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EFGHFIJH KL MLNFIO PHQGJ Q RFOSLQGJGQT E QUQHJV
WXXY
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[\Q] H\K]Q] KLHQHVK^ _`L abc KGHdaIQKLHK^ eKHJOF^KV NFI E QUQHJV fQULJV gIF GK]]QLU h QH\ J NF GS] FL `S^QF JL^ eS]QGhIQHHKL bi jJkQKI `OJHIQJQL\J] b KKL JllIFkK^ NFI H\K EKlJIHJO KLH ^K [KGLFVFUQJ

E QIKGHK^ bi _ EI m jJkQKI fKIIJ

EJHK _ aGHFb KI noop

` H\K]Q] ]SbO QHHK^ HF H\K
qrstuvtwrxv yr zr{x|}|~�t

yr }t �x��ru��vtv �|wsr� �t�ut
QL lJIHQJV NS V� VVO KLHFN H\K IK�SQIKO KLH] NFI H\K ^KUIKK FN

q|{v|u sru }t �x��ru��vtv �|wsr� �t�ut



`OJHIQJQL � j JkQKI �EFGHFIJH KL MLNFIOPHQGJ Q RFOSLQGJGQT E QUQHJV�
`L abc KGHdaIQKLHK^ eKHJOF^KV NFI E QUQHJV fQULJV gIFGK]]QLU h QH\ J NFGS] FL `S^QF JL^ eS]QG
[\K]Q] ^QIKGHK^ bi EI m jJkQKI fKIIJ
aGHFbKI noop
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RVJ]]QGJV OF^KV] NFI QLNFIO JHQFL HIJL]O Q]]QFL ]SG\ J] f\JLLFL JL^ �KJkKI �] ]HQVV HKL^ HF b K
VFF�K^ JH J] H\K FL Vi lF]]QbVK ]GKLJIQF] h\KIK ]QULJV lIF GK]]QLU JllVQGJHQFL] GJL bK NFIO JVVi OF^KVK^ m
e KJLh\QVK � FH\KI ^Q]GQlVQLK] VQ�K RFOlSHKI fGQKLGK \JkK ^KkKVFl K^ ^Q�KIKLH lJIJ^QUO ] H\JH F�KI H\K
lF]]QbQVQHi FN VFF�QLU JH H\K ]JO K lIFbVKO NIFO J ^Q�KIKLH lKI]l KGHQkK m

aLK FN H\K OF]H NJkFIK^ JllIFJG\K] NFI ]FNHhJIK JLJVi]Q] JL^ ^K]QUL Q] H\K abc KGH aIQKLHK^
lJIJ^QUO � h\QG\ lIFlF]K] HF OF^KV J ]i]HKO QL HKIO ] FN Fbc KGH] JL^ IKVJHQFL] b KHhKKL Fbc KGH] m `L
Fbc KGH Q] JL QL]HJLGK FN J IKJV hFIV^ FI Jb]HIJGH GFLGKlH JL^ QH Q] O J^K Sl FN JL Q^KLHQHi� J ]HJHK � JL^
J bK\JkQFI m `L Fbc KGH FIQKLHK^ ]i]HKO Q] H\S] ^K]GIQb K^ QL HKIO ] FN QH] QLHKILJV Fbc KGH] � O K]]JUK] H\JH
JIK lJ]]K^ QL b KHhKKL H\KO JL^ H\K hJi H\K]K Fbc KGH] IK]lFL^ HF QLGFO QLU O K]]JUK] bi K�KGSHQLU J
lJIHQGSVJI OKH\F^ m

` VH\FSU\ Fbc KGH FIQKLHK^ HKG\LFVFUQK] \JkK b KKL JllVQK^ HF ]QULJV lIF GK]]QLU ]i]HKO ] � LF lIKd
kQFS] GFOlIK\KL]QkK JllIFJG\ \J] b KKL OJ^K HF HIJL]VJHK JVV H\K J^kJLHJUK] JL^ GFL]K�SKLGK] � bFH\
lIJGHQGJV JL^ NFIOJV � FN H\Q] lJIJ^QUO HF H\K ]QULJV lIF GK]]QLU ^FO JQL m

[\Q] ^Q]]KIHJHQFL ^KNKL^] H\K H\K]Q] H\JH J UKLKIQG ]QULJV lIF GK]]QLU ]i]HKO GJL bK H\FIFSU\Vi
JL^ K�KGHQkKVi ^K]GIQbK^ S]QLU H\K Fbc KGH FIQKLHK^ lJIJ^QUO m �FI ^FQLU ]F � H\K EQUQHJV fQULJV gIF GK]]QLU
abc KGH aIQKLHK^ eKHJOF^KV F�KI] J GVJ]]Q�GJHQFL FN ]QULJV lIF GK]]QLU Fbc KGH] QL HKIO ] FN H\KQI IFVK QL J
Efg ]i]HKO m abc KGH] JIK GVJ]]Q�K^ QLHF HhF O JQL GJHKUFIQK] _ Fbc KGH] H\JH lIF GK]] JL^ Fbc KGH] H\JH JGH
J] ^JHJ GFLHJQLKI] m [\Q] aa OKHJOF^KV HSIL] FSH HF b K GVF]KVi IKVJHK^ HF EJHJ�Fh gIFGK]] �KHhFI�] � J
UIJl\QGJV O F^KV FN GFOlSHJHQFL H\JH \J] JVIKJ^i lIFkKL S]KNSV NFI OF^KVQLU ]QULJV lIF GK]]QLU ]i]HKO ] m
ML FSI ]HS^i hK \QU\VQU\H H\K ]QO QVJIQHQK] FN bFH\ OF^KV] HF GFLGVS^K H\JH Fbc KGHdFIQKLHJHQFL Q] QL NJGH
J ]SlKI]KH FN lIF GK]]dFIQKLHK^ OF^KV] JL^ H\KIKNFIK H\K Fbc KGHdFIQKLHK^ lJIJ^QUO GJL bK lIFlF]K^ J]
J UKLKIJV JllIFJG\ NFI ]i]HKO OF^KVQLU m �SIH\KIOFIK � QH HSIL] FSH H\JH LFhJ^Ji] H\K LJHSIJV HJIUKH
NFI O JLi ]QULJV lIF GK]]QLU JllVQGJHQFL] Q] H\K GFOlSHKI JL^ QH] ]FNHhJIK KLkQIFLO KLH JL^ H\K Fbc KGHd
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FIQKLHK^ lJIJ^QUO bKGFOK] J LJHSIJV GFLGKlHSJV NIJO KhFI� h\KIK H\K ^Q�KIKLH ^KkKVFlO KLH l\J]K]
�H m

R�`e �R�� �QbIJIi NFI `S^QF JL^ eS]QG� Q] J NIJO KhFI� NFI ^KkKVFlQLU OS]QG JL^ JS^QF
JllVQGJHQFL] H\JH \J] b KKL ^K]QULK^ bKJIQLU H\ Q] GFLGKlHSJV O F^KV QL O QL^ m R�`e Q] bFH\ H\K FIQU QL
JL^ H\K lIFFN FN GFLGKlH FN H\K eKHJOF^KV m aL FLK \JL^ QH] ^K]QUL lIF GK]] JL^ IJHQFLJVK \J] VK^ HF H\K
^K�LQHQFL FN H\K OKHJOF^KV m aL H\K FH\KI \JL^ � QH ^KOFL]HIJHK] H\JH H\K O KHJOF^KV lIFlF]K^ Q] O FIK
H\JL JL Jb]HIJGH h Q]\dVQ]H JL^ GJL bK S]K^ HF OF^KV hFI�QLU JL^ K� GQKLH JllVQGJHQFL] QL H\K OS]QG JL^
JS^QF ^FO JQL m

[\K bJ]QG abc KGH aIQKLHK^ OKHJOF^KV NFI ]QULJV lIF GK]]QLU ]i]HKO ] GJL bK K�HKL^K^ HF QLGVS^K
H\K Q^KJ FN RFLHKLH �J]K^ gIF GK]]QLU m aa GFLGKlH] VQ�K ML\KIQHJLGK � QKIJIG\QK] � gFViOFIl\Q]O FI �JHK
� QL^QLU GJL bK S]K^ HF OF^KV ISLdHQO K GVJ]]Q�GJHQFL FN O K^QJ Fbc KGH] JL^ HF ^KJV h QH\ H\K ]KO JLHQG
QLNFIO JHQFL lIK]KLH QL H\K ]QULJV IJH\KI H\JL cS]H HIKJHQLU H\K ]QULJV QH]KVN m [\Q] VKJ^] S] HF H\K ^K�LQHQFL
FN J LKh OKHJOF^KV FN QLNFIO JHQFL HIJL]O Q]]QFL H\JH � SLVQ�K H\K HIJ^QHQFLJV FLK] � ^FK] GJIK JbFSH
O KJLQLU m

� QLJVVi� H\K aa lJIJ^QUO GJL JV]F bK S]K^ HF OF^KV \QU\KIdVKkKV ]iObFVQG ^FO JQL] IKVJHK^ HF
]QULJV lIF GK]]QLU m �FI K�JOlVK � OS]QG �J] J h\FVK� GJL bK K�KGHQkKVi OF^KVK^ S]QLU H\K aa lJIJ^QUO m
`L aa OF^KV NFI OS]QG Q] lIFlF]K^ J] JL QL]HJLGK FN H\K bJ]QG ]QULJV lIF GK]]QLU O KHJOF^KV JL^ H\K
eKHIQj VJLUSJUK Q] lIK]KLHK^ J] QH] lIFFN FN GFLGKlH m
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�V] OF^KV] GVP]]QG] ^K HIJL]O Q]]QT ^K VJ QLNFIO JGQT GFO KV ^K f\JLLFL Q �KJkKI KLGJIJ ]K ]FVKL
GFL]Q^KIJI GFO KV] �LQG] K]GKLJIQ] lF]]QbVK] KL KV] �SK JlVQGJGQFL] ^K lIF GK]]JO KLH ^KV ]KLiJV K] lF^KL
OF^KVJI NFIO JVOKLH m e KLHIK]HJLH � JVHIK] ^Q]GQl VQLK] GFO VJ MLNFIO PHQGJ \JL ^K]KLkFVSlJH lJIJ^QUO K]
^QNKIKLH] �SK FNKIKQ�KL VJ lF]]QbQVQHJH ^K O QIJI KV O JHKQ� lIFb VKOJ ^K] ^ �SLJ lKI]l KGHQkJ ^Q�KIKLH m

�LJ ^K VK] JlIF� QO JGQFL] O �] SHQVQH J^K] l KI JLPVQ]Q Q ^Q]]KLi ^K lIFUIJO JIQ �] KV lJIJ^QUO J
aIQKLHJH J V �abc KGHK � KV �SJV lIFlF]J OF^KVJI SL ]Q]HKO J KL Fbc KGHK] Q IKVJGQFL] KLHIK Fbc KGHK] m �L
Fbc KGHK �] SLJ QL]HPLGQJ ^K SL GFLGKlHK Jb]HIJGHK F ^KV OTL IKJV �SK K]HP GFOlF]JH ^ �SLJ Q^KLHQHJH � SL
K]HJH Q SL GFOlFIHJO KLH m E �J�SK]HJ O JLKIJ SL ]Q]HKO J FIQKLHJH J V �Fbc KGHK K] ^K]GIQS KL NSLGQT ^KV]
]KS] Fbc KGHK] QLHKIL] � KV] O Q]]JHUK] �SK K] lJ]]KL KLHIK KVV] Q VJ NFIO J �SK J�SK]H] Fbc KGHK] IK]lFLKL JV]
O Q]]JHUK] KLHIJLH] K�KGSHJLH SL O¡HF^K GFLGIKH m

[FH Q �SK VK] HKGLFVFUQK] FIQKLHJ^K] J V �Fbc KGHK ] �\JL JlVQGJH J ]Q]HKO K] ^K lIF GK]]JO KLH ^KV
]KLiJV � LF \Q \J GJl QLHKLH lIKkQ ^K HIJ]VVJ^JI HFH] KV] JkJLHJUK] Q GFL]K�¢¡LGQK] � HJLH lIPGHQ�SK] GFO
NFIO JV] � ^ �J�SK]H lJIJ^QUO J JV ^FO QLQ ^KV lIF GK]]JO KLH ^KV ]KLiJV m

`�SK]H HIKbJVV ^KNKL]J VJ HK]Q ^K �SK SL ]Q]HKO J ^K lIF GK]]JO KLH ^KV ]KLiJV UKL¡IQG K] lFH
^K]GIQSIK GFOlVKHJO KLH Q ^K NFIO J KNKGHQkJ SHQVQH JLH KV lJIJ^QUO J FIQKLHJH J V �Fbc KGHK m gKI NKId\F � KV
e KHJOF^KV ^K gIF GK]]JO KLH EQUQHJV ^KV fKLiJV aIQKLHJH J V �abc KGHK FNKIKQ� SLJ GVJ]]Q�GJGQT ^ �Fbc KGHK]
]KUFL] KV ]KS IFV KL SL ]Q]HKO J m � V] Fbc KGHK] K] GVJ]]Q��SKL KL ^SK] GJHKUFIQK] lIQLGQlJV] _ Fbc KGHK] �SK
lIF GK]]KL Q Fbc KGHK] �SK JGHSKL GFO J GFLHKLQ^FI] ^K ^J^K] m `�SK]H O KHJOF^KV aa IK]SVHJ K]HJI OFVH
lIFl KI J VK] jJI�K] ^K gIFGK]]F] JOb �VS�K ^K EJ^K] � SL OF^KV UIP�G ^K GFOlSHJGQT �SK c J \J OF]HIJH
VJ ]KkJ SHQVQHJH lKI J OF^KVJI ]Q]HKOK] ^K lIF GK]]JOKLH ^KV ]KLiJV m �L KV LF]HIK K]HS^Q ^K]HJ�SKO VK]
]QO QVQHS^] ^KV] ^F] OF^KV] l KI GFLGVFSIK �SK VJ FIQKLHJGQT J V �Fbc KGHK �] ^K NKH SL ]SlIJ GFLcSLH ^KV]
O F^KV] FIQKLHJH] JV lIF G�] Q �SK � lJI HJLH � KV lJIJ^QUOJ FIQKLHJH J V �Fbc KGHK lFH ]KI lIFlF]JH GFO SLJ
JlIF� QO JGQT UKL¡IQGJ JV OF^KVJHUK ^K ]Q]HKO K] m ` O�] J O �] � IK]SVHJ �SK JkSQ ^QJ V �KLHFIL ^K]H£ ^K OFVHK]
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Jl VQGJGQFL] ^K lIF GK]]JO KLH ^KV ]KLiJV �] V �FI^QLJ^FI Q KV ]KS lIFUIJO JIQ J]]F GQJH Q KV lJIJ^QUO J FIQKLHJH
J V �Fbc KGHK K]^Kk� SL KLHFIL GFLGKlHSJV LJHSIJV FL VK] ^QkKI]K] NJ]K] ^K ^K]KLkFVSlJO KLH ] �J^JlHKL m

R�`e �R�� �QbIJIi NFI `S^QF JL^ eS]QG� �] SL KLHFIL lKI J ^K]KLkFVSlJI JlVQGJGQFL] ^ �PS^QF
Q O�]QGJ �SK ] �\J ^Q]]KLiJH HKL QLH KL O KLH J�SK]H OF^KV GFLGKlHSJV m R�`e �] HJLH V �FIQUKL GFO VJ
lIFkJ ^K GFLGKlHK ^KV e KHJOF^KV m gKI SLJ bJL^J KV ]KS lIF G�] ^K ^Q]]KLi \J GFL^SQH J VJ ^K�LQGQT ^KV
O KHJOF^KV m gKI JVHIJ bJL^J � ^KOF]HIJ �SK KV O KHJOF^KV lIFlF]JH �] O �] �SK SLJ VVQ]HJ ^K ^K]QHc F]
Jb]HIJGHJ Q �SK lFH ]KI SHQVQH JH l KI J OF^KVJI JlVQGJGQFL] lIPGHQ�SK] Q K�GQKLH] KL KV ^FO QLQ GFLGIKH ^K
V �PS^QF Q ^K VJ O�]QGJ m

� V O KHJOF^KV bP]QG ^K lIF GK]]JO KLH ^K ]KLiJV aIQKLHJH J V �abc KGHK K] lFH K�HKL^IK lKI J
QLGVFSIK VJ Q^KJ ^K gIF GK]]JO KLH �J]JH KL KV RFLHQLUSH m RFLGKlHK] aa GFO JIJ ¤KIJI�SQK] ^ ��KI¡LGQJ �
gFVQO FI�]O K F �LVVJ¥ [JI^P K] lF^KL SHQVQH JI lKI J OF^KVJI GVJ]]Q� GJGQT KL HKOl] ^ �K�KGSGQT ^ �Fbc KGHK]
O K^QJ F lKI UK]HQFLJI VJ QLNFIO JGQT ]KOPLHQGJ lIK]KLH KL KV ]KLiJV � KL GFOlHK] ^K LFO �] HIJGHJI KV ]KLiJV
KL KVV O JHKQ� m ` Q�¦ KL] lFIHJ J VJ ^K�LQGQT ^ �SL LFS OKHJOF^KV ^K HIJL]O Q]]QT ^K VJ QLNFIOJGQT �SK � J
^QNKI¡LGQJ ^KV] HIJ^QGQFLJV] � K] lIKF GSlJ ^KV ]QULQ�GJH m

� QLJVO KLH � KV lJIJ^QUO J aa HJOb� K] lFH SHQVQH JI l KI J OF^KVJI ^FO QLQ] ]QOb¦VQG] ^K O �]
JVH LQkKVV IKVJGQFLJH] JOb KV lIF GK]]JO KLH ^KV ]KLiJV m gKI K�KOlVK VJ O�]QGJ �KL HFH KV ]KS JbJ]H� K]
lFH OF^KVJI ^K NFIO J KNKGHQkJ SHQVQH JLH KV lJIJ^QUO J aa m �] lIFlF]J SL OF^KV aa ^K VJ O�]QGJ GFO
SLJ QL]HPLGQJ ^KV O KHJOF^KV bP]QG ^K lIF GK]]JO KLH ^KV ]KLiJV � Q KV VVKLUSJHUK eKHIQj K] lIK]KLHJ GFO
VJ ]KkJ lIFkJ ^K GFLGKlHK m
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�F] OF^KVF] GV§]QGF] ^K HIJL]O Q]QTL ^K QLNFIOJGQTL GFO KV ^K f\JLLFL i �KJkKI HF^Jk£J ]K
]SKVKL GFL]Q^KIJI GFOF VF] �LQGF] K]GKLJIQF] lF]Qb VK] KL VF] �SK JlVQGJGQFLK] ^K lIF GK]J^F ^K ]K¨JV ]K
lSK^KL OF^KVJI NFIO JVO KLHK m e QKLHIJ]HJLHF � FHIJ] ^Q]GQlVQLJ] GFOF VJ MLNFIO §HQGJ \JL ^K]JIIFVVJ^F
lJIJ^QUO J] ^QNKIKLHK] �SK FNIKGKL VJ lF]QbQVQ^J^ ^K O QIJI KV O Q]OF lIFbVKO J ^K] ^K SLJ lKI]lKGHQkJ
^QNKIKLHK m

�LJ ^K VJ] JlIF� QO JGQFLK] O§] SHQVQ J^J] lJIJ KV JL§VQ]Q] i ^Q]K¨F ^K ]FNHhJIK K] KV lJIJ^QUO J
aIQKLHJ^F J abc KHF] � KV GSJV lIFlFLK OF^KVJI SL ]Q]HKO J KL Fbc KHF] i IKVJGQFLK] KLHIK Fbc KGHF] m �L
Fbc KHF K] SLJ QL]HJLGQJ ^K SL GFLGKlHF Jb]HIJGHF F ^KV OSL^F IKJV GFOlSK]HF ^K SLJ Q^KLHQ^J^ � SL
K]HJ^F i SL GFOlFIHJO QKLHF m EK K]HK OF^F SL ]Q]HKOJ FIQKLHJ^F J Fbc KHF] ]K ^K]GIQb K KL NSLGQTL ^K
]S] Fbc KHF] QLHKILF] � VF] O KL]Jc K] �SK ]K lJ]JL KLHIK KVVF] i VJ NFIO J �SK K]HF] Fbc KHF] IK]lFL^KL J VF]
O KL]Jc K] KLHIJLHK] Kc KGSHJL^F SL O�HF^F GFLGIKHF m

`SL�SK VJ] HKGLFVFU£J] FIQKLHJ^J] J Fbc KGHF] ]K \JL JlVQGJ^F J ]Q]HKO J] ^K lIF GK]J^F ^K ]K¨JV �
LF \Ji LQLU�L QLHKLHF lIKkQF ^K HIJ]VJ^JI HF^J] VJ] kKLHJc J] i GFL]KGSKLGQJ] � HJLHF lI§GHQGJ] GFOF
NFIO JVK] � ^K K]HK lJIJ^QUO J JV ^FO QLQF ^KV lIF GK]J^F ^K ]K¨JV m

� ]HK HIJbJc F ^K�KL^K VJ HK]Q] ^K �SK SL ]Q]HKO J ^K lIFGK]J^F ^K ]K¨JV UKL�IQGF ]K lSK^K
^K]GIQbQI GFOlVKHJO KLHK i ^K NFIOJ KNKGHQkJ SHQVQ JL^F KV lJIJ^QUO J FIQKLHJ^F J Fbc KHF] m gJIJ \JGKIVF �
KV e KHJOF^KVF ^K gIF GK]J^F ^K fK¨JV aIQKLHJ^F J abc KHF] FNIKGK SLJ GVJ]Q� GJGQTL ^K Fbc KHF] ]KU�L
]S IFV KL SL ]Q]HKO J m �F] Fbc KHF] ]K GVJ]Q�GJL KL ^F] GJHKUFI£J] lIQLGQlJVK] _ Fbc KHF] �SK lIF GK]JL i
Fbc KHF] �SK JGH�JL GFOF GFLHKLK^FIK] ^K ^JHF] m � ]HK O KHJOF^KVF aa IK]SVHJ K]HJI OSi GKIGJLF J
VJ] ©K^K] EK gIF GK]F] GFL �VSc F] ^K ^JHF] � SL OF^KVF UI§�GF ^K GFOlSHJGQTL �SK iJ \J OF]HIJ^F ]S
SHQVQ^J^ lJIJ OF^KVJI ]Q]HKO J ^K lIF GK]J^F ^K ]K¨JV m �L LSK]HIF K]HS^QF ^K]HJGJOF] VJ] ]QO QVQHS^K] ^K
VF] ^F] OF^KVF] lJIJ GFLGVS QI �SK VJ FIQKLHJGQTL J Fbc KHF] K] ^K \KG\F SL ]SlIJ GFLcSLHF ^K VF] OF^KVF]
FIQKLHJ^F] JV lIF GK]F i �SK � lFI VF HJLHF � KV lJIJ^QUO J FIQKLHJ^F J Fbc KHF] ]K lSK^K lIFlFLKI GFOF
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SLJ JlIF� QO JGQTL UKL�IQGJ JV OF^KVJ^F ^K ]Q]HKO J] m `^KO §] � IK]S VHJ �SK \Fi KL ^£J KV KLHFILF ^K]HQLF
^K OSG\J] JlVQGJGQFLK] ^K lIFGK]J^F ^K ]K¨JV K] KV FI^KLJ^FI i ]S ]FNHhJIK J]F GQJ^F i KV lJIJ^QUO J
FIQKLHJ^F J Fbc KHF] IK]SVHJ SL KLHFILF GFLGKlHSJV LJHSIJV ^FL^K VJ] ^QkKI]J] NJ]K] ^K ^K]JIIFVVF ]K
J^JlHJL m

R�`e �R�� �QbIJIi NFI `S^QF JL^ eS]QG� K] SL KLHFILF lJIJ ^K]JIIFVVJI JlVQGJGQFLK] ^K
JS^QF i O�]QGJ �SK ]K \J ^Q]K¨J^F HKLQKL^F KL O KLHK K]HK OF^KV GFLGKlHSJV m R�`e K] HJLHF KV FIQUKL
GFOF VJ lISKbJ ^K GFLGKlHF ^KV e KHJOF^KVF m gFI SL VJ^F ]S lIF GK]F ^K ^Q]K¨F \J GFL^SGQ^F J VJ
^K�LQGQTL ^KV O KHJOF^KVF m gFI FHIF VJ^F � ^KOSK]HIJ �SK KV OKHJOF^KVF lIFlSK]HF K] O §] �SK SLJ
VQ]HJ ^K ^K]KF] Jb]HIJGHJ i �SK lSK^K ]KI SHQVQ J^F lJIJ OF^KVJI Jl VQGJGQFLK] lI§GHQGJ] i K� GQKLHK] KL KV
^FO QLQF GFLGIKHF ^KV JS^QF i VJ O�]QGJ m

� V O KHJOF^KVF b§]QGF ^K lIF GK]J^F ^K ]K¨JV aIQKLHJ^F J abc KHF] ]K lSK^K K�HKL^KI lJIJ
QLGVSQI VJ Q^KJ ^K gIF GK]J^F �J]J^F KL KV RFLHKLQ^F m RFLGKlHF] aa GFO VJ] ¤KIJI�S £J] ^K �KIKLGQJ � KV
gFVQO FI�]OF F KV �LVJGK [JI^£F ]K lSK^KL SHQVQ JI lJIJ OF^KVJI VJ GVJ]Q�GJGQTL KL HQKOlF ^K Kc KGSGQTL
^K Fbc KHF] O K^QJ F lJIJ UK]HQFLJI VJ QLNFIO JGQTL ]KO §LHQGJ lIK]KLHK KL VJ ]K¨JV � KL kK  ^K HJL ]TVF
HIJHJI VJ ]K¨JV KL KVVJ O Q]O J m � ]HF LF] VVKkJ J VJ ^K�LQGQTL ^K SL LSKkF O KHJOF^KVF ^K HIJL]O Q]QTL ^K
VJ QLNFIO JGQTL �SK � J ^QNKIKLGQJ ^K VF] HIJ^QGQFLJVK] � ]£ �SK ]K lIKF GSlJ ^KV ]QULQ� GJ^F m

� QLJVO KLHK � KV lJIJ^QUO J aa HJObQ�L ]K lSK^K SHQVQ JI lJIJ OF^KVJI LSKkF] ^FO QL QF] ]QObd
bTVQGF] ^K O §] JVHF LQkKV IKVJGQFLJ^F] GFL KV lIFGK]J^F ^K ]K¨JV m gFI Kc KOlVT � VJ O�]QGJ �KL HF^F ]S
JVGJLGK� ]K lSK^K OF^KVJI ^K NFIO J KNKGHQkJ SHQVQ JL^F KV lJIJ^QUO J aa m fK lIFlFLK SL OF^KVF aa ^K
VJ O�]QGJ GFOF QL]HJLGQJ ^KV O KHJOF^KVF b§]QGF ^K lIF GK]J^F ^K ]K¨JV � Q KV VKLUSJc K e KHIQj ]K lIK]KLHJ
GFOF ]S lISKbJ ^K GFLGKlHF m
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[\Q] H\K]Q] hFSV^ bK SLH\QL�JbVK QL JL KLkQIFLOKLH ^Q�KIKLH NIFO H\JH FN H\K �JIGKVFLJ eS]QG
[KG\LFVFUi ÐIFSl m `L^ Oi �I]H JG�LFh VK^UKOKLH UFK] NFI H\K l KI]FL h\F O J^K QH lF]]QbVK NFI O K
HF bKGFO K J OKObKI FN H\K e[Ð JL^ HF HIJkKV JVV H\K hJi HF H\K KL^ FN H\Q] g\E h\QVK ^FQLU OJLi
QLHKIK]HQLU lIFc KGH] _ j JkQKI fKIIJ m e JLi FH\KI l KFlVK JH H\K e[Ð \JkK GFLHIQbSHK^ HF H\ Q] H\K]Q] QL
]FO K hJi FI JLFH\KI m M ]\FSV^ JH VKJ]H O KLHQFL gKINKGHF �KIIKIJ NFI JVV \ Q] NISQHNS V GFOOKLH] JL^ ¤FI^Q
�FLJ^J NFI b KQLU FSI lKI]FLJV ]QULJV lIF GK]]QLU GFL]SVHJLH JL^ NFI \KVlQLU O K FSH ]QLGK M ]HJIHK^ Oi
OJ]HKI H\K]Q] m

�SH JbFkK JVV M hJLH HF H\JL� JVV H\K hFL^KINSV ^KkKVFlKI] H\JH \JkK GFLHIQbSHK^ HF H\K R�`e
NIJO KhFI� QL ]FO K hJi� h QH\FSH H\KO H\Q] H\K]Q] hFSV^ LFH \JkK b KKL lF]]Qb VK m `OFLU H\K]K � lJIHQGSd
VJIVi QOlFIHJLH \JkK b KKL gJS `ISO £ � e JJIHKL ^K �FKI � EJkQ^ ÐJIGQJ JL^ �LIQ�SK ©FbVK^F m

ÑKIi ]lKGQJV H\JL�] UF HF Oi h QNK �JHJVQJ JL^ FSI G\QV^IKL ` QHFI JL^ `^IQJLJ m �KGJS]K FN
H\KO H\Q] H\K]Q] ^Q^ LFH b KGFO K JL Fb]K]]QFL � JH VKJ]H LF OFIK H\JL ]HIQGHVi LKGK]]JIim
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`�SK]HJ HK]Q \JSIQJ K]HJH QOlKL]JbVK KL SL KLHFIL ^QNKIKLH ^KV �SK \K UJS^QH JV ÐISl ^K
[KGLFVFUQJ eS]QGJV ^K VJ �LQkKI]QHJH gFOlKS �JbIJ m M KV O KS lIQO KI JUIJÓO KLH �] l KI J�SKVV �SK KO kJ
lKIOKHIK KLHIJI J NFIO JI lJIH ^KV e[Ð Q kQJHc JI HFH KV GJO £ �L] JV �LJV ^ �J�SK]H] K]HS^Q] ^K ^F GHFIJH
O KLHIK HJOb� NKQJ OFVH] JVHIK] lIFc KGHK] QLHKIK]]JLH] _ jJkQKI fKIIJ m eFVHJ JVHIJ UKLH ^KV e[Ð \JL
GFLHIQbS QH J J�SK]HJ HK]Q ^ �SLJ NFIO J F SLJ JVHIJ m ` V O KLi] \JSIQJ ^K O KLGQFLJI JV gKINKGHF �KIIKIJ
l KI HFH] KV] ]KS] GFO KLHJIQ] Q JV ¤FI^Q �FLJ^J lKI ]KI KV LF]HIK GFL]S VHFI l KI]FLJV ^K lIF GK]]JOKLH ^K
]KLiJV Q Jc S^JIO K ]KOlIK �SK \F \K LKGK]]QHJH ^K]�SK kJQU GFOKL¥JI KV O KS lIFc KGHK �LJV ^K GJIIKIJ m

gKI¦ ]FbIKHFH kSVV JUIJQI J HFH] KV] O JIJkKVVF]F] ^K]KLkFVSlJ^FI] �SK \JL GFLHIQbS QH J R�`e
^ �JVUSLJ O JLKIJ � ]KL]K KVV] J�SK]HJ HK]Q LF \JSIQJ K]HJH lF]]QbVK m �LHIK ^ �KVV] \JL K]HJH K]lKGQJVO KLH
QOlFIHJLH] KL gJS `ISO £ � KV e JJIHKL ^K �FKI � KV EJkQ^ ÐJIGQJ Q V ��LIQ�SK ©FbVK^F m

� V] OKS] JUIJÓO KLH] O �] K]lKGQJV] ]TL lKI J VJ OKkJ ^FLJ �JHPVQJ Q KV] LF]HIK] � VV] ` QHFI Q
`^IQJLJ m ÐIPGQK] J KVV] J�SK]HJ HK]Q LF ] �\J GFLkKIHQH KL SLJ Fb]K]]QT � JV O KLi] LF O �] ^K V �K]HIQGHJO KLH
LKGK]]JIQ m
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ÕÖ×ØÙÚÛÜ×ZÙÖ Ý
MLQHQJV Ð VF]]JIi m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þ
RFLGKlHSJV ©FJ^O Jl m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m p
RFLHIQbSHQFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ß
��HKL^K^ fSOOJIi m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m à

Ý �FSL^JHQFLJV M]]SK] áâ
ámá [\K abc KGHdaIQKLHK^ gJIJ^QUO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâ

ámámá abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâ
ámámn [\K abc KGH aIQKLHK^ �Ji m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áà
ámámÞ abc KGH aIQKLHJHQFL bKiFL^ H\K bJ]QG] m m m m m m m m m m m m m m m m m m m m m m m m no
ámámp � \i abc KGH] JLihJiã m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nÞ
ámámâ ` LFHK FL K� GQKLGi _ aa Q] LFH QLK� GQKLH m m m m m m m m m m m m m m m m m m m m m m np

ámn eF^KV] JL^ fi]HKO ] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nà
ámn má fi]HKO ] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nà
ámn mn eF^KV] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nä
ámn mÞ abc KGHdFIQKLHJHQFL � ]i]HKO ] JL^ OF^KV] m m m m m m m m m m m m m m m m m m m m m m m Þn
ámn mp e KHJOF^KV] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þß
ámn mâ e KHJl\FI] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þä

ámÞ �IJO KhFI�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m po
ámÞ má EK�LQHQFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m po
ámÞ mn gIFlKIHQK] FN J hKVVd^K]QULK^ NIJO KhFI� m m m m m m m m m m m m m m m m m m m m m m m p á
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ámÞ mÞ RVJ]]Q�GJHQFL FN NIJO KhFI�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m pÞ
ámÞ mp [\K NIJO KhFI� ^KkKVFlOKLH lIF GK]] m m m m m m m m m m m m m m m m m m m m m m m m m pp
ámÞ mâ �IJOKhFI�] UKLKIJHK O KHJOF^KV] m m m m m m m m m m m m m m m m m m m m m m m m m m pà
ámÞ mß gJHHKIL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m pë

ámp e KHJ^JHJ JL^ eKHJ abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m pë
ámp má je� JL^ je� fG\KO J m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m pë
ámp mn eg�Ðdà m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m âo
ámp mÞ [\K abc KGH e JLJUKO KLH ÐIFSl �] e KHJ abc KGH �JGQVQHi m m m m m m m m m m m m m m âp

ámâ ÐIJl\QGJV eF^KV] FN RFOlSHJHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m âß
ámâ má ` bIQKN GJHJVFUSK FN ÐIJl\QGJV eaR �] m m m m m m m m m m m m m m m m m m m m m m m m âë
ámâ mn ` �Kh gJIJ^QUO ã m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ßë
ámâ mÞ gJHHKIL] FN ÐIJl\QGJV eaR �] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ào

ámß fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m àÞ
ì �LkQIFLOKLH] NFI `S^QF JL^ eS]QG g IF GK]]QLU àà

n má MLHIF^SGHQFL m ` RVJ]]Q�GJHQFL FN `S^QF JL^ eS]QG gIF GK]]QLU �LkQIFLO KLH] m m m m m m m àà
n mn ÐKLKIJV gSIlF]K fQULJV gIF GK]]QLU JL^ eSVHQO K^QJ �LkQIFLO KLH] m m m m m m m m m m m m ëo
n mÞ `S^QF gIF GK]]QLU �IJO KhFI�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ëß

n mÞ má `LJVi]Q] aIQKLHK^ m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ëß
n mÞ mn fiLH\K]Q] aIQKLHK^ m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ä á
n mÞ mÞ ÐKLKIJV gSIlF]K m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áoo

n mp eS]QG gIF GK]]QLU �IJO KhFI�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áoß
n mâ `S^QF JL^ eS]QG Ñ Q]SJV �JLUSJUK] JL^ `llVQGJHQFL] m m m m m m m m m m m m m m m m m m m m ááâ
n mß eS]QG �JLUSJUK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ánß

n mß má eS]QGd� �JLUSJUK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ánà
n mß mn fGFIK �JLUSJUK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áÞß

n mà fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áÞä
í [\K R�`e �IJOKhFI� ápÞ

Þ má MLHIF^SGHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ápÞ
Þ mámá `LFH\KI `S^QF �QbIJIiã m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ápp
Þ mámn R�`e J] JL abc KGHdaIQKLHK^ �IJO KhFI� m m m m m m m m m m m m m m m m m m m m m m ápâ

Þ mn � \JH R�`e \J] HF F�KI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ápà
Þ mn má ©KlF]QHFIi m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ápë
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Þ mn mn MLNIJ]HISGHSIK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâë
Þ mn mÞ fJOlVK JllVQGJHQFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áàâ

Þ mÞ M] R�`e ^Q�KIKLHã m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäâ
Þ mÞ má R�`e GVJ]]Q�GJHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäâ
Þ mÞ mn R�`e JL^ FH\KI KLkQIFLO KLH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäß

Þ mp fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nop
î [\K E QUQHJV fQULJV gIF GK]]QLU abc KGHdaIQKLHK^ eKHJOF^KV noä

p má Efgaae J] J RVJ]]Q�GJHQFL FN Efg abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m noä
p mámá gIF GK]]QLU abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m n án
p mámn gIF GK]]QLU EJHJ abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nno
p mámÞ RFOlF]QLU h QH\ Efgaae abc KGH] _ �KHhFI�] JL^ gIF GK]]QLU RFOlF]QHK] m m m nnp

p mn M] Efgaae ïHISVið abc KGH aIQKLHK^ã m m m m m m m m m m m m m m m m m m m m m m m m m m m m nÞn
p mn má � \i JVOF]Hd^KUKLKIJHK^ Fbc KGH] JIK ]FOKHQO K] UFF^ Fbc KGH] m m m m m m m m m m m nÞn

p mÞ Efgaae J] J ÐIJl\QGJV eF^KV FN RFOlSHJHQFL m m m m m m m m m m m m m m m m m m m m m m nÞp
p mp fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nÞë

ñ [\K abc KGHdaIQKLHK^ RFLHKLH [IJL]O Q]]QFL eKHJOF^KV nÞä
â má eFHQkJHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npn

â mámá � \JH Q] RFLHKLHã m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npn
â mámn aL fFSL^ abc KGH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npÞ

â mn ÐKLKIJV �SQV^QLU � VFG�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npâ
â mn má [\K fKO JLHQG [IJL]O QHHKI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npà
â mn mn [\K fKO JLHQG ©KGKQkKI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nââ

â mÞ aaR[e JL^ IKVJHK^ eF^KV] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nß á
â mÞ má �KiFL^ f\JLLFLò�KJkKI �] e F^KV FN MLNFIO JHQFL [IJL]O Q]]QFL m m m m m m m m m m nß á
â mÞ mn �KiFL^ fHISGHSIK^ `S^QF m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nßp
â mÞ mÞ �KiFL^ gJIJO KHIQG �LGF^QLU _ RFLHKLH `LJVi]Q] m m m m m m m m m m m m m m m m m m nßä
â mÞ mp �KiFL^ fFSL^ ��KGH] _ RFLHKLHdbJ]K^ HIJL]NFIO JHQFL] m m m m m m m m m m m m m m m nàá

â mp fJOlVK JllVQGJHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nàà
â mp má �QO QHJHQFL] JL^ allFIHSLQHQK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m nàä

â mâ fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëo
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ó `L abc KGHdaIQKLHK^ eS]QG eF^KV nëÞ
ß má ML]HISO KLH] JL^ ÐKLKIJHFI] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëp
ß mn �FHK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëà
ß mÞ fFLU] JL^ ]GFIK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m näo
ß mp eKHIQj m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nän

ß mp má �J]QG] QL eKHIQj m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nän
ß mp mn e ME� _ [\K eKHIQj ML]HISO KLH EK�LQHQFL �JLUSJUK m m m m m m m m m m m m m m m m näà
ß mp mÞ e fE� _ [\K eKHIQj fGFIK EK�LQHQFL �JLUSJUK m m m m m m m m m m m m m m m m m m m nää
ß mp mp e KHIQj QL je�ô eKHIQje� m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þo á

ß mâ fSOOJIi JL^ RFLGVS]QFL] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þ áo
åÙÖÜõÛöZÙÖö ÷ÖÚ øÛ×ÛØù úÙØû íÝí

�SHSIK �FI� m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þ áß
ü Zý õZÙþØ÷ÿ�� íÝ�

�ÿÿ ùÖÚZª
� R�`e `^^QHQFLJV MLNFIO JHQFL ÞÞà

` má ` bIQKN \ Q]HFIi FN H\K �IJO KhFI� m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ÞÞà
` mn �]K^ [FFV] JL^ ©K]FSIGK] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þpë

ü flKGHIJV gIF GK]]QLU Þâä
å gSbVQGJHQFL] bi H\K `SH\FI ÞßÞ
� �IKK fFNHhJIK [FFV] ÞàÞ
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ámá fJOlVK �e� RVJ]] E QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áä
ámn ÐIJl\ m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m âà
ámÞ gKHIQ LKH IKlIK]KLHJHQFL FN hJHKI GFOlF]QHQFL m m m m m m m m m m m m m m m m m m m m m m m m âä
ámp ` � J\L gIF GK]] �KHhFI� m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ßn
ámâ EJHJ�Fh gIF GK]] �KHhFI� m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ßâ
ámß ` fiLG\IFLFS] EJHJ�Fh gIF GK]] �KHhFI� m m m m m m m m m m m m m m m m m m m m m m m m m ßß
n má RVJ]]Q�GJHQFL FN `S^QF JL^ eS]QG �LkQIFLO KLH] m m m m m m m m m m m m m m m m m m m m m m àä
Þ má R�`e GFOlFLKLH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ápä
Þ mn R�`e gIFGK]]QLU ©KlF]QHFIi m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâ á
Þ mÞ R�`e fKUOKLH m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâß
Þ mp ��[ �] JL^ ��[RFL�U m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áâä
Þ mâ [ilQGJV R�`e K�KGSHQFL ]K�SKLGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áß á
Þ mß R�`e �KHhFI� GVJ]] ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áßë
Þ mà fe f [FFV] bVF G� ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áàà
Þ më fe f[FFV] ÐIJl\QGJV � ]KI MLHKINJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áë á
Þ mä fe f HFFV] �e� GVJ]] ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áën
Þ máo f`�[a bVF G� ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áëâ
Þ máá f`�[a UIJl\QGJV S]KI QLHKINJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áëß
Þ mán flKGHIJV EKVJi bVF G� ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áëë
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Þ máÞ flKGHIJVEKVJi ÐIJl\QGJV MLHKINJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áëë
Þ máp �KHhFI� �^QHFI ÐIJl\QGJV MLHKINJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäo
Þ máâ [\K ÑFGJV gIFGK]]FI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áän
Þ máß [\K fFSL^ gJVKHHK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäÞ
Þ máà [\K fh QLUKI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäÞ
Þ máë eE [FFV] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m áäp
Þ máä R�`e GVJ]]Q�GJHQFL QL IK]lKGH HF FH\KI KLkQIFLO KLH] m m m m m m m m m m m m m m m m m m m áäà
p má �J]QG KVKOKLH] QL Efgaae m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m n áá
p mn Efgaae gIFGK]]QLU GVJ]] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m n áÞ
p mÞ gIF GK]]QLU RVJ]] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m n áp
p mp Efgaae gIFGK]]QLU ]HJHK ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m n áß
p mâ ÐKLKIJHFI] JL^ fQL�] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nn á
p mß gIF GK]]QLU EJHJ RVJ]] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nnn
p mà gIF GK]]QLU RFOlF]QHK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nnà
p më Efgaae �KHhFI� RVJ]] E QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nnë
p mä Efgaae �KHhFI� JL^ EJHJ �F^K] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nÞ á
p máo Efgaae EJHJ �F^K m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nÞà
â má [\K abc KGH aIQKLHK^ RFLHKLH [IJL]O Q]]QFL eKHJOF^KV m m m m m m m m m m m m m m m m m m npo
â mn �e� Fbc KGH ^QJUIJO FN J ]QOlVK JS^QF ]HIKJO m m m m m m m m m m m m m m m m m m m m m m m m npp
â mÞ �e� ]QOlVQ�K^ GVJ]] ^QJUIJO IKlIK]KLHQLU JL JS^QF ]HIKJO m m m m m m m m m m m m m m m m npâ
â mp �e� GVJ]] ^QJUIJO IKlIK]KLHQLU JL JS^QF ]HIKJO m m m m m m m m m m m m m m m m m m m m m m npß
â mâ [\K ïKkKIiH\QLU Q] J ]FSL^ Fbc KGHð �e� GVJ]] ^QJUIJO m m m m m m m m m m m m m m m m m m m npß
â mß ��lVJQLQLU H\K aaR[e �VF G� E QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m npß
â mà eSVHQVKkKV JLJVi]Q] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m npë
â më RFObQLQLU VFhdVKkKV ^K]GIQlHFI] NFI GIKJHQLU \QU\KIdVKkKV ^K]GIQlHFI] _ eg�Ðdà �] [ QObIK

EK]GIQlHFI fG\KO K m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nâ á
â mä eSVHQVKkKV ]KO JLHQG JLJVi]Q]�GVJ]]Q�GJHQFL JL^ lFViOFIl\QG Fbc KGH] m m m m m m m m m m m m nâÞ
â máo eSVHQVKkKV ]KO JLHQG JLJVi]Q] NFI J^^QLU \QU\KIdVKkKV Jb]HIJGH NKJHSIK] m m m m m m m m m m m nâÞ
â máá �FhdVKkKV QLlSH HF H\K EKGF^KI _ H\K `b]HIJGHQFL lIF GK]] m m m m m m m m m m m m m m m m m m nâß
â mán �QU\dVKkKV QLlSH HF H\K EKGF^KI _ H\K MLNKIKLGK lIF GK]] m m m m m m m m m m m m m m m m m m m nâà
â máÞ RFObQLK^ ]G\KO K NFI OF^KVQLU H\K IKGKQkKI QL J GFLHKLHdHIJL]O Q]]QFL ]i]HKO m m m m m m nâä
â máp fKJIG\ JL^ IKHIQKkJV J] J O KJL] NFI ]iLH\K]Q QLU m m m m m m m m m m m m m m m m m m m m m m m nßo
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â máâ ` RJ]KdbJ]K^ ©KJ]FLQLU ©KGKQkKI m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nßo
â máß f\JLLFL ò �KJkKI �] GVJ]]QGJV QLNFIO JHQFL HIJL]O Q]]QFL OKHJOF^KV m m m m m m m m m m m m nßn
â máà RFLHKLHdbJ]K^ HIJL]NFIO JHQFL] JL^ H\K aaR[e m m m m m m m m m m m m m m m m m m m m m m nàá
â máë �J]QG GFLHKLH HIJL]NFIO JHQFL ]GKLJIQF _ JLJVi]Q] FSHlSH Q] S]K^ J] J HIJL]NFIO JHQFL GFLHIFV

]QULJV m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nàn
â máä RFLHKLH HIJL]NFIO JHQFL lIFGK]] bJ]K^ FL JL JLJVi]Q]�]iLH\K]Q] NIJOKhFI� m m m m m m m m nàÞ
â mno RFLHKLH ^K]GIQlHQFL QL H\K NFIO FN O KHJ^JHJ J] J ]KGFL^JIi QLlSH m m m m m m m m m m m m m nàp
â mn á RFLHK�H JhJIKLK]] J] J O KJL] FN GFLHIFV m m m m m m m m m m m m m m m m m m m m m m m m m m m nàp
â mnn �]KI QLlSH] HF J GFLHKLHdbJ]K^ HIJL]NFIO JHQFL ]i]HKO m m m m m m m m m m m m m m m m m m m nàß
â mnÞ �QU\ HF VFhdVKkKV O JllQLU JH H\K GFLHIFV VKkKV m m m m m m m m m m m m m m m m m m m m m m m m nàë
â mnp �QU\ HF VFhdVKkKV O JllQLU JH H\K JLJVi]Q] ]HKl m m m m m m m m m m m m m m m m m m m m m m m nàë
â mnâ aaR[e fJOlVK `llVQGJHQFL m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nàë
ß má `L ML]HISO KLH RVJ]] � QKIJIG\i m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëâ
ß mn gKINFIO KI � QL]HISO KLH JL^ KkKLH] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëâ
ß mÞ ML]HISO KLH JL^ ÐKLKIJHFI] RVJ]] E QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m nëß
ß mp ML]HISO KLH J] J Efgaae RFOlF]QHK m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëë
ß mâ [\K �FHK GVJ]] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nëä
ß mß ML]HISO KLH � ÐKLKIJHFI] JL^ �FHK] RVJ]] E QJUIJO m m m m m m m m m m m m m m m m m m m m m m näo
ß mà fGFIK RVJ]] E QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m nä á
ß më eKHIQj GVJ]]Q� GJHQFL QL IK]l KGH HF FH\KI KLkQIFLO KLH] m m m m m m m m m m m m m m m m m m m näÞ
ß mä [hF ^QO KL]QFLJV HQObIK ]lJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m näâ
ß máo eKHIQj ML]HISO KLH RVJ]] m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m näß
ß máá eKHIQje� J] J Efgaae OF^KV m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ÞoÞ
ß mán eKHIQje� ML]HISO KLH EK�LQHQFL GVJ]] ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m Þoë
ß máÞ eKHIQje� fGFIK GVJ]] ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þ áá
` má aIQUQLJV fe f[FFV] QLHKINJGK m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þpo
` mn ESOOi HK]H bVFG� ^QJUIJO m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þp á
� má fe f JLJVi]Q] JVUFIQH\O m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þß á
� mn fe f fiLH\K]Q] ` VUFIQH\O m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m Þßn
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Þ má RFOlJIQLU �IJO KhFI�] ]QO QVJI HF R�`e m m m m m m m m m m m m m m m m m m m m m m m m m m noà
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ML H\Q] QLHIF^SGHQFL hK h QVV ^K�LK H\K UKLKIJV ]GFl K JL^ UFJV] FN H\ Q] H\K]Q] � FSHVQL QLU QH] O F]H
QOlFIHJLH GFLHKLH] JL^ ]KHHQLU H\K bJ]Q] NFI H\K GFLGKlHSJV NIJO KhFI� H\JH h QVV b K VJHKI ^K]GIQb K^ m

� QI]H � QH Q] QOlFIHJLH HF ^K]GIQb K QH] GFLHK�HSJV ]QHSJHQFL m [\K hFI� \KIK lIK]KLHK^ Q] H\K
IK]SVH FN FSI IK]KJIG\ QL H\K eS]QG [KG\LFVFUi ÐIFSl FN H\K ML]HQHSH �LQkKI]QHJIQ ^K V �`S^QFkQ]SJV JH
H\K �LQkKI]QHJH gFOlKS �JbIJ QL �JIGKVFLJ m [\Q] UIFSl NF GS]K] QH] IK]KJIG\ FL H\K JLJVi]Q] � lIFGK]]QLU
JL^ ]iLH\K]Q] FN JS^QF QL UKLKIJV JL^ OS]QGJV ]QULJV] QL lJIHQGSVJI m [\K IK]KJIG\ JIKJ ^K�LK^ J] eS]QGJV
[KG\LFVFUi Q] kKIi OSG\ IKVJHK^ � H\FSU\ bIFJ^KI QL QH] ]GFl K � HF RFOlSHKI eS]QG m [\K bJ]QG ^Q]GQlVQLK]
H\JH JIK OF]HVi IKVJHK^ HF QH JIK RFOlSHKI fGQKLGK JL^ fQULJV g IF GK]]QLU m

�KkKIH\KVK]] � H\ Q] [\K]Q] Q] LFH JbFSH RFOlSHKI fGQKLGK LFI JbFSH fQULJV gIFGK]]QLU HKG\d
LQ�SK] m �K hFSV^ J]GIQbK QH] GFLHKLH HF H\K JIKJ FN fFNHhJIK �LUQLKKIQLU m ` VH\FSU\ QH O Ji LFH ]KKO
FbkQFS] QL H\K �I]H lVJGK � fFNHhJIK �LUQLKKIQLU S]K] GFOlVKHKVi ^Q�KIKLH JllIFJG\K] NIFO RFOlSHKI
fGQKLGK � JVH\FSU\ QH ]\JIK] ]FO K FN QH] bJ]Q] m RFOlSHKI fGQKLGK J] J ^Q]GQlVQLK Q] O FIK IKVJHK^ HF Jbd
]HIJGH ]GQKLGK] VQ�K e JH\KO JHQG] H\JL HF lIJGHQGJV FLK] ]SG\ J] � QFVFUim aL H\K FH\KI \JL^ fFNHhJIK
�LUQLKKIQLU Q] LFH J ]GQKLGK QL QH] O KH\F^FVFUi FI QH] JllIFJG\K] � QH Q] JL KLUQLKKIQLU OFIK IKVJHK^ QL
H\ Q] ]KL]K HF FH\KI KLUQLKKIQLU JIKJ] FI JIG\QHKGHSIK m ` ] �KIb KIH ` m fQO FL lSH] QH ï�LUQLKKIQLU Q] JbFSH
]iLH\K]Q] JL^ ]GQKLGK Q] JbFSH JLJVi]Q]ð �fQOFL � áääß� m

�KGJS]K FN H\Q] � H\K NFIO JV JllIFJG\ QL H\Q] hFI� Q] ]FO K\Fh ^Q�KIKLH HF h\JH FLK hFSV^
O Ji K�lKGH QL H\K �I]H l VJGK m ÑKIi NKh OJH\KO JHQGJV NFIOSVJ] JIK QLGVS^K^ JL^ LF K�lKIQO KLHJV ^JHJ
IK]SVH] JIK H\FIFSU\Vi JLJVi K^ m aL H\K FH\KI \JL^ NFIOJV OF^KVVQLU VJLUSJUK] ]SG\ J] �e� JIK S]K^
H\IFSU\FSH m fFNHhJIK KLUQLKKIQLU Q] ]HQVV J NJQIVi LKh ^Q]GQlVQLK JL^ J] ]SG\ LFH O JLi IK]KJIG\ OF^KV]
JIK JkJQVJb VK JL^ ]FO K FN H\KO JIK HFF OSG\ QL�SKLGK^ bi H\K HIJ^QHQFL FN RFOlSHKI fGQKLGK m � QH\
H\ Q] H\K]Q] hK \FlK JV]F HF \JkK GFLHIQbSHK^ QL H\Q] ^QIKGHQFL m

[\Q] H\K]Q] \J] �kK ^Q�KIKLH lJIH] H\JH O Ji bK IKJ^ JL^ HIKJHK^ ^Q�KIKLHVim R\JlHKI á QLHIFd
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^SGK] H\K GFLGKlH] JL^ HKIO ] H\JH h QVV b K S]K H\IFSU\FSH H\K NF VVFh QLU ]KGHQFL] m MH ]\FSV^ LFH FLVi
b K ]KKL J] J ^F GSO KLHJHQFL K�KIGQ]K bSH JV]F J] J lIK]KLHJHQFL FN J GFLGKlHSJV NIJO KhFI� H\JH Q] LKh �
O JibK LFH QL QH] lJIH] bSH J] J h\FVK m ML G\JlHKI n hK QLHIF^SGK J H\FIFSU\ IKkQKh FN KLkQIFLO KLH]
NFI OS]QG JL^ JS^QF lIF GK]]QLU � JVV FN H\KO IKlIK]KLH J ^Q�KIKLH JllIFJG\ bSH JIK JV]F ]FOK\Fh IKd
VJHK^ HF bFH\ H\K GFLGKlHSJV JL^ ^KkKVFlOKLH NIJOKhFI�] H\JH h QVV b K lIK]KLHK^ QL H\K LK�H G\JlHKI] m
R\JlHKI Þ GFLHJQL ] H\K OFIK lIJGHQGJV ]Q^K FN H\Q] hFI� J] QH lIK]KLH] J NIJOKhFI� NFI JS^QF JL^ OS]QG
JllVQGJHQFL] hK \JkK ^KkKVFlK^ JL^ QOlVKO KLHK^ JL^ NIFO h\QG\ H\K O KHJOF^KV lIK]KLHK^ J] H\K O JQL
H\K]Q] FN H\Q] hFI� \J] b KKL Jb]HIJGHK^ m R\JlHKI p lIK]KLH] H\K GFIK H\K]Q] FN H\ Q] hFI� � QLHIF^SGQLU JL
Fbc KGHdFIQKLHK^ O KHJOF^KV NFI ]QULJV lIFGK]]QLU ^KIQkK^ NIFO H\K NIJO KhFI� lIK]KLHK^ QL H\K lIKkQFS]
G\JlHKI m � QLJVVi� QL G\JlHKI] â JL^ ß � HhF ^Q�KIKLH JL^ GFOlVKO KLHJIi K�HKL]QFL] JIK UQkKL HF H\K bJ]QG
O F^KV m [\K �I]H FLK ^KJV] h QH\ H\K J^^QHQFL FN J \QU\KI Jb]HIJGHQFL VJiKI JL^ H\K Q^KJ FN S ]QLU H\K
NIJO KhFI� J] J bJ]K NFI GFLHKLH lIF GK]]QLU m [\K ]KGFL^ FLK KL\JLGK] H\K Fbc KGHdFIQKLHK^ O KHJOF^KV
bi J^JlHQLU QH HF H\K OS]QG ^FO JQL JL^ UQkK] ]FO K K�JOlVK] FN QOlVKO KLHJHQFL] m

�K h QVV LFh HIi HF F�KI J OFIK ]G\KO JHQG kQKh FN H\Q] H\K]Q] m [\Q] O Ji bK S]K^ J] J USQ^K NFI
H\K h\FVK hFI� \KIK lIK]KLHK^ QN � IKJ^QLU FLK FN H\K lJIH] � QH Q] LFH GVKJI \Fh QH Q] IKVJHK^ HF H\K O JQL
H\K]Q] FI \ilFH\K]Q] m

•
eJQL [\K]Q] _ [\K Fbc KGHdFIQKLHK^ lJIJ^QUO OJi bK S]K^ HF OF^KV JLi ]QULJV lIF GK]]QLU ]i]HKO
QL JL K�KGHQkK JL^ H\FIFSU\ O JLLKI m

∗ � É» ´³Æ ¯² � _ [\K abc KGHdaIQKLHK^ OF^KV Q] LFH c S]H JLFH\KI OF^KV � QH Q] H\K ÿ÷Ø÷ÚZþ� HF
S]K h\KL OF^KVQLU J ]i]HKO m
� � É» ´³Æ ¯² � Â� _ �i S]QLU H\K abc KGHdaIQKLHK^ lJIJ^QUO HF OF^KV H\K ]QULJV lIFGK]]QLU

^FO JQL hK GFO K Sl h QH\ J UIJl\QGJV e KHJOF^KV FN RFOlSHJHQFL H\JH GJL bK QL ]HJLHQJHK^
HF OF^KV JLi ]QULJV lIFGK]]QLU ]i]HKO m [\Q] UIJl\QGJV O KHJOF^KV Q] kKIi OSG\ IKVJHK^
HF gIFGK]] �KHhFI�] m

∗ � É» ´³Æ ¯² � _ � ]QLU H\Q] O KHJOF^KV NFI ]QULJV lIF GK]]QLU � QH Q] l F]]QbVK HF ^KIQkK J LKh
GFOOSLQGJHQFL O KHJOF^KV J] JL K�HKL]QFL FN H\K GVJ]]QGJV f\JLLFL JL^ �KJkKI H\KFIim
� � É» ´³Æ ¯² � Â� _ [\K Fbc KGHdFIQKLHK^ O KHJOF^KV NFI GFOOSLQGJHQFL lIFOFHK] H\K QO d

lFIHJLGK FN O KJLQLU JL^ ]KO JLHQG] QL H\K GFOOSLQGJHQFL G\JQL m
∗ � É» ´³Æ ¯² � _ �IJO KhFI�] UKLKIJHK OKHJOF^KV]

� � É» ´³Æ ¯² � Â� _ ` VH\FSU\ HIJ^QHQFLJVVi H\K �I]H H\QLU HF ^F h\KL QOlVKO KLHQLU J NIJOKd
hFI� Q] HF GFO K Sl h QH\ J ^FO JQL OF^KV � S]QLU JL QLGIKO KLHJV lIF GK]] OKH\F^J hK JIK
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JbVK HF ]KK QH H\K FH\KI hJi JIFSL^ _ QH Q] H\K lIF GK]] FN QOlVKO KLHQLU J IKS]JbVK NIJOKd
hFI� H\JH UKLKIJHK] H\K ^FO JQL O KHJOF^KV m

∗ � É» ´³Æ ¯² � _ [\K Fbc KGHdFIQKLHK^ lJIJ^QUO Q] JV]F S]KNS V NFI OF^KVQLU OFIK ]iObFVQG ^Fd
O JQL] VQ�K OS]QG m
� � É» ´³Æ ¯² � Â� _ eS]QG d JL^ bi K�HKL]QFL JLi FH\KI ]iObFVQG ^FO JQL IKVJHK^ HF ]QULJV

lIF GK]]QLU d Q] JV]F hKVV ]SQHK^ NFI S]QLU H\K Fbc KGHdFIQKLHK^ lJIJ^QUO J] VFLU J] J ]i]HKO
Q] lIFl KIVi Q^KLHQ�K^ � H\Q] lJIJ^QUO JGHQLU J] J bIQ^UK bKHhKKL ^Q�KIKLH Jb]HIJGHQFL
VKkKV] m [\K IK]SVHQLU OS]QG OF^KV Q] QL NJGH J lJIHQGSVJI QL]HJLGK FN H\K bJ]QG Fbc KGHd
FIQKLHK^ OKHJOF^KV NFI ]QULJV lIF GK]]QLU m

` VV H\K]K ^Q�KIKLH H\K]Q] JIK JV]F bJG�K^ bi lIJGHQGJV K�JOlVK] H\JH ^KOFL]HIJHK H\KQI kQJbQVQHim aSH FN
JVV H\K]K K�JOlVK] H\K R�`e NIJO KhFI� � lIK]KLHK^ QL G\JlHKI Þ Q] H\K OF]H QOlFIHJLH J] QH ]KH] H\K
bJ]Q] NFI H\K UKLKIJV O KHJOF^KV H\JH h QVV b K VJHKI lJIHQGSVJIQ K^ � K�HKL^K^ FI QL ]HJLHQJHK^ m

` ] J O JHHKI FN NJGH FLK O Ji J]� \Fh \ilFH\K]Q] JIK HK]HK^ QL J ^Q]GQlVQLK ]SG\ J] fFNHhJIK
�LUQLKKIQLU m [\K hJi \ilFH\K]Q] JbFSH OF^KV] JL^ OKHJOF^KV] IKVJHK^ HF fFNHhJIK �LUQLKKIQLU JIK
kJVQ^JHK^ Q] kKIi ]QO QVJI HF \Fh \ilFH\K]Q] JIK HK]HK^ QL K�lKIQO KLHJV ]GQKLGK] _ bi KOlQIQGJV HK]HQLU m
[\K FLVi ^Q�KIKLGK Q] H\JH QL]HKJ^ FN JLJVi QLU IK]SVHQLU ^JHJ HF GFLGVS^K h\KH\KI QH �H] H\K OF^KV
SL^KI ]HS^i� \KIK hK JLJVi K H\K ]i]HKO ] ^KIQkK^ NIFO H\K O KHJOF^KV HF GFLGVS^K h\KH\KI H\Ki JIK
S]KNSV QL H\K ^FO JQL SL^KI ]HS^im [\JH Q] h\i� FN JVV H\K OKHJOF^KV] JL^ OF^KV] \KIK lIK]KLHK^ QLGVS^K
J lIJGHQGJV FI KOlQIQGJV ^KOFL]HIJHQFL FN H\KQI kJVQ^ QHim �JOKVi _

•
�ilFH\K]Q] _ E fgaae �]KK p�  ÑJVQ^JHQFL _ R�`e �]KK Þ�

•
�ilFH\K]Q] _ aaR[e �]KK â�  ÑJVQ^JHQFL _ fKkKIJV IKVJHK^ JllVQGJHQFL] �]KK â mÞ mp JL^ â mp�

•
�ilFH\K]Q] _ abc KGHdaIQKLHK^ eS]QG eF^KV �]KK ß�  ÑJVQ^JHQFL _ e KHIQj �]KK ß mp �

! "!���� # $ #�  �%&
` VJIUK lJIH FN H\Q] hFI� Q] JbFSH GFLGKlH] JL^ ^K�LQHQFL] m ` VV FN H\KO h QVV b K H\FIFSU\Vi

^K�LK^ JL^ GFOOKLHK^ QL H\K GFIIK]lFL^QLU ]KGHQFL] m �KkKIH\KVK]] � JL^ QL FI^KI HF K]HJbVQ]\ J GFOOFL
UVF]]JIi JL^ ]HJIH ]HJHQLU J lFQLH FN kQKh � QH Q] QLHKIK]HQLU HF �I]H UQkK J ]\FIH ^K�LQHQFL FN ]FO K HKIO ] m

abc KGH _g\i]QGJV FI Jb]HIJGH KLHQHi H\JH GJL bK GFLGKlHSJVVi Q]F VJHK^ ^SK HF QH] \QU\ GF\K]QFL
JL^ VFh GFSlVQLU h QH\ FH\KI KLHQHQK] m

RVJ]] _ ` ]KH FN IKVJHK^ Fbc KGH] h QH\ H\K ]JO K bK\JkQFSI JL^ QLHKILJV ]HISGHSIK m
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fi]HKO _ �K h QVV ]KK H\IFSU\FSH H\Q] H\K]Q] \Fh H\K hFI^ ]i]HKO \J] ]VQU\HVi ^Q�KIKLH O KJLQLU]
JL^ QLHKIlIKHJHQFL] ^Kl KL^QLU FL H\K GFLHK�H m �FhKkKI � hK h QVV JGGKlH J] J ]S� GQKLHVi UKLKIQG ^K�LQHQFL �
H\K FLK UQkKL bi H\K ML]HQHSHK FN � VKGHIQGJV JL^ � VKGHIFLQGJV �LUQLKKIQLU] lIFNK]]QFLJV UIFSl QL fi]HKO
fGQKLGK JL^ RibKILKHQG] h\KL H\Ki ]HJHK H\JH J ]i]HKO Q] ï J VJIUK GFVVKGHQFL FN QLHKIJGHQLU NSLGHQFLJV
SLQH] H\JH HFUKH\KI JG\ QKkK J ^K�LK^ lSIlF]Kð �©FhK � áäßâ� m

e F^KV _ ` OF^KV GJL bK SL^KI]HFF^ J] H\K NFIO JV Jb]HIJGH IKlIK]KLHJHQFL FN J UQkKL ]i]HKO m
` ]QLUVK ]i]HKO GJL bK IKlIK]KLHK^ H\IFSU\ ^Q�KIKLH OF^KV] � ^Kl KL^QLU FL H\K VKkKV FN Jb]HIJGHQFL
IK�SQIK^ JL^ NFIK]KKL S]K m

e KHJOF^KV _ ` OF^KV H\JH K�lVJQL] J ]KH FN IKVJHK^ OF^KV] m
gJIJ^QUO _ [\K OF]H GFOOFLVi JGGKlHK^ ^K�LQHQFL FN lJIJ^QUO Q] H\JH FN [\FOJ] �S\L h\F

^K]GIQbK] J lJIJ^QUO J] H\K ]KH FN GFOOFL bKVQKN] JL^ JUIKKOKLH] ]\JIK^ bKHhKKL ]GQKLHQ]H] JbFSH \Fh
lIFbVKO ] ]\FSV^ bK SL^KI]HFF^ JL^ J^^IK]]K^ ��S\L � áäßn� m

�IJO KhFI� _ ` NIJO KhFI� �QL H\K fFNHhJIK �LUQLKKIQLU ^FOJQL � Q] JL Jb]HIJGH ^K]QUL FN J ]KH
FN IKVJHK^ JllVQGJHQFL] QL J lJIHQGSVJI ^FOJQL m [\Q] Jb]HIJGHQFL GJL bK H\KL QL]HJLHQJHK^ HF bSQV^ J
GFLGIKHK JllVQGJHQFL m

e KHJl\FI _ `GGFI^QLU HF ��KG� � noon� � J O KHJl\FI Q] H\K VQL�QLU FN HhF ]KH] FN GFLGKlH] ]F FLK
]KH FN GFLGKlH] Q] SL^KI]HFF^ QL HKIO ] FN JLFH\KI m

fQULJV _ ` NSLGHQFL FN FLK FI OFIK QL^KlKL^KLH kJIQJb VK] H\JH GFLHJQL ] QLNFIOJHQFL JbFSH H\K
b K\JkQFI FI ]HISGHSIK FN J UQkKL l\KLFO KLJ �alKL\KQO JL^ � QVV]�i� áääà� m

` VV H\K]K GFLGKlH] JL^ H\K hJi H\Ki IKVJHK h QVV b K NSIH\KI K�lVJQLK^ JL^ ^Q]GS]]K^ JL^ h QVV
bSQV^ H\K GFLGKlHSJV NIJO KhFI� SlFL h\QG\ H\Q] H\K]Q] Q] bJ]K^ m �SH J] J �I]H QLHIF^SGHQFL QH O Ji
bK hKVV hFIH\ HF J^^ J NKh GFL]Q^KIJHQFL] H\JH GJL JVIKJ^i \KVl b KHHKI SL^KI]HJL^ H\K JbFkK UQkKL
^K�LQHQFL] JL^ H\K hJi H\Ki GFLGKlHSJVVi IKVJHK m

! '�!�()��� # *��#+ �)
�QI]H � QH O Ji bK QLHKIK]HQLU HF bIQK�i ^Q]GS]] h\JH Q] H\K lSIlF]K FN GFO QLU Sl h QH\ J ^FO JQL

O KHJOF^KV m ` ] J O JHHKI FN NJGH � H\K O JQL IKJ]FL JL^ J^kJLHJUK FN hFI�QLU FL J ^FO JQL O KHJOF^KV Q]
H\K ]JO K J] H\K IKJ]FL NFI hFI�QLU FL J ]i]HKO OF^KV _ GFO K Sl h QH\ J ]QOlVQ�K^ IKlIK]KLHJHQFL FN H\K
^FOJQL H\JH \KVl] QH] SL^KI]HJL^QLU JL^ S]JbQVQHim [\K ^FO JQL OKHJOF^KV GJL H\KL bK QL ]HJLHQJHK^ HF
OF^KV ^Q�KIKLH ]i]HKO ] IKVJHK^ HF H\K ^FO JQL JL^ H\KIKNFIK bSQV^ J ]KH FN IKVJHK^ JllVQGJHQFL] m

�FHK JV]F H\JH h\KL bSQV^QLU JL JllVQGJHQFL NIJOKhFI� hK JIK JV]F QL ]FO K hJi HIiQLU HF GFO K
Sl h QH\ J �lIJGHQGJV� ^FO JQL OKHJOF^KV m �K JIK QL NJGH HIiQLU HF �L^ J ]QOlVQ�K^ IKlIK]KLHJHQFL FN H\K
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^FOJQL H\JH GJL bK S]K^ HF KJ]QVi GFL]HISGH LKh JllVQGJHQFL] IKVJHK^ h QH\ H\JH ^FOJQL m ` NIJO KhFI�
^FK] LFH FL Vi UQkK J ]KH FN HFFV] H\JH GJL bK S]K^ J] bSQV^QLU lQKGK] �bVJG�dbF� NIJOKhFI�� bSH JV]F J
GFLGKlHSJV QLHKIlIKHJHQFL FN H\K ^FO JQL �h\QHKdbF� NIJOKhFI�� �]KK ámÞ mÞ� m aLK hJi HF ]KK H\K lIFGK]]
FN bSQV^QLU J NIJO KhFI� Q] H\JH hK OS]H �I]H \JkK HF GFO K Sl h QH\ J ^FOJQL OF^KV JL^ H\KL QOlVKO KLH
QH m �KkKIH\KVK]] � QN hK J^FlH J OFIK QLGIKO KLHJV FI ïJUQVKð lFQLH FN kQKh � hK JIK JbVK HF ]KK QH H\K FH\KI
hJi JIFSL^ _ h\KL hK ]HJIH bS QV^QLU H\K NIJOKhFI� hK O Ji \JkK J kJUSK Q^KJ FN H\K ^FO JQL OF^KV FI
O KHJl\FI bSH QH Q] H\K lIF GK]] FN ^K]QULQLU H\K NIJOKhFI� H\JH JGHSJVVi KL^]dSl ^K�LQLU H\K OF^KV m ` VV
H\K]K Q]]SK] h QVV b K GFLHK�HSJVQ K^ JL^ NSIH\KI ^KkKVFl K^ QL G\JlHKI ám

[\Q] H\K]Q] lIK]KLH] JL Fbc KGHdFIQKLHK^ O KHJOF^KV NFI ]QULJV lIF GK]]QLU H\JH h QVV b K GJVVK^
E QUQHJV fQULJV gIF GK]]QLU abc KGHdaIQKLHK^ eKHJOF^KV � E fgaae NFI ]\FIH m Efgaae Q] J O KHJOF^KV
H\JH � J] QH h QVV b K lIFkKL H\IFSU\FSH H\Q] hFI� � GJL bK S]K^ HF K�KGHQkKVi HIJL]VJHK JLi ^QUQHJV ]QULJV
lIF GK]]QLU ]i]HKO QLHF H\K ]FNHhJIK ^FO JQL m [\Q] OF^KVQLU Q] JGGFOlVQ]\K^ H\IFSU\ H\K S]K FN H\K
Fbc KGH FIQKLHK^ lJIJ^QUO JL^ � QL ^FQLU ]F � hK UJQL OFIK SL^KI]HJL^QLU d JL^ H\S] GFLHIFV d FN H\K
^Q�KIKLH JGHFI] JL^ NFIGK] lIK]KLH QL H\K FIQUQLJV ]i]HKO m

`NHKI H\Q] QLHIF^SGHQFL � QL G\JlHKI á hK h QVV IKkQKh H\K bJ]QG NFSL^JHQFLJV GFLGKlH] SlFL
h\QG\ H\K H\K]Q] Q] bSQVH m EKlJIHQLU NIFO H\K QLQHQJV UVF]]JIi H\Q] G\JlHKI h QVV NF GS] FL K]HJbVQ]\QLU J
]FVQ^ UIFSL^ bi GVKJIVi ^K�LQLU H\K O JQL J� Q] _ H\K GFLGKlH FN OF^KV � H\K Fbc KGH FIQKLHK^ lJIJ^QUO JL^
J]]FGQJHK^ HKG\LQ�SK] JL^ S]K] � JL^ J IKkQKh FN ^Q�KIKLH OF^KV] H\JH \JkK bKKL HIJ^QHQFLJVVi b KKL S]K^
NFI OF^KVQLU ]QULJV lIF GK]]QLU FI ^QUQHJV GFOOSLQGJHQFL ]i]HKO ] m ML H\Q] G\JlHKI hK h QVV JV]F ^Q]GS]]
FL Q]]SK] ]SG\ J] NIJO KhFI�] � O F^KV] JL^ OKHJOF^KV] m ` ]FO K\Fh OFIK K�HKL]QkK IKkQKh Q] UQkKL FN
]FNHhJIK KLUQLKKIQLU HKG\LQ�SK] J] H\K IKJ^KI] JIK LFH K�lKGHK^ HF b K K�lKIH] QL H\K ]FNHhJIK KLUQLKKIQLU
^FOJQL m

R\JlHKI n lIK]KLH] H\FIFSU\ IKkQKh FN ]FNHhJIK KLkQIFLO KLH] NFI JS^QF JL^ OS]QG lIF GK]]QLU m
�JG\ FN H\KO IK]lFL^] HF J ^Q�KIKLH IJHQFLJVK � NF GS] JL^ UKLKIJV O F^KV m [\K JLJVi]Q] FN H\K]K HFFV] Q] J
kQHJV HJ]� NFI SL^KI]HJL^QLU H\K ^FO JQL QL h\QG\ H\ Q] H\K]Q] Q] bS QVH m e JLi FN H\K]K KLkQIFLO KLH] JV]F
IKlIK]KLH GVKJI lIK^KGK]]FI] � LFH FLVi FN H\K NIJO KhFI� H\JH h QVV b K lIK]KLHK^ QL H\K NFVVFh QLU G\JlHKI
bSH JV]F FN H\K ^Q�KIKLH GFLGKlHSJV O F^KV] JL^ OKHJOF^KV] H\JH JIK VJHKI ^KIQkK^ m

ML LK�H G\JlHKI � LSObKI Þ � H\K R�`e NIJO KhFI� NFI ^KkKVFlQLU JS^QF JL^ OS]QG JllVQGJHQFL]
Q] lIK]KLHK^ m R�`e Q] JH H\K ]JO K HQO K J lIFFN FN GFLGKlH JL^ H\K UKLKIJHQLU ]KK^ FN H\K OF^KV
lIK]KLHK^ QL H\ Q] [\K]Q] JL^ GFOOKLHK^ QL H\K LK�H G\JlHKI m ` ] J O JHHKI FN NJGH � QOlVQGQH HF H\Q] H\K]Q]
Q] H\K Q^KJ H\JH NIJO KhFI�] UKLKIJHK OF^KV] � JL^ LFH H\K FH\KI hJi JIFSL^ �]KK ámÞ mâ� m

ML G\JlHKI p H\K O JQL Q]]SK] JL^ GFLGKlH] H\JH NFIO Efgaae JIK ^Q]GS]]K^ m [\K GKLHIJV lJIH
FN H\Q] G\JlHKI Q] ^KkFHK^ HF K�lVJQLQLU J GVJ]]Q�GJHQFL FN ^QU QHJV ]QULJV lIF GK]]QLU Fbc KGH] H\JH O Ji bK
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S]K^ HF OF^KV J ]i]HKO m
ML G\JlHKI â hK ^KNKL^ H\JH H\K OF^KV lIK]KLHK^ � JL^ H\K NIJO KhFI� H\JH IKJVQ K] QH � GJL bK

K�KGHQkKVi S]K^ NFI hFI�QLU h QH\ LKh lJIJ^QUO ] H\JH UF bKiFL^ H\K GVJ]]QGJV ]QULJV lIF GK]]QLU NIJO KhFI� m
eFIK lIKGQ]KVi� E fgaae Q] ]\FhL HF bK S]KNSV J] H\K bJ]Q] NFI J GFLHKLH lIF GK]]QLU FI ]KO JLHQG
NIJO KhFI� m

ML G\JlHKI ß hK �LQ]\ H\K K�GSI]QFL Sl H\K Jb]HIJGHQFL VJ^^KI JL^ KL^ Sl lIK]KLHQLU JL Fbc KGH
FIQKLHK^ OF^KV NFI OS]QG �Q mK m ]iObFVQG� lIF GK]]QLU m MH Q] LFH H\K �I]H HQO K H\JH OS]QG JL^ Fbc KGH] OKKH �
bSH \KIK hK ^Q]GS]] \Fh H\K OF^KV Q] IKVJHK^ HF H\K FLK lIK]KLHK^ NFI H\K VFhKI ]QULJV VKkKV JL^ GJL S]K
O JLi HFFV] QLGVS^K^ QL H\K R�`e NIJO KhFI� m

� QLJVVi� QL G\JlHKI ß mâ hK ^IJh ]FO K GFLGVS]QFL] JL^ KLkQ]QFL ]FO K NSHSIK hFI� H\JH GFSV^ b K
S]K^ HF bIFJ^KL H\K ]GFlK FN H\Q] [\K]Q] m

! '�!�% �,����! 

�K hQVV LFh bIQK�i ]SOOJIQ K H\K O JQL GFLHIQbSHQFL FN H\Q] [\K]Q] m

•
`L K�lVQGQH IKVJHQFL bKHhKKL H\K aa lJIJ^QUO � ]i]HKO KLUQLKKIQLU � JL^ UIJl\QGJV eF^KV] FN
RFOlSHJHQFL m

•
` UKLKIJV Fbc KGHdFIQKLHK^ O KHJOF^KV NFI ^QU QHJV ]QULJV lIFGK]]QLU �Efgaae � H\JH GFObQLK] H\K
bKLK�H] FN Fbc KGHdFIQKLHJHQFL JL^ UIJl\QGJV O F^KV] FN GFOlSHJHQFL m

•
[\K R�`e NIJO KhFI� J] J lJIHQGSVJIQ JHQFL FN H\K lIKkQFS] O KHJOF^KV QL H\K JS^QF JL^ OS]QG
^FO JQL m

•
`L K�HKL]QFL FN H\K bJ]QG Efgaae OKHJOF^KV NFI QLGVS^QLU H\K GFLGKlH FN GFLHKLH lIFGK]]QLU
JL^ HIJL]VJHK H\K b KLK�H] FN Fbc KGHdFIQKLHJHQFL JV]F HF H\Q] ^FO JQL JL^ UQkQLU l VJGK HF H\K abc KGHd
aIQKLHK^ RFLHKLH [IJL]O Q]]QFL eKHJOF^KV m

•
`L Fbc KGHdFIQKLHK^ OF^KV FN OS]QG J] JL QL]HJLGK FN H\K Efgaae OKHJOF^KV QL h\QG\ hK ^KJV
h QH\ ]iObFVQG ^JHJ JL^ H\K eKHIQj VJLUSJUK J] QH] QOlVKO KLHJHQFL m
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`L^ HF �LQ]\ H\Q] QLHIF^SGHQFL JL^ QL FI^KI HF \KVl H\K IKJ^KI UIJ]l J lIKkQFS] Q^KJ FN H\Q]

[\K]Q] hK h QVV LFh lIK]KLH JL K�HKL^K^ ]SOOJIi FN QH] ^Q�KIKLH G\JlHKI]1 m
å�÷ÿ×ùØ Ý 2 øÙÛÖÚ÷×ZÙÖ÷õ ÕööÛùö
ML G\JlHKI á hK h QVV ]KK H\K kJIQFS] bSQV^QLU bVF G�] SlFL h\QG\ H\K H\K]Q] Q] bSQVH m �K h QVV LFh

bIQK�i ]SOOJIQ K H\K OF]H QOlFIHJLH Q^KJ] QLHIF^SGK^ QL H\K ^Q�KIKLH ]KGHQFL] m
ML ]KGHQFL ámámá hK QLHIF^SGK H\K OF]H QOlFIHJLH GFLGKlH] IKVJHK^ HF H\K Fbc KGHdFIQKLHK^

lJIJ^QUO m `L ´¾3 ¯º³ Q] J IKJVdhFIV^ FI Jb]HIJGH KLHQHi O J^K Sl FN JL Q^KLHQHi� J ]HJHK � JL^ J bKd
\JkQFI m ` º¬· Q] JL Jb]HIJGHQFL FN J ]KH FN Fbc KGH] H\JH \JkK H\K ]JO K bK\JkQFI JL^ IKlIK]KLH H\K ]JO K
�QL^ FN QL]HJLGK] m [\K Fbc KGHdFIQKLHK^ lJIJ^QUO GJL bK ^KlVFiK^ QL H\K ^Q�KIKLH l\J]K] FN J ]FNHhJIK
VQNKdGiGVK JL^ H\K 456 VJLUSJUK ]SllFIH] OF]H FN H\K JGHQkQHQK] GFLHJQLK^ QL H\KO m `lJIH NIFO H\K
GFLGKlH] FN Fbc KGH JL^ GVJ]] JL^ H\K ^Q�KIKLH �QL^] FN IKVJHQFL]\Ql] H\JH GJL bK K]HJbVQ]\K^ bKHhKKL
Fbc KGH] JL^ GVJ]]K] � FH\KI GFLGKlH] ]SG\ J] ¯±º·» °¬·³²´±� ²±Æ ¯µ²³·± º¯ Æ ²¯µ·µºÆ ²¯ FI » ´¬É® ´µ» Æ ²® JIK
QOlFIHJLH NFI NSVVi SL^KI]HJL^QLU H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m [\K Fbc KGHdFIQKLHK^ lJIJ^QUO lIK]KLH]
O JLi ^Q�KIKLH J^kJLHJUK] H\JH GJL bK ]SOOJIQ K^ QL _ QH O Jl] OFIK ^QIKGHVi HF IKJV hFIV^ GFLGKlH] �
QH KL\JLGK] ¯± º·» °¬·³²´±� QH QOlIFkK] ²±Ç ´µ® ·³²´± Æ ²¶²±Ë � QH lIFOFHK] UFF^ ]HISGHSIQLU JL^ QH NJkFI]
IKdS]K m � QLJVVi� QH Q] QOlFIHJLH HF LFHK H\JH � JVH\FSU\ QH Q] FNHKL GFL]Q^KIK^ FH\KIh Q]K � Fbc KGHdFIQKLHJHQFL
^FK] LFH QOlVi VK]] K� GQKLH GF^K JL^ NSIH\KIOFIK QH] HKG\LQ�SK] OJ�K QH KkKL KJ]QKI HF KL^ Sl \JkQLU
OFIK K� GQKLH JL^ IFbS]H �LJV IK]S VH] m

ML H\K LK�H ]KGHQFL � á mn � hK ^K�LK H\K O JQL GFLGKlH] IKVJHK^ HF ® ´¶¯¬ JL^ É³¯® m [\K OF]H
GFOOFLVi JGGKlHK^ ^K�LQHQFL FN J ]i]HKO Q] H\JH bi �JVV JL^ �JUKL QL h\QG\ H\Ki ^K�LK J ]i]HKO J]
ïJ ]KH FN Fbc KGH] HFUKH\KI h QH\ IKVJHQFL]\ Ql] b KHhKKL H\K Fbc KGH] JL^ bKHhKKL H\KQI JHHIQbSHK] mð aL H\K
FH\KI \JL^ � J OF^KV Q] JL Jb]HIJGH IKlIK]KLHJHQFL FN J ]i]HKO h QH\ J hKVVd^K�LK^ lSIlF]K � ^Q�KIKLH
OF^KV] O Ji K�Q]H NFI J ]QLUVK ]i]HKO m MH Q] JV]F QOlFIHJLH HF LFHK H\JH H\K bQIH\ FN Fbc KGHdFIQKLHJHQFL Q]
kKIi OSG\ IKVJHK^ HF H\K ]HS^i FN ]i]HKO ]QOSVJHQFL] bi � IQ]HJL �iUJJI^ m � QLJVVi hK ^K�LK J O KHJOF^KV
J] OF^KV FN O F^KV] � H\JH Q] JL Jb]HIJGH OF^KV H\JH GJL bK S]K^ HF OF^KV J GFVVKGHQFL FN IKVJHK^ OF^KV] m

ML ]KGHQFL ámÞ hK J^^IK]] H\K Q]]SK FN ]FNHhJIK NIJO KhFI� ^KkKVFlOKLH m ` VH\FSU\ O JLi ^Q�KIKLH
^K�LQHQFL] GJL bK UQkKL NFI J ]FNHhJIK NIJO KhFI� QH Q] lIFbJbVi H\JH QL �¤F\L]FL JL^ �FFHK � áäëë� H\K
FLK H\JH Q] O F]H GFOOFLVi JGGKlHK^ m `GGFI^QLU HF H\Q] ^K�LQHQFL �ïJ NIJOKhFI� Q] J ]KH FN GVJ]]K]
H\JH KObF^QK] JL Jb]HIJGH ^K]QUL NFI ]FVSHQFL] HF J NJO QVi FN lIFbVKO ]ð m �IJO KhFI�] F�KI J hJi HF
789: ;<=:>:?@ AB>@C @9B@ D BE: FA @9<C CFDDB>G B>: BHCI <?JHF;:; K <@9 D <?I> DI;<LJB@<I?C B?; B;;<?M JI?JHFC<I?C <?@9: N OFDDB>G B?; PI?JHFC<I?CQ C:J@<I? B@ @9: :?; IR :BJ9 J9BA@:> S



T ÕÖ×ØÙÚÛÜ×ZÙÖ

IKS]K JLJVi]Q] � ^K]QUL JL^ GF^K m �IJO KhFI�] GJL bK GVJ]]Q�K^ � JOFLU FH\KI hJi] � QLHF ÊÆ ²³¯Á¾´U JL^
¾¬·ºÍÁ¾´U m ML h\QHKdbF� NIJO KhFI�] S]KI] K�HKL^ lIKkQFS]Vi K� Q]HQLU GVJ]]K] � lJIHQGS VJIQ QLU NFI H\KQI
]lKGQ�G LKK^] m aL H\K FH\KI \JL^ � bVJG�dbF� NIJOKhFI�] F�KI IKJ^idHFdS ]K GFOlFLKLH] H\JH GJL bK
S]K^ J] bSQV^QLU bVFG�] NFI JL JllVQGJHQFL m ` VH\FSU\ ^Q�KIKLH JllIFJG\K] O Ji bK S]K^ NFI ^KkKVFlQLU
J ]FNHhJIK NIJOKhFI� � QH Q] S]SJVVi IKGFOOKL^K^ HF S]K JL JllVQGJHQFLd^IQkKL O KH\F^FVFUi� S]QLU J
VQO QHK^ JOFSLH FN JVIKJ^i K� Q]HQLU JllVQGJHQFL] J] H\K ^IQkQLU NFIGK JL^ NJkFIQLU S]KIdNKK^bJG� J] OSG\
J] lF]]Qb VK m � QLJVVi� J hKVVd^K]QULK^ ]FNHhJIK NIJO KhFI� GJL bKGFO K J ]FIH FN O KHJOF^KV QL QH]KVN J] QH
h QVV F�KI J OF^KV FN O F^KV] NFI J UQkKL ^FO JQL m

e KHJ^JHJ Q] ^K�LK^ J] ï^JHJ JbFSH ^JHJð m ML ]KGHQFL ámp hK QLHIF^SGK H\K OF]H QOlFIHJLH
GFLGKlH] JL^ HFFV] IKVJHK^ HF O KHJ^JHJ JL^ FSI ^FOJQL FN Fbc KGHdFIQKLHJHQFL JL^ OSVHQO K^QJ ]QULJV
JLJVi]Q] m je� Q] J UKLKIJVdlSIlF]K HJUUK^ VJLUSJUK H\JH Q] IJlQ^Vi b KGFO QLU H\K ]HJL^JI^ NFI O KHJ^JHJ
JLLFHJHQFL FN JLi ]FIH m � ]QLU H\ Q] ]JOK VJLUSJUK � eg�Ðdà Q] JL Mfa lIFlF]K^ ]HJL^JI^ NFI OSVHQO K^QJ
JLLFHJHQFL m aL H\K FH\KI \JL^ H\K abc KGH e JLJUKO KLH ÐIFSl FN H\K `Re \J] JV]F lIFlF]K^ H\K ea�
�e KHJ abc KGH �JGQVQHi � ]HJL^JI^ J] J O KHJ^JHJ O JLJUKOKLH NIJO KhFI� NFI Fbc KGHdFIQKLHK^ ]i]HKO ] JL^
HKG\LFVFUQK] m

ÐIJl\QGJV eF^KV] FN RFOlSHJHQFL JIK Jb]HIJGH IKlIK]KLHJHQFL] FN J NJO QVi FN IKVJHK^ GFOlSHKId
bJ]K^ ]i]HKO ] H\JH S]K J UIJl\dbJ]K^ IKlIK]KLHJHQFL J] H\K lIQO JIi hJi FN GFOOSLQGJHQLU QLNFIOJHQFL
JbFSH H\K ]i]HKO m [\KIK JIK OJLi ^Q�KIKLH UIJl\QGJV eFR �] � KJG\ FN H\KO lJIHQGSVJIVi hKVVd]SQHK^ NFI
]FO K lSIlF]K m [\K OF]H QOlFIHJLH JIK FSHVQLK^ QL ]KGHQFL ámâ m ML H\K GFLHK�H FN ]QULJV lIFGK]]QLU
JllVQGJHQFL] � � J\L gIFGK]] �KHhFI�] JL^ IKVJHK^ OF^KV] ]SG\ J] EJHJ�Fh �KHhFI�] JIK FN lJIHQGSVJI
QOlFIHJLGK m ` VH\FSU\ ]FO K JSH\FI] ^KNKL^ H\JH H\K]K OF^KV] ]\FS V^ bK ]KKL J] QL]HJLGK] FN H\K gIF GK]]d
aIQKLHK^ lJIJ^QUO hK ^KNKL^ H\K H\K]Q] H\JH lIF GK]]dFIQKLHJHQFL FI JGHFIdFIQKLHJHQFL Q] LFH OFIK H\JL
J lJIHQGS VJI QL]HJLGK FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m

å�÷ÿ×ùØ ì 2 éÖ�ZØÙÖ� ùÖ×ö VÙØ �ÛÚZÙ ÷ÖÚ W ÛöZÜ X ØÙ ÜùööZÖþ
ML H\Q] G\JlHKI hK lIK]KLH J H\FIFSU\ FkKIkQKh FN JS^QF JL^ OS]QG lIF GK]]QLU KLkQIFLO KLH] m

` VH\FSU\ JVV FN H\KO \JkK ^Q�KIKLH ]GFlK] JL^ OFHQkJHQFL] � hK lIK]KLH J GVJ]]Q�GJHQFL QL ^Q�KIKLH
GJHKUFIQK] m [\K]K GJHKUFIQK] JIK ]SOOJIQ K^ QL H\K NFVVFh QLU VQ]H _
�á� Y¯±¯µ·¬ » °µ» ´¯ ²Ë±·¬ » µ´º¯²±Ë ·±¶ ®°¬³²® ¯¶²· Ç µ·® ¯Ê´µÍ _ ]FNHhJIK NIJOKhFI�] NFI O JLQlSd

VJHQLU ]QULJV] FI OSVHQO K^QJ GFOlFLKLH] QL J UKLKIQG hJim [\K OF]H QOlFIHJLH K�JOlVK] QL H\Q]
GJHKUFIi JIK gHFVKOi JL^ �[�� m

�n� «°¶²´ » µ´º¯²±Ë Ç µ·® ¯Ê´µÍ _ ]FNHhJIK NIJO KhFI�] H\JH F�KI HFFV] JL^ lIJGHQGK] H\JH JIK lJIHQGd
SVJIQ K^ HF H\K JS^QF ^FO JQL m



éª×ùÖÚùÚ êÛ�� ÷Ø� �

�J� «±·¬É² Zµ²¯±³¯¶ _ `S^QF lIF GK]]QLU NIJO KhFI�] H\JH NF GS] FL H\K K�HIJGHQFL FN ^JHJ JL^
^K]GIQlHFI] NIFO JL QLlSH ]QULJV m e JI]iJ] Q] H\K OF]H QOlFIHJLH NIJO KhFI� JLJVi K^ QL H\Q]
]SbdGJHKUFIim

�b � [É±³Æ ¯² Zµ²¯±³¯¶ _ `S^QF lIF GK]]QLU NIJO KhFI�] H\JH NFGS] FL UKLKIJHQLU FSHlSH JS^QF NIFO
QLlSH GFLHIFV ]QULJV] FI ]GFIK] m �KIK QH Q] QOlFIHJLH HF O KLHQFL f[� m

�G� Y¯±¯µ·¬ \ °µ» ´¯ _ ÐKLKIJV lSIlF]K `S^QF lIFGK]]QLU NIJO KhFI�] F�KI HFFV] bFH\ NFI JLJVi]Q]
JL^ ]iLH\K]Q] m aSH FN H\K FLK] lIK]KLHK^ QL H\Q] ]SbdGJHKUFIi bFH\ fL^abc JL^ Rf� JIK QL
J ]QO QVJI lF]QHQFL � \JkQLU QL JLi GJ]K ]FO K J^kJLHJUK] JL^ ^Q]J^kJLHJUK] bSH LF bKQLU kKIi
O JHSIK m

�Þ� 5 °²º » µ´º¯²±Ë Ç µ·® ¯Ê´µÍ _ [\K]K JIK ]FNHhJIK NIJO KhFI�] H\JH QL]HKJ^ FN NF GS]QLU FL ]QULJVd
VKkKV lIF GK]]QLU JllVQGJHQFL] H\Ki NF GS] OFIK FL H\K O JLQlSVJHQFL FN ]iObFVQG ^JHJ IKVJHK^ HF
OS]QG m fQIKL Q] lIFbJbVi H\K OF]H lIFO QLKLH K�JOlVK QL H\ Q] GJHKUFIim

�p � «°¶²´ ·±¶ 5 °²º Ì²°·¬ ¬·±Ë°·Ë ¯ ·±¶ ·»» ¬²º·³²´± _ fFO K KLkQIFLO KLH] bJ]K OF]H FN H\KQI HFFV]
JIFSL^ J UIJl\QGJV OKHJl\FI H\JH H\Ki F�KI J] JL QLHKINJGK h QH\ H\K KL^ S]KI m ML H\Q] ]KGHQFL hK
QLGVS^K QOlFIHJLH K�JOlVK] ]SG\ J] H\K e J� NJO QVi FI �iO J m

�â� 5 °²º ¬·±Ë°·Ë ¯ _ ML H\Q] GJHKUFIi hK lIK]KLH ^Q�KIKLH VJLUSJUK] H\JH GJL bK S]K^ HF K�lIK]]
OS]QGJV QLNFIOJHQFL m �K \JkK K�GVS^K^ H\F]K \JkQLU J UIJl\QGJV O KHJl\FI � h\QG\ JIK JVIKJ^i
VQ]HK^ QL H\K lIKkQFS] GJHKUFIim
�J� Ä Á5 °²º ¬·±Ë°·Ë ¯ _ eS]QGd� VJLUSJUK] bJ]K H\KQI lIFlF]JV FL H\K ]KlJIJHQFL FN OS]QGJV

QLNFIO JHQFL QLHF ]HJHQG QLNFIO JHQFL JbFSH ²±³µ°® ¯±³ JL^ ^iLJO QG QLNFIO JHQFL JbFSH H\K
º´µ¯� SL^KI]HJL^QLU H\Q] ]GFIK J] J ]K�SKLGK FN HQO KdFI^KIK^ LFHK KkKLH] m e S]QGd� VJLUSJUK]
JIK JV]F bJ]K^ FL H\K GFLGKlH FN °±²³ Ë ¯± ¯µ·³´µm [\K OF]H QOlFIHJLH VJLUSJUK QLGVS^K^ QL
H\ Q] ]KGHQFL � b KGJS]K FN QH] JGGKlHJLGK � Q] RfFSL^ m

�b � [ º´µ¯ ¬·±Ë°·Ë ¯ _ [\K]K VJLUSJUK] JIK ]QOlVi hJi] FN K�lIK]]QLU QLNFIO JHQFL QL J OS]QGJV
]GFIK � S]SJVVi bJ]K^ FL J HK�HSJV FI IKJ^JbVK NFIOJH m

[\K bJ]Q] H\JH hK h QVV ]KH QL FSI JLJVi]Q] FN H\K ]HJHK FN H\K JIH QL FSI lJIHQGSVJI ^FO JQL h QVV b K S]K^
NFI bFH\ GFL]HISGHQLU FSI lIFlF]JV] JL^ JV]F GFOlJIQLU H\K �LJV IK]SVH] m

å�÷ÿ×ùØ í 2 è�ù å��W øØ÷� ù]ÙØû
ML H\Q] G\JlHKI hK lIK]KLH H\K R�`e NIJO KhFI� m [\Q] ]FNHhJIK NIJO KhFI� Q] J GFOlIK\KL]QkK

KLkQIFLO KLH NFI ^KkKVFlQLU JS^QF JL^ OS]QG JllVQGJHQFL] m MH O Ji bK JV]F S]K^ J] J IK]KJIG\ lVJHNFIO



Ý^ ÕÖ×ØÙÚÛÜ×ZÙÖ

NFI H\K ]JOK ^FOJQL m R�`e GJL bK ]KKL bFH\ J] H\K FIQU QL JL^ H\K lIFkK FN GFLGKlH FN H\K GFLGKlHSJV
O F^KV] JL^ OKHJOF^KV] H\JH JIK QLGVS^K^ QL H\Q] H\K]Q] m

R�`e Q] hIQHHKL QL R�� � QH Q] K� GQKLH � Fbc KGHdFIQKLHK^ � JL^ GIF]]dlVJHNFIO m MH lIK]KLH] J
GVKJL JL^ GVKJI ^K]QUL IK]SVH FN Jll ViQLU H\FIFSU\ ]FNHhJIK KLUQLKKIQLU HKG\LQ�SK] m [\K NIJO KhFI� GJL
bK S]K^ J] J b VJG�dbF� � IKVi QLU FL H\K F�KIK^ µ¯» ´²³´µÉ� FI J] J h\QHKdbF� NIJOKhFI� � K�HKL^QLU QH]
NSLGHQFLJVQHi H\IFSU\ QH] ²±Ç µ·³µ°º³°µ¯m

R�`e �] IKlF]QHFIi Q] O J^K Sl FN J VJIUK GFVVKGHQFL FN ]QULJV lIF GK]]QLU JVUFIQH\O ] KLGJl]SVJHK^
J] \ µ´º¯²±Ë GVJ]]K] JL^ J LSObKI FN ^JHJ ]HISGHSIK] QLGVS^K^ QL QH] \ µ´º¯²±Ë _ ·³· IKlF]QHFIim [\K
gIF GK]]QLU IKlF]QHFIi bJ]QGJVVi QLGVS^K] JVUFIQH\O ] NFI ]QULJV JLJVi]Q] � ]iLH\K]Q] JL^ HIJL]NFIO JHQFL m
�SIH\KIOFIK QH JV]F QLGVS^K] KLGJl]S VJHK^ lVJHNFIO JL^ ]i]HKO dVKkKV HFFV] ]SG\ J] JS^QF JL^ e MEM
QLlSH�JS^QF bFH\ QL ]HIKJO QLU JL^ �VK OF^K m aL H\K FH\KI \JL^ H\K gIF GK]]QLU EJHJ IKlF]QHFIi F�KI]
H\F]K ^JHJ Hil K] H\JH JIK LKK^K^ J] QLlSH] FI FSHlSH] FN H\K lIF GK]]QLU JVUFIQH\O ] m [\K]K QLGVS^K
GVJ]]K] ]SG\ J] `S^QF � flKGHISO FI �SL^JOKLHJV �IK�SKLGim MH JV]F QLGVS^K] J GFVVKGHQFL FN ]HJHQ]HQGJV
_ ¯ºµ²» ³´µ H\JH GJL bK FbHJQLK^ NIFO H\K bJ]QG gIF GK]]QLU EJHJ Fbc KGH] m

aL H\K FH\KI \JL^ R�`e �] QLNIJ]HISGHSIK F�KI] hJi] FN K�HKL^QLU H\K JVIKJ^i K�Q]HQLU IKlF]d
QHFIi bi ^KIQk QLU LKh gIF GK]]QLU FI g IF GK]]QLU ^JHJ GVJ]]K] m ML H\K GJ]K FN gIF GK]]QLU GVJ]]K] H\Q] Q]
JGGFOlVQ]\K^ bi J ]QOlVK QL\KIQHJLGK O KG\JLQ]O QL h\QG\ H\K S]KI Q] NFIGK^ HF QOlVKO KLH ]FO K lJIHQGd
SVJI b K\JkQFI QL \Q]�\KI GFLGIKHK gIF GK]]QLU GVJ]] m e KG\JLQ]O ] NFI GFOlF]QLU h QH\ gIF GK]]QLU Fbc KGH] �
\JL^VQLU QLlSH JL^ FSHlSH ^JHJ H\IFSU\ \ ´µ³ JL^ GFLHIFV ^JHJ H\IFSU\ `´±³µ´¬ JIK JV]F F�KIK^ m [\K
gIF GK]]QLU EJHJ MLNIJ]HISGHSIK Q] bJ]K^ FL R�`e �] EiLJO QG [ilK] m [\Q] Q] J ]lKGQJV R�� GVJ]] H\JH �
S]QLU O JGIF] JL^ HKOlVJHK O KHJlIFUIJOO QLU HKG\LQ�SK] � F�KI] J kKIi ]QOlVK hJi FN GIKJHQLU ^JHJ
GFLHJQLKI] h QH\ J \FOFUKLKFS] QLHKINJGK JL^ JSHFO JHQG ]KIkQGK] ]SG\ J] QLHIF]l KGHQFL FI lJ]]QkJHQFL
NJGQVQHQK] m R�`e �] QLNIJ]HISGHSIK Q] GFOlVKHK^ bi J ]KH FN HFFV] NFI l VJHNFIO Jb]HIJGHQFL � ]SG\ J] JS^QF
JL^ e MEM FI OSVHQH\IKJ^QLU \JL^VQLU O KG\JLQ]O ] � J GIF]]dlVJHNFIO HFFV�QHdQL^KlKL^KLH kQ]SJVQ JHQFL
OF^SVK � je� ]KIQJVQ JHQFL NJGQVQHQK] FI JllVQGJHQFL ]�KVKHFL] m

R�`e JV]F F�KI] J LSObKI FN S]JUK K�JOlVK] JL^ IKJ^idHFdS]K JllVQGJHQFL] m [\K]K JllVQd
GJHQFL] QLGVS^K fe f[FFV] � J UIJl\QGJV KLkQIFLO KLH NFI JS^QF JLJVi]Q]�]iLH\K]Q]�HIJL]NFIO JHQFL � JL^
fJVHF � J ]l KGHIJVd]JOlVK bJ]K^ ]J� JL^ HISOlKH ]iLH\K]Q KI m `LFH\KI QOlFIHJLH JllVQGJHQFL Q] H\K �KHd
hFI� �^QHFI � J UIJl\QGJV HFFV NFI GIKJHQLU R�`e �KHhFI�] S]QLU J UIJl\QGJV bF�K]dJL^dGFLLKGHQFL]
O KHJl\FI JVJ e J� m [\Q] JllVQGJHQFL GJL bK S]K^ J] J IJlQ^ lIFHFHilQLU JL^ IK]KJIG\ HFFV m �SH R�`e
\J] JV]F bKKL S]K^ QL O JLi FH\KI QLHKILJV lIFc KGH] NFI QL]HJLGK NFI ^KkKVFlQLU J kFQGK lIF GK]]QLU Ñf[
lVSUQL � J \QU\d�SJVQHi HQO Kd]HIKHG\QLU JVUFIQH\O FI GFLHKLHdbJ]K^ JLJVi]Q] JllVQGJHQFL] m



éª×ùÖÚùÚ êÛ�� ÷Ø� ÝÝ

å�÷ÿ×ùØ î 2 è�ù � Zþ Z×÷õ êZþÖ÷õ X ØÙ ÜùööZÖþ æýa ùÜ×bæØZùÖ×ùÚ W ù×÷� ÙÚùõ
ML H\Q] G\JlHKI hK lIK]KLH H\K EQUQHJV fQULJV gIF GK]]QLU abc KGHdaIQKLHK^ eKHJOF^KV �FI Efgaae

NFI ]\FIH� m [\Q] O KHJOF^KV O Ji bK GFL]Q^KIK^ H\K O JQL GFLHIQbSHQFL FN H\ Q] H\K]Q] JL^ Q] bJ]QGJVVi J
IK]SVH FN Jb]HIJGHQLU H\K GFLGKlHSJV GFLGVS]QFL] NFSL^ QL ^KkKVFlQLU H\K R�`e NIJOKhFI� m

Efgaae GFObQLK] H\K J^kJLHJUK] FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO h QH\ ]i]HKO KLUQLKKIQLU
HKG\LQ�SK] JL^ lJIHQGSVJIVi h QH\ UIJl\QGJV eF^KV] FN RFOlSHJHQFL QL FI^KI HF F�KI J UKLKIQG O KHJOF^KV
H\JH GJL bK QL]HJLHQJHK^ HF OF^KV JLi �QL^ FN ]QULJV lIF GK]]QLU IKVJHK^ ]i]HKO m

[F ^F ]F H\K OKHJOF^KV lIK]KLH] J GVJ]]Q� GJHQFL FN ]QULJV lIF GK]]QLU Fbc KGH] QLHF HhF bJ]QG
GJHKUFIQK] _ Fbc KGH] H\JH lIFGK]] FI \ µ´º¯²±Ë Fbc KGH] JL^ Fbc KGH] H\JH \FV^ ^JHJ FI \ µ´º¯²±Ë _ ·³·
Fbc KGH] m gIF GK]]QLU Fbc KGH] IKlIK]KLH H\K Fbc KGHdFIQKLHK^ KLGJl]SVJHQFL FN J lIF GK]] FI JVUFIQH\O m [\Ki
QLGVS^K ]SllFIH NFI ]iLG\IFLFS] ^JHJ lIF GK]]QLU JL^ J]iLG\IFLFS] KkKLHd^IQkKL GFLHIFV lIF GK]]QLU J]
hKVV J] J GFL�USIJHQFL O KG\JLQ]O JL^ J K�lVQGQH VQNK GiGVK m EJHJ QLlSH JL^ FSHlSH HF gIF GK]]QLU Fbc KGH]
Q] ^FLK H\IFSU\ \ ´µ³ JL^ GFLHIFV ^JHJ Q] \JL^VK^ H\IFSU\ H\K `´±³µ´¬ O KG\JLQ]O m aL H\K FH\KI \JL^
gIF GK]]QLU EJHJ Fbc KGH] OS]H F�KI J \FOFUKLKFS] UKHHKI�]KHHKI QLHKINJGK JL^ ]SllFIH NFI O KHJ Fbc KGH
NJGQVQHQK] ]SG\ J] IK�KGHQFL JL^ JSHFOJHQG ]KIQJVQ JHQFL ]KIkQGK] m

[\K O KHJOF^KV JV]F lIK]KLH] O KG\JLQ]O ] NFI GFOlF]QLU ]HJHQGJVVi JL^ ^iLJO QGJVVi h QH\ bJ]QG
Efgaae Fbc KGH] m fHJHQG GFOlF]QHQFL] JIK GJVVK^ \ µ´º¯²±Ë `´®»´²³¯ JL^ ^iLJO QG GFOlF]QHQFL] JIK
GJVVK^ Ä ¯³Ê´µÍm

� QLJVVi H\K Efgaae OKHJOF^KV GJL JV]F b K GFL]Q^KIK^ J] JL Fbc KGHdFIQKLHK^ QOlVKO KLHJHQFL
FN J UIJl\QGJV eF^KV FN RFOlSHJHQFL � lJIHQGSVJIVi H\K `´±³¯U ³Á·Ê·µ¯ _ ·³·c ´Ê Ä ¯³Ê´µÍm

å�÷ÿ×ùØ ñ 2 è�ù æýa ùÜ×bæØZùÖ×ùÚ åÙÖ×ùÖ× èØ÷Öö� ZööZÙÖ W ù×÷� ÙÚùõ
�KIK hK lIK]KLH JL Fbc KGHdFIQKLHK^ O KHJOF^KV NFI GFLHKLH lIF GK]]QLU JL^ HIJL]O Q]]QFL GJVVK^

abc KGHdaIQKLHK^ RFLHKLH [IJL]O Q]]QFL e KHJOF^KV FI aaR[e NFI ]\FIH m [\Q] O KHJOF^KV O Ji bK ]KKL
bFH\ J] JL K�HKL]QFL JL^ J lJIHQGSVJIQ JHQFL FN H\K EQUQHJV fQULJV g IF GK]]QLU abc KGHdaIQKLHK^ eKHJOF^KV
lIK]KLHK^ QL H\K lIKkQFS] G\JlHKI JL^ lIK]KLH] J hJi FN OF^KVQLU ]QULJV lIF GK]]QLU JllVQGJHQFL] H\JH ^KJV
h QH\ JVV J]lKGH] FN GFLHKLHdbJ]K^ lIFGK]]QLU ]SG\ J] GFLHKLH JLJVi]Q] FI GFLHKLHdbJ]K^ HIJL]NFIO JHQFL] m

[\K O KHJOF^KV Q] bJ]K^ FL HhF GFLGKlHSJV NFSL^JHQFL] _ FL FLK \JL^ hK GJVV º´±³¯±³ HF JLi
]KO JLHQG QLNFIO JHQFL H\JH Q] O KJLQLUNSV NFI H\K HJIUKH S]KI d FL H\K FH\KI \JL^ � JL^ JllViQLU FLK FN H\K
Fbc KGHdFIQKLHK^ lJIJ^QUO OJ�QO J] � hK ]HJHK H\JH JVV ]KO JLHQG QLNFIOJHQFL GFLHJQLK^ QL J UQkKL ]QULJV
GJL bK OF^KVVK^ J] J GFVVKGHQFL FN IKVJHK^ Fbc KGH] m

�FVVFh QLU H\K HIJ^QHQFLJV f\JLLFLò�KJkKI OF^KV NFI QLNFIO JHQFL HIJL]O Q]]QFL FSI O KHJOF^KV
Q] ^QkQ^K^ QLHF H\IKK O JQL GFOlFLKLH] _ J ¯® ·±³²º ³µ·±® ²³³¯µ� J ºÆ ·±±¯¬� JL^ J ¯® ·±³²º µ¯º¯²Ì¯µm [\K
]KO JLHQG HIJL]O QHHKI Q] QL G\JIUK FN l KINFIO QLU J OSVHQVKkKV JLJVi]Q] FL H\K ]QULJV � Q^KLHQNi QLU Fbc KGH]
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JL^ �LJVVi bSQV^QLU J OSVHQVKkKV Fbc KGHdbJ]K^ GFLHKLH ^K]GIQlHQFL JL^ KLGF^QLU QH QL JL JllIFlIQJHK
NFIO JH ]SG\ J] je� m [\K G\JLLKV HIJL]lFIH] H\Q] O KHJ^JHJ ^K]GIQlHQFL JL^ JLi J^^K^ LFQ]K h QVV LFH
b K GFL]Q^KIK^ J] ]SG\ SLVK]] H\K FIQUQLJV O KJLQLU Q] O F^Q�K^ m � QLJVVi H\K ]KO JLHQG IKGKQkKI IKGKQkK]
H\K OSVHQVKkKV GFLHKLH ^K]GIQlHQFL � ^KGF^K] QH JL^ HIJL]VJHK] QH QLHF J ]iLH\K]Q KIdIKJ^JbVK NFIOJH m [\K
]iLH\K]Q KI QLGVS^K^ QL H\K IKGKQkKI H\KL ]iLH\K]Q K] H\K FSHlSH ]QULJV m

MH Q] QOlFIHJLH HF LFHK H\JH hK JIK LFH ]F OSG\ QLHKIK]HK^ QL H\K �^KVQHi FN H\K �LJV ]iLH\K]Q K^
]QULJV HF H\K FIQU QLJV bSH IJH\KI FL h\KH\KI H\K FIQU QLJV ïO KJLQLUð Q] lIK]KIkK^ JL^ Q] S]KNSV NFI H\K
�LJV S]KI m

[\K abc KGHdaIQKLHK^ RFLHKLH [IJL]O Q]]QFL e KHJOF^KV GJL bK ]KKL J] JL K�HKL]QFL FN H\K
GVJ]]QGJV f\JLLFLò�KJkKI OF^KV NFI QLNFIO JHQFL HIJL]O Q]]QFL m MH Q] kKIi OSG\ IKVJHK^ HF H\K fHISGd
HSIK^ `S^QF OKHJOF^KV JL^ GJL JV]F b K ]KKL J] J ]HKl bKiFL^ lJIJO KHIQG KLGF^QLU m �QLJVVi QN hK
J^^ J HIJL]NFIO JHQFL NSLGHQFL HF H\K G\JLLKV hK KL^dSl \JkQLU J UKLKIJV ]G\KOK NFI GFLHKLHdbJ]K^
HIJL]NFIO JHQFL] m

ML H\K G\JlHKI hK JV]F UQkK ]KkKIJV K�JOlVK] FN JllVQGJHQFL] H\JH IKlIK]KLH lJIHQGSVJI QL]HJLGK]
FN H\K O KHJOF^KV FI ]SblJIH] m �SH hK JV]F lIK]KLH FLK ]JOlVK JllVQGJHQFL H\JH QL]HJLHQJHK] H\K h\FVK
O KHJOF^KV QL FI^KI HF HIJL]O QH JL^ ]iLH\K]Q K J lIKkQFS]Vi JLJVi K^ JL^ K�HIJGHK^ OS]QGJV O KVF^im

å�÷ÿ×ùØ ó 2 �Ö æýa ùÜ×bæØZùÖ×ùÚ W ÛöZÜ W ÙÚùõ
�QLJVVi QL H\Q] G\JlHKI hK lIK]KLH JL Fbc KGHdFIQKLHK^ OS]QG OF^KV H\JH GJL bK QLHKIlIKHK^ J]

JL QL ]HJLGK FN H\K bJ]QG E QUQHJV fQULJV gIF GK]]QLU abc KGHdaIQKLHK^ e KHJOF^KV ^KJVQLU QL H\Q] GJ]K h QH\
\QU\KIdVKkKV ]iObFVQG OS]QGJV ^JHJ m

�FVVFh QLU JUJQL H\K Fbc KGHdFIQKLHK^ lJIJ^QUO hK OF^KV J OS]QG ]i]HKO J] J ]KH FN QLHKIIKVJHK^
Fbc KGH] m [\K]K Fbc KGH] h QVV QL UKLKIJV b KVFLU HF FLK FN H\K NFVVFh QLU Jb]HIJGH GVJ]]K] _ ML]HISO KLH �
ÐKLKIJHFI � �FHK FI fGFIK m

`L Ã±³µ°® ¯±³ Q] J UKLKIJHQLU gIF GK]]QLU Fbc KGH H\JH IKGKQkK] QLlSH GFLHIFV] JL^ UKLKIJHK]
JL FSHlSH ]FSL^ m `L ML]HISO KLH Q] J] J OJHHKI FN NJGH J VFUQGJV UIFSlQLU FN JSHFLFOFS] SLQH] LJO K^
Y¯±¯µ·³´µm ` ÐKLKIJHFI Q] H\K JHFO QG ]FSL^ lIF^SGQLU SLQH QL JL QL]HISOKLH JL^ GJL bK QL^KlKL^KLHVi
GFLHIFVVK^ NIFO H\K FH\KI UKLKIJHFI] �JVH\FSU\ QH FNHKL IKGKQkK] H\KQI QL�SKLGK� m ��JOlVK] JIK H\K ]Q�
]HIQLU] QL J US QHJI FI KJG\ FN H\K �Ki] QL J lQJLF m

` �FHK Q] H\K JGHSJV ]FSL^QLU Fbc KGH JHHJG\K^ HF KJG\ UKLKIJHFI m ` �FHK GJL bK HSILK^ FL
JL^ F� JL^ QH] lIFl KIHQK] ^Kl KL^ FL H\K QLHKILJV ]HJHK FN QH] J]]F GQJHK^ ÐKLKIJHFI JL^ ML]HISOKLH m

� QLJVVi H\K QLHKILJV ]HJHK FN H\K h\FVK Fbc KGHdFIQKLHK^ OS]QG ]i]HKO G\JLUK] QL IK]lFL]K HF
KkKLH] H\JH JIK ]KLH HF lJIHQGSVJI ML]HISO KLH] FI ÐKLKIJHFI] m ` HQO KdFI^KIK^ GFVVKGHQFL FN ]SG\ KkKLH]
Q] �LFhL J] J [ º´µ¯m
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[\K Jb]HIJGH OF^KV ^K]GIQb K^ Q] QOlVKO KLHK^ QL H\K e KHIQj VJLUSJUK FI QL QH] je�dbJ]K^
kKI]QFL e KHIQjde� m e KHIQjde� Q] J eS]QGd� VJLUSJUK H\JH H\KIKNFIK F�KI] J hJi FN ^K�LQLU bFH\
ML]HISO KLH] JL^ fGFIK] m MH Q] QOlVKO KLHK^ QL R�`e JL^ � JlJIH NIFO H\K GFLGKlH] lIKkQFS]Vi lIKd
]KLHK^ � QLGVS^K] ]SllFIH NFI ^K�LQLU HQObIK ]lJGK] � bIKJ�dlFQLHdNSLGHQFL] JL^ IKVJHQFL] b KHhKKL GFLHIFV
lJIJOKHKI] QL JL ML]HISO KLH m
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ML H\Q] G\JlHKI J OFIK lIFNFSL^ QL]QU\H h QVV b K UQkKL FL ]FO K GFLGKlH] SlFL h\QG\ H\Q] [\K]Q]
Q] bSQVH m fFOK FN H\K]K GFLGKlH] hKIK JVIKJ^i FSHVQLK^ QL H\K MLHIF^SGHQFL QL H\K NFIO FN J UVF]]JIim
[\K O JQL UFJV QL H\ Q] G\JlHKI Q] HF c S]HQNi H\K HQHVK FN H\ Q] ^Q]]KIHJHQFL JL^ ^Q]GS]] ]FO K QOlFIHJLH
HKIO QLFVFUQGJV Q]]SK] H\JH KL^ Sl bKGFO QLU \ilFH\K]Q] QL H\KO ]KVkK] m

!non p�( q,r (��sq% �(!�(# t�%�#�u+
eF]H FN H\Q] [\K]Q] Q] NFSL^K^ FL H\K \ilFH\K]Q] H\JH H\K Fbc KGHdFIQKLHK^ lJIJ^QUO Q] hKVV

]SQHK^ NFI ^K]GIQbQLU ]QULJV lIF GK]]QLU ]i]HKO ] m �K h QVV LFh bIQK�i QLHIF^SGK H\Q] lJIJ^QUO bi ^K�LQLU
QH] O JQL GFLGKlH] JL^ lIF GK^SIK] JL^ OKLHQFLQLU QH] J^kJLHJUK] m

vwxwxw yz{ )|-}
�\KL hK VFF� Sl H\K hFI^ ´¾3 ¯º³ QL J ^QGHQFLJIi hK O Ji �L^ ^K�LQHQFL] ]SG\ J] ïJ H\QLU

H\JH GJL bK ]KKL FI HFSG\K^ð d ï J lKI]FL FI H\QLU HF h\QG\ JGHQFL � H\FSU\H � KHG m Q] ^QIKGHK^ð d FI QL OFIK
l\QVF]Fl\QGJV HKIO ] ïJLiH\QLU H\JH GJL bK lKIGKQkK^ bi H\K O QL^ð m

ML fFNHhJIK �LUQLKKIQLU FI RFOlSHKI fGQKLGK � H\FSU\ � H\K HKIO \J] JG�SQIK^ J LKh FI OFIK
]lKGQJVQ K^ OKJLQLU m ` ]FNHhJIK Fbc KGH Q] ]HQVV JL KLHQHim [\K ^Q�KIKLGK Q] H\JH H\Q] Fbc KGH ï VQkK]ð QL H\K
GFOlSHKI FI ]FNHhJIK hFIV^ JL^ LFH QL H\K IKJV hFIV^ m �SH HF b K S]KNSV QL ]FO K hJi� H\K ]FNHhJIK Fbc KGH
OS]H \JkK J OFIK FI VK]] ^QIKGH OJllQLU HF J IKJV Fbc KGH QL H\K JllVQGJHQFL ^FO JQL m ` ]FNHhJIK Fbc KGH
O Ji IKlIK]KLH J l\i]QGJV Fbc KGH QL J lJIHQGS VJI ^FO JQL bSH QH O Ji JV]F IKlIK]KLH JL Jb]HIJGH GFLGKlH
FI Q^KJ m `GGFI^QLU HF H\K abc KGH e JLJUKO KLH ÐIFSl �aeÐ� FN H\K `Re JL Fbc KGH Q] ï JL KLHQHi H\JH



Ýó �FSL^JHQFLJV M]]SK]

\J] SLQ�SK Q^KLHQHi� J ]KH FN Fl KIJHQFL] H\JH GJL bK JllVQK^ HF QH � JL^ ]HJHK H\JH ]HFIK] H\K K�KGH FN H\K
Fl KIJHQFL]ð �aeÐ � nooÞ� m

[\KIKNFIK � JL ´¾3 ¯º³ Q] O J^K Sl FN H\IKK bJ]QG GFOlFLKLH] _ JL ²¶¯±³²³É� J ³·³¯� JL^ J ¾¯Æ ·Ì²´µ
��FFG\ � áääpb� m [\K Q^KLHQHi Q] H\K lIFl KIHi H\JH KLJbVK] ^Q]HQLUSQ]\QLU HhF Fbc KGH] h QH\ JL Q^KLHQGJV
]HJHK JL^ bK\JkQFI m [\K Q^KLHQHi Q] SLQ�SK JL^ O Ji LFH b K ]\JIK^ bKHhKKL ^Q�KIKLH Fbc KGH] � KkKL JH
^Q�KIKLH HQO K JL^ ^FK] LFH G\JLUK ^SIQLU H\K Fbc KGH VQNKHQO K m [\K Fbc KGH ]HJHK IKlIK]KLH] H\K ^Q�KIKLH
lF]]QbVK QLHKILJV GFL^QHQFL] H\JH H\K Fbc KGH O Ji K�lKIQKLGK ^SIQLU QH] VQNKHQO K m � QLJVVi H\K Fbc KGH
b K\JkQFI Q] H\K hJi J lJIHQGSVJI Fbc KGH h QVV IK]lFL^ HF IKGKQkK^ O K]]JUK] m

` º¬· Q] JL Jb]HIJGH UIFSl FN Fbc KGH] H\JH bK\JkK H\K ]JO K hJim �kKIi K� Q]HQLU Fbc KGH Q] H\K
QL]HJLGK FN J GVJ]] m �FH KkKIi GVJ]] H\FSU\ O Ji \JkK QL]HJLGK] m ` GVJ]] H\JH GJLLFH bK QL ]HJLHQJHK^ Q]
GJVVK^ JL ·¾³µ·º³ º¬·m ` GVJ]] Q] bJ]QGJVVi OJ^K Sl FN J SLQ�SK LJO K � J LSObKI FN ·³³µ²¾°³¯ JL^ J
]KH FN ´» ¯µ·³²´± �H\K QOlVKO KLHJHQFL FN h\QG\ Q] GJVVK^ ® ¯³Æ ´¶ � m [\K JHHIQbSHK kJVSK] FN J GFLGIKHK
Fbc KGH QL J UQkKL OFOKLH ^K�LK H\ Q] Fbc KGH ]HJHK m [\S] JHHIQbSHK] QL J GVJ]] ^K�LK H\K lF]]QbVK ]HJHK]
QL h\QG\ JL QL]HJLGK FN H\JH GVJ]] O Ji bK m aL H\K FH\KI \JL^ � H\K b K\JkQFI FN JL Fbc KGH ^Kl KL^] FL
H\K GVJ]] Fl KIJHQFL] lVS] H\K lJIHQGSVJI ]HJHK FN H\K Fbc KGH J] FlKIJHQFL] O Ji IK]lFL^ ^Q�KIKLHVi HF
QLlSH O K]]JUK] ^Kl KL^QLU FL H\K GSIIKLH ]HJHK m `L^ JUJQL JGGFI^QLU HF H\K aeÐ � J GVJ]] Q] ï J GVJ]]Q�KI
H\JH ^K]GIQbK] J ]KH FN Fbc KGH] H\JH ]\JIK H\K ]JO K ]l KGQ� GJHQFL] FN NKJHSIK] � GFL]HIJQLH] � JL^ ]KO JLHQG]
�aeÐ � nooÞ� m

`L Fbc KGH FIQKLHK^ ]i]HKO OJi bK kQKhK^ K�GVS]QkKVi J] J ]KH FN Fbc KGH] H\JH JIK IKVJHK^ JL^
K�G\JLUK O K]]JUK] � JVV GFVVJbFIJHQLU HF JGGFOlVQ]\ J GFOOFL UFJV H\JH Q] IKVJHK^ HF H\K NSLGHQFLJV
IK�SQIKOKLH] FN H\K ]i]HKO �hK h QVV H\FIFSU\Vi ^K�LK h\JH J É³¯® Q] QL ]KGHQFL ámn má� m `L aa
OK]]JUK Q] O J^K FN J µ¯º¯²Ì¯µ� J ¯¬¯º³´µ JL^ JL FlHQFLJV ¬²³ Ḉ ·µË°® ¯±³m [\K IKGKQkKI Q] H\K Fbc KGH
H\JH h QVV IKGKQkK H\K O K]]JUK m [\K ]KVKGHFI QLNFIO ] H\K IKGKQk QLU Fbc KGH FN h\QG\ FN JVV H\K lF]]QbVK
O K]]JUK] QH GJL QLHKIlIKH Q] bKQLU ]KLH m `L^ �LJVVi H\K H\K FlHQFLJV VQ]H FN JIUSO KLH] \FV^] H\K kJVSK]
h QH\ h\QG\ H\K IKGKQkKI h QVV QLHKIlIKH H\K OK]]JUK m

[\K hJi H\JH Fbc KGH] JIK IKVJHK^ QL ISLdHQO K Q] ^K�LK^ bi H\K hJi H\K GVJ]]K] JIK J]]F GQJHK^
QL H\K VFUQGJV kQKh FN H\K ]i]HKO m [\KIK JIK bJ]QGJVVi NFSI �QL^] FN GVJ]] IKVJHQFL]\Ql ] _ J]]F GQJHQFL �
JUUIKUJHQFL �GFOlF]QHQFL � ^Kl KL^KLGi JL^ QL\KIQHJLGK m �JG\ IKVJHQFL]\ Ql Q] K]HJbVQ]\K^ bKHhKKL HhF
GVJ]]K] JL^ � JlJIH FN H\K ï�QL^ð FN IKVJHQFL]\ Ql � hK ]\FSV^ ^K]GIQb K QH] LJkQUJbQVQHi �h\KH\KI Fbc KGH] QL
bFH\ KL^] FN H\K IKVJHQFL JIK JbVK HF ]KK KJG\ FH\KI FI H\Q] LJkQUJHQFL Q] IK]HIQGHK^ QL FLVi FLK ^QIKGHQFL �
� JL^ GJI^QLJVQHi �\Fh OJLi QL]HJLGK] FN KJG\ GVJ]] GJL lJIHQGQlJHK QL H\K IKVJHQFL]\Ql � m aH\KI VK]]
QOlFIHJLH JHHIQbSHK] QL H\K IKVJHQFL]\Ql ]SG\ J] QH] LJO K � IFVK] FN H\K lJIHQGQlJLH] FI kQ]Qb QVQHi O Ji JV]F
b K QLGVS^K^ m
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`L J]]F GQJHQFL Q] H\K OF]H bJ]QG d JL^ hKJ�K]H d NFIO FN IKVJHQFL]\ Ql m MH bJ]QGJVVi IKlIK]KLH]
H\JH QL]HJLGK] FN FLK GVJ]] �LFh FN H\K h\FVK FI lJIH FN QL]HJLGK] FN H\K FH\KI GVJ]] m [\JH OKJL] H\JH
QL]HJLGK] FN FLK KL^ GJL JGGK]] FlKIJHQFL] FI JHHIQbSHK] QL H\K FH\KI KL^ m ` VV FH\KI IKVJHQFL] � K�GKlH NFI
QL\KIQHJLGK � GJL bK kQKhK^ J] lJIHQGSVJI GJ]K] FN JL J]]F GQJHQFL m

` ]HIFLUKI NFIO FN J]]F GQJHQFL Q] �LFhL J] ·ËË µ¯Ë ·³²´± Â `L JUUIKUJHQFL IKlIK]KLH] J IKVJHQFL]\ Ql
b KHhKKL ]FO K ïlJIH]ð JL^ J ïh\FVKð m ML JL JUUIKUJHQFL � QL]HJLGK] QL FLK KL^ FN H\K IKVJHQFL]\Ql ïGFLHJQLð
FI JIK ïO J^K Slð Fbc KGH] FN H\K FH\KI KL^ m ` lJIHQGS VJI GJ]K FN JUUIKUJHQFL Q] J GFOlF]QHQFL m ML J
GFOlF]QHQFL H\K VQNK FN H\K lJIH] Q] GFLLKGHK^ HF H\K VQNK FN QH] h\FVK m � \KL J lJIH Q] QL]HJLHQJHK^ � QH
OS]H b K JVIKJ^i GIKJHK^ J] bKVFLUQLU HF J h\FVK JL^ h\KL H\K h\FVK Q] ^K]HIFiK^ � QH] lJIH] JIK JV]F
^K]HIFiK^ m

g IFbJbVi H\K OF]H lFhKINS V HKG\LQ�SK J]]FGQJHK^ HF Fbc KGH FIQKLHK^ O KH\F^] Q] H\K QL\KIQHJLGK
IKVJHQFL]\Ql m MN J UQkKL GVJ]] ` ^KIQkK] NIFO GVJ]] � � GVJ]] ` Q] ]JQ^ HF bK J ]Sb GVJ]] FN � h\QVK � Q] ]JQ^
HF bK J ]SlKIGVJ]] FI J bJ]K GVJ]] NFI ` m ` ^KIQkK^ GVJ]] QL\KIQH] JVV H\K bK\JkQFI QOlVKOKLHK^ QL QH] bJ]K
GVJ]] bSH Q] JV]F JVVFhK^ HF J^^ FI FkKIIQ^K bK\JkQFI m ` ISVK FN H\SOb NFI Q^KLHQNiQLU QN J UQkKL GVJ]] GJL
bK OF^KVK^ J] J ]SbGVJ]] FN JLFH\KI FLK Q] H\K �Q] J IS VK �_ QN H\K ]KLHKLGK ï` Q] J �ð O J�K] ]KL]K � H\KL
lIFbJbVi ` Q] J ]Sb GVJ]] FN � �K mU m ï` ^FU Q] J O JOOJVð� m

vwxwx~ ��) yz{ )|- y*().-)� �&�
�\KL JLJVi QLU J lIFbVKO NIFO JL abc KGH aIQKLHK^ lFQLH FN kQKh � H\K �I]H H\QLU] H\JH JIK

S]SJVVi Q^KLHQ�K^ JIK ·º³´µ JL^ °¯ º·¯m `L JGHFI Q] JL K�HKILJV �NIFO H\K ]i]HKO lFQLH FN kQKh � KLHQHi
H\JH GFOOSLQGJHK] h QH\ H\K ]i]HKO H\IFSU\ J S]K GJ]K m ` S]K GJ]K Q] J UKLKIQG ]GKLJIQF H\JH QVVS]HIJHK]
H\K ^Q�KIKLH ]KIkQGK] H\JH H\K ]i]HKO ]\FSV^ lIFkQ^K m � ]K GJ]K] JIK S]KNS V QL J kKIi lIKVQO QLJIi JLJVi]Q]
]HJUK bSH JIK JV]F QLHKIK]HQLU HF ^F GSOKLH H\K ]i]HKO bK\JkQFI � FLGK H\K ^K]QUL l\J]K \J] �LQ]\K^ m

aLGK H\K bJ]QG b K\JkQFI FN H\K ]i]HKO \J] b KKL K�lF]K^ � hK JIK IKJ^i HF JGGFOlVQ]\ H\K OF]H
QOlFIHJLH JL^ O JibK ^Q� GSVH HJ]� QL JL abc KGH aIQKLHK^ lIFGK]] _ Q^KLHQNi GVJ]]K] m [\Q] Q^KLHQ�GJHQFL
O Ji bK lKINFIO K^ NFVVFh QLU FLK FN H\K NFVVFh QLU JllIFJG\K] _ �á� H\K JllVQGJHQFL ^FO JQL Q] JLJVi K^
JL^ GVJ]]K] JIK Q^KLHQ�K^ J] ï QOlFIHJLHð KLHQHQK] H\JH bKVFLU HF H\K ]i]HKO �J] FllF]K^ HF JGHFI]� d �n�
QL]HKJ^ FN Q^KLHQNiQLU GVJ]]K] � hK GFLGKLHIJHK FL Q^KLHQNi QLU Fbc KGH] JL^ H\K hJi H\Ki GFOOSLQGJHK �
GVJ]]K] JIK VJHKI K�HIJGHK^ NIFO UIFSlQLU Fbc KGH] H\JH \JkK JL Q^KLHQGJV b K\JkQFI mM hFSV^ IKGFOOKL^ J
O Q�K^ JllIFJG\ m � QI]H Q^KLHQNi OF]H QOlFIHJLH KLHQHQK] QL H\K ]i]HKO JL^ IKVJHQFL] QL bKHhKKL H\KO m
[\Q] ]HKl ^FK] LFH LKK^ HF UKH QLHF OSG\ ^KHJQV ]F JHHIQbSHK] JL^ FlKIJHQFL] ^F LFH LKK^ HF b K GFOlVKHKVi
Q^KLHQ�K^ m [\KL � ]GKLJIQF] ]\FSV^ bK QVVS ]HIJHK^ � JLJVi QLU Fbc KGH] JL^ OK]]JUK] QL bKHhKKL H\KO m [\Q]
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]HKl h QVV ]SIKVi bIQLU HF VQU\H LKh GVJ]]K] H\JH \J^ LFH b KKL lIKkQFS]Vi Q^KLHQ�K^ m RVJ]] Fl KIJHQFL] h QVV
JV]F b K FbHJQLK^ bi JLJVi QLU O K]]JUK] b KHhKKL Fbc KGH] m fF � JNHKIhJI^] hK GJL QHKIJHK FL H\K �I]H ]HKl
�GVJ]] Q^KLHQ� GJHQFL � JL^ IKl KJH H\K QHKIJHQFL J] O JLi HQO K] J] LKK^K^ m

� \KL Q^KLHQNi QLU GVJ]]K] hK JIK lJIHQHQFLQLU bFH\ H\K lIFbVKO ^FO JQL JL^ H\K IK]SVHQLU ]i]HKO m
`L Jb]HIJGH JL^ lIFbJbVi GFOlVK� lIFbVKO Q] OKH\F^FVFUQGJVVi GFLkKIHK^ QLHF J LSObKI FN GVJ]]K] m � JG\
GVJ]] ]\FSV^ \JkK J ]HIFLU QLHKILJV GF\K]QFL JL^ VFh GFSlVQLU ]\FSV^ K� Q]H b KHhKKL H\K ^Q�KIKLH GVJ]]K]
�]KK ��JIO JL � noon�� m �FVVFh QLU H\Q] lIF GK]] J LKh OF^KV FN H\K ïGFOlVK�ð ]i]HKO Q] FbHJQLK^ bi
lJIHQHQFLQLU H\K lIFbVKO QLHF ]O JVVKI lIFbVKO ] H\JH GJL bK HIKJHK^ OFIK KJ]QVim

` hKVV ^K�LK^ Fbc KGH FIQKLHK^ OF^KV FN J ]i]HKO \J] J OFIK FI VK]] ^QIKGH O JllQLU QLHF H\K
�LJV lIFUIJO GF^K S]QLU JL aa lIFUIJOO QLU VJLUSJUK m eF]H RFOlSHKI `]]Q]HK^ fFNHhJIK �LUQLKKIQLU
�R`f� � HFFV] JIK H\S] GJlJbVK FN UKLKIJHQLU GF^K NIFO J hKVVdNFIO K^ GVJ]] ^QJUIJO lVS] ]FO K QLNFIOJd
HQFL JbFSH H\K ^iLJO QG b K\JkQFI FN Fbc KGH] �Q mK m ]FO K ]K�SKLGK � GFVVJbFIJHQFL � ]HJHK FI JGHQk QHi �e�
^QJUIJO ]� m[\K 4±²¿ ¯¶ 5 ´¶¯¬²±Ë 6·±Ë°·Ë ¯ ��e�� Q] H\K ]HJL^JI^ S]K^ NFI ^KlQGHQLU JVV H\K ^Q�KIKLH
]HKl] QL H\K aa VQNKGiGVK m �e� Q] J VJLUSJUK � LFH c S]H J LFHJHQFL m ` ] ]SG\ � QH QLGVS^K] kF GJbSVJIi
�Q mK m ^K�LQHQFL FN bJ]QG GFLGKlH]� � LFHJHQFL �H\K UIJl\QGJV hJi HF IKlIK]KLH OF^KV KVKO KLH]� � JL^ ISVK]
�USQ^KVQLK] FL \Fh HF S]K LFHJHQFL � m

[\K abc KGHdaIQKLHK^ lJIJ^QUO JL^ IKVJHK^ lIF GK]]K] ^K�LK J ^Q�KIKLH hJi FN ^FQLU H\QLU] m
[\Q] \J] VK^ HF H\K Sl GFO QLU FN ^Q�KIKLH O KH\F^FVFUQK] H\JH � JVH\FSU\ LFH ]HIQGHVi IK]HIQGHK^ HF � JIK
K]l KGQJVVi �H NFI H\K Fbc KGHdFIQKLHK^ lJIJ^QUO JL^ IKlIK]KLH J ]HKl NFIhJI^ NIFO H\K HIJ^QHQFLJV hJHKINJVV
O F^KV m aLK FN H\K OF]H QOlFIHJLH Fbc KGHdFIQKLHK^ O KH\F^FVFUi Q] H\K ©JHQFLJV �LQ�K^ gIF GK]] �©�g �
�� ISG\HKL � nooo� ^KkKVFl K^ bi H\K ]JOK O JQL JSH\FI] H\JL �e� J] J GFObQLJHQFL FN ^Q�KIKLH JVIKJ^i
K� Q]HQLU O KH\F^FVFUQK] ]SG\ J] �FFG\ FI abc KGHFIim

�SH lIFbJbVi H\K OF]H QOlFIHJLH OKH\F^FVFUQGJV G\JLUK ^SK HF Fbc KGHdFIQKLHJHQFL Q] H\K FLK
QLHIF^SGK^ bi `UQVK e KH\F^FVFUQK] �RFG�bSIL � noon� QL UKLKIJV JL^ KjHIKO K gIFUIJOO QLU ��KG� � áäää�
QL lJIHQGSVJI m [\K]K O KH\F^FVFUQK] ^KNKL^ J VQU\HhKQU\H ^KkKVFlQLU VQNKGiGVK QL h\QG\ \SO JL kJVSK] ]SG\
J] GFOOSLQGJHQFL FI GFSIJUK JIK NJkFIK^ JL^ NFIO JV ^F GSO KLHJHQFL Q] JkFQ^K^ m `UQVK O KH\F^FVFUQK]
IKlIK]KLH J ]HKl NSIH\KI NIFO MLGIKO KLHJV O KH\F^FVFUQK] � H\K lVJLLQLU Q] l KINFIOK^ QL ]O JVV QHKIJHQFL
l\J]K] JL^ GFLHQLSFS]Vi IKkQ]K^ m [\KIKNFIK H\K VQLK bKHhKKL JLJVi]Q] JL^ ^K]QUL l\J]K] Q] GFOlVKHKVi
bVSIIK^ m KjHIKOK gIFUIJOO QLU QL lJIHQGSVJI lSH] J \ QU\ KOl\J]Q] FL H\K GF^K JL^ lIFOFHK] H\K S]K
FN lIJGHQGK] ]SG\ J] [K]Hd^IQkKL EKkKVFlO KLH FI gJQI gIFUIJOO QLU m
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vwxwx� yz{ )|- y*().-&-(�. z )��.� -�) z&}(|}
`NHKI \JkQLU SL^KI]HFF^ H\K bJ]QG] H\JH ^K�LK H\K abc KGHdaIQKLHK^ lJIJ^QUO hK h QVV LFh VFF�

OFIK QL ^KlH\ QLHF HhF FN QH] O F]H QOlFIHJLH lIFl KIHQK] _ QL\KIQHJLGK \QKIJIG\ QK] JL^ lFViOFIl\Q]O m

�Ý 2Ý 2í 2Ý ÕÖ�ùØZ×÷ÖÜù � ZùØ÷ØÜ� Zùö
` ] JVIKJ^i O KLHQFLK^ QL lIKkQFS] ]KGHQFL] � QL\KIQHJLGK Q] FLK FN H\K bJ]QG lIFlKIHQK] FN Fbc KGHd

FIQKLHK^ VJLUSJUK] JL^ Q] QL lJIH IK]lFL]QbVK NFI H\K ]HIKLUH\ FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m �K h QVV
LFh UQkK ]FO K OFIK ^KHJQV] FN QH] ]QULQ�GJLGK JL^ lIFlKIHQK] � O F]H FN h\QG\ JIK LKGK]]JIi HF SL^KI]HJL^
lJIHQGSVJI GFLGKlH] H\JH h QVV b K lIK]KLHK^ QL LK�H G\JlHKI] m

ML\KIQHJLGK QOlVQK] bFH\ ¯U ³¯±²´± JL^ º´±³µ·º³²´±m �KGJS]K J ^KIQkK^ GVJ]] b K\JkQFI Q] � ]HIQGHVi
]lKJ�QLU � bIFJ^KI H\JL H\JH FN QH] lJIKLH] hK GJL ]Ji H\JH H\K G\QV^ GVJ]] Q] JL K�HKL]QFL FN QH] lJIKLH
GVJ]]K] m `L^ bKGJS]K H\K ^KIQkK^ GVJ]] GJL ´Ì¯µµ²¶¯ ]FO K FN QH] bJ]K GVJ]] bK\JkQFI � QH Q] JV]F J GFLHIJGHQFL m

[\K OJQL IKJ]FL] NFI S]QLU QL\KIQHJLGK Q] H\JH QH lIFkQ^K] bFH\ GF^K JL^ GFLGKlH IKS]K m RF^K
IKS]K b KGJS]K H\K FlKIJHQFL] QOlVKOKLHK^ QL H\K bJ]K GVJ]] JIK JkJQVJbVK QL QH] ^KIQkK^ GVJ]]K] h QH\FSH
LKK^QLU HF J^^ JLi K�HIJ GF^K m �SH OF]H QOlFIHJLHVi� GFLGKlH IKS]K b KGJS]K KkKL QN O KH\F^] QL
H\K bJ]K GVJ]] JIK FkKIIQ^^KL JL^ ]lKGQJVQ K^ � H\K GFLGKlH H\JH H\Ki IKlIK]KLH Q] IKS]K^ JL^ J bKHHKI
Jb]HIJGHQFL O JLJUKOKLH Q] lF]]QbVK m aH\KI bKLK�H] FN S ]QLU QL\KIQHJLGK JIK H\JH QH KL\JLGK] IFbS]HLK]] �
QH UQkK] GFL]Q]HKLGi HF H\K QLHKINJGK � QH GFSlVK] hKVV h QH\ IJlQ^ lIFHFHilQLU HKG\LQ�SK] � JL^ QH lIFOFHK]
QLNFIO JHQFL \Q^QLU JL^ KLGJl]SVJHQFL m

�SH QL\KIQHJLGK O Ji JV]F QOlVi ]FO K ^Q]J^kJLHJUK] m `OFLU H\K OF]H GFOOFLVi VQ]HK^ hK
�L^ H\JH QH O Ji GFOlIFO Q]K K�KGSHQFL ]l KK^ JL^ K� GQKLGi �bSH ]KK LK�H ]KGHQFL NFI J OFIK ^KHJQVK^
^Q]GS]]QFL FL H\Q] Q]]SK� � QH QLHIF^SGK] JL Jb]HIJGHQFL K�FIH FkKI\KJ^ QL H\K ^K]QUL l\J]K � QH GFOlIFO Q]K]
H\K ]i]HKO �K� Qb QVQHi FLGK H\K \ QKIJIG\i Q] K]HJbVQ]\K^ � QH HKL^] HF ^KdVF GJVQ K GF^K �IK]lFL]QbQVQHi O Ji
bK ^Q]HIQbSHK^ QL ]SG\ J hJi H\JH QH O Ji bK ^Q� GSVH HF Q^KLHQNi h\F ^FK] h\JH JL^ h\KIK� � JL^ QH
O Ji KkKL QLHIF^SGK ]FO K GF^K GFOlVK� QHim �KkKIH\KVK]] � JVV H\K]K QLGFLkKLQKLH] GJL bK O QLQO Q K^ HF
LFLdLFHQGKJbVK VKkKV] bi J JL FIUJL Q K^ JL^ ^Q]GQlVQLK^ S]K FN QL\KIQHJLGK JL^ H\K S]K FN ]SllFIHQLU
HKG\LFVFUQK] ]SG\ J] ^K]QUL lJHHKIL] �ÐJOOJ KH JV m� áääâ� � SLQH HK]HQLU � JL^ R`f� HFFV] m

`L ·¾³µ·º³ GVJ]] Q] ^K�LK^ J] J GVJ]] H\JH GJLLFH bK QL]HJLHQJHK^ JL^ Q] H\KIKNFIK FLVi S]K^
QL H\K GFLHK�H FN JL QL\KIQHJLGK \QKIJIG\im `L Jb]HIJGH GVJ]] GJLLFH b K QL]HJLHQJHK^ bKGJS]K QH \J] LFLd
^K�LK^ bK\JkQFI �Jb]HIJGH FI lSIK kQIHSJV O KH\F^]� H\JH OS]H b K ^K�LK^ QL JLi LFLdJb]HIJGH ^KIQkK^
GVJ]] m `L ²±³¯µÇ ·º¯ GVJ]] Q] FLK H\JH \J] LF ^K�LK^ bK\JkQFI m [\KIKNFIK JVV QH] O KH\F^] JIK Jb]HIJGH JL^
QH GJL bK GFL]Q^KIK^ J] JL K�HIKOK GJ]K FN H\K Jb]HIJGH GVJ]] m abkQFS]Vi JL QLHKINJGK GVJ]] GJLLFH b K
QL]HJLHQJHK^ KQH\KI JL^ Q] FLVi S]K^ J] J hJi FN ]l KGQNi QLU JL QLHKINJGK HF h\QG\ JVV ^KIQkK^ GVJ]]K] ]\FSV^
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GFLNFIO m MH Q] QL^KK^ J GVKJI K�JOlVK FN º´±º¯» ³ µ¯°¯ J] FllF]K^ HF º´¶¯ µ¯°¯ QL H\K Fbc KGHdFIQKLHK^
lJIJ^QUO m

MN hK VFF� JH H\K FIQU QL JL^ lIFlKIHQK] NFI H\K QL\KIQHJLGK IKVJHQFL]\Ql] � hK O Ji GVJ]]QNi H\KO
QLHF ^Q�KIKLH GJHKUFIQK] _

•
[» ¯º²·¬²�·³²´± _ H\K ^KIQkK^ GVJ]] Q] J ]l KGQJV GJ]K FN QH] bJ]K GVJ]] � QH ]lKGQJVQ K] QH] bK\JkQFI JL^ QH
Q] J ]SbHilK m

•
Y¯±¯µ·¬²�·³²´± _ H\K bJ]K GVJ]] Q] FbHJQLK^ J] IK]SVH FN �L^QLU GFOOFL bK\JkQFI QL ^Q�KIKLH GVJ]]K]
H\JH b KGFO K QH] G\QV^IKL d H\K]K ^KIQkK^ GVJ]]K] FkKIIQ^K ]FO K FN H\K O KH\F^] QL H\K bJ]K GVJ]] m

•
[» ¯º²¿ º·³²´± _ H\K bJ]K GVJ]] ^K�LK] ]FO K bK\JkQFI H\JH QH Q] FLVi QOlVKO KLHK^ QL H\K ^KIQkK^ GVJ]] m

• �U ³¯±²´± _ H\K ^KIQkK^ GVJ]] J^^] ]FO K bK\JkQFI bSH ^FK] LFH G\JLUK H\K QL\KIQHK^ bK\JkQFI m

•
`´® ¾²±·³²´± _ H\K ^KIQkK^ GVJ]] QL\KIQH] ]FO K bK\JkQFI NIFO OFIK H\JL FLK bJ]K GVJ]] �OSVHQlVK
QL\KIQHJLGK� m

•
`´±³µ°º³²´± _ H\K ^KIQkK^ GVJ]] S]K] H\K b K\JkQFI QOlVKO KLHK^ QL H\K bJ]K GVJ]] bSH QH Q] LFH J
]SbHilK m

•
6 ²® ²³·³²´± _ H\K ^KIQkK^ GVJ]] IK]HIQGH] H\K S]K FN ]FO K FN H\K bK\JkQFI QOlVKO KLHK^ QL H\K bJ]K
GVJ]] m

• �·µ²·±º¯ _ H\K ^KIQkK^ JL^ bJ]K GVJ]] JIK kJIQJLH] FLK FN H\K FH\KI JL^ H\K IKVJHQFL GVJ]]�]Sb GVJ]]
Q] JIbQHIJIim

aSH FN JVV H\K]K �QL^] FN QL\KIQHJLGK H\K �I]H HhF JIK bi NJI H\K OFIK GFOOFL JL^ OF]H FN H\K FH\KI] GJL
bK ]KK J] J ]lKGQJV GJ]K FN FLK FN H\KO m [\K VJ]H H\IKK JIK LFH IKGFOOKL^K^ m aL H\K FH\KI \JL^ � h\QVK
H\K FIQU QL JL^ QLHKLH Q] ^Q�KIKLH QL JVV FN H\K ^Q�KIKLH QL\KIQHJLGK �QL^] � H\K IK]S VH FN JllViQLU H\KO
OJi bK QL^Q]HQLUSQ]\JbVK m gJIHQGS VJIVi� bi VFF�QLU JH JL QL\KIQHJLGK \QKIJIG\i QH Q] S]SJVVi QOlF]]QbVK
HF ^KGQ^K h\KH\KI QH \J] bKKL H\K IK]SVH FN J UKLKIJVQ JHQFL FI ]l KGQJVQ JHQFL lIF GK]] m ML J UKLKIJVQ JHQFL
lIF GK]] H\K ^KIQkK^ GVJ]]K] K� Q]H b KNFIK JL^ H\K bJ]K GVJ]] Q] FbHJQLK^ bi IKJVQ QLU H\K GFOOFLJVQH QK] QL
H\KO m ML H\K ]lKGQJVQ JHQFL lIF GK]] H\K bJ]K GVJ]] Q] ïbIF�KL ^FhLð QLHF ^Q�KIKLH ^KIQkK^ GVJ]]K] m

ML\KIQHJLGK \QKIJIG\ QK] JVVFh HF OJLJUK J ]i]HKO GFOlVK� QHim �K hJLH JVV bIJLG\K] QL JL
QL\KIQHJLGK \QKIJIG\i HF bK ¶²3 ´²±³ JL^ ¾·¬·±º¯¶m E Q]c F QLH O KJL] H\JH JLi UQkKL Fbc KGH O Ji LFH b K JL
QL]HJLGK FN HhF FN H\K ]Sb GVJ]]K] NFSL^ JH H\K ]JOK VKkKV FN H\K \QKIJIG\i 1 m �i bJVJLGK^ hK OKJL H\JH
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HhF ]SbGVJ]]K] ]\FSV^ IKlIK]KLH GFOlJIJbVK ]Q K^ ]KH] FN Fbc KGH] � \JkQLU J kKIi UKLKIJV GVJ]] JL^ J kKIi
lJIHQGSVJI FLK JH H\K ]JO K VKkKV FN H\K \QKIJIG\i Q] LFH J UFF^ Q^KJ m

ML\KIQHJLGK GJL JV]F b K GVJ]]Q�K^ QLHF ³·³²º FI ¶É±·® ²ºm ML J ]HJHQG ]l KGQJVQ JHQFL JL Fbc KGH
b KVFLUQLU HF J lJIHQGSVJI VKkKV FN H\K \ QKIJIG\i Q] LFH QLHKL^K^ HF G\JLUK QL ISLdHQO K NIFO FLK ]Sb GVJ]]
HF JLFH\KI m ML J ^iLJO QG ]lKGQJVQ JHQFL H\K b KVFLUQLU FN H\K Fbc KGH HF J lJIHQGSVJI ]Sb GVJ]] ^Kl KL^]
FL QH] ]HJHK JL^ H\KIKNFIK GJL G\JLUK FL ISLdHQO K m EiLJO QG QL\KIQHJLGK � JVH\FSU\ H\KFIKHQGJVVi GFIIKGH �
QLHIF^SGK] O JLi lIJGHQGJV lIFbVKO ] JL^ Q] FNHKL ]Sb]HQHSHK^ � NFVVFh QLU H\K ¶¯¬¯Ë ·³²´± lIQLGQlVK � bi JL
J]]FGQJHQFL JL^ J ]HJHQG QL\KIQHJLGK m

EKVKUJHQFL GJL bK S]K^ QL FH\KI ]QHSJHQFL] QL FI^KI HF IK^SGK GFSlVQLU m [\Q] O KG\JLQ]O QLHIFd
^SGK] JLFH\KI QL^QIKGHQFL JL^ H\KIKNFIK H\K GVQKLH LKK^] LFH HF �LFh H\K lIFkQ^KI JL^ H\ Q] lIFkQ^KI GJL
G\JLUK ^iLJO QGJVVim EKVKUJHQFL JV]F JVVFh ] OSVHQlVK QL\KIQHJLGK HF bK QOlVKO KLHK^ QL ]QLUVK QL\KIQHJLGK
lIFUIJOO QLU VJLUSJUK] m

�Ý 2Ý 2í 2ì XÙõ�� ÙØÿ� Zö�
\ ´¬É® ´µ» Æ ²® IKNKI] HF H\K JbQVQHi FN K�KGSHQLU ^Q�KIKLH Fl KIJHQFL] QL IK]lFL]K HF H\K ]JO K

OK]]JUK m gFViOFIl\Q]O GJL JV]F b K ]HJHQG FI ^iLJO QG m ML ^iLJO QG lFViOFIl\Q]O H\K IK]lFL]K HF H\K
O K]]JUK Q] ^KGQ^K^ FL ISLdHQO K h\QVK QL ]HJHQG lFViOFIl\Q]O QH Q] ^KGQ^K^ FSH FN ISLdHQO K �Q mK m FL
GFOlQVKdHQO K� m [\K OKG\JLQ]O S]K^ HF VQL� H\K O K]]JUK h QH\ H\K OKH\F^ QL ^iLJO QG lFViOFIl\Q]O Q]
�LFhL J] VJHK FI ^iLJO QG bQL^QLU h\QVK QN H\K VQL�QLU Q] ^FLK FL GFOlQVK HQO K QH Q] �LFhL J] KJIVi FI
]HJHQG bQL^QLU m

gFViOFIl\Q]O Q] QOlVKO KLHK^ S]QLU NFSI ^Q�KIKLH O KG\JLQ]O ] _

•
ZÌ¯µ¬´·¶²±Ë _ JL FlKIJHQFL LJOK IKNKI] HF HhF ^Q�KIKLH O KH\F^ QOlVKO KLHJHQFL] H\JH ^Q�KI] KQH\KI
QL QH] ]GFl K FI ]QULJHSIK m MH S]K] KJIVi bQL^QLU m

•
Y¯±¯µ²º _ JV]F GJVVK^ ³¯®» ¬·³¯� H\Ki ^K�LK J hJi HF ^KGVJIK UKLKIQG GVJ]]K] lJIJO KHKIQ QLU ]FO K
FN QH] Hil K] m MH S]K] KJIVi bQL^QLU m

•
ZÌ¯µµ²¶²±Ë _ J ^KIQkK^ GVJ]] IKd^K�LK] J O KH\F^ QL\KIQHK^ NIFO H\K bJ]K GVJ]] m MH O Ji S]K VJHK
bQL^QLU m

•
\ ´¬É® ´µ» Æ ²º Ì·µ²·¾¬¯ _ JV]F GJVVK^ J]]QULO KLH lFViOFIl\Q]O � QH IKNKI] HF J kJIQJbVK H\JH GJL \JkK
^Q�KIKLH HilK] ^SIQLU K�KGSHQFL m �i lKINFIO QLU JL °» º·³ hK GFLkKIH J kJIQJb VK IKNKIIQLU HF JL
Fbc KGH FN J ^KIQkK^ GVJ]] HF FLK IKNKIIQLU HF QH] bJ]K GVJ]] m MH Q] H\K OF]H GFOOFL ]QHSJHQFL NFI
S]QLU J lFViOFIl\QG kJIQJbVK J] hK GJL KL]SIK H\JH J ^KIQkK^ Fbc KGH GJL JVhJi] bK HIKJHK^ J] FLK
FN QH] bJ]K GVJ]] m aL H\K FH\KI \JL^ QN hK GFLkKIH JL Fbc KGH FN bJ]K GVJ]] HF FLK FN QH] ^KIQkK^
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GVJ]] hK JIK lKINFIO QLU J ¶´Ê±º·³m ML H\ Q] GJ]K hK GJLLFH KL]SIK H\K GFIIKGHLK]] FN H\K FlKIJHQFL
SLVK]] H\K kJIQJbVK \J^ bKKL lIKkQFS]Vi SlGJ]HK^ m ` ]]QULO KLH lFViOFIl\Q]O Q] �LFhL J] » °µ¯
» ´¬É® ´µ» Æ ²® QN H\K kJIQJbVK Q] S]K^ J] J lJIJO KHKI FN JL FlKIJHQFL m MH S]K] VJHK bQL^QLU m
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�l SLHQV H\Q] lFQLH bJ]QG GFLGKlH] JL^ J lF]]QbVK OKH\F^FVFUi \JkK bKKL ^K�LK^ bSH QH Q] ]HQVV

LFH GVKJI h\i J ]i]HKO ^K]QULKI hFSV^ hJLH HF bFH\KI S]QLU H\K abc KGH aIQKLHK^ JllIFJG\ QL]HKJ^ FN
IKViQLU FL FH\KI lJIJ^QUO ] VQ�K NFIO JV � ]HISGHSIK^ � VFUQGJV FI NSLGHQFLJV lIFUIJOO QLU m MH Q] ]l KGQJVVi
QOlFIHJLH HF JL]hKI H\ Q] �SK]HQFL QL H\K GFLHK�H FN H\ Q] H\K]Q] h\KIK JL abc KGH aIQKLHK^ OF^KV Q] b KQLU
lIFlF]K^ J] J UKLKIJV NIJO KhFI� m

` VFH \J] b KKL hIQHHKL JbFSH H\K b KLK�H] FN abc KGH aIQKLHJHQFL JL^ H\K IKJ]FL] h\i LFhJ^Ji]
\J] bKGFOK ]F lFlSVJI m [\Q] Q] J bIQKN VQ]H H\JH HIQK] HF QVVS ]HIJHK H\K OJQL J^kJLHJUK] S]SJVVi JHHIQbSHK^
HF aa m

abc KGH] O Jl OFIK ^QIKGHVi HF IKJV hFIV^ GFLGKlH] m ` ] QH h QVV b K VJHKI ^Q]GS]]K^ � JVH\FSU\
H\K hFIV^ Q] LFH O J^K FN Fbc KGH] � H\K Fbc KGHdFIQKLHK^ lJIJ^QUO Q] H\K OF]H ]SQHJbVK hJi HF SL^KI]HJL^
]i]HKO ] H\JH IK]Q^K QL QH m abc KGH] JIK ]SQHK^ HF OF^KV GFLGKlH] IKVJHK^ HF h\JHKkKI ^FO JQL SL^KI JLJVi]Q]
JL^ H\K]K Fbc KGH] JIK GVF]KI HF H\K JGHSJV ]FNHhJIK ]FVSHQFL m [\KIKNFIK � Fbc KGHd FIQKLHJHQFL bIQ^UK] H\K
UJl bKHhKKL H\K lIFbVKO ]lJGK JL^ H\K ]FVSHQFL m MH JV]F bIQLU] GFOOFL HKIO QLFVFUi bKHhKKL ^KkKVFl KI]
JL^ ^FO JQL ]HJ�K\FV^KI] m

abc KGH] KL\JLGK ¯±º·» °¬·³²´± m �kKIi GVJ]] KLGJl]S VJHK] J GFLGKlH m �i ^K�LQLU J GVJ]] hK
]KlJIJHK bKHhKKL ]HJHK JL^ bK\JkQFI _ JHHIQbSHK] JL^ H\KQI kJVSK] IKlIK]KLH H\K Fbc KGH ]HJHK h\QVK H\K
FlKIJHQFL] QL J GVJ]] ^K�LK H\K b K\JkQFI FN H\JH NJO QVi FN Fbc KGH] m `GGFI^QLU HF H\K KLGJl]SVJHQFL
lIQLGQlVK � JHHIQbSHK] ]\FSV^ LFH bK JGGK]]QbVK NIFO FSH]Q^K H\K GVJ]] m MLHKILJV ]HJHK GJL FLVi bK OF^Q�K^
bi JL Fbc KGH IK]lFL^QLU HF J O K]]JUK m gSbVQ]\K^ FlKIJHQFL] IKlIK]KLH H\K Fbc KGH JGGK]]QbVK b K\JkQFI �
bSH Fbc KGH] GJL JV]F \JkK LFLdJGGK]]QbVK lIQkJHK b K\JkQFI m

abc KGH] QOlIFkK ²±Ç ´µ® ·³²´± Æ ²¶²±Ë m �LGJl]SVJHQFL Q] QL NJGH H\K �I]H ]HKl HFhJI^] J OFIK
IK]HIQGHQkK JL^ ]HIFLUKI NFIO FN ]HISGHSIQLU Fbc KGHdFIQKLHK^ ]i]HKO ] _ QLNFIO JHQFL \ Q^QLU m ML JL Fbc KGHd
FIQKLHK^ ]i]HKO hK OJi G\FF]K LFH HF lSbVQ]\ ]FO K QLNFIO JHQFL NFI ^Q�KIKLH IKJ]FL] ]SG\ J] VQO QHQLU H\K
]i]HKO GFOlVK�QHi JL^ O J�K QH O FIK SL^KI]HJL^JbVK FI KL]SIQLU ]i]HKO QLHKUIQHim �K OJi G\FF]K HF
\Q^K lIQkJHK b K\JkQFI FI FlKIJHQFL] bSH KkKL OFIK � hK O Ji ^KGQ^K HF \Q^K JVV O KH\F^] FI QOlVKO KLHJHQFL
^KHJQV] JL^ cS]H lSbVQ]\ JL QLHKINJGK NFI ]FO K GVJ]]K] m [\Q] QLHKINJGK OJi bK KLFSU\ NFI S]QLU H\K h\FVK
]i]HKO NSLGHQFLJVQHi h\QVK LFH b KGFO QLU FkKIh\KVO K^ bi QH] QLHKILJV ^KHJQV] m
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abc KGH] lIFOFHK UFF^ ]HISGHSIQLU m fFNHhJIK ]i]HKO ] IK]S VHQLU NIFO Fbc KGHdFIQKLHK^ JLJVi]Q]
JL^ ^K]QUL JIK b KHHKI ]HISGHSIK^ m �FH\ KLGJl]SVJHQFL JL^ QLNFIO JHQFL \Q^QLU � J] JVIKJ^i GFOOKLHK^ �
KL\JLGK UFF^ ]HISGHSIQLU m

abc KGH] NJkFI IKdS]K m ` VV H\K JbFkK lIFlKIHQK] O J�K Fbc KGHdFIQKLHK^ ]i]HKO ] OFIK IKS]JbVK �
LFH FLVi QL h\JH GF^K IK]lKGH] bSH JV]F GFLGKlHSJVVim

MH Q] QLHKIK]HQLU HF LFHK H\JH JVH\FSU\ JVV H\K b KLK�H] FN Fbc KGHdFIQKLHJHQFL JIK b KHHKI SL^KI]HFF^
h\KL NFVVFh QLU J GFOlVKHK Fbc KGHdFIQKLHK^ ^KkKVFlO KLH lIF GK]] � QH Q] JV]F S]KNS V HF S]K ]FOK FN H\K aa
HKG\LQ�SK] HF c S]H ]FO K lJIH] FN H\K lIF GK]] m ML �eKK�SKV KH JV m� áääà� H\Ki K�lVJQL JL JllIFJG\ QL
h\QG\ Fbc KGHdFIQKLHK^ JLJVi]Q] HKG\LQ�SK] JIK S]K^ JVH\FSU\ H\K IK]SVHQLU GF^K Q] LFH lIFUIJOOK^ QL JL
Fbc KGHdFIQKLHK^ VJLUSJUK ^SK HF lVJHNFIO IK]HIQGHQFL] �KObK^^K^ ]FNHhJIK� m
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fQULJV lIF GK]]QLU ]FNHhJIK JllVQGJHQFL] \JkK HIJ^QHQFLJVVi b KKL ^KkKVFl K^ SL^KI H\K ]HISGHSIK^

lIFUIJOO QLU lJIJ^QUO JL^ OFIK lIKGQ]KVi QL R VJLUSJUK m ML OJLi Efg JllVQGJHQFL] � ]l KGQJVVi QL
KObK^^K^ ]i]HKO ] h\KIK H\K �LJV GF^K Q] QL J]]KObVi VJLUSJUK � H\K lIFUIJO K� GQKLGi bFH\ QL K�KGSHQFL
]lKK^ JL^ ]Q K Q] FLK FN H\K OF]H QOlFIHJLH NJGHFI] m MH Q] ]HQVV LFH ]HIJLUK �L^QLU H\JH ]FO K JVUFIQH\O ]
JIK QOlVKO KLHK^ ^QIKGHVi QL J]]KObVKI m ` VV H\K bKLK�H] JHHIQbSHK^ HF Fbc KGHdFIQKLHJHQFL JIK O JLi HQO K]
lSH J]Q^K h QH\ H\K QLHKLH FN bS QV^QLU ]FO KH\ QLU ï NJ]Hð JL^ ï VQU\Hð m

ML H\ Q] GFLHK�H � QH Q] FN GFSI]K ^Q� GSVH HF GFLkQLGK ]QULJV lIF GK]]QLU KLUQLKKI] H\JH Fbc KGHd
FIQKLHK^ �JL^ QL NJGH JLi ]FIH FN GF^K ]HISGHSIQLU H\JH NF GS]K] FL IKS]JbQVQHi JL^ SL^KI]HJL^JbQVQHi �
Q] hFIH\h\QVK m ML H\K GFSI]K FN H\K R�`e NIJO KhFI� ^KkKVFlO KLH �]KK G\JlHKI Þ� hK \JkK \J^ H\K
FllFIHSLQHi HF GFLkQLGK O JLi ^Q�KIKLH l KFlVK H\JH hKVVd]HISGHSIK^ Fbc KGHdFIQKLHK^ GF^K Q] LFH QLK� GQKLH
JL^ GJL QL^KK^ iQKV^ OFIK K� GQKLH JL^ NJI OFIK IFbS]H JllVQGJHQFL] �]KK �^K R\JOlKJS� KH JV m� áääÞ� �
NFI QL]HJLGK� m

`H H\Q] lFQLH H\FSU\ H\K G\FQGK FN JL JllIFlIQJHK Fbc KGHdFIQKLHK^ lIFUIJOO QLU VJLUSJUK Q]
kKIi QOlFIHJLH m [ilQGJVVi VJLUSJUK] ]SG\ J] ¤JkJ � ISLLQLU FL J kQIHSJV O JG\QLK � GJLLFH iQKV^ K� GQKLH
GF^K m MH Q] JV]F QOlFIHJLH HF bK JbVK HF O JLJUK VFhdVKkKV Q]]SK] VQ�K OKOFIi JVVF GJHQFL lFVQGQK] h\KLKkKI
LKGK]]JIim [\K G\FQGK FN R�� J] H\K OF]H JllIFlIQJHK Fbc KGHdFIQKLHK^ VJLUSJUK GFO K] LJHSIJVVi� KkKL
OFIK h\KL R�� Q] JVIKJ^i J ^K NJGHF ]HJL^JI^ NFI Efg JllVQGJHQFL] JL^ J LJHSIJV NFVVFhdSl FN H\K R
lIFUIJOO QLU VJLUSJUK m MH O Ji bK JIUSK^ H\JH R�� Q] LFH J ïHISKð Fbc KGHdFIQKLHK^ VJLUSJUK � KkKL QH]
GIKJHFI J^kKIHQ]K] QH J] J OSVHQlJIJ^QUO VJLUSJUK �fHIFS]HISl � áääâ� m � KkKIH\KVK]] H\Q] VJLUSJUK GJL bK
K�KGHQkKVi b K S]K^ HF bSQV^ J GFOlVKHKVi Fbc KGHdFIQKLHK^ NIJOKhFI� � JbJL^FLQLU H\K lJIJ^QUO FLVi NFI
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]HIQGHVi LKGK]]JIi VFhdVKkKV Q]]SK] ]SG\ J] \JI^hJIK JGGK]] FI O KOFIi \JL^VQLU bSH \Q^QLU H\K]K ^KHJQV]
QL ]SG\ J hJi H\JH H\K S]KI ^FK] LFH KkKL LKK^ HF bK JhJIK H\Ki K� Q]H m

�SH H\K G\FQGK FN JL Fbc KGHdFIQKLHK^ VJLUSJUK ^FK] LFH USJIJLHKK H\K �SJVQHi FN H\K IK]SVHQLU
GF^K m e JLi ]QULJV lIF GK]]QLU JllVQGJHQFL] JIK QL NJGH hIQHHKL QL R�� QL QH] ïJ b KHHKI Rð O KJLQLU �
NFIUKHHQLU JbFSH JVV H\K J^kJLHJUK] JL^ HFFV] F�KIK^ bi H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m ` LFLdK�\JS]HQkK
VQ]H FN GFOOFL ��E] JbFSH Fbc KGH FIQKLHK^ K� GQKLGi� lJIHQGSVJIQ K^ HF H\K GJ]K FN H\K R�� VJLUSJUK �
JIK ]SOOJIQ K^ QL H\K NFVVFh QLU � _
�á� �±º·» °¬·³²´± ² ²±¯� º²¯±³ _ fFO K ]QULJV lIF GK]]QLU ^KkKVFlKI] JIUSK H\JH H\K QL^QIKGHQFL QLHIFd

^SGK^ bi J^^QLU J fKH FI ÐKH Fl KIJHQFL HF JL JHHIQbSHK iQKV^] J VK]] K� GQKLH K�KGSHJbVK m �KGJS]K
FN H\Q] H\Ki GFL]GQFS]Vi bIKJ� H\K KLGJl]SVJHQFL lIQLGQlVK bi O J�QLU JVV JHHIQbSHK] lSbVQG m [\K
^Q]J^kJLHJUK] FN ^FQLU ]F JIK J] QOlFIHJLH J] H\K O Q� QLUdSl FN ]HJHK JL^ bK\JkQFI � H\K K� Q]HKLGK
FN J LFLd\FOFUKLKFS] QLHKINJGK � FI H\K VJG� FN JL QOlVKOKLHJHQFL H\JH GJL KkFVkK QL^KlKL^KLHVi
NIFO QH] QLHKINJGK m aL H\K FH\KI \JL^ QH Q] ^K�LQHKVi LFH HISK H\JH H\K QLHIF^SGHQFL FN JL FlKIJHQFL
GJVV QLHIF^SGK] QLK� GQKLGim ML R�� JL FlKIJHQFL GJL bK ï QLVQLK^ð ]F H\K GJVV FN JL FlKIJHQFL
^FK] LFH QLHIF^SGK J O KOFIi QL^QIKGHQFL m ` VH\FSU\ H\ Q] Q] FLVi NKJ]QbVK QL O KH\F^] h QH\ kKIi
VQHHVK GFOlSHJHQFL HQO K JL^ ]lJGK IK�SQIKOKLH] � H\Q] Q] K�JGHVi h\JH hK NJGK h\KL QOlVKOKLHQLU
J ÐKHHKI FI J fKHHKI m

�n� 5 ´¶°¬·µ²³É ² ²± ¯� º²¯±³ _ RVKJIVi J OKOFIi QL^QIKGHQFL QLHIF^SGK] ]FO K FkKI\KJ^ H\JH JH H\K KL^
OJi IK]SVH QL J VK]] K� GQKLH �LJV JllVQGJHQFL m �SH � J] JVIKJ^i OKLHQFLK^ � H\Q] Q] FLVi ]F h\KLKkKI
QLVQL QLU Q] LFH NKJ]QbVK m `L^ QL VQL QLU Q] LFH lF]]QbVK h\KL H\K FlKIJHQFL K�KGSHK^ QL H\K O KH\F^ Q]
]F GFOlVK� H\JH H\K HQO K FN QH] K�KGSHQFL Q] ]KkKIJV FI^KI] FN O JULQHS^K UIKJHKI H\JL H\K HQO K HJ�KL
NFI H\K O KOFIi QL^QIKGHQFL m ML H\Q] GJ]K QH Q] JV]F GVKJI H\JH H\K FkKI\KJ^ FN H\K QL^QIKGHQFL GJL bK
LKUVKGHK^ JL^ Q] bi NJI ]SIlJ]]K^ bi H\K b KLK�H] QLHIF^SGK^ � h\QG\ h QVV b K VJHKI GFOOKLHK^ m

�Þ� Ã±Æ ¯µ²³·± º¯ ² ²± ¯� º²¯±³ _ � \KL ^KGVJIQLU J bJ]K GVJ]] h QH\ J kQIHSJV FlKIJHQFL �LKK^K^ QL JLi
GJ]K QL FI^KI HF QOlVKO KLH lFViOFIl\Q]O � JVV Fbc KGH] QL]HJLGK FN JLi FN QH] ]Sb GVJ]]K] h QVV \JkK
J kQIHSJV NSLGHQFL lFQLHKI HJbVK m [\Q] lIF^SGK] O KOFIi QLK� GQKLGi J] Fbc KGH] h QVV F GGSli OFIK
OKOFIi H\JL H\K ]HIQGHVi LKGK]]JIi NFI ]HFIQLU H\KQI JHHIQbSHK] m �SIH\KIOFIK � h\KLKkKI J kQIHSJV
Fl KIJHQFL Q] QLkF�K^ FL J lFQLHKI FI IKNKIKLGK � ^iLJO QG bQL^QLU Q] QLHIF^SGK^ JL^ H\KIKNFIK J LKh
QL^QIKGHQFL H\JH h QVV J^^ QLK� GQKLGim ` V]F � kQIHSJV Fl KIJHQFL] GJLLFH b K QLVQLK^ m [\K ]FVSHQFL Q]
HF HIKJH QL\KIQHJLGK h QH\ GJIK JL^ LFH QLHIF^SGK kQIHSJVQHi FL JLi OKH\F^ H\JH GFSV^ b K QLVQLK^
�Q mK m H\K GF]H FN JL QL^QIKGHQFL Q] GFOlJIJbVK HF H\K GF]H FN H\K O KH\F^ QH]KVN � m aL H\K FH\KI \JL^ �
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QL\KIQHJLGK � c S]H J] OF^SVJIQHi� QLHIF^SGK] NJI OFIK b KLK�H] H\JL QLGFLkKL QKLGK] m
` VH\FSU\ H\K]K lIKkQFS] JL^ FH\KI IKVJHK^ O Q]bKVQKkK] GJL � J] JVIKJ^i GFOOKLHK^ � b K O QLQO Q K^ H\K
O JQL bKLK�H FN Fbc KGHdFIQKLHJHQFL GJL bK bKHHKI SL^KI]HFF^ QL H\K O Q^dHKIO m � \KL bSQV^QLU J hKVVd
]HISGHSIK^ ]i]HKO hK JIK LFH FL Vi hFIIiQLU JbFSH ]\FIHdHKIO K� GQKLGi Q]]SK] J] H\K FLK] GFOOKLHK^
bSH hK JIK JV]F ]KHHQLU H\K UIFSL^] NFI NSIH\KI IKNJGHFIQLU] QL FI^KI HF QOlIFkK FkKIJVV K� GQKLGim ML J
hKVVd]HISGHSIK^ ]i]HKO QH Q] OSG\ KJ]QKI HF ^KHKGH K� GQKLGi bSU] JL^ HIKJH H\KO QL J GFIIKGH hJim [\K
GVKJIKI � O FIK OF^SVJI JL^ hKVVd]HISGHSIK^ H\K GF^K Q] H\K KJ]QKI QH Q] HF FlHQO Q K m

�K h QVV b KHHKI SL^KI]HJL^ JVV H\K]K Q]]SK] QL H\K NF VVFh QLU K�JOlVK m

�Ý 2Ý 2ñ 2Ý è�ù  ÙÜ÷õ X ØÙ ÜùööÙØ éªÿ ùØZùÖÜù
[\K ÑFGJV gIF GK]]FI hJ] J IK]KJIG\ lIFc KGH ^KkKVFlK^ QL FSI UIFSl NFI H\K ¡JO J\J RFOlJLi�

¤JlJL m [\K ÑFGJV g IF GK]]FI Q] J Ñf[ lVSUQL NFI ]QLUQLU kFQGK lIF GK]]QLU H\JH QOlVKO KLH] ]l KGHIJV
^FOJQL HKG\LQ�SK] m MH Q] ^K]QULK^ HF ISL FL IKJVdHQO K JL^ � bKGJS]K FN QH] GFOlVK� JVUFIQH\O ] � ^KO JL^]
O JLi GFOlSHKI IK]FSIGK] m

[\K QL QHQJV QOlVKO KLHJHQFL hJ] ^FLK QL R�� bSH H\K GF^K hJ] \QU\Vi SL]HISGHSIK^ JL^ \JI^Vi
O JQLHJQLJbVK m �FI H\JH IKJ]FL QH hJ] ^KGQ^K^ HF lFIH H\K GF^K HF H\K R�`e NIJO KhFI� �]KK G\JlHKI Þ� m
aLGK H\K Ñf[ lVSUQL hJ] ISLLQLU QL QH] R�`e kKI]QFL � QH hJ] ^Q]GFkKIK^ H\JH H\ Q] QOlVKO KLHJHQFL hJ]
JVO F]H FLK \SL^IK^ lKIGKLH ]VFhKI m [\K �I]H QOlIK]]QFL hJ] H\JH H\K abc KGHdaIQKLHK^ HKG\LQ�SK] JL^
FkKIJVV ^K]QUL FN H\K NIJOKhFI� hKIK GJS]QLU H\ Q] JL^ H\JH QH hFSV^ LFH b K lF]]QbVK HF GFOlKHK h QH\
H\K �LKdHSLK^ bSH \ QU\Vi SL]HISGHSIK^ FIQUQLJV GF^K m [\K lIF GK]] H\JH NF VVFhK^ � JL^ ^KOFL]HIJHK^ H\JH
FH\KI IKJ]FL] hKIK b K\QL^ H\JH bJ^ lKINFIO JLGK � QVVS]HIJHK] H\K FkKIJVV O K]]JUK FN H\ Q] ]KGHQFL m

�FLK FN H\K K� GQKLGi lIFbVKO ] NFSL^ QL H\ Q] JllVQGJHQFL hKIK IKVJHK^ HF JLi FN H\K lIKkQFS]Vi
O KLHQFLK^ lIKc S^QGK] JUJQL]H Fbc KGHdFIQKLHJHQFL _ KLGJl]S VJHQFL � O F^SVJIQHi� FI QL\KIQHJLGK m ` ] J O JHHKI
FN NJGH � \JkQLU J GVKJI JL^ GVKJL ^K]QUL JL^ GF^K KLJbVK^ J NJ]H IKNJGHFIQLU H\JH KL^K^ Sl QL \JkQLU J
NSVVi Fbc KGHdFIQKLHK^ R�`e kKI]QFL FN H\K lVSUQL H\JH hJ] KkKL JbFSH H\QIHi l KIGKLH NJ]HKI H\JL H\K
FIQUQLJV FLK m

� ]QLU ]lKGQJVQ K^ lIF� VQLU HFFV] � H\K K� GQKLGi \FH]lFH] hKIK NFSL^ m [\K]K JIK H\K O JQL JGHQFL]
H\JH \J^ HF bK HJ�KL QL FI^KI HF QOlIFkK H\K �I]H R�`e kKI]QFL _
�á� ` VUFIQH\O QOlIFkKO KLH _ ]FOK JVUFIQH\O ] hKIK LFH hKVV QO lVKO KLHK^ JL^ GFLHJQLK^ K� GQKLGi

bSU] m [\K]K K� GQKLGi bSU] hKIK S]SJVVi IKVJHK^ HF SLLKGK]]JIi O KOFIi JVVF GJHQFL] JL^ QL^Kl KLd
^KLH VFFl] m

�n� Ñf[ QLHKINJGK QOlIFkKO KLH _ H\K QLGFO QLU ^JHJ NIFO H\K Ñf[ \F]H hJ] LFH b KQLU GFIIKGHVi \JL^VK^
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JL^ H\Q] O KJLH \JkQLU SLLKGK]]JIi O KOFIi JVVF GJHQFL] FN VJIUK O KOFIi bVF G�] m
�Þ� MLK� GQKLH VFh VKkKV IFSHQLK] _ H\K e QGIF]FNH � QL^Fh ] QOlVKO KLHJHQFL FN ]FO K VFh VKkKV IFSHQLK]

]SG\ J] �FJH HF QLHKUKI GFLkKI]QFL FI Jb]FVSHK LSObKI hKIK GJS]QLU JL FkKIJVV ]VFh ^FhL FN H\K
lIF GK]] m fSIlIQ]QLUVi� H\Q] hJ] FLK FN H\K OF]H ]QULQ�GJLH NJGHFI] m fSG\ NSLGHQFL] hKIK b KQLU GJVVK^
O QVVQFL] FN HQO K] ^SIQLU H\K h\FVK lIF GK]] JL^ H\K FkKIJVV K�KGH hJ] IKJVVi hFIIiQLU m �K �LJVVi
KL^K^ Sl QOlVKO KLHQLU H\K]K IFSHQLK] QL J]]KObVKI GF^K m

�p � RFOlQVKI ]KHHQLU] m [\K Ñf[ lVSUQL hJ] b KQLU GFOlQVK^ NFI � QL^Fh ] h QH\ H\K e QGIF]FNH Ñ Q]SJV
fHS^QF KLkQIFLO KLH m [\Q] GFOlQVKI \J] ]FO K Fb]GSIK ]KHHQLU] H\JH \J^ HF bK HSLK^ QL FI^KI HF
�L^ H\K b K]H GFObQLJHQFL m

�â� MLGFIIKGH H\IKJ^ \JL^VQLU m
�IFO H\Q] S ]K GJ]K QH Q] GVKJI H\JH H\K Fbc KGHdFIQKLHK^ lJIJ^QUO ^Q^ LFH QLHIF^SGK JLi K� GQKLGi HIJl m
�SIH\KIOFIK � QH NJGQVQHJHK^ H\K QOlIFkKO KLH FN H\K FIQU QLJV GF^K b KGJS]K FN QH] O F^SVJIQHi JL^ GVKJI
]HISGHSIK m

!no¢ $�#(# �!# 0& �(+  
[\K S]K FN H\K hFI^ ® ¯³·® ´¶¯¬ QL H\Q] [\K]Q] HQH VK \J] b KKL GJIKNSVVi G\F]KL JL^ QH Q] QOlFIHJLH

HF F�KI J GFOlVKHK ^K�LQHQFL J] H\K GFLGKlH QH]KVN Q] kKIi OSG\ IKVJHK^ HF ]FO K FN H\K]Q] ^KNKL^K^ QL
H\ Q] hFI� m

[F SL^KI]HJL^ H\K O KJLQLU FN OKHJOF^KV hK OS]H �I]H SL^KI]HJL^ h\JH J ® ´¶¯¬ Q] m �SH H\K
GFLGKlH FN OF^KV Q] JV]F GVF]KVi IKVJHK^ HF H\JH FN É³¯® Â ` ] J OJHHKI FN NJGH � H\K ^K�LQHQFL FN O F^KV
H\JH h QVV b K S]K^ H\IFSU\FSH H\Q] hFI� Q] H\K NF VVFh QLU _ ï` OF^KV Q] JL Jb]HIJGH IKlIK]KLHJHQFL FN J UQkKL
]i]HKOð m MH ]KKO ] GVKJI H\JH hK bKHHKI GVKJIVi ^K�LK h\JH J ]i]HKO Q] b KNFIK GFLHQLSQLU H\K ^Q]GS]]QFL
FL H\K OF^KV QH]KVN m

vwx~ xw £�}-), }
[\K ^K�LQHQFL FN ]i]HKO UQkKL H\K ML]HQHSHK FN � VKGHIQGJV JL^ � VKGHIFLQGJV �LUQLKKI] lIFNK]d

]QFLJV UIFSl QL fi]HKO fGQKLGK JL^ RibKILKHQG] �NIFO �©FhK � áäßâ�� _ ï J VJIUK GFVVKGHQFL FN QLHKIJGHQLU
NSLGHQFLJV SLQH] H\JH HFUKH\KI JG\QKkK J ^K�LK^ lSIlF]Kð m aI � QL FH\KI hFI^] � J ]i]HKO Q] O J^K Sl FN
H\IKK O JQL GFOlFLKLH] _ J UFJV � J ]KH FN H\QLU] JL^�FI ISVK] � JL^ H\K hJi H\Q] H\QLU] JL^�FI IS VK] JIK
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FIUJLQ K^ FI GFLLKGHK^ QL b KHhKKL H\KO m [\KIK Q] J h\FVK GFIlS] FN fi]HKO �LUQLKKIQLU bSH ]i]HKO ]
JIK JV]F ]HS^QK^ NIFO J l]iG\FVFUQGJV FI KkKL l\QVF]Fl\QGJV lFQLH FN kQKh m

ML �EKÐIKKLK � áäào� � H\K JSH\FI ^KNKL^] H\JH ]i]HKO ] JIK ]HS^QK^ HF _ QOlIFkK H\K ]i]HKO FI QH]
]SGGK]]FI � ^KHKIO QLK UKLKIJV H\KFIQK] NFI LKh ]i]HKO ^KkKVFlO KLH � JL^ J^kJLGK ]GQKLGK m �K JV]F O KLd
HQFL] H\JH H\KIK JIK ]KkKIJV ]GQKLHQ�G O KH\F^] IKVJHK^ HF ]i]HKO ] ]SG\ J] UKLKIJVQ JHQFL JGIF]] ]i]HKO ] �
JLJVi]Q] JL^ ]iLH\K]Q] � JL^ OF^KVQLU JL^ ]QOSVJHQFL m ` VV FN H\K]K O KH\F^] JIK FN GFSI]K QLHKIIKVJHK^ m
� \KL JLJVi QLU J ]i]HKO � H\K bJ]QG ]HKl] JIK _ �á� IKGFUL QHQFL H\JH J lIFbVKO K�Q]H] JL^ H\K ]FVSHQFL
O Ji bK IKVJHK^ HF ]i]HKO ] JLJVi]Q] HKG\LQ�SK] d �n� ^K�LQHQFL FN H\K lIFbVKO QL J JllIFlIQJHK NFIO d �Þ�
^K�LQHQFL FN H\K ]i]HKO QH]KVN �QHKIJHQkK lIFGK]] H\JH ]HJIH] h QH\ J UIF]] JllIF� QO JHQFL JL^ IK]SVH] QL
J GFLGKlHSJV O F^KV� d �p � ^K�LQHQFL FN l KINFIO JLGK GIQHKIQJ d �â� ^K�LQHQFL FN JVHKILJHQkK GFL�USIJHQFL]
JL^ H\KQI KkJVSJHQFL d �ß� lIK]KLHJHQFL FN JVHKILJHQkK] JL^ HIJ^KF� IK]SVH] HF H\K S]KI d �à� l KINFIO JLGK FN
QHKIJHQkK JLJVi]Q] ^SIQLU ^KkKVFlO KLH d �ä� JLJVi]Q] FN FlKIJHQFLJV ]i]HKO ] HF UJH\KI l KINFIOJLGK ^JHJ
�EKÐIKKLK � áäào� m

�SH FLK FN H\K OF]H GFOOFLVi JGGKlHK^ ^K�LQHQFL] NFI ï ]i]HKOð Q] ]SIlIQ]QLUVi IKVJHK^ HF
H\K ]FNHhJIK KLUQLKKIQLU GFIlS] m ML H\K JIHQGVK KLHQHVK^ ïEK�LQHQFL FN fi]HKOð ��JVV JL^ �JUKL � áäâß�
H\K JSH\FI] ^K�LK _ ï` ]i]HKO Q] J ]KH FN Fbc KGH] HFUKH\KI h QH\ IKVJHQFL]\Ql] b KHhKKL H\K Fbc KGH] JL^
bKHhKKL H\KQI JHHIQbSHK] mð [\Q] ^K�LQHQFL � H\JH Q] VJIUKVi IKNKIKLGK^ JL^ GFOOKLHK^ QL H\K VQHKIJHSIK
JbFSH ]i]HKO H\KFIi� hJ] OJ^K QL áäâß � OSG\ bKNFIK H\K HKIO Fbc KGH FIQKLHJHQFL hJ] KkKL GFQLK^ m fF �
JGGFI^QLU HF �JVV JL^ �JUKL � Fbc KGH] JIK ]QOlVi H\K lJIH] � FI GFOlFLKLH] FN J ]i]HKO m

`HHIQbSHK] JIK H\K lIFlKIHQK] FN Fbc KGH] m ©KVJHQFL]\Ql] HQK H\K ]i]HKO GFOlFLKLH] HFUKH\KI m `
]i]HKO GJLLFH b K GFL]Q^KIK^ J] ]SG\ QN QH ^FK] LFH \JkK J lSIlF]K QL QH]KVN m [\Q] J]]KIHQFL JV]F QOlVQK]
H\JH J ]i]HKO \J] lIFlKIHQK] � NSLGHQFL] FI lSIlF]K] ^Q]HQLGH NIFO QH] GFL]HQHSKLH Fbc KGH] � IKVJHQFL]\Ql]
JL^ JHHIQbSHK] m abc KGH] GJL bK l\i]QGJV lJIH] FI Jb]HIJGH Fbc KGH] ]SG\ J] kJIQJbVK] FI K�SJHQFL] m [\K
IKVJHQFL]\Ql] JIK H\F]K H\JH HQK H\K ]i]HKO HFUKH\KI m [\K �SK]HQFL FN h\KH\KI J IKVJHQFL]\Ql Q] QOlFIHJLH
FI HIQk QJV ^Kl KL^] FL H\K lIFbVKO HF bK ]FVkK^ m `L^ JLFH\KI QLHKIK]HQLU lIFlKIHi FN JLi ]i]HKO Q] H\JH
GJL bK ]Sb^QkQ^K^ \QKIJIG\ QGJVVi QLHF ]Sb]i]HKO ] � ]Sbd]Sb]i]HKO ] � GFOlFLKLH] � SL QH] � lJIH] JL^ ]F NFIH\ m
`Li FN H\Q] VKkKV] GJL bK GFL]Q^KIK^ HF b K O J^K Sl FN Fbc KGH] J] KQH\KI J ]Sb]i]HKO � GFOlFLKLH � SLQH
FI lJIH Q] JL Fbc KGH QL QH]KVN m

MN hK JGGKlH �JVV JL^ �JUKL �] ^K�LQHQFL J] JllIF�QO JHKVi kJVQ^ �LFHK H\JH H\K ^K�LQHQFL FN
]i]HKO UQkKL bi H\K M��� Q] LFH GFLGKlHSJVVi kKIi ^Q�KIKLH� hK GJL J]]KIH H\JH H\K Fbc KGHdFIQKLHK^
lJIJ^QUO Q] H\K b K]H JVHKILJHQkK h\KL OF^KVQLU J ]i]HKO m ` ]i]HKO Q] QL NJGH OJ^K FN Fbc KGH] H\JH
IKVJHK QL bKHhKKL H\KO � hK cS]H \JkK HF Q^KLHQNi H\KO m

`GGFI^QLU HF �EKÐIKKLK � áäào� ^Q�KIKLH NKJHSIK] G\JIJGHKIQ K JLi ]i]HKO JLJVi]Q] _ �á� KOl\J]Q]
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FL JL SLGKIHJQL NSHSIK d �n� HKL^KLGi HF FkKI]QOlVQNi d �Þ� KkJVSJHQFL FN JVHKILJHQkK] d �p� JQ^ HF GFLGKlHSJVd
Q JHQFL d �â� ^KGVQLK lIK]]SIK] IK]Q]HQLU JLJVi]Q] d �ß� S]K OSHSJVVi IKQLNFIGQLU HKG\LQ�SK] d JL^ �à� ]KVKGHQFL
FN IKVKkJLH kJIQJb VK] m fi]HKO JLJVi]Q] \JkK J �SJVQHJHQkK b KUQLL QLU � �SJLHQ�GJHQFL bKGFO K] lF]]QbVK J]
UIKJHKI ^KHJQV JL^ lIKGQ]QFL Q] QLHIF^SGK^ m `] J O JHHKI FN NJGH � JL^ JGGFI^QLU HF ��FSV^QLU � áäßä� � FLK
lF]]QbVK JllIFJG\ HF UKLKIJV ]i]HKO ] H\KFIi Q] H\IFSU\ H\K JIIJLUKO KLH FN H\KFIKHQGJV ]i]HKO ] JL^
GFL]HISGH] QL J \QKIJIG\i FN GFOlVK� QHim ML JLi GJ]K � JL^ J] hK h QVV ]KK QL LK�H ]KGHQFL � H\ Q] Q] S]SJVVi
JGGFOlVQ]\K^ H\IFSU\ H\K S]K FN JllIFlIQJHK ® ´¶¯¬m

[\K ]HJHK FN J ]i]HKO Q] H\K GFVVKGHQFL FN kJIQJbVK] LKGK]]JIi HF ^K]GIQb K J ]i]HKO JH J UQkKL HQO K m
`L KkKLH Q] JL QL]HJLHJLKFS] F GGSIIKLGK H\JH O Ji G\JLUK H\K ]HJHK FN H\K ]i]HKO m ML UKLKIJV � ]i]HKO ]
JIK GVJ]]Q�K^ J] ^Q]GIKHK FI GFLHQLSFS] �]KK ��Jh JL^ � KVHFL � nooo�� m ` ^Q]GIKHK ]i]HKO Q] FLK NFI h\QG\
H\K ]HJHK kJIQJb VK] G\JLUK QL]HJLHJLKFS]Vi JH ]KlJIJHK^ lFQLH] FN HQO K m ML J GFLHQLSFS] ]i]HKO H\K]K
kJIQJbVK] G\JLUK GFLHQLSFS]Vim fFO K ]i]HKO ] JIK LKQH\KI GFOlVKHKVi ^Q]GIKHK LFI GFOlVKHKVi GFLHQLSFS] _
GFObQLK^ ^Q]GIKHKdGFLHQLSFS] ]QOSVJHQFL m [\KIK JIK H\IKK Hil K] FN QLHKIJGHQFL] b KHhKKL ^Q]GIKHK JL^
GFLHQLSFS] kJIQJbVK] _

•
` ^Q]GIKHK KkKLH O Ji G\JLUK H\K kJVSK FN J GFLHQLSFS] kJIQJbVK

•
` ^Q]GIKHK KkKLH O Ji GJS]K H\K IKVJHQFL]\Ql UFkKILQLU J GFLHQLSFS] ]HJHK kJIQJbVK HF G\JLUK JH J
lJIHQGSVJI HQO K m

•
` GFLHQLSFS] ]HJHK kJIQJbVK JG\QKkQLU J H\IK]\FV^ O Ji GJS]K J ^Q]GIKHK KkKLH HF F GGSI FI HF b K
]G\K^SVK^ m

vwx~ x~ ¤ ��) ¥}
aLGK hK \JkK J OFIK GVKJI kQKh FL h\JH J ]i]HKO Q] hK GJL GFOK bJG� HF H\K ^K�LQHQFL FN

O F^KV � h\QG\ hK ]JQ^ Q] ï JL Jb]HIJGH IKlIK]KLHJHQFL FN J ]i]HKOð m [\K O JQL UFJV h\KL JLJVi QLU J
]i]HKO Q] HF GFO K Sl h QH\ J kJVQ^ OF^KV NFI J UQkKL lSIlF]K m MN QH Q] lF]]Qb VK HF JVHKI H\K JGHSJV ]i]HKO
JL^ KkJVSJHK QH SL^KI H\K LKh GFL^QHQFL] � QH O Ji bK ^K]QIJbVK HF ^F ]F m �SH H\Q] Q] ]KV^FO H\K GJ]K m MH
Q] S]SJVVi LKGK]]JIi HF bSQV^ J OF^KV JL^ ]HS^i QH QL lVJGK FN H\K JGHSJV ]i]HKO m

` OF^KV GFL]GQFS]Vi NF GS]K] FL ]FO K FN H\K ]Sbc KGH O JHHKI] VKJkQLU FH\KI] FSH m [\KIKNFIK J
OF^KV LKK^] LFH bK GFOlVKHK m �SH QLGFOlVKHKLK]] JL^ J \QU\ ^KUIKK FN Jb]HIJGHQFL ^FK] LFH O KJL
QOlIKGQ]QFL m

MH Q] QOlFIHJLH HF LFHK H\JH J UQkKL ]i]HKO GJL bK IKlIK]KLHK^ bi O JLi ^Q�KIKLH OF^KV] m [\K]K
OF^KV] O Ji \JkK ^Q�KIKLH VKkKV FN Jb]HIJGHQFL JL^ lSIlF]K JL^ H\K ïb K]Hð OF^KV Q] FLVi H\K FLK H\JH
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Q] H\K OF]H S]KNSV NFI J lJIHQGSVJI JllVQGJHQFL FI lSIlF]K ��JVV JL^ �JUKL � áäâß� m aL H\K FH\KI \JL^ J
]QLUVK OF^KV O Ji \JkK OSVHQl VK QLHKIlIKHJHQFL] � h\KIK H\K ²±³¯µ» µ¯³·³²´± Q] ^K�LK^ J] H\K IKVJHQFL FN
H\K OF^KV HF H\K H\ QLU bKQLU OF^KVK^ �fKQ^Kh QH  � nooÞ� m � QLJVVi� H\K IKVJHQFL FN JVV H\K lF]]QbVK O F^KV]
^KIQkK^ NIFO J lJIHQGS VJI ]i]HKO Q] GJVVK^ J ³Æ ¯´µÉm eFIK lIKGQ]KVi� JL^ JGGFI^QLU HF �`L^KI]FL � áäëÞ� �
J H\KFIi Q] J lIKGQ]K ^K^SGHQkK ]i]HKO H\JH Q] O FIK UKLKIJV H\JL J OF^KV m ` ] J O JHHKI FN NJGH � J OF^KV
Q] H\K JllVQGJHQFL FN J H\KFIi HF J ]l KGQ�G l\KLFO KLFL m �K GJL ^K^SGK H\K �SJVQHi FN J H\KFIi bi H\K
�SJVQHi FN H\K OF^KV] H\JH QH UKLKIJHK] m

` �I]H GVJ]]Q� GJHQFL FN OF^KV] Q] QLHF ]HJHQG JL^ ^iLJO QG OF^KV] m ` ]HJHQG O F^KV Q] J IKlIKd
]KLHJHQFL FN J ]i]HKO JH J lJIHQGSVJI HQO K m ` ^iLJO QG OF^KV IKlIK]KLH] J ]i]HKO J] QH KkFVkK] FkKI
HQO K m

`LFH\KI hJi FN GVJ]]QNi QLU OF^KV] Q] JGGFI^QLU HF H\K ^FO JQL QL h\QG\ H\K OF^KV h QVV b K
^KlVFiK^ m �K GJL H\KL GVJ]]QNi OF^KV] QLHF » ÆÉ²º·¬ OF^KV] � ® ·³Æ ¯® ·³²º·¬ O F^KV] JL^  Ḉ ³Ê ·µ¯ OF^KV] m
aSH FN H\K]K hK JIK QLHKIK]HK^ QL H\K VJHHKI bSH J] ]FNHhJIK JL^ O JH\KOJHQGJV O F^KV] ]\JIK O JLi FN
H\KQI lIFl KIHQK] hK h QVV �I]H ]SOOJIQ K H\K OJQL lIFlKIHQK] FN J O JH\KO JHQGJV FLK m

` O JH\KO JHQGJV O F^KV Q] J ]KH FN O JH\KO JHQGJV K�lIK]]QFL] H\JH JIK ]S� GQKLH HF K�lVJQL H\K
b K\JkQFI FN J UQkKL ]i]HKO NFI J lJIHQGSVJI lSIlF]K m aLGK J O JH\KO JHQGJV O F^KV Q] bSQVH � QN QH Q] ]QOlVK
KLFSU\ � QH O Ji bK lF]]QbVK HF UKH JL K�JGH ïJLJViHQGJVð ]F VSHQFL m �SH H\Q] Q] JVO F]H QOlF]]QbVK QL OJLi
GJ]K] JL^ H\KL QH Q] LKGK]]JIi HF ]HS^i H\K OF^KV bi ²®°¬·³²´± �LSO KIQGJVVi K�KIGQ]QLU H\K OF^KV JL^
]HS^iQLU \Fh QLlSH kJIQJHQFL] J�KGH FSHlSH]� m MN J ]QOSVJHQFL OF^KV ^FK] LFH GFLHJQL JLi lIFbJbQVQ]HQG
�IJL^FO � GFOlFLKLH] � QH Q] GJVVK^ ¶¯³¯µ® ²±²³²º _ FLGK H\K QLlSH JL^ H\K QLHKILJV IKVJHQFL] JIK �LFhL �
H\K FSHlSH] GJL bK ^KHKIO QLK^ m e JLi ]i]HKO ] H\FSU\ OS]H b K OF^KVK^ J] \JkQLU FLK FI OFIK IJL^FO
QLlSH] � H\K]K JIK GJVVK^ ³´ºÆ ·³²º ]QOSVJHQFL OF^KV] ��Jh JL^ � KVHFL � nooo� m

fFNHhJIK OF^KV] bSQVH QL FI^KI HF \JkK JL K�KGSHJbVK ]FNHhJIK kKI]QFL FN H\K ]i]HKO SL^KI
]HS^i JIK GJVVK^ º´±³µ°º³²Ì¯ FI ¯U ¯º°³·¾¬¯ OF^KV] ��iVJL^] KH JV m� nooÞ� m RFL]HISGHQkK OF^KV] ^K�LK J
GFOlSHJHQFLJV lIFGK^SIK H\JH O QO QG] J ]KH FN lIFlKIHQK] FN H\K ]i]HKO m fFNHhJIK OF^KV] H\JH JIK GVKJIVi
^Q�KIKLH NIFO H\K ]i]HKO JIK FNHKL IKNKIIK^ HF J] ]QOSVJHQFL] m �SH QL O JLi ]i]HKO ] J OF^KV H\JH ]HJIH]
F� J] J ]QOSVJHQFL KL^] Sl bKQLU J ]FNHhJIK QOlVKO KLHJHQFL � bVSIIQLU H\K ^Q]HQLGHQFL bKHhKKL H\K OF^KV
JL^ H\K ]i]HKO QH]KVN m

[\K S]K FN K�KGSHJbVK OF^KV] QL ]FNHhJIK KLUQLKKIQLU \J] UQkKL lVJGK HF J O KH\F^FVFUi �LFhL
J] ® ´¶¯¬Á¶µ²Ì¯± ¶¯Ì¯¬´» ® ¯±³ �eEE� �`ObVKI � nooÞ � e KVVKI KH JV m� nooÞ � fKQ^Kh QH  � nooÞ� m ML HIJ^QHQFLJV
FI GF^Kd^IQkKL ^KkKVFlO KLH OF^KV] JIK HIKJHK^ J] ]QOlVK ]�KHG\K] H\JH JIK H\IFhL JhJi FLGK H\K GF^K
Q] ^FLK bSH QL OF^KVd^IQkKL ^KkKVFlO KLH H\K OF^KV] H\KO ]KVkK] bKGFOK H\K lIQO JIi JIHQNJGH] QL H\K
^KkKVFlOKLH QL ]FNHhJIK m ML eEE ^Q�KIKLH OF^KV] JIK S]K H\IFSU\FSH H\K ^KkKVFl QLU lIF GK]] JL^
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JIK ^QkQ^K^ QLHF HhF O JQL GJHKUFIQK] _ º´±º¯» ³°·¬ FI ·±·¬É² O F^KV] H\JH K�lIK]] IK�SQIKO KLH] JL^
¯±Ë ²±¯¯µ²±Ë FI ¶¯²Ë± OF^KV] H\JH JIK IKJ^i HF bK HSILK^ QLHF GF^K FI JL K�KGSHJbVK m fSGGK]]QkK OF^KV
HIJL]NFIO JHQFL F�KI J hJi FN O JllQLU JLJVi]Q] O F^KV] HF ^K]QUL OF^KV] m eF^KVd^IQkKL ^KkKVFlO KLH Q]
JV]F kKIi OSG\ IKVJHK^ HF H\K eKHJ abc KGH �JGQVQHi FI ea� �]KK ]KGHQFL ámp mÞ�

�KkKIH\KVK]] QH Q] lIFbJbVi QL H\K `LJVi]Q] l\J]K FN H\K ^KkKVFlO KLH GiGVK h\KL QH Q] OF]H S]K^ m
�K HJV� JbFSH H\K ï^FO JQL OF^KVð HF ^K]GIQbK J \QU\dVKkKV � Jb]HIJGH OF^KV H\JH Q] S]K^ HF lJIHQHQFL
H\K FIQUQLJV ^FO JQL FN H\K JllVQGJHQFL �K mU m ï GJHHVK UIFh QLUð FI ï GJI HIJ� G IKUSVJHQFLð � S ]SJVVi QLHF
Fbc KGH] m � \KL bSQV^QLU H\K ^FO JQL OF^KV hK ^F LFH QLHKL^ HF \JkK J LKJIVi QOlVKO KLHJbVK ^K]QUL �
hK JIK FLVi HIiQLU HF SL^KI]HJL^ H\K GFLHK�H FN H\K JllVQGJHQFL � lJIHQHQFLQLU H\K lIFbVKO HF O J�K QH
O FIK SL^KI]HJL^JbVK JL^ KJ]QVi HIJL]VJHJbVK HF H\K ]FNHhJIK ^FO JQL m [\K ^FOJQL OF^KV NF GS]K] FL
IK�SQIKOKLH] �KQH\KI NSLGHQFLJV FI LFLdNSLGHQFLJV� H\JH J lJIHQGSVJI ^FO JQL GFOlIQ]K] m

[\K ^FO JQL OF^KV Q] O JLi HQOK] GFObQLK^ h QH\ H\K ïbS]QLK]] OF^KVð m � \QVK H\K ^FO JQL
OF^KV NF GS]K^ FL IK�SQIKOKLH] � H\Q] VJHHKI NF GS]K] FL H\K QLHKILJV lIF GK]]K] QLkFVkK^ QL H\K bS]QLK]]
hK JIK HIiQLU HF OF^KV m MH Q] ]FO K\Fh QL bKHhKKL H\K ^FO JQL OF^KV JL^ H\K ^K]QUL OF^KV H\JH h QVV
VJHHKI bKGFOK H\K IKJV JllVQGJHQFL m �FHK H\FSU\ H\JH � QL JLi GJ]K � H\K OF^KV Q] LKQH\KI H\K FIQU QLJV
lIFbVKO � LFI H\K ]FVSHQFL UQkKL HF H\K lIFbVKO QL H\K ]FNHhJIK JllVQGJHQFL m �FH\ H\K FIQU QLJV lIFb VKO
JL^ H\K �LJV ]FNHhJIK QOlVKO KLHJHQFL \JkK JL Jb]HIJGH IKlIK]KLHJHQFL H\IFSU\ KQH\KI J ^FOJQL OF^KV
FI J ^K]QUL OF^KV m ` ] e m` m ¤JG�]FL lFQLH] FSH � NIFO H\K ^FO JQL hK UKH J ^K]GIQlHQFL OF^KV HISK FLVi FN
H\K ^FO JQL � NIFO H\K OJG\QLK hK UKH J ^K]GIQlHQFL HISK FLVi FN H\K O JG\QLK d bSH QL H\K O Q^^VK hK \JkK
JL QLHKIO K^QJHK ^K]GIQlHQFL H\JH Q] HISK FN bFH\ ^FOJQL JL^ O JG\QLK O JibK SL^KI GKIHJQL IK]HIQGHQFL]
�¤JG�]FL � áääâ� m

fFNHhJIK OF^KV] JIK S]SJVVi K�lIK]]K^ S]QLU H\K �LQ�K^ eF^KVQLU �JLUSJUK ��e�� bSH GJL
JV]F b K K�lIK]]K^ QL JLi FH\KI lIFUIJOO QLU VJLUSJUK m

[F ]SOOJIQ K � hK GJL ]Ji H\JH J OF^KV Q] J IKlIK]KLHJHQFL FN J ]i]HKO H\JH \J] b KKL bSQVH NFI
FLK FN H\K NFVVFh QLU lSIlF]K] _

•
RFOOSLQGJHQFL FN Q^KJ] b KHhKKL lKFlVK JL^ O JG\QLK]

•
RFOlVKHKLK]] G\KG�QLU

•
©JGK GFL^QHQFL JLJVi]Q]

•
[K]H GJ]K UKLKIJHQFL

•
[IJL]NFIO JHQFL QLHF JL K�KGSHJbVK

`L^ Fb]KIkK] H\K NFVVFh QLU lIFlKIHQK] _



íì �FSL^JHQFLJV M]]SK]

•
�L^KI h\JHKkKI IK]HIQGHQFL] ]l KGQ�K^ � H\K OF^KV OS]H iQKV^ H\K ]JO K FSHlSH HF JL QLlSH H\JL H\K
FIQU QLJV ]i]HKO m

•
MH \J] H\K ]\JlK FI JllKJIJLGK FN H\K FIQUQLJV �QH Q] JL QGFLQG IKlIK]KLHJHQFL � m

•
�SH QH Q] JVhJi] ^Q�KIKLH NIFO H\K ]i]HKO bKQLU OF^KVK^ �H\K FIQUQLJV� QL ]GJVK � QOlVKO KLHJHQFL
FI bK\JkQFI SL^KI GKIHJQL GFL^QHQFL] m

•
MH GJL bK OJLQlSVJHK^ FI K�KIGQ]K^ QL ]SG\ J hJi H\JH QH] b K\JkQFI FI lIFlKIHQK] GJL bK S]K^ HF
lIK^QGH H\K b K\JkQFI FI lIFlKIHQK] FN H\K FIQUQLJV �QH Q] J ]QOSVJHQFL HFFV� m

vwx~ x� yz{ )|-¦�*().-&-(�. § }� }-), } &.� , ��) ¥}
`L^ \Fh ^FK] H\K Fbc KGHdFIQKLHK^ lJIJ^QUO IKVJHK HF JVV H\Q]ã `] QH \J] JVIKJ^i bKKL lFQLHK^

FSH � H\K GFLGKlH FN ]i]HKO Q] kKIi OSG\ IKVJHK^ HF Fbc KGH] H\KO ]KVkK] m MH ^FK] LFH ]SIlIQ]K � b KJIQLU
H\K]K Q^KJ QL O QL^ � H\JH Fbc KGHdFIQKLHJHQFL hJ] bFIL J] J ï ]Q^K K�KGHð h\KL ^K]QULQLU J lIFUIJOO QLU
VJLUSJUK NFI ]QOSVJHQFL �Q mK m OF^KVQLU J ]i]HKO � m � IQ]HJL �iUJJI^ � GFL]Q^KIK^ H\K NJH\KI FN Fbc KGH
FIQKLHJHQFL � ]JQ^ h\KL HJV�QLU JbFSH H\K hJi H\JH H\Q] lJIJ^QUO hJ] bFIL _ ï[\K Q^KJ H\JH VK^ HF
fQOSVJ JL^ aag hJ] HF GIKJHK J VJLUSJUK H\JH O J^K QH lF]]QbVK NFI lKFlVK HF GFOlIK\KL^ � ^K]GIQbK �
JL^ GFOOSLQGJHK JbFSH ]i]HKO ] d HF JLJVi K K� Q]HQLU JL^ lIFlF]K^ ]i]HKO ] H\IFSU\ GFOlSHKI bJ]K^
OF^KV]ð� IQ]HKL ��iUJJI^ � noo á� m

MH Q] ]SIlIQ]QLU \Fh OJLi JSH\FI] ^Q]GS]] H\JH H\K ïIKJVð hFIV^ Q] LFH O J^K FN Fbc KGH] bSH
JL Fbc KGHdFIQKLHK^ OF^KV Q] J UFF^ JllIF� QO JHQFL �ÐIJ\JO � áää á� m � \JH Q] O Q]]QLU QL H\KQI ^Q]GS]]QFL
Q] h\JH �iUJJI^ JL^ FH\KI] O JQLVi NIFO H\K fGJL^QLJkQJL ]G\FFV IKJVQ K^ _ h\KL bSQV^QLU J ]FNHhJIK
JllVQGJHQFL hK JIK QL NJGH QOlVKO KLHQLU J ]i]HKO OF^KV �H\K JllVQGJHQFL QH]KVN Q] J ]i]HKO � d H\K hFIV^
O Ji LFH O J^K FN Fbc KGH] bSH h\KL bSQV^QLU J ]FNHhJIK hK JIK LFH HIiQLU HF OF^KV H\K hFIV^ J] J h\FVK
bSH J lJIHQGSVJI ]i]HKO � lIK]KLH QL J UQkKL ^FOJQL FN H\K IKJV hFIV^ m [\Q] Q^KJ FN Fbc KGHdFIQKLHJHQFL
KO KIUQLU NIFO ]i]HKO OF^KVQLU h QVV b K NSIH\KI ^KkKVFl K^ QL H\K LK�H ]KGHQFL m

` ] JVIKJ^i FSHVQLK^ QL H\K lIKkQFS] ]KGHQFL � QH Q] JL QOlFIHJLH \ilFH\K]Q] QL H\Q] hFI� H\JH
Fbc KGHdFIQKLHJHQFL Q] H\K b K]H lJIJ^QUO NFI ^K]GIQb QLU ]i]HKO ] H\IFSU\ OF^KV] m ` VH\FSU\ H\Q] J]]KIHQFL
hJ] ^QIKGHVi ^KIQkK^ NIFO H\K ^K�LQHQFL FN ]i]HKO QH]KVN QH Q] JV]F QLHKIK]HQLU HF LFHK H\JH H\K bQIH\ FN H\K
Fbc KGHdFIQKLHK^ lJIJ^QUO Q] QLHQO JHKVi IKVJHK^ HF H\K Q^KJ FN ]i]HKO OF^KVQLU m �FI ]HIKLUH\KLQLU H\Q]
Q^KJ � QL H\Q] ]KGHQFL hK h QVV HJ�K J VFF� JH H\K Q^KJ] FN H\K �I]H lQFLKKI] H\JH NFIOSVJHK^ H\K NFSL^JHQFL] FN
Fbc KGHdFIQKLHJHQFL m [F �KKl FSI ^Q]GS]]QFL NFGS]K^ � hK h QVV GFLGKLHIJHK QL H\K Q^KJ] FN � IQ]HKL �iUJJI^ �
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GIKJHFI FN H\K fQOSVJ VJLUSJUK] � NJH\KI FN Fbc KGHdFIQKLHJHQFL JL^ NFSL^KI FN H\K fGJL^QLJkQJL ]G\FFV FN
Fbc KGHdFIQKLHJHQFL m

�Ý 2ì 2í 2Ý ¨ ØZö×ùÖ ç�þ÷÷ØÚ ÷ÖÚ ×�ù êÜ÷ÖÚZÖ÷�Z÷Ö êÜ�ÙÙõ © æýa ùÜ×bæØZùÖ×÷×ZÙÖ ÷ö ÷ ö�ö×ù�
öZ�Ûõ÷×ZÙÖ ×ÙÙõ

fQOSVJ M Q] S]SJVVi IKNKIIK^ HF J] H\K �I]H Fbc KGHdFIQKLHK^ VJLUSJUK m �KkKIH\KVK]] � QL fQOSVJ
M H\K hFI^] ´¾3 ¯º³ JL^ º¬·¯ hKIK LKkKI S]K^ m ML]HKJ^ Fbc KGH] hKIK GJVVK^ » µ´º¯¯ JL^ GVJ]]K] ·ºÁ
³²Ì²³²¯ ��iUJJI^ � noo á� m fQOSVJ M JQO K^ JH b KQLU J ]i]HKO ^K]GIQlHQFL VJLUSJUK JL^ J lIFUIJOO QLU
VJLUSJUK ��iUJJI^ � áäëß� m [\K FIQUQLJV UFJV] FN H\K JSH\FI] hJ] HF GIKJHK J VJLUSJUK H\JH QLGVS^K^
^K�LQHQFL] FN bJ]QG GFLGKlH] � JVVFhK^ J NFIO JV ^K]GIQlHQFL FN JLi ]i]HKO � JL^ QL h\QG\ ]i]HKO ^K]GIQld
HQFL] ]\FSV^ bK KJ]i HF IKJ^ JL^ S]KNSV NFI GFOOSLQGJHQFL �EJ\V JL^ �iUJJI^ � áäßß� m [\K QLHKIK]H FN
GFLkKIHQLU fQOSVJ QLHF J UKLKIJV lSIlF]K VJLUSJUK � O FIK H\JL cS]H J ]QOSVJHQFL VJLUSJUK � JL^ H\K Q^KJ
FN J^^QLU QL\KIQHJLGK GJlJbQVQHQK] b KHhKKL ·º³²Ì²³²¯ bIFSU\H Sl J LKh kKI]QFL FN fQOSVJ GJVVK^ fQOSVJ
ßà ��iUJJI^ JL^ EJ\V � áäàë� m

�i IKJ^QLU H\K �kKIi NKh � JIHQGVK] H\JH H\K O JQL JSH\FI] FN H\K fQOSVJ VJLUSJUK � �iUJJI^ JL^
EJ\V � h IFHK QH Q] GVKJI H\JH H\Ki hKIK GFL]GQFS] FN H\K ^K�LQHQFL FN J ]i]HKO J] J ]KH FN QLHKIJGHQLU Fbc KGH]
JL^ H\K IFVK FN Fbc KGHdFIQKLHJHQFL J] J OF^KVQLU FI ]QOSVJHQFL lJIJ^QUO m � \JH NFVVFh ] GJL bK IKJ^ J]
J ]SOOJIi FN H\K fGJL^QLJkQJL ]G\FFV FN Fbc KGHdFIQKLHJHQFL K�HIJGHK^ NIFO ��iUJJI^ JL^ EJ\V � áäàë �
�iUJJI^ � noo á� �iUJJI^ � áäëß�JL^ �EJ\V JL^ �iUJJI^ � áäßß� m ML H\Q] ^K]GIQlHQFL hK h QVV GFLGKLHIJHK
FL H\K bJ]QG Q^KJ] H\JH VK^ HF H\K NFIOSVJHQFL FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO bSH h QVV JV]F QLGVS^K ]FO K
^K�LQHQFL] FN GFLGKlH] H\JH JIK S]KNSV NFI Oi ^Q]]KIHJHQFL m

`GGFI^QLU HF �iUJJI^ � H\K Q^KJ H\JH VK^ HF fQOSVJ JL^ Fbc KGHdFIQKLHK^ lIFUIJOO QLU hJ] HF
GIKJHK J VJLUSJUK H\JH O J^K QH lF]]Qb VK NFI lKFlVK HF GFOlIK\KL^ � ^K]GIQb K � JL^ GFOOSLQGJHK JbFSH
]i]HKO ] JL^ HF JLJVi K K�Q]HQLU JL^ lIFlF]K^ ]i]HKO ] H\IFSU\ GFOlSHKI bJ]K^ OF^KV] m [\K bJ]QG
GFLGKlH QL fQOSVJ Q] H\K lIF GK]] � b KQLU G\JIJGHKIQ K^ bi J ^JHJ ]HISGHSIK JL^ JL FlKIJHQFL ISVK m [\K
QL^QkQ^SJV O KObKI] FN H\K ^JHJ ]HISGHSIK FN J lIFGK]] hKIK GJVVK^ JHHIQbSHK] m fQOSVJ M hJ] OF]HVi S]K^
J] J ]i]HKO ^K]GIQlHQFL VJLUSJUK m e F]H FN H\K HQO K � QH hJ] S]K^ J] J hJi HF UJH\KI OFIK QLNFIOJHQFL
JbFSH H\K ]i]HKO SL^KI ]HS^i JL^ SL^KI]HJL^ QH bKHHKI m

`H �I]H � fQOSVJ ^K�LK^ J ]i]HKO J] GFLHJQLQLU JGHQkK GFOlFLKLH] �³·³²´± � JL^ lJ]]QkK GFO d
lFLKLH] �º´³°® ¯µ � m ` GF]HSOKI hJ] UKLKIJHK^ bi H\K ]KIkQGK lJIH FN J ]HJHQFL � HIJL]NKIIK^ HF H\K �SKSK
lJIH FN JLFH\KI mmm [\K h\FVK ]HISGHSIK hJ] GJVVK^ J ±¯³Ê´µÍ JL^ JGHQFL] NIFO ]HJHQFL] hKIK IKUJI^K^
J] \JllKLQLU QL ^Q]GIKHK OFOKLH] QL HQO K H\KIKNFIK bKGFO QLU ^Q]GIKHK KkKLH LKHhFI�] m [\KL H\K Q^KJ
FN LKHhFI� hJ] ]Sb]HQHSHK^ bi H\K OFIK lFhKINSV GFLGKlH FN ® ´¶¯¬� GFL]Q]HQLU FN lIF GK]]K] H\JH hKIK



íî �FSL^JHQFLJV M]]SK]

^KGVJIK^ GFVVKGHQkKVi bi ·º³²Ì²³É ^KGVJIJHQFL] m
�iUJJI^ hJ] LFH kKIi �KKL FL S]QLU H\K HKIO `´®» °³¯µ [ º²¯±º¯� \K lIKNKIIK^ HF J^d]GIQb K

\QO ]KVN HF H\K ^Q]GQlVQLK FN Ã±Ç ´µ® ·³²ºm �K \J^ J lKI]FLJV ^Q]GFSI]K JbFSH H\K O KJLQLU FN H\K hFI^ JL^
H\K ^Q]GQlVQLK QH]KVN H\JH Q] QLHKIK]HQLU NFI S] HF SL^KI]HJL^ H\K h\FVK Q^KJ b K\QL^ Fbc KGHdFIQKLHJHQFL m
MLNFIO JHQG] Q] JL JllVQK^ FI KOlQIQGJV ]GQKLGK m � \QVK O JH\KO JHQG] Q] JbFSH IKVJHQFL] b KHhKKL ]l KGQ�K^
�SJLHQHQK] JL^ FlKIJHQFL] kJVQ^ QL ]lKGQ�K^ ^FO JQL] � MLNFIO JHQG] Q] JbFSH lIFGK]]K] JL^ H\K ^K]GIQlHQFL
FN H\KQI ]HJHK HIJL]QHQFL] m MLNFIO JHQG] ]\FSV^ b K ^K�LK^ VQ�K OF]H FH\KI ]GQKLGK] �VQ�K l\i]QG] � G\KO Q]HIi�
bFHJLi� ]F GQFVFUi FI lFVQHQGJV ]GQKLGK bSH SLVQ�K O JH\KO JHQG]� J] H\K ]HS^i bi ]GQKLHQ�G O KH\F^] FN J
^FOJQL FN l\KLFOKLJ JL^ J lKI]l KGHQkK ]KVKGHQLU J ]KH FN G\JIJGHKIQ]HQG] FN H\F]K l\KLFOKLJ m `L^
H\K lJIHQGS VJI lKI]lKGHQkK ]KVKGHK^ bi MLNFIO JHQG] Q] H\JH FN H\K QLNFIO JHQFL J]lKGH] FI lIF GK]]K] m fF
MLNFIO JHQG] Q] LFH JL Jb]HIJGH ]GQKLGK � QH Q] IKVJHK^ HF IKJVdhFIV^ l\KLFO KLJ m

MN hK NFVVFh H\Q] QLHKVVKGHSJV ^Q]GS]]QFL JL^ GFLHQLSK ^K�LQLU ]FO K FN H\K HKIO ] JL^ GFLGKlH]
H\JH JVIKJ^i JllKJIK^ QL H\K lIKkQFS] ^K�LQHQFL hK h QVV KL^ Sl UKHHQLU HF H\K GFLGKlH FN O F^KV QH]KVN m
�K cS]H O KLHQFLK^ H\JH MLNFIO JHQG] Q] IKVJHK^ HF IKJVdhFIV^ l\KLFO KLJ m �SH h\JH Q] J l\KLFO KLFLã
` »Æ ¯±´® ¯±´± Q] ^K�LK^ bi �iUJJI^ J] J H\ QLU H\JH \J] ^K�LQHK � QL^QkQ^SJV K� Q]HKLGK QL IKJVQHi FI H\K
O QL^ � JLiH\QLU IKJV QL QH]KVN m ` º´±º¯» ³ Q] J UKLKIJVQ K^ Q^KJ FN J GFVVKGHQFL FN l\KLFO KLJ � bJ]K^ FL
�LFh VK^UK FN GFOOFL lIFlKIHQK] FN QL]HJLGK] QL H\K GFVVKGHQFL m ` GFLGKlH Q] ^K�LK^ bi QH] K�HKL]QFL �H\K
GFVVKGHQFL FN l\KLFO KLJ H\JH H\K GFLGKlH GFkKI]� � QLHKL]QFL �H\K GFVVKGHQFL FN lIFlKIHQK] H\JH G\JIJGHKIQ K
H\K l\KLFO KLJ IKlIK]KLHK^ bi H\K GFLGKlH� JL^ ^K]QULJHQFL �H\K GFVVKGHQFL FN LJOK] bi h\QG\ H\K
GFLGKlH Q] �LFhL� m ` l\KLFO KLFL e Q] J ® ´¶¯¬ FN J l\KLFOKLFL © � JGGFI^QLU HF ]FO K lKI]l KGHQkK g�
QN J l KI]FL IKUJI^] e JL^ © J] ]QO QVJI JGGFI^QLU HF gm e Q] GJVVK^ H\K OF^KV � © H\K IKNKIKLH JL^ g Q]
H\K lKI]lKGHQkK m

ML H\K �I]H ^K�LQHQFL � hK JV]F O KLHQFLK^ H\K Q^KJ FN lIFGK]] m �K h QVV LFh ^QkK QLHF QH JL^
^Q]GFkKI QH] IKVJHQFL HF ]i]HKO ] m ` » µ´º¯ Q] J l\KLFO KLFL H\JH hK G\FF]K HF IKUJI^ J] J ^KkKVFlO KLH
FN J lJIH FN H\K hFIV^ H\IFSU\ HIJL]NFIO JHQFL] ^SIQLU J HQO K QLHKIkJV GJVVK^ QH] VQNK ]lJL m [\K bJ]QG
�SJVQHQK] FN J lIF GK]] JIK _ QH] ]Sb]HJLGK � QH] ]HJHK] � QH] HIJL]QHQFL] � JL^ QH] ]HISGHSIK m ` ]HJHK FN JL
QLNFIO JHQFL lIF GK]] Q] K�lIK]]K^ bi ^K]GIQbQLU _ d H\K OFOKLH JH h\QG\ H\K ]HJHK Q] IKGFI^K^ � QH] ]Sb]HJLGK �
O KJ]SIKO KLH FN lIFlKIHQK] JL^ HIJL]NFIOJHQFL] UFQLU FL � JVV JH H\JH OFOKLH m [\K ³µ°º³°µ¯ FN H\K
lIF GK]] Q] H\K VQO QHJHQFL] FN QH] ]KH] FN ]HJHK] JL^ H\S] FN QH] lF]]QbVK ]K�SKLGK] FN ]HJHK] m ` lIFGK]]
Q] IKUJI^K^ J] JL QLNFIO JHQFL lIF GK]] h\KL H\K �SJVQHQK] GFL]Q^KIK^ JIK _ QH] ]Sb]HJLGK � H\K l\i]QGJV
O JHHKI H\JH QH HIJL]NFIO ] � H\K ]HJHK FN QH] ]Sb]HJLGK � QL HKIO ] FN O KJ]SIJbVK lIFlKIHQK] � H\K IK]SVH] FN
O KJ]SIKO KLH] IKlIK]KLHK^ bi kJVSK] � QH] HIJL]QHQFL] � H\K HIJL]NFIO JHQFL] FN QH] ]Sb]HJLGK JL^ H\S] FN QH]
]HJHK m
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` É³¯® Q] J lJIH FN H\K hFIV^ H\JH Q] IKUJI^K^ J] J h\FVK � QH] ]Sb]HJLGK GFL]Q]HQLU FN GFO d
lFLKLH] � KJG\ GFOlFLKLH] ]HJHK G\JIJGHKIQ K^ bi H\K ]HJHK] FN lIFlKIHQK] � GJVVK^ JHHIQbSHK] � H\JH JIK
]KVKGHK^ J] b KQLU IKVKkJLH � JL^ bi ]HJHK HIJL]QHQFL] IKVJHQLU HF H\K]K JHHIQbSHK] JL^ HF FH\KI GFOlFLKLH]
JL^ H\KQI JHHIQbSHK] m

ML Fbc KGH FIQKLHK^ lIFUIJOO QLU JL QLNFIO JHQFL lIFGK]] Q] IKUJI^K^ J] J ]i]HKO ^KkKVFlQLU
H\IFSU\ HIJL]NFIO JHQFL] FN QH] ]HJHK m [\K ]Sb]HJLGK FN H\K lIF GK]] Q] FIUJLQ K^ J] H\K ]i]HKO GFOlFLKLH] �
GJVVK^ Fbc KGH] m ` OKJ]SIJbVK lIFlKIHi FN H\K ]Sb]HJLGK Q] J lIFl KIHi FN JL Fbc KGH m [IJL]NFIO JHQFL]
FN ]HJHK JIK IKUJI^K^ J] JGHQFL] bi Fbc KGH] m [\K ]Sb]HJLGK FN H\K ]i]HKO Q] FIUJLQ K^ J] Fbc KGH] �
bSQV^QLU H\K ]i]HKO �] GFOlFLKLH] m ` VV JHHIQbSHK] FN H\K ]Sb]HJLGK JIK lIFl KIHQK] FN Fbc KGH] m [IJL]QHQFL]
d HIJL]NFIO JHQFL] FN ]HJHK d JIK IKUJI^K^ J] bKQLU H\K IK]SVH FN JGHQFL] FN Fbc KGH] m
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`] J GFLGVS ]QFL � H\K bJ]QG Q^KJ] bK\QL^ Fbc KGH FIQKLHJHQFL H\JH O J�K QH ^Q�KIKLH NIFO FH\KI lKI]l KGHQkK] �
Q] H\JH _ �á� ` lIFUIJO K�KGSHQFL Q] IKUJI^K^ J] J l\i]QGJV O F^KV ]i]HKO ]QOSVJHQLU H\K bK\JkQFI FN KQH\KI
J IKJV FI QO JUQLJIi lJIH FN H\K hFIV^ d �n� l\i]QGJV O F^KVQLU Q] bJ]K^ SlFL H\K GFLGKlHQFL FN IKJVQHi QL
HKIO ] FN l\KLFO KLJ JL^ GFLGKlH] �Þ� J l\i]QGJV O F^KV ]i]HKO Q] GFL]HISGHK^ � O F^KVQLU l\KLFOKLJ bi
Fbc KGH] JL^ GFLGKlH] bi GJHKUFIQK] FN Fbc KGH] FI GVJ]]K] m

`H H\Q] lFQLH QH Q] JV]F QOlFIHJLH HF \QU\VQU\H JLFH\KI QOlFIHJLH �USIK _ ` VJL � Jim `lJIH NIFO
JV]F bKQLU GFL]Q^KIK^ FLK FN H\K OF]H QOlFIHJLH lKFlVK QL H\K bQIH\ FN Fbc KGHdFIQKLHJHQFL � ` VJL � Ji Q]
JV]F H\K NJH\KI FN O F^KIL UIJl\QGJV S]KI QLHKINJGK] JL^ H\K VJlHFl � H\K O JQL GIKJHFI FN H\K fOJVVHJV�
lIFUIJOO QLU VJLUSJUK JL^ H\K JSH\FI FN ]SG\ NJOFS] ]KLHKLGK] J] ïH\K b K]H hJi HF lIK^QGH NSHSIK Q]
HF QLkKLH QHð m ML �� Ji� áääÞ� \K ]SOOJIQ K] fO JVVHJV� � JL^ H\KIKNFIK Fbc KGHdFIQKLHJHQFL � QL H\K NFVVFh QLU
lIQLGQlVK] _

•
�kKIiH\ QLU Q] JL Fbc KGH

•
abc KGH] GFOOSLQGJHK bi ]KL^QLU JL^ IKGKQkQLU O K]]JUK] �QL HKIO ] FN Fbc KGH]�

•
abc KGH] \JkK H\KQI FhL QLHKILJV O KOFIi �QL HKIO ] FN Fbc KGH]�

•
�kKIi Fbc KGH Q] JL QL]HJLGK FN J GVJ]] �h\QG\ QL HSIL OS]H b K JL Fbc KGH�

•
[\K GVJ]] \FV^] H\K ]\JIK^ bK\JkQFI NFI QH] QL]HJLGK]
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•
[F KkJVSJHK J lIFUIJO VQ]H GFLHIFV Q] lJ]]K^ HF H\K �I]H Fbc KGH JL^ H\K IKO JQL^KI Q] HIKJHK^ J] QH]
OK]]JUK m

� \JH Q] lJIHQGSVJIVi QLHKIK]HQLU NFI FSI ^Q]GS]]QFL Q] H\K NJGH H\JH JH H\K HQO K FN NFIOSVJHQLU H\K bJ]Q]
FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO \K hJ] kKIi OSG\ QLHKIK]HK^ QL ]i]HKO ]QOSVJHQFL JNHKI \Q] hFI� QL H\K
`QI �FIGK JL^ H\K �JHQFLJV RKLHKI NFI `HOF]l\KIQG ©K]KJIG\ m �SIH\KIOFIK � \K JV]F JG�LFh VK^UK] H\K
^KKl QL�SKLGK H\JH H\K fQOSVJ VJLUSJUK \J^ FL \Q] Q^KJ] JL^ \K K�lVQGQH Vi O KLHQFL] H\K IKVJHQFL bKHhKKL
Fbc KGHdFIQKLHJHQFL JL^ ]i]HKO OF^KVQLU h\KL ]HJHQLU H\JH ïFbc KGHdFIQKLHK^ ^K]QUL Q] J ]SGGK]]NSV JHHKOlH
HF �SJVQHJHQkKVi QOlIFkK H\K K� GQKLGi FN OF^KVQLU H\K KkKI OFIK GFOlVK� ^iLJO QG ]i]HKO ] JL^ S]KI
IKVJHQFL]\Ql] mmmð �� Ji� áääÞ� m

aH\KI IKLFhLK^ JSH\FI] \JkK JV]F \QU\ VQU\HK^ H\Q] IKVJHQFL bKHhKKL Fbc KGHdFIQKLHJHQFL JL^
]QOSVJHQFL m [ QOFH\i �S^^ QL ��S^^ � áää á� ^K]GIQb K] H\K K� Q]HQLU IKVJHQFL]\Ql bKHhKKL Fbc KGHdFIQKLHK^
lIFUIJOO QLU JL^ ^Q]GIKHK KkKLH ]QOSVJHQFL m �K �LQ]\K] H\K ^Q]GS]]QFL ]HJHQLU H\JH ïGFOlSHJHQFL Q]
]QOSVJHQFLð m
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fFOKHQO K] h\KL OF^KVQLU J ]KH FN IKVJHK^ ]i]HKO ] � S]SJVVi b KVFLUQLU HF J UQkKL ^FO JQL � hK

IKJVQ K H\JH H\K]K OF^KV] ]\JIK O JLi GFL]HISGH] m �K JIK H\KL JbVK HF UKLKIJVQ K JGIF]] H\K]K ^Q�KIKLH
OF^KV] JL^ GFO K Sl h QH\ J OF^KV FN h\JH H\K ]KH FN IKVJHK^ OF^KV] ]\FSV^ GFLNFIO HF m [\Q] Q] h\JH
hK GJVV J ïO KHJOF^KVð � J OF^KV FN O F^KV] m ` ] J J OJHHKI FN NJGH H\K HKIO OKHJOF^KV Q] ]HQVV �SQHK
GFLHIFkKI]QJV JL^ J O JHHKI FN ^Q]GS]]QFL �]KK �hhhdeKHJOF^KV � �� m [\K GFLGKlH \J] bKKL K]l KGQJVVi
S]K^ QL IKVJHQFL HF �e� m [\K VJLUSJUK QH]KVN Q] S]K^ HF ^K]GIQb K H\K ]iLHJGHQG IS VK] H\JH JVV O F^KV]
h IQHHKL QL �e� OS]H J^FlH H\S] ^K�LQLU J OKHJOF^KV _ J OF^KV FN O F^KV] m e KHJOF^KVQLU JL^ �e�
JIK kKIi OSG\ IKVJHK^ HF JLFH\KI aeÐ ]HJL^JI^ _ H\K eKHJ abc KGH �JGQVQHi FI ea�

ML O JLi ]KL]K] J O KHJOF^KV Q] ]QO QVJI HF J IKUSVJI ^FOJQL OF^KV m ` ^FO JQL OF^KV H\FSU\
S]SJVVi \J] J OSG\ VK]] JObQHQFS] ]GFlK J] QH O F^KV] H\K ^FOJQL FN J UQkKL JllVQGJHQFL bSH JVIKJ^i
bKJIQLU H\Q] JllVQGJHQFL QL O QL^ m �FI H\ Q] IKJ]FL � QOlFIHJLH ^FO JQL JGHQk QHQK] H\JH ^F LFH ^QIKGHVi IKVJHK
HF H\K ]i]HKO bKQLU OF^KVK^ JIK VKNH FSH FN H\K ^FOJQL OF^KV FI c S]H OF^KVK^ JH J kKIi Jb]HIJGH VKkKV m
aL H\K FH\KI \JL^ � h\KL bSQV^QLU J O KHJOF^KV H\K IK]HIQGHQFL Q] LFH J lJIHQGSVJI ]i]HKO FI JllVQGJHQFL
bSH IJH\KI J ]KH FN ]i]HKO ] FI JllVQGJHQFL] H\JH O QU\H bK OF^KVK^ JGGFI^QLU HF H\Q] OKHJOF^KV m

ML H\K IK]H FN H\ Q] ]KGHQFL hK h QVV IK�KGH \Fh OKHJOF^KVQLU Q] SL^KI]HFF^ JL^ S]K^ QL ^Q�KIKLH
GFOOSLQHQK] IKVJHK^ HF ]FNHhJIK ^K]QUL m
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ML �e QVQ KH JV m� áääâ� H\Ki GFLGVS^K^ H\JH OKHJOF^KVQLU IK]SVH] QL ï GFULQHQkK KGFLFOið J] QH
IKlVJGK] K�HKL]QFL] �K�lVQGQH F GGSIIKLGK] FN J UQkKL GFLGKlH� bi QLHKL]QFL] �H\K ^K�LQHQFL FN H\K GFLGKlH
QH]KVN � m MH Q] H\S] J O KG\JLQ]O kKIi ]QO QVJI HF IKUSVJI GVJ]]Q�GJHQFL _ H\K IKVJHQFL bKHhKKL J OF^KV JL^
QH] OKHJ K�SQkJVKLH Q] H\JH b KHhKKL JL QL]HJLGK JL J GVJ]] m [\IKK ^QO KL]QFL] FN O KHJOF^KVQLU hKIK JV]F
Q^KLHQ�K^ _
�á� e KHJOF^KVQLU J] H\K OF^KVQLU FN J OF^KVQLU�IKlIK]KLHJHQFL VJLUSJUK m
�n� e KHJOF^KVQLU J] H\K OSVHQl VK QL]HJLHQJHQFL VKkKV] FN JllVQGJHQFL �LFh VK^UK m
�Þ� e KHJOF^KVQLU J] H\K OF^KVQLU FN QLNFIOJHQFL JbFSH \Fh HF S]K JL^ O JLQlSVJHK JllVQGJHQFL OF^KV] m

[\S] � UFQLU ïO KHJð O Ji OKJL ^KkKVFl QLU J GFOlSHJHQFLJV OF^KV NFI H\K NJO QVi FN JllVQGJHQFL] JH \JL^ �
^KkKVFl QLU JL JIG\QHKGHSIK NFI ]QOSVJHQLU JL^ K�KGSHQLU ]SG\ JllVQGJHQFL] � FI QOlVKO KLHQLU ]SG\ JL
JIG\QHKGHSIK QL H\K NFIO FN J ^KkKVFlO KLH lVJHNFIO �NIJO KhFI� m

ÐFQLU JVFLU H\K �I]H FN H\K H\IKK ^QO KL]QFL] lIKkQFS]Vi Q^KLHQ�K^ hK GFLGVS^K H\JH J �QL^ FN
O KHJOF^KV Q] H\K VJLUSJUK QL h\QG\ J OF^KV GJL bK K�lIK]]K^ m `L^ H\Q] Q] lIKGQ]KVi H\K QLHKIlIKHJHQFL
H\JH H\K abc KGH e JLJUKOKLH ÐIFSl �aeÐ� FN H\K `Re S]K] h\KL ^K]GIQbQLU �e� J] J O KHJOF^KV m
�kKL OFIK � H\K aeÐ \J] ^K�LK^ J eKHJ eF^KVQLU �JGQVQHi �ee�� QL FI^KI HF GIKJHK J lIKGQ]K ^K�LQHQFL
FN �e� QL QH] n mo kKI]QFL �©KUUQF � noon � aeÐ � nooÞ� m [\K ]KO JLHQG] JL^ ]iLHJ� FN �e� QH]KVN GJL bK
^K�LK^ S]QLU J ]Sb]KH FN H\K VJLUSJUK m �SIH\KIOFIK � �e� JL^ ea� �]KK ]KGHQFL ámp mÞ� GJL bK S]K^ HF
^K]GIQbK JL Fbc KGHdFIQKLHK^ OF^KV H\JH GJL H\KL bK HIJL]NFIO K^ QLHF J ^Q�KIKLH ^FO JQL �K mU m gKHIQ �KH]
FI EJHJ�Fh �KHhFI�]� bi JllViQLU NFIO JV HIJL]NFIO JHQFL] �ÑJIIT JL^ gJHJIQ GJ � noon� m

e KHJOF^KVQLU Q] JV]F ]FO KHQOK] SL^KI]HFF^ J] H\K ^K�LQHQFL FN J ]KOJLHQG OF^KV NFI J NJO QVi
FN IKVJHK^ ^FO JQL OF^KV] m ML H\Q] ]KL]K � O KHJOF^KVQLU b KGFO K] kKIi OSG\ IKVJHK^ HF aLHFVFUQGJV �LUQd
LKKIQLU m �K ^K�LK JL FLHFVFUi J] bKQLU H\K K�lVQGQH IKlIK]KLHJHQFL FN ^FO JQL GFLGKlH] m `L FLHFVFUi Q]
H\S] J ]i]HKO FN GFLGKlH] H\JH ^K�LK] H\K kF GJbSVJIi FN H\K lIFbVKO ^FO JQL JL^ IK]HIQGH] H\K hJi H\JH
H\K]K HKIO ] O Ji bK GFObQLK^ HF OF^KV H\K ^FO JQL m �L^KI H\Q] ^K�LQHQFL � H\K lIF GK]] FN bSQV^QLU JL
JLJVi]Q] ^FO JQL OF^KV QL J ]HJL^JI^ Fbc KGHdFIQKLHK^ O KH\F^FVFUi GJL bK SL^KI]HFF^ J] O KHJOF^KVQLU
J] VFLU J] H\K IK]SVHQLU OF^KV Q] lIKGQ]K JL^ UKLKIJV KLFSU\ J] HF bK S]K^ HF OF^KV ^Q�KIKLH ]i]HKO ]
JlJIH NIFO H\K FLK SL^KI ]HS^im ` ] lFQLHK^ FSH QL �EKkK^ QG � noon� � H\K lIFlKIHQK] FN J hKVV ^K]QULK^
FLHFVFUi JIK H\K ]JO K H\JL H\F]K FN JLi ]FNHhJIK ]i]HKO QLGVS^QLU GVJ]]K] QL JL Fbc KGHdFIQKLHK^ ^K]QUL _
^KGFOlF]JbQVQHi� SL^KI]HJL^JbQVQHi� K�HKL]QbQVQHi� O JQLHJQLJbQVQHi� O F^SVJIQHi JL^ QLHKINJGKJbQVQHim `L
FLHFVFUi Q] J ^FO JQL O KHJOF^KV H\JH h QVV b K S]K^ bi H\K ^Q�KIKLH OF^KV] IKVJHK^ HF H\JH lJIHQGSVJI ^Fd
O JQL m MH GFLkKi] HF J \ QKIJIG\QGJV IKlIK]KLHJHQFL h\KIK \QU\KI VJiKI] GFIIK]lFL^ HF ^FO JQLdQL^Kl KL^KLH
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FI GFIK GFLGKlH] JL^ VFhKI VJiKI] GFIIK]lFL^ HF GFLGKlH] FLVi O KJLQLUNS V QL J lJIHQGSVJI ^FO JQL m [\K
¤JkJ GVJ]] VQbIJIi Q] � NFI QL ]HJLGK � J UFF^ K�JOlVK FN UKLKIJV S]JUK FLHFVFUim

�SH QL ]i]HKO KLUQLKKIQLU � O KHJOF^KVQLU Q] SL^KI]HFF^ QL J �SQHK ^Q�KIKLH ]KL]K m ` OKHJd
OF^KV Q] \KIK J ]QOlVK JllIF� QO JHQFL �S]SJVVi O JH\KO JHQGJV� FN J GFOlVK� ]i]HKO OF^KV ��JIHFL � áääp �
RJSU\VQL � áääà� m �KIK H\K OF^KV QLlSHdFSHlSH bK\JkQFI Q] ]KKL J] bVJG�dbF� JL^ Q] JllIF�QO JHK^ bi
J lFViLFO QJV O KHJOF^KV m [\K �I]H H\QLU HF ^F QL H\K O KHJOF^KVQLU lIF GK]] Q] HF GVKJIVi Q^KLHQNi H\K
lSIlF]K FN H\K O KHJOF^KV m `NHKI H\JH � H\KIK Q] JL QHKIJHQkK lIF GK]] GFL]Q]HQLU FL �RJSU\VQL � áääà� _
�á� fKVKGH JL K�lKIQO KLHJV ^K]QUL
�n� ©SL H\K ]QOSVJHQFL
�Þ� RFVVKGH EJHJ
�p � fKVKGH J O KHJOF^KV ]KH
�â� fKVKGH Q^KLHQ� GJHQFL OKH\F^FVFUi
�ß� ÐKLKIJHK H\K O KHJOF^KV

[\K ]QOlVKI NFIO FN J O KHJOF^KV GJL IKkKJV H\K b K\JkQFI FN J OFIK GFOlVK� OF^KV m �K]Q^K � H\K
O KHJOF^KV IK�SQIK] VK]] GFOlSHKI IK]FSIGK] JL^ GJL bK ISL QLHKL]QkKVi SL^KI GFLHIFVVK^ lJIJO KHKI] HF
IKkKJV h\JH J�KGH] H\K ]i]HKO lKINFIO JLGK m

�SH QN hK JGGKlH H\K bIFJ^KI ^K�LQHQFL FN e KHJOF^KV UQkKL h\KL ]HJIHQLU H\Q] ]KGHQFL d J
O KHJOF^KV Q] c S]H J OF^KV FN J ]KH FN IKVJHK^ OF^KV] d hK GJL GFLGVS^K H\JH OF]H OF^KVQLU KLUQLKKIQLU
KL^] Sl IKVJHK^ HF O KHJOF^KVQLU m � \KL OF^KVQLU J ]i]HKO hK S]SJVVi hJLH HF IKS]K FSI Jb]HIJGHQFL
FI OF^KVQLU K�FIH JL^ HIi HF GFO K Sl h QH\ J OF^KV H\JH Q] LFH FLVi S]KNS V NFI H\K lJIHQGSVJI lIFb VKO
JH \JL^ bSH GJL bK IKdS]K^ QL ]QO QVJI ]QHSJHQFL] � H\JH Q] J O KHJOF^KV m

ML H\ Q] ]KL]K � O KHJOF^KVQLU Q] kKIi OSG\ IKVJHK^ HF H\K JGHQkQHi FN º¬·²Ç É²±Ë º¬·¯m � \KL hK
Q^KLHQNi GVJ]]K] NIFO J ]KH FN K� Q]HQLU Fbc KGH hK JIK JllViQLU JL Jb]HIJGHQFL lIF GK]] H\JH Q] kKIi ]QO QVJI
HF H\K FLK hK JllVi FLGK hK \JkK H\K GVJ]]K] JL^ hK HIi HF UIFSl H\KO HFUKH\KI QL ^Q�KIKLH GJHKUFIQK]
FI O KHJdGVJ]]K] m [\Q] Q] S]SJVVi JGGFOlVQ]\K^ bi ^K�LQLU QL\KIQHJLGK \QKIJIG\ QK] m

[\K �I]H VKkKV] FN H\K QL\KIQHJLGK \QKIJIG\i JL^ H\K hJi H\K]K � S ]SJVVi Jb]HIJGH � GVJ]]K] IKVJHK
^K�LK J O KHJOF^KV H\JH GJL bK H\KL QL]HJLHQJHK^ bi ^K�LQLU ^Q�KIKLH GFLGIKHK GVJ]]K] H\JH UQkK l VJGK
HF J LKh OF^KV m [\Q] Q] lJIHQGSVJIVi ]F h\KL ^K�LQLU J h\QHKdbF� NIJO KhFI� �]KK ]KGHQFL ámÞ� m

` ] J O JHHKI FN NJGH � FLK FN H\K OJQL UFJV] FN H\ Q] [\K]Q] Q] HF GVJ]]QNi GVJ]]K] IKVJHK^ HF H\K
^QUQHJV ]QULJV lIF GK]]QLU ^FO JQL m [\Q] GVJ]]Q�GJHQFL h QVV IK]S VH QL H\K OKHJOF^KV H\JH h QVV b K lIK]KLHK^
QL G\JlHKI p m
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� KLH �KG� Q] FLK FN H\K OF]H QL�SKLHQJV l KFl VK QL OF^KIL ]FNHhJIK KLUQLKKIQLU m �K Q] H\K

NJH\KI FN H\K KjHIKO K gIFUIJOO QLU O KH\F^FVFUi� H\K R©R GJI^] JL^ H\K �I]H FLK HF KLkQ]QFL H\K S]K
FN ]FNHhJIK lJHHKIL] �]KK ]KGHQFL ámÞ mß� m aLK FN H\K NSL^JO KLHJV Q]]SK] QL jg Q] H\K QOlFIHJLGK FN S]QLU
O KHJl\FI] m

ML ��KG� � noon� H\K JSH\FI QLNFIO JVVi ^K�LK] H\K Q^KJ FN J ® ¯³·» Æ ´µ J] hKVV J] J ]KH FN GFLGKlH]
H\JH JIK IKVJHK^ HF H\KO m �FI H\K lSIlF]K FN H\Q] ^Q]GS]]QFL QH QH QLHKIK]HQLU HF HJ�K J VFF� JH ]FOK FN
H\KO _

•
5 ¯³´±É®É Q] HF IKNKI HF J h\FVK bi J lJIH

•
` ²® ²¬¯ Q] JL K�lVQGQH GFOlJIQ]FL

•
`L ·±·¬´ËÉ Q] JL K�lVQGQH GFOlJIQ]FL h\KIK H\K lJIH] JIK GFLLKGHK^

•
`L^ J ® ¯³·» Æ ´µ Q] H\K VQL�QLU HhF ]KH] FN GFLGKlH] d [\K SL^KI]HJL^QLU QH]KVN FN FLK ]KH FN GFLGKlH]
QL HKIO ] FN JLFH\KI

` OKHJl\FI Q] O J^K FN J ]FSIGK � J HJIUKH JL^ J O JllQLU m `GGFI^QLU HF �KG� � h\JH O J�K] O KHJl\FI]
S]KNSV Q] ïH\K UJO K FN Q]�Q] LFHð � h\QG\ \KVl] H\QL�QLU JbFSH H\K lIFbVKO JL^ SL^KI]HJL^QLU QH m `
OKHJl\FI Q] b K]H SL^KI]HFF^ QN QH Q] bJ]K^ QL J ïUIFSL^ OKHJl\FIð � H\JH Q] QH \J] J l\i]QGJV K�lKIQKLGK
bJ]Q] m

e KHJl\FI] JIK GFL]HJLHVi S]K^ QL ]FNHhJIK ^K]QUL m MGFL] � NFI QL]HJLGK � QL J UIJl\QGJV S]KI
QLHKINJGK JIK bJ]K^ FL OKHJl\FI] �H\K l KLGQV � H\K lJQLH bSG�KH FI H\K ]JL^ GVFG� � m �SH Q] lIFbJbVi
QL H\K jg GFOOSLQHi h\KIK H\Q] GFLGKlH \J] bKGFO K K]lKGQJVVi QOlFIHJLH m ` �Ki lFQLH HF H\K jg
OKH\F^FVFUi Q] h\JH H\Ki GJVV [É³¯® 5 ¯³·» Æ ´µ h\QG\ Q] J ]QOlVK ]\JIK^ ]HFIi FN \Fh H\K ]i]HKO
hFI�] ��KG� � áäää� m [\JH Q] J ]HFIi H\JH KkKIiFLK d GF]HSO KI] � lIFUIJOOKI] � J L^ OJLJUKI] d GJL HKVV
JbFSH \Fh H\K ]i]HKO hFI�] m ` lIFlKI ]i]HKO OKHJl\FI ]SllFIH] NFSI bJ]QG J]l KGH] FN ]i]HKO bSQV^QLU _
GFOOFL kQ]QFL � ]\JIK^ kF GJbSVJIi� UKLKIJHQk QHi JL^ JIG\QHKGHSIK m MH Q] JV]F ]FO KHQO K] ]KKL J] J kJVQ^
]Sb]HQHSHQFL NFI h\JH QL OF]H O KH\F^FVFUQK] Q] GJVVK^ H\K ]i]HKO JIG\QHKGHSIK ��K]H � noon� m

fFO K JSH\FI] UF KkKL bKiFL^ H\ Q] S]K FN OKHJl\FI JL^ GVJQO H\JH QL Fbc KGHdFIQKLHK^ ^K]QUL J
lIFUIJO Q] J O KHJl\FI FN H\K IKJV hFIV^ ��FbVK KH JV m� noon� m [\K JSH\FI] JIUSK H\JH H\K Fbc KGH] S]K^
QL H\K Fbc KGHdFIQKLHK^ lIFUIJO JIK LFH H\K ]JO K �QL^ J] IKJVdhFIV^ Fbc KGH] m abc KGH] QL H\K ^K]QUL JIK
LFH ïJb]HIJGHQFL]ð FN H\K IKJVdhFIV^ Fbc KGH] b KGJS]K IKJV Fbc KGH] JIK LFH QL ]HJLGK] FN H\K ]FNHhJIK FLK] �
IJH\KI H\K IKVJHQFL]\Ql b KHhKKL ]FNHhJIK Fbc KGH] JL^ K�HKILJV Fbc KGH] GJL bK ]KKL J] J ïO KHJl\FIð m
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�SH \Fh ^FK] H\Q] GFLGKlH IKVJHK HF H\K FLK] lIKkQFS]Vi QLHIF^SGK^ã MH Q] FSI FlQL QFL H\JH
H\K S]K FN H\K O KHJl\FI GFLGKlH QL ]FNHhJIK KLUQLKKIQLU Q] O Q]VKJ^QLU m eF]H FN H\K HQO K] h\KL HJV�QLU
JbFSH J ]i]HKO OKHJl\FI h\JH hK JIK JGHSJVVi ^FQLU Q] HF ^K]GIQb K J ® ´¶¯¬m �KH S] IKO KObKI H\JH
J OF^KV ^FK] LFH LKK^ HF KQH\KI b K NFIOJV FI HF GFOlVKHKVi ^K]GIQb K J ]i]HKO SL^KI ]HS^i JL^ H\K
GFIIKGHLK]] FN J OF^KV Q] FLVi O KJ]SIK^ QL IKVJHQFL HF \Fh hKVV QH JGGFOlVQ]\K] QH] lSIlF]K m [\K lSIlF]K
FN J GFLGKlHSJV O F^KV GJL bK � J] JVIKJ^i GFOOKLHK^ QL ]KGHQFL ámn mn � HF GFOOSLQGJHK Q^KJ] m [\Q] Q]
bJ]QGJVVi H\K ]JO K Q^KJ J] H\K É³¯® ® ¯³·» Æ ´µm

[\K FLVi lIFbVKO h QH\ S]QLU H\K O KHJl\FI J] J ^IQkQLU NFIGK H\IFSU\FSH H\K ^KkKVFlO KLH Q]
H\JH QH lIFOFHK] H\K Q^KJ H\JH H\K ]i]HKO Q] ]HJHQG QL HhF hJi] m � QI]H � J IKJV O KHJl\FI Q] S]SJVVi ^Q� GSVH
HF �L^ bSH KkKL OFIK ^Q� GSVH HF G\JLUK FLGK J^FlHK^ m RFLGKlHSJV G\JLUK] QLHIF^SGK^ VJHKI QL H\K
^KkKVFlOKLH OJi GFLHIJ^QGH FLK FN H\K SL^KIViQLU Q^KJ] QL H\K O KHJl\FI m ` VH\FSU\ H\K O KHJl\FI GJL
H\KL bK Sl^JHK^ � G\JLGK] JIK H\JH QH h QVV H\KL bKGFO K O Q]VKJ^QLU m aL H\K FH\KI \JL^ � QN hK H\QL� FL
OF^KV] hK H\QL� FL J GFLHQLSFS] FN ^Q�KIKLH OF^KV] H\JH KkFVkK NIFO H\K OF]H Jb]HIJGH JL^ GFLGKlHSJV
FLK hK O Ji \JkK QL H\K kKIi QLQHQJV l\J]K] HF H\K K�KGSHJbVK OF^KV FI GF^K QH]KVN m [\Q] Q^KJ FN H\K OF^KV
b KQLU JbVK HF ^K]GIQbK H\K ]i]HKO JH ^Q�KIKLH VKkKV] FN Jb]HIJGHQFL Q] JV]F VF]H h\KL S]QLU H\K ]i]HKO
OKHJl\FI lJIJ^QUO m

!no² ³%�+(��%´ 
ML LK�H G\JlHKI hK h QVV lIK]KLH J NIJO KhFI� NFI ^KkKVFl QLU OS]QG JL^ JS^QF JllVQGJHQFL] m

MH Q] hKVV hFIH\ QH HF �I]H SL^KI]HJL^ JVV H\K HKG\L Q�SK] JL^ GFLGKlH] IKVJHK^ HF ]FNHhJIK NIJO KhFI�
^KkKVFlOKLH m MH Q] JV]F QLHKIK]HQLU HF ]KK \Fh NIJOKhFI�] IKVJHK HF lIKkQFS]Vi ^K�LK^ GFLGKlH] VQ�K
]i]HKO ] FI O KHJOF^KV] m

vwx� xw µ )¶.(-(�.}
ML J UKLKIJV ]KL]K hK GJL ^K�LK J NIJOKhFI� J] J UKLKIJV lFFV FN GFL]HISGH] NFI SL^KI]HJL^QLU

J ^FO JQL H\JH Q] LFH HQU\HVi KLFSU\ FIUJLQ K^ HF GFL]HQHSHK J lIK^QGHQkK H\KFIim �FhKkKI � QH Q] l F]]QbVK
HF J^^ J^^QHQFLJV ^KHJQV] ]F J] HF GFO K Sl h QH\ J lIK^QGHQkK H\KFIi NIFO J NIJO KhFI� m aLK c S^UK] J
NIJO KhFI� QL HKIO ] FN H\K ]SGGK]] FI NISQHNS VLK]] FN H\K H\KFIQK] QH UKLKIJHK] �`L^KI]FL � áäëÞ� m

[\K HKIO NIJO KhFI� Q] kKIi OSG\ S]K^ QL ]FNHhJIK KLUQLKKIQLU � K]l KGQJVVi QL IKVJHQFL HF Fbc KGHd
FIQKLHK^ JLJVi]Q] JL^ ^K]QUL m [\K �I]H Fbc KGHdFIQKLHK^ NIJO KhFI�] HF b K GFL]Q^KIK^ J] ]SG\ JIK H\K
eÑR �eF^KV Ñ QKh RFLHIFVVKI� NFI fO JVVHJV� JL^ H\K e JG`ll NFI `llVK JllVQGJHQFL] m aH\KI QOlFIHJLH
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NIJO KhFI�] NIFO H\Q] QLQHQJV l\J]K hKIK �[�� ��KQLJL^ KH JV m� áäëä� JL^ MLHKIkQKh ] m MH Q] QLHKIK]HQLU HF
LFHK H\JH OF]H FN H\K ]KO QLJV NIJOKhFI�] hKIK IKVJHK^ HF ^K]QUL QLU S]KI QLHKINJGK] m ML H\K NIJO KhFI�
\Q]HFIi� QH Q] JV]F QOlFIHJLH HF GQHK H\K LJO K FN H\K [JVQUKLH GFOlJLi� J c FQLH kKLHSIK FN `llVK RFOlSHKI �
M�e JL^ �Kh VKHHdgJG�JI^ m [\Ki ^KkKVFlK^ J ]KH FN HFFV] NFI IJl Q^ JllVQGJHQFL ^KkKVFlO KLH SL^KI H\K
LJOK FN ïRFOOFL gFQLHð H\JH GFL]Q]H FL OFIK H\JL J \SL^IK^ aa NIJO KhFI�] m

[\K OF]H JGGKlHK^ ^K�LQHQFL NFI JL Fbc KGH FIQKLHK^ NIJO KhFI� Q] _ ï J NIJOKhFI� Q] J ]KH FN GVJ]]K]
H\JH KObF^QK] JL Jb]HIJGH ^K]QUL NFI ]FVSHQFL] HF J NJO QVi FN lIFb VKO ]ð �¤F\L]FL JL^ �FFHK � áäëë� m ML
H\K NIJOKhFI� VQHKIJHSIK ��KG� JL^ ¤F\L]FL � áääp � [JVQUKLH � áääp � �F]G\ KH JV m� áäää� hK GJL �L^ ]QO Qd
VJI ^K�LQHQFL] H\JH GJL bK ]SOOJIQ K^ QL H\K NF VVFh QLU _ ` NIJO KhFI� Q] H\K IKS]JbVK ^K]QUL FN J ]i]HKO
FI J lJIH FN J ]i]HKO K�lIK]]K^ J] J ]KH FN Jb]HIJGH GVJ]]K] JL^ H\K hJi H\K QL]HJLGK] FN H\F]K GVJ]]K]
GFVVJbFIJHK d J NIJOKhFI� Q] J ]KH FN lIKNJbIQGJHK^ ]FNHhJIK bSQV^QLU bVF G�] H\JH lIFUIJOOKI] GJL S]K �
K�HKL^ � FI GS]HFO Q K NFI ]lKGQ�G GFOlSHQLU ]FVSHQFL] d NIJO KhFI�] JIK VJIUK Jb]HIJGH JllVQGJHQFL] QL
J lJIHQGSVJI ^FO JQL H\JH GJL bK HJQVFIK^ NFI QL^QkQ^SJV JllVQGJHQFL] d J NIJO KhFI� Q] J IKS]JbVK ]FNHd
hJIK JIG\QHKGHSIK GFOlIQ]QLU bFH\ ^K]QUL JL^ GF^K m ` ] �¤F\L]FL � áääà� lFQLH] FSH � JVH\FSU\ ^Q�KIKLH �
JVV ^K�LQHQFL] JIK GFIIKGH b KGJS]K H\Ki NFGS] FL ^Q�KIKLH kQKh ] FN J NIJOKhFI� ]SG\ J] ]HISGHSIJV FI
NSLGHQFLJV m

vwx� x~ · *�± )*-()} �¸ & �) ¥¥¦�)}(¹.)� ¸*&,)��*º
�KJIQLU H\K]K ^K�LQHQFL] QL O QL^ � J LSObKI FN lIFl KIHQK] JIQ]K NIFO J hKVVd^K]QULK^ NIJO KhFI� m
` NIJO KhFI� ^K�LK] H\K bK\JkQFI FN J GFVVKGHQFL FN Fbc KGH] m MH lIFkQ^K] hJi] FN IKS]QLU JLJVi]Q] �

^K]QUL JL^ GF^K JL^ QLGVS^K] J ]KH FN ]FNHhJIK bSQV^QLU bVF G�] H\JH lIFUIJOOKI] GJL S]K � K�HKL^ � FI
GS]HFO Q K NFI ]l KGQ� G GFOlSHQLU ]FVSHQFL] m [\K]K bSQV^QLU bVF G�] S]SJVVi O J�K Sl J VQbIJIi FN ]Sb GVJ]]K] m

` NIJO KhFI� � H\FSU\ � Q] O FIK H\JL J hKVVdh IQHHKL GVJ]] VQbIJIi� QH Q] JL Jb]HIJGH ]lKGQ�GJHQFL
FN J �QL^ FN JllVQGJHQFL m � QbIJIQK] IKS]K GF^K bSH VQHHVK JLJVi]Q] FI ^K]QUL m ` GVJ]] VQbIJIi ^FK] LFH
KLNFIGK J lJIHQGSVJI ^K]QUL FL JL JllVQGJHQFL � QH c S ]H lIFkQ^K] NSLGHQFLJVQHi H\JH GJL \KVl H\K JllVQGJHQFL
HF ^F QH] c Fb m �KkKIH\KVK]] � ]FO K VQbIJIQK] K�\Qb QH NIJO KhFI�dVQ�K bK\JkQFI JL^ ]FO K NIJO KhFI�] GJL
bK S]K^ J] GVJ]] VQbIJIQK] m MH GJL bK ]KKL J] J GFLHQLSSO hQH\ HIJ^QHQFLJV GVJ]] VQbIJIQK] JH FLK KL^ JL^
]Fl\Q]HQGJHK^ NIJO KhFI�] JH H\K FH\KI m

� QH\ NIJO KhFI�] � ^KkKVFl KI] ^FL �H \JkK HF ]HJIH NIFO ]GIJHG\ KkKIi HQO K H\Ki hIQHK J lJIHQGSVJI
JllVQGJHQFL m �IJO KhFI�] \KVl ^KkKVFl KI] lIFkQ^K ]FVSHQFL] NFI lIFbVKO ^FO JQL] JL^ bKHHKI O JQLHJQL
H\F]K ]FVSHQFL] m [\Ki JV]F lIFkQ^K J hKVVd^K]QULK^ JL^ H\FSU\H FSH QLNIJ]HISGHSIK ]F H\JH h\KL LKh
lQKGK] JIK GIKJHK^ JL^ J^^K^ � H\Ki GJL bK QLHKUIJHK^ h QH\ O QLQO JV QOlJGH FL FH\KI lQKGK] FN H\K
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NIJO KhFI� ��KV]FL � áääp� m
�F OJHHKI \Fh KVKUJLH JL^ hKVVd^K]QULK^ J NIJO KhFI� Q] � QH hFL �H bK S]K^ SLVK]] H\K GF]H

FN SL^KI]HJL^QLU QH JL^ H\KL S]QLU QH] Jb]HIJGHQFL] Q] VFhKI H\JL H\K l KIGKQkK^ GF]H FN h IQHQLU H\K]K
NSLGHQFLJVQHQK] NIFO ]GIJHG\ � h QH\FSH S]QLU H\K NIJO KhFI� ��FFG\ � áääpJ� m MH Q] QOlFIHJLH HF IKO KObKI
H\JH fFNHhJIK Q] LFH IKS]JbVK SLHQV QH \J] b KKL IKS]K^ �¤F\L]FL � áääÞ� m

[F bK ]SGGK]]NSV � J NIJO KhFI� OS]H bK GFOlVKHK � �K� QbVK � K�HKL]Qb VK � JL^ SL^KI]HJL^JbVK
�[JVQUKLH � áääp� m ` NIJO KhFI� ]\FSV^ JV]F Fb]KIkK hJi] FN O QLQO Q QLU lFHKLHQJV GVQKLH KIIFI] JL^ KLd
\JLGK lVJHNFIO lFIHJbQVQHim MH ]\FSV^ bK QVVS]HIJHK^ h QH\ K�JOlVK] m ��JOlVK] O J�K NIJO KhFI�] OFIK
GFLGIKHK JL^ OJ�K H\KO KJ]QKI HF SL^KI]HJL^ �¤F\L]FL � áään� m ` ] J O JHHKI FN NJGH � J NIJO KhFI� Q] c S]H
J UKLKIJVQ JHQFL FN lIKK� Q]HQLU K�JOlVK] QL J lJIHQGSVJI JllVQGJHQFL ^FO JQL m `L K�JOlVK FN J NIJO KhFI�
Q] J S]K GJ]K m

�IJO KhFI�] QOlF]K J OF^KV H\JH H\K H\K ^KkKVFl KI OS]H J^JlH HF m �SH FL H\K FH\KI \JL^
NIJO KhFI�] QOlIFkK ^KkKVFlKI lIF^SGHQk QHi �eF]KI JL^ � QKI]HIJ]  � áääß� m

[\K UFJV] FN NIJO KhFI� ^K]QUL ]\FSV^ bK HF bSQV^ JllVQGJHQFL] NIFO lIKK� Q]HQLU GFOlFLKLH] �
S]K J ]O JVV LSObKI FN Hil K] FN GFOlFLKLH] FkKI JL^ FkKI JL^ hIQHK J] VQHHVK GF^K J] lF]]QbVK �SVHQO JHK
UFJV Q] LFdGF^K _ bSQV^ lIFUIJO ] bi ^QIKGH O JLQlSVJHQFL � �¤F\L]FL � áääÞ� m � QH\ J NIJOKhFI� QH ]\FSV^L �H
HJ�K J UFF^ lIFUIJOOKI HF bSQV^ J UFF^ lIFUIJO m �IJO KhFI�] JIK ^K]QULK^ bi K�lKIH] QL H\JH ^FO JQL
bSH GJL H\KL bK S]K^ bi LFLdK�lKIH] m

` NIJO KhFI� S]SJVVi lVJi] H\K IFVK FN H\K O JQL lIFUIJO QL GFFI^QLJHQLU JL^ ]K�SKLGQLU Jld
lVQGJHQFL JGHQk QHi JL^ �Fh GFLHIFV m ML J NIJO KhFI� � H\K O JQL lIFUIJO Q] IKS]K^ � JL^ H\K ^KkKVFlKI
^KGQ^K] h\JH Q] lVSUUK^ QLHF QH JL^ O J�K] LKh GFOlFLKLH] H\JH JIK lVSUUK^ QL m [\K ^KkKVFl KI] GF^K
UKH] GJVVK^ bi H\K NIJO KhFI� GF^K m [\K NIJO KhFI� ^KHKIO QLK H\K FkKIJVV ]HISGHSIK JL^ �Fh FN GFLHIFV
FN H\K lIFUIJO �¤F\L]FL � áääà� m

�IJO KhFI�] JIK IKVJHK^ HF ^K]QULQLU GFOlFLKLH] m � \KL ^K]QULQLU J GFOlFLKLH hK JV]F \JkK
HF HIJ^K ]QOlVQGQHi NFI lFhKI m ` GFOlFLKLH h QH\ O JLi lJIJO KHKI] GJL bK S]K^ FNHKL bSH h QVV b K \JI^
HF VKJIL �¤F\L]FL � áääà� m

� QLJVVi� J NIJO KhFI� IKS]K] JLJVi]Q] m MH ^K]GIQb K] H\K �QL^] FN Fbc KGH] H\JH JIK QOlFIHJLH JL^
lIFkQ^K] J kF GJbSVJIi NFI HJV�QLU JbFSH J lIFbVKO m `L K�lKIH QL J lJIHQGSVJI NIJO KhFI� ]KK] H\K hFIV^
QL HKIO ] FN H\K NIJOKhFI� � JL^ h QVV LJHSIJVVi ^QkQ^K QH QLHF H\K ]JO K GFOlFLKLH] m [hF K�lKIH S]KI] FN
H\K ]JO K NIJOKhFI� h QVV �L^ QH KJ]QKI HF SL^KI]HJL^ KJG\ FH\KI] ^K]QUL] � ]QLGK H\Ki h QVV GFO K Sl h QH\
]QO QVJI GFOlFLKLH] JL^ h QVV ^K]GIQb K H\K ]i]HKO ] H\Ki hJLH HF bSQV^ QL ]QO QVJI hJi] �¤F\L]FL � áääà� m
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EQ�KIKLH kQKh ] GJL bK S]K^ NFI GVJ]]QNi QLU ]FNHhJIK NIJO KhFI�] m
[JVQUKLH � NFI QL]HJLGK � KVJbFIJHK^ ^Q�KIKLH hJi] FN GVJ]]QNiQLU NIJOKhFI�] �[JVQUKLH � áääp� m aL

FLK \JL^ � J NIJO KhFI� GJL bK GVJ]]Q�K^ J] JL ·»» ¬²º·³²´± Ç µ·® ¯Ê´µÍ � J ¶´® ·²± Ç µ·® ¯Ê´µÍ FI J °»» ´µ³
Ç µ·® ¯Ê´µÍ m `llVQGJHQFL NIJO KhFI�] JIK H\F]K H\JH QLHKL^ HF c S]H F�KI ]SllFIH NFI ^KkKVFlQLU FLK �QL^
FN ]FNHhJIK JllVQGJHQFL FI lJIH FN JL JllVQGJHQFL m `L K�JOlVK GFSV^ b K J NIJO KhFI� NFI ^KkKVFlQLU
UIJl\QGJV S]KI QLHKINJGK] m fSllFIH NIJO KhFI�] F�KI \FIQ FLHJV � ]i]HKO dVKkKV ]KIkQGK] VQ�K � VK JGGK]] FI
]SllFIH NFI ^Q]HIQbSHK^ GFOlSHQLU m � QLJVVi ^FO JQL NIJO KhFI�] JIK H\F]K H\JH UQkK ]SllFIH HF

`LFH\KI [JVQUKLH GVJ]]Q� GJHQFL ]KlJIJHK^ NIJO KhFI�] QLHF ·µºÆ ²³¯º³°µ¯Á¶µ²Ì¯± FI ¶·³·Á¶µ²Ì¯±m
`IG\QHKGHSIKd^IQkKL NIJO KhFI�] IKVi FL QL\KIQHJLGK NFI GS]HFO Q JHQFL h\QVK ^JHJd^IQkKL NIJOKhFI�] IKVi
FL Fbc KGH GFOlF]QHQFL m ` IG\ QHKGHSIKd^IQkKL NIJO KhFI�] GJL bK ^Q� GSVH HF S]K b KGJS]K H\Ki IK�SQIK
H\K GVQKLH HF hIQHK J VFH FN GF^K bSH ^JHJd^IQkKL GJL IK]S VH kKIi VQO QHQLU m [ilQGJVVi� J hKVVd^K]QULK^
NIJO KhFI� F�KI] JL^ JIG\QHKGHSIKd^IQkKL bJ]K h QH\ J ^JHJd^IQkKL VJiKI m

[\K OF]H JGGKlHK^ GVJ]]Q�GJHQFL � H\FSU\ � Q] lIFbJbVi H\JH FN ©JVl\ � m ¤F\L]FL JGGFI^QLU HF
h\QG\ ]FNHhJIK NIJOKhFI�] GJL bK bJ]QGJVVi GVJ]]Q�K^ QLHF ÊÆ ²³¯Á¾´U Ç µ·® ¯Ê´µÍ JL^ ¾¬·ºÍÁ¾´U Ç µ·® ¯Á
Ê´µÍ �¤F\L]FL JL^ �FFHK � áäëë � ©FbKIH] JL^ ¤F\L]FL � áääß� m ML J h\QHKdbF� NIJOKhFI� � H\K S]KI J^^]
O KH\F^] HF K� Q]HQLU ]SlKIdGVJ]]K] m [\K QOlVKO KLHJHQFL FN H\K NIJO KhFI� OS]H bK SL^KI]HFF^ QL FI^KI HF
S]K QH m [\K NIJO KhFI� IKVQK] \KJkQVi FL H\K S]K FN QL\KIQHJLGK � GVJ]]K] JIK UKLKIJVQ K^ NIFO H\K QL^QkQ^SJV
K� Q]HQLU JllVQGJHQFL] m ML J bVJG�dbF� NIJO KhFI� � GFOlFLKLH] JIK F�KIK^ JL^ OS]H bK QLHKIGFLLKGHK^
QL FI^KI HF bSQV^ JL JllVQGJHQFL m [\K S]KI FL Vi LKK^] HF SL^KI]HJL^ H\K QLHKINJGK FI lIFHFGFV FN H\K]K
GFOlFLKLH] m ML\KIQHJLGK GJL bK S]K^ HF FIUJLQ K H\K GFOlFLKLH VQbIJIi bSH QH \J] H\K ^IJhbJG� H\JH
QH GJLLFH b K KJ]QVi G\JLUK^ JH ISLdHQO K m �FI H\JH IKJ]FL � GFOlF]QHQFL Q] S]K^ HF GFObQLK GFOlFLKLH]
QLHF JllVQGJHQFL] m � \QHKdbF� NIJO KhFI�] \JkK JV]F b KKL LJOK^ ïGJVVQLUð h\QVK b VJG�dbF� JIK ï GJVVK^ð m
� QH\ H\Q] ]QOlVK bVJG� FI h\QHK GVJ]]Q� GJHQFL � QH Q] GVKJI H\JH kKIi NKh NIJO KhFI�] GJL bK GVJ]]Q�K^ QLHF
GFOlVKHKVi h\QHK FI bVJG�dbF� � O F]H FN H\KO JIK VJiQLU QL JL QLHKIOK^QJHK UIKim

aSH FN H\K]K HhF bJ]QG �QL^] FN NIJOKhFI�] � J LSObKI FN lJHHKIL ] JIK Q^KLHQ�K^ _ ïRFOlFLKLH
�QbIJIið � ï�FH flFH]ð � ïg VSUUJbVK abc KGH]ð � ï� QLKdUIJQLK^ abc KGH]ð � ïÑ Q]SJV �SQV^KIð � JL^ ï�JLUSJUK
[FFV]ð m ML J NIJOKhFI� ]QO QVJI GVJ]]K] OS]H b K hIQHHKL NFI KJG\ LKh lIFbVKO H\JH JIQ]K] � H\K RFOlFLKLH
�QbIJIi lJHHKIL lIFlF]K] HF ]FVkK H\Q] bi ]HJIHQLU h QH\ J ]QOlVK VQbIJIi FN FbkQFS] GVJ]]K] JL^ J^^ H\K
FH\KI] J] H\Ki JIK LKK^K^ m �FH flFH] JIK lJIH] FN GF^K H\JH LKK^ HF b K hIQHHKL FkKI JL^ FkKI JUJQL
NFI KkKIi LKh JllVQGJHQFL HF H\K NIJOKhFI� m [\K ]FVSHQFL Q] HF ]KlJIJHK GF^K H\JH G\JLUK] NIFO GF^K
H\JH ^FK]L �H m �LGJl]SVJHQLU kJIiQLU GF^K QL Fbc KGH] � hK h QVV ]\Fh H\K S]KI h\KIK H\K GF^K Q] K�lKGHK^



îî �FSL^JHQFLJV M]]SK]

HF G\JLUK m `LFH\KI Fb]KIkJHQFL h\KL hIQHQLU J NIJO KhFI� Q] H\JH OF]H FN H\K ]Sb GVJ]]K] JIK HIQk QJV m
[F JkFQ^ bFF]HQLU H\K LSObKI FN HIQkQJV GVJ]]K] H\K g VSUUJbVK abc KGH] lJHHKIL lIFlF]K] HF lJIJOKHKIQ K
GVJ]]K] h QH\ H\K O K]]JUK] HF ]KL^ � bVF G�] HF JGGK]] FI h\JHKkKI ^Q]HQLUSQ]\K] FLK HIQk QJV ]Sb GVJ]] NIFO
H\K FH\KI m aL H\K FH\KI \JL^ � H\K �QLKdUIJQLK^ abc KGH] lJHHKIL ] HIQK] HF JL]hKI H\K �SK]HQFL FN \Fh NJI
J NIJO KhFI� ^K]QULKI ]\FSV^ UF QL ^QkQ^QLU Fbc KGH] QLHF ]OJVVKI FLK] m [\K JL]hKI Q] HF GFLHQLSK ^QkQ^QLU
Fbc KGH] SLHQV QH O J�K] LF ]KL]K QL H\K ^FO JQL FN H\JH lJIHQGSVJI NIJOKhFI� m [\K IJHQFLJVK b K\QL^ H\Q]
Q^KJ Q] H\JH ^FO JQL K�lKIH] � h\QG\ JIK H\K HJIUKHK^ S]KI] NFI J NIJO KhFI� � JIK b KHHKI JH SL^KI]HJL^QLU
J GFOlVK� ]i]HKO QL H\KQI ^FO JQL H\JL JH SL^KI]HJL^QLU GFOlVK� lIFUIJOO QLU m [\K VJ]H HhF lJHHKIL]
QL H\K NIJO KhFI� GJHJVFUSK ^KJV h QH\ h\JH ]\FSV^ b K H\K JQO K^ �LJV Fbc KGHQkK QL NIJO KhFI� ^K]QUL m
[\K Ñ Q]SJV �SQV^KI lJHHKIL JIQ]K] NIFO H\K Fb]KIkJHQFL H\JH QL J bVJG�dbF� NIJO KhFI� � h\KL GFLLKGHQLU
Fbc KGH] H\K GFLLKGHQFL ]GIQlH Q] kKIi ]QO QVJI NIFO FLK JllVQGJHQFL HF JLFH\KI m [\K lIFlF]K^ ]FVSHQFL Q]
HF GIKJHK J UIJl\QGJV lIFUIJO H\JH JVVFh ] HF UKLKIJHK JL JllVQGJHQFL bi UIJl\QGJVVi GFLLKGHQLU Fbc KGH] m
� QLJVVi� H\K �JLUSJUK [FFV] lJHHKIL HIQK] HF ]FVkK H\K lIFbVKO FN \Fh HF QL]lKGH JL^ ^KbSU GFOlVK�
GFOlF]QHK Fbc KGH] GIKJHK^ QL H\K kQ]SJV bSQV^KI m [\K JL]hKI Q] HF GIKJHK ]l KGQJVQ K^ HFFV] J^JlHK^ HF H\K
^FOJQL FN H\K NIJOKhFI� m
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[\KIK JIK �SQHK J NKh ^FGSO KLHK^ O KH\F^FVFUQK] NFI ^KkKVFl QLU J NIJOKhFI� m eF]H FN H\KO �

H\FSU\ � J^O QH H\K NJGH H\JH H\K Fbc KGHQkK Q] HF Q^KLHQNi Jb]HIJGHQFL] h QH\ J bFHHFO dSl JllIFJG\ _ ]HJIH
bi K�JO QLQLU K� Q]HQLU ]FVSHQFL] JL^ bK JbVK HF UKLKIJVQ K NIFO H\KO m � \KL J^FlHQLU J NIJO KhFI�
^KkKVFlOKLH lIFGK]] QH Q] QOlFIHJLH HF HJ�K QLHF JGGFSLH H\JH JLi NIJO KhFI� h QVV S ]SJVVi ]HJIH J] J
h\QHKdbF� NIJOKhFI� JL^ Q^KJVVi KkFVkK QLHF J b VJG�dbF� FLK m MH Q] JV]F QOlFIHJLH HF SL^KI]HJL^ H\JH
^KkKVFl QLU J NIJO KhFI� Q] OFIK ^Q� GSVH H\JL ^KkKVFl QLU JL^ JllVQGJHQFL bKGJS]K S]KI] OS]H b K JbVK
HF SL^KI]HJL^ O JLi ^K]QUL ^KGQ]QFL] m �FI H\Q] IKJ]FL QH Q] KkKL OFIK QOlFIHJLH HF NF VVFh UFF^ ^K]QUL
lIJGHQGK] JL^ lIQLGQlVK] m

ML �¤F\L]FL � áääÞ� H\K JSH\FI K�lVJQL] H\K ^Q�KIKLGK b KHhKKL H\K ï Q^KJVð JL^ H\K ïUFF^ð hJi HF
^KkKVFl NIJOKhFI�] JL^ ]FNHhJIK QL UKLKIJV m [\K Q^KJV GFL]Q]H] FL H\IKK bJ]QG l\J]K] m � QI]H JLJVi K H\K
lIFbVKO ^FO JQL � VKJIL QLU Jb]HIJGHQFL] JL^ GFVVKGHQLU K�JOlVK] FN lIFUIJO ] HF b K bSQVH m [\KL ^K]QUL
Jb]HIJGHQFL] H\JH GJL bK ]l KGQJVQ K^ HF GFkKI JVV H\K K�JOlVK] JL^ ^KIQkK J H\KFIi HF K�lVJQL H\K]K
JllVQGJHQFL] m `L^ �LJVVi HK]H H\K NIJO KhFI� bi S]QLU QH HF ]FVkK H\K K�JOlVK] m [\Q] Q^KJV Q] QOlF]]QbVK
HF NFVVFh H\FIFSU\Vi NFI HhF O JQL IKJ]FL] _ QH Q] kKIi ^Q� GSVH JL^ HQO K GFL]SO QLU HF ^F JL K�\JS]HQkK
^FOJQL JLJVi]Q] � JLJVi QLU JVV H\K lF]]QbVK K� Q]HQLU K�JOlVK] d JL^ FV^ JllVQGJHQFL] hFI� ]F H\KIK Q] LF
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�LJLGQJV QLGKLHQkK HF GFLkKIH H\KO HF S]K LKh ]FNHhJIK m fF J VK]]dH\JLdQ^KJVdbSHdUFF^ hJi HF ^KkKVFl
J NIJO KhFI� Q] HF �I]H l QG� HhF JllVQGJHQFL] QL H\K ^FO JQL H\JH JIK ]SllF]K^ HF bK ]FVkK^ S]QLU H\K
NIJO KhFI� d OJ�K ]SIK H\JH JH VKJ]H ]FO K FN H\K ^KkKVFlKI] QL H\K HKJO \JkK ^KkKVFl K^ JllVQGJHQFL] NFI
H\JH lJIHQGSVJI ^FO JQL d JL^ ^QkQ^K lIFc KGH QLHF H\IKK UIFSl] _ J NIJO KhFI� UIFSl � h\QG\ bFH\ UQkK] JL^
HJ�K] ]FNHhJIK � GFL]Q^KI] \Fh FH\KI JllVQGJHQFL] hFSV^ IKS]K H\K NIJOKhFI� JL^ ^KkKVFl] ^F GSO KLHJHQFL
JL^ HIJQLQLU d JL^ HhF JllVQGJHQFL UIFSl] H\JH HIi HF IKS]K J] OSG\ ]FNHhJIK QL H\K NIJO KhFI� J] lF]]QbVK
JL^ GFOlVJQL JbFSH \Fh \JI^ QH Q] HF IKS]K m

ML ��F]G\ KH JV m� áäää� H\K JSH\FI] UQkK J ^Q�KIKLH �H\FSU\ GFOlVKO KLHJIi � FkKIkQKh FN H\K
NIJO KhFI� ^KkKVFlO KLH lIF GK]] m � QI]H H\Ki ^Q]HQLUSQ]\ HhF ^Q�KIKLH JGHQk QHQK] QL NIJO KhFI� ^KkKVFld
O KLH _ º´µ¯ Ç µ·® ¯Ê´µÍ ¶¯²Ë± JL^ Ç µ·® ¯Ê´µÍ ²±³¯µ±·¬ ²± ºµ¯® ¯±³m RFIK NIJO KhFI� ^K]QUL GFOlIQ]K]
bFH\ Jb]HIJGH JL^ GFLGIKHK GVJ]]K] QL H\K ^FO JQL m [\K GFLGIKHK GVJ]]K] JIK QLHKL^K^ HF bK QLkQ]Qb VK JL^
HIJL]lJIKLH HF H\K KL^ S]KI �K mU m J bJ]QG ]HFIJUK SHQVQHi � h\QVK H\K Jb]HIJGH GVJ]]K] JIK KQH\KI QLHKL^K^ HF
b K QLkQ]Qb VK FI HF b K S]K^ H\IFSU\ ]Sb GVJ]]QLU m aL H\K FH\KI \JL^ NIJO KhFI� QLHKILJV QLGIKO KLH] bSQV^
J^^QHQFLJV GVJ]]K] H\JH NFIO J LSObKI FN GVJ]] VQbIJIQK] m [\Ki GJlHSIK GFOOFL QOlVKOKLHJHQFL] FN H\K
GFIK NIJO KhFI� ^K]QUL JL^ H\Ki GJL bK KQH\KI ]Sb GVJ]]K] IKlIK]KLHQLU GFOOFL IKJVQ JHQFL] FN H\K GFLd
GKlH] GJlHSIK^ bi H\K ]SlKIGVJ]]K] FI J GFVVKGHQFL FN GVJ]]K] IKlIK]KLHQLU H\K ]l KGQ�GJHQFL NFI J GFOlVKHK
QL]HJLHQJHQFL FN H\K NIJO KhFI� QL J lJIHQGSVJI GFLHK�H m ` �LJV JllVQGJHQFL bSQVH NIFO H\K NIJO KhFI�
GFL]Q]H] FN ]FO K GFIK NIJO KhFI� ^K]QUL] � H\K NIJO KhFI� QLHKILJV QLGIKO KLH] JL^ JL ïJllVQGJHQFLd]lKGQ�G
QLGIKO KLHð m

ML H\ Q] O F^KV � H\K OJQL l\J]K] QL H\K ^KkKVFlO KLH JIK _ �á� J NIJO KhFI� ^KkKVFlO KLH l\J]K
H\JH Q] S]SJVVi H\K OF]H K�FIHdGFL]SO QLU l\J]K JL^ Q] JQO K^ JH lIF^SGQLU J IKS]JbVK ^K]QUL QL J
lJIHQGSVJI ^FO JQL d �n� J NIJOKhFI� S]JUK FI QL]HJLHQJHQFL l\J]K h\KIK JllVQGJHQFL] JIK ^KkKVFl K^ d JL^
�Þ� J NIJOKhFI� KkFVSHQFL JL^ OJQLHKLJLGK l\J]K m

` LSObKI FN JGHQk QHQK] GJL bK Q^KLHQ�K^ QL H\K �I]H ^KkKVFlO KLH l\J]K � LJOKVi ^FO JQL JLJVi]Q] �
JIG\QHKGHSIJV ^K]QUL � NIJO KhFI� ^K]QUL � NIJO KhFI� QOlVKOKLHJHQFL � NIJO KhFI� HK]HQLU JL JllVQGJHQFL
HK]HQLU m � \KL ^KHKIO QLQLU H\K ^FO JQL ]GFl K H\KIK Q] J lIFbVKO FN G\FF]QLU H\K GFIIKGH ]Q K _ QN H\K
NIJO KhFI� Q] HFF VJIUK � O JLi ]l KGQJVQ]H] O JibK LKK^K^ QL H\K HKJO JL^ H\K lIFGK]] O Ji bKGFOK VFLU
JL^ K�lKL]QkK d QN H\K NIJO KhFI� Q] HFF LJIIFh QH OJi \JkK HF b K HJQVFIK^ NFI KkKIi LKh JllVQGJHQFL H\JH
GFO K] Sl m fQLGK H\K NIJO KhFI� OJi bK S]K^ QL OJLi� ]FO KHQO K] SL�LFhL hJi] � QH O Ji ]QOlVi LFH b K
NKJ]QbVK HF HK]H JVV J]l KGH] FN H\K NIJO KhFI� m fQLGK H\K NIJO KhFI� IKVQK] FL ]FO K lJIH] QOlVKO KLHK^ bi
H\K S]KI QH O Ji bK QOlF]]QbVK HF HK]H GFOlVKHKVi b KNFIK QH] IKVKJ]K m

ML H\K NIJO KhFI� S]JUK l\J]K � H\K O JQL JGHQk QHQK] QLkFVkK^ JIK _ ^FOJQL JLJVi]Q] � JIG\ QHKGHSIJV
^K]QUL � NIJO KhFI� ^K]QUL � NIJOKhFI� QOlVKO KLHJHQFL � NIJOKhFI� HK]HQLU JL JllVQGJHQFL HK]HQLU m ML H\Q]
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l\J]K JL QOlFIHJLH �SK]HQFL Q] HF bK NJGK^ m MN JL KIIFI QL H\K NIJO KhFI� Q] NFSL^ h\KL ^KkKVFlQLU
JL JllVQGJHQFL _ h\F Q] UFQLU HF �� H\K KIIFI QL H\K NIJO KhFI�ã JL^ � ]\FSV^ H\K JllVQGJHQFL] H\JH JIK
hFI�QLU JL^ JIK JllJIKLHVi LFH J�KGHK^ bi H\Q] KIIFI SlUIJ^K HF H\K VJHK]H IKVKJ]K FN H\K NIJO KhFI�ã

MH Q] JV]F QLHKIK]HQLU HF HJ�K J VFF� JH \Fh J GFOlJLi ]SG\ J] H\K fh Q]] �IQG]]FL OF^KV] H\K
NIJO KhFI� ^KkKVFlO KLH lIF GK]] m �IQG]]FL fFNHhJIK [KG\LFVFUi �IJO KhFI�] \JkK J HKOlVJHK O KH\F^FVd
FUi H\JH Q] QL]HJLHQJHK^ h QH\ KkKIi LKh NIJO KhFI� ^K]QUL JL^ H\JH GJL bK ]SOOJIQ K^ QL H\K NFVVFh QLU
USQ^KVQLK] �]KK ��JL^Q] JL^ �Q�VJ]]FL � áääâ�� _ ` VQ]H FN IK�SQIKO KLH] FL JH VKJ]H HhF JllVQGJHQFL] ]\FSV^
b K lIFkQ^K^ HFUKH\KI h QH\ J VQ]H FN IK�SQIKO KLH] FL H\K NIJO KhFI� m ` VQ]H FN NSHSIK IK�S QIKO KLH] ]\FSV^
JV]F b K lIFkQ^K^ m [\K lIFc KGH HKJO ]\FSV^ QLGVS^K O KObKI] h QH\ �LFh VK^UK FN KJG\ JllVQGJHQFL JL^ J
O KObKI h QH\ �LFh VK^UK FL NIJO KhFI� ^K]QUL m MLNFIO JHQFL ]\FSV^ bK UJH\KIK^ NIFO J] O JLi ]FSIGK]
J] lF]]QbVK m ©K�SQIKO KLH] JL^ S]K GJ]K] ]\FSV^ b K ]KlJIJHK^ QLHF NIJO KhFI�d]l KGQ�G JL^ JllVQGJHQFLd
]lKGQ�G JL^ H\Ki ]\FSV^ JV]F bK ^QkQ^K^ QLHF NSLGHQFLJV JL^ LFLdNSLGHQFLJV m � QU\dVKkKV Jb]HIJGHQFL]
]\FSV^ b K Q^KLHQ�K^ � lIKlJIQLU NFI H\K Q^KLHQ�GJHQFL FN H\K NIJO KhFI� m �SH FLVi Jb]HIJGHQFL] H\JH JIK
QL H\K NIJO KhFI� ^FO JQL ]\FSV^ bK QLHIF^SGK^ JL^ JNHKIhJI^] H\Ki ]\FSV^ b K LJO K^ H\K ]JO K QL H\K
]HJHQG O F^KV m �� Q]HQLU ]FVSHQFL] ]\FSV^ b K K�JO QLK^ JL^ VJIUK NIJOKhFI�] ]\FSV^ bK ]HISGHSIK^ QLHF
]SbdNIJOKhFI�] m ` ]HJHQG O F^KV NFI KJG\ JllVQGJHQFL ]\FSV^ b K ^KkKVFlK^ H\KL QLHIF^SGQLU Jb]HIJGHQFL]
GFOOFL HF ]KkKIJV JllVQGJHQFL] QLHF H\K NIJO KhFI� m �]QLU UIJl\QGJV LFHJHQFL] H\K lIFc KGH ]\FSV^ b K
lIK]KLHK^ GVKJIVi HF JVV lIFc KGH O KObKI] m fSb]i]HKO ] ]\FSV^ \JkK \QU\ GF\K]QFL JL^ VQHHVK GFSlVQLU m
� QLJVVi K� Q]HQLU NIJO KhFI�] ]\FS V^ bK ]HS^QK^ HIiQLU HF IKS]K J] OSG\ ^K]QUL J] lF]]Qb VK m

`L^ JGGFI^QLU HF H\K lIKkQFS]Vi O KLHQFLK^ [JVQUKLH � H\K lIF GK]] NFI ^KkKVFl QLU NIJO KhFI�]
OS]H Fb]KIkK NFSI QOlFIHJLH USQ^KVQLK] H\JH GJL bK SL^KI]HFF^ J] J ]SOOJIi FN H\K lIKkQFS] VQ]H
�`^JQI � áääâ� _

•
EKIQkK NIJO KhFI�] NIFO K�Q]HQLU lIFbVKO ] JL^ ]FVSHQFL]

•
EKkKVFl ]OJVV � NF GS]K^ NIJO KhFI�] m

•
�SQV^ NIJO KhFI�] S]QLU JL QHKIJHQkK lIFGK]] ^IQkKL bi GVQKLH lJIHQGQlJHQFL JL^ lIFHFHilQLU m

•
[IKJH NIJO KhFI�] J] lIF^SGH] bi lIFkQ^QLU ^F GSOKLHJHQFL JL^ ]SllFIH � JL^ bi lVJLLQLU NFI
^Q]HIQbSHQFL JL^ O JQLHKLJLGK m

`L^ IKVJHK^ HF H\K NIJO KhFI� ^KkKVFlO KLH lIF GK]] QH Q] �LJVVi QLHKIK]HQLU HF LFHK H\JH J] al^i�K lFQLH]
FSH �al^i�K � áään � al^i�K JL^ ¤F\L]FL � áääo� FLK FN H\K O JQL G\JIJGHKIQ]HQG] FN J NIJO KhFI� Q] H\JH
QH Q] ^K]QULK^ HF b K IK�LK^ � UFF^ NIJO KhFI�] JIK S]SJVVi H\K IK]S VH FN O JLi ^K]QUL QHKIJHQFL] JL^ J VFH
FN hFI� QLkFVkQLU ]FOKHQO K] ]HISGHSIJV G\JLUK] m
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�IFO h\JH \J] b KKL K�lVJQLK^ Sl SLHQV LFh QH Q] GVKJI H\JH h\KL bSQV^QLU JL JllVQGJHQFL

NIJO KhFI� hK JIK UKLKIJVQ QLU JGIF]] J ]KH FN ]i]HKO ] H\JH S]SJVVi b KVFLU HF J lJIHQGSVJI ^FO JQL m �K
JQO JH F�KIQLU H\K HFFV] JL^ H\K GFLGKlHSJV QLNIJ]HISGHSIK LKK^K^ HF QOlVKO KLH JVV H\F]K ]i]HKO ] m `
NIJO KhFI� Q] LFH c S]H JbFSH IKS]K FN GF^K bSH JV]F JbFSH GFLGKlHSJV IKS]K m ` hKVV ^K]QULK^ NIJO KhFI�
]\FSV^ lIK]KLH J lIKGQ]K OF^KV FN GFOlSHJHQFL JL^ GFLGKlHSJV bJ]Q] m

[\Q] ïGFLGKlHSJV NIJO KhFI�ð Q] QL NJGH J O KHJOF^KV H\JH GJL bK QL]HJLHQJHK^ J] J OF^KV HF
QOlVKOKLH J ^K]QIK^ JllVQGJHQFL FI ^FOJQL ]KIkQGK m

ML �eKK�SKV KH JV m� áääà� H\K JSH\FI] K�lVJQL J O KH\F^ NFI ^K]QUL QLU J NIJO KhFI� m [\K O KH\F^
Q] bJ]K^ FL J ^FOJQL JLJVi]Q] m ` VH\FSU\ H\Ki IKGFUL Q K H\JH H\K NIJO KhFI� ^KkKVFlO KLH lIF GK]] Q]
QHKIJHQkK bi LJHSIK � H\KQI OKH\F^ lIFlF]K] H\K NFVVFh QLU l\J]K] NFI NIJO KhFI� ^K]QUL _

�á� ^FO JQL JLJVi]Q] _ JLJVi K lIF^SGH] QL H\K ^FO JQL � GFOOFLJVQHQK] JL^ kJIQJHQFL] m
�n� JIG\QHKGHSIK _ \QU\dVKkKV lJIHQHQFLQLU FN H\K ]FNHhJIK ]i]HKO QLHF GFOlFLKLH m
�Þ� ]Sb]i]HKO �GFOlFLKLH ^K]QUL

MH Q] FSI bKVQKN H\JH H\Q] HIJ^QHQFLJV kQKh FN ïJLJVi]Q]d�I]Hð lIF GK]] OF^KV] Q] ]KV^FO JllIFlIQJHK NFI
NIJO KhFI� ^K]QUL �]FOK JSH\FI] JIUSK H\JH H\ Q] JllIFJG\ Q] LFH JllIFlIQJHK NFI JLi �QL^ FN ]FNHhJIK
^K]QUL lIF GK]]� m � \KL ^K]QULQLU J NIJO KhFI� QH Q] FbkQFS] H\JH ]FO K QLQHQJV ^FO JQL JLJVi]Q] OS]H b K
l KINFIOK^ QL FI^KI HF SL^KI]HJL^ bJ]QG IK�SQIKO KLH] JL^ ^Q�KIKLH kQKhlFQLH] IKlIK]KLHK^ bi ^Q�KIKLH
]HJ�K\FV^KI] m �SH hK GJLLFH JQO JH SL^KI]HJL^QLU JL^ OF^KVQLU H\K h\FVK ^FO JQL NIFO H\K ]HJIH � QH Q]
QOlFIHJLH HF IKO KObKI H\JH h\KL bSQV^QLU J NIJOKhFI� hK JIK LFH FLVi QOlVKO KLHQLU JL QLNIJ]HISGHSIK
NFI K� Q]HQLU JllVQGJHQFL] bSH JV]F H\QL�QLU JbFSH NSHSIK ^KkKVFlO KLH QL H\K ^FOJQL m

�K bKVQKkK QL JL JllVQGJHQFLd^IQkKL JllIFJG\ J] H\JH lIK]KLHK^ bi �¤F\L]FL � áääÞ� QL h\QG\ H\K
NIJO KhFI� ^KkKVFlO KLH lIF GK]] Q] QHKIJHQkK JL^ h\KIK H\K S]KI NKK^bJG� Q] LKGK]]JIi FL J IKUSVJI bJ]Q] m
fSG\ J lIF GK]] OF^KV \J] lIFkKL S]KNSV QL FSI GJ]K m �FH FLVi Q] LFH LKGK]]JIi HF \JkK J lIKkQFS] ^FO JQL
JLJVi]Q] O F^KV b KNFIK ]HJIHQLU H\K NIJO KhFI� ^K]QUL � QH Q] H\K NIJOKhFI� ^K]QUL H\JH KL^] Sl UKLKIJHQLU
JL JllIFlIQJHK ^FOJQL O KHJOF^KV m [\KIKNFIK � JL^ JVIKJ^i GFOOKLHK^ QL ]KGHQFL ámn mp � NIJO KhFI�]
UKLKIJHK O KHJOF^KV] m
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vwx� x½ ·&--)*.}
` »·³³¯µ± Q] ^K�LK^ J] J IS VK H\JH K�lIK]]K] J IKVJHQFL bKHhKKL J » µ´¾¬¯® � J º´±³¯U ³ JL^ J

´¬°³²´± �ÐJOOJ KH JV m� áääâ� m fFNHhJIK lJHHKIL] IKlIK]KLH ]QOlVK ]FVSHQFL] H\JH \JkK lIFkKL ]SGGK]]NS V
JL^ H\JH GJL bK JllVQK^ HF JLi FN H\K JGHQk QHQK] QL H\K VQNK GiGVK ]SG\ J] JLJVi]Q] FI ^K]QUL m [\Ki
GJlHSIK K�lKIQKLGK QL J GFL]Q]HKLH JL^ OKH\F^QGJV hJi ]F H\JH QH GJL bK KJ]QVi IKS]K^ JL^ VKJILK^ m
gJHHKIL] ^F LFH QLGVS^K JGHSJV GF^K m ` ] J O JHHKI FN NJGH � J NIJO KhFI� Q] ]FOKHQO K] ^K�LK^ J] J ]KH
FN lJHHKIL ] lVS ] GF^K �¤F\L]FL � áääà� m `GGFI^QLU HF ��KG� JL^ ¤F\L]FL � áääp� � lJHHKIL] GJL bK S]K^ HF
^KIQkK JL JIG\QHKGHSIK NIFO JL QLQHQJV lIFbVKO h\KIK JL JIG\QHKGHSIK Q] SL^KI]HFF^ J] H\K hJi H\K lJIH]
hFI� HFUKH\KI HF O J�K H\K h\FVK �ÐJIVJL JL^ f\Jh � áääÞ� m gJHHKIL] JIK LFH O KHJl\FIQGJV bSH IJH\KI
O KHFLiOiGJV J] � QL ]FO K ]KL]K � iFS ]Sb]HQHSHK ]FO K JHHIQbSHK FI GJS]K FI K�KGH FN H\K H\QLU NFI H\K
H\ QLU QH]KVN ��FbVK KH JV m� noon� m

[\K O JQL ^Q�KIKLGK b KHhKKL lJHHKIL] JL^ NIJO KhFI�] Q] H\JH lJHHKIL] IKlIK]KLH ^K]QUL IKS]K
h\QVK NIJO KhFI�] � JlJIH NIFO ^K]QUL � H\Ki JV]F IKlIK]KLH JLJVi]Q] JL^ QOlVKO KLHJHQFL IKS]K m �KkKIH\Kd
VK]] � b KGJS]K ]FOK NIJO KhFI�] ]SG\ J] H\K eF^KV Ñ QKh RFLHIFVVKI \JkK b KKL QOlVKO KLHK^ J LSObKI FN
HQO K] H\Ki \JkK JV]F b KGFO K ]FO K ]FIH FN lJHHKIL �¤F\L]FL � áääà� m

!no¾ $ (��#��� �!# $ (�� q,r (�� 
eKHJ^JHJ JIK ^JHJ JbFSH ^JHJ m �K S]K O KHJ^JHJ HF ^K]GIQbK H\K GFLHKLH IKlIK]KLHK^ bi J

UQkKL ^JHJ m ML FI^KI HF ^F ]F � O KHJ^JHJ GJL ^K]GIQb K H\K JGHSJV ^JHJ FI J^^ GFLHK�HSJV QLNFIO JHQFL m
ML H\Q] [\K]Q] hK h QVV QLHIF^SGK ^Q�KIKLH S]K] JL^ JllVQGJHQFL] FN OKHJ^JHJ m ML G\JlHKI Þ hK h QVV ]KK
\Fh JL JS^QF lIF GK]]QLU NIJOKhFI� S]K] JL^ QOlVKO KLH] O KHJ^JHJ ]SllFIH m ML G\JlHKI â hK h QVV JV]F
QLHIF^SGK J OKHJOF^KV NFI GFLHKLH HIJL]O Q]]QFL H\JH Q] kKIi OSG\ IKVJHK^ h QH\ O KHJ^JHJ m

` GVKJI K�JOlVK FN H\K S]K FN O KHJ^JHJ Q] H\K QLNFIO JHQFL JHHJG\K^ HF JL JS^QF � VK m ML J IKUSVJI
JS^QF � VK hK OJi KJ]QVi �L^ HhF �QL^] FN QLNFIO JHQFL _ º´±³¯U ³°·¬ ]SG\ J] `SH\FI � [ QHVK � FI H\K ` VbSO
[QHVK d JL^ ¶·³· ¶¯ºµ²» ³²´± ]SG\ J] �QVK �FIO JH � fJOlVQLU ©JHK � � QH IJHK FI �SObKI FN R\JLLKV] m

aSH FN H\K O JLi lF]]Qb VK VJLUSJUK] H\JH GJL bK S]K^ NFI JLLFHJHQLU OKHJ^JHJ � je� Q] GSIIKLHVi
UJQL QLU OFIK JL^ OFIK JGGKlHJLGK m MH Q] H\K VJLUSJUK G\F]KL QL H\Q] H\K]Q] NFI JVV O KHJ^JHJ JllVQGJHQFL] m

vwx� xw %¤¿ &.� %¤¿ £|�),&
je� �hhhdje� � � Q] J HK�H bJ]K^ NFIO JH HF IKlIK]KLH \QKIJIG\QGJV ^JHJ m je� S]K] LJO K^

HJU] KLGVF]K^ bKHhKKL JLUVK bIJG�KH] HF O JI� H\K b KUQL JL^ H\K KL^ FN H\K \QKIJIG\ QGJV FIUJLQ KI] � H\K
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je� KVKOKLH] m � VKO KLH] GFLHJQL] FH\KI KVKO KLH] � JHHIQbSHK] JL^ lVJQL GFLHKLH m �KH �] ]KK J ]JOlVK
je� ^FGSOKLH _

ÀÁÂÃÄ ÅÆ ÇÈ ÉÊ ËÌ ÍÎ ÏÐ Í Æ ËÑÊÒ ÉËÓÌ ÍÔÕÖ×ØØÙÚ×ÎÙ Í ÁÛÀÜÝÉËÞßÆÜÆËàÛÀÈáâÆ ßÆÜÆËàÎ Ýàà ÇÉâáàÆ ÎÌ ãÝàà ÇÉâáàÆ äÊËàÆËà ãÛåßÝ ÉË ÑÊËàÆËà æÆ ÇÆÀÈáâÈáâÆ ßÆÜÆËàÛåßÝ ÉË ÑÊËàÆËàÀçÈáâÈáâÆ ßÆÜÆËàÛåßÝ ÉË ÑÊËàÆËà æÆ ÇÆÀçÈáâÆ ßÆÜÆËàÎÛÀÈáâÆ ßÆÜÆËàè Ýàà ÇÉâáàÆèÌ ãÝàà ÇÉâáàÆ äÊËàÆËà ãÛÀÈáâÈáâÆ ßÆÜÆËàÛåßÝ ÉË ÑÊËàÆËàÀçÈáâÈáâÆ ßÆÜÆËàÛÀÈáâÈáâÆ ßÆÜÆËàÛåßÝ ÉË ÑÊËàÆËàÀçÈáâÈáâÆ ßÆÜÆËàÛÀÈáâÈáâÆ ßÆÜÆËàÛåßÝ ÉË ÑÊËàÆËàÀçÈáâÈáâÆ ßÆÜÆËàÛÀçÈáâÆ ßÆÜÆËàèÛÀÆÜåàéÆ ßÆÜÆËà Ýàà ÇÉâáàÆÌ ãêÊÊ ã çÛÀçÜÝÉËÞßÆÜÆËàÛ
�FH\ JHHIQbSHK] JL^ lVJQL GFLHKLH JIK ]QOlVK HK�H ^JHJ m [\K O JQL ^Q�KIKLH b KHhKKL H\KO Q]

H\JH JL JHHIQbSHK Q] LJO K^ JL^ lVJQL GFLHKLH Q] LFH m � VKO KLH] JV]F \JkK J LJOK m �JOK] NFI JHHIQbSHK]
OS]H b K SLQ�SK QL]Q^K QH] \QKIJIG\QG GFLHK�H � H\FSU\ H\ Q] IK]HIQGHQFL ^FK]L �H JllVi HF KVKO KLH] � LJOK m

[\K lFhKI FN je� Q] H\JH iFS GJL J^JlH iFSI FhL HJU] �KVKOKLH]� JL^ HJU JHHIQbSHK] �JHd
HIQbSHK]� QL FI^KI HF ^K]GIQb K iFSI FhL ^JHJ m [\Q] Q] FLK FN H\K IKJ]FL] h\i je� Q] ]HJIHQLU HF ]lIKJ^
IJlQ^Vim [\K je� ]lKGQ�GJHQFL ^K�LK] H\K GFLGKlH] FN hKVVdNFIO K^LK]] JL^ kJVQ^QHim �K ]Ji H\JH JL
je� ^FGSOKLH Q] hKVVdNFIO K^ QN QH \J] J GFIIKGH LK]HQLU FN HJU] m ML FI^KI NFI J ^F GSOKLH HF b K kJVQ^ �
QH OS]H GFLNFIO HF ]FOK GFL]HIJQLH] K�lIK]]K^ QL QH] ^F GSO KLH HilK ^K�LQHQFL �E[E � FI QH] J]]F GQJHK^
je� fG\KO J m

` E[E �VK ^K�LK] H\K GFL]HIJQLH] JL^ ]HISGHSIK FN J ]KH FN je� �VK] bSH bi S]QLU J GFOlVKHKVi
^Q�KIKLH ]iLHJ� NIFO je� m �KIK Q] JL K�JOlVK FN J bJ]QG E[E �VK _

ë ìíîïðñòó ôõööõ÷ øë ìóùóúóûð ôõööõ÷ üýõþÿõ÷ � öõ�ö ��ë ìóùóúóûð ýõþÿõ÷ ü�þ� õ �þÿÿ÷õ����ë ìóùóúóûð þÿÿ÷õ�� ü�ö÷õõö � ��ö	 ��ë ìóùóúóûð �þ� õ 
òïí�ð��ë ìóùóúóûð �ö÷õõö 
òïí�ð��ë ìóùóúóûð ��ö	 
òïí�ð��ë ìóùóúóûð öõ�ö 
òïí�ð����
[\K lIK]KLHK^ E[E ^K�LK] _ �K]HQLU ISVK] � K mU m� J VKHHKI Q] GFOlF]K^ FN J \KJ^KI JL^ J HK�H m

ÑKIi ]QOlVK ^JHJHilK] � K mU m� J LJO K Q] J gRE`[` �lJI]K^ G\JIJGHKI ^JHJ� m [hF �QL^] FN QHKO ] GJL bK
^K�LK^ QL J E[E _ KVKO KLH] JL^ JHHIQbSHK] m �J]QGJVVi KVKO KLH] JIK HJU] �LJO K bKHhKKL JLUVK bIJG�KH]� �
h\QVK JHHIQbSHK] JIK lJIJO KHKI] FN KVKO KLH] m

aL H\K FH\KI \JL^ je�dfG\KO J Q] J ^K�LQHQFL VJLUSJUK NFI ^K]GIQbQLU H\K ]HISGHSIK FN
JL je� ^FGSOKLH S]QLU H\K ]JO K je� ]iLHJ� JL^ QH Q] bFSL^ HF IKlVJGK H\K K� Q]HQLU E[E VJLd
USJUK m MH Q] H\S] J HJUUK^ HK�HSJV NFIO JH bSH QH JV]F QLGVS^K] ]SllFIH NFI OF]H abc KGH aIQKLHK^
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GFLGKlH] �hhhdje�fG\KO J � � m [\K lSIlF]K FN J ]G\KO J Q] HF ^K�LK J GVJ]] FN je� ^FGSOKLH] bi
S]QLU lJIHQGSVJI GFL]HISGH] HF GFL]HIJQL H\KQI ]HISGHSIK _ ^JHJHil K] � KVKO KLH] JL^ H\KQI GFLHKLH � JHd
HIQbSHK] JL^ H\KQI kJVSK] m fG\KOJ GJL bK ]KKL J] JL K�HKL^K^ E[E m eFIK QOlFIHJLH NFI O JLi lSIlF]K]
Q] H\JH ]G\KO J] O Ji bK hIQHHKL QL je� m �]QLU je� J] H\K ^F GSOKLH NFIOJH NFI ]G\KO J] JVVFh ] S]KI]
HF KOlVFi ]HJL^JI^ je� HFFV] QL]HKJ^ FN ]l KGQJVQ K^ JllVQGJHQFL] m fKK H\K NF VVFh QLU K�JOlVK _

ë��ÿ ���ýõ� þ �� ô� � ���ÿ� �ýöö� ������ ��� ��÷��������úù��ýõ� þ ��ë��ÿ �õôõ� õ�ö �þ� õ� �úõö÷ �� �� �ö÷�� õ�öíõ� �� �ö ��� � ö	�õ� �úõö÷ �� �� �ö÷�� õ�öíõ� �� �ö ���ð	�õ ���ë��ÿ �����ôõ�ð	�õ �þ� õ� �úõö÷ �� �� �ö÷�� õ�öí õ� �� �ö ���ð	�õ ��ë�õ��õ� �õ�ë��ÿ �õôõ� õ�ö �þ� õ� � õ�õ÷þö�÷�� ö	�õ� � õ�õ÷þö�÷�ð	�õ ���ë��ÿ �õôõ� õ�ö �þ� õ� �ð ��!÷õ��þ�õ � ö	�õ� �ð ��!÷õ��þ�õð	�õ ���ë��ÿ �õôõ� õ�ö �þ� õ� �òþ÷þ� "ò#�÷÷þ	 � ö	�õ� �"ò#�÷÷þ	ð	�õ � � ��î���÷�� �$ ���ë��ÿ �õôõ� õ�ö �þ� õ� �ð �� õ"ò#�÷÷þ	 � ö	�õ� �"ò#�÷÷þ	ð	�õ � � ��î���÷�� �$ ���ë��ÿ �õôõ� õ�ö �þ� õ� �ù��ùõ%õôòþ÷þ� �÷÷þ	 � ö	�õ� �ù��ùõ%õôòþ÷þ� �÷÷þ	ð	�õ ���ë��ÿ �õôõ� õ�ö �þ� õ� �& ��ýùõ%õôòþ÷þ� �÷÷þ	 � ö	�õ� �& ��ýùõ%õôòþ÷þ� �÷÷þ	ð	�õ � � ��î���÷�� �$ ���ë��õ��õ� �õ�ë���ÿ �����ôõ�ð	�õ�ë���ÿ ���ýõ� þ�
MH Q] QOlFIHJLH HF LFHK H\JH H\KIK JIK JVIKJ^i �SQHK J NKh OSVHQO K^QJ JllVQGJHQFL] FN H\K

je� VJLUSJUK m fKK NFI K�JOlVK �hhhdje�eS]QG � � NFI J VQ]H FN OS]QGdIKVJHK^ je� JllVQGJHQFL] m �SH
lIFbJbVi H\K OF]H JObQHQFS] lIFc KGH NFI S]QLU je� OKHJ^JHJ Q] H\JH FN eg�Ðdà � H\K OSVHQO K^QJ
^K]GIQlHQFL ]HJL^JI^ � h\QG\ h QVV b K ^K]GIQb K^ QL H\K LK�H ]KGHQFL m

vwx� x~ ¤·' (¦)
[\K eFkQLU g QGHSIK ��lKIH] ÐIFSl �eg�Ð� Q] J hFI�QLU UIFSl FN Mfa �M�R QL G\JIUK FN H\K

^KkKVFlOKLH FN QLHKILJHQFLJV ]HJL^JI^] NFI GFOlIK]]QFL � ^KGFOlIK]]QFL � lIF GK]]QLU � JL^ GF^K^ IKlIKd
]KLHJHQFL FN O FkQLU lQGHSIK] � JS^QF JL^ H\KQI GFObQLJHQFL m

fF NJI eg�Ð \J] lIF^SGK^ �FI Q] JbFSH HF lIF^SGK� H\K NFVVFh QLU ]HJL^JI^] _

•
eg�Ðdá� H\K ]HJL^JI^ NFI ]HFIJUK JL^ IKHIQKkJV FN O FkQLU lQGHSIK] JL^ JS^QF FL ]HFIJUK O K^QJ
�JllIFkK^ �Fk m áään� � QLGVS^K] QL QH] VJiKI Þ H\K NJOFS] OlÞ NFIO JH m

•
eg�Ðdn � H\K ]HJL^JI^ NFI ^QU QHJV HKVKkQ]QFL �JllIFkK^ �Fk m áääp� � QLGVS^K] OF]H FN H\K NFIO JH]
LFh S]K^ QL EÑE �] m

•
eg�Ðdp � H\K ]HJL^JI^ NFI OSVHQO K^QJ JllVQGJHQFL] ��I]H kKI]QFL JllIFkK^ QL áääë� QLGVS^K] E QÑj �
``R �`^kJLGK^ `S^QF RF^QLU � JL^ fHISGHSIK^ `S^QF m

•
eg�Ðdà H\K GFLHKLH IKlIK]KLHJHQFL ]HJL^JI^ NFI OSVHQO K^QJ QLNFIOJHQFL ]KJIG\ � � VHKIQLU � O JLd
JUKO KLH JL^ lIFGK]]QLU �JllIFkK^ QL noon� m

*®�><;M:; �:>C<I? R>ID @9: + :@><,+- <?C@>FD :?@ ;:L?<@<I? A>:C:?@:; <? C:J@<I? . S/ S/ S
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•
eg�Ðdná� H\K OSVHQO K^QJ NIJO KhFI� �]HQVV HF b K JllIFkK^� m

�K h QVV LFh NF GS] QL ^K]GIQbQLU H\K O JQL NKJHSIK] FN H\K eg�Ðdà ]HJL^JI^ LFH FLVi J] JL K�JOlVK FN
O KHJ^JHJ S]JUK bSH JV]F ^SK HF QH] IKVJHQFL h QH\ ^Q�KIKLH lJIH] FN H\Q] H\K]Q] JL^ JV]F b KGJS]K FN FSI
QLkFVkKOKLH QL QH] ^KkKVFlO KLH lIF GK]] �gKKHKI] KH JV m� nooo� m

[\K eg�Ðdà ]HJL^JI^ �eJLcSLJH\ KH JV m� noon � e JIH£LK  � noon� JV]F �LFhL J] 0eSVHQO K^QJ
RFLHKLH EK]GIQlHQFL MLHKINJGK 0 JQO ] JH lIFkQ^QLU ]HJL^JI^Q K^ GFIK HKG\LFVFUQK] JVVFh QLU ^K]GIQlHQFL FN
JS^QFkQ]SJV ^JHJ GFLHKLH QL OSVHQO K^QJ KLkQIFLO KLH] m ML FI^KI HF JG\QKkK H\Q] bIFJ^ UFJV � eg�Ðdà \J]
]HJL^JI^Q K^ _
�á� EK]GIQlHFI] �E � FI IKlIK]KLHJHQFL] FN �KJHSIK] � H\JH ^K�LK H\K ]iLHJ� JL^ H\K ]KO JLHQG] FN KJG\

NKJHSIK IKlIK]KLHJHQFL �
�n� EK]GIQlHQFL fG\KO K] �Ef� � H\JH ]l KGQNi H\K ]HISGHSIK JL^ ]KO JLHQG] FN H\K IKVJHQFL]\ Ql] bKHhKKL

H\KQI GFOlFLKLH] � h\QG\ O Ji bK bFH\ E ] JL^ Ef] �
�Þ� ` EK]GIQlHQFL EK�LQHQFL �JLUSJUK �EE�� � HF JVVFh H\K GIKJHQFL FN LKh Ef] JL^ � lF]]QbVi� E ] JL^

HF JVVFh ] H\K K�HKL]QFL JL^ OF^Q�GJHQFL FN K� Q]HQLU Ef] �
�p � fi]HKO HFFV] � HF ]SllFIH OSVHQlVK� QLU FN ^K]GIQlHQFL � ]iLG\IFLQ JHQFL Q]]SK] � HIJL]O Q]]QFL O KG\Jd

LQ]O ] � � VK NFIO JH � KHG m
[\K eg�Ðdà ]HJL^JI^ GFL]Q]H] FN H\K NF VVFh QLU lJIH] � SL^KI H\K UKLKIJV HQHVK MLNFIO JHQFL [KG\LFVFUi d
eSVHQO K^QJ RFLHKLH EK]GIQlHQFL MLHKINJGK _

•
gJIH á_ [É³¯® m `IG\QHKGHSIK FN H\K ]HJL^JI^ � HFFV] H\JH JIK LKK^K^ HF lIKlJIK eg�Ðdà EKd
]GIQlHQFL] NFI K� GQKLH HIJL]lFIH JL^ ]HFIJUK � JL^ HF JVVFh ]iLG\IFLQ JHQFL bKHhKKL GFLHKLH JL^
^K]GIQlHQFL] m ` V]F HFFV] IKVJHK^ HF O JLJUQLU JL^ lIFHKGHQLU QLHKVVKGHSJV lIFlKIHim

•
gJIH n _ _ ¯ºµ²» ³²´± _ ¯¿ ±²³²´± 6·±Ë°·Ë ¯ �EE�� m �JLUSJUK NFI ^K�LQLU LKh Ef] JL^ lKI\Jl]
KkKLHSJVVi JV]F NFI LKh E] � bQLJIi IKlIK]KLHJHQFL FN EE� K�lIK]]QFL] m

•
gJIH Þ _ �²°·¬m Ñ Q]SJV KVKO KLH] �E] JL^ Ef]� m

•
gJIH p _ «°¶²´m `S^QF KVKO KLH] �E ] JL^ Ef]� m

•
gJIH â _ 5 °¬³²® ¯¶²· _ ¯ºµ²» ³²´± [ ºÆ ¯® ¯m � VKO KLH] �E ] JL^ Ef]� H\JH JIK UKLKIQG � Q mK m LKQH\KI
lSIKVi kQ]SJV LFI lSIKVi JS^QF m

•
gJIH ß _ 1 Ç̄ ¯µ¯±º¯ [ Ḉ ³Ê ·µ¯m fFNHhJIK QOlVKOKLHJHQFL FN IKVKkJLH lJIH] FN H\K eg�Ðdà fHJL^JI^ m
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•
gJIH à _ `´±Ç ´µ® ·±º¯m ÐSQ^KVQLK] JL^ lIF GK^SIK] NFI HK]HQLU GFLNFIO JLGK FN eg�Ðdà QOlVKO KLd
HJHQFL] m

[\K NFVVFh QLU HKIO QLFVFUi lVJi] J O Jc FI IFVK QL H\K SL^KI]HJL^QLU FN H\K eg�Ðdà lIFGK]] _
_ ·³· _ EJHJ Q] JS^QFdkQ]SJV QLNFIO JHQFL H\JH h QVV b K ^K]GIQbK^ S]QLU eg�Ðdà � IKUJI^VK]] FN

]HFIJUK � GF^QLU � ^Q]lVJi� HIJL]O Q]]QFL � O K^QSO � FI HKG\LFVFUim
2¯·³°µ¯ _ ` �KJHSIK Q] J ^Q]HQLGHQkK G\JIJGHKIQ]HQG FN H\K ^JHJ h\QG\ ]QULQ�K] ]FOKH\QLU HF

]FO KbF^im
_ ¯ºµ²» ³´µ _ ` EK]GIQlHFI �E � Q] J IKlIK]KLHJHQFL FN J �KJHSIK m ` EK]GIQlHFI ^K�LK] H\K ]iLHJ�

JL^ H\K ]KO JLHQG] FN H\K �KJHSIK IKlIK]KLHJHQFL m
_ ¯ºµ²» ³´µ �·¬°¯ _ ` EK]GIQlHFI ÑJVSK Q] JL QL]HJLHQJHQFL FN J EK]GIQlHFI NFI J UQkKL ^JHJ ]KH

�FI ]Sb]KH H\KIKFN � m
_ ¯ºµ²» ³²´± [ ºÆ ¯® ¯ _ ` EK]GIQlHQFL fG\KO K �Ef� ]l KGQ�K] H\K ]HISGHSIK JL^ ]KO JLHQG] FN H\K

IKVJHQFL]\Ql] b KHhKKL QH] GFOlFLKLH] � h\QG\ O Ji bK bFH\ EK]GIQlHFI] JL^ EK]GIQlHQFL fG\KO K] m
_ ¯ºµ²» ³²´± _ ` EK]GIQlHQFL GFL]Q]H] FN J Ef �]HISGHSIK� JL^ H\K ]KH FN EK]GIQlHFI ÑJVSK]

�QL]HJLHQJHQFL]� H\JH ^K]GIQbK H\K EJHJ m
`´¶¯¶ _ ¯ºµ²» ³²´± _ ` RF^K^ EK]GIQlHQFL Q] J EK]GIQlHQFL H\JH \J] b KKL KLGF^K^ HF NS V� V

IKVKkJLH IK�SQIKO KLH] ]SG\ J] GFOlIK]]QFL K� GQKLGi� KIIFI IK]QVQKLGK � IJL^FO JGGK]] � KHG m
_ ¯ºµ²» ³²´± _ ¯¿ ±²³²´± 6·±Ë°·Ë ¯ _ [\K EK]GIQlHQFL EK�LQHQFL �JLUSJUK �EE�� Q] J VJLUSJUK

H\JH JVVFh ] H\K GIKJHQFL FN LKh EK]GIQlHQFL fG\KO K] JL^ � lF]]Qb Vi� EK]GIQlHFI] m MH JV]F JVVFh ] H\K
K�HKL]QFL JL^ OF^Q�GJHQFL FN K� Q]HQLU EK]GIQlHQFL fG\KO K] m

[\K O JQL HFFV] S]K^ HF QOlVKO KLH eg�Ðdà ^K]GIQlHQFL] JIK H\K EK]GIQlHQFL EK�LQHQFL �JLd
USJUK �EE�� � EK]GIQlHQFL fG\KO K] �Ef]� � JL^ EK]GIQlHFI] �E]� m EK]GIQlHFI] bQL^ J NKJHSIK HF J ]KH
FN kJVSK] m EK]GIQlHQFL fG\KO K] JIK OF^KV] FN H\K OSVHQO K^QJ Fbc KGH] JL^ FN H\K SLQkKI]K] H\JH H\Ki
IKlIK]KLH K mU m H\K ^JHJ OF^KV FN H\K ^K]GIQlHQFL m [\Ki ]l KGQNi H\K Hil K] FN H\K ^K]GIQlHFI] H\JH GJL bK
S]K^ QL J UQkKL ^K]GIQlHQFL � JL^ H\K IKVJHQFL]\Ql] bKHhKKL H\K]K ^K]GIQlHFI] FI b KHhKKL FH\KI EK]GIQlHQFL
fG\KO K] m

ML H\Q] GFLHK�H H\K EE� ^K�LK] H\K ]iLHJGHQG ISVK] HF K�lIK]] ^K]GIQlHQFL] ]G\KO K] JL^ H\KQI
QLHKIlIKHJHQFL m eg�Ðdà �] EE� Q] bJ]K^ FL JL K�HKL]QFL FN � Þ] je�dfG\KO J m �FhKkKI � H\K EE� Q]
LFH J OF^KVQLU VJLUSJUK ]SG\ J] �e� m [\K EE� Q] IJH\KI HF b K S]K^ HF IKlIK]KLH H\K IK]S VH FN OF^KVQLU �
Q mK m Ef JL^ E] m �KIK Q] JL K�JOlVK FN JL eg�Ðdà ^K�LQHQFL FN JL QO JUK _

ëï÷õþö ����ëð �öôõ ö	�õ� ��÷ �� ��þô ��ëð �öôõðõ�ö �� ô �ôþ��� �õ���ðõôõÿ �þ÷ �� ü�õ���ÿþ õÿ ���3� �ë�ð �öôõðõ�ö�
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ëð �öôõ �� þ�õ�ëúõÿ �þ45ù�� �ôõ ����� þ�õ��öõôõÿþ÷ ��6�÷ � �7��ë�úõÿ �þ45ù�ë�ð �öôõ �� þ�õ�ë�ð �öôõ�ëð �öôõ ö	�õ� �þôöõ÷�þö �%õ ��ëð �öôõðõ�ö �� ô �ôþ��� �õ���û�ö ���þ� ÿõ ôþ öþ÷ÿõë�ð �öôõðõ�ö�ëð �öôõ �� þ�õ�ëúõÿ �þ45ù�� �ôõ ����� þ�õ��öõôõÿþ÷ ��6þôö �7��ë�úõÿ �þ45ù�ë�ð �öôõ �� þ�õ�ë�ð �öôõ�ëð �öôõ ö	�õ� �þôöõ÷�þö �%õ ��ëð �öôõðõ�ö �� ô �ôþ��� �õ� ����öõ÷���� �õ� �ë�ð �öôõðõ�ö�ëð �öôõ �� þ�õ�ëúõÿ �þ45ù�� �ôõ ����� þ�õ��öõôõÿþ÷ ��6õ� �7��ë�úõÿ �þ45ù�ë�ð �öôõ �� þ�õ�ë�ð �öôõ�ëï÷õþö�÷�ë÷�ôõ��÷õ�õ�öõ÷ë�÷�ôõ�ë �%õ�ûþ� õ���þë� �%õ�ûþ� õ�ë#þ� �ô	ûþ� õ�"ôþ� ��ë�#þ� �ô	ûþ� õ�ë�ï÷õþö�÷�ëï÷õþö ���íþöõ�ëí��8ë�í�ëú�8ë�ú�ëñ����9ë�ñ�ë�ï÷õþö ���íþöõ�ëï÷õþö ���ù��þö ����ëòôþ�õûþ� õ �� ô �ôþ��� �õ���ò �÷�ô�ë�òôþ�õûþ� õ�ëï���ö÷	�õ�ë�ï���ö÷	�ë�ÿ� �� ��ö÷þö �%õ4� �ö�úþÿ÷ �ÿë��ÿ� �� ��ö÷þö �%õ4� �ö�ë�ï÷õþö ���ù��þö ����ë�ï÷õþö ����
[\K ��lKIQO KLHJV eF^KV �je � ]FNHhJIK Q] H\K ]QOSVJHQFL lVJHNFIO NFI H\K eg�Ðdà ^K]GIQlHFI]

�E ]� � ^K]GIQlHQFL ]G\KO K] �Ef]� � GF^QLU ]G\KO K] �Rf]� � JL^ ^K]GIQlHQFL ^K�LQHQFL VJLUSJUK �EE�� m
�K]Q^K] H\K LFIO JHQkK GFOlFLKLH] � H\K ]QOSVJHQFL lVJHNFIO LKK^] JV]F ]FO K LFLdLFIO JHQkK GFOlFLKLH] �
K]]KLHQJVVi HF K�KGSHK ]FO K lIFGK^SIJV GF^K HF b K K�KGSHK^ FL H\K ^JHJ ]HISGHSIK] m [\K ^JHJ ]HISGHSIK]
JL^ H\K lIF GK^SIJV GF^K HFUKH\KI NFIO H\K JllVQGJHQFL] m [\K je JllVQGJHQFL] JIK ^QkQ^K^ QL HhF HilK] _
H\K ]KIkKI JllVQGJHQFL] JL^ H\K GVQKLH JllVQGJHQFL] m

[\K ]KIkKI JllVQGJHQFL] JIK S]K^ HF K�HIJGH H\K ^K]GIQlHFI ^JHJ NIFO H\K O K^QJ ^JHJ m [\K
K�HIJGHK^ ^K]GIQlHFI ^JHJ Q] GF^K^ JL^ hIQHHKL HF JL eg�Ðdà bQH ]HIKJO m [\K GVQKLH JllVQGJHQFL
lKINFIO ] H\K ]KJIG\ QL H\K eg�Ðdà GF^K^ ^JHJbJ]K � bi GFOlSHQLU H\K ^Q]HJLGK b KHhKKL H\K �SKIi
^K]GIQlHFI JL^ JVV IKNKIKLGK ^K]GIQlHFI FN H\K ^JHJbJ]K m [\KIKNFIK � FLK ^K]GIQlHFI � H\K �SKIi ^K]GIQlHFI �
Q] K�HIJGHK^ QL H\K ]JO K hJi J] QL H\K ]KIkKI JllVQGJHQFL K�GKlH H\JH H\K GF^QLU Q] LFH lKINFIO K^ m [\K
IKNKIKLGK ^K]GIQlHFI] JIK JVV K�HIJGHK^ NIFO H\K eg�Ðdà bQH ]HIKJO m

[\K HISH\ Q] H\JH QL QH] GSIIKLH ]HJHK H\K ��lKIQO KLHJV e F^KV Q] NJI NIFO S]KNS V ^SK HF QH]
GFOlVK� QHi� VJG� FN GFOlVKHKLK]] JL^ O Q�K^ JllIFJG\K] m MH Q] FSI Fl QLQFL H\JH OFIK K�FIH] ]\FSV^ b K
lSH QLHF QH m ` ] J OJHHKI FN NJGH � J ]HJL^JI^ ]SG\ J] eg�Ðà hFSV^ bKLK�H NIFO bKQLU JL K�HKL]QbVK
]FNHhJIK NIJO KhFI� QL ]HKJ^ FN c S]H J ]KH FN HFFV] JL^ ^K�LQHQFL] m



ñî �FSL^JHQFLJV M]]SK]

vwx� x� ��) yz{ )|- ¤ &.&¹),).- (*�:± ;} ¤ )-& yz{ )|- ¼&| (¥(-�
[\K eKHJ abc KGH �JGQVQHi �ea�� Q] JLFH\KI ]HJL^JI^ NIFO H\K `Re �] abc KGH e JLJUKO KLH

ÐIFSl �aeÐ� cS]H J] �e� m ea� Q] ^K�LK^ VQ�K JL ]HJL^JI^ H\JH ïlIFkQ^K] J O KHJ^JHJ O JLJUKO KLH
NIJO KhFI� � JL^ J ]KH FN ]KIkQGK] HF KLJbVK H\K ^KkKVFlOKLH JL^ QLHKIFl KIJbQVQHi FN O F^KV JL^ OKHJ^JHJ
]i]HKO ]ð �`^JlHQkK KH JV m� nooÞ� m

[\KIKNFIK ea� GJL bK kQKhK^ bFH\ J] J O KHJ^JHJ QLHKIG\JLUK NIJO KhFI� FI J] J O KHJOF^KVQLU
NIJO KhFI� m ` VH\FSU\ ea� \J] LFH bKKL NFIO JVVi S]K^ QL H\Q] [\K]Q] QH Q] QLHKIK]HQLU HF LFHK H\K OJLi
]QO QVJIQHQK] K� Q]H b KHhKKL H\Q] ]HJL^JI^ JL^ H\K ]FVSHQFL] lIFkQ^K^ QL R�`e �]KK G\JlHKI Þ� FI H\K
GFLGKlHSJV O KHJOF^KV lIK]KLHK^ QL H\K abc KGHdaIQKLHK^ RFLHKLH [IJL]O Q]]QFL eKHJOF^KV �]KK G\JlHKI
â� m

e a� Q] lVJHNFIO JL^ QOlVKO KLHJHQFL QL^KlKL^KLH JL^ GJL bK O JllK^ HF ^Q�KIKLH VJLUSJUK]
]SG\ J] je� FI ¤JkJ m

e a� ^K�LK] ]KlJIJHK GFLGKIL] FI GJlJbQVQHQK] NFI IKS]K bi FH\KI OF^KV] JL^ OKHJOF^KV] m
[\K]K GFLGKIL] JIK FIUJLQ K^ QLHF lJG�JUK] JL^ H\K O JQL lJG�JUK] J^^IK]]QLU OF^KVQLU JL^ OKHJ^JHJ
O JLJUKOKLH GFLGKIL] JIK _ ©K�KGHQFL � M^KLHQHi JL^ ��HKL]QFL m

[\K � ù<ùÜ×ZÙÖ lJG�JUK K�HKL^] J OF^KV h QH\ H\K JbQVQHi HF b K ]KVNd^K]GIQbQLU � H\JH Q] QH
lIFkQ^K] JVV H\K LKGK]]JIi QLNIJ]HISGHSIK HF S]K JL Fbc KGH h QH\FSH lIQFI �LFh VK^UK FN QH] ]lKGQ�G NKJHSIK] m
ML ea� JL Fbc KGH �] GVJ]] �Q mK m QH] O KHJ Fbc KGH� IKkKJV] H\K LJHSIK � �QL^ JL^ NKJHSIK] FN H\K Fbc KGH m

[\K ©K�KGHQFL lJG�JUK QLGVS^K] H\K Z¾3 ¯º³ GVJ]] � h\QG\ Q] H\K H\K ]SlKIGVJ]] FN JVV O F^KV
KVKO KLH] m [\Q] Jb]HIJGH GVJ]] \J] H\K NFVVFh QLU O JQL FlKIJHQFL] _

•
Ë ¯³5 ¯³·`¬· => _ IKHSIL] H\K GVJ]] H\JH ^K]GIQbK] H\Q] Fbc KGH

•
º´±³·²± ¯µ => _ IKHSIL] H\K lJIKLH GFLHJQLKI FN H\K Fbc KGH QN JLi

•
¯¹°·¬ =¯¬¯® ¯±³> _ IKHSIL] HISK QN H\K KVKO KLH JL^ H\K �H\Q] � IKNKIKLGK H\K ]JO K QL]HJLGK m

•
Ë ¯³ =» µ´» ¯µ³É> _ IKHSIL] H\K kJVSK FN H\K UQkKL lIFlKIHi

•
¯³ =» µ´» ¯µ³É¸ ¯¬¯® ¯±³> _ ]KH] H\K KVKOKLH HF H\K UQkKL lIFlKIHi FN H\K Fbc KGH m

•
²[ ¯³ =» µ´» ¯µ³É> _ HISK QN kJVSK Q] ^Q�KIKLH NIFO H\K ^KNJSVH kJVSK �QN OSVHQlVQGQHi Q] ? á Q] HISK QN H\KIK
Q] JH VKJ]H á KVKOKLH� m

•
°±¯³ =» µ´» ¯µ³É> _ ]KH] H\K kJVSK HF ^KNJSVH

[\K FH\KI QOlFIHJLH GVJ]] QL H\K ©K�KGHQFL lJG�JUK Q] H\K 2·º³´µÉ GVJ]] � h\QG\ Q] QL G\JIUK FN GIKJHQLU
ea� QL]HJLGK] JL^ F�KI] H\K NFVVFh QLU QLHKINJGK _
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•
ºµ¯·³¯2µ´®[ ³µ²±Ë =¶·³·³É» ¯¸ ³µ²±Ë> _ GIKJHK] JL � VKO KLH NIFO H\K kJVSK FN H\K fHIQLU h QH\ J NFIO JH
^K�LK^ bi H\K je� fG\KO J fQOlVK [ilK GFIIK]lFL^QLU HF H\JH ^JHJ Hil K m

•
º´±Ì¯µ³ È´[ ³µ²±Ë =¶·³·³É» ¯¸¯¬¯® ¯±³> _ GIKJHK] J ]HIQLU IKlIK]KLHJHQFL FN H\K � VKO KLH

•
ºµ¯·³¯ =®¯³·`¬·> _ GIKJHK] JL Fbc KGH h QH\ JVV lIFl KIHQK] SL]KH H\JH Q] JL QL]HJLGK FN H\K O KHJGVJ]] m

[\K ÕÚùÖ×Z×� lJG�JUK lIFkQ^K] JL K�HKL]QFL NFI SLQ�SKVi Q^KLHQNi QLU O KHJOF^KV Fbc KGH] h QH\FSH IKVi QLU
FL OF^KV ^JHJ ]Sbc KGH HF G\JLUK m [\K O JQL GFLGKlH QL H\ Q] lJG�JUK Q] H\K ²¶¯±³²¿ ¯µm [\K Q^KLHQ�KI FN
JL Fbc KGH Q] J NFIO JV IKlIK]KLHJHQFL FN H\K Fbc KGH Q^KLHQHi �]KK ]KGHQFL ámámá� � QH ^Q]HQLUS Q]\K] J UQkKL
Fbc KGH NIFO JVV H\K IK]H m M^KLHQ�KI] JVVFh H\K ]KIQJVQ JHQFL FN IKNKIKLGK] HF K�HKILJV Fbc KGH] � GJL bK S]K^
HF GFFI^QLJHK ^JHJ Sl^JHK] h\KIK H\KIK \J] b KKL IKlVQGJHQFL � JL^ GJL lIFkQ^K GVKJI Q^KLHQ�GJHQFL QL GFO d
OSLQGJHQFL m M^KLHQ�KI] JV]F NJGQVQHJHK eF^KVdEIQkKL EKkKVFlO KLH bi lIFkQ^QLU JL Q^KLHQ�KI QOOSHJbVK
HF OF^KV HIJL]NFIO JHQFL] �]KK ]KGHQFL ámn mn NFI J bIQKN ]SOOJIi FL eF^KVdEIQkKL EKkKVFlO KLH� m

[\K M^KLHQHi lJG�JUK lIFkQ^K] H\K GFLGKlH FN ¯U ³¯±³m `L ��HKLH Q] J GFLHK�H QL h\QG\ JL
Fbc KGH GJL bK Q^KLHQ�K^ m `L Fbc KGH OJi bK H\K O KObKI FN  KIF FI OFIK K�HKLH] m `L ��HKLH Q] LFH JL
Fbc KGH � QH Q] lJIH FN J ea� GJlJbQVQHim MH \J] H\K NF VVFh QLU FlKIJHQFL] _

•
S]KRFLHJQLOKLH �� _ IKHSIL] HISK QN QH QL GVS^K] JVV Fbc KGH] GFLHJQLK^ bi OKObKI] FN H\K Fbc KGH] m

•
Fbc KGH] �� _ IKHSIL] J ©K�KGHQkKfK�SKLGK FN H\K Fbc KGH] ^QIKGHVi IKNKIKLGK^ bi H\Q] K�HKLH m

M^KLHQHi K�HKL^] H\K �J]QG __gJG�JUK h QH\ J �©M H\JH GJL bK S]K^ NFI K�HKILJVVi Q^KLHQNiQLU QH m MH JV]F
K�HKL^] H\K �J]QG __gIFl KIHi h QH\ H\K Jb QVQHi HF ^K]QULJHK J lIFl KIHi J] JL Q^KLHQ�KI NFI H\K GFLHJQLQLU
Fbc KGH m

`L 41 Ã�U ³¯±³ Q] JL ��HKLH H\JH lIFkQ^K] �©M Q^KLHQHim MH \J] H\K NF VVFh QLU FlKIJHQFL] _

•
GFLHK�H�©M �� _ IKHSIL] J ]HIQLU ]lKGQNiQLU H\K �©M K]HJbVQ]\K^ NFI H\K GFLHK�H FN H\K K�HKLH m

•
SIQ �Fbc KGH� _ IKHSIL] H\K SIQ FN J UQkKL Fbc KGH QL H\K K�HKLH m

•
Fbc KGH �]HIQLU � _ IKHSIL] H\K Fbc KGH Q^KLHQ�K^ bi J UQkKL SIQ QL JL K�HKLH m

� QLJVVi� H\K éª×ùÖöZÙÖ lJG�JUK F�KI] J ]QOlVK hJi FN K�HKL^QLU OF^KV KVKO KLH] h QH\ LJO K�kJVSK lJQI] m
ea� F�KI] H\K Jb QVQHi HF ^K�LK O KHJOF^KV KVKO KLH] VQ�K GVJ]]K] h QH\ lIFlKIHQK] JL^ FlKIJHQFL] m �SH
]FO KHQO K] QH Q] LKGK]]JIi HF K�HKL^ OF^KV KVKO KLH] h QH\ J^^QHQFLJV QLNFIO JHQFL ]SG\ J] QLNFIOJHQFL
O Q]]QLU NIFO H\K OF^KV FI ^JHJ IK�S QIK^ NFI J lJIHQGS VJI JllVQGJHQFL m

[\K ��HKL]QFL lJG�JUK QLGVS^K] H\K È·Ë GVJ]] m ` [JU Q] J ]QLUVK lQKGK FN QLNFIO JHQFL H\JH GJL
bK J]]F GQJHK^ h QH\ OF^KV KVKO KLH] m MH \J] H\K NF VVFh QLU lIFlKIHQK] _
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•
LJOK _ ]HIQLU

•
kJVSK _ ]HIQLU �ea� lVJGK] LF O KJLQLU FL H\K kJVSK�

!no@ $%�)���� # $�#(# �� '�+)������!
eF^KV] FN RFOlSHJHQFL �eFR �]� JIK Jb]HIJGH IKlIK]KLHJHQFL] FN J NJO QVi FN IKVJHK^ GFOlSHKId

bJ]K^ ]i]HKO ] m ` VH\FSU\ H\K hFI^ ïOF^KVð h QVV b K �KlH NFI GFL]Q]HKLGi h QH\ K� Q]HQLU VQHKIJHSIK � QH Q] GVKJI
H\JH NF VVFh QLU H\K ^K�LQHQFL] UQkKL QL H\K lIKkQFS] ]KGHQFL] � H\K hFI^ ïOKHJOF^KVð hFSV^ bK OSG\ OFIK
JllIFlIQJHK m ` eFR F�KI] J lJIHQGSVJI Jb]HIJGH kQ]QFL h QH\ J lJIHQGSVJI lSIlF]K H\JH GJL bK QL ]HJLHQJHK^
HF OF^KV O JLi ^Q�KIKLH ]i]HKO ] m �]QLU H\K lIFlKI OF^KV FN GFOlSHJHQFL QOlIFkK] H\K ^KkKVFlO KLH
lIF GK]] JL^ iQKV^] J bKHHKI SL^KI]HJL^QLU FN H\K ]i]HKO SL^KI ^K]QUL JL^ QH] lIFlKIHQK] m fKVKGHQLU H\K
JllIFlIQJHK OF^KV FN GFOlSHJHQFL ^KlKL^] FL H\K lSIlF]K bSH H\K G\FQGK Q] JV]F UKLKIJVVi GFL^QHQFLK^
bi H\K JllVQGJHQFL ^FO JQL _ Efg JllVQGJHQFL] � NFI QL]HJLGK � h QVV UKLKIJVVi b KLK�H NIFO EJHJ�Fh OF^KV]
h\QVK GFLHIFVdQLHKL]QkK JllVQGJHQFL OF]HVi S]K �QLQHK fHJHK e JG\QLK FI ]QO QVJI OF^KV] m

ÐKLKIJV ^K]QUL lJIJ^QUO ] ]SG\ J] Fbc KGHdFIQKLHK^ � NSLGHQFLJV FI VFUQG O Ji bK QLHKIlIKHK^ J]
b KQLU OF^KV] FN GFOlSHJHQFL] m �KkKIH\KVK]] � ]SG\ lJIJ^QUO ] JIK ]HQVV HFF Jb]HIJGH JL^ UKLKIQG HF b K
IKJVVi S]KNSV J] J OF^KV FN GFOlSHJHQFL m ` ] J O JHHKI FN NJGH � J ]QLUVK lJIJ^QUO OJi bK S]K^ HF OF^KV
^Q�KIKLH OF^KV] FN GFOlSHJHQFL] JL^ J ]QLUVK OF^KV FN GFOlSHJHQFL O Ji bK hKVV GFL]Q]H FL JllViQLU
^Q�KIKLH UKLKIJV lSIlF]K lJIJ^QUO ] m `NHKI \JkQLU ^KGQ^K^ HF S]K H\K Fbc KGHdFIQKLHK^ lJIJ^QUO � OSG\
hFI� QL H\Q] H\K]Q] h QVV b K FL �L^QLU H\K OF]H JllIFlIQJHK eF^KV FN RFOlSHJHQFL QH Q] H\KIKNFIK QOlFIHJLH
HF �I]H SL^KI]HJL^ h\JH JIK H\K FLK] OF]H IKVJHK^ HF FSI ^FOJQL FN QLHKIK]H m

e F]H S]KNSV O F^KV] FN GFOlSHJHQFL bKVFLU HF H\K GJHKUFIi FN ïUIJl\QGJV eFR �]ð m �i Ë µ·» Æ ²º·¬
hK JIK K�lIK]]QLU H\K NJGH H\JH JGGFI^QLU HF H\K OF^KV � H\K ]i]HKO bKQLU OF^KVK^ GJL bK K�lVQGQH Vi
]lKGQ�K^ bi J UIJl\ � b KQLU J UIJl\ J UKLKIJV O JH\KO JHQGJV GFL]HISGH NFIO K^ bi ïJIG]ð JL^ ïLF^K]ð m
e JLi eFR �] JIK FbHJQLK^ bi J]]QULQLU J GFLGIKHK ]KOJLHQG HF JIG] JL^ LF^K] JL^ bi IK]HIQGHQLU H\K
UKLKIJV ]HISGHSIK FN H\K UIJl\ �]KK �USIK ámn� m ` LFLdK�\JS]HQkK VQ]H FN UIJl\QGJV eFR �] QLGVS^K] _
ASKSKQLU eF^KV] � � QL QHK fHJHK e JG\QLK] � fHJHK R\JIH] � gKHIQ �KH] � g IF GK]] �KHhFI�] JL^ EJHJ�Fh
�KHhFI�]B m

` VH\FSU\ H\K IK]H FN H\Q] ]KGHQFL h QVV UQkK J OFIK ^KHJQVK^ kQKh FN H\K OF^KV] FN QLHKIK]H � hK
h QVV LFh bIQK�i UQkK J ^K]GIQlHQFL FN KJG\ FN H\K]K OF^KV] QL FI^KI HF \JkK J �I]H UKLKIJV FkKIkQKh _
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•
ASKSKQLU eF^KV] Q] J UIJl\QGJV O F^KV h\KIK LF^K] IKlIK]KLH GFOlVK� FlKIJHFI] ]SG\ J] gFQ]]FL
�SKSK] FI ^KGQ]QFL LF^K] JL^ JIG] IKlIK]KLH KkKLH]�HF�KL]�IK�SK]H] m [\Ki JIK S]K^ NFI lKINFIO JLGK
K]HQO JHQFL � VQ�K ^KHKIO QLQLU H\K HFHJV VJHKLGi FN J LKHhFI� FN �SKSKQLU LF^K] m

•
�QLQHK fHJHK e JG\QLK] JIK K]l KGQJVVi S]KNSV NFI ]l KGQNi QLU ]K�SKLHQJV GFLHIFV QL GFLHIFVdQLHKL]QkK
HJ]�] JL^ lIFHF GFV] m `L �fe UIJl\ Q] O J^K Sl FN ²±» °³� ´°³» °³� ³·³¯� ²±²³²·¬ ³·³¯� ±¯U ³ ³·³¯
JL^ ´°³m [\K OF^KV Q] LFH [SIQLU GFOlVKHK JL^ QH IKL^KI] OF^KV] H\JH JIK OFIK ]S QHJbVK NFI
NFIOJV JLJVi]Q] m

•
fHJHK R\JIH] Q] J UIJl\QGJV O F^KV GFL]Q]HQLU FL ³·³¯� ¯Ì¯±³� º´±¶²³²´± JL^ ·º³²´±m �kKLH] JL^
GFL^QHQFL] GJS]K HIJL]QHQFL ] JL^ H\KIK JIK `�E JL^ a© GFOlF]QHQFL] FN ]HJHK] m

•
gKHIQ �KH] Q] J UIJl\QGJV OF^KV NFI ^K]GIQbQLU JL^ ]HS^iQLU ]i]HKO ] h QH\ GFLGSIIKLH � J]iLG\IFLFS] �
^Q]HIQbSHK^ � LFLd^KHKIO QLQ]HQG � JL^ lJIJVVKV G\JIJGHKIQ]HQG] m MH GFL]Q]H] FN » ¬·º¯� ³µ·±²³²´± JL^
·µº H\JH GFLLKGH H\KO m ` gKHIQ LKH Q] K�KGSHK^ bi H\K �IQLU ISVK] H\JH HIJL]O QH H\K O JI�] FI
HF�KL] NIFO FLK lVJGK HF JLFH\KI JL^ ]SG\ �IQLU Q] KLJbVK^ c S]H h\KL KJG\ QLlSH lVJGK \J] J HF�KL
QL]Q^K m

•
gIFGK]] �KHhFI�] FI � J\L gIFGK]] �KHhFI�] Q] J GFLGSIIKLH OF^KV FN GFOlSHJHQFL H\JH Q] J ]SlKId
]KH FN ^JHJ �Fh OF^KV] m ` ] J ^QIKGHK^ UIJl\ � KJG\ JIG IKlIK]KLH] J �M�a �SKSK NFI GFOOSLQGJHQFL
JL^ KJG\ LF^K IKlIK]KLH] JL QL^Kl KL^KLH � GFLGSIIKLH lIFGK]] m

•
EJHJ�Fh �KHhFI�] Q] J ]lKGQJV GJ]K FN g IF GK]] �KHhFI�] h\KIK LF^K] JIK JGHFI] H\JH IK]lFL^ HF
¿ µ²±Ë µ°¬¯m

�K h QVV LFh ^K]GIQb K H\K VJ]H H\IKK FN H\K]K OF^KV] NFI H\KQI IKVJHQFL HF H\K R�`e LKHhFI� OF^KV m

vwx� xw + z*()¸ |&-& ¥�¹:) �¸ (*&±� (|& ¥ ¤ y» ;}

�Ý 2ñ 2Ý 2Ý Xù×ØZ ç ù×ö
gKHIQ �KH] Q] J UIJl\QGJV O F^KV FN GFOlSHJHQFL QLHIF^SGK^ bi R m` m gKHIQ QL \Q] g\E ïRFO d

OSLQGJHQFL h QH\ `SHFO JHJð �gKHIQ � áäßn� m gKHIQ �KH] JIK S]K^ NFI ^K]GIQb QLU JL^ ]HS^iQLU QLNFIOJd
HQFL lIF GK]]QLU ]i]HKO ] H\JH JIK G\JIJGHKIQ K^ J] b KQLU GFLGSIIKLH � J]iLG\IFLFS] � ^Q]HIQbSHK^ � lJIJVVKV �
LFL^KHKIO QLQ]HQG JL^�FI ]HFG\J]HQG m MH Q] JL J]iLG\IFLFS] OF^KV H\JH ^K]GIQb K] UIJl\QGJVVi JL^ K�d
lVQGQH Vi _ ]K�SKLGQLU�GJ]SJVHi� GFL�QGH�LFLd^KHKIO QLQ]HQG G\FQGK � JL^ GFLGSIIKLGi JL^ \J] b KKL JllVQK^
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�QUSIK ámÞ _ gKHIQ LKH IKlIK]KLHJHQFL FN hJHKI GFOlF]QHQFL
HF ^Q�KIKLH JIKJ] ]SG\ J] ^Q]HIQbSHK^ GFOlSHQLU � O JLSNJGHSIQLU � GFLHIFV � GFOOSLQGJHQFL LKHhFI�] FI
HIJL]lFIHJHQFL m

` gKHIQ �KH Q] J lJIHQGSVJI GJ]K FN ^QIKGHK^ UIJl\ h QH\ JL QLQHQJV ]HJHK GJVVK^ H\K ²± ²³²·¬ ® ·µÍ ²±Ë m
[\KIK JIK HhF �QL^] FN LF^K] _ » ¬·º¯ JL^ ³µ·±²³²´±m `IG] JIK KQH\KI NIFO J lVJGK HF J HIJL]QHQFL FI J
HIJL]QHQFL HF J lVJGK m [\KIKNFIK gKHIQ �KH] JIK NFIOK^ bi J ]Q� HSlVK �ô �g� [ � ` � h � �o� h\KIK g Q] J
�LQHK ]KH FN l VJGK] JL^ [ Q] J �LQHK ]KH FN HIJL]QHQFL] � ` Q] J ]KH FN JIG] � h Q] J hKQU\H NSLGHQFL JL^ �o Q]
JL QLQHQJV O JI�QLU kKGHFI m

ML OF^KVQLU � lVJGK] IKlIK]KLH GFL^QHQFL] JL^ HIJL]QHQFL ] IKlIK]KLH KkKLH] m ` O JI�QLU �]HJHK�
J]]QUL] HF KJG\ lVJGK J LFLLKUJHQkK QLHKUKI m MN J O JI�QLU J]]QUL] J l VJGK l h QH\ J LFLLKUJHQkK QLHKUKI �
hK ]Ji H\JH ïl Q] O JI�K^ h QH\ � HF�KL]ð m ` HIJL]QHQFL �KkKLH� \J] J GKIHJQL LSObKI FN QLlSH JL FSHlSH
lVJGK] IKlIK]KLHQLU H\K lIKGFL^QHQFL] JL^ lF]HGFL^QHQFL] FN H\K KkKLH m [\K lIK]KLGK FN J HF�KL QL J l VJGK
Q] QLHKIlIKHK^ J] \FV^QLU H\K HISH\ GFL^QHQFL IKVJHK^ HF H\JH lVJGK m ML FH\KI hFI^] � � HF�KL] JIK lSH QL
J lVJGK HF QL^QGJHK H\JH � ^JHJ QHKO ] FI IK]FSIGK] JIK JkJQVJbVK m [ilQGJV O F^KVQLU GFIIK]lFL^KLGK] FN
QLlSH lVJGK] d HIJL]QHQFL] d FSHlSH lVJGK] JIK _

•
lIKGFL^QHQFL]dKkKLHdlF]HGFL^QHQFL]

•
QLlSH ^JHJdGFOlSHJHQFL ]HKldFSHlSH ^JHJ

•
QLlSH ]QULJVd]QULJV lIF GK]]dFSHlSH ]QULJV

•
IK]FSIGK] LKK^K^dHJ]� FI c FbdIK]FSIGK] IKVKJ]K^

•
bS�KI]dlIFGK]]FIdbS�KI]

�QUSIK ámÞ QVVS]HIJHK] J ]QOlVK gKHIQ �KH m �FHK H\JH lVJGK] JIK IKlIK]KLHK^ bi GQIGVK] � HIJL]QHQFL] JIK bJI]



ó^ �FSL^JHQFLJV M]]SK]

FI bF�K] � JIG] JIK JIIFh ] VJbKVK^ h QH\ hKQU\H] JL^ HF�KL] JIK bVJG� ^FH] m ` O JI�QLU �]HJHK� J]]QUL] HF
KJG\ lVJGK J LFLLKUJHQkK QLHKUKI m MN J O JI�QLU J]]QUL] J l VJGK l h QH\ J LFLLKUJHQkK QLHKUKI � hK ]Ji
H\JH ïl Q] O JI�K^ h QH\ � HF�KL]ð JL^ hK lVJGK � bVJG� ^FH] QL]Q^K H\K GQIGVK m

` ] lFQLHK^ FSH bi �eSIJHJ � áäëä� � ïH\KIK Q] FLVi FLK ISVK HF VKJIL JbFSH gKHIQ LKH H\KFIi _ H\K
ISVK NFI HIJL]QHQFL KLJbVQLU JL^ �IQLUð m ` ]HJHK FI OJI�QLU QL J gKHIQ �KH Q] G\JLUK^ JGGFI^QLU HF H\K
NFVVFh QLU HIJL]QHQFL ��IQLU� ISVK _

•
` HIJL]QHQFL H Q] KLJbVK^ QN KJG\ QLlSH lVJGK l Q] O JI�K^ h QH\ JH VKJ]H h �l �H� HF�KL] � h\KIK h �l �H �
Q] H\K hKQU\H FN H\K JIG NIFO l HF H m

•
`L KLJbVK^ HIJL]QHQFL O Ji FI OJi LFH �IK � ^Kl KL^QLU FL h\KH\KI H\K KkKLH JGHSJVVi HJ�K] lVJGK m

•
` �IQLU FN JL KLJbVK^ HIJL]QHQFL H IKOFkK] h �l �H� HF�KL] NIFO KJG\ QLlSH lVJGK l FN H JL^ J^^]
h �l �H� HF�KL] HF KJG\ FSHlSH lVJGK l FN H m

` HIJL]QHQFL h QH\ LF QLlSH lVJGK] Q] GJVVK^ J ï]FSIGKð HIJL]QHQFL JL^ FLK h QH\FSH FSHlSH l VJGK] Q] GJVVK^
J ï ]QL�ð HIJL]QHQFL m fFSIGK HIJL]QHQFL] JIK JVhJi] KLJbVK^ h\QVK H\K �IQLU FN J ]QL� HIJL]QHQFL ^FK] LFH
lIF^SGK JLi HF�KL] m ` ï ]KVNdVFFlð FGGSI] h\KL J lVJGK l Q] JHK ]JOK HQOK QLlSH JL^ FSHlSH HF J HIJL]QHQFL
H m ` gKHIQ �KH h QH\FSH JLi ]KVN VFFl Q] GJVVK^ ïgSIK gKHIQ �KHð m ` gKHIQ �KH Q] ]JQ^ HF b K FI^QLJIi QN
H\K hKQU\H FN JVV QH] JIG] Q] ám ` �LQHK GJlJGQHi gKHIQ �KH Q] H\JH QL h\QG\ H\KIK Q] J O J�QOSO FN HF�KL]
^K�LK^ NFI KJG\ lVJGK m �FI ]SG\ gKHIQ �KH] H\KIK Q] JL J^^QHQFLJV �IQLU ISVK H\JH ]Ji] H\JH JNHKI �IQLU J
HIJL]QHQFL � H\K LSObKI FN HF�KL] QL QH] FSHlSH lVJGK] OS]H LFH K�GKK^ H\KQI O J�QOSO m

gKHIQ �KH] Q] J kKIi UKLKIJV O F^KV m � QLQHK fHJHK e JG\QLK] � gIF GK]] �KHhFI�] JL^ EJHJ�Fh
�KHhFI�] JIK JVV ]Sb GVJ]]K] FN gKHIQ �KH] m ` ] J O JH\KO JHQGJV O F^KV � QH Q] lF]]Qb VK HF ]KH Sl ]HJHK
K�SJHQFL] � JVUKbIJQG K�SJHQFL] JL^ FH\KI OF^KV] UFkKILQLU H\K bK\JkQFI FN H\K ]i]HKO m ESK HF QH]
UKLKIJVQHi JL^ lKIO Q]]QkKLK]] � H\K OF^KV GJL bK JllVQK^ HF JLi JIKJ FI ]i]HKO H\JH GJL bK ^K]GIQb K^
UIJl\QGJVVim �SH H\K OFIK UKLKIJV H\K OF^KV Q] � H\K OFIK GFOlVK� QH Q] m ` OJc FI hKJ�LK]] FN gKHIQ
�KH] Q] QH] GFOlVK� QHim [\K lIFbVKO OJi bKGFO K SL]FVkJbVK KkKL NFI OF^K]H ]Q K^ ]i]HKO ] m [\JH �] h\i
]lKGQJV O F^Q� GJHQFL] FI IK]HIQGHQFL] LKK^ HF b K J^^K^ ]SQHK^ HF H\K lJIHQGS VJI JllVQGJHQFL FI ^FO JQL m

`LFH\KI FN H\K lIFbVKO ] FN bJ]QG gKHIQ �KH] � QH] VJG� FN GFOlF]QHQFL JL^ ]GJVJbQVQHi� Q] J^^IK]]K^
bi J OF^Q�GJHQFL FN H\K OF^KV GJVVK^ �QU\KIdVKkKV gKHIQ �KH] �¤JLLKG� JL^ �]]KI � noon� m ML J \QU\KIdVKkKV
gKHIQ �KH � J gKHIQ �KH GJL JllKJI h\KIKkKI J ^JHJ Fbc KGH GJL JllKJI _ J] J HF�KL � J] J lJIJO KHKI � FI J]
H\K kJVSK FN J GFOlSHJHQFL m [F�KL] O Ji GJIIi JIb QHIJIi ^JHJ Fbc KGH] J] hKVV J] NSLGHQFL] JL^ lKHIQ LKH] m
[\K OJQL J^^QHQFL HF H\K bJ]QG gKHIQ �KH OF^KV Q] H\K ïRFOlFLKLHð m ` GFOlFLKLH \J] lJIJO KHKI] �
GJL bK QL]HJLHQJHK^ JL^ GFLLKGHK^ HF H\K KLkQIFLOKLH H\IFSU\ lFIH] m MLlSH lFIH] O Ji bK GFLLKGHK^ HF
lVJGK] JL^ FSHlSH lFIH] HF HIJL]QHQFL] m [F bK JbVK HF GFLLKGH GFOlFLKLH] � lVJGK] QL J gKHIQ �KH JIK JV]F
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UIJLHK^ lFIH] JL^ H\Ki bKGFOK ïGFLHJQLKI lVJGK]ð m � \KL J HIJL]QHQFL lIF^SGK] J HF�KL � H\JH HF�KL Q]
LFH lSH FLHF H\K GFLHJQLKI l VJGK QH]KVN bSH IJH\KI FL QH] QLlSH lFIH m

[\K bJ]QG lIFbVKO h QH\ gKHIQ �KH] � H\FSU\ � Q] H\JH H\Ki JIK ]F ]QOlVK H\JH KkKL J ]OJVV ]i]HKO
LKK^] OJLi ]HJHK] JL^ HIJL]QHQFL] m [\Q] lIFbVKO Q] �LFhL J] H\K ï ]HJHK K�lVF]QFLð m �KGJS]K FN H\Q] �
^Q�KIKLH JllIFJG\K] HF \QU\dVKkKV JL^ \QU\KIdFI^KI gKHIQ �KH] OF^KVVQLU \JkK bKKL JHHKOlHK^ JVH\FSU\
h QH\ QIIKUS VJI IK]SVH] �]KK �¤JLLKG� JL^ �]]KI � noon�� m

�SH FLK FN H\F]K JllIFJG\K] H\JH \JkK b KKL �SQHK ]SGGK]]NSV Q] FN lJIHQGSVJI QLHKIK]H HF FSI
]HS^i _ Z¾3 ¯º³ÁZµ²¯±³¯¶ \ ¯³µ² Ä ¯³m ` ] J O JHHKI FN NJGH � J] �J]HQ^K lFQLH] FSH QL ��J]HQ^K � áääâ� H\K
IKVJHQFL bKHhKKL abc KGHdaIQKLHJHQFL JL^ gKHIQ �KH] GJL bK Fb]KIkK^ QL HhF ^Q�KIKLH hJi] _ ïgKHIQ �KH]
QL]Q^K abc KGH]ð JL^ ïabc KGH] QL]Q^K gKHIQ �KH]ð m ML H\K �I]H GJ]K gKHIQ �KH] OJi bK S]K^ HF OF^KV H\K
QLLKI ]HJHK FN JL Fbc KGH h\KIK HIJL]QHQFL] QL H\K LKH OF^KV H\K K�KGSHQFL FN J O KH\F^ QL H\K Fbc KGH m [\K
]KGFL^ GJ]K Q] OSG\ OFIK GFOOFL � J] J O JHHKI FN NJGH abc KGHdaIQKLHK^ GFLGKlH] ]SG\ J] Jb]HIJGHQFL �
KLGJl]SVJHQFL JL^ QL\KIQHJLGK \JkK bKKL S]K^ ]QLGK H\K áäëo �] HF bSQV^ ï VJiKIK^ð gKHIQ �KH] J] FllF]QHK
HF ï�JHð FLK] m [\K bJ]QG Q^KJ QL H\Q] JllIFJG\ Q] HF QLGIKJ]K H\K QLNFIO JHQFL JkJQVJb VK QL H\K HF�KL]
GFL]Q^KIQLU H\JH H\Ki JIK QL]HJLGK] FN J GVJ]] m �SH J HIJL]QHQFL ^FK] LFH \JkK HF GIKJHK FI ^K]HIFi
Fbc KGH] � QH GJL c S]H OFkK Fbc KGH] NIFO FLK lVJGK HF JLFH\KI m ML aa gKHIQ �KH] H\K LKH OF^KV] H\K
GFLHIFV ]HISGHSIK h\QVK H\K HF�KL] OF^KV H\K ^JHJ ]HISGHSIK FN H\K ]i]HKO m �QLJVVi� QH Q] QLHKIK]HQLU HF
LFHK H\JH O JLi ^Q�KIKLH VJLUSJUK] \JkK b KKL GIKJHK^ HF QLHKUIJHK aa GFLGKlH] QLHF gKHIQ �KH OF^KVQLU �
]KK NFI QL]HJLGK aag� QL ��QS KH JV m� noop� m

�Ý 2ñ 2Ý 2ì ¨ ÷�Ö X ØÙ Üùöö çù×]ÙØûö
gIF GK]] �KHhFI�] Q] J eF^KV FN RFOlSHJHQFL �eFR� H\JH hJ] FIQUQLJVVi ^KkKVFl K^ NFI OF^KVQLU

^Q]HIQbSHK^ ]i]HKO ] bSH \J] lIFkKL QH] GFLkKL QKLGK NFI OF^KVQLU ]QULJV lIF GK]]QLU ]i]HKO ] m gIFGK]]
�KHhFI�] JIK JV]F GJVVK^ � J\L gIF GK]] �KHhFI�] JNHKI Ð m � J\L h\F �I]H QLHIF^SGK^ H\KO QL \Q] H\K]Q]
�]KK �� J\L � áäàp�� m MH Q] J LJHSIJV OF^KV NFI ^K]GIQbQLU ]QULJV lIF GK]]QLU ]i]HKO ] h\KIK QL�LQHK ]HIKJO ]
FN ^JHJ JIK QLGIKO KLHJVVi HIJL]NFIO K^ bi lIF GK]]K] K�KGSHQLU QL ]K�SKLGK FI lJIJVVKV m �KkKIH\KVK]] �
JL^ J] lFQLHK^ FSH bi ��KK JL^ gJI� � áääâ� � H\ Q] O F^KV FN GFOlSHJHQFL ^FK] LFH IK�SQIK OSVHQHJ]�QLU
FI lJIJVVKVQ]O JL^ S]SJVVi LKQH\KI QL�LQHK �SKSK] d QH Q] QL NJGH S]SJVVi OFIK K� GQKLH H\JL GFOlJIJb VK
O KH\F^] QL NSLGHQFLJV VJLUSJUK] m gIF GK]] �KHhFI�] \JkK NFSL^ O JLi JllVQGJHQFL] QL OF^KVQLU KObK^^K^
]i]HKO ] J] QH Q] HilQGJV NFI KObK^^K^ ]i]HKO ] HF bK ^K]QULK^ HF FlKIJHK QL�LQHKVi h QH\ VQO QHK^ IK]FSIGK] m

RFOOKIGQJV ]i]HKO ] VQ�K fg� NIFO `VHJ ÐIFSl FN RJ^KLGK � Raff`g NIFO fiLFl]i] � H\K Efg
fHJHQFL NIFO eKLHFI ÐIJl\QG] � �ilKI]QULJV NIFO �ilKIGKlHQFL FI fQOSVQL� bi e JH\hFI�] JL^ IK]KJIG\
]FNHhJIK VQ�K �\FIF] NIFO H\K �LQkKI]QHi FN �Kh eK�QGF JL^ gHFVKOi NIFO H\K �LQk m FN RJVQNFIL QJ JH
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P4

P3

P2

P1

Process

FIFO queue

�QUSIK ámp _ ` � J\L gIF GK]] �KHhFI�
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�KI�KVKi JIK JVV bJ]K^ FL kJIQJLH] FN H\K gIF GK]] �KHhFI� OF^KV m EKlJIHQLU NIFO H\K FIQUQLJV gIFGK]]
�KHhFI�] bi � J\L � J LSObKI FN O FIK ]l KGQ�G OF^KV] \JkK b KKL ^KIQkK^ m ML H\Q] ]KGHQFL hK h QVV UQkK
JL QLHIF^SGHQFL HF H\K bJ]QG � J\L �] gIF GK]] �KHhFI�] JL^ h QVV VKJkK H\K OFIK ]l KGQ�G OF^KV] NFI LK�H
]KGHQFL] m

g IF GK]] �KHhFI�] JIK ^QIKGHK^ UIJl\] h\KIK LF^K] IKlIK]KLH \ µ´º¯¯ JL^ JIG] JIK QL�LQHK
�M�a �SKSK] H\JH GFLLKGH H\K]K lIF GK]]K] �]KK �USIK ámp � m �IQHQLU HF J G\JLLKV Q] LFL bVF G�QLU �QH
JVhJi] ]SGGKK^] QOOK^QJHKVi � bSH IKJ^QLU Q] b VF G�QLU m MN J lIF GK]] HIQK] HF IKJ^ NIFO JL KOlHi QLlSH
QH Q] ]S]l KL^K^ SLHQV QH \J] KLFSU\ QLlSH ^JHJ JL^ H\K K�KGSHQFL GFLHK�H Q] ]h QHG\K^ HF JLFH\KI lIFGK]]
FI VKkKV m ` lIF GK]] O Ji LFH ïHK]Hð G\JLLKV NFI lIK]KLGK FN ^JHJ m `H JLi UQkKL lFQLH J lIF GK]] Q] KQH\KI
ïKLJbVK^ð FI ïbVF G�K^ð hJQHQLU NFI ^JHJ FL FLK FN QH] G\JLLKV] m MH GJL LFH bK hJQHQLU NFI ^JHJ FL FLK FI
JLFH\KI QLlSH G\JLLKV m

ML � J\L gIF GK]] �KHhFI�] lIF GK]]K] lIF^SGK HF�KL] �^JHJ KVKO KLH]� H\JH JIK ]KLH JVFLU J
GFOOSLQGJHQFL G\JLLKV JL^ GFL]SO K^ bi H\K ^K]HQLJHQFL lIF GK]] m RFOOSLQGJHQFL G\JLLKV] JIK H\K
FL Vi hJi lIFGK]]K] O Ji K�G\JLUK QLNFIOJHQFL m �g� ]i]HKO ] JIK ^KHKIO QLJHK _ H\K \ Q]HFIi FN HF�KL]
lIF^SGK^�GFL]SO K^ ^FK] LFH ^KlKL^ FL K�KGSHQFL FI^KI m ` ³µ¯·® Q] J �LQHK FI QL�LQHK ]K�SKLGK FN ^JHJ
KVKO KLH] FI HF�KL] jô �� á��n mmm� h\KIK � Q Q] J lJIHQGSVJI HF�KL m ` lIF GK]] Q] QL H\ Q] ]KL]K J NSLGHQFLJV
O JllQLU NIFO QLlSH HF FSHlSH ]HIKJO ] m

` ] lFQLHK^ FSH bi �gJI�] � áääâ� J lJIJVVKVQ]O GJL bK O J^K h QH\ [SIQLU eJG\QLK] _ J gIFGK]]
�KHhFI� GJL bK ]KKL J] J ]KH FN [SIQLU O JG\QLK] GFLLKGHK^ h QH\ FLKdhJi HJlK] � KJG\ O JG\QLK FlKIJHQLU
FL QH] FhL HJlK m �KGJS]K FN H\K ï\JVHQLU lIFb VKOð hK GJLLFH HKVV QL J �LQHK HQO K h\KH\KI JL JIbQHIJIi
[SIQLU O JG\QLK lIFUIJO hQVV \JVH � JL^ H\K ]JO K Q] HISK NFI gIF GK]] �KHhFI�] m [hF lIFlKIHQK] FN gIFGK]]
�KHhFI�] JIK IKVJHK^ HF H\Q] lIFb VKO _ ³¯µ® ²±·³²´± JL^ ¾´°±¶±¯m [\K]K lIFl KIHQK] JIK SL^KGQ^JbVK
QL �LQHK HQO K NFI H\K UKLKIJV GJ]K bSH � SL^KI ]FO K IK]HIQGHQFL] � hK GJL ]HS^i JL^ GVJ]]QNi g� bKNFIK
K�KGSHQFL m

`GGFI^QLU HF ��Kbb KH JV m� áäää� QLHKIK]HQLU lIFl KIHQK] FN lIFGK]] LKHhFI�] H\JH O J�K H\KO J
]SQHJbVK OF^KV NFI GFOlSHJHQFL JIK _

•
�JG\ lIF GK]] Q] J ]K�SKLHQJV lIFUIJO H\JH GFL]SO K] HF�KL] NIFO QH] QLlSH] �SKSK] JL^ lIF^SGK]
HF�KL] HF H\K FSHlSH �SKSK] m

•
�JG\ �SKSK \J] FLK ]FSIGK JL^ FLK ^K]HQLJHQFL m

•
[\K LKHhFI� \J] LF UVFbJV ^JHJ

•
�JG\ lIF GK]] Q] bVF G�K^ h\KL QH HIQK] HF IKJ^ NIFO J J G\JLLKV h QH\ QL]S� GQKLH ^JHJ m [\K lIFGK]]
IK]SO K] h\KL H\KIK Q] KLFSU\ ^JHJ JUJQL m



óî �FSL^JHQFLJV M]]SK]

•
`VH\FSU\ hIQHQLU Q] UKLKIJVVi LFLdb VF G�QLU � bVFG�QLU GJL bK S]K^ HF b K JbVK HF S]K bFSL^K^ �SKSK] m

•
RFLGSIIKLGi GJL bK QOlVKOKLHK^ ]JNKVim

•
fG\K^SVQLU Q] HIJL]lJIKLH HF H\K S]KI

•
�QKIJIG\i FI ]GJVJbQVQHim

�Ý 2ñ 2Ý 2í � ÷×÷<Ù] çù×]ÙØûö
EJHJ�Fh �KHhFI�] Q] J UIJl\QGJV e FR kKIi GVF]KVi IKVJHK^ HF gIFGK]] �KHhFI�] m ML H\Q] O F^KV

JIG] JV]F IKlIK]KLH �M�a �SKSK] m �SH LFh H\K LF^K] FN H\K UIJl\ � QL]HKJ^ FN IKlIK]KLHQLU lIF GK]]K] �
IKlIK]KLH ·º³´µm ML ]HKJ^ FN IK]lFL^QLU HF H\K ]QOlVK H\K b VF G�QLUdIKJ^ ]KO JLHQG] FN gIF GK]] �KHhFI�] �
JGHFI] S ]K ¿ µ²±Ë µ°¬¯ H\JH ]l KGQNi \Fh OJLi HF�KL] OS]H bK JkJQVJbVK FL KkKIi QLlSH NFI H\K JGHFI HF
�IK �]KK �USIK ámâ� m � \KL JL JGHFI �IK] � QH GFL]SO K] J �LQHK LSObKI FN HF�KL] JL^ lIF^SGK] JV]F J
�LQHK LSObKI FN FSHlSH HF�KL] m ` lIF GK]] GJL bK NFIO K^ bi IKl KJHK^ �IQLU] FN J ^JHJ�Fh JGHFI m

`L JGHFI O Ji \JkK OFIK H\JL FLK �IQLU IS VK m [\K KkJVSJHQFL FN H\K �IQLU ISVK] Q] ]K�SKLHQJV
QL H\K ]KL]K H\JH ISVK] JIK ]K�SKLHQJVVi KkJVSJHK^ SLHQV JH VKJ]H FLK FN H\KO Q] ]JHQ]�K^ m [\S] JL JGHFI
GJL FLVi �IK QN FLK FI OFIK H\JL FLK FN QH] �IQLU ISVK] JIK ]JHQ]�K^ m ML UKLKIJV � H\FSU\ � ]iLG\IFLFS]
^JHJ�Fh JGHFI] \JkK J ]QLUVK � IQLU ISVK FN H\K ]JO K �QL^ _ J LSObKI FN HF�KL] H\JH OS]H b K JkJQVJbVK
JH KJG\ FN H\K QLlSH] m �FI K�JOlVK � JL J^^KI h QH\ HhF QLlSH] \J] J ]QLUVK �IQLU IS VK ]JiQLU H\JH KJG\
QLlSH OS]H JH VKJ]H \JkK FLK HF�KL m

` ] lFQLHK^ FSH bi �gJI�] � áääâ� bIKJ�QLU ^FhL lIF GK]]K] QLHF ]O JVVKI SL QH] ]SG\ J] ^JHJ�Fh
JGHFI] �IQLU] � O J�K] K� GQKLH QOlVKOKLHJHQFL] lF]]Qb VK m ©K]HIQGHQLU H\K Hil K FN ^JHJ�Fh JGHFI] HF H\F]K
H\JH \JkK J lIK^QGHJbVK GFL]SOlHQFL JL^ lIF^SGHQFL lJHHKIL O J�K] QH lF]]Qb VK HF lKINFIO ]HJHQG � F�dVQLK
JLJVi]Q] HF bFSL^ H\K O KOFIim

ML EJHJ�Fh �KHhFI�] QL ]HKJ^ FN ]S]l KL^QLU J lIF GK]] FL bVF G�QLU IKJ^ FI LFLdbVF G�QLU hIQHK �
lIF GK]]K] JIK NIKKVi QLHKIVKJkK^ bi J ]G\K^SVKI H\JH ^KHKIO QLK] H\K ]K�SKLGK FN JGHFI �IQLU] m [\K b QUUK]H
J^kJLHJUK Q] H\JH H\K GF]H FN lIFGK]] ]S]l KL]QFL JL^ IK]SOlHQFL Q] JkFQ^K^ ��KK JL^ gJI� � áääâ� m

ML OJLi ]QULJV lIF GK]]QLU JllVQGJHQFL] H\K �IQLU ]K�SKLGK GJL bK ^KHKIO QLK^ ]HJHQGJVVi JH
GFOlQVK HQO K m [\K GVJ]] FN ^JHJ�Fh lIF GK]] LKHhFI�] h\KIK H\Q] Q] lF]]Qb VK JIK GJVVK^ ï ]iLG\IFLFS]
^JHJ�Fh LKHhFI�]ð JL^ h QVV b K GFOOKLHK^ QL LK�H ]KGHQFL m

EJHJ�Fh UIJl\] \JkK ^JHJd^IQkKL ]KO JLHQG] m [\K JkJQVJbQVQHi FN Fl KIJL^] KLJbVK] H\K FlKIJHFI
JL^ \KLGK ]K�SKLGQLU GFL]HIJQLH] NFVVFh FLVi NIFO ^JHJ JkJQVJbQVQHim [\Q] NKJHSIK \J] QH] VQO QHJHQFL] m
[\K lIQLGQlJV ]HIKLUH\ FN ^JHJ�Fh LKHhFI�] Q] H\JH H\Ki ^F LFH FkKId]lKGQNi JL JVUFIQH\O bi QOlF]QLU
SLLKGK]]JIi ]K�SKLGQLU GFL]HIJQLH] b KHhKKL FlKIJHFI] ��SG� JL^ �KK � áääp� m
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�QUSIK ámâ _ EJHJ�Fh gIF GK]] �KHhFI�



óó �FSL^JHQFLJV M]]SK]

�QUSIK ámß _ ` fiLG\IFLFS] EJHJ�Fh gIFGK]] �KHhFI�

�Ý 2ñ 2Ý 2î ê�ÖÜ�ØÙÖÙÛö � ÷×÷<Ù] çù×]ÙØûö
fiLG\IFLFS] EJHJ�Fh �KHhFI�] �fE�� Q] J ]l KGQJV GJ]K FN EJHJ�Fh �KHhFI�] QL h\QG\ H\K

LSObKI FN HF�KL] GFL]SO K^ JL^ lIF^SGK^ bi JL JGHFI Q] �LFhL bKNFIK H\K K�KGSHQFL bKUQL] m [\K ]JO K
bK\JkQFI IKl KJH] QL J lJIHQGSVJI JGHFI KkKIi HQO K QH Q] �IK^ m `IG] GJL \JkK QLQHQJV HF�KL] m �kKIi QL QHQJV
HF�KL IKlIK]KLH] JL F� ]KH b KHhKKL H\K HF�KL lIF^SGK^ JL^ H\K HF�KL GFL]SOK^ JH H\K FH\KI KL^ m MH Q] J
SLQH ^KVJi JL^ Q] IKlIK]KLHK^ bi J ^QJOFL^ QL H\K O Q^^VK FN H\K JIG m � QUSIK ámß QVVS]HIJHK] J fiLG\IFLFS]
EJHJ�Fh �KHhFI� m

fG\K^SVK GJL bK lKINFIO K^ ]HJHQGJVVim ` ] H\K K�KGSHQFL FN H\K UIJl\ Q] UFQLU HF b K IKl KJHK^ H\K
GFOlQVKI ]\FSV^ c S ]H GFL]HISGH FLK ï GFOlVKHK GiGVKð FN H\K lKIQF^QG ]G\K^SVK m ` ïGFOlVKHK GiGVKð Q] ^K�LK^
J] H\K ]K�SKLGK FN JGHFI �IQLU] H\JH IKHSIL] H\K UIJl\ HF QH] FIQUQLJV ]HJHK m �IFO H\K ]HJHQG QLNFIO JHQFL FN
H\K LKHhFI� hK GJL GFL]HISGH J ïHFlFVFUi O JHIQ�ð H\JH GFLHJQL] IKVJHQFL] bKHhKKL lIF^SGK^�GFL]SO K^
HF�KL] QL KkKIi JIG m [\K KVKO KLH Qc Q] ^K�LK^ J] H\K LSObKI FN HF�KL] lIF^SGK^ FL H\K QH\ JIG bi H\K
c H\ JGHFI m ` VH\FSU\ QH Q] FLVi J lJIHQJV QLNF b KGJS]K H\KIK Q] LF QLNFIO JHQFL FL H\K LSObKI FN QL QHQJV
HF�KL] FL KJG\ JIG hK GJL S]K H\K O JHIQ� HF bSQV^ H\K ]HJHQG ]G\K^SVK m �FI ^FQLU ]F hK OS]H �L^ H\K
]OJVVK]H QLHKUKI kKGHFI H\JH ]JHQ]�K] H\K K�SJHQFL O JHIQ� OkKGHFIôo m MH OS]H b K LFHK^ H\FSU\ H\JH QL
GFOlVK� LKHhFI�] H\K]K K�SJHQFL] OJi LFH \JkK J ]FVSHQFL m

�Ý 2ñ 2Ý 2ñ üÙÙõù÷Ö � ÷×÷<Ù] çù×]ÙØûö
` VH\FSU\ fE� Q] J^K�SJHK NFI IKlIK]KLHQLU VJIUK lJIH] FN ]i]HKO ] QH Q] IJIKVi KLFSU\ NFI IKlIKd

]KLHQLU JL KLHQIK lIFUIJO m ` OFIK UKLKIJV O F^KV Q] LKK^K^ HF IKlIK]KLH ^JHJd^KlKL^KLH QHKIJHQFL � GFLd
^QHQFLJV] JL^ IKGSI]QFL m �K GJL UKLKIJVQ K ]iLG\IFLFS] ^JHJ�Fh HF JVVFh GFL^QHQFLJV � ^JHJd^Kl KL^KLH
K�KGSHQFL JL^ ]HQVV S]K H\K bJVJLGK K�SJHQFL] m �FFVKJL EJHJ�Fh �KHhFI�] ��E�� Q] JL K�HKL]QFL FN
fiLG\IFLFS] EJHJ�Fh H\JH JVVFh ] GFL^QHQFLJV HF�KL GFL]SOlHQFL JL^ lIF^SGHQFL m
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�i J^^QLU HhF ]QOlVK GFLHIFV JGHFI] VQ�K ]h QHG\ JL^ ]KVKGH hK GJL bSQV^ GFL^QHQFLJV GFL]HISGH]
VQ�K QNdH\KLdKV]K JL^ ^Fdh\QVK VFFl] m [\K ]h QHG\ JGHFI UKH] J GFLHIFV HF�KL JL^ H\KL GFlQK] J HF�KL
NIFO H\K QLlSH HF H\K JllIFlIQJHK FSHlSH � ^KHKIO QLK^ bi H\K bFFVKJL kJVSK FN H\K GFLHIFV HF�KL m [\K
]KVKGH JGHFI UKH] J GFLHIFV HF�KL JL^ H\KL GFl QK] J HF�KL NIFO H\K JllIFlIQJHK QLlSH � ^KHKIO QLK^ bi H\K
bFFVKJL kJVSK FN H\K GFLHIFV HF�KL � HF H\K FSHlSH m [\K]K JGHFI] JIK LFH fE� bKGJS]K H\K LSObKI FN
lIF^SGK^�GFL]SO K^ HF�KL] Q] LFH ��K^ JL^ ^KlKL^] FL JL QLlSH bFFVKJL GFLHIFV ��SG� JL^ �KK � áääp� m

�Ý 2ñ 2Ý 2ó ��Ö÷� ZÜ � ÷×÷<Ù] çù×]ÙØûö
EiLJO QG EJHJ�Fh �KHhFI�] JIK J �FFVKJL EJHJ�Fh �KHhFI�] h QH\ FLK J^^QHQFLJV kJIQJHQFL _

H\K GFLHIFV JGHFI] O KLHQFLK^ QL H\K �E� OF^KV GJL LFh IKJ^ OSVHQlVK HF�KL kJVSK] JL^ H\K ^JHJ JGHFI]
GJL bK �IK^ GFL^QHQFLJVVi bJ]K^ FL H\K GFLHIFV JGHFI] IKJ^ m ` VH\FSU\ ^iLJO QG ]G\K^SVQLU O QU\H JV]F b K
S]K^ NFI JLi FN H\K lIKkQFS] OF^KV] � QH Q] J OS]H NFI H\ Q] O F^KV J] lIF^SGHQFL�GFL]SOlHQFL IJHK] O Ji
kJIi ^SIQLU K�KGSHQFL m

EiLJO QG ]G\K^SVQLU GJL bK GVJ]]Q�K^ J] ¶·³·Á¶µ²Ì¯± �¯·Ë ¯µ K�KGSHQFL � � ¶¯® ·±¶Á¶µ²Ì¯± �¬·�É
K�KGSHQFL � FI J GFObQLJHQFL FN H\K HhF m ML KJUKI K�KGSHQFL J lIF GK]] Q] JGHQkJHK^ J] ]FFL J] QH \J] KLFSU\
^JHJ J] IK�SQIK^ bi JLi FN QH] �IQLU ISVK] m ML VJ i K�KGSHQFL J lIF GK]] Q] JGHQkJHK^ FLVi QN H\K GFL]SOKI
lIF GK]] ^FK] LFH \JkK KLFSU\ ^JHJ HF�KL] m � \KL S]QLU bFSL^K^ ]G\K^SVQLU �]KK �gJI�] � áääâ�� H\IKK
ISVK] OS]H bK JllVQK^ _ �J� J lIF GK]] Q] ]S]lKL^K^ h\KL HIiQLU HF IKJ^ NIFO JL KOlHi QLlSH � �b � J lIFGK]]
Q] ]S]lKL^K^ h\KL HIiQLU HF hIQHK FLHF J NS VV �SKSK JL^ �G� FL JIHQ�GQJV ^KJ^VF G� � QLGIKJ]K H\K GJlJGQHi
FN H\K ]O JVVK]H NS VV �SKSK SLHQV QH] lIF^SGKI GJL �IK m

�Ý 2ñ 2Ý 2- åÙ�ÿÛ×÷×ZÙÖ 	 Ø÷ÿ�ö
RFOlSHJHQFL UIJl\] JIK J OF^KV FN lJIJVVKV GFOlSHJHQFL ]QO QVJI HF gIF GK]] �KHhFI�] m MH Q]

IKlIK]KLHK^ bi J �LQHK UIJl\ h QH\ J ]KH FN LF^K] � KJG\ J]]F GQJHK^ h QH\ J NSLGHQFL � J ]KH FN JIG] � h\KIK J
bIJLG\ Q] J �SKSK FN ^JHJ ^QIKGHK^ NIFO FLK LF^K HF JLFH\KI m �FSI LFLdLKUJHQkK QLHKUKI] �` � � � � JL^
[ � JIK J]]F GQJHK^ h QH\ KJG\ JIG m �` � Q] H\K LSObKI FN HF�KL] QLQHQJVVi lIK]KLH QL H\K JIG � � Q] H\K LSObKI
FN HF�KL] lIF^SGK^ bi H\K NSLGHQFL J]]F GQJHK^ h QH\ H\K LF^K � � Q] H\K LSObKI FN HF�KL] GFL]SOK^ bi
H\K NSLGHQFL J]]F GQJHK^ h QH\ H\K LF^K � [ Q] J H\IK]\FV^ H\JH ]l KGQ�K] H\K LSObKI FN HF�KL] H\JH OS]H
b K lIK]KLH QL H\K JIG b KNFIK H\K NSLGHQFL GJL bK �IK^ �FbkQFS]Vi� [?ô� �m

ASK]HQFL] FN HKIO QLJHQFL JL^ bFSL^LK]] JIK ]FVkJbVK NFI RFOlSHJHQFL ÐIJl\] � h\QG\ HSIL FSH
HF b K J IK]HIQGHK^ kKI]QFL FN g� m MH Q] QLHKIK]HQLU HF LFHK H\JH fiLG\IFLFS] EJHJ�Fh �KHhFI�] Q] J ]l KGQJV
GJ]K FN RFOlSHJHQFL ÐIJl\] h\KIK [ô� NFI JVV JIG] m
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�Ý 2ñ 2Ý 2T åÙÖ×ùª×b�]÷Øù X ØÙ Üùöö çù×]ÙØûö
` ]lKGQJV � QL^ FN g IF GK]] �KHhFI� QLHIF^SGK^ J] JL K�HKL]QFL HF H\K bJ]QG OF^KV bSH H\JH

Q] QLHKIK]HQLU NFI FSI lSIlF]K] Q] H\JH FN RFLHK�HdJhJIK gIF GK]] �KHhFI�] �kJL EQc � KH JV m� noon� m [\Q]
LKh OF^KV KO KIUK] NIFO H\K J^^QHQFL FN J]iLG\IFLFS] GFFI^QLJHQFL HF bJ]QG � J\L gIF GK]] �KHhFI�]
]F lIF GK]] GJL QOOK^QJHKVi IK]lFL^ HF G\JLUK] QL H\KQI GFLHK�H m [\Q] ]QHSJHQFL Q] kKIi GFOOFL QL
KObK^^K^ ]i]HKO ] m

ML RFLHK�HdJhJIK gIF GK]] �KHhFI�] � ]HIKJO FIQKLHK^ GFOOSLQGJHQFL FN ^JHJ Q] ^FLK H\IFSU\
IKUS VJI �M�a G\JLLKV] bSH GFLHK�H QLNFIO JHQFL Q] ]KLH H\IFSU\ SLQ^QIKGHQFLJV IKUQ]HKI VQL�] �©�Ð�m
[\K]K VQL�] \JkK ^K]HISGHQkK JL^ IKlVQGJHQkK b K\JkQFI _ h IQHQLU HF J NSVV IKUQ]HKI FkKIhIQHK] H\K lIKkQFS]
kJVSK JL^ IKJ^QLU NIFO J IKUQ]HKI IKHSIL] H\K VJ]H kJVSK IKUJI^VK]] QN QH \J] b KKL IKJ^ bKNFIK FI LFH m
[\S] � IKUQ]HKI VQL�] JIK JL KkKLHd^IQkKL J]iLG\IFLFS] O KG\JLQ]O m ` ] J GFL]K�SKLGK � H\K b K\JkQFI FN J
R`g� ^KlKL^] FL H\K JllVQK^ ]G\K^SVK FI GFLHK�H m

` ]QOlVK K�JOlVK FN J ]i]HKO H\JH GJL bK K�KGHQkKVi OF^KVK^ bi J GFLHK�Hd JhJIK LKHhFI� Q]
J HIJL]O QHHKI�IKGKQkKI ]G\KO K QL h\QG\ H\K IKGKQkKI LKK^] HF ]KL^ QLNFIO JHQFL JbFSH QH] GFL]SOlHQFL
IJHK HF H\K HIJL]O QHHKI ]F HIJL]O Q]]QFL ]lKK^ GJL bK FlHQO Q K^ m [\K bJ]QG HIJL]O QHHKI�IKGKQkKI ]G\KO K
GJL bK QOlVKO KLHK^ h QH\ J � J\L gIFGK]] �KHhFI� bSH QL FI^KI HF QOlVKO KLH NKK^bJG� GFFI^QLJHQFL hK
LKK^ HF S]K H\K IKUQ]HKI VQL� lIFkQ^K^ bi GFLHK�HdJhJIK lIF GK]] LKHhFI�] m

RFLHK�HdJhJIK ]i]HKO ] JIK QL^KHKIO QLJHK bi LJHSIK m �LVK]] H\K QL^KHKIO QLJHK b K\JkQFI GJL
bK Q]FVJHK^ � J GFOlF]QHQFL FN QL^KHKIO QLJHK GFOlFLKLH] bKGFO K] J LFLd^KHKIO QLQ]HQG ]i]HKO � h\QG\ Q]
lF]]QbVK bSH LFH lIJGHQGJV m �KkKIH\KVK]] J] O KLHQFLK^ QL �kJL EQc � KH JV m� noon� ]FOK HKG\LQ�SK] GJL bK
S]K^ QL FI^KI HF FIJGVQ]K QL^KHKIO QLJHQFL m

vwx� x~ + P )� ·&*&� (¹, �
ESK HF H\KQI O JLi lIJGHQGJV JllVQGJHQFL] � ]HIFLU NFIO JVQ]O ] JL^ ^Q]HQLGH kF GJbSVJIi ]FO K

JSH\FI] �]KK �fHIFO � áäëß � e G©KiLFV^] KH JV m� áäää� � NFI K�JOlVK� ^KNKL^ H\JH g IF GK]] �KHhFI�] JL^
IKVJHK^ OF^KV] GJL bK ]KKL J] J ]QUL FN J LKh JL^ SL^KIViQLU lJIJ^QUO _ H\K gIFGK]] lJIJ^QUO m ` VH\FSU\
H\K lIF GK]] lJIJ^QUO Q] S]SJVVi ]KKL J] J kK\ QGVK NFI H\K QOlVKO KLHJHQFL FN JllVQGJHQFL] QLkFVkQLU lJIJVVKV
FI ^Q]HIQbSHK^ GFOlSHQLU QH \J] JV]F bKKL NFIOSVJHK^ h QH\ J bIFJ^KI ]GFl K m

ML H\K lIF GK]] lJIJ^QUO � KJG\ lIFGK]] Q] J GKLHKI FN JGHQk QHi H\JH \FV^] QLHKILJV ]HJHK m [\K
lIFUIJO K�KGSHQLU H\JH lIF GK]] Q] H\K FLVi KLHQHi H\JH GJL OF^QNi H\JH ]HJHK m aH\KI lIF GK]]K] O Ji
JGGK]] H\JH lIF GK]] QL^QIKGHVi H\IFSU\ J OK]]JUK G\JLLKV m ` OK]]JUK G\JLLKV Q] NFIO K^ bi GFLLKGHQLU
lVSU] LJO K^ 0QLlSH lFIH] 0 HF ]F G�KH] 0FSHlSH lFIH] 0
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`VV kJIQJb VK] �JL^ lFIH]� JIK HilK^ m ` lIF GK]] GFOOSLQGJHK] h QH\ JLFH\KI Q]]S QLU J GJVV FL
HhF FlKIJL^] _ JL FSHlSH lFIH JL^ J lJIJO KHKI VQ]H FI GJVVdO K]]JUK m [\K GJVV O K]]JUK Q] HIJL]O QHHK^ HF
J �SKSK J]]F GQJHK^ h QH\ H\K QLlSH lFIH GFLLKGHK^ h QH\ H\K FSHlSH lFIH m [\K GJVVKI H\KL hJQH] NFI H\K
GJVVdO K]]JUK HF bK IKHSILK^ m [\K lIF GK]] FhLQLU H\K QLlSH lFIH Q]]SK] J IKGKQkK Fl KIJHQFL HF ^K�SKSK
H\K O K]]JUK � QH QLHKIlIKH] H\K O K]]JUK JL^ lKINFIO ] ]FOK JGHQFL H\JH O Ji QLkFVkK OF^QNi QLU H\K VF GJV
]HJHK JL^ H\K GJVV O K]]JUK JL^ �LJVVi Q]]SK] J IKHSIL FlKIJHQFL HF IKHSIL H\K GJVVdO K]]JUK m

� JG\ lIF GK]] Q] J ]KIQJV GFOlSHJHQFL h\QG\ GJL FLVi ]G\K^SVK FLK JGHQk QHi JH J HQO K � JL^
h QVV FL Vi IK]lFL^ HF J OK]]JUK JNHKI K�lVQGQH Vi ^K�SKS QLU QH d H\ Q] Q] QL GFLHIJ]H HF H\K Fbc KGHdFIQKLHK^
lJIJ^QUO � QL h\QG\ J O KH\F^ Q] QOOK^QJHKVi QLkF�K^ h\KL J O K]]JUK Q] ]KLH m [\KIK JIK LF ]\JIK^
kJIQJbVK] � UVFbJV ]HJHK FI UVFbJV HQO K m gIF GK]]K] ^F LFH \JkK Hil K � FL Vi H\KQI lFIH] m �JG\ lIF GK]] O Ji
]SllFIH ^Q�KIKLH QLHKINJGK] JL^ UQkK ^Q�KIKLH ]KIkQGK] HF ^Q�KIKLH 0S]KI] 0m ML H\K lIFGK]] lJIJ^QUO �
J HilK ^KHKIO QLK] FLVi H\K QLHKINJGK � LFH H\K QLHKILJV ]HISGHSIK m gIF GK]]K] JIK JGHQkK JL^ K�lVQGQH Vi
]G\K^SVK H\K IKGKQlH FN O K]]JUK] m

`GGFI^QLU HF �fHIFO � áäëß� H\K OFIK QOlFIHJLH lIJGHQGJV ^Q�KIKLGK Q] H\JH aa lSH] KOl\J]Q]
QL UVFbJV ]HISGHSIK JL^ H\K lIF GK]] lJIJ^QUO QL H\JH JVV ^JHJ Q] VF GJV m ML H\K lIF GK]]dFIQKLHK^ hFIV^
H\KIK Q] LF ]SlKIS]KI � H\JH Q] LFdFLK \J] HF b K QL G\JIUK FN O JLJUQLU H\K FkKIJVV ]i]HKO m

�SIH\KIOFIK � JL^ IKVJHK^ K]l KGQJVVi HF ^JHJ�Fh OF^KV] � ]FO K JSH\FI] HJV� JbFSH ·º³´µÁ´µ²¯±³¯¶
lIFUIJOO QLU J] JLFH\KI LKh JL^ ^Q�KIKLH lJIJ^QUO �]KK ��Kh QH � áäàà� `U\J � áäëß � �QS KH JV m� noop� FI
��iVJL^] KH JV m� nooÞ�� m

ML H\K JGHFIdFIQKLHK^ lJIJ^QUO � GFOlFLKLH] GJVVK^ JGHFI] K�KGSHK JL^ GFOOSLQGJHK bKHhKKL
H\KO QL J OF^KV m `GHFI] � VQ�K Fbc KGH] � \JkK J hKVVd^K�LK^ QLHKINJGK H\JH Jb]HIJGH] QLHKILJV ]HJHK JL^
bK\JkQFI JL^ IK]HIQGH] \Fh JL JGHFI QLHKIJGH] h QH\ QH] KLkQIFLO KLH m [\Q] QLHKINJGK QLGVS^K] lFIH] H\JH
IKlIK]KLH lFQLH] FN GFOOSLQGJHQFL JL^ lJIJO KHKI] H\JH JIK S]K^ HF GFL�USIK H\K FlKIJHQFL FN H\K JGHFI m
aNHKL bSH LFH JVhJi] lJIJO KHKI] JIK lJIH FN J lIQFIQ GFL�USIJHQFL JL^ ^F LFH G\JLUK SlFL K�KGSHQFL m

ML JGHFIdFIQKLHK^ ^K]QUL GFOOSLQGJHQFL G\JLLKV] JIK kKIi QOlFIHJLH m ML]HKJ^ FN HIJL]NKIIQLU
GFLHIFV bi O KH\F^ GJVV VQ�K QL H\K aa lJIJ^QUO � JGHFI] QLHKIJGH bi ]KL^QLU O K]]JUK] H\IFSU\ G\JLLKV] m
`GHFI] QLHKIJGH FL Vi h QH\ G\JLLKV] � LFH h QH\ FH\KI JGHFI] m

`L JGHFI Q] JL KLGJl]SVJHQFL FN lJIJO KHKIQ K^ JGHQFL] l KINFIO K^ FL QLlSH ^JHJ HF lIF^SGK
FSHlSH ^JHJ m `GHFI] O Ji bK ]HJHKVK]] FI ]HJHKNSV m MLlSH JL^ FSHlSH ^JHJ Q] GFOOSLQGJHK^ H\IFSU\ hKVV
^K�LK^ lFIH] m gFIH] JL^ lJIJOKHKI] JIK H\K QLHKINJGK FN JL JGHFI m ` lFIH ^FK] LFH NF VVFh H\K GJVVdIKHSIL
]KO JLHQG] FN aa m

MH Q] FSI FlQLQFL H\JH LKQH\KI lIFGK]] FIQKLHJHQFL LFI JGHFI FIQKLHJHQFL IKlIK]KLH J lJIJ^QUO
bKiFL^ Fbc KGH FIQKLHJHQFL bSH IJH\KI J lJIHQGSVJI ]Sb]KH FI QL]HJLGK m ` ] JVIKJ^i \QU\VQU\HK^ QL ]KGHQFL
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ámn mÞ Fbc KGH FIQKLHJHQFL hJ] bFIL NIFO ]FOK Q^KJ] H\JH hKIK GVF]KVi IKVJHK^ HF lIF GK]] FIQKLHJHQFL JL^
H\ Q] Q] ^F GSO KLHK^ QL H\K ]KO QLJV hFI�] bi �iUJJI^ m �KkKIH\KVK]] � Fbc KGHdFIQKLHJHQFL UIKh hJi bKiFL^
H\K]K QLQHQJV Q^KJ] b KGFO QLU kJVQ^ NFI ^K]GIQbQLU JLi �QL^ FN ]FNHhJIK ]i]HKO m

vwx� x� ·&--)*.} �¸ ( *&±� (|& ¥ ¤ y» ;}
[\KIK \JkK bKKL ]KkKIJV JHHKOlH] HF hIQHK lJHHKIL] JbFSH UIJl\QGJV e F^KV] FN RFOlSHJHQFL

��S]G\O JL KH JV m� áääß � f\Jh � áääß � e KSLQKI � áääâ � �^hJI^] � áääâ� QLGVS^QLU ]FO K ]l KGQJVQ K^ NFI lJId
HQGS VJI ^FO JQL] �gF]LJ� KH JV m� áääß� m

�SH lIFbJbVi H\K OF]H GFOlVKHK GJHJVFUSK Q] H\JH FN EIJUF]d`LHFL e JLSVK]GS h\F UQkK] J
�SQHK GFOlVKHK FkKIkQKh FN ]FNHhJIK lJHHKIL] JllVQK^ HF H\K ^JHJ �Fh OF^KV �eJLFVK]GS � áääà� m ML H\Q]
JIHQGVK H\K JSH\FI NFIO JVVi ^K�LK] H\K NFVVFh QLU lJHHKIL] _ EJHJ �Fh JIG\QHKGHSIK � gJiVFJ^] � eF^SVK ^JHJ
lIFHFGFV � JL^ aSHdFNdbJL^�QLdbJL^ lJIHQHQFL] m MH OS]H bK LFHK^ H\JH H\K]K lJHHKIL] JIK LFH H\K IK]SVH
FN JLi H\KFIKHQGJV JllIFJG\ HF ^JHJ�Fh JIG\QHKGHSIK] bSH IJH\KI H\K IK]SVH FN JL K�\JS]HQkK JLJVi]Q] FN
K� Q]HQLU ]FVSHQFL] m [\KIKNFIK H\Ki IKlIK]KLH J lIJGHQGJV HIJL]VJHQFL FN H\K OF^KV IK�S QIKO KLH] QLHF H\K
]FNHhJIK ^FO JQL m

ML H\K LK�H ]KGHQFL] hK h QVV LFh bIQK�i ]SOOJIQ K KJG\ FN H\K]K lJHHKIL] m

�Ý 2ñ 2í 2Ý � ÷×÷ <Ù] ÷ØÜ� Z×ùÜ×ÛØù
` kJIQKHi FN JllVQGJHQFL] JllVi J ]KIQK] FN HIJL]NFIO JHQFL] HF J ^JHJ ]HIKJO m [\K JIG\ QHKGHSIK]

KOl\J]Q K ^JHJ �Fh JL^ GFLHIFV �Fh Q] LFH IKlIK]KLHK^ K�lVQGQHVim [\Ki GFL]Q]H FN J ]KH FN ® ´¶°¬¯ H\JH
QLHKIGFLLKGH NFIO QLU J LKh OF^SVK FI ± ¯³Ê ´µÍ m [\K OF^SVK] JIK ]KVNdGFLHJQLK^ KLHQHQK] H\JH l KINFIO
UKLKIQG FlKIJHQFL] H\JH GJL bK S]K^ QL J kJIQKHi FN GFLHK�H] m ` OF^SVK Q] J GFOlSHJHQFLJV SLQH h\QVK J
LKHhFI� Q] JL FlKIJHQFLJV SLQH m [\K JllVQGJHQFL NSLGHQFLJVQHi Q] ^KHKIO QLK^ bi _ Hil K] FN O F^SVK] JL^
QLHKIGFLLKGHQFL] bKHhKKL OF^SVK] m [\K JllVQGJHQFL GFS V^ JV]F b K IK�SQIK^ HF J^JlH ^iLJO QGJVVi HF LKh
IK�SQIKOKLH] m

ML H\Q] GFLHK�H � ]FO KHQOK] J \QU\dlKINFIO JLGK HFFV�QH JllVQGJbVK HF J h Q^K IJLUK FN lIFbVKO ] Q]
IK�SQIK^ m [\K JllVQGJHQFL O Ji LKK^ HF J^JlH ^iLJO QGJVVi FI JH ISLdHQO K m ML GFOlVK� JllVQGJHQFL] QH Q]
LFH lF]]QbVK HF GFL]HISGH J ]KH FN GFOlFLKLH] H\JH GFkKI JVV l FHKLHQJV GFObQLJHQFL] m [\K VFF]K GFSlVQLU
J]]FGQJHK^ h QH\ H\K bVJG�dbF� lJIJ^QUO S]SJVVi \J] lKINFIO JLGK l KLJVHQK] _ UKLKIQG GFLHK�HdNIKK K� GQKLH
JVUFIQH\O ] JIK ^Q� GSVH HF FbHJQL m fFNHhJIK OF^SVK] GFSV^ \JkK ^Q�KIKLH QLGFOlJHQbVK QLHKINJGK] � ]\JIK
]HJHK � FI LKK^ UVFbJV kJIQJbVK] m

[\K fFVSHQFL Q] HF \QU\VQU\H H\K ^JHJ �Fh ]SG\ H\JH H\K JllVQGJHQFL �] JIG\QHKGHSIK GJL bK ]KKL
J] J LKHhFI� FN O F^SVK] m MLHKIdO F^SVK GFOOSLQGJHQFL Q] ^FLK bi lJ]]QLU O K]]JUK] �]FOKHQO K] GJVVK^
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HF�KL]� H\IFSU\ SLQ^QIKGHQFLJV QLlSH JL^ FSHlSH lFIH] �IKlVJGQLU ^QIKGH GJVV]� m EKlKL^QLU FL H\K LSObKI
JL^ HilK] FN lFIH] � O F^SVK] GJL bK GVJ]]Q�K^ QLHF ´°µº¯ �FLVi \JkK FSHlSH lFIH] JL^ QLHKINJGK h QH\ JL
QLlSH ^KkQGK� � ²±Í �FLVi \JkK QLlSH lFIH] JL^ QLHKINJGK h QH\ FSHlSH ^KkQGK]� � JL^ ¿ ¬³¯µ �\JkK bFH\
QLlSH JL^ FSHlSH lFIH]� m

�KGJS]K JLi FN H\K GFOlFLKLH ^Kl KL^] FL Vi FL H\K Sl]HIKJO OF^SVK] QH Q] l F]]QbVK HF G\JLUK
FSHlSH GFLLKGHQFL] JH ISLdHQO K m �FI HhF OF^SVK] HF bK GFLLKGHK^ H\K FSHlSH lFIH FN H\K Sl]HIKJO
OF^SVK JL^ H\K QLlSH lFIH FN H\K ^FhL]HIKJO OF^SVK OS]H b K l VSUdGFOlJHQbVK m �JkQLU OFIK H\JL FLK
^JHJ Hil K OKJL] H\JH ]FO K OF^SVK] l KINFIO ]lKGQJVQ K^ lIFGK]]QLU m � QVHKI] H\JH ^F LFH \JkK QLHKILJV
]HJHK GFSV^ bK IKlVJGK^ h\QVK H\K ]i]HKO Q] ISLLQLU m [\K LKHhFI� S]SJVVi HIQUUKI] IKGFOlSHJHQFL]
h\KLKkKI J � VHKI FSHlSH G\JLUK] m

ML J LKHhFI� � J^c JGKLH l KINFIOJLGKdGIQHQGJV OF^SVK] GFSV^ b K IKUJI^K^ J] J VJIUKI � VHKI JL^ IKd
lVJGK^ h QH\ JL FlHQO Q K^ kKI]QFL � S]QLU H\K «¶·» ³²Ì¯ \ ²» ¯¬²±¯ lJHHKIL �gF]LJ� KH JV m� áääß� h\QG\ HIJ^K]
�K�QbQVQHi NFI lKINFIO JLGK m eF^SVK] H\JH S]K ]HJHQG GFOlF]QHQFL GJLLFH bK ^iLJO QGJVVi GFL�USIK^ m

�Ý 2ñ 2í 2ì X÷� õÙ÷Úö
ML ^JHJ�FhdFIQKLHK^ ]FNHhJIK ]i]HKO ] ]KlJIJHK GFOlFLKLH] LKK^ HF K�G\JLUK QLNFIO JHQFL KQH\KI

bi ]KL^QLU O K]]JUK] �lJiVFJ^]� H\IFSU\ J GFOOSLQGJHQFL G\JLLKV FI h QH\ ^QIKGH GJVV] m MN QH Q] IK]HIQGHK^
HF OK]]JUK lJ]]QLU � lJiVFJ^] h QVV KLGJl]SVJHK JVV � QL^] FN QLNFIO JHQFL bSH GFOlFLKLH] LKK^ J hJi
HF ^Q]HQLUSQ]\ H\K Hil K J] hKVV J] FH\KI O K]]JUK JHHIQbSHK] ]SG\ J] J]iLG\IFLFS]QHi� lIQFIQHimmm fFO K
FkKI\KJ^ Q] J]]FGQJHK^ h QH\ KkKIi OK]]JUK HIJL]NKI m EKlKL^QLU FL H\K H\K �QL^ FN GFOOSLQGJHQFL � H\K
O KG\JLQ]O OS]H bK FlHQO Q K^ m

gJiVFJ^] UQkK J ]FVSHQFL HF H\ Q] lIFbVKO m gJiVFJ^] JIK ]KVNdQ^KLHQNi QLU � ^iLJO QGJVVi Hil K^
Fbc KGH] ]SG\ H\JH H\K HilK FN QLNFIO JHQFL GJL bK KJ]QVi Q^KLHQ�K^ m gJiVFJ^] \JkK HhF GFOlFLKLH] _ J
^K]GIQlHFI GFOlFLKLH JL^ J ^JHJ GFOlFLKLH m ML H\K GJ]K h\KIK ^Q�KIKLH GFOlFLKLH] JIK FL ^Q�KIKLH
O JG\QLK] � lJiVFJ^] LKK^ HF F�KI ]KIQJVQ JHQFL QL FI^KI HF b K HIJL]O QHHK^ FkKI H\K G\JLLKV m

gJiVFJ^ GFliQLU ]\FSV^ b K JkFQ^K^ J] OSG\ J] lF]]QbVK S]QLU IKNKIKLGK] h\KLKkKI lF]]QbVK m MN
H\K NJL FSH Q] VJIUKI H\JL FLK � H\K lJiVFJ^ \J] HF b K GVFLK^ m ML FI^KI HF IK^SGK GFlQK] KkKL QL H\JH GJ]K �
H\K GVFLK^ GFl QK] GJL bK IKNKIKLGK] FN H\K ]JO K KLHQHQK] JL^ FLVi lKINFIO H\K JGHSJV GFli QN J ^FhL]HIKJO
IKGKQkKI \J] HF OF^QNi QH] QLlSH m MN QH Q] LFH lF]]QbVK HF JkFQ^ GFliQLU H\KIK JIK HhF lF]]Qb QVQH QK] _ ]\JVVFh
GFli �GFli cS]H H\K ^K]GIQlHFI JL^ ]\JIK H\K ^JHJ GFOlFLKLH� JL^ ^KKl GFli �GFli H\K ^JHJ GFOlFLKLH
J] hKVV O JibK QOlVKOKLHQLU GFlidFLdhIQHK� m

[\K UIKJHK]H ^Q]J^kJLHJUK FN H\K lJiVFJ^ lJHHKIL GFOlJIK^ HF ^QIKGH GJVV Q] QH] QLK� GQKLGi�
J]]FGQJHK^ h QH\ H\K O K]]JUK lJ]]QLU O KG\JLQ]O m aLK hJi HF O QLQO Q K QH Q] bi UIFSlQLU ^Q�KIKLH
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O K]]JUK] JL^ ]KL^QLU H\KO QL J ]QLUVK lJG�JUK m
` GFL]K�SKLGK FN H\Q] lJHHKIL Q] H\JH LKh OK]]JUK Hil K] GJL bK J^^K^ h QH\FSH \JkQLU HF

OF^QNi K� Q]HQLU KLHQHQK] m MN J GFOlFLKLH IKGKQkK] JL SL�LFhL HF�KL � QH c S]H lJ]]K] QH ^FhL]HIKJO m

�Ý 2ñ 2í 2í W ÙÚÛõù Ú÷×÷ ÿØÙ×ÙÜÙõ
RFVVJbFIJHQLU OF^SVK] lJ]] ^JHJdbVFG�] �lJiVFJ^]� bSH ^KlKL^QLU FL H\K JllVQGJHQFL � H\K IKd

�SQIKOKLH] NFI H\K]K lJiVFJ^] GFS V^ b K kKIi ^Q�KIKLH _ ]FO K O Ji LKK^ J]iLG\IFLFS] S]KI KkKLH] � ]FO K
O Ji \JkK ^Q�KIKLH lIQFIQHi VKkKV] � ]FO K O Ji GFLHJQL VJIUK JOFSLH] FN ^JHJ m aL H\K FH\KI \JL^ � ]FOKd
HQO K] H\K IKGKQkQLU OF^SVK FlKIJHK] JH J ]VFhKI IJHK H\JL H\K HIJL]O QHHKI � HF JkFQ^ ^JHJ VF]] H\K IKGKQkKI
OS]H b K JbVK HF ^KHKIO QLK H\K �Fh GFLHIFV m

�K]Q^K] � hK OS]H HJ�K QLHF JGGFSLH J LSObKI FN lF]]QbVK lIFbVKO ] m �JIUK lJiVFJ^] O J�K
bS�KIQLU kKIi ^Q� GSVH m gJiVFJ^] h QH\ HQO Kd]KL]QHQkK ^JHJ \JkK HF b K HIJL]NKIIK^ QL ]SG\ J hJi H\JH LF
^KJ^VQLK] JIK kQFVJHK^ m ` ]iLG\IFLFS] FI lIQFIQ K^ KkKLH] JIK ]KLH NIFO FLK OF^SVK HF JLFH\KId f\JIK^
IK]FSIGK] NFI QLHKIdO F^SVK GFOOSLQGJHQFL O QU\H LFH b K JkJQVJbVK FI H\K ]iLG\IFLQ JHQFL FkKI\KJ^ LFH
JGGKlHJbVK m `L^ �Fh GFLHIFV \J] HF b K ^KHKIO QLK^ bi IKGKQkQLU OF^SVK m

[\KIK JIK H\IKK bJ]QG hJi] HF J]]QUL �Fh GFLHIFV JOFLU OF^SVK] H\JH K�G\JLUK gJiVFJ^] _

•
gSVV �NSLGHQFLJV� _ [\K ^FhL]HIKJO OF^SVK IK�SK]H] QLNFIO JHQFL NIFO H\K Sl]HIKJO OF^SVK h QH\ J
OKH\F^ GJVV H\JH IKHSIL] H\K kJVSK] J] IK]SVH m [\Q] OKG\JLQ]O GJL bK QOlVKO KLHK^ kQJ J ]K�SKLHQJV
lIFHF GFV � O Ji bK OSVHQH\IKJ^K^ JL^ OJi lIF GK]] QLdlVJGK m [\K IKGKQkQLU OF^SVK ^KHKIO QLK] �Fh
GFLHIFV m MH Q] JllVQGJbVK QL ]i]HKO ] h\KIK H\K ]KL^KI Fl KIJHK] NJ]HKI H\JL H\K IKGKQkKI m [\Q]
OKG\JLQ]O GJLLFH ^KJV h QH\ J]iLG\IFLFS] FI lIQFIQ K^ KkKLH] m

•
\ °Æ �KkKLH ^IQkKL � _ [\K Sl]HIKJO OF^SVK Q]]SK] J O K]]JUK h\KLKkKI LKh kJVSK] JIK JkJQVJbVK m
[\K O KG\JLQ]O GJL bK QOlVKO KLHK^ _ J] lIF GK^SIK GJVV] GFLHJQLQLU LKh ^JHJ J] JIUSO KLH] d J]
LFLdIKHSILQLU lFQLH HF lFQLH O K]]JUK] FI bIFJ^GJ]H d J] lIQFIQ K^ QLHKIISlH] d FI J] GFLHQLSJHQFLd
]HiVK lIFUIJO cSOl] m � ]SJVVi H\K ]KL^QLU OF^SVK ^FK] LFH �LFh h\KH\KI H\K IKGKQkKI Q] IKJ^i FI
LFH m [F lIKkKLH ^JHJ VF]] H\K IKGKQkKI GJL \JkK J �SKSK m MN H\KIK JIK J]iLG\IFLFS] FI \QU\dlIQFIQHi
KkKLH] � H\K �SKSK OS]H VKH H\KO lJ]] � KV]K J ]QOlVK �M�a �SKSK GJL ^F m

•
Ã±¶²µ¯º³ �]\JIK^ IK]FSIGK]� _ ©K�SQIK] J ]\JIK^ IKlF]QHFIi JGGK]]QbVK HF bFH\ OF^SVK] m � \KL H\K
]KL^KI Q] IKJ^i HF lJ]] J lJiVFJ^ HF H\K IKGKQkKI � QH h IQHK] QL H\K ]\JIK^ IKlF]QHFIim � \KL IKJ^i HF
lIF GK]] � H\K IKGKQkKI HJ�K] J lJiVFJ^ NIFO H\K IKlF]QHFIim [\K ]KL^KI JL^ H\K IKGKQkKI GJL lIFGK]]
JH ^Q�KIKLH IJHK] m MN LFH JVV H\K lJiVFJ^] JIK IK�SQIK^ bi H\K IKGKQkKI � H\K Sl]HIKJO OF^SVK GJL
FkKIhIQHK ^JHJ m
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MH OS]H bK LFHK^ H\FSU\ H\JH \JkQLU OFIK H\JL FLK QLlSH lFIH GFOlVQGJHK] �Fh GFLHIFV JL^ IK�SQIK]
J^^QHQFLJV lFVQGQK] m

�Ý 2ñ 2í 2î æÛ×bÙ Vbý÷ÖÚ ÷ÖÚ ZÖbý÷ÖÚ ÿ÷Ø×Z×ZÙÖö
`L QLHKIJGHQkK JllVQGJHQFL \J] J ^SJV NSLGHQFLJVQHi _ �I]H QH QLHKINJGK] h QH\ H\K S]KI \JL^VQLU

KkKLHd^IQkKL lIFUIJOO QLU J]]FGQJHK^ h QH\ H\K S]KI QLHKINJGK JL^ H\K IK]lFL]K HQO K] \JkK HF b K QL
H\K FI^KI FN \SL^IK^] FN O QVVQ]KGFL^] d ]KGFL^ QH \JL^VK] H\K ^JHJ lIF GK]]QLU JGGFI^QLU HF H\K ^FO JQL
IK�SQIKOKLH]

� ]KI JGHQFL] JIK LFLd^KHKIO QLQ]HQG ]F S]KI QLHKINJGK GF^K \J] HF GFkKI O JLi lF]]QbQVQHQK] m EJHJ
lIF GK]]QLU \J] ]HIQGH IK�SQIKO KLH] JL^ H\K ]K�SKLGK FN FlKIJHQFL] �JVUFIQH\O � Q] �LFhL bKNFIK \JL^ m
�SOJL S]KI] IK�S QIK IK]lFL]K QL H\K FI^KI FN \SL^IK^] FN O QVVQ]KGFL^] bSH JllVQGJHQFL] KOl\J]Q K
l KINFIOJLGK H\JH Q] QIIKVKkJLH NFI H\K S]KI QLHKINJGK m ÐKLKIJVVi� J VJIUK NIJGHQFL FN H\K ISLLQLU HQO K Q]
]lKLH hJQHQLU NFI S]KI QLlSH m [\K S]KI QLHKINJGK GF^K JL^ ^JHJ lIF GK]]QLU GF^K JIK lJIH FN H\K ]JO K
JllVQGJHQFL JL^ H\Ki GFVVJbFIJHK h QH\ KJG\ FH\KI m

[\K ]FVSHQFL Q] HF FIUJLQ K H\K JllVQGJHQFL QLHF HhF ^Q�KIKLH lJIHQHQFL ] _

•
aSHdFNdbJL^ lJIHQHQFL _ HilQGJVVi IK]lFL]Qb VK NFI S ]KI QLHKIJGHQFL m

•
MLdbJL^ lJIHQHQFL _ QH GFLHJQL] H\K GF^K H\JH l KINFIO ] ^JHJ lIF GK]]QLU m [\Q] lJIHQHQFL ^FK] LFH
HJ�K QLHF JGGFSLH JLi J]lKGH] FN S]KI QLHKIJGHQFL

!noQ 0�++ �%& �!# '�!� #� ��! 
ML H\Q] G\JlHKI hK \JkK ]KKL H\K kJIQFS] bSQV^QLU bVF G�] SlFL h\QG\ H\K H\K]Q] Q] bSQVH m �K h QVV

LFh lSH H\KO JVV QLHF GFLHK�H � IKVJHQLU H\KO JL^ lFQLHQLU FSH H\K GFL]K�SKLGK] FN FSI ^FO JQL JLJVi]Q] m
�K h QVV �I]H bIQK�i ]SOOJIQ K H\K OF]H QOlFIHJLH Q^KJ] QLHIF^SGK^ QL H\K ^Q�KIKLH ]KGHQFL] m

ML ]KGHQFL ámá hK \JkK QLHIF^SGK^ H\K OF]H QOlFIHJLH GFLGKlH] IKVJHK^ HF H\K Fbc KGHdFIQKLHK^
lJIJ^QUO m `L ´¾3 ¯º³ Q] J IKJVdhFIV^ FI Jb]HIJGH KLHQHi OJ^K Sl FN JL Q^KLHQHi� J ]HJHK � JL^ J bK\JkQFI m
` º¬· Q] JL Jb]HIJGHQFL FN J ]KH FN Fbc KGH] H\JH \JkK H\K ]JO K bK\JkQFI JL^ IKlIK]KLH H\K ]JO K �QL^ FN
QL]HJLGK] m [\K Fbc KGHdFIQKLHK^ lJIJ^QUO GJL bK ^KlVFiK^ QL H\K ^Q�KIKLH l\J]K] FN J ]FNHhJIK VQNKdGiGVK
JL^ H\K 456 VJLUSJUK ]SllFIH] OF]H FN H\K JGHQk QHQK] GFLHJQLK^ QL H\KO m `lJIH NIFO H\K GFLGKlH] FN
Fbc KGH JL^ GVJ]] JL^ H\K ^Q�KIKLH �QL^] FN IKVJHQFL]\ Ql] H\JH GJL bK K]HJbVQ]\K^ bKHhKKL Fbc KGH] JL^
GVJ]]K] � FH\KI GFLGKlH] ]SG\ J] ¯±º·» °¬·³²´±� ²±Æ ¯µ²³·±º¯ Æ ²¯µ·µºÆ ²¯ FI » ´¬É® ´µ» Æ ²® JIK QOlFIHJLH NFI
NSVVi SL^KI]HJL^QLU H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m [\K Fbc KGHdFIQKLHK^ lJIJ^QUO lIK]KLH] OJLi ^Q�KIKLH
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J^kJLHJUK] H\JH GJL bK ]SOOJIQ K^ QL H\K NFVVFh QLU _ QH O Jl] OFIK ^QIKGHVi HF IKJV hFIV^ GFLGKlH] � QH
KL\JLGK] ¯± º·» °¬·³²´±� QH QOlIFkK] ²±Ç ´µ® ·³²´± Æ ²¶²±Ë � QH lIFOFHK] UFF^ ]HISGHSIQLU JL^ QH NJkFI] IKd
S]K m � QLJVVi� QH Q] QOlFIHJLH HF LFHK H\JH � JVH\FSU\ QH Q] FNHKL GFL]Q^KIK^ FH\KIh Q]K � Fbc KGHdFIQKLHJHQFL
^FK] LFH QOlVi VK]] K� GQKLH GF^K JL^ NSIH\KIOFIK QH] HKG\LQ�SK] OJ�K QH KkKL KJ]QKI HF KL^ Sl \JkQLU
OFIK K� GQKLH JL^ IFbS]H �LJV IK]S VH] m

ML H\K LK�H ]KGHQFL � ámn � hK \JkK ^K�LK^ H\K O JQL GFLGKlH] IKVJHK^ HF ® ´¶¯¬ JL^ É³¯®m [\K
OF]H GFOOFLVi JGGKlHK^ ^K�LQHQFL FN J ]i]HKO Q] H\JH bi �JVV JL^ �JUKL QL h\QG\ H\Ki ^K�LK J ]i]HKO
J] ïJ ]KH FN Fbc KGH] HFUKH\KI h QH\ IKVJHQFL]\Ql] b KHhKKL H\K Fbc KGH] JL^ bKHhKKL H\KQI JHHIQbSHK] mð aL
H\K FH\KI \JL^ � J OF^KV Q] JL Jb]HIJGH IKlIK]KLHJHQFL FN J ]i]HKO h QH\ J hKVVd^K�LK^ lSIlF]K � ^Q�KIKLH
OF^KV] O Ji K� Q]H NFI J ]QLUVK ]i]HKO m MH Q] JV]F QOlFIHJLH HF LFHK H\JH H\K b QIH\ FN Fbc KGHdFIQKLHJHQFL
Q] kKIi OSG\ IKVJHK^ HF H\K ]HS^i FN ]i]HKO ]QOSVJHQFL] bi � IQ]HJL �iUJJI^ m �QLJVVi hK ^K�LK J
O KHJOF^KV J] J ïO F^KV FN O F^KV]ð � H\JH Q] JL Jb]HIJGH OF^KV H\JH GJL bK S]K^ HF OF^KV J GFVVKGHQFL FN
IKVJHK^ OF^KV] m

ML ]KGHQFL ámÞ hK \JkK J^^IK]]K^ H\K Q]]SK FN ]FNHhJIK NIJO KhFI� ^KkKVFlO KLH m ` VH\FSU\
O JLi ^Q�KIKLH ^K�LQHQFL] GJL bK UQkKL NFI J ]FNHhJIK NIJO KhFI� QH Q] H\JH FN ©JVl\ � m ¤F\L]FL QL
�¤F\L]FL JL^ �FFHK � áäëë� H\K FLK H\JH Q] S ]SJVVi GQHK^ m `GGFI^QLU HF H\Q] ^K�LQHQFL �ïJ NIJOKhFI� Q] J
]KH FN GVJ]]K] H\JH KObF^QK] JL Jb]HIJGH ^K]QUL NFI ]FVSHQFL] HF J NJO QVi FN lIFbVKO ]ð m �IJO KhFI�] F�KI
J hJi HF IKS]K JLJVi]Q] � ^K]QUL JL^ GF^K m �IJO KhFI�] GJL bK GVJ]]Q�K^ � JOFLU FH\KI hJi] � QLHF ÊÆ ²³¯Á
¾´U JL^ ¾¬·ºÍ Á¾´U m ML h\QHKdbF� NIJO KhFI�] S]KI] K�HKL^ lIKkQFS]Vi K� Q]HQLU GVJ]]K] � lJIHQGS VJIQ QLU NFI
H\KQI ]lKGQ�G LKK^] m aL H\K FH\KI \JL^ � bVJG�dbF� NIJO KhFI�] F�KI IKJ^idHFdS]K GFOlFLKLH] H\JH GJL
bK S]K^ J] bSQV^QLU bVF G�] NFI JL JllVQGJHQFL m ` VH\FSU\ ^Q�KIKLH JllIFJG\K] O Ji bK S]K^ NFI ^KkKVFlQLU
J ]FNHhJIK NIJOKhFI� � QH Q] S]SJVVi IKGFOOKL^K^ HF S]K JL JllVQGJHQFLd^IQkKL O KH\F^FVFUi� S]QLU J
VQO QHK^ JOFSLH FN JVIKJ^i K� Q]HQLU JllVQGJHQFL] J] H\K ^IQkQLU NFIGK JL^ NJkFIQLU S]KIdNKK^bJG� J] OSG\
J] lF]]Qb VK m � QLJVVi� J hKVVd^K]QULK^ ]FNHhJIK NIJO KhFI� GJL bKGFO K J ]FIH FN O KHJOF^KV QL QH]KVN J] QH
h QVV F�KI J OF^KV FN O F^KV] NFI J UQkKL ^FO JQL m

e KHJ^JHJ Q] ^K�LK^ J] ï^JHJ JbFSH ^JHJð m ML ]KGHQFL ámp hK QLHIF^SGK H\K OF]H QOlFIHJLH
GFLGKlH] JL^ HFFV] IKVJHK^ HF O KHJ^JHJ JL^ FSI ^FOJQL FN Fbc KGHdFIQKLHJHQFL JL^ OSVHQO K^QJ ]QULJV
JLJVi]Q] m je� Q] J UKLKIJVdlSIlF]K HJUUK^ VJLUSJUK H\JH Q] IJlQ^Vi b KGFO QLU H\K ]HJL^JI^ NFI O KHJ^JHJ
JLLFHJHQFL FN JLi ]FIH m � ]QLU H\ Q] ]JOK VJLUSJUK � eg�Ðdà Q] JL Mfa lIFlF]K^ ]HJL^JI^ NFI OSVHQO K^QJ
JLLFHJHQFL m aL H\K FH\KI \JL^ H\K abc KGH e JLJUKO KLH ÐIFSl FN H\K `Re \J] JV]F lIFlF]K^ H\K ea�
�e KHJ abc KGH �JGQVQHi � ]HJL^JI^ J] J O KHJ^JHJ O JLJUKOKLH NIJO KhFI� NFI Fbc KGHdFIQKLHK^ ]i]HKO ] JL^
HKG\LFVFUQK] m

ÐIJl\QGJV eF^KV] FN RFOlSHJHQFL JIK Jb]HIJGH IKlIK]KLHJHQFL] FN J NJO QVi FN IKVJHK^ GFOlSHKId
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bJ]K^ ]i]HKO ] H\JH S]K J UIJl\dbJ]K^ IKlIK]KLHJHQFL J] H\K lIQO JIi hJi FN GFOOSLQGJHQLU QLNFIOJHQFL
JbFSH H\K ]i]HKO m [\KIK JIK OJLi ^Q�KIKLH UIJl\QGJV eFR �] � KJG\ FN H\KO lJIHQGSVJIVi hKVVd]SQHK^ NFI
]FO K lSIlF]K m [\K OF]H QOlFIHJLH JIK FSHVQLK^ QL ]KGHQFL ámâ m ML H\K GFLHK�H FN ]QULJV lIFGK]]QLU
JllVQGJHQFL] � � J\L gIFGK]] �KHhFI�] JL^ IKVJHK^ OF^KV] ]SG\ J] EJHJ�Fh �KHhFI�] JIK FN lJIHQGSVJI
QOlFIHJLGK m ` VH\FSU\ ]FO K JSH\FI] ^KNKL^ H\JH H\K]K OF^KV] ]\FS V^ bK ]KKL J] QL]HJLGK] FN H\K gIF GK]]d
aIQKLHK^ lJIJ^QUO hK ^KNKL^ H\K H\K]Q] H\JH lIF GK]]dFIQKLHJHQFL FI JGHFIdFIQKLHJHQFL Q] LFH OFIK H\JL
J lJIHQGS VJI QL]HJLGK FN H\K Fbc KGHdFIQKLHK^ lJIJ^QUO m

` ] J GFLGVS]QFL hK OS]H lFQLH FSH H\JH H\Q] lIK]KLH G\JlHKI \J] lIK]KLHK^ H\K OF]H QOlFIHJLH
NFSL^JHQFLJV Q]]SK] SlFL h\QG\ hK bSQV^ FSI H\K]Q] m �K \JkK IKVJHK^ GFLGKlH] JL^ Q^KJ] GFO QLU NIFO
^Q]GQl VQLK] ]SG\ J] ]FNHhJIK KLUQLKKIQLU � ]QULJV lIFGK]]QLU JL^ ]i]HKO JLJVi]Q] m ` VH\FSU\ ]FO K FN H\K
Q]]SK] \KIK lIK]KLHK^ O Ji ]KKO HIQkQJV HF J IKJ^KI NJO QVQJI h QH\ J lJIHQGSVJI HKG\LFVFUi hK bKVQKkK H\JH
H\K hJi H\JH ]Sbc KGH] JIK lIK]KLHK^ JL^ IKVJHK^ Q] LFH HIQkQJV QL JLi hJim �SIH\KIOFIK � QH Q] QOlFIHJLH
H\JH H\K IKJ^KI FN H\K LK�H G\JlHKI \J] J GVKJI kQKh FN \Fh JL^ h\i ^Q�KIKLH bJ]QG GFLGKlH] JIK S]K^ m

MH Q] QL H\Q] ]KL]K QOlFIHJLH HF LFHK H\JH JVH\FSU\ Fbc KGHdFIQKLHJHQFL Q] H\K FbkQFS] ^IQkQLU
NFIGK H\JH HQK] HFUKH\KI H\K ^Q�KIKLH \ilFH\K]Q] JL^ lJIH] FN H\K hFI� H\KIK FH\KI GFLGKlH] lIK]KLHK^ QL
H\ Q] G\JlHKI JIK LFH VK]] QOlFIHJLH m �K S]K Fbc KGHdFIQKLHJHQFL NFI ^K]GIQbQLU ]i]HKO ] H\IFSU\ lJIHQGSVJI
OF^KV] JL^ H\KIKNFIK QH Q] QOlFIHJLH HF \JkK J GVKJI kQKh FN h\JH bFH\ ]i]HKO ] JL^ OF^KV] O KJL JL^
\Fh H\Ki JIK S]K^ m MH Q] JV]F QL H\Q] ]KL]K H\JH UIJl\QGJV eF^KV] FN RFOlSHJHQFL JL^ ]FNHhJIK lJHHKIL]
J]]FGQJHK^ HF H\KO lVJi JL QOlFIHJLH IFVK QL FSI hFI� m

fFNHhJIK NIJO KhFI�] JV]F l VJi J GKLHIJV lJIH QL H\Q] hFI� m [\K h\FVK OKHJOF^KV NFI ^QUQHJV
]QULJV lIF GK]]QLU � GKLHIJV HF H\Q] [\K]Q] JL^ lIK]KLHK^ QL G\JlHKI p � hJ] Jb]HIJGHK^ NIFO �FI IJH\KI QL �
H\K ^K]QUL FN H\K R�`e NIJO KhFI� NFI JS^QF JL^ OS]QG m MH Q] JV]F J H\K]Q] FN H\ Q] hFI� H\JH ]FNHhJIK
NIJO KhFI�] � h\KL hKVVd^K]QULK^ JL^ ]S� GQKLHVi UKLKIQGJVVi GFL]HISGHK^ � UKLKIJHK ^FO JQL O KHJOF^KV] �
h\KIK J OKHJOF^KV GJL bK ^K�LK^ J] J OF^KV FN O F^KV] FI J GVJ]]Q�GJHQFL FN GVJ]]K] m �QLJVVi O KHJ^JHJ
Q] JL QOlFIHJLH GFLGKlH JV]F IKVJHK^ HF O KHJOF^KV] m ML ^Q�KIKLH lJIH] FN H\Q] H\K]Q] � JL^ lJIHQGS VJIVi QL
G\JlHKI â � hK h QVV ]KK hJi] FN S]QLU O KHJ^JHJ m



-ó �FSL^JHQFLJV M]]SK]



efghijk R

S �T 
	��� ���� ��	 � ��
� �� � ��
� �	� ����
��

[\K OKHJOF^KV lIK]KLHK^ QL H\Q] [\K]Q] Q] H\K IK]SVH FN FSI hFI� QL ^KkKVFlQLU H\K R�`e
NIJO KhFI� � h\QG\ h QVV b K lIK]KLHK^ QL LK�H G\JlHKI m ` ] JVIKJ^i O KLHQFLK^ � ^KkKVFlQLU J NIJOKhFI� FI
JLi FH\KI �QL^ FN KLkQIFLO KLH LKK^] JL JGHQk QHi FN � KQH\KI QOlVQGQHVi FI K�lVQGQHVi� bS QV^QLU J OF^KV NFI J
lJIHQGSVJI JllVQGJHQFL FI J ^FO JQL OKHJOF^KV H\JH h QVV H\KL bK QL]HJLHQJHK^ H\IFSU\ ^Q�KIKLH OF^KV] m

` ] QH h QVV b K ^KHJQVK^ QL LK�H G\JlHKI � R�`e hJ] LFH ^KkKVFl K^ J] JL QLHKVVKGHSJV K�KIGQ]K QL
FI^KI HF �L^ J UFF^ OKHJOF^KV m ©JH\KI QH KkFVkK^ QHKIJHQkKVi HF S]KI IK�SQIKO KLH] SLHQV H\K O KHJOF^KV
KO KIUK^ m �KGJS]K FN H\Q] ^KkKVFlOKLH lIFGK]] LFH OSG\ JHHKLHQFL hJ] lJiK^ HF JVIKJ^i K� Q]HQLU KLkQd
IFLO KLH] � FLVi J �I]H bIQKN ]HS^i hJ] KLFSU\ HF ^KHKIO QLK H\JH LF K� Q]HQLU KLkQIFLO KLH F�KIK^ h\JH
hJ] JbFSH HF bK ^KkKVFlK^ m

�KkKIH\KVK]] � FLGK H\K O KHJOF^KV Q] ]HJbVK KLFSU\ � QH Q] QOlFIHJLH HF GJIKNS VVi IKkQKh JVV H\K
^Q�KIKLH K� Q]HQLU KLkQIFLO KLH] QL FI^KI HF K�HIJGH GFOOFLJVQHQK] JL^ \QU\VQU\H h\KH\KI R�`e JL^ QH]
O KHJOF^KV IKlIK]KLH JL QLLFkJHQkK JllIFJG\ m ML H\Q] G\JlHKI hK h QVV IKkQKh J UIKJH LSObKI FN JS^QF
JL^ OS]QG lIF GK]]QLU KLkQIFLOKLH] � O JLi FN H\KO h QH\ ^Q�KIKLH QLQHQJV IK�SQIKO KLH] JL^ KkKL ^Q�KIKLH
NF GS] m ESK HF ]lJGK VQO QHJHQFL QH Q] LFH lF]]Qb VK HF UQkK J H\FIFSU\ IKkQKh FN KJG\ KLkQIFLO KLH � QL]HKJ^
hK QLHKL^ HF UQkK J bIQKN GFLGKlHSJV QLHIF^SGHQFL JL^ lIFkQ^K IKNKIKLGK] NFI NSIH\KI QLNFIO JHQFL m
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`] JVIKJ^i O KLHQFLK^ H\K UIKJH LSObKI FN K� Q]HQLU KLkQIFLO KLH] NFI JS^QF JL^ OS]QG lIFGK]]QLU
^KlJIH NIFO ^Q�KIKLH IK�SQIKO KLH] JL^ O JLi NF GS] FL ^Q�KIKLH J]l KGH] FN JS^QF JL^ OS]QG m �KNFIK
^K]GIQbQLU H\K]K ^Q�KIKLH KLkQIFLO KLH] hK h QVV U QkK J bIQKN � JL^ H\KIKNFIK QLGFOlVKHK � GVJ]]Q�GJHQFL m
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�LHQV LFh � hK \JkK QLHKLHQFLJVVi b KKL S]QLU H\K hFI^ ïKLkQIFLO KLHð QL]HKJ^ FN ï NIJO KhFI�ð m
[\K IKJ]FL Q] H\JH hK h QVV FLVi S]K H\K hFI^ NIJO KhFI� h\KL HJV�QLU JbFSH JL JllVQGJHQFL FI ^FO JQL
NIJO KhFI� QL H\K ]KL]K ^K]GIQb K^ QL ]KGHQFL ámÞ m [\K KLkQIFLO KLH] QLGVS^K^ QL H\Q] lIK]KLH G\JlHKI
IJLUK NIFO NS VVd�K^UK^ JllVQGJHQFL NIJO KhFI�] ]SG\ J] alKL fFSL^ �FIV^ �]KK n mÞ mn mn� FI fL^abc
�]KK n mÞ mÞ mn� HF ]QOlVK kQ]SJV JllVQGJHQFL] h QH\ ]FO K K�HKL]QFL GJlJbQVQHQK] ]SG\ J] �JkK�JIl �n mâ mÞ� m
fFOK KLkQIFLO KLH] �]KK fSlKIGFVVQ^KI QL ]KGHQFL n mß mámá� KkKL UF J ]HKl NSIH\KI JL^ F�KI J GFOlVKHK
lIFUIJOO QLU VJLUSJUK m [\Q] ^Q�KIKLGK F�KI] S] J �I]H GVJ]]QNiQLU GIQHKIQJ � h QH\ K�HIKO KVi �K�QbVK
JllVQGJHQFL NIJO KhFI�] FI lIFUIJOO QLU VJLUSJUK] FL FLK KL^ JL^ ]QOlVK JllVQGJHQFL] FL H\K FH\KI m
alHQO Q QLU �K�QbQVQHi FNHKL GFOlIFO Q]K] FH\KI NKJHSIK] � LJO KVi S]JbQVQHi FI SL^KI]HJL^JbQVQHi� ]F J
GFOlIFO Q]K LKK^] HF b K HJ�KL m

`LFH\KI QLHKIK]HQLU �SK]HQFL H\JH Q] lJIHQGSVJIVi QOlFIHJLH NFI OS]QG JL^ JS^QF KLkQIFLO KLH]
Q] h\KH\KI J lJIHQGS VJI KLkQIFLO KLH Q] NF GS]K^ FL JLJVi]Q] � ]iLH\K]Q] FI bFH\ m `S^QF JL^ OS]QG JLJVi]Q]
\J] �SQHK ^Q�KIKLH IK�SQIKO KLH] NIFO ]iLH\K]Q] JL^ QH Q] FNHKL ^Q� GSVH HF OJHG\ bFH\ m �`] J ]QOlVK
K�JOlVK � QL JS^QF ]iLH\K]Q] IKJVdHQO K lKINFIO JLGK Q] J b QU Q]]SK h\QVK QL JLJVi]Q] JllVQGJHQFL � H\K OF]H
QOlFIHJLH Q]]SK Q] S]SJVVi \Fh HF FIUJL Q K JL^ K�KGHQkKVi ]HFIK H\K JLJVi]Q] IK]SVH]� m

ML �USIK n má hK QVVS]HIJHK J HKOlHJHQkK UIJl\QGJV GVJ]]Q�GJHQFL O Jl FN H\K ^Q�KIKLH KLkQIFLO KLH]
IKkQKhK^ QL H\Q] G\JlHKI m �K ^Q]HQLUSQ]\ KLkQIFLO KLH] H\JH \JkK JVIKJ^i bKKL ^Q]GFLHQLSK^ QL ^FHHK^
VQLK] m aL H\K FH\KI \JL^ � H\K OF]H QOlFIHJLH KLkQIFLO KLH] JIK \QU\VQU\HK^ h QH\ J VJIUKI NFLH ]Q K m
�FHK H\JH JVH\FSU\ ]lKGQJV GJIK \J] bKKL lSH FL H\K lF]QHQFL FN KJG\ KLkQIFLOKLH QL ]FOK lJIHQGSVJI
GJ]K] H\K NJGH H\JH FLK KLkQIFLO KLH Q] JbFkK FI b KVFh JLFH\KI FLK � K]l KGQJVVi QL FkKIGIFh^K^ GVS]HKI] �
Q] O KJLQLUVK]] JL^ IK]lFL^] HF lSIKVi JK]H\KHQG IKJ]FL] m

e JLi FH\KI NKJHSIK] GJL bK S]K^ HF GVJ]]QNi H\K]K KLkQIFLO KLH] m `NHKI lIK]KLHQLU H\K R�`e
NIJO KhFI� QL LK�H G\JlHKI hK h QVV GFLGKLHIJHK FL ]FO K FN H\KO QL FI^KI HF \QU\VQU\H QH] ]QO QVJIQHQK]
JL^ ^Q�KIKLGK] m �KkKIH\KVK]] QH Q] JVIKJ^i QLHKIK]HQLU HF VQ]H H\KO QL FI^KI HF NF GS] FSI JHHKLHQFL FL
H\F]K lJIHQGSVJIVi QLHKIK]HQLU NKJHSIK] m � \KL VFF�QLU JH FLK FN H\Q] KLkQIFLOKLH] � JlJIH NIFO H\K H\IKK
GFLGKlHSJV Q]]SK] lIKkQFS]Vi GFOOKLHK^ hK h QVV JV]F b K QLHKIK]HK^ QL H\K NFVVFh QLU Q]]SK] _

•
M] QH GIF]]dl VJHNFIO ã

•
M] QH �IKK fFNHhJIKã

•
�\JH JIK QH] VQO QHJHQFL] IKUJI^QLU H\K �QL^ FN ]QULJV] H\JH GJL bK lIF GK]]K^ã

•
M] QH K� GQKLHã

•
M] QH O JQLHJQLK^ � Sl^JHK^ JL^ ^FGSO KLHK^ã
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T^ �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

•
EFK] QH QLGVS^K bFH\ JL JVUFIQH\O IKlF]QHFIi J] hKVV J] UKLKIJV QLNIJ]HISGHSIKã

•
�\JH lIFUIJOO QLU VJLUSJUK Q] QH h IQHHKL QLã

•
M] H\K OF^KV lIK]KLHK^ Fbc KGHdFIQKLHK^ã

�KJIQLU JVV H\Q] Q]]SK] QL O QL^ hK h QVV LFh UQkK JL FkKIkQKh FN K� Q]HQLU OS]QG JL^ JS^QF lIFGK]]QLU
KLkQIFLO KLH]1 m �K \JkK GVJ]]Q�K^ H\KO QLHF NFSI O JQL GJHKUFIQK] _ UKLKIJV lSIlF]K ]QULJV lIFGK]]QLU
JL^ OSVHQO K^QJ KLkQIFLO KLH] � JS^QF lIFGK]]QLU NIJO KhFI�] � OS]QG lIFGK]]QLU NIJO KhFI�] � JS^QF JL^
OS]QG UIJl\QGJV lIFUIJOO QLU JllVQGJHQFL] JL^ OS]QG VJLUSJUK] m MH Q] QOlFIHJLH HF LFHK H\JH JVH\FSU\
hK \JkK NFIGK^ KkKIi KLkQIFLO KLH HF bK GVJ]]Q�K^ QL FLK FN H\K GJHKUFIQK] � QH Q] ]KV^FO H\K GJ]K H\JH H\Ki
lKINKGHVi �H QLHF QH � \JkQLU ]FO K NKJHSIK] H\JH lIFbJbVi b KVFLU HF J ^Q�KIKLH FLK m [\KIKNFIK hK ]\FSV^
H\ QL� FN H\Q] GVJ]]Q�GJHQFL J] J NS  i ]KH h QH\ b VSIIK^ bFI^KI VQLK] m
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[\Q] �I]H GJHKUFIi GFSV^ QL NJGH b K ]KlJIJHK^ QLHF HhF ^Q�KIKLH FLK] _ ÐKLKIJV gSIlF]K fQULJV
gIF GK]]QLU �LkQIFLOKLH] JL^ ÐKLKIJV gSIlF]K eSVHQO K^QJ �LkQIFLO KLH] m

ML H\K �I]H ]Sb GJHKUFIi hK \JkK KLkQIFLOKLH] H\JH JIK ^K]QULK^ HF JG�LFh VK^UK JLi �QL^ FN
QLlSH ]QULJV JL^ F�KI GFLkKLQKLH HFFV] JL^ GFL]HISGHQFL] NFI lIF GK]]QLU H\KO m ML H\K ]KGFL^ ]Sb GJHKUFIi
hK \JkK KLkQIFLO KLH] H\JH QL]HKJ^ FN l KINFIO QLU JGHSJV ]QULJV lIF GK]]QLU HIKJH h QH\ OSVHQO K^QJ Fbc KGH]
]SG\ J] kQ^KF � QO JUK] � FI ]FSL^ � F�KIQLU HFFV] HF lIF GK]] H\KO JL^ HF GFOlF]K O Q�K^ OSVHQO K^QJ ]GKLK] m

ML JLi GJ]K hK JIK LFH HJV�QLU JbFSH KLkQIFLO KLH] ]l KGQ�GJVVi ^K]QULK^ NFI JS^QF FI OS]QG m
`L^ JVH\FSU\ H\K KLkQIFLO KLH] lIK]KLHK^ QL H\Q] ]KGHQFL JIK JbVK HF HIKJH h QH\ H\K]K ]QULJV] JL^ Fbc KGH]
H\K IKJ]FL NFI \JkQLU QLGVS^K^ H\KO \KIK Q] J ^Q�KIKLH FLK _ H\K JllIFJG\ H\Ki IKlIK]KLH JL^ HKG\LQ�SK]
H\Ki QLGVS^K JIK kKIi IKVKkJLH NFI H\K OFIK NF GS]K^ KLkQIFLOKLH] JL^ lJIHQGS VJIVi NFI FSI R�`e NIJOKd
hFI� HF b K lIK]KLHK^ QL LK�H G\JlHKI m
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[\K gHFVKOi gIFc KGH ��iVJL^] KH JV m� nooÞ � hhhdgHFVKOi� � Q] JL QLNFIOJV UIFSl FN IK]KJIG\KI]

H\JH Q] lJIH FN H\K R\K]] �RKLHKI NFI �ibIQ^ JL^ �ObK^^K^ fFNHhJIK fi]HKO ]� JH H\K �LQkKI]QHi FN
RJVQNFILQJ � �KI�KVKim `GGFI^QLU HF QH] JSH\FI] � gHFVKOi Q] JbFkK JVV ï J VJbFIJHFIi NFI K�lKIQO KLHQLU
h QH\ ^K]QUL HKG\LQ�SK]ð m

[\K O JQL NF GS] FN H\K gHFVKOi gIFc KGH Q] FL KObK^^K^ ]i]HKO ] �KObK^^K^ ]FNHhJIK Q] ]FNHhJIK
H\JH IK]Q^K] QL ^KkQGK] H\JH JIK LFH �I]HdJL^dNFIKOF]H GFOlSHKI]� � lJIHQGSVJIVi H\F]K H\JH O Q� HKG\LFVFd
UQK] QLGVS^QLU � NFI K�JOlVK � JLJVFU JL^ ^QUQHJV KVKGHIFLQG] � \JI^hJIK JL^ ]FNHhJIK � JL^ KVKGHIFLQG] JL^
OKG\JLQGJV ^KkQGK] m �SH H\K UIFSl Q] JV]F QLHKIK]HK^ FL ]i]HKO ] H\JH JIK GFOlVK� QL H\K ]KL]K H\JH H\Ki
O Q� ^Q�KIKLH FlKIJHQFL] ]SG\ J] LKHhFI�QLU � ]QULJV lIF GK]]QLU � FI S]KI QLHKINJGK] m

gHFVKOi Q] FlKL ]FSIGK bSH QH] �fE VQGKL]K JVVFh ] GFOOKIGQJV ]FNHhJIK HF b K GIKJHK^ h QH\ QH �
H\KIKNFIK O J�QO Q QLU QH] QOlJGH m

[\K gHFVKOi UIFSl \J] lIF^SGK^ H\IKK ^Q�KIKLH NIJO KhFI�] _ ÐJbIQKV � g HFVKOi RVJ]]QG JL^
gHFVKOi MM m

ÐJbIQKV hJ] ^KkKVFl K^ bKHhKKL áäëß JL^ áää ám MH hJ] hIQHHKL QL �Q]l JL^ NF GS]K^ FL ]QULJV
lIF GK]]QLU m MH QLGVS^K^ GF^K UKLKIJHFI] NFI Efg �] H\JH lIF^SGK^ K� GQKLH J]]KObVi GF^K � K]l KGQJVVi NFI
eFHFIFVJ lIF GK]]FI] � JL^ JV]F \JI^hJIK�]FNHhJIK ]QOSVJHFI] h\QG\ IJL J lJIJVVKV lIF GK]]FI ]QOSVJHQFL m

gHFVKOi RVJ]]QG hJ] ^KkKVFl K^ bKHhKKL áääo JL^ áääà bSH QH \J] b KKL ]HQVV QL S]K H\KIKJNHKI m
MH Q] h IQHHKL QL R�� m MH hJ] H\K �I]H OF^KVQLU KLkQIFLOKLH HF ]SllFIH OSVHQlVK e FR] � \QKIJIG\QGJVVi
GFObQLK^ m [\K fE� �]KK ámâ mámp� eFR QOlVKO KLHJHQFL hJ] lFIHK^ NIFO ÐJbIQKV JL^ �FFVKJL EJHJ�Fh
��E��� EiLJO QG EJHJ�Fh �EE��� OSVHQ^QO KL]QFLJV ]iLG\IFLFS] ^JHJ�Fh �eEfE�� JL^ gIF GK]] �KHd
hFI�] �g� � hKIK JV]F J^^K^ m Efg GF^K UKLKIJHFI] hKIK lFIHK^ JL^ R JL^ Ñ�E� GF^K UKLKIJHFI] hKIK
^KkKVFl K^ m [\Ki ^KkKVFl K^ J ^Q]GIKHKdKkKLH ^FO JQL JL^ ^KOFL]HIJHK^ c FQLH OF^KVQLU FN GFOOSLQGJHQFL
LKHhFI�] JL^ ]QULJV lIF GK]]QLU m `L^ H\Ki JV]F ^KkKVFl K^ J \JI^hJIK ]QOSVJHQFL ^FO JQL GJVVK^ [\FI m
gFIHQFL] FN gHFVKOi RVJ]]QG hKIK GFOOKIGQJVQ K^ QL ^Q�KIKLH lIF^SGH] m

[\K gHFVKOi MM kKI]QFL hJ] ]HJIHK^ QL áääß m [\K OJQL IKJ]FL NFI ]HJIHQLU QH hJ] HF K�lVFQH H\K
GJlJbQVQH QK] FN ¤JkJ m MH QLHIF^SGK^ H\K LFHQFL FN ^FO JQL lFViOFIl\Q]O �J GFOlFLKLH GFSV^ b K ^K]QULK^
HF hFI� FL ^Q�KIKLH ^FO JQL]� JL^ OF^JV OF^KV] �h\KIK �fe JIK GFObQLK^ \QKIJIG\QGJVVi h QH\ FH\KI
eFR �]� m gHFVKOi MM J^^K^ J ]Fl\Q]HQGJHK^ HilK ]i]HKO h\KIK GFOlFLKLH] GJL bK ^K]QULK^ HF FlKIJHK
FL OSVHQlVK ^JHJ Hil K] JL^ JL K�lIK]]QFL VJLUSJUK m gHFVKOi MM S ]K] je� NFI ^JHJ lKI]Q]HKLGK m fFO K
�bSH LFH JVV� H\K fE� GJlJbQVQH QK] FN gHFVKOi RVJ]]QG hKIK lFIHK^ m [\K gHFVKOi lIFc KGH GFLHIQbSHK^ HF J
S]KIdQLHKINJGK HFFV�QH GJVVK^ E QkJ JL^ S]K^ QH HF ^K]QUL J S]KIdQLHKINJGK GJVVK^ ÑKIUQV m [\Ki bSQVH O F^KV]
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H\JH GFSV^ b K S]K^ J] JllVKH] NIFO J hKb bIFh ]KI m E Q�KIKLH K�lKIQO KLHJV ^FO JQL] NFI IKJVdHQO K JL^
^Q]HIQbSHK^ GFOlSHQLU hKIK JV]F QOlVKO KLHK^ m ML]HKJ^ FN GFOlFLKLH] J] UKLKIJHFI] gHFVKOi MM S]K] J
GFOlFLKLHd]lKGQJVQ JHQFL NIJO KhFI� bSQVH FL HFl FN J ¤JkJ GFOlQVKI HFFV�QH GJVVK^ fFFH m �IFO LFh FL
h\KL HJV�QLU JbFSH ïgHFVKOið hK h QVV b K IKNKIIQLU HF H\K gHFVKOi MM kKI]QFL m

gHFVKOi \J] J kQ]SJV �bVF G� ^QJUIJO � lIFUIJOO QLU QLHKINJGK JL^ J HK�HSJV QLHKINJGK H\JH F�KI
HhF ^Q�KIKLH hJi] FN ^K�LQLU JL^ OF^QNiQLU LKHhFI�] m �SIH\KIOFIK � H\K lIQO QHQkK JGHFI] FI lIF GK]]K]
GJL bK K�HKL^K^ S]QLU H\K \F]H VJLUSJUK �¤JkJ� m

[\K eF^KV FN RFOlSHJHQFL Q] LFH GFOlVKHKVi QLHKUIJHK^ QLHF H\K NIJO KhFI� JL^ J] J O JHHKI
FN NJGH � FLK FN H\K UFJV] FN gHFVKOi Q] HF F�KI J lVJHNFIO NFI HK]HQLU ^Q�KIKLH eFR] ��KK JL^ gJI� � áääâ� m
�KkKIH\KVK]] � ]FO K OF^KV] FN GFOlSHJHQFL JIK JVIKJ^i JkJQVJbVK JL^ ^FL �H \JkK HF bK lIFkQ^K^ bi
H\K S]KI m gHFVKOi F�KI] ]SllFIH NFI fiLG\IFLFS] EJHJ�Fh �KHhFI�] �fE�� � EiLJO QG EJHJ�Fh �KHd
hFI�] �EE��O � �FFVKJL EJHJ�Fh �KHhFI�] ��E��O JL^ J OFIK UKLKIQG gIF GK]] �KHhFI� OF^KV �g� �� m
gHFVKOi JV]F F�KI] ]SllFIH NFI ]FO K FH\KI eFR �] H\JH JIK VK]] QLHKIK]HQLU NIFO FSI lFQLH FN kQKh m [\K]K
QLGVS^K RFOlFLKLH MLHKIJGHQFL �RM� � RFOOSLQGJHQLU fK�SKLHQJV gIFGK]]K] �Rfg � �RFLHQLSFS] [ QO K
�R[ � � E Q]GIKHK �kKLH] �E� � � E Q]HIQbSHK^ EQ]GIKHK �kKLH] �EE��� E Q]GIKHK [ QO K �E[� � �QLQHK fHJHK e Jd
G\QLK] ��fe � � gIF GK]] �KHhFI�] �g� � � fiLG\IFLFS] EJHJ�Fh �fE�� � fiLG\IFLFS] ©KJGHQkK �f© � � JL^
[QOK^ eSVHQHJ]�QLU �[e �m

[\K JOFSLH FN eFR �] O J�K] QH ^Q� GSVH HF G\FF]K FLK JVH\FSU\ OF]H ^KkKVFlKI] JIK S]SJVVi
c S]H NJGK^ h QH\ J ]O JVV ]Sb]KH FN H\KO m �KkKIH\KVK]] HF ^K]QUL QLHKIK]HQLU ]i]HKO ] \KHKIFUKLKFS] OF^KV]
LKK^ HF bK S]K^ m `GGFI^QLU HF H\K JSH\FI] J UIJL^ SLQ�K^ JllIFJG\ GFSV^ HIi HF ]KK� J OF^KV H\JH
]KIkK] JVV lSIlF]K] m [\Q] GFSV^ bK JGGFOlVQ]\K^ bi GIKJHQLU J O Q� FN JVV H\K lIKkQFS] FLK] bSH ]SG\ J
O Q�HSIK hFSV^ bK K�HIKO KVi GFOlVK� JL^ ^Q� GSVH HF S]K m

gHFVKOi ]SllFIH] bFH\ QLHKIlIKHK^ JL^ GFOlQVK^ K�KGSHQFL OF^K] m �KkKIH\KVK]] � H\K GF^K
UKLKIJHQFL OKG\JLQ]O ^FK] LFH QOlVKO KLH FlHQO Q JHQFL] J] H\K]K IK�SQIK OFIK �LFh VK^UK JbFSH H\K
lIQO QHQkK] H\JL ]QOlVi UVS QLU HFUKH\KI GF^K NIJUO KLH] NIFO KJG\ lIF GK]] m

fSbUIJl\] GJL bK KLGJl]SVJHK^ QLHF J ]QLUVK LF^K bSH QH Q] JVhJi] QOlFIHJLH HF OJ�K ]SIK H\JH
H\K IK]SVHQLU \QKIJIG\QGJV LF^K lIK]KIkK] lIFl KIHQK] FN H\K GFLNFIO QLU JGHFI] �]KK ��KK JL^ gJI� � áääâ�
NFI K�JOlVK] FN \Fh H\Q] Q] LFH JVhJi] USJIJLHKK^� m

ML gHFVKOi� VQ�K QL OJLi ]QO QVJI ]FNHhJIK KLkQIFLO KLH] H\KIK JIK H\IKK l\J]K] HF H\K K�KGSHQFL
FN J lIFUIJO _ ]KHSl � ISL JL^ hIJldSl m

ML H\K �I]H l\J]K H\K \QKIJIG\QGJV UIJl\ Q] HIJkKI]K^ QL FI^KI HF QLQHQJVQ K ^KVJi] JL^ ]HJHK
kJIQJbVK] � KkJVSJHK lJIJO KHKI] JL^ H\K lJIH FN H\K ]G\K^SVK H\JH GJL bK ]HJHQGJVVi KkJVSJHK^ � JL^ lKINFIO
�®@ @9: @<D : IR @9<C K ><@<?M @9: I?:C D B>E:; K <@9 a 9B�: C@<HH ?I@ � ::? <?@:M>B@:; <?@I H@IH:DG D D S
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FH\KI ]KHSl FlKIJHQFL] m gJIJOKHKI] KkJVSJHK^ ^SIQLU H\Q] l\J]K IKlIK]KLH H\K lJIH FN H\K FlKIJHQFL H\JH
^FK] LFH FlKIJHK FL ]HIKJO ] � ^K�LQLU J GVKJI ]iLHJGHQG ^Q�KIKLGK bKHhKKL » ·µ·® ¯³¯µ ·µË°® ¯±³ JL^
³µ¯·® ·µË°® ¯±³m � \KL GFOlQVK^ OF^K Q] S]K^ � GF^K UKLKIJHQFL Q] ^FLK JNHKI H\K lJIJOKHKI] \JkK
b KKL KkJVSJHK^ � JVVFh QLU NFI \QU\VidFlHQO Q K^ GF^K m ML gHFVKOi� JL JGHFI FI lIF GK]] H\JH FLVi \J]
lJIJOKHKI] J] QLlSH] Q] GJVVK^ J ´°µº¯ J] QH \J] LF ^iLJO QG QLlSH] m

ML H\K ©SL l\J]K � H\K K�KGSHQFL Q] GJIIQK^ FL NFVVFh QLU KQH\KI J lIKGFOlSHK^ ]G\K^SVK FI
GFOlSHQLU H\K ]G\K^SVK FL H\K �im

� QLJVVi� QL H\K �IJldSl l\J]K QN H\K ISL Q] �LQHK �QH Q] FNHKL LFH H\K GJ]K� H\K O KOFIi Q] NIKK^
JL^ �LJV IK]SVH] JIK lIK]KLHK^ HF H\K S]KI m

gHFVKOi S]K] lFViOFIl\Q]O NFI lIF GK]] ^JHJ HIJL]O Q]]QFL m MLlSH JL^ FSHlSH lFIH] JIK ]HIFLUVi
HilK^ bSH H\Ki FLVi K�lKGH ^JHJ ³´Í ¯±m `Li ^JHJ Hil K � KkKL JL JIIJi� GJL bK KLGJl]SVJHK^ QL J HF�KL m

gHFVKOi Q] \QU\Vi OF^SVJI JL^ \J] J GJIKNSV lJG�JUK ]HISGHSIK _ º´µ¯ » ·ºÍ ·Ë ¯ _ ]SllFIH ^JHJ
OF^KV FI Jb]HIJGH ]iLHJ� JL^ F�KI Jb]HIJGH ]KO JLHQG] d 4Ã » ·ºÍ ·Ë ¯ _ ]SllFIH NFI je� �VK NFIO JH JL^
kQ]SJV QLHKINJGK d ¬²¾µ·µÉ » ·ºÍ ·Ë ¯ _ lIFkQ^K JGHFI VQbIJIQK] H\JH GJL FlKIJHK FL J kJIQKHi FN ^FO JQL] d JL^
¶´® ·²± » ·ºÍ ·Ë ¯ _ lIFkQ^K ^FO JQL] KJG\ FN h\QG\ QOlVKO KLH] J eaR JL^ ]FO K FN h\QG\ lIFkQ^K H\KQI
FhL ^FO JQLd]l KGQ� G JGHFI VQbIJIQK] m

v~ x~ x~ b&') ¥(.&
¤JkKVQLJ ��KbKV � áää á� hJ] J ]FNHhJIK KLkQIFLO KLH NFI H\K ^KkKVFlO KLH FN ^Q]GIKHKdHQO K ]QULJV

lIF GK]]QLU ]i]HKO ] hIQHHKL QL fOJVVHJV�dëo m MH QLGVS^K^ LFHJHQFL K^QHFI] JL^ HFFV] NFI ^QUQHJV � VHKI ^K]QUL �
O JH\KO JHQGJV FlHQO Q JHQFL FN ]HJHK kJIQJbVK ]i]HKO ] JL^ H\K UKLKIJHQFL FN FlHQO Q K^ O JG\QLK VJLUSJUK
GF^K NFI J kJIQKHi FN ^QU QHJV ]QULJV lIF GK]]FI] m

MH hJ] ^KkKVFl K^ bi �SIH �KbKV h\F VJHHKI bKGJOK FLK FN H\K GIKJHFI] FN �iO J �]KK ]KGHQFL
n mâ má� m ` VH\FSU\ QH Q] GSIIKLHVi ^Q]GFLHQLSK^ QH ]HQVV IKlIK]KLH] J ^Q�KIKLH JL^ QLHKIK]HQLU JllIFJG\ HF
]QULJV lIF GK]]QLU KLkQIFLO KLH] m

[\K ¤JkKVQLJ ]i]HKO Q] ^QkQ^K^ QL H\IKK VKkKV] m `H H\K \QU\K]H VKkKV ^Q]GIKHKdHQO K ]i]HKO ] JIK
^K]QULK^ UIJl\QGJVVi h QH\ H\K c g VJLK �^QHFI FI FH\KI O JH\KO JHQGJV NSLGHQFL K^QHFI m `H H\K O Q^^VK VKkKV
H\K O JH\KO JHQGJV ^K]GIQlHQFL FN H\K ^Q]GIKHKdHQO K ]i]HKO Q] O JLQlS VJHK^ m ` VUKbIJQG HIJL]NFIO JHQFL] JIK
S]K^ HF QOlIFkK G\JIJGHKIQ]HQG] ]SG\ J] FSHlSH LFQ]K � O KOFIi S]K FI lIF GK]]QLU HQO K m [\K IK]SVHQLU
O JH\KO JHQGJV NSLGHQFL Q] H\KL GFOlQVK^ QLHF JL QLHKIO K^QJHK IKUQ]HKI HIJL]NKI VJLUSJUK �©[�� NFI H\K
VFh VKkKV m � QLJVVi H\Q] ©[� Q] FlHQO Q K^ JL^ O JG\QLK GF^K Q] UKLKIJHK^ m
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v~ x~ x� dµ£·
Ñ QIHSJV fQULJV gIFGK]]QLU �ÑEfg � �eKVVQLUKI KH JV m� áää á� hJ] JL KLkQIFLO KLH NFI ^QUQHJV ]QULJV

lIF GK]]QLU QL HKIO ] FN J Ì²µ³°·¬ » µ´º¯´µ JL^ QH] J]]FGQJHK^ Ì²µ³°·¬ ¶·³·m [\Q] KLkQIFLO KLH NFI kKGHFIQ K^
]QULJV lIF GK]]QLU hJ] QOlVKO KLHK^ QL fO JVVHJV�dëo JL^ QH hJ] \JI^hJIK QL^Kl KL^KLH m ` ] ¤JkKVQLJ � ÑEfg
Q] GSIIKLHVi ^Q]GFLHQLSK^ m

ML ÑEfg J kQIHSJV lIFGK]]FI Q] JL Fbc KGH H\JH lIFkQ^K] J O KJL] NFI JVVF GJHQLU JL^ ^KJVVF GJHQLU
^JHJ Fbc KGH] � J ]HJL^JI^ ]KH FN kKGHFI] � ]GJVJI JL^ kKGHFId]GJVJI FlKIJHQFL] � QLlSH�FSHlSH HF K�HKILJV
^KkQGK] GJlJbVK FN \JL^VQLU ^JHJ NFIO JH] GFOOFLVi S]K^ QL ]QULJV lIF GK]]QLU � JL^ QH lIFkQ^K] GFOOSd
LQGJHQFL bKHhKKL IKJV lIF GK]]FI] JL^ H\K S]KI �] GFOlSHQLU KLkQIFLO KLH m

Ñ QIHSJV ^JHJ KLGJl]SVJHK] H\K ^JHJ JL^ F�KIK^ H\K NFVVFh QLU NSLGHQFLJVQHi _ H\Ki lIFkQ^K J
\JL^VK H\JH Q] S]K^ bi H\K kQIHSJV lIF GK]]FI � H\Ki lIFkQ^K IKlIK]KLHJHQFL] FN S]KNS V ^JHJ Hil K] � JL^ H\Ki
IK]lFL^ HF O K]]JUK] IK�SK]HQLU FlKIJHQFL] FL H\KQI ^JHJ bi QLkF�QLU H\K GFIIK]lFL^QLU FlKIJHQFL FL J
kQIHSJV lIF GK]]FI m �FI QL]HJLGK � OSVHQlViQLU HhF JIIJi] FN QLHKUKI] S]QLU J kQIHSJV lIF GK]]FI O KJL] _ �á�
]KL^ J O K]]JUK HKVVQLU H\K kQIHSJV lIF GK]]FI HF JVVF GJHK HhF kKGHFI Fbc KGH] h\F]K GFLHKLH] JIK FbHJQLK^
NIFO H\K HhF `IIJi] d �n� HKVV FLK kKGHFI HF OSVHQlVi QH]KVN bi H\K FH\KI d �Þ� HKVV H\K IK]S VH kKGHFI HF O J�K
J LKh fOJVVHJV� `IIJi h\F]K GFLHKLH] JIK H\K ^JHJ FN H\K IK]SVH kKGHFI m

ÑEfg Q] LFH JL FlHQO Q QLU GFOlQVKI bSH IJH\KI J lFIHJbVK \QU\dVKkKV QLHKINJGK HF GFOOFL
]QULJVdlIF GK]]QLU NSLGHQFLJVQHim MH Q] LFH J ]HIKJO GFOlSHJHQFL ]i]HKO � JH S]KI IK�SK]H QH lKINFIO ] FLK
FlKIJHQFL FL FLK b VF G� FN ^JHJ JH J HQO K m MH \J] J lIQO QHQkK �KILKV O J^K Sl FN FlKIJHQFL] ]SG\ J]
J^^QHQFL FI OSVHQlVQGJHQFL m

v~ x~ x� ¤'�ee

e�[�� �eSVHQO K^QJ �[��� Q] UKLKIJV GFOlF]QHQFLJV KLkQIFLO KLH NFI OSVHQO K^QJ h QH\ QLd
HKIJGHQkK K^QHQLU NJGQVQH QK] QL h\QG\ OSVHQO K^QJ lIK]KLHJHQFL] JIK IKUJI^K^ J] J \QKIJIG\ QGJV GFOlFd
]QHQFL FN HQO K Fbc KGH] m e�[ �� hJ] ^KkKVFl K^ JH H\K �LQkKI]QHi FN cSIQG\ bi g\QVQl `G�KIO JLL
�`G�KIO JLL � áääpJ� m MH hJ] lSbVQ]\K^ JL^ ^Q]HIQbSHK^ J] �IKK fFNHhJIK QL áääß bSH LF Sl^JHK] \JkK
b KKL J^^K^ ]QLGK H\KL J] H\K JSH\FI c F QLK^ J ]HJIHSl GFOlJLi ]\FIHVi JNHKI JL^ ^Q]GFLHQLSK^ QH] ]Sld
lFIH m � KkKIH\KVK]] � H\K NIJOKhFI� \J] b KKL S]K^ NFI ]KkKIJV ^KkKVFlO KLH] JL^ QH Q] J IKNKIKLGK NFI
OSVHQO K^QJ ]FNHhJIK ^K]QUL m
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eSG\ FN QH] QOlJGH Q] ^SK HF H\K NJGH H\JH H\K O K^QJ NIJO KhFI� Q] bJ]K^ FL H\K �[�� NIJOKd
hFI� hIQHHKL QL R�� JV]F ^KkKVFlK^ JH H\K �LQk m FN cSIQG\ m �[�� ��KQLJL^ KH JV m� áäëä� Q] JL aa
NIJO KhFI� H\JH QLHKUIJHK] S]KI QLHKINJGK bSQV^QLU bVFG�] � bJ]QG ^JHJ ]HISGHSIK] � ]SllFIH NFI Fbc KGH QLd
lSH�FSHlSH � lIQLHQLU � JL^ \QU\dVKkKV JllVQGJHQFL NIJO KhFI� GFOlFLKLH] m �[�� Q] J GVJ]]QGJV IKNKIKLGK
QL aa VQHKIJHSIK NFI b KQLU J HK]HdbK^ NFI ]FNHhJIK KLUQLKKIQLU lIJGHQGK] ]SG\ J] ^K]QUL lJHHKIL ] JL^
IKNJGHFIQLU m [F H\K JVIKJ^i K� Q]HQLU ]SllFIH NFI nE Fbc KGH] lIK]KLH QL �[�� � e�[�� J^^K^ ]SllFIH
NFI ÞE UIJl\QGJV Fbc KGH] � GJO KIJ Fbc KGH] � JL^ JS^QF JL^ OS]QG Fbc KGH m

e�[�� Q] JL Fbc KGHdFIQKLHK^ JllVQGJHQFL NIJO KhFI� H\JH J^^IK]]K] H\K O JQL ^Q� GSVHQK] H\JH
GJL bK KLGFSLHKIK^ h\KL ^K]QULQLU JllVQGJHQFL] NFI OSVHQO K^QJ JSH\FIQLU FI K^QHQLU � LJOKVi _ QLHKUIJHQFL
FN ]KkKIJV O K^QJ HilK] h QH\ ^Q�KIKLH IKJVdHQO K GFL]HIJQLH] JH VFhdVKkKV ^KkQGK QLHKINJGK] d ]SllFIH NFI
O K^QJ GFOlF]QHQFL] HF ^K�LK \QU\dVKkKV QLHKIdO K^QJ ]iLG\IFLQ JHQFL JL^ IKJVdHQO K GFLHIFV d QLHS QHQkK S]KI
QLHKINJGK QLHKIJGHQFL] h QH\ ^QIKGH O JLQlS VJHQFL] FN UIJl\QGJV IKlIK]KLHJHQFL] JL^ \QU\ ]KO JLHQG NKK^bJG� d
JL^ �K� QbQVQHi JL^ lFIHJbQVQHi NFI ^Q�KIKLH \JI^hJIK GFL�USIJHQFL] JL^ lVJHNFIO ] m

` VH\FSU\ H\K O JQL ^KkKVFlO KLH lVJHNFIO FN e�[�� hJ] J fQVQGFL ÐIJl\QG] ML^QUF hFI�d
]HJHQFL � H\K NIJO KhFI� Q] GIF]]dlVJHNFIO JL^ \JI^hJIK ^KlKL^KLGQK] JIK \Q^^KL QL J lFIHJb QVQHi VJiKI
H\JH lIFkQ^K] Jb]HIJGH QLHKINJGK] HF FlKIJHQLU ]i]HKO � h QL^Fh ] ]i]HKO � J] hKVV J] JS^QF JL^ e MEM
QLlSH�FSHlSH m

gKI\Jl] H\K OF]H QOlFIHJLH J]l KGH QL H\K NIJOKhFI� Q] H\K hJi QH \JL^VK] HQO K ]iLG\IFL Q JHQFL
�`G�KIO JLL � áääpb� m [\K HKOlFIJV QLNFIO JHQFL Q] IKlIK]KLHK^ H\IFSU\ J \QKIJIG\QGJV GFOlF]QHQFL H\JH
QLGVS^K] QLNFIO JHQFL JbFSH lJIHdFN IKVJHQFL] � UIFSlQLU � JL^ HKOlFIJV GFL]HIJQLH] JL^ JVVFh ] JSHFO JHQG
HQO K GJVGSVJHQFL m [\K GFOlFLKLH] QL H\K ]HISGHSIK JIK OF^KVVK^ J] HQO K KkKLH] H\JH \JkK H\KQI FhL
]HJIHQLU lFQLH � ^SIJHQFL JL^ kQIHSJV VQLK m [\K bJ]K GVJ]] FN H\K HQO K ^KlKL^KLH Fbc KGH] Q] H\K fghijk m
[\K \QU\dVKkKV ]iLG\IFLQ JHQFL JGGSIJGi Q] bJ]K^ FL O QVVQ]KGFL^] HQO K IK]FVSHQFL m ML J OSVHQO K^QJ
lIK]KLHJHQFL HKOlFIJV IKVJHQFL]\Ql ] JIK GFL�USIK^ bi GFOlF]QLU ]KkKIJV SLQkKI]JV HQO K Fbc KGH] ]SG\ J]
flimnij oi � f pq ir pji � flsj otuv � flt pwk JL^ frvvx hQH\ ]l KGQJV O K^QJ Fbc KGH] m `Li HQO K ^KlKL^KLH
Fbc KGH QL\KIQHK^ NIFO [�kKLH GJL bK QL]KIHK^ QLHF H\K GFOlF]QHQFL m

[\K HQO K ^iLJO QG bK\JkQFI FN J HQO K hIJllKI Q] ]SllFIHK^ H\IFSU\ HQO K NSLGHQFL] K�lIK]]QLU
JGHQFL] ]SG\ J] NJ^QLU � ]GJVQLU FI lF]QHQFLQLU m ` HQO K NSLGHQFL GJL OJLQlSVJHK H\K HQO K QH]KVN ]F H\JH
KkKIi Fbc KGH GJL \JkK QH] VF GJV HQO K m ML IKJVdHQO K lIK]KLHJHQFL] H\KIK Q] S]SJVVi J yvjzn okvu Fbc KGH
H\JH l KIQF^QGJVVi ]KL^] {iuwvuq OK]]JUK] HF H\K HQO K ^KlKL^KLH Fbc KGH] QL H\K \QKIJIG\im e K^QJ Fbc KGH]
GFOlSHK FLVi H\K LKGK]]JIi ^JHJ NFI H\K LK�H QLHKIkJV m RFLHQLSFS] O K^QJ ^JHJ Q] GFOlSHK^ QLGIKOKLHJVVi
J\KJ^ QLHF J bS�KI m MLHKIJGHQFL] ]SG\ J] NJ]HdNFIhJI^ FI ]VFhdOFHQFL JIK IKJVQ K^ bi G\JLUQLU H\K
lJIJOKHKI] FN H\K {iuwvuq OK]]JUK _ ]HJIH HQO K � lIK]KLHJHQFL ^SIJHQFL JL^ IKJVdHQO K ^SIJHQFL �H\K
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b K\JkQFI FN H\K O K^QJ Fbc KGH] ^KlKL^ FL H\K hJi H\Ki IK]lFL^ HF H\K IKVJHQFL bKHhKKL H\K]K HhF� m
[\K |jkij }pks GVJ]] Q] S ]K^ NFI IKlIK]KLHQLU kJVSK] NFI JOlVQHS^K � UJQL � kFVSO K mmm MH GJL

FlKIJHK JL^ GFLkKIH QH]KVN HF biHK � QLHKUKI � �FJHQLUdlFQLH � ^KGQb KV JL^ e MEM kJVSK m [\K { pk ot GVJ]] Q]
Jb VK HF \JL^VK QLNFIO JHQFL JbFSH lQHG\ �Ki JL^ NIK�SKLGim MH S ]K] H\K [FLJV fi]HKO HF O Jl ]iObFVQG
�Ki] HF �  m [\K ~i�k GVJ]] OF^KV] b KJH JL^ bJI lIFlKIHQK] JL^ ^KVKUJHK] �SJLHQ JHQFL JL^ H\K O JllQLU
NIFO ]iObFVQG bKJH OKJ]SIK HF l\i]QGJV ]KGFL^] HF H\K �n }po��yvjki�k GVJ]] m [\K { pk otlo��i GVJ]]
GJL IKlIK]KLH ]iObFVQG ]GJVK] �G\IFO JHQG � ^FIQJL mmm� FI l\i]QGJV QLHKIkJV] NFI HSLQLU lSIlF]K] m

`S^QF IK]FSIGK] JIK OF^KVVK^ h QH\ H\K Jb]HIJGH �nzpv�j pk GVJ]] J] OF^SVK] FN J ]FSIGKd� VHKId
]QL� JIG\QHKGHSIK m [\K FSHlSH FN JL �nz pv�j pk GJL bK ]KLH HF JLFH\KI �nz pv�j pk JL^ ^K�LK JL JS^QF
]QULJV �Fh UIJl\ m `S^QF � VK] GJL bK lVJiK^ QL IKJVdHQO K NIFO ^Q]� FI GFLkKIHK^ HF J fFSL^ Fbc KGH m

[\K QLHKIlIKHJHQFL FN J OS]QGJV l KINFIO JLGK Q] O F^KVVK^ QL H\K HQO Kd^KlKL^KLH �n }po��yvjki�k
GVJ]] m MH \FV^] QLNFIO JHQFL JbFSH H\K HFLJV ]i]HKO � HFLJVQHi� ]QULJHSIK � O KJ]SIK � JL^ HKOlF m [\K
�n }po{��siu QLHKIlIKH] QH] LFHK] QL H\K GFLHK�H JL^ ^KVKUJHK] H\K LFHK lVJiQLU HF H\K Jb]HIJGH �n }po|j }�
kunq ijk GVJ]] m [\K GFLGIKHK GVJ]]K] � |� ||j }kunq ijk � ylvnjz|j }kunq ijk � JL^ lsjkti}p�iu �JVVF GJHK]
a]GQVVJHFI]� O Jl H\K LFHK IKlIK]KLHJHQFL HF ^KkQGK ]lKGQ�G ]iLH\K]Q] lJIJO KHKI] m

!¢ o² "�#�� t%��(  �!u ³%�+(��%´ 
[\K KLkQIFLO KLH] lIK]KLHK^ QL H\Q] GJHKUFIi JIK NIJO KhFI�] QL H\K ]KL]K ^K�LK^ QL ]KGHQFL ámÞ m

[\Ki lIFkQ^K JGGK]] HF H\K ]FSIGK] GF^K JL^ JVVFh K�HKL^QLU QH QL J h\QHK bF� OJLLKI bSH H\Ki JV]F
F�KI GFOlFLKLH] H\JH GJL bK S]K^ QL bVJG� bF� OF^K m

�K JV]F ]Sb^QkQ^K H\Q] GJHKUFIi QLHF H\IKK ^Q�KIKLH ]SbGJHKUFIQK] m `LJVi]Q] FIQKLHK^ JS^QF
lIF GK]]QLU NIJO KhFI�] JIK H\F]K H\JH NF GS] FL F�KIQLU HFFV] NFI ]QULJV JLJVi]Q] � SL^KI]HJL^QLU JL^
GVJ]]Q�GJHQFL JL^ \JI^Vi F�KI JLi HFFV] NFI lIFGK]]QLU FI ]iLH\K]Q QLU ]FSL^] m fiLH\K]Q] FIQKLHK^ NIJOKd
hFI�] JIK � FL H\K FllF]QHK � H\F]K H\JH F�KI HFFV] NFI JS^QF lIF GK]]QLU JL^ ]iLH\K]Q] bSH LFH NFI JLJVi]Q] m
� QLJVVi� H\K bIFJ^K]H ]Sb GJHKUFIi� H\JH FN UKLKIJV lSIlF]K JS^QF lIFGK]]QLU NIJO KhFI�] � QLGVS^K] NIJOKd
hFI�] H\JH lIFkQ^K HFFV] NFI bFH\ JLJVi QLU JL^ ]iLH\K]Q QLU ]FSL^] m

v~ x� xw +.& ¥� }(} y*().-)�
`LJVi]Q] FIQKLHK^ NIJOKhFI�] JIK JS^QF lIF GK]]QLU NIJO KhFI�] h QH\ J GVKJI NF GS] FL K�HIJGHQLU

NKJHSIK] NIFO JL QLGFO QLU JS^QF ]QULJV m ` VH\FSU\ ]FO K FH\KI NIJOKhFI�] H\JH h QVV b K ]KKL QL FH\KI
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GJHKUFIQK] O Ji JV]F QLGVS^K JS^QF JLJVi]Q] HFFV] � HhF lJIHQGS VJI NIJO KhFI�] � e JI]iJ] JL^ eJJHK � \JkK
JL K�GVS]QkK NF GS] FL ]SG\ JllVQGJHQFL] m

�ì 2í 2Ý 2Ý W ÷Øö�÷ö
e JI]iJ] �[ JLKHJ�Q] JL^ RFF� � áäää � [ JLKHJ�Q] JL^ RFF� � noon � [ JLKHJ�Q] JL^ RFF� � nooo �

[ JLKHJ�Q] � noon� FI eS]QG` V ©K]KJIG\ f¡ fHKO NFI `LJVi]Q] JL^ fiLH\K]Q] Q] J NIJO KhFI� NFI K�lKIQd
O KLHQLU � KkJVSJHQLU JL^ QLHKUIJHQLU HKG\LQ�SK] NFI JS^QF GFLHKLH JLJVi]Q] m ` VH\FSU\ H\K LJOK QLGVS^K]
H\K hFI^ fiLH\K]Q] � e JI]iJ] � NF GS] Q] GVKJIVi FL ]FSL^ JLJVi]Q] HFFV] JL^ QLNFIO JHQFL IKHIQKkJV HKG\d
LQ�SK] m [\K NIJO KhFI� JVVFh ] HF QLHKUIJHK H\K]K HFFV] S ]QLU J ]KO QdJSHFO JHQG JllIFJG\ JL^ J UIJl\QGJV
QLHKINJGK m aL H\K FH\KI \JL^ eJI]iJ] Q] IKVKJ]K^ SL^KI H\K Ðg� VQGKL]K JL^ Q] H\KIKNFIK �IKK fFNHhJIK m

ML FI^KI HF GFOK Sl h QH\ J kJVQ^ OF^KV NFI e JI]iJ] � ^Q�KIKLH JVUFIQH\O ] JL^ HKG\LQ�SK] hKIK
]HS^QK^ JL^ GFOOFL bK\JkQFI JL^ NKJHSIK] hKIK Jb]HIJGHK^ m aa lIFUIJOO QLU HKG\LQ�SK] hKIK S]K^
HF QOlVKO KLH Jb]HIJGH GVJ]]K] H\JH lIFkQ^K J GFOOFL `gM NFI H\K bSQV^QLU bVFG�] FN H\K ]i]HKO JL^
QL\KIQHJLGK Q] S]K^ HF NJGHFI FSH GFOOFL FlKIJHQFL] m

[\K KLkQIFLO KLH Q] JbVK HF GFObQLK HIJ^QHQFLJV bFHHFOdSl lIF GK]]QLU �NIFO ]QULJV HF O KHJ^JHJ�
J] hKVV J] HFld^FhL �JGGFI^QLU HF H\K JSH\FI lIK^QGHQFLd^IQkKL � NFI QL ]HJLGK � \J] lIFkKL HF b K QLHKIK]HQLU� m
` VH\FSU\ H\K Fbc KGH] NFIO J LJHSIJV bFHHFOdSl \QKIJIG\i� HFld^FhL �Fh FN QLNFIO JHQFL GJL bK K�lIK]]K^
QL H\K NIJOKhFI� �K mU m J ]QVKLGK NKJHSIK GJL bK S]K^ bi JL QHKIJHFI NFI OS]QG�]lKKG\ HF JkFQ^ GJVGSVJHQLU
NKJHSIK] FL ]QVKLH NIJO K]� m

[\K NIJO KhFI� ^K]QUL Q] bJ]K^ FL J GVQKLHd]KIkKI JIG\QHKGHSIK m [\K ]KIkKI Q] h IQHHKL QL R��
JL^ GFLHJQL] JVV H\K ]QULJV lIF GK]]QLU JL^ lJHHKIL IKGFULQHQFL JVUFIQH\O ] � FlHQO Q K^ NFI l KINFIOJLGK m
[\K GVQKLH Q] h IQHHKL QL ¤JkJ � GFLHJQL] FL Vi H\K UIJl\QGJV QLHKINJGK JL^ GFOOSLQGJHK] h QH\ H\K ]KIkKI
S]QLU ]F G�KH] m �FH\ H\K ]KIkKI JL^ H\K GVQKLH ISL FL fFVJIQ] � fÐM � �QLS� JL^ � QL^Fh ] m

[\K O JQL GVJ]]K] FN H\K ]i]HKO GJL IFSU\Vi b K ^QkQ^K^ QLHF lIF GK]]dVQ�K JL^ ^JHJd]HISGHSIKdVQ�K m
[\K gIF GK]]dVQ�K GVJ]]K] GJL bK ^QkQ^K^ QL H\K NF VVFh QLU GJHKUFIQK] _

•
Èµ·±Ç ´µ® ·³²´± JIK VFhdVKkKV ]QULJV lIF GK]]QLU SLQH] S]K^ bi H\K ]i]HKO m [\Ki HJ�K J] QLlSH J
NIJOK FN ]FSL^ ]JOlVK] JL^ FSHlSH J HIJL]NFIO JHQFL FN H\JH NIJO K �K mU m l FhKI ]lKGHIJV ^KL]QHi�
GJKl]HISO � h QL^Fh QLU mmm�

•
2¯·³°µ¯ lIF GK]] J NIJO K FN ]FSL^ ]JOlVK] JL^ FSHlSH J kKGHFI h\QG\ SLVQ�K HIJL]NFIOJHQFL] Q]
IK^SGK^ ]QULQ�GJLHVi QL ^QO KL]QFLJVQHim eFIK H\JL FLK ïl\i]QGJVð NKJHSIK GJL bK GFObQLK^ QL J
]QLUVK kKGHFI m

•
5 ¯® ´µ²¯ JIK GQIGSVJI bS�KI] H\JH \FV^ lIKkQFS]Vi GJVGSVJHK^ NKJHSIK] NFI J VQO QHK^ HQO K m [\Ki
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JIK S]K^ HF GFOlSHK O KJL] JL^ kJIQJLGK] FN NKJHSIK] FkKI VJIUK h QL^Fh ] m
•

Ã ³¯µ·³´µ bIKJ� Sl J ]FSL^ ]HIKJO QLHF NIJOK] m �FI KJG\ NIJO K H\Ki S]K O KOFIQK] JL^ NKJHSIK] HF
GFOlSHK J NKJHSIK kKGHFI m [\K HQO Kd]KIQK] FN NKJHSIK kKGHFI] Q] GJVVK^ H\K NKJHSIK O Jl m [ilQGJVVi
H\KIK Q] J ^Q�KIKLH QHKIJHFI NFI KJG\ GVJ]]Q�GJHQFL ]G\KO K �K mU m ]QVKLGK�LFL ]QVKLGK QHKIJHFI S]K] FLVi
KLKIUi J] J NKJHSIK JL^ LF O KOFIQK] � H\K OS]QG�]lKKG\ QHKIJHFI S]K] ä NKJHSIK] JL^ n O KOFIQK]
�FN ^Q�KIKLH ]Q K]� m

•
`¬·²¿ ¯µ HJ�K J] QLlSH J NKJHSIK kKGHFI JL^ FSHlSH QH] K]HQO JHK^ GVJ]] m [\Ki JIK HIJQLK^ S]QLU
VJbKVK^ NKJHSIK O Jl] m

•
[ ¯Ë® ¯±³·³´µ HJ�K J] QLlSH NKJHSIK O Jl] JL^ FSHlSH J ]QULJV h QH\ lKJ�] GFIIK]lFL^QLU HF ]KUd
OKLHJHQFL bFSL^JIQK] m

EJHJ ]HISGHSIK GVJ]]K] GJL QL HSIL bK GJHKUFIQ K^ QL _

• �¯º³´µ JIK H\K bJ]QG ^JHJ GFOlFLKLH] FN H\K ]i]HKO m [\Ki JIK �FJH JIIJi] HJUUK^ h QH\ ]Q K] m
alKIJHFI FkKIVFJ^QLU Q] S ]K^ NFI kKGHFI Fl KIJHQFL] HF JkFQ^ hIQHQLU O JLi LK]HK^ VFFl] NFI ]QULJV
lIF GK]]QLU GF^K m [\K FlKIJHFI] JIK QLVQLK^ JL^ FlHQO Q K^ JL^ H\K IK]S VHQLU GF^K Q] KJ]i HF IKJ^
h QH\FSH GFOlIFO Q]QLU l KINFIO JLGK m

•
[´°±¶ ¶·³· GFLHJQL ]JOlVK] FN JS^QF J] kKGHFI] h QH\ \KJ^KI QLNFIOJHQFL ]SG\ J] ]JOlVK IJHK FI
G\JLLKV] m

•
2¯·³°µ¯ ® ·»  JIK HQO Kd]KIQK] FN NKJHSIK kKGHFI] m [\Ki GJL bK GVJ]] VJbKVK^ NFI KkJVSJHQFL JL^
HIJQLQLU m

•
È²® ¯ µ¯Ë ²´± JIK HQO K QLHKIkJV] HJUUK^ h QH\ JLLFHJHQFL QLNFIO JHQFL m

•
È²® ¯ ¬²±¯ JIK VQ]H] FN HQO K IKUQFL] m

•
È²® ¯ ³µ¯¯ JIK JIbQHIJIi HIKK] FN HQO K IKUQFL] m [\Ki IKlIK]KLH J \QKIJIG\QGJV ^KGFOlF]QHQFL FN
JS^QF QLHF ]SGGK]]QkKVi ]O JVVKI ]KUO KLH] m

` VV Fbc KGH] GFLHJQL OKH\F^] HF IKJ^�hIQHK H\KO HF �VK JL^ HIJL]lFIH H\KO S]QLU H\K ]F G�KH QLHKINJGK m
MOlVKO KLHK^ NKJHSIK] QL H\K NIJO KhFI� QLGVS^K ]l KGHIJV GKLHIFQ^ � ]l KGHIJV O FOKLH] � ]l KGHIJV

�S� � l QHG\ � \JIOFLQGQHi� O KVdNIK�SKLGi GKl]HIJV GFK� GQKLH] �e�RR�� VQLKJI lIK^QGHQFL ��gR� IK�KGHQFL
GFK� GQKLH] �  KIF GIF]]QLU] � ©e f � JL^ ]lKGHIJV IF VVF� m �FI JVV FN H\KO OKJL] � kJIQJLGK] JL^ \QU\KIdFI^KI
]HJHQ]HQG] GJL bK GFOlSHK^ S]QLU O KOFIQK] m �Kh NKJHSIK] GJL bK KJ]QVi J^^K^ bi cS ]H hIQHQLU H\K GF^K
NFI GFOlSHQLU H\K NKJHSIK FkKI J NIJO K FN ]JOlVK] m
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[hF GVJ]]Q�KI] \JkK bKKL QOlVKO KLHK^ _ H\K ÐJS]]QJL �e`g � GVJ]]Q�KI JL^ H\K � d�KJIK]H
�KQU\bFI �����m

E Q�KIKLH JllVQGJHQFL] ]SG\ J] OS]QG�]l KKG\ ^Q]GIQO QLJHFI \JkK bKKL QOlVKO KLHK^ QL FI^KI HF
HK]H H\K JIG\QHKGHSIK m

[\K S]KI QLHKINJGK VFF�] VQ�K J Hil QGJV HJl KdIKGFI^KI hJkK K^QHFI bSH QL J^^QHQFL QH JVVFh ]
]�QllQLU bi KQH\KI S]KId^K�LK^ ��K^ ^SIJHQFL bVF G�] FI HQO K VQLK] GFLHJQLQLU IKUQFL] FN ^Q�KIKLH ^SIJHQFL m

`H H\K OFOKLH FN H\ Q] h IQHQLU e JI]iJ] Q] UFQLU JL FkKIJVV IKh IQHK HFhJI^] J o mn kKI]QFL FN H\K
NIJO KhFI� m

�ì 2í 2Ý 2ì W ÷÷÷×ù
e JJJHK Q] JL JS^QF JLJVi]Q] HFFV�QH H\JH ]SllFIH] H\K K�HIJGHQFL FN ]HISGHSIK JL^ GFLHKLH FN

eg�ÐdKLGF^K^ JS^QF � VK] J] hKVV J] IJh �VK] m e JJJHK hJ] QOlVKO KLHK^ bi fQVk QJ gNKQ�KI JL^ FH\KI
IK]KJIG\KI] FN H\K RFOOFLhKJVH\ fGQKLHQ�G JL^ ML^S]HIQJV ©K]KJIG\ aIUJLQ JHQFL �RfM©a�� e JH\KO JHd
QGJV JL^ MLNFIO JHQFL fGQKLGK] �Re Mf� QL `S]HIJVQJ m MH Q] F�KIK^ J] �IKK fFNHhJIK SL^KI H\K Ðg� VQGKL]K
NFI Ð�� ��QLS� JL^ � QL^Fh ] m e JJJHK Q] QOlVKO KLHK^ QL R�� bSH J R hIJllKI QLHKINJGK Q] JV]F FNd
NKIK^ m [\K NIJO KhFI� Q] NSLGHQFLJV bSH LFH Sl^JHK^ IKUSVJIVi� h QH\ H\K JSH\FI �] NF GS] HSILQLU QL FH\KI
^QIKGHQFL] m

[\KIK JIK ]KkKIJV IKJ]FL] NFI h\QG\ H\K JSH\FI] c S]HQNi H\K S]K FN eg�Ð KLGF^K^ �VK] m �QI]H �
eg�Ð Q] J ^K NJGHF ]HJL^JI^ LFH FLVi NFI QLHKILKH JS^QF NFI JV]F NFI JS^QF KLGF^QLU QL kQ^KF NFIOJH] m
fKGFL^ � H\K KLGF^QLU lIF GK]] S]SJVVi IKOFkK] LFLdl KIGKQkJb VK ]FSL^] H\JH JIK LFH QLHKIK]HQLU KQH\KI
NFI GFLHKLH ^K]GIQlHQFL JllVQGJHQFL] m `L^ �LJVVi� eg�Ð KLGF^K^ �VK] JVIKJ^i \JkK NIK�SKLGi ^FO JQL
QLNFIO JHQFL H\JH GJL bK S]K^ HF K�HIJGH ]FO K ^K]GIQlHFI] OFIK KJ]QVi JL^ K� GQKLHVi J] H\K VQbIJIi JVVFh ]
HF JGGK]] ^QIKGHVi H\K �KV^] FN H\K eg�Ð KLGF^K^ �VK h QH\FSH \JkQLU HF ^KGF^K QH m

`lJIH NFI H\K UKLKIJV QLNIJ]HISGHSIK � e JJJHK JV]F QLGVS^K] OF^SVK] h QH\ JLJVi]Q] JVUFIQH\O ]
]SG\ J] VFS^LK]] JllIF� QO JHQFL � ]KUO KLHJHQFL � ]QVKLGK FI bJG�UIFSL^ LFQ]K VKkKV m

e JJJHK �] JIG\QHKGHSIK JVVFh ] HF KJ]QVi J^^ LKh JVUFIQH\O ] m MH Q] ^K]QULK^ QL HQKI] QL FI^KI HF
]KlJIJHK NSLGHQFLJVQHQK] JL^ F�KI J GVKJLKI `gM m

[ QKI á Q] QL G\JIUK FN lJI]QLU eg�Ð ]HIKJO ] JL^ F�KI] JGGK]] HF H\K KLGF^K^ �KV^] m [\K OF]H
QOlFIHJLH GVJ]] QL H\Q] HQKI Q] H\K eg�Ð�VK GVJ]] m

[ QKI n F�KI] HhF UKLKIQG ^JHJ GFLHJQLKI] �li�q ijk��k� JL^ li�q ijkf���i� H\JH GJL bK S]K^
NIFO H\K JLJVi]Q] O F^SVK] m li�q ijk��k� _ GFLHJQL] JLJVi]Q] ^JHJ NFI FLK ]KUO KLH �GFLHQLSFS] HQO K IJLUK�
FN H\K JS^QF � VK m ` li�q ijkf���i GFLHJQL] J GFVVKGHQFL FN ]KUO KLH FN JL JS^QF � VK m [\K]K ]KUO KLH]
JIK FI^KIK^ bi H\KQI ]HJIH HQO K m [ QKI n JV]F F�KI] J OF^SVK QLHKINJGK HF lVSUQL JLJVi]Q] IFSHQLK] H\JH
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JIK ]HFIK^ QL ^iLJO QG VQbIJIQK] m �i S]QLU H\K F�KIK^ lVSUQL QLHKINJGK OF^SVK] GJL bK ^KkKVFlK^ JL^
GFOlQVK^ ]KlJIJHKVi NIFO eJJJHK JL^ H\K HFFV�QH GJL bK K�HKL^K^ h QH\FSH KkKI \JkQLU HF IKGFOlQVK
QH m [\K bFSL^JIi bKHhKKL eJJJHK JL^ H\K JLJVi]Q] O F^SVK] Q] K�lVQGQH ]F H\K JSH\FI GJL GVKJIVi �KKl
\Q]�\KI JSH\FI]\Ql m

` OF^SVK Q] ]QOlVi J GFVVKGHQFL FN IKVJHK^ NSLGHQFL] H\JH F�KI J lJIHQGS VJI NSLGHQFLJVQHim e F^d
SVK] H\JH JLJVi K GFLHKLH S]SJVVi GFVVKGH QLNFIO JHQFL FL ]KkKIJV eg�Ð JS^QF NIJO K] JL^ GJVGS VJHK
QLNFIO JHQFL NIFO H\K]K m [ QKI n hJ] GFL]HISGHK^ NFI ]SG\ OF^SVK] bSH FH\KI �QL^] JIK JV]F lF]]Qb VK m
eF^SVK] GJL bK bIFJ^Vi GVJ]]Q�K^ QLHF NKJHSIK K�HIJGHQFL � NKJHSIK JLJVi]Q] JL^ GFLHKLH JLJVi]Q] m �KJHSIK
K�HIJGHQFL OF^SVK] O J�K S]K FN HQKI á JGGK]] NSLGHQFL] JL^ ]HFIK H\K IK]SVH QL HQKI n GFLHJQLKI] m �KJd
HSIK JLJVi]Q] O F^SVK] S ]K H\K JVIKJ^i K�HIJGHK^ NKJHSIK] NFI NSIH\KI �S]SJVVi ]HJHQ]HQGJV� JLJVi]Q] ]SG\
J] GVS ]HKIQLU FI ]KUO KLHJHQFL m � QLJVVi GFLHKLH JLJVi]Q] O F^SVK] GJVGSVJHK \QU\KI VKkKV QLNFIO JHQFL ]SG\
J] ]QVKLGK�OS]QG�]l KKG\ ^Q]GIQO QLJHQFL S]QLU NKJHSIK K�HIJGHQFL JL^ JLJVi]Q] O F^SVK] JL^ ]HFIQLU H\K
IK]SVH QL GFLkKLQKLGK GFLHJQLKI] m

` OF^SVK Q] QL NJGH JL QL ]HJLGK FN H\K eF^SVK GVJ]] � h\QG\ JV]F F�KI] GFLkKLQKLGK NSLGHQFL]
HF JGGK]] H\K QLNFIOJHQFL � \JL^VK lJIJO KHKI] � G\KG� GFL]HIJQLH] � JL^ GJVV H\K OF^SVK NSLGHQFL] m [\K
·»» ¬É O KH\F^ GFLHJQL] H\K QOlVKOKLHJHQFL FN JVV H\K JLJVi]Q] NSLGHQFLJVQHi� HJ�QLU J VQ]H FN lJIJO KHKI]
J] QLlSH JL^ lIF^SGQLU JLFH\KI VQ]H FN lJIJO KHKI] J] FSHlSH m

`Li OF^SVK OS]H F�KI JL JllIFlIQJHK GFL]HISGHFI JL^ J NSLGHQFL HF J^^ QH]KVN HF H\K VQ]H FN
JkJQVJbVK OF^SVK] m [\K FH\KI QOlFIHJLH FlKIJHQFL] lIK]KLH QL H\K e F^SVK GVJ]] JL^ JVV QH] ]Sb GVJ]]K]
JIK H\K NF VVFh QLU _

•
pj pk �IK�SQIK^� _ ]KH] Sl bJ]QG OF^SVK QLNFIO JHQFL �LJO K � JSH\FI mmm� JL^ H\K QLlSH�FSHlSH lJd
IJOKHKI ]l KGQ�GJHQFL m

•
ziw�n�k �IK�SQIK^� _ ]KH] ^KNJSVH kJVSK] NFI QLlSH lJIJO KHKI] JL^ IKHSIL] H\K lJIJOKHKI VQ]H m

•
}n��i}k �FlHQFLJV � IKGFOOKL^K^� _ HJ�K] JL QLlSH lJIJOKHKI VQ]H � ]SUUK]H] lJIJO KHKI kJVSK] bJ]K^
FL QLNFIO JHQFL NIFO FH\KI lJIJO KHKI] JL^ G\JLUK] GFL]HIJQLH] FL QLlSH lJIJO KHKI] m

•
ui}ik �FlHQFLJV� _ IK]KH] J OF^SVK bi IK]KHQLU QLHKILJV lIF GK]]QLU QLNFIOJHQFL FI lJIJO KHKI kJVSK] m

•
�xx�s �IK�SQIK^ � _ HJ�K] JL QLlSH lJIJO KHKI VQ]H � lKINFIO ] H\K JLJVi]Q] NSLGHQFL JL^ IKHSIL] H\K
GJVGS VJHK^ FSHlSH lJIJO KHKI] m

•
zi}kuvs �FlHQFLJV� _ GVKJL] Sl JVVF GJHK^ O KOFIi JL^ ^KVKHK] lJIJO KHKI ]l KGQ� GJHQFL m

` lJIJOKHKI Q] JL QL]HJLGK FN H\K �vzn�i{�u�q GVJ]] m [\K pj pk NSLGHQFL ]KH] Sl H\K VQ]H FN QLlSH�FSHlSH
lJIJOKHKI ]l KGQ� GJHQFL JL^ H\K JllVQGJHQFL GJVV] H\K ziw�n�k NSLGHQFL HF ]KH ^KNJSVH kJVSK] m �IFO H\KIK
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FL � H\K QLlSH lJIJO KHKI] O Ji bK OF^Q�K^ bi H\K JllVQGJHQFL m MH GJL JV]F GJVV H\K }n��i}k NSLGHQFL JH
JLi HQOK NFI � VVQLUdQL LKGK]]JIi lJIJO KHKI kJVSK] JL^ GFL]HIJQLH] JL^ lKINFIO QLU ]JL QHi G\KG�] m � QLJVVi�
H\K JllVQGJHQFL O Ji H\KL GJVV H\K �xx�s NSLGHQFL � h\QG\ �I]H G\KG�] NFI lJIJOKHKI] HF bK h QH\ QL H\K
GFL]HIJQLH] m

[\KIK Q] J ]\FIH VQ]H FN JVVFhK^ ]QOlVK FI GFOlVK� ^JHJ Hil K] NFI lJIJO KHKI] m �J]QG HilK] O Ji
bK _ bFFVKJL � QLHKUKI � IKJV JL^ ]HIQLU �JVV FN H\KO ^K�LK^ QL e JJJHK h QH\ lJIHQGS VJI GFL^QHQFL]� m RFOlVK�
HilK] O Ji bK _ J lFQLHKI HF JL FlKLK^ eg�Ð �VK � J lFQLHKI HF J ]KUO KLH ^JHJ ]HISGHSIK � FI J lFQLHKI
HF J ]KUOKLH HJbVK m ` VV FN H\KO \JkK H\KQI lJIHQGS VJI ����fg� ^K�LK m

[\KIK JIK H\IKK Hil K] FN GFL]HIJQLH] _ LF GFL]HIJQLH] � J VQ]H FN ]QLUVK kJVSK] H\JH JVVFh H\K
lJIJOKHKI HF HJ�K J] kJVSK JLi FL H\K VQ]H � JL^ J VQ]H FN IJLUK] JGGFI^QLU HF h\QG\ lJIJO KHKI] O Ji HJ�K
JLi kJVSK QL JLi IJLUK FL H\K VQ]H m ` GFL]HIJQLH Q] JL QL ]HJLGK FN H\K �vzn�i{�u�q ikiuyvj }ku�pjk
GVJ]] H\JH GJL \JL^VK KQH\KI ]QLUVK kJVSK] FI J ]QLUVK IJLUK m �FI J ]QLUVK kJVSK H\KIK Q] S]SJVVi J VQ]H FN
GFL]HIJQLH] IKJVQ K^ bi QL]HJLHQJHQLU H\K ���kiyvj }ku�pjk GVJ]] � J GVJ]] H\JH lIFkQ^K] NSLGHQFL] NFI ]SG\
H\ QLU] J] J^^QLU GFL]HIJQLH] FI G\KG�QLU h\KH\KI kJVSK] ]JHQ]Ni H\KO m

aL H\K FH\KI \JL^ � J lJIJO KHKI ]l KGQ�GJHQFL Q] JL QL]HJLGK FN H\K �vzn�i{�u�q lxio GVJ]] �
h\QG\ GFLHJQL] H\K ]l KGQ�GJHQFL FN J ]QLUVK lJIJO KHKI m [\K ]lKGQ�GJHQFL GFL]Q]H] FN J LJO K � J ^K]GIQlHQFL �
J ^JHJ Hil K � ^KNJSVH kJVSK] JL^ GFL]HIJQLH] m

[\K {�n� pj } GVJ]] lIFkQ^K] NSLGHQFLJVQHi HF VFJ^ JL^ SLVFJ^ ]QLUVK OF^SVK] JL^ h\FVK VQbIJIQK] �
JL^ J^O QLQ]HIJHK] H\K VQ]H FN JkJQVJb VK OF^SVK] m �FI bSQV^QLU J ]\JIK^ VQbIJIi J NSLGHQFL VFJ^eF^SVK]
OS]H bK ]SllVQK^ H\JH QL ]HJLHQJHK] H\K OF^SVK] JL^ IKHSIL] H\KQI VQ]H HF e JJJHK m �FI ^iLJO QGJVVi VFJ^QLU
OF^SVK] QLHF JL JllVQGJHQFL JL QL]HJLGK FN H\K {�n� pj } GVJ]] OS]H b K ^KGVJIK^ JL^ H\K lJIHQGSVJI VQbIJIi
OS]H b K VFJ^K^ S]QLU H\K GVJ]] � �zzr p�u�us NSLGHQFL m [\KL H\K ^Q�KIKLH VFJ^K^ OF^SVK] GJL bK JGGK]]K^
h QH\ H\K �ik�vzn�i �}ku pj� � NSLGHQFL m

�Kh^i Q] J ]JOlVK UIJl\QGJV Jll VQGJHQFL H\JH ^KOFL]HIJHK] e JJJHK bi S]QLU J NKh FN QH]
O F^SVK] m MH ISL] FL Ð�ae� JL^ LKK^] H\K aff ]FSL^ ]i]HKO m

v~ x� x~ £�.-�)}(} y*().-)�
¤S]H J] QL H\K lIKkQFS] ]KGHQFL hK GFOOKLHK^ JS^QF lIF GK]]QLU NIJOKhFI�] h QH\ J GVKJI NF GS]

FL JLJVi]Q] QL H\Q] FLK hK h QVV QLGVS^K H\IKK NIJO KhFI�] H\JH ]h QHG\ H\KQI NF GS] HF ]iLH\K]Q] m `lJIH NIFO
H\K FbkQFS] QLGVS]QFL FN ^Q�KIKLH �QL^] FN ]iLH\K]Q] JVUFIQH\O ] LKh IK�SQIKOKLH] GFO K QLHF lVJi� LJOKVi
H\F]K IKVJHK^ HF IKJVdHQO K JL^ S]KI QLHKIJGHQFL m
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[\K fiLH\K]Q] [FFV�QH QL R�� �f[� � �RFF� � áääß � RFF� JL^ fGJkFLK � áäää� Q] J ]KH FN Fl KL

]FSIGK JS^QF ]QULJV lIF GK]]QLU JL^ JVUFIQH\O QG ]iLH\K]Q] GVJ]]K] hIQHHKL QL R�� m MH hJ] ^KkKVFl K^ HF
NJGQVQHJHK IJlQ^ ^KkKVFlO KLH FN OS]QG ]iLH\K]Q] JL^ JS^QF lIF GK]]QLU ]FNHhJIK � h QH\ JL KOl\J]Q] FL GIF]]d
lVJHNFIO NSLGHQFLJVQHi� IKJVdHQO K GFLHIFV � KJ]K FN S]K � JL^ K^SGJHQFLJV K�JOlVK GF^K m [\K NSL^JO KLHJV
^K]QUL UFJV] FN f[� hKIK ^K�LK^ J] NFVVFh ] _ �á� RIF]]dlVJHNFIO NSLGHQFLJVQHi d �n� �J]K FN S]K d �Þ� � ]KI
K�HKL]Qb QVQHi d �p� ©KJVdHQO K ]iLH\K]Q] JL^ GFLHIFV d �â� alKL ]FSIGK R JL^ R�� m

f[� \J] b KKL ^Q]HIQbSHK^ NIKKVi ]QLGK áääß JL^ QLGVS^K^ QL kJIQFS] GFVVKGHQFL] m gKIIi RFF�
]HJIHK^ ^KkKVFlQLU f[� SL^KI �Kj[fHKl JH RR©e` QL H\K KJIVi äo �] m � \KL \K OFkK^ HF gIQLGKHFL
QL áääß \K lFIHK^ KkKIiH\QLU HF R�� FL fÐM \JI^hJIK � J^^K^ IKJVdHQO K JL^ KL\JLGK^ H\K ]iLH\K]Q]
JVUFIQH\O ] m � QH\ H\K \KVl FN � QVV gSHO JL \K O J^K J lFIH HF � QL^Fh ]äâ m ÐJIi fGJkFLK bKUJL S]QLU
f[� QL áääà JL^ GFOlVKHK^ J NSVV lFIH HF �QLS� QL áääë m �K �LQ]\K^ H\K NSVVi GFOlJHQbVK � QL^Fh ] lFIH
�S ]QLU E QIKGH fFSL^ `gM� QL ¤SLK áääë m ` UIKJH ^KJV FN QOlIFkKOKLH] JL^ K�HKL]QFL] \JkK bKKL ^FLK
]QLGK H\KL �RFF� JL^ fGJkFLK � nooÞ� m MH \J] JV]F b KKL lFIHK^ HF e J��efg FL e JG bi EJL [ISKO JL
JL^ �S�K ESbFQ] � JL^ ^Q]HIQbSHK^ J] gK©RFVJHK m f[� Q] Sl^JHK^ FL J IKUSVJI bJ]Q] m

f[� Q] J NIJO KhFI� � LFH J lJIHQGSVJI JllVQGJHQFL m fFO K JllVQGJHQFL] JIK ^Q]HIQbSHK^ J] JL
K�JOlVK FN S]JUK bSH KkKL H\K]K h QVV lIFbJbVi \JkK HF b K lKI]FLJVQ K^ m ��JOlVK] ^FL �H \JkK J NJLGi
Ð�M hIJllKI J] � JGGFI^QLU HF H\K JSH\FI � QH UFK] JUJQL]H H\K ]lQIQH FN f[� HF ]l KL^ OJLi \FSI]
^KkKVFl QLU Ð�M �] H\JH h QVV H\KL LFH bK GFOlVKHKVi GIF]]dlVJHNFIO m

f[� hFI�] h QH\ IKJVdHQO K ]SllFIH �e MEM JL^ JS^QF � FL fÐM �MIQ� � � �QLS� � e JGQLHF]\ af j �
JL^ � QL^Fh ] m f[� Q] NIKK NFI LFLdGFOOKIGQJV S]K m MH F�KI] ]FOK ]QOlVK [GV�[� Ð�M H\JH F�KI H\K
]JO K QLHKINJGK J] H\K e MEM QLlSH m MH GJL UKLKIJHK f�E � �`Ñ � `M�� JL^ e`[ �VK FSHlSH] m

` VOF]H JVV f[� Q] IKUSVJI R�R�� GF^K H\JH GJL bK GFOlQVK^ FL JLi lVJHNFIO m af ^KlKL^KLGQK]
JIK �KlH h QH\QL J ]O JVV LSObKI FN GVJ]]K] m ML FI^KI HF O J�K H\K Ð�M GIF]]dl VJHNFIO [GV�[� Q] S]K^ m MH
\J] LF FH\KI \JI^hJIK IK�SQIKOKLH] H\JL J IKUSVJI ]FSL^ GJI^ m f[� Q] Fbc KGHdFIQKLHK^ JL^ H\K GF^K
Q] GVKJI m fFOK FlHQO Q JHQFL Q]]SK] JIK ]FO KHQO K] J^^IK]]K^ bSH QL UKLKIJV FlHQO Q JHQFL Q] ]JGIQ�GK^ NFI
H\K ]J�K FN GVJIQHim

` VV f[� GVJ]]K] QL\KIQH NIFO ���iok GVJ]] m [\Q] GVJ]] ^FK] LFH F�KI JLi NSLGHQFLJVQHi bSH QH
Q] J GFLkKLQKLH O KG\JLQ]O NFI ^K�LQLU UVFbJV lIFUIJO JL^ FlKIJHQLU ]i]HKO lJIJO KHKI] m �FI QL]HJLGK �
����r��f GJL bK ^K�LK^ J] KQH\KI �FJH FI ^FSbVK QL abc KGH m\ m `S^QF ]JOlVK bJ]K^ GVJ]]K] QOlVKO KLH H\K
k po� �� OKH\F^ m [\Q] O KH\F^ IKHSIL] J ����r��f FI J �����rf� �J lFQLHKI HF ����r��f NFI OSVHQG\JLLKV
JS^QF � m ML]Q^K H\Q] O KH\F^ � JVV GFOlSHJHQFL] HJ�K lVJGK m [\K ��}k�nk �� OKH\F^ IKHSIL] H\K VJ]H IK]SVH
FN J GFOlSHJHQFL JVVFh QLU J ]QLUVK ]FSIGK HF NKK^ OSVHQlVK GFL]SO QLU Fbc KGH] h QH\FSH \JkQLU HF GFli
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H\K IK]SVH QL JL K�HKILJV kJIQJbVK m
f[� QO lVKO KLH] FLVi ]QLUVKd]JOlVK k po� �� NSLGHQFL] O QLQO Q QLU OKOFIi S]JUK � JVVFh QLU HF

bSQV^ ]\FIH IKGSI]QkK VFFl] JL^ USJIJLHKKQLU O QL QOSO VJHKLGim �F ]l KGQ�G ]SllFIH NFI kKGHFIQ K^ GVJ]]K]
Q] lVJLLK^ bSH H\Ki JIK ^K]QULK^ HF JVVFh KJ]i GFLkKI]QFL m

`H QH] GFIK � f[� S]K] H\K SLQH UKLKIJHFI lJIJ^QUO NIFO eS]QG � �]KK ]KGHQFL n mß má� m ` VV SLQH
UKLKIJHFI] ^KIQkK NIFO H\K ML]HISO KLH bJ]K GVJ]] m ML]HISO KLH GVJ]]K] QLGVS^K KLkKVFl K] � � VHKI] � LFQ]K
UKLKIJHFI] � LFL VQLKJIQHQK] � JL^ ^JHJ QLlSH�FSHlSH \JL^VKI] m �h |j JL^ �h�nk JL^ J]]F GQJHK^ GVJ]]K]
JVVFh HF \JL^VK mhJk � m]L^ � mO JH �e JHVJb � JL^ mIJh � VK] J] hKVV J] IKJVdHQO K JS^QF QLlSH JL^ FSHlSH m

[\KIK JIK OJLi ^Q�KIKLH ]iLH\K]Q] JVUFIQH\O ] _ F]GQVVJHFIdbJ]K^ J^^QHQkK � ]SbHIJGHQkK � �e �
OF^JV � ]JOlVQLU � l\i]QGJV O F^KV] FN ]HIQLU JL^ h QL^ QL]HISO KLH] JL^ l\i]QGJVVi QL]lQIK^ lJIHQGVK O F^KV] m
fKkKIJV O F^KV] JIK lIFkQ^K^ NFI H\K kFQGK JL^ OFIK JIK lVJLLK^ NFI H\K NSHSIK m MH JV]F QLGVS^K] ]KkKIJV
]QOlVK ^KVJi bJ]K^ K�KGH] NFI IKkKIb KIJHQFL � G\FIS] � �JLUKI JL^ lQHG\ ]\QNHQLU m

f[� GFLHIFV ]FSIGK] GFLLKGH HF ]iLH\K]Q] lIFUIJO ] kQJ lQlK] JL^ ]FG�KH] JVVFh QLU NFI LKHhFI�K^
GFLLKGHQFL] JL^ ^KGFSlVQLU JS^QF ]iLH\K]Q] NIFO GFLHIFV UKLKIJHQFL m `L QLlSH \JL^VKI eEnf� M�M
GFLkKIH] QLlSH e MEM GFLHIFV] HF H\K f� M� M ]GFIK NFIO JH �]KK ]KGHQFL n mß mn mn� m
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alKL fFSL^ �FIV^ �af� � �R\JS^\JIi KH JV m� áäää � hhhdaf� � � Q] J ]GJVJbVK � K�HKL]QbVK lIFd

UIJOO QLU KLkQIFLOKLH H\JH JVVFh ] HF lIF GK]] ]FSL^ QL IK]lFL]K HF K�lIK]]QkK IKJVdHQO K GFLHIFV m af�
GFObQLK] H\K NJO QVQJI kQ]SJV lJHG\QLU lJIJ^QUO h QH\ ]FVQ^ lIFUIJOO QLUdVJLUSJUK NKJHSIK] ]SG\ J] J
]HIFLU HilK ]i]HKO JL^ \QKIJIG\ QGJV LJOK ]lJGK] JL^ JL QLHS QHQkK OF^KV NFI ]lKGQNiQLU LKh GFOlFLKLH] m
af� Q] JV]F \ QU\Vi ^iLJO QG JL^ JVVFh ] S]KI] HF bFH\ K^QH ³µ·±Ç ´µ® JL^ O JLQlSVJHK lKINFIO JLGK
GFLHIFV] ]QOSVHJLKFS]Vi� ISL JS^QF ]QULJV] JH ]KkKIJV IJHK] ]QOSVHJLKFS]Vi JL^ G\JLUK lJHG\K] FI H\K
bJ]QG GFL�USIJHQFL KkKL h\QVK H\K JS^QF Q] ISLLQLU m

af� JVVFh ] ^KkKVFlO KLH FN JS^QF JllVQGJHQFL] S]QLU lJHG\QLU � R�� � \QU\dVKkKV ]l KGQ�GJHQFL]
JL^ ]GIQlHQLU m �Kh GFOlFLKLH] GJL bK K�lIK]]K^ S]QLU NJO QVQJI O JH\KO JHQGJV GFL]HISGH] h QH\FSH J ^KKl
�LFh VK^UK FN R�� lIFUIJOO QLU JL^ H\K lIF GK]]K^ ^JHJ GJL \JkK JLi kJVQ^ R�� HilK m af� S]K] J
IKJGHQkK IKJVdHQO K ]G\K^SVKI H\JH ]JNKVi JL^ K� GQKLHVi \JL^VK] OSVHQl VK lIFGK]]FI] � H QO K ]FSIGK] � JL^
]iLG\IFLFS] ^JHJ�Fh ] m

af� Q] J ^JHJ�Fh lIFUIJOO QLU VJLUSJUK _ S]KI] GFLLKGH lIQO QHQkK GFOlFLKLH] HF NFIO J
LKHhFI� m �JG\ GFOlFLKLH JGGKlH] ^JHJ � lIF GK]]K] JL^ ]KL^] QH bJG� HF H\K LKHhFI� m af� Q] JV]F JL
aa VJLUSJUK bKGJS]K GFOlFLKLH] JIK QL]HJLGK] FN GVJ]]K] H\JH ]l KGQNi H\KQI bK\JkQFI m af� KOlVFi] J
kQ]SJV lIFUIJOO QLU KLkQIFLO KLH H\JH JVVFh ] S]KI] HF QL]HJLHQJHK JL^ GFLLKGH UIJl\QGJV IKlIK]KLHJHQFL]
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FN GFOlFLKLH] m
g IQO QHQkK GFOlFLKLH] QL af� JIK GJVVK^ ³µ·±Ç ´µ® m [\Ki JGGKlH ^JHJ H\IFSU\ H\KQI ²± ¬¯³�

JL^ lIF^SGK IK]SVH] QL H\KQI ´°³¬¯³m �FI QL]HJLGK � QL af� JL F]GQVVJHFI Q] J HIJL]NFIO h QH\ HhF QLVKH]
�HQO KML JL^ NIK�SKLGi� JL^ FLK FSHVKH �]JOlVK]aSH� m [IJL]NFIO ] GJL bK kKIi ]QOlVK FI K�HIKO KVi
GFOlVK� m �KGJS]K GFOlSHJHQFL] JIK OFIK K� GQKLH bKHhKKL J ]QLUVK HIJL]NFIO � GFOlVK� FLK] JIK FNHKL
NJkFIK^

[IJL]NFIO ] GJL bK GFLLKGHK^ HF NFIO VJIUKI LKHhFI�] GJVVK^ » ·³ºÆ ¯ h\QG\ JIK H\KO ]KVkK] JV]F
HIJL]NFIO ] m RFLLKGHQFL] JIK ]HIFLUVi Hil K^ JL^ KJG\ FSHVKH Q] GFLLKGHK^ JH OF]H JH FLK QLVKH m ML FI^KI
HF GFLLKGH FLK FSHVKH HF ^Q�KIKLH QLVKH] J ]l KGQJV �JLaSH HIJL]NFIO OS]H b K S]K^ m [\K ]JO K hJi� FLK
QLVKH OS]H FL Vi b K GFLLKGHK^ HF FLK FSHVKH FI KV]K S]K H\K �JLML HIJL]NFIO m

[\K hFI� QL HIJL]NFIO ] Q] ^FLK QL]Q^K ·º³²Ì·³²´± ¯U» µ¯²´± Â `L JGHQkJHQFL K�lIK]]QFL Q] J
lQKGK FN R�� GF^K H\JH Q] K�KGSHK^ h\KL GKIHJQL QLVKH FI ]HJHK kJIQJbVK Q] O F^Q�K^ m MN H\K K�lIK]]QFL
^KlKL^] FL OFIK H\JL FLK QLlSH kJIQJbVK � JVV FN H\KO OS]H b K OF^Q�K^ QL FI^KI HF HIQUUKI H\K K�lIK]]QFL
JL^ H\KL H\K JGHQkJHQFL GJL bK K�KGSHK^ QOOK^QJHKVi FI bK ^KVJiK^ NFI J lIKkQFS]Vi ]l KGQ�K^ JOFSLH
FN HQO K m [\K IK]SVH FN JL JGHQkJHQFL K�lIK]]QFL Q] S]SJVVi J]]QULK^ HF FLK FI OFIK FSHVKH] m � \KLKkKI
JL FSHVKH Q] J]]QULK^ J LKh kJVSK � H\Q] kJVSK Q] ]KLH HF H\K GFLLKGHK^ QLVKH d QN H\K IKGKQk QLU HIJL]NFIO Q]
·º³²Ì¯ QH h QVV IK]lFL^ h QH\ JL JGHQkJHQFL K�lIK]]QFL � QN QH Q] » ·²Ì¯ H\K kJVSK Q] J]]QULK^ HF H\K QL VKH bSH
LF NSIH\KI lIF GK]]QLU F GGSI] m

af� lIFkQ^K] J ]KH FN lIQO QHQkK ^JHJ HilK] �QLHKUKI] � �FJHQLU lFQLH mmm� J] hKVV J] ]FO K S]Kd
NSV ^JHJHilK] NFI OS]QG JL^ ]QULJV lIF GK]]QLU ]SG\ J] ]JOlVK] �J] �FJHQLU lFQLH FI QLHKUKI LSObKI]� �
NIK�SKLGi ^FOJQL ]lKGHIJ � LFHK] � e MEM KkKLH] � JL^ fEM� m MH Q] IKVJHQkKVi KJ]i HF J^^ LKh ^JHJ HilK]
J] R�� GVJ]]K] m af� S]K] J \ QKIJIG\QGJV LJO K]lJGK H\JH GJL bK S]K^ HF IKNKIKLGK QL]HJLGK] FI kJIQd
Jb VK] �K mU m ï �]QLKhJkKlVJiKI á�]QLKhJkK�NIK�SKLGið� m ML J ]QO QVJI hJi HIJL]NFIO GVJ]]K] JIK UIFSlK^ QLHF
lJG�JUK] gJG�JUK�JOK __[IJL]NFIO m

[\K ÐKH JL^ fKH HIJL]NFIO GJL bK S]K^ HF �SKIi JL^ OF^QNi kJIQJbVK] bi H\KQI lJH\LJO K m
[\Ki JIK ]QO QVJI HF H\K ïUFHFð QL ]HISGHSIK^ lIFUIJOO QLU m MH] K�lIK]]QkK lFhKI Q] H\JH iFS GJL bIKJ�
H\K ^JHJ�Fh OF^KV JL^ JGGK]] kJIQJbVK] QL J HIJL]NFIO H\JH Q] LFH GFLLKGHK^ m `bS]QLU FN ]SG\ NKJHSIK
H\FSU\ O Ji O J�K H\K IK]SVHQLU lIFUIJO \JI^ HF IKJ^ JL^ ^KbSU m

af� lIFkQ^K] Jb]HIJGHQFL] NFI H\K QLlSH�FSHlSH ^KkQGK] J] hKVV J] HIJL]NFIO ] NFI GFOOSLQd
GJHQLU h QH\ H\KO m af� ]SllFIH] JS^QF \JI^hJIK � e MEM M�a � �H\KILKH JL^ ]KIQJV l FIH] m MH GJL JV]F b K
K�HKL^K^ HF ]SllFIH J^^QHQFLJV ^KkQGK] ]SG\ J] UIJl\QG] HJbVKH] m

fFO K HIJL]NFIO ] QLGVS^K FSHVKH] FN Hil K ·±É H\JH GJL bK GFLLKGHK^ HF JLi �QL^ FN QL VKH m �kKIi
HQO K J LKh ^JHJ Q] ]KLH NIFO H\K FSHVKH HF H\K GFLLKGHK^ QL VKH � QH OS]H bK G\KG�K^ QN QH Q] J GFOlJHQbVK
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HilK m [\K S]K FN ·±É Q] QLK� GQKLH JL^ ]KV^FO S]K^ �S]SJVVi FLVi NFI �ik JL^ lik FL UVFbJV FI Ç µ¯¯
kJIQJbVK]� m aL H\K FH\KI \JL^ ]FO K HIJL]NFIO ] QLGVS^K ¶É±·® ²º·¬ ¬É ³É» ¯¶ ²±¬¯³ H\JH JIK J]]QULK^ J HilK
JH GFLLKGHQFL HQO K m [\K]K HIJL]NFIO ] H\FSU\ ^F LFH QLHIF^SGK JLi ISLdHQO K K� GQKLGi lKLJVHi JL^ H\Ki
JIK S]K^ NFI lFViOFIl\QG Fl KIJHQFL] ]SG\ J] JIQH\O KHQG Fl KIJHFI] m

ML ^JHJ�Fh VJLUSJUK] NFI ]QULJV lIF GK]]QLU ]KkKIJV GFlQK] FN H\K ]JO K GFLLKGHK^ HIJL]NFIO ]
JIK FNHKL ^FLK �K mU m NFI OSVHQG\JLLKV lIF GK]]QLU� m af� F�KI] J ^Q�KIKLH Jb]HIJGHQFL �JlJIH NIFO H\K
FbkQFS] FN GIKJHQLU J ]KlJIJHK lJHG\� _ HIJL]NFIO JIIJi] m `L �uu�s HIJL]NFIO HJ�K] J HIJL]NFIO GVJ]]
LJOK � JL QLHKUKI � JL QL]HJLGK LJOK JL^ JIUSO KLH] NFI H\K HIJL]NFIO GVJ]] JL^ O J�K] J ]QLUVK Fbc KGH
GFLHJQLQLU L GFlQK] FN H\K HIJL]NFIO m

� °±¶ ¬¯ JIK JL Jb]HIJGHQFL FN bS]K] QL JS^QF KLUQLKKIQLU � H\Ki JIK S]K^ HF HIJL]O QH L ^JHJ
Fbc KGH] FkKI J ]QLUVK GFLLKGHQFL �K]l KGQJVVi S]KNSV QL �uu�s GFLLKGHQFL]� m flKGQJV HIJL]NFIO ] JIK S]K^ QL
FI^KI HF GFLkKIH HF JL NFIO bSL^VK] m

[IJL]NFIO ] JIK QOlVKO KLHK^ QL R�� h\QVK H\K UIJl\QGJV QLHKINJGK Q] QOlVKO KLHK^ QL [GV�[�
JL^ [GV ]GIQlHQLU Q] JV]F S]K^ NFI ^K�LQLU lJHG\K] m af� F�KI] JL K�HKL]QbVK Fbc KGHdFIQKLHK^ OF^KV H\JH
JVVFh ] S]KI] HF ^KkKVFl JH ^Q�KIKLH VKkKV] QLGVS^QLU kQ]SJV lJHG\QLU � \QU\dVKkKV R�� JL^ [GV ]GIQlHQLU m
� ]KI] GJL lIFkQ^K R�� GF^K FI [GV ]GIQlH HF FkKIIQ^K H\K ^KNJSVH b K\JkQFI FN H\K HIJL]NFIO QL H\K
UIJl\QGJV KLkQIFLO KLH m

af� QLGVS^K] J HFFV GJVVK^ H\K ï��HKILJVQ KIð H\JH JSHFO JHQGJVVi GFLkKIH] J \QU\dVKkKV ]l KGQ� d
GJHQFL QLHF K� GQKLH R�� GF^K m [\K GF^K Q] H\KL GFOlQVK^ JL^ GJL bK VFJ^K^ QLHF H\K af� KLkQIFLO KLH m
[\K ��HKILJVQ KI lIK]KLH] J HIJL]NFIO J] J GFVVKGHQFL FN QLVKH] � FSHVKH] � ]HJHK kJIQJbVK] JL^ JGHQkJHQFL
K�lIK]]QFL] H\JH H\K S]KI GJL OF^QNim [\K K�HKILJVQ KI JV]F JVVFh ] HF ^K�LK LKh ^JHJ HilK] HF b K S]K^
NFI HIJL]NFIO kJIQJb VK] �J GFLkKI]QFL HF ]HIQLU OS]H b K QLGVS^K^� m

��lKIH lIFUIJOOKI] GJL bilJ]] H\K ��HKILJVQ KI JL^ hIQHK H\K HIJL]NFIO ] QL R�� ^QIKGHVi
^KIQk QLU NIFO FLK H\K bJ]K HIJL]NFIO GVJ]]K] _ [IJL]NFIO FI [ QO KEFOJQL[IJL]NFIO m ` VV ^KIQkK^ GVJ]]K]
QLGVS^K OKObKI] NFI QLVKH] � FSHVKH] � ]HJHK kJIQJbVK] JL^ JGHQkJHQFL] � J O KObKI NSLGHQFL NFI KJG\ JGHQkJHQFL
JL^ J GFL]HISGHFI m

af� JVVFh ] S]KI] HF hIQHK NJO QVQJI O JH\KOJHQGJV K�lIK]]QFL] QL ]HKJ^ FN \JL^ FlHQO Q K^ R��
GF^K � H\Q] Q] JGGFOlVQ]\K^ H\IFSU\ H\K S]K FN FlKIJHFI FkKIVFJ^QLU JL^ H\K F]h __kKGHFI GVJ]] m

af� Q] ^K]QULK^ NFI QOlVKO KLHQLU µ¯·º³²Ì¯ µ¯·¬Á³²® ¯ JS^QF JL^ OS]QG JllVQGJHQFL] m ©KJGHQkK
IKJVdHQO K QLkFVkK] O JQLHJQLQLU FSHlSH �SJVQHi h\QVK O QLQO Q QLU ¬·³¯± ºÉ� ^KVJi bKHhKKL QLlSH JL^ FSHlSH
FN H\K ]i]HKO � JL^ 3 ²³³¯µ �G\JLUK FN VJHKLGi FkKI HQO K� m ML af� H\KIK Q] JV]F J LFHQFL FN µ¯·¬ ³²® ¯ JL^
Ì²µ³°·¬ ³²® ¯m ©KJV HQO K Q] J �SJLHQHi H\JH QLGIKJ]K] JH J ��K^ IJHK J] O KJ]SIK^ bi J GVFG� h\QVK kQIHSJV
HQO K GJL bK ]GJVK^ FI HIJL]VJHK^ �K mU m HKOlF G\JLUQLU � NJ]HdNFIhJI^ mmm� m



�ó �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

`L JS^QF FSHlSH ^KkQGK Q] J HIJL]NFIO H\JH \J] FLVi ]HJHK kJIQJbVK] JL^ LF QLlSH] FI FSHlSH]
JL^ Q] LFH lJIH FN JLi lJHG\ bSH GJL bK JGGK]]K^ S]QLU ÐKH JL^ fKH m [\K FSHlSH ^KkQGK GFLHIFV] h\KL H\K
HIJL]NFIO ] lIF^SGK H\K ]JOlVK] bi GFLHIFVVQLU H\K ^KkQGK GVF G� m � \KL H\K GVF G� Q] Sl^JHK^ QH HIQUUKI]
H\K �SKSK FN JGHQkJHQFL] � KkJVSJHQLU H\F]K ]G\K^SVK^ HF F GGSI QL H\JH HQO K m

[É±ºÆµ´±´° HIJL]NFIO ] JIK H\F]K H\JH lIF^SGK ]JOlVK] J] J NSLGHQFL FN kQIHSJV HQO K m `GHQkJd
HQFL K�lIK]]QFL] JIK USJIJLHKK^ HF F GGSI K�JGHVi FLGK KJG\ lKIQF^ FN H\K GVF G� HF h\QG\ H\K HIJL]NFIO Q]
]iLG\IFLQ K^ m [\K FI^KI QL h\QG\ H\Ki JIK K�KGSHK^ h QH\QL J lKIQF^ Q] JV]F ��K^ m [\Q] Q] HISK FN O FIK
UKLKIJV É± ºÆ µ´±´° ¶·³·c ´Ê Ë µ·» Æm �KGJS]K af� JVVFh ] OSVHQlVK JS^QF ^KkQGK] JL^ GVFG� ]FSIGK] �
]KkKIJV ]iLG\IFLFS] ^JHJ�Fh UIJl\] H\JH ISL JH ^Q�KIKLH ]JOlVK IJHK] JL^ bS�KI ]Q K] JIK ]SllFIHK^ m

�LVQ�K HIJL]NFIO ] QL H\K ]iLG\IFLFS] G\JQL] � H\K IKVJHQkK K�KGSHQFL HQO K] FN J]iLG\IFLFS]
HIJL]NFIO ] �KkKLH] GFO QLU NIFO Ð�M FI e MEM ^KkQGK� GJLLFH b K lIK^QGHK^ m fFO K QLVKH] JL^ ]HJHK
kJIQJbVK] H\JH JIK ]KL]QbVK HF J]iLG\IFLFS] Sl^JHK] OS]H b K lIFHKGHK^ m �K mU m MN H\K GFK� GQKLH] FN H\K
� VHKI] JIK Sl^JHK^ J]iLG\IFLFS]Vi H\K � VHKI O Ji bKGFO K SL]HJbVK� [\Q] lIFHKGHQFL Q] QLGVS^K^ QL H\K
OFIK UKLKIJV lJIJVVKV ]G\K^SVKI J] J]iLG\IFLFS] KkKLH] JIK J ]lKGQJV GJ]K FN lJIJVVKVQ]O m

af� Q] ^K]QULK^ HF HJ�K J^kJLHJUK FN OSVHQdlIF GK]]FI GJlJbQVQHQK] m Ð QkKL KLFSU\ lIFGK]]FI] �
KJG\ HIJL]NFIO GFSV^ bK K�KGSHK^ FL J ^Q�KIKLH lIF GK]]FI � K�KGSHQLU h\KLKkKI QH] QL VKH] FI ]HJHK kJIQJbVK]
G\JLUK � bSH lIF GK]]FI SHQVQ JHQFL hFSV^ bK lFFI m

` ºÆ ·²± Q] J ]KH FN GFLLKGHK^ HIJL]NFIO ] QL h\QG\ LF FSHVKH FI QLVKH QL H\K G\JQL Q] GFLLKGHK^
HF J HIJL]NFIO LFH QL H\K G\JQL m ` G\JQL \J] LF bIJLG\K] m MH Q] ]JQ^ HF bK J ® ·U ²® ·¬ ºÆ ·²± QN LF FH\KI
G\JQL GJL GFLHJQL QH �Q mK m QN hK J^^ JLFH\KI HIJL]NFIO QH h QVV LF VFLUKI bK J G\JQL � m e J�QO JV G\JQL ] OS]H
b K ]G\K^SVK^ ]K�SKLHQJVVi h\QVK ]KlJIJHK O J�QOJV G\JQL] GJL ISL QL lJIJVVKV m [\Ki JIK GFL]Q^KIK^ H\K
NFIO JV SLQH FN lJIJVVKV GFOlSHJHQFL QL af� m EKNKIIK^ ^KJVVF GJHQFL GJL bK lKINFIO K^ bKHhKKL K�KGSHQFL
GJVV] HF O J�QO JV G\JQL] FI QL J VFhdlIQFIQHi ]KlJIJHK H\IKJ^ m

af� lIFkQ^K] O KH\F^] NFI VF G�QLU JL^ SLVF G�QLU kJIQJbVK] m � \KL J kJVSK Q] h IQHHKL FLHF J
VFG�K^ kJIQJb VK H\Ki JIK lVJGK^ QL J bS�KI JL^ J]]QULK^ HF H\K kJIQJbVK FL Vi h\KL H\Q] Q] SLVF G�K^ �H\Q]
HKG\LQ�SK Q] �LFhL J] ^FSbVK bS�KIQLU� m

af� ]SllFIH] LKHhFI�QLU m alKL fFSL^ RFLHIFV �afR� Q] J lIFHFGFV NFI \QU\dVKkKV GFLHIFV FN
]FSL^ ]iLH\K]Q] JL^ FH\KI JllVQGJHQFL] m MH ^QkQ^K] H\K hFIV^ QLHF GVQKLH] H\JH UKLKIJHK GFLHIFV O K]]JUK]
JL^ ]KIkKI] H\JH lIF^SGK ]FSL^ m af� Q] J LJHSIJV ]KIkKI NFI afR m

af� JV]F ]SllFIH] H\K fEM� NFIO JH JL^ af� lJHG\K] JIK HGV ]GIQlH] H\JH GJL bK ^FhLVFJ^K^
JL^ K�KGSHK^ QL J bIFh ]KI h QH\ J l VSUdQL m
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`SIJ �EJLLKLbKIU JL^ �IJL^H � áääßb � EJLLKLbKIU � noop � EJLLKLbKIU JL^ �IJL^H � áääßJ� Q]

J NIJO KhFI� NFI ]FNHhJIK lIF GK]]QLU FN JS^QF JL^ OS]QG ]QULJV] O JQL Vi ^KkKVFl K^ bi ©FUKI � m EJLd
LKLbKIU J] J UKLKIJVQ JHQFL FN H\K Re� e MEM [FFV�QH m ` VH\FSU\ `SIJ \J] bKKL SL^KI ^KkKVFlO KLH
NFI ]FO K iKJI] H\K JSH\FI GFL]Q^KI] H\JH QH Q] ]HQVV LFH O JHSIK JL^ ]HJbVK KLFSU\ HF F�KI QH lSbVQGVi
O JQLVi b KGJS]K FN QH] VJG� FN J lJG�JUQLU QLNIJ]HISGHSIK JL^ JllIFlIQJHK ^F GSO KLHJHQFL m �KkKIH\KVK]] �
H\K JSH\FI lVJL] FL F�KIQLU QH J] �IKK fFNHhJIK m

[\K �I]H kKI]QFL] FN `SIJ IJL FL e f � QL^Fh ] bSH H\K VJHK]H FLK] hFI� FL Ð�� ��QLS�
S]QLU gFIH `S^QF � gFIH e MEM JL^ h�� Q^UKH] NFI H\K UIJl\QGJV QLHKINJGK m ` VH\FSU\ H\K S]K FN ]i]HKO d
^KlKL^KLH NKJHSIK] Q] ]FO KHQO K] LKGK]]JIi NFI IKJVdHQO K lKINFIO JLGK � `SIJ JQO ] JH b KQLU J] OSG\
lFIHJb VK J] lF]]QbVK � KLGJl]SVJHQLU JVV ]i]HKO d^KlKL^KLH GF^K NFI H\QLU] ]SG\ J] UIJl\QG] � e MEM FI
JS^QF m aL H\K FH\KI \JL^ � `SIJ HIQK] HF IKS]K J] OSG\ GF^K J] lF]]QbVK NIFO lIKkQFS] K�FIH] bi H\K
JSH\FI JL^ QLHKL^] HF bK QH]KVN IKS]JbVK m

`SIJ F�KI] J hJi HF GIKJHK � GFLLKGH JL^ GFLHIFV ]QULJV lIF GK]]QLU OF^SVK] m MH hJ] ^K]QULK^
h QH\ JS^QF lIF GK]]QLU QL O QL^ JL^ F�KI] ]SllFIH HF OSVHQlVK H\IKJ^] JL^ VFhdVJHKLGi IKJVdHQO K JS^QF
GFOlSHJHQFL m

[\K NIJO KhFI� hJ] QL QH] �I]H kKI]QFL] ^QkQ^K^ QLHF JL JIG\QHKGHSIK NFI JS^QF ]QULJV lIF GK]]QLU �
h\QG\ hJ] GJVVK^ `SIJ � JL^ J NIJO KhFI� NFI bS QV^QLU KkKLHd^IQkKL IKJVdHQO K ]FNHhJIK GJVVK^ � �]KK
�EJLLKLbKIU JL^ ©SbQLK � áääâ� NFI J ^K]GIQlHQFL FN H\K NIJO KhFI� QL QH] QL QHJV kKI]QFL]� m � hJ] ^K]QULK^
J] J NIJOKhFI� NFI UKLKIJV IKJVdHQO K GFOlSHQLU m � hJ] J ]SGGK]]FI FN Ñ � QH]KVN J ]SGGK]]FI FN ÐJILKH � J
GFL]HIJQLH ]i]HKO hIQHHKL QL �Q]l m ML J OS]QGJV GFLHK�H � � hJ] S]K^ NFI \JL^VQLU S]KI QLHKIJGHQFL JL^
e MEM ^JHJ m [\K GFObQLJHQFL FN � JL^ `SIJ JVVFhK^ FlKIJHQFL] ]SG\ J] GFLHIFVVQLU ]iLH\K]Q] ]FNHhJIK
NIFO J e MEM �KibFJI^ m �SH QL QH] VJHK]H kKI]QFL] �]KK �EJLLKLbKIU � noop�� H\K LJO K `SIJ Q] S]K^ HF
IKNKI HF H\K h\FVK NIJO KhFI� QLGVS^QLU H\K NKJHSIK] JL^ NSLGHQFLJVQH QK] QL\KIQHK^ NIFO � m

[\K `SIJ OF^KV QLkFVkK] Fbc KGH] H\JH ]KL^ O K]]JUK] HF FH\KI Fbc KGH] m abc KGH] \JkK Hil K^
JHHIQbSHK] �QLHKUKI � ^FSbVKdlIKGQ]QFL �FJH mmm� m fFO K Fbc KGH] JIK O J^K bi H\K S]KI] h\QVK FH\KI] JIK
lJIH FN H\K ]HJL^JI^ `SIJ KLkQIFLOKLH �^KbSUUQLU HFFV] � M�a lFIH] NFI e MEM FI JS^QF � JL^ QLHKINJGK
GFOlFLKLH]� m

[\K bJ]QG GFLGKlH] QL `SIJ JIK H\K °±²³ Ë ¯±¯µ·³´µ �FI °Ë ¯± � JL^ H\K ²±³µ°® ¯±³m ` SLQH
UKLKIJHFI Q] H\K KLGJl]S VJHQFL FN J Efg JVUFIQH\O QL JL Fbc KGH H\JH \J] QLlSH] � FSHlSH] JL^ ]FO K ]FIH
FN QLHKILJV ]HJHK m [\K GFLGKlH Q] bFIIFhK^ NIFO H\K eS]QG � lJIJ^QUO �]KK n mß má� JL^ QH Q] ]\JIK^
bi OF]H FH\KI KLkQIFLO KLH] IKkQKhK^ QL H\ Q] G\JlHKI m `L QL]HISO KLH Q] J ]HJHQG GFOlF]QHQFL FN SLQH
UKLKIJHFI] H\JH Q] ^K]QULK^ FL lIKdGFOlQVK HQO K m



�T �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

`GGFI^QLU HF H\K JSH\FI � JVV FN H\K lIKkQFS]Vi K� Q]HQLU ]FVSHQFL] ]S�KI NIFO NF GS]QLU FL J ]QLUVK
lJIJ^QUO _ UIJl\QGJV K^QHQFL FI HK�HSJVdbJ]K^ lIFUIJOO QLU JL^ GFLHIFV m ÐIJl\QGJV ]i]HKO ] JIK KJ]i HF
S]K bSH O J�K QH ^Q� GSVH HF IKGFL�USIK JH ISLdHQO K m [K�HSJV ]i]HKO ] F�KI OFIK �K� Qb QVQHi bSH VF]K ]FO K
QLHSQHQkK NKKV JL^ ^KbSUUQLU ]SllFIH m `SIJ F�KI] bFH\ UIJl\QGJV K^QHQFL JL^ HK�HSJV lIFUIJOO QLU QL
JL JHHKOlH HF F�KI H\K b K]H NIFO bFH\ hFIV^] m

�SH OFIK H\JL HK�HSJV k] m UIJl\QGJV H\K JSH\FI Q] QLHKIK]HK^ QL ]HJHQG k] m ^iLJO QG ]i]HKO ] m
fHJHQG GFLLKGHQFL] GJL bK OFIK K� GQKLH bSH JIK NJI VK]] �K� QbVK m `SIJ n ]SllFIH] NIFO NSVVi ]HJHQG HF
NSVVi ^iLJO QG ]i]HKO ] m fHJHQG UIJl\] JIK GIKJHK^ h QH\ H\K kQ]SJV K^QHFI NFIO QLU QL]HISOKLH] OKObKI]
FN H\K `SIJ ML]HI GVJ]] m [\K QL]HISO KLH] H\KL GJL bK ^iLJO QGJVVi JVVF GJHK^ JL^ GFLLKGHK^ JH ISL HQO K m

` VH\FSU\ H\K �I]H kKI]QFL] FN `SIJ QLHKL^K^ HF F�KI J GFOlSHQLU UIJl\ J] ^iLJO QG J] lF]]Qd
bVK � K�lKIQKLGK QL^QGJHK^ H\JH OF]H ^K]QUL] hKIK O JQLVi ]HJHQG m �i S]QLU ]HJHQG QL]HISOKLH] H\K O JQL
J^kJLHJUK] JIK _ O FIK K� GQKLGi JkFQ^QLU H\K FkKI\KJ^ FN ^iLJO QG lJHG\QLU d bKHHKI ^KbSUUQLU d QL VQL QLU
JL^ FH\KI HIQG�] GJL \KVl QOlIFkK lKINFIO JLGK d JL^ S]KI] GJL IKJ]FL bKHHKI JbFSH H\KQI GF^K h\KL QH Q]
]HJHQG m

ML ^iLJO QG UIJl\] � h\KL UIJl\] JIK Sl^JHK^ `SIJ IKGJVGSVJHK] H\K K�KGSHQFL FI^KI m MH JV]F
S]K] IKNKIKLGK GFSLHQLU HF ^KVKHK Fbc KGH] H\JH JIK LF VFLUKI IKNKIKLGK^ m `SIJ JV]F S]K] UVFbJV LJO K] NFI
QL]HISOKLH] JL^ J IKOFHK lIF GK^SIKdGJVV ]i]HKO m ML]HISO KLH] GJL bK GFLHIFVVK^ NIFO lIF GK]] ISLLQLU
J]iLG\IFLFS]Vim

[\K `SIJ kQ]SJV K^QHFI Q] S]K^ HF QLHKUIJHK SLQH UKLKIJHFI] QLHF QL]HISOKLH] JL^ QH Q] QLHKUIJHK^
h QH\ HK�HdbJ]K^ lIFUIJOO QLU m � \KL H\K S]KI GIKJHK] J LKh QL]HISO KLH � H\K K^QHFI GJL JSHFO JHQGJVVi
Sl^JHK H\K S]KI �] O J�K� VK JL^ hIQHK ]GIQlHQLU VJLUSJUK NSLGHQFL] HF GIKJHK JL QL]HJLGK FN H\K QL]HISO KLH �
QLHKUIJHQLU H\K LKh QL]HISO KLH JSHFO JHQGJVVi QLHF H\K S]KI �] lIFUIJO m

`NHKI H\K S]KI GIKJHK] J kJVQ^ QL]HISOKLH � H\K K^QHFI GJL UKLKIJHK QH] R�� QOlVKO KLHJHQFL m
` }ik OKH\F^ Q] UKLKIJHK^ NFI KJG\ ]QULJV QLlSH HF JL QL]HISO KLH m [\K S]KI GJL H\KL O J�K J IKOFHK
lIF GK^SIK GJVV HF H\Q] O KH\F^ S]QLU R�� FI fKIlKLH �`SIJ �] IKJVdHQO K ]GIQlHQLU VJLUSJUK� m [\Q] GJL
bK ^FLK ^iLJO QGJVVim ` HFlFVFUQGJV ]FIH Q] l KINFIO K^ FL H\K QL ]HISO KLH UIJl\ ]F H\JH ]QULJV �Fh ] NIFO
QLlSH HF FSHlSH QL J ]QLUVK lJ]] m �S�KI] JIK JVVF GJHK^ NFI QLHKIO K^QJHK IK]SVH] JL^ H\Ki JIK IKS]K^
h\KLKkKI lF]]QbVK HF O QLQO Q K ]HFIJUK m ` VH\FSU\ QH Q] J]]SO K^ H\JH JL FlHQO Q K^ bS�KI JVVF GJHQFL
lFVQGi Q] LKGK]]JIi HF \JkK K� GQKLH Efg JllVQGJHQFL] � H\K JSH\FI O J^K K�\JS]HQkK HK]HQLU HF �L^ FSH
H\JH H\ Q] FLVi ]VQU\HVi O JHHKI] NFI VJIUK GFVVKGHQFL] FN SL QH UKLKIJHFI] m

`SIJ ]SllFIH] ^Q�KIKLH �QL^] FN ]QULJV] JL^ H\K K^QHFI \KVl] bi ]KVKGHQLU GFOlJHQbVK Hil K] JL^
SLQH UKLKIJHFI] m [\K HilK] JIK _

•
`S^QFdIJHK ]QULJV] JIK ]HIKJO ] FN �FJHQLUdlFQLH LSObKI] lIF GK]]K^ FLK b VF G� JH J HQO K �HilQGJVVi
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Þn ]JOlVK] bi bVF G� � m
•

�VF G�dIJHK ]QULJV] JIK GFOlSHK^ ]iLG\IFLFS]Vi h QH\ JS^QF bSH \JkK FLVi FLK ]JOlVK lKI bVFG� m
•

RFL]HJLHdIJHK SL QH UKLKIJHFI] IKO JQL JH H\K ]JO K kJVSK SLHQV G\JLUK^ bi J OK]]JUK m
•
MLHKIlFVJHK^ QLlSH] JGGKlH bVF G�dIJHK ]QULJV] JL^ GFLkKIH H\KO QLHKILJVVi HF JS^QFdIJHK m

ML H\K �^QHFI H\K S]KI ]KVKGH] H\K SLQH UKLKIJHFI bi J UKLKIQG LJO K JL^ H\K K^QHFI ]KVKGH] H\K JllIFlIQJHK
FLK ^Kl KL^QLU FL H\K QLlSH�FSHlSH Hil K] m E Q�KIKLH GF^K JL^ LJOK Q] LKK^K^ NFI KJG\ GFObQLJHQFL FN
QLlSH IJHK] m [\Q] GFSV^ VKJ^ HF JL K�lVF]QFL FN ^Q�KIKLH QOlVKO KLHJHQFL] NFI H\K ]JOK SUKL bSH JGGFI^QLU
HF H\K JSH\FI � LF SUKL \J] LKK^K^ OFIK H\JL J ^F KL m

�SIH\KIOFIK H\K `SIJ UIJl\QGJV �^QHFI Q] GJlJbVK FN JSHFO JHQGJVVi UKLKIJHQLU J kQ]SJV QLHKINJGK
NFI JLi LKh QL]HISO KLH QL FI^KI HF HK]H JL^ ^KbSU QH m

e K]]JUK] JIK HQO Kd]HJOlK^ h QH\ H\K HQO K ]HJOl QL^QGJHQLU h\KL H\K O K]]JUK ]\FSV^ b K IKd
GKQkK^ m `L Fbc KGH GJL ]KL^ J O K]]JUK HF J lJIHQGSVJI HJIUKH FI ]QOlVi ]KL^ QH HF JVV Fbc KGH] H\JH \JkK
b KKL GFLLKGHK^ HF QH] FSHlSH] m [\K]K GFLLKGHQFL] JIK GIKJHK^ FL ISLdHQO K m

`SIJ ]SllFIH] J OF^KV FN GFOlSHJHQFL bJ]K^ FL ��K^dlIQFIQHi ]G\K^SVQLU JL^ H\K LFHQFL H\JH
JVV GFOlSHJHQFL h QH\QL JL Fbc KGH ]\FSV^ ISL JH H\K ]JOK lIQFIQHim �JG\ Fbc KGH Q] J]]QULK^ J lIQFIQHi
VKkKV GJVVK^ J �´±¯m RFOlSHJHQFL FN ^Q�KIKLH Fbc KGH] h QH\QL J  FLK Q] LFLdlIKKOlHQkK JL^ ISL] FL J
]QLUVK H\IKJ^ m � mU m JL JllVQGJHQFL GJL bK ^QkQ^K^ QL H\IKK  FLK] � FLK NFI Ð�M Fbc KGH] � FLK NFI e MEM
Fbc KGH] JL^ H\K FH\KI NFI JS^QF Fbc KGH] m MH Q] Sl HF H\K JllVQGJHQFL ^K]QULKI HF QL]SIK H\JH H\K HFHJV
GFOlSHJHQFL QL J  FLK �JL^ JVV \QU\KI lIQFIQHi  FLK]� ^FK] LFH K�GKK^ H\K ]\FIHK]H VJHKLGi IK�SQIK^ QL
H\JH  FLK bSH `SIJ GJL J]]Q]H QL O KJ]SIQLU GFOlSHJHQFL HQO K] JL^ ^KHKGHQLU K�GKlHQFL] m e K]]JUK] JIK
^KVQkKIK^ ]iLG\IFLFS]Vi h QH\QL J  FLK m e K]]JUK] bKHhKKL  FLK] JIK ]KLH J]iLG\IFLFS]Vim ` VV QLHKI FLK
O K]]JUK] JIK KL�SKSK^ bi H\K ]KL^KI JL^ VJHKI ^KVQkKIK^ HF H\K IKGKQkKI m

` OK]]JUK ]HJOlK^ NFI H\K NSHSIK Q] S]SJVVi ]HFIK^ SLHQV QH] HQO K GFOK] m �SH J » µ¯º´®» °Á
³·³²´±  FLK O Ji ISL J\KJ^ FN IKJV HQO K � IKJ^QLU QLGFO QLU OK]]JUK] b KNFIK QH FH\KIh Q]K hFSV^ � QH GJL
H\KL GFOlSHK JL^ ]KL^ OK]]JUK] HF J IKJVdHQO K  FLK h\KIK H\Ki JIK JSHFO JHQGJVVi bS�KIK^ m �� mU m J
lIKGFOlSHJHQFL  FLK GJL bK S]K^ NFI IKJ^QLU JS^QF FI kQ^KF � VK]� m

�FI K� GQKLGi� ^JHJ Q] S]SJVVi GJVGSVJHK^ QL bVF G�] FN Þn ]JOlVK] m `GGFI^QLU HF H\K JSH\FI `SIJ
UJQL ] IFSU\Vi J NJGHFIdFNdHhF lKINFIO JLGK QLGIKJ]K FkKI lIKkQFS] ]i]HKO ] m ML lJIHQGSVJI RfFSL^ �]KK
n mß mámn� ^FK] LFH S]K QLHKIlFVJHQFL HF ]OFFH\ GFLHIFV ]QULJV] ]F S]KI] OS]H GFOlKL]JHK bi GFOlSHQLU
h QH\ ]\FIH QLK� GQKLH ]JOlVK bVF G�] m `L^ H\K Mfg� �]KK n mâ mn� ^FK] LFH F�KI VFh ]JOlVK IJHK] NFI GFLHIFV
]QULJV] ]F QH GFOlSHK] Hh QGK J] O JLi ]JOlVK] J] `SIJ HF JG\QKkK H\K ]JO K IK]SVH m �SH � J] H\K JSH\FI
JG�LFh VK^UK] � H\K]K FH\KI ]i]HKO ] JIK OFIK O JHSIK JL F�KI J OFIK GFOlVKHK VQbIJIim
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[\Q] �LJV ]Sb GJHKUFIi FN JS^QF lIF GK]]QLU NIJOKhFI�] QLGVS^K] NIJO KhFI�] H\JH ^F LFH \JkK

J GVKJI NF GS] LKQH\KI FL JS^QF JLJVi]Q] FI ]iLH\K]Q] m [\K �I]H H\IKK QLGVS^K NSLGHQFLJVQHQK] bFH\ NFI
K�HIJGHQLU NKJHSIK] NIFO J ]FSL^ JL^ NFI ]iLH\K]Q QLU QH m [\K H\QI^ FLK F�KI] ]i]HKO VKkKV UKLKIJV HFFV] m
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[\K RIKJHK fQULJV �QbIJIi �Rf�� �gFlK JL^ ©JOJ�IQ]\LJL � nooÞ� � lIFLFSLGK^ ïfQ  VKð � Q] J

UKLKIJV lSIlF]K R�� VQbIJIi NFI ^QU QHJV JS^QF lIF GK]]QLU O JQLVi ^K]QULK^ bi fHKl\KL [IJkQ] gFlK � JV]F
JSH\FI FN H\K eF^K JL^ fQIKL NIJO KhFI�] �]KK ]KGHQFL n mp mn� m [\K �I]H QOlVKO KLHJHQFL ^JHK] bJG� HF
áääë h\KL QH hJ] GJVVK^ H\K R©�`[� a]GQVVJHFI FI Ra m �SH H\K GSIIKLH QOlVKO KLHJHQFL hJ] ]HJIHK^ bi
]HS^KLH] QL noon m Rf� \J] bKKL S]K^ HF bSQV^ ]HJL^dJVFLK JllVQGJHQFL] � QLHKIJGHQkK QL]HJVVJHQFL] � e MEM
QL]HISOKLH] � JL^ VQU\HdhKQU\H lVSUdQL ] m

Rf� lIFUIJO ] JIK hIQHHKL QL ]HJL^JI^ R�� JL^ VQL�K^ JUJQL]H H\K VQbIJIim Rf� \J] LF
UIJl\QGJV QLHKINJGK bSH Ð�M] JIK K�lKGHK^ HF bK bSQVH NFI O JLQlSVJHQLU lJHG\K] m Rf� Q] LFH J OS]QG
IKlIK]KLHJHQFL VJLUSJUK IJH\KI QH Q] J VFhdVKkKV ]QULJV lIF GK]]QLU JL^ ]iLH\K]Q] KLUQLK m

Rf� hFI�] FL �QLS� � �LQ� �fFVJIQ] � MIQ] � alKL�fE� � JL^ eJGafj m � QL^Fh ] Q] ]SllFIHK^ bSH
]FO K NKJHSIK] �]SG\ J] Jb]HIJGHQFL NFI LKHhFI� JL^ H\IKJ^]� JIK O Q]]QLU m

Rf� JllVQGJHQFL] GJL bK GFLHIFVVK^ kQJ fQIKL �]KK n mp mn� FI e MEM O K]]JUK] m Rf� \J] LF ]G\K^d
SVKI � QH ]QOlVi IK]lFL^] HF QLGFO QLU GFLHIFV O K]]JUK] J] NJ]H J] QH GJL m Rf� \J] LF LFHQFL FN HQO K bSH
SLQH UKLKIJHFI] O Ji \JkK ]HJHK m

[\K UFJV] FN H\K Rf� lIFc KGH GJL bK ]SOOJIQ K^ QL H\K NIJOKhFI� bKQLU · º·¬·¾¬¯� » ´µ³·¾¬¯�
JL^ c ¯U ²¾¬¯ LKHhFI�d^IQkKL ]FSL^ ]iLH\K]Q] lJG�JUK m �i ]GJVJbVK � H\K JSH\FI O KJL] ïFIG\K]HIJ]GJVJbVKð _
VJIUK UIFSl] FN QL ]HISO KLH] h QH\ GFOlVK� ]iLH\K]Q] O F^KV] m [\Q] ]GJVJbQVQHi h QVV b K JGGFOlVQ]\K^ bi
ISLLQLU GVS]HKI] FN Rf�dbJ]K^ ]iLH\K]Q] JL^ lIF GK]]QLU ]KIkKI lIFUIJO ] FL O JLi GFOlSHKI] GFLLKGHK^
bi J NJ]H �`� m gFIHJbVK O KJL] H\JH H\K ]FNHhJIK OS]H LFH ^KlKL^ FL JLi \JI^hJIK l VJHNFIO FI FlKIJHQLU
]i]HKO m MH Q] h IQHHKL QL ]HJL^JI^ R�� JL^ S]K] \JI^hJIK Jb]HIJGHQFL GVJ]]K] NFI M�a lFIH] � LKHhFI�
QLHKINJGK] JL^ H\IKJ^ `gM] m � VK� Qb VK O KJL] H\JH H\K VQbIJIi ]\FSV^ ]SllFIH ]KkKIJV HKG\LQ�SK] FN ]FSL^
]iLH\K]Q] FI lIFGK]]QLU JL^ JV]F b K S]KNSV NFI KObK^^QLU QL FH\KI JllVQGJHQFL] m

ML J Rf� lIFUIJO H\KIK JIK R�� Fbc KGH] GJVVK^ ïSL QH UKLKIJHFI]ð m [\Ki GJL bK GFLLKGHK^
S]QLU R�� kJIQJbVK] IKlIK]KLHQLU H\KQI QLlSH] JL^ FSHlSH] m ML FI^KI HF GFLLKGH JL Fbc KGH ` HF H\K
QLlSH FN Fbc KGH � J ]QOlVK O KH\F^ OS]H b K GJVVK^ _ � mIFFH �` � m [\K ]G\K^SVQLU Q] ^FLK bi lSVV m [\K
FSHlSH ^KkQGK J]�] NFI ]JOlVK] JL^ H\ Q] IK�SK]H Q] lIFlJUJHK^ m

[\K Rf� VQbIJIi GFL]Q]H] FN ]KkKIJV GFOlFLKLH] _ �á� [\K Fbc KGH NIJO KhFI� NFI H\K ]iLH\Kd
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]Q]�lIF GK]]QLU KLUQLK d �n� [\K SLQH UKLKIJHFI GVJ]] VQbIJIi d �Þ� [\K ]HJIHdSl � GFL�USIJHQFL JL^ ]i]HKO
]JkK�IK]HFIK NJGQVQHQK] d �p� [\K afR GFLHIFV QLHKINJGK] d �â� [\K ^JHJbJ]K QLHKINJGK NFI ]FSL^ ]JOlVK] JL^
]lKGHIJ d �ß� [\K R©`e QLHKINJGK NFI O JLJUQLU OSVHQlVK Rf� QL]HJLGK] FkKI J LKHhFI� m

[\K aa ^FOJQL OF^KV GFL]Q]H] FN Jb]HIJGHQFL] NFI Fbc KGH] H\JH GIKJHK FI lIF GK]] bVFG�] FN ]JO d
lVK] ��S�KI � �IJO KfHIKJO � fJOlVKfHIKJO � gIF GK]]FI mmm� d Fbc KGH] IKlIK]KLHQLU GFLHIFV kJIQJbVK] �fHJHQGd
ÑJIQJbVK � EiO JLQGÑJIQJbVK mmm� d Fbc KGH] H\JH GFLLKGH HF M�a ^IQkKI �|� JL^ QH] ]Sb GVJ]]K]� d JL^ Fbc KGH]
H\JH \KVl O JLJUK Rf� lJHG\K] JL^ QL ]HISO KLH VQbIJIQK] m

[\K \KJIH FN Rf� Q] QH] SLQH UKLKIJHFI JL^ ]QULJV lIF GK]]QLU GVJ]] VQbIJIi _ H\K ]Sb GVJ]]K] FN
�IJO KfHIKJO m [\KIK JIK ]KkKIJV ï GFLHIFV ]FSIGK]ð ]SG\ J] hJkKHJb VK F]GQVVJHFI] � LFQ]K ]FSIGK] � G\JFHQG
UKLKIJHFI] � ��[ �M��[ m fQULJV lIFGK]]FI] ]SG\ J] � VHKI] JL^ lJLLKI] HJ�K ]iLH\K]Q] UIJl\] J] QLlSH] m
[\Ki JIK ]Sb GVJ]]K] FN bFH\ �IJO KfHIKJO JL^ H\K O Q�dQL gIF GK]]FI GVJ]] m Rf� QLGVS^K] GJLFLQGJV NFIO
�M© �VHKI] � lJLLKI] � O Q�KI] � GFLkFVSHQFL JL^ �K�QbVK ^KVJi VQLK] m fQOlVK FlKIJHFI] JIK \JL^VK^ bi H\K
�zz�x JL^ �n��x SLQH UKLKIJHFI m

` Rf� lIFUIJO Q] J UIJl\ FN Efg SLQH] � UKLKIJVVi J LSObKI FN » ·³ºÆ ¯ �]SbUIJl\]� GFLLKGHK^
HF J O Q�KI m [\Q] UIJl\ \J] J ]QLUVK µ´´³ LF^K � S]SJVVi H\K FSHlSH SLQH UKLKIJHFI FI J O Q�KI HJ�QLU
]KkKIJV ]SbUIJl\] JH QH] QLlSH] m E Q�KIKLH ]FSL^ � VK NFIOJH] GJL bK VFJ^K^ QLHF J UIJl\ m [\K KkJVSJHQFL
FN J UIJl\ Q] HIQUUKIK^ bi H\K lSVV FN JL |� Fbc KGH �JL QL]HJLGK FN H\K |� GVJ]]� H\JH Q] S]SJVVi GFLLKGHK^
HF J ^QIKGH FSHlSH `gM ]SG\ J] gFIH`S^QF ��KLGQLJ JL^ �SI� � noo á� � HF J ]F G�KHdbJ]K LKHhFI� lIFHF GFV
FI J ]FSL^ �VK m

[\K b VF G�] FN ]JOlVK] GJL bK ]KLH H\IFSU\ ]FG�KH] S ]QLU J lIFHF GFV bJ]K^ FL �Eg QL h\QG\
^JHJ lJG�KH] \JkK J \KJ^KI H\JH QLGFIlFIJHK] JL QL]HJLGK ME JL^ ]K�SKLGK LSObKI m [\K O Q�KI JL^ H\K
]lJHQJVQ KI JIK Rf� lIFUIJO ] H\JH l KINFIO LF ]iLH\K]Q] bSH QL ]HKJ^ IKJ^ ]JOlVK bVF G�] NIFO FH\KI Rf�
QL]HJLGK] FkKI J LKHhFI� JL^ lIF GK]] H\KO m

Rf� GJL bK S]K^ QL ^Q]HIQbSHK^ ]i]HKO ] m [\K NIJO KhFI� Q] GJVVJbVK NIFO alKL fFSL^ RFLHIFV
��IQU\H � áääëJ� FI RFIbJ m MH] FSHlSH ]JOlVK] GJL bK ]KLH ^QIKGHVi HF JL FSHlSH ^KkQGK FI HF J LKHhFI�
]FG�KH m gIF GK]] QL ^Q�KIKLH O JG\QLK] ]SllFIH QLHKIdO JG\QLK ]JOlVK ]HIKJO QLU JL^ JIK QLHKUIJHK^ QL H\K
R©�`[� ©KJVd[ QO K `llVQGJHQFL eJLJUKI �gFlK KH JV m� noo á� m

ML H\K bJ]QG Rf� NIJO KhFI� H\KIK Q] LF K]]KLHQJV ^Q�KIKLGK bKHhKKL GFL]HJLH kJVSK] � GFLHIFV
]QULJV] JL^ JS^QF ]QULJV] m fJOlVK] JIK S]SJVVi Þn b QH] �FJH] H\FSU\ H\Q] GJL bK G\JLUK^ HF QLHKUKI FI ßp
bQH] h QH\ J ]QLUVK ^K�LQHQFL m ` VV lIFGK]]QLU Q] ^FLK QL bVF G�] HilQGJVVi b KHhKKL Þn JL^ áonp ]JOlVK NIJO K
QL ]Q K m �LkKVFlK] JIK bIKJ�lFQLH NSLGHQFL] FN HQO K m [\KIK JIK \KVlKI GVJ]]K] H\JH lIFkQ^K GFL]HISGHFI]
NFI ]HJL^JI^ KLkKVFlK HilK] _ HIQJLUVK � `© � `Ef© � kJIQFS] h QL^Fh ] � KHG mmm

[\K OJQL ^KGVJIJHQFL] JIK QL H\K �IJO KfHIKJO m\ �VK h\QG\ ^K�LK] H\K NFVVFh QLU GVJ]]K] _ ~nwwiu �
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H\K bJ]QG LdG\JLLKV ]JOlVK bS�KI GVJ]] d �u�q ilkui�q � H\K GKLHIJV Jb]HIJGHQFL QL Rf� d l�qx�ilkui�q �
JL VdG\JLLKV NIJO K ]HIKJO d {uvoi}}vu � J O Q�dQL NFI NIJO K]HIKJO ] H\JH lIF GK]] JL QLlSH NIJOK ]HIKJO d
�u pki���i � J O Q�dQL NFI NIJO K]HIKJO ] H\JH FLK GJL hIQHK QLHF d {t�}iz � J O Q�dQL NFI NIJOK]HIKJO ]
h QH\ l\J]K JGGSOSVJHFI] d {v}pk pvj���i � J O Q�dQL NFI NIJO K]HIKJO ] H\JH FLK GJL lF]QHQFL d |� � JL
QLlSH�FSHlSH ]HIKJO FI ^IQkKI Jb]HIJGHQFL m

ML ]HJLGK] FN H\K ~nwwiu GVJ]] IKlIK]KLH OSVHQdG\JLLKV ]JOlVK bS�KI] m [\Ki \JkK OKOFIi
lFQLHKI] HF ]JOlVK ]HFIJUK J] hKVV J] J ]KH FN �JU] JbFSH H\K ]HFIJUK ]HJHK �JVVF GJHK^ �  KIF � lFlSVJHK^ mmm� m
�u�q ilkui�q } JIK Fbc KGH] H\JH GJL UKLKIJHK bS�KI] FN NIJO K] h\KIK J NIJO K Q] J GFVVKGHQFL FN ]JOlVK] H\JH
JIK O KJLH HF b K O JLQlSVJHK^ ]QOSVHJLKFS]Vim l�qx�ilkui�q Q] J �u�q ilkui�q FN ]lKGQJV QOlFIHJLGK m MH
Q] J FLK G\JLLKV �u�q ilkui�q H\JH GFlQK] H\K ]QLUVK G\JLLKV HF JVV QH] FSHlSH] m [\K GVJ]] �i}k��k \J]
]HJHQG O KH\F^] NFI H\K ]JOlVK IJHK � ^KNJS VH bS�KI ]Q K � ]JNK O KOFIi JVVF GJHQFL m ftui�ziz�u�q ilkui�q
S]K] J bJG�UIFSL^ H\IKJ^ HF GFOlSHK ]JOlVK] m MH GJG\K] bS�KI] NIFO QH] lIF^SGQLU ]SbUIJl\] JL^ NKK^]
H\KO HF QH] GFL]SO KI H\IKJ^ FL ^KO JL^ m MH GFLHIFV] H\K ]G\K^SVQLU FN H\K lIF^SGKI m [\Q] QLHIF^SGK]
VJHKLGi bSH LFH c QHHKI m � \KL �u�q ilkui�q } JL^ {uvoi}}vu } LKK^ ^Q�KIKLH bS�KI ]Q K] � J ~�vo��i}p�iu
Fbc KGH GJL bK lVJGK^ bKHhKKL HhF KVKO KLH] FN H\K Efg UIJl\ m

`L ML]HISO KLH \J] J Efg UIJl\ � J ]KH FN IK�KGHQkK JGGK]]FI] JL^ J VQ]H FN KLkKVFlK] m [\K
Efg UIJl\ Q] H\K QL ]HISO KLH �] ïlJHG\ð � H\K JGGK]]FI] ^K�LK H\K GFLHIFV] JL^ H\K KLkKVFlK VQ]H \FV^] H\K
KLkKVFl K] H\JH LKK^ HF b K HIQUUKIK^ HF ]HJIH J LKh LFHK m � ]QLU H\K QL]HISO KLH�JGGK]]FI NIJOKhFI� FLK
GJL ]KH J Rf� lIFUIJO HF IK]lFL^ HF GFOOJL^] GFO QLU NIFO J kJIQKHi FN ]FSIGK] ]SG\ J] afR � e MEM �
Ra©�` FI ]GFIK � VK IKJ^KI] m

[\KIK JIK ]KkKIJV kKI]QFL] FN H\K Rf� q �pj �� JVH\FSU\ QL ]FO K S]K] Rf� Q] LFH KkKL QLkFVkK^
QL H\K q �pj �� m fQLGK Rf� Q] ]QOlVi J R�� GVJ]] � QH GJL bK S]K^ QL ^Q�KIKLH hJi] _ QLGFIlFIJHK QH J] J
GFOlFLKLH FN JLFH\KI JllVQGJHQFL � S]K Rf� HF bSQV^ lVSUdQL] � bSQV^ JL JllVQGJHQFL h QH\ J UIJl\QGJV S]KI
QLHKINJGK H\JL GFLHIFV] Rf� ]iLH\K]Q] JL^ lIF GK]]QLU m

E Q�KIKLH JllVQGJHQFL] \JkK b KKL ^KkKVFlK^ S]QLU Rf� _
[ ¯±²±Ë�[» ¯·Í ²±Ë [» ·º¯ Q] JL QLHKIJGHQkK JS^QF�kQ^KF QL]HJVVJHQFL m ` GFOlSHKI kQ]QFL ]i]HKO

JLJVi K] H\K OFkKO KLH FN ]lKGHJHFI] JL^ ]KL^] afR OK]]JUK] HF J ]FSL^ ]iLH\K]Q] ]KIkKI m [\K �I]H
kKI]QFL FN H\K ]KIkKI hJ] hIQHHKL QL fSlKIGFVVQ^KI �]KK n mß mámá� bSH ]S�KIK^ NIFO VFh IKVQJbQVQHi� K�GK]]QkK
O KOFIi S]JUK �á Ð�� JL^ lFFI ^KbSUUJbQVQHim [\K �LJV kKI]QFL hIQHHKL QL Rf� hJ] kKIi IKVQJbVK ^SIQLU
J hKK� JL^ ]FSL^K^ cS ]H VQ�K H\K �I]H kKI]QFL m ML bFH\ kKI]QFL] H\K GF^K Q] JbFSH ánoo VQLK] � QL GVS^QLU
\KVl KI GVJ]]K] JL^ J Ð�M h QH\ ]VQ^KI] HF O Q� ^Q�KIKLH VJiKI] m

Z°µ´¾´µ´ Q] JL JllVQGJHQFL NFI lIF GK]]QLU � ]JOlVQLU � JL^ VFFlQLU JS^QF QLlSH JL^ ]FSL^ �VK] m
ML H\Q] GJ]K � Rf� Q] LFH S]K^ NFI lIF GK]]QLU � H\K lIFUIJO \F]H] `S^QF�LQH] � H\K ]HJL^JI^ lVSUdQL
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NFIO JH NFI e JGafj � JL^ VKH] H\K S]KI] GIKJHK UIJl\] FN `S^QF�LQH] HF lIF GK]] ]FSL^ m Rf� Q] S]K^ NFI
]QOlVQNi QLU H\K IKJ^QLU JL^ hIQHQLU FN JS^QF � VK] JL^ NFI GJlHSIQLU JL^ VFFlQLU H\K ]FSL^ m Z±¶¯`´µ±¯µ
Q] JL `S^QF�LQH lVSUdQL hIQHHKL QL Rf� m MH HIJL]NFIO ] JS^QF HF H\K hJkKVKH ^FO JQL JL^ VKH] S]KI] OF^QNi
GFK� GQKLH] h QH\ J kJIQKHi FN lIF GK]]K] m `lJIH NIFO bKQLU JL K�JOlVK FN l VSUdQL hIQHQLU QL Rf� QH JV]F
]\Fh ] \Fh HF QLHKUIJHK Efg GF^K NIFO ^Q�KIKLH ]FSIGK] m

[\K 1 ¯Ì¯µ¾ » ¬°Ë Á²± hJ] ^KkKVFlK^ FL J UIJ^SJHK GFSI]K FL ]lJHQJV ]FSL^ � h\KL ]HS^KLH] S]K^
Rf� HF QOlVKO KLH IKkKIb KIJHQFL JVUFIQH\O ] m MH hJ] VJHKI S ]K^ NFI J GFLkFVSHQFLdbJ]K^ IKkKIbKIJHFI JL^
�©[�dbJ]K^ ]lJHQJVQ KI S ]QLU H\K ��[� VQbIJIim

[\K �U» ¯µ³ 5 ·³¯µ²±Ë « ²³·±³ Q] H\K VJIUK]H lIFc KGH S]QLU Rf� m MH Q] JL K�lKIH ]i]HKO H\JH
S]K] �LKdUIJQLK^ OSVHQdVKkKV OS]QG JLJVi]Q] HF ]SUUK]H lJIJO KHKI] NFI ]QULJV lIF GK]]QLU HF bK JllVQK^
^SIQLU OS]QG O J]HKIQLU m MH S ]K] J GFObQLJHQFL FN Rf� � `S^QF�LQH] JL^ H\QI^dlJIHi Efg GF^K m

Rf� Q] ]HQVV QL QH] �I]H ]HJUK] FN ^KkKVFlO KLH JL^ H\K JSH\FI] IKGFUL Q K LFH NKKVQLU lJIHQGS VJIVi
GFO NFIHJb VK h QH\ H\K R�� VJLUSJUK m �KkKIH\KVK]] H\Q] � I]H JllIFJG\ Q] JVIKJ^i OFIK QOlFIHJLH H\JL
QH O Ji ]KKO m [\K O JQL JSH\FI Q] \QU\Vi K�lKIQKLGK^ � \J] ^K]QULK^ FH\KI IKVJHK^ KLkQIFLO KLH] �]KK
n mp mn � NFI QL ]HJLGK� JL^ O Ji bK GFL]Q^KIK^ JL JSH\FIQHi QL H\K �KV^ m Rf� Q] J GVKJI IKGFULQHQFL FN HhF
NJGH] _ �á� R�� Q] bKHHKI ]SQHK^ H\JL fO JVVHJV� NFI bS QV^QLU K� GQKLH JS^QF NIJO KhFI�] � JL^ �n� VJLUSJUK]
VQ�K fSlKIGFVVQ^KI �]KK n mß má má� KL^dSl LFH bKQLU GFLkKLQKLH NFI bSQV^QLU ]FO K K� GQKLH JllVQGJHQFL] �H\K
JSH\FI lIK]KLH] H\K NIJO KhFI� J] J ]Sb]HQHSHK FN fSlKIGFVVQ^KI NFI ]FO K lJIHQGSVJI HJ]�]� m

�ì 2í 2í 2ì êÖÚæýa
fL^abc ��J  JIQLQ � nooob� Q] JL aa ]FSL^ ]iLH\K]Q] JL^ lIF GK]]QLU lIFUIJOO QLU VQbIJIi IKd

VKJ]K^ SL^KI H\K Ðg� ^K]QULK^ NFI H\K ^KkKVFlO KLH FN OS]QG JllVQGJHQFL] J] hKVV J] IK]KJIG\ JL^
QOlVKOKLHJHQFL FN Efg JVUFIQH\O ] m fL^abc Q] h IQHHKL QL R�� JL^ QH GJL bK ^KlVFiK^ QL OS]QG ]FNHd
hJIK JllVQGJHQFL] J] J HFFV�QH FI J] J NIJO KhFI� NFI ^KkKVFl QLU JL^ QOlVKOKLHK^ LKh ]FSL^ lIFGK]]QLU
JVUFIQH\O ] m ML H\K �I]H IKVKJ]K] fL^abc lIF GK]]K^ FL J ]JOlVK bi ]JOlVK bJ]Q] bSH J] H\Q] lIFkK^ LFH
K� GQKLH � NIFO kKI]QFL n mo FL QH lIF GK]]K] kKGHFI] �]KK H\K NF VVFh QLU IKNKIKLGK] NFI JL FkKIkQKh FN H\K
VQbIJIi �] KkFVSHQFL _ ��J  JIQLQ � áääë � �J  JIQLQ JL^ `GGFI]Q � áääë � �J  JIQL Q � nooob � �J  JIQL Q � noooJ �
�J  JIQLQ � noo á� hhhdfL^abc � �� m

fL^abc \J] H\IKK QOlFIHJLH G\JIJGHKIQ]HQG] _ �á� �LGJl]SVJHQFL _ QH KLGJl]SVJHK] JVV H\K lIF GK]]K]
QLkFVkK^ h QH\ lIF^SGHQFL � GFLHIFV � O JLQlSVJHQFL � ]HFIJUK JL^ lKINFIOJLGK FN JS^QF ^JHJ m �n� e F^SVJIQHi _
lIF GK]]QLU Fbc KGH] GJL bK NIKKVi J]]F GQJHK^ J] OF^SVK] QL JL JLJVFUSK ]iLH\K]Q KI FI SLQH UKLKIJHFI] QL J
GFOlSHKI OS]QG ]i]HKO m �Þ� gFIHJbQVQHi _ H\K GFIK Q] lFIHJbVK HF JLi lVJHNFIO h QH\ J gafMj GFOlVQJLH
R�� GFOlQVKI m fFO K GVJ]]K] J] IKJVdHQO K Ma JIK lVJHNFIO ]lKGQ�G m MH \J] b KKL ^KkKVFl K^ FL ^Q�KIKLH
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lVJHNFIO ] _ fSL flJIG SL^KI fFVJIQ] � M�e ©MfR nooo SL^KI ` Mj � fÐM an SL^KI M©Mj � JL^ MLHKV gR
SL^KI �QLS� JL^ � QL^Fh ] �S]QLU RiUh QL JL^ ULS U���m [\K VJHK]H b KHJ kKI]QFL \J] bKKL IKVKJ]K^ NFI
� QL^Fh ] � �QLS� JL^ M©Mj m

[\KIK JIK NFSI bJ]K GVJ]]K] QL H\K NIJO KhFI� _ ljz��� NFI ]QULJV lIF GK]]QLU IKVJHK^ Fbc KGH] �
ljz|� NFI ]QULJV QLlSH�FSHlSH Fbc KGH] � [JbVK NFI OJH\KO JHQGJV NSLGHQFL] JL^ ljzftui�z NFI H\IKJ^
O JLJUKOKLH m

abc KGH] FN H\K ljz��� GVJ]] ]\JIK ]FO K lIFlKIHQK] ]SG\ J] H\K ]JOlVQLU IJHK � FSHlSH kKGHFI
]Q K � JL FSHlSH bS�KI � J ljz��� QLlSH Fbc KGH JL^ JL FL�F� ]h QHG\ m [\Ki JV]F ]\JIK O KH\F^] NFI H\K
bJ]QG FlKIJHQFL] ]SG\ J] J^^QHQFL � ]SbHIJGHQFL JL^ OSVHQlVQGJHQFL J] hKVV J] O KH\F^] NFI ]KHHQLU JL^
IKHIQKkQLU H\KQI bJ]QG JHHIQbSHK] � H\Q] QLGVS^K] IKHIQKkQLU ]JOlVK] NIFO H\K FSHlSH bS�KI m [\K ljz���
GVJ]]K] JV]F QLGVS^K J O JQL lIF GK]]QLU O KH\F^ � �v{uvoi}} �� h\QG\ Q] FkKIIQ^JbVK m [\Q] Q] h\KIK KJG\
^KIQkK^ GVJ]] QOlVKOKLH] J lJIHQGS VJI JVUFIQH\O m [\K ljz��� Fbc KGH h QVV Hil QGJVVi JGGK]] H\K FSHlSH
]QULJV FN JL QLlSH Fbc KGH JL^ lKINFIO H\K lIFGK]]QLU H\JH h QVV KkKLHSJVVi � VV H\K FSHlSH bS�KI m [\K
^KNJSVH �v{uvoi}} �� QO lVKO KLHK^ QL H\K bJ]K GVJ]] c S ]H GFlQK] NIFO H\K QLlSH Fbc KGH HF H\K FSHlSH
bS�KI m [\K ljz��� bJ]K GVJ]] \J] J ]QLUVK QLlSH bSH ^KIQkK^ GVJ]]K] GJL \JkK JLi LSObKI �KkKL LFLK
J] Q] H\K GJ]K FN ]FO K UKLKIJHFI]� m

abc KGH] FN H\K ljz |� GVJ]] HIKK JIK ^K]QULK^ HF ^KJV h QH\ QLlSH JL^ FSHlSH FN JS^QF m [\Ki
QOlVKOKLH �kK bJ]QG HJ]�] _ ]HJL^JI^ Ma � ]FSL^�VK Ma � ^QUQHJVdHFdJLJVFU JL^ JLJVFUdHFd^QUQHJV Ma � bS�KI
O KOFIi �©`e � Ma JL^ e MEM QLlSH m [\K bJ]K ljz|� GVJ]] QOlVKO KLH] J kKIi ]QOlVK ]HJL^JI^ Ma m
[\K OF]H QOlFIHJLH O KH\F^] JIK H\K �i�z JL^ �u pki FlKIJHQFL] m [\Ki FlKIJHK FL kKGHFI] c S]H VQ�K
H\K ljz��� GVJ]]K] m ljz |� GVJ]]K] GJL IKGKQkK QLlSH NIFO ljz��� Fbc KGH] JL^ GJL ]KL^ ]QULJV HF ]l KGQJV
ljz��� GVJ]]K] ]SG\ J] � pz p|j JL^ ~ijz m fFO K ljz |� GVJ]]K] JIK l VJHNFIO ^KlKL^KLH JL^ KkKL \JkK
^Q�KIKLH QLHKINJGK ^Kl KL^QLU FL H\K lVJHNFIO m ljz�f |� JL^ ljz� pz p�ljz� pz p|j JIK FLVi QOlVKO KLHK^
QL H\IKK lVJHNFIO ] ��QLS��aff � fÐM JL^ � QL^Fh ]�

�QLJVVi� H\K ljzftui�z GVJ]] KLGJl]SVJHK] H\K O JQL lIFGK]] VFFl J] J ]KlJIJHK gafMj H\IKJ^ m
`lJIH NIFO H\JH QH F�KI] kKIi ]O JVV NSLGHQFLJVQHi J] QH Q] ]HQVV FLUFQLU hFI� m

[\K VQbIJIi Q] ^Q]HIQbSHK^ h QH\ J LSObKI FN K�JOlVK] H\JH lIK]KLH QL J ]QOlVK hJi H\K S]K FN
fL^abc m RkFG � NFI QL]HJLGK � Q] J ]QOlVK l\J]K kF GF^KI bJ]K^ FL �SHHKIhFIH\ � VHKI] m [\KIK JIK JV]F ]FO K
K�JOlVK] FN e MEM S]JUK ]SG\ J] g VSG� � J � JIlVS]dfHIFLU bJ]K^ lVSG�K^d]HIQLU ]iLH\K]Q KI m fL^abc GJL
bK QLHKUIJHK^ QLHF Ð�M NIJO KhFI�] ]SG\ J] e�R JL^ Ñ JL^ H\KIK ]FOK K�JOlVK] FN ]SG\ NSLGHQFLJVQHim

�ì 2í 2í 2í øæ�Wéê
�a©e�f �©F^KH JL^ RFQLHK � áäëp � ©F^KH JL^ RFQLHK � áää á� hJ] JL QLHKIJGHQkK ]i]HKO ^KkKVd
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FlK^ QL Ñ�Q]l �I]H QLHKL^K^ NFI eS]QGJV RFOlF]QHQFL JL^ fiLH\K]Q] m �SH ^SK HF QH] JIG\QHKGHSIK JL^
�K�QbQVQHi QH NFSL^ JllVQGJHQFL] QL JIKJ] ]SG\ J] ]lKKG\ ]iLH\K]Q] FI UIJl\QG] JLQO JHQFL m �a©e�f Q]
GSIIKLHVi ^Q]GFLHQLSK^ bSH QH] ^K]QUL \J] QL�SKLGK^ H\K NIJO KhFI�] H\JH \JkK b KKL ^K]QULK^ H\KIKJNHKI m

[\K O JQL UFJV] FN �a©e�f hKIK _ UKLKIJVQHi d SLQkKI]JVQHi d QL^KlKL^KLGK NIFO J lJIHQGSVJI
]iLH\K]Q] HKG\LQ�SK d GFOlJHQb QVQHi� O F^KV] GFOlJHQbVK QL JLi GFLHK�H d ]QOlVQGQHi FN lIFUIJO HK�H d KJ]K
FN S]K d OF^SVJIQHi d JL^ \QKIJIG\QGJV GFL]HISGHQFL m

ML �a©e�f HQOKd^Kl KL^KLH Fbc KGH] JIK GJVVK^ » µ´º¯¯� bSQVH NIFO ]SbdFbc KGH] GJVVK^ ´� Á
» µ²±Ë m ` �a©e�f lIF GK]] UIFSl] µ°¬¯ �lIF GK^SIK bF^QK]� � J ® ´±²³´µ �J �QL^ FN ]G\K^SVKI� � JL^
¯±Ì²µ´±® ¯±³ �VF GJV kJIQJbVK]� JL^ ´� » µ²±Ë �FI G\ QV^IKL � m ` lIF GK]] \J] H\K Jb QVQHi HF ï ]VKKlð � ïhJ�KSlð �
ïhJQHð JL^ ï ]iLG\IFLQ Kð h\KL J]�K^ m

[\K IFVK FN KJG\ lIF GK]] Q] HF KL]SIK H\K GJVGSVJHQFL FN J lJIHQGS VJI OS]QGJV G\JIJGHKIQ]HQG m [\Q]
GJVGSVJHQFL HJ�K] lVJGK ^SIQLU J lIKGQ]K ^SIJHQFL GJVVK^ ]lJL � NIFO J bKUQL HQO K �bHQO K� JL^ JL KL^
HQO K �KHQO K� m [\K]K HQO K] � H\FSU\ ^F LFH LKK^ HF bK K�l VQGQHVi ]lKGQ�K^ m RFOlSHJHQFL Q] JGGFOlVQ]\K^
H\IFSU\ IS VK] QL H\K lIF GK]] KLkQIFLO KLH m

` lIF GK]] Q] ^K�LK^ bi QL]HJLHQJHQLU JL FIQUQLJV lIF GK]] GJVVK^ UKLKIJHFI m �Kh lIF GK]]K] GJL
bK ^K�LK^ NIFO H\Q] FIQUQLJV FLK bi ^KIQk QLU NIFO QH JL^ J^^QLU NKJHSIK] m ` lIF GK]] O Ji bK bSQVH NIFO
]SblJIH] � H\KO ]KVkK] bSQVH NIFO ]SblJIH] JL ]F FL m [\KIKNFIK J lIF GK]] GJL \JkK G\ QV^IKL JL^ J lJIKLH m
[\K ]HISGHSIK QL h\QG\ lIF GK]]K] JIK FIUJL Q K^ GJL bK IKlIK]KLHK^ J] J HIKK m

�a©e�f lIFUIJO ] JL^ GFOOJL^] GJL bK lIKlJIK^ QL � VK] JL^ H\KL VFJ^K^ FI Hil K^ FLdVQLK m
` �a©e�f lIFUIJO Q] J ]HISGHSIK FN lIFGK]]K] JL^ H\K K�KGSHQFL QLkFVkK] H\K IKlKHQHQFL FN H\K NFVVFh QLU
HhF ]HKl] _ �á� Sl^JHK H\K VQ]H FN ISVK] H\JH OJ�K H\K GJVGSVJHQFL HIKK JL^ �n� K�KGSHK FI KkJVSJHK H\K
ISVK] m

� ]KI] GFOOSLQGJHK h QH\ lIFGK]]K] bi lJ]]QLU FI ]KL^QLU O K]]JUK] h\KLKkKI H\Ki hJLH HF �SKIi
J lIF GK]] FL QH] LJHSIK � ]HJHK � FI GJlJbQVQHQK] FI H\Ki hJLH QH HF ^F ]FO KH\QLU m [\K S]KI FN �a©e�f GJL
GFOlF]K bi GFLLKGHQLU JVIKJ^i K� Q]HQLU Fbc KGH] FI bi ^K�LQLU LKh lIF GK]]K] m ` VV H\Q] Q] ^FLK QL �Q]l m

` ® ´±²³´µ ^K�LK] J HKOlFIJV GFLHIFV ]HISGHSIK m [\K OFLQHFI FN J lIF GK]] Q] H\K ]G\K^SVKI FN
QH] G\QV^IKL m [\K OFLQHFI \J] H\IKK HJ]�] _ �á� EKHKIO QLK H\K ]HJIH HQO K �bHQO K� NFI KJG\ G\ QV^ JL^ ]HJIH
QH d �n� �l^JHK H\K GJVGSVJHQFL HIKK h\KL H\K ]HJHK FN H\K lIF GK]] Q] O F^Q�K^ d �Þ� MN lF]]QbVK � ^KHKIO QLK
H\K ^SIJHQFL FN H\K lIF GK]]

�ì 2í 2í 2î è�ù çù�è êÙÛÖÚ ¨ Z×
[\K �Kj[ GFOlSHKI F�KIK^ J GFOlVKHK ]i]HKO NFI O JLQlSVJHQLU ]FSL^ JL^ OS]QG ^QkQ^K^

QL HhF ï�QH]ð �¤J�K JL^ �FiLHFL � áää á� m [\K fFSL^ � QH lIFkQ^K^ Fbc KGHdFIQKLHK^ JGGK]] HF H\K bJ]QG
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]FSL^ GJlJbQVQHQK] FN H\K �Kj[ GFOlSHKI � JVVFh QLU ]FSL^ IKGFI^QLU � lVJibJG� � ^Q]lVJi JL^ K^QHQLU m [\K
eS]QG � QH lIFkQ^K^ GVJ]]K] NFI GFOlF]QLU � ]HFIQLU � l KINFIO QLU JL^ ]iLH\K]Q QLU OS]QG m MH JVVFhK^ H\K
GFOOSLQGJHQFL h QH\ K�HKILJV ]iLH\K]Q KI] FI H\K GIKJHQFL FN QLHKILJV ]FNHhJIK ]iLH\K]Q KI] m

�FH\ �QH] hKIK QOlVKOKLHK^ QL Fbc KGHQkKdR m [\Ki hKIK OF]HVi QL^Kl KL^KLH bSH GFSV^ JV]F b K
S]K^ HFUKH\KI m [\K fFSL^ � QH � NFI QL]HJLGK � GFSV^ bK S]K^ HF IKGFI^ ]FSL^ H\JH GFSV^ H\KL bK S]K^ QL
J eS]QG � QH lKINFIO JLGK m

` VH\FSU\ �Kj[ GFOlSHKI] hKIK ^Q]GFLHQLSK^ JNHKI H\K GFOlJLi hJ] bFSU\H bi `llVK H\K
GSIIKLH e JGQLHF]\ FlKIJHQLU ]i]HKO � a]j � bFIIFh ] O JLi Q^KJ] NIFO �Kj[fHKl JL^ QH QLGVS^K] ]FO K
HFFV�QH] ]SG\ J] RFIK `S^QF H\JH GJL bK GFL]Q^KIK^ J] ]SGGK]]FI] FN �Kj[ �] QLQHQJHQkK] m aL H\K FH\KI
\JL^ � H\K eS]QG � QH Q] ]HQVV O JQLHJQLK^ m �K h QVV LFh K�lVJQL H\K fFSL^ � QH JL^ VKJkK H\K eS]QG � QH NFI
H\K LK�H ]KGHQFL FL OS]QGdFIQKLHK^ KLkQIFLO KLH] �]KK n mp má� m

[\K OF]H QOlFIHJLH GVJ]] QL H\K fFSL^ � QH Q] H\K lvnjz GVJ]] m MH F�KI] JL abc KGHQkKdR hIJllKI
JIFSL^ H\K ^JHJ ]HISGHSIK H\JH GFLHJQL] IJh ]FSL^ ^JHJ m lvnjz Fbc KGH] GJL bK QL]HJLHQJHK^ NIFO J ]FSL^
�VK � FI NIFO H\K lJ]HKbFJI^ � FI GJL bK GIKJHK^ KOlHi NFI IKGFI^QLU m

[\K fFSL^ � QH O J�K] K�HKL]QkK S]K FN H\K kQIHSJV O KOFIi JL^ QLHKIlIF GK]] O K]]JUK lJ]]QLU
lIFkQ^K^ bi H\K e JG\ FlKIJHQLU ]i]HKO JVVFh QLU NFI K� GQKLH O JLQlSVJHQFL FN VJIUK ]FSL^] m fFSL^ ^JHJ
Q] IJIKVi OFkK^ � Q] IJH\KI OJllK^ QLHF kQIHSJV O KOFIim RFliQLU FlKIJHQFL] KOlVFi ï GFli FL hIQHKð m
©KJ^QLU NIFO J ]FSL^ �VK Q] QL]HJLHJLKFS] � H\K ^JHJ Q] LFH bIFSU\H QL NIFO ^Q]� SLHQV H\Ki JIK IK�S QIK^
bi H\K JllVQGJHQFL m �FI ]HFIQLU J ]FSL^ H\K fFSL^ � QH S]K] J � VK NFIO JH lIFkQ^K^ bi �Kj[ m [\Q] NFIO JH
VKH] JllVQGJHQFL] ]\JIK ^JHJ m

g VJibJG� JL^ IKGFI^QLU JIK l KINFIO K^ J]iLG\IFLFS]Vi bi bJG�UIFSL^ H\IKJ^] m [\K lvnjz GVJ]]
GJL GFLHJQL Efg GF^K HF b K ]iLH\K]Q K^ QL]HKJ^ FN ^JHJ � QH] S ]K Q] HIJL]lJIKLH m

� QLJVVi� H\K lvnjz� pi� GVJ]] lIFkQ^K] J O KG\JLQ]O NFI ^Q]lVJiQLU ^JHJ QL J ]QLUVK fFSL^ Fbc KGH m

!¢ o¾ $� �� t%��(  �!u ³%�+(��%´ 
ML H\K lIKkQFS] ]KGHQFL hK lIK]KLHK^ J LSObKI FN NIJO KhFI�] H\JH JQO K^ JH F�KIQLU HFFV] NFI

JLJVi QLU � ]iLH\K]Q QLU JL^ lIF GK]]QLU JS^QF ]QULJV] m ML H\ Q] ]KGHQFL hK h QVV QLHIF^SGK ]FO K NIJO KhFI�]
H\JH � QL]HKJ^ FN NF GS]QLU FL H\K ]QULJV � F�KI HFFV] NFI lIF GK]]QLU OS]QG JH H\K ]iObFVQG VKkKV m �FHK H\JH
hK \JkK GFL]GQFS]Vi VKNH FSH ]FO K QLHKIK]HQLU NIJO KhFI�] ]SG\ J] �SO^ISO ��SIFL � áääâ� � e KVQ]O J
�[KOlKIVKi� noop� FI gaRa ��FLQLU � áääo� m [\K]K NIJO KhFI�] NF GS] FL H\K JLJVi]Q] FN ]iObFVQG OS]QG
QLNFIO JHQFL bSH LKkKI J^^IK]] H\K ]QULJV VKkKV m [\Ki IKlIK]KLH HFF ^Q�KIKLH FN J NF GS] HF JGHSJVVi b K
GFL]Q^KIK^ IKVKkJLH HF FSI ]HS^im
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[\K eS]QG� QH Q] JL Fbc KGHdFIQKLHK^ ]FNHhJIK ]i]HKO NFI bSQV^QLU OS]QG � ]FSL^ � ]QULJV lIF GK]]QLU �

JL^ e MEM JllVQGJHQFL] m MH \J] bKKL S]K^ QL ]SG\ ^QkKI]K GFOOKIGQJV Jll VQGJHQFL] J] OS]QG ]K�SKLGKI] �
GFOlSHKI UJO K] � JL^ ^FGSO KLH lIFGK]]FI] m [\K eS]QG� QH hJ] H\K �I]H HF SLQNi H\K e MEM JL^ eS]QG
Ñ lJIJ^QUO ] m

[\K �KjH eS]QG � QH hJ] H\K OS]QGJV NIJO KhFI� FN H\K �K�H KLkQIFLO KLH JL^ QH hJ] H\K OS]QGJV
GFSLHKIlJIH FN H\K fFSL^ � QH c S]H lIK]KLHK^ QL ]KGHQFL n mÞ mÞ mp m �SH SLVQ�K H\K fFSL^ � QH H\K eS]QG � QH
Q] ]HQVV O JQLHJQLK^ JL^ JkJQVJb VK NFI ^Q�KIKLH lVJHNFIO ] �]KK �hhhdeS]QG� QH � �� m

[\K �Kj[ eS]QG� QH hJ] �I]H ^KOFL]HIJHK^ JH H\K áäëë �Kj[ lIF^SGH QLHIF^SGHQFL JL^ hJ]
bSL^VK^ QL �Kj[ ]FNHhJIK IKVKJ]K] ámo JL^ n mo m �KUQLLQLU h QH\ �Kj[ �] Þ mo IKVKJ]K � H\K eS]QG� QH hJ] LF
VFLUKI lJIH FN H\K ]HJL^JI^ �Kj[ ]FNHhJIK IKVKJ]K bSH hJ] ]SllFIHK^ JL^ ^Q]HIQbSHK^ J] ÑKI]QFL p mo bi
H\K RKLHKI NFI RFOlSHKI ©K]KJIG\ QL eS]QG JL^ `GFS]HQG] �RR©e`� FN fHJLNFI^ �LQkKI]QHim ÑKI]QFL]
â mo HF â mp má hKIK H\KL ]SllFIHK^ bi HFO JL^JL^i OS]QG � l FIHQLU HF ]KkKIJV O FIK lFlSVJI FlKIJHQLU
]i]HKO ] m RSIIKLHVi ]FSIGK GF^K Q] �IKKVi JkJQVJbVK NFI KkKIiH\QLU � h QH\ H\K K�GKlHQFL FN H\K �Kj[
\JI^hJIK QOlVKO KLHJHQFL FN H\K VFhdVKkKV ]FSL^ JL^ Efg ^IQkKI] �]KK �hhhdeS]QG� QH � �� m

fFO K FN H\K OF]H QOlFIHJLH NKJHSIK] QL eS]QG� QH JIK � JGGFI^QLU HF QH] FIQU QLJV JSH\FI �]KK
�hhhd¤J�KeS]QG� QH � �� _

•
�]KNSV NFI GFOlF]KI] hIQHQLU IKJVdHQO K GFOlSHKI OS]QG JllVQGJHQFL] m

•
`V]F S]KNSV NFI lIFUIJOOKI] hIQHQLU GIF]]dlVJHNFIO JS^QF�OS]QG JllVQGJHQFL] m

•
��HKL]QbVK � \QU\dVKkKV Fbc KGHdFIQKLHK^ NIJO KhFI� H\JH Q] J ]SlKId]KH FN eS]QG Ñ JL^ e MEM lJIJd
^QUO ] m

•
�IQHHKL QL abc KGHQkK R JL^ R � S]QLU `llVK �] alKLfHKl�RFGFJ `gM � H\K �FSL^JHQFL� QH m

•
©KlIK]KLHJHQFL ]i]HKO GJlJbVK FN ^KlQGHQLU l\IJ]KdVKkKV ]HISGHSIK ]SG\ J] VKUJHF HIJL]QHQFL] m

•
ÐKLKIJV HQO K O JLJUKO KLH�]G\K^SVQLU O KG\JLQ]O � ]SllFIHQLU ]iLG\IFLQ JHQFL HF e MEM HQO K GF^K m

•
�� GQKLH IKJVdHQO K ]iLH\K]Q] JL^ ]FSL^ lIF GK]]QLU � QLGVS^QLU FlHQFL NFI �SJ^IJl\FLQG ]FSL^ m

•
RFOlVKHK ]SllFIH NFI OSVHQlVK e MEM QLlSH] JL^ FSHlSH] m

•
�SVVid^iLJO QG Efg IK]FSIGK JVVF GJHQFL ]i]HKO h QH\ ^iLJO QG VQL�QLU JL^ VFJ^QLU � FL OSVHQlVK
Efg ] m

•
EQUQHJV ]FSL^ M�a NIFO H\K Efg lFIH h QH\ ]SllFIH NFI ]KIQJV lFIH^KkQGK] bi JVV l FlSVJI kKL^FI] m
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•
�FLdIKJV HQO K OF^K � h\KIK H\K Efg IKHSIL] ^JHJ HF H\K JllVQGJHQFL FI hIQHK] J ]FSL^ �VK m

•
fSQHK FN JllVQGJHQFL] � QLGVS^QLU �L]KObVK JL QLHKIJGHQkK JVUFIQH\O QG GFOlF]QHQFL JL^ lKINFIO JLGK
KLkQIFLO KLH �QLGVS^QLU J bSQVHdQL ]JOlVKI� � JL^ fGFIKg VJiKI J fGFIK� VK JL^ ]HJL^JI^ e MEM �VK
lVJiKI m

•
�QbIJIi FN QL]HISO KLH] � QL GVS^QLU �e � hJkKHJbVK � l\i]QGJV O F^KVQLU JL^ hJkK]\JlQLU ]iLH\K]Q] m

•
�QbIJIi FN SL QH UKLKIJHFI] NFI ]iLH\K]Q] JL^ ]FSL^ lIFGK]]QLU m

•
EFGSOKLHJHQFL � lIFUIJOO QLU K�JOlVK] � SHQVQHQK] � QLGVS^QLU J ]FSL^�VK O Q�KI � ]JOlVK IJHK GFLd
kKIHKI � KHG m

•
fGFIK�QVK � J HK�HSJV ]GIQlHQLU VJLUSJUK NFI OS]QG m

•
RFLLKGHJbVK JS^QF lIF GK]]QLU OF^SVK] FI l VSUQL ] QLGVS^QLU ]HJL^JI^ JS^QF K�KGH] ]SG\ J] IKkKIb m

•
egÞ JL^ aUU�ÑFIbQ] ]HIKJO QLU FN JS^QF FSHlSH HF hKb ]KIkKI] S]QLU H\K VQb]\FSH VQbIJIim

[\K eS]QG � QH \J] HFFV] H\JH J^^IK]] H\IKK JIKJ] _ OS]QG IKlIK]KLHJHQFL � l KINFIO JLGK JL^ ]iLH\K]Q] m
[\K UFJV Q] HF GFObQLK H\K QLHKIJGHQkK UK]HSIJV GFLHIFV FN e MEM �ee` � áääë� hQH\ H\K lIKGQ]K HQObIJV
GFLHIFV FN eS]QG Ñ �]KK n mß má� m [\K eS]QG � QH NS VVi JGGKlH] e MEM ^JHJ QL JLi NFIO bSH Q] LFH VQO QHK^
bi QH] ]lKGQ�GJHQFL �NFI K�JOlVK QH \J] OSG\ OFIK IK]FVSHQFL QL NIK�SKLGi JL^ JOlVQHS^K� m

ML QH] � I]H kKI]QFL] H\K eS]QG � QH UKLKIJHK^ ]FSL^] bi ]KL^QLU ]iLH\K]Q] QL]HISGHQFL] HF H\K
�Kj[ Efgm ML QH] GSIIKLH NFIO H\K \JI^hJIK ]iLH\K]Q] \J] bKKL ]Sb]HQHSHK^ bi ]FNHhJIK bJ]K^ JVUFd
IQH\O ] m �SH b KGJS]K FN QH] JIG\QHKGHSIK H\K eS]QG � QH GJL QOlVKO KLH kQIHSJVVi JLi ]iLH\K]Q] ]HIJHKUim

ML H\K �Kj[ eS]QG � QH OS]QG Q] IKlIK]KLHK^ QL J H\IKKdVKkKV \QKIJIG\i FN lovui � {�uk JL^
�vki Fbc KGH] m ` lovui IKlIK]KLH] J OS]QGJV GFOlF]QHQFL � J {�uk GFIIK]lFL^] HF J lJIHQGSVJI OKJL] FN
IKJVQ JHQFL m {�uk } JIK HQO Kd]FIHK^ GFVVKGHQFL] FN �vki} � KJG\ FN h\QG\ GFLHJQL] ^JHJ H\JH ^K]GIQb K^ J
OS]QGJV KkKLH m [\KIK JIK OKH\F^] NFI IJlQ^ QL]KIHQFL � ^KVKHQFL � JL^ VFF�Sl FN �vki} m

` �vki GFL]Q]H] FN J VQ]H FN JHHIQbSHKdkJVSK lJQI] GJVVK^ x�u�q ikiu} � J �vkifsxi ¸ J �vkif��
JL^ J f pq if�� m

` {�u�q ikiu ]SllVQK] J kJVSK NFI J lJIHQGSVJI JHHIQbSHK FN J LFHK ]SG\ J] H\K NIK�SKLGi FI
JOlVQHS^K m ` lJIJO KHKI kJVSK OJi bK ]QOlVK �QLHKUKI � IKJV FI ]HIQLU � FI QH O Ji bK JLFH\KI Fbc KGH m [\K
�vki lIFkQ^K] O KH\F^] NFI ]KHHQLU H\K kJVSK FN J lJIJO KHKI J] JL � ±Ì¯¬´» ¯ FI J  ·Ì¯³·¾¬¯ Fbc KGH m [\K
hJi J lJIJO KHKI Q] QLHKIlIKHK^ ^KlKL^K^ FL H\K |j }kunq ijk H\JH IKJVQ K^ H\K �vki m [\K |j }kunq ijk
GVJ]] ^K�LK] H\K lIFHF GFV NFI JVV Fbc KGH] H\JH IKJVQ K^ �vki} m ML ]FO K hJi� lJIJOKHKI] JIK ]QO QVJI HF
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Fbc KGHdFIQKLHK^ O K]]JUK] � H\K O KJLQLU ^KlKL^] FL H\K hJi H\K O KH\F^ Q] QOlVKO KLHK^ QL H\K IKGKQk QLU
Fbc KGH m

[\K jvkifsxi JL^ jvkif�� JIK S]K^ HFUKH\KI HF \KVl QLHKIlIKH J �vki �] lJIJO KHKI] m [\KIK JIK
�kK jvkifsxi} _ �vki�nu IKlIK]KLH] J LFHK h QH\ J ^SIJHQFL � �vki�j K]HJb VQ]\K] H\K bKUQLLQLU FN J LFHK �
�vki�ww K]HJb VQ]\K] H\K KL^ � �vki�xz�ki IKlIK]KLH] H\K O Q^^VK FN H\K LFHK JL^ �nki Q] UKLKIJVdlSIlF]K m
` jvkif�� Q] JL JIbQHIJIi QLHKUKI S]K^ HF Q^KLHQNi ^Q�KIKLH �vki} J] lJIH] FN J OS]QGJV l\IJ]K FI LFHK m
�` VKUJHF GJL bK GIKJHK^ bi ]KL^QLU J ]KIQK] FN �vki�j } � JVV h QH\ H\K ]JO K jvkif�� � m [\Q] hJi H\K
eS]QG � QH ]FVkK] O JLi FN e MEM �] lIFbVKO ] m

` �vki �] k pq if�� � K�lIK]]K^ QL b KJH] NIFO H\K bKUQLL QLU FN H\K lKINFIO JLGK � ]l KGQ�K] h\KL
H\K �vki Q] HF b K lKINFIO K^ m

` KLHQIK ]GFIK GJL bK ]HFIK^ QL J ]GFIK � VK m fGFIK � VK] JIK QL `fRMM NFIO JH JL^ GJL GFLHJQL
JLi QLNFIO JHQFL H\JH Q] QL J �FHK m `lJIH � H\K eS]QG � QH lIFkQ^K] J VJLUSJUK GJVVK^ fGFIK�QVK H\JH GJL
bK S]K^ HF J^^ ]QOlVK lIFUIJOO QLU GFL]HISGH] ]SG\ J] kJIQJbVK] � J]]QULO KLH] FI JIQH\O KHQG K�lIK]]QFL] m
` ]GFIK O Ji JV]F bK ]HFIK^ QL J O Q^Q� VK JL^ SHQVQH QK] JIK lIFkQ^K^ NFI GFLkKIHQLU HF JL^ NIFO ]HJL^JI^
e MEM � VK NFIO JH m

ESIQLU J eS]QG � QH l KINFIO JLGK � �vki Fbc KGH] JIK ^Q]lJHG\K^ QL HQO Kd]FIHK^ FI^KI HF Fbc KGH]
H\JH IKJVQ K] H\KO QL ]FO K O JHHKI m [\Q] lIF GK]] QLkFVkK] QL]HJLGK] FN H\K GVJ]]K] {iuwvuq iu � |j }kunq ijk
JL^ yvjzn okvu m ` {iuwvuq iu JG�SQIK] �vki} KQH\KI NIFO J �VK � J lovui FI UKLKIJHQLU H\KO QH]KVN
JL^ ]KLH H\KO HF FLK FI OFIK QL]HISOKLH m `L |j }kunq ijk IKGKQkK] �vki} ]KLH HF QH bi FLK FI OFIK
{iuwvuq iu } JL^ IKJVQ K] H\KO QL ]FO K ^Q]HQLGH O JLLKI m [\K yvjzn okvu JGH] J] J ]G\K^SVKI KL]SIQLU
H\JH �vki} JIK HIJL]O QHHK^ NIFO {iuwvuq iu } HF |j }kunq ijk} QL HQO Kd]FIHK^ FI^KI JH H\K IQU\H HQO K m
�FH\ {iuwvuq iu JL^ |j }kunq ijk JIK Jb]HIJGH ]Sl KIGVJ]]K] JL^ H\K eS]QG � QH F�KI] ]Sb GVJ]]K] ]SG\ J]
lsjkt |j }kunq ijk � � pz p�nk FI lovui�iovuziu m

ML FI^KI HF UKLKIJHK ]FSL^ NIFO OS]QGJV ^JHJ H\K eS]QG � QH S]K] H\IKK OJQL GVJ]]K] _ lsjkt �
g�iq ijk � lsjkt{�k ot JL^ lsjkt |j }kunq ijk m lsjktg�iq ijk} JIK H\K bJ]QG bSQV^QLU bVFG�] JL^ H\Ki
GFIIK]lFL^ KQH\KI HF GF^K � H\IFSU\ H\K �j pk�ijiu�kvu ]Sb GVJ]] � FI HF ^JHJ � H\IFSU\ H\K lsjkt��k�
]Sb GVJ]] m ` lsjkt{�kot Q] H\K GFL�USIJHQFL FN lsjktg�iq ijk } H\JH ^K�LK J ]iLH\K]Q] ]HIJHKUi JL^ QH
Q] JLJVFUFS] HF J kFQGK FI QL]HISO KLH ]KHHQLU QL J IKUSVJI ]iLH\K]Q KI m � QLJVVi H\K lsjkt |j }kunq ijk Q]
J ]SbGVJ]] FN ML]HISO KLH H\JH IKJVQ K] �FHK] bi J]]QULQLU H\KO HF lJIHQGS VJI lsjkt{�k oti} m

v~ x� x~ ¤yµ' &.� £(*).
[\K eaE� �gFlK � áää áG � gFlK � áääp � gFlK � áää áb� hJ] J GFVVKGHQFL FN aa GVJ]]K] NFI UKLKIJV
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]FSL^ � KkKLH � KkKLH VQ]H JL^ ]GFIK lIF GK]]QLU J] hKVV J] J OS]QG FIQKLHK^ S]KI QLHKINJGK HFFV �QH � KO d
b K^^K^ QL H\K fO JVVHJV�dëo gIFUIJOO QLU fi]HKO m [\K eaE� hJ] ]Sb]HQHSHK^ bi fQIKL �gFlK � noo á�
gFlK � áääëJ � gFlK � nooÞ � hhhdfQIKL � � QL áääë m

�FH\ NIJO KhFI�] JIK H\K IK]SVH FN H\K JSH\FI �] � fHKl\KL [IJkQ] gFlK � GFLHQLSFS] QHKIJHQFL]
QL FI^KI HF �L^ J HFFV NFI \ Q] GFOlF]QHQFL] J] hKVV J] J lVJHNFIO NFI lIJGHQGJVVi ^KOFL]HIJHQLU \Q]
IK]KJIG\ FL Fbc KGHdFIQKLHK^ lIFUIJOO QLU JL^ ]FNHhJIK KLUQLKKIQLU �gFlK � áää á^� m ` ] ]SG\ � H\Ki QOlVKd
O KLH J �SQHK lJIHQGSVJI kQ]QFL FN OS]QGJV GFOlF]QHQFL H\JH Q] HQU\HVi QLHKUIJHK^ h QH\ JL Fbc KGHdFIQKLHK^
OF^KV �gFlK � áää áb � gFlK � áääà� m �FH\ NIJO KhFI�] \JkK bKKL ^KkKVFlK^ HJ�QLU QLHF JGGFSLH kKIi VQHHVK
QLlSH] NIFO S]KI] JL^ J] H\K JSH\FI Fb]KIkK] ï �mmm� QN fQIKL hFI�] hKVV NFI FH\KI GFOlF]KI] � QH Q] b KGJS]K
FN QH] Q^QF]iLGIJHQG JllIFJG\ � IJH\KI H\JL QH] JHHKOlHK^ UKLKIJVQHið �gFlK � noo á� m

�KNFIK HJ�QLU J VFF� JH H\K eaE� JL^ fQIKL � VKH S] ]SOOJIQ K H\K ^Q�KIKLH lJG�JUK] JL^
kKI]QFL] H\K JSH\FI \J] hFI�K^ FL m

[\K eaE� hJ] JVIKJ^i H\K IK]SVH FN ]KkKIJV QHKIJHQFL] FN fO JVVHJV�dëo bJ]K^ HFFV�QH] NFI OS]QGJV
]GFIK JL^ ]FSL^ lIF GK]]QLU JL^ lKINFIO JLGK m MH hJ] QH]KVN J IKQOlVKOKLHJHQFL FN H\K JSH\FI �] KJIVQKI
lJG�JUK � H\K �ilKIfGFIK [FFV� QH �gFlK � áäëà� � ]FL FN EFSbVK[JV� � ]FL FN `©` m `©` hJ] J �Q]l ]i]HKO m
EFSbVKd[JV� hJ] J gKHIQ LKH K^QHQLU ]i]HKO QL fO JVVHJV�dëo m

fQIKL Q] J ]FNHhJIK NIJO KhFI� H\JH QLGVS^K] J ]KH FN �K�QbVK JL^ IKS]JbVK GFOlFLKLH] H\JH
JIK ^K]QULK^ NFI K�HKL]QFL JL^ GS]HFO Q JHQFL bSH JV]F GJIIQK] h QH\ QH J ïhJi FN H\QL�QLUð JbFSH OS]QG
JL^ GFOlF]QHQFL m MH \J] b KKL ^KkKVFl K^ QL H\K fOJVVHJV� VJLUSJUK JL^ QH Q] QLHKL^K^ HF b K S]K^ bi
fO JVVHJV�dëo lIFUIJOOKI] m gIKkQFS] ]i]HKO ] ]HIFkK NFI K�HIKO K �K�QbQVQHi JH H\K K�lKL]K FN J^^QHQFLJV
GFOlVK� QHi bSH fQIKL O J�K] ^KGQ]QFL] ^Q�KIKLHVim

[\K ]i]HKO Q] ^K]QULK^ HF JGGKlH lVSUUJbVK NIFLH KL^] JL^ bJG� KL^] m MH Q] K� GQKLH NFI IKJVd
HQO K GFOlF]QHQFL JL^ lFIHJb VK J] QH ISL] QL ]KkKIJV af m `llVQGJHQFL JIKJ] JIK _ ]FSL^ JL^ ]GFIK K^QHFI] �
IKJVdHQO K JVUFIQH\O QG GFOlF]QHQFL � JL^ OS]QG lKINFIO JLGK NIFLH KL^] m [\K lSIlF]K FN H\K NIJO KhFI�
Q] HF lIFkQ^K GFOlIK\KL]QkK LFHK � ]GFIK JL^ ]FSL^ lIF GK]]QLU HFFV] NFI H\K IJlQ^ lIFHFHil QLU FN OS]QG
JllVQGJHQFL] m [\K NIJO KhFI� QLGVS^K] JL Jb]HIJGH OS]QG IKlIK]KLHJHQFL VJLUSJUK � JL QLHKINJGK NFI IKJVd
HQO K M�a � J S]KI QLHKINJGK NIJO KhFI� � JL^ GFLLKGHQFL HF Fbc KGH ^JHJbJ]K] m MH Q] JV]F QLHKUIJHK^ h QH\ J
]GJVJb VK ^Q]HIQbSHK^ lIFGK]]QLU NIJO KhFI� m

fQIKL Q] J ]FNHhJIK NIJO KhFI� NFI ]FSL^ JL^ OS]QG GFOlF]QHQFL JL^ lIF^SGHQFL O J^K FN JbFSH
Þâo fO JVVHJV� GVJ]]K] m MH Q] l VJHNFIO QL^KlKL^KLH JL^ ISL] FL eJGQLHF]\ � � QL^Fh ] � JL^ �LQ�dbJ]K^
GFOlSHKI] m [\K fO JVVHJV� GF^K Q] JkJQVJbVK NFI NIKK m

[\K OFHQkJHQFL bK\QL^ H\K eaE� JL^ LFh fQIKL hJ] HF bSQV^ J lFhKINSV � �K� QbVK � JL^ lFIHJbVK
GFOlSHKIdbJ]K^ GFOlF]KI �] HFFV JL^ QL ]HISO KLH m fQIKL Q] ^K]QULK^ HF ]SllFIH GFOlF]QHQFL � F�dVQLK
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IKJVQ JHQFL � JL^ VQkK lKINFIO JLGK m aH\KI ^K]QIK^ JllVQGJHQFL] JIK OS]QG ^JHJbJ]K] � OS]QG JLJVi]Q] JL^
OS]QG ]G\FVJI]\Ql JL^ lK^JUFUim

aL H\K FH\KI \JL^ � H\K HKG\LQGJV UFJV Q] HF lIK]KLH UFF^ aa ^K]QUL lIQLGQlVK] JL^ KVKUJLH ]HJHKd
FNdH\KdJIH ]FNHhJIK KLUQLKKIQLU lIJGHQGK m MH LKK^] HF b K KJ]QVi K�HKL]QbVK � HF lIFkQ^K Jb]HIJGH OF^KV] FN
\QU\dVKkKV OS]QGJV GFL]HISGH] JL^ �K�QbVK O JLJUKO KLH FN VJIUK ^JHJ]KH] m

[\K OJQL GFOlFLKLH] FI lJG�JUK] QL fQIKL JIK _

•
[\K fOF�K OS]QG IKlIK]KLHJHQFL VJLUSJUK �GVJ]]K] NFI OS]QG O JULQHS^K] � KkKLH] � KkKLH VQ]H � UKLd
KIJHFI] � NSLGHQFL] JL^ ]FSL^]� m

•
kFQGK] � ]G\K^SVK] JL^ M�a ^IQkKI] �IKJVdHQO K JL^ �VKdbJ]K^ M�a NFI ]FSL^ � afR � JL^ e MEM� m

•
S]KI QLHKINJGK GFOlFLKLH] NFI OS]QGJV JllVQGJHQFL] �HFFV] JL^ OS]QG�]FSL^ h Q^UKH� m

•
]KkKIJV bSQVHdQL JllVQGJHQFL] �K^QHFI] JL^ bIFh ]KI] NFI fQIKL Fbc KGH]� m

MH Q] lF]]Qb VK HF S]K QL\KIQHJLGK NFI bSQV^QLU ]l KGQJVQ K^ kKI]QFL] FN K� Q]HQLU GFOlFLKLH] m
fOF�K �gFlK � áään� Q] H\K ï�KILKVð FN fQIKL m MH Q] J ]KH FN GVJ]]K] FIUJL Q K^ QL OKHJdGJHKUFIQK]

]SG\ J] e JULQHS^K] � �kKLH] JL^ �kKLH�Q]H] � fG\K^SVKI] � FI MLHKINJGK] m fOF�K Q] ^K]GIQbK^ QL HKIO ] FN
HhF ^K]GIQlHQFL VJLUSJUK] _ J GFOlJGH bQLJIi QLHKIG\JLUK NFIO JH JL^ J OJllQLU FLHF GFLGIKHK ^JHJ
]HISGHSIK] m

`GGFI^QLU HF H\K JSH\FI fOF�K GJL bK ]SOOJIQ K^ J] NFVVFh ] _ eS]QG GJL bK IKlIK]KLHK^ J] J
]KIQK] FN ¯Ì¯±³m �kKLH] JIK ]QOlVi lIFl KIHi VQ]H] FI ^QGHQFLJIQK] H\JH GJL \JkK LJO K^ lIFlKIHQK] h QH\
JIbQHIJIi kJVSK] m [\K]K lIFl KIHQK] O Ji bK OS]QGd]l KGQ�G Fbc KGH] JL^ NFI H\JH IKJ]FL OF^KV] FN O JLi
GFOOFL OS]QGJV O JULQHS^K] JIK lIFkQ^K^ m

5 °²º 5 ·Ë±²³°¶¯ JIK K�HKL]QbVK Jb]HIJGH IKlIK]KLHJHQFL] NFI H\K lIFl KIHQK] FN OS]QGJV KkKLH]
]SG\ J] lQHG\ � ^SIJHQFL JL^ VFS^LK]] m �JG\ eS]QG e JULQHS^K GJL \JkK ^Q�KIKLH IKlIK]KLHJHQFL] �K mU m
lQHG\ GJL bK IKlIK]KLHK^ QL QLHKUKI � �FJH � ]HIQLU FI NIJGHQFL � m [\KQI lIQO JIi bK\JkQFI Q] H\JH H\Ki
GJL HIJL]VJHK NIKKVi b KHhKKL H\KQI IKlIK]KLHJHQFL] m �n }po���j pknzi Fbc KGH] JIK G\JIJGHKIQ K^ bi H\KQI
²¶¯±³²³É� º¬·� » ¯º²¯ JL^ Ì·¬°¯ �K mU m H\K lQHG\ Fbc KGH IKlIK]KLHQLU H\K LFHK RÞ Q] J O KObKI FN H\K GVJ]]
lsq�v�po{ pk ot � FN H\K ]l KGQK] g QHG\ JL^ \J] J kJVSK FN GÞ �LFHK H\JH GVJ]]�]lKGQK] JVVFh ] NFI OSVHQlVK
QL\KIQHJLGK� m

[\K bJ]QG Jb]HIJGH OF^KV GVJ]]K] JIK { pk ot � rvnzji}} JL^ �nu�k pvj m [\Ki JIK Jb]HIJGH JL^
\JkK LF ]Sb GVJ]]K] � H\Ki JIK S]K^ bi ]lKGQK] NFI NJO QVQK] FN GVJ]]K] m

[\K bJ]QG KkKLH GVJ]]K] � ghijk JL^ ghijkr p}k bFH\ FN h\QG\ ^KIQkK NIFO �� }ku�okghijk � JIK
S]K^ NFI ^K]GIQbQLU OS]QGJV ]HISGHSIK] m ML fOF�K � JL KkKLH Q] ]QOlVi JL Fbc KGH H\JH \J] J ^SIJHQFL
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JL^ lF]]Qb Vi JIbQHIJIi FH\KI lIFlKIHQK] m [\K �� }ku�okghijk QL fOF�K Q] O F^KVK^ J] J lIFl KIHidVQ]H
^QGHQFLJIi h QH\ J ^SIJHQFL m [\KIK Q] LF lIK]GIQbK^ UIJQL ]Q K FI VKkKV NFI KkKLH] m

ghijkr p}k \FV^ GFVVKGHQFL] FN KkKLH] ]FIHK^ bi ]HJIH HQO K m �kKLH VQ]H] JIK KkKLH] QL H\KO ]KVkK]
JL^ GJL H\KIKNFIK b K LK]HK^ QLHF HIKK] QL J \QKIJIG\QGJV ]HISGHSIK m `L KkKLH GJL bK QL OFIK H\JL FLK VQ]H
JH ^Q�KIKLH IKVJHQkK ]HJIH HQO K] JL^ h QH\ ^Q�KIKLH lIFlKIHQK] O JllK^ QLHF QH m ghijk} ^FL �H �LFh H\KQI
]HJIHdHQO K � h\QG\ Q] JVhJi] IKVJHQkK HF ]FO K FSHKI ]GFl K m

ghijk} JL^ ghijkr p}k} JIK ïl KINFIOK^ð bi H\K JGHQFL FN J ]G\K^SVKI H\JH lJ]]K] H\KO HF JL
QLHKIlIKHJHQFL Fbc KGH FI �´²º¯m ÑFQGK] O Jl KkKLH lIFl KIHQK] FLHF Ma lJIJO KHKI] m

�vkighijk GVJ]]K] JIK VQ�K UKLKIQG ghijk } H\JH IKlIK]KLH OS]QGJV LFHK] h QH\ H\K ^KNJSVH lJd
IJO KHKI] lQHG\ � JOlVQHS^K JL^ kFQGK m �QL�] b KHhKKL KkKLH] JL^ KkKLH VQ]H] GJL \JkK ]FO K ]iObFVQG
^K]GIQlHQFL �K mU m p}��u p�k pvj�w � p}fvj���j }�iufv mmm�

fJOlVK^ ]FSL^] GJL bK lIFlKIHQK] FN KkKLH] m [\K lvnjz GVJ]] JVVFh ] IKJ^QLU JL^ hIQHQLU J
LSObKI FN � VK NFIO JH] JL^ O JQLHJQL] J VQ]H FN LJO K^ GSK lFQLH] QL H\K ]FSL^ m

fQIKL \J] GVJ]]K] NFI IKlIK]KLHQLU ïO Q^^VKdVKkKVð ]HISGHSIK] K mU m GVS]HKI � G\FI^ � F]HQLJHF FI
ISbJHF m eS]QG NFIO JH] GJL bK G\JIJGHKIQ K^ QL J kKIi GFOlJGH hJim [hF Jb]HIJGH GVJ]]K] JIK ^K�LK^ _
ghijk�ijiu�kvu JL^ ghijk�vz pw piu m RFOlF]KI] GJL KLIQG\ H\K UKLKIJHFI \QKIJIG\i NFI J ]lKGQ�G
GFOlF]QHQFL m

ghijk�ijiu�kvu } GJL KQH\KI IKHSIL JL ghijkr p}k FI b K\JkK VQ�K lIF GK]]K] JL^ bK HFV^ HF lVJi
JL^ ]HFl m [\K H\IKK Jb]HIJGH ghijk�ijiu�kvu} JIK y�n }kiu � y�vnz JL^ �}k pj�kv m y�n }kiu GVJ]]K]
^K]GIQbK J FLKd^QO KL]QFLJV GFVVKGHQFL FN lQHG\K] FI I\iH\O ] �H\KQI KkKLH] F GGSI ]QOSVHJLKFS]Vi FI JIK
IKl KHQHQFL ] FN H\K ]JO K KkKLH� m RFLGIKHK HilK] FN y�n }kiu} JIK G\FI^] JL^ JIl KUUQ m y�vnz GVJ]]K] JIK
IJL^FO UKLKIJHFI] H\JH lIF^SGK LFHK] NIFO J UQkKL IJLUK m eF]H lIF GK]]dFIQKLHK^ UKLKIJHFI] HJ�K H\K
NFIO FN �}k pj�k p � h\QG\ GIKJHK IKlKJHQLU kKI]QFL] FI kJIQJHQFL] FN H\K QLlSH O JHKIQJV FI lJIJO KHKI] m

[\K ghijk�vz pw piu GVJ]] OF^KV] Fbc KGH] H\JH \JkK J NSLGHQFL Fbc KGH JL^ J lIFlKIHi LJOK ]F
H\Ki GJL JllVi H\K NSLGHQFL HF H\K UQkKL lIFlKIHi FN JL ghijk FI JL ghijkr p}k m ghijk�vz pw piu } GJL
bK VJ i FI KJUKI m �JUKI ghijk�vz pw piu } JllVi H\K NSLGHQFL J] ]FFL J] H\Ki JIK UQkKL JL ghijkr p}k
h\QVK VJ i hJQH SLHQV ]G\K^SVQLU HQO K m

� ]QLU H\K OK]]JUK] HF H\K lIKkQFS] bJ]QG GVJ]]K] FLK GJL OJ�K ]GIQlH] �lIFUIJO ]� FN O K]]JUK]
HF ghijk} � ghijkr p}k} JL^ �nj ok pvj } HF ^K]GIQb K ]QOlVK OS]QGJV lIF GK]]K] m ©KUSVJI O K]]JUK] NIFO
H\K fO JVVHJV�dëo KLkQIFLO KLH GJL bK S]K^ HF QL]l KGH Fbc KGH] m

fQIKL \J] J ]l KGQJV ]HISGHSIK H\JH JVVFh ] H\K ]JO K ]GFIK HF b K lVJiK^ QL^Kl KL^KLHVi FN H\K �LJV
]iLH\K]Q] O KH\F^ m gIFlKIHQK] FN KkKLH] JIK KLGF^K^ QL JL Jb]HIJGH ]iObFVQG hJi H\JH Q] H\KL K�lJL^K^
QLHF ^KkQGKd]lKGQ�G FI FSHlSH NFIO JHd]l KGQ�G lJIJO KHKI] m
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fQIKL JV]F \J] J GFOlVKHK UIJl\QGJV KLkQIFLO KLH H\JH GJL bK S]K^ HF ^KkKVFl UIJl\QGJV JllVQd
GJHQFL] NFI OS]QG lIF GK]]QLU m

aLK FN H\K bJ]QG lIFb VKO ] NFI OJ�QLU GIF]]dlVJHNFIO OS]QG HFFV] hJ] H\K VJG� FN UFF^ lFIHJbVK
`gM] NFI ]FSL^ JL^ e MEM M�a m [\Q] \J] b KKL \KVl K^ IKGKLHVi bi GIF]]dlVJHNFIO VQbIJIQK] ]SG\ gFId
H`S^QF ��KLGQLJ JL^ �SI� � noo á� � gFIHe MEM �hhhdgFIHe MEM � � FI �QbfL^�QVK �hhhdVQb]L^�VK � � m ` VV FN
H\K]K VQbIJIQK] JIK QOlVKO KLHK^ QL R�R�� JL^ QH hJ] ^Q� GSVH HF QLHKUIJHK H\KO QLHF fO JVVHJV� m �SH
Ñ Q]SJV�FI�] \J] J lFhKINSV NFI QLHKINJGQLU fOJVVHJV� GF^K HF R VQbIJIQK] m

�FI LKHhFI� JL^ � VKdFIQKLHK^ Ma � QH S]K] alKL fFSL^ RFLHIFV �afR� ��IQU\H � áääëJ� m fQIKL \J]
JV]F b KKL S]K^ J] J NIFLHdKL^ HF Rf� �]KK n mÞ mÞ má� H\IFSU\ afR OK]]JUK] m

[\K JSH\FI FN fQIKL \J] JV]F QOlVKO KLH H\K RIKJHK ©KJVd[ QO K `llVQGJHQFL eJLJUKI �R©`e �
�gFlK KH JV m� noo á� NFI VJIUKd]GJVK ^Q]HIQbSHK^ lIF GK]]QLU m fQIKL JL^ Rf� JIK ^K]QULK^ HF bK S]K^ QL
^Q]HIQbSHK^ ]i]HKO ] GFLHIFVVK^ bi Ra©�` JL^ h QH\ OK]]JUK] ]KLH H\IFSU\ afR m

` V]F IKGKLHVi LKh GVJ]] VQbIJIQK] \JkK bKKL J^^K^ HF ]SllFIH S]QLU VJIUK ]l KKG\ ^JHJbJ]K] h QH\
l\FLKO K ]KUOKLHJHQFL JL^ ^KHJQVK^ NKJHSIK K�HIJGHQFL m [\K JLJVi]Q] GFIK FN H\K fQIKL ]l KKG\ ^JHJbJ]K
Q] H\K fKUO KLHKI � h\QG\ S]K] J GFObQLJHQFL FN HQO Kd^FO JQL JL^ ]l KGHIJVd^FOJQL NKJHSIK] HF bIKJ�
GFLHQLSFS] ]lKKG\ QLHF l\FLKO K] m

` VH\FSU\ J] JVIKJ^i GFOOKLHK^ OF]H FN H\K JllVQGJHQFL] ^KkKVFlK^ h QH\ H\K fQIKL�eaE�
NIJO KhFI� JIK OS]QGJV GFOlF]QHQFL KLkQIFLOKLH] � H\K NIJOKhFI�] Q] ]S� GQKLHVi �K� Qb VK ]F J] HF b K S]K^
QL ^Q�KIKLH ]QHSJHQFL] m gJVKF � NFI QL]HJLGK � Q] J ]SQHK FN ]FSL^ JL^ OS]QG JLJVi]Q] HFFV] QLHKUIJHK^ h QH\
JL aa lKI]Q]HKLGK O KG\JLQ]O QL fQIKL m gJVKF S]K] ^iLJO QG NKJHSIK kKGHFI] JL^ FLd^KOJL^ QL^K�QLU m
`LLFHJHQFLJV QLNFIO JHQFL ^KIQkK^ NIFO JLJVi]Q] GJL bK J^^K^ HF H\K ^JHJbJ]K JH JLi HQO K m gJVKF
l KINFIO ] JLJVi]Q] FN e MEM � VK] JL^ JVVFh ] NFI GFOlVK� �SKIQK] m

e F]H FN H\K J^kJLHJUK] JL^ ^Q]J^kJLHJUK] FN fQIKL JIK IKVJHK^ HF QH] VJLUSJUK FN G\FQGK �
fO JVVHJV� m [\K]K JIK � JGGFI^QLU HF QH] JSH\FI H\K OF]H QOlFIHJLH J^kJLHJUK] FN fO JVVHJV� JL^ H\KIKNFIK
fQIKL _

fOJVVHJV� Q] J ]QOlVK lIFUIJOO QLU VJLUSJUK d H\K GVJ]] VQbIJIi Q] �SQHK GFOlJGH JL^ K�HKL]K
K]l KGQJVVi h\KL GFOlJIK^ HF R�� d fO JVVHJV� \J] JL K�HKL]QkK ^KkKVFlOKLH KLkQIFLO KLH h QH\ GF^K
bIFh ]KI] FI QLdlVJGK ^KbSUUKI d �LJVVi� QH Q] QOlFIHJLH HF lFQLH FSH H\JH H\K VJLUSJUK � VQbIJIQK] JL^ ME�
\JkK bKKL �SQHK ]HJbVK NFI H\K VJ]H no iKJI] m

` ] ^Q]J^kJLHJUK] \K GQHK] H\K NFVVFh QLU _ fO JVVHJV� LFh Q] LFH J O JQL]HIKJO VJLUSJUK d H\K
Ñ Q]SJV�FI�]�fO JVVHJV� QOlVKO KLHJHQFL Q] VJIUK �nooo GVJ]]K] � Þoo fQIKL GVJ]]K]� � H\ Q] Q] J kKIi VJIUK
]i]HKO HF VKJIL d VQ�K QL ¤JkJ � fO JVVHJV� lIFUIJO ] JIK UKLKIJVVi GFOlQVK^ HF J kQIHSJV O JG\QLK h\QG\
O Ji bK QLHKIlIKHK^ � HIJL]VJHK^ FI GIF]]dGFOlQVK^ JH ISLdHQO K � H\ Q] lIFkQ^K] GIF]]dlVJHNFIO lFIHJbQVQHi FN
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Fbc KGH GF^K bSH JH H\K GF]H FN ]FO K ISLdHQO K lKINFIO JLGK d UJIbJUK GFVVKGHQFL JV]F O J�K] ^KkKVFlO KLH
KJ]QKI bSH JV]F J^^] FkKI\KJ^ d �LJVVi H\K fQIKL lJG�JUK QH]KVN Q] GFOlVK� JL^ QOlVKOKLH] J kKIi lJIHQGSVJI
^K]QUL JllIFJG\K] m MH ^FK] LFH QLGVS^K e MEM ]K�SKLGQLU FI GFOOFL OS]QG LFHJHQFL K^QHFI] ^SK HF VJG�
FN QLHKIK]H bi H\K JSH\FI] m [\Ki ^F h QH\ fQIKL h\JH H\Ki GJLLFH ^F h QH\ J GFObQLJHQFL FN fSlKIRFVVQ^KI �
gKJ� � � QLJVK JL^ gIF[FFV] m

�Kh JllVQGJHQFL] QL ^Q�KIKLH JIKJ] JIK lVJLLK^ NFI fQIKL �gFlK � nooÞ� ]SG\ J] GFLHIFVVQLU UIJl\d
QGJV JL QO JHQFL NIFO fQIKL m �SH lIFbJbVi H\K OF]H ]SIlIQ]QLU LKh ] Q] H\JH � JNHKI no iKJI] FN fOJVVHJV�
^KkKVFlOKLH � H\K JSH\FI Q] H\QL�QLU FL G\JLUQLU HF J ^Q�KIKLH VJLUSJUK m `H H\K OFOKLH FN H\Q] h IQHQLU �
H\Ki JIK K�lKIQO KLHQLU h QH\ ©Sbi� fKVN � JL^ fSlKIGFVVQ^KI m gFIHQLU fQIKL HF JLFH\KI VJLUSJUK O KJL]
�KKlQLU fOF�K �] GVJ]] VQbIJIi ]l KGQ�GJHQFL bSH JbJL^FLQLU QH] ]iLHJ� H\JH Q] HFF fO JVVHJV�dFIQKLHK^ m
fOF�K KkKLH VQ]H JIK H\KL hIQHHKL QL H\K VJLUSJUK J] H\K QOlVKOKLHJHQFL bKQLU S]K^ m

v~ x� x� »�,, �. ¤ :}(|
RFOOFL eS]QG �[JSbK � áääo � [JSbK � áääë� Q] JL Fbc KGHdFIQKLHK^ OS]QGJV GFOlF]QHQFL QLHKINJGK

H\JH bJ]K] QH] IK]S VH] QL H\K ^K�LQHQFL FN GVJ]]K] JL^ Fbc KGH] H\JH QLHKIJGH b KHhKKL H\KO JH H\K lIFUIJO
VKkKV m Re Q] �IKK JL^ QH Q] Sl^JHK^ IKUSVJIVim

RFOOFL eS]QG HIKJH] H\K GFOlF]QHQFL lIF GK]] J] JL K�lKIQO KLHJV lIF GK]] JQO K^ JH ^K]GIQbQLU
H\K ]FSL^ JL^ QH] \QU\KIdVKkKV ]HISGHSIK m MH \J] J LSObKI FN GFOlF]QHQFL HFFV] J] hKVV J] J lSbVQG
QLHKINJGK m MH GJL bK S]K^ QL GFLcSLGHQFL h QH\ OJLi ^Q�KIKLH K� Q]HQLU lIFHF GFV] JL^ VJLUSJUK] ]SG\ J]
e MEM � RfFSL^ � RFOOFL �Q]l eS]QG FI eS]QG � QH m

RFOOFL eS]QG Q] QOlVKOKLHK^ QL RFOOFL �Q]l JL^ R�af JL^ ISL] FL ^Q�KIKLH l VJHNFIO ]
QLGVS^QLU gR � e JGQLHF]\ � fÐM � �Kj[ JL^ f�� m fFSIGK GF^K Q] lSbVQGVi JkJQVJbVK m

RFOOFL eS]QG ]HISGHSIK Q] bJ]K^ FL H\K ]KlJIJHQFL FN H\IKK ^Q�KIKLH VKkKV] QL H\K OS]QG
GFOlF]QHQFL lIF GK]] m aL FLK VKkKV � H\K GFOlF]KI GFLGKLHIJHK] FL ^KkKVFlQLU OS]QGJV Q^KJ] m aL JLFH\KI
VKkKV � H\K GFOlF]KI hFIIQK] JbFSH \Fh H\K]K Q^KJ] GJL bK HIJL]VJHK^ HF H\K IKJV hFIV^ m `L FL H\K VJ]H
VKkKV � H\K OS]QGQJL OS]H SL^KI]HJL^ \Fh H\K GFOlF]KI �] Q^KJ] \JkK HF b K GFLGKQkK^ m [\Q] ]KlJIJHQFL
JVVFh ] H\K IKdS]K FN GFOOFL \QU\KI VKkKV ]HISGHSIK] m

RFOOFL eS]QG lIFkQ^K] H\IKK ^Q�KIKLH QLHKIJGHQFL OF^K] H\JH GJL JGH QL lJIJVVKV m [\K OF]H
bJ]QG hJi HF QLHKIJGH h QH\ H\K ]i]HKO Q] H\IFSU\ H\K lIFUIJO �Q]l ]FSIGK GF^K m [\Q] OF^K FN QLHKIJGHQFL
F�KI] OSG\ �K� QbQVQHi HF GFLHIFV JVUFIQH\O ] bSH QULFIK] O JLi FN H\K ]i]HKO SHQVQH QK] m [\K ]KGFL^ OF^K
QOlVQK] hFI�QLU H\IFSU\ H\K GFOOJL^ QLHKIlIKHKI � h\QG\ HIJL]VJHK] HK�H O K]]JUK] QLHF ]i]HKO JGHQFL] m
[\K GFOOJL^ QLHKIlIKHKI QL RFOOFL eS]QG Q] GJVVK^ fHKVVJ m [\K O JQL J^kJLHJUK FN H\Q] O F^K Q] H\JH
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QH JVVFh ] NFI �K� Qb VK K^QHQFL bSH � FL H\K ^FhL]Q^K � H\K GIKJHQFL FN GFOlVK� GFOOJL^] IK]SVH] QLHF kKIi
GFOlVK� O K]]JUK] m `L^ �LJVVi� H\K H\QI^ QLHKIJGHQFL OF^K Q] H\IFSU\ H\K S]K FN J UIJl\QGJV QLHKINJGK
GJVVK^ RJlKVVJ H\JH Q] FLVi JkJQVJb VK NFI H\K e JGQLHF]\ lVJHNFIO m

RFOOFL eS]QG ^K�LK] ]Q� �QL^] FN GFVVKGHQFL] � h\QG\ GJL bK ]lKGQJVQ K^ FI KL\JLGK^ bi H\K
S]KI m [\K K� Q]HQLU GFVVKGHQFL] JIK _ ftui�z � �iu�i � ¡i�x � ���vu pktq � �ik�vu� � JL^ r�svnk m ` ftui�z
IKlIK]KLH] J VQLK FN KkKLH] HF bK ]K�SKLHQJVVi lIF GK]]K^ m ` �iu�i IKlIK]KLH] lJIJVVKV FI OSVHQl VK HKOlFIJV
GFOOJL^ VQLK] m ` ¡i�x Q] J GFVVKGHQFL H\JH IKlIK]KLH] J IJL^FO UIFSlQLU H\JH Q] GFLkKIHK^ QLHF J
HKOlFIJV VQLK JNHKI O Q� QLU QH] ]Sb]HISGHSIK JL^ H\KL lIF GK]]QLU QH ]K�SKLHQJVVi VQ�K J ftui�z m `L
���vu pktq IKlIK]KLH] J lIFUIJO ^K]GIQlHQFL � H\JH Q] H\K HKOlFIJV VQLK FN KkKLH] Q] lIF^SGK^ bi GJVVQLU J
S]KId]l KGQ�K^ lIFUIJO m ` �ik�vu� Q] J GFVVKGHQFL H\JH IKlIK]KLH] J S]KId^K�LK^ FI^KI � H\K HKOlFIJV VQLK
FN KkKLH] Q] lIF^SGK^ bi H\K GJVV HF J GFL^QHQFL H\JH GJL bK K�lIK]]K^ H\IFSU\ J lJHHKIL FI J NSLGHQFL m
� QLJVVi� J r�svnk IKNKI] HF JIbQHIJIi G\SL�] FN JL K�Q]HQLU ]HISGHSIK m

[\K JGH FN HIJL]VJHQLU H\K \QU\dVKkKV QLNFIO JHQFL QLHIF^SGK^ bi H\K S]KI QLHF J VFhKIdVKkKV
QLNFIO JHQFL SL^KI]HJL^JbVK bi H\K ]iLH\K]Q KI Q] �LFhL J] µ¯·¬²�·³²´±m [\Q] IKJVQ JHQFL GJL \JllKL
JH ^Q�KIKLH VKkKV] JL^ H\IFSU\ HhF hFI�QLU OF^K] _ µ°±Á³²® ¯ JL^ µ¯·¬Á³²® ¯m ML H\K �I]H OF^K � KkKLH]
IKGKQkK J HQO K HJU bSH H\K GVF G� J^kJLGK] J] NJ]H J] QH GJL m ML H\K ]KGFL^ OF^K H\K HQO K HJU Q] K�JGHVi
H\JH FN H\K IKJV HQO K m

ML RFOOFL eS]QG � H\K �LJV IK]SVH ^Kl KL^] bFH\ QL H\K KkKLH] JL^ QL H\K GFLHK�H m [\Q] GFLHK�H
Q] �LFhL J] ³µ¯·® JL^ GJL QLGVS^K FSHlSH] ]SG\ J] gF]H]GIQlH FI ]FSL^ �VK] FI e MEM lFIH] m ` VV H\K]K
^Q�KIKLH ]HIKJO ] JIK GFLHIFVVK^ bi H\K lIFHFGFV H\JH Q] QL G\JIUK FN HJ�QLU H\K IQU\H JGHQFL] ^KlKL^QLU
FL H\K GSIIKLH GFObQLJHQFL FN KkKLH] JL^ ]HIKJO m

RFOOFL eS]QG \J] ^Q�KIKLH lIF GK^SIK] JL^ GVJ]]K] H\JH JIK ^K]QULK^ HF UQkK ]SllFIH HF H\K
OS]QGJV GFOlF]QHQFL lIF GK]] m [\K]K HFFV] QLGVS^K \QU\dVKkKV O JGIF] HF GIKJHK OS]QGJV ]HISGHSIK] � OS]QGJV
^JHJ IKlIK]KLHJHQFL FI KLkKVFl K] m [\K S]KI GJL GFObQLK H\K]K NSLGHQFL] h QH\ H\K NSLGHQFLJVQHi QLGVS^K^
QL H\K RFOOFL �Q]l lIFUIJOO QLU VJLUSJUK m

!¢ o@ "�#�� �!# $� �� ¢ � �� # £�!u��u( �!# "))#������! 
`NHKI \JkQLU ]KKL �SQHK J NKh K�JOlVK] FN JS^QF JL^ OS]QG ]FNHhJIK NIJO KhFI�] QL H\K lIKkQFS]

HhF ]KGHQFL] hK h QVV LFh QLHIF^SGK ]FOK KLkQIFLOKLH] H\JH NJVV QL H\K GJHKUFIi FN Ì²°·¬ ¬·±Ë°·Ë ¯ ´µ
·»» ¬²º·³²´±m eF]H FN H\K JSH\FI] FN H\K]K KLkQIFLO KLH] hFSV^ JIUSK H\JH H\Ki JIK JV]F NIJO KhFI�] m
`L^ J] J OJHHKI FN NJGH � JGGFI^QLU HF H\K NIJO KhFI� GVJ]]Q�GJHQFL hK QLHIF^SGK^ QL ]KGHQFL ámÞ JH �I]H
]QU\H hK O QU\H bK HKOlHK^ HF GVJ]]QNi H\KO J] ]FNHhJIK NIJOKhFI�] H\JH \JkK KkFVkK^ HF bKGFOK kQ]SJV
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bSQV^KI] m [\K O JQL IKJ]FL h\i hK H\ QL� H\JH H\Ki ]\FSV^ LFH bK GVJ]]Q�K^ J] ]FNHhJIK NIJO KhFI�]
Q] H\JH H\Ki ^F LFH UIJLH JGGK]] HF H\K ]FSIGK GF^K FN H\K KLUQLK QL J LJHSIJV hJi JL^ H\K K�HKL]QFL
GJlJbQVQH QK] H\Ki F�KI JIK kKIi VQO QHK^ m �FHK H\JH ]FO K FN H\K NIJO KhFI�] lIK]KLHK^ QL H\K lIKkQFS]
]KGHQFL] �]SG\ J] af� QL ]KGHQFL n mÞ mn mn� JV]F lIFkQ^K J kQ]SJV bSQV^KI � bSH H\KQI SL^KIVi QLU l\QVF]Fl\i
Q] GVKJIVi J ^Q�KIKLH FLK m

v~ x� xw ��,&
�iO J �fGJVKHHQ � áää á� fGJVKHHQ JL^ ¤F\L]FL � áäëë � fGJVKHHQ � noon� Q] J kQ]SJV ]FSL^ ^K]QUL VJLd

USJUK H\JH hJ] ]HJIHK^ bi RJIVJ fGJVKHHQ JH H\K MVVQLFQ] �LQkKI]QHi JH �IbJLJ R\JOlJQUL JL^ Q] LFh
GFOOKIGQJVQ K^ bi H\K JSH\FI] H\IFSU\ fiObFVQG fFSL^ RFIlFIJHQFL �hhhdfiObFVQGfFSL^ � � m ` VH\FSU\
�iO J Q] OSG\ OFIK H\JL J UIJl\QGJV JllVQGJHQFL JL^ QH GFLHJQL] J GFOlVKHK GFLGKlHSJV O F^KV kKIi OSG\
QL H\K VQLK FN H\K JVIKJ^i GFOOKLHK^ eaE� FI fQIKL � QH Q] bK]H �LFhL JL^ FLVi S]K^ J] J UIJl\QGJV Jld
lVQGJHQFL � JL^ NFI H\JH IKJ]FL QH \J] b KKL QLGVS^K^ QL H\Q] GJHKUFIi� KkKL JH H\K IQ]� FN ^Q]JllFQLHQLU H\K
JSH\FI h\F GVKJIVi ]HJHK] H\JH �iO J hFSV^ ]HQVV b K �iO J h QH\FSH H\K UIJl\QGJV QLHKINJGK �fGJVKHHQ � noon�
bSH JV]F �SJVQ�K] QH J] J ïkQ]SJV VJLUSJUKð �hhhdfiObFVQGfFSL^ � � m

�iO J Q] JL Fbc KGHdFIQKLHK^ OS]QG GFOlF]QHQFL JL^ ]FSL^ ]iLH\K]Q] KLkQIFLO KLH hIQHHKL QL
fO JVVHJV�dëo H\JH GJL bK S]K^ h QH\ J O QGIFlIFUIJOOJbVK ^QUQHJV ]QULJV lIF GK]]FI GJVVK^ RJlibJIJ m
`GGFI^QLU HF H\K JSH\FI] �hhhdfiObFVQGfFSL^ � � �iO J Q] b KQLU S]K^ HF ^F ]FSL^ ^K]QUL NFI OS]QG �
� VO � J^kKIHQ]QLU � HKVKkQ]QFL � kQIHSJV KLkQIFLO KLH] � ]l KKG\ JL^ \KJIQLU IK]KJIG\ � GFOlSHKI UJO K] � JL^
FH\KI kQIHSJV KLkQIFLO KLH] m ` VH\FSU\ H\ Q] O Ji bK ]F � H\K HISH\ Q] H\JH �iOJ \J] bKKL ^K]QULK^ JL^ QH
Q] OF]HVi S]K^ J] J OS]QG GFOlF]QHQFL HFFV m

[\K �I]H kKI]QFL FN �iOJ hJ] ]HJIHK^ QL áäëß FL J e JGQLHF]\ m ML áäëà QH hJ] OF^Q�K^ HF
O J�K S]K FN H\K g VJHilS] ]QULJV lIF GK]]FI m ML áäëä H\Ki ^KGQ^K^ QH O J^K LF ]KL]K HF �KKl H\K lIFc KGH
QL H\K SLQkKI]QHi ]F H\Ki NFSL^K^ J GFOlJLi� fiObFVQG fFSL^ RFIlFIJHQFL � H\JH ]HJIHK^ FlKIJHQLU FL
H\KQI ]HS^KLH JlJIHOKLH JL^ OFkK^ HF H\KQI �I]H F� GK QL áään m fQLGK H\K �I]H kKI]QFL FN �iO J QL áäëß �
H\KIK \JkK bKKL �kK O Jc FI ]FNHhJIK IKkQ]QFL] � J lFIH NIFO e JGaf HF � QL^Fh ] QL áään � JL^ lFIH] HF
�kK ^Q�KIKLH \JI^hJIK JGGKVKIJHFI] QLGVS^QLU H\K GSIIKLHVi ]SllFIHK^ RJlibJIJ m RSIIKLHVi �iO J ISL]
KQH\KI FL J eJGQLHF]\ FI gR JL^ FL H\K RJlibJIJ � J UKLKIJVdlSIlF]K OSVHQlIF GK]]FI GFOlSHKI H\JH GJL
]SllFIH NIFO p HF në lJIJVVKV lIF GK]]FI] m

�iO J lIFkQ^K] hJi] HF GIKJHK JL^ OJLQlSVJHK ]FSL^ Fbc KGH] UIJl\QGJVVi h QH\ IKJVdHQO K ]FLQG
NKK^bJG� kQJ ]FNHhJIK ]iLH\K]Q] m ML FI^KI HF F�KI IKJVdHQO K ]iLH\K]Q] h QH\FSH \JkQLU HF GFOlIFO Q]K
�K�QbQVQHi� H\K JSH\FI] ^KGQ^K^ NFI J ]l KGQJVQ K^ \JI^hJIK Efg NFI b KQLU bFH\ K� GQKLH JL^ lIFUIJOOJbVK m
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�SH � J] H\K JSH\FI] JG�LFh VK^UK � H\K OJQL IKJ]FL NFI S]QLU H\K g VJHilS] lVJHNFIO hJ] H\JH QL H\K
GFOlSHKI h QH\ fO JVVHJV� H\Ki GFSV^L �H KkKL UKH no� ]JOlVK] l KI ]KGFL^ m

� \KL ^K]QULQLU �iO J � H\K JSH\FI] QLHKLHQFLJVVi �KlH JhJi NIFO eS]QGd� VJLUSJUK] JL^ OS]QG
LFHJHQFL bJ]K^ ]i]HKO ] �fGJVKHHQ JL^ ¤F\L]FL � áäëë� m `GGFI^QLU HF H\KO H\K O JQL IKJ]FL] H\JH FL H\K
FLK \JL^ � eS]QGd� VJLUSJUK] ]KV^FO F�KI QOOK^QJHK NKK^bJG� JL^ GJL bK NIS ]HIJHQLU NFI GFOlF]KI]
HIiQLU HF K�lKIQO KLH LKh ]FSL^] JL^ H\Ki O J�K QH ^Q� GSVH HF GFLHIFV \QU\KI VKkKVdJ]lKGH] FN OS]QG ]SG\
J] l\IJ]K] FI VFhKIdVKkKV NKJHSIK] ]SG\ J] H\F]K IKVJHK^ HF HQObIK � h\QG\ \JkK HF b K GFLHIFVVK^ NIFO
J ^Q�KIKLH � VK m `L^ FL H\K FH\KI \JL^ � KLkQIFLO KLH] bJ]K^ FL OS]QG LFHJHQFL ^F LFH F�KI KLFSU\
�K�QbQVQHi J] JL JGFS]HQG KkKLH GJLLFH bK NSVVi ]lKGQ�K^ h QH\ HIJ^QHQFLJV OS]QG LFHJHQFL m

ML �iO J H\KIK Q] LF GVKJI ^Q]HQLGHQFL bKHhKKL ML]HISO KLH JL^ fGFIK m �kKIiH\QLU QL �iOJ �
NIFO J ]QLUVK HQObIK HF H\K ]HISGHSIK FN H\K h\FVK GFOlF]QHQFL Q] J [ ´°±¶ Z¾3 ¯º³m [\K ]FSL^ Fbc KGH
QL �iO J Q] QL ]lQIK^ FL H\K ´¾3 ¯³ ´±´µ¯ FN g QKIIK fG\JK�KI �fG\JK�KI � áäßß� m ` fFSL^ abc KGH GJL bK
O JLQlSVJHK^ � HIJL]NFIO K^ � JL^ GFObQLK^ QLHF LKh fFSL^ abc KGH] m abc KGH] H\JH hKIK KLGJl]SVJHK^ QLHF
JLFH\KI Fbc KGH GJL bK bIFSU\H bJG� HF H\K HFl VKkKV Fbc KGH � JL^ HFl VKkKV Fbc KGH] GJL bK GFObQLK^
JL^ \Q^^KL QL J iKH \QU\KIdVKkKV Fbc KGH m fFSL^ Fbc KGH] JIK SLQNFIO ]F JLi UQkKL fFSL^ Fbc KGH GJL bK
]Sb]HQHSHK^ NFI JLi FH\KI fFSL^ Fbc KGH m

` �iO J fFSL^ abc KGH GJL bK KQH\KI J lvnjz�kvq FI J fu�j }wvuq m � \QVK J lvnjz�kvq Q] J
IKUS VJI ]FSL^ FI GFVVKGHQFL FN ]JOlVK] � J fu�j }wvuq Q] H\K ]FSL^ IK]SVH FN JllViQLU J UQkKL NSLGHQFL
HF QH] °¾´°±¶m ML H\Q] ]KL]K � J fFSL^ QL �iO J Q] IKlIK]KLHK^ J] J ^QIKGHK^ JGiGVQG UIJl\ �E`Ð�
h QH\ J ]QLUVK IFFH LF^K m �JG\ K^UK QL H\K UIJl\ IKlIK]KLH] H\K IKVJHQFL ï Q] J NSLGHQFL FN ð m ` ]Sb]FSL^
GJL bK ]\JIK^ JOFLU ]KkKIJV }nxiulvnjz} m ` fFSL^ E`Ð Q] ]QO QVJI HF JL K�lIK]]QFL HIKK QL H\JH H\K
KkJVSJHQFL FN H\K \QU\KI LF^K] ^Kl KL^] FL H\K IK]SVH FN H\K VFhKI LF^K] m

ML FI^KI HF \KJI J fFSL^ Fbc KGH QH Q] LKGK]]JIi HF ïKkJVSJHKð QH � H\JH Q] � GFLkKIH QH HF J ]JOlVK
]HIKJO m �kKIi ]FSL^ Fbc KGH �LFh ] \Fh HF GFOlSHK QH] LK�H ]JOlVK m [\K LF^K] FN H\K E`Ð JIK KkJVSJHK^
QL lF]HdFI^KI m � \KL J fFSL^ Fbc KGH E`Ð QLGVS^K] EKVJi LF^K] H\K E`Ð Q] �I]H K�lJL^K^ QLHF J ]KIQK]
FN HQO KdHJUUK^ E`Ð �] m

` lvnjz�kvq \J] LF }n�lvnjz} m �FI QL ]HJLGK J r philvnjz Q] ^K�LK^ J] H\K QLlSH NIFO H\K
JLJVFUdHFd^QU QHJV GFLkKIHKI m ` {vkijk p��lvnjz Q] FLK H\JH ^FK] LFH IK]lFL^ ^QIKGHVi HF J {��s OK]]JUK m
� \KL QH IKGKQkK] ]SG\ J O K]]JUK QH GIKJHK] JL LKh lvnjz NIFO QH] ln� }vnjz JL^ H\KL ]KL^] QH H\K x��s
OK]]JUK m ` {vkijk p��lvnjz LF^K K�lJL^] QLHF J ]SbUIJl\ ^SIQLU KkJVSJHQFL m `L QLHKIK]HQLU K�JOlVK
FN {vkijk p��lvnjz Q] H\K �uimnij osfu�j }wvuq � QH GFLHJQL] J] JL JHHIQbSHK J NSLGHQFL FN HQO K � NIK�SKLGi
JL^ H\K ^SIJHQFL FN QH] ]Sb]FSL^ m

` �iOJ r pwkiz Fbc KGH Q] J lvnjz Fbc KGH h QH\ kJIQJb VK] m ` VQNHK^ Fbc KGH GJL hFI� J] JL
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ï QL]HISO KLHð H\JH Q] QL]HJLHQJHK^ JL^ ]G\K^SVK^ NIFO J ]GFIK J] QL H\K eS]QGd� ]HiVK VJLUSJUK] m ML
�iO J J �n }po� Q] J lvnjz Fbc KGH h\F]K lJIJO KHKI] QLGVS^K J ]GFIK JL^ J GFVVKGHQFL FN ]Sb]FSL^] HF
b K S]K^ J] QL]HISO KLH] m `Li kJIQJb VK lJIJO KHKI FN J ]Sb]FSL^ GJL bK ]KH NIFO H\K ]GFIK m ML H\K ]GFIK
VJLUSJUK JL KkKLH Q] ]l KGQ�K^ J] H\K ]Sb]FSL^ LJOK � J ]HJIH HQO K JL^ JLi LSObKI FN �lJIJOKHKI � kJVSK�
lJQI] m gJIJO KHKI kJVSK] GJL JV]F b K ]Sb]FSL^] m

` �iOJ fu�j }wvuq GJL bK SLJIi FI �dJIim `L �dJIi fu�j }wvuq \J] JL �uziuizyv��iok pvj FN
]FSL^] �LJOK^ }n�lvnjz}� m [\K lIQO JIi �dJIi HIJL]NFIO JIK � p�iu � yvj o�kij�k pvj JL^ �n�k px�piu m
aL H\K FH\KI \JL^ � JL SLJIi HIJL]NFIO \J] J ]QLUVK ]FSL^ QL QH] JHHIQbSHK }n�lvnjz} �K mU m EKVJiK^ �
`OlVQHS^K fGJVK^ mmm� m

MH HJ�K] J �LQHK JOFSLH FN HQO K HF GFOlSHK J ]FSL^ Fbc KGH � H\KIKNFIK � IKJVdHQO K GJLLFH b K
USJIJLHKK^ m �iOJ JHHJG�] H\Q] lIFbVKO QL HhF hJi] _ FLK FlHQFL Q] HF VFhKI H\K ]JOlVK IJHK JL^ HIi
JUJQL � H\K FH\KI Q] HF JVVFh H\K FSHlSH ]JOlVK] HF b K ]HFIK^ FL ^Q]� �H\K ]JOlVK � VK FL H\K ^Q]� GJL bK
HIKJHK^ c S]H VQ�K JLi FH\KI Fbc KGH� m

[\K GFLGKlHSJV Fbc KGHdFIQKLHK^ OF^KV QL �iO J Q] J GKLHIJV Q]]SK JL^ QH Q] QL NJGH H\K FLVi H\QLU
H\JH \J] LFH G\JLUK^ ]QLGK QH] �I]H kKI]QFL] m `GGFI^QLU HF H\K JSH\FI] � H\Q] ^KOFL]HIJHK] QH] �K� Qb QVQHi
JL^ \Fh hKVV QH ]SQH] H\K GIKJHQkK lIF GK]] m �FI K�JOlVK � QL H\K �I]H kKI]QFL] JVH\FSU\ ]HISGHSIK] GFSV^ b K
HQO KdkJIiQLU � lJIJOKHKI kJVSK] hKIK GFL]HJLH m �SH H\Ki IKJVQ K^ H\JH O J�QLU lJIJO KHKI] KkKLHd^IQkKL
H\K VJLUSJUK hFSV^ bK OFIK QLHKIJGHQkK JL^ hFSV^ FlKL HF K�HKILJV GFLHIFV ]SG\ J] e MEM m ML kKI]QFL
p mâ H\Ki J^^K^ JL KkKLH VJLUSJUK m [\K QOlIFkKO KLH FL H\K �SJVQHi FN H\K LKh ]FSL^] ^KOFL]HIJHK^ QH
\J^ bKKL J UFF^ ^KGQ]QFL m �SH H\K FIQUQLJV ^JHJ ]HISGHSIK hJ] IFbS]H KLFSU\ HF JGGFOOF^JHK HF H\Q]
O Jc FI ]\QNH m

aLK FN H\K Q^KJ] bK\QL^ �iO J Q] H\JH FLK GJL KJ]QVi lVSU LKh JVUFIQH\O ] m �iO J \J] lIFkKL
FlKL KLFSU\ HF JGGFOOF^JHK LKh JVUFIQH\O ] H\JH H\K JSH\FI] \JkK ^KkKVFl K^ ^SIQLU H\K iKJI] m MH Q]
QOlFIHJLH HF LFHK H\JH �iO J Q] LFH ^K]QULK^ HF JVVFh H\K S]KI HF K�HKL^ H\K KLkQIFLO KLH bi J^^QLU
LKh Fbc KGH] JL^ ^FK] LFH F�KI JGGK]] HF QH] ]FSIGK GF^K m [\Q] Q] FLK FN H\K IKJ]FL] hK GJLLFH GVJ]]QNi
J] J NIJO KhFI� m

�SH JlJIH NIFO QH] GFLGKlHSJV O F^KV � �iO J \J] JL K�HKL]QkK JL^ �K� QbVK S]KI QLHKINJGK m [\K
GSIIKLH UIJl\QGJV IKlIK]KLHJHQFL \J] KkFVkK^ FkKI H\K iKJI] m [\K Jb]HIJGH ]HISGHSIK GJO K �I]H � JL^ H\K
UIJl\QG] KkFVkK^ QL FI^KI HF IKlIK]KLH H\K ]HISGHSIK m

ML H\K �I]H kKI]QFL] J fFSL^ hJ] ]lKGQ�K^ J] fOJVVHJV� GF^K m [\Q] �SQG�Vi KkFVkK^ QLHF J
ï ]KVKGHQFLdNIFO dVQ]Hð QLHKINJGK m ML FI^KI HF IK^SGK H\K LKK^ NFI HilQLU � H\K QLHKINJGK hJ] G\JLUK^ HF
H\K ï©S]]QJL EFVVð ]HiVK h\KIK fFSL^] hKIK IKlIK]KLHK^ J] GFLHJQLKI] FN FH\KI ]FSL^] m EFSbVK GVQG�QLU
FlKLK^ J LKh h QL^Fh ]\Fh QLU H\ Q] ]FSL^ m [\Q] QLHKINJGK hJ] UFF^ JH IKkKVQLU H\K IKGSI]QkKLK]] bSH
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LFH H\K FkKIJVV ]HISGHSIK m [\KL QH hJ] G\JLUK^ HF H\K bF� QLHKIGFLLKGHQFL lJIJ^QUO JVJ e J� h QH\ �Fh
^QIKGHQFL NIFO HFl HF bFHHFO � IKlIK]KLHQLU J E`Ð �^QIKGHK^ JGiGVQG UIJl\� m �JHKI H\K ^QIKGHQFL hJ]
G\JLUK^ NIFO VKNH HF IQU\H m ` VH\FSU\ H\K SL^KIViQLU ]HISGHSIK] ^Q^ LFH G\JLUK � G\JLUQLU ]FOKH\QLU J]
]QOlVK J] H\K ^QIKGHQFL O J^K lKFlVK SL^KI]HJL^ H\K ]HISGHSIK ^Q�KIKLHVi JL^ H\KIKNFIK GIKJHK ^Q�KIKLHVim
`lJIH NIFO H\K GKLHIJV ]HISGHSIJV IKlIK]KLHJHQFL � �iO J JV]F QLGVS^K] J HQO KVQLK IKlIK]KLHJHQFL m

v~ x� x~ ¤ &¤
eJ� �gSG�KHHK � áää áJ � gSG�KHHK � noon � c QGJIKVVQ � noon� � HFUKH\KI h QH\ gE JL^ ce J� H\JH JIK

lJIHQGSVJI QL ]HJLGK] FN H\K ]JO K OF^KV � Q] � JlJIH NIFO RfFSL^ �]KK ]KGHQFL n mß mámn� � lIFbJbVi H\K OF]H
h Q^KVi S]K^ GFOlSHKI OS]QG KLkQIFLO KLH JL^ h QH\ FLK FN H\K VFLUK]H ^KkKVFlO KLH VQNK m e J� Q] � JGGFI^QLU
HF QH] JSH\FI e QVVKI gSG�KHHK � ï J UIJl\QGJV lIFUIJOO QLU KLkQIFLO KLH NFI ^KkKVFlQLU IKJVdHQO K OS]QGJV
JllVQGJHQFL]ð �gSG�KHHK � áää áJ� m e J� hJ] �I]H h IQHHKL NFI e JGQLHF]\ � H\KL lFIHK^ HF �Kj[ hFI�]HJHQFL]
JL^ QH Q] LFh JkJQVJb VK QL JLi FN QH] NFIO ] NFI OF]H FlKIJHQLU ]i]HKO ] JL^ lVJHNFIO ] m `H H\K HQO K eJ�
hJ] lIFlF]K^ � UIJl\QGJV JllVQGJHQFL] K� Q]HK^ bSH H\Ki ^Q^ LFH J^^IK]] H\K IKJVdHQO K Q]]SK m aL H\K FH\KI
\JL^ � FH\KI ]i]HKO ] H\JH \J^ J^kJLGK^ IKJVdHQO K ]HIJHKUQK] ^Q^ LFH \JkK UIJl\QGJV QLHKINJGK m e J� hJ]
bFIL J] J GFOlIFO Q]K QL b KHhKKL bFH\ JllIFJG\K] m

` VH\FSU\ eJ� \J] b KKL GVJ]]Q�K^ J] J UIJl\QGJV VJLUSJUK�JllVQGJHQFL � QH] ^K�LQHQFL Q] J O JHd
HKI FN GFLHIFkKI]im `GGFI^QLU HF H\K JSH\FI e J� hJ] LFH QLHKL^K^ HF bK J lIFUIJOO QLU VJLUSJUK
�gSG�KHHK � áääß� m aL H\K FH\KI \JL^ � QL �E�G\KVVK � nooo� hK �L^ H\JH e J� GJL bK ]KKL J] ïJL QOlKIJHQkK
UIJl\QGJV lIFUIJOO QLU VJLUSJUKð FI J ïUIJl\QGJV QLHKINJGK UKLKIJHFIð m aSI FlQLQFL Q] H\JH e J� Q] LFH
OFIK H\JL J UIJl\QGJV JllVQGJHQFL JVH\FSU\ QH] UIJl\QGJV O F^KV \J] \J^ ]F OSG\ ]SGGK]] H\JH QH \J]
JVO F]H UQkKL lVJGK HF H\K e J� lJIJ^QUO m ` ] J O JHHKI FN NJGH e J� GJL LFh bK ]KKL J] J GFLGKlHSJV
O F^KV H\JH \J] \J^ JL^ ]HQVV \J] O JLi ^Q�KIKLH QOlVKO KLHJHQFL] � b KNFIK K�l VJQLQLU JLi FN H\KO QH Q]
QLHKIK]HQLU HF SL^KI]HJL^ QH] ^KkKVFlOKLH \ Q]HFIim

e J� �] lIK^KGK]]FI hJ] GJVVK^ H\K gJHG\KI JL^ hJ] lIK]KLHK^ bi e QVVKI gSG�KHHK QL áäëë
�gSG�KHHK � áäëë� m [\K gJHG\KI hJ] J e JGQLHF]\ ]FNHhJIK NFI HIKJHQLU JL^ GFLHIFVVQLU e MEM m [\K gJHG\KI
hJ] JG�SQIK^ bi H\K al GF^K `OKIQGJL GFOlJLi h\KIK EJkQ^ c QGJIKVVQ J^^K^ O JLi LKh NKJHSIK] JL^
KL\JLGKO KLH] JL^ GFLkKIHK^ QLHF H\K lFlSVJI e J� �alGF^K m

ML áäëä MIGJO ]HJIHK^ H\K MIGJO fFSL^ gIF GK]]QLU �FI�]HJHQFL �Mfg� � lIFc KGH QL FI^KI HF
^KkKVFl J GFOlVKHK hFI�]HJHQFL NFI JS^QF JL^ OS]QG hFI�QLU FL J �Kj[f[�g KLkQIFLOKLH m [\Q]
lIFc KGH KLJbVK^ HF ^KkKVFl J LKh kKI]QFL FN H\K gJHG\KI �LFhL J] e J� �Mfg� m [\K O JQL LFkKVHi FN
H\ Q] kKI]QFL hJ] QH] GVQKLH ]KIkKI JIG\QHKGHSIK _ FL FLK \JL^ H\K UIJl\QGJV QLHKINJGK JL^ FL H\K FH\KI J
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IKJVdHQO K ]FSL^ lIF GK]]QLU KLkQIFLO KLH GJVVK^ �[f m
aLGK H\K Mfg� ]HJIHK^ HF KkFVkK � QH b KGJO K GVKJI H\JH e J� �Mfg� \J^ HF bKGFO K OFIK lFIHJbVK

HF ^Q�KIKLH l VJHNFIO ] m �FI H\JH IKJ]FL J LKh kKI]QFL hJ] hIQHHKL GJVVK^ e J� ��[f m [\K kKI]QFL hJ]
^Q]HIQbSHK^ NFI fQVQGFL ÐIJl\QG] GFOlSHKI] m

e QVVKI gSG�KHHK ]HJIHK^ JbFSH H\K ]JOK HQOK h QH\ H\K ^KkKVFlO KLH FN H\K NIKK gE KLkQIFLO KLH
�gSG�KHHK � áääß � gSG�KHHK � áääàJ � gSG�KHHK � áääàb� QL FI^KI HF UQkK JL]hKI HF ]FO K e J� VQO QHJHQFL] �
LJOKVi QH] VJG� FN ]SllFIH NFI ^iLJO QG ^JHJ ]HISGHSIK] m gE S]K^ OJLi FN H\K IK]SVH] FN H\K `LQO JV
lIFc KGH JL^ QLHIF^SGK^ J lFIHJb VK UIJl\QGJV QLHKINJGK bJ]K^ FL [GV�[� m ML áääà � \K KL\JLGK^ gE �]
JS^QF lIF GK]]QLU OF^SVK JL^ LJO K^ QH e fg �e J� fQULJV gIF GK]]QLU� m e fg hJ] J^^K^ HF e J� �alGF^K �
QLHIF^SGQLU H\KIKNFIK IKJVdHQO K JS^QF lIF GK]]QLU m

[\K UIJl\QGJV QLHKINJGK QL e J� ��[f hJ] IKdQOlVKO KLHK^ QL ¤JkJ JL^ H\JH UJkK IQ]K HF ce J� �
J LKh QOlVKO KLHJHQFL FN H\K e J� VJLUSJUK m `H H\K OFOKLH FN H\Q] h IQHQLU H\K ¤JkJ QLHKINJGK QL ce J�
Q] bKQLU IKdh IQHHKL QL giH\FL J] QH ^KlKL^K^ FL ]FO K lIFlIQKHJIi VQbIJIQK] m

` VH\FSU\ NIFO H\K bKUQLLQLU e J� hJ] QLHKL^K^ HF b K J SLQ�K^ KLkQIFLO KLH bFH\ NFI ]QULJV
JL^ GFLHIFV �Fh � QH hJ] \Q]HFIQGJVVi ^KkKVFlK^ J] J e MEM lIFUIJO m �JHKI FL � e J� hJ] K�HKL^K^ HF
QLGVS^K ]QULJV lIF GK]]QLU GJlJbQVQH QK] �gSG�KHHK � áää áJ� � H\K]K GJlJbQVQHQK] JIK LFh QL e J� H\IFSU\ H\K
e fg K�HKL]QFL �EFbIQJL KH JV m� nooo� m

MH Q] b KiFL^ FSI ]GFlK HF UQkK J GFOlVKHK kQKh FN e J� JL^ IKVJHK^ KLkQIFLOKLH] m �FI H\Q]
IKJ]FL hK h QVV OF]HVi GFLGKLHIJHK QL QH] ]QULJV lIF GK]]QLU GJlJbQVQHQK] JL^ FL gE � QH] NIKK kKI]QFL m

[\K OF]H QOlFIHJLH Q]]SK QL e`j Q] QH] UIJl\QGJV O F^KV m [\K NSL^JO KLHJV QHKO Q] H\K » ·³ºÆ �
J GFVVKGHQFL FN bF�K] GFLLKGHK^ bi VQLK] m ` lJHG\ GJL KQH\KI bK QL ï ISLð FI ïK^QHð O F^K m [\K bF�K]
IKlIK]KLH ´¾3 ¯º³ H\JH hJQH NFI OK]]JUK] HF bK lJ]]K^ HF H\KO m [\Ki O Ji IK]lFL^ bi HJ�QLU JL JGHQFL
FI bi lJ]]QLU OK]]JUK] HF FH\KI bF�K] m �F�K] O Ji \JkK ²±¬¯³ JL^ ´°³¬¯³� h\QG\ JIK IKlIK]KLHK^ J]
^JI� IKGHJLUVK] m �QLK] GFLLKGH QLVKH] HF FSHVKH] JL^ J O K]]JUK lJ]]K^ HF JL FSHVKH Q] HIJL]NKIIK^ HF JVV
QL VKH] GFLLKGHK^ HF QH m [\K OK]]JUK] JIK JL FI^KIK^ VQ]H FN JHFO ] � KJG\ FN h\QG\ O Ji bK J LSObKI FI J
]iObFV m

`lJIH NIFO ]KL^QLU�IKGKQk QLU O K]]JUK] H\IFSU\ H\K FSHVKH]�QL VKH] � Fbc KGH] GJL JGGK]] H\K GVF G�
JL^ H\K e MEM M�a m [\K GVFG� Q] JGGK]]K^ h QH\ J GJVVbJG� O KG\JLQ]O m ML FI^KI HF IKGKQkK QLlSH e MEM
O K]]JUK] H\K Fbc KGH OS]H b K QL ]KIHK^ QL H\K e MEM GJVVbJG� VQ]H � FSHlSH e MEM O K]]JUK] JIK ]KLH bi GJVVQLU
J VQbIJIi NSLGHQFL m

�i GFLkKLHQFL � QN JL Fbc KGH \J] OFIK H\JL FLK QLVKH � QH] VKNHO F]H FLK Q] H\K ïJGHQkKð FLK m gJ]]QLU
J O K]]JUK HF QH GJS]K] ]FO KH\QLU HF \JllKL � lJ]]QLU QH HF H\K FH\KI QL VKH] c S]H G\JLUK] H\K ]HJHK FN H\K
Fbc KGH m ML J ]QO QVJI hJi� FSHlSH O K]]JUK] JIK JVhJi] hIQHHKL HF FSHVKH] NIFO IQU\H HF VKNH m
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�KNFIK e fg hJ] QLHIF^SGK^ ]QULJV lIFGK]]QLU QL e`j hJ] GJIIQK^ FSH bi J GFVVKGHQFL FN ³²¬¶¯
GVJ]]K] QOlVKO KLHK^ QL H\K �[f KLUQLK m [\K]K Fbc KGH] GFOOSLQGJHK^ H\IFSU\ QLVKH] JL^ FSHVKH] S]QLU
H\K ²Ë±·¬ O K]]JUK m �SH H\K GJVGSVJHQFL] FL ]QULJV] IK�SQIK^ OFIK GFOOSLQGJHQFL bJL^h Q^H\ H\JL H\K
O K]]JUK lJ]]QLU O KG\JLQ]O GJL F�KI �gSG�KHHK � áää áb� m �FI H\JH IKJ]FL H\Ki S]K^ J ]lKGQJV ]G\K^SVQLU
O KG\JLQ]O bJ]K^ FL J ^SHi GiGVK H\JH Q] GJIIQK^ FSH IKUSVJIVi HF GFOlSHK J LKh ]KH FN FSHlSH ]QULJV] m

[ QV^K Fbc KGH] K�KGSHK^ lIF GK]]QLU HJ]�] FL ��K^d]Q K kKGHFI] HilQGJVVi bKHhKKL áß JL^ ßp ]JO d
lVK] m [\K Efg GFOlSHJHQFL lKIQF^ hJ] ]KH HF H\K ]JOlVQLU IJHK ^QkQ^K^ bi H\K bS�KI ]Q K m [ QV^K
Fbc KGH] QLHKIGFOOSLQGJHK^ JH ]KHSl HQO K QL FI^KI HF ^KHKIO QLK J GJVVQLU FI^KI JL^ H\K J^^IK]]K] FN
QLlSH�FSHlSH ]QULJV] HF bK S]K^ m [\Q] GFOOSLQGJHQFL hJ] ^FLK H\IFSU\ H\K ]QULJV O K]]JUK S]QLU IKUd
SVJI QLVKH]�FSHVKH] m [\K ]QULJV O K]]JUK HFF� HhF QLHKUKI] _ J ]KVKGHFI �y���f |�{�fl � y���f��f{�fl FI
��|f � JL^ H\K J^^IK]] FN J ]QULJV Fbc KGH m Efg Fbc KGH] GJLLFH QLQHQJHK O K]]JUK] h\KL QL H\K ^SHi GiGVK m
[\Q] O Ji QLHIF^SGK J ]OJVV bSH LFLd KIF ^KVJi bKHhKKL O K]]JUK JL^ JGHSJV lIF GK]]QLU m [ QV^K GVJ]]K]
GFOOSLQGJHK^ h QH\ GFLHIFV Fbc KGH] H\IFSU\ H\KQI O KObKI JHHIQbSHK] m

�FI bSQV^QLU H\K ^SHi GiGVK GJVV VQ]H H\K }p�j�� OK]]JUK hJ] S]K^ m [\K ]QULJV O K]]JUK JGHK^
VQ�K J HF�KL S]K^ bi HQV^K Fbc KGH] HF ]QOSVJHK ^JHJd^IQkKL ^JHJ�Fh LKHhFI�] m �JG\ HQV^K Fbc KGH GFSV^
ïISLð FLVi h\KL QH \J^ ^JHJ QL JVV QH] QLlSH] JL^ H\KL lIF^SGK^ QLHF JVV QH] FSHlSH] m �JG\ HQO K J HQV^K
Fbc KGH hJ] ISL � QH JllKL^K^ QH]KVN HF H\K GJVV VQ]H m

� \KL J ^JG Fbc KGH IKGKQkK^ H\K }k�uk OK]]JUK � QH HIJkKI]K^ H\K VQ]H FN JVV HQV^K Fbc KGH] GJS]QLU
H\KO HF ]KL^ H\K y���f |�{�fl OK]]JUK HF JVV QH] FSHVKH] m �JG\ QLVKH JV]F GFSLHK^ H\K LSObKI FN FSHlSH]
GFLLKGHK^ HF QH m [\K VQ]H hJ] HIJkKI]K^ J ]KGFL^ HQO K JL^ JLi HQV^K Fbc KGH H\JH \J^ LF QLVKH] FI h\F]K
QLVKH] GFSLH HF  KIF hJ] J^^K^ HF H\K GJVV VQ]H m ` G\JLUK QL H\K LKHhFI� Q] IK�KGHK^ J] J G\JLUK QL H\K
Efg ^SHi GiGVK GJVV VQ]H m

� JG\ HQO K J HQV^K Fbc KGH hJ] J^^K^ HF H\K VQ]H � LKh ]QULJV] hKIK JVVF GJHK^ NFI JVV QH] FSHVKH]
JL^ H\K FSHVKH] hKIK �I]H lJ]]K^ J y���f��f{�fl OK]]JUK JL^ H\KL J EaM[ OK]]JUK m [\K �I]H O K]]JUK
hJ] ]QOlVi lJ]]K^ HF GFSLH H\K LSObKI FN QL VKH] GFLLKGHK^ HF KJG\ QLVKH m [\K ��|f OK]]JUK lJ]]K^
H\K J^^IK]] FN H\K LKh Vi JVVF GJHK^ ]QULJV JL^ QLNFIO K^ H\K lJHG\ H\JH H\K ]QULJV hJ] IKJ^i HF bK S]K^ m
[\KIKNFIK h\KL J HQV^K Fbc KGH IKGKQkK^ J ��|f OK]]JUK QH GFSV^ ^KHKIO QLK h\KH\KI JVV QH] QLlSH] hKIK
JkJQVJbVK m ` NHKI ^KGIKO KLHQLU H\K QLVKH �] GFSLH � QN JVV QL VKH] GFSLH hKIK ]KH HF  KIF H\K Fbc KGH GFSV^ b K
J^^K^ HF H\K GJVV VQ]H � �LFh QLU JVIKJ^i H\K J^^IK]]K] FN JVV QH] QLlSH] JL^ FSHlSH] m

[\K ]QULJV JVVF GJHK^ NFI J ]QULJV FSHlSH GFSV^ b K NIKK^ J] ]FFL J] H\K VJ]H HQV^K Fbc KGH \JkQLU QH
J] QLlSH hJ] lSH FL H\K GJVV VQ]H m [\Q] hJi� J G\JQL FN HQV^K Fbc KGH] KJG\ h QH\ FLK QLlSH JL^ FLK FSHlSH
hFSV^ HilQGJVVi S]K H\K ]JO K ]QULJV QLlVJGK �QOlFIHJLH NFI lIFGK]]FI] h QH\ VQO QHK^ O KOFIi� m

MN JH H\K KL^ FN H\K GJVV VQ]H bS QV^QLU lIF GK]] � J HQV^K Fbc KGH hJ] LFH FL H\K VQ]H � QH O KJLH H\JH J
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]QULJV VFFl \J^ bKKL ^KHKGHK^ m [\Q] hJ] JL SLhJLHK^ ]QHSJHQFL J] QN J ]QULJV VFFl hJ] JGHSJVVi LKK^K^
J ^KVJi IKJ^�hIQHK lJQI \J^ HF b K S]K^ �]KH HF H\K O QLQOSO FN FLK ^SHi GiGVK � m

[ QV^K Fbc KGH] GJIIQK^ FSH H\KQI Efg JGHQFL] ]iLG\IFLFS]Vi ]F K�KGSHQFL FI^KI FN QLlSH] JL^
FSHlSH] ^Q^ LFH O JHHKI m �SH GFLHIFV lJIH] FN J lJHG\ GFS V^ b K JGHQkJHK^ QL ^Q�KIKLH hJi] iQKV^QLU
^Q�KIKLH IK]SVH] m

� \QVK H\K lIKkQFS] K�l VJLJHQFL Q] bJ]QGJVVi JbFSH e QVVKI gSG�KHHK �] ^K]QUL � EJkQ^ c QGJIKVVQ
]HJIHK^ hFI�QLU QL lJIJVVKV h QH\ JLFH\KI QOlVKO KLHJHQFL FN e J� ]QULJV lIF GK]]QLU GJlJbQVQHQK] m [\Q] LKh
^K]QUL �LJVVi UJkK l VJGK HF e fg �eJ� fQULJV gIFGK]]QLU � m e fg Q] LFh J bJ]QG K�HKL]QFL FN e J� � Sl HF
H\K lFQLH H\JH H\K GSIIKLH KLkQIFLO KLH Q] �LFhL J] e J� �efgm

e fg �EFbIQJL KH JV m� nooo� QLGVS^K] FkKI áào eJ� Fbc KGH] NFI ^QU QHJV ]QULJV lIF GK]]QLU m ML H\K
UIJl\QGJV KLkQIFLO KLH e fg Fbc KGH] JIK kKIi ]QO QVJI HF e J� Fbc KGH] h QH\ H\K FLVi ^Q�KIKLGK H\JH H\KQI
LJOK KL^] h QH\ J �¥ �m e fg Fbc KGH] JIK GFLLKGHK^ H\K ]JO K hJi H\JL eJ� Fbc KGH] bSH QLHKIGFOOSLQGJd
HQFL Q] GFLGKlHSJVVi ^Q�KIKLH m ML]HKJ^ FN K]HJbVQ]\QLU J lJH\ NFI O K]]JUK] � e fg GFLLKGHQFL] K]HJb VQ]\ J
IKVJHQFL]\Ql bKHhKKL Fbc KGH] JL^ H\JH IKVJHQFL]\ Ql Q] S]K^ HF GJVGSVJHK H\K JS^QF QLNFIO JHQFL LKGK]]JIi
JH J lJIHQGSVJI QL ]HJLH m [\K GFL�USIJHQFL FN e fg Fbc KGH] Q] �LFhL J] H\K ²Ë±·¬ ±¯³Ê ´µÍ m

e fg JIK QL GFL]HJLH GFOOSLQGJHQFL m e J� Fbc KGH] ]QH Q^VK hJQHQLU NFI J O K]]JUK HF F GGSI � bSH
e fg Fbc KGH] JIK JVhJi] JGHQkK � GFL]HJLHVi GFOlSHQLU H\K GSIIKLH FSHlSH ]JOlVK] m �FI H\JH IKJ]FL � JL
e fg ]QULJV LKHhFI� GJL bK SL^KI]HFF^ J] J lFIHQFL FN J lJHG\ H\JH ISL] JH J NJ]HKI �JS^QF� IJHK H\JL
eJ� m e J� �JL^ H\S] H\K S]KI� GJL FLVi J�KGH H\K ]QULJV lFIHQFL FN H\K lJHG\ KkKIi O QVVQ]KGFL^ m � \JH
\JllKL] QL b KHhKKL H\F]K O QVVQ]KGFL^] Q] GJVGSVJHK^ JL^ lKINFIO K^ bi e fgm

fFO K efg Fbc KGH] lIFkQ^K J VQL� bKHhKKL e J� JL^ efg JL^ HF HIJL]VJHK b KHhKKL GFLHIFV IJHK
JL^ JS^QF IJHK m e fg QLVKH] GJL JGGKlH bFH\ ]QULJV JL^ eJ� OK]]JUK] �K mU m H\Ki GJL bK HSILK^ FL JL^
F� h QH\ H\K e J� OK]]JUK] }k�uk JL^ }kvx � m ` eJ� lJHG\ GJL GFLHJQL bFH\ eJ� JL^ efg Fbc KGH] m
�KkKIH\KVK]] � NFI FIUJLQ JHQFL � e fg Fbc KGH] QL J ]QULJV LKHhFI� JIK FNHKL KLGJl]SVJHK^ QL J ]SblJHG\ m

gSIK EJHJ �FI g^ NFI ]\FIH� �gSG�KHHK � áääß � gSG�KHHK � áääàJ � gSG�KHHK � áääàb � gSG�KHHK � noop �
hhhdgE � � Q] J IKJVdHQO K UIJl\QGJV lIFUIJOO QLU KLkQIFLO KLH NFI JS^QF JL^ UIJl\QGJV lIF GK]]QLU m MH Q]
kKIi ]QO QVJI HF H\K e J��efg ]i]HKO bSH Q] ]QOlVKI JL^ OFIK lFIHJb VK m g^ JV]F \J] HhF bJ]QG NKJHSIK]
H\JH JIK LFH JkJQVJbVK QL e J� �efg _ �I]H � kQJ H\K Ð�e lJG�JUK � g^ GJL bK S]K^ NFI ]QOSVHJLKFS]
GFOlSHKI UIJl\QG] JLQO JHQFL JL^ GFOlSHKI JS^QF d ]KGFL^ � JL K�lKIQO KLHJV NJGQVQHi Q] lIFkQ^K^ NFI
^K�LQLU JL^ JGGK]]QLU ^JHJ ]HISGHSIK] m

g^ Q] JL K�FIH HF ]FVkK ]FOK lIFb VKO ] QL e J� h\QVK �KKlQLU QH] ]HIKLUH\ m g^ hJ] ^K]QULK^ bi
eJ� �] JSH\FI e QVVKI gSG�KHHK JL^ JVH\FSU\ \K O KLHQFL] H\JH QH hJ] LFH \Q] QLHKLHQFL HF O J�K J eJ�
GVFLK \K IKGFULQ K] H\JH h\KLKkKI H\KIK hJ] LF IKJV IKJ]FL HF O J�K ]FOKH\QLU ^Q�KIKLH � H\K ]FVSHQFL
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JkJQVJbVK QL e J� hJ] S]K^ �gSG�KHHK � noop� m ML lJIJVVKV H\K Ð�e �EJL�] � áääà� lIFc KGH ]HJIHK^ HF ^KkKVFl
J IKJVdHQO K UIJl\QGJV ]iLH\K]Q]�lIF GK]]QLU�IKL^KIQLU KLkQIFLOKLH h\QG\ hFSV^ ISL h QH\ g^ m

[\K O JQL hKJ�LK]] QL e J� JIK IKlFIHK^ HF bK QH] ^Q� GSVHi FN O JQLHJQLQLU GFOlFSL^ ^JHJ
]HISGHSIK] JL^ FN QLHKUIJHQLU LFLdJS^QF ]QULJV] VQ�K kQ^KF FI JS^QF ]lKGHIJ �gSG�KHHK � áääß� m ML FI^KI HF
S]K e J� HF lIF GK]] ^JHJ � H\K lIFc KGH `LQO JV ]HJIHK^ ��QL^KIO JLL � áää á� m e JLi Q^KJ] QL gE GFOK NIFO
H\Q] lIFUIJO m [\K �I]H H\QLU QLHIF^SGK^ QL gE hJ] H\K JbQVQHi HF l VFH UIJl\QG] JL^ �USIK] m

[\K O JQL UFJV] h\KL ]HJIHQLU H\K g^ JL^ Ð�e lIFc KGH] JIK ]SOOJIQ K^ QL �gSG�KHHK � áääàb� _
�á� J IKJVdHQO K lJHG\JbVK KLkQIFLOKLH JVJ e J� _ �n� O JLJUKO KLH FN JS^QF JL^ QOJUK lIF GK]]QLU QL H\K
]JO K KLkQIFLO KLH d �Þ� J^JlHJbQVQHi HF J h Q^K IJLUK FN lVJHNFIO ] d �p� VFLUdHKIO ]HJbQVQHi d �â� LKhKI JL^
OFIK �K� QbVK ]KH FN HFFV] HF OJLQlSVJHK ^JHJ m

ML g^ � JLi ^JHJ ]HISGHSIK �GJVVK^ ïgSIK EJHSOð� GJL bKGFO K J OK]]JUK \JL^VK^ H\K S]SJV hJim
` V]F � S]KI] O Ji GIKJHK H\KQI FhL ïEfg bVF G�]ð QL h\QG\ ]JOlVK IJHK JL^ kKGHFI ]Q K kJIim

[\K o�vo� JVVFh ] S]KI] HF JHHJG\ J ]iObFVQG LJO K HF J ]lKGQ�G GFObQLJHQFL FN ]JOlVK IJHK
JL^ kKGHFI ]Q K m `Li o�vo� GJL bK HSILK^ FL�F� m [\K uio�vo� Fbc KGH ]QOlVi GFLkKIH] JLi ]QULJV HF
H\K ^K]QIK^ o�vo� �NFI QL]HJLGK � lIKlJIQLU JL QLlSH ]QULJV NFI FkKIVJllK^ ��[ d H\K FkKIVJldJ^^ lIFGK]]
QL H\K ]iLH\K]Q] Q] JGGFOlVQ]\K^ bi ]QOlVi IKGVF G�QLU HF H\K FIQU QLJV GVF G� � m

g^ Q] ^K]QULK^ QL HhF lJIH] _ H\K ï IKJVð g^ JL^ H\K g^dUSQ m [\K IKJV g^ � ^FK] IKJVdHQO K
GFOlSHJHQFL] S]QLU J eJ�dVQ�K QLHKIlIKHKI JL^ ]G\K^SVKI m [\K g^dÐ�M HJV�] HF H\K GFOlSHKI h QL^Fh
]i]HKO H\IFSU\ H\K H� HFFV�QH m

g^ ]\JIK] h QH\ e fg J NKh Fbc KGH] NFI JS^QF JLJVi]Q] �gSG�KHHK KH JV m� áääë� m [\K w pzz�i JL^
�vj� Fbc KGH] � NFI QL]HJLGK � JIK HhF bJ]QG QOlVKO KLHJHQFL] � H\K NFIO KI NFI lQHG\ ^KHKGHQFL JL^ H\K VJHHKI
NFI bFSL^K^dA JLJVi]Q] m [\KQI O JQL UFJV Q] HF UKH lIK^QGHJbVK JL^ JGGKlHJbVK b K\JkQFI h QH\ KJ]idHFd
SL^KI]HJL^ HKG\LQ�SK] H\JH h QVV LFH lVJGK J \KJki VFJ^ FL H\K O JG\QLK m [\K FSHlSH FN bFH\ Fbc KGH]
JllKJI] J] e J�d]HiVK GFLHIFV O K]]JUK] m

� pzz�i Q] J O J�QOSOdVQ�KVQ\FF^ lQHG\ ^KHKGHFI ]QO QVJI H\JH GJL JV]F bK S]K^ HF FbHJQL J IJh
VQ]H FN ]QLS]FQ^JV GFOlFLKLH] m ~vj� lKINFIO ] J bFSL^K^dA JLJVi]Q] FN H\K QLlSH ]QULJV HF FbHJQL FL]KH]
FN l KIGS]]QFL QL ]HISO KLH] m

� QLJVVi ce J� �E�G\KVVK KH JV m� áääë � E�G\KVVK KH JV m� áäääb � E�G\KVVK KH JV m� áäääJ � E�G\KVVK � nooo �
E�G\KVVK KH JV m� nooo � E�G\KVVK JL^ [Q]]KIJL^ � nooÞ� Q] J LKh QOlVKO KLHJHQFL FN e J� ��[f QL h\QG\ H\K
UIJl\QGJV QLHKINJGK Q] IKdQOlVKO KLHK^ QL ¤JkJ m ce J� IKS]K] e J� ��[f JL^ gE �] HhF GFOlFLKLH JId
G\QHKGHSIK �GVQKLH�]KIkKI� m [\Q] JIG\QHKGHSIK JVVFh ] ^KGFSlVQLU H\K HhF GFOlFLKLH] JL^ K�KGSHQLU H\K
lIF GK]]QLU GFOlFLKLH QL^Kl KL^KLHVi NIFO H\K S]KI QLHKINJGK �NFI K�JOlVK QL]Q^K J Ñ f[ lVSUdQL � m RFO d
OSLQGJHQFL bKHhKKL H\K HhF GFOlFLKLH] Q] ^FLK H\IFSU\ [Rg �Mg FI �Egm
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ce J� �] QLHKINJGK F�KI] bJ]QGJVVi H\K ]JO K NSLGHQFLJVQHQK] H\JL H\K FH\KI e J� kKI]QFL] _ J lJHG\
K^QHFI NFI GFL]HISGHQLU JL^ GFLHIFVVQLU lIFUIJO lJHG\K] JL^ J ]KH FN ]l KGQJVQ K^ K^QHFI] NFI Fbc KGH] h QH\
GFOlVK� ^JHJ ]HISGHSIK] �]SG\ J] HJbVK] FI ]K�SKLGK]� m

ce J� QLHIF^SGK] J HK�HSJV ]GIQlHQLU VJLUSJUK NFI GFLHIFVVQLU ]HISGHSIK] H\JH hKIK ^Q� GSVH HF
IKlIK]KLH UIJl\QGJVVi ]SG\ J] Fl KIJHFI bJL�] JL^ FH\KI IKl KHQHQkK Fl KIJHQFL] m ce J� S]K^ [GV ]GIQlHQLU m
�SH b KGJS]K FN QLHKUIJHQFL lIFbVKO ] FN [GV JL^ ¤JkJ QH hJ] ^KGQ^K^ HF G\JLUK HF fG\KO K �J �Q]l ^QJVKGH� m
RSIIKLHVi� JL^ bKGJS]K FN ]FO K lIFbVKO ] h QH\ lIFlIQKHJIi ¤JkJ VQbIJIQK] � H\K QLHKINJGK Q] b KQLU lFIHK^
HF giH\FL m

ML JLi GJ]K ce J� Q] JkJQVJbVK NFI fQVQGFL ÐIJl\QG] FkKI H\K M©Mj ]i]HKO � gR FI e JGQLHF]\ FkKI
�QLS� �S]QLU KQH\KI aff FI `�f` ]FSL^ ^KkQGK]� m

v~ x� x� �&')�&*±
�JkK�JIl �¤JNIi� nooo � hhhdfFSL^]�FUQGJV � � Q] J OF^SVJI IKJVdHQO K gRdbJ]K^ JS^QF lIF GK]]d

QLU ]FNHhJIK HFFV QLHKL^K^ NFI S]K bi JS^QF K�KGH] ^KkKVFl KI] � ]QULJV lIF GK]]QLU KLUQLKKI] � OS]QGQJL] �
JL^ K^SGJHFI] m MH Q] J GFOOKIGQJV Jll VQGJHQFL JkJQVJb VK FLVi NFI H\K � QL^Fh ] FlKIJHQLU ]i]HKO m

�KGJS]K FN QH] HJIUKHK^ S]K] � QL �JkK�JIl �K� QbQVQHi Q] K]]KLHQJV m �KGJS]K FN H\Q] � QH QLGVS^K]
JL QLHKINJGK HF e JHVJb m [\IFSU\ H\K e JHVJb QLHKINJGK S]KI] GJL GIKJHK H\KQI FhL GFOlFLKLH] m MH JV]F
JVVFh ] HF GIKJHK E QIKGHj lVSUQL]

�JkK�JIl \J] J OF^SVJI JIG\QHKGHSIK H\JH QLGVS^K] lIKGFOlQVK^ Efg GFOlFLKLH] h\QG\ GJL
bK GFLLKGHK^ QL JLi ^K]QIK^ NJ]\QFL �]KIQK] � lJIJVVKV � NKK^NFIhJI^ � JL^ NKK^bJG�� m ` VV GFOlFLKLH] JIK
lIF GK]]K^ ]JOlVKdbid]JOlVK m [\K JS^QF KLUQLK Q] OSVHQdIJHK � KLJbVQLU FLdH\Kd�i QLHKUKIdNJGHFI ]JOlVKd
IJHK GFLkKI]QFL bKHhKKL GFOlFLKLH] m [\K ]FNHhJIK JIG\QHKGHSIK Q] OSVHQdG\JLLKV KLJbVQLU ï ]SIIFSL^
]FSL^]ð m MH ISL] IKJVdHQO K FL J ]HJL^JI^ gKLHQSO gR FkKI � QL^Fh ] m

�JkK�JIl QLGVS^K] OFIK H\JL nâo GFOlFLKLH] ^QkQ^K^ QLHF H\K NFVVFh QLU GJHKUFIQK] _ `S^QF
�QVK] � M�a ^KkQGK] � �J]QG RFLLKGHQFL] �]SOOKI � OSVHQlVQKI � JIQH\O KHQG Fl KIJHFI] mmm� � EKVJi] � E QUQHJV
� QVHKI] � E Q]lVJi] JL^ ]GFlK] � E Q]HFIHQFL] � EiLJO QG IJLUK GFLHIFVVKI] � �VJLUKI] JL^ G\FIS] � e`[�`� �
e Q�KI] � eSVHQIJHK � �FQ]K IK^SGHQFL � gJLLKI] � g\J]KI] � g QHG\ ]\QNHKI] � ©KkKIb] � fQULJV UKLKIJHFI] � JL^
flKGHIJV HIJL]NFIO KI] m

�JkK�JIl JV]F QLGVS^K] O JLi ]JOlVK lJHG\K] QOlVKO KLHQLU H\QLU] VQ�K _ IKkKIb KIJHQFL bJ]K^
FL J IJL^FO �M© �VHKI � e`[�`�dQLdH\KdVFFl ]QULJV lIF GK]]QLU K�KGH] � GFLHIFVVJbVK JS^QF lVJibJG� JL^
UIJLSVJI ]iLH\K]Q] � K^SGJHQFLJV ^KOFL]HIJHQFL FN JVQJ]QLU � FI NFSI F GHJkK bJL^ K�SJVQ KI m
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v~ x� x� y± ).¤ :}(|
alKLeS]QG �`UFL JL^ `]]JiJU � noon � `]]JiJU JL^ `UFL � nooo � E�G\KVVK � nooÞ� Q] JL Fbc KGHd

FIQKLHK^ kQ]SJV KLkQIFLO KLH NFI OS]QGJV GFOlF]QHQFL bJ]K^ FL RFOOFL �Q]l m MH IKlIK]KLH] J GFOlVKHKVi
^Q�KIKLH JllIFJG\ NIFO FH\KI JllVQGJHQFL] QL H\Q] GJHKUFIi J] QH Q] IK]HIQGHK^ FLVi HF H\K ]iObFVQG
O JLQlSVJHQFL FN OS]QGJV O JHKIQJV JL^ lIFbVKO ] ]SG\ J] lKINFIO JLGK JL^ IKJVdHQO K lIF GK]]QLU JIK FSH]Q^K
FN QH] ]GFl K m alKLeS]QG ^KJV] h QH\ OF^KV] JL^ lIFlF]K] J GFOlF]QHQFL bJ]K^ FL ]HISGHSIK] JL^ IKVJHQFL] m
alKLeS]QG Q] JkJQVJbVK NFI OF]H Fl KIJHQLU ]i]HKO ] �fJIIQJ JL^ E QJUF � nooÞ� m

alKLeS]QG Q] J GFLHQLSJHQFL FN gJHG\hFI� m [\Q] KLkQIFLO KLH hJ] S]K^ JL^ kJVSK^ bi OJLi
GFOlF]KI] bSH ]KkKIJV VQO QHJHQFL] KkQ^KLGK^ H\JH QH LKK^K^ J O Jc FI IKhFI� m � QI]H � gJHG\hFI� hJ] H\K
IK]SVH FN LSO KIFS] QLGIKO KLHJV QOlIFkKO KLH] JL^ QH hJ] ^Q� GSVH HF O JQLHJQL m ` V]F � gJHG\hFI� hJ]
GKLHKIK^ JIFSL^ H\K lJHG\ K^QHFI h QL^Fh h\KIK NSLGHQFLJV O F^SVK] GFS V^ bK GFLLKGHK^ HF lKINFIO JLi
GJVGSVJHQFL m [\K]K NSLGHQFL] hKIK OJ^K JkJQVJbVK J] ]HJL^JI^ �KILKV bF�K] � J] ]HJL^JI^ RFOOFL �Q]l
NSLGHQFL] � J] lJIH] FN S ]KIdVQbIJIQK] � FI GFS V^ b K ^QIKGHVi lIFUIJOOK^ bi H\K S]KI QL RFOOFL �Q]l m �SH
H\K OJQL lIFb VKO hJ] H\JH QH hJ] K�HIKO KVi ^Q� GSVH HF GFVVKGH QLNFIO JHQFL NIFO FLK lJHG\ HF S]K QL
JLFH\KI m

alKLeS]QG JQO ] JH QOlIFkQLU H\K lJHG\K] IKVJHQFL]\Ql] � HF ^iLJO QGJVVi GIKJHK Fbc KGH ^K�LQd
HQFL ] � HF NJGQVQHJHK GFOOSLQGJHQFL bKHhKKL ^Q�KIKLH NFIO ] FN H\K ]JOK OS]QGJV ]HISGHSIK JL^ HF lVJGK JVV
H\ Q] QLHF JL KJ]i K^QHJbVK HKOlFIJV GFLHK�H m [\K FH\KI lIFb VKO FN IKVJHQFL] bKHhKKL lJHG\K] Q] ]FVkK^
h QH\ H\K e J�SKHHK �^QHFI �]KK b KVFh � m

` lIFUIJO �lJHG\� Q] J UIJl\QGJV VJiFSH FL H\K ]GIKKL m [\Q] VJiFSH Q] O J^K FN ²®» ¬¯ Ç µ·® ¯ FI
º´®»´¯¶ Ç µ·® ¯¸ h\QG\ GFLHJQL ]QOlVK NIJOK] FI JIK KOlHim ` VV H\K GFOlSHQLU Fbc KGH] QL alKLeS]QG
JIK IKlIK]KLHK^ J] ]QOlVK FI GFOlF]K^ NIJOK] JL^ ]KkKIJV ^Q�KIKLH NIJO K] GJL bK lIF^SGK^ NFI H\K
]JO K Fbc KGH m ` ]QOlVK NIJO K IKlIK]KLHQLU JL Fbc KGH Q] GJVVK^ ´¾3 ¯º³ Ì²¯Ê JL^ UKLKIJVVi JllKJI J] QGFL] m
RFOlF]K^ NIJO K] IKlIK]KLHQLU JL Fbc KGH JIK GJVVK^ ´¾3 ¯º³ º´±³·²±¯µ JL^ UKLKIJVVi lIFkQ^K J UIJl\QGJV
K^QHFI NFI H\K Fbc KGH m [\K GFLHJQLKI NFI J GVJ]] Q] JL FI^KIK^ GFVVKGHQFL FN ]QOlVK NIJO K] IKlIK]KLHQLU
¬´³m fVFH] \JkK QLNFIO JHQFL JbFSH H\KQI LJO K � Hil K � J ^KNJSVH kJVSK � JL^ J �JU H\JH QL^QGJHK] QN H\K
]VFH Q] lSbVQG FI lIQkJHK m

� ]KI] GJL GIKJHK QL]HJLGK] FN J GVJ]] h QH\ H\K JQ^ FN J lJIHQGSVJI bF� GJVVK^ J NJGHFIim [\Ki GJL
JV]F GIKJHK LKh OKH\F^] FI OF^QNi K�Q]HQLU FLK] m ML H\K ]JO K hJi S]KI] GJL GIKJHK JL^ IK^K�LK H\KQI
FhL GVJ]]K] m

ML ]HKJ^ FN J ]QOlVK UIJl\QGJV QLHKINJGK HF R�af � alKLeS]QG Q] IKUJI^K^ J] JL K�HKL]QFL FN
R�af h QH\ O KHJlIFUIJOO QLU HKG\LQ�SK] m ` lIFHF GFV FN UKLKIQG NSLGHQFL] JllVQGJb VK HF JVV ae Fbc KGH]
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\J] bKKL ^K�LK^ � ]FOK FN H\KO HF IKVJHK GVJ]]K] JL^ H\KQI UIJl\QGJV IKlIK]KLHJHQFL m �i S]QLU OKHJlIFd
UIJOO QLU H\K S]KI GJL JV]F O J�K K�HKL]QFL] HF H\K alKLeS]QG VJLUSJUK m [\K NFVVFh QLU HFFV] JIK
JkJQVJbVK _ ]Sb GVJ]]QLU QL]Q^K H\K ]HJHQG GVJ]] ^K�LQHQFL JL^ IK^K�LQLU NSLGHQFL] QL H\K ^iLJO QG lIFHFGFV m

alKL eS]QG GFLHJQL] J ]QOlVK OS]QGJV GVJ]] \ QKIJIG\im �vki � �i}k � lvnjz JL^ � pz pwp�i ^KIQkK
NIFO lpqx�i�}ovui�i�iq ijk m �vpoi � �i�}nui JL^ �uvnx ^KIQkK NIFO limnij oi m `L^ ytvuz JL^ {v�s
^KIQkK NIFO lnxiuxv}pk pvj m

` ]KH FN OS]QGJV FlKIJHFI] JIK JV]F ^K�LK^ m [\Ki hFI� FL OS]QGJV ]HISGHSIK] ]SG\ J] kFQGK] m
�FI QL]HJLGK H\K FlKIJHFI wn }pvj OKIUK] HhF ^Q�KIKLH kFQGK] JL^ H\K IK]S VH Q] J kFQGK H\JH GFLHJQL]
]QOSVHJLKFS]Vi H\K LFHK] QL bFH\ QL QHQJV ]HISGHSIK] m [\K q �}� pj� FlKIJHFI JV]F Fl KIJHK] FL HhF kFQGK]
JL^ lKINFIO ] J O J]�QLU K�KGH FL FLK FN H\KO �^JHJ kFQGK� S]QLU H\K FH\KI �O J]�QLU kFQGK� J] H\K O J]� m

[\K eJ�SKHHK Q] JL QLHKINJGK H\JH JVVFh ] H\K GIKJHQFL FN bVFG�] l VJGK^ QL ]lJHQJV JL^�FI HKOlFIJV
IKVJHQFL]\Ql] m [\K]K bVF G�] JIK VQL�K^ HF lJHG\K] m [\K eJ�SKHHK Q] JL FIQUQLJV GFLGKlH QL ae S]K^ NFI
GFObQLQLU H\K ^K]QUL FN \QU\dVKkKV OS]QGJV ]HISGHSIK] � JIIJLUK OS]QGJV O JHKIQJV QL HQO K � JL^ ]l KGQNi
OS]QGJV JVUFIQH\O ] m ` eJ�SKHHK K^QHFI Q] JL K^QHFI h QH\ nE ]SINJGK h QH\ HQO K FL H\K �dJ� Q] FL h\QG\
HKOlFIJV bF�K] JIK VJQ^ m [KOlFIJV bF�K] GJL IKNKIKLGK J HKOlFIJV Fbc KGH �Fbc KGH h QH\ ]HJIH HQO K JL^
^SIJHQFL ]SG\ J] G\FI^ FI kFQGK� � lJHG\K] �h\QG\ JIK LFH HKOlFIJV Fbc KGH] bSH GJL ^KVQkKI FLK J] IK]SVH� �
JL^ JLFH\KI e J�SKHHK �J e J�SKHHK GJL bK KObK^^K^ QL JLFH\KI e J�SKHHK� m [\K S]KI GJL G\FF]K HF ]KK
H\K e J�SKHHK J] J ]GFIK �QL HIJ^QHQFLJV FI UIJl\QGJV LFHJHQFL � FI J ]KH FN QLHKIGFLLKGHK^ lIF GK]]K] m

MH Q] JV]F QLHKIK]HQLU HF LFHK H\JH alKLeS]QG \J] bKKL S]K^ J] J GFLHIFV VJLUSJUK NFI ]FSL^
]iLH\K]Q] �`UFL KH JV m� nooo� m ML H\Q] GJ]K H\K bJ]QG Q^KJ hJ] LFH HF QOlVKO KLH ]iLH\K]Q] KLUQLK] bSH HF
\JL^VK OS]QGJV ]HISGHSIK] kQ]SJVVi JL^ H\KL UKLKIJHK VFhdVKkKV lJIJOKHKI] HF ]KL^ HF h\JHKkKI KLUQLK Q]
JkJQVJbVK m

!¢ oQ $� �� £�!u��u( 

` VJLUSJUK GJL bK ^K�LK^ J] J GFOOSLQGJHQFL NIJO KhFI� H\JH ^K�LK] J lJIHQGSVJI ]iLHJ� �
UIJOOJI JL^ kFGJbSVJIim `GGFI^QLU HF H\Q] ^K�LQHQFL � O JLi FN H\K KLkQIFLO KLH] lIK]KLHK^ SLHQV LFh
GFSV^ b K GVJ]]Q�K^ J] OS]QG VJLUSJUK] m ` ] J O JHHKI FN NJGH � H\K lIKkQFS] ]KGHQFL QLGVS^K] OS]QG UIJl\QGJV
lIFUIJOO QLU VJLUSJUK] m

ML H\Q] ]KGHQFL H\FSU\ � hK S]K H\K HKIO OS]QG VJLUSJUK QL J IK]HIQGHQkK O JLLKI � HF ^K�LK H\K
GJHKUFIi FN OS]QG KLkQIFLO KLH] �FI VJLUSJUK]� H\JH ^F LFH F�KI J UIJl\QGJV KLkQIFLO KLH FI ^F LFH
�SJVQNi NFI b KQLU ]FNHhJIK NIJO KhFI�] m
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�K \JkK ]KlJIJHK^ H\Q] GJHKUFIi FN KLkQIFLO KLH] QLHF HhF ]Sb GJHKUFIQK] _ eS]QGd� �JLUSJUK]
JL^ fGFIK �JLUSJUK] m ML H\K �I]H GJHKUFIi hK h QVV lIK]KLH VJLUSJUK] H\JH ]FO K\Fh IK]lFL^ HF H\K
eS]QGd� lJIJ^QUO J] lIK]KLHK^ bi eJ� e JH\Kh ] �eJH\Kh ] � áäßä� m [\K ]KGFL^ FLK QLGVS^K] VJLUSJUK]
h QH\ J LJIIFhKI ]GFl K J] H\Ki FLVi lIFkQ^K GFL]HISGH] NFI ]lKGQNiQLU OS]QG ]GFIK] m

v~ x½ xw ¤ :}(|¦P ¿&.¹:&¹)}
[\K eS]QGd� lJIJ^QUO hJ] QLHIF^SGK^ bi eJ� eJH\Kh ] J] J IK]SVH FN \Q] GFLHQLSFS] QHKIJHQFL]

FkKI \Q] eS]QG lIFUIJO m aSH FN JVV FN H\KO QH hJ] lIFbJbVi eS]QGdÑ H\K FLK H\JH \J^ OF]H QOlJGH FL
H\K GFOOSLQHi JL^ OF]H QL�SKLGK^ H\K NSHSIK KkFVSHQFL FN GFOlSHKI OS]QG �eJH\Kh ] � áäßä� m eS]QGdÑ
hJ] hIQHHKL QL �FIHIJL JL^ GFSV^ H\KIKNFIK ISL FL JLi GFOlSHKI h\QVK lIKkQFS] JHHKOlH] \J^ bKKL
hIQHHKL ^QIKGHVi QL J]]KObVKI JL^ GFSV^ FL Vi ISL FL ]lKGQ�G \JI^hJIK m e S]QGdÑ JL^ QH] ^KIQkJHQkK] �
H\KIKJNHKI �LFhL J] eS]QGd� VJLUSJUK] � b KGJO K lFlSVJI QL H\K ào �] bSH JIK ]HQVV QL S]K HF^Jim

� \QVK ^K]QULQLU eS]QGdÑ � e J� eJH\Kh ] J^^IK]]K^ HhF NSL^JOKLHJV Q]]SK] _ �I]H � H\K UIKJH
JOFSLH FN ^JHJ LKK^K^ HF ]l KGQNi J ]FSL^ NSLGHQFL d JL^ ]KGFL^ � H\K LKK^ NFI J ]QOlVK � l FhKINS V VJLUSJUK
HF ]l KGQNi GFOlVK� ]K�SKLGK] FN ]FSL^ m [\K hJi \K HIQK^ HF UQkK ]FVSHQFL HF H\K]K lIFbVKO ] hJ] HF ]HFIK
NSLGHQFL] HF ]lKK^ Sl GFOlSHJHQFL] � HF S]K °±²³ Ë ¯±¯µ·³´µ bSQV^QLU bVF G�] HF lIFkQ^K �K� Qb QVQHi� JL^ HF
^K�LK H\K GFLGKlH FN ±´³¯ NFI ^K]GIQbQLU ]FSL^ ]K�SKLGK] �gFlK � noop� m

[\K GFLGKlH FN SLQH UKLKIJHFI Q] J GKLHIJV Q]]SK QL eS]QGd� VJLUSJUK] m ` SLQH UKLKIJHFI GJL bK
^K�LK^ J] H\K O QLQOSO NSLGHQFLJV KLHQHi QL J eS]QGd� ]i]HKO m [IJ^QHQFLJV SLQH UKLKIJHFI] IKGKQkK QLlSH
GFLHIFV ]QULJV] JL^ lIF^SGK ]FSL^ JH H\KQI FSHlSH] JL^ QLGVS^K NSLGHQFLJVQHQK] ]SG\ J] ]QOlVK F]GQVVJHFI]
FI KLkKVFlK UKLKIJHFI] m �LQH UKLKIJHFI] GJL bK GFObQLK^ QLHF GFOlF]QHK ]HISGHSIK] GJVVK^ ²±³µ°® ¯±³
FI » ·³ºÆ ¯m

`LFH\KI NSL^JO KLHJV Q]]SK QL eS]QGd� VJLUSJUK] Q] H\JH J ]FSL^ ]HISGHSIK Q] ^K�LK^ FI lIFd
UIJOOK^ QL HhF ^Q�KIKLH lJIH] _ H\K ²±³µ°® ¯±³ FI ´µºÆ ¯³µ· ¶¯¿ ±²³²´± JL^ H\K º´µ¯ FI LFHK VQ]H m [\Q]
O F^KV QOlVQGQHVi J]]SOK] H\JH H\K GFOlF]KI GJL K�lIK]] KkKIiH\QLU J] J VQ]H FN LFHK] JL^ H\JH JVV ]FSL^
lIF GK]]QLU FI UKLKIJHQFL GJL \JllKL QL]Q^K JL QL]HISO KLH m ML H\K ]iLH\K]Q] lIF GK]] H\K GFOlF]KI S]K]
J UIFSl FN ]FSL^ Fbc KGH] �FI ²±³µ°® ¯±³ � �LFhL J] H\K FIG\K]HIJ m [\Q] FIG\K]HIJ Q] GFLHIFVVK^ NIFO J
]GFIK JL^ Q] ^K�LK^ S]QLU J lIFUIJOO QLU VJLUSJUK h QH\ ]l KGQ�G NSLGHQFL] m [\K]K NSLGHQFL] FI ® ´¶°¬¯
GJL bK FIUJLQ K^ JL^ GFObQLK^ QL OSVHQlVK hJi] QL FI^KI HF ^K�LK QL]HISO KLH] m [\K]K QL]HISO KLH]
]FSL^] GJL bK GFLHIFVVK^ NIFO H\K ]GFIK lJIJO KHKI] FI NIFO FH\KI lJIJO KHKI] QL H\K ]JOK QL]HISO KLH m
` HIJ^QHQFLJV eS]QGd� FIG\K]HIJ � VK Q] kKIi ]QO QVJI HF J lIFUIJO ]FSIGK GF^K m [\K ]GFIK QLQHQJVQ K] H\K
]i]HKO �h QH\ QLNFIO JHQFL S]SJVVi GFLHJQLK^ QL H\K \KJ^KI� JL^ H\KL GFLHJQL] J VQ]H FN HQO Kd]HJOlK^



ÝìT �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

LFHK] H\JH GFLHIFV H\K ^Q�KIKLH QL]HISO KLH] m
ML H\Q] ]KGHQFL hK h QVV lIK]KLH ]FO K OS]QG VJLUSJUK] H\JH GFOlVi HF H\K eS]QGd� lJIJ^QUO

JVH\FSU\ OF]H FN H\KO K�HKL^ QH QL ]FO K lJIHQGSVJI hJim

�ì 2ó 2Ý 2Ý êÛÿ ùØÜÙõõZÚùØ
fSlKIGFVVQ^KI �eGRJIHLKi� noon � gFlK � noop� Q] J VJLUSJUK NFI ]FSL^ JL^ QO JUK lIF GK]]QLU ^Kd

kKVFlK^ bi ¤JO K] e GRJIHLKim MH GJL bK GFL]Q^KIK^ J] J eS]QGd� ]HiVK VJLUSJUK QL QH] S]K FN SLQH
UKLKIJHFI] JL^ FH\KI GFLGKlH] ]SG\ J] QL]HISO KLH � FIG\K]HIJ FI KkKLH] m �KkKIH\KVK]] QH lIK]KLH] QOlFId
HJLH ^Q�KIKLGK] QL IK]l KGH HF HIJ^QHQFLJV eS]QGd� VJLUSJUK] ]SG\ J] RfFSL^ �]KK n mß má mn� m [\K O JQL
^Q�KIKLGK] JIK _ �á� OF]H fSlKIGFVVQ^KI lIFUIJO ] GJL ISL QL IKJVdHQO K JL^ lIF GK]] VQkK ]FSL^ JL^ e MEM
QLlSH]�FSHlSH] d �n� fSlKIGFVVQ^KI Q] J GFOlIK\KL]QkK UKLKIJVdlSIlF]K lIFUIJOO QLU VJLUSJUK h QH\ NJGQVd
QHQK] NFI � VK QLlSH�FSHlSH � VQ]H lIF GK]]QLU � JL^ aa lIFUIJOO QLU d JL^ �Þ� fSlKIGFVVQ^KI Q] JL QLHKUIJHK^
^KkKVFlOKLH KLkQIFLO KLH m

fSlKIGFVVQ^KI \J] b KKL QOlVKO KLHK^ QL `llVK e JGQLHF]\ JL^ �K GFOlSHKI] H\FSU\ OFIK lFIH]
JIK lVJLLK^ m MH Q] J \QU\dVKkKV lIFUIJOO QLU VJLUSJUK h QH\ J ]iLHJ� ^KIQkK^ NIFO R�� JL^ fO JVVHJV� m
MH] ^KkKVFlOKLH KLkQIFLO KLH QLGVS^K] J lIFUIJO HK�H K^QHFI � IJlQ^ GFOlQVKI � ISLdHQO K ]i]HKO JL^ J
Ð�M bSQV^KI m fSlKIGFVVQ^KI ML]HISOKLH] GJL HJ�K H\KQI QLlSH] NIFO IKJVdHQO K e MEM GFLHIFVVKI] JL^ GJL
lIF GK]] JS^QF � VK] JL^ VQkK ]FSL^ QLlSH m

e FHQkJHQFL] NFI H\K ^K]QUL FN fSlKIGFVVQ^KI hKIK H\K JbQVQHi HF IKJVQ K ]FSL^ lIF GK]]K] H\JH hKIK
^Q�KIKLH KkKIi HQO K H\Ki lVJiK^ � h IQHK lQKGK] ^K]GIQbQLU IJLUK] FN lF]]QbQVQHQK] IJH\KI H\JL ��K^ KLHQHQK]
JL^ HF NJGQVQHJHK VQkK QOlIFkQ]JHQFL bi J GFOlF]KI�lKINFIO KI m

fSlKIGFVVQ^KI GFOlSHK] GFLHIFV NSLGHQFL] JL^ FH\KI kJVSK] JH J VFhKI IJHK H\JL H\K ]JOlVQLU
IJHK GJVVK^ H\K ï ]SbdNIJOKð ]Q K m MH] ^KNJSVH kJVSK Q] ßp H\FSU\ QH GJL bK ]KH HF JLi kJVSK bKHhKKL p JL^
nâß m ML fSlKIGFVVQ^KI � ^JHJ Q] lVJiK^ J] QH Q] UKLKIJHK^ m

fR �] ]iLHJ� Q] JL aa lIFUIJOO QLU VJLUSJUK � h QH\ J ]iLHJ� O Q�HSIK FN R�� JL^ fO JVVHJV� m
ML fR FLK GJL lIFUIJO QL HhF ]HiVK] _ NSLGHQFLdFIQKLHK^ FI OK]]JUKdlJ]]QLU m ` ] QL OF]H lIFUIJOO QLU
VJLUSJUK] � H\KIK JIK ^Q�KIKLH �QL^] FN ]HJHKO KLH] _ GFOOKLH] � ^KGVJIJHQFL] � J]]QULOKLH] JL^ GFLHIFV
]HISGHSIK] m [\K VJLUSJUK QLGVS^K] KkKIiH\QLU iFS hFSV^ K�lKGH HF �L^ QL J UKLKIJV lIFUIJOO QLU
VJLUSJUK bSH JV]F QLGVS^K] ]l KGQ�G NSLGHQFL] NFI OS]QG JL^ ]QULJV lIF GK]]QLU m

ML J HilQGJV fR lIFUIJO H\KIK JIK ]KkKIJV lJIH] _ �á� �KJ^KI _ HQH VK � GFOOKLH � ^JHK � kKI]QFL mmmd �n�
EKGVJIJHQFL] _ ^KGVJIK FSHlSH bS�KI] � ]FSL^ �VK] � NSLGHQFL HJbVK] mmm�IK�SQIK^� d �Þ� MLQH NSLGHQFL _ ISL JH
GFOlQVK HQO K QN lIK]KLH �FlHQFLJV� d �p � fHJIH NSLGHQFL _ GJVVK^ JH ISLdHQO K QN lIK]KLH � ISL] H\K QL]HISO KLH]
�LFIOJVVi lIK]KLH H\FSU\ FlHQFLJV� d �â� ML]HISOKLH NSLGHQFL] _ GJL bK GJVVK^ NIFO H\K fHJIH NSLGHQFL m



ì 2ó W ÛöZÜ �÷ÖþÛ÷þùö Ýì�

4±²³ Ë ¯±¯µ·³´µ JIK IKUSVJI aa Fbc KGH] h QH\ GFL]HISGHFI] � JL^ KkJVSJHQFL O KH\F^] m fR JV]F
\J] ]SllFIH NFI aa GVJ]]K] JL^ QL\KIQHJLGK m [\K ��ij GVJ]] lIFkQ^K] H\K Jb]HIJGHQFL FN J SLQH UKLKIJHFI �
JL^ H\K lsjkt GVJ]] IKlIK]KLH] J UIFSl FN ��ij } FlKIJHQLU J] J UIFSl HF UKLKIJHK JL FSHlSH m [\K SLQH
UKLKIJHFI `gM Q] J ]QOlVK R QLHKINJGK m

`L Ã±³µ°® ¯±³ Q] GFL]HISGHK^ NSLGHQFLJVVim � \KL hIQHQLU J ]FSL^dlIF GK]]QLU NSLGHQFL FLK Q]
JGHSJVVi hIQHQLU J NSLGHQFL H\JH GIKJHK] JL^ GFLLKGH] SLQH UKLKIJHFI] m [\Q] Q] ^Q�KIKLH NIFO J ]HJHQG
Fbc KGH ]l KGQ�GJHQFL FN J LKHhFI� FN SL QH UKLKIJHFI] m ML]HISOKLH] QL fSlKIGFVVQ^KI GJL ïUKLKIJHKð J
LKHhFI� FN SL QH UKLKIJHFI] m

` º´®» ´²³²´± GJL bK GFL]Q^KIK^ J] J ]K�SKLGK FN KkKLH] JL^ H\Q] Jb]HIJGHQFL Q] JGGFOlVQ]\K^
kQJ H\K GFLGKlH FN J ]HIKJO m ` ³µ¯·® Q] JL Fbc KGH HF h\QG\ H\K LK�H O K]]JUK GJL bK ]KLH HF UKH H\K
LK�H KVKO KLH m ` ]HIKJO KL^] h\KL QH IKHSIL] LQV m �i ^KNJSVH � JVV Fbc KGH] QL fSlKIGFVVQ^KI IK]lFL^ HF
LK�H bi IKHSIL QLU H\KO ]KVkK] ]F JLi Fbc KGH GJL bK S]K^ J] JL QL�LQHK ]HIKJO FN QH]KVN m `L KkKLH ]HIKJO
IKHSIL] ^QGHQFLJIQK] H\JH OJl ]iObFV] HF kJVSK] � H\K GFOlF]QHQFL GF^K ^FK] LFH LKK^ HF �LFh JLiH\QLU
JbFSH JL QL]HISO KLH JIUSOKLH VQ]H JL^ O Ji GFLHJQL JLi ]KH FN lJIJO KHKI] m

fSlKIGFVVQ^KI hJ] FIQU QLJVVi ^K]QULK^ HF GFObQLK J \QU\dVKkKV VJLUSJUK JL^ J ]iLH\K]Q] KLd
UQLK m �SH VJHKI ]FO K IKJ]FL] hKIK NFSL^ HF ]KlJIJHK H\K GFOlF]QHQFL VJLUSJUK NIFO J ]iLH\K]Q] KLUQLK
�eGRJIHLKi� noon� m [\K O JQL IKJ]FL Q] H\JH ]FO K ]iLH\K]Q] lIF GK]]QLU HQO K OS]H bK GFL]SO K^ UKLKId
JHQLU KkKLH] � QN H\K GFOlF]QHQFL VJLUSJUK Q] ]KlJIJHK^ QH GJL ISL QL H\K bJG�UIFSL^ UKLKIJHQLU KkKLH] m

[\JH Q] h\i QL fSlKIGFVVQ^KI fKIkKI H\K ]iLH\K]Q] KLUQLK JL^ H\K VJLUSJUK hKIK ]KlJIJHK^ JL^
JIK LFh HhF JllVQGJHQFL] H\JH GFOOSLQGJHK kQJ J ]VQU\HVi OF^Q�K^ kKI]QFL FN alKL fFSL^ RFLHIFV �afR�
��IQU\H � áääëJ� m [\Q] JVVFh ] HF ISL ]KkKIJV QL ]HJLGK] FN H\K ]iLH\K]Q] KLUQLK KQH\KI QL ^Q�KIKLH lIF GK]]FI]
FI O JG\QLK] m RFLHIFVVQLU H\K ]iLH\K]Q] KLUQLK Q] J] ]QOlVK J] Fl KL QLU J ]F G�KH JL^ ]KL^QLU GFOOJL^] �
]F JLi lIFUIJO �eJ� � J R�� lIFUIJO mmm� GFSV^ GFLHIFV QH m

ML fSlKIGFVVQ^KI Þ fiLH\ fKIkKI � h\QVK ]iLH\K]Q] Q] lVJiQLU LKh OF^SVK] GJL bK GIKJHK^ � ^Kd
]HIFiK^ FI IKlJHG\K^ JL^ ]JOlVK bS�KI] GJL bK GIKJHK^ JL^ IKJVVF GJHK^ m ` VV GFOOJL^] JIK IKGKQkK^ kQJ
[Rg FI �Eg S]QLU H\K ]QOlVQ�K^ kKI]QFL FN afR m MN e MEM Q] ^K]QIK^ � QH Q] Sl HF H\K GVQKLH HF GFLkKIH QH
HF afR GFOOJL^] NFI H\K ]iLH\K]Q] KLUQLK m

[\KIK JIK HhF kKI]QFL] FN H\K fSlKIGFVVQ^KI fKIkKI ]iLH\K]Q] KLUQLK m aLK S]K] J bVF G� GFO d
lSHJHQFL OF^KV JL^ SLQH UKLKIJHFI lVSUdQL] m ML ]HISO KLH] JIK VFJ^K^ J] � VK] H\JH ^K]GIQb K lJHG\K] FN
H\K]K SLQH UKLKIJHFI] m [\Q] kKI]QFL \J] J GFLHIFV IJHK JL^ JS^QF IJHK m [\K FH\KI kKI]QFL QOlVKO KLH]
]QLUVKd]JOlVK GFOlSHJHQFL h QH\ H\K QL]HISO KLH] VFJ^K^ J] GFOlQVK^ lVSUdQL ] m [\K ]iLH\K]Q] GVJ]] VQbIJIi
GJL UKLKIJHK R�� GF^K HF b K VFJ^K^ bi H\K ]iLH\K]Q] KLUQLK m ML]HKJ^ FN J ]QLUVK GFLHIFV IJHK JLi SLQH
UKLKIJHFI O Ji ISL JH JLi lFhKI FN HhF ^QkQ]QFL FN H\K JS^QF GVF G� IJHK m aLVi ]FSIGK SLQH UKLKIJHFI]



Ýí^ �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

LKK^ HF ]lKGQNi H\K GFOlSHJHQFL IJHK m
` VV ISLLQLU OF^SVK] JIK FI^KIK^ QL J HIKK FN LF^K] H\JH ^K�LK JL FI^KI FN K�KGSHQFL m [\KIK

JIK HhF HilK] FN LF^K] _ fiLH\] JL^ ÐIFSl] m ` fiLH\ Q] c S]H J GFVVKGHQFL FN SLQH UKLKIJHFI] H\JH GJL bK
J^^IK]]K^ HFUKH\KI m ` ÐIFSl Q] J GFVVKGHQFL FN �F^K] m

fiLH\] ]KL^ JS^QF JL^ GFLHIFV ]QULJV] HF KJG\ FH\KI kQJ J J lJQI FN UVFbJV JIIJi] FN JS^QF
JL^ GFLHIFV bS]K] m � ]QLU bS]K] JVVFh ] HF GFLLKGH fiLH\] h QH\FSH J lIQFIQ �LFh VK^UK JbFSH H\KO m [\K
VFhK]HdLSObKIK^ JS^QF bS]]K] UKH hIQHHKL HF H\K JS^QF \JI^hJIK FSHlSH] � H\KL H\KIK JIK H\K JS^QF QLlSH
bS]K] m

[\K fSlKIGFVVQ^KI S ]KI QLHKINJGK \J] J lIFUIJO HK�H K^QHFI � J O K]]JUK FSHlSH kQKh JL^ JL
QL]HISOKLH S]KI QLHKINJGK kQKh m �SH J Ð�M GJL JV]F b K GIKJHK^ h QH\ fSlKIGFVVQ^KI m

�ì 2ó 2Ý 2ì åêÙÛÖÚ
RfFSL^ �ÑKIGFK � áään� Q] J eS]QGd� VJLUSJUK H\JH hJ] �I]H ^K]QULK^ HF OJ�K H\Q] HKG\LFVFUi

lFIHJb VK JL^ JkJQVJbVK QL JLi lVJHNFIO h QH\ H\K FLVi IK�SQIKO KLH FN \JkQLU J R VJLUSJUK GFOlQVKI m
RfFSL^ \J] ]S�KIK^ ]KkKIJV IKkQ]QFL] ^SIQLU H\K iKJI] JL^ LFh QLGVS^K] GFLHIQbSHQFL] NIFO OJLi ^QNd
NKIKLH GFVVJbFIJHFI] � OF]H FN H\KO GFOlSHKI OS]QG GFOlF]KI] m �SH � JbFkK JVV � RfFSL^ Q] H\K lIFc KGH FN
�JIIi ÑKIGFK �hhhd�JIIiÑKIGFK � � m

RfFSL^ \J] UJQLK^ J UIKJH JGGKlHJLGK QL H\K JGJ^KO QG GFOOSLQHi bSH \J] LFH b KGFO K J
O JQL]HIKJO HFFV � lF]]QbVi b KGJS]K FN H\K IKVJHQkK GFOlVK� QHi FN H\K VJLUSJUK JL^ H\K IK�SQIKO KLH FN
]FO K lIKkQFS] lIFUIJOO QLU K�lKIQKLGK m

ML RfFSL^ JL FIG\K]HIJ ^K�LQHQFL � VK Q] J IKUSVJI HK�H � VK hIQHHKL JGGFI^QLU HF J ]l KGQ�K^
lIFHFGFV m [\Q] FIG\K]HIJ � VK Q] O J^K Sl FN J \KJ^KI JL^ J VQ]H FN QL]HISO KLH] m ML H\K \KJ^KI hK GJL �L^
UVFbJV lJIJO KHKI] ]SG\ J] H\K FSHlSH ]JOlVQLU IJHK �]I� FI H\K GFLHIFV NIK�SKLGi ��I� m

[\K QL]HISO KLH ^K�LQHQFL ]HJIH] h QH\ JL QL ]HISO KLH VJbKV JL^ �LQ]\K] h QH\ JL KL^ ^KGVJIJHQFL m
ML bKHhKKL H\F]K HhF ]HJHKO KLH] � ^Q�KIKLH ^KGVJIJHQFL] JIK QLGVS^K^ m [\K]K ^KGVJIJHQFL] ^K�LK H\K
OF^SVK] FI NSLGHQFL] H\JH h QVV b K S]K^ JL^ H\K hJi H\JH H\Ki h QVV QLHKIJGH m

[\K RfFSL^ ]GFIK � VK Q] JV]F J ]HJL^JI^ HK�H � VK H\JH NFVVFh ] J lJIHQGS VJI ]iLHJ� JL^ lIFHFGFV m
` ] J O JHHKI FN NJGH QH Q] c S]H JL FI^KIK^ VQ]H FN VJb KV] JL^ LSObKI] ]KlJIJHK^ bi J h\QHK]lJGK m

[\K ]GFIK � VK GJL bKUQL bi ^K�LQLU J ]KH FN NSLGHQFL HJbVK] H\JH h QVV b K S]K^ HF UKLKIJHK H\K
]iLH\K]Q] hJkKNFIO ] m �IFO H\K ]GFIK bF^i QH]KVN H\KIK Q] H\K lF]]Qb QVQHi FN ]KL^QLU O K]]JUK] HF H\K]K
NSLGHQFL] FI HF JL QL]HISO KLH QL H\K FIG\K]HIJ m MN H\K O K]]JUK Q] HF b K ]KLH HF J NSLGHQFL QH h QVV ]HJIH h QH\
ï N �� �ð JL^ QN QH Q] QLHKL^K^ HF J�KGH JL QL]HISOKLH h QH\ ï Q �� �ð � h\KIK QL bFH\ GJ]K] ï �� �ð Q] H\K LSObKI
FN H\K NSLGHQFL FI H\K QL ]HISO KLH QL H\K FIG\K]HIJ h\KIK H\K O K]]JUK Q] J^^IK]]K^ m [\K LK�H KVKO KLH]
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QL J OK]]JUK JIK H\K HKOlFIJV ^K�LQHQFL FN H\K KkKLH ]HJIH JL^ QH] ^SIJHQFL m [\K NFVVFh QLU kJVSK] JIK
J^^IK]]K^ HF H\K ^Q�KIKLH lJIJOKHKI] JL^ H\KQI O KJLQLU Q] ^KHKIO QLK^ bi H\K lJIHQGS VJI QL]HISO KLH
^K�LQHQFL m

ML H\K NFVVFh QLU K�JOlVK hK GJL ]KK H\K HhF ^Q�KIKLH �QL^ FN QL]HISOKLH] JkJQVJbVK QL J ]GFIK m
[\K �I]H FLK Q] J^^IK]]K^ HF J HJbVK H\JH UKLKIJHK] ]QLS]FQ^JV hJkKNFIO ] JL^ H\K ]KGFL^ FLK Q] J^^IK]]K^
HF JL FIG\K]HIJ QL]HISOKLH � J]�QLU QH HF lIF^SGK J â ]KGFL^] LFHK ]HJIHQLU JH HQO K o m
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�ì 2ó 2Ý 2í ê�æ� ÷ÖÚ ê� ê�
f`a� JL^ f`f� JIK VJLUSJUK] QLGVS^K^ QL eg�Ðdp �] fHISGHSIK^ `S^QF GFOlFLKLH m ML ]KGHQFL

â hK h QVV GFOOKLH FL H\K h\FVK GFLGKlHSJV O F^KV b K\QL^ fHISGHSIK^ `S^QF m �SH hK h QVV LFh GFLGKLHIJHK
FL QH] eS]QGd� NJGKH IKlIK]KLHK^ bi H\K f`a� VJLUSJUK NFI ^K�LQLU FIG\K]HIJ] JL^ H\K f`f� VJLUSJUK
NFI OS]QGJV ]GFIK] m

[\K fHISGHSIK^ `S^QF aIG\K]HIJ �JLUSJUK �f`a�� �fG\KQIKI � áäääb � fG\KQIKI � áääëJ� Q] J UKLd
KIJV lSIlF]K ]iLH\K]Q] VJLUSJUK ^KIQkK^ NIFO RfFSL^ m RFOlJIK^ HF RfFSL^ � f`a� lIK]KLH] QOlIFkK^
]iLHJ� � J ]O JVVKI ]KH FN GFIK NSLGHQFL] � JL^ J LSObKI FN J^^QHQFLJV ]iLHJGHQG NKJHSIK] m f`a� Q] FlHQd
O Q K^ NFI ^QUQHJV JS^QF ]iLH\K]Q] JL^ ^QUQHJV JS^QF K�KGH] bSH JLi ^QUQHJV ]QULJV lIF GK]]QLU H\JH GJL bK
K�lIK]]K^ J] J ]QULJV �Fh GJL bK K�lIK]]K^ QL f`a� �fG\KQIKI � áääëb� m

f`a� Q] J HhF IJHK ]iLH\K]Q] VJLUSJUK _ KkKIi kJIQJbVK IKlIK]KLH] KQH\KI JL JS^QF ]QULJV H\JH
kJIQK] h QH\ H\K ]JOlVQLU IJHK FI J GFLHIFV ]QULJV H\JH kJIQK] JH H\K GFLHIFV IJHK m [\K ]JOlVQLU IJHK VQO QH]
H\K JS^QF NIK�SKLGQK] JL^ H\K GFLHIFV IJHK VQO QH] H\K ]l KK^ h QH\ h\QG\ H\K lJIJOKHKI] GJL kJIim

fHFIK^ NSLGHQFL HJbVK] JIK GJVVK^ hJkKHJbVK] m f`a� \J] JbFSH áoo lIQO QHQkK lIF GK]]QLU QLd
]HISGHQFL] � ]QULJV UKLKIJHFI] � JL^ FlKIJHFI] m ` HilQGJV ^KGF^QLU lIFGK]] OJi JV]F QLGVS^K J ]HKl H\JH
IK]KObVK] VQL�QLU J \QU\dVKkKV VJLUSJUK h QH\ J ��K^ VQbIJIi FN Jb]HIJGH NSLGHQFL] m [\K]K lIQO QHQkK] \FV^
OF]H GFOlVK� QHi NFI f`a� JL^ GJL bK FlHQO Q K^ NFI ]l KGQ� G QOlVKO KLHJHQFL] m

ML lIJGHQGK � HhF ^Q�KIKLH QOlVKOKLHJHQFL] FN f`a� ^KGF^KI] K� Q]H JH H\K OFOKLH FN H\Q]
h IQHQLU m [\K IKNKIKLGK ]FNHhJIK QLGVS^K^ QL H\K ]HJL^JI^ S]K] H\K QLHKIlIKHKI JllIFJG\ IK]SVHQLU QL J
kKIi QLK� GQKLH JllVQGJHQFL m [\K FH\KI QOlVKO KLHJHQFL Q] GJVVK^ ]NIFLH ��J  JIF JL^ �JhI iLK� � noo á�
JL^ GFL]Q]H] FL J lIFUIJO H\JH HIJL]VJHK] f`a� QLHF J R lIFUIJO H\JH Q] H\KL GFOlQVK^ JL^ K�KGSHK^ m

f`a� ^K�LK] J HhFdVKkKV ]iLHJ� _ JH H\K bQH VKkKV HF ^K]GIQb K H\K O K]]JUK] H\JH h QVV b K ]HIKJO K^
QLHF J LKHhFI� JL^ JH J \QU\KI VKkKV HF lIFkQ^K JL SL^KI]HJL^JbVK IKlIK]KLHJHQFL FN H\K VJLUSJUK m �K
h QVV bIQK�i OKLHQFL H\Q] VJHHKI � h\QG\ Q] O FIK ^QIKGHVi IKVJHK^ HF FSI QLHKIK]H] m

[\K VJLUSJUK Q] J ��� ��JG�S]d�JSI �FIO � UIJOOJI m MH GFLHJQL] lSLGHSJHQFL ]QUL] H\JH
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JIK S]K^ HF UQkK O K]]JUK] J lJIHQGS VJI ]iLHJ� d Q^KLHQ�KI] H\JH ^K�LK FIG\K]HIJ ]iObFV] d LSObKI] H\JH
^K]GIQbK GFL]HJLH kJVSK] d GFOOKLH] H\JH J^^ QLHKILJV ^FGSO KLHJHQFL d JL^ h\QHK]lJGK] H\JH VK� QGJVVi
]KlJIJHK H\K ^Q�KIKLH HK�H KVKO KLH] m

[\K FIG\K]HIJ Q] H\K ]KH FN ]QULJV lIF GK]]QLU IFSHQLK] JL^ ^KGVJIJHQFL] H\JH GFLNFIO J lIF GK^SIK
^K]GIQlHQFL QL fHISGHSIK^ `S^QF m MH Q] O J^K Sl FN NFSI ^Q�KIKLH KVKOKLH] _

[\K Y¬´¾·¬ � ¬´ºÍ GFLHJQL] H\K ^K�LQHQFL FN H\F]K lJIJO KHKI] H\JH JIK UVFbJV HF H\K FIG\K]HIJ m
MH OS]H bK SLQ�SK NFI JL FIG\K]HIJ JL^ QH GJL \FV^ �kK ^Q�KIKLH �QL^] FN O K]]JUK] _ Ë ¬´¾·¬ » ·µ·® ¯³¯µ
]SG\ J] ]JOlVQLU IJHK � GFLHIFV IJHK � FI LSObKI FN JS^QF QLlSH] JL^ FSHlSH] d ^K�LQHQFL FN Ë ¬´¾·¬ Ì·µ²·¾¬¯
H\JH GJL bK S]K^ NIFO ^Q�KIKLH QL]HISOKLH] d » ·³Æ ^K�LQHQFL] ^K]GIQbQLU \Fh H\K QL]HISO KLH FSHlSH] h QVV
b K J^^IK]]K^ HF H\K bS]K] d JL^ ¯¹°¯±º¯ ^K�LQHQFL] QL FI^KI HF GFLHIFV QL]HISO KLH] FL IKJVdHQO K m

` NHKI H\K ÐVFbJV � VFG� hK �L^ H\K QL]HISO KLH ^K�LQHQFL] h\KIK H\K LKGK]]JIi ]K�SKLGK] QL
FI^KI HF lIF GK]] f`f� FI e MEM QL]HISGHQFL] JIK ^K�LK^ m `L QL]HISO KLH ^KGVJIJHQFL Q] O J^K Sl FN H\K
NFVVFh QLU lJIH] �QL H\K UQkKL FI^KI� _ JL ²¶¯±³²¿ ¯µ H\JH ^K�LK] H\K QL]HISOKLH LJO K d J ¬²³ Ḉ ²¶¯±³²¿ ¯µ
H\JH ^K�LK H\K LJO K] FN H\K lJIJO KHKI] QLkFVkK^ QL H\JH lJIHQGS VJI QL]HISOKLH �l�KV^� d JL FlHQFLJV
kJVSK HF ]lKGQNi H\K 5 Ã_ Ã » µ¯¯³ d JL FlHQFLJV kJVSK ]l KGQNi QLU H\K 5 Ã_ Ã ºÆ ·±±¯¬ d J VQ]H FN Ì·µ²·¾¬¯
¶¯º¬·µ·³²´± d JL^ J ]KH FN O K]]JUK] H\JH ^K�LK H\K QL ]HISO KLH NSLGHQFLJVQHim

`L Z» º´¶¯ Q] ]QOlVi J NSLGHQFL H\JH GJL \JkK ]KkKIJV QLlSH] FI kJIQJbVK] JL^ J ]QLUVK FSHlSH
FI IK]S VH m al GF^K] GJL bK S]K^ NIFO JLi QL]HISO KLH QL H\K FIG\K]HIJ m f`a� F�KI] J ]KH FN IKJ^idHFdS ]K
al GF^K] GJVVK^ `´µ¯ Z» º´¶¯ H\JH QLGVS^K H\QLU] ]SG\ J] O JH\KO JHQGJV NSLGHQFL] FI LFQ]K UKLKIJHFI] m
[\K S]KI GJL S]K H\K QOlVKOKLHK^ FlGF^K] FI ^K�LK LKh FLK] m

` NSLGHQFL ^KGVJIJHQFL \J] ^Q�KIKLH KVKOKLH] QL H\K NFVVFh QLU FI^KI _ J LSObKI H\JH ^K�LK]
H\K Ì¯¬´º²³É h QH\ h\QG\ QH Q] K�KGSHK^ d JL ²¶¯±³²¿ ¯µ H\JH ^K�LK] H\K LJO K FN H\K NSLGHQFL d J VQ]H FN H\K
Ç ´µ® ·¬ » ·µ·® ¯³¯µ QL H\K NSLGHQFL d J VQ]H FN Ì·µ²·¾¬¯ ¶¯º¬·µ·³²´± d JL^ J ]KH FN ® ¯·Ë ¯ H\JH ^K�LK H\K
NSLGHQFLJVQHim

È¯®» ¬·³¯ Ã±³µ°® ¯±³ ^K]GIQb K OSVHQlVK QL]HISO KLH] H\JH JIK O J^K ]VQU\HVi ^Q�KIKLH S]QLU J
VQO QHK^ ]iLHJ� FN lJIJO KHKI] m

� VKOKLH] QL H\K FIG\K]HIJ GJL JllKJI QL JLi FI^KI m �FI QL]HJLGK � J NSLGHQFL ^K�LQHQFL GJL
JllKJI b KNFIK FI JNHKI b KQLU S]K^ m

[\K FH\KI VJLUSJUK QL fHISGHSIK^ `S^QF Q] H\K fHISGHSIK^ `S^QF fGFIK �JLUSJUK �f`f�� � JL
KkKLH ^K]GIQlHQFL VJLUSJUK H\JH h QVV b K S]K^ HF UKLKIJHK ]FSL^] QL H\K FIG\K]HIJ m f`f� ]iLHJ� \J] bKKL
�KlH kKIi ]QOlVK JL^ QLGVS^K] kKIi NKh \QU\dVKkKV GFLHIFV ]HISGHSIK] � H\ Q] Q] VKNH NFI H\K QOlVKOKLHKI FN
H\K ]l KGQ�G HFFV �]K�SKLGKI � K^QHFI mmm� m

¤S]H J] f`a� � f`f� ^K]GIQb K] J HhFdVKkKV GFLHIFV VJLUSJUK JVH\FSU\ hK h QVV c S ]H O KLHQFL H\K
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S]KI VKkKV � bJ]K^ FL J VQ]H FN HK�H O K]]JUK] m
`Li KkKLH QL J f`f� ]GFIK \J] J HKOlFIJV ]HJHKO KLH H\JH ^K�LK] JH h\JH OFOKLH QH HJ�K]

lVJGK m [\Q] HQO K ]HJHKO KLH GJL FLVi bK ]lKGQ�K^ QL OS]QGJV LFHJHQFL JL^ H\KIKNFIK H\K Jb]FVSHK HQO K
^KlKL^] FL H\K kJVSK FN H\K HKOlF UVFbJV kJIQJbVK m

` f`f� ]GFIK \J] ^Q�KIKLH �QL^] FN VQLK] _ Ã±³µ°® ¯±³ 6 ²±¯� `´±³µ´¬ 6 ²± ¯� È¯®» ´ 6 ²±¯� È·¾¬¯
6 ²± ¯� JL^ �±¶ 6 ²±¯m`L ML]HISO KLH �QLK �ML]HI�QLK� ]l KGQ�K] JL QL]HISO KLH QLQHQJVQ JHQFL JH J lJIHQGSVJI OFOKLH m
MH \J] H\K NFVVFh QLU KVKO KLH] _ H\K �I]H Q^KLHQ�KI Q] H\K VJb KV H\JH h QVV b K S]K^ HF IKNKI HF H\K QL]HISO KLH d
H\K �I]H LSObKI Q] H\K QLQHQJV HQO K FN H\K QL ]HISO KLH d H\K ]KGFL^ Q^KLHQ�KI Q] H\K QL]HISOKLH LJO K H\JH
Q] S]K^ HF ]KVKGH FLK FN H\K QL]HISOKLH] ^K]GIQb K^ QL H\K f`a� �VK d H\K ]KGFL^ LSObKI Q] H\K HKOlFIJV
^SIJHQFL FN H\K QL]HISOKLH QLQHQJVQ JHQFL �QN QH Q] d á� H\K QLQHQJVQ JHQFL \J] LF HKOlFIJV VQO QH� d JL^ �LJVVi
QH \J] J VQ]H FN lJIJO KHKI] �l�KV^]� H\JH h QVV b K lJ]]K^ HF H\K QL ]HISO KLH NFI QH] GIKJHQFL m

` RFLHIFV �QLK ]lKGQ�K] JL QL]HISGHQFL H\JH Q] ]KLH HF H\K FIG\K]HIJ FI J ]KH FN QL]HISOKLH] m
MH Q] O J^K FN H\K NFVVFh QLU KVKO KLH] _ H\K �I]H LSObKI ]lKGQ�K] H\K QLQHQJV HQO K FN H\K KkKLH d H\K �I]H
Q^KLHQ�KI �FlHQFLJV� ]l KGQ�K] h\JH QL]HISO KLH] h QVV IKGKQkK H\K KkKLH d H\K ]KGFL^ Q^KLHQ�KI Q] H\K LJO K
FN H\K kJIQJb VK H\JH h QVV IKGKQkK H\K KkKLH d �LJVVi H\K ]KGFL^ LSObKI Q] H\K LKh kJVSK NFI H\K GFLHIFV
kJIQJbVK m

` [KOlF �QLK ]lKGQ�K] H\K LKh kJVSK NFI H\Q] UVFbJV kJIQJbVK NFI H\K ^KGF^QLU lIF GK]] m MH \J]
HhF KVKO KLH] _ H\K �I]H LSObKI Q] H\K HQO K h\KL H\K HKOlF G\JLUK h QVV b K JllVQK^ d JL^ H\K ]KGFL^
LSObKI Q] H\K LKh HKOlF kJVSK ]lKGQ�K^ QL llO m

` [JbVK �QLK ]l KGQ�K] H\K GIKJHQFL FI ^K]HISGHQFL FN J hJkKHJbVK m MH GFLHJQL] H\K NFVVFh QLU
KVKO KLH] _ H\K �I]H Q^KLHQ�KI Q] H\K LJO K FN H\K HJbVK d H\K ]KGFL^ Q^KLHQ�KI Q] H\K LJO K FN H\K HJbVK
UKLKIJHFI FI H\K ï^K]HIFið QL]HISGHQFL d H\K VQ]H FN l�KV^] Q^ H\K VQ]H FN lJIJO KHKI NFI H\K hJkKHJb VK d JL^
H\K ]JOlVK IKNKI] HF H\K ]FSL^ NIFO h\QG\ H\K hJkKHJb VK Q] K�HIJGHK^ m

`L^ �LJVVi J �QLJV �QLK ]lKGQ�K] H\K KL^ FN H\K ]FSL^ UKLKIJHQLU lIF GK]] m
fHISGHSIK^ `S^QF JV]F F�KI] J ]QOlVKI NFIO JH NFI OS]QG ]iLH\K]Q] m ` NFIO JH NFI IKlIK]KLHQLU

bJL�] FN hJkKHJbVK] � H\K fHISGHSIK^ `S^QF fJOlVK �JL� �FIO JH �f`f��� hJ] GIKJHK^ QL GFVVJbFIJHQFL
h QH\ H\K e MEM eJLSNJGHSIKI �] ` ]]F GQJHQFL m �JkKHJbVK] GJL bK ^FhLVFJ^K^ QLHF H\K ]iLH\K]Q KI JL^
GFLHIFVVK^ h QH\ e MEM ]K�SKLGK] m

�ì 2ó 2Ý 2î åÙ�� ÙÖ � Zöÿ W ÛöZÜ
RFOOFL �Q]l eS]QG �R�e � �fG\FHH]HJK^H � nooo� Q] J OS]QGJV ]iLH\K]Q] JL^ ]QULJV lIFGK]]QLU

VJLUSJUK FN H\K eS]QGd� NJO QVi H\JH Q] h IQHHKL QL RFOOFL �Q]l m
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[\K VJLUSJUK QLGVS^K] ^Q�KIKLH GFOlFLKLH] _ H\K UKLKIJHFI] � H\K QL]HISO KLH] � H\K VQ]H] FN LFHK] �
HFFV] NFI ]FSL^ �VK QLlSH�FSHlSH � JL^ ^Q�KIKLH UIJl\QGJV QLHKINJGK FlHQFL] bJ]K^ FL H\K ]FSL^ K^QHFI
fL^ �]KK �fG\FHH]HJK^H � noop�� m

R�e �] QL ]HISO KLH ^K]GIQlHQFL VJLUSJUK GJL JGGK]] ]FSL^ lIF GK]]QLU NSLGHQFL] ]SG\ J] F]GQVVJd
HFI] FI KLkKVFl K] m ML]HISO KLH] GJL bK S]K^ QL H\K RFOOFL �Q]l KLkQIFLOKLH FI GJL bK GFOlQVK^ J] R
VJLUSJUK GF^K m R�e QL]HISO KLH] JIK �Q]l NSLGHQFL] � H\KIKNFIK J VQ]H FN LFHK] Q] c S]H JL K�lIK]]QFL H\JH
GJVV] H\K]K NSLGHQFL] m �FHK] ^F LFH KkKL LKK^ HF bK ]FIHK^ bKGJS]K H\K lIF GK]] Q] l KINFIOK^ LFHK bi
LFHK m ML H\K ]JOK hJi� QH Q] l F]]QbVK HF lIF GK]] ^Q�KIKLH QL]HISO KLH] QL lJIJVVKV m

R�e hFI�] FL H\K NFVVFh QLU lVJHNFIO ] _ �Kj[ � e JGQLHF]\ � fÐM � fSL JL^ gR �] h QH\ Ð�� ��QLS�
FI �Kj[f[�gm R�e Q] J ]FSL^ GFOlQVKI h IQHHKL QL RFOOFL �Q]l m ML H\K �Q]l KLkQIFLO KLH � h\QVK iFS
hIQHK J GFOOJL^ � H\K GFOlQVKI HIQK] HF QLHKIlIKH Q] JL^ lKINFIO JL^ JGHQFL H\JH IKHSIL] J IK]SVH m R�e
GJL bK S]K^ NIFO H\K �Q]l KLkQIFLO KLH FI NIFO RFOOFL eS]QG bSH � QL JLi GJ]K � iFS LKK^ HF VKJIL H\K
bJ]QG] FN �Q]l lIFUIJOO QLU m

�ì 2ó 2Ý 2ñ ç�¨ÛZö×
�i�SQ]H �EJLLKLbKIU � áääÞ� Q] J OS]QG IKlIK]KLHJHQFL VJLUSJUK H\JH Q] J] J OJHHKI FN NJGH LFH J

eS]QGd� VJLUSJUK m �KkKIH\KVK]] � J] QH GJL bK SL^KI]HFF^ J] JL KkFVSHQFL FN H\K bJ]QG eS]QGd� lJIJ^QUO �
hK \JkK ^KGQ^K^ HF QLGVS^K QH QL H\ Q] GJHKUFIim �i�SQ]H Q] ^Q]HIQbSHK^ J] alKL fFSIGK ]FNHhJIK m

�i�SQ]H GJL bK ]KKL J] H\K LJHSIJV KkFVSHQFL NIFO `IHQG � RJLFL JL^ �SUSK m ` VV FN H\KO
\JkK bKKL ^K]QULK^ bi ©FUKI � m EJLLKLbKIU JL^ S]K NSLGHQFLJV lIFUIJOO QLU NFI ^K]GIQbQLU HKOlFIJV
b K\JkQFI m � ]QLU ]FO K UKLKIJV OKG\JLQ]O ] GFOlF]KI] GJL GIKJHK HKOlFIJV ]HISGHSIK] ]SG\ J] LFHK] �
G\FI^] � l\IJ]K] � HIQVV] � JL^ ]iLH\K]Q] KVKO KLH] ]SG\ J] UIJLSVJI ]iLH\K]Q] � KLkKVFlK] JL^ kQbIJHF NSLGHQFL] m
gIKkQFS] QOlVKO KLHJHQFL] \J^ UIKJH VQO QHJHQFL] H\JH O J^K H\KO SLlIJGHQGJV � NFI QL]HJLGK RJLFL ^Q^
LFH \JL^VK ]JOlVK^ JS^QF JL^ �SUSK LKK^K^ kJ]H JOFSLH] FN O KOFIi JL^ hJ] \JI^ HF K�HKL^ m

�i�SQ]H ^FK] LFH LKK^ HF lIKlIF GK]] JL FIG\K]HIJ FI lJHG\ m � Q]ldbJ]K^ �i�SQ]H lIFUIJO ] GJL
GFL]HISGH LKh lJHG\K] FL H\K �i JL^ S]KI] GJL K�KGSHK ]iLH\K]Q] GFOOJL^] QLHKIJGHQkKVim �i�SQ]H GJL
hFI� bFH\ QL IKJVdHQO K JL^ LFLdIKJVdHQO K OF^K] m

�i�SQ]H S]K] J ^KGVJIJHQkK JL^ NSLGHQFLJV ]HiVK QL h\QG\ K�lIK]]QFL] JIK KkJVSJHK^ HF GIKJHK JL^
OF^QNi ]FSL^] m �FI QL]HJLGK � NFI ]SOO QLU HhF ]QLS]FQ^] H\K NFVVFh QLU K�lIK]]QFL ]\FSV^ bK QLHIF^SGK^ _
�}��zz �v}o� �v}o�� m

ML �SUSK ]lJGK hJ] JVVF GJHK^ NFI H\K KLHQIK IK]S VH h\KL J^^QLU HhF ]QULJV] � H\Q] hJ] FLVi
lIJGHQGJV NFI ]O JVV ]FSL^] m ML �i�SQ]H H\K J^^QHQFL JL^ ]iLH\K]Q] Q] l KINFIOK^ QLGIKO KLHJVVi ]F H\JH
JH JLi HQO K H\KIK JIK FL Vi J NKh bVF G�] FN ]JOlVK] QL O KOFIim [\Q] JllIFJG\ Q] ]QO QVJI HF eS]QGd�
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VJLUSJUK] ]SG\ J] RfFSL^ JL^ � QL NJGH � eS]QGd� °±²³ Ë ¯±¯µ·³´µ JIK kKIi ]QO QVJI HF �i�SQ]H NSLGHQFL] m
[\K O JQL ^Q�KIKLGK Q] H\JH QL eS]QGd� H\K FI^KI FN K�KGSHQFL Q] K�lVQGQH h\QVK QL �i�SQ]H QH Q] ^K^SGK^
NIFO ^JHJ ^KlKL^KLGQK] m ` V]F �i�SQ]H ]FSL^] JIK OFIK �K�QbVK JL^ GJL bK GFL]Q^KIK^ J] kJVSK] H\JH
GJL bK J]]QULK^ HF kJIQJbVK] FI lJ]]K^ J] lJIJO KHKI] m

` �i�SQ]H K�lIK]]QFL GJL bK IKlIK]KLHK^ J] J UIJl\ FN ï ]S ]l KL^K^ GFOlSHJHQFLð H\JH Q] � J
]HISGHSIK H\JH IKlIK]KLH] J GFOlSHJHQFL hJQHQLU HF \JllKL m � \KL ]JOlVK] JIK LKK^K^ � H\K °» ¯±²´±
IKGFULQ K] QH LKK^] ]JOlVK] NIFO H\K ^Q�KIKLH LF^K] JL^ J]�] NFI J b VF G� FN ]JOlVK] �LFHK H\JH H\Q]
hFI�] bi lSVV FI VJ i KkJVSJHQFL � m fQLGK H\K FI^KI Q] ^KHKIO QLK^ JH KkJVSJHQFL H\K GFOlSHJHQFL UIJl\
O Ji G\JLUK ^iLJO QGJVVim ML lJIHQGS VJI � h\KL J LKh LFHK Q] lVJiK^ H\K UIJl\ Q] K�lJL^K^ m

ML �i�SQ]H ]JOlVK] JIK ]HFIK^ QL J VQL�K^ VQ]H FN ]JOlVK bVFG�] H\JH Q] JGGK]]K^ ]K�SKLHQJVVi
bi NFVVFh QLU VQ]H lFQLHKI] m �JG\ IKJ^KI FN J ]FSL^ S]K] J ]FSL^ Fbc KGH \KJ^KI HF IKO KObKI H\K GSIIKLH
lF]QHQFL QL H\K VQ]H JL^ FH\KI ]HJHK QLNFIO JHQFL m MLGIKO KLHJV VJ i KkJVSJHQFL Q] ]HQVV S]K^ � lVJGQLU H\K
]S]l KL]QFL JH H\K KL^ FN H\K VQ]H m � \KL J IKJ^KI LKK^] HF IKJ^ bKiFL^ H\K VJ]H bVF G� FN H\K VQ]H H\K
]S]l KL]QFL Q] J]�K^ HF GFOlSHK J LKh bVF G� h\QG\ Q] QL]KIHK^ bKHhKKL H\K KL^ FN H\K VQ]H JL^ H\K
]S]l KL]QFL m ` VV IKJ^KI] QL H\K VQ]H ]KK JL^ ]\JIK H\K ]JO K ]JOlVK] IKUJI^VK]] FN h\KL H\Ki JIK lIF^SGK^
FI h\QG\ IKJ^KI IKJ^] �I]H m [F lIKkKLH VQ]H] NIFO K�\JS]HQLU ]HFIJUK IK]FSIGK] � IKNKIKLGK GFSLHQLU Q]
S]K^ HF OFkK bVF G�] NIFO H\K \KJ^ FN H\K VQ]H HF J NIKK VQ]H NIFO h\QG\ H\Ki GJL bK JVVF GJHK^ NFI IKS]K m

�i�SQ]H GJL J^^ ]FSL^] h QH\ ^Q�KIKLH ]HJIH HQO K] ]F ]QULJV J^^QHQFL OS]H b K K� GQKLH QL H\K
NIK�SKLH GJ]K h\KIK FLK ]QULJV Q]  KIF m � \KL FLK FlKIJL^ Q]  KIF � H\K ]FSL^ bVFG� NIFO H\K FH\KI Fl KIJL^
GJL bK ]QOlVi VQL�K^ QLHF H\K IK]S VH h QH\ LF OSVHQl VQGJHQFL FI  KIF � VVQLU m eF]H ]QULJV UKLKIJHFI] lIF^SGK
J ]QULJV FLVi FkKI ]FO K QLHKIkJV JL^ �i�SQ]H ]KO JLHQG] ]Ji H\JH H\K ]FSL^ Q]  KIF FSH]Q^K H\K QLHKIkJV m
` ]QULJV H\JH UFK] HF  KIF Q] IKlIK]KLHK^ bi J VQ]H LF^K H\JH lFQLH] HF QH]KVN � GIKJHQLU J kQIHSJVVi QL�LQHK
VQ]H FN  KIF] m � \KL J ]S]lKL]QFL ^KHKGH] H\JH QH] NSHSIK FSHlSH h QVV b K  KIF � QH VQL�] QH] ]FSL^ VQ]H HF H\Q]
HKIO QLJV LF^K JL^ H\KL ^KVKHK] QH]KVN m

�i�SQ]H ]FSL^] JV]F \JkK ¬´Ë ²º·¬ ³´» ³²® ¯ ��f[ � m ` ]K� FlKIJHFI JVVFh ] HF J^^ ]FSL^ HFUKH\KI
]KHHQLU H\K ]HJIH HQO K FN FLK ]FSL^ HF H\K �f[ FN H\K FH\KI m [\K �f[ OJi bK KJIVQKI FI VJHKI H\JL H\K
HKIO QLJHQLU HQO K �K mU m QL J LFHK QH O Ji GFIIK]lFL^ HF H\K IKVKJ]K HQO K � VKJkQLU FSH H\K ^KGJi� m

�i�SQ]H JVVFh ] kJIQFS] HIJL]NFIO JHQFL] ]SG\ J] ]\QNHQLU QL HQO K � ]GJVQLU � JL^ ]HIKHG\ QLU m [\K
]FSL^ \KJ^KI] GFLHJQL HIJL]NFIO JHQFL QLNFIOJHQFL _ HF ]GJVK J ]FSL^ � H\K \KJ^KI Q] GFl QK^ JL^ H\K GFli
]GJVKdNJGHFI �KV^ Q] O F^Q�K^ m ` ^IJhbJG� Q] H\JH JVV Fl KIJHFI] OS]H JllVi H\K HIJL]NFIOJHQFL HF IJh
]JOlVK] m E Q�KIKLH ]HIJHKUQK] JIK S]K^ QL FI^KI HF O QLQO Q K H\K GF]H m

fJOlVK IJHK Q] ]l KGQ�K^ QL H\K \KJ^KI FN KJG\ ]FSL^ JL^ �i�SQ]H JVVFh ] JIbQHIJIQVi O Q�K^ ]JOlVK
IJHK] m MH Q] H\K IK]lFL]QbQVQHi FN H\K ]S]l KL]QFL HF QLHKIlFVJHK ]JOlVK] VQLKJIVi h\KL IJHK GFLkKI]QFL Q]
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LKGK]]JIim
e SVHQG\JLLKV ]QULJV] JIK IKlIK]KLHK^ bi �Q]l JIIJi] JL^ �i�SQ]H Fl KIJHFI] JIK UKLKIJVQ K^ QL

H\K K�lKGHK^ hJi] m

v~ x½ x~ £|�*) ¿&.¹:&¹)}
ML H\K lIKkQFS] ]KGHQFL hK IKkQKhK^ J LSObKI FN VJLUSJUK] H\JH GFOlVQK^ h QH\ H\K eS]QGd�

lJIJ^QUO m ` VV FN H\KO F�KIK^ hJi] HF JH VKJ]H ^K�LK QL]HISO KLH] JL^ ^K]GIQb K ]FOK ]FIH FN OS]QG
]GFIK m ML H\Q] ]KGHQFL hK h QVV lIK]KLH H\IKK VJLUSJUK] H\JH c S]H GFLGKLHIJHK FL H\K ]KGFL^ NSLGHQFLJVQHi _
^K]GIQbQLU J ]GFIK m ` VH\FSU\ H\KQI ]GFl K OJi ]KKO J bQH LJIIFh � H\KQI JllIFJG\ JL^ Q^KJ] JIK QOlFIHJLH
KLFSU\ JL^ \JkK QL�SKLGK^ ]FO K FN H\K ^KGQ]QFL] VJHKI HJ�KL QL FSI hFI� m

�ì 2ó 2ì 2Ý ©ÕX Õ
cMg M �eG e QVVKL � áääp� hJ] J GFOlIK\KL]QkK OS]QGJV lIFHF GFV ]QO QVJI HF e MEM �ee` � áääë�

QL QH] ]GFl K bSH OSG\ OFIK �K� QbVK JL^ ]HISGHSIK^ m fFO K FN QH] GFLGKlH] JIK JV]F kKIi IKVKkJLH NFI H\K
eKHIQj VJLUSJUK H\JH h QVV b K lIK]KLHK^ QL G\JlHKI ß m [\Q] VJHHKI Q] H\K O JQL IKJ]FL NFI QLGVS^QLU cMg M
QL H\Q] IKkQKh m

[\K �I]H Q^KJ] FN h\JH hFSV^ VJHKI b KGFO K cMg M ]HJIHK^ QL áäëä J] J GFVVJbFIJHQFL bKHhKKL
cKHJ eS]QG JL^ R�e`[ �RKLHKI NFI �Kh eS]QG JL^ `S^QF [KG\LFVFUi JH H\K �LQkKI]QHi FN RJVQNFILQJ �
�KI�KVKi� m MH JVV ]HJIHK^ h\KL HIiQLU HF bIKJ� H\K G\JQL �KibFJI^de MEMd]JOlVKI H\JH hJ] JVIKJ^i
NFIK]KKL JH H\JH HQO K m [\K QL QHQJV Q^KJ hJ] HF �L^ J lIFHF GFV H\JH JVVFhK^ HF LJHSIJVVi GFLHIFV ]iLH\K]Q KI]
NIFO J USQHJI m

ML áääÞ JL^ áääp QH hJ] lIK]KLHK^ JH H\K �`ee KkKLH JL^ ]FO K KL\JLGKOKLH] hKIK J^^K^
IK]lFL^QLU HF ]SUUK]HQFL] bi ]FO K GFOlJLQK] m �SH ]FFL JNHKI JL^ h\KL H\K lIFHF GFV ]KKO K^ HF bK JbFSH
HF ]KK H\K VQU\H � cKHJ eS]QG ^Q]JllKJIK^ JL^ cMg M h QH\ QH m

eEg� FI eS]QG gJIJO KHKI EK]GIQlHQFL �JLUSJUK Q] J OS]QGJV VJLUSJUK KObK^^K^ QL H\K cMg M
lIFHFGFV m ML QH � J lJG�JUK Q] O J^K Sl FN H\IKK ^Q�KIKLH �QL^] FN QLNFIO JHQFL _ J \KJ^KI FI Ä ¯³Ê´µÍ
ZÌ¯µÆ ¯·¶� JL Ä ´³¯ «¶¶µ¯ JL^ J Ä ´³¯ _ ¯ºµ²» ³´µm

� JG\ eEg� lJG�JUK IK]KIkK] ]FO K bQH] JH H\K bKUQLLQLU JL^ ]FO K JH H\K KL^ m [\K]K bQH] JIK
GJVVK^ �KHhFI� akKI\KJ^ JL^ GFLHJQL VFhdVKkKV QLNFIO JHQFL IKVJHK^ HF H\K LKHhFI� h\KIK H\K lJG�JUK Q]
b KQLU HIJL]O QHHK^ m MH QLGVS^K] H\K J^^IK]] FN H\K ^KkQGK QL H\K LKHhFI� H\JH Q] ]SllF]K^ HF IKGKQkK H\K
lJG�JUK m

eEg� ^K�LK] J H\IKK VKkKV \QKIJIG\i _ NJO QVQK] � QL]HISO KLH] JL^ LFHK] m � JG\ KVKO KLH QL KJG\
GJHKUFIi \J] J l\i]QGJV J^^IK]] H\JH Q^KLHQ�K] QH m [\Q] Q^KLHQ�KI Q] �LFhL J] H\K �FHK `^^IK]] m `L eEg�
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OK]]JUK GJL H\KIKNFIK bK J^^IK]]K^ HF JLi FN H\K ßÞ JkJQVJbVK NJO QVQK] � JLi FN H\K ánà QL]HISO KLH] QL
KJG\ NJO QVi FI HF JLi FN H\K ánà LFHK] QL KJG\ FN H\K QL]HISOKLH] m �[\KIK Q] JV]F J ]l KGQJV J^^IK]] HF
]KL^ J lJG�JUK HF JVV ßÞ NJO QVQK] JH FLGK� m

� QLJVVi� JL eEg� lJG�JUK GJL GFLHJQL J] OJLi �FHK EK]GIQlHFI] J] LKGK]]JIim ` �FHK EKd
]GIQlHFI Q] O J^K Sl FN JL Q^KLHQNiQLU biHK JL^ JL SL^KHKIO QLK^ LSObKI FN ^JHJ biHK] m [\K Q^KLHQ�KI
^K�LK] H\K lJIJOKHKI H\JH Q] HF b K OF^Q�K^ JL^ H\K ^JHJ biHK] GFLHJQL H\K lJIJOKHKI kJVSK m

ML eEg� H\KIK Q] J GVKJI ^Q]HQLGHQFL bKHhKKL lJIJOKHKI] ^QIKGHVi IKVJHK^ HF H\K OS]QGQJL]
JGHQFL] JL^ H\F]K FH\KI VFhdVKkKV lJIJO KHKI] H\JH JIK FL Vi IKVJHK^ HF NKJHSIK] QL H\K ]FSL^ m �K h QVV
�LQ]\ FSI bIQKN IKkQKh FN cMg M bi GFOOKLHQLU H\K OF]H QLHKIK]HQLU JL^ QLLFkJHQkK lJIJO KHKI] QLGVS^K^
QL eEg� m

•
`IHQGSVJHQFL _ [\KIK JIK H\IKK �QL^] FN JIHQGS VJHQFL �[IQUUKI � ©KGFL�IO Q ©KVKJ]K� H\JH JVVFh HF
lVJi VKUJHF LFHK] m

•
gQHG\ _ RFLHIJIi HF h\JH \JllKL] QL e MEM � J LFHK lQHG\ Q] LFH HQK^ HF JLi FH\KI OK]]JUK JL^ Q]
IKlIK]KLHK^ QL áß bQH] � H\K �I]H à b KQLU H\K e MEM LFHK JL^ H\K FH\KI] ]KO QHFLK NIJGHQFL] m

•
�FS^LK]] _ MH Q] ]lKGQ�K^ QL OS]QGJV LFHJHQFL �llll¥�� � m

•
`OlVQHS^K _ MH ^K]GIQb K] H\K �LJV UJQL JllVQK^ HF H\K FSHlSH ]FSL^ m

•
�kKL�a^^ �JIOFLQG �JVJLGK _ � ]KNSV HF ^K]GIQb K ]FO K lJIHQGSVJI HQObIK NKJHSIK] QL JGFS]HQG
]FSL^] m

•
gQHG\K^��LlQHG\K^ �JVJLGK _ `OlVQHS^K IKVJHQFL bKHhKKL \JIOFLQG JL^ QL\JIOFLQG GFOlFLKLH]
FN J ]FSL^ m

•
flJGK gF]QHQFL _ [\K eEg� F�KI] ^Q�KIKLH lJIJO KHKI] HF GFLHIFV J LFHK lF]QHQFL QL H\K ]lJGK �
KQH\KI QL IKGHJLUSVJI FI lFVJI GFFI^QLJHK] m

•
[QObIK RFLHIFV _ [\KIK JIK ^Q�KIKLH lJIJO KHKI] HF GFLHIFV H\K HQObIKdIKVJHK^ NKJHSIK] _ �IQU\HLK]] �
©FSU\LK]] � `HHJG� G\JIJGHKI m �SIH\KIOFIK � J HQObIK ]lJGK FN Sl HF H\IKK ^QO KL]QFL] GJL bK S]K^
HF QLHKIlFVJHK H\K ^Q�KIKLH HQObIK] m

•
�QU\KIdVKkKV O K]]JUK] _ [\K eEg� lIFkQ^K] ^Q�KIKLH \QU\KIdVKkKV O K]]JUK] H\JH lIFkQ^K O KJL] FN
JllViQLU OF^SVJHQFL] FI NSLGHQFL] m

•
fiLH\K]Q KI IK�SK]H] _ cMg M K]HJb VQ]\K] J bQ^QIKGHQFLJV GFOOSLQGJHQFL h QH\ H\K ]iLH\K]Q KI m � QH\
H\Q] ]KH FN OK]]JUK] � H\K ]iLH\K]Q KI GJL bK �SKIQK^ JbFSH QH] QLHKILJV NKJHSIK] FI ]HJHK m
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•
RFOOKLH] _ `Li �QL^ FN GFOOKLH] GJL bK J^^K^ S]QLU H\Q] ]l KGQJV O K]]JUK H\JH ^FK] LFH J�KGH
H\K ]iLH\K]Q KI QL JLi hJim

�ì 2ó 2ì 2ì ê¨ Õç Õ
f� M�M �RFF� � noop� Q] J ]GFIK VJLUSJUK QLHKUIJHK^ h QH\ H\K JVIKJ^i GFOOKLHK^ f[� KLkQIFLd

O KLH JL^ ^KkKVFlK^ bi H\K ]JO K JSH\FI � gKIIi RFF� �]KK ]KGHQFL n mÞ mn má� m
f� M�M Q] J HK�HSJV VJLUSJUK H\JH Q] lIK]KLHK^ bFH\ J] GFOlJHQbVK JL^ J] JL K�HKL]QFL FN

e MEM m MH] O JQL J^kJLHJUK] QL IK]l KGH HF e MEM JIK �I]H H\JH HK�HdbJ]K^ OK]]JUK] JIK KJ]i HF IKJ^ JL^
SL^KI]HJL^ � JL^ ]KGFL^ H\JH QH S]K] �FJHQLU lFQLH LSObKI] HF KL\JLGK IK]FVSHQFL m

` f� M�M O K]]JUK Q] H\KIKNFIK J VQLK FN HK�H h\KIK H\KIK JIK H\IKK GFOlSV]FIi �KV^] _ H\K �QL^
FN O K]]JUK �`fRMM ]HIQLU � � H\K HQO K �QL Jb]FVSHK FI IKVJHQkK LFHJHQFL � JL^ H\K G\JLLKV LSObKI �QLHKUKI
H\JH Q] S]K^ HF Q^KLHQNi H\K e MEM G\JLLKV � H\K ]iLH\K]Q KI Q^KLHQ�KI FI KkKL QH] ]KIQJV LSObKI� m

E Q�KIKLH �KV^] QL J f� M�M O K]]JUK] JIK ^KVQO QHK^ bi ]lJGK] � GFOOJ] FI HJb] m f� M� M FlKIJHK]
FLK VQLK JH H\K HQO K m `Li OK]]JUK GJL bK FN FLK FN H\K NFVVFh QLU �QL^] _ J IKUSVJI e MEM O K]]JUK ]SG\
J] �FHKaL FI �FHKa� d JL K�HKL^K^ e MEM O K]]JUK �O K]]JUK] H\JH VFF� ^Q�KIKLH NIFO IKUSVJI e MEM
O K]]JUK] bSH JH H\K KL^ \JkK HF b K GFLkKIHK^ HF FLK� ]SG\ J] �Ql[KL]QFL FI fHIQLUEJOlQLU d JL^ �Fd
e MEM O K]]JUK] ]SG\ J] fKHgJH\ � alKL©KJ^�QVK �HF � NFI QL ]HJLGK � QL]KIH K�KGH � VK]� � FI [IQVVQLU JL^
�JOOKIaL �O K]]JUK] H\JH JIK ^QIKGHVi HIJL]VJHK^ QLHF OS]QGJV UK]HSIK] JL^ GJL bK GFLHIFVVK^ bi J
e MEM lK^JV� m

f� M�M Q] QOlVKO KLHK^ QL R JL^ H\KIK Q] JL QLHKINJGK H\JH JVVFh ] NFI QH] K�HKL]QFL m

�ì 2ó 2ì 2í çé�è W ÛöZÜ¨ Z× êÜÙØùø Zõù �÷ÖþÛ÷þù
fGFIK�QVK ��Kj[ � áääo� Q] J OS]QGJV ]GFIK VJLUSJUK QLGVS^K^ QL H\K JVIKJ^i GFOOKLHK^ eS]QG

� QH NIFO �Kj[ RFOlSHKI MLG m �]KK ]KGHQFL n mp má� m ` �Kj[ fGFIK�QVK Q] J IKUSVJI `fRMM HK�H � VK H\JH
GJL bK K^QHK^ h QH\ JLi HK�H K^QHFI m

` fGFIK�QVK Q] ^QkQ^K^ QL HhF ]KGHQFL] _ H\K � ¯·¶¯µ JL^ H\K � ´¶Ém [\K]K HhF lJIH] JIK ^QkQ^K^
bi H\K IK]KIkK^ hFI^ ��ÐM� � JL^ H\K � VK KL^] h\KL H\K ��E hFI^ FI JL^ �a� �IKUSVJI KL^dFNd� VK � Q]
NFSL^ m

[\K �KJ^KI Q] O J^K Sl FN ^Q�KIKLH �QL^] FN ]HJHKO KLH] _ [ º´µ¯ Ã±Ç ´µ® ·³²´± fHJHKO KLH] � \ ·µ³
[ ³·³¯® ¯±³� \ ·µ³ Ã±Ç ´µ® ·³²´± _ ¯º¬·µ·³²´±� JL^ 1 ·±Ë ¯ [ ³·³¯® ¯±³m fGFIK MLNFIO JHQFL fHJHKO KLH] JIK
S]K^ HF J]]QUL kJVSK] HF UVFbJV ]GFIK lJIJO KHKI] ]SG\ J] HKOlF FI ]JOlVQLU IJHK m gJIH fHJHKO KLH] ^KGVJIK
H\K LJO K] FN H\K lJIH] H\JH h QVV b K S]K^ H\IFSU\FSH H\K ]GFIK m gJIH MLNFIO JHQFL fHJHKO KLH] JIK O J^K
Sl FN H\K lIKkQFS]Vi ^KGVJIK^ LJO K JL^ J GFVVKGHQFL FN lJIJOKHKI] m `L^ �LJVVi� ©JLUK fHJHKO KLH] JVVFh
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HF ^K�LK LFHK IJLUK] m
[\K �F^i GFL]Q]H] FL J ]K�SKLGK FN HQO KdFI^KIK^ ]HJHKO KLH] m [\K]K ]HJHKO KLH] JIK S]SJVVi

È¯®»´µ·¬ [ ³·³¯® ¯±³ FI Ä ´³¯ [ ³·³¯® ¯±³m [KOlFIJV fHJHKO KLH] ]l KGQNi J lJIHQGSVJI OFOKLH QL h\QG\
JVV H\K NF VVFh QLU �FHK fHJHKO KLH] h QVV HJ�K lVJGK SLHQV H\K LK�H [KOlFIJV fHJHKO KLH Q] IKGKQkK^ m [\Ki
S]K H\K NF VVFh QLU ]iLHJ� _

H �� �K�lIK]]QFL
� \KIK H\K IK]KIkK^ hFI^ ïHð O KJL] H\K GSIIKLH HQO K QL OS]QGJV LFHJHQFL �o mo JH H\K bKUQLLQLU

FN H\K ]GFIK� m MN H\K ï�ð ]QUL Q] QLGVS^K^ � GSIIKLH HQO K Q] QLGIKJ]K^ bi H\K K�lIK]]QFL kJVSK � KV]K QH h QVV
^QIKGHVi b K J]]QULK^ H\K kJVSK m

�kKIi HQO K J �FHK fHJHKOKLH Q] IKJ^ � J ïLFHK Fbc KGHð Q] GIKJHK^ m ` �FHK fHJHKO KLH Q] O J^K Sl
FN H\K LJO K FN H\K lJIH h\KIK QH bKVFLU] � J HilK JL^ LJOK ^KGVJIJHQFL � JL^ J VQ]H FN lJIJOKHKI] m

� QLJVVi� H\KIK JIK ]FO K fHJHKO KLH] H\JH GJL bK QLGVS^K^ bFH\ QL H\K �KJ^KI FI H\K �F^im
[\K]K JIK _ �·µ²·¾¬¯ _ ¯º¬·µ·³²´± ·±¶ « ²Ë±® ¯±³� �±Ì¯¬´» ¯ [ ³·³¯® ¯±³�  ·Ì¯ È·¾¬¯ [ ³·³¯® ¯±³� Z¾3 ¯º³
[ ³·³¯® ¯±³� Ã±º¬°¶¯ [ ³·³¯® ¯±³� \ µ²± ³²±Ë [ ³·³¯® ¯±³� È°±²±Ë [ ³·³¯® ¯±³� JL^ `´®® ¯±³ [ ³·³¯® ¯±³m
ÑJIQJbVK ^KGVJIJHQFL JL^ J]]QULOKLH] NF VVFh ]iLHJ� GFLkKLHQFL] FN R VJLUSJUK m [\K JkJQVJbVK kJIQJbVK
HilK] JIK _ ^FSbVK � QLH � ]HIQLU � KLk �KLkKVFl K]� � hJkK � Fbc KGH � kJI �UKLKIQG kJIQJb VK H\JH GJL bK FN JLi
HilK� m �LkKVFl K fHJHKO KLH] JVVFh HF ^KGVJIK KLkKVFl K] NIFO J VQ]H FN lFQLH] JL^ J ]OFFH\QLU kJVSK m
ML H\K ]JO K hJi� �JkK[JbVK fHJHKOKLH] JIK S]K^ HF ^KGVJIK J hJkK HJb VK NIFO J VQ]H FN lJIHQJV] h QH\
H\KQI NIK�SKLGi� JOlVQHS^K JL^ �FlHQFLJVVi � l\J]K m abc KGH fHJHKO KLH] JVVFh HF J^^ JLi �QL^ FN S]KId
^K�LK^ Fbc KGH m MLGVS^K fHJHKO KLH] JIK S]KNSV HF QLGVS^K FH\KI ]GFIK] QLHF H\K GSIIKLH FLK h\QVK gIQLH
fHJHKO KLH] QLGVS^K GFLHIFV ]HJHKO KLH] HF S]K h\KL lIQLHQLU FSH H\K ^F GSO KLH m [SLQLU fHJHKO KLH] JIK
S]K^ NFI ^K�LQLU ]GJVK] FH\KI H\JL H\K HKOlKIJHK HhKVkK HFLK ]GJVK H\JH Q] S]K^ bi ^KNJSVH m

[\K fGFIK�QVK VJLUSJUK \J] J LSObKI FN FlKIJHFI] NFI H\F]K ]HJHKO KLH] H\JH LKK^ HF S]K H\KO QL
JL K�lIK]]QFL m [\K]K FlKIJHFI] QLGVS^K H\K JIQH\O KHQG FLK] l VS] J ]l KGQJV VQ]H H\JH J^^] ^� GFOlSHJHQFL �
lQHG\ HIJL]lF]QHQFL FI KLkKVFlK GFOlSHJHQFL m

!¢ oª 0�++ �%& �!# '�!� #� ��! 
ML H\Q] G\JlHKI hK \JkK lIK]KLHK^ J H\FIFSU\ FkKIkQKh FN JS^QF JL^ OS]QG lIF GK]]QLU KLkQIFLd

O KLH] m ` VH\FSU\ JVV FN H\KO \JkK ^Q�KIKLH ]GFl K] JL^ OFHQkJHQFL] � hK \JkK lIK]KLHK^ J GVJ]]Q�GJHQFL
QL ^Q�KIKLH GJHKUFIQK] m [\K]K GJHKUFIQK] JIK ]SOOJIQ K^ QL H\K NFVVFh QLU VQ]H _
�á� Y¯±¯µ·¬ » °µ» ´¯ ²Ë±·¬ » µ´º¯²±Ë ·±¶ ®°¬³²® ¯¶²· Ç µ·® ¯Ê´µÍ _ ]FNHhJIK NIJOKhFI�] NFI O JLQlSd

VJHQLU ]QULJV] FI OSVHQO K^QJ GFOlFLKLH] QL J UKLKIQG hJim [\K OF]H QOlFIHJLH K�JOlVK] QL H\Q]



Ýî^ �LkQIFLO KLH] NFI `S^QF JL^ eS]QG gIF GK]]QLU

GJHKUFIi JIK gHFVKOi JL^ �[�� m
�n� «°¶²´ » µ´º¯²±Ë Ç µ·® ¯Ê´µÍ _ ]FNHhJIK NIJO KhFI�] H\JH F�KI HFFV] JL^ lIJGHQGK] H\JH JIK lJIHQGd

SVJIQ K^ HF H\K JS^QF ^FO JQL m
�J� «±·¬É² Zµ²¯±³¯¶ _ `S^QF lIF GK]]QLU NIJO KhFI�] H\JH NF GS] FL H\K K�HIJGHQFL FN ^JHJ JL^

^K]GIQlHFI] NIFO JL QLlSH ]QULJV m e JI]iJ] Q] H\K OF]H QOlFIHJLH NIJO KhFI� JLJVi K^ QL H\Q]
]Sb GJHKUFIim

�b � fiLH\K]Q] aIQKLHK^ _ `S^QF lIF GK]]QLU NIJO KhFI�] H\JH NF GS] FL UKLKIJHQLU FSHlSH JS^QF NIFO
QLlSH GFLHIFV ]QULJV] FI ]GFIK] m �KIK QH Q] QOlFIHJLH HF O KLHQFL f[� m

�G� ÐKLKIJV gSIlF]K _ ÐKLKIJV lSIlF]K `S^QF lIF GK]]QLU NIJO KhFI�] F�KI HFFV] bFH\ NFI JLJVi]Q]
JL^ ]iLH\K]Q] m aSH FN H\K FLK] lIK]KLHK^ QL H\Q] ]Sb GJHKUFIi bFH\ fL^abc JL^ Rf� JIK QL
J ]QO QVJI lF]QHQFL � \JkQLU QL JLi GJ]K ]FO K J^kJLHJUK] JL^ ^Q]J^kJLHJUK] bSH LF bKQLU kKIi
O JHSIK m

�Þ� 5 °²º » µ´º¯²±Ë Ç µ·® ¯Ê´µÍ _ [\K]K JIK ]FNHhJIK NIJO KhFI�] H\JH QL]HKJ^ FN NF GS]QLU FL ]QULJVd
VKkKV lIF GK]]QLU JllVQGJHQFL] H\Ki NF GS] OFIK FL H\K O JLQlSVJHQFL FN ]iObFVQG ^JHJ IKVJHK^ HF
OS]QG m fQIKL Q] lIFbJbVi H\K OF]H lIFO QLKLH K�JOlVK QL H\ Q] GJHKUFIim

�p � «°¶²´ ·±¶ 5 °²º Ì²°·¬ ¬·±Ë°·Ë ¯ ·±¶ ·»» ¬²º·³²´± _ fFO K KLkQIFLO KLH] bJ]K OF]H FN H\KQI HFFV]
JIFSL^ J UIJl\QGJV OKHJl\FI H\JH H\Ki F�KI J] JL QLHKINJGK h QH\ H\K KL^ S]KI m ML H\Q] ]KGHQFL hK
QLGVS^K QOlFIHJLH K�JOlVK] ]SG\ J] H\K e J� NJO QVi FI �iO J m

�â� 5 °²º ¬·±Ë°·Ë ¯ _ ML H\Q] GJHKUFIi hK lIK]KLH ^Q�KIKLH VJLUSJUK] H\JH GJL bK S]K^ HF K�lIK]]
OS]QGJV QLNFIO JHQFL m �K \JkK K�GVS^K^ H\F]K \JkQLU J UIJl\QGJV O KHJl\FI � h\QG\ JIK JVIKJ^i QL
H\K lIKkQFS] GJHKUFIim
�J� Ä Á5 °²º ¬·±Ë°·Ë ¯ _ eS]QGd� VJLUSJUK] bJ]K H\KQI lIFlF]JV FL H\K ]KlJIJHQFL FN OS]QGJV

QLNFIO JHQFL QLHF ]HJHQGJV QLNFIO JHQFL JbFSH ²±³µ°® ¯±³ JL^ ^iLJO QG QLNFIO JHQFL JbFSH H\K
º´µ¯� SL^KI]HJL^QLU H\Q] ]GFIK J] J ]K�SKLGK FN HQO KdFI^KIK^ LFHK KkKLH] m e S]QGd� VJLUSJUK]
JIK JV]F bJ]K^ FL H\K GFLGKlH FN °±²³ Ë ¯± ¯µ·³´µm [\K OF]H QOlFIHJLH VJLUSJUK QLGVS^K^ QL
H\ Q] ]KGHQFL � b KGJS]K FN QH] JGGKlHJLGK � Q] RfFSL^ m

�b � [ º´µ¯ ¬·±Ë°·Ë ¯ _ [\K]K VJLUSJUK] JIK ]QOlVi hJi] FN K�lIK]]QLU QLNFIO JHQFL QL J OS]QGJV
]GFIK � S]SJVVi bJ]K^ FL J HK�HSJV FI IKJ^JbVK NFIOJH m

` ] J GFLGVS]QFL hK OS]H Fb]KIkK H\JH O JLi ^Q�KIKLH KLkQIFLO KLH] K� Q]H JL^ J] JVIKJ^i GFOOKLHK^
OF]H FN H\KO h QH\ ^Q�KIKLH UFJV] � O FHQkJHQFL] JL^ ]GFl K m e JLi FN H\K]K KLkQIFLO KLH] JIK H\K IK]SVH
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FN J ]QLUVK l KI]FL �] K�FIH JL^ H\KIKNFIK F�KI J kKIi lKI]FLJV kQKh FL OS]QG FI JS^QF lIF GK]]QLU m �Kh
FN H\KO GJL HISVi �SJVQNi J] ]FNHhJIK NIJOKhFI�] J] ^K�LK^ QL ]KGHQFL ámÞ JL^ JV]F kKIi NKh KOlVFi
]FNHhJIK KLUQLKKIQLU O KH\F^FVFUQK] FI J^kJLGK^ lIFUIJOO QLU HKG\LQ�SK] m

aL H\K FH\KI \JL^ � J NKh FN H\KO �LJO KVi e J��g^ JL^ RfFSL^� \JkK bKKL JbVK HF bSQV^ J
IKVJHQkKVi QOlFIHJLH GFOOSLQHi FN S]KI] H\JH Q] GFL]HJLHVi J^^QLU LKh NKJHSIK] HF H\K]K KLkQIFLO KLH]
JL^ O Ji bK ]KKL J] JL J^^K^ kJVSK m

[\K bJ]Q] H\JH hK \JkK ]KH QL FSI JLJVi]Q] FN H\K ]HJHK FN H\K JIH NFI FSI lJIHQGS VJI ^FO JQL
h QVV b K S]K^ NFI bFH\ GFL]HISGHQLU FSI lIFlF]JV] JL^ JV]F GFOlJIQLU H\K �LJV IK]SVH] m ML lJIHQGS VJI � QL
]KGHQFL Þ mÞ hK h QVV GFOlJIK FSI R�`e NIJOKhFI� HF OJLi FN H\K]K KLkQIFLO KLH] m
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R�`e �R�� �QbIJIi NFI `S^QF JL^ eS]QG� Q] J NIJO KhFI� H\JH JQO ] JH F�KIQLU K�HKL]Qb VK �
UKLKIQG JL^ K� GQKLH ^K]QUL JL^ QOlVKO KLHJHQFL ]FVSHQFL] NFI ^KkKVFlQLU `S^QF JL^ eS]QG JllVQGJHQFL]
J] hKVV J] NFI ^FQLU OFIK GFOlVK� IK]KJIG\ IKVJHK^ h QH\ H\K �KV^ m R�`e Q] bFH\ H\K FIQUQL JL^ H\K lIFkK
FN GFLGKlH FN H\K EQUQHJV fQULJV gIF GK]]QLU abc KGHdaIQKLHK^ eKHJOF^KV H\JH Q] GKLHIJV HF H\Q] [\K]Q]
JL^ h QVV b K lIK]KLHK^ QL H\K LK�H G\JlHKI m

ML H\K GSIIKLH G\JlHKI hK h QVV U QkK J H\FIFSU\ FkKIkQKh FN R�`e �] O JQL NKJHSIK] JL^ hK h QVV
QLHIF^SGK ]FO K GFLHK�HSJV QLNFIO JHQFL H\JH h QVV \KVl QL SL^KI]HJL^QLU h\i ]FO K ^K]QUL ^KGQ]QFL] \JkK
b KKL HJ�KL m �K h QVV �LQ]\ H\K G\JlHKI bi GFOlJIQLU FSI NIJO KhFI� HF ]FO K FN H\K ]QO QVJI ]FVSHQFL]
lIK]KLHK^ QL H\K lIKkQFS] G\JlHKI m

MH Q] QOlFIHJLH HF LFHK H\JH OF]H FN H\K OFIK GFLGKlHSJV JL^ UKLKIQG O F^KV] JL^ OKHJOF^KV]
H\JH h QVV b K lIK]KLHK^ QL H\K LK�H G\JlHKI] hKIK FbHJQLK^ ^SIQLU H\K ^K]QUL JL^ ^KkKVFlOKLH FN H\K
R�`e NIJO KhFI� � S ]SJVVi J] H\K UKLKIJVQ JHQFL FN ]FVSHQFL] NFSL^ NFI lJIHQGS VJI ]QHSJHQFL] m MH Q] H\KIKd
NFIK QOlFIHJLH HF SL^KI]HJL^ h\JH H\K NIJOKhFI� F�KI] JL^ h\JH hKIK H\K ^K]QUL ^KGQ]QFL] m ML H\JH
]KL]K hK IKl KJH \KIK JUJQL FSI \ilFH\K]Q] H\JH ïNIJO KhFI�] UKLKIJHK O KHJOF^KV]ð m

!² on "!�%�#�����!
`H H\K HQO K R�`e hJ] ]HJIHK^ H\K eS]QG [KG\LFVFUi ÐIFSl FN H\K gFOlKS �JbIJ �LQkKId

]QHi \J^ JbFSH H\QIHi IK]KJIG\KI] QLkFVkK^ QL ^Q�KIKLH lIFc KGH] JVV FN H\KO IKVJHK^ HF H\K ^KkKVFlO KLH
FN JVUFIQH\O ] JL^ JllVQGJHQFL] NFI fQULJV JL^ eS]QG gIF GK]]QLU m eF]H FN H\K]K JllVQGJHQFL] hKIK QO d
lVKO KLHK^ QL R�� m MH hJ] H\KL GVKJI H\JH H\K JOFSLH JL^ �SJVQHi FN H\K VQLK] FN GF^K GFO QLU NIFO
H\K ^Q�KIKLH lIFc KGH] hJ] b KGFO QLU \JI^Vi O JLJUKJbVK m ` VH\FSU\ H\K GF^K \J^ bKKL hIQHHKL S]QLU JL
aadO QU\Hdb K VJLUSJUK VQ�K R�� JL^ ]FO K GVJ]]K] K� Q]HK^ \KIK JL^ H\KIK � bJ]QG ^K]QUL lIQLGQl VK] \J^
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LFH bKKL Fb]KIkK^ JL^ H\K IK]SVH hJ] \QU\Vi SL]HISGHSIK^ � ^Q� GSVH HF SL^KI]HJL^ JL^ \JI^Vi IKS]JbVK m
� VK� QbQVQHi JL^ IKdS ]JbQVQHi \J^ bKKL ]JGIQ�GK^ QL H\K ]J�K FN h\JH hJ] H\FSU\ HF bK ïOFIK K� GQKLHð m
[\Q] ]QHSJHQFL O J^K QH K�HIKO KVi ^Q� GSVH JL^ HQO KdGFL]SO QLU HF QLHKUIJHK LKhGFOKI] FI LKh lIFc KGH]
QLHF H\K UIFSl m �KJIQLU H\F]K Q^KJ] QL O QL^ � H\K R�`e lIFc KGH hJ] ]HJIHK^ m fQLGK H\KL � JL JkKIJUK
FN �kK lIFUIJOOKI]d^KkKVFlKI] \JkK b KKL hFI�QLU FL QH m �fKK OFIK ^KHJQV] FL H\F]K lIJGHQGJV Q]]SK] QL
`LLK� ` � m

�FI ^K]QULQLU H\K NIJOKhFI� hK \J^ HF �U\H JUJQL]H JL Q^KJ H\JH ]HQVV \J] \QU\ JGGKlHJLGK QL
H\K Efg GFOOSLQHi _ SL]HISGHSIK^ RdVQ�K GF^K J]]SIK] \QU\ lKINFIO JLGK JH ISLdHQO K m aLK FN H\K O JQL
UFJV] FN FSI hFI� \J] bKKL HF lIFkK H\JH J GVKJL JL^ ]HISGHSIK^ ^K]QUL QL UKLKIJV � JL^ aa HKG\LQ�SK] QL
lJIHQGSVJI � ^F LFH \JkK HF QOlVi JL FkKI\KJ^ QL GFOlSHJHQFLJV K� GQKLGi LFI J VQO QHJHQFL QL �K� Qb QVQHi
NFI QOlVKO KLHQLU ^Q�KIKLH OF^KV] bKVFLUQLU HF J lJIHQGS VJI ^FO JQL m

[\K NIJOKhFI� \J] b KKL JVIKJ^i S]K^ ]SGGK]]NS VVi NFI J LSObKI FN QLHKILJV lIFc KGH] d ]FO K FN
H\KO h QH\ \QU\ ISLdHQO K lKINFIO JLGK IK�SQIKO KLH] d VQ�K \ QU\ �SJVQHi HQO Kd]HIKHG\QLU � ]J� ]iLH\K]Q KI
JL^ \QU\dVKkKV NKJHSIK JLJVi]Q] � JL^ QH ]KKO ] HF \JkK IKJG\K^ J ]FO Kh\JH O JHSIK ]HJUK m [\K lIFc KGH
]Jh QH] �I]H lSbVQG IKVKJ]K QL �FkKObKI noon � QL H\K GFSI]K FN H\K `Ð���` Mf[ �SIFlKJL lIFc KGH m
`Ð���` �hhhd`ULSVJ � � �` Ð�� �QLS� `S^QF ^Q]HIQbSHQFL � NFGS]K^ FL F�KIQLU J GFOlVKHK �QLS�
^Q]HIQbSHQFL � bFH\ QL EKbQJL JL^ ©K^�JH kKI]QFL] � lIFOFHQLU H\K S]K FN NIKK ]FNHhJIK QL H\K JS^QF JL^
OS]QG ^FO JQL m

[\K QLQHQJV UFJV FN H\K R�`e lIFc KGH hJ] ï[F F�KI J GFOlVKHK � �K� QbVK JL^ lVJHNFIO QL^KlKLd
^KLH fFSL^ `LJVi]Q]�fiLH\K]Q] R�� lVJHNFIO HF O KKH GSIIKLH JL^ NSHSIK LKK^] FN JVV e[Ð lIFc KGH]ð
��SFHK^ NIFO R�`e �] �I]H �FI�QLU EIJNH � m [\F]K QLQHQJV Fbc KGHQkK] \JkK ]VQU\HVi G\JLUK^ ]QLGK H\KL �
O JQLVi HF JGGFOOF^JHK HF H\K NJGH H\JH H\K VQbIJIi Q] LF VFLUKI ]KKL J] JL QLHKILJV HFFV NFI H\K e[Ð bSH
J] J VQbIJIi H\JH Q] VQGKL]K^ SL^KI H\K Ðg� ��IKK fFNHhJIK �FSL^JHQFL � � �Ð�� gSbVQG �QGKL]K� HKIO ]
JL^ GFL^QHQFL] m

v� xwxw +.�-�)* +:� (� ¿ (z*&*� �
�\JH O J�K] R�`e ^Q�KIKLH NIFO FH\KI ]QO QVJI ]FVSHQFL] H\JH JVIKJ^i K� Q]Hã ML ]KGHQFL Þ mÞ

hK h QVV H\KL O J�K J OFIK K�HKL]QkK ]HS^i FL H\K ^Q�KIKLGK] bKHhKKL R�`e JL^ H\K KLkQIFLO KLH]
lIK]KLHK^ QL G\JlHKI n m �SH QH Q] QLHKIK]HQLU HF \QU\VQU\H NIFO H\K ]HJIH h\JH JIK H\K OF]H QOlFIHJLH
NKJHSIK] FN FSI NIJO KhFI� H\JH OJ�K QH ^Q�KIKLH HF JLiH\QLU KV]K m
�á� [F bKUQL h QH\ � R�`e Q] HISVi ´¾3 ¯º³Á´µ²¯±³¯¶m ��HKL]QkK ]FNHhJIK KLUQLKKIQLU HKG\LQ�SK] \JkK

bKKL JllVQK^ QL FI^KI HF ^K]QUL J NIJO KhFI� H\JH Q] bFH\ \QU\ Vi �IK�S]JbVK JL^ SL^KI]HJL^JbVK m
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`VH\FSU\ H\K HKIO ´°±¶ ´¾3 ¯º³ \J] b KKL JIFSL^ NFI O JLi iKJI] � JL^ aa HKG\LQ�SK] \JkK JV]F
bKKL JllVQK^ QL O JLi JS^QF JL^ OS]QG IKVJHK^ JllVQGJHQFL] � NKh FN H\K]K \JkK GFLGKlHSJVVi JllVQK^
H\K ïKkKIiH\QLU Q] JL Fbc KGHð O J�QOJ m ML FSI NIJO KhFI� � JVV ^JHJ HilK] JL^ lIF GK]]QLU FI �Fh
GFLHIFV KLHQHQK] JIK hKVVdbK\JkK^ Fbc KGH] m

�n� R�`e Q] º´®» µ¯Æ ¯±²Ì¯ ]QLGK QH LFH FLVi QLGVS^K] GVJ]]K] NFI lIF GK]]QLU bSH JV]F NFI JS^QF JL^
e MEM QLlSH�FSHlSH � je� ]KIQJVQ JHQFL ]KIkQGK] � JVUFIQH\O JL^ ^JHJ kQ]SJVQ JHQFL JL^ QLHKIJGHQFL �
JL^ OSVHQdH\IKJ^QLU \JL^VQLU m

�Þ� R�`e ^KJV] h QH\ J h Q^K kJIQKHi FN ¯U ³¯±²¾¬¯ ¶·³· ³É» ¯ H\JH IJLUK NIFO VFhdVKkKV ]QULJV] �]SG\
J] JS^QF FI ]l KGHISO � HF \QU\KIdVKkKV ]KO JLHQG ]HISGHSIK] �]SG\ J] OS]QGJV l\IJ]K FI ]KUO KLH� m

�p � [\K NIJO KhFI� Q] ºµ´Á» ¬·³Ç ´µ® m ` VV H\K GF^K Q] `�fM R�� JL^ QH Q] IKUSVJIVi GFOlQVK^ SL^KI
�QLS� � � QL^Fh ] JL^ e JG afj S]QLU H\K OF]H GFOOFLVi S]K^ GFOlQVKI] m �kKL H\K GF^K NFI
QLlSH�FSHlSH � kQ]SJVQ JHQFL JL^ OSVHQdH\IKJ^QLU Q] GIF]]dlVJHNFIO ^FhL HF H\K VFhK]H lF]]QbVK
VJiKI m

�â� [\K lIFc KGH Q] VQGKL ]K^ SL^KI H\K Y\6 �Ð�� gSbVQG � QGKL]K� HKIO ] JL^ GFL^QHQFL] m ` VH\FSU\
hK O JQLHJQL H\K FlHQFL FN ^FSbVK VQGKL ]QLU H\K NIJO KhFI� �Q mK m F�KIQLU JL JVHKILJHQkK GFOOKIGQJV
VQGKL]K� � KkKIiH\QLU F�KIK^ QL H\K lSbVQG kKI]QFL Q] Ðg� JL^ H\K lIFc KGH Q] H\KIKNFIK �IKK fFNHhJIK �
Fl KLd]FSIGK � JL^ GFVVJbFIJHQkK m

�ß� R�`e Q] ¾´°±¶ ³´ °µÌ²Ì¯m �kKL H\FSU\ QH] lSbVQG ]SGGK]] Q] bi LF O KJL] USJIJLHKK^ � R�`e hQVV
]SIKVi IKO JQL H\K bJ]Q] NFI JVV NSHSIK ^KkKVFlO KLH] QL H\K e[Ð JL^ H\S] h QVV b K O JQLHJQLK^ JL^
Sl^JHK^ FL J IKUSVJI bJ]Q] m

�à� [\K NIJO KhFI� GJL bK S]K^ KQH\KI J] J IKUSVJI R�� ¬²¾µ·µÉ FI J] J » µ´³´³É» ²±Ë ³´´¬m ML H\K �I]H
OF^K � H\K S]KI GJL K�HKL^ � J^JlH FI FlHQO Q K H\K NIJO KhFI� NSLGHQFLJVQHi QL FI^KI HF QOlVKO KLH
J lJIHQGSVJI JllVQGJHQFL m ML H\K ]KGFL^ OF^K � H\K S]KI GJL KJ]QVi bSQV^ J lIFHFHil K JllVQGJHQFL QL
FI^KI HF HK]H J LKh JVUFIQH\O FI ]QULJV lIF GK]]QLU JllVQGJHQFL m
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R�`e Q] bFH\ J bVJG�dbF� JL^ h\QHKdbF� NIJO KhFI� �]KK ]KGHQFL ámÞ mÞ NFI J ^K�LQHQFL FN H\K]K

HKIO ]� m �SH J] JVIKJ^i O KLHQFLK^ � H\Q] Q] J GFOOFL lIFlKIHi FN JVV ]FNHhJIK NIJO KhFI�] m MH Q] J bVJG�dbF�
NIJO KhFI� QL H\K ]KL]K H\JH JVIKJ^i bSQVHdQL GFOlFLKLH] GJL bK GFLLKGHK^ h QH\ O QLQOSO lIFUIJOOKId
K�FIH QL FI^KI HF bSQV^ LKh JllVQGJHQFL] m `L^ QH Q] h\QHKdbF� QL H\K ]KL]K H\JH Jb]HIJGH GVJ]]K] GJL bK
^KIQkK^ QL FI^KI HF K�HKL^ H\K NIJO KhFI� GFOlFLKLH] h QH\ LKh lIFGK]]K] FI ^JHJ GFLHJQLKI] m
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R�`e Q] J NIJO KhFI� NFI JS^QF JL^ OS]QG lIFUIJOO QLU m MH F�KI] J UKLKIJV QLNIJ]HISGHSIK H\JH
GJL bK S]K^ NFI JLi ]QULJV lIFGK]]QLU JllVQGJHQFL m �SH H\K IKJ^idHFdS]K GFOlFLKLH] JL^ HFFV] NF GS] FL
H\K OS]QG JL^ JS^QF ^FO JQL m

[\K NIJO KhFI� GJL bK S]K^ HF GFL]HISGH UKLKIJV JS^QF FI OS]QG JllVQGJHQFL] NFI KL^dS]KI] FI
JIHQ]H] m �SH QH] O JQL NF GS] QL FL ^KkKVFlQLU lIFHFHil K JllVQGJHQFL] NFI IK]KJIG\ lSIlF]K] m R�`e GJL
bK S]K^ J] J NIJO KhFI� NFI IJlQ^ lIFHFHilQLU � HK]HQLU LKh JVUFIQH\O ] FI Q^KJ] JL^ UKLKIJV IK]KJIG\ FL
H\K OS]QG JL^ JS^QF �KV^ m

[\K NIJO KhFI� Q] HISVi Fbc KGHdFIQKLHK^ JL^ QH] ^K]QUL lIFOFHK] JL^ HF ]FOK K�HKLH KL]SIK]
OF^SVJIQHi� IKdS]JbQVQHi� ]KlJIJHQFL FN J]lKGH] � JL^ GFLGKlHSJV KLGJl]SVJHQFL m MH Q] QOlFIHJLH HF LFHK
H\JH HJIUKHK^ S]KI] FN H\K NIJO KhFI� JIK O JQLVi ]QULJV lIF GK]]QLU KLUQLKKI] H\JH OJi LFH \JkK JG�SQIK^
UFF^ lIFUIJOO QLU JL^ ^K]QUL lIJGHQGK] bKNFIK H\Ki JIK K�lF]K^ HF H\K NIJO KhFI� m ` VFH FN GJIK \J]
b KKL lSH QL KLNFIGQLU H\K]K UFF^ lIJGHQGK] JL^ KL]SIQLU H\JH H\K NIJO KhFI� � h\KL S]K^ J] h\QHKdbF� �
Q] K�HKL^K^ h QH\FSH kQFVJHQLU QH] l\QVF]Fl\im �FI K�JOlVK � ^JHJ GVJ]]K] JIK ^KGVJIK^ S]QLU J O KG\JLQ]O
GJVVK^ EiLJO QG [ilK] �]KK Þ mn mn mn� m �FI ^KGVJIQLU J O KObKI JHHIQbSHK QL J EiLJO QG [ilK � J ]KH FN
]lKGQJV O JGIF] OS]H b K S]K^ m [\K]K O JGIF] �JlJIH NIFO ^FQLU OSG\ OFIK QLHKIK]HQLU H\QLU] H\JH h QVV
VJHKI bK K�lVJQLK^� K�lJL^ J lIQkJHK JHHIQbSHK JL^ ÐKHj ��dfKHj �� JGGK]]FI] h QH\ J S]KId^K�LK^ kQ]QbQVQHim

`lJIH NIFO H\K Fbc KGHdFIQKLHK^ OKHJOF^KV � FI IJH\KI J] J GFL]K�SKLGK FN � R�`e lIK]KLH] JL^
KLNFIGK] J lJIHQGSVJI UIJl\QGJV e F^KV FN RFOlSHJHQFL m [\K R�`e eFR \KVl] KLUQLKKI] QL OF^KVQLU
]QULJV lIF GK]]QLU ]i]HKO ] JL^ J] J GFL]K�SKLGK \J] QOOK^QJHK b KLK�H] FL bFH\ H\K JLJVi]Q] FN H\K
]i]HKO QH]KVN J] QH] ^K]QUL JL^ QOlVKO KLHJHQFL m �FH\ H\K Fbc KGHdFIQKLHK^ OF^KV JL^ H\K eFR ^KIQkK^
NIFO R�`e hQVV b K QLHIF^SGK^ QL H\K LK�H G\JlHKI m

` ] JVIKJ^i O KLHQFLK^ � R�`e Q] QOlVKOKLHK^ QL R�� m [\Q] JVVFh ] NFI H\K ^K]QUL FN kKIi
^KOJL^QLU FI HQO KdGIQHQGJV Jll VQGJHQFL] m fKkKIJV IKJVdHQO K JllVQGJHQFL] ]SG\ J] J kF GJV lIF GK]]FI h QH\
]lKGHIJV JLJVi]Q]�]iLH\K]Q] FI J ]J� ]iLH\K]Q KI \JkK QOlVKOKLHK^ QL H\K NIJO KhFI� m ML H\K]K GJ]K]
QOlVKOKLHJHQFL] bJ]K^ FL H\K NIJO KhFI� \JkK lIFkKL HF b K KkKL OFIK K� GQKLH H\JL H\K FIQUQLJV QOlVKd
O KLHJHQFL] m

R�`e Q] JV]F GFOlVKHKVi GIF]]dl VJHNFIO JL^ lFIHJbVK m ` R�`e JllVQGJHQFL ^KkKVFlK^ QL
Ð�� ��QLS� Q] QOOK^QJHKVi lFIHJbVK HF e QGIF]FNH � QL^Fh ] JL^ eJG afj m �kKL ]i]HKO dVKkKV lIQO QHQkK]
]SG\ J] JGGK]] HF ]FSL^ ^KkQGK] FI OSVHQdH\IKJ^QLU \JL^VQLU JIK KLGJl]S VJHK^ QL ]SG\ J hJi H\JH H\K
HJIUKH Fl KIJHQLU ]i]HKO Q] HIJL]lJIKLH HF H\K S]KI m

[\K NIJO KhFI� Q] JV]F GFOlVKHKVi �IKK fFNHhJIK �J] NFI H\K ^K�LQHQFL UQkKL bi H\K �IKK fFNHhJIK
�FSL^JHQFL ��IKK fFNHhJIK �FSL^JHQFL � �� JL^ VQGKL]K^ SL^KI H\K Ðg� m [\S] QH GJL bK S]K^ SL^KI LF
IK]HIQGHQFL J] VFLU J] H\K IK]SVHQLU JllVQGJHQFL IKO JQL] �IKK m `GGK]] Q] H\KIKNFIK UIJLHK^ HF H\K ]FSIGK
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GF^K JL^ H\K �LFh VK^UK JGGSOSVJHK^ ^SIQLU H\K NIJOKhFI� ^K]QUL lIF GK]] Q] HIJL]O QHHK^ JL^ IKS]K^
h QH\FSH IK]HIQGHQFL m

!² o¢ ® ��� '£"$ �� �� �¯(%
`H H\K HQO K FN H\Q] h IQHQLU � JIFSL^ Þoo R�� GVJ]]K] �ào mooo VF G� K� Q]H QL FSI RÑf IKlF]QHFIim
R�`e bIQLU] H\K hFIV^ FN ]FNHhJIK ^K]QUL JL^ KLUQLKKIQLU HF Efg ^KkKVFl KI] h\F GFS V^ GJIK

VK]] JbFSH QH m �FI ^FQLU ]F � QH F�KI] ]FO K UKLKIJV QLNIJ]HISGHSIK VQ�K `E[ �] � je� ]KIQJVQ JHQFL FI J Ð�M
OF^SVK m �SH � O F]H QOlFIHJLHVi� QH NFIGK] S]KI] HF NF VVFh ]FO K UFF^ GF^QLU lIQLGQlVK] JL^ QH lIFkQ^K] J
UKLKIJV OF^KV NFI KJ]i �IK�S]JbQVQHim [\S] � H\K S]KI FN H\K NIJO KhFI� FLVi \J] HF GFLGKLHIJHK FL hIQHQLU
]QULJV lIF GK]]QLU JVUFIQH\O ] JL^ � KkKLHSJVVi� O F^KVQLU LKh ^JHJ ]HISGHSIK] FI QOlVKO KLHQLU lJIHQGSVJI
�Fh GFLHIFV ]G\KOK] m

R�`e F�KI] J IKlF]QHFIi FN IKJ^idHFdS]K GFOlFLKLH] H\JH GFLNFIO H\K bVJG�dbF� J]l KGH FN
H\K NIJO KhFI� m [\K]K GFOlFLKLH] QLGVS^K GFLHJQLKI] NFI ^JHJ IKVJHK^ HF ]QULJV lIF GK]]QLU ^JHJ JL^
JVUFIQH\O ] lIFlKIVi KLGJl]SVJHK^ m �SH � O F]H QOlFIHJLHVi� R�`e JV]F QLGVS^K] QLNIJ]HISGHSIK NFI J^^QLU
LKh Vi ^KkKVFl K^ GFOlFLKLH] H\JH GJL bK KJ]QVi QLHKUIJHK^ QLHF H\K NIJO KhFI� m [\Q] h\QHKdbF� J]l KGH
FN H\K NIJO KhFI� ^FK] LFH FLVi QLGVS^K QLNIJ]HISGHSIK NFI K�HKL^QLU H\K JkJQVJbVK ^JHJ JL^ lIFGK]]QLU
GVJ]]K] bSH JV]F hJi] FN QLHKIGFLLKGHQLU GFOlFLKLH] JL^ bSQV^QLU JllVQGJHQFL] m

[\K GFIK FN H\K VQbIJIi Q] J IKlF]QHFIi FN ^QU QHJV ]QULJV lIF GK]]QLU JVUFIQH\O ] IKVJHK^ HF JS^QF
JL^ OS]QG m [\K]K JVUFIQH\O ] GJL bK S]K^ NFI J h Q^K IJLUK FN JllVQGJHQFL] bSH � JH H\K HQO K FN H\Q] h IQHQLU �
H\Ki JIK OF]HVi IKVJHK^ h QH\ H\K e[Ð �] IK]KJIG\ �KV^ � h\QG\ Q] O JQLVi ]l KGHIJV JLJVi]Q] ]iLH\K]Q] JL^
HIJL]NFIO JHQFL] m �KkKIH\KVK]] � H\K NIJO KhFI� \J] bKKL ^K]QULK^ ]F H\JH NSIH\KI J^^QHQFL] GJL bK ^FLK
h QH\FSH OSG\ \J]]VK m [\Q] Q] O JQLVi ^SK HF H\K NJGH H\JH J R�`e lIFGK]]QLU LKHhFI� GJL JG�LFh VK^UK
JLi �QL^ FN lIF GK]]QLU ^JHJ J] VFLU J] QH GFOlVQK] HF H\K IK�SQIK^ QLHKINJGK m

g IF GK]]QLU GVJ]]K] KLGJl]SVJHK JVV lIF GK]]QLU JVUFIQH\O ] QL J R�`e ]i]HKO m ` R�`e ]i]HKO
GJL H\KIKNFIK bK ]KKL J] J ]KH FN QLHKIGFLLKGHK^ gIF GK]]QLU Fbc KGH] m gIF GK]]QLU Fbc KGH] F�KI ]GJVJbQVQHi
]F H\JH JLi �LJV R�`e LKHhFI� GJL bK VFF�K^ JH J] J gIF GK]]QLU GFOlF]QHK H\JH QLGVS^K] JLi LSObKI
�JL^ VKkKV]� FN g IF GK]]QLU GFOlFLKLH] QL]Q^K m gIF GK]]QLU Fbc KGH] IK]lFL^ HF ]iLG\IFLFS] lIFGK]]QLU
^JHJ JL^ J]iLG\IFLFS] GFLHIFV KkKLH] m

R�`e JV]F F�KI] J Ñ Q]SJVQ JHQFL OF^SVK H\JH JVVFh ] H\K ^KGFSlVQLU FN JLi lJIHQGSVJI H\QI^
lJIHi HFFV�QH NIFO H\K ]i]HKO OF^KV m [\Q] ]KIkQGK GJL bK S]K^ h QH\ JLi HFFV�QH m [\K Ñ Q]SJVQ JHQFL
OF^SVK QOlVKO KLH] J OF^KV Jb]HIJGHQFL bJ]K^ FL J OF^Q�K^ kKI]QFL FN H\K eÑR GJVVK^ eF^KVdÑ QKhd
gIK]KLHJHQFL m [\K ^KGFSlVQLU b KHhKKL H\K kQKh JL^ H\K lIK]KLHJHQFL Q] JGGFOlVQ]\K^ H\IFSU\ H\K



ÝîT [\K R�`e �IJOKhFI�

QOlVKOKLHJHQFL FN J HKOlVJHK NSLGHFI bJ]K^ GJVVbJG� VQbIJIim MH JV]F QOlVKO KLH] ]FO K lJIHQGSVJI lIKd
]KLHJHQFL] NFI bJ]QG ^JHJ Hil K] �VQ�K JS^QF FI ]l KGHISO � S]QLU ��[� �hhhd��[� � � FI A[ �hhhdA[ � �
JL^ alKLÐ� �f\IKQLKI � noop� m

ML H\Q] ]KGHQFL hK h QVV ^K]GIQbK QL OFIK ^KHJQV] H\K ^Q�KIKLH GFOlFLKLH] QL H\K IKlF]QHFIi�
JL^ H\K QLNIJ]HISGHSIK � QL GVS^QLU UKLKIJV HFFV] JL^ ]JOlVK JllVQGJHQFL] H\JH JIK F�KIK^ J] lJIH FN H\K
NIJO KhFI� m

v� x~ xw ° )±�}(-�*�
`] JVOF]H JLi NIJO KhFI� �]KK ]KGHQFL ámÞ mÞ� R�`e lIK]KLH] bVJG�dbF� JL^ h\QHKdbF� NKJHSIK] m

� VJG�dbF� S]JUK JVVFh ] ^QIKGH IKS]K FN JVIKJ^i lIFkQ^K^ GFOlFLKLH] � bS QV^QLU J R�`e ]i]HKO OKJL]
]QOlVi GFLLKGHQLU K� Q]HQLU NSLGHQFLJVQHim [\Q] Q] JGGFOlVQ]\K^ H\IFSU\ H\K GVJ]] µ¯» ´²³´µÉ QLGVS^K^ QL
R�`e m ¤S]H J] J R�`e ]i]HKO GJL bK ]KKL J] J ]KH FN QLHKIGFLLKGHK^ gIF GK]]QLU Fbc KGH] JL^ gIF GK]]QLU
EJHJ Fbc KGH] H\K IKlF]QHFIi GJL JV]F bK ^QkQ^K^ QLHF H\K]K HhF GJHKUFIQK] _ J gIF GK]]QLU IKlF]QHFIi JL^ J
EJHJ IKlF]QHFIim ML H\Q] ]KGHQFL hK h QVV IKkQKh h\JH GFOlFLKLH] JIK QLGVS^K^ QL KJG\ FN H\K]K GJHKUFIQK] m

�í 2ì 2Ý 2Ý X ØÙ ÜùööZÖþ Øùÿ ÙöZ×ÙØ�
R�`e F�KI] J ]KH FN ]QULJV lIF GK]]QLU JVUFIQH\O ] KLGJl]SVJHK^ J] R�`e gIFGK]]QLU GVJ]]K] m

[\K]K gIF GK]]QLU GVJ]]K] JIK GVJ]]Q�K^ QL H\K NFVVFh QLU UKLKIJV GJHKUFIQK] _
�á� ÐKLKIJV g IF GK]]QLU

�J� `LJVi]Q]
�b � [IJL]NFIO JHQFL]

�Q� fe f
�G� fiLH\K]Q]
�^� ÐKLKIJHFI]
�K� `IQH\O KHQG alKIJHFI]

�n� MLlSH�aSHlSH
�J� `S^QF �QVK Ma
�b� `S^QF Ma
�G� e MEM Ma
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�QUSIK Þ má _ R�`e GFOlFLKLH]



Ýñ^ [\K R�`e �IJOKhFI�

�^� fEM� Ma
�Þ� RFLHIFV]

[\K lIF GK]]QLU IKlF]QHFIi Q] QVVS]HIJHK^ QL H\K RFOlFLKLH �e� ^QJUIJO QL �QUSIK Þ mn m

±Þ mn mámámá ÐKLKIJV g IF GK]]QLU

ML H\Q] �I]H GJHKUFIi ^Q�KIKLH ]QULJV lIF GK]]QLU JVUFIQH\O ] GJL bK NFSL^ m ` VH\FSU\ H\K]K
JVUFIQH\O ] GJL bK GFL]Q^KIK^ UKLKIJV lSIlF]K JL^ GJL bK JllVQK^ HF ^Q�KIKLH ^FO JQL] � H\KIK Q] J GVKJI
NF GS] FL ]lKGHIJV lIF GK]]QLU FN JS^QF JL^ OFIK lIKGQ]KVi FL H\K flKGHIJV eF^KVQLU fiLH\K]Q] �fe f�
HKG\LQ�SK �]KK `LLK� �� m

`LJVi]Q]
[\K gIF GK]]QLU GVJ]]K] QLGVS^K^ QL H\ Q] GJHKUFIi JIK S]K^ HF K�HIJGH ^Q�KIKLH NKJHSIK] NIFO H\K

QLlSH ]QULJV m ` VV H\K LKGK]]JIi JVUFIQH\O ] IKVJHK^ HF H\K fe f JLJVi]Q] lIF GK]] JIK QLGVS^K^ m [\KIKNFIK �
hK GJL �L^ gIF GK]]QLU] NFI _ h QL^Fh UKLKIJHQFL � ]QULJV ]\QNH QLU � l KINFIO QLU H\K ��[ � ^KHKGHQLU JL^
HIJG�QLU ]l KGHIJV l KJ�] � ^KHKGHQLU H\K NSL^JOKLHJV NIK�SKLGi� K�HIJGHQLU H\K ]l KGHIJV KLkKVFl � lKINFIO QLU
H\K �gR JSHF GFIIKVJHQFL � JL^ ]KUO KLHQLU H\K JS^QF ]QULJV m

[\K ]l KGHIJV JLJVi]Q] JL^ H\K fe f JLJVi]Q] gIF GK]]QLU] IKlIK]KLH J ]l KGQJV �QL^ FN gIF GK]]QLU
H\JH ^F LFH KLGJl]S VJHK J ]QLUVK JVUFIQH\O bSH IJH\KI S]K K�Q]HQLU ]QOlVK gIFGK]]QLU] HF bSQV^ J LKh FLK
FSH FN H\KQI GFOlF]QHQFL m fSG\ gIF GK]]QLU] JIK GJVVK^ gIF GK]]QLU RFOlF]QHK] m ML H\K GJ]K FN H\K ]l KGHIJV
JLJVi]Q] gIF GK]]QLU Q] GFOlF]K^ NIFO H\K NFVVFh QLU gIF GK]]QLU] _ h QL^Fh UKLKIJHFI � GQIGSVJI ]\QNH � ��[
JL^ JS^QF OSVHQl VQKI m [\K fe f JLJVi]Q] gIF GK]]QLU J^^] JLFH\KI VJiKI FN GFOlF]QHQFL J] QH QLGVS^K]
H\K lIKkQFS]Vi GFOOKLHK^ ]lKGHIJV JLJVi]Q] lVS] FH\KI gIF GK]]QLU] ]SG\ J] ]l KGHIJV lKJ� ^KHKGHQFL FI
NSL^JO KLHJV NIK�SKLGi ^KHKGHQFL m

[IJL]NFIO JHQFL]
[IJL]NFIO JHQFL] JIK ^QkQ^K^ QLHF UKLKIJV lSIlF]K HIJL]NFIO JHQFL] JL^ H\F]K H\JH GJL FLVi b K

JllVQK^ HF H\K FSHlSH FN H\K fe f JLJVi]Q] lIFGK]] m ÐKLKIJV HIJL]NFIO JHQFL] QLGVS^K ]FO K HQO Kd^FO JQL
JVUFIQH\O ] ]SG\ J] ^KVJi� LFIO JVQ JHQFL FI KLkKVFl K OF^SVJHFI m MH JV]F QLGVS^K] ]l KGHIJV HIJL]NFIO JHQFL]
VQ�K NIK�SKLGi ^FO JQL � VHKIQLU bi JllViQLU JL Q^KJV NSLGHQFL FI JL ]l KGHIJV KLkKVFlK m

�SH S]QLU H\K fe f OF^KV O FIK QLHKIK]HQLU HIJL]NFIO JHQFL] GJL bK JllVQK^ JV]F QL H\K ]l KGHIJV
^FOJQL �`OJHIQJQL KH JV m� noonb� m [\K IKlF]QHFIi F�KI] fe fdbJ]K^ HIJL]NFIO JHQFL] ]SG\ J] HQO Kd]HIKHG\ �
O FIl\QLU FI lQHG\ ]\QNHQLU m [\K]K HIJL]NFIO JHQFL] JIK ]SbdGJHKUFIQ K^ SL^KI H\K [IJL]NFIO JHQFL]d?fe f
GJHKUFIim
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�QUSIK Þ mn _ R�`e gIFGK]]QLU ©KlF]QHFIi



Ýñì [\K R�`e �IJOKhFI�

fiLH\K]Q]
[\K ]iLH\K]Q] JVUFIQH\O ] JIK JVV H\K LKGK]]JIi NFI H\K fe f OF^KV m �KkKIH\KVK]] � ]FOK FN H\KO

�]SG\ J] H\K QLkKI]K ��[ FI H\K FkKIVJl JL^ J^^� GJL bK JllVQK^ HF ^Q�KIKLH ]l KGHIJV O F^KV] m
ÐKLKIJHFI]
ÐKLKIJHFI] JIK ]l KGQJV gIFGK]]QLU] H\JH lIF^SGK bSH ^F LFH GFL]SO K ^JHJ m [\K R�`e IKlF]d

QHFIi FN UKLKIJHFI] QLGVS^K] JVUFIQH\O ] VQ�K F]GQVVJHFI] � hJkK UKLKIJHFI] FI `Ef© �JHHJG�d^KGJid]S ]HJQL
IKVKJ]K� KLkKVFl K] m

±Þ mn mámámn MLlSH�aSHlSH

[\K ]KGFL^ GJHKUFIi Q] IKVJHK^ HF H\K QLlSH JL^ FSHlSH FN ^Q�KIKLH ^JHJ QLHF JL^ NIFO H\K
NIJO KhFI� m [\K]K gIFGK]]QLU] ^F LFH KLGJl]SVJHK JVUFIQH\O ] bSH IJH\KI HFFV] FI ]i]HKO dVKkKV ]KIkQGK]
VQ�K JGGK]] HF � VK] FI ]FSL^GJI^] ]F H\Ki GJL bK HIJL]lJIKLHVi S]K^ J] JLi FH\KI lIFGK]] QL H\K NIJO KhFI� m
`] J O JHHKI FN NJGH � H\K S]KNSVLK]] FN H\K]K gIFGK]]QLU] Q] FL H\K lJIHQGSVJI ]KIkQGK H\Ki KLGJl]SVJHK JL^
H\JH h QVV b K K�lVJQLK^ QL ]KGHQFL Þ mn mn mp m [\K QLlSH�FSHlSH R�`e gIFGK]]QLU] c S]H J^^ H\K LKGK]]JIi
QLHKINJGK ]F J] HF HIKJH H\K]K ]KIkQGK] J] J IKUSVJI R�`e gIFGK]]QLU Fbc KGH m

±Þ mn mámámÞ RFLHIFV

� QLJVVi� H\Q] VJ]H GJHKUFIi QLGVS^K] gIF GK]]QLU] H\JH JIK S]K^ NFI \JL^VQLU GFLHIFV KkKLH] QL
]FO K hJi FI JLFH\KI �]KK ]KGHQFL Þ mn mn má�

�í 2ì 2Ý 2ì � ÷×÷ Øùÿ ÙöZ×ÙØ�
[\K R�`e ^JHJ IKlF]QHFIi GFLHJQL] H\K LKGK]]JIi ^JHJ NFI H\K gIFGK]]QLU IKlF]QHFIim [\K]K

JIK KLGJl]SVJHK^ QL gIFGK]]QLU EJHJ GVJ]]K] JL^ GJL bK GVJ]]Q�K^ QLHF HhF ^Q�KIKLH GJHKUFIQK] _

•
�J]QG gIF GK]]QLU EJHJ

•
EK]GIQlHFI]

[\K �I]H GJHKUFIi QLGVS^K] bJ]QG ^JHJ GFLHJQLKI] VQ�K flKGHISO JL^ `S^QF h\QVK H\K ]KGFL^ QLGVS^K]
\QU\KIdVKkKV ^K]GIQlHFI] H\JH JIK LFH ^QIKGHVi IKVJHK^ HF H\K ]QULJV ]SG\ J] eKVF^im

�K h QVV LFh IKkQKh H\K OF]H QOlFIHJLH gIFGK]]QLU EJHJ GVJ]]K] QLGVS^K^ QL H\Q] IKlF]QHFIim
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±Þ mn mámn má `S^QF

ML ]\FIH � H\K �nz pv GVJ]] \J] H\IKK bJ]QG JHHIQbSHK] �l�qx�i��ki � ~i� pjf pq i � JL^ lp�i� � JL^
FLK bS�KI m [\K lp�i JHHIQbSHK Q] J ]HISGHSIJV JHHIQbSHK � H\KIKNFIK J G\JLUK QL QH] kJVSK QOlVQK] J G\JLUK
QL H\K ]Q K FN H\K K�Q]HQLU bS�KI m aL H\K FH\KI \JL^ � H\K JHHIQbSHK] ~i� pjf pq i JL^ l�qx�i��ki JIK
lSIKVi QLNFIO JHQkK JL^ H\S] � J G\JLUK QL H\KQI kJVSK FLVi QOlVQK] J G\JLUK QL H\K JHHIQbSHK] bSH LFH FL
H\K bS�KI m

[\K �nz pv GVJ]] \J] ]FO K J^^QHQFLJV QLHKINJGK NFI hFI�QLU h QH\ HQO K HJU] QL]HKJ^ FN QL^QGK] FI
]Q K] m [\K ÐKHHKI]�fKHHKI] NFI gjzf pq i JL^ �nu�k pvj ^F LFH bKVFLU HF JL J]]F GQJHK^ JHHIQbSHK bSH JIK
IJH\KI ^Q�KIKLH hJi] FN G\JLUQLU H\K ]Q K FN H\K �nz pv m

[\KIK Q] JV]F JL QLHKINJGK NFI hFI�QLU h QH\ ·°¶²´ ºÆ°±Í JL^ ·°¶²´ ¬²º¯m `L JS^QF G\SL� Q]
^K�LK^ J] JLFH\KI �nz pv Fbc KGH H\JH \J] J GFli FN J ]Sb]KH FN H\K ^JHJ QL H\K FIQUQLJV JS^QF m `L JS^QF
]VQGK Q] JV]F JL �nz pv Fbc KGH H\JH \J] H\K ]JOK kJVSK] J] H\F]K NFSL^ QL J lFIHQFL FN H\K FIQUQLJV `S^QF m
�SH QL H\ Q] GJ]K QL]HKJ^ FN \FV^QLU J GFli� H\K JS^QF ]VQGK IKNKIKLGK] J lF]QHQFL QL O KOFIi FN H\K FIQU QLJV
FLK m

±Þ mn mámn mn flKGHISO

[\K lxiokunq Q] l F]]QbVi H\K OF]H GFOlVK� gE GVJ]] QL H\K R�`e IKlF]QHFIim MH Q] JL QOlFId
HJLH GVJ]] NFI H\K NIJO KhFI� �] lSIlF]K] JL^ ]FOK K�HIJ GJIK JL^ K�FIH \JkK bKKL lSH QLHF QH m

` R�`e lxiokunq GJL bK IKlIK]KLHK^ QL FLK FN H\K NFVVFh QLU NFIO JH] _ JIIJi FN GFOlVK�
LSObKI] � JIIJi FN lFVJI LSObKI] � J lJQI FN O JULQHS^K�l\J]K JIIJi] � JL^ J lJQI FN O JULQHS^K�l\J]K
�g� �] ��IKJ� gFQLH �SLGHQFL � m [\K lxiokunq GVJ]] Q] ^K]QULK^ QL ]SG\ J hJi ]F J] HF JVhJi] �KKl
GFL]Q]HKLGi FN H\K ^JHJ QL QH] ^Q�KIKLH IKlIK]KLHJHQFL] m [\Q] Q] JGGFOlVQ]\K^ H\IFSU\ ]FOK lSbVQG
O KH\F^] HF G\JLUK H\K ³É» ¯ FN H\K IKlIK]KLHJHQFL JL^ É±ºÆµ´±²� ²±Ë JVV K� Q]HQLU IKlIK]KLHJHQFL HF H\K
^JHJ QL FLK FN H\KO m

[\KIK Q] JL JGGK]]FIi QLHKINJGK NFI JGGK]]QLU�]KHHQLU O JULQHS^K JL^ l\J]K IKUJI^VK]] QH] QLHKILJV
IKlIK]KLHJHQFL m [\K]K O KH\F^] JIK LFH K� GQKLH bSH \KVl QL �KKlQLU ^Q�KIKLH IKlIK]KLHJHQFL] HIJL]lJIKLH
NFI S]KI] FI ]FO K UKLKIQG JVUFIQH\O ] H\JH ^F LFH hFIIi JbFSH K� GQKLGim

�KGJS]K FN H\Q] GFOlVK� QHi H\K lxiokunq GVJ]] Q] H\K FLVi gE GVJ]] H\JH \J] JL J]]F GQJHK^
GFL�USIJHQFL m [\Q] GFL�USIJHQFL Q] S ]K^ NFI QLQHQJVQ JHQFL lSIlF]K] JL^ J VF GJV GFli Q] LFH �KlH QL H\K
Fbc KGH m � \KLKkKI H\K �ikyvjwp� �lxiokunqyvjw p�² o� OKH\F^ Q] GJVVK^ � H\K JIUSO KLH lJ]]K^ JL^
S]K^ J] FSHlSH FN H\K O KH\F^ Q] ]iLG\IFLQ K^ h QH\ H\K QLHKILJV ]HISGHSIK FN H\K ]l KGHISO m



Ýñî [\K R�`e �IJOKhFI�

±Þ mn mámn mÞ flKGHIJVgKJ� JL^ flKGHIJVgKJ�`IIJi

` lxioku��{i�� Q] J kKIi bJ]QG ]HFIJUK gE GVJ]] H\JH \J] H\K NFVVFh QLU JHHIQbSHK] _ ]GJVK �
NIK�SKLGi� O JULQHS^K � l\J]K � bQL lF]QHQFL � JL^ bQL h Q^H\ m MH \J] JV]F ]FO K FlKIJHFI] ]SG\ J] lIF^SGH �
^Q]HJLGK JL^ VFU�VQLKJI ]GJVK GFLkKIHQLU IFSHQLK] m �i QH]KVN QH Q] ]KV^FO S]K^ JL^ ]\FSV^ b K lIKNKIJbVi
S]K^ H\IFSU\ H\K lxioku��{i���uu�s GVJ]] m

[\K lxioku��{i���uu�s Q] LFH � J] QH] LJO K O Ji QOlVi� c S ]H J ]QOlVK JIIJi FN lxioku��{i�� } m
` ] J O JHHKI FN NJGH � H\K lxioku��{i���uu�s GVJ]] ^FK] LFH \FV^ lxioku��{i�� QL ]Q^K bSH IJH\KI J ]KH FN
bS�KI] GFLHJQLQLU O JULQHS^K � NIK�SKLGi� l\J]K � bQL lF]QHQFL � bQL h Q^H\ JL^ QL^K� m [\Q] IKlIK]KLHJHQFL
\J] bKKL G\F]KL NFI K� GQKLGi IKJ]FL] QL FI^KI HF b K JbVK HF FlKIJHK FL GFLHQUSFS] O KOFIim

`lJIH NIFO H\K]K bS�KI] � QH QLGVS^K] FH\KI JHHIQbSHK] ]SG\ J] lo��i � j{i�� } �LSObKI FN lKJ�]
GSIIKLHVi JkJQVJbVK� JL^ j���{i��} �O J�QOSO LSObKI FN l KJ�] JVVFhK^� m

�kKL H\FSU\ H\K OF]H K� GQKLH hJi HF ^KJV h QH\ J lKJ� JIIJi Q] hFI�QLU ^QIKGHVi FL H\K
bS�KI] � HhF JGGK]]FIi QLHKINJGK] JIK F�KIK^ _ � I]H � iFS GJL JGGK]]�OF^QNi JLi FN H\K JHHIQbSHK] FN J
UQkKL lKJ� bi S]QLU H\K QLHKINJGK F�KIK^ bi OKH\F^] VQ�K �ik��� �pjzi� � FI lik{t�}i �pjzi� � d bSH
JV]F � iFS GJL S]K JL QLHKINJGK S]QLU lxioku��{i�� Fbc KGH] H\IFSU\ H\K �iklxioku��{i�� �pjzi� � JL^
liklxioku��{i�� �pjzi�� OKH\F^] m �FHK H\JH H\K]K O KH\F^] ^F LFH IKHSIL J lIKdK� Q]HQLU l KJ� bSH
IJH\KI GFL]HISGH H\K l KJ� Fbc KGH FL H\K �im [\KIKNFIK � H\Ki JIK NJI NIFO K� GQKLH m

`LFH\KI lJIHQGSVJIQHi H\JH LKK^] OKLHQFL Q] H\K |jzi��uu�s m MH Q] J OSVHQdlSIlF]K JIIJi FN
QL^QGK] H\JH Q] S ]K^ NFI NSL^JOKLHJV ^KHKGHQFL � l KJ� GFLHQLSJHQFL JL^ HIJG� J]]QULQLU m MH Q] ]FO KHQOK]
QL^KK^ J kKIi GFLkKLQKLH hJi FN ^KJVQLU h QH\ O JLi QL]KIHQFL]�^KVKHQFL] FN l KJ�] QLHF H\K JIIJi J] H\Ki
GJL bK ]Sb]HQHSHK^ bi J ]QOlVK G\JLUK QL QL^K� m [\K lxioku��{i���uu�s GVJ]] F�KI] JL JGGK]]FIi
QLHKINJGK �GFL]Q]HQLU FN ]KkKIJV O KH\F^]� NFI hFI�QLU H\IFSU\ QL^QGK] m

±Þ mn mámn mp �SL^JOKLHJV

[\K �njz�q ijk�� GVJ]] Q] J bJ]QG ]HFIJUK gE GVJ]] S]K^ NFI ]HFIQLU H\K IK]SVH FN J NSL^JO KLHJV
�l QHG\ � ^KHKGHQFL JVUFIQH\O _ J ]KH FN GJL^Q^JHK NIK�SKLGQK] JL^ H\K GFOlSHK^ K]HQO JHQFL KIIFI QN lIK]KLH m
MH \J] HhF QLHKUKI JHHIQbSHK] H\JH \FV^ H\K GSIIKLH LSObKI FN GJL^Q^JHK] JL^ H\K O J�QOSO JVVFhK^ JL^
HhF JIIJi] _ FLK FN NIK�SKLGQK] JL^ H\K FH\KI FLK GFLHJQLQLU H\K KIIFI] m



í 2ì ú �÷× å��W �÷ö ×Ù ÙùØ Ýññ

±Þ mn mámn mâ �IJO K

[\K �u�q i GVJ]] \J] HhF HQO K IKVJHK^ JHHIQbSHK] H\JH JIK QL]HJLHQJHK^ bi ^KNJSVH _ RKLHKI[ QO K
JL^ ESIJHQFL m `lJIH NIFO H\JH � QH \J] O JLi FH\KI JHHIQbSHK] H\JH bKVFLU HF FLK FN H\K gE GVJ]]K]
K�lVJQLK^ QL H\K lIKkQFS] ]KGHQFL] m �JOKVi� hK \JkK _ HhF lxiokunq �FLK NFI H\K UKLKIJV ]l KGHISO JL^
H\K FH\KI NFI H\K IK]Q^SJV GFOlFLKLH� � J lxioku��{i���uu�s � J �njz�q ijk�� JL^ JL �nzpv JHHIQbSHK
H\JH Q] S]SJVVi S]K^ NFI ]HFIQLU H\K h QL^FhK^ JS^QF G\SL� H\JH \J] bKKL S]K^ NFI UKLKIJHQLU H\K FH\KI
^JHJ m

` VV FH\KI O KH\F^] JIK c S]H ]\FIHGSH] NFI H\K UKHHKI] JL^ ]KHHKI] FN H\K lIKkQFS] JHHIQbSHK] JL^
O Ji GFO K QL \JL^i NFI ]FOK JllVQGJHQFL] H\JH ^F LFH b KJI K� GQKLGi IK�SQIKO KLH] m fKK ]HISGHSIK FN H\K
�u�q i GVJ]] QL H\K li�q ijk �e� ^QJUIJO QL �USIK Þ mÞ m

±Þ mn mámn mß fKUO KLH

` li�q ijk GFL]Q]H] bJ]QGJVVi FN JL JS^QF NIJO K ��nz pv JHHIQbSHK� JL^ JL JUUIKUJHK FN �u�q i} m
[\Q] JUUIKUJHK Q] QOlVKO KLHK^ J] J VQ]H ]F J] HF NJkFI NJ]H QL ]KIHQFL] JL^ ^KVKHQFL] JL^ ]SllF]QLU H\JH
JGGK]] Q] S ]SJVVi UFQLU HF b K ]K�SKLHQJV m [\Q] VQ]H FN NIJOK] GJL bK ]KJIG\K^ SlFL � S]QLU QH] b KUQL HQO K
J] H\K ]FIHQLU GIQHKIQJ m `lJIH NIFO H\Q] � H\K li�q ijk NF VVFh ] J GFOlF]QHK lJHHKIL ]F J ]KUO KLH GJL QL
HSIL \FV^ JL JUUIKUJHK FN FH\KI li�q ijk } �h\QG\ JIK �LFhL J] ºÆ ²¬¶µ¯± � m ML H\K GFOlF]QHK ]HISGHSIK �
FL Vi H\K IFFH ]KUOKLH O Ji \FV^ ^JHJ �NIJO K] JL^ JS^QF� bSH H\ Q] ^JHJ O Ji bK JGGK]]K^ NIFO J G\QV^
VF GJHK^ JH JLi VKkKV m �FI ^FQLU ]F � JVV G\QV^IKL \JkK J lFQLHKI HF H\KQI lJIKLH m ML FI^KI HF �LFh QN
H\K fKUO KLH \FV^] ^JHJ FI LFH � J ]HISGHSIJV JHHIQbSHK Q] QLGVS^K^ � h\QG\ O Ji bK JGGK]]K^ H\IFSU\ H\K
�ik¡v�z}��k��lik¡v�z}��k� QLHKINJGK m [\K lik¡v�z}��k� OKH\F^ Q] LFH c S]H JL JGGK]]FI � QN ]KH HF
HISK � H\K G\QV^ h QVV JGHSJVVi ^KHJG\ QH]KVN NIFO QH] lJIKLH JL^ GFli H\K ^JHJ H\JH GFIIK]lFL^] HF QH] HQO K
QLHKIkJV m MN ]KH HF NJV]K H\K G\QV^ h QVV IKO FkK H\K ^JHJ JHHIQbSHK] �NIJO K] JL^ JS^QF� m

` li�q ijk JV]F \J] HhF QLNFIO JHQkK JHHIQbSHK] _ ~i� pjf pq i JL^ gjzf pq i m
[\K �e� GVJ]] ^QJUIJO 1 QL �USIK Þ mÞ QVVS]HIJHK] H\K QLLKI ]HISGHSIK FN H\K li�q ijk GVJ]] JL^

QH] J]]F GQJHK] _
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�QUSIK Þ mÞ _ R�`e fKUOKLH
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±Þ mn mámn mà EK]GIQlHFI]

EK]GIQlHFI] JIK J ]l KGQJV � QL^ FN gIF GK]]QLUEJHJ H\JH ^K]GIQb K LSOKIQGJV JHHIQbSHK] GFOlSHK^
NIFO H\K ^JHJ QL J IKVJHK^ gIF GK]]QLU EJHJ Fbc KGH m [\Q] GFOlSHJHQFL Q] JGGFOlVQ]\K^ S]QLU �bJ]QG �
]HJHQ]HQGJV GFOlSHJHQFL] ]SG\ J] OKJL FI LH\ FI^KI OFOKLH] m �FI GFOlSHQLU H\K]K ]HJHQ]HQG] K� GQKLHVi�
R�`e F�KI] J ]HJHQ]HQGJV GFOlSHJHQFL OF^SVK H\JH S]K] NSLGHFI Fbc KGH] h QH\ O KOFIi JL^ HKOlVJHK
O KHJlIFUIJOO QLU HKG\LQ�SK] m

EK]GIQlHFI GVJ]]K] JIK ]HFIJUK GVJ]]K] h\KIK H\K kJVSK] FN H\K]K ^K]GIQlHFI] JIK �KlH m [\Ki
O J�K K�HKL]QkK S]K FN H\K je� ]HFIJUK NJGQVQHQK] QL R�`e J] J bJ]QG NSLGHQFLJVQHi FN ^K]GIQlHFI] Q]
]HFIQLU H\KO QL JL JllIFlIQJHK hJi NFI VJHKI S]QLU QLNFIO JHQFL IKHIQKkJV HKG\LQ�SK] m �SIH\KIOFIK KkKIi
^K]GIQlHFI GVJ]] \J] JL J]]F GQJHK^ ¯U ³µ·º³´µ h\KIK H\K JGHSJV kJVSK GFOlSHJHQFL] JIK QOlVKOKLHK^ J]
GFObQLJHQFL FN bJ]QG ]HJHQ]HQG] m

R�`e F�KI] VFhdVKkKV EK]GIQlHFI] JL^ J]]FGQJHK^ K�HIJGHFI] NFI `S^QF � fl KGHISO � flKGHIJV
gKJ�] � �IJOK JL^ fKUO KLH m [\Q] VJHHKI lIFGK]]QLU ^JHJ \J] ]lKGQJV ^K]GIQlHFI] J] QH QLGVS^K] HKOlFIJV
]HJHQ]HQG] ]SG\ J] O KJL JL^ ^KkQJHQFL NFI FH\KI ^K]GIQlHFI] GFOlSHK^ FL J NIJOK bJ]K m

[\Q] Q] J VQ]H FN H\K VFhdVKkKV ^K]GIQlHFI] GSIIKLHVi QOlVKO KLHK^ QL H\K NIJO KhFI� _

•
�ÛÚZÙ � ùöÜØZÿ×ÙØö _ e KJL � ÑJIQJLGK � [KOlFIJV RKLHIFQ^ � `HHJG� � EKGJi� fS]HJQL � ©KVKJ]K � �FU �
`HHJG� [QOK � �LKIUi� cKIF RIF]]QLU ©JHK � © Q]K [ QO K � EKGIKJ]K m

•
êÿ ùÜ×Ø÷õ � ùöÜØZÿ×ÙØö _ e KJL � �LKIUi� RKLHIFQ^ � fKGFL^ HF fQ�H\ aI^KI eFOKLH] � MIIKUSVJIQHi�
[ QVH � �VJHLK]] � �SIHF]Q] � fHIFLU gKJ� � � QU\ �IK�SKLGi RFK� GQKLH � e KV RKl]HISO RFK� GQKLH] � e KV
RKl]HISO RFK� GQKLH] EKIQkJHQkK � �JL^ �LKIUi� e J�QOSO eJULQHS^K �IK�SKLGi� �Fh �IK�SKLGi
�LKIUi ©KVJHQFL � flIKJ^ � f�KhLK]] � ©FVVF� � fVFlK � g QHG\ RFLHFSI gIF� VK m

•
êÿ ùÜ×Ø÷õ Xù÷û � ØØ÷� � ùöÜØZÿ×ÙØö _ e JULQHS^K eKJL � �JIOFLQG RKLHIFQ^ � fl KGHIJV [ QVH � � JId
OFLQG EKkQJHQFL � � QI]H HF [\QI^ [IQ]HQOSVS] � a^^ �JIOFLQG] � �kKL �JIOFLQG] � a^^ HF �kKL
©JHQF

•
øØ÷� ù � ùöÜØZÿ×ÙØö _ fl KGHISO EK]GIQlHFI] � fl KGHIJV gKJ� EK]GIQlHFI] � ©K]Q^SJV fl KGHISO EKd
]GIQlHFI] � fQLS]FQ^JV flKGHISO EK]GIQlHFI] � `S^QF �IJOK EK]GIQlHFI] � fQLS]FQ^JV `S^QF �IJO K
EK]GIQlHFI] � ©K]Q^SJV `S^QF �IJO K EK]GIQlHFI] � fiLH\K]Q K^ `S^QF �IJO K EK]GIQlHFI] � eFIl\Fd
VFUQGJV �IJOK EK]GIQlHFI] m

•
êùþ� ùÖ× � ùöÜØZÿ×ÙØö _ e KJL �IJO K EK]GIQlHFI] � e J�QOSO �IJO K EK]GIQlHFI] � e QLQOSO �IJO K
EK]GIQlHFI] � ÑJIQJLGK �IJO K EK]GIQlHFI] � �SL^JOKLHJV �IK�SKLGi� `S^QF EK]GIQlHFI] m



ÝñT [\K R�`e �IJOKhFI�

`lJIH NIFO H\K]K VFhdVKkKV ^K]GIQlHFI] H\K ]JO K QLNIJ]HISGHSIK Q] S]K^ NFI \QU\KIdVKkKV ^K]GIQlHFI] ]SG\
J] O KVF^QG FI I\iH\O QG ^K]GIQlHQFL m

v� x~ x~ ´. ¸*&}-*:|-:*)
� \QVK H\K GFOlFLKLH] ^K]GIQbK^ QL H\K lIKkQFS] ]KGHQFL JVVFh HF S]K H\K NIJO KhFI� QL J bVJG�d

bF� O JLLKI � GFLLKGHQLU JVIKJ^i K�Q]HQLU GVJ]]K] � O F]H FN H\K ]HIKLUH\ FN H\K R�`e NIJO KhFI� VJi] QL
H\K QLNIJ]HISGHSIK H\JH JVVFh ] HF S]K QH QL J h\QHKdbF� OJLLKI � K�HKL^QLU bJ]K GVJ]]K] NFI lJIHQGSVJI S]K] m
ML H\Q] ]KGHQFL hK h QVV FSHVQLK H\Q] QLNIJ]HISGHSIK JL^ QH] K�HKL]QFL GJlJbQVQH QK] m

�í 2ì 2ì 2Ý X ØÙ ÜùööZÖþ ZÖ VØ÷ö×ØÛÜ×ÛØù
` VV JVUFIQH\O ] QL R�`e JIK KLGJl]S VJHK^ QL J GVJ]] ^KIQkK^ NIFO H\K Jb]HIJGH {uvoi}}pj�

bJ]K GVJ]] m [\S] QH GJL bK ]JQ^ H\JH KkKIi GFLGIKHK ^KIQkK^ GVJ]] Q] J ïgIF GK]]QLU GVJ]]ð JL^ KJG\ FN QH]
QL]HJLGK] Q] J ïgIF GK]]QLU Fbc KGHð m [\K O JQL UFJV FN H\Q] Jb]HIJGH GVJ]] Q] HF O QLQO Q K H\K ^KkKVFlKI �]
K�FIH h\KL QLHIF^SGQLU J LKh JVUFIQH\O h\QVK KLNFIGQLU UFF^ lIFUIJOO QLU lIJGHQGK] H\JH lIF^SGK] J
GF^K H\JH IK]SVH] bFH\ K� GQKLH JL^ SL^KI]HJL^JbVK m �FI H\Q] IKJ]FL � H\K GVJ]] lIFkQ^K] ]FOK ]KIkQGK]
JL^ KLNFIGK] ]FOK lJIHQGSVJI QOlVKO KLHJHQFL] H\IFSU\ QH] QLHKINJGK m

[\K gIF GK]]QLU bJ]K GVJ]] NFIGK] JVV ^KIQkK^ GVJ]]K] HF QOlVKO KLH J » ´µ³ O KG\JLQ]O m gIF GK]]QLU
Fbc KGH] GFOOSLQGJHK h QH\ FH\KI gIFGK]]QLU Fbc KGH] H\IFSU\ H\K S]K FN lFIH] m MLlSH lFIH] QLHIF^SGK ^JHJ
QLHF J gIF GK]]QLU SLQH JL^ H\K IK]SVH FN H\K lIF GK]] Q] h IQHHKL QLHF H\K FSHlSH lFIH m

` VV GFLGIKHK g IF GK]]QLU GVJ]]K] JV]F LKK^ HF ^KGVJIK J IKVJHK^ GFL�USIJHQFL GVJ]] m [\Q] GVJ]] Q]
^KIQkK^ NIFO H\K bJ]K {uvoi}}pj�yvjw p� GVJ]] JL^ QH] LJO K Q] IKGFOOKL^K^ HF b K H\K ]JO K J] H\K FLK
FN QH] J]]F GQJHK^ gIF GK]]QLU GVJ]] J^^QLU H\K ïRFL�Uð ]S�� m ML ]FO K GJ]K] ]KkKIJV lIF GK]]QLU GVJ]]K]
O Ji ]\JIK H\K ]JOK GFL�USIJHQFL GVJ]] m [\K ��[ Q] J GVKJI K�JOlVK FN H\Q] m �FI K�JOlVK � ]KkKIJV ��[
GVJ]]K] K�Q]H NFI ^Q�KIKLH JVUFIQH\O QOlVKO KLHJHQFL] QL H\K R�`e IKlF]QHFIi� bSH H\Ki JVV ^KIQkK NIFO
J GFOOFL ��f���}i GVJ]] � JL^ H\Ki ]\JIK J GFOOFL GFL�USIJHQFL GVJ]] _ ��fyvjw p� m

[\K GFL�USIJHQFL h QVV b K S]K^ NFI QLQHQJVQ QLU H\K gIF GK]]QLU Fbc KGH bKNFIK QH] K�KGSHQFL m �FI
KLNFIGQLU H\K S]K FN H\Q] GFL�USIJHQFL O KG\JLQ]O � H\K bJ]K gIF GK]]QLU GVJ]] ^KGVJIK] J yvj ouiki�
yvjw p�nui �� lSIK kQIHSJV OKH\F^ H\JH OS]H b K QOlVKO KLHK^ QL JLi GFLGIKHK ^KIQkK^ GVJ]] m ML H\Q]
O KH\F^ JVV QL QHQJVQ JHQFL FlKIJHQFL] IKVJHK^ HF H\K GFL�USIJHQFL ]HJUK OS]H bK QOlVKO KLHK^ m `] J
O JHHKI FN NJGH � H\K GFL�USIJHQFL Q] JGGFOlVQ]\K^ bi GJVVQLU H\K yvjw p�nui �� FlKIJHQFL QL H\K bJ]K
GVJ]] m [\Q] Fl KIJHQFL QOlVKO KLH] H\K [KOlVJHK e KH\F^ ^K]QUL lJHHKIL �ÐJOOJ KH JV m� áääâ� _ UKLKIJV
Fl KIJHQFL] VQ�K QLHKILJV ]HJHK OF^Q�GJHQFL Q] O F^Q�K^ QL H\K bJ]K GVJ]] h\QVK GFLGIKHK JL^ lJIHQGSVJI
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�QUSIK Þ mp _ ��[ �] JL^ ��[RFL�U
GFL�USIJHQFL Q]]SK] JIK ^KVKUJHK^ HF KJG\ ^KIQkK^ GVJ]] m MH Q] JV]F kKIi GFOOFL NFI gIF GK]]QLU GVJ]]K] HF
�KKl JL QLHKILJV GFli FN H\K GFL�USIJHQFL Fbc KGH HF b K Jb VK HF IK]lFL^ h\KL �SKIQK^ JbFSH H\KQI GSIIKLH
GFL�USIJHQFL m

[hF FlKIJHQFL] JIK S]K^ QL FI^KI HF UKH J gIF GK]]QLU QLHF K�KGSHQFL ]HJHK JL^ HF NFIGK QH HF
VKJkK H\Q] ]HJHK _ lk�uk �� JL^ lkvx �� m [\K]K FlKIJHQFL] JV]F QOlVKOKLH H\K [KOlVJHK e KH\F^ ^K]QUL
lJHHKIL bi QOlVKO KLHQLU H\K ^KNJSVH b K\JkQFI �Q mK m J ]QOlVK G\JLUK FN ]HJHK� QL H\K bJ]K GVJ]] JL^ VKJkQLU
]lKGQ�G Q]]SK] HF H\K yvj ouikilk�uk �� JL^ yvj ouikilkvx �� OKH\F^ QL ^KIQkK^ GVJ]]K] m [\K]K O KH\F^] �
H\FSU\ � JIK LFH Jb]HIJGH JL^ QH] QOlVKO KLHJHQFL Q] H\KIKNFIK LFH OJL^JHFIim

g IF GK]]QLU GVJ]]K] OS]H lIFkQ^K HhF GFL]HISGHFI] _ J ^KNJSVH GFL]HISGHFI JL^ J GFL]HISGHFI h QH\
H\K GFL�USIJHQFL GVJ]] J] QH] JIUSO KLH HilK m ML OF]H GJ]K] H\K NFIO KI h QVV GJVV H\K yvjwp�nui FlKIJHQFL
h QH\ J ^KNJSVH GFL]HISGHK^ GFL�USIJHQFL h\QVK H\K ]KGFL^ h QVV GJVV QH lJ]]QLU H\K IKGKQkK^ GFL�USIJHQFL
Fbc KGH m MH Q] JV]F S]SJV HF QLGVS^K ]FO K K�lVQGQH GJVV] HF O KObKI GFL]HISGHFI] NFI QLQHQJVQ QLU OKObKI]
VQ�K RFLHIFV] FI gFIH] H\JH ^F LFH \JkK ^KNJSVH GFL]HISGHFI] m `lJIH NIFO H\JH � O F]H FN H\K QL QHQJVQ JHQFL
NSLGHQFLJVQHi h QVV b K VKNH HF H\K yvj ouikiyvjw p�nui �� OKH\F^ m

[\K O JQL K�KGSHQFL O KH\F^] QL J gIFGK]]QLU GVJ]] JIK H\K �v OKH\F^] m [\Ki JIK H\K FLK]
h\QG\ JGHSJVVi lKINFIO H\K lIF GK]]QLU JGHQFL m

[\KIK JIK HhF ^Q�KIKLH �QL^] FN �v OKH\F^] _
�á� ` �v �hvpz � OKH\F^ � h QH\ LF JIUSO KLH] m [\Q] Q] H\K ]HJL^JI^ hJi FN S]QLU gIFGK]]QLU Fbc KGH]

GFLLKGHK^ HF J �KHhFI� �]KK Þ mn mn mÞ� m
�n� �v �µµµ� OKH\F^] HJ�QLU ^JHJ Fbc KGH] J] JIUSO KLH] m [\Ki h QVV \JkK ]FO K QLlSH ^JHJ JIUSO KLH]

�I]H � JL^ H\KL ]FO K FSHlSH ^JHJ JIUSO KLH] m ` HilQGJV lIF GK]]QLU GVJ]] h QVV LKK^ J ]QLUVK �v
OKH\F^ FN H\Q] �QL^ m



Ýó^ [\K R�`e �IJOKhFI�

�FH\ �QL^] FN �v �� OKH\F^] FlKIJHK QL H\K ]JOK hJi _ H\Ki IKJ^ J GKIHJQL LSObKI FN ^JHJ Fbc KGH] NIFO
KJG\ FN H\K QLlSH] � JL^ hIQHK J GKIHJQL LSObKI FN ^JHJ Fbc KGH] HF KJG\ FN H\K FSHlSH] m [\K ^Q�KIKLGK Q]
H\JH H\K LFLdLKHhFI� �v �� OKH\F^ HJ�K] H\ Q] ^JHJ Fbc KGH] J] JIUSO KLH] �JL^ H\S] ^FK] LFH S]K lFIH]� �
h\QVK H\K LKHhFI� �v �� OKH\F^ \J] LF JIUSOKLH] � JL JGGK]]K] H\K EJHJ H\IFSU\ H\K gFIH] Fbc KGH] m MH
Q] kKIi S]SJV H\JH H\Q] VJHHKI kKI]QFL FN H\K �v FlKIJHQFL GJVV] H\K K�l VQGQH JIUSO KLH kKI]QFL JNHKI \JkQLU
K�HIJGHK^ H\K ^JHJ NIFO H\K GFIIK]lFL^QLU lFIH] m

±Þ mn mn mámá g IF GK]]QLURFOlF]QHK]

fFO KHQO K] J gIF GK]]QLU GVJ]] LKK^] HF b KGFO K J \QKIJIG\ QGJV ]HISGHSIK H\JH GFLHJQL] FH\KI gIFd
GK]]QLU GVJ]]K] m fSG\ GFLHJQLKI gIF GK]]QLU GVJ]]K] JIK GJVVK^ gIF GK]]QLU RFOlF]QHK] m �FI QOlVKOKLHQLU
]SG\ ]HISGHSIK � QL ]HKJ^ FN ^KIQk QLU NIFO H\K {uvoi}}pj� bJ]K GVJ]] � H\K {uvoi}}pj�yvqxv}pki GVJ]]
OS]H b K S]K^ m

[\K FLVi ^Q�KIKLGK NIFO J IKUS VJI g IF GK]]QLU GVJ]] Q] H\JH G\QV^ gIFGK]]QLU Fbc KGH] OS]H b K
GFL�USIK^ QL H\K yvj ouikiyvjw p�nui FlKIJHQFL �S]SJVVi H\IFSU\ H\K S]K FN JL JS�QVQJIi yvjw p�nui�
yt p�zuij FlKIJHQFL � JL^ H\Ki JV]F LKK^ HF b K ïJHHJG\K^ð HF H\KQI lJIKLH m

±Þ mn mn mámn RFLHIFV]

fFO K lIF GK]]QLU GVJ]]K] LKK^ HF JVVFh K�HKILJV KLHQHQK] HF G\JLUK H\K bK\JkQFI FN H\K Fbc KGH]
J]iLG\IFLFS]Vi ^SIQLU H\KQI K�KGSHQFL m MLlSH º´±³µ´¬ JIK H\K O KG\JLQ]O HF lKINFIO H\Q] �QL^ FN ISLd
HQO K G\JLUK] m ` V]F � J lIFGK]]QLU GVJ]] O Ji bK S]K^ HF ^KHKGH ]FO K �QL^ FN KkKLH m aSHlSH GFLHIFV]
JIK H\K hJi HF O J�K LFHQ�GJHQFL] FL J]iLG\IFLFS] KkKLH] m ` gIFGK]]QLU Fbc KGH FSHlSH GFLHIFV] GJL bK
GFLLKGHK^ HF H\K QLlSH GFLHIFV] FN FH\KI gIF GK]]QLU Fbc KGH] m ML R�`e GFLHIFV kJVSK] JIK �FJHQLU lFQLH
LSObKI] H\JH JIK ]KLH S]QLU JL KkKLHd^IQkKL J]iLG\IFLFS] O KG\JLQ]O m

[\KIK JIK HhF ^Q�KIKLH O KG\JLQ]O ] HF QOlVKO KLH QLlSH GFLHIFV] m ©KUS VJI GFLHIFV] ]QOlVi ]HFIK
J kJVSK � JL^ JVVFh JL K�HKILJVVi GFLLKGHK^ FSHlSH GFLHIFV HF G\JLUK H\ Q] kJVSK m

aL H\K FH\KI \JL^ � ïK�HKL^K^ GFLHIFV]ð S]K J GJVVbJG�dbJ]K^ O KG\JLQ]O m �FI S]QLU ]SG\ GFLHIFV]
GJVVdbJG� OKH\F^ H\JH h QVV b K GJVVK^ h\KLKkKI J LKh kJVSK Q] ]KLH HF H\K QLlSH GFLHIFV OS]H bK J^^K^
HF H\K GVJ]] m fFO K IKJ]FL] NFI hJLHQLU HF S]K ]SG\ O KG\JLQ]O O QU\H b K _

•
`L FSHlSH GFLHIFV OS]H b K ]KLH J] J IK]lFL]K HF JL QLGFO QLU GFLHIFV m
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•
[\K lIF GK]]QLU GVJ]] LKK^] HF \JkK ]FOK ]FIH FN O KOFIi h\KIK GFLHIFV KkKLH] IKGKQkK^ bKHhKKL
HhF GFL]KGSHQkK GJVV] HF H\K �v �� FlKIJHQFL OS]H b K ]HFIK^ m

•
[F JkFQ^ \JkQLU HF G\KG� JVV H\K GFLHIFV] KkKIi HQO K J �v �� FlKIJHQFL Q] GJVVK^ QL FI^KI HF �L^ H\K
FLK] H\JH \JkK G\JLUK^ m

ML FI^KI HF S]K K�HKL^K^ GFLHIFV] � H\IKK ]HKl] OS]H JV]F b K NFVVFhK^ _
aSHlSH GFLHIFV] JIK J^^K^ QL H\K ]JO K hJi H\JL IKUSVJI QLlSH GFLHIFV] � bSH HJ�QLU QLHF JGGFSLH

H\JH H\K LJOK FN H\K GFLHIFV GVJ]] Q] LFh �nkyvjkuv� m aSHlSH GFLHIFV] JIK S]SJVVi ]KLH NIFO HQO K HF
HQO K QL H\K �v �� OKH\F^ � S]QLU H\K lijzyvjkuv� �fyvjkuv���k� h��� OKH\F^ FN H\K �nkyvjkuv� GVJ]] m

MLlSH GFLHIFV] OS]H b K QL QHQJVQ K^ QL H\K yvj ouikilk�uk �� OKH\F^ m MN H\K QL QHQJV kJVSK FN
J GFLHIFV ]\FSV^ b K G\F]KL bi H\K S]KI � J GFL�USIJHQFL JHHIQbSHK GJL bK lIFkQ^K^ QL H\K J]]F GQJHK^
GFL�USIJHQFL GVJ]] NFI H\Q] HJ]� m

�í 2ì 2ì 2ì � ÷×÷ ÕÖ VØ÷ö×ØÛÜ×ÛØù
[\K UFJV] FN H\K ^JHJ QLNIJ]HISGHSIK JIK bJ]QGJVVi H\K ]JO K J] H\K FLK] FN H\K lIFGK]]QLU

QLNIJ]HISGHSIK _ HF O QL QO Q K lIFUIJOOKI �] K�FIH bi lIFkQ^QLU J ]KH FN bSQVHdQL ]KIkQGK] JL^ HF KLNFIGK
UFF^ GF^QLU lIJGHQGK] JL^ J \FOFUKLKFS] QLHKINJGK m ML H\K GJ]K FN ^JHJ H\FSU\ � HhF lJIHQGSVJI UFJV]
JIK JV]F QOlFIHJLH _ HF KLNFIGK ^JHJ KLGJl]SVJHQFL �Q mK m LF ^JHJ JHHIQbSHK QL J GVJ]] ]\FSV^ b K JVVFhK^
HF bK lSbVQG� JL^ HF USJIJLHKK J \FOFUKLKFS] QLHKINJGK NFI ^JHJ JGGK]] �hK hJLH JVV JGGK]]FI] HF \JkK
J GFOOFL QLHKINJGK� m

¤S]H J] QL H\K lIF GK]]QLU QLNIJ]HISGHSIK � \KIK hK lIFOFHK h\QHKdbF� bK\JkQFI bi lIFkQ^QLU JL
Jb]HIJGH bJ]K GVJ]] H\JH OS]H b K ^KIQkK^ JL^ O J^K GFLGIKHK m �SH QL H\Q] GJ]K H\K bJ]K GVJ]] O J�K] S]K
FN J GFOlVK� JL^ lFhKINSV O KG\JLQ]O _ EiLJO QG [ilK] m EiLJO QG [ilK] JIK J �Ki Q]]SK QL H\K ^JHJ
QLNIJ]HISGHSIK ]F hK LKK^ HF SL^KI]HJL^ QH] lSIlF]K JL^ S]K] QL FI^KI HF SL^KI]HJL^ H\Q] lJIH FN H\K
NIJO KhFI� m

±Þ mn mn mn má EiLJO QG [ilK]

[\FSU\ QH O QU\H bK J �SQHK GFLHIFkKI]QJV Q]]SK JL^ QH] LJO K OJi JNHKI H\Q] K�lVJLJHQFL ]KKO
LFH H\K OF]H JllIFlIQJHK� � H\KIK JIK H\IKK O JQL IKJ]FL] NFI H\K ^KGQ]QFL FN QOlVKOKLHQLU JL^ S]QLU
EiLJO QG [ilK] �E[] NFI ]\FIH� QL R�`e m
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�á� [\KIK Q] J LKK^ QL ]FO K GFIK GVJ]]K] FN H\K VQbIJIi� FN hFI�QLU h QH\ GVJ]]K] h QH\ J VJIUK LSObKI
FN JHHIQbSHK] � Q mK m_ H\K ^K]GIQlHFI] FN JS^QF ]KUO KLH] � h\KIK QL OF]H GJ]K] FLVi J ]OJVV ]Sb]KH Q]
LKK^K^ m ML H\Q] ]KL]K QH GFSV^ IKlIK]KLH J hJ]HK FN ]lJGK QN O KOFIi Q] JVhJi] JVVF GJHK^ NFI JVV
JHHIQbSHK] m E[ GJL QL ]HJLHQJHK JL^ ^KdQL]HJLHQJHK JHHIQbSHK] JH ISLdHQO K � JL^ ^F QH QL ]SG\ J hJi
H\JH QH] QLHKINJGK Q] H\K ]JO K J] QN H\Ki h\KIK LFIO JV R�� JHHIQbSHK] m

�n� �K hJLH ]SllFIH NFI hFI�QLU h QH\ \ QKIJIG\QG FI HIKK ]HISGHSIK] m [\JH OKJL] LFH FLVi GFOlF]QHQFL
FN E[] bSH JV]F JUUIKUJHK] FN H\KO �VQ]H] � kKGHFI] � KHG m FN E[]� m � QH\ ]SG\ GFOlF]QHQFL] FN E[] � hK
GJL S]K J]]QULJHQFL � JL^ HhF GVFLK O KObKI NSLGHQFL] _ lt���v�yvxs �� JL^ �iixyvxs �� � H\K UFF^
H\QLU Q] H\JH H\Ki GFO K NIKK d hK ^FL �H LKK^ HF hIQHK H\K]K O KObKI] QL LFLK FN H\K E[ GFLGIKHK
GVJ]]K] m

�Þ� �K LKK^ QLHIF]l KGHQFL FN KJG\ E[ Fbc KGH m [\JH Q] H\K JbQVQHi HF �LFh H\K LJO K JL^ HilK FN KJG\
^iLJO QG JHHIQbSHK � HF QHKIJHK H\IFSU\ H\K]K] JHHIQbSHK] � JL^ HF \JkK ]FO K HilK ]l KGQ� G \JL^VKI]
NFI KJG\ m aLK GVKJI JllVQGJHQFL FN QLHIF]lKGHQFL Q] ]HFIJUK ]SllFIH NFI VFJ^QLU NIFO � JL^ ]HFIQLU
HF J � VK � FN J HIKK FN E[] m aN GFSI]K JVV H\Q] Q] QOlVKO KLHK^ UKLKIQGJVVi� ]F QH JllKJI] HIJL]lJIKLH
HF H\K S]KI m je� ]SllFIH � NFI QL]HJLGK � Q] QOlVKO KLHK^ m aH\KI lIF�H] hK HJ�K NIFO QLHIF]l KGHQFL
QL E[ JIK ^KbSUUQLU JQ^] m

` VV g IF GK]]QLU EJHJ GVJ]]K] QL R�`e JIK E[ � J] hKVV J] H\K GFL�USIJHQFL GVJ]]K] NFI bFH\ gIF GK]]QLU]
JL^ gIF GK]]QLU] EJHJ m

�FI QL ]HJLHQJHQLU JL^ ^KdQL ]HJLHQJHQLU ^iLJO QG JHHIQbSHK] H\K ^KkKVFl KI ^KGVJIQLU J EiLJO QG
[ilK GVJ]] \J] HF S]K J ]KH FN O JGIF] H\JH H\KL � FL lIKdGFOlQVK HQO K � K�lJL^ JVV FN H\K NSLGHQFLJVQHim

�K h QVV ^K]GIQbK \Fh EiLJO QG [ilK GVJ]]K] hFI� JL^ \Fh H\Ki GJL bK S]K^ H\IFSU\ JL K�d
JOlVK m MO JUQLK hK hJLH HF OF^KV J OS]QGJV LFHK h QH\ J E[  m �K ^KGVJIK H\K E[ GVJ]] VQ�K H\Q] _

Ñ ßÝÈÈ ¶ÊàÆ · åáâßÉÑ ¸é ËÝÜ ÉÑ¹é åÆºåáâßÉÑ ·¸» ¶¼ÃÔä½¹» ¾Þ ¿¶ÊàÆ À Ù Á
¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Ð À åáâßÉÑ À ÅÊÝà ¾ ÉàÑ æÁ¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Î À åáâßÉÑ À áËÈ ÉÓ ËÆÒ À ¶ÆÇÝÜÆÈÁ¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿è À åáâßÉÑ À ¼ ¸ÕÂÀ ÞËÅÆ ßÊ åÆ Á¸» ¶½äÖ¶¹¼ Ô¶ÞÂ½¼¹¹ Â ÔÃÄ¹ Þ ¿Ç À åáâ ßÉÑ À ÈàÒ ··ßÉÈàÀÆÇÝÜÆÛ À ÆÇÝÜÆÄÉÈà À ËÊàÆÆÇÝÜÆÁ¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿È À åÇÉÅÝàÆ À ¼ áÒ ÉÊ À É ÝÅÆÁÊ Ë

`] QH GJL bK ]KKL � H\IKK ^Q�KIKLH O JGIF] JIK S]K^ QL EiLJO QG [ilK] _ ����� |y�f�{g NFI
K�lJL^QLU H\K GFLGIKHK E[ GFL]HISGHFI] � �����ff� |~�fg NFI ^KGVJIQLU KJG\ ^iLJO QG JHHIQbSHK JL^
����y��f� |�g���ff� |~�fg NFI ^KGVJIQLU JLi f[� QLHKINJGK GFOlVQJLH GFLHJQLKI m

*89<C :�BDAH: <C ?I@ IR @9: `I@: JHBCC B�B<HB�H: <? @9: P-®+ >:AIC<@I>GS D@ <C B LJ@<@ <IFC JHBCC J>:B@:; <? I>;:> @I<HHFC@>B@: @9: ;<=:>:?@ C:>� <J:C B?; �:9B� <I>C IR JG?BD <J 8GA:C S



Ýóî [\K R�`e �IJOKhFI�

ám ����� |y�f�{g Q] J O JGIF H\JH K�lJL^] H\K ^KNJS VH GFL]HISGHFI FN H\K GFLGIKHK E[ bKQLU
^KGVJIK^ m [\K �I]H lJIJO KHKI Q] H\K HFHJV LSObKI FN ^iLJO QG JHHIQbSHK] � JL^ H\K ]KGFL^ FLK H\K GVJ]]
LJOK m MN H\K hIQHKI FN J E[ ^KIQkK^ GVJ]] ]KK] H\K LKK^ FN h IQHQLU J GS]HFO Q K^ ^KNJSVH GFL]HISGHFI FI
FH\KI GFL]HISGHFI] QH GJL bK ^FLK S]QLU ]l KGQJV lSIlF]K QL QHQJVQ KI] m

n m �����ff� |~�fg Q] S]K^ HF ^KGVJIK J ^iLJO QG JHHIQbSHK m MH \J] NFSI lJIJO KHKI] � H\K �I]H
FLK Q] H\K JHHIQbSHK FI^KI �LKK^K^ NFI HKG\LQGJV IKJ]FL] FN H\K E[ QOlVKO KLHJHQFL � � H\K ]KGFL^ FLK
Q] H\K JGGK]]QbQVQHi �lSbVQG � lIFHKGHK^ FI lIQkJHK� H\K H\QI^ FLK Q] H\K Hil K _ QH GJL bK JLi R�� kJVQ^
HilK QLGVS^QLU HilK^KN ^K�LQHQFL] bSH LFH IKNKIKLGK] FI lFQLHKI] m [\K NFIH\ JL^ VJ]H lJIJO KHKI Q] H\K
JHHIQbSHK LJO K � QH Q] QOlFIHJLH HF bKUQL QL SllKIdGJ]K b KGJS]K H\ Q] LJO K �VKH �] GJVV QH jjj � h QVV b K S]K^
HF NFIO H\K JHHIQbSHK JGGK]]FI] �ikÌÌÌ �� JL^ likÌÌÌ �� � H\S] H\K jjj OS]H ]HJIH QL SllKIdGJ]K m

Þ m ����y��f� |�g���ff� _ [\K lSIlF]K FN H\Q] FLK Q] HF UQkK ]HFIJUK �FLVi je� bi LFh � ]Sld
lFIH HF JHHIQbSHK] ^KGVJIK^ J] GFLHJQLKI] FN Fbc KGH] m �FI H\JH � hK LKK^ H\JH GFLHJQLKI HF NSV� VV H\K f[�
GFLHJQLKI QLHKINJGK � ]F JVV H\K f[� GFVVKGHQFL FN GFLHJQLKI] Q] S]JbVK m [\Q] O JGIF \J] �kK lJIJO KHKI] � FLK
OFIK H\JH �����ff� |~�fg _ H\K JHHIQbSHK LSOKIJHQFL � JGGK]]QbQVQHi� H\K Hil K � H\K LJO K FN H\K JHHIQbSHK
JL^ �LJVVi H\K LKh FLK _ H\K VJbKV FN KJG\ GFLHJQLK^ KVKOKLH H\JH h QVV b K ]HFIK^ m
©KHSILQLU HF H\K K�JOlVK JbFkK � KJG\ �����ff� |~�fg OJGIF h QVV K�lJL^ J ]KH FN S]JbVK O KH\F^] _

ÅÊÝàÍ ÎÆà¾ ÉàÑæ¿Á À ÅÊ ÉÒ ÕÆà¾ ÉàÑæ¿ÑÊËÈà ÅÊÝàÍÁËÅÊ ÉÒ ¼ÒÒ¾ ÉàÑæ¿Á À ÅÊ ÉÒ ÂÆÜÊÅÆ¾ ÉàÑ æ¿Á À âÊÊ ß ÏÝÈ¾ ÉàÑ æ¿Á ËÅÊ ÉÒ ÕàÊÇÆ¾ ÉàÑæ¿ÕàÊÇÝÓÆÍÁÀ âÊÊ ß ÄÊÝÒ¾ ÉàÑæ¿ÕàÊÇÝÓÆÍÁË
aN GFSI]K �ik{ pkot JL^ lik{ pk ot JIK H\K S]SJV JGGK]]FI] HF H\K ^JHJ m �zz{ pk ot JL^ �iq vhi�

{ pkot hQVV QL]HJLHQJHK JL^ ^KdQL]HJLHQJHK H\K JHHIQbSHK � GFObQLK^ h QH\ �xz�ki��k� H\JH h QVV b K K�lVJQLK^
VJHHKI FL m ¡�}{ pkot IKHSIL] h\KH\KI g QHG\ Q] QL]HJLHQJHK JH H\Q] OFOKLH m � QLJVVi lkvui{ pk ot JL^
rv�z{ pk ot JIK NFI ]HFIJUK lSIlF]K] m

aLGK � H\K GFLGIKHK E[ �FHK \J] b KKL ^KGVJIK^ � hK GJL S]K QH VQ�K H\Q] _
¶ÊàÆ Üé¶ÊàÆ Ë çç Ñ ÇÆÝàÆ ÝË ÉËÈàÝËÑÆ Êê àæÆ ¸¹ ¶ÊàÆ¶ÊÐ Üé¶ÊàÆ À æÝÅÆ ËÊ Ýàà ÇÉâáàÆ ÉËÈàÝËà ÉÝàÆÒ Ï É Æ ÑÝË ÝÑà ÉÅÝàÆ Ýàà ÇÉâáàÆÈ àæÉÈ ÐÝé ·Üé¶ÊàÆ Ï¼ÒÒ¾ ÉàÑ æ¿Á Ë Üé¶ÊàÆ Ï¼ÒÒ¶Õ ÉËÆÈ¿Á Ë Üé¶ÊàÆ Ï¼ÒÒÕÉËÆÈ ¿Á Ë
aI QL H\K GJ]K H\JH hK hJLH JVV FN H\KO � Q] bKHHKI HF S]K �zz��� m [\Q] O KH\F^ Q] LFH O JGIF

UKLKIJHK^ J] �zz{ pk ot � bSH Q] JkJQVJbVK QL JLi GFLGIKHK E[ m

Üé¶ÊàÆ Ï¼ÒÒ¼ ßß¿Á Ë

`] H\Q] �QL^ FN FlKIJHQFL] IK�SQIK] O KOFIi O JLJUKO KLH hK hJLH HF Sl^JHK H\K ^JHJ � h QH\ QH]
lF]]QbVK IKJVVF GJHQFL] FLVi FLGK NFI KkKIi OF^Q� GJHQFL FN H\K E[ ]\JlK FI ]HISGHSIK �h\JH GJL O KJL
VFH] FN QL^QkQ^SJV J^^] JL^ IKOFkK]� m �K �VV S]K H\K EiLJO QG[ilK O KObKI �l^JHKEJHJ NFI H\JH lSIlF]K _
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ÈàÒ ··ÑÊáà À À Üé¶ÊàÆ ÏÏÝÈ¾ ÉàÑæ¿Á çç Ð ÇÉàÆÈ Êáà · ÍêÝ ßÈÆ ÍÜé¶ÊàÆ ÏÄåÒÝàÆ¸ÝàÝ ¿Á ËÈàÒ ··ÑÊáà À À Üé¶ÊàÆ ÏÏÝÈ¾ ÉàÑæ¿Á çç Ð ÇÉàÆÈ Êáà · Íà ÇáÆ Í
`L^ LFh JVV H\K QL]HJLHQJHK^ JHHIQbSHK] GJL bK S]K^ LFIO JVVi S]QLU H\K JGGK]]FI] �ikÌÌÌ JL^

likÌÌÌ m �FI K�JOlVK _
Üé¶ÊàÆ ÏÕÆà¶ÕÉËÆÈ ¿ÎÐÁ ËÜé¶ÊàÆ ÏÕÆà¾ ÉàÑæ¿ÈÈÐÁ Ë
çç ßÆàÈ áÈÆ ÈÊÜÆ ÈàÒ ··ßÉÈà Ê åÆ ÇÝà ÉÊ ËÈ ·Üé¶ÊàÆ ÏÎÆàÕ ÉËÆÈ¿Á ÏåáÈæ½âÝÑÑ¿ÈÈÐÁ ÏåáÈæ½âÝÑÑ¿ÈÈÐÒèÁ ËÜé¶ÊàÆ ÏÎÆàÕ ÉËÆÈ¿Á ÏåáÈæ½âÝÑÑ¿ÈÈÐÒÇÁ ÏåáÈæ½âÝÑÑ¿ÈÈÐÒÈ Á Ë çç ÆàÑ Ï
ÉËà ÉÌÜé¶ÊàÆ ÏÎÆà¾ ÉàÑ æ¿Á Ë çç Æ ÇÇÊÇ Ó ÎÆà¾ ÉàÑæ¿Á ÇÆàáÇËÈ ÅÊÝàÉËà ÔÌÜé¶ÊàÆ ÏÎÆà¶Õ ÉËÆÈ¿Á Ë çç ÊÑ Ï

±Þ mn mn mn mn g IF GK]]QLU EJHJ

[\KIKNFIK � FLK FN H\K O JQL HIJQH] FN R�`e Q] H\K JbQVQHi HF lIF GK]] OSVHQlVK ^JHJ HilK] IKVJHK^
HF H\K JS^QF JL^ OS]QG ^FO JQL m ` VV H\K]K ^JHJ HilK] JIK ]Sb GVJ]]K] FN H\K gIFGK]]QLUEJHJ GVJ]] m ML
R�`e HKIO QLFVFUi� J g IF GK]]QLU EJHJ GVJ]] Q] J GVJ]] ^K]QULK^ NFI ]HFIQLU JVV ]FIH FN ^JHJ H\JH h QVV b K
S]K^ QL H\K lIFGK]]QLU ]i]HKO m ` VV gIF GK]]QLU Fbc KGH] JIK QLlSH gIF GK]]QLU EJHJ Fbc KGH] �KQH\KI H\IFSU\
gFIH] h\KL GFLLKGHK^ QL J �KHhFI� FI J] JIUSOKLH] FN H\K LFLdLKHhFI� �v �� FlKIJHQFL � m ��JOlVK] FN
JVIKJ^i lIFkQ^K^ gIF GK]]QLU EJHJ GVJ]]K] QLGVS^K lxiokunq � �nz pv � lxioku��{i���uu�s � �njz�q ijk�� �
li�q ijk � FI �u�q i �]KK ]KGHQFL Þ mn má mn� m

`Li gE GVJ]] Q] QL NJGH J GFLGIKHK EiLJO QG [ilK GVJ]] H\KIKNFIK JL^ J] c S ]H K�lVJQLK^ OF]H
FN H\KQI JHHIQbSHK] JIK O JGIFd^KIQkK^ ^iLJO QG JHHIQbSHK] �Q mK m QL H\K GF^K iFS h QVV ]KK ]FO KH\ QLU VQ�K
�����ff� |~�fg �Õ Öxn��po Ö lxiokunq Ö �i}pzn��lxiokunq � � h\QG\ O KJL] H\JH H\K UQkKL GVJ]] \J] J
lSbVQG ^iLJO QG JHHIQbSHK GJVVK^ �i}pzn��lxiokunq H\JH Q] JL Fbc KGH FN H\K lxiokunq GVJ]]� m

` VV ^iLJO QG JHHIQbSHK] \JkK J]]F GQJHK^ JSHFO JHQGJVVi ^KIQkK^ fKHHKI] JL^ ÐKHHKI] H\JH OJi bK
S]K^ NIFO FSH]Q^K H\K GVJ]] m �SIH\KIOFIK � H\Ki GJL bK `^^K^ JL^ ©KOFkK^ JH ISLdHQO K J] K�lVJQLK^ QL
H\K lIKkQFS] lJIJUIJl\] m

fFO K GVJ]]K] \JkK lIQkJHK ^iLJO QG JHHIQbSHK] H\JH GJLLFH b K JGGK]]K^ ^QIKGHVi bSH H\IFSU\
J UQkKL lSbVQG QLHKINJGK m MN iFS KLGFSLHKI J lIQkJHK FI lIFHKGHK^ JHHIQbSHK h QH\ J LJO K ]HJIHQLU h QH\
H\K �lI � lIK�� �Q mK m xulp�i� iFS ]\FSV^ VFF� NFI QH] J]]F GQJHK^ lSbVQG QLHKINJGK �Q mK m �iklp�i �� JL^
liklp�i ��� m ` V]F kKIi IJIKVi� ]FO K gE GVJ]] \JkK JL JHHIQbSHK H\JH Q] LFH ^iLJO QG m ML H\JH GJ]K � H\K
GFIIK]lFL^QLU fKH�ÐKH QLHKINJGK ]\FSV^ bK F�KIK^ ]F QH] S]JUK Q] LFH ^Q�KIKLH H\JL H\JH vw � �sj�q po
�kku p�nki m
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eF]H gE GVJ]]K] F�KI GFLkKL QKLH ]\FIHGSH] NFI JGGK]]QLU JL^ ]KHHQLU KVKO KLH] QL H\KQI bS�KI]
H\JH ]\FSV^ b K kKIi S]KNSV QL J ^KkKVFlQLU ]HJUK bSH ]\FSV^ bK JkFQ^K^ QN ]KK�QLU K� GQKLGi QL J UQkKL
JVUFIQH\O m

` ^JHJ ]HFIJUK GVJ]] ^KIQkK] lSbVQGVi NIFO gIF GK]]QLUEJHJ m [\S] � QH Q] J GFLGIKHK EiLJO QG
[ilK GVJ]] JL^ OS]H S]K H\K ����� |y�f�{g��l|���|�fg���yg OJGIF m

�� _
Ñ ßÝÈÈ ÕåÆÑà ÇÝ ß¾ÆÝÑ · åáâßÉÑ ¾ÇÊÑÆÈÈ ÉËÓ¸ÝàÝºåáâßÉÑ ·¸» ¶¼ÃÔä½¹» ¾Þ½ÄÕ Ô¶Î½ Ô¶¹ ÞÂÆ¼äÞ ¿ÕåÆÑà ÇÝ ß¾ÆÝÑÀ × À ¾ÇÊÑÆÈÈ ÉËÓ¸ÝàÝÁ Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Ð À åáâßÉÑ À ÞÕÑÝ ßÆ À ÕÑÝ ßÆÁ Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Î À åáâßÉÑ À ¹ ¸ÝàÝ À ÆÇÆØ Á Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿è À åáâßÉÑ À ¹ ¸ÝàÝ À ÃÝÓ Á Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Ç À åáâßÉÑ À ¹ ¸ÝàÝ À Ã ÉË¾ÊÈÁ Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿È À åáâßÉÑ À ¹ ¸ÝàÝ À ¾æÝÈÆÁ Ë¸» ¶½¼¹¹Â ÔÃÄ¹ Þ ¿Ù À åáâßÉÑ À ÉËà À Ã ÉËÉ ÉÒàæÁ Ë¿ ÏÁ
`lJIH NIFO H\K ^KNJS VH GFL]HISGHFI �JVIKJ^i JkJQVJbVK J] J IK]S VH FN H\K EiLJO QG [ilK O JGIF]� �

FH\KI GFL]HISGHFI] O Ji bK QOlVKO KLHK^ m ` VV H\K]K GFL]HISGHFI] OS]H GJVV H\K GFL]HISGHFI FN H\K
{uvoi}}pj���k� bJ]K GVJ]] S]QLU H\K O KObKI QLQHQJVQ JHQFL ]iLHJ� JL^ lJ]]QLU H\K LSObKI FN Eid
LJO QG `HHIQbSHK] J] lJIJO KHKI m `lJIH NIFO H\JH � H\K]K GFL]HISGHFI] OS]H GJVV J O JGIFd^KIQkK^ O KH\F^
GJVVK^ ��jz�kvus |j pk �� � h\QG\ Q] QL G\JIUK FN QL QHQJVQ QLU GFLGIKHK EiLJO QG [ilK �] QLHKILJV ]HISGHSIK m

`LFH\KI QLQHQJVQ KI H\JH Q] FNHKL S]KNSV Q] H\K �iw�n�k |j pk �� OKH\F^ m [\Q] O KH\F^ \J] HF b K
QOlVKOKLHK^ bi H\K ^KkKVFlKI JL^ Q] QL G\JIUK FN QL QHQJVQ QLU ^KNJS VH JHHIQbSHK] JL^ kJVSK] m [\Q] O KH\F^
Q] JSHFO JHQGJVVi GJVVK^ NIFO H\K gIFGK]]QLU EJHJ �] ^KNJSVH GFL]HISGHFI JL^ O Ji JV]F bK GJVVK^ NIFO JVV
FH\KI GFL]HISGHFI] m

[\K OF]H S]SJV LFLd^KNJSVH GFL]HISGHFI] H\JH J gIF GK]]QLU EJHJ GVJ]] Q] bFSL^ HF \JkK JIK
H\K RFli GFL]HISGHFI JL^ H\K RFL�USIJHQFL GFL]HISGHFI m [\K NFIO KI Q] JVIKJ^i QOlVKO KLHK^ QL H\K
{uvoi}}pj���k� bJ]K GVJ]] JL^ H\Q] QOlVKO KLHJHQFL Q] ]S� GQKLH J] VFLU J] JVV JHHIQbSHK] FN H\K GFLGIKHK
GVJ]] JIK EiLJO QG JL^ IK�SQIK LF QLQHQJVQ JHQFL m MN LFH �NFI K�JOlVK QN H\K GVJ]] \J] J LFL EiLJO QG
O KObKI� � H\K ^KkKVFlKI O Ji O J�K S]K FN H\K yvxs |j pk �� OKH\F^ m [\Q] O KH\F^ \J] HF bK QOlVKO KLHK^
bi \JL^ � bSH Q] JSHFOJHQGJVVi GJVVK^ NIFO H\K O JGIF ^KIQkK^ RFli GFL]HISGHFI m

[\K GFL�USIJHQFL GFL]HISGHFI Q] ]FO KHQO K] ^K]QIJb VK NFI GFL]HISGHQLU J gIF GK]]QLU EJHJ FSH
FN QH] J]]F GQJHK^ GFL�USIJHQFL Fbc KGH FI FSH FN ]FO K ]FIH FN QL QHQJV kJVSK ��JU] � ]Q K m� m ML H\ Q] GJ]K
H\K GFL]HISGHFI OS]H K�lVQGQH Vi GJVV H\K ��jz�kvus |j pk �� OKH\F^ JL^ H\KL GJVV JLi FH\KI LKGK]]JIi
GFL�USIJHQFL OKH\F^] m
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±Þ mn mn mn mÞ RFL�USIJHQFL]

RFL�USIJHQFL] JIK J ]l KGQJV GJ]K FN EiLJO QG [ilK] H\JH JIK S]K^ HF GFL�USIK gIF GK]]QLU
Fbc KGH] JL^ � KkKLHSJVVi� gIF GK]]QLU EJHJ Fbc KGH] �FLVi GFOlVK� gIF GK]]QLU EJHJ GVJ]]K] ]SG\ J] ]lKGHISO
S]K H\Q] FlHQFL � m RFL�USIJHQFL] O J�K S]K FN JVV O KG\JLQ]O ] lIFkQ^K^ bi EiLJO QG [ilK] JL^ JVIKJ^i
O KLHQFLK^ m RFL�USIJHQFL] JV]F QLGVS^K ^KNJS VH QL QHQJVQ KI] H\JH J^^ GFOlSV]FIi JHHIQbSHK] JL^ ]KH H\KO
h QH\ ^KNJSVH kJVSK] m

RFL�USIJHQFL] JIK lJIHQGSVJI HF KJG\ gIF GK]]QLU GVJ]] m ` ] J O JHHKI FN NJGH � KkKIi gIF GK]]QLU
GVJ]] QL H\K R�`e IKlF]QHFIi OS]H \JkK JL J]]F GQJHK^ RFL�USIJHQFL GVJ]] m �SIH\KIOFIK � h\KL K�HKL^QLU
H\K NIJO KhFI� � H\Q] IK�SQIKO KLH OS]H JV]F b K O J^K _ KkKIi LKh gIFGK]]QLU GVJ]] QLHIF^SGK^ OS]H b K
JGGFOlJLQK^ bi J IKVJHK^ RFL�USIJHQFL GVJ]] m gIFGK]]QLU GFL�USIJHQFL GVJ]]K] OS]H ^KIQkK NIFO H\K
bJ]K {uvoi}}pj�yvjwp� GVJ]] m [\K LJO K FN H\K GFL�USIJHQFL GVJ]] ]\FS V^ b K H\K ]JO K J] H\K LJO K FN
H\K gIF GK]]QLU Fbc KGH � J^^QLU H\K ïRFL�Uð ]S�� m ML ]FO K GJ]K] ]KkKIJV lIF GK]]QLU GVJ]]K] O Ji ]\JIK
H\K ]JO K GFL�USIJHQFL GVJ]] m [\K ��[ Q] J GVKJI K�JOlVK FN H\Q] m �FI K�JOlVK � �USIK Þ mp ]\Fh ] H\JH
]KkKIJV ��[ GVJ]]K] K� Q]H NFI ^Q�KIKLH JVUFIQH\O QOlVKOKLHJHQFL] � bSH H\Ki JVV ^KIQkK NIFO J GFOOFL
��f���}i GVJ]] � JL^ H\Ki ]\JIK J GFOOFL GFL�USIJHQFL GVJ]] _ ��fyvjw p� m

[\K IFVK FN H\K GFL�USIJHQFL GVJ]] Q] HF ]HFIK JVV H\K LKGK]]JIi QLNFIO JHQFL HF QL]HJLHQJHK JL
Fbc KGH FN H\K IKVJHK^ gIF GK]]QLU GVJ]] m ML NJGH � GFL�USIJHQFL GVJ]]K] O Ji bK ^K]GIQb K^ J] J lVJGKd\FV^KI
NFI lJIJO KHKI] h\QG\ hFSV^ FH\KIh Q]K b K ]l KGQ�K^ J] QL^QkQ^SJV JIUSOKLH] QL H\K lIF GK]]QLU GVJ]]
GFL]HISGHFI] m

� ]SJV JHHIQbSHK] H\JH JIK QOlVKO KLHK^ h\KL hIQHQLU J GFL�USIJHQFL GVJ]] JIK LSObKI FN QLlSH]
FI FSHlSH] � kJVSK] NFI lJIJO KHKI] FN H\K lIF GK]]QLU JVUFIQH\O h\QG\ H\K S]KI O Ji hJLH HF ]lKGQNi� JL^
h\QG\ h QVV b K ��K^ ^SIQLU H\K K�KGSHQFL m

�í 2ì 2ì 2í çù×]ÙØû ZÖ VØ÷ö×ØÛÜ×ÛØù
` R�`e �KHhFI� Q] J ^iLJO QG GFOlF]QHQFL FN gIF GK]]QLU Fbc KGH] m ML J �KHhFI� gIF GK]]QLU

Fbc KGH] GJL bK J^^K^ � ^KVKHK^ � GFLLKGHK^ JL^ IKGFL�USIK^ FL ISLdHQO K m ` VV H\Q] NSLGHQFLJVQHi Q] QOlVKd
O KLHK^ QL H\K �KHhFI� GVJ]] JL^ J]]F GQJHK^ GVJ]]K] � h\QG\ h QVV b K K�l VJQLK^ QL H\K NFVVFh QLU lJIJUIJl\] m

`lJIH NIFO JL Q^KLHQNi QLU LJO K � J �KHhFI� \J] HhF QOlFIHJLH JHHIQbSHK] JL^ JL QLHKINJGK NFI
QLHKIJGHQLU h QH\ H\KO m [\K]K JHHIQbSHK] JIK _
�á� ` 5 ·» FN gIFGK]]QLU Fbc KGH] m [\Q] Q] J ]HJL^JI^ ]HV kKGHFI H\JL GFLHJQL] lFQLHKI] HF QL ]HJLHQJHK^

gIF GK]]QLU Fbc KGH] JL^ S]K] J SLQ�SK LJO K NFI KJG\ gIFGK]]QLU Fbc KGH J] H\K �Kim
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�QUSIK Þ mß _ R�`e �KHhFI� GVJ]] ^QJUIJO
�n� `L J]]FGQJHK^ 2 ¬´Ê `´±³µ´¬m ` �KHhFI� GJL NFVVFh ^Q�KIKLH K�KGSHQFL JL^ GFLHIFV lFVQGQK] m [\Q]

lFVQGQK] JIK KLGJl]SVJHK^ QL H\K ��v�yvjkuv� GVJ]] H\JH h QVV b K VJHKI K�lVJQLK^ m
` gIF GK]]QLU Fbc KGH Q] J^^K^ HF H\K �KHhFI� bi QL^QGJHQLU QH] GVJ]] LJO K m [\K �KHhFI�

H\KL S]K] J gIF GK]]QLU �JGHFIi QL FI^KI HF QL]HJLHQJHK J LKh Fbc KGH b KVFLUQLU HF H\JH GVJ]] JL^ J]d
]QULQLU QH J SLQ�SK Q^KLHQ�KI m [\K gIF GK]]QLU �JGHFIi NFVVFh ] H\K �JGHFIi eKH\F^ ^K]QUL lJHHKIL �]KK
�ÐJOOJ KH JV m� áääâ�� JL^ QL lJIHQGSVJI H\K Q^QFO ^K]GIQb K^ J] abc KGH �JGHFIi QL �`VK�JL^IK]GS � noo á� m

E Q�KIKLH Fl KIJHQFL] JIK JV]F F�KIK^ HF IKOFkK � G\KG� K� Q]HKLGK FI GFL�USIK K�Q]HQLU gIF GK]]QLU
Fbc KGH] m `L K� Q]HQLU gIF GK]]QLU Fbc KGH GJL bK JGGK]]K^ bi QH] SLQ�SK LJO K FI S]QLU JL QHKIJHFI QLHKINJGK
NFI HIJkKI]QLU H\K h\FVK GFVVKGHQFL m

` VV gFIH] JL^ RFLHIFV] QL H\K GFLHJQLK^ gIFGK]]QLU JIK JV]F Q^KLHQ�K^ bi J LJO K ]HIQLU m [\KQI
SLQ�SK Q^KLHQ�KI Q] NFIO K^ bi H\K GFLGJHKLJHQFL FN H\K gIFGK]]QLU SLQ�SK Q^KLHQ�KI JL^ H\K RFLHIFV FI
gFIH �JOK m gFIH] JL^ RFLHIFV] GJL bK JGGK]]K^ bi H\Q] SLQ�SK Q^KLHQ�KI m �SIH\KIOFIK JVV H\K MLgFIH]
GFLLKGHK^ HF J UQkKL �nkxvuk FI JVV H\K |jyvjkuv�} GFLLKGHK^ HF J UQkKL �nkyvjkuv� GJL bK JGGK]]K^ m
[\K �ik�vu� QLHKINJGK F�KI] O KH\F^] NFI GFLLKGHQLU JL^ ^Q]GFLLKGHQLU gFIH] JL^ RFLHIFV] bi S]QLU
H\K]K SLQ�SK Q^KLHQ�KI] m MH JV]F F�KI] J GFLkKLQKLGK Fl KIJHQFL NFI ^Q]GFLLKGHQLU JVV gFIH] JH FLGK m

[\K �KHhFI� JV]F F�KI] JL QLHKINJGK ]QO QVJI HF J IKUSVJI g IF GK]]QLU Fbc KGH m [\K lk�uk JL^
lkvx FlKIJHQFL] QHKIJHK H\IFSU\ JVV H\K gIF GK]]QLU Fbc KGH] GJVVQLU H\KQI lk�uk FI lkvx FlKIJHQFL] m [\K
�v{uvoi}}pj� } FlKIJHQFL JV]F QHKIJHK] H\IFSU\ JVV H\K g IF GK]]QLU Fbc KGH] GJVVQLU H\KQI �v FlKIJHQFL m
[\Q] QHKIJHQFL � H\FSU\ � Q] l KINFIOK^ QL ^Q�KIKLH hJi] � ^Kl KL^QLU FL H\K GFL�USIK^ �VFh RFLHIFV lFVQGim
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` �KHhFI� Q] J R�`e yvqxvjijk JL^ GJL H\KIKNFIK QOlVKO KLH ]HFIJUK NJGQVQH QK] H\IFSU\ H\K
lkvui�j JL^ rv�z�uvq FlKIJHQFL] �]KK ïje� fSllFIHð QL ]KGHQFL Þ mn mn mp� m ` �KHhFI� Q] lJ]]QkJHK^ QLHF
je� J] J GFVVKGHQFL FN g IF GK]]QLU Fbc KGH] JL^ H\KQI GFLLKGHQFL] m fKK H\K NF VVFh QLU K�JOlVK _

ë�õö��÷Ù �ÿ� �#��ûõö��÷Ù � �ë�÷��õ����� ö	�õ� ���ÿ ��ú�ôö ��ô�õ÷ � �ÿ� ���ôö ��ô�õ÷ � ��ë�÷��õ����� ö	�õ� �î���ôôþö�÷ � �ÿ� �����ôôþö�÷ � �ë#÷õ��õ� �	�¦¦$ë�#÷õ��õ� �	�ë���ô�ö�ÿõ��ë����ô�ö�ÿõ�ëú�ÿ ��ÿõ���ë�ú�ÿ ��ÿõ��ëòýþ�õ�$ë�òýþ�õ�ë�þ��ô���5þöõ�¦¦ �$$ë��þ� �ô���5þöõ�ë��÷��õ������ë�÷��õ����� ö	�õ� ���ö�òþ��õ÷ � �ÿ� ��þ��õ÷ � �ë#÷õ��õ� �	�¦¦$ë�#÷õ��õ� �	�ë�þ��ô���5þöõ�¦¦ �$$ë��þ� �ô���5þöõ�ëòýþ�õ�$ë�òýþ�õ�ë#÷þ� õ� �Úõ�§ �Ûë�#÷þ� õ� �Úõ�ë��÷��õ������ë��÷ö6����õ�ö ����ë��ö�����ôôþö�÷ ���ÿ �� î�ö��öë���ö�ë�����ôö ��ô�õ÷ �# �÷�ö ��ÿ �� ����öë����ë���÷ö6����õ�ö ����ë���ö÷�ô6����õ�ö ����ë��ö��þ��õ÷ �ùõ�ö ï��ö÷�ôë���ö�ë�������ôôþö�÷ �ú�ÿ ��ÿõ�ë��� �ë����ö÷�ô6����õ�ö ����ë���ö÷�ô6����õ�ö ����ë��ö��þ��õ÷ �5 ��ýö ï��ö÷�ôë���ö�ë�������ôôþö�÷ ����ô�ö�ÿõë����ë����ö÷�ô6����õ�ö ����ë��õö��÷Ù�
�QLJVVi� JL^ J] JVIKJ^i O KLHQFLK^ � H\K K�KGSHQFL lFVQGi QL J �KHhFI� Q] KLGJl]SVJHK^ QL]Q^K

H\K ��v�yvjkuv� GVJ]] m ` �VFh RFLHIFV Fbc KGH OS]H b K JHHJG\K^ HF J �KHhFI� bKNFIK QH] K�KGSHQFL m
[\Q] �VFh RFLHIFV Fbc KGH Q] LFHQ�K^ h\KLKkKI J LKh gIF GK]]QLU Fbc KGH Q] J^^K^ FI IKOFkK^ NIFO H\K
�KHhFI� H\KIKNFIK G\JLUQLU QH] HFlFVFUim MH Q] JV]F LFHQ�K^ h\KL J gIF GK]]QLU Fbc KGH Q] GFL�USIK^ � QL
h\QG\ GJ]K H\K �VFh RFLHIFV Q] QL G\JIUK FN IKGFL�USIQLU QH] gFIH] QN LKGK]]JIim

[\K ��v�yvjkuv� GVJ]] Q] JL Jb]HIJGH GVJ]] h QH\ J ]QLUVK Jb]HIJGH O KH\F^ � H\K �v{uvoi}}pj� } m
[\Q] O KH\F^ \J] HF b K QOlVKO KLHK^ QL H\K ^KIQkK^ GVJ]]K] H\JH h QVV QOlVKOKLH J lJIHQGSVJI ]G\K^SVQLU
lFVQGim `H H\Q] O FOKLH HhF ^Q�KIKLH lFVQGQK] \JkK b KKL QOlVKOKLHK^ _ J VJ idKkJVSJHQFL FI lSVV lFVQGi
JL^ JL KJUKI FI lS]\ K�KGSHQFL lFVQGim

�í 2ì 2ì 2î èÙÙõö

±Þ mn mn mp má je� ]SllFIH

`Li R�`e `´®» ´±¯±³ GJL bK ]HFIK^ HF je� J] VFLU J] J lkvui�j JL^ rv�z OKH\F^] JIK
lIFkQ^K^ NFI H\JH lJIHQGS VJI Hil K �ÐJIGQJ JL^ `OJHIQJL � noo á� m EiLJO QG [ilK] � JL^ H\KIKNFIK gIFd
GK]]QLU EJHJ JL^ gIF GK]]QLU RFL�U] � JIK RFOlFLKLH] m �SH E[] GJL O J�K S]K FN H\KQI QLHIF]l KGHQFL
GJlJbQVQH QK] JL^ F�KI JSHFO JHQG bSQVHdQL je� lKI]Q]HKLGK m � \KL QOlVKO KLHQLU J LKh EiLJO QG [ilK
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GVJ]] � je� ]HFIJUK NJGQVQH QK] JIK FbHJQLK^ NFI NIKK � h QH\FSH J^^QLU J ]QLUVK VQLK FN GF^K m �KkKIH\KVK]]
QN H\K S]KI hJLH] J ^Q�KIKLH FSHlSH NIFO H\K FLK JSHFO JHQGJVVi ^KIQkK^ � H\K lkvui�j FlKIJHQFL FN H\K
GFLGIKHK GFOlFLKLH GJL bK FkKIIQ^^KL m

�FI lJ]]QkJHQLU J RFOlFLKLH JL Ì�rlkvu��i Fbc KGH \J] HF b K QL ]HJLHQJHK^ m [\KL H\K �nqx
FlKIJHQFL FN H\Q] Fbc KGH OS]H b K GJVVK^ � ]KL^QLU H\K GFOlFLKLH H\JH \J] HF b K lJ]]QkJHK^ � JL^ H\K
� VKLJO K J] JIUSO KLH] FN H\K FlKIJHQFL m

�FI JGHQkJHQLU J RFOlFLKLH H\K QLHKINJGK Q] kKIi ]QO QVJI m `L Ì�rlkvu��i OS]H b K QL ]HJLHQJHK^
JL^ H\KL H\K �i}kvui FlKIJHQFL OS]H b K GJVVK^ ]KL^QLU H\K GFOlFLKLH JL^ H\K � VKLJOK J] JIUSO KLH]
FN H\K FlKIJHQFL m

MH Q] QLHKIK]HQLU HF LFHK H\JH FH\KI JllVQGJHQFL NIJO KhFI�] ]SG\ J] gHFVKOi �]KK n mn má� \JkK
JV]F IKVQK^ FL je� NFI ^JHJ l KI]Q]HKLGK m

±Þ mn mn mp mn g VJHNFIO Jb]HIJGHQFL

�L^KI H\ Q] GJHKUFIi hK QLGVS^K JVV H\F]K R�`e HFFV] H\JH KLGJl]S VJHK ]i]HKO dVKkKV NSLGHQFLd
JVQHQK] JL^ JVVFh J R�`e S]KI HF JGGK]] H\KO HIJL]lJIKLHVi NIFO H\K FlKIJHQLU ]i]HKO FI lVJHNFIO m

`S^QF M�a
[\K GFIK FN R�`e JS^QF QLlSH�FSHlSH Q] H\K �nz pv��j��iu GVJ]] m [\K `S^QF e JLJUKI HJ�K]

GJIK FN JVV J^O QLQ]HIJHQkK HJ]�] GFLGKILQLU H\K GIKJHQFL JL^ QLQHQJVQ JHQFL FN JS^QF QLlSH JL^ FSHlSH
]HIKJO ] � S]QLU H\K QLHKILJV � ]i]HKO ^KlKL^KLH �nzpv�ih poi GVJ]] m

[\K �I]H H\QLU H\JH LKK^] HF bK ^FLK QL FI^KI HF S]K JS^QF Q] GIKJHK JL �nz pv��j��iu Fbc KGH m
� \QVK H\Q] Fbc KGH Q] lIK]KLH JVV ]Sb]K�SKLH JS^QF M�a Fbc KGH] GIKJHK^ h QVV S]K QH m fJOlVKIJHK JL^ VJHKLGi
]\FSV^ JV]F bK ]l KGQ�K^ m [\K VJHKLGi Q] S]K^ HF GFLHIFV H\K QLHKILJV bS�KI ]Q K � JL^ ^KlKL^] FL H\K
\JI^hJIK m

[\K JGHSJV JS^QF M�a GVJ]]K] � GJVVK^ �nz pv|j JL^ �nz pv�nk � GJL H\JL bK S]K] HF GIKJHK lIFd
GK]]QLU KL^lFQLH] HF IKHIQKkK JS^QF NIFO � FI hIQHK JS^QF HF m [\K �nz pv|j JL^ �nz pv�nk Fbc KGH] \JkK HF
b K GIKJHK^ h QH\ JL �nz pv|�yvjw p� Fbc KGH H\JH GJL bK S]K^ HF ]lKGQNi H\K ^KkQGK � H\K G\JLLKV JL^ H\K
]JOlVK IJHK HF S]K m

[\K ^KkQGK Q] IKNKIIK^ HF h QH\ J ]HIQLU H\JH \J] H\K NF VVFh QLU NFIO _
Ü��y¡ |fgyf��g Ý�g� |yg Ü
[\K JkJQVJbVK ^KkQGK] ^KlKL^ FL H\K \JI^hJIK JL^ ]i]HKO GFL�USIJHQFL m ` VQ]H FN JkJQVJbVK

^KkQGK] NFI H\K lVJHNFIO QL S]K GJL bK FbHJQLK^ NIFO H\K �nz pv�ih poir p}k GVJ]] m �FhKkKI � QN H\K ^KkQGK



í 2ì ú �÷× å��W �÷ö ×Ù ÙùØ Ý-Ý

Q] LFH ]l KGQ�K^ � FI H\K ]HIQLU 0ziw�n�k Ýziw�n�k 0 Q] S]K^ � H\K `S^QF e JLJUKI h QVV G\FF]K H\K ^KkQGK
H\JH ]KKO ] OF]H J^K�SJHK NFI H\K GSIIKLH JIG\QHKGHSIK m

ML FI^KI HF \JkK J �K�QbVK OSVHQ G\JLLKV ]i]HKO � H\K G\JLLKV NFI KJG\ �nz pv|j JL^ �nz pv�nk
GJL bK ]l KGQ�K^ m [\K `S^QF e JLJUKI h QVV S]K H\Q] QLNFIOJHQFL HF QLQHQJVQ K H\K QLHKILJV JS^QF \JL^VQLU m

�K GJL GFL]Q^KI H\K `S^QF�QVK M�a HFFV] J] J GFOlVKO KLH HF H\K UKLKIJV `S^QF M�a FLK] m
�KkKIH\KVK]] � H\K]K HFFV] ^F OSG\ OFIK H\JL H\Q] m [F ]HJIH h QH\ � S]QLU ]FOK K�HKILJV VQbIJIQK] �]KK
` mn mp� H\K R�`e �nz pv� p�i|j JL^ �nz pv� p�i�nk GVJ]]K] JIK JbVK HF \JL^VK OSVHQlVK JS^QF NFIO JH]
]SG\ J] eg�Ð ád�JiKIÞ �JVQJ] OlÞ� � aUUdÑFIbQ] �J ]QO QVJI iKH b KHHKI JL^ �IKK GFOlIK]]K^ NFIO JH� � FI
JLi �JkFI FN H\K gRe NFIOJH] m

aL H\K FH\KI \JL^ � S ]QLU H\K �nzpv� p�i GVJ]] � hK JGGK]] FH\KI QLHKIK]HQLU QLNFIOJHQFL JkJQVJbVK
QL H\K � VK FH\KI H\JL h\JH Q] ]HIQGHVi H\K JS^QF ]QULJV m MEÞ OKHJ^JHJ Q] \JL^VK^ JL^ GJL bK S]K^ NFI JLi
GFLHKLHdbJ]K^ JllVQGJHQFL m

e MEM M�a
[\K e MEMMa JllIFJG\ \J] ]KkKIJV ]QO QVJIQHQK] h QH\ H\K `S^QFMa FLK m [\K GFIK FN R�`e O Q^Q

QLlSH Q] H\K � |� |��j��iu GVJ]] m [\K e MEM e JLJUKI HJ�K] GJIK FN JVV J^O QLQ]HIJHQkK HJ]�] GFLGKILQLU
H\K GIKJHQLU JL^ QLQHQJVQ JHQFL FN e MEM QLlSH ]HIKJO ] � S]QLU H\K QLHKILJV � ]i]HKO ^KlKL^KLH � |� |�ih poi
GVJ]] m MLFI^KI HF S]K e MEM � J � |� |��j��iu Fbc KGH \J] HF b K QL ]HJLHQJHK^ m [\Q] Fbc KGH h QVV b K J fQLUVKHFL
�]KK �ÐJOOJ KH JV m� áääâ�� � JL^ JVV ]Sb]K�SKLH e MEM QLlSH Fbc KGH] GIKJHK^ h QVV S]K QH m

[\K JGHSJV e MEM QLlSH GVJ]] � GJVVK^ � |� ||j � GJL bK S]K^ HF lJI]K QLGFO QLU e MEM ^JHJ � JL^
\JL^VK QH QL JLi hJim ` ^KIQkK^ GVJ]] � � |� ||jyvjkuv� � \J] FLK FI OFIK �nkyvjkuv�} � JL^ GJL bK
S]K^ HF GFLkKIH H\K e MEM ^JHJ HF R�`e yvjkuv���k� m [\K � |� ||j Fbc KGH] \JkK HF bK GIKJHK^ h QH\
J � |� ||jyvjw p� Fbc KGH � H\JH GJL bK S]K^ HF ]l KGQNi H\K ^KkQGK � JL^ ]KHHQLU] NFI H\K � VHKI H\JH ^KGQ^K]
h\QG\ e MEM ^JHJ h QVV b K lJI]K^ HF H\ Q] � |� ||j Fbc KGH m [\K e MEM eJLJUKI JL^ e MEM EKkQGK] S]K H\Q]
QLNFIO JHQFL HF GIKJHK J kKIi K� GQKLH e MEM lJI]QLU HJbVK m

[\K ^KkQGK Q] IKNKIIK^ HF h QH\ J ]HIQLU H\JH \J] H\K NF VVFh QLU NFIO _
Ü��y¡ |fgyf��g Ý�g� |yg Ü
RSIIKLHVi� H\K QOlVKO KLHK^ JIG\QHKGHSIK] JIK `�f` JL^ gFIH e MEM � JL^ H\K 0kQIHSJV 0 eMEM

�VK ^KkQGK m [\K JkJQVJbVK ^KkQGK] ^KlKL^ FL H\K \JI^hJIK JL^ ]i]HKO GFL�USIJHQFL m ` VQ]H FN JkJQVJbVK
^KkQGK] NFI H\K lVJHNFIO QL S]K GJL bK FbHJQLK^ NIFO H\K � |� |�ih poir p}k GVJ]] m �FhKkKI � J] QL H\K
`S^QFMa VJiKI � QN LF ^KkQGK Q] ]lKGQ�K^ FI QN 0^KNJSVH _^KNJSVH 0 Q] ]KVKGHK^ � H\K e MEM eJLJUKI h QVV G\FF]K
H\K ^KkQGK H\JH ]KKO ] OF]H J^K�SJHK NFI H\K GSIIKLH JIG\QHKGHSIK m

[\K � |� ||jyvjw p� GVJ]] \J] H\IKK lJIJO KHKI] H\JH GFLHIFV h\QG\ e MEM ^JHJ h QVV b K ^KVQkKIK^ HF



Ý-ì [\K R�`e �IJOKhFI�

J GKIHJQL � |� ||jxnk Fbc KGH _ yt�jji���}� � �i}}��i��}� � JL^ � p�kiu m yt�jji���}� JL^ �i}}��i��}�
JIK bQHO J]�] � JL^ � p�kiu FlHQFLJVVi ]l KGQ�K] J � VHKI FL H\K ]KGFL^ biHK FN H\K e MEM O K]]JUK m [\K
yt�jji���}� JVVFh ] HF GIKJHK J � |� ||j H\JH IKGKQkK] e MEM O K]]JUK] FL J GKIHJQL G\JLLKV FI G\JLLKV]
FL Vim [\K �i}}��i��}� JVVFh ] HF GIKJHK J � |� ||j H\JH IKGKQkK] e MEM O K]]JUK] FN J GKIHJQL Hil K FL Vim
[\K � p�kiu JVVFh ] HF GIKJHK J � |� ||j H\JH IKGKQkK] e MEM O K]]JUK] h\KIK H\K ]KGFL^ biHK ��I]H ^JHJ
biHK� \J] J GKIHJQL kJVSK m [\Q] Q] lJIHQGSVJIVi S]KNSV NFI GFLHIFV G\JLUK O K]]JUK] � h\KIK H\K ]KGFL^ biHK
]lKGQ�K] H\K HilK FN GFLHIFV G\JLUK m

[\K ^KIQkK^ GVJ]] � |� ||jyvjkuv� QO lVKO KLH] � |� ||j hQH\ FLK FI OFIK aSHRFLHIFV] m [\K
JGHSJV JOFSLH ^KlKL^] FL H\K � VHKIQLU S]K^ m aSHlSH] h QVV b K UKLKIJHK^ NFI KJG\ O K]]JUK H\JH H\K
� |� ||jyvjkuv� hQVV IKGKQkK m MN m NFI K�JOlVK � J � |� ||jyvjkuv� Q] GFL�USIK^ NFI K�FHKaL OK]]JUK] � HhF
aSHRFLHIFV] h QVV b K S]K^ � FLK NFI �Ki� JL^ FLK NFI kKVF GQHim

� \KL H\K e MEM QLlSH GFOK] NIFO J ^KkQGK � HilQGJVVi VQkK QLlSH � e MEM OK]]JUK] UKH] ^KVQkKIK^
H\IFSU\ H\K GFLHIFV] J] ]FFL J] H\Ki GFO K QL m ML H\K GJ]K FN H\K ]l KGQJV 0kQIHSJV0 � p�i� |� |�ih poi � H\ Q]
]QHSJHQFL Q] ]VQU\HVi ^Q�KIKLH � JL^ J � |� |y�vo�iu ]\FSV^ bK S]K^ HF GFLHIFV H\K ]K�SKLGQLU FN H\K ^JHJ
QL H\K e MEM � VK m

fEM� f�gga©[
fEM� FI fFSL^ EK]GIQlHQFL MLHKIG\JLUK �FIO JH Q] J b QLJIi NFIO JH ^K�LK^ JL^ ]SllFIHK^ bi

kJIQFS] IK]KJIG\ HKJO ] �fG\hJI  JL^ �IQU\H � nooo � �IQU\H � áäää � �IQU\H � áääëb� m MH hJ] GIKJHK^ h QH\
H\K UFJV FN \JkQLU J GFOOFL NFIO JH NFI K�G\JLUQLU ]iLH\K]Q] ]JOlVK] � S]SJVVi ]lKGHIJV ^FO JQL ^JHJ
GFO QLU NIFO J lIKkQFS] JLJVi]Q] m

[\K O JllQLU FN R�`e ^JHJ HF J fEM� �QVK Q] NJQIVi ]QOlVK d QH Q] JVhJi] ^FLK NIFO J yr�� ÝÝ�
li�q ijk Fbc KGH �]KK ]KGHQFL Þ mn má mn� m [\K fKUOKLH QLHKILJV ]HISGHSIK GJL kKIi KJ]QVi bK O JllK^ HF fEM�
J] QH bJ]QGJVVi \FV^] QL]Q^K JL JIIJi FN HQO KdFI^KIK^ NIJO K] m aSH FN H\K ^Q�KIKLH ^JHJ QL ]Q^K J NIJOK �
FL Vi H\K LKGK]]JIi NFI H\K ]iLH\K]Q] lIFGK]] Q] ]HFIK^ QLHF fEM� m [\JH Q] � IK]Q^SJV ]lKGHISO � ]QLS]FQ^JV
l KJ�] h QH\ HIJG� LSObKI JL^ NSL^JO KLHJV NIK�SKLGim ESK HF H\K fEM� ]lKGQ�GJHQFL � JVV O JULQHS^K ^JHJ
LKK^] HF bK ]HFIK^ QL VQLKJI ]GJVK �J] FllF]K^ HF h\JH Q] S]SJV QL R�`e � h\KIK ^JHJ Q] QL ^� � m

` VV H\ Q] Q] ^FLK S]QLU HhF R�`e gIFGK]]QLU _ l� |� |j JL^ l� |��nk m l� |� |j HJ�K] J fKUO KLH
QL QH] FSHlSH lFIH bKGJS]K QH LKK^] J ]QLUVK IKNKIKLGK h\KIK HF ]HFIK H\K GIKJHK^ NIJOK] m l� |��nk HJ�K]
NIJO K] QL QH] FSHlSH lFIH JL^ KLJbVK] ]HFIQLU NIJOK] KkKL NIFO ^Q�KIKLH ]KUOKLH] m
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±Þ mn mn mp mÞ Ñ Q]SJVQ JHQFL

¤S]H J] JVO F]H JLi FH\KI NIJO KhFI� QL JLi ^FOJQL � R�`e \J^ HF H\ QL� JbFSH hJi] FN QLHKd
UIJHQLU H\K GFIK FN H\K NIJO KhFI� HFFV] h QH\ J UIJl\QGJV S]KI QLHKINJGK H\JH O Ji bK S]K^ J] J NIFLHdKL^
FN H\K NIJO KhFI� NSLGHQFLJVQH QK] m

[\K S]SJV hJi HF hFI� JIFSL^ H\Q] Q]]SK Q] HF ^KGQ^K FL J UIJl\QGJV HFFV�QH FI NIJOKhFI� JL^
J^^ ]SllFIH HF QH � F�KIQLU hJi] FN GFLLKGHQLU H\K NIJO KhFI� SL^KI ^KkKVFlO KLH HF H\K h Q^UKH] JL^
FH\KI UIJl\QGJV HFFV] QLGVS^K^ QL H\K UIJl\QGJV NIJOKhFI� m ML R�`e H\FSU\ hK JQOK^ JH F�KIQLU JL
HFFV�QHdQL^Kl KL^KLH ]SllFIH m [\Q] Q] JGGFOlVQ]\K^ H\IFSU\ H\K R�`e ÑQ]SJVQ JHQFL eF^SVK m

ML FI^KI HF ^F ]F J kJIQJLH FN H\K eF^KVdÑ QKhdRFLHIFVVKI JIG\QHKGHSIJV lJHHKIL hJ] QOlVKOKLHK^ m
ML H\Q] LKh kKI]QFL H\K O JQL JGHFI] JIK H\K \ µ¯¯±³·³²´± � H\K 5 ´¶¯¬ «¶·» ³¯µ� JL^ H\K 5 ´¶¯¬ `´±³µ´¬ ¬¯µm

` gIK]KLHJHQFL Q] J UIJl\QGJV O KHJl\FI H\IFSU\ h\QG\ ]FO K QLNFIO JHQFL GFLHJQLK^ QL H\K OF^KV
Fbc KGH Q] ]\FhL HF H\K S]KI m ` gIK]KLHJHQFL GJL bK JLiH\ QLU NIFO J ]QOlVK h Q^UKH HF J NSVV JllVQGJHQFL
UIJl\QGJV QLHKINJGK � ^KlKL^QLU FL H\K GFOlVK�QHi FN H\K OF^KV Fbc KGH HF b K lIK]KLHK^ m ` gIK]KLHJHQFL
GJL bK JGHQkJHK^ JL^ ^KJGHQkJHK^ � H\KIKNFIK QH] K� Q]HKLGK ^FK] LFH QOlVi QH] kQ]Qb QVQHim

[\K �vzi��z�xkiu GVJ]] ^K�LK] H\K QLHKINJGK H\JH Q] GFOOFL HF JVV O F^KV Fbc KGH J^JlHKI]
QL R�`e ÑQ]SJVQ JHQFL eF^SVK m MH F�KI] H\K QLHKINJGK IK�SQIK^ bi H\K ab]KIkJbVK JGHFI QL H\K Ða�
ab]KIkKI lJHHKIL �ÐJOOJ KH JV m� áääâ� m [\K `^JlHKI GFLGKlH hJ] G\F]KL QL FI^KI LFH HF HJQLH H\K
OF^KV Fbc KGH QLHKINJGK JL^ HF ]KlJIJHK K�KGHQkKVi H\K OF^KV Fbc KGH] NIFO QH] IKlIK]KLHJHQFL m [\K O JQL
FlKIJHQFL QL H\K �vzi��z�xkiu GVJ]] Q] H\K Jb]HIJGH {n��p}t FlKIJHQFL H\JH OS]H b K QOlVKO KLHK^ QL JVV
]Sb GVJ]]K] QL FI^KI HF lSbVQ]\ H\K Sl^JHK^ OF^KV Fbc KGH QLHKILJV ]HJHK m

[\K �vzi�yvjkuv��iu GVJ]] Q] ]QO QVJI HF H\K �vzi��z�xkiu K�GKlH QL H\JH � bK]Q^K] NIFO lSbd
VQ]\QLU H\K OF^KV Fbc KGH ]HJHK � QH JV]F JVVFh ] HF OF^QNi QH m �FI H\JH IKJ]FL QH J^^] H\K �xz�ki FlKIJHQFL
HF H\K lIKkQFS]Vi O KLHQFLK^ {n��p}t m

[\K R�`e ÑQ]SJVQ JHQFL eF^SVK JV]F QOlVKO KLH] J fQULJVòfVFH] OKG\JLQ]O ]QO QVJI HF H\JH
F�KIK^ bi NIJO KhFI�] ]SG\ J] A[ ��VJLG\KHHK JL^ fSOOKI�KV^ � noop� m [\K bJ]QG IJHQFLJVK b K\QL^ H\K
fQULJVòfVFH O KG\JLQ]O Q] H\K NFVVFh QLU _ fFO KHQO K] QH Q] IK�SQIK^ H\JH JL Fbc KGH LFHQ�K] J G\JLUK QL
QLHKILJV ]HJHK FI H\K IKGKlHQFL FN J O K]]JUK HF JLi LSObKI FN ¬²³¯± ¯µm [\Q] ]QHSJHQFL GJL bK OF^KVK^
QL ^Q�KIKLH hJi] bSH OF]H FN H\KO ]S�KI NIFO J OJc FI ^IJhbJG� _ GFSlVQLU m ML H\Q] ]KL]K � H\K GJVVKI
OS]H �LFh HF ]FO K K�HKLH H\K GJVVKK QLHKINJGK m �KGJS]K FN H\Q] � IKS]K GJlJbQVQHQK] JIK IK^SGK^ m [\K
fQULJVòfVFH Q^QFO UQkK] ]FVSHQFL HF H\Q] lIFbVKO m [\K fQULJV OF^KV] H\K GFLGKlH FN ïKkKLH LFHQNi QLUð �
JL^ ]QULJV] JIK GFLLKGHK^ HF fVFH] H\JH IKlIK]KLH ïKkKLH \JL^VKI]ð m

ML R�`e H\K fQULJVòfVFH Q^QFO Q] QOlVKO KLHK^ H\IFSU\ H\IKK O JQL GVJ]]K] _ H\K lp�j�� GVJ]] �
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H\K l�vk GVJ]] JL^ H\K yvjjiok pvj GVJ]] m [\K lp�j�� JL^ l�vk GVJ]]K] OF^KV H\K FbkQFS] GFLGKlH]
lIKkQFS]Vi K�lVJQLK^ m aL H\K FH\KI \JL^ � H\K yvjjiok pvj GVJ]] OF^KV] H\K �LFh VK^UK J ]QULJV \J]
JbFSH h\F \J] HF b K LFHQ�K^ h\KLKkKI J GVQKLH QLkF�K] H\K gq pk �� FlKIJHQFL FL QH m �JG\ HQO K J lp�j��
JL^ l�vk Fbc KGH] JIK bFSL^ HFUKH\KI J yvjjiok pvj Fbc KGH Q] GIKJHK^ � HJUUK^ bi J ÐVFbJV �LQ�SK
MEKLHQ�KIM^KLHQ�KI �Ð�ME � m [\Q] lJIHQGSVJI QOlVKO KLHJHQFL hJ] VFF]KVi ^KIQkK^ NIFO ��QG�Ki� áääâ� m

`lJIH NIFO H\K lIKkQFS] HFFV] � H\K LFLd^KlKL^KLGi NIFO UIJl\QGJV HFFV�QH QOlVKO KLHJHQFL Q]
JV]F JGGFOlVQ]\K^ H\IFSU\ H\K S]K FN J � Q^UKH [FFV�QH �IJllKI m [\Q] RIKJHFI�fQLUVKHFL GVJ]] lIF^SGK]
Fbc KGH] H\JH JIK Jb]HIJGH hIJllKI] NFI JGGK]]QLU J Ð�M [FFV�QH VFhdVKkKV NSLGHQFLJVQHi ]SG\ J] HIQUUKIQLU
H\K KkKLH VFFl � HIQUUKIQLU H\K K�KGSHQFL FN J ]QLUVK QHKIJHQFL FN H\K KkKLH VFFl FI ]KHHQLU H\K IKNIK]\ IJHK
NFI UIJl\QG ^Q]lVJi] m

` VV H\Q] UKLKIJV Ñ Q]SJVQ JHQFL QLNIJ]HISGHSIK Q] GFOlVKHK^ bi ]FO K JVIKJ^i QOlVKO KLHK^ lIK]KLd
HJHQFL] JL^ h Q^UKH] m [\K]K JIK F�KIK^ bFH\ NFI H\K ��[� HFFV�QH �hhhd��[� � � JL^ H\K A[ NIJO KhFI�
��VJLG\KHHK JL^ fSOOKI�KV^ � noop � hhhdA[ � � m `L K�JOlVK FN ]SG\ SHQVQH QK] JIK GFLkKLQKLGK ^KbSUd
UQLU HFFV] GJVVK^ g VFH] JIK JV]F F�KIK^ m g VFH] F�KI IKJ^idHFdS]K QL^KlKL^KLH h Q^UKH] H\JH QLGVS^K H\K
lIK]KLHJHQFL FN H\K O JQL gIF GK]]QLU EJHJ �] QL H\K R�`e NIJOKhFI� ]SG\ J] JS^QF JL^ ]l KGHISO m

�í 2ì 2ì 2ñ �ÿÿõZÜ÷×ZÙÖ ZÖ VØ÷ö×ØÛÜ×ÛØù
� \KL QOlVKO KLHQLU J LKh JllVQGJHQFL � H\K ^KkKVFlKI \J] HhF FlHQFL] QL FI^KI HF ^K]QUL H\K

JIG\QHKGHSIK m � QI]H � H\K ^Q�KIKLH K�JOlVK] QLGVS^K^ QL H\K R�`e IKlF]QHFIi OS]H bK kQ]QHK^ � QH Q] kKIi
lIFbJbVK H\JH FLK FN H\K QLGVS^K^ K�JOlVK] Q] GVF]KVi IKVJHK^ FI GJL bK S]K^ J] J bJ]K NFI ^KkKVFlQLU
H\K LKh JllVQGJHQFL JH \JL^ m �SH QN J NJ]H ^KkKVFlO KLH FN J GFOlVKHKVi LKh JllVQGJHQFL Q] ]FSU\H � H\K
NIJO KhFI� JV]F QLGVS^K] ]FO K JllVQGJHQFL ]�KVKHFL] H\JH GJL bK lJIHQGSVJIQ K^ HF H\K LKh JllVQGJHQFL m

R�`e QLGVS^K] ]KkKIJV `llVQGJHQFL GVJ]]K] H\JH lIFkQ^K J bJ]QG NIJO KhFI� NFI HilQGJV JllVQGJd
HQFL ]QHSJHQFL] � ]SG\ J] JS^QF � FI JS^QF � UIJl\QGJV S]KI QLHKINJGK m � \KL LKGK]]JIi� H\IKJ^] FI ]KHSl �
JL^ ]KkKIJV kQIHSJV NSLGHQFL] JIK lIFkQ^K^ � h\QG\ GJL bK QOlVKO KLHK^ bi ^KIQkQLU NIFO H\K IKVKkJLH
JllVQGJHQFL ]SbGVJ]] ��nz pv�xx�po�k pvj FI �� |�nz pv�xx�po�k pvj � m

[\K ~�}i�nz pv�xx�po�k pvj GVJ]] Q] H\K bJ]K GVJ]] FN JVV �nz pv�xx�po�k pvj GVJ]]K] m MH ]KH]
Sl J \QU\ lIQFIQHi JS^QF H\IKJ^ � JL^ ]l KGQ�K] ]KkKIJV kQIHSJV NSLGHQFL] _ JL �nzpv��pj �� H\JH h QVV b K
K�KGSHK^ QL]Q^K H\K JS^QF H\IKJ^ � H\Q] Q] h\KIK H\K ^KIQkK^ GVJ]]K] QOlVKO KLH H\K JGHSJV JS^QF lIF GK]]QLU d
J � }iu��pj �� H\JH h QVV b K K�KGSHK^ bi H\K O JQL H\IKJ^ � H\Q] Q] h\KIK H\K ^KIQkK^ GVJ]]K] QOlVKOKLH H\K
JGHSJV �UIJl\QGJV� S]KI QLHKINJGK d JL �xxy�i�jnx �� H\JH h QVV b K K�KGSHK^ h\KL H\K JllVQGJHQFL] KL^] �
H\ Q] Q] h\KIK H\K ^KIQkK^ GVJ]]K] QOlVKO KLH JLi K�HIJ IK]FSIGK GVKJLSl d JL^ J �vv� y�j oi�iz �� H\JH
GJL bK S]K^ QL H\K �nz pv��pj HF G\KG� QN H\K JS^QF H\IKJ^ \J] b KKL GJLGKVK^ m
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[\Q] GVJ]] ]\FS V^ LKkKI b K S]K^ ^QIKGHVim �nzpv�xx�po�k pvj ]\FSV^ bK S]K^ QL]HKJ^ h\KL
VFF�QLU NFI J ]QOlVK LFLdUIJl\QGJV JllVQGJHQFL m

[\K �� |�nz pv�xx�po�k pvj GVJ]] Q] ^KIQkK^ NIFO ~�}i�nzpv�xx�po�kpvj � JL^ J^^QHQFLJVVi
lIFkQ^K] J ]HJL^JI^ S]KIdQLHKINJGK � h QH\ ]HJIH�]HFl NSLGHQFLJVQHim [\Q] S]KI QLHKINJGK OS]H S]K H\K ��[�
VQbIJIim [\K kQIHSJV NSLGHQFL � }iu��pj �� bi ^KNJSVH c S ]H GJVV] H\K K�KGSHQFL FN H\K ��[� VQbIJIi� bSH
J ^KIQkK^ GVJ]] GFSV^ J^^ J OFIK GFOlVK� S]KI QLHKINJGK �m [\K FlKIJHQFL �nj �pjk �u�o Öot�u ÞÞ �u�h �
\J] HF bK GJVVK^ HF K�KGSHK H\K JllVQGJHQFL m

v� x~ x� £&,±¥) &±±¥(|&-(�.}
R�`e IK]lFL^K^ HF JL SIUKLH QLHKILJV LKK^ NFI \JkQLU J ]HISGHSIK^ IKlF]QHFIi FN ]QULJV lIFd

GK]]QLU HFFV] NF GS]K^ FL JS^QF JL^ OS]QG m �FI H\JH IKJ]FL � QH \J] b KKL S]K^ J] JL QLHKILJV ^KkKVFlO KLH
NIJO KhFI� ]QLGK QH] kKIi b KUQLLQLU m aN GFSI]K � FSI lJHQKLH S]KI] \JkK \J^ HF GFlK h QH\ OSVHQlVK IKNJGHFId
QLU l KIQF^] bSH � FL H\K FH\KI \JL^ � hK \JkK bKKL JbVK HF QOlVKO KLH JL ]lQIJV QHKIJHQFL lIF GK]] � IK�LQLU
IK�SQIKOKLH] JL^ IK^K]QUL QLU FSI OF^KV JH KJG\ HSIL m

[\S] � R�`e JllVQGJHQFL] \JkK b KKL ^KkKVFlK^ JL^ \JkK bKKL S]K^ J] b KLG\O JI�] HF HK]H
H\K NKJ]QbQVQHi FN H\K VQbIJIi SL^KI kKIi ^Q�KIKLH IK�SQIKO KLH] JL^ HF �KKl ]FOK ïIKJVdhFIV^ð QLlSH Sl
HF ^JHK m ML H\K NFVVFh QLU lJIJUIJl\] hK h QVV IKkQKh ]FO K FN H\KO QLGVS^QLU JL F�dVQLK JllVQGJHQFL NFI
JLJVi]Q] � ]iLH\K]Q] JL^ HIJL]NFIO JHQFL � J IKJVdHQO K ]l KGHIJV ^FOJQL ]J� ]iLH\K]Q KI FI FH\KI JllVQGJHQFL]
^KkKVFl K^ NFI IK]KJIG\ lIFc KGH] FI NFI IKJV VQkK GFLGKIH ]QHSJHQFL] m

�í 2ì 2í 2Ý êW ê �Ö÷õ�öZößê�Ö×�ùöZö éª÷�ÿõù
`H H\K HQO K R�`e hJ] ]HJIHK^ H\K e[Ð �] �JU]\Ql JllVQGJHQFL] hKIK fe fRFOOJL^�QLK

JL^ fe f[FFV] m ` ] J O JHHKI FN NJGH FLK FN H\K OJQL UFJV] h\KL ]HJIHQLU R�`e hJ] HF ^KkKVFl H\K
]Sb]HQHSHK NFI H\F]K JllVQGJHQFL] �]KK `LLK� ` � m [\K fe f `LJVi]Q]�fiLH\K]Q] K�JOlVK ]Sb]HQHSHK]
H\F]K JllVQGJHQFL] JL^ H\KIKNFIK QVVS]HIJHK] H\K GFIK FN H\K IK]KJIG\ bKQLU GJIIQK^ FSH JH H\K e[Ð m

[\K JllVQGJHQFL \J] H\IKK ^Q�KIKLH kKI]QFL] _ fe f[FFV] � h\QG\ \J] J ��[� UIJl\QGJV S]KI
QLHKINJGK d fe fRFL]FVK � h\QG\ Q] J GFOOJL^dVQLK bJ]K^ kKI]QFL d JL^ fef�JHG\ � h\QG\ GJL bK S]K^
NFI bJHG\ lIFGK]]QLU J h\FVK ^QIKGHFIim aSH FN H\K]K H\IKK QH Q] GVKJIVi H\K UIJl\QGJV kKI]QFL H\JH GJL
�L^ OFIK S]JUK] � H\K FH\KI HhF JIK FLVi S]K^ NFI kKIi ]l KGQ�G lIFbVKO ] m [\K IK]H FN H\Q] ]KGHQFL h QVV
GFLGKLHIJHK FL H\K UIJl\QGJV kKI]QFL JL^ FLVi OKLHQFL ]FO K ^Q�KIKLGK] h QH\ H\K FH\KI kKI]QFL] h\KIK
]HIQGHVi LKGK]]JIim

[\K O JQL UFJV FN H\K JllVQGJHQFL Q] HF JLJVi K � HIJL]NFIO JL^ ]iLH\K]Q K bJG� J UQkKL ]FSL^ m
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�FI ^FQLU ]F � QH S ]K] H\K fQLS]FQ^JV lVS] ©K]Q^SJV O F^KV �]KK ]KGHQFL � � m ML FI^KI HF ^F ]F H\K JllVQGJHQFL
\J] J LSObKI FN lF]]QbVK ^Q�KIKLH QLlSH] _

á m `L je� ÜÙÖWþÛØ÷×ZÙÖ � VK m [\Q] GFL�USIJHQFL � VK Q] S]K^ HF GFL�USIK bFH\ H\K JLJVi]Q]
JL^ ]iLH\K]Q] lIF GK]]K] m

n m `L fEM� FI je� ÷Ö÷õ�öZö � VK m [\Q] � VK h QVV b K H\K IK]SVH FN J lIKkQFS]Vi lKINFIO K^ JL^
]HFIK^ JLJVi]Q] m [\K je� lJI]KI Q] IJH\KI ]VFh JL^ H\K je� NFIO JH Q] IJH\KI kKIbF]K m �FI JVV H\F]K
IKJ]FL] H\K ]HFIQLU�VFJ^QLU FN JLJVi]Q] ^JHJ � JVH\FSU\ NSVVi hFI�QLU � Q] LFH IKGFOOKL^K^ SLVK]] iFS
hJLH HF \JkK J HK�HSJV�IKJ^JbVK IKlIK]KLHJHQFL FN iFSI JLJVi]Q] IK]S VH � KV]K iFS h QVV b K b KHHKI F� S]QLU
H\K fEM� NFIO JH �]KK LK�H lJIJUIJl\� m

Þ m ` èØ÷ÖöVÙØ� ÷×ZÙÖ öÜÙØù QL je� NFIO JH m [\Q] � VK QLGVS^K] J VQ]H FN JVV HIJL]NFIO JHQFL]
H\JH h QVV b K JllVQK^ HF H\K IK]S VH FN H\K JLJVi]Q] JL^ H\K GFL�USIJHQFL NFI KJG\ FN H\K HIJL]NFIO JHQFL] m

�FHK H\JH JVV FN H\KO GJL bK ]KVKGHK^ JL^ UKLKIJHK^ FL ISLdHQO K NIFO H\K S]KI QLHKINJGK QL H\K
fe f[FFV] kKI]QFL m

�IFO H\K]K QLlSH] � H\K JllVQGJHQFL Q] Jb VK HF UKLKIJHK H\K NF VVFh QLU FSHlSH] _
á m `L je� FI fEM� �Ö÷õ�öZö Ú÷×÷ �VK m
n m `L je� W ùõÙÚ� �VK m
Þ m æÛ×ÿÛ× öÙÛÖÚ _ UVFbJV ]FSL^ � ]QLS]FQ^JV GFOlFLKLH � IK]Q^SJV GFOlFLKLH
�QUSIK Þ mà QVVS ]HIJHK] H\K O JQL b VF G�] FN H\K JllVQGJHQFL m
[\K FSHlSH FN H\K JLJVi]Q] Q] J yr�� ÝÝli�q ijk H\JH GFLHJQL] JL FI^KIK^ VQ]H FN yr�� ÝÝ�u�q i} m

�JG\ FN H\K]K NIJO K] \J] J LSObKI FN JHHIQbSHK] � bSH H\K OF]H QOlFIHJLH JIK _ J yr�� ÝÝlxioku��{i�� �
�uu�s H\JH OF^KV] H\K ]QLS]FQ^JV GFOlFLKLH �QLGVS^QLU QLNFIO JHQFL JbFSH ]QLS]FQ^JV HIJG� � � J IK]Q^SJV
]lKGHISO JL^ H\K IK]SVH FN H\K NSL^JO KLHJV NIK�SKLGi ^KHKGHQFL JVUFIQH\O m

[\K FSHlSH FN H\ Q] JLJVi]Q] GJL bK �á� ]HFIK^ QL je� FI fEM� NFIO JH � �n� HIJL]NFIO K^ JL^ �Þ�
]iLH\K]Q K^ bJG� m

ML FI^KI HF OJ�K H\K JllVQGJHQFL hFI� � J kJVQ^ GFL�USIJHQFL je� �VK OS]H b K VFJ^K^ JVH\FSU\
H\K H\K ^KNJS VH FLK GJL JV]F b K K^QHK^ H\IFSU\ H\K UIJl\QGJV QLHKINJGK m [\Q] GFL�USIJHQFL QLGVS^K] JVV
H\K ^Q�KIKLH lJIJO KHKI] NFI H\K JLJVi]Q]�]iLH\K]Q] lIFGK]] m [\K NFVVFh QLU Q] JL K�JOlVK FN J kJVQ^ je�
GFL�USIJHQFL _
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&ìíî�� F �5G ï @A: B ��ð��ìC�ðñì�ò ìò óôõ�ô�ñ ñö öñ÷ôó ôòøìóöòá ôòñõ



?�\ )÷ô @A: B &óðá ô�öó(

&öó ùôøôúöû ìòí ô� �ìôòñ ðûûúì�ðñìöòõ ðòù  öó ùöìòí óôõôðó�÷ öò úö��úôøôú ùôñðìúõ ö ñ÷ô ðúíöóìñ÷á õ ìñ
ìõ òô�ôõõðóü ñö ðýýôõõ ñ÷ô ûóöíóðá á ìòí úðòíîðíô úôøôú þ � ìõîðú ûóöíóðá á ìòí ìõ ìòùôôù ö íóôðñ ÷ôúû
ðòù ìùôðú  öó ûóöñöñüûìòí ! ðòù ðõ ðúóôðùü á ôòñìöòôù ìò 5þF ìñ ìõ ð òðñîóðú ôøöúîñìöò ö ðòü ðûûúìýðñìöò
 óðá ô�öó( þ 6ò ñ÷ô öñ÷ôó ÷ðòù ! ðõ - þ K ðòòôò�ôóí ûöìòñõ öîñ �Kðòòôò�ôóí ! >""u� ñ÷ô ²�ö+ôõ ðòù ðóóö� õ³
óôûóôõôòñðñìöò  öó õìíòðú ûóö ýôõõìòí õüõñôá õ ÷ðõ õñööù ñ÷ô ñôõñ ö ñìá ô þ )÷ìõ ìõ òö õîóûóìõô ðõ ñ÷ìõ
óôûóôõôòñðñìöò ìõ ùìóôýñúü óôúðñôù ñö ñ÷ô íóðû÷ìýðú B ö@õ ô+ûúðìòôù ìò õôýñìöò 5þt þ )÷ðñ ìõ �÷ü @A:B
öLôóõ ñ÷ô Dôñ�öó( iùìñöó 9õôô F þ> þF< ! ìñõ ûðóñìýîúðó íóðû÷ìýðú B ö@ øìõîðú �îìúùôó ! �îñ ñ÷ìõ ìõ òöñ ùôõìíòôù
ñö õî�õñìñîñô ñ÷ô ýöùô úôøôú þ

6ò ñ÷ô öñ÷ôó ô+ñóôá ô ! öòô á ðü ÷ðøô ñ÷ô ñôá ûñðñìöò ñö ìá ûúôá ôòñ ð  îúú�Iôùíôù ûóöíóðá á ìòí
úðòíîðíô ! ðùðûñôù ñö ñ÷ ìõ ûðóñìýîúðó ùöá ðìò þ )÷ìõ �öîúù �ô ðò ìòñôóôõñìòí ìùôð ñö ô+ûúöóô ì ìñ ÷ðù
ñ÷ô õúìí÷ñôõñ ý÷ðòýô ö �ôìòí øìð�úô þ : ûóöíóðá á ìòí úðòíîðíô ÷ðõ á ðòü ðõõö ýìðñôù ñööúõ !  óöá ôùìñöóõ
� ìñ÷ õüòñð+ ÷ìí÷úìí÷ñìòí ñö ùô�îííìòí ðòù ûóöC úìòí ñööúõ þ 6Lôóìòí ð ýöá ûúôñôúü òô� ûóöíóðá á ìòí
ôòøìóöòá ôòñ �ðõôù öò ð òô� úðòíîðíô ìõ ð ñìñðòìý ôLöóñ ñ÷ðñ òôôùõ ö ð øôóü úðóíô ùôøôúöûá ôòñ ñôðá þ
6ò ñ÷ô öñ÷ôó ÷ðòù ! ñ÷ô úðòíîðíô ÷ðõ ñö öLôó øôóü îòì'îô ðòù öîñõñðòùìòí  ôðñîóôõ ìò öóùôó ñö ýöòøìòýô
òô� îõôóõ ñ÷ðñ ñ÷ô ôLöóñ ö úôðóòìòí ìñ ìõ �öóñ÷ ñ÷ô �÷ìúô þ 7îûôóýöúúìùôó óôûóôõôòñõ ñ÷ô ýúôðóôõñ ô+ðá ûúô
ö õîý÷ ðò ðûûóöðý÷ þ :ò òö� ìñõ ðîñ÷öó ! ÿðá ôõ B ý@ðóñòôü 'îôõñìöòõ �÷ôñ÷ôó ñ÷ðñ �ðõ ð íööù ùôýìõìöò þ
.ò �B ý@ðóñòôü! >"">� ÷ô �ðòùôóõ �÷ôñ÷ôó õû ôýìðúì,ôù ýöá ûîñôó áîõìý úðòíîðíôõ ðóô òôýôõõðóüþ /ô
ýöòýúîùôõ ñ÷ðñ ñ÷ô õôñ ö ð�õñóðýñìöòõ ðøðìúð�úô ìò íôòôóðú ûîóûöõô ýöá ûîñôó úðòíîðíôõ ðóô õî� ýìôòñ ñö
�îìúù îõô îú ùôùìýðñôù  óðá ô�öó(õ õîý÷ ðõ @A: B þ )÷ìõ ìõ ðúõö öîó öûìòìöò ! òö õû ôýìðúì,ôù ýöá ûîñôó
úðòíîðíô ìõ òôôùôù ! ìñ ìõ áîý÷ � ìõôó ñö �îìúù ñööúõ ðòù  óðá ô�öó(õ ðóöîòù ðúóôðùü ô+ ìõñìòí ðòù ûóöøôò
úðòíîðíôõ þ

: õ  öó @A:B ^õ á öùôú ö ýöá ûîñðñìöò ìñ ìõ ìòñôóôõñìòí ñö ýöá ûðóô ìñ ñö ñ÷óôô ôòøìóöòá ôòñõ ñ÷ðñ
÷ðøô ð õî� ýìôòñúü úöòí ñóðùìñìöò ðòù ñ÷ðñ ýúôðóúü õñðñô ñ÷ôìó ýöòýôûñîðú á öùôú� ï B ð+ 9õôô > þt þ>< ! 7ìóôò
9õôô > þu þ>< ðòù ×üá ð 9õôô > þt þ5< þ )ö öîó ûîóûöõôõ ñ÷ôü ðúõö óôûóôõôòñ ñ÷ô ô+ñóôá ôõ ìò �ôñ�ôôò �÷ìý÷
@A: B ^õ B ö@ ýöîúù õñðòù þ 6ò ñ÷ô öòô ÷ðòù ! B ð+ öLôóõ ð ÷ìí÷úü ìòñî ìñìøô íóðû÷ìýðú 9ðòù íóðû÷��ðõôù<
B ö@ �÷ìúô 7ìóôò ðòù ×üá ð öLôó ð øôóü  öóá ðú ö�* ôýñ�öóìôòñôù ðûûóöðý÷ � þ

.ñ ÷ðõ ðúóôðùü �ôôò ýöá á ôòñôù ñ÷ðñ ñ÷ô á ðìò  ôðñîóô ö @A: B ^õ B ö@ ìõ ñ÷ðñ ìñ ìõ ö�* ôýñ�
öóìôòñôù þ 6�* ôýñ�öóìôòñôù ñôý÷òì'îôõ ÷ðøô � ôôò ðûûúìôù ñ÷óöîí÷öîñ ñ÷ô ùôøôúöûá ôòñ ûóö ýôõõ ðòù �ô
÷ðøô ðú�ðüõ  öúúö�ôù : úðò × ðü ^õ á ð+ìá ð ö ²ôøôóüñ÷ìòí ìõ ðò ö�* ôýñ³ þ : õ ðúóôðùü öîñúìòôù ìò ý÷ðûñôó 5!
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ö ö�* ôýñ�öóìôòñðñìöò 
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ìò íôòôóðú õðüìòí ñ÷ðñ ñ÷ô ñóðòõá ìõõì�ìúìñü ö ûóðýñìýô ðòù ìùôðõ ùöôõ òöñ ùôûôòù ö ýöùô óôîõô ! ðòù
ìò÷ôóìñðòýô ìõ ôõõôòñìðúúü ð�öîñ ýöùô óôîõô þ : úñ÷öîí÷ ñ÷ô ðîñ÷öó õñðñôõ ñ÷ðñ ñ÷ìõ ìõ ð íôòôóðú öûìòìöò
ìò ñ÷ô ýöá ûîñôó õýìôòýô ýöá áîòìñü! 
ô ýðòòöñ ðíóôô 
 ìñ÷ ÷ìá þ )÷ô �ôòôCñõ ö ö�* ôýñ�öóìôòñðñìöò ìò
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úì(ô ð�õñóðýñ á ôñ÷öùõ ðòù ýúðõõôõ öó ìòñôó ðýôõ þ @öùô óôîõô ìõ ð øðúîð�úô õìùô�ôLôýñ ö ìò÷ôóìñðòýô ! �îñ
òöñ ìñõ á öõñ ìá ûöóñðòñ � ôòôCñ þ )÷ô ðîñ÷öó ðúõö õñðñôõ ñ÷ðñ ² 9þþþ< ôúôíðòýô á ðññôóõ �îñ ìñ ÷ðõ òöñ÷ìòí
ñö ùö 
 ìñ÷ ñ÷ô ýóôðñìøô ðùðûñðñìöò ö ñ÷ô îòùôóúüìòí ìùôðõ³ þ :íðìò ! 
ô ýðòòöñ ðíóôô 
 ìñ÷ ñ÷ìõ öû ìòìöò þ
i úôíðòýô ! îòùôóõñööù ðõ ð ûóöûôóñü óôúðñôù ñö 
ôúú�õñóîýñîóôù ýöùô ðòù ùôõìíò ! ìõ ìòùôôù ð ýóîýìðú û öìòñ
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ô
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)÷ô á ðìò ùóð
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6ò ñ÷ô öñ÷ôó ÷ðòù ð ýúôðó ùìLôóôòýô � ôñ
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& ìòðúúü ûöõõì�úü ñ÷ô �ìííôõñ ùì ôóôòýô �ôñ
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öó( ÷ðõ òöñ � ôôò �îìúñ ðóöîòù ð ûóô�ô+ ìõñìòí ýöòýôûñîðú á öùôú
�îñ óðñ÷ôó ñ÷ô á öùôú ÷ðõ ôá ôóíôù ðõ ð óôõîúñ ö ñ÷ô ùôøôúöûá ôòñ ûóö ýôõõ þ .ñ ÷ðõ ðúóôðùü �ôôò õñðñôù
ìò 5þF þt ñ÷ðñ ìñ ìõ öîó öûìòìöò ñ÷ðñ  óðá ô
öó(õ íôòôóðñô á ôñðá öùôúõ ðòù òöñ ñ÷ô öñ÷ôó 
ðü ðóöîòù þ : õ
ðúóôðùü òöñôù ! ñ÷ìõ ðûûóöðý÷ ìõ ýöá ûúôñôúü ùìLôóôòñ  óöá ñ÷ðñ ö á öõñ áîõìýðú ôòøìóöòá ôòñõ 9ì þô þ ×üá ð !
7ìóôò öó B ð+ < ! 
÷ìý÷ ùôûðóñ  óöá ñ÷ô ðîñ÷öó ^õ á öùôú ðòù �îìúù ñ÷ô ôòøìóöòá ôòñ ðóöîòù ìñ þ

�M NM NO N? TUV W RX R� V �rsY � [Y eZXXs�� �[R� ZoY[p
.ò ñ÷ô ûóôøìöîõ ûðóðíóðû÷õ 
ô ÷ðøô õôôò ñ÷ðñ @A:B ûóôõôòñõ õî� õñðòñìðú ùìLôóôòýôõ ìò óôõû ôýñ

ñö õöá ô öñ÷ôó ôòøìóöòá ôòñõ ðûûóöðý÷ôõ þ Dôøôóñ÷ôúôõõ � ðúú ñ÷öõô ýöá ûðóôù ôòøìóöòá ôòñõ ðóô òöñ ìò ñ÷ô
õðá ô ýðñôíöóü 9Jôòôóðú 8îóûöõô :îùìö 8óö ýôõõìòí &óðá ô
öó( < ñ÷ðò @A:B õö ñ÷ôõô ùìLôóôòýôõ á ðü ìò

��Ë ½¾ÅÆ ÑÈ Ð ÈÉÌ ½¾É½ ½¾È ÉÀ½¾¿Ê ¾ÉÆ æ ÈÈÌ ½¿¿ ½ÊÉÔÅ½Å¿ÌÉ¼ ÉÎÎ¼Ë ÅÌÁ ½¾È �� Ð¿ÔÈ¼ é Ñ¾ÅÇ¾ ¿ÊÅÁÅÌÉ¼¼Ë ÔÅÔ Ì¿½ ÊÈÇ¿ÐÐÈÌÔÉ ÆÈÎÉÊÉ½Å¿Ì æ È½ÑÈÈÌ ÔÉ½É ÉÌÔ ¿ÎÈÊÉ½Å¿ÌÆ ¿Ê ÎÊ¿ ÇÈÆÆÈÆ Õ �¾ÅÆ É¼ÊÈÉÔË ÔÈÎÊÈÇÉ½ÈÔ ÅÔÈÉ Ð ÉË ¼ÈÉÔ ½¿ �ÀÅ½È ÉÊ½ÅäÇÅÉ¼ Ô¿Ð ÉÅÌÐ¿ÔÈ¼Æ Õ �Ì ÆÈÇ½Å¿Ì � Õ� ÑÈ Ñ Å¼¼ Ç¿ÐÐÈÌ½ Ð¿ÊÈ ¿Ì ½¾ÅÆ ÅÔÈÉ ÉÌÔ 	ÀÆ½ÅÏË Ñ¾Ë ¿ÀÊ Ð¿ÔÈ¼ ÅÆ ½ÊÀ¼Ë ¿æ	 ÈÇ½ê¿ÊÅÈÌ½ÈÔ Õ



O�O )÷ô @A: B &óðá ô
öó(

õöá ô õôòõô � ô * îõñìCôù þ )÷ô ûóôøìöîõ ýöá ûðóìõöò ÷ðõ � ôôò îõô�îú ñö * îõñì�ü @A:B ^õ öøôóðúú ðûûóöðý÷ þ
;ô 
 ìúú òö
 * îõñì�ü ìñõ ùôñðìúôù ðûûóöðý÷ ðòù õöá ô ùôõìíò ùôýìõìöòõ �ü ýöá á ôòñìòí öò ñ÷ô á ðìò

ýöòýôûñîðú õìá ìúðóìñìôõ ðòù ùìLôóôòýôõ ñ÷ðñ @A: B ûóôõôòñõ ìò óôõû ôýñ ñö ñ÷ô ùìLôóôòñ ôòøìóöòá ôòñõ ìò
ìñõ õî� ýðñôíöóüþ )÷ôõô ðóô ï ñ÷ô @óôðñô 7ìíòðú Aì�óðóü 9@7A< � 6ûôò 7öîòù ;öóúù 967; < � 7üòñ÷ôõìõ
)ööú× ìñ 97)× < � :îóð � 7òù6� * � &6-B i 7 ðòù ñ÷ô DôE ) 7öîòù × ìñ þ ;ô 
 ìúú úôðøô ñ÷ô úðõñ ñ
ö öîñ
ö� ñ÷ô íôòôóðú ýöá ûðóìõöò öòúü ìòýúîùìòí ñ÷ôá 
÷ôò òôýôõõðóüþ �öñ÷ &6-B i 7 ðòù ñ÷ô DôE ) ðóô
òö úöòíôó ìò îõô � ÷ðøô * îõñ � ôôò ìòýúîùôù �öó ÷ ìõñöóìýðú ýöá ûúôñôòôõõ ðòù ûðóñìýîúðóúü ñ÷ô úðññôó ÷ðõ ð
õúìí÷ñúü ùìLôóôòñ �ö ýîõ ðìá ìòí ðñ ûóöøìùìòí öûôóðñìòí õüõñôá úôøôú ðîùìö ñööúõ þ

Aôñ îõ Cóõñ ýöá á ôòñ 
÷ðñ ðóô ñ÷ô á ðìò õìá ìúðóìñìôõ � ôñ
ôôò ñ÷ôõô �óðá ô
öó(õ ðòù @A:B þ .ñ
ìõ ìá ûöóñðòñ ñö ÷ìí÷úìí÷ñ ñ÷ðñ á öõñ ö � ñ÷ô �óðá ô
öó(õ ìò ñ÷ìõ ýðñôíöóü ÷ðøô íöðúõ øôóü õìá ìúðó ñö @A:B �
ûðóñìýîúðóúü 7)× � @7A � 7òù6� * ðòù &6-B i 7 ô+ûúìýìñ úü óôýöíòì,ô õî� õôñõ ö� @A:B ^õ íöðúõ ðõ ô+ûöõôù
ìò õôýñìöò F þ5þ .ò ñ÷ ìõ õôòõô � �öó ìò õñðòýô � ìñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ ðúú ö� ñ÷ôá ðóô ìá ûúôá ôòñôù ìò
@¹ ¹ ðòù ðìá ðñ �ôìòí ýóöõõ�ûúðñ�öóá 9ðúñ÷öîí÷ õöá ô ö � ñ÷ôá ÷ðøô õñìúú óôðý÷ôù ñ÷ìõ íöðú< þ )÷ôü ðóô
ðúõö ðúú öû ôò õöîóýô ðúñ÷öîí÷ ñ÷ìõ ðõõôóñìöò ìõ óôùîòùðòñ �öó ð �óðá ô
öó( ðõ üöî ðú
ðüõ òôôù ñ÷ô õöîóýô
ýöùô ñö �îìúù ðòù ô+ñôòù ðûûúìýðñìöòõ þ

.ò ð á öóô ýöòýôûñîðú íóöîòù � ðúú ö� ñ÷ôá ðóô ðúõö ö� * ôýñ�öóìôòñôù ðòù öLôó õöá ô õöóñ ö� íóðû÷�
�ðõôù á öùôú ìò 
÷ìý÷ ûóö ýôõõôõ ðóô òöùôõ ö� ñ÷ô íóðû÷ þ )÷ô ýöòýôûñ ö� � {zx}����~ z� }xy� ìò @A:B
÷ðõ á öóô öó úôõõ ùìóôýñ ô'îìøðúôòñõ ìò ðúú ö� ñ÷ôá ï ñ÷ôü ðóô ýðúúôù ���y ~ }�}{wyz{� ìò @7A � y{w��v z{¶ � ìò
67; � ���y{�¶ }�y� ìò 7)× � ôìñ÷ôó ���y ~ }�}{wyz{� ìò :îóð � �z��! z� }xy� ìò 7òù6� * � ðòù ´ {zx}��}� ìò
"6- B i 7 þ Döñô ñ÷ðñ ñ÷ ìõ ýöòýôûñ ìõ òöñ ô+ýúîõìøô ö� ñ÷ìõ ýðñôíöóü ö� ôòøìóöòá ôòñõ �îñ ìõ óðñ÷ôó ðò ìùôð
ñ÷ðñ ìõ óôû ôðñôù ìò á ðòü öñ÷ôó ôòøìóöòá ôòñõ 9ñ÷ôü ðóô ýðúúôù y{w��v z{¶ wy�z�� ìò B ðóõüðõ � y{w��v z{¶�
ìò ×üá ð � z� }xy� ìò B ð+ � öó # $}�y%}�}{wyz{� ðòù # $}�y& z!�� }{� ìò B öùô< þ

.ò ðúú ö� ñ÷ôõô �óðá ô
öó(õ � ñ÷ô ²ûóö ýôõõìòí ö� * ôýñõ³ ðóô ýöòòôýñôù ìò õöá ô 
ðü ìò öóùôó ñö
�îìúù ð á öóô ýöá ûúô+ ²òôñ
öó(³ ñ÷ðñ ýöò �öóá õ ñ÷ô �ðõô ö� ð íìøôò ðûûúìýðñìöò þ : õ á ôòñìöòôù ìò ñ÷ìõ
õôýñìöò @A: B öLôóõ ñ
ö ùìLôóôòñ á ôý÷ðòìõá õ �öó ýöá ûöõìòí 
 ìñ÷ ûóö ýôõõìòí ö� * ôýñõ þ .� ñ÷ô ýöá ûöõìñìöò
ìõ õñðñìý 
ô ýðúú ñ÷ô óôõîúñ ð � {zx}����~ 'z¶´ z��y} (� }xy 
÷ìúô ì� ìñ ìõ ùüòðá ìý 
ô ýðúú ìñ � {zx}����~
) }y� z{· þ .ò á ðòü ðõû ôýñõ @A: B ^õ 8óö ýôõõìòí @öá ûöõìñôõ ðóô ô'î ìøðúôòñ ñö :îóð ^õ ���y{�¶ }�y� öó
"6- B i 7 ^ óôúðñìöò �ôñ
ôôò ûðóôòñ ðòù ý÷ìúùóôò ûóö ýôõõôõ 
÷ìúô @A: B 8óöýôõõìòí Dôñ
öó(õ ðóô úì(ô
@7A ^õ � 67; ^õ öó B ð+ ^õ ´ wyx* }�þ

;ô 
 ìúú òö
 ýöá á ôòñ ñ÷ô á ðìò ùìLôóôòýôõ ñ÷ðñ @A:B ûóôõôòñõ ìò óôõû ôýñ ñö ñ÷ôõô õðá ô
�óðá ô
öó(õ þ : õ ð íôòôóðú ùìLôóôòýô � ìñ áîõñ � ô òöñôù ñ÷ðñ ðúú ö � ñ÷ôá ÷ðøô �öúúö
ôù ð ùôøôúöûá ôòñ
ûóö ýôõõ ñ÷ðñ ùìLôóõ �óöá @A: B ^õ þ : õ ð á ðññôó ö � �ðýñ � ðúú ö� ñ÷ôá ýðò � ô ýöòõìùôóôù +öòô�á ðò�õüõñôá õ +�
ñ÷ôü ÷ðøô � ôôò ñ÷öîí÷ñ öîñ � ùôõìíòôù ðòù ôøôò ùôøôúöûôù �ü öòô öó ñ
ö ûôöûúô ï @7A �ü 7ñôû÷ôò )óðøìõ



M NM �X TUV W rsëZ[Z�S� O�M

8öûô � 6ûôò 7öîòù ;öóúù �ü :á ðó @÷ðîùóðü� 7)× �ü 8ôóóü @öö( ðòù Jðóü 7ýðøöòô � :îóð �ü -öíôó
K ðòòôò�ôóí ðòù i úì � óðòùñ � 7òù6� * �ü � ìýñöó Að,,ðóìòì � "6-B i 7 �ü E ðøìôó -öùôñ ðòù 8 ìôóóô @öòñô
ðòù ñ÷ô DiE ) 7öîòù × ìñ �ü B þ Aôòñô,òôó þ Döòô ö� ñ÷ôá ÷ðõ ÷ðù õîý÷ ð úðóíô ùôøôúöûá ôòñ ñôðá ðõ
@A: B ^õ 9õôô ðòòô+ : �öó á öóô ûóðýñìýðú ìò �öóá ðñìöò öò ñ÷ìõ ìõõîô< þ

�îñ á öõñ ìá ûöóñðòñúü � òöòô ö� ñ÷ôá ÷ðõ ð ùôCòôù öó ô+ûúìýìñ ûöúìýü ö� ðý(òö
 úôùíìòí ðòù
ðùùìòí îõôó �ôôù�ðý( ìòñö ñ÷ô ùôøôúöûá ôòñ úì�ô ýüýúô þ B öóôöøôó � òöòô ö� ñ÷ôá ùôýúðóôõ ÷ðøìòí ð ñóîúü
ìòýóôá ôòñðú öó ðíìúô ûóöýôõõ á ôñ÷öùöúöíü ðòù ñ÷ô òîá�ôó ö � óôúôðõôõ ö� ñ÷ô �óðá ô
öó(õ ðóô áîý÷ úôõõ
�óô'îôòñ ñ÷ðò ìò @A:B þ

)÷ô @7A úì�óðóü 9õôô > þF þF þ5< ìõ õñìúú òöñ á ðñîóô ôòöîí÷ ðòù ðõ ñ÷ô ðîñ÷öóõ óôýöíòì,ô ñ÷ôìó
ô+û ôóìôòýô 
 ìñ÷ ñ÷ô @¹ ¹ ûóöíóðá á ìòí úðòíîðíô ìõ óðñ÷ôó úìá ìñôù ðòù ñ÷ô �óðá ô
öó( òôôùõ �îóñ÷ôó
ùôõìíò óô�ðýñöóìòíõ �8öûô ðòù -ðá ð(óìõ÷òðò � >,,F� þ 6ò ñ÷ô öñ÷ôó ÷ðòù ðúñ÷öîí÷ @7A ìõ ýúôðóúü ö� * ôýñ�
öóìôòñôù ðòù ûóôõôòñõ ð ýúôðò ùôõìíò � ñ÷ô íóðû÷ìýðú á öùôú ö� ýöá ûîñðñìöò ìõ òöñ ô+ûúìýìñ ðòù ôòùõ�îû
� ôìòí ð � ìñ ýöò �îõìòí þ

6ûôò 7öîòù ;öóúù 9õôô > þF þ> þ>< ìõ � öîñ ö� ðúú ñ÷ôõô �óðá ô
öó(õ � ñ÷ô öòô ñ÷ðñ ûóö�ð� úü ûóôõôòñõ
ð ýúôðòôó ðòù á öõñ á ðñîóô ùôõìíò þ .ñ ìõ ýúôðóúü ö� * ôýñ�öóìôòñôù ðòù ñ÷ô íóðû÷ìýðú á öùôú ö � ýöá ûîñðñìöò
ìõ ýúôðóúü õñðñôù þ .ñ ìõ ô� ýìôòñ ðòù öLôóõ á ðòü ñööúõ þ Dôøôóñ÷ôúôõõ � ìñ ÷ðõ õöá ô ùìLôóôòýôõ 
 ìñ÷ @A:B
ñ÷ðñ õ÷öîúù � ô òöñôù þ 67; íöðú ìõ òöñ ñö � ôýöá ô ðò ðûûúìýðñìöò �óðá ô
öó( �îñ óðñ÷ôó ñö öLôó ð áîõìý
ýöá ûöõìñìöò ñööú ðúð B ð+ þ )÷ôóô�öóô �ü ðìá ìòí ðñ �ôìòí ðñ ðóñìõñìý=ýóôðñìøô ñööú � ìñõ �ö ýîõ ìõ ýúôðóúü
òöñ ñ÷ðñ ö � @A:B � 
÷ìý÷ ìõ ñö öLôó ð óôõôðóý÷=ùôøôúöûá ôòñ ôòøìóöòá ôòñ þ 6ò ñ÷ô öñ÷ôó ÷ðòù � 67;
ìõ á öõñúü ð ²öòô�á ðò õüõñôá³ ðòù ìõ ñ÷ôóô�öóô á öõñúü õüòñ÷ôõìõ�öóìôòñôù þ )÷ìõ ùôøôúöû ôó ìõ òö úöòíôó

öó(ìòí öò ñ÷ô �óðá ô
öó( ðòù ðúñ÷öîí÷ õöá ô öñ÷ôó ûôöûúô 
öó( öò ìñ � ìñ ìõ òöñ øôóü ðýñìøô òöó îû ùðñôù
óôíî úðóúüþ

: úñ÷öîí÷ ñ÷ô 7üòñ÷ôõìõ )ööú(ìñ öó 7)× 9õôô > þF þ> þ5< ìõ ðúõö ð ²öòô�á ðò õüõñôá³ 9öó á öóô ô+ðýñúü
²ñ
ö�á ôò³< ìñ ÷ðõ ð úöòí ÷ìõñöóü ðòù ìñ ìõ õñìúú îû ùðñôù ðòù á ðìòñðìòôù öò ð óôíîúðó �ðõìõ þ Dôøôóñ÷ôúôõõ �
ìñ ûóôõôòñõ ð �îòùðá ôòñðú ùìLôóôòýô 
 ìñ÷ @A:B ìò � ôìòí ýúôðóúü õüòñ÷ôõìõ�öóìôòñôù þ 7)× öLôóõ øôóü
�ô
 ñööúõ �öó ðîùìö öó áîõìý ðòðúüõìõ þ :òöñ÷ôó ùìLôóôòýô ìõ ñ÷ðñ ìò 7)× ñ÷ôóô ìõ òö ýúôðó ùìõñìòýñìöò
� ôñ
ôôò ûóöýôõõ ðòù ùðñð � ñ÷ìõ ìõ ûöõõì� úü ð �ôðõì� úô ùôýìõìöò �öó ð õüòñ÷ôõìõ�öòúü ðûûúìýðñìöò �îñ òöñ õö
ì� ùðñð ýðò � ô ñ÷ô óôõîúñ ö� ð ûóôøìöîõ ðòðúüõìõ ûóö ýôõõ þ

)÷ô :îóð �óðá ô
öó( 9õôô > þF þ> þF< ìõ "óôô 7ö�ñ
ðóô ðòù ìõ ðøðìúð� úô �óöá ñ÷ô ðîñ÷öó þ Dôøôóñ÷ô�
úôõõ � ðñ ñ÷ô ñìá ô ö � ñ÷ìõ 
 óìñìòí :îóð ùöôõ õñìúú òöñ ÷ðøô ð ûî� úìýúü õîûûöóñôù øôóõìöò �ôýðîõô ö� úðý( ö�
ùöýîá ôòñðñìöò ðòù �ôýðîõô ö� ìñõ õñôôû úôðóò ìòí ýîóøô þ .ò ìñõ ýîóóôòñ õñðñô ìñ ìõ òöñ ñóîúü ýóöõõ�ûúðñ�öóá
ðõ ìñ ìõ öòúü �ôìòí ùôøôúöûôù ðòù ñôõñôù öò ñ÷ô ; ìòùö
 õ û úðñ�öóá þ :îóð ðìá õ ðñ öLôóìòí ðò ô� ýìôòñ
óôðú�ñìá ô ìá ûúôá ôòñðñìöò � òöñ öòúü �öó ðîùìö �îñ �öó íôòôóðú óôðú�ñìá ô ðûûúìýðñìöòõ þ �ôýðîõô ö� ñ÷ìõ



O�` )÷ô @A: B "óðá ô
öó(

ñ÷ô �óðá ô
öó( õöá ôñìá ôõ ýöá ûóöá ìõôõ ñ÷ô îòùôóõñðòùð� ìúìñü ðòù ôðõìòôõõ ö� îõô ö � ñ÷ô á öùôú þ 6ñ÷ôó
ûóðýñìýðú ùìLôóôòýôõ ðóô ñ÷ðñ :îóð öòúü öûôóðñôõ öò C+ôù õì,ô ùðñð ý÷îò(õ ö� ðîùìö 9ìñ 
öîúù � ô ùì� ýîúñ
ñö ìòñôíóðñô öñ÷ôó ùðñð õîý÷ ðõ õûôýñóîá õ< ðòù ñ÷ôóô ìõ òö ýúôðó ùìõñìòýñìöò � ôñ
ôôò ýöòñóöú ðòù õìíòðú
ùðñð þ

" ìòðúúü� 7òù6� * 9õôô > þF þF þ>< ìõ òöñ ð øôóü á ðñîóô �óðá ô
öó( ðòù ùöôõ òöñ öLôó á ðòü ñööúõ
öó ô+ðá ûúôõ þ )÷ìõ ìõ õö � ôýðîõô 7òù6� * ìõ ñ÷ô á öõñ ýúôðó ô+ðá ûúô ö� ðò õñóìýñúü õûôð(ìòí ²öòô�á ðò
õüõñôá³ þ 7òù6� * ìõ ö� * ôýñ�öóìôòñôù ðòù íóðû÷��ðõôù �îñ ìñõ á öùôú ìõ òöñ øôóü ýúôðó þ 6ò ñ÷ô öñ÷ôó ÷ðòù
ìñ ùöôõ òöñ �öýîõ öò ô� ýìôòýü ìõõîôõ ðòù ìñ ìõ òöñ úì(ôúü ñö 
öó( öò ýöá ûúô+ óôðú�ñìá ô õìñîðñìöòõ þ

�� �- ./ 0 0 1�2 1 � � � 3 � 45/ ��3 � �

.ò ñ÷ìõ ý÷ðûñôó 
ô ûóôõôòñ ñ÷ô @A:B �óðá ô
öó( þ )÷ìõ õö �ñ
ðóô �óðá ô
öó( ìõ ð ýöá ûóô÷ôòõìøô
ôòøìóöòá ôòñ �öó ùôøôúöûìòí ðîùìö ðòù áîõìý ðûûúìýðñìöòõ þ .ñ á ðü � ô ðúõö îõôù ðõ ð óôõôðóý÷ ûúðñ�öóá
�öó ñ÷ô õðá ô ùöá ðìò þ @A:B ýðò �ô õôôò �öñ÷ ðõ ñ÷ô öóìí ìò ðòù ñ÷ô ûóöøô ö � ýöòýôûñ ö� ñ÷ô ýöòýôûñîðú
á öùôúõ ðòù á ôñðá öùôúõ ñ÷ðñ ðóô ìòýúîùôù ìò ñ÷ìõ ñ÷ôõìõ þ

@A:B ìõ 
 óìññôò ìò @¹ ¹ � ìñ ìõ ô� ýìôòñ � ö� * ôýñ�öóìôòñôù � ðòù ýóöõõ�ûúðñ�öóá þ .ñ ûóôõôòñõ ð
ýúôðò ðòù ýúôðó ùôõìíò óôõîúñ ö � ðûûúüìòí ñ÷öóöîí÷ õö�ñ
ðóô ôòíìòôôóìòí ñôý÷òì6îôõ þ 7÷ô �óðá ô
öó8 ýðò
� ô îõôù ðõ ð � úðý8��ö9 � óôúü ìòí öò ñ÷ô öLôóôù {}´ z��yz{| � öó ðõ ð 
÷ìñô��ö9 �óðá ô
öó8 � ô9ñôòùìòí ìñõ
�îòýñìöòðúìñü ñ÷óöîí÷ ìñõ ��v {w�y{�xy�{}þ

@A:B ^õ óôûöõìñöóü ìõ á ðùô îû ö� ð úðóíô ýöúúôýñìöò ö � õìíòðú ûóö ýôõõìòí ðúíöóìñ÷á õ ôòýðûõîúðñôù
ðõ � {zx}����~ ýúðõõôõ ðòù ð òîá�ôó ö � ùðñð õñóîýñîóôõ ìòýúîùôù ìò ìñõ � {zx}����~ : wyw óôûöõìñöóüþ 7÷ô
8óö ýôõõìòí óôûöõìñöóü �ðõìýðúúü ìòýúîùôõ ðúíöóìñ÷á õ �öó õìíòðú ðòðúüõìõ � õüòñ÷ôõìõ ðòù ñóðòõ�öóá ðñìöò þ
"îóñ÷ôóá öóô ìñ ðúõö ìòýúîùôõ ôòýðûõî úðñôù ûúðñ�öóá ðòù õüõñôá �úôøôú ñööúõ õîý÷ ðõ ðîùìö ðòù B .K.
ìòûîñ=ðîùìö �öñ÷ ìò õñóôðá ìòí ðòù Cúô á öùô þ 6ò ñ÷ô öñ÷ôó ÷ðòù ñ÷ô 8óö ýôõõìòí K ðñð óôûöõìñöóü öLôóõ
ñ÷öõô ùðñð ñüû ôõ ñ÷ðñ ðóô òôôùôù ðõ ìòûîñõ öó öîñûîñõ ö� ñ÷ô ûóö ýôõõìòí ðúíöóìñ÷á õ þ 7÷ôõô ìòýúîùô
ýúðõõôõ õîý÷ ðõ :îùìö � 7ûôýñóîá öó "îòùðá ôòñðú "óô6îôòýüþ .ñ ðúõö ìòýúîùôõ ð ýöúúôýñìöò ö � õñðñìõñìýðú
: }�x{�´ yz{� ñ÷ðñ ýðò � ô ö�ñðìòôù �óöá ñ÷ô �ðõìý 8óö ýôõõìòí Kðñð ö�; ôýñõ þ

6ò ñ÷ô öñ÷ôó ÷ðòù @A:B ^õ ìò �óðõñóîýñîóô öLôóõ 
ðüõ ö� ô9ñôòùìòí ñ÷ô ðúóôðùü ô9 ìõñìòí óôûöõ�
ìñöóü �ü ùôóìøìòí òô
 8óöýôõõìòí öó 8 óö ýôõõìòí ùðñð ýúðõõôõ þ .ò ñ÷ô ýðõô ö� 8óöýôõõìòí ýúðõõôõ ñ÷ìõ ìõ
ðýýöá ûúìõ÷ôù �ü ð õìá ûúô ìò÷ôóìñðòýô á ôý÷ðòìõá ìò 
÷ìý÷ ñ÷ô îõôó ìõ �öóýôù ñö ìá ûúôá ôòñ õöá ô ûðóñìý�
îúðó � ô÷ðøìöó ìò ÷ìõ=÷ôó ýöòýóôñô 8óö ýôõõìòí ýúðõõ þ B ôý÷ðòìõá õ �öó ýöá ûöõìòí 
 ìñ÷ 8óö ýôõõìòí ö�; ôýñõ �
÷ðòùúìòí ìòûîñ ðòù öîñûîñ ùðñð ñ÷óöîí÷ � z{y� ðòù ýöòñóöú ùðñð ñ÷óöîí÷ 'z�y{zµ� ðóô ðúõö öLôóôù þ 7÷ô
8óö ýôõõìòí K ðñð .ò �óðõñóîýñîóô ìõ �ðõôù öò @A:B ^õ Küòðá ìý 7üûôõ þ 7÷ìõ ìõ ð õûôýìðú @¹ ¹ ýúðõõ ñ÷ðñ �



M N` a�� � R[h R�r TY�ef�XsY�X O�j

îõìòí á ðýóöõ ðòù ñôá ûúðñô á ôñðûóöíóðá á ìòí ñôý÷òì6îôõ � öLôóõ ð øôóü õìá ûúô 
ðü ö � ýóôðñìòí ùðñð
ýöòñðìòôóõ 
 ìñ÷ ð ÷öá öíôòôöîõ ìòñôó�ðýô ðòù ðîñöá ðñìý õôóøìýôõ õîý÷ ðõ ìòñóöõû ôýñìöò öó ûðõõìøðñìöò
�ðýìúìñìôõ þ @A:B ^õ ìò �óðõñóîýñîóô ìõ ýöá ûúôñôù �ü ð õôñ ö � ñööúõ �öó û úðñ�öóá ð� õñóðýñìöò � õîý÷ ðõ ðîùìö
ðòù B .K. öó áîúñìñ÷óôðùìòí ÷ðòùúìòí á ôý÷ðòìõá õ � ð ýóöõõ�ûúðñ�öóá ñööú8 ìñ�ìòùôûôòùôòñ øìõîðúì<ðñìöò
á öùîúô � E B A õôóìðúì<ðñìöò �ðýìúìñìôõ öó ðûûúìýðñìöò õ8ôúôñöòõ þ

@A:B ðúõö öLôóõ ð òîá� ôó ö� îõðíô ô9ðá ûúôõ ðòù óôðùü�ñö�îõô ðûûúìýðñìöòõ þ 7÷ôõô ðûûúì�
ýðñìöòõ ìòýúîùô 7B 77ööúõ � ð íóðû÷ìýðú ôòøìóöòá ôòñ �öó ðîùìö ðòðúüõìõ=õüòñ÷ôõìõ=ñóðòõ�öóá ðñìöò � ðòù
7ðúñö � ð õû ôýñóðú�õðá ûúô �ðõôù õð9 ðòù ñóîá ûôñ õüòñ÷ôõì<ôó þ :òöñ÷ôó ìá ûöóñðòñ ðûûúìýðñìöò ìõ ñ÷ô Dôñ�

öó8 i ùìñöó � ð íóðû÷ìýðú ñööú �öó ýóôðñìòí @A:B Dôñ
öó8 õ îõìòí ð íóðû÷ìýðú �ö9ôõ�ðòù�ýöòòôýñìöòõ
á ôñðû÷öó ðúð B ð9 þ 7÷ìõ ðûûúìýðñìöò ýðò �ô îõôù ðõ ð óðûìù ûóöñöñüûìòí ðòù óôõôðóý÷ ñööú þ �îñ @A:B
÷ðõ ðúõö �ôôò îõôù ìò á ðòü öñ÷ôó ìòñôóòðú ûóö ; ôýñõ �öó ìòõñðòýô �öó ùôøôúöûìòí ð øöìýô ûóö ýôõõìòí � 77
ûúîíìò � ð ÷ìí÷ �6îðúìñü ñìá ô�õñóôñý÷ìòí ðúíöóìñ÷á öó ýöòñôòñ��ðõôù ðòðúüõìõ ðûûúìýðñìöòõ þ

@A:B ýðò � ô ýöá ûðóôù ñö õöá ô öñ÷ôó �óðá ô
öó8 õ ûóôõôòñôù ìò ý÷ðûñôó > þ : �ñôó ñ÷ô ùìõýîõõìöò
ìò õôýñìöò F þF � ðòù îõìòí ñ÷ô ùìLôóôòñ ìò �öóá ðñìöò ñ÷ðñ 
ô ÷ðøô íðñ÷ôóôù ìò ìñ � 
ô 
 ìúú òö
 �îìúù ð
ýöá ûðóìõöò ñð� úô ðõ ð ýöòýúîõìöò �öó ñ÷ ìõ ý÷ðûñôó þ "öó ùöìòí õö 
ô 
 ìúú î õô õöá ô ö� ñ÷ô �ôðñîóôõ ñ÷ðñ 
ô
á öõñ øðúîô ð�öîñ @A:B ðòù 
ô ñ÷ìò8 ðóô ôõõôòñìðú ö � ðòü �óðá ô
öó8 þ : �óðá ô
öó8 ñ÷ðñ á ðü ðìá ðñ
õî� õñìñîñìòí @A:B õ÷öîúù �ô ï

95< TY� d[ZQZ�Xs=Z þ .ñ õ÷öîúù öLôó ð ýöá ûúôñô ìò �óðõñóîýñîóô ðòù ñööúõ �öó ðîùìö ðòù áîõìý ðòðúüõìõ �
ûóö ýôõõìòí ðòù õüòñ÷ôõìõ þ "îóñ÷ôóá öóô � ìñ õ÷öîúù öLôó ñööúõ �öó ö�; ôýñ ûðõõìøðñìöò � øìõîðúì<ðñìöò
öó ìòûîñ=öîñûîñ ö � ðòü 8 ìòù ö� ðîùìö ðòù áîõìý õöîóýô þ

9>< T[YXX>dfRS?Y[� þ @ñ õ÷öîúù � ô �îúúü ûöóñð� úô ðñ úôðõñ ðýóöõõ á ð;öó öûôóðñìòí õüõñôá õ ðòù ûúðñ�
�öóá õ þ

9F< �[ZZAcd Z� aY�[eZ þ @ñ õ÷öîúù � ô ðñ úôðõñ 6ûôò 7öîóýô ðòù ûóô�ôóð� úü "óôô ìò ñ÷ô õôòõô ùôCòôù
�ü ñ÷ô "óôô 7ö�ñ
ðóô "öîòùðñìöò 9õôô �"óôô 7ö �ñ
ðóô "öîòùðñìöò � �< þ

9u < VeSs=Z þ @ò öóùôó ñö �ô õîýýôõõ�îú ð õö�ñ
ðóô �óðá ô
öó8 áîõñ �ô ðýñìøô ðòù ÷ðøô ð ýöá áîòìñü
ñ÷ðñ öLôóõ õîûûöóñ ðòù �ôôù�ðý8 þ

9t< TY� dfZSZ XY ?SoR[Z ?[R� ZoY[p þ @ñ õ÷öîúù �ô îõð� úô ðõ ð 
÷ìñô��ö9 = � úðý8��ö9 �óðá ô
öó8 �îñ
õ÷öîúù ðúõö öLôó ð øìõîðú �îìúùôó öó õìá ìúðó ñööú þ

9�< qB esZ�S þ :òü îõð� úô �óðá ô
öó8 �öó ðîùìö ûóö ýôõõìòí õ÷öîúù ÷ðøô ô� ýìôòýü ðõ öòô ö� ìñõ �îòùð�
á ôòñðú íöðúõ þ



O�k 7÷ô @A: B "óðá ô
öó8

9m< PZff> s� dfZ� Z�SZr þ 7÷ô �óðá ô
öó8 õ÷öîúù �ô ìá ûúôá ôòñôù ìò @¹ ¹ ðõ ñ÷ ìõ ìõ ñ÷ô � ôõñ õî ìñôù
úðòíîðíô �öó öîó ûîóûöõôõ þ "îóñ÷ôóá öóô � ìñ õ÷öî úù îõô íööù ýöùìòí ûóðýñìýôõ ðòù ùôõìíò ûóìòýìû úôõ
õîý÷ ðõ Kôõìíò 8ðññôóõ ðòù ñ÷ô úì8ô þ

7ð8 ìòí ñ÷öõô �ôðñîóôõ ìòñö ðýýöîòñ 
ô ìò 7ð� úô F þ5 
ô õîá á ðóì<ô ÷ö
 ñ÷ô ôòøìóöòá ôòñõ á öõñ ýúöõôúü
óôúðñôù ñö @A:B õñðòù ñ÷ô ýöá ûðóìõöò 
 ìñ÷ öîó �óðá ô
öó8 þ

: õ ð Còðú ýöòýúîõìöò ìñ ìõ ìá ûöóñðòñ ñö á ôòñìöò ñ÷ðñ ðúñ÷öîí÷ @A:B ÷ðõ ðúóôðùü ûóöøôò îõô�îú �
ìñ ìõ 
ôúú ùôõìíòôù ðòù ûóôõôòñõ á ðòü ìòñôóôõñìòí �ôðñîóôõ � ìñ ìõ õîýýôõõ ìõ òöñ íîðóðòñôôù þ 7÷ô õîýýôõõ
ö� ð �óðá ô
öó8 ùôûôòùõ öò á ðòü ìòñôóòðú �îñ ðúõö ô9ñôóòðú �ðýñöóõ þ @ò �7ýðúôññì � >,,>� � @ðóúð 7ýðúôññì
öîñúìòôõ ñ÷ô á öõñ ìá ûöóñðòñ �ðýñöóõ ñ÷ðñ 9² ðûðóñ �óöá ñ÷ô úîý8ü ðýýìùôòñõ³< 
 ìúú á ð8ô ð ýöá ûîñôó áîõìý
úðòíîðíô õîýýôõõ�îú þ 7÷ôõô ðóô ðûûúìýð� úô ô9ñôòõì� úô ñö òöñ öòúü ýöá ûîñôó áîõìý úðòíîðíôõ �îñ ðúõö ðòü
8 ìòù ö� áîõìý óôúðñôù ôòøìóöòá ôòñ þ ;ô 
 ìúú óôûóöùîýô ñ÷ô ýöá ûúôñô úìõñ ðõ ð ýöòýúîõìöò �öó ñ÷ìõ ý÷ðûñôó ï

• Côðõöòõ ìòñóìòõìý ñö ñ÷ô úðòíîðíô þ : úðòíîðíô ìõ õîýýôõõ�îú þþþ

∗
ì� ûôöûúô ðóô îõìòí õîýýôõõ�îúúü

D ì� ìñ ðòõ
ôóõ ð òôôù ñ÷ðñ ìõ òöñ öñ÷ôó
 ìõô õðñìõCôù
D ì� ìñ ìõ ð� úô ñö ô9ûóôõõ ñ÷ô îòðòñìýìûðñôù
D ì� ìñõ îòùôóúü ìòí ùðñð õñóîýñîóô ýðò õîûûöóñ ô9ñôòõìöòõ ðòù áîúñìûúô ìòñôóûóôñðñìöòõ


 ìñ÷öîñ øìöúðñìòí ñ÷ô öóìí ìòðú á öùôú
D ì� ìñõ ðîñ÷öóõ ýðò õñóì8ô ð �ðúðòýô � ôñ
ôôò ûóöøìùìòí îõôóõ 
 ìñ÷ 
÷ðñ ñ÷ôü õðü ñ÷ôü òôôù

ðòù 
÷ðñ ñ÷ôü ùö òöñ üôñ 8òö
 ñ÷ðñ ñ÷ôü òôôù þ

• Côðõöòõ ô9ñóìò õìý ñö ñ÷ô úðòíîðíô þ : úðòíîðíô ìõ õîýýôõõ�îú þþþ

∗
ì� öòô ýðò úôðóò ìñ ðòù úôðóò �óöá ìñ

∗ 
÷ôò ìñ ÷ðõ ð ýöá áîòìñü ö� îõôóõ

∗ 
÷ôò ìñ õôóøôõ ðõ ð òô9îõ �öó ìòñôóùìõýìûúìòðóü ýóöõõ��ôóñìúì<ðñìöò

∗ 
÷ôò ìñõ ðîñ÷öó îõôõ ìñ óôíîúðóúü

∗ 
÷ôò ñ÷ô û ôöû úô � ô÷ìòù ìñ ðóô ýöá á ìññôù ñö ìñõ õîýýôõõ þ

∗ 
÷ôò ûôöûúô ðóô óôðùü �öó ìñ

∗ 
÷ôò ûôöûúô õðü ìñ ìõ õîýýôõõ�îú

∗
õöá ôñìá ôõ ùîô ñö ûîóô úîý8

∗
ì� ìñ ÷ðõ ýöòñóì�îñôù ìùôðõ ðòù õñìáîúðñôù òô
 ùôøôúöûá ôòñõ ìò ñ÷ô Côúù þ

∗
: úðòíîðíô ýðòòöñ �ô õîýýôõõ�îú îòúôõõ ìñ Cóõñ ô9 ìõñõ



M N` a�� � R[h R�r TY�ef�XsY�X O�l

95< 9>< 9F< 9u< 9t< 9�< 9m<
EFG HIJ HIJ HIJ HIJ KL HIJ "ðìóFMNOPQ KL R SITU VIWXLLYJ HIJ HIJ KL R Z[X[\N]XIN

^ITU LVXIM
KL KL "ðìó

F_` KL R OMYUJUMXaIJbJ HIJ HIJ HIJ KL HIJ "ðìó
OFc KL RFUMXaIJbJdLTbIMXIN ]MNYbe bXINTI\LJbXLTU

HIJ HIJ KL HIJ HIJ �ôóüJööù

f[T] KL RFUMXaIJbJdLTbIMXIN ]MNYbe bXINTI\LJbXLTU

g Y]MMIN KLX UIX\[PYbJaIN KLX UIX\[PYbJaIN HIJ HIJ Jööù

B ðóõüðõ Dö þ
:òðúüõìõ�
öóìôòñôù

hôõ hôõ Dö Dö Dö "ðìó

B ððñô Dö þ
:òðúüõìõ�
öóìôòñôù

Dö hôõ Dö Dö Dö "ðìó

7ð� úô F þ5 ï @öá ûðóìòí "óðá ô
öó8õ õìá ìúðó ñö @A: B



O�\ 7÷ô @A: B "óðá ô
öó8



i j k l m n o p

q r s t uv uw x y z uv { x y | } ~ � s � �u{ v � � � s �w � � } us {w s �
� s w x � ~ � s y

7÷ô á ðìò ÷üûöñ÷ôõìõ ö � ñ÷ ìõ 
öó8 ìõ ñ÷ðñ ðòü õìíòðú ûóö ýôõõìòí õüõñôá ýðò � ô á öùôúúôù ðõ ð
õôñ ö � ìòñôóóôúðñôù ö�; ôýñõ þ @ò ñ÷ô ûóôøìöîõ ý÷ðûñôó 
ô ûóôõôòñôù ðò ö�; ôýñ�öóìôòñôù �óðá ô
öó8 �öó ðîùìö
ðòù áîõìý ûóö ýôõõìòí ñ÷ðñ ýðò �ô õôôò ðõ ð ûóöøô ö� ýöòýôûñ ö� ñ÷ìõ ÷üûöñ÷ôõìõ þ 7÷ô � ìí ìñðú � ìíòðú
� óö ýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú � öó � �� � �� �öó õ÷öóñ � ìõ ðò ð� õñóðýñìöò ö� á ðòü ö � ñ÷ô ìùôðõ
�öîòù ùîóìòí ñ÷ô ùôõìíò ö� ñ÷ô ���� �óðá ô
öó8 � þ � ôøôóñ÷ôúôõõ á öõñ ö � ñ÷ôõô ð� õñóðýñìöòõ ýðò ðúõö � ô
�öîòù ìò öñ÷ôó �óðá ô
öó8 õ �öó áîõìý ðòù ðîùìö õìíòðú ûóö ýôõõìòí ðõ ñ÷öõô óôøìô
ôù ìò ý÷ðûñôó � þ �ôýðîõô
ö� ñ÷ ìõ 
ô ûóôõôòñ � �� � �� ðõ ð íôòôóðú á ôñðá öùôú øðúìù �öó ðòü õìíòðú ûóö ýôõõìòí õüõñôá þ

�- �� � .� � � � 1 � 1 � 51 ���� 41� �3 � 3 � � .� � �� �4� �

� õ ûóôõôòñôù ìò õôýñìöò � þ� þ� ð á ôñðá öùôú õîý÷ ðõ � �� � �� ðìá õ ðñ ð� õñóðýñìòí ýöá á öòðúìñ ìôõ
� ôñ
ôôò ð õôñ ö � óôúðñôù á öùôúõ ðòù ûóôõôòñìòí ðò ð� õñóðýñ ²á öùôú ö � á öùôúõ³ þ �� õñóðýñ á ôñðýúðõõôõ
ðóô ðýñîðúúü ðýñìòí ðõ ýöòýóôñô ýúðõõ ýúðõõì�ôóõ ðòù ðõ ð á ðññôó ö� �ðýñ ñ÷ô óôúðñìöò � ôñ
ôôò ð á ôñðýúðõõ
�ð� õñóðýñ ýúðõõ ìò ñ÷ô á ôñðá öùôú� ðòù ð ýöòýóôñô ýúðõõ ìõ ñ÷ô õðá ô ðõ ñ÷ô óôúðñìöò ô9 ìõñìòí �ôñ
ôôò ð
ýöòýóôñô ýúðõõ ðòù ìñõ ìò õñðòýôõ þ

7÷ô ìò �óðõñóîýñîóô ö ôóôù �ü ���� ðòù óôøìô
ôù ìò ñ÷ô ûóôøìöîõ ý÷ðûñôó ýðò � ô îòùôóõñööù
ðõ ð õôñ ö � ö�; ôýñõ ðòù ñ÷ô 
ðü ñ÷ôü ìòñôóðýñ þ � öõñ ö� ñ÷ôõô ö�; ôýñõ � ôúöòí ñö ñ÷óôô ýúðõõôõ ï � óö ýôõõìòí �
� óö ýôõõìòí�ðñð ðòù �ôñ
öó8 þ 7÷ôõô ýúðõõôõ ùô�òô ñ÷ô 
ðü ñ÷ðñ á öõñ ���� ö�; ôýñõ ýöòñóì�îñô ñö
ñ÷ô ýöò�íîóðñìöò ö� ð íìøôò ðûûúìýðñìöò � � ôìòí ñ÷ìõ ðûûúìýðñìöò ìò ìñõôú� ð ��� � á öùôú ö� ð ûðóñìýîúðó
õüõñôá þ 7÷ô ñ÷óôô ýúðõõôõ ðóô ð� õñóðýñ ðòù ñ÷ôóô�öóô ýðòòöñ � ô ìòõñðòñìðñôù �ü ñ÷ôá õôúøôõ � �îñ ñ÷ôü

¡¢ ÈÐ ÈÐæÈÊ ½¾É½ é ÉÆ É¼ÊÈÉÔË Ç¿ÐÐÈÌ½ÈÔ ÅÌ ÔÅ�ÈÊÈÌ½ ¿ÇÇÉÆÅ¿ÌÆ é ÑÈ æÈ¼ÅÈèÈ ½¾É½ Í ÏÊÉÐ ÈÑ¿ÊÒÆ ÁÈÌÈÊÉ½È Ð È½ÉÐ¿ÔÈ¼ÆÓ
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ùô�òô ñ÷ô á öùôú ð ���� õüõñôá 
 ìúú ýöá ûúü ñö þ @ò öñ÷ôó 
öóùõ � ð ��� � á öùôú ýðò � ô ùôõýóì� ôù �ü
ñ÷ô 
ðü ñ÷ðñ ûðóñìýîúðó ìò õñðòýôõ ö� ñ÷ôõô ýúðõõôõ � ô÷ðøô ðòù ìòñôóðýñ ìò �ôñ
ôôò ñ÷ôá þ

@ò ð õìá ìúðó 
ðü � �� � �� ýúðõõì�ôõ ö�; ôýñõ ìòñö �öîó ýðñôíöóìôõ ï ö�; ôýñõ ñ÷ðñ ûóö ýôõõ �� óö�
ýôõõìòíõ� � ö�; ôýñõ ñ÷ðñ ÷öúù ùðñð òôýôõõðóü �öó ñ÷ô ûóö ýôõõ �� óö ýôõõìòí � ðñð � � ö�; ôýñõ ñ÷ðñ ýöòòôýñ öó
ìòñôó�ðýô �õîý÷ ðõ ûöóñõ � ùðñð òöùôõ öó ýöòñóöúõ� � ðòù ðûûúìýðñìöò öó õüõñôá �úôøôú ö�; ôýñõ þ

�� ñ÷ôõô ýðñôíöóìôõ � ñ÷ô � óõñ ñ
ö ðóô áîý÷ á öóô ìá ûöóñðòñ ìò ñ÷ôìó õýöû ô ðòù ñ÷ô öñ÷ôó ñ
ö
ýðò �ô õôôò ðõ ðî9 ìúìðóü �îñ òôýôõõðóü �öó ýöá ûúôñìòí ñ÷ô á ôñðá öùôú þ 7÷ô �ðõìý ìùôð ìõ ñö õôûðóðñô
ö�; ôýñõ ñ÷ðñ ôòýðûõîúðñô ð ûóö ýôõõ ýðúúôù � óöýôõõìòí ö�; ôýñõ ðòù ö�; ôýñõ ñ÷ðñ îòùôóíö ð ýôóñðìò ûóöýôõõ
ôòýðûõîúðñìòí ð 8 ìòù ö� ùðñð ö�; ôýñ ðòù ðóô ýðúúôù � óö ýôõõìòí �ðñð ö�; ôýñõ þ 7÷ìõ ýúôðó õôûðóðñìöò
� ôñ
ôôò ùðñð ðòù ûóö ýôõõ ö�; ôýñõ ìõ òöñ ô9ýúîõìøô ö� ��� � �îñ ýðò �ô �öîòù á öóô öó úôõõ ô9ûúìýìñ úü
ìò ùì ôóôòñ ôòøìóöòá ôòñõ óôøìô
ôù ìò ý÷ðûñôó � þ �ôô �öó ìòõñðòýô ñ÷ô ýúôðó õôûðóðñìöò � ôñ
ôôò $¥¦§¨©µ
´ ¦ª«¬ª¦ ðòù $¥¦§¨©µ !©§© ìò ñ÷ô � � �� �óðá ô
öó8 ìò õôýñìöò � þ� þ® þ ¯ðý÷ ö� ñ÷ ìõ ýðñôíöóìôõ �öóá õ ðò
ð� õñóðýñ ýúðõõ ö � ñ÷ô � �� � �� � ôñðá öùôú þ 7÷îõ � ð ûðóñìýîúðó á öùôú � ìòõñðòýô ö� ñ÷ô á ôñðá öùôú ýðòòöñ
ìòõñðòñìðñô ö�; ôýñõ ö� ñ÷ìõ ýúðõõ ùìóôýñúü �îñ ìòõñðòýôõ ö� ñ÷ô õî� ýúðõõôõ óôúðñôù ñö ñ÷ô á öùôú îòùôó õñîùüþ

7÷ôóô�öóô � ðòù õìá ûúì�üìòí ñ÷ô �öîó�ýðñôíöóü á ôñðá öùôú � ð � �� � �� �ðõôù á öùôú ýðò � ô
øìô
ôù ðõ ð õôñ ö� � óö ýôõõìòí ö�; ôýñõ ùôûúöüôù ðõ ðò ìòñôóýöòòôýñôù òôñ
öó8 þ ¯ðý÷ � óö ýôõõìòí ýðò
óôñóìôøô � óöýôõõìòí �ðñð ñö8ôòõ ðòù á öùì�ü ñ÷ôá ðýýöóùìòí ñö õöá ô ðúíöóìñ÷á þ � óöíóðá á ôóõ ýðò 8ôôû
ýöòñóöú öøôó ñ÷ô � óöýôõõìòí � ðñð °ö
 � ôñ
ôôò � óö ýôõõìòí öó ñ÷ôü ýðò ùôúôíðñô ñ÷ìõ ñðõ8 ñö öòô ö� ñ÷ô
á ðòü ûöõõì� úô ðîñöá ðñôù " úö
 �öòñóöú õý÷ôùîúôóõ þ ± ÷ôò ð õôñ ö� � óö ýôõõìòí ö�; ôýñõ ìõ ðóóðòíôù ñ÷ôü
�öóá ð òô
 ûóöýôõõìòí þ 7÷îõ ñ÷ô òô
 ûóö ýôõõìòí ýðò � ô îõôù ðõ ðò ð� õñóðýñìöò ö � ñ÷ô 
÷öúô ýöá ûöõìñìöò þ
� �� � �� � óö ýôõõìòíõ ðóô ýöá ûöõìñìöòðú ðòù õýðúð� úô þ � óö ýôõõìòí ö�; ôýñõ ýðò �ô íóöîûôù öò ýöá ûìúô�
ñìá ô ðõ � óö ýôõõìòí �öá ûöõìñôõ � öó ùüòðá ìýðúúü öò óîò �ñìá ô ðõ � ôñ
öó8õ þ

� �� � �� ìõ � óõñ � ðòù ð�öøô ðúú � ðòù ö�; ôýñ�öóìôòñôù á ôñðá öùôú þ � ôøôóñ÷ôúôõõ � ðòù ðõ ð
ýöòõô6îôòýô ö� ðûûúüìòí íööù ö�; ôýñ�öóìôòñôù ûóðýñìýôõ � ð íóðû÷ìýðú á öùôú ö � ýöá ûîñðñìöò øôóü áîý÷
óôúðñôù ñö � óö ýôõõ � ôñ
öó8õ ðòù �ýñöó�� óìôòñðñìöò ÷ðõ ôá ôóíôù �õôô õôýñìöò � þ² �öó ðò öøôóøìô
 ö� ñ÷ìõ
ñôý÷òöúöíü � þ

��ñôó ñ÷ìõ � óõñ ìòñóöùîýñìöò 
ô 
 ìúú � óõñ ûóôõôòñ ñ÷ô á ðìò ñ
ö á ôñðýúðõõôõ �ì þô þ � óöýôõõìòí ðòù
� óö ýôõõìòí �ðñð � ìò á öóô ùôñðìú þ ±ô 
 ìúú ñ÷ôò ûóôõôòñ ñ÷ô ýöá ûöõìñìöò ýðûð� ìúìñ ìôõ ö � ñ÷ô �óðá ô
öó8 þ
@ò ñ÷ô òô9ñ õôýñìöòõ 
ô 
 ìúú ðòðúü<ô ñ÷ô ö�; ôýñ�öóìôòñôù �ôðñîóôõ ö� ñ÷ô á ôñðá öùôú ðòù 
 ìúú óôúðñô ìñ ñö
ô9 ìõñ ìòí íóðû÷ìýðú á öùôúõ ö � ýöá ûîñðñìöò þ
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" ìíîóô � þ� ï �ðõìý ôúôá ôòñõ ìò � �� � ��
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¡Å £¤£¤ Æ Ü° ©Û¬¬±Ç È ÉÊ Û©¯¬

±ô îõîðúúü îòùôóõñðòù ñ÷ô øôó� ²ñö ûóö ýôõõ³ ðõ ñ÷ô ðýñìöò ö� ñóðòõ�öóá ìòí õöá ô ô9 ìõñìòí ùðñð þ
7÷ìõ ñóðòõ�öóá ðñìöò ýðò � ô ð ý÷ðòíô ìò ñ÷ô ùðñð õñðñô öó ôøôò ìñõ ôõõôòýô þ

7÷ô � �� � �� � óö ýôõõìòí ýúðõõ ìõ ñ÷ô ð� õñóðýñ ôòýðûõîúðñìöò ö� ð ûóö ýôõõ �öúúö
 ìòí ñ÷ô ö�; ôýñ�
öóìôòñôù ûðóðùìíá þ ±ô ýðúú ðòü ìò õñðòýô ö � ð � óöýôõõìòí õî� ýúðõõ ð � óö ýôõõìòí ö�; ôýñ þ ÿîõñ ðõ ðòü ö�; ôýñ
�õôô õôýñìöò � þ� þ�� ð � óöýôõõìòí ö�; ôýñ ÷ðõ ìñõ ö
ò ìùôòñìñü� �ô÷ðøìöó � õñóîýñîóô ðòù õô6îôòýô ö� øðúìù
õñðñôõ þ � � �� � �� � óö ýôõõìòí ö�; ôýñ ìõ ùìóôýñúü óôúðñôù ñö � óö ýôõõìòí ö�; ôýñõ ìò ���� �õôô ® þ� þ� þ��
�îñ ðúõö ñö õìá ìúðó ýöòýôûñõ ìò öñ÷ôó ôòøìóöòá ôòñõ þ 7÷ôóô�öóô ð � �� � �� � óö ýôõõìòí ö�; ôýñ ýðò � ô
õôôò ðõ ðò ð� õñóðýñìöò ö � � ðóõüðõ ^ §¦©ËÌ ª¦¶ ©§¥ªË �õôô � þ® þ� þ�� � ��± ^õ ðòù ×üá ð ^õ §¦©ËÌ ª¦¶  �õôô
� þ® þ� þ� ðòù � þ² þ�� � ª� ¬«§ ìò � ð9 �õôô � þ² þ�� ðòù ª¨Ë! ª� ¬«§ ìò �òù��; �õôô � þ® þ® þ�� � ¨Ë¥§ Í ¬Ë¬¦©§ª¦
ìò ��� ðòù �îóð �õôô � þ® þ® þ� ðòù � þ® þ� þ®� � �7× ^õ ¥Ë§¦¨¶ ¬Ë§ �õôô � þ® þ� þ�� � ´ ¦ª«¬¬ ìò "�C� ¯ � �õôô
� þ® þ® þ®� öó $¥¦§¨©µ ´ ¦ª«¬ª¦ ìò � ��� �õôô � þ� þ®� þ

7÷ô � óöýôõõìòí ö�; ôýñõ ðóô ñ÷ô á ðìò �îìúùìòí � úö ý8 õ ö� ð � �� � �� á öùôúôù õüõñôá þ � úú
ûóö ýôõõìòí ìò ð � �� � �� á öùôú áîõñ �ô ûôó�öóá ôù ìòõìùô ð � óö ýôõõìòí ö�; ôýñ þ ± ÷ìúô ñ÷ô � óö ýôõõìòí
ö�; ôýñ ìõ óîòòìòí ìñ óôýôìøôõ ðòù ôá ìñõ ñ
ö 8 ìòùõ ö � öîñûîñ ï õüòý÷óöòöîõ ùðñð ðòù ðõüòý÷óöòöîõ ýöòñóöúõ þ

" ìíîóô � þ� ìúúîõñóðñôõ ñ÷ô ùì ôóôòñ ýöòýôûñõ ñ÷ðñ ðóô ôòýðûõîúðñôù ìò ñ÷ô � óö ýôõõìòí ð� õñóðýñ
ýúðõõ ðòù ñ÷ôóô�öóô ìò ðòü ýöòýóôñô � óö ýôõõìòí ö�; ôýñ þ @ñõ á ðìò ýöá ûöòôòñõ ðóô ð «ªËÎ Í¨¦©§¥ªË � ìò ýöá ìòí
ðòù öîñíöìòí ùðñð ´ ª¦§� ìòýöá ìòí ðòù öîñíöìòí «ªË§¦ª µ ðòù ðòü òîá� ôó ö � ìòñôóòðú © µÍ ª¦¥§*¶  þ ±ô

 ìúú òö
 ìòñóöùîýô ðúú ö� ñ÷ôõô ýöòýôûñõ ðòù ñ÷ô 
ðü ñ÷ôü ìòñôóóôúðñô þ

" ìóõñ ñ÷öîí÷ ìñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ ìò ð ûóö ýôõõìòí ö�; ôýñ 
ô ùô�òô ñ
ö ùì ôóôòñ °ö
 õ ï
�óöá úô�ñ ñö óìí÷ñ 
ô ÷ðøô ñ÷ô !©§© Ï ª� ðòù �óöá ñöû ñö �öññöá 
ô ÷ðøô ñ÷ô «ªË§¦ªµ Ï ª�þ 7÷ô ùðñð
°ö
 ìõ õüòý÷óöòöîõ ðòù ñ÷îõ ýöòñóöúúôù �ü ðò ô9ñôóòðú ýúö ý8 þ 7÷ô ýöòñóöú °ö
 ìõ ðõüòý÷óöòöîõ ðòù
ôøôòñ�ùóìøôò þ ±ô 
 ìúú ýöá ô �ðý8 ñö ñ÷ô ùô�òìñìöò ö� ùì ôóôòñ °ö
 õ ìò õôýñìöò � þ� þ� þ® � 
÷ôò 
ô ðóô ð � ìñ
á öóô �ðá ìúìðó 
 ìñ÷ ñ÷ô ûóö ýôõõìòí ìòñôóòðú õñóîýñîóô þ

± ÷ôò ñóìííôóìòí ñ÷ô ûóö ýôõõ � 
ô ðóô ðõ8 ìòí ñ÷ô � óö ýôõõìòí ö�; ôýñ ñö ðýýôõõ õöá ô ìòýöá ìòí ùðñð
ðòù � îõìòí ñ÷ô ôòýðûõîúðñôù ðúíöóìñ÷á �õ� � ñóðòõ�öóá ìñ ñö õöá ô öîñûîñ ùðñð þ � � óöýôõõìòí ö�; ôýñ ìõ ð� úô
ñö ðýýôõõ ô9ñôóòðú ùðñð ñ÷óöîí÷ ìñõ ýöòòôýñìöò �öóñõ þ @òûîñ ûöóñõ � öó @òûöóñõ �öó õ÷öóñ � ðýýôõõ ìòýöá ìòí
ùðñð ðòù �îñûîñ ûöóñõ � öó �îñûöóñõ � õôòù öîñíöìòí ùðñð þ 7÷ìõ õðá ô ìùôð ìõ �öîòù ìò öñ÷ôó ôòøìóöòá ôòñõ
ðûðóñ �óöá ��� � þ �öóñõ � �öó ìòõñðòýô ðóô ýðúúôù ¥Ë µ¬§ ðòù ª¨§µ¬§ ìò ��± ðòù � ð9 �õôô � þ® þ� þ� ðòù
� þ² þ��

�ûðóñ �óöá ñ÷ô ö�øìöîõ ìòñôó�ðýô �öó ðýýôõõìòí ôòýðûõîúðñôù � óö ýôõõìòí � ðñð � �öóñõ áîõñ ö ôó
ýöòòôýñìöò �ðýìúìñìôõ þ �ðìóõ ö� ûöóñõ ýðò � ô ýöòòôýñôù ðõ úöòí ðõ öòô ö� ñ÷ôá ìõ ðò @òûöóñ ðòù ñ÷ô öñ÷ôó
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" ìíîóô � þ� ï � �� � �� � óöýôõõìòí ýúðõõ
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" ìíîóô � þ® ï � óö ýôõõìòí � úðõõ

ðòù �îñûöóñ ðòù á ôôñ ð �îóñ÷ôó ýöòùìñìöò ï ñ÷ôü ðóô ö� ñ÷ô õðá ô � óöýôõõìòí � ðñð ñüûô þ � úñ÷öîí÷ ñ÷ìõ
ýöòùìñìöò á ðü � ô õöá ô÷ö
 óôúð9ôù �ü ðúúö
 ìòí ýöòòôýñìöòõ ö� ûöúüá öóû÷ìý � óö ýôõõìòí �ðñð �öóñõ � ñ÷ìõ
ìõ òöñ ñ÷ô óôýöá á ôòùôù òöó ñ÷ô îõîðú õìñîðñìöò þ

�ôõìùôõ óôýôìø ìòí ðòù õôòùìòí ùðñð ðñ ð �9ôù óðñô ñ÷óöîí÷ ìñõ �öóñõ � ð � óö ýôõõìòí ö�; ôýñ á ðü
ðúõö óôýôìøô ðõüòý÷óöòöîõ �öòñóöú ôøôòñõ þ 7÷ôõô ôøôòñõ ð ôýñ ñ÷ô � óö ýôõõìòí ö�; ôýñ ìòñôóòðú õñðñô ðòù
ñ÷ôóô�öóô ðóô ð� úô ñö ìò°îôòýô ñ÷ô óôõî úñ ö� ñ÷ô ûóö ýôõõ ìñõôú� þ 7÷ô � óö ýôõõìòí ö�; ôýñ ýðò ðúõö �óöðùýðõñ
ñ÷ôõô óôýôìøôù ôøôòñõ öó õöá ô ìòñôóòðúúü íôòôóðñôù öòôõ ñ÷óöîí÷ ìñõ öîñûîñ �öòñóöúõ þ

�îñ ðúú ñ÷ìõ á ôý÷ðòìõá õ ýðò � ô õôôò ðõ ðî9 ìúìðóü ñö ñ÷ô ûóö ýôõõìòí ö�; ôýñ á ðìò �îòýñìöòðúìñü �

÷ìý÷ ìõ ñ÷ðñ ö � ôòýðûõîúðñìòí öòô öó á öóô ûðóñìýîúðó ðúíöóìñ÷á õ ñ÷ðñ 
öó8 ñö
ðóùõ ð ýúôðóúü ùô�òôù ûîó�
ûöõô þ 7÷ôõô ðúíöóìñ÷á õ ðóô ñ÷ô öòôõ ðýñîðúúü ìò ý÷ðóíô ö� ñóðòõ�öóá ìòí öó ûóö ýôõõìòí ñ÷ô ìòûîñ ùðñð þ 7÷ô
õôúôýñìöò ö� öòô ö� ñ÷ô á ðü� ô ðúñôóòðñìøô ðúíöóìñ÷á õ ðøðìúð� úô ìõ î õîðúúü ùöòô îûöò ýöò�íîóðñìöò ñ÷öîí÷
õöá ô ûðóñìýîúðó ûóö ýôõõìòí ö�; ôýñõ á ðü � ô ð� úô ñö ìá ûúôá ôòñ ðò �ñóðñôíü ûðññôóò �Ñðá á ð ôñ ðú þ� �ÒÒ²�
�öó ùüòðá ìýðúúü õôúôýñìòí öòô ðúíöóìñ÷á öó ñ÷ô öñ÷ôó þ ± ÷ôñ÷ôó ñ÷ìõ ûöúìýü ìõ ûöõõì� úô öó òöñ 
 ìúú ùôû ôòù �
ðõ ìò á ðòü öñ÷ôó õìñîðñìöòõ � öò 
÷ôñ÷ôó ð ý÷ðòíô ìò ñ÷ô ðúíöóìñ÷á á ôðòõ ð õñóîýñîóðú ý÷ðòíô öó òöñ þ

7÷ô ô9ôýîñìöò ö� ñ÷ô � óö ýôõõìòí �îòýñìöòðúìñü ìõ ñóìííôóôù �ü õôòùìòí ìñ ð �ö á ôõõðíô þ 7÷ìõ
õ÷öîúù � ô ñ÷ô öòúü 
ðü ñö ðýýôõõ ð � óöýôõõìòí ö�; ôýñ �îòýñìöòðúìñü ðòù ñ÷ô óôõûöòõô ñö ñ÷ìõ á ôõõðíô
áîõñ �ô 
ôúú ùô�òôù þ �ò ñ÷ô öñ÷ôó ÷ðòù � ùüòðá ìý ý÷ðòíôõ �ðòù �ü ùüòðá ìý 
ô á ôðò ñ÷öõô ñ÷ðñ ýðò
� ô ðûûúìôù 
 ìñ÷öîñ ñ÷ô ö�; ôýñ ÷ðøìòí ñö ñóðòõìñìöò �óöá öòô ö � ñ÷ô á ðìò õñðñôõ ñö ñ÷ô öñ÷ôó� 
 ìúú � ô
ñóìííôóôù �ü ñ÷ô ðý8òö
 úôùíôá ôòñ ö� ðò ìòûîñ ýöòñóöú þ 7÷ô óôõûöòõô ö � ð � óö ýôõõìòí ö�; ôýñ ñö ð �ö
á ôõõðíô ùôû ôòùõ öò ñ÷ô øðúîôõ ö � ñ÷ô ùðñð ìò ñ÷ô ìòûîñ ûöóñõ �îñ ðúõö öò ñ÷ô ìòñôóòðú õñðñô � 
÷ìý÷
ùôûôòùõ öò ñ÷ô ìòûîñ ýöòñóöúõ óôýôìøôù þ

�³ ´¤´¤´¤ Ó ÔÄ � [Á ¿Äºº½�� ·ÂÃ Ä¿À Õ ½?Ä¿Ö¿¼Ä
� õ ðúóôðùü õñðñôù ìò õôýñìöò � þ� þ�� ñ÷ô õñðñô ö � ðò ö�; ôýñ ìõ ùô�òôù �ü ñ÷ô øðúîô ö� ìñõ ðññóì�îñôõ

ðñ ð á öá ôòñ ìò ñìá ô þ 7÷ô õô6îôòýô ö � õñðñôõ öò ðò ö�; ôýñ ùô�òô ìñõ úì�ôýüýúô þ � ôøôóñ÷ôúôõõ � òöñ ðúú
øðóìðñìöòõ öò ðññóì�îñô øðúîôõ ûóöùîýô ðò ìá ûöóñðòñ ñóðòõìñìöò ìò ñ÷ô úì�ôýüýúô þ 7÷ðñ ìõ 
÷ü 
ô ñðú8
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ð�öîñ á ðìò õñðñôõ öó õîûóð õñðñôõ ðòù õî��õñðñôõ þ
� � óö ýôõõìòí ö�; ôýñ úì�ôýüýúô ìõ á ðùô îû ö� ñ÷ô �öúúö
 ìòí á ðìò õñðñôõ ï ØË«ªËÎ Í¨¦¬!� Ù ¬©!Ú�

ðòù Ù ¨ËË¥ËÍ �õôô �íîóô � þ�� þ ± ÷ìúô ìò ñ÷ô ØË«ªËÎ Í¨¦¬! õñðñô ñ÷ô � óöýôõõìòí ö�; ôýñ ìõ 
ðìñìòí ñö � ô
ýöò�íîóôù Û ìò ñ÷ô Ù ¬©!Ú õñðñô ìñ ýðò �ô óôýöò�íîóôù öó õñðóñôù Û ìò ñ÷ô Ù ¨ËË¥ËÍ õñðñô � öòýô ñ÷ô � óö ýôõõìòí
ö�; ôýñ ÷ðõ � ôôò ýöò�íîóôù ðòù õñðóñôù � ñ÷ô ðýñîðú ûóö ýôõõ ýðò � ô ô9ôýîñôù Û �òðúúü ñ÷ô � óö ýôõõìòí ö�; ôýñ
ýðò � ô õñöûûôù ìò öóùôó ñö õñðóñ ñ÷ô ýüýúô ðíðìò þ

7÷ô á ôõõðíôõ ñ÷ðñ ýðò �ô õôòñ ñö ð � óö ýôõõìòí ö�; ôýñ ìò öóùôó ñö ý÷ðòíô ìñõ õñðñô ðóô ï 'ªËÎ Í¨¦¬�
Ü§©¦§� : ª ðòù Ü§ª´ þ �òü ö� ñ÷ôõô öûôóðñìöòõ ÷ðõ ð íôòôóìý ûðóñ ðòù ð ýöòýóôñô ûðóñ ñ÷ðñ ìõ ýöîûúôù ñö
ñ÷ô ýöòýóôñô � óöýôõõìòí ýúðõõ þ 7÷ô íôòôóìý ûðóñ ö� ñ÷ô öûôóðñìöò ìõ ìò ý÷ðóíô ö� ýöòñóöúúìòí ñ÷ô õñðñô
ñóðòõìñìöòõ ðòù úì�ô úì�ô ýüýúô ìòøðóìðòñõ þ @ñ ìõ óôðõöòð� úô ñö ñ÷ìò8 ñ÷ðñ ñ÷ô îõô ö � ñ÷ô 7ôá ûúðñô � ôñ÷öù
ùôõìíò ûðññôóò �õôô �Ñðá á ð ôñ ðú þ� �ÒÒ²�� 
 ìúú ö ôó ðò öûñìáîá õöúîñìöò ñö ñ÷ìõ õìñîðñìöò � ìá ûúôá ôòñìòí
ñ÷ô ýöá á öòðúìñ ìôõ ìò ñ÷ô ð� õñóðýñ � óö ýôõõìòí ýúðõõ ðòù ùôúôíðñìòí ðòü ûðóñìýîúðó ìõõîôõ ñö ñ÷ô ýöòýóôñô
ýúðõõôõ þ ±ô 
 ìúú òö
 õôô ÷ö
 ðúú ñ÷ôõô õñðñô ñóðòõìñìöòõ ð ôýñ ð íôòôóðú � óö ýôõõìòí ö�; ôýñ þ

7÷ô � óöýôõõìòí ö�; ôýñ ýðò öòúü óôõûöòù ñö ñ÷ô �öò�íîóô á ôõõðíô ì� ìñ ìõ ìò ñ÷ô Ýòýöò�íîóôù
öó C ôðùü õñðñôõ þ @ò ðòü ýðõô ì� ñ÷ô ýöò�íîóðñìöò ñ÷ðñ ìõ ûðõõôù ìõ 
ôúú��öóá ôù ðòù øðúìù ñ÷ô � óö ýôõõìòí
ö�; ôýñ 
 ìúú ôòñôó ñ÷ô Côðùü õñðñô � ôúõô ìñ 
 ìúú õñðü öó íö ñö ñ÷ô Ýòýöò�íîóôù õñðñô þ @ò ñ÷ ìõ ýöò�íîóðñìöò
ûóö ýôõõ ùì ôóôòñ ìòñôóòðú öû ôóðñìöòõ á ðü ñð8ô ûúðýô ï

��� @òìñìðúì<ðñìöò ö � ñ÷ô «ªËÎ Í¨¦©§¥ªË $©¦¥©�µ¬� á ôá� ôó øðóìð� úôõ ñ÷ðñ ýöòñðìò ûðóðá ôñôóõ ñ÷ðñ ðóô
òöñ õîûûöõôù ñö ý÷ðòíô ùîóìòí ñ÷ô ô9ôýîñìöò û÷ðõô þ

��� @òìñìðúì<ðñìöò ö � ìòñôóòðú ñð� úôõ ñ÷ðñ òôôù ñö � ô ðúúö ýðñôù ñð8 ìòí ìòñö ðýýöîòñ õöá ô ýöò�íîóðñìöò
ûðóðá ôñôó õîý÷ ðõ ñ÷ô õì<ô þ

7÷ô �ñðóñ á ôõõðíô 
 ìúú öòúü � ô ðý8òö
 úôùíôù ì� ñ÷ô ö�; ôýñ ìõ ìò ñ÷ô Côðùü õñðñô ðòù 
 ìúú ûóöùîýô ð
ñóðòõìñìöò ñö ñ÷ô Cîòòìòí õñðñô þ @ò ñ÷ ìõ ñóðòõìñìöò � ñ
ö ðýñìø ìñìôõ ðóô ñö ñð8ô ûúðýô ï

��� � õõôóñìòí ñ÷ðñ ñ÷ô �öò�íîóðñìöò ûóö ýôõõ ÷ðõ ñð8ôò ûúðýô ðòù úô�ñ ñ÷ô � óöýôõõìòí ö�; ôýñ ìò ð øðúìù
ýöòýóôñô Côðùü õñðñô þ

��� @òìñìðúì<ðñìöò ö � ¬Þ ¬«¨§¥ªË $©¦¥©�µ¬ þ ¯9ôýîñìöò á ôá�ôó øðóìð� úôõ ðóô ùô�òôù ðõ ñ÷öõô ñ÷ðñ ðóô
�öîòù ñö ý÷ðòíô ùîóìòí ô9ôýîñìöò ðòù ñ÷ôü ìòýúîùô ìñôá õ õîý÷ ðõ ìòñôóòðú ýöîòñôóõ � ñìá ôóõ öó
á ôá öóìôõ þ 7÷ôõô ô9ôýîñìöò øðóìð� úôõ ðúõö ìòýúîùô ìòûîñ ðòù öîñûîñ «ªË§¦ªµ þ

� � óö ýôõõìòí ö�; ôýñ ýðò öòúü óôõûöòù ñö ñ÷ô �ö á ôõõðíô ðòù ñ÷ôóô�öóô ûóöýôõõ 
÷ôò ìñ ìõ ìò ñ÷ô Cîòòìòí
õñðñô þ �îóìòí ñ÷ìõ û÷ðõô ñ÷ô � óöýôõõìòí ö�; ôýñ ýðò öòúü óôýôìøô ñ÷ ìõ á ôõõðíô ðòù ðòü öñ÷ôó ýöá áîòì�
ýðñìöò áîõñ � ô ùöòô ñ÷óöîí÷ ñ÷ô ýöòñóöú á ôý÷ðòìõá þ @ò ñ÷ìõ õñðñô 
ô ýðò ìùôòñì�ü ñ
ö öñ÷ôó õî��õñðñôõ ï
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Unconfigured Ready

Running

 Configure
[ConcreteConfigure==false]

 Configure
[ConcreteConfigure==false]

 Configure
[ConcreteConfigure==true]

 Configure
[ConcreteConfigure==false]

 Start
[ConcreteStart==true]

 Start
[ConcreteStart==false]

 Stop

 Do

 Do/Start/Stop  Do/Stop

 Configure

Error

Valid States

" ìíîóô � þ� ï � �� � �� � óö ýôõõìòí õñðñô ùìðíóðá
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á! µ¬ ðòù � ¦ª«¬¥ËÍ þ @ò ñ÷ô � ¦ª«¬¥ËÍ õñðñô ñ÷ô ö�; ôýñ ìõ ðýñîðúúü ûôó�öóá ìòí ñ÷ô ýöá ûîñðñìöòõ ðõ ð
óôõûöòõô ñö ð �ö ýðúú 
÷ìúô ìò ñ÷ô á ! µ¬ õñðñô ñ÷ô ö�; ôýñ ÷ðõ ðúóôðùü ÷ðòùôù ýöòñóöú ñö ñ÷ô " úö
 �öòñóöú
ðòù ìõ 
ðìñìòí ñö �ô ýðúúôù ðíðìò þ

" ìòðúúü� ñ÷ô �ñöû öûôóðñìöò 
 ìúú á ð8ô ð Cîòòìòí ûóö ýôõõìòí ö�; ôýñ ôòñôó ñ÷ô �öò�íîóôù õñðñô þ
@ò ñ÷ìõ ñóðòõìñìöò � á ôá öóü ýðò � ô ùôðúúö ýðñôù ðòù ô9ôýîñìöò øðóìð� úôõ óôõôñ þ

@ñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ ñ÷ìõ úì�ôýüýúô ìõ ð øðóìðñìöòâôò÷ðòýôá ôòñ ö� ñ÷ô úì�ôýüýúô ö� ð ûóöýôõõ
ìò ñ÷ô � ìáîúð úðòíîðíô þ @ò ��ð÷ú ðòù �üíððóù � �Ò��� ìñ 
ðõ õñðñôù ñ÷ðñ ð ûóö ýôõõ ýöîúù �ô ìò öòô ö � �öîó
ûöõõì� úô õñðñôõ ï ��� ðýñìøô � ��� õîõûôòùôù �®� ûðõõìøô ðòù ��� ñôóá ìòðñôù þ �ò ñ÷ô öñ÷ôó ÷ðòù � ìò õôýñìöò
� þ� þ� 
ô ýöá á ôòñôù ÷ö
 � ñöúôáü� ðõ á ðòü öñ÷ôó �óðá ô
öó8õ � ùìõñìòíîìõ÷ôõ ñ÷óôô ô9ôýîñìöò û÷ðõôõ ï
¬§ã¨´ � ¦¨Ë ðòù � ¦©´ ã¨´ þ �öñô ñ÷ðñ ìò öîó ýðõô ñ÷ôõô ñ÷óôô û÷ðõôõ ðóô ðúõö ô9ûúìýìñ � 
 ìñ÷ ñ÷ô �öò�íîóô
öû ôóðñìöò á ð8 ìòí á öõñ ö� ñ÷ô ¬§ã¨´ öûôóðñìöòõ � ñ÷ô �ñðóñ öûôóðñìöò �òìõ÷ìòí îû ñ÷ô ¬§ã¨´ ðòù á ð8 ìòí
ñ÷ô ñóðòõìñìöò ñö ñ÷ô ¦¨Ë û÷ðõô 
÷ôóô ñ÷ô �ö öûôóðñìöò ìõ ýðúúôù � ðòù ñ÷ô �ñöû öûôóðñìöò ìò ý÷ðóíô ö�
ñ÷ô � ¦©´ ã¨´ þ

�³ ´¤´¤´£ � [Á ¿Äºº½�� »Á�¾��[¹À½Á�
� � óö ýôõõìòí �öò�íîóðñìöò ìõ ðò ö�; ôýñ ñ÷ðñ ýöòñðìò õ øðúîôõ �öó ð � óö ýôõõìòí ö�; ôýñ ^õ òöò�

ô9ôýîñìöò øðóìð� úôõ � ñ÷ðñ ìõ ðúú ñ÷ô øðóìð� úô õñóîýñîóðú ðññóì�îñôõ ñ÷ðñ ýðò öòúü � ô ý÷ðòíôù 
÷ôò ñ÷ô
� óö ýôõõìòí ö�; ôýñ ìõ òöñ ìò ñ÷ô Cîòòìòí õñðñô þ 7÷ô �öò�íîóðñìöò ìõ îõôù �öó õôññìòí ñ÷ô ìòìñìðú õñðñô
ö� ñ÷ô ûóöýôõõìòí ö�; ôýñ þ @ñ á ðü ýöòñðìò ðññóì�îñôõ óôúðñôù ñö ðòü õñóîýñîóðú ý÷ðóðýñôóìõñìý úì8ô ñ÷ô
ðúíöóìñ÷á õ öó õñóðñôíü ñö �ô õôúôýñôù ðòù øðúîôõ �öó õñóîýñîóðú ûðóðá ôñôóõ � õîý÷ ðõ ñ÷ô ô9ûôýñôù õì<ô
ö� ñ÷ô ìòýöá ìòí ùðñð � ñ÷ðñ 
 ìúú � ô îõôù ñö ðúõö ìò ìñìðúì<ô ñ÷ô ðúíöóìñ÷á õ öó ìòñôóòðú ñð� úôõ ñ÷ðñ á ðü � ô
îõôù �öó ýöòøôòìôòýô þ � �öò�íîóðñìöò ñ÷öîí÷ á ðü ðúõö ÷ðøô ìòìñìðú øðúîôõ �öó òöò�õñóîýñîóðú ðññóì�îñôõ
õîý÷ ðõ ñ÷ô ýöòñóöúõ �õôô ûðóðíóðû÷ öò ²� ðñð ðòù �öòñóöú " úö
 ³ � þ

� óö ýôõõìòí �öò�íîóðñìöò ýúðõõôõ ðóô ìò �ðýñ øôóü áîý÷ óôúðñôù ñö � óö ýôõõìòí � ðñð ýúðõõôõ ðòù
òôôù ñö ö ôó ñ÷ô õðá ô á ôý÷ðòìõá õ ðòù õôóøìýôõ þ ±ô 
 ìúú óôøìô
 ñ÷ôá ìò õôýñìöò � þ� þ� þ

@ñ ìõ ìá ûöóñðòñ ñö 8ôôû ìò á ìòù ñ÷ðñ ñ÷ô ýöò�íîóðñìöò á ôý÷ðòìõá ýðòòöñ �ô îõôù ñö ý÷ðòíô
ûðóðá ôñôóõ ö � ð � óö ýôõõìòí ö�; ôýñ öò ô9ôýîñìöò õñðñô � öòúü ùîóìòí ðò ìòìñìðú ýöò�íîóðñìöò õñðíô þ @� ñ÷ô
ýúðõõ òôôùõ ñö ö ôó ðò ìòñôó�ðýô �öó ý÷ðòíìòí ûðóðá ôñôóõ öó øðúîôõ öò óîò�ñìá ô ñ÷ô �öòñóöú á ôý÷ðòìõá
áîõñ � ô îõôù þ

�öò�íîóðñìöò óôúðñôù ùðñð ìõ 8òö
ò ðõ ´ ©¦©¶ ¬§¬¦ ©¦Í¨¶ ¬Ë§ ìò � ñöúôáü� ìò öóùôó ñö á ð8ô ð
ýúôðó ùìõñìòýñìöò � ôñ
ôôò õîý÷ ùðñð ðòù ñ÷ðñ óôúðñôù ñö ùðñð ðòù ýöòñóöú °ö
 � 
÷ìý÷ ìõ 8òö
ò ðõ §¦¬©¶
©¦Í¨¶ ¬Ë§ �õôô � þ� þ�� þ
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�³ ´¤´¤´Ð µ ¹À¹ ¹�ä »Á�À[Á¼ � ¼Áå
± ÷ìúô ð � óö ýôõõìòí ö�; ôýñ ìõ ìò ñ÷ô Cîòòìòí õñðñô ìñ 
 ìúú óôýôìøô � ûóö ýôõõ ðòù ûóöùîýô ñ
ö

ùì ôóôòñ 8 ìòùõ ö � ìò �öóá ðñìöò ï

•
�üòý÷óöòöîõ ùðñð ï 7÷ðñ 
 ìúú � ô �ôù �óöá ðòù ñö ñ÷ô �öóñõ ôøôóü ñìá ô ð �ö á ôñ÷öù ìõ ýðúúôù þ
� óö ýôõõìòí ö�; ôýñõ ýöòõîá ô � óö ýôõõìòí �ðñð ñ÷óöîí÷ ñ÷ôìó ìòûîñ �öóñõ ðòù ûóöùîýô � óö ýôõõìòí
�ðñð ñö ñ÷ôìó öîñûîñ �öóñõ þ

•
� õüòý÷óöòöîõ ùðñð ï "ôù �óöá ðòù ñö ñ÷ô �öòñóöúõ 
÷ôòôøôó ð ýöòñóöú ôøôòñ ÷ðûûôòõ þ 7÷ôü îõîðúúü
ý÷ðòíô ñ÷ô ìòñôóòðú õñðñôâá öùô ö� ñ÷ô ðúíöóìñ÷á

7÷ôõô ñ
ö 8 ìòùõ ö� ùðñð ýúôðóúü ùô�òô ñ
ö ùì ôóôòñ íóðû÷õ ðòù °ö
 ýöòñóöú ûöúìýìôõ þ ±ô 
 ìúú òö
 ô9ûúðìò
÷ö
 ñ÷ôõô 8 ìòùõ ö� ùðñð ð ôýñ ð � óöýôõõìòí ö�; ôýñ ðòù 
 ìúú úôðøô °ö
 ýöòñóöú ìõõîôõ ñö �îñîóô õôýñìöòõ
�õôô õôýñìöò öò �ôñ
öó8 õ ìò � þ� þ®� þ

� óö ýôõõìòí ö�; ôýñõ ýöòõîá ô � óö ýôõõìòí � ðñð ñ÷óöîí÷ ñ÷ôìó ìòûîñ �öóñõ � ûóö ýôõõ ìñ ðòù úôðøô
ñ÷ô óôõî úñ ìò ñ÷ôìó öîñûîñ �öóñõ þ 7÷ô � óö ýôõõìòí �ðñð ìõ ýöòõîá ôù ðòù ûóöùîýôù ìò óôõûöòõô ñö ð ýðúú ñö
ñ÷ô �ö öûôóðñìöò ñ÷ôóô�öóô 
÷ôò óôýôìøìòí õîý÷ ð á ôõõðíô ñ÷ô � óö ýôõõìòí ö�; ôýñ áîõñ ÷ðøô øðúìù ùðñð
ìò ìñõ ìòûîñõ ðòù áîõñ ÷ðøô ð øðúìù úö ýðñìöò 
÷ôóô ñö 
 óìñô ñ÷ô óôõîúñ þ

@ñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ ìò � �� � �� ð ùðñð ñö8ôò ìõ ñ÷ô ðñöá ìý ûðóñìñìöò ö � ðòü ûóöýôõõìòí
ùðñð ñ÷ðñ óô�ôóõ ñö ðò ìòõñðòñ ìò ñìá ô þ 7÷ôóô�öóô ð 
÷öúô õû ôýñóîá � 
÷ðñôøôó ìñõ õì<ô � ìõ ð ùðñð ñö8ôò þ
�îñ ð ý÷îò8 ö� ðîùìö ìõ òöñ ýöòõìùôóôù ð ñö8ôò ðõ ìñõ ùðñð õûóôðùõ öøôó ñìá ô � ìò ñ÷ìõ ýðõô ñ÷ô ùðñð ñö8ôò
ìõ ôðý÷ ö � ìñõ õðá ûúô þ � óö ýôõõìòí ö�; ôýñõ ñ÷öîí÷ � ùö òöñ ýöòõîá ô ð îòì6îô � òöñ ôøôò �9ôù � ðá öîòñ
ö� ùðñð ñö8ôòõ þ ¯ ðý÷ ûóö ýôõõìòí ö�; ôýñ á ðü ýöò�íîóô ñ÷ô õì<ô ö � ñ÷ô ùðñð ý÷îò8 òôôùôù �öó ð õìòíúô
ô9ôýîñìöò þ � ûóö ýôõõìòí á ðü òôôù ò õû ôýñóîá õ öó ò ðîùìö õðá ûúôõ ìò öóùôó ñö ûóöùîýô ð øðúìù öîñûîñ þ
@ò õôýñìöò � þ� þ� 
ô 
 ìúú óôøìô
 ñ÷ô á ðìò �ôðñîóôõ ðòù õôóøìýôõ ñ÷ðñ ñ÷ôõô � óöýôõõìòí � ðñð ö�; ôýñõ áîõñ
ö ôó ìò ñ÷ô ýöòñô9ñ ö � ð � �� � �� á ôñðá öùôú þ

�öóñõ ìò ð ûóö ýôõõìòí á ðü � ô ðúõö îòùôóõñööù ðõ ûöìòñôóõ ñ÷ðñ ûöìòñ ñö õöá ô
÷ôóô 
÷ôóô
ñ÷ô ùðñð ñö � ô ûóöýôõõôù ìõ úö ýðñôù �îõîðúúü ð á ôá öóü úö ýðñìöò � þ @� �öñ÷ ñ÷ô öîñûöóñ ðòù öòô ö � ñ÷ô
ìòûîñõ ðóô ûöìòñìòí ñö ñ÷ô õðá ô úö ýðñìöò � ñ÷ô ûóöýôõõìòí ö�; ôýñ ìõ õðìù ñö � ô ûóöýôõõìòí ¥Ë´ µ©«¬þ �öñ ðúú
ñ÷ô ûóö ýôõõìòí ö�; ôýñõ ÷ðøô ñ÷ô ð� ìúìñü ö � ûóö ýôõõìòí ìòûúðýô ðõ ñ÷ìõ íóôðñúü ùôû ôòùõ öò ñ÷ô ðúíöóìñ÷á
ñ÷ðñ ñ÷ôü ôòýðûõîúðñô þ "îóñ÷ôóá öóô � ìòûîñ ðòù öîñûîñ ûöóñõ ùö òöñ ôøôò ÷ðøô ñö � ô ñ÷ô õðá ô 8 ìòù ï
ñ÷ô ñóðòõ�öóá ðñìöò öó ûóöýôõõ ìòñóöùîýôù �ü ñ÷ô ûóö ýôõõìòí ö�; ôýñ öò ñ÷ô ìòýöá ìòí ùðñð ýðò � ô õö
õñóîýñîóðú ñ÷ðñ ôøôò ñ÷ô ùðñð 8 ìòù á ðü ý÷ðòíô �ô þí þ ð ûóö ýôõõìòí ö�; ôýñ á ðü ýöòøôóñ ðò ìòûîñ ²ñóôô³
ìòñö ðòù öîñûîñ ²ûìôýô ö � �îóòìñîóô³ � þ



³ ´¤ µ ¶� · · ¸ ¹º ¹ »¼¹ºº½¾¿¹À½Á� Á? µ ¶� ·ÂÃ Ä¿Àº £¤æ

�îñ � ðõ ðúóôðùü á ôòñìöòôù � ðûðóñ �óöá ñ÷ô õüòý÷óöòöîõ ùðñð °ö
 � � óö ýôõõìòí ö�; ôýñõ ýðò
óôõûöòù ñö ðò ðõüòý÷óöòöîõ °ö
 ö� ôøôòñõ þ 7÷ìõ á ôý÷ðòìõá ìõ ôòýðûõîúðñôù ìò ñ÷ô ýöòýôûñ ö � �öòñóöúõ þ
� � óö ýôõõìòí ö�; ôýñ á ðü ÷ðøô ðòü òîá� ôó ö� ìòûîñ ýöòñóöúõ ðòù öîñûîñ �öòñóöúõ þ �ò ìòûîñ �öòñóöú
ð ôýñõ ñ÷ô òöò�õñóîýñîóðú ðõû ôýñ ö � ñ÷ô � óö ýôõõìòí ö�; ôýñ õñðñô þ 7÷ìõ á ôðòõ ñ÷ðñ ñ÷ô óôýôûñìöò ö� ðò
ìòûîñ �öòñóöú ùöôõ òöñ ûóöùîýô ð ñóðòõìñìöò �óöá öòô ö� ñ÷ô �öîó á ðìò õñðñôõ ñö ðòöñ÷ôó � ìñ óðñ÷ôó
ûóöùîýôõ ðò ìòñôó�õñðñô ñóðòõìñìöò �óöá öòô ö� ñ÷ô ûöõõì� úô õî��õñðñôõ ñö ñ÷ô öñ÷ôó þ �ò ñ÷ô öñ÷ôó ÷ðòù �
öîñûîñ �öòñóöúõ á ðü�ô íôòôóðñôù ðñ ðòü ñìá ô ðúñ÷öîí÷ ìñ ìõ î õîðú �öó ñ÷ôá ñö � ô ñ÷ô óôõîúñ ö � öòô ö� ñ÷ô
ñ
ö �öúúö
 ìòí ýðõôõ ï ��� ð óôõûöòõô ñö ð óôýôìøôù ìòûîñ �öòñóöú öó ��� ð óôõîúñ ö� ð ûðóñìýîúðó ðúíöóìñ÷á
ñ÷ðñ ðûðóñ �óöá �öó ìòõñôðù ö� � ûóöùîýìòí öîñûîñ ùðñð ðúõö íôòôóðñôõ ð òîá� ôó ö� ðõüòý÷óöòöîõ ôøôòñõ þ

�öòñóöúõ áîõñ ðúõö ÷ðøô ð ýúôðó ìòìñìðú øðúîô þ @ò á öõñ ýðõôõ ñ÷ìõ øðúîô ìõ õôñ ìò ñ÷ô ýöòõñóîýñìöò
ö� ñ÷ô ö
òôó � óö ýôõõìòí ö�; ôýñ þ @ò öñ÷ôó ýðõôõ � ñ÷öîí÷ ìñ ìõ ìòñôóôõñìòí ñö ðõõö ýìðñô ñ÷ìõ ìò ìñìðú øðúîô ñö
ð ûðóñìýîúðó ýöò�íîóðñìöò ûðóðá ôñôó þ 7÷ô ìòìñìðúì<ðñìöò ö� ñ÷ô ýöòñóöú øðúîô ìõ ûôó�öóá ôù ìò ñ÷ô �ñðóñ
ñóðòõìñìöò õö ñ÷ðñ ôøôóü ñìá ô ñ÷ðñ ñ÷ô �ñöûâ�ñðóñ ýüýúô ìõ �öúúö
ôù ñ÷ô ýöòñóöú ìõ ð� úô ñö óôñîóò ñö ìñõ
ìò ìñìðú øðúîô þ

7÷ìõ ùìõñìòýñìöò � ôñ
ôôò ùðñð ðòù ýöòñóöú ìõ ùìóôýñúü óôúðñôù ñö ñ÷ô áËã�©Ë! (¨§ãªÌ ã�©Ë! � ©¦ã
§¥§¥ªË ûðññôóò ýöá á ôòñôù ìò õôýñìöò � þ² þ® þ

�³ ´¤´¤´³ ç ½�äº Á? � [Á ¿Äºº½�� »¼¹ººÄº è é Ä�Ä[¹ÀÁ[º ê ¶½�ëº ¹�ä Ó[¹�º?Á[� º
@ò ñ÷ô × ð÷ò � óö ýôõõ �ôñ
öó8 á öùôú ö� ýöá ûîñðñìöò �õôô � þ² þ� þ�� ñ
ö 8 ìòùõ ö � õî�íóðû÷õ ðóô

ö� õû ôýìðú ìá ûöóñðòýô ï !©§© ª¨¦«¬ ðòù !©§© ¥Ë· ��ðó8õ � �ÒÒ²� þ @ò õôýñìöò � þ² þ® 
ô ðúõö õð
 ÷ö

ñ÷ô : ©§© ì µª� í ¦«* ¥§¬«§¨¦¬ ûðññôóò ýúðõõì�ôù á öùîúôõ ìòñö ¥Ë· � Î µ§¬¦� ðòù ª¨¦«¬ þ @ò ð õìá ìúðó 
ðü
ìò � �� � �� 
ô ìùôòñì�ü %¬Ë¬¦©§¥ËÍ � óö ýôõõìòí ö�; ôýñõ � 
÷ìý÷ ðóô ùðñð õöîóýôõ � ðòù Ü ¥Ë· � óö ýôõõìòí
ö�; ôýñõî þ " ìíîóô � þ² ìúúîõñóðñôõ ð ���� õüõñôá 
 ìñ÷ õîý÷ ýöá ûöòôòñõ þ

±ô ùô�òô ð %¬Ë¬¦©§¥ËÍ � ¦ª«¬¥ËÍ ª� ¬«§ ðõ ð � óöýôõõìòí ö�; ôýñ ñ÷ðñ íôòôóðñôõ ùðñð �îñ ùöôõ
òöñ ýöòõîá ô ìñ þ 7÷ìõ á ôðòõ ñ÷ðñ ð Ñôòôóðñìòí � óöýôõõìòí ö�; ôýñõ ÷ðõ òö ìòûîñ ûöóñõ þ �ö � ìòõñôðù ö�
ñóðòõ�öóá ìòí ìòûîñ ùðñð � 
÷ðñ ìñ ùöôõ ìõ ñö óôõûöòù ñö ñ÷ô �ö öûôóðñìöò �ü íôòôóðñìòí ùðñð ñ÷ðñ ìõ óôúðñôù
ñö ìñõ ìòñôóòðú õñðñô þ @ò õîý÷ ö�; ôýñõ � ìòûîñ ýöòñóöúõ û úðü ð øôóü ìá ûöóñðòñ óöúô � ôýðîõô ñ÷ôü ðóô ñ÷ô
óôõûöòõì� úôõ �öó ý÷ðòíìòí ñ÷ô ûóö ýôõõìòí ìòñôóòðú õñðñô ðòù ñ÷ìõ 
ðü á öùì�ü ñ÷ô ùðñð ñ÷ðñ ìõ íôòôóðñôù þ
�ôøôóñ÷ôúôõõ ñ÷ ìõ ùöôõ òöñ á ôðò ñ÷ðñ ì� ð íôòôóðñìòí ö�; ôýñ ùöôõ òöñ óôýôìøô ðò ìòûîñ �öòñóöú �ôñ
ôôò
ñ
ö ýöòõôýîñìøô ýðúúõ ìñ 
 ìúú íôòôóðñô ñ÷ô ô9ðýñ õðá ô ùðñð þ 7÷ô ö�; ôýñ ìòñôóòðú õñðñô á ðü ðúõö óôõûöòù ñö
ìòñôóòðúúü íôòôóðñôù ýöòñóöú ùðñð þ �ò öõýìúúðñöó � �öó ìòõñðòýô � 
 ìúú ÷ðøô ðò ìòñôóòðú öõýìúúðñìòí �îòýñìöò
öó ñð� úô õö ìñ 
 ìúú òöñ íôòôóðñô ñ÷ô õðá ô õðá ûúôõ ìò ñ
ö ýöòõôýîñìøô ýðúúõ þ 7÷ìõ � ô÷ðøìöó ÷ìí÷úìí÷ñõ ñ÷ô

ïã¿½È ½¾É½ ½¾È Ç¿ÌÇÈÎ½ ¿Ï ÍÁÈÌÈÊÉ½ÅÌÁÓ ¿Ê Í ÆÅÌÒÓ ÇÉÌ É¼Æ¿ æ È ÉÎÎ¼ÅÈÔ ½¿ Â¿ÐÎ¿ÆÅ½È ð Ê¿ ÇÈÆÆÅÌÁ ¿æ	 ÈÇ½Æ ÉÌÔ ð Ê¿ ÇÈÆÆÅÌÁãÈ½Ñ¿ÊÒÆ ñÆÈÈ � Õò Õóô Õ



££� 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

�ðýñ ñ÷ðñ íôòôóðñìòí ö�; ôýñõ ýðò � ô îõôù �öó ýöòøôóñìòí ðò ðõüòý÷óöòöîõ ùðñð °ö
 �îõîðúúü ýöá ìòí �óöá
ðò ô9ñôóòðú õüõñôá öó ìòñôó�ðýô � ìòñö ð õüòý÷óöòöîõ öòô þ

�òô õû ôýìðú ýðõô ö� íôòôóðñìòí ö�; ôýñõ ðóô ñ÷ô óðòùöá íôòôóðñöóõ þ 7÷ôõô íôòôóðñìòí ö�; ôýñõ
ðóô ñ÷ô ô9ýôûñìöò ñö ñ÷ô óîúô ìò ñ÷ô õôòõô ñ÷ðñ ñ÷ô öîñûîñ ñ÷ôü íôòôóðñô ùöôõ òöñ óôõûöòù ñö ñ÷ô ìòñôóòðú
õñðñô �îñ óðñ÷ôó ñö ð óðòùöá ì<ôù øðóìð� úô þ

Ü ¥Ë· ö�; ôýñõ ðóô ñ÷ô öûûöõìñô ñö íôòôóðñìòí ö�; ôýñõ ï ñ÷ôü ýöòõîá ô ùðñð 
 ìñ÷öîñ íôòôóðñìòí
ðòüþ 7÷îõ � ñ÷ôü ÷ðøô ìòûîñ �îñ òöñ öîñûîñ ûöóñõ þ 7÷ô �ðõìý óôõûöòõì� ìúìñü ö� ð õìò8 ö�; ôýñ ìõ îõîðúúü
ñð8 ìòí ìòñôóòðú ùðñð �óöá öîó õüõñôá ðòù ñóðòõúðñìòí ìñ ñö õöá ô öñ÷ôó �öóá ðñ ñö ñóðòõá ìñ ìñ ñö ðòöñ÷ôó
õüõñôá öó ùìóôýñúü ñö ñ÷ô îõôó þ ¯9ðá ûúôõ ö� õìò8 ö�; ôýñõ ðóô øìõîðúì<ôóõ � ðîùìö ûúðüôóõ öó ûðõõìøðñöóõ þ

�ò ñ÷ô öñ÷ôó ÷ðòù � óôíîúðó � �� � �� � óö ýôõõìòí ýúðõõôõ ðóô ;îõñ ýöîûúôù ñö ð õìòíúô ùðñð ñüû ô
ñ÷ðñ ìõ îõôù �öñ÷ ðõ ìòûîñ ðòù öîñûîñ þ � óö ýôõõìòí ö�; ôýñõ ñ÷ðñ ÷ðøô ð ùì ôóôòñ ûóö ýôõõìòí ùðñð ñüû ô
ðõ ìòûîñ ðóô ýðúúôù õ¦©ËÌ ª¦¶  þ ¯9ðá ûúôõ ö� õîý÷ ûóö ýôõõìòí ö�; ôýñõ ðóô ðò ""7 �ìòûîñ ìõ ðîùìö ðòù
öîñûîñ ìõ ð õû ôýñóîá � öó ð � ìòîõöìùðú �üòñ÷ôõì<ôó �ìòûîñ ìõ ðò ðóóðü ö� õû ôýñóðú û ôð8õ ðòù öîñûîñ ìõ ð
õûôýñóîá � þ

¡Å £¤£Ø Æ Ü° ©Û¬¬±Ç ö «¯« È ÉÊ Û©¯¬

� úú ùðñð ìò ð � �� � �� á öùôú ìõ ýöòñðìòôù ìò � ¦ª«¬¥ËÍ : ©§© ö�; ôýñõ � ð ýöòýôûñ ñ÷ðñ ìõ óôúðñôù
ñö ñ÷ô � ©Ú µª©! ûðññôóò ô9ûúðìòôù ìò õôýñìöò � þ² þ® þ

� �� � �� � óö ýôõõìòí ö�; ôýñõ ýðò öòúü ûóö ýôõõ � óö ýôõõìòí � ðñð ö�; ôýñõ þ 7ö �ô �îúúü îõð� úô ìò
õîý÷ ð ýöòñô9ñ � ð � óöýôõõìòí �ðñð ýúðõõ áîõñ ö ôó ð òîá�ôó ö� õôóøìýôõ � òðá ôúü ï

��� @òñóöõû ôýñìöò ï � � óö ýôõõìòí �ðñð ö�; ôýñ áîõñ �ô ð� úô ñö óôõûöòù 
÷ôò 6îôóìôù ð�öîñ ñ÷ô òîá�ôó
ö� ðññóì�îñôõ ìñ ÷öúùõ ðòù ñ÷ôìó ñüû ô þ @ñ áîõñ ðúõö � ô ð� úô ñö 8òö
 ìñõ ö
ò ñüûô öó ýúðõõ òðá ô þ

��� ÷öá öíôòôöîõ ìòñôó�ðýô ï � úú � óö ýôõõìòí � ðñð ýúðõõôõ áîõñ ÷ðøô ð ÷öá öíôòôöîõ ìòñôó�ðýô õö ðõ ñö
�ô 6îôóìôù ñóðòõûðóôòñúü 
 ìñ÷öîñ ðòü 8òö
 úôùíô ö� ñ÷ô ýöòýóôñô õî� ýúðõõ þ

�®� ¯òýðûõîúðñìöò ï �ññóì�îñôõ áîõñ � ô ûóöñôýñôù ðòù ðýýôõõ ñö ñ÷ôá öòúü íìøôò ñ÷óöîí÷ ðûûóöûóìðñô
õôññôóõ ðòù íôññôóõ þ

�� � �ôóõìõñôòýô ï � � óö ýôõõìòí � ðñð áîõñ ÷ðøô ðîñöá ðñìýðúúü �îìúñ�ìò û ôóõìõñôòýô ìòñö ðò ðûûóöûóìðñô
�öóá ðñ þ

�²� � ìõû úðü �ðýìúìñìôõ ï �òü � óö ýôõõìòí � ðñð áîõñ � ô ðýýöá ûðòìôù �ü ùìõû úðü �ðýìúìñìôõ ñ÷ðñ ðúúö
 �öó
ùô�îííìòí ðòù øìõîðúì< ìòí ìñõ ýöòñôòñ ðñ ðòü ñìá ô þ
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Generators

Sinks

" ìíîóô � þ² ï Ñôòôóðñöóõ ðòù � ìò8 õ



£££ 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

" ìíîóô � þ� ï � óöýôõõìòí �ðñð � úðõõ

�� � �öá ûöõìñìöò ï �ò ðññóì�îñô ö� ð � óö ýôõõìòí �ðñð ýúðõõ á ðü �ô ðòöñ÷ôó ûóö ýôõõìòí ùðñð þ

�öñô ñ÷ðñ á ðòü ö � ñ÷ôõô óô6îìóôá ôòñõ ðóô óôúðñôù ñö ñ÷ô õôóøìýôõ ö ôóôù �ü � �" á ôñð�ö�; ôýñõ �õôô
õôýñìöò � þ� þ®� þ

ø³ ´¤´£ ´¤ µ ¹À¹ ¹�ä ù¹¼�Ä úÀÀ[ ½Â�ÀÄº
�ññóì�îñôõ ìò ð � óö ýôõõìòí � ðñð ýúðõõ ýðò � ô ýúðõõì�ôù ìòñö !©§© ©§§¦¥�¨§¬ ðòù $©µ¨¬ ©§§¦¥�¨§¬ þ

� ðñð ðññóì�îñôõ �ðõìýðúúü ðýñ ðõ ùðñð ýöòñðìòôóõ ðòù ñ÷ôü ðóô îõîðúúü ö� ýöá ûúô9 ñüûôõ õîý÷ ðõ ðóóðüõ þ
�ò ñ÷ô öñ÷ôó ÷ðòù � øðúîô ðññóì�îñôõ ðýñ ðõ ðî9 ìúìðóü ìò �öóá ðñìöò óôúðñôù ñö ñ÷ô ùðñð ðññóì�îñôõ þ

7÷ôü ðóô ðú
ðüõ ö� õìá ûúô ñüûôõ õîý÷ ðõ ìòñôíôóõ öó °öðñìòí ûöìòñ þ ûðúîô ðññóì�îñôõ ýðò ìò ñîóò � ô
ùìøìùôù ìòñö ¥ËÌ ª¦¶ ©§¥$¬ $©µ¨¬ ©§§¦¥�¨§¬ ðòù §¦¨«§¨¦©µ $©µ¨¬ ©§§¦¥�¨§¬ þ @ò �öóá ðñìøô øðúîô ðññóì�îñôõ
ðóô õìá ûúô øðúîô ýöòñðìòôóõ ñ÷ðñ ðóô îõôù ñö ìòñôóûóôñ ñ÷ô � óöýôõõìòí � ðñð ýöòñôòñ þ � á öùì�ýðñìöò ìò
õîý÷ ðññóì�îñôõ ùöôõ òöñ ìá ûúü ð ý÷ðòíô ìò ñ÷ô óôúðñôù ùðñð þ �öòøôóõôúü õñóîýñîóðú øðúîô ðññóì�îñôõ ðóô
á ôðòñ ñö ìò �öóá �îñ ðúõö ñö á öùì�ü ñ÷ô ìòñôóòðú õñóîýñîóô ö� � óö ýôõõìòí � ðñð ö�; ôýñõ þ �ò ô9ðá ûúô ö�
õîý÷ ðò ðññóì�îñô ìõ ñ÷ô ² õì<ô³ ö � ð íìøôò � óö ýôõõìòí � ðñð ö�; ôýñ � ìñõ øðúîô áîõñ �ô ö�øìöîõúü õüòý÷óöòì<ôù
ñö ñ÷ô õì<ô ö � ñ÷ô ìòñôóòðú �î ôóõ ðòù ð ý÷ðòíô ìò ìñ á ôðòõ ð óôõì< ìòí ö� ðúú ñ÷ô �î ôóõ þ

�îñ ìñ ìõ òöñ ðú
ðüõ ö�øìöîõ ñö ìùôòñì�ü 
÷ôñ÷ôó ð øðúîô ðññóì�îñô ìõ ìò �öóá ðñìøô öó õñóîýñîóðú
ðòù ìñõ ìòñôóûóôñðñìöò ìõ á ðòü ñìá ôõ ð ùôõìíò ùôýìõìöò þ 7÷ô õðá ô øðúîô ðññóì�îñô ýðò � ô ìòñôóûóôñôù ðõ
ìò �öóá ðñìøô öó õñóîýñîóðú ìò ùì ôóôòñ � óö ýôõõìòí � ðñð ýúðõõôõ � ùôûôòùìòí öò 
÷ðñ ñ÷ô ùôõìíòôó ùôýìùôù þ
�ò ô9ðá ûúô ö � õîý÷ ð ùîðú øðúîô ðññóì�îñô ýöîúù �ô ñ÷ô ² õýðúô³ �úìòôðó öó úöíðóìñ÷á ìý� ö � ð ûðóñìýîúðó ùðñð þ
�òô á ðü ý÷ööõô ñö ìá ûúôá ôòñ ìñ ðõ ûîóôúü ìò �öóá ðñìøô ìò ñ÷ô õôòõô ñ÷ðñ á öùì�üìòí ìñ 
öîúù òöñ ìá ûúü
ð ùðñð ýöòøôóõìöò þ @ò ñ÷ ìõ õìñîðñìöò ñ÷ô óôõûöòõì� ìúìñü ö � 8ôôûìòí ùðñð ðòù øðúîô ðññóì�îñôõ õüòý÷óöòì<ôù
ìõ úô�ñ ñö ñ÷ô � óöýôõõìòí � ðñð ýúðõõ îõôó þ �îñ öòô á ðü ðúõö ý÷ööõô ñö ìá ûúôá ôòñ ìñ ðõ õñóîýñîóðú ðòù
ùôýìùô ñö ýöòøôóñ ùðñð ðòü ñìá ô ñ÷ô õýðúô øðúîô ìõ á öùì�ôù þ

@ñ ìõ íôòôóðúúü �ôññôó ñö ìá ûúôá ôòñ ðá� ìíîöîõ øðúîô ðññóì�îñôõ ðõ õñóîýñîóðú ñ÷ôóô�öóô óôá öøìòí
ñ÷ô õüòý÷óöòì<ðñìöò óôõûöòõì� ìúìñü �óöá ñ÷ô îõôó þ �îñ ìò õöá ô ýðõôõ ñ÷ô ýöõñ ðòù úöíìýðú ýöá ûúô9 ìñü ö�
ðùöûñìòí ñ÷ìõ õöúîñìöò á ðü óôýöá á ôòù öñ÷ôó
 ìõô þ



³ ´¤ µ ¶� · · ¸ ¹º ¹ »¼¹ºº½¾¿¹À½Áü Á? µ ¶� ·ÂÃ Ä¿Àº ££Ð

ø³ ´¤´£ ´£ µ Öü¹� ½¿ ¹üä ¶À¹À½¿ ù ½Äå º Á? µ ¹À¹ � ¼Áå
� óö ýôõõìòí ö�; ôýñõ õüòý÷óöòöîõúü óôýôìøô ìòýöá ìòí ùðñð ñ÷óöîí÷ ñ÷ôìó ìòûîñ ûöóñõ ðòù öîñûîñ

ñ÷ô ûóöýôõõôù ùðñð ñ÷óöîí÷ ñ÷ôìó öîñûîñ ûöóñõ þ 7÷öîí÷ ìñ ìõ á ðòü ñìá ôõ ýöòøôòìôòñ ñö 8ôôû ñ÷ìõ á ôñðû÷öó
ö� ñóðøôúúìòí ùðñð ñ÷ðñ ôòñôóõ ñ÷ô ûóö ýôõõìòí � ìõ ñóðòõ�öóá ôù ðòù ìõ �ôù ñö ñ÷ô öîñûîñ � ìñ ìõ ðúõö ìá ûöóñðòñ
ñö õöá ôñìá ôõ ñ÷ìò8 ìò ñôóá õ ö� ìñõ ² õñðñìý³ óôûóôõôòñðñìöò þ 7÷ôóô�öóô ñ
ö ùì ôóôòñ ìòñôóûóôñðñìöòõ á ðü
� ô íìøôò ñö ñ÷ô °ö
 ö� ûóö ýôõõìòí ùðñð ñ÷óöîí÷ ð � �� � �� òôñ
öó8 ï ð ùüòðá ìý øìô
 ðòù ð õñðñìý øìô
 þ
�öñ÷ ö � ñ÷ôá ðóô øðúìù ðòù ñ÷ôìó î õô 
 ìúú ùôû ôòù öò ñ÷ô íöðú ö� ñ÷ô ûðóñìýîúðó á öùôú þ

@ò ñ÷ô ùüòðá ìý øìô
 
ô ñ÷ìò8 ö � ð ûóö ýôõõìòí ùðñð ðõ ð ñóðøôúúìòí ôòñìñü ñ÷ðñ ôòñôóõ ôøôóü
ûóö ýôõõìòí ìò ìñõ ûðñ÷ ðòù ô9 ìñõ õöá ôñìá ôõ ôøôò ìò ð ùì ôóôòñ �öóá þ 7÷ìõ ìòñôóûóôñðñìöò ìõ î õô�îú �öó
ðòðúü< ìòí ùüòðá ìý � ô÷ðøìöó ö� ð íìøôò õüõñôá õûôýìðúúü óôíðóùìòí ìñõ úðñôòýü öó óôðú�ñìá ô ûôó�öóá ðòýô þ
@ñ ìõ ðúõö îõô�îú �öó îòùôóõñðòùìòí öøôóðúú ô ôýñ ö� ð ûóö ýôõõìòí òôñ
öó8 öò ñ÷ô ìòûîñ õìíòðú þ

± ÷ôò îõìòí ñ÷ô õñðñìý ùðñð°ö
 øìô
 
ô ìòñôóûóôñ ñ÷ðñ ûóö ýôõõìòí ùðñð ðúú ² úìøô³ ìò òöùôõ öó õúöñõ

÷ôóô ùì ôóôòñ ûóö ýôõõìòí ö�; ôýñõ ðóô ýöòòôýñôù þ � ûóö ýôõõìòí ðú
ðüõ óôðùõ �óöá ñ÷ô õðá ô ûöõìñìöò ìò
á ôá öóü ðòù 
 óìñôõ ñö ñ÷ô õðá ô ûöõìñìöò ìò á ôá öóü õö ìñõ ìòûîñ ðòù öîñûîñ ûöóñõ ýðò �ô õôôò ðõ ð õñðñìý
�ìò õûðýô� ûóöýôõõìòí ùðñð ñ÷ðñ ìõ ýöòõñðòñúü ý÷ðòíìòí þ 7÷ìõ øìô
 ìõ ìòñôóôõñìòí ìò öóùôó ñö õñîùü °ö

óôúðñôù ìõõîôõ ðòù ñ÷ô ìòñôóðýñìöò ñ÷ðñ ö ýýîó � ôñ
ôôò òôìí÷�öóìòí ûóöýôõõìòí ö�; ôýñõ þ ±ô 
 ìúú úðñôó õôô
á öóô ùôñðìúõ ð�öîñ ñ÷ô òôñ
öó8 õñóîýñîóô � ìò ýúîùìòí ñ÷ô ùô�òìñìöò ö � !©§© Ëª!¬ �õôô õôýñìöò � þ� þ® þ� þ�� �
ðòù îòùôóõñðòù á öóô ð�öîñ ñ÷ìõ õñðñìý øìô
 þ

ø³ ´¤´£ ´Ð � [Á ¿Äºº½ü� µ ¹À¹ ¹üä »ÁüÀ[Á¼º
�ñ ñ÷ ìõ ûöìòñ ìñ á ðü õñìúú òöñ � ô ýöá ûúôñôúü ýúôðó ÷ö
 
ô ýðò ùôýìùô ìò ð ûðóñìýîúðó á öùôú ì�

õöá ô ùðñð õ÷öîúù � ô á öùôúôù ðõ � óö ýôõõìòí � ðñð öó ð �öòñóöú þ 7÷ôóô ðóô õôøôóðú ìõõîôõ ñ÷öîí÷ ñ÷ðñ
ýðò ìúúîõñóðñô ñ÷ô ô9 ìõñìòí ùì ôóôòýô � ôñ
ôôò � óö ýôõõìòí � ðñð ��; ôýñõ ðòù �öòñóöúõ þ

7ö õñðóñ 
 ìñ÷ � �öòñóöúõ ðóô õìá ûúô ùðñð ñüû ôõ õîý÷ ðõ ìòñôíôóõ � °öðñõ öó �ööúôðò þ �òü õñóîýñîóô
á öóô ýöá ûúô9 ñ÷ðò ñ÷ðñ ýðòòöñ �ô õôòñ ðõ ð �öòñóöú þ 7÷ìõ �ôðñîóô á ðü � ô õôôò ðõ ð úìá ìñðñìöò ö�
ñ÷ô á ôñðá öùôú �îñ ìñ ìõ ìò �ðýñ ð �ôðñîóô þ @ñ ìõ ìá ûöóñðòñ ñö �ôðó ìò á ìòù ñ÷ðñ ýöòñóöúõ ðóô õôòñ
ðõüòý÷óöòöîõúü 
÷ôòôøôó ñ÷ôü íôòôóðñô öó ðóô á öùì�ôù þ 7÷ô ýöòñóöú ðõõö ýìðñôù ñö ð õúìùôó � �öó ìòõñðòýô �
ýðò � ô ñóðòõá ìññôù õôøôóðú ñìá ôõ � ô�öóô ðýñîðúúü ð ôýñìòí ñ÷ô óôõî úñ ö� ñ÷ô ûóö ýôõõ � 
÷ìý÷ 
 ìúú ÷ðûûôò
òô9ñ ñìá ô ñ÷ðñ ñ÷ô � óöýôõõìòí �ö ìõ ýðúúôù þ @ñ 
öîúù �ô ð 
ðõñô ö� óôõöîóýôõ ñö ñóðòõá ìñ ýöá ûúô9
õñóîýñîóôõ 
 ìñ÷ ñ÷ìõ á ôý÷ðòìõá þ

ø³ ´¤´£ ´³ µ Äº¿[ ½ýÀÁ[º
: ¬«¦¥´ §ª¦ ðóô ð õû ôýìðú 8 ìòù ö� � óö ýôõõìòí � ðñð ñ÷ðñ ðóô ö�ñðìòôù �óöá ðòöñ÷ôó � óö ýôõõìòí



££³ 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

� ðñð öó �ôõýóìûñöó ñ÷óöîí÷ ð õìá ûúô ¬Þ §¦©«§¥ªË ûóö ýôõõ þ � ùôõýóìûñöó ìõ á ôñðùðñð ðõ ìñ ýöòñðìòõ ùðñð ñ÷ðñ
ùôõýóì�ôõ ìñõ öóìíìòðñìòí ùðñð þ Ñôòôóìý ùôõýóìûñöóõ ýðò �ô ö�ñðìòôù �óöá ðúá öõñ ðòü 8 ìòù ö� � óö ýôõõìòí
� ðñð � ô9ðá ûúôõ ö� õîý÷ ùôõýóìûñöóõ ðóô ñ÷ô ðøôóðíô öó ñ÷ô òñ÷ öóùôó á öá ôòñ þ �ôøôóñ÷ôúôõõ á öõñ îõô�îú
ùôõýóìûñöóõ ýðóóü á öóô õôá ðòñìý ìò �öóá ðñìöò ðòù ðóô ìò õöá ô 
ðü ýöîûúôù ñö ð ûðóñìýî úðó � óö ýôõõìòí
� ðñð � ô9ðá ûúôõ ö � õîý÷ ùôõýóìûñöóõ ðóô ñ÷ô õûôýñóðú ýôòñóöìù öó ñ÷ô <ôóö ýóöõõìòí óðñô þ

7÷ô ûóôøìöîõ ô9ûúðòðñìöò ìõ òöñ ôòöîí÷ ñö ýúôðóúü ùìõñìòíîìõ÷ �ôõýóìûñöóõ �óöá óôíî úðó � óö�
ýôõõìòí � ðñð þ �÷öîúù ð õû ôýñóîá � ô ýöòõìùôóôù ð � ôõýóìûñöó ðõ ìñ ýðò ùìóôýñúü ²ô9ñóðýñôù³ �óöá ð
ñìá ô�ùöá ðìò õìíòðúß ±ô 8òö
 ñ÷ðñ ñ÷ô õûôýñóîá ìõ ñ÷ô óôõîúñ ö� ð §¦©ËÌ ª¦¶ ðòù òöñ ðò ¬Þ §¦©«§¥ªË
´ ¦ª«¬ òôøôóñ÷ôúôõõ ìò õöá ô ýðõôõ ìñ á ðü � ô îõô�îú ñö ýöòõìùôó ðòù ñóôðñ ìñ ðõ ð � ôõýóìûñöó þ 7÷ôóô�öóô

ô ýðòòöñ ùóð
 ð ýúôðó úìòô õôûðóðñìòí óôíî úðó � óö ýôõõìòí � ðñð �óöá �ôõýóìûñöóõ þ �ôøôóñ÷ôúôõõ ñ
ö ÷ìòñõ
ñ÷ðñ á ðü �ô îõôù ðóô ñ÷ô �öúúö
 ìòí ï � óõñ ð � ôõýóìûñöó õ÷öîúù �ô ôðõìúü ýöá ûîñð� úô îõìòí ð úìá ìñôù õôñ
ö� õìá ûúô õñðñìõñìýðú öû ôóðñìöòõ Û ðòù õôýöòù ð �ôõýóìûñöó ýðòòöñ � ô ôðõìúü ýöòøôóñôù �ðý8 ñö ìñõ öóìíì�
òðñìòí � óö ýôõõìòí � ðñð þ � úñ÷öîí÷ �öñ÷ ñ÷ôõô óî úôõ ö � ñ÷îá� ýúôðóúü ùìõýðóù ñ÷ô õû ôýñóîá �óöá � ôìòí ð
� ôõýóìûñöó � õöá ô ýðõôõ ðóô òöñ ôðõü ñö ùôýìùô ðòù ð íìøôò á öùôú ùôðúìòí 
 ìñ÷ ùôõýóìûñöóõ áîõñ ôõñð� úìõ÷

÷ðñ ìñ ýöòõìùôóõ ðõ ² úìá ìñôù öûôóðñìöòõ³ ðòù ðõ ²ôðõìúü ýöòøôóñôù �ðý8³ þ @ò ñ÷ô íôòôóðú ýðõô 
ô ýðò
ýöòýúîùô ñ÷ðñ ðòü � óö ýôõõìòí �ðñð ýöîúù � ô îòùôóõñööù ðõ ð �ôõýóìûñöó îòùôó ýôóñðìò ýìóýîá õñðòýôõ þ

�ò #Þ §¦©«§ª¦ ìõ ð õû ôýìðú 8 ìòù ö� � óö ýôõõìòí ö�; ôýñ ñ÷ðñ ìõ ìòûîñ ð � óö ýôõõìòí � ðñð öó ð
� ôõýóìûñöó ðòù öîñûîñõ ð �ôõýóìûñöó ð�ñôó ÷ðøìòí ðûûúìôù ñ÷ô ô9ñóðýñìöò ûóö ýôõõ þ 7÷ìõ ô9ñóðýñìöò ûóöýôõõ
ìõ ñ÷ô óôõî úñ ö� ðûûúüìòí õìá ûúô õñðñìõñìý ñööúõ ñö ñ÷ô ìòûîñ õìíòðú þ 7÷ôóô�öóô ðò ¯9ñóðýñöó áîõñ ÷ðøô ðò
ðýýôõõì� úô óôûöõìñöóü ö � �ðõìý õñðñìõñìýðú ñööúõ þ

¯9ûóôõõìöòõ ýðò �ô �îìúñ �ü ýöá ûöõìòí 
 ìñ÷ ô9ñóðýñöóõ þ "öó ìòõñðòýô � ìñ ìõ îõîðú ñö ýöá ûîñô
� ôõýóìûñöóõ öò ð �óðá ô �ðõìõ � ðýýîáîúðñô ñ÷ôõô øðúîôõ ðòù ñ÷ôò ûôó�öóá ð ñìá ô 
 ìõô ðøôóðíô þ

±ô 
 ìúú ýöá ô ðíðìò ñö ùì ôóôòñ 8 ìòùõ ö� ùôõýóìûñöóõ ðòù ñ÷ôìó î õðíô ìò ý÷ðûñôó ² ìò ñ÷ô ýöòñô9ñ
ö� ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú þ

¡Å £¤£¢ ¥°Þ þ °¬±Ç ÿ ¯Ú ö �Æ È È ¨ È ÉÊ Û©¯¬ � � Û¯ÿ °Ü�¬ «±Ù Æ Ü° ©Û¬¬±Ç ¥°Þ �
þ °¬¯Û¬

7÷ô � �� � �� á ôñðá öùôú ö ôóõ ùì ôóôòñ á ôý÷ðòìõá õ �öó ýöá ûöõìòí 
 ìñ÷ � óö ýôõõìòí ö�; ôýñõ þ
@ò ñ÷ìõ õôýñìöò 
ô 
 ìúú õ÷ö
 ñ÷ôìó �ôðñîóôõ ðòù ìòñôòñ þ �öá ûöõìñìöò ìò � �� � �� ìõ òöñ ðò ð� õöúîñô
òôôù ðõ ðòü á öùôú ýðò � ô �îúúü õûôýì�ôù �ü ð òîá� ôó ö � ìòùôûôòùôòñ ñ÷öîí÷ ýööóùìòðñôù � óö ýôõõìòí
ö�; ôýñõ þ � ôøôóñ÷ôúôõõ � �îìúùìòí õôú��ýöòñðìòôù õî��á öùôúõ �ñ÷îõ ð� õñóðýñ õî� õüõñôá õ� ö ôóõ ð òîá� ôó ö�
ðùøðòñðíôõ � òðá ôúü ï
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��� �öá ûúô9 ìñü ðòù ùôñðìú ÷ ìùìòí þ �î�á öùôúõ ýðò ðýñ ðõ ìòñôóá ôùìðñô úðüôóõ ñ÷ðñ ÷ìùô ýöá ûúô9 ìñü �óöá
ñ÷ô îõôó þ 7÷ìõ 
ðü 
ô ýðò ý÷ööõô 
÷ðñ ùôñðìúõ 
 ìúú �ô ûóöá öñôù �óöá öòô úôøôú ñö ðòöñ÷ôó ðòù

÷ðñ �öóá ðú øìô
 
ô 
ðòñ ñö ö ôó ñ÷ô îõôó ö� ôðý÷ úðüôó þ

��� " úö
 ýöòñóöú ðîñöá ðñìöò þ �ü �îìúùìòí ýö÷ôóôòñ ðòù ÷öá öíôòôöîõ ýöá ûöõìñìöòõ 
ô ðóô ð� úô ñö
ðûûúü õñðòùðóùì<ôù ðûûóöðý÷ôõ ñö ðîñöá ðñìý °ö
 ýöòñóöú ìò 
÷ìý÷ ðò ² ìòñôúúìíôòñ³ ôòñìñü ìõ ð� úô ñö
á ðòðíô ùðñð °ö
 ðòù ûóö ýôõõ ô9ôýîñìöò þ

�®� ¯� ýìôòýü ðòù öûñìá ì<ðñìöò þ � ýöá ûöõìñìöò ýðò � ô ð õû ôýìðúì<ôù íóöîûìòí ö� � óöýôõõìòí ö�; ôýñõ

 ìñ÷ ð õû ôýì�ý ûîóûöõô ðòù íöðú þ �ü îõìòí ìò �öóá ðñìöò ð�öîñ ñ÷ô ýöòñô9ñ ìò 
÷ìý÷ ôðý÷ ìòùìøìùîðú
ðòù ûöõõì� úü íôòôóìý � óö ýôõõìòí ö�; ôýñ ìõ îõôù � 
ô ýðò á ðòðíô ñö öûñìá ì<ô ñ÷ô öøôóðúú ô9ôýîñìöò þ

7÷ô ñ
ö á ôý÷ðòìõá õ �öó ýöá ûöõìòí 
 ìñ÷ � óö ýôõõìòí ö�; ôýñõ ìò ð � �� � �� á öùôú ðóô ) ¬§� ª¦· ðòù
� ¦ª«¬¥ËÍ 'ª¶´ ª¥§¬ þ �ôñ
öó8 õ ðóô ùüòðá ìý ýöá ûöõìñìöòõ ñ÷ðñ ýðò � ô á öùì�ôù ðñ óîò ñìá ô ìò ðòü

ðü �ü ðùùìòí òô
 � óöýôõõìòí ö�; ôýñõ öó á öùì�üìòí ýöòòôýñìöòõ þ � óö ýôõõìòí �öá ûöõìñôõ ðóô õñðñìý
ýöá ûöõìñìöòõ ñ÷ðñ ðóô �îìúñ öò ýöá ûìúô ñìá ô ðòù ýðòòöñ �ô á öùì�ôù ñ÷ôóôð�ñôó þ 7÷ôõô � �� � ��
ýöòõñóîýñõ 
ôóô ðúóôðùü íóðû÷ìýðúúü ìúúîõñóðñôù ìò �íîóô � þ� þ

�öñô ñ÷ðñ �öñ÷ á ôý÷ðòìõá õ ðùùóôõõ ñ÷ô � óõñ ö � ñ÷ô ñ÷óôô � ôòô�ñõ ûóôøìöîõúü ôòîá ôóðñôù þ
�îñ 
÷ìúô �ôñ
öó8 õ ûóöá öñô ñ÷ô ð� ìúìñü ñö îõô ðîñöá ðñìý °ö
 ýöòñóöú ��ôòô� ñ òîá� ôó �� � � óö ýôõõìòí
�öá ûöõìñôõ õñóìøô �öó ô� ýìôòýü �� ôòô�ñ òîá�ôó ®� þ � õ C þ � ðòòôò�ôóí ûöìòñõ öîñ ìò ��ðòòôò� ôóí � �,,��
ìñ á ðü õôôá ðñ � óõñ õìí÷ñ ñ÷ðñ õñðñìý ýöá ûöõìñìöò ìõ òöñ îõô�îú ìò ñ÷ô íôòôóðú ýðõô ðõ � ðúñ÷öîí÷ ìñ ýðò
� ô á öóô ô� ýìôòñ � ìñ ìõ �ðó úôõõ °ô9 ì� úô þ �îñ ô9ûôóìôòýô ìòùìýðñôõ ñ÷ðñ õñðñìý ýöá ûöõìñìöò ìõ ûóô�ôóóôù
ìò á ðòü öýýðõìöòõ ùîô ñö ð òîá�ôó ö� ùì ôóôòñ ðùøðòñðíôõ ï ìñ ðøöìùõ ùüòðá ìý ûðñý÷ìòí ðòù ñ÷ôóô�öóô
� ôýöá ôõ á öóô ô� ýìôòñ � ìñ ôòð� úôõ ìò úìò ìòí ðòù öñ÷ôó û ôó�öóá ðòýô ñóìý8õ � ìñ ðúúö
 õ � ôññôó ùô�îííìòí ðòù
�òðúúü ðòù á öõñ ìá ûöóñðòñ � îõôóõ ýðò óôðõöò � ôññôó ð�öîñ ñ÷ôìó ýöùô 
÷ôò ìñ ìõ õñðñìý þ

@ò íôòôóðú ñ÷ô ùüòðá ìý ýöá ûöõìñìöò ö ôóôù �ü �ôñ
öó8 õ �öúúö
 õ ñ÷ô �ðñð°ö
 � óý÷ìñôýñîóô
ûðññôóò 
÷ìúô ñ÷ô õñðñìý ýöá ûöõìñìöò ìò � óö ýôõõìòí �öá ûöõìñôõ �öúúö
 õ ñ÷ô �ùðûñìøô � ìû ôúìòô ûðññôóò
�õôô � þ² þ®� þ �ôñ
öó8 õ ðóô ðúõö õöá ô÷ö
 óôúðñôù ñö � ð9 ^õ � ��� ^õ ðòù ��± ^õ ´ ©§«* ¬ � õôô � þ² þ� � � þ® þ® þ��
ðòù � þ® þ� þ�� 
÷ìúô � óö ýôõõìòí �öá ûöõìñôõ ðóô õìá ìúðó ñö �îóð ^õ ¥Ë§¦¨¶ ¬Ë§ �õôô � þ® þ� þ®� þ

ø³ ´¤´Ð ´¤ � [Á ¿Äºº½ü� »Á� ý Áº½ÀÄº
� � óö ýôõõìòí �öá ûöõìñô ìõ ð õñðñìý ýöá ûöõìñìöò ö � � �� � �� � óö ýôõõìòí ö�; ôýñõ þ � � óö ýôõõ�

ìòí �öá ûöõìñô ìõ á ðòîðúúü ìá ûúôá ôòñôù �ü ð ùôøôúöû ôó ðòù á ìí÷ñ � ô �òô�ñîòôù �öó ô� ýìôòýü óôð�
õöòõ þ �îñ ñ÷ô úìõñ ö� ìò ýúîùôù � óö ýôõõìòí ö�; ôýñõ ðòù ñ÷ôìó ýöòòôýñìöòõ á ðü òöñ � ô á öùì�ôù ðñ óîò�



££ß 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

ñìá ô	 þ @ñ ìõ ð ùìóôýñ ìá ûúôá ôòñðñìöò ö � ñ÷ô �öá ûöõìñô ûðññôóò ðõ ùô�òôù ìò ñ÷ô Ñðòí ö � "öîó ýðñðúöí
�Ñðá á ð ôñ ðú þ� �ÒÒ²� þ

� � óöýôõõìòí �öá ûöõìñô ö�; ôýñ ÷ðõ öòô ûðóôòñ ñ÷ðñ ðýñõ ðõ ñ÷ô «ª¶´ ª¥§¬ ðòù ðòü òîá�ôó
ö� ý÷ìúùóôò ñ÷ðñ ðýñ ðõ «ª¶´ ªË¬Ë§ þ �òü ý÷ìúù ýðò ìò ñîóò �ô ñ÷ô ûðóôòñ ö� öñ÷ôó � óö ýôõõìòí ö�; ôýñõ
óôýîóõìøôúü ùô�òìòí ùì ôóôòñ úôøôúõ ö� ýöá ûöõìñìöò þ � � óö ýôõõìòí �öá ûöõìñô ö�; ôýñ ìõ õôôò ðõ ð óôíîúðó
� óö ýôõõìòí ö�; ôýñ �óöá ñ÷ô öîñõìùô � ôøôò ìò ð �ôñ
öó8�úì8ô ýöòñô9ñ þ 7÷ôóô�öóô � ðòù ðõ ìñ ÷ðûûôòõ ìò ñ÷ô
ýúðõõìýðú ýöá ûöõìñô ûðññôóò � ûôó�öóá ìòí ðò öûôóðñìöò öò ñ÷ô � óö ýôõõìòí �öá ûöõìñô á ôðòõ ûôó�öóá ìòí ìñ
ìò ðúú ìñõ ý÷ìúùóôò óôýîóõìøôúü ñö ñ÷ô úö
ôõñ úôøôú þ �ðóñìýîúðóúü ï

•
�öòõñóîýñìòí ð � óö ýôõõìòí �öá ûöõìñô á ôðòõ ýöòõñóîýñìòí ðúú ìñõ ý÷ìúùóôò þ

•
�öò�íîóìòí ð � óöýôõõìòí �öá ûöõìñô á ôðòõ ýöò�íîóìòí ðúú ìñõ ý÷ ìúùóôò þ

•
�ñðóñìòí öó õñöûûìòí ð � óö ýôõõìòí �öá ûöõìñô á ôðòõ õñðóñìòí öó õñöûûìòí ðúú ìñõ ý÷ìúùóôò þ

•
¯9ôýîñìòí ð � óö ýôõõìòí �öá ûöõìñô á ôðòõ ô9ôýîñìòí ðúú ìñõ ý÷ ìúùóôò þ

7÷ô ² ýöòõñóîýñìöò ýöòùìñìöò³ ìá ûúìôõ ñ÷ðñ ñ÷ô á öõñ îõîðú 
ðü ñö ýöòõñóîýñ ð � óö ýôõõìòí �öá ûöõìñô ìõ �ü
÷ðøìòí ìñõ ý÷ìúùóôò ðõ óôíîúðó á ôá� ôó ðññóì�îñôõ þ 7÷ôõô ðññóì�îñôõ 
 ìúú �ô ýöòõñóîýñôù ìò ñ÷ôìó ûðóôòñ
ýöòõñóîýñìöò � ñ÷ôü 
 ìúú �ô ©§§©«* ¬! ñö ñ÷ô ý÷ìúùóôò úìõñ � ðòù ñ÷ôü 
 ìúú � ô òöñì�ôù ö � 
÷öá ñ÷ô ûðóôòñ ìõ
ðñ ñ÷ðñ ñìá ô þ

7÷ô ² ýöò�íîóðñìöò ýöòùìñìöò³ á ôðòõ ñ÷ðñ ð � óö ýôõõìòí �öá ûöõìñô ÷ðõ ñö ö ôó ð ýöò�íîóðñìöò
ñ÷ðñ ðñ úôðõñ ýöòñðìòõ ð õî� õôñ ö � ðúú ñ÷ô ýöò�íîóðñìöò ûðóðá ôñôóõ ìò ñ÷ô ý÷ìúùóôò þ 7÷ô ûóö ýôõõ ö� ýóôðñ�
ìòí ð ýöá ûöõìñô ýöò�íîóðñìöò ýðòòöñ � ô ðîñöá ðñôù ðòù ùôûôòùõ öò ùôõìíò ùôýìõìöòõ þ 7÷ô � óö ýôõõìòí
�öá ûöõìñô ýúðõõ ùôøôúöû ôó ÷ðõ ñö ý÷ööõô 
÷ðñ ûðóðá ôñôóõ 
 ìúú � ô ûóöá öñôù �óöá ñ÷ô ý÷ìúùóôò ñö ñ÷ô
ûðóôòñ úðüôó ö� ýöá ûöõìñìöò þ 7÷ìõ úìõñ ö � ´ ¨�µ¥* ¬! ýöò�íîóðñìöò ûðóðá ôñôóõ 
 ìúú ùô�òô ñ÷ô õî� õôñ ö� ðúú
ûðóðá ôñôóõ ñ÷ðñ 
 ìúú � ô ðøðìúð� úô �öó ñ÷ô îõôó þ @ñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ ìò á ðòü õìñîðñìöòõ � ý÷ìúùóôò
� óö ýôõõìòí ö�; ôýñõ õ÷ðóô ýöá á öò ýöò�íîóðñìöò ûðóðá ôñôóõ öó ÷ðøô ûðóðá ôñôóõ 
 ìñ÷ ýöîûúôù õôá ðòñìýõ þ
"öó ìòõñðòýô � ðúú ý÷ìúùóôò � óö ýôõõìòí ö�; ôýñõ ìò ð � óö ýôõõìòí �öá ûöõìñô á ðü ÷ðøô ð Ü ©¶´ µ¥ËÍÙ ©§¬ ðñ�
ñóì�îñô ñ÷ðñ òôôùõ ñö � ô ýöòõìõñôòñ þ ¯øôò ìò ñ÷ðñ õðá ô � óö ýôõõìòí �öá ûöõìñô 
ô á ðü ÷ðøô ð õû ôýñóðú
ùöá ðìò � óö ýôõõìòí ö�; ôýñ ñ÷ðñ ÷ðõ ð Ü´ ¬«§¦©µÙ ©ËÍ ¬ ûðóðá ôñôó ñ÷ðñ � ðúñ÷öîí÷ òöñ ô6îìøðúôòñ � ìõ ùìóôýñúü
ýöîûúôù ñö ñ÷ô Ü©¶´ µ¥ËÍÙ ©§¬þ �ôýðîõô ö� ðúú ö � ñ÷ìõ ìñ ìõ òöñ ð íööù ìùôð ñö õìá ûúü �îìúù ñ÷ô ýöá ûöõôù
ýöò�íîóðñìöò �ü ðííóôíðñìòí ìòùìøìùîðú ý÷ìúùóôò ýöò�íîóðñìöòõ þ

7÷ô ²õñðóñâõñöû ýöòùìñìöò³ ùöôõ òöñ ìá ûúü ðòü ýöá ûúô9 ýöòñóöú ìõõîôõ ðòù ýðò �ô ôðõìúü ðîñö�
á ðñôù þ
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" ìíîóô � þ� ï � óöýôõõìòí �öá ûöõìñô

�òù �òðúúü ñ÷ô ²ô9ôýîñìöò ýöòùìñìöò³ ìõ 
÷ôóô ðúú ñ÷ô °ö
 ýöòñóöú ìõõîôõ ÷ðøô ñö � ô õöúøôù þ �ö
ðîñöá ðñìöò ýðò � ô ö ôóôù ðñ ñ÷ ìõ úôøôú ðòù ìñ ìõ ñ÷ô ùôõìíòôó ^õ óôõûöòõì� ìúìñü ñö ý÷ööõô ìò 
÷ðñ öóùôó
ñ÷ô ý÷ìúùóôò 
 ìúú � ô ô9ôýîñôù öó ÷ö
 ìòñôóá ôùìðñô ùðñð 
 ìúú � ô ÷ðòùúôù þ �ò ñ÷ô öñ÷ôó ÷ðòù � ìò óô
ðóù
�öó ñ÷ìõ ýöá ûúô9 ìñü ñ÷ô � óö ýôõõìòí �öá ûöõìñô ùôõìíòôó ìõ ìò ñ÷ô ûöõìñìöò ñö öûñìá ì<ô ðòù �òô�ñîòô ðúú
ô9ôýîñìöò ðòù ýöòñóöú ìõõîôõ ñ÷ðñ ýöî úù òöñ � ô ðùùóôõõôù ìò ð íôòôóìý ôòøìóöòá ôòñ õîý÷ ðõ ð � ôñ
öó8
�õôô � ôúö
 � þ

ø³ ´¤´Ð ´£  ÄÀåÁ[ëº
� � �� � �� �ôñ
öó8 ìõ ð õôñ ö � ìòñôóýöòòôýñôù � óö ýôõõìòí ö�; ôýñõ ñ÷ðñ ýöúúð�öóðñô �öó ð ýöá �

á öò íöðú ðòù ýðò �ô á öùì�ôù öò óîò�ñìá ô þ � õ ìúúîõñóðñôù ìò �íîóô � þ] � ìñ ýðò � ô õôôò ðõ ð õôñ ö�
� óö ýôõõìòí ö�; ôýñõ 
 ìñ÷ ýöòòôýñôù ìòûîñ ðòù öîñûîñ ûöóñõ ðòù ìòûîñ ðòù öîñûîñ ýöòñóöúõ þ

� ôøôóñ÷ôúôõõ � ì� 
ô ñð8ô ð ýúöõôó úöö8 ñ÷ô òôñ
öó8 ôòñìñü ìõ á ðùô îû ö � ñ÷ô �öúúö
 ìòí ôúôá ôòñõ
¸ ï

•
� úìõñ ö � ûóö ýôõõìòí ö�; ôýñõ

•
� úìõñ ö � ûðìóõ ö� ýöòòôýñôù öîñûîñ ûöóñ â ìòûîñ ûöóñ þ

•
� úìõñ ö � óôðùìòí ðòù 
 óìñìòí ùðñð ñüûôõ ðòù 
 ìòùö
 õì<ôõ �ì þô þ � óìòí óîúôõ� �öó ðúú ûöóñõ ìò ñ÷ô
òôñ
öó8

•
� úìõñ ö � ûðìóõ ö� ýöòòôýñôù öîñûîñ ýöòñóöú â ìòûîñ ýöòñóöúõ

•
� °ö
 ýöòñóöú ûöúìýü ñ÷ðñ 
 ìúú û öõõì� úü üìôúù ðò ðõõö ýìðñôù õý÷ôùîúô

º» ÎÉÊ½ÅÇÀ¼ÉÊ ÅÐÎ¼ÈÐ ÈÌ½É½Å¿Ì ¿Ï ÆÀÇ¾ É ÆÇ¾ÈÐ È ÑÉÆ É¼ÊÈÉÔË ÁÅèÈÌ ÅÌ ½¾È Ç¿Ì½Èç½ ¿Ï ½¾È ÂÃ»Ä ÏÊÉÐ ÈÑ¿ÊÒ ÅÌ ÆÈÇ½Å¿Ìó Õ� Õ� Õó Õ
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" ìíîóô � þ] ï � �� � �� �ôñ
öó8 � úðõõ � ìðíóðá
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� �ôñ
öó8 ÷ðõ ð ùüòðá ìý úìõñ ö � � óö ýôõõìòí ö�; ôýñõ ñ÷ðñ ýðò �ô îû ùðñôù ðñ óîò�ñìá ô þ 7÷ôóô�öóô � ñ÷ô
�ôñ
öó8 áîõñ ö ôó �ðýìúìñìôõ �öó ìò õôóñìòí öó ùôúôñìòí òô
 � óö ýôõõìòí ö�; ôýñõ þ 7÷ìõ öû ôóðñìöò ýöîúù � ô
ùöòô 
÷ìúô ñ÷ô òôñ
öó8 ìõ ô9ôýîñìòí þ � õ ð á ðññôó ö � �ðýñ ñ÷ô ðùùìñìöò öó õîûûóôõõìöò ö� ð � óö ýôõõìòí
ö�; ôýñ �óöá ñ÷ô òôñ
öó8 ùöôõ òöñ òôýôõõðóìúü ð ôýñ ñ÷ô óôõîúñ ö� ñ÷ô ûóö ýôõõ þ 7÷ô ô9 ìõñôòýô ö � ð � óö ýôõõìòí
ö�; ôýñ ìõ òöñ óôúôøðòñ ðõ úöòí ðõ ìñ ìõ òöñ ýöòòôýñôù ñö ñ÷ô ûóö ýôõõ íóðû÷ þ

@ò öóùôó ñö ùô�òô ñ÷ìõ ûóö ýôõõ íóðû÷ � ñ÷ô òôñ
öó8 áîõñ 8ôôû ñóðý8 ö � ñ÷ô úìõñ ö � ýöòòôýñôù ûðìóõ
ö� ìòûîñ ðòù öîñûîñ �öóñõ þ �ò öîñûîñ �öóñ á ðü ÷ðøô ðòü òîá� ôó ö � ìòûîñ �öóñõ ýöòòôýñôù ñö ìñ 
÷ìúô
ðò ìòûîñ ûöóñ ýðò öòúü �ô ýöòòôýñôù ñö ð õìòíúô öîñûîñ �öóñ þ

� úú ìòñôóýöòòôýñôù �öóñõ õ÷öîúù �ô õñóöòíúü ñüû ôù ðòù ô9ûôýñ ñ÷ô õðá ô � óöýôõõìòí �ðñð ñüûô þ
�îñ ñ÷ô ðá öîòñ ö � ùðñð ñö8ôòõ òôôùôù �ü ôøôóü �öóñ ìõ òöñ ûóôùôñôóá ìòôù � ùöôõ òöñ ÷ðøô ñö �ô ñ÷ô õðá ô
�öó ðúú û öóñõ ðòù ùöôõ òöñ ôøôò òôôù ñö � ô �9ôù öò óîò�ñìá ô þ 7÷ô ðá öîòñ ö � ùðñð ñö8ôòõ ñ÷ðñ ð íìøôò
�öóñ òôôùõ ñö ýöòõîá ô öó ûóöùîýô ìò ôøôóü ô9ôýîñìöò ìõ ùôñôóá ìòôù �ü ìñõ ðõõö ýìðñôù ¦¬Í ¥ªË öó � ¥Ë!ª�
¥� ¬þ @ò ûóìòýìûúô � ðòù ìò ð íôòôóìý ðûûúìýðñìöò � ñ÷ôóô ìõ òö �öóýôù óôúðñìöò �ôñ
ôôò ñ÷ô óôíìöò õì<ôõ ö�
ýöòòôýñôù ûöóñõ þ 7÷ðñ ìõ � ðò �îñûöóñ á ðòü ÷ðøô ð øôóü õá ðúú óôíìöò 
÷ìúô ñ÷ô ýöòòôýñôù @òûöóñõ ÷ðøô
úðóíôó óôðùìòí óôíìöòõ þ @ò ñ÷ìõ ýðõô ñ÷ô ûóöùîýìòí � óö ýôõõìòí ö�; ôýñ 
 ìúú ÷ðøô ñö � ô ñóìííôóôù õôøôóðú
ñìá ôõ � ô�öóô ñ÷ô óôðùìòí � óöýôõõìòí ö�; ôýñõ ýðò ûóö ýôôù 
 ìñ÷ ðò ô9ôýîñìöò þ

�ûðóñ �óöá ñ÷ô á ðìò ûóö ýôõõ íóðû÷ ùô�òôù �ü ìòñôóýöòòôýñôù �öóñõ � ð �ôñ
öó8 ÷ðõ ð õôýöòùðóü
íóðû÷ ùô�òôù �ü �öòñóöúõ ðòù ñ÷ôìó ýöòòôýñìöòõ þ � õ ðúóôðùü ýöá á ôòñôù ìò ûóôøìöîõ õôýñìöòõ � 
÷ìúô
ùðñð °ö
 ìõ ÷ðòùúôù ìò ð õüòý÷óöòöîõ á ðòòôó � ñ÷ô ýöòñóöú á ôý÷ðòìõá ìõ ôøôòñ�ùóìøôò þ � ýöòñóöú ôøôòñ
ìõ ñóðòõá ìññôù �óöá ñ÷ô öîñûîñ ýöòñóöú ñö ñ÷ô ýöòòôýñôù ìòûîñ ýöòñóöúõ ðõ õööò ðõ ìñ íôòôóðñôõ þ 7÷ô òô

ýöòñóöú øðúîô öøôó
 óìñôõ ñ÷ô ûóôøìöîõúü ô9 ìõñ ìòí öòô � ôøôò ì� ìñ ÷ðõ õñìúú òöñ � ôôò óôðù þ

�îñ 
÷ìúô ñ÷ô �öòñóöú á ôý÷ðòìõá ìõ øôóü õìá ûúô ðòù ùöôõ òöñ òôôù ðòü õîûôóøìõìöò � ñ÷ô ùðñð
°ö
 ùöôõ òôôù ö � õöá ô õöóñ ö� ô9ñôóòðú ýöòñóöú þ 7÷ô �ôñ
öó8 ìñõôú� ìõ ìò ý÷ðóíô ö� á ðòðíìòí 
 óìñìòí
ðòù óôðùìòí ö� ùðñð þ "öó ùöìòí õö ñ÷ô �ôñ
öó8 áîõñ óôõûöòù ñö ð °ö
 ýöòñóöú ûöúìýü ñ÷ðñ ÷ðõ �ôôò
ûóô�ùôñôóá ìòôù ðòù � óô ñ÷ô ô9ôýîñìöò ö� ñ÷ô � óö ýôõõìòí ö�; ôýñõ ðýýöóùìòíúü ðòù �ü ýðúúìòí ñ÷ôìó �ö
öûôóðñìöò þ

@� � �öó ìòõñðòýô � ð õñðñìý õý÷ôùîúô ìõ ùôýìùôù � 
 ìòùö
 õì<ôõ �öó ðúú û öóñõ áîõñ óôá ðìò �9ôù ùîóìòí
ô9ôýîñìöò þ 7÷ôò ñ÷ô òôñ
öó8 
 ìúú ùôñôóá ìòô ð õñðñìý õý÷ôùîúô ýöá ûúôñô ýüýúô ýöòõìõñìòí ö�

F (\)
� óìòíõ

�öó ôðý÷ òñ÷ � óö ýôõõìòí ö�; ôýñ þ 7÷ô ô9ôýîñìöò ö � ð òôñ
öó8 
 ìúú õñöû 
÷ôòôøôó ð õñöû ýöòñóöú ìõ óôýôìøôù
ðñ ñ÷ô òôñ
öó8 úôøôú �ñ÷ ìõ ýöòñóöú á ðü �ô íôòôóðñôù � �öó ìò õñðòýô � �ü ñ÷ô îõôó öó �ü ñ÷ô ð� õôòýô ö � ùðñð
ðñ ñ÷ô òôñ
öó8 ìòûîñ � þ

� ì ôóôòñ ùüòðá ìý °ö
 ýöòñóöú ûöúìýìôõ ýðò �ô îõôù ùôûôòùìòí öò ñ÷ô ûðóñìýîúðó ûóö� úôá öó
õüõñôá îòùôó õñîùüþ Ý õìòí ð ´ ¨ µ µ öó µ©�Ú ûöúìýü ñ÷ô ô9ôýîñìöò ñ÷óôðù õñðóñõ �ü ñ÷ô öîñôóá öõñ � óö ýôõõìòí



£Ð� 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

ö�; ôýñ ìò ñ÷ô �ôñ
öó8 �ñ÷ô öòô 
÷öõô öîñûîñ �öóñ ýöóóôõûöòùõ ñö ñ÷ô öîñûîñ ö � ñ÷ô �ôñ
öó8� þ @� ñ÷ìõ
� óö ýôõõìòí ö�; ôýñ ý÷ôý8 õ ñ÷ðñ ìñ ùöôõ òöñ ÷ðøô ôòöîí÷ ìòûîñ ùðñð ìñ ÷ðòùõ ñ÷ô ýöòñóöú ñö ñ÷ô � óö ýôõõìòí
ö�; ôýñ 
÷öõô öîñûîñ �öóñ ìõ ýöòòôýñôù ñö ìñõ ìòûîñõ ðòù õö öò þ @ò ñ÷ô ´ ¨* öó ¬©Í ¬¦ øôóõìöò � ñ÷ô ûóöýôõõ
õñðóñõ 
 ìñ÷ ñ÷ô � óö ýôõõìòí ö�; ôýñ ñ÷ðñ ðýñõ ðõ ñ÷ô ìòûîñ ñö ñ÷ô ý÷ðìò ðòù íôòôóðñìòí ùðñð îòñìú ðúú
� óö ýôõõìòí ö�; ôýñõ ýöòòôýñôù ñö ìñõ öîñûîñ �öóñ ýðò ûóö ýôõõ þ 7÷ôò ìñ ÷ðòùõ ýöòñóöú ñö ñ÷ôá ðòù ñ÷ôü
óôû ôðñ ñ÷ô ûóöýôõõ þ

� �ôñ
öó8 ÷ðõ ýöá ûöõìñìöòðú ûóöû ôóñìôõ õö ìñ ýðò � ô á ðùô ö � ìòñôóýöòòôýñôù �ôñ
öó8 õ ñ÷ðñ
ìò ñîóò ÷ðøô öñ÷ôó ìòñôóòðú � ôñ
öó8õ � ôñý þ 7÷ôóô�öóô � 
÷ôò úöö8 ìòí ðñ ð �ôñ
öó8 �óöá ñ÷ô ùìõñðòýô � ìñ
� ô÷ðøôõ ðúõö úì8ô ð � óö ýôõõìòí ö�; ôýñ ðòù ÷ðõ ìòûîñ ðòù öîñûîñ ùðñð ðõ 
ôúú ðõ ýöòñóöúõ þ

� � ôñ
öó8 ìõ øôóü áîý÷ óôúðñôù ñö � óö ýôõõìòí �öá ûöõìñôõ þ 7÷ô á ðìò ùì ôóôòýô ìõ ñ÷ðñ � óö ýôõõ�
ìòí �öá ûöõìñôõ ðóô ùôýìùôù ðñ ýöá ûìúô ñìá ô þ � ô�òìòí ð òô
 � óö ýôõõìòí �öá ûöõìñô óô6îìóôõ ûóöíóðá á ìòí
ð òô
 ýúðõõ ðòù ýöá� ìò ìòí ô9 ìõñìòí � óö ýôõõìòí ýúðõõôõ öó � óö ýôõõìòí �öá ûöõìñô ýúðõõôõ þ � � óö ýôõõìòí
�öá ûöõìñô ìõ õôôò ðñ óîò�ñìá ô ðõ ð óôíî úðó � óö ýôõõìòí ö�; ôýñ ðòù ñ÷ôóô�öóô áîõñ ÷ðøô ðúú °ö
 ýöòñóöú
� ô÷ðøìöó ýöùôù ìòñö ñ÷ô ýúðõõ þ 7÷ìõ �ô÷ðøìöó ýðòòöñ � ô ûðóðá ôñôóì<ôù öó ý÷ðòíôù ðòù ìõ îõîðúúü øôóü
áîý÷ ýðõô�ùôûôòùðòñ þ � � óö ýôõõìòí �öá ûöõìñô ìõ úôõõ °ô9 ì� úô ñ÷ðò ð ýöóóôõûöòùìòí � ôñ
öó8 �îñ ýðò � ô
á öóô ô� ýìôòñ ðõ ìñ ìõ ùôõìíòôù 8òö
 ìòí ñ÷ô ûðóñìýîúðó ý÷ðóðýñôóìõñìýõ ö� ñ÷ô ýöá ûöòôòñõ ðòù ñ÷ô öøôóðúú
ûóö ýôõõ �ôìòí ìá ûúôá ôòñôù þ

�ò ñ÷ô öñ÷ôó ÷ðòù � ð � ôñ
öó8 ìõ áîý÷ á öóô °ô9 ì� úô � ýðò � ô ùôýìùôù ðñ óîò �ñìá ô 
 ìñ÷öîñ
ðòü ûóöíóðá á ìòí þ � � ôñ
öó8 ìõ á öóô °ô9 ì� úô �îñ ýðò õöá ôñìá ôõ óôõîúñ úôõõ ô� ýìôòñ ñ÷ðò ð ñîòôù
ûóö ýôõõìòí ýöá ûöõìñô þ @ò íôòôóðú ñôóá õ � 
ô 
 ìúú ûóô�ôó ð �ôñ
öó8 ñö ð ûóö ýôõõìòí ýöá ûöõìñô ðòù 
 ìúú
öò úü îõô � óö ýôõõìòí �öá ûöõìñô ð�ñôó ÷ðøìòí îõôù ñ÷ô ýöóóôõûöòùìòí �ôñ
öó8 ðòù ÷ðøìòí ùôýìùôù öò
öûñìá ì<ðñìöò ñ÷ðñ 
öîúù � ô òôýôõõðóü ìò öóùôó ñö üìôúù ð á öóô ô� ýìôòñ óôõîúñ þ

� õ ð � ôñ
öó8 ýðò �ô õôôò ðõ ð � óöýôõõìòí ö�; ôýñ 
÷ôò úöö8ôù �óöá ð ùìõñðòýô � ìñ ýðò ðúõö � ô
ýúðõõì�ôù ìòñö ñ÷ô õðá ô ýðñôíöóìôõ ñ÷ðò ð � óö ýôõõìòí ö�; ôýñ þ � � ôñ
öó8 ìõ ð Í ¬Ë¬¦©§¥ËÍ �ôñ
öó8 ì� ìñ
÷ðõ òö ìòûîñõ ðòù ð �ôñ
öó8 ìõ ð ¥Ë· �ôñ
öó8 ì� ìñ ÷ðõ òö öîñûîñõ þ

�� þ� þ® þ� þ� � ðñð �öùôõ

� : ©§© ) ª!¬ ìõ ùô�òôù �óöá ñ÷ô úöíìýðú íóöîûìòí ö � ðúú ðóýõ �öó "@"� 6îôîôõ� ìò ñ÷ô íóðû÷
õ÷ðóìòí ð ýöá á öò õöîóýô �öóñ �õôô " ìíîóô � þÒ� þ 7÷ô ìòñôóôõñìòí �ôðñîóô ñ÷ðñ úôðùõ îõ ñö ñ÷ìõ úöíìýðú
íóöîûìòí ìõ ñ÷ðñ ðóýõ 
 ìñ÷ ð ýöá á öò õöîóýô á ðü ìò �ðýñ õ÷ðóô ñ÷ô õðá ô "@"� 6îôîô � ðøöìùìòí á ðòü
îòòôýôõõðóü ùðñð ýöûüìòí ðòù á öøìòí ðñ ñ÷ô öò úü ûóìýô ö� á ð8 ìòí °ö
 ýöòñóöú ìõõîôõ ð � ìñ á öóô ýöá ûúô9 þ
�îñ ñ÷ôò ðíðìò � ñ÷ôõô ìõõîôõ õ÷öîúù �ô ðîñöá ðñìý ðòù ñóðòõûðóôòñ ñö ðòüöòô òöñ 
 ìõ÷ìòí ñö îòùôóõñðòù



³ ´¤ µ ¶� · · ¸ ¹º ¹ »¼¹ºº½¾¿¹À½Áü Á? µ ¶� ·ÂÃ Ä¿Àº £Ð ¤

" ìíîóô � þÒ ï � �� � �� �ôñ
öó8 ðòù �ðñð �öùôõ

ñ÷ô ùôñðìúõ ö � ñ÷ìõ úö
� úôøôú úðüôó þ
� � �� � �� � ðñð �öùô ðýñõ ðõ ð ýöòòôýñìöò õúöñ 
÷ôóô õôøôóðú � óö ýôõõìòí ö�; ôýñõ ýðò � ô

ýöòòôýñôù þ �îñ ö� ðúú ñ÷ô ýöòòôýñôù � óö ýôõõìòí ö�; ôýñõ � öòúü öòô ýðò � ô ð ´ ¦ª!¨«¬¦ 
÷ìúô ñ÷ô óôõñ

 ìúú ðýñ ðõ «ªË¨¶ ¬¦ þ @ò öñ÷ôó 
öóùõ � ðúú ýöòòôýñôù �öóñõ ô9ýôûñ öòô áîõñ �ô @òûöóñõ þ � õ ðúóôðùü
ýöá á ôòñôù � ýöòòôýñôù �öóñõ á ðü ÷ðøô ùì ôóôòñ ðòù øðóüìòí õì<ôõ þ 7÷ô ðá öîòñ ö� ùðñð ñö8ôòõ ñ÷ðñ ðò
@òûöóñ òôôùõ ñö ûóö ýôõõ ìõ ìñõ öòúü � óìòí óîúô ðòù ñ÷ôõô � óìòí óî úôõ á ðü �ô ìòñôóûóôñôù ðõ õúìùìòí 
 ìòùö
 õ
öó ¦¬Í ¥ªË þ

�îñ ð � ðñð �öùô ìõ á öóô ñ÷ðò ð õìá ûúô ýöòòôýñìöò õúöñ þ " ìóõñ ìñ áîõñ � ô ìòñôóûóôñôù ðõ ð ùðñð
ýöòñðìòôó ðõ ìñ ìõ ÷ôóô 
÷ôóô ñ÷ô û÷üõìýðú "@"� 6îôîôõ ðóô ðýñîðúúü ìá ûúôá ôòñôù þ 7÷ô ìá ûúôá ôòñðñìöò
ö� ñ÷ôõô "@"� 6îôîôõ ìò ñ÷ô � ðñð �öùô ðùá ìñõ ùì ôóôòñ õöúîñìöòõ �îñ ñ÷ô á öõñ ìá á ôùìðñô ìõ �ðõôù öò
ð ýìóýîúðó �î ôó 
 ìñ÷ õôøôóðú óôðùìòí ðòù öòúü öòô 
 óìñ ìòí óôíìöò þ

7÷ô �ðñð �öùô ìõ ðúõö ìò ý÷ðóíô ö� 8ôôûìòí ñóðý8 ö� ñ÷ô ùì ôóôòñ óôíìöòõ ýöòòôýñôù ñö ìñ þ @ñ ìõ
ñ÷ô � ðñð �öùô óôõûöòõì� ìúìñü ñö ðøöìù ìòýöòõìõñôòñ õìñîðñìöòõ ðòù òöñì�ü ñ÷ô °ö
 ýöòñóöú ôòñìñü ö� ðòü
ô9ýôûñìöòðú õñðñô þ Côðùìòí óôíìöòõ á ðü � ô ö � ðòü õì<ô ðòù ðùøðòýô ðñ ðòü óðñô þ 7÷ôü á ðü ðúõö öøôóúðû þ
7÷ôóô�öóô � ñ÷ô öòúü îò
ðòñôù ýöòùìñìöòõ ñ÷ðñ ñ÷ô � ðñð �öùô ÷ðõ ñö ðøöìù ðóô ï

��� � óôðùìòí óôíìöò óôðùõ òöò �
 óìññôò ùðñð þ
��� 7÷ô 
 óìñìòí óôíìöò ðùøðòýôõ ð óôðùìòí óôíìöò ðòù öøôó
 óìñôõ òöò�óôðù ùðñð

� úñ÷öîí÷ ñ÷ô � ðñð �öùô ýðò �ô îòùôóõñööù ðõ ðò ìá ûúôá ôòñðñìöò ìõõîô ñ÷ðñ ìò á öõñ ýðõôõ õ÷öîúù � ô
ñóðòõûðóôòñ ñö ñ÷ô îõôó ñ÷ôóô á ðü � ô õûôýìðú ýðõôõ ìò 
÷ìý÷ ñ÷ô îõôó 
öîúù úì8ô ñö ðýýôõõ ð �ðñð �öùô
ýöòñôòñõ þ �öá ô ûöõõì� úô óôðõöòõ �öó ÷ðøìòí ñö ùö õö ðóô ï

•
� � óö ýôõõìòí ö�; ôýñ ÷ðõ ñö � ô ùìóôýñúü ýöòòôýñôù ñö ðò ô9ñôóòðú ùðñð õöîóýô ðòù ñ÷ìõ ùðñð ÷ðõ ñö



£Ð£ 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

�ô ùìóôýñúü �ôù ñö ñ÷ô � ðñð �öùô þ 7÷ìõ ìõ ð ýöá á öò õìñîðñìöò 
÷ôò ùôøôúöûìòí ûúîí� ìòõ �öó ��@õ
õîý÷ ðõ û �7 þ

•
7÷ô ýöòñôòñõ ö� ð �ðñð �öùô òôôù ñö � ô øìõîðúì<ôù þ @ò á öõñ ýðõôõ ìñ 
 ìúú � ô õî� ýìôòñ ñö ö ôó
õû ôýìðú û ìõîðúì<ôó õìò8 � óö ýôõõìòí ö�; ôýñõ ñ÷ðñ ðóô ýöòòôýñôù ñö ñ÷ô � ðñð �öùô ðõ ;îõñ ðòöñ÷ôó
óôíîúðó � óö ýôõõìòí ö�; ôýñ þ �îñ ìò öñ÷ôó ýðõôõ ìñ á ðü ìá ûöõõì� úô ñö ðøöìù ðýýôõõìòí ñ÷ô � ðñð �öùô
ùìóôýñúüþ

•
7÷ô õñðñô ö � ð �ôñ
öó8 á ðü ÷ðøô ñö � ô ûðõõìøðñôù þ 7÷ô ýöòñôòñõ ö� ñ÷ô � ðñð �öùô ðóô ðò ìá ûöóñðòñ
ûðóñ ö� ñ÷ô �ôñ
öó8 õñðñô þ 7÷ôü á ðü ÷ðøô ñö � ô ûðõõìøðñôù 
÷ôò ûðõõìøðñìòí ñ÷ô �ôñ
öó8 þ

±ô ýðò ñ÷ôóô�öóô ýöòýúîùô ðõ �öó 
÷ðñ ñ÷ô � ðñð �öùô ìõõîô ýöòýôóòõ ñ÷ðñ ðúñ÷öîí÷ ìñ ìõ ðò ìá ûúôá ôò �
ñðñìöò ùôñðìú úö ýðñôù ìò ð úö
ôó úðüôó ñ÷ðò ñ÷ô óôõñ ö � ñ÷ô � ôñ
öó8 �ðýìúìñìôõ � ìñ òôôùõ ñö ö ôó ð ýúôðó ðòù
ðýýôõõì� úô ìòñôó�ðýô ðõ õöá ôñìá ôõ ìñ 
 ìúú � ô ìòñôóôõñìòí òöñ ñö ýöá ûúôñôúü ÷ìùô ìñ �óöá ñ÷ô îõôó þ

�- �� �� � .� � � � ���/ 52� � �� �4� � �������  

7÷ô � ìí ìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú ÷ðõ �ôôò ûóôõôòñôù ðõ ð ýöá ûúôñôúü
ö�; ôýñ�öóìôòñôù á ôñðá öùôú þ 7÷ô á ôñðá öùôú ìõ ðò ð� õñóðýñìöò ö � ñ÷ô ��� � �óðá ô
öó8 ûóôõôòñôù ìò
ñ÷ô ûóôøìöîõ ý÷ðûñôó � ðòù �öó ùôøôúöûìòí ���� ô9ñôòõìøô ö�; ôýñ�öóìôòñôù ñôý÷òì6îôõ ðòù á ôñ÷öùöúöíìôõ

ôóô ðûûúìôù þ "îóñ÷ôóá öóô � � �� � �� ðûûúìôõ ñ÷ô ö�; ôýñ�öóìôòñôù á ð9 ìá ð ñ÷ðñ õñðñôõ ñ÷ðñ ²ôøôóüñ÷ìòí
ìõ ðòù ö�; ôýñ³ �õôô �× ðü� �ÒÒ®�� þ

� ôøôóñ÷ôúôõõ � � �� � �� ðùøöýðñôõ �öó ð ýúôðó õôûðóðñìöò � ôñ
ôôò � óö ýôõõ ðòù �ðñð � 
÷ìý÷ ìò
õöá ô õôòõô ìõ õìá ìúðó ñö ðùøö ýðñìòí �öó ð õôûðóðñìöò �ôñ
ôôò ùðñð ðòù öûôóðñìöòõ þ 7÷ìõ ìùôð ùöôõ òöñ
�ñ 
ôúú ìòñö ñóðùìñìöòðú ö�; ôýñ�öóìôòñôù ñ÷ ìò8 ìòí þ

@ò ñ÷ìõ õôýñìöò 
ô 
 ìúú ùìõýîõõ ðòù ;îõñì�ü 
÷ü � óôíðóùúôõõ ö� ñ÷ ìõ õôûðóðñìöò � öó ôøôò á öóô
²�ôýðîõô³ ö� ñ÷ìõ õôûðóðñìöò �ôñ
ôôò ûóö ýôõõôõ ðòù ùðñð � � �� � �� ìõ ûôó�ôýñúü ö�; ôýñ�öóìôòñôù þ

¡Å £Ø £¤ � Ú� «ªÞ °¬¯�ÙÛÇÛ±ÛÜ«¯ÛÙ °ÉÊ Û©¯¬ «ÜÛ ¬°Þ Û¯Þ Û¬ Ç° ° Ù °ÉÊ Û©¯¬

7÷ô ² ýúðõõìýðú³ 
ðü ñö ìòñôóûóôñ ðò ö�; ôýñ�öóìôòñôù õüõñôá ìõ ðõ ð õôñ ö� ôòñìñü ö�; ôýñõ ñ÷ðñ
÷öúù ùðñð ìòõìùô ðòù óôõûöòù ñö á ôõõðíôõ ñ÷ðñ ýðò á öùì�ü ñ÷ô ìòñôóòðú ùðñð ðòù õñðñô þ �ýýöóùìòí ñö
õöá ô ùôõìíò á ôñ÷öùöúöíìôõ �õôô ����öñ � �Ò]®�� ôðý÷ òöîò ìò ñ÷ô ùöá ðìò ^õ ñôóá ìòöúöíü áîõñ � ôýöá ô
ðò ö�; ôýñ ðòù ôðý÷ øôó� áîõñ � ôýöá ô ð á ôñ÷öù öò ðò ö�; ôýñ þ 7÷ô ¯9ûôóñ ûðññôóò ìòýúîùôù ìò ñ÷ô
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ÑC� �� ýðñðúöíîô ��ðóá ðò � �,,�� � 
÷ìý÷ ìõ ùôùìýðñôù ñö ìúúîõñóðñô �ðõìý ðòù �îòùðá ôòñðú ýöòýôûñõ ìò
ö�; ôýñ�öóìôòñôù ðòðúüõìõ ðòù ùôõìíò � óôýöá á ôòùõ ñö ðõõìíò ñ÷ô öûôóðñìöòõ ñö ñ÷ô ýúðõõ 
÷ö ö
òõ ñ÷ô
ùðñð òôôùôù �ü ñ÷ô öûôóðñìöò þ �ýýöóùìòí ñö õöá ô � � ûîóìõñõ ö�; ôýñõ ñ÷ðñ öòúü ÷öúù ùðñð ìòõìùô öó öòúü
÷ðøô á ôñ÷öùõ �îñ òö ðññóì�îñôõ õ÷öîúù � ô ýöòõìùôóôù !¬Í ¬Ë¬¦©§¬! ö�; ôýñõ þ

� ôøôóñ÷ôúôõõ � ñ÷ôóô ðóô á ðòü õìíòõ ñ÷ðñ ñ÷ìõ ýöòýôûñìöò ö� ð ýúðõõ ðõ ðò ô9ñôòõìöò ö � ðò ð� õñóðýñ
ùðñð ñüû ô ìõ ñöö ýöòõñóðìòôù ðòù òöñ ðú
ðüõ óôýöá á ôòùð� úô þ " ìóõñ ìñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ á öùôóò
ö�; ôýñ�öóìôòñôù ùôõìíò ÷ðõ òöñ �öúúö
ôù ñ÷ìõ á öùôú þ �ôõìíò ûðññôóòõ ðòù á ðíìýðú ö�; ôýñõ õîý÷ ðõ ýöò�
ñðìòôóõ � ìñôóðñöóõ ðòù ñóðìñõ �� úô9ðòùóôõýî � �,, �� ðóô íööù ô9ðá ûúôõ ö� ö�; ôýñõ ñ÷ðñ 
öîúù � ô ýöòõìùôóôù
²ùôíôòôóðñôù³ þ

@ñ 
öîúù �ô �ðìóúü õìá ûúô ñö ìá ûúôá ôòñ ñ÷ ìõ ýúðõõìýðú ö�; ôýñ�öóìôòñôù á öùôú �ð ýúðõõ ìõ ð õôñ ö�
ðññóì�îñôõ ûúî õ ð ýöúúôýñìöò ö � á ôñ÷öùõ ñ÷ðñ ýðò �ô ðûûúìôù ñö ñ÷ôõô ùðñð � ì� 
ô 
ôóô ;îõñ ñö á öùôú õìá ûúô
ñìá ô�ùöá ðìò ûóö ýôõõôõ þ �ò ����� ýúðõõ á ìí÷ñ ÷ðøô � �öó ô9ðá ûúô � ð ��  !" �#$%& '( á ôñ÷öù þ 7÷ô ��� ��
ýúðõõ 
öîúù óôõûöòù ñö ñ÷ìõ á ôõõðíô �ü ìòøö8 ìòí ñ÷ô ýöóóôõûöòùìòí @ò�òìñô @òûîñ Côõûöòõô � úñôóìòí
ðúíöóìñ÷á þ ¯øôò ìò ñ÷ìõ ýðõô ñ÷ô ýúðõõ 
öîúù íóö
 ñö ñ÷ô ìò�òìñô ðòù 
öîúù òöñ �ô á ðìòñðìòð� úô öó
ô9ñôòõì� úô þ

"îóñ÷ôóá öóô õîý÷ ð á öùôú ùöôõ òöñ õñðòù ñóîô ì� á öóô ýöá ûúô9 ûóö ýôõõôõ ðóô ñö � ô ðûûúìôù �
õûôýìðúúü ì� ð ûðóñìýî úðó ûóö ýôõõ ìõ á ôðòñ ñö ý÷ðòíô ñ÷ô óôûóôõôòñðñìöò ö� ñ÷ô ùðñð þ � õ ðò ô9ðá ûúô
ìá ðíìòô ÷ö
 üöî 
öîúù á öùôú ðò ""7 þ ±ô ýöî úù õñìúú ÷ðøô ðò ��� �� ýúðõõ 
 ìñ÷ ð ��"") '( á ôñ÷öù þ
7÷ìõ á ôñ÷öù � ñ÷öîí÷ � 
öîúù ý÷ðòíô ñ÷ô óôûóôõôòñðñìöò ö � ñ÷ô õìíòðú ìò õîý÷ ð 
ðü ñ÷ðñ ìñ 
öîúù � ô øôóü
ùì� ýîúñ ñö á ðìòñðìò ñ÷ìõ õðá ô óôûóôõôòñðñìöò ðõ ùðñð ö � ñ÷ô õðá ô ��� �� ýúðõõ þ

@ò á ðòü ýðõôõ � ìñ ìõ ìòñôóôõñìòí ñö 8ôôû ð ýöòýôûñîðú ùìõñìòýñìöò �ôñ
ôôò öûôóðñìöòõ ðòù ùðñð þ
7÷ìõ ìùôð ÷ðõ � ôôò îõôù ìò á ðòü ùì ôóôòñ õìñîðñìöòõ þ @ò �÷ðú� ôóñ ðòù � ^� óìôò � �Ò]�� � ñ÷ô ðîñ÷öóõ õðü
ñ÷ðñ ñ÷ôóô ðóô ñìá ôõ 
÷ôò öûôóðñìöòõ ðóô õö ýöá ûúô9 ñ÷ðñ ìñ ìõ �ôññôó ñ÷ôü �ôýöá ô ö�; ôýñõ ìò ñ÷ôá õôúøôõ þ
7÷ô ðîñ÷öóõ úìõñ ñ÷ô �öúúö
 ìòí óôðõöòõ �öó ùöìòí õö ï

��� 7÷ô öûôóðñìöò ìõ ð îõô�îú ð� õñóðýñìöò þ
��� 7÷ô öûôóðñìöò ìõ úì8ôúü ñö �ô õ÷ðóôù �ü ùì ôóôòñ ýúðõõôõ þ
�®� 7÷ô öûôóðñìöò ìõ ýöá ûúô9 þ
�� � 7÷ô öûôóðñìöò á ð8ôõ úìññúô î õô ö � ñ÷ô óôûóôõôòñðñìöò ö � ìñõ öûôóðòùõ þ
�²� Côúðñìøôúü �ô
 îõôóõ ö � ñ÷ô ýúðõõ 
 ìúú 
ðòñ ñö îõô ñ÷ô öûôóðñìöò þ

�öá ô öñ÷ôó óôðõöòõ ñ÷ðñ ýöîúù � ô ðùùôù ñö ñ÷ ìõ úìõñ ðóô ï ûðóñõ ö� ñ÷ô öûôóðñìöò ðóô õ÷ðóôù �ôñ
ôôò
ùì ôóôòñ öû ôóðñìöòõ � ñ÷ô öûôóðñìöò ýðò � ô ðûûúìôù ñö ùì ôóôòñ 8 ìòùõ ö� ùðñð � ñ÷ô öûôóðñìöò ÷ðõ á ôá öóü



£Ð³ 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

öó á ðòü ùì ôóôòñ öû ôóðñìöòõ ýðò � ô ðûûúìôù ñö ñ÷ô õðá ô ýúðõõ ö � ùðñð þ
�îó ùöá ðìò ìõ ùìíìñðú õìíòðú ûóöýôõõìòí ðòù 
ô òôôù ñö �òù ð á ôñðû÷öó ñ÷ðñ ìõ ýúöõô ñö ñ÷ô ô9�

ûôóñõ îòùôóõñðòùìòí ö� ñ÷ôìó ùöá ðìò þ @ò ùìíìñðú õìíòðú ûóö ýôõõìòí � îõôóõ ô9ûôýñ ñö �òù ð ýúôðó ùìõñìòýñìöò
� ôñ
ôôò ð ûóö ýôõõ ðòù ìñõ ìòûîñ ðòù öîñûîñ ùðñð þ

�ñ ñ÷ìõ ûöìòñ ìñ ìõ ìá ûöóñðòñ ñö õñóôõõ ñ÷ðñ öîó ûöìòñ ö� øìô
 öò ö�; ôýñ�öóìôòñôù ùôõìíò ìõ øôóü
ýúöõô ñö ñ÷ðñ ö� �üíððóù ^õ � ðúóôðùü ùôõýóì� ôù ìò � þ� þ® þ �ò ö�; ôýñ�öóìôòñôù á öùôú ìõ ðú
ðüõ á öùôúìòí ð
Ú§¬¶ þ �òù ð õüõñôá � ðõ ô9ûúðìòôù ìò õôýñìöò � þ� þ�� ìõ ð õôñ ö � ìòñôóðýñìòí ö�; ôýñõ � 
÷ìý÷ ðóô îõîðúúü
óôûóôõôòñìòí ûóö ýôõõôõ ìò ñ÷ô õüõñôá þ �îó ùô�òìñìöò ö � ð � óö ýôõõìòí ö�; ôýñ ìõ ìò úìòô 
 ìñ÷ ñ÷ ìõ ìùôð ö�
ö�; ôýñ�öóìôòñðñìöò ðòù 
öîúù � ô ôøôò �ô ðùá ìññôù �ü á öóô ñóðùìñìöòðú ùô�òìñìöòõ þ �ööý÷ ��ööý÷ � �ÒÒ��� �
�öó ìò õñðòýô � ð�ñôó ýìñìòí á öóô óôõñóìýñìøô ùô�òìñìöòõ ôòùõ îû ùô�òìòí ðò ö�; ôýñ ðõ ²ðòüñ÷ìòí 
 ìñ÷ ð ýóìõûúü
ùô�òôù �öîòùðóü³ ðòù ÷ô íìøôõ ñ÷ô ô9ðá ûúô ö� ð ý÷ôá ìýðú ûóö ýôõõ ìò ð á ðòî �ðýñîóìòí ûúðòñ þ

�òù ðúñ÷öîí÷ ñ÷ô ö�; ôýñõ ìò ð õüõñôá ðóô îõîðúúü óôûóôõôòñìòí ûóöýôõõôõ � 
ô �ôúìôøô ñ÷ðñ 
ô
õ÷öîúù ðúõö á öùôú ðõ ðò ö�; ôýñ ðúú ñ÷ô ùðñð ìòøöúøôù ìò ñ÷ôá þ � õ ð á ðññôó ö� �ðýñ � ð á öùôú ýðò �ô öòúü
ýúðõõì�ôù ðõ íööù öó �ðù ì� ìñ �ñõ ìñõ ûîóûöõô �õôô õôýñìöò � þ� þ�� þ �ñ÷ôó ðîñ÷öóõ ÷ðøô ðúõö ðíóôôù öò
ñ÷ ìõ õðá ô ìùôð þ @ò �Ñ óð÷ðá � �ÒÒ �� � @ðò Ñ óð÷ðá ùôõýóì�ôõ õôøôóðú á ôñ÷öùõ �öó ùôýìùìòí 
÷ðñ õ÷öîúù ðòù
õ÷öîúù òöñ � ô ðò ö�; ôýñ �îñ ÷ô ðúõö ôá û÷ðõì<ôõ ñ÷ô �ðýñ ñ÷ðñ ²ûîóûöõô ìõ ñ÷ô ý÷ìô� ùôñôóá ìòðòñ ö � 
÷ðñ
ìõ ñö � ô ð ýúðõõ³ þ

" ìòðúúü� ðòöñ÷ôó ÷ìòñ ñ÷ðñ ûóöá öñô ñ÷ô ìùôð ñ÷ðñ � �� � �� ìõ ²ñóîúü³ ö�; ôýñ�öóìôòñôù ìõ ñ÷ðñ ìñ
ûóöøìùôõ á ðòü ö� ñ÷ô ðùøðòñðíôõ ö � ö�; ôýñ�öóìôòñðñìöò õîý÷ ðõ ï

•
¯òýðûõîúðñìöò ðòù @ò �öóá ðñìöò ÷ ìù ìòí

•
@ò÷ôóìñðòýô ðòù �öúüá öóû÷ìõá

•
� öùîúðóìñü ðòù �ýðúð� ìúìñü

•
�öá ûöõìñìöò

• Cô�îõô

�- �� � .� � � � 1 � 1 *�1+, �41 5 � 3 � � 5 3 � � 3 0 +/�1��3 �

� õ 
ô ÷ðøô õôôò � �� � �� ö ôóõ ð ýöá ûúôñôúü ö�; ôýñ�öóìôòñôù á ôñðá öùôú �öó ùìíìñðú õìíòðú
ûóö ýôõõìòí þ � ôøôóñ÷ôúôõõ � ñ÷ô ýöòõô6îôòýô ö � ðûûúüìòí ö�; ôýñ�öóìôòñôù á öùôúìòí ñôý÷òì6îôõ ñö ñ÷ô õìíòðú
ùöá ðìò òöñ õîóûóìõìòíúü üìôúùõ ð Ñ óðû÷ìýðú � öùôú ö� �öá ûîñðñìöò þ
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±ô 
 ìúú òö
 ýöá ûðóô � �� � �� íóðû÷ìýðú á öùôú ñö ñ÷öõô ìòñóöùîýôù ìò õôýñìöò � þ² þ @ò öóùôó
ñö ùö õö 
ô 
 ìúú � óõñ õîá á ðóì<ô ñ÷ô á ðìò ûóöûôóñìôõ ö � ìñõ íóðû÷ìýðú á öùôú ï

��� @ò ñ÷ô � �� � �� íóðû÷ìýðú � ö� ñ÷ô á ðìò òöùôõ ìò ñ÷ô íóðû÷ ýöóóôõûöòù ñö � óö ýôõõìòí ö�; ôýñõ þ

��� �ü ýöòòôýñìòí �öóñõ �óöá ùì ôóôòñ � óö ýôõõìòí ö�; ôýñõ 
ô ðóô ùô�òìòí ñ÷ô ðóýõ ìò ñ÷ô íóðû÷ìýðú
á öùôú þ

�®� 7÷ôõô ðóýõ ìò ñ÷ô íóðû÷ ðóô ìòñôóûóôñôù ðõ îò�öîòùôù "@"� 6îôîôõ 
÷ôóô ùðñð ñö8ôòõ ðóô 
 óìññôò
ðòù óôðù þ

�� � � óö ýôõõìòí ö�; ôýñõ ûóöùîýôâýöòõîá ô �óöá ñ÷ô "@"� 6îôîôõ ìò ð õüòý÷óöòöîõ á ðòòôó � 
÷ôò ñöúù
ñö ùö õö �ü ñ÷ô °ö
 ýöòñóöú ôòñìñüþ

�²� 7÷ô ùðñð ýöòõîá ûñìöòâûóöùîýñìöò óðñô ö� � óö ýôõõìòí ö�; ôýñõ ìõ òöñ �9ôù

�- � 7÷ìõ ýöòõîá ûñìöò óðñô á ðü øðóü ðñ óîò ñìá ô þ

��� �ü ýöòòôýñìòí ýöòñóöúõ �óöá ùì ôóôòñ � óö ýôõõìòí ö�; ôýñõ 
ô ðóô ðúõö ùô�òìòí ð õôýöòùðóü õôñ ö�
ðóýõ þ

�] � �öòñóöúõ ðóô ñóðòõá ìññôù îõìòí ðò ôøôòñ�ùóìøôò á ôý÷ðòìõá ðõ õööò ðõ ñ÷ôü ðóô íôòôóðñôù þ

�Ò� �öòñóöúõ ðóô òöñ ôò6îôîôù ðòù ñ÷ôü öøôó
 óìñô ûðõñ øðúîôõ ôøôò ì� ñ÷ôü ÷ðøô òöñ �ôôò óôðù þ

7÷ô � óõñ �öîó ûóöûôóñìôõ ìò ñ÷ô úìõñ õìá ûúü ýöò� óá ñ÷ô �ðýñ ñ÷ðñ � �� � �� ^õ íóðû÷ìýðú � ö� ìõ ðûûóöûóìðñô
�öó õìíòðú ûóö ýôõõìòí ðõ ñ÷öõô ûóöû ôóñìôõ ðóô õ÷ðóôù �ü á öõñ ô9 ìõñìòí íóðû÷ìýðú á öùôúõ ñ÷ðñ ÷ðøô �ôôò
îõôù ìò ñ÷ìõ ùöá ðìò þ

7÷ô �ðýñ ñ÷ðñ � óö ýôõõìòí ö�; ôýñõ ýðò ûóöùîýôâýöòõîá ô ùì ôóôòñ 6îðòñìñìôõ ö� ùðñð ñö8ôòõ úôðùõ
îõ ñö ö� õôóøô ñ÷ðñ öîó á öùôú ýðò �ô á öóô ôðõìúü ðõõìá ìúðñôù ñö �ðñð°ö
 �ôñ
öó8 õ �õôô � þ² þ� þ®� þ 7÷ô
²� óìòí óîúôõ³ ö � �ðñð°ö
 � ôñ
öó8 õ ðóô ñóðòõúðñôù ìòñö óôíìöò õì<ôõ ìò ñ÷ô � �� � �� á öùôúõ þ 7÷ô 6îðòñìñü
ö� ùðñð ñö8ôòõ ñö �ô ûóöùîýôù öó ýöòõîá ôù �ü ð � óö ýôõõìòí ö�; ôýñ �öóñ ìõ õûôýì�ôù �ü íìøìòí ìñõ óôíìöò
ð ûðóñìýî úðó õì<ô þ 7÷ìõ ìõ ûóôýìõôúü 
÷ðñ � ðñð°ö
 �ôñ
öó8 õ � óìòí óîúôõ îõîðúúü õû ôýì�üþ

�îñ ýöá á öò �ðñð°ö
 � ôñ
öó8õ õîý÷ ðõ �üòý÷óöòöîõ � ðñð°ö
 � ôñ
öó8õ ÷ðøô � óìòí óîúôõ ñ÷ðñ
ðóô õñðñìýðúúü ùô�òôù �õôô � þ² þ� þ�� þ @ò öóùôó ñö ÷ðøô óôíìöòõ óôõì<ôð� úô ðñ óîò�ñìá ô úì8ô ñ÷öõô �öîòù ìò
� �� � �� 
ô ÷ðøô ñö ñîóò ñö �üòðá ìý � ðñð°ö
 �ôñ
öó8 õ �õôô õôýñìöò � þ² þ� þ- � þ

�öñô ñ÷öîí÷ � ñ÷ðñ ñ÷ô � �� � �� á ôñðá öùôú ùöôõ òöñ óô6îìóô ðúú á öùôúôù ðûûúìýðñìöòõ ñö ÷ðøô
ùüòðá ìýðúúü óôõì<ôð� úô óôíìöòõ þ 7÷ðñ ìõ 
÷ü ð � �� � �� ýöá ûúìðòñ á öùôú ýðò � ô ðúõö ðõõìá ìúðñôù ñö ð
�üòý÷óöòöîõ � ðñð°ö
 � ôñ
öó8 þ 7÷ôóô�öóô � 
÷ôñ÷ôó ð � �� � �� á öùôú ýðò �ô õñðñìýðúúü õý÷ôùîúôù öó



£Ðß 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

òöñ ìõ òöñ ð �îòùðá ôòñðú ìõõîô þ � õ �öó ñ÷ô íôòôóðú ýðõô 
ô 
 ìúú ôò õîóô ñ÷ðñ õý÷ôùîúìòí ýðò � ô ùüòðá ìýðúúü
û ôó�öóá ôù þ �îñ ìò á ðòü ðûûúìýðñìöòõ � ðòù îòùôó õöá ô îõîðúúü ðýýôûñð� úô óôõñóìýñìöòõ � õñðñìý õý÷ôùîúìòí
ýðò � ô û ôó�öóá ôù þ

� õ ð � óõñ ýöòýúîõìöò � �ü úöö8 ìòí ðñ ñ÷ô � óõñ õì9 ûóöûôóñìôõ ðòù ñð8 ìòí ìòñö ðýýöîòñ ñ÷ô ûóôøìöîõ
ùìõýîõõìöò 
ô á ðü ýöòýúîùô ñ÷ðñ � �� � �� ^õ íóðû÷ìýðú � ö� ìõ ð ï

� .ý Áºº½Â ¼Ö µ Öü¹� ½¿/ µ ¹À¹0Áå  ÄÀåÁ[ë�

�îñ ñ÷ô ýöòñóöú á ôý÷ðòìõá ìò � �� � �� ìòñóöùîýôõ õöá ô ùì ôóôòýôõ þ @ñõ ôøôòñ�ùóìøôò õüòñð9
ìòñóöùîýôõ ðò ô9ñôòõìöò ñö ñ÷ô �ðõìý � óö ýôõõ � ôñ
öó8 ðòù � ðñð°ö
 úðòíîðíô þ 7÷ìõ ô9ñôòõìöò ñ÷öîí÷
ìõ ðúá öõñ ìùôòñìýðú ñö ñ÷ðñ ìò �öòñô9ñ�ð
ðóô � óö ýôõõ � ôñ
öó8õ �õôô õôýñìöò � þ² þ� þ]� þ 7÷ô ðõüòý÷óöòöîõ
ýööóùìòðñìöò ìòñóöùîýôù ìò ñ÷ðñ á öùôú ìò öóùôó ñö � ô ð� úô ñö îõô ýöòñô9ñ ìò �öóá ðñìöò ñö ýöòñóöú ×��
ô9ôýîñìöò ÷ðõ ñ÷ô õðá ô óô6îìóôá ôòñõ ðòù �ôðñîóôõ ñ÷ðò � �� � �� ^õ ýöòñóöú á ôý÷ðòìõá þ 7÷ô ìòñôóûóôñð�
ñìöò íìøôò ñö ýöòñóöúõ ìò � �� � �� ìõ õúìí÷ñúü ùì ôóôòñ ðõ ýöòñóöúõ ðóô õôôò ðõ ôøôòñõ ùìóôýñúü ñóðøôúúìòí
�óöá � óö ýôõõìòí ö�; ôýñ ñö � óöýôõõìòí ö�; ôýñ � 
 ìñ÷öîñ ñ÷ô òôôù ö � ðò ìòñôóá ôùìðñô óôíìõñôó õîý÷ ðõ ñ÷ô
öòô ùôûúöüôù ìò �öòñô9ñ�ð
ðóô � óöýôõõ �ôñ
öó8 õ þ �îñ ñ÷ôò ðíðìò � ñ÷ôõô ðóô öòúü ìá ûúôá ôòñðñìöò ùôñðìúõ
ðõ ñ÷ô �ðõìý ðòù �îòùðá ôòñðú �ô÷ðøìöó � ìúúîõñóðñôù �ü öîó ûóöû ôóñìôõ � ñö Ò � ðóô �îúúü ýöá ûðñì� úô þ

�ôýðîõô ö� ðúú ñ÷ ìõ � 
ô ýðò õðü ñ÷ðñ � �� � �� ^õ íóðû÷ìýðú á öùôú ö � ýöá ûîñðñìöò ìõ ô6îìøðúôòñ
ñö ð ï

�»ÁüÀÄ1À>¹å¹[Ä .¹üä ý Áºº½Â ¼Ö µ Öü¹� ½¿/ µ ¹À¹0Áå  ÄÀåÁ[ë�

�öñô ñ÷ðñ îòñìú òö
 
ô ÷ðøô ýöòõýìöîõúü òöñ á ôòñìöòôù ñ÷ô � ðñð �öùô ìõõîô ô9ûöõôù ìò õôýñìöò
� þ� þ® þ ±ô ýöòõìùôó ñ÷ðñ ìõõîô ðõ ðò ìá ûúôá ôòñðñìöò ùôñðìú ðõ �ðó ðõ � �� � �� ^õ íóðû÷ìýðú � ö� ìõ
ýöòýôóòôù þ �òü
ðü� ìñ ìõ ìòñôóôõñìòí ñö ùìõýîõõ ÷ö
 ñ÷ìõ ð ôýñõ ñ÷ô �ðõìý íóðû÷ìýðú á öùôú þ

� �� � �� ^õ � ðñð �öùô ìòñóöùîýôõ ð øðóìðòñ öò ñ÷ô �ðõìý íóðû÷ìýðú � ö� ðùùìòí ð õôýöòùðóü
òöùô ñüûô þ @ò ñ÷ìõ úðüôó � òöùôõ ìò ñ÷ô íóðû÷ ýðò � ô ôìñ÷ôó � óö ýôõõìòí �öùôõ öó � ðñð �öùôõ þ

�ôýðîõô ñ÷ô � ôòô�ñõ ðòù ðûûúìýðñìöòõ ö� á ð8 ìòí ñ÷ìõ ìõõîô ô9ûúìýìñ ìò � �� � �� ^õ íóðû÷ìýðú
� ö� ðóô òöñ õî� ýìôòñúü ýúôðó 
ô ÷ðøô ý÷öõôò òöñ ñö �ðõô ñ÷ô á öùôú öò ìñõ ô9 ìõñôòýô þ �ôøôóñ÷ôúôõõ ìñ ìõ
ìòñôóôõñìòí ñö òöñô � ðõ ð ûöìòñôó �öó �îñîóô 
öó8 � ñ÷ðñ ìñõ ìòýúî õìöò á ð8ôõ öîó íóðû÷ìýðú á öùôú óôõôá� úô
ð �ôñóì �ôñ ðòù ûðóñìýîúðóúü ðò (� ¬«§ã(¦¥¬Ë§¬! � ¬§¦¥ ) ¬§ �õôô õôýñìöò � þ² þ� þ�� � 
÷ôóô � ðñð �öùôõ ðóô
´ µ©«¬ ðòù � óö ýôõõìòí ö�; ôýñõ ðóô §¦©Ë¥§¥ªË þ
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" ìíîóô � þ�, ï � �� � �� � ðñð �öùô



£Ð\ 7÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú

�- �- ./ 0 0 1�2 1 � � � 3 � 45/ ��3 � �

@ò ñ÷ìõ ý÷ðûñôó 
ô ÷ðøô ûóôõôòñôù ñ÷ô � ìíìñðú � ìíòðú � óö ýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú
�� �� � �� � þ 7÷ìõ á ôñðá öùôú á ðü � ô ýöòõìùôóôù ñ÷ô á ðìò ýöòñóì�îñìöò ö� ñ÷ìõ ñ÷ôõìõ ðòù ìõ �ðõìýðúúü ð
óôõîúñ ö � ð� õñóðýñìòí ñ÷ô ýöòýôûñîðú óôõîúñõ �öîòù ìò ñ÷ô ��� � �óðá ô
öó8 þ

� �� � �� ýöá� ìòôõ ñ÷ô ðùøðòñðíôõ ö � ñ÷ô ö�; ôýñ�öóìôòñôù ûðóðùìíá 
 ìñ÷ õüõñôá ôòíìòôôóìòí
ñôý÷òì6îôõ ðòù ûðóñìýîúðóúü 
 ìñ÷ íóðû÷ìýðú � öùôúõ ö� �öá ûîñðñìöò ìò öóùôó ñö ö ôó ð íôòôóìý á ôñðá öùôú
ñ÷ðñ ýðò � ô ìòõñðòñìðñôù ñö á öùôú ðòü 8 ìòù ö � õìíòðú ûóö ýôõõìòí óôúðñôù õüõñôá þ

7ö ùö õö ñ÷ô á ôñðá öùôú ûóôõôòñõ ð ýúðõõì� ýðñìöò ö� õìíòðú ûóö ýôõõìòí ö�; ôýñõ ìòñö ñ
ö �ðõìý
ýðñôíöóìôõ ï ö�; ôýñõ ñ÷ðñ ûóöýôõõ öó � ¦ª«¬¥ËÍ ö�; ôýñõ ðòù ö�; ôýñõ ñ÷ðñ ÷öúù ùðñð öó � ¦ª«¬¥ËÍ : ©§©
ö�; ôýñõ þ � óö ýôõõìòí ö�; ôýñõ óôûóôõôòñ ñ÷ô ö�; ôýñ�öóìôòñôù ôòýðûõîúðñìöò ö� ð ûóö ýôõõ öó ðúíöóìñ÷á þ 7÷ôü
ìòýúîùô õîûûöóñ �öó õüòý÷óöòöîõ ùðñð ûóö ýôõõìòí ðòù ðõüòý÷óöòöîõ ôøôòñ�ùóìøôò ýöòñóöú ûóö ýôõõìòí ðõ

ôúú ðõ ð ýöò�íîóðñìöò á ôý÷ðòìõá ðòù ð ô9ûúìýìñ úì�ô ýüýúô þ � ðñð ìòûîñ ðòù öîñûîñ ñö � óö ýôõõìòí ö�; ôýñõ
ìõ ùöòô ñ÷óöîí÷ � ª¦§ ðòù ýöòñóöú ùðñð ìõ ÷ðòùúôù ñ÷óöîí÷ ñ÷ô 'ªË§¦ªµ á ôý÷ðòìõá þ �ò ñ÷ô öñ÷ôó ÷ðòù
� óö ýôõõìòí � ðñð ö�; ôýñõ áîõñ ö ôó ð ÷öá öíôòôöîõ íôññôóâõôññôó ìòñôó�ðýô ðòù õîûûöóñ �öó á ôñð ö�; ôýñ
�ðýìúìñìôõ õîý÷ ðõ óô°ôýñìöò ðòù ðîñöá ðñìý õôóìðúì<ðñìöò õôóøìýôõ þ

7÷ô á ôñðá öùôú ðúõö ûóôõôòñõ á ôý÷ðòìõá õ �öó ýöá ûöõìòí õñðñìýðúúü ðòù ùüòðá ìýðúúü 
 ìñ÷ �ðõìý
� �� � �� ö�; ôýñõ þ �ñðñìý ýöá ûöõìñìöòõ ðóô ýðúúôù � ¦ª«¬¥ËÍ 'ª¶´ ª¥§¬ ðòù ùüòðá ìý ýöá ûöõìñìöòõ ðóô
ýðúúôù ) ¬§� ª¦· þ

" ìòðúúü ñ÷ô � �� � �� á ôñðá öùôú ýðò ðúõö � ô ýöòõìùôóôù ðõ ðò ö�; ôýñ�öóìôòñôù ìá ûúôá ôòñðñìöò
ö� ð íóðû÷ìýðú � öùôú ö � �öá ûîñðñìöò � ûðóñìýîúðóúü ñ÷ô 'ªË§¬Þ §ã©� ©¦¬ : ©§©Ï ª� ) ¬§� ª¦· þ

±ô á ðü ñ÷ôóô�öóô ýöòýúîùô ñ÷ðñ ñ÷ô á ôñðá öùôú ÷ôóô ùôõýóì� ôù ûóôõôòñõ ð ýöá ûóô÷ôòõìøô ýöò�
ýôûñîðú �óðá ô
öó8 ñö á öùôú õìíòðú ûóö ýôõõìòí õüõñôá õ ðòù ðûûúìýðñìöòõ þ 7÷ô á ôñðá öùôú ÷ðõ ðúóôðùü
÷ðù ìñõ ûóðýñìýðú øðúìùðñìöò 
 ìñ÷ ñ÷ô ��� � �óðá ô
öó8 ûóôõôòñôù ìò ñ÷ô ûóôøìöîõ ý÷ðûñôó þ 7÷ôóô�öóô �
ðòù ðúñ÷öîí÷ 
ô �ôúìôøô ìò ñ÷ô á ôñðá öùôú íôòôóðúìñü� ìñ ÷ðõ öòúü � ôôò øðúìùðñôù ìò ñ÷ô ðîùìö ðòù áîõìý
ùöá ðìò þ
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7÷ô �ðõìý � �� � �� á ôñðá öùôú ÷ðõ ûóöøôò ñö � ô îõô�îú �öó á öùôúìòí � �� ûóö ýôõõôõ ðòù
ðûûúìýðñìöòõ þ 7÷ô ûóôõôòñ ý÷ðûñôó ìõ ýöòýôóòôù 
 ìñ÷ ñ÷ô ðûûúìýð� ìúìñü ö� ñ÷ô á ôñðá öùôú ñö á öóô ð��
õñóðýñ ûóö ýôõõôõ ñ÷ðñ ðóô óôúðñôù ñö ñ÷ô � �� ùöá ðìò �îñ ðúõö ñö ÷ìí÷ôó� úôøôú õôá ðòñìý ùöá ðìòõ þ @ñ
ñîóòõ öîñ ñ÷ðñ ñ÷ìõ òô
 á ôñðá öùôú � ìòõñðòýô ö� ñ÷ô �ðõìý � �� � �� � � ñõ 
ôúú ñö ñ÷ô ìùôð ö� �öòñôòñ
7óðòõá ìõõìöò þ ±ô ìòñóöùîýôù ñ÷ô ìùôð ö� �öòñôòñ 7óðòõá ìõõìöò ìò ��á ðñóìðìò ðòù ÷ ôóóôóð � �,, �ð� ðòù
úðñôó ùôøôúöû ôù ìñ ìò ��á ðñóìðìò ðòù ÷ ôóóôóð � �,, ��� � 
÷ôóô ñ÷ô ��; ôýñ�öóìôòñôù �öòñôòñ 7óðòõá ìõõìöò
� ôñðá öùôú �� � �7� � 
ðõ � óõñ ûóôõôòñôù ðõ õîý÷ þ @ò ñ÷ô ûóôõôòñ ý÷ðûñôó 
ô 
 ìúú ÷ ìí÷úìí÷ñ ìñõ á ðìò
�ôðñîóôõ þ

� õ ðîùìö ðòù áîõìý ûóö ýôõõìòí ðûûúìýðñìöòõ ñôòù ñö ìòýóôðõô ñ÷ôìó úôøôú ö� ð� õñóðýñìöò ðòù ñö
ðûûóöðý÷ ñ÷ô ôòù�îõôó úôøôú ìñ õôôá õ ýúôðó ñ÷ðñ öòô ö � ñ÷ô �ö ýîõôõ ìõ ñö õñôû îû �óöá ñ÷ô õìíòðú ûóöýôõõìòí
óôðúá ðòù ùìóôýñúü ðùùóôõõ ñ÷ô ýöòñôòñ úôøôú ö � ðò ðîùìö õöîóýô þ 7÷ô ñôóá ýöòñôòñ�ûóö ýôõõìòí ìõ ñ÷ôóô�öóô
� ôýöá ìòí ýöá á öòúü ðýýôûñôù ��ðáîóóì � �ÒÒÒ � �÷ìðóìíúìöòô � �,,, � × ðó; ðúðìòôò � �ÒÒÒ� þ �öòñôòñ ûóö ýôõõ�
ìòí ìõ ð íôòôóðú ñôóá ñ÷ðñ ìòýúîùôõ ðûûúìýðñìöòõ õîý÷ ðõ ýöòñôòñ ðòðúüõìõ � ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ
öó ýöòñôòñ��ðõôù óôñóìôøðú þ

± ÷ìúô á ðòîðú ðòòöñðñìöò ÷ðõ �ôôò îõôù �öó á ðòü üôðóõ ìò ùì ôóôòñ ðûûúìýðñìöòõ � ñ÷ô �ö ýîõ
òö
 ìõ öò �òùìòí ðîñöá ðñìý ýöòñôòñ ô9ñóðýñìöò ðòù ýöòñôòñ ûóö ýôõõìòí ñööúõ þ �ò ìòýóôðõìòí òîá�ôó
ö� ûóö; ôýñõ �ö ýîõ öò ñ÷ô ô9ñóðýñìöò ö� á ôðòìòí�îú �ôðñîóôõ �óöá ðò ðîùìö õìíòðú þ � ôðò
÷ìúô � õñðòùðóùõ
úì8ô � �¯ Ñ � �� ðóñ 4òô< � �,,� � � ðò;îòðñ÷ ôñ ðú þ� �,,�� ðóô ñóüìòí ñö �òù ð ýöòøôòìôòñ 
ðü ö � ùôõýóì� ìòí
ðîùìöøìõîðú ýöòñôòñ þ �ôøôóñ÷ôúôõõ � ýöòñôòñ ùôõýóìûñìöò ìõ îõîðúúü ñ÷öîí÷ñ ö� ðõ ðò ðùùìñìöòðú ìò �öóá ðñìöò
õñóôðá ðññðý÷ôù ñö ñ÷ô ðýñîðú ýöòñôòñ ðòù ñ÷ô öò úü ôòøìõìöòôù õýôòðóìö ìõ ñ÷ðñ ö� ð õôðóý÷ ðòù óôñóìôøðú
�óðá ô
öó8 þ
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7÷ô �ðõìý ìùôð 
÷ôò ìá ûúôá ôòñìòí ð ýöòñôòñ ûóöýôõõìòí õý÷ôá ô ìõ ñö ÷ðøô ð ûóôøìöîõ ðòðúüõìõ
õñôû ìò 
÷ìý÷ ñ÷ô ýöòñôòñ ö � ñ÷ô õìíòðú ìõ ìùôòñì�ôù ðòù ùôõýóì�ôù þ 7÷ôò ñ÷ìõ ùôõýóìûñìöò ýðò � ô ýúðõõì�ôù �
ñóðòõá ìññôù � öó ñóðòõ�öóá ôù þ �öòñôòñ ùôõýóìûñìöò ìõ î õîðúúü ñ÷öîí÷ñ ö� ðõ ðò ðùùìñìöòðú õñóôðá ö�
ìò �öóá ðñìöò ñö �ô ðññðý÷ôù ñö ñ÷ô ðýñîðú ýöòñôòñ þ ÷ö
ôøôó � ì� 
ô ðóô ð� úô ñö �òù ð ñ÷öóöîí÷ ðòù
óôúìð� úô ùôõýóìûñìöò 
ô ýðò ñ÷ìò8 ö� �öóíôññìòí ð�öîñ ñ÷ô õìíòðú ðòù ýöòýôòñóðñô öò ûóö ýôõõìòí öòúü ìñõ
ùôõýóìûñìöò þ �òù � ðõ ìñ 
 ìúú úðñôó �ô ùìõýîõõôù � ñ÷ô íöðú ö � �òùìòí ðò ðûûóöûóìðñô ýöòñôòñ ùôõýóìûñìöò ìõ
øôóü áîý÷ óôúðñôù ñö ñ÷ô ñðõ8 ö� ìùôòñì�üìòí ðòù ùôõýóì� ìòí ñ÷ô õö�ýðúúôù Üª¨Ë! (� ¬«§ þ

�ôðóìòí ñ÷ôõô ûóôøìöîõ ìùôðõ ìò á ìòù � ð á ôñðá öùôú ö � ýöòñôòñ ñóðòõá ìõõìöò �õôô " ìíîóô ² þ�� ìõ
ûóöûöõôù ðõ ð íôòôóðú �óðá ô
öó8 �öó ýöòñôòñ��ðõôù ðûûúìýðñìöòõ þ � õ 
ô 
 ìúú úðñôó õôô ðòü ýöòñôòñ��ðõôù
ðûûúìýðñìöò ýðò � ô á öùôúôù ðõ ð õî� õôñ ö� ñ÷ìõ á ôñðá öùôú þ

7÷ô á ôñðá öùôú ìõ �ðõôù öò ðò ðòðúüõìõ�õüòñ÷ôõìõ ûóö ýôõõ þ 7÷ôóô�öóô � ñ÷ô öòúü ùðñð ìòøöúøôù
ìò ñ÷ô ñóðòõá ìõõìöò õñôû ìõ ñ÷ô ýöòñôòñ ùôõýóìûñìöò ñð8 ìòí ñ÷ô �öóá ö� á ôñðùðñð þ � áîúñìúôøôú ýöòñôòñ
ùôõýóìûñìöò ñóôô ìõ îõôù ðõ ðò ô� ýìôòñ óôûóôõôòñðñìöò ö � ñ÷ô ìùôòñì�ôù �öîòù ��; ôýñ ÷ìôóðóý÷üþ �ôøôóðú
ñôý÷òöúöíìôõ ðóô ðøðìúð� úô �öó óôûóôõôòñìòí ýöòñôòñ ùôõýóìûñìöò � �îñ � ñð8 ìòí ìòñö ðýýöîòñ öîó ô9ûôóìôòýô
ìò � �¯ Ñ��õ õñðòùðóùì<ðñìöò ûóö ýôõõ ��ôññôóõ ôñ ðú þ� �ÒÒÒ� � 
ô 
öîúù ìò ð íôòôóðú õìñîðñìöò óôýöá á ôòù
ðò 5� ���ðõôù á ôñðùðñð úðòíîðíô õîý÷ ðõ � �¯ Ñ��õ � � � þ

� ûóöûôóñü ùôóìøôù �óöá öîó � � �7� ìõ ñ÷ðñ ì� ñ÷ôóô ìõ ð õîìñð� úô ýöòñôòñ ùôõýóìûñìöò � ñ÷ô ðýñîðú
ýöòñôòñ ìñõôú� á ðü òö úöòíôó �ô òôôùôù ðòù 
ô ýðò ýöòýôòñóðñô öò ñóðòõá ìññìòí öò úü ìñõ ùôõýóìûñìöò þ 7÷îõ �
ñ÷ô óôýôìøôó õ÷öî úù �ô ð� úô ñö ìòñôóûóôñ ñ÷ô ìò �öóá ðñìöò ñ÷ðñ � ìò ñ÷ô �öóá ö� á ôñðùðñð � ìõ ðøðìúð� úô ðñ
ìñõ ìòûîñõ � ðòù õüòñ÷ôõì<ô òô
 ýöòñôòñ óôúü ìòí öòúü öò ñ÷ìõ ùôõýóìûñìöò þ @ñ ìõ ûöõõì� úü ìò ñ÷ô áîõìý �ôúù

÷ôóô ñ÷ìõ úðõñ õñôû ÷ðõ �ôôò �îóñ÷ôó ùôøôúöû ôù � ðòù ñ÷ðñ �ðýñ ðúúö
 õ îõ ñö ñ÷ìò8 ö� õîý÷ ð ñóðòõá ìõõìöò
õý÷ôá ô �ôìòí ðøðìúð� úô öò ñ÷ô òôðó �îñîóô þ

7÷ô � � �7� ùöôõ òöñ 
öóóü ð�öîñ ôòýöùìòí �ùôúìñü öó õìíòðú ùìõñöóñìöò ìò ñ÷ô ýúðõõìýðú õôòõô þ
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ô á ðü òôôù ñö
8ôôû õìíòðú�úôøôú �ùôúìñü 
÷ìúô ìò öñ÷ôóõ 
ô á ðü ;îõñ � ô ìòñôóôõñôù ìò ñ÷ô ðûûóö9 ìá ðñô ýöòñôòñ ìò ð� õñóðýñ
ñôóá õ þ

�îùìö óôûóôõôòñðñìöòõ ýðò �ô ýúðõõì�ôù ðýýöóùìòí ñö ñ÷ô �öúúö
 ìòí ûóöûôóñìôõ �ûôóýöô ôñ ðú þ� �ÒÒ]� ï
ôòýöùð� ìúìñü � õüòñ÷ôõì<ð� ìúìñü � íôòôóôýìñü� á ôðòìòí�îúòôõõ � ðýýîóðýü� ô� ýìôòýü ðòù ýöá ûðýñòôõõ þ � óôû�
óôõôòñðñìöò ìõ õðìù ñö �ô ¬Ë«ª!©�µ¬ ì� ìñ ýðò �ô ùìóôýñúü ùôóìøôù �óöá ñ÷ô 
ðøô�öóá þ �ò ñ÷ô öñ÷ôó ÷ðòù
ìñ ìõ õðìù ñö � ô ÚË§* ¬¥�©�µ¬ ì� ðò ²ðûûóöûóìðñô³ õöîòù ýðò � ô ö�ñðìòôù �óöá ñ÷ô óôûóôõôòñðñìöò þ �
ùôõýóìûñìöò ñ÷ðñ ìõ �öñ÷ ôòýöùð� úô ðòù õüòñ÷ôõì<ð� úô ìõ õðìù ñö � ô ¥Ë$¬¦§¥�µ¬� þ

7÷ô á öóô Í ¬Ë¬¦© µ ð óôûóôõôòñðñìöò ìõ ñ÷ô á öóô 8 ìòù ö� õöîòùõ ìñ 
 ìúú �ô ðûûúìýð� úô ñö þ �öîòù
óôûóôõôòñðñìöòõ ñ÷ðñ ðóô ÷ ìí÷úü õôá ðòñìý �öó ¶ ¬©Ë¥ËÍÌ ¨ µ � îõô ûðóðá ôñôóõ 
 ìñ÷ ýúôðó ÷ ìí÷�úôøôú á ôðòìòí
ðòù ðóô ôðõìôó ñö á ðòìûîúðñô þ í ««¨¦©«Ú ìõ ð á ôðõîóô ö� ÷ö
 ûôóýôûñîðúúü õìá ìúðó ñ÷ô õüòñ÷ôõì<ôù õöîòù
ìõ ñö ñ÷ô öóìí ìòðú öòô 
÷ìúô ¬6 «¥¬Ë«Ú ìõ ð á ôðõîóô ö � ÷ö
 �ðó óôùîòùðòýü ýðò � ô ô9ûúöìñôù ìò ð íìøôò
óôûóôõôòñðñìöò þ " ìòðúúü� «ª¶´ ©«§Ë¬ ìõ ;îõñ ñ÷ô óðñìö � ôñ
ôôò ðýýîóðýü ðòù óôùîòùðòýü ðòù ìñ ìõ ð
á ôðõîóô ö� ÷ö
 óôùîòùðòýü ýðò �ô ô9ûúöìñôù 
÷ìúô á ðìòñðìòìòí ð ýôóñðìò úôøôú ö� ðýýîóðýüþ

7÷óöîí÷öîñ ñ÷ìõ ý÷ðûñôó 
ô 
 ìúú îõô ñ÷ô 
öóù ²ùôõýóìûñöó³ øôóü ö�ñôò þ � úñ÷öîí÷ ñ÷ ìõ ýöòýôûñ
÷ðõ ðúóôðùü � ôôò �óöîí÷ñ îû ìò ùì ôóôòñ ûðóñõ ö � ñ÷ô 7÷ôõìõ ìñ ìõ ìòñôóôõñìòí ñö óôûóöùîýô ðíðìò ìñõ
ùô�òìñìöò þ ±ô 
 ìúú î õô ñ÷ô öòô íìøôò ìò ñ÷ô � �¯ Ñ�� õñðòùðóù 
÷ôóô ð !¬«¦¥´ §ª¦ ìõ ùô�òôù ðõ ²ð
óôûóôõôòñðñìöò ö � ð Ì ¬©§¨¦¬ ñ÷ðñ ùô�òôõ ìñõ õüòñð9 ðòù õôá ðòñìýõ³ þ �òù ð �ôðñîóô ìõ ùô�òôù ðõ ð ²ð
ùìõñìòýñìøô ý÷ðóðýñôóìõñìý ö � ñ÷ô ùðñð 
÷ìý÷ õìíòì�ôõ õöá ôñ÷ìòí ñö õöá ô�öùü³ þ

7÷ô � � �7� ìõ óôúðñôù ñö õöá ô ô9 ìõñ ìòí á öùôúõ ðòù á ôñðá öùôúõ þ @ñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ
õîý÷ ð ñóðòõá ìõõìöò á öùôú ýðò � ô õôôò ðõ ð õñôû � ôüöòù �÷ðòòöò ðòù ±ôðøôóõ ñóðùìñìöòðú ýöá áîòìýðñìöò
á öùôú ��÷ðòòöò ðòù ±ôðøôó � �Ò�Ò� þ ±ô 
 ìúú �îóñ÷ôó ùìõýîõõ ñ÷ìõ ìõõîô ìò õôýñìöò ² þ® þ� þ 7÷ô á ôñðá öùôú
ìõ ðúõö 6îìñô óôúðñôù ñö �ñóîýñîóôù �îùìö � ð á ôñðá öùôú �öó ðîùìö ðòù áîõìý ñóðòõá ìõõìöò ìòýúîùôù ìò ñ÷ô
� �¯ Ñ�� õñðòùðóù ��ý÷ôìóôó � �ÒÒÒý� þ ±ô 
 ìúú ýöá á ôòñ ðòù ô9ûúöìñ ñ÷ìõ óôúðñìöò ìò õôýñìöò ² þ® þ� þ

@ò ñ÷ô òô9ñ õôýñìöòõ � 
ô 
 ìúú ûðóñìýîúðóì<ô ñ÷ìõ á ôñðá öùôú ñö ñ÷ô ýðõô ö� ðîùìö ðòù áîõìý ýöò�
ñôòñ ñóðòõá ìõõìöò ðòù 
 ìúú í ìøô õöá ô ùôñðìúõ öò ôðý÷ ö � ñ÷ô ýöá ûöòôòñõ �îòýñìöòðúìñüþ
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ô 
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¡H £¤£¤ � Ú«¯ ¬ ¥ °±¯Û±¯I
7÷ô ñôóá ýöòñôòñ ûóö ýôõõìòí ÷ðõ ðúóôðùü � ôôò ðóöîòù �öó ð �ô
 üôðóõ �× ðó; ðúðìòôò � �ÒÒÒ �

�÷ìðóìí úìöòô � �,,, � �ðáîóóì � �ÒÒÒ� �îñ ìñõ á ôðòìòí ìõ õñìúú îòýúôðó ðòù ð á ðññôó ö � ýöòñóöøôóõüþ ± ÷ôò 
ô
ñðú8 ð�öîñ ýöòñôòñ ðòðúüõìõ � ýöòñôòñ �óö
 õìòí � ýöòñôòñ ìòùô9 ìòí � ýöòñôòñ ûóö ýôõõìòí öó ýöòñôòñ ñóðòõ�öó�
á ðñìöò 
ô ðóô îõîðúúü ðùùóôõõìòí ñ÷ô ÷ìí÷ôó� úôøôú ìò �öóá ðñìöò ñ÷ðñ ð õìíòðú ûóöùîýôù �ü ðò ðîùìöøìõîðú
õöîóýô ýðóóìôõ 
 ìñ÷ ìò þ

¯øôò ñ÷öîí÷ ñ÷ô ûóôøìöîõ ûõôîùö�ùô�òìñìöò ìõ ýöòõôóøðñìøô ìò ìñõ õýöû ô � ìñ ðúóôðùü ìòýúîùôõ ð
ýóîýìðú ðòù õöá ôñìá ôõ ûöúôá ìýðú ñôóá ï ÷ ìí÷ôó�úôøôú þ @ñ ìõ ñóîô ñ÷ðñ ñ÷ìõ úð�ôú ðõõîá ôõ ñ÷ðñ ìñ ìõ � ôìòí
ýöá ûðóôù ñö õöá ôñ÷ìòí ôúõô � ðòù ñ÷ìõ õöá ôñ÷ìòí ôúõô ìõ î õîðúúü ñ÷ô õìíòðú ûóö ýôõõìòí úôøôú þ ¯øôò õö �

÷ðñ ð�öîñ õôá ðòñìý �ôðñîóôõ ñ÷ðñ ýðò �á öóô öó úôõõ ùìóôýñúü � � ô ô9ñóðýñôù �óöá ñ÷ô ðýñîðú õìíòðúß @õ
ýöúöó ð úö
� úôøôú ùôõýóìûñöó öó ð ÷ìí÷ �úôøôú õôá ðòñìý �ôðñîóô ö� ð øìõîðú ö�; ôýñß �÷öîúù 
ô ýöòõìùôó ûìñý÷
ðõ ð ÷ìí÷ôó� úôøôú �ôðñîóô ðõ öûûöõìñô ñö ìñõ õìíòðú�ûóö ýôõõìòí ýöîòñôóûðóñ � �îòùðá ôòñðú �óô6îôòýüß ÷ö

ýðò 
ô ùìõñìòíîìõ÷ � ôñ
ôôò ñ÷ô ð� õñóðýñìöò úôøôú ìá ûúìôù �ü õöá ô ûôóýôûñîðú �ôðñîóô úì8ô úöîùòôõõ ðòù
õöá ô öñ÷ôó 
 ìñ÷ á öóô õôá ðòñìý úöðù õîý÷ ðõ íôòóôß

@ñ ìõ öîó öûìòìöò ñ÷ðñ �öó ùôýìùìòí 
÷ôñ÷ôó õöá ôñ÷ìòí ìõ ýöòñôòñ öó òöñ 
ô áîõñ ðùùóôõõ ìñõ
�îòýñìöòðú øðúîô þ 7÷ôóô�öóô 
ô 
 ìúú îõô ñ÷ô 
öóù ýöòñôòñ �öó ðòü ûìôýô ö� ìò �öóá ðñìöò óôúðñôù ñö ñ÷ô
ðîùìö õöîóýô ñ÷ðñ ìõ ìò ðòü 
ðü á ôðòìòí�îú �ñ÷ðñ ìñ ýðóóìôõ õôá ðòñìý ìò �öóá ðñìöò � ñö ñ÷ô ñðóíôñôù îõôó þ
7÷îõ � ñ÷ô ùôõýóìûñìöò ö� ñ÷ðñ ýöòñôòñ ýðò �ô ñ÷öîí÷ñ ö� ðõ ð ýöòñôòñ ÷ìôóðóý÷ü 
 ìñ÷ ùì ôóôòñ úôøôúõ ö�
ð� õñóðýñìöò � ðòü ö� ñ÷ôá ûöñôòñìðúúü îõô�îú �öó õöá ô îõôóõ þ @ò ñ÷ðñ õôòõô � ñ÷ìò8 ö � ÷ö
 ùì ôóôòñ 
öîúù ð
ýöòñôòñ ùôõýóìûñìöò ö � ð õöòí �ô ì� ñ÷ô ñðóíôñôù îõôó 
ðõ ð òðìøô úìõñôòôó öó ðò ô9ûôóñ áîõìýöúöíìõñ þ ¯øôò
ð úö
� úôøôú ùôõýóìûñöó õîý÷ ðõ ñ÷ô õû ôýñóðú ôòøôúöûô ö� ð õìíòðú ýðò � ô ñ÷öîí÷ñ ö� ðõ ð ûðóñìýîúðó úôøôú
ö� ýöòñôòñ ùôõýóìûñìöò ñðóíôñôù �öó ñ÷ô õìíòðú ûóö ýôõõìòí ôòíìòôôó þ ±ô õî� õýóì� ô ñ÷ô ðúóôðùü ýöá á ôòñôù
ùô�òìñìöò ö� ð ùôõýóìûñöó ìò � �¯ Ñ � ðõ ²ð ùìõñìòýñìøô ý÷ðóðýñôóìõñìý ö � ñ÷ô ùðñð 
÷ìý÷ õìíòì�ôõ õöá ôñ÷ìòí
ñö õöá ô�öùü³ þ

@ò ñ÷ô òô9ñ õôýñìöòõ 
ô 
 ìúú ðúõö õôô ÷ö
 öîó ìùôð ö� ýöòñôòñ � ñõ 
ôúú ìòñö ðò ö�; ôýñ�öóìôòñôù
á ôñðá öùôú þ



× ´¤ ¸ ÁÀ½=¹À½Áü £³Ð

¡H £¤£Ø È ± �°J±Ù È ÉÊ Û©¯¬

� õ ðúóôðùü á ôòñìöòôù ìò ñ÷ô ìòñóöùîýñìöò ñö ñ÷ìõ ý÷ðûñôó � ñ÷ô á ðìò íöðú ö� ñ÷ô ýöòñôòñ ñóðòõ�
á ìõõìöò á ôñðá öùôú ìõ ñö ðòðúü<ô ñ÷ô õìíòðú � ìùôòñì�ü õöîòù ö�; ôýñõ ðòù ùôõýóì� ô ñ÷ôá ìò ðò ðûûóöûóìðñô

ðüþ �îñ � � ô�öóô íôññìòí ðòü ùôôûôó ìòñö ñ÷ô ùì ôóôòñ á öùîúôõ ñ÷ðñ á ð8ô îû ñ÷ô á ôñðá öùôú � ìñ ìõ
òôýôõõðóü ñö ÷ðøô ð ýúôðó ìùôð ö� 
÷ðñ 
ô á ôðò 
÷ôò ñðú8 ìòí ð�öîñ �öîòù ��; ôýñõ þ

� ðü� ô ñ÷ô á öõñ ýöá á öòúü ðýýôûñôù ùô�òìñìöò ö� ð �öîòù ��; ôýñ ìõ ñ÷ðñ óôúðñôù ñö � ìôóóô
�ý÷ðô ôó ^õ ñ÷ôöóìôõ ��ý÷ðô ôó � �Ò--� þ @ò ��÷ìöò � �Ò]®� � ð �öîòù ��; ôýñ ìõ ùô�òôù ðõ ²ðòü õöîòù û÷ô�
òöá ôòöò öó ôøôòñ û ôóýôìøôù ðõ ð ýö÷ôóôòñ 
÷öúô �þþþ� óôíðóùúôõõ ìñõ õöîóýô öó á ôðòìòí³ þ � úñ÷öîí÷ ñ÷ìõ
ùô�òìñìöò á ìí÷ñ � ô îõô�îú �óöá ð ûõüý÷ö�ðýöîõñìýðú öó û ôóýôûñîðú ûöìòñ ö � øìô
 � ìñ ìõ òöñ õö �óöá ðò
ìá ûúôá ôòñðñìöò öó ôòíìòôôóìòí ûöìòñ ö� øìô
 þ

�ñ÷ôó ô9ûúðòðñìöòõ ö � ðò ö�; ôýñ �óöá ð áîúñìá ôùìð ûöìòñ ö� øìô
 óôõîúñ ìò ùô�òìñìöòõ 
 ìñ÷
ð òðóóö
ôó õýöû ô �õôô �7öúöòôò � �,,,� � ðõ ðò ô9ðá ûúô ö� ñ÷ô îõô ö� ö�; ôýñõ �óöá ð û÷üõìýðú á öùôúõ
û ôóõû ôýñìøô� þ @ò � �¯ Ñ��õ � îúñìá ôùìð �ôõýóìûñìöò �ý÷ôá ô ðò ö�; ôýñ ìõ ùô�òôù ðõ �öúúö
 õ ï ²� ûôóýôìøð� úô
ö�; ôýñ ìõ ðò ôòñìñü ñ÷ðñ ô9 ìõñõ � ì þô þ ÷ðõ ñôá ûöóðú ðòù õûðñìðú ô9ñôòñ � ìò ð òðóóðñìøô 
öóúù �ô þí þ 7öá ^õ
ûìðòö � þ �ò ð� õñóðýñ ö�; ôýñ ìõ ñ÷ô óôõîúñ ö � ðûûúüìòí ð� õñóðýñìöò ñö ð ûôóýôìøð� úô ö�; ôýñ �ô þí þ ðòü ûìðòö �³ þ

@ò ñ÷ ìõ õôýñìöò 
ô ìòñôòù ñö íìøô ð ýúôðó ùô�òìñìöò ö� 
÷ðñ ìõ á ôðòñ 
÷ôò ñðú8 ìòí ð�öîñ ñ÷ìõ
ìùôð þ "öó ùöìòí õö � 
ô óôúü öò ùô�òìñìöòõ íìøôò ñö õìá ìúðó ýöòýôûñõ ìò öñ÷ôó ðóôðõ þ ¯ õû ôýìðúúü 
ô óô�ôó ñö
ñ÷ô ��; ôýñ�� óìôòñôù ûðóðùìíá ðõ ùôõýóì�ôù ìò õôýñìöò � þ� þ @ñ ìõ ìòñôóôõñìòí ñö òöñô � ñ÷öîí÷ � ñ÷ô õñóöòí
óôúðñìöò ñ÷ôóô ÷ðõ ñóðùìñìöòðúúü �ôôò � ôñ
ôôò � � ñôý÷òöúöíìôõ ðòù ýöá ûîñôó áîõìý öó õöîòù õìíòðú ûóö�
ýôõõìòí ��öûô � �ÒÒ �ð� þ � õ ð á ðññôó ö � �ðýñ � ñ÷ô ùô�òìñìöò 
ô 
 ìúú úðñôó ìòñóöùîýô ýðò � ô õôôò ðõ ð õîûôóõôñ
ðòù ýöòýôûñîðú ôò÷ðòýôá ôòñ ö � öñ÷ôó ûóôøìöîõúü ìòñóöùîýôù ýöòýôûñõ �õôô ��ýðúôññì ðòù ÷ô� ôú � �ÒÒ �� �
�öó ô9ðá ûúô� þ

� õ ðúóôðùü ýöá á ôòñôù ìò õôýñìöò � þ� þ® � úðò × ðü ìòýúîùôõ ìò ÷ìõ ùô�òìñìöò ö� � � ñ÷ô á ð9 ìá ð
ñ÷ðñ ²ôøôóüñ÷ìòí ìõ ðò ö�; ôýñ³ �× ðü � �ÒÒ®� þ "öúúö
 ìòí ñ÷ìõ õðá ô ìùôð � 
÷ôò ùôðúìòí 
 ìñ÷ ��; ôýñ � óìôòñôù
�öîòù � óöýôõõìòí � ôøôóüñ÷ìòí áîõñ � ô ñ÷öîí÷ñ ö � ðõ ðò ö�; ôýñ ï ð õöîòù õñóôðá ìõ ðò ö�; ôýñ � ð ñóðý8
ìõ ðò ö�; ôýñ � ð áîõìýðú òöñô ìõ ðò ö�; ôýñ � ðòù ðò ìòõñóîá ôòñ ìõ ðò ö�; ôýñ þ 7÷ôõô ö�; ôýñõ ÷ðøô ùì ôóôòñ
ûóöû ôóñìôõ ðòù óôúðñô �ôñ
ôôò ñ÷ôá ìò ùì ôóôòñ 
ðüõ þ

�ôñ îõ õôô ð �ðõìý ô9ðá ûúô þ @ò ð õöîòù õñóôðá 
ô ÷ðøô ð òîá� ôó ö � ñóðý8 õ öòô ö � 
÷ìý÷
ýöòñðìòõ ð ñóîá ûôñ ûôó�öóá ðòýô þ @ò ñ÷ìõ ñóðý8 � ñ÷ôóô á ðü � ô ùì ôóôòñ ðòù ìùôòñìýðú òöñôõ �õðá ô ûìñý÷ �
õðá ô úöîùòôõõ � õðá ô ðññðý8 ñüûô � þ 7÷îõ � ðñ � óõñ õìí÷ñ � 
ô á ìí÷ñ ùìõñìòíî ìõ÷ �öîó ùì ôóôòñ 8 ìòùõ ö�
ö�; ôýñõ ï

��� 7÷ô 
÷öúô õöîòù õñóôðá



£³³ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú
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" ìíîóô ² þ� ï Ý� � ö�; ôýñ ùìðíóðá ö � ð õìá ûúô ðîùìö õñóôðá

��� �îó õôñ ö� ñóðý8 õ �öîñ ö � 
÷ìý÷ 
ô ýöòýôòñóðñô öò ñ÷ô öòô 
 ìñ÷ ñ÷ô ñóîá ûôñ û ôó�öóá ðòýô �
�®� 7÷ô ìòõñóîá ôòñ ìò ñ÷ðñ ñóðý8 �ñóîá ûôñ �
�� � �òü òîá� ôó ö � òöñôõ ìò ñ÷ô ñóðý8

� õ ð � óõñ ðòù �ðõìý ìòñôóûóôñðñìöò � " ìíîóô ² þ� ìúúîõñóðñôõ ð ûöõõì� úô Ý� � ö�; ôýñ ùìðíóðá ö� ñ÷ô õüõñôá þ
�ò ñ÷ô öñ÷ôó ÷ðòù � ìò õôýñìöò � þ� þ� 
ô ùô�òôù ð ýúðõõ ðõ ðò ð� õñóðýñ óôûóôõôòñðñìöò ö � ð õôñ

ö� ö�; ôýñõ ñ÷ðñ ýöá ûúü 
 ìñ÷ ðò ìùôòñìýðú � ô÷ðøìöó þ "öúúö
 ìòí ñ÷ô ûóôøìöîõ ô9ðá ûúô � 
ô ýöîúù ùô�òô

÷ðñ ñ÷ô ýúðõõ �öîòùK�ñóôðá � �îùìöK7óðý8 � @òõñóîá ôòñ ðòù õö öò õ÷öîúù �ô÷ðøô úì8ô þ 7÷ô Ý� � ýúðõõ
ùìðíóðá ö � ñ÷ô ûóôøìöîõ ô9ðá ûúô 
öîúù �ôýöá ô ñ÷ô öòô ùôûìýñôù ìò " ìíîóô ² þ® � 
÷ìý÷ õ÷öîúù � ô óôðù ï
² ð �öîòù �ñóôðá ìõ á ðùô îû ö � ðòü òîá� ôó ö� 7óðý8 õ �ð 7óðý8 ýðò öòúü � ôúöòí ñö ð õìòíúô �ñóôðá � Û
ðò �îùìö 7óðý8 ìõ óôúðñôù ñö ð õìòíúô @òõñóîá ôòñ ðòù ðò @òõñóîá ôòñ ýðò � ô óôýöóùôù ìòñö ùì ôóôòñ
7óðý8õ Û ðò �îùìö 7óðý8 ìõ ðúõö á ðùô îû ö� ðòü òîá�ôó ö� òöñôõ 
÷ìý÷ ÷ðøô ðò ðõõö ýìðñìöò óôúðñìöò

 ìñ÷ ñ÷ô ìòõñóîá ôòñ ñ÷ðñ ûóöùîýôù ñ÷ôá Û 7óîá ûôñ ìõ ð ûðóñìýîúðó ýðõô ö� ðò @òõñóîá ôòñ ��ô÷ðøôõ úì8ô
ðò @òõñóîá ôòñ �îñ á ðü ðùù õûôýì�ý � ô÷ðøìöó� ðòù � öòö �îùìö 7óðý8 ðòù �ñôóôö �îùìö 7óðý8 ðóô
ûðóñìýîúðó ýðõôõ ö� �îùìö 7óðý8õ ìò 
÷ìý÷ ð �ñôóôö �îùìö 7óðý8 áîõñ ýöòñðìò ñ
ö � öòö �îùìö 7óðý8 õ
ðòù ð � öòö �îùìö 7óðý8 ýðò � ô ýöòñðìòôù ìò ðñ á öõñ öòô �ñôóôö �îùìö 7óðý8 þ³ î

± ÷ôò ùôýúðóìòí ð ýúðõõ � 
ô áîõñ ðõ8 öîóõôúøôõ 
÷ðñ õ÷öîúù � ô ìñõ �¬* ©$¥ª¦ ùôýúðóìòí á ôñ÷öùõ
ïã¿½È ½¾É½ ÅÌ Ì¿ ÑÉË ½¾ÅÆ ÈçÉÐÎ¼È ÅÆ ½ÊË ÅÌÁ ½¿ æÀÅ¼Ô É ÁÈÌÈÊÅÇ Ð ¿ÔÈ¼ ¿Ï É Æ¿ÀÌÔ Æ½ÊÈÉÐ ÉÌÔ Å½ ÅÆ 	ÀÆ½ æ ÈÅÌÁ ÀÆÈÔ ½¿Å¼¼ÀÆ½ÊÉ½È ½¾È Ð È½¾¿Ô¿¼¿ÁËÕ » Æ É Ð É½½ÈÊ ¿Ï ÏÉÇ½ é ÉÆ É¼ÊÈÉÔË ¾ÅÁ¾¼ÅÁ¾½ÈÔ ÅÌ ÆÈÇ½Å¿Ì ò Õ� é É ÆÅÌÁ¼È Ç¿ÌÇÈÎ½ ¿Ê ÆËÆ½ÈÐ Ð ÉË æÈÐ¿ÔÈ¼ÈÔ ÔÅ�ÈÊÈÌ½¼Ë ÉÇÇ¿ÊÔÅÌÁ ½¿ ½¾È ÎÀÊÎ¿ÆÈ ¿Ï ½¾È Ð¿ÔÈ¼ Å½ÆÈ¼Ï Õ
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" ìíîóô ² þ® ï Ý� � õìá ûúì�ôù ýúðõõ ùìðíóðá óôûóôõôòñìòí ðò ðîùìö õñóôðá

�öó ñ÷ðñ ûîóûöõô þ 7÷ô ýúðõõ M��N�M$&%OP � �öó ô9ðá ûúô � á ìí÷ñ ÷ðøô á ôñ÷öùõ õîý÷ ðõ ������ ��)&OQR '( �
" �N�  N S$&�P %N$ '( T �ò ñ÷ô öñ÷ôó ÷ðòù 
ô õ÷öî úù ðúõö ìùôòñì�ü ñ÷ô ðññóì�îñôõ ñ÷ðñ 
 ìúú � ô îõôù ñö
ùìõñìòíîìõ÷ ñ÷ô õñðñô ö � ñ
ö ö�; ôýñõ �ôúöòíìòí ñö ð õðá ô ýúðõõ þ @ò ñ÷ðñ õôòõô � �öó ô9ðá ûúô � 
ô õ÷öîúù
ìùôòñì�ü ñ÷ô ðññóì�îñôõ ñ÷ðñ á ðü ðúúö
 îõ ñö ùìõñìòíîìõ÷ ñ
ö ùì ôóôòñ ìòõñóîá ôòñõ �ñóîá ûôñ ðòù ûìðòö � þ
±ô á ðü ôòù îû ÷ðøìòí ð ùìðíóðá õìá ìúðó ñö ñ÷ô öòô ùôûìýñôù ìò " ìíîóô ² þ� þ

7÷ô ûóôøìöîõ ùìðíóðá � ñ÷öîí÷ � ùöôõ òöñ ô9ûúìýìñúü õ÷ö
 öîó � óõñ ÷üûöñ÷ôõìõ ö� ôøôóüñ÷ìòí � ôìòí
ðò ²�öîòù ��; ôýñ³ þ 7÷ðñ ìõ � ðúú ñ÷ô ôúôá ôòñõ ðóô ö�; ôýñõ �îñ ñ÷ôóô ìõ òö ô9ûúìýìñ óôúðñìöò ìò �ôñ
ôôò
ñ÷ôá ñö õ÷ö
 ñ÷ðñ ñ÷ôü õ÷ðóô õöá ô ýöá á öòðúìñìôõ þ "öó ùöìòí õö � ñ÷ô öòúü á ìõõìòí úìò8 
ô õ÷öîúù ðùù ìõ
ñ÷ô �ðýñ ñ÷ðñ ôøôóü ýúðõõ ìò öîó á öùôú õ÷öîúù � ô ð õî� ýúðõõ ö � ñ÷ô �öîòù��; ôýñ õîû ôóýúðõõ þ 7÷ô ùìðíóðá

öîúù ñ÷ôò �ôýöá ô �ûóôøìöîõúü ìòñóöùîýôù á ôñ÷öùõ ðòù ðññóì�îñôõ ðóô òöñ õ÷ö
ò �öó õìá ûúìýìñü � ñ÷ô öòô
ìúúîõñóðñôù ìò " ìíîóô ² þ² þ

�öñô ñ÷ðñ �öúúö
 ìòí ñ÷ ìõ á öùôú 
ô 
 ìúú ñóôðñ ôøôóü � ìñ ö� ðîùìö ýöòñôòñ ðõ ðò ö�; ôýñ öò ìñõ ö
ò þ
"öó ñ÷ðñ óôðõöò � ðõ 
ô 
 ìúú úðñôó õôô � ² ýöòñôòñ ùôõýóìûñìöò³ ìõ øôóü áîý÷ óôúðñôù ñö ²ö�; ôýñ ìùôòñì�ýðñìöò³ þ

@ñ ìõ ðúõö ìá ûöóñðòñ ñö òöñô ñ÷ðñ �öîòù ��; ôýñõ ìò ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò
� ôñðá öùôú ðóô ìò �ðýñ � óö ýôõõìòí � ðñð ö�; ôýñõ ìòõñðòýôõ ö� ñ÷ô � �� � �� á ôñðá öùôú �õôô õôýñìöò � þ� þ�� þ

DE F� *�� ��1 5 U / �5� ��V U 53 4WX

7÷ô íôòôóðú � úö ý8 ùìðíóðá ö � ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú ÷ðõ ðú�
óôðùü �ôôò ìòñóöùîýôù ðòù ìõ ìúúî õñóðñôù ìò �íîóô ² þ� þ @ò ñ÷ìõ õôýñìöò 
ô 
 ìúú <ööá ìòñö ñ÷ô ùì ôóôòñ
ýöá ûöòôòñõ ðòù ô9ûúðìò ñ÷ôìó õñóîýñîóô ðòù óôúðñìöò 
 ìñ÷ ñ÷ô óô6îìóôù ûóö ýôõõôõ þ � õ ð � óõñ íôòôóðú
ìòñóöùîýñìöò ñö ñ÷ô ùì ôóôòñ � úö ý8 õ ìò �íîóô ² þ- 
ô ûóôõôòñ ñ÷ô õðá ô � úö ý8 ùìðíóðá �îñ òö
 ðùùìòí
ýöòñô9ñîðú ìò �öóá ðñìöò �öó ôðý÷ ö � ñ÷ô ýöá ûöòôòñõ þ �öñô ðúõö ñ÷ðñ ñ÷ô ùìðíóðá òö
 ðúõö óô°ôýñõ ñ÷ô
ûöõõì� ìúìñü ñ÷ðñ ñ÷ô � ôýöùôó ðòù ñ÷ô �üòñ÷ôõì<ôó ýöá áîòìýðñô ôìñ÷ôó ñ÷óöîí÷ � ðñð öó ñ÷óöîí÷ �öòñóöúõ þ



£³ß 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ� ï Ý � � ýúðõõ ùìðíóðá óôûóôõôòñìòí ðò ðîùìö õñóôðá

" ìíîóô ² þ² ï 7÷ô ²ôøôóüñ÷ìòí ìõ ð õöîòù ö�; ôýñ³ Ý � � ýúðõõ ùìðíóðá

" ìíîóô ² þ- ï ¯9ûúðìò ìòí ñ÷ô � � �7� � úö ý8 � ìðíóðá
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@ñ ìõ ìòñôóôõñìòí ñö ûöìòñ öîñ ñ÷ðñ ðúñ÷öîí÷ ðúú ñ÷ô ýöá ûöòôòñõ ÷ðøô óôúðñìöòõ ðòù ùôûôòùôòýìôõ �
ðò ìò õñðòýô ö � ñ÷ô � � �7� ùöôõ òöñ òôôù ñö ìá ûúôá ôòñ öó îõô ðúú ö� ñ÷ôá þ @ò õöá ô ýðõôõ � �öó ìòõñðòýô �
õöá ô � úö ý8õ á ðü � ô õî� õñìñîñôù �ü ÷îá ðò ìòñôóøôòñìöò þ ±ô 
 ìúú í ìøô õöá ô ô9ðá ûúôõ ö � õîý÷ õý÷ôá ôõ ìò
õôýñìöòõ ² þ® þ® ðòù ² þ® þ� ðòù õöá ô õû ôýì�ý ðûûúìýðñìöòõ ìò õôýñìöò ² þ� þ

¡H £Ø £¤ YÚÛ �ÛÞ «±¯© YÜ«± ¬Þ ¯¯ÛÜ

7÷ô ñóðòõá ìññôó ìõ ìò ý÷ðóíô ö� ñð8 ìòí ðò ìòûîñ õìíòðú ðòù ñóðòõá ìññìòí ìñõ ýöòñôòñ�óôúðñôù á ôñð�
ùðñð þ @ñ ìõ 
÷ðñ 
ô ýðúú ñ÷ô ¬Ë«ª!¥ËÍ ´ ¦ª«¬� 
÷ìý÷ ýðò � ô ùôýöá ûöõôù ìòñö ñ
ö ìá ûöóñðòñ õî�ûóö ýôõõôõ ï
ðòðúüõìõ ðòù ýöùìòí þ

ø× ´£ ´¤´¤ Ó ÔÄ ú ü¹¼Öº½º ¶ÀÄý .»ÁüÀÄüÀ �äÄüÀ½¾¿¹À½Áü /
7÷ô �òðúüõìõ õñôû ÷ðõ ñ
ö á ð;öó íöðúõ ï ô9ñóðýñ ýöòñôòñ �óöá ñ÷ô ìòûîñ õìíòðú ðòù ìùôòñì�ü

ö�; ôýñõ þ
7÷ô ôðõìôõñ 
ðü ñö ðùù ýöòñôòñ ùôõýóìûñìöò ñö ðò ðîùìöøìõîðú ý÷îò8 ö� ìò �öóá ðñìöò ìõ �ü á ôðòõ

ö� ñô9ñîðú öó öóðú ðòòöñðñìöò þ 7÷ô ô9ñóðýñìöò ûóö ýôõõ ìõ ìò ñ÷ðñ ýðõô û ôó�öóá ôù �ü ðò ô9ûôóñ ñ÷ðñ ýðò
ìòñôóûóôñ ñ÷ô ýöòñôòñ � ô9ñóðýñ õöá ô îõô�îú ìò �öóá ðñìöò ðòù ýúðõõì�ü ôðý÷ õöîòù ö�; ôýñ � ûóöøìùôù ñ÷ôóô ìõ
ðò ðûûóöûóìðñô ñð9öòöáü ðøðìúð� úô þ

± ÷ôò ñ÷ìò8 ìòí ìò ñôóá õ ö � ðîñöá ðñìý ýöòñôòñ�ô9ñóðýñìöò ��ý÷ôìóôó � �,,,� � ñ
ö úôøôúõ ö � ùôõýóìû�
ñöóõ ðóô îõîðúúü ùìõñìòíî ìõ÷ôù ï úö
� úôøôú ðòù ÷ìí÷ �úôøôú ýöòñôòñ ùôõýóìûñöóõ þ � õ ð � óõñ ðûûóöðý÷ � ðòù ìò
ð � óöðù õôòõô � úö
�úôøôú ùôõýóìûñöóõ ðóô ñ÷öõô óôúðñôù ñö ñ÷ô õìíòðú ìñõôú� ðòù ÷ðøô úìññúô öó òö á ôðòìòí
ñö ñ÷ô ôòù�îõôó þ @ò öñ÷ôó 
öóùõ � ðòù ñ÷ìò8 ìòí ìò ñôóá õ ö� ñ÷ô ðîùìö ùöá ðìò � ñ÷ôõô ùôõýóìûñöóõ ýðòòöñ
� ô ÷ôðóù þ �ò ñ÷ô öñ÷ôó ÷ðòù � ÷ìí÷�úôøôú ùôõýóìûñöóõ ðóô á ôðòìòí �îú ðòù á ìí÷ñ � ô óôúðñôù ñö õôá ðòñìý öó
õüòñðýñìý �ôðñîóôõ ö� ñ÷ô õöîòù þ 7÷ôü 
 ìúú �ô îõôù ñö ýúðõõì�ü õöîòù ö�; ôýñõ ìòñö ñ÷ô ýúðõõ ñ÷ôü � ôúöòí þ

7÷ô �öóùôóúìòô � ôñ
ôôò ñ÷ôõô ýðñôíöóìôõ ìõ ñ÷ìò ðòù òöñ ðú
ðüõ ýúôðó þ � õ ûóôøìöîõúü á ôòñìöòôù
ñ÷ô 6îôõñìöò ö � ²
÷ðñ ìõ³ ðòù ²
÷ðñ ìõ òöñ³ á ôðòìòí�îú ìõ òöñ ðò ö�; ôýñìøô ûóöûôóñü ö � ð ùôõýóìûñöó
�îñ óðñ÷ôó ð ûóöû ôóñü ö � ñ÷ô 
÷öúô ûóö ýôõõ þ 7÷ôóô�öóô õöá ô ùôõýóìûñöóõ ýðò � ô øìô
ôù ðõ ôìñ÷ôó úö
 öó
÷ìí÷� úôøôú ùôû ôòùìòí öò ñ÷ô ý÷ðóðýñôóìõñìýõ ö� ñ÷ô ô9ñóðýñìöò ûóö ýôõõ ðòù ñ÷ô ñðóíôñôù îõô þ ± ÷ôò îõìòí
ñ÷ôõô ýúðõõì�ýðñìöò 
ô á ìí÷ñ �ôññôó ñ÷ìò8 ìò ñôóá õ ö� ð áîúñìúôøôú ðòðúüõìõ õý÷ôá ô ðõ ñ÷ô öòô ùôûìýñôù
ìò �íîóô ² þ� þ
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Analysis
Level 0

Analysis
Level 1

Analysis
Level n

Object
Encoding

Multilevel 
Object

Description

Input
Audio

...

Lower-level analysis:
Signal Processing
related

Higher-level analysis:
Related to semantic
content

" ìíîóô ² þ� ï � îúñìúôøôú ðòðúüõìõ



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £³æ

�² þ� þ� þ� þ� �ö
�úôøôú � ôõýóìûñöóõ

� õ á ôòñìöòôù � ô�öóô � úö
 úôøôú ùôõýóìûñöóõ ðóô ýúöõôúü óôúðñôù ñö ñ÷ô õìíòðú ìñõôú� þ ±ô ýðò
ùìõñìòíîìõ÷ ðñ úôðõñ ñ÷óôô úôøôúõ ö � ô9ñóðýñìöò íóðòîúðóìñü �óöá ñ÷ô õìíòðú ï ðñ ðòü ûöìòñ ö � ñ÷ô õìíòðú � ìò
õá ðúú ðó� ìñóðóü óôíìöòõ �ì þô þ �óðá ôõ� ðòù ìò úöòíôó ûóô�õôíá ôòñôù óôíìöòõ þ

7÷ô õôñ ö� �ôðñîóôõ ñ÷ðñ ýðò � ô ô9ñóðýñôù ðñ ðòü ûöìòñ ìò ñ÷ô õìíòðú ðóô ýðúúôù ìò õñðòñðòôöîõ
ùôõýóìûñöóõ þ @ò ñ÷ô ýðõô ö � ð ñìá ô ùöá ðìò óôûóôõôòñðñìöò � á öõñ ö� ñ÷ô îõô�îú ìòõñðòñðòôöîõ øðúîôõ ñ÷ðñ
ýðò � ô ýöá ûîñôù ðóô óôúðñôù ñö ñ÷ô ðá ûúìñîùô öó ôòôóíü ö � ñ÷ô õìíòðú þ

@� 
ô ðóô ùôðúìòí 
 ìñ÷ ð �óô6îôòýü�ùöá ðìò óôûóôõôòñðñìöò á ðòü õûôýñóîá �óôúðñôù ìò õñðòñðòôöîõ
�ôðñîóôõ � õîý÷ ðõ ñ÷ô õûôýñóðú ýôòñóöìù öó ñ÷ô õûôýñóðú ñìúñ � ýðò �ô ýöá ûîñôù öò ð íìøôò ûöìòñ þ 7ö � ô
á öóô ûóôýìõô � öòô õ÷öîúù ýöòõìùôó ñ÷ôõô ùôõýóìûñöóõ ðõ òôðóúü ìòõñðòñðòôöîõ ðõ ñ÷ôü ðóô òöñ ðõõö ýìðñôù
ñö ð ûöìòñ ìò ñìá ô ö� ñ÷ô õìíòðú �îñ óðñ÷ôó ñö ð õá ðúú óôíìöò öó Ì ¦©¶ ¬þ

�ò ìá ûöóñðòñ õñôû ñö
ðóùõ ð áîõìýðúúü îõô�îú ûðóðá ôñôóì<ðñìöò ìõ ñ÷ô õôíá ôòñðñìöò ö� ð õöîòù
ìòñö óôíìöòõ ñ÷ðñ ðóô ÷öá öíôòôöîõ ìò ñôóá õ ö� ð õôñ ö� õöîòù ðññóì�îñôõ þ 7÷ô íöðú ìõ ñö ìùôòñì�ü óôíìöòõ
ñ÷ðñ � îõìòí ñ÷ô õìíòðú ûóöû ôóñìôõ � ýðò ñ÷ôò �ô ýúðõõì�ôù ìò ñôóá õ ö � ñ÷ôìó ýöòñôòñ þ 7÷ìõ 
ðü 
ô ýðò
ìùôòñì�ü ðòù ô9ñóðýñ óôíìöò ðññóì�îñôõ ñ÷ðñ 
 ìúú í ìøô ÷ ìí÷ôó�úôøôú ýöòñóöú öøôó ñ÷ô õöîòù þ

� îõô�îú õôíá ôòñðñìöò ûóö ýôõõ ðûûúìôù ñö ð á öòöû÷öòìý õöîóýô ùìøìùôõ ð á ôúöùü ìòñö òöñôõ ðòù
õìúôòýôõ ðòù ñ÷ôò ôðý÷ òöñô ìòñö ðò ðññðý8 � ð õñôðùü õñðñô ðòù ð óôúôðõô óôíìöòõ þ �ññðý8 ðòù óôúôðõô
óôíìöòõ ðóô ìùôòñì�ôù �ü ñ÷ô 
ðü ñ÷ô ìò õñðòñðòôöîõ ðññóì�îñôõ ý÷ðòíô ìò ñìá ô ðòù ñ÷ô õñôðùü õñðñô
óôíìöòõ ðóô ùôñôýñôù �ü ñ÷ô õñð� ìúìñü ö� ñ÷ôõô õðá ô ðññóì�îñôõ þ Ñ úö�ðú ðññóì�îñôõ ñ÷ðñ ýðò ý÷ðóðýñôóì<ô
ðññðý8õ ðòù óôúôðõôõ óô�ôó ñö ñ÷ô ðøôóðíô øðóìðñìöò ö� ôðý÷ ö � ñ÷ô ìòõñðòñðòôöîõ ðññóì�îñôõ � õîý÷ ðõ ðøôóðíô
�îòùðá ôòñðú �óô6îôòýü øðóìðñìöò � ðøôóðíô ðá ûúìñîùô øðóìðñìöò � öó ðøôóðíô õû ôýñóðú õ÷ðûô ý÷ðòíô þ @ò ñ÷ô
õñôðùü õñðñô óôíìöòõ � ìñ ìõ á ôðòìòí�îú ñö ô9ñóðýñ ñ÷ô ðøôóðíô ö � ôðý÷ ö� ñ÷ô ìòõñðòñðòôöîõ ðññóì�îñôõ ðòù
á ôðõîóô öñ÷ôó íúö�ðú ðññóì�îñôõ õîý÷ ðõ ñìá ô�øðóüìòí óðñô ðòù ùôûñ÷ ö� øì�óðñö �ÑZá ô< ôñ ðú þ� �,,®ð� þ

�òýô ð íìøôò õöîòù ÷ðõ � ôôò õôíá ôòñôù ìòñö óôíìöòõ 
ô ýðò õñîùü ðòù ô9ñóðýñ ñ÷ô ðññóì�îñôõ
ñ÷ðñ ùôõýóì� ô ôðý÷ öòô þ � öõñ ö � ñ÷ô ìòñôóôõñìòí ðññóì�îñôõ ðóô õìá ûúü ñ÷ô á ôðò ðòù øðóìðòýô ö � ôðý÷
ö� ñ÷ô �óðá ô ðññóì�îñôõ �öó ñ÷ô 
÷öúô óôíìöò þ "öó ô9ðá ûúô � 
ô ýðò ýöá ûîñô ñ÷ô á ôðò ðòù øðóìðòýô �öó
ñ÷ô ðá ûúìñîùô ö � õìòîõöìùðú ðòù óôõìùîðú ýöá ûöòôòñõ � ñ÷ô �îòùðá ôòñðú �óô6îôòýü � ñ÷ô õû ôýñóðú õ÷ðûô ö�
õìòîõöìùðú ðòù óôõìùîðú ýöá ûöòôòñõ � öó ñ÷ô õû ôýñóðú ñìúñ þ

C ôíìöò ðññóì�îñôõ ýðò �ô ô9ñóðýñôù �óöá ñ÷ô �óðá ô ðññóì�îñôõ ìò ñ÷ô õðá ô 
ðü ñ÷ðñ ñ÷ô �óðá ô
ðññóì�îñôõ ðóô ô9ñóðýñôù �óöá ñ÷ô �óðá ô ùðñð þ 7÷ô óôõîúñ ö � ñ÷ô ô9ñóðýñìöò ö � ñ÷ô �óðá ô ðòù óôíìöò
ðññóì�îñôõ ìõ ð ÷ìôóðóý÷ìýðú áîúñì� úôøôú ùðñð õñóîýñîóô 
÷ôóô ôðý÷ úôøôú óôûóôõôòñõ ð ùì ôóôòñ õöîòù ð��
õñóðýñìöò þ
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"óöá õôøôóðú õöîòù óôûóôõôòñðñìöòõ ìñ ìõ ûöõõì� úô ñö ô9ñóðýñ ñ÷ô ñüûô ö� ðññóì�îñôõ á ôòñìöòôù
ð�öøô þ 7÷ô ýóìñìýðú ìõõîô ìõ ÷ö
 ñö ô9ñóðýñ ñ÷ôá ìò öóùôó ñö á ìòìá ì<ô ìòñôó�ôóôòýôõ � ñ÷îõ ö�ñðìò ìòí � ðõ
áîý÷ ðõ ûöõõì� úô � á ôðòìòí �îú ÷ìí÷� úôøôú ðññóì�îñôõ �óôô ö � ýöóóôúðñìöòõ þ

Ýû îòñìú ñ÷ìõ ûöìòñ � 
ô ÷ðøô ô9ñóðýñôù ðòù ýöá ûîñôù �ôðñîóôõ ñ÷ðñ ðóô ùìóôýñúü óôúðñôù ñö ñ÷ô
õìíòðú�ùöá ðìò ý÷ðóðýñôóìõñìýõ ö� ñ÷ô õöîòù ðòù � ðúñ÷öîí÷ ñ÷ôü á ðü ÷ðøô ð ûôóýôûñîðú á ôðòìòí � ñ÷ôü ðóô
òöñ ñð8 ìòí ìòñö ðýýöîòñ ñ÷ô ìá ûöóñðòýô ö � ñ÷ô úìõñôòôóõ ûôóýôûñîðú � úñôó þ

@ò ñ÷ðñ õôòõô � �öó ô9ðá ûúô � ìñ ìõ 
ôúú 8òö
ò ñ÷ðñ ñ÷ô ðá ûúìñîùô ö� ñ÷ô õöîòù ìõ òöñ ùìóôýñúü
óôúðñôù ñö ñ÷ô õôòõðñìöò ö� úöîùòôõõ ûóöùîýôù öò ñ÷ô úìõñôòôó � òöñ ôøôò ìò ð úöíðóìñ÷á ìý õýðúô �õôô
�� ööóô ôñ ðú þ� �ÒÒ��� þ �" úôñý÷ôó ðòù � îòõöò � �Ò®®� ôõñð� úìõ÷ôù ð õôñ ö � ô6îðú� úöîùòôõõ ýîóøôõ ýðúúôù ìõö�
û÷öòôõ þ 7÷ô á ðìò ý÷ðóðýñôóìõñìý ö� ñ÷ôõô ýîóøôõ ìõ ñ÷ðñ ñ÷ô óôúðñìöò � ôñ
ôôò ð úöíðóìñ÷á ìý û÷üõìýðú
á ôðõîóô ðòù ìñõ ûõüý÷öðýöîõñìýðú ýöîòñôóûðóñ ìõ ð �óô6îôòýü ùôûôòùðòñ �îòýñìöò þ � úñ÷öîí÷ ñ÷ìõ ýîóøôõ
÷ðøô ûóöøôò öòúü øðúìù �öó ñ÷ô õñð� úô ûðóñ ö� ûîóô õìòîõ �á öóô ñ÷ðò ²,, á õ� � ñ÷ôü ÷ðøô � ôôò îõôù ðõ ð
6îìñô óö�îõñ ðûûóö9 ìá ðñìöò �öó á ôðõîóìòí úöîùòôõõ ö� ýöá ûúô9 á ì9ñîóôõ ���ôì ôó � �ÒÒÒ� þ

�òü ðîùìö õìíòðú ýðò �ô óôûóôõôòñôù ðõ ð ñìá ô�ùöá ðìò õìíòðú öó ðõ ìñõ õûôýñóðú ñóðòõ�öóá � ðòù
�öúúö
 ìòí ñ÷ìõ õðá ô ìùôð 
ô ýðò õôûðóðñô úö
�úôøôú ùôõýóìûñöóõ ìòñö ñ
ö ýðñôíöóìôõ ï ñôá ûöóðú ðòù õû ôýñóðú
ùôõýóìûñöóõ þ

7ôá ûöóðú ùôõýóìûñöóõ ýðò �ô ìá á ôùìðñôúü ýöá ûîñôù �óöá ñ÷ô ðýñîðú õìíòðú öó á ðü óô6îìóô ð
ûóôøìöîõ ðùðûñðñìöò õñðíô ìò öóùôó ñö ô9ñóðýñ ñ÷ô ðá ûúìñîùô öó ôòôóíü ôòøôúöû ô ö � ñ÷ô õìíòðú � ñ÷îõ öòúü
ñð8 ìòí ìòñö ðýýöîòñ ñ÷ô öøôóðúú �ô÷ðøìöó ö� ñ÷ô õìíòðú ðòù òöñ ìñõ õ÷öóñ�ñìá ô øðóìðñìöòõ þ ¯9ðá ûúôõ ö�
ñôá ûöóðú ùôõýóìûñöóõ ðóô ðññðý8 ñìá ô � ñôá ûöóðú ýôòñóöìù � <ôóö�ýóöõõìòí óðñô � ôñý þþþ

� ðòü öñ÷ôó îõô�îú ùôõýóìûñöóõ ýðò � ô ô9ñóðýñôù �óöá ñ÷ô õû ôýñóîá ö� ðò ðîùìö õìíòðú þ 7÷ôõô
ùôõýóìûñöóõ ýðò � ô á ðûûôù ñö ÷ìí÷ôó� úôøôú ðññóì�îñôõ þ � õ ð á ðññôó ö� �ðýñ � ö� ñ÷ô �ðõìý ùìá ôòõìöòõ ö� ð
õöîòù � ñ
ö ö� ñ÷ôá �ûìñý÷ ðòù �óìí÷ñòôõõ� ðóô á öóô ôðõìúü á ðûûôù ñö �óô6îôòýü ùöá ðìò ùôõýóìûñöóõ ðòù
ð ñ÷ìóù öòô �ñìá�óô� ìõ ðúõö øôóü ýúöõôúü óôúðñôù ñö ñ÷ô õûôýñóðú ý÷ðóðýñôóìõñìýõ ö� ð õöîòù þ � ûóôøìöîõ
ðòðúüõìõ õñôû òôôùõ ñö � ô ðýýöá ûúìõ÷ôù ìò öóùôó ñö ô9ñóðýñ ñ÷ô á ðìò õûôýñóðú �ôðñîóôõ þ � ôõýóìûñöóõ ùìóôýñúü
ùôóìøôù �óöá ñ÷ô õûôýñóîá ðóô � �öó ô9ðá ûúô ï õû ôýñóðú ôòøôúöû ô � ûö
ôó õûôýñóîá � õûôýñóðú ðá ûúìñîùô �
õûôýñóðú ýôòñóöìù � õû ôýñóðú ñìúñ � õû ôýñóðú ìóóôíîúðóìñü � õû ôýñóðú õ÷ðûô � õûôýñóðú õûóôðù Û ùôóìøôù �óöá ñ÷ô
õûôýñóðú û ôð8 õ ï òîá� ôó ö� ûôð8 õ � ûôð8 �óô6îôòýìôõ � ûôð8 á ðíòìñîùôõ � ûôð8 û÷ðõôõ � õìòîõöìùðúìñü Û ùôóìøôù
�óöá ð �îòùðá ôòñðú ùôñôýñìöò ï �îòùðá ôòñðú �óô6îôòýü � ÷ðóá öòìý ùôøìðñìöò Û ôñý þþþ

�² þ� þ� þ� þ� ÷ ìí÷� úôøôú � ôõýóìûñöóõ

± ÷ìúô ùôõýóìûñöóõ ûóôõôòñôù îòñìú òö
 ðóô ûîóôúü á öóû÷öúöíìý �ì þô þ ñ÷ôü ùö òöñ ýðóóü ðòü



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £× ¤

" ìíîóô ² þ] ï �öá� ìò ìòí úö
� úôøôú ùôõýóìûñöóõ �öó ýóôðñìòí ÷ìí÷ôó� úôøôú ùôõýóìûñöóõ ï � �¯ Ñ�� ^õ 7 ìá�óô� ôõýóìûñöó �ý÷ôá ô

ìò �öóá ðñìöò öò ñ÷ô ðýñîðú á ôðòìòí ö� ñ÷ô õöîóýô ðòù ;îõñ óô�ôó ñö ìñõ ìòòôó õñóîýñîóðú ôúôá ôòñõ� � ÷ìí÷�
úôøôú ùôõýóìûñöóõ ýðò ýðóóü ôìñ÷ôó õôá ðòñìý öó õüòñðýñìý á ôðòìòí þ

�üòñðýñìý ÷ìí÷� úôøôú ùôõýóìûñöóõ ýðò � ô õöá ôñìá ôõ ýöá ûîñôù ðõ ð ýöá� ìòðñìöò ö � úö
�úôøôú
ùôõýóìûñöóõ þ 7÷ôü óô�ôó ñö �ôðñîóôõ ñ÷ðñ ýðò � ô îòùôóõñööù �ü ðò ôòù�îõôó 
 ìñ÷öîñ ûóôøìöîõ õìíòðú
ûóö ýôõõìòí 8òö
 úôùíô �îñ ùö òöñ ýðóóü õôá ðòñìý á ôðòìòí þ @ò öñ÷ôó 
öóùõ � õüòñðýñìý ùôõýóìûñöóõ ýðòòöñ
� ô îõôù ñö úð� ôú ð ûìôýô ö� õöîòù ðýýöóùìòí ñö 
÷ðñ ðýñîðúúü ìõ �îñ óðñ÷ôó ñö ùôõýóì� ô ÷ö
 ìñ ìõ ùìõñóì�îñôù
öó 
÷ðñ ìõ á ðùô ö � �ì þô þ ìñõ õñóîýñîóô� þ 7÷îõ � õüòñðýñìý ùôõýóìûñöóõ ýðò � ô õôôò ðõ ðññóì�îñôõ ö� öîó õöîòù
ýúðõõôõ �îñ � �ü ñ÷ôá õôúøôõ � ýðòòöñ �ô îõôù ñö ìùôòñì�ü ö�; ôýñõ ðòù ýúðõõì�ü ñ÷ôá þ "öó ñ÷ðñ óôðõöò � ñ÷ô
ýöá ûîñðñìöò ö� õüòñðýñìý ùôõýóìûñöóõ �ôìñ÷ôó úö
 öó ÷ìí÷� úôøôúôù � ìõ òöñ ùôû ôòùôòñ öò ðòü 8 ìòù ö � áîõìýðú
8òö
 úôùíô � õüá�öúìý öó óôðú�
öóúù 8òö
 úôùíô þ @ò ��ôññôóõ ôñ ðú þ� �ÒÒÒ� � �öó ô9ðá ûúô � 
ô ûóôõôòñôù ð 
ðü
ö� ùôõýóì� ìòí ñìá�óô ö� ìõö úðñôù á öòöû÷öòìý ìòõñóîá ôòñ òöñôõ �ñ÷ô õý÷ôá ô �öó ýöá ûîñìòí ñ÷ô ùôõýóìûñöóõ
ö� ð ÷ðóá öòìý ñìá�óô ìõ ùôû ìýñôù ìò " ìíîóô ² þ]� þ @ò ñ÷ô ýðõô ö� öîó ñìá�óô ùôõýóìûñöó � �öó ô9ðá ûúô �
ñ÷ô óôõîúñìòí ùôõýóìûñöó ìõ òöñ õî� ýìôòñ ñö úð� ôú ð òöñô ðõ � ôìòí øìöúìò öó ûìðòö �îñ óðñ÷ôó ñö ýöá ûîñô
óôúðñìøô û ôóýôûñîðú ùìõñðòýôõ � ôñ
ôôò ùì ôóôòñ ìòõñóîá ôòñ õðá ûúôõ þ

�ò ñ÷ô öñ÷ôó ÷ðòù � õôá ðòñìý ùôõýóìûñöóõ óô�ôó ñö á ôðòìòí �îú �ôðñîóôõ ö� ñ÷ô õöîòù ðòù ðóô
²îòùôóõñðòùð� úô³ �öó ñ÷ô ôòù�îõôó þ ±ô ñ÷ôóô�öóô òôôù ñö ðûûúü á öóô ÷ ìí÷�úôøôú öó óôðú 
öóúù 8òö
 úôùíô þ
7÷ô ùôíóôô ö � ð� õñóðýñìöò ö� ð õôá ðòñìý ùôõýóìûñöó ñ÷öîí÷ ÷ðõ ð 
 ìùô óðòíô � úð� ôúõ õîý÷ ðõ ² õýðóü³ öó
á öóô ýöòýóôñô õîý÷ ðõ ²øìöúìò õöîòù³ ýðò � ô ýöòõìùôóôù õôá ðòñìý ùôõýóìûñöóõ þ

7÷ô á ðìò ûîóûöõô ö � ð õôá ðòñìý ùôõýóìûñöó ìõ ñö úð�ôú ñ÷ô û ìôýô ö� õöîòù ñö 
÷ìý÷ ìñ óô�ôóõ îõìòí
ð ýöá á öòúü ðýýôûñôù ýöòýôûñ öó ñôóá ñ÷ðñ ýöóóôõûöòùõ ñö ð íìøôò õöîòù ýúðõõ �ô þí þ ìòõñóîá ôòñ � õñóìòí
ìòõñóîá ôòñ � øìöúìò þþþ� þ � ôõýóìûñöóõ îõôù ðõ ñ÷ô óôõîúñ ö � ð ýúðõõì�ýðñìöò ûóöýôõõ ðóô ýðúúôù «µ©¥Ì Ú¥ËÍ



£×£ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

!¬«¦¥´ §ª¦ þ @ñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ � ìò ñ÷ìõ ýðõô � ñ÷ô ýúðõõì�ýðñìöò ûóö ýôõõ ìõ ûôó�öóá ôù ìò ð ñöû �
ùö
ò á ðòòôó þ Ý õìòí úö
� úôøôú öó ÷ìí÷� úôøôú õüòñðýñìý ùôõýóìûñöóõ 
ô á ìí÷ñ � ô á öóô öó úôõõ ìá á ôùìðñôúü
� ô ð� úô ñö ìùôòñì�ü öîó ûìôýô ö� õöîòù ìò ðõ � ôúöòíìòí ñö ðò ð� õñóðýñ ýúðõõ �ìò ñ÷ô 
öóõñ ýðõô 
ô ðóô
ðú
ðüõ ð� úô ñö ýúðõõì�ü ìñ ðõ ð �öîòù ��; ôýñ � þ �ûûúüìòí �öñ÷ óôðú�
öóúù 8òö
 úôùíô ðòù õìíòðú ûóöýôõõìòí
8òö
 úôùíô 
ô á ðü � ô ð� úô ñö íôñ öîó ûóö� úôá ñö ð á öóô ýöòýóôñô íóöîòù ðòù õñðóñ ùö
ò �ýðõñìòí öîó
ùôõýóìûñìöò ñö õöá ôñ÷ìòí úì8ô ² õñóìòí ìò õñóîá ôòñ³ öó ²øìö úìò³ þ �öñô ñ÷ðñ �öó ñ÷ìõ ýúðõõì�ýðñìöò ûóöýôõõ
ùì ôóôòñ ñôý÷òì6îôõ á ðü �ô îõôù � ôìòí ñ÷ô á öõñ ö�øìöîõ ð �ðõìý ùôýìõìöò ñóôô þ

�ñ÷ôó õôá ðòñìý ùôõýóìûñöóõ � ñ÷öîí÷ � ùö òöñ ðìá ðñ ýúðõõì�üìòí ñ÷ô õöîòù �îñ óðñ÷ôó ðñ ùôõýóì� ìòí
õöá ô ìá ûöóñðòñ �ôðñîóô öó ðññóì�îñô þ 7÷ôõô ùôõýóìûñöóõ ýðò úð� ôú ð õöîòù ðõ � ôìòí ² úöîù³ � ²�óìí÷ñ³ öó
² õýðóü³ þ � õ ð á ðññôó ö � �ðýñ ñ÷ôõô ùôõýóìûñöóõ ðóô òöñ � ìòðóü ðòù ýðò ìòùôôù 6îðòñì�ü ÷ö
 áîý÷ ð õöîòù
� ôúöòíõ ñö ð íìøôò ýðñôíöóü �ì þô þ ÷ö
 �óìí÷ñ öó õýðóü ð õöîòù ìõ� þ ±ô ýðúú õîý÷ ùôõýóìûñöóõ [¨©Ë§¥Ì Ú¥ËÍ
!¬«¦¥´ §ª¦ þ @ò ñ÷ ìõ ýðõô � ýöòøôóõôúü ñö 
÷ðñ ÷ðûûôòôù 
 ìñ÷ ñ÷ô ûóôøìöîõ ýúðõõì�ôóõ � ñ÷ô á öóô ýöòýóôñô ð
�ôðñîóô ìõ ñ÷ô ôðõìôó ìñ 
 ìúú � ô ñö ùôóìøô ìñ �óöá öîó ûóôøìöîõúü ýöá ûîñôù úö
�úôøôú öó ÷ ìí÷�úôøôú õüòñðýñìý
ùôõýóìûñöóõ þ "öó ô9ðá ûúô � ð úð�ôú úì8ô ²�óìí÷ñ³ á ìí÷ñ �ô ùìóôýñúü ùôóìøôù �óöá ñ÷ô õûôýñóðú ýôòñóöìù
úö
�úôøôú ùôõýóìûñöó þ � îý÷ á öóô óôðú�
öóúù 8òö
 úôùíô áîõñ � ô ðûûúìôù ñö � ô ð� úô ñö ýúðõõì�ü ð õöîòù ðõ
² õðù³ öó ² �óìí÷ñôòìòí³ þ

� ì ôóôòñ ûóöûöõðúõ ÷ðøô �ôôò á ðùô ìò öóùôó ñö ýóôðñô ð õôá ðòñìý á ðû öó áîúñì� úôøôú õñóîýñîóô
�öó ùôõýóì� ìòí ðò ðîùìö õýôòô � öòô ö� ñ÷ôá �ôìòí ñ÷ô ñôò� úôøôú á ðû ûóôõôòñôù ìò ñ÷ô � �¯ Ñ Ñôòôøð
á ôôñìòí �� ðü� �,,,� �ÿðìá ôõ ôñ ðú þ� �,,,� þ 7÷ìõ ûóöûöõðú ìòýúîùôõ �öîó õüòñðýñìý úôøôúõ ðòù õì9 õôá ðòñìý
úôøôúõ ï 7üûôâ7ôý÷òì6îô � Ñ úö�ðú � ìõñóì�îñìöò � �ö ýðú �ñóîýñîóô � Ñ úö�ðú �öá ûöõìñìöò � Ñôòôóìý ��; ôýñõ �
Ñôòôóìý �ýôòô � �ûôýì�ý ��; ôýñõ � �ûôýì�ý �ýôòô � �� õñóðýñ ��; ôýñõ � ðòù �� õñóðýñ �ýôòô	 þ �òöñ÷ôó ô9ðá �
ûúô ö � áîúñìúôøôú ÷ìôóðóý÷ìôõ ìò ñ÷ô ýöòñô9ñ ö� � �¯ Ñ�� ìõ � ìý÷ðôú �ðõôü ^õ áîúñìúôøôú ýöòñôòñ ÷ìôóðóý÷ü
�öó õöîòù ô ôýñõ �õôô ��ðõôü � �,, ��� þ

± ÷ìúô ñ÷ðñ ûóöûöõðú ìõ 6îìñô ñ÷ôöóôñìýðú ðòù õìá ûúô � ðòù ýöá ôõ �óöá ð íôòôóðúì<ðñìöò ö� ð
õìá ìúðó õñóîýñîóô ûóöûöõôù �öó øìùôö ùôõýóìûñìöò � öñ÷ôó ûóöûöõðúõ ýöá ô �óöá üôðóõ ö � õñîùìôõ öò ñ÷ô
õûôýì�ý ý÷ðóðýñôóìõñìýõ ö � ðò ðîùìö õýôòô ðòù ÷ðøô ôøôò ÷ðù ûóðýñìýðú ðûûúìýðñìöòõ þ �òô ö� ñ÷ô á öõñ
óôòö
òôù ñôý÷òì6îôõ ñ÷ðñ ýðò �ñ ìòñö ñ÷ìõ ýðñôíöóü ìõ �� �� ��öá ûîñôó �îùìñöóü �ýôòô �òðúüõìõ�
�� óôíá ðò � �ÒÒ,� þ @ñ ìõ �ðó �ôüöòù ñ÷ô õýöû ô ö� ñ÷ìõ õôýñìöò ñö íö ùôôû ìòñö ðòü ö � ñ÷ôõô ûóöûöõðúõ � �îñ
ìñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ �� �� ÷ðõ ðùùóôõõôù ñ÷ô ìõõîô ö � ùôõýóì� ìòí ýöá ûúô9 õöîòù á ì9ñîóôõ ñ÷ðñ
ìòýúîùô áîõìý � õûôôý÷ ðòù õöîòù ô ôýñõ � ðúõö ûóöøìùìòí ñôý÷òì6îôõ �öó õôûðóðñìòí ñ÷ôõô ùì ôóôòñ 8 ìòùõ
ö� õñóôðá õ ìòñö õöîòù ö�; ôýñõ �õôô �� ð8ðñðòì ðòù �8îòö � �ÒÒ]� � �öó ô9ðá ûúô� þ

@ñ ìõ òö
 ìá ûöóñðòñ ñö óôúðñô ñ÷ô ùì ôóôòñ 8 ìòùõ ö� ùôõýóìûñöóõ ñö ñ÷ô íôòôóìý � �� � �� ýúðõõôõ

ã¿½È ½¾É½ ½¾È Ñ¿ÊÔ Í¿æ 	 ÈÇ½Ó ÅÆ ¾ÈÊÈ ÀÆÈÔ ÅÌ ½¾È ÆÈÌÆÈ ÔÈäÌÈÔ ÅÌ Ä ð\] ê^ ÉÌÔ É¼ÊÈÉÔË Ç¿ÐÐÈÌ½ÈÔ ÅÌ ½¾È ÅÌ½Ê¿ÔÀÇ½Å¿Ì½¿ ½¾ÅÆ Ç¾ÉÎ½ÈÊ Õ



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £×Ð

" ìíîóô ² þÒ ï � îúñìúôøôú õôá ðòñìý ðòðúüõìõâýúðõõì�ýðñìöò ðòù ûöúüá öóû÷ìý ö�; ôýñõ

" ìíîóô ² þ�, ï � îúñìúôøôú õôá ðòñìý ðòðúüõìõ �öó ðùùìòí ÷ìí÷ôó� úôøôú ð� õñóðýñ �ôðñîóôõ



£×³ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

ûóôõôòñôù ìò ñ÷ô ûóôøìöîõ ý÷ðûñôó þ �ñ � óõñ õìí÷ñ ìñ á ðü õôôá ñ÷ðñ ðúú ö� ñ÷ôá ðóô õî� ýúðõõôõ ö� ñ÷ô
� ôõýóìûñöó ýúðõõ ûóôõôòñôù ìò õôýñìöò ® þ� þ� þ� þ �òù ñ÷ðñ ìõ ñóîô �öó ðúú ö� ñ÷ôá ô9ýôûñ �öó öòô ýðñôíöóü ï ñ÷ô
²÷ìí÷� úôøôú ýúðõõì�üìòí ùôõýóìûñöóõ³ þ 7÷ôõô ùôõýóìûñöóõ ýðóóü ñ÷ô ùôõýóìûñìöò ìò ñ÷ôìó ö
ò ýúðõõ úð� ôú ðòù
òöñ ðõ ðññðý÷ôù öó ìòùôû ôòùôòñ ìò �öóá ðñìöò þ � úðõõì�üìòí ùôõýóìûñöóõ ðóô ñ÷ôóô�öóô � �� � �� � óö ýôõõìòí
� ðñðõ þ

ø× ´£ ´¤´£ Ó ÔÄ »Á ä½ü� ¶ÀÄý .»ÁüÀÄüÀ µ Äº¿[ ½ýÀ½Áü /
@ò ñ÷ô ýöùìòí õñôû � ðúú ñ÷ô ýöòñôòñ ìò �öóá ðñìöò ô9ñóðýñôù ðòù öóíðòì<ôù ìò ñ÷ô �öóá ö� ö�; ôýñõ

ìò ûóôøìöîõ ðòðúüõìõ õñôû òôôùõ ñö � ô ôòýöùôù ìò ðò ðûûóöûóìðñô �öóá ðñ þ @ùôðúúü � ìòðóü ðòù ñô9ñîðú �ðõôù
øôóõìöòõ ö� ñ÷ô �öóá ðñ õ÷öîúù � ô ûóöøìùôù ìò öóùôó ñö ûóöøìùô �öñ÷ ýöùìòí ðòù ñóðòõá ìõõìöò ô� ýìôòýü ðòù
óôðùð� ìúìñüþ @ñ ìõ ðúõö ìá ûöóñðòñ �öó ñ÷ô ýöùìòí õý÷ôá ô îõôù ñö ö ôó õîûûöóñ ñö ñ÷ô 
ðü ñ÷ðñ ñ÷ô öîñûîñ
ö� öîó ðòðúüõìõ � úö ý8 ìõ öóíðò ì<ôù þ @ò ñ÷ðñ õôòõô � ìñ ìõ òôýôõõðóü ñö îõô ð ÷ìí÷úü õñóîýñîóôù úðòíîðíô ñ÷ðñ
ôòð� úôõ ñ÷ô ùôõýóìûñìöò ö� ð ñóôô� úì8ô ùðñð õñóîýñîóô íìøìòí ðúõö õîûûöóñ ñö ö�; ôýñ�öóìôòñôù ýöòýôûñõ þ

� ðü� ô ñ÷ô � óõñ ìùôð ñ÷ðñ ýöá ôõ ñö á ìòù ìõ îõìòí Ý� � ðõ ð 
ðü ö� ùôõýóì� ìòí öîó ýöòñôòñ þ
Ý� � ìõ ìòùôôù ð ÷ìí÷úü õñóîýñîóôù úðòíîðíô ðòù õîûûöóñõ ðúú � � ýöòýôûñõ þ @ñ 
öîúù � ô ðò ô9ýôúúôòñ
ý÷öìýô �öó ùôõýóì� ìòí öîó �öîòù � úðõõôõ þ �îñ ìñ ìõ òöñ õö ðûûóöûóìðñô ì� 
÷ðñ 
ô 
ðòñ ìõ ñö ùôõýóì�ô ñ÷ô
õñðñô ö� öîó ö�; ôýñõâìòõñðòýôõ öó � ìò öñ÷ôó 
öóùõ � á ð8ô öîó ö�; ôýñõ û ôóõìõñôòñ þ �ò ñ÷ô öñ÷ôó ÷ðòù � ðòù
ðõ ùôõýóì� ôù ìò õôýñìöò � þ� þ® � ð 6îìñô ìá á ôùìðñô óôúðñìöò ýðò �ô ôõñð� úìõ÷ôù � ôñ
ôôò ìò�á ôá öóü ö�; ôýñõ
ùôýúðóôù ìò ðòü ö�; ôýñ�öóìôòñôù úðòíîðíô ðòù ñ÷ôìó ûôóõìõñôòñ óôûóôõôòñðñìöò öó á ôñðùðñð þ

7÷ôóô ðóô á ðòü ô9ðá ûúôõ ö � ýöùìòí õý÷ôá ôõ îõôù �öó ôòýöùìòí á ôñðùðñð öó � á öóô ûóôýìõôúü �
ðîùìöøìõîðú ýöòñôòñ ùôõýóìûñìöò � ûôó÷ðûõ ñ÷ô á öõñ ðá� ìñìöî õ �ôìòí � �¯ Ñ � �õôô � þ� þ�� þ � úñ÷öîí÷
� �¯ Ñ � ìõ �ö ýîõôù öò õôðóý÷ ðòù óôñóìôøðú ìõõîôõ � ñ÷ô ðýñîðú ôòýöùìòí ö � ñ÷ô ðîùìöøìõîðú ýöòñôòñ ùô�
õýóìûñìöò ìõ °ô9 ì� úô ôòöîí÷ ðõ �öó � ôìòí îõôù ìò ðûûúìýðñìöòõ ðõ ñ÷ô öòôõ ôòøìõìöòôù ìò ñ÷ ìõ ñ÷ôõìõ
�¯�óð÷ìá ì ðòù �÷óìõñöûöîúöõ � �ÒÒ] � � ìòùõðü ðòù ×óìôý÷�ðîá � �ÒÒÒ� þ

�îó �öòñôòñ 7óðòõá ìõõìöò á ôñðá öùôú ùöôõ òöñ ôò �öóýô ð ûðóñìýîúðó ùôõýóìûñìöò õý÷ôá ô õîý÷ ðõ
� �¯ Ñ�� �îñ ùöôõ óôýöá á ôòù 5� � ðõ ðò ðûûóöûóìðñô ôòýöùìòí �öóá ðñ þ �ôõìùôõ � öîó �öîòù ��; ôýñõ ðóô
ìò �ðýñ � �� � �� � óö ýôõõìòí � ðñð ^õ ðòù ñ÷ôìó ðññðý÷ôù �ôðñîóôõ ðóô � �� � �� �ôõýóìûñöóõ þ @� ��� � ìõ
îõôù ðõ ðò ðûûóöûóìðñô ìá ûúôá ôòñðñìöò ö� ñ÷ô á ôñðá öùôú ðúú õîý÷ ö�; ôýñ ÷ðøô ðîñöá ðñìý �îìúñ� ìò 5� �
ûôóõìõñôòýô �õôô õôýñìöò ® þ� þ� þ�� þ �öñô ñ÷ðñ � ðõ ð á ðññôó ö � �ðýñ � 5� ���ý÷ôá ð 
 ìúú �ô ñ÷ô úðòíîðíô îõôù
�öó õñóîýñîóìòí öîó ýöòñôòñ öó ùô�òìòí �öîòù � úðõõôõ � �îñ ñ÷ô ðýñîðú öîñûîñ ö � ñ÷ô ðòðúüõìõ öó ýöòñôòñ
ö� ñ÷ô ìùôòñì�ôù ö�; ôýñõ 
 ìúú � ô ð õñðòùðóù 5� � ùöýîá ôòñ þ

�ò ñ÷ô öñ÷ôó ÷ðòù � ñ÷ô ôòýöùìòí õñôû áîõñ ðúõö � ô ìò ý÷ðóíô ö� ùôýìùìòí ñ÷ô ùôíóôô ö� ð� õñóðý�
ñìöò ñö �ô ðûûúìôù ñö ñ÷ô öîñûîñ ö� ñ÷ô ýöòñôòñ ô9ñóðýñìöò õñôû þ 7÷ìõ ùôýìõìöò áîõñ �ô ñð8ôò öò ñ÷ô �ðõìõ



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £××

ö� ñ÷ô ðûûúìýðñìöò ðòù ñ÷ô îõôó ^õ óô6îìóôá ôòñõ ðúñ÷öîí÷ ìñ 
 ìúú ö�øìöîõúü ð ôýñ ñ÷ô ùðñð ñóðòõá ìõõìöò
óðñô þ 7÷ô ôòýöùôó áîõñ ùôýìùô 
÷ðñ úôøôú ö� ñ÷ô ýöòñôòñ ñóôô õ÷öîúù ìòùôôù � ô ôòýöùôù ùôûôòùìòí öò
ñ÷ô ùôíóôô ö� ýöòýóôñôòôõõ ùôá ðòùôù ñö ñ÷ô ñóðòõá ìõõìöò ûóö ýôõõ � ùôíóôô ñ÷ðñ 
 ìúú îõîðúúü �ô �9ôù �ü
ñ÷ô ûðóñìýî úðóìñìôõ ö� ñ÷ô óôýôìøôó þ @� öòúü ÷ìí÷ �úôøôú õôá ðòñìý ìò �öóá ðñìöò ìõ ôòýöùôù � ñ÷ô óôýôìøôó 
 ìúú � ô
�öóýôù ñö îõô á öóô ö � ìñõ ^ðóñì�ýìðú ìá ðíìòðñìöò ^ �õôô òô9ñ õôýñìöò � þ 7÷ô á öóô úö
� úôøôúôù ñ÷ô ìò �öóá ðñìöò
ôòýöùôù ìõ � ñ÷ô á öóô ^óôðú 
öóúù 8òö
 úôùíô ^ ñ÷ô óôýôìøôó õ÷öîúù ÷ðøô þ

�òöñ÷ôó õî�; ôýñ � 
÷ìý÷ 
 ìúú òöñ � ô ùôðúñ 
 ìñ÷ � ìõ ÷ö
 ñ÷ìõ ñô9ñîðú ìò �öóá ðñìöò ýöîúù � ô ýöá �
ûóôõõôù ðòù ñóðòõ�öóá ôù ìòñö ð á öóô ô� ýìôòñ � ìòðóü �öóá ðñ õîìñð� úô �öó ñóðòõá ìõõìöò þ �î� ýô ìñ ñö õðü
ñ÷ðñ ùì ôóôòñ õöúîñìöòõ � õîý÷ ðõ � �¯ Ñ � ^õ � ìòðóü "öóá ðñ �� ðò;îòðñ÷ ôñ ðú þ� �,,�� � ÷ðøô �ôôò �öîòù ñö
ñ÷ ìõ ìõõîô þ

¡H £Ø £Ø YÚÛ �ÛÞ «±¯© _ Û©ÛÝÛÜ

7÷ô óôýôìøôó ñð8ôõ ìòýöá ìòí ýöòñôòñ�ùôõýóìûñìöò ìò ñ÷ô �öóá ö� á ôñðùðñð ðòù ÷ðõ ñö óôýöòõñóîýñ
ñ÷ô õöîòù þ � úõö � ìñ ìõ ð ñ
ö�õñôû ûóöýôõõ ùôýöá ûöõð� úô ìòñö ñ÷ô !¬«ª!¥ËÍ õñôû ðòù ñ÷ô ÚË§* ¬¥ õñôû þ
�ôøôóñ÷ôúôõõ ìò ñ÷ìõ ýðõô � ðòù ðõ 
ô 
 ìúú õôô ìò ² þ� þ� þ® � �öñ÷ � úö ý8 õ ýðò �ô ýöá� ìòôù ìòñö ð õìòíúô
�îòýñìöòðú ýöá ûöòôòñ þ

ø× ´£ ´£ ´¤ Ó ÔÄ µ Ä¿Á ä½ü� ¶ÀÄý .»ÁüÀÄüÀ �üÀÄ[ý[ÄÀ¹À½Áü /
7÷ô á ðìò ñðõ8 ö� ñ÷ô ùôýöùôó ìõ ñö ìòñôóûóôñ ñ÷ô ìò �öóá ðñìöò óôýôìøôù ñ÷óöîí÷ ñ÷ô ý÷ðòòôú ìò

öóùôó ñö �ô ð� úô ñö �ôôù ñ÷ô �üòñ÷ôõì<ôó 
 ìñ÷ ñ÷ô ýöóóôýñ ûðóðá ôñôóõ þ ¯òýöùôù õöîòù ö�; ôýñõ áîõñ � ô
ìòñôóûóôñôù ðòù ûóôûðóôù �öó ñ÷ô òô9ñ á öùîúô óô6îìóôá ôòñõ þ � øôóü ýöá á öò ö � õîý÷ óô6îìóôá ôòñõ ìõ
ñ÷ðñ ñ÷ô �üòñ÷ôõì<ôó ùöôõ òöñ ô9ûôýñ ñö óôýôìøô õüòý÷óöòöîõ � óöýôõõìòí � ðñð �îñ óðñ÷ôó ðõüòý÷óöòöîõ
�öòñóöúõ þ �ôýðîõô ö� ñ÷ ìõ � ðòù ðõ ðúóôðùü ìúúîõñóðñôù ìò " ìíîóô ² þ- � ñ÷ô � ôýöùôó á ðü öîñûîñ ôìñ÷ôó
� óö ýôõõìòí �ðñð öó �öòñóöúõ ùôûôòùìòí öò ñ÷ô ûðóñìýîúðó òôôùõ ö � ñ÷ô �üòñ÷ôõì<ôó þ @ò ýðõô ö� ñ÷ô
�üòñ÷ôõì<ôó òôôùìòí �öòñóöúõ ñ÷ô ýöòøôóõìöò �óöá � óö ýôõõìòí � ðñð ñö �öòñóöúõ ìõ ûôó�öóá ôù �ü �ðõìýðúúü
óôðùìòí ñ÷ô ìòýöá ìòí ôòýöùôù ö�; ôýñõ ðòù õô6îôòýìòí ñ÷ôá ðõ ôøôòñõ 
÷ôò ñ÷ô ðõõö ýìðñôù ñìá ô ñðíõ
ýöóóôõûöòù ñö ñ÷ô ýîóóôòñ õüòñ÷ôõìõ ñìá ô þ "óöá ÷ôóô öò 
ô 
 ìúú ðõõîá ô ñ÷ðñ ñ÷ô � ôýöùôó 
 ìúú �ü ùô�ðîúñ

öó8 ñ÷ìõ 
ðü� öîñûîññìòí �öòñóöúõ ñ÷ðñ ðóô õô6îôòýôù �óöá � óöýôõõìòí �ðñð �öîòù ��; ôýñõ óôýôìøôù
ñ÷óöîí÷ ñ÷ô ý÷ðòòôú þ

7÷ô ñóðòõá ìññôù õñóôðá á ðü ÷ðøô ð øðóüìòí ùôíóôô ö� ð� õñóðýñìöò ñ÷ðñ 
 ìúú ð ôýñ ñ÷ô 
ðü
ñ÷ô óôýôìøôó 
 ìúú óôõûöòù þ 7÷ô õñóôðá á ðü ýöòñðìò �óöá õìíòðú óôúðñôù ûóö ýôõõìòí ùðñð 
 ìñ÷ ðõõö ýìðñôù
úö
�úôøôú ùôõýóìûñöóõ ñö ÷ìí÷� úôøôú ûóö ýôõõìòí ùðñð óôûóôõôòñìòí ÷ ìí÷�úôøôú ýúðõõì�üìòí ùôõýóìûñöóõ þ 7÷ô



£×ß 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ�� ï �ö
� úôøôú ìòûîñ ñö ñ÷ô � ôýöùôó ï ñ÷ô �� õñóðýñìöò ûóö ýôõõ


ðü ñ÷ô óôýôìøôó ÷ðõ ñö ûóö ýôõõ ñ÷ô ìòûîñ õñóôðá ùôûôòùõ öò ÷ö
 ÷ìí÷ öó úö
� úôøôúôù ñ÷ô ýöòñôòñ
ùôõýóìûñìöò óôýôìøôù ìõ þ 7
ö á ðìò ûóöýôõõôõ ðóô ìòøöúøôù ìò �óìòíìòí ñ÷ô ùôõýóìûñìöò ìòñö ñ÷ô öûñìá ðú
µ¬$¬µ` ©�§¦©«§¥ªË ðòù ¥ËÌ ¬¦¬Ë «¬þ ±ô 
 ìúú òö
 ùôñðìú ñ÷ôìó á ðìò ý÷ðóðýñôóìõñìýõ þ

@� ñ÷ô ùôýöùôó ìõ ìòûîñ úö
� úôøôúôù ùôõýóìûñìöòõ � ñ÷ôóô ðóô ñ
ö öûñìöòõ � ùôûôòùìòí öò ñ÷ô ðû�
ûúìýðñìöò óô6îìóôá ôòñõ þ 7÷ô úö
� úôøôú ùôõýóìûñöóõ ýðò � ô ùìóôýñúü �ôù ìòñö ñ÷ô �üòñ÷ôõìõ ôòíìòô öó ñ÷ôóô
ýðò � ô ðò ìòñôóá ôùìðñô ©�§¦©«§¥ªË ´ ¦ª«¬ þ �ñ � óõñ õìí÷ñ ìñ á ðü õôôá ñ÷ðñ ñ÷ô � óõñ ðûûóöðý÷ ìõ á öóô
õôòõì� úô ðòù ö�øìöîõúü á öóô ôýöòöá ìýðú þ �îñ ìñ ÷ðõ ð ìò÷ôóôòñ ûóö� úôá ñ÷ðñ ìõ ùì� ýîúñ ñö õöúøô ï ì�
ñ÷ô ùôõýóìûñìöò ìõ øôóü úö
� úôøôú ìñ ðúõö ÷ðõ ñö �ô ô9÷ðîõñìøô ðòù ñ÷ ìõ � ìò á ðòü õìñîðñìöòõ � ìõ òöñ ôðõü
ñö ðýýöá ûúìõ÷ öó ìõ òöñ 
öóñ÷ ìñ ìò ñôóá õ ö � ý÷ðòòôú �ðòù
 ìùñ÷ �
ô á ðü ôòù�îû ÷ðøìòí ð ùôõýóìûñìöò
ñ÷ðñ ìõ ð �ô
 ñìá ôõ ñ÷ô öóìí ìòðú õì<ô� þ �ò ô9ðá ûúô ö � ð õìñîðñìöò 
÷ôóô ð òöò�ô9÷ðîõñìøô úö
� úôøôúôù
ùôõýóìûñìöò ìõ óôýôìøôù 
öîúù �ô ðò ìòûîñ úì8ô ² õöîòù ö�; ôýñ � ýôòñóöìùa ��,÷<³ þ @ñ ìõ ö�øìöîõ ñ÷ðñ á ðòü
õöîòù ö�; ôýñõ ýöá ûúü 
 ìñ÷ ñ÷ ìõ úö
�úôøôú ùôõýóìûñìöò � ñ÷ô ùôýöùôó 
öîúù � ô ìò ý÷ðóíô ö� ðù;îõñìòí öñ÷ôó
òôýôõõðóü ûðóðá ôñôóõ þ

"öó ðúú ñ÷öõô óôðõöòõ ìñ á ðü �ô îõîðúúü ìòñôóôõñìòí ñö ìòýúîùô ñ÷ô ìòñôóá ôùìðñô ð� õñóðýñìöò
ûóö ýôõõ þ @ò ñ÷ìõ ûóö ýôõõ ñ÷ô ùôýöùôó ÷ðõ ñö îõô ^óôðú 
öóúù ^ 8òö
 úôùíô ìò öóùôó ñö ýöòøôóñ úö
�úôøôú
ìò �öóá ðñìöò ìòñö á ìù� úôøôú ìò �öóá ðñìöò � á öóô îòùôóõñðòùð� úô �óöá ñ÷ô õüòñ÷ôõì<ôó ûöìòñ ö� øìô
 þ @� ñ÷ô
ð� õñóðýñìöò ûóö ýôõõ ìõ öá ìññôù ðòù ñ÷ô õüòñ÷ôõì<ôó óôýôìøôõ úö
� úôøôú ìò �öóá ðñìöò �îñ ñ÷ ìõ ùôõýóìûñìöò
ìõ òöñ ô9÷ðîõñìøô � ñ÷öõô ûðóðá ôñôóõ òöñ õû ôýì�ôù õ÷öîúù � ô ñð8ôò ðõ ùô�ðîúñ þ 7÷îõ � ûðóðùö9 ìýðúúü � ñ÷ô
õüòñ÷ôõì<ôó ìõ íóðòñôù õöá ô ùôíóôôõ ö� �óôôùöá ðòù ñ÷ô óôõîúñ á ðü úööõô ýöòýóôñìöò þ

�ò ñ÷ô öñ÷ôó ÷ðòù � ì� ñ÷ô ìòûîñ ñö ñ÷ô ùôýöùôó ýöòõìõñõ öòúü ö � ÷ìí÷�úôøôú õôá ðòñìý ìò �öóá ðñìöò �
ðò ìòñôóá ôùìðñô ¥ËÌ ¬¦¬Ë«¬ ´ ¦ª«¬ ìõ ðú
ðüõ òôôùôù ìò öóùôó ñö á ð8ô ñ÷ô ýöòñôòñ ùôõýóìûñìöò îòùôóõñðòù�
ð� úô �ü ñ÷ô õüòñ÷ôõìõ ôòíìòô þ 7÷ìõ ûóö ýôõõ � ýöòñóðóü ö � ñ÷ô ð� õñóðýñìöò ûóö ýôõõ ôðóúìôó á ôòñìöòôù � á ìí÷ñ



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £×à

" ìíîóô ² þ�� ï ÷ ìí÷� úôøôú ìòûîñ ñö ñ÷ô � ôýöùôó ï ñ÷ô @ò �ôóôòýô ûóö ýôõõ

� ô �ôññôó îòùôóõñööù �ü îõìòí ðò ô9ðá ûúô þ @á ðíìòô ñ÷ô ùôýöùôó ^õ ìòûîñ ìõ ^ø ìö úìò þòöñô ^þ 7÷ô õüòñ÷ôõì<ôó

 ìúú � ô îòð� úô ñö ìòñôóûóôñ ñ÷ðñ ýöòñôòñ ùôõýóìûñìöò �ôýðîõô ö� ìñõ ùôíóôô ö� ð� õñóðýñìöò þ 7÷ô ùôýöùôó ìõ
ñ÷ôóô�öóô �öóýôù ñö úö
ôó ñ÷ô úôøôú ö � ð� õñóðýñìöò �ü õîûûóôõõìòí ùôíóôôõ ö� �óôôùöá þ 7÷ô öîñûîñ ö� ñ÷ô
ùôýöùôó õ÷öîúù � ô õöá ôñ÷ìòí úì8ô ^øìö úìò òöñô � ûìñý÷ ï �� � úöîùòôõõ ï á � ^þ

�öñ÷ ð� õñóðýñìöò ðòù ìò �ôóôòýô ðóô ìòùôôù öòô�ñö�á ðòü ûóöýôõõ � ñ÷ðñ ìõ � ñ÷ô õðá ô ìòûîñ õ÷öîúù
üìôúù ð �òìñô õôñ ö� ùì ôóôòñ öîñûîñõ þ 7÷ô 
ðü ñ÷ô ùôýöùìòí ûóö ýôõõ íôñõ óìù ö� ñ÷ô ùôíóôôõ ö � �óôôùöá
õ÷öîúù óôúü öò îõôó öó ðûûúìýðñìöò ûóô�ôóôòýôõ ðõ 
ôúú ðõ öò óðòùöá ûóö ýôõõôõ öó ýöòñô9ñ ð
ðóôòôõõ þ @ò
ñ÷ô ûóôøìöîõ ô9ðá ûúô � ñ÷ô ùôýìõìöò öò ñ÷ô òöñô ðòù úöîùòôõõ ñö � ô ûúðüôù ýöîúù � ô �ðõôù öò 8òö
 úôùíô
öò ñ÷ô ðîñ÷öó � ñ÷ô õñüúô � ñ÷ô îõôó ^õ úì8ôõ � ûóôøìöîõ öó �îñîóô òöñôõ � ÷ðóá öòü ðòù ð �òðú óðòùöá ûóöýôõõ
ñö ý÷ööõô öòô ö � ñ÷ô �ôõñ ðúñôóòðñìøôõ þ

@ò ðòü ýðõô � ñ÷ô ùôýöùôó áîõñ ñóðòõúðñô ñ÷ô ìòûîñ á ôñðùðñð ìòñö õöá ô õöóñ ö� õüòñ÷ôõìõ úðòíîðíô
ñ÷ðñ ýðò � ô ôðõìúü ìòñôóûóôñôù �ü ñ÷ô õüòñ÷ôõì<ôó þ 7÷ôóô�öóô ñ÷ô 8ôü ûöìòñ ö� ñ÷ô úðòíîðíô îõôù �öó
ô9ûóôõõìòí õüòñ÷ôõìõ ûðóðá ôñôóõ ìõ ñ÷ðñ ìñ áîõñ òöñ öòúü á ôôñ ñ÷ô óô6îìóôá ôòñõ ö� ñ÷ô õüòñ÷ôõì<ôó ^õ
ìòûîñ �îñ ðúõö ñ÷ô òôôùõ ö� ñ÷ô ùôýöùôó ^õ öîñûîñ þ �öñô ñ÷ðñ ñ÷ìõ ñóðòõúðñìöò á ôðòõ ìò á öõñ ýðõôõ ð
ñóðòõúðñìöò �óöá � óöýôõõìòí � ðñð ìòñö ðõüòý÷óöòöîõ ýöòñóöú ôøôòñõ ðõ á öõñ õüòñ÷ôõìõ úðòíîðíôõ ÷ðòùúô
õìá ûúô ôøôòñõ � òöñ ýöá ûúô9 õüòý÷óöòöîõ ùðñð þ

ø× ´£ ´£ ´£ Ó ÔÄ ¶ÖüÀÔÄº½º ¶ÀÄý
� õ ýöá á ôòñôù ìò ñ÷ô ûóôøìöîõ ûðóðíóðû÷õ ñ÷ô ùôýöùôó ìõ ìò ý÷ðóíô ö� ñóðòõúðñìòí ñ÷ô ìòûîñ

á ôñðùðñð ìòñö ð õüòñ÷ôõìõ úðòíîðíô þ �òýô ñ÷ô ñóðòõá ìññôù á ôñðùðñð ÷ðõ � ôôò ñóðòõúðñôù ìòñö õöá ô úðò�
íîðíôâ�öóá ðñ îòùôóõñðòùð� úô �ü ñ÷ô õüòñ÷ôõì<ôó � ñ÷ô õüòñ÷ôõìõ õñôû ìõ óôùîýôù ñö ð ñóðùìñìöòðú õüòñ÷ôõìõ
ûóö ýôõõ þ ±ô ñ÷ôóô�öóô öòúü òôôù ñ÷ô õüòñ÷ôõì<ôó ñö � ô ûóôûðóôù ñö óôõûöòù ñö ñ÷ô ùì ôóôòñ ùôýöùôù



£×\ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

ûðóðá ôñôóõ þ
7÷ôóô�öóô � ìò ñ÷ô õüòñ÷ôõìõ õñôû ñ÷ô 8ôü ìõõîô ìõ ñ÷ô úðòíîðíô ö� ý÷öìýô þ � ðòü úðòíîðíôõ ÷ðøô

� ôôò ùôøôúöû ôù �öó ñ÷ô ûîóûöõô ö� ýöòñóöúúìòí ð õüòñ÷ôõì<ôó þ �á öòí ñ÷ôá � ñ÷ô á öõñ ô9ñôòùôù öòô ìõ � @�@
�� � � � �ÒÒ]� ðúñ÷öîí÷ ìñõ úìá ìñðñìöòõ á ð8ô ìñ ýúôðóúü òöñ õî� ýìôòñ �öó ñ÷ô õüõñôá ûóöûöõôù ìò ñ÷ìõ ûðûôó þ
�òöñ÷ôó õüòñ÷ôõìõ úðòíîðíô ñ÷ðñ ùôõôóøôõ ýöòõìùôóðñìöò ðñ ñ÷ìõ ûöìòñ ìõ � �¯ Ñ� ^õ ���� ��ñóîýñîóôù
�îùìö � óý÷ôõñóð �ðòíîðíô� ��ý÷ôìóôó � �ÒÒÒ�� þ �ôô õôýñìöò ² þ® þ� �öó ð á öóô ìò ùôûñ÷ ô9ûúðòðñìöò öò
�ñóîýñîóôù �îùìö ðòù ìñõ óôúðñìöò ñö ñ÷ô � � �7� þ

�îñ � ðõ ìñ 
 ìúú � ô ô9ûúðìòôù ìò õôýñìöò ² þ® þ� � �ñóîýñîóôù �îùìö ðòù ���� ûóôõôòñ õôøôóðú
úìá ìñðñìöòõ ðòù ðóô òöñ 
ôúú õîìñôù �öó öîó ûîóûöõôõ þ @ò òô9ñ ý÷ðûñôó � ðò ö�; ôýñ�öóìôòñôù õüòñ÷ôõìõ
úðòíîðíô ìõ ûóôõôòñôù þ 7÷ô � ôñóì5� � úðòíîðíô ìõ ûóöûöõôù ðõ ð úìò8 �ôñ
ôôò ðòðúüõìõ � ôòýöùìòí � ðòù
õüòñ÷ôõìõ õû ôýì� ýðñìöò ðòù ìñ ûóôõôòñõ ð á öùôú ö � áîõìý ñ÷ðñ ìõ ð ûðóñìýî úðó ìò õñðòýô ö� � �� � �� ðòù
øôóü áîý÷ óôúðñôù ñö � � �7� þ �öñô ñ÷ðñ ð �îóñ÷ôó ðùøðòñðíô ö� ñ÷ô � ôñóì5� � ìõ ñ÷ðñ ìñ ìõ ðò 5� ��
�ðõôù úðòíîðíô � ;îõñ ðõ ñ÷ô öòô ûóöûöõôù ðõ óôõî úñ ö� ñ÷ô ôòýöùìòí ûóö ýôõõ þ � ñóðòõ�öóá ðñìöò �óöá öòô
5� � ùöýîá ôòñ ýöòñðìòìòí ðòðúüõìõ óôõîúñõ ðòù ðòöñ÷ôó 5� � ùöýîá ôòñ ýöòñðìòìòí õüòñ÷ôõìõ ûðóðá ôñôóõ
ýðò � ô ðõ õìá ûúô ðõ ùô�òìòí ðò 5 ��7 ¸ þ

ø× ´£ ´£ ´Ð ú »Á�Â½üÄä b Ä¿Ä½=Ä[ ¶¿ÔÄ� Ä .»ÁüÀÄüÀ>Â¹ºÄä ¶ÖüÀÔÄº½º/
� úñ÷öîí÷ õöá ôñìá ôõ ìñ á ðü �ô îõô�îú ñö ýöòýôûñîðúúü õôûðóðñô ñ÷ô óôýôìøôó ìòñö ð ùôýöùôó ðòù

ð õüòñ÷ôõì<ôó � á ðòü öñ÷ôó ñìá ôõ � ð ýöá� ìòôù õý÷ôá ô ñ÷ðñ ñóôðñõ ñ÷ô óôýôìøôó ðõ ð 
÷öúô 
 ìúú �ô á öóô
�ôðõì� úô þ

@ò ñ÷ðñ ýðõô � ñ÷ô óôõîúñìòí óôýôìøôó õý÷ôá ô ìõ 
÷ðñ 
ô ýðúú ð �öòñôòñ��ðõôù �üòñ÷ôõì<ôó � öó
��; ôýñ��ðõôù �üòñ÷ôõì<ôó 
÷ìý÷ � ðñ � óõñ õìí÷ñ � ùöôõ òöñ ùì ôó áîý÷ �óöá ñ÷ðñ ö� ð ñóðùìñìöòðú õüòñ÷ôõì<ôó þ
� õ ìúúîõñóðñôù ìò " ìíîóô ² þ�® ñ÷ô ìòûîñ á ôñðùðñð ìõ ýöòøôóñôù ñö ýöòñóöú ôøôòñõ ðòù á ðûûôù ñö õüòñ÷ôõì<ôó
ûðóðá ðñôóõûðóðá ôñôóõ þ

@ò ð íôòôóðú õìñîðñìöò � ð õìá ûúô á ðûûìòí õñóðñôíü á ðü �ô õî� ýìôòñ þ �îñ ì� ñ÷ô úôøôú ö� ð� õñóðý�
ñìöò ö � ñ÷ô ìòûîñ á ôñðùðñð ìõ ÷ìí÷ôó � ñ÷ô íðû � ôñ
ôôò ñ÷ô ìò �öóá ðñìöò ñóðòõá ìññôù ðòù ñ÷ô ûðóðá ôñôóõ
ñ÷ðñ ðóô ñö � ô �ôù ñö ñ÷ô õüòñ÷ôõìõ ôòíìòô á ìí÷ñ � ô ìá ûöõõì� úô ñö � úú îõìòí ýöòøôòñìöòðú ñôý÷òì6îôõ þ
@á ðíìòô �öó ô9ðá ûúô ð õìñîðñìöò 
÷ôóô ñ÷ô ñóðòõá ìññôù á ôñðùðñð ìòýúîùôù ð ýöòñôòñ ùôõýóìûñìöò õîý÷
ðõ ï �íôòóô ï ; ð<< � á ööù ï õðù � îõôóKûóö� úô ï áîõìýìðò � þ

7÷ô úðññôó ô9ðá ûúô úôðùõ ñö ñ÷ô �ðýñ ñ÷ðñ 
ô ðóô �ðýìòí ð ûóö� úôá ö� õôðóý÷ ðòù óôñóìôøðú á öóô
ñ÷ðò öòô ö� �òùìòí ðò ðûûóöûóìðñô á ðûûìòí õñóðñôíüþ ±ô ýöîúù ÷ðøô ð ùðñð�ðõô á ðùô îû ö� õöîòù � úôõ

 ìñ÷ ðò ðññðý÷ôù ýöòñôòñ ùôõýóìûñìöò ìò ñ÷ô �öóá ö � á ôñðùðñð þ 7÷ô íöðú ö� ñ÷ô õüõñôá ìõ ñ÷ôò ñö �òù

ºcdÃ� ÅÆ É ¼ÉÌÁÀÉÁÈ Ï¿Ê ½ÊÉÌÆÏ¿ÊÐ ÅÌÁ cÄÃ Ô¿ÇÀÐ ÈÌ½Æ ÅÌ½¿ ¿½¾ÈÊ cÄÃ Ô¿ÇÀÐ ÈÌ½Æ ñÆÈÈ ef óÂ é òggghô



× ´£ é ÄüÄ[¹¼ L�½¼ä½ü� L ¼Á ¿ëº £×æ

Traditional
Synthesizer

Data2Control
Output
Sound

Incoming
Metadata

Mapping

" ìíîóô ² þ�® ï �öá� ìòôù õý÷ôá ô �öó á öùôúìòí ñ÷ô óôýôìøôó ìò ð ýöòñôòñ�ñóðòõá ìõõìöò õüõñôá


÷ðñ ö�; ôýñ ìò ñ÷ô ùðñð�ðõô �îú� úõ ñ÷ô óô6îìóôá ôòñõ ö � ñ÷ô ìòûîñ á ôñðùðñð þ
� ûóö� úôá 
ô õñìúú ÷ðøô ñö �ðýô 
 ìñ÷ õîý÷ ð á öùôú ìõ ñ÷ô ùì� ýîúñü ñö ðîñöá ðñìýðúúü ô9ñóðýñ

ûðóðá ôñôóõ 
 ìñ÷ õîý÷ ð úôøôú ö� ð� õñóðýñìöò �óöá ñ÷ô õìíòðú ìñõôú� þ ±ô ýðò �òù ô9ðá ûúôõ ö� ô9 ìõñìòí
ðûûúìýðñìöòõ ñ÷ðñ ìá ûúôá ôòñ ñ÷ô õüõñôá ùôûìýñôù ìò " ìíîóô ² þ�� �îñ ñ÷ôü ðú
ðüõ òôôù ð ûóôøìöîõ õñôû ö�
á ðòîðúúü ðòòöñðñìòí ñ÷ô ýöòñôòñ ö � ñ÷ô 
÷öúô ùðñð�ðõô þ

� ûöõõì� úô õöúîñìöò ñö ñ÷ìõ ìòýöòøôòìôòýô ìõ ñ÷ô îõô ö � á ðý÷ìòô úôðóòìòí ñôý÷òì6îôõ þ @ñ ìõ
óôýôòñúü � ôýöá ìòí îõîðú ìò ñ÷ìõ õöóñ ö� �óðá ô
öó8 õ ñö ìá ûúôá ôòñ � �öó ô9ðá ûúô � ýöúúð�öóðñìøô � úñôóìòí
ôòíìòôõ �ýúðõõì�ýðñìöò �ðõôù öò ñ÷ô ðòðúüõìõ ö � îõôóõ ûóô�ôóôòýôõ ï ì� á öõñ ö� öîó îõôóõ ýúðõõì�ü ìñôá 5 ðõ
� ôìòí h � 
ô úð� ôú ìñ ñ÷ðñ 
ðü � þ @ò ñ÷ðñ ýðõô ñ÷öîí÷ � ñ÷ô ýúðõõì�ýðñìöò ðòù ìùôòñì�ýðñìöò ìõ û ôó�öóá ôù

 ìñ÷öîñ ñð8 ìòí ìòñö ðýýöîòñ ðòü ìòòôó ûóöû ôóñü ö� ñ÷ô õöîòùõ þ �ò ñ÷ô öñ÷ôó ÷ðòù � ì� 
÷ðñ 
ô ìòñôòù
ñö ÷ðøô ìõ ð õüõñôá ýðûð� úô ö� úôðóòìòí �óöá ñ÷ô õöîòù �ôðñîóôõ � 
ô á ðü �ðøöó ð �ðõô��ðõôù Côðõöòìòí
���C � ôòíìòô ðõ ñ÷ô öòô îõôù ìò �� óýöõ ôñ ðú þ� �ÒÒ]� þ

�òü÷ö
 � ð � óõñ ûóôýöòùìñìöò �öó ùôýìùìòí öò ñ÷ô õüõñôá ^õ øìð� ìúìñü 
öîúù � ô ñö óôùîýô ñ÷ô õì<ô
ö� ñ÷ô óôõîúñìòí ùðñð�ðõô þ ±ô ö� õôóøô ñ÷öîí÷ ñ÷ðñ ñ÷ôóô ìõ òö òôôù ñö õñöóô õöîòùõ ñ÷ðñ ýöî úù �ô ôðõìúü
ö�ñðìòôù �óöá öñ÷ôó ðúóôðùü ô9 ìõñìòí ìò ñ÷ô ùðñð�ðõô þ @ò ñ÷ô ýðõô ñ÷ðñ òö õöîòù ô9ðýñúü á ðñý÷ôù ñ÷ô
ýöòñôòñ ùôõýóìûñìöò ðñ ñ÷ô ìòûîñ 
ô ýöîúù ñ÷ôò ;îõñ �òù ñ÷ô á öõñ õìá ìúðó öòô ðòù ðùðûñ ìñ ìò ñ÷ô ùôõìóôù
ùìóôýñìöò þ 7÷ìõ ðùðûñðñìöò õñôû ìõ �ðõìýðúúü ð ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöò �õôô õôýñìöò ² þ® þ��Ö þ

�òô ö � ñ÷ô ûóö� úôá õ ñ÷ðñ õñìúú óôá ðìòõ ìõ 
÷ðñ õìá ìúðóìñü á ôðõîóô ñ÷ô õüõñôá ÷ðõ ñö ùôðú 
 ìñ÷ þ
� ìá ìúðóìñü ìò õöîòù ðòù áîõìý ìõ ö�øìöîõúü ð á ðòü�ùìá ôòõìöòðú á ôðõîóô ñ÷ðñ ýðò � ô ÷ìí÷úü ùôû ôòùôòñ öò
ð ûðóñìýîúðó ðûûúìýðñìöò þ "îóñ÷ôóá öóô � ìñ á ðü ñîóò öîñ ñ÷ðñ öîó ùðñð�ðõô ÷ðõ á öóô ñ÷ðò öòô ýðõô ñ÷ðñ ìõ
õìá ìúðó ñö ñ÷ô ýöòñôòñ ùôõýóìûñìöò óôýôìøôù þ � úú ö� ñ÷ôá á ðü òôôù ð �îóñ÷ôó ðùðûñðñìöò �ñóðòõ�öóá ðñìöò �
�îñ ñ÷ô ûóö� úôá ìõ ÷ö
 ñö ùôýìùô öò 
÷ðñ ñóðòõ�öóá ðñìöò ìõ á öóô ìá á ôùìðñô ðòù ô ôýñìøô þ @ò ñ÷ðñ õôòõô �

âi Å�ÈÊÈÌ½ ÈçÉÐÎ¼ÈÆ ¿Ï ¾¿Ñ ½¿ ÉÇÇ¿ÐÎ¼ÅÆ¾ ½¾ÅÆ Ñ Å½¾ É ½ÊÉÌÆÏ¿ÊÐ É½Å¿Ì ¿Ê ÉÌ ÅÌ½ÈÊÎ¿¼É½Å¿Ì Ñ Å¼¼ æ È ÆÈÈÌ ÅÌ ½¾È ÌÈç½ Ç¾ÉÎ½ÈÊ Õ



£ß� 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ�� ï �ôðóý÷ ðòù óôñóìôøðú ðõ ð á ôðòõ �öó õüòñ÷ôõì< ìòí

" ìíîóô ² þ�² ï � �ðõô��ðõôù Côðõöòìòí Côýôìøôó



× ´Ð · · »Ó ¸ ¹üä [Ä¼¹ÀÄä ¸ Á äÄ¼º £ß ¤

ìñ á ðü � ô ìòñôóôõñìòí ñö ìùôòñì�ü ðòù ýúðõõì�ü ìñôá õ �öó ñ÷ô ùðñð�ðõô òöñ öò úü �öó 
÷ðñ ñ÷ôü ðýñîðúúü ðóô
�îñ �öó 
÷ðñ ñ÷ôü á ðü � ôýöá ô þ � õöîòù ýðò ñ÷îõ � ô ýúðõõì�ôù ðõ �óìí÷ñ�ð� úô � ûìðòö�ð� úô � �ðõñ�ð� úô þ @�
ð õöúîñìöò ìõ ýöò� óá ôù ðõ ðýýôûñôù �ü ñ÷ô îõôó 
ô á ðü òöñ öòúü ðùù ñ÷ô óôõîúñìòí õöîòù ðòù ìñõ ýöòñôòñ
ùôõýóìûñìöò ñö ñ÷ô ùðñð�ðõô �îñ ðúõö ñ÷ô 8òö
 úôùíô ùôóìøôù �óöá ñ÷ô ðùðûñðñìöò ûóö ýôõõ þ

DE Fj � � �k� 1 � � �� 51��� � 3 � � 5X

�òýô 
ô ÷ðøô îòùôóõñööù ñ÷ô á öñìøðñìöòõ ðòù ñ÷ô õñóîýñîóô ö� ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ
7óðòõá ìõõìöò � ôñðá öùôú ìñ ìõ 
ôúú 
öóñ÷ ìñ ñö ýöá ûðóô ìñ ñö óôúðñôù á öùôúõ öó á ôñðá öùôúõ þ

¡H £¢ £¤ lÛ�°±Ù �Ú«±±°±m�Û«ÝÛÜ n¬ ¨ ° ÙÛª ° o p± o°ÜÞ «¯°± YÜ«± ¬Þ ¬¬°±

7÷ô �öòñôòñ 7óðòõá ìõõìöò á ôñðá öùôú ñ÷ðñ 
ô ÷ðøô ;îõñ ìòñóöùîýôù ìá ûúìôõ ð óôùô�òìñìöò ö�
ñ÷ô õý÷ôá ôõ ýöá á öòúü ðýýôûñôù �öó ñ÷ô ýöá áîòìýðñìöò ðýñ ìñõôú� �õôô ��ðóòôúú � �Ò��� öó �Ñ óì� ò � �ÒÒ�� �
�öó ìòõñðòýô � �öó ð ýöá ûóô÷ôòõìøô úìõñìòí ö� õîý÷ á öùôúõ� ðõ ìñ ýðò �ô õôôò ðõ ð õñôû �ôüöòù �÷ðòòöò
ðòù ±ôðøôó ^õ ñóðùìñìöòðú ýöá áîòìýðñìöò á öùôú ��÷ðòòöò ðòù ±ôðøôó � �Ò�Ò� þ

ø× ´Ð ´¤´¤ Ó ÔÄ ¶Ô¹üüÁüqrÄ¹=Ä[ ¸ Á äÄ¼
7÷ô á öõñ ýöá á öòúü ðýýôûñôù ðòù õûóôðù ýöá áîòìýðñìöò á öùôú ìõ ñ÷ðñ ûóöûöõôù �ü ôúôýñóìýðú

ôòíìòôôó � úðîùô �÷ðòòöò ìò �Ò�Ò ðòù ñ÷ôò ìòñôóûóôñôù �ü ±ðóóôò ±ôðøôó þ @ñ áîõñ �ô òöñôù ñ÷ðñ
ûðóñìýîúðóúü �÷ðòòöò ^õ á öùôú 
ðõ ìòñôòùôù ñö �ô ðò ìò �öóá ðñìöò ñóðòõá ìõõìöò á öùôú � á öõñúü ðûûúìýð� úô
�öó ôòíìòôôóìòí ûîóûöõôõ þ �ôøôóñ÷ôúôõõ � ±ôðøôó ^õ ìòñôóûóôñðñìöò � ðõ 
ôúú ðõ �îóñ÷ôó úðñôó îõôõ ýöòøôóñôù
ìñ ìò ð íôòôóðú îõðíô ýöá áîòìýðñìöò á öùôú þ

�÷ðòòöò ðòù ±ôðøôó ìòñóöùîýôù ñ÷ô úìòôðó á öùôú óôûóôõôòñôù ìò �íîóô ² þ�- þ 7÷ô íöðú ö � ðòü
ýöá áîòìýðñìöò õüõñôá ìõ ñö ñóðòõá ìñ ð !©§© ª¨¦«¬ ñö ð ûðóñìýîúðó !¬§¥Ë ©§¥ªË þ 7÷ô ñóðòõá ìõõìöò ìõ
ýðóóìôù öîñ ñ÷óöîí÷ ð û÷üõìýðú «* ©ËË¬µ ñ÷ðñ ìõ �öîòù ñö ìò°îôòýô ñ÷ô á ôõõðíô � ð òöò�ìùôðú ñóðòõá ìõõìöò
ý÷ðòòôú ýðò ìòùôôù � ô ýöòõìùôóôù ð Ëª¥¬ ª¨¦«¬þ 7÷ô ôòíìòô ìò ý÷ðóíô ö� ûóôûðóìòí ñ÷ô ùðñð õöîóýô
ðòù õôòùìòí ìñ ñ÷óöîí÷ ñ÷ô ý÷ðòòôú ìõ ýðúúôù ñ÷ô §¦©Ë¶ ¥§§¬¦ þ 7÷ìõ ñóðòõá ìññôó ìõ ìò ý÷ðóíô ö� ùì ôóôòñ
ûóö ýôõõ �îñ ñ÷ô á öõñ ìá ûöóñðòñ ìõ ñ÷ðñ ö � ¬Ë«ª!¥ËÍ ñ÷ô á ôõõðíô õö ìñ ýðò �ô ñóðòõá ìññôù á öóô ô� ýìôòñúü
ðòù ìñ ýðò � ôýöá ô á öóô óö�îõñ ñö ñ÷ô ô ôýñ ö � ñ÷ô ý÷ðòòôú þ 7÷ô ¦¬«¬¥$¬¦ ìõ ìò ý÷ðóíô ö� ö�ñðìòìòí ñ÷ô
á ôõõðíô �óöá ñ÷ô ý÷ðòòôú � ùôýöùìòí ìñ � óôá öøìòí òöìõô ðõ áîý÷ ðõ ûöõõì� úô ðòù ùôúìøôó ìñ ñö ñ÷ô �òðú
ùôõñìòðñìöò þ



£ß£ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ�- ï �÷ðòòöò s ±ôðøôó ^õ ýúðõõìýðú ìò �öóá ðñìöò ñóðòõá ìõõìöò á ôñðá öùôú

@ò ñ÷ìõ á ôñðá öùôú � ¥ËÌ ª¦¶ ©§¥ªË ìõ ñ÷öîí÷ñ ö� ðõ ñ÷ô öûûöõìñô ñö ¬Ë§¦ª´ Ú þ � ôðòìòí ìõ îò ìá ûöó�
ñðòñ �óöá ñ÷ðñ á ðñ÷ôá ðñìýðú ûöìòñ ö� øìô
 þ �ýýöóùìòí ñö �÷ðòòöò ðòù ±ôðøôó ²ñ÷ô õôá ðòñìý ðõû ôýñõ ö�
ýöá áîòìýðñìöò ðóô ìóóôúôøðòñ ñö ñ÷ô ôòíìòôôóìòí ûóö� úôá ³ ��÷ðòòöò ðòù ±ôðøôó � �Ò�Ò� þ � õ ¯ óìý �ý÷ôìóôó
ûöìòñõ öîñ ñ÷ìõ ìõ òöñ ðò ôòíìòôôóìòí ðõõîá ûñìöò �îñ óðñ÷ôó ð û÷ìúöõöû÷ìýðú öòô ��ý÷ôìóôó � �,, �� þ

@ò ð õìá ìúðó 
ðü� ìò �s± ^õ á öùôú Ëª¥¬ ìõ ðòüñ÷ìòí ðùùôù �ü ñ÷ô ý÷ðòòôú ðòù òöñ ìòñôòùôù �ü
ñ÷ô õöîóýô þ 7÷ô 
ðü ñö öøôóýöá ô ñ÷ô îò
ðòñôù ô ôýñõ ö� òöìõô ìõ �ü ðùùìòí óôùîòùðòýüþ � õ ð á ðññôó ö�
�ðýñ ñ÷ô �s± ñ÷ôöóü ýöòõìùôóõ ñ÷ðñ ýöá áîòìýðñìöò ìõ ñ÷ô õýìôòýô ö� á ðìòñðìò ìòí ðòù öûñìá ðú �ðúðòýô
� ôñ
ôôò ûóôùìýñð� ìúìñü ðòù îòýôóñðìòñü �ü ðùùìòí öó óôá öøìòí óôùîòùðòýüþ

ø× ´Ð ´¤´£ Ó ÔÄ ·ÂÃ Ä¿À>·[ ½ÄüÀÄä »ÁüÀÄüÀ Ó[¹üº� ½ºº½Áü ¸ ÄÀ¹� Á äÄ¼ ¹º ¹ ¸ ÄÀ¹� Á äÄ¼ ?Á[
�ü?Á[� ¹À½Áü Ó[¹üº� ½ºº½Áü

@ò " ìíîóô ² þ� 
ô ìúúîõñóðñôù ñ÷ô á ðìò ýöá ûöòôòñõ ö� öîó ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò
� ôñðá öùôú � 
÷ìý÷ 
ôóô �îóñ÷ôóôù ùôøôúöû ìò ñ÷ô �öúúö
 ìòí õôýñìöòõ þ �ü ýöá ûðóìòí ñ÷ìõ á ôñðá öùôú ñö
ñ÷ô öòô ;îõñ ùôõýóì�ôù �ü �÷ðòòöò ðòù ±ôðøôó 
ô ýðò ÷ìí÷úìí÷ñ ñ÷ô �öúúö
 ìòí ùì ôóôòýôõ ï

@ò öîó á öùôú � ñ÷ô õñóôðá ñö � ô ñóðòõá ìññôù ìõ òö úöòíôó õôôò ðõ ð õñóôðá ö � � ìñõ 
 ìñ÷ òö ð� õñóðýñ
á ôðòìòí � ìò �öóá ðñìöò ìõ ðò ð� õñóðýñìöò ö� ñ÷ô ðýñîðú ýöòñôòñ � ìò öñ÷ôó 
öóùõ � ð õñóôðá ö� á ôðòìòí þ
±ô ðóô ñ÷ôóô�öóô òöñ ìòñôóôõñôù ìò óôá öøìòí ùðñð óôùîòùðòýü ðõ õîý÷ �îñ óðñ÷ôó öò ñóðòõá ìññìòí ñ÷ô
ðûûóöûóìðñô á ôðòìòí ñ÷ðñ ñ÷ô õöîóýô ýðóóìôõ 
 ìñ÷ ìò þ �òù 
÷ðñ ìõ ðûûóöûóìðñô ìõ � ðõ ìò ðòü öñ÷ôó 8 ìòù
ö� á öùôú � óôúðñôù ñö ñ÷ô ýöòñô9ñ � ðûûúìýðñìöò öó 
÷ðñ ñ÷ô óôýôìøôó ìõ ô9ûôýñìòí ñö óôýôìøô ðòù ð� úô ñö
ìòñôóûóôñ þ @ò ð íôòôóðú õìñîðñìöò � 
ô ùö òöñ 
öóóü ð�öîñ �ùôúìñü ñö ñ÷ô öóìí ìòðú ùðñð �îñ óðñ÷ôó ñö ñ÷ô
öóìíìòðú á ôðòìòí þ

@ò ñ÷ ìõ õôòõô � òöìõô ìõ ñ÷öîí÷ñ ö� ðõ ðòüñ÷ìòí ðùùôù ñö ñ÷ô öóìí ìòðú ûìôýô ö� ìò �öóá ðñìöò ñ÷ðñ ìõ
úì8ôúü ñö ý÷ðòíô ìñõ á ôðòìòí öó á ð8ô ìñ ùì� ýîúñ ñö îòùôóõñðòù þ 7÷îõ � ñ÷ô ñóðùìñìöòðú ùô�òìñìöò �öó òöìõô



× ´Ð · · »Ó ¸ ¹üä [Ä¼¹ÀÄä ¸ Á äÄ¼º £ßÐ

ðõ ð ý÷ðòíô ìò ñ÷ô � ìñõñóôðá � ôìòí ñóðòõá ìññôù � 
öîúù öòúü �ñ öîó ùô�òìñìöò ì� ñ÷ô ý÷ðòíô ìõ õî� õñðòñìðú
ðòù ýðò ûóöùîýô ð ý÷ðòíô ö� á ôðòìòí þ

�îó ý÷ðòòôú ùöôõ òöñ ñóðòõá ìñ ôòýöùôù ùðñð ðõ õîý÷ �îñ óðñ÷ôó ô9ñóðýñôù ýöòñôòñ ùôõýóìûñìöò
öó á ôðòìòí þ �ôýðîõô ö� ñ÷ìõ �÷ðòòöò ^õ úð
 õ ö� ý÷ðòòôú ýðûðýìñü ùö òöñ ÷öúù ñóîô ðòù 
ô ðóô ð� úô ñö

ôúú ô9ýôôù ìñõ ñ÷ôöóôñìýðú úìá ìñõ þ

�ò ñ÷ô öñ÷ôó ÷ðòù � ðòù ðõ �ö ý8�îóò ûöìòñõ öîñ ��ö ý8�îóò � �,,�� � �s± ^õ á ôñðá öùôú ýöòõìùôóõ
ð ýöòõñóðìòôù ý÷ðòòôú 
÷ìúô ìò ÷îá ðò ýöá áîòìýðñìöò ñ÷ô ý÷ðòòôú ìõ îòýöòõñóðìòôù ðòù ñ÷ô õîýýôõõ ö�
ñ÷ô ìò �öóá ðñìöò ñóðòõá ìõõìöò ûóö ýôõõ ùôû ôòùõ öò ñ÷ô * ©¦¬! ¬Þ´ ¬¦¥¬Ë «¬ � ôñ
ôôò ñ÷ô ñóðòõá ìññôó ðòù ñ÷ô
óôýôìøôó � 
÷ìý÷ ôòð� úôõ ñ÷ôá ñö îõô ð ýöá á öò øöýð�îúðóüþ @ò öîó á ôñðá öùôú � ñ÷ô õîýýôõõ ö� ñ÷ô ûóöýôõõ
ìõ ðúõö �ðõôù öò ñ÷ô õ÷ðóôù ô9ûôóìôòýôõ öó 8òö
 úôùíô � ôñ
ôôò ñ÷ô ñóðòõá ìññôó ðòù ñ÷ô óôýôìøôó þ � õ ð
á ðññôó ö � �ðýñ ñ÷ìõ ìõ öòúü ýöòõñóðìò þ

@ò öóùôó ñö ðýýöá ûúìõ÷ ðúú ñ÷ìõ ñ÷ô ñóðùìñìöòðú �s± á ôñðá öùôú ÷ðõ ñö ôò÷ðòýôù ðòù ûðóñìýî úðóúü
ñ
ö òô
 � úö ý8 õ ÷ðøô ñö � ô ðùùôù þ

�ò öòô ÷ðòù � ìò ñ÷ô ñóðòõá ìññôó 
ô òôôù ñö ðòðúü<ô ðòù ô9ñóðýñ ýöòñôòñ öó á ôðòìòí �óöá ñ÷ô
öóìíìòðú ùðñð õöîóýô þ 7÷ìõ ûóö ýôõõ 
ðõ ô9ûúðìòôù ìò õôýñìöò ² þ� þ� þ �ò ñ÷ô öñ÷ôó ÷ðòù � ñ÷ô ñóðòõá ìññôù
á ôõõðíô ÷ðõ ñö � ô ìòñôóûóôñôù ðòù óôòùôóôù ìòñö òô
 ùðñð ìò ñ÷ô óôýôìøôó þ 7÷ìõ ûóö ýôõõ 
ðõ ðúõö ô9ûúðìòôù
ìò õôýñìöò ² þ� þ� þ

ø× ´Ð ´¤´Ð ·ÀÔÄ[ ¸ Á äÄ¼º Á? »Á� � �ü½¿¹À½Áü ÀÔ¹À ¿¹[Ä ¹Â Á�À ¸ Ä¹ü½ü�
� úñ÷öîí÷ ñ÷ô �÷ðòòöò ðòù ±ôðøôó ñ÷ôöóü ÷ðõ ùôôûúü ìò°îôòýôù ðúú óôõôðóý÷ ðóôðõ óôúðñôù 
 ìñ÷

ýöá áîòìýðñìöò ðòù 
ô ÷ðøô ûóôõôòñôù öîó á ôñðá öùôú ðõ ð õñôû � ôüöòù ñ÷ðñ ö� õôóøôõ ñ÷ô ìá ûöóñðòýô ö�
á ôðòìòí � ìñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ õöá ô á öùôúõ ö � ÷îá ðò ýöá áîòìýðñìöò ùö ýðóô ð�öîñ á ôðòìòí ðòù
á ð8ô ð ýôòñóðú ìõõîô ö� ìñ þ @ñ ìõ 
ôúú �ôüöòù öîó ìòñôòñìöò ñö íìøô ð ñ÷öóöîí÷ öøôóøìô
 ö� õîý÷ á öùôúõ �
á öõñúü óôúðñôù ñö ûõüý÷öúöíìýðú öó õö ýìö úöíìýðú ðóôòðõ �îñ ìñ ìõ ìòñôóôõñìòí ñö ìòýúîùô ð �óìô� öîñúìòô ìò

÷ìý÷ 
ô 
 ìúú �òù õöá ô óôúðñìöò 
 ìñ÷ ñ÷ô á ôñðá öùôú 
ô ÷ðøô ;îõñ ûóôõôòñôù þ

�÷ðóúôõ � õíööù ìõ ñ÷ô ýóôðñöó ö � ñ÷ô & ¬!¥§©«¥ªË©µ õ* ¬ª¦Ú ªÌ & ¬©Ë¥ËÍ t(� ªª!u vw xyz � óôúðñôù
ñö ÷ ìõ 
ôúú 8òö
ò ¬¶ ©Ë§¥« !¥{ ¬¦¬Ë§¥©µ ñôý÷òì6îô ��òüùôó ðòù � õ
ööù � �Ò-�� þ �ýýöóùìòí ñö ñ÷ô óôõîúñõ
ö� ÷ìõ õñîùìôõ ñ÷ô á ôðòìòí ö� ðòü ûìôýô ö� ìò �öóá ðñìöò ýðò � ô ùôõýóì�ôù ìò ñôóá õ ö� öòúü ñ÷óôô ùìá ôòõìöòõ ï
ìñõ ôøðúîðñìöò �
÷ôñ÷ôó ìñ ìõ íööù öó �ðù � � ûöñôòýü �÷ö
 õñóöòí ìñ ìõ� ðòù ðýñìø ìñü �÷ö
 �ðõñ ìñ á öøôõ� þ

� ìôóýô ðòù �óöòôò ùôøôúöû ôù ð á öùôú ö � ýöá áîòìýðñìöò ñ÷ðñ õñóöòíúü óôúìôõ öò á ôðòìòí þ 7÷ìõ
á öùôú ìõ 8òö
ò ðõ ñ÷ô �ööóùìòðñôù � ðòðíôá ôòñ ö � � ôðòìòí ��� � � ��÷ìúìûõôò � �ÒÒ²� ðòù ìñõ á ðìò
�ôðñîóô ìõ ñ÷ðñ ìò õñôðù ö � �ö ýîõìòí öò ñ÷ô á ôõõðíô � ñ÷ô õñóôõõ ìõ ûîñ öò ñ÷ô óôýôìøôó þ �ôöû úô ñóü ñö
îòùôóõñðòù ñ÷ô 
öóúù ðõõìíòìòí á ôðòìòí ñö ðò ôøôòñ � ñ÷ô ûóö� úôá ìõ ñ÷ðñ ìòùìøìùîðú ìòñôóûóôñðñìöòõ á ðü



£ß³ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

òöñ ýöìòýìùô þ 7÷ô �� � óôûóôõôòñõ á ôðòìòí ìò ð õì9 úôøôú á ðû ñ÷ðñ íöôõ �óöá ñ÷ô ðýñîðú «ªË§¬Ë§ ñö ñ÷ô
÷ìí÷ôõñ úôøôú ö� «¨ µ§¨¦©µ ´ ©§§¬¦Ë þ

@ò ð õìá ìúðó 
ðü ñ÷ô Ñôòôóðú �ôá ðòñìýõ 7÷ôöóü �×öùìõ÷ � �ÒÒ®� õñðñôõ ñ÷ðñ üöî ýðòòöñ ô6îðñô ð

öóù 
 ìñ÷ ñ÷ô ýöòýôûñ ñ÷ðñ ìñ ^õ õîûûöõôù ñö óôûóôõôòñ þ ÷ðüð8ð
ð ûóöûöõôõ ðò ^�� õñóðýñìöò �ðùùôó ^� ñ÷ô
ðýñîðú ýöòñôòñ ýðò � ô ùôýöá ûöõôù ìòñö ùì ôóôòñ óôûóôõôòñðñìöòõ ðýýöóùìòí öò ñ÷ô úôøôú ö� ð� õñóðýñìöò
ìòñôòùôù þ 7÷ô ûóö� úôá ìõ ñ÷ðñ ðõ 
ô íö ÷ìí÷ôó öò ñ÷ô úðùùôó � ñ÷ôóô ìõ ð ûöìòñ 
÷ôóô ^õûôð8ôóõ ^ úöõô
ñ÷ô ûìýñîóô ö� ñ÷ô ðýñîðú ýöòñôòñ þ ÷ô íìøôõ ñ÷ô ô9ðá ûúô ö� ðò �� õñóðýñìöò �ðùùôó �öó ð ûìýñîóô ö� ð
ýö
 þ 7÷ìõ úðùùôó ìòýúîùôõ ñ÷ô �öúúö
 ìòí úôøôúõ ï ��� �ö
 ðõ 8òö
ò ñö õýìôòýô Û ��� ñ÷ô ðýñîðú ýö
 
ô
û ôóýôìøô Û �®� +�ôõõìô + �ñ÷ô ýö
 ^õ òðá ô� Û ��� �ö
 Û �²� � ìøôõñö ý8 Û �-� "ðóá ðõõôñõ Û ��� � õõôñ Û �]� ±ôðúñ÷ þ
7÷ìõ ð� õñóðýñìöò úðùùôó ìõ ùìóôýñúü óôúðñôù ñö ñ÷ô áîúñìúôøôú ðòðúüõìõ ðòù ýöòñôòñ ùôõýóìûñìöò õý÷ôá ô 
ô
ûóôõôòñôù ìò õôýñìöò ² þ� þ� þ

@ þ� þ C ìý÷ðóù ùôøôúöûôù ð ñ÷ôöóü öò ñ÷ô ²� ôðòìòí ö� � ôðòìòí³ ìò 
÷ìý÷ ÷ô õîííôõñôù ñ÷ðñ
ýöòñô9ñ ìõ 8ôü ñö á ôðòìòí ��íùôò ðòù C ìý÷ðóùõ � �Ò�-� þ � ôðòìòí ìõ û ôóõöòðú ðòù ìò ÷ ìõ øìô
 ö� ñ÷ô ýöá �
áîòìýðñìöò ðýñ ÷ô ô9ñôòùôù �÷ðòòöò ðòù ±ôðøôó ^õ ñóðùìñìöòðú á öùôú ñö õ÷ö
 ñ÷ô òôýôõõìñü ö � ýöá á öò
ô9ûôóìôòýô �öó ñ÷ô ô ôýñìøô ñóðòõá ìõõìöò ö� á ôðòìòí þ 7÷ìõ ìùôð ìõ ðúõö óôúðñôù ñö ñ÷ô ùì ôóôòñ õñóðñôíìôõ
ûóôõôòñôù �öó öîó �ôá ðòñìý Côýôìøôó � öîñúìòôù ìò õôýñìöò ² þ� þ� þ

�üá�öúìý @òñôóðýñìöòìõñõ � óôûóôõôòñôù �ü Ñôöóíô ÷ ôó�ôóñ � ôðù � õñðñô ñ÷ðñ ñ÷ô ô9ñôòñ ö � 8òö
�
ìòí ìõ ñ÷ô ô9ñôòñ ö� òðá ìòí ï ìòñôúúìíôòýô ìõ ñ÷ô ð� ìúìñü ñö õüá�öúìýðúúü úð� ôú ôøôóüñ÷ìòí 
ô ôòýöîòñôó
�� ôðù � �Ò �,� þ

÷ ðóöúù �ðõõ
ôúú ��÷ôóóü� �Ò²�� õîííôõñôù ð õìá ûúô �îñ îõô�îú á öùôú � 
÷ìý÷ ýðûñîóôõ ñ÷ô ôõõôòýô
ö� á ôõõðíô ñóðòõá ìõõìöò ðòù ìõ á ðùô ö � ñ÷ô �öúúö
 ìòí ôúôá ôòñõ ï ± ÷ö � õðüõ ± ÷ðñ � ñö ± ÷öá � ìò ± ÷ìý÷
á ôùìîá � 
 ìñ÷ 
÷ðñ ¯ ôýñ þ

" ìòðúúü ìñ ìõ ðúõö ìá ûöóñðòñ ñö ðý8òö
 úôùíô ñ÷ðñ ðúõö õöá ô öñ÷ôó óôõôðóý÷ôóõ ìò ñ÷ô ðîùìö
ûóö ýôõõìòí �ôúù òöñôù ñ÷ðñ �s± ^õ ùìõóôíðóù �öó á ôðòìòí ìá ûöõôù ñöö á ðòü óôõñóìýñìöòõ öò öîó ùöá ðìò þ
@ò ûðóñìýîúðó � ñ÷ô ùôøôúöû ôóõ ö� ñ÷ô �ñóîýñîóôù �îùìö á ôñðá öùôú � 
÷ìý÷ 
 ìúú �ô ûóôõôòñôù ìò òô9ñ õôýñìöò �
ðúõö ûóôõôòñôù ñ÷ôìó á öùôú ðõ ð õñôû � ôüöòù �s± ^õ þ

¡H £¢ £Ø lÛ�°±Ù �¯ÜJ©¯JÜÛÙ §JÙ°

7÷ô �ñóîýñîóôù �îùìö á ôñðá öùôú ìõ øôóü áîý÷ óôúðñôù ñö ñ÷ô öòô � ôìòí ûóôõôòñôù ìò ñ÷ìõ
ý÷ðûñôó þ 7÷ìõ òô
 ûðóðùìíá 
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ø× ´Ð ´£ ´£ ¶À[�¿À�[Ää ú �ä½Á ¹üä ÀÔÄ ·ÂÃ Ä¿À>·[ ½ÄüÀÄä »ÁüÀÄüÀ Ó[¹üº� ½ºº½Áü ¸ ÄÀ¹� Á äÄ¼
��ñôó ñ÷ô ûóôøìöîõ ùôõýóìûñìöò ìñ áîõñ ÷ðøô �ôýöá ô ýúôðó ñ÷ðñ �ñóîýñîóôù �îùìö ìõ øôóü áîý÷

óôúðñôù ñö öîó ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú þ ±ô 
 ìúú òö
 ÷ìí÷úìí÷ñ ñ÷ô á ðìò
ùì ôóôòýôõ ö� �öñ÷ ðûûóöðý÷ôõ þ

�ñóîýñîóðú ðîùìö ^õ �ö ýîõ ìò öò §¦¨«§¨¦¬ ï ìñ ìõ ùôõìíòôù ñö ô9ûúöìñ õñóîýñîóðú óôùîòùðòýüþ 7÷ô
�ö ýîõ ö� öîó � � �7� ìõ öò «ªË§¬Ë§ ðòù ìñõ ¶ ¬©Ë¥ËÍ ï 
ô ðìá ðñ ¨Ë!¬¦§©Ë!¥ËÍ ñ÷ô õìíòðú ðòù óôûóôõôòñìòí
ìñ ðýýöóùìòíúüþ � úñ÷öîí÷ ñ÷ô �òðú óôõîúñõ ìò õöá ô ûðóñìýîúðó ðûûúìýðñìöòõ á ìí÷ñ òöñ ùì ôó áîý÷ � ñ÷ô
ùì ôóôòýô ìò �öýîõ ìõ ýúôðó ï �� ìõ ð õüòñðýñìý á ôñðá öùôú 
÷ìúô � � �7� ìõ ð õôá ðòñìý á ôñðá öùôú þ

�ýýöóùìòí ñö ñ÷ô ðîñ÷öóõ �ñóîýñîóôù �îùìö ýðò õîóûðõõ ñ÷ô �÷ðòòöòs±ôðøôó ñ÷ôöóôñìýðú ý÷ðò�
òôú úìá ìñ ô9ýôûñ ì� ñ÷ô ôòýöùôù õìíòðú 
ðõ ýöá ûúôñôúü óðòùöá þ �îó á ôñðá öùôú ýðò õîóûðõõ ñ÷ô úìá ìñ
ôøôò ì� ñ÷ô õìíòðú ìõ ýöá ûúôñôúü óðòùöá þ � õ ð á ðññôó ö � �ðýñ � � � �7� ûôó�öóá õ ô9ñóôá ôúü 
ôúú ìò õîý÷
õìñîðñìöòõ þ @� ñ÷ô ùðñð õöîóýô ìõ ýöá ûúôñôúü óðòùöá ñ÷ôò ìñ á ôðòõ ñ÷ðñ ìñ ÷ðõ òö á ôðòìòí þ 7÷ôóô�öóô � ìñ
ýðò �ô ñóðòõá ìññôù ðõ ð õìá ûúô ²ûúðü óðòùöá õìíòðúõ³ õöîòù ö�; ôýñ ñ÷ðñ 
 ìúú �ô óôòùôóôù ðñ ñ÷ô óôýôìøôó þ
7÷ô óôõîúñ 
 ìúú ö�øìöîõúü òöñ óôõôá� úô ñ÷ô öóìí ìòðú õìíòðú �îñ 
ô ìòõìõñ ñ÷ðñ 
ô ðóô òöñ ìòñôóôõñôù ìò
á ðñ÷ôá ðñìýðú òöó û ôóýôûñîðú ðýýîóðýü� öòúü ìò õôá ðòñìý ðýýîóðýüþ �� ûôó�öóá õ 
ôúú öò ÷ ìí÷úü õñóîýñîóôù
õìíòðúõ � ñ÷ô � � �7� ûôó�öóá õ 
ôúú öò �öñ÷ ÷ìí÷úü á ôðòìòí �îú ðòù á ôðòìòíúôõõ õìíòðúõ ;îõñ ðõ úöòí ðõ ð
á ôðòìòí�îú õìíòðú ìõ òöñ ýúðõõì�ôù ðõ á ôðòìòíúôõõ þ

� õ ðúóôðùü ýöá á ôòñôù ðñ ñ÷ô �ôíìòòìòí ö � ñ÷ìõ ý÷ðûñôó ñ÷ô ìùôð ö � ÚË§* ¬¥�©�¥µ¥§Ú ìò ��
ìõ ùì ôóôòñ �óöá öîóõ þ ± ÷ìúô ìò �� ð íìøôò óôûóôõôòñðñìöò ìõ õðìù ñö � ô õüòñ÷ôõì<ð� úô ì� ñ÷ô öóìí ìòðú
õöîòù ýðò � ô ö�ñðìòôù �óöá ìñ ìò � � �7� ð óôûóôõôòñðñìöò ìõ õüòñ÷ôõì<ð� úô õìá ûúü ì� ìñ ýðò óôòùôó ð
õöîòù þ ± ÷ôñ÷ôó ñ÷ô óôõî úñ ìõ á ôðòìòí�îú öó òöñ óôúðñôõ ñö öñ÷ôó á ôðõîóôõ ö� ñ÷ô ùôõýóìûñìöò õîý÷ ðõ



£ß\ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

¶ ¬©Ë¥ËÍÌ ¨ µË¬� �îñ òöñ ñö ìñõ ÚË§* ¬¥�©�¥µ¥§Ú þ
�� ôòýöùôõ ùðñð õöîóýôõ ûðóðá ôñóìýðúúü� �ðõôù öò õìíòðú á öùôúõ þ �ôøôóñ÷ôúôõõ � ìñ ùöôõ òöñ

ìá ûöõô ðòü úìá ìñðñìöò öó ýöòýôûñîðú á ôñðá öùôú öò ñ÷ôõô á öùôúõ þ 7÷ô � � �7� ôòýöùôõ ùðñð õöîóýôõ ðõ
�öîòù ��; ôýñõ ðòù �öóýôõ ñ÷ôõô ö�; ôýñ�öóìôòñôù ùðñð á öùôúõ ñö ýöá ûúü 
 ìñ÷ ñ÷ô � �� � �� á ôñðá öùôú þ
��; ôýñ�öóìôòñôù ùðñð á öùôúõ ýðò �ô ìòñôóûóôñôù ðõ ð õî� õôñ ö� �ðóðá ôñóìý á öùôúõ � ñ÷ôóô�öóô � � �7�
ìõ á öóô óôõñóìýñìøô ìò ñ÷ðñ õôòõô þ �îñ ìñ ìõ öòúü � ôýðîõô ö � ñ÷ ìõ óôõñóìýñìöò ñ÷ðñ 
ô ýðò ôòõîóô ñ÷ðñ ðúú
á öùôúõ ñ÷ðñ á ìí÷ñ � ô ìòõñðòñìðñôù �óöá ñ÷ô á ôñðá öùôú 
 ìúú ýðóóü õöá ô õôá ðòñìý ìò �öóá ðñìöò þ

@ò �� ñ÷ô á ôõõðíô ðú
ðüõ ìòýúîùôõ ñ÷ô ñóðòõá ìõõìöò ö� ð ûðóñìýîúðó á öùôú � ñö � ô îõôù �ü ñ÷ô
óôýôìøôó þ � úñ÷öîí÷ á öùôú ñóðòõá ìõõìöò ýðò ðúõö � ô ûóöøìùôù ðòù îõôù ìò � � �7� ìñ ìõ òöñ ýöá ûîúõöóüþ
@ò á ðòü õìñîðñìöòõ ñ÷ô á öùôú á ðü �ô 8òö
ò � ô�öóô÷ðòù ðõ ðúú ýöá ûöòôòñõ õ÷ðóô ñ÷ô õðá ô á ôñðá öùôú
ðòù á ðü �ô ð� úô ñö ùôùîýô ìñ þ �ò öñ÷ôó õìñîðñìöòõ � ñ÷ô ùôíóôô ö � ð� õñóðýñìöò á ìí÷ñ � ô õö ÷ ìí÷ ñ÷ðñ òö
á öùôú ìõ òôýôõõðóü ðñ ñ÷ô óôýôìøôó ô9ýôûñ �óöá ²óôðú�
öóúù³ 8òö
 úôùíô þ

�ñóîýñîóôù �îùìö òôôùõ ñö õñðòùðóùì<ô úðòíîðíô 
 ìñ÷ ûóôýìõô õôá ðòñìýõ õîý÷ ðõ ���� öó �� �� þ
@ò ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú òö úðòíîðíôõ òôôù ñö � ô õñðòùðóùì<ôù þ 5� �
ìõ î õôù ðõ ð íôòôóðú ûîóûöõô ýöòñôòñ�ùôõýóìûñìöò úðòíîðíô �îñ ðòü öñ÷ôó õìá ìúðó íôòôóðú ûîóûöõô úðòíîðíô
ýöîúù � ô îõôù þ � ì ôóôòñ ûðóñìýîúðó ìòõñðòýôõ ö� 5� � ýðò � ô îõôù �õôô � ôñóì5� �� �îñ ñ÷ôü ðóô òöñ ûðóñ
ö� ñ÷ô á ôñðá öùôú þ @ò öîó á ôñðá öùôú ôøôò ñ÷ô úðòíîðíô ùôõýóìûñìöò ýðò �ô ñóðòõá ìññôù ùüòðá ìýðúúü ìò
ð õý÷ôá ð þ

� 8ôü ìõõîô ìò ñ÷ô � � �7� ìõ ñ÷ðñ ñ÷ô õðá ô úðòíîðíô ìõ ýöòõìõñôòñúü îõôù ñ÷óöîí÷öîñ ñ÷ô
á ôñðá öùôú ðòù ìò ðòü ö� ìñõ ýöá ûöòôòñõ þ 7÷ìõ ìõ õöá ôñ÷ ìòí ñ÷ðñ ýðòòöñ �ô õðìù ð�öîñ �� þ ���� ðòù
�� �� ðóô �ðõìýðúúü õüòñ÷ôõìõ úðòíîðíôõ ðòù ñ÷ôü ðóô òöñ õîìñð� úô �öó ôòýöùìòí ñ÷ô óôõîúñ ö� ð íôòôóðú
õìíòðú ðòðúüõìõ � ôøôò úôõõ ì� ñ÷ìõ ðòðúüõìõ ðùùóôõõôõ ñ÷ô ýöòñôòñ úôøôú þ 7÷ìõ �ðýñ ÷ðõ � ôôò ô9ûúìýìñ úü
óôýöíòì<ôù �ü ñ÷ô � �¯ Ñ 
öó8 ìòí íóöîû 
÷ôò ýöòõñóîýñìòí ð ýöá ûúôñôúü ùì ôóôòñ õñðòùðóù � � �¯ Ñ��
�õôô õôýñìöò � þ� þ�� þ � �¯ Ñ�� ^õ ýöòñôòñ ùôõýóìûñìöò ðòù � �¯ Ñ�� ^õ �ñóîýñîóôù �îùìö ñööúõ ðóô òöñ ôøôò
ýöá ûðñì� úô ðòù ô öóñõ ñö � óìòí �öñ÷ 
öóúù ñöíôñ÷ôó � ì� ôøôó õñðóñôù � ðóô � ìò öîó öû ìòìöò � òöñ íöìòí ñö
õîýýôôù þ

�îó � � �7� ìõ ð ûðóñìýî úðó ìòõñðòýô ö� ñ÷ô � ìíìñðú � ìíòðú � óö ýôõõìòí ��; ôýñ�� óìôòñôù � ôñð�
á öùôú þ �òù � �� � �� ùöôõ òöñ õñðòù öò ðòü õû ôýì� ý úðòíîðíô �îñ ìõ óðñ÷ôó ìòõñðòñìðñôù ìò ð �óðá ô
öó8
õîý÷ ðõ ��� � ìá ûúôá ôòñôù ìò ð íôòôóðú ûîóûöõô ûóöíóðá á ìòí úðòíîðíô þ

@ñ ìõ ìòñôóôõñìòí ñö òöñô ÷ö
 ñ÷ô ¯ óìý �ý÷ôìóôó � á ðìò ýóôðñöó ö� � �¯ Ñ�� ^õ �ñóîýñîóôù �îùìö �
ûöìòñõ öîñ ñ÷ðñ ð íôòôóðú�ûîóûöõô ýöá ûîñôó ûóöíóðá á ìòí úðòíîðíô ýöîúù � ô îõôù ìòõñôðù ñ÷ðò ð úðòíîðíô
úì8ô ���� � õû ôýì�ýðúúü ùôõìíòôù �öó õñóîýñîóôù ðîùìö ùôõýóìûñìöò �õôô ��ý÷ôìóôó � �,, ��� þ �ýýöóùìòí ñö ÷ìá
ñ÷ô ðûûóöðý÷ ö � ÷ðøìòí ð õû ôýì�ý úðòíîðíô ÷ðõ ð òîá� ôó ö � ðùøðòñðíôõ � òðá ôúü ï
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•
� �¯ Ñ� õñóîýñîóôù ðîùìö � ô÷ðøôõ úì8ô ðò ðîùìö ùôýöùôó � ìñ ðýýôûñõ ðîùìö � úö ý8 õ � óîòõ óôðú�ñìá ô �
ýöá áîòìýðñôõ 
 ìñ÷ ð ��� � ôñý þþþ

•
Ñôòôóðú ûîóûöõô ûóöíóðá á ìòí úðòíîðíôõ ýðòòöñ õðñìõ�ü õüõñôá úôøôú óô6îìóôá ôòñõ �òö ûöóñð� úô

ðü ö � ýöòòôýñìòí ñö ð ��� þþþ� þ

•
�� ìõ 
 óìññôò 
 ìñ÷ ñ÷ô ìá ûúôá ôòñðñìöò ö � ýöõñîá ÷ðóù
ðóô ìò á ìòù þ 7÷ô �îòùðá ôòñðú ýöòõñóîýñõ
ö� ���� ðóô ñ÷öõô ñ÷ðñ óîò ô� ýìôòñúü öò � �� ^õ ðòù ñ÷îõ 
 ìúú óîò á öóô ô� ýìôòñ ñ÷ðò � öó ÿðøð
ìá ûúôá ôòñðñìöòõ ö � ñ÷ôõô ðúíöóìñ÷á õ þ @ñ ìõ ìòñôóôõñìòí ñö á öøô ñ÷ô ûóö ýôõõìòí ñö ö �õìùô ûóöýôõõöóõ þ

•
@ñ ìõ á öóô ýöòøôòìôòñ ñö 
 óìñô ðúíöóìñ÷á õ ìò ���� ùîô ñö ñ÷ô òîá�ôó ö� ðøðìúð� úô ûóìá ìñìøôõ

� �ö �ñ
ðóô �óðá ô
öó8 õîý÷ ðõ ���� ûóöøìùôõ á öõñ ö� ñ÷ô ð�öóôá ôòñìöòôù ðùøðòñðíôõ þ @ñ ðýýôûñõ ðîùìö
� úö ý8õ ðòù á ðü óîò óôðú�ñìá ô Û ìñ ýðò õðñìõ�ü õüõñôá úôøôú óô6îìóôá ôòñõ ñ÷ðò8 õ ñö ìñõ öû ôóðñìòí õüõñôá
ð� õñóðýñìöò Û ðòù ìñ ûóöøìùôõ ôøôò á öóô ûóìá ìñìøôõ ñ÷ðò �ñóîýñîóôù �îùìö þ 7÷ô öòúü ûöìòñ ñ÷ðñ ìñ ùöôõ òöñ
õðñìõ�ü ìõ ñ÷ðñ ìñ ìõ òöñ 
 óìññôò 
 ìñ÷ ýîõñöá ÷ðóù
ðóô ìò á ìòù � �îñ 
ô õôô ñ÷ìõ óðñ÷ôó ðõ ð ùìõðùøðòñðíô
ñ÷ðò ðõ ðò ðùøðòñðíô ö� ���� þ

÷ ô ðúõö õñðñôõ ñ÷ðñ ñ÷ô ûóö ýôõõ ö� ùôýöùìòí ñ÷ô � ìñõñóôðá ÷ôðùôó ðòù óôýöò�íîóìòí ñ÷ô õüò�
ñ÷ôõì<ôó ìõ õìá ìúðó ñö ûðóõìòí ðòù ýöá ûìúìòí ð ýöá ûîñôó úðòíîðíô þ �ýýöóùìòí ñö ��ý÷ôìóôó � �ÒÒ]�� �öó
ìá ûúôá ôòñìòí ð ���� õüõñôá � õìá ìúðó õ8 ìúúõ ìò õö�ñ
ðóô ôòíìòôôóìòí ðòù ýöá ûîñôó õýìôòýô ñ÷ðò ñ÷öõô
îõôù �öó ìá ûúôá ôòñìòí ð ýöá ûìúôó ðóô òôôùôù þ 7÷ôò 
÷ü 
ðõñô ðúú ñ÷öõô óôõöîóýôõ 
÷ôò ñ÷ôóô ðóô á ðòü
íôòôóðú ûîóûöõô ûóöíóðá á ìòí úðòíîðíô ýöá ûìúôóõ ñ÷ðñ ýðò ùö ñ÷ô ;ö�ß

¡H £¢ £¢ lÛ�°±Ù Æ«Ü«Þ Û¯Ü© }±©° Ù ±Ç � ¥°±¯Û±¯ § ±«ª� ¬¬

�òü ûðóðá ôñôóì<ôù ðîùìö ýöùìòí �öóá ðñ ýðò � ô ýöòõìùôóôù ðõ ð ýöá� ìòðñìöò ö� ï ð õöîòù�
îòùôóõñðòùìòí ðúíöóìñ÷á ñ÷ðñ õôñõ ûðóðá ôñôó ðýýöóùìòí ñö õöá ô á öùôú �ü ðòðúü< ìòí ñ÷ô ðîùìö Û ñ÷ô
ñóðòõá ìõõìöò ö � ñ÷ôõô ûðóðá ôñôóõ Û ðòù ð õöîòù�õüòñ÷ôõìõ ðúíöóìñ÷á ñ÷ðñ á ðûõ �óöá ñ÷ô ñóðòõá ìññôù
ûðóðá ôñôóõ ñö ð òô
 õöîòù ��ý÷ôìóôó � �,, �� þ

7÷ô îòùôóõñðòùìòí õñôû ìõ î õîðúúü ýðúúôù ¬Ë«ª!¥ËÍ ðòù ñ÷ô õüòñ÷ôõìõ õñôû !¬«ª!¥ËÍ �îñ ì� ñ÷ô
ûðóðá ôñôóõ ðóô ö�ñðìòôù ùìóôýñúü �óöá ð õöîòù � ñ÷ô ûóöýôõõ á ðü � ô ðúõö ñôóá ôù ðõ ðòðúüõìõâõüòñ÷ôõìõ þ @�

ô 
ðòñ ñö ýöá áîòìýðñô ñ÷ô õöîòù ùôõýóìûñìöò öøôó ð ý÷ðòòôú 
ô òôôù ðò ôòýöùôó ðòù ð ùôýöùôó � �öñ÷

 ìñ÷ ð ûóìöóì 8òö
 úôùíô ö � ñ÷ô á öùôú � ôìòí îõôù þ �îñ ìñ ìõ ìá ûöõõì� úô ñö ùôøìõô ðò ôòýöùìòí á ôñ÷öù
ñ÷ðñ ðú
ðüõ íìøôõ ñ÷ô öûñìá ðú ýöùìòí ö� ðòü ìòûîñ õöîòù þ @ò öñ÷ôó 
öóùõ � òöñ ð õìòíúô á öùôú ýðò � ñ ðúú
8 ìòùõ ö� ìòûîñ õìíòðúõ þ "öó ñ÷ìõ óôðõöò 
ô á ðü õîá îû ùì ôóôòñ õû ôýìðúì<ôù á öùôúõ ðòù ðùù õöá ô ô9ñóð
� ìñõ ñö ñ÷ô õñóôðá ìò öóùôó ñö ìòùìýðñô 
÷ðñ á öùôú ìõ � ôìòí ý÷öõôò þ
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�ðóðá ôñóìý ôòýöùìòí ÷ðõ �ôôò îõôù ô9ñôòõìøôúü ìò õû ôôý÷ ñóðòõá ìõõìöò � 
÷ôóô ð íôòôóðú á öùôú
ö� ñ÷ô ìòûîñ õìíòðú ÷ðõ ô9 ìõñôù �öó ð úöòí ñìá ô þ � öõñ ýöá á öòúü îõôù ûðóðá ôñóìý á öùôúõ �öó õûôôý÷
ðóô õìá ûúô øðóìðñìöòõ ö� ñ÷ô ýúðõõìýðú � ìòôðó � óôùìýñìøô �öùìòí ��� �� õý÷ôá ô �� ð8÷öîú � �Ò�²� � 
÷ìý÷
õöá ô÷ö
 ô9ûúöìñõ ñ÷ô 8òö
 úôùíô ö� ñ÷ô øö ýðú ûóöùîýñìöò á ôý÷ðòìõá þ

�ðóðá ôñóìý ýöùìòí �öó òöò �õûôôý÷ õìíòðúõ ìõ áîý÷ á öóô ýöá ûúô9 ñö ìá ûúôá ôòñ ðõ òöñ á ðòü
ðõõîá ûñìöòõ ýðò �ô á ðùô ð�öîñ ñ÷ô õöîóýô ý÷ðóðýñôóìõñìýõ öó ìñõ ûóöùîýñìöò á ôý÷ðòìõá õ þ � �¯ Ñ�� õñðò�
ùðóùì<ôù ùì ôóôòñ ûðóðá ôñóìý ôòýöùìòí õý÷ôá ôõ ðúñ÷öîí÷ ñ÷ô öòô óôýöá á ôòùôù �öó òöò�õû ôôý÷ öó áîõìýðú
õìíòðúõ ìõ ñ÷ô ÷@�� öó ÷ ðóá öòìý ðòù @òùìøìùîðú � ìòôõ ûúîõ �öìõô �õôô ��îóò÷ðíôò ðòù � ôìòô � �,,,�� þ
7÷ìõ ûðóðá ôñóìý õý÷ôá ô ìõ ðõ ð á ðññôó ö� �ðýñ ð øðóìðñìöò ö � ñ÷ô �� � öó �ûôýñóðú � öùôúúìòí �üòñ÷ôõìõ
ñôý÷òì6îô �õôô �îóñ÷ôó ô9ûúðòðñìöò ìò ðòòô9 �� þ

7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò á ôñðá öùôú óôûóôõôòñõ ð õñôû � ôüöòù ûðóðá ôñóìý
ôòýöùìòí þ 7÷ô �ðõìý õý÷ôá ô ìõ ñ÷ô õðá ô ï ñ÷ô õöîòù ìõ ðòðúü<ôù � õöá ô ûðóðá ôñôóõ ðóô ô9ñóðýñôù � ñóðòõ�
á ìññôù ðòù ñ÷ôò õüòñ÷ôõì<ôù �ðý8 ðñ ñ÷ô óôýôìøôó þ

�îñ ñ÷ô á ðìò ùì ôóôòýô ìõ öò ñ÷ô 8 ìòù ö� ûðóðá ôñóìý á öùôú îõôù ìò ôðý÷ ýðõô þ @ò ñóðùìñìöòðú
ûðóðá ôñóìý ôòýöùìòí � ñ÷ô á öùôú á ð8ôõ ðõõîá ûñìöòõ ð�öîñ ñ÷ô úö
� úôøôú �ôðñîóôõ ö � ñ÷ô õìíòðú þ "öó
ìòõñðòýô � ñ÷ô ìòûîñ õìíòðú á ðü � ô õîûûöõôù ñö � ô ÷ðóá öòìý ðòù ñ÷ôóô�öóô á öùôúôù ðõ ð õôñ ö � ñìá ô
øðóüìòí õìòîõöìùõ �õôô �òòô9 � �öó ð á öóô ìò ùôûñ÷ ô9ûúðòðñìöò ö � öòô ö� ñ÷ôõô á öùôúõ� þ

@ò ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú 
ô á ð8ô ðõõîá ûñìöòõ ð�öîñ ñ÷ô
õôá ðòñìýõ ö� ñ÷ô ìòûîñ ùðñð ðòù ñ÷ô 
ðü ìñ ìõ öóíðòì<ôù ìò ñ÷ô óôðú 
öóúù þ ±ô á ðü � �öó ìòõñðòýô � ðõõîá ô
ñ÷ðñ ñ÷ô ìòûîñ õìíòðú 
 ìúú �ô á öòöû÷öòìý áîõìýðú û÷óðõôõ ðòù ñ÷ôò ðûûúü ð á öùôú ìò 
÷ìý÷ ð áîõìýðú
û÷óðõô ìõ á öùôúúôù ðõ ð õô6îôòýô ö� Ëª§¬ þ

7÷ô � � �7� ôòýöùôõ ùðñð ðõ �öîòù ��; ôýñõ þ 7÷ìõ ìõ � ðõ ðúóôðùü á ôòñìöòôù ìò ñ÷ô ûóôøìöîõ
õôýñìöò � ð ûðóñìýîúðó ýðõô ö� �ðóðá ôñóìý ôòýöùìòí þ �ðóðá ôñôóõ ô9ñóðýñôù �óöá ñ÷ô õìíòðú �ôýöá ô ðñ�
ñóì�îñôõ ö � ýöòýóôñô ö�; ôýñõ þ @ò ñ÷ðñ õôòõô � ðúú ûðóðá ôñôóõ ÷ðøô ð ûðóñìýîúðó á ôðòìòí ðòù ýöòñóì�îñô
ñö ñ÷ô ýöòñôòñ ùôõýóìûñìöò þ 7÷ô �òðú ôòýöùôù õìíòðú ðúõö ÷ðõ ð ýúôðó õñóîýñîóô � íìøôò �ü ñ÷ô óôõîúñìòí
ö�; ôýñ�öóìôòñôù á öùôú þ

@ò ñ÷ðñ õôòõô � ñ÷ô óôõîúñ ö� ðò � � �7� ôòýöùìòí ìõ íôòôóðúúü îòùôóõñðòùð� úô 
÷ìúô ð �ðóðá ôñóìý
ôòýöùìòí ìõ î õîðúúü òöñ þ

" ìòðúúü� ìò ð �ðóðá ôñóìý ôòýöùìòí õý÷ôá ô ñ÷ô õüòñ÷ôõìõ ýðûð� ìúìñìôõ ö � ñ÷ô óôýôìøôó ðóô øôóü
áîý÷ úìá ìñôù ñö ð õìá ûúô õìíòðú á öùôú þ @ò ñ÷ô � � �7� õý÷ôá ô ñ÷ô õüòñ÷ôõì<ôó ìõ ð� úô ñö òöñ öòúü ðûûúü
ùì ôóôòñ á öùôúõ �îñ ðúõö ñö ìò �ôó öó ð� õñóðýñ ð õöîòù �óöá ðò ìòýöá ûúôñô ùôõýóìûñìöò �õôô ² þ� þ�� þ
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" ìíîóô ² þ�� ï �öòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ ðòù ñ÷ô � � �7�

¡H £¢ £Å lÛ�°±Ù �°J± Ù }~Û©¯¬ � ¥ °±¯Û±¯�É«¬ÛÙ ¯Ü«±¬o°ÜÞ «¯°±¬

� ûðóñìýîúðó ìòõñðòýô ö� ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú ìõ ñ÷ðñ ö�
�öòñôòñ��ðõôù 7óðòõ�öóá ðñìöòõ �õôô ��á ðñóìðìò ôñ ðú þ� �,,®�� þ � õ 
ô 
 ìúú õôô � ðúú ñ÷ô ùì ôóôòñ ýöá �
ûöòôòñõ ìò ñ÷ô � � �7� ýðò � ô ìòøöúøôù ìò õîý÷ ð ñóðòõ�öóá ðñìöò þ 7÷ô öòúü ùì ôóôòýô òö
 ìõ ð õ÷ì�ñ
ìò ñ÷ô �òðú íöðú ï ìòõñôðù ö � ñóðòõá ìññìòí ñ÷ô öóìíìòðú ö�; ôýñ � òö
 
ô ðìá ðñ ý÷ðòíìòí ìñ ìò á ôðòìòí�îú

ðüõ þ

� õ ð á ðññôó ö� �ðýñ ìò ð �óöðù õôòõô ð ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöò öòúü ìòñóöùîýôõ ð á ìòöó
ùì ôóôòýô ìò ñ÷ô �ðõìý � úö ý8 ùìðíóðá ö � ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ ñóðòõá ìõõìöò � ôñðá öùôú ìòñóöùîýôù
ìò �íîóô ² þ� þ � õ ìúúîõñóðñôù ìò �íîóô ² þ�� ñ÷ô «* ©ËË¬µ ö � ñ÷ô �ðõìý á ôñðá öùôú ìõ òö
 óôûúðýôù �ü
ð õ¦©ËÌ ª¦¶ ©§¥ªË � óö ýôõõìòí ö�; ôýñ þ �ôøôóñ÷ôúôõõ � ñ÷óöîí÷öîñ ñ÷ìõ õôýñìöò 
ô 
 ìúú ûóôõôòñ ùì ôóôòñ
ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöò ðõ ûðóñìýî úðó ìòõñðòýôõ ö� ñ÷ìõ á ôñðá öùôú þ

± ÷ôò 
ô îõô ñ÷ô ñôóá §¦©ËÌ ª¦¶ ©§¥ªË� 
ô îõô ìñ ìò ð ùì ôóôòñ 
ðü �óöá ÷ö
 
ô 
öîúù îõô ñ÷ô

öóù ¬{ ¬«§þ ± ÷ôò 
ô ñðú8 ð�öîñ ðò ô ôýñ � 
ô ðóô �ö ýîõìòí öò ñ÷ô óôõîúñ ö� ý÷ðòíìòí ñ÷ô õöîòù ìò ð
ûðóñìýîúðó 
ðüþ ÷ö
ôøôó � 
÷ôò ñðú8 ìòí ð�öîñ ð ñóðòõ�öóá ðñìöò � ñ÷ô õñóôòíñ÷ ìõ ûîñ öò ñ÷ô ý÷ðòíô ñ÷ðñ
ð ûðóñìýîúðó õöîòù îòùôóíöôõ � óðñ÷ôó ñ÷ðò öò ñ÷ô óôõîúñ þ 7÷îõ � òöñ ôøôóü õöîòù ýðò îòùôóíö ð ýôóñðìò
ñóðòõ�öóá ðñìöò � üôñ ðò ô ôýñ ýðò � ô ðûûúìôù öò ðòü õöîóýô óôíðóùúôõõ ìñõ ûóöû ôóñìôõ þ 7÷ðñ ìõ ñ÷ô óôðõöò

÷ü 
ô îõô ñ÷ô 
öóù ñóðòõ�öóá ðñìöò 
÷ôò ðùùóôõõìòí ñ÷ô ýöòñôòñ úôøôú þ

ÿîõñ ðõ ìò ñ÷ô íôòôóðú � � �7� � ìò öóùôó ñö � ô ð� úô ñö ðûûúü õöá ô 8 ìòù ö� ýöòñôòñ ñóðòõ�öóá ðñìöò
ñ÷ô õìíòðú áîõñ îòùôóíö ð ûóôøìöîõ ðòðúüõìõ õñôû þ 7÷ô íöðú ö� ñ÷ìõ õñôû ìõ ñö ýöá ûîñô �ôðñîóôõ ñ÷ðñ 
 ìúú
ñ÷ôò �ô óôúôøðòñ ìò ñ÷ô ñóðòõ�öóá ðñìöò õñôû þ

7÷ô � óõñ ûöõõì� úô õýôòðóìö ìõ ñ÷ô öòô óôûóôõôòñôù ìò �íîóô ² þ�] þ 7÷ô öîñûîñ ö � ñ÷ô ðòðúüõìõ ìõ
îõôù ðõ ð õìùô�ý÷ðìò ýöòñóöú ñö ñ÷ô ñóðòõ�öóá ðñìöò � úö ý8 þ 7÷ô ðìá ö� ñ÷ìõ ðòðúüõìõ ìõ ñ÷ôóô�öóô òöñ ñö



£à£ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ�] ï �ðõìý ýöòñôòñ ñóðòõ�öóá ðñìöò õýôòðóìö ï ðòðúüõìõ öîñûîñ ìõ î õôù ðõ ð ñóðòõ�öóá ðñìöò ýöòñóöú
õìíòðú

ô9ñóðýñ á ôðòìòí öó ìùôòñì�ü ö�; ôýñõ �îñ óðñ÷ôó ñö õìá ûúü ô9ñóðýñ õöá ô ûðóñìðú �ôðñîóôõ ñ÷ðñ 
 ìúú � ô îõôù
ðõ ýöòñóöú þ 7÷ô ñóðòõ�öóá ðñìöò ìõ ñ÷ôò ðûûúìôù ñö ñ÷ô öóìíìòðú õöîòù ùìóôýñúüþ �öñô ñ÷ðñ � ìò ñ÷ìõ ýðõô � ñ÷ô
îõôó ìòûîñ ìõ òöñ îõôù ìò ñ÷ô ñóðòõ�öóá ðñìöò ý÷ðìò õö ñ÷ô õý÷ôá ô ýöîúù �ô úð� ôúôù ðõ îòõîûôóøìõôù þ 7÷ô
ûðóðá ôñôóõ ö� ñ÷ô ñóðòõ�öóá ðñìöò ðóô ùüòðá ìýðúúü ðùðûñôù ñö ñ÷ô ý÷ðóðýñôóìõñìýõ ö� ñ÷ô ìòûîñ õìíòðú þ

� øôóü �ðõìý ô9ðá ûúô ö� ñ÷ ìõ 8 ìòù ö� õìíòðú ûóö ýôõõöó ìõ ðò ðîñöá ðñìý íðìò ýöòñóöú þ �îý÷ ð
õüõñôá ýðò óôùîýô öó ìòýóôðõô ìñõ íðìò ùôûôòùìòí öò ñ÷ô óôúðñìöò � ôñ
ôôò ñ÷ô ìòûîñ õìíòðú ðòù ð íìøôò
ñ÷óôõ÷öúù þ ± ÷ôò ñ÷ô õìíòðú ô9ýôôùõ ñ÷ðñ ûðóñìýî úðó ñ÷óôõ÷öúù ñ÷ô íðìò ìõ óôùîýôù ðòù ñ÷ô ñóðòõ�öóá ðñìöò
ìõ õðìù ñö � ô ð ýöá ûóôõõöó �öó ð úìá ìñôó ì� ñ÷ô õúöû ô ìõ õá ðúúôó ñ÷ðò �â�,� þ �ò ñ÷ô öñ÷ôó ÷ðòù � ì� ñ÷ô
õìíòðú ìõ � ôúö
 ñ÷ô ñ÷óôõ÷öúù � ñ÷ô íðìò ìõ ìòýóôðõôù ðòù ñ÷ô ñóðòõ�öóá ðñìöò ìõ 8òö
ò ðõ ðò ô9ûðòùôó þ
�òô á ðü ðóíîô ñ÷ðñ ñ÷ìõ õöóñ ö� õìíòðú ðòðúüõìõ ìõ ñöö úö
� úôøôúôù ñö �ô ìòýúîùôù ìò ñ÷ô ýðñôíöóü ö�
ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöò �îñ 
ô óô�ôó ðíðìò ñö ñ÷ô ùô�òìñìöò ö� ýöòñôòñ ûóôøìöîõúü ìòñóöùîýôù þ 7÷ô
ýöòñôòñ ùôõýóìûñìöò ö� ñ÷ô õìíòðú ìõ �ôìòí óôùîýôù ñö ;îõñ ð øôóü õìá ûúô �ôðñîóô ï ìñõ úôøôú þ @ò ðòü ôøôòñ �
ìñ ìõ ýúôðó ñ÷ðñ ñ÷ô ñóðòõ�öóá ðñìöò ùôûôòùõ öò ñ÷ô ðòðúüõìõ ö � ñ÷ðñ ûðóñìýîúðó �ôðñîóô ðûûúìôù ñö ñ÷ô
ìòýöá ìòí õìíòðú þ

� öõñ ö� ñ÷ô ñóðòõ�öóá ðñìöòõ ìá ûúôá ôòñôù ìò ñ÷ô ñìá ô�ùöá ðìò ýðò �ñ 6îìñô 
ôúú ìòñö ðòü ö�
ñ÷ô øðóìðñìöòõ ö � ñ÷ô ûóôøìöîõ á öùôú þ 7÷ô ìá ûúôá ôòñðñìöò ö� ñ÷ô ûóö ýôõõìòí ðúíöóìñ÷á õ ìõ 6îìñô õñóðìí÷ñ
�öó
ðóù ðòù �ðõôù öò ð õðá ûúô��ü�õðá ûúô ûóö ýôõõ þ ¯9ðá ûúôõ ö� ñóðòõ�öóá ðñìöòõ ñ÷ðñ ýðò �ô ô ôýñìøôúü
ìá ûúôá ôòñôù îõìòí ñ÷ôõô ñôý÷òì6îôõ ìòýúîùô ñ÷öõô óôúðñôù ñö ô ôýñõ úì8ô ùôúðüõ � ý÷öóîõ � óôøôó� õ � öó
ùüòðá ìý ûóöýôõõöóõ

�îñ õöá ôñìá ôõ ñ÷ô ìò �öóá ðñìöò ñ÷ðñ ýðò � ô ìá á ôùìðñôúü íðñ÷ôóôù �óöá ñ÷ô õìíòðú ðòù ìñõ ñìá ô�
ùöá ðìò óôûóôõôòñðñìöò á ðü òöñ �ô ôòöîí÷ ìò öóùôó ñö ùôõìíò ð ûðóñìýîúðó á ôðòìòí �îú ñóðòõ�öóá ðñìöò þ
@ò õîý÷ õìñîðñìöòõ � ñ÷ô ðòðúüõìõ õñôû áîõñ üìôúù á öóô ñ÷ðò ;îõñ ð õôñ ö� �ôðñîóôõ ñö �ô îõôù ðõ ýöòñóöú
õìíòðúõ þ 7÷îõ � ìò öóùôó ñö ðý÷ìôøô á öóô ìòñôóôõñìòí ñóðòõ�öóá ðñìöòõ 
ô òôôù ñö �òù ð á öùôú �öó ñ÷ô
õìíòðú ìò õîý÷ ð 
ðü ñ÷ðñ ñ÷ ìõ ìòñôóá ôùìðñô óôûóôõôòñðñìöò ìõ á öóô õîìñð� úô �öó ðûûúüìòí õöá ô ûðóñìýîúðó
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" ìíîóô ² þ�Ò ï �öòñôòñ ñóðòõ�öóá ðñìöò ûóö ýôõõ �ðõôù öò ðò ðòðúüõìõâõüòñ÷ôõìõ �óðá ô
öó8
ûóö ýôõõôõ þ 7÷ôóô�öóô � ñ÷ìõ ðòðúüõìõ ûóöýôõõ ìõ òö
 ðòðúöíöîõ ñö ñ÷ô � � �7� õôá ðòñìý ðòðúüõìõ õñôû �õôô
² þ� þ�� þ

" ìíîóô ² þ�] ìúúîõñóðñôõ ñ÷ô òô
 õìñîðñìöò ìò 
÷ìý÷ ñ÷ô õìíòðú ìõ ðòðúü<ôù � ñóðòõ�öóá ôù ðòù
ñ÷ôò õüòñ÷ôõì<ôù �ðý8 �õôô ��ôóóð ðòù �öòðùð � �ÒÒ] � �á ðñóìðìò ôñ ðú þ� �,, ��� þ �öñô ðúõö ñ÷ðñ ñ÷ìõ � úö ý8
ùìðíóðá ìõ � ðõ ð á ðññôó ö� �ðýñ � ñ÷ô õðá ô ðõ ñ÷ô öòô ìòñóöùîýôù ìò �íîóô ² þ�� �îñ ìòýúîùìòí ñ÷ô ýöùôó ìò
ñ÷ô ðòðúüõìõ ö�; ôýñ ðòù ñ÷ô ùôýöùôó ìò ñ÷ô õüòñ÷ôõìõ ö�; ôýñ þ

�öá ôñìá ôõ � ñ÷ô ðòðúüõìõ õñôû á ðü �ô õ8 ìûû ôù � ôýðîõô ñ÷ô ìòûîñ õñóôðá ðúóôðùü ýöòñðìòõ á ôñð�
ùðñð ñ÷ðñ ýðò � ô îõôù �öó ñ÷ô ñóðòõ�öóá ðñìöò ûóö ýôõõ þ @ò ñ÷ìõ ýðõô 
ô á ðü òöñ òôôù ñö ìòõñðòñìðñô ñ÷ô
ñóðòõá ìññôó õìùô ö � ñ÷ô � � �7� � ôýðîõô ñ÷ìõ ûóö ýôõõ ÷ðõ �ôôò ô9ôýîñôù õöá ô
÷ôóô ôúõô öó ìõ ðøðìúð� úô ìò
ñ÷ô öóìíìòðú ùðñð �óôá ôá�ôó ñ÷ðñ õöá ô ÷ìí÷ôó�úôøôú õîý÷ ðõ ñ÷ô ñìñúô ö� ð ûìôýô á ðü ÷ðøô �ôôò á ðòîðúúü
ðòòöñðñôù � þ " ìíîóô ² þ�, ìúúîõñóðñôõ ñ÷ìõ õìñîðñìöò þ

�ò ô9ðá ûúô ö � õîý÷ ð ñóðòõ�öóá ðñìöò 
öîúù � ô � �öó ìòõñðòýô � ð íôòóô�ùôûôòùôòñ ô6îðúì<ðñìöò þ
�ü ðûûúüìòí õöá ô ö� ñ÷ô ô9 ìõñ ìòí íôòóô ñð9öòöá ìôõ 
ô ýöîúù ðùù á ôñðùðñð ùô�òìòí ñ÷ô íôòóô ö� ð íìøôò
ûìôýô ö � áîõìý þ 7÷ô ýúðõõì�ýðñìöò ýöîúù � ô ûôó�öóá ôù ôìñ÷ôó á ðòîðúúü öó �ü îõìòí ð ýöá� ìòðñìöò ö�
ûóôøìöîõúü ô9 ìõñìòí á ôñðùðñð ñ÷ðñ ìòýúîùôù � �öó ô9ðá ûúô � ðîñ÷öó ðòù ñìñúô þ 7÷ô ñóðòõ�öóá ðñìöò � úö ý8

öîúù ñ÷ôò ìá ûúôá ôòñ ð �ðõìý � úñôóìòí ûóö ýôõõ ñ÷ðñ úöðùõ ùì ôóôòñ � úñôóìòí �îòýñìöò ñôá ûúðñôõ ùôûôòùìòí
öò ñ÷ô íôòóô þ

� óíîð� úü � ôøôò ðòöñ÷ôó �öóá ö� ýöòñôòñ ñóðòõ�öóá ðñìöò ìõ ñ÷ðñ �ðõôù öò ýöòñô9ñ ð
ðóôòôõõ þ
�ü ýöòñô9ñ ð
ðóôòôõõ 
ô á ôðò ñ÷ô ð� ìúìñü ö� ð ûðóñìýîúðó õüõñôá ö � � ôýöá ìòí ð
ðóô ö� ìñõ õîóóöîòùìòí

öóúù þ @ò ñ÷ðñ õôòõô � ð ùüòðá ìý ûóö ýôõõöó 
÷öõô ñ÷óôõ÷öúù ùôû ôòùõ öò ñ÷ô òöìõô� úôøôú ö � ñ÷ô óööá 
öîúù
� ô ðò ô9ðá ûúô ö� õîý÷ ð õý÷ôá ô � ìúúîõñóðñôù ìò �íîóô ² þ� � þ

"îóñ÷ôóá öóô � ýöòñô9ñ ð
ðóôòôõõ ìõ øôóü áîý÷ óôúðñôù ñö îõôó ûóö� úìòí þ � ñóðòõ�öóá ðñìöò õüõñôá
ýðò óôõûöòù ùì ôóôòñúü ðýýöóùìòí ñö ñ÷ô úöðùôù îõôó á öùôú þ 7÷ìõ îõôó á öùôú ýðò ìòýúîùô ìò �öóá ðñìöò
ð�öîñ îõôó ûóô�ôóôòýôõ ðõ 
ôúú ðõ ýöòñô9ñîðú ìò �öóá ðñìöò õîý÷ ðõ 
÷ôñ÷ôó ñ÷ô îõôó ìõ ÷ðûûü öó òöñ
��÷ðì ðòù ûôóýöô � �,,,� þ



£à³ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

" ìíîóô ² þ�, ï �öòñôòñ ùôõýóìûñìöò ìò ñ÷ô �öóá ö� á ôñðùðñð ðõ ð õôýöòùðóü ìòûîñ

" ìíîóô ² þ�� ï �öòñô9ñ ð
ðóôòôõõ ðõ ð á ôðòõ ö� ýöòñóöú
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�îñ ôøôò ìò õîý÷ ð õìá ûúô ô9ðá ûúô ðõ ñ÷ô öòô ö� ñ÷ô ðîñöá ðñìý íðìò ýöòñóöú � ñ÷ô îõôó ìòûîñ
áîõñ õöá ô÷ö
 �ô ñð8ôò ìòñö ðýýöîòñ �ñ÷ô ñ÷óôõ÷öúù ðòù ñ÷ô õúöû ô áîõñ õöá ô÷ö
 � ô õôñ � þ @ò ñ÷ðñ õôòõô �
ñ÷ô ûóôøìöîõ õý÷ôá ô áîõñ � ô á öùì�ôù ìò öóùôó ñö ìòýúîùô ñ÷ìõ òô
 ìòûîñ þ " ìíîóô ² þ�� ìúúî õñóðñôõ ðúú
û öõõì� úô ìòûîñõ ñö ñ÷ô ñóðòõ�öóá ðñìöò ý÷ðìò þ

� � óõñ øôóõìöò ö � ñ÷ô òô
 õýôòðóìö �ôôùõ ñ÷ìõ ìò �öóá ðñìöò ùìóôýñúü ìòñö ñ÷ô ðòðúüõìõ ûóö ýôõõ õö
ñ÷ô îõôó ýðò ýöòñóöú ñ÷ô õôññìòíõ ö� ñ÷ìõ ûðóñìýîúðó õñôû þ 7÷ô ìò°îôòýô ö� ñ÷ô îõôóõ ðýñìöòõ ìõ ùìóôýñúü öò
ñ÷ô �ôðñîóôõ ô9ñóðýñôù �óöá ñ÷ô õìíòðú þ

"îóñ÷ôóá öóô � ñ÷ô îõôó á ðü � ô ð� úô ñö ùìóôýñúü ìòñôóðýñ 
 ìñ÷ ñ÷ô öîñûîñ ö � ñ÷ô ðòðúüõìõ ûóöýôõõ
ðòù õö ý÷ðòíô ñ÷ô ý÷ðóðýñôóìõñìýõ ö� ñ÷ô õöîòù �ôðñîóôõ � ô�öóô îõìòí ñ÷ôá ðõ ð ýöòñóöú ö � ñ÷ô ðýñîðú
ñóðòõ�öóá ðñìöò þ �ö
 � ñ÷ô ìò°îôòýô ö� ñ÷ô îõôóõ ðýñìöòõ ìõ öò ñ÷ô á ðûûìòí �îòýñìöò � ôñ
ôôò ñ÷ô �ôðñîóôõ
ô9ñóðýñôù �óöá ñ÷ô õìíòðú ðòù ñ÷ô ñóðòõ�öóá ðñìöò ýöòñóöú ûðóðá ôñôóõ þ "öó ô9ðá ûúô � 
ô ýðò ñð8ô ìòñö
ðýýöîòñ � �ôðñîóôõ ñö ýöòñóöú � ûðóðá ôñôóõ ö � ñ÷ô ñóðòõ�öóá ðñìöò � öó á öóô õìá ûúü �îõìòí õöá ô õöóñ ö�
úìòôðó ýöá� ìòðñìöò � ñð8ô ìòñö ðýýöîòñ � �ôðñîóôõ ñö ýöòñóöú ð õìòíúô ûðóðá ôñôó ö� ñ÷ô ñóðòõ�öóá ðñìöò
ûóö ýôõõ þ 7÷ìõ 
ðü� ñ÷ô � ô÷ðøìöó ñ÷ðñ ð íìøôò ñóðòõ�öóá ðñìöò 
 ìúú ÷ðøô öò ð ûðóñìýîúðó õöîòù ìõ áîý÷ á öóô
ûóôùìýñð� úô ðòù ýö÷ôóôòñ ñö ñ÷ô ý÷ðóðýñôóìõñìýõ ö � ñ÷ô õöîòù ìñõôú� þ hôñ ðòöñ÷ôó ô9ðá ûúô ö � ñ÷ô ìòñôóðýñìöò
ö� ñ÷ô îõôó ìò ñ÷ô ñóðòõ�öóá ðñìöò ûóö ýôõõ ìõ ðñ ñ÷ô ûóôøìöîõúü ìòñóöùîýôù õñðíô ö � úìòôðó á ðûûìòí �ôñ
ôôò
�ôðñîóôõ ðòù ñóðòõ�öóá ðñìöò ýöòñóöú þ �öò �úìòôðóìñìôõ � õîý÷ ðõ õá ööñ÷ìòí ñö ðøöìù óðûìù ñóðòõìñìöòõ öó
ñóîòýðñìöò ö� ñ÷ô �ôðñîóô ýîóøô ìò öóùôó ñö õôúôýñ öòúü ñ÷ô ûðóñ ö� ìòñôóôõñ � á ðü � ô ìòñóöùîýôù ðòù ùìóôýñúü
ýöòñóöúúôù �ü ñ÷ô îõôóõ ìòûîñ þ

��øìöîõúü � ñ÷ô îõôó ìòûîñ ýðò � ô ùìóôýñúü �ôù ñö ñ÷ô ñóðòõ�öóá ðñìöò � úö ý8 ìò öóùôó ñö ý÷ðòíô
ñ÷ô ûðóðá ôñôóõ ö� ñ÷ô ðýñîðú ñóðòõ�öóá ðñìöò ûóö ýôõõ þ 7÷ô ìò°îôòýô ö� ñ÷ô îõôóõ ðýñìöò ìõ òö
 öò
ñ÷ô ñóðòõ�öóá ðñìöò ýöòñóöúõ �
÷ìý÷ 
 ìúú � ô íôòôóðúúü ùì ôóôòñ �óöá ñ÷öõô ýöòñóöúúôù �ü ñ÷ô ô9ñóðýñôù
�ôðñîóôõ� þ 7÷ô �öúúö
 ìòí ùìðíóðá ìúúî õñóðñôõ ñ÷ô ùì ôóôòñ ûöõõì� úô î õôó� ìòûîñõ ñö ñ÷ô ñóðòõ�öóá ðñìöò
ñ÷óôðù þ

�îñ � ðõ 
ô ðúóôðùü á ôòñìöòôù � 
÷ôò 
ô ñðú8 ð�öîñ ýöòñôòñ ûóö ýôõõìòí � öîó �ö ýîõ ìõ õöá ô÷ö

õ÷ì�ñôù ñö
ðóùõ ñ÷ô �òðú îõôó ö � ñ÷ô õüõñôá þ 7÷ô õýôòðóìöõ ðòù ô9ðá ûúôõ ö� îõôó ìòûîñ õôôò îû îòñìú
òö
 õîûûöõô ñ÷ô îõôó ìõ õñìúú ìòñôóðýñìòí 
 ìñ÷ ñ÷ô ñóðòõ�öóá ðñìöò ðñ ð úö
�úôøôú þ 7÷îõ � ñ÷ô îõôó ìõ õôôò
á öóô ðõ ðò ðúíöóìñ÷á ñ
ôð8 ìòí õìíòðú ôòíìòôôó ñ÷ðò ðõ ð áîõìýìðò öó ðóñìõñ þ

�îñ � ìò á öõñ ýðõôõ � 
÷ôò 
ô ñðú8 ð�öîñ ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ � 
ô ìá ûúü ñ÷ðñ õöá ô
õöóñ ö � á ðûûìòí �ôñ
ôôò úö
� úôøôú ûðóðá ôñôóõ ðòù ÷ìí÷ôó� úôøôú öòôõ ìõ � ôìòí ûôó�öóá ôù þ 7÷ô ðìá ö � õîý÷
ð á ðûûìòí ìõ ñö íóöîû ðòù óôúðñô �ôðñîóôõ ìò õîý÷ ð 
ðü ñ÷ðñ ñ÷ôü �ôýöá ô á ôðòìòí�îú �öó ñ÷ô ñðóíôñôù
îõôó þ �ñìúú � ñ÷ô úôøôú ö� ð� õñóðýñìöò ö� ñ÷ô �òðú ýöòñóöúõ ÷ðõ ð úöñ ñö ùö 
 ìñ÷ ñ÷ô ûóö� úô ö� ñ÷ðñ ñðóíôñôù
îõôó þ �ò ô9ûôóñ îõôó á ðü óô6îìóô úö
�úôøôú � �òô�ñîòìòí 
÷ìúô ð òðìøô îõôó 
 ìúú ûóô�ôó ÷ìí÷� úôøôú � ôðõü
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" ìíîóô ² þ�� ï Ý õôó ìòûîñõ ñö ð ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöò õüõñôá



× ´³ ¶¹� ý¼Ä ¹ýý ¼½¿¹À½Áü £àà

ñö íóðõû ûðóðá ôñôóõ þ @ñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ ñ÷ìõ á ðûûìòí ìõ ñ÷ô ìòøôóõô ûóö ýôõõ ñö ñ÷ðñ ö� ñ÷ô
áîúñìúôøôú ðòðúüõìõ ûóö ýôõõ ìúúîõñóðñôù ìò �íîóô ² þ� þ

@ò ñ÷ô õìá ûúôõñ ýðõô � ñ÷ô á ðûûìòí � ôñ
ôôò úö
 ðòù ÷ìí÷� úôøôú ûðóðá ôñôóõ ìõ ùöòô ðñ ñ÷ô ýöòñóöú
úôøôú þ 7÷ô îõôó ìòûîñ ìõ ûóö ýôõõôù ðòù á ðûûôù ñö ñ÷ô úö
� úôøôú ûðóðá ôñôóõ ð ôýñôù �ü ñ÷ðñ ûðóñìýîúðó
ýöòñóöú �õôô �íîóô ² þ�®� þ

�îñ ñ÷ ìõ á ðûûìòí ýðò ðúóôðùü �ô û ôó�öóá ôù ðñ ñ÷ô ðòðúüõìõ õñðíô þ 7÷îõ � ñ÷ôõô ÷ìí÷ôó�úôøôú
�ôðñîóôõ ðóô ðòðúü<ôù ðòù ô9ñóðýñôù �óöá ñ÷ô õöîòù ìò õîý÷ ð 
ðü ñ÷ðñ ñ÷ô îõôó ýðò ìòñôóðýñ 
 ìñ÷ ñ÷ôá
ìò ð á ôðòìòí�îú 
ðü �õôô " ìíîóô ² þ��� þ

@ñ ìõ ýúôðó ñ÷ðñ ñ÷ô ý÷öìýô ö� ð íööù á ðûûìòí õñóðñôíü ìõ ð� õöúîñôúü òôýôõõðóü ì� 
ô ðìá ðñ
ûóöøìùìòí ð îõôó�öóìôòñôù ýöòñôòñ ñóðòõ�öóá ðñìöò þ � ðòü õñîùìôõ ÷ðøô �ö ýîõôù öò á ðûûìòí ÷îá ðò íôõ�
ñîóôõ ñö úö
�úôøôú õüòñ÷ôõìõ ûðóðá ôñôóõ �õôô �Cöøðò ôñ ðú þ� �ÒÒ� � �ý÷öòôó ôñ ðú þ� �ÒÒ] � 7öùöóö  � �,,� �
±ðòùôóúôü ðòù �ðññìôó � �,,,� � �öó ô9ðá ûúô � þ �îó �ö ýîõ ÷ôóô á ðü õôôá ùì ôóôòñ �� ôýðîõô 
ô ðóô òöñ
ùôðúìòí 
 ìñ÷ û÷üõìýðú íôõñîóôõ� �îñ ìñ ìõ òöñ õö þ 7÷ô ìòñôòñìöò ö � ð õöîòù ùôõìíòôó öó áîõìýìðò îõìòí ð
ñóðòõ�öóá ðñìöò �óöá ð ÷ìí÷�úôøôú ðûûóöðý÷ ýðò ìò á ðòü 
ðüõ � ô õôôò ðõ ð áîõìýðú íôõñîóô þ @òùôôù � ìñ
ìõ ðúõö ð õö�ýðúúôù ÷ðûñìý �îòýñìöò � ñ÷ðñ ìõ ð úö
��óô6îôòýü �ýöá ûðóôù ñö ñ÷ô �óô6îôòýìôõ ìò ñ÷ô õöîòù
õìíòðú ìñõôú� � ý÷ðòíô ìò ñ÷ô ýöòñóöú øðúîôõ þ

7÷ô á ðìò ûôóýôûñîðú ð9ôõ ìò ð õöîòù ðóô �ðóíîð� úü � ï ñ ìá�óô � ûìñý÷ � úöîùòôõõ � ùîóðñìöò � ûöõìñìöò
ðòù 6îðúìñüþ @ùôðúúü� 
ô ðóô úöö8 ìòí �öó ñóðòõ�öóá ðñìöòõ ñ÷ðñ ýðò ý÷ðòíô ñ÷ô õöîòù ìò öòô ö � ìñõ ùìá ôòõìöòõ

 ìñ÷öîñ ð ôýñìòí ðòü öñ÷ôó öó ýöá� ìò ìòí ñ÷ôá ìò ð á ôðòìòí �îú 
ðüþ @ò ��á ðñóìðìò ôñ ðú þ� �,,®� � 
ô íìøô
õôøôóðú ô9ðá ûúôõ ö� ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ ðûûúìôù ñö ðúú ö � ñ÷ôõô ð9ôõ ðõ 
ôúú ðõ ñóðòõ�öóá ðñìöòõ
ðùùóôõõìòí ñ÷ô áîõìýðú ðòù ñ÷ôóô�öóô ÷ìí÷� úôøôú ýöòñôòñ ö � ðò ðîùìö õìíòðú þ

DE F- .1 0 + 5� 1++ 5�41� �3 �

@ò ñ÷ô ûóôøìöîõ õôýñìöòõ 
ô ÷ðøô ûóôõôòñôù ô9ðá ûúôõ ö� ðûûúìýðñìöòõ ñ÷ðñ óôûóôõôòñ ñ÷ô ìá �
ûúôá ôòñðñìöò ö� ð ûðóñìýîúðó õî� õôñ ö� ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú öó õöá ô
ö� ìñõ ýöá ûöòôòñõ þ ±ô ÷ðøô ðúõö ð òîá� ôó ö� ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ ñ÷ðñ ìò �ðýñ óôûóôõôòñ ð
á ìòöó øðóìðñìöò öøôó ñ÷ô �ðõìý õý÷ôá ô þ �îñ ìò ��á ðñóìðìò ðòù ÷ôóóôóð � �,, ��� 
ô ûóôõôòñôù ð õüõñôá
ñö ìúúîõñóðñô ñ÷ô 
÷öúô � � �7� ñóðòõá ìõõìöò ý÷ðìò þ

7÷ô õüõñôá 
ðõ �ðõôù öò ñ
ö ðúóôðùü ô9 ìõñ ìòí ���� ðûûúìýðñìöòõ ï �� �7ööúõ ðòù �ðúñö �õôô
õôýñìöò ® þ� þ®� þ 7÷ô �ðõìý ìùôð ö� ñ÷ô õüõñôá ìõ ñö ñóðòõá ìñ á öòöû÷öòìý áîõìýðú û÷óðõôõ �ü õìá ûúü
ñóðòõá ìññìòí ðò 5� � á ôúöùü ùôõýóìûñìöò þ " ìíîóô ² þ�² ìúúîõñóðñôõ ñ÷ô á ðìò ýöá ûöòôòñõ ö� ñ÷ô õüõñôá
ðòù ñ÷ô �ðõìý ùðñð °ö
 þ
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" ìíîóô ² þ�® ï ÷ ìí÷ ñö úö
�úôøôú á ðûûìòí ðñ ñ÷ô ýöòñóöú úôøôú

" ìíîóô ² þ�� ï ÷ ìí÷ ñö úö
�úôøôú á ðûûìòí ðñ ñ÷ô ðòðúüõìõ õñôû

" ìíîóô ² þ�² ï � � �7� �ðá ûúô �ûûúìýðñìöò
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�öñô ÷ö
 ñ÷ìõ � úö ý8 ùìðíóðá óôûóôõôòñõ ñ÷ô ýöá ûúôñô � � �7� ý÷ðìò þ @ò öîó ùôá ö õüõñôá
ñ÷ô ñóðòõá ìññôó ìõ �ðõìýðúúü ñ÷ô �� �7ööúõ ðûûúìýðñìöò 
 ìñ÷ ðùùôù á ôúöùü ùôõýóìûñìöò ýðûð� ìúìñ ìôõ þ 7÷ô
óôýôìøôó ìõ ñ÷ô �ðúñö õð9öû÷öòô õüòñ÷ôõì<ôó 
÷ìý÷ 
ðõ îòñìú ñ÷ôò ð óôðú�ñìá ô � @�@�ýöòñóöúúôù õüòñ÷ôõì<ôó
�îñ ñö 
÷ìý÷ 
ô ðùùôù ñ÷ô ýðûð� ìúìñü ö� îòùôóõñðòùìòí 5� � á ôúöùìôõ þ

ÿîõñ ðõ ìñ îõîðúúü ÷ðûûôòõ ìò ñ÷ôõô 8 ìòùõ ö � ðûûúìýðñìöòõ ìò öîó õüõñôá 
ô ýðò ùìõñìòíîìõ÷ ñ
ö
ùì ôóôòñ û÷ðõôõ ï ìò ìñìðúì<ðñìöò û÷ðõô ðòù ñóðòõá ìõõìöò û÷ðõô þ

@ò ñ÷ô ½ü½À½¹¼½�¹À½Áü û÷ðõô 
ô ÷ðøô ñö ýöòõñóîýñ ðòù õôñ îû ñ÷ô óôýôìøôó þ "öó ùöìòí õö 
ô ÷ðøô
ñö ñð8ô ðîùìö õðá ûúôõ ö� ìõöúðñôù òöñôõ � ðòðúü<ô ñ÷ôá ðñ ñ÷ô óôýôìøôó ðòù õôòù ñ÷ôá ñö ñ÷ô ñóðòõá ìññôó
ðõ �� � õûôýñóðú õðá ûúôõ þ 7÷ô óôýôìøôó 
 ìúú ñ÷ôò öóíðòì<ô ñ÷ôá ìò ð úö ýðú ùðñð�ðõô ðòù �òðúúü � ôýöá ô
óôðùü ñö úìõñôò ñö ìòýöá ìòí á ôõõðíôõ þ �öñô ñ÷ðñ ìò ñ÷ìõ õðá ûúô õüõñôá ñ÷ìõ ìòìñìðúì<ðñìöò û÷ðõô ìõ óðñ÷ôó
úìá ìñôù � ôýðîõô ñ÷ô õüòñ÷ôõì<ôó ñ÷ðñ 
ô ÷ðøô ðñ ñ÷ô óôýôìøôó ìõ òöñ íôòôóðú ôòöîí÷ þ @ò ñ÷ìõ ýðõô 
ô
ðìá ôù ðñ ÷ðøìòí ð óôðõöòð� úô 6îðúìñü ðòù �ùôúìñü ñö ñ÷ô öóìíìòðú ôòýöùôù õöîòù ðòù ñ÷ðñ ìõ õñìúú øôóü
ùì� ýîúñ ñö ðý÷ ìôøô 
 ìñ÷ ð íôòôóìý õüòñ÷ôõì<ôó þ �ôøôóñ÷ôúôõõ � ðòù ðõ ð �îñîóô úìòô ö � 
öó8 � ìñ 
öîúù ìò
ñ÷ôöóü � ô ûöõõì� úô ñö ðýñîðúúü ñóðòõá ìñ ñ÷ô ýöá ûúôñô ùôõýóìûñìöò ö � ñ÷ô ìòõñóîá ôòñ îõìòí ðò ìòõñóîá ôòñ
ùôõýóìûñìöò úðòíîðíô õîý÷ ðõ � ôñóì5 ^õ � @�� �õôô õôýñìöò - þ� þ�� þ 7÷ôò ñ÷ô ìùôð 
öîúù �ô ñö ñóðòõá ìñ
�öñ÷ ñ÷ô õû ôýñóðú �öó 
÷ðñôøôó öñ÷ôó 8 ìòù � õðá ûúôõ ñöíôñ÷ôó 
 ìñ÷ ðò 5� � ùôõýóìûñìöò ö� ÷ö
 ñ÷ôü
õ÷öîúù �ô öóíðòì<ôù ðñ ñ÷ô óôýôìøôó þ

@ò ñ÷ô À[¹üº� ½ºº½Áü û÷ðõô ñ÷ô ñóðòõá ìññôó óôýôìøôõ ìòýöá ìòí á öòöû÷öòìý û÷óðõôõ ðòù ô9�
ñóðýñõ ñ÷ô á ôúöùìý ùôõýóìûñìöò þ "öó ùöìòí õö ìñ î õôõ ð �ðõìý õôíá ôòñðñìöò ðúíöóìñ÷á �öó ìùôòñì�üìòí òöñô
�öîòùðóìôõ ðòù ðõõìíòõ ñ÷ô ðòðúü<ôù ôòôóíü ðòù �îòùðá ôòñðú �óô6îôòýü ñö ñ÷ðñ ûðóñìýîúðó óôíìöò �õôô
�ÑZá ô< ôñ ðú þ� �,,®� � öó �ÑZá ô< ôñ ðú þ� �,,®ð� �öó á öóô ùôñðìúõ öò ñ÷ô ðúíöóìñ÷á � ôìòí îõôù ðòù ìñõ ìá �
ûúôá ôòñðñìöò � þ 7÷ô á ôúöùìý ùôõýóìûñìöò ìõ ñ÷ôò ôòýöùôù ìòñö 5� � � ìò ðò � �¯ Ñ�� úì8ô á ðòòôó ðòù
ñóðòõá ìññôù þ 7÷ô óôýôìøôó ñ÷ôò óôðùõ ñ÷ô 5� � á ôúöùìý ùôõýóìûñìöò � ùôýöùôõ ìñ ðòù ñóðòõúðñôõ ìñ ìòñö
ìòñôóòðú õüòñ÷ôõìõ ýöòñóöú ùðñð þ @ñ �òðúúü õüòñ÷ôõì<ôõ ñ÷ô öîñûîñ õöîòù þ

¡H £Å £¤ ¦ Þ ¯«¯°± ¬ «± Ù Èþ þ °Ü¯J± ¯Û¬

7÷ô õüõñôá ;îõñ ûóôõôòñôù õ÷öîúù � ô îòùôóõñööù ðõ ð ûóöö � ö� ýöòýôûñ þ @ñ ÷ðõ õôøôóðú úìá ìñðñìöòõ
ñ÷ðñ á ð8ô ìñ îòûóðýñìýðú þ ÿîõñ ñö òðá ô ð �ô
 ï

� õ ðúóôðùü á ôòñìöòôù ñ÷ô óôýôìøôó ÷öúùõ ð ûðóñìýîúðó á öùôú ö� ð õð9 âñóîá ûôñ õüòñ÷ôõì<ôó þ @ò
ìñõ ýîóóôòñ ìá ûúôá ôòñðñìöò ñ÷ô á öùôú ýðòòöñ � ô á öùì�ôù öó ýöò�íîóôù � ;îõñ ýöòñóöúúôù þ � ôøôóñ÷ôúôõõ �
ðõ 
ô 
 ìúú õ÷ö
 ìò ñ÷ô òô9ñ ý÷ðûñôó � ìñ ìõ ôðõü ñö �öóôõôô ð õöúîñìöò ñö ñ÷ ìõ ìõõîô �ü ðúúö
 ìòí ñ÷ô á öùôú ñö
ñóðòõá ìñ ýöá ûúôñô ìòõñóîá ôòñ ùôõýóìûñìöòõ õîý÷ ðõ ñ÷öõô ðúúö
ôù �ü ñ÷ô � ôñóì5 @òõñóîá ôòñ � ô�òìñìöò



£\� 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

�ðòíîðíô þ
�ò ñ÷ô öñ÷ôó ÷ðòù � ñ÷ô ôòýöùôù ðòù ñóðòõá ìññôù á ôúöùü ÷ðõ õôøôóô úìá ìñðñìöòõ þ 7ö õñðóñ 
 ìñ÷ �

ñ÷ô ìòõñóîá ôòñ ñ÷ðñ ÷ðõ ûóöùîýôù ìñ ìõ òöñ ôòýöùôù ìòñö ñ÷ô õñóôðá þ ¯òýöùìòí ñ÷ô ô9ðýñ ìòõñóîá ôòñ ñ÷ðñ
÷ðõ ûóöùîýôù ñ÷ô á ôúöùü 
öîúù á ôðò ÷ðøìòí ð óö�îõñ ðòù ûóôýìõô ìòõñóîá ôòñ ýúðõõì� ýðñìöò ðúíöóìñ÷á þ
� úñ÷öîí÷ á ðòü ûôöûúô � ìòýúîùìòí õöá ô �óöá öîó ö
ò íóöîû �õôô �÷ ôóóôóð ôñ ðú þ� �,,,�� � ðóô 
öó8 ìòí öò
ìñ �îñ ñ÷ ìõ ìõ óìí÷ñ òö
 �ðó �óöá õöúøôù þ

�òöñ÷ôó úìá ìñðñìöò ö � ñ÷ô ôòýöùôù á ôúöùü ìõ ìñõ úìá ìñôù ìò �öóá ðñìöò þ � õ ð á ðññôó ö � �ðýñ ñ÷ô
öò úü ùðñð �ôìòí ñóðòõá ìññôù ìõ ñ÷ô òöñô �öîòùðóìôõ � ûìñý÷ ðòù ôòôóíüþ 7÷ìõ ìõ ìò �ðýñ ñ÷ô õðá ô ìò �öóá ðñìöò
ýöòñðìòôù ìò ð � @�@ õñóôðá þ @ò öóùôó ñö ÷ðøô á öóô óôðúìõñìý û ôó�öóá ðòýôõ öñ÷ôó ìò �öóá ðñìöò õîý÷ ðõ ñ÷ô
ôòôóíü ôòøôúöûô � �� �C ýîóøô öó øì�óðñö ý÷ðóðýñôóìõñìýõ õ÷öîúù �ô ôòýöùôù þ � öõñ ö� ñ÷ôõô ùôõýóìûñöóõ
ñ÷öîí÷ ýðò �ô ôðõìúü ýöá ûîñôù þ

" ìòðúúü� ðòù ðúõö öò ñ÷ô ñóðòõá ìññôó õìùô � ñ÷ôóô ìõ ð íóôðñ úìá ìñðñìöò öò ñ÷ô ýöòñôòñ ðòðúüõìõ
ýöá ûöòôòñ þ 7÷ô ðúíöóìñ÷á õ îõôù ýðò öòúü 
öó8 öò á öòöû÷öòìý á ôúöùìý û÷óðõôõ þ �ñ÷ôó á öóô ýöá ûúô9
õìíòðúõ õ÷öî úù �ô ðòðúü<ôù îõìòí öñ÷ôó ñôý÷òì6îôõ õîý÷ ðõ � �� öó áîúñìûìñý÷ � 
÷ìý÷ ðóô õñìúú òöñ óö�îõñ
ðòù ûóôýìõô ôòöîí÷ þ

� ôøôóñ÷ôúôõõ � ðòù óôíðóùúôõõ ö � ðúú ñ÷ôõô úìá ìñðñìöòõ � 
ô � ôúìôøô ñ÷ðñ ñ÷ô ûóôõôòñôù õðá ûúô õüõ�
ñôá ðúóôðùü ÷ìí÷úìí÷ñõ á ðòü ö � ñ÷ô öûûöóñîòìñìôõ ö � ñ÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñð�
á öùôú þ

7ö õñðóñ 
 ìñ÷ � ðòü ö� ñ÷ô ýöá ûöòôòñõ ö� ñ÷ô õüõñôá � ñ÷öîí÷ á ðü� ô úìá ìñôù � ìõ ðúóôðùü îõô�îú
�ü ìñõôú� þ ±ô ÷ðøô ð ýöòñôòñ ðòðúü<ôó � ð ýöòñôòñ ùôõýóìûñìöò 5� � ôòýöùìòí ñööú � ð ùôýöùôó ñ÷ðñ ìòñôó�
ûóôñõ 5� � ðòù ñóðòõúðñôõ ìñ ìòñö � @�@ öó ìò �öóá ðñìöò îòùôóõñðòùð� úô �ü ñ÷ô îõôó ðòù ð ýöòñôòñ��ðõôù
õüòñ÷ôõì<ôó þ

�îñ ñ÷ô á öõñ ìá ûöóñðòñ òöøôúñü ìõ ñ÷ô îõô ö� ýö÷ôóôòñ ðòù ýöá ûðñì� úô �öóá ðñõ ðúú ñ÷óöîí÷ ñ÷ô
ý÷ðìò þ 5� � � öó ðòü öñ÷ôó ýöá ûðñì� úô á ôñðùðñð �öóá ðñ � ýðò � ô îõôù ìò ñ÷ô ðòðúüõìõ � ñóðòõá ìõõìöò ðòù
õüòñ÷ôõìõ õñôû � öûôòìòí îû ð 
÷öúô óðòíô ö � ûöõõì� úô �îñîóô ðûûúìýðñìöòõ ö � ñ÷ô á ôñðá öùôú þ

DE FE ./ 0 0 1�2 1 � � � 3 � 45/X �3 �X

@ò ñ÷ìõ ý÷ðûñôó 
ô ÷ðøô ûóôõôòñôù ðò ö�; ôýñ�öóìôòñôù á ôñðá öùôú �öó ýöòñôòñ ûóö ýôõõìòí ðòù
ñóðòõá ìõõìöò �� � �7� � þ 7÷ìõ á ôñðá öùôú á ðü � ô õôôò �öñ÷ ðõ ðò ô9ñôòõìöò ðòù ð ûðóñìýîúðóì<ðñìöò ö�
ñ÷ô � ìíìñðú � ìíòðú � óöýôõõìòí ��; ôýñ�� óìôòñôù � ôñðá öùôú ûóôõôòñôù ìò ý÷ðûñôó � ðòù ûóôõôòñõ ð 
ðü ö�
á öùôúìòí õìíòðú ûóö ýôõõìòí ðûûúìýðñìöòõ ñ÷ðñ ùôðú 
 ìñ÷ ðúú ðõû ôýñõ ö� ýöòñôòñ��ðõôù ûóö ýôõõìòí õîý÷ ðõ
ýöòñôòñ ðòðúüõìõ öó ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ þ



× ´× ¶�� � ¹[Ö ¹üä »Áü¿¼�º½Áüº £\ ¤

7÷ô á ôñðá öùôú ìõ �ðõôù öò ñ
ö ýöòýôûñîðú �öîòùðñìöòõ ï öò öòô ÷ðòù 
ô ýðúú «ªË§¬Ë§ ñö ðòü
õôá ðòñìý ìò �öóá ðñìöò ñ÷ðñ ìõ á ôðòìòí�îú �öó ñ÷ô ñðóíôñ îõôó Û öò ñ÷ô öñ÷ôó ÷ðòù � ðòù ðûûúüìòí öòô ö� ñ÷ô
ö�; ôýñ�öóìôòñôù ûðóðùìíá á ð9 ìá ðõ � 
ô õñðñô ñ÷ðñ ðúú õôá ðòñìý ìò �öóá ðñìöò ýöòñðìòôù ìò ð íìøôò õìíòðú
ýðò � ô á öùôúúôù ðõ ð ýöúúôýñìöò ö� óôúðñôù ö�; ôýñõ þ

"öúúö
 ìòí ñ÷ô ñóðùìñìöòðú �÷ðòòöòs±ôðøôó á öùôú �öó ìò �öóá ðñìöò ñóðòõá ìõõìöò öîó á ôñðá öùôú
ìõ ùìøìùôù ìòñö ñ÷óôô á ðìò ýöá ûöòôòñõ ï ð ¬¶ ©Ë§¥« §¦©Ë¶ ¥§§¬¦� ð «* ©ËË¬µ� ðòù ð ¬¶ ©Ë§¥« ¦¬«¬¥$¬¦ þ 7÷ô
õôá ðòñìý ñóðòõá ìññôó ìõ ìò ý÷ðóíô ö� ûôó�öóá ìòí ð áîúñìúôøôú ðòðúüõìõ öò ñ÷ô õìíòðú � ìùôòñì�üìòí ö�; ôýñõ
ðòù �òðúúü �îìúùìòí ð áîúñìúôøôú ö�; ôýñ��ðõôù ýöòñôòñ ùôõýóìûñìöò ðòù ôòýöùìòí ìñ ìò ðò ðûûóöûóìðñô
�öóá ðñ õîý÷ ðõ 5� � þ 7÷ô ý÷ðòòôú ñóðòõûöóñõ ñ÷ìõ á ôñðùðñð ùôõýóìûñìöò ðòù ðòü ðùùôù òöìõô 
 ìúú òöñ
� ô ýöòõìùôóôù ðõ õîý÷ îòúôõõ ñ÷ô öóìíìòðú á ôðòìòí ìõ á öùì�ôù þ " ìòðúúü ñ÷ô õôá ðòñìý óôýôìøôó óôýôìøôõ
ñ÷ô áîúñìúôøôú ýöòñôòñ ùôõýóìûñìöò � ùôýöùôõ ìñ ðòù ñóðòõúðñôõ ìñ ìòñö ð õüòñ÷ôõì<ôó�óôðùð� úô �öóá ðñ þ 7÷ô
õüòñ÷ôõì<ôó ìòýúîùôù ìò ñ÷ô óôýôìøôó ñ÷ôò õüòñ÷ôõì<ôõ ñ÷ô öîñûîñ õìíòðú þ

@ñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ 
ô ðóô òöñ õö áîý÷ ìòñôóôõñôù ìò ñ÷ô �ùôúìñü ö� ñ÷ô �òðú õüòñ÷ôõì<ôù
õìíòðú ñö ñ÷ô öóìí ìòðú �îñ óðñ÷ôó öò 
÷ôñ÷ôó ñ÷ô öóìí ìòðú ²á ôðòìòí³ ìõ ûóôõôóøôù ðòù ìõ îõô�îú �öó ñ÷ô
�òðú îõôó þ

7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú ýðò � ô õôôò ðõ ðò ô9ñôòõìöò ö � ñ÷ô ýúðõ�
õìýðú �÷ðòòöòs±ôðøôó á öùôú �öó ìò �öóá ðñìöò ñóðòõá ìõõìöò þ 7÷ô á ôñðá öùôú õ÷öîúù �ô îòùôóõñööù ðõ ð
ýöòýôûñîðú �óðá ô
öó8 ñ÷ðñ ýðò � ô ìòõñðòñìðñôù ñö �îìúù 
öó8 ìòí ðûûúìýðñìöòõ þ @ò ñ÷ ìõ õôòõô ìñ ùôá öò�
õñóðñôõ ÷ö
 òô
 ñôý÷òöúöíìýðú ðùøðòýôõ ÷ðøô �óöîí÷ñ îû ñ÷ô öûûöóñîòìñü ö� óôùô�òìòí ð ýöá áîòìýðñìöò
á öùôú ñ÷ðñ ìõ á öóô ñ÷ðò ², üôðóõ öúù þ 7÷ô á ôñðá öùôú ìõ øôóü áîý÷ óôúðñôù ñö ñ÷ô �ñóîýñîóôù �îùìö
á ôñðá öùôú ðòù ýðò ðúõö �ô õôôò ðõ ð õñôû �ôüöòù ûðóðá ôñóìý ôòýöùìòí þ " ìòðúúü ì� 
ô ðùù ð ñóðòõ�öóá ð�
ñìöò �îòýñìöò ñö ñ÷ô ý÷ðòòôú 
ô ôòù�îû ÷ðøìòí ð íôòôóðú õý÷ôá ô �öó ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ þ

�òü
ðü öòô á ðü 6îôõñìöò ñ÷ô � ôòô�ñõ ö� ýöòñôòñ��ðõôù ðîùìö ðûûúìýðñìöòõ þ @ñ ìõ öîó öûìòìöò
ñ÷ðñ �ü ýöòýôòñóðñìòí öò ñ÷ô ñóðòõá ìõõìöò ö � ýöòñôòñ ùôõýóìûñìöò 
ô ðóô ðýñîðúúü �ðøöóìòí ñ÷ô ùìõñìòýñìöò
� ôñ
ôôò ýöòñôòñ ðòù ìñõ óôðúì<ðñìöò þ �òù � �ü ùöìòí õö 
ô �ðøöó ð ÷ ìí÷ôó úôøôú ðûûóöðý÷ � ôòýðûõîúðñìöò �
ýöòýôûñ óôîõô � ñ÷ô îûýöá ìòí ö� òô
 ðûûúìýðñìöòõ �ì þô þ ýöòñôòñ��ðõôù ñóðòõ�öóá ðñìöòõ� � ùðñð óôùîýñìöò �
ðòù óö�îõñòôõõ ôò÷ðòýôá ôòñ � ñö òðá ô ð �ô
 þ @ò ñ÷ìõ õôòõô ìò ñ÷ô ýîóóôòñ ý÷ðûñôó 
ô ÷ðøô ðúõö íìøôò
õôøôóðú ô9ðá ûúôõ ö � ðûûúìýðñìöòõ ñ÷ðñ óôûóôõôòñ ûðóñìýîúðó ìòõñðòýôõ ö� ñ÷ô á ôñðá öùôú öó õî�ûðóñõ ðòù
öòô ìò ûðóñìýî úðó ñ÷ðñ ìòõñðòñìðñôõ ñ÷ô 
÷öúô á ôñðá öùôú ìò öóùôó ñö ñóðòõá ìñ ðòù õüòñ÷ôõì<ô ð ûóôøìöîõúü
ðòðúü<ôù ðòù ô9ñóðýñôù áîõìýðú á ôúöùüþ

� õ ð ýöòýúî õìöò 
ô á ðü õñðñô ñ÷ðñ 
ô ÷ðøô ûóôõôòñôù ð òô
 á ôñðá öùôú �öó ìò �öóá ðñìöò ñóðòõ�
á ìõõìöò ñ÷ðñ ùöôõ ýðóô ð�öîñ á ôðòìòí ðòù ýöòñôòñ þ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò îõôõ ð
�îúúü ö�; ôýñ�öóìôòñôù øìô
 ðòù ðò ìòñôóûóôñðñìöò ö� ýöòñôòñ ðõ ðòü á ôðòìòí�îú ìò �öóá ðñìöò �öó ñ÷ô îõôó



£\£ 7÷ô ��; ôýñ�� óìôòñôù �öòñôòñ 7óðòõá ìõõìöò � ôñðá öùôú

ìò öóùôó ñö ûóôõôòñ ð ýöòýôûñîðú �óðá ô
öó8 ñ÷ðñ ýðò íìøô óìõô ñö á ðòü òô
 ðòù ìòñôóôõñìòí ðûûúìýðñìöòõ þ
±ô ÷ðøô õ÷ö
ò ìò ûóðýñìýô õöá ô õðá ûúô ðûûúìýðñìöòõ ðòù � ðúñ÷öîí÷ õñìúú ôá�óìöòðóü� ñ÷ôü ùôá öòõñóðñô
ñ÷ô ûóðýñìýðúìñü ö � ñ÷ô á ôñðá öùôú þ



i j k l m n o �

� { � � � s �w � � } us {w s � � � �u� � ~ � s y

@ò ý÷ðûñôó � � ðòù á öóô ûóôýìõôúü ìò õôýñìöòõ � þ� ðòù � þ- � 
ô óôøìô
ôù ùì ôóôòñ áîõìý �óðá ô
öó8 õ
ðòù úðòíîðíôõ þ ¯ ðý÷ ö� ñ÷ôá ûóôõôòñôù � á öóô öó úôõõ ô9ûúìýìñ úü � ð á öùôú ö� ñ÷ô áîõìý ùöá ðìò þ

@ò ñ÷ìõ ý÷ðûñôó 
ô 
 ìúú ûóôõôòñ ðò ö�; ôýñ�öóìôòñôù áîõìý á öùôú þ �ôûðóñìòí �óöá ñ÷ô �ðõìý
� �� � �� á ôñðá öùôú ûóôõôòñôù ìò ý÷ðûñôó � 
ô 
 ìúú ýóôðñô ð ûðóñìýîúðó ìòõñðòýô ö� ñ÷ô á ôñðá öùôú �öó
óôûóôõôòñìòí áîõìýðú ìò �öóá ðñìöò þ @ñ ìõ ìá ûöóñðòñ ñö òöñô � ñ÷öîí÷ � ñ÷ðñ ñ÷ô õýöûô ö� öîó áîõìý á öùôú
ìõ áîý÷ òðóóö
ôó þ ±ô ðóô òöñ ñóüìòí ñö �îìúù ð íôòôóðú á ôñðá öùôú îõô�îú ìò ðúú õìñîðñìöòõ �îñ óðñ÷ôó ð
ûðóñìýîúðó á öùôú ñö ûóöøô ñ÷ô îõô�îúòôõõ ö� ö�; ôýñ�öóìôòñðñìöò ìò íôòôóðú ðòù ñ÷ô � �� � �� á ôñðá öùôú
ìò ûðóñìýîúðó ìò ñ÷ô áîõìý ùöá ðìò þ � ôøôóñ÷ôúôõõ � ìñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ ñ÷ìõ á öùôú õ÷ðóôõ á ðòü
�ôðñîóôõ 
 ìñ÷ öñ÷ôóõ ûóôõôòñôù ìò ý÷ðûñôó � � ûðóñìýîúðóúü ñ÷ô öòô ìá ûúôá ôòñôù ìò ñ÷ô �ô57 � îõìý × ìñ
�õôô õôýñìöò � þ� þ�� þ

ÿîõñ ðõ ìò ñ÷ô ûóôøìöîõ ý÷ðûñôó 
ô õñðñôù ñ÷ðñ ðòü ôòñìñü ìò ðò ðîùìö õüõñôá ìõ ð ª¨Ë! ª� ¬«§�

ô 
 ìúú òö
 ýöòõìùôó ñ÷ðñ ðòü ôòñìñü ìò ð áîõìý õüõñôá ìõ ð ¶ ¨¥« ª� ¬«§þ � áîõìý ö�; ôýñ ýðòòöñ õöîòù
öó � ô ÷ôðóù îòúôõõ ìñ ìõ õöá ô÷ö
 ýöòøôóñôù ìòñö ð õöîòù ö�; ôýñ þ @ò öóùôó ñö íôòôóðñô ð ûðóñìýîúðó õöîòù
ö�; ôýñ î õîðúúü õôøôóðú áîõìýðú ö�; ôýñõ ÷ðøô ñö ìòñôóðýñ ðòù �òðúúü îòùôóíö ð õüòñ÷ôõìõ ûóö ýôõõ þ @ò ñ÷ðñ
õôòõô öîó ìùôð ö � áîõìýâõöîòù ö�; ôýñ ìõ õöá ô÷ö
 õìá ìúðó ñö ñ÷ðñ ö� ×üá ð ^õ � ûóôõôòñôù ìò õôýñìöò � þ² þ� þ

7÷ô áîõìý ùöá ðìò ìõ á ðùô ö � á ðòü ùì ôóôòñ ýúðõõôõ 
÷öõô ö�; ôýñõ �òðúúü ìò°îôòýô ñ÷ô û ôó�
�öóá ðòýô þ � ôøôóñ÷ôúôõõ � ðòù ðõ ð � óõñ ðûûóöðý÷ � öîó áîõìý á öùôú ùìõñìòíîìõ÷ôõ ñ÷ô �öúúö
 ìòí ýúðõõôõ ï
@òõñóîá ôòñ � Ñôòôóðñöó � �öñô ðòù �ýöóô þ

@ñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ öîó áîõìý á öùôú ìõ ö�; ôýñ�öóìôòñôù ðòù òöñ ²ôøôòñ�öóìôòñôù³ þ �ü
ôøôòñ�öóìôòñôù 
ô ðóô óô�ôóóìòí ñö á öùôúõ õîý÷ ðõ � ìóôò â� ��¯ �õôô õôýñìöò � þ� þ�� 
÷ôóô � ðúñ÷öîí÷
ö�; ôýñõ ðóô îõôù � ñ÷ô 8ôü ðòù ýôòñóðú á öùôúìòí ýöòýôûñ ìõ ñ÷ô ¬$¬Ë§þ Ý õîðúúü� áîõìý ôøôòñ�öóìôòñôù
á öùôúõ ýôòñôó ñ÷ô 
÷öúô á öùôú ðóöîòù ñ÷ô ýöòýôûñ ö � ) ª§¬� ðòù ð �öñô ìõ á öùôúôù ðõ ð ûðóñìýîúðó 8 ìòù
ö� ôøôòñ þ �ò ôøôòñ ìõ ìò ñ÷ðñ ýðõô ùô�òôù ðõ ðò ö�; ôýñ ñ÷ðñ ÷ðõ ð ùîóðñìöò ðòù ûöõõì� úü öñ÷ôó ûóöûôóñìôõ



£\³ �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

�õôô ��öûô � �ÒÒ]�� öó ��öûô � �ÒÒ �ý� � �öó ô9ðá ûúô� þ
@ò öîó ö�; ôýñ�öóìôòñôù á ôñðá öùôú ñ÷ô 
öóù ²ôøôòñ³ ìõ îòùôóõñööù ìò ñ÷ô õüõñôá õ ôòíìòôôóìòí

õôòõô þ �ýýöóùìòí ñö �ð
 ðòù ×ôúñöò ²�ò ôøôòñ ìõ ðò ìòõñðòñðòôöîõ ö ýýîóóôòýô ñ÷ðñ á ðü ý÷ðòíô ñ÷ô
õñðñô ö� ñ÷ô õüõñôá³ ��ð
 ðòù ×ôúñöò � �,,,� þ ¯øôòñõ ðóô ùìóôýñúü óôúðñôù ñö ö�; ôýñ�öóìôòñôù á ôõõðíôõ
ðòù á ôõõðíôõ ðóô õôòñ ñö ö�; ôýñõ ìò öóùôó ñö á öùì�ü ñ÷ôìó õñðñô þ ¯øôòñõ ÷ðøô òö ùîóðñìöò � ðõ �ðó ðõ

ô ðóô ýöòýôóòôù ñ÷ôü ðóô ìòõñðòñðòôöîõ ö ýýîóóôòýôõ þ "öó ñ÷ðñ óôðõöò � ìñ ìõ ýúôðó ñ÷ðñ ìò öîó á öùôú
�öñôõ ðóô ö�; ôýñõ ðòù òöñ ôøôòñõ þ �ò ôøôòñ á ðü �ô ñ÷ô á ôõõðíô õôòñ ñö ð �öñô ìò öóùôó ñö ý÷ðòíô
ìñõ ñîò ìòí öó ñö á ð8ô ìñ õñöû þ �ôøôóñ÷ôúôõõ � ðòù îõìòí ð úööõô øðóìðñìöò ö� ñ÷ô �öá á ðòù ûðññôóò �õôô
�Ñðá á ð ôñ ðú þ� �ÒÒ²�� 
ô ýðò ìòñôóûóôñ ð á ôõõðíô � ôøôòñ öó ýöá á ðòù ðõ ðò ö�; ôýñ þ ±ô 
 ìúú �îóñ÷ôó
ùôøôúöû ñ÷ô á öùôú ìò ñ÷ô òô9ñ õôýñìöòõ þ

D� F� ��X��/ 0 ���X 1 � � *�� ��1�3�X

� ¶ ¨¥«©µ Ú§¬¶ ýðò �ô õôôò ðõ ð õôñ ö� áîõìýðú ö�; ôýñõ ýðúúôù áË§¦¨¶ ¬Ë§ ñ÷ðñ ýöúúð�öóðñô
�öó ð ýöá á öò íöðú öó ´ ¬¦Ì ª¦¶ ©Ë«¬þ 7÷ôóô�öóô � ðñ ñ÷ô � óõñ úôøôú � ñ÷ô á öõñ ìá ûöóñðòñ ö�; ôýñõ ìò ñ÷ìõ 8 ìòù
ö� õüõñôá ðóô ñ÷ô @òõñóîá ôòñõ þ @òõñóîá ôòñ ö�; ôýñõ ðóô ìòõñðòýôõ ö� ñ÷ô úðõñ úôøôú ö� ð ýúðõõ ÷ìôóðóý÷ü
ñ÷ðñ ÷ðõ ñ÷ô ð� õñóðýñ @òõñóîá ôòñ ýúðõõ ðõ ñ÷ô �ðõô ýúðõõ ñ÷ðñ ìõ ñ÷ôò õûôýìðúì<ôù ìòñö ùì ôóôòñ �ðá ìúìôõ
ö� @òõñóîá ôòñõ õîý÷ ðõ õñóìòí � ûôóýîõõìöò öó 
 ìòù þ @ò ñ÷ô úðõñ úôøôú ö� ñ÷ô ÷ ìôóðóý÷ü 
ô �òù ûðóñìýîúðó
@òõñóîá ôòñõ õîý÷ ðõ ûìðòö öó íîìñðó � õôô " ìíîóô - þ� þ

�ò @òõñóîá ôòñ óôõûöòùõ ñö ìòýöá ìòí ôøôòñõ �ü íôòôóðñìòí áîõìý þ 7÷ôõô ôøôòñõ ðóô íôòôóðñôù
�óöá ñ÷ô ìòñôóðýñìöò ö � ñ÷ô ûôó�öóá ôóõ �õüõñôá ðýñöóõ� öò ñ÷ô @òõñóîá ôòñ ìòñôó�ðýô þ

�îñ ì� 
ô úöö8 ýúöõôó ìòñö ðò @òõñóîá ôòñ 
ô ùìõýöøôó ñ÷ðñ @òõñóîá ôòñõ ðóô òöñ ñ÷ô ðñöá ìý
û÷üõìýðú ö�; ôýñõ ìò ð áîõìýðú õüõñôá þ � õ ð á ðññôó ö� �ðýñ � ðò @òõñóîá ôòñ ìõ ìò ìñõôú� ð õôñ ö� á öóô öó
úôõõ ìòùôû ôòùôòñ ôúôá ôòñõ ñ÷ðñ ûóöùîýô õöîòù �ü ñ÷ôá õôúøôõ þ � ýúôðó ðòù ô9ñóôá ô ô9ðá ûúô ö � ñ÷ìõ ðóô
ñ÷ô ùóîá õ � 
÷ôóô ð õìòíúô @òõñóîá ôòñ ìõ ìò �ðýñ ñ÷ô óôõîúñ ö� á ðòü ùì ôóôòñ ûöõõì� úô ýöá� ìòðñìöòõ ö�
ìòùìøìùîðú @òõñóîá ôòñõ þ

± ÷ôò �ö ýîõìòí öò ñ÷ô ûóöû ôóñìôõ ö � ñ÷ô ìòñôóòðú á ôý÷ðòìõá � ð � óõñ ýúðõõì� ýðñìöò ýöî úù ùìøìùô
@òõñóîá ôòñõ ìòñö á öòöû÷öòìý ðòù ûöúüû÷öòìý þ @ò @òõñóîá ôòñõ � ôúöòíìòí ñö ñ÷ô � óõñ ýðñôíöóü ìñ ìõ ýúôðó
ñ÷ðñ òö á öóô ñ÷ðò ð õìòíúô �öñô ýðò � ô õöîòùìòí ðñ ñ÷ô õðá ô ñìá ô þ �îñ ôøôò ûöúüû÷öòìý @òõñóîá ôòñõ
÷ðøô úìá ìñôù ðá öîòñ ö � øöìýôõ �õìáîúñðòôöîõ õöîòùìòí òöñôõ� þ "öó ìòõñðòýô � ìò ð íî ìñðó òö á öóô ñ÷ðò
õì9 õìáîúñðòôöîõ òöñôõ ýðò �ô ûóöùîýôù þ

±ô ùô�òô ð %¬Ë¬¦©§ª¦ ðõ ñ÷ô ðñöá ìý ôòñìñü ñ÷ðñ ýðò íôòôóðñô ð õöîòù �ü ìñõôú� þ � Ñôòôóðñöó
îõîðúúü íôòôóðñôõ õöîòù ìò óôõûöòõô ñö ðò ìòýöá ìòí ýöòñóöú ôøôòñ � ñ÷ôóô�öóô Ñôòôóðñöóõ áîõñ ÷ðøô ñ÷ô



ß ´¤ �üºÀ[�� ÄüÀº ¹üä é ÄüÄ[¹ÀÁ[º £\×

" ìíîóô - þ� ï �ò @òõñóîá ôòñ � úðõõ ÷ ìôóðóý÷ü

" ìíîóô - þ� ï �ôó�öóá ôó � ìò õñóîá ôòñ ðòù ôøôòñõ



£\ß �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

" ìíîóô - þ® ï @òõñóîá ôòñ ðòù Ñôòôóðñöóõ � úðõõ � ìðíóðá

ð� ìúìñü ö� óôýôìøìòí ðòù ìòñôóûóôñìòí õîý÷ ôøôòñõ þ � Ñôòôóðñöó ìõ ûðóñ ö� ðò @òõñóîá ôòñ ðúñ÷öîí÷ ñ÷ôóô
ýðò �ô @òõñóîá ôòñõ 
 ìñ÷ ;îõñ ð õìòíúô õìòíúô Ñôòôóðñöó �ô þí þ ð °îñô� þ �ò @òõñóîá ôòñ ìõ ñ÷ôóô�öóô ð õôñ
ö� Ñôòôóðñöóõ ñ÷ðñ ýðò �ô ýöòñóöúúôù ìòùôû ôòùôòñúü �îñ ðú
ðüõ ðýýöóùìòí ñö ñ÷ô óîúôõ ùìýñðñôù �ü ñ÷ô
@òõñóîá ôòñ ùô�òìñìöò þ

7÷ô óôúðñìöò �ôñ
ôôò ñ÷ô @òõñóîá ôòñ ðòù Ñôòôóðñöó ýúðõõôõ ìõ á öùôúôù ðñ ðò ð� õñóðýñ úôøôú ðòù
áîõñ � ô á ðùô ýöòýóôñô 
÷ôò á öùôúìòí ð ûðóñìýîúðó @òõñóîá ôòñ þ @� � �öó ô9ðá ûúô � 
ô ÷ðøô ñö ùô�òô ð
õñðòùðóù ðýöîõñìý íî ìñðó 
ô á ðü ùôõýóì� ô ìñ ðõ ÷ðøìòí õì9 Ñôòôóðñöóõ � öòô �öó ôðý÷ ö � ìñõ õì9 õñóìòíõ þ

7÷ô íîìñðó @òõñóîá ôòñ ìñõôú� ìõ ìò ý÷ðóíô ö� ùô�òìòí ûìñý÷ óðòíô ðòù öñ÷ôó ìá ûöóñðòñ ûóöûôóñìôõ
�öó ôðý÷ ö� ìñõ Ñôòôóðñöóõ þ �ò ñ÷ô öñ÷ôó ÷ðòù ìñ á ðü � ô ìòñôóôõñìòí ñö ùô�òô ð õôøôòñ÷ Ñôòôóðñöó ï ñ÷ô
íî ìñðó �öùüþ 7÷ô íîìñðó �öùü ýðò ìòùôôù � ô õôôò ðõ ð û ôóýîõõìøô Ñôòôóðñöó ìò ìñõôú� þ 7÷ìõ Ñôòôóðñöó
ýðò �ô ýöòñóöúúôù ìòùôûôòùôòñúü �óöá ñ÷ô öñ÷ôóõ ðòù óôõûöòùõ ñö ýöá ûúôñôúü ùì ôóôòñ � ô÷ðøìöó óîúôõ þ
7÷ôóô�öóô �öñ÷ M$& �N� ðòù ���� 
öîúù � ô õî� ýúðõõôõ ö � ñ÷ô ð� õñóðýñ �%N%&O$�& ýúðõõ þ

@ò ð ûìðòö ìñ ìõ �ðìóúü ìòñîìñìøô ñö ùô�òô ôðý÷ 8ôü ðõ ð ùì ôóôòñ Ñôòôóðñöó þ �îñ öòô á ðü � ô
ñôá ûñôù ñö ùìõýîõõ ñ÷ðñ ð ûìðòö ýðòòöñ òðñîóðúúü ÷ðøô ðúú ñ÷ô 8ôüõ õöîòù ðñ ñ÷ô õðá ô ñìá ô þ � õ ð á ðññôó
ö� �ðýñ ñ÷ô òîá� ôó ö � õìáîúñðòôöîõ õöîòùìòí òöñôõ ìõ úìá ìñôù �ü ñ÷ô òîá� ôó ö � �òíôóõ öó ÷ðòùõ ñ÷ðñ
ðóô ûúðüìòí þ 7÷ôò � 
÷ü òöñ õðü ñ÷ðñ ñ÷ô ðýñîðú Ñôòôóðñöóõ ìò ð ûìðòö ðóô ñ÷ô ûúðüôó ^õ �òíôóõß @ñ ìõ
ìá ûöóñðòñ ñö óôá ôá� ôó ñ÷ðñ ðýýöóùìòí ñö öîó ö�; ôýñ�öóìôòñôù á öùôú Ñôòôóðñöóõ ðóô óôúðñôù öòúü ñö ñ÷ô
ûóöùîýñìöò á ôý÷ðòìõá ìò ñ÷ô õüõñôá ðòù òöñ ñö ñ÷ô 
ðü ýöòñóöúõ �óöá ñ÷ô öîñõìùô ðýñöó ðóóìøô ñö ñ÷ôá þ
� ûìðòö Ñôòôóðñöóõ ýðò �ô ô9ýìñôù �ü ñ
ö öó �öîó ÷ðòùõ �îñ ðúõö 
 ìñ÷ ð �ööñ öó ôøôò ðò ðîñöá ðñìý
á ôý÷ðòìõá þ @ò öñ÷ôó 
öóùõ � ðúú 8ôüõ ìò ð û ìðòö ýðò õöîòù õìáîúñðòôöîõúü ðòù ñ÷ðñ ìõ ôòöîí÷ ñö ûóöøô
ñ÷ðñ ôðý÷ ö � ñ÷ôá ìõ ðò ² ìòùôû ôòùôòñ³ Ñôòôóðñöó þ

7÷ôóô�öóô � ðò @òõñóîá ôòñ ýðò � ô ýöòõìùôóôù ðõ ð õüõñôá á ðùô îû ö� ðúá öõñ ðîñöòöá öîõ îòìñõ
öó ö�; ôýñõ ýðúúôù Ñôòôóðñöóõ þ 7÷ô  N S$&�P %N$ ýúðõõ ìõ ìò ý÷ðóíô ö� ìòõñðòñìðñìòí ôðý÷ Ñôòôóðñöó ðòù



ß ´£  ÁÀÄº £\à

ðõõìíòìòí ìñ ð ûðóñìýîúðó �ô÷ðøìöó 
÷ìý÷ ìõ ìò �ðýñ ð õî� õôñ ö� ñ÷ô @òõñóîá ôòñ � ô÷ðøìöó ìò ìñõôú� þ �îñ ñ÷ô
@òõñóîá ôòñ ðúõö ÷ðõ õîûóð�Ñôòôóðñöó � ô÷ðøìöó ñ÷ðñ ýðò � ô îõôù � �öó ô9ðá ûúô � �öó ùôõýóì� ìòí ñ÷ô 
ðü
ñ÷ðñ ùì ôóôòñ Ñôòôóðñöóõ 
 ìúú ìòñôóðýñîðñô ìò � ôñ
ôôò ñ÷ôá þ "öó ìòõñðòýô ðò @òõñóîá ôòñ á ðü ÷ðøô ð
ýöòõñóðìòñ ñ÷ðñ ì� Ñôòôóðñöó � ìõ ðýñìøô � Ñôòôóðñöó � ¹ � ýðòòöñ � ôýöá ô ðýñìøô þ

"óöá ñ÷ô ùôõýóìûñìöò íìøôò îû ñö òö
 � ìñ ìõ ýúôðó ñ÷ðñ õöá ô õöóñ ö � óôúðñìöò ô9 ìõñõ � ôñ
ôôò ñ÷ô
áîõìý á öùôú ñ÷ðñ 
ô ðóô õñðóñìòí ñö ùô�òô ðòù ñ÷ô � �� � �� á ôñðá öùôú ûóôõôòñôù ìò ý÷ðûñôó � þ " ìíîóô
- þ� ìúúîõñóðñôõ ñ÷ô ìòñôóûóôñðñìöò ö � ðò @òõñóîá ôòñ ðõ ð ûðóñìýîúðó ìòõñðòýô ö� ñ÷ô � �� � �� á ôñðá öùôú þ

7÷ô �íîóô ìúúîõñóðñôõ ñ÷ô � �� � �� á öùôúìòí ö� ð ��Ñôòôóðñöó @òõñóîá ôòñ þ �öñô ñ÷ðñ 
ô
á öùôú ðò @òõñóîá ôòñ ðõ ð � �� � �� � óöýôõõìòí �öá ûöõìñô �õôô � þ� þ®� � ôýðîõô ìò ð íôòôóðú õìñîðñìöò

ô ùö òöñ òôôù ñ÷ô @òõñóîá ôòñ ùô�òìñìöò ñö �ô ùüòðá ìý � ìò 
÷ìý÷ ýðõô 
ô 
öîúù òôôù ð � ôñ
öó8 þ @ò
á öõñ ìá ûúôá ôòñðñìöòõ 
ô 
 ìúú �îìúù ñ÷ô @òõñóîá ôòñ ìò ýöò�íîóðñìöò ñìá ô 
÷ôò óôðùìòí ðò @òõñóîá ôòñ
ùô�òìñìöò � úô �õôô - þ� þ�� ñ÷ðñ ìõ ìò �ðýñ ð � �� � �� ýöò�íîóðñìöò þ �ò ñ÷ô öñ÷ôó ÷ðòù � Ñôòôóðñöóõ ðóô
óôíî úðó � �� � �� � óö ýôõõìòí ö�; ôýñõ þ

7÷ô @òõñóîá ôòñ ìõ ð � �� � �� Ñôòôóðñìòí � óö ýôõõìòí ö�; ôýñ ðõ ìñ ÷ðõ öîñûîñ ûöóñõ �îñ òö
ìòûîñ ûöóñõ þ 7÷ô @òõñóîá ôòñ óôõûöòùõ ñö ìòýöá ìòí ýöòñóöúõ �ü ûóöùîýìòí ðò öîñûîñ õìíòðú ñ÷óöîí÷ öòô
ö� ìñõ öîñûîñ ûöóñõ þ 7÷ôõô �îñûöóñõ ýöóóôõûöòù ùìóôýñúü ñö ñ÷ô �îñûöóñõ ìò ôðý÷ ö� ñ÷ô Ñôòôóðñöóõ þ @ò
ð õìá ìúðó 
ðü� ñ÷ôóô ìõ ð ùìóôýñ á ðûûìòí � ôñ
ôôò ñ÷ô ìòûîñ ýöòñóöúõ ûî� úìõ÷ôù �ü ñ÷ô @òõñóîá ôòñ ðòù
ñ÷öõô ìò ñ÷ô Ñôòôóðñöóõ þ

�öñô ñ÷ðñ ñ÷ô @òõñóîá ôòñ ñ÷ðñ 
ô ÷ðøô ùôõýóì�ôù õö �ðó ìõ ñ÷ô õìá ûúôõñ öòô � á ðùô ö � öòúü
Ñôòôóðñöóõ þ �ôøôóñ÷ôúôõõ � ðõ ìò ð óôíîúðó � �� � �� á öùôú � 
ô ýöîúù ìòñôíóðñô òöò �íôòôóðñìòí � óö ýôõõìòí
ö�; ôýñõ ðõ õôýöòùðóü Ñôòôóðñöóõ þ 7÷ìò8 �öó ìòõñðòýô öò ðò @òõñóîá ôòñ ñ÷ðñ ðùùõ ð � úñôó �öó ôðý÷
Ñôòôóðñöó þ 7÷ìõ 
ðü 
ô ðóô ð� úô ñö îõô ñ÷ô á ôñðá öùôú �öó ýöòõñóîýñìòí ð á öùîúðó õüòñ÷ôõì<ôó öó
õìá ìúðó ðûûúìýðñìöòõ þ

D� F� � 3��X

± ÷ôò ðò @òõñóîá ôòñ Ñôòôóðñöó óôýôìøôõ ðò ôøôòñ öó á ôõõðíô ìñ óôõûöòùõ ñö ñ÷ôá �ü ôìñ÷ôó
ý÷ðòíìòí ìñõ ìòñôóòðú õñðñô öó �ü ²ðýñìøðñìòí³ õûôýìðú ö�; ôýñõ ñ÷ðñ ðúõö ýöòñóì�îñô ñö ñ÷ô Ñôòôóðñöó õñðñô þ
7÷ôõô ö�; ôýñõ ðóô ýðúúôù ) ª§¬ þ � áîõìýðú �öñô ìõ ùô�òôù ðõ ð õöîòù ö�; ôýñ ñ÷ðñ ÷ðõ ð ûóôýìõô ðòù
ô9ûúìýìñ ðýñìøô úì�ôõûðò �ì þô þ ñ÷ô òöñô ùîóðñìöò � � ð ýôóñðìò úöîùòôõõ � ðò öûñìöòðú ûìñý÷ ðòù öñ÷ôó öûñìöòðú
ðññóì�îñôõ þ 7÷ô ûìñý÷ � ;îõñ ðõ ñ÷ô öñ÷ôó ðññóì�îñôõ ìò ð �öñô � ìõ òöñ ýöòõñðòñ ðòù ýðò øðóü ìò óîò�ñìá ô
ðõ ñ÷ô �öñô ö�; ôýñ óôõûöòùõ ñö ðò ìòýöá ìòí á ôõõðíô þ 7÷ôóô�öóô � ðò ìòýöá ìòí á ôõõðíô 
 ìúú ûóöùîýô ð
ý÷ðòíô ìò ñ÷ô �öñô ìòñôóòðú õñðñô �ü á öùì�üìòí ðòü ö � ìñõ ðññóì�îñôõ þ � õû ôýìðú á ôõõðíô � �ôýðîõô ö � ìñõ



£\\ �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

" ìíîóô - þ� ï @òõñóîá ôòñ ðõ ð � �� � �� �öá ûöõìñô



ß ´£  ÁÀÄº £\æ

" ìíîóô - þ² ï 7÷ô �öñô ýúðõõ

ýöòõô6îôòýôõ ìõ ñ÷ô ²�ñöû³ á ôõõðíô þ 7÷ìõ 
 ìúú ýðîõô ñ÷ô �öñô ö�; ôýñ ñö ñóðòõìñìöò ñö ðò ìòðýñìøô õñðñô
�îñ 
 ìúú íôòôóðúúü � ðòù ðõ ìñ 
 ìúú � ô õôôò ìò òô9ñ ûðóðíóðû÷õ � òöñ ìá ûúü ñ÷ô ö�; ôýñ ùôõñóîýñìöò þ

� �öñô ö�; ôýñ ìõ ðõõö ýìðñôù ñö ìñõ ö
òôó Ñôòôóðñöó ðòù 
 ìúú öòúü óôõûöòù ñö á ôõõðíôõ õôòñ
ñ÷óöîí÷ ìñ þ � Ñôòôóðñöó ìõ �ü òðñîóô á öòöû÷öòìý � ñ÷ìõ á ôðòìòí ñ÷ðñ ìñ ýðò öòúü ÷öúù ð õìòíúô õöîòùìòí
òöñô ðñ ð ýôóñðìò á öá ôòñ þ "öó ñ÷ìõ óôðõöò 
÷ôò ð Ñôòôóðñöó ìõ ýóôðñôù ìñ ìõ íóðòñôù ðò ðõõö ýìðñôù
ìòðýñìøô �öñô þ 7÷ìõ �öñô 
 ìúú � ôýöá ô ðýñìøô 
÷ôòôøôó ñ÷ô Ñôòôóðñöó óôýôìøôõ ð ²ûúðü òöñô³ á ôõõðíô
�óöá ìñõ @òõñóîá ôòñ þ

@ñ ìõ ìá ûöóñðòñ ñö îòùôóõñðòù � ñ÷öîí÷ � ñ÷ðñ ñ÷ô �ðýñ ñ÷ðñ ð Ñôòôóðñöó ÷ðõ ð õìòíúô �öñô ö�; ôýñ
ñ÷óöîí÷ ðúú ìñõ úì�ôõûðò ìõ ;îõñ �öó ýöòøôòìôòýô ðòù ýöîúù ýöòýôûñîðúúü � ô îòùôóõñööù ö� ð õôñ ö� �öñôõ
ñ÷ðñ ðóô ìòõñðòñìðñôù ðòù ùô�ìòõñðòñìðñôù ôøôóü ñìá ô ñ÷ôü õñðóñâõñöû õöîòùìòí þ @ò ñ÷ìõ õôòõô ñ÷ô ýöòýôûñ
ö� �öñô ñ÷ðñ 
ô ðóô ÷ôóô îõìòí ìõ ûôó�ôýñúü ýöá ûðñì� úô 
 ìñ÷ ñ÷ô �öñô ö�ñðìòôù ìò ñ÷ô ðòðúüõìõ û÷ðõô ö�
ðò � � �7� á ôñðá öùôú �õôô õôýñìöò ² þ� þ� þ

C ðòíôõ ö � øðúìù ðññóì�îñôõ �öó ð ûðóñìýîúðó �öñô � õîý÷ ðõ ìñõ á ìòìáîá ðòù á ð9 ìáîá ûìñý÷ � ðóô
÷ðòùúôù �ü ìñõ Ñôòôóðñöó þ � úôðóúü ñ÷ô �öñô ö�; ôýñ ìõ ýöá ûúôñôúü ñóðòõûðóôòñ ñö ñ÷ô óôõñ ö � ñ÷ô áîõìýðú
õüõñôá ñ÷ðñ 
 ìúú öòúü ñóôðñ 
 ìñ÷ á ôõõðíôõ õôòñ ñö @òõñóîá ôòñõ ðòù ûðóñìýîúðó Ñôòôóðñöóõ ûóôõôòñ ìò ìñ þ

�îó á öùôú ö � �öñô ìõ øôóü ùì ôóôòñ �óöá ñ÷ðñ ö� ôøôòñ�öóìôòñôù áîõìý á öùôúõ õîý÷ ðõ � îõìý��

÷ôóô ð �öñô ìõ ýöòõìùôóôù ðò ôøôòñ þ � õ ð á ðññôó ö � �ðýñ öîó áîõìý á öùôú ðúõö ìòýúîùôõ ñ÷ô ìùôð ö�
) ª§¬ ¬$¬Ë§ ñ÷ðñ 
 ìúú �ô ô9ûúðìòôù ìò òô9ñ õôýñìöò þ �îñ ìñ ìõ ìá ûöóñðòñ ñö òöñô ñ÷ðñ ñ÷ ìõ ýöòõìùôóðñìöò
ö� ð �öñô ðõ õöá ôñ÷ ìòí ýöá ûúôñôúü ùì ôóôòñ �óöá ðò ôøôòñ ìõ òöñ ô9ýúîõìøôúü öîóõ þ � õ � ìúúôó �îý8ôññô
ô9ûúðìòõ ìò ��îý8ôññô � �ÒÒ ��� ðúóôðùü ìò C7 �×¯ � �õôô �� ðñ÷ô
 õ ðòù �ðõ6îðúô � �Ò] ��� ð òöñô 
ðõ ýöò�
õìùôóôù ðõ ð ´ ¦ª«¬ ðòù ñ÷ ìõ õðá ô ìùôð 
ðõ ûîõ÷ôù �öó
ðóù ìò "7 � ðòù � ð9 þ 7÷ô ýöá� ìòðñìöò ö� öîó
Ñôòôóðñöóâ�öñô õñóîýñîóô ìõ ðúõö øôóü õìá ìúðó ñö ñ÷ô òöñô ìò �@�@ �õôô õôýñìöò � þ- þ� þ�� þ



£æ� �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

" ìíîóô - þ- ï @òõñóîá ôòñ � Ñôòôóðñöóõ ðòù �öñôõ � úðõõ � ìðíóðá

D� Fj .3 �VX 1 � � X43��X

"óöá ñ÷ô ûóôøìöîõ ùô�òìñìöò ö� òöñô ìñ ìõ ùôóìøôù ñ÷ðñ ð �öòí ìõ ùô�òôù ðõ ñ÷ô õñðñô ý÷ðóñ ö � ðúú
�öñôõ ûóôõôòñ ìò ð áîõìýðú õüõñôá �ìò ñ÷ô ýðõô ö � ñ÷ô ýöòýôûñîðúúü ô6îìøðúôòñ á öùôú ö� �öñôõ � ôìòí �öóò
ðòù ùüìòí öò óôýôìøìòí ñ÷ô õñðóñâõñöû á ôõõðíô ñ÷ìõ 
öîúù óðñ÷ôó ýöóóôõûöòù ñö ñ÷ô õñðñô ý÷ðóñ ö� ðúú ñ÷ô
Ñôòôóðñöóõ� þ 7÷ìõ ùô�òìñìöò ìõ øôóü ùì ôóôòñ �óöá ìñõ ýúðõõìýðú ô6îìøðúôòñ ìò 
÷ìý÷ ð õöòí öó áîõìýðú
ûìôýô ìõ ùìóôýñúü óôúðñôù ñö ìñõ õýöóô þ

@ò ñ÷ô ö�; ôýñ�öóìôòñôù áîõìý á öùôú ÷ôóô ûóôõôòñôù ð áîõìýðú �ýöóô áîõñ �ô îòùôóõñööù ðõ ñ÷ô
õô6îôòýô ö� ôøôòñõ öó á ôõõðíôõ ñ÷ðñ 
 ìúú � ô õôòñ ñö ñ÷ô ùì ôóôòñ ö�; ôýñõ ûóôõôòñ ìò ñ÷ô áîõìýðú õüõñôá þ
7÷ôõô ôøôòñõ � ðõ 
ô ðúóôðùü ìúúîõñóðñôù ìò �íîóô - þ� � ðóô ñ÷ô óôõî úñ ö� ð õîûûöõôù ìòñôóðýñìöò �ôñ
ôôò
ð �ôó�öóá ôó ðòù ðò @òõñóîá ôòñ þ � õ ð á ðññôó ö� �ðýñ � ðò ôøôòñ ýðò �ô õôòñ ñö ð áîõìýðú @òõñóîá ôòñ öó
ùìóôýñúü ñö ðòü ö� ìñõ Ñôòôóðñöóõ ðòù ðõ ð óôõî úñ ìñ á öùì�ôõ ìñõ ìòñôóòðú õñðñô þ

7
ö ùì ôóôòñ 8 ìòù ö� ôøôòñõ ýðò � ô ùìõñìòíîìõ÷ôù þ �öñô ôøôòñõ ðóô ñ÷öõô ñ÷ðñ ñ÷óöîí÷ ðò
@òõñóîá ôòñ öó ð Ñôòôóðñöó á öùì�ü ð �öñô ðõ ùô�òôù ìò ñ÷ô ûóôøìöîõ õôýñìöò þ �òù Ñ úö�ðú �öòñóöú ¯øôòñõ
ðóô ñ÷öõô ñ÷ðñ á öùì�ü ñ÷ô 
÷öúô áîõìýðú õüõñôá õôññìòí ûðóðá ôñôóõ õîý÷ ðõ ñôá ûö öó 8ôüþ

� �öñô ¯øôòñ ìõ á ðùô ö� ð õ¥¶ ¬ Ü§©§¬¶ ¬Ë§ ñ÷ðñ õû ôýì�ôõ 
÷ôò ñ÷ô ôøôòñ ìõ ñö ö ýýîó � ð �©¦¥©�µ¬
ñ÷ðñ ìòùìýðñôõ 
÷ðñ ö�; ôýñ �@òõñóîá ôòñ � Ñôòôóðñöó þþþ� 
 ìúú óôýôìøô ñ÷ô ôøôòñ � ðòù ðòü òîá�ôó ö � ûðìóõ
�ðóðá ôñôóâ�ðóðá ôñôó ûðúîô � 
÷ôóô ð � ©¦©¶ ¬§¬¦ õû ôýì�ôõ 
÷ðñ ðññóì�îñô ö� ñ÷ô ö�; ôýñ 
 ìúú � ô á öùì�ôù �
ðòù ð � ©¦©¶ ¬§¬¦ �©µ¨¬ ýöòñðìòõ ñ÷ô òô
 øðúîô �öó ñ÷ô íìøôò ûðóðá ôñôó þ

�öñô ñ÷ðñ � ðõ ìúúî õñóðñôù ìò �íîóô - þ� � �öñô ¯øôòñõ ðóô ìò �ðýñ ðúõö ö�; ôýñõ þ 7÷ìõ �ðýñ á ð8ôõ
öîó á öùôú õöá ô÷ö
 õìá ìúðó ìò ñ÷ìõ õôòõô ñö ñ÷ô ôøôòñ�öóìôòñôù á öùôúõ õîý÷ ðõ � ìóôò �õôô õôýñìöò � þ� þ��
�óöá 
÷ìý÷ 
ô ÷ðøô �óöá ñ÷ô øôóü � ôíìòòìòí ôõñð� úìõ÷ôù ð ýúôðó ùì ôóôòýô þ ±ô ðúõö ðý8òö
 úôùíô ñ÷ô
�ðýñ ñ÷ðñ ð ûîóôúü ö�; ôýñ�öóìôòñôù á öùôú ìõ òöñ ìòýöá ûðñì� úô 
 ìñ÷ ôøôòñ�ùóìøôò �ô÷ðøìöó þ 7÷ìõ õðá ô



ß ´Ð ¶Áü�º ¹üä º¿Á[Äº £æ ¤

" ìíîóô - þ� ï �ýöóô � úðõõ � ìðíóðá

ýöòýúîõìöò 
ðõ ùóð
ò �ü ñ÷ô ðîñ÷öóõ ö � ×üá ð 
÷ôò ñ÷ôü ðùùôù ðò ôøôòñ úðòíîðíô ìò øôóõìöò � þ² �õôô
��ýðúôññì � �,,��� þ

�ò ô9ðá ûúô ö� ð õýöóô ìò ûõôîùö�ýöùô 
öîúù ñ÷ôóô�öóô � ô ï

�� � �� ��� ���� ������ �� �� ����� ���� ������������� � �� �� � ���� �� ���  ¡�¢ £ �� �� ����� ���� �����������
�� � �� ��¤ ¥���� ¡�¤� £
7÷ô � óõñ úìòô ìõ ð òöñô ôøôòñ ñ÷ðñ ìòùìýðñôõ ñ÷ðñ �öñô ðñ Ñôòôóðñöó� ìò @òõñóîá ôòñ5 õ÷öîúù

õñðóñ õöîòùìòí þ �öñô ñ÷ðñ ðõ òö öñ÷ôó ûðóðá ôñôóõ ðóô õôñ ñ÷ôõô 
öîúù �ô ñð8ôò ðõ ùô�ðîúñ þ @ò ñ÷ô õôýöòù
úìòô 
ô õôòù ðòöñ÷ôó �öñô ôøôòñ á öùì�üìòí ñ÷ô ô9 ìõñìòí ûìñý÷ �öó ñ÷ô ûóôøìöîõúü õñðóñôù �öñô þ " ìòðúúü
ìò ñ÷ô ñ÷ ìóù úìòô 
ô õôòù ð íúö�ðú ûðóðá ôñôó ý÷ðòíô ñ÷ðñ 
 ìúú ð ôýñ ñ÷ô 
÷öúô õýöóô þ

@ñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ � ðõ � þ 7 þ �öûô ûöìòñõ öîñ ìò ��öûô � �,,�� � á öõñ õö �ñ
ðóô õüòñ÷ôõìõ
õüõñôá õ ÷ðøô õöá ô õöóñ ö � òöñô õñðñôá ôòñ ýöòõìõñìòí ö � ð · ¬Ú� ª¦!� ñ÷ô §©¦§ §¥¶ ¬ ðòù !¨¦©§¥ªË ö � ñ÷ô
ôøôòñ � ñ÷ô áË§¦¨¶ ¬Ë§ ðòù ñ÷ô ´ ©¦©¶ ¬§¬¦ ö� ñ÷ô @òõñóîá ôòñ þ @ò öîó á öùôú ñ÷ô øðóìð� úô ìõ ô6îìøðúôòñ
ñö ñ÷ô 8ôü
öóù � ñ÷ô ñìá ô õñðñôá ôòñ ñö ñ÷ô õñðóñ ñìá ô ðòù ñ÷ô ûðóðá ôñôóâûðóðá ôñôó øðúîô ûðìóõ ñö ñ÷ô
íôòôóìý ûðóðá ôñôóõ þ �îñ ñ÷ôóô ðóô õöá ô ùì ôóôòýôõ þ � � óõñ ìá ûöóñðòñ ùì ôóôòýô ìõ ñ÷ðñ ñ÷ô òöñô ôøôòñ
ùöôõ òöñ òôýôõõðóìúü ÷ðøô ñö ðùùóôõõ ðò @òõñóîá ôòñ ðõ ìñ ýðò ðùùóôõõ ð ûðóñìýîúðó Ñôòôóðñöó öó ð 
÷öúô
@òõñóîá ôòñ õôýñìöò öó @òõñóîá ôòñ þ �òöñ÷ôó ìá ûöóñðòñ ùì ôóôòýô ìõ ñ÷ðñ 
ô ùö òöñ óô6îìóô ð òöñô ôøôòñ
ñö ìòýúîùô ð ùîóðñìöò ðòù ñ÷ìõ ìõ ñóôðñôù ðõ ðòöñ÷ôó óôíîúðó ûðóðá ôñôó ñ÷ðñ á ðü öó á ðü òöñ �ô õû ôýì�ôù
ìò ð òöñô ôøôòñ þ 7÷ìõ ìõ ìò �ðýñ öòô ö� ñ÷ô á ðìò úìá ìñðñìöòõ ö� ñ÷ô � îõìý�� á öùôú óôûöóñôù �ü ùì ôóôòñ
ðîñ÷öóõ þ � ìúúôó �îý8ôññô � �öó ìòõñðòýô � õñðñôõ ìò ��îý8ôññô � �ÒÒ ��� ñ÷ðñ ñ÷ô � îõìý�� á öùôú ìõ òöñ 
ôúú
õîìñôù ñö õìñîðñìöòõ ìò 
÷ìý÷ õöá ô ðõûôýñõ ö � ð õöîòù ðóô òöñ ùô�òôù ðñ ìñõ � ôíìòòìòí ðòù ÷ô ðùùõ ñ÷ðñ
ñ÷öõô ðóô ìò �ðýñ á öõñ ö� ñ÷ô ìòñôóôõñìòí õìñîðñìöòõ þ



£æ£ �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

D� F- � ����¦

� ôñóì5 
ðõ ùôõìíòôù ìò öóùôó ñö ÷ðøô ð 
öó8 ìòí õüòñ÷ôõìõ õüõñôá ñ÷ðñ ìá ûúôá ôòñôù ñ÷ô á öùôú
ûóôõôòñôù ìò ñ÷ô ûóôøìöîõ õôýñìöò ��á ðñóìðìò ôñ ðú þ� �ÒÒ]� þ � ôñóì5 
ðõ ðñ � óõñ ùôõìíòôù ðõ ð ñô9ñîðú�
�ðõôù úðòíîðíô ðòù ñ÷ôò ûöóñôù ñö 5� � �õôô - þ� þ�� þ

7÷ìõ úðòíîðíô � ñöíôñ÷ôó 
 ìñ÷ ð óôúðñôù �¹ ¹ úì� óðóü ýöò �öóá ñ÷ô � ôñóì5 �óðá ô
öó8 þ 7÷ìõ �¹ ¹
úì�óðóü 
ðõ öóìíìòðúúü 
 óìññôò �óöá õýóðñý÷ ðòù ;îõñ óôîõìòí õöá ô ô9 ìõñìòí ýöùô �öó ñ÷ô ðýñîðú õüòñ÷ôõìõ
ö� ñ÷ô õöîòù þ �ö
 ìñ ÷ðõ � ôôò ìòñôíóðñôù ìòñö ñ÷ô ���� �óðá ô
öó8 7÷ô á ðìò íöðú ìò � ôñóì5 ìõ ñö ö ôó
ð ûö
ôó�îú ðòù ìòñîìñìøô ìòñôó�ðýô ñö ýöòñóöú ðúú ðõû ôýñõ ìòøöúøôù ìò ñ÷ô ýóôðñìöò ö� ð õüòñ÷ôñìý áîõìýðú
ûìôýô þ "öó ùöìòí õö 
ô óôúü öò öîó ö�; ôýñ�öóìôòñôù áîõìý á öùôú þ

7÷ô � ôñóì5 úðòíîðíô ìõ ìò �ðýñ á ðùô îû ö� ñ
ö õî�� úðòíîðíôõ ï ð � ôñóì5 �ýöóô � ô�òìñìöò
�ðòíîðíô �� ���� ðòù ð � ôñóì5 @òõñóîá ôòñ �ô�òìñìöò �ðòíîðíô �� @��� þ 7÷ôóô�öóô � �öúúö
 ìòí ñ÷ô
ñóðùìñìöò ö� � îõìý�� �ðòíîðíôõ �õôô õôýñìöò � þ- þ�� õîý÷ ðõ ��öîòù �õôô � þ- þ� þ�� � � ôñóì5 á ð8ôõ ð ùìõ�
ñìòýñìöò �ôñ
ôôò ñ÷ô ûóöýôõõ ö� ùô�òìòí ðòù ýóôðñìòí ðò @òõñóîá ôòñ ðòù ñ÷ô ûóöýôõõ ö� ýöòñóöúúìòí ñ÷ìõ
@òõñóîá ôòñ ñ÷óöîí÷ ð áîõìý õýöóô þ 7÷ô öóìí ìòðú � ôñóì5 úðòíîðíô 
ðõ ìá ûúôá ôòñôù ìò ñô9ñîðú �öóá ðñ
ðòù úðñôó ôøöúøôù ìòñö 5� � ñö �ôýöá ô á öóô ö�; ôýñ�öóìôòñôù þ

" ìíîóô - þ] óôûóöùîýôõ ñ÷ô ýúðõõì�ýðñìöò á ðû ðúóôðùü îõôù ìò ý÷ðûñôóõ � ðòù ® �îñ òö
 ìò ýúîùìòí
� ôñóì5 ìò ñ÷ô ûöõìñìöò ñ÷ðñ � ôõñ ô9ûúðìòõ ìñõ õýöûô þ

� ôñóì5 ýðò � ô ýöòõìùôóôù ìò õöá ô õôòõô ð � îõìý�� úðòíîðíô �õôô õôýñìöò � þ- þ�� ï öîó ýöòýôûñ
ö� %¬Ë¬¦©§ª¦ ìõ øôóü áîý÷ óôúðñôù � ðúñ÷öîí÷ òöñ õñóìýñúü ô6îìøðúôòñ � ñö � îõìý�� ^õ ¨Ë¥§ Í ¬Ë ¬¦©§ª¦ ðòù

ô ðúõö ÷ðøô ð ýúôðó ùìõñìòýñìöò �ôñ
ôôò ñ÷ô «ª¦¬ ðòù ñ÷ô áË§¦¨¶ ¬Ë§ !¬Î Ë¥§¥ªË þ � ôøôóñ÷ôúôõõ � 
ô ÷ðøô
ðúóôðùü õôôò ìò ñ÷ô ûóôøìöîõ õôýñìöò ÷ö
 öîó ö�; ôýñ�öóìôòñôù áîõìý á öùôú ìòñóöùîýôõ á ðòü ùì ôóôòýôõ

 ìñ÷ ýúðõõìýðú � îõìý�� á öùôúõ þ ±ô 
 ìúú ìúúîõñóðñô á öóô ùì ôóôòýôõ ìò ñ÷ô �öúúö
 ìòí õôýñìöòõ þ �ôýðîõô ö�
ñ÷ ìõ � 
ô ýöîúù úð�ôú öîó á öùôú ðõ ²¯ò÷ðòýôù ��; ôýñ�� óìôòñôù � îõìý�� á öùôú³ þ

¡§ £Å £¤ l«¬©¬ ± ¨ Û¯Ü¨

� úñ÷öîí÷ � ðõ ðúóôðùü ýöá á ôòñôù � � ôñóì5 ìá ûúôá ôòñõ ñ÷ô áîõìý á öùôú ûóôõôòñôù ìò ñ÷ô ûóôøì�
öîõ õôýñìöòõ õöá ô õûôýì�ý ìõõîôõ òôôù ñö � ô ÷ ìí÷úìí÷ñôù �öó îòùôóõñðòùìòí ñ÷ô ñ
ö úðòíîðíôõ ñ÷ðñ 
 ìúú
� ô ìòñóöùîýôù ìò ñ÷ô �öúúö
 ìòí õôýñìöòõ þ
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" ìíîóô - þ] ï � ôñóì5 ýúðõõì�ýðñìöò ìò óôõûôýñ ñö öñ÷ôó ôòøìóöòá ôòñõ
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øß ´³ ´¤´¤ �üºÀ[�� ÄüÀº ¹üä é ÄüÄ[¹ÀÁ[º
�ò @òõñóîá ôòñ ìõ ñ÷ô ýúðõõ ñ÷ðñ ÷öúùõ � ô÷ðøìöó ðòù õñðñô �öó ð õüõñôá á ðùô îû ö � ð õôñ ö�

Ñôòôóðñöóõ ðòù ñ÷ô óôúðñìöòõ ñ÷ðñ ðóô ôõñð� úìõ÷ôù ìò � ôñ
ôôò ñ÷ôá þ ± ÷ôò 
ô ùô�òô ð òô
 @òõñóîá ôòñ
ìò � ôñóì5 
ô ðóô ðýñîðúúü õî� ýúðõõìòí ñ÷ô �ðõô �ðòù ð� õñóðýñ�  N S$&�P %N$ ýúðõõ ìò öóùôó ñö ìá ûúôá ôòñ
� ô÷ðøìöó ñ÷ðñ ìõ ûðóñìýîúðó ñö ñ÷ô @òõñóîá ôòñ � ôìòí ùô�òôù þ 7÷ìõ õî� ýúðõõì�üìòí ñ÷öîí÷ ýðò � ô ùöòô ðñ
ñ÷ô ö�; ôýñ úôøôú �ü ìòõñðòñìðñìòí ðò ö�; ôýñ ðòù îõìòí õöá ô ðññóì�îñôõ ñö õôñ ìñõ � ô÷ðøìöó �@ñ ìõ 
ôúú 8òö
ò
ñ÷ðñ ìòõñðòñìðñìöò ìõ ðõ ð á ðññôó ö� �ðýñ ð �öóá ö � õî� ýúðõõì�ýðñìöò � õôô �Ñ óð÷ðá � �ÒÒ �� �öó ìòõñðòýô� þ

� ô�òìòí ðò @òõñóîá ôòñ �ô÷ðøìöó á ôðòõ õû ôýì�üìòí ÷ö
 ñ÷ô @òõñóîá ôòñ 
 ìúú óôõûöòù ñö ìòýöá ìòí
á ôõõðíôõ þ "öó ùöìòí õö 
ô áîõñ ùô�òô 
÷ðñ Ñôòôóðñöóõ á ð8ô îû ñ÷ô @òõñóîá ôòñ ðòù ÷ö
 ôðý÷ ö� ñ÷ôá
óôõûöòùõ ñö ìòûîñ á ôõõðíôõ þ

@ò öóùôó ñö ûóöùîýô õöîòù ðò @òõñóîá ôòñ òôôùõ ðîùìö íôòôóðñìöò ûóìá ìñìøôõ ñ÷ðñ ýðò � ô ô9 ìõñìòí
ðîùìö 
ðøôõ � ðòðúüõìõ óôõîúñõ öó ð õôñ ö� õìá ûúô �îòýñìöòõ õîý÷ ðõ öõýìúúðñöóõ öó 
ðøô�öóá Ñôòôóðñöóõ þ
7÷ôóô ìõ òö òôôù ñö ÷ðøô öòô ö � õîý÷ ûóìá ìñìøôõ �öó ôøôóü Ñôòôóðñöó ìò ñ÷ô @òõñóîá ôòñ � öòúü ñ÷öõô òôôùôù
ñö óôûóôõôòñ ñ÷ô õûðýô ö� ûöõõì� úô õöîòù ýöá� ìòðñìöòõ ñö �ô ûóöùîýôù �ü ñ÷ô ùì ôóôòñ Ñôòôóðñöóõ þ

7÷ôóô�öóô � ñ÷ô ûóìá ìñìøôõ ìò � ôñóì5 ðóô ðóóðòíôù ìò 
÷ðñ 
ô ýðúú ñ÷ô õ¥¶ �¦¬ Ü´ ©«¬þ 7÷ô
ìùôð ö� ð ñìá�óô õûðýô ìõ òöñ òô
 �õôô �±ôõõôú � �Ò�Ò� � �öó ô9ðá ûúô� �îñ ìñ ÷ðõ õû ôýì�ý ûóöû ôóñìôõ ìò
öîó �óðá ô
öó8 þ � � ôñóì5 ñìá�óô õûðýô ìõ ðò ò�ùìá ôòõìöòðú õûðýô ýöòõñóîýñôù �ü ûúðýìòí ñ÷ô ðîùìö
íôòôóðñìöò ûóìá ìñìøôõ þ ¯ðý÷ ö � ñ÷ô ùìá ôòõìöòõ ìò ñ÷ô õûðýô óôûóôõôòñõ ð 8ôü �ôðñîóô ö� ñ÷ô õöîòù õîý÷
ðõ � ìñý÷ öó �öîùòôõõ� þ 7÷ô ùôýìõìöòõ ðõ ñö ÷ö
 á ðòü ðòù 
÷ìý÷ 8ôü �ôðñîóôõ ðóô òôýôõõðóü �öó ð íìøôò
@òõñóîá ôòñ ìõ ùôû ôòùôòñ öò ñ÷ô °ô9 ì� ìúìñü ðòù 6îðúìñü ñ÷ô õöîòù ùôõìíòôó 
ðòñõ ñ÷ô @òõñóîá ôòñ ñö ÷ðøô þ
� õ ìñ 
 ìúú � ô õôôò úðñôó � ð9ôõ òöñ óôûóôõôòñôù ìò ñ÷ô ñìá� óô õûðýô �îñ òôôùôù ìò ñ÷ô õüòñ÷ôõìõ ýðò ðúõö
� ô ö�ñðìòôù �ü ñóðòõ�öóá ðñìöò þ

7÷ô ò�ùìá ôòõìöòðú íôöá ôñóìý õûðýô ìõ ýöòõñóîýñôù �ü ûúðýìòí ñ÷ô ©¶´ µ¬ öó ûóìá ìñìøôõ ìò
ûóôýìõô ýööóùìòðñôõ �ôúöòíìòí ñö ñ÷ìõ õûðýô þ �ðá ûúôõ úö ýðñôù ðñ �îóñ÷ôõñ ûöõìñìöòõ ìò óôúðñìöò ñö ð íìøôò
ùìá ôòõìöò ùô�òô ñ÷ô úìá ìñõ ö� ñ÷ô ñìá�óô õûðýô þ �òýô ô9 ìõñìòí õðá ûúôõ ðóô úö ýðñôù ðñ ùô�òìñô ûöõìñìöòõ �
ìòñôóá ôùìðñô õðá ûúôõ ýðò �ô ñ÷ôò ö�ñðìòôù �ü ìòñôóûöúðñìòí òôìí÷�öóìòí öòôõ þ

� � óõñ õìá ûúô ô9ðá ûúô ö � ð ñìá�óô õûðýô ýöî úù � ô ð öòô ùìá ôòõìöòðú õûðýô �öóá ôù �ü ûúðýìòí
õðá ûúôõ öò ð õìòíúô ð9 ìõ � õöóñôù �ü ûìñý÷ þ �öñôõ 
 ìñ÷ ìòñôóá ôùìðñô ûìñý÷ 
 ìúú ñ÷ôò � ô ö�ñðìòôù �ü
ìòñôóûöúðñìòí ñ÷ô ñ
ö òôìí÷�öóìòí õðá ûúôõ 
 ìñ÷ ñ÷ô ðûûóöûóìðñô 
ôìí÷ñ �ðýñöó þ

�ùùìòí õöá ô ýöá ûúô9 ìñü ñö ñ÷ô ô9ðá ûúô 
ô ýöîúù ðùù ð õôýöòù ùìá ôòõìöò ñö öîó ñìá�óô õûðýô ï
úöîùòôõõ þ " ìíîóô - þÒ ìúúîõñóðñôõ ð ñ
ö�ùìá ôòõìöòðú ñìá�óô õûðýô þ �öñô ñ÷ðñ öòúü � ^õ ìò ñ
ö ùì ôóôòñ
úöîùòôõõ ��öóñìõõìá ö ðòù ûìðòìõõìá ö � ÷ðøô �ôôò õðá ûúôù �óöá ñ÷ô öóìíìòðú @òõñóîá ôòñ þ @òñôóá ôùìðñô

¡�¾ÅÆ ÊÈÏÈÊÆ ½¿ ½¾È ÊÈÁÀ¼ÉÊ ÀÆÈ ¿Ï ½¾È ½ÅÐæÊÈ ÆÎÉÇÈ Õ Ä¿ÊÈ ÍÇÊÈÉ½ÅèÈÓ ¿Ê ÈçÎ¼¿ÊÉ½¿ÊË Æ½ÊÉ½ÈÁÅÈÆ Ð ÉË É¼Æ¿ æ È Ï¿¼¼¿ÑÈÔ Õ
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" ìíîóô - þÒ ï 7
ö ùìá ôòõìöòðú ñìá�óô õûðýô

ûìñý÷ôõ ðòù úöîùòôõõ 
 ìúú � ô ö�ñðìòôù �ü ìòñôóûöúðñìòí ô9 ìõñ ìòí õðá ûúôõ þ

øß ´³ ´¤´£ ¸ ¹ýý½ü�º ê �¹[¹� ÄÀÄ[º ¹üä Â[Ä¹ëý Á½üÀ ?�ü¿À½Áüº
± ÷ôò ùô�òìòí ðò @òõñóîá ôòñ � ðûðóñ �óöá ýöòõñóîýñìòí ñ÷ô õûðýô ö� Ñôòôóðñöóõ ðòù ûóô�ô9 ìõñìòí

õðá ûúôõ � ñ÷ô á öõñ ìá ûöóñðòñ ñ÷ìòí ìõ ñö ùô�òô 
÷ðñ ôøôòñõ ñ÷ô @òõñóîá ôòñ á ðü ðý8òö
 úôùíô ðòù ÷ö
 ìñ
ýðò óôõûöòù ñö ñ÷ôá þ ±ô ùìõñìòíîìõ÷ ñ÷óôô 8 ìòùõ ö� ôøôòñõ öó ûðóðá ôñôóõ ï úö
� úôøôú ûðóðá ôñôóõ � ñìá�óô
õûðýô ûðóðá ôñôóõ ðòù ÷ìí÷� úôøôú ûðóðá ôñôóõ þ

7÷ô � óõñ 8 ìòù ö� ûðóðá ôñôóõ ðùùóôõõ úö
 úôøôú �ôðñîóôõ ìò ñ÷ô õöîòù úì8ô ìñõ ðá ûúìñîùô öó
�îòùðá ôòñðú �óô6îôòýüþ 7÷ôõô ûðóðá ôñôóõ óôûóôõôòñ ñóðòõ�öóá ðñìöòõ ýðò �ô á öóô öó úôõõ ìá á ôùìðñôúü
ðûûúìôù ñö ñ÷ô õöîòùìòí òöñô îõìòí óôíîúðó õìíòðú ûóö ýôõõìòí ñôý÷òì6îôõ þ

7÷ô ñìá�óô õûðýô ûðóðá ôñôóõ ðóô ìòùôôù ð õûôýì�ý 8 ìòù ö � úö
�úôøôú ûðóðá ôñôóõ ñ÷ðñ ð ôýñ öòô
ö� ñ÷ô ùìá ôòõìöòõ ìòñôíóðñôù ìòñö ñ÷ô ùô�òôù ñìá� óô õûðýô þ � øðóìðñìöò ìò ñ÷ô ûðóðá ôñôó ;îõñ óôûóôõôòñõ
ð òô
 ýööóùìòðñô ìò ñ÷ô õûðýô ðòù ñ÷ôóô�öóô ð òô
 ìòñôóûöúðñìöò �ôñ
ôôò ñ÷ô ô9 ìõñìòí õðá ûúôõ þ

" ìòðúúü� ñ÷ô ÷ìí÷ �úôøôú ûðóðá ôñôóõ óôûóôõôòñ ýöòýôûñõ ñ÷ðñ ýðòòöñ � ô ö�ñðìòôù �ü ðò ìá á ôùìðñô
ñóðòõ�öóá ðñìöò öó ñ÷ðñ ÷ðøô � ôôò ðõõìíòôù ñö öòô ö ñ÷ô ñìá�óô õûðýô ùìá ôòõìöòõ þ Ý õîðúúü � ð øðóìðñìöò
ìò ð ÷ìí÷� úôøôú ûðóðá ôñôó óôûóôõôòñõ ð øðóìðñìöò ìò õôøôóðú úö
� úôøôú ûðóðá ôñôóõ ðòù ôøôò ìò ñ÷ô ñìá�óô
õûðýô ýööóùìòðñô þ "öó ùô�òìòí ñ÷öõô óôúðñìöòõ 
ô òôôù 
ðüõ ö � ùôõýóì� ìòí á ðûûìòí õñóðñôíìôõ þ

@ò � ôñóì5 � �öó ùôõýóì� ìòí á ðûûìòíõ ðõ 
ôúú ðõ ñóðòõ�öóá ðñìöò ñ÷ôóô ìõ ð õìá ûúô úðòíîðíô ñööú
ñ÷ðñ ðúúö
 õ ñö ùô�òô � óôð8 ûöìòñ �îòýñìöòõ ðòù óô�ôó ñö ñ÷ìòíõ úì8ô ñ÷ô òîá� ôó ö � ñ÷ô Ñôòôóðñöó � öó ñ÷ô
øðúîô ö� ñ÷ô ûðóðá ôñôó þ ±ô 
 ìúú ýöá á ôòñ á öóô ùôñðìúõ öò ñ÷ôõô á ðññôóõ ìò òô9ñ õôýñìöò þ

" ìòðúúü ìñ ìõ ìòñôóôõñìòí ñö òöñô ñ÷ðñ ñ÷ìõ ùìõñìòýñìöò � ôñ
ôôò úö
�úôøôú ðòù ÷ìí÷�úôøôú ûðóðá ôñôóõ
ìò ñ÷ô õüòñ÷ôõìõ ûóö ýôõõ ìõ øôóü õìá ìúðó ñö ñ÷ô ùìõñìòýñìöò � ôñ
ôôò úö
� úôøôú ðòù ÷ìí÷� úôøôú ðòðúüõìõ
ûðóðá ôñôóõ öó !¬«¦¥´ §ª¦ ñ÷ðñ 
ô ô9ûúðìòôù ìò ñ÷ô � � �7� �õôô õôýñìöò ² þ� þ�� þ



£æß �ò ��; ôýñ�� óìôòñôù � îõìý � öùôú

" ìíîóô - þ�, ï � ôñóì5 @òõñóîá ôòñ � úðõõ



ß ´³ ¸ ÄÀ[ ½© £æà

ª§ «Å «¬  pö® � Y¯°  °±²³¨ p´µ±²J¶°´± ö °·´³±³¸´ ®¹´ÇJ¹Ç°
7º» � »¼½¾5 @¿À¼½ÁÂ »¿¼ � »�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Æ � @�� ÇÃ½ ÀºÃ½¼ Æ ¾À Ä ¼ÄÅÅ»È ¼»É¼ÁÄÊ ÊÄ¿ÅÁÄÅ»

ÁÀ»È ÇÃ½ È»�¿¾¿Å Ä¿ Ë¿À¼½ÁÂ »¿¼ ¼ºÄ¼ Ì ¾ÊÊ ¼º»¿ Í» ÁÀ»È Ç½ÃÂ Ä � »¼½¾5 ÀÎÃ½» Ï � Ê¼ºÃÁÅº ¼º» ÊÄ¿ÅÁÄÅ» ¾À
¾¿¼»¿È»È ¼Ã Í» Å»¿»½ÄÊ ÐÁ½ÐÃÀ» Æ ¾¼ ºÄÀ Ã¿ÊÑ Í »»¿ ¼»À¼»È ¾¿ ¼º» ÎÃ¿¼»É¼ ÃÇ �� �ÒÍÄÀ»È ÀÑ¿¼º»À¾À �À»» Ó � Ï
�Ã¼» ÄÊÀÃ ¼ºÄ¼ Í»ÎÄÁÀ» ÃÇ ¼º» ¾¿¼»Å½Ä¼¾Ã¿ ÃÇ � »¼½¾5 ¾¿¼Ã ¼º» ���� Ç½ÄÂ »ÌÃ½Ô ¼º» � Ë� � ÎÄ¿ Í» »ÄÀ¾ÊÑ
»É¼»¿È»È ¾Ç Ä¿Ñ¼º¾¿Å »ÊÀ» ¾À ½»ÕÁ¾½»È ÇÃ½ Ä È¾ »½»¿¼ ÀÑ¿¼º»À¾À ¼»Îº¿¾ÕÁ» Ï Ë¿ ¼º ¾À À»¿À» ¼º» � Ë� � ÎÄ¿ Í»
À»»¿ ÄÀ Ä È»ÇÄÁÊ¼ ¾ÂÐÊ»Â »¿¼Ä¼¾Ã¿ ÃÇ Ä � »¼½¾5 Ë¿À¼½ÁÂ»¿¼ ÃÁ¼ ÃÇ Ìº¾Îº ¿»Ì Ã¿»À ÎÄ¿ ¼º»¿ Í» »É¼»¿È»È Ï

�¿ Ë¿À¼½ÁÂ »¿¼ �»�¿¾¼¾Ã¿ Ö¾Ê» ¾À È¾×¾È»È ¾¿¼Ã ÇÃÁ½ È¾ »½»¿¼ À»Î¼¾Ã¿À Ø È»�¿¾¼¾Ã¿ ÃÇ Ë¿À¼½ÁÂ »¿¼
Ñ»¿»½Ä¼Ã½À Æ Ù ¾ÂÍ½» �ÐÄÎ» Æ Ù»ÂÐÃ½ÄÊ Ä¿È �Ä½ÄÂ »¼»½ Ó½»ÄÔ �Ã¾¿¼ ÖÁ¿Î¼¾Ã¿À Æ Ä¿È º¾Åº Ä¿È ÊÃÌÒÊ»×»Ê
ÎÃ¿¼½ÃÊ �Ä½ÄÂ »¼»½À Ï

øß ´³ ´£ ´¤ é ÄüÄ[¹ÀÁ[º
Ë¿ ¼º¾À ÐÄ½¼ ÃÇ ¼º» Ë¿À¼½ÁÂ »¿¼ Ö¾Ê» Æ Ä Á¿¾ÕÁ» ¿ÄÂ» Ä¿È ¾¿¼»Å»½ ¾È»¿¼¾�ÎÄ¼¾Ã¿ ¿ÁÂÍ»½ ÂÁÀ¼ Í »

Å¾×»¿ ¼Ã »ÄÎº Ñ»¿»½Ä¼Ã½ Ï
Ùº» ¾È»¿¼¾�ÎÄ¼¾Ã¿ ¿ÁÂÍ»½ Ì ¾ÊÊ Í » ÁÀ»È ¾¿ ¼º» Ã¼º»½ ÐÄ½¼À ÃÇ ¼º» Ë¿ À¼½ÁÂ »¿¼ Ö¾Ê» ÇÃ½ ÄÐÐÊÑ¾¿Å

Â Ä¼º»Â Ä¼¾ÎÄÊ ÃÐ»½Ä¼¾Ã¿À ÍÄÀ»È Ã¿ ¼º» Ñ»¿»½Ä¼Ã½ ¿ÁÂÍ»½ Ï Ùº» ¿ÄÂ » Ì ¾ÊÊ Í » ÄÎÎ»ÀÀ»È ÊÄ¼»½ Ç½ÃÂ ¼º»
�ÎÃ½» Ö¾Ê» Ï

øß ´³ ´£ ´£ Ó ½ÚÂ[Ä ¶ý¹¿Ä
Ùº» È»�¿¾¼¾Ã¿ ÃÇ Ä Ù ¾ÂÍ½» �ÐÄÎ» Ì ¾¼º ¼º» � Ë�� ÎÃ¿À¾À¼À Ã¿ ¼º» È»�¿¾¼¾Ã¿ ÃÇ ¼º½»» È¾ »½»¿¼

ÄÀÐ »Î¼À Ï
Ö ¾½À¼ Æ ¼º» ¿ÁÂÍ»½ ÃÇ È¾Â»¿À¾Ã¿À ¼Ã Í » ÁÀ»È Ï Ùº» Ë¿À¼½ÁÂ »¿¼ È»À¾Å¿»½ ÂÁÀ¼ È»Î¾È» ÌºÄ¼ Ç»Ä¼Á½»À

ÃÇ ¼º» Ë¿À¼½ÁÂ »¿¼ ½»Ð½»À»¿¼ Ä ÀÁÍÀ¼Ä¿¼¾ÄÊ ÎºÄ¿Å» ¾¿ ¼º» ÀÃÁ¿È ¼ºÄ¼ ÎÄ¿¿Ã¼ Í » ÄÎº¾»×»È ÁÀ¾¿Å ¼º» È¾ »½»¿¼
¼½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À Ä×Ä¾ÊÄÍÊ» Ï Ùº»À» È¾Â »¿À¾Ã¿À ÀÁÎº ÄÀ ÊÃÁÈ¿»ÀÀ Æ Ð ¾¼Îº Æ Ä½¼¾ÎÁÊÄ¼¾Ã¿ Æ »¼Î ÏÏÏ ÂÁÀ¼ ºÄ×» ¼º»
ÎÃ½½»ÀÐÃ¿È¾¿Å �� � ÈÄ¼Ä »É¼½ÄÎ¼»È Ç½ÃÂ Ä Ð½»×¾ÃÁÀ Ä¿ÄÊÑÀ¾À ÃÇ ¼ºÃÀ» Ç»Ä¼Á½»À ¾¿ ¼º» Ë¿À¼½ÁÂ»¿¼ Ï �
ÎÃÂÐ½ÃÂ ¾À» Í »¼Ì»»¿ ÀÃÁ¿È ÕÁÄÊ¾¼Ñ Ä¿È ÄÂÃÁ¿¼ ÃÇ ÀÑ¿¼º»À¾Û»½ Â »ÂÃ½Ñ ÁÀ»È ÂÁÀ¼ Í » ÄÈÃÐ¼»È Ï

� »É¼ Æ ¼º» Ô¾¿È ÃÇ Ë¿¼»½ÐÃÊÄ¼¾Ã¿ ¼Ã ÁÀ» Í»¼Ì»»¿ ¼º» �Ä¼Ä À¼Ã½»È Ï � À»¼ ÃÇ À¼Ä¿ÈÄ½È ¾¿¼»½ÐÃÊÄ¼¾Ã¿
¼ÑÐ»À Ä½» Ä×Ä¾ÊÄÍ Ê» Ï

Ö ¾¿ÄÊÊÑÆ ¼º» ÐÃÀ¾¼¾Ã¿¾¿Å ÃÇ »ÄÎº ÀÄÂÐÊ» ¾¿ Ä ÎÃ¿Î½»¼» ÊÃ ÎÄ¼¾Ã¿ ¾¿ ¼º» ÀÐÄÎ» ÂÁÀ¼ Í » Å¾×»¿ Ï Ùº»
 N S$&�P %N$ � ÊÄÀÀ Ì ¾ÊÊ Í » ÎÄÐÄÍÊ» ÃÇ ÀÃÊ×¾¿Å ¾¿¼»½Â»È¾Ä¼» ÐÃÀ¾¼¾Ã¿À ÍÑ ¼º» ¾¿¼»½ÐÃÊÄ¼¾Ã¿ ÃÇ ¼º» �� � ÈÄ¼Ä
ÊÃÄÈ»È Ç½ÃÂ ¼º» � Ê»À Ï

¯ ÏÅ Ï � ÅÃÃÈ ÕÁÄÊ¾¼Ñ Ð ¾Ä¿Ã ÀÃÁ¿È ÎÄ¿ Í» ÃÍ¼Ä¾¿»È ÍÑ À¼Ã½¾¿Å ¼º» �� � � Ä¼Ä Ç½ÃÂ ÜÁÀ¼ »¾Åº¼ ÃÇ
¼º» Ð ¾Ä¿Ã Ô»ÑÀ �� Ý ¼º½Á � �� Ä¿È ÃÍ¼Ä¾¿¾¿Å ¼º» ½»À¼ ÍÑ ¾¿¼»½ÐÃÊÄ¼¾Ã¿ Ï ÙºÁÀ Æ Ã¿ÊÑ Ã¿» È¾Â»¿À¾Ã¿ ¾À ÁÀ»È



£æ\ �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

�Ð¾¼Îº � Ï �¼º»½ Ç»Ä¼Á½»À ÀÁÎº ÄÀ ÊÃÁÈ¿»ÀÀ ÎÄ¿ Í» ÃÍ¼Ä¾¿»È ÍÑ ÄÐÐÊÑ¾¿Å È¾ »½»¿¼ ¼½Ä¿ÀÇÃ½ÂÄ¼¾Ã¿À Ã¿ ¼º»
ÈÄ¼Ä Ä×Ä¾ÊÄÍÊ» ��ÃÊÞ Æ �ÒÒ�� Ï

øß ´³ ´£ ´Ð L [Ä¹ëßý Á½üÀ àáü¿À½Áüº
ÙÌÃ Ô¾¿È ÃÇ Í½»ÄÔÒÐÃ¾¿¼ ÇÁ¿Î¼¾Ã¿À Ä½» Ä×Ä¾ÊÄÍÊ» Ø Ù»ÂÐÃ½ÄÊ Ó½»ÄÔÒÐÃ¾¿¼ ÇÁ¿Î¼¾Ã¿À Ä¿È �Ä½ÄÂ »Ò

¼»½ Ó½»ÄÔÒÐÃ¾¿¼ ÇÁ¿Î¼¾Ã¿À Ï � � »¼½¾5 Í½»ÄÔÒÐÃ¾¿¼ ÇÁ¿Î¼¾Ã¿ ¾À È»�¿»È ÍÑ À¼Ä¼¾¿Å Ä ¿ÄÂ » Æ Ä¿ ¾¿¼»½ÐÃÊÄ¼¾Ã¿
¼ÑÐ» Ä¿È Ä¿Ñ ¿ÁÂÍ»½ ÃÇ ÐÃ¾¿¼À Ç½ÃÂ Ìº¾Îº ¼º» Ã¼º»½À Ì ¾ÊÊ Í » ÎÃÂÐÁ¼»È Ï

� Ù»ÂÐÃ½ÄÊ Ó½»ÄÔÒÐÃ¾¿¼ ÖÁ¿Î¼¾Ã¿ ¾À Ä ÁÀ»½ È»�¿»È ÇÁ¿Î¼¾Ã¿ ¼ºÄ¼ ½»¼Á½¿À Ä À¾¿ÅÊ» ×ÄÊÁ» ÄÎÎÃ½ÈÒ
¾¿Å ¼Ã ¼º» ½»ÊÄ¼¾×» ¼¾Â » »ÊÄÐÀ»È À¾¿Î» ¼º» Í»Å¾¿¿¾¿Å ÃÇ Ä¿ »×»¿¼ Ï

�¿È Á¿Ê¾Ô» Ù»ÂÐÃ½ÄÊ Ó½»ÄÔÒÐÃ¾¿¼ ÖÁ¿Î¼¾Ã¿À Æ �Ä½ÄÂ »¼»½ Ó½»ÄÔÒÐÃ¾¿¼ ÖÁ¿Î¼¾Ã¿À ½»¼Á½¿ Ä ÎÃÂ Ò
ÐÊ»¼» »¿×»ÊÃÐ» ¼ºÄ¼ Ì ¾ÊÊ Í » ÄÐÐÊ¾»È ¼Ã ¼º» ÐÄ½ÄÂ »¼»½ ¾¿×ÃÊ×»È ÄÎÎÃ½È¾¿Å ¼Ã ¾¼À È»�¿¾¼¾Ã¿ Ï

øß ´³ ´£ ´³ â¹[¹Ú ÄÀÄ[º
Ë¿ ¼º¾À ÐÄ½¼ ÃÇ ¼º» ÀÎÃ½» Æ ÊÃÌÒÊ»×»Ê Ä¿È º¾ÅºÒÊ»×»Ê ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ »¼»½À Ä½» ¾¿ ¾¼¾ÄÊ¾Û»È Ï �¿ÊÑ

¼º»À» ÐÄ½ÄÂ »¼»½À Ì ¾ÊÊ Í » ÄÎÎ»ÀÀ¾ÍÊ» Ç½ÃÂ Ì ¾¼º¾¿ ¼º» ½»ÊÄ¼»È �ÎÃ½» Ö¾Ê» Ã¿Î» ¼º¾À ÐÄ½¼¾ÎÁÊÄ½ Ë¿À¼½ÁÂ»¿¼ ¾À
¾¿À¼Ä¿¼¾Ä¼»È Ï

ÙÃ ¾¿¾¼¾ÄÊ¾Û» Ä ÊÃÌÒÊ»×»Ê ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ»¼»½ Ã¿ÊÑ ¾¼À ½Ä¿Å» �ÂÄÉ¾ÂÁÂ Ä¿È Â ¾¿¾ÂÁÂ ×ÄÊÁ»� Ä¿È
È»ÇÄÁÊ¼ ×ÄÊÁ» ÂÁÀ¼ Í» ÀÐ»Î¾�»È Ï Ùº» ÀÐ»Î¾�Î ÀÑ¿¼º»À¾À »¿Å¾¿» ÀºÄÊÊ Í » ¾¿ ÎºÄ½Å» ÃÇ ¾¿¼»½Ð½»¼¾¿Å ¼º¾À
ÊÃÌÒÊ»×»Ê ÐÄ½ÄÂ »¼»½À Ä¿È ÄÐÐÊÑ ÊÃÌÒÊ»×»Ê ¼½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À Ã¿ ¼º» ÀÑ¿¼º»À¾À ÈÄ¼Ä ÄÎÎÃ½È¾¿ÅÊÑÏ � Ê¼ºÃÁÅº
¼º»À» ÐÄ½ÄÂ»¼»½À Ä½» ¿Ã¼ »ÉÎÊÁÀ¾×» ¿Ã½ Ê¾Â ¾¼»È ¼Ã Ä ÐÄ½¼¾ÎÁ ÊÄ½ ÀÑ¿¼º»À¾À ÀÎº»Â » ¼º»Ñ ºÄ×» Ã¿ÊÑ Í»»¿
¾ÂÐÊ»Â»¿¼»È Æ ÄÀ Ä Ð½ÃÃÇ ÃÇ ÎÃ¿Î»Ð¼ Æ ¼Ã ÎÃ¿¼½ÃÊ Ä¿ �� �ÒÍÄÀ»È ÀÑ¿¼º»À¾Û»½ Ï

� º¾ÅºÒÊ»×»Ê ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ »¼»½ ÂÁÀ¼ ÄÊÀÃ ¾¿ÎÊÁÈ» ¾¼À ½Ä¿Å» Ä¿È È»ÇÄÁÊ¼ ×ÄÊÁ» ¾¿ ¾¼À È»�¿¾¼¾Ã¿ Ï
ÓÁ¼ Í»À¾È»À ¼ºÄ¼ Æ ¾¼ ÂÁÀ¼ ÄÊÀÃ ÀÐ»Î¾ÇÑ ¼º» ÌÄÑ ¾¼ ½»ÊÄ¼»À ¼Ã ÊÃÌ Ê»×»Ê ÐÄ½ÄÂ »¼»½À Ã½ ¼Ã ¼º» ¼¾ÂÍ½»
ÀÐÄÎ» ÊÃ ÎÄ¼¾Ã¿ Æ Ä ½»ÊÄ¼¾Ã¿ ¼ºÄ¼ ¾À ÁÀÁÄÊÊÑ ½»Ç»½½»È ¼Ã ÄÀ ã ©ää ¥ËÍ Ì ¨Ë«§¥ªË Ï � À¾¿ÅÊ» º¾ÅºÒÊ»×»Ê ÎÃ¿¼½ÃÊ
ÐÄ½ÄÂ»¼»½ Â ÄÑ ¾¿°Á»¿Î» Ä¿Ñ ¿ÁÂÍ»½ ÃÇ ÊÃÌÒÊ»×»Ê ÐÄ½ÄÂ »¼»½À Ï ÖÃ½ È»�¿¾¿Å ¼º» º¾ÅºÒ¼ÃÒÊÃÌ Ê»×»Ê Â ÄÐÐ¾¿Å
ÄÊÊ À¼Ä¿ÈÄ½È ÇÃ½ÂÁÊÄÀ ÄÀ Ì»ÊÊ ÄÀ ¼º» Ð½»×¾ÃÁÀÊÑ È»�¿»È Í½»ÄÔÒÐÃ¾¿¼ÒÇÁ¿Î¼¾Ã¿À Â ÄÑ Í» ÁÀ»È Ï

� »¼½¾5 ¾¿ÎÊÁÈ»À Ä À»¼ ÃÇ À¼Ä¿ÈÄ½È ÊÃÌÒÊ»×»Ê Ä¿È º¾ÅºÒÊ»×»Ê ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ »¼»½À ÍÁ¼ ¼º» Ê¾À¼ ¾À
ÈÑ¿ÄÂ ¾ÎÄÊ Ä¿È ÎÄ¿ Í» »¿ºÄ¿Î»È ÇÃ½ Ä ÐÄ½¼¾ÎÁÊÄ½ ÎÄÀ» Ï

Ë¿ ��ÎÄÊ»¼¼¾ Ä¿È åÃº¿ÀÃ¿ Æ �Ò]]� ¼º» ÄÁ¼ºÃ½À Ä½ÅÁ» ¼ºÄ¼ � ÁÀ¾ÎÒ� ÂÄÔ»À ¾¼ ×»½Ñ È¾� ÎÁÊ¼ ¼Ã ÎÃ¿¼½ÃÊ
¼º ¾¿ÅÀ Ä¼ Ä º¾Åº»½ Ã½ ÊÃÌ»½ Ê»×»Ê Ï ± ¾¼º ¼º¾À À»ÐÄ½Ä¼¾Ã¿ Í»¼Ì»»¿ ÊÃÌ Ä¿È º¾ÅºÒÊ»×»Ê ÐÄ½ÄÂ »¼»½À ¼ºÄ¼ ÎÄ¿
¼º»¿ Í» ÎÃ¿¼½ÃÊÊ»È Ç½ÃÂ ¼º» ÀÎÃ½» Ì» Ä½» ¾¿È»»È Å¾×¾¿Å Ä ÀÃÊÁ¼¾Ã¿ ¼Ã ¼º¾À Ð½ÃÍÊ»Â Ï Ë¼ ¾À ÄÊÀÃ ¾ÂÐÃ½¼Ä¿¼
¼Ã ÄÎÔ¿ÃÌ Ê»ÈÅ» ¼ºÄ¼ ¼º¾À ÎÊ»Ä½ À»ÐÄ½Ä¼¾Ã¿ Í»¼Ì»»¿ ÊÃÌ Ä¿È º¾ÅºÒÊ»×»Ê ÐÄ½ÄÂ »¼»½À ÌÄÀ ÀÃÂ»ºÃÌ ¾¿ÀÐ¾½»È
ÍÑ ¼ºÄ¼ ¾¿ æË� Ë �À»» À»Î¼¾Ã¿ � Ï- Ï� Ï�� Ï



ß ´³ ¸ ÄÀ[ ½© £ææ

øß ´³ ´£ ´× ç1¹Úý¼Ä
Ë¿ ¼º» ÇÃÊÊÃÌ ¾¿Å »ÉÄÂÐÊ» Æ Ä À¾ÂÐÊ» �� � ÍÄÀ»È Ð¾Ä¿Ã ÀÑ¿¼º»À¾Û»½ ¾À ¾ÂÐÊ»Â »¿¼»È Ï �¿ÊÑ Ã¿»

È¾Â »¿À¾Ã¿ ÃÇ ¼º» ¼¾ÂÍ½» ÀÐÄÎ» ¾À Á À»È Ä¿È ¼º» ¿ÁÂÍ»½ ÃÇ ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ »¼»½À Á À»È ºÄ×» Í»»¿ ½»ÈÁÎ»È ¼Ã
¼º» Â ¾¿¾ÂÁÂ ¼Ã Ô»»Ð ¼º» »ÉÄÂÐÊ» À¾ÂÐÊ» Ï

�Ã¼» Ø Ùº» ½»À»½×»È ÎºÄ½ÄÎ¼»½À ^| ^ Ä¿È ^è ^ Â»Ä¿ ¼º» ×ÄÊÁ» ÃÇ ¼º» ÐÄ½ÄÂ »¼»½ Ä¿È ¼º» ¿ÁÂÍ»½
ÃÇ ¼º» Ñ»¿»½Ä¼Ã½ ¾¿×ÃÊ×»È ½»ÀÐ »Î¼¾×»ÊÑ Û Ä Ê¾¿» À¼Ä½¼¾¿Å Ì ¾¼º ^â ^ ¾À Ä ÎÃÂÂ»¿¼ ¼ºÄ¼ Ì ¾ÊÊ ¼º»½»ÇÃ½» ¿Ã¼ Í »
¾¿¼»½Ð½»¼»È Û éÙê ½»Ç»½À ¼Ã ¼º» È»ÇÄÁÊ¼ ÈÁ½Ä¼¾Ã¿ ÃÇ Ä¿ »É ¾À¼¾¿Å ÀÄÂÐÊ» Ï
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 ������� ��î �ï ú� øø� ö����� �	�
 ������ � ��î �ï ú� ��� �¤ øø� ö����� �	�
 ������¤ ��î �ï ú� �¤ð¤� øø� ö����� �	�
 ������¢ ��î �ï ú� ��¤¢õ øø� ö����� �	�
 ������� ��î �ï ú� �õ�ñõ øø� ö����� �	�
 ������õ ��î �ï ú� �� ��ñ øø� ö����� �	�
 ������ñ ��î �ï ú� �ðõðð øø� ö����� �	�
 ������� ��î �ï ú� ø ûëÿ� ��í î�ï ��� � 
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ì ö÷ øì�î���� ú� ����� ú¡� ú�£ ¡¥ ú�£ ¡¥�� �¢ ú� ��£ ¡¥�� �ñ ú� £ø ûëÿ� í �üü ��üô � �� � ��� ü�í ùü���ü ����� ����� ö � � �����üü ò� �� ú ��î � � ò� �� �� ý� ���ü��î ��ë� � ���� ���î�ü �� ����î��ü ������������
���� � ö÷ø�� �� ú� ú� �¤ ú� ��øøþ ����� �� ú� ú� ú�øø����� �� ú� ú� ú�ø ûëÿ ��  � ���   �ò  ùü���ü ����� ����� ¡ó�ô ��ü����ô ú ó�ô ���ý�� ��î 
 ���  £ í� ������ü ý��  � �ëü�í ùü���ü ����� ����� ��î � � � ��ý�� ����� ü���� �����
���� � ö÷øó�ô��ü����ô ú� ú�¤� úñ� ú¡�� �� ú�ë�¤��� �¤�¥ �� ��
ì ¡ì�î���� ££¡þ ����� �� ú
���� �
ì ¡
 ��� ��
ì ££¡����� �� ú� �����õ�ñ���¤�� ��� ��õ�� £øøó�ô���ý�� ¡� £ ú� ú� ú� ú¡¥ ��ý��þ���� ú¡�ëðõ ££øø
 ���  ¡� £ ú¤ð �ð¢ �ñ�� ��õ�õ�� ú¤� ��ñ�� ��õ�õ�� ú¤ð� � ��õ�õ�� ú ¡¥ ��ý��þ���� ú¡�ëðõ ££ø ûë���� � �� ó�ô���ý�� ��î 
 ���  ��� �ü������ ��� í�ô� �ï ������üü��ò � � ��� � ï������

ª§ «Å «�  �ö® � Y¯°  °±²³¨ ��¸²° ö °·´³±³¸´ ®¹´ÇJ¹Ç°

Ùº» � ��� ¾À Ä ¼»É¼ÒÍÄÀ»È ÀÑ¿¼º»À¾À ÎÃ¿¼½ÃÊ ÊÄ¿ÅÁÄÅ» Ìº¾Îº ¼ÄÔ»À ÐÄ½¼ ÃÇ ¾¼À Ç»Ä¼Á½»À Ç½ÃÂ
Ð½»×¾ÃÁÀÊÑ ½»Ê»ÄÀ»È ÊÄ¿ÅÁÄÅ»À ÄÀ ¼º» �¯5Ù �ÎÃ½»Ö¾Ê» �Ä¿ÅÁÄÅ» �À»» � Ï- Ï� Ï®� Ã½ �� Ë� Ë �À»» � Ï- Ï� Ï�� Ï �Ã
ÊÃÌÒÊ»×»Ê ÐÄÎÔ»È Â »ÀÀÄÅ»À Ä½» ¾¿×ÃÊ×»È ¾¿ È»�¿¾¿Å Ä �ÎÃ½» Ì ¾¼º ¼º» � ��� Ï ± ¾¼º Ä ÕÁ¾ÎÔ ÊÃÃÔ Ä¼ Ä¿
� �� � �ÎÃ½» Ö¾Ê» Ä¿Ñ ÂÁÀ¾Î¾Ä¿ ÎÄ¿ Å»¼ Ä Å½ÄÀÐ ÃÇ ÌºÄ¼ ¾À ÅÃ¾¿Å Ã¿ Ï

� Ê¼ºÃÁÅº ¿Ã »ÉÄÎ¼ ÂÄ¼Îº Ì ¾¼º ¼º» � Ë� � ÀÑ¿¼ÄÉ ¾À Â»Ä¿¼ Æ À¾Â ¾ÊÄ½¾¼Ñ Ä¿È ÎÃÂÐÄ¼¾Í ¾Ê¾¼Ñ ¾À
¾¿¼»¿È»È Ï



Ð�� �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

Ùº» �ÎÃ½» ¾À Â ÄÈ» ÁÐ ÃÇ ¼ÌÃ È¾ »½»¿¼ ÐÄ½¼À Æ Ìº¾Îº Ì ¾ÊÊ Í » È¾ÀÎÁÀÀ»È ¾¿ ¼º» ÇÃÊÊÃÌ ¾¿Å À»Î¼¾Ã¿À Ø
¼º» ÷»ÄÈ»½ Ä¿È ¼º» ÓÃÈÑÏ

øß ´³ ´Ð ´¤ Ó ÔÄ ¶¿Á[Ä � Ä¹äÄ[
Ùº» �ÎÃ½» ÷»ÄÈ»½ ¾À Ìº»½» ÄÊÊ ¼º» ÅÊÃÍÄÊ ×Ä½¾ÄÍÊ»À ½»ÊÄ¼¾×» ¼Ã ¼º» ÀÎÃ½» ¾¿ÇÃ½Â Ä¼¾Ã¿ Ã½ ¼Ã ¼º»

ÃÁ¼ÐÁ¼ ÀÃÁ¿È Ä½» È»�¿»È Ï �Ã¿Î»Ð¼À ÀÁÎº ÄÀ Ù»ÂÐÃ Æ Ó»Ä¼ Æ �Á¼ÐÁ¼ �ÃÁ¿È Ö¾Ê» Ã½ �ÄÂÐÊ» �Ä¼» ÂÁÀ¼ Í »
¾¿ÎÊÁÈ»È ¾¿ ¼º¾À ÐÄ½¼ Ã½ »¾¼º»½ Ì ¾ÊÊ Í » ÄÀÀÁÂ »È ÄÀ È»ÇÄÁ Ê¼ Ï

�¿Ã¼º»½ Ç»Ä¼Á½» ¾¿ÎÊÁÈ»È ¾¿ ¼º» ÷ »ÄÈ»½ ¾À ¼º» È»�¿¾¼¾Ã¿ ÃÇ ÄÊÊ ¼º» Ë¿À¼½ÁÂ »¿¼À ¼Ã Í » ÁÀ»È ¾¿
¼º» ÀÎÃ½» Ï � ½»Ç»½»¿Î» ¼Ã ¼º» Ë¿À¼½ÁÂ »¿¼ Ö¾Ê» ÊÃ ÎÄ¼¾Ã¿ ÂÁÀ¼ ¼º»½»ÇÃ½» Í » ¾¿ÎÊÁÈ»È Ï

�¿È ÊÄÀ¼ Æ ÄÊÊ Ô ¾¿È ÃÇ ÁÀ»½ ×Ä½¾ÄÍÊ»À ÎÄ¿ Í» ¾¿¾¼¾ÄÊ¾Û»È ¾¿ ¼º¾À ÐÄ½¼ ÃÇ ¼º» �ÎÃ½» Ï Ùº» ÁÀ»½ ÎÄ¿
È»�¿» Ä¿ Á¿Ê¾Â ¾¼»È À»¼ ÃÇ ×Ä½¾ÄÍ Ê»À ¾¿ Ã½È»½ ¼Ã ÄÎÎ»ÀÀ ¼º» Ë¿ À¼½ÁÂ »¿¼À Æ Ñ»¿»½Ä¼Ã½À Ã½ »×»¿ Å½ÃÁÐÀ ÃÇ
Ë¿À¼½ÁÂ »¿¼À Ï �Ã¼» ¼ºÄ¼ ¾Ç Â Ã½» ¼ºÄ¿ Ã¿» Ë¿À¼½ÁÂ »¿¼ ÃÇ ¼º» ÀÄÂ » Ô¾¿È ¾À ¼Ã Í » ÁÀ»È Æ ¾¼À � »�¿¾¼¾Ã¿ Ö¾Ê»
Ì ¾ÊÊ Ã¿ ÊÑ Í » ÊÃÄÈ»È Ã¿Î» Ä¿È ÎÄ¿ ¼º»¿ Í» ½»Ç»½»¿Î»È ÍÑ ¼º» ÁÀ» ÃÇ ÁÀ»½ È»�¿»È ×Ä½¾ÄÍÊ»À ÀÁÎº ÄÀ Ð¾Ä¿Ã � Æ
Ð ¾Ä¿Ã� ÏÏÏ

øß ´³ ´Ð ´£ Ó ÔÄ ¶¿Á[Ä LÁ äÖ
Ùº» ÓÃÈÑ ¾À ¼º» ÐÄ½¼ ÃÇ ¼º» �ÎÃ½» Ìº»½» ¼º» ÄÎ¼ÁÄÊ ÂÁÀ¾ÎÄÊ ¾¿ÇÃ½ÂÄ¼¾Ã¿ ¼Ã ÎÃ¿¼½ÃÊ Ä È¾Å¾¼ÄÊ

Ë¿À¼½ÁÂ »¿¼ ¾À ¾¿ÎÊÁÈ»È Ï Ë¼ ¾À Â ÄÈ» ÁÐ ÃÇ Ä Ê¾À¼ ÃÇ »×»¿¼À Û ÀÃ½¼»È ÍÑ ¼º» ¼¾Â » ¼º»Ñ ¼ÄÔ» ÐÊÄÎ» ¾¿ Ã½È»½ ¼Ã
Ô»»Ð ½»ÄÊÒ¼¾Â » ÎÃÂÐÄ¼¾Í¾Ê¾¼ÑÏ

�¿ »×»¿¼ ¾À Ä Å½ÃÁÐ ÃÇ ÌÃ½ÈÀ ¼ºÄ¼ È»�¿» Ä Â »ÀÀÄÅ» À»¿¼ ¼Ã ¼º» ÀÑ¿¼º»À¾Û»½ ÎÃ¿¼½ÃÊÊ»½ Ï Ùº»
À¼Ä¿ÈÄ½È »×»¿¼ À¼Ä¼»Â »¿¼ ¾À Â ÄÈ» ÁÐ ÃÇ ÇÃÁ½ À¼Ä¼»Â »¿¼À ÀÃ½¼»È ¼º ¾À ÌÄÑ Ø Ù û � Ø�û Æ Ìº»½» Ù ¾À Ù ¾Â »
�¼Ä¼»Â »¿¼ Æ û ¾À ûÄ½¾ÄÍÊ» �¼Ä¼»Â »¿¼ Æ � ¾À �Ä½ÄÂ »¼»½ �¼Ä¼»Â»¿¼ Æ Ä¿È �û ¾À �Ä½ÄÂ »¼»½ ûÄÊÁ» �¼Ä¼»Â »¿¼ Ï

Ùº»À» Æ ¼ÃÅ»¼º»½ Æ ÎÃ¿ÇÃ½Â Ä Â»ÀÀÄÅ» ¼ºÄ¼ Â »Ä¿À Ø � ÃÈ¾ÇÑ �Ä½ÄÂ »¼»½ �� � ½»Ç»½½¾¿Å ¼Ã ×Ä½¾ÄÍÊ»
�û � ÄÎÎÃ½È¾¿Å ¼Ã ¾¼À ¿»Ì ×ÄÊÁ» ��û � Ä¼ ¼º» ÂÃÂ»¿¼ ÀÐ»Î¾�»È �Ù � Ï

Ùº» Ù ¾Â » �¼Ä¼»Â»¿¼ ¾¿ÎÊÁÈ»À Ç»Ä¼Á½»À ÀÁÎº ÄÀ ¼º» ÐÃÀÀ¾Í ¾Ê¾¼Ñ ¼Ã ÁÀ» À¼Ä¿ÈÄ½È ¼¾Â » Æ �� �Ù¯
¼¾Â »ÎÃÈ» Ã½ ÂÁÀ¾ÎÄÊ Ó»Ä¼ ¿Ã¼Ä¼¾Ã¿ Ä¿È ½»ÊÄ¼¾×» ¾¿Î½»Â »¿¼À Ï

ûÄ½¾ÄÍ Ê» À¼Ä¼»Â »¿¼À ÎÄ¿ ½»Ç»½ ¼Ã ÁÀ»½ È»�¿»È ×Ä½¾ÄÍÊ»À Ã½ È¾½»Î¼ÊÑ ¼Ã Ë¿À¼½ÁÂ»¿¼À Ã½ Ñ»¿»½Ä¼Ã½À
¾¿¾¼¾ÄÊ¾Û»È Ï

Ùº»½» ¾À Ä ÎÊ»Ä½ ½»ÊÄ¼¾Ã¿ Í»¼Ì»»¿ ¼º» À¼½ÁÎ¼Á½» ÃÇ Ä � »¼½¾5 À¼Ä¼»Â »¿¼ Ä¿È Ä¿ ÃÍÜ »Î¼ÒÃ½¾»¿¼»È
Â »ÀÀÄÅ» Ï Ùº» ûÄ½¾ÄÍÊ» ¾À ¼º» ½»Î»¾× ¾¿Å ÃÍÜ »Î¼ Æ ¼º» �Ä½ÄÂ»¼»½ ¾À ¼º» Â »ÀÀÄÅ» À»Ê»Î¼Ã½ Ã½ ÃÐ»½Ä¼¾Ã¿ ¼ºÄ¼
¼º» ½»Î»Ð¼Ã½ ÀºÃÁ ÊÈ »É»ÎÁ¼» Ä¿È ¼º» �Ä½ÄÂ »¼»½ ûÄÊÁ» ¾À À¾ÂÐÊÑ ¼º» Ä½ÅÁÂ »¿¼À ÐÄÀÀ»È ¾¿ ¼º» Â »ÀÀÄÅ» Ï � À
ÄÊ½»ÄÈÑ Â »¿¼¾Ã¿»È Æ Ä ÂÁÀ¾ÎÄÊ ÀÎÃ½» ÎÄ¿ Í» À»»¿ ÄÀ ¼º» À»¼ ÃÇ Â»ÀÀÄÅ»À ¼ºÄ¼ Ä½» À»¿¼ ¼Ã ÂÁÀ¾ÎÄÊ ÃÍÜ »Î¼À
ÈÁ½¾¿Å Ä Ð»½ÇÃ½Â Ä¿Î» Ï



ß ´³ ¸ ÄÀ[ ½© Ð�¤

øß ´³ ´Ð ´Ð ç1¹Úý¼Ä
Ùº¾À »ÉÄÂÐÊ» ÀºÃÌ À ¼º» Â Ä¾¿ ÐÃÀÀ¾Í¾Ê¾¼¾»À ÃÇ ÁÀ¾¿Å ¼º» � �� � ÇÃ½ ÎÃ¿¼½ÃÊÊ¾¿Å Ä ÀÑ¿¼º»À¾À Ð½ÃÒ

Î»ÀÀ Ï �Ã¼» ¼º» È¾ »½»¿¼ Ô¾¿È ÃÇ Ë¿À¼½ÁÂ »¿¼À ÁÀ»È Ø ¼º» � ½À¼ ¼ÌÃ ºÄ×» ÄÊ½»ÄÈÑ Í»»¿ È»�¿»È Ä¿È ¾¿ÎÊÁÈ»È
¾¿ ¼º» ÀÑ¿¼º»À¾Û»½ À¼Ä¿ÈÄ½È ÍÄ¿Ô Æ ¼º» ¿»É¼ ¼ÌÃ Ä½» ÊÃÄÈ»È Ç½ÃÂ Ä¿ Ë¿À¼½ÁÂ »¿¼ �»�¿¾¼¾Ã¿ Ö¾Ê» ÈÁ½¾¿Å
½Á¿Ò¼¾Â » Æ Ä¿È ¼º» ÊÄÀ¼ Ã¿» ¾À Ä À¾¿ÅÊ» �� ËÖ Ö¾Ê» ÎÃ¿¼Ä¾¿ ¾¿Å Ä¿Ñ Ô¾¿È ÃÇ ¾¿ÇÃ½Â Ä¼¾Ã¿ ÄÎÎ»Ð¼»È ÍÑ ¼º»
�� ËÖ Ö¾Ê» ÖÃ½ÂÄ¼ ��ÎºÌÄ½Û Ä¿È ±½¾Åº¼ Æ �ÝÝÝ� Ï

ëÿ� �� �� ��ü��� òü�ý�ü ��ï��� �� ��� ��ü���î �� � � ����� �� �  �� ����� �� � ���� ¡���� � �� � ���ë����� ����� ��� �� �� �� �� ��ü ��ü��� �� � �ô ��� ý� ü���� �� � ��ò�î ï��� í ��  �� � � ����� ý�îô �þ�������ï�÷¥���� ö�¢�ë¤����� ö¢ë�����ü�� ��� ö¤� ûëÿ� �� �� ��ü��� ��ï��� �� ��� ��ü���î �� � �  ��î �ï ������ ����î í� í���þ���î���ï�÷þ���ü����� ö�� ���� ��� öð ûëÿ� �� ����� ���� õ �� ����� ���� ö � � ï ���� �í� ��� �ü���îô �� � � ����î��î ý�� ú � � ��	� �í� ���ëü��î�î ï��� � � �� �� ����� ��� î�ï �� �� ��� ï �ü� ü�����î �ü��í ����� ����� ������ï�÷
 ����ò� �����ý�� ¡�� ���ï öø� ö��������ý�� ø£� ��ü�� ¡�� ���ï öø� ö����ò������� ��ü�� ø£�ü�� ���� ¡þ� �ì��ï öø� ö�þ�þ��ü�� ���� ��î �ï ø£ûëÿ� ��í î��ü��� ��� � ��� ��ýü�� �� ý� �ýü� �� ��ï�� �� �� ����� ���� ��î ò��������� �� � �� �  � ���ë������ ���� í�ô��ï �� ����� ��� ��� ������ï �� ����� ��� ��� ��ü����ï ò�������� ����� �� ��� ���� ��ò��ï �� ����� ��� î�� ��ü����ï ò�������� � ��� �ó�ô���ï ò�������� �¤�� �ó�ô ���ï �� ����� ��� ���ü�� ����
ëÿ� ý�ò �� ����� ý�îôý�ò ��
ëÿ� ���î � ��� � ����ò�� �� � � � � �ý���� ¡í  ��   ����� � �� ý� � � ï ���� �ô �� � � � ����£ �ë¥ � � ����ò� �� ���� �� � � �����î ������� ù���� ý�� ����� � ö� � ö�¤ ��� � � 
 ���  ö��¢ ���î���� ö� ï ����� ��� ö��� ö�� ö� �ëÿ� ���î � ü�í ùü���ü ������ü � ����ò� �� �ü�� ���� �� �����î ��� � �ü�� ���� �� �� ö¡� ¡�£� ¡� �õ ££ëì��� �����î� �ï��� � � ü��� � ����ò� í� ���î � ��í � ����ò� �� ó�ô¤ �� � � � �������� � ���� ��ô¤ 
 ���  öï¤ëÿ� ��í ���î � òü�ý�ü ����� ���� ��î � ��ò� � � �������� þ�������ï� ö ¥���� ö�����õ � � ���î���� öïïïï
��î

ª§ «Å «Å °±²³¨ ³´ ¨® °±²³¨®

Ùº» � »¼½¾5 Ç½ÄÂ»ÌÃ½Ô ÌÄÀ ÐÃ½¼»È ¼Ã ���� Ï Ùº¾À Â »Ä¿¼ Ã¿ Ã¿» ºÄ¿È � ¼¼¾¿Å ¼º» � »¼½¾5
ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÂÁÀ¾Î ÂÃÈ»Ê ¼Ã ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï � À ¾¼ Ì ¾ÊÊ Í » À»»¿ ¾¿ ¼º¾À À»Î¼¾Ã¿ Æ Ä¿È ºÄÀ
ÄÊ½»ÄÈÑ Í»»¿ ÀÁÅÅ»À¼»È »Ä½Ê¾»½ Ã¿ ¾¿ ¼º¾À ÀÄÂ » ÎºÄÐ¼»½ Æ ¼º¾À ÄÈÄÐ¼¾Ã¿ ÌÄÀ ÎÃÂÐÊ»¼»ÊÑ ¿Ä¼Á½ÄÊ Ï �¿ ¼º»
Ã¼º»½ ºÄ¿È Æ ÄÈÄÐ¼¾¿Å � »¼½¾5 ¼Ã ¼º» ���� Ç½ÄÂ »ÌÃ½Ô ¾ÂÐÊ¾»È ÅÄ¾¿¾¿Å 5� � ½»Ð½»À»¿¼Ä¼¾Ã¿ é ÇÃ½ Ç½»»ê Ï



Ð�£ �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

Ùº»½»ÇÃ½» Æ ¼º» ÀÁÍÀ¼¾¼Á¼¾Ã¿ ÃÇ ¼º» ¼»É¼ÁÄÊ ÇÃ½ÂÄ¼ ÇÃ½ 5� � ÌÄÀ ÄÊÀÃ ¿Ä¼Á½ÄÊ Ï Ùº» Ã×»½ÄÊÊ Ð½ÃÎ»ÀÀ ÅÄ×»
ÐÊÄÎ» ¼Ã � »¼½¾5� � Ï

Ùº» � ½À¼ ¼º¾¿Å ¼Ã ÈÃ Ìº»¿ ÄÈÄÐ¼¾¿Å Ä Ð½»×¾ÃÁÀÊÑ »É ¾À¼¾¿Å ÂÃÈ»Ê ¼Ã ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê
¾À ¼Ã ¾È»¿¼¾ÇÑ ÌºÄ¼ Â »¼ÄÎÊÄÀÀ »ÄÎº ÃÇ ¼º» ÂÃÈ»Ê »Ê»Â »¿¼À Í »ÊÃ¿Å ¼Ã Ï Ë¿ ÃÁ½ ÎÄÀ» ¼º» ÍÄÀ¾Î ÂÃÈ»Ê ÎÊÄÀÀ»À
¼ºÄ¼ ÀºÃÁÊÈ �¿È Ä � �� � �� Â»¼ÄÎÊÄÀÀ Ä½» Ø  N S$&�P %N$ Æ �%N%&O$�& Æ !�$% Æ "#%N$ Æ Ä¿È MQ�&% Ï

Ùº» ½»ÊÄ¼¾Ã¿ ÃÇ ¼º» � ½À¼ ¼ÌÃ ÎÊÄÀÀ»À Ì ¾¼º ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ä½» ÄÀ ¾¼ ÌÄÀ ÄÊ½»ÄÈÑ
¾ÊÊÁÀ¼½Ä¼»È ¾¿ �ÅÁ½» - Ï� Ø Ä¿  N S$&�P %N$ ¾À Ä � ½ÃÎ»ÀÀ¾¿Å�ÃÂÐÃÀ¾¼» Â ÄÈ» ÁÐ ÃÇ � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼À ¼ºÄ¼
Ä½» ¾¿À¼Ä¿Î»À ÃÇ ¼º» �%N%&O$�& ÀÁÍ ÎÊÄÀÀ Ï Ùº»¿ ¼º» ÕÁ»À¼¾Ã¿ ¾À ºÃÌ ¼º» Ë¿À¼½ÁÂ»¿¼ È»�¿¾¼¾Ã¿ »ÉÐ½»ÀÀ»È
¾¿ � Ë� � �À»» À»Î¼¾Ã¿ - Ï� Ï� � ¾À ½»ÊÄ¼»È ¼Ã ¼º» Â »¼ÄÂÃÈ»Ê Ï Ùº» Ä¿ÀÌ»½ ¾À ¼ºÄ¼ Ä¿ Ë¿À¼½ÁÂ»¿¼ È»�¿¾¼¾Ã¿ ¾À
Ä � �� � �� $�N% ���&O$ ��N ¼ºÄ¼ Ì ¾ÊÊ Í » ÁÀ»È ¼Ã ÎÃ¿�ÅÁ½» ¼º»  N S$&�P %N$ � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼ Í »ÇÃ½» ¾¼À
»É»ÎÁ¼¾Ã¿ Ï �Ã¼» ¼ºÄ¼ ¼º¾À ÎÃ¿�ÅÁ½Ä¼¾Ã¿ Ì ¾ÊÊ ÄÊÀÃ Í » ¾¿ ÎºÄ½Å» ÃÇ é ÀÁÍ ÎÊÄÀÀ¾ÇÑ ¾¿Åê ¼º» Å»¿»½¾Î Ë¿À¼½ÁÂ »¿¼
¼Ã Ä ÐÄ½¼¾ÎÁÊÄ½ Ã¿» ÄÀ ÀºÃÌ¿ ¾¿ �ÅÁ½» - Ï� Ï

Ùº» Ã¼º»½ ÀÁÍ»Ê»Â »¿¼À Ð½»À»¿¼ ¾¿ Ä¿ Ë¿À¼½ÁÂ »¿¼ ÀÁÎº ÄÀ ¼º» Ù ¾ÂÍ½» �ÐÄÎ» Ã½ ¼º» Ó½»ÄÔ �Ã¾¿¼
ÖÁ¿Î¼¾Ã¿À �À»» �ÅÁ½» - Ï�Ý � Ì¾ÊÊ ºÄ×» ¿Ã È¾½»Î¼ ¾¿¼»½Ð½»¼Ä¼¾Ã¿ ¾¿ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï �¿ »É»ÎÁ¼¾Ã¿
¼¾Â » ¼º»Ñ ÐÊÄÑ Ä À»ÎÃ¿ÈÄ½Ñ ½ÃÊ» ÄÀ ÄÁÉ ¾Ê¾Ä½Ñ Â »ÎºÄ¿¾ÀÂ À ÃÇ ¼º» Ë¿À¼½ÁÂ»¿¼ Ä¿È Ã¿ ÎÃ¿�ÅÁ½Ä¼¾Ã¿ ¼¾Â »
¼º»Ñ Ì ¾ÊÊ ÄÊ½»ÄÈÑ Í» ½»Ð½»À»¿¼»È ÍÑ �»ÊÈÀ ¾¿ ¼º» Ã×»½ÄÊÊ ÎÃ¿�ÅÁ½Ä¼¾Ã¿ Ï

Ë¿ Ä À¾Â ¾ÊÄ½ ÌÄÑÆ ¼º» !�$% ÎÊÄÀÀ ¾À À»»¿ ÄÀ Ä ÎÃ¿Î»Ð¼ÁÄÊ ÀºÃ½¼ÎÁ¼ Ì ¾¼º ¿Ã È¾½»Î¼ ¾¿¼»½Ð½»¼Ä¼¾Ã¿
¾¿ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï � À Ä Â Ä¼¼»½ ÃÇ ÇÄÎ¼ Ä �Ã¼» ÎÃ½½»ÀÐÃ¿ÈÀ ¼Ã ¼º» ¾¿¼»½¿ÄÊ À¼Ä¼» ÃÇ »ÄÎº ÃÇ
¼º» Ñ»¿»½Ä¼Ã½À Ï � À ÀÁÎº Ì» ÀºÃÁÊÈ Í» ÄÍÊ» ¼Ã ÕÁ»½Ñ Ä Ñ»¿»½Ä¼Ã½ ÇÃ½ ¾¼À �Ã¼»ÒÀ¼Ä¼» Æ ÍÁ¼ ¿Ã ÂÃ½» È¾½»Î¼
ÄÎÎ»ÀÀ ¿Ã½ ½»Ð½»À»¿¼Ä¼¾Ã¿ ¾À ¿»»È»È Ï

Ë¼ ¾À ÎÊ»Ä½ ¼ºÄ¼ Ä ÂÁÀ¾Î "#%N$ ÀºÃÁÊÈ ÀÃÂ »ºÃÌ ½»ÊÄ¼» ¼Ã Ä � �� � �� �Ã¿¼½ÃÊ Ï ÓÁ¼ ¼º» ½»ÐÒ
½»À»¿¼Ä¼¾Ã¿ ÃÇ Ä¿ ¯×»¿¼ ¾¿ Ä �ÎÃ½» Æ Ìº¾Îº ¾¿ÎÊÁÈ»À ÇÃ½ ¾¿À¼Ä¿Î» Ä ¼¾Â » ¼ÄÅ Æ ¾À ¼ÃÃ ÎÃÂÐÊ»É ¼Ã Â ÄÔ» ¾¼
È¾½»Î¼ÊÑ ÎÃÂÐÄ¼¾ÍÊ» Ì ¾¼º ¼º» À¾ÂÐÊ» ÄÀÑ¿Îº½Ã¿ÃÁÀ ÎÃ¿¼½ÃÊ Â»ÎºÄ¿¾ÀÂ ÍÄÀ»È Ã¿ À¾ÂÐÊ» ÈÄ¼Ä ¼ÑÐ »À ¼ºÄ¼
¾À ¾¿ÎÊÁÈ»È ¾¿ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï Ùº» ÀÃÊÁ¼¾Ã¿ ¾À ¼º» ÀÄÂ» ¼ºÄ¼ ¾À Á ÀÁÄÊÊÑ ½»ÎÃÂÂ»¿È»È Ìº»¿
¼º ¾À À¾¼ÁÄ¼¾Ã¿ Ä½¾À»À ¾¿ ÂÃÈ»Ê¾¿Å Ä ÐÄ½¼¾ÎÁÊÄ½ ÀÑÀ¼»Â ¾¿ � �� � �� �À»» À»Î¼¾Ã¿ � Ï� Ï� Ï�� Ï Ö ¾½À¼ Æ Ä ½»ÊÄ¼»È
� ½Ã Î»ÀÀ¾¿Å �Ä¼Ä ÎÊÄÀÀ ÂÁÀ¼ Í» È»�¿»È Ï Ë¿ ÃÁ½ ÎÄÀ» Æ ¼º» ¯×»¿¼ ÎÊÄÀÀ Ì ¾ÊÊ ¼º»½»ÇÃ½» Í» Ä � ½Ã Î»ÀÀ¾¿Å �Ä¼Ä Ï
Ùº»¿ Ì» ¿»»È Ä ÀÐ »Î¾ÄÊ À¾¿Ô � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼ ÎÊÄÀÀ ¼ºÄ¼ ½»Î»¾×»À ¼º¾À ¾¿ÎÃÂ ¾¿Å � ½Ã Î»ÀÀ¾¿Å � Ä¼Ä Ä¿È
ÎÃ¿×»½¼À ¾¼ ¾¿¼Ã � �� � �� ÎÃ¿¼½ÃÊ »×»¿¼À Ï Ë¿ ÃÁ½ ÎÄÀ» Ì» Ì ¾ÊÊ ÎÄÊÊ ¼º¾À ÎÊÄÀÀ ¼º» MQ&%��#%& Ï

Ùº» MQ&%��#%& ¾À ¼º» ÎÊÄÀÀ ½»ÀÐÃ¿À¾ÍÊ» ÇÃ½ ½»Î»¾× ¾¿Å ¾¿ÐÁ¼ ¯×»¿¼À ÄÀ � ½Ã Î»ÀÀ¾¿Å � Ä¼Ä Æ »¿ÕÁ»Á»Ò
¾¿Å ¼º»Â ¾Ç ¿»Î»ÀÀÄ½ÑÆ Ä¿È � ½¾¿Å � �� � �� ÎÃ¿¼½ÃÊ »×»¿¼À Ìº»¿ ¾¼ ÎÃ½½»ÀÐÃ¿ÈÀ ÄÎÎÃ½È¾¿Å ¼Ã ¼º»¾½ ¼¾Â »
¼ÄÅ Ä¿È ¼º» ÀÑÀ¼»Â ÎÁ½½»¿¼ ¼¾Â » Ï

Ö ¾¿ÄÊÊÑÆ ¼º» MQ�&% ÎÊÄÀÀ ÎÃ¿¼Ä¾¿ À ¯×»¿¼À ¼ºÄ¼ ºÄ×» ÄÊ½»ÄÈÑ Í»»¿ È»�¿»È ÄÀ � ½Ã Î»ÀÀ¾¿Å � Ä¼Ä
ÃÍÜ »Î¼À Ï Ë¼ ¿Ä¼Á½ÄÊÊÑ È»½¾×»À ¼ºÄ¼ ¼º» �ÎÃ½» ¾À ÄÊÀÃ Ä � ½Ã Î»ÀÀ¾¿Å �Ä¼Ä ÎÊÄÀÀ Ï Ö ¾ÅÁ½» - Ï�� ¾ÊÊÁÀ¼½Ä¼»À ¼º»
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Ö¾ÅÁ½» - Ï�� Ø � »¼½¾5� � ÄÀ Ä � �� � �� ÂÃÈ»Ê

ÎÊÄÀÀ È¾ÄÅ½ÄÂ ÃÇ ¼º» � »¼½¾5� � ÂÃÈ»Ê ¾¿ ¼»½Â À ÃÇ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï
� À »ÉÐÊÄ¾¿»È ¾¿ À»Î¼¾Ã¿ ® Ï� Ï� Ï� Ä¿Ñ �Ã¿�ÅÁ½Ä¼¾Ã¿ ¾ÂÐÊ»Â »¿¼»È ¾¿ ��� � ºÄÀ ÄÁ¼ÃÂ Ä¼¾Î 5� �

ÐÄÀÀ¾×Ä¼¾Ã¿ À»½×¾Î»À Ï
Ë¿ ¼º» ÇÃ ÊÊÃÌ ¾¿Å ÀÁÍÀ»Î¼¾Ã¿À Ì» Ì ¾ÊÊ ¾ÊÊÁÀ¼½Ä¼» ¼º» Ð½Ã Î»ÀÀ ÃÇ ÎÃ¿×»½¼¾¿Å ¼º» � »¼½¾5 ¼»É¼ÁÄÊ

ÇÃ½Â Ä¼À ¾¿¼Ã 5� � Ä¿È �¿È¾¿Å ¼º» �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÃÈ»Ê ½»ÊÄ¼»È ¼Ã ¼º»Â Ï ÖÃ½ ÈÃ¾¿Å ÀÃ Æ ÍÃ¼º ÇÃ½
¼º» � »¼½¾5 Ë¿À¼½ÁÂ »¿¼ �»�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Ä¿È � »¼½¾5 �ÎÃ½» �»�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Ì» Ì ¾ÊÊ ÇÃÊÊÃÌ ¼º»
ÇÃÊÊÃÌ ¾¿Å À¼»ÐÀ Ø

��� Ö¾½À¼ Æ Ì» Ì ¾ÊÊ ¼½Ä¿ÀÊÄ¼» ¼º» »ÉÄÂÐÊ»À Å¾×»¿ ¾¿ Ð½»×¾ÃÁÀ À»Î¼¾Ã¿À ÇÃ½ ¼º» ¼»É¼ÁÄÊ ÇÃ½Â Ä¼À ¾¿¼Ã 5� � Ï
��� Ùº»¿ Ì» Ì ¾ÊÊ ÄÍÀ¼½ÄÎ¼ ¼º» ÇÃ½Â Ä¼ ÂÃÈ»Ê Ä¿È ÀÐ »Î¾ÇÑ ¾¼ ¾¿ 5� � �Îº»Â Ä Ï
�®� Ý À¾¿Å ¼º» 5� � �Îº»Â Ä ÄÍÀ¼½ÄÎ¼ ÀÐ »Î¾� ÎÄ¼¾Ã¿ Ì» Ì ¾ÊÊ È»½¾×» ¼º» � � ÂÃÈ»Ê ¼ºÄ¼ Ì ¾ÊÊ Í » ¾ÊÊÁÀ¼½Ä¼»È

¾¿ Ä¿ Ý� � ÎÊÄÀÀ È¾ÄÅ½ÄÂ Ï

øß ´³ ´³ ´¤ ¸ ÄÀ[ ½©¸ Õ �üºÀ[áÚ ÄüÀ µ Ä¾ü½À½Áü
ÓÑ ÊÃÃÔ¾¿Å Ä¼ ¼º» � Ë� � »ÉÄÂÐÊ» ¾¿ À»Î¼¾Ã¿ - Ï� Ï� Ì» ÎÄ¿ È»½¾×» ¼º» ÇÃ ÊÊÃÌ ¾¿Å 5� � »ÉÄÂÐÊ»

ÃÇ Ä � »¼½¾5� � Ë¿À¼½ÁÂ »¿¼ � »�¿¾¼¾Ã¿ ÈÃ ÎÁÂ »¿¼ Ï �Ã¼» ¼ºÄ¼ Í »ÎÄÁÀ» ÃÇ ¼º» À¼½ÁÎ¼Á½» ÃÇ ¼º» ����
� ½Ã Î»ÀÀ¾¿Å�Ã¿�Å ÎÊÄÀÀ Ä¿È ÀÃÂ » Ê¾Â ¾¼Ä¼¾Ã¿À ÃÇ ¼º» ÄÁ¼ÃÂ Ä¼¾Î 5� � ÇÄÎ¾Ê¾¼¾»À ¾¿ ¼º» Ç½ÄÂ »ÌÃ½Ô Ì» Ì ¾ÊÊ
¿Ã¼ ÁÀ» 5� � ©§§¦¥'¨§¬ Ä¿È È»ÎÊÄ½» »×»½Ñ¼º ¾¿Å ÄÀ ¬(¬ã ¬Ë§ Ï ±» Ì ¾ÊÊ ÄÊÀÃ Ä×Ã¾È ÀÃÂ » ÎÃ¿À¼½ÁÎ¼¾Ã¿À Ê¾Ô»
(¥§ Ä¿È ¼º» 5� � ¥Ë) ¬¦¥§©Ë «¬ Â»ÎºÄ¿¾ÀÂ Ï
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*ë¥ �� ��
ì����ô+*��í����ü
���� ����ô+*��í����ü
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���� +*��� �+ó�ô��ü����ô*ë��� �+*� �� ���� +�*ë� �� ���� +*��	 ���� +�¤�*ë��	 ���� +*��ï��ü�+ñ�*ë��ï��ü�+*��í����ü��� ��ò����ô+*��í����ü��� ��ò+*��í����ü
���� +�� ��*ë��í����ü
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���� �
ì ¡
 ��� ��
ì £*ë��� ��òì�� �� ��� +*ë��í����ü��� ��ò+*��í����ü��� ��ò+*��í����ü
���� +����� ��*ë��í����ü
���� +*��� ��òì�� �� ���+
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 ��� ��
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���� +*� �ò ����ü
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���� +*��� ��òì�� �� ���+�ëðõ*ë��� ��òì�� �� ��� +*ë��í����ü��� ��ò+*ë� �ò ����ü
���� +*� �ò ����ü
���� +*��� �+
 ��� *ë��� �+*� �� ���� +¤� ��ñ�� ��õ�õ��*ë� �� ���� +*��	 ���� +¤ð �ð¢ �ñ�� ��õ�õ��*ë��	 ���� +*��ï��ü�+¤ð�� ��õ�õ��*ë��ï��ü�+*��í����ü��� ��ò����ô+*��í����ü��� ��ò+*��í����ü
���� +¥ ��ý��þ����*ë��í����ü
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�¿È Ç½ÃÂ ¼º» Ð½»×¾ÃÁÀ »ÉÄÂÐÊ» Ì» ÎÄ¿ »É¼½ÄÎ¼ ¼º» ÄÀÀÃÎ¾Ä¼»È 5� �Ò�Îº»Â Ä ¼ºÄ¼ Ì ¾ÊÊ ¼º»¿ Í»

È¾½»Î¼ÊÑ Â ÄÐ»ÄÍÊ» ¼Ã ¼º» ÎÊÄÀÀ À¼½ÁÎ¼Á½» Ï
*	�î ö�� �� � 	� ü� � ö	�î� ø ��� öëëííí �í¢ ���òë����ë���þ� �� � ø+*	�î ö�ü�� ��� ��� �� ø���� �� �� ����� �����ï �� �� ��� ø �ô��� ø���� �� �� ����� �����ï �� �� ���¥ô�� øë+*	�î ö����ü�	¥ô�� ��� �� ø���� �� �� ����� ���� �ï �� �� ���¥ô�� ø+*������ ��+*	�î ö�ü�� ��� ��� �� ø����������ø �ô��� ø����������¥ô�� øë+*	�î ö�ü�� ��� ��� �� ø¥ ��ý��þ���� ø �ô��� ø¥ ��ý��þ����¥ô�� øë+*	�î ö�ü�� ��� ��� �� ø
���� �
ì����ô ø �ô��� ø�
ì����ô¥ô�� ø � ��������� ø� øë+*	�î ö�ü�� ��� ��� �� ø¥ �� ��
ì����ô ø �ô��� ø�
ì����ô¥ô�� ø � ��������� ø� øë+*	�î ö�ü�� ��� ��� �� ø��í����ü
���� ����ô ø �ô��� ø��í����ü
���� ����ô¥ô�� øë+*	�î ö�ü�� ��� ��� �� ø� �ò ����ü
���� ����ô ø �ô��� ø� �ò ����ü
���� ����ô¥ô�� ø � ��������� ø� øë+*ë������ ��+
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*ë	�î ö����ü�	¥ô��+
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*	�î ö����ü�	¥ô�� ��� �� ø� �ò ����ü
���� ����ô¥ô�� ø+*	�î ö�ü�� ��� ��� ��/� �ò ����ü
����/ � ���������/ �/ � �	�������/��ý���î�î/+*	�î ö����ü�	¥ô�� ��� ��/� �ò ����ü
���� ¥ô��/+*	�î ö�ü�� ��� ��� ��/��� �/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/� �� ����/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/��	 ����/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/��ï��ü�/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/��í����ü��� ��ò����ô/+*	�î ö����ü�	¥ô�� ��� ��/��í����ü��� ��ò����ô¥ô��/ +*	�î ö�ü�� ��� ��� ��/��í����ü��� ��ò/ � ���������/ �/ � �	�������/��ý���î�î/+*	�î ö����ü�	¥ô�� ��� ��/��í����ü��� ��ò¥ô��/+*	�î ö�ü�� ��� ��� ��/��í����ü
����/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/��� ��òì�� �� ���/ �ô���/	�î ö��� ��ò/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+



ß ´³ ¸ ÄÀ[ ½© Ð�à

Ö¾¿ÄÊÊÑÆ Ä¿È ÍÑ ÊÃÃÔ¾¿Å Ä¼ ¼º» Ð½»×¾ÃÁÀ 5� �Ò�Îº»Â Ä Æ ¾¼ ¾À ¾ÂÂ»È¾Ä¼» ¼Ã È»½¾×» ¼º» �ÍÜ »Î¼Ò
� ½¾»¿¼»È ÂÃÈ»Ê ¾ÊÊÁÀ¼½Ä¼»È ¾¿ ¼º» ÎÊÄÀÀ È¾ÄÅ½ÄÂ ¾¿ Ö¾ÅÁ½» - Ï�� Ï

�Ã¼» ¼ºÄ¼ ¼º¾À ÎÊÄÀÀ È¾ÄÅ½ÄÂ ¼Á½¿À ÃÁ¼ ¼Ã Í» Ä¿ »É¼»¿À¾Ã¿â½»�¿»Â»¿¼ ÃÇ ¼º» � »¼½¾5 ÂÃÈ»Ê
Ð½»×¾ÃÁÀÊÑ ¾ÊÊÁÀ¼½Ä¼»È ¾¿ �ÅÁ½» - Ï�Ý Ï

øß ´³ ´³ ´£ ¸ ÄÀ[ ½©¸ Õ ¶¿Á[Ä µ Ä¾ü½À½Áü
±» ÎÄ¿ ÈÃ ¼º» ÀÄÂ » Ð½Ã Î»ÀÀ ¼½Ä¿ÀÇÃ½Â ¾¿Å ¼º» ¼»É¼ÁÄÊ � ��� �À»» - Ï� Ï®� ¾¿¼Ã 5� � Ø
*���� ����þ����+*���î��+*þ�������ï�+*¥����+*��� +�¢�*ë��� +*���+¤*ë���+*ë¥����+*�����+*��� +¢*ë��� +*���+�*ë���+*ë�����+*����ü�� ���+¤�*ë����ü�� ���+*ëþ�������ï�+*þ���î���ï�+*þ���ü�����+�� ���*ëþ���ü�����+*� ���+ð*ë� ���+*þ���î���ï�+*�� ����� ������ï�+*�� ����� ���+*��� �+
 ����*ë��� �+*ë�� ����� ���+*�� ����� ���+*��� �+ò� ����*ë��� �+*ë�� ����� ���+*�� ����� ���+*��� �+�ý��*ë��� �+*�� ����� �����ï �� �� ���ì �ü�+� �� ��	�� ����������ý�� �	� �îü*ë �� ����� �����ï �� �� ���ì �ü�+*ë�� ����� ���+*�� ����� ���+*��� �+� ��ü��*ë��� �+*�� ����� �����ï �� �� ���ì �ü�+� �� ��	�� ���������� ��ü�� �	� �îü*ë�� ����� �����ï �� �� ���ì �ü�+*ë�� ����� ���+*�� ����� ���+*��� �+�ü�� ����*ë��� �+*þ� �ì��ï �� �� ���ì �ü�+� �� ��	�� ����������ü�� ���� ��î �ï*ëþ� �ì��ï �� �� ���ì �ü�+*ë�� ����� ���+*ë�� ����� ������ï�+*��� ��ýü��+*��� ��ýü�+*¥ô��+�� ����� ���*ë¥ô��+*��� �+�*ë��� �+*��ï+� ����*ë��ï+*ë��� ��ýü�+*��� ��ýü�+*¥ô��+�� ����� ���*ë¥ô��+*��� �+�*ë��� �+*��ï+� ��ü��*ë��ï+*ë��� ��ýü�+*��� ��ýü�+*¥ô��+���������*ë¥ô��+*��� �+� �*ë��� �+*��ï+� �ó�ô�*ë��ï+*ë��� ��ýü�+*ë��� ��ýü��+*ë���î��+
*��îô+*.����+*¥ �� � �ô���/�� ����ü/+*�������+� �*ë�������+*����+� �*ë����+*�������ý��+�¤*ë������� ý��+*����¥ô��+��*ë����¥ô��+*¥ �� �+*���� ����+� �*ë���� ����+*�����ò�+*
���� ����+
 ��� *ë
���� ����+



Ð�\ �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

Ö ¾ÅÁ½» - Ï�� Ø � »¼½¾5� � Ë¿À¼½ÁÂ »¿¼ �»�¿¾¼¾Ã¿ ÎÊÄÀÀ È¾ÄÅ½ÄÂ



ß ´³ ¸ ÄÀ[ ½© Ð�æ

*��ü��+��¢*ë��ü��+*ë�����ò�+*�����ò�+*
���� ����+���î����*ë
���� ����+*��ü��+� ï*ë��ü��+*ë�����ò�+*�����ò�+*
���� ����+����� ���*ë
���� ����+*��ü��+��� ö�� ö� �*ë��ü��+*ë�����ò�+*ë.����+*.����+*¥ �� � �ô���/�������ü/+*þ����î�+� �*ëþ����î�+*ë¥ �� �+*���� ����+�ü�� ����*ë���� ����+*�����ò�+*
���� ����+�� ��*ë
���� ����+*��ü��+� ú� � ú� �õ*ë��ü��+*ë�����ò�+*ë.����+*.����+*¥ �� � �ô���/�������ü/+*þ����î�+���*ëþ����î�+*ë¥ �� �+*���� ����+� ���� ��ô¤*ë���� ����+*�����ò�+*
���� ����+
 ��� *ë
���� ����+*��ü��+ï¤*ë��ü��+*ë�����ò�+*ë.����+*.����+*¥ �� � �ô���/�������ü/+*þ����î�+��*ëþ����î�+*ë¥ �� �+*���� ����+þ�������ï�*ë���� ����+*�����ò�+*
���� ����+¥����*ë
���� ����+*��ü��+���*ë��ü��+*ë�����ò�+*ë.����+* ,ùù��� ���ë+*ë��îô+*ë���� ����þ����+
�¿È Ì» ÎÄ¿ ¿ÃÌ ÍÁ¾ÊÈ ¼º» ÄÀÀÃ Î¾Ä¼»È 5� �Ò�Îº»Â Ä Ø
*	�î ö�� �� � 	� ü� � ö	�î� ø ��� öëëííí �í¢ ���òë����ë���þ� �� � ø+*	�î ö�ü�� ��� ��� �� ø���� ��þ���� ø �ô��� ø���� ��þ����¥ô�� øë+*	�î ö����ü�	¥ô�� ��� �� ø��� ����ü ø+*	�î ö�ü�� ��� ��� �� ø��� ø �ô���/	�î ö����ò��/+*	�î ö�ü�� ��� ��� �� ø��� ø �ô���/	�î ö����� ��� ����ò��/+*ë	�î ö����ü�	¥ô��+*	�î ö����ü�	¥ô�� ��� �� ø���� ��þ����¥ô�� ø+*	�î ö������ ��+*	�î ö�ü�� ��� ��� �� ø���î�� ø+*	�î ö����ü�	¥ô�� ��� �� ø���î��¥ô�� ø+*	�î ö�ü�� ��� ��� �� øþ���� ��ï� ø+*	�î ö����ü�	¥ô�� ��� �� øþ���� ��ï�¥ô�� ø+*	�î ö�ü�� ��� ��� �� ø¥���� ø �ô���/��� ����ü/ � ���������/�/ë+*	�î ö�ü�� ��� ��� �� ø����� ø �ô���/��� ����ü/ � ���������/�/ë+*	�î ö�ü�� ��� ��� �� ø����ü�� ��� ø �ô���/	�î ö����� ��� ����ò��/ � ���������/�/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*	�î ö�ü�� ��� ��� �� øþ���î ��ï� ø+*	�î ö����ü�	¥ô�� ��� �� øþ���î ��ï�¥ô�� ø+*	�î ö�ü�� ��� ��� �� øþ���ü����� ø �ô���/	�î ö����� ��� ����ò��/ � ���������/�/ë+*	�î ö�ü�� ��� ��� �� ø� ���ø �ô���/	�î ö����� ��� ����ò��/ � ���������/�/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*	�î ö�ü�� ��� ��� �� ø�� ����� ��� ��ï� ø+*	�î ö����ü�	¥ô�� ��� �� ø�� ����� ��� ��ï�¥ô�� ø+*	�î ö�ü�� ��� ��� �� ø�� ����� ��� ø � �	�������/��ý���î�î/+*	�î ö����ü�	¥ô�� ��� �� ø�� ����� ���¥ô�� ø+*	�î ö�ü�� ��� ��� �� ø��� � ø �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� �� ø�� ����� �����ï �� �� ���ì �ü� ø �ô���/	�î ö��� ��ò/ � ���������/�/ë+*	�î ö�ü�� ��� ��� �� øþ� �ì��ï �� �� ���ì �ü� ø �ô���/	�î ö��� ��ò/ � ���������/�/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*	�î ö�ü�� ��� ��� �� ø��� ��ýü��ø+*	�î ö����ü�	¥ô�� ��� �� ø��� ��ýü��¥ô�� ø+*	�î ö�ü�� ��� ��� �� ø��� ��ýü� ø � �	�������/��ý���î�î/+



Ð ¤� �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

*	�î ö����ü�	¥ô�� ��� �� ø��� ��ýü�¥ô�� ø+*	�î ö�ü�� ��� ��� �� ø��� ��ýü�ó ��î ø+*	�î ö����ü�¥ô���/��� ��ýü�ó ��î¥ô��/+
*	�î ö����� ��� ��� ý����/	�î ö��� ��ò/+
*	�î ö���� ���� ��� ��ü���/ �� ����� ���/ë+
*	�î ö���� ���� ��� ��ü���/���������/ë+*ë	�î ö����� ��� ���+*ë	�î ö����ü�¥ô��+

*	�î ö�ü�� ��� ��� �� ø��� � ø �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� �� ø��ï ø �ô���/	�î ö��� ��ò/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+
*	�î ö�ü�� ��� ��� �� ø��îô ø+*	�î ö����ü�	¥ô�� ��� �� ø��îô¥ô�� ø+*	�î ö�ü�� ��� ��� ��/.��������ô/+*	�î ö����ü�	¥ô�� ��� �� ø.��������ô¥ô�� ø+*	�î öö�ü�� ��� ��� ��0.����/ � �	�������/��ý���î�î/+*	�î ö����ü�	¥ô�� ��� ��/.����¥ô��/+*	�î ö�ü�� ��� ��� ��/¥ �� �/+*	�î ö����ü�	¥ô�� ��� ��/¥ �� �¥ô��/+*	�î ö� ����+*	�î ö�ü�� ��� ��� ��/¥������ü¥ �� �¥�ò/+*	�î ö����ü�	¥ô�� ��� ��/¥������ü¥ �� �¥�ò¥ô��/+*	�î ö�ü�� ��� ��� ��/�����/ �ô���/�����ò�� ��� ����ò��/ � �	 �� �ü� �����/¤�/+*	�î ö�ü�� ��� ��� ��/� ������/ �ô���/�����ò�� ��� ����ò��/ � �	 �� �ü� �����/ñ�/+*	�î ö�ü�� ��� ��� ��/þ����î�/ �ô���/�����ò�� ��� ����ò��/ � �	 �� �ü� �����/ñ�/+*	�î ö�ü�� ��� ��� ��/ì��� ��/ �ô���/�����ò�� ��� ����ò��/+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*	�î ö�ü�� ��� ��� ��/�� ����ü¥ �� �¥�ò/+*	�î ö����ü�	¥ô�� ��� ��/¥������ü¥ �� �¥�ò¥ô��/+*	�î ö�ü�� ��� ��� ��/�������/ �ô���/�����ò�� ��� ����ò��/+*	�î ö�ü�� ��� ��� ��/�����/ �ô���/�����ò�� ��� ����ò��/+*	�î ö�ü�� ��� ��� ��/�����/ �ô���/�����ò�� ��� ����ò��/+*	�î ö�ü�� ��� ��� ��/����ó ��î/ �ô���/�����ò�� ��� ����ò��/ +*ë����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö� ����+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*	�î ö�ü�� ��� ��� ��/���� ����/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/�����ò�/+*	�î ö����ü�	¥ô�� ��� ��/�����ò�¥ô��/+*	�î ö�ü�� ��� ��� ��/
���� ����/ �ô���/	�î ö��� ��ò/ë+*	�î ö�ü�� ��� ��� ��/��ü��/ �ô���/	�î ö��� ��ò/ë+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö����ü�	¥ô��+*ë	�î ö����ü�	¥ô��+*ë	�î ö�ü�� ���+*ë	�î ö������ ��+*ë	�î ö����ü�	¥ô��+

�¿È ÄÀ Ì» È¾È ÇÃ½ ¼º» Ë¿ À¼½ÁÂ »¿¼ � »�¿¾¼¾Ã¿ Æ ÍÑ ÊÃÃÔ¾¿Å Ä¼ ¼º» Ð½»×¾ÃÁÀ ÀÎº»ÂÄ Ì» ÎÄ¿ ¿ÃÌ
ÍÁ¾ÊÈ ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÎÊÄÀÀ È¾ÄÅ½ÄÂ ÃÇ ¼º» � »¼½¾5� � �ÎÃ½» Ï Ùº¾À ÎÊÄÀÀ È¾ÄÅ½ÄÂ ¾À ¾ÊÊÁÀ¼½Ä¼»È ¾¿
Ö¾ÅÁ½» - Ï�® Ï

D� FE 1233456 478 9:7;<2X =:7X

Ë¿ ¼º¾À ÎºÄÐ¼»½ Ì» ºÄ×» Ð½»À»¿¼»È Ä¿ ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÂÁÀ¾Î ÂÃÈ»Ê ¼ºÄ¼ ÎÄ¿ Í» ¾¿¼»½Ð½»¼»È ÄÀ
Ä¿ ¾¿ À¼Ä¿Î» ÃÇ ¼º» ÍÄÀ¾Î � ¾Å¾¼ÄÊ � ¾Å¿ÄÊ � ½Ã Î»ÀÀ¾¿Å �ÍÜ »Î¼Ò� ½¾»¿¼»È � »¼ÄÂÃÈ»Ê È»ÄÊ¾¿Å ¾¿ ¼º¾À ÎÄÀ» Ì ¾¼º
º¾Åº»½ÒÊ»×»Ê ÀÑÂÍÃÊ¾Î ÂÁÀ¾ÎÄÊ ÈÄ¼Ä Ï



ß ´× ¶áÚÚ ¹[Ö ¹üä »Áü¿¼áº½Áüº Ð ¤¤

Ö¾ÅÁ½» - Ï�® Ø � »¼½¾5� � �ÎÃ½» ÎÊÄÀÀ È¾ÄÅ½ÄÂ



Ð ¤£ �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

ÖÃÊÊÃÌ ¾¿Å ÄÅÄ¾¿ ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÐÄ½ÄÈ¾ÅÂ Ì» ÂÃÈ»Ê Ä ÂÁÀ¾Î ÀÑÀ¼»Â ÄÀ Ä À»¼ ÃÇ ¾¿¼»½½»ÊÄ¼»È
ÃÍÜ »Î¼À Ï Ùº»À» ÃÍÜ »Î¼À Ì ¾ÊÊ ¾¿ Å»¿»½ÄÊ Í »ÊÃ¿Å ¼Ã Ã¿» ÃÇ ¼º» ÇÃÊÊÃÌ ¾¿Å ÄÍÀ¼½ÄÎ¼ ÎÊÄÀÀ»À Ø Ë¿À¼½ÁÂ »¿¼ Æ
Ñ»¿»½Ä¼Ã½ Æ �Ã¼» Ã½ �ÎÃ½» Ï

�¿ áË§¦¨ã ¬Ë§ ¾À Ä Å»¿»½Ä¼¾¿Å � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼ ¼ºÄ¼ ½»Î»¾×»À ¾¿ÐÁ¼ ÎÃ¿¼½ÃÊÀ Ä¿È Å»¿»½Ä¼»À
Ä¿ ÃÁ¼ÐÁ¼ ÀÃÁ¿È Ï �¿ Ë¿À¼½ÁÂ »¿¼ ¾À ÄÀ Ä ÂÄ¼¼»½ ÃÇ ÇÄÎ¼ Ä ÊÃÅ¾ÎÄÊ Å½ÃÁÐ¾¿Å ÃÇ ÄÁ¼Ã¿ÃÂÃÁÀ Á¿¾¼À ¿ÄÂ »È
>¬Ë¬¦©§ª¦ Ï � Ñ»¿»½Ä¼Ã½ ¾À ¼º» Ä¼ÃÂ ¾Î ÀÃÁ¿È Ð½ÃÈÁÎ¾¿Å Á¿¾¼ ¾¿ Ä¿ Ë¿À¼½ÁÂ »¿¼ Ä¿È ÎÄ¿ Í» ¾¿È»Ð»¿È»¿¼ÊÑ
ÎÃ¿¼½ÃÊÊ»È Ç½ÃÂ ¼º» Ã¼º»½ Ñ»¿»½Ä¼Ã½À �ÄÊ¼ºÃÁÅº ¾¼ ÃÇ¼»¿ ½»Î»¾×»À ¼º»¾½ ¾¿°Á»¿Î»� Ï ¯ÉÄÂÐÊ»À Ä½» ¼º» À¾É
À¼½¾¿ÅÀ ¾¿ Ä ÅÁ ¾¼Ä½ Ã½ »ÄÎº ÃÇ ¼º» Ô»ÑÀ ¾¿ Ä Ð¾Ä¿Ã Ï

� �Ã¼» ¾À ¼º» ÄÎ¼ÁÄÊ ÀÃÁ¿È¾¿Å ÃÍÜ »Î¼ Ä¼¼ÄÎº»È ¼Ã »ÄÎº Ñ»¿»½Ä¼Ã½ Ï � �Ã¼» ÎÄ¿ Í» ¼Á½¿»È Ã¿
Ä¿È Ã  Ä¿È ¾¼À Ð½ÃÐ »½¼¾»À È»Ð »¿È Ã¿ ¼º» ¾¿¼»½¿ÄÊ À¼Ä¼» ÃÇ ¾¼À ÄÀÀÃ Î¾Ä¼»È Ñ»¿»½Ä¼Ã½ Ä¿È Ë¿À¼½ÁÂ»¿¼ Ï

Ö ¾¿ÄÊÊÑ ¼º» ¾¿¼»½¿ÄÊ À¼Ä¼» ÃÇ ¼º» ÌºÃÊ» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÂÁÀ¾Î ÀÑÀ¼»Â ÎºÄ¿Å»À ¾¿ ½»ÀÐÃ¿À» ¼Ã
»×»¿¼À ¼ºÄ¼ Ä½» À»¿¼ ¼Ã ÐÄ½¼¾ÎÁÊÄ½ Ë¿À¼½ÁÂ »¿¼À Ã½ Ñ»¿»½Ä¼Ã½À Ï � ¼¾Â »ÒÃ½È»½»È ÎÃÊÊ»Î¼¾Ã¿ ÃÇ ÀÁÎº »×»¿¼À
¾À Ô¿ÃÌ¿ ÄÀ Ä Ü «ª¦¬Ï

Ùº» ÄÍÀ¼½ÄÎ¼ ÂÃÈ»Ê Ü ÁÀ¼ È»ÀÎ½¾Í»È ¾À ¾ÂÐÊ»Â »¿¼»È ¾¿ ¼º» � »¼½¾5 ÊÄ¿ÅÁÄÅ» Ã½ ¾¿ ¾¼À 5� � Ò
ÍÄÀ»È ×»½À¾Ã¿ � »¼½¾5 Ò� � Ï � »¼½¾5 Ò� � ¾À Ä � ÁÀ¾ÎÒ� ÊÄ¿ÅÁÄÅ» ¼ºÄ¼ ¼º»½»ÇÃ½» Ã »½À Ä ÌÄÑ ÃÇ È»�¿¾¿Å
ÍÃ¼º Ë¿À¼½ÁÂ »¿¼À Ä¿È �ÎÃ½»À Ï Ë¼ ¾À ¾ÂÐÊ»Â »¿¼»È ¾¿ ���� Ä¿È Æ ÄÐÄ½¼ Ç½ÃÂ ¼º» ÎÃ¿Î»Ð¼À Ð½»×¾ÃÁÀÊÑ
Ð½»À»¿¼»È Æ ¾¿ÎÊÁÈ»À ÀÁÐÐÃ½¼ ÇÃ½ È»�¿¾¿Å ¼¾ÂÍ½» ÀÐÄÎ»À Æ Í½»ÄÔÒÐÃ¾¿¼ÒÇÁ¿Î¼¾Ã¿À Ä¿È ½»ÊÄ¼¾Ã¿À Í»¼Ì»»¿
ÎÃ¿¼½ÃÊ ÐÄ½ÄÂ »¼»½À ¾¿ Ä¿ Ë¿À¼½ÁÂ »¿¼ Ï

Ùº»½»ÇÃ½» ¼º» ÂÃÈ»Ê Ä¿È ¾¼À ¾ÂÐÊ»Â »¿¼Ä¼¾Ã¿ ¾À ÇÁÊÊÑ ÁÀÄÍÊ» Ï �»×»½¼º»Ê»ÀÀ ¼º» ÂÃÈ»Ê ¾À ¿Ã¼
ÎÃÂÐÊ»¼» ÄÀ ¾¼ ºÄÀ ¿Ã¼ Í »»¿ ÄÈÄÐ¼»È ¼Ã È¾ »½»¿¼ ÀÑ¿¼º»À¾À ¼»Îº¿¾ÕÁ»À ÄÐÄ½¼ Ç½ÃÂ �Ð»Î¼½ÄÊ � ÃÈ»ÊÊ¾¿Å
�Ñ¿¼º»À¾À Ï ÓÁ¼ ¾¼À È»�¿¾¼¾Ã¿ Ä¿È ¾ÂÐÊ»Â »¿¼Ä¼¾Ã¿ ¾¿ ¼º» ÎÃ¿¼»É¼ ÃÇ ¼º» ��� � Ç½ÄÂ »ÌÃ½Ô Â ÄÔ» ¾¼
»É¼»¿À¾Í Ê» Ä¿È ÄÈÄÐ¼ÄÍ Ê» ¼Ã ÇÁ¼Á½» ¿»»ÈÀ Ï
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Ë¿ ¼º¾À Ùº»À¾À Ì» ºÄ×» Ð½»À»¿¼»È Ä Â »¼ÄÂÃÈ»Ê ÇÃ½ È¾Å¾¼ÄÊ À¾Å¿ÄÊ Ð½ÃÎ»ÀÀ¾¿Å ¿ÄÂ »È � �� � �� Ï
Ùº¾À Â »¼ÄÂÃÈ»Ê ÁÀ»À ¼º» �ÍÜ »Î¼Ò� ½¾»¿¼»È ÐÄ½ÄÈ¾ÅÂ Ä¿È »ÉÐÊÃ¾¼À ¼º» ½»ÊÄ¼¾Ã¿ Í»¼Ì»»¿ ¼º¾À

ÐÄ½ÄÈ¾ÅÂ Ä¿È ¼º» Ñ ½ÄÐº¾ÎÄÊ � ÃÈ»ÊÀ ÃÇ �ÃÂÐÁ¼Ä¼¾Ã¿ ÁÀ»È ÂÄ¾¿ ÊÑ ¾¿ ÀÑÀ¼»Â »¿Å¾¿»»½¾¿Å Ï Ó»ÎÄÁÀ» ¼º»À»
Ä¿È Ã¼º»½ ÎÃ¿Î»Ð¼À ÁÀ»È ¾¿ ¼º» Ùº»À¾À Ä½» ÍÃ½½ÃÌ»È Ç½ÃÂ È¾ »½»¿¼ Ä½»ÄÀ ÃÇ Ô¿ÃÌ Ê»ÈÅ» ¾¼ ¾À � ½À¼ ¿»Î»ÀÀÄ½Ñ
¼Ã »À¼ÄÍ Ê¾Àº Ä ÎÃº»½»¿¼ ÎÃ½ÐÁÀ Ä¿È ÎÃ¿Î»Ð¼ÁÄÊ Ç½ÄÂ »ÌÃ½Ô Ï Ùº¾À ¾À ¾¿¼½ÃÈÁÎ»È ¾¿ ÎºÄÐ¼»½ � Ï ±» Í»Ê¾»×»
¼ºÄ¼ ¼º¾À ÎºÄÐ¼»½ ÎÄ¿¿Ã¼ Í » Ã¿ÊÑ Á¿È»½À¼ÃÃÈ ÄÀ Ä ÎÃ¿Î»Ð¼ÁÄÊ ¾¿¼½ÃÈÁÎ¼¾Ã¿ Æ ¼ºÃÁÅº Ï Ùº» ÌÄÑ ¼ºÄ¼ ¼º»
È¾ »½»¿¼ ÎÃ¿Î»Ð¼À Ä½» Ð½»À»¿¼»È Ä¿È ½»ÊÄ¼»È ¾¿ Í »¼Ì»»¿ ¼º»Â ÎÃ¿À¼¾¼Á¼»À Ä À»¼ ÃÇ ºÑÐÃ¼º»À»À ¾¿ ¾¼À»ÊÇ Æ
ºÑÐÃ¼º»À»À ¼ºÄ¼ Ä½» ¼º»¿ »ÊÄÍÃ½Ä¼»È Ä¿È È»ÂÃ¿À¼½Ä¼»È ¾¿ ¼º» ÇÃÊÊÃÌ ¾¿Å ÎºÄÐ¼»½À Ï Ùº» Â Ä¾¿ ºÑÐÃ¼º»À¾À
ÎÄ¿ Í» ÀÁÂÂÄ½¾Û»È ¾¿ Ø é�ÑÀ¼»Â À Ä½» ÃÍÜ »Î¼ÒÃ½¾»¿¼»Èê Û é� ¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å ÀÑÀ¼»Â À ÎÄ¿ Í» ÂÃÈ»Ê»È ¼º½ÃÁÅº
ÃÍÜ »Î¼ÒÃ½¾»¿¼»È Ä¿È Å½ÄÐº¾ÎÄÊ ÂÃÈ»ÊÀ ÃÇ ÎÃÂÐÁ¼Ä¼¾Ã¿ê Û Ä¿È éÖ½ÄÂ »ÌÃ½ÔÀ Å»¿»½Ä¼» Â »¼ÄÂÃÈ»ÊÀê Ï

� Â»¼ÄÂÃÈ»Ê ÎÄ¿¿Ã¼ Í » È»Ç»¿È»È ¾¿ Ä¿Ñ Ã¼º»½ ÌÄÑ ¼ºÄ¿ ¼º½ÃÁÅº ¼º» »×ÄÊÁÄ¼¾Ã¿ ÃÇ ¼º» ÂÃÈ»ÊÀ
¾¼ Å»¿»½Ä¼»À Ä¿È ¼º»¾½ ÁÀ»ÇÁÊ¿»ÀÀ ÇÃ½ ÂÃÈ»Ê¾¿Å ÀÑÀ¼»Â À ¾¿ Ä ÐÄ½¼¾ÎÁÊÄ½ ÈÃÂ Ä¾¿ Ï Ë¿ ¼º¾À Ùº»À¾À ¼º¾À
¾À ÄÎÎÃÂÐÊ¾Àº»È ¼º½ÃÁÅº ¼º» ��� � Ç½ÄÂ»ÌÃ½Ô Ï ���� Æ Ìº¾Îº ¾À Ä Ç½ÄÂ »ÌÃ½Ô ÇÃ½ ÂÁÀ¾Î Ä¿È ÄÁÈ¾Ã
Ð½Ã Î»ÀÀ¾¿Å Æ ¾À ÄÀ Ä Â Ä¼¼»½ ÃÇ ÇÄÎ¼ ¼º» Ã½¾Å¾¿ ÃÇ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê ¼ºÄ¼ ÌÄÀ ÃÍ¼Ä¾¿»È ÄÀ Ä¿
ÄÍÀ¼½ÄÎ¼¾Ã¿ ÃÇ ¼º» Ç½ÄÂ »ÌÃ½Ô Ä¿È ¼º» È¾ »½»¿¼ ÂÃÈ»ÊÀ ¾¿ÎÊÁÈ»È ¾¿ ¾¼ Ï Ë¿ ÎºÄÐ¼»½ ® Ì» ºÄ×» Ð½»À»¿¼»È
¼º» Â Ä¾¿ Ç»Ä¼Á½»À ÃÇ ¼º» ���� Ç½ÄÂ »ÌÃ½Ô Ä¿È Ì» ºÄ×» ÎÃÂÐÄ½»È ¼º»Â ¼Ã ÀÃÂ » ¾¿ÎÊÁÈ»È ¾¿ À¾Â ¾ÊÄ½
Ç½ÄÂ »ÌÃ½ÔÀ Ï ÖÃ½ ÈÃ¾¿Å ÀÃ Ì» ºÄ×» ºÄÈ ¼Ã � ½À¼ Ð½»À»¿¼ Ä ¼ºÃ½ÃÁÅº ½»×¾»Ì ÃÇ À¾Â ¾ÊÄ½ »¿×¾½Ã¿Â »¿¼À ¾¿
ÎºÄÐ¼»½ � Ï � À ÄÊ½»ÄÈÑ ÐÃ¾¿¼»È ÃÁ¼ ¾¿ ¼º» ÎÃ½½»ÀÐÃ¿È¾¿Å ÎºÄÐ¼»½ Ì» Í»Ê¾»×» ¼ºÄ¼ ���� ½»Ð½»À»¿¼À Ä
È¾ »½»¿¼ ÄÐÐ½ÃÄÎº ÍÄÀ»È »ÀÐ »Î¾ÄÊÊÑ Ã¿ ¼º» ÁÀ» ÃÇ ÅÃÃÈ ÀÃÇ¼ÌÄ½» »¿Å¾¿»»½¾¿Å ¼»Îº¿¾ÕÁ»À Ï

Ùº» � ¾Å ¾¼ÄÊ � ¾Å¿ÄÊ � ½Ã Î»ÀÀ¾¿Å �ÍÜ »Î¼Ò� ½¾»¿¼»È � »¼ÄÂÃÈ»Ê �� �� � �� � ¾À Ä¿ ÄÍÀ¼½ÄÎ¼¾Ã¿ ÃÇ
È¾ »½»¿¼ ÎÃ¿Î»Ð¼ÁÄÊ ÎÃ¿ÎÊÁÀ¾Ã¿À Ì» ½»ÄÎº»È ÈÁ½¾¿Å ¼º» Ç½ÄÂ »ÌÃ½Ô È»×»ÊÃÐÂ»¿¼ Ð½Ã Î»ÀÀ Ï �»×»½¼º»Ê»ÀÀ
¾¼ ÀºÄ½»À ÂÄ¿Ñ ÎÃ¿Î»Ð¼À Ä¿È ¾È»ÄÀ Ì ¾¼º ¼º» Ç½ÄÂ»ÌÃ½ÔÀ ½»×¾»Ì»È ¾¿ ¼º¾À ¼º»À¾À Ï Ë¼ Ð½»À»¿¼À Ä ÎÊ»Ä½
ÌÄÑ ¼Ã ÂÃÈ»Ê Ä À¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å ÀÑÀ¼»Â Ìº¾Ê» ¾¼ »¿ºÄ¿Î»À ¼º» À»ÐÄ½Ä¼¾Ã¿ Í»¼Ì»»¿ ÈÄ¼Ä Ä¿È Ð½Ã Î»ÀÀ Æ



Ð ¤³ �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

Ä¿È ¾È»Ä ¼ºÄ¼ ¾À ¾¿¼Á¾¼¾×» ¼Ã À¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å »¿Å¾¿»»½À Ï Ë¼ ÄÊÀÃ Ã »½À Ä¿È »ÉÐÊ¾Î¾¼ Å½ÄÐº¾ÎÄÊ � ÃÈ»Ê ÃÇ
�ÃÂÐÁ¼Ä¼¾Ã¿ ¼ºÄ¼ º»ÊÐÀ ¾¿ ÂÃÈ»Ê¾¿Å ÎÃÂÐÊ»É ÀÑÀ¼»Â À Ä¿È Á¿È»½À¼Ä¿È¾¿Å ¼º»Â Ï

Ùº» �ÍÜ »Î¼Ò� ½¾»¿¼»È �Ã¿¼»¿¼ Ù½Ä¿ÀÂ ¾ÀÀ¾Ã¿ � »¼ÄÂÃÈ»Ê ¾À Ä ÐÄ½¼¾ÎÁÊÄ½ ¾¿À¼Ä¿Î» ÃÇ � �� � ��
¼ºÄ¼ ÎÄ¿ Í» ÁÀ»È ¼Ã ÂÃÈ»Ê ¼º» ÀÃÒÎÄÊÊ»È é�Ã¿¼»¿¼ÒÍÄÀ»È ÄÐÐÊ¾ÎÄ¼¾Ã¿Àê Ï Ùº» � � �Ù� ¾À ÄÊÀÃ È»ÂÃ¿À¼½Ä¼»È
¼º½ÃÁÅº ÀÃÂ » ÐÄ½¼¾ÎÁ ÊÄ½ ÄÐÐÊ¾ÎÄ¼¾Ã¿À ¼ºÄ¼ ÐÄ½¼¾ÄÊÊÑ ¾¿À¼Ä¿¼¾Ä¼» ¼º» Â »¼ÄÂÃÈ»Ê Ï Ùº» ÄÐÐÊ¾ÎÄÍ¾Ê¾¼Ñ ÃÇ ¼º»
ÌºÃÊ» Â »¼ÄÂÃÈ»Ê ¾À À¼¾ÊÊ ¿Ã¼ ÅÁÄ½Ä¿¼»»È ÄÀ ¾¼ È»Ð»¿ÈÀ Ã¿ ÀÃÂ » Ã¿ÅÃ¾¿Å ½»À»Ä½Îº ¼ºÄ¼ ¾À ÀÁÐÐÃÀ»È ¼Ã
È»×»ÊÃÐ ¼º» ¿»Î»ÀÀÄ½Ñ ¼»Îº¿ÃÊÃÅÑ ÇÃ½ ÀÃÂ» ÃÇ ¼º» ÍÁ¾ÊÈ¾¿Å ÍÊÃ ÎÔÀ Ï � »×»½¼º»Ê»ÀÀ Ì» Í»Ê¾»×» ¼ºÄ¼ ¼º»
ÎÃ¿Î»Ð¼ÁÄÊ Ç½ÄÂ »ÌÃ½Ô ¾À ÁÀ»ÇÁÊ ¾¿ ¾¼À»ÊÇ Ä¿È Ì ¾ÊÊ º»ÊÐ ¾¿ Á¿È»½À¼Ä¿È¾¿Å ÄÊÀÃ ¼º» Ð½ÄÎ¼¾ÎÄÊ ÄÐÐÊ¾ÎÄÍ¾Ê¾¼Ñ ÃÇ
¼º» Â»¼ÄÂÃÈ»Ê Ï

Ö ¾¿ÄÊÊÑ ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÂÁÀ¾Î ÂÃÈ»Ê Ð½»À»¿¼»È ¼º½ÃÁÅº ¼º» � »¼½¾5 ÊÄ¿ÅÁÄÅ» ¾À Ä ÐÄ½¼¾ÎÁÊÄ½
ÂÃÈ»Ê ¼ºÄ¼ ÎÄ¿ Í» Á¿È»½À¼ÃÃÈ ÄÀ Ä Ð½ÃÃÇ ÃÇ ÎÃ¿Î»Ð¼ ¼ºÄ¼ ÃÍÜ »Î¼ÒÃ½¾»¿¼Ä¼¾Ã¿ ¾¿ Å»¿»½ÄÊ Ä¿È � �� � �� ¾¿
ÐÄ½¼¾ÎÁÊÄ½ ÎÄ¿ Í» ÁÀ»È ¼Ã » »Î¼¾×»ÊÑ ÂÃÈ»Ê Â Ã½» ÄÍÀ¼½ÄÎ¼ ÈÃÂ Ä¾¿À ÀÁÎº ÄÀ ÂÁÀ¾Î Ï � Ê¼ºÃÁÅº ¼º» ÀÎÃÐ » ÃÇ
¼º ¾À ÂÁÀ¾Î ÂÃÈ»Ê ¾À ¿Ã¼ ÄÀ Í½ÃÄÈ ÄÀ ¼Ã Å¾×» ½»ÀÐÃ¿À» ¼Ã Ä¿Ñ ÂÁÀ¾ÎÄÊ ÄÐÐÊ¾ÎÄ¼¾Ã¿ Ä¿È ¾¼À ¾ÂÐÊ»Â »¿¼Ä¼¾Ã¿
Ð½»À»¿¼À ÀÃÂ » Ê¾Â ¾¼Ä¼¾Ã¿À Æ Ì» Í»Ê¾»×» ¾¼ ¾À Å»¿»½¾Î »¿ÃÁÅº ÀÃ ÄÀ ¼Ã Í»ÎÃÂ » ÁÀ»ÇÁÊ ¾¿ ÂÃÀ¼ À¾¼ÁÄ¼¾Ã¿À Ì ¾¼º
Ä Ç»Ì Â ¾¿Ã½ ÄÈÈ¾¼¾Ã¿À �À»» ÄÅÄ¾¿ À»Î¼¾Ã¿ - Ï- Ã¿ ÖÁ¼Á½» ±Ã½Ô �

� Ç¼»½ ¼º¾À ÎÃ¿ÎÊÁÈ¾¿Å ÎÃ¿Î»Ð¼ÁÄÊ ÀÁÂÂÄ½Ñ Ì» Ì ¾ÊÊ �¿¾Àº ¼º¾À À»Î¼¾Ã¿ ÍÑ ÎÃÂÐÊ»¼¾¿Å ¼º» ÅÊÃÀÀÄ½Ñ
Å¾×»¿ Ä¼ ¼º» Ë¿¼½ÃÈÁÎ¼¾Ã¿ Ä¿È ÍÑ ÃÁ¼Ê¾¿ ¾¿Å ÐÃÀÀ¾ÍÊ» Ê¾¿»À ÃÇ ÇÁ¼Á½» ÌÃ½Ô Ï

ª§ «H «L M ³´¹ N O N¸µµ¹²�

åÁÀ¼ ÄÀ ¾¿ ¼º» ¾¿¼½ÃÈÁÎ¼¾Ã¿ Ì» ÅÄ×» Ä Í½¾»Ç Å ÊÃÀÀÄ½Ñ ÃÇ ¼º» ÇÁ¿ÈÄÂ »¿¼ÄÊ ÎÃ¿Î»Ð¼À ÁÐÃ¿ Ìº¾Îº
¼º ¾À Ùº»À¾À ÌÄÀ ¼Ã Í » ÍÁ¾Ê¼ Æ Ì» Ì ¾ÊÊ ¿ÃÌ ÀÁÂÂÄ½¾Û» ¼º» ÂÃÀ¼ ¾ÂÐÃ½¼Ä¿¼ ¾È»ÄÀ ÄÊÀÃ ¾¿ ¼º» ÇÃ½Â ÃÇ Ä
ÅÊÃÀÀÄ½ÑÏ ±» Ì ¾ÊÊ Å ¾×» ÀºÃ½¼ È»�¿¾¼¾Ã¿À Ä¿È ½»Ç»½ ¼Ã ¼º» ½»ÊÄ¼»È À»Î¼¾Ã¿ ¾¿ ¼º¾À ÈÃ ÎÁÂ »¿¼ Ï

•
���� Ø �Î½Ã¿ÑÂ ÇÃ½ é�PP � ¾Í½Ä½Ñ ÇÃ½ �ÁÈ¾Ã Ä¿È � ÁÀ¾Îê Ï �ÁÈ¾Ã Ä¿È ÂÁÀ¾Î È»×»ÊÃÐÂ »¿¼ Ç½ÄÂ»Ò
ÌÃ½Ô ¼ºÄ¼ ½»Ð½»À»¿¼À ¼º» Ð½ÄÎ¼¾ÎÄÊ ½»ÄÊ¾ÛÄ¼¾Ã¿ ÃÇ ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê Ï �»» ÎºÄÐ¼»½ ® Ï

•
� �� � �� Ø �Î½Ã¿ÑÂ ÇÃ½ é� ¾Å ¾¼ÄÊ � ¾Å¿ÄÊ � ½Ã Î»ÀÀ¾¿Å �ÍÜ »Î¼Ò� ½¾»¿¼»È � »¼ÄÂÃÈ»Êê Ï �ÍÀ¼½ÄÎ¼ Â»¼ÄÒ
ÂÃÈ»Ê ¼ºÄ¼ ¾¿ÎÊÁÈ»À Ä ÎÃÂÐÊ»¼» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÄÐÐ½ÃÄÎº Ä¿È Ä Å½ÄÐº¾ÎÄÊ Â ÃÈ»Ê ÃÇ ÎÃÂÐÁ¼Ä¼¾Ã¿
¼ºÄ¼ ÎÄ¿ Í» ¾¿À¼Ä¿¼¾Ä¼»È ¼Ã ÂÃÈ»Ê Ä¿Ñ È¾Å¾¼ÄÊ À¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å ÀÑÀ¼»Â »ÀÐ»Î¾ÄÊÊÑ ¾¿ ¼º» ÄÁÈ¾Ã Ä¿È
ÂÁÀ¾Î ÈÃÂ Ä¾¿ Ï �»» ÎºÄÐ¼»½ � Ï

•
� ½Ã Î»ÀÀ¾¿Å �ÍÜ »Î¼ Ø ÓÄÀ¾Î ÍÁ ¾ÊÈ¾¿Å ÍÊÃÎÔ ÃÇ Ä � �� � �� ÂÃÈ»Ê Ï Ë¼ ¾À ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È »¿ÎÄÐÀÁÒ
ÊÄ¼¾Ã¿ ÃÇ Ä Ð½Ã Î»ÀÀ Ï �»» À»Î¼¾Ã¿ � Ï� Ï�



ß ´× ¶áÚÚ ¹QÖ ¹üä »Áü¿¼áº½Áüº Ð ¤×

•
� ½Ã Î»ÀÀ¾¿Å �Ä¼Ä �ÍÜ »Î¼ Ø �ÍÜ »Î¼ ¼ºÄ¼ »¿ÎÄÐÀÁÊÄ¼»À ÄÊÊ ÈÄ¼Ä ¾¿ Ä � �� � �� ÂÃÈ»Ê Ã »½¾¿Å Å»¿»½ÄÊ
À»½×¾Î»À ÀÁÎº ÄÀ Ä ºÃÂÃÅ»¿»ÃÁÀ ¾¿¼»½ÇÄÎ» Ã½ ÐÄÀÀ¾×Ä¼¾Ã¿âÄÎ¼¾×Ä¼¾Ã¿ ÇÄÎ¾Ê¾¼ ¾»À Ï Ë¿ÐÁ¼À Ä¿È ÃÁ¼ÐÁ¼À
¼Ã Ä � ½ÃÎ»ÀÀ¾¿Å ÃÍÜ »Î¼ Ä½» ÄÊÊ � ½Ã Î»ÀÀ¾¿Å �Ä¼Ä ÃÍÜ »Î¼À �Ã½ �Ã¿¼½ÃÊÀ ¾Ç ¼º» ¾¿ÐÁ¼ ¾À ÄÀÑ¿Îº½Ã¿ÃÁÀ� Ï
�»» � Ï� Ï�

•
�»¼ÌÃ½Ô Ø �Ñ¿ÄÂ ¾Î Å½ÃÁÐ¾¿Å ÃÇ � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼À ¾¿ � �� � �� Ï � �»¼ÌÃ½Ô ÍÄÀ¾ÎÄÊÊÑ ÎÃ¿¼Ä¾¿À
Ä Ê¾À¼ ÃÇ � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼À Ä¿È Ä Ê¾À¼ ÃÇ ÎÃ¿¿»Î¼¾Ã¿À Í »¼Ì»»¿ �Ã½¼À Ä¿È �Ã¿¼½ÃÊÀ Ï Ë¿¼»½¿ÄÊ °ÃÌ
ÎÃ¿¼½ÃÊ ¾ÀÀÁ»À Ä½» ÄÁ¼ÃÂ Ä¼¾ÎÄÊÊÑ ºÄ¿ÈÊ»È Ï �»» À»Î¼¾Ã¿ � Ï� Ï® Ï

•
� ½Ã Î»ÀÀ¾¿Å �ÃÂÐÃÀ¾¼» Ø �¼Ä¼¾Î Å½ÃÁÐ¾¿Å ÃÇ � �� � �� � ½Ã Î»ÀÀ¾¿Å ÃÍÜ »Î¼À Ï Ë¿ Ä � ½ÃÎ»ÀÀ¾¿Å �ÃÂÐÃÀÒ
¾¼» ÎÊÄÀÀ ¼º» È»×»ÊÃÐ »½ È»�¿»À ¼º» ¾¿¼»½¿ÄÊ Í»ºÄ×¾Ã½ Ä¿È °ÃÌ ÎÃ¿¼½ÃÊ ¾ÀÀÁ»À Ï �»» À»Î¼¾Ã¿ � Ï� Ï® Ï

•
� � �Ù� Ø �Î½Ã¿ÑÂ ÇÃ½ �ÍÜ »Î¼Ò� ½¾»¿¼»È �Ã¿¼»¿¼ Ù½Ä¿ÀÂ ¾ÀÀ¾Ã¿ � »¼ÄÂÃÈ»Ê Ï ÖÃÊÊÃÌ ¾¿Å ¼º ¾À ÄÍÒ
À¼½ÄÎ¼ ÂÃÈ»Ê Æ ¾¿ÇÃ½ÂÄ¼¾Ã¿ ¼½Ä¿ÀÂ ¾ÀÀ¾Ã¿ ÎÄ¿ Í» À»»¿ ÄÀ Ä À»ÕÁ»¿Î» ÃÇ ¼º» ÇÃÊÊÃÌ ¾¿Å Ð½Ã Î»ÀÀ»À Ø Ä¿ÄÊÒ
ÑÀ¾À Æ Á¿È»½À¼Ä¿È¾¿Å Æ »¿ÎÃÈ¾¿Å Æ ¼½Ä¿ÀÂ ¾ÀÀ¾Ã¿ Æ È»ÎÃÈ¾¿Å Æ ¾¿¼»½Ð½»¼¾¿Å Ä¿È ÀÑ¿¼º»À¾À Ï �»» ÎºÄÐ¼»½
² Ï

•
�Ã¿¼»¿¼ Ø �¿Ñ À»Â Ä¿¼¾Î ¾¿ÇÃ½ÂÄ¼¾Ã¿ ÎÃ¿¼Ä¾¿»È ¾¿ Ä À¾Å¿ÄÊ ¼ºÄ¼ ÎÄ¿ Í» ¾¿¼»½Ð½»¼»È ÍÑ ¼º» ¼Ä½Å»¼»È
ÁÀ»½ Ï �»» ² Ï� Ï�

•
�ÃÁ¿È �ÍÜ »Î¼ Ø � �ÃÁ¿È �ÍÜ »Î¼ ¾À ÎÃ¿À¾È»½»È ¼Ã Í» Ä¿Ñ »¿¼¾¼Ñ ¾¿ Ä ÀÃÁ¿È ÀÑÀ¼»Â Ï ÖÃÊÊÃÌ ¾¿Å ¼º»
� �� � �� Â»¼ÄÂÃÈ»Ê �ÃÁ¿È �ÍÜ »Î¼À ÎÄ¿ ÄÊÀÃ Í » ÎÊÄÀÀ¾�»È ¾¿¼Ã � ½Ã Î»ÀÀ¾¿Å �ÃÁ¿È �ÍÜ »Î¼ ÀÁÎº ÄÀ
Ë¿À¼½ÁÂ»¿¼À Ã½ Ñ»¿»½Ä¼Ã½À Ä¿È �Ä¼Ä �ÃÁ¿È �ÍÜ »Î¼À ÀÁÎº ÄÀ Ù½ÄÎÔÀ Ã½ �Ã¼»À Ï �»» À»Î¼¾Ã¿ ² Ï� Ï� Ï

•
�»Â Ä¿¼¾Î Ù½Ä¿ÀÂ ¾¼¼»½ Ø Ù½Ä¿ÀÂ ¾¼¼»½ ¼ºÄ¼ Æ ¾¿ ¼º» � � �Ù� Æ ¾À ¾¿ ÎºÄ½Å» ÃÇ Ä¿ÄÊÑÛ¾¿Å Æ Á¿È»½À¼Ä¿È¾¿Å Æ
»¿ÎÃÈ¾¿Å Ä¿È ¼½Ä¿ÀÂ ¾¼¼¾¿Å ¼º» ÎÃ¿¼»¿¼ ¾¿ Ä À¾Å¿ÄÊ Ï �»» À»Î¼¾Ã¿ ² Ï� Ï� Ï

•
�»Â Ä¿¼¾Î �»Î»¾×»½ Ø �»Î»¾×»½ ¼ºÄ¼ Æ ¾¿ ¼º» � � �Ù� ¾À ¾¿ ÎºÄ½Å» ÃÇ ½»Î»¾×¾¿Å Æ È»ÎÃÈ¾¿Å Æ ¾¿¼»½Ð½»¼¾¿Å Æ
Ä¿È ÀÑ¿¼º»À¾Û¾¿Å ¼º» ¼½Ä¿ÀÂ ¾¼¼»È ÎÃ¿¼»¿¼ ¾¿¼Ã Ä À¾Å¿ÄÊ Ï �»» ² Ï� Ï� Ï

•
�Ã¿¼»¿¼ÒÍÄÀ»È �¿ÄÊÑÀ¾À Ø � ÁÊ¼¾ÒÀ¼»Ð À¾Å¿ÄÊ Ä¿ÄÊÑÀ¾À ¾¿ Ìº¾Îº ¼º» ÅÃÄÊ ¾À ¼Ã »É¼½ÄÎ¼ ÎÃ¿¼»¿¼ È»ÀÎ½¾ÐÒ
¼¾Ã¿ Ï �»» ² Ï® Ï® Ï

•
�Ã¿¼»¿¼ÒÍÄÀ»È Ù½Ä¿ÀÇÃ½Â Ä¼¾Ã¿ Ø � ¾Å¿ÄÊ ¼½Ä¿ÀÇÃ½ÂÄ¼¾Ã¿ ¼ºÄ¼ ÄÈÈ½»ÀÀ»À ¼º» ÎÃ¿¼»¿¼ÒÊ»×»Ê ÍÑ Ã »½¾¿Å
¼º» ÁÀ»½ À»ÂÄ¿¼¾ÎÄÊÊÑ Â »Ä¿¾¿ÅÇÁÊ ÎÃ¿¼½ÃÊ Ï Ùº» ÍÄÀ¾Î ÀÎº»Â » ¾À ÍÄÀ»È Ã¿ Ä¿ Ä¿ÄÊÑÀ¾ÀÒÀÑ¿¼º»À¾À
Ð½Ã Î»ÀÀ È»½¾×»È Ç½ÃÂ ¼º» � � �Ù� �À»» ² Ï® Ï�� Ï

•
Ë¿À¼½ÁÂ»¿¼ �ÍÜ »Î¼ Ø � ÁÀ¾Î ÃÍÜ »Î¼ ¼ºÄ¼ ½»Î»¾×»À ¾¿ÐÁ¼ ÎÃ¿¼½ÃÊÀ ¾¿ ¼º» ÇÃ½Â ÃÇ ÂÁÀ¾Î »×»¿¼À Ä¿È
ÂÄÐÀ ¼º»Â ¾¿¼Ã Ñ»¿»½Ä¼Ã½ ÎÃ¿¼½ÃÊÀ Ï �»» - Ï� Ï



Ð ¤ß �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

•
Ñ»¿»½Ä¼Ã½ �ÍÜ »Î¼ Ø � Ñ»¿»½Ä¼Ã½ ¾À ¼º» Â ¾¿¾ÂÁÂ »¿¼¾¼Ñ ¾¿ Ä¿ Ë¿À¼½ÁÂ »¿¼ ÎÄÐÄÍÊ» ÃÇ Ð½ÃÈÁÎ¾¿Å
ÀÃÁ¿È ÍÑ ¾¼À»ÊÇ Ï �»» - Ï� Ï

•
�Ã¼» �ÍÜ »Î¼ Ø � ÂÁÀ¾ÎÄÊ �Ã¼» ¾À È»�¿»È ÄÀ Ä ÀÃÁ¿È ÃÍÜ »Î¼ ¼ºÄ¼ ºÄÀ Ä Ð½»Î¾À» Ä¿È »ÉÐÊ¾Î¾¼ ÄÎ¼¾×»
Ê¾Ç»ÀÐÄ¿ �¾ Ï» Ï ¼º» ¿Ã¼» ÈÁ½Ä¼¾Ã¿ � Æ Ä Î»½¼Ä¾¿ ÊÃÁÈ¿»ÀÀ Æ Ä¿ ÃÐ¼¾Ã¿ÄÊ Ð ¾¼Îº Ä¿È Ã¼º»½ ÃÐ¼¾Ã¿ÄÊ Ä¼¼½¾ÍÁ¼»À Ï
� �Ã¼» �ÍÜ »Î¼ ¾À ÄÎ¼ÁÄÊÊÑ Ä ÐÊÄÎ»ºÃÊÈ»½ ÇÃ½ Ä Ñ»¿»½Ä¼Ã½ À¼Ä¼» Ä¿È ÎÄ¿ Í» È¾½»Î¼ÊÑ ÀÑ¿¼º»À¾Û»È ¾¿¼Ã
ÄÁÈ¾Ã Ï �»» - Ï�

•
� »¼½¾5 Ø Ö½ÄÂ »ÌÃ½Ô ¼ºÄ¼ Ð½Ã×¾È»À Ä¿ ¾ÂÐÊ»Â »¿¼Ä¼¾Ã¿ ÃÇ ¼º» �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê Ä¿È
Ã »½À ¼ÌÃ ÊÄ¿ÅÁÄÅ»À Ø ¼º» � Ë�� Ä¿È ¼º» � ��� Ï �»» À»Î¼¾Ã¿ - Ï� Ï

•
� Ë�� Ø � »¼½¾5 Ë¿À¼½ÁÂ »¿¼ �»�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Ï �Ä¿ÅÁÄÅ» ÇÃ½ È»ÀÎ½¾Í¾¿Å Ä¿ Ë¿À¼½ÁÂ »¿¼ ÀÁÍ ÎÊÄÀÀ
Í»ºÄ×¾Ã½ ÍÑ ÀÐ »Î¾ÇÑ ¾¿Å ¾¼À Ñ»¿»½Ä¼Ã½À Æ Ù ¾ÂÍ½» �ÐÄÎ» Ä¿È �Ä½ÄÂ»¼»½ Â ÄÐÐ¾¿ÅÀ Ï �»» - Ï� Ï� Ï

•
� �� � Ø � »¼½¾5 �ÎÃ½» � »�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Ï �Ä¿ÅÁÄÅ» ÇÃ½ È»ÀÎ½¾Í¾¿Å Ä ÂÁÀ¾ÎÄÊ ÀÎÃ½» ÄÀ Ä À»ÕÁ»¿Î»
ÃÇ ¼¾Â » Ã½È»½»È »×»¿¼À Ï �»» - Ï� Ï® Ï

•
� »¼½¾5� � Ø ËÂÐÊ»Â»¿¼Ä¼¾Ã¿ ÃÇ � »¼½¾5 ¾¿ ¼º» ��� � Ç½ÄÂ »ÌÃ½Ô Æ Â ÄÐÐ¾¿Å ÎÃ¿Î»Ð¼À ¼Ã � �� � ��
Â»¼ÄÎÊÄÀÀ»À Ä¿È ÃÍ¼Ä¾¿¾¿Å 5� � ½»Ð½»À»¿¼Ä¼¾Ã¿ ÇÃ½ Ç½»» Ï

D R2S25T U:5W

Ö¾¿ÄÊÊÑ Ì» Ì ¾ÊÊ Â »¿¼¾Ã¿ ¼º» Â Ä¾¿ Ê¾¿»À ÃÇ ½»À»Ä½Îº ¼ºÄ¼ ½»Â Ä¾¿ ÃÐ»¿ ÄÇ¼»½ �¿¾Àº¾¿Å ¼º¾À Ùº»À¾À Ï
±» Ì ¾ÊÊ ÃÁ¼Ê¾¿» ¼º»Â ¾¿ ½»ÊÄ¼¾Ã¿ ¼Ã ¼º» Â Ä¾¿ ÎÃ¿¼½¾ÍÁ¼¾Ã¿À ÃÇ ¼º» ¼º»À¾À Ø ¼º» ���� Ç½ÄÂ »ÌÃ½Ô Æ ¼º»
� �� � �� Â»¼ÄÂÃÈ»Ê Æ ¼º» � � �Ù� Â»¼ÄÂÃÈ»Ê Ä¿È ¼º» � »¼½¾5 ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÂÁÀ¾Î ÂÃÈ»Ê Ï

Ë¿ ½»ÊÄ¼¾Ã¿ ¼Ã ¼º» ���� Ç½ÄÂ »ÌÃ½Ô Æ ¾¿ À»Î¼¾Ã¿ � Ï� Ï² Ì» È»ÀÎ½¾Í» ÌºÄ¼ Ä½» ¼º» ÂÄ¾¿ ÇÁ¼Á½»
Ê¾¿»À ÃÇ È»×»ÊÃÐÂ »¿¼ Ï Ùº» Â Ä¾¿ ¾È»Ä ¾À ¼ºÄ¼ ¼º» Ç½ÄÂ»ÌÃ½Ô VÀ Á ÀÄÍ¾Ê¾¼Ñ ÎÄ¿ À¼¾ÊÊ Í » ¾ÂÐ½Ã×»È ¾¿ È¾ »½»¿¼
ÌÄÑÀ Ä¿È ÍÑ ÈÃ¾¿Å ÀÃ Ì» Í»Ê¾»×» ¼ºÄ¼ ¾¼ Ì ¾ÊÊ Í » ÄÎÎ»Ð¼»È ÂÃ½» ¿Ä¼Á½ÄÊÊÑ ÍÑ ÂÃ½» ÁÀ»½À Ï Ë¿ Ã½È»½ ¼Ã ÈÃ
ÀÃ Ì» ÂÁÀ¼ ÄÈÈ½»ÀÀ ¾ÀÀÁ»À ÀÁÎº ÄÀ Ä¿ »ÄÀ¾»½ È»ÐÊÃÑÂ »¿¼ ¾¿ Ä¿Ñ ÐÊÄ¼ÇÃ½Â Æ Ä ÎÊ»Ä¿»½ Ä¿È ÎÊ»Ä½»½ ¾¿¼»½ÇÄÎ»
Ã½ ¼º» ÄÈÈ¾¼¾Ã¿ ÃÇ Â Ã½» ÄÁ¼ÃÂ Ä¼¾Î °ÃÌ ÎÃ¿¼½ÃÊ ¼ÃÃÊÀ Ï � ÊÊ ¼º»À» ¾ÀÀÁ»À Ä½» È»¼Ä¾Ê»È ¾¿ Ä¿¿»É - Ï- Ï

Ùº» � ¾Å ¾¼ÄÊ � ¾Å¿ÄÊ � ½Ã Î»ÀÀ¾¿Å �ÍÜ »Î¼Ò� ½¾»¿¼»È � »¼ÄÂÃÈ»Ê �� �� � �� � ¾À ÎÃÂÐÊ»¼» Ä¿È È»ÂÃ¿Ò
À¼½Ä¼»È ¼º½ÃÁÅº ¼º» ��� � Ç½ÄÂ »ÌÃ½Ô Ï �»×»½¼º»Ê»ÀÀ Æ Ì» ÎÊÄ¾Â »È ¼ºÄ¼ ¼º» Â »¼ÄÂÃÈ»Ê ¾À ×ÄÊ¾È ÇÃ½ Ä¿Ñ
È¾Å¾¼ÄÊ À¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å ÂÃÈ»Ê Ä¿È ¼º¾À À¼¾ÊÊ ºÄÀ ¼Ã Í» ¼»À¼»È ¼ºÃ½ÃÁÅºÊÑÏ � Ê¼ºÃÁÅº ÀÃÂ » ¾¿ ¾¼¾ÄÊ »ÉÐ »½Ò
¾Â »¿¼À ÎÃ¿� ½Â ¼ºÄ¼ ¼º» Â»¼ÄÂÃÈ»Ê ¾À ÁÀ»ÇÁÊ ¾¿ Ã¼º»½ ÈÃÂÄ¾¿À ÀÁÎº ÄÀ ¾Â ÄÅ» Ð½Ã Î»ÀÀ¾¿Å ¾¼ ÀºÃÁ ÊÈ Í »
¼»À¼»È ¾¿ È¾ »½»¿¼ À¾¼ÁÄ¼¾Ã¿À Ä¿È Á¿È»½ È¾ »½»¿¼ ÎÃ¿È¾¼¾Ã¿À Ï Ë¼ ¾À Ð ÃÀÀ¾ÍÊ» ¼ºÄ¼ ¼º» ÁÀÄÅ» ÃÇ ¼º» Â»¼ÄÒ



àáÀáQÄ rÁQë Ð ¤à

ÂÃÈ»Ê ¾¿ È¾ »½»¿¼ À¾¼ÁÄ¼¾Ã¿À Â ÄÑ »¿È ÁÐ ½»×»½¼¾¿Å ¾¿¼Ã ¼º» Â »¼ÄÂÃÈ»Ê ¾¼À»ÊÇ ÎÊÄ½¾ÇÑ ¾¿Å ÀÃÂ» È»¼Ä¾ÊÀ ÀÁÎº
ÄÀ ¼º» ÎÃ¿×»¿ ¾»¿Î» ÃÇ ÁÀ¾¿Å Ã¿» Å½ÄÐº¾ÎÄÊ � Ã� Ã½ Ä¿Ã¼º»½ �À»» À»Î¼¾Ã¿ � Ï®� Ï

Ùº» �ÍÜ »Î¼Ò� ½¾»¿¼»È �Ã¿¼»¿¼ Ù½Ä¿ÀÂ ¾ÀÀ¾Ã¿ � »¼ÄÂÃÈ»Ê �� � �Ù� � ºÄÀ Í »»¿ ÐÄ½¼¾ÄÊÊÑ ¾¿À¼Ä¿¼¾Ò
Ä¼»È Ä¿È È»ÂÃ¿À¼½Ä¼»È »ÀÐ »Î¾ÄÊÊÑ ¼º½ÃÁÅº ÎÃ¿¼»¿¼ÒÍÄÀ»È ¼½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À �À»» ² Ï® Ï�� Ï �»×»½¼º»Ê»ÀÀ Æ ¼º»
Ã×»½ÄÊÊ Â »¼ÄÂÃÈ»Ê ÎÃÁÊÈ Í » Ã¿ÊÑ Ð½Ã×»¿ ¼º½ÃÁÅº Ä ½Ä¼º»½ Ê¾Â ¾¼»È ÄÐÐÊ¾ÎÄ¼¾Ã¿ �À»» ² Ï�� Ï Ùº»À» Ê¾Â ¾¼ÄÒ
¼¾Ã¿À Ä½» ÈÁ» ¼Ã ÀÃÂ» ½»À¼½¾Î¼¾Ã¿À »ÀÐ »Î¾ÄÊÊÑ Ã¿ ¼º» Ä¿ÄÊÑÛ»½ Ð½Ã Î»ÀÀ Ï Ùº¾À ÍÊÃÎÔ ÄÈÈ½»ÀÀ»À Ð½ÃÍÊ»Â À
ÀÁÎº ÄÀ ÄÁ¼ÃÂ Ä¼¾Î ¾¿À¼½ÁÂ»¿¼ ÎÊÄÀÀ¾�ÎÄ¼¾Ã¿ Ã½ ÂÁÀ¾ÎÄÊ ¼½Ä¿ÀÎ½¾Ð¼¾Ã¿ Æ Ìº¾Îº Ä½» À¼¾ÊÊ Á¿ÀÃÊ×»È ½»À»Ä½Îº
¼ÃÐ¾ÎÀ Ï Ùº» ÇÁÊÊ À¼½»¿Å¼º ÃÇ ¼º» Â»¼ÄÂÃÈ»Ê Ì ¾ÊÊ Ã¿ÊÑ Í » ×¾À¾Í Ê» Ìº»¿ ¼º¾À ¼»Îº¿ÃÊÃÅ¾»À Ä½» �¿ÄÊÊÑ Ä×Ä¾ÊÒ
ÄÍ Ê» Ï �»×»½¼º»Ê»ÀÀ Ì» Í»Ê¾»×» ¼ºÄ¼ ¾¼À ÇÃ½ÂÁÊÄ¼¾Ã¿ Ì ¾ÊÊ º»ÊÐ ¾¿ À¼½ÁÎ¼Á½¾¿Å ½»ÊÄ¼»È ÀÑÀ¼»Â À Ä¿È ÄÊ½»ÄÈÑ
Å¾×»À Ä ÎÃ¿Î»Ð¼ÁÄÊ Ç½ÄÂ »ÌÃ½Ô ÇÃ½ ½»À»Ä½Îº ¾¿ ¼º¾À Ä½»Ä Ï Ë¿ ¼º ¾À À»¿À» ¾¼ Ì ¾ÊÊ ÄÊÀÃ Í » ¾ÂÐÃ½¼Ä¿¼ ¼Ã »ÉÐÊÃ¾¼
� � �Ù� VÀ ½»ÊÄ¼¾Ã¿ ¼Ã Ã¼º»½ ÂÃ½» Ì»ÊÊÒÀ¼ÄÍÊ¾Àº»È ÂÃÈ»ÊÀâÂ»¼ÄÂÃÈ»ÊÀ ÀÁÎº ÄÀ �¼½ÁÎ¼Á½»È �ÁÈ¾Ã Ã½ �s±
�À»» ² Ï®� Ï

Ö ¾¿ÄÊÊÑ Ì» ÄÊ½»ÄÈÑ ÎÃÂÂ»¿¼»È ¼ºÄ¼ ¼º» � »¼½¾5 ÂÁÀ¾Î ÂÃÈ»Ê Ð½»À»¿¼»È ¾¿ ÎºÄÐ¼»½ - ÈÃ»À ¿Ã¼
¾¿¼»¿È ¼Ã Í» ÄÀ Å»¿»½ÄÊ ÄÀ ¼º» Ã¼º»½ Â»¼ÄÂÃÈ»ÊÀ Ð½»×¾ÃÁÀÊÑ Ð½»À»¿¼»È Ï � »¼½¾5 ¾À ÁÀ»È ÄÀ Ä Ð½ÃÃÇ
ÃÇ ÎÃ¿Î»Ð¼ Ä¿È È»ÂÃ¿À¼½Ä¼¾Ã¿ ¼ºÄ¼ ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÐÄ½ÄÈ¾ÅÂ Ä¿È ¼º» � �� � �� Â»¼ÄÂÃÈ»Ê ¾¿
ÐÄ½¼¾ÎÁÊÄ½ Â ÄÑ Í» ÁÀ»È ¼Ã » »Î¼¾×»ÊÑ ÂÃÈ»Ê ¼º» ÀÑÂÍÃÊ¾Î ÂÁÀ¾Î ÈÃÂ Ä¾¿ Ï � »×»½¼º»Ê»ÀÀ Æ Ì» Í»Ê¾»×» ¼ºÄ¼ ¼º»
½»ÀÁÊ¼¾¿Å ÂÃÈ»Ê ÎÃÁÊÈ Ì ¾¼º Â ¾¿Ã½ »¿ºÄ¿Î»Â »¿¼À Í »ÎÃÂ » ÃÇ Å»¿»½ÄÊ ÄÐÐÊ¾ÎÄÍ ¾Ê¾¼ÑÏ Ùº» Â ÄÜ Ã½ ÀºÃ½¼ÎÃÂ ¾¿ÅÀ
ÃÇ ¼º» ÂÃÈ»ÊÀ Ä½» ¼ºÄ¼ ¾¼ ÊÄÎÔÀ Ä ÌÄÑ ÃÇ È»ÀÎ½¾Í¾¿Å Ð»½ÇÃ½Â »½À Ä¿È ¼ºÄ¼ Ä¿ÄÊÑÀ¾À ¾¿ÇÃ½Â Ä¼¾Ã¿ ¾À ¿Ã¼ ÇÁÊÊÑ
¾¿¼»Å½Ä¼»È Ï

�Ã¿Î»¿¼½Ä¼¾¿Å Ã¿ ¼º» ÇÃ½Â »½ Ê¾Â ¾¼Ä¼¾Ã¿ Ì» ÃÍÀ»½×» ¼ºÄ¼ Ä¿Ñ ÂÁÀ¾Î Ð »½ÇÃ½Â Ä¿Î» ¾À Â ÄÈ» ÃÇ
Ä¼ Ê»ÄÀ¼ ¼º½»» ÂÄ¾¿ ÄÎ¼Ã½À Ø ¼º» ÀÎÃ½» Æ ¼º» ¾¿À¼½ÁÂ »¿¼ Æ Ä¿È ¼º» Ð »½ÇÃ½Â»½ Ï Ùº» Ð»½ÇÃ½Â»½ ½»ÄÈÀ Ä¿È
¾¿¼»½Ð½»¼À ¼º» ÀÎÃ½» Ä¿È ÄÎ¼À Ã¿ ¼º» ¾¿ À¼½ÁÂ »¿¼ ÄÎÎÃ½È¾¿ÅÊÑÏ Ùº» È»�¿¾¼¾Ã¿ ÃÇ �ÎÃ½» ¾¿ ÃÁ½ � � ÂÁÀ¾Î
ÂÃÈ»Ê ¾À Ä ºÑÍ½¾È Í »¼Ì»»¿ ¼º» ¼½ÄÈ¾¼¾Ã¿ÄÊ ÀÎÃ½» Ì½¾¼¼»¿ ÍÑ Ä ÎÃÂÐÃÀ»½ Ä¿È ¼º» ¾¿¼»½Ð½»¼Ä¼¾Ã¿ Å¾×»¿ ÍÑ ¼º»
Ð »½ÇÃ½Â»½ Ï ±» ÌÃÁÊÈ Ê¾Ô» ¼Ã ºÄ×» Ä ÂÃ½» ÎÊ»Ä½ È¾À¼¾¿Î¼¾Ã¿ Í»¼Ì»»¿ ¼º» ¼º½»» Ê»×»ÊÀ Ä¿È ÌÃÁÊÈ ¼º»½»ÇÃ½»
Í » ¾¿¼»½»À¼»È ¾¿ È»�¿¾¿Å Ä ¼º¾½È éÈÃ ÎÁÂ »¿¼ê ÀÐ»Î¾ÇÑ¾¿Å ºÃÌ Ä Ð»½ÇÃ½Â »½ Í »ºÄ×»À Ï Ùº¾À � Ê» ÌÃÁÊÈ ÎÃ¿¼Ä¾¿
Ä Ê¾À¼ ÃÇ ÎÃ¿À¼½Ä¾¿¼À ¼Ã Í » ÄÐÐÊ¾»È ¼Ã ¼º» ÌÄÑ ÀÎÃ½» »×»¿¼À ÌÃÁÊÈ Í» À»¿¼ ¼Ã ¼º» ¾¿À¼½ÁÂ »¿¼ Ï

� À ÇÃ½ ¼º» À»ÎÃ¿È Ê¾Â ¾¼Ä¼¾Ã¿ Æ ¾¼ ÌÃÁÊÈ Í » ¾¿¼»½»À¼¾¿Å ¼Ã Í »¼¼»½ ¾¿¼»Å½Ä¼» � »¼½¾5 Ì ¾¼º ÃÁ½
� � �Ù� Ï Ë¿ Ã½È»½ ¼Ã ÈÃ ÀÃ ¿»Ì ÌÄÑÀ ¼Ã ¾¿ÎÊÁÈ» Ä¿ÄÊÑÀ¾À ¾¿ÇÃ½Â Ä¼¾Ã¿ ¾¿¼Ã ÍÃ¼º ¼º» �ÎÃ½» Ä¿È ¼º»
Ë¿À¼½ÁÂ »¿¼ È»�¿¾¼¾Ã¿ ¿»»È ¼Ã Í» È»×¾À»È Ï ÓÑ ÈÃ¾¿Å ÀÃ Ì» ÌÃÁÊÈ Í» ÄÎÎÃÂÐÊ¾Àº¾¿Å Ä ÂÃ½» ÎÃÂÐÄÎ¼
ÎÃ¿Î»Ð¼ÁÄÊ ¾¿¼»Å½Ä¼¾Ã¿ ÃÇ ¼º» ¼º½»» Â Ä¾¿ ÄÉ ¾À ¾¿ ¼º ¾À ¼º»À¾À Ø ���� â� �� � �� Æ � � �Ù� Ä¿È � »¼½¾5 Ï

Ë¼ ¾À ÎÊ»Ä½ ¼ºÄ¼ Ä¿Ñ Ð¾»Î» ÃÇ ÌÃ½Ô Ê»Ä×»À Â Ä¿Ñ ÃÐ»¿ ¾ÀÀÁ»À Ä¿È Ê¾¿»À ÃÇ ÇÁ¼Á½» ½»À»Ä½Îº Ï Ë¼ ¾À »×»¿
ÂÃ½» ÀÃ ¾¿ Ä Ùº»À¾À ÀÁÎº ÄÀ ¼º¾À Ìº»½» ÂÃÈ»ÊÀ ÃÇ ×»½Ñ Å»¿»½ÄÊ ÄÐÐÊ¾ÎÄÍ ¾Ê¾¼Ñ Ä½» Ð½»À»¿¼»È Ï �»×»½¼º»Ê»ÀÀ
¾¼ ¾À ¾ÂÐÃ½¼Ä¿¼ ¼Ã ÄÀÔ Ã¿»À»ÊÇ Ìº»¼º»½ ¼º» Å½ÃÁ¿È ¼ºÄ¼ ºÄÀ Í»»¿ ÍÁ¾Ê¼ ¾À ÀÃÊ¾È »¿ÃÁÅº ÀÃ ÄÀ ¼Ã ÎÃ¿¼¾¿Á»



Ð ¤W �¿ �ÍÜ »Î¼Ò� ½¾»¿¼»È � ÁÀ¾Î � ÃÈ»Ê

ÎÃ¿À¼½ÁÎ¼¾¿Å Ç½ÃÂ ¾¼ Ï Ë¿ ¼º ¾À À»¿À» Ì» Í»Ê¾»×» ¼ºÄ¼ Ì» ºÄ×» ÄÎÎÃÂÐÊ¾Àº»È ÃÁ½ ÅÃÄÊÀ Ä¿È Ì» ºÃÐ» ¼Ã ºÄ×»
ÎÃ¿¼½¾ÍÁ¼»È ¼Ã ¼º» ÄÈ×Ä¿Î» ÃÇ ¿Ã¼ Ã¿ÊÑ Ð½»À»¿¼ ÍÁ¼ ÄÊÀÃ ÇÁ¼Á½» ½»À»Ä½Îº ¾¿ ÃÁ½ �»ÊÈ Ï



XDYBD?ZHE[\]

�^ÍÍÃ¼ Æ �Ò_®� ^ÍÍÃ¼ Æ � Ï ��Ò_®� Ï ` ½ÃÅ½ÄÂ È»À¾Å¿ ÍÑ ¾¿ÇÃ½Â ÄÊ »¿ÅÊ¾Àº È»ÀÎ½¾Ð¼¾Ã¿À Ï a ½ÃÅ½ÄÂ b »À¾Å¿ ÍÑ
Ë¿ÇÃ½Â ÄÊ ¯¿ÅÊ¾Àº b »ÀÎ½¾Ð¼¾Ã¿À Æ c- ���� Ø__cd_Ò� Ï

�^ÎÔ»½Â Ä¿¿ Æ �ÒÒ�Ä� ^ÎÔ»½Â Ä¿¿ Æ ` Ï ��ÒÒ�Ä� Ï b»À¾Å¿ Ä¿È ËÂÐÊ»Â »¿¼Ä¼¾Ã¿ ÃÇ Ä¿ eÍÜ »Î¼ e ½¾»¿¼»È f »Ò
È¾Ä gÃÂÐÃÀ¾¼¾Ã¿ Ö½ÄÂ »ÌÃ½Ô Ï Ë¿ a hijkklmËÍ n iÌ o) k vwwp áË okhËqomiËq( riãä sokh t snmj riuv khku jkw rt rwp Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�^ÎÔ»½Â Ä¿¿ Æ xyyzÍ� ^ÎÔ»½Â Ä¿¿ Æ ` Ï {xyyzÍ | Ï b ¾½»Î¼ f Ä¿¾ÐÁÊÄ¼¾Ã¿ ÃÇ Ù»ÂÐÃ½ÄÊ }¼½ÁÎ¼Á½»À ¾¿ Ä f ÁÊ¼¾Ò
Â »È¾Ä ^ÐÐÊ¾ÎÄ¼¾Ã¿ Ö½ÄÂ »ÌÃ½Ô Ï Ë¿ a hijkklmu~n iv o) k vwwp � rt ts(omã klmq riuv khkujk Ï

�^ÈÄ¾½ Æ xyy�� ^ÈÄ¾½ Æ b Ï {xyy�| Ï ÓÁ¾ÊÈ¾¿Å eÍÜ »Î¼Òe ½¾»¿¼»È Ö½ÄÂ »ÌÃ½ÔÀ {`Ä½¼ x| Ï �w�ä kho Ï
�^ÈÄÐ¼¾×» »¼ ÄÊ ÏÆ cÝÝ�� ^ÈÄÐ¼¾×» »¼ ÄÊ Ï {cÝÝ�| Ï f »¼Ä eÍÜ »Î¼ ÖÄÎ¾Ê¾¼Ñ {feÖ | c ÏÝ gÃ½» ` ½ÃÐÃÀÄÊ Ï Ù»Îº¿¾ÎÄÊ

½»ÐÃ½¼ Æ ^gf VÀ eÍÜ »Î¼ f Ä¿ÄÅ»Â »¿¼ � ½ÃÁÐ Ï f ÃÈ¾� ÎÄ¼¾Ã¿ ¼Ã ¼º» feÖ x Ïz À¼Ä¿ÈÄ½È À¼¾ÊÊ ¼Ã Í » ÄÈÃÐ¼»È Ï
�^ÅºÄ Æ xy_�� ^ÅºÄ Æ � Ï {xy_�| Ï �joihn ` � ã ilk( iv jiujshhkuo jiãä soqomiu mu � mnohm'sokl ��nokã n Ï f ËÙ
` ½»ÀÀ Æ gÄÂÍ½¾ÈÅ» Æ f^ Ï

�^ÅÃ¿ Ä¿È ^ ÀÀÄÑÄÅ Æ cÝÝc� ^ÅÃ¿ Æ g Ï Ä¿È ^ ÀÀÄÑÄÅ Æ � Ï {cÝÝc| Ï eÍÜ »Î¼Òe ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å ¾¿ eÐ»¿Ò
f ÁÀ¾Î Ï Ë¿ �iä in iv t snmj Ï �»½ÊÄÅ �È Ï

�^ÅÃ¿ »¼ ÄÊ ÏÆ cÝÝÝ� ^ÅÃ¿ Æ g ÏÆ }¼½ÃÐÐÄ Æ f ÏÆ Ä¿È ^ ÀÀÄÑÄÅ Æ � Ï {cÝÝÝ| Ï � ¾Åº �»×»Ê f ÁÀ¾ÎÄÊ gÃ¿¼½ÃÊ ÃÇ }ÃÁ¿È
}Ñ¿¼º»À¾À ¾¿ eÐ»¿f ÁÀ¾Î Ï Ë¿ a hijkklmu~n iv o) k ���� wuokhuqomiuq( riãä sokh t snmj riuv khkujk �w rt r���� Æ Ó»½Ê¾¿ Æ ^ ÊÊ»Â ÄÅ¿» Ï

�^ Ê»ÉÄ¿È½»ÀÎÁ Æ cÝÝ x� ^ Ê»ÉÄ¿È½»ÀÎÁ Æ ^ Ï {cÝÝ x| Ï t ilkhu r�� � knm~u Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÆ `»Ä½ÀÃ¿ �ÈÁÎÄÒ
¼¾Ã¿ Ï

�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ cÝÝcÄ� ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ^ ½ÁÂ � Æ ` ÏÆ Ä¿È �ÄÂ �½»Û Æ f Ï {cÝÝcÄ| Ï g�^f Æ �»¼ ^¿Ã¼º»½
� ¾Í½Ä½Ñ ÇÃ½ ^ÁÈ¾Ã Ä¿È f ÁÀ¾Î ` ½Ã Î»ÀÀ¾¿Å� Ë¿ a hijkklmu~n iv o) k ���� riuv khkujk iu �'� kjo �hmkuokl
a hi~hqãã mu~ u ��nokã n qul �ää (mjqomiu ���a��� ����� �riãä qumiu t qokhmq(� Æ }»Ä¼¼Ê» Æ �}^ Ï ^gf Ï

�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ cÝÝ�� ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ÓÃ¿ÄÈÄ Æ å ÏÆ �ÃÀÎÃÀ Æ ^ ÏÆ ^ ½ÎÃÀ Æ å Ï � ÏÆ Ä¿È �»½ÇÄ¾ÊÊ» Æ � Ï {cÝÝ�| Ï
gÃ¿¼»¿¼ÒÍÄÀ»È Ù½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À Ï �ishuq( iv   k¡ t snmj ¢ knkqhj) Æ �c {x| Ï
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�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ cÝÝ x� ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ÓÃ¿ÄÈÄ Æ å ÏÆ �ÃÀÎÃÀ Æ ^ ÏÆ Ä¿È }»½½Ä Æ � Ï {cÝÝ x| Ï }Ð»Î¼½ÄÊ f ÃÈ»Ê¾¿Å
ÇÃ½ � ¾Åº»½ÒÊ»×»Ê }ÃÁ¿È Ù½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À Ï Ë¿ a hijkklmu~n iv o) k ® hno t ���¢ � ¯ih°n) iä iu rshhkuo
¢ knkqhj) � mhkjomiun mu riãä sokh t snmj Ï

�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ cÝÝcÍ � ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ÓÃ¿ÄÈÄ Æ å ÏÆ �ÃÀÎÃÀ Æ ^ ÏÆ Ä¿È }»½½Ä Æ � Ï {cÝÝcÍ | Ï ��±� ² � m~ moq(
�slmi ³´ kjon �µli ¶ ·(¸ kh kl¹� Æ ÎºÄÐ¼»½ }Ð»Î¼½ÄÊ ` ½Ã Î»ÀÀ¾¿Å Æ ÐÄÅ»À �º�dz�_ Ï åÃº¿ � ¾Ê»Ñ Ä¿È }Ã¿À Æ
�¼È Ï

�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ xyy_� ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ÓÃ¿ÈÄÈÄ Æ å ÏÆ Ä¿È }»½½Ä Æ � Ï {xyy_| Ï f�Ù� Ë� Ø ^ f ÁÀ¾ÎÄÊ b Ä¼Ä
b»�¿¾¼¾Ã¿ �Ä¿ÅÁÄÅ» Ä¿È b Ä¼Ä }¼½ÁÎ¼Á½» ÇÃ½ Ä }Ð»Î¼½ÄÊ f ÃÈ»Ê¾¿Å ÓÄÀ»È }Ñ¿¼º»À¾Û»½ Ï Ë¿ a hijkklmu~n
iv o) k »no wuokhuqomiuq( riuv khku jk iu � m~ moq( �slmi ³´ kjon ���±� ¼½� Æ ÓÄ½Î»ÊÃ¿Ä Ï

�^ÂÄ¼½¾Ä¾¿ »¼ ÄÊ ÏÆ cÝÝcÎ� ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ È» ÓÃ»½ Æ f ÏÆ �ÃÍÊ»ÈÃ Æ � ÏÆ Ä¿È �Ä½Î¾Ä Æ b Ï {cÝÝcÎ| Ï g�^f Ø ^¿
ee Ö½ÄÂ»ÌÃ½Ô ÇÃ½ b»×»ÊÃÐ ¾¿Å ^ÁÈ¾Ã Ä¿È f ÁÀ¾Î ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a hijkklmu~ n iv o) k ���� riuv khku jk
iu �'� kjo �hmkuokl a hi~ hqãã mu~ ¾ ��nokã n qul �ää (mjqomiu ���a��� ����� �riãä qumiu t qokhmq(� Æ
}»Ä¼¼Ê» Æ �}^ Ï ^gf Ï

�^ÂÄ¼½¾Ä¾¿ Ä¿È �»½½»½Ä Æ cÝÝ xÄ � ^ÂÄ¼½¾Ä¾¿ Æ � Ï Ä¿È �»½½»½Ä Æ ` Ï {cÝÝ xÄ| Ï ^ÁÈ¾Ã gÃ¿¼»¿¼ Ù½Ä¿ÀÂ ¾ÀÀ¾Ã¿ Ï
Ë¿ a hijkklmu~ n v ih o) k p o) wuokhuqomiuq( riuv khku jk iu � m~ moq( �slmi ³´ kjon ���±� �»� Æ � ¾Â »½¾ÎÔ Ï

�^ÂÄ¼½¾Ä¾¿ Ä¿È �»½½»½Ä Æ cÝÝ xÍ � ^ÂÄ¼½¾Ä¾¿ Æ � Ï Ä¿È �»½½»½Ä Æ ` Ï {cÝÝ xÍ | Ï Ù½Ä¿ÀÂ ¾¼¼¾¿Å ^ÁÈ¾Ã gÃ¿¼»¿¼ ÄÀ
}ÃÁ¿È eÍÜ »Î¼À Ï Ë¿ a hijkklmu~ n iv o) k �³� ��ul riuv khkujk iu ¿mhosq(¾ ��uo) komj¾ qul ³uokhoqmuã kuo
�slmi Æ �»ÊÀ¾¿Ô¾ Ï ^ÁÈ¾Ã �¿Å¾¿»»½¾¿Å }Ã Î¾»¼ÑÏ

�^ÂÍÊ»½ Æ cÝÝ�� ^ÂÍÊ»½ Æ } Ï � Ï {cÝÝ�| Ï ^Å¾Ê» f ÃÈ»Ê b ½¾×»¿ b»×»ÊÃÐÂ»¿¼ ËÀ �ÃÃÈ �¿ÃÁÅº Ï w³³³ �iv oÀ
¡ qhk Ï

�^¿È»½ÀÃ¿ Æ xy_�� ^¿È»½ÀÃ¿ Æ å Ï {xy_�| Ï �)k �hj) mokjoshk iv ri~umomiu Ï �Ä½×Ä½È �¿¾×»½À¾¼Ñ ` ½»ÀÀ Æ gÄÂ Ò
Í½¾ÈÅ» Æ f ÄÀÀÄÎºÁÀ»¼À Ï

�^ ½ÎÃÀ »¼ ÄÊ ÏÆ xyy_� ^ ½ÎÃÀ Æ å Ï � ÏÆ È» fÁ¿¼Ä½ÄÀ Æ � Ï � ÏÆ Ä¿È }»½½Ä Æ � Ï {xyy_| Ï }ÄÉ»É Ø Ä gÄÀ»ÒÓÄÀ»È
�»ÄÀÃ¿¾¿Å }ÑÀ¼»Â ÇÃ½ �»¿»½Ä¼¾¿Å �ÉÐ½»ÀÀ¾×» f ÁÀ¾ÎÄÊ `»½ÇÃ½Â Ä¿Î»À Ï �ishuq( iv   k¡ t snmj ¢ knkqhj) Æ
cº {�| Ï

�^ ÀÀÄÑÄÅ Ä¿È ^ÅÃ¿ Æ cÝÝÝ � ^ ÀÀÄÑÄÅ Æ � Ï Ä¿È ^ÅÃ¿ Æ g Ï {cÝÝÝ| Ï eÐ»¿f ÁÀ¾Î Ø Á¿ ÊÄ¿ÅÄÅ» È» Ð½ÃÅ½ÄÂÂÄ¼¾Ã¿
×¾ÀÁ»ÊÊ» ÐÃÁ½ ÊÄ ÎÃÂÐÃÀ¾¼¾Ã¿ Ï Ë¿ ³uj�j(iä Âlmk ä ish ( �mu~ Âumksh muv ihã qomjmku Ï �»½Â ÃÀ Ï

�ÓÄ½¼Ã¿ Æ xyyz� ÓÄ½¼Ã¿ Æ � Ï {xyyz| Ï f »¼ÄÂÃÈ»Ê¾¿Å Ø ^ }¼Ä¼» ÃÇ ¼º» ^ ½¼ ½»×¾»Ì Ï Ë¿ a hijkklmu~n iv o) k »¼¼p
¯muokh � mã s(qomiu riuv khkujk Ï

�ÓÄÀ¼¾È» Æ xyy�� ÓÄÀ¼¾È» Æ � Ï {xyy�| Ï ^ÐÐ½ÃÄÎº»À ¾¿ Á¿¾ÇÑ ¾¿Å Ð »¼½¾ ¿»¼À Ä¿È ¼º» ÃÍÜ »Î¼ÒÃ½¾»¿¼»È ÄÐÐ½ÃÄÎº Ï
Ë¿ a ½Ã Î»»È¾¿ÅÀ ÃÇ ¼º» ^ÐÐÊ¾ÎÄ¼¾Ã¿ Ä¿È Ùº»Ã½Ñ ÃÇ `»¼½¾ Ä»¼À xyy� Ò �Ã½ÔÀºÃÐ Ã¿ eÍÜ »Î¼Òe ½¾»¿¼»È
` ½ÃÅ½ÄÂÂ ¾¿Å Ä¿È f ÃÈ»ÊÀ ÃÇ gÃ¿ÎÁ½½»¿ÎÑ Ï

�Ó»ÎÔ Æ xyyy� Ó»ÎÔ Æ � Ï {xyyy| Ï ³Å ohkã k a hi~ hqãã mu~ ³Åä (qmukl Ï ^ÈÈ¾ÀÃ¿ �»ÀÊ»ÑÏ
�Ó»ÎÔ Æ cÝÝc� Ó»ÎÔ Æ � Ï {cÝÝc| Ï Ùº» f »¼ÄÐºÃ½ f »¼ÄÐºÃ½ Ï Ë¿×¾¼»È ÙÄÊÔ Ä¼ ¼º» cÝÝc gÃ¿Ç»½»¿Î» Ã¿ eÍÜ »Î¼
e ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å Æ }ÑÀ¼»Â À Æ �Ä¿ÅÁÄÅ»À Ä¿È ^ÐÐÊ¾ÎÄ¼¾Ã¿À {ee`}�^ VÝc| Ï

�Ó»ÎÔ Ä¿È åÃº¿ÀÃ¿ Æ xyyz� Ó»ÎÔ Æ � Ï Ä¿È åÃº¿ÀÃ¿ Æ � Ï {xyyz| Ï `Ä¼¼»½¿À �»¿»½Ä¼» ^ ½Îº ¾¼»Î¼Á½»À Ï Ë¿ a hiÀ
jkklmu~n iv o) k ½o) ³ shiä kqu riuv khkujk iu �'� kjoÀ�hmkuokl a hi~ hqãã mu~ Æ ÓÃÊÃÅ¿Ä Æ Ë¼ÄÊÑÏ



¦§¦¨§©ª«¬â� £¤Æ

�Ó»¿Î¾¿Ä Æ xyy_� Ó»¿Î¾¿Ä Æ � Ï {xyy_| Ï eÄÀ¾À �ÃÀ» ¼º» gÃÂÐÃÀ¾¼¾Ã¿ Ò � »ÄÊÒ¼¾Â » b}` Ì¾¼º ^ÁÈ¾Ãf ÁÊÎº Ï
Ë¿ a hijkklmu~ n iv o) k �snohq(mqu riãä sokh t snmj riuv khkujk Æ gÄÂÍ»½½Ä Ï

�Ó»¿Î¾¿Ä Æ cÝÝ�� Ó»¿Î¾¿Ä Æ � Ï {cÝÝ�| Ï `Ã½¼ ÄÁÈ¾Ã Ä¿È Â»È¾Ä ÀÑ¿Îº½Ã¿¾ÛÄ¼¾Ã¿ Ï Ë¿ a ½Ã Î»»È¾¿ÅÀ ÃÇ ¼º» cÝÝ�
^ÁÀ¼½ÄÊÄÀ¾Ä¿ gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ {^gfg VÝ�| Ï

�Ó»¿Î¾¿Ä Ä¿È ÓÁ½Ô Æ cÝÝ x� Ó»¿Î¾¿Ä Æ � Ï Ä¿È ÓÁ½Ô Æ ` Ï {cÝÝ x| Ï `Ã½¼ ^ÁÈ¾Ã Ø Ä¿ eÐ»¿ }ÃÁ½Î» g½ÃÀÀ ` ÊÄ¼Ò
ÇÃ½Â ^ÁÈ¾Ã ^` Ë Ï Ë¿ a hijkklmu~ n iv o) k ���» wuokhuqomiuq( riãä sokh tsnmj riuv khkujk �w rt r ��»� Ï
gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾ÄÎ¾Ä¼¾Ã¿ Ï

�ÓÊÄ¿Îº»¼¼» Ä¿È }ÁÂÂ»½�»ÊÈ Æ cÝÝz� ÓÊÄ¿Îº»¼¼» Æ å Ï Ä¿È }ÁÂÂ»½�»ÊÈ Æ f Ï {cÝÝz| Ï r�� >µw a hi~ hqã À
ã mu~ ¡ mo) Ç� È Ï `»Ä½ÀÃ¿ �ÈÁÎÄ¼¾Ã¿ Ï

�ÓÃ¿ÄÈÄ Æ xyyº� ÓÃ¿ÄÈÄ Æ å Ï {xyyº| Ï b »À»¿×ÃÊÁÐÄÂ »¿¼ È ÉÁ¿ »¿¼Ã½¿ Å½Á�Î Ð »½ Ä Ê ÉÄ¿Á Ê¾À¾ Æ ¼½Ä¿ÀÇÃ½ÂÄÎ¾Ê ¾
À�¿¼»À¾ È» ÀÃ¿À Â ¾¼Ü Ä¿Ä¿¼ ÂÃÈ»ÊÀ »ÀÐ»Î¼½ÄÊÀ Ï f ÄÀ¼»½ VÀ ¼º»À¾À Æ �`g Ï ÓÄ½Î»ÊÃ¿Ä Ï

�ÓÃ¿ÄÈÄ Æ cÝÝÝ� ÓÃ¿ÄÈÄ Æ å Ï {cÝÝÝ | Ï ^Á¼ÃÂ Ä¼¾Î Ù»Îº¿¾ÕÁ» ¾¿ Ö½»ÕÁ»¿ÎÑ bÃÂ Ä¾¿ ÇÃ½ ¿»Ä½Ò�ÃÀÀÊ»ÀÀ Ù ¾Â »Ò
}ÎÄÊ» f ÃÈ¾�ÎÄ¼¾Ã¿ ÃÇ ^ÁÈ¾Ã Ï Ë¿ a hijkklmu~n iv o) k ���� wuokhuqomiuq( riãä sokh t snmj riuv khku jk
�w rt r ���� Æ }Ä¿ Ö½Ä¿Î¾ÀÎÃ Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�ÓÃÃÎº Æ xyyzÄ� ÓÃÃÎº Æ � Ï {xyyzÄ| Ï b»À¾Å¿¾¿Å Ä¿ ^ÐÐÊ¾ÎÄ¼¾Ã¿ Ö½ÄÂ»ÌÃ½Ô Ï � h¹ � i'' �n �ishuq( Æ xy {c| Øcz Ï
�ÓÃÃÎº Æ xyyzÍ � ÓÃÃÎº Æ � Ï {xyyzÍ | Ï �'� kjoÀ�hmkuokl �uq(�nmn qul � knm~u ¡ mo) �ää (mjqomiun Ï Ó»¿Ò

Ü ÄÂ ¾¿ ËgÁÂÂ ¾¿ÅÀ Æ À»ÎÃ¿È »È¾¼¾Ã¿ »È¾¼¾Ã¿ Ï
�ÓÃÀÎº »¼ ÄÊ ÏÆ xyyy� ÓÃÀÎº Æ å ÏÆ f ÃÊ¾¿ Æ f ÏÆ f Ä¼¼ÀÃ¿ Æ f ÏÆ Ä¿È Ó»¿Å¼ÀÀÃ¿ Æ ` Ï {xyyy| Ï Ìsm(lmu~ �ää (mjqomiu
±hqã k¡ih°n Æ ÎºÄÐ¼»½ eÍÜ »Î¼ÒÃ½¾»¿¼»È Ç½ÄÂ »ÌÃ½ÔÀ Ò ` ½ÃÍ Ê»Â À Í �ÉÐ»½¾»¿Î»À Ï � ¾Ê»Ñ Ä¿È }Ã¿À Ï

�ÓÃÁÊÈ¾¿Å Æ xy�y� ÓÃÁÊÈ¾¿Å Æ � Ï {xy�y| Ï t ilkhu ��nokã n ¢ knkqhj) v ih o) k Ì k) qÎmihq( � jmkuomno¾ � �ishjkÀ
'ii° Æ ÎºÄÐ¼»½ �»¿»½ÄÊ }ÑÀ¼»Â À Ùº»Ã½Ñ Ò Ùº» }Ô»Ê»¼Ã¿ ÃÇ }Î¾»¿Î» Ï ^ ÊÈ¾¿» `ÁÍÊ¾Àº¾¿Å gÃÂÐÄ¿ÑÆ
gº¾ÎÄÅÃ Ï

�Ó½»ÅÂ Ä¿ Æ xyyÝ � Ó½»ÅÂ Ä¿ Æ ^ Ï {xyyÝ | Ï �slmoih� � jkuk �uq(�nmn ² o) k a khjkä osq( �h~ qum¸qomiu iv � isul Ï
f ËÙ ` ½»ÀÀ Æ gÄÂÍ½¾ÈÅ» Æ f^ ÆÏ

�ÓÁÎÔ Ä¿È �»» Æ xyyz� ÓÁÎÔ Æ å Ï Ä¿È �»» Æ � Ï ^ Ï {xyyz| Ï �lÎqujkl �iä mjn mu � qoqÏ i¡ riãä somu~ qul
ts(omo) hkqlmu~ Æ ÎºÄÐ¼»½ Ùº» ÙÃÔ»¿ ÖÊÃÌ f ÃÈ»Ê Ï Ë��� gÃÂÐÁ¼»½ }Ã Î¾»¼Ñ ` ½»ÀÀ Ï

�ÓÁÈÈ Æ xyy x� ÓÁÈÈ Æ Ù Ï {xyy x| Ï �u wuohilsjomiu oi �'� kjoÀ�hmkuokl a hi~ hqãã mu~ Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ
�ÓÁ½Ô Æ xyy_� ÓÁ½Ô Æ ` Ï {xyy_| Ï å}Ñ¿Ò ^ �»ÄÊÒ¼¾Â » }Ñ¿¼º»À¾À ^` Ë ÇÃ½ åÄ×Ä Ï Ë¿ a hijkklmu~ n iv o) k »¼¼½
wuokhuqomiuq( riãä sokh t snmj riuv khkujk �w rt r �¼½� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾ÄÎ¾Ä¼¾Ã¿ Ï

�ÓÁÀÎºÂ Ä¿ »¼ ÄÊ ÏÆ xyy�� ÓÁÀÎºÂ Ä¿ Æ Ö ÏÆ f »Á¿¾»½ Æ � ÏÆ �Ãº¿»½¼ Æ � ÏÆ }ÃÂÂ»½ÊÄÈ Æ ` ÏÆ Ä¿È }¼ÄÊ Æ f Ï {xyy�| Ï
a qookhuÀ�hmkuokl �iv o¡ qhk � hj) mokjoshk À � ��nokã iv a qookhun Ï åÃº¿ � ¾Ê»Ñ Í }Ã¿À Ï

�gÄÂÁ½½¾ Æ xyyy� gÄÂÁ½½¾ Æ ^ Ï {xyyy| Ï f ÁÀ¾Î gÃ¿¼»¿¼ ` ½ÃÎ»ÀÀ¾¿Å ^¿È f ÁÊ¼¾Â »È¾Ä Ø gÄÀ» }¼ÁÈ¾»À Ä¿È
�Â»½Å¾¿Å ^ÐÐÊ¾ÎÄ¼¾Ã¿À ÃÇ Ë¿¼»ÊÊ¾Å»¿¼ Ë¿¼»½ÄÎ¼¾×» }ÑÀ¼»Â À Ï �ishuq( iv   k¡ t snmj ¢ knkqhj) Æ c_ {z| Ø��xd
��� Ï

�gÄÀ»ÑÆ cÝÝ x� gÄÀ»ÑÆ f Ï {cÝÝ x| Ï f`�� Òº }ÃÁ¿ÈÒ�»ÎÃÅ¿¾¼¾Ã¿ ÙÃÃÊÀ Ï w³³³ �hqunqjomiun iu rmhjsmon qul
��nokã n v ih ¿mlki �kj)ui(i~� Æ xx{�| Ï
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�gÄÁÅºÊ¾¿ Æ xyyº� gÄÁÅºÊ¾¿ Æ b Ï {xyyº| Ï ^Á¼ÃÂ Ä¼¾¿Å ¼º» f »¼ÄÂÃÈ»Ê¾¿Å ` ½Ã Î»ÀÀ Ï Ë¿ a hijkklmu~ n iv o) k
»¼¼ Ð ¯muokh � mãs(qomiu riuv khku jk Ï

�gºÄ¾ Ä¿È �»½ÎÃ» Æ cÝÝÝ � gºÄ¾ Æ � Ï Ä¿È �»½ÎÃ» Æ Ó Ï {cÝÝÝ | Ï � À¾¿Å � À»½ f ÃÈ»ÊÀ ¾¿ Ë¿ÇÃ½Â Ä¼¾Ã¿ �»¼½¾»×ÄÊ
}ÑÀ¼»Â À Ï Ë¿ a hijkklmu~ n iv o) k »no wuokhuqomiuq( ��ãä inmsã iu t snmj wuv ihã qomiu ¢ kohmkÎq( �w�tw¢
��� Ï

�gºÄÁÈºÄ½Ñ »¼ ÄÊ ÏÆ xyyy� gºÄÁÈºÄ½ÑÆ ^ ÏÆ Ö½»»È Æ ^ ÏÆ Ä¿È �½¾Åº¼ Æ f Ï {xyyy| Ï ^¿ eÐ»¿ ^ ½Îº¾¼»Î¼Á½»
ÇÃ½ �»ÄÊÒÙ ¾Â » ^ÁÈ¾Ã ` ½ÃÎ»ÀÀ¾¿Å }ÃÇ¼ÌÄ½» Ï Ë¿ a hijkklmu~n iv o) k �slmi ³u~ mukkhmu~ � ijmko� »� Ðo)
riuÎkuomiu Ï

�gº»½½ÑÆ xy�º� gº»½½ÑÆ � Ï {xy�º| Ï �u Ñ sã qu riããsumjqomiu Ï � ¾Ê»ÑÆ Ä»Ì �Ã½Ô Ï
�gº¾Ä½¾ÅÊ¾Ã¿» Æ cÝÝÝ� gº¾Ä½¾ÅÊ¾Ã¿» Æ � Ï {cÝÝÝ | Ï Ùº» �ÄÊÁ» ÃÇ gÃ¿¼»¿¼ Ï �kj)ui(i~ � ¢kÎmk¡n Ï
�gº¾Ã¿ Æ xy_�� gº¾Ã¿ Æ f Ï {xy_�| Ï >smlk lkn �'� kon �iuihkn ¹ a mkhhk � j) qk´ kh ko (q ¢ knkhj) k tsnmjq(k Ï

ËÄ^ Ò��f ËÓ�g��Ù Æ gºÄÀ¼»Ê Ï
�gÃÎÔÍÁ½¿ Æ cÝÝc� gÃ ÎÔÍÁ½¿ Æ ^ Ï {cÝÝc| Ï �~ m(k �iv o¡ qhk � kÎk(iäã kuo Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ
�gÃÃÔ Æ xyy�� gÃÃÔ Æ ` Ï {xyy�| Ï }Ñ¿¼º»À¾À ÙÃÃÊÔ¾¼ ¾¿ gPP Ï Ë¿ a hijkklmu~n iv o) k »¼¼Ò �w >>¢�aÑ Ï
�gÃÃÔ Æ cÝÝz� gÃÃÔ Æ ` Ï {cÝÝz| Ï ��uo) knmn oii(Ó mo wunohsã kuo   ko¡ih° wuokhv qjk ��Ów w� �¹¼ wãä (kã kuÀoqomiu uiokn Ï ` ½¾¿Î»¼Ã¿ �¿¾×»½À¾¼ÑÏ
�gÃÃÔ Ä¿È }ÎÄ×Ã¿» Æ xyyy� gÃÃÔ Æ ` Ï Ä¿È }ÎÄ×Ã¿» Æ � Ï {xyyy| Ï Ùº» }Ñ¿¼º»À¾À ÙÃÃÊÔ¾Ô {}Ù�| Ï Ë¿ a hiÀ
jkklmu~n iv o) k »¼¼¼ wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r¼¼� Æ Ó»¾Ü ¾¿Å Æ gº¾¿Ä Ï gÃÂÐÁ¼»½
f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�gÃÃÔ Ä¿È }ÎÄ×Ã¿» Æ cÝÝ�� gÃÃÔ Æ ` Ï Ä¿È }ÎÄ×Ã¿» Æ � Ï {cÝÝ�| Ï � �Ó niv o¡ qhk lijsã kuoqomiu Ï º¼¼Ð ØËËÌÌÌÒ
ÎÎ½Â ÄÒÀ¼Ä¿ÇÃ½È Ï»ÈÁËÀÃÇ¼ÌÄ½»ËÀ¼Ô Ï

�bÄºÊ Ä¿È ÄÑÅÄÄ½È Æ xy��� b ÄºÊ Æ e Ï Ä¿È ÄÑÅÄÄ½È Æ � Ï {xy��| Ï } ¾ÂÁÊÄ Ø ^¿ ^ ÊÅÃÊÒÍÄÀ»È } ¾ÂÁÊÄ¼¾Ã¿ �Ä¿Ò
ÅÁÄÅ» Ï Ë¿ riããsumjqomiun iv o) k � rt Æ ×ÃÊÁÂ » y Ï

�bÄ¿ÔÀ Æ xyyº� b Ä¿ÔÀ Æ f Ï {xyyº| Ï �»ÄÊÒ¼¾Â » ¾Â ÄÅ» Ä¿È ×¾È»Ã Ð½Ã Î»ÀÀ¾¿Å ¾¿ ��f Ï Ë¿ a hijkklmu~n iv o) k
»¼¼ Ð wuokhuqomiuq( t snmj riuv khku jk �w rt r �¼ Ð� Æ ÐÄÅ»À ccÝd cc� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�bÄ¿¿»¿Í»½Å Æ xyy�� b Ä¿¿»¿Í»½Å Æ � Ï {xyy�| Ï Ùº» ËÂÐÊ»Â »¿¼Ä¼¾Ã¿ ÃÇ ÄÑÕÁ¾À¼ Æ Ä }ÃÁ¿È }Ñ¿¼º»À¾À �Ä¿Ò
ÅÁÄÅ» Ï Ë¿ a hijkklmu~n iv o) k »¼¼È wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �¼È� Æ ÐÄÅ»À
x�_d xºx Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�bÄ¿¿»¿Í»½Å Æ cÝÝz� b Ä¿¿»¿Í»½Å Æ � Ï {cÝÝz| Ï gÃÂÍ¾¿¾¿Å ×¾ÀÁÄÊ Ä¿È ¼»É¼ÁÄÊ ½»Ð½»À»¿¼Ä¼¾Ã¿À ÇÃ½ Ô»É ¾Ò
ÍÊ» ¾¿¼»½ÄÎ¼¾×» ÄÁÈ¾Ã À¾Å¿ÄÊ Ð½Ã Î»ÀÀ¾¿Å Ï Ë¿ a hijkklmu~ n iv o) k ���p wuokhuqomiuq( riãä sokh t snmj
riuv khkuj �w rt r ��p� Ï ¾¿ Ð½»ÀÀ Ï

�bÄ¿¿»¿Í»½Å Ä¿È Ó½Ä¿È¼ Æ xyy�Ä� bÄ¿¿»¿Í»½Å Æ � Ï Ó Ï Ä¿È Ó½Ä¿È¼ Æ � Ï {xyy�Ä| Ï ^ ÖÊ»É ¾ÍÊ» � »ÄÊÒÙ ¾Â »
}ÃÇ¼ÌÄ½» }Ñ¿¼º»À¾À }ÑÀ¼»Â Ï Ë¿ a hijkklmu~n iv o) k »¼¼Ò wuokhuqomiuq( riãä sokh t snmj riuv khku jk
�w rt r¼Ò� Æ ÐÄÅ»À cºÝd cº� Ï

�bÄ¿¿»¿Í»½Å Ä¿È Ó½Ä¿È¼ Æ xyy�Í � bÄ¿¿»¿Í»½Å Æ � Ï Ó Ï Ä¿È Ó½Ä¿È¼ Æ � Ï {xyy�Í | Ï ^ `Ã½¼ÄÍÊ» Æ � ¾ÅºÒ
`»½ÇÃ½Â Ä¿Î» }ÑÀ¼»Â ÇÃ½ Ë¿¼»½ÄÎ¼¾×» ^ÁÈ¾Ã ` ½Ã Î»ÀÀ¾¿Å Ï Ë¿ a hijkklmu~ n iv o) k »¼¼Ò wuokhuqomiuq( riã À
ä sokh t snmj riuv khku jk �w rt r¼Ò� Æ ÐÄÅ»À cºÝdcº� Ï Ë¿¼»½¿Ä¼¾Ã¿ÄÊ gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï
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�bÄ¿¿»¿Í»½Å Ä¿È �ÁÍ¾¿» Æ xyy�� b Ä¿¿»¿Í»½Å Æ � Ï Ó Ï Ä¿È �ÁÍ¾¿» Æ b Ï {xyy�| Ï ÙÃÌÄ½È f ÃÈÁÊÄ½ Æ `Ã½¼ÄÍÊ» Ï
�»ÄÊÒÙ ¾Â » }ÃÇ¼ÌÄ½» Ï Ë¿ a hijkklmu~n iv o) k »¼¼Õ wuokhuqomiuq( riãä sokh t snmj riuv khkujk �w rt r¼Õ� Æ
ÐÄÅ»À ��d ºc Ï Ë¿¼»½¿Ä¼¾Ã¿ÄÊ gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�bÄ½¿»ÊÊ Æ xyºc� b Ä½¿»ÊÊ Æ b Ï {xyºc| Ï �ää hiqj) kn oi Ñ sã qu riãã sumjqomiu Ï }ÐÄ½¼Ä¿ ÓÃÃÔÀ Æ Ä»Ì �Ã½Ô Ï
�È» gºÄÂÐ»ÄÁÉ »¼ ÄÊ ÏÆ xyy�� È» gºÄÂÐ»ÄÁÉ Æ b ÏÆ �»Ä Æ b ÏÆ Ä¿È ÖÄÁ½» Æ ` Ï {xyy�| Ï �ÍÜ »Î¼Òe ½¾»¿¼»È }ÑÀ¼»Â
b»×»ÊÃÐÂ»¿¼ Ï ^ÈÈ¾ÀÃ¿ �»ÀÊ»ÑÏ

�b»� ½»»¿» Æ xyºÝ� b»� ½»»¿» Æ � Ï {xyºÝ | Ï ��nokã n a n�j) i(i~ � Æ ÎºÄÐ¼»½ }ÑÀ¼»Â À Ä¿È ` ÀÑÎºÃÊÃÅÑ Ï f Î� ½ÄÌÒ
� ¾ÊÊ Ï

�b»×»ÈÛ¾Î Æ cÝÝc� b »×»ÈÛ¾Î Æ � Ï {cÝÝc| Ï �¿È»½À¼Ä¿È¾¿Å e¿¼ÃÊÃÅ¾ÎÄÊ �¿Å¾¿»»½¾¿Å Ï riããsumjqomiun iv o) k
� rt Æ z� {z | Ï

�bÃÍ½¾Ä¿ »¼ ÄÊ ÏÆ cÝÝÝ � bÃÍ½¾Ä¿ Æ g Ï »¼ ÄÊ Ï {cÝÝÝ| Ï t�a ² >koomu~ � oqhokl¾ �soihmq( qul �iä mjn¾ qul ¢ kv À
khkujk Ï

�bÃÎº»ÊÊ» Æ cÝÝÝ � bÃÎº»ÊÊ» Æ Ö Ï {cÝÝÝ| Ï Üf ÄÉ Ø �¿ »¿×¾½Ã¿¿»Â »¿¼ ÐÃÁ½ ÊÄ ½ÃÄÊ¾ÀÄ¼¾Ã¿ È VÄÐÐÊ¾ÎÄ¼¾Ã¿À ÂÁÀ¾Ò
ÎÄÊ»À ÀÁ½ � ¾¿ÁÉ Ï Ë¿ �ishuÂkn l �wuv ihã qomÖsk ãsnmjq(k Æ ÓÃ½È»ÄÁÉ Æ Ö½Ä¿Î» Ï

�bÃÎº»ÊÊ» Æ cÝÝ�� bÃÎº»ÊÊ» Æ Ö Ï {cÝÝ�| Ï �Ä½¾ÃÁÀ Ë�g^f Ç½»» ÀÃÇ¼ÌÄ½» Ø Üf ÄÉ Ä¿È eÐ»¿f ÁÀ¾Î Ï Ë¿ � musÅ
�slmi � kÎk(iä khn t kkomu~ Æ � Ä½ÊÀ½Áº» Æ ^ ÊÊ»Â ÄÅ¿» Ï

�bÃÎº»ÊÊ» »¼ ÄÊ ÏÆ xyy_� bÃÎº»ÊÊ» Æ Ö ÏÆ ÓÃ½Åº»À¾ Æ � ÏÆ È» g»ÎÎÃ Æ f ÏÆ f ÄÅÅ¾ Æ � ÏÆ �Ã×Ä¿ Æ å Ï Ó ÏÆ Ä¿È }Îº¿»ÊÊ Æ Ä Ï
{xyy_| Ï Üf ÄÉ Ø Ä ¿»Ì å^�^ ÒÍÄÀ»È �È¾¼¾¿Å Ä¿È gÃ¿¼½ÃÊ }ÑÀ¼»Â ÇÃ½ �»ÄÊÒ¼¾Â » f ÁÀ¾ÎÄÊ ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï
Ë¿ a hijkklmu~ n iv o) k »¼¼½ wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �¼½� Ï

�bÃÎº»ÊÊ» »¼ ÄÊ ÏÆ xyyyÄ� bÃÎº»ÊÊ» Æ Ö ÏÆ ÓÃ½Åº»À¾ Æ � ÏÆ È» g»ÎÎÃ Æ f ÏÆ f ÄÅÅ¾ Æ � ÏÆ �Ã×Ä¿ Æ å Ï Ó ÏÆ Ä¿È }Îº¿»ÊÊ Æ
Ä Ï {xyyyÄ | Ï Üf ÄÉ Ø ^¿ �¿×¾½Ã¿Â »¿¼ ÇÃ½ �»ÄÊÒÙ ¾Â » f ÁÀ¾ÎÄÊ ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï riãä sokh t snmj �ishuq( Æ
c�Ò� Ø�Ýd�_ Ï

�bÃÎº»ÊÊ» »¼ ÄÊ ÏÆ xyyyÍ � bÃÎº»ÊÊ» Æ Ö ÏÆ ÓÃ½Åº»À¾ Æ � ÏÆ È» g»ÎÎÃ Æ f ÏÆ f ÄÅÅ¾ Æ � ÏÆ �Ã×Ä¿ Æ å Ï Ó ÏÆ Ä¿È }Îº¿»ÊÊ Æ
Ä Ï {xyyyÍ | Ï Üf ÄÉ �»Î»¿¼ b»×»ÊÃÐÂ»¿¼À Ï Ë¿ a hijkklmu~ n iv o) k »¼¼¼ wuokhuqomiuq( riãä sokh t snmj
riuv khkujk �w rt r �¼¼� Æ `»Ô¾¿ Æ gº¾¿» Ï

�bÃÎº»ÊÊ» »¼ ÄÊ ÏÆ cÝÝÝ� bÃÎº»ÊÊ» Æ Ö ÏÆ ÓÃ½Åº»À¾ Æ � ÏÆ e ½¾Ã Æ Ä ÏÆ Ä¿È }Îº¿»ÊÊ Æ Ä Ï {cÝÝÝ| Ï Ùº» Üf ÄÉ »¿×¾½Ã¿Ò
Â»¿¼ Ø Ä¿ Ã×»½×¾»Ì ÃÇ ¿»Ì Ç»Ä¼Á½»À Ï Ë¿ w rt r² wuokhuqomiuq( riãä sokh t snmj riuv khkujk Æ ^ ÊÊ»Â ÄÅ¿» Æ
Ó»½Ê¾¿ Ï

�bÃÎº»ÊÊ» Ä¿È Ù¾ÀÀ»½Ä¿È Æ cÝÝ�� bÃÎº»ÊÊ» Æ Ö Ï Ä¿È Ù¾ÀÀ»½Ä¿È Æ ` Ï {cÝÝ�| Ï Ö½»» ÀÃÇ¼ÌÄ½» Ä¼ Ë�g^f Ø Üf ÄÉ Æ
eÐ»¿f ÁÀ¾Î Ï Ë¿ ��Ä��^ Ò Ó½¾¿Å �ÃÁ½ eÌ¿ �ÄÐ¼ÃÐ Æ ` ½Ä¼Ã Æ Ë¼ÄÊ¾» Ï

��Í½Äº¾Â ¾ Ä¿È gº½¾À¼ÃÐÃÁÊÃÀ Æ xyy_� �Í½Äº¾Â ¾ Æ Ù Ï Ä¿È gº½¾À¼ÃÐÃÁÊÃÀ Æ g Ï {xyy_| Ï gÄ¿ f`�� Òº Í» ÁÀ»È
Í»ÑÃ¿È ÈÄ¼ÄÍÄÀ» ÄÐÐÊ¾ÎÄ¼¾Ã¿� Ù»Îº¿¾ÎÄÊ � »ÐÃ½¼ f�_�x Æ f`�� Æ ^¼ÊÄ¿¼¾Î g ¾¼ÑÏ

��ÈÌÄ½ÈÀ Æ xyy�� �ÈÌÄ½ÈÀ Æ } Ï {xyy�| Ï }¼½»ÄÂ À Ø Ä `Ä¼¼»½¿ ÇÃ½ ×`ÁÊÊÒb ½¾×»¿ Ï Ë¿ gÃÐÊ¾»¿ Æ å Ï e Ï Ä¿È
}ÎºÂ ¾È¼ Æ b Ï g ÏÆ »È¾¼Ã½À Æ a qookhu �qu~sq~ kn iv a hi~ hqã � knm~u Æ ×ÃÊÁÂ » ×ÃÊ Ïx Æ ÎºÄÐ¼»½ cx Ï ^ÈÈ¾ÀÃ¿Ò
�»ÀÊ»ÑÏ

�ÖÊ»¼Îº»½ Ä¿È f Á¿ÀÃ¿ Æ xy��� ÖÊ»¼Îº»½ Æ � Ï Ä¿È f Á¿ÀÃ¿ Æ � Ï {xy��| Ï �ÃÁÈ¿»ÀÀ Æ ¾¼À b»�¿¾¼¾Ã¿ Æ f »ÄÀÁ½»Ò
Â»¿¼ Ä¿È gÄÊÎÁÊÄ¼¾Ã¿ Ï �ishuq( iv o) k �jisnomjq( � ijmko� iv �ã khmjq Æ � Ø_cd xÝ_ Ï
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�ÖÃÅ»Ê Æ xyyy� ÖÃÅ»Ê Æ � Ï {xyyy| Ï �ä ku �ishjk � kÎk(iäã kuo ¡ mo) r ¿� Ï gÃ½¾ÃÊ¾ÀeÐ»¿ ` ½»ÀÀ Ï
�Ö½»» }ÃÇ¼ÌÄ½» ÖÃÁ¿ÈÄ¼¾Ã¿ Æ � Ö½»» }ÃÇ¼ÌÄ½» ÖÃÁ¿ÈÄ¼¾Ã¿ Ï �¿Á Å»¿»½ÄÊ ÐÁÍÊ¾Î Ê¾Î»¿À» {ÅÐÊ| ¼»½Â À Ä¿È

ÎÃ¿È¾¼¾Ã¿À Ï º¼¼Ð ØËËÌÌÌ ÏÅ¿Á ÏÃ½ÅËÎÃÐÑÊ»Ç¼ËÅÐÊ Ïº¼Â Ê Ï
�Ö½¾ÅÃ Ä¿È åÃº¿ÀÃ¿ Æ xyy_� Ö½¾ÅÃ Æ f Ï Ä¿È åÃº¿ÀÃ¿ Æ } Ï � Ï {xyy_| Ï ÖÖÙ� Ø ^¿ ÄÈÄÐ¼¾×» ÀÃÇ¼ÌÄ½» Ä½Îº¾¼»ÎÒ

¼Á½» ÇÃ½ ¼º» ÖÖÙ Ï Ë¿ a ½Ã Î Ï xyy_ Ë��� Ë¿¼Ê Ï gÃ¿Ç Ï ^ÎÃÁÀ¼¾ÎÀ }Ð»»Îº Ä¿È } ¾Å¿ÄÊ ` ½Ã Î»ÀÀ¾¿Å Æ ×ÃÊÁÂ » � Æ
ÐÄÅ»À x�_ xd x�_z Ï Ë��� Ï

��ÄÂÂÄ »¼ ÄÊ ÏÆ xyy�� �ÄÂÂÄ Æ � ÏÆ �»ÊÂ Æ � ÏÆ åÃº¿ÀÃ¿ Æ � ÏÆ Ä¿È � Ê¾ÀÀ¾È»À Æ å Ï {xyy�| Ï � knm~u a qookhun À
³ (kã kuon iv ¢ ksnq'(k �'� kjoÀ�hmkuokl � iv o¡ qhk Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ

��Ä½Î¾Ä Ä¿È ^ÂÄ¼½¾Ä¿ Æ cÝÝ x� �Ä½Î¾Ä Æ b Ï Ä¿È ^ÂÄ¼½¾Ä¿ Æ � Ï {cÝÝ x| Ï �f� ÄÀ Ä Â »Ä¿À ÃÇ ÎÃ¿¼½ÃÊ ÇÃ½ ÄÁÈ¾Ã
Ð½Ã Î»ÀÀ¾¿Å Æ ÀÑ¿¼º»À¾À Ä¿È Ä¿ÄÊÑÀ¾À Ï Ë¿ a hijkklmu~n iv o) k t ���¢ � ¯ih°n) iä iu rshhkuo ¢ knkqhj)
� mhkjomiun mu riãä sokh tsnmj Æ ÓÄ½Î»ÊÃ¿Ä Æ }ÐÄ¾¿ Ï

��Ä½ÊÄ¿ Ä¿È }ºÄÌ Æ xyy�� �Ä½ÊÄ¿ Æ b Ï Ä¿È }ºÄÌ Æ f Ï {xyy�| Ï �lÎqujkn mu �iv o¡ qhk ³u~ mu kkhmu~ qul
Ó ui¡ (kl~ k ³ u~ mukkhmu~ Æ ×ÃÊÁÂ » x Æ ÎºÄÐ¼»½ ^¿ ¾¿¼½ÃÈÁÎ¼¾Ã¿ ¼Ã }ÃÇ¼ÌÄ½» ^ ½Îº¾¼»Î¼Á½» Ï �Ã½ÊÈ }Î¾Ò
»¿¼¾�Î `ÁÍÊ¾Àº¾¿Å gÃÂÐÄ¿ÑÏ

�� ½ÄºÄÂ Æ xyy x� � ½ÄºÄÂ Æ Ë Ï {xyy x| Ï �'� kjo �hmkuokl t ko) iln Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ
�� ½¾Ù ¿ Æ xyyº� � ½¾Ù ¿ Æ � Ï {xyyº| Ï � ± mhno �ii° qo riãã sumjqomiu �) kih� Ï f Î� ½ÄÌÒ� ¾ÊÊ Æ Ë¿Î ÏÆ ¼º¾½È

»È¾¼¾Ã¿ »È¾¼¾Ã¿ Ï
��ÊÂ»Û »¼ ÄÊ ÏÆ cÝÝ�Ä� �ÊÂ»Û Æ � ÏÆ � ½ÄÎº¼»¿ Æ f ÏÆ ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ Ä¿È ^ ½ÎÃÀ Æ å Ï {cÝÝ�Ä| Ï f »ÊÃÈ¾Î ÎºÄ½ÄÎÒ

¼»½¾ÛÄ¼¾Ã¿ ÃÇ Â Ã¿ÃÐºÃ¿¾Î ½»ÎÃ½È¾¿ÅÀ ÇÃ½ »ÉÐ½»ÀÀ¾×» ¼»ÂÐÃ ¼½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À Ï Ë¿ a hijkklmu~n iv �oij°) i(ã
tsnmj �jisnomjn riuv khku jk ���È Ï

��ÊÂ»Û »¼ ÄÊ ÏÆ cÝÝ�Í � �ÊÂ»Û Æ � ÏÆ `»¼»½ÀÎºÂ ¾¼¼ Æ � ÏÆ ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ Ä¿È �»½½»½Ä Æ ` Ï {cÝÝ�Í | Ï gÃ¿¼»¿¼Ò
ÍÄÀ»È Â»ÊÃÈ¾Î ¼½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À ÃÇ ÄÁÈ¾Ã ÇÃ½ Ä ÂÁÀ¾Î Ð½Ã Î»ÀÀ¾¿Å ÄÐÐÊ¾ÎÄ¼¾Ã¿ Ï Ë¿ a hijkklmu~ n iv Òo)
wuokhuqomiuq( riuv khku jk iu � m~ moq( �slmi ³´ kjon Ï

��ÄÊÍ »½¼ Ä¿È e VÓ½¾»¿ Æ xy_º� �ÄÊÍ »½¼ Æ b Ï Ä¿È e VÓ½¾»¿ Æ ` Ï {xy_º| Ï � À¾¿Å ÙÑÐ»À Ä¿È Ë¿º»½¾¼Ä¿Î» ¾¿ eÍÜ »Î¼Ò
Ã½¾»¿¼»È ` ½ÃÅ½ÄÂ À Ï w³³³ �iv o¡ qhk Ï

��ÄÊÊ Ä¿È ÖÄÅ»¿ Æ xy��� � ÄÊÊ Æ ^ Ï Ä¿È ÖÄÅ»¿ Æ � Ï {xy��| Ï Úkqh'ii° iv o) k �ijmko� v ih o) k �lÎqujkã kuo iv
>kukhq( ��nokã n �) kih� Æ ×ÃÊÁÂ » �»¿»½ÄÊ }ÑÀ¼»Â À Ë Æ ÎºÄÐ¼»½ b»�¿¾¼¾Ã¿ ÃÇ }ÑÀ¼»Â Ï ^¿¿ ^ ½ÍÃ½ Ï

��»Í »Ê Æ xyy x� � »Í »Ê Æ � Ï å Ï {xyy x| Ï �)k ¯k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mjqomiun iv �'� kjoÀ�hmkuokl
�iv o¡ qhk �kj)ui(i~� Æ ÎºÄÐ¼»½ åÄ×»Ê¾¿Ä Ø ^¿ �¿×¾½Ã¿Â »¿¼ ÇÃ½ b ¾Å¾¼ÄÊ } ¾Å¿ÄÊ ` ½Ã Î»ÀÀÃ½ }ÃÇ¼ÌÄ½» b »×»ÊÒ
ÃÐÂ »¿¼ Æ ÐÄÅ»À xºxd x_º Ï f ËÙ ` ½»ÀÀ Ï

��»ÊÂÁ¼º Æ xyyÝ� �»ÊÂÁ¼º Æ f Ï {xyyÝ| Ï `^Ùg�f Ë� ^ gPP Ë¿¼»½ÇÄÎ» ¼Ã gÂ ¾É Ï Ë¿ a hijkklmu~ n iv o) k »¼¼�
wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �¼�� Æ ÐÄÅ»À cº�d cº� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

��»½½»½Ä »¼ ÄÊ ÏÆ cÝÝÝ � � »½½»½Ä Æ ` ÏÆ ^ÂÄ¼½¾Ä¾¿ Æ � ÏÆ ÓÄ¼ÊÊ» Æ � ÏÆ Ä¿È }»½½Ä Æ � Ï {cÝÝÝ| Ï ÙÃÌÄ½ÈÀ ¾¿À¼½ÁÂ »¿¼
À»ÅÂ »¿¼Ä¼¾Ã¿ ÇÃ½ ÂÁÀ¾Î ÎÃ¿¼»¿¼ È»ÀÎ½¾Ð¼¾Ã¿ Ø Ä Î½¾¼¾ÎÄÊ ½»×¾»Ì ÃÇ ¾¿À¼½ÁÂ »¿¼ ÎÊÄÀÀ¾�ÎÄ¼¾Ã¿ ¼»Îº¿¾ÕÁ»À Ï
Ë¿ a ½Ã Î»»È¾¿ÅÀ ÃÇ ¼º» xÀ¼ Ë¿¼»½¿Ä¼¾Ã¿ÄÊ }ÑÂÐÃÀ¾ÁÂ Ã¿ f ÁÀ¾Î Ë¿ÇÃ½Â Ä¼¾Ã¿ �»¼½¾»×ÄÊ Ï

��»Ì ¾¼ Æ xyºº� �»Ì ¾¼ Æ g Ï {xyºº| Ï � ¾»Ì ¾¿Å ÎÃ¿¼½ÃÊ À¼½ÁÎ¼Á½»À ÄÀ ÐÄ¼¼»½¿À ÃÇ ÐÄÀÀ¾¿Å Â »ÀÀÄÅ»À Ï �ishuq( iv
� hom® jmq( wuok( (m~ ku jk Æ _ {�| Ø�c�d��� Ï
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�� ¾ÎÔ»ÑÆ xyy�� � ¾ÎÔ»ÑÆ � Ï {xyy�| Ï gÄÊÊÍÄÎÔÀ ¾¿ gPP ÁÀ¾¿Å Ù»ÂÐÊÄ¼» ÖÁ¿Î¼Ã½À Ï r�� ¢kä iho Ï
��Ã¿¾¿Å Æ xyyÝ� �Ã¿¾¿Å Æ � Ï {xyyÝ| Ï `Ã ÎÃ Ø ^¿ »¿×¾½Ã¿Â »¿¼ ÇÃ½ Ä¿ÄÊÑÀ¾¿Å Æ ÂÃÈ¾ÇÑ ¾¿Å Ä¿È Å»¿»½Ä¼¾¿Å

»ÉÐ½»ÀÀ¾Ã¿ ¾¿ ÂÁÀ¾Î Ï Ë¿ a ½ÃÎ»»È¾¿ÅÀ ÃÇ ¼º» xyyÝ Ë¿¼»½¿Ä¼¾Ã¿ÄÊ f ÁÀ¾Î gÃ¿Ç»½»¿Î» {Ëgfg VyÝ| Æ ÐÄÅ»À
��zd��_ Ï

��Á½Ã¿ Æ xyy�� �Á½Ã¿ Æ b Ï {xyy�| Ï �º» �ÁÂÈ½ÁÂ ÙÃÃÊÔ¾¼ Ø � »Ç»½»¿Î» f Ä¿ÁÄÊ Ï g»¿¼»½ ÇÃ½ gÃÂÐÁ¼»½
^ ÀÀ¾À¼»È �»À»Ä½Îº ¾¿ ¼º» �ÁÂ Ä¿¾¼¾»À Ï

��ÑÊÄ¿ÈÀ »¼ ÄÊ ÏÆ cÝÝ�� �ÑÊÄ¿ÈÀ Æ g Ï »¼ ÄÊ Ï {cÝÝ�| Ï e×»½×¾»Ì ÃÇ ¼º» ` ¼ÃÊ»ÂÑ ` ½ÃÜ »Î¼ Ï Ù»Îº¿¾ÎÄÊ ½»ÐÃ½¼ Æ
b»ÐÄ½¼Â »¿¼ ÃÇ � Ê»Î¼½¾ÎÄÊ �¿Å¾¿»»½¾¿Å Ä¿È gÃÂÐÁ¼»½ }Î¾»¿Î» Æ �¿¾×»½À¾¼Ñ ÃÇ gÄÊ¾ÇÃ½¿¾Ä Æ Ó»½ÔÊ»» Æ gÄÊ¾Ò
ÇÃ½¿¾Ä Ï

�åÄÎÔÀÃ¿ Æ xyy�� åÄÎÔÀÃ¿ Æ f Ï {xyy�| Ï �iv o¡ qhk ¢kÖsmhkã kuon qul �ä kjm® jqomiun Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÆ �Ä½ÊÃÌ Æ
�¿ÅÊÄ¿È Ï

�åÄÜ» Ä¿È ÓÃÑ¿¼Ã¿ Æ xyy x� åÄÜ» Æ b Ï Ä¿È ÓÃÑ¿¼Ã¿ Æ � Ï {xyy x| Ï �)k ¯k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mÀ
jqomiun iv �'� kjoÀ�hmkuokl �iv o¡ qhk �kj)ui(i~� Æ ÎºÄÐ¼»½ ^¿ e×»½×¾»Ì ÃÇ ¼º» }ÃÁ¿È Ä¿È f ÁÀ¾Î � ¾¼À
ÇÃ½ ¼º» Ä»�Ù gÃÂÐÁ¼»½ Æ ÐÄÅ»À xÝºd xx_ Ï f ËÙ ` ½»ÀÀ Ï

�åÄÇ½ÑÆ cÝÝÝ� åÄÇ½ÑÆ � Ï {cÝÝÝ| Ï ^ f ÃÈÁÊÄ½ � »ÄÊÒÙ ¾Â » `gÒÓÄÀ»È ^ÁÈ¾Ã ` ½Ã Î»ÀÀ¾¿Å ÙÃÃÊ ÇÃ½ �Ü»Î¼À
b»×»ÊÃÐ »½À Æ �¿Å¾¿»»½À Æ f ÁÀ¾Î¾Ä¿À Æ Ä¿È �ÈÁÎÄ¼Ã½À Ï Ë¿ a hijkklmu~ n iv o) k ���� riuv khku jk iu � m~ moq(
�slmi ³´ kjon �� qv Å À��� Ï

�åÄ¾Â »À »¼ ÄÊ ÏÆ cÝÝÝ� åÄ¾Â »À Æ ^ ÏÆ Ó»¿¾¼»Û Æ ^ ÏÆ Ä¿È gºÄ¿Å Æ } Ï {cÝÝÝ| Ï f ÁÊ¼¾ÐÊ» �»×»Ê g ÊÄÀÀ¾�ÎÄ¼¾Ã¿ ÃÇ
b»ÀÎ½¾Ð¼¾Ã¿À ÇÃ½ ^ÁÈ¾Ã gÃ¿¼»¿¼ Ï Ù»Îº¿¾ÎÄÊ �»ÐÃ½¼ f�xxz Æ f`�� Æ �»¿»×Ä Ï

�åÄ¿¿»ÎÔ Ä¿È � ÀÀ»½ Æ cÝÝc� åÄ¿¿»ÎÔ Æ å Ï � Ï Ä¿È � ÀÀ»½ Æ � Ï {cÝÝc| Ï � ¾Åº»½ÒÃ½È»½ Ð »¼½¾ ¿»¼ ÂÃÈ»ÊÊ¾¿Å Ò
¼»Îº¿¾ÕÁ»À Ä¿È ÄÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a ½Ã Î»»È¾¿ÅÀ ÃÇ ¼º» �Ã½ÔÀºÃÐ Ã¿ }ÃÇ¼ÌÄ½» �¿Å¾¿»»½¾¿Å Ä¿È ÖÃ½ÂÄÊ
f »¼ºÃÈÀ Æ `»¼½¾ Ä»¼À cÝÝc Æ ^È»ÊÄ¾È» Æ ^ÁÀ¼½ÄÊ¾Ä Ï

�åÃº¿ÀÃ¿ Æ xyyc� åÃº¿ÀÃ¿ Æ � Ï � Ï {xyyc| Ï bÃ ÎÁÂ »¿¼¾¿Å Ö½ÄÂ»ÌÃ½ÔÀ Ì ¾¼º `Ä¼¼»½¿ À Ï Ë¿ a hijkklmu~n iv o) k
Ðo) riuv khku jk iu �'� kjo �hmkuokl a hi~ hqãã mu~ ¾ ��nokã n¾ �qu~sq~ kn qul �ää (mjqomiun ���a����¼�� Æ �Ä¿ÎÃÁ×»½ Æ gÄ¿ÄÈÄ Ï

�åÃº¿ÀÃ¿ Æ xyy�� åÃº¿ÀÃ¿ Æ � Ï � Ï {xyy�| Ï �ÃÌ ¼Ã b »À¾Å¿ Ö½ÄÂ »ÌÃ½ÔÀ Ï ÙÁ¼Ã½¾ÄÊ ÄÃ¼»À ÇÃ½ ¼º» xyy� gÃ¿Ò
Ç»½»¿Î» Ã¿ eÍÜ »Î¼ e ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å Æ }ÑÀ¼»Â À Æ �Ä¿ÅÁÄÅ»À Ä¿È }ÑÀ¼»Â À {ee`}�^ Vy�| Ï

�åÃº¿ÀÃ¿ Æ xyyº� åÃº¿ÀÃ¿ Æ � Ï � Ï {xyyº| Ï gÃÂÐÃ¿»¿¼À Æ Ö½ÄÂ»ÌÃ½ÔÀ Æ `Ä¼¼»½¿À Ï Ë¿ a hijkklmu~ n iv o) k »¼¼ Ð
n�ãä inmsã iu �iv o¡ qhk hksnq'm(mo� Ï

�åÃº¿ÀÃ¿ Ä¿È ÖÃÃ¼» Æ xy__� åÃº¿ÀÃ¿ Æ � Ï � Ï Ä¿È ÖÃÃ¼» Æ å Ï {xy__| Ï b»À¾Å¿ ¾¿Å �»ÁÀÄÍÊ» g ÊÄÀÀ»À Ï �ishuq(
iv �'� kjo �hmkuokl a hi~hqãã mu~ Æ x{c| Øccd�� Ï

�� Äº¿ Æ xyºz� � Äº¿ Æ � Ï {xyºz| Ï Ùº» À»Â Ä¿¼¾ÎÀ ÃÇ Ä À¾ÂÐÊ» ÊÄ¿ÅÁÄÅ» ÇÃ½ ÐÄ½ÄÊÊ»Ê Ð½ÃÅ½ÄÂÂ ¾¿Å Ï wuv ihã qÀ
omiu a hijknnmu~ Æ ÐÄÅ»À zºxdzº� Ï

�� Ä½Ü ÄÊÄ¾¿»¿ Æ xyyy� � Ä½Ü ÄÊÄ¾¿»¿ Æ f Ï {xyyy| Ï ËÂÂ»½À¾Ã¿ Ä¿È gÃ¿¼»¿¼ Ò ^ Ö½ÄÂ»ÌÃ½Ô ÇÃ½ ^ÁÈ¾Ã �»Ò
À»Ä½Îº Ï Ë¿ a hijkklmu~ n iv o) k »¼¼¼ w³³³ ¯ih°n) iä iv �ää (mjqomiun iv � m~uq( a hijknnmu~ oi �slmi qul
�jisnomjn Ï Ë��� Ï
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�� ÄÑÆ xyy�� � ÄÑÆ ^ Ï {xyy�| Ï Ùº» �Ä½ÊÑ � ¾À¼Ã½Ñ ÃÇ }ÂÄÊÊ¼ÄÊÔ Ï Ë¿ a hijkklmu~ n iv �ul � rt �w>a�� 
Ñ mnoih� iv a hi~ hqãã mu~ �qu~sq~ kn riuv khkujk Æ ×ÃÊÁÂ » c_ ÃÇ �gf }Ë�`�^Ä ÄÃ¼¾Î»À Æ ÐÄÅ»À �yd º� Ï

��ÃÈ¾Àº Æ xyy�� �ÃÈ¾Àº Æ Ó Ï {xyy�| Ï �»¼¼¾¿Å ÃÜ ºÄÑÄÔÄÌÄ VÀ ÊÄÈÈ»½ Ï >»¿»½ÄÊ }»Â Ä¿¼¾ÎÀ ÓÁÊÊ»¼¾¿ Æ {�º| Ø��d
º� Ï

�� ½ÁÎº¼»¿ Æ cÝÝÝ � � ½ÁÎº¼»¿ Æ ` Ï {cÝÝÝ| Ï �)k ¢qomiuq( µum® kl a hijknn ² �u wuohilsjomiu Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÆ
À»ÎÃ¿È »È¾¼¾Ã¿ Ï

��Áº¿ Æ xy�c� �Áº¿ Æ Ù Ï {xy�c| Ï �) k �ohsjoshk iv � jmkuom® j ¢kÎi(somiun Ï �¿¾×»½À¾¼Ñ ÃÇ gº¾ÎÄºÃ ` ½»ÀÀ Ï
��Ä¿È¾À Ä¿È Ä ¾Ô ÊÄÀÀÃ¿ Æ xyy�� �Ä¿È¾À Æ Ä Ï Ä¿È Ä ¾Ô ÊÄÀÀÃ¿ Æ ^ Ï {xyy�| Ï b »×»ÊÃÐÂ »¿¼ ÃÇ eÍÜ »Î¼Òe ½¾»¿¼»È

Ö½ÄÂ »ÌÃ½ÔÀ Ï f ÄÀ¼»½ VÀ ¼º»À¾À Æ �Á¿È �¿¾×»½À¾¼ÑÏ
��Ä¿ÀÔ¾ Æ xyyÝ� �Ä¿ÀÔ¾ Æ ` Ï {xyyÝ | Ï Ùº» Ä½Îº¾¼»Î¼Á½» Ä¿È ÂÁÀ¾ÎÄÊ ÊÃÅ¾Î Ä¿È ÎÂ ¾É Ï Ë¿ a hijkklmu~n iv o) k
»¼¼� wuokhuqomiuq( riãä sokh tsnmj riuv khkujk �w rt r ¼�� Ï

��Ä½Â Ä¿ Æ cÝÝc� �Ä½Â Ä¿ Æ g Ï {cÝÝc| Ï �ää (�mu~ µt� qul a qookhun ² �u wuohilsjomiu oi �'� kjoÀ�hmkuokl
�uq(�nmn qul � knm~u qul o) k µum® kl a hijknn Ï ` ½»¿¼¾Î»Ò� ÄÊÊ Æ À»ÎÃ¿È »È¾¼¾Ã¿ Ï

��ÄÀÀÇÃÊÔ Æ xyy�� �ÄÀÀÇÃ ÊÔ Æ � Ï {xyy�| Ï }ÃÁ¿È Ð½Ã Î»ÀÀ¾¿Å Ô¾¼ Ï Ë¿ a hijkklmu~ n iv o) k »¼¼Õ wuokhuqomiuq(
riãä sokh t snmj riuv khku jk �w rt r ¼Õ� Ï

��ÄÌ Ä¿È � »Ê¼Ã¿ Æ cÝÝÝ� �ÄÌ Æ ^ Ï f Ï Ä¿È � »Ê¼Ã¿ Æ � Ï b Ï {cÝÝÝ| Ï �mã s(qomiu t ilk(mu~ qul �uq(�nmn Ï
f Î� ½ÄÌ� ¾ÊÊ Æ �½È »È¾¼¾Ã¿ Ï

��ÄÛÛÄ½¾¿¾ Æ xyy_� �ÄÛÛÄ½¾¿¾ Æ � Ï {xyy_| Ï ^ ` ½ÃÐÃÀ»È b»À¾Å¿ ÇÃ½ Ä¿ ^ÁÈ¾Ã ` ½Ã Î»ÀÀ¾¿Å }ÑÀ¼»Â Ï �h~ qum¸ kl
�isul Ï

��ÄÛÛÄ½¾¿¾ Æ cÝÝÝÄ� �ÄÛÛÄ½¾¿¾ Æ � Ï {cÝÝÝÄ | Ï }ÃÂ» ^ÐÐÊ¾ÎÄ¼¾Ã¿À ÃÇ ¼º» }¿ÈeÍÜ � ¾Í½Ä½Ñ Ï Ë¿ a hijkklmu~n iv
o) k ¿ww Ì hq¸ m(mqu riãä sokh t snmj ��ãä inmsã Ï

��ÄÛÛÄ½¾¿¾ Æ cÝÝÝÍ � �ÄÛÛÄ½¾¿¾ Æ � Ï {cÝÝÝÍ | Ï Ùº» }ÃÁ¿È eÍÜ »Î¼ � ¾Í½Ä½Ñ Ï �h~ qum¸ kl �isul Æ � {x| Ø��dzy Ï
��ÄÛÛÄ½¾¿¾ Æ cÝÝ x� �ÄÛÛÄ½¾¿¾ Æ � Ï {cÝÝ x| Ï }ÃÁ¿È ` ½ÃÎ»ÀÀ¾¿Å Ì ¾¼º ¼º» }¿ÈeÍÜ � ¾Í½Ä½Ñ Ø ^¿ e×»½×¾»Ì Ï Ë¿
a hijkklmu~n iv o) k p o) wuokhuqomiuq( riuv khkujk iu � m~ moq( �slmi ³´ kjon ���±� ��»� Ï

��ÄÛÛÄ½¾¿¾ Ä¿È ^ÎÎÃ½À¾ Æ xyy_� �ÄÛÛÄ½¾¿¾ Æ � Ï Ä¿È ^ÎÎÃ½À¾ Æ Ö Ï {xyy_| Ï b »À¾Å¿¾¿Å Ä }ÃÁ¿È eÍÜ »Î¼ � ¾Í½Ä½Ñ Ï
Ë¿ a hijkklmu~ n iv o) k ¿ Ì hq¸m(mqu riãä sokh t snmj ��ãä inmsã Ï

��ÄÛÛÄ½Ã Ä¿È �ÄÌ½ÛÑ¿»Ô Æ cÝÝ x� �ÄÛÛÄ½Ã Æ å Ï Ä¿È �ÄÌ½ÛÑ¿»Ô Æ å Ï {cÝÝ x| Ï gÃÂÐ¾Ê¾¿Å f`�� z }¼½ÁÎ¼Á½»È
^ÁÈ¾Ã ¾¿¼Ã g Ï Ë¿ a hijkklmu~ n iv o) k � kjiul w³³³ ta³ >Àp ¯ih°n) iä qul ³Å) m'momiu Æ }Ä¿ åÃÀ» Æ
gÄÊ¾ÇÃ½¿¾Ä Ï

��»» Ä¿È `Ä½Ô Æ xyy�� �»» Æ � Ï Ä¿È `Ä½Ô Æ Ù Ï {xyy�| Ï bÄ¼ÄÔÃÌ ` ½Ã Î»ÀÀ Ä»¼ÌÃ½ÔÀ Ï Ë¿ a hijkklmu~n iv o) k
w³³³ Æ ×ÃÊÁÂ » _� Æ ÐÄÅ»À ºº�d ºyy Ï

�� ¾¿È»½Â Ä¿¿ Æ xyy x� � ¾¿È»½Â Ä¿¿ Æ � Ï {xyy x| Ï ^Ä Ëf^� Ò Ä �ÄÐ¾È ` ½Ã¼Ã¼ÑÐ¾¿Å �¿×¾½Ã¿Â »¿¼ ÇÃ½ gÃÂÐÁ¼»½
f ÁÀ¾Î }ÑÀ¼»Â À Ï riãä sokh t snmj �ishuq( Æ x� {�| Øº_d xÝÝ Ï

�� ¾¿ÈÀÄÑ Ä¿È � ½¾»ÎºÍÄÁÂ Æ xyyy� � ¾¿ÈÀÄÑÆ ^ Ï Ä¿È � ½¾»ÎºÍÄÁÂ Æ� Ï {xyyy| Ï Ùº»½» VÀ f Ã½» ÙºÄ¿ e¿» �ÄÑ
¼Ã �»Ä½ Ë¼ Ø f ÁÊ¼¾Ð Ê» �»Ð½»À»¿¼Ä¼¾Ã¿À ÃÇ f ÁÀ¾Î ¾¿ f`�� Òº Ï �ishuq( iv   k¡ t snmj ¢ knkqhj) Ï
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�� ¾Á »¼ ÄÊ ÏÆ cÝÝz� � ¾Á Æ å ÏÆ �Ô»½ Æ å ÏÆ åÄ¿¿»ÎÔ Æ å Ï � ÏÆ � ¾Á Æ � ÏÆ Ä¿È �»» Æ � Ï ^ Ï {cÝÝz| Ï ^Î¼Ã½ÒÃ½¾»¿¼»È
gÃ¿¼½ÃÊ }ÑÀ¼»Â b »À¾Å¿ Ø ^ � »ÀÐÃ¿À¾ÍÊ» Ö½ÄÂ »ÌÃ½Ô `»½ÀÐ»Î¼¾×» Ï w³³³ �hqunqjomiun iu riuohi( ��nokã
�kj)ui(i~� Æ xc {c| Ï

�f ÄÔºÃÁÊ Æ xyº�� f ÄÔºÃÁÊ Æ å Ï {xyº�| Ï � ¾¿»Ä½ ` ½»È¾Î¼¾Ã¿ Ø ^ ÙÁ¼Ã½¾ÄÊ �»×¾»Ì Ï Ë¿ a hijkklmu~n iv o) k w³³³ Æ
×ÃÊÁÂ » �� Æ ÐÄÅ»À �� xd�_Ý Ï

�f Ä¿ÜÁ¿Ä¼º »¼ ÄÊ ÏÆ cÝÝc� f Ä¿ÜÁ¿Ä¼º Æ Ó ÏÆ }ÄÊ»ÂÍ¾»½ Æ ` ÏÆ Ä¿È } ¾ÔÃ½Ä Æ Ù ÏÆ »È¾¼Ã½À {cÝÝc| Ï wuohilsjomiuoi ta³ > Ð² t s(omã klmq riuokuo � knjhmä omiu �qu~sq~ k Ï åÃº¿ � ¾Ê»Ñ Ä¿È }Ã¿À Æ �¼È Æ �»À¼ }ÁÀÀ»É Æ
�¿ÅÊÄ¿È Ï

�f Ä¿ÃÊ»ÀÎÁ Æ xyyº� f Ä¿ÃÊ»ÀÎÁ Æ b Ï ^ Ï {xyyº| Ï ^ bÄ¼ÄÔÃÌ `Ä¼¼»½¿ �Ä¿ÅÁÄÅ» Ï Ë¿ a hijkklmu~ n iv o) k p o)
a qookhu �qu~sq~ kn iv a hi~ hqãã mu~ riuv khkujk Ï

�f Ä½¼ �¿»Û Æ cÝÝc� f Ä½¼ �¿»Û Æ å Ï {cÝÝc| Ï e×»½×¾»Ì ÃÇ f`�� Òº }¼Ä¿ÈÄ½È {×»½À¾Ã¿
� ÏÝ| Ï Ù»Îº¿¾ÎÄÊ �»ÐÃ½¼ Ë}eËË�g åÙgxË}gcyË�� xx ÄzÝ� x Æ f`�� Ï Ä×Ä¾ÊÄÍ Ê» Ä¼
º¼¼Ð ØËËÌÌÌ ÏÎÀ»Ê¼ Ï¾¼ËÂÐ»ÅËÀ¼Ä¿ÈÄ½ÈÀËÂÐ»ÅÒºËÂÐ»ÅÒº Ïº¼Â Ï

�f Ä¼º»Ì À Ä¿È `ÄÀÕÁÄÊ» Æ xy_ x� f Ä¼º»Ì À Æ f Ï Ä¿È `ÄÀÕÁÄÊ» Æ å Ï {xy_ x| Ï �Ù}��b Æ Ä }Îº»ÈÁÊ»È `»½ÇÃ½Ò
Â Ä¿Î» �Ä¿ÅÁÄÅ» ÇÃ½ ¼º» g½ÁÂ Ä½ �»¿»½ÄÊ b »×»ÊÃÐÂ »¿¼ }ÑÀ¼»Â Ï Ë¿ a hijkklmu~n iv o) k »¼½» wuokhuqÀ
omiuq( riãä sokh t snmj riuv khku jk �w rt r �½»� Æ ÐÄÅ» c_� Ï

�f Ä¼º»Ì À Æ xy�y� f Ä¼º»Ì À Æ f Ï � Ï {xy�y| Ï �)k �kj)ui(i~ � iv riãä sokh t snmj Ï f ËÙ ` ½»ÀÀ Ï
�f Î f ¾ÊÊ»¿ Æ xyyz� f Î f ¾ÊÊ»¿ Æ � Ï {xyyz| Ï æË` Ë Ø e ½¾Å¾¿À Ä¿È f Ã¼¾×Ä¼¾Ã¿À Ï riãä sokh tsnmj �ishuq( Æ
x_ {z| Øz_dy� Ï

�f ÎgÄ½¼¿»ÑÆ cÝÝc� f ÎgÄ½¼¿»ÑÆ å Ï {cÝÝc| Ï �»¼º¾¿Ô¾¿Å ¼º» gÃÂÐÁ¼»½ f ÁÀ¾Î �Ä¿ÅÁÄÅ» Ø }ÁÐ»½gÃÊÊ¾È»½ Ï
riãä sokh t snmj �ishuq( Æ c� {z | Ø� xd�_ Ï

�f Î�»Ñ¿ÃÊÈÀ »¼ ÄÊ ÏÆ xyyy� f Î�»Ñ¿ÃÊÈÀ Æ b ÏÆ bÁÅÅ¾¿À Æ } ÏÆ �ÄÊÊ¾ Æ b ÏÆ Ä¿È f ÄÑ»½ Æ å Ï {xyyy| Ï b ¾À¼½¾ÍÁ¼»È
gºÄ½ÄÎ¼»½¾À¼¾ÎÀ ÃÇ }ÁÍÜ »Î¼ e ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å Ø ^¿ �×ÄÊÁÄ¼¾Ã¿ Ì ¾¼º ¼º» ` ½Ã Î»ÀÀ Ä¿È eÍÜ »Î¼
`Ä½ÄÈ¾ÅÂ À Ï Ë¿ a hijkklmu~n iv o) k »¼¼¼ � rt �iso) kqno ¢ k~ miuq( riuv khku jk Ï

�f »ÄÈ Æ xy xÝ� f »ÄÈ Æ � Ï � Ï {xy xÝ| Ï }Ã Î¾ÄÊ ÎÃ¿ÀÎ¾ÃÁÀ¿»ÀÀ Ä¿È ¼º» ÎÃ¿ÀÎ¾ÃÁÀ¿»ÀÀ ÃÇ Â »Ä¿¾¿Å Ï a ÀÑÎºÃÊÃÅ¾ÎÄÊ
ÓÁÊÊ»¼¾¿ Æ {º| Ø�yºdzÝ� Ï

�f »»ÕÁ»Ê »¼ ÄÊ ÏÆ xyyº� f »»ÕÁ»Ê Æ å ÏÆ �Ã½¼Ã¿ Æ Ù Ï Ó ÏÆ Ö½Ä¿Î» Æ � Ï Ó ÏÆ f »ÊÊÃ¿» Æ g ÏÆ Ä¿È b ÄÊ×¾ Æ } Ï {xyyº| Ï Ö½ÃÂ
bÃÂÄ¾¿ f ÃÈ»ÊÀ ¼Ã ^ ½Îº¾¼»Î¼Á½» Ö½ÄÂ »ÌÃ½ÔÀ Ï � rt �w>��± � �iv o¡ qhk ³u~ mu kkhmu~   iokn Æ cc {�| Ï

�f »ÊÊ»½ »¼ ÄÊ ÏÆ cÝÝ�� f »ÊÊ»½ Æ } Ï å ÏÆ g ÊÄ½Ô Æ ^ Ï f ÏÆ Ä¿È ÖÁ¼ÄÅÄÂ ¾ Æ Ù Ï {cÝÝ�| Ï f ÃÈ»Ê b ½¾×»¿ b »×»ÊÃÐÂ »¿¼ Ï
w³³³ �iv o¡ qhk Ï

�f »ÊÊ¾¿Å»½ »¼ ÄÊ ÏÆ xyy x� f »ÊÊ¾¿Å»½ Æ b Ï � ÏÆ �Ä½¿»¼¼ Æ � Ï � ÏÆ Ä¿È f Ã¿¼Ò�»Ñ¿ÄÁÈ Æ Ó Ï {xyy x| Ï �)k ¯k( (À
okãä khkl �'� kjo¹ t snmjq( �ää (mjqomiun iv �'� kjoÀ�hmkuokl �iv o¡ qhk �kj)ui(i~ � Æ ÎºÄÐ¼»½ � ¾½¼ÁÄÊ b ¾Å¾¼ÄÊ
} ¾Å¿ÄÊ ` ½Ã Î»ÀÀ¾¿Å ¾¿ Ä¿ eÍÜ »Î¼Òe ½¾»¿¼»È }ÑÀ¼»Â Æ ÐÄÅ»À x__d xyz Ï f ËÙ ` ½»ÀÀ Ï

�f »Á¿¾»½ Æ xyy�� f »Á¿¾»½ Æ � Ï {xyy�| Ï Ùº» ` ¾Ð »À Ä¿È Ö¾Ê¼»½ ^ ½Îº¾¼»Î¼Á½» Ï Ë¿ gÃÐÊ¾»¿ Æ å Ï e Ï Ä¿È }ÎºÂ ¾È¼ Æ
b Ï g ÏÆ »È¾¼Ã½À Æ a qookhu �qu~sq~ kn iv a hi~hqã � knm~u Æ ×ÃÊÁÂ » ×ÃÊ Ïx Æ ÎºÄÐ¼»½ cc Ï ^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ

�f ¾Î½ÃÀÑÀ¼»Â À Æ � f ¾Î½ÃÀÑÀ¼»Â À Æ } Ï �ÃÌ ¼Ã Ì½¾¼» ÈÃÎ ÎÃÂÂ»¿¼À ÇÃ½ ¼º» Ü Ä×ÄÈÃ Î ¼ÃÃÊ Ï `ÁÍÊ¾Àº»È Ã¿Ê¾¿»
Ä¼ Ü Ä×Ä ÏÀÁ¿ ÏÎÃÂ ËÜ cÀ»ËÜ Ä×ÄÈÃ ÎËÌ½¾¼¾¿ÅÈÃ ÎÎÃÂÂ»¿¼À Ï
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�f ¾Ê¾ »¼ ÄÊ ÏÆ xyy�� f ¾Ê¾ Æ � ÏÆ `ÄÎº»¼ Æ Ö ÏÆ Ó»¿ÑÄº¾Ä Æ Ë ÏÆ Ä¿È �ÈÈÑÆ Ö Ï {xyy�| Ï f »¼ÄÂÃÈ»Ê¾¿Å ¾¿ ee Ï ee` Ò
}�^ Vy� �Ã½ÔÀºÃÐ ÀÁÂÂÄ½ÑÏ

�ff^ Æ xyy_� ff^ {xyy_| Ï tw�w »¹� � koqm(kl �ä kjm® jqomiu Ï f Ëb Ë f Ä¿ÁÇÄÎ¼Á½»½À ^ ÀÀÃ Î¾Ä¼¾Ã¿ Æ �ÃÀ
^¿Å»Ê»À Ï

�f ÃÃ½» »¼ ÄÊ ÏÆ xyyº� f ÃÃ½» Æ Ó ÏÆ � ÊÄÀÍ »½Å Æ Ó ÏÆ Ä¿È ÓÄ»½ Æ Ù Ï {xyyº| Ï ^ f ÃÈ»Ê ÇÃ½ ¼º» ` ½»È¾Î¼¾Ã¿ ÃÇ
Ùº½»ÀºÃÊÈÀ Æ �ÃÁÈ¿»ÀÀ Æ Ä¿È `Ä½¼¾ÄÊ �ÃÁÈ¿»ÀÀ Ï �ishuq( iv o) k �slmi ³ u~ mukkhmu~ � ijmko� Æ z� {z| Øcczd
czÝ Ï

�f ÃÀ»½ Ä¿È Ä ¾»½À¼½ÄÀÛ Æ xyy�� f ÃÀ»½ Æ } Ï Ä¿È Ä ¾»½À¼½ÄÀÛ Æ e Ï {xyy�| Ï Ùº» �Ü»Î¼ ÃÇ eÍÜ »Î¼Òe ½¾»¿¼»È Ö½ÄÂ»Ò
ÌÃ½ÔÀ Ã¿ b»×»ÊÃÐ»½ ` ½ÃÈÁÎ¼¾× ¾¼ÑÏ w³³³ riãä sokh Æ ÐÄÅ»À z�d �x Ï

�f Á½Ä¼Ä Æ xy_y� f Á½Ä¼Ä Æ Ù Ï {xy_y| Ï `»¼½¾ Ä »¼À Ø ` ½ÃÐ»½¼¾»À Æ ^¿ÄÊÑÀ¾À Ä¿È ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a hijkklmu~n
iv o) k w³³³ Æ ×ÃÊÁÂ» ºº Ï

�ÄÄÔÄ¼Ä¿ ¾ Ä¿È eÔÁ¿Ã Æ xyy_� ÄÄÔÄ¼Ä¿ ¾ Æ Ù Ï Ä¿È eÔÁ¿Ã Æ � Ï {xyy_| Ï }ÃÁ¿È e¿¼ÃÊÃÅÑ ÇÃ½ gÃÂÐÁ¼Ä¼¾Ã¿ÄÊ
^ÁÈ¾¼Ã½Ñ }Î»¿» ^¿ÄÊÑÀ¾À Ï Ë¿ a hijkklmu~ v ih o) k »¼¼½ jiuv khku jk iv o) k �ã khmjqu � nnijmqomiu v ih
� hom® jmq( wuok( (m~ ku jk Ï

�Ä»ÊÀÃ¿ Æ xyyz� Ä »ÊÀÃ¿ Æ g Ï {xyyz| Ï ^ ÖÃ½ÁÂ ÇÃ½ Ö¾¼¼¾¿Å ¼º» ÙÄÀÔ Ï w³³³ riãä sokh Æ cº {�| ØxÝz Ï
�Ä»�Ù Æ xyyÝ � Ä »�Ù {xyyÝ| Ï �jihk± m(k �qu~sq~ k ¢kv khku jk¹ ¢ k(kqnk � ¹� Ï Ä»�Ù gÃÂÐÁ¼»½ Ë¿Î Ï
�Ä ¾Á »¼ ÄÊ ÏÆ cÝÝz� Ä ¾Á Æ å ÏÆ æÃÁ Æ å ÏÆ Ä¿È � »¿ Æ ^ Ï {cÝÝz| Ï eÃÐ¿ Ø ^¿ ÃÍÜ »Î¼ÒÃ½¾»¿¼»È Ð»¼½¾ ¿»¼À Ä¿È ¾¼À

¾¿¼»Å½Ä¼»È »¿×¾½Ã¿Â »¿¼ Ï Ù»Îº¿¾ÎÄÊ ½»ÐÃ½¼ Æ g ¾¼Ñ �¿¾×»½À¾¼Ñ ÃÇ Ä»Ì �Ã½Ô Ï
�ÄÃÍÊ» »¼ ÄÊ ÏÆ cÝÝc� ÄÃÍÊ» Æ å ÏÆ Ó ¾ÈÈÊ» Æ � ÏÆ Ä¿È Ù»ÂÐ»½Ã Æ � Ï {cÝÝc| Ï f »¼ÄÐºÃ½ Ä¿È f »¼Ã¿ÑÂÑ ¾¿ eÍÜ »Î¼Ò
e ½¾»¿¼»È b »À¾Å¿ `Ä¼¼»½¿À Ï Ë¿ a hijkklmu~ n iv o) k �Õo) �snohq(qnmqu riãä sokh � jmku jk riuv khku jk
�� �r����� Æ f »ÊÍÃÁ½¿» Æ ^ÁÀ¼½ÄÊ¾Ä Ï

�ÄÑÅÄÄ½È Æ xy_�� ÄÑÅÄÄ½È Æ � Ï {xy_�| Ï ÓÄÀ¾Î gÃ¿Î»Ð¼À ¾¿ ee ` ½ÃÅ½ÄÂÂ ¾¿Å Ï Ë¿ a hijkklmu~ n iv o) k »¼½Ò
�w >a��  ¡ih°n) iä iu �'� kjoÀihmkuokl ä hi~ hqãã mu~ Æ ÐÄÅ»À xc_d x�c Ï

�ÄÑÅÄÄ½È Æ cÝÝ x� ÄÑÅÄÄ½È Æ � Ï {cÝÝ x| Ï ee ¾À �ÄÀÑ ¼Ã �»Ä½¿ ÍÁ¼ }»ÊÈÃÂ ÙÄÁÅº¼ Ï Ë¿×¾¼»È ¼ÄÊÔ ¾¿ ¼º» cÝÝ x
gÃ¿Ç»½»¿Î» Ã¿ eÍÜ »Î¼ e ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å Æ }ÑÀ¼»Â À Æ �Ä¿ÅÁÄÅ»À Ä¿È ^ÐÐÊ¾ÎÄ¼¾Ã¿À Æ ee`}�^ Ý x Ï

�ÄÑÅÄÄ½È Ä¿È b ÄºÊ Æ xyº_� ÄÑÅÄÄ½È Æ � Ï Ä¿È b ÄºÊ Æ e Ï {xyº_| Ï Ùº» b »×»ÊÃÐÂ »¿¼ ÃÇ ¼º» } ¾ÂÁÊÄ �Ä¿ÅÁÄÅ»À Ï
Ë¿ a hijkklmu~ n iv o) k »no riuv khkujk iu o) k Ñ mnoih� iv a hi~hqãã mu~ �qu~sq~ kn Ï

�eÅÈ»¿ Ä¿È � ¾ÎºÄ½ÈÀ Æ xyz�� eÅÈ»¿ Æ g Ï � Ï Ä¿È � ¾ÎºÄ½ÈÀ Æ Ë Ï ^ Ï {xyz�| Ï �)k t kqumu~ iv t kqumu~ Ï � Ä½Ò
ÎÃÁ½¼ Æ Ó½ÄÎ» Í �Ã½ÊÈ Æ Ä »Ì �Ã½Ô Ï

�ef� Æ cÝÝ�� ef� {cÝÝ�| Ï �¿¾�»È f ÃÈ»Ê¾¿Å �Ä¿ÅÁÄÅ» {�f�| }Ð»Î¾�ÎÄ¼¾Ã¿ Ø Ë¿Ç½ÄÀ¼½ÁÎ¼Á½» Æ ×»½À¾Ã¿
c ÏÝ Ï

�eÐÈÑÔ» Æ xyyc� eÐÈÑÔ» Æ � Ï {xyyc| Ï ¢kv qjoihmu~ �'� kjoÀ�hmkuokl ±hqã k¡ih°n Ï `ºb ¼º»À¾À Æ �¿¾×»½À¾¼Ñ
ÃÇ ËÊÊ¾¿Ã¾À Ä¼ � ½ÍÄ¿ÄÒgºÄÂÐÄ¾Å¿ Ï

�eÐÈÑÔ» Ä¿È åÃº¿ÀÃ¿ Æ xyyÝ � eÐÈÑÔ» Æ � Ï Ä¿È åÃº¿ÀÃ¿ Æ � Ï {xyyÝ | Ï �»ÇÄÎ¼Ã½¾¿Å Æ Ä¿ ^ ¾È ¾¿ b »À¾Å¿¾¿Å
^ÐÐÊ¾ÎÄ¼¾Ã¿ Ö½ÄÂ »ÌÃ½ÔÀ Ä¿È �×ÃÊ×¾¿Å eÍÜ »Î¼ÒÃ½¾»¿¼»È }ÑÀ¼»Â À Ï Ë¿ a hijkklmu~ iv ��ãä inmsã iu
�'� kjo �hmkuokl a hi~ hqãã mu~ ³ãä ) qnm¸ mu~ a hqjomjq( �ää (mjqomiun �� ��a�� Ï
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�eÐ»¿º»¾Â Ä¿È � ¾ÊÊÀÔÑÆ xyyº� eÐ»¿º»¾Â Æ ^ Ï � Ï Ä¿È � ¾ÊÊÀÔÑÆ ^ Ï } Ï {xyyº| Ï �m~uq(n qul ��nokã n Ï ` ½»¿Ò
¼¾Î» �ÄÊÊ Æ À»ÎÃ¿È »È¾¼¾Ã¿ Ï

�e V� ¾Ã½ÈÄ¿ Æ cÝÝc� e V� ¾Ã½ÈÄ¿ Æ f Ï {cÝÝc| Ï Ù»Îº¿¾ÎÄÊ � »ÐÃ½¼ Ã¿ gPP `»½ÇÃ½ÂÄ¿Î» Ï Ù»Îº¿¾ÎÄÊ �»ÐÃ½¼
Ä x�y� Æ Ë}eËË�g åÙgxË}gccË��cx Ï

�e ÀÌÃÃÈ Æ xyº�� e ÀÌÃÃÈ Æ g Ï � Ï {xyº�| Ï ±ijsn iu t kqumu~ ¿i(sã k »² ³Åä (ihqomiun mu �kã quomj �ä qjk Ï
f ÃÁÊÃ¿ Æ Ùº» �ÄÅÁ» Ï

�`Ä½ÔÀ Æ xyy�� `Ä½ÔÀ Æ Ù Ï f Ï {xyy�| Ï Ì isulkl �j) kls(k iv a hijknn   ko¡ih°n Ï `ºb ¼º»À¾À Æ �¿¾×»½À¾¼Ñ ÃÇ
gÄÊ¾ÇÃ½¿¾Ä Ä¼ Ó»½Ô»Ê»ÑÏ

�`»»¼»½À »¼ ÄÊ ÏÆ cÝÝÝ� `»»¼»½À Æ � ÏÆ f Î^ÈÄÂ À Æ } ÏÆ Ä¿È �»½½»½Ä Æ ` Ï {cÝÝÝ | Ï Ë¿À¼½ÁÂ »¿¼ }ÃÁ¿È b »ÀÎ½¾Ð¼¾Ã¿
¾¿ ¼º» gÃ¿¼»É¼ ÃÇ f`�� Òº Ï Ë¿ a hijkklmu~n iv o) k ���� wuokhuqomiuq( riãä sokh t snmj riuv khku jk Æ
}Ä¿ Ö½Ä¿Î¾ÀÎÃ Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�`»¼½¾ Æ xy�c� `»¼½¾ Æ g Ï {xy�c| Ï Ó iããsum° qomiu ã mo �soiã qoku Ï `ºb ¼º»À¾À Æ Ù»Îº¿¾ÀÎº» �¿¾×»½À¾¼Ä¼
bÄ½Â À¼ÄÈ¼ Æ �»½Â Ä¿ÑÏ

�`»¼¼»½À »¼ ÄÊ ÏÆ xyyy� `»¼¼»½À Æ � ÏÆ �»½½»½Ä Æ ` ÏÆ Ä¿È ^ÂÄ¼½¾Ä¾¿ Æ � Ï {xyyy| Ï ^ÁÈ¾Ã g� ÇÃ½ Ë¿À¼½ÁÂ »¿¼
b»ÀÎ½¾Ð¼¾Ã¿ {Ù¾ÂÍ½» } ¾Â ¾ÊÄ½¾¼Ñ | Ï Ù»Îº¿¾ÎÄÊ ½»ÐÃ½¼ Æ f`�� Ï

�` Ç»¾Ü»½ Æ xyyy� ` Ç»¾Ü»½ Æ } Ï {xyyy| Ï Ùº» ËÂÐÃ½¼Ä¿Î» ÃÇ `»½Î»Ð¼¾×» ^ÈÄÐ¼Ä¼¾Ã¿ ÃÇ }ÃÁ¿È Ö»Ä¼Á½»À ¾¿
^ÁÈ¾Ã gÃ¿¼»¿¼ ` ½Ã Î»ÀÀ¾¿Å Ï Ë¿ �aw³ �oihq~ k qul ¢ kohmkÎq( v ih wã q~ k qul ¿mlki � qoq'qnkn ¿ww Æ ÐÄÅ»À
�c_d��º Æ }Ä¿ åÃÀ» Æ gÄÊ¾ÇÃ½¿¾Ä Æ �}^ Ï

�`º¾Ê¾ÐÀ»¿ Æ xyy�� `º¾Ê¾ÐÀ»¿ Æ � Ï {xyy�| Ï ¯ Ä¼»½Àº»È �»À»Ä½Îº Ù½ÄÈ¾¼¾Ã¿À ¾¿ �ÁÂ Ä¿ gÃÂÂÁ¿¾ÎÄ¼¾Ã¿À
Ùº»Ã½Ñ Æ ÎºÄÐ¼»½ Ùº» gÃÃ½È¾¿Ä¼»È f Ä¿ÄÅ»Â »¿¼ ÃÇ f »Ä¿¾¿Å Ùº»Ã½Ñ ÃÇ `»Ä½Î» Æ g½Ã¿»¿¿ Ä¿È ^ ÀÀÃ Î¾Ä¼»À Ï
}¼Ä¼» �¿¾×»½À¾¼Ñ ÃÇ Ä»Ì �Ã½Ô ` ½»ÀÀ Ï

�`ÃÐ» Æ xyy xÄ� `ÃÐ» Æ } ÏÆ »È¾¼Ã½ {xyy xÄ | Ï �) k ¯k( (Àokãä khkl i'� kjo¾ t snmjq( �ää (mjqomiun iv �'� kjoÀ
�hmkuokl �kj)ui(i~ � Ï f ËÙ ` ½»ÀÀ Ï

�`ÃÐ» Æ xyy_Ä� `ÃÐ» Æ } Ï {xyy_Ä| Ï Ùº» } ¾½»¿ f ÁÀ¾ÎË}ÃÁ¿È `ÄÎÔÄÅ» ÇÃ½ }ÕÁ»ÄÔ }ÂÄÊÊ¼ÄÊÔ Ï Ë¿ a hijkklÀ
mu~ n iv o) k »¼¼½ riuv khkujk iu �'� kjo �hmkuokl a hi~ hqãã mu~ ¾ ��nokã n qul �ää (mjqomiu ���a���¼½� �riãä qumiu t qokhmq(� Ï

�`ÃÐ» »¼ ÄÊ ÏÆ cÝÝ x� `ÃÐ» Æ } ÏÆ �¿ÅÍ»½Å Æ ^ ÏÆ �ÃÊÂ Æ Ö ÏÆ Ä¿È �ÃÊÇ Æ ^ Ï {cÝÝ x| Ï Ùº» b ¾À¼½¾ÍÁ¼»È ` ½Ã Î»ÀÀ¾¿Å
�¿×¾½Ã¿Â »¿¼ ÇÃ½ � ¾ÅºÒ`»½ÇÃ½Â Ä¿Î» b ¾À¼½¾ÍÁ¼»È f ÁÊ¼¾Â »È¾Ä ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a hijkklmu~ n iv o) k ���»
w³³³ ts(omã klmq �kj)ui(i~� qul �ää (mjqomiun riuv khkujk Ï

�`ÃÐ» Æ xy_º� `ÃÐ» Æ } Ï Ù Ï {xy_º| Ï ^ }ÂÄÊÊ¼ÄÊÔÒ_ÝÒÍÄÀ»È f ÁÀ¾Î ÙÃÃÊÔ¾¼ Ï Ë¿ a hijkklmu~n iv o) k »¼½ Ð
wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �½ Ð� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï ^ ÊÀÃ ¾¿ åÃÁ½¿ÄÊ
ÃÇ eÍÜ »Î¼Òe ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å x{x| Ø �Ò xz Ï

�`ÃÐ» Æ xyy xÍ � `ÃÐ» Æ } Ï Ù Ï {xyy xÍ | Ï eÍÜ »Î¼Òe ½¾»¿¼»È b »À¾Å¿ � Ê»Â »¿¼À ¾¿ ¼º» feb� }ÑÀ¼»Â Ï �ishuq(
iv �'� kjoÀ�hmkuokl a hi~hqãã mu~ Ï

�`ÃÐ» Æ xyy xÎ� `ÃÐ» Æ } Ï Ù Ï {xyy xÎ| Ï �)k ¯k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mjqomiun iv �'� kjoÀ�hmkuokl
�iv o¡ qhk �kj)ui(i~� Æ ÎºÄÐ¼»½ Ë¿¼½ÃÈÁÎ¼¾Ã¿ ¼Ã feb� Ø Ùº» f ÁÀ¾ÎÄÊ eÍÜ »Î¼ b »×»ÊÃÐÂ »¿¼ �¿×¾½Ã¿Â »¿¼ Æ
ÐÄÅ»À _�d xÝ� Ï f ËÙ ` ½»ÀÀ Ï
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�`ÃÐ» Æ xyy xÈ � `ÃÐ» Æ } Ï Ù Ï {xyy xÈ | Ï �)k ¡k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mjqomiun iv �'� kjoÀ�hmkuokl
�iv o¡ qhk �kj)ui(i~ � Æ ÎºÄÐ¼»½ f ÄÎº¾¿» ÙÃ¿ÅÁ»À � Ë Ø eÍÜ »Î¼Òe ½¾»¿¼»È }ÃÇ¼ÌÄ½» b»À¾Å¿ Æ ÐÄÅ»À �cdz_ Ï
f ËÙ ` ½»ÀÀ Ï

�`ÃÐ» Æ xyyc� `ÃÐ» Æ } Ï Ù Ï {xyyc| Ï Ùº» }Âe� » f ÁÀ¾Î � »Ð½»À»¿¼Ä¼¾Ã¿ Æ b »ÀÎ½¾Ð¼¾Ã¿ �Ä¿ÅÁÄÅ» Æ Ä¿È Ë¿¼»½Ò
ÎºÄ¿Å» ÖÃ½Â Ä¼ Ï Ë¿ a hijkklmu~ n iv o) k »¼¼� wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �¼�� Ï
gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï ^ ÊÀÃ ¾¿ åÃÁ½¿ÄÊ ÃÇ eÍÜ »Î¼Òe ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å x{x| Ø �Òxz Ï

�`ÃÐ» Æ xyyz� `ÃÐ» Æ } Ï Ù Ï {xyyz| Ï Ùº» f ÁÀ¾ÎÄÊ eÍÜ »Î¼ b»×»ÊÃÐÂ »¿¼ �¿×¾½Ã¿Â»¿¼ Ø feb� {Ù»¿ �»Ä½À ÃÇ
f ÁÀ¾Î }ÃÇ¼ÌÄ½» ¾¿ }ÂÄÊÊ¼ÄÊÔ | Ï Ë¿ a hijkklmu~n iv o) k »¼¼p wuokhuqomiuq( riãä sokh t snmj riuv khku jk
�w rt r¼p� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�`ÃÐ» Æ xyyº� `ÃÐ» Æ } Ï Ù Ï {xyyº| Ï tsnmjq( � m~uq( Æ ÎºÄÐ¼»½ eÍÜ »Î¼ÒÃ½¾»¿¼»È f ÁÀ¾Î �»Ð½»À»¿¼Ä¼¾Ã¿ Ï }Ì»¼À
Ä¿È æ»¾¼Ê¾¿Å»½ Ï

�`ÃÐ» Æ xyy_Í � `ÃÐ» Æ } Ï Ù Ï {xyy_Í | Ï f ÃÈ»Ê¾¿Å f ÁÀ¾ÎÄÊ }¼½ÁÎ¼Á½»À ÄÀ �×»¿¼�»¿»½Ä¼Ã½À Ï Ë¿ a hijkklmu~n iv
o) k »¼¼½ wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r¼½� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

�`ÃÐ» Æ cÝÝ x� `ÃÐ» Æ } Ï Ù Ï {cÝÝ x| Ï �Öskq° ² �ä ku a khniuq( riãä somu~ qul t s(omã klmq Æ ÎºÄÐ¼»½ f ÁÀ¾Î
Ä¿È }ÃÁ¿È ` ½Ã Î»ÀÀ¾¿Å ¾¿ }ÕÁ»ÄÔ � À¾¿Å } ¾½»¿ Ï ` ½»¿¼¾Î» �ÄÊÊ Ï

�`ÃÐ» Æ cÝÝ�� `ÃÐ» Æ } Ï Ù Ï {cÝÝ�| Ï �»Î»¿¼ b»×»ÊÃÐÂ »¿¼À ¾¿ } ¾½»¿ Ø f ÃÈ»Ê¾¿Å Æ gÃ¿¼½ÃÊ Ä¿È Ë¿¼»½ÄÎ¼¾Ã¿ ÇÃ½
�Ä½Å»ÒÀÎÄÊ» b ¾À¼½¾ÍÁ¼»È f ÁÀ¾Î }ÃÇ¼ÌÄ½» Ï Ë¿ a hijkklmu~n iv o) k ���È wuokhuqomiuq( riãä sokh t snmj
riuv khkujk �w rt r ��È� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï ^ ÊÀÃ ¾¿ åÃÁ½¿ÄÊ ÃÇ eÍÜ »Î¼Òe ½¾»¿¼»È ` ½ÃÅ½ÄÂ Ò
Â ¾¿Å x{x| Ø �Ò xz Ï

�`ÃÐ» Æ cÝÝz� `ÃÐ» Æ } Ï Ù Ï {cÝÝz| Ï }ÃÁ¿È Ä¿È f ÁÀ¾Î ` ½Ã Î»ÀÀ¾¿Å ¾¿ }ÁÐ»½gÃÊÊ¾È»½ Ï �¿ÐÁÍÊ¾Àº»È ÍÃÃÔ
È½ÄÇ¼ Ï

�`ÃÐ» Ä¿È �ÄÂ ÄÔ½¾Àº¿Ä¿ Æ cÝÝ�� `ÃÐ» Æ } Ï Ù Ï Ä¿È �ÄÂÄÔ½¾Àº¿Ä¿ Æ g Ï {cÝÝ�| Ï Ùº» g½»Ä¼» } ¾Å¿ÄÊ � ¾Í½Ä½Ñ
{×} ¾ÛÛÊ» ×| Ø b »À¾Å¿ Æ ËÀÀÁ»À Ä¿È ^ÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a hijkklmu~ n iv o) k ���È wuokhuqomiuq( riãä sokh t snmj
riuv khkujk �w rt r ��È� Ï

�`ÃÀ¿ÄÔ »¼ ÄÊ ÏÆ xyy�� `ÃÀ¿ÄÔ Æ � Ï å ÏÆ �Ä×»¿È»½ Æ � Ï � ÏÆ Ä¿È � ¾¿ Æ � Ï f Ï {xyy�| Ï ^ÈÄÐ¼¾×» Ð¾Ð»Ê¾¿» Ø Ä¿
ÃÍÜ »Î¼ À¼½ÁÎ¼Á½ÄÊ ÐÄ¼¼»½¿ ÇÃ½ ÄÈÄÐ¼¾×» ÄÐÐÊ¾ÎÄ¼¾Ã¿À Ï Ë¿ a hijkklmu~ n iv o) k Èhl a qookhu �qu~sq~ kn iv
a hi~hqãã mu~ riuv khkujk Æ f Ã¿¼¾Î»ÊÊÃ Æ ËÊÊ¾¿Ã¾À Ï

�`ÁÎÔ»¼¼» Æ xy__� `ÁÎÔ»¼¼» Æ f Ï {xy__| Ï Ùº» `Ä¼Îº»½ Ï Ë¿ a hijkklmu~ n iv o) k »¼½½ wuokhuqomiuq( t snmj
riuv khkujk �w rt r �½½� Æ ÐÄÅ»À zcÝdzcy Ï

�`ÁÎÔ»¼¼» Æ xyy xÄ� `ÁÎÔ»¼¼» Æ f Ï {xyy xÄ| Ï gÃÂÍ¾¿¾¿Å �×»¿¼ Ä¿È } ¾Å¿ÄÊ ` ½Ã Î»ÀÀ¾¿Å ¾¿ ¼º» f^� � ½ÄÐº¾ÎÄÊ
` ½ÃÅ½ÄÂÂ ¾¿Å �¿×¾½Ã¿Â»¿¼ Ï riãä sokh t snmj �ishuq( Ï

�`ÁÎÔ»¼¼» Æ xyy xÍ � `ÁÎÔ»¼¼» Æ f Ï {xyy xÍ | Ï ÖÙ} Ø ^ �»ÄÊÒ¼¾Â » f Ã¿¾¼Ã½ ÇÃ½ f ÁÊ¼¾Ð½Ã Î»ÀÀÃ½ f ÁÀ¾Î }Ñ¿¼º»À¾À Ï
riãä sokh t snmj �ishuq( Æ x� {�| Ø�_d�º Ï

�`ÁÎÔ»¼¼» Æ xyy�� `ÁÎÔ»¼¼» Æ f Ï {xyy�| Ï `Á½» b Ä¼Ä Ø ^¿Ã¼º»½ Ë¿¼»Å½Ä¼»È gÃÂÐÁ¼»½ f ÁÀ¾Î �¿×¾½Ã¿Â »¿¼ Ï
Ë¿ a hijkklmu~ n iv o) k �kjiul wuokhji( (k~ k riãä sokh t snmj riujkhon Æ ÐÄÅ»À �ºdz x Æ ÙÄÎº ¾ÔÄÌÄ Ï

�`ÁÎÔ»¼¼» Æ xyyºÄ� `ÁÎÔ»¼¼» Æ f Ï {xyyºÄ| Ï `Á½» bÄ¼Ä Ï Ë¿ a hijkklmu~ n iv o) k »¼¼ Ð wuokhuqomiuq( t snmj
riuv khkujk �w rt r �¼ Ð� Æ ÐÄÅ»À cczd ccº Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï
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�`ÁÎÔ»¼¼» Æ xyyºÍ � `ÁÎÔ»¼¼» Æ f Ï {xyyºÍ | Ï `Á½» b Ä¼Ä Ø �»Î»¿¼ ` ½ÃÅ½»ÀÀ Ï Ë¿ a hijkklmu~n iv o) k �) mhl
wuokhji( (k~ k riãä sokh tsnmj ±knomÎq Æ ÐÄÅ»À xdz Æ ÙÃÔÑÃ Æ åÄÐÄ¿ Ï

�`ÁÎÔ»¼¼» Æ cÝÝc� `ÁÎÔ»¼¼» Æ f Ï {cÝÝc| Ï f ÄÉ Ä¼ }»×»¿¼»»¿ Ï riãä sokh t snmj �ishuq( Æ c� {z| Ø� xdz� Ï
�`ÁÎÔ»¼¼» Æ cÝÝz� `ÁÎÔ»¼¼» Æ f Ï {cÝÝz| Ï a l � ijsã kuoqomiu Ï
�`ÁÎÔ»¼¼» »¼ ÄÊ ÏÆ xyy_� `ÁÎÔ»¼¼» Æ f ÏÆ ^Ð»Ê Æ Ù ÏÆ Ä¿È æ¾ÎÄ½»ÊÊ¾ Æ b Ï {xyy_| Ï � »ÄÊÒ¼¾Â » ^ÁÈ¾Ã ^¿ÄÊÑÀ¾À ÙÃÃÊÀ

ÇÃ½ `È Ä¿È f}` Ï Ë¿ a hijkklmu~ n iv o) k »¼¼½ wuokhuqomiuq( t snmj riuv khkujk �w rt r �¼½� Ï gÃÂÐÁ¼»½
f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�`Á½¿ºÄÅ»¿ Ä¿È f »¾¿» Æ cÝÝÝ � `Á½¿ºÄÅ»¿ Æ � Ï Ä¿È f »¾¿» Æ Ä Ï {cÝÝÝ| Ï � ¾Ê¿ Ò ¼º» ÂÐ»ÅÒz ÐÄ½ÄÂ »¼½¾Î ÄÁÈ¾Ã
ÎÃÈ¾¿Å ¼ÃÃÊÀ Ï Ë¿ a hijkklmu~ n iv w� r�� ���� Ï

��»ÅÅ¾Ã Æ cÝÝc� �»ÅÅ¾Ã Æ � Ï {cÝÝc| Ï f »¼ÄÂÃÈ»Ê¾¿Å Ó»ºÄ×¾ÃÁ½ÄÊ ^ ÀÐ »Î¼À Ø ¼º» gÄÀ» ÃÇ �f� }¼Ä¼» f ÄÎº¾¿»À Ï
wuok~ hqokl � knm~u qul a hijknn �kj)ui(i~� Ï

�� ¾ÈÈ»ÊÊ Ä¿È Ó»¿Î¾¿Ä Æ xyy�� � ¾ÈÈ»ÊÊ Æ ^ Ï Ä¿È Ó»¿Î¾¿Ä Æ � Ï {xyy�| Ï gÂ ¾É Ã¿ ¿Ã¿ÒÁ¿¾É ÐÊÄ¼ÇÃ½Â À Ï Ë¿
a hijkklmu~n iv o) k »¼¼Ò wuokhuqomiuq( riãä sokh t snmj riuv khkujk �w rt r ¼Ò� Ï

��ÃÍ»½¼À Ä¿È åÃº¿ÀÃ¿ Æ xyy�� �ÃÍ»½¼À Æ b Ï Ä¿È åÃº¿ÀÃ¿ Æ � Ï {xyy�| Ï �×ÃÊ×» Ö½ÄÂ »ÌÃ½ÔÀ ¾¿¼Ã bÃÂ Ä¾¿Ò
}Ð»Î¾�Î �Ä¿ÅÁÄÅ»À Ï Ë¿ a hijklmu~ n iv o) k Èhl wuokhuqomiuq( riuv khku jk iu a qookhu �qu~sq~ kn v ih
a hi~hqãã mu~ Æ f Ã¿¼¾Î»ÊÊ¾ Æ Ë� Æ �}^ Ï

��ÃÍÊ»ÈÃ Æ cÝÝc� �ÃÍÊ»ÈÃ Æ � Ï {cÝÝc| Ï �^`` Ëb Ø �ÃÍÁÀ¼ �»ÄÊ Ù ¾Â » ^ÁÈ¾Ã ` ½Ã Î»ÀÀ¾¿Å Ì ¾¼º g�^f Ï Ë¿
a hijkklmu~n iv Õo) wuokhuqomiuq( riuv khkujk iu � m~ moq( �slmi ³´ kjon Æ �ÄÂÍÁ½Å Æ �»½Â Ä¿ÑÏ

��ÃÈ»¼ Ä¿È gÃ¾¿¼» Æ xy_z� �ÃÈ»¼ Æ � Ï Ä¿È gÃ¾¿¼» Æ ` Ï {xy_z| Ï Öe�f�} Ø gÃÂÐÃÀ¾¼¾Ã¿ Ä¿È }Îº»ÈÁÊ¾¿Å ÃÇ
` ½Ã Î»ÀÀ»À Ï riãä sokh t snmj �ishuq( Æ _ {�| Ï

��ÃÈ»¼ Ä¿È gÃ¾¿¼» Æ xyy x� �ÃÈ»¼ Æ � Ï Ä¿È gÃ¾¿¼» Æ ` Ï {xyy x| Ï �)k ¡k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mÀ
jqomiun iv �'� kjoÀ�hmkuokl �iv o¡ qhk �kj)ui(i~ � Æ ÎºÄÐ¼»½ Öe�f�} Ø gÃÂÐÃÀ¾¼¾Ã¿ Ä¿È }Îº»ÈÁÊ¾¿Å ÃÇ
` ½Ã Î»ÀÀ»À Æ ÐÄÅ»À �zd_c Ï f ËÙ ` ½»ÀÀ Ï

��Ã×Ä¿ »¼ ÄÊ ÏÆ xyyº� �Ã×Ä¿ Æ å Ï Ó ÏÆ �Ä¿È»½ÊÄÑÆ f ÏÆ bÁÍ¿Ã× Æ } ÏÆ Ä¿È b »ÐÄÊÊ» Æ ` Ï {xyyº| Ï Ë¿À¼½ÁÂ »¿¼ÄÊ
�»À¼Á½ÄÊ f ÄÐÐ¾¿Å }¼½Ä¼»Å¾»À ÄÀ �ÉÐ½»ÀÀ¾× ¾¼Ñ b »¼»½Â ¾¿Ä¿¼À ¾¿ gÃÂÐÁ¼»½ f ÁÀ¾Î `»½ÇÃ½Â Ä¿Î» Ï Ë¿
a hijkklmu~n iv Ó qunkmÀ �) k �kj)ui(i~� iv ³ã iomiu ¯ih°n) iä Æ �»¿Ã×Ä Ï

��ÃÌ» Æ xy��� �ÃÌ» Æ � Ï {xy��| Ï � ºÑ }ÑÀ¼»Â }Î¾»¿Î» Ä¿È gÑÍ»½¿»¼¾ÎÀ� w³³³ �hqunqjomiun iu ��nokã n
qul r�'khukomjn Æ x Øcd� Ï

�}Ä½½¾Ä Ä¿È b ¾ÄÅÃ Æ cÝÝ�� }Ä½½¾Ä Æ � Ï Ä¿È b ¾ÄÅÃ Æ å Ï {cÝÝ�| Ï eÐ»¿f ÁÀ¾Î ÇÃ½ � ¾¿ÁÉ Ä¿È f ÄÎe} � Ï Ù»Îº¿¾ÎÄÊ
½»ÐÃ½¼ Ï

�}ÎÄÊ»¼¼¾ Æ xyy x� }ÎÄÊ»¼¼¾ Æ g Ï {xyy x| Ï �)k ¯k( (Àokãä khkl �'� kjo¹ t snmjq( �ää (mjqomiun iv �'� kjoÀ�hmkuokl
�iv o¡ qhk �kj)ui(i~ � Æ ÎºÄÐ¼»½ Ùº» �ÑÂ ÄË` ÊÄ¼ÑÐÁÀ gÃÂÐÁ¼»½ f ÁÀ¾Î �Ã½ÔÀ¼Ä¼¾Ã¿ Æ ÐÄÅ»À xxyd xzÝ Ï
f ËÙ ` ½»ÀÀ Ï

�}ÎÄÊ»¼¼¾ Æ cÝÝc� }ÎÄÊ»¼¼¾ Æ g Ï {cÝÝc| Ï gÃÂÐÁ¼»½ f ÁÀ¾Î �Ä¿ÅÁÄÅ»À Æ �ÑÂ Ä Æ Ä¿È ¼º» ÖÁ¼Á½» Ï riãä sokh
tsnmj �ishuq( Æ c� {z| Ø�yd_c Ï
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�}ÎÄÊ»¼¼¾ Ä¿È �»Í»Ê Æ xyy x� }ÎÄÊ»¼¼¾ Æ g Ï Ä¿È �»Í»Ê Æ � Ï {xyy x| Ï ¢kä hknkuoqomiun iv t snmjq( � m~uq(n Æ ÎºÄÐ¼»½
^¿ eÍÜ »Î¼ÒÍÄÀ»È �»Ð½»À»¿¼Ä¼¾Ã¿ ÇÃ½ b ¾Å¾¼ÄÊ ^ÁÈ¾Ã } ¾Å¿ÄÊÀ Ï f ËÙ ` ½»ÀÀ Ï

�}ÎÄÊ»¼¼¾ Ä¿È åÃº¿ÀÃ¿ Æ xy__� }ÎÄÊ»¼¼¾ Æ g Ï Ä¿È åÃº¿ÀÃ¿ Æ � Ï � Ï {xy__| Ï ^¿ Ë¿¼»½ÄÎ¼¾×» �¿×¾½Ã¿Â »¿¼ ÇÃ½
eÍÜ »Î¼Òe ½¾»¿¼»È f ÁÀ¾Î gÃÂÐÃÀ¾¼¾Ã¿ Ä¿È }ÃÁ¿È }Ñ¿¼º»À¾À Ï Ë¿ a hijkklmu~ n iv o) k »¼½½ riuv khkujk iu
�'� kjÀ�hmkuokl a hi~hqãã mu~ ¾ ��nokã n¾ �qu~sq~ kn¾ qul �ää (mjqomiun ���a��� �½½� Æ ÐÄÅ»À c�d�Ý Ï

�}ÎÄ×Ã¿» Æ cÝÝc� }ÎÄ×Ã¿» Æ � Ï {cÝÝc| Ï �¼^ÁÈ¾Ã Ø ^ g½ÃÀÀÒ` ÊÄ¼ÇÃ½Â gPP g ÊÄÀÀ ÇÃ½ �»ÄÊ¼¾Â » ^ÁÈ¾Ã Ë¿Ò
ÐÁ¼ËeÁ¼ÐÁ¼ Ï Ë¿ a ½ÃÎ»»È¾¿ÅÀ ÃÇ ¼º» cÝÝc Ë¿¼»½¿Ä¼¾Ã¿ÄÊ gÃÂÐÁ¼»½ f ÁÀ¾Î {Ëgfg VÝc| Ï

�}ÎºÄ»Ü»½ Æ xy��� }ÎºÄ»Ü»½ Æ ` Ï {xy��| Ï �hqmoÂ lkn �'� kon t snmjqsÅ Ï �È¾¼¾Ã¿À bÁ }»Á ¾Ê Ï
�}Îº»¾½»½ Æ xyy_Ä� }Îº»¾½»½ Æ � Ï {xyy_Ä| Ï Ùº» f`�� Òz }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã e ½Îº»À¼½Ä �Ä¿ÅÁÄÅ» Ï Ë¿ a hiÀ
jkklmu~ v ih o) k »¼¼½ wuokhuqomiuq( riãä sokh tsnmj riuv khkujk �w rt r ¼½� Æ }Ä¿ Ö½Ä¿Î¾ÀÎÃ Ï gÃÂÐÁ¼»½
f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�}Îº»¾½»½ Æ xyy_Í � }Îº»¾½»½ Æ � Ï {xyy_Í | Ï Ùº» f`�� Òz }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã }¼Ä¿ÈÄ½È Ï Ë¿ a hijkklmu~ n iv o) k
w³³³ w r���a »¼¼½ Æ }»Ä¼¼Ê» Æ �ÄÀº¾¿Å¼Ã¿ Æ �}^ Ï

�}Îº»¾½»½ Æ xyyyÄ� }Îº»¾½»½ Æ � Ï {xyyyÄ | Ï ^ÁÈ¾ÃÓËÖ} Ø b»ÀÎ½¾Í¾¿Å ^ÁÈ¾Ã }Î»¿»À Ì ¾¼º ¼º» f`�� Òz f ÁÊ¼¾Ò
Â »È¾Ä }¼Ä¿ÈÄ½È Ï w³³³ �hqunqjomiun iu t s(omã klmq Æ x{�| Øc�ºd c�Ý Ï

�}Îº»¾½»½ Æ xyyyÍ � }Îº»¾½»½ Æ � Ï {xyyyÍ | Ï }^e� Ø ¼º» f`�� Òz }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã e ½Îº»À¼½Ä �Ä¿ÅÁÄÅ» Ï
riãä sokh t snmj �ishuq( Æ c� {c| Ø� xd�x Ï

�}Îº»¾½»½ Æ xyyyÎ� }Îº»¾½»½ Æ � Ï {xyyyÎ| Ï }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã Ä¿È �Ü»Î¼À ` ½ÃÎ»ÀÀ¾¿Å ¾¿ ¼º» f`�� Òz f ÁÊ¼¾Ò
Â »È¾Ä }¼Ä¿ÈÄ½È Ï ts(omã klmq ��nokã n Æ {º| Øxxdcc Ï

�}Îº»¾½»½ Æ cÝÝÝ� }Îº»¾½»½ Æ � Ï {cÝÝÝ| Ï tsnmj � mnokumu~ ��nokã n Ï `ºb ¼º»À¾À Æ f ÄÀÀÄÎºÁÀ»¼À Ë¿À¼¾¼Á¼» ÃÇ
Ù»Îº¿ÃÊÃÅÑ {f ËÙ | Ï

�}Îº»¾½»½ Æ cÝÝ x� }Îº»¾½»½ Æ � Ï {cÝÝ x| Ï }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã Æ �ÃÊÂ ÃÅÃ½Ã× gÃÂÐÊ»É ¾¼ÑÆ Ä¿È �»¿»½ÄÊ¾Û»È ^ÁÈ¾Ã
gÃÈ¾¿Å Ï w³³³ �hqunqjomiun iu �ä kkj) qul �slmi a hijknnmu~ Æ y {_| Ï

�}Îº»¾½»½ Ä¿È � ¾Â Æ xyyy� }Îº»¾½»½ Æ � Ï Ä¿È � ¾Â Æ � Ï {xyyy| Ï �»¿»½ÄÊ¾Û»È ^ÁÈ¾Ã gÃÈ¾¿Å Ì ¾¼º f`�� Òz
}¼½ÁÎ¼Á½»È ^ÁÈ¾Ã Ï Ë¿ a hijkklmuon iv o) k �³� »Ðo) �slmi riuv khkujk iu Ñ m~) Çsq(mo� �slmi rilmu~ Æ
� ¾ÊÊÄ gÄÀ¼»ÊÊ»¼¼¾ } ¾Å¿Ä Æ Ë¼ÄÊÑÏ

�}Îº»¾½»½ »¼ ÄÊ ÏÆ cÝÝÝ � }Îº»¾½»½ Æ � ÏÆ �»» Æ � ÏÆ Ä¿È �Ä¿Å Æ å Ï {cÝÝÝ| Ï }Ñ¿¼º»¼¾Î Ä¿È }Ä�g ÄÁÈ¾Ã ¾¿ f`�� Òz Ï
�m~uq( a hijknnmu~ ² wã q~ k riããsumjqomiu Æ {x�| Øzz�dz� x Ï

�}Îº»¾½»½ »¼ ÄÊ ÏÆ xyy_� }Îº»¾½»½ Æ � ÏÆ �àà¿à¿»¿ Æ � ÏÆ Ä¿È �ÁÃÐÄ¿¾»Â ¾ Æ å Ï {xyy_| Ï ^ÁÈ¾ÃÓËÖ} Ø Ùº» f`�� Ò
z }¼Ä¿ÈÄ½È ÇÃ½ �Ü»Î¼À ` ½ÃÎ»ÀÀ¾¿Å Ï Ë¿ a hijkklmu~n iv o) k ® hno � m~ moq( �slmi ³´ kjon ¯ih°n) iä ���±��¼½� Æ ÓÄ½Î»ÊÃ¿Ä Ï

�}ÎºÃ¿»½ »¼ ÄÊ ÏÆ xyy_� }ÎºÃ¿»½ Æ Ó ÏÆ gÃÃÐ»½ Æ g ÏÆ bÃÁÅÊÄÀ Æ g ÏÆ Ä¿È �»½Àº»¿Ç»ÊÈ Æ Ä Ï {xyy_| Ï bÄ¼ÄÒÈ½¾×»¿
f ÃÈ»Ê¾¿Å Ä¿È }Ñ¿¼º»À¾À ÃÇ ^ÎÃÁÀ¼¾ÎÄÊ Ë¿À¼½ÁÂ»¿¼À Ï Ë¿ a hijkklmu~ n iv o) k »¼¼½ wuokhuqomiuq( riãä sokh
tsnmj riuv khkujk �w rt r ¼½� Æ }Ä¿ Ö½Ä¿Î¾ÀÎÃ Ï gÃÂÐÁ¼»½ f ÁÀ¾Î ^ ÀÀÃÎ¾Ä¼¾Ã¿ Ï

�}ÎºÃ¼¼À¼Ä»È¼ Æ cÝÝz� }ÎºÃ¼¼À¼Ä»È¼ Æ Ó Ï {cÝÝz| Ï � ¿È }ÃÁ¿È �È¾¼Ã½ f Ä¿ÁÄÊ Ï ^×Ä¾ÊÄÍÊ» Ä¼
º¼¼Ð ØËËÎÎ½Â Ä ÏÀ¼Ä¿ÇÃ½È Ï»ÈÁËÀÃÇ¼ÌÄ½»ËÀ¿ÈËÀ¿ÈËÀ¿È Ïº¼Â Ê Ï
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�}ÎºÃ¼¼À¼Ä»È¼ Æ cÝÝÝ� }ÎºÃ¼¼À¼Ä»È¼ Æ � Ï {cÝÝÝ| Ï riãã iu � mnä tsnmj � ijsã kuoqomiu Ï gg�f^ Ò}¼Ä¿ÇÃ½È
�¿¾×»½À¾¼ÑÆ º¼¼Ð ØËËÌÌÌÒÎÎ½Â ÄÒÀ¼Ä¿ÇÃ½È Ï»ÈÁËÀÃÇ¼ÌÄ½»ËÎÊÂ Ï

�}ÎºÌÄ½Û Ä¿È �½¾Åº¼ Æ cÝÝÝ� }ÎºÌÄ½Û Æ b Ï Ä¿È �½¾Åº¼ Æ f Ï {cÝÝÝ | Ï �É¼»¿À¾Ã¿À Ä¿È ^ÐÐÊ¾ÎÄ¼¾Ã¿À ÃÇ ¼º»
}b ËÖ }ÃÁ¿È b »ÀÎ½¾Ð¼¾Ã¿ Ë¿¼»½ÎºÄ¿Å» ÖÃ½ÂÄ¼ Ï Ë¿ a hijkklmu~ n iv o) k ���� wuokhuqomiuq( riãä sokh
tsnmj riuv khkujk �w rt r ���� Ï

�}»¾È»Ì ¾¼Û Æ cÝÝ�� }»¾È»Ì ¾¼Û Æ � Ï {cÝÝ�| Ï � ºÄ¼ f ÃÈ»ÊÀ f »Ä¿ Ï w³³³ �iv o¡ qhk Ï
�}»ÐÐà¿»¿ Ä¿È � Ä¿Ä¿ÃÜ Ä Æ xyy_Ä� }»ÐÐà¿»¿ Æ å Ï Ä¿È � Ä¿Ä¿ÃÜ Ä Æ } Ï {xyy_Ä | Ï �iumj ± (i¡ ² � a hi~ hqã v ih
o) k � knm~u qul � mãs(qomiu iv �slmi �m~uq( a hijknnmu~   ko¡ih°n ¹ ±sujomiuq( �ä kjm® jqomiu Ï

�}»ÐÐà¿»¿ Ä¿È � Ä¿Ä¿ÃÜ Ä Æ xyy_Í � }»ÐÐà¿»¿ Æ å Ï Ä¿È � Ä¿Ä¿ÃÜ Ä Æ } Ï {xyy_Í | Ï �iumj ± (i¡ ² � a hi~hqã v ih
o) k � knm~u qul � mãs(qomiu iv �slmi �m~uq( a hijknnmu~   ko¡ih°n ¹ �kj)umjq( �ä kjm® jqomiu Ï

�}»½½Ä Æ xy_y� }»½½Ä Æ � Ï {xy_y| Ï � ��nokã v ih �isul �uq(�nmná �hqunv ihã qomiuá ��uo) knmn 'qnkl iu q
� kokhã mumnomj ä (sn � oij) qnomj � kjiãä inmomiu Ï `ºb ¼º»À¾À Æ }¼Ä¿ÇÃ½È �¿¾×»½À¾¼ÑÏ

�}»½½Ä Æ xyyÝ� }»½½Ä Æ � Ï {xyyÝ| Ï }Ð»Î¼½ÄÊ f ÃÈ»Ê¾¿Å }Ñ¿¼º»À¾À Ø ^ }ÃÁ¿È ^¿ÄÊÑÀ¾ÀË}Ñ¿¼º»À¾À }ÑÀ¼»Â ÍÄÀ»È
Ã¿ Ä b »¼»½Â ¾¿¾À¼¾Î ÐÊÁ À }¼Ã ÎºÄÀ¼¾Î b »ÎÃÂÐÃÀ¾¼¾Ã¿ Ï riãä sokh t snmj �ishuq( Æ xz {z | Øxcdcz Ï

�}»½½Ä Æ xyy�� }»½½Ä Æ � Ï {xyy�| Ï tsnmjq( � m~uq( a hijknnmu~ Æ ÎºÄÐ¼»½ f ÁÀ¾ÎÄÊ }ÃÁ¿È f ÃÈ»Ê¾¿Å Ì ¾¼º } ¾¿ÁÒ
ÀÃ¾ÈÀ ÐÊÁÀ ÄÃ¾À» Ï }Ì»¼À æ»¾¼Ê¾¿Å»½ `ÁÍÊ¾Àº»½À Ï

�}»½½Ä Ä¿È ÓÃ¿ÄÈÄ Æ xyy_� }»½½Ä Æ � Ï Ä¿È ÓÃ¿ÄÈÄ Æ å Ï {xyy_| Ï }ÃÁ¿È Ù½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À ÓÄÀ»È Ã¿ ¼º» }f}
� ¾Åº �»×»Ê ^¼¼½¾ÍÁ¼»À Ï Ë¿ a hijkklmu~n iv o) k »no wuokhuqomiuq( riuv khku jk iu � m~ moq( �slmi ³´ kjon
���±� ¼½� Æ ÓÄ½Î»ÊÃ¿Ä Æ }ÐÄ¾¿ Ï

�}ºÄ¿¿Ã¿ Ä¿È �»Ä×»½ Æ xyzy� }ºÄ¿¿Ã¿ Æ g Ï Ä¿È �»Ä×»½ Æ � Ï {xyzy| Ï �)k t qo) kã qomjq( �) kih� iv riã À
ãsumjqomiu Ï �¿¾×»½À¾¼Ñ ÃÇ ËÊÊ¾¿Ã¾À ` ½»ÀÀ Æ � ½ÍÄ¿Ä Ï

�}ºÄÌ Æ xyy�� }ºÄÌ Æ f Ï {xyy�| Ï }ÃÂ » `Ä¼¼»½¿À ÇÃ½ }ÃÇ¼ÌÄ½» ^ ½Îº¾¼»Î¼Á½» Ï Ë¿ � Ê¾ÀÀ¾È»À Æ å Ï f ÏÆ gÃÐÊ¾»¿ Æ
å Ï e ÏÆ Ä¿È � »½¼º Æ Ä Ï � ÏÆ »È¾¼Ã½À Æ a qookhu �qu~sq~ kn iv a hi~hqã � knm~u Æ ×ÃÊÁÂ » ×ÃÊ Ïc Æ ÎºÄÐ¼»½ x� Ï
^ÈÈ¾ÀÃ¿Ò�»ÀÊ»ÑÏ

�}º½»¾¿»½ Æ cÝÝz� }º½»¾¿»½ Æ b ÏÆ »È¾¼Ã½ {cÝÝz| Ï �ä ku >� »¹p ¢kv khku jk t qusq( p o) ³ lmomiu Ï ^ÈÈ¾ÀÃ¿ �»ÀÊ»Ñ
` ½ÃÇ»ÀÀ¾Ã¿ÄÊ Ï

�} ¾Â Ã¿ Æ xyy�� } ¾Â Ã¿ Æ � Ï ^ Ï {xyy�| Ï �) k �jmku jkn iv o) k � hom® jmq( Ï f ËÙ ` ½»ÀÀ Æ �»½È »È¾¼¾Ã¿ »È¾¼¾Ã¿ Ï
�}¿ÑÈ»½ Ä¿È e ÀÌÃÃÈ Æ xy�º� }¿ÑÈ»½ Æ å Ï � Ï Ä¿È e ÀÌÃÃÈ Æ g Ï � ÏÆ »È¾¼Ã½À {xy�º| Ï �kã quomj � ḿ khkuomq(
�kj)umÖsk Ï ^ ÊÈ¾¿» Æ gº¾ÎÄÅÃ Ï

�}ÃÊÞ Æ xyyº� }ÃÊÞ Æ å Ï {xyyº| Ï b ¾ÀÀ»¿Ñ ¾ ËÂÐÊ»Â »¿¼ÄÎ¾Ê È VÁ¿ } ¾¿¼»¼¾¼ÛÄÈÃ½ È» ` ¾Ä¿Ã Ï f ÄÀ¼»½ VÀ ¼º»À¾À Æ
�¿¾×»½À¾¼Ä¼ `ÃÊ¾¼âÎ¿ ¾ÎÄ È» gÄ¼ÄÊÁ¿ÑÄ {�`g| Ï

�}¼½ÃÂ Æ xy_�� }¼½ÃÂ Æ � Ï {xy_�| Ï ^ gÃÂÐÄ½¾ÀÃ¿ ÃÇ ¼º» eÍÜ »Î¼Òe ½¾»¿¼»È Ä¿È ` ½Ã Î»ÀÀ `Ä½ÄÈ¾ÅÂ Ï Ë¿
�m~ä (qu   iomjkn Æ ×ÃÊÁÂ » c x Ï

�}¼½ÃÁÀ¼½ÁÐ Æ xyy�� }¼½ÃÁÀ¼½ÁÐ Æ Ó Ï {xyy�| Ï � ºÑ gPP ¾À ¿Ã¼ Ã¿ ÊÑ Ä¿ eÍÜ »Î¼Òe ½¾»¿¼»È ` ½ÃÅ½ÄÂÂ ¾¿Å
�Ä¿ÅÁÄÅ» Ï Ë¿ a hijkklmu~ n iv o) k »¼¼Õ riuv khkujk iu �'� kjo �hmkuokl a hi~hqãã mu~ ¾ ��nokã n qul
�qu~sq~ kn ���a��� ¼Õ� Ï
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�}¼½ÃÁÀ¼½ÁÐ Æ xyyº� }¼½ÃÁÀ¼½ÁÐ Æ Ó Ï {xyyº| Ï �) k r�� ahi~hqãã mu~ �qu~sq~ k Ï ^ÈÈ¾ÀÃ¿ �»ÀÊ»ÑÆ ÀÐ »Î¾ÄÊ
»È¾¼¾Ã¿ »È¾¼¾Ã¿ Ï

�ÙÄÊ¾Å»¿¼ Æ xyyz� ÙÄÊ¾Å»¿¼ {xyyz| Ï ÓÁ¾ÊÈ¾¿Å eÍÜ »Î¼Òe ½¾»¿¼»È Ö½ÄÂ »ÌÃ½ÔÀ Æ ^ ÙÄÊ¾Å»¿¼ � º¾¼» `ÄÐ»½ Ï Ù»ÎºÒ
¿¾ÎÄÊ ½»ÐÃ½¼ Æ ÙÄÊ¾Å»¿¼ Ë¿Î Ï

�ÙÄÁÍ» Æ xyyÝ � ÙÄÁÍ» Æ � Ï {xyyÝ| Ï gÃÂÂÃ¿ f ÁÀ¾Î Ø^ f ÁÀ¾Î gÃÂÐÃÀ¾¼¾Ã¿ �Ä¿ÅÁÄÅ» ¾¿ gÃÂÂÃ¿ � ¾ÀÐ Ä¿È
g�e} Ï riãä sokh t snmj �ishuq( Æ x� {c| Ï

�ÙÄÁÍ» Æ xyy_� ÙÄÁÍ» Æ � Ï {xyy_| Ï Ë¿¼½ÃÈÁÎ¼¾Ã¿ ¼Ã gÃÂÂÃ¿ f ÁÀ¾Î Ï riãä sokh t snmj �ishuq( Æ x_ {z| Øz_d
y� Ï

�Ù»ÂÐ»½Ê»ÑÆ cÝÝz� Ù»ÂÐ»½Ê»ÑÆ b Ï {cÝÝz| Ï �º» gÃÅ¿¾¼¾Ã¿ ÃÇ ÓÄÀ¾Î f ÁÀ¾ÎÄÊ }¼½ÁÎ¼Á½»À Ï f ËÙ ` ½»ÀÀ Ï
�ÙÃÈÃ½ÃÜ Æ cÝÝc� ÙÃÈÃ½ÃÜ Æ Ù Ï {cÝÝc| Ï ��±� ² � m~ moq( �slmi ³´ kjon Æ ÎºÄÐ¼»½ gÃ¿¼½ÃÊ ÃÇ b ¾Å ¾¼ÄÊ ^ÁÈ¾Ã
�Ü»Î¼À Ï åÃº¿ � ¾Ê»Ñ Ä¿È }Ã¿À Æ �¼È Ï

�ÙÃÊÃ¿»¿ Æ cÝÝÝ� ÙÃÊÃ¿»¿ Æ Ù Ï {cÝÝÝ| Ï eÍÜ »Î¼ÒÓÄÀ»È }ÃÁ½Î» f ÃÈ»Ê¾¿Å ÇÃ½ f ÁÀ¾ÎÄÊ } ¾Å¿ÄÊÀ Ï Ë¿ a hijkklmu~n
iv o) k »�¼o) �slmi ³u~ mukkhmu~ �ijmko� riuÎkuomiu Æ �ÃÀ ^¿Å»Ê»À Ï

�ÙÛÄ¿»¼ÄÔ¾À Æ cÝÝc� ÙÛÄ¿»¼ÄÔ¾À Æ � Ï {cÝÝc| Ï t qumä s(qomiu¾ �uq(�nmn qul ¢ kohmkÎq( ��nokã n v ih �slmi
�m~uq(n Ï `ºb ¼º»À¾À Æ ` ½¾¿Î»¼Ã¿ �¿¾×»½À¾¼ÑÏ

�ÙÛÄ¿»¼ÄÔ¾À Ä¿È gÃÃÔ Æ xyyy� ÙÛÄ¿»¼ÄÔ¾À Æ � Ï Ä¿È gÃÃÔ Æ ` Ï {xyyy| Ï ^ Ö½ÄÂ »ÌÃ½Ô ÇÃ½ ^ÁÈ¾Ã ^¿ÄÊÑÀ¾À
ÍÄÀ»È Ã¿ g ÊÄÀÀ¾� ÎÄ¼¾Ã¿ Ä¿È Ù»ÂÐÃ½ÄÊ }»ÅÂ »¿¼Ä¼¾Ã¿ Ï Ë¿ a hijkklmu~ n iv ³ shiã mjhiu ¼¼¾ ¯ih°n) iä iu
tsnmj �kj)ui(i~� qul �slmi a hijknnmu~ Ï

�ÙÛÄ¿»¼ÄÔ¾À Ä¿È gÃÃÔ Æ cÝÝÝ � ÙÛÄ¿»¼ÄÔ¾À Æ � Ï Ä¿È gÃÃÔ Æ ` Ï {cÝÝÝ| Ï f Ä½ÀÑÄÀ Ø ^ Ö½ÄÂ »ÌÃ½Ô ÇÃ½ ^ÁÈ¾Ã
^¿ÄÊÑÀ¾À Ï �h~ qum¸ kl �isul Æ z {�| Ï

�ÙÛÄ¿»¼ÄÔ¾À Ä¿È gÃÃÔ Æ cÝÝc� ÙÛÄ¿»¼ÄÔ¾À Æ � Ï Ä¿È gÃÃÔ Æ ` Ï {cÝÝc| Ï �slmi wuv ihã qomiu ¢kohmkÎq( snmu~
t qhn�qn Ï � ÊÁ»Ì» ^ÎÄÈ»Â ¾Î `ÁÍÊ¾Àº»½ Ï

�×Ä¿ b ¾Ü Ô »¼ ÄÊ ÏÆ cÝÝc� ×Ä¿ b ¾Ü Ô Æ � Ï� ÏÆ } ¾ÐÀ Æ � Ï å ÏÆ Ä¿È b »Ð½»¼¼»½» Æ � Ï Ö Ï {cÝÝc| Ï e¿ gÃ¿¼»É¼ÒÄÌÄ½» ` ½ÃÒ
Î»ÀÀ Ä»¼ÌÃ½ÔÀ Ï Ë¿ a hijkklmu~ n iv o) k wuokhuqomiuq( ��ãä inmsã iu t i'm(k t s(omã klmq ã �ää (mjqomiun
�tt�� ������ Ï

��Ä½½Ê Ä¿È `Ä¼Ä½¾ÛÎÄ Æ cÝÝc� �Ä½½Ê Æ b Ï Ä¿È `Ä¼Ä½¾ÛÎÄ Æ ^ Ï {cÝÝc| Ï �`f Ø f Ä¼º»ÂÄ¼¾ÎÀ ÃÇ f »¼ÄÂÃÈ»Ê¾¿Å
¾À f »¼ÄÂÃÈ»Ê¾¿Å f Ä¼º»ÂÄ¼¾ÎÀ Ï �i��t �ishuq( À �ä kjmq( nkjomiu iu µt� Ï

��»½ÎÃ» Æ xyyc� �»½ÎÃ» Æ Ó Ï � Ï {xyyc| Ï r�isul ¹ �) k r�isul t qusq( ¿khnmiu È¹p ½ ¹ � t qusq( v ih o) k
�slmi a hijknnmu~ ��nokã qul nsää ihomu~ ä hi~ hqã ¡mo) �soihmq(n Ï

��»½ÎÃ» »¼ ÄÊ ÏÆ xyy_� �»½ÎÃ» Æ Ó Ï � ÏÆ �Ä½È¿»½ Æ � Ï � ÏÆ Ä¿È }Îº»¾½»½ Æ � Ï {xyy_| Ï }¼½ÁÎ¼Á½»È ^ÁÈ¾Ã Ø g½»Ò
Ä¼¾Ã¿ Æ Ù½Ä¿ÀÂ ¾ÀÀ¾Ã¿ Æ Ä¿È � »¿È»½¾¿Å ÃÇ `Ä½ÄÂ »¼½¾Î }ÃÁ¿È �»Ð½»À»¿¼Ä¼¾Ã¿À Ï Ë¿ a hijkklmu~ n iv o) k
w³³³ Æ ×ÃÊÁÂ » _� Ï

�� ¾¿»¼ »¼ ÄÊ ÏÆ cÝÝc� � ¾¿»¼ Æ � ÏÆ �»½½»½Ä Æ ` ÏÆ Ä¿È `ÄÎº»¼ Æ Ö Ï {cÝÝc| Ï Ùº» ÎÁ¾ÈÄÈÃ Ð½ÃÜ »Î¼ Ï Ë¿ a ½ÃÎ»»È¾¿ÅÀ
ÃÇ ¼º» �½È Ë¿¼»½¿Ä¼¾Ã¿ÄÊ }ÑÂÐÃÀ¾ÁÂ Ã¿ f ÁÀ¾Î Ë¿ÇÃ½ÂÄ¼¾Ã¿ �»¼½¾»×ÄÊ {Ë}f Ë� cÝÝc| Ï

�� �g Æ xyyy� � �g {xyyy| Ï �Ã½ÊÈ � ¾È» �»Í gÃ¿ÀÃ½¼¾ÁÂ {� �g| VÀ �}� Ù½Ä¿ÀÇÃ½Â Ä¼¾Ã¿À {� }�Ù | �»½À¾Ã¿
x ÏÝ Ï ÌÌÌ ÏÌ � ÏÃ½ÅËÙ�ËÉÀÊ¼ Ï
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��Ä¿È»½Ê»Ñ Ä¿È ÓÄ¼¼¾»½ Æ cÝÝÝ � �Ä¿È»½Ê»ÑÆ f Ï Ä¿È ÓÄ¼¼¾»½ Æ f ÏÆ »È¾¼Ã½À {cÝÝÝ| Ï �hkuln mu >knoshq( riuÀohi( iv t snmj Ï Ë½ÎÄÂ Æ `Ä½¾À Ï
��»ÍÍ »¼ ÄÊ ÏÆ xyyy� �»ÍÍ Æ b ÏÆ �»¿È»ÊÍÃ½¿ Æ ^ ÏÆ Ä¿È f ÄÎ¾Á¿ÄÀ Æ � Ï {xyyy| Ï ` ½Ã Î»ÀÀ Ä»¼ÌÃ½ÔÀ ÄÀ � ¾Åº»½Ò

Ê»×»Ê ÄÃ¼Ä¼¾Ã¿ ÇÃ½ f »¼ÄÎÃÂÐÁ¼¾¿Å Ï
��»¾¿Ä¿È »¼ ÄÊ ÏÆ xy_y� �»¾¿Ä¿È Æ ^ ÏÆ �ÄÂÂÄ Æ � ÏÆ Ä¿È f Ä½¼ÑÆ � Ï {xy_y| Ï b »À¾Å¿ Ä¿È ËÂÐÊ»Â »¿¼Ä¼¾Ã¿ ÃÇ
�ÙPP Æ Ä }»ÄÂ Ê»ÀÀ eÍÜ »Î¼Òe ½¾»¿¼»È ^ÐÐÊ¾ÎÄ¼¾Ã¿ Ö½ÄÂ »ÌÃ½Ô Ï �ohsjoshkl a hi~ hqãã mu~ Æ xÝ {c| Ï

��»ÀÀ»Ê Æ xyºy� �»ÀÀ»Ê Æ b Ï {xyºy| Ï Ù ¾ÂÍ½» }ÐÄÎ» ÄÀ Ä f ÁÀ¾ÎÄÊ gÃ¿¼½ÃÊ }¼½ÁÎ¼Á½» Ï riãä sokh t snmj
�ishuq( Æ c {�| Ï

��»À¼ Æ cÝÝc� �»À¼ Æ b Ï {cÝÝc| Ï f »¼ÄÐºÃ½ Æ ^ ½Îº¾¼»Î¼Á½» Ä¿È �` Ï Ë¿ a hijkklmu~n iv o) k ���� �a riuv khÀ
ku jk Ï

��½¾Åº¼ Æ xyy_Ä� �½¾Åº¼ Æ f Ï {xyy_Ä| Ï ËÂÐÊ»Â »¿¼Ä¼¾Ã¿ Ä¿È `»½ÇÃ½ÂÄ¿Î» ËÀÀÁ»À Ì ¾¼º eÐ»¿ }ÃÁ¿È gÃ¿¼½ÃÊ Ï
Ë¿ a hijkklmu~n iv o) k »¼¼½ wuokhuqomiuq( riãä sokh t snmj riuv khku jk �w rt r �¼½� Ï gÃÂÐÁ¼»½ f ÁÀ¾Î
^ ÀÀÃ Î¾Ä¼¾Ã¿ Ï

��½¾Åº¼ Æ xyy_Í � �½¾Åº¼ Æ f Ï {xyy_Í | Ï Ä »Ì ÄÐÐÊ¾ÎÄ¼¾Ã¿À ÃÇ ¼º» ÀÃÁ¿È È»ÀÎ½¾Ð¼¾Ã¿ ¾¿¼»½ÎºÄ¿Å» ÇÃ½ÂÄ¼ Ï Ë¿
a hijkklmu~n iv o) k »¼¼½ wuokhuqomiuq( riãä sokh t snmj riuv khkujk �w rt r¼½� Ï

��½¾Åº¼ Æ xyyy� �½¾Åº¼ Æ f Ï {xyyy| Ï ^ÁÈ¾Ã ÄÐÐÊ¾ÎÄ¼¾Ã¿À ÃÇ ¼º» ÀÃÁ¿È È»ÀÎ½¾Ð¼¾Ã¿ ¾¿¼»½ÎºÄ¿Å» ÇÃ½Â Ä¼ Ï Ë¿
a hijkklmu~n iv o) k »�Ðo) �³� riuÎkuomiu Ï

�ÌÌÌÒ^Å¿ÁÊÄ Æ � ÌÌÌÒ^Å¿ÁÊÄ Ï ^�Ä��^ {^ �Ä� � ¾¿ÁÉ ^ÁÈ¾Ã b ¾À¼½¾ÍÁ¼¾Ã¿ | ºÃÂ»ÐÄÅ» Æ
º¼¼Ð ØËËÌÌÌ ÏÄÅ¿ÁÊÄ ÏÃ½Å Ï

�ÌÌÌÒ^ÁÈ¾Ãf ÁÊÎº Æ � ÌÌÌÒ^ÁÈ¾Ãf ÁÊÎº Ï ^ÁÈ¾Ãf ÁÊÎº Ì»ÍÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÄÁÈ¾ÃÂÁÊÎº ÏÎÃÂ Ï
�ÌÌÌÒÓÄ½½Ñ�»½ÎÃ» Æ � ÌÌÌÒÓÄ½½Ñ�»½ÎÃ» Ï ` ½ÃÇ»ÀÀÃ½ ÓÄ½½Ñ �»½ÎÃ» VÀ ºÃÂ » ÐÄÅ» Ï

º¼¼Ð ØËËÌ»Í ÏÂ»È¾Ä ÏÂ ¾¼ Ï»ÈÁË Í× Ï
�ÌÌÌÒg�^f Æ � ÌÌÌÒg�^f Ï g�^f Ì»ÍÀ¾¼» Ø º¼¼Ð ØËËÌÌÌ Ï¾ÁÄ ÏÁÐÇ Ï»ÀËÂ¼ÅËÎÊÄÂ Ï
�ÌÌÌÒbÃÉÑÅ»¿ Æ � ÌÌÌÒbÃÉÑÅ»¿ Ï bÃÉÑÅ»¿ ÈÃÎÁÂ»¿¼Ä¼¾Ã¿ ÀÑÀ¼»Â ºÃÂ»ÐÄÅ» Ø ÌÌÌ ÏÈÃÉÑÅ»¿ ÏÃ½Å Ï
�ÌÌÌÒÖÖÙ� Æ � ÌÌÌÒÖÖÙ� Ï ÖÄÀ¼»½ ÇÃÁ½¾»½ ¼½Ä¿ÀÇÃ½Â ÃÇ ¼º» Ì»À¼ {Ü ¼Ì | ºÃÂ»ÐÄÅ» Ø

º¼¼Ð ØËËÌÌÌ ÏÜ ¼Ì ÏÃ½Å Ï
�ÌÌÌÒÖ�Ù� Æ � ÌÌÌÒÖ�Ù� Ï Ùº» ÇÄÀ¼ Ê¾Åº¼ ¼ÃÃÊÔ¾¼ {Ô¼Ô | ºÃÂ»ÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÔ¼Ô ÏÃ½Å Ï
�ÌÌÌÒ¾È� Ê¾Í Æ � ÌÌÌÒ¾È� Ê¾Í Ï Ùº» ¾È� ¼ÄÅÅ¾¿Å Ê¾Í½Ä½Ñ ºÃÂ »ÐÄÅ» Ø º¼¼Ð ØËË¾È� Ê¾Í ÏÀÃÁ½Î»ÇÃ½Å» Ï¿»¼Ë Ï
�ÌÌÌÒåÄÜ»f ÁÀ¾Î� ¾¼ Æ � ÌÌÌÒåÄÜ»f ÁÀ¾Î� ¾¼ Ï b Ä×¾È Ü ÄÜ» VÀ ÂÁÀ¾ÎÔ¾¼ À¾¼» Ø ÌÌÌ ÏÜ ÄÜ» ÏÎÃÂ ËÂÔyº Ïº¼Â Ê Ï
�ÌÌÌÒÊ¾Í À¿È� Ê» Æ � ÌÌÌÒÊ¾ÍÀ¿È� Ê» Ï
�ÌÌÌÒf Ä¿¼¾À Æ � ÌÌÌÒf Ä¿¼¾À Ï f Ä¿¼¾À ÍÁÅÒ¼½ÄÎÔ»½ ºÃÂ»ÐÄÅ» Ø ÌÌÌ ÏÂÄ¿¼¾ÀÍ¼ ÏÃ½Å Ï
�ÌÌÌÒf »¼ÄÂÃÈ»Ê Æ � ÌÌÌÒf »¼ÄÂÃÈ»Ê Ï gÃÂÂÁ¿¾¼Ñ À¾¼» ÇÃ½ Â »¼ÄÒÂÃÈ»Ê¾¿Å Ä¿È À»Â Ä¿¼¾Î ÂÃÈ»Ê¾¿Å Ï

º¼¼Ð ØËËÌÌÌ ÏÂ »¼ÄÂÃÈ»Ê ÏÎÃÂ Ï
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�ÌÌÌÒfÙ� Æ � ÌÌÌÒfÙ� Ï �ÃÂ »ÐÄÅ» ÃÇ ¼º» f ÁÀ¾Î Ù»Îº¿ÃÊÃÅÑ � ½ÃÁÐ {fÙ�| Ç½ÃÂ ¼º» �¿¾×»½À¾¼Ä¼
`ÃÂÐ»Á ÖÄÍ½Ä Ï

�ÌÌÌÒf ÁÀ¾Î� ¾¼ Æ � ÌÌÌÒf ÁÀ¾Î� ¾¼ Ï Ùº» ÂÁÀ¾Î Ô¾¼ ºÃÂ »ÐÄÅ» Ä¼ ÀÃÁ½Î»ÇÃ½Å» Ø
ÌÌÌ ÏÀÃÁ½Î»ÇÃ½Å» Ï¿»¼ËÐ½ÃÜ »Î¼ÀËÂÁÀ¾ÎÔ¾¼ Ï

�ÌÌÌÒe}� Æ � ÌÌÌÒe}� Ï eÐ»¿ }ÃÁ¿È �Ã½ÊÈ {e}� | Ì»ÍÐÄÅ» Ø
º¼¼Ð ØËËÌÌÌ ÏÎ¿Â Ä¼ ÏÍ »½Ô»Ê»ÑÏ»ÈÁËe}� Ï

�ÌÌÌÒ`b Æ � ÌÌÌÒ`b Ï `Á½» bÄ¼Ä {`b | ºÃÂ»ÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÐÁ½»ÒÈÄ¼Ä ÏÃ½ÅË Ï
�ÌÌÌÒ`Ã½¼^ÁÈ¾Ã Æ � ÌÌÌÒ`Ã½¼^ÁÈ¾Ã Ï `Ã½¼^ÁÈ¾Ã ºÃÂ »ÐÄÅ» Ø ÌÌÌ ÏÐÃ½¼ÄÁÈ¾Ã ÏÎÃÂ Ï
�ÌÌÌÒ`Ã½¼f Ëb Ë Æ � ÌÌÌÒ`Ã½¼f Ëb Ë Ï `Ã½¼ f ÁÀ¾Î ºÃÂ »ÐÄÅ» Ø º¼¼Ð ØËËÌÌÌÒc ÏÎÀ ÏÎÂÁ Ï»ÈÁË ÂÁÒ

À¾ÎËÐÃ½¼ÂÁÀ¾ÎË Ï
�ÌÌÌÒ` ¼ÃÊ»ÂÑÆ � ÌÌÌÒ` ¼ÃÊ»ÂÑÏ ` ¼ÃÊ»ÂÑ Ð½ÃÜ »Î¼ ºÃÂ » ÐÄÅ» Ï º¼¼Ð ØËËÐ¼ÃÊ»ÂÑÏ»»ÎÀ ÏÍ »½Ô»ÊÑÏ»ÈÁ Ï
�ÌÌÌÒäÙ Æ � ÌÌÌÒäÙ Ï ä¼ ºÃÂ »ÐÄÅ» ÍÑ ¼½ÃÊÊ¼»Îº Ï º¼¼Ð ØËËÌÌÌ Ï¼½ÃÊÊ¼»Îº ÏÎÃÂ Ï
�ÌÌÌÒ�¼^ÁÈ¾Ã Æ � ÌÌÌÒ�¼^ÁÈ¾Ã Ï �¼^ÁÈ¾Ã ºÃÂ »ÐÄÅ» Ø ÌÌÌ ÏÂÁÀ¾Î ÏÂ ÎÅ¾ÊÊ ÏÎÄË ÅÄ½ÑË½¼ÄÁÈ¾Ã Ï
�ÌÌÌÒ} ¾½»¿ Æ � ÌÌÌÒ} ¾½»¿ Ï } ¾½»¿ �»ÍÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÎ½»Ä¼» ÏÁÎÀÍ Ï»ÈÁË} ¾½»¿ Ï
�ÌÌÌÒ}¿ÈeÍÜ Æ � ÌÌÌÒ}¿ÈeÍÜ Ï }¿ÈeÍÜ Ê¾Í½Ä½Ñ ºÃÂ»ÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÂ ÄÑÏ¾»ËÄÎÄÈ»Â ¾ÎËÂÁÀ¾ÎËÂÁÀ¾Î¼»ÎË}¿ÈeÍÜ ËÂÄ¾¿ Ï
�ÌÌÌÒ}ÃÁ¿ÈÀ�ÃÅ¾ÎÄÊ Æ � ÌÌÌÒ}ÃÁ¿ÈÀ�ÃÅ¾ÎÄÊ Ï }ÃÁ¿ÈÀ �ÃÅ¾ÎÄÊ {ÂÄÔ»½À ÃÇ �Ä×»�Ä½Ð | Ì»ÍÐÄÅ» Ø

º¼¼Ð ØËËÌÌÌ ÏÀÃÁ¿ÈÀÊÃÅ¾ÎÄÊ ÏÎÃÂ Ï
�ÌÌÌÒ}ÑÂÍÃÊ¾Î}ÃÁ¿È Æ � ÌÌÌÒ}ÑÂÍÃÊ¾Î}ÃÁ¿È Ï }ÑÂÍÃÊ¾Î }ÃÁ¿È gÃ½ÐÃ½Ä¼¾Ã¿ {Î½»Ä¼Ã½À ÃÇ �ÑÂÄ | Ì»ÍÒ

ÐÄÅ» Ø º¼¼Ð ØËËÌÌÌ ÏÀÑÂÍÃÊ¾ÎÀÃÁ¿È ÏÎÃÂ Ï
�ÌÌÌÒ�f� Æ � ÌÌÌÒ�f� Ï �Ã½ÊÈ Ì ¾È» Ì»Í ÎÃ¿ÀÃ½¼¾ÁÂ {Ì �Î| VÀ ÉÂ Ê ºÃÂ »ÐÄÅ» Ø

º¼¼Ð ØËËÌÌÌ ÏÌ � ÏÃ½ÅËÉÂ ÊË Ï
�ÌÌÌÒ�f�f ÁÀ¾Î Æ � ÌÌÌÒ�f�f ÁÀ¾Î Ï �Â Ê Ä¿È ÂÁÀ¾Î Ø º¼¼Ð ØËËÉÂ Ê ÏÎÃ×»½ÐÄÅ»À ÏÃ½ÅËÉÂ ÊÂÁÀ¾Î Ïº¼Â Ê Ï
�ÌÌÌÒ�f�}Îº»Â Ä Æ � ÌÌÌÒ�f�}Îº»Â Ä Ï �Ã½ÊÈ � ¾È» �»Í gÃ¿ÀÃ½¼¾ÁÂ {� �g| VÀ �f� Ò}Îº»Â Ä ºÃÂ»Ò

ÐÄÅ» Æ º¼¼Ð ØËËÌÌÌ ÏÌ � ÏÃ½ÅË�f�Ë}Îº»ÂÄ Ï
�� »½Î»ÀÎ Æ � � »½Î»ÀÎ Ï � »½Î»À ÎPP ÐÄ½À»½ ºÃÂ »ÐÄÅ» Ø º¼¼Ð ØËËÉÂ Ê ÏÄÐÄÎº» ÏÃ½ÅËÉ»½Î»ÀÒÎ Ï
�æ¾ÎÄ½»ÊÊ¾ Æ cÝÝc� æ¾ÎÄ½»ÊÊ¾ Æ b Ï {cÝÝc| Ï �ÃÌ Ë �»Ä½¿»È ¼Ã �Ã×» Ä ` ½ÃÅ½ÄÂ ¼ºÄ¼ bÃ»À ÄÃ¼º¾¿Å Ï riãä sokh
tsnmj �ishuq( Æ c� {z| Øzzd �x Ï
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Ë¿ ¼º¾À À»Î¼¾Ã¿ Ì» Ì ¾ÊÊ Å¾×» Ä Í½¾»Ç Ã×»½×¾»Ì ÃÇ ¼º» g�^f È»×»ÊÃÐÂ»¿¼ Ð½Ã Î»ÀÀ Ï Ë¼ ÂÁÀ¼ Í »
ÐÃ¾¿¼»È ÃÁ¼ ¼ºÄ¼ ¼º ¾À Ã×»½×¾»Ì ÈÃ»À ¿Ã¼ ÄÀÀÁÂ » ¼ºÄ¼ ¼º» Ð½Ã Î»ÀÀ ºÄÀ »¿È»È Ï ^ À Ä Â Ä¼¼»½ ÃÇ ÇÄÎ¼ Æ Ä¿
ÃÐ»¿ Ç½ÄÂ »ÌÃ½Ô ÀÁÎº ÄÀ g�^f Ì¾ÊÊ Ð½ÃÍÄÍÊÑ ¿»×»½ Í» ÎÃÂÐÊ»¼»ÊÑ �¿¾Àº»È Ï ^ Ê¼ºÃÁÅº Ä¼ ¼º» ¼¾Â » ÃÇ
¼º ¾À Ì ½¾¼¾¿Å ÎÁ½½»¿¼ ½»Ê»ÄÀ» ¾À À¼¾ÊÊ Ý Ï� ÏÉ Æ Ìº¾Îº ÄÎ¼ÁÄÊÊÑ Â »Ä¿À ¼ºÄ¼ ¾¼ ¾À Ä Í »¼ ¿Ã¿ÒÀ¼ÄÍÊ» À¼ÄÅ» Æ ½»Ê»ÄÀ»
x ÏÝ ¾À ¿Ã¼ ×»½Ñ ÇÄ½ ÄÌÄÑ Ä¿È ¼º» Ç½ÄÂ »ÌÃ½Ô ºÄÀ ÄÊ½»ÄÈÑ ½»ÄÎº»È Ä Â Ä¼Á½» À¼ÄÅ» Ä¿È ¼º» Ð »¿È¾¿Å ¾ÀÀÁ»À
¼Ã Â ÄÔ» ¾¼ Â Ã½» À¼ÄÍÊ» Ä½» ÎÊ»Ä½ÊÑ ¾È»¿¼¾�»È Ä¿È Ä½» Í »¾¿Å ÄÈÈ½»ÀÀ»È {À»» ^ Ïx Ï�| Ï

þÿ �L �L ��� �� � NN �����	

g�^f Ì�� ����� �� eÎ�Í �� cÝÝÝ Ï ^ �� �� � � � ��� Í�Î�� � ÎÊ��� �� ��� � ��� ��

������Û���� ��� � Í � ������Î�� � �� ����Î� Î��� �� Ì�� Í ���� �������� � �� f ���Î Ù�Î��� ÊÒ
��Ñ � ���Ð �ÌÌÌÒfÙ� � � Ï Ù�� }f}Ù�� Ê� � �ÐÐÊ�Î���� �� ��� Í �Î�� � ��� � ��� �� Ô�����Ð �� ��
����Ð �Ó����� � xyyº� � Ì�� �� ���� Ê �� �� Ì��Ô �� � ���� Ê� Ð ����� ��� �� ��Î� Î��� ��� Í��� Ð�
��� �ÐÐÊÑ ��� ��Ñ ��� �� �����Ñ �� Ì�� Ê� ���ÍÊ� � �������Í �Ê�Ñ �� ��Ò���Í �Ê�ÑÏ Ö��������� � ��
�ÐÐÊ�Î���� ��� Í ��� ��×� Ê�Ð�� �ÉÎÊ���×� ÊÑ ��� �� f �Î����� � ����Ì � ÐÊ����� Ï e� �� ���� ���� �
��Ì Ð �� Ü �Î� Ì��� Í ���� ����� � ÊÊ �� �� �� � Ï f ��Ñ �� ��� ��Ì �� Ð����� Ê Í ����� �� ������� Î���
��� � Ê������ � �� Ì��� �� �� }f} Î��� Ï Ó� �� Ê������� Î��×� � ��������� �� Î��� ��� ������ Ê
������Û���� Ì�� ��Í ����ÍÊ� Ï Ù��� �� �×�� ���� �� Ì� �Ô� ��� �ÎÎ��� �� �� Î��� ��� � Ê�� Í���
������×� ÊÑ �Ð�� �Û�� ��� ��� ÊÒ�� � Ð�� Î������ � Î�� Ð��� ����� ����������Í �Ê�Ñ ��� � �������Í �Ê�Ñ �
�Ð��� � � ��Ñ �� �� Ì �� � ��Î��Î�Ð���� Ï

Ë� ��� Î���É � �� ���� �� ������ �� g�^f Ð��Ü �Î Ì�� Í��� Ï Ù�� ������� Ê ���� Ì��
fÙ� Òg Ê����� � ��� � �� � Ê����Ñ ��Ô�Î� Ì� �� �� ���� ��� Ê �����Î���� {Ì��Î� Ê��� Ì��� ��ÐÐ ������ | Ø
fÙ� � ��� �� Ð�� Ü �Î Ì�� � Í� �� ������ Ê Ð��Ü �Î � ��� g Ê����� � ��� �� �� ��� Ê ������� Ì�� �� �
Í��Ê� � ���� �Ì��Ô Í� ����� � ÎÊ��� Ê�Í���ÑÏ Ù�� ������� Ê ��� Ê � �� Õ���� ���� �� � �� ���� � Ì�� Ø
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éÙ� �Ü�� � Î�� ÐÊ�� � Ô�É �ÍÊ� ��� ÐÊ����� ����Ð����� }���� ^�� ÊÑ ���Ë}Ñ������ gPP ÐÊ�Ò
���� � ��� Î����� ��� ����� ����� �� � ÊÊ fÙ� Ð�� Ü �Î� Ïê

Ù�� ���� � ��� �É�� �� � �� ��� Ê Ì��� ������ �� {���� g�^f � �� ���� �� Î���� | Ø

•
g�� ÐÊ�� Ø }��� Ê� ��ÎÊ��� � ÊÊ ��Ê� ��� ������ �� � }���� ` �� Î������ ` ��Ü �Î {��Ð�Ë��Ð� � Ð��Ò
Î������ � ������ � ���ÐÊ�ÑÏÏÏ|

•
ÖÊ�É �ÍÊ� Ø ���Ñ � ��� ��� ���Ð � ��Ñ Ô ��� �� ���� Ï

•
` Ê����� Ë���Ð ����� Ø g�� Ð �Ê� ����� �Ä Ë� � � ����Ì � ��� f �Î ÐÊ����� � Ï

Ä�� ��Ì ��� �Ê�� ���� ���� �ÍÜ �Î�×�� ��� � ���� � ������� �� �Ù� Ê���� � xyyz� Ì���� ��Ñ ��� �� �
Í � ��ÎÎ����� Ê � Ñ�� ���� Ê� ������ Ñ��� �����Ì��Ô � Í� Î��ÐÊ�� � Ô�É �ÍÊ� � �É�� ��ÍÊ� � ��� ����������ÍÊ� Ï

Ù���� ����� Ê �ÍÜ �Î�×�� ��×� �Ê��� ÊÑ Î������ ���Î� ��� � ��� ÊÑ � �ÎÎ������� � �� ��Î
�� �� Ê�Í���Ñ �� �� Ê����� ���� �� �� ������ Ê �� Ê ��� �� fÙ� Í� �� � Ê�Í���Ñ �� �� � ��� Ð�ÍÊ�Î
����� �� �Ä� Ò�`� �� �� Î����� �� �� ^�Ä��^ Ë}Ù ����Ð��� ` ��Ü �Î Ï Ó� �� ��� �� �� �� �
������Ñ �� �� Ð��Ê���Ð�Ñ �� �� �����Ì��Ô ��Ñ ��� �� ×� Ê�� �� �� � �� ��ÑÏ

� ��� g�^f Ì�� ����� � Ì�� �� ���� �� � �����Ì��Ô Í� ����� �� � ÎÊ��� Ê�Í���Ñ �� Ì�� Ê�
��� � ��Ñ �Ü�� ����ÑÒ�Ò��� gPP ÎÊ����� �� Ì�� Ê� Í� ��Î��Ð����� �� ��Ñ ����� �� ����Î Ð��Î������
Ð��Ü �Î Ï Ó�Î���� �� ��� � �� ��� � �� Ð���� ��� �Ü�� Ì�� Ð� ���Ì��� �� �� ��×� Ê�Ð��� �� ����� Ê
����� Ê Ð�� Î������ ��� Í���Î �� Ê� ��Î� �� ����� ��Ð�Ë��Ð� Ï Ù�� ��ÐÊ�������� �� ��� � � Ê������ �
Ì�� Ð� �� �� ���� �� ����� Ê Ð �� Î������ ��������� Ì �� ���� ÊÑ ��Ñ Ô��ÌÊ���� �� Ð������� ��� � �ÍÜ �ÎÒ
��������� �� gPP Ï

^ Ê����� ��� � Í���Î Î����� Î��×������ ��� Í ��� ������ � �� ��� Ê �Ü�� Ì�� Ð� �� �������
� Î����� ��������Î��� Ï Ù�� ���� Ê Ì�� � ��� ÊÑ �����Î���� ��� ���� ÊÑ ��������ÍÊ� Ï ^ ÊÊ �� ��
� Ê������ � Ì��� ��Î�Ð �� Ê��� �� ÎÊ����� Í� �� ÎÊ����� ������Î�� ���� ��Ü���� ��� �� ���� �Ì��Ô
Ð������� �� � ��Ñ é�� �Ð��ê �å������ ��� Ö��� � xy__ � ��Í ��� ��� å������ � xyy�� Ï

Ù��� � �� Ð���� ���� Ê� Í� ��������� �� � �ÉÐÊ�����Ñ Ð���� �� Ì��Î� �� ���� �� � é ÎÊ���
Ê�Í���Ñê Ì�� ������ ��� ���Î����� �� �� ��Ù Î��� Ø fÙ� Òg Ê����� ���� Ê� Í �Î�� � � �����Ì��Ô ��� �×��
�� ��� � ��Ì ���� �� �� �ÐÐ��Ð���� Ï

^Í�� ��� ��� � ��� � Ì�� ÎÊ��� �� �� ��×� Ê�Ð��� �� �� ���� �Ì��Ô ���� Ê� Í � �ÐÐÊ�Î����Ò
���×�� �� ��Î�������� �� �å������ � xyy�� Ï Ù���� ��Ü���� �ÐÐÊ�Î����� Ì��� Î����� ��� ��Ü���� ������� Ï
}f}Ù�� Ê� Ì�� � �� �� � �� Ô�����Ð �ÐÐÊ�Î���� �� �� ����Ð {��� ����� ^ Ïx| ��� ��� Í ��� � ��
� Ê����Ñ �������� � �� � ��� ������ ��� ������ �� ��×� Ê�Ð��� �� �� Ð �� Ü �Î Ï Ë Ì�� �Í× ���� �� ���
�ÐÐÊ�Î���� ���� Ê� Í � ��� �� �� Î����� � ���×� �� ��×� Ê�Ð��� Ï }f }Ù�� Ê� �� �� �Ü ÒÊ��� �ÐÐÊ�Î���� ���
��� ÊÑÛ ��� � �������� ��� ��� ��Ò�Ñ�����Û ��� ������ Ï ^����� �ÐÐÊ�Î���� Ì�� Ì�� Ì� Î� ÊÊ�� �� é����Ñ
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��ê {��� '����� ^ (c| ( )��� �**+�,���� �� � ��+� -��� �*�,��+ ��+�. ���� ,��++. �������� ��� �����
/�� /��� ����� � -� �� ��� ��� ������ �����+ *�� ,������ ��+��� ��0�������� 1 �*�,��+ ��� ���
���+2�� � *��,������ � ��+�*+� -���,� *�� ,������ ���*� / �� 3����-+� ��+�. ��� �����,��� ���*��,�+
������,� ( )�� +�� �**+�,���� � }�+� � ��� �� �4 �� � �� �� � ( 5 �� � ���+2�� � �* �,��+ ��� ��� ��4
�.�����6�� �������� � - � * +�.�� ������ � / ��� ,����++�� f 5b 5 ������,� ( {}�� ��,��� � (c (� ��� � ���
����+� �� ���� ��� ���� g�^f ���*+� �**+�,�����| (

)���� �**+�,����� ������,�� ���� �� ,���� ��0�������� ��� -�� ��+� ��� ��,� ��,��� ( Ä �/
*��*+� 7 ����� �� ��� ��� �� ��� ��4 *���� ���. �Ü��� /��� *� �� �� ��3�+�*� �� �� � ������+
��������,��� ( )�� �f� ���� � /�� ,����� �� � ������+ ���� � ��� *����3���� �� �� ���� �/��8 ( f 5b 5
��*� /�� �+�� ��*+�� ���� ( 9� �� -����� ,��++���� �� �++ /�� � ����� � ������+ ��������,��� ���
/� -���, ,��,�*� 1 ` ��,������ ��� ` �� ,������ b �� ,+����� (

'�++�/ ��� �� ���� �� � /���2-�4 ���� �/��8 �:������ ��� '��� � xy__� �-���, ,+����� ����+�
- � �Ü���� �� �� � �����,� � ,����� ������,� ( )�� -��� ` �� ,������ ; ,+��� /�� ��*+������ ��� �++
��,�*��+��� �+������ � /��� ���,�� � ��++�/ � ,����� �-���, ������,� {��� ��,��� � (c (c (x ( ^ � ���
�� ��� ��������,��� � -�� ��3��� �� /�� � ��� �� ����� � ��3� ��� ,+����� / �� �� ��++�/ ���
��0�������� 1 �.��� �,�++. �������-+� ���-��� � ���2+�8� ���,��� � �����*�,��� ��� *����3���� (
'�� �++ ���� ������� b.��� �, ).*�� /��� ��*+�� ���� ��� ��3� -��� ��� �� �� ����� ��8� �� ��
���� �/��8 �3�� ���,� {��� ��,��� � (c (c (c| (

}��� ���� �� *��7 �, /�� -��� �� ���� �� ��3��� /� ��Ü���� ����� ��+��� � �� ���� �/��8
/�� ���,����� ( )�� /� ����� /��� ,�++�� ��*��3���� ��� ���2��*��3���� {����� �� / �++ - � 8�* �
����� �� �����. �� �� ���� �/��8 -� �� ��� ��� ���+. ��-������| ( 5� �� ��*��3���� ����
��� � ���. �� �� �.��� ,�++�� '+�/ g����+ ����+� - � �� ,����� �� � ������� �� /��+� ��� ���
,����+ Ô�/ ( )�� ���+ ���� /�� � ,���� ��� � ��� �� <3 ����+ -� �+���= �:������ ��� '��� � xy__� �� ��
���� ,��+� ,���� ��*�� *���.*�� -. 7 �� ,��-����� *��2�4����� -+� ,8� ( 5� �� ���2��*��3���� ����
�� ����Ë*��������� ����+� - � �� ,����� �� � ������� �� �.��� Ô�/ ( )�� �����/��8 /�� �� ���
����� ��������� �� � ,��-������ �� - +�,82-�4 ��� /���2-�4 {��� ��,��� x (� (�| /���� ����.2�2� ��
,��*����� /��� ,��-���� / �� ,��� ,��*+��+. ��3�+�* �� -. �� �**+�,���� -��+��� (

�3�� ���,� �� - ����� ��� ��� �* ���+ ��+���� > (z � �� ��3�+�*� �� ��� ,��,������ �� �� ���2
��*��3���� ���� �� � /�� �� ��� �� ��� �� ,+����� ��0� ���� ��� ��� /�� � �� ������ � ��* �,��++.
��� � �� �4��*+�2���3�� ��3�+�*��� �� ��� -��� ��*���� �� �� *�� ,��� ( �3�� �� � ,��*��- �+�.
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'����� ^ (c 1 b���. �� -+� ,8 �������

/�� �� ��*��3���� ���� /�� ������� �� �3��. ��/ ������ �� /�� ����� 1 �� ���,����+�. /�� ��
����� -� �� ,��� /�� ����. � �,,�* ��� ������� / �� � ���� ����,������ (

^ ��� �� -���, ��������,��� �� �� ���� �/��8 /�� ���� �� +��� �����+ � � ��� ������+ �����
/��� ,��3��,�� �� �� -���� � �� ����� �� �����/��8 ( Ä�/ �� �� � ��3��� �� ������ � � ����
g�^f /�� +��� ��� �� �� � ��� �� �� ��3�+�*��� /��+� ���� � ��*+�� �� ���� �**+�,���� ����
�,��,� �9��,� � xyyz�� ( 5 ��� - � ���� �� � �� �� � {��� ��++ ��/ | ���. �� �� ���� �/��8 �����
��� 3��. +�� ��� *������� ��� �8�++� ��� / �� �� ��+* �� �� ���� �/��8 ��. /��� �-+� � ��*+�� ��
0��� ,��*+�4 �**+�,����� (

Ä �/ *��7 �,� 7 � ���� �� g�^f ,������.( � �* �,��++. ��*���� /�� �� g� 5b^be *��7 �, �
�� 5}) ����*��� *��7 �, �� ,���� �� �� ���+.��� ��� �4��,��� �� ������, ���������� ���� �����
�����+� ( )��� *��7 �, � ��� �4����3� ��� �� �� �f� ��,�+� ��� �� �� ���� �/��8 �� ����� � *����,�
f`��º ,��*+��� ���,��*���� �f ��7���� � �+ (� c>>c� ( 9� g� 5b^be �+�� ,����-��� ���-+. �
�� �����/��8 -. ��*��3��� ��� �����,��� ���+.��� �+������ � ��� *�� ,������ (

Ä� ��+. ��/ +. ����� *��7 �,� ��,���� � ��� g�^f -� �+�� ���� �4����� ���� ��,���� ��
� /�� /��� � *�� �� ,��� � g�^f -����� ,����� ��� ( )�� ��� ���-+� ,��� /�� �� �� �� ) �� �
f �,���� *��7 �, ( ) �� � f �,���� �� � ����2+���+��� �� �2���,���� �+������ ��3�+�* �� ��� �� ������
,��*��. ��� ��,+���� �� ���� }e� ���/��� ��0���,�� *�,8��� ( )�� �+������ /�� *���� � g�^f �
���� ��� �� * ������ ��,� � �Ù ,���,. ��� ,��� ����������-�+�.Ë��2���-�+�.(
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)�� ^�Ä��^ 5}) *��7 �, �///2^���+� � � ����� �� ^*��+ c>>c ��� ��*������� � � �7 ��
,����-���� ��� �� ���/� �� �� g�^f ���� �/��8 ( )��� ����*��� <�,,��*��.��� �������= ��� ��
� *��3����� /� �����-����� �� �Ä�Ë� ���4 �� ,���� �� ^���� ��� f �+�� ���� ( e�� �����-���� /��
� - � -���� �� b�-��� ��� ,�++�� b ����� ��� �� ���� -���� �� l���� ��� ��� �� l������ ( 9��
3������� /��+� -� �����+. � ��� ���� '��� }��/��� {'��� �� ������ -. �� '��� }��/��� '��������
�'��� }��/��� '�������� � �| ( g�^f /�� �� � ��� ,����-���� -. �� f ���, )�,���+��. � ���* �
�� `��*�� '�-�� ���3����.(

)�� ��,+����� �� g�^f �� ��,� � *��7 �, -����� -�� ��� �������� ,������ ��� �� ������+
,��,�*��� ��� *��+���*�. �� �� ���� �/��8 ( )�� ��� ��*���� ,����� /�� �� � ���� �/��8 ��
/�� - ���� �������� �� �� ������+ ��+ /�� � -�,��� *�-+�, ��� �,,����-+� ( )��� /��+� ������,� � �7 ��
,������ ��� �� ��3�+�*� �� *�� ,��� �� /��+� �+�� -����  ������+ ����� ( '��������� � g�^f /��
�� ��+. ����� � - �,�� � *�-+�, -� �+�� '��� ��� �����-��� ����� �� �`� +�,���� ( ^�� ���++.�
�+����� �� �����+ ������ ���� /�� �4,+���3�+. �� ������,��� �� ������ � ��Ë�� *+�� �� ������,�
�+������ � ��/ /� ��� � �+�� �8� ��� �,,��� �� ����+�� ��3�+�* �� �� ,���� ��� ���� �/��8 ���
���*+. ��3�+�*��� ��� ����� �� ����, �**+�,����� �� �3�� �� ���� �� /�� �������� �� /��8��� / ��
��� �� �� ���*+� �**+�,����� (

)�� � �� <*�-+�,= ��+���� {l�+���� > (�| /�� *�-+����� �� ^*��+ c>>c ( )��� ��+���� /�� *�-+�����
�� �� /�-��� �///2g�^f � � -� /�� �� *�-+�,+. ������,�� ( 5 /�� ���� � �� �++ �� ��Ü����
� �,������ � ��+��� � �� *�-+�, ��+���� ��� � -��2�� �� ���� �/��8 ���+� ( ^ � ����� �� �� ������+
g�} ��*�����. /�� � ��� � ��� *�-+�, �,,��� � / �� �� ,��� � ����� � /�� ������ ( )�� ��+���� /��
���� -. ������+ ����� ��� -. ������ / �� �� �4*�����,� �� /��� �4*���� � �� ���� �/��8 ���
��8�� � ��3�+�* � -���, �*�,��+ ���+.���Ë�.������ �**+�,���� (

g�^f /�� ������ � �� *�-+�,+. *������� � �� c>>c g�������,� �� e-7 �,2e ������ ` ��2
����� ��� � }.��� � � ��������� ��� ^**+�,����� {ee`}�^ V>c| ( g�^f /�� *������� -�� �� �
*���� ��� � ����������� �^������� � �+ (� c>>c, � ^������� � �+ (� c>>c�� ( '�� ��� �3�� ��Ü����
,��,�*� /��� ,+������ ��� ���,����� -� ��� ��*����+. �� ���*+� �**+�,����� /��� -����� �
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�Ü��� � +�� ��� ��������,��� ��� ,��*���� ��� ����� ���,��*��� ��+��� � �� ` �� ,������ b �� ( 5�
� ��. �� ��� ������+ *��7 �, /� ��3� ���� �� ���� ��� � ���� �4�����3� ��+���� � ��� *��-+�� ��
/ �++ ������� ������ ��,� �� �� �Ù ,��� ,��*����� � ������ � ��*��������� � �����3�+ (((

}¬ �Æ �Û �Ý §�!���$!��� �� ~�! "� �¨¬� ���$!�� ��"� ��! 
g�^f ��� -��� ���� �� � ���-�� �� ������+ *��7 �,� �� ��3� ��3�+�*�� �+������ � ���

�**+�,����� ( �� ��� �� �� *�� ,��� �� ��������� ���� ,����-����� ��� �� *�-+�, ��*�����.(

}¬ �Æ �Û �Þ §b��"��� �"�~b��!$!�"�
g����� g�^f ��,�� ������ ��� ���/� 3��. +���� ��� ��Ù ,� + � � ������ � /� ��� �������

�/���� 1

•
g��3����� �� ,����� � ����+ ��� � �� �++�� � � ��� ����+�� ��� ,��,�*��+ �� ,�� ������ �
��3��� �� �� ������,� ����+� � �� ��4.��� ��,�� ������ (

•
f �8��� �� ��4.��� ��,�������� � ���� �����+ ��+ ( ^�� ����+�� ����*��� ��+��� ,+����� �
��� ��*��3��� �� ���2������, {/���� | ��,�� ������ �� ������+ (

•
` ������� �� �++ �����+� (

)�� ���� 8���� �� �� ,�� ������ ����+� *��3��� ������ +��8� -�/��� ��� � �� ��+*��� �� ���� �
��� /�� ��� �� +��8��� ��� (

}¬ �Æ �Û �� §b��"��� �� ��""� 
}f})��+� �� g�^f �� Ô�����* �**+�,���� ( ^ +����� � �� ��/ ���� �� +��� ���,����+ ���� ��

��++ ��,� *+�,� +�� ��� ��*��3�� ��� ( �� ��� � ��3��� � -��� ��� ���� ,��*+�� �� ,�� ������
��,+����� �����+� � � - ��� ������,� {*��-�-+. �� ä) | � � - ��� ������ �� �� �3���++ �**+�,���� � ���
�� *����- �+�. �� � ������� /��8�*�,�� ��� *��7 �,� (

}¬ �Æ �Û �ß ª �$����$� ��!���$�� 
^�� ���++.� �� 3����+�6���� ����+� �� g�^f � ������ / �� �� ���*��,�+ ������,�� �� ��

�4��*+�� ����+� - � �����,�� ( ^ +����� �� *�������� ��+8� ���+ ��/ ��� -��� '�)x �///2'�)x � � �
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,���,�� ��� �� ä) �///2ä) � � /�++ ��*+�,� � ���� -�,���� �� �� ��* ����� ������� ��� *��������,� �
�+- �� �� +�,���� *��-+�� � ����� �� � ����/ � *+����� (

ôõ ö� � û�� ����û ��� ��û�����û

)�� ,����2*+����� �*��� �� �� g�^f ���� �/��8 ��� ��Ô���,�� ��� ,������� �� ��+�,���
�� ��+� ��� �� /�. ��. /��� ���� ( �� / �++ � �� �4* +��� �� ��3�+�*� �� ��+� ���� ��,� �� ,��*�+��
��� ,��,����� 3������ ,����+ �.��� � ��� +��� �4* +��� �� ��+� ��� ������,�� �� g�^f �Ü��� �
�� ����� (

g�^f �� �� *+�� ���� �� gww �}������* � xyyº� ( )�� ,���,� �� �� +������� /�� �-3���� �
�� �� � ��� ������ ��� �� � /� ��3� ��� ������ � � �8� �� ���� � /�� �� �� ,����, ��,����� (
gww /�� ,����� ��� �� �� ++�/ ��� ������� 1

{x| 5 /�� �� +������� ��������++. ���� �� �� ����* {�� /�++ �� �� ��� ���� *��7 �,� ��+��� / ��
�����+ *�� ,������ |

{c| 5 �� �Ù ,���
{�| 5 �� �-7 �,2������� -� �+�� �++�/ � ���� *������� � � -� �������� �}������* � xyy�� (
{z | 5 �++�/ � +�/2+�3�+ �,,��� � �* ������ �.��� � ����� ,���� (((
{�| )���� ��� *+��. �� ��+� ��� +�-������ �� ,�� +� - � �������� �� �� ���� �/��8
{�| 5 �� � ������� +������� {3����� � *��*�����. ��� +�8� :�3� | ��� �� � ���++. �� +������� �� ,���,�

��� '��� }��/��� (

� ��� �� *��7 �, ����� ���� /��� /� �-3���� ,���,�� ��� gww ,��*�+�� ��**�� 1 �,, c (y� ��
�Ä�Ë� ���4 ��� f �,����� � ����+ � (> �� � ����/ � ( `���-�+�. � �� `�/�� `g *+����� /�� �� ��
�������� ���� ��� � �+����� ��� � *��� �� �� ���� �/��8 /��� ,��*�+�� / �� g����������� � /� 8��/
�� -�� *�+�,. /�� � /�� ��� �� ��+���� �� f �, e}� � � ���42+�8� �* ������ �.��� /���� *���-�+�.
/�� �+� �� ��������� (

'��� �� 3��. -�������� � ��. ��,��*��-�+�. ������ -�/��� �,, ��� � ����+ gww ,��*�+��
��� � - � ��������� ( f �,����� � ����+ gww � (> ,�� � / �� � ,��*�+�� ��++ �� Ô�/ � ��� -��� ���
+�,8�� ��**�� ��� ���� ��*���� *��� �� �� gww 5}e ������� ��,� �� �� �-���,� �� ��*+��
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*����+ �* �,��+�6���� ( f �,����� � ����+ gww � �+�� ,�� � / �� ���� � �7 �� *��-+�� � +�8� �� �4��� �+.
-�� ��*+�� ������ �� �� gww }������ )��*+�� � �-���. {})�| ( ^ � � � ��� �� ��, � f �,����� ��
��3�+�*��� ��3����� �� /�� �+/�.� �� ��� �� +�� ��� �� ��3�+�*��� ( }�� � ��+����� �4 ����
� �� �� � � ��� �����,� ����� 5��+ �� gww ,��*�+�� �� ����� �� � -� ��,� ���� ��-�� ���
,��*+��� � �� ������� ( 9� /� ,��+� �� � �8� ��� ��3�+�*� �� ��* ��� �� .� ������ *��*�����.
��+ �� �� �� �� ��,� �4����� �� �� ��3�+�*� �� ,������.(

^ � ��� �,, � ���� � �7 �� *��-+�� � ��� � -� ��,�� / �� 3������ c (y� ( )��� /�� �� ����-+�
3������ �� �� ,��*�+�� -� �� � ��� � ������ � �� l���� º �Ä�Ë� ���4 �����-���� ( )�� � ���
Ô�/ �� ��� ��*+�������� �� �� �Ä� ,��*�+�� /�� �� +�,8�� ��**�� ��� �.��� �, ,����� ( )��
g�^f �����/��8 ,��+� �� �� / ���� ��� � �.��� �, ,��� �� /��� �**+��� �� *�+.���*��, 3����-+��
� ,��,��+ * ���� �� �� ,��� ( '�� ��� ������ � g�^f ��� �� {��� ��++ ���� ��| ��**�� �,, 3������
c (y� ( � ��� 3������ � (� �� �� ,��*�+�� /��� *�-+����� � ���� � ���� ,������ ��� � -� �**+��� � ��
,��� � ��* �,��++. ��� � �� ��,������ ���,���� �� ���� �.��4 ��+�� ( 9� �� �����/��8 /�� ����
,��*�+��� ����� � �� 3������ ( � ��� g�^f /�� *���� � f �, e}� ��� ,��*�+�� / �� �� �,, 3������
���� ��,+���� �� � �7 �� *��-+�� � /��� ����� ����� (

^ ++ ���� *��-+�� � ��� �* �,��++. ��� /��� � ,�� �� � �� ��� �� �� ��� ��,�� gww ������� �
��,� �� ��*+��� � ��� ��+��� �,���0��� � ��,� �� ���2*������� ��� ��� ���, ���*�,���� ( )����
�,���0��� /���� �����++. ,��������� �� *�����++. �����+ �� �� g�^f ���� �/��8 � -� �� +�,8 ��
+������� ��**�� �� ��� ,��*�+��� � ������ / �� �� ���� �� �*�� �6��� �� ,��*�+��� �* ��� �� ��
+�-���.� ��� +�� � � ����� �,��,� ��� �� ��� (

e� �� ���� ���� � � �,���0�� ,��������� �-��+�� �� � �� �� ��� �� g ��,��� � ��� *��3��
3��. �����+ � � ���� �6� *��������� �� �Ü�� ��� ���-+� �� ��*+�� ������ �� ����� ,��*+�4 -���3����
{��� �� �� ���� ����� �� ��3�+�*��� / �� � ��+�2*������� +������� +�8� gww �� �� .�� ,�� �+/�.�
��� � ���� �� +��� �������� /��8������ | ( ^ +�� � g ��,��� ��� � ���*+� ,��*�+�� ������ /��,� ��
�3��+�-+� �� �++ gww ��3�+�*��� * +����� � (

^ ++ ,��� ��� g�^f �� / ���� �� � ,�++�-����3� ������ ��� �� ,��� �/������* �� *������ (
g�} �'���+ � xyyy� /�� ���� ���� �� 3��. -�������� �+����� �� ����� ��� - ��� ��*��3�� ��� ��2
����+�6�� / �� �3��. ��/ ��+���� ( ' ��� ���� /�� � ����+� g�} -���,� ( ���� �� � � ��,��� -���,�
,�++�� <��3�+= /�� ������,�� ( f �7 �� ��3�+�*� �� /�� �� ��� -���,� /��+� �� <� ���= -���,� /�� ���
���� ��-+� ��� ��+. -���4�� /��� ,��� ��� �� -�/��� ��+����� ( � ��� g�^f -�,�� � *�-+�, � ��/
<*�-+�,= ��*�����. /�� ����� ( )��� ��*�����. /�� � � ����� �� �� ������+ � ���2���8 �4,�* ��� ��
�4,+����� �� ��+���� � ��8�� �� <*��3��= {����+. �����| ( 5 /�� �*���� �� �3��. ��/ ��+���� �� � �7 ��
-���4 ����� � ��� �2���� ��, �,��* ( 5�����+ *��7 �,� �� ���� g�^f ��� ���� �/� ��*�������� ��
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/��,� ��. ��� ��� � *���,�+�� g�^f 2��+��� �**+�,����� ( 5� ��+���� > (� �� *�-+�, g�} ��*�����.
/�� ����3�� ��� ��-����� -. ��-�++� �� ��� ���� ��,�++. �������� ���� �� � ��� -���,� ��
�� ������+ ��*�����.( Ä�3����+��� � *�-+�, g�} �,,��� �� *+����� /��� �� ���� �/��8 -�,�� �� ����
��- +� {� (� ( ���,��� �� x (> 3������ | (

e��� /�-2-���� ��+� ��� ���� �� ����� � � ����� �� ���� �/��8 ( f ���� �///2f ���� � � ��
���� ��� -�� ��*����� ��� ��,8��� ( ^ *�-+�, � ��+��� +�� �� �+�� �3��+�-+� � ,+��§��� (�*� (�� (

^ � ��� �� ,�������� � ��3���+ �**���,��� ��� �� ++�/�� ( e� ��� ���� b�4.��� �///2b�4.��� � �
�� ���� � ���� ��,�++. ������� �� + ����,� ,��� ��,�� ������ ���� 7 �3���,� ,������ �3��+�- +� ��
�� ����,� � +�� �f �,���.��� � � � ( e� �� ���� ���� �� �� + ��,�� �� �� � �������� ������ g�} ���
*�-+����� �� �� /�- �� ��Ü���� ���� �� ��,+����� �� ���� ��,�++. �������� *�� � +� (
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5� ����� � ��������� /�� g�«f ��� -�,�� � � �� ��*���� � ��������� ��/ �� ��3�+�*2
� �� ��� ��� �3�+3�� �3�� �� � ���,� �� �� ���+ ,���������� ( « +����� �� ����� � -��� ���������
�� ��+�� /� / �++ ��� ����� � ����� �� � ��� ,����-����� �� ��� � ,�++�-������ � �� ��*���� � ��2
������� �� g�«f ��� �+/�.� ���*�� � *�+�,. ,�����. � < ,��� �/������*= ( )�������� � �� ��Ù ,�+
� ��. �� ��. ��� �� �4,+���3�+. ���*����-+� ��� ��� *�� �� �� ���� �/��8 (

« +����� g�«f �� ��3�+�*��� ��� {,+�� 2��3�+ ��� ����| ��� �3�+3�� �3�� �� � � ��� �+/�.�
��� �� �3����� �� � ��3�+�* ��� ( 5 ��� - � *����� �� ����� �� � - �,���� �� ��� ������� ������ ��
���,�����+ �� ������ � � �� ��+��� �� ,��� �� � ��3�+�* �� ,�� ����,�� ��++2�� � � g�«f � ��3���
���� ���*����- �+� ��� ��+��� � ���� *��7 �,� �� � ��,����Ë������� ,+����� (

¬�+. /� ���-��� �� �� ,����� ��3�+�*� �� ��� {�� ����� �� ��� ����� ��� f �����
�� 9���| /��� *����� �� �� �����+ ��� ( «*�� ���� ��3�+�*��� � ��. ��Ü���� ,��*����� �� ��
���� �/��8 �� ����� �� ��� ����� ��� - ��� ���*����-+� ���,� ��� �� ,���������� ��� � ������� ��
��� �� /�++ �� ��������� �� ������+ /��8��� �����+���� ( f ����� �� 9��� ��� �+�� ,����-��� �� ���.
��Ü���� *��� �� �� ���� �/��8 -� ��� -��� �� ���� ���*����- +� ��� ��� �� �� «���� ��� f 55
��*�Ë��*� ��������,��� �� /�++ �� �� -��+� �.��� (

)��� �����+ ��� ��� �+�� ���� ���� � ��-��� � {�� �+�� �Ê��6 � '�-��� ���.�� � ��� :��,���
����| �� ��� �� ��3� � �� �� � � ��. *������� ��� �8�++� ��� /��� ����� �� ,����� �� ��*+�������
�����+ *�� ,������ �+������ � ( )�� � �� ������ ��,������ /��� -���,�++. �8�� -. f ����� �� 9��� ���
�� ����� -� �8��� ��� �,,��� ��*�� ���� ���� ������,���� �� �� f)� � ��*�,��++. :���� 9�����
/�� �� �� ��3�+�*�� �� �� �������+ }f })��+� (
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)�� ���� ���� ���+ ���2*��������� � ��-��� /��� ���� ��*+�,�� -. ��/ ,�� ��� / �� ���� �� ,��
������ ���� ��� ���� ������,� ������� ( )�� ��4 ���� � ��-��� �� �� g�«f ��3�+�*� �� ���
/��� ®�� «��� � � �3�� ���,�� ��� ����0�� l�-+��� ( ¬� �� ���� ���� � �� � �� /� /��� �������� ��
��3�+�* ��� g�«f �� *�� �� ���� f ���� )����� ��� ��. ��� ��++ � � �� �� � �� ��� / ����� � ���-���
�� �� ,+�� 2��3�+ ��� ( ®�� «��� � ��3�+�* �� .��� �, ).*�� ��� ���� +�/2+�3�+ g�«f �� ������,���
��� ��� f ���� )����� /��+� �3�� ���,�� /�� ���*����-+� ��� �� �f� ��������,��� ( 9�� �� ���
��3� -��� ��3�+3�� �� ���. ��Ü���� ��3�+�*� �� ������ ���,� ��� ( ����0�� l�-+��� �+�� ,����-���
�� �� ������+ ��������,��� � ��* �,��++. �� ®�� ,������ ��� Ô�/ ,����+ � ��� ��3�+�*�� �� � �� ���+2�� �
��-�� g�«f �**+�,���� ,�++�� l�**�� {��� � (¯ (�| ( }��� ���� ������ ����� � f ����+ l�� ���6 � �+��
,�� � � �� ��� f ���� )����� �� �� ,���4 �� �� g�«f ���� �/��8 ( � � /�� �� ���� ���*����-+� ���
�� ������ �� �� � ����+�6���� f ���+� ��� �� �� ��++ �� �,�3� ���-�� �� �� ��3�+�*� �� ��� /��
,����-����� �� � ��. ���� ��Ü���� ����� �� �� �����/��8 (

¬��� ������ ��3� ,����-��� � �� ���� �/��8 � ��*�,��++. -�,���� �� ���� f ���� )����� (
¬� �� ���� �� ���� �� ��3� � ��� � �� � -��� *�� �� �� ,+�� 2��3�+ ��� ��� �� ��++�/ ��� 1 � �3���
l�-�� � /�� ,����-��� �� �� ��3�+�*� �� �� �� ���� ��, Ô�/ ��� �� Ä�/��8 ����� ° « +- �� f ��� �
/�� ,����-��� �� �� ��3�+�*��� �� �� }f})��+� ���*��,�+ ������,� ° f ��+��7 9 +��/ � /�� /�� ��
,����� �� ��3�+�* ��� �� g�«f ������,� ��� ��3�+�*��� �}) *+����� ��� �+�� ��*��3�� ��� � �Ù ,���,.
������ ° ��� 5�� ��+ f ��0���� � /�� ��3�+�* �� � 3��,� � f 5 5 ,��3����� ��� �� ,�����+. �� ,����� ��
���*��,�+ ���� ������,� ������ (

þÿ �c �c ±u i	�t�
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)�� ��� �� �� /��� �� g�«f *��7 �, ����� �� ��,� �Ü�� /�� *� ��� ���.���
��� �**+.��� �* �,��, �����/��8 ��3�+�*��� � �����+����� ( 5 ���� �� ����� �� ��� ��,������
��3� - ��� �8�� �� �� ���� ����,��� ��� �� ��3�+�*� �� *��,��� ��/ ���� � � - � �� +��� / �� /��
��� ������ ��,������ ( 5� ��� ��,��� /� / �++ -���Ô. ���,��- � �� � �����+����� ���� �� �� g�«f
��3�+�*��� (

« � �+����. ,������� � �� ��3�+�*� �� �� �� g�«f ���� �/��8 ��� ��++�/�� � -��� 2�*
�**���,� � ������ ���� ��� � ���*+� �**+�,����� �� ��3� ������++. �3�+3� ��� - ���� ����� �4��*+��
�� �� ���� �/��8 ���+� ( 5 �� ��*���� � ��� �� �� ��,��� x (� (z /� �+����. ��Ô�,�� ��/ ��� �� ��
��*���� �����+��� ��3�� -. ��� ������ (

� ��� ����-�,8 ��� �+/�.� - ��� �� ��*���� ,��*���� �� �� g�«f ��3�+�*� �� *�� ,��� ( « �
� ���� �� ��, �� �����/��8 /�� ���� �3�� ���,� � - ���� � -� ��*+�� ���� ��� �� ���. �,,������ �
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�� +��� - �/��� �� �����/��8 ��3�+�*�� ��� �� ���� ��� -��� -+����� {� (� ( �3�� �� ���� *����� ,��
-� �,��� �� � *��2�� � ���� �/��8 ��3�+�*�� ��� � *��2�� � ����| (

)�� g�«f *��7 �, ����� ����� 0��� ��������+ ���/��� ����������� � �����+����� -� ���
�3�+3�� ��� ,�� � ,+���� � ���� ���+� ������+����� +�8� �� ��� � ®������� ��� �9�,8 � xyyy� ( « � �3��
�� *��*����� �� �� � �����+��. ��� � ����� � � �� ��Ù ,�+ � �**+. �® � � ���� �/��8 ��3�+�*� ��
*�� ,��� ( )�� � ��� ������ �� �� ��� �� �® �� ������ ���+ *���,�*+�� � /��,� �� � *����� ���*+�,�. ���
�3��� ����,�����. ������+�6����� �� �� ���,+. ��,�����. �� ���� � �-���3� �� � ���� �/��8 ��3�+�*� ��
*�� ,��� ( � ��� ��3�+�*��� � ���� �/��8 /� ��� �� �� +. �������� �� � �8��� �� �**+�,���� /��8 -�
�+�� �� ������+�6��� �� �-���,��� �� ��,� �� �� ,����� -���3��� �� *����-+� �� ����� � -��+� ��
��������,��� ��� ��. ������ �**+�,���� ( '��������� � ������6�����+ ������ � ��,� �� �� ��, �� ���
��3�+�* ��� �� �� ���,�����+ �� ������ ��� *��2�� � ,�++�-������ � � �8� � �3�� ������ (

9� /� ��� ������+. �������� �� � ��. �� �® �� �-7 �,�3�� ��,� �� ��3��� � ������ �� �� ��
,+��� ��� ���*+� �� *����-+� �� �� ���� �� ,�������� ��������� ��� ������� ����� )�������� ���.
�® *��,�,�� ��3� -��� ,��������� ��� ��� ���� � ���� �4�� ( )���� ��,+��� 1

•
�q q² ² hk²kqnkn 1 �+����� �� *�-+�, ��+����� ��� ��++ �� *�-+����� �� ���� �� *����-+� ������+
�������� +�� x� ��.� (

•
�knomu~ ������ �� ��� �� �� ,**��� �����/��8 ��� )��2���3�� ��3�+�*� �� (

•
l���,�����

•
ri ² ²kjomÎk i¡ukhn³ m´ ����� �� g�} ��� �++�/ ��� ��. ��3�+�*�� � ,����-�� �� ��. *�� �� ��
�����/��8 (

•
rilk �oqulqhln ���*�� � ��� �/� ����� (

¬��� *��,�,�� ��,� �� � mq´ ²k � knm~u � µ qmh µ hi~ hqqq mu~ �� �uÀnmok rinosq kh ��� ���� �� ��,� ��
*����-+� �� ��� *���,�+�� +�� ������ (
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g�«f *��3���� � 0��� ���� ��� 9��+� }.��� �� �++�/ � � ������� ��� � ������ � / ��

+�+� �Ü�� � �Ä� f �8�� +�� ��� � ����+gww *��7 �, � +�� � -��+� +���� 3�+�� �� �� ����,� � +�� ( Ä�� ��
� �� -��+� �.��� �� �*�,��+�6�� �� -��+���� g�«f �����-���� -������� ��� g�«f -���� �**+�,�����
��� �+����� � ,��+� -� ����+. - � ���*�� � ���� 8��� �� *��7 �,� � ��� �� - ��� ���� ������ ��
���� �/��8 (
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5� ��. *��7 �, � �� ��Ù ,�+ � ���+ / �� � ,��*+�4 ����,� � +�� ��* �����,. ���*� ( � ���� �
-��+� �.��� ��+*�� .�� ��3� � ��� -. ���� ��,� (,44 � +� ��� �� ®��7 �, 5� �� -��+� �,��* �� �����
� ,��*�+� � ( g�«f 9��+� }.��� �� �-+� � �� ��� ��8 / �� +�+� ��*��3����� 1 nhjlk´ n �� � �� �++ ���
���� �**+�,���� �� �� �-+� � ����,� �� ����,� � +�� �� ���� � - � ,��*�+�� ��++�/ ��� �� ��++�/ ���
���*+� �� +� 1

�5� � ��� (,44 ��� - � ,��*�+�� ��� ��,+���� -�� -+�� (�44 ��� ����� (�44
��� -+�� (,44 ��� ����� (,44 ��� - � �+�� ,��*�+�� �

)��� ��+� � �� -���� �� �� �.*������ �� ��� ��,� ������ ��� �� '�� (�44 � '�� (,44 � +�
�4 ��� ��� �/���� � � ���� �� ��. �� � �. �� - � ��� ( « +�� ���� ,�� -� ��������+ (,44 �� ��+���
� ��. (�44 �� ����+� - � ,��*�+�� ( 5� -�� ,���� � .�� ,�� *��3��� ��������+ ������ *���� � +��8
��� ��* �����,��� (

)�� g�«f -��+� �.��� �� �������� � - � ���� � -��+� g�«f �4��*+�� � +�-������ ��� ���
�� ��� ������ �� g�«f ����,� ��� ( 9� � �+�� *��3���� ��,�+���� � ��.-��. -��+���� ���� �/�
�**+�,����� / �� g�«f ( 5� ����� � ��� g�«f ������+ -��+� �.��� ��� -��+���� .��� «** .�� ���
,������� �� ����,� ��� ���,��� �������� �� �� �� ,�� ������ ��� ��� �� �� ++�/ ��� ,����������
� +�� 1 �����+� (,�� � ������ (,�� � ,+�� 2+� ,���� (,�� � �.��� (,�� � ��� �.��� 2/ �� (,�� �� �.��� 2+���4 (,�� (
¬� �� ���� � ���� ���� � - � ����� 1 �� *���,�+�� *�� � ,+�� ��� - � ������,�� ��� ,+�� 2
+�,���� (,�� � �� �����+ �+�-�+ ,���������� 3����-+�� ��� - � ����� ��� �����+� (,�� ��� �� ������
��+��� � �� *���,�+�� *��7 �, ��� -� ������ ��� ������ (,�� (

)���� ��� /� � ��� 8���� �� ,���� 3����- +�� ��* ������ �� �� 3�+��� ��. � �. �8� 1 9��+���
3����-+�� 2 ���� ,�� ��+. ��3� 3�+��� �� > �� x ( � ���++. > � ���� �� �� 3����- +� �Ü�, �� ����-+�� �
��� x �� � �� ���- +�� ° ��� )�4��+ 3����-+�� 2 ��. ��� � ����� � ��� �����,� � � ��+��3� *�� � ��� �
� +� ( « +�� ��* ������ �� �� �Ü�, � ���� ��� ���� 8���� �� 3����-+�� 1 9��+� }.��� 3����-+�� 2 3����-+��
/���� 3�+�� 7 � � �Ü�,� �� g�«f -��+� �.��� -���3��� /��+� ��� ��� -������� �� ����,���� ��� ,�����
� +�� ° �4����+ � �-������ 3����-+�� 2 3����-+�� /���� 3�+�� ����� ���� /����� �� -��+� �.��� / �++ � �8�
.��� �**+�,���� +��8 �� �� � ��� � { �� ��. | �� g�«f �4����+ +�-������ ° ��� g�«f ������+ 3����-+��
2 ���� 3����-+�� ��� � ���+. ,��*�+�2�� � Ô��� �� �,�3��Ë���,�3�� ,����� ���� �/��8 ������� ��
,����� ��� � ���� �/��8 -���3��� (

9��+� �.��� 3����-+�� �������,� ��,+��� �� ��++�/ ��� 1
)¬® {)�4��+| 2 }���+� ,����� �� ��+��3� *�� ���� �� ������ (,�� � +� � �� ��* � �� ��

*��7 �, ����,� ���
®l¬�l«f {)�4��+| 2 }���+� ,����� �� ��� � ��� �� *������ -����.
®l:·}�«lg�·5Äg���} {)�4��+| 2 }���+� ,����� �� +��� ��+��3� *��� � ���� ��2
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���� (,�� +� ,���� � � �� +���� /���� .�� /�� ��,��*� � +��8 ��� -����. ��*�����,��� � ����++. �� ��+����
/���� .�� ��3� .��� ����,�� ( Ä�� �� ��,��*� ¸/ �++ ��¸ *������ � ��,����3�+. ���,�� ����,� �� ����
��+���� (

®l:·}�«lg�·l�g�l}�·5Äg���} {)�4��+| 2 }���+� ,����� �� +�� ��+��3� *��� �
���� ������ (,�� +� ,���� � � �� +���� /���� .�� /�� ��,��*� � +��8 ��� -����. ��*�����,��� � ����++.
�� ��+���� /���� .�� ��3� .��� ����,�� ( Ä�� �� ��,��*� ¸/ �++¸ * ������ � ��,����3�+. ���,�� ����,�
�� ���� ��+���� (

}¬�lg�} {)�4��+| 2 }���+� ,����� �� ����,� � +� �� ,������ �� �**+�,���� ���. *��� (
� ��+� -��+���� +�-���. -������� �� �� �� ++�/ ��� ��� ��� � ������ �� ��+� ���� ��,� ������ � +� ���� �4 ���
� ����,� � +� / �� �� ��� � ���� � ��� .�� ����+� ��� �� ����,� ��+��3� *��� � ���� ,����� ������ (,��
+� ,���� (

g�«f ,���������� 3����- +�� ��,+��� 1
g�«f ·¬�9�� {9��+��� | 2 )��� 3����-+� ,����+� /����� g�«f 11)�� ���.* � �� �����

� ����+� *��,����� Ô�����2*��� ���-�� { «Ä}5 gww Ô�� .* � | �� � ���-+� *��,����� Ô�����2*���
���-�� { «Ä}5 gww ���-+� .*� | (

g�«f ·�}�·�f� {9��+��� | 2 )��� 3����-+� ,����+� /����� g�«f ,��� �� -� �+ / �� �f� 2
-���� ¬-7 �, �4����+ }����� ��**�� (  ���- +��� � ,�� +� ��*��3� ,��*�+��� �* ��� �� /�++ �� ����,�
,��� ��6� (

g�«f ·5}«9��·g��gx } {9��+��� | 2 )��� 3����-+� ,����+� /����� g�«f ������+ *��2
,������� � *��,������� ��� ��3����� 3����,���� ,��,8� ��� *������ �� �� �� ( ��,�3���� � ,��+�
��*��3� ,��� �* ��� �� �*�� �� ��-������ (

g�«f ·�}�·l���« }�·«}}�l)} {9��+��� | 2 )��� 3����- +� ,����+� /����� g�«f «�2
���� - ���3� �0��++. �� ×��-�� × ��� ×�� ��-�� × ���� (

«�� ���++. �4����+ +�-������ 3����-+�� ��� 1
�}�·«�}« {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������ «�}« (

Ä�� �� � �� 3����-+� ,�� ��+. ��3� �Ü�, �� �Ä�Ë� ���4 �.��� � (
�}�·'')� {9��+��� | 2 )�++� �� -��+� �.��� � ��8� �**+�,����� � +��8 ������ �� '')�

+�-���.(
�}�·'�)x {9��+��� | 2 )�++� �� -��+� �.��� � ��8� �**+�,����� � +��8 ������ '�)x (
�}�·5l�g)� {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������  ���,�

}x ( Ä�� �� � �� 3����-+� ��+. ��� �Ü�, �� f �,����� � ����/ � {,| �.��� � (
�}�·®¬l)f 5 5 {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������ ®��2

� ��� ( Ä�� �� ��� 3����-+� �� +. ��� �Ü�, �� f �,����� � ����/ � {,| �.��� � (
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�}�·l)«�5¬ {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������ l«�2
��� ( Ä�� �� ��� 3����- +� ��+. ��� �Ü�, �� f �,����� � ����/ � {,| �.��� � (

�}�·®)�l�«} {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������
*������ {®¬}5� ������ +�-���. | ( Ä�� �� ��� 3����- +� ��+. ��� �Ü�, �� f �,����� � ����/ � {,|
�.��� � (

�}�·ä) {9��+��� | 2 )�++� �� -��+� �.��� � ��8� �**+�,����� � +��8 ������ ä )��+8� (
�}�·g®®�Ä 5) {9��+��� | 2 )�++� �� -��+� �.��� � � �8� �**+�,����� � +��8 ������ ,**���

+�-���.(
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�� ��3� �+����. � ������� �� ��� �� �� ���/��� ����������� � �4�� �� �� g�«f �-���3��
�� hksnk( � ��� ��3�+�*��� � ���� �/��8 �3��.���� �� �������� / �� ����� ����� �� � ��� ( 5� � ��� �+��
����� � ���� �/��8 ��� ����� �++ *����-+� *��2�4 ����� ��+����� ( 5� g�«f /� �+/�.� �. �� � ��++
��� �� < ����������� �� /���+= *������� ( 9�,���� �� ��� � ���-�� �� �4����+ +�-������ �� *��3���
�*�,��, ���,����+�. ��� ���� ( 5� ��� ��,��� /� / �++ -���Ô. ���,��- � ���� � ��� ������� (

aa�º �'���� ��� :������ � xyy» � ///2'')� � � �� � g ��-������ +�-���. ��� ,��*���� ��
 ��,��� '������ )�������� {') | �� ��� �� ���� ��� ������� � �� -�� ���+ ��� ,��*+�4 ��� � ��� ��
��-����. ��*� ��6� ( �� - �+��3� �� '')� � /��,� �� ���� ���/��� � ���� +� - �,�� � �� '') +�-���.
�� ,���,� ��� ��� �**+�,����� ( ¬�� - ��,����8� � * ������ �� �� �� � 3����. �� *+����� � � ���/ ��
'')� �� *������ ��,� �� .*�,�++. ��*����� � �� �� ���� *�-+�,+. �3��+�-+� '') ���/��� ( ¼����3�� �
'')� �� *������ ��,� �� *���-+� 1 �� *������ /�++ * ������ /�++ �� ��� ��,���,���� / ���� ����2
�,���� ( «����� '') +�-���. �� ��� -��� �������� ��� g�«¼ �� �� ��/ aa�½©"~�$ � /��,� ��
�+� �� �� �Ù ,��� �� �� '')� -� ��� � 9}2�.+� 8��� �� +�,���� (

)/� ��Ü���� ���*��,�+ ���� ������,� ��+8�� ��3� - ��� �� ��� � /�. �������� ��� �� g�«¼
���� �/��8 1 '�)x ��� ä) ( )�� '�� ��� � ��� )��+x � {a¨�¾ | �///2'�)x � � {*������,�� ×�� ++�,8 ×|
�� � ��®� �� gww ���*��,�+ � ��� ������,� ��+8� ��� � {�Ä 5� | � ¼ �,¬} � ��� ¼ �,����� � ����/ � � ��
�Ü��� +���/���� ��+����� ��� -��+���� �� 5 �� ��� ��**��� � ���*��,� / �� ¬*���� ( 5 �� ,�����+.
� �������� -. � ���++ ����* �� ��3�+�*��� �,���� �� /��+� / �� � ,����+ ��*�����. �� }���,�'���� (
¿! �9+��,��� ��� }�������+� � ¯>>z � ///2ä) � � �� � Àww �����/��8 ��� �**+�,���� ��3�+�*� �� (
5 +�� �**+�,���� ��3�+�*��� ���� �++ � �7 �� �* ������ �.��� � / �� � ����+� �**+�,���� ����,� ,��� (
ä *��3���� � *+����� 2����*����� «®5 � �++ ,����+ *+����� ���,����+�. 1 �� 5 � ���-��� �,,��� �
��/��8��� � � +� ����+��� � �, ( )�� ä +�-���. ��,�*��+��� �� ��Ü���� «®5� �� ��Ü���� �*������
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�.��� � � *��3����� �� �**+�,���� *��������� / �� � ����+� � ,����� «®5 ��� �++ �*������ �.��� � (
)�� ���3� À «®5� ��� ��,�*��+��� �� � �� �� /�++2�������� � �� ++. �-7 �,2������� Àww ,+����� ( 5 ��
,+��� �� ä �Ü��� ��* ����� ������� � ���� ����� �� '�)x ( 9� � ��� � ��/����� 1 �� +�,���� ,��
��+. - � ,��������� '��� ��� �� �Ä�Ë� ���4 *+����� (

À�����+. ��� �� À�«¼ �� �¼ � ��**�� �� ��3�� ������ �� ��� �� � ��,��2Àww ( Á���� ½
�ÂÂ �� ��,��, � � �� � 3�+������ �¼� *����� /���� �� � *���- +� ��-�� �� Àww ( � ��,��2Àww ��8��
� ���. � ��3� .��� �**+�,���� �� �-�+�. � ���� ��� /��� �¼� ��� ( « ������ +�-���. �� *��3���� ���
*������ � ��������� � � ���*�+���� � ��� 3�+������ �¼� ��,�� ��� ( � ��,��2Àww �� ������+ � �� �¼�
x (> ��,���������� ��� ���� ,���� �������� { ¬¼ x (> � ¬¼ ¯ (> ( }«� x (> � }«� ¯ (> � Ä �� ��*�,�� �
��� ��À �� �¼� },��� � ��,���������� 3������ x (> (| )�� *����� *��3���� ���� *������ ��,� � ����2
+���.� ��� �,�+�- �+�.( }���,� ,��� � ���*+�� ��� «®5 ��,�������� ��� *��3���� / �� �� *����� ( '��
*���- �+�.� ,��� ��� - ��� �8�� � � �8� � ���� �+ ��� �� ��*+��� � �� l))5 � �� Àww �����*�,�� ���
� �� �� �+ ��� �� Ã������ ( 5 ��� - � ���� ����� �� ��� � �� ���� ��,������ ��3� *����,�� � ,��� ��
�� +��� �Ù ,��� ��� ������-+� ( '�� ��� ������ ���� ��+����� ��� �� À�«¼ �¼ � ��**�� ��� �+����.
����� ���.(

5� ����� � �Ü�� ����*���� ����� ��*�Ë����� �� ��. *+����� ��Ü���� ��+����� ��3� -���
���� �� À�«¼ ( «� �+����. �4*+����� �� ��,��� � (¯ (¯ (z À�«¼ ���� �� �-���,��� +�.�� �� � ���-��
�� +�-������ �� ����� � � �8� ��� �����������+. �,,����-+� ( )���� +�-������ ��� ®��«���� � l)«���� �
« +�� � ���  ���,� }���� ( )�� � �� /� ��� ������ ,����2*+����� ����� +�-������ �� �� À�«¼ ���
���� -�� ��� ¼ �,����� � ����/ � ��� «**+� ¬}� /��+� �� ���� /� ��� *+����� 2�* �,��, (

�"�! ¬~��" �9��,��� ��� 9��8 � ¯>> x� 9��,��� � ¯>>� � ///2®��«���� � � �� � '��� ,����2* +�2
���� +�-���. ��� � ������� ����� ��*� ��� ��*� �� 3����++. ��. *+����� ( 5 �Ü��� ������� ��**��
��� �++ �� *+����� � �Ü����� +�/ +���,. ��� ���� �Ù ,���,.( «!¬~��" �},�3��� � ¯>>¯ � ///2l«���� � �
�� � ��� �+�� +�-���.( « +����� � � �. �� �Ü�� �� � ��. ������� �� ®��«���� � � �� ��,� ������ � ���
��� ��*+�. �� � �� 7 �� � ��� �* �� � ����+� Àww ,+��� ��� � �� ���� �-7 �,2������� ( ¬� �Ä�Ë� ���4
À�«¼ ����,+. ��������� �� ¬¨�¬ +�-���. ������,� �� ����� � ������ +�/2+���,. ��� �� � �����
�Ù ,���,.( )��� ,�� �+�� - � ���� {�* � �� �*������ �.��� �� *���,� +�� +�� ������| �� �� ¼ �,�����
� ����/ � *+����� ����� �� � ����!Á �"~�� ������,� � À�«¼ (

5� � ��� �+�� /�. �"�!� §� § �///2®��¼ 55 � � �� ���� ��� ¼ 55 ��*�Ë��*� �� �� ¼ �,�����
� ����/ � ��� «**+� ¬}� �*������ �.��� � /��+� �� «�}« ������,� �� ����,+. ���� �� �Ä�Ë� ���4 (

)���� +�-������ ��� ���� ��� ����� � +� ��*�Ë��*� 1 � �-���� +� � � �-¼ �� ��� ¬�����-�� ( ¨ ��½
 ��Ä�� �� � �®� +�-���. �� ��3�� ��**�� � 3����++. ��. ����� � +� ����� ( 5� À�«¼ � �� ����
��* �,��++. ��� ��,�����Ë��,����� ®À¼ ����� ���� �� ( 9�� � �-¼ �� ��� ¬�����-�� �Ü�� ��**�� ���
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,��*������ ���� �� �� �3��+�-+� �� � �-���� +� ( ¬�����-�� ��**��� �� '��� ©�� ���� � /��+� � �-¼ ��
��**��� �� ��£ ���� � � /��,� �� ��-7 �, � ��� � *��� ������ -� �� �4����� �� � ������ �
���� ���� � ������� ��� À�«¼ (

§�£ ��� �///2��� +�- � � �� � '��� }��/��� � ,����2*+����� ���/��� ��3�+�*� �� +�-���. ��� ����2
��� � / ����� � ��� � ���*� +���� 5 �3 x ��� 5 �3¯ ��� ( 5 � �� � ������� �*�,��,���� � ��� ������
������ ���� {��,� �� ����� �� � +� | � ��. ����� � +� (

' ���++. �� º �� �!���$� +�-���. �� ���� � ������ �� ��� �� ��� ������� �� �� ¼ �,�����
� ����/ � �*������ �.��� /��� ����+��� ��+�2�������� ������ (

þÿ �c �p deÿf Å�	� Æ��kj
«+����� À�«¼ �� �+����. �3��+�- +� � � �� �� � �� ��� / ����� �� � ���� �� ��++ � ���+.

������+ � �� ¼)� ( 5 �� ��++ �� ���+. � �3�+��� �� *�-+�, �,,�*��,� ( 5 �� ��*���� � ��� ��
�� �����/��8 / �++ �� - � *�-+�,+. ��3������ �� � ������+ ����� ���+ � ���,��� �� x (> ��+���� (

5�����++. À�«¼ ��� -��� ���� �� � ��. ��Ü���� *��7 �,� �++ �� ��� �+����. ��3��/�� ��
��,��� � (¯ (� (

« � ��� �� �4����+ ����� � � �. -� � ������� �� �� À�«¼ ���+���2+�� ��� ��/ /�++ �-�3�
x>> ��-�,��- �� � ��-��� � �� /��,� �-�� ¯� ��� �4����+ � �� ¼)� {��� �� /� ��� ,����������
������ ���� �� ���3����. �+�� �� ������+ ����� �+����� ��. ���� �++. ��� �� | ( )�� ��� �� ��
���� � ��-��� ��� �� 3��. �,�3� ��� � �+����� /� 8��/ ��. ��� ����� À�«¼ /� �� �� ��3� ��.
��/ � �� /�� ��3� -��� �� ���+ �* ,�� ��� �� ���� �� ���+ �Ü��� (
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«+����� ��� ��-��,��� � �. ���� � -� �Ü 2�*�, � ���� ��� ��3���+ ������� ��� �� ��,+����� (
' ��� � � ��. �� �� �**+�,����� �� ��� � ������� �� ��Ü���� ,��*��� ��� ��+��� � �* �,��+ *��,������
�,���0��� ° ��,��� � �� À�«¼ �����/��8 /�� -��� /��� �� ������,� ����* /�� -���,�++. ��3�+3�� ��
������,� ��� �* �,��+ ������ ��� �� ������+. - ����� ��� ,��������� � ��. �� �� ������ ��,������ °
��� +�� � ��,� /��8 �� �� ����� Ö��� À× �� ����,+. ��+��� / �� �*�,��+ � ���+��� ��� �� �� ��Ô�,��
��./���� �+�� �� ��� )����� (

)�� ��� ,����� �**���,� ��� ,��3����� � �� � ��� ��� �����+ ��� �� ���0���,. ��� ���
��*��������� �� �� Ø���2) �� � '������ )�������� ÖØ)')×( 5 �� � ������+ �,���0�� ���� /��,� /�
,�� ��*+���� +���2+��� ���+.���Ë�.������ �.��� � ( ¼ ��. ����� ������������ �.��� � ��� -���� ��
����, ��*+��������� �� �� -���, �+������ ��� ��3���+ �4��*+�� ��3� -��� *������� �� ,��*�� » (

5� ��� ,��*�� � /� / �++ -���Ô. ������ �� Ø��������+ ¼���+ ��� / �++ ,��,����� � / �� �
¼�+�- ���*+� ,��� � �� �� Ø��������+ *+� � l������+ ¼���+ ( «�.��/ � �� ��,����� �� � /�� �* �,��+
��*��������� � ��� �� � *���,�+�� ������� �� �� �� ���. ��� ( )�� -��������� ��� �� ,+��� ���
���� ��� �+/�.� ,��*��� ���� � �8� ��� �,,��� � ��,� �� 1 ÖÙ× ����� ���+�.� Ö¯× Ô�4�-�+�.� Ö�× ,�����
�Ù ,���,.� ��� ÖÚ × ,��*������+ ��0�������� ( 5���++.� /� /�� � � �4�� �6� ���+�. ��� Ô�4 �- �+�.
/��+� � ���� �6��� �����. ,�����*��� ��� ,��*������+ ��0� ���� ��� ( )�� -�� ,���,� ��� � �4����
���+�. ��� � �� ���� ,��*�� �� � �� �� Ø)') �� � ��.��/ � .��+�� � ����� ��Ô�4 �-+� ��*���������
��� ���Ù ,��� ,����� �,��� � ( )��� ��� ������ �� ������ ������2+�3�+ ��*���������� �� �� ���� /�
*����� �� ��� ��,��� (

� ���� �� ��*� �� �� Ø)') � �� Ø��������+ ����+ ��*������ � ��* �/���� � ���� Ô�4�-+�
��*���������� /��+� ,��*��� ����� -�� ����� ���+�. ��� ,��*���� �� � ( 5 �� -���� �� ����+���
�� �� �23��.��� �* �,��+ ,����,�����,� �� � ����� �� ��� � �� �� �23��.��� ��������� ( )� �-��� �
���������+ ��*��������� ���� � ����� � �� ���+.��� �� * ������ �� �� ����� � ���� �� �� �� ���������
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��*+����� ��� *����� �� �� ��������� ( )��� ���� ���� �� ������++. ���� -. � �� ,��*���� �� Ø)')
�� �� ����� � ��� ���,��� �� �* �,��+ *��8� Ö��� ��������� �� �������� � ���0���,. ��� *���� ��
��,� ���× � ��� ���++. ������6��� ��� �� �� �23��.��� ���������+ ��,8� (

5 �� � 0��� ������+ �,�� �0�� �� ,�� -� ���� �� � / ��� ����� �� ������ ��� �Ü��� � ���� ��
Ô�4�-�+�. ,��*���� / �� �� ����, Ø)') ��*+�������� (

}¦ �¥ �Û �Æ ���~ "��$� � �~ « � ��~$� � "���
)�� Ø��������+ *+�� l������+ ����+ ,�� ,�3�� � / ��� ×,��*��� ��� �*�,� × ��� ,�� �� ��, - �

���� �� �� ������+�6���� �� -�� �� Ø)') ��� �� Ø��������+ � ���+� ( � ���� � �� �**���,� � /� ,��
��,��� /�� *�� �� �� �*�,��+ ������ ���� �� � ���+�� �� ��������� ��� /�� �� +�� �� Ø)') ( � ��
� ���� ���+.��� � �� Ø��������+ *+�� l������+ ��*��������� �� 3��. Ô�4 �-+� /��+� � ��������� � ����
����� ���+�.� ��� �� ��*��������� �� 0��� �Ù ,��� ( 5� ��� �**���,� � �� Ø��������+ ��*���������
�� � ��� � ����+ �� +. �� ��-+� *����+� �� � ����� ( )�� �������+ � �� �� �**��4�� ���� � � ���+� /�� ��
+�� � /��,� ����+� ����++. - � � �� ,����, ,��*���� ( )��� � ���+ �� +��� ������+ ��� ����� �� Ø)') ��
�� Ø��������+ ��*���������� -� � ����+� �� �� �������� ���� �� Ô�4 �- �+�. �Ø���� � ÙÛ»Û � Ø���� � ÙÛÛ� �
Ø���� � ÙÛÛ>� (

)�� ���������+ *+�� �������+ � ���+ ����� �� �� �� ��������� ��� ��-+� *����+� �� �� �����
/ �� � �+�/ +. ,������� ��*+���� ��� ���0���,.( � �� � �� �����,��� � /� ��� �-+� � ��� � �7 ��
,�������� � �� ���,��� �� ��������� �� �� �*�,��� ��� �� � �� ���,��� �� �� *���� �� ��,�
*��8 (

� �� �� � �� � ���+ /� ,�� ����� +��3� �� �������+ �����+ � � � - � �� ��Ü����,� - �/��� ��
�������+ ����� ��� �� ���������+ ,��*���� � ����+��� ��� �� �����. �.��� � �� /� ,�� ����� � �� ��
� �� ,����, �����+ ( 5� ��� ,��� � �� �������+ ,�� -� ���,��-�� �� � +���� /��� ����� ( )�� �� � �� �������+
�� ����+�� -. �� �� �2��� ��� ,��3�+���� �� /��� ����� / �� � �� �23��.��� ���0���,.2���*��� � +�� (

)�� ��*+�� ������ �� �� ���+.��� ��� �� Ø��������+ *+� � l������+ ¼���+ �� � ��� ,��*+�4
��� �� ��� ��� �� Ø��������+ ¼���+ ( ' ����� 9 (Ù ���/ � � ���*+���� -+�,82 ������� �� ��� ���+.��� (

)�� � �� ��/ ��*� ��� �� ��� � ��� �� � ���������+2�� +. ���+.��� ( )�� � �7 �� ��Ü����,�� ���
�� �� * ��8 ,��������� *�� ,��� ���,� �� ����� � ��3� � ���� *����+2�������+ ��,��*������ /� ��3�
� ����� �� * ��82,��������� *�� ,��� �� ��,� � /�. �� � -� �-+� � ������. �� ��-+� *����+� ��
�� ����� ( Ø�3���+ �������� ,�� -� ���� � �,,��*+��� ��� ( )�� ���*+�� ,��� �� /��� �� �����
�� � ���*����, ��� *�����2�������, ( 9. ����� �� ���������+ ���0���,. ������ ���� �� �� * ��8
,��������� �+������ � /� ,�� ������. �� �������, *����+� (

)�� �������+ ,��*���� �� �-����� -. � �� ��������� �� ���������+ ,��*���� / �� �����3�
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'����� 9 (Ù1 Ø¼ Ø ���+.��� �+������
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'����� 9 (¯ 1 Ø¼ Ø Ø.������ « +������

�.������ � ��� ��� ��-��,��� � ���� �� �������+ /�3����� ( )��� �� *����-+� -�,���� �� ������2
����� *����� �� �� �������+ ����� ��� ��,��� ��� �������� �� ���*� �� �� �� � ������ /�3�����
*�����3�� ( « �*�,��+ ���+.��� �� ��� �� � ��� ��� �������+ �� ���� -. � �� / ����/ ��� � � / ����/ /��,�
�� ����* ����� �� �� ��� ���� � ��� ��������� � ��� ��� /� ��� ���� � ,����� � ��Ü���� �� �2���0���,.
,��*��� ��� ( «� ��*+���� ,����,��� ��* ,�� ��*��3� �� �� � �� ������ *����,�� �� �� ���������+
��-��,��� ( )��� �� '') �� ,��*��� ��� �� ����+��� �*�,��� ,�� -� ����+�� ����� ��3���+ �42
����� �,���0��� ( )�� �* �,��+ *����� � ��� - � ���,����� �� �� �������+ ,�� -� �**��4 �� ��� �� �
�� ,����, �����+ (

¬�,� �� ��Ü���� ,��*����� �� �� Ø¼ Ø ��3� -��� �-����� � ��Ü���� ��������� �������2
� ����� ,�� -� �**+��� �� �� �* �,��+ ��� ��� �«������� � �+ (� ¯>>¯-� ( « ��� *�� ,������ �� �* �,��+
,��*����� � ���� ��� - � �.�����6�� -�,8 � *����,� �� ��*� ����� ( )�� ������� �� ����� 9 (¯
�++������ �� Ø¼ Ø �.������ �+������ (

)�� �������+ ���������+ *+�� �������+ � ���+ ��� +�� � ���� ��Ü���� �* �,��+ � ���+� �� ��++
����� ��� � �� �� -���� ( ���� ��� ä ��� � ÙÛÛº ° ' �6 � ��8�� ��� À��������� � ¯>>> ° ����� � ¯>>>�
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5� ��� ����4 � ,��*�+���� �� �� ��� ��+�3�� *�-+�,����� �� /��,� �� ����� ��� *���,2
�*��� �� ��3�� �� ����� � ��3� � -��� �3��3��/ �� �� ����� �� ������,� /��8 ( '�� ��,� *�-+�,���� �
/� / �++ �� ,+��� �� �-���, Ö�� �� ������,��� /���� �� �3��+�-+�× ��� �� ,��*�� Ö�× �� ��� )�����
� /��,� � �� � �� ��+�3�� ( )�� *�-+�,����� ��� ����� -. ��� � �� ��,������� ����� (

$~!�"� 1 «������� � � ( ��� 9����� � : ( ��� ���,�� � « ( ��� «�,�� � : ( ��� ������++� � � (
! �! �� 1 À����2-���� )�������� �����
#�$� 1 ¯>>à
� "~��$� 1 :�����+ �� Ä�/ ¼���, l�����,�
�"�~b � 1 à¯
�~b��� 1 Ù
���$!�� !" ��$�!�� 1 á
$� !�$�! 1
À���� *�� ,������ �� � 3�� ��� ���/ ��� ��+� �� �������� ��Ü���� �**���,��� -����/��

���� �� �����+ *�� ,������ � ������ ���� �����3�+ ��� � �,���� +������� ���,�*+���� ( 5� ��� ���,+� /�
���+ / �� � *���,� +�� .* � �� ,���� *��,������ 1 �� ��2,�++�� ,����2-���� �������� ����� ( �� / �++
�� �� ,�� �� ��. *���,�+�� �**+�,���� -� ����� �. � ��3� �� �3��3��/ �� ��Ü���� �,�� �0��� ���
,��,�*��+ ��*+�,����� ( �� � �� ���,��- � �� ������������ *�� ,��� ���+� � �� ,+����� �� � ��� ����+
�,��� �� �� ��� ,�����+. ���� � /��,� +��� � �� ���-+���� �� �� �� ���� �+ -���� ��� � �������� ��
,����2-���� �������� ����� ( )��� /� �8� � 0��,8 +��8 � � ������+ �* �,��+ -���� ���+.���Ë�.������
�**���,� � *�� ,��� ����� �����+� ��� ��/ � �4��, ������� �� ,�� -� ���� �� �� ,����2-����
�������� ���� ,���4 ( � ���� � �� ���+.���Ë�.������ �**���,� /� ��3� ��� � �4��*+�� �� ��/ ,����2
-���� �������� ����� ,�� -� �**+��� � �����. �� -���, * ��,�*��+ �4 �� �� � ����� ��� ��/ /� ,��



£ÝØ ®�-+�,����� -. �� «����

�3�� ,��-��� ��Ü���� -���, �Ü�,� �� ����� � * ������ ���� � ��������+ �������� ����� ( �� ����� -.
����� � ��* ������ �� �� �-���,��� +����� ��� *����� �������� ����� �� ��� ��+��� � ����,�+
Ö��� ��� �.�-�+�,× *��*����� ����� ��� � ���� �� �� ����� �� �� �����+ ���+� (

$~!�"� 1 �Ê��6 � � ( ��� ���.�� � ' ( ��� ������� � ®( ��� «������� � � (
! �! �� 1 � ���� ��� �����,��� �� ,����� ¼®�� 2º ������� ��� � ����, ,���� *�� ,������ ��+
#�$� 1 ¯>>à
� ""& !�!�� 1 ® �� ,������� �� «���� ����������� Ø� ,��.� ÙÙÚ� À��3�����
���$!�� !" ��$�!�� 1 á
$� !�$�! 1
)�� ��� �� ��� �� ,�� �� �� � ���,��� *����-+� /�.� �� ���,��- ��� ��� � ����, ,�����,� �� �

���+ ,���4 ( '��� � �� �� �� ,����� ������� ��� ��+�� ���� ,���� ���,��*��� 1 ¼®�� 2º ( Ø�,��� �
�� �� � �*�,��, ���/��� �**+�,���� � �� Ø���� ®�+�� Ö� ��+ ��� ,����2-���� � ������ �� � ,����
������ ��� �������� ���� �� ���*+� ����� *������× ( �� ���,��� ���� ¼®�� 2º +�� ������ ���������
��Ü���� ����,�+ +�.��� 1 � �+���, Ö*����� -� �������3�+�* ��× � ��.�� �, Ö*��,�,�++. �-���× ��� ��2
���� ���+ Ö*����� ����� ����� �� �4,+���3� *�� ,�����× ( Ø�� � *��*���+� ��� �3��,�� ��� ��� ���
*������� �� �� ,���4 �� ��� �**+�,���� (

$~!�"� 1 �Ê��6 � � ( ��� ���.�� � ' ( ��� ������� � ®( ��� «������� � � (
! �! �� 1 ¼®�� 2º ��� À����2-���� ¼���, ®�� ,������
#�$� 1 ¯>>à
� ""& !�!�� 1 ® �� ,������� �� Ú� � 5«¼ 5Ø2Ø*�,��+ ������� �� «���� Ø��������� ��� ����+

¼���,
���$!�� !" ��$�!�� 1 á
$� !�$�! 1
)�� ��� �� � �� �� ,�� �� �� � *����� ��/ �� ¼®�� 2º ������� ��� -��� ���� �� � ��+ ���

,����2-���� ������� �� � ������ ��� ������������ �� ����� �����+� 1 �� Ø���� ®�+�� ( �� ���,���
��� � ¼®�� 2º +�� ������ ��������� ��Ü���� ����,�+ +�.��� � ��� ��� � *��*���+� ��� �3��,�� ��� ���
��� *������� (

$~!�"� 1 �Ê��6 � � ( ��� � ��,��� � ¼ ( ��� «������� � � ( ��� «�,�� � : (
!�!�� 1 ¼ �+���, ,����,���6���� �� � ���*����, ��,������� ��� �4*�����3� ��*� �������� �����
#�$� 1 ¯>>à
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� ""& !�!�� 1 ® �� ,������� �� Ø� ,8��+� ¼���, «,����,� À�������,� ¯>>à
���$!�� !" ��$�!�� 1 á
$� !�$�! 1
)�� /��8 ���,��-�� �� ��� *�*�� ��� � � ,����,���6��� ��*� ,������ �� ��� � �� �4*�����3 �.�

�� ����� � ��3�+�* � ������������ �.��� � *������ �4*�����3� ��*� �������� ����� �� ����*����,
�������� *������ (

'�� ��� *��*��� � /� ��3� ��3�+�*�� �� ���+.��� ��+ �� �4��,� � �� �� �,����, �������
���� ����*����, ��,������� ( )��� �� �� ������� �� ���,���� ��� ����� ��++�/ ��� � ���,��*��� �,��� �
�� �� ����3�� ���� �� ,����� ¼®�� 2º ������� ( )���� *������ ��,� ���,��*���� ��� ��� ,��*����
/ �� ���� ,�����*������ �,���� � � ���� ��� �����,� �,���0��� � ��� ���� ��,�++. �������� �� �4*���2
��3� �������� ����� *������ �� -. �� ����,��� ( )��� � ���� ������� *������ ��,� ���,��*���� ���
��,��*����� �� � ,���2-���� ������ ��� ÖÀ9l× �.��� �� ����� � -��+� �� �4*�����3� ��*� �������� �2
���� ,��� -��� ( )�� ������������ �.��� / �++ � �� ��� À9l �.��� � *������ ��*� �������� �����
�� �� �4*�����3� ������ (

Ø�4�*���� *��������,�� �� 7 �66 �������� *+�.�� -. � *����������+ * ������ �� ��3� -��� ��,�����
��� ��� ,����,���6���� (

5� ��� *�*�� � /� � �� ���,��-� /��,� ��� �� �,����, ������� �� ��3� - ��� ���� ��� ���
,����,���6���� ��� ��/ ��. ��� ���,���� ��� ����� ( )��� � /� �4*+��� �� ���+.��� � ����� ��
��3� -��� ��*+�� ���� � �4��, ��� �� �� ������� ���� ����� �����+� ��� ��/ ��. ��� *�� ,����� -.
�� À9l �.��� ( l���+� ��� ���++. *������� ��� ���,����� (

$~!�"� 1 �Ê��6 � � ( ��� ®����,�� � � � ( ��� «������� � � ( ��� ������� � ®(
!�!�� 1 À����2-���� � �+���, �������� ����� �� ����� ��� � ����, *�� ,������ �**+�,����
#�$� 1 ¯>>à
� ""& !�!�� 1 ® �� ,������� �� �� 5���������+ À�������,� ��  ����+ «���� �Ü�,�
���$!�� !" ��$�!�� 1 á
$� !�$�! 1
)�� ���+ �� ��� *�*�� �� � *����� � �.��� �� *������ � � �+���, �������� ����� � ����2

*����, ����� *������ ( ' ��� � � �4��,� � ��+���, ���,��*��� ���� �� ����� ( )��� ���,��*��� ��
*������� � �� ���� ��� ,�� -� ����� ��� +����� �� � ���,���� ���� � ( )�� �.��� *��*���� � ��
�� � ���2+�3�+ ��+���, ������������� ��� �� ����� �����+ ( )���� �������� ����� ��� ��**�� ��� � ��
�� +�/2+�3�+ �������� ����� �� �� � �+���, ���,��*��� �� ��� ��� �**+��� � �� ����� �����+ ( )��
�+������ � ��� ���,��*��� �4��,��� ��� ����� �������� ���� ��� *������� (
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$~!�"� 1 ������ � � ( ��� ¼��� � « ( ��� l�-�� � � ( ��� «������� � � (
! �! �� 1 «�Ä��« 1 « �Ä� � ���4 «����  ����-����
#�$� ¯>>à
� ""& !�!�� 1 ® �� ,������� �� 55 :������� �� Ø��/��� � +����
���$!�� !" ��$�!�� 1 à
$� !�$�! Ö�� ���� ���+ À��+�� +�������× 1
�� �0��� �� ,���� �� *������ �+ *��7 �,� «�Ä��« � ��� ��,� ��� � +� ��,� ��+ ��� �� ��

*��������� ++���� � ��3�++ ����* �� ( Ø ��4*+�0��� �+� ���� �-7 �,��� � *������� � +�� �������� �����-�,����
0�� �� ���� �� *�� ( ' ���+� �� � �� �� �� ����� �� +�� *���,�*�+� �*+�,�,���� ��,+���� (

$~!�"� 1 «��� � � ®( ��� ���,�� �  ( ��� «������� � � (
! �! �� 1 À�«¼ � ��� ++�-����� ++���� * �� «���� � ¼â��,�
#�$� 1 ¯>>à
� ""& !�!�� 1 ® �� ,������� �� 55 :������� �� Ø��/��� � +����
���$!�� !" ��$�!�� 1 à
$� !�$�! Ö�� ���� ���+ À��+�� +�������× 1
À�«¼ Ã� �� ���� �/��8 ++���� � ������ � �-7 �,�� �� Àww 0�� ������4 �+� �����3�+�*�����

��+�,���� �� ������. � �� ,��7�� �� ,��*����� �����-+�� * �� ,������� �*+�,�,���� ����,�+� � � ������
� * �� +� ��,��,� �� + �ã�-� ��+ *�� ,���� ��+ ���.�+ ( « +����� � ��0����� ����� � ��- Ã ++����� � 7 � � ����
�����3�+�*� *�� *�� �� + �¼)ä ( �� � ����+���� �� �����3�+�*�� �� �� À�«¼ �������� +� ��3� 0��+�2
� ( ��� � ��-��� � � +� ��,��*���,�Ê �� À�«¼ � ��3����� �����-�,���� �� äÄ�Ë� ���4 ��ã ��,�+���
+ ��*���,�Ê � ������ ��+�� â��� �� �,��+���� �3��å��� �� ������ ++����� (

$~!�"� 1 «������� � � ( ��� 9����� � : ( ��� ���,�� � « ( ��� Ø���� � � (
! �! �� 1 Ø* �,��+ ®�� ,������
#�$� 1 ¯>>¯
� ""& !�!�� 1 «'� 1  ����+ «���� �Ü�,�
�� �!"� 1 ��� æç+6��
�~��� ��� 1 :��� � �+�. ��� Ø��� � �� (
���$!�� !" ��$�!�� 1 à
��!�"�~�!�"� 1
5� �� ,���4 �� ��� -��8 � /� ��� +��8��� ��� ��*���������� �� ����� �����+� ��� �����+ *��2

,������ �.��� � �� ,�� ��3� �� /�.� � ������ ����� �������� ����� �� � 3����. �� ����, �**+�,�����
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��� ,���4� ( 5 ����+� ��3� -��� ,+��� �������� �� -��8 � �� ��3���+ *���� �� 3��/ ��3� � - �
,��������� � ��,+����� � � ���� ��,�+ � ��� �-7 �,�3� * ���* �,�3� � ��� � ,�����3� � ��� ���� +. ��-7 �,2
�3� � ����*��� ( 9�� *���� �� 3��/ ��� ��,�����. � �� ++. ��������� �� ,��,�* �� ����� �Ü�,� ���
� - � �-+� � ��� �� ���,��- �� �,���0��� �� *��,�,�+ �������� (

)�� � ���� ��,�+ ��� �����+ *�� ,������ *���� �� 3��/ ��� ���������/��� � *����� � /��,�
���� �� � ��� ���.� ���,� �� +������� �� �� �0������ ��� �� Ô�/ ������� � �� ����-+� ��� ��� (
��/�3�� � �� �*2��/� ��*+�,����� ��� ��,� ������ � �4*���� ��� � �� ���� ���-�� �� 3����-+��
��3�+3�� ��� � �� ������� *��,�*��+ ��-7 �,�3 �. �� �� ����, � �8��� *��,��� ( )��� �� ,+���+. ��� ��
�� ���� ,��++����� �� �� -��8 ��� �� ���� ������ ��� �� �4 ����,� (

)�� ��� �� � �*�,��+ ��*��������� �� � ����� .��+�� � * ���* �,�3� �� �� ��� ��� �� ,+����
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3�-��� � �� ��� -��������� � �� �� � ����� ��3�+ '������ ( )��� ���+.��� ��* -����� �� ��*���������
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