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Ã�P$FHT[G�c�LbKRÄgL^d¨IVL�KMdgd�c�KRG�d¨FHÅWLbTVLbÄ�Ä�PMÆ�]VjVÇVNHFHG�d�c�KWT[Ä¨]
PRcgd1F�d:F_Ä1FHÈ(]�PWc¨d�KWTpd�d�P$FSÈ$]Vc�P�ÅWL
d¨IVL$Épj[KMNHF�dtÊËPMÆBd¨IVL(ÄgLbc¨ÅeF_G�L�Æ²PRc�d�IVL ]
KWÄ�ÄgLbTVaWLbc�Ä:KWT[ZDFHTÌ][KWcgd�FHG*jVN_KMc:d�P�c�LbZYj
G�L�d�IVL
d¨cJK¡ÅWL*NyKMT[ZÎÍ1KMFSd¨FHTVaDd�FSÈ$L�Ä�FHTÎd¨I[LµTVL*dtÍyPRc¨U2Ï�Ð�TÑFHÈ(][c¨P�ÅRL*È$L*Tpd�j[Ä¨j[KWNSNHÊ­c�LbÉpjVFHc�LbÄ
K=È®K�ÒtPRc�FSTeÅRLbÄgd¨È$L*TpdbÓ·d¨I[L*c�L�Æ²PWc�L®d�IVL�d�c�KMÔ5G®]Vc�P�ÅpF_ZYLbc�Ä�I
K¡ÅWL®d�P­ZYL�G�F_ZYL�IVP�Í-d�IVL
K¡Å¡KWFSN_KMÇ[NSLµÈ(PRTVL*ÊÎÄ¨IVPWj[NHZÕÇ
LËFSTeÅRLbÄgd¨LbZÕFSTpd�PÌd�IVLµT[L�dtÍ�PWc�UÌd�P­PRÇYd�KWFSTÖK=È®K�×YFHÈ$KWN
Ç
LbTVL�ØVdBÆ²PWc&d�IVL:][KRÄ¨Ä¨L*TVaRL*cJÄ*Ï�Ã1IVF_Ä;F_Ä;KWT(j[c¨aRL*Tpd;FHÄ�Ä¨jVL�LWÏ a[ÏMPRT®ÄgPRÈ(L�PWÆ
d�IVL:c�L*aRFSPRT[KMN
NSFHTVLbÄBFST$d�IVL:TVLbÍÙÄtdJK�d¨L�Ä&PMÆ�Ú�Lbc¨È®KMTeÊRÏWÛ:Lbc¨LRÓ�d¨IVL^G�PWT
ZYF�d�FSPRT®PMÆ�cJKMFHNHÄbÓMG�c�PRÄ�ÄgFHTVapÄ&KMT[Z
ÄgÍ�FSd�GJIVL�Ä�KWNSNHP�Í:Ä�PWT[NSÊÜKDNHFSÈ$FSd¨LbZÕÄg]�L*L�ZÎPMÆ1d¨I[L5d¨cJKMFHT[Ä�PWTÑÄ¨PWÈ$L5PMÆ�d�IVL�Ä¨LbG�d¨FHPWT[ÄbÏ
Ý�Ä¨j[KMNHNSÊ(d�IVL*c�L^KWc¨L�ZVF�Þ2L*c�L*TpdyNHL*ÅRL*N_Ä;PWÆ�FSTeÅWL�Ätd�È$L*Tpdy]�PRÄ�ÄgFHÇVNHL�LRÏ a
ÏWPWT[L^G�PRjVN_Z5ÄgFHÈ$]VNHÊ
]Vc¨P�ÅeF_ZYL®K�NSLbÅWLbNBG�c�PRÄ�ÄgFHTVa�Í�FSd¨IÑKMjVd¨PWÈ®KMd¨F_G$Ç[KMc�c¨FHL*cJÄbÓ�c�L*T[L*Í-KDÄgÍ�FSd�GJIÜPWc�c¨LbÇVjVFHNHZ
d¨IVL5Í�I[PWNHL�ÄgL�G�d�FSPRT�Ï�Ã1IVLbc¨L*Æ²PWc�LWÓ�KW][KMc¨dQÆ²c¨PRÈßZYL�G�F_ZYFHTVaDÍ�IVF_GJIÑÄgL�G�d¨FHPWT
Ä�KMc�L$d¨PDÇ�L
È(PYZYLbc¨T[FSàbLbZ�d¨IVL�NHL*ÅRL*N�PMÆ�È$PYZYL*c�TVFHàbK�d�FSPRTµI
KWÄ�d¨P$Ç�LQØV×YLbZµÆ²PWc�L�KWGJI�ÄgL�G�d�FSPRT�Ï
Ã1IVFHÄ�c�LbÉpjVFHc¨L�ÄyK(ZYL*d�KMFHNHLbZËG�PRÄgdgfrÇ�L*TVL*ØVdgfiKMT[KWNSÊYÄ¨FHÄyPMÆ·]
PpÄ¨Ä¨FSÇ[NSLQFHTpÅRLbÄgd¨È$L*TpdJÄBdJKMUpf

FSTVaÌFSTpd¨PáKWGbG�PWj[TRd�d¨IVLËZYF�Þ2L*c�L*Tpd�FHTeÅWL�Ätd�È(LbTpd(Ä�G�L*T
KMc�FSPpÄ*Ó�Ä¨L*LËh·FHa[Ïyâ®Æ²PWc$K=Ä¨FSÈ$]VNHL
L�×VKMÈ$]VNHLQPMÆ&K(G*PRÄgdgfrÇ
LbTVL�Ø[d�G*jVc�ÅWLWÏ
hVc�PWÈ¶Ägj
GJIµKMT�KMT
KMNHÊeÄ¨F_Ä;d�IVL�ZVLbG�F_Ä¨FSPRT�È®KMURL*cJÄyG*PWjVN_Z5L*×e]�LbG�d:KMT[Ä¨ÍyLbc�Ä;d¨P®ÉpjVLbÄgf

d¨FHPWT[Ä1NHFSURLWã
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êÑë I[K�dDF_Äµd¨IVLÙì²È®KM×eFHÈ®KMN�íµÇ
LbTVL�ØVdD][KRÄ¨Ä¨L*T[aWL*cJÄ�GbKMT9ZYL*c�FSÅRLÌÆ²c�PWÈ'KWTeÊÙaWFHÅWL*T
KMÈ$PWj[TRdyPMÆ�FSTeÅRLbÄgd¨È$L*TpdJî�Û:P�ÍÙG*KWT$F�d�Ç
L:PRÇYd�KWFST[LbZ�ÓRFnÏ LWÏRÍ�I[K�dyKWc¨L1d�IVL�ZYL*d�KWFSNHLbZ
FSTeÅRLbÄgd¨È$L*TpdyZYL�G�F_ÄgFHPWT
Ä�î^Û:Lbc¨LRÓMd¨I[L�ï Ç�L*T[L�ØVd�ïRF_Ä&d�IVL�c�LbZYj
G�d¨FHPWT®PWÆ�Í�KWF�d�FSTVaQd�FSÈ$LRÓ
PMd�IVL*c:GJIVPRFHG*LbÄ�KWc¨LQZYF_Ä¨G*j[Ä¨Ä¨LbZµÇ�L*NHP�Í�Ï

ê Û:P�ÍÙÈ j[GJI5È$PWTVLbÊ Í�PWj[NHZ®FSd�G*PRÄgdBd�P�FHT[G�c�LbKRÄgL�d�IVL^Épj[KWNSFSdtÊDì²F�Ï LRÏWd�P�c�LbZYj
G�L:d�IVL
Í�KWF�d�FST[a d�FSÈ$L¡í�ÇpÊËK$G�L*c¨d�KWFSTË]�L*cJG�L*TpdJKMaWL�î

êÑë I[K�d�FHÄ;d¨IVL^c¨L*d¨jVc�T®PMÆ�FHTeÅWLbÄgd¨È$LbTRd�ì²È$LbKRÄgjVc�LbZ$FHT$d¨Lbc¨È®ÄBPMÆ�Ç�L*TVL*ØVdJí�ÓRF�Ï LRÏRI[P�Í
È�j[GJI(KWZVZVF�d�FSPRT[KMNpÇ
LbTVL�Ø[d&G*PWjVN_Z�Ç�L1PWÇYdJKMFHTVLbZQÆ²c�PWÈðFHT[G*c¨L�KWÄ¨FSTVa:d¨IVL�FSTeÅRLbÄgd¨È$L*Tpd
P�ÅWLbc1K$G*L*c¨d�KMFHTËNSLbÅWL*N;ìnÄgLbL�LWÏ a[ÏYNHL*ÅRL*N_Ä�ñ X KMT[ZËñ k FHTDh·FHa[Ï�â¡í�î

Ú�L*TVLbc�KWNSNHÊWÓ�d¨I[L�Ç�L*T[L�ØVd&Æ²PRc·d�IVL�][KRÄ¨Ä¨L*TVaRL*cJÄ�F_Ä�d¨IVL:Épj[KWNSFSdtÊ�FHÈ(][c¨P�ÅRL*È$L*Tpd�PMÆ[d�IVL
d¨FHÈ(L*fndJKMÇVNHL$ãpÆ²PWc1L�×VKMÈ$]VNHLWÓeIVFHaWI[L*c�Äg]�L*L�Z5PWÆ�d¨I[L^d�c�KWFST
ÄyÄ¨IVPWc¨d¨LbT[Äyd¨IVL�d�c�K¡ÅRL*N
d¨FHÈ(L�Ä
KMT[Z KMN_ÄgP�aWFHÅWL�Ä�c�PePWÈòd¨PQZYL�ÄgFHaWT�d¨FHÈ(L*fndJKMÇVNHLbÄ�Í�FSd¨I(Ç
L*dgd�L*c;G�PRTVTVL�G�d¨FHPWT
Ä�KWT[Z�Ä¨IVPRcgd�L*c
Í�KWF�d�FSTVa=d¨FHÈ(L�Ä*Ï�Ã1IVL5NHFHTVUÜÇ
L*dtÍyLbL*TÎFHTpÅRLbÄgd¨È$L*Tpd$KMT[ZÜ][KRÄ¨Ä¨L*T[aWL*cJÄQF_Ä�]Vc�P�ÅeFHZVLbZáÇeÊ
d¨IVLQd�FSÈ$L�f�d�KWÇVNHL�Í�IVFHGJIµd¨I[L*c�L�Æ²PWc�LQÍ�FSNHN�Ç�LQd¨IVL�È®KWFSTËFST[aWc�LbZYFHL*Tpd�PMÆ�PWjVc:KWT[KMNHÊYÄgF_ÄbÏ
Ã1IVL�TVL�G�L�Ä¨Ä�KMc�Ê­FHTeÅWL�Ätd�È(LbTpd(KWÄ Í�L*NHN1KRÄ�d�IVLËÇ
LbTVL�ØVd(Æ²PWc(d�IVLµ]
KWÄ�ÄgLbTVaWLbc�Ä�GbKMT

Ç
L Æ²PWc�È�jVN_K�d�LbZ=KRÄ�][c¨PR]
Lbcgd�FSL�Ä ì¯È(PRc¨L�Æ²PWc�È®KMNHNSÊ2ã2G�PRÄgd�Æ²j[T[G�d�FSPRT[Ä�í�PMÆ�K®d¨FHÈ$L�f�d�KWÇVNSLRÏ
h·FHT[ZYFHTVaQPW]Vd¨FHÈ$KWNpd¨FHÈ(L*fndJKMÇVNHLbÄ�Í�FSd¨I(c¨L�Äg]�LbG�d·d�P�d�IVLbÄ¨L�È�jVNSd¨FH]VNHLydJKMc�aWL*d�Ä�d¨IVLbT ÊeFHL*N_ZVÄ
K­G*PRÄgdgfrÇ
LbTVL�ØVd¨frKWT[KMNHÊYÄgF_Ä(KWÄ(FHÄ$Ä¨IVP�Í�TÕÇ�L*NHP�Í�Ï�óiTÖKRZVZYFSd¨FHPWT�Ó�d�IVFHÄ$c�LbÄ¨jVNSd(Í�FHNHN:KMN_ÄgP
aWFHÅWL�d�IVL^][NHKWTVTVL*c1KMNHN
d¨IVL^FSTYÆ²PRc¨È®KMd¨FHPWT5PRT5IVP�Íôd¨P(KMNHNSPYGbK�d¨L:d¨IVL�FSTeÅRLbÄgd¨È$L*TpdyFHT5d�IVL
TVL�dtÍ�PWc�U5KMT[ZËIVP�Í´d¨P®Ä�GJIVLbZYj[NSL�d¨I[LQd¨cJKMFHT[Ä�d¨P®PRÇYd�KWFSTµd¨IVL�È®KM×eFHÈ®KMN�Ç�L*TVL*ØVdbÏ
órd�Ä¨IVPRjVNHZÌÇ
L$]�PWFHTpd¨LbZ­PWjVd�d�I[K�d�Í�L®KMc�L�PWT[NSÊÌG*PWT[G*L*c�TVLbZÌÍ�F�d�IÌd�IVL®Ätd�c�KMd¨LbaWF_GMÓ

NSPRTVaMf�d¨Lbc¨Èð]VN_KMT[TVFST[a�][c¨PRÇVNSLbÈõFHT(Í�I[FHGJI(PW]�L*cJK�d�FSPRT[KMNYZYL*d�KMFHN_Ä�NSFHUWL�Ä�K�Æ²L�dtÊ�IVLbKRZYÍ�K¡ÊYÄ
KMT[ZËG*KW][KWG*F�dtÊ5c�LbÄgd¨c�F_G�d¨FHPWT
Ä�KWc¨LQTVPWd:G�PWT
ÄgF_ZYL*c�LbZ�Ï
Ã1IVFHÄ$c�LbÄ¨LbKWc�GJIÎF_Ä$]�L*c¨Æ²PWc�È(L�ZÕFHTôG�PePW]�L*cJK�d�FSPRTÕÍ�FSd¨Iöd¨IVL=÷^KMIeÅWLbc¨URL*IVcJÄ¨Ä¨L*c�ÅeFHG*L

ø KWGJI[Ä¨L*TVfrÐ�TVI[KMNSd5ì¯÷^Ð ø Ð�í�Ú�È�Ç[Û�Ï�÷�Ð ø Ð¶F_Ä�Kµ][c¨P�ÅeF_ZYL*c�PMÆ�c¨LbaWFHPWT[KWN�cJKMFHN�d¨cJK�Ô5G
FST�d¨IVLQÄtdJK�d�L�PMÆ ø KWGJI[Ä¨L*TYfiÐ:T[I[KMNSdyFHTËÚ�Lbc¨È®KMTeÊRÏpÐ´]Vc¨PWd¨PWdtÊp]�L^Ä¨ÊYÄtd�L*È�Æ²PWcyd¨I[L^PR]Yd¨FSf
È(FHàbKMd¨FHPWT�KWT[Z�d�IVL�L*Å�KMNHj[K�d�FSPRT�PMÆVd�IVL�c¨L�ÄgjVNSd�Ä·I[KRÄ�Ç�L*LbT ZYLbÅWL*NHPW]�LbZ�KMT[Z�F_Ä�]Vc�LbÄ¨L*Tpd¨NHÊ
d¨LbÄgd¨L�ZËPWTµd¨IVL�TVL*dtÍyPRc¨U®PWÆ�÷^Ð ø ÐùKWÄ1L�×Y]VN_KMFHTVL�Z�Ç�L*NHP�Í�Ï
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ë LáG�PWT
ÄgF_ZYL*cËKÎTVL*dtÍyPRc¨UÖÍ�F�d�IÙØV×YLbZ 12)23'&54(687:9<; X>=@?@?@?A= ;CBED d�I[K�d�KMc�LÌÄ¨L*c�ÅWLbZ]
Lbc¨FHPYZYFHGbKMNHNSÊµLbKRGJIµÍ�FSd¨I=K(ØV×YL�Z�]
Lbc¨FHPYZGFIHKJJÏ
ÐòNHFST[L�FHÄ:c¨Lb]Vc¨L�ÄgLbTpd¨LbZµÇeÊ�d�IVL�NHFHÄgd�PMÆ
G�PWT
ÄgL�G�jYd�FSÅRL1Ägd�KMd¨FHPWT[Ä�d�IVL1d¨cJKMFHT(][KWÄ�ÄgL�Ä�d¨IVc�PWj[aWI�ÏML�LbÅWLbc�Ä¨L�ZVFSc�LbG�d¨FHPWT[Ä&KWc¨L1È$PYZYL*NHLbZ
KWÄ�Ä¨L*][KWc�KMd¨L$NSFHTVL�Ä*Ï ë L5KWÄ�Ä¨jVÈ$L d�I[K�d NSFHTVLbÄ�KWc¨L®Ägd¨c�FHG�d¨NHÊÌ]�L*c�FSPYZYF_G*KWNnÏ�Ã1I
K�d�È$LbKWT[Ä
LWÏ a[ÏMd�I[K�d�F�Æ�Ä¨PWÈ$L�Ägd�KMd¨FHPWT[ÄyKMc�L�Ä¨UpFH]V]�LbZ®PRT5K�NHFSTVL�ZYjVc�FST[a�ÍyL�KMU d¨cJK�Ô5G�IVPRjVcJÄ*ÓWd¨IVF_Ä
I[KWÄ�d�P®Ç
L�È$PYZYL*NHLbZËKWÄ�K$Ä¨L*][KWc�KMd¨LQNHFSTVLQÍ�FSd¨I=K(]�PRÄ�ÄgFHÇVNHÊ5NHKWc¨aRL^]�L*c�FHPeZ�ÏN�L�d(O 7P9�Q XSRITUTUT�R Q�V�D ZVL*TVPWd¨L=d�IVLÜÄgL*dµPMÆ(KMNHN 4IWI.�WS)2XY3Z4 PMÆ�d�IVLáTVL�dtÍ�PWc�UKMT[Z\[Ñd¨I[L5ÄgL*d�PWÆ�KMNHN 4I&5]^WI)2XY3'4 PWÆBd�c�KRGJUeÄbÓ�FnÏ LWÏ�Ägd¨c�L�dJGJIVLbÄ�PMÆyd¨cJKWGJUYÄ^Ç
L*dtÍyLbL*T­dtÍyP
TVL*FHaWIeÇ�PWjVc�FST[aÕÄtdJK�d�FSPRT[Ä Q R Q�_"` ÷�PMd�L=d¨I
K�dËd¨IVLbc¨L­È$K¡ÊÖÇ�L­È$PWc�LDd�I[KMT"PRTVL­Ä¨j[GJIÄgL�G�d¨FHPWTÌÇ
L*dtÍyLbL*TDdtÍ�PµÄgd�KMd¨FHPWT[ÄbÓ
FHT=][KWcgd�FHG*jVN_KMc�Ó[FSÆ;dtÍyPµNSFHTVL�Ä�I[K¡ÅRL�ZYFSÞ�Lbc¨LbTpdQÄ¨]
LbLbZ
PWT$d¨I[L^Ä�KMÈ$L:]VIeÊYÄgF_G*KWNVd�c�KRGJU�ÓWÍyL:È$PYZYLbN[d�IVFHÄyÇeÊ(ZVF�Þ2L*c�L*TpdyÄ¨LbG�d¨FHPWT[ÄbÏ,N�L�d�ì Q R Q _ R ; íZYL*TVPWd¨L�d�IVL�Ä¨LbG�d¨FHPWT(Æ²c¨PRÈa[�d¨I
K�dBNHFST[L ; j[Ä¨LbÄ�d�P�d¨cJK¡ÅWLbNeÆ²c¨PRÈ�Ägd�KMd¨FHPWT Q d¨P�FSd�ÄBTVL�×ed
ÄtdJK�d¨FHPWT Q�_ Ï�Ã·P�L�KWGJI�Ä¨LbG�d¨FHPWT�Óbd¨IVLbc¨LyFHÄ�K:NHF_Ätd�PMÆ[]�PMd�L*Tpd¨F_KMNpFHÈ(][c¨P�ÅRL*È$L*Tpd�Ä�Í�F�d�I�d�IVL*FHc
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Ã�P5FHT[G*NSj[ZVL�d¨I[FHÄ^UeFST[Z�PWÆBÄgLbc¨ÅeF_G�L�FHTpd¨P�PRjVc�Ä¨ÊYÄtd�L*È ì²LWÏ a[Ï2KMc�c�FSÅeFHTVa®K�d�Þ�KMÈ�K�d�d�IVL
Ä¨GJIVPePRNpÄgd�KMd¨FHPWT
í�ÍyLyÈ$PeZVL*Npd¨IVL1G�PRc¨c�LbÄ¨]�PWT[ZYFHTVa:LbÅWLbTRdJÄ·KRÄ�KMc¨d¨FSØ
G�F_KMNpNSFHTVL�Ä�Í�FSd¨I ØV×YLbZ
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KMc�c¨FHÅ�KMN[KWT[Z�à¡PRcBZYLb][KMc¨d¨jVc�L�d�FSÈ$LbÄbÏeEDFST[FSÈ$FHà*FHTVa�d�IVL:d�PMd�KWN
Í1KMFSd¨FHTVa�d�FSÈ$L×Ñ-ì p í;Í�FSNHN
d¨IVLbT­NHLbKRZDd¨P�Ä¨È$KWNSN�Í1KMFSd¨FHTVa5d�FSÈ$L�Ä�Æ²PWc�d¨IVL$G�PRTVTVL�G�d¨FHPWT
Ä�d�P�d�IVLbÄ¨L®KMc¨d¨FSØ
G�F_KMN�NHFSTVL�Ä
ì²LWÏ a[ÏVd¨IVLQd�c�KWFSTËÍ�FSNHN�KWc¨c�FSÅRL^Ä¨IVPWc¨d¨NHÊ5Ç�L�Æ²PRc¨LEÞ$KMÈ6K�d1d¨IVL�Ä�GJIVPePWN�Ägd�KMd¨FHPWT
í�Ï
÷:PMd�L�d�I[K�d5Í�L�ZYPÜTVPMd(d�KWUWL�FSTpd�PáKRG*G�PRjVTpd(Í1KMFSd¨FHTVa­d¨FHÈ$LbÄ(d¨I
K�d5PYG*G*jVc$Í�IVL*T

L*Tpd¨Lbc¨FHTVa�d�IVLBcJKMFHNSÍ1K¡Ê�Ä¨ÊYÄtd�L*È Æ²c¨PRÈ9PRjYd�Ä¨F_ZYLBK�d�ÄgPRÈ(LBc�KWT[ZYPWÈ9]�PWFHTRd�PMÆed¨FHÈ$LWÏ¡Ã1IVLbÄ¨L
Í�KWF�d�FSTVaµd¨FHÈ$LbÄQPRTVNSÊ=ZVL*]�L*T[Z­PWTÌd¨IVL$]�L*c�FSPYZVÄ�PMÆyd¨IVL(NHFSTVL�ÄQÍ�IVF_GJI­KMc�L$G�PWT
ÄgF_ZYL*c�LbZ
d¨P®Ç�LQØV×YLbZµFST�PWj[c:G�PWTpd�L�×edbÏ

�� «á âao'1�WS)�+ã�%n�)2WI&mn�)2.{ä¢lZWS)2*�)"å^.�WS)2XY3
Ã1IVLDdtÍ�PÕG�PpÄtd®Æ²jVT
G�d¨FHPWT
Ä*Ó�FSTeÅRLbÄgd¨È$L*Tpd ¼ ì p í®KMT
ZôÍ�KWF�d�FSTVaÑd¨FHÈ(LÚÑ-ì p í�ÓBc�Lãæ[L�G�d
d¨IVLQÉpj[KMNHF�dtÊ®PWÆ�K�d�FSÈ$L*fndJKMÇVNHL�Æ²c�PWÈ¶ZYFSÞ2L*c�L*Tpd�ÅeFHL*Í�]�PWFHTpd�ÄbãRd�IVL^d¨cJK�Ô5G:]Vc�P�ÅeFHZVL*c�Í�FSNHN
Ç
L(FSTpd�L*c�LbÄgd¨LbZ=FST=NHP�ÍðFHTpÅRLbÄgd¨È$L*TpdJÄ�Í�IVLbc¨L�KWÄ:d¨IVL ][KWÄ�ÄgLbTVaWLbc�Ä�Í�FSNHN�FST[Ä¨F_ÄtdQPWTÌÄ¨IVPRcgd
d¨cJK¡ÅWL*N·d¨FHÈ$LbÄQKMT
ZÌPRT­Ä¨IVPWc¨d^Í1KMFSd¨FHTVaµd¨FHÈ(L�ÄQKWÄ^d¨IVL$È$PRÄgdQjVTV]VNHLbKRÄ¨KWTRd�][KMc¨dQPMÆBd�IVL
ÒtPWjVc�TVL*ÊRÏ
hVjVc¨d¨IVLbc�KWÄ¨]�LbG�dJÄ�PWÆyd�FSÈ$L�f�d�KWÇVNHL�Épj[KMNHF�dtÊ­È®K¡ÊÌÇ�LµG�PRT[Ä¨FHZYLbc¨L�ZÌÇeÊáj[Ä¨FSTVa=KRZVZYFSf

d¨FHPWT[KWN�G�PRÄgd1Æ²jVT[G�d¨FHPWT[Ä�NHFHUWLQd¨I[L^d�PMdJKMN�Í�L*FHaWIpd¨L�Z5d�c�K¡ÅRL*N�d¨FHÈ$LWã

ç$ì p í�ã 7 ½è = éI�mÒëê ì"Ü R�Ý í TãÔ ì2Ü R-Ý í R
Í�IVL*c�L ê ì2Ü R-Ý í^F_Ä^d¨IVL(È$FSTVFHÈ®KMN�Ä¨GJI[LbZYjVNHLbZ=d¨cJK¡ÅWLbN�d¨FHÈ$L�Æ²PRc�K�c¨PRjYd¨L�Æ²c¨PRÈ�PWc�FSaRFST\Üd¨PDZYLbÄgd¨FHT[KMd¨FHPWT Ý KMT[Z Ô ì2Ü R-Ý í�F_Ä�d¨IVL®Í�L*FHaWIpdQÆ²PWcQd�IVL$FSÈ$]�PWc¨d�KWT[G�L$PMÆ�d¨I
K�d�c¨PRjYd¨LRÏ
ë L�KWc¨L�KMN_Ä¨P(G*PWT[Ä¨FHZVL*c�FSTVa

ì$ì p í�ã 7 TVP
ÏYPMÆ�ÅWLbIVFHG*NSL�Ä1TVLbG*LbÄ�Ä¨KWc¨Ê$d�P$c¨jVT p
Í�IVFHGJIÖG*KWTÕÇ�L�GbKMN_G�jVN_K�d�LbZÑÆ²c¨PRÈ K=][KWcgd�FHG*jVNHKWc ]�L*c�FHPeZVFHG�Ä�GJIVLbZYj[NSFHTVaÌ][c¨PRÇVNSLbÈ0ÇeÊ
NSFHTVLbKWc�PW]Yd�FSÈ$FHàbKMd¨FHPWTÎì¯Ä¨L*LQLWÏ a[Ï2\^c¨NHFSTÜìtâSÍ^Þm¥Wí�Ó ø L*cJK�Ø[TVF�KWT[ZËÝ:UWP�ÅeF_GJIáìgâIÍ,Þ^ÍRí¨í�ÏVÐ�TYf
PMd¨I[L*c G*PRÄgd�Æ²jVT[G�d¨FHPWTÎdJKMUeFHTVa=FHTRd�P­KRG*G�PRjVTpd�d¨IVLËZYL*N_K¡ÊYÄ�Í�FHNSN�Ç�LµZYF_Ä¨G*j[Ä�ÄgL�ZÜFSTÎd�IVL
TVL�×ed�Ä¨LbG�d�FSPRT�Ï
Ã1Ipj
Ä^Í�L®KMc�L(Æ¯KWG�L�ZÌÍ�FSd¨IÜKMTáPW]Vd¨FHÈ(FHàbKMd¨FHPWTá]Vc�PWÇVNHL*È)Í�I[L*c�L L�KWGJI­d¨FHÈ(L*fndJKMÇVNHLp�f � I[KWÄ�K(È�j[N�d�F�fiZYFHÈ(LbT[Ä¨FSPRT[KMN�ÅRLbG�d�PWc1PMÆ&G�PpÄtd1Æ²jVT
G�d¨FHPWT�Å�KMNHjVL�Ä�LWÏ a[Ï

r ¼ ì p í R Ñ-ì p í R ç$ì p í R ì$ì p í x `
Ã1IVLµKWFSÈ F_Ä�d�P=Ø[T[ZÑaWPePYZÜd¨FHÈ$L�f�d�KMÇ[NSL�Ä�jVT
ZYL*c d¨IVF_Ä È�jVNSd¨F_ZYFHÈ(LbT[Ä¨FSPRT[KMN1G�c�F�d�L*c�FSPRT�Ï
\^ÇpÅeFHPWj[Ä¨NHÊWÓpd¨IVL�ÄgL�G*PRÄgd1Æ²jVT[G�d�FSPRT[Ä:KWc¨LQTVPWd1FHT[ZYLb]
LbT[ZYLbTRd^PMÆ·L�KWGJIËPMd�IVL*c�Ï
h·FHa[Ï�íËÄgI[P�Í:Ä^KµÄgFHÈ$]VNSL$L*×YKWÈ$]VNSLRÏ�Ã1IVL*c�L KWc¨L Æ²PWjVcQNHFST[LbÄQÄtdJKMc¨d¨FHTVaµKMd^d�IVL$P�Å�KMN

ÄtdJK�d¨FHPWT
Ä*ÏYÃ1IVL�c¨L�G�dJKMTVaRNSL�ÄBFHT[ZYF_G*KMd¨LQÄtdJK�d¨FHPWT
ÄyÍ�I[L*c�L^NHFST[LbÄ1G*KWT�Ç�LQGJI
KMTVaRLbZ�ÓpÍyLQKWÄgf
ÄgjVÈ$L�d¨I
K�d�d¨IVL�Ägd¨PR]V]VFHTVa�KWT[Z�d¨cJKMT[ÄgÆ²L*c·d¨FHÈ$LbÄ&KMc�L | Ï�Ã1IVL1TejVÈ�Ç�L*cJÄ�PWT�d�IVL:Ä¨LbG�d�FSPRT[Ä
ZYL*TVPWd¨L�d¨IVLbFSc1c�jVTVTVFHTVa�d�FSÈ$L�Ä*ÏYÃ1IVL�d¨cJKMFHT[ÄyKWc¨L^KWÄ�ÄgjVÈ$L�Z$d¨P(c¨j[T5L*ÅRL*c�Ê~Î | È$FSTejYd�LbÄbÏ
Ã1IVL5Ä¨GJI[LbZYjVNHL$FHÄ�ZVL�d¨Lbc¨È$FHTVLbZáÇeÊDd�IVL5ZYL*]
KMc¨d¨jVc�L(d¨FHÈ(L�Ä�FHT­d�IVL5Ägd�KMc¨d¨FHTVaDÄgd�K�d�FSPRT[Ä
Í�IVFHGJIôKMc�L�GJIVPRÄ¨L*TÖÄgj[GJIÕd¨I[KMd$d¨IVLbc¨LDKMc�LËTVP­Í1KMFSd¨FHTVaád¨FHÈ$LbÄ®KMd d�IVL�Ø[cJÄtd®GJI[KMT[aMf
FSTVa=Ägd�KMd¨FHPWT[ÄbÏ�Ã1IVF_Ä�T[LbG�L�Ä¨Ä�KMc�FHNSÊDNHLbKRZVÄQd¨P­KDG�PWTKæ[FHG�d�K�d�d�IVL5N_KWÄgdbÓ�Æ²PRjVc¨d¨IÎÄtdJK�d�FSPRT�Ï
ë I[K�d�L*ÅWLbc�ZYLb][KMc¨d¨jVc�LQd¨FHÈ$LbÄ�ÍyL�]Vc�LbÄ�G�c�FHÇ
L�KMd�d¨IVL(ÄtdJKMc¨d¨FHTVa®ÄtdJK�d¨FHPWT
Ä*Ó[d¨IVL�Í1KMFSd¨FHTVa
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d¨FHÈ(L�FSTád¨I[L�ÄgÊYÄgd¨LbÈ Í�FHNSN;Ç�LGðËÈ$FHTÎc¨L�Äg]�Ï�ð,ðËÈ$FSTÎKWÄ�d¨IVL5c�jVTVT[FSTVaËd�FSÈ$LbÄ�FSTÜd�IVL
ZYFSc�LbG�d¨L�Z G*ÊeG*NSL�PWÆ[d�IVL:GJI[KMT[aWFHTVa�Ägd�KMd¨FHPWT[Ä&Ä¨jVÈùd¨PÐð 7òñm| �óímð'} ñ ð'}�¥,ðYÏM\^TVNHÊ�KMT
FSTeÅWL�Ätd�È$L*Tpd�d¨I[KMd�Í�FHNSN�ÄgIVPRcgd�L*TËd¨I[LbÄ¨L�c¨jVT[TVFST[a®d¨FHÈ$LbÄ�LRÏ a
ÏVÆ²c�PWÈ ñm| d¨Póímð(È(FHTejYd¨L�Ä
Í�FSNHN�c�LbZYj[G*L�d¨IVL�Í1KMFSd¨FHTVa(d¨FHÈ$L5ì�d¨P | FHTËd¨IVF_Ä:G*KRÄgL¡í�Ï
óiT�aWLbTVL*cJKMN�PWT[L�GbKMTVTVPWd�L�×Y]
L�G�d�d¨I[KMd1d¨IVLbc¨L�FHÄ�K(Ä¨FSTVaRNSL^d¨FHÈ$L�f�d�KWÇVNSLQÈ$FHTVFSÈ$FHà*FHTVa

KMNHN�G*c¨FSd¨Lbc¨F_K®ÄgFHÈ�j[N�dJKMTVLbPWj[Ä¨NSÊRÏ
óiT
Ätd�LbKWZ�Ó[PWT[L�F_Ä�NHPePWUeFST[a®Æ²PWc�d¨IVL$ÄgPWfrGbKMNHNSL�Zhô .�n�&mWIX +X l'WI)"*�.K1 PRc^j[T[ZYPWÈ$FHT[K�d�LbZáÄgPRNSjVd¨FHPWT[ÄbÏ�Ðùd�FSÈ$L*fndJKMÇVNHL p F_Ä�k XY*�)23'.�WI& köÇeÊ p�_ F�Æ
ì�Æ²PWc1d�IVL�G�PpÄtd�Å�KMNHjVL�Ä:G�PRT[ÄgF_ZYLbc¨L�Z�KMÇ�P�ÅWL¡í

¼ ì p _ í õ ¼ ì p í R ç$ì p�_ í õiç$ì p í RÑ-ì p _ íeõqÑ-ì p í KMT
Z ì$ì pö_ íuõËì$ì p í R
KMT[Z$K�d;NHLbKRÄtd;PRTVL�PMÆ�d¨I[L�÷Kõu÷�F_Ä;KE÷Køu÷[Ï�óiT d�IVF_ÄBÄ¨F�d�j[K�d�FSPRT pö_ FHÄBÇ
L*dgd¨Lbc&d¨I
KMT p KMT[Zp Ä¨IVPRjVNHZ�T[PMd�Ç�L�j[Ä¨LbZ�Ï[óiT=h�FSa
Ï ñ d�IVL�Ä¨I[KWZVLbZDKMc�LbK(FHT[ZYF_G*KMd¨LbÄ:d¨IVL(G�PpÄtd:Å�KMNHjVL�Ä:PMÆ
KMNHN�d¨FHÈ$L�f�d�KMÇ[NSL�Ä1Æ²PWc�dtÍ�P®G�PpÄtd�Æ²jVT
G�d¨FHPWT
Ä*Ï[Ã1I[LQd¨FHÈ(L*fndJKMÇVNHL�Ç�L*NHPWTVaRFST[a d�P$d¨IVL�ÇVNHKRGJU
ZYPMd^ZVPWÈ$FST
K�d¨L�Ä:KMNHN�d�FSÈ$L�f�d�KWÇVNHLbÄ�FHT�d¨IVL�I[K�dJGJIVLbZ�Épj[KWZVc�KWTRd�Ï[Ã1IVL�Ç�PWN_Z�NSFHTVL�È®KWc¨UYÄ
d¨IVL%ù&KWc¨L*d¨PMfrPW]Vd¨FHÈ$KWN�Ä¨PWNHjYd�FSPRT[Ä*Ï

w

ú ú ú ú úú ú ú ú úú ú ú ú úú ú ú ú úú ú ú ú ú
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waiting time
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Ã1IVL�G�PpÄtd�Æ²j[T[G�d�FSPRTÑÅ�KMNHjVLbÄ�PWÆ1d¨IVL�ù&KMc�L�d¨PWf�PR]Yd¨FHÈ®KMN�d¨FHÈ$L�f�d�KWÇVNSL�Ä�G*PWT[Ägd¨FSd¨jYd�L�K
G�PRÄgdgfrÇ�L*TVL*ØVd^G�j[c¨ÅRL�ì²PRc�Ägj[cgÆ¯KRG�L�FHT=G*KRÄgL�PWÆ&È(PRc¨LQd�I[KMT=dtÍyP5G*c¨FSd¨Lbc¨F_KRí�Ï
`BKRGJI�]
PRFSTpd
ì¯ñ R Ä íQPWT­d¨I[L�G�jVc�ÅWL(FHTÑh·FHa[Ï ñ aRFSÅRLbÄ^d¨I[L®È$KM×YFSÈ®KMNBÇ
LbTVL�ØVd Ä KRGJIVFHL*Å�KMÇVNHL$ÇeÊÌKMTFSTeÅWL�Ätd�È$L*Tpd1ñ^c�LbÄ¨]�Ïpd¨IVLQNHLbKWÄgd1FSTeÅWL�Ätd�È$L*Tpd�PRTVL�I[KWÄyd¨P(È®KMURL�d�P PRÇYd�KWFSTËÇ
LbTVL�Ø[d Ä Ï
hVc�PWÈ d¨IVLBd¨FHÈ(L*fndJKMÇVNHL p d�I[K�d�FHÄ�c¨Lb]Vc¨L�ÄgLbTpd¨LbZ�ÇeÊ^d¨IVLy]
PRFSTpd�ìnñ R Ä í 7 ì ¼ ì p í R Ñ-ì p ígíÍyL�G*KWTËKWNHÄ¨P®ZYL�d�L*c�È$FSTVL�I[P�Í"d¨I[LQd¨PMdJKMN�FHTeÅWLbÄgd¨È$LbTRd

ñ 7 ¼ ì p í 7ÿ½� �M� ñ � ì2vYì"wpí¨í
ÄgIVPRjVN_ZµÇ�L�KMNHNHPeGbK�d�LbZ�d¨P$d¨I[L�ZYF�Þ2L*c�L*Tpd�Ä¨LbG�d¨FHPWT[Äew f [ÎKMT[ZµIVP�Í d¨IVL®ï Ç�L*TVL*ØVdbïHÓ[F�Ï LRÏ
d¨IVL�Í1KMFSd¨FHTVa(d¨FHÈ$LÐÑ-ì p í�ÓVÄg]Vc�LbKRZVÄ1P�ÅWLbcBd�IVL�Ägd�K�d�FSPRT[Ä1PMÆ�d¨I[L�TVL�dtÍ�PWc�U2Ï
Ð:T®KMNHaWPRc¨FSd¨IVÈõÆ²PWc�d¨I[L:KM]V]Vc�P¡×YFSÈ®KMd¨L1ÄgPRNSjYd�FSPRT$PMÆ�d¨IVF_Ä&È�j[N�d�F�fiG�c�F�d�L*c�FHK�PR]Yd¨FHÈ$FSà�K�f

d¨FHPWT�]Vc�PWÇVNHL*È F_Ä1]Vc�LbÄ¨L*Tpd¨L�Z�Ç�L*NHP�Í´FHT ø LbG�d¨FHPWT(ðYÏ
� ��¼5����Â�
gÂt¼��¶¾
�G�áÂ����	���~�'��
������´»�¿u��½	����
��
���
¿� "! ��]<$Z& k oZ1"& k ��4, �.K]MWSoZ.K1e#Ð)2*�&54
Ð�][KMc¨d¨F_G�jVN_KMc Æ²PYG�j[Ä5PMÆ^PRjVc$c¨L�ÄgL�KMcJGJIÑF_Ä$PWTöd¨IVL=Ägd�KWÇVFSNHFSdtÊÑPMÆ^d¨FHÈ(L*fndJKMÇVNHLbÄbÏ&órÆ^Í�L
PW]Yd�FSÈ$FHà*Lµd¨FHÈ(L*fndJKMÇVNHLbÄ PWT[NSÊÎÍ�FSd¨Iöc¨L�Äg]�LbG�d�d¨P­d¨I[L*FHc�
�����������������d�c�K¡ÅRL*NBPRc Í1KMFSd¨FHTVa
d¨FHÈ(LRÓ�ÍyLÜÄ¨I[KMNHNQL*T[Z´jV] Í�FSd¨I d¨FHÈ$L�f�d�KWÇVNSL�Äµd¨I[KMdDKWc¨L­IVFHaWIVNHÊ"ÄgÊeT[GJI[c¨PRTVFSàbLbZÙÇ[jYd
I[K¡ÅWLDPRTVNSÊÖÄgÈ®KWNSN�d¨FHÈ(LÌÇVjYÞ2L*cJÄ�K�dËÄtdJK�d¨FHPWT
Ä*ÏBÃ1I[LbÄ¨LDd¨FHÈ$L�f�d�KMÇ[NSL�Ä5È®K¡ÊÑd�jVc¨TÙPRjYd
d¨P=Ç�L�ÅRL*c�ÊÌFHT[ÄtdJKMÇVNHL5FHTÑc�LbKMNyPW]�L*cJK�d�FSPRTÜKRÄ�Ä¨È®KMNHNyZYLbNHK¡ÊYÄ�Ä¨L*LbÈ d�P=Ç
LµFST[L*ÅeF�dJKMÇVNHL
FSTÑG*PWÈ$]VNHL�×­T[L�dtÍ�PWc�UeÄbÏ���jYd�d¨I[L*T�Ó�d¨IVL5c�LbÄ¨jVNSd¨FHTVaDc�LbKMN;d¨cJK¡ÅWL*N;KWT[ZáÍ�KWF�d�FST[a�d¨FHÈ(L�Ä
È$K¡Ê$Ç�L^È j[GJI5N_KMc�aWLbc;d¨I
KMT®d�IVL�Ä�GJIVL�ZYjVNHLbZ®PRTVLbÄ�ZYjVL^d¨P È(F_Ä�ÄgL�Z5G�PRTVTVLbG�d¨FHPWT[ÄbÏpórd�F_Ä
d¨IVLbc¨L*Æ²PWc�L�FHÈ(]�PWc¨d�KWTpd�d¨P�d�KWUWL Ä¨È®KMNHN�ZVL*N_K¡ÊeÄ�FSTpd�PËKRG*G�PRjVTpd�Í�IVLbT­ZYL�ÄgFHaWTVFHTVa�d¨FHÈ(L*f
d�KMÇ[NSL�ÄËì¯Í�IVL*c�LbKRÄ�j[TRdtÊe]VF_G*KWNSNHÊÎN_KMc�aWLµZVL*N_K¡ÊeÄ(G*KWj[Ä¨LbZÑLRÏ a
Ï�ÇpÊÑKRG*G*FHZYLbTpd�Ä$ÄgI
KMNHN�T[PMd
Ç
L�G�PRT[ÄgF_ZYLbc¨L�ZÎIVL*c�L�í�Ï ë LDG*KWTÑFHT[G�PRc¨]�PWcJK�d�L5d¨I[FHÄ$KWÄ¨]�LbG�d$FHTRd�P­PRjVc$KM]V]Vc�PRKRGJIÎÇeÊ
ZYL�Ø[T[FSTVa5K$Ä¨jVFSd�KMÇ[NSL�G�PpÄtd1Æ²jVT
G�d¨FHPWT�Ó[LWÏ a[Ï

Ù-ì p í 7 È(L�KMTËd¨cJK¡ÅWLbN�d¨FHÈ(L�j[T[ZYL*c^ZYL*N_K¡ÊYÄ `
EDFST[FSÈ$FHà*FHTVagÙ-ì p í$PWcµÈ$FSTVFHÈ$FSàbFST[aÑd¨I[L­Ä�GJIVLbZYj[NSL�ZÖd¨cJK¡ÅWL*N�d¨FHÈ$L{ç$ì p í5KMT[Zôd�IVL
ZYF�Þ2L*c�L*T
G�LEÙ-ì p í�}(ç(ì p íBÍyPRjVNHZ�c¨L�Ägj[N�d1FST�d¨FHÈ$L�f�d�KMÇ[NSL�ÄBd�I[K�d�I[K¡ÅRL:d�IVL�KRZVZYFSd¨FHPWT[KWN
ÉRj
KMNHF�dtÊÑPWÆ ï ÄtdJKMÇVFHNHF�dtÊ2ïHÏ;órd�G�PRjVNHZÖKMN_Ä¨P­Ç�LDPMÆQFSTpd�L*c�LbÄgd(d�PÜL�×VKMÈ$FHTVLËd¨IVL����� "!#��$%!#&�'
PMÆ�d�c�K¡ÅRL*N�d¨FHÈ$LbÄ(d�I[K�d®PYG*G*jVc®ZYjVc�FSTVaÎKÜZVK¡ÊRÏ�ÃyÊe]VF_G*KMNHNHÊWÓ�PWTVL�Í�PWjVN_ZÑL*×Y]
L�G�d®d¨I
K�d
NHKWc¨aRL�Í1KMFSd¨FHTVa�d�FSÈ$L$ì 7 N_KMc�aWL�d¨FHÈ(L�ÇVjYÞ2L*cJÄJíyG*PWc�c¨LbNHKMd¨L�Ä&Í�F�d�IµI[FSaRIµÄgd�KMÇ[FSNHF�dtÊRÏYÃ1IVL*T
KËG*PRÄgdgfrÇ
LbTVL�Ø[dgfiKMT[KWNSÊYÄ¨FHÄ�FHT[G�NHj[ZYFHTVa\Ù-ì p í�Í�PWj[NHZáÄgI[P�ÍùIVP�Í È�j[GJIÜÄtdJKMÇVFHNHF�dtÊÌGbKMT
Ç
LµaRKMFHTVL�ZÜLWÏ a[Ï�ÇpÊáFHTpÅRLbÄgd¨FHTVa=PRc�ÇeÊ­FHT[G*c¨L�KWÄ¨FSTVa=d¨IVLµÍ�KWF�d�FSTVa=d¨FHÈ(LRÓ�Ä¨L*L�Ú�P�ÅWLbc�ZYL
ìtâIÍ,Í^Ípí�Æ²PWcQK5c�LbÄ¨jVNSd�PRTDd¨FHÈ$L ÇVjVÞ�Lbc�Ä�Æ²PWcQK�Ä¨FST[aWNHL�F_ÄgPRNHKMd¨LbZÌG�PWT[TVLbG�d¨FHPWT�Ï2Ð:TVPWd¨IVLbc
d�KMc�aWL*d�ÍyPRjVNHZ­Ç�L$d¨P�L�×VKMÈ$FHTVL(d¨IVL®L*Þ�L�G�d�ZYFSÞ2L*c�L*Tpd5ï Í1KMFSd¨FHTVa�c�jVNSL�Ä*ï;ìnÄtdJK�d�FSTVaDI[P�Í
NSPRTVa�K$d�c�KWFSTDI[KRÄ�d�P5Í�KWF�d�Æ²PWc�FSd�Ä�ZYLbNHK¡ÊRLbZËÆ²L*L�ZYL*c�d¨cJKMFHT
í1I[K¡ÅRL�PWT�d�IVL ZVL*N_K¡ÊeÄ�KMT[Z
d¨IVL�Í1KMFSd¨FHTVa(d¨FHÈ$LbÄbÏ
Ã�P5Ç�L KWÇVNHL�d¨PËG*KWNHG*jVNHKMd¨L�Ù-ì p í1PRTVL�I[KRÄ�d�P�È$PYZYL*N·d¨IVL�dtÊe]VFHGbKMN�ÄgÈ®KWNSN·PW]�L*cJK�f

d¨FHPWT[KWN�ZYLbNHK¡ÊYÄBPWT5NHFST[LbÄ�KMT[Z5KMd�Ägd�KMd¨FHPWT[ÄbÓMd�IVL*FHcy][c¨PR][KMapK�d¨FHPWT(d�IVc¨PRjVaWI5d¨IVL^TVL�dtÍ�PWc�U



��zborqi¤nú�wJmpw¨«pqi¤ � mp}b�u�Wois�o;z*x�l�mM�¡wJorqt��wJm�qto (
ÇpÊ�d¨IVL�Í�KWF�d�FSTVa�c�jVNHLbÄ&KWT[Z(d¨IVLbFScyKMÇ[Ä¨PWc�]Yd¨FHPWT(ÇeÊ�d�FSÈ$L:ÇVjVÞ�Lbc�ÄbÏWEDPRc¨L�]Vc�LbG*FHÄ¨L*NHÊWÓ�PRTVL
I[KWÄBd¨P(UeTVP�Íôd¨IVL�ÒtPRFSTpd1]Vc¨PRÇ[KMÇ[FSNHF�dtÊ®ZYF_Ägd¨c�FSÇVjVd¨FHPWT�PWÆ�d¨I[L�ZYLbNHK¡ÊYÄyFST�d¨IVL�Í�IVPRNSL�TVL�d¨f
ÍyPRc¨U$K�d�L*ÅWLbc¨Ê(]�PWFHTRd�FST�d¨FHÈ$LWÏYÃ1IVF_ÄBF_ÄyKWT5L�×ed�c¨LbÈ(LbNSÊ®G*PWÈ$]VNHL�×5Ätd�PYGJI[KWÄgd¨F_G�]Vc�PYG�LbÄ�Ä
Í�IVFHGJIDKMd1][c¨L�ÄgLbTRd:GbKMTVTVPWd�Ç
L�I[KWT[ZYNHLbZ�KMT
KMNHÊRd�FHGbKMNHNSÊRÏ
Ã1IVL*c�L�Æ²PRc¨LRÓ2Ä¨FHÈ�jVN_K�d�FSPRT­PWÆyd�IVL®È$LbKMTÜZYLbNHK¡ÊYÄ�Ä¨L*L*È®Ä�d�PËÇ�L$d¨I[L5PWTVNHÊ=Í1K¡ÊWÓ�Ä¨L*L

LWÏ a[Ï ø jVIVNyKMT[Z­EDL*NHNSPRjVNHF:ìtâIÍ,Í^Þpí1Æ²PWc�KËÄ¨NSFHaWIpd¨NHÊ=ZYFSÞ�Lbc¨LbTpd�G*PWTpd¨L*×edbÏ2óiT­PRjVc�ÄgÊYÄgd¨LbÈ
IVP�ÍyLbÅWLbcbÓ[d¨IVL$ZYL*N_K¡ÊYÄ^KWc¨L(K�G*PRÄgd^Æ²jVT
G�d¨FHPWT­Í�IVF_GJIÌI[KRÄ:d�PµÇ�L LbÅ�KMNHj[K�d�LbZ=P�ÅRL*c�KMT[Z
P�ÅWL*cyKMaRKWFST�ÏW`&×VKWG�dyÄ¨FSÈ jVNHKMd¨FHPWT®PWÆ�d�IVL´G*PWÈ$]VNHL�d¨L^TVL�dtÍ�PWc�U�F_Ä&d�PeP�d¨FHÈ$L�fiG�PWT
ÄgjVÈ$FHTVa
d¨P®Ç�L�FST[G*NSj
ZYLbZËFHTRd�P$PWjVc:Ä¨ÊYÄtd�L*È�KMd:]Vc¨L�ÄgLbTpdbÏ
óiT[Ätd�LbKRZ�Ó�ÍyL�KWc¨L�L�×ed¨LbT[ZYFHTVa�d¨IVL:KWT[KMNHÊpd¨F_G*KWNpÈ$PYZYLbNVPMÆ�NSPYG*KWNVZYL*N_K¡ÊYÄ�PWT$K�Ä¨LbG�d¨FHPWT

d¨PÎÄgFHÈ$]VNHL�d¨c�L*L�frNHFSURLáìnÄgjVÇ�íiTVL*dtÍyPRc¨UYÄbÏ ë LDFHTRd�L*T[Zöd�PÜZVL*c�FSÅRLËK­Æ¯KWÄgd�KM][]Vc¨P¡×YFHÈ®K�d¨L
È$KRG�c�PRÄ�G�PR]VFHGyÄgFHÈ�j[NHKMd¨FHPWT(PMÆ�d¨IVL1Í�IVPRNSL1TVL*dtÍyPRc¨U�j[Ä¨FHTVa�KMT[KWNSÊpd�FHGbKMNec¨Lb]Vc�LbÄ¨L*Tpd�KMd¨FHPWT[Ä
PMÆBFSd�ÄQÄ¨jVÇVTVL*d�ÄbÏ�óiT=d¨I[FHÄQ]Vc�PWaRc�KWÈ Í�L�I
K¡ÅWL KRGJIVFHL*ÅWL�Z=KµÈ$KMÒtPWcQÄtd�L*]­ÇpÊDL*×Y]VNSPRc¨FHTVa
KMT[KWNSPRaWFHLbÄ$Ç�L�dtÍ�L*L*TÖd�IVLÌKWGbG�jVÈ jVN_K�d¨FHPWTôPWÆ�ZVL*N_K¡ÊeÄ$PRTÙKÑÄgFHTVaRNSL=Ä¨LbG�d¨FHPWTÙKMT[ZÖd�IVL
PW]�L*cJK�d¨FHPWTËPMÆ�K$ÉRj[L*jVFHTVa5Ä¨ÊeÄgd¨LbÈ Í�IVF_GJI�FHÄ1L*×e][NHKWFSTVL�Z�FHTËd¨IVL�T[L�×ed ø jVÇ[Ä¨LbG�d¨FHPWT�Ï

¿� �� âaX k &512)"3Z�*)G&51".,+�4¢)"3-��)2*�l'1"&/.Ø&mWS4
ë L�ÄtdJKMc¨dBÍ�F�d�I5K�Ä¨FSÈ$]VNHL�È$PYZYL*N�PMÆ�L*×pd�L*c�T[KMN
ZYFHÄgd¨j[c¨Ç[KWT[G�L�ÄBKWT[Z$]
PpÄ¨Ä¨FHÇVNSL�c¨L�KWG�d�FSPRT[Ä
d¨PÌFSdbÏ ë LµKWÄ�Ä¨jVÈ$L®d¨I[KMd(KWNSPRTVa=NHFSTVL�Ä*Ó·]
Lbcgd�jVc�Ç[K�d�FSPRT[Ä�PYG*G*jVc�cJKMT
ZYPWÈ$NHÊáKMd ]VN_KWG*LbÄÕ10 R32 7 â R ¥ R `U`U` KWT[ZÎG*KWj[Ä¨L$KDÄ¨j[ZVZVL*TÑÄgd¨PW]ÜPWÆ1NHL*T[aMd¨I5460 R72 7 â R ¥ R `U`I`>` Ð^Ä�NHPWTVaKWÄ^d¨IVL$d�c�KWFST­FHÄQFHT­d¨FHÈ(LRÓ�F�d�d�c�K¡ÅRL*N_Ä^KMdQd¨IVL®Ä�GJIVLbZYj[NSL�Z­Ä¨]
LbLbZ­PMÆ1Ä¨K¡Ê98DUeÈ�à¡I�Ï�Ð^Ä
ÄgPePWTÎKRÄQF�d�F_Ä�ZYLbNHK¡ÊRLbZ�Ó2d�IVL�ZYc�FHÅWL*cQd�jVc�T[ÄQd¨P�d�IVL5È®K�×YFHÈ®KMN;Ä¨]
LbLbZ;:(K�d�Í�IVF_GJIÜIVL
ZYc¨FHÅWL�Ä5jVTpd�FSN^d¨IVL­d¨cJKMFHTÙF_Ä�FHTÙd¨FHÈ$LáKWaRKWFSTÙPRcµKMc�c�FSÅRLbÄ®K�dµd¨IVLáTVL*×pd�ÄtdJK�d�FSPRT�Ï ë L
TVL*aRNSL�G�d^KWNSN·ÇVc�KWUeFSTVa$PRc�KWGbG�L*NHL*cJK�d�FSPRT�]Vc¨PYG*LbÄ�ÄgL�Ä*Ï ø LbL�h�FSa
ÏYð(Æ²PRc�K®]�PRÄ�ÄgFHÇVNHL�]VN_KWG*L�f
d¨FHÈ(L*frZVFHKWaWcJKMÈùÇ�L�dtÍ�L*LbT5ÄtdJK�d�FSPRT[Ä Q KMT
Z Q�_ ÏpÛ:Lbc¨LRÓW]�L*c¨d¨jVc�Ç[K�d�FSPRT[Ä&PYG*G*jVcyKMdB]VN_KWG*LbÄÕ X R Õ k R Õ1<:GbKMj[Ä¨FHTVa�ZVL*N_K¡ÊeÄ�PWÆ�cJKMT
ZYPWÈùKWÈ$PWjVTpd�Ä=4 X R 4 k R 4>< ` órÆ2ZVL*N_K¡ÊWLbZ�Ó¡d¨IVL1d�c�KWFSTc¨jVT
Ä�K�d^FST[G*c¨L�KWÄ¨LbZ�Ä¨]
LbLbZ?:¡Ó
FST
ZYFHGbK�d�LbZDÇeÊËÇ
PRNHZ�NHFST[LbÄbÏYv(FHT[ZYF_G*K�d�LbÄ:d¨IVL(Ä¨GJIVL�ZYjVNHLbZ
KMc�c¨FHÅ�KMN�d¨FHÈ$L�K�d Q�_ ÓA@ FHÄ1d�IVL�KMc�c�FSÅ�KMN�ZYLbNHK¡ÊRÏ
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ñ TPQ KWc¨Ld¨IVL$È$FSTejYd�LbÄ�PWÆ�ZYLbNHK¡Ê�d�I[K�d�GbKMTáÇ
L®È®KWZVL jV]áÆ²PRc�PRTáK�Ä¨LbG�d¨FHPWTáPMÆyNHL*T[aMd¨I Q UeÈ�ÏÛ:L*T
G�LQd¨I[L�KWG*G*jVÈ�j[NHKMd¨FHPWT�PWÆ�ZVL*N_K¡Ê�KMNHPWTVa$K$ÄgL�G�d�FSPRTËÈ®K¡Ê®NHPePWU5NHFSURL�h�FSa
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æ;çHè �[_V� ��~pw:ªWwJ��}��WoB}b���Jvp�^vp��}*qtw�ª�z�m(}^qi{ts��®}bo;s�ma`2s� R©�¾
Ã1IVL*c�L1FHÄ;KQÄgd¨c�PWTVaQKMT
KMNHPWaWÊQd�P�ÉpjVL*jVLbFST[aQd¨IVLbPWc�Ê�FST$Í�IVF_GJI$G�j[Ägd¨PRÈ(Lbc�Ä&KWc¨c�FHÅWL1K�d

c�KWT[ZYPWÈù]
PRFSTpd�Ä;PMÆ2d¨FHÈ$L:KMT[Z$c�LbÉpjVFHc¨L�K�cJKMT[ZYPRÈ KWÈ(PRjVTpd;PMÆ�ÄgLbc¨ÅeF_G�L�d¨FHÈ$L�Æ²c�PWÈõd�IVL
ÄgLbc¨ÅRL*c�Ï�Û�L*c�Lyd�IVL�d¨PWd�KMNYNHPRKRZ�PWÆ�Ä¨L*c�ÅpF_G�Lyd¨FHÈ$LuÖcb�NSÊeFHTVa�KMIVL�KWZ�PMÆ[d�IVL�ÄgLbc¨ÅRL*c�K�d�d¨FHÈ$Ld ì²d¨IVL�ÄgPWfrGbKMNHNSL�Z�ÅeFHcgd�j[KMN
Í�KWF�d�FST[aQd¨FHÈ(L¡í&I[KRÄ&d�IVL�Ä�KMÈ$L�]Vc�PMØ[NHL�KWÄ&d¨IVL�KWG*G*jVÈ�j[NHKMd¨LbZ
ZYL*N_K¡ÊWÏ·óiTÎÆ¯KWG�d�d¨I[L5d¨cJKMFHTÑG*KWTÎÇ
LµÅeFSLbÍyL�ZÑKWÄ K=ÄgLbc¨ÅRL*c�d�I[K�d$ÄgLbc¨ÅRLbÄ5ì¯c¨L�ZYj[G*LbÄJí�KMNHN
c¨L�ÉRj[LbÄgd�Ä�ì²]�L*c¨d¨jVc�Ç[KMd¨FHPWT[ÄJí(Í�F�d�IÖKÜÄ¨L*c�ÅeFHG*LËcJK�d�LËG*PWc�c¨L�Äg]�PWT
ZYFST[aÌd�PÜñMÏ;Ã1IVL*c�L�Æ²PRc¨L
c¨L�ÄgjVNSd�Ä1PRT�ÅpFHc�F�d�j[KMN�Í1KMFSd¨FHTVa(d¨FHÈ$L�G*KWTµÇ�L�j[Ä¨LbZµd¨P5ZYLbc¨FHÅWL�d�IVL�ZYF_Ätd�c¨FHÇVjYd�FSPRTËPWÆ·d�IVL
ZYL*N_K¡Ê�KWGbG�jVÈ jVN_K�d¨L�Z�PRTËK$Ä¨LbG�d¨FHPWT�Ï
ë L:KRÄ¨Ä¨jVÈ$L1d¨I[KMd&d¨IVL�]VNHKRG�L�Ä�ì"Õ 0 í 0fe X K�d;Í�I[FHGJI(d¨I[L�]
Lbcgd�jVc¨Ç
K�d¨FHPWT
Ä&PYG*G�j[c�Æ²PWc�ÈK¢ù�PWF_Ä¨Ä¨PWTµ]Vc¨PYG*LbÄ�Ä1Í�F�d�IDc�KMd¨Lhg�Ó[d¨I[KMd�d¨IVL KMÈ$PWjVTpdJÄ�ìi4 0 í 0#e X PMÆ&ZYL*N_K¡Ê®d¨I[L*Ê�G*KMj
ÄgLKMc�LyF�Ï F�Ï Z�ÏSÓ�L*×Y]
PRTVL*Tpd¨F_KMNHNHÊ�ZYF_Ätd�c¨FHÇVjYd�LbZ Í�F�d�I(]
KMcJKMÈ$L�d�L*ckjµKMT
Z�d�I[K�d&Ç�PMd¨I(]Vc�PYG�LbÄ�Ä¨LbÄ

KMc�L�FHT[ZYL*]�L*T
ZYL*TpdbÏ�Ã1IVLbT=d�IVL(KRG*G*jVÈ�jVN_K�d�LbZ­ZYL*N_K¡ÊØÖ � Ç KWG*ÉpjVFHc�LbZDKMNHPWT[aµK�Ä¨LbG�d¨FHPWTÆ²c¨PRÈ Q d¨P Q�_ KW]V]Vc�P¡×eFHÈ®K�d�L*NHÊ®I[KWÄ�d�IVL�ZYF_Ätd�c¨FHÇVjYd�FSPRT
ô®ì2Ö � Ç�õ d í 7ml âe}onprq F�Æ d 7Ê| jnprq ìgâu}­L b � q � nPs�p � í F�Æ dut | `

÷:PMd�L�d¨I
K�d â�}�gvO�ñLjáF_Ä�d�IVL�][c¨PRÇ[KMÇVFHNHF�dtÊµPMÆ;KMc�c¨FHÅeFST[a(FHTDd�FSÈ$L KWT[ZÜâu}�w � b � q � nPs�p �
FHÄ�d�IVL�G�PWT
ZYF�d�FSPRT[KMN�ZVFHÄgd¨c�FSÇ[jYd¨FHPWTËPMÆ·d¨IVL�ZYLbNHK¡Ê®aRFSÅRL*T5d�IVLQd¨cJKMFHT�F_Ä�ZYLbNHK¡ÊRLbZ�ÏYÐòÄgFHÈ(f
FSN_KMc®c�LbÄ¨jVNSd5IVPWN_ZVÄ®jVT
ZYL*c5È$PRc¨L�aWLbTVL*cJKMN:KRÄ¨Ä¨jVÈ$]Yd�FSPRT[Ä®PWTöd¨I[LÕì"Õx0�íif�][c¨PYG�L�Ä¨ÄbÓ;Ä¨L*L
`;TVaRL*NHI[KMcJZedgfihVj[TVUWLQKMT[ZËOQPWNHPWT[UWP�ì"¥ |,|^| í&Æ²PRc:ZYL�dJKMFHNHÄbÏ
EDPWc�L*P�ÅRL*c�ÓRFSÆ·d�IVL�d�c�KWFSTËNSL�K¡ÅWL�Ä�ÄtdJK�d¨FHPWT Q Í�F�d�I=K®ZYL*]
KMc¨d¨jVc�L�ZYL*N_K¡Ê5PMÆ�cJKMT[ZYPRÈ

KMÈ$PWjVTpdzy � d�IVL*Tµd¨IVF_Ä1ZYL*N_K¡Ê5G*KWT�Ç�L^c�LbZVj[G�L�Z�K�d1cJK�d¨LQñ�ZVjVc¨FHTVa d¨IVL$ï FHZVNSL^d¨FHÈ$LWïYPMÆd¨IVL(ÄgLbc¨ÅRL*c:Í�IVF_GJIDI[KRÄ^KW]V]Vc�P¡×eFHÈ®K�d�LQZVjVc�KMd¨FHPWTDPWÆ Q ìgâ�} nprq í�FSÆ Q FHÄ:d¨IVL NSLbTVaMd�I=PMÆd¨IVL�Ä¨LbG�d¨FHPWT�ÏpÛ:LbT[G�L�d�IVL�KWc¨c�FSÅ�KWN[ZYL*N_K¡Ê KMd&d¨IVL^TVL�×edyÄgd�KMd¨FHPWT$Í�FHNSN
Ç
L�KM]V]Vc�P¡×YFSÈ®KMd¨L*NHÊ

Ö � Ç �|{ y � } Q ñWìtâe} g
ñ"j ír}�~ `

Ð�Ä�ÄgjVÈ$FHTVa®d�I[K�d^KWNSN·]
Lbcgd�jVc�Ç[K�d�FSPRT[Ä�KWc¨L�FHT[ZYLb]
LbT[ZYL*Tpd�Ó[d�IVFHÄ�Ä�GJIVL*È$L�G*KWTDÇ
L F�d¨f
L*cJK�d¨L�ZDd�PµaRFSÅRL�d¨I[L$ZVL*N_K¡Ê�ZVFHÄgd¨c�FSÇ[jYd¨FHPWT[Ä�KWNSPRTVaµKµNHFSTVLRÏ�Ã1IVL®KMT[KWNSÊpd¨F_G*KWNSNHÊDZYL*c�FHÅWLbZ
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ZYFHÄgd¨c�FHÇVjYd¨FHPWT
Ä�I[K¡ÅWL�d¨I[L1Ä�KMÈ$L�Ägd¨c�j[G�d�jVc¨L�KRÄ�d¨IVPpÄgL1L�×ed�c�KRG�d¨L�Z�Æ²c�PWÈùL*È$]VFHc¨F_G*KWNVZYL*N_K¡Ê
ZVK�dJKËìnÄgLbL�LWÏ a[ÏVE��j[IVNSI
KMT[Ä�ìgâIÍ^Í | í�KMT
ZµÛ�L*c�c¨È®KMT[TáìgâIÍ^Í,ÎRí¨í�Ï
ë L�GbKMTÜj[Ä¨L®d¨I[FHÄ KM]V]Vc�PRKRGJIáKWNHÄ¨P�d¨P=ZVL*c�FSÅRL$d¨IVL5][c¨PR][KMapK�d¨L�Z­ZVL*N_K¡ÊeÄ�PWTÑG�PRTYf

TVLbG�d¨FHTVa�d�c�KWFST
ÄBÍ�FSd¨IËZYL*N_K¡ÊWL�Z(Æ²L*LbZVL*cJÄ�KMdyNHLbKRÄtd�FSTËÄgFHÈ$]VNSL^d¨c�L*L*f�NHFHUWL�T[L�d�Ätd�c¨j[G�d¨jVc�LbÄbÓ
ÄgLbLQKWNHÄ¨P ë LbFSapKMT[ZáìtâSÍ^Þ[â�í�Ï
÷:PMd�L:d�I[K�d�FSTµÈ(PRc¨L^G�PWÈ$]VNHL�×5Ägd¨c�j[G�d�jVc�LbÄBG*PWTpd�KWFST[FSTVaµì²jVT[ZVFSc�LbG�d¨LbZ
íBG*FScJG�NHLbÄbÓRZYL*f

NHK¡ÊYÄ�PWÆ�G*PWT[Ä¨LbG*jYd¨FHÅWLQd�c�KWFST[Ä:È$K¡ÊµTVP®NHPWTVaRL*c:Ç�L�FHT[ZYL*]�L*T
ZYL*Tpd^ZYj[L�d¨P®Æ²LbLbZYÇ
KWGJU�L*Æ�f
Æ²LbG�dJÄ*Ï¡Ð:T[PMd¨I[L*c�]Vc¨PRÇVNHL*ÈðKMc�FHÄ¨LbÄ�Æ²c¨PRÈ d�IVLyZVL*]�L*T[ZYLbT[G�FHLbÄ�G*KWj[Ä¨LbZ�ÇeÊ^d¨IVL1G�FHc�G*jVN_K�d¨FHPWT
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Ã1IVLµc�L*][c¨PYZYj[G�d¨FHPWTYfrc�LbZYj[G�d¨FHPWTÕG*ÊYG�NHL�F_Ä c�L*]�LbKMd¨L�ZÎÆ²PWc®K­TejVÈ�Ç�L*c(PMÆ�aWL*T[L*cJK�d¨FHPWT
Ä*Ï
ÃBÊe]VF_G*KWNSNHÊ$d¨IVL�]�PW][jVNHKMd¨FHPWTËPMÆ·d¨FHÈ(LQdJKMÇVNHLbÄ�d�L*T[Z[Ä�d¨P$FSÈ$]Vc�P�ÅWLQÉpjVFSd¨LQÆ¯KWÄgd�ì¯Ä¨L*L�h�FSa
ÏÞRí�Ï
Ã1IVL1L*ÅWPRNSjVd¨FHPWT�PWÆ
d�IVL1]
PR]VjVN_K�d�FSPRT$GbKMT Ç
L�ÅeF_Ägj[KWNSFHà*L�Z�PRT�d�IVL:Ä�G�c�L*L*T�Ó¡Ä¨L*L�h�FHa[ÏMÞ

Æ²PWc�K®Ä�G�c�L*LbT[ÄgI[PMdbÏVÃ1I[L�G�PRÄgd�Æ²jVT[G�d¨FHPWTDÅ�KMNHjVL�Ä1PMÆ�d¨IVL�FHT[ZYFHÅeFHZVj[KMN_Ä�ì�d�FSÈ$L*fndJKMÇVNHLbÄJí1PMÆ
LbKWGJI�]
PR]VjVN_K�d¨FHPWTµÆ²PWc�È¶K G*NSPRj[Z5FHTµd¨IVLQÄg]
KWG�LQÄ¨][KMTVT[LbZ5ÇeÊ$d�IVL�G*PRÄgdyÆ²j[T[G�d�FSPRT[Ä*ÏYórdJÄ
NSP�Í�L*c1L*TeÅRL*NHPW]�LQKWc¨L^d¨I[L�]Vc¨L�ÄgLbTpdeù&KWc¨L*d¨PWf�Ç�LbÄgd�Ä¨PWNHjYd¨FHPWT
Ä*ÏVÃ1IVLbÊ®Æ²PWc�È KWTËKW]V]Vc�P¡×YF�f
È$KMd¨FHPWT�d¨P1d�IVLzù&KWc¨L*d¨PMfrPW]Vd¨FHÈ$KWN�ÄgL*d·KMT[Z^d�IVLBG�PpÄtd¨f�Ç�L*T[L�ØVd¨frG*jVc¨ÅRLWÏ�Ã1IVL&ÅeF_Ägj
KMNHFSà�K�d¨FHPWT
G*KMT5KWNHÄ¨P�Ç�L�j[Ä¨LbZ(d�P�L*×YKWÈ$FSTVL:d¨IVL^FSÈ$][KRG�dyPWÆ�d¨IVL�ZYFSÞ�Lbc¨LbTRdy][KMcJKMÈ$L�d�L*c�ÄgL*dgd¨FHTVapÄ;PMÆ
d¨IVL�KWNSaRPWc�F�d�IVÈ�Ï
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\^jVc�]Vc�PMd�PMdtÊe]�LDFSÈ$]VNHL*È$L*TpdJK�d¨FHPWT´FHÄ�]Vc¨L�ÄgLbTpd¨NHÊÖKW]V]VNHFSL�Zôd¨PÎd�IVLÌT[L�dtÍ�PWc�UÕPMÆ�d�IVL
÷�Ð ø ÐÖÚ�È Ç[ÛÑFHT�d¨I[L�Ägd�KMd¨L;PWÆ ø KWGJI[Ä¨L*TVfrÐ�TVI[KMNSdbÓ¡Ú�L*c�È®KMTeÊWÏ�Ã1IVFHÄ·TVL*dtÍyPRc¨UQG�PRT[ÄgF_Ägd�Ä
PMÆ ñ Î��­Ägd�K�d�FSPRT[Ä$KMT[Zq¥^Í,ðÌNSFHTVLbÄDìQFHTÖd¨IVLDÄ¨L*T[Ä¨L�PMÆQPWjVc®È$PYZYLbNnÓ;Ä¨L*L ø L�G�d¨FHPWT�¥VÏSâ
KMÇ�P�ÅWL�í�Ï�Ã1I[L(NHFHTVLbÄQKMc�L Æ²PWc�È(L�Z=PWÆyð^ðVâ ZYFSÞ2L*c�L*TpdQÄ¨LbG�d¨FHPWT[Ä×w�KMT
ZÌ÷�Ð ø Ð¶ZYL�G�F_ZYLbZ
d¨I[KMd�âSÍ | PWÆ�d¨IVLbÈ G�PRjVNHZ�Ç
L�È$PYZYL*c�TVFHà*LbZ�ÏeÃ1I[L�c�LbÄgd�PWÆ�í^ÎVâ�ÄgL�G�d�FSPRT[ÄyKWNSc�LbKRZYÊ(I[K¡ÅWL
Ç
LbL*TDc�L*TVLbÍyL�Z�PRc�KMc�L�G�PWT
ÄgF_ZYL*c�LbZµd�P®Ç
L�PWÆ�NHLbÄ�Ä�FHÈ$]
PRcgdJKMT[G*LWÏ[Ð:Æ�d¨L*c^c¨L�ZYj[G*FSTVa$d�IVL
TVL�dtÍ�PWc�U(KRÄyZVLbÄ�G�c�FSÇ�LbZ®FHT ø L�GMÏ ñ d�IVL*c�L^KWc¨L�â | â | ZYFSÞ�Lbc¨LbTpd�ZYLb][KMc¨d¨jVc�L�]
KMFHc�Ä^ì ; R Q íZYLbÄ�G�c�FSÇ[FSTVa d¨I
K�d�NSFHTVL ; ZYL*][KWcgdJÄyÆ²c¨PRÈ ÄtdJK�d¨FHPWT Q Ï ë L�I
K¡ÅWL×í^ÍVâ | GJI[KWTVaWL*f�PRcgfiÄtd�PW]Yf
c¨LbNHKMd¨FHPWT[Ä$ì ; R ;C_ R Q í�Ó�Ä¨P�d�IVL*c�L®KMc�L~í,ÍVâ | c¨L�KWÄ¨PWT[KWÇVNHL�]�PRÄ�ÄgFHÇVFHNSFSd¨FHLbÄ�Æ²PRc�]
KWÄ�ÄgLbTVaWLbc�Äd¨P®GJI[KMT[aWL^Æ²c¨PRÈ NSFHTVL ; d¨P$NHFST[L ;C_ FSTDÄgd�KMd¨FHPWT Q PRc=ç5FHTDG*KWÄ¨L ;�7Ê;z_ ç®d�P$Ägd�K¡Ê�FST
d¨IVLQd�c�KWFSTËPMÆ�NSFHTVL ; ZYjVc�FHTVa$F�dJÄ:Ätd�PW]�K�d:Ägd�K�d�FSPRT Q Ï
Ã1IVL�dtÍyPÑG*PRÄgd5Æ²jVT[G�d¨FHPWT[Ä�PMÆQFSTpd�L*c�LbÄgd5d¨PÎPRjVc5][KWcgd�TVL*cJÄ$Æ²PWÈ ÷�Ð ø Ð KWc¨L�d�IVL

TVLbG*LbÄ�Ä¨KWc¨Ê$FHTpÅRLbÄgd¨È$L*Tpd ¼ ì p íyKWT[Z�d¨IVL�][KRÄ¨Ä¨L*T[aWL*c�Í1KMFSd¨FHTVa�d�FSÈ$LÐÑ-ì p í�Ï ø FHT[G*L�T[PMd
KMNHN[TVL�G�LbÄ�Ä�KMc�Ê�ZVK�dJK�Í�L*c�L:K¡Å¡KWFSN_KMÇ[NSL�Í�L�KMaRc¨LbLbZ Í�F�d�I5PWj[c;][KMc¨d¨T[L*cJÄ�d¨P�L�Ätd�FSÈ®KMd¨L:d�IVL
È(F_Ä�ÄgFHTVa®ZVK�dJK d¨P®aWL*d:K�Ø
c�Ägd�KMT[KWNSÊYÄ¨FHÄ�PRTËK$Ägd¨cJK�d¨LbaWF_G�]VNHKWTVTVFHTVa$NSLbÅWLbNnÏ
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\^TÕLbKRGJIÕPWÆ:d¨IVLáâIÍ | Ä¨LbG�d¨FHPWT[Ä(PW]�L*TÕÆ²PWc$c�L*TVP�Å�K�d�FSPRTÎd¨I[L*c�LµF_Ä(PWTVNHÊÎPWTVL�dtÊe]
L�PMÆ
aWL*T[L*cJKMN2c¨L�G�PRT[Ätd�c¨j
G�d¨FHPWTµ]
PpÄ¨Ä¨FHÇVNSLQd�I[K�d�LbT[KMÇVNHLbÄ�d�IVLQd¨cJKMFHTµd¨P®c�jVTËKMd�KMTËFST
G�c�LbKWÄ¨LbZ
Äg]�L*L�Z�ÏpÛ�L*T[G*L�d�IVL�NHPYG*KWN�G*PRÄgdBÆ²jVT[G�d¨FHPWTÌìnÄgLbL ø LbG�d�FSPRTG¥YÏ@¥Wí;K�dgdJKMFHT[ÄyPWTVNHÊ(dtÍyP�Å�KWNSjVL�Ä
Ç
L�G*KMj
ÄgLDTVPÑG*PWÈ ÇVFST
K�d¨FHPWT
Ä$PMÆ�ZYF�Þ2L*c�L*Tpd5FHÈ$]Vc¨P�ÅRL*È$L*TpdJÄ®KMc�L�K¡Å�KWFSN_KMÇVNHLWÏ;Ð^Ä5ZVKMd�K
ÍyLDÍ�L*c�LµaRFSÅRL*TÖd¨I[LD]Vc¨L�ÄgLbTpd$È®KM×eFHÈ®KMN:Ä¨]
LbLbZôKMT
ZÕd�IVLDÈ®K�×YFHÈ$KWN�Ä¨]
LbLbZôK�Æ�d�L*c5K
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c¨LbTVP�Å�K�d¨FHPWTDPWÆ&d¨IVL$Ä¨LbG�d�FSPRT�Ï ë L$KWÄ�Ägj[È(L�Z�d¨I
K�d�d¨IVL(KWG�d�j[KMN�K¡ÅWLbc�KWaWL�Ä¨]
LbLbZDÍ�PWj[NHZ
FST[G*c¨L�KWÄ¨LBÍ�FSd¨I�d¨IVL�Ä�KMÈ$LB]Vc�PW]�PWc¨d¨FHPWT�Ï ë LBd�IVL*T$G*KWNHG*jVN_K�d¨L�ZQd¨I[L1KWÈ$PWjVTpd·PWÆ[c�jVTVTVFHTVa
d¨FHÈ(L�d�I[K�d�G�PRjVNHZ�Ç
L�Ä�K¡ÅWL�Z®PWTµLbKWGJIµÄgL�G�d¨FHPWT�Æ²c¨PRÈ¶F�dJÄ�NSLbTVaMd�I�ÓeF�dJÄ1]Vc¨L�ÄgLbTpdyc�jVTVTVFHTVa
d¨FHÈ(L�KWT[Zµd¨IVL�]�PRÄ�Ä¨FSÇVNHLQFST
G�c�LbKWÄ¨L�FSTDK¡ÅWLbc�KWaWL�Äg]�L*L�Z�Ï
\^jVc�ÄgÊYÄgd¨L*È�G*KMTáG�PR]
L$Í�FSd¨IÎÉpjVF�d�L$aWL*T[L*cJKMN&G�PpÄtd�Æ²jVT[G�d¨FHPWT[ÄQÆ²PRc�d¨IVL®FHÈ$]Vc¨P�ÅRL�f

È(LbTpd�Ä^PWT�d¨I[L Ä¨LbG�d�FSPRT[ÄbÏ
Û:P�Í�L*ÅRL*c�Óed¨IVL L�×VKWG�d�]Vc�FHG*L�Æ²PWc�Ägj
GJI=KMT=FHÈ$]Vc¨P�ÅRL*È$L*Tpd:F_Ä
TVPMd�UpT[P�Í�TDÊWL�d�Ï ø Pµ÷�Ð ø Ð�ÄgjVaRaWL�Ätd�LbZµd¨Pµj[ÄgL(K5NHFST[LbKMc�G�PpÄtd�L�Ätd�FSÈ®KMd¨PWc�Ó[È$L�KMTVFHTVa
d¨I[KMd�c�LbG*PWT[Ägd¨c�j[G�d�FST[a�PWT[L UeÈ PMÆBd¨IVL d¨cJKWGJUDG�PpÄtdJÄ�PRTVL(jVTVFSd�PWÆBÈ$PWTVLbÊWÏ�\�ÆyG�PRjVcJÄgL
d¨IVF_Ä�FHÄyPWTVNHÊ5K�c�PWj[aWI®LbÄgd¨FHÈ®K�d�PWc�ÇVjYd1F�d1Í�KRÄyG*PWT[Ä¨F_ZYL*c�LbZ®KRZYLbÉpj[KMd¨L:Æ²PRcyT[P�ÍÙÇpÊ®PRjVc
][KMc¨d¨TVLbc�ÄbÏYhVc�PWÈ¶d�IVLQLbÄgd¨FHÈ®K�d¨L�Z�ZVK�dJK�d�IVL�FSTeÅRLbÄgd¨È$L*Tpd:G�PpÄtdJÄ ¼ ì p í�KMc�L�GbKMN_G�jVN_K�d�LbZ
KWÄ�ZYL�Ä¨G*c¨FHÇ
L�ZµKWÇ
P�ÅRLWÏ
÷:PMd�L�d�I[K�d�FHT�d�IVF_Ä�Ä¨FSd¨j[KMd¨FHPWT ¼ ì p íBFHÄ1][c¨PR]
PRcgd�FSPRT[KMN[d¨P(d¨IVLQÈ$FHTVFSÈ®KWN�NHL*T[aMd¨IËPMÆ

d¨cJKWGJUYÄ1d¨I
K�d^I
K¡ÅWL�d�P5Ç
L c¨LbTVL*Í�LbZËd�P5L*T
KMÇVNHL�d�FSÈ$L�f�d�KWÇVNHL p R Í�F�d�IDd¨IVL c¨L�Ätd�c¨F_G�d�FSPRT�Ód¨I[KMd:PWTVNHÊ�G�PRÈ$]VNSL*d¨L�Ä¨LbG�d¨FHPWT[Ä�GbKMTËÇ
L�c�LbG*PWT[Ägd¨c�j[G�d�LbZ�Ï
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Ã1IVL*c�L®ÍyLbc¨L®T[P=ZVK�dJK�PWTád¨IVL�Tpj[È�Ç�L*c�PWÆ�]
KWÄ�ÄgLbTVaWLbc�Ä�GJI[KWTVaWFHTVaDK�d�Ägd�KMd¨FHPWT[Ä�KMT[Z
TVP{Õ×ÖØ}�È®K�d�c¨FS×ÎK¡Å¡KWFSN_KMÇ[NSLRÏ�Ã1IVL*c�L�Æ²PRc¨L$Í�L5j[Ä¨LbZÎKWTÎLbÄgd¨FHÈ$KMd¨FHPWTÜÆ²PRc�d¨IVLµÍyLbFSaRIpd�ÄÔ ì ; R ;C_ R Q í�ÓVj
ÄgL�Z�FHTËd¨IVL�L*×e][c¨L�Ä¨Ä¨FSPRT�Ñ-ì p íBÆ²PWc1d¨I[L�Í�KWF�d�FSTVa(d�FSÈ$L5ì¯Ä¨L*L%¥VÏ ípí�ÏVÃ1IVF_ÄLbÄgd¨FHÈ$KMd¨PRc®FHÄ®Ç
KWÄ¨LbZÖPWTöd¨IVL­ÄgPWfrGbKMNHNSL�ZÆN�FHNHNnï Ä®N_K¡Í�ÏBÃ1IVL*c�LDKMc�LËØ[ÅWL=GbK�d¨LbaWPRc¨FHLbÄ(PMÆ
G�FSd¨FHLbÄbÏRÃ·P�LbKWGJI®Ägd�KMd¨FHPWT Q F�dJÄBGbK�d¨LbaWPRc¨Êcê�KMd�ì Q í�F_ÄBKWÄ�Ä¨FSaRTVLbZ�d¨I[KMdyGJI[KWc�KRG�d¨Lbc¨FHà*L�Ä�F�dJÄ
ÄgFHà*LQKMT[Z5LbG�PRTVPWÈ$F_G*KWN
FHÈ$]
PRcgdJKMT[G*LWÏeÃ1IVL�K¡ÅRL*cJKMaRL�Tpj[È�Ç�L*cyÛáì Q R Q
_ íBPMÆ�]
KWÄ�ÄgLbTVaWLbc�Äd¨cJK¡ÅWL*NHNHFSTVa Æ²c�PWÈ Q d¨P Q _ FHÄ�d�IVL*T�LbÄgd¨FHÈ®K�d�LbZËÇeÊ
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G�LWì Q R Q _ í k T G�PRT[Ätd

Í�IVL*c�L5ZYF_ÄtdJKMT[G*L=ì Q R Q�_ í�FHÄ�d¨IVL5NHL*T[aMd¨IÜPWÆ�KDÄ¨IVPRcgd�LbÄgd�][K�d�I­Æ²c�PWÈ Q d¨P Q�_ FSTÜd�IVL
TVL�dtÍ�PWc�U2Ï
Û:Lbc¨LRÓ�ï ÄgI[PWc¨d¨LbÄgdbï�c�L�Æ²L*cJÄ�d�P5d�IVL�c�jVTVTVFHTVa�d¨FHÈ(L�Ä�PRTDd¨I[L�d¨cJKWGJUYÄ:Æ²c¨PRÈ d�IVL
]Vc¨L�ÄgLbTpd&d¨FHÈ(L*fndJKMÇVNHL�ì²Í�FSd¨I[PWjYdyKWTeÊ�FSTeÅRLbÄgd¨È$L*TpdJí�ÏWÃ1IVLuÛÜì Q R Q�_ í�KMc�L�d¨IVLbT5G�PWNHNHLbG�d�LbZFSTpd¨P®KWTØÕ×Ö®f�È®K�d�c¨FS×�Ù�Ï
Ã�P�PRÇYd�KWFST�d¨I[L&ÍyLbFSaRIRdJÄ Ô ì ; R ;z_ R Q í
Æ²PRc�LbKRGJIQGJI
KMTVaRL�frPWc¨frÄgd¨PR]Yf�c�L*N_K�d�FSPRT�ì ; R ;z_ R Q í�ÓF�d�F_Ä:G*PWjVTpd¨L�ZËIVP�Í È®KWTpÊµ][KWÄ�Ä¨L*TVaRL*cJÄyÍ�FHNHN�][KWÄ�Ä1d�IVc¨PRjVaWIËd�I[K�d:c�L*N_K�d�FSPRTËÍ�I[FSNHLQÆ²PWNSf

NSP�Í�FHTVaµd¨IVLbFSc�Ä¨IVPRcgd�LbÄgdQG*PWTVTVL�G�d�FSPRTÌÆ²c�PWÈ Q d�P Q
_ KWÄ�ZYL�Ä¨G*c¨FHÇ
L�Z­KWÇ
P�ÅRLWÏ�hVPRc�ÄgFHÈ(f
]VNSFSØ
GbK�d¨FHPWT�ÓVÍyL�ZYP$TVPWd�d�KWUWL�FSTpd¨P5KRG*G*PWjVTpd�K$]
PpÄ¨Ä¨FSÇ[NSL�Ä¨]VNSFSd:PMÆ�][KWÄ�Ä¨L*TVaRL*c�Ätd�c¨L�KMÈ®Ä
F�Æ1d¨I[L*c�L�KMc�L5ÄgLbÅWLbc�KWN;ÄgIVPRcgd�LbÄgd�][K�d�I[ÄbÏ·Ð:N_Ä¨P[Ó�Í�L5TVLbaWNHLbG�d(K�]
PpÄ¨Ä¨FSÇ[NSL®Æ²LbLbZYÇ
KWGJUÌL*Æ�f
Æ²LbG�dyPMÆ�d¨FHÈ(L*fndJKMÇVNHLbÄ;PWT(d¨IVL�c�PWjVd¨LbÄ;][KWÄ�ÄgLbTVaWLbc�Ä�GJIVPePpÄgLRÏMÃ1IVL�ÍyLbFSaRIpd�Ä&G*KWNHG*jVN_K�d¨L�Z(FST
d¨IVF_Ä�Í1K¡Ê�][c¨L�ÄgLbTRd�K®UeFST[Z�PWÆ;]VjVÇVNHF_G�]Vc�LbÄ�Ägj[c¨L�PRT�d¨IVL c¨L�Äg]�LbG�d¨FHÅWL�GJI[KWTVaWL*f�PRcgfiÄtd�PW]Yf
c¨LbNHKMd¨FHPWT[ÄbÏ�Ã1FHÈ$L�f�d�KWÇVNSL�Ä Ä¨IVPRjVNHZÑc¨L�Äg]�LbG�d d�IVL*È KRÄ�d�IVL*ÊÑKWNHÄ¨PÌc�Lãæ[L�G�d d¨IVL�aWPpKMNBd¨P
ZYc¨FHÅWL�]
KWÄ�ÄgLbTVaWLbc�Äyd¨I[c¨PRjVaWIËd¨I[L�TVL�dtÍ�PWc�U�PRTDÄgIVPRcgd�LbÄgd:c¨PRjYd¨L�Ä1Æ²PWc�LbG�PRTVPWÈ$F_G*KWN�KMT[Z
LbG�PRNSPRaWF_G*KWN�c�LbKRÄgPRT[ÄbÏ
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ë L1FHT[G�NHj[ZYL�Z�d¨I[L1KRG�d�j[KMNY÷�Ð ø Ðöd¨FHÈ$L�f�d�KMÇ[NSLQì²PRc�cJK�d�IVL*c�K�Ägd¨c�F_G�d¨NHÊ�]�L*c�FSPYZYF_GBÅRL*cJÄgFHPWT
PMÆ2F�d�í�FSTpd¨P�PRjVc;Ägd�KMc¨d¨FHTVaQ]�PW]VjVN_K�d�FSPRT�ÏWÃ1IVL:G*PRÄgd�Æ²jVT[G�d�FSPRT®Å�KMNHjVLbÄ�PWÆ2K^dtÊe]VF_G*KMN
ÄtdJKMc¨dgf
FSTVa�]�PW][jVNHKMd¨FHPWT5KWc¨L�Ä¨IVP�Í�T$FST$d�IVL�Ä�G�c�L*L*TVfrÄ¨IVPMdJÄ�FST5h�FHa[Ï^Þ[ÏWóiT$d�IVL:NHL�Æ�dB]VF_G�d�jVc�LWÓMd�IVL
c�KWT[ZYPWÈ6ÄgPRNSjVd¨FHPWT[Ä1PWÆ�d�IVL�Ägd�KMc¨d¨FHTVa®]�PW]Vj[NHKMd¨FHPWTËÆ²PWc�È K®G*NSPRj[Z�FSTËd�IVL�jV]V]�L*c^c¨FHaWIpd
G�PWc�TVLbcbÓ�d¨I[L5]Vc�LbÄ¨L*Tpd�÷�Ð ø Ð-d¨FHÈ$L�f�d�KMÇ[NSLDì²Í�FSd¨IÎFHTeÅWL�Ätd�È(LbTpd | í�FHÄ�FST[G*NSj
ZYLbZ�Ï·÷�K�d¨f
jVc�KWNSNHÊWÓ�F�d�ZYPRÈ$FST[KMd¨L�Ä�KMNHN;cJKMT[ZYPRÈ Ägd�KMc¨d¨FHTVaDÄ¨PWNHjYd¨FHPWT[ÄbÏ�ù^jVc�FSTVa�d�IVL®PW]Vd¨FHÈ(FHàbKMd¨FHPWT
d¨IVLáG�NHPWj[ZôÈ$P�ÅWL�Ä(d¨P�Í1KMcJZVÄ$d�IVL=NHP�ÍyLbc5NSL*Æ�dËG*PWc�TVL*c5KRÄ®d¨I[LÌÉpj[KMNHF�dtÊÖPMÆQd�IVL­Ä¨PWNHjYf
d¨FHPWT[Ä&FHT[G*c¨L�KWÄ¨LbÄ1ì²NHLbÄ�Ä;G�PpÄtdJÄ;KMT
Z�NHLbÄ�Ä&Í1KMFSd¨FHTVa�d¨FHÈ(L¡í�ÏpÃ1IVL:÷�Ð ø Ðôd¨FHÈ$L�f�d�KWÇVNSL�FHÄ�d�IVL
PWTVNHÊØù&KMc�L�d¨PWf�PR]Yd¨FHÈ®KMN�Ä¨PWNHjYd�FSPRT=Æ²PWcQK5TejVÈ Ç
LbcQPMÆ;aWLbTVL*cJK�d�FSPRT[Ä:Ç[jYd�F�dQFHÄ�dtÊe]VF_G*KMNHNHÊ
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d¨IVLËÇVN_KWGJUÑZYPWd�Ä FST[ZVFHGbK�d¨LËd�IVLµT[L*Í ù&KWc¨L*d¨PMfrÇ�LbÄgd ÄgPRNSjVd¨FHPWT[ÄbÓ�Í�IVFHGJIöc¨L�ÉpjVFSc�L�Ä¨PWÈ$L
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PRjYdöð I�Ï
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Ç
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��zborqi¤nú�wJmpw¨«pqi¤ � mp}b�u�Wois�o;z*x�l�mM�¡wJorqt��wJm�qto M î

æ;çHè ��é�

� ��~Rw1s�mMqtw¨{g}b��qts��¡w1��z�orqi¤¯¦YwJmpw¨«pqi¤n}bmp}b�u�W³Jw�{;w�¸W�p��}*s�mRo&qt~pw�{twJoivR�uqto&zbx2qt~Rw1z��Wqts���s�³�}�¤
qts�zbm

d¨P=h�FSa
Ï�ÍVÏ�Ã1I[L®È$KW]­PWÆyd�IVL®TVL*dtÍyPRc¨U=F_Ä�ZYF_Ä¨]VNHK¡ÊRLbZÌFSTÎKDÄ¨L*][KWc�KMd¨L(Í�FST[ZVP�Í KWÄ�FST
h·FHa[Ï�â | ÏpórÆ�K ]
PRFSTpd�ì²F�Ï LWÏVK�d¨FHÈ(L*fndJKMÇVNHL�íyFHT�d�IVL�ZYF_KMaWcJKMÈ-F_Ä�KWG�d¨FHÅ¡KMd¨L�Z5ÇeÊ�K È(PRj[Ä¨L�f
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