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 x � � { � / i�Bg@ WaRf^E@CKO^�@kDGLcRUDGWY@k^D XZHJBE@CD 1�@CKSKgdkRUW;^EX\DJ@k^�H R R\HJBE@CDrWaRf^E@CKSF / � @kDJFGPVRU]�y / xE1QX\F X\[%X\PS]�nZX\KVPS^wXZHJ@C^31 P H B�HJBE@ � t f�i(>@?
X\]E^ > i(>@? ^wXZH X / � @kDJFGPVRU] y /6. h�1 BEPVdeB deBwX\]E[U@k^ KSPSHJHJKV@�PS]
H BE@aWYRf^E@kKV^EB%o�FGPVdkFCh R\]EKSo 1 PSH B H Bg@
>�i(> ?.^wXZH X / i�BE@2^�@kDGLcRUDGW XZ]EdC@ 1QX\F FJPSWYPSK X\D H R ^EDJ@ nfPVRUIEF�n\@CDJFGPVRU]gF /
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i�BE@�WYRf^E@CK�^EB%ofFJPSdCF BwXZF KVP HJH KS@�deBwX\]E[U@k^
FJPS]EdC@�n\@CDGFJPVR\] y /�� / u9R�1�@kn\@CDChm~ ? >@? f t"A i.y / x�BEX\F X
Lc@ 1�XZHGH D XZdkH P nU@ ]E@ 1#Lc@ X�H IEDG@CFChwPSW;^gDJRznfPV]E[ P H(' F�IEF X/0gPVKVP H`o*)
x / � KVR/0wX\K ^wXZH X\FJ@ H FpX\KSKVR�1Q@k^+) l9FG@
R\L�dkofdCKSPVd�0 RUIE]g^wX\DGo=dCR\]E^EPSHJPVRU]gF#, ^ RUK XZDYFbH @CDG@CRU[\D X�^EBgPVd
^gDJRF[G@kdkH PSRU]p]E@ XZD HJBE@4^�R\KV@CF /

.,/ 0 @CFbH PV]g[-) t ]�IE]EKSPVWaPSH @k^ ]�IEW90 @CD R\Lj]E@CFbH F9XZH�nZX\DJPSRUIEF�]E@kFGHJPV]E[aKV@ nU@CKSF�W X o 0 @ IEFG@C^ /
y / l ]EdC@kDGH X\PV]%H`o&RUI�H ^EIgH#) ~wRUD @ nU@CDbo [UDJPS^&dC@kKVK�h9~r?->@?af t"A i d X\KSdCIEKVXZH @kF H BE@
Ig]EdC@kDGHeXZPV]%H`o
dCX\IEFG@C^ 0%o HJBE@�KVPVWaPSHJ@C^ ]�IEW 0�@kD9R\LM^wX\DbH PSdCKV@kF�0�@kPV]E[�IEFG@C^�LcRUD�H BE@�FJPSW�IEKVXZH PSRU] / 5�IgWYWYX\DGo
Ig]EdC@kDGHeXZPV]%H`o FbHeXZHJPVFbH PVdkF�X\DG@ dCR\]�HJPV]�IERUIgFJKSo dkDJ@ X�H @C^ ^EIgDJPV]g[sH Bg@ WYRf^E@kK�DGIE]�h�FJR5HJBwXZH�RU]E@
dCX\]pDJ@ 1`FGH X\DGH HJBE@�WYRf^E@CK�1 PSH BpWaRUDJ@a^EX\DGHJPVdCKS@CF XZH XZ]�@CX\DJK o FGH X\[U@ZhEPSLj]E@Cdk@CFGF X\Dbo /

} / 5,^wX\DJFG@sWYXZHJDJP2� LcRUDJWYXZH�RUI�H ^EIgH#) ~wRUD @ nU@kDGo=RUIgH ^gIgH��w@CKS^�hQP H�PVF�deBE@CdeTZ@C^Y1 BE@ H BE@kDYP HYPSF
WaRUDG@ @/.adCPS@C]%H HJR FJXzn\@sHJBE@ �E@CKV^;PV] Fg^wX\DJFG@ WYXZH DGP2� LcRUDJWYXZH h 1 BEPSdeB=RU]gKSo dkRU]%HeX\PS]EFaHJBE@
dkRU]Edk@C]%H DJXZH PSRU]EF PV]a[UDJPS^ 0 R �g@kF 1 P H B ]gRU]�1 _k@CDGR�dkRU]EdC@k]%H D X�H PVR\]EFCh�D XZHJBE@CD H BwXZ]YH R�^EIEWn^YHJBE@
1 BgRUKV@��w@kKV^ / i�BgPVF F X nU@kF�X�KSR\H R\LAWYX\FGF FbH RUDJX\[U@ F ^wXZdC@\h�@CFg^�@kdCP XZKVKSo�LcRUD D XZHJBE@CD FJBgRUDGH�WYRf^E@kK
DGIE]EF � FGW XZKVK�HJD X\dk@CD dCKSRUIE^EF�� /

| / t KSHJ@CDJ]EXZH P nU@�RUIgH ^gIgH R\LrWYP8�gPS]E[�D XZHJPVR-)�RU]E@�d X\]5deBgR�RUFG@31 BE@ H BE@kD H Bg@�RUIgH ^EIgH FJBwX\KSK-0�@�PV]
dkRU]Edk@C]%H DJXZH PSRU] � ]E[aW&021kh O \ W�021 �QRUD�PS]�WaP2��PS]E[ D XZHJPVR��Q^N^gHJn � IE]EP H F�RUD PS] 0�R\HJB /

e / t ^E^EP H PVR\]wX\K R@^gHJPVRU]wXZK ^EPSDJ@Cd H RUIgH ^EIgH RZL3^EX\DGHJPVdCKS@j^ RUFJP H PSRU]EFCh 1 BEPSdeB W X o 0�@5IgFJ@kLcIgK LcRUD
nfPSFJIwX\KSP`_CXZH PSRU] / t KSFJREh(^wX\DbH PSdCKV@kF W X o 0 @9^gIEW;^ @C^YXZH H Bg@9@k]E^ R\L�H BE@ FJPSW�IEKVXZH PSRU]�h%X\]g^YWYX o
0 @ IEFG@C^sLcR\D�DJ@ 1 PV]EP H PVX\KVP _ XZHJPVRU]�R\L X FJI�0EFG@K\�IE@k]�H WYRf^E@CK�DJIE] /
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d / i @CFGHJ@C^�LcRUD�PS]�n\@CDGFJ@ WaRf^E@CKSPV]E[-)�~r?->@?af t"A i y / xY]ER�1 ^E@ �w]EPSHJ@CK o X\KVFGR!1�RUDJT�F60wX\deT#1 XZDJ^
PV] H PSWY@Zh 1 BEPSdeB#PVFpIEFG@kLcIEK�LcRUDpPV]%n\@CDJFG@ WaR�^g@CKVPS]E[ ^EIEDg^�R\FJ@CF / t �EDJFGH XZHGH @CWn^gHsXZHpH Bg@
DJ@kdCRU]gFGH DGIEdkHJPVRU] R\LAH BE@B>�i(> ?#FJRUIEDGdC@ H @CDGW dkIEDJDG@C]%H K oaIE]E^E@kDGHeXZT\@C] 0%o=5�@CP<0�@kDGH X\]E^ 5fHJRUBEK
FJBgR�1 F ^EDGRUWYPSFJPS]E[ DJ@kFJIEK H F /

{ / 5�I�0g[UDJPS^pnZX\DGP X/0gPVKVP H`oaR\L WaP2��PS]E[�BE@kPV[UB%H F PSF H DJ@CXZH @k^sFGRUWa@�1 BwXZH ^EP ��@kDJ@k]�HJKSoYH BwX\] 0 @kLcRUDG@ /
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x / ~ ? @ ? ^ X A i dCX\]�]ER�1 dkDJ@ X�H @ XZ[U@YFg^�@kdkHJD X R\LQH D XZdC@CDGF / i�BE@ X\[U@ RZL�X ^EX\DGHJPVdCKS@�PVF�^E@ �w]g@C^
0%o HJBE@YHJPVWa@ ^wX\FJFG@C^ FGPV]Edk@ PSHJF�DG@CKV@CX\FJ@ / ~wDGRUW H BE@ X\[U@YPV]gLcRUDGW X�H PVR\] dCX\DJDGPV@k^ 0%o�XZKVKrH Bg@
^wX\DbH PSdCKV@kFCh ]ER\H RU]EKSopHJR\HeX\K dCR\]EdC@k]�HJD XZHJPVRU]gF X\DJ@�d X\KSdCIEKVXZH @k^�h 0EIgH R@^�H PVR\]wX\KVK o HJBE@kosW X o 0 @
F ^gKVPSH PV]%H R H Bg@�dkRU]%H DGP70EIgHJPVRU]gF�R\L FG@kn\@CD XZK X\[\@ dCK XZFJFJ@kF XZF�^E@ �w]g@C^ 0%o HJBE@�IEFJ@kD /

. / � X\KSdCIEKVXZH PSRU]�R\L W XZFJF*bwI���@CF/) R@^gHJPVRU]EX\KVK oUhzH BE@�@ X\FbH 1 1Q@kFGH h%]gRUDGHJB�1`FGRUIgH B�X\]E^�I)^�1`^ER�1 ]�[\DJRUFGF
WYX\FJF bwI���@CF X\dCDGRUFJF H Bg@�dC@k]%H @CDGKVPS]E@CF R\Lr@CX\deB5dk@CKVKARZL H Bg@�RUI�H ^EIgH9[UDGPV^�d X\] 0�@�d X\KSdCIEKVXZH @k^�h
X\KSFJR LcRUD X\[U@ dkK X\FGFJ@kF /

y / t ^EDJ@kKVPSWYPS]wX\DGoaFGPVWn^EKV@ ^g@C@K^�dCR\]�n\@Cd H PVR\]j^wX\DJX\Wa@kH @kDJP _ XZHJPVRU] BEX\F(0�@k@C]5XZ^E^E@C^ /
} / ~wRUD"0wXZdeT(1QX\DG^ WaR�^g@CK DGIE]EFkh�H BE@ �UdkRU]Edk@C]%H DJXZH PSRU]
RUIgH ^EIgH �pPSF ]ER\H PS]
W XZFJF�� nURUKSIEWY@Zh 0EI�H
PV]pDG@CFJPS^E@C]gdC@�H PVWa@�� WYX\FJF�RZL H Bg@�DG@CKS@ X\FG@\h X\F�]E@k@C^E@k^ 0%opPV]%n\@CDJFGPVRU]!^EDGR�dk@C^EIEDG@CF /

| / f XZDGH PSdCKS@ ^ RUFJP H PSRU] RUI�H ^EIgH�LcDJRUW X ^gDJ@knfPSRUIEF DGIE] d XZ] 0�@9IEFJ@k^ H R�DG@ 1`PS]EPSHJP X\KSP`_k@E^wX\DbH PVdkKV@kF�PS]
H Bg@;^EDG@CFG@C]%H DJIg] / i�BEPSF�PSF�XpIEFJ@ LcIEK R@^gH PSRU] LcRUD�KVRU]E[\@CD�WYRf^E@kK�DJIE]EF � @ / [ / 1 BE@C]�]gR\H�XZKVK
1 PV]g^;�E@CKV^gF d X\];0 @ T\@�^gH�RU]
^EPVFGd � / t DG@ 1`FbHeX\DbH d XZ] XZKVFJR 0 @�IEFG@C^ H R DG@CWaR n\@ �U@ � ^EPSDJ@C^ �
^wX\DbH PSdCKV@kF LcDJRUW H BE@�Wa@CWaRUDGo /

e)/ > X\FGo�F 1 PSH deBgPV]E[ 0�@ H 1Q@k@C] �%?APSHGH KS@�> ]g^EP X\] � X\]E^ �%OQPS[B>�]E^EPVX\] �9dCRUWn^EIgHJ@CDJFN[GIEFbH@0%o�deBwX\]E[�1
PV]g[aR\]E@4^wX\D XZWY@ H @CD�PS]��wKV@������! #"%$%&('*)!+ /

d / _`]N^EI�H9dCX\]�h X\K H @kDJ]wXZHJPSn\@CKSo\h�0 @ PV] LcDJ@k@�LcR\DJWYXZH / 5fIEPSH X/0EKV@9LcRUD H BE@�@ �)^ @CDGPV@k]EdC@k^5IEFJ@kD /
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��q 41~�hax � � |�� [UP nU@k].PS].X K X�H P21
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dkRUW;^gIgH @k^ / _ L�HJBE@�F ^ @CdkP<�wd B�IEWaPV^gPSH`o�PVF ]gR\H�X nZX\PVKVX/0EKV@Zh�dkRUWn^EIgH @k^
BE@CPS[UB%H F�X/0 RznU@ [UDGRUIE]E^ XZDJ@
PS]wX\dCdkIED X�H @ / i�Bg@�R\HJBE@CD �E@CKV^gF9XZDJ@�@CFGFJ@C]%HJP X\K /
~ ? @ ? ^ X A i @ � ^ @Cd H F HJBE@�PS]N^EIgH9^wXZH XYRU] > ��q 41~ WYRf^E@kK �cP / @ /�� � KV@kn\@CKSF 1 BEPSdeB
X\DJ@�^E@ �w]E@C^

0%oaX�B%o 0EDGPV^ dkR�R\DJ^EPS]wXZH @ Fbo�FbH @kW / i�BE@9dCRU]%n\@CDJFGPVRU]YLcDJRUW � HJR3^EDG@CFGFJIEDG@ dCRfRUDJ^gPV]wXZHJ@CF PVF [UP nU@k]=0%o
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�	�����	���� X\]E^pH Bg@�BE@kPV[UB%HJF RZLjHJBE@ � FJIEDbL X\dC@kF X\DG@�^g@ �w]E@k^ 0%o � 	���
�	�����������	 hN1 BE@kDJ@
� 	 PSF HJBE@�n\XZKVIE@�R\L � XZH HJBE@��! #"�WaRf^E@CKAKS@knU@kK�h ��� PVF�HJBE@�FGIEDGL X\dk@3^gDJ@CFGFJIEDG@ X\]E^ �
� PSF X ^EDG@CFJFGIEDJ@dkRU]EFGH X\]%H � x � xzy . |qf X � / 
�	 X\]g^ ��	 X\DG@YdkR�@ .adCPV@k]%H FChjdeBERUFG@C] PS] FGIEdeB Xq1 X o
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^EDG@CFGFJIEDG@�KS@kn\@CKVF / i�BE@ nU@kDGHJPVd XZK�1 PV]g^ PV] B%o 0EDJPS^ dCRfRUDJ^gPV]wXZHJ@CF PSFQ]ERZH�^EPVDG@Cd H KSo X nZX\PVKVX/0EKV@�LcDGRUW HJBE@
>
��q 41~
X\DGdeBEPSn\@CFkh 0EIgHrPSF dCX\KVdkIEK XZHJ@C^60�o�H Bg@E^EDJ@ 1 ^EDGR�dk@CFGFJRUD HJBwXZH @ �fH DJX\dkHJF H BE@Q^wXZHeX / t FJIEDbL X\dC@
KS@knU@kKwPVF�^E@ �w]E@k^ PV]�XZ^E^EPSHJPVRU]�HJR H BE@ DJ@k[UIEKVX\D >
��q 41~ WaRf^E@CK � KV@kn\@CKSF / . W HJ@CWn^�@kD XZHJIEDJ@Zhwx � W
1 PS]E^EF XZ]E^ F ^ @CdkP<�wd BfIgWYPS^EPSH`o�LcDGRUW H BE@ �wDJFbH�DJ@k[UIEKVX\D�WaRf^E@CK KV@ nU@kK�X\DG@ XZHGH DGP70EIgHJ@C^aH R�HJBEPVF�KV@kn\@CK /
i�BE@ PV]wX\dkdCIEDJX\dkoYPV]%HJDJRf^EIEdC@k^ 0%oYHJBE@ ]ERU] 1 nZX\]EPSFJBEPS]E[31 PS]E^ F ^ @C@k^pXZHQHJBE@ FJIgDGL X\dk@ PVFQWYX\DG[UPV]wXZKwPV]
WaRUFGH FGPSHJIwXZH PSRU]EF /
t F�WaP2��PV]E[ BE@CPS[UB%H F X\]E^ ^wXZD X\Wa@kHJ@CDJP _C@k^ D X\]E^gRUW.n\@CKVRfdCP H PS@CF �cFJ@k@ FG@Cd H PVR\]EF }�X\]E^Y|�� X\DG@�[UPSn\@C]

PS] Wa@kH @kDJFQX\]E^ Wa@kHJ@CDGF ^ @CDQFG@CdkRU]E^�hEDG@CFg^�@kdkH P nU@kKSoUhfH BE@B>
��q 41~�WYRf^E@kK KS@kn\@CKVFQX\DJ@ H DJX\]EFGLcR\DJWa@C^
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_`]%H @CDg^�R\K XZHJPVRU] LcDGRUW H Bg@ � KV@kn\@CKSF H R�H BE@���KV@kn\@CKSF PSF�^ERU]E@a1 P H BpKVPS]E@ X\DQPV]%H @kD ^ RUK XZHJPVRU] /
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dCRznU@kDCh x � W BERUDJP _CRU]%H X\KM1 PS]E^ dCRUWn^�R\]E@C]%H Fkh . W HJ@CWn^�@kD XZHJIEDJ@�X\]g^
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X\]E^
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FJIgDGL X\dk@�FGHJDJ@CFGF / _ L FJIEDbL X\dC@�FGH DG@CFGF�XZ]E^5BE@CXZH bwI��
X\DJ@�]ER\H�X nZX\PSK X/0EKS@\hwLcDJPSdkHJPVRU]
nU@kKVRfdCPSH`o5X\]E^ FJIgDGL X\dk@aFG@C]EFGP70EKS@ BE@ X�HabwI�� X\DG@ dCRUWn^EIgHJ@C^
LcDJR\W x � W�1 PS]E^�h . W HJ@CWn^�@kD XZHJIEDJ@
X\]E^ H BE@kPVD�DJ@kF ^ @Cd H PSn\@anZX\KSIE@CF�XZH HJBE@��wDJFbH�WaRf^E@CKrKS@kn\@CK IEFJPS]E[ H BE@n^EDGR/�wKV@ Wa@kHJBERf^ � OQ@CDGT\R�1 PVd�_
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H BE@�K XZHGH @kDChZXZHjHJBE@ WYRUWa@C]%HChZW�IgFGH@0 @C^EDJRznfPV^E@k^�PV]�X\] XZ^E^EPSHJPVRU]EX\K/�wKS@ / _ Lw^EDGo�^E@�^�R\FJPSHJPVRU]�R\Lw[UX\FJ@kF
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