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y J,S`SDJ5S H/IJ,KMJ N�O�QJLK`JLRiSDJ)]PRAu f _ IJLV^J5_"c U\RPU\V���KMJ5K���K S QJLuvU S bjx ]PJ)U b RPK b�x ]/c ]�RPJFu QJ,S H f _ f V f k b J
U N��
N V b [wU g VjJ�U ]v_PJ,K b khR J S IU�V c fhN S b u b KMU S b^f R>_PJzu QJL[wU R b K`uvJ,K�K f ]PK � U\[ S bjf RPR QJLK r � Rvu QJ,[wU\R b KMu1J�JLK S
_ b S�K f ]PK � U\[ S b^f RPR QJ
V fhO K x ]"c b V/[ f u N�fhO SMJ
u fhb RPK{_/c U\[ S bjf RPRPJL] O K x ]PJ)_�J5_�JLk O�QJLKz_PJ�V bjg J O S QJ r

� JLK u QJL[wU R b K`uvJ,K�K f ]PK � U\[,S bjf RPR QJLK K f RiS NPO�QJ,KMJ,RTS QJLK�J,S VjJL] O U NPN V b [LU S b^f R)U\]W_PJLK b khR>_PJ{uvU b RPK
U O S b [,]PV QJ,JLKaJLK`S�_ b KM[,]�S QJ,J ra
 R NPO�QJLKMJ,RiSDJ�]PR�u f _ IJ,VjJ�k QJLR QJ O U\VC_/c U\R U\V���K`Jp_PJ,K�u QJ,[wU\R b KMu1JLK{K f ]PK �
U\[ S bjf RPR QJLK x ] b JLK SzU NPN V bjx ] QJ IU)S OMfhb K{u QJL[wU R b K`uvJ,K{_PJ�S fhNCf V f k b J�_ b��zQJ O J,RiSDJ N�f ] O V^JLK x ]PJ,VjK{]�RPJ
QJ,SM]P_PJ�[ f u N V IJ SDJ�J,K`S{J � J,[,SM] QJLJ r n J,K�[ OMb S IJ O JLK�_PJzK`SDU gPb V b S QJ�K f RiSa_ QJ e JLV f\NPNaQJLKaJ,SaK f RiS�U NPN V bjx ] QJ,K
U\]|_PJ,K b k\R�_PJ�u QJL[LU\R b K`uvJ,K r


 RE_ QJ e JLV fhNPN JpJLRPK`] b SMJp]PR�U Vjk fhO`b S H uvJ�_/c fhN S b u b KMU S b^f R x ] b"N J O uvJ S{_/c fhg SMJLR b^O _PJ,K{u QJ,[wU �
R b KMu1JLK
K`SDU g V^JLK5U��iU\RiS)VjJLK
[LU O U [,S QJ OMb K`S b^x ]PJLK�R QJ,[LJLK`KDU b^O J,K IU�VXU O�QJwU\V b KDU S bjf R�_PJLK�S��U [ H JLK e�b K QJ,JLK r
Y b R U\VjJ,uvJ,RiSw� f R@_ QJLu f RiS O J x ]/c b V�J,K`S N�f K`K bjg VjJ9_PJ�[ f RPK`S O ] b^O J\� N�f ] O ]PRPJAS fhNCf V f k b J N U O S b��
[L]�V b IJ O J � ]�RPJ b R�� R b S QJ�_PJ�u QJ,[wU\R b KMu1JLK�U��iU RTS�V^J u��J,uvJ [ f u NCfhO SDJ,uvJ,RTS�K S�U S bjx ]PJ r 
 R5_ QJLu f RiS O J
U\]PK`K b�x ]/c b VCJ,K`S NCf K`K b^g VjJz_PJ�[ f RPK S O ] bjO J�_PJLKau QJ,[wU\R b KMu1JLK�_PJzS fhN�f V f k b J�_ b��zQJ O J,RTSMJ x ] b�f RiS{_PJ,K
[ f u N�fhO SMJLu1JLRiSDK�K S�U S bjx ]PJ,K�K b u b VXU bjO J,K r

� J O khJ � f RiSDU\u g U\]�V^S y V QJ,uvJ,RiS � f K`KMJ,V b R
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y J,S`SDJ�S H/IJ,KMJ NPO�QJ,KMJ,RTSMJ�]PR5u f _ IJ,VjJ _"c U\RPU\V���KMJ�K���K S QJLuvU S bjx ]PJ�U b R�K bix ]/c ]PRPJ�u QJ S H f _ f V f k b J�U NPN V b��
[wU g VjJ�U\]>_PJ,K b khRFJ,S IU�V c fhN S b u b KMU S b^f Rp_PJau QJ,[wU\R b KMu1JLK K f ]PK � U\[ S b^f RPR QJ,K r � RFu QJL[wU R b K`uvJ�JLK S _ b S
K f ]PK � U\[,S bjf RPR QJ�V fhO K x ]/c b V�[ f u NCfhO SDJ{u fhb RPK�_/c U\[ S bjf RPRPJL] O K x ]PJ�_PJ�_PJ,k O�QJ,K�_�J�V bjg J O S QJ r�� R(J � J,SL�
VjJ O JLu N VXU [LJLu1JLRiS�_�J5[,J O S�U b RPKzU\[,S bjf RPR�JL] O K N U O _PJLK QJ,V QJLu1JLRiSMK N U\KMK b�� K q0QJ,V QJ,uvJ,RTSMK QJLVXU K`S b^x ]PJLK s
N J O u1J,S)_/c fhg SMJLR b^O _�JLK>u QJL[LU\R b KMu1JLK�[wU N U g VjJ,K)_�JvKMU b K bjO ]PR f\g�� J,S5S f ]�S>J,R KLc U\_ U N S�U\RiS IU9VjU
� fhO uvJ
_PJ�[,J5_�J O R b J O r

� JLK u QJL[wU R b K`uvJ,K�K f ]PK � U\[,S bjf RPR QJLK K f RiS NPO�QJ,KMJ,RTS QJLK�J,S VjJL] O U NPN V b [LU S b^f R)U\]W_PJLK b khR>_PJ{uvU b RPK
U O S b [,]PV QJ,JLK�JLK S�_ b KM[,]�S QJ,J r�� ]PK x ]/c IU NPO�QJLK`JLRiSw�P[,JLKau QJ,[wU\R b KMu1JLK f RiS QJ S QJ�]�S b V b K QJLK _PJ � U��[ f R N V^]�S��f S
b RiSM] b S b^e J r#� R J � J Sw��U\]P[L]�RPJ QJ SD]P_�J K ��K`S QJ,u U S bjx ]PJ g U K QJLJ:K`] O VjJLK QJ x ]PU S b^f RPK O�QJ,k b K`KDU\RiS9VjJ
[ f u N�fhO SMJLu1JLRiS�_PJ�[LJ,K�u QJL[LU\R b KMu1JLK�R/c U QJ S QJ
S O`f ] e QJLJ�_ U RPK�VXUWV b SMS QJ O U SM] O J�KM] O VjJ
K`] � J,S r


 R NPO�QJ,KMJLRiSMJ�_/c U gCfhO _<VXU9u f _ QJ,V b KMU S b^f R:[ b R QJLuvU S b^x ]PJv_�JLKFu QJL[LU\R b K`uvJ,K>K f ]PK � U\[,S bjf R�R QJLK r
y J�u f _ IJ,VjJvk QJLR QJ O U\V N J O u1J,SW_/c J	� NPO`b u1J O V^JLK e�b SDJLK`KMJ,K1[LU O S QJLK b JLR�RPJLK(_PJ,K N�fhb RTSMKF_PJE[ f RiS�U\[ S
JLRiS O J1VjJLK N H U VXU\RPk\JLK�J,S5V c fhg�� J S IU9KMU b K bjO JLR � f RP[,S bjf R:_PJ,K e�b SDJLK`KMJ,KFU O S b [,]PVXU bjO J,K
_PJLK5V b U b K f RPK
U\[ S bjf RPR QJLJ,K q u f S fhOMb K QJLJ,K>J S(U\[,S bjf R�R QJLJ,K IUAV c U b _PJ _/c QJLV QJLu1JLRiSDK N U\KMK b�� K s r:� UAuvU S O`b [LJ � U\[ fhgPb��
JLR�RPJ O�QJ,KM]PV�S�U\RiSMJ>JLK SpJ,RPKM] b SDJF]�S b V b K QJLJ NCf ] O VjU1u f _ QJLV b KDU S bjf R|K S�U S bjx ]PJ>_�JLK�u QJL[LU\R b KMu1JLK r�
 R
N JL]�Sz_ f R�[5J
� NPOMb uvJ O V^JLK�J �"fhO SDKzU NPN V bjx ] QJ,K�KM] O V c fhg�� J SzJLR � f RP[,S bjf R|_PJ,K�J �CfhO SMKzk QJLR QJ O�QJLK�U\]��
u f SDJ,] O K)J,SWU ]�� QJLV QJ,uvJ,RiSDK N U\KMK b�� K rA� JLK>u f _ QJLV b KDU S bjf RPK
[ b R QJLuvU S b^x ]PJvJ SFK S�U S bjx ]PJ K f RiS(U N��
N V bjx ] QJLJ,K IU|S O`fhb K5u QJ,[wU\R b KMu1JLK5_PJ(S fhN�f V f k b JW_ b��zQJ O J,RiSDJ N�f ] O VjJ,K x ]PJ,VjK>]�RPJ QJ SD]P_PJv[ f u N V IJ,SDJ
JLK SzJ � JL[,SM] QJLJ r

n JLK�[ O`b S IJ O J,Ka_PJzK`SDU gPb V b S QJ{K f RTSa_ QJ e JLV fhNPNaQJ,K�K`] b SMJ�U\]��1_ b��zQJ O JLRiSDJ,KaK b SD]PU S b^f RPK _/c b RPK S�U g�b V b S QJ

bjb



O J,RP[ f RTS O�QJ,JLK�V fhO K�_PJ�V c ]�S b V b KMU S b^f R�_PJ{u QJL[LU\R b K`uvJ,K�K f ]PK � U\[,S bjf R�R QJLK _ U RPK VjJ,K NPO�QJ H J,RPKMJ,] O K r�y J,K
[ O`b S IJ O J,K�_PJ�K`S�U gPb V b S QJ�K f RiSz]�S b V b K QJLK NCf ] O VjJ
_PJ,K b k\R�_PJ�u QJL[LU\R b K`uvJ,K�K`SDU g VjJ,K r


 RA_ QJ e JLV fhNPN J>J,RPKM] b SDJ)]PR�U\V^k fhO`b S H uvJ
_/c fhN S b u b KMU S b^f R x ] b�N J O u1J,S�_/c b u N�f K`J O _PJLK�[ f R �
S O U b RiSMJLKpV b QJLJ,K IU VjU K`SDU gPb V b S QJ)_PJ,K NPOMb KMJ,K
J,S
_PJW_ QJ � R b^O _PJ,K fhg�� JL[ S b � K
V b QJ,K IUEVjUvK NaQJL[ b � [ b S QJW_PJ,K
S��U [ H JLK IU(U\[L[ f u N V bjO r 
 R fhg S b JLRiS�U\V fhO K{_�JLK�u QJ,[wU\R b KMu1JLK�K S�U g VjJLKzU��iU RTSzV^JLK�[wU O U\[ S QJ O`b K S bjx ]PJ,K
R QJ,[LJLK`KDU b^O J,K IU(VXU O�QJwU\V b KDU S bjf RE_PJLK�S��U [ H JLK e�b K QJ,JLK r

Y b RPU\VjJ,uvJ,RTSL�h]PRPJ�u QJ,S H f _ f V f k b J N J O u1J,SMSDU\RiS�VXUpk QJ,R QJ O U S b^f RW_PJ�u QJL[wU R b K`uvJ,K H f u f V f kh]PJLK
JLK S�_ QJ e JLV fhNPNaQJ,J ra
 RE_ QJ,u f RiS O J x ]/c b V�JLK S NCf KMK b^g VjJz_PJp[ f RPK S O ] bjO J � N�f ] O ]PRPJ�S fhNCf V f k b J N U O S b��
[L]�V b IJ O J � ]�RPJ b R�� R b S QJ�_PJ�u QJ,[wU\R b KMu1JLK�U��iU RTS�V^J u��J,uvJ [ f u NCfhO SDJ,uvJ,RTS�K S�U S bjx ]PJ r 
 R5_ QJLu f RiS O J
U\]PK`K b�x ]/c b VCJ,K`S NCf K`K b^g VjJz_PJ�[ f RPK S O ] bjO J�_PJLKau QJ,[wU\R b KMu1JLK�_PJzS fhN�f V f k b J�_ b��zQJ O J,RTSMJ x ] b�f RiS{_PJ,K
[ f u N�fhO SMJLu1JLRiSDK�K S�U S bjx ]PJ,K�K b u b VXU bjO J,K r

� J O khJ � f RiSDU\u g U\]�V^S y V QJ,uvJ,RiS � f K`KMJ,V b R
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� J>S b JLR�K NPO JLu b IJ O JLu1JLRiS IU O JLu1J O [ b J O u f RA_ bjO J,[,SMJL] O _�J>S H/IJ,KMJ � y V QJLu1JLRiS � f K`KMJ,V b R"� N�f ] O KMU
OMb kh]PJ,] O J,SzKDU(k O U\RP_PJ
_ b K N�f R b^gPb V b S QJ r

� J O JLu1J O [ b J QJ,kiU\VjJ,uvJ,RiS�VjJLK NPO`f � JLK`KMJL] O K � b [ H J,V � ] b VjV f S{J,S � VXU b R y ] OMf _PJwU ]/�Z_P]A_ QJ N U O �
SDJ,uvJ,RiS)_�Jvk QJ,R b JWu QJL[LU\R b^x ]�Jv_PJ(Vdc � R b^e J O K b S QJ � U e U\Vd� U b RPK b x ]PJvV^J NPOMf � J,KMK`JL] O � fhO k\J � RPkhJ �
VjJ,KL�Z_P]�_ QJ N U O SDJ,uvJ,RiSp_PJ5k QJLR b J5u QJ,[wU\R b^x ]PJ�_PJ>Vdc � R b^e J O K b S QJ � [ � b VjVd� N�f ] O U ehfhb^O�N U O S b [ b^N�QJ IU
V c QJ e U\V^] U S bjf RE_�J5[,J,S`SDJ
S H/IJ,KMJ r

n JLK O J,uvJ O [ b JLu1JLRiSDK IU�u1JLK�[ f V^V IJ,kh]PJLK�_P] VXU gCfhO U S f\bjO J)_PJ OMfhg�f S b^x ]PJ x ] b�f RiS)K`] u1J,S`S O J
_PJ�VXUF[ f ]PV^JL] O KM] O _�JLK N U���KMU\khJ,K N U O � fhb K{k OMb K q x ]PJ,V N�f IJ SDJ r�r^r s r

� J1S b J,RPK QJLkiU\V^JLu1JLRiS IU O J,uvJ O [ b J O VjJ y f RPKMJ b V � U S bjf R U\V _PJ � JL[ H J O [ H J,KFJLR � [ b JLR�[LJLK � U �
SD] O JLV^VjJ,K{J,S�J,R � QJLR b Jp_P] y U\R U _ U�� VjJpY f RP_PK N�f ] O VjUWY f\O uvU S b^f R _PJ,K y�H J O [ H JL] O K�J S�V c U b _PJ IU
VXU � J,[ H J O [ H J(_P] � ] QJ g JL[WJ S
V c } RPK`S b SM]�Sp_PJ � J,[ H J O [ H JvJ,R � U\RiS QJWJ S
JLR � QJL[L] OMb S QJF_P] � O U e U b V
_P] � ] QJ g JL[ N�f ] O VjJ,] O K f ]�S b J,R � R U\RP[ b J O r

� R�� R/�C]PRAu1J O [ b�N U O S b [,]PV b J O IUvu1JLK N U O JLRiSDK,� � b [ H JLV b RPJ�J S � U\V^u f RiSL� u U(K f JL] O J,S�u f R
� O IJ O J � � ��RPJ5J,S � VXU b R�J,SzuvU([ f u N U\khRPJ � � ]PV b J�
�[LJ SMSDJ�S H/IJLKMJ ehf ]PK�JLK`S�_ QJ,_ b QJ,J r

b�e
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A�r?> � � N JLKz_PJ NPOMb KMJ,K QJ SD]P_ b QJLJ,KzJ SzK QJ x ]PJ,RP[LJ,K�_PJ�KMU b K b J r5r)r5r5r)r5r�r)r5r)r5r5r)r �.�
A�rBA � f _ QJLV b KDU S bjf RE[ b R QJLuvU S b^x ]PJ r5r5r)r5r)r5r�r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r ��L
A�rN@ � f _ QJLV b KDU S bjf REK`SDU S b^x ]�J r)r5r)r5r5r)r5r)r5r�r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r >=A

A�r?T � f _ QJLV b KDU S bjf RE_PJ�u QJ,[wU\R b KMu1JLK r5r)r5r)r5r�r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r >�T

A�r T�r�� � QJ,[wU\R b KMu1J � � > _PJLk O�QJLKz_PJ�V b^g J O S QJ q OMf S f�� � _PJ\� T g U OMO J,K s r)r5r)r5r5r)r >�T

A�r T�r?> � QJ,[wU\R b KMu1J > � > _PJLk O�QJLKz_PJ�V b^g J O S QJ q NPO`b KMuvU S bjx ]PJ\� T g U OMO JLK s r)r5r5r)r A6>

A�r T�rBA � QJ,[wU\R b KMu1J A � > _PJLk O�QJLKz_PJ�V b^g J O S QJ q OMf S f�� � _PJ\� � g U OMO J,K s�r�r)r5r)r5r5r)r A�L

A�r�� � S b V b KDU S bjf Rv_P]9u f _ IJLV^Jp[ b R QJLuvU S bjx ]PJ r)r5r�r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r @,T

A�r���r�� } u NCf K b S bjf RE_�JLKzJ �CfhO SMK�U O S b [L]PVjU bjO JLK r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r @T�
A�r���r?> } u NCf K b S bjf RE_�JLKzJ �CfhO SMKz[LU O S QJLK b JLR�K r�r)r5r5r)r5r)r5r5r)r5r�r)r5r)r5r5r)r T��
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_PJ�u QJL[wU R b K`uvJ,K IU g U OMO J,K�KMJL]�VjJLu1JLRiS r

� 
 R|R QJLk\V b k\JpS f ]�SMJ � OMb [,S b^f R�JLRiS O J5V c fhg�� J,S�J SzVjJ NPO�QJ H J,RPKMJ,] O r

� � J�R f u gPO JA_PJ N H U VXU\RPk\JLKL��R f S QJ � �zJ,K`S QJ,kiU\V�U\]	R f u g�O J�_PJA_PJLk O�QJLK�_PJAV bjg J O S QJ�_P]
u QJL[LU\R b K`uvJ r
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K`SDU g V^J{_ U\RPK�V^J N VXU RFJ,S�K`J N S N�fhb RiSDK�_PJ�[ f RiSDU\[,S�K f RiS�R QJL[,JLKMKMU bjO JLK NCf ] O ]PRPJ�KMU b K b J{K S�U g VjJ{_ U RPK
V c JLK N U\[,J r l V^]PK b JL] O K QJ,SM]P_PJLK>KM] O V^JLK5[ f R�_ b S bjf RPK5_PJEKMU b K b J1K f RiS � U b SDJ,K)_PU\RPK q � ] � H J O � JLJ�J S
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 � b J,khJLV �0�h��� 
Pl�U O � J S
� SDU OMO �0�\�6> 
 � U V b K g ] O �EJ,S y O U b k �0�=L6>hs r
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]PRPJFSMJLVjV^JFKDU b K b J r
n U\RPK VjU N V^] N U O S _PJLK�[LU\K _PJ NPOMb KMJ � J O u1J\�hS f ]�SDJ,K VjJ,K N H U\VjU\RPkhJ,K J,S�VXU N U\]Pu1J�K f RiS�J,R1[ f RiS�U\[ S
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} V J,K`S)U\V f\O K N�f K`K bjg VjJW_/c b u NCf KMJ O _PJLK e U\V^JL] O K
_PJ � fhO [,JLK NPO`f � b u U\V^J>J S�_ b K S�U\V^JFk QJLR QJ O U RTS�]�RPJ
NPO`b KMJ1K`SDU g V^J rE� J,K QJ x ] U S bjf RPK q A�rBAi�hs J,S q A�rBA�Lis N J O uvJ SMSDJ,RiS>_PJ(S O`f ] e J O>O JLK N J,[,S b�e J,uvJ,RTS>VjJ,K
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N V^]PK g J,V�J
��JLu N VjJ(_PJ([wU K)u b ��SDJWJ,K`S)[LJ,Vj] b�O J,VXU S b�� IU|VXU NPOMb KMJ(_PJ NPb RP[ QJ,J rE� R J � J,Sw��VXU NPO`b K`J
_PJ NPb R�[ QJLJ:J,K`S�[wU O U\[,S QJ OMb K QJ,J N U O V c U g KMJ,RP[LJ _PJ [ f RiSDU\[,S9KM] O VjU N H U\VXU RPkhJ NPO`f � b u U\V^J r � R
b u N�f KDU\RiS�]PRPJ e U\VjJ,] O RT]PV^VjJ N�f ] O VXU � fhO [LJ NPO`f � b u U VjJ\��VXU)[ f RP_ b S b^f R NPO JLu b IJ O Jp_PJ
VjU NPO`b KMJ�_PJ
NPb RP[ QJ,J�JLK S�KDU S b K � U b SMJ r�� R b u N�f KMU\RiSa]�REJ �CfhO S{U\]Eu f SDJ,] O � f R e JL]�S ehfhb^O�x ]PJ,VjVjJ � fhO [LJ�_ b K`SDU\VjJ
N JL]�S �J,S O J�U N�N V b^x ] QJLJpJ S�_PJ x ]�JLVjV^J � U��[ f R|VXU g ]�S QJLJ�u QJL[LU\R bjx ]PJ
J,K`SzK f VjV b [ b S QJLJ r y J SMSDJ�_PJ O R b IJ O J
b R � fhO uvU S b^f R�JLK S b u N�fhO SDU\RiSDJ N ] b K x ]PJ)VXU([ f RP_ b S b^f R9R QJL[,JLKMKMU bjO J IUvVjU O�QJwU\V b KMU S b^f R|_/c ]�RPJ NPO`b K`J
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u f ] e J,uvJ,RiS�U ]�S f ] O _PJ�V c fhg�� J,S�J S�VXUpK S�U gPb V b S QJ{_PJ�VjU NPOMb KMJ�JLK S�[ f u NPOMf u b KMJ r�
 R QJ,VXU g�fhO J N Vj]�K
JLR9_ QJ S�U b V/KM] O [,J N H QJLR f u IJ,RPJ IUWVjUFKMJL[ S b^f R @�r^�hrBA�r
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O J NPO�QJ,KMJ,RTS QJLJ,K N U O VjJ,K�[ f ] O`g J,K�J,R�R fhbjO J S�J,RAk O`b K r�� J,K�[ f ] O`g J,K�J,R9S O U b S�[ f RiS b RT]9S O U b SDJLRiSzVjJ
[wU K f I] V^J�[ f RTSDU\[,S{KMJ � U b S IUFVjU)u b���N H U\VjU\RPkhJ �iK fhb S IU���� � M �BM=@6M � q Y b k\] O J A�r?>hs r�� JLK�[ f ] O`g J,K
JLR|S O U b S N�fhb RTS b V^V QJ O J N�O�QJLK`JLRiSDJ,RiS
VjJ
[LU\K f I]�V^J NCfhb RiS�_/c U NPN V b [wU S bjf R _PJ�VXU � fhO [,J�_ b K S�U\V^J
KMJ � U b S
U\] g�f ]�Sz_P]9_ fhb k Sw��K fhb S IU ��� � M �BM���M � r

I� VXUFY b kh] O J A�r��h� � f R ehf\b S x ]/c ]PRPJ e U OMb U S b^f R1_PJ
VXU N�f K b S b^f RE_P] N�fhb RTS{_/c U NPN V b [wU S bjf R q ��� s
_PJzVXU � fhO [LJ�_ b K S�U\V^J q ��� s RPJ � U b S x ]PJzV QJ,k IJ O JLu1JLRiS e U OMb J O VXU e U\V^JL] O _PJ�[LJ SMSMJ � fhO [LJ r l�U O [ f RTS O J �
VXU
Y b kh] O J A�r��"> _ QJLu f RiS O J x ]PJ�VjU N�f K b S b^f RF_PJ�[,J N�fhb RiS�U
]PR b u N U\[ S b u N�fhO SDU\RiS KM] O VjU e U\V^JL] O
_PJ�Vdc J �"fhO S IUpVjU g ]�S QJLJ�u QJL[wU R bjx ]PJ �i_ f RP[{K`] O VXU�K`S�U gPb V b S QJ�_PJ�VjU NPOMb KMJ r 
 RW[ f R�K b _ IJ O J b [ b�x ]�J ���
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uvU b RiSDJ,R bjO VXU N H U\VXU\R�khJ
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VXU
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RPJ O J NPO�QJLKMJ,RiSDJ N U\K
]PR:[wU\K O�QJwU\V b K`SMJF_PJWKMU b K b J N ] b K x ]PJ(V^JFu f uvJ,RTS IU|Vdc U [,S b^f RPRPJ,] OpN U KMK b � RPJ
N JL]�S N U\K �J,S O JvU\]Pkhu1JLRiS QJ rv� R J � J,SL� VjU N�OMb K`J(_PJ N�b RP[ QJLJ1KM] NPN�f K`J x ]PJvVXU N H U\VjU\RPkhJW_ b K`SDU\VjJ
RPJ gCf ]�khJ N U\K N U O�O U NPN�fhO S IUvVjU N H U\VXU RPkhJ NPOMf � b uvU\VjJ � _ f RP[ x ]PJ>Vdc QJ S�U S�_PJ)[ f u NPO J,KMK bjf R�_P]
O J,KMK fhO S>RPJv[ H U\RPkhJ N U\K r|� R<_ QJ N VjU\[wU\RiS)VjJ N�fhb RiS5_/c U NPN V b [wU S bjf R _�JvVjU � fhO [LJ1_ b K S�U\V^J e J O KFVjJ
g�f ]�S�_PJWVjU N H U\VjU\RPkhJ q ��� � M �BM���M � s � f R ehfhb S x ]PJWVXU NPO`b K`JW_PJ NPb R�[ QJLJWJ,K`S5K`SDU g V^J NCf ] O VjJ,K
_PJ,]��9[ f R�� kh] O U S b^f RPK�J,S x ]PJ5VjJ
u QJL[wU R b K`uvJ � U ehf\OMb K`J)_�J � U �[ f R9R U SM] O J,VjVjJ
]�RPJ5U\]Pkhu1JLRiS�U S bjf R
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[ f RP[LJ N S b^f R K`J N�f KMJz[ f uvu1J�KM] b S � QJ S�U\RiSa_ f RPR QJ�VjJ,K � fhO [,JLK{U NPN V b^x ] QJLJ,K
KM] O V c fhg�� J S
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V^JLK�J �CfhO SMK
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_ QJ SDJ O u b RPJ O VjJ e JL[ SDJ,] O � r�� R�k QJLR QJ O U\Vd� f RE]�S b V b KMJ O U)]PR R f u gPO Jp_PJ�[ f R��Pkh] O U S bjf RPK�K`]�71KDU\RiS
N�f ] O�O J,RP_ O J�V^J N�OMfhg V IJLu1J�KM] O _ QJ,SMJ O u b R QJ�J,S f R1[ H J O [ H J O UFU\V f\O K ]PRPJ�K f Vj]�S bjf RWu b R b u b KDU RTS�VjJ,K
J O`O J,] O K r I� [,J,S`SDJ � R/� f R QJL[ OMb S
V c QJ x ] U S bjf R q A�r?A�Ths N�f ] O [ H U\[,]PRPJ1_PJLK�[ f R�� kh] O U S bjf RPK e�b K QJLJ,K
J,S f R fhg S b J,RiS �PR U\VjJ,uvJ,RiS�]PR�K ��K`S IJ,uvJ5KM] O _ QJ SDJ O u b R QJ
_PJ�VXU � fhO uvJ
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x ]PJ5V c f R�K f V^]�S b^f RPRPJ
J,R�]�S b V b KMU\RiS�]PRPJ�u QJ,S H f _PJ
RT]Pu QJ O`bjx ]PJ5U NPN�OMfhNPO`b QJ,J r
y J>_PJ O R b J O�NPO`fhg V IJ,uvJ�J,K`Sp[,JLV^] b�x ] b K`J O U N V^]PK N U O S b [,]PV b IJ O J,uvJ,RiS�S O U b S QJ�_ U RPK�VjU1K`] b SMJ�_PJ

[LJ,KzS O U e U\]�� r
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� JLK�u f _ QJLV b KMU S b^f RPK�[ b R QJLuvU S bjx ]PJ5J,SpK S�U S bjx ]PJ)_PJLK�u QJ,[wU\R b KMu1JLK�K f ]PK � U\[ S b^f RPR QJ,K f RiS QJ S QJ NPO�QJ �
KMJ,R�S QJ,KE_ U\R�Kv[,JA[ H U N�b S O J roy J�u f _ IJLV^J|k QJLR QJ O U\V N J O uvJ S _/c J	� NPO`b u1J O VjJ,KvJ �"fhO SDKvU NPN V bjx ] QJ,K
KM] O Vdc fhg � J,S IU KMU b K bjO JLR � f RP[ S bjf R _�JLK J �"f\O SDK1k QJ,R QJ O�QJLKvU\]�� U\[ S bjf RPRPJL] O K q u f S fhO`b K QJLK(J,SvU\[ �
S b^f RPR QJ,K N U\KMK b^e J,uvJ,RiS s r7} V N J O uvJ S9_ f RP[ _/c U\R U\V���K`J O VjJ:[ f u N�fhO SMJLu1JLRiS9_PJLK9u QJL[wU R b K`uvJ,K
K f ]PK � U\[,S bjf RPR QJLK�J,Sz_PJ�_ QJ e JLV fhNPN J O _PJ � U��[ f R9K ��K`S QJ,u U S bjx ]PJ�_PJ,K N�O�QJ H JLRPK`JL] O K�J!71[LU\[LJ,K r

n JLKWJ
��J,u N VjJLKW_"c ]�S b V b KDU S bjf R _P] u f _ IJ,VjJ f RiS QJ,S QJ N�O�QJLK`JLRiS QJ,KvJ,R V c U NPN V bjx ] U\RiS IU�]�R u QJ �
[wU R b K`uvJ9K f ]�K � U [,S b^f RPR QJ IU:_PJL]��@_PJ,k O�QJ,K _PJ9V b^g J O S QJ r	� c U R U\V���K`J NPO�QJLV b u b R U b^O J b KMK`]PJ�_�JA[LJ,K
J	��J,u N V^JLK N J O u1J,S�_ QJ � IUW_PJ�[LJ O RPJ O ]�RPJ�[wU O U\[,S QJ OMb K`S bjx ]PJ b u N�fhO SDU\RiSDJpK`] O VXU x ]PJ,VjVjJ�]PRPJ5U S`SDJLR �
S b^f R N U O S b [,]PV b IJ O J�KMJ O U NCf\O S QJ,J\� Vdc b RPK`SDU gPb V b S QJ�U\K`K f [ b QJLJ5U\]��|u QJL[LU\R b KMu1JLK�K f ]PK � U\[,S bjf RPR QJLK r
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� c QJ SD]P_�J5_�JLK�u QJL[wU R b K`uvJ,K�K f ]PK � U\[ S b^f RPR QJ,K�JLK`S�u f S b^e�QJLJ N U O VjJ,K�K b SD] U S bjf R�K�_/c b RPK S�U g�b V b S QJ N U O �
� fhb K O J,RP[ f RTS O�QJ,JLK�V fhO K�_PJ�VjU�KDU b K b J{_/c fhg�� J,SMK J,S�V^J{_PJLk O�QJ�_/c b RiSDJ O`e JLRiS b^f R(V b u b S QJ�_PJ�V c U\Vjk fhOMb S H u1J
_PJ)[ f u1u U RP_PJ5KM] O V^J)[ f u NCfhO SDJ,uvJ,RTS�_P] u QJL[LU\R b K`uvJ r�} V � U\]�SpKLc U\K`KM] O J O
x ]PJFV^J)u QJL[LU\R b K`uvJ
N ] b KMK`J5J � J,[,SM]PJ O VjJ,K N�OMb K`JLKzU e J,[)K`]P[L[ IJLK�J S�_PJ � U��[ f R�K QJL[L] OMb SDU bjO J r

l f ] O [,J � U b^O J � f Rv[ f RP[,JLRiS O J�V c QJ,SM]P_PJ�KM] O V^JLK S O`fhb K�[wU K�_�J�KMU b K b J O J NPO�QJ,KMJ,RTSDU\RiS�_PJ,K O`b K x ]PJ,K
_/c b RPK S�U g�b V b S QJ ��K fhb S(V^JLK QJ,SDU N J,Kv_�J�[ f RiS�U\[ S J Sv_�J�K`J OMO U\khJ9_PJ9VXU NPOMb KMJ � J O uvJ|J,SvV c QJ,SDU N J�_PJ
KMJ OMO U\khJ�_PJ�VXU NPO`b KMJ
_�J N�b RP[ QJLJ r

T
�



Th�

� �	���	� ��� 	
 &'
 �%
 � 
 ��+ � &�
-� & � 
 !#
 �1�3���'
���
 �3��


� c QJ S�U N J _PJ:[ f RTSDU\[,S9_PJ VjU NPOMb KMJ � J O uvJAk QJLR IJ O J:VjJ,K|[ f RP_ b S b^f RPK b R b S b U\V^JLK NCf ] O V c QJ,SDU N JA_PJ
KMJ OMO U\khJ ro� R J � J Sw��V f\O K x ]PJ�V c fhOMb JLRiS�U S bjf R�_PJAVjU N H U\VXU\R�khJ N�OMf � b uvU\VjJ|JLK S � � QJ,JAJ,S x ]PJAVjU
N H U VXU\RPk\J1_ b K`SDU\VjJ(J,K`SFJ,R u f ] e JLu1JLRiS e J O KFV c fhg�� J Sw��VjJ(u QJ,[wU\R b KMu1J N U\K`KMJ N U O ]�RPJvK QJ O`b J1_PJ
[ f R�� kh] O U S b^f RPK O J NPO�QJ,KMJ,RTSDU\RiSF[ H U [L]PRPJvVXU�[ f RP_ b S bjf R b R b S b U\V^J N�f ] O V c QJ,SDU N J1_�JvK`J OMO U\khJ(_/c ]PR
fhg�� J S�_�J � fhO uvJ�J S�_ b uvJ,RPK b^f R|_ b���QJ O JLRiSDJ r�
 RA[ f RPR U � � SzU\V f\O K�VjJ�[ f ] N VjJ IU(V c U\[,S bjf RPR�JL] O U b RPK b
x ]PJ5VXU � fhO [LJ NPOMf � b uvU\V^J N�f ] O [ H U\[,]PRPJ5_PJ�[LJLKz[ f R�� kh] O U S b^f RPK r

� b5f R R QJ,khV b khJ V^J � O`f SMSMJLu1JLRiS�J,S x ]/c f R K`] NPN�f KMJ x ]PJ VXU KMU b K b J JLK S�J � JL[ SD] QJ,J N U O ]PR
u QJL[wU R b K`uvJ N VjU\R/��VXUE[ f R�� k\] O U S bjf R:u f RiS O�QJLJ IU9VjU|Y b kh] O J @Pr�� q U s NPO�QJ,KMJLRiSMJ _PJ(k O U\RP_PK�_ U\R �
khJ O KE_/c QJ � J,[,S bjf R _�J�V c fhg�� J S r � R	J � J Sw��V c fhg�� J S�U\] O U SDJ,RP_ U\R�[LJ IU K,c QJ,V fhb khRPJ O _PJAVXU N U\]Pu1J
V f\O K x ]PJAVXU � f\O [LJ NPOMf � b uvU\VjJ|J,K`S9U NPN V bjx ] QJ,JAK`] O [LJ,Vj] b � [ b r � U [ f R��Pkh] O U S bjf R _PJ�VjU Y b kh] O J
@Pr�� q g s O J NPO�QJ,KMJ,RTSMJ�]�R�[wU\KF_�J�KDU b K b J N Vj]�K O�QJLU\V b K`SMJ N ] b K x ]PJ�VjU � fhO [,J NPO`f � b u U\V^JvJ,K`SW_ bjOMb k QJLJ
e J O KzVXU N H U\VXU\R�khJ NPOMf � b uvU\V^Jp_P]9u QJ,[wU\R b KMu1JpS O U e U b VjVjU\RiS{JLR9[ f�fhNaQJ O U S bjf R|U e JL[5VjJ NPO JLu b J O r
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Y b kh] O J @Pr�� � y f R��Pkh] O U S bjf RPK N J O S b RPJ,RTSMJLK IUWV c QJ,S�U N J
_PJ�[ f RiS�U\[ S�_�J5VjU NPOMb KMJ � J O uvJ r

Q� e�b _PJLu1u1JLRiSw�zK b�f R	KM] N�NCf K`J x ]PJ V c fhg�� J S�JLK S � � QJ IU<]PR	KM] NPNCf\O S f ] x ]/c ]PRPJ K`] O � U\[,J
V c JLu N �J,[ H J>_PJ>KLc QJLV f\b khRPJ O _�] NPO�QJ H JLR�KMJL] O1q KDU b K b J)[ f R e J,RTS bjf R�RPJLV^VjJ>_"c ]PR fhg�� J,SpKM] O ]PRPJ>SDU g VjJ
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N U O J
��J,u N VjJ s �\U V fhO K/VXU�KDU b K b J b V^Vj]PK S O�QJ,J IU�VXU�Y b k\] O J @Pr�� q U s N J,]�S �J,S O J�J � JL[ SD] QJ,J�KDU RPK N�OMfhg V IJLu1J r
� U NPO J,u b IJ O J QJ S�U N J)_�J>V c QJ,SM]P_PJ)JLK`S�_ f RP[)_PJ>_ QJ,SDJ O u b RPJ O V^JLK�[ f R��Pkh] O U S bjf RPK N J O S b RPJLRiSDJ,K

U\] [wU\KF_�J VXU NPO`b KMJ � J O uvJ rAy J,KF[ f R�� kh] O U S b^f RPK5_ QJ N JLR�_PJLRiS QJ e�b _PJLu1uvJ,RiS>_PJvVXU|_ b u1JLR�K bjf R
_PJ,K fhg � J,SDK IU(KDU b K bjO uvU b K{U\]PKMK b _�J5VjUWV f RPk\]PJL] O _PJ,K N H U\VXU RPkhJLK,�Z_P]�R f u gPO J)_PJ�_ f\b k\SMKzJ Sz_PJ
VjJ,] O _ b K N�f K b S b^f R/�/_PJ,K
[ f R�� kh] O U S b^f RPK
J	��S O �JLu1JLK�_PJ,K�_ fhb k SDK q NCf K b S bjf RPK f ] e J O SMJ1J S � J O u QJ,J s �
_PJ�VXUFk QJ f u QJ,S OMb J
_�J5VjU N U\]Pu1J�J,S�_PJ5VXUFK S O U S QJ,k b J
_PJ�KMU b K b J r

� fhO K x ]�J�VjJLK�[ f R��Pkh] O U S bjf RPK IU QJ,SM]P_ b J O K f RiS�_ QJ,SMJ O u b R QJLJ,KL� f R e\f ]P_ O Upu b R b u b K`J O VXU e U\V^JL] O
_PJ
VjU � fhO [,J NPOMf � b uvU\VjJ�_P] O U\RiS�V c QJ,S�U N Jp_�J
[ f RiS�U [,S�U�� R�_PJ O�QJL_P] b^O JpV^JLK O`b K x ]PJ,K�_/c QJ � JL[ S bjf R�_PJ
V c fhg�� J S r � R�k O U N H J�k QJ,R QJ O U\Vh_PJ�V c J �CfhO S NPOMf � b uvU\VhJ,R � f RP[,S bjf R�_PJ VjU � J O uvJ SD] O J�_�J�VjU N H U\VjU\RPkhJ
_ b K`S�U VjJ�JLK S NPO�QJ,KMJ,RTS QJ IUvVjUvY b kh] O J @�r >�rz� J5u QJ,[wU\R b KMu1J)_�J>VXU1Y b kh] O J A�r?> J,K`S N�OMb K b [ b [ f u1uvJ
J	��J,u N V^J r
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Y b kh] O J @Pr?> � � O U N H J�k QJ,R QJ O U\V�_�JAVXU � fhO [,J NPO`f � b u U VjJ|JLR � f RP[,S bjf R _PJAVdc fhO`b J,RTSDU S b^f R _PJAVjU
N H U VXU\RPk\J
_ b K S�U\V^J NCf ] O VXU NaQJ OMbjf _PJ
_PJ�[ f RiS�U\[ S�_�J5VjU NPOMb KMJ � J O uvJ r


 RE_ fhb S�V bjO JzVjJzk O U N H b^x ]�J�_PJp_ OMfhb SDJ IU>kiU\]P[ H J r�� R�J � J,SL��V c J	��S O �JLu1J�_ OMfhb SDJz_PJpVXU�[ f ] OMg J
O J NPO�QJ,KMJ,RTSMJ<VjJ [ f RiS�U\[ S b R b S b U\V�_PJ VXU N H U\VjU\RPkhJ NPO`f � b u U VjJ U e J,[ Vdc fhg � J,S NCf ] O ]�RPJ e U\V^JL] O
x ]PJLV^[ f R x ]�J�_PJ 4 � r � U N H U VXU\RPk\J�_ b K S�U\V^J�JLK`SaU\V fhO K J,R g ]�S QJ,J q VXU e U\VjJ,] O _PJ 4(��J,K`Sau U � b u U VjJ s r
� R KMJ�_ QJ N VXU��[LU\RiS e J O KEVjU khU\]P[ H J�_�] k O U N H bjx ]PJ �{VXU e U\VjJ,] O _�J 4(��_ b u b RT]PJ q VXU N H U\VjU\RPkhJ
_ b K`S�U VjJAJ,K`S�J,R	u f ] e J,uvJ,RTS e J O K�V c fhg�� J S s J S�VXU e U VjJL] O _PJ�VjU � fhO [LJ N�OMf � b uvU\VjJ�U\]Pkhu1JLRiSMJ
_P]PJ IU(VXUF[ f u N�O JLK`K b^f R�_�] O JLKMK fhO S q U\[,S bjf RPR�JL] O�N U\K`K b � s J S�U ]�[ H U RPkhJLu1JLRiSz_/c fhOMb JLRiS�U S bjf R�_PJ
VXU u1JLu g�O ] O J > N U O1O U NPN�fhO S IU:VXU u1JLu g�O ] O J A q Y b kh] O J A�rBAis r � U e U VjJL] O _PJ�[,J,S`SDJ � fhO [,J
NPO`f � b u U\V^J{_ QJ N J,RP_ _ f RP[�_�]vu f u1JLRiS b R b S b U\V IU
V c U\[ S bjf RPRPJL] O N U\KMK b�� �T_PJzVXU O U b _PJ,] O _P] O JLK`K fhO S
J,S9_PJ:Vdc J 7v[LU\[ b S QJ _PJ S O U\RPK`u b KMK bjf R _PJ,K9J �"f\O SDK|_P]ou QJL[wU R b K`uvJ � x ] b _ QJ N J,RP_ U\V fhO K�_�J KMU
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[ f R�� kh] O U S b^f R r
� U>[ f ] OMg J�_PJ�VXU5Y b kh] O J @Pr > O J NPO�QJ,KMJLRiSMJ\� N�f ] O ]PRPJ e U\V^JL] O _ f RPR QJLJ�_�J14 �0��Vdc J,RPKMJ,u g V^J�_PJ,K

[ f R�� kh] O U S b^f RPK N J O S b RPJLRiSMJLK IUAVjUAKDU b K b Jv_"c fhg � J,SDKW_�JE_ b���QJ O JLRiSDJ,K � fhO uvJ,K>J,SF_ b u1JLRPK bjf R�K rA} V
JLK Sz_ f RP[ NCf KMK b^g VjJ
_�J5_ QJ,SDJ O u b RPJ O VjJ
[ f u N�fhO SDJLu1JLRiS�_P]9u QJL[wU R b K`uvJ
J,R NaQJ OMb^f _PJ
_�J5[ f RiS�U\[ S
N�f ] O VXUWKMU b K b J
_/c ]PR fhg�� J,Sz_PJ � fhO uvJ
J Sz_PJ�_ b u1JLRPK bjf R x ]PJ,Vj[ f R x ]PJ)J,R9S O U��[LU\RiSzVXUF[ f ] OMg J�_PJ
VXUWY b kh] O J @Pr?> N�f ] O _ b��zQJ O J,RiSDJLK e U\VjJ,] O K�_�J%4 � r

� J
[ OMb S IJ O J b u N�fhO SDU\RiS N�f ] O QJ e�b SDJ O V c QJ � J,[,S b^f R�_PJ
Vdc fhg � J,S�J,K`Sz_ f RP[
VjU>u b R b u b KDU S bjf R(_PJ
VjU
e U\VjJ,] O _PJ ��� N�f ] O S f ]�SDJ1VXU|_P] O�QJ,JE_PJ1VXU NaQJ O`bjf _PJ1_PJ [ f RiS�U\[ SF_PJvVXU NPOMb KMJ � J O u1J NCf ] O _PJ,K
fhg�� J SDK�_PJ � fhO u1JLK�J Sz_ b u1JLRPK bjf R�K e U OMb QJLJLK r
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� fhO K x ]PJ)VjU NaQJ O`bjf _PJ
_PJ5[ f RiSDU\[,SzJLK S�SDJ O u b R QJLJ � f R9[ f R�R U � � S�VjU e U\VjJ,] O _PJ�VXU � fhO [LJ NPOMf � b uvU\V^J r
� R�J5_�JL]�� b IJ,uvJ � fhO [LJ�JLK S�U\V fhO K�U NPN V bjx ] QJ,J\�PVjU � fhO [,J5_ b K`SDU\VjJ ��� r

� U Y b kh] O J @�r?A NPO�QJ,KMJ,RTSMJ�VjJ|k O U N H J|k QJ,R QJ O U\V�_PJ9V c QJ ehf Vj]�S bjf R _PJ,KvJ �"fhO SDK1KM] O V c fhg�� J S1JLR
� f RP[ S b^f R _P] [ f ] N VjJ(U ] u f SMJL] O r5� J,K�[ f ] O`g J,K
_PJ ���zJ,S
���5K f RiS NPO�QJ,KMJ,RTS QJLJ,K N�f ] O ]�RPJW[ f R �
� kh] O U S bjf R _ f RPR QJ,J�_P]�u QJL[wU R b K`uvJ1_PJEVjU�Y b k\] O J A�r?>�r � U N U O S b J1_P]�k O U N H J IUAkiU\]P[ H J�_P]
S O U b S e J O S b [LU\V�k OMb KL��U N�N J,V QJLJ �598 ,6$ 520 52( � . 8 , (98 ��R/c J,K`S N U\K e U\V b _PJ r � R J � J Sw��VXU � R _PJAVjU
N H U KMJ�_PJ�[ f RiSDU\[,Sz_PJ�VXU N�OMb K`J � J O u1J b u N V bjx ]PJ x ]PJ5VjJ O JLK`K fhO S q U\[,S bjf R�RPJL] O�N U\KMK b�� s JLK`Sz[ f u �
NPO JLKMK QJAJ S x ]/c ]PRPJ � fhO [,J NPOMf � b uvU\VjJ q � � s J,K`S U NPN V bjx ] QJ,J r � R [ f ] N VjJ|u b R b u>]Pu _ fhb S(_ f RP[
R QJ,[LJLK`KDU b^O J,uvJ,RTS �J,S O J�U NPN V bjx ] QJ N U O Vdc U\[ S b^f RPRPJ,] O J,S�KDU e U VjJL] O JLK`Sa[LJ,VjV^J�U KMK f [ b QJLJ�U\] NCfhb RiS � � �O J NPO�QJ,KMJ,RTSDU\RiS�VjJ5_ QJ g ]�Sp_PJ)VXU NaQJ O`bjf _PJ5_PJ>K`J OMO U\khJ rp
 R N JL]�S b RiSMJ OMN�O�QJ,SMJ O VXUv[ f ] O`g J � �{_PJ>VjU
� f RPJ �5�8=,6$ 5 0 5 ( � . 8=, (�8 [ f uvu1J QJ,S�U RTSaVXU e U\V^JL] O _PJ � fhO [,J�_ b K`SDU\VjJ q R QJLkiU S b^e J s R QJ,[LJLK`KDU b^O J NCf ] O
N J O u1J,S`S O J IU9VXU N H U\VjU\RPkhJ(_ b K`S�U VjJ(_/c��J,S O J _ U RPK>VjU9[ f R�� kh] O U S bjf R e�b K QJ,J r l ] b K x ]PJ V^Jv[ f ] N V^J
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