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ø G�KQTWG3JDH�KQMONPK7g�c i R¸M C g��i�C G3X.G C�� TUG C ò'ó MOJ.ô£ÇsÈ�Ç_ñ B MON C X,c i ó MOT C��Òi TWK�S�c Á MOJDJDG�N C gDG BPCFEG3HITUgDG C
SUG��IN C�� gDGZX i K Á �G�HfG Ú

ø ceG
	 BDC TWX$G�KQMON_KQG�X i h CQi KfTWKQNPgDG��i À�Á C TWHIKQTWJDG�ÂjÃ�ÄÆÅÆÇ�ÄÆÈsÉ¸V6NDT¸X,c i"BDC M B MOH EG � G�HIN��IG�K Ú ø c i T¸R±G i N_ÿ
� M\N Bxi\BDBDCFEG � T EG H i h Cfi JDgDG)gDTUH B MOJPTURDTWSUTWK EG G�K HfM\JxG�JLK Á MONPHfT i HfX.G Ú Ø MONPK�G�J�X$G S i TUHIH i JLKõNDJDG
� M\JDHfTWg EG Cfi RDSUGõSUTUR±G C K EG�
�G3SWSUG i KfMON��IMON C H�G3N NDJDG�TWJ6KfNDTWKfTUMOJ£TUJ �Òi TWSUSWTURDSWG B MON C M C TWG3JLKQG C X$G�H(K CQi ÿ
ó i N�	 Ú

ø GðKfTUG3JPH��i G
	 BDC TUX.G C X iõB SWNDH BDC M � MOJDgPG C G � MOJDJ i TUHfH i J � G��i Ø i Á i\C Ù�i X��G3JDG(Â"Û�Ü1ÝFÞ�Ã±ßOÇ�Û7Ü1È
g�c i ó MOT C � Mbÿ�gDT C TWhOG C � G�KfKfG�K Á �G3HfG Ú ø G�J�ceMONDRDSWTUG Cfi TUH�� i X i TWH�K i��Òi X.G3NPHfG CFEG B MOJDHIG���� ��Í�×3ë\ËU×�ì.ë\ËU×jáäî
�äë ��ë\Ë¶ÌQÍ�ÎÏáäìíìðÍ�� Î3ë �������&SUM C HfV6NDG��IG'K3c i��.C X i TWH����{Ë ��ìðÍ�×¿ÍÑì�� �UÍ� 3å�Í � � ë\Ë�å_î.ý±ÌÏá!� ��ÖÍÑìðÍ ������� Ú
ø c i T�R±G i N � MON Bõi\BDBDC TUH��i KQMOJ � MOJLK i � K�GÑK"��c G�H B �G C GjG3J � M C G i\BDBDC G3JDg C G Ú

ø G C G3X.G C � TWG EG3h i SUG�X$G�J6K � ibC R i\Cfi 	 Û �1Ý6Þ'Ü � ��G�K ø G i J À S i NDgPG�ù£úÃ�ÈíúÃ�Ý6Ã�û�g�c i ó MOT C�i��	� G B K EG�gDG
CQibBDB M C KQG C � G�KfKfG'K Á �G�HfG Ú ø G'HfMON Á i TWKfG'SUG�N C K EG3X.MOTUh\JDG C KQMONPKfG'X i h CQi KQTWKfNDgDG B MON C SUG�KfG3X B H&V6N�ceTUSWH
MOJLK � M\JDH i ��CFEG#�i S i SUG � KQN C GZgDN�X i JFNPH �3C TWK Ú

æ MOJPTUV6NDG ç�ÇÆÜ1è�Ã$
 ï G�M C h\G3H�ç$Ã±ÝLÇÆÜ1ÅÆÇ_ñ G�K þ TWG CfC GÑÿ�� C J i NDg ��Ç �7É ÇsÄ��}X,ceMOJLK i NPHfHfT Á MOJDM CFEG
g�c i ó MOT C � MOJDHIG3JLKQT��i&%G�K C GZX$G�X�R C G3H*gDGZX.MOJ��IN C��\Ú

ø c i TUX.G Cfi TUH&JPM\K i X.X.G3JLK C G�X$G C�� TWG C Sdc EG3V6NDT B GZgDN,g EG BDi\C KfG3X.G3JLK�gPG"X i K Á EG3X i KQTWVFNPG3H gDGjSdceNDJDT ó G C ÿ
HfT K EG þ i\C TWH('�)�)+* i SpgDG æ ibC JDG�, À CFEG�KfG3TWS.-­gPG�X,c i ó MOT C � Á i SWG3N C G3NDHIG3X.G3JLK i �	� NDG3TWSUSWT/
6G3J B�i\C KQT � NDSWTUG C
À MOSWG�KfKfG�0$ÜsÉ¶Ý6Ý6Û"121 úÃ$
 ï G�JDG ó T/�G ó G43.ÝFÝLÇsÉ¶Å�G�K�5'SUG3h�6�Û�Ü877É ÇsÅ1Û � B MON C SUG�N C H BDCFEG � TWG3N�	 � MOJDHIG3TUSWH
BâEG�g i hOMOh\TUV6NDG3H i N � MON C H gDGZX.G3H gDG�N�	 i JDJ EG�G3H�g�c � Ø:9+; Ú

ø G BDC M�<DKQG EG3h i SUG3X.G3JLK gDG � G3H�VFNPG3SUV6NDG�H�SWTUhOJDG�H B MON C G
	 BDC TUX.G C X i h Cfi KQT KQNDgPG=�i S�c EG�V6NDT B G�� Ø Cfi T ÿ
KQG�X$G�JLK�gDN?>_TWhOJ i SA@,gPNCB
� æ gDG(S�c NPJDT ó G C HITWK EGðgDG ; G3TWX$H À�Á i X B�i h\JDGÑÿ�� C gPG3JDJDG�
7JDMbK i X.X$G�JLK

 i HfH i JED Ã�ÅsÅ1É¶ÄÆÉ/
 ï NDTUSWS i NDX.G�0$Ã�Ý6Ý6ÃºG�K æ i 	_TWX$GGFZÛ�ÝLÇ�HõgPG,X
c i ó MOT C HfT RDTWG3J i �	� NDG3TWSUSUT�G3J
HIK i hOG B MOHIKfgDM � KQM CQi S i N�HIG3TUJ
gDGZSUG�N CðEG3V6NDT B G Ú



ø G C G3X.G C � TWG EG ó TUgPG3X.X$G�J6K&SUG3H�X$G�X�R C G�H&gDN�S i R¸M CQi KfMOT C G ø i�� V6NDG3H�ÿ BÆMONDTWH 6�É¶Û�Å�H Ú 9 J B�ibC KQT � NDSWTUG C
æ X$G�H � MONDSWT � GÑK ; N BDC G � Á K B MON C SUG3N C*i TUgPG BDCFEG � TWG3NDHIG�G�K SUG�N C&B�i KQTUG�J � G Ú ø G C G3X.G C�� TUG ó T ó G3X.G3JLK
À�Á C TUH�KQT i J�ç�Ç ��É¶È V6NDTpX i SWh CFEG � GÑKfKfG BâEG C TUMFgDG�HIN C�� Á i\C h EG�G!
DH�c G�HIK i�� V6NDTWKIK EG'gPG�S i K %i � Á G'g�ceTUX BDC G�H�ÿ
HITUMOJ�gDG � G�KfKfGjK Á �G3HIG i ó G � HfMOJ
G � ��i�� TWK EG � MONPKfNDX.T/�G C G Ú

æ G C�� T i N�	 �IM � G3N�	 K Á EG3H i\C gPH­gPN.S i R±M CQi KfMOT C G ø i�� V6NDG3H�ÿ BÆMONDTWH�6�É¶Û7Å8H Ú æ ibC�� G�S i �IG*J�ceMONDRDSWTUG CQi T B�i H
KfG3H G3J � MON Cfi hOG�X$G�J6KfH�gPGjgPG C JPT/�G C G3H�X$TWJ6NPKQG�H Ú

� C TUHIH 
��IG.X$G.gDG3X i JDgPG CQi T�KQMON��IM\N C H � MOX.X.G3JLKZKQN i H �Òi TWH B MON C X.G HfN BDB M C KQG C S i HfG�X i TUJDG gDG
X i HIMONPKQG�J i J � G Ú æ G C�� T&gDG(X
c i ó MOT C ÎÏá3ëFÎÏÕ�ÍÑÌ 
�X i TWH � G�J�c G�HIKíV6NDG BDi\C KfTUG C G3X.TUHIG Ú æ G C � T �i KfG3H
�{C �G C G3H ��R¸gPMON,GÑK ò M\NDHfHIG ��B MON C SUG3N C h\G3JLKQTWSUSUG�HfHIGjGÑK�SWG3N C H�G�J � M\N CQi h\G3X.G3JLKQH Ú æ N C TUG�S/
 BÆTWX i X0G�K
��B1TWX i X ø C @�,{MON �ISUT KfKfSUG æ N C TUG�S @ - 
bX.G C � T B MON C ó M\K C G&R±G3SWSUG­HfN CIBDC TWHfG�

�IG ó MONDH!G3JíHINDTUH7TUJ <�JPTUX.G3JLK
C G � MOJDJ i TWHfH i JLK Ú ��SUT/
±X.G C�� T�gDG�K3c %GÑK C Gíg EG B S i �±EG�X i SWh CFEGjKQMOJ�G�X B SWMOT7gPN�KQG3X B H � Á ibC h EG Ú ò i � M\NDR$

KfMOJ i RDH � G3J � G"H�c G�HIK ó CQi TWX$G�J6K C G3HIHfG3JLKfTUG!
�R±MOJDJDG � Á i J � G#�i KQMOT i N ø i\B MOJ Ú

æ MON CQi g$
 >FK EG B Á i JPG i�Cfi TUHIMOJ$
OMOJ J�ceG3H�K B�i H BDC %GÑK­gDG SUG���<�JPT C&Ú�Ú3Ú X i TUH7M\J ó i G3HIH i � G C 
FMOJ gDG ó CQi TWK
�.ibCfC T ó G C�i ó G � S�c i TWgDG*gDG þ Á TUSUT BDB G*G�K EG ó G�JLKQNDG�SUSUG�X$G�JLK þ i H ��i S",{V6N i JDg(TWS i N Cfi <�JPT¸HIMOJðh i SUM B TWJ2- Ú
��B1G�H æ MOJLKfH�g�c ��N ó G C hOJDG @�,{MON(Sdc i JDJPG
	_G B MON C SUG3HâTUJLKQTWX$G�H - 
 ó MONDH�J�c i ó G���V6N�c.�i RDTUG�J ó M\NDH�KQG�JDT C�Ú

� J � SUTWJ�g�c MFG3TWS B�i\C KQT � NDSWTUG C �i X.G3H B�ibC G3JLKfH 
!X.G3H �{C �G C G3H GÑK$H��ZN C H Ú æ G C�� T��i ó MONDH.gDG�X,c i ó MOT C
HIN BDB M C K EG�KfMONPK i N(SUM\JDh"gPG�X.G3H EG�KQNPgDG3H Ú > i JPH ó M\H�G3J � MON Cfi hOG�X$G�J6KfH 
 � G�K CQi ó i TUS�Jpc i N CQi T K BDi H B N
i R¸MON_KQT C�Ú

À G�H C G3X.G C � TWG3X.G3JLKQHÆHIG CQi TUG3JLK1TWJ � MOX B SWG�KQHpHfT
�IG!JDG!X.G3JLKfTUMOJDJ i TUH¸SUG�g EG ó MONPG3X.G3JLK 
aS i � MOX BDCFEG Á G3JPHfTUM\J
gPMOJLK i HIN �Òi T C G BDC G�N ó G�

	 CQi J��� MOTWHfG�
FX i�� G3X.X$G�
6KfMONPK i NðSWMOJDhjgDG � G�K CQi ó i TUS Ú À MOX.X$G�J6KâMONDRPSUTUG C
SWG ��i gPG i N
V6NDGjKfN�X,c i H �Òi TUH � G�KIKQG i JDJ EG�G Ú3Ú3Ú
5�K Á X i JDG!
!KQM\J£HfM\N C T C G i G3J � Á i JLK EG�NPJDG BâEG C TWM_gDG
V6NDT i N CQi TWK g %NDG %G�K C G B SUNDH.V6NDGõH�K C G�HfH i JLKQG Ú
æ G C�� T1X$MOJ�R EG�R EG Ú
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À G�KIKQG�K Á �G3HfG i B MON C MOR �IGÑK�Sdc i J i S � HfG,G�K�S i gDTWH �3CFEG�KfTUH i KQTUM\J£J6NDX EG C TWV6NDG�gDG�H EG3V6N i KfTUMOJDHðgDG
Sdc EG3SWG � K C M\X i h\J EG�KfTUHfX.G Ú À G�H&K CQi ó i N�	(g EG3RPNPKQG�J6K B�ibC Sdc EG�KfNDgDG'gDG � G3H EG3V6N i KQTUM\JDH&g i JPH*NDJ�gDMOX i TUJPG
R±M C J EGZX�NPSWKQT B SUG�X$G�JLK � MOJPJDG
	_G Ú � J�K Á EG3M C �G3X.Gjgpc G 	PTWHIKfG3J � G9h EG�J EG Cfi S i�EGÑK EG EG�K i RDSUT 
PG3J BDC M B MOH i JLK
NDJDGjJDMON ó G3SWSUG i\BDBPC M � Á G"gPN BDC MORDS/�G�X$G�
�G3J,SUG C G � M C X9NDS i JLK �i Sdc i TUgDG�gpc NDJ,M BâEG CQi KfG3N C�i\BDBDC M BDC T EG!

KQG�J i JLK � MOX B KfG�gDG3H � MOX B SWG
	_TWK EG3H*h EG�MOX EGÑK C TUV6NDG3H*gPN,gDM\X i TWJDG Ú
� i JDH�S i HINDTWKfG!
 i\BPC �G3H i ó MOT C gPMOJDJ EG�NDJ CFEG3HINDSWK i K*gDG CFEG3hONDS i\C T K EG�
_MOJ BDC M B MOHfG'NPJDG i\BDBDC M 	PTWX i KQTUM\J
J6NDX EG C TWV6NDGðgDG$S i HfMOSWNPKQTWMOJ BDi\C NDJPGðX EG�K Á M_gDG$H B G � K CQi SUG Ú B i X EG�K Á M_gPGðG3H�K 
sg�ceNDJDG B�ibC K 
 i J i ÿ
S � H EG3G9J6NDX EG C TUV6NDG�X$G�J6K'g i JDH�SUG �3i H�gpc NDJPGíg EG � MOX B MOHITWKQTWMOJ � MOJ � M C X.G"gDN�gPMOX i TUJDG�
�G�K�g�c i NPK C G�

TUX B S i JLK EG3Gðg i JDH.SUG �3i g C G
g�ceNDJ � MFgDG�� � Ú � G3HíKQG�HIKfH$J6NDX EG C TUV6NDG3H � M\J < C X i JLK.SUG�H BPCFEG ó TWHfTUM\JDH
K Á EG3M C TUV6NDG3H HIMOJLK�G 	 B MOH EG3H�G�K � M\X B�ibCFEG3H��i � G3N�	
MOR_KQG3J6NDH B�i\C NPJDGZX EGÑK Á MFgDG�g�c EG3S EG3X.G3JLKQH <�JDTWH gDG
K �FB G�� � V6N�ceMOJ BPCFEG3HIG3JLKQG CQi HfM\X$X i T C G3X.G3JLK Ú 9 J�MON_K C G�
pSWG3H�V6N i K C G BDC G�X$T/�G C G3H ó i SWG3N C H BDC M BDC G3H
gDN BDC M\RDS/�G�X$G'gPTUH ��C GÑK�HIMOJLK ��i S � NDS EG3G3H GÑK � MOX B�i\CFEG�G3H �i � G�SUNDTÆgDN
H B G � K C GjG 	 i � K Ú
B i gDG C JDT/�G C G BDi\C KfTUG�gPG � GÑKfKQG'K Á �G3HIGZG3HIK � MOJDH i �3CFEG3G �i Sdc EG�KfNDgDG'gpc NDJPG�g EG � MOX B MOHITWKQTWMOJðgPG'gDMOX i TUJPG
B�i\C NPJDG"X EG�K Á MFgDGZH B G � K CQi SWG i ó G � �IMOTUJLKfH B MON C SWG BDC MORPS/�G3X.G�gDG æ i 	 �âG3SWS Ú )�SÆG3H�K�N_KQTUSWG�gDGZHfMONPSUT ÿ
hOJDG C VFNPG"SWG3H B�i\Cfi X��G�K C G3H B Á � HfTWVFNPG3H�HIMOJLK � MOJDHITUg EG CFEG3H�g i JPH � G�KIKQG B�i\C KfTUG � MOX$X.G B MON ó i JLK %G�K C G
Á EGÑK EG C MOh �G�JDG3H Ú 5'J ibBDB SUTWV6NDG � G�KfKfG�X EGÑK Á MFgDG �i NPJ BDC MORPS/�G3X.G�K �FB G BDCFEG�HfG�J6K EG Ú À G�gDG C JDTWG C&B G C X$GÑK
g�ceNDJDT <�G C gDG�N�	 i\BDBDC M � Á G�H$V6NDT Á i RPTWKQNPG3SUSWG3X.G3JLKíHIMOJLKðgDTWHIKfTUJDhON EG3G3H&�!SUG BDC MORDS/�G3X.G
gpc EG ó MOSWNPKQTWMOJ
gDG æ i 	 �âG3SWS/
DGÑK SUG BDC MORDS/�G3X.G'gDG æ i 	 �âG3SWSÆG3J CFEG3h\TUX.G Á i\C X$MOJPTUV6NDG Ú � G3H*G�HIKQTWX i KQTUM\JDH&g�ceG CIC G3N C H
HfM\J6K�g EG3X.MOJLK CFEG�G3H 
&G3SWSUG3H C G B MOHIG3JLK
HfN C NDJvSWG3X.X$G�
âV6NDT�G3HIK�NPJDG ó ibC T i J6KfGõgDN HIG � M\JDgmSWG3X.X$G
gDG�>6K CQi JDh 
 B G C X.G�KfK i JLK�gDG�g EG � M\X B MOHfG C SdceG CIC G�N C G3J�S i HIMOX$X.G9gPG9K C MOTUH�G CfC G3N C H BDC TWJ � T B�i SWG3H��
SdceG CIC G�N C HfN C S i X.G3TUSWSUG�N C G i\BDBDC M 	PTWX i KQTUM\J$
1SdceG CfC G3N C gPG � MOJDHITUH�K i J � G�G�K S�c G CfC G�N C g�ceTUJLK EG�h CQi KQTUM\J
J6NDX EG C TWV6NDG Ú À G�KIKQG�gDG C JDT/�G C G EG�K i J6KâMORPKfG3J6NDG�gDG�X i JDT/�G C G � S i HfHfTWV6NDG!
6SUG�HâgPG3N�	 i NPK C G�HâG CfC G�N C HâMOJLK
J EG � G3HIHfT K EGíNDJDG C G � Á G C�� Á G B SWNDH i\BDBPC M � MOJPgDTUG�
¸JDMbK i X.X$G�JLK 
±S i g EG
<�JDT KQTUM\J�g�ceM BâEG Cfi KQG�N C H�gPTUH ��C GÑKQH
G�KâNDJ(SWG3X.X$G g�c i NDh\X$G�J6K i KQTWMOJ.gDG�gDG�h CFEG B M\N C S�c G CfC G3N C HfN C S i X$G�TUSUSWG3N C G i\BDBDC M 	PTWX i KQTUM\J Ú 9 J <�J
gDG�H � MON C R±G3H$g�ceG CfC G3N C HðGÑKðgDG�H$KfG3HIKfHðJ6NDX EG C TUV6NDG3H$HfMOJLK$G
	 B MOH EG�H ó i SUTWg i JLK NDJ � M_gPG,gDG ��i S � NPS
K C TUgDTWX$G�JDHfTWMOJDJDG�S!g EG ó G3SWM BDBâEG B MON C Sdc i\BDBDC M 	_TWX i KfTUMOJ gDG(S i HIMOSUNPKfTUMOJ>gDN BDC MORDS/�G�X$G.K �FB G , B M\N C
gDG�H BDi\CQi X&�G�K C G�H B Á � HITUV6NDG3H Á MOX.MOh �G�JDG3H*GÑK Á EG�K EG C MOh �G3JDG�H - Ú
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Ø Á G i TUX M � K Á TUHíK Á G3HITUH.TUHíK Á G
J6NDX.G C T ��i S i J i S � HITUH i JDg K Á G
gDT ��C GÑKQTUH i KQTWMOJ�M � æ i 	 ��G�SUS�c H
G�V6N i KQTWMOJDH Ú Ø Á G < C HIK B N CfB MOHfG"TUH*KQM$TUJ ó G�HIKfTUh i KfGjKfTUX.GÑÿ Á i\C X.MOJDT � æ i 	 �âG3SWSdceH�G�VFN i KQTWMOJDH�TWJ�BÆT B ÿ
H � Á TWK�� i JDg�X�NPSWKQT B S � � MOJDJPG � KfG3g ��i ó TWKfTUG3H�M �����LÚ�� G BDC M ó G�K Á G �âG3SWS B MOHfG�gDJDG�HfHZM � K Á G � N CIC G�J6K
HIMON C � G BDC MORDSWG3X�R � X.G i JPH�M �si JDG � � M C X�NDS i KQTUM\J Ú Ø Á G'H�K i\C KQTWJDh B MOTUJLK�TUH�K Á G � N C S ÿ � N C S�HfG � MOJPg
M C gDG C G3V6N i KfTUMOJðH i KfTUH�<DG3g(R � K Á G�X i hOJPG�KQT � <DG3SUg Ú Ø Á G�NPHfG'M � M �si J i\BDBPC M BDC T i KfG � MOX B�i � K�M B GÑÿ
Cfi KQM C TWH i KZK Á G Á G ibC K"M � K Á G BPC MFM ��Ú	� G 	_K 
 ��G BDC M B MOHIG i gDTUH �3C G�KQT � i KfTUMOJ C G3S � TWJDh�MOJ)H B G � K Cfi S
G�SUG�X$G�J6KfH i JDgðJ6NDX.G C T ��i S�TUJLKQG�h CQi KfTUMOJ Ú
� G BDC M ó G�K Á G � MOJ ó G C hOG�J � G�M � K Á G�gPTUH ��C GÑKQG�HfMOSWNPKQTWMOJDH!KQM
K Á G G
	 i � K9MOJPG i JDg ��G.gDG C T ó G.G CfC M C G3HIKfTUX i KQG�H Ú 9 	 i X B SUG�HZM � J6NDX.G C T �3i S�HfM\SUNPKfTUMOJDH ibC GíhOT ó G3J
i JDg � MOX B�i\C G3g � TWK Á K Á M\HfG�MORPK i TUJPG3g�R ��i <�JDT KQG(G�SUG�X$G�J6K�X$GÑK Á MFg�TUJ K Á G ��i HIG�M ��i HfTWX B SWG
h\G3MOX.G�K C��OÚ Ø Á GZS i H�K B�ibC K*TWH�KQM BDC M B MOHfG i X.M C K i\C H B G � K CQi S�G�SUG�X$G�J6K&X$GÑK Á MFg � M C HIMOS ó TUJPh Á G�KfGÑÿ
C G3hOG�JDG3M\NDH æ i 	 �âG3SUS�c H�G3V6N i KfTUMOJDH�TUJ � � R±MONDJPgDG3g ��i ó TWKfTUG�H Ú Ø Á TUH B�ibC K'TWH�X i TUJPS � gDT ó TWgDG3gõTUJLKQM
K �âM BDi\C KfH Ú Ø Á G
X$GÑK Á MFg TUH R i HIG3g£M\JºJDM\J_ÿ � MOJ � M C X$TWJDh�gDG � MOX B MOHITWKfTUMOJ M � K Á G
gDMOX i TWJ�TUJLKQM
K Á GjNDJDTUM\J,M � JDMOJ_ÿ M ó G C S i\BPB TUJDh B�ibCQi SWSUG B T B G3gDH Ú Ø Á G < C HIK B�i\C K�TUH gDG ó M\KQG�gõKQM K Á G BDC G3HIG3JLK i KfTUMOJ
i JDg�K Á G�J6NDX.G C T ��i S i J i S � HfTWH&M � K Á G�X.G�K Á MFg Ú )�J�K Á G�HfG � MOJDg B�i\C K 
 �âGZG
	 B MOHfGZHfM\X$G'J6NDX.G C T �3i S
C G3HINDSWKfH � Á T � Á � MOJ < C X K Á G B G C�� M C X i J � GZM � K Á GZX.G�K Á M_g Ú
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� ��·
� � ½�����)��²s½���F³ �F·¸µ � µa´{¯¸·£¹�»v°)¯�¹����� � � $
` Ú ^ BÆG3H EG�VFN i KQTWMOJDH gDG æ i 	 �âG3SUS Ú"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ ^��
` Ú ` BÆG3H � MOJDgDT KQTUM\JDH*gDG�K Cfi JDHfX.TUHIHfTWMOJ ÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ `_^
` Ú � BÆG3H � MOJDgDT KQTUM\JDH i N�	�SWTUX.TWKfG3H Ú"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ `O`
` Ú [ BÆG BDC M\RDS/�G�X$G'gPG æ i 	 ��G�SUS1G3J CFEG�hOTUX.G Á i\C X$M\JDTUV6NDG ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ `O`

 ! · � �¶¾1³ ��¹s»v°)¯Æ¹����� �!�F·#"$��6¯±°%��Lµ¿½ä´ � � ¯±°)²�� ��& � � &
� Ú ^ )�JLK C M_gPN � KfTUMOJ Ú"ÚjÚjÚ"ÚZÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ `('
� Ú ` 5'NPKfTUSUH BDCFEG�SUTUX.TUJ i T C G3H­G�K � MOJPHfTUg EG CQi KQTUM\JDH*h EG3M\X EGÑK C TWV6NDG3H ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ `()
� Ú � þ MOHfT KQTUM\J�gDN BPC MORDS/�G3X.G Ú � JDG � M C X9NDS i KfTUMOJ �Òi TURDSWG Ú Ú"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ � �

� Ú � Ú ^ þ MOHITWKfTUMOJ�gDN BDC MORDS/�G�X$G ��SWG ��i H gDG�H R i HfHIG3H �{CFEG3V6NDG�J � G�H ÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ �\[
� Ú � Ú ` þ MOHITWKfTUMOJ�gDN BDC MORDS/�G�X$G ��SWG ��i H h EG�J EG Cfi S ÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ ��*

� Ú [ BÆGZH B G � K C GZgDG,+-+/. SUM C HfV6NDG10 G3HIK�NDJ B�i\Cfi SUS EG3S EG B T B �G3gDG ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ [ �
2 ��·
��°3��Lµ�41¯Æ¹ ��³3² � � µ¿½ � � � 2 &
[ Ú ^ )�JLK C M_gPN � KfTUMOJ Ú"ÚjÚjÚ"ÚZÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ [5*
[ Ú ` ; EG3hONPS i\C TWK EG�gDGZS i HfM\SUNPKfTUMOJ ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ [�'
[ Ú � � BDBDC M 	_TUX i KfTUMOJ BDi\C NDJDGZX EGÑK Á MFgDG�H B G � K Cfi SUG ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ [�6
[ Ú [ � JDGZX EGÑK Á MFgDG�g�c EG3S EG3X.G3JLKQH <�JDTWH Ú � JDGZR C �G ó GjgDG3H �3C T B KQTWMOJ ÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ *('
[ Ú * ; EG3HINDSWK i KQH*J6NDX EG C TUV6NDG3H ÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ *()

*
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* Ú ^ )�JLK C M_gDN � KQTWMOJ Ú"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ '��
* Ú ` 	�NDJ � KQTUM\JDJ i S �{Cfi X.G �âM C�
 ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ �\Y

* Ú ` Ú ^ � M\K i KQTWMOJDH ÚjÚjÚ"ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ �\Y
* Ú � � � MOX.X.MOJ i\BDBDC M i � Á � M C KQTWX$GÓÿ Á i\C X$M\JDT �>i JDg�KQTWX$GÓÿ�gDG B G�JDgDG3JLK æ i 	 �âG3SWSdceH

G3V6N i KQTUM\JDH ÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ �b[
* Ú [ Ø Á GjX$M C K ibC X$GÑK Á MFg ÚjÚ"ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ �()

* Ú [ Ú ^ Ø Á G"gPTUH ��C GÑKQGZH B�i�� G ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ �()
* Ú [ Ú ` Ø Á G"gPTUH ��C GÑKQG BDC M\RDSUG�X ÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ )\[
* Ú [ Ú � 9 CIC M C G�HIKQTWX i KQG Ú�ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ) '
* Ú [ Ú [ Ø Á G"J6NDX.G C T �3i S�TUJLKfG3h Cfi KQTWMOJ�G CIC M C Ú"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ 6 )

* Ú * � NPX$G C T �3i S�TWX B SWG3X.G3JLK i KQTUM\J Ú ÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ 6 6
* Ú * Ú ^ �xR i HfTWH�M ����� , � »1½ ��� 0:- Ú Ø Á GZK C G i KQX.G3JLK�M � K Á GZX i K � Á TWJDh � M\JDgDTWKfTUMOJPH Ú 6 6
* Ú * Ú ` � NDX.G C T ��i SpKQG�HIKQH ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^�Y �
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[ Ú ^ æ�9 	 � B!c G CfC G3N C�C G�S i KfT ó G�g i JDH�����, 0:-&G3J � MOJ � KQTUM\J
gPG	�$
�

� Y�� ��� Ú�ÚjÚ"ÚjÚjÚ"ÚjÚ 'OY
[ Ú ` æ >=�!B!c G CfC G�N C�C G3S i KQT ó G�g i JDH����", 0:-sG�J � MOJ � KQTUM\J�gDG�� , EG � Á G�SUSWG&SUMOh i\C T K Á X.TUV6NDG -




��mY�� ��� ÚPÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ 'OY
[ Ú � æ�9 	 � B!c G CfC G3N C�C G�S i KfT ó G�g i JDH���� , 0:-&G3J � MOJ � KQTWMOJ�gDG�� 
�
��mY�� ��� Ú�ÚjÚ"ÚjÚjÚ"ÚjÚ 'P^
[ Ú [ æ >=� B�ceG CIC G�N C�C G�S i KfT ó G&g i JDH���� , 0:-7G3J � MOJ � KQTWMOJígDG�� , EG � Á G�SUSWG&SUMOh i\C T K Á X.TUV6NDG -




��mY�� ��� ÚPÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ 'P^
[ Ú * æ�9 	 � B!c G CfC G3N C�C G�S i KfT ó G�����gDGZS i gDT ó G C hOG�J � GjG3J � MOJ � KQTUM\J
gPG	�$
�

� Y�� ��� Ú�ÚjÚ 'L`
[ Ú ' æ >G�2B!c G CfC G3N C C G�S i KfT ó G�����gDGZS i gPT ó G C hOG�J � GjG3J � MOJ � KQTWMOJ�gDG�� 
�
�� Y�� ��� Ú�Ú"ÚjÚ 'L`
[ Ú � BÆG3H�G CfC G�N C H�����, 0:-�G3J � MOJ � KQTWMOJ gDG�
 B MON C SUG�H!gDG3N 	.X EGÑK Á MFgDG3H æ�9 	 , <�h\N C G gDN

Á i NPK -ÆG�K æ >=,.<�hON C G�gDN"R i H -�,ÒSWG3Hsg C MOT KQG�H ó G C KfT �3i SUG�H�G�J B M\TUJLKQTWSUS EG � M CIC G3H B M\JDgDG3JLK
i N 	.VFN i K C G BDC G3X.T/�G C G3H ó i SUG�N C H BDC M BDC G3H�gPN BDC MORDS/�G�X$G � MOJLKQTWJFN - Ú B!c G 	 B SUMOHITUMOJ.gDG
� G�KfKfGZJDM C X.G�TUJPgDTUV6N i JLK V6NDG	
(G3HIK�NDJDG ó i SWG3N C*BDC M BDC GjgPN BDC MORDS/�G3X.G'gDTUH �3C G�K Ú ÚjÚ ' �

* Ú ^ �x` � G
	 i X B SWG�M ��i � M\J � M C X.TUJPh�gDG � MOX B MOHITWKfTUMOJ Ú"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ �(6
* Ú ` �x` � TUSWSUNDH�K Cfi KQTWMOJðM �7i JDMOJ � MOJ � M C X.TUJDhígPG � M\X B MOHfT KQTWMOJ ÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ )OY
* Ú � � ` � TWSUSUNPHIK Cfi KQTWMOJ9M �pi J.G 	 � SUNPgDG3g$gDMOX i TUJ�gPG � M\X B MOHfT KQTWMOJ�HfTWJ � G HIMOX$G*X.M C K i\C H

�3i J,JPM\K R¸G � Á M\HfG3J i H*K Á G � Á M\SUG�G3gPhOG3H�M � HfNDR_ÿ gDMOX i TUJPH Ú Ú"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ )OY
* Ú [ ��J,G 	 i X B SWG�M � K Á GZX.M C K i\C gDG � MOX B M\HfTWKfTUMOJ�TWJ i � � � MOJ <�hON CQi KfTUMOJ Ú Ú"ÚjÚjÚ"ÚjÚ )P^
* Ú * � ó G C KQT �3i S&HIG � KfTUMOJ�M � K Á G � � gDM\X i TWJ NDHIG3g � M C K Á G�J6NDX$G C T ��i S­KQG3H�KQH � T K Á i

^�*! v^ *" £^¿Y ï i NPHfH�ÿ BÆMOR i KIKQM h C TWg Ú}ÚjÚ"ÚjÚZÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚZÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ ^¿Y\[
�
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* Ú ' 9 	 i X B SUG�^C��K Á G�K Á C G3G � MOX B MOJDG3JLKfH
M � K Á G G
	 i � K,HIMOSUN_KQTUM\J i K�K Á G�HfG � KQTWMOJ
� � ^��O` ,{SUG � K - i JDg"M � K Á G­JFNPX$G C T �3i SLMOJDG4, C TUh Á K - i K � �x^	�O` Ú Ø Á G � MOX B NPK i KfTUMOJ
M � K Á GZJ6NDX.G C T ��i SÆHfMOSWNPKQTWMOJ�TUH*gDM\JDG � TWK Á i ^¿Y" )� )íX$M C K ibC X$GÑK Á MFg Ú Ú"ÚZÚjÚ ^�Y��

* Ú � 9 	 i X B SUG�^G� Ø Á G�gDTUH�K C TURDNPKfTUMOJ i K � � ^	�O`õM � K Á G(J6NDX.G C T ��i SâG CIC M C � Á G3J i
^¿Y" )" �'íX$M C K ibC X$GÑK Á MFg�TUH*NDHIG3g � M C � MOX B NPKfTUJDhíK Á GZJFNPX$G C T �3i S�HIMOSUNPKfTUMOJ ÚpÚjÚ ^�Y )

* Ú ) 9 	 i X B SUGZ^��OK Á G C G3S i KQT ó G � � G CIC M C MOJ K Á G � N C S�,ÒTWJ i SUMOh i\C T K Á X.T � H ��i SUG - ó G C HINDH
� � M C!i � �
�O`  � �
�O`  � gDTWH �3C G�KfT � i KQTUM\J ,ÒHIMOSUTWg�SUTWJDG - i JDg i � �
�O`  �  � �
�\`
gDTWH �3C G�KfT � i KQTUM\J ,Òg i H Á G3g,SUTWJDG - Ú ÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^�Y 6

* Ú 6 9 	 i X B SUG ^ �­K Á G C G3S i KQT ó G ����G CfC M C ,ÒTWJ i SUM\h i\C T K Á X.T � H ��i SWG - ó G C HfNDH � � M C
i � �
�O`  � �
�O`  � gPTUH ��C GÑKQT � i KQTWMOJ ,{HfMOSWTUg SWTUJDG - i JDg i � �
�O`  �  � �
�\`
gDTWH �3C G�KfT � i KQTUM\J ,Òg i H Á G3g,SUTWJDG - Ú ÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^¿Y

* Ú ^¿Y 9 	 i X B SUG9^ �FK Á G C G3S i KQT ó G����*JPM C X M � K Á G�gPT ó G C hOG�J � G ,ÒTUJ i SWMOh i\C TWK Á X$T � H �3i SUG -
ó G C HINDH"� � M C�i � �
�O`� � �
�O`� ��gDTWH ��C G�KfT � i KQTWMOJ ,ÒHfM\SUTUg�SWTUJDG - i JDg i � �
�\`" 
�  � �
�O`�gDTWH �3C G�KfT � i KQTUM\J ,Òg i H Á G3g,SUTWJDG - Ú}Ú"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^O^

* Ú ^O^ 9 	 i X B SUG�`��LK Á G�K Á C G3G � M\X B MOJDG�J6KfH�M � K Á G�G
	 i � K Á GÑKQG C G3h\G3JDMONPH&HfMOSWNPKQTWMOJ�,ÒSWG � K -
Ø Á GígDTWHIK C TURPNPKQTWMOJ�M � K Á GíJ6NDX$G C T ��i S�G CfC M C � Á G�J i 6� *� '(X.M C K i\C H B G � K CQi S
X.G�K Á M_g�TUH*NPHfG3g Ú�Ú"ÚjÚjÚ"ÚjÚ"ÚjÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^a`

* Ú ^a` 9 	 i X B SUG�` �OK Á G C G�S i KfT ó G � , � »1½ � -�JDM C X�M � K Á G G CfC M C ,{TUJ i SUMOh i\C T K Á X.T � H �3i SUG -
ó G C HINDH"� � M C�i � �
�O`� � �
�O`� ��gDTWH ��C G�KfT � i KQTWMOJ ,ÒHfM\SUTUg�SWTUJDG - i JDg i � �
�\`" 
�  � �
�O`�gDTWH �3C G�KfT � i KQTUM\J ,Òg i H Á G3g,SUTWJDG - Ú}Ú"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^ �

* Ú ^ � Ø Á G Cfi KQG&M � � MOJ ó G C hOG�J � G
����
�� �  ���
����������	����� ������
����!�����"����� ó G C HINDH!K Á G&J6NDX9R¸G C
M � TWKfG Cfi KQTWMOJDH � M C HIG ó G CQi S ó i SUNDG�H'M � K Á G B�i\Cfi X$GÑKQG C$# ,&% TWH < 	_G�g?��% � Y��W^ ��- Ú
�	�aÿ *¿ÿ *9gDTWH �3C G�KfT � i KQTUM\J�TUH*NDHIG3g � M C i SUS±K Á G�KQG�HIKfH Ú ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^�[

* Ú ^�[ Ø Á G Cfi KQG&M � � MOJ ó G C hOG�J � G
����
�� �  ���
�� �������	����� ������
�� �!�����"����� ó G C HINDH!K Á G&J6NDX9R¸G C
M � T KQG Cfi KQTWMOJDH � M C HfG ó G Cfi S ó i SUNPG3H�M � % , # TWH�< 	_G�gG� # � ^¿Y - Ú � �aÿ *aÿ *�gDTUH �3C G�KQT � i ÿ
KQTWMOJ�TUH*NDHIG3g � M C i SUS±K Á G�KfG3HIKfH Ú ÚjÚjÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚjÚ"ÚZÚjÚ"ÚjÚjÚ"ÚjÚ"ÚjÚjÚ"ÚZÚjÚ ^\^�*
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B!c EG�KQNPgDG gDG3H B Á EG3JDMOX&�G3JPG3H�SUT EG3H �i S�c EG�SUG � K C MOX i hOJ EGÑKQTUHIX$G i HINDH � TWK EG�
 � G�H�gDG C JDT/�G C G3H i JDJ EG3G�H 

B SUNDHITUG3N C H"K CQi ó i N�	>gDG C G � Á G C�� Á G�G�J�X i K Á EG�X i KfTUV6NDG�H i\BPB SUTWVFN EG3G3H 
�GÑK � G3S i G3J Cfi TUHIMOJ)gDGðSUG3N C H
JPMOX�R C G3NDHIG3H i\BDB SUT �3i KQTWMOJDH B Á � HfTUV6NDG�H G�K�TWJDgDNDH�K C TUG3SWSUG�H Ú À G3H�K Cfi ó i N�	 B M C KQG3JLK9G3HfHIG3JLKQTWG3SWSUG3X.G3JLK
HIN C Sdc i J i S � HIG(K Á EG�M C TWV6NDG ,ÒG
	_TWHIKQG�J � G�
�NDJDT � TWK EG!
�HITUJDhONPS i\C TWK EG�H 
�JPMON ó G�SUSWG3H � M C X9NDS i KfTUMOJPH 
 ÚWÚ Ú GÑK � -"G�K
HIN C Sdc i J i S � HfG�J6NDX EG C TWV6NDGZgDG3H EG3V6N i KfTUMOJPH*gDG æ i 	 ��G�SUSÆKQG�SUSWG3H*V6N�ceG3SUSWG3H*HIMOJLK�g EG
<�JDTWG3H g i JDH
� *_^�� Ú

BÆG3HsK Cfi ó i N 	 BDCFEG�HfG3JLK EG3H�g i JDH � G�KIKQG�K Á �G�HfG BDi\C KfG3JLK7gPMOJ � gDG3H EG3V6N i KfTUMOJPH�gDG æ i 	 �âG3SWSFH�K i JPg i\C g
V6NDTÆH�c EG �3C T ó G�JLK'HfM\NDH S i � M C X.G

��������� ½a¯�µ�� � ���
� ��� �  ½a¯�µ � �   �!�

gPT ó , �"� - � Y#�
gDT ó ,$� � - � %&�

,�^ Ú ^ -

� 
 � g EG3HfTWhOJDG�J6K C G3H B G � KQT ó G�X$G�J6K�SWG � Á i X BvEG3SUG � K C TUV6NDG�G�K SUG � Á i X B X i h\J EG�KfTUV6NDG!
'�9S i�B G C X.TWK�ÿ
KfT ó TWK EG EG�SUG � K C TUV6NDG�G�K � S i9B G C X EG i RDTUSWTWK EG�X i hOJ EGÑKQTWVFNPG!
'%$S i gDG3JPHfTWK EG�gDG � Á ibC hOG�GÑK(��S i gDG�JDHfT K EG�gDG
� MON Cfi JLK Ú À G3H EG3V6N i KQTUM\JDH�HfMOJLK � M\JDHfTWg EG CFEG3G3HjT � T�g i JPHjNPJDG ��i ó TWK EG�K C TWgDTUX.G3JDHITUMOJPJDG3SWSUGjR¸M C J EG3G Ú >_T
M\J�HfN BDB MOHIGjV6NDG � G�KIKQG ��i ó TWK EG!
DJPM\K EG�G�0�
DG3H�K G3JLKQM\N CFEG�Gjgpc NDJ � MOJDgDN � KQG�N C B�i\C �Òi TWK 
_MOJ B G3N_K i SUM C H
� MOX B S EGÑKQG C SWG�H � HIK �G3X.G ,�^ Ú ^ - B�i\C SWG3H � MOJPgDTWKfTUMOJDH i N,R±M C g

)+*-, �.� � �"� � , �mY HIN C/� 0�� ,�^ Ú ` -
6



^¿Y ��� ��� � � ������� �
	�� ��� 	��
��������	

BÆG3H1X EG�K Á M_gDG�HÆg�c i\BDBDC M 	_TWX i KfTUMOJ�H B�i KfT i SWG BDC M B M\H EG3G�H1g i JDH1S i SWTWKIK EG Cfi KQN C G B MON C1i\BPBDC M � Á G C SWG3HÆHIMbÿ
SUN_KQTUM\JDH�gPG3H EG3V6N i KQTUM\JDH ,�^ Ú ^ -sG3JígPT�� EG C G�JLKQH CFEG3hOTWX$G�H ,ÒH�K i KfTUV6NDG�
 Á i\C X$M\JDTUV6NDG­MON�K Cfi JDHITWKQM\T C G -�HfMOJLK
K C �G3H ó i\C T EG3G�H Ú Ø MONPKfG � MOTWH 
 � G3H�X EGÑK Á MFgDG�H C G B MOHIG3JLK B MON C S i'B SWN B�i\C K�HfN C SWG3H!X EG�K Á M_gDG�H�g�c EG�S EG�X$G�J6KfH
<�JDTWH , ó M\T CZB�i\C G
	_G�X B SWG SUG3H EG�S EG3X.G3JLKfH 
 , C MbK -'gDG ��EG�g EG3SWG � � * * �/
 � *('!� -'G�K"H3ceTUJLK EG C G3HIHfG�J6K�SUG B SWNDH
HfM\N ó G�J6K �i gDG�H�h EG�MOX EGÑK C TUG3H RDT ÿ�gDTWX$G�JDHfTWMOJDJDG�SUSWG3H&MON i SUM C H �i gDG�H'h EG�MOX EGÑK C TUG3H*K C TUgPTUX.G3JDHITUMOJDJPG3SUSWG3H
� M\X B M C K i JLK�gPG3H*H � X EG�K C TUG�H Ú B1G�H BDC M\RDS/�G�X$G�H�g�c i\BDBDC M 	PTWX i KQTUM\Jðg i JPH&gDG3H*h EG3MOX EG�K C TUG�HâK C TUgPTUX.G3J_ÿ
HfTWMOJDJDG�SUSWG3H 
!RPTUG3JºV6N�c TWSUH.MOJLK i NPHfHfT �Òi T K$S�c M\R �IG�K$gDGõR±G i N � MON B gDG,K CQi ó i N�	 
 C G3H�KQG�J6KðG3J � M C GõG3J
B�i\C KQTWG �i G
	 B SWM C G C 
�JPM\K i X.X.G3JLK�G�J N_KQTUSWTUH i JLK9g�c i NPK C G�H ibBDBDC M � Á G�HíJFNPX EG C TUV6NDG�H�KQG�SUSUG�H�V6NDG�SUG�H
EG3S EG3X.G3JLKQH H B G � K Cfi N�	�V6NDT1HIMOJLK i N � M_G�N C gDG � GÑKfKQGZK Á �G3HfG Ú

À MOX.X$G�J��� MOJPHjKfMONPKjg�c i R¸M C g BDi\C HfMONDSWTUhOJPG C V6N�c M\J)H3ceTUJLK EG C G�HfHIG$KQM\NPK i N>SWMOJDh
gDG � G.K CQi ó i TUS
NDJDTWV6NDG3X.G3JLK i N CFEG3h\TUX.G Á i\C X$MOJPTUV6NDG�K C TUgDTWX$G�JDHfTWMOJDJDG�S B MON C SUG�V6NDG3S!SWG3H � Á i X B H EG3SWG � K C TWVFNPG.GÑK
X i hOJ EGÑKQTUV6NDG�H i KQTWH � MOJLK SWG�H � HIK �G3X.G

gDT ó ,$� � - � %&�
½a¯�µ �  �� % � � � � �

gDT ó , ��� - � Y#�
½a¯�µ � � � % �"� � Y#�

,�^ Ú � -

M8�N % G3H�K�S i#�{CFEG3V6NDG�J � G(gPN CFEG�hOTUX.G&,ÒSWG ��i H % � Y � M CfC G�H B MOJDg i N CFEG3hOTWX$G HIK i KQTWV6NDG - 
 i ó G �
B MON C � M\JDgDTWKfTUMOJPH i N�	�SWTUX.TWKQG�HâgPG,0 �

) *-, � � � �"� � , �mY HfN C/� 0�� ,�^ Ú [ -
þ CFEG � TUHIMOJDH7KfMONPK�gPG&X %G�X$G­V6NDG*SUG CFEG�hOTUX.G�K CQi JDHfT KQMOT C G­G3HIK i R¸M C g EG �i gDG�JPMOX�R C G3NDHIG3H!M �	��i HfTUM\JDH

B�i\C S i HfNDT KQG�G�K � G3S i �i K CQi ó G C H&gDG�H i\BDBPC M � Á G3H � MOX.X�NDJDG�H i ó G � SUG CFEG�hOTUX.G Á i\C X.MOJDTWVFNPG�KfG3S±VFNpc TWS
G3H�K�TUJDgDTWV6N EG�g i JDH SWG � Á i\B T K C GZ[ G�K B SWNDH B�i\C KQT � NDSWT/�G C G3X.G3JLK*g i JDH SUG � Á i\B TWK C G,* Ú

þ i\CZi TUSUSWG3N C H 
 EG�K i JLKZgDMOJDJ EGíVFNPGíSUG BDC MORDS/�G3X.G � T ÿ�gDG�HfHfNPH B G�NPK %G�K C Gíg EG � MON B S EG!
pMOJ � Á MOTWHfTWK'T � T
NDJDG i\BPBDC M � Á GZG3J�KQG C X.GjgPN � 4 � °)²v° � "±· ��Lµa´ � » � VFNPTÆH i KfTUH �Òi TWK*S�c EG�VFN i KQTWMOJ�gDN,HIG � MOJDgõM C g C G

½a¯�µ , ��� � ½ä¯�µ � -  ���� � � � ½a¯�µ , ��� � � - � ,�^ Ú *!-



^O^
i ó G �jB MON C � MOJDgDT KQTWMOJDH i N
R±M C g�gDN
gDMOX i TUJPG

� � � · � Y � ½a¯�µ � * · � � * · � ,�^ Ú ' -
BÆG�K Cfi ó i TWS�G
	 B MOH EGjT � T � M\X B M C KfG B SUNPHfTUG�N C H BDi\C KfTUG3H
T Ú � i JDH&SWG � Á i\B TWK C G�`9MOJðG
	 B M\HfG�R C T/�G ó G3X.G3JLK SUG�X$MFg$�G�SUG � MOJDHITUg EG CFEG�
DG3J Cfi\BDB G3S i J6K�SdceM C TWhOTUJPG
G�K�S i J i KQN C G gDG3H EG3V6N i KfTUMOJPH!gDG æ i 	 �âG3SUS�KfG3SUSWG3H�V6N�ceG3SWSUG�H!MOJLK EGÑK EG BDCFEG3HfG�JLK EG3G�H�g i JDH/� *_^ � Ú 5'J
g EG ��C TWK&SUG3H Á �_B M\K Á �G3HIG3H�G�K*SWG3H&SWMOTUH B Á � HfTUV6NDG�H � MOJDgPNDTUH i JLK i N BDC MORDS/�G�X$G ,�^ Ú ^  j^ Ú ` - Ú 9 J�<�J$

MOJ�g EG <�JPTWK�SUG BDC MORDS/�G3X.G�,�^ Ú �� j^ Ú ' - � MOJDgPNDTUH i JLK i N BPC MORDS/�G3X.G�,�^ Ú *� j^ Ú ' - Ú

TUT Ú � i JDH SUG � Á ibB TWK C G � MOJ�H3ceTUJLK EG C G3HIHfG i N�	�V6NDG�HIKQTWMOJDH�g�ceG
	_TUH�KQG3J � GjG�K�g�ceNDJDT � TWK EG�gDG"HIMOSUN_KQTUM\JDH
gDN BDC MORPS/�G3X.G ,�^ Ú *  "^ Ú ' -�g i JDH!gDG�H­h EG3MOX EG�K C TUG�H � M\X B SWG
	_G3H 
 � ceG3H�KIÿ �i ÿ�gDT C G&g i JDH!NDJ gDMOX i TWJDG
R¸M C J EG)ìíå � ÐÒË ý �UÍÑìðÍÑî�Ð.ÎÏáäî�îpÍIê_Í GÑK i �Li JLK�NPJDG CFEG�hONDS i\C T K EG�X$TWJDTUX i SWG Ú � J i NPK C GõM\R �IG � KQT �
gDN � Á i\B TWK C G � MOJDHITUHIKfG �i�BDC M B MOHIG C NDJDGõîpáäå �\Í � �UÍðëÑýLý±ÌQá¿ÎÏÕ�Í'K Á EG3M C TUV6NDG.gDG3H EG3V6N i KfTUMOJDHjgDG
æ i 	 ��G�SUS&G�J CFEG�hOTUX.G Á i\C X.MOJDTWVFNPG Ú À GÑKfKfG i\BDBDC M � Á G�G3HIK�R i H EG�G�HfN C SdceTUJLK C M_gDN � KQTWMOJ)gpc NDJ
JDMON ó G3S M BâEG CQi KfG3N CíB G C X$GÑKfK i J6K.gDG�K CQi T KQG C SUG BDC MORDS/�G�X$GðgDG�X i JPT/�G C G(NDJDT < EG3G�G�J KfG3J i JLK
� MOX B KQGZgDG�H�gPG3N�	 � MOX B SUG
	_T K EG3H h EG�MOX EG�K C TUV6NDG�H�gPN,gDM\X i TWJDG ��HfM\J,X i JDV6NDGjgDG CFEG�hONDS ibC TWK EG
G�KâH i X9NDSWKfT B SWGÑÿ � MOJDJDG 	_TWK EG Ú � BDC �G�H�NDJDG�gDG�H �3C T B KfTUMOJ$gDNðgPMOX i TUJDG*GÑK�gDG�H�MON_KQTUSWH!J EG � G3HIH i T C G3H
�i S�c EGÑKQNDgPG�gDN BDC MORPS/�G3X.G!
 � G � Á i\B TWK C G � MOX.X.G3J � G B�i\C S i BPC M B MOHfT KQTWMOJ¢g�ceNDJDG � M C X�NDS i ÿ
KQTUM\J ��ë\Ë � �UÍ B M\N C SUG ��i H�gPG3H�R i HIHfG�H �{CFEG3V6NDG�J � G�H Ú 5'J�TUJLK C M_gDNPTWK i SUM C HõNDJPG � M C X.G)RDT ÿ
SUTUJ EG i T C G i g i\B K EG3G B G C X$GÑKfK i J6K�gDG � Á G C � Á G C S i HfMOSWNPKQTWMOJ�g i JDH�NDJ G3H B�i � G�HIMONDS i h EG�gPG&KQMONPKfG3H
� MOJLK Cfi TUJLKfG3H Ú 9 JDHINDTWKfG!
aMOJ9TWJLK C MFgDNDT K1NDJ.îpáäå �\Í ��áÏýí÷ÍÑÌfë\Ð�ÍÑåFÌpgDG�K �FB G B MbKQG3JLKfTUG3S ÿ ó G � KfG3N C gDMOJLK
MOJ EGÑKQNDgPTUG*SUG�H BDC M BDC T EG�K EG�H Ú BÆG CFEG�HfNDS K i K <�J i S�G3H�KâM\RPKQG�JFN �i Sdc i TUgDG�gDG Sdc i SWKfG C J i KQT ó G&gDG$	 C G�g_ÿ
Á MOSUX Ú 5'J¢X.MOJLK C G,G3J B�ibC KQT � NDSWTUG C VFNPG�SUG�H �{CFEG�V6NDG3J � G3H�gDG CFEG3HIMOJ i J � G�HfM\J6KðSUG�H �äë �UÍÑåFÌÏ×
×ÑË¶î��\å � ËbÖÍÑÌQÍÏ×�,ÒMON�SUG�H���ÿ ó i SUG�N C H -�gDG � GÑK�M BâEG CQi KQG3N C , ó M\T C � [L` � - Ú

TUTWT Ú � i JDH�SUG � Á i\B TWK C G>[ 
*MOJ HIG BDC M B MOHfG gDG ��i S � NDSWG C � GÑKfKQG HfM\SUNPKfTUMOJ i\BDBPC M � Á EG3G B�i\C NDJDG
X EGÑK Á MFgDG&H B G � K Cfi SUG Ú 5'J � MOX.X.G3J � G B�i\C gPMOJDJDG C NDJ CFEG3HINDSWK i K!gDG CFEG3h\NDS i\C TWK EG�gDG*S i HfMOSWNPKQTWMOJ
SUM C HfV6NDGõSWG�gDMOX i TUJDG�G�HIK CFEG3hONDSWTUG C M\N£SUM C HfV6NDG � ceG3H�K(NDJ BDi\CQi SWS EG�S EG B T B �G�gDG C G � K i JDhOSUG Ú 5'J
BDC M B MOHIG'G3JDHINDTWKfG�NDJPG'X EGÑK Á MFgDG�H B G � K CQi SWG B MON C�i\BDBDC M � Á G C S i HfMOSWNPKQTWMOJ Ú B i X EG�K Á M_gDG�G3H�K 

g�c NPJDG B�i\C K 
 i J i S � H EG�G�J6NDX EG C TWVFNPG3X.G3JLK'g i JDH�SWG �3i H�g�ceNDJDG9g EG � MOX B MOHITWKQTWMOJ � MOJ � M C X.G"gDN
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gDM\X i TWJDG!
pG�K"g�c i NPK C G!
1TUX B S i J6K EG3Gíg i JDH"SWG ��i g C G$gpc NDJ � MFgDG � � Ú � G3HZKQG3H�KQHjJ6NDX EG C TWVFNPG3H
� MOJ < C X i JLKjSUG�H BPCFEG ó TWHfTUM\JDHjK Á EG3M C TUV6NDG�H"HIMOJLK9G 	 B MOH EG3H�GÑK � MOX B�i\CFEG�H �i � G�N�	>MORPKfG3J6NDH BDi\C
NDJPG9X EG�K Á M_gDG"g�c EG3S EG�X$G�JLKQH <DJDTUH�gDG9K �FB G � �*VFNpc MOJ BPCFEG3HIG3JLKQG CQi HIMOX$X i T C G3X.G3JLK Ú � i JDH�S i
gDG C JDT/�G C G B�ibC KQTWG�gDG � G � Á i\B TWK C G�
­NPJ ��i S � NPS�J6NDX EG C TUV6NDG
gDG3H.V6N i K C G BPC G3X.T/�G C G�H ó i SWG3N C H
BDC M BDC G3H�gDN.H B G � K C G�gDN BDC MORPS/�G3X.G*gDTWH �3C G�K B�i\C SWG3H�gDG�N�	.X EGÑK Á MFgDG�H­G�HIK­gDMOJPJ EG�GÑK � MOX B�i\CFEG
�i � G�SUNDTpgDN,H B G � K C GjG
	 i � K Ú
)�S�G�HIK�KfMONPKQG � MOTUH�TUX B M C K i JLK�gDGíHfMONPSUTUh\JDG C V6NDG SWG3H CFEG3HfNPSWK i KQH � M\J � G C J i JLKjSUG�H�G3H�KQTUX i KfTUMOJDH
g�ceG CIC G�N C H BDCFEG�HfG�J6K EG3HâT � T C G3H�KQG�J6K ó i S i RDSUG�H�X %G�X$G*HIT�SUG gDMOX i TWJDG&J�ceG3H�K BDi H � MOJ ó G 	PG B M\N C ó N
V6NDG$S i HfMOSWNPKQTWMOJ>HIMOTWK"HfN � H i X.X$G�J6K CFEG�hONDSUT/�G C G Ú 9 J G �¸G�K 
�SWM C HIVFNPGðSUG.gDMOX i TWJDG J�c G�HIK BDi H
� MOJ ó G
	_G�
pgDG CFEG�G3SUSWG3H � M\X B SWT �3i KQTWMOJDH�KfG � Á JDTWV6NDG3H B G3N ó G3JLK i\BDB�i\Cfi % � K C GZHfT1S i HIMOSUN_KQTUM\J � MOXíÿ
B M C KfG'NDJDG BDi\C KfTUG'HITUJDhONPSUT/�G C G , ó M\T C&B�ibC G
	_G3X B SUG �e`() �.- Ú B!c i\BPBDC M 	_TUX i KQTWMOJðgPG � G�KIKQG B�i\C KQTWG
HITUJDhONPSUT/�G C G'g EG B�i HIHfGjSUG'K Á �G3X.GZgDG � G�KIKQG i J i S � HfG Ú

T ó Ú � i JPH�SUG � Á i\B TWK C G *�
�MOJ H3ceTUJLK EG C G�HfHfGG�i NDJDG g EG � MOX B MOHITWKfTUMOJ�JDM\J � MOJ � M C X$GígPN>gDM\X i TWJDG Ú
À GígDG C JDTWG C G�HIK � M\JDH i ��CFEG��i Sdc i J i S � HfG"G�K �i SdceTUX B S i JLK i KfTUMOJ
J6NDX EG C TWVFNPGíg�c NPJDG °3��Lµ�41¯Æ¹ �
³3² � � µ¿½ � � � � �)� � ¼�¯¸´Ò·¸µa³ B MON C SWG BDC MORPS/�G3X.G�gDG æ i 	 �âG3SWS Ú
B i X EGÑK Á MFgDG gDG3H EG3S EG3X.G3JLKQH i ó G � �IMOTUJLKfH 
*TUJLK C MFgDNDTWKfG g i JDH-� ^ * �/
*G�HIKõNDJDG X EGÑK Á MFgDG gDG
g EG � MOX B MOHfT KQTUM\J�gDGðgDM\X i TWJDGíTUJPTWKQT i SUG�X$G�JLK'H i JDH C G � M\N ó C G3X.G3JLK9G�K"VFNPT­JPG$J EG � G�HfHfT KQG BDi H
S�c Á �FB MbK Á �G�HfG�gDG � MOJ � M C X$T K EG Ú 9 SUSWG i EG�K EG CFEG � G3X.X.G3JLK EG�KfG3JDgDNPG �i gPG3H�g EG � MOX B M\HfTWKfTUMOJPH
i ó G �,C G � MON ó C G�X$G�J6K$g i JPH��e` � B MON C SUG �3i H RDTUgDTWX$G�JDHfTWMOJDJDG�S Ú À G3SUSWGÑÿ � T i�EG�K EG,g EG ó G�SUM BDBâEG3G
i <DJ�gDG � M\N B SUG C gDG�H i\BDBDC M 	PTWX i KQTUM\JDH�J6NDX EG C TUV6NDG3H�gDT�� EG C G3JLKQG�H�g i JDH�gDG�H�HfMONPH�ÿ�gPMOX i TUJDG�H
gDT � EG C G�J6KfH Ú
þ MON C&ibBDB SUTWV6NDG C � GÑKfKQG�X EGÑK Á MFgDG�
_TWS±G�HIK�J EG � G3HfH i T C G'g�ceTUJLK C M_gPNDT C G�NDJðG3H BDi � G'TWJLKQG C X EG�gDT i T C G
g EG
<�JDT1HfN C SWG ³ � » ��� �Lµ�µ � , CFEG3NPJDTUMOJ
gDG�H�R±M C gDH TWJ6K EG C TUG3N C H�gDG3H�gDT�� EG C G3JLKQH�HfMONPH�ÿ�gPMOX i TUJDG�H - Ú
BÆG3H EG�S EG�X$G�J6KfH'gDG � G�KjG3H B�i � GíHIMOJLK i\BDB G3S EG�H � ��áäË¶î�Ð¶× @ Ú � G B SUNDH 
�SUG�H � M\JDgDTWKfTUMOJPH�gDG�K CQi JDH�ÿ
X.TUHIHfTUM\J G�JLK C G$SUG�H"gDM\X i TWJDG3H i g�� i�� G3JLKfH9HfM\J6K C G�X B S i �±EG�G3H B�i\C gDG3H � MOJDgPTWKQTWMOJDHZgDTWH �3C �G�KfG3H
B SWNDH �Òi TWRDSUG�H&G
	 BDC TUX EG3G3H G�J
KfG C X.G3H gDGZX�NPSWKQT B SUT ��i KfG3N C H�gDG�B i h Cfi JDhOG Ú
B!c i ó i JLK i hOG BPC TUJ � T BDi S�gDG3H&X EG�K Á MFgDG3H i ó G � �IMOTWJLKQH�G�HIK*gPG B MON ó M\T C � MOJDHITUg EG C G C gDG3H*X.TUSWTUG�N�	



^ �
gDT�� EG C G3JLKQHÆM �N$
�g i JDH � Á i V6NDGâHIMONDH�ÿ�gDMOX i TWJDG!
�SdceNPKQTWSUTUH i KQTWMOJ g�ceNDJDG�X EGÑK Á MFgDG�gPG­gPTUH ��CFEGÑKQTUH i KQTWMOJ
gDT�� EG C G3JLKQG!G�HIKsG3J ó TUH i hOG i RDSUG � � � � 
 � 6!� ,{MON�S i X %G3X.G�X EG�K Á M_gDG i ó G � gDG3H BDi HÆgDG�gDTUH �3CFEG�KQTWH i KfTUMOJ
MONZgDG3HÆgDG�h CFEG�H B MOS � JDMOX.T i N�	�gDT � EG C G�J6KfH � [!�.- Ú ��TWJDHfT 
3S i gDTUH �3CFEGÑKQTWH i KfTUMOJ�GÑK1H i <�JDG�HfHfG B G3N ó G3JLK
%G�K C G � Á MOTWHfTWG3H�g i JDH � Á i V6NDG*HIMONDH�ÿ�gDMOX i TWJDG�gDG�S i �Òi �� MOJíS i�B SWNDH i g ibB K EG�G i N �3i\CQi � K �G C G*SUM ��i S
gDN,X.TUSWTUG�N(G�K gDN � Á i X B
B Á � HITUV6NDGjTUJ � MOJDJ6N Ú

þ i\C�i TUSWSUG3N C H 
LS i X EG�K Á M_gPG�gDG�H EG3S EG3X.G3JLKQH i ó G � �IM\TUJLKQH­HfG BPC %G�KfG�gDG B�i\C H i H�K C N � KQN C G i N B�i ÿ
CQi SWS EG3SWTUHIX$G , ó MOT C � ^�� - Ú 9 JíG��pGÑK 
bSUG3H�HIK C N � KQN C G3H!gDG�H�gDTUH �3CFEG�KQTWH i KfTUMOJPH�SWM �3i SUG�H�HIMOJLK BDCFEG�HfG C ó EG3G�H
G�K
S i X i �IG3N C G BDi\C KfTUG�gDN CFEG3HITUgDN hOSWMOR i S 
 B MON C NDJDG CFEG�HfMOSWNPKQTWMOJ TWK EG CQi KfT ó G!
*HfG �Òi T K B�i\C
Sdc EG ó i SUN i KQTWMOJ gDG�H CFEG3HITUgDNDH SWM �3i N�	 
�G�K.gDG �Òi �� MOJ � MOX B S/�G�KQG�X$G�JLK g EG � MON B S EG3G�,Òg %NDG i N �Òi T K
VFNPG�SUG Cfi �	� M C g�JDG B M C KQG'V6NDG�HIN C SUG�H�K Cfi � G�H i N�	(TUJLKQG C��Òi � G3H&gPG3H � MOJ � KQTWMOJDH&g�c i\BDBPC M 	_TUX i ÿ
KQTUM\J2- Ú

B i X EGÑK Á MFgDG i ó G � �IMOTWJLKQH i EG�K EG EG�KQNPgDT EG�G9g i JPH'SUG ��i H�K C TWgDTUX.G3JDHITUMOJPJDG3S B MON C SUG BDC MORPS/�G3X.G
gDG þ M\TUHfHIMOJ � 6!�/
Fg i JPH&SUG ��i g C G'g�ceNDJDG ibBDBDC M 	_TUX i KfTUMOJ B�i\C NDJDG�X EG�K Á M_gDG�g�c EG3S EG�X$G�JLKQH(<�JPTUH
ó T i gDG�H'X�NDS KQT B SUT ��i KfG3N C H*gDG B i h Cfi JDhOGjg i JDH � ^�Y!�/
±G�K i ó G � NPJDG9X EG�K Á M_gPG9H B G � K Cfi SUG"g i JDH
� ^O^ � Ú 9 SUSUG i�i NDHfHIT EG�K EG i\BPB SUTWVFN EG3G.G3J NPKfTUSWTUH i J6KjSWG3H EG�S EG�X$G�J6KfH <�JPTUH B MON C SUG BDC MORDS/�G�X$G.gDG
æ i 	 ��G�SUS�` � G�K � � g i JPH � )�
�^a` �/
 �i Sdc EG3V6N i KQTUM\JõgDG�H'MOJDgDG�H=�i � MFG � � TUG3JLKfH'JDMOJ � MOJDH�K i JLKQH
� '!� 
��i gPG3H BDC M\RDS/�G�X$G�H�g�ceM C g C G�[ � � �/
PG�K��i gDG�H BDC M\RDS/�G�X$G�H&G3SWSUT B KQTUV6NDG�H i ó G � gDG3H*MOJPgDG3SWG�KfKfG3H
g i JDH
� ^ '!� Ú
� i JDH � G�KfKfG B�i\C KQTUGâgDNíK Cfi ó i TWS 
bMOJ B�i\C K!gDN BDC MORDS/�G�X$Gâg�c EG ó M\SUNPKfTUMOJ�G�J � Á i X B X i h\J EG�KfTUV6NDG
MORPKQG�J6NC�i B�i\C KQT C gDG ,�^ Ú ^ -

��� �� ��� ½a¯�µ ,$� � � ½a¯�µ � -�� ½a¯�µ , � � � � - � gDT ó , ��� -�� Y#� ,�^ Ú � -
G�K�gPN BDC MORDS/�G�X$G Á i\C X$M\JDTUV6NDG ,�^ Ú *� j^ Ú ' - Ú 
 i RDTWKfNDG3SWSUG�X$G�J6K 
¿NDJDGâgDTUH�KQTUJ � KQTWMOJjG3HIK �Òi TWKfG�g i JDH
S i SWTWKIK EG Cfi KQN C GðG�JLK C GðSdc i\BDBDC M 	_TWX i KfTUMOJ gDN BDC MORDS/�G3X.Gðg�c EG ó MOSUNPKfTUMOJ)G�K � G3SUSWG$gPN BDC MORPS/�G3X.G
Á i\C X.MOJDTWV6NDG&,�^ Ú *� j^ Ú ' - Ú À GÑKfKfG.gPTUHIKfTUJ � KQTWMOJ�G3H�K"g %NPG i N �Òi TWK�V6N�ceTUSWH�JDG HfG � M C X�NDSUG�JLK B�i H
� MOJ ó G�J i RDSWG3X.G3JLK g i JPH�SUG�H�X %G�X$G�HõG�H B�i � G3H � MOJ � KQTWMOJDJDG�SUH ,ÒNDJDG � MOTUH,VFNPG SUG BDC MORPS/�G3X.G
g�c EG ó MOSWNPKQTWMOJ.G3HIK Cfi X$G�J EG �i NPJ BDC MORDS/�G3X.G�H�K i KfTUMOJPJ i T C G B�i\C NDJPG�gDTWH ��CFEG�KfTUH i KQTWMOJ G3J KQG3X B H - Ú
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À G B G�JDg i JLK 
PMOJ�X$MOJLK C G�T � T¸VFNPG�HfT�MOJ ibBDB SUTWV6NDG'NDJ�H � Á EG3X i TUX B SUT � TWKfG i\BDBDC M BDC T EG B MON C S i
gDTWH ��CFEG�KfTUH i KQTWMOJ G3J)KfG3X B H9gDN BDC M\RDS/�G�X$G g�c EG ó MOSUNPKfTUMOJ>G�K9NDJ)H � Á EG3X i gDG C G3S i 	 i KQTWMOJ B M\N C
SWG BDC MORDS/�G3X.G Á ibC X.MOJDTUV6NDGjMOJ B G3N_K'HfG CQi X.G3JDG C �i NDJDG i\BPBDC M � Á G � MOX$X9NDJDG B G C X.G�KfK i JLK
g�c i\BDBPC M � Á G C SUG3H­gDG�N�	 BDC MORPS/�G3X.G3H��i S i � M\TUH Ú þ SWNDH BDCFEG � TUHfG�X$G�JLK 
FMOJðHIG CQi X��G�JDG��ijCFEG�HfMONDg C G
SWG BDC M\RDS/�G�X$G'K �FB G

½ä¯�µ ,$� � � ½a¯�µ � - � # � � � ½a¯�µ ,$� � � � - � ����� ,�^ Ú ) -
i ó G � S i � MOJPgDTWKfTUMOJ�HIN C SUG�R±M C g

½ä¯�µ � * , � � * , � ,�^ Ú 6 -
M �N # g EG B G3JPg gPN B�i H'gDGíS i gDTWH ��CFEG�KfTUH i KQTWMOJõG�J KfG3X B H B MON C SUG BPC MORDS/�G3X.G9g�c EG ó MOSUN_KQTUM\J�MON
i SWM C H � ceG3H�K$NPJ BDi\CQi X&�G�K C G �i � Á MOTUHIT C � MOJ ó G3J i RDSUG�X$G�JLK B MON C SUG BDC MORDS/�G3X.G Á i\C X$MOJPTUV6NDG Ú
����G�HIK�NPJ � Á i X B gDM\JDJ EGðg EG B G3JDg i J6K�gDN BDC MORDS/�G3X.G � Á M\TUHfT Ú À c G�HIK��i � G BDC MORPS/�G3X.G i HfHIG��
h EG�J EG Cfi SÆV6NDGZS i X EG�K Á M_gPGjH B G � K CQi SWG i ó G � �IMOTUJLKQH i)EGÑK EG i\BDB SWTUV6N EG�G Ú

)�S¸G3HIK�NPKfTUSWG�gDG�HIMONDSUTWhOJDG C V6NDGZSUG�H B�i\Cfi X��GÑK C G3H B Á � HfTWVFNPG3H ��GÑK � HfMOJLK � M\JDHfTWg EG CFEG3H*g i JPH � G
� Á ibB TWK C G � MOX.X$G B M\N ó i JLK %G�K C G Á EG�K EG C MOh �G3JDG�H Ú Ø MONPKfG � MOTWH 
1MOJ JDGðH3ceTUJLK EG C G3HIHfG B�i H��i S�c i\B ÿ
BDC M 	PTWX i KQTUM\JõgDG�H�HfTUJPhONDS ibC TWK EG3H�VFNPT B G�N ó G�JLK i\BPB�i\CQi % � K C G&�i ��i NDHfGígDG � G3H Á EGÑK EG C MOh EG�J EG3T K EG3H Ú
9 J�g�c i NPK C G3H�KfG C X.G3H 
�MOJ�HIN BDB MOHfG CQi g i JDH � GígDG C JDTUG C ��i H�V6NDGíS i HfM\SUNPKfTUMOJ�G�HIKZHIN � H i Xíÿ
X.G3JLK CFEG3h\NDSUT/�G C G ,{MON i SWM C H�V6N�ceMOJ(H�c TWJ6K EG C G3HfHIG �i S�c ibBDBDC M 	_TUX i KfTUMOJígDG�S iZB�i\C KQTUG CFEG3hONDSWT/�G C G�gDG
� G�KfKfGZHfMOSWNPKQTWMOJ2-�, ó MOT C � �OY �.- Ú

� <�J"gpc TWJ6K C MFgDNDT C G!S i X EG�K Á M_gPG­H B G � K CQi SWG i ó G � �IM\TUJLKQH BDC M B M\H EG3G­T � T/
�M\J"g EG �3C TWKsg i JDHsNDJ BDC GÓÿ
X.TUG C KQG�X B H*S�c G�H B�i�� GjgDTUH �3C GÑK G�K�MOJ
g EG <DJDTWK SWG3H*MONPKfTUSWH*TUJDgDTWH B G3JDH i RDSWG3H��i S i gDTWH ��CFEG�KfTUH i KQTWMOJ
gDN BDC MORDS/�G�X$G Ú þ NDTUH 
LMOJ.X$MOJLK C G NDJ K Á EG�M C �G�X$G�gDMOJDJ i JLKâNPJDG�G�HIKfTUX i KQTWMOJígDG SdceG CIC G3N C � MOXíÿ
X.TUHIG Ú B i g EG3X.MOJDH�K Cfi KQTWMOJ gDG � G)K Á EG3M C �G3X.G)J EG � G�HfHfT KQG B SWNDHfTWG3N C H EG�K i\B G3H Ú B i£BDC G�X$T/�G C G
� MOX$X.G3J � G B�ibC NDJ SUG�X$X.GõV6NDT�G�HIK�G3J �Òi T K(NDJPG ó G C HfTWMOJ X$MFgDTA< EG3G�gDN HIG � M\JDgmSWG3X.X$G
gDG >FK Cfi JDh Ú À G�SWG3X.X$G B G C X.G�K�gPG g EG � MOX B MOHIG C S�c G CfC G�N C G�JxS i HfM\X$X.G gDG K C MOTWHõG C ÿ
C G3N C H#� ��� ÍÑÌÓÌÏÍÑåFÌð×ÑåFÌ � ë ìðÍÑË � �UÍÑåFÌÏÍ�ëÑýLý±ÌQá�êOË¶ì.ë\Ð�Ëdáäî 
 ��� ÍÑÌÓÌÏÍÑåFÌ
ÔFÍõÎÏáäîP×ÑËU×ÑÐdë\îpÎÏÍ"G�K ��� ÍÑÌÓÌQÍÑå_Ì
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Ô � Ë¶î�Ð�÷Í �\ÌIë\Ð�Ëdáäî î�åFì ÷ÍÑÌÑË  3å�Í Ú B!ceG3H�KQTUX i KfTUMOJ¢gPG�SdceG CfC G3N C HIN C S i X.G3TWSUSWG3N C G i\BDBPC M 	_TUX i KQTWMOJ
J EG � G3HfHITWKfG�G3SWSUG i NDHIHfT B SUNDHITUG3N C H EG�K ibB G�H�G�K�S i g EG <DJDTWKfTUMOJ
gDG B SUNDHITUG3N C H�M B�EG Cfi KQG�N C H�gDTUH �3C GÑKQH
,ÒM BâEG CQi KfG3N C H&gDG BPC M��IG � KQTWMOJ$
Fg�c i NDhOX.G3JLK i KQTUM\J(gDG'gDG�h CFEG�G�K&gPG C G�S/�G ó G3X.G3JLK - Ú B!c G�HIKfTUX i KQTWMOJ
gDGðS�c G CfC G�N C gDG � MOJDHfTWHIK i J � G$H3ceMORPKfTUG3JLK&�i Sdc i TWgDGíg�ceNDJDG i H�KQN � G Ú�� N i JLK��i SdceG3HIKfTUX i KQTWMOJ�gDG
SdceG CfC G3N C gpc TWJ6K EG3h Cfi KQTWMOJ�J6NDX EG C TWVFNPG!
�G3SWSUG'HIGZg EG3gDNPTWK�gDGZX i JDT/�G C G � S i HIHfTUV6NDG Ú
B�ceTUX B S i JLK i KfTUMOJ�J6NDX EG C TWV6NDG�gDG�S i X EG�K Á M_gPG9J EG � G3HIHfT KQGíS i g EG <DJDTWKfTUMOJ�gpc NDJPG�R i HIG�gDG�S�c G�H�ÿ
B�i � G�gPG�gDTUH �3CFEGÑKQTWH i KfTUMOJ i TUJDHIT�V6N�ceNDJDG ��ibCQi � K EG C TUH i KQTWMOJ gDG�S�c G�H B�i � G�gDG3H � MOJ � KQTWMOJ ��áäË¶î�Ð¶×


� GõV6NDG,SdceMOJ BPC M B MOHfG,g i JDH$S i B�i\C KQTUG
gDG C JDT/�G C G
gDG � G � Á i\B TWK C G Ú 5'J£X.MOJLK C G Cfi V6NDG�SWG3H
� MOJDgPTWKQTWMOJDH gDG��IMOTUJLKfH B G3N ó G3JLK %GÑK C GjG
	 B SWT � TWK EG�G3H 
 � G9V6NDT EG ó TWKfG Cfi S�c TWJ ó G C HfTUM\J,gDG�H�X i K C T � G3H
gDG4�IMOTUJLKQH�SWM �3i SUG�H Ú 9 J�<�J$
 � G � Á i\B TWK C GíHfG KQG C X.TUJDG BDi\C S i�BDCFEG3HfG�JLK i KfTUMOJ G�KZS i ó i SWTUg i KQTUM\J
JFNPX EG C TUV6NDG"gDN � M_gDGjgDG ��i S � NDS1K C TUgDTWX$G�JDHfTWMOJDJDG�S�g EG ó G3SWM BDBâEG i ó G � � G�KfKfG9X EG�K Á M_gPG"GÑK � G�S i
g i JDHâSUG ��i Hâg�ceNDJDG�h EG3MOX EG�K C TUG � � i ó G � NPJDG�g EG � M\X B MOHfT KQTWMOJ$JPMOJ_ÿ � MOJ � M C X$G G�JðK C MOTUH�HfM\NDH�ÿ
gDMOX i TUJDG�H Ú

� #.�����3
�	��3#.�

� ceNDJ B MOTWJLKígDG ó NDG�K Á EG�M C TWVFNPG!
�SWG3HíK Cfi ó i N 	 BDCFEG3HfG�JLK EG3H$g i JDH � G�KfKfG�K Á �G�HfG�MOJLK i R¸M C g EG�gDT ÿ
ó G C H BDC MORDS/�G3X.G3H C G�J � M\J6K CFEG�H$G�J EG�SUG � K C MOX i hOJ EG�KfTUHIX$G$g i JDH gDG�H.X.TUSWTUG�N�	>R¸M C J EG3H Ú 5'J HIG CFEG � �G C G
�i � Ú � MOHIH i ó TWKZg i JDH � `bY!� B MON C'B SWNDH'gDGíg EG�K i TUSUH�VFN i JLK i N�	�TWJLKQG CIBDCFEGÑK i KfTUMOJPH B Á � HfTUV6NDG�H"GÑKZNDJDG
BPCFEG3HIG3JLK i KQTUM\J,gDG�H EG�V6N i KQTWMOJDH*gDG æ i 	 �âG3SWSÆg i JDH g�c i NPK C G3H � Á i X B H g�c i\BDB SWT �3i KQTWMOJDH B MOHfHITURDSWG3H Ú
5'J B G�NPK"K C MON ó G C 
1g i JDH � G.X i JFNPH �3C TWK 
ÆNDJ CFEG3HfNPSWK i K9g�ceG
	_TWHIKQG�J � G$h EG3J EG CQi S­g i JDHjgDG3HjgDMOX i TUJPG3H
R±M C J EG3H&X9NDSWKfT B SWG3X.G3JLK � MOJDJPG
	_G3H�, � Á i\B T K C G � -­GÑK&NDJPG'JDMON ó G3SWSUG ibBDBDC M � Á G'gPG�KQMON_K&SUG BDC MORDS/�G�X$G Ú
B!c i\BDBDC M 	PTWX i KQTUM\J�H B G � K CQi SWGZgDN BDC MORDS/�G3X.G�G�K�Sdc i J i S � HfGZJ6NDX EG C TWVFNPG � M CfC G B MOJDg i J6KfG"M\J6K EG�K EGZG � ÿ
� G � KfN EG3G�H!g i JDH�SUG ��i H�g�c NPJDG�g EG � MOX B MOHfT KQTUM\J � MOJ � M C X$G­gDN�gDM\X i TWJDG , � Á ibB TWK C G�[ -

aM8�N9NDJ CFEG3HINDSWK i K
gPG CFEG�hONDS i\C T K EG i EG�K EG EGÑK i RDSWT Ú þ NDTWH 
 B MON C NDJPG�g EG � MOX B MOHITWKfTUMOJ�gDG"gDMOX i TUJDGjJDMOJ � MOJ � M C X.G#, � Á i ÿ
B TWK C G�* -

¿g i JDH�NPJ �3i g C G B SWNDH1h EG3J EG CQi S 
¿M8�NZSUG3H � MFG � � TUG3JLKfH B Á � HfTWV6NDG3H�HfMOJLK ó ibC T i RDSUG�H+,ÒG3J"G3H B�i � G - Ú
9 J MONPK C G!
 � G�KfKfG B�i\C KfTUG B G C X$GÑK"gpc NDJPTA<�G C gPG3N�	 i\BPBDC M � Á G3H��INDHIVFNpc i SWM C HZgDTWHIKfTUJ � KQG3H 
ÆG�KjgDGíK Cfi ÿ
ó i TWSUSWG C&i ó G � NDJ,X.MFg �G3SWG � MOX.X�NDJ�g i JDH NDJ,G�H B�i�� G � MOX.X�NDJ Ú
� G�H�G3H�KQTWX i KfTUMOJPH"g�ceG CIC G�N C HíHIMOJLK gDMOJDJ EG�G3H B MON C SUG3H9gDT ó G C HIG3HíX EG�K Á M_gPG3H i\BPB SUTWVFN EG3G3H 
 � G3SUSWGðgDN
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� Á i\B TWK C G * � MOJDH�KQTWKfNDGðKfMONPKQG � MOTUH"NDJDG(TWJDJDM ó i KQTWMOJ)g i JDH�SWG �3i H�g�ceNDJDG�X EG�K Á M_gPGðH B G � K Cfi SUG i ó G �
�IMOTWJ6KfH Ú 9 J¢G �¸G�K 
âTWS*HfG�X�RDSUG,V6NDGõS i X.TUHfG�G�J �ZN ó C G�GÑKðS�c i J i S � HfG
J6NDX EG C TWV6NDGõg�ceNDJDG,X EG Á MFgDG
H B G � K Cfi SUG i ó G � �IM\TUJLKQH B MON C SWG BDC M\RDS/�G�X$G'gPG æ i 	 ��G�SUSÆJ�c i.BDi H*G3J � M C G �Òi T K*SdceMOR �IGÑK g�ceNDJDG EG�KfNDgDG
B NDRPSUT EG�G Ú
� ceNDJ B MOTUJLK�gPG ó NPG ��i S � NDSFH � TUG3JLKfTA<�V6NDG�
 � GÑKfKQG EGÑKQNDgPG i � MOJPgDNDTWK �i Sdc EG ��C TWKfN C GâgDG&K C MOTUH � MFgDG3H�K C TWgDT ÿ
X.G3JDHITUMOJDJPG3SUH+,{NDJ � M_gPG EG�S EG3X.G3JLKfH�ÿ <DJDTUH 
�NDJ � M_gPG���H B G � K CQi SA@ 
¿G�KsNDJ � MFgDG �IH B G � K Cfi S i ó G � �IMOTUJLKQH�@ - Ú
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B!ceMOR �IG�K'gDG � G � Á i\B TWK C G BDCFEG�SUTUX.TUJ i T C G�TUJLK C M_gDN � KQT � G3H�K�gDG BPCFEG3HIG3JLKQG C R C T/�G ó G�X$G�JLK�SUG"X$MFg$�G3SWG
B Á � HITUV6NDGjX$M\KfT ó i JLK*SWG'K CQi ó i TWS�X i K Á EG�X i KfTUV6NDG'gPG � G�KIKQG�K Á �G�HfG Ú
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BÆG3H B Á EG3JPMOX��G�JDG3H B Á � HITUV6NDG3H*SWT EG�H �i S�c EG�SUG � K C MOX i hOJ EGÑKQTUHIX$G g i JDH&SUG ó TUgDG�HfMOJLK*g EG �3C TWKQH �i Sdc i TWgDG
gPG�gDG�N�	 � MOJ � KQTWMOJDH!MON.gDTUH�K C TURDNPKfTUMOJPH � ,ÒSWG � Á i X B EG�SUG � K C TUV6NDG -!GÑK�� ,ÒS�c TWJDgDN � KQTUM\JíX i h\J EG�KfTUV6NDG - 

g EG <�JDTWG3H HfN C � � � * � ��� � � 
Dg EG <DJDTUHIH i JLK�SUG � Á i X B EG3SUG � K C MOX i hOJ EGÑKQTWVFNPG!
PJPM\K EG�� � ����� Ú
BÆG�H � Á i X B H � G�K�� HIMOJLK C G3SWT EG�H��i gDG�N�	 � M\J � KfTUMOJDH �pS i gDG�JDHfT K EG�gDG � Á i\C h\G %
GÑK'S i gDG3JPHfTWK EG�gDG
� MON Cfi JLK � Ú
B!c i\BDB�ibC TWKfTUMOJjgDG � MON Cfi JLKQH�TWJDgDNDT KQHsg i JDH�NPJ � MOJPgDN � KfG3N C ��< 	_G!
 B S i �±EG�g i JPH�NDJ � Á i X B)EG�SUG � K C TUV6NDG
JPMOJ�HIK i KQTWMOJDJ i T C G�
sG�HIK�K CQi gPNDTWKfG B�i\C Sdc EG3V6N i KfTUMOJ>gDG æ i 	 �âG3SUS ÿ�	 i\Cfi g i � G�KíS i � M\JDHfG C ó i KQTWMOJ gDN
� N�	
gDN � Á i X B X i hOJ EG�KQTWV6NDG �

½a¯�µ � � � �
��� � Y �

gDT ó � � Y��
9 J CFEG3hOTWX$G ó i\C T i RDSUG�
�SUG � MON CQi JLK ó MOSWNDX$TWV6NDG � J�ceG3HIK B SUNPH��i � N�	 � MOJDHIG C ó i KQT � � MOX B KQGjKQG�JFN

gPG�S i SUMOT1gDG � MOJDHIG C ó i KQTUM\J�G�K�gDG�S i ó i\C T i KQTWMOJ�gDG�S i � Á i\C hOG ó M\SUNDX.TUV6NDG % i N � MON C H�gDNõKQG�X B H Ú

 ���%����� ���%*�+�� *�/%*�+ ��*��;���������0/ +&���%* ,"�;�)2�/9��B%��� �������������� ���� �&�%��� �"! /%��+&���%* ,#! ��* �)2�/%' � 8� ����� +��&�$ ����%�7�&�;, 8�����0/%���

����8��/%*�+�/9��*��&� ��*�� ,"��*��&� +�8�.,"�.���%����/%*�+�' /%� �&���&� �%���$ ����%&
^��



^ ) ������� � � ����� � � 	��
� � ������ ������
��� 	 ��������� 	 	�� ��� 	 ������

B!c EG�V6N i KQTWMOJ�gDG � MOJLKfTUJ6NDTWK EG�,ÒMON
gDG � M\JDHfG C ó i KQTWMOJ�gDGZSdc EG3SWG � K C T � TWK EG -âG�HIK i SWM C H*g EG
<�JDTWG BDi\C �
gPT ó � � � %

��� � Y��
B!c G 	 BDC G�HfHfTWMOJõSWM �3i SUG�gDN�K Á EG�M C �G�X$GZgDG ï i NDHfH B MON C SWG3H CFEG�hOTUX.G3H&H�K i KfTUMOJPJ i T C G3H*H�c G 	 BPC TUX.G B�i\C �

gPT ó , � � - � %&�
M �N ��G�HIK�S i�B G C X$T KfKQT ó TWK EG�gDT EG�SUG � K C TUV6NDG�gDN
X.TUSUTWG3N Ú
� G3H G 	 BâEG C TWG3J � G3H�MOJLK�X.MOJLK CFEGZVFNPG"SWG � N�	�gDN � Á i X B EG�SUG � K C TUV6NDG �i K CQi ó G C H�NDJDGjHfN C �Òi � G � G C X EG�G
V6NDG3S � MOJPVFNPGðJDG.g EG B G3JPg i TWK B�i H"gDG.Sdc EG�K i KjgDN)X.MON ó G3X.G3JLK"gDG3H � Á i\C h\G3H 
 i TWJDHfT!SWG K Á EG3M C �G3X.G.gDG
ï i NDHfHðHfG�h EG�J EG Cfi SUTWHfG i N�	 CFEG3hOTWX$G�H ó i\C T i RDSWG3H Ú þ i\C � M\J6K C G�
&SUG
K Á EG�M C �G�X$G�gpc ��X B �G C G�JPG B G�NPK
B�i H HIG
h EG3J EG CQi SWTUHfG C G3J CFEG�hOTUX.G ó i\C T i RDSUG Ú À G B G�JDg i JLK 
�G�J i\BPB SUTWVFN i JLK SUG(K Á EG3M C �G3X.G
gPG ï i NDHIH
h EG�J EG Cfi SUTWH EG G�K,G3J�NPKfTUSUTWH i JLK�SWG3H BPC M BDC T EGÑK EG3H
h EG�MOX EGÑK C TUV6NDG3H,gDN � Á i X B�EG�SUG � K C TUV6NDG�
�TWSZG3HIK i TUH EG
g�c EG�K i RDSUT C Sdc EG3V6N i KQTUM\J�gDG æ i 	 ��G�SUS ÿ ��X B �G C G��

½a¯�µ , � � -  
� , � � -
��� � � �

M �N � G3H�K�S i�B G C X EG i RDTWSUT K EG�X i hOJ EG�KQTWV6NDG�gDN
X$TWSUTUG�N Ú
��TWJDHfT�g i JDHZSWG ó TUgDG�
�G3J BDCFEG3HfG�J � G.gDG � Á i\C hOG3H 
ÆSUG � Á i X B}EG�SUG � K C MOX i hOJ EG�KfTUV6NDG � � � � �$H i KQTUH �Òi TWK
SUG�H*V6N i K C G EG�V6N i KQTWMOJDH*HINDT ó i JLKQG�H �

½a¯�µ � � � �
��� � Y , æ i 	 �âG3SWS ÿ 	 ibCQi g i � - � ,�` Ú ^ -

gDT ó � � Y , ï i NDHIH�ÿ�X i hOJ EG�KQTWV6NDG - � ,�` Ú `!-
gDT ó , � � - � % , ï i NDHfH�ÿ EG�SUG � K C TUV6NDG - � ,�` Ú � -

½a¯�µ , � � -  
� ,$� � -
� � � � , æ i 	 ��G�SUS ÿ���X B �G C G - � ,�` Ú [ -

5'J C G3X i\C VFNPGjV6NDG
T Ú À G�H EG�VFN i KQTWMOJDH*HfM\J6K�gDG�K �FB G Á �FB G C R±MOSUTWV6NDG�G3J � GÑK�G�J � Ú

TWT Ú þ i\C g EG C T ó i KQTWMOJ B�i\CsCQi\BDB M C K i N"KQG�X B H�gDG­Sdc EG3V6N i KQTUM\J"gDG ï i NDHfH�ÿ EG3SWG � K C TWV6NDG�,�` Ú � -�G�K�G3J i\B ÿ
B SWTUV6N i JLK�S�c M BâEG CQi KQG3N C gPT ó �i S�c EG�V6N i KQTWMOJ�,d` Ú [ - 
LMOJ C G�K C MON ó G�S i�C G3S i KQTWMOJígDT KQG gDG � MOJLKfTUJ6NDTWK EG
MON�gDG � MOJDHfG C ó i KfTUMOJ
gDGZSdc EG3SWG � K C T � TWK EG�� � %� � � gDT ó � � Y Ú
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TUTWT Ú B�c EG3V6N i KQTUM\J�,�` Ú ^ -�G3JLK Cfi % � JPG��

Y��mgDT ó ½a¯�µ�� � � ,ÒgPT ó ��-
��� �

� G�KIKQG C G�S i KfTUMOJ�gPMOJDJDGZV6NDGjgDT ó ��G3HIK � MOJDHIK i JLKQGjG3J�KQG�X B H Ú
T ó Ú B�c EG ó MOSUN_KQTUM\J(gDG�� � �����ZG�HIK*gDM\JDJ EG3G B�i\C SWG3H EG�V6N i KQTWMOJDHâgDG æ i 	 �âG3SWS ÿ ��X B �G C G�G�K æ i 	 ��G�SUS

	 ibCQi g i �\Ú

ó Ú >_T�%ðGÑK! �HfMOJLK�J6NDSUH 
 i SUM C H � G�K � ó EG C TA<�G�J6K�S�c EG�VFN i KQTWMOJ�gDG3H MOJDgPG3H Ú
" �_° � ½ � » �#"%$
� i JDH�SWG3H BDC MORDS/�G3X.G3H C G3J � MOJLK CFEG3H*G3J EG�SUG � K C MOX i hOJ EGÑKQTUHIX$G�gDG�H&X$TWSUTWG3N�	 � MOJLKQTWJFNPH 
PSWG3H&gPG3JDHITWK EG�H&gDG
� Á i\C hOG�G�KâgDG � MON CQi JLKâJDG HfMOJLK BDi H � MOJDJ6NDG�H 
_MON B SUNPK %M\K�JDG�SUG HfMOJLKâV6NDG B�ibC KQTWG3SWSUG3X.G3JLK Ú 9 JðG��pGÑK 

� � � � � �3CFEG3G NDJDGígPG3JDHITWK EG gDG � Á i\C hOG'&%
G�KZNDJPG.gPG3JDHITWK EGígPG � MON Cfi JLK( . ��CFEG i J6K#�i SWG3N C KfMON C NDJ
� Á i X BvEG3SWG � K C TWV6NDG � .�GÑK�NPJ � Á i X B X i hOJ EGÑKQTUV6NDG �,. V6NDT1HfMOJLK�TUJ � MOJDJ6NDH Ú
��TUJDHIT/
DM\J B G3N_K�g EG � M\X B MOHfG C %ðG�K) ��

% �*&% � % . G�K! �+ . � � �
M �N % . G�K/� C G BâEG3HfG�JLKQG3JLK C G3H B G � KQT ó G3X.G3JLK SWG3HjgDG3JDHITWK EG3H�gDG � Á i\C hOG(G�K9gDG � MON Cfi JLK�gDMOJPJ EG3G�H&,ÒMON
G 	FK EG C TUG�N C G�H - Ú
BÆGZH � H�K �G3X.GjgDG ó TUG�JLK i SUM C H��

½a¯�µ�� � � �
��� � Y#�

gDT ó � � Y#�
gDT ó ,$� � -  ,&% � % . �

½ä¯�µ , � -  � , � -
� �  - . � � �

,d` Ú * -

)�JLK C MFgDNDTUHIMOJDH 
�X i TUJLKfG3J i JLK 
sgPG3N�	 � Á i X B H9gPG ó G � KfG3N C H/. GÑK/0 gPG ���1 * � � SWT EG�H �i &%�G�K2 .
BDi\C � 3465 gDT ó ,  ).�- � &%��

½a¯�µ ,70 -  � ,  8. -
� �  &� �  . � ,d` Ú ' -
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. EG�K i JLK�SUG ó G � KQG�N C gDG B M\S i\C TUH i KQTUM\JõG�K 0 SWG ó G � KfG3N C gDGíX i hOJ EGÑKQTWH i KfTUMOJ Ú � G ,�` Ú ' -

¸MOJ B G�NPK
g EG�gDNDT C G�V6NDG  . G�K &% ó EG C TA<�G�JLK i NDHfHITsS�c EG�V6N i KQTWMOJ�gDG � M\J6KfTUJ6NDT K EG Ú
9 J <�J$
�G�J B MOH i JLK �

� � � � . �
� � �  0 � ,�` Ú �!-

M �N � G3H�K i\BDB G3S EG�S�c TWJDgDN � KQTWMOJ EG3SWG � K C TWVFNPGjGÑK � SWG � Á i X B X i hOJ EG�KQTWV6NDG Ú
5'J B G�NPK ó EG C T <�G C V6NDGjSUG3H � Á i X B H � GÑK � H i KQTWH � MOJLK�SUG�H EG3V6N i KfTUMOJPH��

gDT ó , � - � % . �
½a¯�µ , � -  � , � -

��� � � � ,�` Ú ) -

�

� i JDH&KfMONPKfGjS i HfNDT KQG�
&% . HIG CQi JDM\K EG3G % 
 B MON C C G�H B G � KfG C SdceNDH i hOG Ú
	7TWJ i SUG�X$G�JLK 
PM\J
M\RPKQTWG3JLK V6NDG �
� � 
 � 
 � 
 � SWG3H*TWJ � MOJPJFNPG3H�HfMOJLK Ú
� HIT %>GÑK  . HfMOJLK$gDMOJDJ EG3G3H
^a`�TUJ � MOJDJ6NDG�H B MON C ) EG3V6N i KQTUM\JDHíH �3i S i T C G�H&,ÒgDMOJLK.HfG�NDSUG�X$G�X9K '

TWJDg EG B G3JPg i JLKQG�H - Ú
)�S�G�HIK�gDMOJ � J EG � G�HfH i T C GjgDG CQi �IMONPKQG C gDG3H � M\JDgDTWKfTUMOJPH 
 B MON C*B MON ó MOT C*CFEG3HfM\NDg C GZSWG BDC MORPS/�G3X.G Ú À G3H
� M\JDgDTWKfTUMOJPH­gPTWKQG�H � MOJDHIKfTWKfNPKQT ó G3H 
PHIMOJLK&gDG�H&SUMOTWH�gDG � MOX B M C KQG3X.G3JLK 
FG�JLK C G � G�K � 
 � GÑK � 
FG3SWSUG�H
g EG B G�JDgDG3JLK�gDG3H � MOJDHITUg EG CQi KfTUMOJPH B Á � HITUV6NDG3H�G�K­g EG ��C T ó G3JLK�SUG3H BDC M BDC T EG�K EG3H­gDN$X i K EG C T i N � MOJPHfTUg EG CFEG Ú
> i JPH�G�SUSWG3H 
PSUG BDC MORDS/�G�X$G�g�c EG ó MOSWNPKQTWMOJ�HfG CQi T K�TWJDg EGÑKQG C X$TWJ EG Ú
À G3H C G3S i KQTUM\JDH*HfMOJLK�h EG�J EG Cfi SUG�X$G�J6K gPMOJDJ EG�G3H�HfMONDH�SUG�H � M C X.G3H*HINDT ó i JLKfG3H��
� � G�K � HfM\J6K�SWT EG3H B�i\C S i�C G3S i KQTUM\JG� � � � � 

� ��G�K � HIMOJLK�SUT EG�H B�i\C S i�C G3S i KQTWMOJG� � � �"� 

�  . G�K � HIMOJLK�SUT EG�H B�i\C SWG C G3S i KQTWMOJG�  .���� � 
�� EG�K i J6K S i � MOJDgPN � KfT ó TWK EG EG3SUG � K C TUV6NDG Ú
À G3H*SWMOTUHâgDG � MOX B M C KQG3X.G3JLKfH&HfMOJLK �3i\CQi � K EG C TUH�KQTWVFNPG3H*gDN�X.TUSWTUG3N � M\JDHfTWg EG CFEG!
DG�SUSUG�H&HfM\J6K gPMOJDJ EG�G3H i
B MOHIKfG C TWM C T Ú
9 J�h EG3J EG CQi S/
 ��
 � 
���MOJLK*NDJ �3i\CQi�� K �G C G�KfG3JDHIM C TWG3S±G�K*SWG3N C ó i SUG�N C J�ceG3H�K B�i H � M C��±EG3X.G3JLK � M\JDHIK i JLKQG
,ÒH i KQN CQi KfTUMOJ$
 B Á EG�JDMOX��G3JDGjg�c Á � H�K EG CFEG3HITUH 
±g EG B G�JDg i J � G ó TWH �i ó TUH gDGZS i KQG3X BâEG CQi KfN C G Ú ÚWÚ Ú - Ú
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1S i � MOJPgDN � KfT ó TWK EG EG3SWG � K C TWVFNPG � G�HIKjHIK C T � KQG�X$G�J6K B MOHfT KQT ó G!
¸K i JDgPTUH
V6NDG � G3H�K�J6NDSWSUG�g i JDH SUG3H TWHfMOS i JLKQH , � M CIB H�JPMOJ � MOJDgPN � KfG3N C - Ú
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BÆM C H�gPGjS i K Cfi ó G C H EG3G"gDGZSdceTUJLKQG C��Òi � G�H EG B�i\CQi J6K�gDG�N�	
X.TUSUTWG3N�	 
FSUG � Á i X B EG3SWG � K C MOX i hOJ EG�KQTWV6NDG
HINDRDT K�gDG�H&gDTWH � M\J6KfTUJ6NDT K EG3H Ú )�S¸G�HIK�KfMONPKfG � MOTWH B MOHfHITURDSWG gDG � MOJDHfTWg EG C G C � G3H�gDTUH � MOJLKQTWJ6NDTWK EG3H Ú 9 J(G��pGÑK 

HIMOTUG�JLK 0 � G�K 0 � gDG3N 	
X$TWSUTUG�N�	 � MOJLKfTUJ6NDH�G�K��)S�c TWJ6KfG C �Òi � G�V6NDTÆSWG3H*H EG B�i\C G Ú

Γ

Ω2

Ω
1

n

>_M\TWK , SWG ó G � KfG3N C NDJPTWK i T C GjJDM C X i S �i ��gDT C TWh EG3GjgDG 0 �
ó G C H 0 � Ú 5'J�JDM\KQG B�i\C %��(G�K	���(S igPG3JDHITWK EGZgDG � Á ibC hOGjG�K gDG � MON CQi J6K�HIG ��CFEG i J6K �i SdceTUJLKfG C��Òi�� G�gDG�H�gDG�N�	�gDM\X i TWJDG3H Ú

BÆG�H EG3V6N i KQTUM\J ,�` Ú ^  '` Ú [ -'TUJLK EG3h CFEG3G3HjHfN C gDG�H ó MOSUNDX.G3HZTWJ � SWN i JLKjgDG3H B M C KQTWMOJDHZgDG.S i HfN C��Òi � G
� 

S�c ibBDB SUT ��i KfTUMOJígPNðK Á EG�M C �G�X$G�gDG�S i gPT ó G C hOG�J � G�gDMOJDJDG�JLK i SWM C H­SUG�H � MOJDgDT KQTUM\JDHâgPG�K Cfi JDHIX$TWHfHfTWMOJDH �
� , � �  � � -!� · � %�� 

� , � �  � � - * · �+ �� 

� , � �  � � -�� · �mY 

� , � �  � � - * · �mY 

M �N Ú g EG�HfTWhOJ i JLK�SUG BDC M_gPNDTWK H ��i S i T C G'G�K * SUG BPC MFgDNDTWK ó G � KQM C TUG3S1gDG � � 
�G�K�S�c G 	 B MOH i JLK ��
 � ��^��Ó`
S i�C G�HIK C T � KQTUM\J
gPN � Á i X B MON�SdceTUJDgPN � KfTUMOJ i N�gDM\X i TWJDG 0
� Ú
� c i\BDC �G3H � G3H � MOJDgPTWKQTWMOJDH 
¸S i � MOX B MOH i JLKQG9JPM C X i SUGjgDG �0GÑK�S i � M\X B MOH i J6KfG"K i JDhOG�J6KfTUG�SUSUGjgDG �
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HfM\J6K � MOJLKQTWJ6NDG3H4�i S i K Cfi ó G C H EG�G*gDG*SdceTUJLKQG C��Òi � G Ú þ i\C � MOJLK C G&HfT_S i gPG3JDHITWK EG�gDG � Á i\C hOG*G�K7gDG � M\N CQi JLK 

HfG ��CFEG i JLK �i SdceTUJLKQG C��Òi � G'G3JLK C G�gDG3N 	�gDMOX i TUJPG3H 
_HfMOJLK JDM\J�JFNPSUSUG�H 
 i SUM C H�S i � MOX B M\H i JLKQG�JPM C X i SUG
gDG � GÑK�K i JDhOG�JLKQTUG�SUSWG'gDG � HIMOJLK�gDTUH � MOJLKQTWJ6NDG3H Ú
� i JDH�S i HINDTWKfG!
 MOJ HfN BDB MOHIG CQi VFNPG)SdceTUJLKfG C��Òi�� G G3H�K � MOX B MOH EG3G gDG)HIN C��Òi � G3HC�i � MOJDgDN � KQTWRDTUSWTWK EG
R±M C J EG�G , ó MOT C � *() �.- � GíV6NDT i HIHfN C GíS i J6NDSWSUTWK EG9gDN � MON Cfi JLKZHfN C �Òi � TWVFNPGíG�K�gDM\J � S i � MOJLKQTWJFNPTWK EG9gDG
S i � MOX B MOH i JLKQG�K i JDhOG3JLKfTUG3SWSUG'gPG ��Ú
����� 
 ��	2� #$�����Ñ�!�3#.��	4��
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5'JõHfG B S i�� GZg EG3HIM C X i TWH�g i JDH�NPJ�gDMOX i TUJPG�R¸M C J EG,0}gDG � � i �Li J6K B M\N C �{C MOJLKQT/�G C G � Ú >_T1MOJ
HfN BDB M\HfGjgDG B SUNDH*V6NDG � ��� 0mG�HIK�NDJ � MOJPgDN � KfG3N C�B�i\C �Òi TWK��
� � � � �mY g i JPH � ��� 0 * � � 

� � � � � Y.g i JDH � � � 0 * �(�ÑÚ
9 J�NPKQTWSUTWH i JLK � GÑKfKQG BPC M BDC T EGÑK EG!
±G�K'SUG3H � MOJDgPTWKQTWMOJDH�gDG9K Cfi JDHIX$TWHfHfTWMOJ$
 i TWJDHfTsV6NDGíS i � MOJDgPTWKQTWMOJ�HIN C
SdceTUJLKfG C��Òi�� G'G�J6K C GjgDG3N 	
gDMOX i TUJDG�H&gDN B�i\Cfi h CQibB Á G"` Ú `�
DMOJ
G3J
g EG3gPNDTWK HIN C � �
� � � · �  /%�� 

� � * · � Y�

� � � · �mY 

� � * · � Y Ú
À G3H EG3V6N i KQTUM\JDHZJDMONDHZHfG C ó T C MOJLK#�i g EG
<�JDT C JPMOH � MOJDgPTWKQTWMOJDH i N 	 SUTWX$T KQG3H�g i JDH�KfMONPKQG S i HINDTWKfG gDG
� GÑKfKfG EGÑKQNDgPG Ú

����� 
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5'J¢HfG B S i � GõX i TUJLKfG3J i JLK$G3J CFEG3hOTWX$G Á ibC X.MOJDTUV6NDG
M �N � Á i V6NDG�h Cfi JDgDG�N CðB Á � HfTWV6NDG ó i\C TWG
BâEG C TUMFgDTWVFNPG3X.G3JLK�G3J KQG�X B HjHIMONDHZS i=�{CFEG3V6NDG�J � G % 
 i ó G � �$G�K � gDG3H � MOJDHIK i JLKQG�H"g EG B G�JDg i JLK"gDN
X.TUSUTWG3N��
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 G3H�K�S�c NDJPG�gDG3H�h CQi JDgDG3N C H B Á � HfTUV6NDG�H���
 � 
 � 
 � 
�� Ú
BÆGZH � H�K �G3X.GjHfG CQi X&�G3JPG i SUM C H&g i JDH 0 i N�	 EG3V6N i KQTUM\JDH*HfNDT ó i JLKQG3H �

gDT ó ,$� � - � %&� ,d` Ú 6 -
½a¯�µ �  � ��� � � � � ,�` Ú ^¿Y -

gPT ó , �"� - � Y#� ,�` Ú ^O^ -
½ä¯�µ�� � � � �"� � Y#� ,�` Ú ^a` -

g EG <�JDTWHfH i JLK&SUG BDC MORDS/�G3X.G�gPG æ i 	 �âG3SWS¸G�J CFEG3hOTWX$G Á ibC X.MOJDTUV6NDG�
LSUG�H � MOJDgDT KQTUM\JDH!HfN C � EG�K i JLK � G3SWSUG
g EG <�JDTWG3H i N B�i\Cfi h CQibB Á Gj` Ú � Ú
9 J$HfN BDB MOH i JLK&V6NDG�S i gPG3JDHITWK EG�gDG � MON CQi JLKâG3HIKâKQG�SUSUG*V6NDG ½a¯�µ �*G�HIK�gDG �3i\CfCFEG�TWJLK EG3h CQi RDSWG!
LMOJ B G3NPK
C G3X i\C V6NDG C VFNPG
T Ú B�c EG3V6N i KQTUM\J ,�` Ú ^O^ -�G3H�K C G3gDM\JDg i JLKQG Ú 9 J)G �¸G�K 
ÆG3J i\BDB SWTUV6N i JLKZS�c M BâEG CQi KQG3N C gDT ó G C h\G3J � G �i
Sdc EG3V6N i KfTUMOJ ,d` Ú ^a`!-

PM\J C G�K C MON ó G"S i � MOJDgPTWKQTWMOJ�gDG � M\JDHfG C ó i KQTWMOJ
gDN � N�	 Ú

TUT Ú B i � MOJDgDT KQTUM\J�HfN C � B MON C SWG � Á i X B EG�SUG � K C TUV6NDG � MOX9RDTUJ EG�G=�i Sdc EG3V6N i KfTUMOJ ,d` Ú ^¿Y -�gDMOJDJDG��
½a¯�µ � * · � � * · HfN C ���

� G B SWNDH 
sG3J i\BDB SWTUV6N i JLK"SdceM BâEG Cfi KQG�N CjC M\K i KQTWMOJDJDG�S4�i Sdc EG3V6N i KQTUM\J ,�` Ú ^�Y - B NDTUHjG3J S i � MOX�RDTWJ i JLK
i ó G � ,d` Ú ^a` - 
DMOJ
MORPKQTWG3JLK Sdc EG3V6N i KQTUM\J�gDN,HIG � MOJDgõM C g C GjHINDT ó i JLKfG��

½a¯�µ�½a¯�µ �  ��� � � � � ½ä¯�µ � � ,�` Ú ^ � -
B G C X$GÑKfK i JLK9gDG.g EG � MON B SUG C SUG BDC MORDS/�G�X$G�
ÆMOJ B G3N_K i SWM C HZH�c TWJ6K EG C G3HfHIG C9i N BDC MORDS/�G3X.G.gPN)HfG � MOJPg
M C g C GjHINDT ó i JLK �

½a¯�µ�½a¯�µ �  � � � �"� � ½a¯�µ ��g i JDH 0 �
gDT ó , ��� - � Y0g i JDH 0 �
½ä¯�µ � * · � � * · HfN C �(�

� � , � � � - � � , ½a¯�µ �  �� - g i JDH 0��
,�` Ú ^�[ -

" �_° � ½ � » �#"%$
� GZX i JDT/�G C G'H � X EGÑK C TWV6NDG!
�SUG BPC MORDS/�G3X.G B G3NPK�HfG Cfi X$G�JDG C �i S i HIG3NDSWGjTWJ � M\JDJ6NDG � Ú �
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� B�i\Cfi % � K C G�g i JPH @ � � KfG3H.gDG3H�*�)�)�G3X.G3H��IMON C J EG3G3H þ i N_ÿ Ù�i\Cfi hOM � i gDG æ i K Á EG�X i KQTUV6NDG�H i\B ÿ
B SUTUV6N EG�G3H G�K�H�K i KfTUHIKfTUV6NDG�H @

` *
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À G � Á i\B TWK C G�G3H�K � M\JDH i ��CFEG��i Sdc EG�KQNPgDG9K Á EG3M C TUV6NDG9gPN BDC MORPS/�G3X.G9gPG æ i 	 �âG3SUS�G3J CFEG3hOTWX$G Á i\C ÿ
X.MOJDTUV6NDG ,ÒTUJLK C MFgDNDTWK i N B�i\Cfi h Cfi\B Á G?,�` Ú [ -$gDN � Á i\B T K C G ` -$g i JPH�NDJmgPMOX i TUJDGC�i h EG3MOX EG�K C TWG
� M\X B SWG
	_G Ú
þ M\N C SWG ��i Hjh EG3J EG CQi S/
ÆMOJ BDC M B MOHIG$NPJDGðJDM\N ó G�SUSUG i\BPBDC M � Á G.G3J)TWJLK C MFgDNDTWH i JLKjNDJ>M BâEG Cfi KQG�N C gDG
K �FB G B M\KfG3JLKQTWG3S ó G � KfG3N C�Ú À G�K­M BâEG CQi KfG3N C!B G C X$GÑK�gDG&K Cfi TWKfG C SWG BDC M\RDS/�G�X$G&gpc NDJPG�X i JDT/�G C G&NDJDT < EG3G�

KQG�J i JLK � MOX B KfG�gDG3H � MOX B SWG
	_TWK EG3H*h EG�MOX EGÑK C TUV6NDG3H*gPN,gDM\X i TWJDG Ú
� c i NPK C G3H i\BPBDC M � Á G3H C G3HIKfG3JLKsRDTUG�J�G3JLKQG�JDgDN B MOHIHfTWRDSUG�HpKQG�SUSUG7VFNPG!SdceNPKQTWSUTUH i KQTWMOJ�gDT C G � KfG!gDG!SdceM BâEG CQi KfG3N C
gDG æ i 	 �âG3SUS EG�KfNDgDT EG,g i JDH � �L` ��g i JPH$SWG �3i H$gpc NDJ£gDMOX i TUJDG�HITUX B SUG�X$G�J6K � MOJDJDG 	_G i ó G � R¸M C g
CFEG�hONDSWTUG C�Ú

�
�	� � �����!#���
�� ���3#.�

>_MOT K 0 NDJ£M\N ó G C K(R±M C J EG�gDG � � �iG�{C M\J6KfT/�G C G
SUT B H � Á T K �3TWG3JDJPG!
�JDMbK EG3G � 0�
âGÑK , SUG ó G � KfG3N C
NDJDT K i T C GjJDM C X i S��i � 0�G�K�G
	FK EG C TUG�N C �i 0 Ú 5�JõHfN BDB MOHIGíg i JDH�KfMONPKfG9S i HfNDT KQG�V6NDG 0�G�HIK C G3X B SUT
g�ceNDJ
X i K EG C T i N�gDT EG3SWG � K C TWVFNPG Á MOX.MOh �G3JPG�g i JDH SUG�V6NDG3SÆMOJ i SUG�H*SUMOTWH&gDG � MOX B M C KfG3X.G3JLK

� ,	� � � -�� � ) ,
� � � - � � ,	� � � -�� �"� ,	� � � - � , � Ú ^ -
M �N S i�B G C X.TWKIKQT ó T K EG$gDT EG�SUG � K C TUV6NDG ��gDN X$TWSUTWG3N GÑKðH i B G C X EG i RDTUSWTWK EG(X i hOJ EG�KfTUV6NDG � HfMOJLK$gDG3N 	
� M\JDHIK i JLKQG3H CFEG3G�SUSWG3H B MOHITWKQT ó G�H Ú B1G�X$TWSUTWG3N � MOJPHfTUg EG CFEG�G3HIK�HfN BPB MOH EG %G�K C G�TWHfMOS i JLK B�i\C��Òi TWKâG�K&gPMOJ � S i
gDG�JDHfT K EG gDN � MON CQi JLK EG3SUG � K C TUV6NDG � BDC M ó TUG�JLKâNPJDTUV6NDG�X$G�J6K­gDG�H�HfMON C � G�HâgDG � MON CQi J6K­GÑKâG�HIK­TUX B MOH EG�G
gDG �Òi �� MOJ�G
	FK EG C TUG�N C G Ú
>_T 
DG3J
MONPK C G!
PMOJ,HIG B S i � GZG3J CFEG3h\TUX.G Á i\C X$MOJPTUV6NDG�gDG B NDSWH i KfTUMOJ %£M �N

) ,	� � � -�� ) ,�� -�� ��� � � � ,
� � � -�� � ,
� -�� ��� � � ��� �!,
� -�� ��� � � % ,	� � � -�� % ,
� -�� �
� � �
MOJ i R±MONPKfTWK i SWM C H i N
H � HIK �G�X$G=, ó MOT C � Á i\B TWK C G"` -

½a¯�µ ) � � % �"� � ���
½a¯�µ �  �� % � ) � � �

gDT ó , �"� - � Y#�
gDT ó ,$� � - � � %�� � gDT ó � �

, � Ú `!-
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þ i\C�i TUSWSUG3N C H 
_MOJ�HfN BPB MOHIG"V6NDG10 G3HIK�G�J � MOJLK i � K�g�ceNDJ � MOJPgDN � KfG3N C�B�i\C �Òi TWK 
 � GjV6NDT � MOJDgDNPTWK

i N�	 � M\JDgDTWKfTUMOJPH i N�	�SWTUX.TWKQG�H�HIN C � 0
) *-, �.� � �"� � , � Y�� , � Ú � -

BÆG!H � H�K �G3X.G�g�c EG3V6N i KfTUMOJDH�, � Ú `!- � , � Ú � -�TUX B SUTWVFNPG7gDT ó G C H BDC M\RDS/�G�X$G�H�K Á EG�M C TWVFNPG3HÆG�K1J6NDX EG C TUV6NDG�H
V6NDTÆM\J6K EGÑK EGZHfMONPSUTUh\J EG3H*g i JDH S i SUT KfK EG CQi KfN C G B�i\C gDGZJDMOX9R C G�N�	 i NPKfG3N C H Ú
BÆM C HfV6NDG
SUG(gPMOX i TUJDG(G�HIK CFEG�hONDSWTUG C 
�Sdc i J i S � HfG(gPG3H EG3V6N i KfTUMOJDHígPG æ i 	 ��G�SUS*G3J CFEG�hOTUX.G Á ibC X.Mbÿ
JPTUV6NDG i�EGÑK EG CFEG3HIMOSUN i N X$M � G3J£gPG,S�c M BâEG CQi KQG3N C gPG æ i 	 �âG3SWS , ó M\T C 
 BDi\C G 	_G3X B SUG�
 B1G�TUH � [�)!��

� i NPK Cfi � ÿ B1TWMOJDH � �L` � -��$� � �

� Y  ½a¯�µ
½a¯�µ Y � �

À G B G�JDg i JLK 
±SUM C HfV6NDG�SWG�gDMOX i TUJPG�G3HIK�JDM\J CFEG3hONPSUTUG C 
��i H i ó MOT C HITÆSUG�gDMOX i TWJDG�0 � MOJLKQTWG3JLK�gDG3H
� %M\K EG�H C G�J6K CQi JLK*GÑK*gDG�H � MOTWJDH 
FSUG�K CQi TWKQG�X$G�JLK&gDG�H EG3V6N i KfTUMOJDH�gDG æ i 	 �âG3SWSpG3J�KfG3X B H�ÿ Á i\C X.MOJDTWV6NDG
TWX B SUTUV6NDG�VFNPG3SUV6NDG�H � MOX B SUT ��i KfTUMOJDH�H EG C TUG�NDHfG�H Ú À c G�HIK�g %N BPC TUJ � T BDi SUG�X$G�J6K �i S�c i\BPB�i\C T KQTWMOJ(gDGZHfTWJ_ÿ
h\NDS i\C TWK EG3H BDC �G3H�gDG � G�H � MOTUJDH*GÑK�R¸M C gDH Ú À G �Òi T K i�EG�K EGZHIMONDSUTWhOJ EG'S i�BDC G�X$T/�G C G � MOTUH B�ibC � G ��
 � ' � � Ú
� T C X i J�GÑK�>_MOSWMOX �Oi 
 � ^�� 
7^ )!�7MOJLK'K Cfi TWK EG�SUG BDC M\RDS/�G�X$G i N�	 ó i SWG3N C H BDC M BDC G�H B M\N C SUG�H ��i ó TWK EG3H
JPMOJ_ÿ�SWTUHIHfG3H�G�K�M\J6K � S ibC TA< EG"S i J i KfN C G9gDG � G�H�HfTWJDhONDS i\C T K EG3H Ú 5�JõHfG CFEG � �G C G EG3h i SUG3X.G3JLK��i À MOHIK i R±G3S
GÑK �i � i NDhOG �e`()!� B MON C NDJDG ��ibCQi � K EG C TUH i KQTWMOJ � MOX B S/�G�KQG�gDG3H HfM\SUNPKfTUMOJDH�HfTUJPhONDSUT/�G C G3H�g i JDH gDG'KQG�SUSWG3H
�3i ó T K EG�H Ú
� ceNDJ B M\TUJLK*gDG ó NDG i J i S � HIG�J6NDX EG C TWVFNPG!
�SUM C HfV6NDGZgDG�H X EGÑK Á MFgDG3H H�K i JDg i\C g
HfMOJLK�NPKfTUSUTWH EG�G3H B MON C
gPTUH ��CFEGÑKQTUHIG C SUG3H EG3V6N i KQTUM\JDH�gPG æ i 	 �âG3SWS_G�J CFEG�hOTUX.G Á i\C X.MOJDTWV6NDG!
¿gDT ó G C H BPC MORDS/�G3X.G3H i\BDB�ibCQi TWHfHfG�JLK 

JPM\K i X.X.G3JLK9S�c ibBDBDC M 	_TUX i KfTUMOJ gDG�H9HfTWJDhONDS i\C T K EG�H=, ó MOT C"BDi\C G 	PG�X B SUG���T 
 NPH Á T � [ '!�.-�X i TUH i NDHIHfT
S i�B MOSWSUNPKfTUMOJ�gPG � G3H.X EGÑK Á MFgDG3H B�i\C gDG�H$X.MFgDG3H B�i\Cfi HfT KQG3H 
 B�i\C G
	_G�X B SWG,g i JDH � ^ 6 �/
 � M � G�K
ë � �1X$M\J6K C G�J6K"V6NDG.SUG R¸M\J � MOX B M C KQG3X.G3JLKjgDG � G C K i TUJDG�H"X EG�K Á M_gPG3H � S i HfHfTWV6NDG3HjJ�ceG3X B %G � Á G B�i H
J EG � G�HfH i T C G3X.G3JLK�S�c ibBDB�i\C TWKQTWMOJ(gDG � G3H�X$MFgDG3H Ú
B!c EG�KfNDgDG�gDG S i J i KfN C G gDG�H�HfTUJPhONDS ibC TWK EG3H�Jpc G�HIK B�i H�SdceMOR �IGÑK�gDG � G � Á i\B TWK C G Ú BÆG RDNPK�gDG � G � Á ibB TWK C G
G�HIK�Sdc EG�KQNPgDGjK Á EG3M C TUV6NDGjgDN BDC MORPS/�G3X.GZgDG æ i 	 ��G�SUSsG3J CFEG3h\TUX.G Á i\C X.MOJDTWVFNPG Ú 5'J � MOX$X.G3J � G B�i\C
S�c EGÑKQNDgPG�gDN BDC MORDS/�G3X.G�HIMON C�� G�, � Ú `aÿ � Ú � -�g i JDH&NPJ(gDMOX i TUJPG�JDM\J CFEG�hONDSUTWG C X�NDS KQT B SUG�X$G�J6K � MOJDJDG 	PG
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