
���������
	���
���������
����������
������� �!�"

#�$&% 
����'��()�*��
��+��
��,�-�.�/
"�0�&�1�2���3	����4�

5.6

798 :<;>=@?BA�CED�:F?

GIHKJML!L!NPORQTSUQ!JMVXWBLTYKZK[\J]Q�Q!N^H_J`W_aKS<ORQ!J`Scb�deYfbhg)bMb`[+NPW<Q
Vcd3QTifN�ORN^jKYfJ`ORNP[+NPW<Q!L4dkVXO2Q�ifNlHKN^mXORN^N�VUd

n Vfo^Q!VXO
Vcd@p@ifJMbMVFL!VXaKi<q
rks VX[taKYfQ!NPO4ufo^JMNPWfo^NvSFWfH_w@WfmFJ`WfN^NPORJ`WfmXx

JyW{z4ifN�|�WfJM}FNPORL!JMQRqBVcdE~�JMo^ifJ]mfSFW
�F�<�F�

n VXo^Q!VfO!Scb s VX[v[+JMQ!Q!N^NF�
p
ORVcdkN^L!L!VXO2�@SUb]N+���Kp3ScQ�QP� s iKScJ`O
p
ORVcdkN^L!L!VXO4��J]o^iKSFORH����)�2ORVc��W
p
ORVcdkN^L!L!VXO4w'HK�4SFORHBu*� n S�}XJMHKL!VXW
G�L!L!JML!QTS<WFQ�p
ORVcdkN^L!L!VXO2ufQ!N^}<NPW_�2N^J`WKiKSFORHKQ
z2L�N��>�@YB�3NPi*� s VXWfLTYfbMQ!J`WfmBw@WfmFJ`WfN^NPO^�*ufJ`�@qfQ!N
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ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXORLP� · VÀ�2N^}FNPOÇ�PbMJMQ!Q!bMNlORN^L!NPSFORo^i+iKScL3ZKN^NPWtHKVXWfN2VXW���ifJMo£i+o^iKSFO!SUo^Q!NPORJML!Q!JMo^L3Vcd�ZKO!SFWfo^i
ZKNPiKS�}XJMVXOÁ[vSFºcN�ZKO!S<Wfo£ifN^LlaKORN^HKJMo^QTSFZfbMNF�

z4ifJML4HKJML!L!NPORQTSUQ!JMVXWBSFaKaKORVXSUo£ifN^L2QTifNlZKO!SFWfo^i�aKO¶VXZfbMNP[ÈJ`WBS�HKJhÅ�NPORNPW<Q4�4S�q�d>ORVX[ÈaKORN^}fJMVXYfL2L!QTYfHf�
J]N^L��ÉzÁifN�d½VfoPYfLvJML�VfW�YKWfHKNPORL!QTSFWfHKJ`Wfm�ifVc�ÊZKO�SFWfo£ifN^L�ZKNPiKS�}FN_SFWfH���i<q¾QTifN^qÉS<ORNÂaKO¶N^HKJ]o^Q�SFZfbMNF�
�ËO�SFWfo£ifN^L2SFORN�o^b`ScL!L!Jhg)N^H_ZKScL!N^HtVXWvQ�ifN4QRq¿a³N�VcdEZ³NPiKSP}fJMVXO^�KSFWfHvQ�ifN�N^ÌfQ!NPW<Q@Vcd�NPSco^ivQRqKaKN4VUdÍZ³NPiKS�}F�
J]VfO�J]L
j¿YKS<WFQ!Jhg)N^H��@ÎlWfNÁJy[taKVXORQ�SFWFQ@O¶N^LTYfbMQ3J]L
QTiKScQ3QR�2V�Q�ifJyO¶HKL3Vcd.ScbMb)ZKO!S<Wfo£ifN^L2SFORN2}FNPORq+aKORN^HKJMo^QTSFZfbMN
YfL!J`Wfm_SvL!J`[vafbMNvaKORN^HKJMo^Q!VXOlZ³N^oPSFYfL!NvQ�ifN^q�d½VFbMbMVc�ÏO¶NPaKNPScQ!J`Wfm_aKScQ�Q!NPO!WfLP� ´ N�ScbML!V�LTifVc�ÐifVÀ�Io^VXO!O¶N��
bySUQ!JMVXW§ZKN^QR�2N^NPW§ZKO!S<Wfo£ifN^L��ËVfO!ºFL�� SFWfHÑ��iKScQ�aKSFORQlVUdËQTifJML�o^VfO!ORN^b`ScQ!JMVXW�JML�Jy[taKVXORQ�SFWFQ"d½VfOlZKO!SFWfo^i
aKORN^HKJMo^Q!JMVXW*�
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��ifJMb]N§iKS�}fJyWfm�S�L!J`[vafbMNPO�J`[vafbMNP[+NPW<QTScQ!JMVXW*�ÖG/WfV<QTifNPOvWfN^�×aKORN^HKJMo^Q!VXO^�ÁQTifNB~§Yfb]Q�J · q¿ZKO¶J]H��ÁLTY<d«�
d½NPORL�Ø �FÙ d½N^�2NPO+[+JMLTaKORN^HKJMo^Q!JMVXWfLvQ�iKSFW¸SÚL!QTScQ�N��>Vcd��>Q�ifN��ÛSFORQ�p�G�LTÜFÔ"LTiKSFORN�i<qKZKORJMHÉaKORN^HKJMo^Q!VfOvScQ�S<W
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QTifN^q_iKS�}FN�aKORVc}fJMHKN^H��4~§Yfo£iÚVcd@QTifJMLlORN^L!NPSFORo^i_iKSUL/Z³NPWfN�g)Q!N^H§mXORNPSUQ!bMqvd>ORVX[9QTifN�J`W<Q!NPO!Sco^Q�J]VfWB�4JMQTi
VFQTifNPO�[+NP[+ZKNPORL3Vcd)Q�ifNËmfORVXYKa*�E»ÆW+aKSFORQ!JMoPYfb`SFO@».��S<WFQ�Q�V�QTiKS<WKº)��w@ORJMo · SUV4dkVXOÍmXYfJMHKJyWfm+[+N2QTiKORVXYfmfi
QTifN@NPSFO¶b]q�L!QTScm<N^LEVcd [�q�ORN^L�NPSFORo^i*�Fp�Vc�>�@YKWfm s iKSFWfm�d½VfO�o^VFbMb`SFZ³VXO!ScQ!J`WfmlVXW"L!N^}FNPO!SUb¿aKORV<òÛN^o^Q�LP�ÀuKS<W�ò¶S�q
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b]NPSUL!Q�N^ÌKaKN^o^Q�N^H��/S<WfH1ófSFORN^H1ufQ�SFO!ºÑdkVXO�aKO¶VÀ}fJMHKJ`Wfm�oPO!Yfo^J`ScblLTYKaKaKVfORQ�J`WâQ�ifNBg WKScb�L!QTScm<N^L�Vcd�Q�ifN
HKJ]L�L!NPORQTScQ�J]VfWBaKORVXo^N^L�LP�

Õ3JyWKSUb]bMqF�@»��ËVfYfb]HÑb]J`ºcN�Q!V�QTiKSFWKº{»>W<Q!N^b s VfO!aKVXO�ScQ!JMVXW_S<WfH · GlÓ s VX[vaKYfQ!NPOlufqfL!Q!NP[+L�dkVXOlaKORVU�
}XJMHKJ`Wfm§[+N+�4JMQTi�LTYK[v[\NPO
òÛVXZfL�QTiKScQlifN^b`aKN^H�[+N+mXScJ`W�}cScb`YKSFZfbMNBJ`WfH)YfL!QTORq�N^ÌKaKNPORJMNPWfo^NBORN^b`ScQ!N^H§Q!V
QTifJML4HKJML!L!NPORQTSUQ!JMVXW*�
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�K�`Ø s b`ScL!L!N^L4VUd'p3ScQ�Q!NPO!WfL4SFWfH_z4ifN^J`O s iKSFO!Sco^Q�NPORJML!Q!JMo^L �l���l�l���l�l���l�l��� �#�

�K�`ØF�`Ø s b`ScL!L!N^L4VUd'p3ScQ�Q!NPO!WfLÈ�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �# 
�K�`ØF� � s b`ScL!L!JhdkqXJ`WfmBSv�2O!SFWfo^iB»>WfL!QTS<Wfo^N�|ÁL!J`Wfm s Vf[vafbMN^Q!N · JML!Q!VXORq,�l��� �#$
�K�`ØF��� n J]L�QTORJ`ZKYfQ!JMVXWBVUd'�2O!SFWfo^ifN^LlZFqBp3ScQ!Q!NPO�W s b`ScL�Lä�l�l���l�l���l�l��� �)Ø
�K�`ØF��� s iKSFO!Sco^Q�NPORJML!Q!JMo^L4Vcd@�
JySUL!N^H�p3ScQ�Q!NPO!WfLl�l�l���l���l�l���l�l���l�l��� �#�
�K�`ØF��� s iKSFO!Sco^Q�NPORJML!Q!JMo^L4Vcd@�2NPaKNPSUQ!J`Wfm_p3ScQ!Q!NPO!WfL����l���l�l���l�l���l�l��� �% 
�K�`ØF��� uKYK[v[vSFORq ���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �#$

�K� � p3ScQ!Q!NPO!W�|ÁLTScmFNlJ`W_p�NPOÛ�>G�HKH)ORN^L�L�p@ORN^HKJMo^Q!VfORL¹�l�l���l���l�l���l�l���l�l��� �#$
�K� � �`Ø s b`ScL!L!JhdkqXJ`WfmBSv�2O!SFWfo^iB»>WfL!QTS<Wfo^N�|ÁL!J`WfmÂÓ*J`[+JMQ!N^H · JML!Q!VXORq,�l�l��� �#�
�K� � � � n J]L�QTORJ`ZKYfQ!JMVXWBVUd'p3ScQ�Q!NPO!WfL4SFWfH�Ô"NPWfNPO!Scb�ufQTScQ�J]L�Q!JMo^L �l�l���l�l��� � �
�K� � ��� s b`ScL!L!JhdkqXJ`WfmB|4L!J`WfmBÓ*J`[+JMQ!N^H�}XL�� s VX[vafbMN^Q!N · JML!Q!VXO¶q¼�l�l���l�l��� � �
�K� � ��� w�Å�N^o^Q4Vcd0Ó.NPWfmFQTifNPWfJ`Wfm_p�G�L · JML!Q!VXO¶q �l���l���l�l���l�l���l�l��� �#�
�K� � ��� �2VFbMN�Vcd3G�H)SFafQ!JM}XJMQRqBJ`W_p�NPOÆ�>G�HKH)ORN^L!L�p@ORN^HKJMo^Q!JMVXW ���l�l���l�l��� �# 
�K� � ��� uKYK[v[vSFORq ���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �#$

�K��� ~�N^Q�ifVXHKVFbMVFm<qvdkVXO2ufJ`[�Yfb`ScQ�JyWfm_p�NPOÛ�>G�HKH)ORN^L�L�p@ORN^HKJMo^Q!VfORLB�l���l�l���l�l��� �#�
�K��� »>[vaKORVc}fJ`Wfm�p@ORN^HKJMo^Q!JMVXW�YfL!J`Wfm�p�NPOÛ�>G�HKH)ORN^L�L · JML!Q!VXORq����l�l���l�l���l�l��� �#�

�K���)�`Ø ~�JMÌfN^H�Ó*NPWfm<QTi · JML!Q!VXORq �l�l���l�l���l�l���l���l�l���l�l���l�l���  KØ
�K���)� � uKºcN^�2N^H_p�NPOÆ�>G�HKH)O¶N^L!L/p
ORN^HKJMo^Q!JMVXW ���l�l���l���l�l���l�l���l�l���  �
�K���)��� Î�QTifNPO2GlaKaKORVXSco^ifN^Ll�l�l���l�l���l�l���l�l���l���l�l���l�l���l�l���  &�

�K��� »>[vaKORVc}fJ`Wfm�p@ORN^HKJMo^Q!JMVXW�Z<q�Õ3JMbMQ!NPORJ`WfmB�2NPaKNPSUQ!J`Wfm_p3ScQ!Q!NPO!WfL
���l�l���l�l���  &�
�K���K�`Ø »>[vafbMNP[+NPW<QTScQ!JMVXWë���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l���  #�
�K���K� � �2N^LTYfbMQ!L����l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l���  #$

�K��� uKYK[v[vSFORq �l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $ �
� �ËO�SFWfo£i s VXO!ORN^b`ScQ!JMVXW �l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $ �

�K�`Ø ´ iKSUQËJMLl�2O!SFWfo^i s VXO!ORN^b`ScQ�J]VfW ���l�l���l�l���l�l���l���l�l���l�l���l�l��� $ �
�K� � s VXO!ORN^b`ScQ�J]VfW�JyW{z2�2Vc�ÛÓ*N^}FN^b��2O!SFWfo^i_p
ORN^HKJMo^Q!VXORLë���l���l�l���l�l���l�l��� $#�
�K��� s VXO!ORN^b`ScQ�J]VfWB|4L!J`Wfm�StufN^b]N^o^Q�J]}<N · JML!Q!VXO¶q��l���l�l���l���l�l���l�l���l�l��� $#�
�K��� »kHKNPW<Q!Jhd½qfJ`Wfm s VfO!ORN^b`ScQ!JMVXW�J`W�S+ufJy[+Yfb`ScQ!VfO��l���l�l���l���l�l���l�l���l�l��� $#�

�K���)�`Ø ÔlNPWfNPO!Scb s ScL!N �l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $# 
�K���)� � s VX[vafbMN^ÌfJ]Q�J]N^L�»ÆWFQ�ORVXH)Yfo^N^H�ZFqBÓ*VfVXafL �l���l���l�l���l�l���l�l��� $#$
�K���)��� · Vc�¹QTifN��
N^L!Q�ufN^Q4Vcd s VXO!ORN^b`ScQ�N^H_�ËO�SFWfo£ifN^LÁJ]L n N^Q!N^o^Q!N^Hä�l�l��� $#�

�K��� |�WfHKNPORL�QTSFWfHKJ`Wfm�Q�ifN���ScQ�YKORNlVcd s VXO!ORN^b`ScQ�J]VfWÐ�l�l���l���l�l���l�l���l�l��� $#�
�K���K�`Ø · Vc�¹~§SFW<q s VXO�ORN^b`ScQ!N^H_�2O!SFWfo^ifN^L�SFORN��ÁN^N^HKN^H �l���l�l���l�l��� � �
�K���K� � p�VFQ!NPW<Q!J`Scb�d½VXOÁ»>[vaKORVc}fJ`Wfm�ÔlLTiKS<ORNl�4JMQTi s VXO�ORN^b`ScQ!JMVXW �l���l�l��� �&�
�K���K��� n J]L�QTSFWfo^NlQ!V s VXO!ORN^b`ScQ!N^H_�2O!S<Wfo£ifN^L �l�l���l���l�l���l�l���l�l��� �#�
�K���K��� s VXO!ORN^b`ScQ�J]VfW�G�oPORV<L!L�uKYKZKORVXYfQ�JyWfN s ScbMbML ���l���l�l���l�l���l�l��� �#�
�K���K��� s VXO!ORN^b`ScQ�J]VfW�G�oPORV<L!L�Ó*VfVXafL4�l���l�l���l�l���l���l�l���l�l���l�l��� �#�
�K���K��� s VXO!ORN^b`ScQ�J]VfW��4JMQTi_uKYKZKORVfYfQ!J`WfN s ScbMb`aKV<JyW<Q!L§�l���l�l���l�l���l�l����Ø �F�
�K���K�� n NPaKNPWfHKNPWfo^N+Vcd s VXO!ORN^b`ScQ�J]VfW�VXWB»>WKaKYfQlufN^Q����l�l���l�l���l�l����Ø � �
�K���K��$ s VX[vaKSFO¶J]L�VXW�Vcd s VXO!ORN^b`ScQ�J]VfWB�ËSUL!N^HB~�N^QTifVXHKL{�l�l���l�l���l�l����Ø � �

�K��� »>[vaKORVc}fJ`Wfm��2O!SFWfo^i s VXO!ORN^b`ScQ�J]VfW_�2ScL!N^H_p
ORN^HKJMo^Q!JMVXWä���l�l���l�l���l�l����Ø � �
�K���K�`Ø n YKScb · JML!Q!VfORqÂÓ.NPWfmFQTi_Ô"LTiKSFORNl�ÁJ]Q�iBufN^b]N^o^Q�J]}<N\|�aKH)SUQ!NÒ���l�l����Ø � $
�K���K� � n YKScb · J]L�Q!VXORq_Ó*NPWfm<QTi�ÔlLTiKSFO¶N��4JMQTi{ufN^b]N^o^Q�J]}<N�|�a³H)ScQ!NvSFWfH��2N��

QTYKO!W · J]L�Q!VXORqBufQTSco^º �l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø �
�K�� uKYK[v[vSFORq �l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø��
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 »>W<Q!NPO!Sco^Q!JMVXWB�
N^QR�2N^NPWB�2O!SFWfo^iBp@ORN^HKJMo^Q!VXO¶L��l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø� 
 K�`Ø Õ YKWfH)SF[+NPW<QTScbMLÒ���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø�$

 K�`ØF�`Ø »>[va³VXORQTSFWfo^N�Vcd0w
Sco£iBufJ`WfmFbMNvufo^ifNP[+N�p
ORN^HKJMo^Q!VXO��l���l�l���l�l����Ø<Ø�$
 K�`ØF� � ufQTSFZfJMbMJ]QRq_Î�}FNPO�z2J`[+N ���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø � �
 K�`ØF��� ufQTSFZfJMbMJ]QRq_�
N^QR�2N^NPW_»>WKaKYfQlufN^Q!L��l�l���l�l���l���l�l���l�l���l�l����Ø � �

 K� � ufN^b]N^o^Q�J]VfWB~�N^o£iKS<WfJ]L�[+L��l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø �  
 K� � �`Ø �ËSUL!JMo�SFWfH_»eHKNPScbMJ'�^N^H¾ufN^b]N^o^Q�J]VfW_~�N^o^iKSFWfJMLT[+L��l�l���l�l���l�l����Ø �  
 K� � � � ufJ'�^N+SFWfH · JML!Q!VXO¶q�J`W_p
ORN^HKJMo^Q!VXO4ufN^bMN^o^Q!VfORL¼�l���l�l���l�l���l�l����Ø�� �

 K��� »>[vaKORVc}fJ`Wfm p
ORN^HKJMo^Q!JMVXW¾YfL!J`Wfm¸SB~§YfbMQ!J`afbMN s VX[taKVXWfNPW<Q · q¿ZKO¶J]H��2O!S<Wfo£i
p@ORN^HKJMo^Q!VXO����l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��&�
 K���K�`Ø »>[vafbMNP[+NPW<QTScQ!JMVXWë���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��#�
 K���K� � �2N^LTYfbMQ!L����l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��# 

 K��� uKYK[v[vSFORq �l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø(� �
$ s VXWfo^b`YfL!JMVXWfL �l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø(� �

$K�`Ø s VXW<QTORJ`ZKYfQ!JMVXWfL ���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø(� �
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�K�`Ø n N^L�oPORJ`afQ!JMVXW{Vcd0ZKNPWfo^iK[vSFO�ºFLlSFWfHBQTifN^J`OÁJyWKaKYfQ�L!N^Q!Lä���l�l���l���l�l���l�l���l�l��� Ø� 
�K� � w'ÌXN^oPYfQ�J]VfWBL!QTSUQ!JML!Q!JMo^L4dkVXO
Q!N^L!QÁH)ScQTS�L!N^Q!L����l�l���l�l���l�l���l���l�l���l�l���l�l��� Ø�$
�)�`Ø s VXW<g)mXYKO!ScQ�J]VfWfL�YfL!N^HBdkVXO2QR�2Vc�>bMN^}FN^b�ScH)SFafQ�J]}<N�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO¶Lv�l���l�l���l�l��� � �
�)� � ~�JMLTaKORN^HKJMo^Q!JMVXW�O!SUQ!N^L4Vcd.�&� Ý �¹aKORN^HKJMo^Q!VXO¶L��l���l�l���l�l���l���l�l���l�l���l�l��� � �
�)��� p · z JyW<Q!NPOÆdkNPORNPWfo^NvaKNPO"Ø �F� � �<�F� Sco^o^N^L�L!N^L4dkVXO4Ô"LTiKSFORN¾�l�l���l���l�l���l�l���l�l��� � �
�)��� p · z JyW<Q!NPOÆdkNPORNPWfo^NvaKNPO"Ø �F� � �<�F� Sco^o^N^L�L!N^L4dkVXO4p�G�L ���l�l���l���l�l���l�l���l�l��� �KØ
�)��� s VXW<g)mXYKO!ScQ�J]VfWfL�YfL!N^HBdkVXO4�2O!S<Wfo£i s b`ScL�L!Jhg)oPScQ!JMVXW_S<WfH��2O!SFWfo^i�Õ3JMb]Q�NPORJ`Wfm ���l�l��� � �
�K�`Ø n N^Q�NPO![+J`WfJ`Wfm_ORNPaKNPScQ�JyWfm�aKScQ!Q!NPO!W�QRqKaKN ���l�l���l�l���l�l���l���l�l���l�l���l�l��� � �
�K� � p3SUQ!Q!NPO!WBZKORNPS<ºFHKVc��WtdkVXO�Ø�� Ý NPW<QTORqB�2z4� �l���l�l���l�l���l���l�l���l�l���l�l��� � �
�K��� p3SUQ!Q!NPO!WBZKORNPS<ºFHKVc��WtdkVXO �vÝ NPW<QTORq��ËzÁ�,�l�l���l�l���l�l���l���l�l���l�l���l�l��� �%�
�K��� Õ*ORN^jKYfNPWfo^q_SFWfH�Sco^oPYKO�Sco^q�VUd'aKScQ�Q!NPO!WfL4ZFq_O¶N^mFJMVXWÒ�l���l�l���l���l�l���l�l���l�l��� � �
�K��� Ô"NPWfNPO!Scb�L�QTScQ!JML!Q!JMo^L2dkVXO4p�G�L�aKScQ!Q�NPO!WfL×�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� � �
�K��� Ó.VXVXa{aKScQ!Q!NPO�WfL4}XL��0p�G�L/aKSUQ!Q!NPO!WfL§���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� � �
�K�� w0Å�N^o^Q4Vcd@ScHKHKJ`WfmÂifJML!Q!VfORqÂZfJMQ!LlZ<qÂaKScQ�Q!NPO!W�QRq¿a³N��l�l���l�l���l���l�l���l�l���l�l��� �&�
�K��$ Õ*ORN^jKYfNPWfo^q_SFWfH�YfQ!JMbMJ��PScQ!JMVXW{Vcd@p�G�L�aKSUQ!Q!NPO!WfL�Z<qBifJ]L�Q!VXORq�bMNPWfmFQTi �l���l�l���l�l��� �#�
�K��� zÁifN�ORVFbMNlVcd@ScH)SFafQ�J]}fJMQRqBJyW{Svp�G�L�aKORN^HKJMo^Q!VXO2�l���l�l���l�l���l���l�l���l�l���l�l��� �# 
�K�`Ø � zÁiKORN^LTifVFbMHKLÁd½VXO�QTifNlbMVXVXaÂg)bMQ!NPORJ`WfmÂ[\N^o£iKSFWfJMLT[ �l�l���l�l���l���l�l���l�l���l�l���  # 
�K�`ØFØ�~�JMLTaKORN^HKJMo^Q!JMVXW�O!SUQ!NlVcd@ÔlLTiKSFO¶NF�¿p�G�LP�)SFWfH_p�G�LTÜFÔ"LTiKSFORNl��ÜÀg)b]Q�NPO4SFWfH_bMVfVXa�g)bMQ!NPO  #�
�K�`Ø ufN^bMN^o^Q!JM}FNvifJML!Q!VfORqB}XL��0Ô"LTiKSFORN�Z<qBORN^mFJMVXW �l�l���l�l���l�l���l���l�l���l�l���l�l��� �#�
�K� � p�V<Q!NPWFQ�JySUb3dkVXO�Jy[taKORVc}XJ`Wfm§ÔlLTiKS<ORNÂS<WfH¸J`W<Q!NPOÆdkNPORNPWfo^N�deO¶N^NÂÔ"LTiKSFORNv�ÁJ]Q�i§L!N^bMN^o^Q!JM}FN

ifJML!Q�VXORq����l�l���l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �&�
�K��� s VXO!ORN^b`ScQ!JMVXW{ScoPORVFL�LËL�YKZKORVXYfQ!J`WfN�oPSUb]bML��l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �#$
�K��� s VXO!ORN^b`ScQ!JMVXW{ScoPORVFL�LËbMVfVXa_Z³VXHKJMN^Lv�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø � Ø
�K��� s ScbMbya³VFJ`WFQl}fLP�3L�N^b]N^o^Q�J]}<N�ifJML!Q!VXO¶qÂZ<q_ORN^mFJMVXW �l���l�l���l�l���l���l�l���l�l���l�l����Ø � �
�K��� »eHKNPWFQ�J dkqfJyWfm_[\VFL!Q4o^VXO�ORN^b`ScQ!N^H_ZKO!SFWfo^ifN^LlYfL!J`Wfm�aKORVcg)bMJ`Wfm§�l���l���l�l���l�l���l�l����Ø � �
�K�� s VX[vaKSFORJML!VfW�Vcd'SUb]bÍo^VXO!ORN^b`ScQ!JMVXW{ZKScL!N^H_[+N^Q�ifVXHKL �l���l�l���l���l�l���l�l���l�l����Ø � �
�K��$ s VXW<g)mXYKO!ScQ�J]VfWfL2d½VfO n YKScb · JML!Q�VXORqBÓ*NPWfmFQTi{ÔlLTiKSFO¶Nl�4JMQTiBufN^bMN^o^Q!JM}FNv|�a³H)ScQ!N��l����Ø<Ø �
�K��� s VXW<g)mXYKO!ScQ�J]VfWfL�dkVXO n YKScb · JML!Q�VXORq§Ó*NPWfmFQTi¾ÔlL�iKSFORNv�4JMQTi¾ufN^bMN^o^Q!JM}FN_|�aKH)ScQ!NBSFWfH

��N^QTYKO!W · JML!Q!VXO¶qÂufQTSUo£ºB�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø��
 K�`Ø n JhÅ�NPORNPWfo^N_Z³N^QÛ�2N^NPW¾Sco^oPYKO!Sco^q�Vcd�Z³N^L!QvaKORN^HKJMo^Q!VXO+SFWfH�Sco^oPYKO!Sco^q�Vcd4L!N^o^VXWfH�Z³N^L!Q

aKO¶N^HKJ]o^Q�VXO��l�l���l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø �F�
 K� � n JhÅ�NPORNPWfo^N_Z³N^QÛ�2N^NPW¾Sco^oPYKO!Sco^q�Vcd�Z³N^L!QvaKORN^HKJMo^Q!VXO+SFWfH�Sco^oPYKO!Sco^q�Vcd4L!N^o^VXWfH�Z³N^L!Q

aKO¶N^HKJ]o^Q�VXO r JyW<Q!NPOÆdkNPORNPWfo^N"deORN^NPxë�l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø �F�
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 K��� p
ORVXZKSFZfJMbMJMQRq_Vcd0Z³N^L!QlaKORN^HKJMo^Q!VXO�d½VXO2SvZKO�SFWfo£i�o^iKSFWfmFJ`Wfm�Vc}FNPO
Q!J`[+N&���l�l���l�l����Ø � �
 K��� »ÆWfoPORNPScL!N�J`W_[+JMLTaKORN^HKJMo^Q!JMVXWÑO!ScQ!NÁdeO¶VX[ÈL!N^bMN^o^Q!J`WfmBaKORN^HKJMo^Q!VXO�YfL!J`WfmÂaKORVUg)b]J`Wfm��l�l����Ø � �
 K��� ~�JMLTaKORN^HKJMo^Q!JMVXW�O!SUQ!N^L2dkVXO4p�G�L�ÜFÔlLTiKS<ORN4dkVXO3�tL!N^bMN^o^Q!JMVXW_[+N^o^iKSFWfJMLT[+L �l�l���l�l����Ø � $
 K��� ~�JMLTaKORN^HKJMo^Q!JMVXW�O!SUQ!N^L2dkVXO2L!JMÌ<�>o^VX[vaKVfWfNPWFQliFqKZKORJMHBdkVXO4�vL!N^bMN^o^Q!JMVXW�[+N^o^iKSFWfJMLT[+L§����Ø � �
 K�� �
N^L!QlifJML!Q!VXO¶q�bMNPWfmFQTifLÁdkVXO2p)G�LTÜFÔ"LTiKSFORNlL�N^b]N^o^Q�VXORL¼�l���l�l���l���l�l���l�l���l�l����Ø��KØ
 K��$ �
N^L!QlifJML!Q!VXO¶q�bMNPWfmFQTifLÁdkVXO
L!JMÌBo^VX[vaKVfWfNPWFQ�i<qKZKORJMH_L!N^bMN^o^Q!VXOë�l���l�l���l�l���l�l����Ø��#�
 K��� �
N^L!Q�L!J��^N^LlSFWfH_ifJML!Q!VXORq�bMNPWfmFQTifLÁd½VfO4p�G�LTÜ<ÔlLTiKSFO¶N�L!N^bMN^o^Q!VfORL��l���l�l���l�l���l�l����Ø��#�
 K�`Ø � s VXW<g)mXYKO!ScQ�J]VfWfL2d½VfO2~§Yfb]Q�J � · qKZKORJMH����l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��# 
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�87:9<;>= 1
� �`Ø n J`ScmfO!SF[ÈVcd@S+ÔlG�L4QR�2Vc�>bMN^}FN^bEaKORN^HKJMo^Q!VXO �l�l���l�l���l�l���l���l�l���l�l���l�l��� $
� � � n J`ScmfO!SF[ÈVcd@S+iFqKZKORJMH§ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO �l�l���l�l���l�l���l���l�l���l�l���l�l��� Ø �
�)�`Ø ´ N^J]mfiFQ!N^H{HKJML!QTORJ`ZKYfQ!JMVXW{Vcd@ZKO!SFWfo^ifN^L�Z<q�QRqKaKN¹���l�l���l�l���l���l�l���l�l���l�l��� �F�
�)� � n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd0L�QTScQ!JMo�ZKO!SFWfo^ifN^L�Z<q�N^ÌfN^oPYfQ!JMVXWÂdeORN^jKYfNPWfo^q �l���l�l���l�l���l�l��� � Ø
�)��� ´ N^J]mfiFQ!N^H{HKJML!QTORJ`ZKYfQ!JMVXW{Vcd3L!QTScQ�J]o�ZKO�SFWfo£ifN^L�ZFq�N^ÌXN^oPYfQ�J]VfWBd>ORN^jKYfNPWfo^q��l�l���l�l��� � Ø
�)��� ´ N^J]mfiFQ!N^H{HKJML!QTORJ`ZKYfQ!JMVXW{Vcd3L!QTScQ�J]o�ZKO�SFWfo£ifN^L�ZFq�QTSFºcNPWBO�ScQ!N �l���l�l���l�l���l�l��� �F�
�)��� s iKSFWfmFN�J`WÚQTSFºcNPW�O!ScQ!N�Z³N^QR�ËN^NPWBaKO¶Vcg)bMJyWfm_S<WfHBQ!N^L!Q�O!YKWfL¾���l���l�l���l�l���l�l��� � �
�)��� G�o^oPYKO!Sco^qBVUd'ZKScL�J]o+ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORL ���l�l���l�l���l�l���l���l�l���l�l���l�l��� � �
�)�� w0Å�N^o^Q4Vcd@� · zâL!J��^N�VXWB[+JMLTaKORN^HKJMo^Q!JMVXW§O�ScQ!N�Vcd'p�G�L����l�l���l���l�l���l�l���l�l��� �  
�)��$ s VX[vaKSFORJML!VfW�Vcd0QR�2Vc�>bMN^}FN^bEaKO¶N^HKJ]o^Q�VXORLÈ�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� � $
�)��� »Æ[vaKORVc}fJyWfmBÔlL�iKSFORN�YfL!J`WfmB�ËO�SFWfo£i s bySUL!L!Jhg)oPScQ!JMVXWÚVXO4�2O!SFWfo^i�Õ3JMb]Q�NPORJ`Wfm��l���l�l��� �#�
�)�`Ø � G�o^oPYKO!Sco^qBVUd'i<q¿ZKO¶J]H�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORL����l�l���l�l���l�l���l���l�l���l�l���l�l��� �&�
�K�`Ø n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd'ZKO�SFWfo£ifN^L�ZFqBaKScQ!Q!NPO�W�o^bySUL!LP�4Ø�� Ý NPWFQTO¶qÂ�2z4� �l���l�l���l�l��� � �
�K� � n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd'ZKO�SFWfo£ifN^L�ZFqBaKScQ!Q!NPO�W�o^bySUL!LP� �vÝ NPWFQ�ORq��2z4� �l�l���l�l���l�l��� �%�
�K��� s iKSFO!Sco^Q!NPO¶J]L�Q!JMo^L�Vcd3QTO!S<WfL!JMNPWFQ�ZfJ`ScL�N^H�aKScQ!Q�NPO!WfL �l�l���l�l���l���l�l���l�l���l�l��� �%�
�K��� s iKSFO!Sco^Q!NPO¶J]L�Q!JMo^L�Vcd3L!QTS<Zfb]N�ZfJ`ScL�N^H�aKScQ!Q�NPO!WfLÒ�l���l�l���l�l���l���l�l���l�l���l�l��� �%�
�K��� Õ*ORN^jKYfNPWfo^qBVcd'O¶NPaKNPScQ!J`WfmBaKScQ!Q!NPO�WfL����l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �%$
�K��� p
ORN^HKJMo^Q!JMVXW�Sco^oPYKO!Sco^q�Vcd@ORNPaKNPSUQ!J`WfmÂaKScQ�Q!NPO!WfL,���l�l���l�l���l���l�l���l�l���l�l��� �%�
�K�� Õ*ORN^jKYfNPWfo^qF� Sco^oPYKO�Sco^qF�)SFWfH�ZKN^L!Q�aKO¶N^HKJ]o^Q�VXO^�
Õ)VXOÆ�>QRqKaKNlaKScQ!Q!NPO�WfL4�l�l���l�l���l�l��� �KØ
�K��$ »Æ[vaKORVc}FNP[+NPW<Q4Vc}FNPO4S<WfH_J`WFQ�NPOÆd½NPO¶NPWfo^NldkVXO4ÔlL�iKSFORNF�KJ`[vaKORVc}FNP[\NPWFQ4Vc}FNPO2p�G�LP�@Õ�VXOÆ�

QRqKaKN+aKScQ!Q!NPO!WfLÈ�l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �#�
�K��� Õ*ORN^jKYfNPWfo^qF�XSco^oPYKO!SUo^qF�ÀSFWfH+ZKN^L!Q3aKORN^HKJMo^Q!VXOÇ� ´ ifJMbMN��>QRq¿a³N�aKSUQ!Q!NPO!WfL3SFWfH�SUb]Q�NPO!WKScQ!J`Wfm

aKSUQ!Q!NPO!WfLI�l�l���l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� �#�
�K�`Ø � »Æ[vaKORVc}FNP[+NPW<Q�Vc}FNPO*SFWfH�JyW<Q!NPOÆdkNPORNPWfo^N'd½VXO*Ô"LTiKSFORNF��J`[vaKORVc}FNP[+NPW<Q*VÀ}<NPO�p�G�LP� ´ ifJ]bMN��

QRqKaKN+aKScQ!Q!NPO!WfL4SFWfH�ScbMQ!NPO!WKScQ�JyWfm�aKScQ!Q!NPO!WfLâ�l�l���l�l���l�l���l���l�l���l�l���l�l��� �# 
�K�`ØFØ n J`ScmfO!SF[ÈVcd@aKNPOÛ�ÛScHKH)ORN^L!Ll[+JMÌXN^H{bMNPWfmFQTi_ifJML!Q�VXORqBaKORN^HKJMo^Q!VXO��l���l�l���l�l���l�l���  �
�K�`Ø � Ó.VXVXaÂg)bMQ!NPO�a³NPOÆdkVXO![vSFWfo^NlVfWBÔlLTiKSFO¶N,�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $ �
�K�`Ø s VXO!ORN^b`ScQ!JMVXWÚN^Ì¿S<[vafbMN�Ø ���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $#�
�K� � s VXO!ORN^b`ScQ!JMVXWÚN^Ì¿S<[vafbMN � ���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $#�
�K��� s VXO!ORN^b`ScQ!JMVXWÚN^Ì¿S<[vafbMN��,���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $&�
�K��� s VXO!ORN^b`ScQ!JMVXWÚN^Ì¿S<[vafbMN"�����l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� $#�
�K��� Õ3JMN^bMHKLlJ`W_ORN^o^VfORH�d½VfO2NPSco^i�o^VXO!ORN^b`ScQ!N^H_ZKO�SFWfo£i-���l�l���l�l���l���l�l���l�l���l�l��� $# 
�K��� ufN^bMN^o^Q!JM}FNvifJML!Q!VfORqB}XL��0Ô"LTiKSFORNÐ�l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l��� � �
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�K�� ´ N^J]mfiFQ!N^H{HKJML!QTORJ`ZKYfQ!JMVXW{Vcd@ZKO!SFWfo^ifN^L�Z<qÂZ³N^L!Q/aKO¶N^HKJ]o^Q�VXO2�l���l���l�l���l�l���l�l��� �KØ
�K��$ ~�JMLTaKORN^HKJMo^Q!JMVXW�O!SUQ!NlVcd@ufN^b]N^o^Q�J]}<N · JML!Q!VXO¶qÂaKORN^HKJMo^Q!VfO2}XL��@ifJML!Q!VXORq�bMNPWfmFQTi����l�l��� �#�
�K��� Õ*ORN^jKYfNPWfo^qBVcd'ZKO�SFWfo£ifN^L��4JMQTi�o^VXO�ORN^b`ScQ!JMVXW_SUoPORVFL!L2LTYKZKORVfYfQ!J`WfN�oPScbMbMLB���l�l���l�l��� �# 
�K�`Ø � w'Ì¿S<[vafbMN�Vcd3o^VXO!ORN^b`ScQ�J]VfW_ScoPORV<L!L2LTYKZKORVXYfQ!J`WfN�oPScbMb]L�J`WBmFV��l���l���l�l���l�l���l�l��� �#$
�K�`ØFØ�Õ*ORN^jKYfNPWfo^qBVcd'ZKO�SFWfo£ifN^L��4JMQTi�o^VXO�ORN^b`ScQ!JMVXW_SUoPORVFL!L2bMVXVfa_ZKVfHKJMN^L×�l�l���l�l���l�l����Ø �F�
�K�`Ø � Õ*ORN^jKYfNPWfo^qBVcd'ZKO�SFWfo£ifN^L�o^VXO!O¶N^bySUQ!N^HB�4JMQTiBQ�ifNloPScbMbya³VFJ`WFQ��l���l���l�l���l�l���l�l����Ø �F�
�K�`Ø�� n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd'ZKO�SFWfo£ifN^L�ZFqBZKN^L!Q�o^VXO!O¶N^bySUQ!JMVXWBZKScL!N^H�aKORN^HKJMo^Q!VXO-�l���l�l���l�l����Ø � �
�K�`Ø)� n YKSUb · JML!Q�VXORqBÓ*NPWfmFQTi{ÔlLTiKSFO¶N��4JMQTi{ufN^bMN^o^Q!JM}FNv|�a³H)ScQ!N��l���l���l�l���l�l���l�l����Ø � �
�K�`Ø���p�NPOÛd½VXO�[vSFWfo^NlVcd n YKScb · JML!Q�VXORqBÓ*NPWfmFQTi{ÔlLTiKSFO¶Nl�4JMQTiBufN^bMN^o^Q!JM}FNv|�a³H)ScQ!N¹���l�l����Ø<ØFØ
�K�`Ø���ufN^bMN^o^Q!JMVXW\~�N^o^iKSFWfJMLT[ d½VfO�S n YKSUb · JML!Q�VXORqlÓ*NPWfmFQTi+ÔlL�iKSFORN3�4JMQTi�ufN^b]N^o^Q�J]}<N�|�aKH)SUQ!N

S<WfH��2N^QTYKO�W · J]L�Q!VXORqBufQTSco^º ���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø��
�K�`Ø� �p�NPOÛd½VXO�[vSFWfo^NlVcd n YKScb · JML!Q!VfORqÂÓ.NPWfmFQTi_Ô"LTiKSFORN��4JMQTi_ufN^bMN^o^Q!JM}FNv|�aKH)ScQ�N�SFWfH��2N��

Q�YKO!W · JML!Q!VXORqBufQTSco^º,�l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø��
 K�`Ø n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd'ZKO�SFWfo£ifN^L�ZFqBZKN^L!QlaKORN^HKJMo^Q!VXO-���l�l���l�l���l���l�l���l�l���l�l����Ø<Ø��
 K� � n JML!Q�ORJ`ZKYfQ!JMVXW{Vcd'ZKO�SFWfo£ifN^L�ZFqBZKN^L!QlaKORN^HKJMo^Q!VXO r J`WFQ!NPOÛd½NPORNPWfo^N"deO¶N^NPx2�l���l�l���l�l����Ø �F�
 K��� s iKSFWfmFN�J`W{ZKN^L!Q�aKO¶N^HKJ]o^Q�VXO�Z³N^QR�ËN^NPWBaKO¶Vcg)bMJyWfm_S<WfHBQ!N^L!Q�O!YKWfLB���l�l���l�l���l�l����Ø � �
 K��� p�G�LTÜFÔ"LTiKSFORNlL!N^bMN^o^Q!JMVXW�[+N^o^iKSFWfJMLT[+L �l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø�� �
 K��� ufJMÌBo^VX[taKVXWfNPW<Q�L�N^b]N^o^Q�J]VfW_[+N^o^iKSFWfJMLT[+LI���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø�� �
 K��� ~§YfbMQ!Jh� · q¿ZKORJMH �l�l���l�l���l���l�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��#�
 K�� p�G�LTÜFÔ"LTiKSFORNl}fLP�3~§YfbMQ!Jh� · qKZKORJMHÒ�l���l�l���l�l���l�l���l�l���l���l�l���l�l���l�l����Ø��#$
 K��$ p�G�LTÜFÔ"LTiKSFORNl}fLP�3~§YfbMQ!Jh� · qKZKORJMH§ZFqBZKNPWfo^iK[vSFO�º �l���l�l���l���l�l���l�l���l�l����Ø��#�
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�ËO�SFWfo£i"J`WfL!QTO!Yfo^Q!JMVXWfL3SFORN3YfL!N^H�Q!V4o^ifVXVFL�N3��ifJMo£i�aKScQTi�Q!V
dkVFbMb]Vc�¾QTiKORVXYfmfi�S4aKO¶VFmXO!SF[Ú���ËO�SFWfo£ifN^L
oPSFW�ZKN�YfL!N^HÑQ!VBJ`Wfo^byYfHKN_S�L�YKZKORVXYfQ!J`WfNvJ`WÑL!N^}FNPO!Scb3afb`Sco^N^L�J`W¾SBaKORVFmXO�SF[B��z4ifN^q�oPSFW�Z³N�YfL!N^H§Q!V
ScbMb]Vc�ÈSBbMVXVfa§ZKVfHKq§Q!V_Z³N�N^ÌfN^oPYfQ!N^H¸ORNPa³NPScQ!N^HKbMqF�@SFWfHÑQTifN^q�oPSFW§ZKNBYfL!N^H§Q�V_N^ÌfN^oPYfQ!N�S_afJMN^o^N�Vcd
o^VXHKNlVXWfbMq�Jhd0L!Vf[+N�o^VfWfHKJ]Q�J]VfWBJML�[+N^QP�3�2O!SFWfo^ifN^L�SFO¶N�J`W<Q!N^mXO!Scb*Q!V�QTifN�d>YKWfo^Q!JMVXW�Vcd0[+V<L!Q4aKORVFmXO!S<[+L
SFWfHÉS<aKaKNPSFO"d>ORN^j¿YfNPW<Q!bMqF�¸»eQ+J]LtN^L!Q!J`[vScQ!N^H¾QTiKScQ+N^}FNPO¶q�gKd½Q�iIH�J`WfL!QTO�Yfo^Q!JMVXW¾QTiKScQ+JML+N^ÌXN^oPYfQ!N^H�JML�S
ZKO!SFWfo^i*�

�ËO�SFWfo£ifN^LloPS<YfL!N�aKORVfZfb]NP[\L�d½VXOÁaKORVXo^N^L�L!VXORLÁd½VfO2QR�ËV�ORNPScL!VXWfL��4�ËO�SFWfo£ifN^L�oPSFWÚo£iKSFWfm<N�QTifN�J)VÀ�
QTiKORVXYfmXiÑQTifN_aKORV<mXO!SF[B�'L!V§QTifN_WfN^ÌfQvJ`WfL!QTO!Yfo^Q�J]VfW�JML�WfVFQ�SUb]�4S�qfL�Q�ifNBJyWfL�QTO!Yfo^Q!JMVXWÉd½VFbMbMVc�4J`Wfm§L!N��
j¿YfNPW<Q!J`ScbMbMq�S�dkQ!NPOÁQTifN�ZKO!S<Wfo£i*�4�2O!SFWfo^ifN^L�oPSFW�ScbML!VÂZ³N�o^VXWfHKJMQ!JMVXWKSUb½�ÍL!VvJMQlJML/WfV<Q/ºfWfVc��WBYKWFQ�J]b3Q�ifN
ZKO!SFWfo^ivJML4N^ÌfN^oPYfQ!N^HB��ifN^QTifNPO�QTifN/WfN^ÌfQ4J`WfL!QTO�Yfo^Q!JMVXW�JML4QTifNlWfN^ÌXQ2L!N^jKYfNPWFQ�JySUb�VXO
QTifN�JyWfL�QTO!Yfo^Q!JMVXWBScQ
QTifN�ZKO!SFWfo^i�QTSFORm<N^QP�

»>WtNPSFORbMq�aKORVfo^N^L!L!VXO�HKN^L�J]mfWfLP�fJyWfL�QTO!Yfo^Q!JMVXWfL4�2NPORN
dkN^Q!o^ifN^HÂSFWfHtN^ÌXN^oPYfQ!N^H�VXWfNlScQ@SlQ�Jy[\NF�0�
qvQ�ifN
Q!J`[+N�QTifN"d½N^Q�o£i�VcdËStWfN^�¼J`WfL!QTO�Yfo^Q!JMVXW{L!QTSFORQ�N^H��KQTifN�Q�SFORmFN^Q4ScHKH)ORN^L�L/SFWfH{o^VXWfHKJMQ!JMVXW{Vcd@S�aKORN^}fJMVXYfL
ZKO!SFWfo^i§�4ScLvScb`ORNPScHKq¾ºXWfVc��W*�¾z4ifNÂaKO¶VXo^N^L!L�VXO+ScbM��S�qfLvºXWfN^�È��ifJMo^i�J`WfL!QTO!Yfo^Q�J]VfW¾Q!V{d½N^Q!o^i¾WfN^ÌXQP�
· Vc�2N^}FNPO^��J`W�afJ`aKN^bMJ`WfN^H¼aKORVfo^N^L!L!VfORLP�3QTifNBN^ÌfN^oPYfQ!JMVXW¾VcdlL!N^}FNPO�Scb@J`WfL!QTO�Yfo^Q!JMVXWfL�JMLvVc}FNPO¶byS<aKaKN^H���»>W
SBafJya³N^bMJyWfN^HâaKORVfo^N^L!L!VXO^�*Q�ifN�J`WfL!Q�O!Yfo^Q!JMVXW d½VFbMbMVc�4J`Wfm_QTifNvZKO!S<Wfo£i§WfN^N^HKL�Q!VBZKN+dkN^Q!o^ifN^H¸ZKN�dkVXORNvQ�ifN
ZKO!SFWfo^i§JMLvN^ÌfN^oPYfQ!N^H�� · Vc�2N^}FNPO^��QTifNBWfN^ÌXQ�dkN^Q!o£i¾ScHKH)ORN^L�LvJML\WfV<Q�q<N^Q\ºfWfVc��W*��z4ifJML�aKORVXZfbMNP[ JML
ºXWfVc��WBScL2QTifN+ZKO!SFWfo^iBaKORVXZfbMNP[B�

»«d.WfV<QTifJ`WfmlJ]L3HKVfWfNËSFZ³VXYfQ3QTifNËZKO�SFWfo£i+aKORVfZfb]NP[Ú�FZKYKZKZfb]N^L
�4JMbMb)ZKN2J`WFQTO¶VXH)Yfo^N^HvJ`W<Q!V�QTifNËafJ`aKN^bMJ`WKN
KMLONQPSR&T0U#TMN&VWR&XZY\[W]�^0_`^WTbadc�N"PSR�c�^0a)c�^W^WTe[MPWYFPSc�fgNih%f\NQYgjFTe[MY�kFT8lbm)nofgpqPSR&T0c�N`^WPS[W_`VbPSc�f\N`^4Yg[MT0U�[MYgN&VWR`Tb^br

Ø



S�d½Q�NPO2QTifNvZKO!SFWfo^i*�lufJyWfo^NtQTifN+QTSFORmFN^Q�ScHKH)ORN^L!LlSFWfH�o^VXWfHKJMQ!JMVXW�Vcd@Q�ifN\ZKO�SFWfo£iÚJML�WfVFQ/ºfWfVc��W�YKWFQ�J]b
S�d½Q�NPO2QTifN�ZKO�SFWfo£i�JMLlN^ÌfN^oPYfQ!N^H��*ScbMb0afJ`aKN^bMJ`WfN�L!QTScmFN^L�ZKN�dkVXORN�Q�ifN�N^ÌfN^oPYfQ!N�L!Q�ScmFNl�4JMbMb0Z³N�g)b]bMN^H��4JMQTi
ZKYKZKZfb]N^L+ZFq{QTifN+Q!J`[+NvQTifNvZKO!S<Wfo£i{JML�ORNPScHKq{Q!V�N^ÌfN^oPYfQ!NF�+»«d4SFW{JyWfL�QTO!Yfo^Q!JMVXW�N^ÌfN^oPYfQ!N^L�JyW QTifN�s)Q�i
L!QTScmFNF�
QTifNPORN{�4JMbMb/Z³Ntsvu¼Ø{ZKYKZKZfb]N^L�aKNPO�ZKO!SFWfo^i*�¹w@Sco^i¾Vcd�QTifN�ZKYKZKZfbMN^L_ORNPaKORN^L!NPW<Q!L�QTifN_bMVFL!Q
VXaKaKVXO¶QTYKWfJMQÛq�Q!VvN^ÌfN^oPYfQ!N+SFW�J`WfL!QTO!Yfo^Q!JMVXW*�

»>W�LTYKa³NPORL!oPScb`SFO�aKORVfo^N^L!L!VXORL��*QTifN�aKORVXZfbMNP[ J]L+[+VXORN�L!NPORJMVXYfL+ScLlNPSco^i�afJ`a³N^b]J`WfN{L!QTScmFN�oPSFW§ifVFbMH
L!N^}FNPO!Scb2J`WfL!QTO�Yfo^Q!JMVXWfLP�¾Õ)VXO+S{LTYKa³NPORL!oPScb`SFOvaKO¶VXo^N^L!L�VXO+oPSFaKSFZfbMNBVcd�N^ÌXN^oPYfQ!J`Wfmxw¾J`WfL!QTO!Yfo^Q!JMVXWfL�aKNPO
o^qXo^bMNF�fQTifN4WXYK[+Z³NPO3Vcd�ZKYKZKZfb]N^LÁJ]L r s�uBØPxzy"w*��w@Sco^ivZKYKZKZfbMN�L�Q!JMb]b*ORNPaKORN^L!NPW<Q!L3QTifNÁb]V<L!Q@VXaKa³VXORQTYKWfJMQRq
Q!V+N^ÌXN^oPYfQ!N+SFWtJyWfL�QTO!Yfo^Q!JMVXW*�2z4ifN�WfYK[�Z³NPO4VUdEo^qXo^bMN^L�bMVFL!Q4H)YfN�Q!V+NPSco£iBZKO�SFWfo£i�JML4Q�ifNlLTSF[+NlJ`WBQ�ifN
afJya³N^bMJyWfN^HâSFWfH§LTYKa³NPORL!oPScb`SFO+aKORVfo^N^L!L!VfORLP�EZKYfQ�QTifNvLTYKa³NPORL!oPScb`SFO�aKORVfo^N^L!L!VXO"oPSFW�HKV�[+Yfo^i�[+VXORNvJ`W
QTiKScQ�a³NPORJMVXH¾Vcd�Q�Jy[\NF�BÕ)VXO"N^Ì¿S<[vafbMNF�Eo^VfWfL!JMHKNPOvS
�c�>�4S�q�LTYKaKNPO¶L!oPScb`SFO r w|{6�fx�aKORVfo^N^L!L!VXO"��ifNPORN
ZKO!SFWfo^ifN^L@SFORN2N^ÌXN^oPYfQ�N^HvJ`WvQTifN8�cQ�i�afJ`a³N^b]J`WfNlL!Q�ScmFN r s}{~�Fx^�3»«d*N^}FNPORq"gKd½QTi\JyWfL�QTO!Yfo^Q!JMVXW+JML2SlZKO!SFWfo^i
JyWfL�QTO!Yfo^Q!JMVXW*��QTifNPORN+�4JMbMb4ZKN �<� ZKYKZKZfb]N^L�dkVXO�N^}FNPORq|�BYfL!N�d>Yfb@J`WfL!Q�O!Yfo^Q!JMVXWfL+N^ÌXN^oPYfQ�N^H�� n YfNvQ!VBQ�ifN
ZKO!SFWfo^i�aKORVfZfb]NP[Ú�KVXWfbMq �<�FÙ Vcd�QTifNlN^ÌXN^oPYfQ�J]VfWBZKSFWfHK�4JMHKQTiBJML4YfL!N^HBQ!V+N^ÌfN^oPYfQ!NlJ`WfL!QTO!Yfo^Q�J]VfWfLP�@z4ifN
QTORNPWfH�J`W§aKORVfo^N^L!L!VXOÁHKN^L!JMmXW�JML�Q�VÀ�4SFO¶HKL4�4JMHKNPOlJML!LTYfN�SFWfH�HKN^NPaKNPO�afJ`a³N^b]J`WfN^LP�0deYKORQ�ifNPOlScmFmXO!S�}cScQ!J`Wfm
QTifN�ZKO!SFWfo^iBaKORVXZfbMNP[B�

�ËO�SFWfo£i�aKORN^HKJMo^Q!JMVXW J]LlVfWfN��4S�qBVcd@HKNPScbMJ`Wfm_�ÁJ]Q�i_Q�ifN\ZKO�SFWfo£i�aKORVfZfb]NP[Ú�lGÒZKO!SFWfo^i�aKORN^HKJMo^Q!VXO
YfL!N^LEQ�ifNËoPYKO�ORNPWFQÍdkN^Q!o£i+ScHKH)O¶N^L!LEQ�V/aKORN^HKJMo^Q3��ifN^Q�ifNPO3S�ZKO!S<Wfo£i��4JMbMb)ZKN
dkN^Q!o£ifN^H+QTifJML3o^qfo^bMNF�F��ifN^QTifNPO
QTiKScQEZKO!S<Wfo£i��4JMbMb)ZKN2QTSFºUNPWlVXO�WfV<QP�FSFWfH���iKScQEQ�ifN@QTSFO¶mFN^QEScHKH)ORN^L�L3Vcd)QTifNËZKO�SFWfo£i�JMLP�3z4ifN2aKORN^HKJMo^Q!VXO
YfL!N^L�Q�ifJ]LBJ`W<dkVXO![vSUQ!JMVXW�Q!VÑHKN^o^J]HKNÑ��ifNPORN_Q�V�d½N^Q�o£iÉdeORVf[,J`W-QTifN�WfN^ÌfQ�o^qXo^bMNF� ´ ifNPWâS¾ZKO!SFWfo^i
aKORN^HKJMo^Q!VXO�JML�YfL!N^H��ÍQTifNvZKO!SFWfo^i§aKNPWKSUb]QRq{J]L�VXWfbMq�L!N^NPW�JhdËQTifNvZKO!S<Wfo£i�JML�[+JMLTaKO¶N^HKJ]o^Q�N^H��vG ifJMmXifbMq
Sco^oPYKO!ScQ!N�ZKO!SFWfo^i�aKORN^HKJMo^Q!VfO@JML4Q�ifNPORN�d½VfORN�Sl}<NPORqvJ`[vaKVfORQTSFW<QË[+N^o^iKSFWfJMLT[ðdkVXO
ORN^H)Yfo^J`WfmvQTifNlZKO!SFWfo^i
aKNPWKScbMQRqBJ`W_SvifJMmXi{aKNPOÆdkVXO![vS<Wfo^N�[+JMoPORVXaKORVfo^N^L!L!VXOÇ�
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z4ifNÂYfbMQ!J`[vSUQ!N�m<VXScb3Vcd�SFW<q��ËVfO!ºBN^ÌKSF[+J`WfJ`Wfm¸ZKO!SFWfo^ifN^L�JML+Q!V�ORN^H)Yfo^N�Q�ifN�ZKO!SFWfo^i§N^ÌfN^oPYfQ!JMVXW
aKNPWKScbMQRqF���ËO�SFWfo£i�aKO¶N^HKJ]o^Q�J]VfW�JML�VfWfNB��S�q�VcdlHKVFJ`Wfm§QTifJMLP��z4ifNBmFVfScb@VcdlQTifJMLvHKJML!L!NPO¶QTScQ!JMVXW¾JMLvQ!V
N^Ì¿SF[\JyWfN�ZKO!SFWfo^i§ZKNPiKS�}fJ]VfOlQ!VBJMHKNPW<Q!Jhd½q§J`W���ifJ]o^iÑ��S�qfL/ZKO�SFWfo£ifN^L+SFORN�aKO¶N^HKJ]o^Q�SFZfbMNF�EL�VBQTiKScQlQTifJML
JyW<dkVXO![tScQ!JMVXW�oPSFWBZ³N�YfL!N^H{Q!VvHKN^L!JMmXW{ZKN^Q!Q!NPOÁZKO!SFWfo^iBaKORN^HKJMo^Q!VXORLP�

G1ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXO��2VXO!º<LEZFqlmfYfN^L!L!J`WfmlQTifNËWfN^ÌfQ�VXYfQ!o^VX[+N
Vcd S4ZKO!S<Wfo£i*�3zÍV�HKV�QTifJML3o^VXO!ORN^o^Q�b]qF�
QTifNvaKORN^HKJMo^Q!VXO+[+YfL!QlJ`W�L!VX[+N+�4S�q�YKWfHKNPORL�QTSFWfH¸ifVc�ÐQTifN�ZKO�SFWfo£i J]L�bMJyºUN^b]qÑQ!V_ZKNPiKS�}FNF�ÍL!V_JMQ�oPS<W

�



HKN^H)Yfo^Nl��iKScQ2QTifN�b]J`ºcN^bMq_WfN^ÌfQ4VXYfQ!o^Vf[+N4JMLP� · Vc�ËN^}<NPO^�FQTifN�aKO¶N^HKJ]o^Q�VXO2�4JMbMb*VXWfbMqÂZ³N�SFZfbMNlQ!V+N^Ì¿afbMVFJMQ
QTifN+QÛqKaKNtVcd�Z³NPiKSP}fJMVXO�QTiKScQlJMQ+iKScL�ZKN^NPW�HKN^L�J]mfWfN^H¸Q!VBHKN^Q�N^o^QP��zÁifJ]L�bMNPSP}<N^L�JMQ�YKa{Q!VBQTifN�ZKO!SFWfo^i
aKORN^HKJMo^Q!VXO�HKN^L!JMmXWfNPO"Q!V_YKWfHKNPORL!QTS<WfH§QTifNvZKNPiKS�}fJ]VfO�Vcd�ZKO!S<Wfo£ifN^LP��SFWfH§YfL!N+QTifJML�YKWfHKNPORL�QTSFWfHKJ`Wfm_Q!V
HKN^L!JMmXW_Z³N^Q!Q!NPO4aKORN^HKJMo^Q!VfORLP�

~ S<WFq+L!QTYfHKJMN^L
JyW<}FN^L!Q�J]mfScQ!NlifVÀ��Q�VlJy[taKORVc}FN4QTifN�[\N^o£iKSFWfJMo^L2VcdEZKO!SFWfo^ivaKORN^HKJMo^Q!VfORL4ZFq+J`[vaKORVc}<�
JyWfm�o^VXW<g)mXYKO�ScQ!JMVXWfLP�*ORN^H)Yfo^J`WfmBJ`WFQ!NPOÛd½NPORNPWfo^N+VXO�VFQTifNPO4[+NPS<WfLP� ´ iKScQ�[+VFL�Q4Vcd3QTifN^L!N�L�QTYfHKJMN^L�iKSP}<N
JyWto^VX[v[\VXW+JML2QTiKScQ@Q�ifN^qvQTORq+Q!V�[+VfORN4NF��o^JMNPW<Q!bMq�N^ÌKafbMVFJMQ4QTifN�ZKO!S<Wfo£i�ZKNPiKS�}fJ]VfO@�2N�SUbyO¶NPScHKq�ºfWfVÀ�
SFZKVXYfQ��0zÁifJ]LÁJ]L�YfL!N�deYfb*J`WBJMQ!L�N^b d!�)ZKYfQ2Q!V+mFV�VXWfNlL!Q!NPa\deYKO¶QTifNPO
J]QÁJ]LÁJy[taKVXORQ�SFWFQ2Q!V+YKWfHKNPORL!QTS<WfH_ifVÀ�
ZKO!SFWfo^ifN^L�ZKNPiKS�}FNF� ´ JMQTi�SFW�YKWfHKNPORL!Q�SFWfHKJ`Wfm¸Vcd�ZKO!SFWfo^i�ZKNPiKS�}fJMVXO^�
oPYKO!ORNPW<Q�aKORN^HKJMo^Q!VXORLtoPSFW�ZKN
N^Ì¿SF[\JyWfN^HÑQ!V�L�N^N���ifN^QTifNPO�QTifN^q_oPS<afQTYKORN+QTifJML�Z³NPiKSP}fJMVXO^��»½dËoPYKO!O¶NPWFQ�aKORN^HKJMo^Q!VfORLlHKV_WfVFQloPSFafQTYKO¶N
SvQRqKaKN�VUdËZKO!SFWfo^i_ZKNPiKS�}fJMVXO^��WfN^�ÐaKORN^HKJMo^Q!VXORLloPSFW{ZKNvZKYfJMbMQ�Q!VvoPS<afQTYKORN+QTifJML/Z³NPiKS�}XJMVXO^��S<WfH_QTifNPW
QTifN�[+N^o^iKSFWfJMo^L�Vcd3QTifN�WfN^�ÐaKORN^HKJMo^Q!VXORLÁoPSFW_Z³N�QTYKWfN^H��

AED�� îÖ�"�
(*�!(Òï��*�2� �����2
4�

G�L+[+JMoPORVXaKORVfo^N^L!L!VXO�afJ`aKN^bMJ`WfN^L�mFN^Q�HKN^NPaKNPO+SFWfH§�ÁJ]HKNPOÇ��QTifN�WfN^N^HÑdkVXOl[+VXORN�Sco^oPYKO!ScQ!N�ZKO!SFWfo^i
aKORN^HKJMo^Q!JMVXW{mXORVc�4LP�3|�WfHKNPORL!QTSFWfHKJ`Wfm�o^VXWfHKJMQ!JMVXWKScb3ZKO!SFWfo^i_Z³NPiKSP}fJMVXO4aKORVc}fJMHKN^L/SFWÚJ`[vaKVXO¶QTSFW<Q@dkVXYKW<�
H)ScQ!JMVXWtdkVXO2QTifNlHKN^L!JMmXWÚVcd@ZKN^Q!Q!NPO�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO¶LP�Ë»½d0q<VXYBYKWfHKNPORL!QTS<WfH�ifVc�¼SvZKO!S<Wfo£i�JML�b]J`ºcN^bMq
Q!VvZKNPiKS�}FNF�KqFVfY�oPSFWBHKN^L!JMmXW{SvZKN^Q�Q!NPO4ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO�dkVXO2JMQP�

»>WâQTifJMLBHKJML!L!NPO¶QTScQ!JMVXW-o^VXO!O¶N^bySUQ!JMVXWâSFWfH¹ZKO!SFWfo^i�N^ÌfN^oPYfQ!JMVXW¹aKScQ!Q�NPO!WfLÂS<ORN�N^Ì¿SF[\JyWfN^HâQ!V¾o^VXW<�
QTORJ`ZKYfQ!N�Q�V�SvZKN^Q�Q!NPO�YKWfHKNPO¶L!QTSFWfHKJ`WfmBVcd@ifVc�¼ZKO!SFWfo^ifN^L/Z³NPiKS�}FNvSFWfH_ifVc�¼QTifN^q�oPSFW{ZKNvaKORN^HKJMo^Q!N^H��
�ËO�SFWfo£i{ZKNPiKS�}fJ]VfOlJMLlo^b`ScL!L!Jhg)N^H¸SFWfH�jKYKSFW<Q!Jhg)N^H���SFWfH�J]QlJMLlLTifVc��W{QTiKSUQ4L!VX[+N+Vcd@Q�ifJ]L�Z³NPiKS�}XJMVXO�JML
WfVFQ+oPSFafQTYKORN^H�ZFq¾N^ÌfJ]L�Q!J`Wfm¸aKORN^HKJMo^Q!VXORL��¸ufN^}FNPO!SUbËWfN^� aKORN^HKJMo^Q!VfO+HKN^L!JMmXWfL�SFO¶NÂaKORVfaKVFL!N^H�Q�V_QTSFºUN
ScHK}ÀSFW<QTScm<NvVcd4QTifNBZKNPiKS�}XJMVXO�QTiKSUQ�JMLvL!N^NPW*��z4ifN^L!NBaKORN^HKJMo^Q!VXORLvSFO¶N�[+VXORN�Sco^oPYKO!ScQ!N�QTiKSFWÑL!J`[+JMb`SFO
N^ÌXJML!Q!J`WfmBaKORN^HKJMo^Q!VXORL��
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� z4ifJMLvHKJML!L!NPORQ�ScQ!JMVXWÑo^VXWFQ�ORJ`ZKYfQ!N^L+Q!V�S{ZKN^Q!Q!NPO+YKWfHKNPORL�QTSFWfHKJ`Wfm§Vcd�ifVc�äZKO!SFWfo^ifN^L\Z³NPiKS�}FNÂZ<q
o^b`ScL!L!JhdkqXJ`Wfm_SFWfHBjKYKSFW<Q!Jhd½qfJ`WfmÂifVc�¼ZKO!S<Wfo£ifN^LlSFORNlaKORN^HKJMo^QTSFZfbMNF�

� �2ScL!N^H_VfWBVXWfNlQRqKaKN�VUd'ZKO!S<Wfo£i{ZKNPiKS�}XJMVXOÁQTiKScQÁJ]LÁd>ORN^j¿YfNPW<Q!bMqBL!N^NPW*�*SvWfN^�Ð[+N^o£iKS<WfJ]L�[B�)Q�ifN
bMVXVXaÂg)bMQ!NPO^��QTiKScQ�YfL!N^LlS+LTa³N^o^J`ScbMJ'�^N^H¾aKNPOÆ�ÛScHKH)O¶N^L!L/ifJML!Q�VXORqBJML�J`W<QTORVfH)Yfo^N^H��4»kQ4JML�LTifVc��W�QTiKScQ

�



QTifJML/[\N^o£iKSFWfJMLT[9oPSFW�J`[vaKORVc}FNlQ�ifN�Sco^oPYKO!SUo^q�Vcd3N^ÌfJ]L�Q!J`WfmÂaKORN^HKJMo^Q!VfORLP�

� �2ScL!N^HâVXW-QTifN_VfZfL!NPOR}ÀSUQ!JMVXWfL_SFZKVfYfQ�o^VXO�ORN^b`ScQ!JMVXW-J`WâQTifJMLBHKJML!L!NPORQTSUQ!JMVXW*��S¾WfN^� aKORN^HKJMo^Q!VXO^�
n YKScb · JML!Q!VfORq�Ó*NPWfm<QTi�ÔlLTiKSFO¶N��4JMQTi�ufN^bMN^o^Q!JM}FNB|�a³H)ScQ!NF�*JMLlJ`WFQTO¶VXH)Yfo^N^H��+z4ifJML�aKORN^HKJMo^Q!VXO�JML
LTifVc��W{Q!VBSco£ifJMN^}FN+bMVc�2NPOl[+JMLTaKORN^HKJMo^Q!JMVXW§O!SUQ!N^L�Q�iKSFW{VFQTifNPOÁo^VX[vaKSFO!S<Zfb]N+o^VXO�ORN^b`ScQ!JMVXW�ZKScL!N^H
[+N^QTifVfHKLP�K��ifJMbMNvYfL!J`Wfm�L�Jy[tafb]NPO�iKSFORHK�4SFO¶NlQTiKSFW�QTifNlo^bMVFL!N^L�Q�o^VX[taKN^Q!J`WfmBaKORN^HKJMo^Q!VXORLP�

� �2ScL!N^HâVXW�SÑL!QTYfHKq�VUd�ifVÀ�×aKORN^HKJMo^Q!VXO¶L�J`W<Q!NPO!Sco^QP��S¸i<qKZKORJMH ZKO�SFWfo£i-aKORN^HKJMo^Q!VXO�QTiKSUQ�YfL!N^L
[+VXORN�QTiKSFW{QR�2Vvo^VX[va³VXWfNPWFQlaKORN^HKJMo^Q!VXO¶LlJ]LlJ`W<QTORVfH)Yfo^N^H���z4ifJML�aKORN^HKJMo^Q!VXO�JMLlLTifVc��WÚQ!VBiKSP}<N
 ��TØFØ Ù dkN^�ËNPO�[+JMLTaKORN^HKJMo^Q!JMVXWfL�QTiKSFWÚN^ÌXJML!Q!J`Wfm_i<q¿ZKO¶J]H§ZKO!S<Wfo£i{aKORN^HKJMo^Q!VXORL�dkVXO��&�vQ!V�Ø�$#$ Ý �
aKORN^HKJMo^Q!VXORL��Ë»Æ[vaKORVc}FNP[+NPW<Q!L4SFORNlL!N^NPWÂd½VfOËSUb]b�L!J��^N^L�byS<ORmFNPO2QTiKS<W�Ø�$ Ý ���
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z4ifJML3HKJ]L�L!NPORQTScQ�J]VfW�JML3HKJM}fJ]HKN^H�J`WFQ�VQ$Áo£iKS<afQ!NPORLP� s iKSFafQ�NPO � HKN^L!oPORJ`ZKN^L2ORN^b`ScQ!N^H+�2VXO!º�� s iKS<afQ!NPO��
HKN^L!oPORJ`ZKN^L�QTifNlL!J`[+Yfb`ScQ!JMVXWBNPW<}fJyO¶VXWK[+NPW<Q/SFWfHBQ�ifN�ZKNPWfo^iK[vSFO!º<L4QTiKScQ4SFO¶N�YfL!N^H�� s iKSFafQ!NPO4��ORNPaKORVU�
H)Yfo^N^L�aKORN^}XJMVXYfLlL�QTYfHKJMN^LlVXWBQTifN�L!J`[vafbMN�aKORVXa³NPORQ!JMN^LlVcd3o^VXWfHKJMQ!JMVXWKScb@ZKO!S<Wfo£ifN^LP�*L�Yfo£i{ScL�Q�ifN�QTSFºUNPW
O!ScQ!N^L4SFWfHÚdeORN^jKYfNPWfo^JMN^L�VUd'ZKO!S<Wfo£ifN^LP�'G¼L!N^bMN^o^Q!JMVXW{Vcd�QTifN�ZKO!S<Wfo£iBaKORN^HKJMo^Q!JMVXW{L!Q�O!ScQ!N^mFJMN^L4aKORVXa³VFL!N^H
JyW{aKORN^}fJ]VfYfL4L!QTYfHKJMN^LlSFORN�ScbML!VvN^}cScb`YKScQ!N^H{Q!V�aKORVc}fJ]HKN�StZKScL!N^bMJ`WfN�dkVXO
QTifN+aKORN^HKJMo^Q!VXO2J`[vaKORVc}FNP[\NPWFQ!L
[vScHKNlJ`WBQTifJML�HKJML!L!NPORQTSUQ!JMVXW*�

z4ifN§ORNP[vScJ`WfJ`Wfm1aKSFO¶Q�Vcd�Q�ifN_HKJML!L!NPORQ�ScQ!JMVXW-J`WF}FN^L�Q!JMmXScQ!N^L_ZKO!S<Wfo£i-ZKNPiKS�}XJMVXOÇ��Q�ifN_J`WFQ�NPO!Sco^Q!JMVXW
ZKN^QR�2N^NPW§ZKO!SFWfo^ifN^LP�3SFWfH�ifVÀ�ðQTifJML�oPSFW¾ZKNBYfL!N^H¾Q!VBJ`[vaKORVc}FNBZKO!SFWfo^i§aKORN^HKJMo^Q!VXO¶LP�_z4ifJML+JML�HKVXWfN
JyW¾Q�iKORN^NBo£iKS<afQ!NPORLP� s iKSFafQ!NPORL���SFWfH���J`W<}FN^L!Q!JMmXSUQ!N�QR�2V�HKJML!Q!J`Wfo^Qvo^b`ScL!L!N^L�Vcd/ZKO�SFWfo£i�Z³NPiKS�}XJMVXO^�
SFWfH s iKSFafQ!NPO8 �J`WF}<N^L!Q!JMmXScQ!N^L2QTifNlJ`W<Q!NPO!Sco^Q�J]VfWBZKN^QR�2N^NPW�ZKO!S<Wfo£iBaKORN^HKJMo^Q!VfORLP�@»ÆW�NPSco£i�o^iKSFafQ!NPOÇ�XQ�ifN
ZKNPiKS�}XJMVXOtVcd�ZKO!SFWfo^ifN^L r VXO�JyW<Q!NPO!SUo^Q!JMVXW�Z³N^QÛ�2N^NPWµQTifN�aKORN^HKJMo^Q!VfORL�N^ÌKafbMVFJMQ!J`Wfm�HKJhÅ.NPO¶NPWFQ�QRq¿a³N^LvVcd
ZKNPiKS�}XJMVXO�x�J]L�N^Ì¿S<[+J`WfN^H§g ORL�QP��d½V<b]bMVc�2N^H¸Z<q�WfN^� aKO¶N^HKJ]o^Q�VXORL�ZKN^J`Wfm§aKORVXa³VFL!N^H§Q�VBQTSFºcN+ScHK}ÀSFW<QTScm<N
Vcd0Q�ifNlJyW<dkVXO![tScQ!JMVXWBaKORN^L!NPW<Q!N^H{JyWÚQTiKScQ2o^iKSFafQ!NPO^�

�ËO�SFWfo£i N^ÌXN^oPYfQ!JMVXWÑaKScQ!Q!NPO!WfLlSFORN+J`W<}FN^L!Q!JMmXScQ�N^H§J`W s iKSFafQ!NPO��³��z4ifN^L!N�S<ORN+QTifNvaKScQ!Q!NPO!WfL�QTiKScQ
aKNPOÆ�ÛScHKH)O¶N^L!L2QÛ�2Vc�>bMN^}FN^b*aKORN^HKJMo^Q!VXORL4SFWfHB[+VFL�Q@L!J`[vafbMNPO4aKORN^HKJMo^Q!VfORL4aKSFORQ!J`ScbMbMqvN^ÌKafb]V<J]QÁQ!V�[vS<ºcN4QTifN^J`O
aKORN^HKJMo^Q!JMVXWfLP�äz4ifN^L!N¾ZKO!SFWfo^iâN^ÌXN^oPYfQ�J]VfW¹aKScQ!Q!NPO�WfL_SFORN�o^b`ScL!L!Jhg)N^HÐSFWfHâj¿YKSFW<Q!Jhg)N^H��ä|ÁL!J`Wfm�QTifJML
JyW<dkVXO![tScQ!JMVXWBS+aKORN^HKJMo^Q!VXOÁJML�aKORVXa³VFL!N^H_Q�iKScQ2HKq¿WKSF[\J]oPSUb]bMq{HKN^Q!N^o^Q!L�SFWfH_aKO¶N^HKJ]o^Q�L�o^NPORQ�ScJ`WBaKScQ!Q!NPO!WfL
�4JMQTiBifJMmXi_Sco^oPYKO�Sco^qF�K��ifJMbMNvYfL!J`Wfm�N^ÌfJML!Q!J`WfmÂaKO¶N^HKJ]o^Q�VXORLÁd½VXO
QTifN+ORNP[vScJ`WfJ`WfmBZKO!SFWfo^ifN^LP�

s VXO!ORN^b`ScQ�J]VfW¸Z³N^QÛ�2N^NPW¾ZKO!SFWfo^ifN^LvJML+JyW<}FN^L!Q�J]mfScQ!N^H�J`W s iKSFafQ!NPO��K���ËO�SFWfo£iÑo^VXO!O¶N^bySUQ!JMVXW§JMLvQ�ifN

�



N�Å.N^o^QÁQTiKScQ4mFbMVXZKSUbEQR�2Vc�>bMN^}FN^bEaKORN^HKJMo^Q!VfORL�N^ÌKafbMVFJMQlQ!V�[vS<ºcN�QTifN^J`O�aKORN^HKJMo^Q!JMVXWfLP��z4ifN�WKScQ�YKORN�Vcd@Q�ifN
o^VXO!ORN^b`ScQ!JMVXW\QTiKScQ@[vSFºUN^L@ZKO!SFWfo^ifN^L@aKORN^HKJMo^QTSFZfbMNlJML@J`WF}<N^L!Q!JMmXScQ!N^H��3»eQ@JML@LTifVc��W+ifVc��QTifJML@o^VfO!ORN^b`ScQ!JMVXW
�ËVfO!ºFL��)SFWfH_��iKScQ/aKS<ORQ�VUd0QTifJMLlo^VXO�ORN^b`ScQ!JMVXW{JML�J`[va³VXORQTSFW<QÁd½VXO�ZKO!SFWfo^i_aKO¶N^HKJ]o^Q�J]VfW*���2ScL!N^H_VfW_Q�ifN
ORN^LTYfbMQ!L4J`WBQ�ifJ]LÁo£iKSFafQ�NPO^�KSvWfN^�¹o^VXO!O¶N^bySUQ!JMVXWBZKScL!N^H_aKORN^HKJMo^Q!VfO2JML�aKORVXa³VFL!N^H_SFWfHBLTifVc��W�Q�V\SUo£ifJMN^}FN
b]Vc�2NPO4[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O�ScQ!N^L2QTiKSFW�VFQ�ifNPO2o^VX[vaKSFO�SFZfbMN�o^VXO!O¶N^bySUQ!JMVXWBZKScL!N^H�[+N^QTifVfHKLP�

Õ3JyWKSUb]bMqF� s iKSFafQ!NPOd �J`W<}FN^L!Q!JMmXSUQ!N^L4�4S�qXL
Q!V+o^VX[+ZfJyWfN�ZKO�SFWfo£iBaKO¶N^HKJ]o^Q�VXORL4Q!V+N�Å�N^o^Q!JM}FN^bMq_aKORN^HKJMo^Q
ZKO!SFWfo^ifN^L���ifVFL!N@Z³NPiKS�}XJMVXOÍHKJhÅ.NPO¶LP�3z4ifN@YfL!N�d>YfbyWfN^L�L3VcdXHKJhÅ�NPORNPWFQ3ZKO!SFWfo^ilaKORN^HKJMo^Q!VXO¶L0ScLÍo^VX[vaKVfWfNPWFQ!L
JyWÑS�i<q¿ZKO¶J]H¾ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXOlJMLlN^ÌKSF[+J`WfN^H��ESFWfH§SBWfN^�Òi<q¿ZKO¶J]H¾ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXOlJML�aKORVXa³VFL!N^H
SFWfHBLTifVc��W�Q!V�SUo£ifJMN^}FNlbMVc�2NPO4[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N^L4QTiKSFW�N^ÌfJML!Q!J`WfmÂi<qKZKORJMH�aKORN^HKJMo^Q!VXO¶LP�

s iKSFafQ!NPO�$�aKORVc}XJMHKN^Llo^VXWfo^b`YfHKJ`Wfm�O¶NP[vSFO!º<LP�*SFWfH�LTYfmFmFN^L!Q�L4d>YfQTYKORN�HKJyO¶N^o^Q!JMVXWfLldkVXO�ZKO!SFWfo^i_aKORN��
HKJ]o^Q�J]VfW_ORN^L!NPS<ORo£i*�

�
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�ËO�SFWfo£i�aKORN^HKJMo^Q!JMVXW�o^VXWfL!JML!Q!L�VcdKQR�ËV�aKSFORQ!LP��p
ORN^HKJMo^Q!J`WfmlQTifN@Q�SFORmFN^Q*Vcd S4ZKO�SFWfo£i*�cSFWfH+aKORN^HKJMo^Q!J`Wfm
QTifN+VXYfQ!o^VX[+NF��QTSFºUNPW_VfO�WfVFQlQ�SFºcNPW*��VcdËQTiKSUQ/ZKO!S<Wfo£i*�lÕ�VXOÁJy[t[+N^HKJ`ScQ!NvVXO�p s �ÛORN^b`ScQ!JM}FN�ZKO!S<Wfo£ifN^LP�
QTifNlQTSFORm<N^Q�SUHKH)ORN^L!L�Vcd0Q�ifN�ZKO!SFWfo^iBHKVfN^L/WfVFQÁo£iKSFWfm<N�ZKN^QR�2N^NPWBNPSco^iBQ!J`[+NlQ�ifN�ZKO!SFWfo^i�JML�L�N^NPW*�)L!V
aKORN^HKJMo^Q!J`Wfm�Q�ifN�Q�SFORmFN^QlScHKH)ORN^L!L�JML�[+NPORN^bMq§SB[vScQ!Q!NPO�VUdËoPSco^ifJ`Wfm_JMQP�+z4ifN��2O!SFWfo^i�zESFO¶mFN^Q��2Y<Å.NPO
r �2z4�2x�J]L4S�LT[tScbMb)oPSco^ifN4QTiKScQ
JMLËSco^o^N^L!L�N^HÂYfL!J`Wfm�QTifN4dkN^Q!o^i+ScHKH)ORN^L!LP�'G/W+NPW<QTORq�J`WvQTifN��ËzÁ�¾L!Q!VXORN^L
SvQTSUm�Q!V�JMHKNPWFQ�J dkq���ifN^QTifNPO�QTifNPO¶N�JML�S�ZKO!SFWfo^i{JyW{QTifN+oPYKO!O¶NPWFQ�dkN^Q!o^i*� SFWfH�QTifN+QTS<ORmFN^Q�ScHKH)O¶N^L!LlVcd
QTifN�ZKO!SFWfo^i*�3ÎlafQ!JMVXWKScbMbMqF�KQTifN��2z4��[tSPq+ScbML!V�L�Q!VXORN4aKORN^HKJMo^Q!JMVXWtJ`W<d½VXO�[vScQ!JMVXW*�@ufVf[+N2Vcd�QTifN4HKN^L!JMmXW
VXafQ!JMVXWfL
d½VfO3QTifNl�2z4��SFO¶N�N^}cScb`YKScQ!N^HBJ`W��`Ø����R�Ez4ifNl�2z4�-J]L4Sco^o^N^L�L!N^HBH)YKORJ`WfmvQTifNÁd½N^Q�o£i+o^qfo^bMNF� S<WfH
YKaKVXW+SlifJMQ@aKORVc}XJMHKN^L3QTifN2QTS<ORmFN^QEScHKH)O¶N^L!L3Vcd)QTifN4ZKO!SFWfo^i�QTiKScQ�JML@ZKN^J`WfmldkN^Q!o^ifN^H��0»½d.S�ZKO!SFWfo^i+[+JML!L!N^L
JyWtQTifNl�2z4���FQTifNPORNÁJ]L4S+aKNPWKSUb]QRqvN^jKYKScb�Q!V�QTifNÁQ!J`[+N�JMQ2QTSFºUN^L@Q!V�oPScbMoPYfbySUQ!N�Q�ifN�QTS<ORmFN^Q@ScHKH)ORN^L�L�S<WfH
QTifN�aKORN^HKJMo^Q!JMVXWtdkVXO�QTiKScQ2ZKO!SFWfo^iv[+YfL!QËZ³N/[tScHKN4�4JMQTifVXYfQ2YfL!J`WfmvSFWFqvaKORN^HKJMo^Q!JMVXW�J`W<dkVXO![vSUQ!JMVXW+QTiKScQ
WfVXO![vScbMbMq_ORN^L!JMHKN^L�J`W_Q�ifN��ËzÁ��� ´ ifNPW_SvZKO�SFWfo£i�JMLlORN^Q!J`ORN^H���QTifN��2z4� J]LlYKaKH)SUQ!N^H_�4JMQTiÚQTifN�WfN^�
QTSFORmFN^Q2J`W<dkVXO![vScQ�J]VfW*�

z4ifN�L�Jy[tafb]N^L�QËL�o£ifNP[+N�d½VXO
aKORN^HKJMo^Q!J`WfmvQTifN4VfYfQ!o^VX[+N4VUd.ZKO!SFWfo^ifN^L2JML@Q!V+aKORN^HKJMo^Q�SUb]b*ZKO!SFWfo^ifN^L@Q!V
ZKN�N^JMQTifNPO�ScbM�4S�qXL�WfV<Q4QTSFºcNPWtVXO4SUb]�4S�qfL4QTSFºcNPW*�
z4ifN^L!N�QR�2V+L!o^ifNP[+N^LP�)ScbMQTifVfYfmXi_SFW�J`[vaKO¶VÀ}<NP[+NPWFQ
VÀ}<NPO�YfL!J`Wfm�WfVÂaKORN^HKJMo^Q!JMVXW¾ScQlScbMbk�ESFORN+VXWfbMq�� � ��� �FÙ Sco^oPYKO!SUQ!NvSFWfH�QTifNPORN�dkVXORNvWfVFQ�}FNPORq_N�Å�N^o^Q!JM}FNF�
z�N^o^iKWfJMoPScbMb]qF�2Q�ifN^L!N�L�o£ifNP[+N^LtHKV WfV<Q\O¶N^j¿YfJ`ORN_SFW<q§iKSFORHK�4SFORN�Q!V�[vSFºcNBS�aKORN^HKJMo^Q!JMVXW*� · Vc�ËN^}<NPO^�
QTifN^qÂS<ORNlJ`Wfo^byYfHKN^HÑJyWÚQTifJML�L�N^o^Q!JMVXW_ScLÁQTifN^q�HKVBWfVFQ�O¶N^j¿YfJ`ORN�o^VX[vafJMbMNPO�ScL�L!JML!QTSFWfo^NF�
G¼}cSFORJ`ScQ!JMVXWÚVcd
QTifN^L!NvL!o^ifNP[+N^L�J]L+Q!V_aKO¶N^HKJ]o^QvScbMb2ZKSco£º<�4SFORHKL�ZKO!S<Wfo£ifN^L�Q!V_ZKN�QTSFºcNPW�SFWfHÑdkVXOR�4SFORHKLlZKO!SFWfo^ifN^L�Q!V
ZKN�WfV<Q4QTSFºcNPW*�'~�V<L!Q4ZKSco£º<�4SFORHKL�ZKO�SFWfo£ifN^L�SFORNlbMVXVfafLP� S<WfHBQTifNPORN�dkVXORNlQTSFºUNPW�QTifN�[vSUòÛVfORJMQÛqtVcd0Q�ifN

�



Q!J`[+NF�ËzÁifJ]LlL�o£ifNP[+N��2VXO!º<L�Z³N^L!Q�J d@Q�ifN�o^VX[vafJMbMNPOlScbML!V�VXORHKNPORLÁQTifN�o^VfHKN�LTYfo^iBQ�iKScQ4QTifN+WfVFQ4QTSFºUNPW
aKScQTi�JML�Q�ifN�[+VFL!Q2bMJ`ºcN^bMqBdkVXO
dkVXOR�4SFORHBZKO!SFWfo^ifN^LP�

�ËO�SFWfo£iâaKORN^HKJMo^Q!JMVXW-oPSFW-ZKN�J`[vaKORVc}FN^H¹Z<q�ScHKHKJ`Wfm¸HKqKWKSF[+JMo�L!QTScQ�N_Q!V§Q�ifN�aKORN^HKJMo^Q!VXOÇ�¼z4ifN
L!J`[vafbMN^L!QlHKq¿WKS<[+JMo�ZKO!SFWfo^i_aKO¶N^HKJ]o^Q�J]VfW�L!o^ifNP[+N�JML�Q!VÂaKO¶N^HKJ]o^Q�QTiKScQlSvZKO!S<Wfo£iÚ�4JMb]b@iKS�}FNlQ�ifN�LTSF[\N
VXYfQ!o^VX[+NlScL
QTifN�aKORN^}fJ]VfYfLËQ�Jy[\NlJ]Q2�4ScL2N^ÌfN^oPYfQ!N^H��@z4ifJML�aKORN^HKJMo^Q!VfO^�KORN�d½NPO�ORN^HBQ!V�SULËQ�ifN/Ó�SUL!QR�Ûz2J`[+N
aKORN^HKJMo^Q!VXO+� � ���Û��ORN^j¿YfJ`ORN^LlVfWfN�ZfJMQ�aKNPO�ZKO!SFWfo^i{Q!VvL!Q!VfORNlQTifN+VXYfQ!o^VX[\NlVcd@QTifN�aKO¶N^}XJMVXYfLlN^ÌfN^oPYfQ!JMVXW*�
z�VBaKORN^HKJMo^Q�S�ZKO�SFWfo£i*�*JMQ!L�HKqKWKSF[+JMo�aKORN^HKJMo^Q!JMVXW§ZfJMQlJMLlN^ÌKSF[+J`WfN^H���G�� �&� ORN^LTYfbMQ!LlJ`W�S�WfVFQ�QTSFºUNPW
aKORN^HKJMo^Q!JMVXW*�3SFWfH§Sx�PØ � ORN^LTYfbMQ!L�J`W§S�QTSFºcNPW�aKORN^HKJMo^Q!JMVXW*� ´ ifNPW�QTifNvZKO!SFWfo^i�JML�ORN^Q�JyO¶N^H���JMQ!L�ZfJMQ�JML
YKaKH)ScQ!N^H�ZKScL!N^H{VXWBQTifNlVfYfQ!o^VX[+NlVcd@Q�ifN�ZKO!SFWfo^i*�Ëz4ifN+Ó�ScL!Q¶�Ûz2J`[+N�L!o^ifNP[+N�oPSFW_Z³N�J`[vafbMNP[+NPW<Q!N^H
ZFq_ScHKHKJ`WfmBVXWfNvZfJMQÁd½VXOÁNPSco^i{JyWfL�QTO!Yfo^Q!JMVXW{J`W{QTifN+JyWfL�QTO!Yfo^Q!JMVXW{oPSco^ifN�VXO�ScbMQ!NPO!WKSUQ!JM}FN^bMq�ScHKHKJ`Wfm_Q�ifN
ZfJ]Q
Q!VlQTifN��2z4���Fz4ifNÁL!o£ifNP[\N4oPSFWvScbML!V�Z³N�J`[vafbMNP[+NPW<Q!N^HBYfL!J`Wfm�S"L!NPaKSFO!ScQ�NËQ�SFZfbMN4Vcd Q�ifN^L!N4VXWfN��ÛZfJMQ
ifJ]L�Q!VXORJMN^LP�K��ifNPORN�NPSco^iBZKO!SFWfo^iBJMLl[vSFaKa³N^H_Q!VvVfWfNlVcd0Q�ifN�ZfJ]Q�L/YfL!J`Wfm�QTifN�bMNPScL�Q4L!JMmXWfJhg)oPSFW<Q/ZfJMQ!L�Vcd
QTifN�d½N^Q�o£iBScHKH)O¶N^L!LP� H

z4ifN4aKORN^HKJMo^Q!JMVXW�SUo^oPYKO!Sco^q�oPS<W�Z³N2Jy[taKORVc}FN^HvZFq�o^VFbMb]N^o^Q�JyWfmv[+VfORNËZKO!S<Wfo£i+ifJML!Q!VXO¶q�YfL!J`Wfm�S � �ÛZfJMQ
LTScQTYKO!SUQ!J`Wfm�o^VXYKW<Q!NPO3� � ���Û��ÎlWfN4o^VXYKW<Q!NPO�JML@YfL!N^H+Q!Vlo^VFbMbMN^o^Q@Q�ifNËN^ÌfN^oPYfQ!JMVXWvifJML!Q�VXORqldkVXOÍNPSco^i�ZKO�SFWfo£i*�
z4ifNvo^VXYKW<Q!NPOlJML�JyWfoPO¶NP[+NPWFQ�N^HÉZ<q�VXWfNv��ifNPWfN^}FNPO"QTifN�ZKO!S<Wfo£i�JML+QTSFºUNPW*�ESFWfH§JML�HKN^oPORNP[+NPW<Q!N^HÉZ<q
VXWfN�JhdEQ�ifN/ZKO!S<Wfo£i�JML4WfVFQ2QTSFºcNPW*�3z4ifNlZKO!SFWfo^itJ]L�aKORN^HKJMo^Q!N^HBQTSFºcNPWtJhdEQTifN�o^VXYKW<Q!NPO
}ÀScb`YfNlJML4mXORNPSUQ!NPO
QTiKSFW{VXOlN^jKYKScb3Q!V � ��VFQTifNPO¶�4JML!NvQTifNvZKO!SFWfo^i�JML�aKO¶N^HKJ]o^Q�N^H�WfVFQlQTSFºcNPW*� ´ N�ORN�dkNPO�Q!VBQTifJML�L!o^ifNP[+N
ScL2QTifN/z��ËVU�Û�@JMQ s VXYKWFQ�NPO@L�o£ifNP[+NF�
z4ifN � �ÛZfJ]QÁo^VXYKWFQ�NPORL4oPSFW�ZKNlL!Q�VXORN^H�JyWÚQTifN�JyWfL�QTO!Yfo^Q!JMVXWÚoPSco£ifNF�
�ËzÁ���2VfO�JyWÖS¾L!NPaKSFO!ScQ�N�Q�SFZfbMN SULBJyW QTifN¸Ó�ScL�QR�Ûz2J`[+N§L!o^ifNP[+NF�Èz4ifN � �ÛZfJMQBo^VXYKW<Q!NPO�HKVfN^L�WfVFQ
o£iKSFWfm<N�JMQ!LvaKORN^HKJMo^Q!JMVXW-ZKScL!N^H¾VXW¸S{L!J`WfmFbMNBVXYfQ�o^VX[+N�JyW¾Q�ifN�VXaKa³VFL!JMQ!NBHKJ`ORN^o^Q!JMVXW*�¾z4ifNBz2�2Vc�Û�
J]Q
s VXYKW<Q!NPO4L�o£ifNP[+N�QTifNPORN�dkVXORNvaKORN^HKJMo^Q!LlbMVfVXa�ZKO!SFWfo^ifN^LP�*��ifJMo£i{Vfo^oPScL!JMVXWKScbMbMq§iKS�}FN�VXWfN+VXYfQ�o^VX[+N�J`W
QTifNlVXaKaKV<L!JMQ!N�HKJ`ORN^o^Q!JMVXW*�*ZKN^Q�Q!NPO2QTiKSFW�Q�ifN�Ó�ScL�QR�Ûz2J`[+N�aKORN^HKJMo^Q!VXOÇ�

~�VfORN_Sco^oPYKO!ScQ�N_aKORN^HKJMo^Q!JMVXWfL�oPS<W�ZKN�[tScHKN_ZFq�YfL!J`Wfm¾QÛ�2V�bMN^}FN^bML�VUd"ifJML!Q!VfORqF� ´ ifNPORNPScLvQ�ifN
Ó�ScL!QR�Ûz�Jy[\N\S<WfH¸z2�2Vc�Û�
JMQ s VfYKWFQ!NPO�L�o£ifNP[+N^L�Z³VFQTi{QTORq{Q!VBaKORN^HKJMo^Q�Q�ifN�HKVf[+J`WKSFWFQlHKJ`ORN^o^Q�J]VfW�Vcd�S
ZKO!SFWfo^i*�)QTifN�z��ËVU�ÛÓ*N^}FN^b�G�H)SFafQ�J]}<N*��� � ���#�`�0aKORN^HKJMo^Q!VXOÁo^VFbMbMN^o^Q!L�S+g O¶L!Q4bMN^}FN^b3ifJ]L�Q!VXORqBVcd@N^ÌfN^oPYfQ!JMVXW
VXYfQ!o^VX[+N^L��0S<WfH¸QTifNPW¾aKORN^HKJMo^Q!LvQ�ifN�HKJ`ORN^o^Q!JMVXW¾L�NPaKSFO!ScQ!N^bMq�dkVXO"NPSco£iÑVcd�Q�ifNÂa³VFL!L!J`ZfbMN_aKScQ!Q!NPO�WfL�J`W
QTifN4g O¶L!Q2b]N^}<N^bEifJML!Q!VXORqF�3z4ifN�g O¶L!Q2b]N^}<N^bEifJML!Q!VXORqtJ]L�ORN^o^VXORHKN^H�J`W�VXWfNlVXO2[+VXORN�w<�ÛZfJMQ4LTifJhdkQ�O¶N^mFJML!Q!NPORLP�
oPScbMb]N^H¾ZKO!SFWfo^i§ifJML!Q!VXORq�ORN^mFJML!Q!NPO¶LP�*��ifJMo£iÑORN^o^VXORH�QTifN+VXYfQ!o^Vf[+N^L�VUdËQTifN�w�[+VFL!Q�O¶N^o^NPWFQ�ZKO!S<Wfo£ifN^LP�
z4ifN2L!N^o^VXWfH+bMN^}FN^b)ifJML!Q!VXORq�JMLËORN^o^VXO¶HKN^H�J`W�VXWfN2VXO3[+VfORN@QTS<Zfb]N^L3VUd � �ÛZfJMQ3LTScQ�YKO!ScQ!J`Wfm�o^VXYKWFQ�NPORLP�coPScbMbMN^H
KMLOpqc�N&^WPS[W_`VbPSc�fgN
YFa�a)[MTb^W^WTb^.Y\[MT8Y\��c�kgN&Tba�fgN���U��)PWT4U�f\_�N&a�Y\[Wc�Tb^bh�PSR&TZPS�zf8��TbYF^WP.^Sc�k\N�c��&V�Y\N�P3U�c�PW^.�zc����zYg���zYg�)^�U�T

� Te[Mf3Y\N`a�Y\[MT�PSR`Te[MTepOf\[MT0N`fFPz_&^WT�a�p:f\[�^WTe��TbV�PSc�f\N%r

 



1 1 1 0

(Shift left when updated)
Branch History Register (BHR)

Pattern
Branch History

k-bit index

Pattern History Table (PHT)

00 . . . 00

00 . . . 01

00 . . . 10

11 . . . 10

11 . . . 11
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p3ScQ!Q!NPO!W · JML!Q!VfORq�z�SFZfbMN^L r p · z�LTx^�EzÁifN�ZKO!SFWfo^iBifJ]L�Q!VXORq�O¶N^mFJML!Q!NPO
JML�YfL!N^HBQ!V+J`WfHKN^ÌBJ`WFQ!V+QTifN�p · z
Q!V�L!N^bMN^o^Qv��ifJMo£i � �ÛZfJ]Qto^VXYKWFQ�NPO+Q!V§YfL!NF�¸»½d/Q�ifNBo^VXW<g)mXYKO!ScQ�J]VfW¸YfL!N^L�[+VXORN�QTiKSFW¾VXWfN_p · z"�EVfWfN
Vcd4QTifNÂp · z�L�JMLvo^ifVFL!NPW¾ZKScL!N^H¾VXWÑQTifN�b]NPSUL!Q+L!JMmXWfJhg)oPSFWFQ�ZfJ]Q�LvVcd4QTifNtd½N^Q!o^i¾ScHKH)ORN^L!LP�§ÎlWfo^NBQ�ifN
� �ÛZfJMQ�o^VXYKW<Q!NPOÁJML�L!N^bMN^o^Q!N^H��ÍQTifN�aKO¶N^HKJ]o^Q�J]VfW_JML�[vSUHKN�YfL!J`Wfm�QTifN+LTSF[+N�[+N^Q�ifVXH�ScL�J`W{QTifN+z2�2Vc�Û�
J]Q
s VXYKW<Q!NPO
L!o£ifNP[\NF�

GÒmFbMVXZKScb3QR�2Vc�>bMN^}FN^b3aKORN^HKJMo^Q!VXO r Ô"G�L�x�YfL!N^L�VXWfNvZKO!SFWfo^i�ifJ]L�Q!VXORq�ORN^mFJML!Q!NPOÁQ!VBo^VFbMbMN^o^Q�QTifN+VXYfQ¶�
o^VX[+N^LlVcd4ScbMb@ZKO!SFWfo^ifN^LP�+Õ3JMmXYKORN � � Ø�LTifVc�4L�ifVc�ÒSBÔ"G�L�aKORN^HKJMo^Q!VfOl�4JMQTi�VfWfN�p · zI�2VXO!º<LP��z4ifN
o^VXWFQ�NPWFQ!L2Vcd�QTifN�ZKO!SFWfo^iBifJML!Q!VXORqBORN^mFJML!Q�NPO4SFORNlYfL!N^H_Q�V�J`WfHKN^ÌBJ`W<Q!VvQTifN�p · zl�Kz4ifJML4L�N^b]N^o^Q�L/S � �ÛZfJMQ
o^VXYKWFQ�NPO^�KLTiKScHKN^H�J`W{QTifNlg)mfYKORNF�4z4ifN�aKO¶N^HKJ]o^Q�J]VfW{d½VfO2QTifN�oPYKO�ORNPWFQlZKO!SFWfo^iBJMLl[vScHKN+ZKScL!N^H�VXWBQ�ifN
}ÀScb`YfN�Vcd QTifJML2o^VXYKW<Q!NPO3ScL
N^Ì¿afb`ScJ`WfN^HBNPSFORbMJMNPO^�@zÁifN�ZKO!SFWfo^ivifJML!Q!VXO¶q\O¶N^mFJML!Q!NPO3JML2YKaKH)ScQ!N^HBZ<q�L�ifJ dkQ!J`Wfm
b]N�dkQ4ZFqtVXWfNF�f�4JMQTi�QTifNlaKORN^HKJMo^Q!JMVXWBQTiKSUQ@�4ScL�ò¶YfL�QË[vScHKNlNPW<Q!NPORN^HBScL2QTifN�bMNPScL!Q2L!JMmXWfJhg)oPSFW<Q�ZfJMQP�@z4ifN
� �ÛZfJMQlo^VXYKWFQ�NPO4QTiKSUQ��4ScLlYfL!N^H§Q!VB[vSFºUN�QTifNvaKORN^HKJMo^Q!JMVXW�JML�YKa³H)ScQ!N^H§��ifNPW{QTifNvZKO!S<Wfo£i{JML�ORN^Q!J`ORN^H
YfL!J`WfmvQTifN�LTSF[+NlO!YfbMN^L4ScL
d½VXO
QTifNlz2�2Vc�Û�
JMQ s VXYKW<Q!NPO3L!o^ifNP[+NF�@ufJ`Wfo^N�QTifN�VfYfQ!o^VX[+N^L
JyW�Q�ifN�ZKO!SFWfo^i
ifJ]L�Q!VXORq§ORN^mFJML!Q�NPO�ORNPaKORN^L�NPWFQ�QTifN�ZKO!SFWfo^ifN^L�aKO¶N^o^N^HKJyWfm�QTifNtoPYKO!ORNPW<Q�ZKO!SFWfo^i*��QTifNvmFbMVXZKSUb@QR�2Vc�>bMN^}FN^b
aKORN^HKJMo^Q!VXO
oPSFWBYfL!N�QTifN�o^VXO!ORN^b`ScQ!JMVXWBZ³N^QR�ËN^NPWtQTifNloPYKO!O¶NPWFQ4ZKO!SFWfo^i�SFWfH�Q�ifN�VFQ�ifNPOËZKO�SFWfo£ifN^LÁJyW�Q�ifN
ifJ]L�Q!VXORq�Q!V�[vSFºcN2JMQ!L@aKORN^HKJMo^Q!JMVXW*�
G�m<b]VfZKScbKQR�ËVU�>b]N^}<N^b)aKORN^HKJMo^Q!VXO3�ÁJ]Q�i�VfWfb]q+VXWfN�p · z¾J]L2ScbML!VloPScbMbMN^H
SvÔlG�m�aKORN^HKJMo^Q!VXOÇ�2GÒaKNPOÆ�ÛScHKH)O¶N^L!L�QR�2Vc�>bMN^}FN^bEaKO¶N^HKJ]o^Q�VXO r p)G�LTx4YfL�N^L�VXWfN+ZKO!SFWfo^i_ifJML!Q!VfORq_ORN^mFJML!Q!NPO
aKNPO�ZKO�SFWfo£i*��L!Q�VXORN^H§J`W¾SB�ËO�SFWfo£i · J]L�Q!VXORq�zESFZfbMN r � · zÁx^�*��ifNPORN�NPSco^i�Vcd4QTifN�ifJML!Q!VfORq§ORN^mFJML!Q!NPORL
o^VFbMb]N^o^Q�L�QTifN+VXYfQ!o^Vf[+N^LlVcdËVfWfN\ZKO�SFWfo£i*�+z4ifN�� · zIJML�StQTScmFmFN^H�L!Q�O!Yfo^QTYKORN+L!J`[+JMb`SFOlQ�VBQTifNv�ËzÁ���

$



SFWfH+QTifN4ifJ]L�Q!VXORJMN^L@oPS<WvZKN4ScHKHKN^HvQ�VlQTifN4�ËzÁ�§J`WfL!Q!NPSUHvVcd.iKS�}fJ`Wfm�S�L!NPaKSFO!ScQ�N�� · z¾Jhd.HKN^L�JyO¶N^H��@»kQ3JML
o^VX[v[+VXW\Q!VlJ`Wfo^byYfHKNlQ�ifN�o^VFL�Q3Vcd�QTifN�ifJML!Q!VXO¶J]N^L��¿ZKYfQ2WfVFQ@Q�ifN4o^VFL!Q
Vcd�QTifN�� · zµVXO@�2z4�¾Q�ScmFL3��ifNPW
oPScbMoPYfbySUQ!J`WfmBQTifN+Jy[tafb]NP[\NPWFQTSUQ!JMVXW{o^VFL!Q4VcdËS�p�G�LlaKORN^HKJMo^Q!VXOÇ��zÍVÂ[vS<ºcN�S�aKO¶N^HKJ]o^Q�J]VfW*�*QTifNvZKO!SFWfo^i
ifJ]L�Q!VXORq_ORN^m<J]L�Q!NPO4o^VfO!ORN^LTa³VXWfHKJ`WfmBQ!V�Q�ifN�oPYKO!ORNPW<Q�ZKO!SFWfo^iBJMLlL!N^bMN^o^Q!N^H§SFWfH�QTifJMLlifJML!Q!VXORq{JML/YfL!N^H�Q!V
[vSFºcN�S{aKORN^HKJMo^Q!JMVXW�J`WÑQTifN�LTSF[+Nv�4S�q§ScL�J`W¾QTifN�ÔlG�L\aKO¶N^HKJ]o^Q�VXO^�BG p�G�LvaKORN^HKJMo^Q!VXO��4JMQTiÑVXWfbMq
VXWfN�p · zâJML�ScbML!V�ORN�d½NPO�ORN^H_Q!VBScL�S�p�G�m�aKORN^HKJMo^Q!VXO^�4ufJ`Wfo^NvQTifN+p�G�LlaKORN^HKJMo^Q!VXO�YfL!N^L�QTifN�aKORN^}fJMVXYfL
N^ÌXN^oPYfQ!JMVXWtaKScQ!Q!NPO!W�Vcd*QTifN4ZKO!SFWfo^i�Q!V�[vSFºcN4SlaKORN^HKJMo^Q!JMVXW*�fJMQ3JMLËSFZfbMN4Q�Vlo^VXO!ORN^o^Q!bMq+aKORN^HKJMo^QËZKO!SFWfo^ifN^L
�4JMQTi�o^VX[vafbMN^Ì*�)ZKYfQ�ORN^oPYKO!O¶JyWfm�N^ÌfN^oPYfQ!JMVXW_aKScQ�Q!NPO!WfLP�3z4ifNlQR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VXORL�ORNPaKORN^L!NPW<Q�S+mXO¶NPScQ
Jy[taKORVc}FNP[+NPW<QlVÀ}<NPO�aKORN^}fJMVXYfL�L�o£ifNP[+N^L�� · Vc�2NPO^�*QTifN^q{HKVBLTY<Å�NPOÁdeO¶VX[äJ`W<Q!NPOÆdkNPORNPWfo^N�Z³N^QÛ�2N^NPW�Q�ifN
ZKO!SFWfo^ifN^LËQ�iKScQ@YfL!N�QTifN/aKO¶N^HKJ]o^Q�VXO^�KSFWfH�QTifN^q+QTSFºcN4bMVXWfm<NPO@Q�Jy[\N�Q!V�QTO!ScJ`W+Q�iKSFWvL�Jy[tafb]NPOÁaKORN^HKJMo^Q!VXORLP�

ufN^}FNPO!ScbF}cSFORJ`ScQ!JMVXWfL�VcdXQ�ifN@QR�2Vc�>bMN^}FN^bFZKO!SFWfo^ilaKORN^HKJMo^Q!VXORL3iKS�}FN@ZKN^NPW�aKORVXaKV<L!N^H��Ez4ifN2ÔlLTiKS<ORNZ� �F� �
aKORN^HKJMo^Q!VXO�JMLlJMHKNPWFQ!JMoPScb
Q!V�QTifNvÔlG�L�aKORN^HKJMo^Q!VXO�N^Ìfo^NPafQ�d½VXO�Q�ifN�mFNPWfNPO!SUQ!JMVXW{VcdËQTifN+J`WfHKN^Ì�J`WFQ!VBQ�ifN
p · zl�3»>W�S�ÔlLTiKS<ORNÂaKO¶N^HKJ]o^Q�VXO+�4JMQTi�S�w<�ÛZfJMQ�ifJML!Q!VXO¶qF�@QTifN�J`WfHKN^Ì�J`WFQ!V�QTifN_p · zðJMLvQTifN_ifJML!Q�VXORq
° Îl�2N^H��ÁJ]Q�i¾QTifNBbMNPScL!Q�L!JMmXWfJhg)oPSFWFQ
w�ZfJMQ!LvVcdlQTifN�dkN^Q!o^i�ScHKH)ORN^L!LvQ�iKScQvSFORN_WfVFQ�YfL�N^H�Q!V§L!N^bMN^o^Q
��ifJMo£i¾p · zðQ!V�YfL!NF��z4ifN ° Îl�ÈiKScLTifJ`Wfm{deYKWfo^Q�J]VfW¾oPORNPScQ!N^L+S�[\VXORN�O!S<WfHKVX[ YfLTSUmFNÂaKSUQ!Q!NPO!W�J`W
QTifN�p · zl� n JhÅ�NPORNPW<Q�ZKO!SFWfo^ifN^L\S<ORN+b]N^L�L�bMJ`ºcN^bMq¸Q!VBo^VfW�J)J]o^Q�dkVXO�QTifN�YfL�NvVcd�S{aKSFORQ!JMoPYfb`SFO"NPWFQTO¶q�J`W
QTifN�p · zl���4JMQTiÚQTifN+N�Å.N^o^Q�QTiKScQ�ÔlLTiKSFO¶N�iKScLlSvL�b]JMmXi<Q!bMq�ifJMmXifNPOlaKO¶N^HKJ]o^Q�J]VfW§Sco^oPYKO!Sco^qBQ�iKSFW_Ô"G�LP�
G/WfVFQ�ifNPO3mFbMVXZKScb*QR�2Vc�>bMN^}FN^b aKO¶N^HKJ]o^Q�VXO
J]L2QTifNlaKScQTi<�ÛZKSUL!N^HÂifJML!Q�VXORq�aKORN^HKJMo^Q!VfOE� �F� �Û��z4ifN/aKSUQTi<�ÛZKScL!N^H
aKORN^HKJMo^Q!VXOÍL!Q!VXORN^LÍL!N^}FNPO!ScbFZfJMQ!LP�FYfL�YKScbMb]q � �ÇdeORVf[�NPSUo£i�ZKO!SFWfo^ilQTSFO¶mFN^Q*JyW"QTifNËifJML!Q�VXORq�ORN^mFJML!Q�NPO*J`WfL!Q!NPScH
Vcd�YfL!J`Wfm{VXWfN�ZfJMQldkVXO�QTifNvHKJ`ORN^o^Q�J]VfW§Vcd2NPSco^i§ZKO!SFWfo^i*�vz4ifN�aKScQ�i<�ÛZKScL!N^H§L!o^ifNP[+N�[\VXORN+N^Ì¿afbMJMo^JMQ!bMq
ORNPaKORN^L!NPW<Q!L�QTifN�aKScQTiÚQTSFºcNPWÚQ!VvmFN^Q4Q�V�S�ZKO�SFWfo£i*�*ZKYfQlScQ4QTifN�o^VFL!Q4VcdËSUb]bMVc�4J`Wfm�JyW<dkVXO![tScQ!JMVXW�d>ORVX[
d½N^�2NPO+aKScL!QvZKO!SFWfo^ifN^L+J`W�QTifNBifJML!Q!VXORq�ORN^mFJML!Q�NPO^�§»>W¾mFNPWfNPO�Scbk�@QTifNBaKScQTi<�ÛZKSUL!N^H�ifJML!Q!VXORq¾aKORN^HKJMo^Q!VXO
HKVXN^L�WfV<Q4�2VXO!ºvScLÁ�ËN^bMbESUL�aKScQ!Q!NPO�WBifJ]L�Q!VXORqBZKScL!N^H{QÛ�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VfORLP�

n YfN�Q!V+QTifN+[vSFW<qvHKJhÅ.NPO¶NPWFQ��4SPqfL4SvZKO!SFWfo^i�oPSFW{ZKNPiKS�}FNF�)S+L�JyWfm<b]N+aKORN^HKJMo^Q!VXOÁ�4JMbMb0WfVFQ�ZKN�Q�ifN
ZKN^L!Q+dkVXO+ScbMb�ZKO!S<Wfo£ifN^LP��z4ifJML�JMLvQTifN_[+VFQ�J]}cScQ!JMVXWÑdkVXOvZKYfJMbMHKJ`Wfm�iFqKZKORJMH1ZKO!S<Wfo£i�aKORN^HKJMo^Q!VfORL±� �F� �Û�
G iFqKZKORJMH�ZKO!SFWfo^i¸aKORN^HKJMo^Q!VfO�o^VfWfL!JML!Q!L+Vcd�QR�2VBVXO�[\VXORN�o^VX[vaKVfWfNPWFQvaKORN^HKJMo^Q!VXO¶L\S<WfHÉSÚL!N^bMN^o^Q!JMVXW
[+N^o£iKS<WfJ]L�[äQ!Vto£ifVfVFL!N���ifJMo£iÚVcd@QTifN�aKORN^HKJMo^Q!VXO¶LlQ!V�YfL!N"d½VXO�NPSco£iBZKO�SFWfo£i*�2Õ3JMmXYKO¶N � � � J]bMb`YfL!QTO�ScQ!N^L
ifVÀ�ÈS�iFqKZKORJMHÉaKO¶N^HKJ]o^Q�VXO+mFNPWfNPO!SUQ!N^L�S�aKORN^HKJMo^Q!JMVXW*�§z4ifN�L!N^bMN^o^Q!JMVXW-[+N^o£iKS<WfJ]L�[²� �F� �ËVfW�QTifN�b]N�dkQ
YfL!N^L�S+QTS<Zfb]N�Vcd � �ÛZfJMQ�LTSUQTYKO!ScQ!J`Wfmvo^VfYKWFQ!NPO¶L4Q!VvºcN^NPaBQ�O!Sco^º+Vcd3��ifJMo£i�aKORN^HKJMo^Q!VXO�J]L�oPYKO!ORNPW<Q!bMq_[+VXO¶N
Sco^oPYKO!ScQ!N�dkVXO�NPSco^i�ZKO!SFWfo^i*�vw@Sco^i�ZKO!SFWfo^i�JML�[vSFaKaKN^H¾Q!VBS�o^VXYKW<Q!NPO�YfL!J`Wfm{QTifN+b]NPSUL!Q�L!JMmXWfJhg)oPSFW<Q
ZfJ]Q�L4J`W�J]Q�L@dkN^Q!o^iBScHKH)ORN^L!L��0»½d0Q�ifN�o^VXYKW<Q!NPO
}ÀSUbyYfN�JML4b`SFORmFNPO
QTiKSFWtVXO
N^jKYKScb*Q!V � �fQTifN4g O¶L!Q4aKORN^HKJMo^Q!VXO
J]LlYfL!N^H��2Î�QTifNPOR�4JML!NF��QTifN�L!N^o^VXWfH�aKO¶N^HKJ]o^Q�VXO4JMLlYfL!N^H��2z4ifN�o^VXYKW<Q!NPOÁJML/YKa³H)ScQ!N^H_��ifNPWBQTifN+ZKO!SFWfo^i
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J]L+ORN^Q!J`ORN^H��_»½d4VXWfbMq§QTifN+g ORL�Q�aKORN^HKJMo^Q!VXO"�4ScL�o^VXO�ORN^o^QP��Q�ifNvo^VXYKW<Q!NPOlJML+J`WfoPORNP[+NPW<Q!N^H��_»«d4VXWfbMq§Q�ifN
L!N^o^VXWfH�aKORN^HKJMo^Q!VfO@�4ScL3o^VfO!ORN^o^QP�<QTifN4o^VXYKW<Q!NPO3JML2HKN^oPORNP[+NPW<Q!N^H��@»½dEZKVFQTitaKORN^HKJMo^Q!VXORL4[vScHKNÁQTifN4LTSF[\N
aKORN^HKJMo^Q!JMVXW*�3QTifN�o^VXYKW<Q!NPO�}ÀScb`YfN�J]L�WfVFQ�o^iKSFWfmFN^H��_»ÆW�SB�4S�q§SFWKScbMVFmFVXYfL�Q!V_Q�ifN��4S�q�S{QR�2Vc�>bMN^}FN^b
aKORN^HKJMo^Q!VXO
�2VXO!º<LP�FQTifNÁL!N^bMN^o^Q!JMVXWB[+N^o^iKSFWfJMLT[ÈoPSFW�ScbML!V�Z³NlVXORmXS<WfJ'�^N^HBYfL!J`WfmvS+ifJ]L�Q!VXORqvSFWfHBaKScQ!Q!NPO�W
ifJ]L�Q!VXORq{QTSFZfbMN^LldkVXO�N^}FNPW§Z³N^Q!Q!NPO�Sco^oPYKO!Sco^qo���&�Û�+z4ifNvo^VX[taKVXWfNPW<Q�aKORN^HKJMo^Q!VfORL�YfL!N^HÑJyW QTifN�i<q¿ZKORJMH
oPSFW§ZKN_S<WFq§aKORN^HKJMo^Q!VXO¶LP�@ZKYfQ�JMQ+JML+mFNPWfNPO!ScbMbMqÉZ³N^L!Q+Q!V�iKS�}FNtQTifN�o^Vf[vaKVXWfNPW<Q!L�o^VX[vafbMNP[+NPW<QvNPSco^i
VFQTifNPO^��z4ifN4p)G�L@SFWfH�Ô"LTiKSFORN2aKORN^HKJMo^Q!VXORL@a³NPOÆdkVXO![ÐaKSFORQ�J]oPYfb`SFO¶b]q+�2N^bMbKQ!VFmFN^Q�ifNPO�J`WvSli<q¿ZKO¶J]H�ZKO!SFWfo^i
aKORN^HKJMo^Q!VXO^�

ufN^}FNPO!ScbK[+N^o^iKSFWfJMLT[+L3iKSP}<N@ZKN^NPW+aKORVXa³VFL!N^H�Q�V4J`[vaKORVc}FN@m<b]VfZKScbF}ÀS<ORJ`ScQ!JMVXWfL�Vcd)QTifN3QR�2Vc�>bMN^}FN^bXaKORN��
HKJ]o^Q�VXORL@Z<q\O¶N^H)Yfo^JyWfm�QTifN�SF[\VXYKWFQ3VUd J`WFQ�NPOÆd½NPO¶NPWfo^N4J`W+QTifN�p · z2L��E»>W<Q!NPOÆdkNPORNPWfo^NliKSFaKaKNPWfL
��ifNPW+QR�2V
VXO2[+VXORNlZKO!SFWfo^ifN^L2o^VX[vaKN^Q�N�d½VXO
QTifN�LTSF[\N�NPW<QTORqvJ`WÚQTifN/p · z"�¿S<WfHBJ]L2HKN^L!Q�O!Yfo^Q!JM}FN�dkVXO2aKORN^HKJMo^Q!JMVXW
J d3QTifN�o^VX[va³N^Q!J`Wfm�ZKO!SFWfo^ifN^L�SFORN�bMJ`ºcN^bMq_Q!V+iKSP}<N�VXaKa³VFL!JMQ!N�VXYfQ!o^VX[+N^L��0�2O!S<Wfo£itÕ3JMb]Q�NPORJ`Wfm¶���`�.YfL!N^L�S
[+N^o£iKS<WfJ]L�[ÈQ!V�HKqKWKSF[+JMoPScbMbMqBJMHKNPWFQ�J dkq�L!QTORVXWfm<b]q�ZfJySUL!N^H_ZKO!SFWfo^ifN^L�SFWfHBaKORN^HKJMo^Q4QTifN^L!NlYfL!J`Wfm�S�L!J`[��
afb]NvÓ�SUL!QR�Ûz2J`[+N+aKORN^HKJMo^Q!VXO^�4z4ifN�QR�ËVU�>b]N^}<N^b0aKORN^HKJMo^Q!VfO4JML�VXWfbMq�YfL!N^HÚd½VXO�QTifN�bMN^L!L�ZfJ`ScL!N^H§ZKO!S<Wfo£ifN^LP�
ORN^H)Yfo^J`Wfm_QTifN+J`WFQ�NPOÆd½NPO¶NPWfo^N�ZKN^QR�2N^NPW�ZKO!SFWfo^ifN^LlJyW{QTifNvp · z2L���z4ifN+G�mfORN^NvaKORN^HKJMo^Q!VXO�� �  `�0[vSFºcN^L
S_aKORN^bMJ`[+J`WKSFORq�aKORN^HKJMo^Q!JMVXWÑdkVXO"NPSco£i¾ZKO!SFWfo^iÑQTifNvg O¶L!Q�Q!J`[+N�QTifNBZKO!SFWfo^i§JML+L!N^NPW*��uKYKZfL!N^jKYfNPWFQ!bMq
QTifN�QR�2Vc�>bMN^}FN^b*aKORN^HKJMo^Q!VXO2JML�YfL!N^H�Q!VvaKORN^HKJMo^Q4��ifN^Q�ifNPO@Q�V\SUmXORN^N4VXO
HKJMLTScmfORN^Nl�4JMQTitQTiKScQ4aKORN^HKJMo^Q!JMVXW*�
ufJyWfo^N�QTifN4VfORJMmFJ`WKScb aKORN^HKJMo^Q!JMVXWt�4JMbMb�ZKN4o^VXO�ORN^o^Q@QTifN4[vSUòÛVfORJMQÛq�Vcd Q�ifN4Q!J`[+NF�FQ�ifN�ScmXORN^NÁVXYfQ!o^VX[+N2�4JMbMb
ZKN�HKVf[+J`WKSFWFQ��XQ�iXYfL4oPO¶NPScQ!J`WfmvbMN^L!L�HKN^L!QTO!Yfo^Q!JM}FN�J`WFQ!NPOÛd½NPORNPWfo^NF�2z4ifN�uKºcN^�2N^H|� � ØF�EZKO!SFWfo^iBaKORN^HKJMo^Q!VXO
YfL!N^L�QTiKO¶N^NÂaKORN^HKJMo^Q!VfO�ZKSFWKº<LP��VXO�p · z�LP��NPSco^iÑJyWfHKN^ÌfN^H��4JMQTi�L�b]JMmXi<Q!bMq§HKJhÅ�NPORNPW<Q\iKSULTi{d>YKWfo^Q!JMVXWfLP�
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z4ifN�aKORN^HKJMo^Q!JMVXWtVcd�QTifN�uKºcN^�2N^H�ZKO�SFWfo£itaKORN^HKJMo^Q!VXO3JML2QTifN�aKO¶N^HKJ]o^Q�J]VfW�[vSUHKN�ZFq+QR�2V�VfO@[+VXO¶NËVUd.Q�ifN
ZKSFWKºFL��4z4ifN��
Jh�>~�VXHKN
�`Ø�$`�ÍaKO¶N^HKJ]o^Q�VXO�YfL�N^L/StQTSFZfbMN�VUd@QÛ�2Vc�ÛZfJMQ4o^VfYKWFQ!NPO¶L4J`WfHKN^ÌXN^H¸Z<qBQTifN+ZKO!SFWfo^i
ScHKH)ORN^L!L4Q�V�[vSFºcN�S<WBJ`WfJMQ!J`Scb0aKO¶N^HKJ]o^Q�J]VfW*��z4ifJML�JyWfJMQ!J`Scb3aKORN^HKJMo^Q!JMVXW{JML/YfL�N^H_Q!VvL�N^b]N^o^Ql��ifJ]o^iBVUd0QR�2V
ÔlLTiKSFO¶N/aKORN^HKJMo^Q!VfORLP�f��ifJMo£i��2NPORNlSco^o^N^L!L�N^HBJyW{aKSFO!ScbMbMN^b*�4JMQTi�QTifN�QTSFZfbMNF�KQ!VvYfL!NÁdkVXO
QTifN�aKORN^HKJMo^Q!JMVXW*�
ÎlWfb]qtQTifN�L�QTScQ!N2VcdEQ�ifN4L!N^bMN^o^Q!N^H_ÔlL�iKSFORN�aKORN^HKJMo^Q!VfO@JML4YKaKH)SUQ!N^H���ifNPWvQTifN�ZKO!SFWfo^i�ORN^L�VFbM}FN^LP�3z4ifN^L!N
d½VXYKO2aKORN^HKJMo^Q!VfORL��2NPORNlo^Vf[vaKSFORN^HBJ`W��`Ø� `�Û�KSFWfHBJMQ4�4ScL
d½VXYKWfH{QTiKScQ4�2O!SFWfo^i�Õ3JMb]Q�NPORJ`Wfm�VXYfQ�aKNPOÆdkVXO![+L
QTifN+VFQTifNPO�[+N^o£iKS<WfJ]L�[+L�ScL�LTYK[+J`WfmBQTiKScQ�QTifN�d½N^Q�o£i{YKWfJ]Q+iKScL�S��ËO�SFWfo£i�z�SFORmFN^Ql�2Y<Å�NPO r �2z4�2x4VXO
VFQTifNPO+QTSUmFmFN^H�L!QTO�Yfo^QTYKORN_J`W-��ifJMo^i�QTifNÚg)b]Q�NPOvo^VXYKW<Q!NPORL�oPSFW-ZKN�ºUNPafQP�¹»«d�WfV¾QTScmFm<N^H�L!QTO!Yfo^QTYKO¶N
J]L�S�}cScJMbyS<Zfb]NF�ÍQTifN��
Jh�>~�VXHKN�aKORN^HKJMo^Q!VXO�VXYfQTa³NPOÆdkVXO![+N^H{QTifN�VFQ�ifNPO�[+N^o^iKSFWfJMLT[+LlJ`Wfo^b`YfHKJ`Wfm�g)bMQ!NPORJ`Wfm
YfL!J`Wfm¸S�HKJ`ORN^o^Q�[vS<aKaKN^H�Q�SFZfbMNBVcd/YKW<QTScmFmFN^H¾o^VXYKW<Q!NPORLP� s VX[v[\VXW�dkVXO+ScbMb4Vcd�QTifN^L!N_[+N^QTifVfHKLvJML
QTiKScQ4QTifN^q{LTYKZfL!QTS<WFQ!J`ScbMbMq_J`[vaKO¶VÀ}<N�Q�ifN�Sco^oPYKO!SUo^qBVcd@QR�ËVU�>b]N^}<N^b0aKORN^HKJMo^Q!VfORL�ScQ�QTifN�o^VFL�Q�VcdËStLT[vSUb]b
JyWfoPO¶NPScL!N�J`WÚHKN^L!JMmXWBo^VX[tafb]N^ÌfJMQRqF�

z4ifN@o^VXO�ORN^b`ScQ!JMVXWlZKN^QR�2N^NPW�ZKO�SFWfo£ifN^L�QTiKScQ�SFO¶N3L!NPaKSFO!ScQ�N^H�ZFqlS2LTYKZKORVfYfQ!J`WfN@oPScbMbfJ]L�VcdkQ!NPWlWfVFQ*oPSFa<�
QTYKORN^H�Z<qvmFbMVXZKScb�QR�ËVU�>b]N^}<N^b aKORN^HKJMo^Q!VXO¶LP�@»«d�QTifN4LTYKZKORVfYfQ!J`WfNlN^ÌXN^oPYfQ!N^L4S"byS<ORmFNlWXYK[+ZKNPO
VcdEZKO!S<Wfo£ifN^LP�
QTifN_ZKO!SFWfo^i�ifJML!Q!VfORq¾deO¶VX[,aKORJMVXO+Q�V§QTifN_L�YKZKORVXYfQ!J`WfN_JMLBbMVFL!Q��1z4ifN_��N^QTYKO!W · JML!Q�VXORq�ufQTSco^º��`Ø(�&�
aKSFORQ!J`ScbMbMq�L�VFbM}FN^L2QTifJML�aKORVXZfbMNP[äZ<q�aKORVc}fJ]HKJ`Wfm�ifJML!Q�VXORqvJ`W<dkVXO![vScQ�J]VfWtdeORVf[ÒZKN�dkVXORNlL�YKZKORVXYfQ!J`WfNloPScbMbMLP�
´ ifNPW�S oPScbMb4J`WfL!QTO!Yfo^Q!JMVXWµJMLvNPWfo^VXYKW<Q!NPORN^H��
QTifNBmFbMVXZKScb�ifJML!Q�VXORq¾J]L�aKYfLTifN^H�VXW�S L!QTSco^º��4JMQTifVXYfQ
o£iKSFWfm<JyWfm�QTifN�oPYKO!ORNPW<Q�}cScb`YfNBVcd�QTifN�ifJ]L�Q!VXORq¸O¶N^mFJML!Q!NPO^� ´ ifNPW¸S{ORN^QTYKO!WÑJ`WfL!QTO!Yfo^Q!JMVXWÑJMLvNPWfo^VXYKW<�
Q!NPORN^H���Q�ifN�ifJML!Q!VXORq{d>ORVX[ ZKN�dkVXORNvQTifN\deYKWfo^Q!JMVXWÑoPScbMb2JML�aKVfaKaKN^H�VcÅ�QTifNvL!Q�Sco£º{SFWfH¾o^VXWfoPScQ!NPWKScQ�N^H
�4JMQTivQ�ifNlVXWfN�VfO@QR�2V�[\VFL!QËO¶N^o^NPWFQ2VXYfQ!o^Vf[+N^L2JyW�Q�ifN�oPYKO!O¶NPWFQ�ifJML!Q�VXORqF� · Vc�2N^}FNPO^�<QTifJML�[+N^o^iKSFWfJMLT[
HKVXN^L�WfV<QvLTYKZfL!QTS<WFQ!J`ScbMbMq�J`[vaKORVc}FN_aKORN^HKJMo^Q!JMVXWâSco^oPYKO�Sco^qÉYKWfbMN^L!L�QTifNBQR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VfO+JMLÂScbML!V
WfN^N^HKN^HBdkVXO4aKORN^HKJMo^Q!J`Wfm_ORN^QTYKO�WBScHKH)ORN^L!L!N^L��

´ ifNPW�Sco^o^N^L!L�JyWfmvS"mFbMVXZKScbKQR�2Vc�>bMN^}FN^b aKORN^HKJMo^Q!VfO^�FJMQ2JML@mFNPWfNPO!SUb]bMqBWfVFQ@ºfWfVÀ��W+��ifN^QTifNPO
QTifN�p · z
NPWFQTO¶q�QTiKScQBJML_Sco^o^N^L!L!N^Hâ�4ScLBb`ScL!Q���ORJMQ!Q�NPW1Z<q�Q�ifN ZKO�SFWfo£i-QTiKSUQBJ]L_Z³N^J`Wfm1aKORN^HKJMo^Q!N^H��äz4ifJMLBJML
SFWBN^LTa³N^o^J`ScbMb]q¾J`[vaKVfORQTSFW<Q/aKO¶VXZfbMNP[ëdkVXO�WfN^ÌfQlQTO!SUo^N�VXO�[+Yfb]Q�JyafbMNBZKO!SFWfo^i�aKORN^HKJMo^Q!JMVXW*�EScLlSFW{NPW<QTORq
ZKN^bMVXWfmFJ`WfmBQ!V�StHKJhÅ�NPORNPWFQlZKO!SFWfo^iBJML�}FNPORq_YKWfbMJ`ºcN^bMq�Q!V�ZKN�o^VXO!ORN^o^Q��Ëz4ifNvp3ScQ�i<�Û�ËSUL!N^H_�4N^ÌfQlzEO!SUo^N
aKORN^HKJMo^Q!VXO��`Ø)���.o^Vf[�ZfJ`WfN^L+SvmFbMVXZKSUb�QR�ËVU�>b]N^}<N^bEQTO�Sco^N�aKORN^HKJMo^Q!VfO��4JMQTi_StQTO!Sco^N+aKORN^HKJMo^Q!VXO�L!J`[+JMb`SFO�Q!V
S�Ó�SUL!QR�Ûz2J`[+NvaKORN^HKJMo^Q!VXOÇ�/w
Sco^i_NPW<QTORqBJ`W{QTifNvp · zÖVcd@QTifN+mFbMVXZKScb�QR�ËVU�>b]N^}<N^b0aKORN^HKJMo^Q!VfOliKScL/S�Q�Scm
Q!VBLTifVc�Ð��ifJMo£iÑQTO!SUo^N\» n r ��ifJMo^i§iKScL+S�L!J`[+JMbyS<Old>YKWfo^Q!JMVXW¾ScLlQTifN+dkN^Q!o^i§ScHKH)ORN^L�LTx�JMQ�ZKN^bMVXWfm<L�Q�V)�
´ ifNPWtSlaKORN^HKJMo^Q!JMVXW�JMLË[vScHKNF�<QTifN4oPYKO!O¶NPWFQ3QTO�Sco^N�» n J]L
o^VX[vaKSFO¶N^HvQ!VlQTifN4Q�Scm)�E»½d�QTifN4QTScm�[tScQ!o^ifN^LP�
QTifNlQR�ËVU�>b]N^}<N^b.aKO¶N^HKJ]o^Q�VXO2JML/YfL�N^H��@Î�QTifNPOR�4JML!NF�³QTifN�YKWFQ�ScmFmFN^H_Ó�SUL!QR�Ûz2J`[+N�aKORN^HKJMo^Q!VfO^�K��ifJMo^iBJML4bMN^L!L
b]J`ºcN^bMq{Q!V�ZKN+LTYKZ¿òÛN^o^Q4Q�VvJ`WFQ!NPOÛd½NPORNPWfo^NF�*JMLlYfL!N^H��4z4ifN��3G�Ô�uv��$��0aKORN^HKJMo^Q!VfO�YfL!N^LlS+L!J`[+JMb`SFO�L!o^ifNP[+N
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d½VXO�aKORN^HKJMo^Q!J`Wfm§S�L!J`WfmFbMNÂZKO�SFWfo£i�a³NPOlo^qfo^b]NF��ZKYfQ��4JMQTi�YKa³H)ScQ!N�O!YfbMN^L�QTiKScQlJ`WKifJ`ZfJ]Q+QTifN�YKaKH)ScQ!N+Q!V
QTifNvQR�2Vc�>bMN^}FN^b@aKORN^HKJMo^Q!VXO�Jhd4QTifNvL!J`[vafbMN_aKORN^HKJMo^Q!VXO"JML�o^VfO!ORN^o^QP�v�
VFQTi Vcd4QTifN^L!N�aKORN^HKJMo^Q!VfORL�iKS�}FN�S
QTSFZfbMNlbMVXVXºfYKa*�*S+QTScmv[vScQ�o£iBSFWfHBVfWfN�VXO
QR�2V�~§| ° N^LÁVXW�QTifN�oPO¶J]Q�J]oPSUbEaKScQTi�Vcd3QTifN�aKORN^HKJMo^Q!JMVXW*�

z4ifN4VXafQ!J`[vSUb¿ifJML!Q!VfORq�bMNPWfmFQTi�d½VXO�S�mFbMVXZKScbKQR�2Vc�>bMN^}FN^bKaKORN^HKJMo^Q!VXO'Vcd S�mFJM}FNPW�L!J��^N4JML@mFNPWfNPO�ScbMb]qvWfVFQ
QTifN�L�SF[+N�dkVXO@ScbMbEZ³NPWfo£iK[tSFO!º<LP�@z4ifN n qKWKSF[+JMo · J]L�Q!VXORq�Ó.NPWfmFQTi�Õ3JMQ!Q!J`Wfm±�`Ø����.aKORN^HKJMo^Q!VfO4ScQ!Q!NP[tafQ!L
Q!V�HKqKWKSF[+JMoPScbMbMqBJMHKNPWFQ!Jhdkq�Q�ifN/Z³N^L!Q4ifJ]L�Q!VXORqvbMNPWfmFQ�i���ifJMb]NlQ�ifN/aKORV<mXO!SF[ J]L4O!YKWKWfJ`Wfm)�2z4ifNlaKORVFmXO�SF[
J]L2HKJM}fJ]HKN^H�J`W<Q!V+JyW<Q!NPOR}cScbML4Vcd@Ø��K� �F�F� VfO@[+VXO¶N/ZKO!S<Wfo£ifN^LP�'Õ)VXO'NPSco£itJ`WFQ�NPOR}ÀScbk�KVfWfN/ifJML!Q!VfORqvbMNPWfmFQTi�JML
YfL!N^H�SFWfH{QTifN�WfYK[+ZKNPOÁVcdË[+JMLTaKORN^HKJMo^Q!JMVXWfL�JML�o^VXYKW<Q!N^H��2G4Q�QTifN�NPWfH_Vcd@QTifN�J`WFQ!NPO¶}ÀScbk��QTifN�WfYK[+ZKNPO
Vcd0[+JMLTaKORN^HKJMo^Q!JMVXWfL�JML4L!Q!VXO¶N^HBJyW{S+QTSFZfbMN�SFWfH{o^VX[vaKSFO¶N^HB�4JMQTiBaKORN^}fJ]VfYfL/[+JMLTaKO¶N^HKJ]o^Q�J]VfW_o^VfYKWFQ!L�d½VXO
VFQTifNPO�ifJ]L�Q!VXORq{b]NPWfm<QTifLP��G WfN^�ÒifJML!Q!VXO¶q_bMNPWfmFQTi{JML�QTifNPW{o^ifVFL!NPW�ZKScL!N^HÑVXWB��ifJMo^i§ifJML!Q!VXO¶q_bMNPWfmFQTi
iKScL3QTifN4bMVc�2N^L!Q@[+JMLTaKORN^HKJMo^Q!JMVXW�o^VXYKW<QËO¶N^mFJML!Q!NPORN^HvJ`W+Q�ifN4QTSFZfbMNF�XS<WfHvQTifN�aKORVfo^N^L!L
J]L4ORNPa³NPScQ!N^H��3z4ifJML
J]HKNPStJML�SFaKa³NPScbMJyWfm���ZKYfQ�ScHKHKL4LTYKZfL�QTSFW<Q!J`Scb�o^VX[vafbMN^ÌfJMQÛqBQ�VvQTifN�aKORN^HKJMo^Q!VXOÇ�
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ufN^}FNPO!Scbl[+N^o^iKSFWfJMLT[+LBiKSP}<N_ZKN^NPWâaKORVXa³VFL!N^Hâ��ifJMo£i-YfL!N�aKO¶Vcg)bMJyWfm�Q�V¸N^JMQTifNPOtHKV§d>YfbMbMq�L!QTSUQ!JMo
ZKO!SFWfo^i�aKORN^HKJMo^Q!JMVXW*�³VXO3Q!V+J`[vaKORVc}FNÁHKq¿WKSF[\J]o�ZKO�SFWfo£i�aKORN^HKJMo^Q!VXO¶LP�@»>W�Q�ifN4L!J`[vafbMN^L!Q2dkVXO![ðVcdEaKORVcg)bh�
JyWfm\d½VXO2ZKO!S<Wfo£iBaKORN^HKJMo^Q!JMVXW*��VcdkQ!NPW�ORN�d½NPO�ORN^HBQ!VvScL4ufJ`[vafbMN\p
ORVcg)bMJ`Wfm)�KQTifN�[\VFL!Q
deO¶N^j¿YfNPW<Q2HKJyO¶N^o^Q!JMVXW
Vcd4NPSco£i¾ZKO!SFWfo^i¾JML+HKN^Q!NPO![+J`WfN^H�H)YKORJ`Wfm§QTifNBaKORVcg)bMN_O!YKW@� Ø � �Û�Bz4ifN_[+V<L!Qld>ORN^jKYfNPWFQ+HKJ`ORN^o^Q!JMVXW¾JML
o^VX[v[+YKWfJMoPScQ!N^H§Q!V{QTifN�ZKO!S<Wfo£i§aKO¶N^HKJ]o^Q�J]VfW¸iKSFO¶HK��S<ORN�YfL!J`Wfm�S{ZfJMQ�J`W§Q�ifN�ZKO!SFWfo^i�VXa³o^VXHKNF�Bz4ifN
aKORN^HKJMo^Q!JMVXW�[vScHKN�dkVXO
QTifN�ZKO!S<Wfo£iBScQ�O!YKW<�>Q!J`[+N�JML4Q�ifN�HKJ`ORN^o^Q!JMVXWÚmFJM}FNPW_Z<q�Q�ifN�aKORN^HKJMo^Q!JMVXW�ZfJ]Q��

G¼[+VXORNÁo^VX[vafbMN^ÌÂaKO¶Vcg)bMN�oPSFW�ZKN�YfL�N^H�Q!V�J`[vaKORVc}FN�QTifN/SUo^oPYKO!Sco^q+VcdEL!Q�ScQ!JMo�ZKO!SFWfo^i�aKORN^HKJMo^Q!JMVXW
ZFqBo^VfHKN+H)YKafb]JMoPScQ�J]VfW��������Û��z�SFºcNPW�SFWfH�WfVFQR�>QTS<ºcNPWBo^VXYKW<Q!L�SFO¶N�oPSFafQTYKO¶N^H_dkVXOÁNPSco^i_aKV<L!L!J`ZfbMNÂaKScQ�i
b]NPSUHKJyWfm�YKa¾Q!V§S�ZKO!SFWfo^i*��»«d�S�ZKO�SFWfo£i�iKSUL�HKJhÅ�NPORNPW<Q�ZKNPiKS�}fJMVXO�dkVXO�HKJ Å�NPORNPW<QvJ`Wfo^VX[+J`Wfm�aKScQTifLP�
QTifN�o^Vf[vafJMb]NPOÁoPSFW�H)YKafbMJMoPScQ!N�QTifN�ZKScL!JMo�ZfbMVXo^ºto^VXWFQ�ScJ`WfJyWfmtQTifN�ZKO!SFWfo^i*�)SFWfHBaKVFL�L!J`Zfb]qBL�VX[+NlVcdEQ�ifN
Zfb]Vfo^ºFLvbMNPScHKJ`Wfm¸YKa¾Q�V_JMQP�3LTYfo^i¾QTiKScQ�VXWfN�o^VXaFqÑVcd�QTifNBZKO!SFWfo^i§�ÁJ]bMb�Z³N_ORNPSco^ifN^H�Jhd�QTifNBZfb]Vfo^º§JML
NPWFQ!NPO¶N^H_QTiKORVfYfmXi_S�aKScQTi{QTiKScQ�[vSFºcN^L�QTifN�ZKO�SFWfo£i{bMJ`ºcN^bMq�QTSFºcNPW{SFWfH§SFWfVFQTifNPO2o^VfaFq{J]L�O¶NPSco£ifN^H{Jhd
QTifN�aKScQTiB[vS<ºcN^L4QTifN+ZKO!SFWfo^i�b]J`ºcN^bMq§WfVFQR�>Q�SFºcNPW*�3z4ifJML/[tSFºcN^L4QTifN+ZKO!SFWfo^iBZKNPiKS�}fJ]VfO�[+VfORN�ZfJ`ScL!N^H��
JyWfoPO¶NPScL!J`WfmBQTifNvSco^oPYKO!Sco^qBVUd@L!QTScQ!JMo+ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXORLlSFWfH�L!J`[vafbMNvHKq¿WKS<[+JMo\aKO¶N^HKJ]o^Q�VXORL�LTYfo£i�ScL
QTifN�z2�2Vc�Û�
JMQ s VXYKW<Q!NPOlL!o^ifNP[+NF�{G/W Jy[taKVXORQ�SFWFQvZ³NPWfN�g)Q�VUd�QTifJML+L!o£ifNP[\N�JML+QTiKScQ�QTifN�J`[vaKO¶VÀ}<N^H
L!QTScQ!JMo�ZKO!S<Wfo£iBaKORN^HKJMo^Q!JMVXW�Sco^oPYKO�Sco^q�oPS<WBZKN�YfL�N^H_Q!VvNPWKiKS<Wfo^N�LTYKa³NPO!ZfbMVXo^ºBL!o^ifN^H)YfbMJ`Wfm)�

G�L�[+NPW<Q!JMVXWfN^H§NPS<ORbMJ]NPOÇ�EZKO!SFWfo^ifN^L�oPS<W�Z³NPiKS�}FN+JyWÑ[vSFW<q_HKJhÅ�NPORNPWFQl�4S�qfLP���2O!SFWfo^i s b`ScL!L!Jhg)oPS��
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Q!JMVXW�������QTSFºUN^L�ScHK}ÀS<WFQTSUmFNlVcdEQTifJMLlZFq�L!NPaKSFO�ScQ!J`Wfm�ZKO!SFWfo^ifN^L�JyW<Q!VvHKJhÅ�NPORNPW<Q�o^b`ScL�L!N^L�ZKScL!N^H{VXW�QTifN^J`O
ZKNPiKS�}XJMVXO�H)YKORJ`Wfm¸S�aKORVUg)b]N_O�YKW*�§z4ifN�o^b`ScL�L�VUd/S�ZKO!SFWfo^i§JMLvaKScL!L!N^H�Q�V_QTifN�HKq¿WKS<[+JMo_aKORN^HKJMo^Q!VXO
iKSFORHK�4SFORNvQ�iKORVXYfmXi�Q�ifNÂZKO!S<Wfo£i¾VXa³o^VXHKNF� n YKORJ`Wfm§QTifNBO!YKWÑVcd�S�aKORVFmXO!S<[B��HKJhÅ�NPORNPW<Q\aKO¶N^HKJ]o^Q�VXORL
SFORN�YfL!N^H¾dkVXO�ZKO!SFWfo^ifN^L\Z³N^bMVXWfmFJ`Wfm§Q!V{HKJ Å�NPORNPW<Q+o^b`ScL!L!N^LP��ÎlWfNBLTYfo^i¸aKO¶VXaKVFL�N^H¸L!o^ifNP[+N�JMLvQ!V_HKJh�
}XJMHKNBZKO!SFWfo^ifN^L�J`W<Q!V_Q�iKORN^N�o^b`ScL�L!N^LP�v[+VFL�Q!bMq�Q�SFºcNPW§ZKO!S<Wfo£ifN^LP�3[+V<L!Q!bMq§WfVFQ�QTS<ºcNPW§ZKO!SFWfo^ifN^LP�@S<WfH
ScbMb@VFQTifNPOlZKO�SFWfo£ifN^L��vGäufJ`[vafbMN_p@ORVcg)bMJ`Wfm§aKORN^HKJMo^Q!VXO"J]LvYfL!N^H d½VXO"QTifN�[+V<L!Q!bMq_QTS<ºcNPW§SFWfH¸[\VFL!Q!bMq
WfVFQ4QTSFºUNPW_ZKO!SFWfo^ifN^LP����ifJMbMN�SvHKqKWKSF[+JMovi<q¿ZKORJMH§aKORN^HKJMo^Q!VXO�JMLlYfL!N^H{d½VfO2QTifN+VFQTifNPO4ZKO�SFWfo£ifN^L���z4ifN
p@ORVcg)bMN��ÛÔ�YfJ]HKN^H�~§YfbMQ!Jh� · NPYKORJML!Q!JMo�ZKO!S<Wfo£i§aKO¶N^HKJ]o^Q�VXO}������YfL�N^L�SBL�Jy[\J]b`SFO\o^VXWfo^NPafQP�_z4ifNto^VX[vafJMbMNPO
J]HKNPW<Q!Jhg)N^L�bMVfVXa�ZKO!SFWfo^ifN^L/Z<qBo^VfHKN\S<WKScbMqXL!JMLlVXO�aKORVcg)bMJ`Wfm)�lw@SUo£i{ZKO!SFWfo^i�iKSUL�VXWfN+ZfJMQlNPWfo^VXHKN^H§J`W
QTifN4VXa³o^VXHKN�Q!V�L�ifVÀ�-��ifN^QTifNPO'J]Q2JMLËS"bMVXVXa�ZKO!SFWfo^itVXO3WfVFQP� n YKORJ`Wfm+QTifN�O!YKWtVcd�QTifN�aKO¶VFmXO!SF[Ú�cb]VfVXa
ZKO!SFWfo^ifN^L�S<ORN�aKORN^HKJMo^Q!N^HBYfL!J`Wfm�Slo^Vf[vafbMN^ÌvbMVXVXa�aKORN^HKJMo^Q!VXO2SFWfH�VFQTifNPO
ZKO!SFWfo^ifN^LËSFO¶N/aKORN^HKJMo^Q!N^HBYfLR�
JyWfmvS�ÔlLTiKSFO¶N4VXO3L�Jy[\J]b`SFOÁaKORN^HKJMo^Q!VXO^�@zÁifN/ufQTSUQ!JMoPScbMb]q�ufN^b]N^o^Q�N^H · qKZKORJMH_ZKO!SFWfo^ivaKORN^HKJMo^Q!VXO��`Ø���� ScbML!V
aKSFORQ!JMQ!JMVXWfLlZKO!SFWfo^ifN^L�ZKScL!N^H�VXWÚ��ifJMo£i�aKORN^HKJMo^Q!VXO�JMLlbMJ`ºcN^bMq§Q!V�Z³NvZKN^L!Q�dkVXOÁJ]Q�� n YKO¶JyWfm�QTifNvaKORVcg)bMN
O!YKW*�fQTifN�ZKN^L�QËVUdEQTifN4QR�2V�o^VX[taKVXWfNPW<Q4aKORN^HKJMo^Q!VXORL
dkVXO3NPSco^i�ZKO!SFWfo^ivJML2JMHKNPWFQ!Jhg)N^H��2z4ifJML2J]LÁHKVXWfN/Z<q
L!J`[�Yfb`ScQ�JyWfm�QTifNlo^VX[taKVXWfNPW<Q�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO¶L4H)YKORJ`Wfm�Q�ifN�aKORVcg)bMN�O!YKW*��ZKYfQ4�4SPqfL@VUd'ScbMbMN^}fJySUQ!J`Wfm
QTifN�o^Vf[vafbMN^ÌXJMQRq�VUdEQTifJML�SFORNÁLTYfmFmFN^L!Q�N^H��@w@Sco^i�ZKO!SFWfo^i�iKScL4S+ZfJMQ4NPWfo^VfHKN^HBJyW�Q�ifNlVXaKo^VfHKNlQ!V�L�ifVÀ�
��ifJMo£i¾aKORN^HKJMo^Q!VXO�JMLvZKN^L!Q"d½VXO"JMQP� n YKORJ`Wfm�QTifN�O!YKWÑVcd4QTifN�aKO¶VFmXO!SF[Ú��QTifJMLvZfJMQ�HKN^Q!NPO![\JyWfN^Lt��ifJMo£i
aKORN^HKJMo^Q!VXO2Q!V�YfL!NldkVXO
QTifN�ZKO!SFWfo^i*�

z4ifN
!@SFORJ`SFZfbMN�Ó.NPWfmFQTi�p3ScQTi¾ZKO!SFWfo^i�aKORN^HKJMo^Q!VXO¸� � ���2QTSFºcN^LvaKORVcg)bMJ`Wfm¾VXWfNBL!Q!NPaÑd>YKORQTifNPO^�ÑG�L
��SULË[+NPW<Q!JMVXWfN^HBNPSFORbMJMNPO^�KQ�ifNlVXafQ!J`[vScb�ifJML!Q!VXO¶qvbMNPWfmFQTitdkVXO2S�m<b]VfZKScb*QÛ�2Vc�>bMN^}FN^b*aKORN^HKJMo^Q!VXO2JML�WfV<QËQ�ifN
LTSF[+Ntd½VfO�ScbMb�ZKO!S<Wfo£ifN^LP�§zÁifN
!@SFORJ`SFZfbMN_Ó*NPWfmFQTi�p3SUQTi§aKORN^HKJMo^Q!VXO\HKN^Q!NPO![+J`WfN^L�S�WfNPSFORbMq¾VXafQ!J`[vScb
ifJ]L�Q!VXORq�bMNPWfmFQTiÑdkVXOlNPSUo£i�VUd�Q�ifNÂZKO!S<Wfo£ifN^L+H)YKORJ`Wfm�QTifNBaKORVcg)bMNÂO�YKW*�@SFWfH§o^VX[t[�YKWfJMoPScQ�N^L�Q�ifJ]L+Q!V
QTifNvaKORN^HKJMo^Q!JMVXW�iKSFORHK�4SFORN+YfL!J`Wfm§Std½N^�ÈZfJ]Q�L�J`W�QTifN�ZKO�SFWfo£i{VXa³o^VXHKNF��z4ifN�aKORN^HKJMo^Q!JMVXW¾iKSFORHK�4SFO¶N
aKORN^HKJMo^Q!L�QTifNvZKO!S<Wfo£i�YfL!J`WfmBQTifN+LTYfmFm<N^L!Q!N^H§ifJML!Q!VXORq{bMNPWfmFQTi*�+z4ifJMLlL!o£ifNP[\N�ScbML!V�JyW<}FVFbM}FN^L+S�WfVc}FN^b
[+N^QTifVfHldkVXO�m<NPWfNPO!ScQ!J`WfmlaKScQTi�ifJML!Q�VXORJMN^LËZ<q ° Îl�2J`WfmlQTSFO¶mFN^QEScHKH)ORN^L�L!N^L3Q!VFmFN^Q�ifNPO^�Ez4ifJML3aKORN^HKJMo^Q!VXO�JML
[�Yfo^i�[+VXORN�SUo^oPYKO!ScQ!N�QTiKSFWtVFQTifNPO
o^VX[vaKS<O!SFZfbMN/aKO¶N^HKJ]o^Q�VXORLP�KZKYfQ2QTifNlJ`[vafbMNP[+NPW<QTScQ!JMVXW�o^VX[tafb]N^ÌfJMQRq
J]LÁLTYKZfL!QTSFW<Q!J`Scbk�
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z4ifNPORN�iKS�}FN+ScbML!V_ZKN^NPWÑL!QTYfHKJMN^L�VfW_Q�ifN\Z³NPiKS�}XJMVXO�Vcd4ZKO!SFWfo^ifN^L�SFWfH§ZKO!S<Wfo£i�aKORN^HKJMo^Q!VXO¶LP��p3S<W
N^Q�Scbk�3� � ���4JMHKNPWFQ�J g)N^HâL!N^}<NPO!Scb2oPScL!N^LvVUd/ZKO!SFWfo^ifN^LÂZ³N^J`Wfm¸o^VXO�ORN^b`ScQ!N^H�J`W�QTifNBL�VXYKORo^NBo^VfHKNBVcd/Q�ifN
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uKp@w s JyW<Q�$#�BZ³NPWfo£iK[tSFO!º<L�SFWfH¸YfL!N^H�QTifJML�SUL�SB[+VFQ!JM}ÀSUQ!JMVXWÚd½VXO���iFq{mFbMVXZKScb3QR�2Vc�>bMN^}FN^b0aKO¶N^HKJ]o^Q�VXORL
�ËVfO!º)�

zEScbMo^VFQ�QEN^Q3Scbk�%�º� � �XSFWfH��3VfYKWfmlN^QEScbk�%�º�&�&�XL!Q�YfHKJ]N^HvSFWfH�o^b`ScL!L!Jhg)N^HvQTifN
N�Å�N^o^Q!LEVUd³aKScQ�Q!NPO!W�ifJML!Q�VXORq
QTSFZfbMN4J`WFQ�NPOÆd½NPO¶NPWfo^NF�XSFWfHvL�ifVÀ�2N^H+QTiKScQ3JMQ2WfN^mXScQ!JM}FN^bMqvS�Å�N^o^Q!L3QTifN4aKNPOÛd½VXO�[vSFWfo^N4Vcd*QR�ËVU�>b]N^}<N^b)ZKO!SFWfo^i
aKORN^HKJMo^Q!VXORLP��z4ifN^L!N�QÛ�2V�aKS<aKNPORL�YfL!N^H{J`WFQ!NPOÛd½NPORNPWfo^N��kd>ORN^N�aKO¶N^HKJ]o^Q�VXORL�Q!VÂSUJ]H{J`W_Q�ifN\YKWfHKNPO¶L!QTSFWfHKJ`Wfm
Vcd QTifN�aKVFQ!NPW<Q!J`Scb�Vcd QR�2Vc�>bMN^}FN^b)aKORN^HKJMo^Q!VXO¶LP�3GlW+J`WFQ!NPOÛd½NPORNPWfo^N��kd>ORN^NlaKORN^HKJMo^Q!VXO
iKScL@VXWfN�p · zÑd½VXO'NPSco^i
ZKO!SFWfo^iBSFWfH_JML�QTifNPORN�dkVXORN�aKO¶VXifJ`ZfJ]Q�J]}<N^b]q{b`SFORmFNF�*ZKYfQ4HKVfN^L/WfVFQ�LTY<Å�NPO
d>ORVX[ÈQ�ifN�WfN^mXScQ!JM}FN�N�Å.N^o^Q�L4Vcd
p · zâJ`WFQ!NPOÛd½NPORNPWfo^NF�

�3VXYKWfm�N^Q@Scbk�¢�����&� ScbML!VlLTifVc�2N^H+QTifN2L!bMJ]mfiFQ2ScHK}ÀSFW<QTScm<NËVUd.aKScQTi+ifJML!Q!VfORJMN^L@Vc}FNPO3aKScQ!Q�NPO!W+ifJ]L�Q!VXORJMN^L
d½VXOÍL!QTSUQ!JMoËZKO!SFWfo^i�aKO¶N^HKJ]o^Q�J]VfW*�Ëz4ifN^q�d>YKORQTifNPOÍLTifVc�2N^H�QTiKSUQEQTifN4ifJML!Q!VfORqlJ`W<d½VXO�[vScQ!JMVXW"d>ORVX[¹Z³N�d½VXO¶N�S
oPScbMb)JML4[+VXORN�YfL�N�deYfb³d½VXO'QTifN�aKORN^HKJMo^Q!JMVXW�VUdÍS�ZKO!SFWfo^i+QTiKSFW\QTifN�ifJML!Q!VXO¶qvJ`W<d½VXO�[vScQ!JMVXW�d>ORVX[ �4JMQTifJ`W�S
oPScbMb]N^HtLTYKZKORVXYfQ!J`WfNF�3Õ*YKORQTifNPO![\VXORNF��QTifN^q�J`W<}FN^L!Q!JMmXScQ�N^H�Q�ifN@J`[vaKVfORQTSFWfo^N4VUd ScH)SFafQ!JM}fJ]QRq�JyW�QTifN4p · z2L
VcdËmFbMVXZKSUb3QÛ�2Vc�>bMN^}FN^b@aKO¶N^HKJ]o^Q�VXORLP�vz4ifN^qÚd½VfYKWfH§QTiKScQ�S�L!Q�ScQ!JMoPScbMbMq�HKN^Q�NPO![+J`WfN^HÉp · z"�*��ifNPW§YfL!J`Wfm
QTifN�LTS<[+N�aKORVUg)b]J`Wfm_SFWfH�Q!N^L�Q!J`Wfm�L!N^QlSFWfH�iKSP}fJ`Wfm_SvL�NPaKSFO!ScQ!N+p · zâdkVXO2NPSUo£i{ZKO!SFWfo^i*�*L!VX[+N^Q!J`[+N^L
VXYfQTaKNPOÛd½VXO�[+LËS+p · zâYfL!J`Wfm � �ÛZfJMQ4o^VXYKW<Q!NPORL��0zÁifJ]LÁ��SUL@LTifVc��WtQ!V+J`WfHKJ]oPSUQ!NlQTifN�aKV<Q!NPWFQ�JySUb.Z³NPWfN�g)Q!L
Vcd0L�QTScQ!JMoPScbMbMq�N^ÌKafbMVFJMQ!J`WfmBo^VXO!ORN^b`ScQ�J]VfW_YfL!J`Wfm�QTifN^J`O4o^VfHKN�ORN^L!QTO�Yfo^QTYKORJ`Wfm�L�o£ifNP[+NF�

ufN^o£iKORN^L�Q�N^Q�SUb½�<� � ���*L!QTYfHKJMN^H_QTifN+ORVFbMNlVcd@ScH)SFafQ!JM}fJMQÛq�J`WBQR�2Vc�>bMN^}FN^b�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORLlSFWfHBHKN��
Q!NPO![+J`WfN^HBQTiKScQ��FdkVXO2aKNPOÛ�ÛScHKH)ORN^L!LlaKORN^HKJMo^Q!VXORLÁ�4JMQTi�LTifVXORQ4ifJML!Q!VfORJMN^LP�)iKS�}XJ`WfmvL�QTScQ!JMoPScbMbMq�HKN^Q�NPO![+J`WfN^H
}ÀScb`YfN^L�J`W�Q�ifN�p · zÐaKNPOÆdkVXO![\N^H�VfW�aKS<O��4JMQTi�QTifNvScH)SFafQ�J]}<NvL!o^ifNP[+NvYfL!J`Wfm � �ÛZfJMQ�o^VfYKWFQ!NPO¶LP��z4ifN
p@ufm r SUb]m<VXx2aKNPOÆ�ÛScHKH)O¶N^L!L�QR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VXOÇ�K�4ScL4J`WFQ�ORVXH)Yfo^N^H{Q!VvLTifVc�âQTifN�a³VFQ!NPW<Q!J`Scb�Vcd@S+L!QTSUQ!JMo
p · zl�K»>W�QTifJML�aKORN^HKJMo^Q!VfO^�fQTifN�aKORN^HKJMo^Q!JMVXW�dkVXO
NPSco^i�ifJML!Q�VXORqBaKScQ!Q!NPO!Wt�4ScL@L�QTScQ!JMoPScbMbMqBHKN�g WfN^H_ZKScL!N^H
VXW�SFW+ScbMmFVfORJMQTiK[¹Q�iKScQEHKN^Q�N^o^Q!L0O¶NPaKNPScQ!J`WfmlVXYfQ�o^VX[+N^L�JyW\QTifNËifJML!Q!VfORq�aKScQ�Q!NPO!W*� · Vc�2N^}FNPO^��QTifJML3L!QTYfHKq
o^VX[vaKSFORN^HBVfWfb]qB�ÁJ]Q�i�QTifN�p�G�m�aKORN^HKJMo^Q!VXO^��SFWfH_WfVFQ4�4JMQTiÚQTifN�[+VXO¶N�Sco^oPYKO!ScQ!N�p�G�L�aKORN^HKJMo^Q!VXOÇ�

s ifNPW�N^QlScbk���� ��@SFWKScbMq%�^N^HÑQTifN�a³NPOÆd½VfO![vSFWfo^N+Vcd2QTifNvp)G�m�QÛ�2Vc�>bMN^}FN^b3aKORN^HKJMo^Q!VXO�ZFq{o^VX[vaKSFO¶JyWfm
J]QtQ!V¸SFW¾VXafQ�Jy[tScb�aKORN^HKJMo^Q!VXO\JyWµH)ScQTS�o^Vf[vaKORN^L!L!JMVXW*�4p
ORN^HKJMo^Q!JMVXW�Z<q�p3SFORQ!J`Scb2~§ScQ!o^ifJ`Wfm r p@p'~§x^�
z4ifN^q�ScL�L!NPORQ!N^H{QTiKScQ�p@p'~,�2VXYfbMH§ScbML!V_ZKNvVfafQ!J`[vScbÍd½VXOlZKO�SFWfo£i�aKORN^HKJMo^Q!JMVXW*��SFWfH�LTifVc�2N^H�Q�iKScQ/S
[+VXHKJhg)N^H�}FNPORL�J]VfWBVcd@p@p'~É�KORN^H)Yfo^N^H�Q!V�ZKN�[\VXORNlo^VFL!QÁN�Å.N^o^Q�J]}<NF�)VXYfQ�aKNPOÆdkVXO![+N^H�p�G�mvL�b]JMmXi<Q!bMq_VfW
ZKVFQTi�Q�ifN�uKp@w s JyW<Q��#�+SFWfHBQ�ifN�»>�2u_Z³NPWfo£iK[vS<O!ºFL��3Õ)N^HKNPORVc}fLTº<q�N^Q4Scbk���`Ø<ØF��N^ÌXQ!NPWfHKN^H{QTifJML�Z<qÂScbML!V
N^Ì¿SF[\JyWfJ`Wfm�S s VfWFQ!N^ÌfQËz�ORN^N ´ N^JMmXi<Q!J`Wfm\SUb]m<VXORJMQTiK[B�@zÁifN^qvJ`WfHKJ]oPSUQ!N^H_QTiKSUQËp�G�m+oPSFW�ZKNlJ`[vaKO¶VÀ}<N^H
YKaKVXW*�KZKYfQ@HKJMHBWfVFQËaKO¶N^L!NPWFQ2SFWtJy[tafb]NP[\NPWFQTSUQ!JMVXW*�@�ÁN^J]Q�ifNPO@VUd.Q�ifN4L!QTYfHKJMN^L2o^VX[vaKSFO¶N^H�QTifN^J`O
ORN^LTYfbMQ!L
�4JMQTi�QTifN�L�b]JMmXi<Q!bMq_ZKN^Q�Q!NPO4p�G�L�aKORN^HKJMo^Q!VXO^�

Õ SFORo^qBN^QlScbk�0�`Ø � �EJMHKNPW<Q!Jhg)N^H¸SFWfH�J`WF}<N^L!Q!JMmXScQ!N^H��#��ZKO!SFWfo^ifN^L�J`W{QTifN�uKp
w s J`W<Q��#��ZKNPWfo^iK[vSFO!º<L

Ø(�



QTiKScQ��2NPORNtd>ORN^j¿YfNPW<Q!bMq¸[+JMLTaKO¶N^HKJ]o^Q�N^H��ÉÎÁd�QTifN^L!NF�3QTifN
� �FÙ QTiKScQ��ËNPO¶N�J`WfL!JMHKN_bMVfVXafL+�2NPORN�J`W<}FN^LR�
Q!JMmXScQ!N^H¸S<WfH¸o^b`ScL!L�J g)N^H�ZKSUL!N^H¸VfW§QTifNt��S�q�QTifN�ZKO�SFWfo£iÑo^VXWfHKJMQ!JMVXW¾�4ScL�mFNPWfNPO!ScQ!N^H�� �F�FÙ Vcd�Q�ifN
�#��ZKO!S<Wfo£ifN^L4�2NPORN�LTifVc��WtQ!VvZKNlZKScL!N^HBVXW�aKORN^HKJMo^QTSFZfbMN"deYKWfo^Q!JMVXWfL��KN^JMQTifNPO4aKORN^HKJMo^QTSFZfbMN+SFORJMQTiK[+N^Q!JMo
deYKWfo^Q!JMVXWfLÁVXO
QTSFZfbMN�QTO�SP}<NPORLTScbMLP�<QTiKScQ2oPSFWBZKNlL�aKN^oPYfb`ScQ!JM}FN^bMq_o^Vf[vaKYfQ!N^HBQ!V+mFNPWfNPO!SUQ!NlQTifN�o^VXWfHKJMQ!JMVXW
NPSFORbMqF��G/WfVFQ�ifNPOE�#� Ù Vcd3QTifN��#��ZKO!SFWfo^ifN^L��2NPORN+ZKScL!N^H�VXWÚb]JML!Q�VXO2QTO¶N^N�Q�O!S�}FNPORLTScbMLP�¿d½VXO���ifJMo£i�Q�ifN
[+N^o£iKS<WfJ]L�[×Vcd2LTaKN^oPYfb`ScQ!JM}FN^bMq§m<NPWfNPO!ScQ!J`Wfm_Q�ifN�o^VfWfHKJ]Q�J]VfW§oPSFW�WfVFQ�Z³N�YfL!N^H��vz4ifN�ORNP[vScJ`WfJ`Wfm±� Ù
Vcd0Q�ifN�ZKO!SFWfo^ifN^L4QTiKScQ4�2NPORNlN^ÌKSF[+J`WfN^H{�ËNPO¶N�ZKScL!N^HBVXW{WfVXW<�>bMJyWfNPS<O�SFO¶J]Q�iK[+N^Q!JMold>YKWfo^Q!JMVXWfLP�
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z4ifN�N^ÌKaKNPO¶Jy[\NPWFQ!L+J`WÑQTifJML�HKJML!L�NPORQTScQ!JMVXWÑSFORNvo^VXWfH)Yfo^Q�N^HÉYfL!J`Wfm§SBQ�O!Sco^NvH)ORJM}FNPWÑL!J`[+Yfb`ScQ!VXO/d½VXO
S�b]VfScH)ÜcL!Q!VfORN�SFORo^ifJMQ!N^o^QTYKORN�YfL!J`Wfm_QTifNvJ`WfL!Q�O!Yfo^Q!JMVXWÑL!N^Q�Vcd2QTifNv~�VFQ!VfORVFb`S�~ s $#$ �F�F� �vz4ifNPORN�SFO¶N
QÛ�2V+aKSFORQ!L2Q!VvQ�ifNlL!J`[�Yfb`ScQ�VXO^��QTifNlQTO!SUo^NlmFNPWfNPO!ScQ!VfO^�XSFWfHBQ�ifN�[+JMoPORVXSFORo^ifJMQ!N^o^QTYKO!SUb�L!J`[+YfbySUQ!VXO^�3z4ifN
QTO!Sco^N�mFNPWfNPO!ScQ�VXO3mFNPWfNPO�ScQ!N^L4S�QTO!Sco^N�Vcd0ScbMb�YfL!NPO2[+VfHKNlJ`WfL!QTO!Yfo^Q!JMVXWfLÁo^VXO!ORN^LTa³VXWfHKJ`WfmvQ!V+QTifN�o^VXO!ORN^o^Q
N^ÌXN^oPYfQ!JMVXW�aKSUQTi*��G�bMb4L�qXL!Q�NP[ oPSUb]bML�S<ORN�NP[+Yfb`ScQ!N^H�YfL�JyWfmÑQTifNÂifV<L!Qv[vSco^ifJyWfNF�¾z4ifN_[+JMoPORVXS<ORo£ifJh�
Q!N^o^QTYKO!ScbÁL!J`[�Yfb`ScQ�VXOBYfL!N^LBQTifN{QTO!Sco^N{Q!V¸L�Jy[+Yfb`ScQ!N§S�[+JMoPORVfaKORVXo^N^L�L!VXO�YfL!J`Wfm�QTifN · p
u1[\VXHKN^b�Vcd
N^ÌXN^oPYfQ!JMVXW�� � ���Û�Ez4ifN�[+JMoPORVXSFORo^ifJMQ!N^o^QTYKO!SUb)L!J`[+Yfb`ScQ!VXO'J]L
oPSFaKSFZfbMN�Vcd�N^}ÀScb`YKScQ!J`WfmvZKO!SFWfo^i�aKORN^HKJMo^Q!VXORLP�
oPSco£ifN�S<WfH�[+NP[+VfORqvVXORmfSFWfJ��PScQ!JMVXWfLP�)S<WfHBHKJ Å�NPORNPW<QlaKORVXo^N^L�L!J`Wfm�o^VXO¶N^LP�

z4ifNvL!J`[+Yfb`ScQ!VXO�oPSFW{N^}cScb`YKScQ!N�ZKO!S<Wfo£i�aKORN^HKJMo^Q!VXO¶LlJyW�deYfbMbËafJ`a³N^b]J`WfNBVXO�ZKO!SFWfo^i§aKORN^HKJMo^Q!VfO�VXWfbMq
[+VXHKNF�3»ÆW�Q�ifN@d>YfbMb afJ`aKN^bMJ`WfN�[+VfHKNF�XSÁL!J`WfmFbMN�ZKO!SFWfo^ivaKORN^HKJMo^Q!VfO�J]L
o^VXWKWfN^o^Q!N^H+Q!VlQTifN2N^ÌfN^oPYfQ!JMVXW+o^VXO¶N
Q!V�aKORVc}fJ]HKN�d>YfbMbXL�QTScQ!JML!Q!JMo^L�VcdKQTifN@aKORVFmXO�SF[-N^ÌXN^oPYfQ!JMVXW*�cL�Yfo£i�ScLE»>p s �PZKO!S<Wfo£i�ORN^L!VFb`YfQ!JMVXW"Q!J`[+NF�PoPSUo£ifN
[+JML!L�O!SUQ!JMVFL�N^Q!oF��»>W¾ZKO!SFWfo^i§aKORN^HKJMo^Q!VXO�VXWfbMq§[+VfHKNF�3SBb`SFORmFN�WXYK[+ZKNPO"Vcd�ZKO!SFWfo^i§aKORN^HKJMo^Q!VXO¶L�oPS<W
ZKN�L�Jy[+Yfb`ScQ!N^H�ScQ4QTifNlL�SF[+NlQ!J`[+N�Q!VvN^}ÀSUbyYKSUQ!N�QTifN^J`O�[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N^LP�@z4ifN+ZKO!SFWfo^iBaKORN^HKJMo^Q!VXO
VXWfbMq [\VXHKNvH)O�ScL!Q!JMoPScbMbMq§ORN^H)Yfo^N^L+QTifNvORN^j¿YfJ`ORN^H¾L!J`[+Yfb`ScQ!JMVXW�Q!J`[+Nt��ifJMb]N�L!Q!JMbMbËaKO¶VXH)Yfo^J`Wfm§Sco^oPYKO!ScQ�N
ORN^LTYfbMQ!L2dkVXO2QTifN�[\J]L�aKORN^HKJMo^Q!JMVXW�O!ScQ!N^L4VUd0QTifN�ZKO�SFWfo£iBaKO¶N^HKJ]o^Q�VXORLP�

z4ifN§[+N^QTORJMo_Q�iKScQvJML_YfL!N^H�dkVXO+o^Vf[vaKSFORJ`Wfm�aKORN^HKJMo^Q!VXO¶L�J`W-QTifJML�HKJML!L�NPORQTScQ!JMVXW-JMLBZKO!SFWfo^i�[+JMLR�
aKORN^HKJMo^Q!JMVXW¸O�ScQ!N^LP�+G�bMQTifVXYfmXi�JMQ+JML�HKN^L!J`O!S<Zfb]N�Q!V_O!SUQ!N�SBaKORN^HKJMo^Q!VXO�ZFq�QTifNtJy[taKSco^Q�JMQ�iKSUL�VXW�Q�ifN
aKNPOÆdkVXO![vS<Wfo^N r L�Yfo£i§SUL\»Æp s x"Vcd�S�aKORVXo^N^L�L!VXO^��QTifJML+oPSFW¾WfVFQ�Z³NBHKVXWfN��ÁJ]Q�ifVXYfQ�L!N^bMN^o^Q!J`Wfm¸S�aKSFOÛ�
Q!JMoPYfbyS<O_aKORVfo^N^L!L!VXOtJ`[vafbMNP[+NPW<QTScQ!JMVXW*�È~�JMLTaKORN^HKJMo^Q!JMVXW¹O�ScQ!N��4ScL�o^ifVFL!NPWâScL�QTifN§[+N^QTO¶J]o¾ScL�JMQBJML
[+VFL!Q3o^VX[t[+VXWfbMq�YfL!N^H�J`WvQTifN�ORN^L!NPSFORo^i+bMJMQ!NPO!ScQ�YKORNF�KSFWfH�ZKN^oPS<YfL!N�YfL!J`Wfmv[+JMLTaKORN^HKJMo^Q!JMVXWBO!ScQ�N�ScL@Q�ifN
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�@NPWfo^iK[vSFO�º GlZKZKO^� n N^L!oPO¶JyafQ�J]VfW zEO!SUJyWfJ`WfmBufN^Q zÍN^L!Q�ufN^Q
o^VX[vaKORN^L!L o^VX[ n ScQ�S�o^Vf[vaKORN^L!L!JMVXWBaKO¶VFmXO!SF[ aKORVcd!�ÄJ`W¢¼ Q�N^L!QP�ÄJ`W¢¼
mFo^o mFo^o Ô���| s o^VX[vafJMbMNPOÁ}FNPORL!JMVXW � �º�K��� L!QT[�QP�ÄJ ò!YK[va*�ÄJ
mFV mFV s Vf[vaKYfQ!NPO2aKORVFmXO�SF[ÈafbyS�qfJ`Wfm�mFV LTifVXORQP� JyW ¼ � L!Q!VXWfN��K� JyW ¼
J ò!aKN^m J ò!a »Æ[vScmFNlo^VX[taKORN^L!L!JMVXWBaKORV<mXO!SF[ }XJMmFV)�haKaK[ ¼ L�aKN^oP[+YKW*� aKaK[ ¼
[�$#$Fº<L!J`[ [�$�$Fº ~�VFQ!VfORVFb`S"$#$³Ø �F� L!J`[+YfbySUQ!VXO H)iKORqF�ÄQ!N^L!Q�� ZfJMm HKoPO�SFWfH��ÄQTO!SUJyW*�hZfJ]m
aKNPORb a³NPORb p�NPORb*J`W<Q!NPO!aKORN^Q!NPO aKORJ`[+N^LP� afb ¼ L�oPO!SFZKZfbk� afb ¼
}FVXORQ!N^Ì }FVfO ÎlZfòRN^o^QR�>VXO¶J]NPW<Q!N^HBH)ScQ�SFZKScL!N }FVXORQ!N^Ì*���#�U~ ¼ }<VXORQ!N^Ì*�ÄJ`W ¼
ÌXbMJMLTa ÌfbMJ ° Ó�»>uKp-J`W<Q!NPO!aKORN^Q!NPO  cj¿YfN^NPWfL��ÄbMLTa ¼ Q�O!ScJ`W*�ÄbMLTa

½M¾ R&T0c�N�¿�_`P0^WT�P>c�^�Y3X3f)a)c��&T�a+j�Te[M^Sc�f\N"fgpqf\N`T�f\pqPSR`T.À(ÁqÂzÃIc�N�PWmÅÄÆa�YFPWY8^WTbPW^br
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[+N^QTORJMovORN^H)Yfo^N^L�Q�ifN�L�Jy[+Yfb`ScQ!JMVXWÑORN^j¿YfJ`ORNP[\NPWFQ!L���z4ifNvaKORN^HKJMo^Q!JMVXWÑSco^oPYKO!Sco^q�iKScL�aKORN^}fJ]VfYfL!bMq¸ZKN^NPW
LTifVc��W+Q!V+ZKN�L!QTORVXWfm<b]qto^VXO!ORN^b`ScQ!N^H�Q!V�QTifN�aKNPOÛd½VXO�[vSFWfo^N�VcdES�aKO¶VXo^N^L!L�VXO8�`ØÅ�Û��G�L2QTifN/[\J]L�aKORN^HKJMo^Q!JMVXW
O!ScQ!N4JML4N^jKYKScb�Q!V r Ø�u±Ê�Ë&Ì�ÍiÎMÏFÐbÎMÑ&s±Ò�Ï)Ï)ÓqË&ÔiÏ)ÕXx^�cQ�ifN/[+JMLTaKO¶N^HKJ]o^Q�J]VfW_O!ScQ�N�JML2L!J`[+JMb`SFORbMqBo^VXO!ORN^b`ScQ�N^H�Q!V
aKORVXo^N^L�L!VXO4a³NPOÆd½VfO![vSFWfo^NF�

��D�� îÖ�"� ï/�-è�àâ��
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z4ifNÂO¶N^LTYfbMQ!LvaKORN^L!NPW<Q!N^H¸J`WÑQTifJML+HKJ]L�L!NPORQTScQ�J]VfW¸SFO¶NvdkVXO�QTifN�N^JMmXiFQ+J`W<Q!N^mFNPO�aKO¶VFmXO!SF[\Lld>ORVX[×Q�ifN
uKp@w s JyW<Q��#�¸� � $���LTYfJMQ!NF�2z4ifN�uKp@w s J`WFQF�#�vZKNPWfo^iK[vSFO�ºFL��2NPORNlo£ifV<L!NPWBQ!Vv[vS<ºcNlo^VX[vaKSFO¶J]L�VXWfL4�4JMQTi
VFQTifNPOÍL!QTYfHKJMN^LËa³VFL!L!J`ZfbMNF�@z4ifN^L!N�ZKNPWfo^iK[vSFO!º<L3o^Vc}FNPOES�HKJM}FNPO¶L!N2L!N^Q3Vcd)mFNPWfNPO!SUb)aKYKO!aKVFL�N�S<aKafb]JMoPScQ�J]VfWfL
�4JMQTi+}ÀS<ORqXJ`Wfm+o^iKSFO!Sco^Q!NPO¶J]L�Q!JMo^LP�3ufVX[+NF�FbMJ`ºcN�mFo^oF�f}FVXORQ�N^Ì �FSFWfHtmFV)�XiKS�}FN2b`SFORm<N2d½VfVFQTaKO¶JyW<Q!L2SFWfH�[vSFW<q
L!QTScQ!JMovo^VfWfHKJ]Q�J]VfWKScb4ZKO!SFWfo^ifN^LP�BÎ�QTifNPORLP��bMJ`ºcNBo^VX[vaKORN^L�L�SFWfH¾ÌXbMJMLTa*�@iKS�}FNtLT[vScbMbMNPO"d½VfVFQTaKORJ`W<Q!L�S<WfH
[�Yfo^itdkN^�ËNPO�L!QTScQ!JMolo^VXWfHKJMQ!JMVXWKSUb0ZKO!S<Wfo£ifN^LP�

zESFZfbMN|�K�`ØÚmFJM}FN^LÂSÑLTifVXO¶QvHKN^L!oPORJ`afQ!JMVXW-Vcd�NPSco^i�VUd/QTifN�ZKNPWfo^iK[vSFO!º<LBSFWfH�bMJML!Q!LBQTifN{QTO!ScJ`WfJ`Wfm
SFWfH�Q!N^L!QlH)ScQTS�L�N^Q!L�YfL!N^H��+z4ifNvQ!N^L!QlH)SUQTSvL�N^Q!Ll�2NPORNvYfL!N^H§Q!VBmFNPWfNPO�ScQ!NvScbMb@aKNPOÆdkVXO![tSFWfo^NvORN^LTYfbMQ!L
ORNPaKVXO¶Q!N^HvJ`WvQ�ifJ]L2QTifN^L�J]L��0zÁifN�QTO�ScJ`WfJyWfm+H)ScQ�S�L!N^Q!L@�2NPORN�YfL!N^H�Q�VlmFNPWfNPO!ScQ!NÁQTifN�ZKNPWfo^iK[vSFO�ºvaKORVcg)bMN^L
d½VXO'QTifVFL!N�N^ÌKaKNPORJ`[+NPW<Q!L4QTiKSUQËORN^jKYfJ`ORN^H_aKORVcg)bMJ`Wfm)�
G�bMb*QTifN�H)ScQTS�L!N^Q!L4SFORNÁN^J]Q�ifNPO2QTifN�Q!N^L!QP�<QTO!ScJ`WfJ`Wfm)�
VXO�ORN�dkNPORNPWfo^NBH)ScQ�S_L�N^Q!LvaKORVc}XJMHKN^H��4JMQTiÑQTifN_uKp@w s J`WFQF�#�_Z³NPWfo£iK[vS<O!ºFLtVXO+SFZKZKORN^}fJySUQ!N^H�}FNPORL!JMVXWfL
Vcd@QTifN^L!NF��»ÆW§[+VFL�Q�oPScL�N^LP��SFZKZKORN^}fJ`ScQ!N^H�}FNPORL!JMVXWfLlVUd@QTifNvuKp@w s JyW<Q��#��J`WKaKYfQ�L!N^Q!LliKScH�Q!V_ZKNvYfL!N^H
ScL+QTifNÂuKp
w s J`W<Q��#��J`WKaKYfQvL�N^Q!L+�ËNPO¶NBo^VXWfL!QTO!Yfo^Q�N^H¸Q!V{g WfJMLTiµJyW�S�ORNPSUL!VXWKSFZfbMNBQ!J`[+NBVXW¾N^ÌfJML!Q!J`Wfm
iKSFORHK�4SFORN�O!SUQTifNPO4Q�iKSFWBL!J`[+Yfb`ScQ!VXO¶L/SFWfH{QTifNPORN�dkVXORN+O!YKWÚd½VXOÁSvbMVXWfmBQ!J`[+NF��z4ifN�Z³NPWfo£iK[tSFO!º<Ll�ËNPO¶N
ScbM��S�qfL�L!J`[+Yfb`ScQ!N^H�YKW<Q!JMb2o^VX[vafbMN^Q!JMVXW*�§z�SFZfbMN��K� Ø�ScbML!V�mFJM}FN^LvSFZKZKORN^}fJ`ScQ!N^H�WKSF[+N^L�dkVXO�ScbMb2Vcd�Q�ifN
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× n qKWKSF[+JMo × n qKWKSF[+JMo × n qKWKSF[+JMo ×vufQTScQ�J]o
�
NPWfo£iK[tSFO!º »>WfL!QTO�Yfo^Q!JMVXWfL �2O!SFWfo^ifN^L s VXWfH_�2� s VXWfH_�2�
o^VX[vaKO¶N^L!L Ø � �K� � Ø��K� �F� � Ø� K� � ���K���#�#$ Ø � ���#�³ØF��$#�#� �KØ �
mFo^o Ø��&�)���%� � � � �#� �&�)� � � � ���#�#� � �K��� � �K� � $#� Ø(�)�� #�#�
mFV Ø � �K���#���K� � �#� �F� � � �i K���#�#� Ø� K��� � �)��� � $ �)��$#�KØ
J ò¶a³N^m �<� �K��$ �<� �`Ø��#� � �)�`Ø)�i K���#� � �F� ���#��ØF��� �  ØF�`Ø� #�
[�$#$<ºFL!J`[ Ø �F� �� �<� ���#�#� � �K� � Ø � � �F� � Ø��K�� KØ��K��� � � �#�KØ
aKNPO¶b  #$³�`Ø)�%$K�º$&�%� Ø��K� � � � ���#�#$ Ø � ���# � ��$#$# ØF���# �
}FVXO¶Q!N^Ì � �KØF���#�� K���KØ � �%�K�`Ø� ³ØF� �F�  �#�K��$#���K��$#�#� �K���#$#�
Ìfb]JMLTa Ø�$# K�� � �)�� #�#� �#�)�� #��$K���#�#� � �K��� �<� � � �&� �KØ �
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ZKNPWfo^iK[vSFO!º<L2dkVXO4YfL!NlJ`W{QTifN�g)mXYKORN^LÁJyWÚQTifN�ORN^L!QÁVcd0Q�ifJ]L�HKJML!L!NPORQ�ScQ!JMVXW*�
zESFZfbMN*�³� � bMJ]L�Q!L�[+VfORN�HKN^QTSUJ]bMN^H¾J`W<d½VXO�[vScQ!JMVXW§S<ZKVXYfQlQTifN+N^ÌfN^oPYfQ!JMVXW�Vcd2QTifN+Q!N^L!QlJ`WKaKYfQ�L�N^Q�d½VXO

NPSco£iÑVcd4QTifN_Z³NPWfo£iK[vS<O!ºFL���z4ifNBQ�VFQTScb@WfYK[+ZKNPO�Vcd�J`WfL!QTO�Yfo^Q!JMVXWfLvN^ÌfN^oPYfQ!N^H�H)YKORJ`Wfm§QTifNBaKORVFmXO�SF[
O!YKWBJML�b]JML!Q�N^H�J`W{QTifNlL!N^o^VfWfH�o^V<byYK[tW*�4z4ifN�WfYK[+ZKNPOÁVcdËZKO!SFWfo^ifN^L�N^ÌfN^oPYfQ!N^H{J]LlbMJML!Q!N^H�J`WBQ�ifN�QTifJ`ORH
o^VFb`YK[vW*�@z4ifN4WfYK[�Z³NPO3Vcd*o^VXWfHKJMQ!JMVXWKScb*ZKO!SFWfo^ifN^L@JML@bMJML!Q!N^H�J`W+QTifN2dkVXYKORQTi�o^VFb`YK[vW*�fSFWfHvQTifN4WfYK[+ZKNPO
Vcd)L!QTScQ�J]o
o^VXWfHKJMQ!JMVXWKScb)ZKO!S<Wfo£ifN^L�QTiKScQ��2NPORN@N^ÌfN^oPYfQ!N^HvScQ�b]NPSUL!QEVfWfo^NËH)YKO¶JyWfmlQ�ifNËO!YKW�VcdKQTifN4aKORVFmXO�SF[
J]LÁb]JML!Q�N^H�J`WÚQTifN�g WKScb�o^VFb`YK[vW*�
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»>W�QTifJML�o£iKSFafQ�NPO^��QTiKO¶N^N\ZKSUL!JMo�ZKO!SFWfo^i§aKORVXa³NPORQ!JMN^L�S<ORN+JyW<}FN^L!Q�J]mfScQ!N^H§Q!V_aKO¶VÀ}fJMHKNvL!VX[\N�d>YKWfH)S��
[+NPWFQ�Scb)ºXWfVc�4bMN^HKmFNlSFZ³VXYfQ@QTifN�ZKNPiKS�}XJMVXO
Vcd�ZKO!SFWfo^ifN^LP�@z4ifJML2�4JMbMb�ZKN4QTifNÁdkVXYKWfH)ScQ!JMVXW�dkVXO'QTifN�[+VXO¶N
HKN^QTScJMbMN^H1J`W<}FN^L!Q!JMmXSUQ!JMVXW¾J`W�QTifN{bySUQ!NPO+o^iKSFafQ!NPORLP�-z4ifJML�o^iKSFafQ!NPOvSUb]L�V§o^VXW<QTScJ`WfL�SFWµN^}ÀScb`YKScQ!JMVXWµVcd
L!N^}FNPO!Scb3VUd�Q�ifN�ZKO!SFWfo^i§aKORN^HKJMo^Q!JMVXW¾ScbMmFVXORJMQTiK[\L�HKN^L!oPORJ`Z³N^H�JyW s iKSFafQ�NPO � ��z4ifN�aKORN^HKJMo^Q!JMVXW�ScbMmFVU�
ORJMQTiK[+L+QTiKScQ+SFORNvN^}cScb`YKScQ!N^H�ifNPORN��2NPORNvo^ifVFL!NPW¾ZKN^oPSFYfL!NBQ�ifN^q¸SFORNv�2N^bMbh�ÛºXWfVc��W*�'J]bMb`YfL!QTO�ScQ!NBL!VX[\N
aKORVXaKNPO¶QÛq{�2N^b]bk�ÍVXO�S<ORNvaKSFORQ!JMoPYfb`SFORbMq§bMJ`ºcN^bMq�Q!V_ZKN�YfL�N�deYfb3J`W§ifJMmXi§a³NPOÆdkVXO![vSFWfo^Nv[+JMoPORVfaKORVXo^N^L�L!VXORLP�
z4ifNvN^ÌKaKNPORJ`[+NPW<Q!L�Q�iKScQ�SFORNvaKORN^L!NPW<Q!N^H§J`WÑQTifJML�o^iKSFafQ!NPOl[+V<L!Q!bMq§ORNPaKORVfH)Yfo^Nv�2VXO!ºBHKVfWfN�ZFq§aKORJMVXO
ORN^L!NPSFORo^ifNPORLP��z4ifJML��2VXO!º�JML�O¶NPaKORVXH)Yfo^N^H¾ifNPORNvQ!VBaKORN^L!NPW<QlQTifN�aKORJMVXO��2VXO�º�JyWÑS�L!J`WfmFbMN�afb`Sco^NÂS<WfH
YfL!J`WfmBQTifN�LTS<[+N�Z³NPWfo£iK[vS<O!ºFLlSFWfH{JyWKaKYfQ�L!N^Q!LP�2Õ*YKORQTifNPO![\VXORNF�KQTifN+ORN^LTYfbMQ!LlmFJM}FNPWÚJ`W_Q�ifJ]Llo^iKSFafQ!NPO
SFORNËYfL�N^H\SUL0S�ZKScL!N^bMJ`WfN2dkVXO�o^Vf[vaKSFORJML!VXWfL3�ÁJ]Q�i�WfN^��[+N^o^iKSFWfJMLT[+L3J`W<QTORVfH)Yfo^N^HvJ`W�Q�ifNËb`ScQ�NPO�o^iKSFafQ!NPORL
Vcd0Q�ifJ]LÁHKJ]L�L!NPORQTScQ�J]VfW*�

��DFA ������
��������������'�*� �!�
(

z4iKORN^N�ZKScL�J]o4ZKO!S<Wfo£i+aKORVXa³NPORQ!JMN^LËS<ORN2JyW<}FN^L!Q�J]mfScQ!N^H+J`W+QTifJML3L!N^o^Q!JMVXW*��QRq¿a³NF��deO¶N^j¿YfNPWfo^qvSFWfH+QTSFºUNPW
O!ScQ!N^LP�
z4ifN�N^ÌKaKNPORJ`[+NPW<Q!L�SFO¶NlL!J`[+JMbyS<O�Q!VvQTifVFL�NlHKVXWfN�J`Wo� � �b�KØF�Û�KZKYfQlSFORN+ORNPaKORVfH)Yfo^N^H�ifNPORN+ScL�Q�ifN
ZKNPWfo^iK[vSFO!º<L�SFWfHÑJyWKaKYfQ�H)ScQTS�L!N^Q�LlHKJ Å�NPO"L!bMJ]mfiFQ!bMqF�Bz4ifN^L!N�aKORVXaKNPO¶Q!JMN^L�SFORN+NPScL�J]bMq¸[\NPScLTYKORN^H¸S<WfH
SFORN�YfL!N�d>Yfb*dkVXO4YKWfHKNPORL!Q�SFWfHKJ`WfmÂZKO!S<Wfo£iBZ³NPiKSP}fJMVXO^�

�ËO�SFWfo£ifN^L�oPSFW�Z³NBHKJ]}fJMHKN^HâJyW<Q!V§o^VfWfHKJ]Q�J]VfWKScb/S<WfH�YKWfo^VXWfHKJMQ!JMVXWKScblZKO!SFWfo^ifN^LP���2ScL!N^H�VXW¾Q�ifN
L!VXYKORo^N�VcdEQTifNlQ�SFORmFN^Q2ScHKH)ORN^L!LP�KYKWfo^VXWfHKJMQ!JMVXWKSUbEZKO!SFWfo^ifN^L4oPSFWBZ³N�deYKORQ�ifNPO@HKJM}fJMHKN^H_J`WFQ�VvJ`[v[+N^HKJ`ScQ!N
ZKO!SFWfo^ifN^LP�*J`WfHKJyO¶N^o^Q\ZKO�SFWfo£ifN^L+SFWfH§ORN^QTYKO!WfL���»Æ[v[+N^HKJ`ScQ!N�ZKO�SFWfo£ifN^L�iKS�}FN+QTifN+QTS<ORmFN^QlScHKH)ORN^L!LlNPW<�
o^VXHKN^H{JyW{QTifN�ZKO�SFWfo£iÚJ`WfL!QTO!Yfo^Q!JMVXW*��J`WfHKJ`ORN^o^Q�ZKO!SFWfo^ifN^L�m<N^Q4QTifN^J`O4Q�SFORmFN^Q�SUHKH)ORN^L!L2d>ORVX[äStORN^mFJML!Q!NPO^�
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AvgÚ comÛ gccÜ goÛ ijpegÝ xlisp m88kÞ perlß vortex
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40%

60%

80%

100%

Indirect Branches

Returns
à
Immediate Branches

Conditional Branches
á
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SFWfH¸ORN^QTYKO�WfL�mFN^Q�QTifN^J`O�Q�SFORmFN^Q�ScHKH)O¶N^L!Lld>ORVX[ SBbMJ`WKº¸ORN^m<J]L�Q!NPOlVXO�S�L!QTSco^º��ÂzÍN^o^iKWfJ]oPSUb]bMqF�
J`WfHKJyO¶N^o^Q
ZKO!SFWfo^ifN^LËSFWfHBORN^QTYKO!WfL
o^VXYfbMHÂSUb]L�V�ZKN�o^VXWfHKJMQ!JMVXWKScbk� · Vc�2N^}FNPO^�F[\VFL!QË»ÆufG�L
HKVvWfVFQ@ScbMbMVÀ�âQTifJMLP�'Õ3J]mU�
YKORN��)�`Ø�LTifVc�4L4Q�ifNlHKJ]L�QTORJ`ZKYfQ!JMVXWBVUd0QTifN�ZKO�SFWfo£i�QRqKaKN^L4NPWfo^VfYKWFQ!NPO¶N^H_��ifNPWÚN^ÌXN^oPYfQ!J`Wfm�NPSco^i�Vcd0Q�ifN
uKp@w s JyW<Q��#�{ZKNPWfo^iK[vSFO!º<LP�Bz4ifN�[tScòRVXORJMQRq_Vcd4QTifN�ZKO�SFWfo£ifN^L��ã �FÙ VXW§S�}FNPO!SUmFNF�ESFO¶N�o^VfWfHKJ]Q�J]VfWKScbk�
Ø� Ù SFORN�YKWfo^VXWfHKJMQ!JMVXWKScb2J`[v[+N^HKJ`ScQ!NF�2Ø �FÙ S<ORN�ORN^QTYKO�WfLP�ESFWfH-Ø Ù SFO¶N�J`WfHKJ`ORN^o^QP�{z4ifJML�ifJMmXifbMJMmXiFQ�L
QTifN4J`[vaKVfORQTSFWfo^N4VUd o^VXWfHKJMQ!JMVXWKScb*ZKO!SFWfo^ivaKORN^HKJMo^Q!JMVXW*�2ÎÁd�QTifN�YKWfo^VXWfHKJMQ!JMVXWKScb�ZKO!S<Wfo£ifN^LP�<J`[v[+N^HKJ`ScQ!N
ZKO!SFWfo^ifN^L@oPSFWvZ³N/aKO¶N^HKJ]o^Q�N^H_Sco^oPYKO!ScQ!N^bMqvYfL!J`WfmvS��2z4���XS<WfH�ORN^QTYKO!WfL
oPSFWvZ³N/aKORN^HKJMo^Q!N^HBSco^oPYKO!SUQ!N^bMq
YfL!J`Wfm�Sv�2N^QTYKO�W�G�HKH)ORN^L�L�ufQTSco^º
�`Ø��`�Û�3zESFO¶mFN^Q4aKORN^HKJMo^Q!JMVXW�dkVXO
J`WfHKJyO¶N^o^Q/ZKO!S<Wfo£ifN^L4JML�S<W�Jy[taKVXORQ�SFWFQ
ORN^L!NPSFORo^i�Q!VfafJ]otdkVXOlQTifNBaKNPOÛd½VXO�[vSFWfo^N�Vcd4VXZfòRN^o^QR�>VXORJMNPW<Q!N^HÉaKO¶VFmXO!SF[\LP�EZKYfQ+JML+b]N^L�L�J`[va³VXORQTS<WFQ"d½VXO
QTifN�uKp@w s J`WFQ����vZKNPWfo^iK[vSFO!º<LP�

Õ3J]mfYKORNÈ��� � LTifVc�4L{QTifN¾HKJ]L�QTORJ`ZKYfQ!JMVXWÐVUd\Q�ifN¸N^ÌfN^oPYfQ!JMVXWÖd>ORN^j¿YfNPWfo^JMN^L§VUd\L�QTScQ!JMo¾o^VXWfHKJMQ!JMVXWKScb
ZKO!SFWfo^ifN^LP��~�VFL!Q+L!QTSUQ!JMo_ZKO!SFWfo^ifN^L�SFORNBVXWfbMq�N^ÌfN^oPYfQ!N^H1S�d½N^�äQ�Jy[\N^LvH)YKORJ`Wfm�QTifN_O!YKW¾Vcd�S§aKORVU�
mXO!SF[B�lÎlW�S�}FNPO!Scm<NF���#� Ù Vcd4ScbMb@ZKO!SFWfo^ifN^Ll�2NPORN+N^ÌXN^oPYfQ!N^H|�#��Q�Jy[\N^LlVXO2dkN^�2NPO^��ÎlWfbMq�ØFØ Ù Vcd�SUb]b
ZKO!SFWfo^ifN^L��2NPORNlN^ÌfN^oPYfQ!N^H¸Ø � � �F�F� Q!J`[+N^L�VXO4[\VXORNF�3Õ3JMmXYKORN+�)���+L�ifVÀ�ÁL�S+L!J`[+JMb`SFO�HKJML!QTORJ`ZKYfQ!JMVXW*��ZKYfQ
QTifJMLËQ�Jy[\N��4JMQTitNPSco^i�ZKO�SFWfo£i\�ËN^JMmXi<Q!N^HBZFqtJ]Q�LËN^ÌfN^oPYfQ!JMVXW\deO¶N^j¿YfNPWfo^qF�2z4ifJML2LTifVc�4L@QTifNlORNPaKORN^L�NPWFQTSÀ�
Q!JMVXWBVcd3NPSco^i�Vcd3QTifN�oPScQ�N^mFVXORJMN^L4J`W{QTifNlHKqKWKSF[+JMo+JyWfL�QTO!Yfo^Q!JMVXWÚL!QTORNPSF[Ú�@z4ifN���� Ù Vcd3QTifN�ZKO!SFWfo^ifN^L
QTiKScQl�2NPORNvN^ÌfN^oPYfQ!N^HÈ�#�ÚQ!J`[+N^L�VUd@dkN^�ËNPO�[vSFºcNvYKa�VfWfb]q � � �FÙ Vcd2QTifN�ZKO!S<Wfo£ifN^L�JyWÑQTifNvHKqKWKSF[+JMo
JyWfL�QTO!Yfo^Q!JMVXWµL!QTORNPSF[Ú�1z4ifN¾ØFØ Ù VUd�QTifN�ZKO!S<Wfo£ifN^L�QTiKScQv�2NPORNBN^ÌfN^oPYfQ!N^HÐØ � � �F�F� Q!J`[+N^L�VXOv[+VXO¶N
[vSFºcNlYKa
$# Ù VUdEQTifN�ZKO!SFWfo^ifN^L4J`WBQ�ifNlHKq¿WKSF[\J]olJ`WfL!Q�O!Yfo^Q!JMVXWBL�QTORNPSF[B�3z4ifJML�o^VXW<g O![+LÁQTifN/O�Yfb]N�Vcd
QTiXYK[+Z+Q�iKScQ�Ø �<Ù Vcd�QTifN�o^VXHKN�JML4ORN^LTaKVfWfL!J`Zfb]N"d½VfO.� �FÙ VUdEQTifN4N^ÌfN^oPYfQ!JMVXW�VcdES�aKO¶VFmXO!SF[Ú�0zÁifJ]L4ScbML!V

�<�



AvgÚ comÛ gccÜ goÛ ijpegÝ xlisp m88kÞ perlß vortex
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AvgÚ comÛ gccÜ goÛ ijpegÝ xlisp m88kÞ perlß vortex
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NP[vaKiKScL!J��^N^L4QTiKSUQ@d>ORN^jKYfNPWFQ�b]q�N^ÌfN^oPYfQ!N^H_ZKO!SFWfo^ifN^L�Sco^o^VXYKW<Q
d½VfO@Q�ifN�}cScL!Q4[vScòRVXORJMQRq+Vcd0ScbMb�ZKO!SFWfo^ifN^L
QTiKScQvSFORN�N^ÌXN^oPYfQ�N^H���w3}FNPW¾J`W¾QTifNBm<V S<WfH�mFo^o_ZKNPWfo^iK[vSFO!º<LP�
��ifJMo£i-iKS�}FNÂS{b`SFORm<NPOvWXYK[+Z³NPO+Vcd
L!QTScQ!JMovZKO!SFWfo^ifN^LP��ZKO!SFWfo^ifN^L�N^ÌfN^oPYfQ!N^HÈ�#��Q!J`[+N^L�VXOÁdkN^�ËNPOlSUo^o^VXYKWFQ�dkVXO�bMN^L!L�QTiKSFW{VXWfN�a³NPORo^NPWFQ�Vcd
QTifN�ZKO!SFWfo^ifN^L+J`W§QTifN�HKqKWKSF[+JMo�J`WfL!Q�O!Yfo^Q!JMVXW¾L!QTO¶NPSF[B�BÎlW§Q�ifNvVFQTifNPO"L!JMHKNBVcd4QTifNvLTa³N^o^QTO!YK[B�3Q�ifN
}FVXORQ!N^ÌBZKNPWfo^iK[vSFO�º_iKScL�VXWfN�L�JyWfm<b]NvZKO!S<Wfo£iÚ��ifJMo£i�Sco^o^VXYKW<Q!LÁd½VfOE� �<Ù VcdËScbMb3ZKO!SFWfo^ifN^L�N^ÌfN^oPYfQ!N^H��
n YfNvQ!VBQTifN�aKO¶N^HKVX[+J`WKSFWfo^NBVcd
deORN^jKYfNPW<Q!bMq§N^ÌXN^oPYfQ�N^HÉZKO!S<Wfo£ifN^L�JyWÑQTifNvJ`WfL!Q�O!Yfo^Q!JMVXWÑL!QTORNPSF[Ú��JMQ�JML
}FNPORq�Jy[taKVXORQ�SFWFQ2Q!V�aKORN^HKJMo^Q�QTifN�d>ORN^jKYfNPWFQlZKO!SFWfo^ifN^L4�2N^bMbk�

Õ3J]mfYKORN��)����LTifVc�4L@QTifNlHKJML!Q�ORJ`ZKYfQ!JMVXW�VcdEQTifN�QTSFºUNPW�O!SUQ!N^L2Vcd�L!QTScQ!JMolZKO!SFWfo^ifN^L4�4JMQTitNPSco^iBZKO!SFWfo^i
�ËN^JMmXi<Q!N^H_Z<q�JMQ!L�N^ÌfN^oPYfQ!JMVXW�d>ORN^jKYfNPWfo^qF�Ëz4ifNlQ�SFºcNPWBO!ScQ�N�Vcd@SvZKO!S<Wfo£i�JML�QTifN�deO�Sco^Q!JMVXW�Vcd3QTifNlQ!J`[+N
QTiKScQvZKO!SFWfo^i§�4ScL+QTS<ºcNPW§H)YKO¶JyWfmÑQTifNBo^VX[vafbMN^Q!N_O!YKW¾VUd�QTifNBaKORVFmXO!S<[B� � $ Ù Vcd/SUb]b4ZKO!S<Wfo£ifN^LvJ`W
QTifNvHKqKWKSF[+JMovJ`WfL!QTO!Yfo^Q�J]VfW§L!Q�ORNPSF[ë�2NPORNvJ`WfL!QTS<Wfo^N^L�VUdËL!QTSUQ!JMo�ZKO!SFWfo^ifN^L�QTiKSUQl�ËNPO¶NvN^JMQTifNPO�ScbM�4S�qXL
QTSFºcNPW�VXOÁWfN^}FNPO4Q�SFºcNPW*�@z4ifN^L�N�LTifVXYfbMH§ZKN�NPScL!qBQ!V�aKORN^HKJMo^QP�2G/WfV<QTifNPO8� �FÙ Vcd0Q�ifN�ZKO!SFWfo^ifN^L��ËNPO¶N
b]N^L�L�QTiKS<W
� Ù QTSFºUNPW�VXO4[+VXO¶N�QTiKSFW
��� Ù QTSFºUNPW*�@�
N^JyWfm_S<Zfb]N�Q!V�aKORN^HKJMo^Q�QTifN�HKVf[+J`WKSFWFQÁHKJyO¶N^o^Q!JMVXW
�4JMb]b�Sco£ifJMN^}FN�SUQ@bMNPScL!QE��� Ù Sco^oPYKO�Sco^qvdkVXO
QTifN^L!NlZKO!SFWfo^ifN^LP�KL�V�QTifN�z2�2Vc�Û�
JMQ s VXYKW<Q!NPO
L!o^ifNP[+N�HKVfN^L
ORNPScL!VXWKS<Zfb]q��2N^bMb VfW�QTifN^L!NF��� �<Ù VUdEQTifNlZKO!SFWfo^ifN^L�iKS�}FNlQTSFºcNPW�O!ScQ�N^L�Z³N^QR�ËN^NPW
� Ù S<WfH±�#� Ù �3»kQ2JML
d½VXO
QTifN^L�N�ZKO!SFWfo^ifN^L4QTiKSUQ�aKORN^HKJMo^Q!JMVXW{JML�[+VFL!QÁo£iKScbMbMNPWfmFJ`Wfm)�

Ý WfVÀ�ÁJyWfm�QTifN+aKORN^HKVX[+J`WKSFW<Q4HKJ`ORN^o^Q!JMVXW�SFWfH{QTSFºcNPWBO!SUQ!N�VUd'S�ZKO!SFWfo^iBScQ4o^VX[tafJ]bMN+Q!J`[+NloPSFW{ZKN
YfL!N�deYfb³d½VfO@aKORN^HKJMo^Q!JMVXW*�2z4iKORN^NlaKORN^HKJMo^Q!VXORL2J`W�aKSFORQ!JMoPYfb`SFO
oPSFW+QTS<ºcN�ScHK}cSFWFQ�ScmFN4Vcd�QTifJML2J`W<d½VfO![vScQ!JMVXW*�
SBmFNPWfNPO!SUbËaKORVcg)bMNBZKScL!N^H�aKORN^HKJMo^Q!VXO}�`Ø � �Û�ESFWÑScmXORN^N�aKO¶N^HKJ]o^Q�VXO}� �  ��ËYfL!J`Wfm§L�QTScQ!JMo�ScmfORN^N�ZfJMQ!LP�@S<WfH
S�o^bySUL!L!Jhd½qfJ`Wfm§ZKO!SFWfo^i§aKORN^HKJMo^Q!VXOC�����Û��zÍV_HKN^Q�NPO![+J`WfNvQTifNvL�QTSFZfJMbMJ]QRq�Vcd2QTifNvQTSFºUNPW�O�ScQ!N^Ll��ifNPW�Q�ifN
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JyWKaKYfQ�L!N^Q�o£iKSFWfm<N^LP�*�2N�o^Vf[vaKSFORN^H�QTifN+QTSFºUNPW_O!ScQ�N�Vcd2NPSco£i�ZKO!S<Wfo£i�YfL!J`Wfm_SBaKORVcg)bMJ`Wfm_L�N^Q�Q!VBQ�ifN
QTSFºcNPW�O!ScQ!N^L�d½VXYKWfH{�4JMQTi�QTifNlQ!N^L�Q!J`Wfm�L!N^Q��

Õ3J]mfYKORN±�)�º��LTifVc�4L�QTifNBo£iKS<WfmFN_J`W-QTSFºcNPW�O�ScQ!N^LBZKN^QR�2N^NPW�J`WKaKYfQBL!N^Q!LP�âw@SUo£i-ZKNPWfo^iK[vSFO!º¾JML
ORNPaKORN^L!NPW<Q!N^H_Z<q�SvaKScJ`O
Vcd@ZKSFORLP�3z4ifNPORN�S<ORN�QR�2V�bMN^mFNPWfHKL�VXWtQTifNlQ!VXatVcdEQ�ifNlmXO!SFaKi*�3z4ifNlbMN�dkQT[+VFL!Q
b]N^m<NPWfH_ORN�d½NPO¶L4Q!V+QTifN�b]N�dkQT[+V<L!Q4ZKSFO
JyWÚNPSco^i�aKScJ`O^�
z4ifN�ORJMmXi<QT[+VFL!Q
bMN^mFNPWfH�ORN�dkNPORL2Q!V+QTifN�ORJMmXi<QT[+V<L!Q
ZKSFOlJ`W¾NPSco^i¸aKSUJyOÇ��z4ifN�bMN�d½Q�[+VFL!Q+ZKSFORL+o^VXO!ORN^L�aKVXWfH¾Q!V_Q�ifN�QTS<ºcNPW§O!ScQ�N^L�VUdÁZKO�SFWfo£ifN^LvYfL!J`Wfm§Q�ifN
Q!N^L!Q!J`Wfm¾L!N^QP�âz4ifN^L!N§ZKSFORL�S<ORN_JMHKNPW<Q!JMoPScblQ!V§QTifV<L!NBJ`W�Õ3JMmXYKO¶N±�)�����1z4ifN�ORJMmXi<QT[+VFL!Q�ZKSFO�ZKO¶NPSFºFL
HKVÀ��W�NPSco^i�Vcd4QTifN�oPScQ!N^mFVXO¶J]N^L"deO¶VX[×QTifNtb]N�dkQT[+V<L!Q�ZKSFO"LTifVc�4J`Wfm_��ifN^Q�ifNPO�Q�ifNÂZKO!S<Wfo£ifN^L�JyWÑQTiKScQ
oPScQ!N^mFVXO¶qB�ËNPO¶N\SUb]L�V_ORNPaKORN^L!NPW<Q!N^H§J`W�QTifNvaKORVUg)b]J`Wfm�L!N^QP��S<WfH§JhdËQTifN^q��2NPORNF��ifVc�Ò[+Yfo£i{QTifN+QTSFºUNPW
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O!ScQ!N�o£iKSFWfm<N^H��vz4ifN+H)SFO!ºcNPO�QTifNto^VFbMVXO�Vcd�S�L�N^o^Q!JMVXW�Vcd2QTifNvORJMmXiFQ�[+VFL!QlZKSFO^�ÍQTifNv[+VXORN+QTifN+QTSFºUNPW
O!ScQ!NlVcd@Q�ifN�ZKO!SFWfo^ifN^L�ORNPaKORN^L�NPWFQ!N^H{o£iKS<WfmFN^H���z4ifNvZfb`Sco^ºBORN^mFJMVXWfL�ORNPaKO¶N^L!NPWFQlZKO!SFWfo^ifN^LlQTiKScQÁ�ËNPO¶N
WfVFQ4J`Wfo^b`YfHKN^H§J`WBQTifN+aKORVcg)bMN�O!YKW*�2z4ifN�o^VXWfo^b`YfL!JMVXWÚdeORVf[ÈQTifJML4N^ÌKaKNPORJ`[+NPW<QlJML�QTiKSUQ�ZKO!SFWfo^ifN^L4QTiKScQ
�ËNPO¶N�ScbM�4S�qXL�VXO�WfN^}FNPO�QTSFºcNPWÚJ`W_VfWfN�J`WKaKYfQ�L!N^Q/S<ORN�bMJ`ºcN^bMq§Q!V�O¶NP[vScJ`W�QTiKScQÁ��S�qB��ifNPW{QTifN+J`WKaKYfQ
L!N^Q4o^iKSFWfmFN^LP�@zÁifNlb]N^L�L/ZfJ`ScL!N^H�SvZKO!SFWfo^i�JMLP��QTifN�[+VXORNlbMJ`ºcN^bMq_JMQ!LÁQTSFºcNPWBO!SUQ!N�JML�Q!Vvo^iKSFWfmFNF�
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z4ifN¸ZKO!SFWfo^iâaKORN^HKJMo^Q!JMVXW¹ScbMmFVfORJMQTiK[+LBQTiKScQBSFORN�NPScL�J]N^L�QBQ!V�J`[vafbMNP[+NPWFQ�SFORN�QTifVFL�N�ORN^jKYfJ`ORJ`Wfm
WfV�ifJML!Q!VXO¶qF�EVfO�VXWfbMq¸SBL!J`WfmFbMNBbMN^}FN^b
Vcd�ifJ]L�Q!VXORqF�Bz4ifN�SUb]m<VXORJMQTiK[+L+N^}ÀSUbyYKSUQ!N^HÉifNPO¶N�SFORN r �4JMQTi§Q�ifN
byS<ZKN^bML/YfL�N^HBVXW�QTifNlmXO!S<aKivJ`W_aKS<ORNPWFQ�ifN^L!JMLTx^�3G�bM��S�qfL4zESFºUNPW r Q�SFºcNPWKx^�K�2Sco^ºF�4SFORHBz�SFºcNPW�SFWfHBÕ)VXOÛ�
��S<ORH��ÁVFQR�Ûz�SFºcNPW r �2z2Õ@��xÇ�PufJ`[vafbMN/p
ORVcg)bMJ`Wfm r aKORVcg)bMNPx^�fÓ�ScL!QR�Ûz�Jy[\N r bySUL!QTx^�cSFWfHvz2�2Vc�Û�
JMQ s VfYKWFQ!NPO
r � ZKoPxÇ�0zÁifN/Ó�SUL!QR�Ûz2J`[+N�SFWfHBz2�2Vc�Û�
JMQ s VXYKW<Q!NPO@aKORN^HKJMo^Q!VfORL2�ËNPO¶N/Z³VFQTito^VXWfL!QTO!Yfo^Q�N^HÂYfL!J`Wfm�S<W�YKW<�
QTScmFmFN^H�QTSFZfbMNF�

Õ3J]mfYKORNE������LTifVc�4L3QTifN�S�}FNPO�ScmFN4[+JMLTaKORN^HKJMo^Q!JMVXWBO!SUQ!N
d½VXO�Q�ifN�uKp@w s J`WFQ�����ZKNPWfo^iK[vSFO�ºFL'd½VXO'NPSco^i
VcdEQTifN^L!N+aKORN^HKJMo^Q!VXORL��@z4ifNl}FNPORQ�J]oPSUbEScÌfJ]LÁLTifVc�4L2QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O�ScQ!NF�KSFWfHBQTifN�ifVXO¶J'�^VfWFQTSUb.SUÌXJML
LTifVc�4L3QTifN�L!J��^N�Vcd*QTifNlaKORN^HKJMo^Q!VXO^�3z4ifN�L!J��^N�JML
oPScbMoPYfbySUQ!N^H_ScL@Q�ifN4L!Q!VXO�ScmFN2LTaKSco^NlYfL!N^H+dkVXO3HKqKWKSF[+JMo
ifJ]L�Q!VXORq�J`W<d½VXO�[vScQ!JMVXW*�KL�Yfo£iBScLÁo^VXYKWFQ�NPORLP�

G�LlQTifNtL!QTScQ!JMovaKORN^HKJMo^Q!VXO¶LlHKV_WfVFQ�WfN^N^H§L!Q!VfO!ScmFN"d½VXO�HKqKWKSF[+JMo�ifJML!Q�VXORqF�*QTifN^J`O�a³NPOÆdkVXO![vSFWfo^N+JML
ORNPaKORN^L!NPW<Q!N^H�Z<qÉifVXO¶J'�^VfWFQTSUbËbMJ`WfN^LP��zÁifNBG�bM�4S�qXLvz�SFºcNPW�SFWfH��2Sco£º<�4SFORH�zES<ºcNPW*�@Õ�VXOR�4SFORH¾�4VFQ¶�
zESFºUNPW1aKO¶N^HKJ]o^Q�VXORL_iKS�}FN§ifJMmXi¹[+JMLTaKORN^HKJMo^Q!JMVXWIO!ScQ�N^LP�8�)Ø<�`Ø Ù SFWfH@�)ØF��� Ù ORN^LTa³N^o^Q!JM}FN^bMqF� H z4ifN^L!N
K ¾ R&T3Y�VbVe_�[MYFVb�"f\p�PSR`T3ø ¾�ù¢ú ¿�[MTba)c�VbPWf\[ÆVbY\N"U#T3c�X4¿�[Mf\j�Tba�_&^Sc�N`k"VbfFX4¿�c���Te[8^S_�¿�¿#f\[MP.PWf�X3Y\]ÅT4N`fFPSû¯PWY\]ÅTeN�PSR`T
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aKORN^HKJMo^Q!VXORL3SFORN3o^ifNPSFa*�cORN^j¿YfJ`ORN
bMJ]Q�Q!bMN�iKS<ORHK�4SFORN�LTYKaKaKVXO¶QP�FZKYfQ�L!Q!JMbMbKORNPaKORN^L!NPW<QESFW"Jy[taKORVc}FNP[+NPW<Q�Vc}FNPO
YfL!J`WfmÂWfVBaKORN^HKJMo^Q!JMVXW�ScQ�ScbMbk� · VÀ�2N^}FNPOÇ�XQ�ifN^q_SFORN�WfVFQlSFaKaKORVXaKO¶JySUQ!N�d½VfO4[+VfHKNPO!W_[+JMoPORVfaKORVXo^N^L�L!VXORLP�
z4ifN�[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�NlVcd0Q�ifNlVFQTifNPO2L!Q�ScQ!JMo�aKORN^HKJMo^Q!VXO^��ufJy[tafb]Nvp
ORVcg)bMJ`Wfm)�)JML�Ø � �� Ù � ´ ifJMbMN�QTifJML
J]LB[+Yfo£i-ZKN^Q!Q�NPOvQTiKS<W�QTifN�VFQTifNPO\L!QTScQ!JMo�aKORN^HKJMo^Q!VXORLP�ÁVXWfN_VfYfQ�VcdlN^}FNPORq�N^JMmXi<QBZKO!SFWfo^ifN^LBJ]L�L!Q!JMbMb
[+JMLTaKORN^HKJMo^Q!N^H��*SFWfH_QTifN�aKO¶VFmXO!SF[È[+YfL!Q�Z³N�aKORVUg)b]N^H{��ifNPWBJMQ4JML�o^VX[vafJMbMN^H��

z4ifNvHKqKWKSF[+JMo�aKORN^HKJMo^Q!VXO¶Llb]NPS<O!W�QTifNvZKNPiKS�}fJMVXOlVcd2QTifNvZKO!SFWfo^ifN^LlH)YKORJ`Wfm_QTifNvO!YKW VcdËQTifNvaKORVU�
mXO!SF[B�fSFWfH�oPSFW�QTifNPORN�dkVXORN�SUo£ifJMN^}FNlbMVc�2NPOË[\J]L�aKORN^HKJMo^Q!JMVXW_O!SUQ!N^L2�4JMQTifVXYfQ4aKORVcg)bMJ`Wfm)�
G�L2QTifNlaKORN^HKJMo��
Q!JMVXWvQ�SFZfbMN^LËVUd.Q�ifN�HKqKWKSF[+JMo�aKORN^HKJMo^Q!VXO¶LËJ`WfoPORNPSUL!NlJ`WvL!J��^NF�KQ�ifNPORN�JML2bMN^L!L4o^VXW�J)JMo^Q4ZKN^QR�2N^NPWtHKJ Å�NPORNPW<Q
ZKO!SFWfo^ifN^LËYfL!J`Wfm�Q�ifN4QTSFZfbMNF�3z4ifJML2b]NPSUHKL@Q!VlbMVc�2NPO3[+JMLTaKORN^HKJMo^Q!JMVXWBO!ScQ�N^L@ScL3QTifN4L!J��^N�J`WfoPORNPScL!N^LP�'~�V<L!Q
Vcd�QTifN_a³NPOÆd½VfO![vSFWfo^N�oPSFW�ZKN_SUo£ifJMN^}FN^H-�4JMQTi�S{QTSFZfbMNBVcd�SFaKaKORVcÌXJ`[vSUQ!N^bMq � �#�����3SFWfH�QTifNPORN_SFO¶N
VXWfbMqv}FNPORqv[vSFO¶mFJ`WKScb)mXSUJyWfL'deO¶VX[ÐJ`WfoPORNPScL�JyWfmtQTifN4L!J��^N�ZKN^q<VXWfH ��Ý ���XGÁQ ��Ý ���<QTifN/[\J]L�aKORN^HKJMo^Q!JMVXW
O!ScQ!N^L4VUd0QTifN+Ó�ScL!Q¶�Ûz2J`[+N�SFWfH§z2�2Vc�Û�
JMQ s VfYKWFQ!NPOÁaKORN^HKJMo^Q!VXORL�SFO¶NvØ)�)��� Ù SFWfH¸Ø � ��� Ù ORN^LTa³N^o^Q!JM}FN^bMqF�
G�L4N^ÌKafb`ScJ`WfN^H_J`W_ufN^o^Q�J]VfW � �`Ø�QTifNlScHKHKN^H�ifJ]L�Q!VXORq�VcdEQTifN�z��ËVU�Û�@JMQ s VXYKW<Q!NPO2NPWKS<Zfb]N^L�JMQ4Q!VvaKORN^HKJMo^Q
b]VfVXafLlSFWfHBVFQTifNPOÁZKO!SFWfo^ifN^L��4JMQTiÚVXo^oPSUL!JMVXWKScb�mFbMJMQ!o^ifN^LlJ`WBQTifNlN^ÌfN^oPYfQ!JMVXW�aKScQ!Q!NPO�WBZKN^Q!Q!NPO�QTiKSFWBQ�ifN
Ó�ScL!QR�Ûz�Jy[\N�aKORN^HKJMo^Q!VXO^�
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w3}FNPWÚQTifNvZKN^L!Q�Vcd3QTifN+L!J`[vafbMN\aKO¶N^HKJ]o^Q�J]VfW�L!o^ifNP[+N^LP�*S+QTSFZfbMN+Vcd@QR�2Vc�ÛZfJMQ4LTScQTYKO�ScQ!J`Wfmvo^VXYKW<Q!NPORLP�
[+JMLTaKORN^HKJMo^Q!N^H�Ø � ��� Ù VUd'ScbMbEZKO�SFWfo£ifN^L��ËzÍV�Sco^ifJMN^}FN�bMVc�2NPOË[\J]L�aKORN^HKJMo^Q!JMVXW§O!ScQ�N^LP�fQÛ�2Vc�>bMN^}FN^b�ZKO!SFWfo^i
aKORN^HKJMo^Q!VXORL
oPSFWvZKNlYfL!N^H��@ufN^}<NPO!Scb)}cSFORJ`ScQ!JMVXWfL
Vcd�QTifN^L!N�S<ORN4N^}ÀSUbyYKSUQ!N^H�J`WtQTifJML2L!N^o^Q!JMVXW*�3ufN^}FNPO!Scb*ºcN^q
HKN^L!JMmXW§HKN^o^JML!JMVXWfLBORN^b`ScQ!J`Wfm�Q!V{��ifJMo£i¾o^VXW<g)mfYKO!ScQ!JMVXWfL+Vcd4QTifN�QR�ËVU�>b]N^}<N^bËaKORN^HKJMo^Q!VXO¶L\a³NPOÆdkVXO![ Z³N^L!Q
SFORN�ScbML!VvN^}cScb`YKScQ!N^H��
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G�L2N^ÌKafbySUJyWfN^H{J`WBufN^o^Q!JMVXW � �`ØF�<QR�ËVU�>b]N^}<N^b aKORN^HKJMo^Q!VXO¶L�YfL�N�S�ifJML!Q!VXO¶qvQ!V�J`WfHKN^ÌBJ`W<Q!V+VXWfN�VfO@[+VXO¶N
p3ScQ!Q!NPO!W · JML!Q�VXORq�z�SFZfbMN^L r p · z2LTx^�lÕ�VXO�NPSco^i�ZfJ]Q�QTiKScQlJML�SUHKHKN^H�Q�VBQTifN�ifJML!Q!VXO¶qF�*QTifN�WfYK[�Z³NPO�Vcd
NPWFQTO¶J]N^L�J`WBNPSco^iBVUd0QTifN+p · z2L�HKVXYKZfbMN^LP�4»>WfoPORNPSUL!J`WfmBQTifN�bMNPWfmFQTiÚVcd3QTifN�ifJML!Q!VfORq_YfLTYKScbMbMq_J`[vaKORVc}FN^L
QTifNËaKORN^HKJMo^Q!VfO^ÃÄLESFZfJMbMJMQRq�Q!V4oPS<afQTYKORN@o^VfO!ORN^b`ScQ!JMVXW*�FSFWfH�J`WfoPORNPScL!J`WfmlQTifN@WfYK[+ZKNPOÍVcd)QTifN@p · z2L3ORN^H)Yfo^N^L
QTifNvo^VXW<Q!NPW<Q!JMVXW¸Z³N^QR�ËN^NPWÑZKO!SFWfo^ifN^L\YfL�JyWfm�QTifNtLTSF[+N�NPWFQ�ORJMN^L�J`W¸S�p · zl���
VFQ�i§bMNPWfmFQTifNPWfJ`Wfm§Q�ifN
XZfF^WPz��c�])Te����fg_&PWV�fFX3T.f\p%p:f\[M�zYg[MadU�[MY\N`VñR`Tb^br
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p@O¶N^HKJ]o^Q�VXO
ufJ'�^N ÔlG�L ÔlL�iKSFORN p3ScQ�i p�G�L

r · Ó3�hp · z2LTx r · Ó3� p · z2LTx r · Ó3� p · z�LTx r · Ó'� p · z2LTx
Ø Ý � r �K���&�Xx r �K�����Xx r  ³��� � x r �³�`Ø � $Fx
� Ý � r �K��� � x r $K�����Xx r �³��� � x r $K��� � x
Ø�� Ý � r Ø � �`Ø��Fx r Ø � �`Ø��<x r ØFØF�º� � x r Ø��K�`Ø�x
�&� Ý � r Ø)���`Ø��Fx r Ø)�)�`Ø��<x r Ø��K�º� � x r Ø�$K�`Ø�x
� �#� Ý � r Ø��³�`Ø��Fx r �F� � ØPx r Ø��K�º� � x r �F� �`Ø�x
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ifJ]L�Q!VXORq¸S<WfH�ScHKHKJ`Wfm¸p · z2L�ORN^L�Yfb]QtJyW¾J`[vaKO¶VÀ}<N^H�aKORN^HKJMo^Q!JMVXW�Sco^oPYKO�Sco^qF�@L�V���ifNPW¾o^VXWfL!JMHKNPORJ`WfmÉS
g)ÌXN^H�iKS<ORHK�4SFORNËZKYfHKm<N^QP�FQTifNPO¶NËJML2S4QTO�ScHKN^VcÅÂZ³N^QÛ�2N^NPWviKS�}fJ`Wfm�d½N^�2NPO�b`SFORmFNPO3p · z�L3VXO3iKS�}XJ`Wfm�[+VXO¶N
LT[vScbMbMNPO4p · z2LP�3zÍV+HKN^Q!NPO![+J`WfNl��ifJMo^i�o^VXW<g)mXYKO!ScQ�J]VfWfLË�2VXO�º�Z³N^L!QP�KScbMb�aKVFL�L!J`Zfb]N�o^VXW<g)mXYKO!SUQ!JMVXWfL
d½VXO
NPSco£i�aKORN^HKJMo^Q!VfO��ËNPO¶N�L!J`[+Yfb`ScQ!N^H��+z4ifN+o^VXW<g)mXYKO!ScQ�J]VfWfLl��ifJMo£i�qfJMN^bMHKN^H¸QTifN�bMVÀ�2N^L!Q�[\J]L�aKORN^HKJMo^Q!JMVXW
O!ScQ!N�dkVXOÍNPSco£i"Vcd)QTifN2aKORN^HKJMo^Q!VXORL3SFORN
b]JML!Q�N^H�J`W+z�SFZfbMNZ���`ØF�8��p3ScQTi � ORN�dkNPORL�Q!V4QTifN2ÔlbMVXZKScbKp3ScQTi<�Û�2ScL�N^H
· JML!Q!VfORq�L�o£ifNP[+Nl��ifNPORN � ZfJMQ!LÁd>ORVX[ðN^}FNPORqBZKO!SFWfo^iBQTS<ORmFN^Q2�2NPORNlLTifJhd½Q�N^H_J`WFQ�VvQTifN�ZKO!SFWfo^i_ifJML!Q�VXORq
ORN^mFJML!Q!NPO^��Õ�VXO�QTifN�p�G�LËaKORN^HKJMo^Q!VXOÇ�FQTifN4o^V<L!Q3Vcd�QTifN4ZKO!SFWfo^ivifJML!Q!VXO¶J]N^L2J`WtQTifN4�ËO�SFWfo£i · JML!Q!VfORqvzESFZfbMN
r � · z4x
�4ScL2J`Wfo^b`YfHKN^H��EZKYfQ4QTifNlQ�ScmFL2�2NPORN�ScL!LTYK[\N^HBQ!V�ZKNlL�iKSFORN^HB�4JMQTi{S+HKJhÅ.NPO¶NPWFQ4L�QTO!Yfo^QTYKORNF�3»½d
WfVvo^VXW<g)mXYKO!SUQ!JMVXW��4ScL2N^Ì¿Sco^Q�b]q�QTifN�HKN^L!J`ORN^H_L!J��^NF�KQ�ifNlo^b]V<L!N^L!Q�L!J��^N��4ScL4YfL!N^H��3G �vÝ NPW<QTORq}�c�>�4SPq
L!N^QR�ÛScL!L�VXo^J`ScQ!JM}FN�� · zâ�4ScL�YfL!N^HÚd½VfOËp�G�LP�

z4ifN§ÔlG�LÂSFWfH¹Ô"LTiKSFORN{mFbMVXZKScblaKORN^HKJMo^Q!VXORL_iKS�}FN{L!J`[+JMbyS<O�VXafQ!J`[vScb�o^VXW<g)mXYKO!SUQ!JMVXWfLP�IG�LBQ�ifN
aKORN^HKJMo^Q!VXORLvmfORVc�Òb`SFORmFNPOÇ�3QTifNPORNBJMLvbMN^L!Lvo^VfWFQ!NPW<Q!JMVXWÑJ`W�QTifNBp · z2LP�3L�V_dkN^�2NPO+p · z2L�SFORNBWfN^N^HKN^H��
z4ifN§aKScQTi<�ÛZKScL!N^HIaKORN^HKJMo^Q!VXOB�2VXO�ºcN^H¹ZKN^L!Q{�4JMQTi~� � p · z2L�dkVXOBScbMblL!J��^N^LP�ëz4ifN¸p�G�L_aKORN^HKJMo^Q!VXO
LTY<Å�NPORL4bMN^L!L�d>ORVX[ÈLTiKS<ORJ`Wfm�QTifN�p · z�LP�)L�V�[+VfHKNPO!ScQ!N^bMqBb`SFORmFN+aKORN^HKJMo^Q!VXORLlWfN^N^HKN^H�VXWfbMqBdkN^�¼p · z2LP�
z4ifN_o^VXW<g)mfYKO!ScQ!JMVXWfL�mFJM}FNPW�J`WµQTifN_QTS<Zfb]N§a³NPOÆd½VfO![,ZKN^L�Q�VXW-S�}FNPO!ScmFNtdkVXO+QTifN�ZKNPWfo^iK[vSFO!º<LP��ZKYfQ
QTifNPORNlJML�L�VX[+Nl}ÀS<ORJ`ScQ!JMVXW_Z³N^QR�ËN^NPW�Q�ifN�J`WfHKJM}XJMH)YKScb@Z³NPWfo£iK[vS<O!ºFL��@G�L�S+mFNPWfNPO�ScbEO!YfbMNF��QTifNlVXafQ!J`[vScb
o^VXW<g)mXYKO!ScQ�J]VfW�dkVXOtb`SFORmFNPOBZ³NPWfo£iK[vS<O!ºFL�iKScL_[+VXO¶N�p · z2LB��ifNPO¶NPScL�d½VfO�LT[vScbMbMNPO_Z³NPWfo£iK[vS<O!ºFL_S
b]VfWfmFNPO4ifJML!Q!VXO¶q�JMLlZKN^Q!Q!NPOÇ�
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z4ifN��2O!SFWfo^i · JML!Q!VfORq�z�SFZfbMN4L!J��^N�iKScL@S�L�QTORVXWfm�N�Å�N^o^Q3VXW�QTifN4aKNPOÆdkVXO![vS<Wfo^N4Vcd aKORN^HKJMo^Q!VXO¶LËYfL!J`Wfm
aKNPOÆ�ÛScHKH)O¶N^L!L4ifJ]L�Q!VXORqF�3»«d�QTifN�ZKO!SFWfo^i�ifJ]L�Q!VXORq+QTSFZfbMN�JMLËQ�VXVlLT[tScbMb½��ZKO!SFWfo^ivifJML!Q!VXORJMN^L2�4JMbMb�deORN^jKYfNPW<Q!bMq
ZKN+bMVFL!QlH)YfN+Q!V�o^VXWFQ�NPWFQ!JMVXW�Z³N^QÛ�2N^NPW{HKJhÅ�NPORNPWFQ�ZKO�SFWfo£ifN^L���»«d4WfVÂZKO!S<Wfo£i�ifJML!Q!VXO¶q_JML�d½VfYKWfH�J`W�Q�ifN
� · zl��QTifN4p�G�L@aKORN^HKJMo^Q!VfO�oPSFWKWfVFQ@ZKN4YfL!N^H+Q!V�aKO¶N^HKJ]o^Q3Q�iKScQ0ZKO�SFWfo£i+SFWfHvS�bMN^L!L@Sco^oPYKO�ScQ!N4aKORN^HKJMo^Q!VXO^�
�Ëz�Õ@�Öd½VXOÁQTifN+N^ÌKaKNPORJ`[+NPW<Q!LlJ`W�QTifJMLlHKJML!L!NPORQ�ScQ!JMVXW*��[+YfL!QlZKNvYfL!N^H���ÎlW{QTifN+VFQTifNPO�iKSFWfH���S�b`SFORm<N
� · z¹YfL!N^LÁL!Q!VXO!SUmFN�Q�iKScQ4o^VXYfbMH_V<QTifNPOR�4JML!N+ZKN�YfL!N^HÚd½VXO�b]VfWfmFNPO4ifJML!Q!VXO¶J]N^L�VXO4[\VXORN�p · z2LP�

»>WÑÕ3J]mfYKORN��)�� ³�*QTifN�aKNPOÛd½VXO�[vSFWfo^NvVcd�p�G�L�JML�N^}cScb`YKScQ!N^HÑd½VXO�� · z L!J��^N^L�O!SFWfm<JyWfmÚdeO¶VX[ � ��� Ý
NPWFQTO¶J]N^LÁQ!V�� Ý NPWFQ�ORJMN^LP�)ScbMb*dkVXYKOÆ�>�4S�qvL!N^Q4ScL!L�VXo^J`ScQ!JM}FNF�'G�L4JML�QTifNloPScL!N��4JMQTiÚoPSco£ifN^L��¿O¶N^H)Yfo^JyWfmBQ�ifN
ScL!L!Vfo^J`ScQ!JM}XJMQRq§iKScL�S<W�N�Å�N^o^QlL!J`[+JMbyS<O�Q�V_ORN^H)Yfo^J`Wfm§QTifN+L!J��^NF��Õ)VXO�L!J��^N^LvZKN^QR�2N^NPW�Ø Ý SFWfH|� Ý ���
QTifN�p�G�LvaKORN^HKJMo^Q!VfO�YfL�JyWfmÑQTifN�Ø Ý NPW<QTORq§� · z SUo£ifJMN^}FN^H¾QTifN�b]Vc�2N^L!Q+[+JMLTaKORN^HKJMo^Q!JMVXW�O�ScQ!NF��Õ)VXO
�c�TØ�� Ý �¼aKORN^HKJMo^Q!VfORLP�*QTifN ��Ý NPW<QTORq_� · zI�2VXO!ºcN^H�ZKN^L!QP��S<WfH_dkVXOÁN^}FNPW{b`SFORmFNPO�aKORN^HKJMo^Q!VXORLlQ�ifN��
Ý NPW<QTORq�� · zI�2VXO!ºUN^H�ZKN^L�QP��zÁifN ��Ý NPWFQTO¶q_� · zÐ�4ScL�o^bMVFL!NvQ�VÂZ³N^JyWfm�ZKN^L!Q"d½VfO�ScbMb3L!J��^N^LP� ´ N
QTifNPORN�dkVXORNlYfL!N�S �vÝ NPW<QTORq�� · z-dkVXO
d>YKORQTifNPO
N^Ì¿a³NPORJ`[+NPW<Q!L�J`WÚQTifJML4o£iKS<afQ!NPO^�@»½d'S+b`SFO¶mFN�� · zâoPS<W
WfVFQ�ZKNvSco^o^N^L�L!N^H_�4JMQTifJ`W{QTifN�o^qXo^bMN+Q!J`[+NF��QÛ�2Vc�>bMN^}FN^bÍL!QTO!Yfo^QTYKO¶N^L�L!J`[+JMb`SFO�Q!VtQÛ�2Vc�>bMN^}FN^bÍoPSco£ifN^Ll[vS�q
ZKN�o^VfWfL!JMHKNPORN^H��
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Õ)VXYKOÁQR�ËVU�>b]N^}<N^b0aKORN^HKJMo^Q!VfORL�SFORN�o^VX[vaKSFORN^HÚd½VfO4L!J��^N^L�O!S<WfmFJ`Wfmvd>ORVX[ Ø Ý � Q!V � �#� Ý � JyW Õ3J]mU�
YKORN3�)��$K��z4ifN�ÔlbMVXZKSUb)p3ScQTi<�Û�2ScL!N^H · JML!Q!VXO¶q�L!o^ifNP[+N�ScbM�4S�qXL3�2VXO�ºFL3aKVfVXORbMq+o^VX[vaKSFO¶N^HvQ!V�QTifN4VFQTifNPO
aKORN^HKJMo^Q!VXORLP�3z4ifJML4JML4ZKN^oPS<YfL!N�L�N^}FNPO!Scb*ZfJ]Q�L�S<ORN4HKN^}FVFQ�N^HvQ!V�NPSUo£i�ZKO!SFWfo^i+VXYfQ!o^Vf[+NF�FL!V+J`W<dkVXO![vScQ�J]VfW

�  



1K* 4K* 16Kó 64K+ 256Kó
Predictor Size (bytes)ô

0.00

0.02

0.04

0.06

0.08

0.10

M
is

pr
ed

ic
ti

on
 R

at
e

õ
Path
,
PAs
,
GAs
F
Gshare
F

�8729�;�= 1¶â0�2G�¡ ø"¤�£ ¬ -q=`7S§)¤<´È¤I¦E¨F©�¤qª /:1i«z1µ/4¬ = 1¢­ 7S®&¨)¤z=`§

SFZKVXYfQÁdkN^�ËNPOlZKO�SFWfo£ifN^L�g)Q�LlJyW{QTifNvifJML!Q!VfORq�ORN^m<J]L�Q!NPO^�lz4ifN�ORNP[tScJ`WfJyWfmBQ�iKORN^NvaKORN^HKJMo^Q!VXORLP��ÔlLTiKS<ORNF�
ÔlG�LP�ÀS<WfH\p�G�LP�FSco^ifJMN^}FN4WfNPSFORbMq�JMHKNPW<Q!JMoPScb)[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ!N^L.d½VXO�aKORN^HKJMo^Q!VXO¶L3LT[vScbMbMNPO�QTiKSFW+$ Ý ���
p)G�LvYfL!N^LvSBHKJhÅ�NPORNPW<Q�QRqKaKN�Vcd�J`W<dkVXO![vScQ�J]VfW§Q!V�[vSFºcN�aKORN^HKJMo^Q!JMVXWfLvQTiKSFW¾ÔlG�LvSFWfH�ÔlLTiKSFO¶NF�0ZKYfQ
NPSco£iÚQRq¿a³N�Vcd@J`W<dkVXO![vScQ�J]VfW_JML�N^j¿YKSUb]bMq§YfL!N�d>YfbEVfW�S�}FNPO�ScmFNF�
Õ)VXOÁb`SFORmFNPO�aKORN^HKJMo^Q!VXORL���p)G�LlaKNPOÆdkVXO![+L
�ËVfORL!N+QTiKSFW§Ô"LTiKSFORNvSFWfH¾ÔlG�LP� n YfNvQ�VBQTifNvJ`WFQ�NPOÆd½NPO¶NPWfo^N�J`WÑQTifN�ÔlG�L�SFWfH¸Ô"LTiKSFORN�aKORN^HKJMo^Q!VXORLP�
JyWfoPO¶NPScL!J`WfmBQTifN+L!J��^NviKScL/S�[+VXO¶N�L!JMmXWfJhg)oPSFW<QlN�Å�N^o^Q�d½VXO�QTifN^L!N+QR�ËV��4ÔlLTiKSFO¶N�JML/[tSFORmFJ`WKScbMbMq§ZKN^Q!Q!NPO
QTiKSFWBÔlG�L�ScQ4ScbMb�L�J'�^N^L��ËÔ"G�L4SFWfH�ÔlLTiKSFO¶N�N^ÌKafbMVFJMQlQTifNlLTSF[+NlQRqKaKNlVcd3o^VXO!O¶N^bySUQ!JMVXWtd½VfO4aKORN^HKJMo^Q!JMVXW*�
ZKYfQ�ÔlLTiKSFO¶N��2VXO!º<L�S�bMJMQ!Q!bMN�ZKN^Q�Q!NPO�H)YfN+Q!V�JMQ!LlJ`[vaKO¶VÀ}<N^H iKSULTifJ`Wfm�deYKWfo^Q!JMVXW*�"Õ)VXOÁo^VX[vaKSFO¶J]L�VXW*�*Jhd
QTifNvz2�2Vc�Û�
J]Q s VXYKW<Q!NPO�aKORN^HKJMo^Q!VXO"��SUL�J`Wfo^b`YfHKN^H¸J`W�Q�ifN�g)mfYKORNF�*JMQ!L�[+JMLTaKORN^HKJMo^Q!JMVXW¾O!ScQ!N�Vcd�Ø � �º� Ù
�ËVfYfb]H_Z³N�VcÅ§QTifNlL�oPScbMNF�

w3}FNPWÑdkVXO��&� Ý �ÈaKORN^HKJMo^Q!VXO¶LP�@Q�ifN_Sco^oPYKO!Sco^q¾Vcd/Ô"LTiKSFORNF�@Ô"G�L��@SFWfH�p�G�LtJ]L�o^bMVFL!NF�¾G4Q+QTifJML
L!J��^NF�)ÔlLTiKS<ORN/iKSUL�S+[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O�ScQ!N�Vcdã�K� � � Ù �XÔ"G�L8�K� Ø�� Ù �fSFWfHÂp�G�LE�K����� Ù �EzÁifJ]LÁJyWfHKJMoPScQ�N^L
QTiKScQ�Ô"LTiKSFORN�J]LlbMJ`ºcN^bMq�Q!VBZKN+QTifN�Z³N^L!QlVcd@QTifN^L�N�aKORN^HKJMo^Q!VXO¶L�ScQ�Q�ifJ]LlL�J'�^NF� · Vc�ËN^}<NPO^�KN^}FNPW{QTifVXYfmfi
ÔlLTiKSFO¶N�JMLvVXW�S�}FNPO�ScmFN�Z³N^Q!Q!NPO+QTiKS<W¸p�G�LP�3QTifNPORNBJMLvb`SFO¶mFNB}ÀSFO¶JySUQ!JMVXW�ZKN^QR�2N^NPW¾QTifN_ZKNPWfo^iK[vSFO�ºFLP�
zESFZfbMN��)� � LTifVc�4L
QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfWBO!ScQ!N^L
Vcd QTifNlÔlL�iKSFORN4SFWfHBp)G�LËaKO¶N^HKJ]o^Q�VXORL
d½VfO�QTifN�J`WfHKJM}fJ]H)YKSUb
ZKNPWfo^iK[vSFO!º<LP�@Ô"LTiKSFORN4JML4o^VfWfL!JML!Q!NPW<Q!bMq�ZKN^Q!Q�NPO@Q�iKSFW�Ô"G�L4SFWfHBp3ScQTi�d½VXO2ScbMb�ZKNPWfo^iK[vSFO�ºFLP�fL!V�QTifN^L!N
aKORN^HKJMo^Q!VXORL�S<ORN�WfVFQ4bMJML!Q!N^H�J`WBQTifNlQ�SFZfbMNF�
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NPWfo£iK[tSFO!º ÔlL�iKSFORN p�G�L
o^VX[vaKO¶N^L!L $K� � � Ù �K���#$ Ù
mFo^o �K� � � Ù  K�� #� Ù
mFV Ø � ���# Ù Ø� K���%� Ù
J ò¶a³N^m �K�º�#� Ù �)� � � Ù
[�$#$<ºFL!J`[ ØF�º�#� Ù ØF���KØ Ù
aKNPO¶b � � Ø�$ Ù � ��$&� Ù
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Õ)VXO'QTifNE�&� Ý �µL!J��^NF�¿Ô"LTiKSFORNÁJ]L
LTYKZfL!QTS<WFQ!J`ScbMbMq�Z³N^Q!Q!NPO3Q�iKSFWvp�G�L'd½VfO3mFV)�cm<o^oF�¿S<WfH�aKNPORbk�@p�G�L@JML
LTYKZfL!QTSFW<Q!J`ScbMbMq�ZKN^Q�Q!NPO3QTiKS<WvÔlLTiKS<ORN2dkVXO�o^VX[vaKORN^L�LP�FJ ò!aKN^m)�KSFWfHvÌfbMJMLTa*�ËzÁifN4HKJhÅ.NPO¶NPWfo^NlJ]L
VXWfbMqvLT[vSUb]b
d½VXO�QR�2VlZKNPWfo^iK[vSFO!º<LP�X[C$#$Fº<L!J`[ÐSFWfHv}FVXO¶Q!N^Ì ��z4ifJML@JML@VfWfN�ORNPScL!VfW���iFq+iFqKZKORJMHÂZKO�SFWfo£itaKORN^HKJMo^Q!VXORLP�
��ifJMo£i{YfL!N�ZKVFQ�i_SvÔ"LTiKSFORNlSFWfH�Stp)G�L�aKORN^HKJMo^Q!VfO^�KHKVvL!Vt�ËN^bMbk�
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p · zÐJ`WFQ�NPOÆd½NPO¶NPWfo^N�L!N^}<NPORN^bMq§bMJy[\J]Q�LvQTifN�aKORN^HKJMo^Q!JMVXW¾Sco^oPYKO!SUo^q§VcdËQR�2Vc�>bMN^}FN^b2aKORN^HKJMo^Q!VXORLP�3[+V<L!Q
WfVFQTSFZfbMqBQTifN+mFbMVXZKScb3ifJML!Q!VXO¶qBL!o£ifNP[\N^LP�lz4ifNPORN+JML�VXWfbMq�SvbMJ`[+JMQ!N^H�WXYK[+ZKNPOÁVcdËp · z2L��)L!VBZKO!SFWfo^ifN^L
QTiKScQ�iKS�}FNlo^VXW�J)JMo^Q!J`Wfm_Z³NPiKSP}fJMVXOÁVcd½Q�NPW�NPWfH�YKaBL�iKSFORJ`Wfm�Q�ifN�LTSF[\N�p · zl�)z4ifJML�b]J`[+JMQ!LlQ�ifN�aKNPOÛd½VXOÛ�
[vSFWfo^N�VUd@QÛ�2Vc�>bMN^}FN^b3aKORN^HKJMo^Q!VXO¶LlL!VÂ[+Yfo^iBQTiKSUQ�JMQ�J]LlJ`[va³VXORQTS<WFQ�Q!VBZKNvS���S<ORNlVcd@QTifJML�N�Å.N^o^Q���z4ifN
SF[+VXYKW<Q2Vcd0p · zâJ`W<Q!NPOÆdkNPORNPWfo^N�J`W�QTifN�Ô"LTiKSFORNlSFWfH_p�G�L�aKORN^HKJMo^Q!VXORL�JML4j¿YKS<WFQ!Jhg)N^H{JyW�Q�ifJ]L�L!N^o^Q!JMVXW*�

z4ifN4HKN�g WfJMQ!JMVXWfL2Vcd J`W<Q!NPOÆdkNPORNPWfo^N�YfL!N^H�ifNPORN�SFORN2QTifV<L!N2mFJM}FNPWvZ<q��3VXYKWfmlN^Q@Scbk�I���&�&�Û��p · z¾J`W<Q!NPOÆ�
d½NPORNPWfo^N+Vfo^oPYKORL���ifNPW�Svo^VXWfHKJMQ!JMVXWKSUb@ZKO!SFWfo^i_ORN�dkNPORNPWfo^N^L�S�p · z¹NPW<QTORqBQTiKSUQ4�4ScL�b`ScL�Q/ORN�dkNPORNPWfo^N^H
ZFqBSFWfVFQTifNPO�o^VXWfHKJMQ!JMVXWKScb3ZKO!SFWfo^i*�Ëz4ifJML�J`WFQ!NPOÛd½NPORNPWfo^N+JML�o^bySUL!L!Jhg)N^H§ScL4o^VXWfL!Q�O!Yfo^Q!JM}FNlJhd@QTifN�o^VfYKWFQ!NPO
o^VXO!ORN^o^Q!bMq§aKORN^HKJMo^Q!LvQ�ifN�ZKO!SFWfo^i§VfYfQ!o^VX[+N�S<WfH¸S_aKORN^HKJMo^Q!VfO��ÁJ]Q�i¸SFW JyW<g WfJMQ!N�WXYK[+Z³NPOlVcd�p · z2LP�
QTiXYfL�iKSP}fJ`Wfm�WfV�p · zâJ`W<Q!NPOÆdkNPORNPWfo^NF�*[+JMLTaKORN^HKJMo^Q!L�QTifN�VXYfQ�o^VX[+NF�3z4ifNlJ`WFQ�NPOÆd½NPO¶NPWfo^N�JML4HKN^L�QTO!Yfo^Q!JM}FN
J dlQTifNBo^VXYKW<Q!NPO+[+JMLTaKORN^HKJMo^Q!L���ifJMbMN�QTifNÂaKO¶N^HKJ]o^Q�VXOv�ÁJ]Q�i�SFW§J`W<g WfJMQ!N§WfYK[�Z³NPO+Vcd/p · z�L�aKORN^HKJMo^Q!L
o^VXO!ORN^o^Q!bMqF�@Î�Q�ifNPOR�4JML!NF��QTifNlJ`WFQ!NPOÛd½NPORNPWfo^N�JML/WfNPYfQTO�Scbk�

� �



H � Ý � H Ø�� Ý � H �&� Ý �
ZKNPWfo^iK[B� o^VfWfL!Q WfNPYfQTO!Scb HKN^L!Q�O o^VXWfL!Q WfNPYfQTO!SUb HKN^L�QTO o^VXWfL!Q WfNPYfQTO�Scb HKN^L!QTO
o^VX[ Ø�� �#$#� � � � Ø)� �KØ�� $KØ Ø � �%�#� �# 
mFo^o � �#�  K���%��$ �)�º�#�# Ø)�%� �)�º� � � � �� #� �  � � � � $# ØF� �  #�
mFV Ø<� �  � � �K��� � Ø Ø � � � �F�  KØ�$ Ø)�)� Ø�� � �³���&�%� �#�# �³���&� � � ��$��%�
J ò!a Ø��#� � �� &�i� ØF� � �#$  #� ØF�º #$#� �#�#� �KØ Ø<� � � � �#�#$
[�$#$Fº Ø � �#�# � Ø�� � �KØ� � � � �#�#� � �
aKNPORb Ø� �K�`Ø �  ØF� � �  � �KØ� � � � Ø � Ø�� Ø � Ø
}FVXO Ø�� ØF���#$�� $ � Ø �  #�� � �KØ � �KØ�  #$
ÌXbMJ �  ØF�`Ø� �� Ø� #� �F� $ �<� ØFØ � Ø�� �&�)Ø �# 
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zESFZfbMN��)���\LTifVc�4L4QTifN+SF[+VXYKW<Q4Vcd3J`WFQ!NPOÛd½NPORNPWfo^Nva³NPO�Ø �<� � �F�F� Sco^o^N^L�L!N^L4dkVXO2Q�iKORN^N�HKJhÅ�NPORNPW<Q�L!J��^N
ÔlLTiKSFO¶N\aKO¶N^HKJ]o^Q�VXORLP�+�)�@Ø��BSFWfHÈ�&� Ý ����G�L��2N�S<ORN+L!QTYfHKqfJyWfm�J`W<Q!NPOÆdkNPORNPWfo^NF�3SFWfH§J`WFQ�NPOÆd½NPO¶NPWfo^N�JML
QTifN_N�Å�N^o^QvQTiKSUQ+d½VfORo^N^L�YfL�Q!V¸YfL!N�[�YfbMQ!J`afbMN¸p · z2L��@o^VXW<g)mfYKO!ScQ!JMVXWfL��4JMQTi�VfWfb]q-VXWfN_p · z9�ËNPO¶N
YfL!N^H§ifNPORNF�lz4ifN+QTSFZfbMN+LTifVc�4L�Q�iKScQ�Q�ifN�SF[+VfYKWFQ�Vcd@J`WFQ�NPOÆd½NPO¶NPWfo^NvHKN^oPORNPScL!N^Ll�ÁJ]Q�iBQTifN+L!J��^NvVcd@Q�ifN
aKORN^HKJMo^Q!VXO^��zÁifNBbyS<ORmFNPO+QTifN_p · z"�3QTifNBbMN^L!L�Vcd/S�o^iKSFWfo^NBdkVXO+Sco^o^JMHKNPW<QTScb4J`W<Q!NPOÆdkNPORNPWfo^N�Z³N^QÛ�2N^NPW
ZKO!SFWfo^ifN^LP�Ð�@NPWfo^iK[vSFO�ºFLP�ÁLTYfo^i1SUL�mFo^o�SFWfHâmFV)�2QTiKSUQvd>ORN^jKYfNPWFQ!bMq-N^ÌXN^oPYfQ!N§S¾b`SFORm<N�WfYK[�Z³NPO�Vcd
L!QTScQ!JMolZKO!SFWfo^ifN^L4LTY<Å�NPO
QTifNl[+VFL!Q
d>ORVX[ðJ`WFQ!NPOÛd½NPORNPWfo^NF� n NPaKNPWfHKJ`Wfm�VfW�QTifN/aKO¶N^HKJ]o^Q�VXO2L!J��^NF��Ø � �µ �VXO
� Ù Vcd@ScbMbEZKO!SFWfo^ifN^L�JyWÚmFV�SFO¶N�[+JMLTaKORN^HKJMo^Q!N^H§ZKN^oPSFYfL�N�Vcd3HKN^L!QTO!Yfo^Q�J]}<N�J`WFQ�NPOÆd½NPO¶NPWfo^NF�Ë»ÆWBo^VXW<QTO!ScL�QP�
o^VXWfL!QTO!Yfo^Q�J]}<N�J`W<Q!NPOÆdkNPORNPWfo^N�JML_O!SFORNF�IÕ)VfOvmFV��2VXWfbMqÏØ Ù VXOtbMN^L!LBVcd�QTifN§ZKO!S<Wfo£ifN^L_SFO¶N�o^VfO!ORN^o^Q!bMq
aKORN^HKJMo^Q!N^HÉZ³N^oPSFYfL!N�VcdËo^VfWfL!QTO!Yfo^Q!JM}FN�J`WFQ�NPOÆd½NPO¶NPWfo^NF���ÁNPYfQTO!Scb
JyW<Q!NPOÆdkNPORNPWfo^N�JML�[+VXO¶N�d>ORN^jKYfNPWFQ��0ZKYfQ
iKScL/WfV�L!qfL!Q!NP[vSUQ!JMo�N�Å�N^o^Q�VXW_aKO¶N^HKJ]o^Q�J]VfW§Sco^oPYKO!Sco^qF�l»ÆWFQ!NPOÛd½NPORNPWfo^N+JML�St}FNPORqBL!NPORJMVXYfL�aKO¶VXZfbMNP[9d½VXO
QÛ�2VvZKNPWfo^iK[vSFO�ºFLP�*m<o^o�SFWfH{mFV)�*SFWfH_JMLlS+d>ScJ`ORbMq_L!NPO¶J]VfYfL/aKORVfZfb]NP[9dkVXOÁQR�ËVv[+VfORNF�4z4ifNvORNP[vScJ`WfJ`Wfm
d½VXYKOÁZKNPWfo^iK[vSFO!º<L�SFORNlbMN^L!LlS�Å�N^o^Q!N^H_Z<q�J`W<Q!NPOÆdkNPORNPWfo^NF�

»«d�ScbMb�JyW<Q!NPOÆdkNPORNPWfo^N r o^VXWfL!QTO�Yfo^Q!JM}FNF�2HKN^L!QTO!Yfo^Q�J]}<NF�4SFWfH�WfNPYfQTO!Scb`xt�2NPORN_ORNP[+Vc}FN^H��
QTifN�S�}FNPO�ScmFN
[+JMLTaKORN^HKJMo^Q!JMVXW�O�ScQ!N�Vcd/S�� Ý � Ô"LTiKSFORNBaKORN^HKJMo^Q!VXO\�ËVfYfb]H�ZKN
�����KØ Ù JyWfL�Q!NPScH�VcdQ ³�`Ø�� Ù �{Õ)VfO�S
Ø�� Ý �ÖÔlLTiKSFO¶N�QTifNv[+JMLTaKORN^HKJMo^Q!JMVXWÑO!ScQ!N�Vcd@QTifN�J`W<Q!NPOÆdkNPORNPWfo^N+d>ORN^N�aKO¶N^HKJ]o^Q�VXO�JML��)��� �FÙ JyWfL�Q!NPScH�Vcd
�K���&� Ù � SFWfH d½VXO�Q�ifN*�&� Ý �ÐaKORN^HKJMo^Q!VXO"QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O!ScQ!N+JML"�)�º� �FÙ J`WfL!Q!NPScHÑVcdÆ�K� � � Ù �+»>W
ScHKHKJMQ!JMVXW{Q!V�HKNP[\VXWfL!QTO!SUQ!J`Wfm�QTifN�J`[vaKSco^Q�Vcd@J`WFQ!NPOÛd½NPORNPWfo^NF�*Q�ifJ]LlJ`WfHKJMoPScQ!N^L��EScL�SUb]L�VBL!QTScQ!N^HBJ`Wo� �  `�Û�
QTiKScQ�QTifN¸[vScJ`WâORNPScL�VXWµd½VXO�Q�ifN�J`[vaKO¶VÀ}<NP[+NPWFQB��ifNPWâJ`WfoPORNPScL!J`Wfm�Q�ifN§L!J��^N§Vcd+mFbMVXZKScblQR�2Vc�>bMN^}FN^b
aKORN^HKJMo^Q!VXORL4JMLlORN^H)Yfo^Q!JMVXWÚJyWÚQTifN�S<[+VXYKW<QËVUd0HKN^L!Q�O!Yfo^Q!JM}FNlJ`WFQ�NPOÆd½NPO¶NPWfo^NF�

� �



H � Ý � H �F�tÝ � H ��$ Ý �
ZKNPWfo^iK[B� o^VXWfL!Q WfNPYfQTO!SUb HKN^L�QTO o^VXWfL!Q WfNPYfQTO!Scb HKN^L!QTO o^VXWfL�Q WfNPYfQTO!Scb HKN^L!Q�O
o^VX[ �%� � �i$K� � �#� � � � $ � � �F� �%�K��$#$ � ØF� � Ø � � � � �%�K���� #$ �#� �
mFo^o ØF� �  �� ���K� � � � � ���% ³Ø ØF� � �&� �&�)� � ��� � � �<� � $#$KØ � � �`Ø(� � ØF�º�#�#�
mFV �K� �  �� � � �� � Ø  K���#��� � �����%� �#�K���#��� �K�����&� ØF��� �F� � � ���i #� �)�º KØ��
J ò¶a $#�&� � � ���#�#� � ��� � � �i�# �%$K��$# � ØF�����#� � �#� �% K�� � � � �F�
[�$#$<º �#$ � � � �F� � �# � �#� � � � � ��$ �#�#� �% �#�K� �<� � � � �
aKNPO¶b �&�%  ��K��� �F� � ���#� � � �#�  #�K���%��� ØF� � Ø�� Ø)�%�  &�)��� �  �#$#$
}FVXO ØFØ�� ���K� � �#� �#�# $#� � � ���%��� � �KØ �#� � � �`Ø��#� � Ø��
Ìfb]J �&�%� � � �`ØFØ� � � � ��� � �#$ �#$K���#�³Ø ØF�����#� Ø� KØ �#�K��� � � $# #�
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zESFZfbMN��)���tLTifVc�4L4QTifN+SF[+VXYKW<Q4Vcd3J`WFQ!NPOÛd½NPORNPWfo^Nva³NPO�Ø �<� � �F�F� Sco^o^N^L�L!N^L4dkVXO2Q�iKORN^N�HKJhÅ�NPORNPW<Q�L!J��^N
p)G�LBaKORN^HKJMo^Q!VXORLP� G�L�J`W�Q�ifN aKO¶N^}XJMVXYfLBQTS<Zfb]NF��ScbMblo^VXW<g)mXYKO!SUQ!JMVXWfLÂiKS�}FN�S¾L!J`WfmFbMN§p · zl�ËzÁifNt�
Ý �1aKO¶N^HKJ]o^Q�VXO4YfL!N^L�Ø���ifJML!Q!VXO¶qÂZfJMQ!LP�³QTifN �<��Ý �âaKORN^HKJMo^Q!VfO4YfL!N^L�Ø��+ifJML!Q!VfORq�ZfJMQ!LP�)S<WfHBQTifNQ��$ Ý �
aKORN^HKJMo^Q!VXO3YfL!N^L4Ø�$�ifJML!Q!VXO¶q�ZfJMQ!LP��G�L3�4JMQTi+ÔlLTiKSFO¶NF�PQTifN2b`SFORm<NPO�QTifN4aKORN^HKJMo^Q!VXO^�cQTifN2bMN^L!L3o^VXWfL�QTO!Yfo^Q!JM}FN
SFWfHvHKN^L!QTO�Yfo^Q!JM}FNlJ`WFQ!NPOÛd½NPORNPWfo^NF� · Vc�2N^}FNPO^�cQTifNlWfNPYfQTO!SUb)J`WFQ�NPOÆd½NPO¶NPWfo^NlJyW�S�p�G�L4aKORN^HKJMo^Q!VXO
JML�[\VFL!Q!bMq
H)YfN�Q�V_ZKO!SFWfo^ifN^LlQTiKScQlSFORN�SUb]�4S�qfLlQTSFºcNPW*�*ScbM�4SPqfLlWfVFQR�>QTSFºUNPW*�)VXOliKS�}FN�LTifVXORQ�a³NPORJMVXHKJMoBaKScQ!Q!NPO�WfLP�
z4ifN^L!N�aKSUQ!Q!NPO!WfL�S<ORNlmFNPWfNPO!ScbMbMq�aKO¶N^HKJ]o^Q�N^H�Q�ifNlLTSF[+N���S�q+dkVXO4SUb]b3ZKO!SFWfo^ifN^LP�)S<WfH_QTifN�JyW<Q!NPOÆdkNPORNPWfo^N
QTifN^q�oPS<YfL!N�JML�QTifNPORN�dkVXORN�WfNPYfQ�O!Scbk�ËzÁifN^L!N�aKScQ�Q!NPO!WfL4o^VXW<Q!J`WfYfN�ScL4Q�ifN�ifJML!Q!VXO¶qBb]NPWfm<QTiBJML�JyWfoPO¶NPScL!N^H��
L!VBQTifNvSF[+VXYKW<QlVcd4WfNPYfQTO!Scb�J`WFQ!NPOÛd½NPORNPWfo^N�VXWfbMq�H)ORVXafLlL!bMJMmXi<Q!bMq§ScLlQTifNvL!J��^NvJ`WfoPORNPSUL!N^LP�+Õ)VfOlSBaKNPOÆ�
ScHKH)ORN^L!L�QR�ËVU�>b]N^}<N^b0aKORN^HKJMo^Q!VfO^�*J`WFQ!NPOÛd½NPORNPWfo^N+JML�St}FNPORq_L�NPORJMVXYfL/aKO¶VXZfbMNP[×VXWfbMqBdkVXOÁmFV)�)ZKYfQ�S\d>ScJ`ORbMq
L!NPORJMVXYfL�aKORVfZfb]NP[ÊdkVXO4SFZ³VXYfQ2g)}FN�[+VfORNlVcd3QTifN�ZKNPWfo^iK[vSFO!º<LP�

»«d�ScbMb�JyW<Q!NPOÆdkNPORNPWfo^N r o^VXWfL!QTO�Yfo^Q!JM}FNF�2HKN^L!QTO!Yfo^Q�J]}<NF�4SFWfH�WfNPYfQTO!Scb`xt�2NPORN_ORNP[+Vc}FN^H��
QTifN�S�}FNPO�ScmFN
[+JMLTaKORN^HKJMo^Q!JMVXW�O�ScQ!NvVcdlS¶� Ý �ðp)G�L�aKORN^HKJMo^Q!VfO��2VXYfbMH�Z³N��K� �%$ Ù J`WfL!Q�NPScH�VcdQ K� ØFØ Ù �BÕ�VXO�S �F�
Ý �1p�G�L4QTifNl[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N�Vcd�QTifNlJ`WFQ!NPOÛd½NPORNPWfo^N�d>ORN^N�aKORN^HKJMo^Q!VfO2JMLE�K�`Ø �<Ù J`WfL!Q!NPScHBVUdã�K���#� Ù �
SFWfH�dkVXOlQTifN}�#$ Ý �ðaKORN^HKJMo^Q!VXOlQ�ifNÂ[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O!ScQ!NvJML+�)���#� Ù J`WfL!Q�NPScH¸VUdd�³���#� Ù �tG�L�JML�Q�ifN
oPScL!N4�4JMQTitÔlLTiKSFO¶NF�FQTifN�WfN^mfScQ!JM}FN4N�Å�N^o^Q!L
Vcd�JyW<Q!NPOÆdkNPORNPWfo^N�HKJ`[+J`WfJ]L�itd½VXO'b`SFORmFNPO
aKORN^HKJMo^Q!VXO3L�J'�^N^L��3Õ)VXO
p)G�LP�*JMQ�JML+ScbML!VBQTifNvoPScL�N�Q�iKScQlQTifNv[vScJ`W§ORNPSUL!VXWÚd½VfO�Jy[taKORVc}FNP[+NPW<Ql��ifNPW�J`WfoPORNPScL!J`Wfm{QTifNvL!J��^NvJML
QTifN�ORN^H)Yfo^Q!JMVXWÚJyWÚQTifN�SF[+VfYKWFQ4VUd0HKN^L!Q�O!Yfo^Q!JM}FNlJ`WFQ�NPOÆd½NPO¶NPWfo^NF�
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p@O¶N^HKJ]o^Q�VXO
ufJ'�^N �ËO�SFWfo£i s bySUL!L!Jhg)oPScQ!JMVXW �2O!SFWfo^i�Õ3J]bMQ!NPO¶JyWfm

z4iKORN^L�i rLK x r · Ó3�hp · z2LTx r s���s!MON�MOP>x r · Ó3� p · z2L�x
Ø Ý � � � r Ø � �`ØPx � �
� Ý � Ø �F� r Ø � �`Ø��Fx r Ø��K�`Ø��Fx r Ø��³�`ØPx
Ø�� Ý � Ø �F� r Ø)�)���Xx r �F� �`Ø��Fx r Ø��³�`ØPx
�&� Ý � Ø �F� r Ø�$K�`ØPx r � �)� �<� x r Ø�$³�`ØPx
� �#� Ý � Ø �F� r �F� �`ØPx r � �)� � ØPx r �F� �`ØPx
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G1WfYK[�Z³NPO3Vcd�[+N^o^iKSFWfJMLT[+L�dkVXO3ORN^H)Yfo^J`Wfm�J`W<Q!NPOÆdkNPORNPWfo^N4J`W+QR�2Vc�>bMN^}FN^b¿aKO¶N^HKJ]o^Q�VXORL@�2NPORN2HKN^L!oPO¶JyZ³N^H
JyW s iKSFafQ�NPO � �@zÁifN4N�Å�N^o^Q!JM}FNPWfN^L!L4Vcd�QR�2VlVcd�QTifN^L!NF�K�2O!SFWfo^i s bySUL!L!Jhg)oPScQ!JMVXW�SFWfHB�ËO�SFWfo£itÕ3JMbMQ!NPORJ`Wfm)�
J]L�N^ÌKSF[+J`WfN^HvifNPORNF�Ez4ifN
}FNPORL!JMVXW"Vcd �2O!SFWfo^i s b`ScL!L!Jhg)oPScQ�J]VfW�YfL�N^H�ifNPORN2YfL!N^L0S�aKORVcg)bMN2O!YKWlQ!V�g WfH�Q�ifN
ZKO!SFWfo^ifN^LEQTiKSUQ��2NPORNË[+VfORN@QTiKS<W K Ù QTSFºUNPW�VXO K Ù WfV<QR�>QTSFºcNPW*��zÁifN^L!N4ZKO!SFWfo^ifN^L0SFO¶N@QTifNPW�aKORN^HKJMo^Q!N^H
YfL!J`Wfm§QTifN^J`OvaKORVcg)bMN^H�HKJ`ORN^o^Q!JMVXW�O�ScQTifNPO�QTiKSFW¾YfL!J`Wfm§QTifN_Ô"LTiKSFORN�aKO¶N^HKJ]o^Q�VXO^�¸zÁifN�QTiKO¶N^LTifVFbMH rLK x
}ÀScb`YfN^L�YfL�N^H�J`W�Q�ifJ]LlN^ÌKaKNPO¶Jy[\NPWFQ�SFO¶N�bMJML!Q!N^HÑJyW�z�SFZfbMN��)����ScbMVXWfmB�4JMQTi{QTifN�o^VXW<g)mXYKO!SUQ!JMVXWfLlVcdËQ�ifN
ÔlLTiKSFO¶N�aKORN^HKJMo^Q!VXORL4�2O!SFWfo^i s b`ScL!L!Jhg)oPScQ!JMVXWt�4ScLËS<aKafb]JMN^H{Q!V)��GâQTiKORN^LTifVFbMH�VcdËØ �<�FÙ J`WfHKJ]oPSUQ!N^L4QTiKScQ
VXWfbMq�ScbM�4S�qXL�QTSFºcNPWÚVXO�ScbM��S�qfL/WfV<QR�>QTSFºcNPW{ZKO!SFWfo^ifN^Ll�2NPORN�L!N^bMN^o^Q!N^H d½VXO�aKORVcg)bMN��ÛZKScL�N^H¸aKORN^HKJMo^Q!JMVXW*�
�ËO�SFWfo£i�Õ3JMbMQ!NPORJ`Wfm�YfL�N^L@S4L!N^Q3VUd)o^VXYKWFQ�NPORL3J`W�Q�ifN��2z4�ÑQ!VlJMHKNPW<Q!Jhd½qvZKO!SFWfo^ifN^L3QTiKScQ3iKS�}FNËZ³N^NPW+QTSFºUNPW
VXO4WfVFQR�>Q�SFºcNPW�[+VXORNlQTiKS<W
s�Q!J`[+N^L�JyW{SvORVc���3z4ifN^L!N+ZKO!SFWfo^ifN^L�SFORN�aKO¶N^HKJ]o^Q�N^H YfL�JyWfmBSvÓ�SUL!QR�Ûz2J`[+N
aKORN^HKJMo^Q!VXOÁJyWfL�Q!NPScH_VUd0QTifN�[tScJ`W_aKORN^HKJMo^Q!VXOÇ� ´ ifNPW_StZKO!SFWfo^i_[+JML!L!N^LÁJyW{QTifN��2z4���KQ�ifN�o^VXYKW<Q!NPO2JML
JyWfJMQ!J`ScbMJ��^N^HBQ!V"s!MON�MOP!�3z4ifN4QTiKO¶N^LTifVFbMH�SFWfH+J`WfJMQ!J`ScbMJ'�PSUQ!JMVXW�}ÀScb`YfN^L4YfL!N^H�dkVXO3�2O!SFWfo^i�Õ3JMbMQ!NPORJ`WfmvSFORN4ScbML!V
b]JML!Q�N^H�J`W{zESFZfbMN+�)���vScbMVXWfm��4JMQTiÚQTifNlo^VXW<g)mXYKO!SUQ!JMVXWfL�VUd0QTifN+ÔlLTiKS<ORN�aKORN^HKJMo^Q!VXORLl�2O!SFWfo^iBÕ3JMbMQ!NPORJ`Wfm
��SUL�SFaKafbMJMN^H�Q!V��_z4ifNB�ËzÁ�ÒL�J'�^N��4ScL �_Ý NPW<QTORJMN^LP� n YfN�Q�V�Q�ifN�o^VFL�Q�Vcd�Q�ifN�o^VXYKW<Q!NPORL"d½VfO�Q�ifN
g)b]Q�NPORJ`WfmÂ[+N^o^iKSFWfJMLT[B�*S�Ø Ý �âo^VXW<g)mfYKO!ScQ!JMVXW�JMLlWfVFQ4mFJM}FNPW*�

� �



1K* 4K* 16Kó 64K+ 256Kó
Predictor Size (bytes)ô

0.00

0.02

0.04

0.06

0.08

0.10

M
is

pr
ed

ic
ti

on
 R

at
e

õ
Gshare
F
Gshare w/BC
F
Gshare w/filter
F

�87:9<;>= 1�â��2Y�¡ ÷�£ ¬ =�¤ « 7W´z9o��§&³z-q= 1 ;�§�7ñ´�9x	�=�-z´>®�³�ø / -q§�§�7Oò�®&-¢¨�72¤�´@¤�=}	�=�-z´>®�³í�d7 / ¨ 1 =&7ñ´�9

»>W+Õ3JMmXYKORN3�)�º�K�PQ�ifN�[\J]L�aKORN^HKJMo^Q!JMVXW�O�ScQ!N@VUd.SlWfVXO![tScbXÔlL�iKSFORN4aKORN^HKJMo^Q!VXO�JML@o^Vf[vaKSFORN^H+Q!V�QTiKScQ�Vcd
S�Ô"LTiKSFORN2aKORN^HKJMo^Q!VXO�YfL!J`Wfm��ËO�SFWfo£i s b`ScL�L!Jhg)oPScQ!JMVXW r ÔlL�iKSFORN@��ÜF� s x�SFWfH+S�Ô"LTiKSFORN2aKORN^HKJMo^Q!VXO3YfL!J`Wfm
�ËO�SFWfo£i Õ3J]bMQ!NPO¶JyWfm r ÔlLTiKS<ORN+��Ü�g)bMQ!NPO!x^��Õ�VXO�aKORN^HKJMo^Q!VfORL+Vcd �_Ý �ÐVfOlbMN^L!LP�3�2O!SFWfo^i s bySUL!L!Jhg)oPScQ!JMVXW
aKNPOÆdkVXO![+L�ZKN^L!QP�2Õ�VXO �vÝ �¹VfO2b`SFORmFNPO^���ËO�SFWfo£iÚÕ3JMb]Q�NPORJ`Wfm_aKNPOÆdkVXO![+LlZKN^L�QP�4»>W<Q!NPOÆdkNPORNPWfo^NvORN^H)Yfo^Q!JMVXW
Q!N^o£iKWfJMjKYfN^L�SFORNlaKSFORQ�J]oPYfb`SFO¶b]qBN�Å�N^o^Q!JM}FN�dkVXO'LT[vScbMb�aKORN^HKJMo^Q!VXORL��)ZKYfQ4YfL!J`Wfm��2O!SFWfo^i�Õ3J]bMQ!NPO¶JyWfm�ORN^LTYfbMQ!L
JyWâSFWµJ`[vaKORVc}FNP[+NPW<Q�N^}<NPW�dkVXOtL!J��^N^LBVcd��&� Ý �äVfOv[+VXORNF�ÖG4Q
�&� Ý ���2S¸O¶N^mXYfb`SFOBÔlLTiKS<ORN�iKScL
S�[+JMLTaKORN^HKJMo^Q!JMVXWÐO!ScQ�N�VUd �K� � � Ù �4��ifNPORNPScL_Q�ifN¸[+JMLTaKORN^HKJMo^Q!JMVXWIO!ScQ!NÑVcd\Ô"LTiKSFORN§YfL!J`Wfm¹�2O!SFWfo^i
Õ3J]bMQ!NPO¶JyWfmBJML�VXWfbMq±�)�º &� Ù �2z4ifN�J`[vaKO¶VÀ}<NP[+NPWFQ�L4dkVXO4�2O!SFWfo^i s bySUL!L!Jhg)oPScQ!JMVXW�SFWfH��ËO�SFWfo£i{Õ3JMbMQ!NPORJ`Wfm
SFORN�ZKN^Q�Q!NPO
dkVXO2aKORVFmXO!S<[+LP�fLTYfo^i_ScL2mFo^o+SFWfHBmFV)�f�4JMQTi{[vSFW<q�L!Q�ScQ!JMo�ZKO!SFWfo^ifN^LP�

��D�� ? $�# ���!� ������
������µ���@�+�!��� �Á��(

z4ifN+mFNPWfNPO!Scb�d>O!SF[+N^�2VXO�º+dkVXO�SBiFqKZKORJMH§ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�VXO��4ScL�N^ÌKafb`ScJ`WfN^H¸J`W§ufN^o^Q�J]VfW � �`ØF�l»>W
QTifJML�L�N^o^Q!JMVXW*�3QR�2VBLTYfo£i�i<qKZKORJMHÉZKO!S<Wfo£i¾aKORN^HKJMo^Q!VXORL�SFORNvN^}cScb`YKScQ!N^H��§�
VFQTiÑVcd4QTifNP[ YfL!NBÔlLTiKSFO¶N
ScL+VXWfNBo^VX[va³VXWfNPWFQ��@�4JMQTiµQTifNBVFQTifNPO�o^VX[taKVXWfNPW<Q�ZKN^J`Wfm¾N^JMQTifNPO�p�G�LvVXO+Q�ifN_z2�2Vc�Û�
J]Q s VfYKWFQ!NPO
aKORN^HKJMo^Q!VXO^��z4ifN^L!N�L!o^ifNP[+N^LvSFORNBORN�d½NPO�ORN^H¸Q�V�ScL�QTifNÂp�G�LTÜFÔ"LTiKSFORN�S<WfH � Z³oPÜFÔlL�iKSFORNBaKORN^HKJMo^Q!VXORLP�
z4ifN4L!N^bMN^o^Q!JMVXWB[+N^o^iKSFWfJMLT[ J]L4S"QTSFZfbMN4Vcd�LTScQ�YKO!ScQ!J`Wfm�o^VfYKWFQ!NPO¶LP�FLTYfo^ivScL
QTifN4VXWfNÁJyW�� �F� �Û� · Vc�ËN^}<NPO^�
QTifN@L!N^bMN^o^Q!JMVXWt[+N^o£iKS<WfJ]L�[ÒYfL!N^L.���ÛZfJMQ3LTSUQTYKO!ScQ!J`Wfm4o^VfYKWFQ!NPO¶L3JyWfL�Q!NPScH+Vcd � �ÛZfJMQ3o^VXYKW<Q!NPORLP�FSULE�2N3dkVXYKWfH
QTifN^L!NlQ!Vv�2VXO�ºvZKN^Q!Q�NPO^�

»kQ�JML+WfVFQlQTORJM}fJySUb@Q!VBo^VX[\N�YKa��4JMQTi�Q�ifN�ZKN^L!Q�o^VXW<g)mXYKO!SUQ!JMVXWfL�d½VfOliFqKZKORJMHÉZKO�SFWfo£iÑaKORN^HKJMo^Q!VXORLP�
w@Sco^i�VcdKQTifN3o^VX[va³VXWfNPWFQ�aKORN^HKJMo^Q!VXORL3iKS�}FN3QTifN^J`O�Vc��W�aKSFO!S<[+N^Q!NPORLP��SFWfH�QTifN3L�J'�^N
VcdKNPSco£i"o^VX[va³VXWfNPWFQ
SFWfH�Q�ifNlL!N^bMN^o^Q!JMVXW_[+N^o^iKSFWfJMLT[äS<ORN�V<QTifNPO2aKSFO!SF[+N^Q�NPORLP��Õ�VXO
QTifJML4N^ÌKaKNPORJ`[+NPW<QP�KQTifNlo^VfW<g)mXYKO!ScQ!JMVXWfL
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�ËNPO¶N�ZKScL!N^H_VfW�QTifNlVXORJMmFJ`WKScb3aKSFaKNPO+� �F� �.VfWBiFqKZKORJMH§aKORN^HKJMo^Q!VXORLP�'Õ)VXO2Q�ifN�p�G�L�ÜFÔlLTiKS<ORN�aKORN^HKJMo^Q!VXO^�
QTifN�iKSFORHK�4SFORN�JML�L�iKSFORN^H_Scb`[+VFL�QËN^jKYKScbMbMq�Z³N^QÛ�2N^NPW�QTifNlL�N^b]N^o^Q�J]VfW_[+N^o^iKSFWfJMLT[B�*p�G�LP�KSFWfH�ÔlLTiKS<ORNF�
Õ)VXO2Q�ifN � Z³oPÜFÔlLTiKS<ORN�aKORN^HKJMo^Q!VfO^� iKSUb d2Vcd3QTifN�iKSFO¶HK��S<ORN�JMLlScbMb]VfoPScQ!N^H�Q!VtQTifN�Ô"LTiKSFORN�o^VX[vaKVfWfNPWFQP�
SFWfHvSFaKaKORVcÌXJ`[vSUQ!N^bMq�S�jKYKSFORQ!NPOÍNPSco^i�Q�VlQTifN4z2�2Vc�Û�
J]Q s VXYKWFQ�NPOEaKORN^HKJMo^Q!VfO@SFWfH+QTifN2L!N^bMN^o^Q!JMVXWv[\N^o£i<�
SFWfJMLT[B�3»>W+ZKV<QTi�oPScL!N^LP�cL!N^bMN^o^Q!JMVXWt[+N^o£iKS<WfJ]L�[+L@Vc}FNPO0� Ý �Ñ�2NPORN4WfVFQ�o^VXWfL!JMHKNPORN^HBScLEQ�ifJ]L3JML@YKWfbMJ`ºcN^bMq
Q!VBJ`[vaKORVc}FNBaKNPOÆdkVXO![vS<Wfo^NF�]\¹Õ�VXOlNPSUo£i�VUd�Q�ifN�o^VX[taKVXWfNPW<Q�aKORN^HKJMo^Q!VfORLP��QTifN�o^VXW<g)mXYKO!ScQ�J]VfWfL��4JMQTi
VXWfbMq¸S�L!J`WfmFbMN_p · zÐ�2NPORN�YfL�N^H��_z4ifJML+��SUL�YfL!N^H¸N^}<NPW�QTifVXYfmXi J]Qv[vS�q§WfVFQ�Z³N�VXafQ�Jy[tScb3dkVXOlQ�ifN
LT[vScbMbMN^L!Q�aKORN^HKJMo^Q!VfORLP�

Õ3J]mfYKORN*���`Ø � L�ifVÀ�ÁL�QTifNBaKNPOÆdkVXO![tSFWfo^N�VUd�Q�ifN�QR�2V_iFqKZKORJMH�aKORN^HKJMo^Q!VXO¶L\SUb]VfWfm��ÁJ]Q�i¸S{ÔlLTiKSFO¶N
aKORN^HKJMo^Q!VXOtdkVXOvo^Vf[vaKSFORJML!VXW*�ÖÕ)VXO�aKORN^HKJMo^Q!VXO¶LBLT[vScbMbMNPO�QTiKSFW � Ý ���
QTifN � Z³oPÜFÔlLTiKS<ORN�i<q¿ZKO¶J]HâJML
L!bMJ]mfiFQ!bMq�Z³N^Q!Q!NPO'QTiKSFW+QTifN�p)G�LTÜFÔ"LTiKSFORN4i<q¿ZKO¶J]H��
Î�}FNPO.$ Ý ���fp�G�LTÜ<ÔlLTiKSFO¶NËJML4ZKN^Q�Q!NPO^�F�ÁJ]Q�ivSlb`SFORm<N
aKNPOÆdkVXO![vS<Wfo^N�ScHK}ÀS<WFQTSUmFN
d½VXO�L�J'�^N^L
Vc}FNPO�� �lÝ ���cG4QËS<W�S<aKaKORVcÌXJ`[vScQ�NËo^V<L!Q3Vcd��&� Ý ���Fp�G�LTÜ<ÔlLTiKSFO¶N
iKScL4Sv[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N�Vcd.�K�� Ù � � Z³oPÜFÔlL�iKSFORN�iKScL4Sv[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O�ScQ!N�Vcd��)��$ Ù S<WfH_ÔlLTiKSFO¶N
iKScLvS�[\J]L�aKORN^HKJMo^Q!JMVXW�O!SUQ!NvVcdQ�³�`Ø Ù �{G�bMb2Vcd�Q�ifN^L!N_aKORN^HKJMo^Q!VXORL+oPSFW¾ZKNBJ`[vaKO¶VÀ}<N^H�YfL!J`Wfm¸�2O!SFWfo^i
Õ3J]bMQ!NPO¶JyWfm�VXO4�2O!S<Wfo£i s b`ScL�L!Jhg)oPScQ!JMVXW*���4JMQTi_S�b`SFORmFNPO�Jy[taKORVc}FNP[+NPW<Q4N^Ì¿a³N^o^Q!N^H{deO¶VX[ÈÔlLTiKSFO¶NF�@ÎlWfbMq
QTifNlL!N^bMN^o^Q!JMVXW_[\N^o£iKSFWfJMLT[ÊHKN^L!oPORJ`ZKN^H�J`WBQTifNlVfORJMmFJ`WKScbEi<q¿ZKORJMH�ZKO!SFWfo^iBaKORN^HKJMo^Q!JMVXWBL!Q�YfHKq��4ScL4YfL!N^H
ifNPORNF�)ScbMQTifVXYfmfi�VFQTifNPO4[+N^o^iKSFWfJMLT[+L����)�g�`�ÍiKS�}FN�Z³N^NPW_aKORVfaKVFL!N^H�[+VXORNlORN^o^NPW<Q!bMqF�
^`_0^.�zc����<U�T�^SR`f\�zN�c�N�ÃIR&Yg¿&PWTe[(a(h¢��Y\[Mk�Te[E^WTe��TbVbPSc�fgN
X3TbVWR`Y\N�c�^WX3^8f\N���� c�X.¿�[MfgjFT�¿�Te[Wp:f\[MXZY\N`VbTdc�pãY+P¯�zf\û:��Tbj�Te�^WTM��TbVbPSc�f\N�X3TbVWR`Y\N�c�^WX c�^�_&^WTba#r
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z4ifJMLËo^iKSFafQ!NPO
iKScLËaKO¶VÀ}fJMHKN^HÂS"mFNPWfNPO!Scb�N^}ÀScb`YKScQ�J]VfWvVcdE[vS<WFq+Vcd�QTifN4J`[va³VXORQTS<WFQ2ZKO!SFWfo^ivaKORN^HKJMo��
Q!JMVXW+L!o^ifNP[+N^LËS�}cScJMbyS<Zfb]NlQ�VXH)S�qF�3z4ifJML@JML4WfVFQ@SFW+N^ÌKiKSFYfL!Q�J]}<N�L!Q�YfHKq�VUd.ScbMb S�}cScJMbyS<Zfb]NlL�o£ifNP[+N^L��XZKYfQËS
ORNPaKORN^L!NPW<QTScQ!JM}FN4[+JMÌ�Vcd)QTifN2QRq¿a³N^L3Vcd.aKORN^HKJMo^Q!VfORL3QTiKScQ3SFORN4S�}ÀScJMb`SFZfbMNF�@ufN^}FNPO�ScbXVUd QTifN^L!N2L!o^ifNP[+N^L3�4JMbMb
ZKN�YfL!N^H{JyW�Q�ifNlVFQTifNPO2o^iKSFafQ!NPORLÁVcdEQTifJML4HKJML!L!NPO¶QTScQ!JMVXWÚN^J]Q�ifNPO4ScL�ZKScL�N^b]J`WfN^L�Q!V+o^VX[vaKSFO¶N�ScmXScJ`WfL!QP�fVXO
ScL@o^VX[taKVXWfNPW<Q!L2J`WBiFqKZKORJMH_ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORL��EGÐWfYK[�Z³NPO
Vcd�HKJ Å�NPORNPW<Q4L!Q�O!ScQ!N^mFJMN^L
JyWBZKO�SFWfo£i�aKORN��
HKJ]o^Q�J]VfW§�2NPORN+N^}ÀSUbyYKSUQ!N^H��lL!QTSUQ!JMo�aKORN^HKJMo^Q!VXORL���L!J`[vafbMN�HKq¿WKSF[\J]o�aKORN^HKJMo^Q!VXORLP�ÍQR�ËVU�>b]N^}<N^b@aKORN^HKJMo^Q!VXORLP�
JyW<Q!NPOÆdkNPORNPWfo^N+ORN^H)Yfo^Q!JMVXWBL�o£ifNP[+N^LlSFWfH_i<q¿ZKO¶J]H�ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORL��

»>W�LTYK[v[tSFORqF�KufJ`[vafbMN�p@O¶Vcg)bMJyWfmtoPSFW�SUo£ifJMN^}FN�S+[+JMLTaKORN^HKJMo^Q!JMVXW{O!ScQ!NÁVcdËØ�� Ù �4JMQTifVfYfQËHKqKWKSF[+JMo
ZKO!SFWfo^i�aKO¶N^HKJ]o^Q�J]VfW¸iKSFO¶HK��S<ORNF��z4ifN�z��ËVU�Û�@JMQ s VfYKWFQ!NPOÁL!o^ifNP[+NvJML�StL!J`[vafbMN�HKq¿WKSF[\J]o�aKORN^HKJMo^Q!VXO
QTiKScQBiKScL_S�[+JMLTaKORN^HKJMo^Q!JMVXWIO!ScQ!N{Vcd�ò!YfL!Q�Vc}FNPO�Ø �FÙ ScQ�b]Vc�×o^VX[tafb]N^ÌfJMQRq S<WfH1o^V<L!QP�Òz2�2Vc�>bMN^}FN^b
aKORN^HKJMo^Q!VXORL@ORN^jKYfJ`ORN�L!bMJ]mfiFQ!bMqv[+VXO¶NËo^Vf[vafbMN^Ì�o^VfWFQTO¶VFbXbMVFm<J]oF�fZKYfQ@aKORVc}XJMHKN4bMVc�2NPO3[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ!N^L
ScQ+b]Vc�Èo^VFL!Q��@SFWfH�SFaKaKORVfSco£io� Ù dkVXO��&� Ý �äaKORN^HKJMo^Q!VXORL��¸»>W<Q!NPOÆdkNPORNPWfo^N�ORN^H)Yfo^Q!JMVXW¾L!o^ifNP[+N^L�SFO¶N
aKSFORQ!JMoPYfb`SFORbMq+mFVfVXHvScQ�J`[vaKORVc}XJ`WfmlmFbMVXZKSUbKQÛ�2Vc�>bMN^}FN^bfL!o^ifNP[+N^LP�c�4JMQTi\N^LTaKN^o^J`ScbMbMqvb`SFORmFN2J`[vaKORVc}FNP[\NPWFQ!L
JyW QTifN � Q!V�� �BÝ �ÐO!SFWfmFN���ifJMo£i�JML�b]J`ºcN^bMq§J`[va³VXORQTS<WFQ�dkVXO�WfNPSFO�Q!NPO![×[+JMoPORVfaKORVXo^N^L�L!VXORLP� · q¿ZKORJMH
ZKO!SFWfo^iBaKORN^HKJMo^Q!VXORL�SUo£ifJMN^}FN^H{N^}FNPW�bMVÀ�2NPO4[\J]L�aKORN^HKJMo^Q!JMVXW�O!ScQ!N^LP�KYKWfHKNPO3� Ù d½VfOZ��� Ý �ÖaKORN^HKJMo^Q!VXORLP�
SFWfH_aKORVX[+JML!N+Sco^oPYKO!Sco^q�mXORVc�4Q�iv�2N^bMbEZKN^q<VXWfH_QTifNlL�J'�^N^L�QTiKScQÁ�ËNPO¶NlJyW<}FN^L!Q�J]mfScQ!N^H_ifNPORNF�
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~ S<WFq�ZKO�SFWfo£ifN^L�SFORN�aKORN^HKJMo^QTSFZfbMN+ZKScL!N^HBVXW�QTifN�ifJML!Q�VXORqvVcd�QTifN^J`O4Vc��W�aKScL!Q2VXYfQ!o^Vf[+N^LP�3z4ifN^L!N
[vS�q/Z³NËbMVfVXa+ZKO!SFWfo^ifN^LP�FZKO!SFWfo^ifN^L�QTiKScQ3SFORN@L�QTORVXWfmFbMq�ZfJ`ScL!N^H+J`W�VXWfN@HKJ`ORN^o^Q�J]VfW*�FVXO�ZKO!SFWfo^ifN^LEQ�iKScQEJ`W
L!VX[+N
VFQTifNPO��4S�q4dkVFbMbMVÀ��aKO¶N^HKJ]o^Q�SFZfbMN�N^ÌfN^oPYfQ!JMVXWvaKScQ�Q!NPO!WfLP�ÍÕ)VXOÍQTifN^L!N4ZKO!SFWfo^ifN^LP�cQTifN4WfN^ÌfQ3VXYfQ!o^VX[\N
J]Llo^VfO!ORN^b`ScQ!N^H§Q�VBQTifNvaKORN^}XJMVXYfL�VXYfQ!o^VX[\N^LlJyW QTifN^J`O�VÀ��W_N^ÌfN^oPYfQ!JMVXW¾ifJML!Q!VXORJMN^LP� ´ NvoPSUb]b3Q�ifJ]L�QRq¿a³N
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´ N�HKJM}fJMHKN�ZKO!SFWfo^i�aKScQ!Q!NPO!WfL2J`W<Q!V�L!JMÌ�o^b`ScL!L!N^LP�
w@Sco^i+J`WfL!QTSFWfo^NlVUd0S�ZKO!S<Wfo£itJML�aKYfQ2JyWtQTifN�o^b`ScL!L
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o^VXWfL!JML!Q!NPW<Ql�4JMQTiÚQTifN�Z³NPiKSP}fJMVXO�Vcd3QTifN�bMVfVXa{NPWfHKJ`Wfm_ZKO!SFWfo^iBVcdËS\d½VfO2bMVXVXa{�4JMQTi{Svo^VfWfL!QTSFW<Q
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�4JMQTi¾QTifJML+L!N^jKYfNPWfo^NBVcdEs8�ÐØvVXYfQ�o^VX[+N^LvORNPaKNPSUQ!J`Wfm)��zÁifJ]L+QRqKaKN�Vcd/aKScQ!Q�NPO!W§Sco^o^VXYKW<Q!L"d½VXO
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SBo^VXWfL�QTSFW<Qlb]VfVXa�o^VfYKWFQP� · Vc�2N^}FNPO^��[+VXO¶N�d>ORN^jKYfNPWFQ�b]qÑQTifN�ZKO!SFWfo^ifN^L�J`W�Q�ifJ]L�oPScQ!N^mFVfORq_�4JMbMb
ZKN�J d@o^VfWfL!QTO!Yfo^Q!LÁQTiKScQ2dkVFbMbMVÀ�ISvORNPaKNPSUQ!J`WfmÂaKScQ�Q!NPO!W�Vcd3QTifJML4QRq¿a³NF�@~§SFW<qvoPYKO!O¶NPWFQ�o^VX[vafJMbMNPORL
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QTifN^L!N+aKScQ!Q!NPO!WfL��
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p)G�L�QÛ�2Vc�>bMN^}FN^b�ScH)S<afQ!JM}FN�aKORN^HKJMo^Q!VfORLP�4z4ifN^L!N+SFORN�LTifVc��W�Q!VvJMHKNPW<Q!Jhd½q�ifVÀ�ÖQTifN�aKORN^HKJMo^QTS<ZfJ]bMJMQRq�Vcd'S
ZKO!SFWfo^i�}ÀSFORJMN^L��4JMQTiBQ�ifN�WXYK[+ZKNPO�Vcd0o^VfWfL!N^oPYfQ!JM}FN�Q�Jy[\N^L�JMQ�iKScL�iKScH_QTifNlL�SF[+NlVXYfQ!o^Vf[+NF�

Õ3J]mfYKORN��K�º�vScbML!VvLTifVc�4LÁQTifN�SF[\VXYKWFQ2VcdËp · z JyW<Q!NPOÆdkNPORNPWfo^N�JyW�Ô"LTiKSFORNloPSFYfL�N^H�Z<q�QTifN^L�N�QTO!S<W<�
L!JMNPWFQ3ZfJ`ScL!N^H�ZKO�SFWfo£ifN^L��Ez4ifN2[vScmXWfJMQTYfHKN
Vcd¿Q�ifN@HKN^L!QTO�Yfo^Q!JM}FN3J`WFQ!NPOÛd½NPORNPWfo^N2JML�LTifVc��WlScL�QTifN���ÔlLTiKSFO¶N
JyW<Q!NPOÆdkNPORNPWfo^N �|÷ oPYKOR}FNF�4»½d@QTifN�ZKO!S<Wfo£ifN^L�J`WBQTifN�QTO!SFWfL!JMNPW<Q/ZfJ`ScL�N^H_oPScQ!N^m<VXORq��ËNPO¶N�aKORN^HKJMo^Q!N^H§YfL!J`Wfm
ø ¾ R&T�Y�X3f\_�N�P0fgpqVbf\N`^WPS[W_&V�PSc�jFT4c�N�PWTe[WpOTe[MTeN`VbT4��YF^0^S_�U`PS[MYFVbPWTba�p'[MfFXxPSR`T�YFX3fg_�N�P�f\pqa�Tb^WPS[W_&V�PSc�jFT4c�N�PWTe[WpOTe[MTeN`VbT3PWfYg[W[Wc�jFT.YFP�PSR`T0N)_&X�U#Te[�p:f\[öùÓú0^SR&Yg[MT�c�N�PWTM[Wp:Te[MTeN`VbT`û�r
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S+HKJhÅ.NPO¶NPWFQ�aKO¶N^HKJ]o^Q�VXO^�KQTifJML�J`WFQ!NPOÛd½NPORNPWfo^N�o^VXYfbMH�Z³N�ORNP[+Vc}FN^H�d>ORVX[ðQTifN+ÔlLTiKS<ORN/aKO¶N^HKJ]o^Q�VXO^�
zEO!S<WfL!JMNPWFQ3ZfJ`ScL!N^HvZKO!SFWfo^ifN^L@Sco^o^VXYKW<Q*dkVXO�� � ��� Ù Vcd ScbMbKZKO!SFWfo^ifN^LP�EÎÁd*QTifN^L!NF�ciKScbhd.iKS�}FN@ORNPa³NPScQ!N^H

QTifNvLTSF[\N�VfYfQ!o^VX[+NBØ � Q!J`[+N^L�VXO�dkN^�2NPO^��SFWfHÈ��� Ù iKS�}FNvORNPaKNPScQ�N^H¸QTifNtLTSF[+N+VXYfQ!o^Vf[+N�� � Q!J`[+N^L
VXO4[+VXO¶NF�3G�LÁoPSFW_Z³N�L!N^NPWÂdeORVf[ÒQ�ifN�ORJMmXi<QT[+VFL�QËmfO!SFaKiBJ`WÚÕ3J]mfYKORN"�K���K�³QTO!SFWfL!JMNPW<Q�ZfJ`ScL!N^H�aKScQ!Q!NPO!WfL
SFORNlmFNPWfNPO!SUb]bMq_WfVFQ2}FNPO¶qÂaKORN^HKJMo^QTS<Zfb]NF�4w'}FNPWBS�dkQ!NPO2SFW�VXYfQ!o^Vf[+N�iKScL�Z³N^NPW_ORNPa³NPScQ!N^H �<� Q!J`[+N^LP�KQ�ifN
[+JMLTaKORN^HKJMo^Q!JMVXW¾O!ScQ!N�J]L�SUby[\VFL!Q"� Ù �*ORN^mXS<ORHKbMN^L!LlVcd@��ifJMo^i§aKORN^HKJMo^Q!VXO"J]L�YfL�N^H���z4ifNvifJML!Q!VXORq{VcdËQ�ifN
p)G�LvaKORN^HKJMo^Q!VXO�JMLvo^VX[vafbMN^Q!N^bMqÑg)bMb]N^H-�4JMQTi¾N^JMQTifNPO+�^NPORVfN^LvVXOlVfWfN^L\SÀd½Q!NPO�Ø��{ORNPaKNPSUQ!N^H�VXYfQ!o^VX[\N^LP�
G4dkQ!NPOÁQTiKScQP�KQ�ifN\SUo^oPYKO!Sco^JMN^LlVcd@QTifN+p)G�LlSFWfH§Ó�ScL!QR�Ûz�Jy[\N\aKO¶N^HKJ]o^Q�VXORL�QTO!Sco^º�o^bMVFL!N^bMqF���
N�d½VfORN�QTiKSUQP�
QTifN�ifJML!Q!VXO¶q¸[+N^o^iKSFWfJMLT[ ScbMb]Vc�4Lvp�G�L�Q!V�aKNPOÆdkVXO![ ZKN^Q�Q!NPOlQTiKS<W§QTifN�Ó�ScL!QR�Ûz�Jy[\NÂaKORN^HKJMo^Q!VfO^�_z4ifN
ÔlLTiKSFO¶N�aKORN^HKJMo^Q!VXOvSUo£ifJMN^}FN^L�S�[+Yfo^i§bMVc�2NPO�[\J]L�aKORN^HKJMo^Q!JMVXW�O!SUQ!NvQTiKSFWÑQTifN_p�G�L\S<WfHÉÓ�SUL!QR�Ûz2J`[+N
aKORN^HKJMo^Q!VXO
JhdEQTifN�LTSF[+N4VfYfQ!o^VX[+NliKScLËZ³N^NPWBORNPaKNPSUQ!N^HBVXWfbMq�S�dkN^�âQ!J`[+N^LP��GÁd½Q!NPO
QTifN�LTSF[\N4VXYfQ!o^VX[\N
iKScL/Z³N^NPW§ORNPa³NPScQ!N^H§SFaKaKORVcÌfJy[tScQ!N^bMq �F� Q!J`[+N^LP�*QTifN+[+JMLTaKORN^HKJMo^Q!JMVXW¾O!ScQ!N^L4VUd@QTifN+QTiKORN^N�aKO¶N^HKJ]o^Q�VXORL
SFORN+}FNPORq�o^bMVFL!NF��»>WÑQTifN*� � Q!J`[+N^L�VXO�[\VXORN+oPScQ!N^mFVfORqF�*QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O!ScQ!N�dkVXOlQTifN�p)G�L�S<WfH
Ó�ScL!QR�Ûz�Jy[\N�aKORN^HKJMo^Q!VXORL�JML � �º$ Ù �F��ifNPORNPScL4QTifN+[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N�d½VXO2Ô"LTiKSFORNlJML+ØF��� Ù �

z4ifN_[+JMLTaKORN^HKJMo^Q!JMVXWâO!ScQ�N^L�VUd/QTifNBp�G�L�SFWfH�Ó�ScL!Q¶�Ûz2J`[+N_aKORN^HKJMo^Q!VXORLBScQBØ���SFWfH � $�ORNPa³NPScQ!N^H
VXYfQ!o^VX[+N^LBSFORN�ifJMmXifNPO�QTiKSFWµQTifN_QTO¶NPWfH1L�YfmFmFN^L!Q!L��¹z4ifJMLBJ]LBH)YfN�Q!V�ZKO!SFWfo^ifN^L�JyW QTifN�[�$�$FºFL�Jy[
ZKNPWfo^iK[vSFO!º����

	 ¾ R&T�¿#TbY\]EY�P�l�
�c�^�a)_&T�PWf.PSR�[MTbT0[MTe��YFPWT�a�c�p¢^WPWYFPWT�X3TeN�PW^zc�N�PSR`T�VñR`TbVW] ^WVbfg[MTeU#f�Y\[Ma�Y\N`a�T��)TbVe_`PWT0p�_�N`VbPSc�fgN&^bh#YgN&afgN&T0U�[MY\N`VWR"VñR`TbVW])c�N&kEPSR&T.^WTbkFXZTeN�P�PS�F¿#T�c�N"PSR&T�VWR`TbVñ])��X.P<p'_�N`VbPSc�f\N%r ¾ R&T0¿�TbY\]QYFP �
�4c�^�a(_`T�PWf8Y4U�[MY\N`VñR�_`^WTba�PWf��N`a�PSR&T�X4c�N�c�X�_&X�f\pqP¯�zf3jgY\��_`Tb^<c�N"PSR`T0])c�����PSc�X3T3p�_�N&V�PSc�f\N%r
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Õ3J]mfYKORN"�K���+LTifVc�4L
L!J`[+JMbyS<O4H)ScQ�SldkVXO
QTifN�L!QTSFZfbMN�ZfJ`ScL!N^H�aKScQ!Q!NPO�WfLP�3»kQ4JML4o^bMNPSFO2Q�iKScQ@QTifNlo^iKSFO!SUo��
Q!NPORJML!Q!JMo^LlVcd2QTifN^L!NvaKScQ!Q!NPO�WfL�SFORN�}<NPORq_HKJhÅ�NPORNPW<QP��zÁifN^L!NvaKScQ!Q!NPO!WfLlORNPaKORN^L�NPWFQ�ZKO!S<Wfo£ifN^L�QTiKScQliKSP}<N
ScbM��S�qfL2QTSFºcNPW�QTifN�LTSF[+NlHKJ`ORN^o^Q�J]VfW*�)L!VtQTifN^qÂS<ORNl}FNPORq�bMJyºUN^b]q{Q!Vvo^VXW<Q!J`WfYfN�QTSFº<J`WfmvQTifN�LTSF[+NlHKJ`ORN^o��
Q!JMVXW*�3ÎlYfQ@Vcd*QTifN8� � ��� Ù Vcd�ScbMb ZKO!SFWfo^ifN^L@Q�iKScQ�dkVFbMbMVc��L!QTS<Zfb]N�ZfJySUL!N^H�aKScQ!Q�NPO!WfLP�#$#$ Ù iKS�}FN4ORNPa³NPScQ!N^H
QTifN�L�SF[+NvVXYfQ�o^VX[+N
� � VXO+[+VfORNvQ!J`[+N^LP��z4ifN�N�Å�N^o^Q�VUd�QTifN�L!QTSFZfJMbMJMQÛqÑVcd�QTifN^L!NBaKScQ!Q�NPO!WfL�JML�ScbML!V
L!N^NPWvJ`W�QTifNlSco^oPYKO!SUo^q�VUdEQTifNlÓ�ScL!QR�Ûz�Jy[\N/aKORN^HKJMo^Q!VfO^�3GÁd½Q!NPO'QTifN�VXYfQ!o^VX[+N�iKScL4ZKN^NPWBORNPa³NPScQ!N^H�VXWfbMq
�_Q!J`[+N^LP�ÍQTifNB[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�N�H)O¶VXafL�Z³N^b]Vc� � Ù ��S�dkQ!NPOlJMQ�iKSUL�ZKN^NPW�O¶NPaKNPScQ!N^H-Ø�$BQ!J`[+N^L��EQ�ifN
[+JMLTaKORN^HKJMo^Q!JMVXW§O!SUQ!NlH)ORVXafL�Q!V_ØF� �FÙ �KSFWfHBdkVXOÁQTifN�$�$ Ù Vcd3QTifN�L�QTSFZfbMN�ZfJ`ScL!N^H§aKScQ�Q!NPO!WfL���ifNPORN�Q�ifN
VXYfQ!o^VX[+NBiKScLvORNPa³NPScQ!N^Hx� � VXO+[+VXORNvQ�Jy[\N^LP�@Q�ifNÂ[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O!ScQ�N�JML � � �FÙ �_Õ3JMmXYKORN±�³����ScbML!V
LTifVc�4LvQTiKScQ�dkVXO+L!Q�SFZfbMN�ZfJ`ScL!N^H¹ZKO!SFWfo^ifN^LP�2QTifN_ÓÍScL!QR�Ûz2J`[+N�aKORN^HKJMo^Q!VXOtJMLÂScbM�4S�qXLtL!bMJ]mfiFQ!bMqâZKN^Q!Q!NPO
QTiKSFWBp�G�L��4z4ifJML�JML�ZKN^oPS<YfL!N+QTifN^L!N�ZKO�SFWfo£ifN^LlSFORN�Z³N^J`WfmBL!N^NPW�dkVXOÁQTifN�g ORL!QÁd½N^�ÖQ!J`[+N^L r VXO'dkVXO4Q�ifN
g ORL!Q3Q!J`[+N^L
dkVXO3Sl��ifJMbMNlS�d½Q�NPO�QTifN^q+�ËNPO¶N�ºFJMo^ºcN^H�VXYfQ3Vcd�QTifN��2z4�2x^�<L!VlQTifN�p�G�LËaKORN^HKJMo^Q!VXO
HKVfN^LËWfVFQ
iKSP}<N�QTifN�SUHK}ÀSFW<QTScmFN�Vcd0ifJML!Q�VXORq�JyW<dkVXO![tScQ!JMVXWBORN^b`ScQ!J`WfmvL�aKN^o^Jhg)oPScbMbMq_Q!V+QTifN^L!N�ZKO�SFWfo£ifN^L��@z4ifJML4b`Sco^º
Vcd0ifJML!Q!VXO¶qvJ`W<d½VXO�[vScQ!JMVXWtJML4N^}FNPWB[+VXO¶N4HKN^}ÀScL�QTScQ!J`WfmvQ!V+QTifNlÔlL�iKSFORNlaKORN^HKJMo^Q!VXO^�f��ifJMo^i�HKVXN^L�a³VXVfORbMq
d½VXO�Q�ifN^L!NÂZKO�SFWfo£ifN^L��ÂzÁifN^L!NÂZKO�SFWfo£ifN^LvScbML!V{oPSFYfL!N�SÚbMVFQ+Vcd4JyW<Q!NPOÆdkNPORNPWfo^N�J`W§QTifN�ÔlLTiKSFO¶N�aKORN^HKJMo��
Q!VXO^�lÎlW§S�}FNPO!SUmFNF���À��� Ù Vcd@QTifNvSco^o^N^L!L�N^L�QTifN^L!NvZKO!S<Wfo£ifN^L+[vSFºcN�JyW QTifNvÔlLTiKSFO¶N\aKO¶N^HKJ]o^Q�VXO�oPSFYfL!N
HKN^L!QTO!Yfo^Q!JM}FN�J`WFQ!NPOÛd½NPORNPWfo^NF���4JMQTiÚQTifNlN^ÌXo^NPafQ�J]VfW�Z³N^J`WfmB��ifNPWBQTifNlVfYfQ!o^VX[+N�iKScLlZKN^NPW{ORNPaKNPSUQ!N^H¶� �
Q!J`[+N^L�VXOl[\VXORNF��Õ)VXOlaKScQ�Q!NPO!WfLlQTiKScQ�iKS�}FNvORNPa³NPScQ!N^H§Q�ifN�L�SF[+NvVXYfQ�o^VX[+N�� � Q!J`[+N^LlVXOl[\VXORNF��Q�ifN
[+JMLTaKORN^HKJMo^Q!JMVXW�O�ScQ!N�Vcd�QTifN_Ó�SUL!QR�Ûz2J`[+N_aKORN^HKJMo^Q!VfO+JML � � �FÙ �@p�G�L � �`Ø Ù �3ÔlLTiKSFO¶N§ØF� �FÙ �3SFWfH�Q�ifN
JyW<Q!NPOÆdkNPORNPWfo^N�oPSFYfL!N^H_J`W{ÔlLTiKSFO¶N�JML � ��$ Ù �

~ S�qKZKN�QTifN�[+V<L!Q�J`[va³VXORQTSFW<Q�o^VfWfo^byYfL�J]VfWÑdeORVf[ëQTifJML�L�N^o^Q!JMVXW§JML+QTiKScQ � $K��� Ù Vcd�ScbMbËZKO!SFWfo^ifN^L
d½VFbMbMVc�âL!QTSFZfbMNlZfJySUL!N^H_aKScQ!Q!NPO�WfLË�ÁJ]Q�ivQTifN�LTSF[\N�VXYfQ�o^VX[+NlORNPaKNPScQ�N^H�� � Q!J`[+N^L2VXO
[+VXORNF�KSFWfH�Ø��K�º� Ù
Vcd.ScbMb*ZKO!SFWfo^ifN^L@dkVFbMbMVc��QTO!S<WfL!JMNPWFQ2ZfJySUL!N^HÂaKSUQ!Q!NPO!WfL3�4JMQTi\QTifN�L�SF[+N2VXYfQ!o^VX[\N�ORNPaKNPSUQ!N^H*� � Q!J`[+N^L@VXO

�i�
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z4ifN�o£iKSFO�Sco^Q!NPORJML!Q!JMo^L{Vcd�QTifN�o^b`ScL!L!N^LBVcdvORNPaKNPSUQ!J`Wfm�aKScQ!Q!NPO!WfL��_SFORN�LTifVc��W-ifNPORNF�ðÕ3JyO¶L!QP�4Q�ifN
ZKNPiKS�}XJMVXO�S�}FNPO!Scm<N^HBVÀ}<NPOËSUb]b�o^b`ScL!L!N^L�JML�L�ifVÀ��W*�Ëz4ifNPW*�*[+VXO¶N�HKN^QTScJMbMN^H�o£iKS<O!Sco^Q!NPORJML!Q�J]o^LlSFORNlL�ifVÀ��W
d½VXO.QTifN@QTiKO¶N^NË[+VFL�Q)d>ORN^jKYfNPWFQ�o^b`ScL!L!N^L���Õ)VfOÆ�>QRq¿a³NF�P��ifJMbMN��>QRq¿a³NF�XSFWfH+ScbMQ!NPO!WKScQ�JyWfmlORNPa³NPScQ!J`Wfm�aKScQ!Q!NPO�WfLP�

ù «�1 =�-¢9 1 ø�³z-q=�-q®&¨ 1 =`7S§)¨�7S®#§
G�L3N^ÌKafb`ScJ`WfN^H�NPSFO¶b]JMNPO^�<NPSco^i�VUd QTifN4ORNPa³NPScQ!J`Wfm�aKScQ!Q!NPO�W�o^b`ScL�L!N^L3�2NPORN
deYKORQ�ifNPO�oPScQ�N^mFVXORJ��^N^HvZKScL!N^H

VXW¾QTifN_aKNPO¶J]VfHâVcdlQTifN_aKScQ!Q!NPO�W�SFWfH�QTifN_WfYK[�Z³NPOvVUd/o^VXWfL�N^oPYfQ!JM}FN_Q!J`[+N^LtQTiKScQvQTifN_aKSUQ!Q!NPO!W�iKScL
ORNPaKNPScQ�N^H��4ufV)�)S�aKScQ!Q!NPO!W�VUd8 q q JIz I q [I> q I [Iz {J]L�o^b`ScL!L!Jhg)N^H¸SUL�S+dkVXOÆ�>QRqKaKN�aKScQ�Q!NPO!W*�K�4JMQTi{aKNPORJMVfH
� iKS�}fJ`WfmÉORNPa³NPScQ!N^H � Q�Jy[\N^LP��Õ)VfO�Q�ifN_SP}<NPO!ScmFN�o£iKS<O!Sco^Q!NPORJML!Q�J]o^L�N^ÌKSF[+J`WfN^H1ifNPORNF�
QTifN_Z³NPiKSP}fJMVXO
J]L_S�}FNPO�ScmFN^H¾dkVXOvScbMb�ORNPa³NPScQ!J`Wfm�aKScQ!Q!NPO�WfL r QTifN�ZfJySUL!N^H¹o^b`ScL!L�N^ÌXo^b`YfHKN^H)x^�lZKYfQ_aKScQ�Q!NPO!WfL�SFO¶N_L!Q!JMbMb
oPScQ!N^mFVXO¶J'�^N^H_ZKSUL!N^H_VXW�Q�ifN^JyO�aKNPO¶J]VfH�S<WfH_QTifN�WfYK[+ZKNPO2Vcd3Q!J`[+N^L�QTifN�aKScQ!Q�NPO!WBiKScL�ORNPa³NPScQ!N^H��

´ ifNPWÑN^ÌKSF[+J`WfJ`Wfm§QTifN�o£iKSFO�Sco^Q!NPORJML!Q!JMo^L+Vcd4QTifNBORNPaKNPSUQ!J`Wfm aKSUQ!Q!NPO!WfLP��VXWfN�QRq¿a³NvVcd�mfO!SFaKi��4JMbMb
ZKN�YfL�N^H_ORNPaKNPScQ�N^HKb]qF�2z4ifN"g ORL!Q2QR�ËV+LTYfo^iBmfO!SFaKifL4SFORNlLTifVc��W�J`WÚÕ3J]mfYKORN"�K���K�3z4ifN^L�N�mXO!S<aKifLËL�ifVÀ�
H)ScQTS{J`W�Q�iKORN^NBHKJ`[+NPWfL!JMVXWfLP� s Vf[v[+VXW d½VfOvScbMb4VcdlQTifN^L!N{mXO!SFaKifLvJMLvQ�iKScQvQTifNBÌ<�ÛScÌfJ]L�LTifVc�4LvQ�ifN
WXYK[+ZKNPOÁVcd3Q!J`[+N^L4QTifN+aKScQ!Q!NPO�WBiKScL�ORNPa³NPScQ!N^H��*SFWfHBQTifN�q<�ÛScÌfJML�LTifVc�4LÁQTifN�aKNPORJMVfH�Vcd0Q�ifN�aKScQ!Q�NPO!W*�
z4ifN+QTifJ`ORH§HKJ`[+NPWfL!JMVXW*��mFNPWfNPO!SUb]bMq�QTifN+d>ORN^jKYfNPWfo^q�VXO�SUo^oPYKO!Sco^q_VUdËQTiKScQlQRqKaKN+Vcd4aKScQ!Q!NPO!W{JMLlmFJM}FNPW
ZFq�QTifN�o^V<b]VfO r VfO4[+VXORN�SUo^oPYKO!ScQ!N^bMqF��QTifN�H)SFO�ºXWfN^L!L�x4Vcd3QTifN+aKVFJ`W<QP� s ScQ!N^m<VXORJMN^L4��ifJMo^i�SUo^o^VXYKWFQ�d½VXO
b]N^L�L�QTiKS<W � � �F�F�<Ù VUd'ScbMbEZKO�SFWfo£ifN^LlSFORNlL�ifVÀ��WBScL4QTifNlbMJMmXi<Q!N^L!Q�LTiKScHKN�VUd0mXO�SPqtJyW{ScbMb�mXO!S<aKifLP�@z4ifN
Q!VXa�ORVc��LTifVc�4L2ScbMb.aKSUQ!Q!NPO!WfL2�4JMQTi�S+aKNPORJMVfH_VcdE[+VXO¶N�QTiKS<W*� � �¿S<WfH�QTifNlORJMmXi<QT[+VFL�Q@o^VFb`YK[vW�LTifVc�4L
ScbMb aKScQ!Q�NPO!WfL2QTiKScQËiKS�}FN�ORNPaKNPScQ�N^HÂ[+VfORN4QTiKSFW{Ø)��Q!J`[+N^LP�3G�bMb VUd.Q�ifN^L!N�mfO!SFaKifL@o^Vf[+N�J`W�aKScJ`ORLP�f�4JMQTi
QTifNlbMN�d½Q�mXO!SFaKi�ZKN^J`Wfm�dkVXO2QTO�SFWfL!JMNPWFQ�aKScQ!Q!NPO!WfL4SFWfH{QTifN�ORJMmXi<Q4mXO!S<aKiBZKN^J`WfmvdkVXO2L�QTSFZfbMN�aKScQ!Q!NPO�WfLP�

Õ3J]mfYKORN��K�º�+LTifVc�4L4QTifN"deO¶N^j¿YfNPWfo^q{Vcd'O¶NPaKNPScQ!J`Wfm_aKScQ�Q!NPO!WfLP�2z4ifN�H)S<O!ºcNPO4SFO¶NPScL4LTifVc�IQTifN�[+V<L!Q
deORN^jKYfNPW<Q0aKScQ�Q!NPO!WfLP����ifNPORNPScL�QTifN
b]JMmXi<Q!NPO3SFO¶NPScL�LTifVc�§QTifN2bMNPScL!QÍd>ORN^j¿YfNPW<Q3aKScQ!Q!NPO!WfL��Ez4ifN'deORN^jKYfNPWfo^qF�
mFJM}FNPW�SUL@QTifN2d>O!Sco^Q�J]VfW+VcdEScbMb ZKO!S<Wfo£ifN^LP�KORNPaKO¶N^L!NPWFQ�N^HÂZ<qvSlLTiKScHKN�JML2mFJM}FNPWvJ`WtQTifN�ºcN^qtVXW+QTifN�O¶J]mfiFQP�
G�L+SFW{N^Ì¿SF[tafb]N�Vcd4ifVÀ�ðQ!V_ORNPScHÑQTifNvmXO!S<aKi*��QTifN+L!jKYKSFORN�O¶NPaKORN^L!NPW<Q!J`Wfm�Q�O!SFWfL!JMNPW<Q�aKScQ!Q!NPO!WfL r bMN�d½Q
mXO!SFaKiKx�ORNPaKNPScQ�N^H�[+VXORN�QTiKSFW-Ø)��Q!J`[+N^L r �lØ)��VXWÑÌF�ÛSUÌXJMLTx��4JMQTi�S�aKNPO¶J]VfH�VcdQ$ r ${VXWÑq<�ÛScÌXJMLTx�JML

����Te¿#TbY�PSc�N&k8¿&Y�PWPWTe[WN&^�[MTep:Te[M^�PWf3Y\���¢¿`YFPWPWTe[WN`^bh&T��)VbTe¿`P0PSR`fF^WT�PSR`YFPzp:Y\���%c�N"PSR&T0U�c�YF^WT�a+Ve��Y�^W^br
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ZfbySUo£º��3G�L4oPSFW_Z³NlL!N^NPW�d>ORVX[ÊQTifN�ºcN^qF�KQTifN^L�N�aKScQ!Q!NPO!WfL�ORNPaKORN^L!NPW<Q4Vc}FNPOlØ Ù Vcd@ScbMbEZKO!S<Wfo£ifN^LP�
G�bMb*QTO!SFWfL�J]NPW<Q4ORNPaKNPSUQ!J`Wfm\aKSUQ!Q!NPO!WfL
Q!VFmFN^QTifNPO
Sco^o^VXYKW<Q3dkVXO4Ø��K� �FÙ VcdEScbMb ZKO!SFWfo^ifN^LP�f��ifJMbMNlL!QTSFZfbMN

ORNPaKNPScQ�JyWfm�aKScQ!Q!NPO�WfL�Sco^o^VXYKW<Q�d½VXO+Ø<ØF�� Ù ��ÎÁd�Q�ifN^L!NF��$ Ù VUdËQTifN+QTO!S<WfL!JMNPWFQ+aKScQ!Q!NPO!WfL�S<WfHt� �FÙ Vcd
QTifN4L!QTS<Zfb]NlaKScQ!Q�NPO!WfLËSFO¶N/aKScQ�Q!NPO!WfL@�ÁJ]Q�ivS+aKNPORJMVfHBb]VfWfmFNPO3QTiKS<W*� � QTiKScQ2iKSP}<N�ORNPaKNPSUQ!N^HÂ[\VXORN4QTiKS<W
Ø)�+Q!J`[+N^LP�@z4ifJML�JML�QTifN�Zfb`Sco^º�L!jKYKSFORNlJ`WBQ�ifNlQ!VXaBORJMmXi<Q4Vcd3QTifNlmXO!S<aKifLP�

z�VvL�Jy[tafb]Jhdkq�QTifNlHKJML!oPYfL!L!JMVXW{Vcd3QTifN�ORNPa³NPScQ!J`Wfm_aKScQ!Q!NPO�WfLP�f�ËNlHKN�g WfN+QR�2VvORN^mFJMVXWfLP�@ÎlWfN+ORN^mFJMVXW
o^VÀ}<NPORL�ScbMb3Vcd4QTifNvaKScQ!Q!NPO�WfLlQTiKScQ�iKS�}FN�ORNPa³NPScQ!N^H¸[\VXORN+QTiKSFW�Ø(�BQ!J`[+N^L�VXOliKS�}FNvSBa³NPORJMVXH¾bMVXWfmFNPO
QTiKSFW±� � �lz4ifJML�ORN^mFJMVXW{JMLlHKN^b]J`WfNPScQ�N^H¸J`W{Õ3JMmXYKORN��K����SFWfH�o^VXWfL!JML!Q!LlVUd@QTifN�Q!Vfa�O¶VÀ�ISFWfH�QTifNvORJMmXiFQ
o^VFb`YK[vW*��zÁifNÂORN^m<J]VfW��4JMbMb�ZKNBORN�dkNPO!ORN^H¾Q!V�ScL�QTifN � Î.� � Ï)Ñ`s��zÎMÍiÌ�szÏ)Ì�ORN^mFJMVXW*�3ScL�QTifN^L!NBaKScQ!Q!NPO!WfL
SFORNl}FNPORqBbMJ`ºcN^bMq�Q!Vvo^VXW<Q!J`WfYfNF��z4ifN+ifJ]mfi_o^VfW<g)HKNPWfo^N�ORN^mFJMVXWÚo^VÀ}<NPORL�[+VFL�Q�Vcd3QTifN�L!QTSFZfbMNvaKScQ!Q!NPO�WfLP�
Õ)VXO+Q�O!SFWfL!JMNPW<QÂZKO!S<Wfo£ifN^LP��S�}ÀSUmXYfN^bMq�QTORJ`SFWfmfYfbyS<O�LTiKSFaKN{Vcd�H)SFO!ºUNPO+LTiKScHKN^LBoPSFW-ZKN�L!N^NPWµQ!V¸Q�ifN
ZKVFQ!Q�VX[ëbMN�d½Q+Vcd4Õ3JMmXYKORN*�³���K��zÁifJ]L+JMLvZKN^oPSFYfL�NÂS{WXYK[+ZKNPO�Vcd4aKScQ!Q!NPO�WfL�ORNPa³NPScQ+VXWfbMq SÂd½N^�ðQ!J`[+N^L
ZKN�dkVXORNlo^iKSFWfmFJ`Wfm�aKNPO¶J]VfHBVXO
o^b`ScL!LP��[+VXORN�L!V�d½VfO@Q�ifNlLTifVXORQ!NPO2a³NPORJMVXHKLP�2uKifVXORQ�NPOËaKSUQ!Q!NPO!WfL4SFORNl[+VXO¶N
b]J`ºcN^bMqBQ!VvSco^o^JMHKNPW<QTScbMbMq�ORNPa³NPScQ2QTiKSFW�bMVXWfmFNPOÁaKScQ!Q!NPO!WfL��EÕ�VXO
J`WfL!QTSFWfo^NF�)StaKScQ!Q!NPO!WtVcd. JIz JIz [I{o^VXYfbMH
iKSFaKaKNPW�Z<q§Sco^o^JMHKNPWFQvVfW§SÚdeScJ`ORbMq¸O�SFWfHKVX[ ZKO�SFWfo£i*�'��ifNPORNPScLC q q I q JIz q I q I [Iz I q I q [I-JML�[+Yfo^i
b]N^L�L�bMJ`ºcN^bMq¸Q!V_iKS<aKaKNPW¾ZFq§Sco^o^JMHKNPW<QP�Bz4ifN�H)S<O!ºcNPO�QTORJ`SFWfmfYfbyS<O�ORN^mFJMVXW �4JMb]b4Z³NÂORN�dkNPO!ORN^HÑQ!V_ScL�Q�ifN
}WÑ ��Ï)Ñ&s��zÎMÍiÌ�szÏ)ÌvORN^m<J]VfW*��ScL�JMQ�oPSFW�WfVFQ�o^VfW<g)HKNPWFQ!bMq§ZKNtLTScJMH§QTiKScQ�QTifN^L!NvaKScQ�Q!NPO!WfL��4JMb]b
o^VXW<Q!J`WXYfN
Q!V_ORNPaKNPSUQP��Õ)VXOlaKYKO!a³VFL!N^L+Vcd2QTifJML�HKJML!L�NPORQTScQ!JMVXW*��QTifNtQTORJ`SFWfmXYfb`SFO�ORN^mFJMVXW�JML+o£ifV<L!NPW�Q!V{L!QTSFORQ��4JMQTi
aKScQ!Q!NPO!WfL3ORNPa³NPScQ!N^H+VXWfo^N4iKS�}XJ`WfmlaKNPORJMVfH_ØFØF�cSFWfH+NPWfHKJ`Wfm��4JMQTi+aKScQ!Q�NPO!WfL0O¶NPaKNPScQ!N^HBØ � Q!J`[+N^L3iKS�}XJ`Wfm
aKNPORJMVfH � �3»>WBZKN^QR�2N^NPW*�KScbMb�aKScQ!Q!NPO!WfL
dkVXO3��ifJ]o^i r!r!r ×�Ë&Ì��qÌ�Ô#ÐbÌ�Í��µØPx0yÙ�IÌ�Ë&ÎMÑ&Ífx"!8{ �<� x
J]L2QTO�YfN/SFO¶N
o^VXWfL!JMHKNPORN^H�Q!V�Z³N�J`W{QTifN+ORN^mFJMVXW*��#§z4ifJML�ORN^mFJMVXWÚJML�ScbML!V�HKN^bMJ`WfNPScQ!N^HÑJyWÚÕ3JMmXYKORN��K���K�2z4ifN+aKScQ!Q!NPO!WfL

$ ¾ R&T�¿&Y�PWPWTe[WN���TeN`kFPSRy�n�3�zY�^<VWR`fF^WTeN�YF^�PSR�c�^�Vbf\c�N`Vec�a�Tb^4VM��fF^WTe���"�zc�PSR"PSR&T�[MTbk\c�fgN+pOf\[��zR�c�VWR�PSR`T�¿�[MfgU&YgU�c���c�P¯��f\p
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�4JMQTifJ`WBQTifNlbMVc�¼o^VfW<g)HKNPWfo^N�ORN^mFJMVXW{Sco^o^VXYKW<Q2dkVXO2S+j¿YKS<ORQ!NPO2Vcd3ScbMbEQTO�SFWfL!JMNPWFQ�ORNPaKNPScQ�JyWfmBaKScQ!Q�NPO!WfLP�
Õ3J]mfYKORNE�K����L�ifVÀ�ÁL@QTifN�aKO¶N^HKJ]o^Q�J]VfW�Sco^oPYKO�Sco^q+Vcd�QTifN�ORNPa³NPScQ!J`Wfm�aKScQ�Q!NPO!WfLP�3z4ifJML@JML2QTifN�SUo^oPYKO!Sco^q

Vcd/aKORN^HKJMo^Q!J`Wfm�QTiKScQ+QTifN_aKSUQ!Q!NPO!WÑ�4JMbMb4o^VXW<Q!J`WXYfN�ORNPaKNPScQ�JyWfm¾ScL�ZKN�dkVXORNF��z4ifNBbMVXWfm<NPO+QTifN_aKNPO¶J]VfH��
SFWfH�QTifN_[+VXO¶NBQ!J`[+N^L�Q�ifN_aKScQ!Q!NPO!W¾iKScL�O¶NPaKNPScQ!N^H��2Q�ifN_ifJ]mfifNPOvQTifN�Sco^oPYKO!Sco^qF�-p3ScQ!Q!NPO!WfL+J`W�Q�ifN
ifJ]mfi�o^VXW<g)HKNPWfo^N�ORN^m<J]VfW*�KQTifNlQ!VXa�ORVc�¹SFWfHBbMN�d½QÁo^VFb`YK[vW*�KoPSFWBZ³N�aKORN^HKJMo^Q!N^H��4JMQTiB[+VXORN�QTiKSFW}�#� Ù
Sco^oPYKO!Sco^qF�3z4ifN4ZKO!SFWfo^ifN^L3J`W�QTifN2b]Vc�¾o^VXW<g)HKNPWfo^N�ORN^m<J]VfW�S<ORN2mFNPWfNPO!ScbMbMq+b]N^L�L3QTiKSFW"�³Ø Ù aKO¶N^HKJ]o^Q�SFZfbMNF�
ufQTSFZfbMN�ORNPa³NPScQ!J`WfmBaKScQ!Q!NPO!WfL4SFO¶N�ScbM��S�qfL�[+VXO¶N/aKORN^HKJMo^QTS<Zfb]N+QTiKS<W�QTO!SFWfL!JMNPW<Q�ORNPa³NPScQ!J`WfmÂaKSUQ!Q!NPO!WfLP�

z4ifN4SP}<NPO!ScmFN2ORN^LTYfbMQ!L3mFJM}FNPW+SFZ³VÀ}<NËaKORVc}fJ]HKN�S4mFNPWfNPO�ScbX}fJMN^��Vcd)Q�ifNËo^iKSFO!SUo^Q!NPORJML!Q!JMo^L3Vcd ORNPa³NPScQ!J`Wfm
aKScQ!Q!NPO!WfL���ufQTSFZfbMN�aKSUQ!Q!NPO!WfLlSFORN+[+VXORN+aKORN^HKJMo^QTSFZfbMN�Q�iKSFWBQTO�SFWfL!JMNPWFQlaKScQ!Q�NPO!WfLP��SFWfH{b]VfWfm_aKScQ!Q!NPO!WfL
SFORN�[\VXORN�aKO¶N^HKJ]o^Q�SFZfbMNvQTiKSFWÚLTifVXORQlaKScQ!Q!NPO�WfLP� · Vc�2N^}FNPO^��QTifNPORN�JMLlLTYKZfL!QTSFW<Q!J`Scb�}cSFORJ`ScQ!JMVXW�Z³N^QÛ�2N^NPW
QTifN�HKJhÅ�NPORNPW<Q4o^b`ScL!L!N^L��@zES<Zfb]N��K���+LTifVc�4L
QTifN�deO¶N^j¿YfNPWfo^q_SFWfHBSco^oPYKO!SUo^q�Vcd�NPSco£i�o^b`ScL�L4Vcd0ORNPa³NPScQ!J`Wfm
aKScQ!Q!NPO!WfL���Õ YKO¶QTifNPO![+VXO¶NF�cQTifN2QTSFZfbMN4LTifVc�4L3��iKSUQ�d>O!Sco^Q!JMVXW\Vcd)QTifN�aKScQ�Q!NPO!WfL�JyWtNPSco^i�o^bySUL!LËSFO¶NËJ`W+Q�ifN
b]Vc�ÈSFWfH¸ifJMmXiÑo^VXW<g)HKNPWfo^N_ORN^mFJMVXWfLP�3SFWfHÑQTifNÂS�}FNPO�ScmFNvaKORN^HKJMo^Q!JMVXW¾Sco^oPYKO!Sco^JMN^L+Vcd4QTifN^L!NBaKScQ!Q!NPO�WfLP�
p�NPO!iKSFafL�Q�ifN�[vScJ`WÑo^VXWfo^b`YfL!JMVXW¾QTiKScQloPSFW¾ZKN�H)O!S���WÚd>ORVX[×Q�ifJ]L�QTSFZfbMN�J]L+QTiKSUQ�d½VXOÛ�>QÛqKaKN�aKScQ!Q!NPO!WfL
SFORN�o^VfWfL!JML!Q!NPW<Q!bMq�[+VXO¶N�aKORN^HKJMo^QTSFZfbMNvQTiKSFW{VFQ�ifNPO4aKScQ!Q!NPO�WfLP�)�ÁJ]Q�i_��ifJ]bMN��>QRqKaKN�aKScQ�Q!NPO!WfL4o^VX[\JyWfmBJ`W
L!N^o^VXWfH��@z4ifNlifJMmXi�o^VXW<g)HKNPWfo^N+ORN^mFJMVXW�JML2}FNPORq�aKORN^HKJMo^QTS<Zfb]N"d½VfOËSUb]b*o^b`ScL!L�N^LP�)SFWfHBSco^o^VXYKW<Q!L
d½VfO.�#� Ù
Vcd4QTifN�Q�O!SFWfL!JMNPW<Q\aKSUQ!Q!NPO!WfL+SFWfHí�� Ù Vcd4QTifN�L!QTS<Zfb]NBaKScQ!Q�NPO!WfLP�_z4ifN�QTiKORN^NB[+VFL�Qld>ORN^j¿YfNPW<Q!bMq§NPW<�
o^VXYKWFQ�NPORN^H_o^b`ScL!L�N^L�(�d½VfOÆ�>QRq¿a³NF�)��ifJMbMN��>QRq¿a³NF��SFWfH_ScbMQ!NPO!WKSUQ!J`WfmÂORNPa³NPScQ!J`WfmBaKScQ!Q!NPO!WfL)(1SFORN�N^ÌKSF[+J`WfN^H
L!NPaKSFO!ScQ�N^b]q_S<WfH_J`W�[+VXORNlHKN^QTSUJ]bk��SFWfH{L!VX[+N�Vcd3QTifN�WfYK[+ZKNPORL�J`W�z�SFZfbMN��K����S<ORNlHKJML!oPYfL!L!N^H�d>YKORQTifNPO
QTifNPW*�
PSR`T0¿`YFPWPWTe[WN"VbfgN�PSc�N)_�c�N`kdc�^���Tb^W^0PSR`Y\NQm�l�ndh&Y�^<�zc����¢U#T�^SR`fg�zN"^SR&fg[MPS���Fr
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Q!VFmFN^QTifNPOÍSco^o^VXYKW<Q!J`Wfm4dkVXO*VXWfbMq"�K� � Ù Vcd)ScbMbXN^ÌfN^oPYfQ!N^HvZKO!SFWfo^ifN^LP�Í~ S<WFq�Vcd)QTifN^L!N2aKScQ!Q!NPO�WfLP� � � Ù �ÀSFO¶N
JyWtQTifN4bMVc�âo^VXW<g)HKNPWfo^N�ORN^mFJMVXW*��Õ*YKORQTifNPO![+VfORNF�FQTifN�ÔlLTiKSFO¶N�aKORN^HKJMo^Q!VXO
JML
deScJ`ORbMqvm<VXVfH�ScQ2aKORN^HKJMo^Q!J`Wfm
QTifN^L!N�aKSUQ!Q!NPO!WfLP�
�4JMQTiµQTifN_bMVfVXa�aKORN^HKJMo^Q!VfO�iKS�}fJyWfm�SÑLTYKZfL!QTSFW<Q!J`Scb�SUHK}ÀSFW<QTScmFNBVfWfb]q¾dkVXO�S�LT[vSUb]b
LTYKZfL!N^QP� · Vc�2N^}FNPO^�*��ifJMbMN��>QRq¿a³N_aKScQ!Q!NPO�WfLl�4JMQTi�bMVXWfm§aKNPORJMVfHKLvSFWfH)ÜcVXO�QTiKSUQ�iKSP}<N�ORNPaKNPSUQ!N^H¸[vSFW<q
Q!J`[+N^L�SFORNF�³b]J`ºcN�L!J`[+JMb`SFO2dkVXOÆ�>QRqKaKN�aKScQ�Q!NPO!WfLP�)SUby[\VFL!QlØ �F�FÙ aKORN^HKJMo^QTS<Zfb]NF�
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»>W-QTifJMLBL!N^o^Q!JMVXW*�lZKO!SFWfo^i�N^ÌfN^oPYfQ!JMVXW¹aKSUQ!Q!NPORL��2NPORN_o^b`ScL!L�J g)N^HISFWfHâQTifNBd>ORN^jKYfNPWfo^q S<WfH1aKORN��
HKJ]o^Q�SFZfJMb]JMQRq�Vcd3NPSco£iÚo^b`ScL!Ll�4ScL4jKYKSFW<Q!Jhg)N^H���»kQ��4ScL4LTifVc��WÚQTiKScQ�S\byS<ORmFN�WfYK[+ZKNPO�Vcd3NPScL!JMbMq_JMHKNPW<Q!Jh�
g SFZfbMN�ZKO!SFWfo^ifN^L�SFORN+}FNPORq�aKORN^HKJMo^QTSFZfbMNBYfL!J`Wfm�S�L!J`[vafbMN�aKORN^HKJMo^Q!VfO^�vufQTSFZfbMN�ZfJ`ScL!N^H¾aKScQ!Q!NPO!WfL�QTiKScQ
iKSP}<NÂORNPa³NPScQ!N^H-QTifNBLTSF[+N�VXYfQ!o^Vf[+N±� � Q!J`[+N^L�VXO+[+VXORN_Sco^o^VfYKWFQ�dkVXO � � Ù VcdlScbMb�ZKO!SFWfo^ifN^LÂS<WfH
SFORN_Ø �<� � �FÙ aKORN^HKJMo^QTS<Zfb]NF�§z�O!SFWfL�J]NPW<QvZfJ`ScL!N^H�aKScQ!Q�NPO!WfL�QTiKSUQ�iKS�}FNBORNPaKNPScQ�N^H¸QTifN�LTSF[\NvVXYfQ!o^VX[\N
� � Q!J`[+N^L+VXO�[+VXORNBSco^o^VXYKW<QldkVXOtØ� Ù VUdÁSUb]b4ZKO!S<Wfo£ifN^LvSFWfH�SFORN
�#�K� �<Ù aKORN^HKJMo^QTSFZfbMNF�§�2NPaKNPSUQ!J`Wfm
aKScQ!Q!NPO!WfL4SFO¶N�}FNPO¶q+deO¶N^j¿YfNPW<QP�)SFWfH_SUo^o^VXYKWFQ
dkVXO � � Ù Vcd0SUb]b�ZKO!SFWfo^ifN^LP� · J]mfi�o^VXW<g)HKNPWfo^N�ORNPa³NPScQ!J`Wfm
aKScQ!Q!NPO!WfL4Sco^o^VfYKWFQ
dkVXO �F�FÙ Vcd0ScbMbEZKO�SFWfo£ifN^L��¿S<WfH_SFORN�VXWBS�}FNPO!ScmFN�[+VXORNlQTiKS<W*�#�³��� Ù aKO¶N^HKJ]o^Q�SFZfbMNF�
|4L!J`WfmBQTifJMLlo^b`ScL!L�J g)oPSUQ!JMVXW¸[\N^QTifVXH��*�2N�oPSFW{NPScL!JMbMq S<WfH�HKqKWKSF[+JMoPScbMbMq§JMHKNPW<Q!Jhd½q§StL!N^QlVcdËZKO!SFWfo^ifN^L
QTiKScQ�SFORN�ScQlbMNPScL!Q����K��� Ù aKORN^HKJMo^QTSFZfbMNBQTiKScQ�SUo^o^VXYKWFQ�LldkVXO��%$ Ù Vcd�ScbMb2ZKO!SFWfo^ifN^LP��HgH ´ NvoPSFW§ScbML!V
J]HKNPW<Q!Jhdkq¸SFW§ScHKHKJMQ!JMVXWKSUb@L!N^QlVcd�ZKO!S<Wfo£ifN^L�QTiKScQ�SFORN�ScQlbMNPScL!Q���� Ù aKORN^HKJMo^QTSFZfbMNBQTiKScQ�SUo^o^VXYKWFQ�L�d½VXO
Ø� Ù VcdËScbMb@ZKO!SFWfo^ifN^LP�+»«dËQ�ifN^L!NvSFORNvaKORN^HKJMo^Q!N^H¸YfL!J`Wfm�SvLTa³N^o^J`ScbËaKORN^HKJMo^Q!VfO^�EScb`[+V<L!Q�QR�2V�QTifJ`ORHKLlVcd
ScbMbEZKO!SFWfo^ifN^L�SFORNlQ�SFºcNPW�oPSFORNlVUd'SFWfHBmfYKSFO!SFW<Q!N^N^HBQ!V�Z³N�aKORN^HKJMo^Q!N^H§Scb`[+VFL!Q�aKNPOÆdkN^o^Q!bMqF�

z4ifN+byS<ORmFN^L!Q�o^b`ScL!LlVcdËaKScQ�Q!NPO!WfLlS�d½Q�NPO4QTifNvZfJ`ScL!N^H�o^b`ScL!LlJML�dkVXOÆ�>QRqKaKNvaKScQ!Q!NPO�WfLP��z4ifN^L�N\SUo^o^VXYKWFQ
d½VXO�Ø� Ù VUd'ScbMb�ZKO!SFWfo^ifN^LP�)S<WfH_SFORN�[+VXO¶N/aKORN^HKJMo^QTS<Zfb]N+QTiKS<W�VFQTifNPO2aKScQ!Q!NPO�WfLP��G/WBScHKHKJMQ!JMVXWKSUbã�K�º� Ù
SFORNl��ifJMbMN��>QRq¿a³N\aKSUQ!Q!NPO!WfLP�
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»>W�S�a³NPOÆ�ÛScHKH)ORN^L�L/aKORN^HKJMo^Q!VfO^�*LTYfo^i_ScLlp�G�LP�*Sva³NPOÆ�ÛScHKH)ORN^L!L�ifJML!Q�VXORq_aKScQ!Q�NPO!W�JML�YfL!N^H�Q!VvL!N^bMN^o^Q
VXWfN�Vcd�QTifN�NPWFQ�ORJMN^LBJyWÖS¸aKScQ�Q!NPO!W�ifJML!Q�VXORq�Q�SFZfbMN r p · z4x^�2w@Sco^i-HKJ]L�Q!J`Wfo^Q�aKScQ!Q�NPO!W�[vS<afL�Q!V�JMQ!L
VÀ��W_p · z
�>NPW<QTORqF�*��ifJMo^i�JMLlQTifNPW�YfL!N^H§Q!VBaKORN^HKJMo^Q�Q�ifN\ZKO�SFWfo£i*��z4ifJML�NPW<QTORqBoPSFW�ZKN�S � VXO����ÛZfJMQ
KWK ¾ R&T0N)_`X�U�Te[M^0kgc�jFTeN�R`Te[MT0_`^WT�Yö�ED|TeN�PS[M�8ø ¾ ø0r�_�^S��c�k\R�PS������Yg[MkFTe[�N)_&X�U#Te[ãf\p%¿�[MTba)c�VbPWYgU���T3U�[MY\N`VñR`Tb^0V�Y\N�U�TpOf\_�N&a8_&^Sc�N`k�Y4��Yg[MkFTe[ãø ¾ ø0r
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LTScQTYKO!SUQ!J`Wfm�o^VfYKWFQ!NPOÇ�)S+L!QTSUQ!JMo�aKORN^HKJMo^Q!JMVXW{HKNPORJM}FN^HBd>ORVX[ÈQ�ifN�ifJ]L�Q!VXORqBaKScQ!Q!NPO�W*�KVXO4SFW<q�VFQTifNPO2L!Q�ScQ!N
[vSco^ifJyWfNF�{»>W¾S_[vSFWKWfNPO"L!J`[+JMb`SFO�Q!V_QTiKSUQ�YfL!N^H§J`W�ufN^o^Q!JMVXWo�K�`Ø<�*�ËNtoPSFW§HKN^Q�NPO![+J`WfN�Q�ifNvo^b`ScL!L+Vcd
QTifNÂaKSUQ!Q!NPO!W§YfL�N^H§dkVXOlL�N^b]N^o^Q�JyWfm¾QTifN�p · zË�>NPWFQTO¶qF�_Õ�VXOlJ`WfL!QTS<Wfo^NF�@S{o^VXYKWFQ�NPOlL!N^bMN^o^Q!N^H�YfL!J`Wfm§Q�ifN
aKScQ!Q!NPO!Wí q [I> q JIz q JI-J]L+J`W¾QTifNBL!Q�SFZfbMNvdkVXOÆ�>QRqKaKN�oPScQ!N^mFVXO¶qF��w
Sco£iÑo^VXYKW<Q!NPO�YKWfJMjKYfN^bMq1ORNPaKORN^L�NPWFQ!L
VXWfN�aKScQ!Q!NPO�W*�

»>W¾QTifJML+L!N^o^Q!JMVXW*�@aKSUQ!Q!NPO!WfL+SFORN�o^bySUL!L!Jhg)N^H�J`W¾QTifN��4S�q�QTifNBp)G�LvaKORN^HKJMo^Q!VXO�L!N^N^L+QTifNP[B� ´ JMQTi
QTifN+b]J`[+JMQ!N^H�ifJML!Q!VXO¶q�S�}ÀScJMb`SFZfbMN�JyW QTifNvifJ]L�Q!VXORq�ORN^mFJML!Q!NPO^�+z4ifJML�HKJhÅ�NPORL�d>ORVX[ëQTifNv[+N^Q�ifVXH§YfL!N^H§J`W
ufN^o^Q!JMVXW±�K� Ø�J`WÚQTiKScQ4JMQ4bMVfVXºFL�[+VXORNlo^bMVFL!N^bMq�ScQ2QTifNl�4SPq�QTifN�p�G�L�aKORN^HKJMo^Q!VXOÁ�2VXO!º<LP�fJyWfo^b`YfHKJ`Wfm_Q�ifN
Jy[taKNPOÆdkN^o^Q!JMVXWfLvoPSFYfL�N^HÉZ<q§bMJ`[+JMQ!N^H�ifJML!Q!VXORqF��w@SUo£i§p · zË�>NPWFQTO¶q�JMLvo^b`ScL�L!Jhg)N^H�ZKScL!N^H¾VXW§Q�ifNvo^b`ScL!L
VcdËaKScQ!Q!NPO�W_Q�iKScQ�L�N^b]N^o^Q�LlJ]Q���z4ifN�d>ORN^jKYfNPWfo^q�VUdËYfL!N�d½VXOlp · zË�>NPWFQTO¶J]N^LlJ`W�NPSUo£i{o^b`ScL!LlJML�aKORN^L!NPW<Q!N^H
ScbMVXWfmv�4JMQTi�QTifN+Sco^oPYKO!Sco^q�Vcd3QTifN�aKORN^HKJMo^Q!JMVXWfLP�

z4ifJMLvo^b`ScL!L!Jhg)oPScQ!JMVXWµJML�YfL!N^H�Q!V§aKORVc}fJ]HKNBJ`WfL!JMmXi<QvJ`W<Q!V¸ifVc�äS�p�G�L�aKORN^HKJMo^Q!VXO\�ËVfO!ºFL��0S<WfH¸Q!V
aKVFJ`W<QlVXYfQ�Q�ifN�L�ºcN^�2N^H�YfL!N+VcdËORN^L�VXYKORo^N^LlJ`W{QTiKScQlaKORN^HKJMo^Q!VXO^��uKa³N^o^Jhg)oPScbMb]qF��JMQlJMLlLTifVc��W{QTiKScQ�Vc}FNPO
$ �FÙ Vcd0ScbMb�ZKO!SFWfo^ifN^L�YfL!NlVfWfb]qBS+LT[tScbMb L�YKZfL!N^Q4o^VXWfL!JML!Q�JyWfmtVcd0SFaKaKORVcÌfJ`[vScQ!N^bMq�Ø Ù VcdEQTifNlo^VXYKW<Q!NPORL
JyWÚQTifN�p · zl�
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�ËO�SFWfo£ifN^LlSFORN�o^b`ScL!L!Jhg)N^H§YfL!J`WfmBQTifN�L�SF[+N�SUb]m<VXORJMQTiK[äScL�J`W_ufN^o^Q!JMVXW��K� ØF� � �KScbMQTifVXYfmfiBVXWfbMq_Q�ifN
b]J`[+JMQ!N^H�WfYK[+ZKNPO�Vcd2VXYfQ!o^VX[+N^L��ËØ���Q!V �F� d½VfO�QTifN^L!N�N^Ì¿a³NPORJ`[+NPWFQ�LP�@S�}ÀScJMb`SFZfbMN�JyW¾Q�ifN�aKNPOÆ�ÛSUHKH)ORN^L!L
ifJ]L�Q!VXORqâSFORN¸YfL!N^H��äzÁifN§LTSF[+N|�µo^bySUL!L!N^LP�lZfJ`ScL!N^H���SUb]Q�NPO!WKScQ!J`Wfm)�l��ifJ]bMN��>QRqKaKNF�"d½VXOÛ�>QÛqKaKNF�ÁL!J`[vafbMN
ORNPaKNPScQ�JyWfm���SFWfH_o^VX[tafb]N^Ì§ORNPa³NPScQ!J`Wfm)��SFO¶N�YfL!N^H��lw@SUo£iÚoPSFW�ZKN+QTO!SFWfL�J]NPW<Q�VXO4L�QTSFZfbMNF�l»>W�ScHKHKJMQ!JMVXW*�
L!J`Wfo^NvVXWfbMq�b]J`[+JMQ!N^H�ifJML!Q!VXO¶q_JMLlN^Ì¿S<[+J`WfN^HÉSFWfH�QTifNva³NPORJMVXH§VUd�[vSFW<q�O¶NPaKNPScQ!J`Wfm�aKScQ!Q!NPO!WfL�JML�bMVXWfm)�
aKScQ!Q!NPO!WfLtQTiKScQvo^VXYfbMHâZKN§aKSFORQ!LtVcd/bMVXWfm<NPO�ORNPa³NPScQ!J`Wfm�aKScQ!Q!NPO!WfL�SFORN_L�NPaKSFO!ScQ!N^H�VfYfQP�1zÁifN^L!N�SFO¶N
oPScbMb]N^H&�qÑ�Ð�Ì�sqÐbÎMÔ7}�aKScQ�Q!NPO!WfLP��ÎlWfbMq���ifJMbMN��>QÛqKaKNF��d½VfOÆ�>QRq¿a³N_SFWfH�L!J`[vafbMN§ORNPaKNPScQ�JyWfm�aKScQ!Q�NPO!WfLviKSP}<N
S�a³VFQ!NPW<Q!J`Scb4oPScQ�N^mFVXORqF�¾z4ifN_ifJML!Q!VXORq¾JML�bMVXWfmÑNPWfVXYfmXi¾Q!V§mfYKSFO!SFW<Q!N^N�QTiKScQvScbMQ!NPO!WKScQ�JyWfm¾aKScQ!Q!NPO!WfL
SFORNBScbM��S�qfL+HKN^Q!N^o^Q!N^H���ifNPW�aKORN^L�NPWFQP��G�bMb�aKScQ!Q�NPO!WfLvSFORNBaKVFQ!NPW<Q!J`ScbMbMq�aKSFORQ�Vcd/S�b`SFORm<NPO�o^Vf[vafbMN^Ì
ORNPaKNPScQ�JyWfm�aKSUQ!Q!NPO!W*�ÁL!VÉS¾aKV<Q!NPWFQ�JySUblo^VX[vafbMN^Ì1aKScQ�Q!NPO!W-oPScQ!N^mFVfORq¸HKVfN^L_WfVFQ_[vS<ºcN_L!NPWfL�NF�Òz2�2V
N^Ì¿SF[tafb]N^LlVUdËaKVFQ!NPW<Q!J`ScbÍd½VfOÆ�>QRq¿a³N�aKScQ!Q�NPO!WfL/S<ORN� I q q JIz I q q §SFWfHo q JIz I q q JIz *��z4ifN�Z³NPiKS�}XJMVXO�JML
o^VXWfL!JML!Q!NPW<Ql�4JMQTi_StdkVXOÆ�>QRqKaKN+aKScQ!Q!NPO!W*�*ZKYfQlQTifN+ifJ]L�Q!VXORq{J]LlQ�VXV�LTifVXORQ�Q!VBºXWfVc�IJhdËQTifNvaKScQ!Q�NPO!W_iKScL
ORNPaKNPScQ�N^H��

»>W�ScbMbEVUd@QTifN�N^ÌKaKNPORJ`[+NPW<Q!Llb`ScQ!NPOÁJ`W{QTifJML�L!N^o^Q�J]VfW*�*VXWfbMq_ZKO!SFWfo^ifN^LlQTiKScQ�iKS�}FN+ZKN^NPW{L!N^NPW �F� VXO
[+VXORNlQ!J`[+N^L�SÀd½Q!NPOÁSv� · zI[+JML!L�SFORNlo^VfYKWFQ!N^H���z4ifJML�bMNPS�}FN^LlVXYfQ�� Ù VUd0QTifN+ZKO!SFWfo^ifN^LP�*ZKYfQ�ScbMb]Vc�4L
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´ N/ifNPO¶N4J`WF}FN^L�Q!JMmXScQ!N4Q�ifN4d>ORN^jKYfNPWfo^q�SFWfH�Sco^oPYKO�Sco^q+VcdEaKORN^HKJMo^Q!JMVXWfL2dkVXO�NPSco^i+o^b`ScL!L2VcdEaKScQ!Q!NPO�WfLP�
YfL!J`WfmÂSvp�G�L�aKORN^HKJMo^Q!VXOÁ�4JMQTi{SBØ����ÛZfJMQlifJ]L�Q!VXORqBScL�SvZKSUL!NF� ´ N+ScbML!VvJ`WF}<N^L!Q!JMmXScQ!N+ifVc�¹QTifN�p · zâJML
YfQ!JMb]J��^N^H{dkVXO2QTifN^L!N�aKSUQ!Q!NPO!WfLP�'G �vÝ NPW<QTORqB� · z J]LlYfL!N^H��

zESFZfbMN|�K���ÑiKScL�J`W<dkVXO![vSUQ!JMVXWâSFZKVXYfQ�NPSco^i�o^b`ScL!L�Vcd�aKScQ�Q!NPO!WfLP�2mFJM}FNPWµJ`W�Q�iKORN^N_mXO¶VXYKafLP�¹z4ifN
�TÔlNPWfNPO!SUb � mfORVXYKa{LTifVc�4L�QTifN+d>ORN^j¿YfNPWfo^q�Vcd@NPSUo£i�o^b`ScL�LP��ScbMVXWfm_�ÁJ]Q�i_Q�ifN�WXYK[+Z³NPO�VcdËo^VXYKW<Q!NPORLlJ`W
QTifNËp · z¾YfL!N^HvZFqlNPSUo£i"o^bySUL!LP��Õ)VXOÍN^ÌKSF[vafbMNF�cQTifN@Q�O!SFWfL!JMNPW<Q0ZfJ`ScL!N^H+o^b`ScL!L@SUo^o^VXYKWFQ�L�dkVXO3Ø��³�� Ù Vcd SUb]b
ZKO!SFWfo^ifN^LP�KSFWfHÂYfL�N^LÆ� � ���%� � VUd.Q�ifNQ�#�³���#�#��o^VXYKW<Q!NPORL
J`W�QTifN/p · z"�Xz4ifN}�!G�o^oPYKO!Sco^q � mfORVXYKa+LTifVc�4L
QTifN�Sco^oPYKO�Sco^qBVcdËaKORN^HKJMo^Q!J`Wfm_Q�ifN^L!NvaKScQ!Q!NPO!WfL�YfL!J`WfmBN^J]Q�ifNPO � �ÛZfJMQlVXOE�À�ÛZfJ]Q�LTScQ�YKO!ScQ!J`Wfm�o^VXYKWFQ�NPORL�J`W
QTifN/p · z"�XVfO@YfL!J`Wfm�S�L!QTSUQ!JMo/aKORN^HKJMo^Q!JMVXWÚHKN^Q!NPO![+J`WfN^HB�4JMQTi�Q�ifN/p
ufm r ScbMmFVXx
ScbMmFVXORJMQTiK[ � � ���Û��G�mXScJ`W
N^Ì¿SF[\JyWfJ`WfmBQTifN�QTO!SFWfL�J]NPW<QlZfJySUL!N^H�o^bySUL!LP�*�2N�L!N^N�QTiKScQ4Q�ifN^L!NvZKO!SFWfo^ifN^L/SFO¶N�aKORN^HKJMo^Q!N^H§�ÁJ]Q�i±$KØF� �FÙ
Sco^oPYKO!Sco^q{J d2QTifNvp · z¹o^VfWfL!JML!Q!LlVcd � �ÛZfJMQlLTScQTYKO!SUQ!J`Wfm�o^VXYKW<Q!NPORL���z4ifNvSco^oPYKO!Sco^q{JMLlL!bMJ]mfiFQ!bMq§ifJMmXifNPO
d½VXO4���ÛZfJMQ4o^VXYKW<Q!NPORLP�KSFWfH_[+Yfo^ivbMVc�2NPO'd½VXO
QTifN�L!QTSUQ!JMoPScbMb]q�HKN^Q!NPO![\JyWfN^H�aKORN^HKJMo^Q!JMVXWfL r p@ufmXxÇ��Õ3J`WKScbMbMqF�
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QTifN*��|4Q!JMbMJ��PScQ!JMVXW � mfORVXYKatLTifVc�4L@��iKSUQËaKNPO¶o^NPWFQTSUmFNlVcd�QTifN�o^VXYKWFQ�NPORL4Sco^o^VXYKW<Q3dkVXO3� � �%� � �XSFWfH
�#� Ù
VcdEQTifN�HKq¿WKS<[+JMo�ZKO!SFWfo^ifN^L4J`W�QTifJML4o^b`ScL!LP�@ufV��µ� �FÙ Vcd�QTifN�ZKO!SFWfo^ifN^L2JyWÚQTifN�QTO!SFWfL!JMNPW<Q4ZfJySUL!N^HBo^b`ScL!L
YfL!N�VfWfb]q
�K�� Ù Vcd�QTifN�o^VXYKW<Q!NPORL4ZKN^bMVXWfmFJ`Wfm�Q!V�Q�ifJ]LÁo^bySUL!LP�.� �<Ù Vcd�QTifN�ZKO!S<Wfo£ifN^L4YfL!N�� � ��� Ù VcdEQ�ifN
o^VXYKWFQ�NPORLP�KSFWfH_L�VvVXW*�

Õ3JyO¶L!QP�fbMN^Q�YfL2N^ÌKSF[+J`WfNlQTifNlÔlNPWfNPO!SUb L�QTScQ!JML!Q!JMo^L2J`W�QTifN}�!Õ ORN^j � S<WfHÈ� s VXYKWFQ�NPORL � o^V<byYK[tWfLP�@z4ifN
�!Õ ORN^j � o^VFb`YK[vW�LTifVc�4LlQTifN�d>O!Sco^Q!JMVXW r J`W§a³NPORo^NPW<QTx�Vcd�SUb]b@ZKO�SFWfo£ifN^L�QTiKScQlSFORN+J`W�QTiKScQ�o^b`ScL!LP�+z4ifN
� s VXYKW<Q!NPORL � o^V<byYK[tWvLTifVc�4L@ifVc�â[vSFW<q�VUd QTifN�o^VXYKW<Q!NPORL@J`WtQTifN�p · zµQTiKScQ@SFORN�YfL!N^H r N^ÌXo^b`YfL!JM}FN^bMqKx
ZFq{QTiKScQlo^b`ScL!LP�vw'Ì¿S<[+J`WfJyWfm{QTifN�WfYK[+ZKNPORLlJ`WÑQTifN^L!N+o^VFb`YK[vWfLP���2N+L!N^NvQTiKScQ�� �FÙ VUd�ScbMb@ZKO!SFWfo^ifN^L
SFORN4o^b`ScL!L�J g)N^H�ScL2L!QTSFZfbMNlZfJ`ScL!N^H��@z4iKSUQËJMLP�fQTifNlifJML!Q!VXO¶qvJMLËN^JMQTifNPOÁScbMb��^NPO¶VXN^L2VXO
ScbMb VfWfN^LP�@z4ifJML2o^b`ScL!L
Sco^o^VXYKW<Q!LEVfWfb]q�dkVXOÍQÛ�2V�Vcd Q�ifNËo^VfYKWFQ!NPO¶LEJ`W+QTifN4p · z¾Vcd�S�p�G�LËaKORN^HKJMo^Q!VfO^�2Ø�� Ù Vcd.ScbMb)ZKO!S<Wfo£ifN^L@SFO¶N
JyW�Q�ifNlQTO!SFWfL!JMNPW<Q4ZfJySUL!N^H_o^b`ScL!L�� · Vc�2N^}FNPO^�<QTifJML4o^b`ScL!L�YfL�N^L4Vc}FNPO.� � � �F�F� o^VXYKWFQ�NPORLP�K[+VXORN�QTiKSFW}� �FÙ
Vcd QTifN4p · zl�F��NPaKNPScQ!J`WfmvaKScQ!Q�NPO!WfLP�FZKV<QTi�L!QTSFZfbMN�SFWfHtQTO!SFWfL!JMNPW<Q@SFORN2L!N^bMHKVX[ðORN^o^VFmXWfJ��^N^H�� · Vc�ËN^}<NPO^�
Ø�� Ù VUd0ScbMb�aKScQ!Q!NPO!WfL4SFO¶N/a³VFQ!NPW<Q!J`Scb�ORNPaKNPScQ�JyWfm�aKScQ!Q!NPO!WfL��EGlZKVfYfQ�iKScbhdEVcdEQ�ifN^L!N�SFORNF�KScL
�ËN��4JMbMb�L!N^N
JyWtQTifN2dkVFbMbMVc�4J`WfmvL!N^o^Q!JMVXW*�KaKSFORQ�L3Vcd�b]VfWfmFNPO2Sco^QTYKScb)ORNPa³NPScQ!J`Wfm�aKScQ�Q!NPO!WfL@ZKYfQ2QTifN�ifJML!Q!VfORqvJML2Q!VlLTifVXORQ
Q!VvHKN^Q!N^o^QlQTifNP[Ú�4G�b]b3J`W�ScbMbk�*QTifN+QTO!SFWfL�J]NPW<Q�o^bySUL!L!N^L�Sco^o^VXYKW<QÁd½VXOÁVXWfbMq¸Ø�$ Ù VcdËZKO!S<Wfo£ifN^LP��ZKYfQlYfL!N
Scb`[+VFL!Q8�#� Ù Vcd'SUb]bÍo^VXYKWFQ�NPORL4J`WBQTifN�p · z"�

z4ifN��!G�o^oPYKO�Sco^q � o^V<byYK[tWfL3LTifVc�ÉifVc���2N^bMbXQTifN4ZKO!S<Wfo£ifN^L3J`W�QTifN^L!N2o^b`ScL!L!N^L2SFORN2aKORN^HKJMo^Q!N^H�YfL!J`Wfm
� �ÛZfJMQ4VXO3���ÛZfJMQ4LTScQ�YKO!ScQ!J`Wfm+o^VXYKW<Q!NPORL2J`WBQTifN�p · zl�fVXO2YfL!J`WfmvL�QTScQ!JMoPScbMbMqBHKN^Q!NPO![+J`WfN^H�aKORN^HKJMo^Q!JMVXWfL�J`W
QTifNËp · z r p@ufmfx^��|4L�JyWfm"�À�ÛZfJ]Q3o^VfYKWFQ!NPO¶L�JML@ScbM��S�qfL�L!bMJMmXi<Q!bMq�ZKN^Q�Q!NPO�Q�iKSFW�YfL!J`Wfm � �ÛZfJMQ3o^VXYKW<Q!NPORL��Ep@ufm
�ËVfO!ºFL�ScL��2N^bMb3ScLE���ÛZfJMQlo^VXYKW<Q!NPORLÁd½VfO2L!QTSFZfbMN+o^b`ScL!L!N^L��)N^Ìfo^NPafQ�d½VfO2L!J`[vafbMN�SFWfH{o^VX[vafbMN^Ì�ORNPa³NPScQ!J`Wfm
aKScQ!Q!NPO!WfL��3GÏp�G�L/aKO¶N^HKJ]o^Q�VXO�YfL�JyWfm � �ÛZfJMQ�o^VXYKWFQ�NPORL4J`WBQTifN+p · zâoPSFWBZ³N�J`[vaKO¶VÀ}<N^HBL!bMJ]mfiFQ!bMq{J d@Q�ifN
p · zÒNPW<QTORJMN^Lvo^VfO!ORN^LTa³VXWfHKJ`Wfm§Q!V�L!QTSFZfbMN_ZfJ`ScL!N^H��2ScbMQ!NPO!WKSUQ!J`Wfm)�@SFWfH¾dkVXOÆ�>QRqKaKN�o^bySUL!L!N^L�SFO¶N�Q!JMN^H�Q!V
QTifN�aKORN^HKJMo^Q!JMVXWfL+Vcd4QTifN�p
ufm r ScbMmFVfxlaKORN^HKJMo^Q!VXO^� · VÀ�2N^}FNPOÇ�Ep@ufm{�2VXO!º<L�aKVfVXORbMq{d½VXO"QTO!SFWfL�J]NPW<Q�S<WfH
aKVFQ!NPW<Q!J`ScbEaKSUQ!Q!NPO!WfL�SUL4JMQ�oPSFWKWfV<Q�ScH)SFafQ�Q!V+QTifN�Z³NPiKS�}XJMVXOÁVcd3QTifN^L!N�aKSUQ!Q!NPO!WfLP�
G�L4�4ScL�ScbML!V+dkVXYKWfH
JyW{ufN^o^Q!JMVXW±�³�`ØF�fL!QTSFZfbMN�aKScQ�Q!NPO!WfL�SFO¶N�[�Yfo^iB[+VXO¶N�aKORN^HKJMo^QTSFZfbMN+QTiKSFW�QTO!S<WfL!JMNPWFQ�aKSUQ!Q!NPO!WfLP�

z4ifN@�T|4Q�J]bMJ��PScQ!JMVXW � o^V<byYK[tWfL�deYKORQ�ifNPOvLTifVc�×ifVc� [+VFL!Q�VcdlQTifN§ZKO!SFWfo^ifN^LÂYfL�N_VXWfbMq1SÑLT[vSUb]b
WXYK[+ZKNPO
Vcd�QTifNlp · z
�>NPW<QTORJMN^LP�@zÁifNQ� Ù [+V<L!Q3d>ORN^jKYfNPWFQ2QTO!S<WfL!JMNPWFQ4aKScQ!Q�NPO!WfL r NPSUo£itVcd�QTifNlaKScQ!Q!NPO!WfL
o^VXO!ORN^LTa³VXWfHKJ`Wfm�Q!V¾VXWfN�p · z
�>NPW<QTORqKxvSco^o^VfYKWFQtd½VfO*� �<Ù Vcd�QTifN�N^ÌfN^oPYfQ!N^H¹ZKO!SFWfo^ifN^L��4JMQTifJ`WâQ�ifN
QTO!SFWfL!JMNPW<Q2o^bySUL!LP�@z4ifN"� �FÙ [+VFL!Q
d>ORN^j¿YfNPW<Q4QTO�SFWfL!JMNPWFQ4aKScQ�Q!NPO!WfL4Sco^o^VXYKW<Q2dkVXO3� �FÙ VcdEQTifNlN^ÌfN^oPYfQ!N^H
ZKO!SFWfo^ifN^L3JyW�QTifN2QTO�SFWfL!JMNPWFQ�o^b`ScL!LP�3z4ifN4p · z
�>NPW<QTORJMN^L3J`W+QTifN
QTO!SFWfL�J]NPW<Q3o^b`ScL!L!N^L@S<ORN@LTaKS<ORL!N^bMq�YfL!N^H+Q!V
ZKN^mFJ`WB�ÁJ]Q�i r o^VX[vaKSFO¶N^H�Q!V+QTifNlL�QTSFZfbMN�SFWfH_aKV<Q!NPWFQ�JySUbEaKScQ!Q!NPO�Wvo^b`ScL!L�N^LTx^�@z4ifN�YfL�NlVcd0p · z
�>NPW<QTORJMN^L
�4JMQTifJ`WBQTifNlQTO�SFWfL!JMNPWFQÁo^bySUL!L4JMLP�)ScLÁLTifVc��W�ifNPO¶NF�KLTºcN^�2N^HBQ!Vc�4SFORHKL2S+LT[vScbMbMNPO�WXYK[+ZKNPO�Vcd0HKVf[+J`WKSFWFQ
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o^VXYKWFQ�NPORLP��z4ifN�ORNP[vScJ`WfJ`Wfm¾o^VXYKWFQ�NPORL�SFORN�YfL!N^H�VfWfb]q�J`W<d>ORN^jKYfNPWFQ!bMqF�¹z4ifN{L!QTSFZfbMN_SFWfHâaKVFQ�NPWFQ!J`Scb
aKScQ!Q!NPO!Wto^b`ScL!L!N^LlSFORN�[\VXORNlN^}FNPWfbMq_YfL!N^H��
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´ N�ifNPORN�LTifVc��QTifN4HKJhÅ�NPORNPWfo^N�ZKN^QR�2N^NPW+o^b`ScL!L�J g)oPSUQ!JMVXW�YfL�JyWfm+bMJ`[+JMQ!N^H_aKNPOÛ�ÛScHKH)ORN^L!L4ifJML!Q!VXO¶q\S<WfH
QTifN�o^b`ScL!L�J g)oPSUQ!JMVXWÚdeORVf[ ufN^o^Q!JMVXW��K� Ø�YfL!J`WfmBo^VX[vafbMN^Q!NvifJML!Q!VXO¶qBJyW<dkVXO![tScQ!JMVXW*�4Ó*N^L!L�ifJML!Q�VXORq_[+NPSFWfL
QTiKScQ
d½N^�2NPO2aKScQ!Q�NPO!WfL4SFORNlo^b`ScL!L!Jhg)N^H�ScL4ORNPaKNPScQ�JyWfmBaKScQ!Q�NPO!WfLP�f�4JMQTiB[+VXO¶N/aKScQ�Q!NPO!WfL4ZKN^J`Wfm�o^bySUL!L!Jhg)N^H
ScLvZfJySUL!N^H��§Õ�VXO�QTifN�N^ÌKaKNPO¶Jy[\NPWFQ�aKO¶N^L!NPWFQ�N^H�ifNPORNF�@ScbMb�aKScQ�Q!NPO!WfL+�2NPORNvg O¶L!Q+o^bySUL!L!Jhg)N^H1YfL!J`Wfm§Q�ifN
b]J`[+JMQ!N^H§ifJML!Q!VfORqF�)SFWfHBQTifNPW{YfL!J`Wfm�Q�ifNlo^VX[vafbMN^Q!N�ifJML!Q�VXORqF�

zESFZfbMNE�³���2LTifVc�4L���iKScQ�o^VX[vafbMN^Q!N�aKSUQ!Q!NPO!WfL��2NPORN@L!N^NPW"dkVXOÍNPSco£i�o^b`ScL!L3VUd)b]J`[+JMQ!N^H�aKScQ!Q!NPO!WfL��Ez4ifN
o^bySUL!L!N^L�VUdËbMJ`[+JMQ!N^H�aKScQ!Q!NPO�WfL�SFORNvLTifVc��W{J`WÑQTifNvbMN�d½Q�[+VFL!Qlo^VFb`YK[vW*�3SFWfHÑQTifNvo^b`ScL!L!N^L+Vcd2o^VX[vafbMN^Q!N
aKScQ!Q!NPO!WfLBSFORN{LTifVc��W�SUoPORVFL!L�QTifN_Q�VXa*�¼w
Sco£i-Vcd�Q�ifN_o^VX[vafbMN^Q!N§aKScQ�Q!NPO!W�o^b`ScL�L!N^L_SFORN{LTafbMJ]Q{J`WFQ!V
QTO!SFWfL!JMNPW<Q r z4�Áx4SFWfHBL!QTS<Zfb]N r uKz4x
o^b`ScL!L!N^LlScL�Z³N�d½VfORNF�

~�V<L!Q@QTO�SFWfL!JMNPWFQ2SFWfHvL!Q�SFZfbMN/aKScQ�Q!NPO!WfL@�2NPORNÁJyWtQTifN�LTSF[+NÁo^bySUL!LËORN^mfSFORHKbMN^L!L2Vcd�QTifN4o^b`ScL!L�J g)oPSUQ!JMVXW
L!o£ifNP[\NF�FScbMQTifVXYfmXi"QTO!SFWfL!JMNPW<Q0aKSUQ!Q!NPO!WfL�VUd½Q!NPW�SFaKaKNPS<O�L!QTSFZfbMNËYfL�JyWfm�SÁbMJ`[+JMQ!N^H�ifJML!Q!VXO¶qF�EufVX[+N
bMVXWfmFNPO
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o^VX[vafbMN^ÌvaKScQ!Q!NPO!WfL3�2NPORN2[+JML!o^b`ScL!L!Jhg)N^H_ScL3L�ifVXORQ!NPOÍQTO!SFWfL�J]NPW<Q@aKScQ!Q�NPO!WfL@YfL!J`Wfm�bMJ`[+JMQ!N^HBifJ]L�Q!VXORqF�3z4ifJML
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ê î ì�è�ê î
Õ�Ö
ÌOËÍÂSP;ÉlìSR é
ê î ñ ï í ï ê°ñ î"ì
ê°ñ ñ�í�ê î
Õ�Ö
ÌOËÍÂSP;ÉlñSR é
ê î èYK îSñ�ò î|ê î è ï ê°ð ñ�é�ê°è
Õ�Ö
ÌOËÍÂSP ò�éSR é
ê î É£îZK°é�é�é ò
ê°é ò�É�ê°ò ì�ì�ê°è
Ñ�¼�Æ�P;ÉnìUR é
ê°í ñ ï í ì
ê°ò î"é
ê ï ñCî7ê°é
Ñ�¼�Æ�P;ÉnñUR é
ê°ñ èYK îSñ�ò è
ê°ì è�é
ê ï íCî7ê°ò
Ñ�¼�Æ�P ò�éUR é
ê°ð É£îZK°é�é�é É�ê°ð Énð
ê°ì ï ð�ê°ð
×�ÌÍØ6È
ËOÂUP;ÉnìUR é
êOÉ è�é�ì Élð�ê ì í�É�ê°ò ð ï êOÉ×�ÌÍØ6È
ËOÂUP;ÉnñUR é
êOÉ ÉUK°èCî"ñ É�É�ê è ï í
êOÉ ð�é�ê î
×�ÌÍØ6È
ËOÂUP ò�éUR é
êOÉ ï K ï ð�ñ ï ê î î"é
ê°è í�ñ�ê°ñ
å¢¼�Ø�È
ËOÂ�æWP�ÉlìUR é
ê°ò Élñ�ñ í
ê î î"ð
ê ï ñ�í�ê°ñ
å¢¼�Ø�È
ËOÂ�æWP�ÉlñUR é
ê°è ÉUK°é�è�ò î|ê°é è�ì
ê î í�ñ�ê°ð
å¢¼�Ø�È
ËOÂ�æWP.ò�éUR é
ê°è îZK°ñCî�î ò
ê°é ò�è
ê°ì ì�ì�ê°é
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Õ�Ö
ÌOËÍÂSP ò�éSR ò
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ê°é Élé�é
ê°é
Ê$ËO½;Â�Æ�Ã|¿C½�ÌÍÃ�ÎZP;ÉnñUR é
ê°ñ ò ï é�ê é Élé�é
ê°é Élé�é
ê°é
Ê$ËO½;Â�Æ�Ã|¿C½�ÌÍÃ�ÎZP ò�éUR é
ê°ñ ò ï é�ê é Élé�é
ê°é Élé�é
ê°é
Õ�Ö
ÌOËÍÂSP;ÉlìSR é
ê°ì ò�é ò�é�ê é ì�é
ê°é ð ï ê°é
Õ�Ö
ÌOËÍÂSP;ÉlñSR é
ê°ñ ò�ì Élð�ê ò ï è
ê°ñ ð�ò�ê°è
Õ�Ö
ÌOËÍÂSP ò�éSR é
ê°ð è�è Élñ�ê ò ï É�ê ï ñ�í�ê°ð
Ñ�¼�Æ�P;ÉnìUR ò
ê°é ò�é ò�é�ê é í�é
ê°é Élé�é
ê°é
Ñ�¼�Æ�P;ÉnñUR ò
ê î ò�ì ò�è�êÍÉ ì�ð
ê°ò Élé�é
ê°é
Ñ�¼�Æ�P ò�éUR ò
ê°í è�è òCî7ê ò ì�ì
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ËOÂUP ò�éUR é
êOÉ É�Élñ Élò�ê í ï ñ
ê ï ñ�ð�ê°ñ
å¢¼�Ø�È
ËOÂ�æWP�ÉlìUR é
ê î Élé�ñ Élè�ê ð î"è
ê ï ñ�í�ê°é
å¢¼�Ø�È
ËOÂ�æWP�ÉlñUR é
ê°í ò�í�ò ï êOÉ ò�ò
êOÉ í
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ê°í ìCîSñ ò
ê°è Énñ
êOÉ ì ï ê°è
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ÕvÖ
ÌOËOÂ é
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ê°ò
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z4ifNPORN�SFORN�QR�2V�[vSUòÛVXO'}ÀSFO¶JySUQ!JMVXWfL4VcdEQR�2Vc�>bMN^}FN^b�aKNPOÛ�ÛScHKH)ORN^L!L�aKO¶N^HKJ]o^Q�VXORLP�)SUH)SFafQ!JM}FN�SFWfH�L!QTScQ�J]oF�
G/W�ScH)SFafQ!JM}FN�aKO¶N^HKJ]o^Q�VXO2iKScL�SlL�QTScQ!Nl[+N^o^iKSFWfJMLT[B�KLTYfo^i�ScL4S�L�ScQTYKO!ScQ�JyWfm�o^VXYKW<Q!NPO^�<d½VfO@N^}<NPORqvNPW<QTORq
JyW\QTifN�p · zl�F»ÆW�S�L!Q�ScQ!JMo4QR�2Vc�>bMN^}FN^b)aKORN^HKJMo^Q!VXO^�<QTifN�aKORN^HKJMo^Q!JMVXW\dkVXO�NPSco^ivaKScQ!Q!NPO�W�iKSULËZKN^NPWtHKN^o^JMHKN^H
L!QTScQ!JMoPScbMbMqF��N^J]Q�ifNPO4YfL!J`WfmÂS<W_ScbMmFVXO¶J]Q�iK[ÈVXO2YfL!J`Wfm�L�VX[+N�dkVXO![ÈVcd3aKORVcg)bMJ`Wfm)�

»>W_z�SFZfbMN��K���K�KScH)S<afQ!JM}FN�SFWfH�WfVfW<�ÛScH)SFafQ!JM}FN r L!QTScQ�J]oPx2aKORN^HKJMo^Q!JMVXW{JML�o^VX[vaKSFORN^H�dkVXO2NPSUo£iÚVcd0Q�ifN
o^bySUL!L!N^LP�@ÎlWfN�o^VFb`YK[vWBL�ifVÀ�ÁLËQ�ifN�Sco^oPYKO!SUo^q���ifNPWBYfL�JyWfm
���ÛZfJMQ�LTScQTYKO!SUQ!J`Wfm�o^VfYKWFQ!NPO¶L4J`WBQTifN�p · zl�
G�LlQTifN����ÛZfJMQ�o^VXYKW<Q!NPOÁ�4ScL�NPS<ORbMJ]NPO"LTifVc��W{Q!V��ËVfO!ºBZKN^Q!Q�NPO�QTiKSFWBQ�ifN � �ÛZfJ]Q�o^VXYKW<Q!NPO^��QTifJML��4JMbMb@ZKN
YfL!N^H�Q�V�ORNPaKORN^L�NPWFQ4ScH)SFafQ�J]}<N�QR�2Vc�>bMN^}FN^b)aKORN^HKJMo^Q!JMVXW*�2z4ifNlWfN^ÌXQ2o^VFb`YK[vW�LTifVc�4L
QTifN�Sco^oPYKO�Sco^qv��ifNPW
QTifNÂaKO¶N^HKJ]o^Q�J]VfW¾dkVXOlNPSco^i¾aKScQ!Q!NPO!WÑ�4ScL�o^ifVFL!NPWÑL!QTSUQ!JMoPScbMb]q�YfL!J`Wfm§QTifNBp@ufm r ScbMmFVXxC� � ���4ScbMmFVXORJMQTiK[B�
z4ifN�b`ScL!QÁo^VFb`YK[vWBmFJM}FN^L�QTifN+Sco^oPYKO!Sco^q�Vcd@SFWBJMHKNPScb�L!QTScQ�J]olQR�2Vc�>bMN^}FN^bEaKO¶N^HKJ]o^Q�VXO^�2z4iKScQ4JMLP�³d½VfO2NPSco^i
p · z
�>NPWFQ�ORqF�)Q�ifN�aKORN^HKJMo^Q!JMVXW�Q�iKScQ��2VXO�ºcN^H_ZKN^L!QlVfW_S�}FNPO!Scm<N�d½VXO�ScbMb3ZKNPWfo^iK[vSFO!º<Ll�4ScL/YfL�N^H���z4ifN
J]HKNPSUbEp@ufmvJMLlWfVFQ�ScQ�QTScJ`WKSFZfbMNF�)ZKYfQ�ORNPaKO¶N^L!NPWFQ�L4QTifN�Z³N^L!Q�a³VFL!L!J`ZfbMN H \ L�QTScQ!JMolQR�2Vc�>bMN^}FN^bEaKORN^HKJMo^Q!VXOËd½VXO
QTifN^L!N�ZKNPWfo^iK[vSFO�ºFLP�

Õ)VXO'QTifN2L!QTSFZfbMNlZfJySUL!N^H��KScbMQ!NPO!WKScQ!J`Wfm)�<��ifJMbMN��>QÛqKaKNF��SFWfH+dkVXOÆ�>QRq¿a³N4aKScQ!Q!NPO!WfL3Q�ifN4QTiKORN^N�aKO¶N^HKJ]o^Q�VXORL
K2^�_0^W^S_`X4c�N`kdPSR`YFP�PSR`T4^WPWY�PSc�V0¿�[MT�a(c�VbPSc�fgN&^.VbYgN�N`fFP<U�T�VñR`Y\N`kFTba�U�TbPS�zT�TeN�¿�[MfFkg[MYFX3^�f\[�f\N"VbfgN�PWT`�)P�^W�zc�PWVñR`Tb^br
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aKNPOÆdkVXO![ÐScb`[+V<L!QEN^jKYKScbMbMqv�2N^bMb½�
z4ifN4aKORN^HKJMo^Q!JMVXW+dkVXOÍQTifN^L!N�aKSUQ!Q!NPO!WfL�HKV�WfVFQ3o^iKSFWfmFN2Vc}FNPO�Q!J`[+NF�XS<WfH
QÛ�2VvHKJhÅ�NPORNPW<Q/ZKO�SFWfo£ifN^L�iKS�}fJ`WfmBQTifN�LTS<[+N�aKScQ�Q!NPO!W_S<ORN�bMJ`ºcN^bMq�Q!VÂiKS�}FN�QTifN�L�SF[+N�WfN^ÌfQ�VXYfQ!o^VX[+NF�
»>WBQ�ifJ]LÁoPScL!NF�)S+L�QTScQ!JMoPScbMbMqBHKN^Q!NPO![+J`WfN^H�p · zâJML/ScLÁmFVXVfH_ScL�S<WBScH)SFafQ!JM}FNlVXWfNF�

Õ)VXO"QTifNvL!QTS<Zfb]N�L!J`[vafbMNBSFWfH¸o^Vf[vafbMN^Ì¸ORNPaKNPSUQ!J`Wfm aKSUQ!Q!NPO!WfLP�ÍQTifN*���ÛZfJMQ+o^VXYKW<Q!NPORL�JyWÑQTifN�p · z
aKORN^HKJMo^QËQ�ifN�ZKO!SFWfo^ifN^L4[+VXORN�SUo^oPYKO!ScQ!N^bMq+QTiKSFWvS<WFqvaKV<L!L!J`ZfbMNlL!QTScQ!JMo�aKO¶N^HKJ]o^Q�J]VfW*�Ëz4ifN����ÛZfJMQËo^VfYKWFQ!NPO
J]L_S<ZKVXYfQ �FÙ ZKN^Q!Q!NPOtQTiKSFWµQTifN�JMHKNPScb/p
ufm)��S<WfH1SFZ³VXYfQ*� Ù Z³N^Q!Q!NPOtQTiKSFWâp@ufm r ScbMmFVXx^�âÕ�VXOvQ�ifN
aKVFQ!NPW<Q!J`Scb�ORNPa³NPScQ!J`WfmvaKScQ!Q!NPO!WfL��XQ�ifN�L!JMQTYKSUQ!JMVXWvJML�[+Yfo^ivQ�ifN�LTS<[+NF�3z4ifN/p · z-�4JMQTi
�À�ÛZfJ]Q2o^VXYKW<Q!NPORL
J]LBS{dkN^� aKNPO¶o^NPWFQB[+VXORN_SUo^oPYKO!ScQ!NBQTiKS<W¾QTifN_JMHKNPScblp@ufm)�
�4JMQTi-p@ufm r SUb]m<VXx�VXWfbMq�S�bMJ]Q�Q!bMN_d>YKORQTifNPO
ZKNPifJ`WfH��

· Vc�2N^}FNPO^�³d½VfO4QTifN�QTO!SFWfL�J]NPW<QlaKScQ!Q!NPO!WfL��)QTifN+L!JMQTYKSUQ!JMVXW{J]Ll}<NPORqBHKJhÅ.NPO¶NPWFQP�l»ÆW_Q�ifJ]LloPSUL!NF�)Q�ifN �À�
ZfJ]Q2o^VXYKW<Q!NPO
Sco£ifJMN^}FN^L8��� �<�FÙ ifJMmXifNPO2Sco^oPYKO!SUo^qvQTiKSFW�p@ufm r ScbMmFVXx^�FSFWfH � �� Ù ifJMmXifNPO
QTiKSFWtQTifN4JMHKNPScb
p@ufm)�@zÁifNlQTO!SFWfL!JMNPW<Q�aKScQ!Q�NPO!WfL�SFORNlJ`WKifNPORNPW<Q!bMq_bMN^L!L�L!QTS<Zfb]NlQ�iKSFWBQTifNlL�QTSFZfbMN�aKScQ�Q!NPO!WfLP�3z4ifNPORN�dkVXORNF�
S�aKScQ�Q!NPO!WB[vS�q_ZKN"d½V<b]bMVc�2N^H§ZFqBHKJhÅ�NPORNPW<Q�VXYfQ�o^VX[+N^LlScQ4HKJhÅ�NPORNPWFQlQ�Jy[\N^LP��»ÆW_ScHKHKJMQ!JMVXW*��S�aKScQ!Q!NPO�W
[vS�q�ScbM�4S�qXL@Z³N4dkVFbMbMVÀ�2N^HBZFqvSlWfVFQ
QTSFºcNPW\VXYfQ!o^VX[+N
dkVXO3VfWfN�ZKO!SFWfo^i*�F��ifJMbMN�ScbM�4S�qXL@Z³N^JyWfm�dkVFbMbMVÀ�2N^H
ZFqBS+QTSFºUNPWvVXYfQ�o^VX[+N�dkVXO4SFWfVFQ�ifNPO4ZKO!SFWfo^i*�

G�H)SFafQ�J]}fJMQRq�JMLlJ`[va³VXORQTSFW<QlJ`W{QÛ�2Vc�>bMN^}FN^b@a³NPOÆ�ÛScHKH)ORN^L�L�aKORN^HKJMo^Q!VXORLP�+z4ifJMLlJML�[+V<L!Q!bMq_ZKN^oPSFYfL�NvVcd
QTifNlQTO!SFWfL�J]NPW<Q�aKScQ�Q!NPO!WfLP�

x�þL3�þ4C �0=$�>�¹8*:"�

»>WtQTifJML@L!N^o^Q!JMVXW*�KaKScQ�Q!NPO!WfL3�2NPORN4N^ÌKSF[+J`WfN^HBScL@QTifN^qvSFO¶N4L!N^NPWvZ<qvS�p�G�L2aKNPOÆ�ÛSUHKH)ORN^L!L4aKORN^HKJMo^Q!VXO^�
»kQ��4ScL�L�ifVÀ��W�QTiKScQES2L�YKZfL!QTSFW<Q!J`ScbXSF[\VXYKWFQ*VcdfdkVXOÆ�>QRq¿a³N@SFWfH���ifJ]bMN��>QRqKaKN4aKScQ!Q!NPO�WfL��4JMQTilbMVXWfm�aKNPORJMVfHKL
SFORNvWfVFQ�aKORVXa³NPORbMq§ORN^o^VFmXWfJ��^N^H�ZKScL!N^H§VXW�S�bMJ`[+JMQ!N^H�ifJML!Q!VXO¶qF��~�VFL!QlV<QTifNPOlaKScQ!Q!NPO�WfL�SFORN+HKN^Q!N^o^Q!N^H
YfL!J`WfmÂSvifJML!Q�VXORq�b]NPWfm<QTi_ORNPSUL!VXWKSFZfbMN�dkVXO4Svp�G�L�aKORN^HKJMo^Q!VXO^�

Õ YKORQTifNPO�[+VXORNF��JMQ+��SUL�LTifVc��WÑQTiKScQ+[+VFL!Q�Vcd�QTifN�J`[vaKORVc}FNP[+NPW<Qld>ORVX[ JyWfoPO¶NPScL!J`Wfm§QTifN�L!J��^NBVcd
S�p�G�L�aKORN^HKJMo^Q!VXOto^VX[+N^L�d>ORVX[ Q�ifN�J`WfoPORNPScL�N^H SUo^oPYKO!Sco^q§VXW¾Q�O!SFWfL!JMNPW<Q�SFWfH�aKV<Q!NPWFQ�JySUb�aKScQ!Q!NPO�WfLP�
~�V<L!Q�Vcd�QTifNÂp · zË�>NPWFQTO¶J]N^L��Z�#$³�� Ù dkVXO�S¸Ø����ÛZfJMQ�ifJML!Q!VXORqF�
SFWfH��#�K��$ Ù dkVXO�S �F� �ÛZfJMQ�ifJML!Q�VXORqF�@SFO¶N
YfL!N^H¸Z<q_QTifN^L!NtQTO!SFWfL!JMNPW<Q�aKScQ!Q!NPO�WfLP� · Vc�2N^}FNPO^��QTifN^L!N�aKScQ!Q!NPO!WfLlVfWfb]q§Sco^o^VfYKWFQ�dkVXOlYKWfHKNPO �<�FÙ Vcd
ScbMb�ZKO!SFWfo^ifN^LP�âÕ YKO¶QTifNPO![+VXO¶NF�ËS{dkN^�ëVcd/Q�ifN�[+VFL�Q+deO¶N^j¿YfNPW<QvQTO!S<WfL!JMNPWFQBaKScQ!Q!NPO�WfL r NPSco^i�aKScQ!Q!NPO�W
o^VXO!ORN^LTa³VXWfHKJ`Wfm_Q!V�VXWfNvp · z
�>NPW<QTORqKx�SUo^o^VXYKWFQÁdkVXO�iKSUb d4Vcd@Q�ifN�Q�O!SFWfL!JMNPW<Q�aKScQ!Q!NPO!W{YfLTScmFNF��S<WfH�Q�ifN
aKORVXaKVfORQ!JMVXW�Vcd3QTifN�aKScQ!Q�NPO!WfL�YfL!N^HÚdeORN^jKYfNPW<Q!bMq�H)ORVfafL�ScL4QTifN+ifJML!Q!VXORq�bMNPWfmFQTiÚJyWfoPO¶NPScL!N^LP�

z4ifN�a³VXVXO�YfQ!JMbMJ��PScQ!JMVXW{Vcd3QTifN�p · zÖJ`WfHKJ]oPSUQ!N^LlQTiKScQ2QTifNPORN�JML/a³VFQ!NPW<Q!J`Scb�J`W{N^J]Q�ifNPO4o^VX[taKORN^L!L!J`Wfm
VXO
JyWÚL!VX[+NlV<QTifNPO2�4S�q�iKScLTifJ`WfmBSvifJML!Q!VXORq�L!VvQ�iKScQ4QTifNlo^VXYKW<Q!NPORLÁoPSFWBZKN+YfL!N^H�[+VfORNlNF��o^JMNPWFQ�b]qF�
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ÎlWfN�JML!LTYfNt��ifNPW�L!J`[+Yfb`ScQ!J`Wfm�a³NPOÆ�ÛScHKH)ORN^L!L+QR�2Vc�>bMN^}FN^b3ZKO!SFWfo^i§aKORN^HKJMo^Q!VXORL�JML�ifVc�ÐQ!VBJ`WfJMQ!J`ScbMJ'�^N
QTifN�aKScQ!Q�NPO!W§ifJML!Q!VXO¶q�Q�SFZfbMNF�ÂzÁifNÂWfVXO�[vScb@[+N^QTifVfHKVFbMVFmFq{dkVXO�SUb]b
QR�ËVU�>b]N^}<N^b@ZKO!SFWfo^i¸aKORN^HKJMo^Q!VfORL�JML
Q!VvJ`WfJMQ!J`ScbMJ'�^NBScbMb�Vcd@Q�ifNlo^VXYKWFQ�NPORL�J`WÚQTifN�p · zÖQ!Vv�2NPSFº<bMq�QTS<ºcNPW*�ËzÁifJ]L�JML�aKORVXZKSFZfbMq_SvO¶NPScL!VXWKSFZfbMN
L!QTSFORQ�JyWfm�L!QTScQ�N2d½VfO@m<b]VfZKScb)QR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VXORL�� · Vc�2N^}FNPO^�cdkVXO2aKNPOÛ�ÛScHKH)ORN^L!L2QR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VXORLP�
LTYfo£i�SUL\p�G�LP�
QTifJMLvJML�aKN^L!L�Jy[\J]L�Q!JMo S<WfH�J]QtVÀ}<NPOÆ�>N^L!Q!J`[vScQ�N^L�QTifNBQTO�ScJ`WfJyWfm¾Q!J`[+NBVcd�QTifN_aKORN^HKJMo^Q!VXO^�
z4ifNBJ`WfJ]Q�JySUb�L!Q�ScQ!N�LTifVXYfbMH�ORNPaKORN^L!NPW<QvQTifNBbMJ`ºcN^bMq�L!QTSUQ!NÂSÀd½Q!NPO+O!YKWKWfJ`Wfm�S�HKJhÅ�NPORNPWFQ�aKORVFmXO!S<[B�§z�V
ZKN^Q!Q!NPOÁN^L!Q!J`[vSUQ!NvSvbMJ`ºcN^bMq�JyWfJMQ!J`Scb
L!QTScQ�NF�)�2N�J`WfJMQ!J`ScbMJ��^NBQTifN�p · zÐSUo^o^VXORHKJ`WfmBQ!VvQTifNvaKORN^HKJMo^Q!JMVXWfL�Vcd
Svp@ufm r ScbMmFVXx2aKORN^HKJMo^Q!VXO^�
z4ifNlo^VXYKW<Q!NPORL�ScL�L!VXo^J`ScQ�N^HB�4JMQTi_aKScQ�Q!NPO!WfL
d½VfO2��ifJMo£i{p@ufm r ScbMmFVXx2aKORN^HKJMo^Q!L
QTSFºcNPW{SFORN+J`WfJ]Q�JySUb]J��^N�H�Q!VB�2NPSFºFbMq{QTSFºcNPW*�*QTifN+VFQ�ifNPORLlQ!V��ËNPS<ºFbMq�WfV<QR�>QTSFºcNPW*�+z4ifJMLlmFJM}FN^L+SBZKN^Q!Q!NPO
N^L!Q!J`[vScQ!NlVUd0��iKSUQ�O¶NPScbMb]q_iKS<aKaKNPWfLl��ifNPWBa³NPOÆ�ÛScHKH)ORN^L!LlaKORN^HKJMo^Q!VXO¶L/SFO¶N�YfL!N^H��

z4ifN�ScbMmFVXORJMQTiK[ÈYfL!N^H�Q!V+HKN^Q!NPO![\JyWfNlQ�ifN/aKORN^HKJMo^Q!JMVXWfLÁdkVXO@S+p@ufm r ScbMmFVXx
aKORN^HKJMo^Q!VXO2JML4ScL
d½V<b]bMVc�4LP�
z4ifN4ifJ]L�Q!VXORq�aKScQ�Q!NPO!Wlo^VfO!ORN^LTa³VXWfHKJ`Wfm�Q!V�NPSco^i�p · z¾NPW<QTORqlJML3N^Ì¿S<[+J`WfN^H�Q�V�L!N^N2��ifN^Q�ifNPO�J]Q3o^VfWFQTSUJyWfL
S�ORNPa³NPScQ!J`Wfm�aKSUQ!Q!NPO!W*��»½dËJMQ�HKVfN^LP�*QTifNvaKORN^HKJMo^Q!JMVXW dkVXO4Q�iKScQ�p · z¹NPW<QTORq{JML�L!N^Q�Q!V_aKORN^HKJMo^Q�Sto^VXW<�
Q!J`WXYKScQ�J]VfWBVcd3QTiKScQ�aKSUQ!Q!NPO!W*�@»½dËWfV�aKScQ!Q�NPO!WBORNPaKNPSUQ!L2dkVXO2QTifN�NPWFQ!J`ORN+ifJML!Q!VXORq�bMNPWfmFQTi*��o^VXWfL!N^oPYfQ!JM}FN^bMq
LT[vScbMbMNPO4L�YKZfL!N^Q!LlVcd3QTifN�ifJML!Q�VXORq_SFORN�o^VXWfL!JMHKNPORN^H���»«dËWfVBORNPaKNPScQ�JyWfm_ifJML!Q�VXORqBJML4dkVXYKWfH�J`W�SvaKScQ!Q!NPO�W
Vcd0bMNPWfmFQ�i � �KQTifN�aKORN^HKJMo^Q!JMVXW{�4JMbMb3ZKN�Q�iKScQ2Vcd0Q�ifN�[+VFL!Q2d>ORN^jKYfNPWFQÁVXYfQ!o^VX[+NlJ`WÚQTifN�ifJML!Q!VXORqF�
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z4ifNv[+VFL!Q�YfL�N�deYfb@ScL�aKN^o^Q�Vcd@QTifN+J`W<d½VXO�[vScQ!JMVXW{SFZKVXYfQ�L!N^bhdËo^VfO!ORN^b`ScQ!JMVXW�SFWfH�ZKO!SFWfo^i_N^ÌfN^oPYfQ!JMVXW
aKScQ!Q!NPO!WfL+QTiKSUQ��4ScLtL!QTYfHKJMN^H�J`W¾QTifJML�o£iKSFafQ�NPO+JML�ifVc� JMQBORN^b`ScQ!N^LvQ�V�J`[vaKO¶VÀ}fJ`Wfm¸N^ÌfJML!Q!J`Wfm�ZKO!SFWfo^i
aKORN^HKJMo^Q!VXORLP�B»ÆW§QTifJML+L!N^o^Q!JMVXW*���2NvbMVfVXº§ScQ�ifVc�ÒQ�V_J`[vaKORVc}FNvQR�2Vc�>bMN^}FN^b@aKORN^HKJMo^Q!VfORLP��LTYfo^i¸ScL+p�G�LP�
QTiKScQlYfL!NvWfVXO![vScb@a³NPOÆ�ÛScHKH)ORN^L�L�ifJ]L�Q!VXORJMN^LP�+»>W§ufN^o^Q�J]VfW|�K���K���2N+b]VfVXº{ScQlVFQTifNPOÁ�4SPqfL�VcdËN^ÌKafbMVFJMQ!J`Wfm
ZKO!SFWfo^i+N^ÌXN^oPYfQ�J]VfWBaKScQ!Q!NPO!WfL'd½VfO3aKORN^HKJMo^Q!JMVXW*�Ë»ÆWvm<NPWfNPO!Scbk�fQTifN�[+VFL�Q@LTYfo^o^N^L!L¶deYfb*[+N^QTifVfHKL�S<ORN4QTifVFL�N
aKORN^L!NPW<Q!N^HBJ`W_ufN^o^Q!JMVXW��K���³�

´ NÂYfL�N�QR�2V_o^iKSFO!Sco^Q�NPORJML!Q!JMo^L+Vcd4QTifN��4S�q§ZKO!SFWfo^i§N^ÌfN^oPYfQ!JMVXW�aKScQ�Q!NPO!WfL�S<ORNÂaKO¶N^HKJ]o^Q�SFZfbMNBJyW�S
aKNPOÆ�ÛScHKH)O¶N^L!L�QR�2Vc�>bMN^}FN^b3aKORN^HKJMo^Q!VXO^�+z4ifN^L!NvQR�2V�o£iKSFO�Sco^Q!NPORJML!Q!JMo^LlJ`WfHKJMoPScQ!NBifVc�Ïa³NPOÆ�ÛScHKH)ORN^L!L+ZKScL!N^H
aKORN^HKJMo^Q!VXORL�oPSFW§ZKN�J`[vaKORVc}FN^H��3SFWfH§�2NPORN\g ORL!Q�N^ÌKSF[+J`WfN^H¾J`W¸ufN^o^Q!JMVXWo�K� � r JyWÑaKSFORQ!JMoPYfb`SFO�J`W¸ufN^o��
Q!JMVXW*�³� � ���XxÇ��z�V�L!N^N/ifVc�âQTifN^L!NÁo£iKSFO�Sco^Q!NPORJML!Q!JMo^L2oPSFW�ZKNlYfL!N^HBQ!V�Jy[taKORVc}FN�aKORN^HKJMo^Q!JMVXW*�K�2N�o^VXWfL!JMHKNPO
��iKScQ4iKSFaKaKNPWfLl��ifNPW�QTifN�ifJML!Q!VfORq�bMNPWfmFQ�iBJ`W_Sva³NPOÆ�ÛScHKH)ORN^L�L�QR�2Vc�>bMN^}FN^b�aKORN^HKJMo^Q!VXOÁJML4J`WfoPORNPScL!N^H��

z4ifN§Sco^oPYKO!Sco^q-Vcd\S¾aKNPOÆ�ÛSUHKH)ORN^L!L_QR�2Vc�>bMN^}FN^b�aKO¶N^HKJ]o^Q�VXO^��LTYfo^i1SUL_p)G�LP�ÁJyWfoPO¶NPScL!N^LB��ifNPWâQ�ifN
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ifJ]L�Q!VXORq�bMNPWfmFQTiBJML�J`WfoPORNPScL!N^H��2z4ifJML�o^Vf[+N^L�ScQ2QTifN�o^VFL!Q4Vcd�N^ÌXQTO�S+L!Q!VXO�ScmFNlORN^j¿YfJ`ORN^HÚd½VfO2QTifN�p · z2LP�
w3}FNPORqtQ!J`[+N�Q�ifN/ifJML!Q!VfORqvbMNPWfmFQTi�JML4J`WfoPORNPScL�N^H_ZFq�VXWfNlZfJ]Q��XQ�ifNlL!J��^NlVcdEQTifNlp · z2L2JMLËHKVfYKZfb]N^H��2z4ifN
��S�q�J`W+��ifJMo£i�J`WfoPORNPScL�JyWfm�QTifN4ifJML!Q!VXORqlbMNPWfmFQ�i+J`[vaKORVc}FN^L�QTifN4aKORN^HKJMo^Q!JMVXWvSco^oPYKO!SUo^q�Vcd S�aKNPOÆ�ÛSUHKH)ORN^L!L
aKORN^HKJMo^Q!VXOÁdkVXO4NPSUo£i{QRq¿a³N+Vcd�aKScQ�Q!NPO!WfL���SUL�LTifVc��W{J`W�zES<Zfb]N}�K�� K��G�b]L�V)�*QTifNvWXYK[+Z³NPOlVcd@o^VXYKW<Q!NPORL
JyWÚQTifN�p · zIYfL!N^HBdkVXO
NPSco^iBQRq¿a³NlVcd@aKScQ!Q!NPO!WfL�SFWfH_QTifN�YfQ�J]bMJ��PScQ!JMVXW Vcd0Q�ifN^L!Nlo^VXYKW<Q!NPORL4�4ScL4L�ifVÀ��W
JyW{zES<Zfb]N��K��$K�

z4ifNvg O¶L!Qlo£iKS<O!Sco^Q!NPORJML!Q�J]o�QTiKScQl�2Nvo^VfWfL!JMHKNPO�JMLvifVc�ÐQTifN�Sco^oPYKO�Sco^q§Vcd2QTO!SFWfL!JMNPW<Q�aKScQ�Q!NPO!WfL�J`W<�
oPORNPScL!N^L@ScL
QTifN4ifJML!Q!VXORq+bMNPWfmFQTi\JyWfoPO¶NPScL!N^LP� ´ N4L!N^N2d>ORVX[Ðz�SFZfbMNE�K�� �Q�iKScQ3QTifN�Sco^oPYKO�Sco^q+Vcd QTO�SFWfL!JMNPWFQ
aKScQ!Q!NPO!WfL�J`WfoPORNPScL!N^LvL�iKSFO!afbMq§��ifNPWÑQTifNBifJ]L�Q!VXORq§bMNPWfmFQ�i¾J]L+J`WfoPORNPScL�N^H¾deORVf[,Ø��ÚQ!V �F� ZfJMQ!LP��z4ifJML
JyWfHKJMoPScQ�N^L�QTiKScQ�ScHKHKJMQ!JMVXWKScb@ifJML!Q!VXO¶qBJ]Ll}<NPORq_YfL!N�d>Yfb�d½VXOÁaKORN^HKJMo^Q!J`Wfm_QTO!S<WfL!JMNPWFQlaKScQ!Q!NPO�WfLP� · Vc�ËN^}<NPO^�
��ifNPW�mFVFJ`Wfm�deO¶VX[ÒØ��4Q!V �<� ZfJMQ!L3Vcd�ifJML!Q!VXORqF�cQ�ifN�WfYK[+ZKNPO�Vcd�p · z§NPW<QTORJMN^L@WfN^N^HKN^Htd½VfO�QTifN2QTO�SFWfL!JMNPWFQ
aKScQ!Q!NPO!WfL3J`WfoPORNPSUL!N^L
deORVf[ÐSFZKVXYfQ3�&�)� �<�F� Q�V�Vc}FNPO�VXWfN�[\J]bMbMJMVXW r L!N^N�zESFZfbMN��K��$FxÇ�Ez4ifJMLË[tSFºcN^L@JMQ
}FNPORq
o^VFL!Q!bMqF�cJ`W+Q!NPO![\LEVcd aKO¶N^HKJ]o^Q�VXO�L!J��^NF�FQ!V�J`[vaKORVc}FN
QTifN4Sco^oPYKO!Sco^q�Vcd)QTifN^L!N4aKScQ!Q�NPO!WfL0Z<q�[\NPORN^bMq�ScHKHKJ`Wfm
ifJ]L�Q!VXORq�ZfJ]Q�LP��z�SFZfbMN
�K��$�ScbML!VBLTifVc�2N^H�Q�iKScQ�Q�ifN�YfQ!JMbMJ'�PSUQ!JMVXW§VUdËQTifN^L!N+o^VXYKW<Q!NPORLlJML+ScbML!VB}FNPORq{b]Vc���
Õ)VXOlS �F� �ÛZfJ]Q�ifJML!Q�VXORqF�ES<ZKVXYfQ � � Ù VcdËQTifNto^VXYKWFQ�NPORLl�2NPORNvORN^LTaKVfWfL!J`Zfb]N�dkVXO�� �<Ù Vcd2QTifNvQTO�SFWfL!JMNPWFQ
aKScQ!Q!NPO!WfL���ufV)��[\NPORN^bMq SUHKHKJyWfm�ifJML!Q!VXORq§ZfJMQ!LlJML�WfV<Q�S�}FNPORq_o^V<L!QR�>N�Å�N^o^Q!JM}FNv�4S�qBVcdËJ`WfoPORNPSUL!J`Wfm�Q�ifN
Sco^oPYKO!Sco^qBVcd@Q�ifN^L!N�aKScQ�Q!NPO!WfLP� n YfN�Q!V�QTifN�L�ºcN^�2N^H YfQ�J]bMJ��PScQ!JMVXW Vcd@QTifN�o^VfYKWFQ!NPO¶L�J`W{QTifJMLloPScQ!N^mFVfORqF�
J]Q�JML�bMJ`ºcN^bMq_Q�iKScQ�S�ZKN^Q!Q!NPO�iKScLTifJ`Wfm�L!o^ifNP[+N�o^VXYfbMH�QTSFºUN�S+bMVXWfmFNPO�ifJ]L�Q!VXORq_SFWfH�iKScLTiÚJ]QÁHKVÀ��WBQ!V�S
LTifVXORQ!NPO
bMNPWfmFQTi*��QTifYfL�aKV<L!L!J`ZfbMq_J`WfoPORNPScL!J`WfmBSco^oPYKO!Sco^q��4JMQTifVXYfQ�J`WfoPORNPScL!J`Wfm�L!J��^NF�

z4ifNBL!N^o^VXWfH�o^iKSFO!Sco^Q�NPORJML!Q!JMoBQTiKScQ+�2N�o^VfWfL!JMHKNPOvJML�ifVc�ÈQTifNBSco^oPYKO!Sco^q¾Vcd/a³VFQ!NPW<Q!J`Scb4aKScQ!Q!NPO!WfL
JyWfoPO¶NPScL!N^L�ScL
QTifNlifJ]L�Q!VXORqvbMNPWfmFQ�i�JyWfoPO¶NPScL!N^LP�@zÁifJ]LÁJy[taKORVc}FNP[+NPW<QËJML4WfVFQ4ScL2b`SFORmFNlScL
QTiKScQ
d½VfO3QTO!S<W<�
L!JMNPWFQlaKScQ!Q!NPO�WfLP� ZKYfQ�JMLlLTYKZfL!QTS<WFQ!J`Scbk��G�HKHKJ]Q�J]VfWKScb@ifJML!Q!VXORqBJMLlQTifNPO¶N�d½VXO¶N�ScbML!VBYfL!N�d>Yfb�dkVXO�aKORN^HKJMo^Q!J`Wfm
aKVFQ!NPW<Q!J`Scb)aKScQ�Q!NPO!WfLP�3z4ifN�WfYK[+ZKNPO'VcdEp · z�NPW<QTORJMN^LËWfN^N^HKN^Htd½VfO3aKVFQ!NPW<Q!J`Scb*aKScQ!Q!NPO!WfL3VfWfb]qtJyWfoPO¶NPScL!N^L
L!bMJ]mfiFQ!bMq�d>ORVX[ ���&�vScQ�Ø��+ZfJMQ!L�Q!V_ØF� � �#�vScQ �F� ZfJMQ!LP�@�
N^oPSFYfL�N�Vcd3QTifN�bMVc�¼WfYK[+ZKNPO2Vcd@p · zâNPW<QTORJMN^L
WfN^N^HKN^H��EScHKHKJ`Wfm�ifJML!Q�VXORq�ZfJMQ!LlJML�S�o^VFL�QR�>N�Å�N^o^Q!JM}FN+��S�qBVcd@J`WfoPORNPSUL!J`Wfm�Q�ifN\SUo^oPYKO!Sco^qBdkVXO�aKVFQ�NPWFQ!J`Scb
aKScQ!Q!NPO!WfL��

Õ ORVX[ëQ�ifN\a³NPORLTa³N^o^Q!JM}FN�VUdËQTO!S<WfL!JMNPWFQ�aKScQ�Q!NPO!WfL�SBZKN^Q�Q!NPO�iKScL�ifJyWfm{L!o^ifNP[+Nv[vS�q_J`[vaKORVc}FNvaKORN��
HKJ]o^Q�J]VfW�SUo^oPYKO!Sco^qF��Õ ORVf[ÈQTifNvaKNPORL�aKN^o^Q!JM}FNvVUdËaKVFQ!NPW<Q!J`Scb3aKScQ!Q!NPO�WfLP�KL!J`[vafbMq�J`WfoPORNPScL!J`Wfm_Q�ifN�bMNPWfmFQTi
VcdEQTifN�ifJML!Q!VfORq�SFaKa³NPSFORL4Q!VvZ³N�S�o^VFL!Q2N�Å�N^o^Q!JM}FNl�4S�qvQ!VvSco^ifJ]N^}<NlJy[taKORVc}FN^H_aKORN^HKJMo^Q!JMVXW_SUo^oPYKO!Sco^JMN^LP�
z4ifN^L!NvSFORN+o^VXW�J)JMo^Q!J`Wfm�mFVXScbMLP��S<WfH§J`WfHKJ]oPSUQ!NvQTiKScQlJMQ�[vS�q�ZKNvo^VFL�QR�>N�Å�N^o^Q!JM}FN+Q!V_aKORN^HKJMo^Q�QTO�SFWfL!JMNPWFQ
SFWfH_aKVFQ�NPWFQ!J`Scb�aKScQ!Q!NPO!WfL�YfL!J`Wfm�HKJhÅ�NPORNPW<Q�SF[+VXYKW<Q!L2Vcd@ifJML!Q!VXORqF�

ufN^}FNPO!Scb4iKScLTifJ`Wfm§L�o£ifNP[+N^L+VXO��4S�qXL�Vcd�L!N^bMN^o^Q!JM}FN^bMq�J`WfoPORNPScL�JyWfmÑQTifN_ifJML!Q!VXORqÑb]NPWfm<QTi�dkVXO�L!VX[\N

 �



aKScQ!Q!NPO!WfL��2NPORN�N^ÌKSF[+J`WfN^H�� · VÀ�2N^}FNPOÇ� WfVXWfN�Vcd@QTifN^L!N+L!o^ifNP[+N^LlaKORVc}XJMHKN^H§NPWfVfYfmXiBVcdËS<W_J`[vaKO¶VÀ}<N��
[+NPWFQÁQ!V�[vSFºUNlQTifNP[äo^bMNPSFO¶b]qB�2VXO¶QTi�QTifNlN^ÌfQTO!S+o^VX[tafb]N^ÌfJMQRqF�4z4ifN�QR�2Vv[+VFL!Q4J`W<Q!NPORN^L!Q�JyWfm�L!o^ifNP[+N^L
SFORNlN^ÌKSF[+J`WfN^H§ifNPORN�Q!V�LTifVc�¹QTifN�QTO!ScHKN^VUÅ.L2J`W<}FVFbM}FN^H���w
Sco^iBVcd3QTifN�L�o£ifNP[+N^LlORN^LTYfbMQ!N^H�J`W_StLT[vSUb]b
ORN^H)Yfo^Q!JMVXWBJ`WÚQTifN�[+JMLTaKORN^HKJMo^Q!JMVXW�O!ScQ�Nlo^VX[vaKSFORN^HBQ�V�SvWfVXO![tScb�p)G�L�aKORN^HKJMo^Q!VfO^�
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G�L2N^ÌKafbySUJyWfN^HBNPS<ORbMJ]NPOÇ�XJ`WfoPORNPSUL!J`WfmvQTifN�ifJML!Q!VfORqvbMNPWfmFQTitVcdES�a³NPOÆ�ÛScHKH)ORN^L!L2QR�2Vc�>bMN^}FN^b)aKORN^HKJMo^Q!VXO
JML
Svo^VFL�QR�>N�Å�N^o^Q!JM}FN��4S�q�VUd@Jy[taKORVc}XJ`WfmBQTifN+Sco^oPYKO!Sco^q{VcdËaKVFQ�NPWFQ!J`Scb3aKScQ!Q�NPO!WfLP�)ZKYfQ�WfVFQ�o^VFL!Q¶�>N�Å.N^o^Q�J]}<N
d½VXO�QTO�SFWfL!JMNPWFQvaKScQ�Q!NPO!WfLP� ´ N�QTifNPORN�dkVXORNBJ`W<}FN^L!Q!JMmXSUQ!NÂS�aKORN^HKJMo^Q!VfO�d½VfO���ifJ]o^i¾QTifN_ifJML!Q!VfORq§bMNPWfmFQTi
HKNPaKNPWfHKL�VXW§Q�ifN_aKScQ!Q!NPO!W*�¾p3ScQ!Q!NPO�WfLldkVXO���ifJMo£iµJ]QtJ]Lto^VFL!QR�>N�Å�N^o^Q!JM}FN�Q!V§YfL!N_S�bMVXWfm§ifJML!Q!VXO¶qÉSFO¶N
aKORN^HKJMo^Q!N^HÂYfL�JyWfmvS"b]VfWfm�ifJML!Q!VXO¶qF�0p3SUQ!Q!NPO!WfL�dkVXO3��ifJ]o^itJ]Q
JMLËo^V<L!QR�>N�Å�N^o^Q!JM}FN4Q!V�YfL�N/S�LTifVfORQ!NPO@ifJML!Q�VXORq
SFORN�aKORN^HKJMo^Q!N^H�YfL!J`WfmÂS+L�ifVXORQ!NPO4ifJML!Q�VXORqF�

GÒ[+JMÌXN^H�bMNPWfmFQTi{ifJ]L�Q!VXORq_ScbMbMVc�4L�L!VX[+N�aKScQ�Q!NPO!WfL4Q!V�iKSP}<N�bMVXWfmFNPO�ifJML!Q!VXORJMN^L�QTiKSFWÚVFQTifNPORLP�³QTiXYfL
YfL!J`WfmÂ[+VfORN�o^VXYKW<Q!NPORL�d½VXO�QTifN^L!NF�2GÒ[+JMÌfN^H�bMNPWfmFQ�i_ifJML!Q!VXO¶q_YfL!N^L/S�WfVXO![tScb�p · zl� ZKYfQ�JML�J`WfHKN^ÌfN^H
YfL!J`WfmÂS+L�aKN^o^J`Scbk� S<WfH�[+VXO¶N�N^ÌKaKNPWfL!JM}FNF�*HKN^o^VfHKNPO^�

z4ifNvNPScL!JMN^L!Ql�4S�qBQ!VBHKN^L!oPO¶JyZ³N�SB[+JMÌfN^H§bMNPWfmFQTi§ifJML!Q!VfORq�aKORN^HKJMo^Q!VfOlJML�Z<q_N^ÌKSF[vafbMNF� s VXWfL!JMHKNPO
S�aKORN^HKJMo^Q!VfO4�4JMQTi�$vp · zÖNPW<QTORJMN^LP��ZKYfQlS��c�ÛZfJMQlifJML!Q!VXORqF��»>W�S�WfVXO![vScb�aKORN^HKJMo^Q!VXO^�*S��U�ÛZfJ]Q�ifJML!Q�VXORq
ORN^j¿YfJ`ORN^L4S�Ø����>NPW<QTORqvp · zl� · Vc�2N^}FNPO^�<J`W�QTifN/[\J]ÌfN^HBbMNPWfmFQTi�ifJML!Q!VXORq�aKORN^HKJMo^Q!VXO^�fL!VX[\N�Vcd�QTifN�VFbMHKNPO
ifJ]L�Q!VXORq§ZfJMQ!LvSFORNvJMmXWfVfORN^H¸Jhd�Q�ifNÂWfN^�2NPO+ZfJMQ!L�[vSUQ!o£i o^NPORQTScJ`W¾aKScQ!Q!NPO!WfL�QTiKScQ��ËNPO¶Nvo^VXWfL!JMHKNPORN^H�Q!V
ZKNvLTY���o^J]NPW<Q�d½VfO�aKORN^HKJMo^Q!JMVXW*�BGÈHKJ`ScmXO�SF[×Vcd2QTifN�[+JMÌfN^H¸bMNPWfmFQ�i¸ifJML!Q!VfORq§aKORN^HKJMo^Q!VXO�JML�LTifVc��W�J`W
Õ3J]mfYKORN±�K�`ØFØ<��G�LtQTifNBg)mXYKO¶NBLTifVc�4LP�
QTifN_aKScQ!Q!NPO�Wì q q JIâ[vSFafLvJ`W<Q!V¸Q�ifN
�FQTi�p · zÈNPW<QTORqF�-G�L
JyWfHKJMoPScQ�N^HÉZ<q_QTifN Ø�Ø  [IÑWfVFQTScQ!JMVXW*��SUb]b3V<QTifNPO�aKScQ�Q!NPO!WfL�NPWfHKJyWfm�J`Wo JI¸ScbML!V�[vSFa{J`WFQ�VBQTiKScQlLTSF[\N
NPWFQTO¶qF�0ÎlWÚQTifNlVFQTifNPOÁiKSFWfH��KQTifN+aKScQ!Q!NPO!WfLöI!I�I�I�SFWfH� JI�I!I�S<ORNlL!Q!JMbMbEHKJML!Q�JyWfmfYfJ]L�ifN^H�N^}<NPWBQTifVXYfmfi
QTifN^q�VfWfb]qBHKJhÅ�NPO2J`WBQ�ifN^JyOÁVFbMHKN^L!QlZfJMQP�

Õ)VXOÍVXYKO*N^ÌKaKNPORJ`[+NPW<Q!LP�<QTifN@o^ifVFJMo^N2Vcd)bMNPWfmFQTi/d½VXOÍNPSco^i�aKScQ�Q!NPO!W��4ScL3[vScHKNËZKSUL!N^H�VXW�S4o^Vf[�ZfJ`WfN^H
aKORVcg)bMNBVcdlQTifNBNPWFQ�JyO¶N_uKp@w s JyW<Q��#� LTYfJMQ!N_O!YKWKWfJ`Wfm¸�ÁJ]Q�i�L!NPaKSFO�ScQ!NBaKORVcg)bMJ`Wfm¸J`WKaKYfQ!LP�-z�V�d>YKORQTifNPO
SP}<VFJMH_LTa³N^o^J g)oBScHK}cSFWFQ�ScmFN^L�VcdËHKN^L!JMmXWfJ`Wfm{QTifNvaKORN^HKJMo^Q!VXO�N^ÌKaKORN^L!L!bMq{d½VfO4QTifN^L�N\Z³NPWfo£iK[tSFO!º<LP��QTiKO¶N^N
ScHKHKJMQ!JMVXWKScb3ZKNPWfo^iK[vSFO!º<L4d>ORVX[ÊQTifN�uKp
w s J`W<Q�� � LTYfJMQ!NFñ�N^LTaKORN^L�L!V)��N^j¿W<Q!VFQ!Q��¿S<WfH_L!oFñ��2NPORNlJ`Wfo^byYfHKN^H
JyWÑQTifNBaKORVcg)bMNF�_z4ifN�VXafQ!J`[vSUbË[+JMÌfN^H�b]NPWfm<QTi¸ifJML!Q�VXORq�o^VXW<g)mXYKO!SUQ!JMVXW�dkVXO"QTifNÂaKO¶Vcg)bMN��4ScL"d½VXYKWfH��
z4ifJML�o^VXW<g)mfYKO!ScQ!JMVXW��4ScL2QTifNPW{YfL!N^H_��ifNPWBO�YKWKWfJyWfmBQ�ifN�ZKNPWfo^iK[vSFO!º<L��ÁJ]Q�i�QTifN�ORN^mXYfb`SFOÁH)ScQTS�L!N^QP�
z4ifN_[+JMLTaKORN^HKJMo^Q!JMVXWâO!ScQ�N�Vcd�S¾Ø�� Ý �È[+JMÌfN^H�bMNPWfmFQTi-ifJ]L�Q!VXORq�aKORN^HKJMo^Q!VXO+�4ScL��K�º$KØ Ù o^VX[vaKSFO¶N^H
Q!VÈ�K����� Ù d½VXOtS¸WfVXO�[vScb�p�G�LP� · Vc�2N^}FNPO^�
J d�Q�ifN_LTSF[\N�aKORVcg)bMN�SFWfH�J`WKaKYfQBL!N^Q��2NPORN_YfL!N^H��4Q�ifN
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[+JMLTaKORN^HKJMo^Q!JMVXW¾O!ScQ!N�H)ORVXaKaKN^HÑQ!V��³� � � Ù ��z4ifJML�J`WfHKJMoPScQ!N^L�QTiKScQ�QTifNvaKScQ!Q!NPO!W{YfLTScmFN+VXW�StHKN^QTScJMbMN^H
b]N^}<N^b4HKVXN^L�WfVFQ�ORNP[vSUJyW¾o^VfWfL!QTSFW<QvZKN^QR�2N^NPW�aKORVFmXO!S<[+LvSFWfH�N^}FNPWÑdkVXO�QTifNBLTSF[+N_aKO¶VFmXO!SF[\L��4JMQTi
HKJ Å�NPORNPW<Q4H)ScQ�S+L!N^Q!LP�

z4ifN�[+JMÌXN^HBbMNPWfmFQ�iBifJ]L�Q!VXORqBaKORN^HKJMo^Q!VXO2JML4SFZfbMN�Q�V�N^ÌKafb]V<J]Q�QTiKScQ2L!Vf[+N�QRqKaKN^L2Vcd0aKSUQ!Q!NPO!WfL r [+V<L!Q
WfVFQTSFZfbMq¾QTifN_aKVFQ�NPWFQ!J`Scb
dkVXO^�3��ifJ]bMNF�4SFWfH�L�Jy[tafb]N�ORNPaKNPSUQ!J`Wfm¸aKScQ!Q!NPO�WfLTx�mFN^Q�[+VXO¶NÂORN^Q�YKO!WÑd½VfO�Q�ifN
N^ÌXQTO�S+o^VXYKW<Q!NPORLlYfL!N^H���ifNPW�ScHKHKJ`Wfm_ifJ]L�Q!VXORq�ZfJ]Q�L�QTiKS<WBVFQTifNPO�aKScQ!Q�NPO!WfL r [+VFL!Q�WfV<QTSFZfbMq_QTO�SFWfL!JMNPWFQ
aKScQ!Q!NPO!WfL�x^� · Vc�2N^}FNPO^�<QTifJML�aKORN^HKJMo^Q!VXO2JML�WfV<Q�S<Zfb]NlQ�V�N^ÌKafbMVFJMQ4QTifNlb`SFORm<N/a³VFQ!NPW<Q!J`Scb*d>ORVX[ÐJ`WfoPORNPSUL!J`Wfm
QTifN�ifJML!Q!VfORqBbMNPWfmFQTi{Vcd@QTO!S<WfL!JMNPWFQlaKScQ!Q!NPO�WfLP�)ScL�QTifJML�ORN^jKYfJyO¶N^L�Scb`[+VFL!Q�SUL/[vS<WFqBN^ÌfQTO!S+o^VfYKWFQ!NPO¶L/ScL
ò¶YfL!Q
J`WfoPORNPScL!J`WfmvQTifNlifJML!Q!VXO¶qvbMNPWfmFQTitJyWBS�WfVXO![vSUb p�G�L4aKORN^HKJMo^Q!VfO^�@ÔlJM}FNPWtQTifN4N^ÌfQTO!S�o^VX[tafb]N^ÌfJMQRqvVcd
HKN^L!JMmXWfJ`Wfm�QTifN�HKN^o^VfHKNPO
d½VfO@Q�ifJ]L�aKORN^HKJMo^Q!VXO^�fQTifNlLT[tScbMb J`[vaKO¶VÀ}<NP[+NPWFQ4aKORVfZKSFZfbMq�HKVfN^L�WfVFQ
��S<O!O!SFW<Q
YfL!J`Wfm�QTifJML4J`W{SFWBSco^QTYKScbÍJy[tafb]NP[\NPWFQTSUQ!JMVXW*�
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´ N+LTifVc�ËN^HBNPS<ORbMJ]NPO"QTiKScQ4J`WfoPORNPSUL!J`Wfm_QTifN+ifJ]L�Q!VXORqBbMNPWfmFQTiÚdkVXOÁQTO!SFWfL!JMNPW<Q/aKSUQ!Q!NPO!WfL�O¶N^LTYfbMQ!LlJ`W�S
byS<ORmFN+J`WfoPORNPScL!NvJ`W§aKO¶N^HKJ]o^Q�J]VfW§Sco^oPYKO!Sco^qF�+z�O!SFWfL!JMNPW<Q�aKScQ!Q!NPO!WfL�YfL�N�Q�ifN�[vScòRVXORJMQRq�VcdËQTifN+o^VXYKW<Q!NPORL
JyW�Q�ifN/p · zâSFWfHBQTifN�L!J��^NlVcdEQ�ifN/p · z-mXORVc�4L
N^Ì¿a³VXWfNPW<Q!J`ScbMb]q�ScL2QTifNlifJ]L�Q!VXORqvbMNPWfmFQ�i�J]LÁJyWfoPO¶NPScL!N^H��
· Vc�2N^}FNPO^�ÍL!J`Wfo^NBQTifNÂp · zðJML+LTaKSFORL�N^b]q�YfQ!JMbMJ��^N^H�dkVXOlQTifN�QTO!S<WfL!JMNPWFQvaKScQ!Q�NPO!WfLP��JMQ�JML+bMJ`ºcN^bMq�QTiKScQ�S
b]VfWfmFNPO4ifJML!Q!VXO¶q�oPSFWBZ³N�iKScL�ifN^HBHKVÀ��W�Q!VvS+LTifVXORQ�NPOËifJML!Q�VXORqBZKN�dkVXORN�Q�ifN�p · z�JML�J`WfHKN^ÌXN^H��4JMQTifVXYfQ
[�Yfo^i{bMVFL!L�VUdÁSUo^oPYKO!Sco^qF� ´ N�ifNPO¶NvLTYfmFmFN^L�Q�S�L!o£ifNP[\NvQTiKScQ�iKScL�ifN^L�QTifN�ifJML!Q�VXORq{d½VfOlScbMb3QÛqKaKN^L�Vcd
aKScQ!Q!NPO!WfL��*QTO!SFWfL!JMNPW<QP�FaKV<Q!NPWFQ�JySUb½�fSFWfH+L!QTSFZfbMNF�3z4ifJML3JML@S4L�b]JMmXi<Q3}ÀS<ORJ`ScQ!JMVXW+VXW�S�aKO¶N^}XJMVXYfL!bMqvaKORVXa³VFL!N^H

 �



L!o£ifNP[\N�YfL!N^HBdkVXO2mFbMVXZKSUb�QR�ËVU�>b]N^}<N^b.aKO¶N^HKJ]o^Q�VXORLP�
ufJy[\J]b`SFOÁQ!V�QTifN�ÔlL�ºcN^�2N^HÂSFWfHtN��ÛÔlLTºcN^�2N^HBaKORN^HKJMo^Q!VXORL4aKORVfaKVFL!N^HBZ<q±� � ØF�R�cVXWfN�oPS<Wvo^VXWfL�QTO!Yfo^QËS

aKNPOÆ�ÛScHKH)O¶N^L!L4LTºcN^�2N^HBaKORN^HKJMo^Q!VXO^�
w3ÌfQ!NPWfHKJ`Wfm�QTifN�Q!NPO![\JyWfV<b]V<mFqÂYfL�N^HBJyW�� � ØF�Û�<QTifJML4�2VXYfbMH_ZKNloPScbMbMN^H
S�p'LTºcN^�2N^H_aKORN^HKJMo^Q!VXOÇ�@z4ifN�o^VfWfo^NPafQ4JML�L!Q�J]bMb�Q�ifNlLTSF[+NF�@�
q�L!Q!VXO¶JyWfmvORN^H)YKWfH)S<WFQlaKORN^HKJMo^Q!JMVXWBJ`W<dkVXOÆ�
[vScQ!JMVXWÚJyWÚQTiKORN^N�L!NPaKSFO!ScQ�N�aKORN^HKJMo^Q!VXO�ZKSFWKº<LP��JyW<Q!NPOÆdkNPORNPWfo^N+oPSFW{ZKN+Q!VFbMNPO!ScQ�N^H��4ufJyWfo^NtJyW<Q!NPOÆdkNPORNPWfo^N
J]L�Q!VFbMNPO!SUQ!N^H��K[+VXORNlJ`W<dkVXO![vScQ�J]VfWBoPSFWBZ³N�iKScLTifN^H{Q!VFmFN^Q�ifNPO2Q!V�YfL!NlJ`WÚQTifN�J`WfHKN^ÌfJyWfm�d>YKWfo^Q!JMVXW*�
Õ)VXO
QTifNÂÔ"LTºcN^�2N^H¸aKORN^HKJMo^Q!VfO^� � yÈs-ZfJ]Q�LvVcd4J`W<d½VXO�[vScQ!JMVXW r ifJML!Q!VXO¶q§VXO�SUHKH)ORN^L!LTx��2NPORN�iKScL�ifN^H�HKVÀ��W
JyW<Q!V�QTiKORN^N4L!NPaKS<O!ScQ!N2J`WfHKN^ÌXN^L��Ëz4ifN�iKScLTifJ`Wfm�deYKWfo^Q!JMVXWfL2�2NPORN4o^VfWfL!QTO!Yfo^Q!N^HtLTYfo£i\QTiKScQ@QR�2V�HKJ Å�NPORNPW<Q
r ifJML!Q!VXORqF�hScHKH)ORN^L!LTx2aKScJ`ORLlWfN^}FNPO2o^VfW�J)J]o^Q�J`W_[+VfORNlQTiKSFW�VXWfN�ZKS<WKº)�

GÒ[vScòRVXO
HKJhÅ.NPO¶NPWfo^N\Z³N^QR�ËN^NPWÚmFbMVXZKScbES<WfH�aKNPOÛ�ÛScHKH)ORN^L!L�aKORN^HKJMo^Q!JMVXW{JML�QTiKScQ2dkVXO2mFbMVXZKSUbEaKORN^HKJMo��
Q!VXORLP�cQ�ifN�ifJML!Q!VXORqvaKScQ�Q!NPO!W+VXWfbMq�iKSUL@[+NPSFWfJ`Wfm+JyWtQTifN4o^VfWFQ!N^ÌfQ@VUd.Q�ifN�ZKO!SFWfo^i+JMQ@JML4YfL!N^H�Q!V�aKORN^HKJMo^QP�
G aKNPOÆ�ÛScHKH)O¶N^L!LÂifJML!Q�VXORq�iKScL�L!VX[+N{J`WFQTO¶JyWfL�J]o�J`W<dkVXO![vScQ�J]VfW�SFZ³VXYfQ���iKScQ�Q�ifN�WfN^ÌfQÂaKORN^HKJMo^Q!JMVXW-JML
b]J`ºcN^bMq¾Q!V_ZKNF� s VfWfL!JMHKNPOlQTifNBaKNPOÆ�ÛSUHKH)ORN^L!L�aKSUQ!Q!NPO!Wo I [I> q q JIz *�ÂzÁifN�WfN^ÌXQ�VXYfQ!o^VX[\NvJML�bMJ`ºcN^bMq§Q!V
ZKN� �ORN^mXS<ORHKbMN^L!L4Vcd���ifJMo^i_ZKO!SFWfo^itJ]QÁJ]L4YfL!N^HBQ�V\aKO¶N^HKJ]o^Q��Ëz4ifNPO¶N�d½VXO¶NF�XJ`W<Q!NPOÆdkNPORNPWfo^NlJ`WBaKNPOÆ�ÛSUHKH)ORN^L!L
aKORN^HKJMo^Q!VXORL�JML�VcdkQ!NPW{WfNPYfQTO!Scbk� · VÀ�2N^}FNPOÇ�K�4JMQTiBQ�ifN�iKScLTifJ`WfmtdeYKWfo^Q�J]VfWfL�YfL!N^H_J`W{QTifN�Ô"LTºcN^�2N^H_aKORN��
HKJ]o^Q�VXO^��O!SFWfHKVf[ aKScQ�Q!NPO!WfL�o^VXW�J)JMo^Ql�4JMQTi{NPSco£i{VFQ�ifNPO^� S<WfH_QTifN+J`WFQ�NPOÆd½NPO¶NPWfo^NvJML�[+VXORN�b]J`ºcN^bMq�Q!VBZKN
HKN^L!QTO!Yfo^Q!JM}FNF��»>WÑVXORHKNPO�Q!V�S�}FVFJMH�QTifJML\YKWfHKN^L�JyO¶N^H¸N�Å�N^o^QP�Í�ËNtVXWfbMq iKSULTi§aKSFORQ�VcdËQ�ifNvJ`WfHKN^Ì �Bz4ifN
qFVXYKWfmFN^L!Q+ifJML!Q!VXORq¾ZfJ]Q�L\S<ORN�YfL!N^H�YKWfo^iKSFWfmFN^H¾J`W¾QTifN�J`WfHKN^Ì¾Q!V�O¶N^H)Yfo^N�QTifNBSF[+VfYKWFQ�Vcd/WfN^mXScQ�J]}<N
JyW<Q!NPOÆdkNPORNPWfo^N+J`WBNPSco^iBVUd@QTifN�ZKSFWKº<LP�4z4ifN+iKScLTiÂdeYKWfo^Q!JMVXWfLlYfL!N^H�Q!Vvm<NPWfNPO!ScQ!NlQTifN+ORNP[vScJ`WfJ`Wfm_aKSFORQ
Vcd0Q�ifNlJyWfHKN^Ì_S<ORNlQTifVFL!N�aKO¶N^L!NPWFQ�N^H_J`W|� � ØF�Û�

z4ifNËZ³N^L!QEVUd)QTifNËÔ"LTºcN^�2N^H�aKORN^HKJMo^Q!VXORL��cN��ÛÔlLTºcN^�2N^H��cYfL!N^L�QÛ�2V4ZKSFWKº<L0iKSULTifN^H+�4JMQTi�Z³VFQTi�ifJML!Q�VXORq
SFWfH¸ScHKH)ORN^L�LlJyW<dkVXO![tScQ!JMVXW§SFWfHÑVXWfN�ZKSFWKº{��ifJMo^i�JML�iKScLTifN^HÑVXWfbMq§�4JMQTi§ScHKH)O¶N^L!LP�*N^L!L!NPW<Q!J`ScbMbMq¸Q�ifN
z2�2Vc�Û�
J]Q s VXYKW<Q!NPOlaKORN^HKJMo^Q!VXOÇ� · Vc�2N^}FNPO^�Í�2N+d½VfYKWfH§QTiKScQ"d½VXO"QTifN�a³NPOÆ�ÛScHKH)ORN^L!L+}FNPO¶L!JMVXW*�3YfL!J`Wfm S
p)G�L�aKORN^HKJMo^Q!VXOlSULlQTifN+QTifJ`ORH¸ZKSFWKºÚ��SUL�QTifNvZ³N^L!QlVXafQ!JMVXW*�+z4ifJML�mFJM}FN^LlbMVc�2NPO�SUo^oPYKO!Sco^q_VfW��2z4�'�
[+JML!L!N^LP��ZKYfQlifJMmXifNPO�Sco^oPYKO�Sco^qBVFQTifNPOR�ÁJ]L�NF��»>W�S�iFqKZKORJMH§aKORN^HKJMo^Q!VXO^���2z4�'�Û[+JML!L!N^L��2VXYfbMH�bMJ`ºcN^bMq§ZKN
iKSFWfHKbMN^H�Z<q_S�HKJhÅ�NPORNPW<Q�o^Vf[vaKVXWfNPW<QP�KL�Vv�2N�YfL!N�p�G�L�SUL4QTifN�Q�ifJyO¶H_ZKSFWKºBifNPORNF�

Õ)VXO4S}�zy4Ø�� Ý �âo^VXW<g)mXYKO!SUQ!JMVXW*��Ø��vifJML!Q�VXORq_SFWfH� vScHKH)ORN^L!LlZfJMQ!LlSFORN�iKScLTifN^H{Q!VFmFN^Q�ifNPO^�)YfL!J`Wfm
iKScLTitd>YKWfo^Q!JMVXWfLvØ�SFWfH � deO¶VX[ � � ØÅ�Û�FQ!V\d½VXO�[×Ø � ZfJMQ!LP����ifJMo^i_SFORNlo^VfWfoPScQ!NPWKScQ!N^H{�4JMQTiBQ�ifN"��[+V<L!Q
ORN^o^NPWFQ�ifJML!Q�VXORq_ZfJMQ!LP��zÁifN�Q�ifJyO¶H ZKS<WKºB�4ScLlSBp)G�L�aKORN^HKJMo^Q!VXO��ÁJ]Q�i¸Ø���ifJML!Q!VfORq�ZfJMQ!L�SFWfH§StL!J`WfmFbMN
p · zl�ÀzÁifN�[\J]L�aKORN^HKJMo^Q!JMVXW�O�ScQ!N@VUd QTifJML@aKORN^HKJMo^Q!VXOÇ�XScQ3S4Q�VFQTScbfL!J��^N2Vcd��%$ Ý ���c�4ScLã�³� �F�FÙ o^VX[vaKSFO¶N^H
Q!V��³���#� Ù d½VfOlS
�&� Ý �Ðp�G�L�aKORN^HKJMo^Q!VfO^��Õ�VXO�LT[vSUb]bMNPO"L!J��^N^LP��VXWfbMq�}FNPORq�[vSFORm<JyWKSUbEJ`[vaKORVc}FNP[\NPWFQ!L
�ËNPO¶N�d½VXYKWfH��
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Õ)VXO�QTifJML�p'LTºcN^�2N^H§aKORN^HKJMo^Q!VXO^�ÍQTifNviKScLTifJ`WfmBVcdËQ�ifN\ifJML!Q�VXORq�O¶N^LTYfbMQ!N^H§J`W§SFW{J`[vaKORVc}FNP[+NPW<QÁd½VXO
QTifNBLTaKSFORL�N^b]q�YfL!N^H�QTO�SFWfL!JMNPWFQ�aKScQ!Q!NPO!WfL�� · VÀ�2N^}FNPOÇ�3QTifN_iKScLTifJ`Wfm¸iKSUL�S�WfN^mXScQ!JM}FNBN�Å�N^o^QvVXW¾Q�ifN
Sco^oPYKO!Sco^q�Vcd3QTifN�aKVFQ�NPWFQ!J`Scb�SFWfHBL!QTSFZfbMN+aKScQ!Q!NPO!WfL��
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z4ifN�aKORVXZfbMNP[9�4JMQTi�QTifNlaKORN^}XJMVXYfL�QR�2V�SFaKaKORVfSco£ifN^LÁJ]LÁQTiKScQ2QTifNÁg ORL!Q4�2VXO!º<L@�2N^bMb*dkVXO2aKVFQ�NPWFQ!J`Scb
aKScQ!Q!NPO!WfL��P��ifJMbMN�WfVFQ3Q�SFºFJ`WfmlScHK}ÀS<WFQTSUmFN2Vcd)QTifN2VXaKaKVfORQTYKWfJMQ!JMN^L�d½VfO�QTO!SFWfL!JMNPW<Q0aKSUQ!Q!NPO!WfLP��z4ifN2L!N^o^VXWfH
�ËVfO!ºFL
�2N^b]b.d½VXO'QTO!SFWfL�J]NPW<Q�aKScQ�Q!NPO!WfLP�KZKYfQ2JML�WfVFQ4ScL2�2N^b]bÍLTYfJMQ!N^HBQ!VvaKVFQ�NPWFQ!J`Scb�SFWfHBL�QTSFZfbMN�aKScQ!Q!NPO�WfLP�
z4ifNPORN�dkVXORNF�XZ³VFQTivS<aKaKORVXSco^ifN^L4aKORVc}XJMHKN^H�VXWfbMqvLT[vScbMb�Jy[taKORVc}FNP[+NPW<Q!L@Vc}FNPO3S�WfVXO![vScb*p�G�L2aKORN^HKJMo^Q!VXO
mFJM}FNPW�QTifN�N^ÌfQTO!S�o^VX[tafb]N^ÌfJMQRqF�

G WfYK[+ZKNPO'Vcd VFQ�ifNPO@SFaKaKORVfSco£ifN^L3�2NPORN�ScbML!VlQTORJMN^H��fJ`Wfo^byYfHKJ`WfmvL�N^}FNPO!ScbK�4S�qXL3VUd.iKScLTifJ`Wfm+Slb`SFORmFNPO
WXYK[+ZKNPOtVcd�ifJML!Q!VfORq�ZfJMQ!LBHKVc��W�Q!V g)Q�QTifN{J`WfHKN^Ì�dkVXO+Q�ifN�p · zl�2w3}FNPWµ}FNPORq�o^VX[tafb]N^ÌâiKScLTifJ`Wfm
deYKWfo^Q!JMVXWfL�ORN^LTYfbMQ!N^H�J`WµVXWfbMq�[vSFORmFJ`WKScb2J`[vaKORVc}FNP[\NPWFQ!L��Ép
ORVcg)bMN_ZKScL!N^HâiKScLTifJ`Wfm�d>YKWfo^Q!JMVXWfL��ËNPO¶N
ScbML!V+QTORJMN^H��)ZKYfQ4��ifNPW�YfL!J`Wfm�HKJ Å�NPORNPW<Q4aKORVcg)bMJ`WfmÂS<WfHBQ!N^L!Q!J`Wfm+L!N^Q!LP�fQTifNlJ`[vaKO¶VÀ}<NP[+NPWFQ�LË�2NPORN�LT[vSUb]b
mFJM}FNPW�QTifN�o^Vf[vafbMN^ÌXJMQRqBVcd3QTifN�iKScLTifJ`Wfm�L!o£ifNP[\N^LP�

z4ifNvaKORVXZfbMNP[ä�ÁJ]Q�i�[\VFL!Q4Vcd@Q�ifN�iKScLTifJ`Wfm�d>YKWfo^Q!JMVXWfLlJML/ifVc�IQTifN^q_aKNPOÛd½VXO�[ÈdkVXOÁQTifN�QTO�SFWfL!JMNPWFQ
aKScQ!Q!NPO!WfL��3G�bMQTifVfYfmXi_[+Yfo^i�Vcd0Q�ifN�deORN^jKYfNPWfo^qBVcd3QTO!SFWfL�J]NPW<QlaKScQ!Q!NPO!WfL2JML�o^VXWfo^NPWFQ�O!ScQ!N^H{VXWBS+LT[vSUb]b
WXYK[+ZKNPO'VcdEaKScQ!Q!NPO�WfLP�cJMQ@JML4iKSFORHvQ!VlL�N^b]N^o^Q4SliKScL�ifJyWfm�d>YKWfo^Q!JMVXWtQTiKScQ3o^VXWfL!JML!Q�NPWFQ!bMq�S�}FV<J]HKL3o^V<b]bMJML!JMVXWfL
r J`WFQ!NPOÛd½NPORNPWfo^NPxÁZKN^QR�2N^NPW_aKScQ!Q�NPO!WfL2QTiKScQ4LTifVfYfb]H�ZKN+aKORN^HKJMo^Q!N^H�HKJ Å�NPORNPW<Q!bMqF�
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»>W¾QTifJMLvL!N^o^Q�J]VfW*�ËSFWfV<QTifNPO�o£iKSFO�Sco^Q!NPORJML!Q!JMoBVcd�L!N^bhd/o^VXO�ORN^b`ScQ!JMVXWÑJ]L�YfL!N^H�Q!V�HKN^L!JMmXW�S�WfN^�äaKORN��
HKJ]o^Q�VXO^��»>W�ufN^o^Q!JMVXWì�K�`ØBSFWfH��K� � ���ËNBL�ifVÀ�2N^H¾QTiKScQvORNPa³NPScQ!J`WfmÉZKO�SFWfo£i¾N^ÌfN^oPYfQ!JMVXW-aKScQ!Q!NPO!WfLvSFO¶N
}FNPORq+d>ORN^jKYfNPWFQP� ´ N/SUb]L�VvLTifVc�2N^H�QTiKSUQËQ�ifN^L!N/aKSUQ!Q!NPO!WfL2�2NPORNlVcdkQ!NPWtQ!VXV+bMVXWfm+Q!VvZKN�oPSFafQTYKORN^Htd>Yfb]bMq
�4JMQTifJ`WvS�WfVfO![vScbKaKNPOÆ�ÛSUHKH)ORN^L!LËifJML!Q�VXORqF�3z4ifN^q��2NPORN2VcdkQ!NPW�[+JMLTaKORN^HKJMo^Q!N^HBZFq+ZKVFQTi+p�G�L@SFWfHvÔlLTiKSFO¶N
aKORN^HKJMo^Q!VXORLP� · Vc�2N^}FNPO^�ÍQTifN^q§oPSFW¾ZKNBaKORN^HKJMo^Q!N^H�}FNPORq§Sco^oPYKO�ScQ!N^bMq¸Z<q¸aKORN^HKJMo^Q!J`Wfm¸SBo^VfWFQ!J`WfYKScQ!JMVXW
Vcd@QTifN�ORNPa³NPScQ!J`Wfm_aKScQ!Q�NPO!W*��zÍVBJ`[vaKORVc}FN+QTifNvaKORN^HKJMo^Q!JMVXW§SUo^oPYKO!Sco^q{d½VfO4QTifN^L�N+deO¶N^j¿YfNPW<Q�aKScQ!Q!NPO�WfLP�
�ËN�J`WFQ�ORVXH)Yfo^N�S�WfN^� aKORN^HKJMo^Q!VXO^�
QTifN�bMVXVXa-aKORN^HKJMo^Q!VXO^�
QTiKScQ�oPSFW�aKORN^HKJMo^QBScbMQ!NPO!WKScQ!J`Wfm)�0d½VXOÛ�>QÛqKaKNF�
SFWfH§��ifJMbMN��>QRq¿a³N_ORNPaKNPScQ�JyWfm§aKScQ�Q!NPO!WfLP� ´ N�ScbML!V{JyW<QTORVfH)Yfo^N_SB[+N^o^iKSFWfJMLT[B�3bMVfVXa{g)bMQ!NPORJ`Wfm)�'��ifJMo£i
ScHKHKLlQTifN�deYKWfo^Q�J]VfWKScbMJ]QRq�Vcd4S�b]VfVXa�aKORN^HKJMo^Q!VXO"Q!VBSFW{N^ÌXJML!Q!J`Wfm�aKORN^HKJMo^Q!VXOl��ifJ]bMN�SUb]L�V_ORN^H)Yfo^J`Wfm�Q�ifN
JyW<Q!NPOÆdkNPORNPWfo^N�JyWÚQTiKScQ4aKORN^HKJMo^Q!VXOÇ�
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ÎlWfNlVcdEVXYKO
aKORN^}XJMVXYfLÁL!QTYfHKJMN^L"�����*bMVXVXºUN^HÂScQ
QTifN�Ó�ScL�QR�Ûz2J`[+NlaKORN^HKJMo^Q!VXO^�KSFWfH�LTifVc�2N^H�QTiKSUQ@QTifJML
aKORN^HKJMo^Q!VXO��4ScLl}FNPORq§Sco^oPYKO!SUQ!N+dkVXO�SÚLTYKZfL!N^Q�VUdÁZKO�SFWfo£ifN^L+QTiKSUQ�SFORNtNPScL!JMbMq§HKN^Q!N^o^Q!N^H�ScQ�O�YKWFQ!J`[+NF�
´ N_LTifVc�2N^HâQTiKScQ�Z³N^oPSFYfL!N§Q�ifN ÓÍScL!QR�Ûz2J`[+N�aKORN^HKJMo^Q!VXO��4ScL�}FNPORq�Sco^oPYKO�ScQ!N{d½VfOvQTifN^L�N�ZKO!SFWfo^ifN^L
r N^L!L!NPW<Q!J`ScbMbMqvQTifN�ZfJ`ScL!N^HBaKScQ!Q�NPO!WfL@HKJML!oPYfL!L�N^H�NPSFO¶b]JMNPO2J`W+Q�ifJ]L2o^iKSFafQ!NPO!xÇ�XSFWvSUHKHKJ]Q�J]VfWKScb Z³NPWfN�g)Q@d>ORVX[
QTifJML�aKORN^HKJMo^Q!VXOÁo^VXYfbMH�Z³N�oPORNPScQ�N^H_YfL!J`WfmÂSv[\N^QTifVXHB�2NlJ`W<QTORVfH)Yfo^N^H S<WfHBoPScbMb]N^H§�2O!SFWfo^i�Õ3JMbMQ!NPORJ`Wfm)�
´ JMQTiâ�2O!SFWfo^iâÕ3JMbMQ!NPORJ`Wfm)�l�2N�HKN^Q!N^o^Q!N^HÖQTifN§ZKO!SFWfo^ifN^LBdkVXOv��ifJ]o^iâQTifN¾Ó�ScL!QR�Ûz�Jy[\N aKO¶N^HKJ]o^Q�VXOBJML
ifJ]mfifb]q�SUo^oPYKO!ScQ!NF��Õ�VXO�QTifN^L!N�ZKO!SFWfo^ifN^Lv�2N_YfL!N^H�QTifN_ÓÍScL!QR�Ûz2J`[+N�aKORN^HKJMo^Q!VXO^�2SFWfH-HKJ]L�SFZfbMN^H1Q�ifN
[vScJ`WBaKORN^HKJMo^Q!VXO^�
z4ifJML�ORN^LTYfbMQ!N^H{JyWÚJ`WfoPORNPScL!N^H�aKORN^HKJMo^Q!JMVXW_Sco^oPYKO�Sco^qvdkVXO
QTifN�ZfJ`ScL!N^H_aKSUQ!Q!NPO!WfL2QTiKScQ
�ËNPO¶N�aKORN^HKJMo^Q!N^H§YfL!J`WfmBQTifNvÓ�ScL�QR�Ûz2J`[+NvaKORN^HKJMo^Q!VXO^�*SFWfH§ScbML!VBORN^LTYfbMQ!N^H�J`W�ORN^H)Yfo^N^H§J`WFQ�NPOÆd½NPO¶NPWfo^N�J`W
QTifN�[vScJ`W_aKO¶N^HKJ]o^Q�VXO^�

z4ifN4bMVXVfavaKORN^HKJMo^Q!VXO��4ScL3HKN^L!JMmXWfN^HtN^Ì¿afbMJMo^JMQ!bMq�Q!VlHKN^Q�N^o^Q3QTifN�ScbMQ!NPO!WKSUQ!J`Wfm)�cdkVXOÆ�>QRqKaKNF�FSFWfH+��ifJMbMN��
QÛqKaKNvORNPa³NPScQ!J`Wfm_aKScQ!Q�NPO!WfL�d½VfYKWfH�NPS<ORbMJ]NPO�J`W�Q�ifJ]Llo^iKSFafQ!NPOÇ��»kQ!L�SUo^oPYKO!Sco^q_VfW_Q�ifVFL!N�aKSUQ!Q!NPO!WfLP��S<WfH
VXW{b]VfWfm�ZfJ`ScL!N^H¸aKSUQ!Q!NPO!WfLlJML�}<NPORq�ifJMmXi*�3SFWfH�mFJM}FNPW�Q�ifNvL!QTScQ�N�o^VfWFQTSUJyWfN^HÑJyW QTifNvbMVXVfa§aKORN^HKJMo^Q!VXO^�
J]QloPS<W_NPSUL!JMb]q¾ZKN+N^ÌXQ�NPWfHKN^H¸Q!V�HKN^Q!N^o^Ql��ifN^Q�ifNPOlQTifN+oPYKO!ORNPW<Q�aKScQ!Q�NPO!W{J]LlVfWfNvQTiKScQ�JMQloPSFW§aKORN^HKJMo^Q
Sco^oPYKO!ScQ!N^bMqF�3z4ifN�aKS<O!ScbMbMN^b)Q!Vl�2O!SFWfo^i+Õ3JMb]Q�NPORJ`Wfm�JML@VXZ<}fJ]VfYfLP� ´ N2QTifNPORN�dkVXORN4aKORVXa³VFL!N�YfL!J`Wfm�QTifN2b]VfVXa
aKORN^HKJMo^Q!VXO3�2N4J`W<QTORVfH)Yfo^N�J`W+Q�ifJ]L2L!N^o^Q�J]VfW+J`W�S�Ó*VXVfa+Õ3JMb]Q�NPORJ`Wfm\[\N^o£iKSFWfJMLT[È[+Yfo^i+bMJyºUN/SlÓ�SUL!QR�Ûz2J`[+N
aKORN^HKJMo^Q!VXO3JML4YfL!N^HvJ`W�S��2O!SFWfo^i+Õ3JMbMQ!NPORJ`Wfmv[+N^o^iKSFWfJMLT[B� · Vc�ËN^}<NPO^�cQTifN�Ó*VfVXa+Õ3JMbMQ!NPORJ`Wfmv[+N^o^iKSFWfJMLT[
oPSFWtg)bMQ!NPO4VfYfQ�S�byS<ORmFNPOÁLTYKZfL!N^Q4Vcd@ZKO!SFWfo^ifN^L2d>ORVX[ÈQ�ifN�[vScJ`W_aKORN^HKJMo^Q!VfO^�
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G1bMVfVXa�aKORN^HKJMo^Q!VXO
JMLËYfL!N^H�Q!V�HKN^Q�N^o^QËZfJ`ScL!N^H��<dkVXOÆ�>QRq¿a³NF�F��ifJMbMN��>QRq¿a³NF�)SFWfH�SUb]Q�NPO!WKScQ!J`WfmvaKScQ!Q!NPO�WfLP�
»>W_SUHKHKJ]Q�J]VfW*��S+o^VXYKW<Q!NPO4JMLlScHKHKN^H�Q!VvQTiKSUQ�aKORN^HKJMo^Q!VXO�Q!VtHKN^Q!NPO![+J`WfN+QTifN�L�QTSFZfJMbMJ]QRqBVcd@Q�ifN�aKScQ!Q�NPO!W*�
G�L�JyW¾SBL�QTSFWfH)SFORH{g)bMQ!NPORJ`Wfm¸[\N^o£iKSFWfJMLT[Ú�EQ�ifJ]L+JML�HKVfWfNÂZ<q§ScHKHKJ`Wfm�L�N^}FNPO!Scb�g)N^bMHKLvQ!VBNPSUo£i§�2z4�'�
NPWFQTO¶qF�Ez4ifJMLËWfN^�â[+N^o^iKSFWfJMLT[B�FQ�ifNËbMVfVXa�g)bMQ!NPORJ`Wfmv[+N^o^iKSFWfJMLT[B�fWfN^N^HKL@NPWfVXYfmXi�L!Q�ScQ!N2Q!VlºXWfVc����iKScQ
QÛqKaKNlVUdËaKScQ!Q!NPO!W�Q�ifN�ZKO!SFWfo^iBJML4dkVFbMbMVc�4J`Wfm)� S<WfH_��ifNPORN�J`WBQTiKScQ�aKScQ!Q!NPO!W�Q�ifN�ZKO!SFWfo^i�oPYKO!ORNPW<Q!bMq_JMLP�
z4ifJMLlL!QTScQ!NvScbML!VBJ`Wfo^b`YfHKN^LvScbMb3QTifNvL!Q�ScQ!N�WfN^N^HKN^HÑQ!V_aKNPOÆdkVXO![ëL�QTSFWfH)SFORHÚg)bMQ!NPORJ`Wfm)��L!V�QTifN+g)bMQ!NPORJ`Wfm
[+N^o£iKS<WfJ]L�[äJML�SFZfbMN�Q!V�ScbML!V+g)bMQ!NPOÁVXYfQ4WfVXW<�>bMVfVXa�ZfJySUL!N^H�ZKO!S<Wfo£ifN^LP�

z�V§J`[vafbMNP[+NPW<Q�QTifN�g)bMQ!NPORJ`WfmÉ[\N^o£iKSFWfJMLT[Ú�2NPSco£i��2z4�'�>NPW<QTORq¾o^VXW<QTScJ`WfLvQTifN�dkVFbMbMVÀ�ÁJyWfmÑg)N^bMHKLP�
z4ifN�WXYK[+Z³NPO4Vcd3ZfJ]Q�L4dkVXO2NPSco^itg)N^bMH_JML�mFJM}FNPWBJ`W_aKS<ORNPWFQ�ifN^L!N^LP�

� �*ÎeË&Ì�ÏFÐ�ÎeÑ&s r ØPx^� � dkVXO���ifJMbMN��>QÛqKaKN�SFWfH�Ø\d½VXO/d½VfOÆ�>QRq¿a³NF�_z4ifJML+J]L+QTifNtHKJyO¶N^o^Q!JMVXW¾QTifNBZKO!SFWfo^i
QTSFºcN^L�d½VXO
QTifN+WfVXW<�>N^ÌfJ]QlaKSFORQ2Vcd3QTifN�aKScQ�Q!NPO!W*�@»ÆWfJ]Q�JySUb]J��^N^H§Q�VvQTifN�g ORL!QÁVXYfQ!o^VX[+N�VXW{S��2z4�'�
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[+JML!LP�

�&� Ñ&ÓqsIÐ r  Fx^� · Vc�¸[vS<WFq�o^VXWfL!N^oPYfQ!JM}FN2Q!J`[+N^L�QTifN2WfVXW<�>N^ÌXJMQ3VXYfQ�o^VX[+NËiKSUL0Z³N^NPW�L�N^NPW*� r ��YK[+ZKNPO
Vcd3Q!J`[+N^L�VfYfQ!o^VX[+N�Vcd@ZKO!SFWfo^iBN^jKYKScb�Q!Vj�}ÎMË&Ì�ÏFÐbÎMÑ&s*x^�3uKScQTYKO!ScQ�N^L�ScQlØ � �K�3»ÆWfJ]Q�JySUb]J��^N^H§Q�V_ØF�

� �.Ô7{)Ð ` Ô K§r  Fx^���2N^o^VXORHKL
QTifN/a³NPORJMVXH r �TØPx'Vcd Q�ifN�b`ScL!Q
o^VX[vafbMN^Q!N^H�bMVXVXa<�ÛaKSUQ!Q!NPO!W*�@»ÆWfJMQ!J`ScbMJ'�^N^H
Q!V_Ø �  K�3»«d��.Ô7{)Ð ` Ô K JML4N^jKYKScb�Q!V{Ø �  K�fQTifN�aKScQ�Q!NPO!W�JML�L�QTSFZfbMN�ZfJ`ScL!N^H��

� ��Ó��8�)Ì�Ë a�Ì��qÌ(Ð�ÎWÐbÎMÑ&s�{ r �fx^� · Vc� [vS<WFq§Q�Jy[\N^L�QTifNBaKScQ!Q!NPO�W§iKScLvORNPaKNPSUQ!N^H¸�ÁJ]Q�i§QTifN�LTSF[\N
aKNPORJMVfH��4uKScQTYKO!SUQ!N^L4ScQ�Ø��K�3»ÆWfJ]Q�JySUb]J��^N^H§Q�V � �

G�L�dkVXO�QTifNÂifJML!Q�VXORq§J`W�S�p�G�LvaKORN^HKJMo^Q!VXOÇ�@QTifNBYKaKH)SUQ!NBQ!V_Q�ifJ]L�[+N^o£iKS<WfJ]L�[ L�ifVXYfbMH1ZKN�HKVXWfN
LTaKN^oPYfb`ScQ!JM}FN^bMq�ScQ�aKORN^HKJMo^Q�Q!J`[+NF�)SFWfHBJMQ�[+YfL!Q�Z³N�ORNPaKScJ`ORN^H{JyWÚQTifNlN^}FNPW<Q4Vcd@Sv[+JMLTaKORN^HKJMo^Q!JMVXW*�2z4ifN
g)b]Q�NPO2JML/YKa³H)ScQ!N^H�ZKSUL!N^H_VXW�Q�ifNlVXYfQ!o^VX[+NlVUd0QTifN�ZKO�SFWfo£i*�

»«d3QTifNloPYKO!ORNPW<Q4VXYfQ!o^Vf[+N�JML4Q�ifNlLTSF[+NlScL4ORN^o^VXORHKN^H{J`W�QTifN��*ÎeË&Ì�ÏFÐ�ÎeÑ&s_ZfJMQP�)ScHKHBVfWfNlQ!V � Ñ&ÓqsIÐT�
�4VvV<QTifNPO4Sco^Q!JMVXW�JML�QTSFºcNPW*�

»«d@QTifN�oPYKO!ORNPW<Q�VXYfQ�o^VX[+NlJMLlHKJhÅ.NPO¶NPWFQÁdeO¶VX[ÈQTifN�VXYfQ!o^VX[+N�O¶N^o^VXORHKN^H_J`W{QTifN��*ÎeË`Ì�ÏFÐ�ÎeÑ`s�ZfJMQP���2N
SFORN�ScQ2QTifNlN^ÌfJMQ�Vcd3QTifN�aKScQ�Q!NPO!WBSFWfHBQTifN"d½V<b]bMVc�4J`Wfm�O!YfbMN^LlSFaKafbMq �

� »«d � Ñ`ÓIsIÐ@JML�N^jKYKScb�Q�V<�.Ô7{)Ð ` Ô K �KJ`WfoPORNP[+NPW<Q��¶Ó!�8�)Ì�Ë a�Ì��IÌ)Ð�ÎñÐ�ÎeÑ`s�{<�@Î�QTifNPOR�4JML!N
��Ó��8�)Ì�Ë a�Ì��qÌ(Ð�ÎWÐbÎMÑ&s�{�J]LÁo^b]NPS<ORN^H��

� »«d � Ñ`ÓIsIÐ@JML/WfVfW<�M�^NPORV)���4Ô|{(Ð ` Ô K JML4L!N^Q4Q!VtQTifNl}ÀScb`YfN�JyW � Ñ`ÓIsIÐËSFWfH � Ñ&ÓqsIÐ@JML�o^bMNPSFORN^H��

� »«d � Ñ&ÓIsqÐlJML+�^NPORV)��Q�ifJ]L�J`WfHKJ]oPSUQ!N^L+QTiKScQlQTifN�aKSUQ!Q!NPO!W{oPSFWKWfVFQ+ZKNvVUd�Q�ifN�QRqKaKNvJ`WfHKJMoPScQ!N^H�Z<q
�*ÎeË&Ì�ÏFÐ�ÎeÑ&sE�$�.Ô7{)Ð ` Ô K JML�o^bMNPSFORN^H�� � Ñ&ÓIsqÐ
JML�L!N^QÁQ!V+VXWfNF���}ÎMË&Ì�ÏFÐbÎMÑ&s{J]L�J`WF}<NPORQ!N^H��

z4ifNÂaKO¶N^HKJ]o^Q�J]VfW¾Vcd4QTifN�bMVfVXa g)b]Q�NPO�JML+ScbM��S�qfL�mFJM}FNPW¾Z<q�Q�ifNvdkVFbMbMVÀ�ÁJyWfm{dkVXO![+Yfb`S r zÁifN s �>bMJ`ºcN
WfVFQTScQ!JMVXW
{�{IJMLlYfL!N^H_Q�V�J`WfHKJMoPScQ!NvS+o^Vf[vaKSFO!ScQ�VXO!x^�
p@ORN^HKJMo^Q!JMVXW�{ r!r � Ñ&ÓqsIÐZ{�{D�.Ô7{)Ð ` Ô K x2Gl� n ��Îlz r � Ñ`ÓIsIÐ�{�{+Ø � �<x!x ° Îl�>�}ÎMË&Ì�ÏFÐ�ÎMÑ&s
z4ifJMLlN^j¿YKScQ�J]VfW§[+NPSFWfLlQTiKSUQ�Jhd4�2N\S<ORNvScQ�Q�ifN\a³VFJ`WFQ���ifNPORN+QTifNvaKScQ!Q�NPO!W{o£iKSFWfm<N^H�HKJ`ORN^o^Q�J]VfW§b`ScL!Q
Q!J`[+NF�*�2N�aKORN^HKJMo^Q�S�o^iKSFWfmFN+J`W{HKJ`ORN^o^Q!JMVXW*�+Î�QTifNPOR�4JML!NF�Í�ËN+aKORN^HKJMo^Q�QTiKSUQ��2N+�4JMbMb3o^VXWFQ�JyWfYfNvmFV<JyWfm
JyWtQTifN�oPYKO!ORNPW<Q2HKJyO¶N^o^Q!JMVXW*�3Õ YKO¶QTifNPO![+VXO¶NF�XJhd � Ñ&ÓqsIÐ3JMLËL�ScQTYKO!ScQ�N^Hv�2N��4JMbMb*o^VXW<Q!J`WXYfNlaKORN^HKJMo^Q!J`Wfm�Q�ifN
oPYKO!ORNPW<QlHKJyO¶N^o^Q!JMVXW*��»½dËoPScbMoPYfb`ScQ!J`Wfm�QTifN�aKORN^HKJMo^Q!JMVXW r VXWfN� ��ÛZfJMQ�o^VX[vaKSFO!SUQ!VXO^��VXWfN+G/� n ��SFWfH§VfWfN
° Îl�ðmXScQ!NPx"J]L+VXW QTifN�oPO¶J]Q�J]oPSUb�aKSUQTi*��QTifNÂaKO¶N^HKJ]o^Q�J]VfW¾oPSFW¸Z³N�oPSUb]oPYfb`ScQ�N^H1ScQ�QTifNvQ!J`[+N�QTifN�b]VfVXa
g)b]Q�NPO2JML/YKa³H)ScQ!N^H�S<WfH_L!Q!VfORN^H�J`WÚQTifN��2z4�âScQ4Q�ifNlo^VFL!Q4Vcd�VXWfN�N^ÌfQTO!S+ZfJMQ/a³NPO��2z4�'�>NPW<QTORqF�
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Ó*VfVXa
p@ORN^HKJMo^Q!VfO zÁiKORN^LPØ z4iKO¶N^L � ufQTS<Zfb]N Î�QTifNPO

r �l� p@x � �@J`ScL�N^H
ÔlLTiKSFO¶N�� Ý � r � ���Xx  Ø Ø �
Ô"LTiKSFORNvØ�� Ý � r � ���Xx Ø � Ø Ø��
Ô"LTiKSFORN"�&� Ý � r � ��$Fx Ø � � ���
p�G�Ld� Ý � r ØF�� Fx � Ø  
p�G�L�Ø�� Ý � r ØF�� Fx � Ø Ø �
p�G�LQ�&� Ý � r ØF�� Fx  Ø Ø �

p�G�LTÜFÔlL�iKSFORN"$ Ý � r ØF��$Fx Ø�� Ø ���
p�G�LTÜ<ÔlLTiKSFO¶N"� �+Ý � r ØF��$Fx Ø�� Ø ���
p�G�LTÜFÔ"LTiKSFORN+Ø � $ Ý � r ØF�`Ø��Fx Ø�� �  �
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G�bMQTifVXYfmfi�QTifNvbMVfVXaÚg)b]Q�NPOl�4JMbMbËScbM�4S�qXLlm<NPWfNPO!ScQ!NvSBaKORN^HKJMo^Q!JMVXW*��QTifJML�aKORN^HKJMo^Q!JMVXWÑ�4JMbMb@VXWfbMq§ZKN
YfL!N^H�dkVXOvZKO!S<Wfo£ifN^Ltd½VfO+��ifJMo£iµQTifNBg)bMQ!NPO�aKORN^HKJMo^Q!VXOtJML�bMJ`ºcN^bMq�Q�V¸ZKN�}FNPORq�Sco^oPYKO!SUQ!NF��Õ�VXO�QTifN^L!N
ZKO!SFWfo^iBJ`WfL!QTSFWfo^N^L��*QTifN�g)b]Q�NPOlaKORN^HKJMo^Q!VXOÁJ]L�YfL�N^H S<WfH�Q�ifN�YKaKH)SUQ!N+Q!V�Q�ifN�o^VXW<}FNPW<Q!JMVXWKScb3aKORN^HKJMo^Q!VXO
J]L�J`WKifJyZfJMQ!N^H�Q�VÂORN^H)Yfo^N�aKScQ!Q!NPO!W�ifJML!Q!VfORq_QTS<Zfb]NtJyW<Q!NPOÆdkNPORNPWfo^NF�+Õ�VXO�VXYKOÁg)bMQ!NPORJ`Wfm§[+N^o^iKSFWfJMLT[B��Q�ifN
HKN^o^J]L�J]VfW_VfW���ifN^QTifNPOÁQ!V�YfL!NlQTifN"g)bMQ!NPO4Q�V\aKO¶N^HKJ]o^Q�StZKO!SFWfo^i�HKNPaKNPWfHKLlVXWÚQTifN�aKORN^}fJ]VfYfL/Z³NPiKSP}fJMVXO
Vcd0Q�iKScQ4ZKO!SFWfo^i*�

z4ifN@HKN^o^JML!JMVXW�VcdK��ifN^QTifNPOÍQ!V4NPWfmXSUmFN3QTifN3g)bMQ!NPOÍJML0[tScHKNËZ<q�N^ÌKSF[+J`WfJ`WfmlQTifN3L!Q�ScQ!N�dkVXO*QTifN2ZKO!SFWfo^i
JyW�Q�ifN/�2z4���K�2O!SFWfo^ifN^L�S<ORN�HKJM}fJMHKN^H_J`WFQ�VvL!QTSFZfbMNlZfJ`ScL!N^H_SFWfHBVFQ�ifNPO@ZKO!SFWfo^ifN^LP�3Õ�VXO
L!QTSFZfbMNlZfJ`ScL!N^H��
QTifN+g)bMQ!NPOl�ÁJ]bMb4ZKN�NPWfmXScm<N^H§Jhd � Ñ&ÓqsIÐlJML�b`SFORmFNPO"QTiKSFW�VfOlN^jKYKScb3Q!V�S�Q�iKORN^LTifVFbMH��Bz4ifJML+QTiKORN^LTifVFbMH
HKNPaKNPWfHKL�VfW_Q�ifN\aKO¶N^HKJ]o^Q�VXOlQTifN+bMVfVXaÚg)b]Q�NPOlJML�SFaKafbMJMN^H¸Q!V���SFWfH�J]Llm<J]}<NPW�J`W�QTifN��TufQTSFZfbMNv�
J`ScL!N^H �
o^VFb`YK[vW§VUdÁz�SFZfbMN±�K�`Ø � �vÕ�VXOlVFQ�ifNPO�ZKO!SFWfo^ifN^LP�3Q�ifN+g)bMQ!NPO�oPSFW¸Z³N�NPWfmfScmFN^H¾JyWÑVXWfN�Vcd4QR�ËVB�4S�qfLP�
ÎlWfNlJ]LÁJ d � Ñ&ÓIsqÐ
JML�b`SFORm<NPO@Q�iKSFWvVfO2N^j¿YKSUb Q�V\S�QTiKO¶N^LTifVFbMH�SFWfHBWfVvHKJ`ORN^o^Q!JMVXWÚo£iKS<WfmFNlJML�aKORN^HKJMo^Q!N^H��
z4ifJMLlQTiKORN^LTifVFbMH�JMLlmFJM}FNPW{J`W_Q�ifN¶��Î�QTifNPO � o^VFb`YK[vW*�lÕ3J`WKScbMbMqF��QTifN�g)bMQ!NPO�oPSFW{ZKNvNPWfmXSUmFN^HBdkVXOÁb]VfVXa
aKScQ!Q!NPO!WfLÁdkVXO4��ifJ]o^i{�2N\Z³N^bMJ]N^}<N�QTifN�bMVXVXa�aKORN^HKJMo^Q!VfOlQ!VBZKN+}FNPORq_SUo^oPYKO!ScQ!NF�lz4ifN^L!NvSFO¶N�JMHKNPW<Q!Jhg)N^H
J d3QTifN�a³NPORJMVXH�SFWfH_WXYK[+Z³NPO2Vcd3Q!J`[+N^L4QTifN�aKScQ�Q!NPO!W�iKScL�ORNPa³NPScQ!N^H_SFORNlb`SFO¶mFNPO2QTiKSFWtVXO2N^jKYKScb*Q!VvVfWfN
Vcd4QÛ�2V�L!N^Q!L�Vcd4QTiKORN^LTifVFbMHKLP�{z4ifN+g ORL!Q�L!N^Q�iKSUL�VXWfN�QTiKORN^LTifV<b]H d½VXO"QTifN�a³NPORJMVXH r �4Ô|{(Ð ` Ô K �IØPx
SFWfHÂS<WfVFQTifNPO�dkVXO
QTifN�WfYK[+ZKNPO2VUdÍO¶NPaKN^Q!JMQ!JMVXWfLP�2z4ifJML2QTiKORN^LTifV<b]HBJML2mFJM}FNPWtJ`W�QTifN�o^V<byYK[tWo�Tz4iKORN^LPØ � �
z4ifN�L�N^o^VXWfH�QTiKORN^LTifV<b]H¾JML+dkVXOlQTifNBWfYK[�Z³NPO+Vcd�ORNPa³N^Q!JMQ!JMVXWfL�VfWfb]q H ¤ SFWfH¾J]L+mFJM}FNPW¾J`W¾QTifN�o^VFb`YK[vW
K2¦ ¾ R&Tz����PWTe[zc�^zTeN`kFY�kFTba3p:fg[zYg���#¿&Y�PWPWTe[WN&^qPSR`YFPIR`YgjFT<[MTM¿#TbYFPWT�adPSR`T�^WYFX3TzN)_`X�U�Te[�f\[�X3fg[MT0PSc�X3Tb^�PSR&YgN8PSR&T�^WTbVbfgN&a
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�Tz4iKORN^L ��� �
G�L2SFW�N^Ì¿SF[tafb]NF�<dkVXO�QTifN�Ø�� Ý ��ÔlLTiKSFO¶NËo^VfW<g)mXYKO!ScQ!JMVXW*�<QTifN
g)bMQ!NPO
�4JMb]b*ZKN4NPWfmfScmFN^H+dkVXO3ScbMbKL!QTSÀ�

Zfb]N+ZfJ`ScL!N^H_ZKO!SFWfo^ifN^LP�3Õ�VXO2VFQ�ifNPOËZKO�SFWfo£ifN^LÁJ d r � Ñ`ÓIsIÐcb¹Ø��Fx2SFWfH_��Îlz r � Ñ&ÓqsIÐ�{�{>�.Ô7{)Ð ` Ô K x^�
z4ifN�g)bMQ!NPO4�ÁJ]bMb3ScbML!V�Z³N�NPWfmXScm<N^HBJ d!�
r!r ��Ó��8�)Ì�Ë a�Ì��IÌ)Ð�ÎñÐ�ÎeÑ`s�{db � xgÒ~�U� r!r �4Ô|{(Ð ` Ô K �¹ØPxebx�fx!x�fga r �¶Ó!�8�)Ì�Ë a�Ì£�qÌ)ÐbÎWÐ�ÎeÑ&s�{dbÖØ � x
z4ifNloPORJMQ!JMoPScb3aKScQTi�Vcd3QTifJML�JML�VXWfN�[vScmfWfJ]Q�YfHKN�o^VX[vaKS<O!ScQ!VXO r SUb]Q�ifVXYfmXi�JMQ�oPS<WBZKN�L�Jy[tafb]Jhg)N^H¸SUL4�2N
SFORNlo^VX[vaKS<ORJ`Wfm�Q!VvS\g)ÌXN^H{}ÀScb`YfNPx^��VXWfN�SFWfH{mXScQ!NF��SFWfHBVXWfN�VfO2mXScQ!NF�
»«d@QTifJML4L!Q�J]bMb3ORNP[vScJ`WfL�VXWBQ�ifN
oPORJMQ!JMoPScb@aKScQTi*�*QTifN+HKN^o^JML!JMVXWÑoPSFW�ZKN�[tScHKN+��ifNPW{QTifN+o^VXYKWFQ�NPORL�SFORN+YKaKH)ScQ!N^H���SFWfH�L!Q!VXO¶N^H�J`W�Q�ifN
�ËzÁ�1SUQ4QTifNlo^VFL!QÁVcdEVXWfN+ZfJ]Q�aKNPO��ËzÁ�3�>NPW<QTORqF�

z4ifN§QTiKORN^L�ifVFbMH¼}cScb`YfN^L�J`W¹z�SFZfbMNx�K�`Ø � SFORN¸WfV<QBmXYKSFO!SFW<Q!N^N^HâQ!V�Z³N¸VXafQ�Jy[tScbk� n YfN§Q!V�Q�ifN
byS<ORmFNvWXYK[+Z³NPOlVcd4aKVFQ!NPW<Q!J`Scb3QTiKO¶N^LTifVFbMH§o^VX[+ZfJ`WKScQ!JMVXWfLP�Íd>YfbMb@L!J`[+Yfb`ScQ!JMVXW�Vcd4ScbMb3o^VX[+ZfJ`WKScQ!JMVXWfL+�4ScL
WfVFQÂa³VFL!L!J`ZfbMNF�Òz4ifN�QTiKO¶N^LTifVFbMHKLB�2NPORN�mFNPWfNPO!ScQ!N^HâZFqâS¸aKO¶VFmXO!SF[ QTiKScQBYfL!N^HâH)ScQTSÑVcd�QTifN�QRq¿a³N
aKORN^L!NPW<Q!N^H�J`W�Õ3JMmXYKORN^L8�K�º lQTiKORVfYfmXi*�³�`Ø � ��z4ifJML�aKORVFmXO�SF[ÐN^}cScb`YKScQ!N^H_ScbMb�aKVFL�L!J`Zfb]N�o^VX[+ZfJ`WKScQ!JMVXWfL2Vcd
QTiKORN^LTifVFbMHKL2Q!V�HKN^Q!NPO![+J`WfN���ifJMo£i��2VXYfbMHvqfJMN^b]H{QTifN�Z³N^L!Q2VÀ}<NPO!ScbMb a³NPOÆd½VfO![vSFWfo^N4Jhd0SUb]b*QTifN�aKORN^HKJMo^Q!JMVXW
Sco^oPYKO!Sco^qlJ`[vaKORVc}FNP[\NPWFQ!L3SFWfH�JyW<Q!NPOÆdkNPORNPWfo^N4ORN^H)Yfo^Q!JMVXWfL3�2NPORN
N^Ì¿SUo^Q!bMq�ScL3[+NPScLTYKO¶N^H�� · VÀ�2N^}FNPOÇ�PH)YfN
Q!V+QTifN�o^VX[tafb]N^Ì_WKSUQTYKORNlVcd@ZKO!SFWfo^iBJ`W<Q!NPOÆdkNPORNPWfo^NF�)VfWfN�oPSFWBWfVFQ�Sco^oPYKO!ScQ!N^bMqBN^}cScb`YKScQ!N���ifN^QTifNPO4Q�ifN
HKN^L!QTO!Yfo^Q!JM}FN�J`WFQ!NPOÛd½NPORNPWfo^N�oPSFYfL!N^H�ZFqBS+mXORVfYKa�Vcd'ZKO�SFWfo£ifN^L��4JMbMbEHKJMLTS<aKaKNPSFOÁ��ifNPWBQ�ifVFL!N�ZKO!SFWfo^ifN^L
SFORN�ORNP[\VÀ}<N^H+deO¶VX[ÐQTifNlaKORN^HKJMo^Q!VXOÇ�0zÁifN�J`W<Q!NPOÆdkNPORNPWfo^NlVcd�VFQTifNPO
ZKO!SFWfo^ifN^LËo^Vf[vaKN^Q!J`Wfm�dkVXO3QTifN�LTSF[\N
aKScQ!Q!NPO!W+ifJML!Q!VfORq�QTS<Zfb]NÁNPWFQTO¶J]N^L2[vS�q�Z³N�ORN^o^b`ScL!L!Jhg)N^HBScL@HKN^L�QTO!Yfo^Q!JM}FN4��ifNPWvS�mXORVXYKa�Vcd�ZKO!SFWfo^ifN^LËSFO¶N
ORNP[+Vc}FN^H���G�bMQTifVXYfmXi\QTifN4QTiKORN^L�ifVFbMHKL@mFJM}FNPWvifNPO¶N4oPSFW+WfVFQ@ZKNÁmXYKSFO!SFW<Q!N^N^H+Q!V�Z³N4VXafQ!J`[vScbk�<HKJ Å�NPORNPW<Q
[+N^QTifVfHKL�Vcd3o^ifVXVFL�JyWfm�QTiKORN^L�ifVFbMH_}ÀSUbyYfN^Ll�2NPORN�QTORJMN^H�S<WfH_JMQ�JMLlYKWfbMJyºUN^b]q�QTiKSUQ4mXORNPScQ�ScHK}ÀSFWfo^N^LloPS<W
ZKN�[tScHKNF�

»kQ@JML2WfVFQ3VXafQ!J`[vScbKQ�V/YfL!NÁQTifN4LTSF[\NËQ�iKORN^LTifVFbMHKL3dkVXO3Z³VFQTi+p�G�L2SFWfH�ÔlL�iKSFORN@J`WtQTifN4p�G�LTÜ<ÔlLTiKSFO¶N
iFqKZKORJMH����@q�YfL!J`Wfm¾HKJ Å�NPORNPW<QvQTiKO¶N^LTifVFbMHKL+dkVXO"g)b]Q�NPORJ`WfmÉaKORN^HKJMo^Q!JMVXWfLtd>ORVX[ QTifN^L!NBQR�2V§aKORN^HKJMo^Q!VXORLP�
aKORN^HKJMo^Q!JMVXW§Sco^oPYKO!SUo^qBo^VXYfbMH¸ZKN+J`[vaKORVc}FN^H{d>YKORQTifNPO^��z4ifJML�J`[vaKORVc}FNP[+NPW<Q��ËVfYfb]H�o^VX[\N�ScQlSvL�b]JMmXi<Q
JyWfoPO¶NPScL!N�J`WÚo^VX[vafbMN^ÌXJMQRqF�*SFWfHBJML/WfVFQÁN^}ÀScb`YKScQ!N^HÚdeYKO¶QTifNPO^�
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z4ifN�J`[vaKORVc}FNP[\NPWFQ2d>ORVX[9ScHKHKJ`Wfm�bMVfVXa�g)bMQ!NPORJ`WfmBQ!V�SvaKORN^HKJMo^Q!VXOÁJML�N^}cScb`YKScQ!N^H§ifNPORNF�2z4ifN�ZKScL�N
aKORN^HKJMo^Q!VXORL+QTiKScQvSFO¶Nvo^VX[vaKSFO¶N^H�ScmXScJ`WfL!Q+SFORNBÔlLTiKSFO¶NÂSFWfH�p�G�LvaKORN^HKJMo^Q!VfORL�YfL!J`Wfm�Ø)���ËØ��K��VXOvØ�$
ZfJ]Q�L@Q!VlJ`WfHKN^Ì�QTifN�p · zl�FSFWfH�p)G�LTÜFÔ"LTiKSFORN�iFqKZKORJMHKLËYfL!J`Wfm+QTifN^L!N�aKORN^HKJMo^Q!VXORL4ScL3o^VX[taKVXWfNPW<Q!LP�3z4ifN
PSR�[MTb^SR`f\��a�[MTbkFYg[Ma(��T�^W^0f\pqPSR`T0¿#Te[Wc�f)a#r
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Ô"LTiKSFORN p)G�L p�G�LTÜFÔlL�iKSFORN
L!J��^N WfVXO�[ g)bMQ!NPO bMVXVfa L!J��^N WfVXO�[ g)bMQ!NPO bMVXVfa L!J��^N WfVXO![ g)bMQ!NPO bMVXVfa
�  ³�`Ø�� �K���#$ �K���#�  K��� �³�� #� �K���&� �K��� � Ø)� �³�`Ø�� �)��� � �)�� #$
Ø�� �³���&� �K� � � �)��$&� �F� �³���&� �K��$#� �K�� � �#� ���`Ø�� �)� � Ø �K��$#$
�&� �³� � � �)�� &� �)���#� �#� �³���#� �K� � $ �K�`Ø� Ø��#� �³���#� �K���³Ø �K�`Ø��

ú4- 5�/21|ð��S I �¡ ��7¯§ ¬ = 1¢­ 7S®&¨�72¤�´±=�-¢¨ 1 ¤q¦��
§&³z-q= 1 '¢�2ù
§
'#-z´ ­ �2ù
§.hq�
§&³z-q= 1�� 
�´qò / ¨ 1 = 1¢­
¬ = 1¢­ 7S®&¨)¤z=`§�'z-q§�© 1µ/S/ -q§ ¬ = 1µ­ 7S®&¨)¤�=&§+;�§�7ñ´�9�-±= 1 9�; / -q=�-z´ ­ - / ¤z¤ ¬ ò / ¨ 1 =
-q= 1 §�³�¤¢©¸´ � �>7µ1 1 §�-q= 1 7W´�ý�	

o^VXW<g)mXYKO!ScQ�J]VfWfLËYfL!N^Htd½VfO�NPSco£i\Vcd�QTifN4L!J`WfmFbMN�L!o£ifNP[\N/aKORN^HKJMo^Q!VfORL@�2NPORN4Q�ifN4VXafQ!J`[vScb�VXWfN^L@JMHKNPW<Q!Jhg)N^H
JyW+z�SFZfbMN3�)�`ØF�ÍÕ)VXOÍQTifN4p�G�LTÜ<ÔlLTiKSFO¶NËi<q¿ZKORJMH��<NPSco£i"Vcd)QTifN2o^VX[va³VXWfNPW<Q!L@iKScH�S�L�JyWfm<b]N4p · zl��Õ3J`WKScbMbMqF�
QTifN4g)bMQ!NPO�SFWfH�bMVXVXatg)bMQ!NPOÁ�2NPORNlZKVFQTiBSUHKHKN^HBQ!VvaKORN^HKJMo^Q!VXORL4�ÁJ]Q�i�VXWfbMqÂS�L!J`WfmFbMN�p · zâScLÁQTifJML4mXS�}FN
QTifN�ZKN^L!QlORN^LTYfbMQ!L��

z4ifN�aKNPOÆdkVXO![tSFWfo^NlVcd0ScbMb*QTifN�aKORN^HKJMo^Q!VfORLP�fJ`Wfo^byYfHKJ`Wfm{}FNPORL!JMVXWfL4YfL!J`Wfm�SvWfVfO![vScb³g)b]Q�NPO2VXO2S�b]VfVXa
g)b]Q�NPO�SFO¶N_mFJM}FNPWµJyWâz�SFZfbMN|�K�`ØFØtdkVXOvQ�ifN_QTiKORN^N{HKJhÅ.NPO¶NPWFQ�L!J��^N^LP�¹�ÁVFQ!N_Q�iKScQvQTifN�p)G�LBaKORN^HKJMo^Q!VXO
J]LBb`SFO¶mFNPO�QTiKSFWâS�ÔlL�iKSFORN�aKO¶N^HKJ]o^Q�VXOB�4JMQTi-L!J`[+JMb`SFO{L!J��^N¸p · z2L��Òz4ifJMLBJML�ZKN^oPS<YfL!N§QTifNPORN�JML�S<W
ScHKHKJMQ!JMVXWKScblo^VFL!Q�dkVXO�QTifN§ifJML!Q!VfORq�J`W<dkVXO![vScQ�J]VfW¹YfL!N^H¹ZFqâQTifN§p�G�L_aKORN^HKJMo^Q!VXO^�äz4ifNPO¶N S<ORN{d½VXYKO
o^VFb`YK[vWfL2dkVXO
NPSco£i�VUdEQTifN�aKORN^HKJMo^Q!VXO¶LP�@z4ifN�g ORL�QËo^V<byYK[tW*���!L!J��^N � �Km<J]}<N^L4QTifNlL!J��^NlVcdEQ�ifN�YKW<g)b]Q�NPORN^H
o^VXW<g)mXYKO!ScQ�J]VfW*�0zÁifNPORN4JML4SFWvScHKHKJMQ!JMVXWKScb�o^VFL!Q
Vcd@Ø��TØF��� Ý �ÑdkVXO3Q�ifN2g)bMQ!NPORN^H�o^VXW<g)mXYKO!ScQ�J]VfW*�EÕ�VXO3Q�ifN
b]VfVXaÂg)b]Q�NPORN^H�o^VXW<g)mXYKO!ScQ�J]VfW*�KQTifN�SUHKHKJ]Q�J]VfWKScbEo^V<L!Q�JML�� Ý ��� zÁifN�L!N^o^VXWfH�o^VFb`YK[vW*�4�TWfVXO�[ � �KmFJM}FN^L
QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfW¹O!ScQ!NBVUd�QTifN�YKW<g)bMQ!NPORN^Hâo^VXW<g)mfYKO!ScQ!JMVXW*�¹z4ifN{QTifJ`ORHâo^VXW<g)mXYKO!SUQ!JMVXW*���Rg)bMQ!NPO � �
mFJM}FN^LvQTifN_[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O!ScQ�N�VcdlQTifN_aKORN^HKJMo^Q!VfOvYfL!J`Wfm¸S�L!Q�SFWfH)SFORH�WfVXW<�>bMVXVfa¾g)bMQ!NPO^��z4ifN�g WKScb
o^VFb`YK[vW*���!bMVfVXa � �KmFJM}FN^L�QTifN�[+JMLTaKO¶N^HKJ]o^Q�J]VfW�O�ScQ!NlVcdEQ�ifN�aKORN^HKJMo^Q!VXOÁYfL!J`WfmÂS+bMVfVXa�g)bMQ!NPOÇ�

G�L+JMLvLTifVc��WÑJ`W¸z�SFZfbMN±�K�`ØFØ<�EQ�ifN�bMVfVXa�g)bMQ!NPOtORN^H)Yfo^N^L+QTifN_WXYK[+Z³NPO�VUd/[+JMLTaKORN^HKJMo^Q!JMVXWfL+d>ORVX[
ÔlLTiKSFO¶N/Z<q�Ø���� � � Ù HKNPaKNPWfHKJ`WfmBVXW�QTifNlL!J��^NF�)S<WfHBJy[taKORVc}FN^L�Z<q� ���$ Ù Vc}FNPO2YfL!J`Wfm�StWfVXO![vScb�g)bMQ!NPO^�
z4ifNBJ`[vaKORVc}FNP[+NPW<Q+VÀ}<NPO�p�G�LvJML*�U��� Ù �@SFWfH � �M� Ù VÀ}<NPO�Q�ifN�g)b]Q�NPORN^H1p�G�LP�¾~�VfORN�NPWfo^VfYKO!ScmFJ`Wfm
QTiKSFWtQTifN/p�G�L4ORN^LTYfbMQ!LP�KQ�ifN�J`[vaKORVc}FNP[\NPWFQ2Vc}FNPO@p�G�LTÜFÔ"LTiKSFORN�JMLÆ�À�� Ù �4JMQTiBS"����� Ù J`[vaKO¶VÀ}<NP[+NPWFQ
VÀ}<NPO�S{g)bMQ!NPORN^H�p�G�LTÜFÔ"LTiKSFORNF�ÑG�bMQTifVXYfmfi¾QTifN�J`[vaKO¶VÀ}<NP[+NPWFQtVÀ}<NPO�p�G�L�ÜFÔlLTiKS<ORNF�3��ifJMo^i¾oPSFW�ZKN
o^VXWfL!JMHKNPORN^H¾Q!V_ZKNBSBQTO�Yfb]q�L!Q�ScQ!N+Vcd4QTifN�SFO¶Q�aKORN^HKJMo^Q!VXO^��JML�VXWfbMqÈ�À�� Ù �*QTifNPORNtJ]L+bMJMQ!Q!bMNBScHKHKJMQ!JMVXWKScb
o^VX[vafbMN^ÌXJMQRqBJ`W_ScHKHKJ`Wfm�QTifNlbMVXVfa�g)bMQ!NPOÁQ!V+QTiKScQ�aKORN^HKJMo^Q!VfO^�

z4ifN+g)bMQ!NPORN^H¸S<WfH�bMVfVXa{g)bMQ!NPORN^HÑo^VXW<g)mXYKO!ScQ�J]VfWfL�SFORN+L!bMJMmXiFQ�b]q�b`SFORm<NPO�QTiKSFW{QTifN+o^VXO!ORN^L�aKVXWfHKJ`Wfm
YKW<g)b]Q�NPORN^H1aKORN^HKJMo^Q!JMVXWfL��É»ÆW¾Õ3JMmXYKORN
�K�`Ø � ��QTifN_[\J]L�aKORN^HKJMo^Q!JMVXW�O!SUQ!N^L+Vcd/ÔlL�iKSFORNBaKORN^HKJMo^Q!VXORL+�4JMQTi
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�8729�;�= 1¶ð��S ¢��¡ ÿ�¤�¤ ¬ ò / ¨ 1 = ¬01 =�¦M¤z=#£�-z´�® 1 ¤�´��
§&³z-q= 1

SFWfH��ÁJ]Q�ifVXYfQ4QTifN�QR�ËV�g)bMQ!NPORJ`Wfm�[\N^o£iKSFWfJMLT[\L�SFORN�mXO!SFaKifN^H_SUo^o^VXORHKJ`WfmvQ!V+L!J��^NF�@z4ifNlJ`[vaKO¶VÀ}<NP[+NPWFQ
JyW¾[+JMLTaKORN^HKJMo^Q!JMVXW-O!ScQ!N+Vcd4QTifN�bMVXVfa�g)bMQ!NPO�Vc}FNPOlQ�ifNvL!QTSFWfH)S<ORH�g)bMQ!NPO�JML\SUby[\VFL!Q�o^VfWfL!QTSFW<QldkVXOlQ�ifN
QTiKORN^N�L�J'�^N^L�� · Vc�2N^}FNPO^�³dkVXO4L�[vScbMb0aKO¶N^HKJ]o^Q�VXORLP�*QTifNvScHKHKJMQ!JMVXWKSUb@iKSFORHK�4SFORN+ORN^j¿YfJ`ORN^H�Q!V�J`[vafbMNP[+NPW<Q
QTifNlbMVXVXaÚg)bMQ!NPOÁo^VXYfbMH�aKORVc}fJMHKN�d>ScJ`ORbMqBLTYKZfL!Q�SFWFQ�JySUb�J`[vaKORVc}FNP[+NPW<Q!L4Q!VtQTifN�ZKScL�N�aKORN^HKJMo^Q!VXOÁJyWfL�Q!NPScH��
Õ)VXO�b`SFORm<NPO3aKORN^HKJMo^Q!VXORLP�fQTifN�� Ý ��YfL!N^HÂZ<q�Q�ifN4bMVXVXataKORN^HKJMo^Q!VXO2SFORN2bMN^L!L@J`[va³VXORQTS<WFQP�3»eQ@JML@QTifNPO¶N�d½VXO¶N
WfVFQ/YKW<Q!JMb3L!J��^N^L�VUd/Ø�� Ý �IVXO�[+VXORN+QTiKScQ�QTifN+bMVXVfaBg)bMQ!NPO"JML�ORNPScbMbMq SUQ!QTO!Sco^Q�J]}<NF��Õ�VXOlZKNPWfo^iK[vSFO�ºFLP�
LTYfo£iBSULËm<o^o�SFWfHBmFV)�fQTiKScQ4iKS�}FNlS�byS<ORmFN�dkVXVFQ�aKORJ`WFQP�fQTifNlJ`[vaKO¶VÀ}<NP[+NPWFQ
d>ORVX[ÈYfL!J`Wfm�S+bMVfVXatg)bMQ!NPO2JML
byS<ORmFNPO^�

��Dcb ï+B�� ���2� $

»>WBQ�ifJ]LÁo£iKSFafQ�NPO^�K�2N�N^ÌKSF[+J`WfN^H{QTifNlN^ÌXN^oPYfQ�J]VfW_aKScQ!Q�NPO!WfL2Vcd'ZKO�SFWfo£ifN^L��)SFWfH_ifVc�âQTifNlVXYfQ!o^VX[\N
Vcd'S+ZKO!S<Wfo£iÚJ]LÁo^VXO!ORN^b`ScQ!N^H{Q!V+JMQ!L/aKO¶N^}XJMVXYfL�VXYfQ!o^VX[\N^LP�

ÎlWfN�Vcd4QTifNtg WfHKJ`WfmFL+�4ScL�QTifN�SFZKYKWfH)SFWfo^N�Vcd�ZKO!SFWfo^ifN^L�Q�iKScQloPSFW¾ZKN�o^VXW<g)HKNPWFQ�b]q¾aKORN^HKJMo^Q!N^H
YfL!J`Wfm a³NPOÆ�ÛScHKH)ORN^L�L�J`W<dkVXO![vSUQ!JMVXW§ScbMVXWfNF�3SFWfH§Q�iKScQ�QTifN^L�N�ZKO!SFWfo^ifN^L+oPSFW�NPScL!JMbMq¸Z³N�JMHKNPW<Q!Jhg)N^H�HKqF�
WKSF[+JMoPScbMbMqF��ufQTSFZfbMNvZfJ`ScL!N^H��3SFWfH§ifJMmXi�o^VXW<g)HKNPWfo^NBORNPa³NPScQ!J`Wfm�aKScQ�Q!NPO!WfLlQTiKScQlSco^o^VXYKW<Q�dkVXO��%� Ù Vcd
ScbMb@ZKO!SFWfo^ifN^L�SFORN+Vc}FNPO��#�³��� Ù aKORN^HKJMo^QTSFZfbMNF�B»>W§ScHKHKJMQ!JMVXW*��QTO�SFWfL!JMNPWFQ�ZfJ`ScL�N^H¸ZKO!SFWfo^ifN^L�QTiKSUQ�iKSP}<N
ORNPaKNPScQ�N^H_QTifN�LTSF[+N�VXYfQ!o^VX[+N"� � VXO4[+VfORN�Q!J`[+N^LlSco^o^VXYKW<QÁd½VXOÁSFWfVFQTifNPOlØ� Ù VcdËScbMbEZKO�SFWfo£ifN^L�S<WfH
SFORN4Vc}FNPO4�#� Ù aKO¶N^HKJ]o^Q�SFZfbMNF�Ëz4ifN�JMHKNPS�VcdEYfL!J`Wfm\S�L!NPaKS<O!ScQ!N�aKO¶N^HKJ]o^Q�VXO'd½VXO'QTifN^L!N�ZKO�SFWfo£ifN^L��XL�V�QTiKScQ
VFQTifNPO4aKORN^HKJMo^Q!JMVXW{ORN^L!VXYKO¶o^N^L�oPSFWBZ³N�YfL!N^HÚd½VfOËiKS<ORHf�>Q!Vc�ÛaKORN^HKJMo^QlZKO!SFWfo^ifN^L�JML�S<aKaKNPScbMJ`Wfm)�

p�NPOÆ�ÛScHKH)ORN^L!L�aKScQ!Q!NPO!W¾YfL!NB�4ScL+ScbML!V§N^ÌKSF[+J`WfN^H�J`W¾Q!NPO![\L�VUd�QTifNBbMJ`[+JMQ!N^H1ifJML!Q!VfORq§L!N^NPW-ZFq¸S
ORN^mXYfb`SFOlaKNPOÛ�ÛScHKH)ORN^L!L+aKORN^HKJMo^Q!VXO^�ÍLTYfo£iÑScL�p�G�LP�v»eQl�4ScLlL!N^NPW�QTiKSUQ/aKScQ�Q!NPO!WfLlQTiKScQl�2NPORN+QTO�SFWfL!JMNPWFQ
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JyW QTifN+b]J`[+JMQ!N^H�ifJML!Q!VXO¶q�Sco^o^VXYKW<Q!N^H�dkVXO�bMN^L!LlQTiKS<W �F�FÙ Vcd�SUb]b@ZKO�SFWfo£ifN^L��EZKYfQlQTifN^L!N�aKScQ!Q!NPO!WfLlYfL!N
�#� Ù VcdlQTifN_o^VXYKW<Q!NPORLtJyW-S�Ø�� Ý �Èp�G�LÂaKORN^HKJMo^Q!VfO�SFWfH����K��� Ù VcdlQTifN_o^VfYKWFQ!NPO¶LvJ`W�S � ��� Ý �
p)G�L�aKORN^HKJMo^Q!VfO^�Ëw'}FNPW��4JMQTifJ`WBQ�ifN�QTO!S<WfL!JMNPWFQ�aKSUQ!Q!NPO!WfLP�¢� Ù VcdEQTifN+aKScQ!Q!NPO!WfL4Sco^o^VfYKWFQ2dkVXO4iKSUb d@Q�ifN
ZKO!SFWfo^ifN^LP��z4ifJML�[+NPSFWfLlQ�iKScQ/[\VFL!Q�Vcd@QTifNvaKScQ!Q!NPO�W�ifJML!Q�VXORqBQTSFZfbMNvVUdËS�a³NPOÆ�ÛScHKH)ORN^L!L+aKORN^HKJMo^Q!VXO�JML
YfL!N^Hv}FNPORq�J`W<deORN^jKYfNPW<Q!bMqF� · Vc�2N^}FNPO^�cJ`W+Q�ifNËL�QTYfHKJMN^L@J`WvQ�ifJ]L3o^iKSFafQ!NPOÇ�FVXWfbMq�[tSFORmFJ`WKScbKJ`[vaKORVc}FNP[\NPWFQ!L
�ËNPO¶NlL!N^NPWtdeO¶VX[ÈQ!N^o^iKWfJMj¿YfN^L�Q!VvJ`[vaKORVc}FNlQ�ifN�YfLTScmFNlVcd3QTifN�aKScQ�Q!NPO!WBifJML!Q!VXO¶q�QTS<Zfb]NF�

»kQ+�4ScLvScbML!V�LTifVc��W§Q�iKScQ�QTifN�J`[vaKORVc}FNP[+NPW<Q�deO¶VX[ JyWfoPO¶NPScL!J`Wfm§QTifNBifJML!Q!VXORqÑb]NPWfm<QTi¾Vcd/S�p�G�L
aKORN^HKJMo^Q!VXOB�4ScL_[\VFL!Q!bMqâH)YfN§Q!V�QTifNÑJy[taKORVc}FN^H¼aKORN^HKJMo^Q!JMVXWÖVcdvQTO!SFWfL�J]NPW<Q_aKScQ!Q�NPO!WfLP�ÈG LT[vScbMbMNPO
Jy[taKORVc}FNP[+NPW<Ql��SUL�H)YfNvQ�V�QTifN+J`[vaKORVc}FN^H¾aKORN^HKJMo^Q!JMVXW�Vcd4ORNPaKNPScQ�JyWfm�aKScQ!Q!NPO�WfL�Q!VfVBLTifVXO¶Q�Q!V�g)QlJ`W
QTifNvifJ]L�Q!VXORqF�vz4ifN+QTO�SFWfL!JMNPWFQ�aKSUQ!Q!NPO!WfL�SFO¶N\SUb]L�V_QTifNvaKScQ!Q�NPO!WfLlQTiKScQlORN^jKYfJyO¶NÂScH)S<afQ!JM}FNvaKORN^HKJMo^Q!JMVXW
r Jk�ÄNF� � �ÛZfJ]Q�o^VXYKW<Q!NPORLTx�J`W�QTifN�p · zl��ufVX[+N+L!QTS<Zfb]N�aKScQ!Q!NPO!WfL�S<ORN+L!bMJ]mfiFQ!bMq¸Z³N^Q!Q!NPOlaKORN^HKJMo^Q!N^H�YfL!J`Wfm
L!QTScQ!JMoB}cScb`YfN^L_O!ScQTifNPO+Q�iKSFW � �ÛZfJMQ�o^VfYKWFQ!NPO¶LvJ`W�Q�ifN_p · zl�@ScL�J`W�QTifN�p@ufm r SUb]m<VXx�L!o£ifNP[\NF��G�LÂS
ORN^LTYfbMQP�)p�G�L�oPSFWBZ³N�J`[vaKORVc}FN^HBL�b]JMmXi<Q!bMq�Z<q�L!N^bMN^o^Q!JM}FN^bMq_QRqXJ`WfmvL�VX[+NlVcd3QTifN�p · z NPWFQTO¶J]N^LÁQ!VvL!QTSUQ!JMo
aKORN^HKJMo^Q!JMVXWfLP�

Õ3JyWKSUb]bMqF��SFW§NPWKiKS<Wfo^N^H�g)bMQ!NPORJ`Wfm�[+N^o£iKS<WfJ]L�[B�@Q�ifNBb]VfVXaÉg)b]Q�NPO^�@�4ScL�J`WFQTO¶VXH)Yfo^N^H-JyWµQTifJMLvL!N^o��
Q!JMVXW*� · JMmXi§o^VfW<g)HKNPWfo^N�d½VXOÛ�>QÛqKaKNF�Í��ifJMbMN��>QÛqKaKNF�
ScbMQ!NPO!WKScQ!J`Wfm�SFWfH¸L�QTORVXWfmFbMq�ZfJySUL!N^HÉaKSUQ!Q!NPO!WfL��ËNPO¶N
aKORN^HKJMo^Q!N^H¹YfL!J`Wfm�QTifN_bMVfVXa�aKORN^HKJMo^Q!VfO^�4��ifJMbMN�VFQTifNPOvZKO�SFWfo£ifN^LB�2NPORN_aKO¶N^HKJ]o^Q�N^H¼YfL!J`Wfm¸Q�ifN�[vScJ`W
aKORN^HKJMo^Q!VXO^�I|4L!J`Wfm�QTifJMLB[+N^o^iKSFWfJMLT[B�4Q�ifN�WfYK[�Z³NPO�Vcd�[+JMLTaKORN^HKJMo^Q!JMVXWfL{LTY<Å�NPORN^H1Z<q�QTifN�ÔlLTiKSFO¶N
aKORN^HKJMo^Q!VXO+�4ScLvORN^H)Yfo^N^H�Z<q1Ø���� � � Ù HKNPaKNPWfHKJ`Wfm�VXWÑQTifNBL!J��^NF�@�ÁJ]Q�i�S¶ À��$ Ù Jy[taKORVc}FNP[+NPW<QvVc}FNPO
SBL!QTS<WfH)SFORH{g)bMQ!NPORJ`Wfm¸[+N^o^iKSFWfJMLT[B�Bz4ifN�WfYK[+ZKNPO�Vcd4[+JMLTaKORN^HKJMo^Q!JMVXWfLvLTY<Å�NPORN^H�Z<q SÚL!QTScQ�N�VUd�Q�ifN
SFORQ4p�G�LTÜ<ÔlLTiKSFO¶N�iFqKZKORJMH_�4ScL�O¶N^H)Yfo^N^H�Z<q����� Ù �K�4JMQTiBS��À��� Ù J`[vaKORVc}FNP[+NPW<Q4Vc}FNPO2Q�ifNlL!QTSFWfH)SFO¶H
g)b]Q�NPORJ`Wfm_[+N^o£iKS<WfJ]L�[B�4z4ifN�J`[vaKO¶VÀ}<NP[+NPWFQ�L4Vc}FNPO2QTifNlL!Q�SFWfH)SFORHÚg)b]Q�NPO4J`WfoPORNPScL�N^H_dkVXO2L�J'�^N^L�Vc}FNPOlØ��
Ý ���

z4ifN�ºcN^qto^VXWFQ�ORJ`ZKYfQ!JMVXWBVcd3QTifJML4o^iKSFafQ!NPO2JML4Q�iKScQ4JMQ4jKYKSFWFQ�J g)N^LÁQTifN�QRqKaKNlVcdEN^ÌfN^oPYfQ!JMVXW{aKScQ!Q!NPO!WfL
ZKO!SFWfo^ifN^L�d½VFbMbMVc�ÒSFWfH�mFJM}FN^L�SBZKN^Q�Q!NPOlYKWfHKNPORL!QTS<WfHKJyWfm{VcdËifVc�ÏZKO�SFWfo£ifN^L+ZKNPiKS�}FNF�lÕ�VXOÁJy[taKORVc}XJ`Wfm
deYfQTYKO¶N/aKORN^HKJMo^Q!VfORLP�K�2N�LTifVXYfbMHBN^Ì¿afbMVXO¶N�WfVFQ2VXWfbMq�QTifN�J`[vaKO¶VÀ}<NP[+NPWFQ2QTiKSUQËoPS<WBZKN�iKScHBZFqBaKORN^HKJMo^QR�
JyWfm§ORNPa³NPScQ!J`Wfm§aKScQ!Q!NPO�WfL��ÁJ]Q�i¸SÚL!NPaKSFO!ScQ�N�aKORN^HKJMo^Q!VXO^�
ZKYfQ\O�ScQTifNPO�ifVc�ð�ËN�oPSFWÑo^VXWfL!QTO�Yfo^Q�VFQTifNPO
aKORN^HKJMo^Q!VXORL2HKJhÅ�NPORNPWFQ�b]q�ºXWfVc�4J`Wfm+QTiKScQ
QÛ�2VlQTifJ`ORHKLÁVcd�QTifN/ZKO�SFWfo£ifN^L4iKS�}FN�SUbyO¶NPScHKq�ZKN^NPW�Q�SFºcNPW+oPSFO¶N
Vcd¶�
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»>W�QTifNvaKORN^}fJMVXYfLlo^iKSFafQ!NPO^��ZKO!S<Wfo£i�ZKNPiKS�}fJMVXOl�4ScL�N^Ì¿S<[+J`WfN^H§J`W�Q!NPO![+L�VcdËS�L!J`WfmFbMN�ZKO�SFWfo£i�ScQ
SBQ!J`[+NF�_ÎlWfbMq¸aKSUL!Q�VXYfQ�o^VX[+N^L�VUd�Q�ifNÂZKO!S<Wfo£i�JMQ!L�N^b dl�2NPORN�YfL!N^H¾Q!V{HKN^Q!NPO![+J`WfNBifVÀ�ðQTifNBZKO!SFWfo^i
ZKNPiKS�}FN^H��â»>W�Q�ifJ]L�o^iKSFafQ!NPO^�
QTifN_o^VfO!ORN^b`ScQ!JMVXW�Z³N^QÛ�2N^NPWµQTifN_VXYfQ�o^VX[+N^LvVcdlHKJhÅ�NPORNPWFQ�ZKO!SFWfo^ifN^L�JML
N^Ì¿SF[\JyWfN^H��
»«d�QR�ËVlZKO!SFWfo^ifN^LËS<ORN4o^VXO!O¶N^bySUQ!N^H��XºfWfVc�4J`Wfm�QTifN2VXYfQ!o^Vf[+N4Vcd*QTifN2g ORL!Q@ZKO�SFWfo£i\JyWfHKJMoPScQ�N^L
��ifJMo£iÑHKJ`ORN^o^Q!JMVXWÑQTifNvL!N^o^VXWfH¾ZKO!SFWfo^i§JML�bMJ`ºcN^bMq¾Q!VBQTSFºcNF��z4ifJML�o^VXO�ORN^b`ScQ!JMVXW¾ZKN^QR�2N^NPW§ZKO!SFWfo^ifN^L�JML
QTifN�N�Å�N^o^Q�QTiKScQ4mFbMVXZKSUbEQR�2Vc�>bMN^}FN^b3ZKO!SFWfo^i_aKORN^HKJMo^Q!VXO¶LP�*LTYfo^i_ScLlÔlG�L/S<WfH�ÔlL�iKSFORNF�*YfL!N�Q!VBaKORN^HKJMo^Q
ZKO!SFWfo^ifN^LP�

Õ3JyO¶L!QP�2ZKO!SFWfo^i�o^VXO!O¶N^bySUQ!JMVXW�JML�HKN^L!oPORJ`ZKN^H���SFWfH�JMQ!L�YfL�N�deYfb`WfN^L!L�dkVXOvZKO!S<Wfo£i�aKORN^HKJMo^Q!JMVXW-JML�N^ÌF�
afbySUJyWfN^H��2z4ifN�[vS<WKWfNPO2J`W���ifJMo£i�mFbMVXZKSUb�QR�ËVU�>b]N^}<N^b aKORN^HKJMo^Q!VXO¶L�YfL!Nlo^VXO!O¶N^bySUQ!JMVXW�Q!Vv[vSFºcNlS+aKORN^HKJMo��
Q!JMVXW�JMLvScbML!V_LTifVc��W*��z4ifNPWÑQTifN�WKScQTYKO¶NvVcd4o^VXO!ORN^b`ScQ�J]VfW§ZKN^QR�2N^NPW¸ZKO�SFWfo£ifN^L�JML�N^ÌKafbMVXORN^H¾QTiKORVXYfmfi
S+L!N^jKYfNPWfo^N�Vcd3N^Ì¿a³NPORJ`[+NPW<Q!LlQ!V+mFJM}FN�StZKN^Q!Q!NPOÁYKWfHKNPORL!QTSFWfHKJ`WfmBVcd3QTifNlo^VXO�ORN^b`ScQ!JMVXWBQ�iKScQ4JML/aKO¶N^L!NPWFQ
JyW-QTifN�ZKNPWfo^iK[vSFO!º<LP��SFWfHâQ!V§��iKScQ�N^ÌfQ!NPWFQ�oPYKO!ORNPW<Q_aKORN^HKJMo^Q!VXO¶LÂSFO¶N_QTSFº<J`Wfm�ScHK}ÀS<WFQTSUmFNBVcd�QTifJML
o^VXO!ORN^b`ScQ!JMVXW*�µÕ3JyWKSUb]bMqF��WfN^��ZKO!S<Wfo£i¾o^VXO�ORN^b`ScQ!JMVXW�ZKSUL!N^H�aKORN^HKJMo^Q!JMVXW-L!o^ifNP[+N^LÂS<ORN_aKORVXa³VFL!N^H1S<WfH
N^}ÀScb`YKScQ!N^H��
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z2�2V�ZKO!SFWfo^ifN^L�SFO¶NvLTScJMH�Q!V�ZKNBo^VXO!O¶N^bySUQ!N^H¸JhdlQTifNPORN�JML\S�ORN^o^J`aKORVfoPScb4ORN^b`ScQ!JMVXW�Z³N^QR�ËN^NPWÑQTifN^J`O
VXYfQ!o^VX[+N^L��/zÁiKScQ�JMLP�ÍJhd�ºfWfVÀ�ÁJyWfmBQ�ifN�VfYfQ!o^VX[+N�VcdËVXWfNvZKO!S<Wfo£i�aKORVc}fJ]HKN^LlJ`W<dkVXO![vSUQ!JMVXW�SFZKVXYfQlQ�ifN
b]J`ºcN^bMq�VXYfQ!o^Vf[+N+Vcd@QTifN+VFQTifNPO�ZKO!SFWfo^i*�*QTifN+QR�ËV�ZKO!SFWfo^ifN^L�SFORN+o^VXO!ORN^b`ScQ�N^H��/zÁifN�o^VfO!ORN^b`ScQ!JMVXW�[vS�q
ZKNlL!QTO¶VXWfm)�fLTYfo^i�QTiKScQ4QTifNlVfYfQ!o^VX[+N�Vcd3QTifN�g ORL!Q�ZKO�SFWfo£i�oPS<WBZKN�o^VfW<g)HKNPWFQ!bMq_YfL!N^HBQ�V�aKORN^HKJMo^Q�Q�ifN
L!N^o^VXWfH§ZKO!SFWfo^i*�*VXOÁQTifN�o^VXO�ORN^b`ScQ!JMVXW�[vS�q_ZKNv�2NPSFº���LTYfo£i{QTiKSUQ4QTifN+VXYfQ!o^VX[\N�Vcd2QTifNlg ORL�Q�ZKO!SFWfo^i
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VXWfbMqÂifJ`W<Q!L4ScQ2��iKScQ2QTifN�L!N^o^VXWfH_ZKO!SFWfo^i��4JMbMb�HKV)��G�b]Q�ifVXYfmXi�L!QTO¶VXWfm+o^VXO!ORN^b`ScQ!JMVXW�JML4[+VXO¶N�N�Å�N^o^Q!JM}FN
d½VXO2aKORN^HKJMo^Q!JMVXW*�*�2NPSFº\o^VXO!ORN^b`ScQ!JMVXWÚoPSFWBScbML!V�Z³N�YfL!N�d>YfbÍd½VXO2iKSFO¶Hf�>Q!Vc�ÛaKORN^HKJMo^QlZKO!SFWfo^ifN^LP�

Õ)VXYKO+N^ÌKSF[vafbMN^LvVUd"ifVc�äZKO!SFWfo^ifN^LvoPSFW�Z³NBo^VXO!ORN^b`ScQ!N^H�S<ORNBN^Ì¿S<[+J`WfN^H1ifNPORNF��z4ifNBN^ÌKSF[vafbMN^L
SFORN���ORJMQ!Q!NPW¾J`W�afL�NPYfHKVc�>o^VXHKNÚd½VfO�o^b`SFO¶J]QRqF�
LTifVc�4J`Wfm~�!Jhd«�>L!QTScQ!NP[\NPWFQ!L � O�ScQTifNPO�QTiKSFW¾QTifNBZKO!SFWfo^ifN^L
QTifN^q_QTO�SFWfL!b`ScQ!N+J`WFQ�V)��»ÆW�ScbMb@Vcd@QTifNtN^Ì¿SF[tafb]N^L���QTifN�g WKScb@ZKO!S<Wfo£i r ZKO!S<Wfo£i ° x�J]L�QTifN+VXWfNvQTiKSUQ�JML
ZKN^J`Wfm§aKORN^HKJMo^Q!N^H���z4ifJML+�4JMbMbËZ³N�ORN�dkNPO!ORN^H§Q!V_SULlQTifN*Ï)ÓqË&Ë&Ì�sIÐlZKO!SFWfo^i*�vz4ifN�aKORN^o^N^HKJ`Wfm§ZKO!SFWfo^ifN^L
��ifVFL!N4VfYfQ!o^VX[+N^L2SFORN4o^VXO�ORN^b`ScQ!N^H��4JMQTivQ�ifN4oPYKO!ORNPW<Q4ZKO!SFWfo^i+�4JMbMb.Z³N�ORN�dkNPO!ORN^HvQ!V+ScL@Q�ifNQÏ)Ñ&Ë&Ë&Ì�}WÔ�Ð�Ì�Í
ZKO!SFWfo^ifN^LP�

z4ifNPORN4SFORN
QÛ�2VlORNPScL!VfWfL�dkVXOÍQTifN@HKJ`ORN^o^Q!JMVXWfL
Vcd)QR�2V�ZKO!SFWfo^ifN^L3Q!VlZKN4o^VXO�ORN^b`ScQ!N^H��EÎlWfNÁJ]L3Q�iKScQEQ�ifN
o^VXWfHKJMQ!JMVXWfL3Vcd)QTifN
QÛ�2V�ZKO�SFWfo£ifN^L3SFORN2ZKScL!N^H r d>YfbMb]q�VXO�aKSFORQ!bMqKx*VXW�QTifN@L�SF[+N@VfO�ORN^b`ScQ!N^H+J`W<d½VfO![vScQ!JMVXW*�
G/W{N^ÌKSF[vafbMN+Vcd@QTifJMLlJMLlLTifVc��W{JyW{Õ3JMmXYKORN��K� ØF��z4ifN+VFQ�ifNPO�ORNPSUL!VXWBJMLlQTiKSUQ�J`W<dkVXO![vScQ�J]VfW�SÀÅ.N^o^Q�JyWfm
QTifN+VXYfQ!o^VX[+N�VcdËQ�ifN�oPYKO�ORNPWFQ�ZKO�SFWfo£i{JML�m<NPWfNPO!ScQ!N^H§ZKScL!N^H�VXW{QTifN+VXYfQ�o^VX[+N+Vcd@QTifN�g ORL!Q�ZKO�SFWfo£i*�
G/WµN^Ì¿SF[tafb]N{Vcd�QTifJML�J]L�LTifVc��W¾J`W-Õ3JMmXYKORN¶�³� � �âufJyWfo^N�QTifN{VXYfQ!o^VX[\NBVcd/Q�ifN_L!N^o^VXWfHâZKO!SFWfo^i�JML
o^VXO!ORN^b`ScQ!N^H�Q!V�QTifN�HKJ`ORN^o^Q�J]VfW�Vcd�QTifN4g O¶L!QËZKO!S<Wfo£i*�f�2N��ÁJ]bMb�ORN�dkNPO
Q!V�QTifN^L�N�QR�2VlQRq¿a³N^LËVUd.o^VfO!ORN^b`ScQ!JMVXW
ScLEÍiÎMË&Ì�ÏFÐbÎMÑ&sBo^VXO�ORN^b`ScQ!JMVXW*�
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õ
Æ`¿CÃ ç Öjilk�ÌnmoP2»ex�¾yP ç ¼�Ã�ä�ÉVR?RöêOêOêõ
Æ`¿CÃ ç Övz�k
Â�ËOá�ÂöÌ{m^P2»ex$¾yP ç ¼�Ã
ä|òUR?RöêOêOêõ
Æ`¿CÃ ç Öd|qk�Â�ËOá;ÂöÌ{m^P ç ¼�Ã�ä|èUR0êOêOêêOêOê
õ
Æ`¿CÃ ç Ödpqk�ÌnmoP ç ¼�Ã
ä�É0Ê$»cr ç ¼�Ã
ä|òSR

�8729�;�= 1t÷<�:Ç�¡ ø"¤�=&= 1¢/ -¢¨�72¤�´ 1 Ø�-z£ ¬�/21¶Ç

Õ ORN^jKYfNPWFQ�b]qF�"QTifN�VXYfQ!o^VX[+N�Vcd+QTifN�oPYKO!ORNPW<Q_ZKO!SFWfo^i-J]L�ScbML!V�o^VXO!O¶N^bySUQ!N^H¹�4JMQTi-QTifN�N^ÌfJ]L�Q!NPWfo^N
Vcd�o^NPORQTSUJyW�ZKO�SFWfo£ifN^LtJyW¾Q�ifN_ORN^o^NPWFQvifJML!Q!VfORqF�¸z4iKSUQ�JMLP�2ºfWfVÀ�ÁJyWfm���ifN^Q�ifNPOvS�aKSFORQ!JMoPYfb`SFO�ZKO!SFWfo^i
SFaKaKNPSFO¶N^H�J`W�Q�ifN\O¶N^o^NPWFQ�ifJML!Q!VfORq_oPSFWÑifN^byaÑaKORN^HKJMo^Q�QTifN+oPYKO!ORNPW<Q�ZKO!SFWfo^i*��z4ifJML�J]LlJMbMb`YfL!QTO!SUQ!N^HÉZ<q
Õ3J]mfYKORN*�K���³��»>WÑQTifJML+oPScL!NF��Jhd�ZKO!SFWfo^i|!ÈJML+JyWÑQTifNBORN^o^NPW<Q�ifJML!Q!VXO¶qF�E�2N�ºfWfVc�ÐQTifN�o^VXWfHKJMQ!JMVXWfL�d½VXO
ZKO!SFWfo^i_�ÈSFWfH~}§�2NPORN�d>ScbML!NF�*L!VBo^VXWfH�ØvS<WfH�o^VfWfH � SFORN�Z³VFQTi{QTO!YfNF���4VFQ�N�Q�iKScQ�Q�ifN�HKJ`ORN^o^Q�J]VfW�Vcd
ZKO!SFWfo^i}!¼JML�WfVFQ�ORN^b`ScQ!N^HBQ!V+QTifNlHKJ`ORN^o^Q!JMVXWÚVcd@ZKO!SFWfo^i ° �KZKYfQ2d>ORVX[ÈºfWfVÀ�ÁJyWfmtQTiKScQ�ZKO!S<Wfo£i}!I�4ScL
VXW�QTifN�aKSUQTi�Q!V�ZKO!S<Wfo£i ° �2N�ºfWfVÀ�ÖQTiKScQ2QTifN�o^VfWfHKJ]Q�J]VfWBVcd@ZKO!SFWfo^i ° �4JMbMb0Z³N�QTO!YfNF�2»«d@S�ZKO!SFWfo^i
J]L2J`W�QTifN�O¶N^o^NPWFQ4ifJML!Q!VXO¶qvbMNPScHKJ`Wfm�YKavQ�V�QTifN�oPYKO!ORNPW<Q4ZKO!SFWfo^i*�X�2N4�ÁJ]bMb*LTS�qvQTiKSUQ@JMQ2��SUL3JyW�Q�ifN/aKScQ�i
Q!V+QTifN�oPYKO!O¶NPWFQ�ZKO�SFWfo£i*� ´ Nl�4JMbMb0ORN�dkNPO2Q!VtQTifNlo^VXO!ORN^b`ScQ�J]VfW_ZKN^QR�2N^NPW_S+ZKO!S<Wfo£i{ZKN^J`Wfm�J`W{QTifN�aKScQ�i
SFWfH§QTifNvVfYfQ!o^VX[+N+Vcd2QTifNvoPYKO!ORNPW<Q�ZKO�SFWfo£iÑScL"ÎMs³� �qÔ�Ð � o^VXO!ORN^b`ScQ�J]VfW*��»>WÑN^ÌKSF[vafbMN*�K�ÍQTifNvJ`W<�ÛaKScQTi
o^VXO!ORN^b`ScQ!JMVXWÑZKN^QR�2N^NPW§ZKO!SFWfo^i�! SFWfH ° O¶N^LTYfbMQ!N^H§d>ORVX[×ZKO�SFWfo£it! VfWfb]q§Z³N^JyWfm¾ORNPSco^ifN^H§QTiKORVXYfmfi
o^NPORQTScJ`W{VXYfQ!o^VX[\N^L�VcdËZKO�SFWfo£i{�ÈSFWfH�}3��NPSco^i{Vcd@��ifJMo£i J]LlHKJ`ORN^o^Q�J]VfW�o^VXO!ORN^b`ScQ�N^H_�4JMQTi�ZKO!SFWfo^i ° �
· Vc�2N^}FNPO^�ÍJyW<�ÛaKSUQTi¾o^VXO!ORN^b`ScQ�J]VfW§oPSFW¾ScbML!V{�ËVfO!º�[+VXORN�HKJ`ORN^o^Q!bMqF��Õ)VXO"N^Ì¿S<[vafbMNF�3QTifN�VXYfQ!o^VX[+N^L�Vcd
ZKO!SFWfo^ifN^L@J`W�QTifN�Z³N^mFJ`WKWfJyWfmtVcdESlLTYKZKORVfYfQ!J`WfN�[vS�q�ZKN�o^VXO!O¶N^bySUQ!N^H��ÁJ]Q�i+��ifNPORN�QTifN4LTYKZKO¶VXYfQ!J`WfNl�4ScL
oPScbMb]N^H{d>ORVX[B�3»ÆW<�ÛaKScQTiBo^VfO!ORN^b`ScQ!JMVXW�oPSFWBSUb]L�VÂSco^o^VfYKWFQ
dkVXO2QTifJMLP�
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õ
Æ`¿CÃ ç Övz�k
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õ
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»>W¾[vSFW<q_oPScL!N^L��EQ�ifNvo^VXO!ORN^b`ScQ�J]VfW§ZKN^QR�2N^NPW�VXWfN�aKSUJyO�Vcd4ZKO!SFWfo^ifN^LP��LTYfo^i§ScL�Q�ifN�aKScJ`ORL�L�ifVÀ��W
JyWÑÕ3JMmXYKORN
�K�`ØvSFWfHx�K� � ��JMLvWfVFQ�L!Q�ORVXWfm_NPWfVfYfmXi§Q�V_o^VXW<g)HKNPW<Q!bMq§HKN^Q!NPO![\JyWfNBQ�ifN�HKJ`ORN^o^Q!JMVXW¾VUd�Q�ifN
L!N^o^VXWfH§ZKO!SFWfo^i*�vufVX[+N^Q!J`[+N^LlQ�ifN�o^VfO!ORN^b`ScQ!JMVXW�JML�L!QTORVXWfm�VXWfbMq�JhdËQTifNvo^VfO!ORN^b`ScQ!N^H§ZKO!SFWfo^i{JML�QTSFºUNPW
r VXO4WfVFQlQ�SFºcNPWKx2VXOÁQTifN+o^VXO!O¶N^bySUQ!JMVXW�[vS�q_ZKN+�2NPSFºBScbMQ!VFmFN^Q�ifNPO^��»ÆW�QTifN^L!N�oPScL!N^LP�*�2N�WfN^N^HÑQ!VvbMVXVfº
ScQ2QTifNlo^VXO!ORN^b`ScQ�J]VfWBZKN^QR�2N^NPWBL!N^}FNPO�Scb�ZKO!SFWfo^ifN^L�SFWfHBQTifNloPYKO!O¶NPWFQ�ZKO�SFWfo£i*�
»>W�QTifNlN^ÌKSF[vafbMN�L�ifVÀ��W
JyW¾Õ3JMmXYKO¶N��K� �)�EZKO!S<Wfo£i ° �4JMbMb�ZKNBQ�SFºcNPW�Jhd�ZKVFQTiÑ� SFWfH�}�S<ORN�Q�SFºcNPW*���ËO�SFWfo£i ° �4JMbMb4WfVFQvZKN
QTSFºcNPWÚJ d@N^JMQTifNPO��ðVXOy}ÑJML�WfVFQ�Q�SFºcNPW*� ´ N�HKVBWfVFQ/ºfWfVc�¼��ifN^QTifNPO ° �4JMbMb@ZKN+QTSFºcNPWÚJhdËWfN^J]Q�ifNPOl�
WfVXO"}ÚJ]L2J`W�QTifNlaKScQTi*�3Ó�ScQ�NPO3J`W�QTifJML2L!N^o^Q!JMVXW*�f�2N4J`WF}FN^L�Q!JMmXScQ!NlifVc��QTifN�aKO¶N^HKJ]o^Q�SFZfJMb]JMQRqBVcdEZKO!SFWfo^ifN^L
JyWfoPO¶NPScL!N^L�ScL2S"deYKWfo^Q!JMVXWtVcdEQ�ifN/WfYK[+ZKNPO
VcdEo^VXO�ORN^b`ScQ!N^HBZKO!SFWfo^ifN^LËQ�iKScQËSFO¶N/YfL!N^H�Q!V+HKN^Q!NPO![\JyWfNlQ�ifN
aKORN^HKJMo^Q!JMVXW*�
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ÎÁdËQTifNvZKO!SFWfo^ifN^LlJ`W{QTifNvaKScQTiBbMNPScHKJ`Wfm�YKa_Q�V�QTifN+oPYKO!O¶NPWFQlZKO!SFWfo^i*�*QTifNPORN+�4JMbMb@ZKN+L!VX[\N�QTiKScQ
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ÖàÕWÏUé Ò ß�Ô	Ý é ß Ó Ö0å Ñ0Ò â'Ý#Ôàß�ð Ñ Þáå Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖSÞãâ.Ö0Ô�×.Õ0â Ò Ý&Õ õäëUÐ�Ñ0Ò � Ò�õãÒ å�×�Þãæ ÒJù Þãâ�×�Ôàß�ÚFÜ ß Ò Ø Þãå�×�Ôàß�Þãâ
é Ò â�×�Ý#Ôàß'W 5 +�Ô	Ý × Ñ0Ò é ß Ó Ö0å Ñ0Ò â ëUÿ Ôàß�× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â�î*å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖFð�Þã× Ñ»û Õ0â�× Ó Ý Ò ðøé ß Ó Ö0å Ñ0Ò â.Þãâ
â Õ6lJå�Þ Ò Ö�×�î Ó Ö0ØY× Ñ0Ò � Ò�õãÒ å�×�Þãæ Òúù Þãâ�×�Ôàß�ÚYÜ ß Ò Ø Þãå�×�Ôàß Ó æ6Ô�ÞãØ â�Ö0Ô�Þãâ Ò Ý&ß�ÔZÏËÕ Ö Ö Ò�Ò Ø Ò Ø�é ß Ó Ö0å Ñ0Ò â ë1Ð�Ñ0Ò ß Ò
Ó ß Ò â�Þáñ0Ö0Þ'�Lå Ó Ö�×Gß Ò ñ6ÞáÔ0Ö0â Ò�Ó å Ñ ð Ñ0Ò ß Ò V�î�W î Ó Ö0Ø©òÙå�Ôàß�ß Ò�õ¦Ó × Ò Ø�é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ö Ò�Ò Ø Ò Ø ë Ð�Ñ0Ò Þ¦Ö-�
× Ò ß�Ý Ò ß Ò Ö0å Ò Ý&ß Ò�Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß'Þãâúé Ò â�×�ÝäÔàßsòïV.+�Ô�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â ë ÿ Ôàß�× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â�î,× Ñ0Ò
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖÙð�Þã× Ñ × Ñ ß Ò�Ò é ß Ó Ö0å Ñ0Ò âUÞáâúÖ0Ô�× Ò Ö0ÔàÕ0ñ Ñ î Ò Þã× Ñ0Ò ßUé Ò å Ó Õ0â Ò × Ñ0Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖÙÞáâUå�ÔZÏ Ü õáÒ�
 î
Ôàß�é Ò å Ó Õ0â Ò × Ñ0Ò ß Ò^Ó ß Ò ×�ÔàÔÐÏ Ó Ö�ÚYÜ Ô6â�â�Þ¦é õãÒ Ü Ó × Ñ â�×�Ôú× Ñ0Ò é ß Ó Ö0å Ñ ×�Ôúñ Ò ×sÏ Ò�Ó Ö0Þ¦Ö0ñ�Ý&Õ õ Þ¦Ö6Ý#Ôàß1Ï Ó ×�ÞáÔ0Ö
ÔàÕ0×�Ô	Ý1ÔàÖ õ ÚG× Ñ ß Ò�Ò é ß Ó Ö0å Ñ0Ò â ë'Ð Þ Ò â Ó å�å�Ô0Õ Ö�×�ÝäÔ0ß�× Ñ0Ò ß Ò Ï Ó Þ¦Ö0ÞóÖ0ñFW,+ ë�Ð ð3ÔÃé Ò Ö0å Ñ Ï Ó ß1õ�â�î%ñ�Ô Ó Ö0Ø
æ�Ôàß�× Ò�
 î�é Ò�Ñ Ó æ Ò Ø Þ�( Ò ß Ò Ö�× õ Ú�Ýèß�ÔTÏO× Ñ0Ò Ô�× Ñ0Ò ß�â ë ��Ô Ñ Ó â Ó âVÏ Ó�õãõáÒ ß�ß Ò ñ�ÞãÔàÖ´Ô�Ý�é ß Ó Ö0å Ñ0Ò â(Ý#Ôàß�ð Ñ Þãå Ñ × Ñ0Ò
Ð ð3Ô!��ù�Þá×1ì ÔàÕ Ö�× Ò ß�Ü ß Ò Ø Þãå�×�Ôàß�Þãâ3é Ò â�×�î6ð�Þã× ÑúÓ å�Ôàß�ß Ò â Ü Ô0Ö0Ø ÞóÖ0ñUÞ¦Ö0å�ß Ò�Ó â Ò Þ¦Öú× Ñ0Ò Ö0ÕWÏUé Ò ß�Ô	Ýxé ß Ó Ö0å Ñ0Ò â
ÝäÔàß�ð Ñ Þãå Ñ × Ñ0Ò Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Ý&ß Ò�Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Þáâ.é Ò â�× ëUÿ Ôàß�æ�Ôàß�× Ò�
 îI× Ñ0Ò � Ò�õãÒ å�×�Þãæ ÒYù Þãâ�×�Ôàß�Ú
Ü ß Ò Ø Þãå�×�Ôàß�Þãâ3ß Ó ß Ò�õ Ú.â)Õ0å�å Ò â�â�Ý&Õ õ î0Þ¦Ö0Ø Þãå Ó ×�Þ¦Ö0ñú× Ñ Ó ×�â�ÞAÏúÜ õãÒ å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖUÔ�Ý%× Ñ0Ò õ�Þ¦Ö0Ø Ò�
 Ü õ Ô�Þã× Ò ØYé6Ú.× Ñ Þãâ
Ü ß Ò Ø Þãå�×�Ôàß3Þãâ'ß Ó ß Ò Þ¦ÖYæ6Ôàß�× Ò�
%ë

Ð�Ñ0Ò Ö0ÕWÏUé Ò ß�Ô�Ý,é ß Ó Ö0å Ñ0Ò â�ÝäÔ0ß�ð Ñ Þãå ÑúÒ�Ó å Ñ Ü ß Ò Ø Þãå�×�Ôàß�Þãâ é Ò â�×3â�×�Þ õãõ Ø Ô Ò â�Ö0Ô�×�× Ò�õãõ × Ñ0Ò ÝèÕ õãõ â�×�Ô0ß�Ú ë
Ð ÔJÜ Õ0×�× Ñ Þãâ�ÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖYÞ¦ÖSÜ Ò ß�â Ü Ò å�×�Þãæ Ò î%ÔàÖ Ò Ï^Õ0â�× Ó�õ â�Ô¬õàÖ0Ô�ð Ñ Ô�ð ÏUÕ0å Ñ ÏUÔàß Ò.Ó å�å�Õ ß Ó × Ò´Ò�Ó å Ñ
Ü ß Ò Ø Þãå�×�Ôàß»ÞãâJÞ¦Ö × Ñ0Ò ß Ò ñ�ÞãÔàÖüð Ñ0Ò ß Ò Þã×YÞãâÃé Ò â�× ë©\ Ö Ð(Ó é õãÒ T ë VYð Ò å�ÔZÏ Ü Ó ß Ò × Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ
ß Ó × Ò Ô�Ý.× Ñ0Ò ò"�Ûé ß Ó Ö0å Ñ â Ò�õãÒ å�×�Þãæ Ò�Ñ Þãâ�×�Ôàß�ÚD×�Ô>× Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖOß Ó × Ò âJÔ�Ý.× Ñ0Ò Þ¦Ö�× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò
�'â Ñ Ó ß Ò Ý#Ôàß Ò�Ó å Ñ Ô�Ý�× Ñ0Ò â Ò ß Ò ñ�ÞãÔàÖ0â ëDÐ�Ñ0Ò ×�ÔàÜ>ß�Ô�ðËÞãØ Ò Ö�×�Þ�� Ò â»ð Ñ Þãå Ñ Ü ß Ò Ø Þãå�×�ÔàßUÞãâJé Ò â�×úÞ¦Ö>× Ñ Ó ×
ß Ò ñ�ÞãÔàÖ ë � Vúé ß � ù/� Ï Ò�Ó Ö0âúV
�Ûé ß Ó Ö0å Ñ â Ò�õãÒ å�×�Þãæ ÒYÑ Þãâ�×�Ôàß�Ú Ó Ö0Øçâ�ÔYÔ0Ö ëúÐ�Ñ0Ò â Ò å�ÔàÖ0Ø�ß�Ô�ð©ÞãØ Ò Ö6×�Þ�� Ò â
× Ñ0Ò Ü ß Ò Ø Þáå�×�Ôàß3ð Ñ Ô�â Ò ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö¤ß Ó × Ò â Ó ß Ò'õ Þáâ�× Ò ØYÞ¦Ö»× Ñ0Ò å�Ô õ ÕWÏúÖ ë1Ð�Ñ0Ò ß Ò Þáâ�ÔàÖ Ò ßpÔ
ð Ý#Ôàß Ò�Ó å Ñ
Ô�Ý�× Ñ0Ò é Ò Ö0å Ñ Ï Ó ß1õ�â ë ð�â Ó Ö Ò�
 Ó ÏúÜ õãÒ î1Þ¦Ö>× Ñ0Ò � \#ÿ òçé ß � ù0� ß Ò ñ�ÞãÔàÖ%î�Ý#Ôàß´× Ñ0Ò ñ�Ôçé Ò Ö0å Ñ Ï Ó ß1õLî
× Ñ0Ò ò��Ûé ß Ó Ö0å Ñ â Ò�õãÒ å�×�Þãæ ÒUÑ Þáâ�×�Ôàß�Ú Ñ Ó Ø Ó ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö¤ß Ó × Ò Ô�Ý T ë ò ] + ð Ñ Þ õãÒ × Ñ0Ò Þ¦Ö�× Ò ßÛÝ Ò ß Ò Ö0å Ò Ýèß Ò�Ò
�'â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�ÔàßoÏUÞãâ Ü ß Ò Ø Þãå�× Ò Ø 5 ë ò ] +OÔ�Ý%× Ñ0Ò ×�ÞAÏ Ò�ë�Ð�Ñ0Ò â Ò Ó ß Ò × Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ»ß Ó × Ò â�Ô�ÝL× Ñ0Ò â Ò
Ü ß Ò Ø Þãå�×�Ôàß�â�Ý#Ôàß�× Ñ0Ò ß Ò ñ�ÞãÔàÖúâ Ñ Ô
ð�Ö Ó â � \#ÿ ò���ù3ß Ó Ö0å Ñ � Ò�õáÒ å�×�Þáæ Ò^ù Þáâ�×�Ôàß�Ú � ÔàÖ × Ñ0Ò é Ó ßEÏ Ó ß1õ Ò Ø � ñ6Ô �
ÞóÖ ÿ ÞãñàÕ ß Ò T ë'& ë,Ð�Ñ0Ò �LñàÕ ß Ò�Ó Ö0ØJ× Ñ0Ò × Ó é õãÒ â Ñ ÔàÕ õ ØYé Ò å�ÔàÖ0â�ÞãØ Ò ß Ò Ø»×�Ô�ñ Ò × Ñ0Ò ß�î Ó Ö0Ø»× Ñ Þãâ1å�ÔZÏUé0Þ¦Ö Ó ×�ÞãÔàÖ
Ô�Ý1�Lñ0Õ ß Ò^Ó Ö0ØS× Ó é õãÒ ð�Þ õãõ é Ò Õ0â Ò ØGâ Ò æ Ò ß Ó�õ Ü õ¦Ó å Ò â�Þ¦ÖS× Ñ Þãâ�å Ñ Ó Ü0× Ò ß ë�Ð�Ñ0Ò Ü Õ ß�ÜïÔ�â Ò Ô�Ý�× Ñ Þãâ'× Ó é õãÒ Þãâ
×Ûð3Ô�Ý#Ô õ Ø ë�ÿ Þ¦ß�â�×�îIð Ò â Ñ Ô
ð × Ñ Ó × Ò æ Ò ÖS× Ñ ÔàÕ0ñ Ñ × Ñ0ÒôÓ æ Ò ß Ó ñ Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ�ß Ó × Ò â�Ô�Ý1× Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò
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24365�798 243;:�7-<>=!? 243@5%7,<�=!? 2436A07,<�=	? 2436B�C4DFEG<4H
A07,< I.C4D A/7,< I.CJD A07,< I.CJD A/7,< I.C4D A%7-< I.CJD
K�LNM KOLNM K�LNM KOLNM K�LNM K�LNM KOLNM KOLNM KOLNM KOLNM

8QP.R S,T�S�U S,T�S.V :�T*:XW :.T�A�A :XS,T�Y�S :
5,T*:XY 5.5-T Z�S 5.A-T V�Y V,T�5.W UFT*:QU
I�8[8 S,T�W.5 :.T U"A :�T*:XS 5,T*:
\ 5,T�W�U UFT�S.A Z-T W�Y W,T�S.\ W,T U"5 Z,T*:
Z
I�P S,T�V.\ UFT�5.\ 5-T�5.Y UFT�WGU A,T�V.W Z,T�\.5 V-T AGU Y,T�A�U :
Z,T*:[U \,T U!Z
] ^�_ :.T�A.Y :.T U"V A-T�5,: UFT�W�S S,T�Y.S S,T�Y.Y 5.V-T Z�A 5.W-T`:
S V,T�V.A Z,T�\GU
a!b ] S,T*:X5 S,T*:[U Z-T�Z.A Z,T�Z�V Y,T U"V Y,T�Z.A :.:�T Y�5 :X5-T U!A Y,T*:X\ Z,T U!\
RcY.YGd S,T�Y.W S,T�Y.\ A-T�A.Y A,T�W�W S,T�\.V :.T U"A :�T U!Y :.T�W,: 5,T�5.S :.T*:
V
_ H[< S,T�5.W S,T�A�U S-T�A.Z S,T�V�A 5,T�Y,: UFT�V�U Z-T 5�Z W,T*:X\ W,T U.U A,T�W�S
e P.< S,T�5.Y S,T�A.A :�T�V.W 5,T*:
A :.T U"A 5,T�5.Y Y-T Y�A :X5-T U!Z :.T�5.Z S,T�Y�Z

¶�²f�,¾�¢ç£*¥�g%§þ¨©�2ª�«(¡�¢³¬(�2­�®��¦¯�° ¡�² ®�¢ ªúµ�¯�¡ihï¸j�(¡�²%°x­6ÄO½%¢ ¾¦¢ ­�®���¿�¢DÀG�2ª�®�¯%¡�Á±²%°*¬O�#°I®�¢³¡�µ&¢ ¡�¸
¢I°*­�¢FµÛ¡�¢à¢ÙÂÃª	Ä�²L¡�¢¤«(¡�¢³¬(�2­�®�¯�¡�ªUµ�¯�¡ ¢à²L­6Ä±¡�¢à�%�¦¯�°

ù Þãâ�×�Ô0ß�Ú Ó Ö0Ø�Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß�â Ó ß Ò å õ Ô�â Ò ÔàÖ Ó æ Ò ß Ó ñ Ò î Ò�Ó å Ñ Þãâ^â�Þáñ0Ö0Þ'�Lå Ó Ö�× õ Ú
é Ò ×�× Ò ß�Ý#Ôàß�× Ñ Ô6â Ò ß Ò ñ�ÞãÔàÖ0â'ð Ñ0Ò ß Ò Þã×.Þãâ^é Ò ×�× Ò ß ë � Ò å�Ô0Ö0Ø*î é6ÚGå�ÔTÏúÜ Ó ß�Þ¦Ö0ñG× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ>ß Ó × Ò â
Ô�Ý�× Ñ0Ò ×�ð3ÔGÜ ß Ò Ø Þãå�×�Ôàßpâ^Þ¦ÖÙ× Ñ0Ò ß Ò ñ�ÞãÔàÖ0âUð Ñ0Ò ß Ò �'â Ñ Ó ß Ò Ø Ô Ò â^ð3Ôàßpâ Ò î*ð Ò å Ó ÖÙâ Ò�Ò × Ñ0ÒJÓ ÏôÔàÕ Ö�×´Ô�Ý
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ»× Ñ Ó ×�Þãâ�Ø Ò × Ò å�× Ò ØS× Ñ Ó ×���â Ñ Ó ß Ò Ø Ô Ò â�Ö0Ô�× Ò�
 Ü õ Ô�Þã× ë

k3Ò Ý Ò ß�ß�Þ¦Ö0ñ�×�Ô Ð(Ó é õãÒ T ë VJð Ò â Ò�Ò × Ñ Ó ×´ÝäÔàßdÏ Ó Ö�ÚDß Ò ñ�ÞãÔàÖ0â�î3Ü Ó ß�×�Þáå�Õ õ¦Ó ß õ ÚD× Ñ0Ò V
�mlFé ß Ó Ö0å Ñ � ù
ß Ò ñ�ÞãÔàÖ0â�î0× Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò.ù Þãâ�×�Ôàß�ÚJÜ ß Ò Ø Þãå�×�Ô0ß3Þãâ â�Þáñ0Ö0Þ'�Lå Ó Ö�× õ ÚGé Ò ×�× Ò ß�× Ñ Ó Ö Þ¦Ö�× Ò ßÛÝ Ò ß Ò Ö0å Ò Ý&ß Ò�Ò �'â Ñ Ó ß Ò�ë
Ð�Ñ Þãâ Þãâ Ò â)Ü Ò å�Þ Ó�õãõ ÚG× ß�Õ Ò Ý#Ôàß�ñ�å�å Ó Ö0ØYñ�Ô ë \ Öú× Ñ0Ò â Ò é Ò Ö0å Ñ Ï Ó ß[n6â3× Ñ0Ò ß Ò'Ó ß Ò Ï Ó Ö6Úúâ�× Ó ×�Þãåþé ß Ó Ö0å Ñ0Ò â�î
ð�Þã× ÑYÒ�Ó å Ñ é Ò Þ¦Ö0ñ Ò�
àÒ å�Õ0× Ò ØSÔàÖ õ Ú Óúõ ÞAÏUÞã× Ò ØçÖ0ÕWÏ^é Ò ß�Ô	Ý1×�ÞAÏ Ò â ë3Ð�Ñ0Ò ð Ó ß1ÏUÕ Ü Ò ( Ò å�×�â'Õ0â�Þ¦Ö0ñ Ó ÝèÕ õãõ
V�T��Ûé ß Ó Ö0å Ñ.Ñ Þãâ�×�Ôàß�Ú Ó ß Ò × Ñ0Ò ß Ò ÝäÔàß Ò1Ò â Ü Ò å�Þ Ó	õáõ ÚúÞAÏúÜïÔàß�× Ó Ö�× ë(ù Ô�ð Ò æ Ò ß�î Ò â Ü Ò å�Þ Ó	õáõ ÚUÝ#Ôàß�ñ�ÔLî�é Õ0× Ó�õ â�Ô�ÝäÔàß
Ü Ò ß õ,Ó Ö0ØYñ�å�å�î Þ¦Ö�× Ò ß�Ý Ò ß Ò Ö0å Ò Ý&ß Ò�Ò �'â Ñ Ó ß Ò Þãâ Ó�õ â�ÔÑÏ^Õ0å Ñ é Ò ×�× Ò ß3× Ñ Ó Ö»× Ñ0Ò � Ò�õáÒ å�×�Þáæ Òôù Þãâ�×�ÔàßpÚJÞ¦ÖY× Ñ0Ò
ß Ò ñ�ÞãÔàÖSð Ñ0Ò ß Ò Þ¦Ö�× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò ��â Ñ Ó ß Ò Þãâ.é Ò â�× ë^Ð�Ñ Þáâ'Þ¦Ö0Ø Þãå Ó × Ò âU× Ñ Ó ×�× Ñ0Ò ß Ò Þãâ Ó�õ â�ÔYå�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ
× Ñ Ó ×3Þãâ�×�Ô0ÔUå�ÔZÏúÜ õãÒ�
 ×�Ôôé Ò Ø Ò × Ò å�× Ò Ø¤Õ0â�Þ¦Ö0ñ»ÔàÖ õ ÚJ× Ñ ß Ò�Ò å�Ôàß�ß Ò�õóÓ × Ò ØGé ß Ó Ö0å Ñ0Ò â ë

Ð Ô»â ÕWÏvÏ Ó ß�Þ*) Ò × Ñ0Ò ÏUÔ�â�×�ÞAÏúÜ Ôàßp× Ó Ö6×�ß Ò â Õ õ ×�â�Ô�Ý1× Ñ Þãâ�â Ò å�×�ÞãÔàÖpo Ó � Ò�õáÒ å�×�Þáæ Òôù Þãâ�×�ÔàßpÚGÜ ß Ò Ø Þãå�×�Ôàß
Õ0â�Þ¦Ö0ñúÔàÖ õ ÚqlUé ß Ó Ö0å Ñ0Ò â3ÞóÖ»Þã×�â Ñ Þãâ�×�Ô0ß�Úúå Ó Ö»Ü ß Ò Ø Þãå�× Ó â Ó å�å�Õ ß Ó × Ò�õ Ú Ó â Ó Ö ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò Ý&ß Ò�Ò �'â Ñ Ó ß Ò
Ü ß Ò Ø Þãå�×�Ôàß ÝäÔàßeÏUÔ6â�×�é Ò Ö0å Ñ Ï Ó ßQn�â ë�Ð�Ñ0Ò ß Ò Þãâ ÓUõ¦Ó ß�ñ Ò â Ò ×�Ô�Ý1é ß Ó Ö0å Ñ0Ò â�Ý#Ôàß3ð Ñ Þãå Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ»ð�Þã× Ñ
ÔàÖ õ Ú Ó Ý Ò ð Ü ßpÞáÔ0ß.é ß Ó Ö0å Ñ0Ò â.ð Ó â.Ö Ò�Ò Ø Ò Ø>Þ¦ÖçÔ0ß�Ø Ò ß�×�ÔGÜ ß Ò Ø Þãå�×úé Ò ×�× Ò ß'× Ñ Ó Ö Ó Ö ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò
�'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß ë�ÿ Ôàß3× Ñ Þãâ'â Ò ×�îL× Ñ0Ò � Ò�õãÒ å�×�Þãæ ÒJù Þãâ�×�ÔàßpÚGÜ ß Ò Ø Þãå�×�Ôàß�Þãâ'â Õ é0â�× Ó Ö�×�Þ Ó�õãõ Ú¤é Ò ×�× Ò ß�× Ñ Ó Ö
ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò Ý&ß Ò�Ò ��â Ñ Ó ß Ò î�Þ¦Ö0Ø Þãå Ó ×�Þ¦Ö0ñU× Ñ Ó ×�× Ñ0Ò Ö0Ô6Þáâ Ò ÝèßpÔZÏ©Õ Ö0ÞAÏúÜ Ôàßp× Ó Ö6×1é ß Ó Ö0å Ñ0Ò â1Þ¦ÖU× Ñ0Ò�Ñ Þãâ�×�Ôàß�Ú
â Ò æ Ò ß Ò�õ ÚYÞAÏúÜ Ó Þ¦ß�â�× Ñ0Ò.Ó é0Þ õ Þã×ÛÚYÔ	Ý���â Ñ Ó ß Ò ×�ÔvÏ Ó n Ò.Ó å�å�Õ ß Ó × Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â ë
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B�CJDFE�<JH 2436B�C4DFEG<4H
5G7F8 :�7,< 507-< A/7,< I.CJD 5�798 :r7,< 507-< A%7,< 243iI.CJD
KOLNM KOLNM KOLNM K�LNM K�LNM K�LNM KOLNM KOLNM KOLNM K�LNM

8[P�R W-T WGU W-T Z�A W,T�A.Z W-T�A.A W-T�Y�U W,T�W.5 W-T Z�5 W,T�A�U W,T�A�5 W-T�W.Z
I.8Q8 Z-T S�A U9T`:QU A,T�W.\ A-T�V.S W-T�W.A A,T U"A A-T 5�W A,T*:X\ A,T*:
5 A-T�W.W
I.P :X5-T Y�\ :.:�T V�Z :
S,T�\.5 :
S,T�A.A :XZ-T�Y.\ Y,T�S,: W-T Y�V W,T�W�U W,T�V�Z Y-T U"W
] ^�_ V-T \�V V-T YGU V,T�W�U V-T�V.Y W-T U.U V,T�W,: V-T V�Z V,T�Z.\ V,T�Z�W V-T�W.Y
a!b ] U9T Z�A U9T Z�S UFT U"W U9T U"5 U9T�V.A UFT�Z.5 U9T Z�S UFT U"V UFT U9: U9T�Z.A
RsY�Y�d :�T Z�S :�T U!5 :.T�A.\ :�T�A.Y :�T�Z.V :.T U"W :�T U!S :.T�A.Y :.T�A�W :�T U"\
_ H[< :�T YGU :�T V�Y :.T�Z.Y :�T�Z,: 5-T*:XV :.T�W,: :�T V�A :.T�Z�U :.T U!W :�T�Y.5
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tfu B Z-T`:
Z U9T Y-: UFT�V.5 U9T U"\ V-T�S.A UFT�5.Y U9T`:
\ UFT*:.: UFT�S�W U9T U"5
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ÞóÖ0â�× ß�Õ0å�×�ÞãÔàÖ Þãâ Ò Ö0å�ÔàÕ Ö6× Ò ß Ò Ø*î0× Ñ0Ò'Ñ Þáâ�×�Ôàß�Ú´Ý&ß�ÔZÏøé Ò ÝäÔ0ß Ò × Ñ0Ò Ý&Õ Ö0å�×�ÞãÔàÖ å Ó�õãõ Þãâ�Ü Ô0Ü Ü Ò ØYÔ!(G× Ñ0Ò â�× Ó å�n ë

Ð Ô Ò æ Ó�õ Õ Ó × Ò × Ñ0Ò�Ó ÏUÔàÕ Ö6×,Ô	Ý�å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ Ó å�ß�Ô6â�â,â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò å Ó�õãõ â�î�ð Ò å�ÔZÏúÜ Ó ß Ò × Ñ ß Ò�Ò æ Ò ß�â�ÞãÔàÖ0â
Ô�Ý1× Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò»ù Þãâ�×�Ô0ß�ÚGÜ ß Ò Ø Þãå�×�Ôàß ë�Ð�Ñ0Ò ��ß�â�×�î �X¡ Ôàß1Ï Ó	õ`� î Þãâ'× Ñ0Ò Ö0Ôàß
Ï Ó�õ æ Ò ßpâ�ÞãÔàÖSØ Ò â�å�ß�Þ¦é Ò ØçÞ¦Ö
� Ò å�×�ÞãÔàÖ�T ë l ë�Ð�Ñ0Ò â Ò å�ÔàÖ0Ø*î �X� Õ é ÷ Ö õ Ú � î�Ü ß Ò â Ò ß�æ Ò â»Þá×�â Ñ Þáâ�×�Ôàß�Ú Ó å�ßpÔ�â�âúå Ó�õãõ âGÕ0â�Þ¦Ö0ñ Ó�k3Ò × Õ ß�Ö
ù Þãâ�×�Ô0ß�Ú � × Ó å�n Ó â û Õ0â�×´Ø Ò â�å�ß�Þ¦é Ò Ø ëFÐ�Ñ0Ò × Ñ ÞóßpØ*î �
� Õ é�¢ ¡ Ôàß1Ï Ó�õ*� î Ñ Ó âUé Ô�× Ñ�Ó Ö0Ôàß1Ï Ó�õ1Ñ Þãâ�×�Ôàß�Ú
Ó Ö0ØJ× Ñ0Ò Ü ß Ò â Ò ß�æ Ò Ø Ñ Þáâ�×�Ôàß�Ú Ó æ Ó Þ õóÓ é õáÒ î Ó Ö0ØJå Ó Öú× Ñ0Ò ß Ò ÝäÔàß Ò Ø Ò × Ò å�×3å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ ð Ñ0Ò ß Ò ÔàÖ Ò Ô0ß"ÏUÔàß Ò
å�Ôàß�ß Ò�õ¦Ó × Ò Ø±é ß Ó Ö0å Ñ0Ò â Ó ß Ò Þ¦Ö0â�ÞãØ Ò × Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò î3ð Ñ Þ õãÒ Ô�× Ñ0Ò ß�â Ó ß Ò é Ò Ý#Ôàß Ò�ë ��Þáæ Ò ÖD× Ñ0Ò Ôàß Ó å õãÒ
Õ0â Ò Ø»ÝäÔ0ß�â Ò�õãÒ å�×�Þ¦Ö0ñ»× Ñ0Ò ÏôÔ�â�×1å�Ô0ß�ß Ò�õ¦Ó × Ò ØGé ß Ó Ö0å Ñ0Ò â3Þ¦Ö»× Ñ0Ò � Ò�õáÒ å�×�Þáæ Ò^ù Þáâ�×�Ôàß�ÚJÜ ß Ò Ø Þáå�×�Ôàß�î × Ñ0Ò × Ñ Þ¦ß�Ø
æ Ò ß�â�ÞãÔàÖ»ð�Þ õãõ,Ó�õ ð Ó Úàâ�é Ò^Ó × õãÒ�Ó â�× Ó â ñ6ÔàÔ0Ø Ó â3× Ñ0Ò ×�ð3Ô.Ô�× Ñ0Ò ßpâ�î é Õ0×�Þã× Ñ Ó â�× Ñ0Ò.Ó Ø æ Ó Ö6× Ó ñ Ò Ô�Ý é Ò Þ¦Ö0ñ
Ó é õãÒ ×�ÔúÕ0â Ò ÏUÔàß Ò.Ñ Þãâ�×�Ô0ß�ÚJÞ¦Ö6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ ë
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Avg� com� gcc� go� ijpeg� xlisp m88k� perl� vortex
0%

20%

40%

60%

80%

100%

IF 3-Branch SH Sub + Normal

IF 3-Branch SH Sub Only
�
IF 3-Branch SH Normal

IF 2-Bit Saturating Counter
�
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ÿ Þáñ0Õ ß Ò T ë f�â Ñ Ô�ð�â3× Ñ0Ò ð Ò Þáñ Ñ × Ò Ø»Ø Þãâ�× ß�Þ¦é Õ0×�ÞãÔàÖ Ô�Ý é ß Ó Ö0å Ñ0Ò â Ó å�å�Ôàß�Ø Þ¦Ö0ñú×�ÔUð Ñ Þãå Ñ Ô�Ý,× Ñ0Ò â Ò Ü ß Ò �
Ø Þáå�×�Ôàß�â Ñ Ó â�× Ñ0Ò'õ Ô
ð Ò â�×wÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖFß Ó × Ò�ë�Ð�Ñ0Ò Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò.Ð ð3Ô!��ù�Þá×�ì3ÔàÕ Ö6× Ò ß3Ü ß Ò Ø Þãå�×�Ôàß
Þáâ Ó	õ â�ÔYÞóÖ0å õ Õ0Ø Ò Ø ë»÷ Ö Ó æ Ò ß Ó ñ Ò îpl�T,+sÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â'â Ñ Ô�ð Ò ØFâ�ÔTÏ Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�Ý&ß�ÔZÏ Ñ Ó æàÞ¦Ö0ñ
Ñ Þáâ�×�Ôàß�ÚSÝ&ß�ÔZÏ é Ò ÝäÔ0ß Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò å Ó�õãõ Ó æ Ó Þ õóÓ é õáÒ�ëFÐ�Ñ0Ò â ÒYÓ ß Ò é ß Ó Ö0å Ñ0Ò â^× Ñ Ó × Ó ß Ò å�Ôàß�ß Ò�õ¦Ó × Ò Ø
ð�Þã× Ñ é ß Ó Ö0å Ñ0Ò â ÝèßpÔZÏ é Ò ÝäÔ0ß Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò å Ó�õãõ ð Ñ0Ò ß Ò × Ñ0Ò å�Ôàß�ß Ò�õ¦Ó × Ò ØOé ß Ó Ö0å Ñ0Ò â Ñ Ó æ Ò é Ò�Ò Ö
� Õ0â Ñ0Ò ØçÝ&ß�ÔZÏ × Ñ0ÒJÑ Þãâ�×�Ô0ß�Úçé�ÚF× Ñ0Ò é ß Ó Ö0å Ñ0Ò â.Þ¦Ö>× Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò�ë V�f-+êÔ�Ý3× Ñ0Ò é ß Ó Ö0å Ñ0Ò âUÖ Ò�Ò Ø Ò Ø
a
j i®­ Ñ Þáâ�×�Ôàß�Ú´Ý&ß�ÔZÏ©é Ò Ý#Ôàß Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�Þ¦Ö Ò å Ó�õãõ îàð Ñ Þ õãÒ V & +©Õ0â Ò Ø»å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖUð�Þã× Ñ é ß Ó Ö0å Ñ0Ò â3é Ô�× Ñ
ÞóÖ Ó Ö0ØÃé Ò ÝäÔàß Ò × Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò�ë�ÿ Ôàß�ñ�ÔLî T�í,+ Ô�Ý,× Ñ0Ò é ß Ó Ö0å Ñ0Ò â�é Ò Ö Ò �L× Ýèß�ÔTÏ Ñ Þãâ�×�ÔàßpÚJÞ¦Ö6Ý#Ôàß1Ï Ó ×�ÞáÔ0Ö
Ýèß�ÔTÏ é Ò Ý#Ôàß Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò�ëOÐ�Ñ Þáâ»ÞãâÃé Ò å Ó Õ0â Ò ñ�Ô Ñ Ó â ÓFõ¦Ó ß�ñ Ò ÖàÕWÏUé Ò ßUÔ�Ý.â Õ é ß�Ô0Õ0×�Þ¦Ö Ò å Ó�õãõ â ë
 Ó Ö�ÚYÔ�Ý3× Ñ0Ò â Ò å Ó�õãõ â Ó ß Ò Õ Ö ß Ò�õ¦Ó × Ò Øç×�ÔJ× Ñ0Ò å�ÔàÖ�×)ß�Ô õp� Ô�ð©Ø Ò å�Þãâ�ÞãÔàÖ0âU× Ñ Ó × Ó ß Ò Ï Ó Ø Ò õ Ô0å Ó�õãõ Ú ëUÿ Ôàß
Þ û Ü Ò ñ Ó Ö0Ø±Ï 5�5 nIî0Ý Ò ð Ò ß × Ñ Ó ÖGW6k,+ËÔ�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â�â Ò�Ò é Ò Ö Ò �L×�Ýèß�ÔTÏË× Ñ Þãâ Ñ Þãâ�×�Ôàß�ÚYÞ¦Ö6ÝäÔ0ß1Ï Ó ×�ÞãÔàÖ ë
\ Ý å�ÔTÏúÜ Ó ß�Þ¦Ö0ñYÔàÖ õ ÚF× Ñ0Ò �X¡ Ôàß1Ï Ó�õ*�YÓ Ö0Ø �X� Õ é ÷ Ö õ Ú � å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â�î*W�T-+�Ô�Ý1× Ñ0Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò
Ü ß Ò Ø Þãå�× Ò Ø�ÏUÔ6â�× Ó å�å�Õ ß Ó × Ò�õ ÚÃÕ0â�Þ¦Ö0ñ»ÔàÖ õ ÚY× Ñ0Ò Þ¦Ö6ÝäÔ0ß1Ï Ó ×�ÞãÔàÖÃÝèßpÔZÏËé Ò Ý#Ôàß Ò × Ñ0Ò å Ó�õãõäë

Ð�Ñ0Ò ß Ò Þãâ Ó Ü Ó ßp×�Þãå�Õ õóÓ ß õ Ú õ¦Ó ßpñ Ò ÖàÕWÏUé Ò ß�Ô�Ý*é ß Ó Ö0å Ñ0Ò â,Þ¦ÖU× Ñ0Ò ñ�Ô'é Ò Ö0å Ñ Ï Ó ß[n�ð Ñ0Ò ß Ò�Ñ Þãâ�×�Ôàß�Ú�Ý&ß�ÔZÏ
é Ò Ý#Ôàß Ò × Ñ0Ò å Ó�õãõ Þãâ�Õ0â Ò Ý&Õ õ#ë ÷ Ö Ò â Ò å�×�ÞáÔ0ÖYÔ�Ý,å�Ô0Ø Ò ð Ñ0Ò ß Ò × Ñ Þáâ�Þáâ�× Ñ0Ò å Ó â Ò Þãâ�â Ñ Ô�ð�Ö Þ¦Ö ÿ ÞãñàÕ ß Ò T ë V�k ë
Ð�Ñ Þãâ Ü0Þ Ò å Ò Ô�Ý�å�Ô0Ø Ò Þáâ�ÝèßpÔZÏ × Ñ0Ò ñ Ò × Ò
¯ Þ¦é0â1Ý&Õ Ö0å�×�ÞãÔàÖ ë ¡ Ô�×�Þãå Ò × Ñ Ó ×�× Ñ0Ò ��ß�â�× Ü Ó ß�×�Ô	Ý�× Ñ0Ò å�Ô0Ö0Ø Þá×�ÞáÔ0Ö0â
ÝäÔàß(× Ñ0Ò ��ß�â�× Ó Ö0Øú× Ñ ÞóßpØJÞýÝ��&â�× Ó × Ò Ï Ò Ö�×�â Ó ß Ò ÞãØ Ò Ö�×�Þáå Ó	õ å�ÔàÖ0Ø Þã×�ÞãÔàÖ0â ë�° Õ Ò ×�Ô.× Ñ0Ò Ö Ó × Õ ß Ò Ô	Ýx× Ñ0Ò �X±N± �
ÔàÜ Ò ß Ó ×�Ôàß�Þ¦Öçå�î�× Ñ0Ò ß Ò Þãâ´ÔàÖ Ò é ß Ó Ö0å Ñ å�Ôàß�ß Ò â Ü Ô0Ö0Ø ÞóÖ0ñF×�Ô Ò�Ó å Ñ Ô�Ý × Ñ0Ò × Ñ ß Ò�Ò × Ò â�×�â'Þ¦Ö Ò�Ó å Ñ Ô	Ý × Ñ0Ò
Þ�Ý��&â�× Ó × Ò Ï Ò Ö6×�â ë1Ð�Ñ0Ò é ß Ó Ö0å Ñ å�Ôàß�ß Ò â Ü Ô0Ö0Ø ÞóÖ0ñY×�Ôú× Ñ0Ò ��ß�â�×�× Ò â�×�Þ¦ÖS× Ñ0Ò ��ßpâ�×�ÞýÝO�&â�× Ó × Ò Ï Ò Ö6×�× Ñ0Ò ß Ò ÝäÔàß Ò
Ñ Ó â Ó å�ÔàÖ0Ø Þã×�ÞãÔàÖF× Ñ Ó ×'Þáâ'ÞãØ Ò Ö6×�Þãå Ó�õ ×�ÔY× Ñ0Ò é ß Ó Ö0å Ñ å�Ô0ß�ß Ò â ÜïÔàÖ0Ø Þ¦Ö0ñ¤×�ÔJ× Ñ0Ò ��ß�â�×'× Ò â�×'Þ¦ÖF× Ñ0Ò × Ñ Þ¦ß�Ø
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².³�´F´Gµ�¶F·9¶¹¸Qº!»½¼9¼�¾f¿�À9ÀÁ´Gµ.¶9·Â³�¸Qº"»�¸�Ã�Ä�Å"»�¼F¼ÆÃ-¿�ÀFÀÈÇ4³�Éf²-Ê�¶�Ë�µ"Ì�Í�Å	Î	ÏÂÐ-ÑfÉ�Ê�¿"Ò
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Þ�Ý��&â�× Ó × Ò Ï Ò Ö6× ë,Ð�Ñ0Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖUé Ò ×�ð Ò�Ò ÖU× Ñ0Ò â Ò ×�ð3Ô�é ß Ó Ö0å Ñ0Ò â1Þãâ�× Ñ0Ò ß Ò ÝäÔàß Ò æ Ò ß�Ú'â�× ß�Ô0Ö0ñ ë,ù Ô�ð Ò æ Ò ß�î
Þ�Ý�× Ñ0Ò éïÔàØ ÚFÔ�Ý3× Ñ0Ò â Ò å�ÔàÖ0ØçÞýÝ��&â�× Ó × Ò Ï Ò Ö�×'Þãâ Ò�
0Ò å�Õ0× Ò Ø*î�× Ñ0Ò â Õ é ß�Ô0Õ0×�Þ¦Ö Ò Ïúß�ñ õ Þãâ�×´Þáâ'å Ó	õáõãÒ Ø*î Ó Ö0Ø Ó
Ö0Ôàß1Ï Ó�õ Ñ Þãâ�×�ÔàßpÚ.ð3ÔàÕ õ Ø õ Ô6â Ò Þ¦Ö6ÝäÔ0ß1Ï Ó ×�ÞãÔàÖ Ó éïÔàÕ0×�× Ñ0Ò Ø Þ¦ß Ò å�×�ÞãÔàÖ0â3Ô�Ý�Ü ß Ò æ0ÞãÔàÕ0â õ Ú Ò�
0Ò å�Õ0× Ò ØJé ß Ó Ö0å Ñ0Ò â ë
\ ÖY× Ñ Þáâ Ò�
³Ó Ï Ü õáÒ îI× Ñ0Ò �X¡ Ôàß1Ï Ó�õ*� � Ò�õãÒ å�×�Þãæ Òúù Þãâ�×�Ô0ß�ÚÃÜ ß Ò Ø Þáå�×�ÔàßqÏôÞáâ)Ü ß Ò Ø Þãå�× Ò Øçí ë T,l,+ Ô�Ý(× Ñ0Ò ×�ÞAÏ Ò�ë
Ð�Ñ0Ò �X� Õ é ÷ Ö õ Ú � � Ò�õãÒ å�×�Þãæ Òúù Þãâ�×�Ôàß�ÚJÜ ß Ò Ø Þãå�×�Ô0ßqÏUÞãâ Ü ß Ò Ø Þáå�× Ò Ø¤k ë kïV.+ Ô�Ý,× Ñ0Ò ×�ÞAÏ Ò XäÔàÖ õ ÚY×�ÔUð Ó ß1Ï
Õ ÜY× Ñ0Ò å�ÔàÕ Ö6× Ò ß�â)Z ë1\ Ö å Ó â Ò â õ Þwn Ò × Ñ Þãâ�î Þã×�Þãâ�å õãÒ�Ó ß õ Ú Ó Ø æ Ó Ö6× Ó ñ Ò ÔàÕ0â�×�ÔJé ÒUÓ é õãÒ ×�Ô»Õ0â Ò × Ñ0Ò^Ñ Þãâ�×�Ôàß�Ú
Ýèß�ÔTÏ é Ò ÝäÔ0ß Ò × Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò å Ó	õáõ#ë

\ Ö Ð(Ó é õãÒ T ë l î ð Ò å�ÔZÏúÜ Ó ß Ò × Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Öçß Ó × Ò â�Ô�Ý1× Ñ0Ò × Ñ ß Ò�Ò æ Ò ß�â�ÞãÔàÖ0â�Ô�Ý1× Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò
ù Þãâ�×�Ô0ß�ÚòÜ ß Ò Ø Þáå�×�ÔàßUÝ#Ôàß´× Ñ0Ò ß Ò ñ�ÞãÔàÖ0âúð Ñ0Ò ß ÒGÒ�Ó å Ñ Ô�Ý�× Ñ0Ò Ï ÞãâYé Ò â�× ëDÿ Ôàßô× Ñ0Ò ß Ò ñ�ÞãÔàÖüð Ñ0Ò ß Ò × Ñ0Ò
�X¡ Ô0ß1Ï Ó�õ*� � Ò�õãÒ å�×�Þãæ Òúù Þãâ�×�Ô0ß�ÚÃÜ ß Ò Ø Þáå�×�Ôàß�Þãâ'é Ò â�×�î �X� Õ é@¢ ¡ Ô0ß1Ï Ó�õ*�úÓ å Ñ Þ Ò æ Ò â�× Ñ0Ò â Ó Ï Ò.Ó å�å�Õ ß Ó å�Ú
Ó âúÞã×Jå Ó Ö Ó�õ â�ÔDÕ0â Ò × Ñ0Ò Ö0Ôàß1Ï Ó�õ�Ñ Þãâ�×�ÔàßpÚDÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ ëOÐ�Ñ Þãâ¬Ï Ò ß Ò�õ Ú³Ï Ò�Ó Ö0âJ× Ñ Ó ×ú× Ñ0Ò¤Ñ Þãâ�×�Ôàß�Ú
Ýèß�ÔTÏÈé Ò Ý#Ôàß Ò â Õ é ßpÔàÕ0×�Þ¦Ö Ò âGØ ÞãØ©Ö0Ô�× Ó Ø Ø Õ0â Ò ÝèÕ õ Þ¦Ö6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ Ý#ÔàßYÜ ß Ò Ø Þãå�×�ÞãÔàÖ ë�ÿ Ôàß × Ñ0Ò ß Ò ñ�ÞãÔàÖ
ð Ñ0Ò ß Ò �X� Õ é ÷ Ö õ Ú � ð Ó â.é Ò â�×�î�× Ñ0Ò ß ÒJÓ ß Ò â Õ é0â�× Ó Ö�×�Þ Ó�õ ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â.Ô�æ Ò ß�× Ñ0Ò Ö0Ôàß
Ï Ó�õ Ñ Þãâ�×�Ôàß�Ú
ÝäÔàß Ó�õãõ é Ò Ö0å Ñ Ï Ó ßQn�â'é Õ0×3æ�Ôàß�× Ò�
%ë(ÿ Ôàß�× Ñ0Ò ß Ò ñ�ÞãÔàÖ»ð Ñ0Ò ß Ò �X� Õ éi¢ ¡ Ôàß1Ï Ó�õ*� ð Ó â é Ò â�×�î × Ñ0Ò ß Ò ð Ò ß Ò

êrP.<4RcE b =!ë-7íìrî b*ï =!ë,7�ðÛê�P.<JRsE bC4ë-7 î,P�<4R CJë,7 î-P.<4R CJë,7 î,P.<JR
8[P.R Z-T V�\ L Z,T�V.\ L 5,:�T�Z.S L 5.A,T�V�Y L :
A,T�S.5 L :XA-T 5�5 L
I.8[8 A-T Y�Z L A,T�Y.Z L U9T�W,: L V,T*:XZ L Z-T V�W L V,T�Z�U L
I.P :.:�T S�5 L :�:.T�S.5 L Y-T�Y.A L :XS,T U!S L :QUFT�A�U L :XZ-T W�5 L
] ^j_ \-T Y�A L \,T�Y.A L V-T�Y.S L W,T�\,: L 5�V,T�5,: L 5.V-T \�V L
a"b ] \-T S�5 L \,T�S.5 L V-T�\.\ L Y,T�\.Z L Z-T W�5 L W,T�Z.A L
RsY.YGd :�T \�V L :.T�\.V L U9T�S,: L W,T�Z.Y L :�T 5�Y L :.T�Y,: L
_ H[< :�T Y-: L :.T�Y,: L A-T�W.5 L V,T�Z�U L 5-T YGU L Z,T�A.W L
e P.< 5-T A�W L 5,T�A.W L S-T�W,: L S,T�\.5 L V-T Y-: L W,T�V.W L

¶�²f�(¾¦¢ç£�¥wh*§�º.¯%¡
¡�¢ ¾¦² ®���¯*°D²L­�¡�¯%ª�ªúª	 ¬�(¡�¯* %®��#°%¢¤­�²L¾2¾2ª

f 5



â Õ é0â�× Ó Ö6×�Þ Ó�õ ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�â´ÝäÔàß�ñ�ÔLî 
0õ Þãâ Ü Ó Ö0ØòÜ Ò ß õ î Ó Ö0Ø>âVÏ Ó	õáõãÒ ß´ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â´Ý#Ôàß'× Ñ0Ò Ô�× Ñ0Ò ß
é Ò Ö0å Ñ Ï Ó ß[n6â ëGÐ�Ñ0Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â Ó ß Ò âVÏ Ó�õãõãÒ ß´ÞóÖ>× Ñ0Ò �X� Õ é�¢ ¡ Ôàß
Ï Ó�õ*� ß Ò ñ6ÞáÔ0Öçå�ÔZÏ Ü Ó ß Ò Øç×�Ô
× Ñ0Ò �X� Õ é ÷ Ö õ Ú � ß Ò ñ�ÞãÔàÖ0â Ó â�× Ñ0Ò Ö0Ôàß1Ï Ó�õ Ü ß Ò Ø Þãå�×�Ôàß�å Ó ÖGØ Ò × Ò å�×'â�ÔZÏ Ò Ô�Ý1× Ñ0Ò é ß Ó Ö0å Ñ0Ò â'× Ñ Ó × Ó ß Ò
å�Ôàß�ß Ò�õ¦Ó × Ò Ø ë

 Ô6â�× é Ò Ö0å Ñ Ï Ó ß[n�â Ñ Ó æ Ò�Ó�õ¦Ó ß�ñ Ò Ýèß Ó å�×�ÞãÔàÖUÔ�Ý,é ß Ó Ö0å Ñ0Ò â�î ] k-+©ÔàÖ Ó æ Ò ß Ó ñ Ò î�× Ñ Ó × Ó ß Ò å�Ôàß�ß Ò�õ¦Ó × Ò Ø
ÏUÔ�â�×(â�× ß�Ô0Ö0ñ õ Ú.ð�Þã× ÑUÓ â Ò ×�Ô�Ýxé ß Ó Ö0å Ñ0Ò â�Þ¦Ö0å õ Õ0Ø Þ¦Ö0ñJé ß Ó Ö0å Ñ0Ò â(Ý&ß�ÔZÏ é Ò Ý#Ôàß Ò�Ó â Õ é ß�ÔàÕ0×�ÞóÖ Ò å Ó�õãõ î6ð Ñ0Ò ß Ò
× Ñ0Ò â Ò å�Ô0ß�ß Ò�õ¦Ó × Ò Ø.é ß Ó Ö0å Ñ0Ò â(ð3ÔàÕ õ Ø^Ö0Ôàß1Ï Ó�õãõ Ú Ñ Ó æ Ò é Ò�Ò ÖUß Ò Ü õ¦Ó å Ò ØUÞóÖ�× Ñ0Ò Ñ Þãâ�×�Ôàß�Ú'é�Ú.é ß Ó Ö0å Ñ0Ò â%Ý&ß�ÔZÏ
× Ñ0Ò â Õ é ßpÔàÕ0×�Þ¦Ö Ò å Ó�õãõ#ë � Þ¦Ö0å Ò × Ñ0Ò ß Ò Þãâ Ó â Õ é0â�× Ó Ö�×�Þ Ó�õ ß Ò ØLÕ0å�×�ÞãÔàÖSÞ¦ÖY× Ñ0Ò ÖàÕWÏUé Ò ß�Ô�ÝcÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö0â
ð Ñ0Ò Ö.Õ0â�Þ¦Ö0ñ�× Ñ Þãâ Ñ Þãâ�×�ÔàßpÚ�î Ó â�× ß�Õ0å�× Õ ß Ò�õ Þwn Ò × Ñ0Ò�k3Ò ×)Õ ß�Ö ù Þãâ�×�Ôàß�Ú � × Ó å�n�å�ÔàÕ õ Ø.ÞAÏúÜ ß�Ô�æ Ò1Ó å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ
é Ó â Ò ØGÜ ß Ò Ø Þãå�×�Ôàß ë ù Ô�ð Ò æ Ò ß�î Ó ñ6ÔàÔ0ØYð Ó Ú Ô�Ý Þ¦Ö0å�Ôàß�Ü Ôàß Ó ×�Þ¦Ö0ñJ× Ñ0Ò ß Ò × Õ ß�Ö Ñ Þãâ�×�ÔàßpÚJð�Þã× Ñ × Ñ0Ò Ö0Ôàß1Ï Ó�õ
Ñ Þáâ�×�Ôàß�Ú»Þãâ�Ö Ò�Ò Ø Ò Ø*î Ó â × Ñ0Ò ß Ò Þãâ Ó × ß Ó Ø Ò Ô!( é Ò ×Ûð Ò�Ò Öin Ò�Ò Ü0Þ¦Ö0ñ Ñ Þãâ�×�Ôàß�Ú Ý&ß�ÔZÏ Þ¦Ö0â�ÞãØ Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�Þ¦Ö Ò
Ôàß�Ýèß�ÔTÏ�é Ò Ý#Ôàß Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò�ë
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\ Ö Ó ð Ó ÚFâ�ÞAÏUÞ õóÓ ßú×�ÔFâ Õ é ßpÔàÕ0×�Þ¦Ö Ò â�î õ Ô0ÔàÜ0âúå Ó Ö Ó�õ â�Ô � Õ0â Ñ Õ0â Ò Ý&Õ õ å�Ôàß�ß Ò�õ¦Ó × Ò Ø±é ß Ó Ö0å Ñ0Ò â.Ý&ß�ÔZÏ
× Ñ0Ò.Ñ Þãâ�×�Ôàß�Ú ë�\ Ö»× Ñ Þãâ�â Ò å�×�ÞáÔ0Ö%î ð Ò ÞóÖ6æ Ò â�×�Þáñ Ó × Ò å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ»ð�Þã× Ñ é ß Ó Ö0å Ñ0Ò â3Ý&ß�ÔZÏËé Ò Ý#Ôàß Ò'õ Ô0ÔàÜ0â�Þ¦Ö Ó
â�ÞAÏUÞ õóÓ ßyÏ Ó Ö Ö Ò ß Ó â�ð Ó â Ø Ô0Ö Ò ð�Þã× Ñ â Õ é ß�Ô0Õ0×�Þ¦Ö Ò â�Þ¦Ö � Ò å�×�ÞãÔàÖYT ë í ë ] ë*ù Ô�ð Ò æ Ò ß�î6Ø Ò × Ò å�×�Þ¦Ö0ñú× Ñ0Ò â�× Ó ß�×
Ô�Ý Ó õ ÔàÔàÜ ÞáâUÖ0Ô�× Ó â'â�ÞAÏúÜ õãÒJÓ â'Ø Ò × Ò å�×�Þ¦Ö0ñ Ó â Õ é ßpÔàÕ0×�Þ¦Ö Ò å Ó�õãõ#ëJÐ�Ñ0Ò å�ÔZÏ Ü0Þ õãÒ ß�nàÖ0Ô�ð�â'ð Ñ0Ò ß ÒúÒ�Ó å Ñ
õ Ô0ÔàÜÙâ�× Ó ßp×�â Ó Ö0Ø Ò Ö0Ø â ëFù Ô�ð Ò æ Ò ß�î�Þã×^ÞãâúÖ0Ô�× Ò�Ó â�ÚF×�ÔSñ Ò ×U× Ñ ÞãâUÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ Ýèß�ÔTÏê× Ñ0Ò å�ÔZÏúÜ0Þ õãÒ ß ë
\ Ö0â�× Ò�Ó Ø*î ð Ò å Ó Ü0× Õ ß Ò ØY× Ñ Þãâ�Þ¦Ö6ÝäÔàß
Ï Ó ×�ÞãÔàÖ»Þ¦ÖY× Ñ0Ò â�ÞAÏUÕ õ¦Ó ×�Ôàß ë

Ð�Ñ0Ò ß Ò ñ6ÞáÔ0ÖDÔ�Ý'å�ÔàØ Ò â�× Ó ßp×�Þ¦Ö0ñ Ó ×ú× Ñ0Ò ��ß�â�×úÞ¦Ö0â�×)ß�Õ0å�×�ÞãÔàÖ Ô�Ý ÓFõ ÔàÔàÜ Ó Ö0Ø Ò Ö0Ø Þ¦Ö0ñ Ó × × Ñ0ÒGõ¦Ó â�×
ÞóÖ0â�× ß�Õ0å�×�ÞãÔàÖFÔ	Ý ÓYõ Ô0ÔàÜFÞãâ.å Ó	õáõãÒ Ø Ó i a�aXòôó�a!õ ­ ëU\ Ý�Ö Ò�Ò Ø Ò ØçÝ#Ôàß Ó Ü ß Ò Ø Þãå�×�Ô0ß'ÞAÏúÜ õãÒ Ï Ò Ö6× Ó ×�ÞãÔàÖ%î(× Ñ Þãâ
ÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ´å Ó Ö.é Ò Ü ß�Ô�æ0ÞáØ Ò Øúé6Ú.× Ñ0Ò å�ÔZÏúÜ0Þ õãÒ ß ë1ù Ô�ð Ò æ Ò ß�î�ð Ò Ø Ò × Ò å�× Ò ØU× Ñ0Ò3õ Ô0ÔàÜUé Ô0Ø Þ Ò â�× Ñ ß�ÔàÕ0ñ Ñ
Ó ÖYÞ¦Ö0Þã×�Þ Ó�õ ß�Õ Ö ð�Þã× Ñ × Ñ0Ò Ö0Ôàß1Ï Ó	õ × Ò â�×�â Ò ×�îLÕ0â�ÞóÖ0ñY× Ñ0Ò Ý#Ô õãõ Ô�ð�Þ¦Ö0ñ Ó�õ ñ�Ô0ß�Þã× Ñ Ïio � é Ó å�n6ð Ó ß�ØFé ß Ó Ö0å Ñ
X Ò�
 å Ò Ü0×�Þ¦Ö0Ø Þ¦ß Ò å�×3é ß Ó Ö0å Ñ0Ò â�î�ß Ò × Õ ß�Ö0â Ó Ö0Ø.â Õ é ß�Ô0Õ0×�Þ¦Ö Ò å Ó�õãõ â Z(× Ñ Ó ×(Ø Ô Ò â1Ö0Ô6×,â�×)ß Ó Ø Ø õãÒ × Ñ0Ò é ÔàÕ Ö0Ø Ó ßpÚ
Ô�Ý Ó Ö Ò�
 Þãâ�×�Þ¦Ö0ñ õ Ô0ÔàÜçéïÔàØ Úçð�Þ õãõ Ø Ò ��Ö ÒYÓ Ö Ò ðøÔ0Ö Ò�ëÃÐ�Ñ0Ò Ö Ò ð õ Ô0ÔàÜçéïÔàØ ÚÙâ�× Ó ß�×�â Ó ×'× Ñ0Ò é ß Ó Ö0å Ñ
× Ó ß�ñ Ò × Ó Ö0Ø Ò Ö0Ø â Ó ×�× Ñ0Ò é Ó å�n6ð Ó ß�Ø.é ß Ó Ö0å Ñ%ë�\ ÝL× Ñ0Ò é Ó å�n�ð Ó ßpØ^é ß Ó Ö0å Ñ Ø Ô Ò â(â�× ß Ó Ø Ø õãÒ × Ñ0Ò é ÔàÕ Ö0Ø Ó ßpÚ
Ô�Ý Ó�õ Ô0ÔàÜúéïÔàØ Ú�î0× Ñ Þãâ õ ÔàÔ0Üúé Ô0Ø Úúð�Þ õãõ é Ò�Ò�
 × Ò Ö0Ø Ò Ø»â�Ô.é Ô�× Ñ × Ñ0Ò é Ó å�n6ð Ó ß�Øúé ß Ó Ö0å ÑúÓ Ö0Ø × Ñ0Ò × Ó ßpñ Ò ×
Ô�Ýþ× Ñ0Ò é Ó å�n�ð Ó ßpØ±é ß Ó Ö0å Ñ±Ó ß Ò Þ¦Ö0å õ Õ0Ø Ò Ø ÞóÖü× Ñ Ó × õ Ô0ÔàÜ�é Ô0Ø Ú ëOÐ�Ñ ÞãâYâ�ÞAÏúÜ õãÒ ß�Õ õãÒ ð�Þ õãõ Ü ß�ÔàÜ Ò ß õ Ú
ÞáØ Ò Ö6×�ÞýÝ#Ú Ó�õ ÏUÔ�â�× Ó�õãõ�õ Ô0ÔàÜ0â�î�ÞóÖ0å õ Õ0Ø Þ¦Ö ñ±Ö Ò â�× Ò Ø±ÔàÖ Ò â ëòÐ�Ñ0ÒYÒ�
 å Ò Ü0×�ÞãÔàÖüÞãâ õ ÔàÔàÜ0â»ð Ñ0Ò ß ÒGÓ é ß Ó Ö0å Ñ
Ò�
 Þã×�Þ¦Ö0ñY× Ñ0ÒUõ ÔàÔ0ÜGñ6Ô Ò â.é Ó å�n6ð Ó ß�ØYÝ Ó ß�× Ñ0Ò ß�× Ñ Ó Ö × Ñ0Ò é Ò ñ�Þ¦Ö Ö0Þ¦Ö0ñGÔ	Ý × Ñ0Ò´õ Ô0ÔàÜ ë.\ ÖS× Ñ Þãâ'å Ó â Ò î%â�ÔZÏ Ò
ÔàÕ0×�â�ÞãØ Ò å�Ô0Ø Ò ð�Þ õãõ é Ò.Ò ß�ßpÔàÖ Ò ÔàÕ0â õ ÚYå�ÔàÖ0â�ÞãØ Ò ß Ò ØF×�Ôúé Ò Ü Ó ß�×�Ô�Ý × Ñ0Ò'õ Ô0ÔàÜ ë1ù Ô�ð Ò æ Ò ß�î é�Ú Ò�
 Ó ÏUÞ¦Ö0Þ¦Ö0ñ
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Avg� com� gcc� go� ijpeg� xlisp m88k� perl� vortex
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ÓUõ¦Ó ß�ñ Ò Ö0ÕWÏUé Ò ß3Ô�Ý�× Ñ0Ò'õ Ô0ÔàÜGéïÔàØ Þ Ò â'× Ñ Ó ×3ð Ò ß Ò Ý#ÔàÕ Ö0Ø*î ð Ò â Ó ðO× Ñ Ó × × Ñ Þáâ�å Ó â Ò Þãâ�æ Ò ß�ÚYß Ó ß Ò�ë
Ð ÔYÜ ß Ò â Ò ß�æ Ò.Ñ Þáâ�×�Ôàß�Ú Ó å�ß�Ô�â�â õ ÔàÔàÜ0â�î Ó Ï Ò å Ñ Ó Ö0ÞãâVÏsâ�ÞAÏUÞ õ¦Ó ß�×�Ôú× Ñ0Ò�k3Ò × Õ ß�Ö ù Þãâ�×�Ô0ß�Ú � × Ó å�núå Ó Ö

é Ò Õ0â Ò Ø ë0ö æ Ò ß�Ú»×�ÞAÏ ÒUÓUõ ÔàÔàÜFéïÔàØ ÚYÞãâ Ò Ö�× Ò ß Ò Ø*îL× Ñ0ÒUÑ Þãâ�×�Ôàß�Ú»ÞãâþÜ Õ0â Ñ0Ò Ø¤Ô0Ö�×�Ô × Ñ0Ò â�× Ó å�n ë � Ñ0Ò Ö Ó
õ Ô0ÔàÜYéïÔàØ Ú»Þãâ Ò�
 Þã× Ò Ø*îI× Ñ0Ò'Ñ Þãâ�×�Ôàß�Ú»Þãâ�Ü Ô0Ü Ü Ò Ø¤é Ó å�n Ô!(G× Ñ0Ò â�× Ó å�n ë÷� â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò å Ó�õãõ Ý&ß�ÔZÏ Þ¦Ö0â�ÞãØ Ò
Ó»õ Ô0ÔàÜÙÞãâôÖ0Ô6×'å�ÔàÖ0â�ÞãØ Ò ß Ò ØD×�ÔGé ÒJÒ�
 Þã×�Þ¦Ö0ñ¤× Ñ0Òúõ ÔàÔàÜ Ó â Ó õóÓ × Ò ß.ß Ò ×)Õ ß�ÖFÞãâ Ò�
 Ü Ò å�× Ò Ø ëø� ß Ò × Õ ß�ÖFÞãâ
å�ÔàÖ0â�ÞãØ Ò ß Ò ØG×�Ô Ò�
 Þã× Ó Ö6Ú õ ÔàÔàÜ Þã×�Þãâ�Þ¦Ö0â�ÞãØ Ò�ë

� â'Þ¦Ö � Ò å�×�ÞãÔàÖçT ë í ë ] î ð Ò å�ÔZÏúÜ Ó ß Ò × Ñ ß Ò�Ò æ Ò ß�â�ÞáÔ0Ö0â'Ô�Ý1× Ñ0Ò � Ò�õãÒ å�×�Þãæ ÒJù Þáâ�×�Ôàß�ÚFÜ ß Ò Ø Þãå�×�Ôàß ë'Ð�Ñ0Ò
��ß�â�×�î �X¡ Ôàß1Ï Ó�õ*� î�Þãâ�× Ñ0Ò Ö0Ôàß
Ï Ó�õ æ Ò ßpâ�ÞãÔàÖ´Ø Ò â�å�ß�Þ¦é Ò Ø Ò�Ó ß õ Þ Ò ß ë1Ð�Ñ0Ò â Ò å�ÔàÖ0Ø*î �Xù Ô0ÔàÜ ÷ Ö õ Ú � î0Ü ß Ò â Ò ß�æ Ò â
Þá×�â Ñ Þáâ�×�Ôàß�Ú Ó å�ß�Ô�â�â�å Ó�õãõ â^Õ0â�Þ¦Ö0ñ Ó ù ÔàÔ0Ü ù Þãâ�×�ÔàßpÚ � × Ó å�n Ó â û Õ0â�×'Ø Ò â�å�ß�Þ¦é Ò Ø ëúÐ�Ñ0Ò × Ñ Þ¦ß�Ø*î �Xù ÔàÔàÜú¢
¡ Ôàß
Ï Ó�õ*� î Ñ Ó âúé Ô�× Ñ�Ó Ö0Ôàß1Ï Ó�õ Ñ Þãâ�×�Ô0ß�Ú Ó Ö0ØD× Ñ0Ò Ü ß Ò â Ò ßpæ Ò Ø Ñ Þãâ�×�Ôàß�Ú Ó æ Ó Þ õ¦Ó é õãÒ î Ó Ö0Ø>å Ó Ö>Ø Ò × Ò å�×
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ ð Ñ0Ò ß Ò ÔàÖ Ò ÔàßjÏUÔàß Ò å�Ô0ß�ß Ò�õ¦Ó × Ò Ø�é ß Ó Ö0å Ñ0Ò â Ó ß Ò Þ¦Ö0â�ÞãØ Ò × Ñ0Òúõ ÔàÔ0Ü�éïÔàØ Ú�î(ð Ñ Þ õãÒ Ô�× Ñ0Ò ß�â
Ó ß Ò é Ò ÝäÔàß Ò�ë �'Þãæ Ò ÖU× Ñ0Ò Ôàß Ó å õãÒ Õ0â Ò Ø Ý#Ôàß�â Ò�õãÒ å�×�Þ¦Ö0ñú× Ñ0Ò ÏUÔ�â�×�å�Ôàß�ß Ò�õ¦Ó × Ò ØJé ß Ó Ö0å Ñ0Ò â3ÞóÖ × Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò
ù Þãâ�×�Ô0ß�ÚúÜ ß Ò Ø Þãå�×�Ôàß�î × Ñ0Ò × Ñ Þ¦ß�Ø»æ Ò ß�â�ÞáÔ0Ö»ð�Þ õáõ*Ó�õ ð Ó Úàâ3é Ò.Ó × õãÒ�Ó â�× Ó â3ñ�Ô0ÔàØ Ó â1× Ñ0Ò ×�ð3Ô.Ô�× Ñ0Ò ß�â�îàé Õ0×3Þã×
Ñ Ó â�× Ñ0Ò.Ó Ø æ Ó Ö6× Ó ñ Ò Ô�Ý1é Ò Þ¦Ö0ñ Ó é õãÒ ×�ÔúÕ0â Ò ÏUÔàß Ò.Ñ Þãâ�×�Ôàß�Ú»ÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ ë

ÿ Þáñ0Õ ß Ò T ë V6V3â Ñ Ô�ð�â�× Ñ0Ò ð Ò Þáñ Ñ × Ò Ø Ø Þáâ�× ß�Þ¦é Õ0×�ÞãÔàÖ Ô�Ý,é ß Ó Ö0å Ñ0Ò â Ó å�å�ÔàßpØ ÞóÖ0ñ´×�Ô'ð Ñ Þãå Ñ Ô�Ý�× Ñ0Ò â Ò Ü ß Ò �
Ø Þáå�×�Ôàß�â Ñ Ó â�× Ñ0Ò'õ Ô
ð Ò â�×wÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖFß Ó × Ò�ë�Ð�Ñ0Ò Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Ýèß Ò�Ò.Ð ð3Ô!��ù�Þá×�ì3ÔàÕ Ö6× Ò ß3Ü ß Ò Ø Þãå�×�Ôàß
Þáâ Ó	õ â�ÔYÞóÖ0å õ Õ0Ø Ò Ø ë»÷ Ö Ó æ Ò ß Ó ñ Ò îpl & +sÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â'â Ñ Ô�ð Ò ØFâ�ÔTÏ Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�Ý&ß�ÔZÏ Ñ Ó æàÞ¦Ö0ñ
Ñ Þáâ�×�Ôàß�Ú ÝèßpÔZÏ�é Ò Ý#Ôàß Ò × Ñ0Ò'õ ÔàÔ0ÜGé Ô0Ø Ú Ó æ Ó Þ õóÓ é õáÒ�ë�Ð�Ñ0Ò â Ò^Ó ß Ò é ß Ó Ö0å Ñ0Ò â�× Ñ Ó × Ó ß Ò.Ó × õáÒ�Ó â�×þÜ Ó ß�×�Þ Ó�õãõ Ú
å�Ôàß�ß Ò�õ¦Ó × Ò Ø ð�Þã× Ñ é ß Ó Ö0å Ñ0Ò â»Ý&ß�ÔZÏ é Ò Ý#Ôàß Ò × Ñ0ÒGõ Ô0ÔàÜ±éïÔàØ Ú ë V�í-+ Ô�Ý.× Ñ0Ò é ß Ó Ö0å Ñ0Ò âGÖ Ò�Ò Ø Ò Ø a�j i®­
Ñ Þáâ�×�Ôàß�Ú Ýèß�ÔTÏ é Ò ÝäÔàß Ò × Ñ0ÒUõ ÔàÔàÜFéïÔàØ Ú�î�ð Ñ Þ õáÒ W�W,+�Õ0â Ò Øçå�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖFð�Þá× Ñ é ß Ó Ö0å Ñ0Ò â.éïÔ�× Ñ Þ¦Ö Ó Ö0Ø
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êrP.<4RcE b û P!P _ ìrî b*ï û P"P _ ð$ê�P�<4RcE b
b P!P _ î,P�<4R b P!P _ î-P.<4R b P!P _ î,P.<JR

8[P.R 5-T Z�5 L 5,T�Z.5 L :XV-T�S.\ L :XW,T�S�\ L 5�S,T�W�U L 5.S-T Y�\ L
I.8[8 A-T W�Z L A,T�W.Z L Z-T*:X\ L V,T UF: L Z-T A�A L V,T�5.S L
I.P \-T \GU L \,T�\�U L \-T*:XY L :XS,T�V�A L :QUFT*:XA L :XZ-T U!W L
] ^j_ Z-T`:
V L Z,T*:XV L W-T�\.V L :XS,T�S�W L 5�Z,T�Y.Z L 5.V-T`:
A L
a"b ] :X5-T \�Y L :
5,T�\.Y L S-T�W.\ L S,T�Y.W L V-T AGU L W,T�V,: L
RsY.YGd 5-T 5-: L 5,T�5,: L :�T�W.S L 5,T�Y.A L :�T S�A L :.T*:.: L
_ H[< 5-T`:
Y L 5,T*:XY L Z-T�S,: L V,T�W.5 L A-T Y�\ L Z,T�W.Z L
e P.< 5-T U!\ L 5,T U"\ L A-T�W.5 L UFT�A.Y L :�T S�S L :.T�S.\ L
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é Ò Ý#Ôàß Ò × Ñ0Òúõ Ô0ÔàÜçé Ô0Ø Ú ëUÿ Ô0ß�ñ�ÔLî*T�í,+sÔ�Ý3× Ñ0Ò é ß Ó Ö0å Ñ0Ò â^é Ò Ö Ò �L×'Ý&ß�ÔZÏ Ñ Þãâ�×�Ô0ß�ÚGÞ¦Ö6Ý#Ôàß1Ï Ó ×�ÞáÔ0ÖYÝ&ß�ÔZÏ
é Ò Ý#Ôàß Ò × Ñ0ÒUõ ÔàÔàÜFéïÔàØ Ú ë ��Ô Ñ Ó â Óúõ¦Ó ß�ñ Ò Ö0ÕWÏUé Ò ß�Ô�Ý õ Ô0ÔàÜ0â�î Ó Ö0ØFæ Ò ß�ÚYÔ�Ý#× Ò ÖY× Ñ0Ò ß Ò Þáâ'å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ
Ó å�ß�Ô�â�â3× Ñ0Ò â Ò'õ Ô0ÔàÜ0â ë�ÿ Ôàß�Þ û Ü Ò ñLî�Ï 5�5 nIî Ó Ö0ØGÜ Ò ß õ îïÝ Ò ð Ò ß�× Ñ Ó ÖYW6í,+ Ô�Ý,× Ñ0Ò é ß Ó Ö0å Ñ0Ò â'é Ò Ö Ò �L×3Ý&ß�ÔZÏ
× Ñ Þãâ Ñ Þãâ�×�Ôàß�ÚúÞ¦Ö6Ý#Ôàß1Ï Ó ×�ÞáÔ0Ö ë1\ Ý,å�ÔTÏúÜ Ó ß�Þ¦Ö0ñUÔàÖ õ ÚJ× Ñ0Ò �X¡ Ôàß1Ï Ó�õ*�^Ó Ö0Ø �Xù Ô0ÔàÜ ÷ Ö õ Ú � å�ÔàÖ-�Lñ0Õ ß Ó ×�ÞãÔàÖ0â�î
W & + Ô�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ü ß Ò Ø Þãå�× Ò Ø~ÏUÔ0ß Ò.Ó å�å�Õ ß Ó × Ò�õ ÚYÕ0â�Þ¦Ö0ñYÔàÖ õ ÚY× Ñ0Ò Þ¦Ö6Ý#Ôàß1Ï Ó ×�ÞáÔ0Ö»Ý&ß�ÔZÏËé Ò Ý#Ôàß Ò
× Ñ0ÒUõ Ô0ÔàÜ ë.Ð�Ñ0Ò â�ÞâÏôÞ õ¦Ó ßpÞá×�Þ Ò âúé Ò ×Ûð Ò�Ò Ö ÿ ÞãñàÕ ß Ò T ë V�V Ó Ö0Ø ÿ ÞãñàÕ ß Ò T ë f Ó ß Ò â�× ß�Þwn�Þ¦Ö0ñ ë´\ ÖSÝ Ó å�×�îIå õ Ô�â Ò ß
â�× Õ0Ø ÚJß Ò æ Ò�Ó�õ â�× Ñ Ó ×3×�Ô Ó´õ¦Ó ß�ñ Ò'Ò�
 × Ò Ö6× × Ñ0Ò â Ó Ï Ò é ß Ó Ö0å Ñ0Ò â�é Ò Ö Ò �L× Ýèß�ÔTÏøå�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ Ó å�ßpÔ�â�â�é Ô�× Ñ
õ Ô0ÔàÜYéïÔàØ Þ Ò â Ó Ö0ØSâ Õ é ß�ÔàÕ0×�Þ¦Ö Ò â ë

\ Ö Ð(Ó é õãÒ T ë ] î ð Ò å�ÔZÏúÜ Ó ß Ò × Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Öçß Ó × Ò â�Ô�Ý1× Ñ0Ò × Ñ ß Ò�Ò æ Ò ß�â�ÞãÔàÖ0â�Ô�Ý1× Ñ0Ò � Ò�õãÒ å�×�Þãæ Ò
ù Þãâ�×�Ô0ß�ÚçÜ ß Ò Ø Þãå�×�Ôàß�ÝäÔ0ß'× Ñ0Ò ß Ò ñ�ÞãÔàÖ0âUð Ñ0Ò ß Ò»Ò�Ó å Ñ Þãâúé Ò â�× ëSÿ Ô0ß'× Ñ0Ò �
¡ Ôàß
Ï Ó�õ*� ß Ò ñ6ÞáÔ0Ö%î �Xù Ô0ÔàÜô¢
¡ Ôàß
Ï Ó�õ*�^Ó å Ñ Þ Ò æ Ò â3ÞãØ Ò Ö�×�Þãå Ó�õ*Ó å�å�Õ ß Ó å�Ú ë(ÿ Ôàß�× Ñ0Ò ß Ò ñ�ÞãÔàÖ ð Ñ0Ò ß Ò �Xù Ô0ÔàÜ ÷ Ö õ Ú � ð Ó â é Ò â�×�î0× Ñ0Ò ß Ò�Ó ß Ò
â Õ é0â�× Ó Ö6×�Þ Ó�õ ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â3Ô�æ Ò ß�× Ñ0Ò Ö0Ôàß1Ï Ó�õ*Ñ Þãâ�×�Ô0ß�ÚúÝ#Ôàß Ó�õãõ é Ò Ö0å Ñ Ï Ó ß[n6â Ò�
 å Ò Ü0× 
0õ Þãâ Ü Ó Ö0Ø»æ�Ôàßm�
× Ò�
�ë(ÿ Ôàß�× Ñ0Ò ß Ò ñ�ÞãÔàÖ ð Ñ0Ò ß Ò �Xù ÔàÔàÜý¢ ¡ Ôàß1Ï Ó	õ`� ð Ó â1é Ò â�×�îà× Ñ0Ò ß Ò ð Ò ß Ò â Õ é0â�× Ó Ö6×�Þ Ó�õ ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�â
ÝäÔàß�ñ�ÔIî 
0õ Þãâ Ü Ó Ö0ØGÜ Ò ß õ î Ó Ö0ØYâVÏ Ó�õãõãÒ ß3ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â3Ý#Ôàß�× Ñ0Ò Ô�× Ñ0Ò ß é Ò Ö0å Ñ Ï Ó ß[n6â ë1\ Ö ñ Ò Ö Ò ß Ó�õ î × Ñ0Ò
ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�â�ð Ò ß Ò âVÏ Ó�õãõãÒ ß�× Ñ Ó Ö»Þ¦Ö � Ò å�×�ÞãÔàÖFT ë í ë ] ë

 Ô6â�× é Ò Ö0å Ñ Ï Ó ß[n�â Ñ Ó æ Ò�Ó�õ¦Ó ß�ñ Ò Ýèß Ó å�×�ÞãÔàÖUÔ�Ý,é ß Ó Ö0å Ñ0Ò â�î�l & +©ÔàÖ Ó æ Ò ß Ó ñ Ò î�× Ñ Ó × Ó ß Ò å�Ôàß�ß Ò�õ¦Ó × Ò Ø
ÏUÔ�â�×*â�× ß�ÔàÖ0ñ õ Ú'ð�Þã× Ñ é ß Ó Ö0å Ñ0Ò â�ÝèßpÔZÏ é Ò ÝäÔ0ß Ò Ó�õ ÔàÔàÜUéïÔàØ Ú�î�ð Ñ0Ò ß Ò × Ñ0Ò â Ò å�Ôàß�ß Ò�õ¦Ó × Ò Øúé ß Ó Ö0å Ñ0Ò â,ð3ÔàÕ õ Ø
Ö0Ôàß1Ï Ó�õãõ Ú Ñ Ó æ Ò é Ò�Ò ÖDß Ò Ü õ¦Ó å Ò ØDÞ¦Ö>× Ñ0ÒYÑ Þãâ�×�ÔàßpÚ�é�Úçé ß Ó Ö0å Ñ0Ò âUÝ&ß�ÔZÏ ð�Þã× Ñ Þ¦Ö>× Ñ0Ò»õ Ô0ÔàÜ>é Ô0Ø Ú ëFÿ Ôàß
× Ñ Ô�â Ò é ß Ó Ö0å Ñ0Ò â�× Ñ Ó ×þé Ò Ö Ò �L×�Ýèß�ÔTÏ�Õ0â�Þ¦Ö0ñ Ñ Þãâ�×�Ôàß�Ú»Ý&ß�ÔZÏsé Ò Ý#Ôàß Ò × Ñ0Ò.õ Ô0ÔàÜ%î%× Ñ0Ò ß Ò Þãâ Ó â Õ é0â�× Ó Ö�×�Þ Ó�õ
ß Ò ØLÕ0å�×�ÞãÔàÖ�Þ¦Ö�× Ñ0Ò ÖàÕWÏUé Ò ß»Ô	ÝéÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â ë ù Ô
ð Ò æ Ò ß î Ó å�ß�Ô�â�â�� õ ÔàÔàÜ Ñ Þáâ�×�Ôàß�Ú Þáâ Ñ Ó ß�Ø Ò ß»×�Ô
ñ Ò Ö Ò ß Ó × Ò × Ñ Ó Ö Ó å�ß�Ô�â�â��&å Ó	õáõLÑ Þãâ�×�Ôàß�Ú�î Ó Ö0ØU× Ñ0Ò ß Ò Þãâ1â)Õ é0â�× Ó Ö6×�Þ Ó�õ Ô
æ Ò ß õ¦Ó Ü.é Ò ×Ûð Ò�Ò ÖU× Ñ0Ò ×�ð3ÔlÏ Ò × Ñ ÔàØ â ë
� å�ßpÔ�â�â�� õ Ô0ÔàÜ Ñ Þãâ�×�ÔàßpÚ�Ï Ó ÚGÚ0Þ Ò�õ ØDÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�â'Þ¦Ö Ó Ý&Õ0× Õ ß Ò å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖçé Ó â Ò Ø�Ü ß Ò Ø Þãå�×�Ôàß î é Õ0×
× Ñ Ô�â Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�â Ó ß Ò Ö0Ô�× Ó â Ò�Ó â�ÚJ×�Ôúñ Ò × Ó â�× Ñ Ô6â Ò Ô�Ý Ó Ü ß Ò Ø Þãå�×�Ôàß�Õ0â�ÞóÖ0ñ»å�ß�Ô�â�â��&å Ó�õãõ,Ñ Þãâ�×�ÔàßpÚ ë
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 Ô6â�×�â Õ é ß�Ô0Õ0×�Þ¦Ö Ò â Ó ß Ò ð�ß�Þã×�× Ò Ö â Õ0å Ñ × Ñ Ó ×3× Ñ0Ò ÚYå Ó ÖSé Ò å Ó�õãõáÒ ØSÝ&ß�ÔZÏ â Ò æ Ò ß Ó�õ Ø Þ�( Ò ß Ò Ö�×'Ü õ¦Ó å Ò â
ÞóÖ Ó Ü ß�Ô6ñàß Ó Ï ë(÷ Ýä× Ò Ö%î × Ñ0Ò ÞóÖ Ü Õ0×�×�ÔU× Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò Ø Ò Ü Ò Ö0Ø â�ÔàÖ ð Ñ0Ò ß Ò Þã×3ð Ó â1å Ó�õãõãÒ ØYÝ&ß�ÔZÏ î Ó Ö0Ø
× Ñ0Ò Þ¦Ö Ü Õ0×'Þ¦ÖS× Õ ß�Ö Ó ( Ò å�×�â�× Ñ0Ò Ô0Õ0×�å�ÔZÏ Ò Ô�Ý é ß Ó Ö0å Ñ0Ò â�Þ¦Ö0â�ÞãØ Ò × Ñ0Ò â Õ é ß�Ô0Õ0×�Þ¦Ö Ò�ë � Ò å Ó�õãõ × Ñ0Ò Ü õ¦Ó å Ò
× Ñ0Ò â Õ é ß�Ô0Õ0×�Þ¦Ö Ò ð Ó â'å Ó�õãõãÒ ØçÝ&ß�ÔZÏ�× Ñ0Ò b.þfó�ÿ�a!þ�� h j%c»_�� i#i òLa h j�� î Ó Ö0ØçÞ¦Öç× Ñ Þãâ´â Ò å�×�ÞãÔàÖ%î*ð ÒúÒ�
 Ó ÏUÞ¦Ö Ò
× Ñ0Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0ÖGé Ò ×�ð Ò�Ò Ö»× Ñ0Ò å Ó�õãõ Ü Ô6ÞóÖ6× Ó Ö0ØS× Ñ0Ò ÔàÕ0×�å�ÔZÏ Ò â�Ô�Ý é ß Ó Ö0å Ñ0Ò â�Þ¦Ö0â�ÞãØ Ò × Ñ0Ò â Õ é ß�ÔàÕ0×�Þ¦Ö Ò�ë

Ð ÔDØ Ò × Ò å�×»× Ñ0Ò å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ�é Ò ×�ð Ò�Ò Ö é ß Ó Ö0å Ñ0Ò â Ó Ö0Ø±× Ñ0Ò å Ó�õãõ Ü Ô�Þ¦Ö6×�î�ð Ò Õ0â Ò Ó â Ò ×»Ô�Ý^W��Ûé0Þã×
â Ó × Õ ß Ó ×�Þ¦Ö0ñ�å�ÔàÕ Ö6× Ò ß�â(Ý#Ôàß Ò�Ó å Ñ â�× Ó ×�Þãå3é ß Ó Ö0å Ñ%ë ÷ Ö Ò å�ÔàÕ Ö6× Ò ß�Þãâ Ó â�â�ÞãñàÖ Ò ØU×�Ô Ò�Ó å Ñ Ü Ô6â�â�Þ¦é õãÒ å Ó�õãõ Ü Ô�Þ¦Ö6×
ÝäÔàß�× Ñ0Ò â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò × Ñ0Ò é ß Ó Ö0å Ñ Þãâ�Þ¦Ö ë1Ð ÔJÜ ß Ò Ø Þãå�× Ó é ß Ó Ö0å Ñ î Ó å�Ô0Õ Ö�× Ò ß�Þãâ�â Ò�õãÒ å�× Ò ØFé Ó â Ò ØYÔàÖ»× Ñ0Ò
å Ó�õãõ ÜïÔ�Þ¦Ö�×�î Ó Ö0ØS× Ñ Ó ×3å�ÔàÕ Ö6× Ò ß3Þãâ'Õ0â Ò ØG×�ÔvÏ Ó n Ò × Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ ë

ÿ Þáñ0Õ ß Ò T ë V�WSâ Ñ Ô�ð�âU× Ñ0Ò ð Ò Þãñ Ñ × Ò ØDØ Þãâ�× ß�Þ¦é Õ0×�ÞãÔàÖ Ô�Ý.é ß Ó Ö0å Ñ0Ò â Ó å�å�ÔàßpØ ÞóÖ0ñ>×�Ôçð Ñ Þáå Ñ Ô	Ýþ× Ñ ß Ò�Ò
Ü ß Ò Ø Þãå�×�Ôàß�â Ñ Ó â × Ñ0Ò'õ Ô�ð Ò â�×yÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖFß Ó × Ò�ë�Ð�Ñ0Ò × Ñ ß Ò�Ò Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò × Ñ0Ò Ö0Ôàß1Ï Ó	õ l"�Ûé ß Ó Ö0å Ñ
� Ò�õáÒ å�×�Þáæ Òôù Þãâ�×�ÔàßpÚJÜ ß Ò Ø Þãå�×�Ôàß�îI× Ñ0Ò ì Ó	õáõ ÜïÔ�Þ¦Ö�×'Ü ß Ò Ø Þãå�×�Ôàß û Õ0â�×�Ø Ò â�å�ß�Þ¦é Ò Ø*î Ó Ö0Ø Ó Ö»Þ¦Ö�× Ò ßÛÝ Ò ß Ò Ö0å Ò Ýèß Ò�Ò
Ð ð3Ô!��ù�Þá×'ì3ÔàÕ Ö6× Ò ß�Ü ß Ò Ø Þãå�×�Ôàß ë'÷ Ö õ Ú Ó Ý Ò ðøé ß Ó Ö0å Ñ0Ò â�î�l,+sÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â'ÔàÖ Ó æ Ò ß Ó ñ Ò î Ó ß Ò é Ò â�×
Ü ß Ò Ø Þãå�× Ò Ø±Õ0â�Þ¦Ö0ñF× Ñ0Ò ì Ó�õãõ ÜïÔ�Þ¦Ö�×»Ü ß Ò Ø Þãå�×�Ôàß ëYÿ Ôàß'ñ6ÔLî*× Ñ0Ò Ö0ÕWÏ^é Ò ß´ÞáâYV.l-+ ë ì3ÔZÏúÜ ß Ò â�â�î(ñ�å�å Ó Ö0Ø
Ü Ò ß õ*Ñ Ó æ Ò â�ÔZÏ Ò å Ó�õãõ Ü Ô�Þ¦Ö6×�å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ%î0ð Ñ Þ õãÒ × Ñ0Ò ì Ó�õãõ Ü Ô�Þ¦Ö6×þÜ ß Ò Ø Þáå�×�Ôàß�Þáâ�ß Ó ß Ò�õ Úú× Ñ0Ò é Ò â�×�ÝäÔ0ß1× Ñ0Ò
Ô�× Ñ0Ò ß�é Ò Ö0å Ñ Ï Ó ß[n�â ë

Ð,Ó é õãÒ T ë í å�ÔZÏúÜ Ó ß Ò â�× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖÙß Ó × Ò â�Ô�Ý1× Ñ0Ò ì Ó�õãõ Ü Ô�Þ¦Ö6× Ó Ö0Ø � Ò�õáÒ å�×�Þáæ ÒJù Þãâ�×�Ôàß�ÚGÜ ß Ò �
Ø Þáå�×�Ôàß�ÝäÔàß�× Ñ0Ò ß Ò ñ�ÞãÔàÖ0âUð Ñ0Ò ß Ò»Ò�Ó å Ñ Ü ß Ò Ø Þãå�×�Ô0ß.ÞãâJé Ò â�× ëSÿ Ôàß�ñ�ÔLî(ñ�å�å�î Ó Ö0ØDÜ Ò ß õ × Ñ0Ò ß ÒÃÓ ß Ò â�Ô õ ÞãØ
ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�â�Ý#Ôàß�× Ñ0Ò âVÏ Ó�õãõ â Ò × Ô	Ý�é ß Ó Ö0å Ñ0Ò â�Ý#Ôàß�ð Ñ Þáå Ñ × Ñ0Ò ì Ó�õãõ Ü Ô�Þ¦Ö6×�Ü ß Ò Ø Þãå�×�Ôàß�Þãâ�é Ò â�× ë�Ð�Ñ0Ò ß Ò
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Þáâ õ Þá×�× õãÒ Ø Þ�( Ò ß Ò Ö0å Ò ÝäÔàß�å�ÔTÏúÜ ß Ò â�â ë ì Ó�õãõ Ü Ô6ÞóÖ6×Uå�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0ÖçÜ Ò ß�Ý#Ôàß1Ïôâ^Ü Ô0Ôàß õ ÚSÝ#Ôàß Ó�õãõ é Ò Ö0å Ñ Ï Ó ß[n6â
ÔàÖ»× Ñ0Ò ß Ò â�×�Ô�Ý1× Ñ0Ò é ß Ó Ö0å Ñ0Ò â�î â�Ô»Þã×�å Ó ÖGÖ0Ô�×�é Ò å�ÔàÖ0â�ÞáØ Ò ß Ò Ø¤×�ÔJé ÒúÓ ñ Ò Ö Ò ß Ó�õ Ü ß Ò Ø Þãå�×�ÞãÔàÖFâ�å Ñ0Ò Ï Ò�ë
�'Þãæ Ò Ö × Ñ0Ò âVÏ Ó	õáõ â Ò ×3Ô�Ý,é ß Ó Ö0å Ñ0Ò â�Ý#Ôàß�ð Ñ Þáå Ñ Þã×1Þãâ3× Ñ0Ò é Ò â�×�Ü ß Ò Ø Þãå�×�Ôàß îàÞã×�Þáâ�Õ Ö õ Þwn Ò�õ ÚY× Ñ Ó ×�× Ñ0Ò å�Ô�â�×
Ô�Ý × Ñ0Ò ì Ó�õãõ Ü Ô�Þ¦Ö6×þÜ ß Ò Ø Þãå�×�Ô0ß�å Ó ÖYé Ò�û Õ0â�×�Þ�� Ò Ø Ó â Ó â Ü Ò å�Þ Ó	õ Þ*) Ò Ø�Ü ß Ò Ø Þáå�×�Ôàß ë

7�8#Å,8�
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ÿ Ôàß�× Ñ0Ò � Ò�õáÒ å�×�Þáæ ÒÃù Þãâ�×�Ôàß�ÚFÜ ß Ò Ø Þãå�×�Ôàß�îÈÏUÕ0å Ñ Ø Ò Ü Ò Ö0Ø âUÔàÖFé Ò Þ¦Ö0ñ Ó é õãÒ ×�Ôø��Ö0Øç× Ñ0Ò Ý Ò ðñÏUÔ6â�×
ÞâÏ Ü Ôàß�× Ó Ö�×3é ß Ó Ö0å Ñ0Ò â1×�ÔUß Ò å�Ôàß�Ø ÞóÖ × Ñ0Ò�Ñ Þãâ�×�Ôàß�Ú ë1\ ×1Þãâ3× Ñ0Ò ß Ò Ý#Ôàß Ò ÞAÏúÜïÔàß�× Ó Ö6×1×�Ô'Ø Ò × Ò ß1ÏUÞ¦Ö Ò ð Ñ0Ò × Ñ0Ò ß
× Ñ0Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ´â�× Ó Ú0â*å�ÔàÖ0â�× Ó Ö6× é Ò ×Ûð Ò�Ò Ö´Þ¦Ö Ü Õ0×1â Ò ×�â ë,\ ÖU× Ñ0Ò Ý#Ô õãõ Ô�ð�Þ¦Ö0ñ Ò�
 Ü Ò ß�ÞAÏ Ò Ö6× Ó Ü ß�Ô!� õ Þ¦Ö0ñ.â Ò ×
Þáâ3Õ0â Ò Ø»×�Ô.ÞãØ Ò Ö6×�ÞýÝäÚú× Ñ0Ò é Ò â�×>l´é ß Ó Ö0å Ñ0Ò â1Ý#Ôàß(× Ñ0Ò â Ò�õãÒ å�×�Þãæ Ò é ß Ó Ö0å ÑJÑ Þãâ�×�Ôàß�Ú�î Ó Ö0Øú× Ñ Ô�â Ò l.é ß Ó Ö0å Ñ0Ò â
Ó ß Ò Õ0â Ò Ø»Ý#Ôàß3× Ñ0Ò â Ò�õáÒ å�×�Þáæ ÒôÑ Þãâ�×�Ôàß�Ú»ð Ñ0Ò ÖGß�Õ Ö Ö0Þ¦Ö0ñ»× Ñ0Ò Ö0Ôàß1Ï Ó�õ × Ò â�×�â Ò × ë
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 × Ò Ö0â�Þãæ Ò�ë ù Ô�ð Ò æ Ò ß�î
Ó�õ × Ñ ÔàÕ0ñ Ñ ÏUÔàß Ò å�ÔTÏúÜ õãÒ�
 î�× Ñ0ÒúÓ å�å�Õ ß Ó å�ÚSÔ�Ý1× Ñ0Ò!� ù ; Þãâ^é Ò ×�× Ò ß�× Ñ Ó ÖG× Ñ Ó ×�Ô	Ý1× Ñ0Ò�° Õ Ó�õ�ù Þãâ�×�Ôàß�Ú
ù Ò Ö0ñ�× Ñ ��â Ñ Ó ß Ò ð�Þã× Ñ � Ò�õãÒ å�×�Þãæ Òs# Ü Ø Ó × Ò�ë � Ò é Ò�õ Þ Ò æ Ò × Ñ0Ò ß Ò'Ó ß Ò ×�ÞAÏ Ò â3ð Ñ0Ò Ö»× Ñ0Ò'Ò�
 × ß Ó^Ó å�å�Õ ß Ó å�Ú
Ô�Ý × Ñ0Ò0� ù ; Ü ß Ò Ø Þãå�×�Ôàß�ð Ó ß�ß Ó Ö�×�â3× Ñ ÞãâsÏUÔàß Ò å�ÔTÏúÜ õ Þáå Ó × Ò ØFÞâÏ Ü õáÒ Ï Ò Ö�× Ó ×�ÞãÔàÖ ë�ù Ô�ð Ò æ Ò ß�î Ô�Ý#× Ò ÖY× Ñ0Ò
â�ÞAÏúÜ õãÒ ß�Ø Ú Ö Ó ÏUÞãå^Ü ß Ò Ø Þáå�×�Ôàß�Ü ß Ò â Ò Ö�× Ò Ø Ñ0Ò ß Ò ð�Þ õãõ é Ò Ü ß Ò Ý Ò ß Ó é õáÒ�ë

Ð�Ñ0Ò ÞãØ Ò�Ó Ô�Ý,â Ò�õãÒ å�×�Þãæ Ò�õ ÚGÕ ÜïØ Ó ×�Þ¦Ö0ñ Ó Ü ß Ò Ø Þãå�×�Ôàß Ñ Ó â Ó	õ â�Ôôé Ò�Ò Ö»â Ò�Ò ÖYé Ò Ý#Ôàß Ò Þ¦Ö»Ø Þ�( Ò ß Ò Ö6× æ Ó ß�Þ Ó �
×�ÞãÔàÖ0â ë � × Ó ×�Þãå Ó�õãõ Úúâ Ò�õãÒ å�× Ò Ø Ñ Ú é ß�ÞãØJÜ ß Ò Ø Þãå�×�Ôàß�â3ÔàÖ õ ÚJÕ ÜïØ Ó × Ò × Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö�×3× Ñ Ó ×�Þáâ�Õ0â Ò ØôÝäÔàß Ò�Ó å Ñ
é ß Ó Ö0å Ñ%ë ù3ß Ó Ö0å Ñ»ÿ Þ õ × Ò ß�Þ¦Ö0ñ@�'l   î�× Ñ0Ò � n Ò ð Ò ØYé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ô0ßN��W V   î�× Ñ0Ò ù�Þ'�  Ô0Ø Ò Ü ß Ò Ø Þãå�×�Ôàß%�¦V 5"  î
× Ñ0Ò�;�Ó × Ñ ��ù Ó â Ò Ø ¡ Ò�
 × Ð ß Ó å Ò Ü ß Ò Ø Þãå�×�Ôàß��¦V ]	  î Ó Ö0Ø^× Ñ0Ò:N�� � � � 5�  Ü ß Ò Ø Þáå�×�Ôàß Ó�õãõ Õ0â Ò Ø Þ�( Ò ß Ò Ö�×�ÝäÔàß
ÏUâ
Ô�Ý�â Ò�õãÒ å�×�Þãæ Ò Õ Ü Ø Ó × Ò�ë�ù Ô�ð Ò æ Ò ß�î�Þã×�Þáâ�× Ñ0Ò å�ÔZÏUé0Þ¦Ö Ó ×�ÞãÔàÖUÔ�Ý%×�ð Ô'�'â Ñ Ó ß Ò å�ÔZÏúÜïÔàÖ Ò Ö�×�â�ð�Þã× Ñ Ø Þ'( Ò ß Ò Ö6×
Ñ Þáâ�×�Ôàß�Ú õãÒ Ö0ñ�× Ñ â Ó Ö0ØF× Ñ0Ò Ö Ò ðªÏ Ò × Ñ ÔàØSÔ�Ý1â Ò�õãÒ å�×�Þãæ Ò Õ Ü Ø Ó × Ò × Ñ Ó ×�Þãâ.Õ0â Ò ØFÞ¦ÖY× Ñ Þãâ.Ü ß Ò Ø Þãå�×�Ôàß�× Ñ Ó ×
Ï Ó n Ò â�Þã×�é Ò ×�× Ò ß�× Ñ Ó Öô× Ñ0Ò Ô6× Ñ0Ò ß1Ü ß Ò Ø Þãå�×�Ô0ß�â ë(ÿ Õ ß�× Ñ0Ò ß1ÏUÔàß Ò î0Õ Ö õ Þ n Ò ù ß Ó Ö0å Ñôÿ Þ õ × Ò ßpÞóÖ0ñIîLÖ0Ôgù Ð ù>Þãâ
Ö Ò�Ò Ø Ò Øç×�Ô¬Ï Ó n Ò × Ñ0Ò å�ÔàÖ0Ø Þã×�ÞãÔàÖ Ó�õ é ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�ÞãÔàÖ%î Ó Ö0Ø Õ Ö õ Þwn Ò × Ñ0ÒO;�Ó × Ñ ��ù Ó â Ò Ø ¡ Ò�
 × Ð ß Ó å Ò
Ü ß Ò Ø Þãå�×�Ôàß Ó Ö0Ø N�� � � îIÖ0Ôú× Ó ñvÏ Ó ×�å Ñ0Ò â Ó ß Ò ß Ò [ Õ0Þóß Ò ØG×�ÔúØ Ò × Ò ß1ÏUÞ¦Ö Ò ð Ñ Þãå Ñ å�ÔZÏ Ü ÔàÖ Ò Ö6×�×�ÔJÕ0â Ò�ë

Ð�Ñ0Ò å�Ô0Ö-�LñàÕ ß Ó ×�ÞãÔàÖ0âUÔ�Ý�× Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö6×�â^Õ0â Ò ØÙÝ#Ôàß'× Ñ0Òø° Õ Ó�õ3ù Þãâ�×�Ô0ß�Ú ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò ð�Þã× Ñ
� Ò�õáÒ å�×�Þáæ Ò�# Ü Ø Ó × ÒôÓ ×'æ Ó ß�ÞãÔàÕ0â'â�Þ`) Ò â Ó ß Ò ñ�Þãæ Ò ÖFÞ¦Ö Ð(Ó é õãÒ T ë 5 ë.\ Ö × Ñ Þãâ'× Ó é õãÒ î � ù ù � ß Ò Ý Ò ß�â'×�ÔY× Ñ0Ò
ñ õ Ôàé Ó�õ,Ñ Þãâ�×�Ô0ß�Ú õãÒ Ö0ñ�× Ñ î Ó Ö0Ø � ;�ù�Ð â � Þãâ�× Ñ0Ò Ö0ÕWÏ^é Ò ß�Ô	Ý�Ü Ó ×�× Ò ß�Ö Ñ Þãâ�×�Ôàß�Ú»× Ó é õãÒ âJX2ð Ñ Þãå ÑM;1ù�Ð ×�Ô
Õ0â Ò Þãâ1â Ò�õãÒ å�× Ò ØGÕ0â�ÞóÖ0ñ´× Ñ0Ò�õ Ô�ð Ò ß1é0Þã×�â1Ô	Ýx× Ñ0Ò é ß Ó Ö0å ÑúÓ Ø ØLß Ò â�â Z ë÷��õóÓ ß�ñ Ò Ö0ÕWÏUé Ò ß�Ô	Ýxå�Ô0Ö-�LñàÕ ß Ó ×�ÞãÔàÖ0â
ð Ò ß Ò × Ò â�× Ò ØG×�Ôý��Ö0ØF× Ñ0Ò â Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â ë'ù Ô�ð Ò æ Ò ß�îIØLÕ Ò ×�Ô»× Ñ0Ò.õ¦Ó ß�ñ Ò Ø Ò â�Þáñ0ÖGâ)Ü Ó å Ò Ô�Ý1â Õ0å Ñ¤Ó
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Ü ß Ò Ø Þãå�×�Ôàß�× Ñ0Ò ß Ò Þáâ.Ö0ÔYñ0Õ Ó ß Ó Ö6× Ò�Ò × Ñ Ó ×�× Ñ0Ò ß ÒúÓ ß Ò Ö0ÔGé Ò ×�× Ò ß�å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â ëU\ ÖçÜ Ó ß�×�Þãå�Õ õ¦Ó ß�î*× Ñ0Ò
å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â Ò�
 Ó ÏUÞ¦Ö Ò ØSð Ò ß Ò�õ ÞAÏUÞã× Ò ØG×�Ô.× Ñ Ô�â Ò ð Ñ0Ò ß Ò × Ñ0Ò â�Ï Ó�õãõ �'â Ñ Ó ß Ò î�× Ñ0Ò.Ñ Ú é ß�ÞãØYâ Ò�õãÒ å�×�Ôàß�î
Ó Ö0ØY× Ñ0Ò�# Ü Ø Ó × ÒUÐ,Ó é õáÒ î%Õ0â Ò × Ñ0Ò â Ó Ï Ò Þ¦Ö0Ø Ò�
�ë

ÿ Þáñ0Õ ß Ò T ë V�í�å�ÔZÏúÜ Ó ß Ò â�× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0ÖYß Ó × Ò â�Ô�Ý%× Ñ0Ò0° Õ Ó�õ%ù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ X °.ù ù Z��'â Ñ Ó ß Ò
ð�Þã× Ñ � Ò�õãÒ å�×�Þãæ Ò@# Ü Ø Ó × Ò ×�ÔY× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖDß Ó × Ò â'Ô�Ý��'â Ñ Ó ß ÒJÓ Ö0Ø>�'â Ñ Ó ß Ò ð�Þã× Ñ ù3ß Ó Ö0å ÑÙÿ Þ õ �
× Ò ß�Þ¦Ö0ñ ë�°.ù ù �'â Ñ Ó ß Ò Þãâ Ó�õ ð Ó ÚàâÑÏ^Õ0å Ñ é Ò ×�× Ò ßU× Ñ Ó ÖD× Ñ0Ò Ö0Ô0ß1Ï Ó�õ ��â Ñ Ó ß Ò�ë Ð�Ñ0Ò ß Ò ØLÕ0å�×�ÞáÔ0Ö±Þ¦Ö
Ó æ Ò ß Ó ñ Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖDß Ó × Ò æ Ó ß�Þ Ò âúé Ò ×�ð Ò�Ò ÖDV.l,+UT Ó ×.TM4sù Ó Ö0Ø±V�k,+ Ó ×úV 5�] 4sù ë ì3ÔZÏúÜ Ó ß Ò Ø
×�Ô Ó � õ × Ò ß Ò Ø ��â Ñ Ó ß Ò î °.ù ù ��â Ñ Ó ß ÒGÑ Ó âú× Ñ0Ò â Ó Ï ÒGÓ å�å�Õ ß Ó å�ÚÙÝäÔ0ß Ó T54sùËÜ ß Ò Ø Þãå�×�Ôàß�î Ó Ö0Ø ß Ò �
ØLÕ0å Ò âqÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â.é6ÚÃí-+ Ó ×þV 5�] 4sù ëIÐ�Ñ0Ò â Ò�õãÒ å�×�Þãæ Ò Õ ÜïØ Ó × Ò Ü Ô õ Þãå�ÚYÞãâ�ß Ò â ÜïÔàÖ0â�Þ¦é õãÒ Ý#Ôàß�V
� ] +
Ô�Ý1× Ñ0Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×'Ô�æ Ò ß���â Ñ Ó ß Ò Ø Ò Ü Ò Ö0Ø ÞóÖ0ñFÔàÖS× Ñ0Ò â�Þ*) Ò î�ð Ñ0Ò ß Ò�Ó â'× Ñ0Òc° Õ Ó�õ�ù Þáâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ
å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö»Þáâ'ß Ò â ÜïÔàÖ0â�Þ¦é õãÒ ÝäÔàß × Ñ0Ò ß Ò Ï Ó Þ¦Ö0Þ¦Ö0ñYÜ Ó ß�× ë

Ð�Ñ0Òú° Õ Ó�õ�ù Þáâ�×�Ôàß�Ú ù Ò Ö0ñ6× Ñ ��â Ñ Ó ß Ò ð�Þã× Ñ � Ò�õáÒ å�×�Þáæ Ò # Ü Ø Ó × Ò Ü Ò ß�Ý#Ôàß1ÏUâ¬ÏUÕ0å Ñ é Ò ×�× Ò ßú× Ñ Ó Ö
�'â Ñ Ó ß Ò.Ó Ö0Øçé Ò ×�× Ò ß�× Ñ Ó Ö Ò æ Ò Ö Ó � õ × Ò ß Ò Øç�'â Ñ Ó ß Ò Ý#ÔàßyÏôÔàØ Ò ß Ó × Ò ×�Ô õ¦Ó ß�ñ Ò â�Þ*) Ò â ë0� W-lV4sù °.ù ù
�'â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�Ôàß.Ü Ò ß�ÝäÔ0ß1ÏUâ Ó â'ð Ò�õãõ1Ó â Ó l6WV4sùá� õ × Ò ß Ò ØD�'â Ñ Ó ß Ò Ôàß Ó T ] 4sù©ß Ò ñ0Õ õóÓ ß'�'â Ñ Ó ß Ò
Ü ß Ò Ø Þãå�×�Ôàß ë�Ð�Ñ ÞãâJÞãâ Ó Ö>ÞAÏúÜ Ô0ß�× Ó Ö6×úÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×»ñ�Þãæ Ò ÖD× Ñ Ó ×^× Ñ0Ò@°.ù ù ��â Ñ Ó ß Ò Þãâ»â�ÞAÏúÜ õãÒ ßú×�Ô
ÞâÏ Ü õáÒ Ï Ò Ö�×�× Ñ Ó Ö Ó � õ × Ò ß Ò ØG�'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß ë1Ð�Ñ0Ò å�ß�Þã×�Þãå Ó�õ Ü Ó × Ñ Þ¦Öú× Ñ0Ò%°.ù ù ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß
Ñ Ó â,Ô0Ö õ ÚUÔàÖ Ò� ô#A� Ø Ò�õ¦Ó ÚÃX2Ø Ó × Ó Þ¦ÖU×�Ô�Ø Ó × Ó ÔàÕ0× Z Ó Ø Ø Ò Øú×�Ô�× Ñ0Ò å�Ú0å õãÒ ×�ÞAÏ Ò Ô�Ý Ó �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß ë
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W�X ýL�4û��èý4üZY���ý°ÿ��à�4û
���Èý4û
!��&�)/	�Èý4û�!��&�($�ü��4û\[I�&!�� þÉûN�Tü����#���Éü��
��!��
�A]1¨�^s�Èý4û�!��&�(+��&�Û�¡ünþ��Éÿ���ý*�¡ü`_��&��/��4û
�(�Eüný2+��&�J��,ünþ��4ünÿ��´�&! �#��ý°ÿ��L�4û
�(
���ý#�*�2$�ÿ3$%���&�,�����2�&!�+Yÿ���!)�#���'�ã��ÿ �>����!��#������!)�#!�+�ÿ
ü����Éý�4

V�V�V



âVÏ Ó�õãõãÒ ß�× Ñ Ó Ö»× Ñ0Ò'õ¦Ó ß�ñ Ò ��â Ñ Ó ß Ò é Ó Ö�n ë
\ Ý�Ø Ò â�Þ¦ß Ò Ø*î*× Ñ0Ò â�Ï Ó�õãõ �'â Ñ Ó ß Ò é Ó Ö�nYå Ó Ö Ó�õ â�ÔGé Ò Õ0â Ò Øç×�Ô¸Ï Ó n ÒúÓ ÖSÞóÖ0Þã×�Þ Ó�õ Ü ß Ò Ø Þãå�×�ÞãÔàÖF×�Ôø�L×

ÞóÖ Ó â Ñ Ôàß�× Ò ß3å�Ú0å õãÒ ×�ÞAÏ Ò�ë1ÿ Ôàß3× Ñ0Ò Ý Ò ð©é ß Ó Ö0å Ñ0Ò â�ÝäÔàß ð Ñ Þãå Ñ × Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ Ô�Ý × Ñ0Ò âVÏ Ó	õáõ �'â Ñ Ó ß Ò
Þáâ'Ô�æ Ò ßp× Õ ß�Ö Ò Øçé�ÚS× Ñ0Òúõ¦Ó ß�ñ Ò ��â Ñ Ó ß Ò é Ó Ö�nIî Ó ÔàÖ Ò å�Ú0å õáÒ Ü Ò Ö Ó�õ ×�ÚFð Ô0Õ õ Ø>ß Ò â Õ õ ×'×�ÔYñ Ò ×'× Ñ0Ò Ý Ò ×�å Ñ
Ï Ò å Ñ Ó Ö0Þáâ�Ï é Ó å�n ÔàÖ»× ß Ó å�n ë
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Ð�Ñ0Ò Ø Ó × Ó Þ¦Ö � Ò å�×�ÞãÔàÖFT ë í Ó�õ â�Ôúâ Õ0ñ6ñ Ò â�× Ò ØY× Ñ Ó ×�å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0Ö»Þáâ�Ô�Ý#× Ò ÖYÕ Ö0Ø Ò × Ò å�× Ò ØFé Ò å Ó Õ0â Ò × Ñ0Ò
å�Ôàß�ß Ò�õ¦Ó × Ò ØFé ß Ó Ö0å Ñ0Ò â'ð Ò ß ÒN� Õ0â Ñ0Ò Ø Ýèß�ÔTÏ�× Ñ0ÒUÑ Þãâ�×�Ôàß�ÚSØLÕ Ò ×�Ôúâ Õ é ß�Ô0Õ0×�Þ¦Ö Ò å Ó�õãõ â õ Ô0å Ó × Ò Øçé Ò ×Ûð Ò�Ò Ö
× Ñ0Ò å�Ôàß�ß Ò�õ¦Ó × Ò Ø^é ß Ó Ö0å Ñ'Ó Ö0Ø´× Ñ0Ò å�Õ ß�ß Ò Ö6× é ß Ó Ö0å Ñ%ë(\ Ö�× Ñ Þãâ,â Ò å�×�ÞáÔ0Ö'ð Ò1Ó Ø Ø Ó å�ÔZÏ Ü ÔàÖ Ò Ö6× Õ0â�ÞóÖ0ñ Ó T ] �
Ò Ö�× ßpÚ k3Ò × Õ ß�Ö ù Þãâ�×�Ôàß�Ú � × Ó å�n´×�Ô�× Ñ0Ò0°.ù ù ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß ë÷� ��â Ñ Ó ß Ò Õ0â�Þ¦Ö0ñ Ó�k3Ò × Õ ß�Ö ù Þãâ�×�Ôàß�Ú
� × Ó å�nUÔàÖ õ Ú¸Ï Ó ß�ñ�Þ¦Ö Ó�õãõ ÚYÔàÕ0× Ü Ò ß�ÝäÔ0ß1ÏUâ Ó ß Ò ñàÕ õ¦Ó ß���â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß.Xèß Ò ØLÕ0å�×�ÞãÔàÖ»Þ¦ÖÓÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö0â
Þáâ õáÒ â�â�× Ñ Ó ÖFV.+<e�Z ë�ù Ô
ð Ò æ Ò ß îàð Ò.Ñ0Ò ß Ò Þ¦Ö�æ Ò â�×�Þãñ Ó × Ò Þã×�â�Õ0â Ò ÝèÕ õ Ö Ò â�â Ó â Ó å�ÔTÏúÜ ÔàÖ Ò Ö6× ë

ì3ÔàÖ6æ Ò Ö�×�ÞáÔ0Ö Ó�õ�Ñ Ú³é ß�ÞãØ â Ò�õãÒ å�×�ÞãÔàÖ�Ï Ò å Ñ Ó Ö0Þáâ�ÏUâJÔ0Ö õ Ú±Ü ßpÔ
æ0ÞãØ Ò × Ñ0ÒFÓ é0Þ õ Þá×�ÚD×�ÔÙâ Ò�õãÒ å�×Ãé Ò ×Ûð Ò�Ò Ö
×Ûð3Ôúå�ÔTÏúÜ ÔàÖ Ò Ö6×'Ü ß Ò Ø Þãå�×�Ôàß�â ë'Ð�Ñ0Ò ß Ò ÝäÔàß Ò îLð Ò^Ó	õ â�ÔYÞóÖ6× ß�Ô0ØLÕ0å ÒúÓ â Ò�õáÒ å�×�ÞáÔ0Ö~Ï Ò å Ñ Ó Ö0ÞãâVÏ�å Ó Ü Ó é õãÒ Ô�Ý
â Ò�õãÒ å�×�Þ¦Ö0ñÃé Ò ×Ûð Ò�Ò Ö Ó Ö�ÚYÖ0ÕWÏ^é Ò ß3Ô�Ý�å�ÔZÏúÜïÔàÖ Ò Ö�×�Ü ß Ò Ø Þãå�×�Ôàß�â ë

Ð ÔFâ Ò�õãÒ å�×úé Ò ×�ð Ò�Ò Ö�l å�ÔZÏúÜïÔàÖ Ò Ö�×úÜ ß Ò Ø Þãå�×�Ô0ß�â�î�ð Ò Õ0â ÒYÓ × Ó é õãÒ Ô�Ý�å�ÔàÕ Ö6× Ò ß�â Ó â´Þ¦Ö Ó Ö0Ôàß1Ï Ó�õ
Ñ Ú é ß�ÞãØ ë@� �'â Ñ Ó ß Ò �&â�×�Ú õãÒ ÞóÖ0Ø Ò�
 å�ß Ò�Ó × Ò ØFÝèßpÔZÏêñ õ Ôàé Ó	õ Ñ Þãâ�×�Ôàß�Úçé0Þã×�â Ó Ö0Ø>× Ñ0Ò é ß Ó Ö0å Ñ>Ó Ø ØLß Ò â�âUÞãâ
Õ0â Ò Ø�×�Ô�â Ò�õáÒ å�× Ó Ö Ò Ö6× ß�ÚDÞ¦Ö�× Ñ0Ò × Ó é õãÒ�ëøù Ô�ð Ò æ Ò ß�î Ò�Ó å Ñ Ò Ö�× ßpÚDå�ÔàÖ0â�Þãâ�×�âYÔ�Ýsl�l��Ûé0Þã×Yå�ÔàÕ Ö6× Ò ß�â�î
ß Ó × Ñ0Ò ß�× Ñ Ó ÖÙ× Ñ0Ò â�ÞóÖ0ñ õáÒ å�ÔàÕ Ö6× Ò ß´ÞóÖ>× Ñ0Ò å�ÔàÖ6æ Ò Ö6×�ÞãÔàÖ Ó�õ â�å Ñ0Ò Ï Ò�ëçÐ�Ñ0Ò æ Ó�õ Õ Ò âúÞ¦Ö>× Ñ0Ò â Ò å�ÔàÕ Ö6× Ò ß�â
ß Ò Ü ß Ò â Ò Ö6×1× Ñ0Ò ß Ò�õ¦Ó ×�Þãæ Ò'Ó å�å�Õ ß Ó å�Þ Ò â3Ô�Ý*× Ñ0Ò × Ñ ß Ò�Ò å�ÔZÏúÜïÔàÖ Ò Ö6× Ü ß Ò Ø Þãå�×�Ôàßpâ ë1Ð�Ñ0Ò'Ñ Þãñ Ñ0Ò ß�× Ñ0Ò å�Ô0Õ Ö�× Ò ß
æ Ó�õ Õ Ò î%× Ñ0Ò ÏUÔàß ÒUÓ å�å�Õ ß Ó × Ò × Ñ0Ò^Ó â�â�Ô0å�Þ Ó × Ò ØGå�ÔZÏ Ü ÔàÖ Ò Ö6× Ñ Ó âþé Ò�Ò Öçß Ò å Ò Ö6× õ Ú ë�Ð�Ñ0Ò ��ß�â�×�å�ÔàÕ Ö�× Ò ß�Þãâ
Ó â�â�Ô0å�Þ Ó × Ò ØFð�Þã× Ñ × Ñ0Ò âVÏ Ó�õãõ �'â Ñ Ó ß Ò î%× Ñ0Ò â Ò å�ÔàÖ0ØçÞãâ Ó â�â�Ô0å�Þ Ó × Ò ØFð�Þã× Ñ × Ñ0ÒUõ¦Ó ß�ñ Ò ��â Ñ Ó ß ÒúÓ Ö0Øç× Ñ0Ò
× Ñ Þ¦ß�ØDÞãâ Ó â�â�Ô0å�Þ Ó × Ò ØDð�Þã× Ñ × Ñ0Ò ��â Ñ Ó ß Ò Õ0â�Þ¦Ö0ñ Óúk3Ò × Õ ß�Ö ù Þãâ�×�Ô0ß�Ú � × Ó å�nF×�ÔFÜ ß Ò â Ò ß�æ Ò Þã×�â Ñ Þãâ�×�Ôàß�Ú
Ó å�ß�Ô�â�â3â Õ é ßpÔàÕ0×�Þ¦Ö Ò å Ó�õãõ â ë
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HYBRID SELECTION TABLE

�����* *¡�¢¤£*¥�g £*§´½%¢³¾�¢³­	®��¦¯�° ¨ ¢ ­�Ä%²%°*�:ª	z µ&¯%¡G²8�S %²L¾'ÀG�2ª�®�¯%¡�Ák7�¢L°%�L®�Ä©ÂYª�Ä%²L¡�¢ç·J��®�Ä
½%¢³¾�¢³­	®��¦¿%¢59Y«�¬*² ®�¢Ù²%°x¬ml ¢à®� *¡6°üÀS�:ª ®�¯�¡�Á�½%®�²L­on

ÿ Þáñ0Õ ß Ò T ë V�T»â Ñ Ô�ð�â Ñ Ô�ðø× Ñ0Ò Ü ß Ò Ø Þáå�×�ÞáÔ0ÖçÞãâ.â Ò�õáÒ å�× Ò Ø�Þ¦ÖÙ× Ñ0Ò�°.ù ù Ü ß Ò Ø Þãå�×�Ôàß�ð�Þã× Ñ>Óik3Ò × Õ ß�Ö
ù Þãâ�×�Ô0ß�Ú � × Ó å�n ë.Ð�Ñ0Ò ñ õ Ôàé Ó�õ1Ñ Þãâ�×�Ôàß�Ú Ó Ö0Ø é ß Ó Ö0å ÑFÓ Ø ØLß Ò â�â Ó ß Ò Õ0â Ò Øç×�ÔúÝ#Ôàß1Ï Ó ÖSÞ¦Ö0Ø Ò�
 Þ¦Ö�×�ÔY× Ñ0Ò
Ñ Ú é ß�ÞãØçâ Ò�õãÒ å�×�ÞãÔàÖÙ× Ó é õãÒ�ëqö�Ó å Ñ Ô	Ý × Ñ0Ò å�Ô0Õ Ö�× Ò ßpâ'Þáâ Ó â�â�Ô0å�Þ Ó × Ò Øçð�Þá× Ñ ÔàÖ Ò Ô�Ý3× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß�â�î Ó Ö0Ø
× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß3ð Ñ Ô�â Ò å�ÔàÕ Ö6× Ò ß Ñ Ó â�× Ñ0Ò Ï Ó!
 ÞAÏUÕWÏËæ Ó�õ Õ Ò î & î Þãâ�å Ñ Ô�â Ò Ö ë1Ð�Ñ0Ò × Ñ ß Ò�Ò å�ÔàÕ Ö6× Ò ß�â3× Ñ Ó ×
Ó ß Ò â Ò�õãÒ å�× Ò Ø Ó ß Ò»Ò�
³Ó ÏUÞ¦Ö Ò Ø±Õ0â�Þ¦Ö0ñ Ó Ö0ØDñ Ó × Ò â.×�ÔFØ Ò × Ò ß1ÏôÞóÖ Ò ð Ñ0Ò × Ñ0Ò ß´× Ñ0Ò æ Ó�õ Õ Ò Þãâ & ëç\ ÝlÏUÔàß Ò
× Ñ Ó ÖYÔ0Ö Ò å�Ô0Õ Ö�× Ò ß�Þãâ Ó ×�× Ñ0Ò Ï Ó	
 ÞAÏUÕWÏYî Ó Ü ß�ÞãÔàß�Þã×�Ú Ò Ö0å�Ô0Ø Ò ß�Þáâ.Õ0â Ò Ø¤×�ÔJØ Ò å�ÞãØ Ò ð Ñ Þãå Ñ Ü ß Ò Ø Þãå�×�Ôàß
×�Ô¤Õ0â Ò�ëçÐ�Ñ0Ò âVÏ Ó�õãõ ��â Ñ Ó ß ÒYÑ Ó âU× Ñ0ÒYÑ Þãñ Ñ0Ò â�×JÜ ß�ÞãÔàßpÞá×�ÚFÝ#Ô õãõ Ô�ð Ò ØDé6Úç× Ñ0ÒYõ¦Ó ß�ñ Ò �'â Ñ Ó ß ÒJÓ Ö0ØD× Ñ0Ò
�'â Ñ Ó ß Ò Õ0â�Þ¦Ö0ñ Óøk3Ò × Õ ß�Ö ù Þãâ�×�ÔàßpÚ � × Ó å�n ë�Ð�Ñ0Ò Õ Ü Ø Ó × Ò â�å Ñ0Ò Ï Ò ñàÕ Ó ß Ó Ö�× Ò�Ò â�× Ñ Ó × Ó × õãÒ�Ó â�×�ÔàÖ Ò Ô�Ý
× Ñ0Ò å�ÔàÕ Ö6× Ò ß�â�Þãâ Ó�õ ð Ó Ú0â Ó × & ë

Ð�Ñ0Ò å�ÔàÕ Ö6× Ò ß�â Ó ß Ò Õ0â Ò Ø Ó Ö0ØFÕ Ü Ø Ó × Ò Ø¤Õ0â�Þ¦Ö0ñ»× Ñ0Ò ÝäÔ õáõ Ô�ð�Þ¦Ö0ñ Ó�õ ñ�Ôàß�Þã× Ñ Ïio

p>� Ñ0Ò ÖY× Ñ0Ò Ü ß�Ô0å Ò â�â�Ô0ß3Þãâþß Ò â Ò ×�î Ó�õãõ å�ÔàÕ Ö6× Ò ß�â Ó ß Ò ß Ò â Ò ×�×�Ô &

p Ð�Ñ0Ò å�ÔàÕ Ö6× Ò ß�â�ñ Ò ×þÕ ÜïØ Ó × Ò ØFð Ñ0Ò ÖS× Ñ0Ò é ß Ó Ö0å Ñ Þãâ.ß Ò â�Ô õ æ Ò Ø ë�\ Ý ÔàÖ Ò Ô�Ý1× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß�â�× Ñ Ó ×
Ñ Ó ØG× Ñ0Ò æ Ó	õ Õ Ò�& Þ¦ÖYÞã×�â�â Ò�õãÒ å�×�ÞãÔàÖSå�ÔàÕ Ö�× Ò ß�ð Ó â�å�Ô0ß�ß Ò å�×�î × Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖSå�ÔàÕ Ö6× Ò ß�â�ÝäÔ0ß Ó�õãõ × Ñ0Ò
Þ¦Ö0å�Ôàß�ß Ò å�×YÜ ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò Ø Ò å�ß Ò Ï Ò Ö6× Ò Ø ë±÷ × Ñ0Ò ß�ð�Þãâ Ò î3× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖüå�ÔàÕ Ö6× Ò ß�âUÝ#Ôàß Ó�õãõ × Ñ0Ò
å�Ôàß�ß Ò å�×�Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò Þ¦Ö0å�ß Ò Ï Ò Ö6× Ò Ø ë
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Ð�Ñ Þãâ Õ Ü Ø Ó ×�Þ¦Ö0ñ.â�× ß Ó × Ò ñ�Ú'ñàÕ Ó ß Ó Ö6× Ò�Ò â,× Ñ Ó ×�× Ñ0Ò æ Ó�õ Õ Ò Þ¦Ö Ó × õáÒ�Ó â�×�ÔàÖ Ò Ô�Ý�× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Öúå�ÔàÕ Ö6× Ò ß�â
ð�Þ õáõ é Ò�& î�â�ÞAÏúÜ õ ÞýÝ#ÚàÞ¦Ö0ñUÔàÕ ß(Ü ß Ò Ø Þãå�×�Ôàß�â Ò�õáÒ å�×�ÞáÔ0ÖvÏ Ò å Ñ Ó Ö0ÞãâVÏ ë�÷ Õ ß�Ü ß Ò Ø Þãå�×�Ôàß�â Ò�õãÒ å�×�ÞãÔàÖvÏ Ò å Ñ Ó Ö0ÞãâVÏ
Ó�õ â�ÔGå Ó Ü0×)Õ ß Ò âvÏUÔàß Ò Þ¦Ö6Ý#Ôàß1Ï Ó ×�ÞãÔàÖç× Ñ Ó ÖFâ Ó ×)Õ ß Ó ×�Þ¦Ö0ñGå�Ô0Õ Ö�× Ò ßpâôé Ò å Ó Õ0â Ò Þã×^å Ó Ö�é Ò ×�× Ò ß´Ø Þ�( Ò ß Ò Ö�×�Þ��
Ó × Ò ð Ñ Þãå Ñ Ô	Ý × Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö�×UÜ ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò å�Õ ß�ß Ò Ö6× õ ÚôÏUÔàß ÒJÓ å�å�Õ ß Ó × Ò ÝäÔ0ß Ò�Ó å Ñ é ß Ó Ö0å Ñ%ë»ÿ Ôàß
Ò�
³Ó Ï Ü õáÒ îïñ�Þãæ Ò ÖY× Ñ0Ò â Ó Ï Ò Þ¦Ö0Þã×�Þ Ó�õ å�ÔàÕ Ö6× Ò ß3æ Ó	õ Õ Ò â�îL× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Ö�Ï Ò å Ñ Ó Ö0ÞãâVÏså Ó Ö»Ø Þ�( Ò ß Ò Ö6×�Þ Ó × Ò^Ó
Ü ß Ò Ø Þãå�×�Ôàß�× Ñ Ó × Ñ Ó â'é Ò�Ò ÖSå�Ôàß�ß Ò å�×3Ý#Ôàß3× Ñ0Ò´õóÓ â�×þfô×�ÞAÏ Ò â�ÝèßpÔZÏ Ó Ü ß Ò Ø Þãå�×�Ô0ß�× Ñ Ó × Ñ Ó â�é Ò�Ò ÖSå�Ôàß�ß Ò å�×
ÝäÔàß�× Ñ0Ò´õ¦Ó â�× 5 ×�ÞâÏ Ò â�î ð Ñ Þ õãÒ â Ó × Õ ß Ó ×�Þ¦Ö0ñúå�Ô0Õ Ö�× Ò ßpâ�å Ó ÖYÖ0Ô�× ë

\ Ý�× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖáÏ Ò å Ñ Ó Ö0ÞãâVÏ ÞãâUÔàÖF× Ñ0Ò å�ß�Þã×�Þãå Ó�õ Ü Ó × Ñ î Ó æ Ó ß�Þ Ó ×�ÞãÔàÖÙå Ó Ö�é Ò ÞAÏúÜ õãÒ Ï Ò Ö6× Ò ØD×�Ô
ß Ò ØLÕ0å Ò × Ñ0Ò ×�ÞAÏ Ò ß Ò [ Õ0Þóß Ò Ø±×�Ô~Ï Ó n ÒJÓ Ü ß Ò Ø Þãå�×�ÞãÔàÖ ë±Ð�Ñ0Ò Ü ß�ÞãÔàß�Þã×�Ú Ò Ö0å�Ô0Ø Þ¦Ö0ñ�å Ó Ö�é Ò å�ÔZÏúÜ Õ0× Ò Ø
ð Ñ0Ò Öç× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖ>å�Ô0Õ Ö�× Ò ßpâ Ó ß Ò Õ Ü Ø Ó × Ò Ø Ó Ö0Ø>â�×�Ôàß Ò ØÙÞóÖ>× Ñ0ÒÃÑ Ú³é ßpÞáØDâ Ò�õáÒ å�×�ÞáÔ0Ö>× Ó é õãÒ�ë¤Ð�Ñ Õ0â�î
ð Ñ0Ò ÖS× Ñ0Ò é ß Ó Ö0å Ñ Þãâ�Ý Ò ×�å Ñ0Ò Ø*î%× Ñ0Ò Ü ß Ò æ0ÞáÔ0Õ0â õ Ú¤å Ó	õ å�Õ õ¦Ó × Ò Ø�Ü ß�ÞãÔàß�Þã×�Ú Ò Ö0å�Ô0Ø Þ¦Ö0ñGÞãâþÕ0â Ò Øç×�ÔúØ Þ¦ß Ò å�× õ Ú
â Ò�õãÒ å�×�× Ñ0Ò�Ó Ü Ü ß�ÔàÜ ß�Þ Ó × Ò Ü ß Ò Ø Þáå�×�ÞáÔ0Ö ë1Ð�Ñ0Ò ß Ò â Õ õ ×�Þ¦Ö0ñ.â Ò�õáÒ å�×�ÞáÔ0ÖvÏ Ò å Ñ Ó Ö0ÞãâVÏøß Ò [ Õ0Þ¦ß Ò â�ÔàÖ õ Ú.Ô0Ö Ò Ò�
 × ß Ó
Ï^Õ 
 Ø Ò�õ¦Ó ÚGX2Ø Ó × Ó Þ¦Ö´×�Ô'Ø Ó × Ó ÔàÕ0× ZxÝäÔ0ß*å Ñ ÔàÔ6â�Þ¦Ö0ñ'× Ñ0Ò�Ó Ü Ü ß�ÔàÜ ß�Þ Ó × Ò Ü ß Ò Ø Þáå�×�ÞáÔ0ÖUÝ&ß�ÔZÏ × Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö�×
Ü ß Ò Ø Þãå�×�Ôàß�â ë � ÞóÖ0å Ò × Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖS× Ó é õãÒ Þãâ�âVÏ Ó�õãõãÒ ß3× Ñ Ó Ö»× Ñ0Ò'õóÓ ß�ñ Ò �'â Ñ Ó ß Ò å�ÔZÏúÜïÔàÖ Ò Ö6×�Ü ß Ò Ø Þãå�×�Ôàß�î
Þá×�Þãâ3Ü Ô�â�â�Þóé õãÒ × Ñ Ó ×�× Ñ0Ò Ü ß�ÞãÔàßpÞá×�Ú Ò Ö0å�Ô0Ø ÞóÖ0ñUå Ó ÖUé Ò Ø ÔàÖ Ò�Ó ×(Ý Ò ×�å Ñ ×�ÞAÏ Ò ð�Þã× Ñ ÔàÕ0× Ó ( Ò å�×�ÞóÖ0ñ'× Ñ0Ò å�Úàå õãÒ
×�ÞAÏ Ò�ë

� âUð�Þã× Ñ × Ñ0Ò�°.ù ù �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß´Þ¦Ö � Ò å�×�ÞáÔ0ÖDT ë T ë V6î%× Ñ0Ò ß Ò Þãâ Ó�õ â�Ô Ó Ö # Ü Ø Ó × Ò ì3Ô0Õ Ö�× Ò ß
Ð,Ó é õãÒ�ëDÐ�Ñ Þãâ»× Ó é õãÒ ÞãâJÕ0â Ò ØD×�ÔFØ Ò × Ò ß1ÏôÞóÖ Ò ð Ñ0Ò × Ñ0Ò ßU×�Ô Õ ÜïØ Ó × Ò × Ñ0Ò ×�ð Ô õ¦Ó ß�ñ Ò ßúÜ ß Ò Ø Þáå�×�Ôàß�â ë��
å�ÔàÕ Ö�× Ò ß'Þãâ.â Ò�õãÒ å�× Ò ØDÕ0â�Þ¦Ö0ñF× Ñ0Ò â Ó Ï Ò Þ¦Ö0Ø Ò�
�Ó âUÕ0â Ò ØçÝ#Ôàß�× Ñ0Ò âVÏ Ó�õãõ ��â Ñ Ó ß Ò å�ÔZÏúÜ Ô0Ö Ò Ö�× ë»\ Ý�× Ñ0Ò
å�ÔàÕ Ö�× Ò ß(Þáâr) Ò ß�ÔLî�× Ñ0Ò Õ Ü Ø Ó × Ò ×�Ô'× Ñ0Ò3õ¦Ó ß�ñ Ò ��â Ñ Ó ß Ò�Ó Ö0Øú��â Ñ Ó ß Ò ð�Þã× Ñ�k�ù � Þãâ�ÞóÖ Ñ Þ¦é0Þã× Ò Ø*îIÔ�× Ñ0Ò ß�ð�Þáâ Ò
× Ñ0Ò Õ ÜïØ Ó × Ò Þãâ Ó�õãõ Ô�ð Ò Ø ë � Ñ0Ò ÖY× Ñ0Ò âVÏ Ó	õáõ �'â Ñ Ó ß Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�â�î%× Ñ0Ò å�ÔàÕ Ö�× Ò ß�Þáâ�â Ò ×'×�Ôøl ë�ö æ Ò ß�Ú
×�ÞAÏ Ò × Ñ0Ò ß Ò�Ó Ýä× Ò ß î�× Ñ0Ò å�Ô0Õ Ö�× Ò ß�Þãâ Ø Ò å�ß Ò Ï Ò Ö�× Ò ØJÞýÝ*× Ñ0Ò Ô�× Ñ0Ò ß�å�ÔTÏúÜ ÔàÖ Ò Ö6×þX õóÓ ß�ñ Ò ��â Ñ Ó ß Ò Ôàß��'â Ñ Ó ß Ò
ð�Þã× Ñik�ù � Z�ð�Þã× Ñ × Ñ0Ò^Ñ Þãñ Ñ0Ò ß�æ Ó�õ Õ Ò Þ¦Ö Þá×�â�â Ò�õãÒ å�×�ÞãÔàÖ å�ÔàÕ Ö6× Ò ßyÏUÞãâ Ü ß Ò Ø Þãå�×�â ë

Ð�Ñ0Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0âJÔ�Ý.× Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö6×�âÃÕ0â Ò Ø±Ý#Ôàß × Ñ0Ò Ø Þ�( Ò ß Ò Ö6×Yâ�Þ*) Ò ÞâÏ Ü õáÒ Ï Ò Ö�× Ó ×�ÞãÔàÖ0âYÔ�Ý
× Ñ0Òc° Õ Ó�õ1ù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ X °.ù ù Z'��â Ñ Ó ß Ò ð�Þã× Ñ � Ò�õãÒ å�×�Þãæ Òi# Ü Ø Ó × ÒúÓ Ö0Ø k3Ò × Õ ß�Ö ù Þãâ�×�ÔàßpÚ � × Ó å�n
X k�ù � Z Ó ß Ò ñ�Þãæ Ò ÖFÞ¦Ö Ð(Ó é õãÒ T ë f ëN�ËõóÓ ß�ñ Ò ÖàÕWÏUé Ò ß�Ô�Ý å�ÔàÖ-�Lñ0Õ ß Ó ×�ÞãÔàÖ0â´ð Ò ß Ò × Ò â�× Ò ØF×�Ôý��Ö0Øç× Ñ0Ò â Ò
å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â ë©ù Ô�ð Ò æ Ò ß�î3ØLÕ Ò ×�Ô>× Ñ0ÒFõ¦Ó ß�ñ Ò Ø Ò â�ÞãñàÖ â Ü Ó å Ò Ô�Ý.â)Õ0å Ñ�Ó Ü ß Ò Ø Þãå�×�Ôàß»× Ñ0Ò ß Ò ÞáâGÖ0Ô
ñàÕ Ó ß Ó Ö6× Ò�Ò × Ñ Ó ×U× Ñ0Ò ß ÒGÓ ß Ò Ö0Ô>é Ò ×�× Ò ßôå�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â ë�\ Ö±Ü Ó ß�×�Þáå�Õ õ¦Ó ß î1Þ¦Ö õ Ô0ÔFn6ÞóÖ0ñ ÝäÔàßô× Ñ0Ò é Ò â�×
å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â�î�ð Ò ß Ò â�×)ß�Þãå�× Ò ØU× Ñ0Ò â Ò�Ó ß�å Ñ ×�Ô�å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â�ð Ñ0Ò ß Ò × Ñ0Ò â�Ï Ó�õãõ ��â Ñ Ó ß Ò î�× Ñ0Ò�Ñ Ú³é ß�ÞãØ
â Ò�õãÒ å�×�Ôàß�î Ó Ö0ØY× Ñ0Òs# Ü Ø Ó × Ò.Ð,Ó é õãÒUÑ Ó ØG× Ñ0Ò â Ó Ï Ò.Ñ Þãâ�×�ÔàßpÚ õãÒ Ö0ñ�× Ñ%ë
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¶�²f�,¾�¢ç£*¥wª�§.º´¯*°(� �� x¡�² ®���¯*°*ª>µ&¯�¡J�S %²L¾úÀG�2ª�®�¯%¡�ÁK7�¢I°��I®�Ä�ÂÃª	Ä�²L¡�¢ ·J�¦®�Äs½�¢ ¾¦¢ ­�®���¿%¢
9Y«�¬�² ®�¢ç²%°*¬mlú¢0®� x¡6°DÀG�2ª�®�¯�¡�Á�½%®�²L­�n

ÿ Þáñ0Õ ß Ò T ë V & å�ÔTÏúÜ Ó ß Ò â�× Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖGß Ó × Ò â1Ô�Ý(× Ñ0Ò0°.ù ù ��â Ñ Ó ß Ò ð�Þã× Ñ � Ò�õãÒ å�×�Þãæ Ò�# ÜïØ Ó × Ò
Ó Ö0Ø k�ù � ×�ÔG× Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ±ß Ó × Ò âUÔ�Ýþ�'â Ñ Ó ß ÒYÓ Ö0Ø±�'â Ñ Ó ß Ò ð�Þã× Ñwv ß Ó Ö0å Ñ>ÿ Þ õ × Ò ß�Þ¦Ö0ñ ë�°.ù ù
�'â Ñ Ó ß Ò ð�Þá× Ñôk�ù � Þãâ Ó	õ ð Ó Ú0âgÏUÕ0å Ñ é Ò ×�× Ò ß'× Ñ Ó ÖF× Ñ0Ò Ö0Ô0ß1Ï Ó�õ ��â Ñ Ó ß Ò�ëúÐ�Ñ0Ò ß Ò ØLÕ0å�×�ÞãÔàÖ ÞóÖáÏUÞãâ��
Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â'æ Ó ßpÞ Ò â�Ý&ß�ÔZÏ V�W,+ Ó × & 4 v Ó Ö0Ø�V ] + Ó ×�W�W ] 4 v�ë ì3ÔZÏ Ü Ó ß Ò ØG×�Ô Ó � õ × Ò ß Ò Ø��'â Ñ Ó ß Ò î
°.ù ù ��â Ñ Ó ß Ò ð�Þã× Ñúk�ù � Þ¦Ö0å�ß Ò�Ó â Ò âgÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0âUé�Ú>V.+ ÝäÔàß Óø& 4 v Ü ß Ò Ø Þãå�×�Ô0ß�î Ó Ö0Øçß Ò ØLÕ0å Ò â
ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0âJé6ÚDV�k,+ Ó ×^W�W ] 4 v�ë(Ð�Ñ0Ò â Ò�õáÒ å�×�Þáæ Ò Õ Ü Ø Ó × Ò Ü Ô õ Þãå�Ú>Þãâ^ß Ò â ÜïÔàÖ0â�Þ¦é õãÒ Ý#ÔàßUV
�ml,+ Ô�Ý
× Ñ0Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�Ô�æ Ò ß3�'â Ñ Ó ß Ò Ø Ò Ü Ò Ö0Ø Þ¦Ö0ñYÔàÖ × Ñ0Ò â�Þ*) Ò�ë

Ð�Ñ0Òú° Õ Ó�õþù Þãâ�×�ÔàßpÚ ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò ð�Þá× Ñ ÔàÕ0×J× Ñ0Ò k Ò × Õ ß�Ö ù Þãâ�×�Ôàß�Ú � × Ó å�n>ð Ó âYÖ0Ô�×Jâ Ñ Ô
ð�Ö
ÞóÖ ÿ ÞãñàÕ ß Ò T ë V &>Ó âú× Ñ0Ò Ü Ò ß�Ý#Ôàß1Ï Ó Ö0å Ò ÞãâY×�ÔàÔ>å õ Ô�â Ò ×�Ô Ò�Ó â�Þ õ Ú�Ø Þãâ�×�Þ¦Ö0ñàÕ0Þãâ Ñ × Ñ0Ò ×Ûð3Ô õ Þ¦Ö Ò â ë©Ð�Ñ0Ò
ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�Ô
æ Ò ß(× Ñ0Ò0° Õ Ó�õLù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò ð�Þã× Ñ ÔàÕ0×�× Ñ0Ò%k3Ò × Õ ß�Ö ù Þãâ�×�ÔàßpÚ � × Ó å�n�â�× Ó ßp×�â
Ó ×úW,l54 vËÓ Ö0Ø±ñ0ß�Ô�ð�âU×�Ô Ó ] + ß Ò ØLÕ0å�×�ÞãÔàÖ Þ¦Ö�ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö0â Ó ×YV 5�] 4 v�ë Ð�Ñ Þãâúå�ÔTÏ Ò â Ó × Ó Ö
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V�V�í



ÞóÖ0å�ß Ò�Ó â Ò Þ¦ÖDå�ÔZÏúÜ õãÒ�
 Þã×ÛÚ ë � Ñ Þáå Ñ Ô�Ý'× Ñ0Ò â Ò Ü ß Ò Ø Þáå�×�Ôàß�â»ÞáâGé Ò â�×»ð Ô0Õ õ Ø Ñ Ó æ Ò ×�Ô>é Ò Ø Ò × Ò ß1ÏUÞ¦Ö Ò Ø
é Ó â Ò ØFÔàÖ Ñ Ô�ð©ð Ò�õãõ × Ñ0Ò Ú �L×'Þ¦Ö�×�ÔY× Ñ0Ò Ü ßpÔàå Ò â�â�Ôàß�ÞAÏúÜ õãÒ Ï Ò Ö�× Ó ×�ÞãÔàÖ ëUù Ô�ð Ò æ Ò ß�î*éïÔ�× ÑFÓ ß Ò â�ÞAÏúÜ õãÒ ß
×�ÔJÞAÏúÜ õãÒ Ï Ò Ö6×'× Ñ Ó Ö Ó � õ × Ò ß Ò Øç�'â Ñ Ó ß Ò�ë�÷ Ö ÒJÓ Ø æ Ó Ö6× Ó ñ Ò Ô�Ý1× Ñ Þãâ.Ü ß Ò Ø Þãå�×�Ôàß�Þãâ'× Ñ Ó ×�Þã×'å Ó Ö Ò�Ó â�Þ õ Ú
é Ò.Ò�
 × Ò Ö0Ø Ò ØS×�ÔUÞóÖ0å õ Õ0Ø Ò Ô6× Ñ0Ò ß3å�ÔZÏúÜïÔàÖ Ò Ö6×�â�× Ñ Ó × Ó ß Ò Ö0Ô�×�é Ó â Ò ØSÔàÖYé ß Ó Ö0å Ñ å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ ë

m�n3{ |´�}'~' z3v��

\ Ö × Ñ ÞãâYå Ñ Ó Ü0× Ò ßúð ÒFÑ Ó æ ÒGÒ�
 Ó ÏUÞ¦Ö Ò Ø�× Ñ0Ò Ö Ó ×)Õ ß Ò Ô�Ý^é ß Ó Ö0å Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0Ö Ó Ö0Ø Ñ Ó æ Ò â Ñ Ô
ð�Ö
× Ñ Ó ×qÏUÔ6â�×�é ß Ó Ö0å Ñ0Ò â�Ø ÔÃÖ0Ô�×'Ö Ò�Ò Ø Ó õ¦Ó ß�ñ ÒUÓ ÏUÔàÕ Ö6×�Ô�Ý Ñ Þãâ�×�ÔàßpÚ»ÝäÔàß�Ü ß Ò Ø Þãå�×�ÞãÔàÖ ë � Ò â Ñ Ô�ð Ò ØY× Ñ Ó ×
ÝäÔàßsÏôÔ�â�×.é ß Ó Ö0å Ñ0Ò â�î(å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖçð�Þá× Ñ Ý Ò ð Ò ß�× Ñ Ó ÖôlYÜ ß Ò æ0ÞãÔàÕ0âúé ß Ó Ö0å Ñ0Ò âUð Ó â.Ö Ò�Ò Ø Ò Ø ë � ÒJÓ�õ â�Ô
â Ñ Ô�ð Ò ØU× Ñ Ó ×1�'â Ñ Ó ß Ò î�Õ0â�Þ¦Ö0ñ Ó Ü Ó ×�× Ò ß�Ö Ñ Þáâ�×�Ôàß�ÚUÔ�Ý�V�T'é ß Ó Ö0å Ñ0Ò â�î�ð Ó â(Ô�Ý#× Ò ÖUÕ Ö Ó é õãÒ ×�Ô'å Ó Ü0× Õ ß Ò × Ñ0Ò
Ø Þóß Ò å�× å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ»ð�Þã× Ñ V�î0W î0Ôàß�lUé ß Ó Ö0å Ñ0Ò â�î0Þ¦Ö0Ø Þãå Ó ×�Þ¦Ö0ñJ× Ñ Ó × ��â Ñ Ó ß Ò Ô	Ýä× Ò Ö Ò�
 Ó ÏUÞ¦Ö Ò â3×�ÔàÔvÏUÕ0å Ñ
Ñ Þáâ�×�Ôàß�Ú ë»\ ×'ð Ó â'â Õ0ñ�ñ Ò â�× Ò Øç× Ñ Ó × õóÓ ß�ñ Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�â'å Ó Öçé ÒYÑ Ó ØçÞýÝ�Ü ß Ò Ø Þãå�×�Ôàß�âdÏUÔàß Ò Ø Þ¦ß Ò å�× õ Ú
Õ0â Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0ÖGé Ò ×�ð Ò�Ò ÖYé ß Ó Ö0å Ñ0Ò â�×�ÔvÏ Ó n Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â ë

ÿ Õ ß�× Ñ0Ò ß
ÏUÔàß Ò î�ð Ò Þ¦Ö�æ Ò â�×�Þãñ Ó × Ò Ø´× Ñ0Ò1Ò ( Ò å�×*Ô	ÝïÜ ß Ò â Ò ß�æàÞ¦Ö0ñ Ñ Þãâ�×�Ô0ß�Ú�ÝèßpÔZÏOé Ò Ý#Ôàß Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò â Ó Ö0Ø
õ Ô0ÔàÜSé Ô0Ø Þ Ò â ë � Ò â Ñ Ô�ð Ò ØG× Ñ Ó × Ó é Ô0Õ0×þW�k-+ËÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â�å Ó ÖFé Ò Ü ß Ò Ø Þãå�× Ò ØôÏôÔàß Ò.Ó å�å�Õ ß Ó × Ò�õ Ú
Õ0â�Þ¦Ö0ñ ÓFÑ Þãâ�×�Ô0ß�Úç× Ñ Ó ×´Þ¦Ö0å õ Õ0Ø Ò âY× Ñ0Ò ÔàÕ0×�å�ÔZÏ Ò â'Ý&ß�ÔZÏ é Ò Ý#Ôàß Ò â Õ é ßpÔàÕ0×�Þ¦Ö Ò â Ó Ö0Ø õ ÔàÔàÜ>é Ô0Ø Þ Ò â Ó Ö0Ø
× Ñ Ó ×3× Ñ0Ò ß Ò ØLÕ0å�×�ÞãÔàÖYÞ¦ÖÓÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖFß Ó × Ò ÝèßpÔZÏ�Õ0â�Þ¦Ö0ñ»× Ñ Þãâ�Þ¦Ö6ÝäÔàß
Ï Ó ×�ÞãÔàÖ ð Ó â Ô	Ýä× Ò Ö õ¦Ó ßpñ Ò�ë

Ð ð3Ôúæ Ò ß�â�ÞãÔàÖ0â�Ô�Ý�× Ñ0Ò�° Õ Ó	õ,ù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�ð�Þã× Ñ � Ò�õáÒ å�×�Þáæ Òq# ÜïØ Ó × Ò ð Ò ß Ò
ÞóÖ6× ß�Ô0ØLÕ0å Ò Ø�o�ÔàÖ Ò ð�Þá× ÑYÓ Ö0ØJÔ0Ö Ò ð�Þã× Ñ ÔàÕ0× Ó Ï Ò å Ñ Ó Ö0Þáâ�ÏË×�Ô�n Ò�Ò Ü Ñ Þáâ�×�Ôàß�Ú ÝèßpÔZÏøé Ò ÝäÔàß Ò â Õ é ß�ÔàÕ0×�Þ¦Ö Ò
å Ó�õãõ â ë1Ð�Ñ0Ò â Ò Ü ß Ò Ø Þãå�×�Ôàßpâ1ÞAÏúÜ ß�Ô�æ Ò ØUÔàÖU�'â Ñ Ó ß Ò é�ÚUÕ ÜU×�ÔUV ] + Ó Ö0ØúÞAÏúÜ ß�Ô�æ Ò ØUÔàÖ Ó � õ × Ò ß Ò Ø»�'â Ñ Ó ß Ò
é�ÚçÕ ÜÙ×�ÔçV�k,+ ë»Ð�Ñ0Ò å�ÔZÏúÜ õãÒ�
 Þã×�ÚçÔ�Ý�× Ñ0Ò â Ò Ü ß Ò Ø Þãå�×�Ôàß�âUÞãâ Ó»õ Þá×�× õãÒGÑ Þáñ Ñ0Ò ß.× Ñ Ó ÖF× Ñ Ó ×´Ô�Ý��'â Ñ Ó ß Ò�ë
ù Ô�ð Ò æ Ò ß�î%é Ô�× Ñ Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß ÒUõãÒ â�â.å�ÔTÏúÜ õãÒ�
 × Ñ Ó Ö Ó � õ × Ò ß Ò ØD�'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß Ó â'× Ñ0Ò ß Ò Þãâ^Ö0Ô
Ö Ò�Ò ØYÝ#Ôàß Ó!v3Ð�vOÓ å�å Ò â�â�Ôàß3× Ó ñvÏ Ó ×�å Ñ Ô0Ö»× Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖFÜ Ó × Ñ%ë

Ð�Ñ0Ò Ü Ò ß�ÝäÔ0ß1Ï Ó Ö0å Ò Ô�ÝL× Ñ0Ò�° Õ Ó�õ ù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàßpâ,Þãâ Ò Ö0å�ÔàÕ ß Ó ñ�Þ¦Ö0ñ ë�ù Ô�ð Ò æ Ò ß�î
å�ÔZÏúÜ Ó ß�Þ¦Ö0ñUÔàÕ ß3ß Ò â Õ õ ×�â�ð�Þã× Ñ × Ñ0Ò.Ñ Ú³ÜïÔ�× Ñ0Ò ×�Þãå Ó�õ Ü ß Ò Ø Þãå�×�Ôàßpâ�Ô�Ý Ð(Ó é õãÒ T ë W î6Þã×�Þãâ�å õãÒ�Ó ß3× Ñ Ó ×3× Ñ0Ò ß Ò Þãâ
ß�ÔàÔTÏ©Ý#Ôàß�Ý&Õ ß�× Ñ0Ò ß ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�â ë � ×�Þ õãõ îL× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàßpâ�Þ¦Ö�× ßpÔàØLÕ0å Ò ØFÞ¦ÖY× Ñ Þãâ�å Ñ Ó Ü0× Ò ß�ß Ò Ü ß Ò â Ò Ö�× Ó
ñ�ÔàÔ0ØúÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×3Þ¦Öúå�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ»é Ó â Ò ØYÜ ß Ò Ø Þãå�×�ÞãÔàÖ ë3Ð�Ñ Þãâ�Þãâ Ò â)Ü Ò å�Þ Ó�õãõ ÚY× ß�Õ Ò ð Ñ0Ò Öúå�Ô0Ö0â�ÞãØ Ò ß�Þ¦Ö0ñ
× Ñ0Ò â�ÞAÏúÜ õãÒ ß�ÞAÏúÜ õãÒ Ï Ò Ö�× Ó ×�ÞãÔàÖYå�ÔTÏúÜ Ó ß Ò ØY×�Ô Ó � õ × Ò ß�Þ¦Ö0ñ¸Ï Ò å Ñ Ó Ö0ÞãâVÏ ë

V�V�T



�m����18�m��� {

&Ir�y�u�vxzA/(y�{���r�- u�y��Ou�u3r2-±v*z�r0/(��1Dv*u1tU{�/(y%��v*w

 Ô6â�×þé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ô0ß�â Ó ß Ò.Ò Þã× Ñ0Ò ß'â�ÞóÖ0ñ õáÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þáå�×�Ôàß�â�î�â Õ0å ÑFÓ â'�'â Ñ Ó ß Ò Ôàß ;f� â�î%Ôàß
Ñ Ú é ß�ÞãØ¤Ü ß Ò Ø Þãå�×�Ô0ß�â�î â Õ0å ÑGÓ â ;ã� â�����â Ñ Ó ß Ò Ôàß�W�é åu����â Ñ Ó ß Ò�ë�Ð�Ñ0ÒUÑ Ú é ß�ÞãØ¤Ü ß Ò Ø Þáå�×�Ôàß�â Ó ß Ò ÏUÔ�â�× Ó å
�
å�Õ ß Ó × Ò î Ó Ö0Ø Ó ß Ò Ï Ó Ø Ò Õ ÜUÔ�Ý*×�ð3Ô�ÔàßEÏUÔàß Ò â�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þáå�×�Ôàß�â Ó Ö0Ø Ó â Ò�õãÒ å�×�ÞãÔàÖÑÏ Ò å Ñ Ó Ö0ÞãâVÏ
×�ÔúØ Ò å�ÞãØ Ò ð Ñ Þãå Ñ Ô�Ý1× Ñ0Ò â�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò îLÔàß å�ÔZÏúÜ Ô0Ö Ò Ö�×�î%Ü ß Ò Ø Þãå�×�Ôàßpâ�×�ÔYÕ0â Ò ÝäÔàß Ò�Ó å Ñ é ß Ó Ö0å Ñ%ë�Ð Ô
é Õ0Þ õ ØYé Ò ×�× Ò ß Ñ Ú³é ß�ÞãØYÜ ß Ò Ø Þãå�×�Ôàß�â�î�Þã×1Þãâ Õ0â Ò ÝèÕ õ ×�Ô.Õ Ö0Ø Ò ß�â�× Ó Ö0Ø Ñ Ô�ðDâ�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þáå�×�Ôàß�â1Þ¦Ö6× Ò ßJ�
Ó å�× Ó Ö0ØGå�ÔZÏúÜ õãÒ Ï Ò Ö6× Ò�Ó å Ñ Ô�× Ñ0Ò ß ë�Ð ð3ÔJé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ô0ß�â�× Ñ Ó ×�å�ÔTÏúÜ õãÒ Ï Ò Ö�× Ò�Ó å Ñ Ô�× Ñ0Ò ß�ð Ò�õãõ î
â Õ0å Ñ Ó â ;ã� â Ó Ö0ØJ�'â Ñ Ó ß Ò î�å�ÔTÏ^é0Þ¦Ö Ò Þ¦Ö6×�Ô Ó ñ6ÔàÔ0Ø Ñ Ú³é ß�ÞãØYÜ ß Ò Ø Þãå�×�Ôàß�î6ð Ñ0Ò ß Ò�Ó â�×�ð Ô'Ü ß Ò Ø Þãå�×�Ôàßpâ1× Ñ Ó ×
Ó ß Ò â�ÞAÏUÞ õ¦Ó ß�îIâ Õ0å ÑYÓ â�� � â Ó Ö0ØG��â Ñ Ó ß Ò îïØ ÔJÖ0Ô�×3å�ÔZÏUé0Þ¦Ö Ò ×�ÔéÏ Ó n Ò.Ó â�ñ6ÔàÔ0Ø ÓúÑ Ú³é ß�ÞãØFÜ ß Ò Ø Þãå�×�Ôàß ë

\ Ö»× Ñ Þãâ3å Ñ Ó Ü0× Ò ß�î0× Ñ0Ò ÞóÖ6× Ò ß Ó å�×�ÞãÔàÖYé Ò ×�ð Ò�Ò Öúâ�Þ 
 â�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þãå�×�Ôàß�â3Þãâ Ò�
 Ó ÏUÞ¦Ö Ò Ø ë�ÿ Þ¦ß�â�×�î
ð Ò Þ¦Ö�æ Ò â�×�Þãñ Ó × Ò × Ñ0Ò Ü ß�Ô0Ü Ôàß�×�ÞáÔ0Ö»Ô�Ý é ß Ó Ö0å Ñ0Ò â3Ý#Ôàß�ð Ñ Þãå Ñ»Ò�Ó å Ñ Ô�Ý(× Ñ0Ò â Ò Þáâ�× Ñ0Ò é Ò â�×�Ü ß Ò Ø Þãå�×�Ôàß�î Ó Ö0Ø
× Ñ0Ò ÞAÏúÜïÔàß�× Ó Ö0å Ò Ô�Ý�Õ0â�Þ¦Ö0ñ'× Ñ0Ò é Ò â�×�Ü ß Ò Ø Þãå�×�Ôàß�Ý#Ôàß Ò�Ó å Ñ å Ó × Ò ñ�Ôàß�Ú'Ô	Ýïé ß Ó Ö0å Ñ0Ò â ë � Ò Þ¦Ö�æ Ò â�×�Þãñ Ó × Ò3Ñ Ô
ð
× Ñ0Ò é Ò â�×�Ü ß Ò Ø Þãå�×�Ôàß ÝäÔàß Ò�Ó å Ñ é ß Ó Ö0å Ñ å Ñ Ó Ö0ñ Ò â�ØLÕ ß�Þ¦Ö0ñJ× Ñ0Ò ß�Õ ÖYÔ�Ý Ó Ü ß�Ô�ñàß Ó ÏYî Ó Ö0ØGé Ò ×�ð Ò�Ò ÖGß�Õ Ö0â
Õ0â�Þ¦Ö0ñYØ Þ'( Ò ß Ò Ö6×'Þ¦Ö Ü Õ0×.â Ò ×�â ë�\ ×'Þáâ'â Ñ Ô
ð�ÖY× Ñ Ó ×�× Ñ0Ò é Ò â�×.Ü ß Ò Ø Þãå�×�Ôàß�å Ñ Ó Ö0ñ Ò â�Ýèß Ò [ Õ Ò Ö6× õ Ú ë � Ò å�ÔàÖ0Ø*î
â Ò æ Ò ß Ó�õ ß Ò�Ó�õ%Ó Ö0ØJÞãØ Ò�Ó�õ Þ*) Ò ØGâ Ò�õáÒ å�×�ÞáÔ0Ö¬Ï Ò å Ñ Ó Ö0Þáâ�ÏUâ Ó ß Ò ÞóÖ6æ Ò â�×�Þáñ Ó × Ò Ø ë1Ð�Ñ0Ò�Ò ( Ò å�×3Ô�Ý,Õ0â�Þ¦Ö0ñ Ñ Þãâ�×�Ôàß�Ú
ÞóÖ × Ñ0Ò â Ò�õáÒ å�×�Ôàß Ó â1â Õ0ñ6ñ Ò â�× Ò ØúÞ¦Ö6� ]!  Þãâ3â Ñ Ô�ð�Ö ë�Ð�Ñ0Ò â�Þ*) Ò Ô�Ý*× Ñ0Ò â Ò�õãÒ å�×�Ôàß Ñ Ó â õ¦Ó ßpñ Ò�õ ÚJé Ò�Ò Ö ÞãñàÖ0Ôàß Ò Ø
é�Ú±Ü ß Ò æ0ÞãÔàÕ0âGâ�× Õ0Ø Þ Ò â�î�â�ÔD× Ñ0ÒGÒ ( Ò å�×YÔ�Ý.å Ñ Ó Ö0ñ�Þ¦Ö0ñD× Ñ0Ò â�Þ*) Ò Ô�Ý^× Ñ0Ò â Ò�õãÒ å�×�Ôàß»Þãâ Ó�õ â�Ô Ò�
 Ó ÏUÞ¦Ö Ò Ø ë
ÿ ÞóÖ Ó	õáõ Ú�î Ó Ö Ò ð Ñ Ú³é ßpÞáØFÜ ß Ò Ø Þãå�×�Ôàß�îïð Ñ Þãå ÑSÓ å Ñ Þ Ò æ Ò â ÓUõ Ô�ð Ò ßyÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖFß Ó × Ò î Ó × Ó ñ�Þãæ Ò ÖYå�Ô�â�×�î
× Ñ Ó ÖYÜ ß Ò æ0ÞãÔàÕ0â õ ÚGß Ò Ü Ô0ß�× Ò Ø¤Ü ß Ò Ø Þáå�×�Ôàß�â�î Þãâ�Þ¦Ö�× ßpÔàØLÕ0å Ò Ø ë

V�V &



{þn�� �U�Ur.tUzI' u r�y�z���w

\ ÖY× Ñ Þáâ�â Ò å�×�ÞãÔàÖ%î ð Ò × ß�Úú×�Ô Ó Ö0â�ð Ò ß × Ñ ß Ò�Ò ÝèÕ Ö0Ø Ó Ï Ò Ö�× Ó	õ [ Õ Ò â�×�ÞãÔàÖ0â�Ý#Ôàß Ñ Ú é ß�ÞãØGé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå
�
×�Ôàß�â.o�� Ñ Þáå Ñ â�ÞóÖ0ñ õáÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò ÞAÏúÜ Ô0ß�× Ó Ö6×3å Ó Ö0Ø ÞãØ Ó × Ò â Ó â�å�ÔZÏúÜ Ô0Ö Ò Ö�×�â�Ý#Ôàß ÓúÑ Ú³é ß�ÞãØ
é ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ô0ß�� ° Ô Ò â�× Ñ0Ò é Ò â�×�Ü ß Ò Ø Þãå�×�Ô0ß�Ý#Ôàß Ó ñ6Þáæ Ò ÖYé ß Ó Ö0å Ñ å Ñ Ó Ö0ñ Ò × Ñ ß�ÔàÕ0ñ Ñ ÔàÕ0×1× Ñ0Ò ß�Õ Ö Ô�Ý
Ó Ü ß�Ô6ñàß Ó Ï!� ° Ô Ò â�× Ñ0Ò é Ò â�×'Ü ß Ò Ø Þãå�×�Ôàß�Ý#Ôàß Ó ñ�Þãæ Ò ÖGé ß Ó Ö0å Ñ å Ñ Ó Ö0ñ Ò é Ò ×�ð Ò�Ò Ö Þ¦Ö Ü Õ0×'â Ò ×�â�� Ð�Ñ0Ò â Ò
× Ñ ß Ò�Ò [ Õ Ò â�×�ÞãÔàÖ0â Ó ß Ò ÞâÏ Ü Ôàß�× Ó Ö�×�ÞóÖ × Ò ß1ÏUâ3Ô�Ý�ð Ñ Þãå Ñ å�ÔZÏúÜïÔàÖ Ò Ö6×�â ÓúÑ Ú³é ßpÞáØFÜ ß Ò Ø Þãå�×�Ôàß3â Ñ ÔàÕ õ Ø¤Õ0â Ò
Ó Ö0Ø Ñ Ô�ðO×�Ôúé Ò â�×�â Ò�õãÒ å�×'é Ò ×�ð Ò�Ò Ö»× Ñ0Ò Ï ë

Ð�Ñ0Ò â�Þ 
 Ü Ô6× Ò Ö�×�Þ Ó	õ å�ÔZÏúÜ Ô0Ö Ò Ö�×YÜ ß Ò Ø Þãå�×�Ôàß�âYâ�× Õ0Ø Þ Ò Ø Ñ0Ò ß ÒçÓ ß Ò o Ð ð3Ô!� v Þã×Gì3ÔàÕ Ö6× Ò ß�î ;ã� â�î Ó
ù ÔàÔ0ÜDÜ ß Ò Ø Þãå�×�Ôàß�î � Ñ Ôàß�× Ó Ö0Ø ù ÔàÖ0ñ ù Þãâ�×�Ôàß�ÚD�'â Ñ Ó ß Ò î Ó Ö0Ø Ó �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�ÔàßUð�Þã× ÑDÓ;k3Ò × Õ ß�Ö
ù Þãâ�×�Ô0ß�Ú � × Ó å�n ëGÐ�Ñ0ÒÃÐ ð3Ô!� v Þã×úì3ÔàÕ Ö6× Ò ß.Ü ß Ò Ø Þáå�×�Ôàß´ÞáâUÞ¦Ö0å õ Õ0Ø Ò ØOé Ò å Ó Õ0â Ò Þã×UÞáâ ÔàÖ Ò Ô�Ý�× Ñ0Ò ÏUÔ6â�×
é Ó â�ÞãåúØ Ú Ö Ó ÏUÞãåJé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ôàß�â�î Ó Ö0Ø Ñ Ó â Ó æ Ò ß�ÚGâ Ñ Ôàß�×�× ß Ó Þ¦Ö0Þ¦Ö0ñG×�ÞAÏ Ò�ëúÐ�Ñ0ÒO;ã� â Ó Ö0Ø ù Ô0ÔàÜ
Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò Þ¦Ö0å õ Õ0Ø Ò Ø±é Ò å Ó Õ0â Ò × Ñ0Ò â�× Õ0Ø ÚFÞ¦Ö�ì Ñ Ó Ü0× Ò ß'íYâ Ñ Ô�ð Ò ØF× Ñ Ó ×´× Ñ0Ò â Ò ×�ð3ÔÃÜ ß Ò Ø Þáå�×�Ôàß�â
å Ó Ü0× Õ ß Ò ØúØ Þ�( Ò ß Ò Ö6×3×ÛÚ Ü Ò â�Ô�Ý*â Ò�õ Ý*å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ ë�Ð�Ñ0Ò × Ñ ß Ò�Ò æ Ó ß�Þ Ó ×�ÞãÔàÖ0â1Ô	Ýx× Ñ0Ò ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß Ó ß Ò
ÞóÖ0å õ Õ0Ø Ò ØGé Ò å Ó Õ0â Ò × Ñ0Ò â�×)Õ0Ø Ú.Þ¦Öúì Ñ Ó Ü0× Ò ß�T�ÞóÖ0Ø Þãå Ó × Ò ØJ× Ñ Ó ×�× Ñ0Ò â Ò × Ñ ß Ò�Ò Ü ß Ò Ø Þãå�×�Ôàßpâ Ò�Ó å Ñ å Ó Ü0× Õ ß Ò Ø
Ø Þ'( Ò ß Ò Ö6×.×�Ú Ü Ò â´Ô�Ý é ß Ó Ö0å Ñ å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ ëøö1Ó å Ñ Ô�Ý3× Ñ0Ò â�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þãå�×�Ô0ß�â Ò�
 å Ò Ü0×'Ý#Ôàß'× Ñ0Ò
ù ÔàÔ0ÜYÜ ß Ò Ø Þãå�×�Ôàß�ð Ò ß Ò�Ò�
 Ó ÏUÞ¦Ö Ò Ø Ó × Ó â�Þ*) Ò Ô�Ý�V�T<4 v�ëLÐ�Ñ0Ò â Ñ Ôàß�× Ñ Þãâ�×�Ôàß�ÚY�'â Ñ Ó ß Ò Õ0â Ò Ø ] Ñ Þãâ�×�Ôàß�Ú
é0Þá×�â Ó Ö0Ø ] k6f�T ;1ù�Ð â�îï× Ñ0Ò.õ ÔàÖ0ñ Ñ Þãâ�×�Ô0ß�ÚG�'â Ñ Ó ß Ò î × Ñ0Ò �'â Ñ Ó ß Ò ð�Þã× Ñ6k3Ò × Õ ß�Ö ù Þáâ�×�Ôàß�Ú � × Ó å�nIî Ó Ö0Ø
× Ñ0Ò};ã� â��þÜ ß Ò Ø Þãå�×�Ô0ß'Õ0â Ò ØDV�T Ñ Þãâ�×�Ôàß�ÚGé0Þã×�â Ó Ö0ØDV ;1ù�Ð'ëLÐ�Ñ0Ò ù Ô0ÔàÜFÜ ß Ò Ø Þãå�×�Ôàß�ð Ó â�â�ÞâÏUÕ õ¦Ó × Ò Ø Ó ×
Ó å�Ô�â�×3Ô�Ý ] 4 v�ëZ�
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Ð�Ñ0Ò ÞAÏúÜ Ô0ß�× Ó Ö0å Ò Ô	Ý Ò�Ó å Ñ Ô�Ý�× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß�â�ð Ò�Ó ß Ò å�ÔàÖ0â�ÞãØ Ò ß�Þ¦Ö0ñ´Ý#Ôàß�Õ0â Ò Þ¦Ö Ó'Ñ Ú³é ßpÞáØ»Ü ß Ò Ø Þãå�×�Ôàß
å Ó ÖJé Ò�Ò â�×�ÞAÏ Ó × Ò ØYÕ0â�Þ¦Ö0ñú×�ð3Ô�Ý Ó å�×�Ôàß�â.o Ñ Ô
ð�Ï Ó Ö6ÚJé ß Ó Ö0å Ñ0Ò â Ò�Ó å Ñ Ü ß Ò Ø Þãå�×�Ô0ß1Þãâ�é Ò â�×1Ý#Ôàß�î Ó Ö0Ø Ñ Ô
ð
Ï^Õ0å Ñ é Ò ×�× Ò ß3× Ñ Ó Ö»× Ñ0Ò Ô�× Ñ0Ò ß3Ü ß Ò Ø Þãå�×�Ô0ß�â�Þã×�Þãâ�ÝäÔ0ß3× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â ë

ÿ Þáñ0Õ ß Òy&ïë V3â Ñ Ô�ð�â�× Ñ0Ò Ø Þãâ�×)ß�Þ¦é Õ0×�ÞãÔàÖ»Ô�Ýxé ß Ó Ö0å Ñ0Ò â�é6Úúé Ò â�×3Ü ß Ò Ø Þãå�×�Ôàß ë�ÿ Ôàß Ò�
 Ó ÏúÜ õãÒ î0Þ�Ý*× Ñ0Ò�;ã� â
Ü ß Ò Ø Þãå�×�Ôàß�ð Ó â1é Ò â�×�Ý#Ôàß Ó â�× Ó ×�Þãå�é ß Ó Ö0å Ñ î0× Ñ Ó ×1é ß Ó Ö0å Ñ î0ð Ò Þãñ Ñ × Ò ØJé6Ú Ò�
àÒ å�Õ0×�ÞáÔ0ÖUÝ&ß Ò [ Õ Ò Ö0å�Ú�îàð3ÔàÕ õ Ø
é ÒYÓ å�å�ÔàÕ Ö6× Ò ØFÝ#Ôàß'Þ¦ÖÙ× Ñ0ÒV;ã� âUå Ó × Ò ñ�Ôàß�Ú ë»\ Ö Ó ×�Þ Ò Þ¦Ö0å õ Õ0Ø Þ¦Ö ñ>× Ñ0ÒJÐ ð3Ô!� v Þã×^ì3Ô0Õ Ö�× Ò ß´Ü ß Ò Ø Þãå�×�Ôàß�î
× Ñ0ÒGÐ ð3Ô!� v Þã×Jì3ÔàÕ Ö6× Ò ßUå Ó × Ò ñ�Ôàß�Úçð Ó â»Õ0â Ò Ø ë±ÿ Ôàß Ó�õãõ Ô6× Ñ0Ò ßU×�Þ Ò â�î�× Ñ0Ò¤Ð Þ Ò å Ó × Ò ñ�Ô0ß�Úçð Ó âúÕ0â Ò Ø ë
ÿ Ôàß Ó [ Õ Ó ß�× Ò ß´Ô�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â�î�× Ñ0ÒYÐ ð3Ô!� v Þã×^ì3Ô0Õ Ö�× Ò ß´Ü ß Ò Ø Þãå�×�ÔàßUÞãâúé Ò â�× ë¤Ð�Ñ0Ò â ÒÃÓ ß Ò ÏôÔ�â�× õ Ú
� X��dX�� +u�������Z�� ¢¡3�i£ � �`¤o¥A¡�¤§¦Z¨\¡3¤o� � ¨�©ª�¬«3¤0«3¦ � ¡H­d������®	�¯�¢�����\ ¢¡H« � « �dX ¥D°§�������Z�� ¢¡���4± X�� �¬²�°§¦Z«��`¤������`¤0³(´o«3°o ¢�¯��¥ /u �´o�E¦Z¡�¡3°0�¬¡3£u¤u ¢�¯� � «3���Eµ¶�¯°o ·�`¤¸ �´���[�©C[¹«�¤��\ �´�� � �ZY��i¡�®� �´o��[�©C[!� � µ¶�¯°o ·ºo²����«� 1¤,h5�¯¤u ��¢�Z� � 4C»�«��¢´0[�©C[ª�¯¤u ���¨H´�¡�¦Z� � ¡�¤��D�¼�`���¬�� ��Z¡3¤0­§�Z �/d«¾½j�	­§�Z ���¡3£u¤u ¢�¯���3«�¦`£�� /d«3¤o��«�½j�	­u�Z ÷��«3¦`£o�H��¡�¤u ¢«3�`¤u�`¤�¥ �´o��°d�¯�¢�Z¡���¡�®� �´���¦Z¡�¡�°04
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Avg� com� gcc� go� ijpeg� xlisp m88k� perl� vortex
0%

20%

40%

60%

80%

100%

Tie

Loop
¿
PAs

RHS Gshare
À
Long Gshare

Short Gshare
Á
2-Bit Counter
Â

���¦�� x¡�¢ô�%¥�g�§��Y�2ª�®�¡����� %®��¦¯�°±¯Lµ%�,¡�²%°*­�Ä%¢ ª��%Á��(¢ ª�®J«(¡�¢³¬(�:­	®�¯�¡

Ñ Þáñ Ñ0õ Ú>é0Þ Ó â Ò Øòé ß Ó Ö0å Ñ0Ò â�î*Ôàß´é ß Ó Ö0å Ñ0Ò â.× Ñ Ó × Ó ß ÒUÒ�
àÒ å�Õ0× Ò Ø>ÔàÖ õ Ú Ó Ý Ò ðø×�ÞAÏ Ò â´â�ÔY× Ñ Ó ×'× Ñ0Ò â Ñ Ôàß�×
× ß Ó Þ¦Ö0Þ¦Ö0ñç×�ÞAÏ Ò Ô�Ý�× Ñ0ÒGÐ ð3Ô!� v Þã×Jì3Ô0Õ Ö�× Ò ßUÜ ß Ò Ø Þãå�×�Ô0ßUÞãâJ× Ñ0Ò ÏôÔ�â�×UÞAÏúÜ Ôàßp× Ó Ö6×.Ý Ó å�×�Ô0ß ë�ù Ô�ð Ò æ Ò ß�î
ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò Þ¦Ö�× Ñ0Ò Ô6× Ñ0Ò ßJÜ ß Ò Ø Þáå�×�Ôàß�âGå Ó Ö Ó	õ â�Ô�Ï Ó n ÒFÓ é ß Ó Ö0å Ñ é Ò ×�× Ò ßYÜ ß Ò Ø Þãå�× Ò Ø Õ0â�Þ¦Ö0ñ õãÒ â�â
Ñ Þáâ�×�Ôàß�ÚúÞ¦Ö6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ ë���õ ÏôÔ�â�×�W�k,+ Ô�Ý,× Ñ0Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò é Ò â�× Ü ß Ò Ø Þáå�× Ò Ø¤é6Ú Ò�Ó å Ñ Ô�Ý(× Ñ0Ò �'â Ñ Ó ß Ò î
;f� â�î Ó Ö0Ø ù Ô0ÔàÜJÜ ß Ò Ø Þáå�×�Ôàß�â ë1Ð�Ñ0Ò â ÒþÓ ß Ò é ß Ó Ö0å Ñ0Ò â�Ý#Ôàß�ð Ñ Þáå Ñ å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ¤Xèé ß Ó Ö0å Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖôÝäÔàß
�'â Ñ Ó ß Ò1Ó Ö0Ø.â Ò�õ Ý%å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖþÝäÔ0ß ;ã� â Ó Ö0Ø ù ÔàÔàÜ Z�Þãâ�ÞAÏúÜ Ôàßp× Ó Ö6× ë,Ð�Ñ0Ò ��Ö Ó�õ ×Ûð3Ô�é ß Ó Ö0å Ñ å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ
é Ó â Ò ØJÜ ß Ò Ø Þãå�×�Ô0ß�â�î�â Ñ Ôàß�× Ñ Þãâ�×�ÔàßpÚô��â Ñ Ó ß Ò�Ó Ö0Ø»�'â Ñ Ó ß Ò ð�Þá× ÑúÓ�k3Ò ×)Õ ß�Ö ù Þáâ�×�Ôàß�Ú � × Ó å�nJX k�ù � Z Ò�Ó å Ñ
Ó å�å�ÔàÕ Ö6×�Ý#Ôàß�V�k,+©Ô	Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â ë�\ Ö Ó�õãõ î ] k,+ Ô�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â Ó ß Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò Ø¤Õ0â�ÞóÖ0ñ»é ß Ó Ö0å Ñ
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖçXè�'â Ñ Ó ß Ò æ Ó ß�Þ Ó ×�ÞáÔ0Ö0â Z Ó Ö0Ø@l�í,+ Ó ß Ò é Ò â�×'Ü ß Ò Ø Þãå�× Ò Ø¤Õ0â�ÞóÖ0ñYâ Ò�õ Ý1å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖçX ;ã� â Ó Ö0Ø
ù ÔàÔ0Ü Z ë1Ð�Ñ0Ò ß Ò Þãâ�â�ÔZÏ Ò æ Ó ß�Þ Ó ×�ÞãÔàÖSé Ò ×�ð Ò�Ò Ö»× Ñ0Ò é Ò Ö0å Ñ Ï Ó ßQn�â ë�ÿ Ô0ß1ñ6ÔLî é ß Ó Ö0å Ñ å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖYé Ó â Ò Ø
Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò é Ò â�×*Ý#Ôàß(T�k,+�Ô	Ý³× Ñ0Ò é ß Ó Ö0å Ñ0Ò â,ð Ñ Þ õãÒ Ý#Ôàß%å�ÔZÏúÜ ß Ò â�â Ó Ö0Ø.Þ û Ü Ò ñLî�í�k,+ Ô�ÝL× Ñ0Ò é ß Ó Ö0å Ñ0Ò â
Ó ß Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò ØçÕ0â�Þ¦Ö0ñJâ Ò�õ Ý�å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ ë

Ð�Ñ0Ò Ø Þãâ�× ß�Þ¦é Õ0×�ÞãÔàÖ × Ñ Ó ×Yð Ó âYâ Ñ Ô
ð�Ö±Þ¦Ö ÿ ÞãñàÕ ß Ò�& ë VFÞ¦Ö0Ø Þãå Ó × Ò âF× Ñ Ó ×»× Ñ0Ò�Ð ð Ô	� v Þã×Gì3Ô0Õ Ö�× Ò ß
Ü ß Ò Ø Þãå�×�Ôàß�î õ ÔàÖ0ñ Ñ Þáâ�×�Ôàß�ÚY�'â Ñ Ó ß Ò î ;ã� â�î Ó Ö0ØG× Ñ0Ò ù Ô0ÔàÜYÜ ß Ò Ø Þãå�×�Ô0ß Ó ß ÒþÓ�õ ÏUÔ6â�× Ò [ Õ Ó�õãõ ÚSÞAÏúÜ Ôàßp× Ó Ö6× ë
\ ×UÞãâ Ó	õ â�Ô ÜïÔ�â�â�Þ¦é õãÒ × Ñ Ó ×.× Ñ0Ò â Ñ Ôàßp× Ñ Þãâ�×�ÔàßpÚ��'â Ñ Ó ß ÒÃÓ Ö0Øò��â Ñ Ó ß Ò ð�Þá× Ñ�k�ù � Ó ß Ò ÞAÏúÜ Ô0ß�× Ó Ö6× Ó â
× Ñ0Ò Ú Ó ß Ò'Ò�Ó å Ñ é Ò â�×�ÝäÔàß´V�k,+ Ô�Ý × Ñ0Ò é ß Ó Ö0å Ñ0Ò â ë�ù Ô�ð Ò æ Ò ß�î × Ñ Þãâ�Ø Ô Ò â'Ö0Ô�×�â Ñ Ô�ðOð Ñ0Ò × Ñ0Ò ß Ó Ö0Ô�× Ñ0Ò ß
Ü ß Ò Ø Þãå�×�Ôàß�Þãâ Ó�õ ÏUÔ�â�× Ó â�ñ�Ô0ÔàØSÝ#Ôàß�× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â ë´Ð Ô ÝèÕ ßp× Ñ0Ò ß�Þ¦Ö�æ Ò â�×�Þãñ Ó × Ò × Ñ0Ò é Ò Ö Ò �L×�â'Ô�Ý Ò�Ó å Ñ
Ü ß Ò Ø Þãå�×�Ôàß�î6ð Ò å Ó�õ å�Õ õ¦Ó × Ò Ø»× Ñ0Ò Ü Ò Ö Ó	õ ×�Ú´Ý#Ôàß�ß Ò ÏUÔ�æ0ÞóÖ0ñ´ÔàÖ Ò Ô�Ý�× Ñ0Ò â�Þ 
 Ü ß Ò Ø Þãå�×�Ôàß�â�ð Ñ Þ õãÒ n Ò�Ò Ü0Þ¦Ö0ñ^× Ñ0Ò
Ô�× Ñ0Ò ßr�Læ Ò�ë�Ð�Ñ0Ò Ü Ò Ö Ó	õ ×�ÚYÞãâ'× Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ Ó å�å�Õ ß Ó å�ÚYÞýÝ1× Ñ0Ò é Ò â�×�Ô�Ý�× Ñ0Ò â�Þ 
 Ü ß Ò Ø Þãå�×�Ô0ß�â�Ý#Ôàß Ò�Ó å Ñ
é ß Ó Ö0å Ñ Þãâ�Õ0â Ò Ø¬ÏUÞ¦ÖàÕ0â3× Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ Ó å�å�Õ ß Ó å�ÚúÞýÝ,× Ñ0Ò é Ò â�×3Ô�Ý*× Ñ0Ò ß Ò Ï Ó Þ¦Ö0Þ¦Ö0ñc�Læ Ò Ü ß Ò Ø Þãå�×�Ô0ß�â�ÝäÔàß

V�V�f
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ÞáØ Ò Ö6×�ÞýÝ#Ú±ð Ñ0Ò × Ñ0Ò ßôÞóÖ0Ø Þãæ0ÞãØLÕ Ó�õ é ß Ó Ö0å Ñ0Ò â»å Ñ Ó Ö0ñ Ò × Ñ0Ò Þ¦ß»é Ò�Ñ Ó æ0ÞáÔ0ßúÞ¦Ö â Õ0å Ñ±Ó ð Ó Ú�× Ñ Ó ×UØ Þ'( Ò ß Ò Ö6×
Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò é Ò â�×�Ý#Ôàß3Ü ß Ò Ø Þãå�×�Þ¦Ö0ñY× Ñ0Ò Ï Ó ×�Ø Þ�( Ò ß Ò Ö6×�×�ÞAÏ Ò â ë

Ð ÔYÞãØ Ò Ö6×�ÞýÝäÚ Ñ Ô�ð × Ñ0Ò é Ò�Ñ Ó æ0ÞãÔàß�Ô�Ý Ó é ß Ó Ö0å Ñ å Ñ Ó Ö0ñ Ò â'× Ñ ß�ÔàÕ0ñ Ñ ÔàÕ0× Ó Ü ßpÔ�ñàß Ó Ï îLð Ò â Ü õ Þã×^× Ñ0Ò
õ ÞýÝ Ò ×�ÞAÏ Ò Ô�Ý Ò�Ó å Ñ â�× Ó ×�Þãå�é ß Ó Ö0å Ñ ÞóÖ6×�Ô.ß Ò ñ6ÞáÔ0Ö0â�Ô�Ý,V�k�k�é ß Ó Ö0å Ñ´Ò�
àÒ å�Õ0×�ÞãÔàÖ0â�îàÞãñàÖ0Ô0ß�Þ¦Ö0ñ Ó Ö�Ú Ò Ö0Øúß Ò ñ�ÞãÔàÖ0â
Ô�Ý õãÒ â�âG× Ñ Ó ÖOV�k�k Ò�
0Ò å�Õ0×�ÞãÔàÖ0â ë ÿ Ôàß Ò�
³Ó ÏúÜ õãÒ î Ó é ß Ó Ö0å Ñ × Ñ Ó ×Jð Ó â Ò�
àÒ å�Õ0× Ò Ø W�W î¦V�l ] ×�ÞAÏ Ò âYÞãâ
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Ü ß Ò Ø Þãå�×�Ôàß(Ý#Ôàß�× Ñ Ó ×1é ß Ó Ö0å Ñ å Ñ Ó Ö0ñ Ò Ø ë \ Ý,× Ñ0Ò Ü ß Ò Ø Þáå�×�Ôàß�× Ñ Ó ×�ð Ó â1é Ò â�× Þ¦Ö × Ñ0Ò Ü ß Ò æ0ÞãÔàÕ0â�ß Ò ñ�ÞãÔàÖ ð Ó â
Ö0Ô õ ÔàÖ0ñ Ò ß�é Ò â�×�Þ¦Ö × Ñ0Ò â Ò å�ÔàÖ0ØFß Ò ñ�ÞãÔàÖ%î ð Ò Þ¦Ö0å�ß Ò Ï Ò Ö6× Ò Ø Ó å�ÔàÕ Ö�× Ò ß ë÷� ×�Þ Ò é Ò ×�ð Ò�Ò ÖY× Ñ0Ò Ü ß Ò æ0ÞãÔàÕ0â
é Ò â�×'Ü ß Ò Ø Þãå�×�Ôàß Ó Ö0Ø Ó Ø Þ�( Ò ß Ò Ö6×.Ü ß Ò Ø Þãå�×�Ôàß�Ø ÞãØ Ö0Ô6×�å Ó Õ0â Ò × Ñ0Ò å�ÔàÕ Ö6× Ò ß�×�ÔÃé Ò Þ¦Ö0å�ß Ò Ï Ò Ö6× Ò Ø ë'Ð�Ñ0Ò
×�Ô�× Ó�õ ÖàÕWÏUé Ò ß�Ô�Ý(å Ñ Ó Ö0ñ Ò â�Ø ÞãæàÞãØ Ò Ø�é6ÚJ× Ñ0Ò ×�Ô�× Ó�õ ÖàÕWÏUé Ò ß�Ô�Ý�ß Ò ñ�ÞãÔàÖGÜ Ó Þóßpâ�ñ�Þãæ Ò â�× Ñ0Ò Ý&ß Ò [ Õ Ò Ö0å�ÚYÔ�Ý
å Ñ Ó Ö0ñ Ò ÞóÖSé Ò â�×'Ü ß Ò Ø Þãå�×�Ôàß ÝäÔàß Ò�Ó å Ñ é ß Ó Ö0å Ñ%ë

Ð,Ó é õãÒ�& ë l�â Ñ Ô�ð�â*× Ñ Ó ×�× Ñ0Ò é Ò â�×,Ü ß Ò Ø Þãå�×�ÔàßxÝäÔ0ß Ó é ß Ó Ö0å Ñ Ô�Ý#× Ò Ö�å Ñ Ó Ö0ñ Ò â,× Ñ ßpÔàÕ0ñ Ñ ÔàÕ0×%Þã×�â õ ÞýÝ Ò ×�ÞâÏ Ò�ë
ÿ Ôàß%× Ñ0Ò ñ6Ô�é Ò Ö0å Ñ Ï Ó ß[nIî�× Ñ0Ò é Ò â�× Ü ß Ò Ø Þãå�×�Ô0ß(å Ñ Ó Ö0ñ Ò â é Ò ×Ûð Ò�Ò Ö�l�í,+ Ô�ÝL× Ñ0Ò ß Ò ñ�ÞãÔàÖ0â ë(ÿ Ôàß�ÝäÔàÕ ßÈÏUÔàß Ò
é Ò Ö0å Ñ Ï Ó ß[n6â�î*× Ñ0Ò é Ò â�×.Ü ß Ò Ø Þáå�×�Ôàß'å Ñ Ó Ö0ñ Ò âUf,+�ÔàßsÏUÔàß Ò Ô	Ý × Ñ0Ò ×�ÞâÏ Ò�ëú÷ Ö õ ÚÙ× Ñ ß Ò�Ò é Ò Ö0å Ñ Ï Ó ß[n6â
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Ò Ö0ØúÞ¦Öú×�Þ Ò â ë(ÿ Ôàß(× Ñ0Ò â Ò é Ò Ö0å Ñ Ï Ó ß[n6â�î�Þã×1ÞãâeÏUÔ�â�× õ ÚU× Ñ0Ò å Ó â Ò × Ñ Ó × �0j ­´Ô�Ý%× Ñ0Ò Ü ß Ò Ø Þãå�×�Ô0ß�â1ð3ÔàÕ õ ØúØ ÔLî
â�Ô'× Ñ0Ò ß Ò Þãâ3Ö0Ô.å Ñ Ó Ö0ñ Ò ØLÕ ß�Þ¦Ö0ñ´× Ñ0Ò�õ ÞýÝ Ò ×�ÞAÏ Ò Ô�Ý*× Ñ0Ò é ß Ó Ö0å Ñ%ë�\ ÖUå�ÔàÖ0å õ Õ0â�ÞãÔàÖ%î × Ñ0Ò é ß Ó Ö0å Ñ0Ò â1× Ñ Ó ×�å Ó Ö
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× Ñ0Ò ß�Õ Ö»Ô�Ý,× Ñ0Ò Ü ß�Ô�ñ0ß Ó Ï ë�ÿ Ôàß3é ß Ó Ö0å Ñ0Ò â�× Ñ Ó × Ó ß Ò.Ñ Ó ßpØ Ò ß3×�ÔúÜ ß Ò Ø Þãå�×�î Ó Ö0ØSå Ó Ö»ÔàÖ õ ÚYé Ò Ü Ó ß�×�Þ Ó�õãõ Ú
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ì Ñ Ó Ö0ñ�Þ¦Ö0ñG× Ñ0Ò Þ¦Ö Ü Õ0×´â Ò ×�Ý#Ôàß Ó Ü ß�Ô�ñàß Ó Ï�â�ÔZÏ Ò ×�ÞAÏ Ò â Ó�õ × Ò ßpâ'× Ñ0Ò ð Ó ÚY× Ñ0Ò Ü ß�Ô6ñàß Ó Ï�é Ò�Ñ Ó æ Ò â ë
� Ò.Ñ0Ò ß Ò Þ¦Ö6æ Ò â�×�Þãñ Ó × Ò ð Ñ0Ò × Ñ0Ò ß3× Ñ0Ò ÞóÖ Ü Õ0×'â Ò × Ó�õ â�Ô Ó�õ × Ò ßpâ�ð Ñ Þãå Ñ Ü ß Ò Ø Þãå�×�Ôàß3Þãâ'é Ò â�×�Ý#Ôàß3Ü ß Ò Ø Þãå�×�Þ¦Ö0ñ
Ó é ß Ó Ö0å Ñ%ë1Ð�Ñ Þãâ1Þãâ1ÞAÏúÜïÔàß�× Ó Ö�×�ð Ñ0Ò ÖUå�ÔàÖ0â�ÞãØ Ò ß�Þ¦Ö0ñúÜ ß�Ô!� õãÒ é Ó â Ò Øúâ Ò�õáÒ å�×�ÞáÔ0ÖÐÏ Ò å Ñ Ó Ö0ÞãâVÏUâ�Ý#Ôàß Ñ Ú³é ß�ÞãØ
é ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ôàß�â ë

ÿ Ôàß3× Ñ0Ò.Ò�
 Ü Ò ß�ÞAÏ Ò Ö6× Ñ0Ò ß Ò îI× Ñ0Ò é Ò â�×þÜ ß Ò Ø Þáå�×�Ôàß3Ý#Ôàß Ò�Ó å Ñ é ß Ó Ö0å Ñ ð Ó â���ß�â�×�Ø Ò × Ò ß1ÏUÞ¦Ö Ò ØçÕ0â�Þ¦Ö0ñ
× Ñ0Ò Ü ß�Ô!� õãÒ â Ò ×�î Ó Ö0Ø�× Ñ0Ò Ö Õ0â�Þ¦Ö0ñ±× Ñ0Ò ß Ò ñàÕ õ¦Ó ß × Ò â�×�Þ¦Ö0ñDâ Ò × ë � Ò Þ¦Ö6æ Ò â�×�Þãñ Ó × Ò Ø Ñ Ô�ðêÔ�Ýä× Ò Ö±× Ñ0Ò
é ß Ó Ö0å Ñ0Ò â�ÞóÖô× Ñ0Ò × Ò â�×�Þ¦Ö0ñ'â Ò ×�ð Ò ß Ò â Ò�Ò ÖUÞ¦Ö´× Ñ0Ò Ü ßpÔ!� õãÒ â Ò ×�î Ó Ö0ØUð Ñ0Ò × Ñ0Ò ß(× Ñ0Ò Ú.ð Ò ß Ò é Ò â�×1Ü ß Ò Ø Þãå�× Ò Ø
Õ0â�Þ¦Ö0ñJ× Ñ0Ò â Ó Ï Ò Ü ß Ò Ø Þãå�×�Ôàß Ó â�ÞóÖS× Ñ0Ò Ü ß�Ô!� õãÒ â Ò × ë�Ð�Ñ Þãâ�Þ¦Ö6ÝäÔàß
Ï Ó ×�ÞãÔàÖ Þáâ.Ü ß Ò â Ò Ö�× Ò ØGÞ¦Ö ÿ Þáñ0Õ ß Òs& ë l ë
ö1Ó å Ñ é Ò Ö0å Ñ Ï Ó ß[n Þãâþß Ò Ü ß Ò â Ò Ö�× Ò Ø é6Ú Ó Ü Ó Þ¦ß�Ô�Ý é Ó ß�â ë Ð�Ñ0Ò ß ÒôÓ ß Ò ×�ð Ô õáÒ ñ Ò Ö0Ø â'ÔàÖY× Ñ0Ò ×�ÔàÜ»Ô�Ý1× Ñ0Ò
ñàß Ó Ü Ñ%ë.Ð�Ñ0ÒúõãÒ Ýä×VÏôÔ�â�× õãÒ ñ Ò Ö0Ø�ß Ò Ý Ò ß�â'×�ÔY× Ñ0Ò^õãÒ Ý#×VÏUÔ�â�×.é Ó ß�Þ¦Ö Ò�Ó å Ñ Ü Ó Þóß ëúÐ�Ñ0Ò ß�Þãñ Ñ ×�ÏUÔ�â�× õãÒ ñ Ò Ö0Ø
ß Ò Ý Ò ßpâ'×�ÔY× Ñ0Ò ß�Þãñ Ñ ×VÏUÔ�â�×.é Ó ß�ÞóÖ Ò�Ó å Ñ Ü Ó Þ¦ß ëúÐ�Ñ0ÒúõãÒ Ýä×VÏôÔ�â�×.é Ó ß�å�Ôàß�ß Ò â Ü Ô0Ö0Ø â.×�Ô Ñ Ô�ð©Ô�Ý#× Ò Ö Ò�Ó å Ñ
Ü ß Ò Ø Þãå�×�Ôàß�ð Ó âcÏUÔ6â�× Ó å�å�Õ ß Ó × Ò Ý#Ôàß�× Ñ0Ò × Ò â�×�Þ¦Ö0ñ^â Ò × ë�Ð�Ñ0Ò ßpÞáñ Ñ ×VÏôÔ�â�×1é Ó ß3é ß Ò�Ó n6â1Ø Ô�ð�Ö Ò�Ó å Ñ Ô�Ý,× Ñ0Ò
å Ó × Ò ñ�ÔàßpÞ Ò â�Ý&ß�ÔZÏs× Ñ0ÒUõáÒ Ý#×VÏUÔ6â�×þé Ó ß�â Ñ Ô�ð�Þ¦Ö0ñ»ð Ñ0Ò × Ñ0Ò ß�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â'Þ¦ÖS× Ñ Ó ×�å Ó × Ò ñ�Ô0ß�ÚJð Ò ß ÒúÓ�õ â�Ô
ß Ò Ü ß Ò â Ò Ö6× Ò ØFÞ¦ÖF× Ñ0Ò Ü ß�Ô	� õ Þ¦Ö0ñSâ Ò ×�î Ó Ö0ØFÞýÝ�× Ñ0Ò ÚGð Ò ß Ò î%ð Ñ0Ò × Ñ0Ò ß�× Ñ0Ò â Ó Ï Ò Ü ß Ò Ø Þãå�×�Ôàß�ð Ó âþé Ò â�×.Þ¦Ö
× Ñ0Ò Ü ß�Ô!� õ Þ¦Ö0ñJâ Ò × ë

Ð�Ñ Ô�â Ò é ß Ó Ö0å Ñ0Ò â3é Ò â�×3Ü ß Ò Ø Þãå�× Ò ØGé6Ú.× Ñ0Ò�Ð ð Ô	� v Þã×3ì3ÔàÕ Ö6× Ò ß�Ü ß Ò Ø Þãå�×�Ôàß�ð Ò ß Ò × Ñ0Ò�õãÒ�Ó â�×�æ�Ô õ¦Ó ×�Þ õãÒ�ë
 Ô6â�×JÔ	Ý.× Ñ0Ò â ÒçÓ ß ÒçÑ Þãñ Ñ0õ ÚOé0Þ Ó â Ò Ø é ß Ó Ö0å Ñ0Ò âY× Ñ Ó ×�î Ó â»â Ñ Ô�ð�Ö Þ¦Ö � Ò å�×�ÞáÔ0Ö ] ë V�î�ß Ò Ï Ó Þ¦ÖOé0Þ Ó â Ò Ø
ß Ò ñ Ó ß�Ø õãÒ â�â�Ô�Ý�Þ¦Ö Ü Õ0×�â Ò × ë 5�5 +ËÔ�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â'é Ò â�×'Ü ß Ò Ø Þãå�× Ò ØçÕ0â�Þ¦Ö0ñ Ð ð3Ô!� v Þá×'ì3ÔàÕ Ö6× Ò ß�Ý#Ôàß3× Ñ0Ò
× Ò â�×�Þ¦Ö0ñUâ Ò ×�ð Ò ß Ò'Ó�õ â�ÔJé Ò â�×�Ü ß Ò Ø Þãå�× Ò Ø¤Õ0â�Þ¦Ö0ñ»× Ñ Ó ×�Ü ß Ò Ø Þãå�×�Ôàß ÝäÔàß�× Ñ0Ò Ü ß�Ô!� õ Þ¦Ö0ñ»â Ò × ë1Ð�Ñ0Ò é ß Ó Ö0å Ñ0Ò â
é Ò â�×�Ü ß Ò Ø Þãå�× Ò ØGÕ0â�Þ¦Ö0ñú× Ñ0Ò¸;ã� â Ü ß Ò Ø Þáå�×�Ôàß3ð Ò ß Ò × Ñ0Ò Ö Ò�
 ×qÏUÔ�â�× õ Þ n Ò�õ Ú»×�Ôúé Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò ØGÕ0â�Þ¦Ö0ñ
× Ñ0Ò â Ó Ï Ò Ü ß Ò Ø Þãå�×�Ôàß ÝäÔ0ß�é Ô�× Ñ Ø Ó × Ó â Ò ×�â ë � Ñ Ôàß�× Ñ Þãâ�×�Ôàß�ÚG��â Ñ Ó ß Ò îï× Ñ0Ò ù Ô0ÔàÜGÜ ß Ò Ø Þãå�×�Ô0ß�î Ó Ö0Ø õ ÔàÖ0ñ
Ñ Þáâ�×�Ôàß�ÚG��â Ñ Ó ß Ò Ý#Ô õãõ Ô
ð©Ö Ò�
 × ë �'â Ñ Ó ß Ò ð�Þã× ÑSÓ�k�ù � Þáâ'× Ñ0Ò ÏUÔ�â�×�æ�Ô õ¦Ó ×�Þ õãÒ îIð�Þã× Ñ ÔàÖ õ ÚFí & +ËÔ�Ý1× Ñ0Ò
é ß Ó Ö0å Ñ0Ò â é Ò â�×1Ü ß Ò Ø Þãå�× Ò ØúÕ0â�Þ¦Ö0ñ'× Ñ0Ò â Ó Ï Ò Ü ß Ò Ø Þãå�×�ÔàßxÝäÔ0ß,éïÔ�× Ñ Ø Ó × Ó â Ò ×�â ë���õ ×�Ô�ñ Ò × Ñ0Ò ß�î�ÔàÖ õ Ú & í-+�Ô�Ý
× Ñ0Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò Ø¤é6Úú× Ñ0Ò â Ó Ï Ò Ü ß Ò Ø Þãå�×�Ôàß�Ý#Ôàß3é Ô�× Ñ Ø Ó × Ó â Ò ×�â ë ÷ Ý�× Ñ0Ò ß Ò Ï Ó Þ¦Ö0Þ¦Ö0ñ
é ß Ó Ö0å Ñ0Ò â�î ] + ð Ò ß Ò Ö0Ô�×´Ý#ÔàÕ Ö0ØDÞ¦Ö>× Ñ0Ò Ü ß�Ô!� õ Þ¦Ö0ñçâ Ò × ë>Ð�Ñ ÞãâJß Ò Ï Ó ÞóÖ0â ÔàÖ Ò Ô�Ý�× Ñ0Ò Ü ß�Ôàé õãÒ ÏUâôÝäÔàß
â�× Ó ×�Þãå'â Ò�õãÒ å�×�ÞãÔàÖåÏ Ò å Ñ Ó Ö0ÞãâVÏUâ ë�ö æ Ò Ö»ÞýÝ Ü ß�Ô!� õ Þ¦Ö0ñJâ Ò ×�â Ó ß Ò'Ó æ Ó Þ õ¦Ó é õãÒ î*é ß Ó Ö0å Ñ é Ò�Ñ Ó æ0ÞãÔàß3Ø Ô Ò â�æ Ó ß�Ú
é Ò ×�ð Ò�Ò Ö»ÞóÖ Ü Õ0×�â Ò ×�â ë
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ÔàÖ>× Ñ0Ò × Ò â�×�ÞóÖ0ñÙâ Ò × ë � Ò × Ñ0Ò ß Ò ÝäÔ0ß Ò å Ó�õ å�Õ õ¦Ó × Ò Ø�× Ñ0Ò Ü Ò Ö Ó	õ ×�Ú>Ý&ß�ÔZÏ Õ0â�Þ¦Ö0ñ>× Ñ0Ò ð�ßpÔàÖ0ñçÜ ß Ò Ø Þãå�×�Ôàß
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ð�ß�ÔàÖ0ñFÜ ß Ò Ø Þãå�×�Ôàß´Ý#Ôàß'â�ÔZÏ Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ü Ò ß õ�Ó Ö0Ø>ñ�Ô ë6 Ô�â�×´Ô�Ý�× Ñ0Ò Ü Ò Ö Ó�õ ×�Ú>Ô
æ Ò ß Ó�õãõ ð Ó â�ÝäÔàß
é ß Ó Ö0å Ñ0Ò â�× Ñ Ó ×�ð Ò ß Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò ØçÕ0â�Þ¦Ö0ñ õ ÔàÖ0ñ Ñ Þãâ�×�ÔàßpÚÃ��â Ñ Ó ß Ò Ôàß��'â Ñ Ó ß Ò ð�Þã× Ñ6k�ù � ë

v ß Ó Ö0å Ñ0Ò âUØ ÔFÖ0Ô�× Ó�õ ð Ó Úàâ.ß Ò Ï Ó Þ¦Ö�é Ò â�×^Ü ß Ò Ø Þáå�× Ò Ø±Õ0â�Þ¦Ö0ñ¤× Ñ0Ò â Ó Ï Ò é ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ô0ß'ð Ñ0Ò Ö
× Ñ0Ò Ø Ó × Ó â Ò ×�å Ñ Ó Ö0ñ Ò â ër Ô�â�×3Ô�Ý�× Ñ0Ò Ü Ò Ö Ó�õ ×�Ú»Ýèß�ÔTÏ�Õ0â�Þ¦Ö0ñJ× Ñ0Ò é Ò â�×þÜ ß Ò Ø Þãå�×�Ô0ß3Ý&ß�ÔZÏË× Ñ0Ò Ü ß�Ô!� õ Þ¦Ö0ñ
â Ò ×�Þãâ�Ý#Ôàß�é ß Ó Ö0å Ñ0Ò â�× Ñ Ó × Ó ß Ò é Ò â�×.Ü ß Ò Ø Þãå�× Ò Ø�Õ0â�Þ¦Ö0ñ Ó æ Ó ß�Þ Ó ×�ÞáÔ0ÖGÔ	Ý1× Ñ0Ò ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß ë'Ð�Ñ Þãâ
Þáâ�â�ÔZÏ Ò × Ñ Þ¦Ö0ñ»× Ñ Ó ×3â Ñ ÔàÕ õ Øçé Ò å�Ô0Ö0â�ÞãØ Ò ß Ò ØFÞ�Ý Õ0â�ÞóÖ0ñ Ó Ü ß�Ô	� õáÒ é Ó â Ò ØYâ Ò�õãÒ å�×�ÞãÔàÖ±Ï Ò å Ñ Ó Ö0ÞãâVÏ ë

V�W�T



{þnÓÒ |'u1��u,/(y�{���r�Ô u,/(�.z�r.{�wE' w

� ÒþÑ0Ò ß Ò'Ò�
³Ó ÏôÞóÖ Ò.Ñ Ô�ð × Ñ0Ò å�ÔTÏúÜ ÔàÖ Ò Ö6×�â3Þ¦Ö ÓUÑ Ú é ß�ÞãØÃÜ ß Ò Ø Þáå�×�Ôàß Ó ß Ò â Ò�õãÒ å�× Ò Ø ë�k Ò�Ó�õ â Ò�õãÒ å�×�ÞãÔàÖ
Ï Ò å Ñ Ó Ö0Þáâ�ÏUâ Ó ß Ò å�ÔZÏúÜ Ó ß Ò Ø´×�Ô�ÞáØ Ò�Ó	õ Þ*) Ò Ø»â Ò�õãÒ å�×�ÞãÔàÖvÏ Ò å Ñ Ó Ö0ÞãâVÏUâ�×�Ô Ò æ Ó�õ Õ Ó × Ò�Ñ Ô�ð�ð Ò�õãõ × Ñ0Ò Ú'ð3Ôàß[n ë
� Ò â Ñ Ô�ðD× Ñ0Ò�Ò ( Ò å�×�Ô�ÝxÕ0â�ÞóÖ0ñ Ñ Þãâ�×�Ôàß�ÚUÞ¦ÖU× Ñ0Ò â Ò�õãÒ å�×�Ôàß Ó â�â Õ0ñ�ñ Ò â�× Ò Ø^Þ¦Öi� ]!  ë,Ð�Ñ0Ò�Ò ( Ò å�×�Ô�Ý�å Ñ Ó Ö0ñ�Þ¦Ö0ñ
× Ñ0Ò â�Þ*) Ò Ô�ÝL× Ñ0Ò â Ò�õáÒ å�×�Ôàß�î�ð Ñ Þãå ÑúÑ Ó â"ÏUÔ�â�× õ Ú^é Ò�Ò ÖôÞáñ0Ö0Ôàß Ò ØJé6Ú^Ü ß Ò æ0ÞãÔàÕ0â�â�× Õ0Ø Þ Ò â�î6Þãâ Ó�õ â�Ô Ò�
 Ó ÏUÞ¦Ö Ò Ø ë
��õ â�ÔLî(× Ñ0Ò é Ò â�×.å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â´ÝäÔ0ß'× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Ö�Ï Ò å Ñ Ó Ö0Þáâ�ÏêÝ#Ôàß�× Ñ0ÒÕ;ã� â�����â Ñ Ó ß ÒJÑ Ú é ß�ÞãØ Ó ß Ò
Ø Ò × Ò ß1ÏUÞ¦Ö Ò Ø ë


,8®|,8�Æ CYM Î!~ QçM%P1N � N Í M%K ~¯Ö Í N E�Í K Í Q @,~&= P ÇsÍ Q B M�P ~&Î!�OÎ

\ ÖF× Ñ Þãâ'â Ò å�×�ÞáÔ0Ö%î%ð Ò × ßpÚY×�ÔYÞãØ Ò Ö�×�ÞýÝ#Ú Ñ Ô
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Ó ×�Ú Ü0Þãå Ó�õ â�Þ*) Ò ÝäÔàß´× Ñ Þãâúâ�Þ`) ÒGÑ Ú é ß�ÞãØ*î1ð Ó âUÕ0â Ò Ø ë�Ð�Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß Õ0â�Þ¦Ö0ñç× Ñ Þãâúâ Ò�õãÒ å�×�ÔàßôÞáâ õóÓ é Ò�õãÒ Ø
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â Ò�Ò ÖYØLÕ ß�Þ¦Ö0ñY× Ñ0Ò Ü ß�Ô	� õ Þ¦Ö0ñGß�Õ Ö%îI× Ñ0Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Þãâ.Õ0â Ò ØS×�ÔYÜ ß Ò Ø Þãå�×'Þá×�ØLÕ ß�Þ¦Ö0ñY× Ñ0Ò × Ò â�×�ÞóÖ0ñ
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× Ñ Ó Öil��Ûé0Þã×�å�ÔàÕ Ö6× Ò ß�â Ó ×�â�ÞAÏUÞ õ¦Ó ß�å�Ô�â�×�â�î0× Ñ0Ò ß Ò â Õ õ ×�â�Õ0â�ÞóÖ0ñil��Ûé0Þã×�å�ÔàÕ Ö�× Ò ß�â Ó ß Ò'Ò Ï Ü Ñ Ó â�Þ*) Ò Ø ë

ÿ Þáñ0Õ ß Ò�& ë ] â Ñ Ô
ð�â�× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖYß Ó × Ò â�Ô�Ý Ó�;ã� â����'â Ñ Ó ß Ò�Ñ Ú é ß�ÞãØÃÕ0â�ÞóÖ0ñ Ò�Ó å Ñ Ô�Ý*× Ñ0Ò × Ñ ß Ò�Ò
â Ò�õãÒ å�×�ÞãÔàÖdÏ Ò å Ñ Ó Ö0Þáâ�ÏUâ(ÝäÔ0ß%â�Þ*) Ò â1é Ò ×�ð Ò�Ò ÖUf�T vçÓ Ö0ØúW ] 4 v�ë�Ð�Ñ0Ò å�Ô�â�×�Ô�ÝL× Ñ0Ò Ü Ò ßJ� Ó Ø ØLß Ò â�â Ñ Þáâ�×�Ôàß�Þ Ò â
ÝäÔàß�× Ñ0Ò Ü Ò ßm� Ó Ø ØLß Ò â�â´â Ò�õãÒ å�×�Ôàß Ó ß Ò Ö0Ô�×'Þ¦Ö0å õ Õ0Ø Ò Ø>ÞóÖ × Ñ0Ò â�Þ*) ÒJÓ â'× Ñ0Ò Ú Ó ß ÒúÓ�õ ß Ò�Ó Ø Ú Ó å�å�ÔàÕ Ö6× Ò ØSÝäÔàß
é�ÚS× Ñ0Ò!;f� â.Ü ß Ò Ø Þãå�×�Ôàß ëúÐ�Ñ0Ò å�Ô�â�×'Ô�Ý3× Ñ0Ò å�ÔZÏúÜ Ô0Ö Ò Ö�×.Ü ß Ò Ø Þãå�×�Ô0ß�â Ó ß ÒôÓ	õ â�ÔGÖ0Ô�×�Þ¦Ö0å õ Õ0Ø Ò ØDÞ¦ÖF× Ñ Þãâ
�LñàÕ ß Ò�ë

ÿ Ôàß�â Ò�õãÒ å�×�ÞãÔàÖ Ï Ò å Ñ Ó Ö0Þáâ�ÏUâ õ¦Ó ß�ñ Ò ß�× Ñ Ó Öúl 5�] é6Úà× Ò â'× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖ~Ï Ò å Ñ Ó Ö0ÞãâVÏUâUÕ0â�Þ¦Ö0ñGñ õ Ôàé Ó�õ

V.l�k
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Ñ Þáâ�×�Ôàß�ÚYð3Ôàß[nYé Ò â�× ë'Ð�Ñ0Ò Ï Ò å Ñ Ó Ö0ÞãâVÏêÕ0â�Þ¦Ö0ñGñ õ Ô0é Ó�õ Ñ Þãâ�×�Ôàß�ÚGð3ÔàßQn�â�é Ò ×�× Ò ß�× Ñ Ó ÖY× Ñ0Ò Ï Ò å Ñ Ó Ö0ÞãâVÏ
Õ0â�Þ¦Ö0ñ�Ü Ò ßJ� Ó Ø ØLß Ò â�â Ñ Þãâ�×�Ô0ß�ÚçÝ#Ôàß Ó�õãõ â�Þ*) Ò â ë � Ñ0Ò ß Ò�Ó âU× Ñ0Ò â�Þ*) Ò Ô�Ý�× Ñ0Ò â Ò�õãÒ å�×�ÔàßUØ Ô Ò âJÖ0Ô�×vÏ Ó ×�× Ò ß
Ü Ó â�×�V ë í�4 v Ý#Ôàß(× Ñ0Ò â Ò�õãÒ å�×�Ôàß�Õ0â�Þ¦Ö0ñ^Ô0Ö õ Ú × Ñ0Ò é ß Ó Ö0å Ñ Ó Ø ØLß Ò â�â�î6× Ñ0Ò â Ò�õãÒ å�×�Ôàß1Õ0â�ÞóÖ0ñ Ó ñ õ Ôàé Ó�õ Þ¦Ö0Ø Ò�

â�×�Þ õãõ â Ñ Ô�ð�â.ñ0ß�Ô�ð�× Ñ>Ó ×úW ] 4 v�ë ��Þã× ÑDÓ TR4 v â Ò�õáÒ å�×�Ôàß�î Ó5;ã� â�����â Ñ Ó ß Ò Õ0â�Þ¦Ö0ñ ÓFÓ Ø ØLß Ò â�âj�&ÔàÖ õ Ú
â Ò�õãÒ å�×�Ôàß Ñ Ó â Ó ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö ß Ó × Ò Ô�Ý ] ë V�W-+Yî�é Õ0×Jð Ñ0Ò Ö Õ0â�Þ¦Ö0ñ Ó ñ õ Ôàé Ó�õ � Ñ Þãâ�×�Ôàß�ÚDâ Ò�õáÒ å�×�Ôàßú× Ñ0Ò
ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ�ß Ó × Ò ÞãâJÔàÖ õ Ú�l ë f 5 + ëDÿ Ôàß Ó W ] 4 v â Ò�õáÒ å�×�Ôàß�î3× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ�ß Ó × Ò Õ0â�Þ¦Ö0ñ Ó
Ó Ø ØLß Ò â�â��&Ô0Ö õ Ú»â Ò�õãÒ å�×�Ôàß Þáâ Ó�õ ÏUÔ�â�× Õ Ö0å Ñ Ó Ö0ñ Ò Ø Ó × ] ë V�V.+ ð Ñ Þ õãÒ × Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖGß Ó × Ò Ô	Ý × Ñ0Ò Ô0Ö Ò
Õ0â�Þ¦Ö0ñ Ó ñ õ Ô0é Ó�õ â Ò�õãÒ å�×�Ôàß�ØLß�ÔàÜ0â�×�Ôøl ë 5 l,+ ë

ì3ÔàÖ0â�ÞãØ Ò ß�Þ¦Ö0ñú× Ñ Ó × Ó.Ñ Ú é ß�ÞãØÃÜ ß Ò Ø Þãå�×�Ô0ß1å Ó ÖJé Ò ÞAÏúÜ ß�Ô�æ Ò Ø Ò Þã× Ñ0Ò ß3é�Ú ÞóÖ0å�ß Ò�Ó â�Þ¦Ö0ñU× Ñ0Ò â�Þ`) Ò Ô	Ýx× Ñ0Ò
å�ÔZÏúÜ Ô0Ö Ò Ö�×�â�Ôàß�× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Ö~Ï Ò å Ñ Ó Ö0ÞãâVÏYî Ó TV4 v â Ò�õáÒ å�×�Ôàß'Õ0â�Þ¦Ö0ñYñ õ Ôàé Ó�õ�Ñ Þãâ�×�Ôàß�ÚY×)Õ ß�Ö0â�Ô0Õ0×�×�Ô
é Ò × Ñ0Ò ÔàÜ0×�ÞAÏ Ó�õ å Ñ Ô�Þãå Ò Ý#Ôàß�× Ñ Þãâ�â�Þ*) Ò};ã� â����'â Ñ Ó ß Ò.Ñ Ú é ß�ÞãØ ë

k3Ò Ý Ò ß�ß�Þ¦Ö0ñGé Ó å�n ×�ÔU× Ñ0Ò � v�Ò â�×�Ü Ò ß k3Ò ñ�ÞãÔàÖ � ÞáØ Ò�Ó	õ Þ*) Ò Øçâ Ò�õáÒ å�×�Ôàß�Þ¦Ö Ð,Ó é õãÒc& ë í î0ð Ò â Ò�Ò × Ñ Ó ×�ÝäÔàß
× Ñ0Ò W ] 4 v â Ò�õãÒ å�×�Ô0ß�î%× Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖçß Ó × Ò Þãâ'ÔàÖ õ ÚGk ë VUÜ Ò ß�å Ò Ö6× Ó ñ Ò Ü Ô6ÞóÖ6×�â Ñ Þãñ Ñ0Ò ß�× Ñ Ó ÖGÕ0â�Þ¦Ö0ñ
× Ñ0Ò � v�Ò â�×UÜ Ò ß k3Ò ñ�ÞãÔàÖ � â Ò�õãÒ å�×�Ôàß ëG\ Ý�× Ñ0Ò â�Þ*) Ò Ô	Ý × Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖáÏ Ò å Ñ Ó Ö0ÞãâVÏ å�ÔàÕ õ ØDé Ò ß Ò ØLÕ0å Ò Ø*î
Ø Ú³Ö Ó ÏôÞáå´â Ò�õãÒ å�×�Ôàß�â�å�ÔàÕ õ Ø Ó ×�× Ó Þ¦Ö»× Ñ Þãâ õ ÞAÏUÞã× ë

Ð�Ñ0Ò é Ò â�×�ÖàÕWÏUé Ò ß Ô�Ý Ñ Þãâ�×�ÔàßpÚJé0Þã×�â�×�ÔúÕ0â Ò Þ¦Ö»â Ò�õãÒ å�×�ÞãÔàÖåÏ Ò å Ñ Ó Ö0Þáâ�ÏUâ�Ô�Ý,æ Ó ß�Ú0Þ¦Ö0ñúâ�Þ*) Ò â�Þãâ�ñ�Þãæ Ò Ö
ÞóÖ Ð,Ó é õáÒc& ë'& ë�Ð�Ñ0Ò â�Þ*) Ò Ô�Ý × Ñ0Ò â Ò�õãÒ å�×�Ôàß Þáâ�ñ�Þãæ Ò Ö Ó â�× Ñ0Ò ÖàÕWÏUé Ò ß�Ô�Ý1é0Þã×�â�Þ¦Ö × Ñ0Ò Þ¦Ö0Ø Ò�
%ë1ÿ Ôàß�W��Ûé0Þã×
â Ò�õãÒ å�×�Ôàß�â�î(× Ñ0Ò â�Þ*) Ò Þ¦Ö>é0Þá×�â^ÞãâúW¹áçW�â	ã�â>äæå´ð Ñ0Ò ß Ò h ó h �Ûb ÞãâU× Ñ0Ò Ö0ÕWÏ^é Ò ß´Ô�Ý�é0Þá×�â.Þ¦Ö>× Ñ0Ò Þ¦Ö0Ø Ò�
%ëYÿ Ôàß
l��Ûé0Þã×�â Ò�õãÒ å�×�Ô0ß�â�î × Ñ0Ò â�Þ`) Ò ÞãâNl<áGW â	ã�â>äæå ër� â�× Ñ0Ò â Ò�õãÒ å�×�Ôàß ñ Ò ×�â õ¦Ó ß�ñ Ò ß�îXÏUÔàß Ò.Ñ Þáâ�×�Ôàß�Ú»ÞãâþÕ0â Ò ØSÞ¦ÖG× Ñ0Ò
â Ò�õãÒ å�×�Ôàß Ó â'× Ñ0Ò ß Ò Þãâ õãÒ â�âUÞ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò�ëúÿ Ôàß�â�ÔZÏ Ò â�Þ*) Ò â�î*â Ò æ Ò ß Ó�õ1Ñ Þãâ�×�ÔàßpÚ õãÒ Ö0ñ�× Ñ â.Ôàß´ß Ó Ö0ñ Ò â Ó ß Ò
ñ�Þãæ Ò Ö ë1\ Ö × Ñ0Ò â Ò å Ó â Ò â�î Ò�Ó å Ñ Ô�Ý�× Ñ0Ò â Ò Ü Ò ß�Ý#Ôàß1Ï Ò Ø Ò [ Õ Ó�õãõ ÚGð Ò�õãõäë

� Ò Ö0Ô�ð�å�ÔàÖ0â�ÞãØ Ò ß3× Ñ0Ò�Ò ( Ò å�×3Ô�Ý*× Ñ0Ò â�Þ*) Ò Ô�Ý*× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖÓÏ Ò å Ñ Ó Ö0ÞãâVÏ Ó Ö0ØY× Ñ0Ò Õ0â Ò Ô�Ý Ñ Þãâ�×�Ôàß�Ú
ÞóÖ6Ý#Ôàß1Ï Ó ×�ÞãÔàÖ»Þ¦ÖY× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0ÖÓÏ Ò å Ñ Ó Ö0ÞãâVÏ ÝäÔàß Ó â�Þ 
 å�ÔZÏúÜïÔàÖ Ò Ö6× Ñ Ú³é ßpÞáØ ë�Ð�Ñ0Ò Þ¦Ö0Ø Ò�
 ÞóÖ0ñ»â�å Ñ0Ò Ï Ò â
Ó ß Ò × Ñ0Ò â Ó Ï ÒúÓ â�Ý#Ôàß�× Ñ0ÒV;ã� â����'â Ñ Ó ß Ò^Ñ Ú é ß�ÞãØ ëúù Ô�ð Ò æ Ò ß�îI× Ñ0Ò Þ¦Ö0Ø Ò�
 Þãâ^Õ0â Ò Øç×�ÔJâ Ò�õãÒ å�× Ó â Ò ×'Ô�Ý
â�Þ 
 å�ÔàÕ Ö6× Ò ß�â^Õ0â�ÞóÖ0ñF× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖ�Ï Ò å Ñ Ó Ö0ÞãâVÏ Ýèß�ÔTÏ � Ò å�×�ÞãÔàÖ�T ë T ë W ë»Ð�Ñ0Ò å�ÔàÕ Ö�× Ò ß�â^Õ0â Ò ØÙÞóÖ>× Ñ0Ò
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â Ò�õãÒ å�×�ÞãÔàÖÓÏ Ò å Ñ Ó Ö0ÞãâVÏsð Ò ß Ò l��Ûé0Þã×�å�Ô0Õ Ö�× Ò ßpâ3ÝäÔ0ß1× Ñ0Ò^Ó Ø ØLß Ò â�â��&ÔàÖ õ Ú Ó Ö0ØGÜ Ò ßm� Ó Ø ØLß Ò â�â�Þ¦Ö0Ø Ò�
àÒ â�î Ó Ö0Ø
W��Ûé0Þã×�å�ÔàÕ Ö6× Ò ß�â3Ý#Ôàß3× Ñ0Ò ñ õ Ô0é Ó�õ Þ¦Ö0Ø Ò�
�ë�Ð�Ñ0Ò â�Þ*) Ò Ô	Ý,å�ÔàÕ Ö6× Ò ß Ñ Ó â�ÔàÖ õ ÚÓÏ Ó ß�ñ6ÞóÖ Ó	õ�Ò ( Ò å�×3Ý#Ôàß3× Ñ0Ò â�Þ 

å�ÔZÏúÜ Ô0Ö Ò Ö�× Ñ Ú é ß�ÞãØ¤Ü ß Ò Ø Þãå�×�Ôàß ë

ÿ Þáñ0Õ ß Òq& ë í»â Ñ Ô
ð�â.× Ñ0Ò ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ�ß Ó × Ò â.Ô	Ý Ó â�Þ 
 å�ÔZÏ Ü ÔàÖ Ò Ö6× Ñ Ú³é ßpÞáØDÕ0â�Þ¦Ö0ñ Ò�Ó å Ñ Ô	Ý × Ñ0Ò
× Ñ ß Ò�Ò ×�Ú³Ü Ò â1Ô�Ý%ÞóÖ0Ø Ò�
 Þ¦Ö0ñ´ÝäÔàß(× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖÑÏ Ò å Ñ Ó Ö0Þáâ�Ï ë�Ð�Ñ0Ò â�Þ*) Ò â1å�Ô�æ Ò ß Ò Ø Ó ß Ò í V�W v ×�ÔúV�f6W�4 v�ë
Ð�Ñ Þãâ.ß Ò Ü ß Ò â Ò Ö6×�â'× Ñ0Ò â Ó Ï Ò Ö0ÕWÏ^é Ò ß�Ô�Ý Ò Ö6× ß�Þ Ò â Ó â�Þ¦ÖF× Ñ0Ò Ü ß Ò æ0ÞãÔàÕ0â%�LñàÕ ß Ò î*é Õ0×'× Ñ0Ò å�Ô�â�×�Ô�Ý Ò�Ó å Ñ
Ò Ö�× ßpÚJÞãâsÏ^Õ õ ×�Þ¦Ü õ Þ Ò Ø�é6ÚGT ë1÷ Ö0å Ò^Ó ñ Ó Þ¦Ö%îLñ õ Ô0é Ó�õ,Ñ Þãâ�×�ÔàßpÚJð3Ôàß[n6â�é Ò ×�× Ò ß3× Ñ Ó ÖGÜ Ò ßm� Ó Ø ØLß Ò â�â Ñ Þãâ�×�Ôàß�Ú ë
� Þ`) Ò îIÞ¦Ö»× Ò ß1ÏUâ�Ô�Ý Ò Ö6× ß�Þ Ò â�îXÏ Ó ×�× Ò ß�â3â õ Þãñ Ñ × õ ÚÓÏUÔàß Ò × Ñ Ó Ö Ý#Ôàß�× Ñ0Ò ×�ð3Ô^å�ÔTÏúÜ ÔàÖ Ò Ö6× Ñ Ú³é ßpÞáØ ë3Ð�Ñ Þãâ�Þãâ
õ Þwn Ò�õ ÚYØLÕ Ò ×�ÔUÞ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò.Ò ( Ò å�×�â ë ��Þáæ Ò ÖY× Ñ Ó ×�× Ñ0Ò å�Ô�â�×�Ü Ò ß Ò Ö�×)ß�ÚJÞãâ�T´×�ÞAÏ Ò â Ñ Þáñ Ñ0Ò ß�ÝäÔ0ß1× Ñ0Ò â�Þ 

å�ÔZÏúÜ Ô0Ö Ò Ö�× Ñ Ú é ß�ÞãØ*îLâ�Þ*) Ò Þáâ Ó æ Ò ß�Ú õ ÞâÏôÞá×�ÞóÖ0ñ Ý Ó å�×�Ôàß�ÝäÔ0ß1× Ñ Þáâ�×�Ú³Ü Ò Ô�Ý�â Ò�õãÒ å�×�ÞãÔàÖ±Ï Ò å Ñ Ó Ö0Þáâ�Ï ë

\ Ý,æ Ò ßpÚ õ¦Ó ß�ñ Ò â Ò�õáÒ å�×�Ôàß�â Ó ß Ò Õ0â Ò Ø*î0× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖGß Ó × Ò å Ó Ö Ó å�× Õ Ó	õáõ ÚJé Ò é Ò ×�× Ò ß�× Ñ Ó Ö»Õ0â�Þ¦Ö0ñ
× Ñ0Ò � v1Ò â�× Ü Ò ß k3Ò ñ�ÞãÔàÖ � ÞáØ Ò�Ó	õ Þ*) Ò ØFâ Ò�õãÒ å�×�Ôàß ë�� ×'V�W 5 4 v î0× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖSß Ó × Ò Þãâ�l ë V�V�+øÕ0â�Þ¦Ö0ñ
Ó ñ õ Ôàé Ó�õ1Ñ Þãâ�×�ÔàßpÚGâ Ò�õãÒ å�×�Ôàß�å�ÔTÏúÜ Ó ß Ò Øç×�Ô�l ë V.l,+ ÝäÔàß�× Ñ0Ò � v1Ò â�×.Ü Ò ß k Ò ñ�ÞãÔàÖ � â Ò�õãÒ å�×�Ô0ß ë^Ð ÔÓÏ Ó n Ò
Ñ Ú é ß�ÞãØòÜ ß Ò Ø Þáå�×�Ôàß�âUð�Þã× Ñ>ÓYõ¦Ó ß�ñ Ò ÖàÕWÏUé Ò ß´Ô�Ý�å�ÔZÏ Ü ÔàÖ Ò Ö6×�âvÏUÔàß Ò»Ó ×�× ß Ó å�×�Þãæ Ò î*Þã×.ÞãâUÞAÏúÜ Ô0ß�× Ó Ö6×.×�Ô
��Ö0Ø Ó ð Ó Úú×�Ôúß Ò ØLÕ0å Ò × Ñ0Ò å�Ô�â�× Ô	Ý × Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Ö�Ï Ò å Ñ Ó Ö0ÞãâVÏ ë

V.l�W
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Ð�Ñ0Ò é Ò â�×�ÖàÕWÏUé Ò ß Ô�Ý Ñ Þãâ�×�ÔàßpÚJé0Þã×�â�×�ÔúÕ0â Ò Þ¦Ö»â Ò�õãÒ å�×�ÞãÔàÖåÏ Ò å Ñ Ó Ö0Þáâ�ÏUâ�Ô�Ý,æ Ó ß�Ú0Þ¦Ö0ñúâ�Þ*) Ò â�Þãâ�ñ�Þãæ Ò Ö
ÞóÖ Ð,Ó é õáÒc& ë 5 ë�Ð�Ñ0Ò â�Þ*) Ò Ô�Ý × Ñ0Ò â Ò�õãÒ å�×�Ôàß Þáâ�ñ�Þãæ Ò Ö Ó â�× Ñ0Ò ÖàÕWÏUé Ò ß�Ô�Ý1é0Þã×�â�Þ¦Ö × Ñ0Ò Þ¦Ö0Ø Ò�
%ë1ÿ Ôàß�W��Ûé0Þã×
â Ò�õãÒ å�×�Ôàß�â�î0× Ñ0Ò â�Þ`) Ò Þ¦ÖYé0Þá×�â�Þãâ�TLáÃWLáYW â	ã�âqä�å ð Ñ0Ò ß Ò h ó h �Ûb Þãâ�× Ñ0Ò Ö0ÕWÏUé Ò ß3Ô�Ý�é0Þá×�â�Þ¦ÖY× Ñ0Ò Þ¦Ö0Ø Ò�
�ë�ÿ Ôàß
l��Ûé0Þã×�â Ò�õãÒ å�×�Ô0ß�â�î × Ñ0Ò â�Þ`) Ò Þãâ'T<á@l<á¤W âÄã�â>äæå ë�� â�× Ñ0Ò â Ò�õãÒ å�×�Ô0ß�ñ Ò ×�â õ¦Ó ß�ñ Ò ß�îQÏUÔàß Ò.Ñ Þãâ�×�Ô0ß�ÚJÞãâ'Õ0â Ò ØGÞ¦Ö
× Ñ0Ò â Ò�õãÒ å�×�Ôàß Ó â3× Ñ0Ò.Ò ( Ò å�×�â�Ô�Ý,Þ¦Ö�× Ò ß�Ý Ò ß Ò Ö0å Ò â Õ é0â�ÞãØ Ò�ë

� ÞóÖ0å Ò¹;f� â�����â Ñ Ó ß Ò Þãâ'× Ñ0ÒUõáÒ�Ó Ø ÞóÖ0ñ Ñ Ú é ß�ÞãØçé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ôàß�îIð ÒôÓ	õ â�ÔJØ Ò × Ò ß
ÏUÞ¦Ö Ò Øç× Ñ0Ò é Ò â�×
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é0ÞóÖ Ó ×�ÞãÔàÖYÔ�Ý�å�ÔZÏúÜïÔàÖ Ò Ö6×�Ü ß Ò Ø Þãå�×�Ôàß�â�Õ0â Ò Ø ë Ð�Ñ0Ò å�ÔZÏUé0ÞóÖ Ó ×�ÞãÔàÖYÔ�Ý�å�ÔZÏúÜïÔàÖ Ò Ö6×�Ü ß Ò Ø Þãå�×�Ôàß�â�â Ò�õãÒ å�× Ò Ø
× Ñ ß�ÔàÕ0ñ Ñ × Ñ0Ò�Ó Ö Ó�õ Úàâ�Þáâ3Þ¦ÖU× Ñ Þãâ�å Ñ Ó Ü0× Ò ß�ð3Ôàß[n6â1é Ò ×�× Ò ß(× Ñ Ó ÖU× Ñ0Ò å�ÔZÏUé0ÞóÖ Ó ×�ÞãÔàÖúÕ0â Ò Ø»Þ¦ÖU× Ñ0Ò Ü ß Ò æ0ÞãÔàÕ0â
æ Ò ß�â�ÞãÔàÖ ë
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Ð�Ñ0ÒN Õ õ ×�Þ'� ù Ú é ß�ÞãØ Ü ß Ò â Ò Ö�× Ò Ø Ñ0Ò ß Ò Õ0â Ò â�×�ð3Ôú�'â Ñ Ó ß Ò å�ÔZÏ Ü ÔàÖ Ò Ö6×�â�î Ô0Ö Ò ð�Þã× Ñ â Ñ Ôàß�× Ó Ö0ØYÔ0Ö Ò
ð�Þã× Ñ�õ ÔàÖ0ñ Ñ Þãâ�×�Ôàß�Ú ë ��â Ñ Ó ß Ò ð�Þá× Ñ'Ó0k3Ò × Õ ß�Ö ù Þãâ�×�Ôàß�Ú � × Ó å�n�ð Ó â*Ö0Ô�×*Þ¦Ö0å õ Õ0Ø Ò Ø*î Ó â*Ö0Ô�å�Ô0Ö-�LñàÕ ß Ó ×�ÞãÔàÖ0â
× Ò â�× Ò Øúâ Ñ Ô
ð Ò Øúâ)Õ6lJå�Þ Ò Ö�×3ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�â�Ýèß�ÔTÏ Ó Ø Ø Þ¦Ö0ñU× Ñ Þãâ3å�ÔZÏúÜ Ô0Ö Ò Ö�× ë�Ð�Ñ0Ò0 Õ õ ×�Þ�� ù Ú é ß�ÞãØ Ó�õ â�Ô
Õ0â Ò â�× Ñ0Ò0;ã� â Ó Ö0Ø ù ÔàÔàÜSÜ ß Ò Ø Þãå�×�Ôàß�â Ó â�å�ÔZÏúÜïÔàÖ Ò Ö6×�â ë

Ð�Ñ0Òc Õ õ ×�Þ�� ù Ú³é ßpÞáØ>Þãâ�ÝäÔ0ß1Ï Ò Ø Ó â'×Ûð3Ôúâ Ò Ü Ó ß Ó × ÒUÑ Ú é ß�ÞãØçÜ ß Ò Ø Þãå�×�Ôàß�â�î Óý° Õ Ó�õ ù Þãâ�×�ÔàßpÚ ù Ò Ö0ñ�× Ñ
X °.ù ù Zú�'â Ñ Ó ß Ò ð�Þã× Ñ â Ò�õãÒ å�×�Þãæ Ò Õ Ü Ø Ó × Ò¤Ó Ö0Ø Ó5;ã� â�� ù Ô0ÔàÜDÜ ß Ò Ø Þãå�×�Ôàß ë�Ð�Ñ0Ò6°.ù ù �'â Ñ Ó ß Ò ð Ó â
Ò�
 Ü õ¦Ó Þ¦Ö Ò ØçÞ¦Ö � Ò å�×�ÞãÔàÖFT ë T ë V Ó Ö0ØFð Ó â�â Ñ Ô�ð�Ö ÞóÖ ÿ ÞãñàÕ ß Ò T ë V ] ë�Ð�Ñ0Ò<;f� â�� ù ÔàÔàÜ Ñ Ú³é ßpÞáØFÞãâ'â�ÞAÏUÞ õ¦Ó ß
×�Ô Ó<;f� â�����â Ñ Ó ß Ò�Ñ Ú³é ßpÞáØGÕ0â�ÞóÖ0ñ Ó ×Ûð3Ô!� õãÒ æ Ò�õ â Ò�õáÒ å�×�ÞáÔ0Ö¬Ï Ò å Ñ Ó Ö0Þáâ�ÏYî0ð�Þã× Ñ × Ñ0Ò ÔàÖ Ò�Ò�
 å Ò Ü0×�ÞãÔàÖ × Ñ Ó ×
× Ñ0Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�Ôàß3Þãâþß Ò Ü õóÓ å Ò Ø¤é6Úú× Ñ0Ò ù Ô0ÔàÜYÜ ß Ò Ø Þãå�×�Ôàß ë>ö�Ó å Ñ Ô�Ý�× Ñ0Ò ×�ð3Ô Ñ Ú³é ß�ÞãØFÜ ß Ò Ø Þãå�×�Ôàß�â�î
°.ù ù ��â Ñ Ó ß Ò.Ó Ö0Ø ;f� â�� ù ÔàÔàÜ%îïÞáâ�å�ÔàÖ0â�ÞãØ Ò ß Ò Ø Ó å�ÔZÏúÜïÔàÖ Ò Ö6×�Þ¦ÖY× Ñ0ÒN Õ õ ×�Þ�� ù Ú³é ßpÞáØ ë

V.l�í
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ÿ Þáñ0Õ ß Ò�& ë TUâ Ñ Ô�ð�â Ó Ø Þ Ó ñàß Ó ÏsÔ�Ý1× Ñ0Ò� Õ õ ×�Þ�� ù Ú³é ßpÞáØDÜ ß Ò Ø Þãå�×�Ôàß ëyö�Ó å Ñ å�Ú0å õáÒ î Ó	õáõ Ô�Ý1× Ñ0Ò å�ÔZÏs�
Ü ÔàÖ Ò Ö6× Ü ß Ò Ø Þãå�×�Ô0ß�âyÏ Ó n Ò�Ó Ü ß Ò Ø Þãå�×�ÞãÔàÖ%î Ó Ö0Ø»× Ñ0Ò â Ò�õáÒ å�×�ÞáÔ0Ö¬Ï Ò å Ñ Ó Ö0Þáâ�ÏøØ Ò å�ÞãØ Ò â�ð Ñ Þáå Ñ Ü ß Ò Ø Þãå�×�ÞãÔàÖ
×�ÔúÕ0â Ò�ë1Ð�Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖåÏ Ò å Ñ Ó Ö0ÞãâVÏ�Þ¦Ö»× Ñ0ÒN°.ù ù ��â Ñ Ó ß Ò'Ñ Ú é ß�ÞãØGØ Ò × Ò ß1ÏUÞ¦Ö Ò â�ð Ñ0Ò × Ñ0Ò ß Ó â Ñ Ôàß�×3Ôàß
ÓUõ ÔàÖ0ñ Ñ Þãâ�×�Ôàß�ÚYÞãâ.é Ò ×�× Ò ß�ÝäÔ0ß�× Ñ0Ò å�Õ ß�ß Ò Ö�×'é ß Ó Ö0å Ñ%ë�Ð�Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖ±Ï Ò å Ñ Ó Ö0Þáâ�Ï�ÞóÖS× Ñ0Ò0;ã� â�� ù Ô0ÔàÜ
Ñ Ú é ß�ÞãØçØ Ò × Ò ß1ÏôÞóÖ Ò â´ð Ñ0Ò × Ñ0Ò ß Óª;ã� â'Ôàß ù ÔàÔàÜÙÜ ß Ò Ø Þãå�×�Ôàß�Þãâ^é Ò ×�× Ò ß�Ý#Ôàß�× Ñ0Ò é ß Ó Ö0å Ñ%ë´ÿ Þ¦Ö Ó�õãõ Ú�î,× Ñ0Ò
ÔàÕ0× Ò ß�â Ò�õáÒ å�×�Ôàß�â Ñ Ô�ð�ÖúÞ¦Ö ÿ ÞãñàÕ ß ÒN& ë T�Ø Ò × Ò ß1ÏUÞ¦Ö Ò â�ð Ñ0Ò × Ñ0Ò ß3é ß Ó Ö0å Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0Ö¤X °.ù ù �'â Ñ Ó ß Ò Z�Ôàß
â Ò�õ Ýxå�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖGX ;f� â�� ù ÔàÔàÜ Z�Þãâ é Ò ×�× Ò ß(Ý#Ôàß�× Ñ0Ò é ß Ó Ö0å Ñ%ë�Ð�Ñ Þãâ1â Ò�õãÒ å�×�ÞãÔàÖ»Þãâ1Ø Ô0Ö Ò Õ0â�Þ¦Ö0ñ Ó ×�ð3Ô!� õãÒ æ Ò�õ
Ñ Ú é ß�ÞãØçâ Ò�õãÒ å�×�Ôàß Ó â.â Ñ Ô
ð�Ö ëc� â'Þ¦ÖÙ× Ñ0Ò�°.ù ù �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�î�× Ñ0Ò âVÏ Ó�õãõ �'â Ñ Ó ß Ò å�ÔZÏúÜïÔàÖ Ò Ö�×
å Ó ÖFé Ò Õ0â Ò Øç×�Ô»ñ Ò Ö Ò ß Ó × ÒúÓ [ Õ0Þãå�nFÜ ß Ò Ø Þãå�×�ÞãÔàÖFÞýÝ�× Ñ0ÒUÒ Ö6×�Þ¦ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Ø Ô Ò â^Ö0Ô�×/�L×'Þ¦ÖF× Ñ0Ò å�Úàå õãÒ
×�ÞAÏ Ò�ë^\ Ý × Ñ0Ò Ý&Õ õãõ Ü ß Ò Ø Þãå�×�ÞãÔàÖçÔ	Ý × Ñ0Òc Õ õ ×�Þ�� ù Ú é ß�ÞãØ�Þãâ´Ø Þ'( Ò ß Ò Ö6×�Ý&ß�ÔZÏs× Ñ Ó ×'Ô�Ý1× Ñ0Ò âVÏ Ó�õãõ �'â Ñ Ó ß Ò
å�ÔZÏúÜ Ô0Ö Ò Ö�×�î�× Ñ0Ò Ý&ß�ÔàÖ6×�� Ò Ö0ØUÔ�ÝL× Ñ0Ò Ü ß�Ô0å Ò â�â�Ô0ß(Þáâ1ß Ò Ø Þóß Ò å�× Ò Ø õ¦Ó × Ò ß(ð�Þã× Ñ Ó ÔàÖ Ò Ôàß(×�ð3Ô�å�Ú0å õãÒ Ü Ò Ö Ó�õ ×�Ú ë

ö�
 × Ò Ö0â�Þãæ Ò3Ò�
 Ü Ò ß�ÞAÏ Ò Ö6× Ó ×�ÞãÔàÖUð Ó â(Ü Ò ß�Ý#Ôàß1Ï Ò ØU×�Ô�Ø Ò × Ò ß1ÏôÞóÖ Ò�Ñ Ô�ð�Ï^Õ0å ÑUÑ Ó ß�Ø ð Ó ß Ò ×�Ô�Ø Ò æ�Ô6× Ò ×�Ô
Ò�Ó å Ñ Ô�ÝL× Ñ0Ò å�ÔZÏúÜ Ô0Ö Ò Ö�×1Ü ß Ò Ø Þãå�×�Ô0ß�â Ó Ö0Ø.×�Ô�× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖvÏ Ò å Ñ Ó Ö0ÞãâVÏUâ ë ù Ô�ð Ò æ Ò ß�î�Þá×�Þãâ(ÞAÏúÜ Ô�â�â�Þ¦é õáÒ
×�Ô�ñàÕ Ó ß Ó Ö�× Ò�Ò × Ñ Ó ×*× Ñ0Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â,ñ6Þáæ Ò Ö Ñ0Ò ß Ò Ó ß Ò ÔàÜ0×�ÞAÏ Ó�õ#ë�Ð�Ñ0Ò Ôàß�Þãñ�Þ¦Ö Ó�õ Ü ß Ò ÏUÞãâ Ò î�â Õ Ü ÜïÔàß�× Ò Ø
é�Ú × Ñ0Ò â�× Õ0Ø Þ Ò â Ò�Ó ß õ Þ Ò ß ÞóÖ × Ñ ÞãâYå Ñ Ó Ü0× Ò ß�î�ð Ó âY× Ñ Ó ×ÃéïÔ�× Ñ × Ñ0Ò5;ã� â Ó Ö0Ø õ Ô0Ö0ñ Ñ Þáâ�×�Ôàß�Ú��'â Ñ Ó ß Ò
Ü ß Ò Ø Þãå�×�Ôàß�â�ð Ò ß Ò é Ô�× Ñ æ Ò ß�ÚYÞAÏúÜïÔàß�× Ó Ö�×�Þ¦Ö ÓúÑ Ú³é ßpÞáØçÜ ß Ò Ø Þãå�×�Ô0ß ë�Ð�Ñ0Ò â Ò ð Ò ß Ò × Ñ0Ò ß Ò Ý#Ôàß Ò^Ó	õáõ Ô0å Ó × Ò Ø
Ó Ö Ò�Ó ß õ Ú Ò [ Õ Ó�õ Ó ÏUÔàÕ Ö6× Ô	Ý1× Ñ0Ò.Ñ Ó ß�Ø ð Ó ß Ò é Õ0Ø ñ Ò × ë�Ð�Ñ0Ò â Ñ Ôàßp× Ñ Þãâ�×�Ôàß�ÚG��â Ñ Ó ß Ò â)Õ-( Ò ßpâ3ÝèßpÔZÏ õãÒ â�â
ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò î�â�Ô�Þá×(Ø Ô Ò â1Ö0Ô�×,Ö Ò�Ò Ø.×�Ôþé Ò Ó â õ¦Ó ßpñ Ò�ë�Ð�Ñ0Ò â�Þ*) Ò Ô�Ý × Ñ0Ò ù ÔàÔàÜ´Ü ß Ò Ø Þãå�×�Ôàß(ß Ò Ï Ó Þ¦Ö0â Ó�õ ÏUÔ�â�×
å�ÔàÖ0â�× Ó Ö6×�î�æ Ó ß�Ú0Þ¦Ö0ñFÔàÖ õ Ú�â õ Þãñ Ñ × õ Ú Ó âU× Ñ0Ò â�Þ`) Ò Ô	Ý × Ñ0ÒJõ Ô0ÔàÜçå�Ô0Õ Ö�× Ò ß´ÞãâUÞ¦Ö0å�ß Ò�Ó â Ò Ø ë6� Ý#× Ò ß´â Ò ×�×�ÞóÖ0ñ

V.l�T
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× Ñ0Ò Þ¦Ö0Þã×�Þ Ó�õ â�Þ*) Ò â�î0× Ñ0Ò â�Þ`) Ò â Ó Ö0Ø å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0â Ô	Ý Ó�õãõ å�ÔTÏúÜ ÔàÖ Ò Ö6× Ó Ö0Øú× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖÑÏ Ò å Ñ Ó Ö0ÞãâVÏUâ
ð Ò ß Ò æ Ó ßpÞ Ò ØYÕ0â�Þ¦Ö0ñ Ó Ö Ó Ø Ñ Ô0å Ñ Þ õãõ �&å õ Þ4Ï^é0Þ¦Ö0ñ Ó�õ ñ�Ôàß�Þã× Ñ Ï ë�� × Ò�Ó å Ñ ÜïÔ�Þ¦Ö�×�î Ó�õ¦Ó ß�ñ Ò Ö0ÕWÏUé Ò ß�Ô�Ý*âVÏ Ó	õáõ
å Ñ Ó Ö0ñ Ò â�×�Ô�× Ñ0Ò â�Þ`) Ò â Ó Ö0ØUå�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â�ð Ò ß Ò å�ÔàÖ0â�ÞãØ Ò ß Ò Ø ë1\ Ý Ó é Ò ×�× Ò ß(å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖUð Ó â�ÝäÔàÕ Ö0Ø*î
Þá×�ð3ÔàÕ õ ØJé Ò × Ñ0Ò é Ó â�Þãâ�Ý#Ôàß*× Ñ0Ò Ö Ò�
 ×1ßpÔàÕ Ö0Ø Ó Ö0Ø Ó Ö0ÕWÏUé Ò ß�Ô�ÝxÖ Ò ðDâVÏ Ó�õãõ å Ñ Ó Ö0ñ Ò â1ð Ò ß Ò ÔàÖ0å Ò�Ó ñ Ó Þ¦Ö
å�ÔàÖ0â�ÞãØ Ò ß Ò Ø ër� â�Ü Ô6ÞóÖ6× Ò ØSÔàÕ0× Ò�Ó ß õ Þ Ò ß�î × Ñ0Ò ß Ò Þãâ�Ö0Ô ñàÕ Ó ß Ó Ö6× Ò�Ò × Ñ Ó ×3× Ñ0Ò ß Ò â Õ õ ×�Þ¦Ö0ñúå�ÔàÖ-�Lñ0Õ ß Ó ×�ÞãÔàÖ»Þãâ
ÔàÜ0×�ÞAÏ Ó�õ î Ó â�× Ñ0Ò ß Ò Ï Ó ÚYé Ò'õ Ôàå Ó	õ Ï Ó	
 ÞAÏUÕWÏUâ ë

Ð�Ñ0Ò é Ò â�×'å�ÔàÖ-�Lñ0Õ ß Ó ×�ÞãÔàÖ0â'× Ñ Ó ×�ð Ò ß Ò Ý#ÔàÕ Ö0Ø Ó ß Ò.õ Þãâ�× Ò ØÙÞóÖ Ð,Ó é õãÒ�& ë V�k ë�ÿ Ôàß Ó�õãõ â Ò�õãÒ å�×�Ôàß�â Ó Ö0Ø
å�ÔZÏúÜ Ô0Ö Ò Ö�×�â'Ô6× Ñ0Ò ß�× Ñ Ó Ö ;f� â�î%× Ñ0Ò»Ñ Þáâ�×�Ôàß�ÚGÕ0â Ò ØÙÞáâ´ñ õ Ôàé Ó�õ#ë.Ð�Ñ0Ò ��ß�â�×�× Ñ ß Ò�Ò å�Ô õ ÕWÏúÖ0â.â Ñ Ô
ð©× Ñ0Ò
å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö»Ô�Ý,× Ñ0ÒN°.ù ù �'â Ñ Ó ß Ò Ü Ó ß�× ë Ð�Ñ0Ò â Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖ0â Ó ß Ò ÞãØ Ò Ö6×�Þãå Ó�õ ×�ÔU× Ñ Ô�â Ò ñ�Þãæ Ò ÖYÞ¦Ö
Ð,Ó é õãÒ T ë 5 ëUÐ�Ñ0Ò ÝäÔàÕ ßp× Ñ å�Ô õ ÕWÏúÖçâ Ñ Ô
ð�â'× Ñ0Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0ÖFÔ�Ý × Ñ0ÒO;ã� â^Ü ß Ò Ø Þãå�×�Ô0ß ëc��;f� â'ð�Þã× Ñ
Ó â�ÞóÖ0ñ õáÒR;1ù�Ð ð Ó â Ó	õ ð Ó Ú0âôÕ0â Ò Ø ë�Ð�Ñ0Ò � Ý#× Ñ å�Ô õ ÕWÏúÖ>â Ñ Ô�ð�âU× Ñ0Ò â�Þ`) Ò Ô	Ýþ× Ñ0Ò å�ÔàÕ Ö6× Ò ßúÕ0â Ò Ø±é6Ú
× Ñ0Ò ù Ô0ÔàÜçÜ ß Ò Ø Þãå�×�Ô0ß ëY\ Ö0å�ß Ò�Ó â�ÞóÖ0ñF× Ñ ÞãâUâ�Þ*) ÒYÑ Ó â Ó âVÏ Ó�õãõ1Ò ( Ò å�×.ÔàÖ × Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖDß Ó × Ò î,é Õ0×
ÔàÖ õ Ú¸Ï Ó ß�ñ�Þ¦Ö Ó�õãõ ÚYå Ñ Ó Ö0ñ Ò â�× Ñ0Ò â�Þ*) Ò Ô	Ý,× Ñ0ÒN Õ õ ×�Þ�� ù Ú é ß�ÞãØ ë3ÿ Ôàß3Ü ß Ò Ø Þãå�×�Ô0ß�â�Ô�Ý1f 5 4 vOÓ Ö0ØGÕ Ü%î × Ñ0Ò
Ó Ø æ Ó Ö6× Ó ñ Ò Ô	Ý Ó�õ¦Ó ß�ñ Ò ß õ Ô0ÔàÜUå�ÔàÕ Ö6× Ò ßoÏ Ó ß�ñ�Þ¦Ö Ó�õãõ ÚúÔ!(*â Ò ×�â(× Ñ0Ò�Ò�
 × ß Ó å�Ô�â�× ë,Ð�Ñ0Ò ��Ö Ó�õ å�Ô õ ÕWÏúÖUâ Ñ Ô�ð�â
× Ñ0Ò å�ÔàÖ-�LñàÕ ß Ó ×�ÞãÔàÖYÔ�Ý1é Ô6× Ñ × Ñ0Ò â Ò�õáÒ å�×�Ôàß3Ý#Ôàß3× Ñ0Ò};ã� â�� ù Ô0ÔàÜ Ñ Ú é ß�ÞãØ Ó Ö0ØY× Ñ0Ò Ô
æ Ò ß Ó�õãõ â Ò�õãÒ å�×�Ôàß ÝäÔàß
× Ñ0ÒN Õ õ ×�Þ'� ù Ú é ß�ÞãØ ë �
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Ð�Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖçß Ó × Ò Ô�Ý1× Ñ0Ò� Õ õ ×�Þ�� ù Ú³é ßpÞáØÙÞáâ'å�ÔTÏúÜ Ó ß Ò ØS×�ÔJ× Ñ0Ò ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖÙß Ó × Ò Ô�Ý Ó
;f� â�����â Ñ Ó ß Ò.Ñ Ú é ß�ÞãØ Õ0â�ÞóÖ0ñ Ó ×Ûð3Ô!� õãÒ æ Ò�õ â Ò�õãÒ å�×�ÞãÔàÖ±Ï Ò å Ñ Ó Ö0ÞãâVÏ ëI;f� â�����â Ñ Ó ß Ò Þãâ Ó æ Ò ß�Ú Ó å�å�Õ ß Ó × Ò
Ñ Ú é ß�ÞãØçé ß Ó Ö0å Ñ Ü ß Ò Ø Þáå�×�Ôàß�î Ó Ö0ØçÜ ß�Ô�æ0ÞáØ Ò â Ó»Ñ Þãñ Ñ â�× Ó Ö0Ø Ó ß�ØG×�Ô»å�ÔZÏúÜ Ó ß Ò ×�Ô ë�Ð�Ñ0Ò å�Ô0Ö-�LñàÕ ß Ó ×�ÞãÔàÖ0â
Õ0â Ò Ø>ÝäÔ0ß'× Ñ0Òª;ã� â��6�'â Ñ Ó ß ÒÃÑ Ú³é ßpÞáØ Ó ß Ò × Ñ0Ò ÔàÜ0×�ÞAÏ Ó�õ å�ÔàÖ-�LñàÕ ß Ó ×�ÞáÔ0Ö0âúñ�Þãæ Ò Ö Ò�Ó ß õ Þ Ò ß ëçÿ ÞãñàÕ ß Ò@&ïë'&
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ÿ Ôàß�× Ñ0Ò âVÏ Ó�õãõáÒ â�×.â�Þ*) Ò â�×)Õ0Ø Þ Ò Ø*î�V��ª4 v î%× Ñ0Òc Õ õ ×�Þ'� ù Ú é ß�ÞãØ�Þãâ.Ô0Ö õ Ú~Ï Ó ß�ñ�Þ¦Ö Ó�õãõ Ú é Ò ×�× Ò ß�× Ñ Ó Ö
× Ñ0Ò!;f� â�����â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß ëúù Ô�ð Ò æ Ò ß�î Ó â'× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß'â�Þ`) Ò ÞóÖ0å�ß Ò�Ó â Ò â�î�× Ñ0ÒJÓ Ø æ Ó Ö�× Ó ñ Ò Ô�Ý × Ñ0Ò
 Õ õ ×�Þ�� ù Ú³é ßpÞáØSÔ�æ Ò ß ;f� â�����â Ñ Ó ß Ò Þ¦Ö0å�ß Ò�Ó â Ò â ë�� ×�í ] 4 v î × Ñ0ÒN Õ õ ×�Þ�� ù Ú é ß�ÞãØ Ñ Ó â Ó ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ
ß Ó × Ò Ô�Ý>l ë í�T,+Ëå�ÔTÏúÜ Ó ß Ò ØS×�Ô�l ë ��W,+ Ý#Ôàß ;ã� â�����â Ñ Ó ß Ò�ë�Ð�Ñ ÞãâÒÏ Ò�Ó Ö0â�× Ñ Ó ×�× Ñ0Òc Õ õ ×�Þ�� ù Ú é ß�ÞãØ Ñ Ó â
& +�Ý Ò ð Ò ßÒÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â ëFÿ Ôàß Ó V����M4 v Ü ß Ò Ø Þãå�×�Ôàß�î(× Ñ0Òø Õ õ ×�Þ'� ù Ú é ß�ÞãØ Ñ Ó â Ó ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ
ß Ó × Ò Ô�Ý1W ë'& í,+ îàð Ñ Þáå Ñ Þãâ.V6V.+ Ý Ò ð Ò ßÞÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â'× Ñ Ó Ö ;ã� â�����â Ñ Ó ß Ò�ë

Ð�Ñ0Òc Õ õ ×�Þ�� ù Ú³é ßpÞáØ>Ø Ô Ò â'ÞóÖ0å õ Õ0Ø Ò ÏUÔ0ß Ò å�ÔZÏ Ü ÔàÖ Ò Ö6×�â'× Ñ Ó ÖS× Ñ0Ò!;ã� â����'â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�Ôàß�î,é Õ0×
× Ñ0Ò ÞâÏ Ü õáÒ Ï Ò Ö�× Ó ×�ÞãÔàÖOå�ÔTÏúÜ õãÒ�
 Þã×�ÚOÞãâ¤Ö0Ô�×ÓÏUÕ0å ÑOÑ Þãñ Ñ0Ò ßYâ�ÞóÖ0å Ò Ü Ò ßm� Ó Ø ØLß Ò â�â Ñ Þãâ�×�ÔàßpÚ±Þãâ Ó�õ ß Ò�Ó Ø Ú
â Õ Ü Ü Ôàßp× Ò ØGÞ¦Ö ;ã� â�����â Ñ Ó ß Ò�ë

{þn�� |´�}'~' z3v��

\ Ö â�× Õ0Ø Ú0Þ¦Ö0ñ�× Ñ0Ò ÞAÏúÜ Ôàßp× Ó Ö0å Ò Ô�Ý'â�Þ 
 â�Þ¦Ö0ñ õãÒ â�å Ñ0Ò Ï Ò Ü ß Ò Ø Þãå�×�Ô0ß�âúÝ#ÔàßúÕ0â Ò Þ¦Ö Ñ Ú é ß�ÞãØOé ß Ó Ö0å Ñ
Ü ß Ò Ø Þãå�×�ÞãÔàÖ%îLð Ò ÝäÔàÕ Ö0ØY× Ñ Ó ×�× Ñ0Ò ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß�Õ0â�Þ¦Ö0ñ Óúõ ÔàÖ0ñ Ñ Þáâ�×�Ôàß�Ú Ó Ö0ØY× Ñ0Ò};ã� â�Ü ß Ò Ø Þãå�×�Ôàß
ð Ò ß Ò å õãÒ�Ó ß õ ÚÙ× Ñ0Ò ÏUÔ�â�×'ÞAÏúÜïÔàß�× Ó Ö6× ëc� �'â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�Ôàß.Õ0â�Þ¦Ö0ñ Ó â Ñ Ôàßp× Ò ß Ñ Þãâ�×�Ôàß�Ú Ó Ö0Ø Ó ù Ô0ÔàÜ
Ü ß Ò Ø Þãå�×�Ôàß�ð Ò ß Ò Ý#ÔàÕ Ö0ØU×�Ôþé Ò Õ0â Ò Ý&Õ õ î Ò â Ü Ò å�Þ Ó�õãõ Ú ñ�Þãæ Ò Ö´× Ñ0Ò Þ¦ß õ Ô�ð Ò ß*å�Ô�â�× ë�� ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Õ0â�Þ¦Ö0ñ
Ósk Ò × Õ ß�Ö ù Þáâ�×�Ôàß�Ú � × Ó å�nLî0ð Ó â�ÝäÔàÕ Ö0ØY×�Ôôé Ò Õ0â Ò Ý&Õ õ ÝäÔ0ß1â�ÔZÏ Ò é ß Ó Ö0å Ñ0Ò â�î é Õ0×�Ö0Ô Ñ Ú é ß�ÞãØGÜ ß Ò Ø Þãå�×�Ôàß
ÞâÏ Ü õáÒ Ï Ò Ö�× Ó ×�ÞãÔàÖUð Ó â�ÝäÔàÕ Ö0Ø ÞóÖôð Ñ Þãå Ñ × Ñ0Ò å�Ô6â�×,Ô	Ý Ó Ø Ø Þ¦Ö0ñ'× Ñ Þãâ1å�ÔTÏúÜ ÔàÖ Ò Ö6×�ð Ó â û Õ0â�×�Þ'� Ò Ø ë�� × Ó é õãÒ
Ô�Ý�×�ð3Ô!�Ûé0Þã×�å�ÔàÕ Ö6× Ò ß�â�Þãâ Ö0Ô�×1Ö Ò�Ò Ø Ò Ø Þ�Ý Ò Þã× Ñ0Ò ß Ó â Ñ Ôàß�× Ñ Þãâ�×�Ô0ß�Úú�'â Ñ Ó ß Ò î Ó�;f� â�î�Ôàß Ó ù ÔàÔàÜ Ü ß Ò Ø Þãå�×�Ôàß
Þáâ Ó æ Ó Þ õ¦Ó é õãÒ�ë�\ Ö Ó�õãõ î ] k,+ Ô�Ý�× Ñ0Ò é ß Ó Ö0å Ñ0Ò â�ð Ò ß Ò é Ò â�×'Ü ß Ò Ø Þãå�× Ò ØçÕ0â�Þ¦Ö0ñYé ß Ó Ö0å Ñ å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ%îfl�í,+
Ô�Ý*× Ñ0Ò é ß Ó Ö0å Ñ0Ò â3ð Ò ß Ò é Ò â�×�Ü ß Ò Ø Þãå�× Ò ØFÕ0â�Þ¦Ö0ñUâ Ò�õ Ý å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ%î Ó Ö0Ø»× Ñ0Ò ß Ò Ï Ó Þ¦Ö0Þ¦Ö0ñJé ß Ó Ö0å Ñ0Ò â3ð Ò ß Ò
Ò [³Õ Ó�õãõ ÚYð Ò�õãõ Ü ß Ò Ø Þãå�× Ò ØçÕ0â�Þ¦Ö0ñ Ó â�ÞAÏúÜ õãÒôÐ ð Ô	� v Þã×�ì ÔàÕ Ö�× Ò ß Ü ß Ò Ø Þáå�×�Ôàß ë

° Ú³Ö Ó ÏôÞáå�â Ò�õãÒ å�×�ÞãÔàÖ´Ô�Ý å�ÔZÏúÜ Ô0Ö Ò Ö�×�â�ÞóÖ Ó�Ñ Ú é ß�ÞãØ^é ß Ó Ö0å Ñ Ü ß Ò Ø Þáå�×�Ôàß*ð Ó âIÝ#ÔàÕ Ö0Ø.×�Ô�é Ò ÞóÖ Ñ0Ò ß Ò Ö�× õ Ú
é Ò ×�× Ò ß»× Ñ Ó Ö â�× Ó ×�ÞãåFâ Ò�õãÒ å�×�ÞãÔàÖ%î Ò æ Ò Ö é Ò ×�× Ò ß»× Ñ Ó Ö±ÞãØ Ò�Ó�õ â�× Ó ×�ÞáåFâ Ò�õãÒ å�×�ÞãÔàÖ ë�\ Ö Ó Ø Ø Þã×�ÞãÔàÖ%î'â�× Ó ×�Þãå
â Ò�õãÒ å�×�ÞãÔàÖ´â Õ-( Ò ß�â*Ý&ß�ÔZÏ Ü ß�Ôàé õãÒ ÏUâ(Þ�Ý%× Ñ0Ò Ü ßpÔ!� õãÒ Õ0â Ò ØUÞãâ Ö0Ô6× ß Ò Ü ß Ò â Ò Ö�× Ó ×�Þãæ Ò Ô	Ý³× Ñ0Ò × Ò â�×�Þ¦Ö0ñ�Þ¦Ö Ü Õ0× ë��
×Ûð3Ô!� õãÒ æ Ò�õ Ø Ú Ö Ó ÏUÞãå�â Ò�õáÒ å�×�ÞáÔ0ÖvÏ Ò å Ñ Ó Ö0ÞãâVÏøÕ0×�Þ õ Þ*)�Þ¦Ö0ñ Ó ñ õ Ôàé Ó�õLÑ Þãâ�×�Ô0ß�Ú�î�â Õ0å ÑúÓ â�× Ñ0Ò Ô0Ö Ò Þ¦Ö�× ßpÔàØLÕ0å Ò Ø
ÞóÖ � ]!  î�ð Ó â�â Ñ Ô�ð�Ö´×�Ô'Ü ß�Ô�æàÞãØ Ò�Ó â Õ é0â�× Ó Ö6×�Þ Ó�õ ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö6×�Ô�æ Ò ßèÏ Ò å Ñ Ó Ö0ÞãâVÏôâ Õ0â�Þ¦Ö0ñ Ó Ø ØLß Ò â�â�ÔàÖ õ Ú ë
ù Ô�ð Ò æ Ò ß�î%Þã×Uð Ó â'â Ñ Ô�ð�ÖF× Ñ Ó ×'× Ñ0Ò ×�ð3Ô!� õãÒ æ Ò�õ Ï Ò å Ñ Ó Ö0ÞãâVÏUâ Ó ß Ò Ý Ó ßsÏUÔ0ß Ò â Ò Ö0â�Þã×�Þãæ Ò ×�ÔSâ�Þ*) Ò × Ñ Ó Ö
× Ñ0ÒþÓ Ø ØLß Ò â�â3ÔàÖ õ Ú¸Ï Ò å Ñ Ó Ö0ÞãâVÏôâ�î Ò â Ü Ò å�Þ Ó	õáõ ÚYð Ñ0Ò Ö»å Ñ Ô0Ô�â�Þ¦Ö0ñJé Ò ×�ð Ò�Ò ÖÑÏUÔàß Ò × Ñ Ó Ö ×�ð Ô´å�ÔZÏúÜïÔàÖ Ò Ö�×
Ü ß Ò Ø Þãå�×�Ôàß�â ëRv3Ó â Ò ØDÔàÖ × Ñ Þãâúð ÒÃÓ Ö6×�Þãå�Þ¦Ü Ó × Ò × Ñ Ó ×´ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò ß Ò ØLÕ0å�×�ÞáÔ0Ö>ÞóÖ>×�ð3Ô!� õãÒ æ Ò�õ â Ò�õãÒ å�×�ÞãÔàÖ
Ï Ò å Ñ Ó Ö0Þáâ�ÏUâ�ð�Þ õãõ é Ò ÞâÏ Ü Ôàß�× Ó Ö�×�Þ¦ÖU× Ñ0Ò Ý&Õ0× Õ ß Ò�ë � Þ¦Ö0å Ò × Ñ0Ò� Õ õ ×�Þ�� ù Ú³é ßpÞáØYß Ò�õ Þ Ò âcÏUÔ0ß Ò ÔàÖ´â Ò�õãÒ å�×�ÞãÔàÖ
Ï Ò å Ñ Ó Ö0Þáâ�ÏUâ�× Ñ Ó ÖYÖ0Ôàß1Ï Ó	õxÑ Ú é ß�ÞãØ â�î Þã×�Þãâ õ Þ n Ò�õ ÚY×�ÔJé Ò Ö Ò �L×sÏUÔàß Ò Ý&ß�ÔZÏ â Õ0å Ñ × Ò å Ñ Ö0Þã[ Õ Ò â ë
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é Ò é Ò ×�× Ò ßô× Ñ Ó ÖF× Ñ0ÒM;ã� â�����â Ñ Ó ß Ò Ü ß Ò Ø Þáå�×�Ôàß´Ý#Ôàß Ó�õãõ â�Þ*) Ò âúÞ¦Ö6æ Ò â�×�Þãñ Ó × Ò Ø*î1é Õ0×U× Ñ0Ò ÞAÏúÜ ßpÔ
æ Ò Ï Ò Ö�×
ð Ó â"ÏUÔ�â�×�â Õ é0â�× Ó Ö6×�Þ Ó�õ ÝäÔàß�× Ñ0Ò�õóÓ ß�ñ Ò â�×3Ü ß Ò Ø Þãå�×�Ôàß�â ë�÷ Ö Ó æ Ò ß Ó ñ Ò î�× Ñ0Ò0 Õ õ ×�Þ�� ù Ú é ß�ÞãØ Ñ Ó â & ×�ÔúV�V.+
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\ Ö>× Ñ ÞãâUØ Þãâ�â Ò ß�× Ó ×�ÞãÔàÖ>å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0Ö Ó Ö0ØDé ß Ó Ö0å Ñ>Ò�
0Ò å�Õ0×�ÞãÔàÖDÜ Ó ×�× Ò ß�Ö0â.ð Ò ß Ò»Ò�
³Ó ÏôÞóÖ Ò ØD×�ÔGå�ÔàÖ-�
× ß�Þ¦é Õ0× Ò ×�Ô Ó é Ò ×�× Ò ß�Õ Ö0Ø Ò ßpâ�× Ó Ö0Ø Þ¦Ö0ñYÔ�Ý Ñ Ô�ð é ß Ó Ö0å Ñ0Ò âþé Ò�Ñ Ó æ ÒúÓ Ö0Ø Ñ Ô�ð × Ñ0Ò Ú»å Ó ÖSé Ò Ü ß Ò Ø Þãå�× Ò Ø ë
� Ò å õóÓ â�â�Þ�� Ò Ø Ó Ö0Ø¤[ Õ Ó Ö6×�Þ�� Ò Ø�é ß Ó Ö0å Ñ é Ò�Ñ Ó æ0ÞãÔàß�î Ó Ö0ØFâ Ñ Ô�ð Ò ØF× Ñ Ó ×�â�ÔTÏ Ò Ô�Ý × Ñ ÞãâUé Ò�Ñ Ó æàÞãÔàß�ð Ó â
Ö0Ô�×Uå Ó Ü0× Õ ß Ò Ø±é6Ú Ò�
 Þãâ�×�Þ¦Ö0ñ�Ü ß Ò Ø Þãå�×�Ô0ß�â ë � Ò Ü ß�ÔàÜïÔ�â Ò ØDâ Ò æ Ò ß Ó�õ Ö Ò ð Ü ß Ò Ø Þãå�×�ÔàßôØ Ò â�ÞãñàÖ0âú×�ÔF× Ó n Ò
Ó Ø æ Ó Ö6× Ó ñ Ò Ô	Ýx× Ñ0Ò é Ò�Ñ Ó æ0ÞáÔ0ß1ð Ò â Ó ð ë�Ð�Ñ0Ò â Ò Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò ÏUÔ0ß Ò�Ó å�å�Õ ß Ó × Ò × Ñ Ó Öôâ�ÞAÏUÞ õóÓ ß Ò�
 Þãâ�×�Þ¦Ö0ñ
Ü ß Ò Ø Þãå�×�Ôàß�â ë

v ÚYå õ¦Ó â�â�ÞýÝäÚ0Þ¦Ö0ñÃé ß Ó Ö0å Ñ é Ò�Ñ Ó æàÞãÔàß î ð Ò â Ñ Ô�ð Ò ØY× Ñ Ó ×.o
p Ð ð3Ôú× Ñ Þ¦ß�Ø â�Ô	Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â�Ý#Ô õãõ Ô�ð Ñ Þãñ Ñ0õ ÚFÜ ß Ò Ø Þãå�× Ó é õãÒ Ü Ó ×�× Ò ß�Ö0â ë

p Ð ß Ó Ö0â�Þ Ò Ö�×YÜ Ó ×�× Ò ß�Ö0â Ó å�å�ÔàÕ Ö6×UÝ#Ôàß õãÒ â�â»× Ñ Ó ÖDW�k-+ Ô�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â�î�é Õ0×JÕ0â Ò ÏUÔ�â�× Ô�Ýþ× Ñ0Ò
ß Ò â�ÔàÕ ßpå Ò â�Ô�Ý Ó Ü Ò ßJ� Ó Ø ØLß Ò â�â�×Ûð3Ô!� õãÒ æ Ò�õ Ü ß Ò Ø Þãå�×�Ôàß ë

pDì3Ôàß�ß Ò�õóÓ ×�ÞãÔàÖúð�Þá× Ñ ÔàÖ õ Ú Ó Ý Ò ð é ß Ó Ö0å Ñ0Ò â3Þãâ�â Õ6l»å�Þ Ò Ö6×�ÝäÔ0ß é ß Ó Ö0å Ñ å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖYé Ó â Ò ØYÜ ß Ò Ø Þãå
�
×�ÞãÔàÖ ë

p ÿ Ôàß W�k,+ Ô�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â�î1× Ñ0Ò ÏôÔ�â�×Uå�Ôàß�ß Ò�õ¦Ó × Ò Ø é ß Ó Ö0å Ñ0Ò â Ñ Ó æ Ò é Ò�Ò Ö � Õ0â Ñ0Ò ØDÝ&ß�ÔZÏ × Ñ0Ò
Ñ Þãâ�×�Ôàß�Ú>ØLÕ Ò ×�Ô õ Ô0ÔàÜ0âúÔ0ß.â)Õ é ß�ÔàÕ0×�Þ¦Ö Ò âJé Ò ×Ûð Ò�Ò Ö>× Ñ0Ò å�Ôàß�ß Ò�õóÓ × Ò Øòé ß Ó Ö0å ÑDÓ Ö0Ø�× Ñ0Ò å�Õ ß�ß Ò Ö�×
é ß Ó Ö0å Ñ%ë

p � ;ã� â Ó Ö0Ø Ó ��â Ñ Ó ß Ò å�ÔZÏúÜïÔàÖ Ò Ö6×�Õ0â�Þ¦Ö0ñ Óôõ Ô0Ö0ñ Ñ Þãâ�×�Ôàß�Ú Ó ß Ò × Ñ0Ò ÏUÔ6â�×3ÞâÏ Ü Ôàß�× Ó Ö�×�å�ÔZÏúÜ Ô	�
Ö Ò Ö�×�â ×�Ô.Þ¦Ö0å õ Õ0Ø Ò ÞóÖ Ó´Ñ Ú é ß�ÞãØYé ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�Ôàß ë�� ù Ô0ÔàÜúÜ ß Ò Ø Þãå�×�Ôàß Ó Ö0Ø Ó ��â Ñ Ó ß Ò Õ0â�Þ¦Ö0ñ Ó
â Ñ Ôàß�× Ñ Þáâ�×�Ôàß�Ú Ó ß Ò'õ Þwn Ò�õ ÚG×�Ô»é Ò å�Ô6â�× Ò ( Ò å�×�Þãæ Ò å�ÔZÏúÜïÔàÖ Ò Ö6×�â�×�ÔúÞ¦Ö0å õ Õ0Ø Ò Þ¦Ö Ó Ñ Ú é ß�ÞãØçé ß Ó Ö0å Ñ
Ü ß Ò Ø Þãå�×�Ôàß ë

V ] W



p ° Ú³Ö Ó ÏUÞãå�â Ò�õãÒ å�×�ÞãÔàÖÑÏ Ò å Ñ Ó Ö0ÞãâVÏUâ Ó ß Ò Þ¦Ö Ñ0Ò ß Ò Ö6× õ ÚÃé Ò ×�× Ò ß�× Ñ Ó ÖUâ�× Ó ×�Þãå�â Ò�õãÒ å�×�ÞãÔàÖÑÏ Ò å Ñ Ó Ö0ÞãâVÏUâ
ÝäÔ0ß Ñ Ú é ß�ÞãØ¤é ß Ó Ö0å Ñ Ü ß Ò Ø Þáå�×�Ôàß�â ë

\ Ö � Ò å�×�ÞãÔàÖ»í ë V�î6ð Ò�Ò�
³Ó ÏUÞ¦Ö Ò ØGé ß Ó Ö0å ÑúÒ�
0Ò å�Õ0×�ÞãÔàÖYÜ Ó ×�× Ò ß�Ö0â�î Ó Ö0ØúÝ#ÔàÕ Ö0Ø»× Ñ Ó ×1×�ð3Ô'× Ñ Þ¦ß�Ø â3Ô�Ý Ó	õáõ
é ß Ó Ö0å Ñ0Ò â1Ý#Ô õãõ Ô�ð Ñ Þãñ Ñ0õ ÚYÜ ß Ò Ø Þãå�× Ó é õãÒ Ü Ó ×�× Ò ß�Ö0â Ó Ö0ØJ× Ñ Ó ×1× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â3å Ó Ö Ò�Ó â�Þ õ ÚYé Ò ÞãØ Ò Ö6×�Þ�� Ò Ø
Ø Ú³Ö Ó ÏôÞáå Ó	õáõ Ú ë � × Ó é õãÒ é0Þ Ó â Ò Ø*î Ó Ö0ØSÔ�× Ñ0Ò ß Ñ Þãñ Ñ å�ÔàÖ-�LØ Ò Ö0å Ò ß Ò Ü Ò�Ó ×�ÞóÖ0ñGÜ Ó ×�× Ò ß�Ö0â�× Ñ Ó × Ó å�å�ÔàÕ Ö�× ÝäÔàß
] f,+ Ô�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ô
æ Ò ß.f�f ë f,+ Ü ß Ò Ø Þãå�× Ó é õãÒ�ë±÷ × Ñ0Ò ßUé ß Ó Ö0å Ñ0Ò âú× Ñ Ó × Ñ Ó æ Ò ß Ò Ü Ò�Ó × Ò Ø±× Ñ0Ò
â Ó Ï Ò ÔàÕ0×�å�ÔZÏ Ò l�k´ÔàßyÏôÔàß Ò ×�ÞAÏ Ò â Ó å�å�ÔàÕ Ö6×3Ý#Ôàß Ó Ö0Ô�× Ñ0Ò ß'V & +ËÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â Ó Ö0Ø Ó ß Ò Ô�æ Ò ß3f�f,+
Ü ß Ò Ø Þãå�× Ó é õãÒ�ë^Ð�Ñ Þáâ Ó Ø Ø â'×�Ô»× Ñ0Ò Ü ß Ò æ0ÞáÔ0Õ0â õ Ú n0Ö0Ô�ð�ÖSå Ó × Ò ñ�Ô0ß�Þ Ò â�Ô�Ý Ñ Þãñ Ñ0õ Ú Ü ß Ò Ø Þáå�× Ó é õãÒ é ß Ó Ö0å Ñ0Ò â ë
Ð�Ñ0Ò ÞãØ Ò�Ó Ô�Ý,Õ0â�Þ¦Ö0ñ Ó â Ò Ü Ó ß Ó × Ò Ü ß Ò Ø Þãå�×�Ôàß�ÝäÔ0ß�× Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â�î0â�Ô.× Ñ Ó ×�Ô�× Ñ0Ò ß1Ü ß Ò Ø Þáå�×�ÞáÔ0ÖYß Ò â�ÔàÕ ß�å Ò â
å Ó ÖYé Ò Õ0â Ò ØYÝ#Ôàß Ñ Ó ß�Ø9�&×�Ô	�ÛÜ ß Ò Ø Þãå�×þé ß Ó Ö0å Ñ0Ò â�Þãâ Ó Ü Ü Ò�Ó	õ Þ¦Ö0ñ ë

\ Ö � Ò å�×�ÞãÔàÖYí ë W î�ð Ò�Ò�
 Ó ÏUÞ¦Ö Ò ØGÜ Ò ßJ� Ó Ø ØLß Ò â�â�Ü Ó ×�× Ò ß�ÖúÕ0â Ò ÞóÖ × Ò ß1Ïôâ1Ô�Ý*× Ñ0Ò�õ ÞâÏôÞá× Ò Ø Ñ Þáâ�×�Ôàß�ÚUâ Ò�Ò Ö
é�Ú Ó ß Ò ñàÕ õ¦Ó ß�Ü Ò ßm� Ó Ø ØLß Ò â�â3Ü ß Ò Ø Þãå�×�Ôàß�î6â Õ0å Ñ Ó â ;ã� â ë � Ò Ý#ÔàÕ Ö0Øú× Ñ Ó × Ü Ó ×�× Ò ß�Ö0â�× Ñ Ó ×�ð Ò ß Ò × ß Ó Ö0â�Þ Ò Ö�×
ÞóÖ × Ñ0ÒUõ ÞAÏUÞã× Ò Ø Ñ Þãâ�×�ÔàßpÚ Ó å�å�ÔàÕ Ö6× Ò ØFÝ#Ôàß õãÒ â�â'× Ñ Ó ÖçW�k,+sÔ�Ý Ó	õáõ é ß Ó Ö0å Ñ0Ò â�î,é Õ0×'× Ñ0Ò â Ò Ü Ó ×�× Ò ß�Ö0â'Õ0â Ò
f�f,+©Ô	Ý,× Ñ0Ò å�ÔàÕ Ö�× Ò ß�â3ÞóÖ Ó V�T<4 v Ü ß Ò Ø Þãå�×�Ô0ß Ó Ö0ØYf�f ë f,+ Ô�Ý*× Ñ0Ò å�ÔàÕ Ö�× Ò ß�â3ÞóÖ Ó W�í6T04 v Ü ß Ò Ø Þãå�×�Ôàß ë
ö æ Ò Ö»ð�Þã× Ñ Þ¦Ö × Ñ0Ò × ß Ó Ö0â�Þ Ò Ö6×�Ü Ó ×�× Ò ß�Ö0â�î0× Ñ0Ò Õ0â Ó ñ Ò ð Ó â3âXn Ò ð Ò ØY×�Ô
ð Ó ßpØ â Ó âVÏ Ó�õãõãÒ ß�ÖàÕWÏUé Ò ß Ô�Ý × Ñ0Ò
å�ÔàÕ Ö�× Ò ß�â ëUÐ�Ñ ÞãâÒÏ Ò�Ó Ö0â.× Ñ Ó ×lÏôÔ�â�×'Ô�Ý3× Ñ0Ò Ü Ó ×�× Ò ß�Ö Ñ Þãâ�×�Ô0ß�ÚG× Ó é õáÒ Ô�Ý Ó Ü Ò ßJ� Ó Ø ØLß Ò â�â^Ü ß Ò Ø Þáå�×�Ôàß'Þãâ
Õ0â Ò ØGæ Ò ßpÚúâ Ü Ó ß�â Ò�õ Ú ë

\ Ö � Ò å�×�ÞãÔàÖUT ë í î ð Ò�Ò�
³Ó ÏUÞ¦Ö Ò Ø^× Ñ0Ò Ö Ó × Õ ß Ò Ô�Ý�é ß Ó Ö0å Ñ å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ%î�× Ñ Ó ×*Þãâ�î�å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ.é Ò ×Ûð Ò�Ò Ö
Ø Þ'( Ò ß Ò Ö6×'é ß Ó Ö0å Ñ0Ò â ë � Ò â Ñ Ô�ð Ò ØG× Ñ Ó ×lÏôÔ�â�×�é ß Ó Ö0å Ñ0Ò â'Ø ÔYÖ0Ô�×'Ö Ò�Ò Ø Ó õ¦Ó ß�ñ ÒúÓ ÏôÔàÕ Ö�×�Ô�Ý Ñ Þãâ�×�Ôàß�Ú ë
ÿ Ôàß°ÏôÔ�â�×�é ß Ó Ö0å Ñ0Ò â�î�å�Ôàß�ß Ò�õ¦Ó ×�ÞáÔ0Ö'ð�Þã× Ñ Ý Ò ð Ò ßx× Ñ Ó Ö�l�Ü ß Ò æ0ÞãÔàÕ0â1é ß Ó Ö0å Ñ0Ò â�ð Ó â,Ö Ò�Ò Ø Ò Ø ë1Ð�Ñ0Ò�õãÒ�Ó Ø Þ¦Ö0ñ
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ´é Ó â Ò ØúÜ ß Ò Ø Þãå�×�Ôàß î��'â Ñ Ó ß Ò î�Õ0â�Þ¦Ö0ñ Ó Ü Ó ×�× Ò ß�Ö Ñ Þãâ�×�Ôàß�Ú'Ô�Ý,V�T�é ß Ó Ö0å Ñ0Ò â�î�ð Ó â*Ô	Ýä× Ò Ö´Õ Ö Ó é õãÒ
×�ÔYå Ó Ü0× Õ ß Ò × Ñ0Ò Ø Þ¦ß Ò å�×Uå�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖÙð�Þã× Ñ V6î,W î�Ôàß�lSé ß Ó Ö0å Ñ0Ò â ë � Ò Þ¦Ö6× ß�Ô0ØLÕ0å Ò Ø ÓGÑ Ú³ÜïÔ�× Ñ0Ò ×�Þãå Ó�õ
Ü ß Ò Ø Þãå�×�Ôàß�× Ñ Ó ×�å Ó Ö å Ó Ü0× Õ ß Ò × Ñ Þãâ3å�Ôàß�ß Ò�õóÓ ×�ÞãÔàÖ´Ý&Õ õáõ Ú�î Ó Ö0ØÃÕ0â Ò Ø»× Ñ Þãâ3×�Ô.Ø Ò æ Ò�õ Ô0Ü Ó Ö ÞAÏúÜ õãÒ Ï Ò Ö6× Ó é õãÒ
Ü ß Ò Ø Þãå�×�Ôàß3× Ñ Ó ×�å Ó Ü0× Õ ß Ò âwÏUÔ�â�×3Ô�Ý�× Ñ0Ò å�Ô0ß�ß Ò�õ¦Ó ×�ÞãÔàÖ ë

\ Ö � Ò å�×�ÞáÔ0Ö±T ë íïî1ð ÒGÓ�õ â�Ôçâ Ñ Ô
ð Ò ØD× Ñ Ó ×^× Ñ0Ò ÏUÔ�â�×^å�Ô0ß�ß Ò�õ¦Ó × Ò Ø�é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ô�Ý#× Ò ÖDß Ò ÏôÔ
æ Ò Ø
ÝäÔàß
Ï × Ñ0ÒGÑ Þáâ�×�Ôàß�Ú>ØLÕ Ò ×�Ôçé ß Ó Ö0å Ñ0Ò âúÞ¦ÖDâ Õ é ßpÔàÕ0×�Þ¦Ö Ò âJÔ0ß õ Ô0ÔàÜ0âJé Ò ×Ûð Ò�Ò Öü× Ñ0Ò å�Ôàß�ß Ò�õ¦Ó × Ò Ø±é ß Ó Ö0å Ñ
Ó Ö0Ø�å�Õ ß�ß Ò Ö�×úé ß Ó Ö0å Ñ%ëFÐ�Ñ0Ò â Ò é ß Ó Ö0å Ñ0Ò â Ó ß Ò å õ Ô6â Ò ×�Ô�ñ Ò × Ñ0Ò ß�ÞóÖ>× Ñ0Ò å�Ô0Ø Ò î1é Õ0×´Ý Ó ß�× Ñ0Ò ß Ó Ü Ó ß�×.Þ¦Ö
× Ñ0Ò Ø Ú Ö Ó ÏUÞãåUÞ¦Ö0â�× ß�Õ0å�×�ÞãÔàÖSâ�×)ß Ò�Ó Ï ë�� é ÔàÕ0×'W�k,+sÔ�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â�å Ó ÖGé Ò é Ò ×�× Ò ß�Ü ß Ò Ø Þãå�× Ò Ø�Õ0â�Þ¦Ö0ñ
Ñ Þáâ�×�Ôàß�Ú»× Ñ Ó ×3Þ¦Ö0å õ Õ0Ø Ò â.× Ñ0Ò ÔàÕ0×�å�ÔZÏ Ò â3Ý&ß�ÔZÏËé Ò Ý#Ôàß Ò â Õ é ß�ÔàÕ0×�ÞóÖ Ò â Ó Ö0Ø õ Ô0ÔàÜ-�Ûé Ô0Ø Þ Ò â ë

\ Ö � Ò å�×�ÞãÔàÖ & ë V�î(ð ÒJÒ�
 Ó ÏUÞ¦Ö Ò Ø × Ñ0Ò Þ¦Ö6× Ò ß Ó å�×�ÞáÔ0ÖDé Ò ×�ð Ò�Ò Ö>å�ÔZÏúÜ Ô0Ö Ò Ö�×JÜ ß Ò Ø Þáå�×�Ôàß�âúÞ¦Ö Ñ Ú³é ß�ÞãØ
Ü ß Ò Ø Þãå�×�Ôàß�â ë � Ò ÝäÔàÕ Ö0Ø × Ñ Ó × Ó ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ô0ß1Õ0â�Þ¦Ö0ñ Ó�õ ÔàÖ0ñ Ñ Þãâ�×�Ô0ß�Ú Ó Ö0Ø Ó0;ã� â3Ü ß Ò Ø Þãå�×�Ôàß�ð Ò ß Ò
× Ñ0Ò ×�ð3ÔvÏUÔ�â�×�ÞAÏúÜïÔàß�× Ó Ö�× ër� �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß'Õ0â�Þ¦Ö0ñ Ó â Ñ Ôàß�× Ò ß Ñ Þãâ�×�Ôàß�Ú Ó Ö0Ø Ó ù Ô0ÔàÜSÜ ß Ò Ø Þãå�×�Ôàß

V ] l



ð Ò ß Ò Ý#ÔàÕ Ö0Ø�×�Ôòé Ò Õ0â Ò ÝèÕ õ î Ò â Ü Ò å�Þ Ó	õáõ Ú ñ�Þãæ Ò Ö × Ñ0Ò Þ¦ß õ Ô
ð Ò ß å�Ô�â�× ë � ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�ÔàßYÕ0â�ÞóÖ0ñ Ó
k3Ò × Õ ß�Ö ù Þãâ�×�ÔàßpÚ � × Ó å�nIî%ð Ó â�Ý#ÔàÕ Ö0Øç×�ÔYé Ò Õ0â Ò ÝèÕ õ Ý#Ôàß�â�ÔTÏ Ò é ß Ó Ö0å Ñ0Ò â�î,é Õ0×.Ö0Ô Ñ Ú³é ßpÞáØ>Ü ß Ò Ø Þãå�×�Ôàß
ÞâÏ Ü õáÒ Ï Ò Ö�× Ó ×�ÞãÔàÖUð Ó â�ÝäÔàÕ Ö0Ø ÞóÖôð Ñ Þãå Ñ × Ñ0Ò å�Ô6â�×,Ô	Ý Ó Ø Ø Þ¦Ö0ñ'× Ñ Þãâ1å�ÔTÏúÜ ÔàÖ Ò Ö6×�ð Ó â û Õ0â�×�Þ'� Ò Ø ë�� × Ó é õãÒ
Ô�Ý ×�ð3Ô!�Ûé0Þã×�å�Ô0Õ Ö�× Ò ßpâ'ÞáâUÖ0Ô�×.Ö Ò�Ò Ø Ò Ø>ÞóÖ ÓYÑ Ú é ß�ÞãØ�Ü ß Ò Ø Þãå�×�Ôàß�ÞýÝ Ò Þã× Ñ0Ò ß Ó â Ñ Ôàß�× Ñ Þãâ�×�Ôàß�Ú¤��â Ñ Ó ß Ò î Ó
;f� â�î Ô0ß Ó ù ÔàÔ0ÜGÜ ß Ò Ø Þãå�×�Ôàß Þáâ Ó æ Ó Þ õ¦Ó é õãÒ�ë

\ Ö � Ò å�×�ÞãÔàÖ & ë W î�ð Ò Ý#ÔàÕ Ö0ØU× Ñ Ó ×*Ø Ú Ö Ó ÏUÞãå3â Ò�õãÒ å�×�ÞãÔàÖvÏ Ò å Ñ Ó Ö0ÞãâVÏôâ(ÝäÔàß Ñ Ú³é ß�ÞãØúé ß Ó Ö0å Ñ Ü ß Ò Ø Þáå�×�Ôàß�â
Ó ß Ò Þ¦Ö Ñ0Ò ß Ò Ö6× õ Ú¤é Ò ×�× Ò ß3× Ñ Ó Ö â�× Ó ×�Þáå'â Ò�õáÒ å�×�ÞáÔ0Ö�Ï Ò å Ñ Ó Ö0ÞãâVÏôâ�î Ò æ Ò ÖYÕ Ö0Ø Ò ß�ÞáØ Ò�Ó	õ å�Þ¦ß�å�ÕWÏUâ�× Ó Ö0å Ò â ë3\ Ö
Ó Ø Ø Þã×�ÞãÔàÖ%î�â�× Ó ×�Þáå�â Ò�õãÒ å�×�ÞãÔàÖ´â Õ-( Ò ß�â�Ýèß�ÔTÏOÜ ß�Ôàé õãÒ ÏUâ(ÞýÝ�× Ñ0Ò Ü ß�Ô!� õãÒ Õ0â Ò ØUÞãâ�Ö0Ô�×,×�Ô�× Ó�õãõ Ú.ß Ò Ü ß Ò â Ò Ö6× Ó ×�Þáæ Ò
Ô�Ý³× Ñ0Ò × Ò â�×�ÞóÖ0ñ�ÞóÖ Ü Õ0× ë1� ×�ð3Ô!� õãÒ æ Ò�õ Ø Ú Ö Ó ÏUÞãå�â Ò�õãÒ å�×�ÞãÔàÖdÏ Ò å Ñ Ó Ö0Þáâ�Ï Õ0×�Þ õ Þ*)�Þ¦Ö0ñ Ó ñ õ Ôàé Ó�õàÑ Þãâ�×�Ô0ß�Ú�î�â)Õ0å Ñ
Ó â�× Ñ0Ò ÔàÖ Ò Þ¦Ö6× ß�Ô0ØLÕ0å Ò Ø¤Þ¦Ö;� ]!  î ð Ó â�â Ñ Ô�ð�Ö»×�ÔJé Ò^Ó â Õ é0â�× Ó Ö6×�Þ Ó�õ ÞAÏúÜ ßpÔ
æ Ò Ï Ò Ö�×�Ô
æ Ò ßyÏ Ò å Ñ Ó Ö0ÞãâVÏUâ
Õ0â�Þ¦Ö0ñ Ó Ø ØLß Ò â�â�Þ¦Ö6ÝäÔàß
Ï Ó ×�ÞãÔàÖ ÔàÖ õ Ú ëþù Ô�ð Ò æ Ò ß�î Þã×�ð Ó â�â Ñ Ô�ð�ÖY× Ñ Ó ×�× Ñ0Ò ×�ð3Ô!� õãÒ æ Ò�õ Ï Ò å Ñ Ó Ö0ÞãâVÏUâ Ó ß Ò
Ý Ó ßjÏUÔàß Ò â Ò Ö0â�Þã×�Þãæ Ò ×�ÔGâ�Þ*) Ò × Ñ Ó ÖÙ× Ñ0ÒYÓ Ø ØLß Ò â�â ÔàÖ õ ÚôÏ Ò å Ñ Ó Ö0ÞãâVÏUâ�î1Ü Ó ß�×�Þãå�Õ õ¦Ó ß õ ÚDð Ñ0Ò ÖÙå Ñ Ô0Ô�â�Þ¦Ö0ñ
é Ò ×�ð Ò�Ò ÖÓÏUÔàß Ò × Ñ Ó Ö»×�ð3Ô!�&å�ÔZÏúÜïÔàÖ Ò Ö�×�Ü ß Ò Ø Þãå�×�Ôàß�â ë�v3Ó â Ò ØGÔàÖ»× Ñ Þãâ�â�Þ*) Ò â Ò Ö0â�Þã×�ÞãæàÞã×�ÚGð Ò.Ó Ö6×�Þãå�Þ¦Ü Ó × Ò
× Ñ Ó ×%Þ¦Ö�× Ò ßÛÝ Ò ß Ò Ö0å Ò ß Ò ØLÕ0å�×�ÞáÔ0Ö'Þ¦Ö'×�ð3Ô!� õãÒ æ Ò�õ â Ò�õãÒ å�×�ÞãÔàÖdÏ Ò å Ñ Ó Ö0ÞãâVÏUâ(ð�Þ õáõ é Ò3Ó â�ÔàÕ ßpå Ò Ô�Ý³ÞAÏúÜ ßpÔ
æ Ò Ï Ò Ö�×
ÞóÖ × Ñ0Ò Ý&Õ0× Õ ß Ò�ë

� ÔZÏ Ò Ô�Ý,× Ñ0Ò é Ò�Ñ Ó æ0ÞáÔ0ß1× Ñ Ó ×1ð Ò ÝäÔàÕ Ö0Ø»ð Ó â Ö0Ô6× Ò�
 Ü õ Ô6Þá× Ò Ø¤é6Ú^å�Õ ß�ß Ò Ö�×�Ü ß Ò Ø Þãå�×�Ô0ß�â ë1Ð Ô Ò�
 Ü õ Ô�Þã×
× Ñ Þãâ�é Ò�Ñ Ó æ0ÞáÔ0ß�îLð Ò Þ¦Ö6× ß�Ô0ØLÕ0å Ò ØGâ Ò æ Ò ß Ó�õ Ö Ò ð Ü ß Ò Ø Þãå�×�ÞãÔàÖ±Ï Ò å Ñ Ó Ö0ÞãâVÏUâ�o

p Ð�Ñ0ÒFõ ÔàÔàÜ½� õ × Ò ß�Þ¦Ö0ñ³Ï Ò å Ñ Ó Ö0ÞãâVÏAØ Ú Ö Ó ÏUÞãå Ó�õãõ ÚOÞãØ Ò Ö�×�Þ�� Ò â Ñ Þáñ Ñ0õ ÚOÜ ß Ò Ø Þãå�× Ó é õáÒ é0Þ Ó â Ò Ø Ó Ö0Ø
ß Ò Ü Ò�Ó ×�Þ¦Ö0ñ¤Ü Ó ×�× Ò ß�Ö0â ë�ÿ Ôàß�× Ñ0Ò â ÒúÑ Þãñ Ñ0õ Ú Ü ß Ò Ø Þáå�× Ó é õãÒ Ü Ó ×�× Ò ß�Ö0â�îL× Ñ0Ò^õ Ô0ÔàÜFÜ ß Ò Ø Þãå�×�Ôàß�Þãâ.Õ0â Ò Ø
Þ¦ÖJÜ õ¦Ó å Ò Ô	Ý�× Ñ0Ò Ï Ó Þ¦ÖúÜ ß Ò Ø Þãå�×�Ôàß ë�Ð�Ñ0Ò�õ Ô0ÔàÜ�� õ × Ò ßpÞóÖ0ñdÏ Ò å Ñ Ó Ö0ÞãâVÏYî�ð Ñ0Ò Ö Ó Ü Ü õ Þ Ò ØY×�Ô.�'â Ñ Ó ß Ò î
ß Ò ØLÕ0å Ò â�× Ñ0Ò Ö0ÕWÏUé Ò ß3Ô�Ý"ÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â.é6ÚFV�í��ÛW,l,+ ë

p Ð�Ñ0Òi° Õ Ó�õ3ù Þãâ�×�Ô0ß�Ú ù Ò Ö0ñ�× Ñ ��â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�ÔàßUð�Þá× Ñ � Ò�õãÒ å�×�Þãæ Òú# ÜïØ Ó × Ò Õ0â Ò âU×Ûð3ÔF�'â Ñ Ó ß Ò
å�ÔZÏúÜïÔàÖ Ò Ö�×�â�ð�Þã× Ñ Ø Þ�( Ò ß Ò Ö6× Ñ Þãâ�×�Ô0ß�Ú õãÒ Ö0ñ�× Ñ â ë�Ð�Ñ0Ò ×�ð3ÔUæ Ò ß�â�ÞãÔàÖ0â�Ô�Ý1× Ñ Þãâ'Ü ß Ò Ø Þãå�×�Ôàß'ß Ò ØLÕ0å Ò
× Ñ0Ò Ö0ÕWÏUé Ò ß»Ô�ÝvÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0âçé�Ú�Õ Ü ×�ÔOV ] + å�ÔZÏúÜ Ó ß Ò Ø ×�Ô±�'â Ñ Ó ß Ò¤Ó Ö0ØOÕ Ü�×�Ô�V�k,+
å�ÔZÏúÜ Ó ß Ò ØG×�Ô Ó � õ × Ò ß Ò ØF�'â Ñ Ó ß Ò�ë

p Ð�Ñ0Ò0 Õ õ ×�Þ�� ù Ú é ß�ÞãØGÜ ß Ò Ø Þãå�×�Ôàß3Õ0â Ò â�× Ñ0Ò ÝäÔ0Õ ß�å�ÔZÏúÜïÔàÖ Ò Ö6× Ü ß Ò Ø Þãå�×�Ôàßpâ1× Ñ Ó ×�ð Ò ß Ò ÝäÔàÕ Ö0Ø ×�Ô.é Ò
ÏUÔ�â�×(ÞAÏúÜ Ô0ß�× Ó Ö6×,Þ¦ÖUì Ñ Ó Ü0× Ò ß & ë�Ð�Ñ0Ò� Õ õ ×�Þ�� ù Ú³é ß�ÞãØJß Ò ØLÕ0å Ò â�× Ñ0Ò Ö0ÕWÏUé Ò ß(Ô�Ý�ÏUÞãâ Ü ß Ò Ø Þáå�×�ÞáÔ0Ö0â
é�Ú & ×�ÔSV�V.+ å�ÔZÏúÜ Ó ß Ò ØG×�Ô Ó!;ã� â����'â Ñ Ó ß Ò.Ñ Ú³é ß�ÞãØ ë

\ Ö � Ò å�×�ÞãÔàÖ>í ë í î�ð Ò Þ¦Ö6× ß�Ô0ØLÕ0å Ò Ø�× Ñ0Ò»õ ÔàÔ0Üú� õ × Ò ß�Þ¦Ö0ñôÏ Ò å Ñ Ó Ö0ÞãâVÏ î Ó ÖÙÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×.Ô�æ Ò ß'× Ñ0Ò
é ß Ó Ö0å Ñ � õ × Ò ß�Þ¦Ö0ñ¸Ï Ò å Ñ Ó Ö0ÞãâVÏ ë3ù Þáñ Ñ å�ÔàÖ-�LØ Ò Ö0å Ò ÝäÔàßm�&×ÛÚ Ü Ò îïð Ñ Þ õáÒ �&×�Ú Ü Ò î Ó�õ × Ò ß�Ö Ó ×�ÞóÖ0ñ Ó Ö0ØYâ�×)ß�ÔàÖ0ñ õ Ú
é0Þ Ó â Ò ØçÜ Ó ×�× Ò ß�Ö0â Ó ß Ò Ü ß Ò Ø Þãå�× Ò Ø�Õ0â�Þ¦Ö0ñY× Ñ0ÒUõ Ô0ÔàÜFÜ ß Ò Ø Þãå�×�Ôàß�îIð Ñ Þ õãÒ Ô�× Ñ0Ò ß�é ß Ó Ö0å Ñ0Ò â Ó ß Ò Ü ß Ò Ø Þãå�× Ò Ø
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Õ0â�Þ¦Ö0ñJ× Ñ0Ò Ï Ó Þ¦ÖGÜ ß Ò Ø Þãå�×�Ôàß ë�# â�ÞóÖ0ñ»× Ñ ÞãâsÏ Ò å Ñ Ó Ö0Þáâ�ÏYî × Ñ0Ò ÖàÕWÏUé Ò ß Ô�Ý�ÏôÞáâ)Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â'â Õ-( Ò ß Ò Ø¤é6Ú
× Ñ0Ò �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Þáâ3ß Ò ØLÕ0å Ò ØJé6ÚYV�í��ÛW,l,+ Ø Ò Ü Ò Ö0Ø Þ¦Ö0ñúÔ0ÖU× Ñ0Ò â�Þ*) Ò î0ð�Þã× ÑúÓN& ���,+ ÞAÏúÜ ßpÔ
æ Ò Ï Ò Ö�×
Ô
æ Ò ß Ó â�× Ó Ö0Ø Ó ß�Ø6� õ × Ò ß�Þ¦Ö0ñ�Ï Ò å Ñ Ó Ö0ÞãâVÏ ë.Ð�Ñ0Ò Ö0ÕWÏUé Ò ß�Ô�ÝcÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0âUâ Õ-( Ò ß Ò Øçé6Ú Ó â�× Ó × Ò Ô�Ý
× Ñ0Ò�Ó ß�× ;ã� â����'â Ñ Ó ß Ò�Ñ Ú é ß�ÞãØJÞãâ3ß Ò ØLÕ0å Ò ØÃé6ÚúT�� & +Yî�ð�Þá× ÑúÓ l��Ûí,+ ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�Ô
æ Ò ß*× Ñ0Ò â�× Ó Ö0Ø Ó ßpØ
� õ × Ò ß�Þ¦Ö0ñ¸Ï Ò å Ñ Ó Ö0ÞãâVÏ ë3Ð�Ñ0Ò ÞAÏúÜ ß�Ô�æ Ò Ï Ò Ö�×�â�Ô
æ Ò ß1× Ñ0Ò â�× Ó Ö0Ø Ó ßpØø� õ × Ò ß�Þ¦Ö0å�ß Ò�Ó â Ò â�Ý#Ôàß õ¦Ó ß�ñ Ò ß3â�Þ*) Ò â ë

\ Ö � Ò å�×�ÞáÔ0Ö±T ë Tïî1ð Ò ÞóÖ6× ß�Ô0ØLÕ0å Ò Ø�×�ð ÔFæ Ò ßpâ�ÞãÔàÖ0âúÔ�Ý ° Õ Ó�õ�ù Þãâ�×�Ôàß�Ú ù Ò Ö0ñ�× Ñ �'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß
ð�Þã× Ñ � Ò�õãÒ å�×�Þãæ Ò�# Ü Ø Ó × Ò�ë�÷ Ö Ò ð�Þã× ÑJÓ Ö0ØúÔàÖ Ò ð�Þã× Ñ ÔàÕ0× Ó Ï Ò å Ñ Ó Ö0ÞãâVÏË×�Ô�n Ò�Ò Ü Ñ Þãâ�×�ÔàßpÚUÝèßpÔZÏ©é Ò Ý#Ôàß Ò
â Õ é ß�ÔàÕ0×�Þ¦Ö Ò å Ó	õáõ â ë�Ð�Ñ0Ò â Ò Ü ß Ò Ø Þáå�×�Ôàß�â¤ß Ò ØLÕ0å Ò × Ñ0Ò Ö0ÕWÏUé Ò ßYÔ	ÝéÏUÞãâ Ü ß Ò Ø Þãå�×�ÞãÔàÖ0â>é�Ú�Õ Ü�×�ÔOV ] +
å�ÔZÏúÜ Ó ß Ò Ø ×�Ô.�'â Ñ Ó ß Ò�Ó Ö0ØJÕ Ü ×�ÔúV�k-+©å�ÔZÏúÜ Ó ß Ò Øú×�Ô Ó � õ × Ò ß Ò ØÃ��â Ñ Ó ß Ò�ë�Ð�Ñ0Ò å�ÔZÏúÜ õãÒ�
 Þã×�ÚúÔ�Ý%× Ñ0Ò â Ò
Ü ß Ò Ø Þãå�×�Ôàß�â�Þãâ Ó´õ Þá×�× õãÒ^Ñ Þãñ Ñ0Ò ß3× Ñ Ó Ö»× Ñ Ó ×1Ô	Ý �'â Ñ Ó ß Ò�ë�ù Ô�ð Ò æ Ò ß�î é Ô6× Ñ Ü ß Ò Ø Þáå�×�Ôàß�â Ó ß Ò�õãÒ â�â�å�ÔTÏúÜ õãÒ�

× Ñ Ó Ö Ó � õ × Ò ß Ò Øç�'â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß Ó â�× Ñ0Ò ß Ò Þáâ'Ö0ÔYÖ Ò�Ò ØGÝ#Ôàß Ó¹v3Ð�vOÓ å�å Ò â�â�Ôàß × Ó ñÐÏ Ó ×�å Ñ ÔàÖY× Ñ0Ò
Ü ß Ò Ø Þãå�×�ÞãÔàÖFÜ Ó × Ñ%ë

\ Ö � Ò å�×�ÞãÔàÖ & ë l î�ð Ò Þ¦Ö6× ß�Ô0ØLÕ0å Ò ØD× Ñ0Òi Õ õ ×�Þ�� ù Ú é ß�ÞãØ Ü ß Ò Ø Þãå�×�Ô0ßUð Ñ Þãå Ñ å�ÔTÏ^é0Þ¦Ö Ò âJéïÔ�× Ñ â Ñ Ôàß�×
Ó Ö0Ø õ ÔàÖ0ñ Ñ Þãâ�×�Ôàß�ÚD�'â Ñ Ó ß Ò å�ÔZÏúÜ Ô0Ö Ò Ö�×�â ð�Þã× Ñ8;ã� â Ó Ö0Ø ù Ô0ÔàÜ±Ü ß Ò Ø Þáå�×�Ôàß�â ë±Ð�Ñ0Ò@ Õ õ ×�Þ�� ù Ú é ß�ÞãØ
Þáâ.é Ò ×�× Ò ß�× Ñ Ó ÖS× Ñ0Ò<;f� â�����â Ñ Ó ß Ò Ü ß Ò Ø Þãå�×�Ôàß�Ý#Ôàß Ó�õãõ â�Þ*) Ò â'ÞóÖ6æ Ò â�×�Þáñ Ó × Ò Ø*î*é Õ0×�× Ñ0Ò ÞâÏ Ü ß�Ô�æ Ò Ï Ò Ö6×�Þãâ
ÏUÔ�â�×3â Õ é0â�× Ó Ö�×�Þ Ó	õ Ý#Ôàß3í ] 4 v Ôàß õ¦Ó ß�ñ Ò ß Ü ß Ò Ø Þáå�×�Ôàß�â ë1÷ Ö Ó æ Ò ß Ó ñ Ò î6× Ñ0ÒN Õ õ ×�Þ�� ù Ú é ß�ÞãØ�ÏUÞãâ Ü ß Ò Ø Þáå�×�â
& � V�V.+ Ý Ò ð Ò ß�é ß Ó Ö0å Ñ0Ò â�å�ÔZÏúÜ Ó ß Ò ØG×�Ô ;ã� â����'â Ñ Ó ß Ò ÝäÔ0ß í ] ×�ÔGV����}4 v Ü ß Ò Ø Þãå�×�Ôàß�â ë

��nÓÒ �U�'y*�'v*u
	Ë{�v*uD/(y%{��'r.w

\ Ö»× Ñ Þãâ3Ø Þãâ�â Ò ß�× Ó ×�ÞãÔàÖúð Ò â Ñ Ô�ð Ò Øúâ Ò æ Ò ß Ó	õ ð Ó Úàâ�×�Ô.ÞAÏúÜ ß�Ô�æ Ò é ß Ó Ö0å Ñ Ü ß Ò Ø Þãå�×�ÞãÔàÖ ë ù Ô�ð Ò æ Ò ß�î�× Ñ0Ò
é Ò â�×úÜ ß Ò Ø Þãå�×�ÔàßUÜ ß Ò â Ò Ö�× Ò Ø Ñ0Ò ß Ò ÏUÞãâ Ü ß Ò Ø Þáå�×�âJW ë í,+ Ô�Ý Ó�õãõ é ß Ó Ö0å Ñ0Ò â Ò æ Ò Ö Ó × Ñ Þãñ Ñ ÞAÏúÜ õãÒ Ï Ò Ö6× Ó �
×�ÞãÔàÖ»å�Ô�â�×�â ë Ð ÔúÞAÏúÜ ß�Ô�æ Ò Ü ß Ò Ø Þãå�×�Ôàßpâ�Ý&Õ ß�× Ñ0Ò ß�î0ð Ò â Ñ ÔàÕ õ ØFÜ Ó ÚÑÏUÔàß Ò.Ó ×�× Ò Ö�×�ÞáÔ0Öú×�Ôão,Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Þ¦Ö
Ü ß Ò Ø Þãå�×�Ôàß�â Ó Ö0ØGâ Ò�õáÒ å�×�ÞáÔ0Ö~Ï Ò å Ñ Ó Ö0ÞãâVÏUâ�î�Ï Ò × Ñ Ô0Ø â�Ý#Ôàß3ÞãØ Ò Ö6×�ÞýÝäÚ0Þ¦Ö0ñGð Ñ Þãå Ñ Ü ß Ò Ø Þãå�×�Ôàß�×�ÔJÕ0â Ò ð�Þã× Ñ �
ÔàÕ0× Ñ Ó æ0ÞóÖ0ñÙ×�Ô¤Õ ÜïØ Ó × ÒYÓ�õãõ Ü ß Ò Ø Þáå�×�Ôàß�âUÝ#Ôàß Ò�Ó å Ñ é ß Ó Ö0å Ñ î Ó Ö0Ø>ð Ó Ú0â.×�Ô�ÏUÔàß ÒJÒ�
 Ü õ Þáå�Þã× õ Ú Ò�
 Ü õ Ô�Þã×
å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖYé Ò ×�ð Ò�Ò ÖSé ß Ó Ö0å Ñ0Ò â ë

k3Ò ØLÕ0å�Þ¦Ö0ñ¤Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Ï Ó n Ò â Ó Ü ß Ò Ø Þáå�×�ÔàßsÏUÔàß Ò å�Ô�â�× Ò ( Ò å�×�Þãæ Ò�ëU\ Ý3ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò Þãâ.é ß�Ô0Õ0ñ Ñ ×
Ø Ô
ð�ÖY×�Ô Óúõ Ô�ð õáÒ æ Ò�õ Þ¦ÖF×�ð3Ô!� õãÒ æ Ò�õ Ü ß Ò Ø Þãå�×�Ô0ß�â�î°ÏUÔàß Ò^Ñ Þãâ�×�ÔàßpÚYå Ó ÖFé ÒúÑ Ó â Ñ0Ò ØS×�Ô��L×�Þ¦Ö Ó Ö ÞóÖ0Ø Ò�
%ë
Ð�Ñ Ó ×1Þãâ�î Ó W6k��Ûé0Þã× Ñ Þãâ�×�Ôàß�ÚJÜ Ó ×�× Ò ß�Ö å�ÔàÕ õ ØGé Ò å�ÔZÏúÜ ß Ò â�â Ò Ø»ÞóÖ6×�ÔYV�TUé0Þã×�â3ÞýÝ × Ñ0Ò ß Ò Þãâ õ Þã×�× õãÒ å Ñ Ó Ö0å Ò Ô�Ý
å�ÔàÖ � Þãå�×'ÞóÖS× Ñ0Ò Ü Ó ×�× Ò ß�Ö Ñ Þãâ�×�Ôàß�ÚG× Ó é õãÒ�ëþÐ�Ñ0Ò é Ò â�×ÒÏ Ò × Ñ Ô0Ø â�ÝäÔàß�é Ô6× Ñ ß Ò ØLÕ0å�Þ¦Ö0ñS× Ñ0Ò ÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò
Ó Ö0ØYå�ÔZÏúÜ ß Ò â�â�Þ¦Ö0ñú× Ñ0Ò â Ò Ü Ó ×�× Ò ß�Ö0â�â�×�Þ õãõ Ö Ò�Ò ØS×�Ôúé Ò ÝäÔàÕ Ö0Ø ërk3Ò ØLÕ0å�Þ¦Ö0ñYÞóÖ6× Ò ß�Ý Ò ß Ò Ö0å Ò ð�Þ õáõ�Ó�õ â�Ô Ñ0Ò�õ Ü
Ï Ó n Ò3Ò�Ó å Ñ å�ÔZÏúÜ Ô0Ö Ò Ö�×�ÞóÖ Ó'Ñ Ú³é ß�ÞãØJÜ ß Ò Ø Þáå�×�Ôàß�âVÏ Ó�õãõáÒ ß îàâ�Ô'× Ñ Ó ×"ÏUÔàß Ò å�ÔTÏúÜ ÔàÖ Ò Ö6× Ü ß Ò Ø Þáå�×�Ôàß�â1å Ó Ö
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é Ò Þ¦Ö0å õ Õ0Ø Ò Ø ë
k3Ò ØLÕ0å�Þ¦Ö0ñ¤Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò Þ¦ÖF× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖáÏ Ò å Ñ Ó Ö0ÞãâVÏUâ�ÝäÔàß Ñ Ú³é ß�ÞãØ�Ü ß Ò Ø Þáå�×�Ôàß�â'Þãâ Ó�õ â�ÔYÞAÏúÜïÔàßJ�

× Ó Ö6× ë Ð ð3Ô!� õãÒ æ Ò�õ â Ò�õãÒ å�×�ÞãÔàÖ©Ï Ò å Ñ Ó Ö0ÞãâVÏôâ Ó ß ÒçÓ â¬Ï^Õ0å Ñ�Ó ( Ò å�× Ò Ø é6Ú±Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å ÒçÓ âY×�ð3Ô!� õãÒ æ Ò�õ
Ü ß Ò Ø Þãå�×�Ôàß�â Ó ß Ò î*Ú Ò ×.× Ñ0Ò ß Ò ÞáâUÖ0Ô¤ß Ò â Ò�Ó ß�å Ñ ÔàÖ Ñ Ô�ð©×�Ô õ ÞAÏUÞã×ú× Ñ Þãâ.Þ¦Ö6× Ò ß�Ý Ò ß Ò Ö0å Ò�ëYÐ�Ñ0Ò Ü ß�Ôàé õãÒ ÏêÞãâ
Ï Ó ñàÖ0Þ�� Ò ØUÝ#Ôàß Ñ Ú é ß�ÞãØJÜ ß Ò Ø Þãå�×�Ôàß�â3ð�Þã× Ñ ÏUÔàß Ò × Ñ Ó Öô×Ûð3Ô�å�ÔZÏúÜïÔàÖ Ò Ö�×�â�î Ó â�× Ñ0Ò å�Ô�â�×�Ô�Ý�× Ñ0Ò â Ò�õãÒ å�×�ÞãÔàÖ
Ï Ò å Ñ Ó Ö0Þáâ�Ï�Þãâ Ñ Þãñ Ñ0Ò ß ë

\ Ø Ò Ö6×�ÞýÝäÚ0Þ¦Ö0ñYð Ñ Þãå Ñ å�ÔZÏúÜ Ô0Ö Ò Ö�×�Þ¦Ö ÓúÑ Ú³é ßpÞáØFÜ ß Ò Ø Þãå�×�Ôàß�×�ÔJÕ0â Ò ð�Þá× Ñ ÔàÕ0× Ñ Ó æ0Þ¦Ö0ñú×�ÔJÕ ÜïØ Ó × Ò^Ó	õáõ
å�ÔZÏúÜ Ô0Ö Ò Ö�×�â Þáâ õ Þwn Ò�õ Ú ×�Ôçé Ò ÞAÏúÜ Ô0ß�× Ó Ö6×úÞ¦ÖÙÝèÕ0×)Õ ß ÒGÑ Ú é ß�ÞãØ Ü ß Ò Ø Þáå�×�Ôàß�â ëD\ Ý Ó�õãõ å�ÔZÏ Ü ÔàÖ Ò Ö6×�â Ó ß Ò
Õ Ü Ø Ó × Ò ØÙÝ#Ôàß Ó�õãõ é ß Ó Ö0å Ñ0Ò â�î*× Ñ0Ò ß Ò Þãâ^Õ Ö Ö Ò å Ò â�â Ó ß�ÚçØLÕ Ü õ Þãå Ó ×�ÞãÔàÖüÔ�Ý�Þ¦Ö6ÝäÔàß
Ï Ó ×�ÞãÔàÖ ëYù Ô
ð Ò æ Ò ß î%ÔàÖ õ Ú
× Ñ0Ò å�ÔZÏúÜïÔàÖ Ò Ö�×�âú× Ñ Ó × Ó ß Ò é Ò Þ¦Ö0ñòÕ ÜïØ Ó × Ò Ø±å Ó Ö Ò ( Ò å�×�Þáæ Ò�õ Ú±Ü ß Ò Ø Þáå�×»× Ñ0Ò é ß Ó Ö0å Ñ î�â�Ô Ó é Ó�õ¦Ó Ö0å Ò
Ï^Õ0â�× é Ò Ý#ÔàÕ Ö0Ø ë÷� â Ó Ö Ò�
 Ó ÏúÜ õãÒ î0å�ÔàÖ0â�ÞãØ Ò ß�× Ñ0Ò�õ ÔàÔàÜ»Ü ß Ò Ø Þãå�×�Ôàß�ð Ò Õ0â Ò Ø»Þ¦Öú×�ð3Ô'Ô�Ý*× Ñ0Ò Ü ß Ò Ø Þáå�×�Ôàß�â
Ü ß�ÔàÜ Ô6â Ò ØçÞ¦Ö>× Ñ Þãâ.Ø Þãâ�â Ò ßp× Ó ×�ÞãÔàÖ ëG\ Öç× Ñ0Ò ��ß�â�×�î�× Ñ0Ò»õ Ô0ÔàÜ � õ × Ò ß�î(× Ñ0Òúõ Ô0ÔàÜ�Ü ß Ò Ø Þáå�×�Ôàß´Ø Ú³Ö Ó ÏôÞáå Ó	õáõ Ú
Ø Ò × Ò å�×�â(× Ñ0Ò Ü Ó ×�× Ò ß�Ö0â�ÝäÔàß�ð Ñ Þãå Ñ Þã×(â Ñ ÔàÕ õ ØJé Ò Õ0â Ò Ø*î Ó Ö0Ø.× Ó n Ò â,Ô�æ Ò ßx× Ñ0Ò Ü ß Ò Ø Þãå�×�ÞãÔàÖ´Ý#Ôàß%× Ñ Ô�â Ò�ë,Ð�Ñ0Ò
Ï Ó Þ¦ÖFÜ ß Ò Ø Þãå�×�Ôàß�Þãâ.Ö0Ô�×'Õ Ü Ø Ó × Ò ØSÝ#Ôàß�× Ñ0Ò â Ò Ü Ó ×�× Ò ß�Ö0â ë'\ ÖG× Ñ0Ò� Õ õ ×�Þ�� ù Ú é ß�ÞãØ*î(× Ñ0Ò.õ Ô0ÔàÜFÜ ß Ò Ø Þãå�×�Ôàß
Þáâ'Þ¦Ö0å õ Õ0Ø Ò Ø Ó â û Õ0â�× Ó Ö0Ô�× Ñ0Ò ß�å�ÔZÏúÜïÔàÖ Ò Ö�× ë.Ð�Ñ0Ò é Ò â�×´â�Ô õ Õ0×�ÞãÔàÖSÞãâ õ Þwn Ò�õ ÚFâ�ÔZÏ Ò ð Ñ0Ò ß Ò Þ¦Öçé Ò ×�ð Ò�Ò Ö ë
Ð�Ñ0Ò'õ ÔàÔàÜYÜ ß Ò Ø Þáå�×�Ôàß3â Ñ ÔàÕ õ ØFé�ÚúÞã×�â Ò�õ Ý1Ø Ò × Ò å�×�× Ñ Ô�â Ò Ü Ó ×�× Ò ß�Ö0â�ÝäÔàß�ð Ñ Þãå Ñ Þã×�Þãâ Ò�
 × ß Ò Ï Ò�õ Ú Ó å�å�Õ ß Ó × Ò
Ó Ö0Øi� õ × Ò ß�× Ñ Ô�â Ò Ô0Õ0×3ÝèßpÔZÏË× Ñ0Ò ß Ò â�×�Ô�Ý1× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß�â ë�ù Ô�ð Ò æ Ò ß�î6ÝäÔ0ß3â�ÔZÏ Ò Ô�Ý�× Ñ0Ò.õãÒ â�â Ó å�å�Õ ß Ó × Ò
Ü Ó ×�× Ò ß�Ö0â�î1× Ñ0ÒSõ ÔàÔàÜ Ü ß Ò Ø Þãå�×�Ôàß»â Ñ Ô0Õ õ Ø�â�×�Þ õãõ é ÒFÓ æ Ó Þ õ¦Ó é õãÒ�Ó â Ó Ö0Ôàß1Ï Ó	õ å�ÔZÏúÜïÔàÖ Ò Ö�×»â Õ é û�Ò å�×ú×�Ô
Ö0Ôàß1Ï Ó�õ â Ò�õãÒ å�×�ÞãÔàÖ ë � ÞAÏUÞ õóÓ ß õ Ú�î.Ô�× Ñ0Ò ß»å�ÔZÏúÜ Ô0Ö Ò Ö�×�âYâ Ñ ÔàÕ õ Ø é ÒçÓ é õãÒ ×�Ô>Ø Ò × Ò å�×Yð Ñ0Ò Ö × Ñ0Ò Ú Ó ß Ò
Ó å�å�Õ ß Ó × Ò'Ò Ö0Ô0Õ0ñ Ñ ×�Ôc� õ × Ò ß�ÔàÕ0× Ó é ß Ó Ö0å Ñ Ý&ß�ÔZÏ × Ñ0Ò ß Ò â�×�Ô�Ý�× Ñ0Ò Ü ß Ò Ø Þãå�×�Ôàß ë

� Ü ß Ò Ø Þãå�×�Ôàß(× Ñ Ó ×(å Ó Ö�Ø Þóß Ò å�× õ Ú^Õ0â Ò × Ñ0Ò å�Ôàß�ß Ò�õ¦Ó ×�ÞãÔàÖ´é Ò ×�ð Ò�Ò ÖUé ß Ó Ö0å Ñ0Ò â,å�ÔàÕ õ ØúÜ Ô6â�â�Þ¦é õ Ú Ó å Ñ Þ Ò æ Ò
Ï^Õ0å Ñ é Ò ×�× Ò ß3Ü ß Ò Ø Þãå�×�ÞãÔàÖ Ó å�å�Õ ß Ó å�Þ Ò â�× Ñ Ó Ö»ß Ò ñàÕ õ¦Ó ß�×�ð3Ô!� õãÒ æ Ò�õ Ü ß Ò Ø Þáå�×�Ôàß�â�î Ó Ö0Ø»ð3ÔàÕ õ Ø Ó ×1× Ñ0Ò â Ó Ï Ò
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