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�OCfXge¡HFT�U*WY±�s�k�G�k�Cfs �OCfX�WDk�G���WYXDJ*Gg��W	G�WYXge Ã���HFXgU k�s«GgWDXgHFAYGgkVCfs�E+Ä|U�WDs*CFG�WYE_��k��f�»elCfe¡WYszG���e"G�X�Hhs�E)�OWYXS}�HFX)GgCfsK�
}�HFX)GgCfs kVszGgWDX�HhAYG�k�Cfs�ESGj£K}*kVA�HhTVT�£´HFE)EgC¢ADkVHhG�WYU ark�G�� E)��AI�}���WDs*Cfe¡WYs�H»HFE(�)WvG�E	CF�6��k��f� WDs*WDXg�h£·G�XgHFs�E�ufWDX)EgW|G�C
G���W k�s�ADCFe¡k�s��·��HhU�XgCfs e¡CfelWDszG�HÉÈ�Ê �:Ë > P���WÌÃ�EgCF�åGÍÄ kVszG�WYX�HFAvG�k�Cfs ADCFe¡}~Cfs�WYs«G�WDs�AYCfel}�HFEgE)WDE$WYuFWDX�£¢Gg��kVs*�
WDTVE)W�HFs�U»U�CFe¡k�s�HhG�WYE�G��*WQkVs�WYTªHFE�G�kVA_ADX)CfEgEp�jEgWYAYGgkVCfs�> � XgCFe H?G��*WDCfX)WYG�k�A�HFTw}wCFkVszG�CF��u¢kVWva�J�}wWYX)Gg��Xg`�H�G�k�uFWNÎ ¥ =
}�XgCbu¢kVU�WYE H XgW�HhEgCfs�Hh`�TVW U*WDEgAYXgk�}*G�k�Cfs CF�y��kV�f�¢�BÊ � �)WvG»}�X)CKU��*AYG�k�Cfs�> � Cba�WvufWYXDJ	s�CFsK�j}~WDX�G���X)`�HhG�k�ufWÏÎ ¥ =?J
XgWDT�WYuhHFszG?GgC TVCba��BÊ � ��HFU�X)Cfs�k�A }�XgC¢U���AvG�k�Cfs�J3k�E?s�CFG?a(WDT�T���s*U�WDX)E)G�C¢C¢U�> � CfelW�Î ¥ =_�jkVs*Eg}�k�XgWDU e¡C¢U�WDT�E=Å ¾$Ç
HhGgGgWDel}*G�G�C$U�WYEgAYXgkV`~WQG���WYEgWy}�XgC¢ADWYEgE)WDES`«£�G���W�Eg�*}wWYXg}~CfEgk�G�kVCFs»CF�+e¡HFsz£ }�HFX)GgCfs kVszG�WYX�HFAvG�kVCFs�E�W)Ð¢GgX�HF}~CfTªH�G�WDU
G�C�uFWDX�£¡T�Cba0e¡CFe¡WYs«Gg��e G�XgHFs�E��OWDXgEY>5�G�k�E(s*CFG�t«s�Cbars�JK��Cba�WvufWYXDJ�k���G��*WDEgW_CfX6CFG���WYX(AYCfTVT�WDAvG�k�uFW_e���T�Ggk��j}�HFX)GgCfs
}�XgC¢ADWYEgEgWYE�HhXgW$HhGQa(CfXgt�>|P���WlW)ÐK}~WDX)kVelWDszGIHFT+E)G��*U�kVWYEyCh�(T�Cba��BÊ � k�s«GgWDXgHFAYGgkVCfs�E�HhXgW|��E)��HFTVT�£·}~WDX��OCfXgelWDU Cfs
U�HhGIH�ADCfT�TVWDAvG�WYU ��Egk�s��|elkVs�k�e?��e `�kVHFEIÈ�\·� Ë GgXgk��f�fWDX)EDJ¢ar��kVAI��J*kVU�WDHFTVT�£fJ«E�HFel}�T�W_WvufWDszGgE_k�s¡±�ÐKWDU }�X)Cf}~CfX)GgkVCfs
G�C?G��*Wy}*XgC¢U���AYGgkVCfs»XgHhG�WsÑ kVs CFG��*WDX�a(CfXgU�EYJ�kVs Gg��WDk�X�Ã)s�HhGg��X�HhT�Ä|U�k�E)G�X)kV`��KG�kVCFs�>3¨�HFAIt«kVs*�¡H|AYCfe¡}*XgWD�*WDs�E)k�ufW
U�WDE)ADXgk�}*G�k�Cfs?CF�*G���W�elkVAYXgCfE)ADCf}*kVA�}�XgC¢ADWYEgE)WDE�Å ü8Ç k�szufCfT�ufWDU|k�s�T�C a��EÊ � k�szG�WDXgHFAYGgkVCfs*EDJFCF��X+t«s�CbarTVWYU��fW�Ch��G���W�U�Wv�
GIHFk�TVE5CF�<T�Cba G�XgHFs�E�ufWDX)EgWQelCfelWDszG���eÒÈZÓ �:Ë }�HFX�G�kVAYTVWr}�X)CKU��*AYG�k�CfslXgWDE�G�E(TªHFX)�fWDT�£|��}~Cfs�WYe¡}�k�Xgk�A�HFT�AYCfs�s�WYAYGgkVCfs�E
`wWvGja�WYWDs }���WYs�CfelWDs�CfT�Cf�fk�A�HFT�elCKU�WYTVE(HFs�U»U�H�GIH�AYCfTVT�WDAYGgWDU�ark�G�� \´� G�Xgk��f�fWYXgE�H�G�e¡HFsz£¡AYWDszG�WYX���CF�ª�je¡HFEgE�WDsK�
WDXg�FkVWDENÈ�Ê�Ô%Õ X Ë > � ��AI� ADCFe¡}�HhXgkVE)Cfs�E�s�WYADWYEgE�HhXgkVT�£��dHFAYW	G���WQU*k�ÖlAD��T�Gj£ CF�¶k�EgCfTVHhG�k�s���WvufWDszGgE_CF�½H?}��*XgWDT�£×Ã)E)CF�åG�Ä
CfX_Ã)��HFX)U�Ä$s�HhGg��XgWh>
¥ Cfel}�HFX�H�G�k�uFW E)G��*U�kVWYE¦Ch��G��*WWvufWYs«G·E)GgXg��AvG���X)WGg��XgCf�*�f� AYCfTVT�WDAvG�k�uFW uhHFXgkVHF`�TVWYE Eg�*AI� HFE»G���W AI��HhXg�fWYU

}�HFX)GgkVAYTVW e?�*T�G�k�}�TVk�ADk�Gj£ Hhs�U Gg��W»G�XgHFs�E)uFWDX)EgW·WYs�WDX)�F£ CF�SG���W¦WYuFWDszG�HFXgW kVel}~CfX)G�HFszG?G�CCf��X|��s*U�WDX)E)GIHhs�U�kVs*�
CF�_Gg��W»EgCh�åG¡}*XgC¢U���AYGgkVCfs elWDAI��HFs�kVE)e´> js H }�X)WYu¢kVCf�*E|}�HF}~WDX�Å � Ç J(H s�CbufWDTrHh}�}�XgCfHFAI� k�s HFU�U�X)WDE)EgkVs*�Gg��kVE
kVEgE)��W|��E)kVs��»EgHFe¡}*TVWDEBCF��Ó"ØÓ ADCFTVTVk�Egk�Cfs�E_HhGVÙ Ú�Û ²bÜRÝRÝ HFs*UÆÞ üRÝ ]QW � AYCfTVT�WDAYGgWDU ark�G�� HFs\·�-GgXgkV�F�fWDXSa�HFE
U�WDE)ADXgk�`wWYU�>�P��*W$HFs�HFT�£KE)kVE	U*k�u¢kVU�WYU G���W��O��TVT3\·� E�HFel}�TVWYE	kVszGgC�Gja�C¦Eg�*`�E�HFel}�T�WDEDJ�Cfs�W|��k��f��T�£¦WYs�Xgk�AI��WDUkVs
EgCF�åG|k�szG�WDXgHFAYGgkVCfs*EDJ3G��*W CFG��*WDX|kVs ��HFXgU k�szG�WDXgHFAYGgkVCfs*ED> ¥ Cfel}�HFXgk�EgCfs*E�`~WYGja(WDWDs G��*W»Eg��`�EgHFel}�TVWYE$HFs�U HFE|H
�O��s�AYGgkVCfs·CF�"Ê�Ô%Õ X a(WDXgW$}~WDX��OCfXgelWDU�>QP��*W|E�HFelW|HF}�}*XgCzHFAI� ��HhE	`wWYWDsHF}�}*TVkVWYU ��WYXgW?G�C¡G���W|}�X)CKU*��AYGgkVCfs Ch�
E)G�XgHFs��fW�}�HhX)G�k�ADT�WDED>
��WDE)kVU�W��fTV��CFs�E	HFs*U·G���W�TVkV�F�«GgWDX�ß«��HFXgt«E�à�HFs�U×áFJwE)GgX�HFs��FWVß«��HFX)t´}�X)CKU*��AYGgkVCfs k�ESGg��W?Cfs*T�£¦ADCfel}~Cfs�WDszG

CF��T�Cba���Ó � e?��T�G�k�}�HFX)GgkVAYTVWykVszG�WYX�HFAvG�kVCFs�EBar��k�AI��k�EQE)GIH�G�kVE�G�k�A�HFT�T�£¦Egk��fs�k�±�A�HFszG�HFs*U�WDÐ*}~WDX)kVelWDszGIHhTVT�£´HFAYADWYEgEgk�`�TVW
ark�G�� HFs \·� GgXgkV�F�fWDXY>3�G�k�E�HFT�EgC|H�}*XgCf`~WB�OCfX(kVszufWYE)G�k��zHhGgkVs��yG���WBGgX�HFs*Egk�GgkVCfslCF��E)CF�åG���HFU*XgCfs k�szG�WDXgHFAYGgkVCfs*E(G�C
G���WmÎ ¥ =��*kV�f�K��Ó � }wWYX)G��*Xg`�HhGgk�uFWQXgWD�FkVCfs�>
P���kVE»}�HF}wWYX»U�WDE)ADX)kV`~WDE H E)Gg��U*£ Ch��â¦�X HFs*Uäã�� }�XgC¢U���AvG�k�Cfs0kVsåÓ�ØÓ k�szG�WDXgHFAYGgkVCfs*E»HhG»U�k�R�WYXgWYs«G2Ê?Ô%Õ X >
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js�ADT���Egk�ufW�U*kVE)GgXgk�`��*G�k�Cfs�E�CF��Gg��W�e���T�GgkV}�T�kVADk�Gj£ Hhs�U G�XgHFs�E�ufWDX)EgW»elCfelWDszG���e�Ch��â �X HFs�UÆã � HhXgW�}*XgWDE)WDszG�WYU
±�XgE�G�>5P���W_��kV�f�lE)G�HhG�k�E)GgkVADE6CF�wG���W_U�HhGIH�E�Hhe¡}�T�W_AYCfTVT�WDAvG�WDU¡HhG?Ù Ú�Û ²5ÜRÝ-Ý HFs*U{Þ üRÝ ]QW � HhTVTVCba HFs�WDÐ¢G�WDs*EgkVCFs
CF�rG���W X�Hhs��fW»HFs*U }*XgWDAYkVE)kVCfs CF�rG��*WDEgW elW�HFE)��XgWYe¡WYszG�E|ark�Gg� X)WDE)}wWYAYG$G�C }�X)WYu¢kVCF��E$Cfs�WDEY> � Gg��U�kVWYE|CF�rG���W
U�WD}~WDs�U*WDs�AYWSCh�~Gg��W�H�ufWYX�HF�FWaÓ � CF��â¦�X È�ã(� Ë HFs�U|Ch�~Gg��WDk�X+elW�HFs|s«��e�`wWYX3Cfs?G��*W�WYufWYszG(AI��HFXg�fWYU|e?��T�G�kV}*TVkVAYk�Gj£
HFXgW�HFT�EgC$}�X)WDEgWYszG�WDU�>�=	k�RwWDX)WDszGr`~WD��H�u¢kVCfX�Ch�½Gg��W���HFXgU¦HFs*U´E)CF�åGrEg��`*E�HFel}�TVWYErkVE�Cf`�E)WDX�ufWDU�JwAYCfs�Egk�E)GgWDszGrark�G��
}�Xgk�CfX�XgWY}wCFX)G�ErCfs¦AI��HFX)�fWDU¦}�HFX�G�k�ADTVWYENÅ � Ç >

¹Â¹bº ¿mæQ¼aæçÁu¾uè�è	ésÁ�¼�¹Â¾u»

æ�º ¼sê�ë2Ás¿�ìä¿�ë$í�ë8î5í�ïqð

=QHhGIH EgHFe¡}*TVWDE|��HbuFW´`~WDWYs AYCfTVT�WDAYGgWDU ark�Gg� G���W ¥ = � U�WYGgWDAYGgCfXlHhG$G���W � WDX)e¡k�TªHF` P½WvuFH�G�XgCFs ¥ CfT�TVk�U�WDXY>
P���W ¥ = � HF}�}�HhX�HhGg��E	��HFEB`wWYWDs U�WDE)ADX)kV`~WDU WDT�EgWYar�*WDXgW�Å ¸�Ç�ñ ��WDX)W|Cfs�T�£´Gg��W?}�HFX�G�EQCF�5Gg��W|U�WvG�WDAvG�CfXQ�KG�kVT�kV�YWDU
�OCfX�G��*WQ}�XgWYEgWDszGBHFs�HFT�£¢EgkVE�HFXgWQU�k�EgAY��EgE)WDU�>6P���W�ADC¢CfXgU*kVs�HhGgW	E)£¢E�G�WDe kVE�U�Wv±�s�WDU ark�Gg�»XgWYEg}~WDAYGrGgC$Gg��WQ}�X)CFG�Cfs
`wWDHFe U�k�XgWYAYG�k�Cfs�J5ar��k�AI� U�Wv±�s�WYElGg��W»}wCFEgk�Ggk�uFW�òU�k�XgWYAYG�k�Cfs�J3ar��k�TVW Gg��W HF�Dk�e?�*Gg��HFT�Hhs��fTVW2ó k�E?elW�HFE)��XgWYU
HFXgCf�*s�U G���WQ`~W�Hhe H$ÐKkVEY>5P���W�}wCFTªHFX(HFs��fT�WIô?kVE�e¡WDHFEg��X)WDU»ark�Gg�»XgWYEg}~WDAYGrGgC?G���WQ}~CfEgk�G�k�ufWIò|U�k�XgWDAvG�k�Cfs�>3P���W
}�EgWY��U�CfXgHF}�kVU*k�Gj£fJöõ~J5kVE�CF�åG�WYs ��EgWYU HFs�U kVE�U�WY±�s*WDU HFE�õ×Ûø÷ TVs�ÈOG�HFs�ÅùôRú ¾$Ç Ë > P¶X�Hhs�E)uFWDXgE)W´AYCfel}wCfs*WDszG�E?Ch�
}�HFX)GgkVAYTVW	WYs�WDX)�F£ HFs�U elCfelWDszG���e HFXgWQAYCfszufWYs«GgkVCfs�HFTVT�£ U�Wv±�s�WDU´HFEr}�X)C��)WDAvG�kVCFs�E�CfszG�C|G��*Wy}*TªHFs�W	GgX�HFs*E)ufWYXgE)W
G�C|G���W�`~W�HFe TVkVs*WFJ�Ê � ÛûÊ Egk�ssô$HFs*U�Ó � Ûýü�þÓaüpEgk�s?ôK>
=QHhGIH|a(WDXgW�ADCfT�TVWYAYG�WYU¦ark�G��·HFs \´��G�X)kV�f�FWDXSHhG ²5ÜRÝRÝ ]QW � U���X)kVs�� ¤ ��s*E ² @ÿÈ ²����z¾ � �fü Ë HFs*U ² � È ²���� � ��(¸ Ë J�Hhs�U H�G ²5ÜRÝRÝ HFs�UÏÞ ü-Ý ]QW � U��*XgkVs*� ¤ ��s ² ¥ È ²����R¸ � � Þ Ë >?P���k�E	G�X)kV�f�fWYXQXgW�ß¢�*kVXgWYE�ADCfk�s�ADk�U�WDszG���k�G�E�kVs

EgADk�szG�kVT�TªHhGgCfX¶ADCf��szGgWDXgEYJKT�CKADHhG�WYUlHhG ¸ > Ü e �OXgCfe WDk�Gg��WDX5E)kVU�WrU�CbarslE)GgXgW�Hhe CF�wGg��W�s�CfelkVs�HFT*k�s«GgWDXgHFAYGgkVCfs$}~CfkVszG
HFs�U¦ADCbufWYXgkVs*�lGg��W�}�EgWY��U�CfXgHF}�kVU*k�Gj£ k�szG�WDX�uhHFT ü��^¾�� ü õ�ü � ¸��	� J�k�s¦AYCfkVs*ADkVU*WDs�AYW�ark�G��¦H|`wWDHFe|�jADX)CfEgE)kVs��*>
P���W(HFs�HFT�£KE)kVE<��E)WDE½AI��HFXg�FWDU�G�X�HhAIt¢E¶XgWYADCfs*E)G�X)��AYGgWDU�ark�G���k�sQG���W ¥ WDszGgX�HFT«P¶X�HFAIt«kVs*� ¥ ��Hhe?`wWYX"È ¥ P ¥ Ë > P���W

¥ P ¥ k�E+HBAv£¢TVkVs*U�Xgk�A�HFT«U�X)k��åG3AI��HFe?`~WDX+AYCbufWDX)kVs���Hhs�õ�k�szG�WDX�uhHFTKCh�~HF`wCF�*G+Gg��XgWYW���s�k�G�E½ark�G��?�*kV�f�?W)ÖlADkVWYs�AY£y�OCfX
ü õ�ü�
 ² HFs�U�Ó �� Ý > � ]�W ����� >5P���WQk�s�s�WYX�X�HFU�k���E�CF��Gg��W ¥ P ¥ k�E ü*² > Ý ADe HFs�U»G��*WQCf�*G�WYX�X�HFU*kV��E�k�E ²büz¾ > ¸
ADe¦>_P���W��O��TVT ¥ P ¥ ufCfT���elW�kVESADCFs«G�HFkVs*WDU k�s H¡E)��}wWYXgAYCfs�U���AvG�k�s��»EgCfT�WDs�CFkVU�HFT�e¡HF�fs�WvG_ar�*kVAI� Cf}~WDXgHhG�WYE	HhG
² > � P ÅùÞ Ç >+P���W ¥ P ¥ ��HhE Ü � E�HFel}�T�kVs��	ark�XgWSTªH�£fWYXgEDJ¢CfX)�zHFs�k��DWDU¡kVs ¸ H�Ð*kVHFT~HFs�U � E�G�WDX)WDC Ã�Eg��}~WDX)TªH�£fWYXgEÍÄ=Å	� Ç >
@�ÐKkªHFT<E)��}~WDXgTVH�£fWDX)E	��H�ufW ² ¾ XgHFU�kVHFTVT�£�E)WD}�HFXgHhG�WYU TªH�£FWDXgE_CF�3E)WDs�E)W�arkVX)WDEYJw}�HhX�HFT�TVWDTwG�C¡Gg��Wmò��pH$ÐKk�E�ÈåG���W�`wWDHFe
H$ÐKkVE Ë J�G���H�G_elW�HhEg��X)WyGg��W�� �Bó }~CfE)k�G�k�Cfs»CF�3H$GgX�HFAIt�> � G�WDX)WDC¡Eg��}~WDX)TªH�£fWYXgES��H�ufW�Þ$EgWYs�EgWyarkVX)WyTVH�£fWDX)EDJ�ark�Gg�·H� ü�� E)G�WYXgWYC�HFs*�fTVWhJ*ar��kVAI�¦elW�HFE)��XgWyH|ADCfe�`�kVs�H�G�kVCFs CF��� �Bó·HFs�U�òl}~CfE)k�G�k�Cfs�EY>3P���W�E)GgWDXgWYC�Hhs��fTVWQU*kVXgWYAYGgkVCfs
HFT�GgWDXgs�HhG�WYE+ark�Gg�lWDHFAI�$s�WDk��f�«`wCFXgkVs*�	E)GgWDXgWYC�E)��}~WDXgTVH�£fWDXY>�\´WDHFEg��X)WDelWDszG�E��OXgCFe H$ÐKkVHFT�HFs*UlE�G�WYXgWDC�E)��}wWYXgTVHb£FWDX)E
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HFXgW	AYCfe?`�k�s�WDU GgC?�OCfXge7H�G��*XgWDWÖ�jU�k�e¡WYs�Egk�Cfs�HFT�G�XgHFAIt�>�P���WQEg}�H�G�kªHhT�XgWYEgCfT��*G�k�Cfs CF�¶WDHFAI� }wCfk�szG�elW�HFE)��XgWYe¡WYs«G
kVs$G���W ¥ P ¥ kVE�T�WDEgE�G���HFs ¾8ÝRÝ�� e ñ G��*WSGgX�HFs�E�ufWYXgEgW_e¡CFe¡WYs«Gg��e X)WDEgCFTV�*GgkVCfs�Jzk�s�ADT���U�k�s���e?��T�GgkV}�T�Wv��EgA�H�GgG�WYXgk�s��
WYRwWDAYGgEDJ�kVE������ � Ó n� 
 Ý�� Ý-Ýfü Èm]QW ����� Ë! L >
js�Egk�U�WQG���W ¥ P ¥ kVs�s�WYX�X�HFU*kV��EYJ�H?EgWvG_Ch�½GgkVelWv�j}*XgC��)WYAYG�k�Cfs AI��Hhe?`wWYXgEmÈ � P Á Ë Å Ü8Ç }�X)CbuKk�U�WDE"�b�Bò?G�XgHFAIt«kVs��

kVs*�OCfX)e�H�G�kVCFs�Cf�*GrGgC¡H|XgHFU�kV�*ESCh� ¾f¾ AYe �OCfX�ü õ�ü �0ü��^¾R¸ >5P��*W � P Á k�E���EgWYU·k�s G���k�E_Hhs�HFT�£¢E)kVE�G�C|±�s*U¦Gg��WNò
}wCfE)k�GgkVCfs�E�Ch�5WYuFWDszG	ufWYX)GgkVADWYEDJ~U�WY±�s�WDU HhE_E)WYG�EBCF�+GgX�HFAIt«EBAYCfszufWYXg�fk�s��¡GgC¡G��*W�EgHFe¡Wy}~CfkVszG_HFTVCFs��|G���WVò��pH$ÐKk�ED>
P���W�ADTVCFEgWDE�GrU�WYGgWDAvG�CfX�G�C?Gg��W�`wWDHFe|�j}�k�}wW_kVE�G��*W � kVT�kVADCFs � WDX�G�W)Ð � kVs�U*WDXuÈ �¢� Á Ë J���E)WDU G�C$XgWYADCfs*E)G�X)��AYGruFWDX��
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¹��{º +�énè	ésÁ�¼�¹Â¾u» ¾uì��]�C�f��æV»_¿��{����� ¹p»�¼�én½�æVÁ�¼s¹Â¾I»<+
P���W k�U�WDszG�k�±�A�H�G�kVCFs�CF��Ã)EgCh�åG�Ä Hhs�U Ã)��HhXgU�Ä´kVszG�WYX�HFAvG�kVCFs�E�k�E�TVHFXg�FWDT�£ H´e¡HhGgGgWDXyCF��U�Wv±�s�k�G�kVCFs Å ² ¾$Ç Egk�s�ADW

k�G?k�E?��s�t«s�Cbars ��Cba7GgC U�kVE�G�kVs*�f��kVE)� EgCh�åGlHFs�U ��HFX)U }�HFX)GgCfs kVszGgWDX�HhAYG�k�Cfs�EY>�P���k�E|kVE�GgXg��W �OX)Cfe�`wCFGg� G���W
G���WYCfXgWvG�kVADHFT�Hhs�U»W)ÐK}~WDXgk�e¡WYszGIHFT�}~Cfk�s«GgE�CF�<u¢kVWva�>�js G���k�E�HFs�HFT�£¢EgkVEYJKa(W���EgW�HS�)WvG�XgWYADCfs�E�G�X)��AYGgkVCfs¦HFT��fCfXgk�G���e
G�C»U�Wv±�s�W?G��*W?Gja�C A�HhEgWDEY>�P���WlHFT��fCfX)k�G��*e&WDel}�TVCb£¢EQH ADCFs�W?ark�Gg� X�HFU�k���E4� ÛÒÈ���õKn[���_ó~n Ë Ll��nuÛ Ý�� �¡G�C
U�WY±�s*W Ã)AYTV��E�G�WDX)EÍÄ Ch�3A�HhTVCfX)kVelWYG�WYX�G�Cba(WDXgE_`wWYTVCfs*�fkVs��$G�C¡HQ�)WvG�>�P¶C�`~W�AYCfs�E)kVU�WYXgWDU�J�H$ADTV�*E)G�WYXBe?�*E)G_��H�ufW?H
G�X�Hhs�E)uFWDXgE)W�WYs�WDX)�F£2Ê � J�U*WY±�s�WYU HFE�Gg��W�EgA�HhTªHFXrEg�*e CF�+Gg��WQG�XgHFs�E)uFWDX)EgW�WYs�WDX)�F£ CF�+HFTVTwG���WQG�Cba(WDX)E_k�s�ADT���U�WDU
kVs»G���W�AYCfs�WFJ�Ch�3HhGrT�W�HFE�G ² ]QW � k�s¦H$E)WDWYU´G�Cba(WDXYJ~}*TV��ErHhGST�W�HFE�G Ý > ² ]QW � kVs Hhs·HFU �gHFADWYs«GrGgC a(WDXY>
js´Gg��W�X)WD�fk�Cfs�E�ü õ�ü � Ý���Ýz¾ HFs�U ²���²o� ü õ�ü � ²��®¾ JwH|G�XgHFAItf�jAYTV��E�G�WDX)kVs��¡HFT��fCfXgk�G���e"kVEr��E)WDU´kVs�E�G�W�HhU·CF�¶G���W

A�HFT�CfXgk�e¡WvG�WDX+HFTV�FCfXgk�G���e G�CQAYCfel}wWYs�E�HhGgW��OCfX3WDs*WDXg�h£$TVCfE�G5kVs|ADHFTVCfX)kVelWYGgWDX+AYX�HFAIt«EY>5@ GgX�HFAIt�ADT���E)GgWDX�kVE3U*WY±�s�WYU
²5Ý



HFEQCfs�W?GgX�HFAIt¦ark�G��{Ó �&� Ý >��»]QW ����� Hhs�UHhGQTVWDHFE)G	Cfs�W|CFGg��WDX	GgX�HFAIt¦ark�G��=Ó ��� Ý > � ]�W ����� k�s H ADCfs�W|Ch�
X�HFU�k���E"� Û Ý�� �K>
� W�U�WY±�s�W?H_� !��D, WvufWYs«G	HFEBCFs�WyGg��HhG_ADCfszG�HFkVs�ESs�ClADT���E)GgWDX_ark�G���Ê ��� ²���² ]QW � >�@BTVT<ChG���WYXBWYuFWDszG�E	HFXgW

ADTªHhEgEgk�±�WDU¦HFEN� &-* áF>
�{º énì�ì�¹ÂÁs¹pén»�Á~� æV»_¿ Áu¾u½V½mésÁ�¼s¹Â¾u»_+
P���W?}�X)Cf`�HF`*kVTVk�Gj£»CF��Cf`*EgWDX�u¢kVs��»HlXgWDHFTFe � kVs¦G���W�HF}�}�HFXgHhG��*E	kVESkVs�%���WDs�AYWDU `z£´EgWYuFWDXgHFT+WvR�WYAYG�EY>	js·Gg��kVE

EgWDAvG�k�Cfs¦a(WyU�kVE)AD��E)E_G��*WyW)ÖlADkVWYs�AY£¦CF�½G�XgHFAIt»XgWYADCfs�E�G�X)��AYGgkVCfs�J�Gg��WyADCfX)XgWDAvG�k�Cfs¦�OCFXST�kVelk�GgWDU»HFAYADWY}*GIHFs*ADWFJwHFs�U
WYuhHFTV��HhG�k�Cfs´Ch�3G���W�`�HFAIt«�fX)Cf��s�U�>S@�GBGg��W�WYs�U�JwEgCfelW�AYXgCfE)E���AI��WDAIt«E�CF�3Gg��W�AYCfXgX)WDAYGgkVCfs´}�XgC¢ADWYU���X)WDEQHFX)W?HFT�EgC
`�Xgk�W'%�£»U*WDEgAYXgk�`wWYU�>
² > P���W W)Ö¡AYkVWYs�AY£ �OCFX�±�s�U*kVs��Æâ¦�X È�ã�� Ë ��HFE?`~WDWYs kVszufWYE)G�k��zHhGgWDU kVs�Gja�C U�k�R�WYXgWDszG?a�H�£¢ED>js G���W�±�XgE)G

e¡WvG���C¢U�J¢EgkVe���TªHhGgWDUl��k�GgE6�OX)Cfe Egk�s��fT�£«���fWDs*WDX�H�G�WDUge���HFX)WBWYe?`wWYU�U�WYU»HFelCfs���Gg��WBE)WYG�CF�<��k�G�E6CF�¶\·� WvufWDszGgE
�OXgCfe G���W$U�HhG�H*>$P���W$WYuFWDszG�E�HFXgW|G��*WDsXgWDAYCfs�E�G�Xg�*AYG�WYU ark�Gg� E)GIHhs�U�HFX)U e���E)W�HFX)AI� HFs�UEgWYTVWYAYG�k�Cfs�>|js G���W
EgWDAYCfs�U?elWYGg��C¢U�JhWYszG�kVX)W�\·�WYuFWDszG�E+ark�G��me��+}�X)CKU*��AYGgkVCfs�HFs�U�U�WDADHb£�HFX)W(�fWYs�WDXgHhG�WYU�ark�Gg� R�U�HA?PQT@ ��¡ E�H b E�H
\´CfszG�W ¥ HhXgTVC�Èm\ ¥ Ë Å � Ç JöÅ ²bü�Ç > � ��T�T ¥ = � U�WYGgWDAvG�CfX	E)kVe?�*TªHhGgkVCfs´HFs�U X)WDAYCfs�E)GgXg��AvG�k�Cfs HFXgWyG���WYs HF}�}�T�kVWYU´G�C
G���WyWYuFWDszG�EQHhs�U¦Gg��WyXgWDE)��T�GgkVs��lXgWYADCfs*E)G�X)��AYGgWDU t«k�s�WDe¡HhG�k�AQU�kVE�G�X)kV`��*GgkVCfs*ErHFXgWyEgk�e¡k�TªHFX6G�C$G���CfE)W�CF`�EgWYX)ufWYU kVs
G���W�U�HhG�H*>5P���WyXgWYEg��T�G�E��OXgCfe"G���WQGja(C¡elWYGg��C¢U�ESHFXgWQAYCfe¡}�HhG�k�`�TVWBark�G���k�s G���W�E�GIHhGgkVE)GgkVADHFT���s�AYWDX�GIHFk�s«GgkVWYED>
P���W�W)ÖlADkVWYs�AY£¦k�ESU*WY±�s�WYU HFE�G��*W�XgHhG�k�ClCh�+G��*W�X)WDADCFs�E)GgXg��AvG�WDU GgClGg��Wy�fWDs�WYX�HhGgWDU´s¢�*e?`wWYX_Ch�[e��_kVs»G���W

±�U���AYkªHFT3X)WD�fk�Cfs�>y�G�kVEQWDÐ�Hhe¡k�s�WDU HFE�H �O��s*AYG�k�Cfs CF�(Egk�s��fTVW�t¢k�s�WDe¡HhGgkVA�HhT¶uhHFX)kªHF`�T�WDE	Ch�6Gg��W¢e � J�k�s«GgWD�fXgHhG�k�s��
C uFWDX»HhTVT�G��*W XgWYe�HFk�s�kVs*� uhHFX)kªHF`*TVWDEY> P���W WDe�`wWYU�U�kVs*� elWYG��*CKU�J��fk�uFWDs k�G�E¡HFTVelCfE)G£%�H�G<e�� U*kVE)GgXgk�`��*G�k�Cfs
kVs HFT�T(uhHFX)kªHF`�T�WDEYJ3�fk�uFWDE|E)e¡C¢CFG�� HFs�U E)G�HhG�k�E)G�k�A�HFT�T�£ `~WYG)G�WDX|U*WYG�WYXgelkVs�WYU W�ÖlADk�WDs�Av£ U�WY}wWYs�U�WDs*ADWDE$�OXgCFe HFT�T
Cf`�EgWYX)uhHF`�T�WDE�C uFWDX�HFTVT3Gg��W�HhADADWY}*GIHhs�ADW T�kVelk�GgED>lP���W�X)WDEg�*T�G�EyCF��Gg��kVE�elWYGg��CKU HFXgWl��E)WDU GgC·U�WvG�WDX)e¡k�s�W|G���W
Eg��HF}~W|CF�6G���W|W)ÖlADkVWYs�AY£ HFE�H �O��s�AYGgkVCfs Ch��Hhs«£ AI��CfEgWYsuhHFX)kªHF`*TVWF>���HFAI�W�ÖlADk�WDs�Av£ U�kVE�G�X)kV`��*GgkVCfs´�OXgCfe G���W
WDe?`~WDU�U*kVs��QelWYGg��CKU|k�E+G��*WDs$EgADHFTVWYU|`«£|HFs|CbufWDXgHFTVT*s�CfXge¡HFT�kV��H�G�kVCFs��dHhAYG�CFX3EgCQG���HhG3G��*W�kVszG�WY�fX�HhGgWDU|W)Ö¡AYkVWYs�AY£
Cf`*GIHhkVs�WYU �OX)Cfe7Gg��W�WDe?`~WDU*U�kVs��$elWYGg��CKU e¡HhG�AI�*WDErG���W�kVszGgWD�fXgHhG�WYU¦W)ÖlADkVWYs�AY£»�OX)Cfe7Gg��WQ�O��TVT<\ ¥ elWYGg��CKU�>
P���WlW�ÖlADk�WDs�Av£�OCFX	±�s�U�k�s��·H Egk�s��fT�W�â¦�X È�ã(� Ë kVEyHF}�}*XgCbÐKkVe¡HhG�WYT�£ AYCfs�E�GIHFszG{È�HFX)Cf��s�U � Ý�5 È üz¾�5 Ë+Ë HhE�H

�O��s�AYGgkVCfs¦CF��õ�Èley� Ë kVs»Gg��W�X)WD�fk�Cfs CF��ü õ�Èley� Ë ü �y² HFs�U�Ó � Èle�� Ë*� Ý > � ]�W ����� >6@BESH|�O��s�AYGgkVCfs¦CF��Ó � Èpe�� Ë ÈOkVs
G���WyE�HFelWuõ XgWD�FkVCfs Ë J�G���WyW�ÖlAYkVWDs*AY£¦Xgk�EgWDESX�Hh}�kVU�T�£��OX)Cfe ¾R¸�5 È ²�¸�5 Ë HhG Ý > � ]QW �4��� GgC HF`~Cf�*G ¸-Ý�5 È � Ý�5 Ë
�OCfX]Ó � � ² ]QW �4��� J�Hhs�U�G��*WDs»EgT�CbarT�£lU�WDAYXgWDHFEgWYE�G�C£¤ ¾-Ý�5 Èp¤ ²�¸�5 Ë �OCFX�Ó � � � Ü ]QW �4��� >5P���k�E�`~WD��H�u¢kVCfX(kVEU���W_GgCyGg��WSU�k�ÖlAD�*T�Gj£$kVs¡XgWYADCfs�E�G�X)��AYGgkVs���TVCba���Ó � EgWYADCfs�U�HFX)£$G�XgHFAIt«E�HFs�U¡kVslkVU�WYszG�k��å£¢k�s���EgWDAYCfs�U�HhX)£lufWDX�G�k�ADWDE
�dHFX��OXgCFe G��*W»}�Xgk�e�HFX�£ ufWDX�G�WDÐ�> P��*W¦W)ÖlADkVWYs�AY£ HFTVE)C U�kVelkVs�k�Eg��WYE��OCfX iFj!k � � ü ADe¦J3ar��kVT�W k�G?kVE?X)Cf���f��T�£

²f²



ADCfs�E�GIHFszG_HFESH?�O��s�AvG�kVCFs¦Ch�½Gg��W�AI��HFXg�FWDU¦e?��T�GgkV}�T�kVAYk�Gj£$CF�¶G���W�WvufWDszGD>(P���WyCbufWYX�HFT�T�W�ÖlADk�WDs�Av£ kVErHF`~Cf�*G ü���5
�OCfX�â �X HFs�U ü*²65 �OCFXQã � >
¾ >3@�ADCfX)XgWYAYG�k�Cfs¡�OCFX�Gg��Wr±�U���AYkªHFT~HFAYADWD}KGIHFs�AYWBX)WÂß«��kVX)WDelWDszG(kVs i¥j!k HFs*U¡k�slGg��W"Ó � CF��Gg��Wuâ¦�X È�ã�� Ë U*WDA�H�£

}�XgC¢U���AvG�E?k�E�WDE�G�k�e�HhGgWDU �*EgkVs*� \ ¥ HFs�U �OCF��s�U G�C·X�HFs��FW¡�OXgCFe Hh`wCf�KG ²�¸ È ¾-Ý Ë HhG�Ó � Û Ý > ¸ È ² Ë ]QW �4��� G�C
HF`wCF�*G ² �OCfXaÓ � � � ¸ ]QW �4��� >ü >�P���W�ADCfszG�HFe¡k�s�HhGgkVCfs `z£�ã(�Sk�s»G���W�â¦�X E�HFel}�T�WQkVE�WDE�G�k�e�HhGgWDU»G�C$`~Wo¤ ü�5 HFE��OCf�*s�U kVs»G���W R�U�HA?PQT@
\ ¥ E)kVe?�*TªHhGgkVCfs ñ G���W�AYCfszGIHFelkVs�HhG�k�Cfs�`z£�â¦�X k�s?G���WQã(�6EgHFel}�TVW(kVE5HF`~Cf�*G�� 5 CfslH�ufWYX�HF�FW�ar��kVT�W�k�G+kVE�HFT�e¡CfE�G
¸-Ý�5 �OCfX�Ó � È�ã(� Ë � ² > ¸ ]QW �4��� >5P���WBEgHFelWQ\ ¥ E�Hhe¡}�T�W_k�E���E)WDU GgC�ADCFe¡}��KG�W_Gg��W	}�X)Cf`�HF`*kVTVk�Gj£|CF�<E)WDT�WDAYGgkVs��
�dHFtFW»E)WDADCFs�U�HFX�£ ufWDX�G�k�ADWDE�ÈOs�CFG$U���W GgCåâ �X CFX�ã � U�WYA�H�£¢E Ë > � �*AI� }�X)Cf`�HF`*kVTVk�Gj£kVE��OCf�*s�U G�CHFADAYCf��szG|�OCfX
XgCf���F��T�£ ¾R¸�5 Ch�½Gg��W�â¦�X HFs*U � Ý�5 CF�¶G���Wuã(��>
� >QP���W?CbuFWDX�HhTVT+AYCfXgX)WDAvG�kVCFs·�dHFAYGgCfXB�OCfXBH��fWYs�WDX)kVA?k�s�ADT���Egk�ufW�uhHFX)kªHF`*TVW Á ÈdWh>[��>_G���WvÓ � Èley� Ë+Ë kVE_�fk�uFWDs `z£

G���W�W)ÐK}�X)WDE)EgkVCFs/# ¦ Èa§ Ë Û ² ÷¨�N�!©«ª u Èa§ Ë¬ Èa§ Ë -®�Èa§ Ë È ² Ë
ar��WDX)W¯�N�!©«ª u k�E¡G��*W·}�X)Cf`�HF`�k�TVk�Gj£ CF��H��dHhtFW°e���J ¬ kVE$G���W·�fTVCf`�HFT�W�ÖlADk�WDs�Av£ Hhs�UV k�E¡Gg��W HFAYADWY}*GIHFs*ADWF>
P���W�CbufWYX�HFT�T�ADCfX)XgWDAvG�k�Cfs��dHFAvG�CfX)EDJ+HFE�H �O��s�AvG�kVCFs CF�aÓ � Èpe � Ë J3HhXgWlEg��Cbars kVs � k���> ¾ >»P���W¡kVszG�WY�fX�HhGgWDU \ ¥
ADCfX)XgWDAvG�k�Cfs»�dHFAYGgCfXgESHFX)WQWDE)GgkVe¡HhG�WYU»G�C$`wW � > ¸�±uÝ > ² HFs*U ²bÝ > ²�±NÝ > ¾ �OCfX�â �X HFs�U�ã � XgWYEg}~WDAYGgk�uFWDT�£F>
¸ >(��WDADHF��EgWyCF�½G���W�Ege¡HFT�T�U�k�RwWDX)WDs�AYWDErG���H�GrW)ÐKkVE�GB`~WYGja(WDWYs EgCfelW R�U�HA?PQT@ U�kVE�G�X)kV`��*GgkVCfs*ErHFs�U G���W�U�HhG�H*J

a�W WDÐK}wWYAYG|G���HhG�Gg��W \ ¥ ADCFXgXgWYAYGgkVCfs ark�TVT�s�CFG�`wW¡�O��TVT�£ XgWYTVkªHh`�TVWlkVsG���W X)WD�fk�Cfs�Eyar��WDX)W k�G�AI��HFs��fWYE�ufWYX)£
X�HF}�k�U�T�£F>B�3u¢kVU*WDs�AYW?CF�5G��*kVEBk�E_�Fk�ufWYs `z£´Gg��W�X)WDADCFs�E)GgXg��AvG�WDU�e��nÓ � ufWDX)Eg��E	Gg��W?}�X)Cf}~WDX_GgkVelWyar�*kVAI� E)��CbarE
H$U*WD}�T�WYG�k�Cfs kVs»G��*WyT�Cba���Ó � HFs�U¦TVCba���TVk��OWvG�k�e¡WSXgWY�fkVCfs�J*WYuFWDs H��åG�WDXrHh}�}�T�£¢k�s��?G���W�\ ¥ ADCfX)XgWDAvG�k�Cfs�>
� W(��EgW6G���W��OCfT�TVCbarkVs���elWYGg��C¢U�G�C_ADCfX)XgWYAYG¶G���W(ADCf��szGgWDU?s«��e?`~WDX¶CF�:â �X È�ã � Ë k�s�Gg��kVE�XgWY�fkVCFs�>½P��*W�â �X È ã � Ë

kVszuhHFXgkVHFszGaÓ � U*kVE)GgXgk�`��*G�k�Cfs�E��OCFX�G���WQ�O��T�T<\·� E�HFel}�T�W�HFXgWQ±�G)G�WDU ark�Gg�¦H|�O�*s�AYGgkVCfs�HhT�}wCba(WDXp�jTªH�a �OCfXge²#
Ê z c \ q rzbÓ c Û³µ´ Ó �Ó � � Ó �[¶[·f¸ È ¾ Ë

ar��WDX)W�� kVE�Gg��WQ}�HFX�G�kVAYTVW	WYs�WDX)�F£ HFs*U�Ó � J¹ HFs�U<º HFX)W	�OXgWDW�}�HhX�HFelWYGgWDXgEYJ�kVs Gg��W�XgWY�fkVCfs Hh`wCbufW Ý > Ü ]QW �����
È ² > ² ]�W ����� �OCfXöã�� Ë >3P���k�E6W�ß«��HhG�k�Cfs$��HFE�`~WDWDslarkVU�WYT�£���EgWYU¡G�C�±�G5Gg��W�Ó � U�k�E)GgXgkV`*�*G�k�Cfs�E5CF�wAI��HFX)�fWDUlG�X�HhAIt¢E
U�Cbars$GgCBG��*W�TVCba(WDX3elW�HFE)��XgWYUIÓ � Å ² � Ç >+P���W�±�G)G�WDU|�O��s*AYG�k�Cfs?k�E3W)Ð¢G�XgHF}~CfTªHhGgWDU?U*C ars|GgCxÓ � Èpe � Ë Û Ý > � ]QW �����
HFs�U G���W�ADCFXgXgWYAYGgWDU¦s¢�*e?`wWYXrCF��â �X È�ã � Ë k�E�W)Ð¢G�XgHFAYGgWDU¦�OXgCfe"G���W�kVszGgWD�fXgHFT�CF�¶G���W�AY��X)uFWF>
js G���WB�O�*TVTw\·� E�Hhe¡}�T�WFJ«G���WBs¢�*e?`wWYX�CF����s*U�WYGgWDAYGgWDU®e���k�E(WYE)G�k�e�H�G�WDU¡G�C?`~WQHF}�}*XgCbÐKkVe¡HhG�WYT�£ ²5Ü - ²5Ý c â¦�X
HFs�U ² � - ²5Ý c ã � HhG ²5Ü-ÝRÝ ]�W � J�HFs�U ¾ � - ²5Ý c Hhs�U ²b¾ - ²5Ý c J�X)WDEg}~WDAvG�k�ufWDT�£fJ�HhG�Þ üRÝ ]�W � >
Þ*> P��*W·HF`~CbufW¦ADCfX)XgWYAYG�k�Cfs HhR�WYAYGgElGg��W e¡WDHFEg��X)WDelWDszG�E¡CF�SG���W¦e¡WDHFs s¢�*e?`wWYX$CF��e��l}~WDXlWYufWYszG»HFs�U

CF��G���W¡e¡WDHFs�Ó � ar�*WDs ADCfel}��*GgWDU H�G�±�ÐKWDU&\g^Ô�` > P���W TVHhGgGgWDXykVE�ADHFTVAY��TªH�G�WDU HFE�Gg��W Eg�*e CF��Gg��WVÓ � ¯oE�Ch�
² ¾



â �X È�ã � Ë J«HF`~CbufW Ý > � ]�W ����� JzCF`�EgWYX)ufWYU�k�s|WYufWYszG�E6CF�wH��Fk�ufWYs$AI��HFXg�FWDUle?��T�GgkV}�T�kVAYk�Gj£fJ U�k�u¢kVU�WYU|`«£�G���W�s«��e?`~WDX
CF��â �X È�ã � Ë # »

Ó �0¼ Û ²\ q r�½�¾ r¿6À Ó �$Á È ü Ë
@Bs WYE)GgkVe¡HhG�WrCF��Gg��WSs¢�*e?`wWYX�CF����s�U�WvG�WDAvG�WYU²ey��HFs*U¡G��*WBXgWYEg��T�G�k�s���WvR�WYAYG�Cfs¡Gg��W » Ó � Èpe�� ËÂ¼ Hhs�U�CfslG���Wey��e?��T�G�k�}�TVk�ADk�Gj£?HFXgW_Cf`*G�HFkVs�WYU�J«�OCfX�WDHFAI��Ó � Èpe�� Ë U�k�E)GgXgkV`*�*G�k�Cfs�Jfark�Gg��G��*W	}�XgC¢ADWYU���X)W	��EgWYU»kVs�Gg��WBk�s�ADT���Egk�ufW
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â¦�X È�ã(� Ë kVs Gg��W�TVCba Ó � X)WD�fk�Cfs�>5P���W�E)£¢E�G�WDe¡HhGgkVAQ��s�AYWDX�GIHFk�s«Gj£ Cfs¦Gg��WQADCFXgXgWYAYGgkVCfs kVE�WYE)GgkVe¡HhG�WYU´HhE��OCfTVT�C arEY>
� kVX)E)Gyk�Gy��HFE�`wWYWDsufWDX)k�±�WYU G���HhG�Gg��W�elW�Hhs2Ó � Hh�åG�WYX�AYCfXgX)WDAYGgkVCfs�kVE�kVs*U�WD}~WDs�U*WDszG|CF�(G���W�â¦�X È�ã(� Ë }*XgCf}~WDX
TVk��OWvG�k�e¡W(kVs$G���WSXgWY�fkVCfs$��E)WDU k�slGg��kVE6HFs�HFT�£¢Egk�EsÈdEgWYW � kV��> � Ë >3P���WYs�J*E�GIHFX�G�k�s��Qark�G��uÓ � U*kVE)GgXgk�`��*G�k�Cfs�E�HhG�±�ÐKWYU
AI��HFXg�FWDU¦e?��T�GgkV}�T�kVAYk�Gj£?�OCfX(G���WQE)��`�EgWvGBCh�½WvufWYs«GgE_ark�G���â¦�X È ã�� Ë }�X)Cf}~WDX�TVk��OWYGgkVelWS�FXgW�H�G�WDX�Gg��HFs Ý���Ü - ²5Ý  L �DÚ
È ²���Ý - ²5Ý  L �DÚ Ë J¢Gg��W	elW�HFsNÓ � kVE(ADCfel}��*GgWDU�Gg��WBEgHFe¡WSa�H�£�HFE�U�WYEgAYXgkV`~WDU�kVs � WYAYGgkVCfs � HFs�U�Gg��WBU*k�RwWDXgWYs�ADW
`wWvGja�WYWDs G���W�e¡WDHFs�Ó � uhHFT���WDES�OCfX_Gg��W��O�*TVT¶U�HhGIHhEgWYG	HFs�U·Gg��W?��k��f�®Å Eg��`�E)WYG�k�EBHFE)Egk��fs�WDU HhE	H�E�£KE�G�WYe�HhGgkVA
��s�ADWYX)G�HFkVszGj£ �OCfX?Gg��kVE|AYCfXgX)WDAYGgkVCfs�> � kVs�AYW»G���W ADCFXgXgWYAYGgkVCfs kVE$Hh}�}�TVk�WDU Cfs�T�£ GgCADHFTVAY��TªH�G�kVCFs�E?CF�SG���W elW�HFs
Ó � H�G	±�ÐKWDUe?��T�G�kV}*TVkVAYk�Gj£ Hhs�U CF��G���W|s«��e?`~WDXQCh�?â �X È�ã � Ë J�G��*W|E)£¢E)GgWDe¡HhG�k�A|��s�ADWYX)G�HFkVszGj£ HFE)EgC¢ADkVHhG�WYU ark�G��
k�G$HhRwWDAvG�E$Cfs�T�£ Gg��WDE)W¦elW�HhEg��X)WDelWDszG�EY> �GlHhe¡Cf�*s«GgE?G�CHF`~Cf�*G_Þ 5 È ²5Ý�5 Ë �OCFX?G���W»G�ChGIHFT�s«��e�`wWYX|CF�Nâ¦�X
È�ã � Ë HFs�U HhRwWDAYGgE?G���W¦H�ufWYX�HF�FW»s¢�*e?`wWYX$CF�Iâ �X È�ã � Ë HFE$H �O��s�AvG�kVCFs CF�rG���W AI��HFX)�fWDU e?�*T�G�k�}�TVk�ADk�Gj£ `«£�G���W
E�HFelWlHFe¡CF��szG�>�P��*WDEgW¡E)£¢E)GgWDe¡HhG�k�A¡�*s�ADWYX)GIHhkVszG�k�WDEyADCfe?`*kVs�WYU�k�sÆß«��HFU*X�HhGg��XgW$ark�Gg�Gg��W¡ChG���WYX�E�£KE�G�WYe�HhGgkVA
��s�ADWYX)G�HFkVszG�k�WDErU�k�EgAD�*EgEgWYU·k�s Gg��kVE�E)WDAvG�kVCFs·HFX)WQkVs�AYTV��U*WDU kVs � k��f��XgWYE ²f² G�C ² Þ*>
ü >¦P½C k�szufWDE�G�k��zHhG�WlG���W¡E)£¢E)GgWDe¡HhG�k�A�WvR�WYAYG|CF��G���W�GgX�HFAIt X)WDADCFs�E)GgXg��AvG�kVCFs }�XgC¢ADWYU���XgW¡Cfs Gg��W�W)Ö¡AYkVWYs�AY£

ADCfX)XgWDAvG�k�Cfs�J«a�W	AYCfel}�HFXgWSCf��X6XgWYEg��T�G�ark�G�� HyEgWvG�CF�¶\ ¥ WvufWYs«GgE�ar��WDX)WBG��*W_G�XgHFAIt«E�HFX)WBXgWYADCfs*E)G�X)��AYGgWDU»��E)kVs��
G���W ¥ P ¥ kVsK�OCfXge¡HhG�k�Cfs HFT�Cfs�WhJ½HhE�Cf}*}wCfE)WDUG�C G���WlU�WY�dHh��T�G �¢� Á � ¥ P ¥ G�XgHFAIt XgWYADCfs*E)G�X)��AYGgkVCfs�> � W|±�s*U
G���HhG�Gg��WQuhHFXgkVHhG�k�Cfs Cfs G���WQ±�s�HFT<ADCfX)XgWYAYG�WYU_Ó � U�k�E)G�X)kV`��KG�kVCFs»kVE�s�WY�fTVk��fkV`�T�WF>
� >�°BG���WYX?EgCf�*XgADWYE$CF�rE)£¢E)GgWDe¡HhG�k�A ��s�AYWDX�GIHFk�s«GgkVWYE?kVs�AYTV��U*W�G���W�U�WD}~WDs�U*WDs�AYW¦Ch�SGg��W X)WDEg�*T�G�E|CFs G���W k�sK�

E)GIHhs«G�HFs�WYCf��E�T���e¡k�s�CfE)k�Gj£$HFs*U�G���W_��s�AYWDX)G�HFkVszGj£�HFEgE)CKAYkªHhGgWDUlark�G��¡G���W_kVU�WYs«Ggk�±�ADHhG�k�Cfs¡HFs�U E)WDTVWYAYGgkVCfs Ch�<�fC¢CKU
kVEgCFTªHhGgWDU�Ó�ØÓ kVszGgWDX�HhAYG�k�Cfs�E?�OX)Cfe E)WDADCFs�U�HFX�£ CfX|ADT�CfEgWYT�£ Eg}�HFAYWDU WYufWYszG¡uFWDX)GgkVAYWDE�ÈdE)WDW Å � Ç Ë > P���W»±�XgE�G¡e¡H�£
HhR�WYAYG6G���WSXgWYEg��T�G�E6`wWYA�HF�*EgWB�*kV�f��WYX�TV��elkVs�CFEgk�Gj£��fk�uFWDE6��kV�F��WDX�U�WvG�WDAvG�CfX(CKAYAD��}�HFs�AY£$ar��k�AI��k�slGg��Xgs¡A�HFs�HFT�GgWDX
G���WËe���k�U�WDszG�k�±�A�H�G�kVCFs�>�P��*kVE	��HhEy`~WDWYs kVszufWYE)G�k��zHhGgWDU `z£ HFs�HFT�£¢�DkVs*� U�HhG�H EgHFel}�TVWYE	XgWYADCfX)U�WDU�HhG�U�k�R�WYXgWDszG
kVs�E�GIHFszGIHhs�WDCf�*EQTV��elkVs�CFEgk�GgkVWYED>	P���W|X)WDE)��T�GgEQEg��Cba s*C»Cf`�EgWYX)uhHF`�T�W?WYRwWDAvG�>�P���W$EgWDAYCfs�U EgCF��XgAYWlADHFs TVWDHFU G�C
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kVs�AYCfXgX)WDAYG	WYufWYszG�E)WDTVWYAYGgkVCfs HFs*U }�XgC¢U���AYW¡HhEgEgC¢ADkVHhG�k�Cfs�E_CF��G�X�HhAIt¢EQGg��HhG	�dHFthW$H²e � >yP���kVEQE)Cf��XgAYW|��HFEQ`~WDWYs
kVszufWYE)G�k��zHhGgWDU `z£´ADCfel}�HFX)kVs��lU�HhG�H�E�HFel}�T�WDErark�G��·U�k�RwWDX)WDszG	X)WÂß«��kVX)WDelWDszG�E_�OCfXBH¡�fCKC¢U�Ó�ØÓ ufWYX)G�WDÐ×Å � Ç >BP���W
XgWDE)��T�GgEr�fk�uFWQE)£¢E)GgWDe¡HhG�k�A�uhHFX)kªHhGgkVCfs*E�Ege¡HFTVT�WDX6G���HFs ��5 Cfs¦Gg��W�CbufWDXgHFTVT<s«��e�`wWYXSCh��â¦�X È ã�� Ë >
¸ >3P���W_��s�AYWDX)G�HFkVszGj£lCfs$G���WSADCFXgXgWYAYGgkVCfs¡kVE�U�kVE�G�X)kV`��*GgWDUlkVslU�k�RwWDX)WDszG6a�H�£¢E(�OCfX6U�k�R�WYXgWDszG6Cf`�E)WDX�uFHh`�TVWYED>5@BE

HlAYCfs�EgW�ß«��WDs�AYWFJ�Gg��WykVszG�WY�fX�HFT<Ch�+G��*W�AYCfXgX)WDAYGgWDU U*kVE)GgXgk�`��*G�k�Cfs»CF�5WDHFAI�´uhHFX)kªHF`*TVWQkVErU�k�R�WYXgWYs«GD> � CfXrW)Ð*HFel}�T�WFJ
G���W�GgCFGIHFT*s¢�*e?`wWYX5CF��â �X È�ã � Ë W)Ð¢GgX�HFAvG�WDU$�OXgCFe G��*W�kVszG�WY�fX�HFTKCF�~G���W�AYCfXgX)WDAYGgWDUuÓ � U�kVE�G�Xgk�`��*GgkVCfs?e¡H�£�`~W�ufWYX)£
U�k�RwWDX)WDszGQ�OXgCfe G���HhGQW)Ð¢GgX�HFAvG�WDU �OXgCFe Gg��W|e?��T�G�kV}*TVkVAYk�Gj£»U*kVE)GgXgk�`��*G�k�Cfs�>Qjs }�HFX�G�k�AD��TVHFXDJ�HFE	U�k�EgAD�*EgEgWYU k�s·G���W
}�XgWvuKk�Cf��EQE)WDAYGgkVCfs�J�Gg��WvÓ � ADCfX)XgWYAYG�k�Cfs ��HFEQ`~WDWYs�Cf`*EgWDX�ufWYU�G�C `~W|��s�X)WDTVkVHF`�T�W��OCfXxÓ � � � Ý >,� ]QW �4��� ar�*WDXgWH·TªHFX)�fW�}�HFX)G|Ch��G���W<e � ADXgCFEgE���EgWYAYG�k�Cfs TVk�WDEYJ3EgC Gg��HhG�Gg��W HFX)W�H·��s*U�WDX?Gg��W U�k�E)G�X)kV`��KG�kVCFs e¡Hb£`~W Eg�*`¢�)WDAvG
G�C TVHFXg�fWy��s�AYWDX�GIHFk�s«GgkVWYED>y]Qk�ufWYs·G��*kVEDJ~a�W���EgW?Gg��W��fT�Cf`�HFTxÈdk�szG�WD�FX�HhGgWDU Ë ADCfX)XgWDAvG�k�Cfs·�OXgCFe Gg��W R�U�HA?PQT@ \ ¥
HFE|H ADCFXgXgWYAYGgkVCfs �dHFAvG�CfXy�OCfX�Gg��W�G�ChGIHFT(s¢�*e?`wWYX?CF�Iâ¦�X È ã�� Ë > � W X)WDs�CfX)e�HhTVkV�YW¡WDHFAI� U�kVE�G�X)kV`��*GgkVCfsG�C Gg��kVE
s¢�*e?`wWYX G�C ar��k�AI��a(WHhGgGgXgkV`*�*G�W H üRÝ�5 E)£¢E�G�WDe¡HhGgkVA ��s�AYWDX)G�HFkVszGj£F> P���kVE uhHFT���W kVE»U*WYG�WYXgelkVs�WYU�HFE G���W
e�H$ÐKk�e?��e U�k�R�WYXgWDs*ADW	G���HhG�a�HFE��OCf��s*U»`wWvGja�WYWDs G���W	�FTVCf`�HhTwAYCfXgX)WDAYGgWDU s«��e?`~WDX�Ch��e � HFs�U Gg��W	kVszGgWD�fXgHFTwCh�
HFsz£ ADCfX)XgWDAvG�WYU U�kVE�G�X)kV`��*GgkVCfs�> � ��AI� ��s�AYWDX�GIHFk�s«Gj£ X)W'%�WYAYGgE	Cfs G���W�â¦�X �ÍÌ X�HhGgkVCfErHhs�U·Cfs¦G���W�HF`�E)CfTV�KG�W�EgADHFTVW
CF�<G���W_X�HhGgkVCfE(CF�<G��*WBelW�HFs s«��e�`wWYX�CF�aâ¦�X È ã�� Ë G�C�Gg��W	AI��HFX)�fWDU»e���T�GgkV}�T�kVADk�Gj£�}*TVCFG)G�WDU�kVs � k��f��X)WDE ² �yG�C ¾-Ý >
P+HF`*TVWQg)�X)WD}~CfX)GgE_H|E)��e¡e¡HFX�£ CF�+HFTVT~G���W�E�£KE�G�WYe�HhGgkVA���s�AYWDX�GIHFk�s«GgkVWYESU*kVEgAY��EgE)WDU�>

��¹Â¹bº æV»�æmè��|+
¹$+�½Vé~+
À�è
¼4+
æ�º ½më�Î*Ï0Ð�í*Î
@BT�T�U�HhGIH }�X)WDEgWYszG�WDU HhXgW Eg��`«�)WDAYG¡G�C2Ó �Ñ� Ý > � ]QW �4��� Hhs�U ü õ]üf
 ² XgW�ß«��kVX)WDelWDszG�EYJ�HFE$Eg}~WDAYk�±�WYU kVs

� WDAvG�kVCFs�g)IJ*Hhs�U»HFX)WBADCFXgXgWYAYGgWDU��OCfX(HFAYADWD}KGIHFs�AYWQHFs�U¡ufWDX�G�WDÐ¢�m±�s�U�k�s��|W�ÖlAYkVWDs*AY£f> � £KE�G�WYe�HhGgkVA_��s�ADWYX)G�HFkVszG�k�WDE
HFXgW|s�ChG�kVs�AYTV��U�WYU W)ÐKADWY}*G�ar��WDX)W¡WDÐ*}*TVkVAYk�GgT�£¦E)G�HhG�WYU�>?P½HF`�TVW|SEg�*C arE�G��*WlXgH�a HFs*UAYCfXgX)WDAvG�WDUs«��e?`~WDX)EyCh�
â¦�X È�ã(� Ë EgWYTVWDAvG�WYU�k�s Cf��X	±�U��*ADkªHhT3XgWY�fkVCfs �OCFXBG���W|�O��T�T5\·� EgHFe¡}*TVW|HFEQa(WDT�T5HFE	�OCfXBGg��Wg� !��D, HFs�U Gg��W|� &-* á
E�HFel}�TVWYED>3P��*WBADCFXgXgWYAYGgWDU elW�HFs¡s«��e?`~WDX6CF�	â¦�X È ã�� Ë }wWYX(WvufWYs«G�kVs�WDHFAI� EgHFe¡}*TVWrkVE(HFTVE)C�E)��Cbars ñ E�£KE�G�WYe�HhGgkVA
��s�ADWYX)G�HFkVszG�k�WDESHFX)WQkVs�AYTV��U�WYU�>
js � k���> ¸ �OCfX?Gg��W�â �X HFs*U k�s � kV��>	Þ �OCfX?Gg��W�ã � J6G���W s�CFXge¡HFTVk��DWDU e���T�GgkV}�T�kVADk�Gj£ CF�uâ �X È�ã � Ë �OCfX?G���W

\·�BJ/� !��D, HFs�UÄ� &-* á�WvufWYs«GgE	kVESEg�*C ars·EgWD}�HFX�HhGgWDT�£»�OCfXSGg��W Ù Ú�Û ²5ÜRÝRÝ ]�W � ÈOEgCfT�kVU¦E)£¢e?`~CfTVE Ë HFs�U Þ ü-Ý ]QW �
ÈdCf}~WDs E�£¢e?`wCFTVE Ë U�HhG�H*>5P���W	}�X)Cf`�HF`*kVTVk�Gj£|CF��}�X)CKU*��ADk�s��?Cfs�W_CfX�elCfX)W�ã � kVE�T�Cba�WYX�G���Hhs�G���WBWÂß«��k�uhHFT�WDszGsâ �X
}�XgCf`�HF`�kVT�k�Gj£FJKHhs�U»G���WQU�k�R�WYXgWYs�ADWQk�s�ADX)W�HFE)WDE�ark�Gg�²e���e?��T�G�k�}�TVk�ADk�Gj£F>½P��*kVE�`~WD��H�u¢kVCFX�kVE�elCfX)W	}�XgCFs�Cf��s�AYWDU¦kVs
G���WsÚ�Ò�Ó�Ô3Eg�*`�E�HFel}�T�WF>3P���WrX)WDEg�*T�G�E6Eg�*C ars¡kVs � k��f��XgWYE ¸ Hhs�U_Þ*Jzark�G��|Gg��WDk�X6E�GIHhGgkVE�G�kVADHFT*WYXgX)CfXgEYJ*HFX)W�XgWY}wCfX�G�WYU

² Þ



kVs P+Hh`�TVWQ � >
P���W�kVszuhHFXgkVHFszG	Ó � k�s�ADT���Egk�ufW	U�k�E)GgXgkV`*�*G�k�Cfs�E�Ch��â �X HhXgWQEg�*C ars¦kVs � kV�f�*XgWDEÕ�|HFs*U Ü HhG�G��*W	Gja�C$WDs*WDXg�FkVWDE

�OCfX?G���W»�O��T�Tr\·�BJ�Ú�ÒtÓ]Ô|Hhs�ULÖ�×��tz E�Hhe¡}�T�WDEY> =QHhGIH HFX)W¦s*CfXge¡HFTVk��DWYU G�C G���W s«��e?`~WDX$CF�_WYuFWDszG�E¡kVs W�HhAI�
E�HFel}�TVWh> � kV�F��XgWYE � Hhs�U ²bÝ E)��Cba Gg��W�E�HFelWQÓ � U*kVE)GgXgk�`��*G�k�Cfs�E��OCFX�G���Wuã��b>
P���W|U�WY}wWYs�U�WDs*ADW$CF�5G��*W�â¦�X HFs�U�ã(��H�ufWDXgHF�fWvÓ � JwA�HFT�AD��TVHhG�WYU HFE	U*WDEgAYXgk�`wWYU kVs �öß�>öÈ ü Ë JwCfs G���W�WYufWYszG

AI��HFXg�FWDU$e?��T�G�kV}*TVkVAYk�Gj£�k�E3Eg��CbarslkVs � k��f��X)WDE ²f² � ²�ü È ²5ÜRÝ-Ý ]�W � Ë HFs*U ² � � ² Þ�È�Þ üRÝ ]QW � Ë >fP���W�elW�HhsuÓ � Ch�
}�Xgk�e�HFX�£lAI��HFXg�FWDU G�XgHFAIt«Ere¡WDHFEg��X)WDU»k�s�G���WQEgHFelW	}���HFE)WQEg}�HhADWQXgWY�fkVCFs�J*HhE�}���`�T�kVE)��WDU»k�sÏÅ � Ç J�k�E�HFT�EgC|E)��Cbars
�OCfX3ADCFe¡}�HhXgkVE)Cfs�> � CfX+G��*WIâ¦�X U�HhGIHFE)WYGDJ¢k�s?G���W�X)WD�fk�Cfs|X�Hhs��fkVs*�B�OXgCfe Ý > � G�C Ý > Ü ]�W ����� JfGg��W�ADCFXgXgWYAYGgWDUlU�HhGIH
}wCfk�szG�EyHFXgWlHFE)Eg��elWDU G�C¦TªH�£ CFs H»AD�*X)ufW¡CF�6�OCfXge È ¾ Ë W)Ð¢G�XgHF}~CfTªHhGgWDU �OXgCFe G���W|±�GyG�C»Gg��W¡elW�HhEg��X)WDUU�HhGIH
}wCfk�szG�E5kVs|Gg��WrXgWD�FkVCfsIÓ �n� Ý > Ü ]QW ����� ÈOU�WYG�HFkVT�E5CF�wGg��WrADCfX)XgWYAYG�k�Cfs$}�XgC¢ADWYU���X)WBHFX)WrU�WDE)ADXgk�`wWYU¡k�s � WDAvG�kVCFs � Ë >
�_CFGgWFJ+Gg��HhG�ark�G�� Gg��W t«kVs*WDe¡HhG�k�A�HFT�EgWYTVWYAYG�k�Cfs �*EgWDU k�s�G��*kVE?Hhs�HFT�£¢E)kVEDJ+s�C WYuFWDszG�E|ark�G���Ó � È�ã�� Ë ��² ]QW �����
a�WYXgW$Cf`�E)WDX)uFWDU�> � CfX_G���W|elW�HFE)��XgWYe¡WYszG�CF�

»
Ó �0¼ J�a(W|±�GQG��*W|Eg}~WDAYGgXg��e kVs G��*W|XgWD�FkVCfs CF��Ó �C� ² > ² ]QW �����

��Egk�s��$�öß~>�È ¾ Ë Hhs�U W)Ð¢G�XgHF}wCFTªHhGgW	U�Cbars¦GgCvÓ � Û Ý > � ]QW �4��� > � WQU�WY±�s*W�Gg��W » Ó �0¼ HFE�Gg��WQelW�HFs»uhHFTV�*W	CF��G���W
±�GgGgWDU �O��s�AvG�k�Cfs�> P���k�E?U�WY±�s�k�GgkVCfs k�E?HFU*Cf}*G�WYU kVs CfX)U�WDX�G�C AYCfe¡}�HFXgW�Gg��W

»
Ó �0¼ ark�Gg� G���HhG�CF�Iâ¦�X HFs�U Ch�

AI��HFXg�FWDU G�X�HhAIt¢EY>
� kV�F��XgWYE ² �QG�C ¾-Ý Eg��Cba�G���W_X�HhGgkVCyCF�<G��*WBelW�HFs s«��e�`wWYX�CF�aâ �X È ã � Ë }wWYX�WvufWDszG�GgC�G��*W	e?��T�G�kV}*TVkVAYk�Gj£�HFE�H

�O��s�AYGgkVCfs¡CF��Gg��WBe���T�GgkV}�T�kVADk�Gj£�k�G�E)WDT��p>½P���WBAI��HFXg�fWYU }�HFX�G�k�ADTVWre?�*T�G�k�}�TVk�ADk�Gj£m\ ^Ô�` a�HhE�AI��CfE)WDs HFE6G���WSXgWv�OWDX)WDs�AYW
uFHhXgkªHh`�TVW�GgC Hhs�HFT�£¢�YWe���}�X)CKU*��AYGgkVCfs�> P���W¦XgWDHFEgCFs �OCfX|Gg��kVE|AI��CFkVADW¦kVE|`�HFEgWYU Cfs G���W¦Cf`�E)WDX�uFH�G�kVCFs Gg��HhG
G���W	WvufWYs«GrAI��HFXg�fWYU»e?��T�G�kV}*TVkVAYk�Gj£�kVE�H��fTVCF`�HFT�WYuFWDszG�uhHFXgkVHF`�TVWrAI��HhX�HFAvG�WDX)kV�YkVs���Gg��WBar��CFTVWBe���T�GgkV}�HFX�G�k�ADTVW�±�s�HFT
E)GIH�G�W�HFs�U k�E�XgWDTVHhG�WYU G�C|G��*WQ��HFXgU*s�WDE)E_CF��Gg��WQkVszG�WYX�HFAvG�k�CfsÏÈdE)WDW�Å � Ç J�Å ²�¸$Ç J�Å ² Þ Ç Ë >�@_E�kVs G��*WyADHFEgW�CF�¶AI��HhXg�fWYU
}�HFX)GgkVAYTVWDEYJ«}wCfE)Egk�`�TVWSs�WYa E�G�X)��AYGg��XgWYE�kVs$G���WNe��(±�s�HFT~E)GIH�G�WSADCfX)XgWDTVHhG�k�Cfs�E5a(Cf��TVU¡`wW_W)ÐK��k�`�k�GgWDU HhE�H��O��s�AYGgkVCfs
CF�C\ ^Ôa` >5P���WBU�WD}~WDs�U*WDs�AYWQCF�<G���W	HbuFWDXgHF�fWxÓ � CFs e?��T�G�kV}*TVkVAYk�Gj£FJF�OCfX�WDÐ*HFe¡}*TVWFJ¢XgWYe�HhkVs�E6��s�WDÐ*}*TªHFk�s�WDU»k�s HFsz£
CF�½Gg��W�AD��X)XgWYs«G_elCKU�WYTVEY>

(Vº ¿�ëtØ]ë�Ù.Ú�ë�Ù�î�ë{ï�Ù�Ûö� í�ê�ð�ë�Î)ê�ï�ÐÜÚ
�GB��HFE_`~WDWYs XgWYe�HhXgtFWYU·k�s¦Gg��W�}*XgWYu¢k�Cf��ESEgWDAvG�k�Cfs�ErG���HhGSG��*W�k�U�WDszG�k�±�A�H�G�kVCFs¦Ch��Ú�Ò�Ó�Ô�HFs�UnÖ�×��tz�WvufWDszGgE	kVE

WDEgE)WDszG�kVHFTVT�£ H$e�HhG)G�WYXSCh�3U�Wv±�s�k�GgkVCfs�>(js¦CfXgU*WDXrG�ClkVszufWYE)G�k��zHhGgW�Gg��WyEgWDs*Egk�Ggk�u¢k�Gj£ CF�+Gg��W�Hh`wCbufW�XgWYEg��T�G�E�G�C$G���W
G���W	AYTV��E�G�WYX�WDs�WYXg�F£¡G���X)WDE)��CfTVU»�*EgWDU»GgC|EgWD}�HFX�HhGgWNÚ�Ò�Ó]Ô6Hhs�U²Ö�×��tz$WYufWYszG�EDJ�Gg��WQHFs�HhT�£¢Egk�E���HFE�`wWYWDs XgWY}wWDHhG�WYU
AI��HFs��fk�s��|G���WuÊ � G���X)WDEg�*CfTVU»�OXgCFe ² > ² G�C ü > Ý ]�W � >�@_T�G��*Cf���f��J�HFE�W)ÐK}~WDAYGgWDU�J�Gg��W���kV�f�*WDX�Gg��XgWYEg��CfT�U»uFHhTV��W
kVs�%��*WDs�AYWDE$G���W¦�fTVCF`�HFT�E�GIHhGgkVE�G�kVAYE$CF�_Gg��W�Ú6ÒtÓ]Ô?HFs�UÝÖ�×��tz�AYCfe¡}~Cfs�WYszG�EDJ�k�G$}�X)WDEgWYX)uFWDE¡Gg��W¦Eg��HF}~WDElCF�SG���W
kVs�AYTV��E)k�ufW�Ó � U�kVE�G�X)kV`��*GgkVCfs*E�HFs*U�G���WQAI��HFX�HFAvG�WYXgkVE�G�k�ADE�Ch�¶Gg��W�Ö�×���z$HFs*U G���WuÚ�ÒtÓ]Ô�E�Hhe¡}�T�WDEYJ�HFs�U�k�G�U*CKWYE�s�CFG
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AI��HFs��fW_G���WQE)��HF}~W	CF�<G��*W	ADCfX)XgWYTªHhGgkVCfs�EY> � k�Gg��G��*W	s�WYaûÊ � G���X)WDEg�*CfTVU Gg��WB�OX�HhAYG�k�Cfs CF�aâ �X }wWYX�WYuFWDszGSXgkVE)WDE
`«£¡G���WQEgHFelWQHFelCf��szG�J�HhXgCf��s*U üRÝ�5 J*k�s G���W	Gja(C$E�HFel}�TVWYED>5P���k�E�elW�HFs�E�Gg��HhG�Gg��WQX�H�G�kVC�CF��G���WQXgHhG�W	Ch��â �X
kVs�Ú�Ò�Ó]Ô(WYuFWDszG�ESG�C|G��*WyEgHFelWyXgHhG�WQk�s®Ö�×��tz¡WvufWDszGgEBkVE�s*CFGSkVs�%��*WDs�AYWDU¦`«£»Gg��W���kV�F��WDX�Gg��XgWYEg��CfT�U�>
ÁNº æmÙ.)cÐßÞ�Î*àÜÎu¿£àÜÎDîÍÏ.Î�Î*à�ï�Ù
� CfelW¡E)kVel}�TVW|CF`�EgWYX)uhHhG�k�Cfs�EyA�HFs�`wWle¡HFU�W¡HF`wCF�*GyP+HF`*TVW$I>»P���W¡�OXgHFAYGgkVCfs CF��G���W$G�CFG�HFTxâ¦�X Gg��HhGy�dHFTVT�E

kVszG�CyG���WvÚ6ÒtÓ]Ô5E)��`�EgHFe¡}*TVWBk�E(XgHhG��*WDX�E)e�HhTVTmJzXgHFs��fk�s����OXgCfe"HF`~Cf�*G üRÝ�5 HhGxÞ üRÝ ]�W � GgC|HF`~Cf�*G ²5Ü�5 HhG ²5ÜRÝRÝ
]�W � È ²���5 Hhs�U ²bÝ�5 �OCfXuã � XgWYEg}~WDAvG�k�uFWDT�£ Ë > P���WlADCfX)XgWYAYG�WYU elW�HFss«��e?`~WDXyCF�sâ �X }�X)CKU��*ADWDU�}wWYX�WYufWYszG
kVs»G���W	�O�*TVT�\·� E�Hhe¡}�T�W	kVErHh`wCf�KGmÈ Ü >�Þ ±y¾ > Þ Ë 5 HhG�Þ üRÝ ]�W � HFs�UÆÈ Ü > Ü�±y¾ >�Þ Ë 5 H�G ²5ÜRÝRÝ ]QW � ÈdX)WDE)}wWYAYG�k�ufWYT�£
È ü >�� ±|² > ² Ë 5 Hhs�UåÈ � > ü�±$² > Ý Ë 5 �OCfX?ã(� Ë >
P���W�â¦�X �ÍÌ ADX)CfEgEp�jE)WDAYGgkVCfs¦X�H�G�kVC�e�H�£ `~WQCf`*G�HFkVs*WDU `z£ ±�GgGgkVs��?Gg��WVâ¦�X HFs�U AI��HFX)�fWDU¢��G�XgHFAIt k�s«uhHFX)kªHFszGaÓ �

U�kVE�G�Xgk�`��*GgkVCfs�E�k�s¡G��*W	H�uhHFkVTVHF`�TVW�Ó � X�HFs*�fWBHhs�U W)Ð¢GgX�HF}~CfTªH�G�kVs*��Gg��W_±*GgG�WYU��O��s�AvG�k�Cfs�E�U*C ars¡G�C�Gg��WBelkVs*kVe?��e
Ó � uhHFT���WF>7P���kVE X�H�G�kVC k�E¦WvuhHFTV��H�G�WDU�`~CFG����OCfX�Ó � Õ À · Û Ý ]�W ����� HFs�U Ó � Õ

À
· Û Ý > � ]QW �4��� > � k�G��0G���WHF`wCbuFWBG�WYAI��s�k�ß«��WhJ�H�X�H�G�kVC�CF� Ý > ²bü�±uÝ > Ý � Èdk�s�ADT���U�kVs*��G��*W	E)£¢E)GgWDe¡HhG�k�AB��s*ADWDX�GIHFk�szGj£ Ë H�GsÙ Ú�Û ²5ÜRÝ-Ý ]�W � HFs�U

Ý > ²bÜ�±NÝ > Ý(¸ HhGQÞ ü-Ý ]QW � k�E�Cf`*G�HFkVs*WDU��OCfX�Ó � Õ À · Û Ý > � ]QW �4��� >5P���W	EgHFelW	X�HhGgkVCy�OCfX]Ó � Õ
À
· Û Ý ]�W ����� J¢�fk�ufWDEÝ > ² � ±NÝ > Ý(¸ HhG Ù Ú�Û ²bÜRÝRÝ ]QW � HFs�U Ý > ²���±uÝ > Ý Þ HhGNÞ üRÝ ]QW � ÈdP½HF`�T�W|g Ë >lP��*WDEgWlTªHhE)GQelW�HFE)��XgWYe¡WYszG�E�HFXgW

ADCfel}�HhGgkV`�T�W$ark�G��G���W¡}�XgWvuKk�Cf��E ¥ = � XgWYEg��T�G�E=Å ² � Ç J½Gg��Cf���F� HFXgW¡EgT�kV�f�zG�T�£ ��k��f��WDX�HhG Ù Ú�ÛÒÞ üRÝ ]QW � >½js
P+HF`*TVWB)IJ*G��*W	ADCfX)XgWYEg}~Cfs�U�k�s���uhHFTV�*WDE��OCfX6G���WIÚ6ÒtÓ]Ô(HFs�U²Ö�×��tz$E)��`�EgHFe¡}*TVWDE�HFXgW	X)WD}~CfX)GgWDU�>5�G�kVE�X)WDe¡HFXgt�HF`*TVW
G���HhGvâ �X �ÍÌ X�HhGgkVC|kVErHh`wCf�KGSGja(C$G�kVelWDE�TªHFX)�fWDX�k�s�Ú�ÒtÓ]Ô6G���HFs¦kVs¦\´��WvufWDszGgED>
� G��*U�kVWYE?CF��G��*W }�XgC¢U���AvG�k�Cfs CF�rE�G�XgHFs��fW }�HFX)GgkVADT�WDE�â¦�X HFs�UÉã(�?kVs }�XgCFGgCfsK�jHFszG�kV}*XgCFGgCfs k�s«GgWDXgHFAYGgkVCfs�E�HhG

U�k�RwWDX)WDszG Ù ÚQHFX)W	U�WYEgADX)kV`~WDU»k�s ¤ Wv�p>�Å ²5Ü8Ç HhG Ù Ú�Û ¸ � Ý ]QW � Hhs�U Å ²á�8Ç H�G ¾-ÝRÝ HFs�U �RÝRÝ ]�W � >¢js ¤ Wv�OED>�Å ² � Ç J
Å ¾-Ý$Ç J�Å ¾K²�Ç J�XgWDE)��T�GgEBH�GuÙ Ú�Û ²bÜRÝRÝ ]�W � HhXgWy}�XgWYEgWDszGgWDU�> ¥ Cfel}�HFX)kVEgCFs ark�G��´Cf��XrXgWYEg��T�G�ESkVErXgWYE)G�X)kVAvG�WDU¦G�C$G���W
�O��TVTw\·� EgHFel}�TVWYE ñ �O�*X)G��*WDXgelCfX)WFJ¢k�G(Eg��Cf�*TVU `~WBs�ChG�WDU¡G���HhG���WDX)W	s�C|Hh`�EgCfT��*G�WSADX)CfEgEp�jE)WDAYGgkVCfs*E�HFXgW_}�XgCbu¢kVU*WDU�>
¥ Cfe¡}�HFXgk�EgCfs ark�G�� ¤ Wv�OED>�Å ²5Ü$Ç �)Å ¾-Ý8Ç HhTVEgC X)WÂß«��kVX)WDE$GIHFt«k�s�� kVszG�CHFAYADCf�*s«GlG��*W¦U*k�RwWDXgWYszGNÓ � HFs*U õ X)WD�fk�Cfs�E
EgWDT�WDAvG�WDU�>
@ U*kVXgWYAYG(ADCfel}�HFX)kVE)Cfs$CF��G��*W_k�s«uhHFX)kªHFszG�Ó � U�kVE�G�Xgk�`��*GgkVCfs$CF�]â¦�X A�Hhs�`~W_U�CFs�WSark�G�� ¤ Wv�p>�Å ² � Ç >3P��*WDXgWSG���W

Ó � U�k�E)G�X)kV`��KG�kVCFs´CF�"â �X kVEr±�GgGgWDU·GgC�G��*W��O��s�AvG�k�Cfs�HFT�}~C a(WDXp�jTVHba �OCfXge CF���öß�>�È ¾ Ë Jw±�ÐKkVs*�¡G��*W�}�HFXgHFelWYG�WYX�Ó �
G�C ² > ü ]QW �4��� >5P���W�H�ufWDXgHF�fW Ó � kVE�ADCFe¡}��KG�WDU �OXgCFe7G��*Wy}�HFX�HFelWYGgWDX)ESCh�½Gg��WQ±�GSHFE$#
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� k�G�� G��*W¡s�Wva kVs*ADXgWDHFEgWYU E�GIHhGgkVE)GgkVAYE�Hhs�U TVHFXg�fWYXnÓ � XgHFs��fWhJ¶Gg��Wl±*Gyark�G��G���WuÓ��y}�HFX�Hhe¡WvG�WDXQ±�ÐKWYU�J+ar��k�TVW
²5Ü



�fk�u¢kVs*� H X)W�HFE)Cfs�HF`*TVW·U*WDEgAYXgk�}*G�k�Cfs CF�	Gg��W�Ó � E)}wWYAYGgXg��e kVs G���W T�Cba���Ó � X)WD�fk�Cfs�J�U*CKWYE s�CFG�U�WDE)ADXgk�`wW¦G���W
U�HhGIH¡HhG_��kV�f�*WDX�Ó � >��GB£¢kVWYTVU�E_H Ó � ADCfel}�HhGgkV`�T�W	ark�Gg�´G��*W�}�X)WYu¢kVCf�*EBCfs�W{ÈdE)WDW�P½HF`�T�W � Ë `*�*GBark�G�� HlTªHFX)�fW} n ú$\o��� �«� ���M>3P���WQ`~WDE�G�±�G�GgC?Cf��X�U�kVE�G�Xgk�`��*GgkVCfs�ÈdEg�*C ars k�s � kV�F��XgWYE��yGgC ²5Ý �OCfX6G���WuÚ�ÒtÓ]Ô6HFs�U¦\´� E�HFel}�TVWYE Ë
kVE�CF`*GIHFk�s�WDU¡ark�G��¡G���k�E(�OCfX)e ar�*WDs¦HFTVT�Gg��XgWYWQ}�HFX�Hhe¡WvG�WDX)E�HFX)WQHFT�TVCba�WYU¡GgC�uhHFX)£l�OXgWYWDT�£�HFs�U¡G���WB±*G�XgWY�fkVCfs¡kVE
XgWDE�G�X)kVAYGgWDU GgCVÓ �&� ² ]�W ����� >	@ Eg�*e¡e¡HFX)£¦CF�5Gg��W?X)WDEg�*T�G�EBkVEBX)WD}~CfX)GgWDU k�s P½HF`�TVW � >QP���W�e¡WDHFEg��X)WDelWDszG�E
XgWD}~CfX�G�WDU¦kVs ¤ WY�OEY>]Å ²5Ü�Ç �DÅ ¾¢²ÂÇ a(WDXgWyU�Cfs*W�H�GrU�k�RwWDX)WDszGSWDs�WYXg�fk�WDESHFs�U¦kVs U�k�R�WYXgWDszGr}���HFEgWyEg}�HhADWyXgWD�FkVCfs�EY>
� XgCfe Cf�*X `~WDE�G ±�G CF�\·� E�HFel}�TVW U�H�GIH H�G ²5Ü-ÝRÝ ]QW � È�Þ üRÝ ]QW � Ë J|G���W e¡WDHFs Ó � CF�Æâ¦�X kVE
È Ý >�� ¸�±gÝ > Ý � Ë ]QW �4��� È+È Ý >�� Ý�±gÝ > ÝRÜ Ë ]QW �4��� Ë >½P���WDE)WSuhHFT���WDE6HFX)W�Egk��fs�k�±�A�HFszG�T�£��*kV�f��WYX3G���HhslGg��W�}�XgWvu¢kVCf��E
¥ = � elW�HhEg��X)WDelWDszG�ErU���W�G�C|Gg��W���kV�f�*WDX�E)G�HhG�k�E)GgkVADE�k�s»G���W���k��f��Ó � G�HFkVT�CF�½Gg��W�U�kVE�G�X)kV`��*GgkVCfs�>
P+Hht¢k�s��¦kVszG�C¦HFAYADCf��szGyG���WlU�k�R�WYXgWDszGyADCFs�U�k�GgkVCfs*E�HFs�U G���Wle¡WvG���C¢UCF��elW�HhEg��X)WDelWDszG�J¶k�G�k�Ey}~CfE)EgkV`*TVW?G�C

ADCfel}�HFX)WBG�C$³S@ ¸ U�HhG�H�È ¤ WY�OEY>�Å ²5Ü8Ç J�Å ²á�$Ç Ë HFE�a(WDTVT ñ Cf�*X�}�XgWYEgWYs«GSelW�HFE)��XgWYe¡WYszGrkVE�HhTVEgC|�*kV�f��WYX�k�s G���k�E�A�HFE)WF>
� CFX�AYCfe¡}*TVWYGgWDs�WYEgEYJ�Gg��W¡±*G|XgWYEg��T�G�E�Ch��G���WVÓ � kVszuhHFXgkVHFszG�U�k�E)GgXgkV`*�*G�k�Cfs��OCfX�G��*W�Ú�Ò�Ó]Ô�E)��`�EgHFe¡}*TVW HhXgW»HFT�EgC
XgWD}~CfX�G�WDU¦kVs P½HF`�T�W � >5@ EgWYADCfs�U¦±�GgGgkVs��|�O��s*AYG�k�Cfs ��EgWYU´k�ErCF�½Gg��WQ�OCfXge²#
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@�G$`wCFGg� WDs�WYXg�fk�WDEDJ�a(W¦CF`*GIHFk�s H �fC¢CKU�} n ú$\���� �«� �!�¶�*EgkVs*� Gg��kVE��O��s�AYGgkVCfsûÈOEgWDW P½HF`�T�W � Ë > P���WDX)WY�OCfX)WFJ�G���W
Eg��HF}~W	CF��G���WuÚ�ÒtÓ]Ô�U�k�E)G�X)kV`��KG�kVCFs¡k�E�HFT�EgCya�WYTVT�U*WDEgAYXgk�`wWYU»`«£�HFs WDÐK}wCfs*WDszG�kVHFT~�O�*s�AYGgkVCfs ñ G���W_e¡WDHFsVÓ � Ch��G���W
±�GSkVE��fWYs�WDXgHFTVT�£�TVHFXg�fWYX�G���Hhs ar��HhGSkVE�Cf`*G�HFkVs*WDU ��Egk�s��¡��ß�>�È ¾ Ë > � CFXnã � J�H$E)£¢E�G�WDe¡HhGgkVA�HhTVT�£¡��k��f��WDX�elW�Hhs�Ó �
G���HFs»ChG���WYX�W)ÐK}~WDX)kVelWDszG�ErHhG�WÂß«��k�uFHhTVWDszG�WDs�WYXg�F£�kVE�CF`*GIHFk�s�WDU ÈdADCFe¡}�HhXgW_ark�G�� ¤ WY�OEY>�Å ²��$Ç HFs�UÏÅ ¾-Ý$Ç Ë >5js Gg��kVE
A�HFE)W HFE�a�WYTVT�J3\·��U�HhG�H´A�Hhs `~W�WÂß«��HhTVT�£·a�WYTVT5±�GgGgWDU `z£ �OCfX)e È ¾ Ë HFs�U�`z£ Hhs W)ÐK}~Cfs�WYs«GgkªHFT5�O��s*AYG�k�Cfs�>»@
Eg��ele�HhX)£ Ch�½Gg��WDE)W�X)WDEg�*T�G�Erk�E�kVs P+Hh`�TVW � I>
P���W|kVs*ADXgWDHFEgW|Ch�5G���W|elW�HFs�Ó � ÈdADCFe¡}��KG�WDU HhE	kVs �öß�>öÈ ü ËÍË Ch�5G���W|Cf`*EgWDX�ufWYU×â¦�X HFE	H¡�O��s�AvG�kVCFs CF�5G���W

WYufWYszG AI��HFXg�FWDU0e?��T�G�k�}�TVk�ADk�Gj£�kVE�HFT�a�H�£¢E�TªHhXg�fWYXlGg��HFs Gg��HhG Ch��AI��HFXg�FWDU G�XgHFAIt«ED>-P��*W kVs�AYXgWDHFEgW·�OCFX�ã(� kVE
WYufWYs TªHhXg�fWYXDJ�T�W�HFU�k�s��|G�C$G���W�AYCfs�ADT���Egk�Cfs G���HhGSk�G_U*WD}~WDs�U�ESCfs¦G���W�}�HFX�G�k�ADTVWQe¡HFE)EDJ~HFErW)ÐK}~WDAYGgWDU�>�@ E)kVelkVTªHhX
HFs�HFT�£KE)kVE	k�E�HFTVE)C XgWY}wCFX)G�WYU�k�s ¤ Wv�p>�Å ¾K²�Ç >?@ U�k�XgWDAvG�ADCfel}�HFX)kVE)Cfs kVEQs*CFGQ}~CfEgE)kV`�T�W|`wWYA�HF��E)W$CF��G���W$U�k�R�WYXgWDszG
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