






Æ�S¾KNHJ_[ÊtiXD�KNhnVXYEFbI^SZmbioDQM�VoP¦KNhbD�FnI]DQY^DQPb_GD�S\TW_GDQPbY^SZI]DGe°T´H\VXiXlnI]DÅK]VXMODQYG`(SZPbD�lbY^l3HJioio�w¤bKNY¥KNhnD
e3H\KNHÇ�+VoK]h±H§Ô�Sq�±FbI^SZFzSJI^KNVoSZP3HJi�h3HJÕQHJI]enY�M�SBebDGi�`7�+hbVo_[hóI]DQiXH\KNDGY/KNhnDÉh3HJÕQHJI]e:T1lbPn_GKNVoSZP±SJT+KNhnD
VXPnebVodBVXenl3HJi3DGdJDQPRK�K]VXMOD�KNS/VyKNY�_QS d\HJI]VXH\KNDGYE²¨Ô�Sq�â²æ� é s ~J¶]¶�x-fgF�DQ_QVy¤3_qH\iXio�J`tiXDGK5ôìm�D=K]hbDcT´H\VXiXlnI]D�KNVoM�D
HJPbe¹õ±m�D=K]hbD�_GSZI]I^DQY^FzSZPnebVXPbu/öp÷w�cINHJPbenSZM�dZDG_GKNSJI�SJTj_GS dJH\I]V�H¢KNDQY�SZI�FbI]DGebVX_�KNSZI^YQx-vcY]Y^lbM�D=KNh3H¢K
øbù ²1Â^¶�úRK]hbDchbHJÕqHJI^e�T1lbPn_GKNVoSZPOSJT"ô�uJVodZDGP¹õ±û¿ü/H\K�KNVXMOD�Â·útVXY5I]DGi�H\K]DQe¡KNSÄüÅdBV�H¥KNhnDcYLK[HJPbebHJI]eÉÔ�S �
FbI^SZFzSJI^KNVoSZP3HJizh3HJÕQHJI]ebY+MOSgenDQi

øbù ²1Â^¶5û ø3ý ²1Â^¶LÁGþZÿ � ù ú ²æ� � � ¶
�+hbDGI]D ø3ý ²1Â^¶WVoY�H/_GSZM�FniXDGK]DQiy��lnPbY]F�DQ_GVo¤3DGe¹T1lnPb_GK]VXSZPÉS\T<ÂWHJPne�� ý VXY�KNhbDEdJDQ_GK]SZI�SJTjK]hbDElbPbÊtPbS �+P
I]DGuZI]DGY]Y^VXSZP�F3HJINH\M�D�KNDQI^YQx�v=T�KNDGI=¤bK^KNVoPbuOK]hbDÄe3H\K[H¡�+VoK]hwK]hbD�Ô�Sq�wMOSgebDGi�²L�Zxy��¶·`�Y^lbFbF�SZY]DÄKNh3H¢Kc�WD
HJI^D=VoPRKNDQI^DQYLKNDQeOVXP¡VoebDQPRKNVyT��BVXPbu������zKNhnD+T1lgKNlbI^D=FbH\KNVoDQPRKNY�m3H\Y]DQe�SZP�KNhbDGVXI�_GS�d\HJI^V�H\K]D�dZDG_GKNSJI]Y�ü3úZ�+hbS
¼^ioVXÊJDGio�B½�Y^lbI^dBVydZD�m�DG�JSZPbe¦Â ý úzH�I]DGi�H\K]VodZDGio�¹iXHJI]uZDpKNVoM�DÄF�SZVXPRKqxc£3SZI=VXPbYLK[HJPb_GDJ`zSZPbD�M�Hq��_GSZPbY^VXebDGI
KNhnDpT1SJiXiXS �+VoPbu�Y]D�K=SJT7_GS dJH\I]V�H¢KNDEdZDG_GK]SZI]YG�	�
 û��üO��� ù ²1Â ý ¶������tú ²æ� � ~J¶
�+hbDGI]D�}��������wHJPbe�� ù ²1Â^¶/VoY¡K]hbD¾Y]lnI^dBVod\HJi�FbI^SZm3HJmnVXiXVyK»�:H¢K�KNVXMOD�ÂÅT1SZI�F3H\K]VXDQPRK]Y��+VoKNhóKNhnD
_QS d\HJI^V�H\K]D+dJDQ_�KNSZI�ü¾²1DJx�ubxo`tÂ ý ûË�¥�JDqHJI^Y�HJPne��Éûð} � êR¶�x7k7H\K]VXDGPtK]Y��+hnSZY]Dc_QS d\HJI]VXH\KND�dZDG_GK]SZIWü�� 	�

HJI^DÄD·�gFzDG_GKNDGe�K]SOm�DpiXSZPnu\��K]DQI]M#Y]lnI^dBVodJSZI]YGxWv�I]DQHJY]SJP3HJmbioDw¼^FzSJVXPRKN½�DGY^KNVoM�H¢KNSZI�T1SJI 	�
 VXY�	�
 û��üO� �� ù ²1Â ý ¶������tú ²æ� � íZ¶
�+hbDGI]D �� ù ²1Â^¶<VXY7SJmnK[HJVoPbDQeÅdgVXHcKNhnD�U�I]DGY]ioS��®DQYLKNVoM�H\K]D�T1SJI�� ù ²�Â^¶�ú�KNhbD�_GlbM�lbiXH\KNVydZD�hbHJÕqHJI^e/T1lbPb_�KNVoSZP
SJT øbù ²1Â^¶pVXPì²æ�Zxo� ¶�²´U�I]DGY]iXS ��²L�qé s ~Z¶·Ó�v�ioK]M�H\P:HJPbeÃv�PbebDGI]Y^DQP ²L� éJê r ¶�Ó! jVoP(`-£7ioDQMOVXPbu�HJPbe¬ëÃDGV
²L�qéZéJñt¶^¶�x-º»P�fgDG_GKNVoSZP�~/SJT9KNhbVoY�F3HJF�DQIG`n��D¥Y^hbS �ðK]h3H\K�KNhnVXY�DGY^KNVoM�H¢KNSZIWVXY�YLKNI]SJPbuZio��_QSZPnY]VXYLKNDGPtK�T1SJI	�
 �
v�iyKNhbSZlnuZh¦KNhbD¡ebVoM�DGPbY]VoSZP¦SJT�KNhnD�_QS d\HJI]VXH\KND/dJDQ_�KNSZIpM�H �ÇmzD�iXHJI]uJDJ`"K]hbD�SZmbY^DQI^dJDQe¬DQY^K]VXM�H\KND�	�
 _qH\P¾mzDcebDGK]DQI]MOVXPnDQeÉmR�OKNhbDcF3H\KNVoDQPRKqà�Y�DGY^KNVoM�H¢KNDQe�I]VoY]Ê¡Y]_GSZI]D ���" ü3úB�+hnDQI]D ���VXY�KNhbDcM�H¢�gVoM�lbM

F3HJILKNVXHJi"ioVXÊJDGiXVohbSgSBe�DGY^K]VXM�H\KNDET1SZI#� ý � Æ�hbVXY�lnPbVod\HJI^V�H\K]DEY]_GSZI]D\`b�+hbVX_[hw_QSZM/mbVXPbDGY�KNhbDpVoPnT1SZI]M�H\K]VXSZP
í
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HJ_GI]SZY^YWH\iXitKNhbD�_GS�d\HJI^V�H\K]DQY�SJTzH¥F3H\K]VXDGPtKQ`Rh3HJY�m�DQDGPOlnY]DQeOD��BK]DQPbY^VodZDGio�¡VoP�FbI]DGebVX_�KNVXPnu¥mbI]DQHJY^K5_QHJPb_QDGI
I]VoY]Ê¿²¨åÄHJVoi�DGKÉHJi�x ²æ� éZêZéR¶^¶�x�Æ<S:M�HJÊJD¹T1lbILKNhbDGI�VXPgT1DQI]DGPb_QDGYÉHJm�SZlnK 	�
 ú�SZPbDÇM�Hq�ó_QSZPnY^KNI^lb_GKÉH
²L�%$�&7¶c_QSZPg¤3ebDQPn_QDÃ¼^VXPRKNDGI^d\HJio½§² 	 
 ú 	�
 ¶+T1SZIEKNhbVoYEF3HJI]HJMODGKNDGI¡²1�+hnVX_[h§VXY¥H¾Y^lbmbY]D�KÄSJT('*)Q¶=Y]lb_[h
KNhbH\K¥k�I ² 	 
,+ 	�
 + 	�
 ¶#- �.$�&�ú|�+hnDQI]D�}��/&0� � � k7H\K]VXDGPtK]Y��+hbSZY^D�_QS d\HJI^V�H\K]DÄdJDQ_GK]SZI]YcT´HJiXi
VXPRK]S 	 
 HJI]D¥ioVXÊJDGio�¡KNS/iXVodJDEiXSJPbubx�äEP¾KNhnDESJKNhnDQI�h3H\Pbe(`bF3H¢KNVXDGPRKNY��WSZlbioe¾iXDQY^Y�iXVoÊJDQiy�OmzDEioSZPbu\��KNDGI]M
Y]lnI^dBVodJSZI]YÄVoT�KNhbDGVXIp_QS d\HJI^V�H\K]D�dZDQ_�KNSZI^Y�HJI^D¡VXP§KNhbD¡_QSJM�FbioDQMODQPRKpSJT 	�
 � çcS �p`7ioDGKplbYÄ_QSZPnY]VXenDQIÄH
P3H\K]lbINH\i(_qHJPnebVXe3H¢KND¥T1SZI�KNhnVXY�K»�BFzDÄSJT�VXPRKNDGI^d\HJi(DGY^K]VXM�H\KNSZIW�+hbSZY]DÄiXS �WDQI+m�SZlbPbe 	 
 VoY��üO� �� ù ²1Â ý ¶1$�2436587 �9 ù �:���tú ²æ� � ñR¶
HJPbe¹�+hbSZY^DplbFbF�DQI=mzSZlnPbe¹VXY�KNhnDÄ_GSZMOFbiXDGM�DGPtK+S\T��ü�� �� ù ²1Â ý ¶9î;2 36587 �9 ù �<���tú ²æ� � �J¶
�+hbDGI]D � 9 ù VXY�H\P±DQY^K]VXM�H\KNDGeÃYLK[HJPbebHJI]e±DGI]I]SJI/SJT �� ù ²�Â ý ¶�ú�HJPbe�2=36587�VoYÅK]hbDÉlbFbF�DQI�� }Z}3²>&�?Z~Z¶EF�DQIæ�
_QDGPRK[HJuZDOF�SZVXPRK¥SJTWKNhbD¡YLK[HJPbebHJI]e°PbSZI^M�HJi¨x�Æ�h3H\KÄVoYQ`(T1SZIpH¹uZVodJDQP°ü3ú(VoT�KNhnDOioS ��DGI¥mzSZlnPbe¬S\T�KNhnD
Y^KNHJPbe3H\I]e±_QSJPn¤3ebDGPb_QD¹VXPRK]DQI^d\HJi5T1SZI,� ù ²�Â ý ¶ÄVoY�i�HJI^uZDQIpKNhbHJP@�jú��WD¾i�H\mzDGi�K]hbVXYÅF3H\KNVoDQPRK¡HJY�HÇiXSZPnu
KNDGI]M�Y]lbILdgVydZSZIGxóäEP:KNhbD¾S\KNhbDGI�h3HJPbe(`�VoT�K]hbD¾lbFbF�DQI�m�SZlbPneµS\T=K]hbD¹VXPRKNDGI^d\HJiWVXY�m�DQioS���jú<KNhbVoY
F3H\K]VXDGPtKOVoY�PbS\K�D·�gFzDG_GKNDGe�KNS°iXVydZD¹iXSZPnub`�HJPne®�WD¦HJY^Y]VXuJPµK]hbVXYOY]lbmtá^DQ_GK�KNS§KNhbD�_QSZMOFbioDQMODQPRK¡SJT	�
 � v�Y^�BMOFnKNS\KNVX_QHJiXiy��KNhbVoYWVoPRKNDQILd\HJizhbHJY�KNhnDE_QSZI^I]DG_GK�_GS dZDQI]HJuZD¥FbI^SZm3HJmnVXiXVyK»��T1SZI 	�
 �+VoKNhÉH�ÀBADCFEG�1Á
FbI^DQebVo_GKNVoSZP(x�Æ�hbVXY=Y]VoM�FniXD¥FbI^Sg_GDQeblbI^DJ`|hbS �WDGdZDGIQ`zVXY+PbSJK+d\HJiXVoewHJY^�BMOFnKNSJK]VX_QHJiXiy��T1SZI+M�lnioKNVoFbiXD�FbI]D·�
ebVo_GKNVoSZPbY��+VoK]h�K»�WSÉSZI=M�SJI]DpebVXYLKNVoPb_GK=_QS d\HJI^V�H\K]DÄdJDQ_GK]SZI]YH��üI��Y]ln_[h¦KNh3H\K*� ù ²1Â ý ¶Wû�� � {�SZI]DGS dZDQIG`
T1SZI=FbINH\_GKNVo_qHJijY]HJMOFbiXDÄY]VoÕQDQYG`zD�dZDGP¦KNhbDÅ_QS d\HJI]VXH\KNDpdZDG_GKNSJI]YEH\I]D/PnSJK�SJP�KNhnD/m�SZlbPbe3H\I^�¹SJT 	�
 ú|KNhnD
HJm�S dZDÉFbI^Sg_GDQeblnI]D��+VyKNh:m�SZlbPnebY¾²æ�Zx�ñR¶ÅHJPbe�²L�Zx �Z¶pM�Hq�§uZVydZD�lnY�H�I]H\KNhbDGI/ebVoY^K]SZI^K]DQe:FbVo_GK]lbI]DOSJT	�
 � £3SZIÄVXPnY^K[H\Pb_QD\`�VXP:SZPnD�_qH\Y]D¾_QSJPbY]VoebDQI^DQe±VXP±fgDQ_�KNVXSJP±ín`7�WDÉY]hnS��#dBV�HÇY^VXM�lni�H\K]VXSZPâKNhbH\K�KNhnD
DQMOFbVoI]VX_QHJi"FnI]SZm3H\mbVXioVoK»�¡KNh3H¢K�²æ�Zx�ñt¶ + 	�
 + ²æ�Zx �J¶�VXY�iXDGY]Y�KNhbHJPw}nx rJr �+VyKNh§�J$K&§ûð} � éR� �
º»PÉKNhbVoY�F3HJF�DQIG`g�WD¥FbI]DGY]DGPtK�K]hbD¥_QSJPn¤3ebDGPb_QD¥m�SZlbPbenY 	 
 H\Pbe 	L
 T1SZI 	�
 út�+hbVX_[hwHJI^D�d\HJiXVoeOT1SJI

KNhnD/_qH\Y]DÅ�+VyKNhÇHJPR��PtlbM/mzDGIcSJT-FbI]DGebVX_�KNVXSJPbYQx�Æ�hbDGY]D/K»�WSÉm�SZlbPbenY�_qH\P¦mzDÄI]DQHJebVoio�¾ebVoY]FbiXHq�ZDQeÇSZP

ñ
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HOK»�WS\��ebVXMODQPbY^VXSZPbHJijFbi�H\PbDÅD�dZDGP¦T1SZI=K]hbDÄ_qHJY^D/�+VoK]hÇhbVouZh�enVXMODQPbY^VXSZP3H\ij_QS d\HJI]VXH\KND¥dZDG_GK]SZI]YGx�Æ�hbVoY
K»�BFzD�SJT�VXPRK]DQI^d\HJi�DQYLKNVoM�H\K]VXSZP°VXYÄtlbVoK]D�lbY^DGT1lbi�T1SZI/uJlbVXebVoPbuwlbY�VXP¬VXMOFbI]S dBVXPnu�F3H¢KNVXDGPRK�_qH\I]DÉH\Pbe
ebDGY]VXuJPbVXPbupT1lnK]lbI]D=Y^K]lbebVXDGY�T1SJI�Y^VXMOVXiXHJI-I]DGuZVXMODQPnYQx�ë¬D�VoiXiolbY^K]INH\K]D�KNhbD=PbD��ìFbI]SZF�SZY]HJi|lbY]VoPbu/Hpe3H\KNH
Y]D�K�T1I]SJM#K]hbDEY^K]lben��SZPÉKNI^DqH\K]VXPbuÅM�lbioK]VXFbioDcMÅ�ZDQioSZM�HÄ�+VoK]hÉºæ£-ç³îðèEU�{¦Ô�k�x�Ô�SJPb_QDGFnKNl3H\iXio�OSZlnI
FbI^SZFzSJYNHJi9VXY=_QioSZY]DGio�¾I^DQiXH\KNDGe�KNSOKNhbDÄFbI^Sg_GDQeblbI^DQY=T1SZIcY^SZiodBVoPbuOK]hbDÄ_Qi�H\Y]Y]Vo_qHJi9_QHJiXVombINH\K]VXSZP¾FnI]SZmbioDQM
�+VoK]h¹M�lbioK]Vod\HJI^V�H\K]D�FbI^DQebVo_GKNSJI]Y+HJPbewPbSZPB�»_QDGPbY]SJI]DQe�SZmbY^DQI^d\H\K]VXSZPnYÄ²M jDQD�²L� éJéZêR¶]¶·xN * ×GØÇ,�OEÙ.P*Q¾)ROHSj,Ä×UTVQp,HO�SXW�Ú¡ÙYQZS�O¥,!Ú,W�Ý¡Ú�P[QÉÙÉ×\Qp,HOKP]OÅÝ/,¡Ú¡Ù^S]W�Ú¡Ù

)�ÚOØ`_�a�Ú¡ÙbSdcâÚ¡Ùp,�aN,HO�ÙXT S(Ü¾Ù.P¹×ePwÚ�ÙfS jDGK(gðm�D�KNhbD+_QDGPbY]SJI]VXPnuÄd\HJI^V�HJmbioD�T1SZI-ô � Ô�SZPnebVoK]VXSZP3H\ibSZPÉõ�úRô�H\PbehgðHJI]D=HJY^Y]lbMODQe¡KNSÄmzD+VoPbebD��
F�DQPbebDGPRK¥SJT�DQHJ_[h¦SJK]hbDQIGxc£3SZI+ôÄ`zSJPbDÅ_QHJP¦SZPnio�¹SZmbY^DQILdZD¹²ji¦úlkO¶�ú|�+hbDGI]Dmi�û³MOVXPF� ô+úng,�túlk#ûoz²�i û©ô�¶�ú-H\Pbe�oz²qp ¶ÅVoY/KNhbD¹VoPbebVX_QH\KNSJIÅT1lbPb_�KNVoSZP(x±äElbI�ebH\K[Hâ_QSJPbY]VoY^K¡SJTrC�VXPbenDQF�DQPbebDGPRK�H\Pbe
VXenDQPRKNVo_qHJiW_QSZFbVoDQYG`J�g²ji,s�úGõ1s»úlkts1¶·únAÅû��ZúBpupup(úvCw�tú-SJT/²ji¦úGõ�úlkO¶ � Æ�hbD¹DGY^KNVoM�H¢KNSZI �	�
 VoP¿²L�Zx�íR¶ÅVoY
¼^_GSZPbY]VoY^K]DQPRKN½�T1SZI5KNhnD�Y]D�K 	�
 � fgFzDG_QVy¤3_qHJioio�J`B�WDEebD�¤3PbD�K]hbD�ebVoY^KNHJPb_QD�mzD�K»��DGDQP¾K»��S/Y]DGK]YyxËHJPneXz
VXP]' ) mR�¾ö�²>xÅúlz�¶�û FnIn{j²�x�|Xz�$}x:~^z�¶�úg�+hnDQI]DpFbIv{j²�p ¶WVXYWKNhbD¥FbI^SZm3HJmnVXiXVyK»�OSZP]' ) uJDQPbDGINH\K]DQe
mR��K]hbD¥_QS d\HJI]VXH\KNDcdZDQ_�KNSZIEõ � º�T5õµh3HJY+H�m�SZlbPbebDGe¹Y]lbFbF�SZILKq`bVyK�VXYWY^KNI]HJVXuJhtK^T1SZI^��HJI^eÉKNS¡Y]hbS �¿KNh3H¢K

ö�² �	�
 ú 	�
 ¶#��_GSZPbY^KNHJPRKc÷ó²e� ��;$<� ý �-îV� �� ý ²1Â ý ¶1$;� ý ²�Â ý ¶6� ¶L� }nú

HJioM�SZYLK�Y]lnI]DQiy�Zx5Æ�h3H\K=VoYQ`nT1SZI+H�iXHJI]uZD[C�ún�WDÅD·�nF�DQ_�KcK]h3H\K �	�
 VXY+HJioM�SZYLK�S dZDGI]i�H\FbFzDGew�+VyKNh 	#� �
Æ�SÅSZmnKNHJVXP�KNhnD=m�SZlbPnebY�T1SJI 	�
 úR�WDcM�Hq��_QSJPbY]VoebDQIWHÄY^VXMOVXiXHJI<K»�BF�D�SJTzm�SZlbPbebY�²L�Jx�ñt¶�HJPne¦²æ�Zx �J¶

�+VoK]h¦HJPÇHJFbFbI^SZFbI^V�H\K]DÅH\e¢á^lbY^K]M�DGPRK�SZPwKNhbDÅ_QlnK]SJª°FzSJVXPRK.2=3 � fgVXPn_QDm� ù ²1Â ý ¶�VXY+mzSJlbPbebDGe¦mzD�K»��DGDQP
}¡HJPbe°�Z`b�WDÅ_GSZPbY]VoebDQI=H�_QSJM�FbioDQMODQPRK[H\I^�¾ioSZu\�»ioSZuÅK]INHJPnY^T1SZI^M�H\K]VXSZP¾S\T�K]hbVXY�FbI^SZm3HJmnVXiXVyK»�Zx-Æ<S¡KNhbVoY
DQPne(`b��DÄI]D��+I]VyKND¥KNhbDpDGY^KNVoM�H¢KND �	�
 HJY��ü��JiXSZu|²q$¦iXSJu|² �� ý ²�Â ý ¶]¶^¶jî ��#" ü���iXSJu|²�$¦ioSZud��¶e� �
Æ<S�SZmgK[HJVoP¾_QSZPn¤bebDQPb_GDâ¼^m�SZlbPnebY]½�T1SZI 	�
 úbioDGK+lbY+_QSJPbY]VoebDQI�KNhnDÄFnI]SB_QDQY^YcS\T7ü�ï²´üB¶�û�C�� 587J� iXSZu|²q$¦iXSJu|² �� ý ²�Â ý ¶]¶^¶jî ��#" üH$±ioSZu|²�$ÇiXSZu|²M� ý ²1Â ý ¶^¶]¶1$<� " ý ü�� �
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º�K+VXY�Y^KNI]HJVXuJhtK^T1SZI^��HJI^eÉKNS¡Y]hbS �¿KNh3H¢K�KNhbVoY�FbI]SB_QDGY]Y+_QSJPtdJDQI^uZDQY+��DQHJÊtio�ÉK]S¡HOåÄHJlnY]Y]VXHJP¾FbI^Sg_GDQY]Y+VoP
ü � ç=S��p`3ioDGKy��²´üB¶�m�DpHJP¹DQY^K]VXM�H\KNDGe¾Y^KNHJPbe3HJI^e¹DQI]I^SZI�SJT��ï²´üB¶�únHJPbe¹iXD�K.��3��ì}nú[}���&K� �Zúbm�DpH
_QlgK^�»S\ªâFzSJVXPRK+Y]lb_[hwKNh3H¢Kq`

FbI.�|Y]lbFùl�\� �4�ï²1üB¶v?4�5²1üB¶e�����e3���-³FnIr�WVXPnTùl�U� �4�ï²1üB¶v?4�5²1üB¶e����$r��3���-A�J$K&Wú ²¨~ � � ¶
�+hbDGI]D���VoY+K]hbDpY]D�KcS\T7ü¡�+hbVX_[h¹�WD/HJI^DpVXPRKNDGI]DQYLKNDGe�VoPwM�HJÊtVXPnu�FbI]DGebVX_�KNVXSJP¹T1I^SZMwx�CEDG¤3PnDÅH�Y^DGK	 
 û���ü��RioSZu|²q$¦iXSZu3² �� ý ²1Â ý ¶]¶]¶jî �� " ü�î;C�� � 587 ��3���²´üB¶#��iXSZu3²�$¦ioSZu���¶e� � ²¨~ � ~J¶
Æ�hbDGPÇVoK�T1SZiXioS��+Y�T1I^SZM�²¨~gxy��¶WKNh3H¢K

FbI � ioSZu|²q$¦iXSZu3² �� ý ²1Â ý ¶]¶]¶jî ��#" ü�$:iXSJu|²�$¦ioSZu|²M� ý ²1Â ý ¶^¶]¶1$:� " ý ü���$rC�� � 587 ��3���²´üB¶�úq�zü���� � -A��$r& �
Æ�hbVoY=VoM�FniXVXDGYWK]h3H\K
FbI�� 	 
 + 	�
 ú[}������ �u Eû

FbI � iXSJu|²�$¦ioSZu|² �� ý ²1Â ý ¶^¶]¶jî ���" üEîKC � � 587 �e3��5²1üB¶y��ioSZu|²q$¦iXSZu3²D� ý ²�Â ý ¶]¶]¶jî�� " ý ü3ú��zü����^��ú
HJPbe

FbI ² 	 
H+ 	�
 ú[}��}�f�Ë��¶L-A�J$K& � ²¨~ � íZ¶
çcS\KND¾KNh3H¢KOK]hbD¹FbI]SJm3HJmbVoiXVoK»�¬Y^KNH\KNDGM�DGPRK�VoP ²�~gx�íR¶/VXY�d\HJioVXe±lbPnVoT1SZI^M�iy�ÃVoP`�(ú5HJPbe���3°VXY�hbDQHqdgVoio�
ebDGFzDGPbebDQPRK¡SZP¬KNhbDÉ_[hnSZVX_GD�SJTy� � £3SZIÅVoPbY^KNHJPb_GDJ`�SZPbD�M�Hq�°iXD�KH� m�D¾HwY]F�DQ_QVy¤3_ÉY^lbmbY]D�K¡SJT�KNhnD
Y]lnFbFzSJI^K=SJT<KNhbDp_QS d\HJI^V�H\K]D¥INHJPbenSZM¯dZDG_GK]SZIEõ �
Æ�S�HJFbFnI]Sq�gVXM�H\KNDEK]hbDp_QlnK]SJªâF�SZVXPRK.�e3�VoPÃ²¨~gxy��¶�`b_GSZPbY^VXebDGI+K]hbDpINHJPnebSZM dJDQ_�KNSZIC � 587 � iXSZu|²q$¦iXSJu|² �� ý ²�Â ý ¶]¶^¶1$±iXSZu|²q$¦iXSJu|²D� ý ²�Â ý ¶]¶^¶�ú �� " $}� " ý � " �

º�K�T1SZioiXS �+YWT1I^SZMïv�PbenDQI]Y^SZP�HJPbewå¥VXiXi<²æ� éZêR~J¶WHJPbe] jVoPÉDGK=HJi¨x�²æ� éZéJñt¶�KNh3H¢K�KNhbVoY�dZDG_GK]SZI�_QSZPRdJDQI]uJDQY
VXPâenVXY^K]I]VomblnKNVoSZP�K]S¹HÉM�lbiyKNVod\HJI^V�H\K]DpPbSZI]M�HJi¨`"YNHq�J`�¡#�+VoK]hâM�DQHJP§}nxÄÆ�hbD�_QS d\HJI^V�HJPb_GD�M�H¢KNI]V?�wSJT

r
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¡A_QHJP�m�Dp_QSZPnY]VXYLKNDGPtK]io�¾DGY^K]VXM�H\KNDGewmR�f¢®û £¤¥ � �¦� úV§J¨v©§(©B¨ úªC�« ¬U® úb�+hbDGI]D

� �¦� û�C �� � 7 ²1Â ý ¶H¯¦°�± �ý ö�²:²¨À�¶��³ ýq´ ² ��pú·À�¶ 7 îµ�4°;± �ý � ³ � ´ ² ��¥ú·À�¶ " ö�²:²¨À¢¶�(³ ýq´ ² ��pú·À�¶ 7 �l«J�4°�± �ý � ³ � ´ ² ��¥ú·À�¶^ö�²Ã²�À�¶�(³ ýq´ ² ��pú·À�¶ 7 �B¶Oú
§�©U¨+û�§J¨v© " û$.C ��.� � ²�Â ý ¶�«J�4°�± �ý � ³ � ´ ² ��¥ú[À¢¶Lö�²:²�À�¶�(³ ýq´ ² ��¥ú[À¢¶ 7 �tú� ³¸· ´ ²��pú·À�¶�û ¹º s¼» � oz²�i,s�� À�¶[õ ·s ÁGþ ÿ {�½ ún¾pûð}gúq�Zú²:²�À�¶5û ¹º s¼» � oz²�i,s��¿ÀZúlkts"û!��¶·ú« VXY+KNhbD�VoPRdZDQI^Y]D�S\T�KNhbDÅSZmbY]DGI^dJDQe§VXPnT1SJI]M�H\KNVoSZP¹M�H\K]I]V?�¹SJT�KNhnD/F3HJILKNVXHJi9iXVXÊ\DQioVXhbSBSge¾T1lbPn_GKNVoSZP�T1SJI

MOSgebDGi�²¨~gxo� ¶�x�Æ�htlbYQ`3K]hbD¥FbI]SB_QDGY]Y%�ï²´üB¶v?¿�5²´üB¶5_QSZPRdZDGI]uZDGYcVoP¹ebVXYLKNI]VomblnK]VXSZP�K]S ³ �¦À ù ÿ ´ÂÁÃ ³ �¦À ù ÿ ´ÂÄ ³ �¦À ù ÿ ´ ÿ¼Å�ÆÈÇMÉ ú3H\YCf� Ê �
º�Ty� VXYpKNhbD�Y]lbFbF�SZILK�SJT�õ³HJPbe:VyT�KNhnD�_QSJM�F�SZPbDGPtK/SJTEõ³VoYÅDGVoK]hbDQIÅebVXY^_QI]D�KND¦²1�+VoK]h±Hw¤bPbVoK]D

PtlbM�m�DQIcSJT5FzSJY]Y]VombiXDÄd\HJiXlbDGY[¶�SZI�_GSZPRKNVoPBlnSZlbYQ`F��_qHJP¦m�D�ebD�¤3PbDGeâmt�ÇH�Y^DGK¥SJT-iXVXPnDqHJI=_QSZPnY^KNI]HJVXPnY
SJTÄü � £3SZI¾H\Pt�'I]DQHJiXVoÕqH\K]VXSZP®SJTH¡Oú�Y^lbF ùl�U� ²L�ZúNü " ¶Ë¡H?��g²L�JúNü " ¶Ë¢¥²L�Zú]ü " ¶ " � � 587 _QHJPìmzDÇSZmnK[H\VXPbDGeìdBVXH
KNhnD�Y^KNHJPbe3H\I]e:tl3HJenINH\K]VX_�FnI]SZuZI]HJMOM�VoPbu¾KNDQ_[hnPbVXtlbD\xÇv�FnFbI]Sq�gVXM�H\KNVoSZPbYpKNSwKNhbDÉenVXY^K]I]VomblnKNVoSZP§SJT
Y]lnFÌ�4�ï²´üB¶v?¿�5²´üB¶l�wHJPbeÃK]hbDÉ_QSJI]I]DGY]F�SZPbebVoPbu`�e3â_qHJP:K]hbDQP±m�DÉSZmnKNHJVXPnDQe:mR�¬Y]VXM/lbi�H\K]VXPbu�HÇiXHJI]uZD
PtlbM�m�DQI�S\T�I^DqHJioVXÕQH\KNVoSZPbY�T1I]SZMÍ¡ ²´Y]DGD¥v�FbF�DQPnebVy��T1SZI�ebD�K[HJVoiXYN¶�x-º�Tj�WD¥iXD�K��«û�'*) úgKNhnDEebVXYLKNI^VXmblg�
KNVoSZPÇS\T�Y]lb_[h§H�Y]lbFg��Y^KNH\KNVoY^KNVo_Å_QHJP¦m�D�HJFnFbI]Sq�gVXM�H\KNDGeÇmR�¹KNhbDÅebVXYLKNI^VXmblnK]VXSZPwSJT�HOM�V?�gK]lbI]DÄSJT-K»�WS
INH\PbebSZM#dJH\I]V�H\mbiXDGYQ� �7uÎ ) î �7uÎ )�Ï � � äEPbD¥M�Hq��lnY]D¥KNhbD��q}Z}3²L�($:&7¶æKNh¹F�DQI^_QDQPRK]VXiXD�SJT9KNhbVoY�M�V?�gK]lbI]D
HJY=H¡_QSZPbY^DQILdJH¢KNVodJD/H\FbFbI]Sq�gVXM�H\K]VXSZPÉK]S��e3�VoP¬²�~gxy��¶�x5Æ�hbDÄebD�K[HJVoijSJT�K]hbDÅHJmzS dJD/HJFnFbI]Sq�gVXM�H\KNVoSZPÉVoY
HJioY]S¡uZVodJDQP¹VXP¾K]hbDpv�FbF�DQPbenVy�zx

fgVXMOVXiXHJI]iy�Z`RKNS¡SZmgK[HJVoP�H\PwSJlnKNDGI�¼LmzSZlnPbeb½¡SJT 	�
 ú3ebDG¤3PnDÄK]hbDpY]DGK	�
 ûV��ü��JiXSZu|²q$¦iXSJu|² �� ý ²�Â ý ¶]¶^¶jî �� " ü�$:C�� � 587 �e3��5²1üB¶��ìiXSZu|²q$¦iXSJu���¶e� � ²¨~ � ñR¶
s
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º�KpT1SZiXioS �+Y�KNh3H¢KÅFnI ² 	�
 + 	�
 úN}@���;�#��¶*-©�*$�& � Æ�hbDGI]D�T1SZI]D\`7H¾F3H\K]VXDGPtKp�+hbSJY]DOü�ebSBDQYpPbS\K
m�DQiXSJPbu�KNS 	�
 �WSZlbioe�m�DpiXDGY]Y+iXVoÊJDQiy��K]S¡Y]lbILdgVydZDÄmzD��ZSZPne�Â ý x
º�KEVoY�VXMOF�SZI^KNHJPRK=K]S�PbS\KNDÅK]h3H\KEHJioK]hbSZlbuZhwKNhbDÅSZmbY^DQI^dJDQe§Y]D�KNY 	 
 H\Pbe 	L
 HJI^DÅT1lbPb_�KNVoSZPbY�S\T5H

F�SZY]Y^VXmbiy��hnVXuZh¦enVXMODQPbY^VXSZP3H\i<_GS dJH\I]V�H¢KNDÅdJDQ_�KNSZIEü3ú�KNhbD��¦H\I]D�lbPnVXtlbDQiy�ÇenDGKNDGI]MOVXPbDGe¦mR�fÐ§û�5²1üB¶
HJPbe±K]hbD¾I]VoY]ÊÃY^_QSZI^D]Ñµû �� " ü � Æ�hbDQI^DGT1SZI^DJ`WK]hbD¹HJm�S dZD¾K»��S°Y]D�KNY¡_qH\Pµm�D¾Y]VoM�Fnio�¬ebVXY^Fbi�Hq�ZDGeóSZP
KNhnDâ²�Ð9úvÑb¶��»FbiXHJPbDJx�º»P±£7VXuJlbI]Dw�Z`��WD�FnI]DQY^DQPRK¡H�K»�BFbVo_qHJi5FbioSJKÄT1SZIÄK]hbDQY^D�Y^DGKNYGx¦£7VoI]YLKq`9KNhbD�Y]DGK/SJT
KNhnD�F�SZVXPRKÄDQYLKNVXM�H\K]D �	�
 VoP�²æ�Zx ~J¶pVoYÄK]hbD�DGPRKNVXI^D�I^DQuZVoSZP¬lnPbebDQIÅKNhbDOhbSZI^VXÕQSJPtKNHJi5iXVoPbD,ÑÃû �� " ü§û
iXSJu|²�$¦ioSZud��¶�$ìiXSZu3²�$¦ioSZu|² �� ý ²1Â ý ¶]¶^¶ � Æ�hbD¾hbDqHqdBVXiy�ÃY^h3HJebDGeµHJI]DQH¦VXY 	 
 HJPbe:K]hbD¾iXVouZhRKNiy�§Y]h3HJenDQe
HJI^DqHÇVoYÅKNhnDÉ_QSZMOFbioDQMODQPRK�SJT 	�
 � Æ�hbDÉYLKNI]HJVXuZhRK/iXVXPnDQYQ`��+hbVX_[h±ebD�¤3PbDÉK]hbD�m�SZlbPbebHJI]VoDQY�SJT�K]hbDQY^D
K»�WS¦Y]D�KNYQ`7ebDQF�DQPbeÃSZP¬K]hbD�_GSZPn¤3ebDGPb_QD�iXDGdJDQi�& � Æ�hbVoYÅuJINHJFbhnVX_qH\i�enVXY]Fni�Hq�âVXYÄtlbVoK]D�VoPnT1SZI^M�H\K]VodJDJx
£3SZI5D��nHJMOFbiXD\`BK]hbD=mbi�HJ_[Ê¡ebS\K�VoPOK]hbD�FbioSJK�VXY�_QioSZY]DGI�K]SÅKNhnD�HJm�S dZDchbSZI]VoÕQSZPRKNHJi|iXVXPnD+K]h3HJPOKNhbDcSZFzDGP
_QVoI]_GiXD�F�SZVoPtKQ`nVoPbebVX_QH\KNVoPbupKNh3H\K���DpHJI^DEM�lb_[h¹MOSZI]Dc_QSZPg¤3ebDQPRK�K]h3H\K�K]hbD¥F3H\K]VXDQPRK�HJY]Y^Sg_GV�H\K]DQeÉ�+VoK]h
KNhnDÄSJFzDGP�_GVXI]_GiXD¥F�SZVXPRK�VoY=H¡ioSZPbu\��KNDGI]M#Y]lbILdgVydZSZI+KNhbHJP¾KNhbDpF3H\K]VXDGPtK=_GSZI]I^DQY]F�SZPbenVXPbu�KNS¡KNhnDÄmni�HJ_[Ê
ebSJKQx�{�SZI^DQS dZDGIQ`�HJioK]hbSZlbuJh�KNhbDpY^lbmBá^DQ_�K+�+VoKNh®¼�Ò�½¡h3H\Y+H¡iXHJI]uJDQI�I^VXY^Ê�Y]_GSZI]D �� " üOK]h3HJP¾KNhbH\K��+VoK]h
KNhnDÄmni�HJ_[ÊÉenSJKq`nK]hbVXY�Y^lbmBá^DG_GKEVoY�iXVoÊJDQiy��K]S¡mzDÄH¡iXSZPbu�K]DQI^M�Y]lbILdBVodZSJI=enlbD¥KNSOVoKNY�Y^M�H\iXiÌ��²´üB¶ �

äEPbD¾M�Hq�¬_QSZPnY]VXenDQI¡HJPµHJiyKNDQI^P3H\K]VodZDO��Hq�:K]SâebDG¤bPbDwH¦iXSZPbu¢��KNDGI]M�Y]lnI^dBVodJSZIQxÃ£|SJI�VXPbYLK[HJPn_QDJ`
_QSJPbY]VoebDQI Ó%Ô

ûV��ü�� 9 ±ÖÕ ²�ô�¶���Â ý �tú ²¨~ � �J¶
�+hbDGI]D 9 ±ÖÕ ²1ô�¶7VoY7KNhbD 9 ±ÖÕ tl3HJPRKNVoiXD�S\Tzô'_QSZPbenVoKNVoSZP3HJiBSZP¡ü � £3SZI-D·�nHJM�FniXDJ`RSJPbD+M�Hq��m�D�VXPRK]DQI]DGY^K]DQe
VXP
Ó%Ô

�+VoK]h 9 ûï�6?Z~�H\PbeÇÂ ý ûA���ZDqH\I]YQxEçcSJK]DÅKNhbH\K Ó%Ô VXY�DGtlbVod\HJioDQPRK�K]Sf��ü¹�×� ý ²�Â ý ¶qØjÙvÚ ³ þRÿ � ùË´ �
�y$ 9 � � Æ�hbDp_QSJI]I]DGY]F�SZPbebVoPbu�K»��S¡m�SZlbPbenY Ó Ô HJPne Ó%Ô T1SZI¥²�~gx �Z¶�_qH\Pwm�D¥SZmnKNHJVXPnDQe¾mR�¾I]DGFbi�H\_QVXPnu�wVXP¬²�~Bx ~Z¶�H\Pbe:²¨~gx�ñt¶W�+VoK]hÃ²æ�J$ 9 ¶�ú3I^DQY^FzDG_GKNVydZDGio�Zx
äEPbDpM�Hq��HJiXY^SOm�D¥VXPRK]DQI]DGY^K]DQewVXP¾VXenDQPRKNVyT��gVoPbu/T1lnK]lbI]DpF3H¢KNVXDGPRKNY�m3HJY^DQewSZP¹ü3ún�+hbS�KNDGPbe¹KNS�ebVoD

I]DGi�H\K]VodJDQio��DqH\I]io�Jx5£3SZI�KNhbVoY�_qHJY^DJ`|iXD�K+lbY+_QSZPnY]VXenDQI	yÛ
 û��üO�RFbI ²�ô��'Â ý � üB¶������EûV��ü���� ý ²1Â ý ¶ ØjÙËÚ ³ þRÿ � ùË´ �³�J$@���tú ²¨~ � r ¶
ê
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�+hbDGI]DpÂ ý VoY+H¡I^DQiXH\KNVydZDQiy�ÉY^M�HJioizK]VXMODEFzSJVXPRKqx�Æ�hbDp_GSZI]I^DQY]F�SZPbenVXPbu¡K»��SOm�SZlbPbebY�T1SZI 	 Û
 HJI]D	 Û
 ûV��ü��RioSZu|²q$¦iXSZu3² �� ý ²�Â ý ¶]¶]¶"î ��#" ü�$:C � � 587 �e3��5²1üB¶��ìiXSZu|²q$¦iXSJu|²L�y$@��¶^¶e�tú	 Û
 û��ü��RioSZu|²q$¦iXSZu3² �� ý ²�Â ý ¶]¶]¶jî ��#" ü�î;C�� � 587 ��3���²´üB¶��ìiXSZu3²�$¦ioSZu|²L�y$@�|¶]¶e� � ²¨~ � s ¶
fgVoM�Voi�HJI5KNS�²�~Bx �Z¶·`bSZPbDpM�Hq�¾lbY]DÄH�tl3HJPRKNVoiXD¥SJT<ôËK]SOenDG¤3PbDÄY]hnSZI^KL��KNDGI]M�Y^lbI^dBVydZSZI^Y=mR�¹ebD�¤3PbVoPbuÓ ÛÔ û��üO� 9 ±ÖÕ ²1ô�¶���Â ý �Eû��üO��� ý ²1Â ý ¶ Ø�ÙËÚ ³ þZÿ � ùË´ ���J$ 9 � � ²¨~ � êZ¶
Æ�hbDâm�SZlbPbenY

Ó ÛÔ HJPbe Ó ÛÔ T1SZIâ²¨~gx êZ¶O_qH\P�mzD¦SJmnK[HJVoPbDQe'mt�'I]DGFbi�HJ_GVXPbu^��VXP³²�~gx s ¶¡�+VyKNhË��$ 9
HJ_G_QSZI^ebVXPbuJio�Zx
çcS �p`3Y]lnFbFzSJY]DpKNh3H\K��WDÄHJI]D¥VoPRKNDQI^DQYLKNDQe�VXP¾SZmgK[HJVoPbVXPbu 	 
 HJPbe 	�
 ún�+hnVX_[h�HJI]DEd\HJioVXe¾SZPbiy��T1SJI

KNhnDÄ_QHJY]D¥�+VyKNh�H¡Y^VXPbuJiXD��:²´PbS\K+lbPbVoT1SJI]MOio��VXP���¶�x�Æ�hbH\K=VXYQ`
FbI ² 	 
 + 	�
 ¶�û FbIq² 	�
 + 	!
 ¶y�³�J$�& � ²¨~ � éZ¶

£3SZI�KNhnVXY�_qH\Y]DJ`3K]hbDp_QlnK]SJªâF�SZVXPRK.�e3OT1SZI 	 
 _qHJP¹m�DpSZmnK[H\VXPbDGe¹dBVXH
FnI ²µY^lbF
ùl�\�ÝÜ�Þß�àá ²L�JúNü " ¶�¡m?��g²æ�ZúNü " ¶v¢¥²æ�ZúNü " ¶ " � � 587 ����3t¶5û�&Wú ²�~ � � }R¶

�+hbDGI]D�â	#ã
 VoYcKNhnD/_QSJM�FbioDQMODQPRKcSJT�KNhbDÅSZmbY^DQI^dJDQeâd\HJiXlnDÅSJT �	�
 � Æ�hbD�_GlnKNS\ªÃF�SZVXPRK%��3�T1SZI 	�
 _QHJP
m�DÄSJmnK[HJVoPbDQe¾dBV�H

FnI ²µY^lbF
ùl�\�ÝÜ Þß á ²L�JúNü " ¶�¡m?��g²æ�ZúNü " ¶v¢¥²æ�ZúNü " ¶ " � � 587 ����3t¶5û�&Wú ²�~ � �Z��¶

�+hbDGI]Drâ	�
 VXY(K]hbD�SZmbY]DGI^dJDQe �	�
 � ç=SJKND�KNhbH\KjKNhbDGY]D�K»��S=_QI^VoKNVo_qHJi\dJH\iXlbDGY���3cM�Hq�Em�D5ebVoªzDQI^DQPRKqx�v�uRH\VXP(`
PtlbMODQI]Vo_qHJioio��KNhbDGY]DÅK»�WSÉ_GlnKNSJª°F�SZVXPRK]Yc_QHJPÇm�D/SZmgK[HJVoPbDQe¹dBV�HOK]hbDÄBlbHJebINH¢KNVX_ÄFbI^SZuZINH\M�MOVXPbu¡H\Pbe
KNhnDÅH¢T1SZI]DGM�DGPtK]VXSZPnDQe¹Y]VoM�lbi�H¢KNVXSJP�KNDG_[hbPbVXtlbD\xä * O*å]QXT�æÅ)�O
ë¬D¬VoiXiXlnY^KNI]H\KND�KNhbD§PbD���PBlnM�DGI]VX_QHJi¥HJPneðuZI]HJFbhbVo_qHJiEFnI]SB_QDQenlbI]DGYÇlbY^VXPbu®HµebH\K[HóY]D�K�T1I^SZM KNhnD
_QioVXPbVo_qHJizY^K]lben�¹MODQPRKNVoSZPbDQe¹VoP¹K]hbDpº»PRKNI]SBeblb_�KNVoSZP�SJP¹K]I]DQH\KNVoPbu¡F3H\KNVoDQPRKNY��+VyKNh¹M�lbiyKNVXFniXD�MÅ�ZDQioSZM�H

é
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²�{Ç{¦¶�xt{wlbioK]VXFbioD�M/�JDQiXSJM�HEVoY�HEPbDQSJFbi�HJYLKNVo_�ebVXY^DqHJY^D�SJT�mzSJPbD�M�H\I]I]S �µFbiXHJY]M�HE_QDGiXiXY7_qHJlbY^VXPbu¥iy�tKNVX_
m�SZPbD/ioDQY^VXSZPbYG`�HJPbDQMOV�Hg`�I^DQP3H\i<VoPbY]lgÞ�_GVXDGPb_G�J`(HJPbeÇht�BF�DQI^_qHJio_QDQMOV�Hgx=Æ�hnD/Y^K]lben�w��H\Y�ebDGY]VXuJPbDQeÇK]S
DGd\HJiol3H\K]D/KNhbD�D�ª"DG_GKÄSJTWHJebenVXPbu¹HJiyKNDGI]P3H\K]VXPbu�_G�B_QioDQYpSJT�ºæ£-ç�SZIEDQHJI]iy�¦VoPtK]DQPbY^Vo¤3_QH\KNVoSZPÇ�+VyKNh§hbVXuJh
ebSZY^D�a=V�ÔW��K]SÄK]hbD=Y^K[H\Pbe3HJI^e�_[hbDGM�S\KNhbDGINHJFR�¡è¥U�{ÇÔ�kóI^DQuZVoM�DGP�T1SZI-KNI^DqH\K]VXPbu/{¦{¬xgfgV?��htlbPbebI^DQe
HJPbe�K»��DGPtK»�R��DQVXuJhtKpFbH\KNVoDQPRKNYEDGPRKNDQI^DQeâKNhnD/Y^K]lben��T1I]SZMß£3DQmbI^l3HJIL�¬�qéZêZê�K]S¾{ÇHq�:�qéZéR~g`zHJPbeÇK]hbDG�
�WDQI]D�INHJPnebSZMOVXÕQDGeâKNSÇSJPbD¡SJT�K]hbDOK]hbI]DGDÉHJI^M�YG�¥è¥U�{¦Ô�k<`<èEU�{¦Ô�k î I^ºæ£-çr3u7 `�HJPbe°è¥U�{¦Ô�k
î a=V�ÔW�µ²¨äEÊJDQP°DGKÅHJi¨x¹²L�qéZéZéR¶^¶�xÅëìVyKNh§I]DGY]F�DQ_�KÅK]SwS dJDQINH\iXi-Y^lbI^dBVod\HJi¨`(KNhbDGI]DOHJI^D�PbS�enVoªzDQI]DGPb_QDGY
HJMOSZPbu+KNhbDGY]D�K]hbI]DGDWK]I]DqH¢KNMODQPRK-uZI^SZlbFbY�²´Y^DQD�£7VouZlbI^D�~J¶�x�äEPÄKNhbDWSJKNhbDGI7h3H\Pbe/KNhnD�Y]lnFzDGI]VXSJI7HJmnVXiXVyK»�
SJT=è¥U�{ÇÔ�k	îßºæ£-ç�VoPbeblb_�KNVoSZP:KNhbDGINHJFR�:K]S§FbI]SBeblb_GDw_GSZMOFbiXD�KNDÉI^DQY]F�SZPbY^DÇH\PbeóM�SZI^DÉeblbI]HJmbioD
I]DGY]F�SZPbY^DQY=Y]lbuZuJDQY^K]Y=K]h3H\K+KNhnVXY�_QSJM�mbVXPbH\KNVoSZP¾h3HJY�FbI^SZMOVXY]VoPbu�mbVoSZiXSZuJVX_EH\_GKNVydBVoKNVoDQY�VoP¾M/�ZDGiXSZM�Hnx

çclbMODQI^SZlbYWm3HJY]DGiXVoPbDc_GS dJH\I]V�H¢KNDQY5T1SZI�DqHJ_[h�F3H\KNVoDQPRK���DGI]DE_GSZiXioDQ_GK]DQeOT1SZI�K]hbD�YLKNlbeg��H\PbeÉY]F�DQ_GV�HJi
DGªzSZILKNY���DGI]DÄM�H\ebD¥KNS¡mblbVoiXewH�FbI]DGebVX_�KNVXSJPwMOSBebDQi"T1SJI={¦{�F3H¢KNVXDGPRK+Y]lbILdgVyd\HJi�²´Y^DQD/åpI^DQVXFnFwD�KcHJi�x
²L�qéZéZêR¶^¶�x5ëìVoKNh¹KNhnDÅe3H¢K[H�T1I]SZM�H\iXi"K]hbDÅDGiXVouZVXmbioDEF3H\K]VXDGPtK]Y�T1SZI�KNhbDÄY^K]lben�Z`�Y]D�dZDGP¦_QS d\HJI]VXH\KNDGY=�WDQI^D
Y]DGiXDG_GKNDGeµHJY/KNhnD¾VXMOFzSZILK[HJPRKÅFbI]DGebVX_�KNSZI^Y/dBV�HÇK]hbD¹Ô�Sq�±I^DQuZI^DQY]Y^VXSZPóMOSgenDQi5T1SZI�F3H\K]VXDGPtK�Y]lbILdgVyd\HJi�x
Æ�hbDGY]DÉ_GS�d\HJI^V�H\K]DQYÅHJI]D�k5U!MOSZI]FbhnSZiXSZu\�¦K»�BFzD¦²¨k5U�¶�`<FbiXHJY]M�Hw_GDQioi�iXHJm�DQiXVoPbu¹VXPbenD��'²¨k�Ô# jºL¶�`wç�~
MOVX_QI^SZuZioSZmblbioVXPó²�ç7~J{¦¶�`�Ô��»I^DqHJ_�KNVydZD�FnI]SJK]DQVXP�²�Ô#è=k�¶�`<Y]SZiolbmbiXDOVXPRK]DQI]ioDQlbÊtVoPg� r I]DG_QDQFgKNSZIÉ²´Y]ºq r èc¶�`
FbiXHJY]M�Hc_GDQiXigFzDGI]_GDQPRK[HJuJD�mt�ÅVXMOM�lbPnSJò3lbSZI^DQY^_QDQPn_QDp²´kWÔ�¶-H\Pbe�Y]DGI]lbM!_QI^DqH\K]VXPbVoPbD¥²¨fbÔ�¶�xJçcSJK]D�KNh3H¢K
SZPbiy��K]hbD�¤3I]YLK9_QS d\HJI]VXH\KND�VoYjebVXY^_QI]D�KNDc²´enVX_[hbSJK]SZMOVXÕQDGe|¶�x9Æ�hbD�dJDQ_GK]SZI ��¬S\TgK]hbD5I]DQuJI]DQY^Y]VoSZPp_QSBDGÞO_QVoDQPRK
DQYLKNVoM�H\K]DQY¥VoY¡²¨} � r ñt~Bú[} � �qñbú[} � }R~Jêgú[} � } s ú[} � én��~Bú[} � }R�gú[} � }Z}B��¶ " újHJPbeâK]hbD¡_QSZI^I]DQY^FzSJPbebVXPnuwDGY^K]VXM�H\KNDGe
Y^KNHJPbe3H\I]e:DGI]I]SJI]Y�HJI^DÉ} � � êJñnú[} � } s ú[} � }n��~Bú[} � }R~Z~gú[} � ~Z�\ínú[} � }n� é�HJPbe±} � }Z}Z}\ñbú9I]DQY^FzDG_GK]VodZDGio�Jx¦Æ�hbDQI^D
HJI^DÉíZéÇFbH\KNVoDQPRKNYÄ�+VoKNh¬Fbi�H\Y]M�HJmbi�H\Y^KNVo_�{¦{ ²¨k5U�¶·`7HJPneÃKNhbD�_QSZI^I]DQY^FzSJPbebVXPnu¦_QS d\HJI]VXH\KND¡d\HJiXlnD�VoY
SZPbDÄT1SZIcK]hbD�k5Uð_QHJY]D\`j}n`"S\KNhbDGI^�+VXY^DJxEÆ�hnD�k5UËF3H\KNVoDQPRKNY=KNDGPbe¦KNSÉhbH dJD�M�lb_[hâY^hbSZILKNDQI�Y]lbILdgVyd\HJi�x
Æ�hbD¡HJm�S dZD¡DQYLKNVoM�H\K]DQY��WDQI^D¡SZmnK[H\VXPbDGeâm3HJY]DGe§SZP§ñZñ s F3H\K]VXDGPtK]Y�T1I]SJM©KNhnD�DQPRKNVoI]D�YLKNlben�¦_QSZhbSJI^Kq`
�+hbSOh3HJew_QSZMOFbioDGKND�VXPnT1SZI^M�H¢KNVXSJPÉSZP¾KNhbDGY]DÄY]D�dZDQPÇ_QS d\HJI]VXH\KNDGYQx

£3I]SZM¯£7VXuZlnI]Dp~g`nSZPwH dJDQI]HJuZDJ`|íJ}�é#SJT<KNhnD¥Y^KNlnen�¹F3H\K]VXDQPRK]Y�ebVXDGe¹�+VyKNhbVoPw~/�ZDqH\I]Y=HJPbe�íZ}�é	SJT

� }
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KNhnDQM�Y]lnI^dBVodJDQe¦m�DG�JSZPbeâ���ZDQHJI]YGx�acDGI]DJ`3�WD/FbI^DQY^DQPRK�T1SZlnI=Y^_QDGP3HJI]VoSZY+KNSOVXiXiolbY^K]INH\K]DESZlbI+FbI^SZF�SZYNHJi
�+VoK]hÃKNhnDÉHJm�S dZD�¤bK^KNDGeµÔ�S �ÃMOSgebDGi�xw£3SZIÅK]hbD�¤bI]Y^K�_qHJY^DJ`-�WDÉVXebDGPRKNVoT��¬{Ç{ F3H\KNVoDQPRKNYÄ�+hbS§HJI^D
D��gF�DQ_�KNDQe�KNSÄebVXD=I]DGi�H\K]VodZDGio�/DqHJI^io�Zx-fgF�DQ_QVy¤3_qH\iXio�J`t_QSZPbY^VXebDGI 	 Û
 VXPÇ²�~gx r ¶7�+VoK]h���ûð} � s HJPbeOÂ ý ûìñt~
MOSZPRKNhbYG`|�+hnVX_[hwVXY�KNhbDÄSZmbY^DQILdZDQeÇM�DGebV�HJP¹Y^lbI^dBVod\HJi(K]VXMODET1SZI�KNhbDpDGPtK]VXI^DÅ_GSZhbSZILKqx�Æ�h3H\K=VXYG`bKNhbSZY^D
F3H\K]VXDGPtK]Y�VXP 	 Û
 HJI]DÉioVXÊ\DQio�§K]S¦ebVXDO�+VoK]hbVXP:ñR~�M�SJPtK]hbY�H\T�K]DQIÄKNI]DQH\KNMODQPRKQxâÆ�hbDÉhbDQH dBVoio�¬Y]h3HJenDQe
HJI^DqHÅVoP�£�VXuZlbI^D=í3²¨HR¶-VoY5K]hbD�SJmbY]DGI^dZDGe 	 Û
 �+VyKNh�&§û } � �cHJPbeh��3/ûðí � íZ}¥�+hbVX_[hO��H\Y�SZmnKNHJVXPnDQe�dBVXH
²�~Bxo� }Z¶5�+VoK]h�KNhnVXY�Y^FzDG_QVy¤3_#��ûð} � s HJPbe���ûV�¢}núq�4�L|�'*ê � çcSJK]D�KNhbH\K�VyTj��DElnY]DEKNhnDE_QlnK]SJª¦F�SZVoPtK
VXP¦²�~gxy��¶·`g�+hbVo_[hÉVXYWlbPbVoT1SJI]M	VXPH�júë�e3/ûðí � ñt� � £3lbI^K]hbDQI^M�SZI^DJ`BVoT(�WDEioDGK���û�'[ìqútKNhbD�_QlnK]SJªÇF�SZVoPtK
VXY�ínx � s x§Æ�hbD¹iXVXuJhtK]io�§Y^h3HJebDGe®I^DQuZVoSZP:VXYÅKNhbD¾_GSZM�FniXDQMODQPRK�S\T 	�
 � ç�H\K]lbINH\iXio�°VyK�VXY/VXPRKNDGI]DQYLKNVoPbu
KNS¾Y^DQD��+hbDGI]D�KNhnD¡H\T1SZI]DGM�DGPRKNVXSJPbDQe¦ñJñ s F3H\K]VXDQPRK]YEVXP¦K]hbD�Y^K]lben�§H\I]D�ioSg_QH\KNDGeâSZP¦KNhbVoYEuZI]HJFbhbVo_qHJi
ebVoY]FbiXH �Jx¥Æ�SÉK]hbVXYcDQPbe"`jDqHJ_[hâmbiXHJ_[ÊwebSJK¥VoPÇKNhbDÅ¤3uZlbI^D�I]DQFnI]DQY^DQPRKNYÄH�YLKNlbeg�¦F3H\K]VXDGPtKQà�Y¥DGY^K]VXM�H\KNDGe
I]VoY]Ê:Y^_QSZI^D]Ñ�û �� " ü:HJPbeKÐ ûí�5²´üB¶ � Æ�hbDQI^DÇH\I]D¹ñt~¦F3H\K]VXDQPRK]YOVoP �	 Ûývî ì ú-KNhbD¹I]DGuZVXSJP®H\mzS dZD¹KNhnD
Y]SJiXVXe�hbSZI]VoÕQSZPRKNHJizioVXPbDrÑ¡û¿ioSZu|²q$¦iXSZud��¶d$§iXSZu3²�$¦ioSZu|² �� ý ²1Â ý ¶]¶^¶5û � � r � äEPÉK]hbDESJK]hbDQI�hbHJPbe(`nK]hbDQI^D
HJI^D�SZPbiy�Ã��Y^K]lben�¬F3H\KNVoDQPRKNYÅVXP 	 Û
 ú<VXPnebVX_QH\KNVoPbuÇH�hbVXuZh¬ebDQuJI]DQD�SJT+lbPb_GDQI^KNHJVXPRK»�¬SJT�KNhnD±¼^F�SZVXPRK]½
DQYLKNVoM�H\K]D �	 Ûývî ì � çcSJK]D¥KNh3H\KcH¡FzSJVXPRK+VXP¾KNhnDÄebHJI]Ê¾I^DQuZVoSZP(`n�+hbVo_[h�VoY�T´HJI+Hq��Hq�¹T1I]SZM#KNhbDÄY]SJiXVXe¾ioVXPbDÑ¹û¯� � r ú�I]DGFbI]DGY]DQPRK]Y/H�Y^hbSZILK^��K]DQI^M©Y^lbI^dBVodJSZIE�+VoK]hâHÉM�lb_[hâhnVXuZhbDGIE_QSJPn¤3ebDGPb_QD¡iXD�dZDGi�KNhbHJP¦KNh3H¢K
SJT7H�FzSZVoPRK+PbDqHJI�K]hbDpiXVXPnDJx

£3SZIEKNhbDOY]DG_QSZPneÃ_qH\Y]DJ`9�WD�_GSZPbY]VoebDQI^DQe
Ó ÛÔ �+VyKNhâÂ ý û#í r MOSZPRKNhbYG`7H¾I^DQi�H¢KNVodJDQiy�¦Y]M�HJioi�KNVoM�D

F�SZVXPRKq`\HJPbe 9 ûð} � � � Æ�hbDWe3HJI]Ê\DQI�HJI]DQH=VoP/£�VXuZlbI^D�í3²´m|¶(VoY Ó Ûývî ï ú �+VyKNhH&§ûð} � � � Æ�hbD�iXVXuJhtK]io��Y]h3HJenDQe
HJI^DqH�_GSZI]I^DQY]F�SZPbenY7KNS�K]hbD�_GSZMOFbiXDGM�DGPtK�SJT

Ó Ûývî ï � Æ�hbDQI^D�HJI^D�� ê=Y^KNlnen�/FbH\KNVoDQPRKNY�mzDGiXSZPbuJVXPbu=KNS 	 Ûývî ï ú
HJPbewDQioDGdJDQP¦H\I]DÅk�U {¦{ ²´SZPbiy�¹ê�é S\T�K]hbDÅDGPRKNVXI^DpY^KNlnen�w_QSZhbSJI^KcHJI]DÄk5U�¶·x�Æ�hnDQY]DÄDQioDGdJDQP¦YLKNlben�
F3H\K]VXDGPtK]Y/h3H\e:INH\K]hbDQIÅhbVXuJh±fbÔ�HJPne±k�Ô�`-HJPbeÃh3HJeÃD·�BKNI]DGM�DGio�¬hbVXuJh<ç�~Z{ H\Pbe±k�Ô# jº[x�äEPÃKNhnD
SJK]hbDQI�h3H\Pbe(`5KNhbD¾ebVoY^K]I]VXmnlnKNVoSZPbY/S\TcK]hbD¾SJKNhnDQI�K»�WS¬_GS�d\HJI^V�H\K]DQY¡Ô#è=k�HJPneµY^ºq r è T1SZI/K]hbDQY^D§� ê
F3H\K]VXDGPtK]Y=HJI]D¥Y^VXMOVXi�H\IWKNS�K]hbSZY]DpSJT<KNhnDÄDGPRKNVXI^Dp_QSZhbSJI^Kqx

çcD·�gKQ`<�WDO_QSZPbY^VXebDGI]DGe°K]hbD¡_qHJY^D�HJY^Y]SB_QVXH\KNDGe§�+VyKNh§iXSJPbu¾KNDQI^M�Y]lnI^dBVodJSZI]YpmR�§iXD�K]KNVoPbuÉÂ ý û	ñt~
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MOSZPRKNhbY�HJPbeH�Éûð} � s VoP 	�
 � Æ�hbD 	 ývî ì �+VoKNhh&°û } � � }nútVXY5KNhnD�m�SJK]K]SZM�`te3H\I]ÊJDGI�I]DGuZVXSJP�VoPÉ£7VouZlbI]D
ñ|²´HR¶�x�º»P�£7VXuJlbI]DEñ3²´m|¶·`b��DpFbI^DQY]DGPRKcK]hbDp_qHJY^DÄ�+VyKNh¾Â ý û¿ñRê�M�SZPRK]hbY=HJPbe 9 ûð} � ��T1SJI Ó*Ô � Æ�hbDQI^D
HJI^D��Z~¡Y^KNlnen�ÇFbH\KNVoDQPRKNYcVXPÇK]hbD/e3H\I]Ê¹I]DGuZVXSZP

Ó
ývî ï xEç=SZPbD/S\T-KNhbDGY]D�FbH\KNVoDQPRKNYEVoY�k5UËH\PbeÇKNhnDG�ÇHJiXi

h3HJewINH¢KNhbDGI�iXS �/ç�~Z{°`|kWÔ# jº�HJPbe�kWÔ�d\HJiXlbDGYQxð * æ�OEÙXW�Ú¡ÙXTVQ¾Ø§ÝHO�Ú�Wó,mc^O'×GØÇ,HO�Ù.P*Q¾)�OHS(,Å×\TQp,�Ú¡ÙñW�Ú¡ÙÍS�TVQ¾)W)�a�Q¾Ø�ÛTAÚOÛXOEÙXQp,�Ora\S"× õLO¥ÛbSdQXT�æÅ)�O�S
vµiXVXMOVoK]DQe¥Y^VXM�lbiXH\KNVoSZP¥Y^K]lben�p��HJY7_GSZPbeblb_�KNDGe/KNScD��nHJMOVXPbD5VoTgKNhbD�i�H\I]uZD5YNH\M�FbioD�HJFbFbI^S �gVoM�H\K]VXSZPEK]S
KNhnD�ebVXYLKNI^VXmblnK]VXSZPÄSJT3Y^lbF ùl�\� �ï²1üB¶v?4�5²1üB¶9VoY7H\ebDQtl3H\K]D�T1SZI�FbINHJ_�KNVo_qHJiBYNHJMOFbioDWY^VXÕQDGY-SZI�DQtlbVod\HJioDQPRKNiy�Z`
KNSóD·�bH\M�VoPbD¦KNhbD¦d\HJioVXebVyK»�'S\TÄK]hbD§_QSZPg¤3ebDQPn_QD°mzSZlnPbebY¹VXP!²�~Bx íR¶·x�Æ<SóK]hbVXY¾DGPbe(`��+VyKNh¿H:K»��S¢�
F3HJI]HJMODGKNDGIÅë¬DQVomblbiXi�I]DGuZI]DGY]Y^VXSZP±MOSgenDQi�`���D�¤nK]KNDGe±KNhbDÉebH\K[H�T1I^SZM�KNhbSZY^DÉñZñ s F3H\KNVoDQPRKNY/VXP:KNhnD
M/�JDQiXSJM�HÉYLKNlben�J`<�+hnS�h3H\e°_GSZMOFbiXD�KND�VXPgT1SZI]M�H\KNVoSZPÇSJP§K]hbD¡Y]D�dZDQPÃ_QS d\HJI]VXH\KNDGY¥ebVXY^_QlbY^Y]DQe¬VXPâKNhnD
ã7�nHJM�FniXDÄfgDG_GKNVoSZP(x�Æ�hbVoY+I]DQY^lbioK]Y+VXP¾KNhbD¥ë¬DQVomblbiXi"M�SBebDQi¨�

øbù ²1Â^¶5û!� � íR~¢Â ývî ò 7 D·�nF<²q$ r � ~\ñcîµ} � r �yÒ�k5UÃîµ} � �qñ%Ò+fnÔÃî®} � }ZírÒ�ç�~Z{¦î
} � } s Ò�k�Ô# jºjîµ} � éJ}*Ò�k�ÔÃîµ} � }Z�.Ò+Ô#è=kâî®} � }Z}J}ZêrÒ�Y^ºq r è�¶ � ²1ñ � � ¶

º»P¡SZlbI-Y^VXM�lni�H\K]VXSZP(`��WD�_QSZPbY^VXebDGI]DGeOK]hbD�_qH\Y]D�KNh3H¢K��«û��¢}núq�=�5÷�' ê T1SZI-SJmnK[HJVoPbVXPnu[��3O²�KNhbDGI]D�T1SZI]D\`
HJYL�gMOFnK]SJKNVo_qHJioio��K]hbD/I^DQY^lbioK]YcY^hbSZlbioeÇm�DÅd\HJiXVoe¹lbPbVoT1SJI]MOio�ÉVoP���¶·x+£3SZI+DqHJ_[hÇ¤g�nDGeâYNHJMOFbioDÄY^VXÕGDmC7ú
�WDOI^DQF�DqH\K]DQebiy�¦lbY^DQe:{�SgenDQi+²1ñbxo� ¶cKNS¾uZDGPbDQI]H\KNDOH¾Y]D�KpSJT�C±Y^lbI^dBVydJH\i7KNVoM�DGYE�+VoKNh¦K]hbD¡_QS d\HJI]VXH\KND
dZDG_GK]SZI]Y�I]HJPbebSZMOio�¡Y^DQioDQ_GK]DQeÉT1I^SZM ñJñ s SZmnY]DQILdZDGe�_GS�d\HJI^V�H\K]D=dJDQ_�KNSZI^Y��+VoKNh�I]DQFni�HJ_GDQMODQPRKq`nHJPbeÉKNhnD
_QSJI]I]DGY]F�SZPbebVoPbu�_GDQPbY^SZI]VoPbu/d\HJI]VXHJmbioD+��HJY�H\Y]Y]lnM�DGe�KNS�m�DEHÄlbPbVyT1SZI]M��+VyKNhÉY^lbFbF�SZI^K¥²¨}nú 9 ¶�út�+hbDQI^D9 ��HJY�_[hbSZY^DQP'K]SÃh3HqdZDÇH¬FbI^D���Y]F�DQ_QVy¤3DQe®_QDGPbY]SZI^VXPbu¬FbI]SJFzSZILKNVoSZP(x'º»P®Æ7H\mbiXD°�Z`W�WDÇI^DQF�SZI^KOKNhnD
DQMOFbVoI]VX_QHJi�_QS dJDQINH\uZDÉFbI^SZm3HJmbVoiXVyKNVXDGYESJT 	 
 T1SJI 	�
 ú9T1SZIÅ}<���µ���Zú9�+hbDQI^D�Â ý û¯ñt~ � ç=SJKNDOKNh3H¢K
T1SZI=KNhbDÅFbI]DGY]DQPRKp_QHJY]D\`(FbI ² 	 
 + 	�
 úN}������A��¶�û�FbI9²1Y]lbF ùl�\� �4�#²1üB¶v?4��²´üB¶e�����e3B¶zú|KNSÉSZmgK[HJVoP
KNhnD�DQMOFbVoI]VX_QHJib_GS�dJDQI]HJuZD�ioDGdJDQiXY�dBV�HpY]VXM/lbi�H\K]VXSZP"`JT1SZI�DqHJ_[hÉuJDQPbDGINH\K]DQeÉY]HJM�FniXDJ`R�WD�_[hbDG_[Ê��+hbD�KNhbDGI
KNhnDwI^DqHJioVXÕGDQe±Y]lnF ùe�\� �4�ï²´üB¶Ë?4�5²1üB¶e�wVXY�uZI^DqH\K]DQI�K]h3HJP;��3°SZI�PbS\Kqxó{�SJI]DQS dJDQIQ`WY]VoPb_QDf�ï²´üB¶ÅVoY¡H

��~
http://biostats.bepress.com/harvardbiostat/paper8



iXVoPbDqH\IE_QSZM/mbVXP3H¢KNVXSJPâSJT�üÇHJPbe�� 7 ²´üB¶EVoYÅH¹tl3HJebI]H\KNVo_�T1SZI]M�SJT�ü3újY^lbF ùl�U� �4�ï²1üB¶v?4�5²1üB¶e�O_qH\PÃm�D
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