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� \5GY@�CFE�J�X%JmL�B�G0l�IÏÎjL�ZaXK\�ÎÐZ[I/ÎjL�TFEÑl-CdGY@7gKL�\jL�BDXKTN@jIU��EHL�@jIUTFÎ7L�Ò���Cdc1XKTFL�\�RSL4EYR�XKTdL�E!ÓyÔ�^Ai�ÕÑX%BYLL�EHGYCÈu
ZaX%GHL�Î;O Öf@jL�EHL×Ô�^�iØX%BDL�CÙÎjL�\~GYCdÚ)X = TdLKh6EYCF\�RSLQGY@jL > @�X�cKL¼GY@jL¼CF\�Î�L�J®L�\�ÎjL�\�RSL-IK] = XKEHL¼�jGYCFTÙCdG > Ó ��Û Õ IKBNL�Ò���CFc~u
XKTdL�\�RSL!EDR�XKTdL�E�LSÜ/XKRSGY\�L�EYEÝÓ�^Ai/^�Õ¾J�BYIKJmL�BYG > O7^ EHGYCFZaX%GHL�E[IK]Q@jIU��EHL�@�IUTFÎÐRD@�X%BDXKRSGHL�B�CFEHGYCFR�EaXKÎ%ÞH��EYGHL�Î5CÙ\�RSIUZ[L
R�XK\7GY@jL�\ = LßR�XKTFR���TFX%GHL�ÎÏBYL�TÙX%GYCdcKLßGHI3X EHJmL�R�CÈÚ)Rß@jIU��EHL�@jIUTÙÎ�G > JmLKOÖ-@�CFE!àHCF\�Î�Cdc/CFÎ���XKT�L�Ò���Cdc1XKTFL�\~G¾CÙ\�RSIUZ[L
Ó � ^ � ÕACFENGY@jL�\Ý��EHL�Î4GHIØR�XKTFR���TFX%GHLÑZ[L�XKEY�jBYL�E-IK]_CF\jL�Ò6��XKTFCdG > CF\4GY@�L¾Î�CFEHGHB�C = �jGYCdIU\�IK]_l�L�Td]"X%BDLKO pQE-Z[IKBYL¾GY@�XK\
IU\jLZ[I/ÎjL�T CÙE¾L�EHGYCÙZaX%GHL�Î;h³GY@jLEHL�\�EDCdGYCdc/CdG > IK]fGY@�L�EHLL�EHGYCFZaX%GHL�E�GHI�Z[I/ÎjL�T EYJ®L�R�CdÚ)R�X%GYCdIU\5RD@�XK\jgKL�E[R�XK\ = L
RSIU\�EYCÙÎjL�BYL�Î;O ?�IUZaJ�X%BDCFEHIU\�E�X%BDL¾XKTFEHIaZaXKÎ�L×GHIaL�EHGYCFZßX%GHL�EfIK]ÃCF\jL�Ò6��XKTFCdG >ß= XKEHL�Î!IU\!@jIU��EHL�@�IUTFÎ4CF\�RSIUZ[LKO
� GNCFE�]�IU��\�Î�GY@�X%GfX = EHIUTF�jGHL¼CF\�L�Ò���XKTÙCdG > CFEAEHL�\�EYCdGYCdcKL�GHIaZ[I/ÎjL�T®EHJmL�R�CÈÚ)R�X%GYCdIU\;h = ��G BYL�TÙX%GYCdcKL¼CF\jL�Ò6��XKTFCdG > CFE

\jIKG�O³Öf@�CFE_CFE³GHB��jLr��EDCF\jg×CF\�Î�CFRSL�EÃIK]�CF\jL�Ò6��XKTFCdG > IK];GY@�L-pAGHk6CÙ\�EHIU\áÓ�z��U�1o~Õ�h�â¼IUTFZãÓ�z��U�%t%X/h = Õ�XK\�ÎØi6L�\ Ó�z��U� s Õ
G > JmLKhmIKB�ZaIKBYLÑgKL�\�L�BDXKTÃZ[L�XKEY�jBYL�ErIK]`CF\�L�Ò���XKTÙCdG >= XKEHL�Î3IU\3L�EHGYCFZßX%GHL�ErIK] ä�IKBYL�\jå�R��jBYcKL�ÎjL�R�CFTFL¾IKBDÎ�CÙ\�X%GHL�E�h
RSIU\�EHGHB���RSGHL�Î[��EYCF\�gQZ[L�GY@�I6Î�EÃCF\�GHBYI/Î���RSL�Î =6> Û L�XKRD@�XK\�Î W X$c6CÙÎ�EHIU\�Ó�z��Kx s Õ�O`Ö-@���E�hUCd]�X = EHIUTÙ�jGHLNZ[L�XKEY�jBYL�EÃIK]
CF\jL�Ò6��XKTFCFG > X%BYL�BYL�Ò6��CdBYL�Î�h~GY@jL�EHL�BYL�ED��TdGYEAEY�jgKgKL�EHGNEHIUZaLQ]��jBYGY@�L�B BYL�EYL�X%BDRD@!CÙE`BYL�Ò6��CdBDL�ÎßGHI[ÎjL�GHL�BDZßCF\jL�X�R�TÙXKEYE
IK]ÃZ[I6Î�L�TFE�l-@�CFR�@ØCÙENTdL�EYEAEHL�\�EYCFGYCdcKL�GHIaZ[I6Î�L�T;EHJmL�R�CÈÚ)R�X%GYCdIU\ØL�BYBYIKB$O³æ-I�l L�cKL�B�h®Cd]�IU\�T > BYL�TFX%GYCFcKL×Z[L�XKEY�jBYL�EAIK]
CF\jL�Ò6��XKTFCFG > X%BYL�\jL�L�ÎjL�Î;h/GY@jL�\ØL�EHGYCÙZaX%GHL�E�IK]�CF\jL�Ò6��XKTFCFG > X%J�JmL�X%BAGHI = LrcKL�B > BYI = ��EHG`GHI�GY@jL¼R�@jIUCFRSL�IK]�Z[I/ÎjL�T
EHJmL�R�CÈÚ)R�X%GYCFIU\;O
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L�Ò6��Cdc%XKTdL�\�RSL×EYR�XKTdL�E�{�l L�TF]"X%BYL×CÙ\jL�Ò���XKTFCdG > {/GHBDXK\�EYTFIKgj{�XKTFZ[IUEHG-CÙÎjL�XKT;ÎjL�ZaXK\�Î4E > EHGHL�Z!O
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Öf@�L×Z[L�XKEY�jBYL�ZaL�\~GNIK]_CF\jL�Ò6��XKTFCFG > CFE-X�]"��\�Î�XKZ[L�\�GYXKTFT > Î�CÈë�R���TdG�J�BYI = TdL�Zì]�IKB-Xac1X%BDCFL�G > IK]�BDL�XKEHIU\�E�O`p

EYCFZaJ�TFCFEHGYCÙR¾X%J�J�BDIUXKRD@Ïl�IU��TFÎ = L[GHI ��EHL[GY@jLaÎ�CFEYGHBDC = �jGYCFIU\ IK]N@jIU��EYL�@jIUTFÎáCF\�RSIUZ[L�E×GHI Z[L�XKEY�jBDLßCF\jL�Ò6��XKTFCdG >
= XKEHL�ÎÐIU\�X�EY��ZaZaX%B > EHGYX%GYCFEHGYCÙR4EY��RD@íXKEaGY@jLÝÔ�CF\�CARSI6LSë�R�CdL�\�G�Oíæ-I�l L�cKL�B�hN@jIU��EHL�@jIUTFÎÐCF\�RSIUZaL�E[ÎjIÏ\jIKG
XKR�RSIU��\�G]�IKBÎ�CÈîmL�BYL�\�RSL�EØCF\�@�IU��EHL�@jIUTFÎ*RSIUZ[JmIUEYCdGYCdIU\�hfXK\�ÎïÔ¼CF\�CfRSI6LSë�R�CdL�\�GYE4X%BYLáÎ�CÈë�R���TFG[GHI5RSIUZ[J)X%BYL
l-@jL�\5GY@jL4ä�IKBYL�\jå4R��jBYcKL�E�IU\5l-@�CÙRD@5GY@jL > X%BDL = XKEHL�ÎÐCF\~GHL�B�EHL�RSG�O7pãBYL�RSL�\~G[J)X%J®L�B =6> W X�c/CdL�EaXK\�ÎÐærI >
Ó�z��K�KvUÕ�h�@jI�l L�cKL�B$h/ZßX%kKL�EAGY@jLrTFX%GHGHL�BNÎ�Cdë�R���TdG > BDL�TFX%GYCdcKL�T > L�XKEYCFL�B GHI[ÎjL�XKT)l-CdGY@;OÃÖf@�CÙE³BYL�Ò6��CdBYL�E`GY@�X%G�IU\jL = L
l-CFTÙTFCF\jg×GHIaXKR�RSL�J�GNGY@jL×\jIKBDZaX%GYCFcKL�X1ÜjCdIUZðIK]Añ%ò%ó�ôDõ£ö�÷%ø�ùy÷ØúU÷%û_øjõ£ö�ú�óÑö�ø®óDü�ý�ñ%þ¡ö"ù�ÿaÓ�p WQ� Õ�h�CÙ\�XKÎ�Î�CdGYCdIU\ØGHI[GY@jL
� ô£ö�ø���ö � þdóa÷��×ù�ô�ñKøjõ���óSô�õ�h®L�Z = I/Î�CdL�Î4CF\GY@�L×ä�IKBYL�\jåÑRSBDCdGHL�BDCdIU\�OÃÖ-@jL×ä�IKBYL�\�å¾RSBDCdGHL�BDCFIU\4XKEYEY��Z[L�EfIU\�T > GY@�X%G-X
GHBDXK\�EY]�L�Bf]"BYIUZ B�CFRD@jL�BNGHIßJ®I6IKBYL�BfBDL�Î���RSL�EfCF\�L�Ò���XKTÙCdG > Ó W X$c6CFL�E-XK\�Î!ærI > h'z��K�Kv6h�J�O��Kx%o~Õ�O
Öf@�Lr]"IKBDZ[L�BAJ�BYI = TdL�ZìIK]�Î�CÈîmL�BYL�\�RSL�EACF\@jIU��EYL�@jIUTFÎØRD@�X%BDXKRSGHL�B�CFEHGYCFR�EABYL�ZßXKCF\�E�O_Öf@�CÙE R�XK\ = L�ÎjL�XKTdG�l-CdGY@

=6> EHIUZaL�@jI$l XKÎ1ÞH��EHGYCF\jgá@jIU��EHL�@�IUTFÎíCF\�RSIUZ[L!EYI�GY@�X%GßCdG[BYL��)L�RSGYEaÎ�CÈîmL�BYL�\�RSL�EaCÙ\5@�IU��EHL�@jIUTFÎíR�@�X%BDXKRSGHL�BDCÙE�u
GYCFR�E�ON|jIKB�LSÜjXKZ[J�TdLKh)gKL�\jL�BDXKT�@jIU��EHL�@jIUTÙÎ4L�Ò���Cdc1XKTFL�\�RSL¾EYR�XKTdL�E�ÓyÔ�^Ai�Õ	�×]"BYIUZãXK\ L�EHGYCFZaX%GHL�Î3ÎjL�ZaXK\�Î Z[I/ÎjL�T
RSIU��TFÎ = L���EHL�ÎÝGHI4BYL�EYR�XKTdL�GY@jL[XKRSGY��XKT_CF\�RSIUZaL�TdL�cKL�TÙE�IK]`@jIU��EHL�@�IUTFÎ�E�O¼ærI$l�L�cKL�B�h�GY@jL�BYL[X%BYL[Î�Cdë�R���TdGYCdL�ErCF\
GY@jLßX%J�J�TFCFR�X%GYCdIU\áIK]AGY@�CÙE×X%J�J�BYIUXKR�@;O�pQTdGY@jIU��gU@�GY@jLaL�EHGYCÙZaX%GYCdIU\�IK]NÎjL�ZaXK\�Î�]"��\�RSGYCdIU\�E×Î�I�L�E×\�IKG×BYL�Ò6��CdBYL
CF\�GHL�BYJmL�BDEHIU\�XKTmRSIUZ[J)X%BDCFEHIU\�EfIK]'�jGYCÙTFCdG > TdL�cKL�TFE�hjL�EYGYCFZaX%GYCdIU\4IK]`Ô�^AiÎjI6L�E�O
� \~GHL�BDJ®L�B�EHIU\�XKT`RSIUZaJ�X%BDCFEHIU\�E×IK]f�jGYCFTÙCdG > TdL�cKL�TFE¾BYL�Ò���CdBYL�E¾XK\7XKÎ�Î�CdGYCFIU\�XKT³TFX > L�B�IK]fCÙ\j]�IKB�ZaX%GYCdIU\�GHIÝGY@�X%G

l-@�CÙRD@5CFE�BYL�Ò���CdBYL�ÎÏ]"IKB[ÎjL�ZaXK\�ÎÐE > EHGHL�Z L�EHGYCFZßX%GYCdIU\;O � ]fGY@jLØ]�IKBDZaL�B�k/CF\�Î7IK]-CF\�]�IKBDZßX%GYCdIU\7CÙEÑX$c1XKCFTÙX = TdLKh
GY@jL�\5GY@�CFE�CF\�]�IKBDZßX%GYCdIU\
EHGHB���RSGY�jBYLCFE�ÎjLSÚ)\jL�Î5XKE!÷%ôHú%ö"ø)ñ%þ
�£ý6þ"þ��D÷� � ñ%ôHñ���ö�þ¡ö"ù�ÿ5Ó���|�?fÕ =6> Û TFXKRYkKIKB =�> XK\�Î
W IU\�XKTFÎ�EYIU\3Ó�z��K� s X~Õ�O�Öf@jL�\;h/Cd]mGY@jL�@jIU��EHL�@jIUTÙÎßRSIUEHG�]"��\�RSGYCdIU\ßCÙE`gUCdcKL�\ =6>���� ����������� h/l-@jL�BDL � CFE �jGYCFTFCdG > { �
XrJ�BDCFRSL cKL�RSGHIKB³]�IKBÃGY@jL�gKI6I6Î�EÃRSIU\�ED��Z[L�Î;{UXK\�Î � CFE�GY@jLA@jIU��EHL�@�IUTFÎ
 �E'RD@�X%BDXKRSGHL�B�CFEHGYCFR�E'cKL�RSGHIKB�h~X×Ô�^Ai×R�XK\ = L
ÎjLSÚ)\�L�Î =6> GY@�L�]���\�RSGYCFIU\"! � �����������$#%��� �����������'&(�)� ���������+*�� hUl-@jL�BDL �+* CFEÃGY@�LA@�IU��EHL�@jIUTFÎ�RD@�X%BDXKRSGHL�BDCFEHGYCÙR�E
cKL�RSGHIKBQ]�IKB-XaBYL�]�L�BDL�\�RSL¾@jIU��EYL�@jIUTFÎ�Ó Û TFXKRYk = IKB =�> XK\�Î W IU\�XKTFÎ�EHIU\;h�z��K� s X~Õ�O
ä�L�l = L�T'Ó�z��KxK�%X~ÕfXK\�Î Û TÙXKRYkKIKB =6> XK\�Î W IU\�XKTÙÎ�EHIU\�Ó�z��K� s X~ÕALSÜ/J�TFXKCF\�GY@�X%GAGY@jL�]"IKBYL�gKIUCF\jg�G > JmL�IK]�CF\j]"IKBHu

ZaX%GYCdIU\ÝEHGHBD��RSGY��BYL×CFEf\jIKG-BYL�Ò���CdBYL�ÎGHIßBDL�RSI$cKL�B×Ô�^�i4]�BYIUZãÎjL�ZaXK\�Î!E > EHGHL�ZãL�EHGYCFZaX%GYCFIU\;h�Cd] ��� ����������� R�XK\
= LÑl-BDCdGHGHL�\-,�.� �����/��021�.� �����3� h;]�IKB×XKTÙT ����� XK\�Î � O×Öf@�CFErRSIU\�Î�CdGYCdIU\3CFEQBYL�]"L�BYBYL�ÎÝGHI =�> ä�L�l = L�T�Ó�z��KxK�%X~Õ×XKE
GY@jL ��Û J�BYIKJmL�BYG > Ó � \�ÎjL�JmL�\�Î�L�\�RSLAIK] Û XKEHLQTdL�cKL�TjIK];CF\�RSIUZaLNIKB �jGYCFTÙCdG > Õ�h~XK\�Î =6> Û TÙXKRYkKIKB =6> XK\�Î W IU\�XKTÙÎ�EHIU\
Ó�z��K� s X~Õ-XKE-^�ij^¤Ó"L�Ò���Cdc1XKTFL�\�RSL¾EYR�XKTdL¼LSÜjXKRSGY\jL�EYE£Õ�O
Ô�CFcKL�\5XK\ÐCF\�Î�CdBYL�RSG¾��GYCFTFCdG > ]���\�RSGYCFIU\*Ó�XK\�ÎÐCdGYE�Î���XKT�RSIUEHG�]"��\�RSGYCdIU\)Õ�Î�L�J®L�\�ÎjL�\~GÑIU\Ð@jIU��EHL�@jIUTÙÎ
RD@�X%BHu

XKRSGHL�BDCFEYGYCFR�E�h�IU\jL R�XK\íI = GYXKCÙ\íGY@jL!XKEYEHI/R�CFX%GHL�Î*ÎjL�ZaXK\�ÎíE > EHGHL�Z4O*Öf@jLJ�X%BDXKZ[L�GHL�B�EaIK]QGY@jL�EHL �jGYCÙTFCdG > XK\�Î
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ÎjL�ZaXK\�Î[]"��\�RSGYCdIU\�E_R�XK\ßGY@jL�\ = L-��EHL�Î�GHI�ÎjLSÚ)\jLfRSIUZßZ[I6Î�CdG > u0EHJmL�R�CÈÚ)RAL�Ò6��Cdc%XKTdL�\�RSLfEYR�XKTFL�ErÓy?A^Ai�Õ�hKIKBAÔ�^Ai®O
Öf@jL�BDL�X%BDLKh�@jI$l�L�cKL�B�h�XK\4CÙ\/Ú)\�CdGHL�EHL�GNIK]'L�Ò���Cdc1XKTFL�\�RSL¼EYR�XKTdL�ENGY@�X%GfRSIU��TFÎ = L¼ÎjLSÚ®\jL�Î4CF\ØGY@�CFEAlAX > h�XK\�Î4EHGYCFTFT
= L[RSIU\�EYCFEHGHL�\�G¼l-CdGY@3GY@jLaEYJ®L�R�CdÚ�L�ÎáÎjL�ZaXK\�Î�E > EHGHL�Z Cd]�CdG�l L�BDL[L�EHGYCFZaX%GHL�Î;O)��\áGY@�L�IKGY@�L�B¾@�XK\�Î;h�RSL�BDGYXKCF\
BYL�EHGHB�CFRSGYCdIU\�E³R�XK\ = LfJ�TFXKRSL�ÎßIU\ßGY@�L-J�X%BDXKZaL�GHL�BDE`IK]mGY@jL¼Ô�^�i Ó"GY@jL�EHLQJ�X%BDXKZ[L�GHL�B�E = L�CF\jg¼J)X%BDXKZ[L�GHL�BDE IK];GY@jL
��\�Î�L�BDT > CF\jg×ÎjL�ZaXK\�Î�XK\�ÎØ�jGYCFTÙCdG > ]���\�RSGYCdIU\�E�Õ�h�XK\�ÎX���\�CFÒ6�jL-EYL�G�IK]ÃÔ�^�ißI = GYXKCF\�L�Î;O_Öf@jL�\�X%GY�jBDXKT)k6CÙ\�Î�E³IK]
BYL�EHGHB�CFRSGYCdIU\�E-GHIØ��EYL¾CF\!GY@�CFE-EHL�GHGYCÙ\jg�X%BYLÑGY@jIUEHL�l-@�CFR�@!ZaX%kKL�GY@jL�Ô¼^�i @�X�cKL�GY@jL ��Û�B ^�i/^ J�BDIKJ®L�BDG > hmEYCF\�RSL
GY@jLßÔ�^AiÝl-CFTFT�GY@jL�\ = L�CF\�ÎjL�JmL�\�ÎjL�\�G-IK] ��GYCFTFCdG > CF\áEY��RD@�XØJ�X%B�XKZ[L�GHBDCFEYX%GYCFIU\;O¾Öf@jL�EYLÑBYL�EYGHBDCFRSGYCdIU\�E�R�XK\ = L
CF\�GHL�BYJ�BYL�GHL�Î�XKE CÙÎjL�\~GYCF] > CF\jg�BYL�EHGHB�CFRSGYCdIU\�E_]"IKB�GY@jL�Ô�^Ai®O6i6IUZaL-IK]mGY@jL�EHL�CFÎjL�\�GYCd] > CF\�gQBDL�EHGHBDCFRSGYCdIU\�E³X%BYL-L�ZaJ�CdBHu
CFR�XKTFT > GHL�EYGYX = TdLKO � ]`GY@jL > X%BYL�BYL¨ÞHL�RSGHL�Î;h;GY@jL�\ÝGY@jL[XKEYEHI/R�CFX%GHL�ÎÏÔ�^�iÝR�XK\�\jIKG = L¾c/CdL�l�L�Î3XKE�XK\áX%J�J�BDIKJ�BDCFX%GHL
BYL�J�BDL�EHL�\~GYX%GYCFIU\�IK]�GY@jL�Î�X%GYX/hj]�IKBAGY@jLQJ��jBDJ®IUEYL�E`IK]�RSIUZaJ�X%BDCF\jg�@jIU��EYL�@jIUTFÎ�E`l-CdGY@ØÎ�CÈîmL�BYL�\~GARD@�X%BDXKRSGHL�BDCFEHGYCÙR�E�O
|jIKBXÏgUCFcKL�\�ÎjL�ZaXK\�Î E > EHGHL�Z4hfCdGaCFEßGY@jL�BYL�]"IKBYL!JmIUEYEYC = TdLGHI7CFZaJ®IUEYL4BYL�EHGHBDCFRSGYCFIU\�E[l-@�CÙRD@ > CdL�TFÎ�Ô�^Ai

l-CdGY@áGY@�L �¨Û�B ^Ai/^ J�BDIKJ®L�BDG > OßÖf@�CFE¼R�CdBDR���ZÑcKL�\�GYE¼GY@jLßÎjL�JmL�\�Î�L�\�RSL[IK] GY@�LØÔ�^�iáIU\Ï�jGYCFTFCFG > =6> CFZ[JmIUEYCF\jg
BYL�EHGHB�CFRSGYCdIU\�E[lr@�CFRD@ L�EYEHL�\�GYCFXKTFT > EHL�TdL�RSGØXÏJ�X%BYGYCÙR���TFX%BØÔ�^AiÐIU�jGßIK]¼GY@jL CF\/Ú®\�CdGHL4\���Z = L�Bal-@�CFRD@ X7EHL�GßIK]
ÎjL�ZaXK\�Î Î�X%GYXÏXK\�Î*X�gUCdcKL�\*ÎjL�ZaXK\�Î E > EHGHL�Z l IU��TFÎÐBDX%GYCdIU\�XKTÙCFEHLKO ?�IU\�EHL�Ò���L�\~GYT > h�GY@�CFEßX%J�J�BYIUXKR�@�ÎjI6L�E
\jIKGßX$cKIUCFÎ GY@�L \jIU\/u0CFÎ�L�\~GYCÈÚ®X = CFTFCdG > IK]¾Ô�^�iíCF\ígKL�\jL�BDXKTyhACFGaZ[L�BYL�T > CF\�Î�CÙR�X%GHL�E[GY@jL EHL�GßIK]�CÙÎjL�\~GYCdÚ)X = CFTFCFG >
BYL�EHGHB�CFRSGYCdIU\�EAGHI = L×��EYL�Î!CF\IKBDÎjL�B-GHI > CFL�TFÎXa��\�CFÒ6�jL¼EHL�GfIK]³Ô�^Ai®O
i/CÙ\�RSLfGY@jLfJ)X%BDXKZ[L�GHL�BDE IK]�RSL�BYGYXKCF\ØÎjL�ZaXK\�ÎßZ[I6Î�L�TFE³R�XK\ = Lr��EHL�ÎaGHIÑI = GYXKCF\ �¨Û�B ^�ij^íÔ¼^�i®hUGY@�L�EHL�Ô�^Ai

R�XK\4CF\ØGY�jBD\ = L¼��EHL�ÎØGHI[I = GYXKCF\4@�IU��EHL�@jIUTFÎØRD@�X%BDXKRSGHL�BDCFEHGYCÙR�EfEYR�XKTdL�Î4CF\�RSIUZ[LKO³ä�L�l = L�TÃÓ�z��K� s ÕNCF\�Î�CFR�X%GHL�E¼Ó�CF\
BYL�EHJmIU\�EYL GHI×EHIUZaL�I = EHL�BYc%X%GYCdIU\�E_CF\ Û TFXKRYkKIKB =�> XK\�Î W IU\�XKTFÎ�EYIU\Ó�z��K� s = ÕHÕ�h�GY@�X%G_GY@�CFEÃEYR�XKTdL�Î�CF\�RSIUZ[LNR�XK\ = L
��EHL�ÎlrCdGY@R�TFXKEYEHL�ENIK]ÃEHI/R�CFXKTml�L�Td]"X%BDLQ]���\�RSGYCFIU\�E = XKEHL�ÎIU\!RSL�BDGYXKCF\4CF\�Î�CFBYL�RSG���GYCFTFCdG > ]"��\�RSGYCdIU\�E�h/GHIaRSIUZ[J)X%BYL
GY@jL¼X%gKgKBYL�gUX%GHL×l�L�Td]�X%BYL�XKEYEHI/R�CFX%GHL�Îl-CdGY@ØÎ�CÈîmL�BYL�\�G�CF\�RSIUZ[LQÎ�CFEHGHBDC = �jGYCdIU\�E�O�ÖNl I[CF\�Î�CdBYL�RSG��jGYCFTFCdG > ]"��\�RSGYCdIU\�E
EY��CFGYX = TdL³]"IKB�GY@�CFE�J)�jBYJmIUEHLKh$lr@�CFRD@�X%BYL l-CFÎjL�T > ��EYL�Î¾L�Z[J)CdBDCFR�XKTFT > h$CF\�R�TF��ÎjL³GY@jL�XKTFZ[IUEHGÃCFÎjL�XKT�ÎjL�ZaXK\�Î�E > EHGHL�Z
Ó�p �¨W i�Õ�h W L�X%GHIU\ XK\�ÎDC3�jL�TFT = XK�jL�B×Ó�z��Kx%o~Õ�h)XK\�ÎØGY@jL¼GHB�XK\�EYTdIKg[Z[I/ÎjL�T®IK]�X%gKgKBYL�gUX%GHL�RSIU\�EY��ZaL�B = L�@�X�c/CdIU�jB�h
MKIKBDgKL�\�EHIU\;h�ä�XK�!XK\�Î i6GHIKkKL�B�Ó�z��KxKqUÕ¾Ó�M~ä'i�Õ�O
Ô�CFcKL�\�X�cKL�RSGHIKBÑIK] @jIU��EHL�@jIUTFÎ3RD@�X%B�XKRSGHL�BDCFEHGYCFR�E¾EYR�XKTdL�ÎáCF\�RSIUZ[LKh�ED��ZaZaX%B > EHGYX%GYCFEHGYCFR�E�IK]�CF\jL�Ò6��XKTFCdG > CF\

GY@jL�Î�CFEHGHBDC = �jGYCdIU\ØIK]_GY@�CFE-CF\�RSIUZ[L�R�XK\ = L¾R�XKTFR���TFX%GHL�Î;O � \�Î�CFRSL�EfIK]_GY@�LÑpAGHk/CF\�EHIU\5Ó�z��U�1o~Õ�hmâ×IUTFZ Ó�z��U�%t%X/h = Õ
XK\�Îi6L�\ Ó�z��U� s ÕQÓ�prâ�i[CF\�Î�CFRSL�E�Õ�G > JmLrR�XK\ = Lr��EHL�Îa]"IKB`GY@�CFE_J��jBDJ®IUEYLKO W CÈîmL�BYL�\�G³c1XKTÙ�jL�E³IK];GY@jL�àHCF\jL�Ò6��XKTFCdG >
X�cKL�B�EYCdIU\ÐJ�X%BDXKZaL�GHL�BAE3l-CFTFT > CdL�TFÎ5Î�CÈîmL�BYL�\�GÑc%XKTF�jL�EÑ]"IKB�GY@�CFEÑCÙ\�ÎjLSÜmh'lr@�CFRD@7l-CFTÙT`CF\�Î�CFR�X%GHL�@jI�l CF\jL�Ò6��XKTFCdG >
CFE�X1îmL�RSGHL�Î�l-@jL�\áCF\�Î�Cdc6CÙÎ���XKTFENCF\3GY@jL[TdI�l L�B¼L�\�ÎáIK]`GY@jL[Î�CFEYGHBDC = �jGYCFIU\4BYL�RSL�CdcKL[BYL�TÙX%GYCdcKL�T > @�CFgU@jL�B�IKB×TdI$l�L�B
l�L�CdgU@~GfCÙ\�GY@�L×R�XKTFR���TFX%GYCdIU\ØIK]'GY@jL×pQâÑi�CF\�ÎjLSÜmO_prTdGHL�B�\�X%GYCdcKL�T > h�ä�IKBYL�\jå×R��jBYcKL�IKBDÎ�CF\�X%GHL�cKL�RSGHIKBDE-XK\�ÎGY@jL�CdB
RSI$c%X%BDCFXK\�RSLÑZaX%GHBDCÙRSL�EfR�XK\ = L¼R�XKTFR���TFX%GHL�Î�h�XKEfEY�jgKgKL�EYGHL�Î =6> Û L�XKRD@3XK\�Î W X$c6CFÎ�EHIU\
Ó�z��Kx s Õ�OAÖf@jL�EHL¼cKL�RSGHIKBDE
R�XK\ GY@jL�\ = L3RSIUZ[J�X%BYL�Î ]"IKB4Î�CÈîmL�BYL�\~GØCF\�RSIUZ[L3Î�CFEHGHB�C = �jGYCdIU\�E�h XK\�Î*GHL�EHGHL�Îï]"IKBØEYGYX%GYCFEHGYCFR�XKTFT > EYCdgU\�CÈÚ®R�XK\~G

q



Î�CÈîmL�BYL�\�RSL�E�O prTFEYIjh ]"IKBßä�IKBDL�\jå R��jBYcKL�Eal-@�CFR�@íCF\~GHL�B�EHL�RSG�hN@jIU��EHL�@jIUTÙÎ�E[CF\ÐGY@jL!EYXKZaL!BDXK\jgKL�EßIK]QÎ�Cdî®L�BYL�\�G
CF\�RSIUZaL×Î�CFEHGHBDC = �jGYCdIU\�E BYL�RSL�Cdc/CF\jg[EHGYX%GYCÙEHGYCFR�XKTFT > EYCdgU\�CÈÚ)R�XK\�GYT > Z[IKBYL¾IKB-TdL�EYEfCÙ\�RSIUZ[L×R�XK\ = L×ÎjL�GHL�BDZßCF\jL�Î;O
Ö�IQRSIU\�EHGHBD��RSG�GY@jL ]"IKBYL�gKIUCF\�g-G > JmL�E�IK])CF\jL�Ò6��XKTFCdG > Z[L�XKED�jBYLKhKCdG�CÙE�GY@jL�BYL�]"IKBYLA\jL�RSL�EYEYX%B > hUXKE�X-Ú�BDEHG�EHGHL�J�h%GHI

EHJmL�R�Cd] > X%J�J�BYIKJ�B�CFX%GHL-Z[I/ÎjL�TFE`IK]�RSIU\�EY��Z[L�B = L�@�X�c/CdIU�jB$O � \aGY@�CÙE`RSIU\�GHLSÜ6G�h³àHX%J�J�BYIKJ�BDCFX%GHL=EÑ@�XKE GY@jLQZaL�XK\�CF\jg
GY@�X%G�GY@jL�CF\�Î�CFBYL�RSG-�jGYCFTÙCdG > ]���\�RSGYCdIU\�Ó�E�ÕNEHJmL�R�CÈÚ)L�Î Z���EHG > CdL�TÙÎÝÎjL�ZßXK\�ÎÝE > EHGHL�ZßErlrCdGY@ ��Û�B ^�i/^ Ô�^Ai®OmÖf@jL
MUäÃiáCFE×XÝZ[I/ÎjL�T_IK]AGY@�CFE¼G > JmLKO4MKIKBYgKL�\�EHIU\
XK\�Î5i/TdL�EY\�CÙRYkíÓ�z��KxU�KÕ×XK\�Î7PrCÙRSIUT-Ó�z��K�1n�ÕÑ@�X�cKL�BYL�RSL�\~GYT > ��EHL�Î
GY@�CFE�Z[I/ÎjL�T GHI�L�EHGYCFZaX%GHLÝ?N^�i7XK\�Î Ô�^�imOÃÖ-@jL�]"IKBDZ[L�B[EHGY��Î > lAXKE = XKEHL�Î5IU\ b \�CdGHL�Î i6GYX%GHL�EaÎ�X%GYX/h GY@jL
TFX%GHGHL�B�IU\Ï?AXK\�XKÎ�CÙXK\ Î�X%GYX/O � \ GY@�CÙE-J�X%JmL�B�h)GY@jLaÔ�^�iÝCF\ÝPrCFRSIUTAÓ�z��K�1n�Õ�X%BYL���EHL�ÎÝGHIRSIU\�EHGHBD��RSG¼@jIU��EHL�@jIUTFÎ
RD@�X%BDXKRSGHL�BDCFEHGYCÙR�E-EYR�XKTdL�Î CF\�RSIUZ[LKO
pQE-LSÜ/J�TFXKCÙ\jL�Î!L�X%BDTÙCdL�B�h�@jI�l L�cKL�B$h®L�cKL�\3]"IKBQX�gUCdcKL�\3ÎjL�ZaXK\�ÎÝZ[I/ÎjL�T�h�GY@�L�BYLÑCFErXK\ÝCÙ\/Ú)\�CdGHL×EYL�GrIK] Ô�^Ai®h

ÎjL�JmL�\�Î�CÙ\jg4IU\
GY@�LØCFÎ�L�\~GYCd] > CF\jg4BYL�EHGHB�CFRSGYCdIU\�EÑ��EHL�Î7GHIÝL�EHGYCÙZaX%GHL�GY@�LÔ�^Ai®O � Z[JmIUEYCF\�g4LSÜ/XKRSG[X%gKgKBYL�gUX%GYCdIU\
IU\5X!GHBDXK\�EDTdIKg ÎjL�ZaXK\�Î
E > EHGHL�Z L�\�EY�jBYL�E×GY@�X%GÑGY@�LßXKEYEHI/R�CFX%GHL�Î Ô�^�i�]�IKBÑGY@jL�E > EHGHL�Z @�X$cKL�GY@jL�BYL�Ò6��CdBYL�Î
��Û�B ^Ai/^*J�BYIKJmL�BYG > O � \ XKÎ�Î�CdGYCdIU\;hjGY@�L�BYLÑX%BYLÑIKGY@jL�B�ÎjL�ZaXK\�Î!ZaI6ÎjL�TÙEfl-CdGY@ �¨Û�B ^�ij^ïÔ�^Ai4lr@�CFRD@ RSIU��TFÎ = L
��EHL�Î�O
|jIKB¼RSIUZ[J)X%BDX%GYCdcKL�J��jBYJmIUEHL�E�h)XK\Ýp �¨W i Z[I/ÎjL�T�CF\�RSIKBYJmIKBDX%GYCF\jg ��Û�B ^�i/^ Ô�^Ai!CFErXKTFEHI�L�EHGYCFZaX%GHL�Î;OrÖf@jL

��Û�B ^Ai/^:Ô¼^�iÝ]"BYIUZ GY@jLßM~ä'i3XK\�Î�p �¨W iáZaI6ÎjL�TÙE¼X%BYLa��EHL�ÎáGHI RSIUZaJ��jGHLa@jIU��EYL�@jIUTFÎáRD@�X%B�XKRSGHL�BDCFEHGYCFR�EÑXKÎ/u
ÞY��EHGHL�Î;hKIKB¾àHCÙ\�Î�Cdc/CFÎ���XKTUL�Ò���CFc1XKTdL�\�G�E¼CF\�RSIUZaL¼Ó � ^ � Õ�O � ^ � CÙE = XKEHL�Î[IU\�GY@jLaà�L�Ò6��XKTFT > Î�CFEHGHBDC = �jGHL�ÎÑL�Ò���CFc1XKTdL�\�G�E
TdL�cKL�TFE�IK]�CÙ\�RSIUZ[LQJ�BYIKJmIUEHL�ÎØCF\�pAGHk/CF\�EYIU\3Ó�z��U�1o~Õ�h®XK\�Î���EHL�ÎCF\�â×l IU\jg4Ó�z��KxU�KÕ�l-CFGY@ßGY@jL¼MUäÃiaZaI6ÎjL�TyO_MUIKBHu
gKL�\�EHIU\�XK\�Îái/TFL�EY\�CFRDk
Ó�z��Kx1n�Õ���EHL�ÎáXEYTFCdgU@�GYT > Î�Cdî®L�BYL�\�G�Z[L�GY@jI/ÎÝGHIL�EHGYCÙZaX%GHL[CF\jL�Ò6��XKTFCdG > ]�IKB�GY@jL b \�CdGHL�Î
i6GYX%GHL�E�O
b EYCF\jg¼GY@�L�EHLrÎ�Cdî®L�BYL�\�G ��Û�B ^Ai/^íÔ�^�i®h�XK\�ÎaEHL�cKL�BDXKT�J�X%BDXKZ[L�GHL�B�CFEYX%GYCdIU\�E`IK]mGY@jLrMUäÃi�XK\�Îap ��W iaZ[I/ÎjL�TFE�h

XKTdGHL�BD\�X%GYCdcKLL�EHGYCFZaX%GHL�E�IK] � ^ � l�L�BYL4R�XKTFR���TÙX%GHL�Î;O�Öf@�CFEÑXKTFTdI$lrE�X3EHL�\�EDCdGYCdc/CdG > XK\�XKT > EYCÙE×GHI = LØRSIU\�Î���RSGHL�Î;h
GHIÎjL�GHL�BDZaCF\�LÑ@jI�l:Î�Cdî®L�BYL�\�GrZaL�XKEY�jBYL�EQIK] � ^ � X1îmL�RSG�CÙ\jL�Ò���XKTFCdG > ÎjLSÚ®\jL�Î CF\ GHL�BDZaEQIK]³pQâÑi!CÙ\�Î�CFRSL�E�h®XK\�Î
ä�IKBDL�\jåßR��jBYcKLßIKBDÎ�CF\�X%GHL�E�O � G¾CFE×XKTFEYI!JmIUEYEYC = TFL�GHI3RSIUZ[J�X%BYLßGY@jL�EHLßZ[L�XKED�jBYL�E×IK]NCF\�L�Ò���XKTÙCdG > l-CdGY@�EYCÙZaCFTFX%B�h
\�XKCdcKL×ZaL�XKEY�jBYL�E = XKEHL�Î4IU\
ñ���ù�ý�ñ%þjCF\�RSIUZ[LKh���\�XKÎ1ÞY��EHGHL�Î]"IKB-Î�CÈîmL�BYL�\�RSL�EfCÙ\4@jIU��EHL�@jIUTÙÎ4RD@�X%BDXKRSGHL�B�CFEHGYCFR�E�O
i6L�cKL�B�XKTjCF\~GHL�BDL�EHGYCF\jg�BYL�EY��TdGYE�l�L�BYLNI = GYXKCÙ\jL�Î;O � \�RSBDL�XKEHL�Î[Z[I/ÎjL�T6BYL�EHGHBDCFRSGYCFcKL�\jL�EYEÃCFZ[J�TÙCdL�Î¾X¼TdI�l L�B³X%J�J�X%BHu

L�\�GÃÎ�L�gKBYL�L IK])X = EHIUTF�jGHLACF\jL�Ò6��XKTFCFG > O�Ö-@�CFE�lAXKE'GHBD�jL�l-@jL�GY@jL�BÃCF\jL�Ò6��XKTFCFG > lAXKE'ZaL�XKEY�jBYL�Î���EYCF\�grpQâÑi×CÙ\�Î�CFRSL�E
IKB � ^ � Ò���XK\�GYCFTdL�E�OFCÝIKBYLßEHJmL�R�CÈÚ)R�XKTÙT > hmGY@jLaCF\jL�Ò6��XKTFCdG > CF\�Î�CFRSL�E�EY@jI$l�L�Î�GY@�X%G¼GY@�LaÎjL�gKBYL�L[IK]ACF\jL�Ò6��XKTFCdG > CF\
� ^ � BDIUEHLNI$cKL�B GY@jLNJmL�BDCdI/Î�z��U�%xHG)z��KxKt6h�CdBDBYL�EHJmL�RSGYCdcKLAIK])GY@�LNL�EHGYCFZaX%GHL�ÎaZaI6ÎjL�T/��EYL�Î;O'Ö-@�CFE']�L�X%GY��BYLNl�XKE³L�cKL�\
Z[IKBYLQX%J�J�X%BYL�\�G�l-@jL�\ßTFI�IKk/CF\jg¾X%G � ^ � Ò6��XK\~GYCÙTdL�E�O_ä�I�l CF\�RSIUZ[Lr@jIU��EHL�@jIUTFÎ�E`LSÜ/@�C = CdGHL�ÎaX�ÎjL�RSBYL�XKEDCF\jgÑED@�X%BYL
IK] � ^ � ]"BYIUZ z��U�%xHG)z��KxKt6hA\jI3ZaX%GHGHL�B�l-@�CFR�@
Z[I/ÎjL�T³GY@�L�L�EHGYCÙZaX%GHL�E�l L�BYL = XKEHL�Î
IU\;O;�¼\�T > @�CdgU@
CÙ\�RSIUZ[L
@jIU��EYL�@jIUTFÎ�E×Ó�X = I$cKLÑGY@jL×EHL�cKL�\�GY@ ÎjL�R�CÙTdL�Õ LSÜ/@�C = CdGHL�Î4X�BDCÙEYCF\jg[EY@�X%BDL¼IK] � ^ � I$cKL�BQGYCFZ[LKO

s



pQ\�XKT > EYCFE�IK]rCÙ\jL�Ò���XKTFCdG > CF\ � ^ � ]"IKBaXKTFTA@jIU��EHL�@jIUTÙÎ�E¾GHIKgKL�GY@�L�BßJ�BYLSu0ED�jJ�JmIUEHL�E�GY@�X%G[GY@jL4RSIU\�cKL�BDEYCdIU\íIK]
@jIU��EYL�@jIUTFÎ4CF\�RSIUZaL�CÙ\~GHI � ^ � ��EYCF\�g�L�Ò6��Cdc%XKTdL�\�RSL×EDR�XKTdL�Ef@�XK\�Î�TdL�EAGY@jL×Î�CÈîmL�BYL�\�RSL�E-CF\@jIU��EHL�@jIUTÙÎ4RD@�X%BDXKRSGHL�BYu
CFEHGYCÙR�EfXKÎjL�Ò6��X%GHL�T > h)XK\�Î XKTFEHIßGY@�X%GrEY��RD@ RSIU\�cKL�BDEYCFIU\ CFErCF\�ÎjL�L�Î4\jL�RSL�EDEYX%B > O � GQCFENJmIUEYEYC = TdL�GHIßXK\�XKT > EHL×GY@�L�EHL
CFEYED�jL�E =�> TdI6IKk/CF\jg4X%GÑCF\�L�Ò���XKTÙCdG > CF\áGY@jLßÎ�CÙEHGHBDC = ��GYCdIU\ IK]NXKRSGY��XKT @jIU��EHL�@�IUTFÎ�CF\�RSIUZ[L Ó"lrCdGY@ÏXK\�Î�lrCdGY@jIU�jG
XKÎ1ÞY��EHGYZ[L�\�GYE ]�IKB�Î�CÈîmL�BYL�\�RSL�E�CF\a@jIU��EYL�@jIUTFÎßR�@�X%BDXKRSGHL�BDCÙEHGYCFR�E�Õ�hjXK\�Î�CF\aGY@jLQÎ�CFEHGHB�C = �jGYCdIU\�IK] � ^ � ]"IKB Î�Cdî®L�BYL�\�G
@jIU��EYL�@jIUTFÎ4EYCdå�L�E�O
� \jL�Ò6��XKTFCdG > CF\ÝXKRSGY��XKT'@�IU��EHL�@jIUTFÎ3CF\�RSIUZaLÑBYIUEYLÑ]"BYIUZ z��U�%xHG6xKt6h = ��Gr\jIKG�GHIXØEYGYX%GYCFEHGYCFR�XKTFT > EYCdgU\�CÈÚ®R�XK\~G
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XKRSGY��XKT�CF\�RSIUZ[LKhjGY@�XK\!l-@jL�\!��EDCF\jg � ^ � O
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Öf@jL×ZaI6Î�CdÚ�L�Îp ��W iZ[I/ÎjL�T���EHL�Î4CÙ\GY@�CFEAJ�X%JmL�B-CFEAI = GYXKCF\jL�Î4]"BYIUZ GY@jL×TFIKgaLSÜ6JmL�\�Î�CdGY�jBYLQ]"��\�RSGYCdIU\
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XK\�Î!o/O¦v6O
pQâÑi�CF\�Î�CÙRSL�E RSIU\�Î�CdGYCdIU\�XKT)IU\4Î�CÈîmL�BYL�\�G c%XKTF�jL�E�IK]�£ÑJ�BYI�c6CFÎ�LQEY��ZaZaX%B > ZaL�XKEY�jBYL�E�IK]�CÙ\jL�Ò���XKTFCdG >[= XKEHL�Î

IU\�Î�CÈîmL�BDCF\�g�\jIKBDZßX%GYCdcKL[JmL�BDEHJmL�RSGYCdcKL�E�O¾pìZ[IKBYL[ÎjL�GYXKCÙTdL�Î3J�CFRSGY�jBYL�IK]�CF\jL�Ò6��XKTFCdG > R�XK\ = L�I = GYXKCF\jL�Î;h�@jI�lNu
L�cKL�B�h =6> L�EHGYCFZaX%GYCF\�g�ä�IKBYL�\jå×R��jBDcKL×IKBDÎ�CF\�X%GHL�EA]�IKB � ^ � OI²_L�RSGHIKBDErIK]�GY@jL�EYL¼IKBDÎ�CF\�X%GHL�ENXK\�Î4GY@jL�CdBfRSI�c1X%BDCÙXK\�RSL
ZaX%GHBDCÙRSL�E�R�XK\ = L�L�EHGYCFZaX%GHL�ÎÐRSIU\�EYCÙEHGHL�\~GYT > ��EYCF\�g GY@jLZ[L�GY@jI/ÎjIUTdIKg > J�BYIKJmIUEHL�Î7CÙ\ Û L�XKRD@�XK\�Î W X$c6CFÎ�EHIU\
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EYXKZ[J)TdL � ^ � EHIKBYGHL�Î�]�BDIUZ TdI�l L�EYG GHI�@�CdgU@jL�EHG�{/XK\�Î�t CFE³GY@jLQEYXKZ[J�TFL-EYCdå�LKO³pQTFEHIjh 1¸ � XK\�Î 1� X%BDLQRSIU\�Î�CdGYCdIU\�XKT
XK\�Î���\�RSIU\�Î�CdGYCdIU\�XKT�Z[L�XK\ � ^ � BYL�EHJmL�RSGYCdcKL�T > O�Öf@jL�]"IKBDZ[L�B¼CFE¼RSIU\�Î�CdGYCdIU\�XKT'IU\áGY@jL � ^ � ]"XKTFTÙCF\jg�CÙ\ÝGY@�L.³� ªGY@
ÎjL�R�CFTFLKO
Û L�XKRD@XK\�Î W X�c/CFÎ�EHIU\3Ó�z��Kx s Õ�h�Öf@jL�IKBYL�Zìq6h6EY@�I$l GY@�X%G 1µ #�� 1µ < �ZrZrZr=� 1µ ¹|� l CÙE³XKE > Z[J�GHIKGYCFR�XKTFT > \�IKBDZaXKT�h

XK\�ÎßGY@�X%G3½ t7Ó 1µ � µ Õ q¾ P�Ó�o � b¡¿;Õ�O Ô�CdcKL�\ � ^ � L�EHGYCFZaX%GHL�E�]"IKB EHL�cKL�B�XKT > L�X%B�E�h6ä�IKBYL�\jåQR��jBYcKLrÎ�L�R�CFTdLfcKL�RSGHIKBDE
XK\�Î GY@jL�CdB-c%X%BDCFXK\�RSLSu0RSI$c%X%BDCFXK\�RSL�ZaX%GHBDCFRSL�ErR�XK\ = L×L�EYGYCFZaX%GHL�ÎÝ]�IKBrGY@jIUEHL > L�X%BDE�O�Lï@jL�GY@jL�B � ^ � CFErRD@�XK\�gUCF\jg
EHGYX%GYCFEYGYCFR�XKTFT > EYCdgU\�CÈÚ®R�XK\~GYT > I�cKL�B-GYCFZaL×R�XK\GY@jL�\ = L�GHL�EHGHL�Î4gKL�\jL�BDXKTÙT > O³prTFGHL�BD\�X%GYCdcKL�T > hjGHL�EYGYEN]�IKBrÎ�CÈîmL�BYL�\�RSL�E
CF\ J�X%BYGYCFR���TÙX%BQÎjL�R�CÙTdL�E-XKRSBYIUEDE�GYCFZ[LÑR�XK\ = L = L�RSIU\�Î���RSGHL�Î�OQÖ�L�EHGQBYL�EY��TdGYE-IK] = IKGY@3G > J®L�EQX%BYL�J�BYL�EYL�\~GHL�Î3CF\
i6L�RSGYCdIU\ �Y�Y� = L�TdI�l×O

ê ��ÍK�1��(®���1�1�%é'�4	j��	�	���8·ÀØ���$�'���$�
SmóA��ù�ö�÷%øMT8T8T�U�VXW�T�ø)ù�ô�÷�úKýK�$ù�ö�÷Kø

JÃX%BDXKZ[L�GHL�B¼L�EYGYCFZaX%GHL�E�]"BYIUZ PQCFRSIUTNÓ�z��K�1n�Õr]"IKBQGY@�L�M~ä'i Z[I6Î�L�T�l-CFGY@ XK\�Î3l-CdGY@�IU�jGr@jIUZaIKgKL�\jL�CdG > XK\�Î
E > ZaZ[L�GHB > CFZaJ®IUEYL�Î�l L�BDL���EHL�ÎÏGHI3R�XKTFR���TFX%GHL�XKTdGHL�B�\�X%GYCdcKLßEHL�B�CdL�E×IK] � ^ � L�EHGYCFZßX%GHL�EÑCF\�z��U�%x6hfz��KxKq6hfz��Kx1n
XK\�Î5z��KxKt6O¾Öf@jL�R�XKTFR���TFX%GYCFIU\ IK] � ^ � l�XKE�RSIUZ[J���GHL�ÎÝ]"IKB¼@jIU��EHL�@�IUTFÎ�E-Î�BDX�l-\Ý]"BYIUZ GY@jLØz��U�%x6h³z��KxKq6h z��Kx1njh
XK\�Î z��KxKtÁS�ý/ô�òKóSÿá÷��"Â�ñ(��ö"þ¡ÿ_a�Ã � óSø®ú%ö"ù�ý/ôYó£õ���ö���ô�÷$úUñKùyñMÂ`ö"þdóSõMÄ'ÂKÅ{�Ma�Æ�Ç¾]"IKB�?AXK\�XKÎ�X/OßÖf@jL�EYLal L�BDLaGY@jL
@jIU��EYL�@jIUTFÎ�ENIU\ l-@�CFR�@!GY@jLÑPrCFRSIUT�Ó�z��K�1n�ÕQMUä'i4L�EHGYCFZaX%GYCFIU\!lAXKE = XKEYL�Î;ONÖf@�X%GrCÙE�h�ZaX%BYB�CdL�Î!RSIU�jJ�TFL×]"XKZßCFTFCdL�E
l-CdGY@*c%X%B > CÙ\jg7\6��Z = L�B�EßIK]¾R�@�CFTFÎ�BYL�\;hNLSÜjR�TF��Î�CF\�gÏGY@jL�EHL�Td]�uyL�Z[J�TdI > L�Î;O ^`X%BDTÙCdL�BßBYL�EYL�X%BDRD@ CF\�Î�CFR�X%GHL�E�GY@�X%G
@jIU��EYL�@jIUTFÎÑGHL�\��jBDL�EHGYX%GY��E_CFEÃXK\�CÙZ[JmIKBYGYXK\~GÃÎjL�GHL�BDZßCF\�XK\�G�IK]�Î�L�ZaXK\�Î = L�@�X�c/CdIU�jBNÓ Û X%BD\jL�E_XK\�ÎaÔ�CFTÙTFCF\jgU@�XKZ!h
z��Kx1nj{�PQCFRSIUT�hmz��KxK�%X~Õ�O Ö�I¾BYL�RSIKgU\�CÙEHL-GY@�CÙE�h�XK\�Î�GHIÑX$cKIUCFÎØGY@jLr\�L�L�ÎßGHI�ÎjL�XKT�lrCdGY@aLSÜ/JmL�\�Î�CdGY�jBDL�EÃIU\�@jIU��EYCF\jgjh
GY@jL`@�IU��EHL�@jIUTFÎ�E;CF\�R�TF��Î�L'IU\�T > GY@�IUEHL TFCFc6CF\�g�CF\×BYL�\~GHL�ÎÑXKR�RSIUZaZ[I/Î�X%GYCdIU\;OÃ|��jBDGY@jL�BDZ[IKBYLKh1GY@jL`|/p{CÝ^`} ZaXKEHk/E
@�CdgU@7CF\�RSIUZ[LØ@jIU��EHL�@�IUTFÎ�E�h'XK\�Î7Î�I�L�E�\jIKGÑXKÎ�L�Ò���X%GHL�T > RSI$cKL�BaRSL�BYGYXKCÙ\
G > JmL�EÑIK]fTdI$l CF\�RSIUZaLß@jIU��EHL�@�IUTFÎ�E�O
Öf@jL�EYL¼J®IUCÙ\~GYENEY@�IU��TFÎ = L = IKB�\jL×CF\4ZaCF\�Î�lr@jL�\!CF\�GHL�BYJ�BYL�GYCÙ\jg�GY@jL¼BYL�EY��TFGYCF\jg[CF\jL�Ò6��XKTFCdG > Z[L�XKEY��BYL�E�O
Öf@�L×@jIU��EHL�@jIUTÙÎØR�@�X%BDXKRSGHL�BDCÙEHGYCFR�Eflr@�CFRD@Øl�L�BYL¾CF\�R�TF��ÎjL�ÎØCF\GY@jL×PQCFRSIUT`Ó�z��K�1n�ÕfÎjL�ZaXK\�Î4Z[I/ÎjL�TmBYL�ED��TdGNCF\

XKÎ1ÞY��EHGYZ[L�\�GAGHIa@jIU��EHL�@�IUTFÎCF\�RSIUZ[L�GHI > CdL�TFÎØGY@jL � ^ � L�EHGYCÙZaX%GHL�E�O`Öf@�L�EHL¼RD@�X%BDXKRSGHL�B�CFEHGYCFR�ENl�L�BYL¼]�XKZaCFT > EYCdå�LK{
X%gKLØIK]A@�L�XKÎ;{_BYL�gUCdIU\
IK]�BDL�EYCFÎjL�\�RSLK{_XK\�Î7�jB = XK\ÏcKL�BDEY��E¾BD�jBDXKT_BDL�EYCFÎjL�\�G�O W LSÚ)\�CdGYCdIU\�E¼IK]AGY@jL�EYL�R�X%GHL�gKIKBDCdL�E
X%BYLØgUCdcKL�\5CF\ÏÖ'X = TdLÝz%O3prE�R�XK\ = LØEHL�L�\;hÃGY@jLØ@jIU��EHL�@jIUTÙÎ�E×@�X$cKLX l-CFÎjLßBDXK\jgKLØIK]fRD@�X%BDXKRSGHL�B�CFEHGYCFR�E�OÝÖf@jL
��Û�B ^Ai/^:Ô¼^�iÝBYL�EY��TdGYCF\jgØ]�BDIUZ GY@�CFE�k/CF\�Î3IK]�EYL�GHGYCF\jgGY@jL�BYL�]"IKBYLßÎjL�XKTÙE�l-CdGY@áX4TdIKG×Z[IKBYL[GY@�XK\�ÞH��EYG¼]"XKZaCÙT >
EYCdå�LKhKlr@�CFRD@�CFE'��EY��XKTFT > c/CdL�l L�Î�XKEÃGY@jLNZ[IUEYGÃCÙZ[JmIKBYGYXK\~GÃRD@�X%BDXKRSGHL�BDCFEHGYCÙR GHI�]"I6R���EÃIU\Ñlr@jL�\�L�EHGYCFZaX%GYCF\�g¼Ô�^Ai®O
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ærI$l�L�cKL�B�hjGY@jLfIKGY@jL�BA@jIU��EYL�@jIUTFÎaR�@�X%BDXKRSGHL�BDCFEYGYCFR�E CÙ\aÖ�X = TdL¾zfl�L�BYLQXKTFTj]"IU��\�Î[GHI = LfEHGYX%GYCFEHGYCFR�XKTÙT > EYCdgU\�CÈÚ®R�XK\~G
ÎjL�GHL�BDZßCF\�XK\�GYE IK]'ÎjL�ZaXK\�Î4CÙ\�PQCFRSIUT³Ó�z��K�1n�Õ¼Ó�XK\�Î4CÙ\ßIKGY@jL�B-BYL�EHL�X%BDR�@;�³EHL�LKhj]"IKBNLSÜ/XKZ[J)TdLKhjPrCFRSIUTyhmz��KxK�%X�XK\�Î
z��K�/z$Õ�OAÖf@jL�EHL¼c%X%BDCFX = TFL�ENX%BYL×GY@jL�BYL�]"IKBYL¾CÙZ[JmIKBYGYXK\~GNÎjL�GHL�B�ZaCF\�XK\�GYENIK]'GY@jL ��Û�B ^Ai/^ Ô¼^�iØ]���\�RSGYCdIU\�E�O
pQTdGY@jIU�jgU@áXØl-CFÎ�LÑBDXK\�gKL�IK]�@jIU��EHL�@�IUTFÎÝR�@�X%BDXKRSGHL�BDCÙEHGYCFR�E×X%BYL[Z[I/ÎjL�TFTFL�Î;h)BDL�Ò���CFBDCF\jgßXTFX%BDgKL�\6��Z = L�BQIK]

J�X%BDXKZaL�GHL�BDE-GHI = L¾L�EHGYCFZaX%GHL�Î c6CFXaGY@jLÑÎjL�ZßXK\�Î!Z[I/ÎjL�T�hjGY@jLÑGHIKGYXKT�\6��Z = L�BNIK]³@jIU��EHL�@jIUTÙÎ�ENCF\4GY@jLÑEY�jBYcKL > E
l-@�CÙRD@ RSIU��TFÎ = L¾��EYL�Î CFE-cKL�B > TFX%BYgKLKOfÖf@�X%GrCFE�h)GHI�RSIUZ[J)�jGHL � ^ � ]"IKBÑz��U�%x6h³z��KxKq6h_z��Kx1nXK\�Î7z��KxKt6h;XßGHIKGYXKT
IK]_xK� sKs @jIU��EHL�@�IUTFÎ�E l L�BYL¼GYX%kKL�\ ]�BDIUZðGY@jL�]�IU�jBf|/p{CÝ^`}:ED�jBYcKL > E�O³Öf@jL = BYL�X%k/ÎjI�l-\ =�> EY�jBYcKL >�> L�X%B-lAXKE
q/z�t s h�qU�1oKo/h_zSn s t�XK\�ÎÝqKt s nI = EHL�BYc%X%GYCdIU\�E-BYL�EHJmL�RSGYCdcKL�T > OfÖ-@�CFEfCFErXKÎjc%XK\~GYX%gKL�IU��EQ]"IKBrGY@�LÑRSIUZ[J���GYX%GYCdIU\ IK]
EHGYXK\�Î�X%BDÎáL�BYBYIKBDE×]�IKB×GY@�LaprâÑi3CÙ\�Î�CFRSL�E�h�XK\�ÎáIK]AÎ�L�R�CFTdL�IKBDÎ�CF\�X%GHL�cKL�RSGHIKB�EÑXK\�ÎáGY@�L�CdB¼c1X%B�CFXK\�RSLSu0RSI$c%X%BDCFXK\�RSL
ZaX%GHBDCdÜØL�EHGYCÙZaX%GHL�E�h�EYCÙ\�RSL×EY��R�@4L�EHGYCFZaX%GHL�ErX%BYL×IU\�T > c%XKTFCFÎ4XKE > Z[J�GHIKGYCFR�XKTÙT > O
Öf@�L
ÓyÔ�^�i�u0XKÎ%ÞH��EYGHL�Î)Õ�p �¨W iÐZ[I/ÎjL�TAlAXKEß\jIKGßL�EHGYCFZaX%GHL�Î*CF\íPrCÙRSIUT¾Ó�z��K�1n�Õ�h = �jG[lAXKE[L�EHGYCÙZaX%GHL�Î ]"IKB

GY@�CFE EHGY��Î > h×��EDCF\jgíGY@jL5EYXKZ[L7Î�X%GYX�XKE PQCFRSIUTØÓ�z��K�1n�Õ�OÈL @�CFTdLÏGY@jL5MUä'i XK\�Î¤p �¨W i Z[I6Î�L�TFE!X%BYL5\jIU\/u
\jL�EHGHL�Î�h GY@jL ]�IKBDZaL�Bß@�XKEaZaXK\ > Z[IKBYL4J�X%B�XKZ[L�GHL�BDEaGY@�XK\íGY@jL TFX%GHGHL�B$O�pr\�CF\j]"IKBDZaXKTNRSIUZ[J�X%B�CFEHIU\ÐIK]�GY@jL
L�EHGYCFZßX%GHL�ÎØTFIKg%u0TFCdkKL�TFCF@�I�I/Î�EÃ]"IKB GY@jLQG0l�I[Z[I/ÎjL�TFE`CÙ\�Î�CFR�X%GHL�ÎßGY@�X%G GY@�LQp �¨W ial IU��TFÎ = LrEYGHBYIU\jgUT > BYL¨ÞHL�RSGHL�ÎCF\
]�X�cKIU�jB¼IK]³GY@�L[M~ä'i Z[I/ÎjL�T�hmCd]`XØEY��CdGYX = TFL¾L�\�RSIUZ[J)XKEYEYCF\jgZ[I/ÎjL�T�l L�BYL�GHI = LÑL�EYGYCFZaX%GHL�ÎKÉKO¼pQEQCÙ\ GY@jLaM~ä'i
R�XKEHLKhmGY@jL�@jIUZ[IKgKL�\jL�CFG > XK\�Î3E > ZaZ[L�GHB > BDL�EHGHBDCFRSGYCdIU\�Efl�L�BYLÑEHGHBDIU\jgUT > BYL¨ÞHL�RSGHL�Î3]�IKBQGY@jL�p ��W i!Z[I/ÎjL�T�l-CdGY@
Ô�^Ai®O�Öf@�L�EHLr@jIUZaIKgKL�\jL�CdG > XK\�Î�E > ZaZaL�GHB > GHL�EHG BDL�EY��TdGYE R�XK\ = L-CÙ\~GHL�BYJ�BYL�GHL�Î�XKE�Z[I/ÎjL�T�EYJ®L�R�CdÚ)R�X%GYCdIU\aGHL�EYGYE
Ó�â¼L��jå�L�\�k1XKZ[J!XK\�Î Û X%BDGHL�\;h�z��K�/z$Õ�O Ö-@�CFE�GY@jL�BYL�]"IKBYL×CF\�Î�CFR�X%GHL�E�GY@�X%G = IKGY@Z[I6Î�L�TFEATdL�X�cKL¾EYIUZ[L�GY@�CF\jg�GHI = L
ÎjL�EYCFBYL�Î;OÃP-IU\jL�GY@�L�TdL�EYE�h6GY@jL�EHLQZ[I6Î�L�TFE³X%BYLrl-CFÎjL�T > ��EHL�Î�CF\aX%J�J)TFCdL�Î[ÎjL�ZaXK\�ÎßXK\�XKT > EHL�E�h6XKTdGY@jIU�jgU@ßGY@jL�BYLQ@�XKE
BYL�RSL�\�GYT >!= L�L�\3CF\~GHL�BDL�EHGQCÙ\ÝZ[I/ÎjL�TFTÙCF\jgaÎjL�ZaXK\�ÎÝE > EHGHL�ZaEQl-CFGY@ Z[IKBYL�RSIUZ[J�TÙCFR�X%GHL�Îá^`\jgKL�T�]"��\�RSGYCdIU\�E�O�i6L�LKh
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ZaCF\�XK\~GYErIK]`ÎjL�ZaXK\�Î;OrærI$l�L�cKL�B�h�GY@jL�CFZ[JmIKBYGYXK\�RSL¾IK]_GY@jL�EHL�GHL�BDZßErCFEQ\jIKG =�> XK\ > ZaL�XK\�E�X�EHL�GHGYTFL�Î3CÙEYEY�jLKh
EYCF\�RSLfGY@jL > l�L�BYL-]"IU��\�ÎßGHI = LrEHGYX%GYCÙEHGYCFR�XKTFT > CF\�EDCdgU\�CÈÚ)R�XK\�G³CF\aEYIUZ[LrZ[IKBDL-BYL�RSL�\�G l�IKBYk Ó�PQCFRSIUT�hmz��K�Kv%X/h = XK\�Î
z��K�KtUÕ�h;XK\�Î4GY@jL > l�L�BYL×]"IU��\�Î!GHI = L¾��\�\�L�RSL�EYEYX%B > CF\!EHIUZaL¾L�Ò6��X%GYCdIU\�ENIK]_GY@�L¾ÎjL�ZaXK\�Î E > EYGHL�ZãL�EHGYCÙZaX%GHL�Î
=6> Û XK\jk/E�h Û TF��\�ÎjL�TÙT)XK\�Îä�L�l = L�TÃÓ�z��K�1n�Õ�OAÖf@�CÙE TFXKEYGfEHGY��Î > hj@jI�l L�cKL�B�h)CFEAIK]�EHIUZaL×CF\~GHL�BDL�EHGNCF\ØGY@jL¼J�BYL�EHL�\�G
RSIU\�GHLSÜ6G�h�EYCÙ\�RSLfl�L�Td]"X%BDLrR�XKTFR���TÙX%GYCdIU\�E³l�L�BYLr]�IU��\�ÎaGHI = LQEHL�\�EYCdGYCFcKLfGHIÑGY@�L-LSÜjR�TF��EYCdIU\aIK]�Ò���XKÎ�BDX%GYCFRfLSÜ/JmL�\�Î�CÈu
GY�jBYL¼GHL�B�ZaEf]"BYIUZ ñ%þ"þ/L�Ò���X%GYCFIU\�EfIK]'GY@jL¾ÎjL�ZßXK\�Î4E > EHGHL�Z4O`Öf@�L¼BYL¨Þ�L�RSGYCFIU\!IK]Ã@jIUZ[IKgKL�\jL�CdG > XK\�Î!E > ZaZ[L�GHB >
=6> GY@jL�Z[I6Î�L�TFE-L�EYGYCFZaX%GHL�Î�CF\ÝGY@�CFErJ�X%JmL�B�hmCF\�Î�CFR�X%GHL�ErGY@�X%G¼EHIUZ[L�XKTdGHL�BD\�X%GYCdcKL[Z[I6Î�L�T�EHJmL�R�CÈÚ®R�X%GYCdIU\�EQRSIU��TFÎ
]"BD��CdGH]���TFT >= L[LSÜ/J�TdIKBYL�Î;O�e-XK\�kÝGY@jBDL�LaE > EYGHL�ZaE×X%BYLaGY@�L�BYL�]�IKBDLaXK\�I = c/CdIU��E¾X%BYL�X4]"IKB×EY��RD@Ïl IKBYk®h�XK\�ÎáGY@�CFE
CFE�R��jBYBDL�\~GYT > GY@�LED� = ÞHL�RSGÑIK]rBYL�EHL�X%BDR�@Ð]�IUTFTFI$l-CF\�gÝ�jJÐGY@�CFEÑl�IKBYk)O � \5GY@�CFEÑJ�X%JmL�B�h_GY@jL4EHL�\�EYCdGYCdc/CdG > IK]rGY@jL
CF\jL�Ò6��XKTFCFG > ZaL�XKEY�jBYL�EÑXK\�XKT > EHL�Î�l-@jL�\ÏGY@jLßZ[I/ÎjL�T³EHJmL�R�CÈÚ®R�X%GYCdIU\ÏCFE×R�@�XK\jgKL�Î7J�BYI�c6CFÎ�L�E×X!��EHL�]���TÃgU��CÙÎjL[GHI
GY@jL×BDI = ��EHGY\jL�EDEAIK]'EY��RD@4L�EHGYCÙZaX%GHL�EfGHIßZaI6ÎjL�T�EHJmL�R�CÈÚ)R�X%GYCdIU\;O
SmóA��ù�ö�÷%øMT8T8T�U���W�Å{Ú±SÛT�ø)ú%ö¨��óSõÑñ%ø)ú.T8a7T:ÜIT�ø��D÷�ßó2Y¾ö�õ£ù�ô£ö¨��ý/ù�ö�÷%øÝS�ýI���añ%ô�öyó£õ
pQE CÙ\�Î�CFR�X%GHL�Î[L�X%B�TFCdL�B�hUGY@�Lr@jIUZ[IKgKL�\�L�CdG > XK\�ÎßE > ZaZ[L�GHB > BYL�EYGHBDCFRSGYCdIU\�E³l L�BYLQBYL¨ÞHL�RSGHL�Îß]"IKB = IKGY@ßGY@jLQM~ä'i

XK\�Î�p ��W iaZ[I/ÎjL�TFE³IU\al-@�CÙRD@aL�EYGYCFZaX%GHL�E IK] � ^ � X%BDL = XKEHL�Î�OÃÖ�IÑXKEDEHL�EYE�@jI$l GY@�CFE³X1îmL�RSGYE�GY@jL-BDL�EY��TdGYCF\�g¼L�EHGYCÈu
ZaX%GHL�EAIK]�CÙ\jL�Ò���XKTFCdG > h�L�EHGYCFZaX%GHL�E = XKEHL�ÎØIU\ = IKGY@ØZ[I/ÎjL�TFE l-CdGY@ßXK\�Î�lrCdGY@jIU�jG�@jIUZ[IKgKL�\jL�CdG > XK\�ÎØE > ZaZ[L�GHB >
CFZ[JmIUEHL�Î4X%BDL¼J�BYL�EHL�\�GHL�Î;O
Ö'X = TdL�EßqáXK\�Î s RSIU\~GYXKCF\�L�EHGYCFZaX%GHL�EaIK]Þ� RSIU\�Î�CdGYCdIU\�XKTAIU\ÐGY@�L MUä'i5ZaI6ÎjL�TAlrCdGY@í@jIUZ[IKgKL�\jL�CFG > XK\�Î

E > ZaZ[L�GHB >[= IKGY@ØCFZ[JmIUEHL�Î�XK\�ÎßBDL�TFX1Ü6L�ÎØBYL�EYJ®L�RSGYCFcKL�T > O_prR�RSIKBDÎ�CF\jg�GHI�Ö'X = TdL¼q�Ó�@�IUZ[IKgKL�\jL�CdG > XK\�ÎØE > ZaZ[LSu
GHB > CFZ[JmIUEHL�Î)Õ�h�CF\�L�Ò���XKTÙCdG > CF\3GY@jLaÎ�CFEHGHBDC = �jGYCdIU\!IK] � ^ � BDCÙEHL�E�]�BDIUZ z��U�%xHG)z��KxKt!]"IKB×XKTFTÃc%XKTF�jL�EQIK]Þ£ØLSÜjRSL�J�G
uwq6O�o/O � \�XK\ > gUCdcKL�\ > L�X%B�h�CÙ\jL�Ò���XKTFCdG > X%J�JmL�X%BDE�gKBYL�X%GHL�B×GY@jLa@�CdgU@jL�B�GY@jL[c%XKTF�jL�IK]Þ£/O�Öf@�CFE�CF\�Î�CFR�X%GHL�EQGY@�X%G
CF\jL�Ò6��XKTFCFG > CÙE×CF\�RSBYL�XKEDCF\jgJ�X%BYGYCFR���TFX%BDT > ]�IKB¾@�IU��EHL�@jIUTFÎ�E¼CF\�GY@jLßTFI$l L�\�Î
IK]AGY@jL � ^ � Î�CFEHGHBDC = �jGYCdIU\;O"Lï@jL�\
GY@jL�EHLr@jIU��EHL�@jIUTÙÎ�EÃBYL�RSL�CdcKLQTdL�EYE_l�L�CdgU@�G`CF\�GY@jL-R�XKTÙR���TFX%GYCdIU\[IK]mGY@jLrprâÑi[CF\�ÎjLSÜ4Ó�XKE`GY@jL-c1XKTF��LNIK]�£¼ÎjL�R�TÙCF\jL�E�Õ�h
EHI�GY@jL¾X%J�JmL�X%BDXK\�RSLÑIK]_CF\jL�Ò6��XKTFCdG > CF\�RSBYL�XKEHL�E�OAÖf@�CFE-CF\~GHL�BDJ�BYL�GYX%GYCdIU\ÝCFEfEY�jJ�J®IKBDGHL�Î =�> GY@jLÑÖ�X = TFL s BYL�ED��TdGYE�O
ærI$l�L�cKL�B�hfCdGaEY@jIU��TFÎÐXKTFEHI = L4\jIKGHL�Î GY@�X%G[GY@�L!L�EHGYCFZaX%GHL�Î�prâÑiíCF\�Î�CFRSL�E�X%BYLÝÒ���XKTÙCdGYX%GYCdcKL�T > Î�CÈîmL�BYL�\~G�]"IKB
RSIKBYBYL�EYJ®IU\�Î�CF\jg!L�TFL�Z[L�\~GYE�CF\5Ö'X = TdL�E[q XK\�Î s O�Öf@�L�c%XKTF�jL�E�CF\7GY@jLØTÙX%GHGHL�B�Ö'X = TdLX%BYL4CFZ[J)TFXK��EYC = TdLKO4Öf@jL
EHIU�jB�RSL!IK]�GY@jL�EHL Ò6��XKTFCdGYX%GYCFcKL�T > Î�CÈî®L�BDL�\~G[c%XKTF�jL�E�hAXKEØEHL�L�\ CF\ Ö'X = TdL s hfX%B�CFEHL�E[]"BYIUZ GY@jLÝCFZ[J�BYL�R�CÙEYCdIU\ÐCF\
L�EHGYCFZßX%GYCdIU\5IK]-J�X%BDXKZaL�GHL�BDE[X%GHGYXKRD@jL�Î�GHIáGY@jLJ�BDCFRSLØc1X%B�CFX = TdL�E�CF\7GY@jL!MUä'i7Z[I/ÎjL�T�OÁLï@jL�\Ð@jIUZ[IKgKL�\�L�CdG >
XK\�Î3E > ZaZ[L�GHB > X%BYL�BYL�TFX1Ü/L�Î;h®GY@jL�CF\�RSBYL�XKEHL�ÎÝc%X%BDCFX = CFTÙCdG > CF\!GY@�LÑJ�X%B�XKZ[L�GHL�B�L�EHGYCFZaX%GHL�EQIU\3J�BDCFRSL¾c1X%BDCÙX = TdL�E
BYL�EY��TdGYE-CF\ � ^ � L�EHGYCFZßX%GHL�Er]"IKB¼X�EDZaXKTFT�gKBDIU�jJÝIK] @jIU��EHL�@jIUTÙÎ�E = L�CF\jgßLSÜ6GHBYL�ZaL�T > TFX%BYgKLKh®GY@jL�BYL =6> gUCdc/CF\jg�GY@jL
CFZ[J�BYL�EYEYCdIU\aGY@�X%GAGY@jL�EHL�@jIU��EHL�@jIUTÙÎ�E³BYL�RSL�CFcKL�ZaIUEHG IK]�GY@jL � ^ � CÙ\aGY@jLQGHIKGYXKT;Î�CFEHGHB�C = �jGYCdIU\�O�Öf@�CFE`L�Z[J�@�XKEDCFEHL�E
GY@�X%GÑGY@jL�LSÜjCFEHGHL�\�RSLßIK]NGY@jLØRSIUEHGÑ]���\�RSGYCFIU\
XK\�Î7CF\�Î�CdBDL�RSG×�jGYCFTFCdG > ]���\�RSGYCFIU\
ÎjL�JmL�\�Î�IU\7GY@jLØCFZ[JmIUEYCdGYCdIU\áIK]
@jIUZ[IKgKL�\�L�CdG > XK\�Î�E > ZaZ[L�GHB > O"Lï@jL�\�GY@jL�EHL[X%BYLa\�IKG×CFZ[JmIUEHL�Î;hmGY@jLaCF\�GHL�BYJ�BDL�GYX%GYCdIU\3IK] GY@jL � ^ � = L�RSIUZ[L�E
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EY��EYJ®L�RSG�hjlr@�CFRD@4TFL�XKÎ�ENGHIaGY@jLÑprâÑiØCÙ\�Î�CFRSL�ENCF\4Ö'X = TdL s @�X�c/CF\jg�GY@jL×J)X%GHGHL�BD\ EY@�I$l-\;O
Ö'X = TdL�ENnØXK\�Î v[RSIU\�GYXKCF\ GY@jL×L�EHGYCFZßX%GHL�Î pQâÑiCF\�Î�CFRSL�ENRSIU\�Î�CdGYCFIU\�XKTmIU\!GY@jLÑp ��W iZ[I/ÎjL�T;l-CdGY@ @jIUZ[I%u

gKL�\jL�CdG > XK\�Î
E > ZaZaL�GHB > CFZ[JmIUEHL�Î�XK\�Î
BYL�TFX1Ü/L�Î�BYL�EHJmL�RSGYCdcKL�T > O4prgUXKCF\;h'CF\jL�Ò6��XKTFCdG > CF\�RSBYL�XKEHL�E×]"BYIUZ z��U�%xHG
z��KxKt6h`LSÜjRSL�J�G�l-@jL�\Í£ # �rq r o/O � \7XKÎ�Î�CdGYCdIU\;hÃCF\jL�Ò6��XKTFCFG > CF\5XK\ > gUCdcKL�\ > L�X%BaCFEÑ@�CdgU@jL�B�GY@jLØTFI$l�L�B�CÙE±£/O
Öf@jL�EYL4BYL�EY��TdGYE[X%BDL!Ò���XKTÙCdGYX%GYCdcKL�T > GY@jL!EYXKZ[L!XKE�CF\ÐÖ�X = TFL�EßqáXK\�Î s O � GaCFE[XKTFEHI�GHB��jL4GY@�X%GaX = EHIUTÙ�jGHL!CF\/u
L�Ò6��XKTFCdG > X%J�JmL�X%BDEAl�IKBDEHL¼l-@�L�\�GY@�L×@jIUZ[IKgKL�\jL�CdG > XK\�Î4E > ZßZ[L�GHB > BDL�EHGHBDCFRSGYCdIU\�E�X%BDL¼BYL�TFX1Ü/L�ÎÏÓß� c1XKTÙ�jL�ENX%BYL
@�CdgU@�L�B£Õ�O
Öf@�L�]"IKBYL�gKIUCF\jg�XK\�XKT > EYCÙE¾CFE�@�CdgU@�TFCdgU@�GHL�ÎÏ]��jBYGY@jL�B�l-@jL�\7J�TdIKGHGYCF\�gÝGY@jLÎjL�\�EDCdGYCdL�E�XKEYEHI/R�CFX%GHL�ÎÐl-CdGY@7GY@jL

Î�CÈîmL�BYL�\�G�c1X%BDCÙXK\~GYE¼IK] � ^ � h;]�IKB¾Î�CÈî®L�BDL�\~G¼Z[I/ÎjL�T_EHJmL�R�CÈÚ)R�X%GYCFIU\�E�h�XK\�Îá]"IKB¾Î�CÈîmL�BYL�\�G > L�X%BDE�Oa|ÃCdgU�jBDL�E[zaXK\�Î
qgUCdcKL�J�TdIKGYE¼IK]NGY@�LaL�EHGYCFZaX%GHL�Î � ^ � Î�CFEHGHBDC = �jGYCdIU\�Er]"IKB�z��U�%xÝXK\�Î z��KxKt6h_]"IKB×GY@jL�@�IUZ[IKgKL�\jL�CdG > XK\�ÎÏE > Z�u
Z[L�GHB > CFZ[JmIUEHL�Î�XK\�Î�BYL�TFX1Ü/L�ÎÏMUäÃiáZ[I/ÎjL�TFE�BYL�EHJmL�RSGYCdcKL�T > OaÖf@jL�EHLaÎ�CÙEHGHBDC = ��GYCdIU\�Efl�L�BYLaL�EYGYCFZaX%GHL�Î
��EYCF\jg4X
\jIU\jJ)X%BDXKZ[L�GHBDCFR�kKL�BD\jL�TNZaL�GY@jI6Î Ó�EYL�L!æ"àX%BDÎ�TdLKh-z��K�%o/h�]�IKBaXáÎjL�GYXKCFTFL�Î7LSÜ/JmIUEYCdGYCdIU\5IK]rGY@�CFE�Z[L�GY@jI/ÎjIUTdIKg > Õ�h
XK\�ÎÝGY@jL�EYR�XKTdL�EQIK]³GY@jLÑJ�TdIKGYE�XKÎ1ÞY��EHGHL�Î!GHI4@�CFgU@�TFCdgU@�GfGY@jL = L�@�X�c/CdIU�jBQIK]_GY@jLÑBDL�EHJmL�RSGYCdcKL�Î�CFEHGHBDC = �jGYCdIU\�E�ONpQE
Z[L�\�GYCdIU\jL�Î7X = I�cKLKhÃGY@jLßÎ�CFEYGHBDC = �jGYCFIU\ÝIK] � ^ � l-CdGY@ÏGY@jLaBYL�EHGHB�CFRSGYCdIU\�E¼BDL�TFX1Ü6L�Î Ó�|ÃCdgU�jBYL�qUÕ×CFE¼cKL�B > ��\jL�cKL�\;h
l-CdGY@áZ[IUEYG¼IK] � ^ � = L�CF\�gØRSIU\�RSL�\�GHBDX%GHL�Î5CF\áXØ]�L�l @�IU��EHL�@jIUTFÎ�E�O¾Öf@�CÙErCFE¼R�X%J�GY�jBYL�Î =6> GY@jLa@�CFgU@Ýc%XKTF�jL�E�IK]
GY@jL¾pQâÑiCÙ\�Î�CFRSL�EAJ�BDL�EHL�\~GHL�ÎÝCF\!Ö'X = TdL¾q6h®XKE-Î�CFEDR���EYEHL�Î4X = I$cKLKO � G-XKTFEHIßX%J�J®L�X%B�ENGHI = L¼GY@jL¾R�XKEYL¾GY@�X%G � ^ � h
= XKEHL�Î
IU\ÏL�EHGYCÙZaX%GYCdIU\ÏIK]NGY@�L�MUäÃi�Z[I/ÎjL�T�h'CFE×��\�CÙZ[I6Î�XKT�OßærI$l�L�cKL�B�h_GY@�CFEÑCFE×\jIKGÑGY@jLßR�XKEHLØl-@jL�\ÏTFI�IKk/CF\jg
X%GfGY@jLÑRSIKBYBYL�EHJmIU\�Î�CÙ\jgÑL�EYGYCFZaX%GHL�Î Î�CFEHGHBDC = �jGYCdIU\�E`l-@jL�\ � ^ � CFE = XKEHL�Î!IU\4GY@jL¾p �¨W iZaI6ÎjL�TyO³Öf@jL�EHL¼BYL�ED��TdGYE
X%BYL¼gUCdcKL�\4CÙ\4|'CFgU�jBYL�E s XK\�În[]"IKBNGY@jL×@jIUZ[IKgKL�\jL�CFG > XK\�Î4E > ZaZ[L�GHB > CFZ[JmIUEHL�ÎXK\�ÎBYL�TFX1Ü/L�Î4p �¨W iØZ[I/ÎjL�T
BYL�EHJmL�RSGYCdcKL�T > OD��\jLaGY@�CF\jgl-@�CFR�@�L�Z[L�BYgKL�E¾]�BDIUZ GY@�CFE×TÙX%GHGHL�BÑRSIUZ[J�X%B�CFEHIU\ÏCFE�GY@�X%G¾GY@jLaÎ�CÙEHGHBDC = ��GYCdIU\�EQTdI�IKk
Z���RD@íEYCÙZaCFTFX%B�h'l-@jL�GY@�L�B�IKB[\jIKG�GY@jLBYL�EYGHBDCFRSGYCdIU\�E�X%BYL4CFZ[JmIUEHL�Î�O3Öf@�CFEÑCÙE¾BYL��)L�RSGHL�Î =�> GY@jL4CF\j]"IKBDZaX%GYCdIU\
J�BYI�c6CÙÎjL�Î =6> GY@jLpQâÑi7CF\�Î�CFRSL�EÑCF\5Ö�X = TFL�EÑn�XK\�ÎÐv6h³l-@�CFRD@5CF\�Î�CÙR�X%GHL�E¾GY@�X%G�GY@jL�BDLCÙEÑ\jIKG�X7õ£ùyñKù�ö�õ£ù�ö¨�DñKþ�þ¡ÿ
õ�öâáKø�ö ]Þ��ñ%ø�ùfÎ�CÈî®L�BDL�\�RSL!CF\ÐGY@jL pQâÑiÐCÙ\�Î�CFRSL�E�]"BYIUZ z��U�%x�GHI*z��KxKt6hfXKR�RSIKBDÎ�CF\jg
GHIÏL�CdGY@jL�BaGY@�L!Ö�X = TFL4nÏIKB
Ö'X = TdL�v Î�X%GYX/O4æ-I�l L�cKL�B�h_GY@�LßÎ�CFEHGHB�C = �jGYCdIU\3IK] � ^ � ��\�ÎjL�BÑp ��W i�Z[I/ÎjL�T_L�EHGYCÙZaX%GYCdIU\
CÙE = CFZ[I/Î�XKT�h���\�TFCdkKL
GY@jLa��\�CFZ[I/Î�XKT�Î�CÙEHGHBDC = ��GYCdIU\!]"IKB¼GY@jLßMUäÃiÝZ[I6Î�L�T�O��Q] RSIU�jBDEHLKh�GY@�CFE¼CFE�X]�L�X%GY��BYL[l-@�CFR�@3IU\jL�l IU��TÙÎ�\jL�cKL�B
= LaX�lAX%BYLßIK]NCd] IU\jLaBYL�TÙCdL�ÎáIU\�T > IU\�GY@jLßpQâÑiáCÙ\�Î�CFRSL�E�OaÖ-@�CFE¼CFE�IU\jLßIK]�GY@�LaBYL�XKEHIU\�E×l-@ > CdG×CÙE¼��EHL�]���TÃGHI
RSIU\�EYCÙÎjL�BrIKGY@�L�B×Z[L�XKEY�jBYL�E�IK] CF\jL�Ò6��XKTFCdG > hmED��RD@áXKE¼RSIUZ[J�X%B�CFEHIU\�ErIK] � ^ � Î�L�R�CFTdL�E�hml-@�CÙRD@Ýl-CFTFT = L�Î�CFEDR���EYEHL�Î
= L�TdI$l¾O
Û L�]"IKBYL�GY��BD\�CF\jg4GHI3GY@jLØÎjL�R�CFTdLßRSIUZaJ�X%BDCFEHIU\�E�h'@�I$l�L�cKL�B�h`X \6��Z = L�B¾IK]N]��jBYGY@jL�B¾RSIUZaJ�X%BDCFEHIU\�E×IK]-pQâÑi

CF\�Î�CFRSL�EfX%BYLÑIK]³CF\~GHL�BDL�EHG�h®XKEQX%BYLÑGY@jLÑRSIKBYBDL�EHJmIU\�Î�CF\jgaRSIUZaJ�X%BDCFEHIU\�EfIK]_GY@jL�XKEYEHI/R�CFX%GHL�ÎÝÎ�CFEHGHBDC = �jGYCdIU\�E�l-@�CÙRD@
gKI�XKTFIU\jgßl-CFGY@4GY@jLÑpQâÑi!CF\�Î�CFRSL�EAGY@�L�ZaEHL�TdcKL�E�O�Lï@�X%Grl IU��TÙÎ = L×GY@jL¾J)X%GHGHL�BD\!IK]³CF\�L�Ò���XKTÙCdG > l-@�CFR�@4l�IU��TFÎ
L�Z[L�BYgKLKhr]�IKBLSÜjXKZ[J�TdLKhrCd]¼IU\jLá]�I/R���EHL�Î*IU\ï@jIU��EHL�@�IUTFÎ*CÙ\�RSIUZ[L B�X%GY@jL�BGY@�XK\ � ^ �8ã Ö'X = TdL�t7J�BYI$c/CFÎjL�EØX

z�o



RSIUZ[J�X%B�CFEHIU\*IK]×prâÑi�CF\�Î�CFRSL�EaXKRSBYIUEYEØGY@jL > L�X%BDEáz��U�%xHG)z��KxKt6h = XKEHL�Î*IU\*GHIKGYXKTQ@�IU��EHL�@jIUTFÎ�LSÜ6JmL�\�Î�CdGY�jBYL�E
ÓSàHCF\�RSIUZaL=E~Õ×]"IKB�GY@jLßgKI6I6Î�EÑCF\�R�TF��ÎjL�ÎÏCÙ\ÏGY@jLÎjL�ZaXK\�Î7E > EHGHL�Z IU\
l-@�CFRD@
GY@jL � ^ � L�EHGYCÙZaX%GHL�E�X%BYL = XKEHL�Î;O
|jBYIUZ GY@�CFE�h³CdG[R�XK\ = L4EHL�L�\ÐGY@�X%GaCF\�L�Ò���XKTÙCdG > X%gUXKCÙ\íÎjI�L�E[\�IKG�EYL�L�Z GHI = LØR�@�XK\jgUCF\jg�EYCFgU\�CÈÚ)R�XK\�GYT > I�cKL�B
GYCFZ[LKh = �jG¾XKTÙEHI4GY@�X%GÑX = EHIUTF�jGHLßCÙ\jL�Ò���XKTFCdG > EHL�L�ZaE¾GHI = LaTdI$l�L�BØÓ�XKE�CF\�Î�CFR�X%GHL�Î =�> pQâÑiáCF\�Î�CFRSL�E¼R�TdIUEHL�BÑGHI
å�L�BYIjhml-@jL�\ÝRSIUZ[J�X%BYL�ÎÝGHIRSIKBYBYL�EHJmIU\�Î�CÙ\jg[c1XKTÙ�jL�E-]"IKBQGY@jL�M~ä'i4IKBQp �¨W i = XKEHL�Î3prâ�i!CF\�ÎjLSÜØL�EYGYCFZaX%GHL�E�CF\
Ö'X = TdL�E¼qHG6vUÕ�OÑÖf@�L�X = EYL�\�RSL�IK] XEHGYX%GYCFEHGYCÙR�XKTFT > EYCdgU\�CÈÚ)R�XK\�GQR�@�XK\jgKL[CF\áCF\jL�Ò6��XKTFCdG > I$cKL�B×GYCFZaL�XKE�CF\�Î�CFR�X%GHL�Î
=6> GY@jL�pQâÑi!CF\�Î�CFRSL�E-CF\ Ö'X = TdL�tßCFErRSIU\/Ú�BDZaL�Î!l-@jL�\3TdI6IKk6CÙ\jgßX%GQGY@jLÑCF\�RSIUZ[LÑÎ�CÙEHGHBDC = ��GYCdIU\]�IKB�z��U�%xØXK\�Î
z��KxKt6O Ö-@�CFEACFEAJ�BYL�EYL�\~GHL�Î4CF\|ÃCdgU�jBDL¼v6h�l-@jL�BYL�IU\jL¼R�XK\!EHL�L¼GY@�X%GfGY@jL�BYL¼CFENTFCFGHGYTdLQR�@�XK\jgKL¾CÙ\�GY@�L¼J�BYIKJmIKBYGYCdIU\
IK]_@jIU��EHL�@�IUTFÎ�EACF\4Î�CÈîmL�BYL�\�GNBDXK\jgKL�E-IK]�GY@jLÑÎ�CFEHGHBDC = �jGYCdIU\ß]�BYIUZ z��U�%xHG)z��KxKt6O
Öf@�L×RSIUZ[J�X%BDCFEYIU\�EfCF\!Ö'X = TdL¾tßXK\�Î!|ÃCdgU�jBDL¾v6h = XKEHL�Î!IU\ XKRSGY��XKT�CF\�RSIUZ[L�ErCF\GY@jL×c%X%BDCdIU��E > L�X%BDE�h)CÙEf\jIKG

EHGHBDCÙRSGYT > c%XKTFCFÎ;O¼Öf@jL[@jIU��EHL�@jIUTFÎ�EQCF\ÝL�XKRD@�IK] GY@jL > L�X%BDT > EY� = u0EYXKZaJ�TdL�EQX%BYLa\jIKG¼XKTFT�IK]`GY@jL[EYXKZ[LaEDCdå�LKh�XK\�Î
GY@jL�BYL�@�XKE = L�L�\Ï\jI!XKÎ1ÞY��EHGYZaL�\~G¼]"IKB×GY@jL�EHL�@jIU��EHL�@jIUTÙÎ�EYCdå�LaÎ�CÈîmL�BYL�\�RSL�E�Oßæ-I�l L�cKL�B$h'GY@�L[BYL�TFX%GYCdcKLaJ)X%GHGHL�BD\
IK]rCÙ\jL�Ò���XKTFCdG > I�cKL�B[GYCFZ[L4CFE = XKEYCFR�XKTÙT > GY@jL4EYXKZ[Ll-@jL�\7]"I6R���EDCF\jg3IU\5Ö'X = TdL4qHG6v3IKB[Ö�X = TdL!tÝÎ�X%GYX/OÏÖf@jL
IU\�T > Î�CÈîmL�BYL�\�RSLÑCFENGY@�X%GQX = EHIUTF�jGHLÑCF\jL�Ò6��XKTFCdG > X%J�JmL�X%BDE-TdI$l�L�Brlr@jL�\ = XKEYCÙ\jg[GY@jLÑpQâÑiCÙ\�ÎjLSÜL�EHGYCFZaX%GHL�ErIU\
XKRSGY��XKT CF\�RSIUZ[LKO[pQ\�I = c/CdIU��E×l�X > GHIÝRSIU\~GHBYIUT³]�IKB×GY@�LaJ�BYI = TFL�Z GY@�X%G×GY@jL�BYLaX%BYL�@jIU��EHL�@jIUTÙÎ�EQIK]�Î�Cdî®L�BYL�\�G
EYCdå�L�E¼CÙ\áGY@jL�c1X%BDCFIU��E¼EYXKZ[J�TFL�E¼CFEQGHI ��EHL�GY@jLaEY� = u0EYXKZ[J�TFL�ErIK]�Î�CÈîmL�BYL�\�G�@�IU��EHL�@jIUTFÎáEYCFå�L�E×CF\3L�XKRD@ > L�X%B×GHI
RSIUZ[J���GHL XKTdGHL�BD\�X%GYCFcKL4L�EHGYCFZaX%GHL�EßIK]�CÙ\jL�Ò���XKTFCdG >7= XKEHL�ÎíIU\ GY@jL pQâÑi5CF\�Î�CÙRSL�E!Ó�XK\�Î TFX%GHL�B�h�IU\íGY@jLÝÎjL�R�CFTdL
IKBDÎ�CÙ\�X%GHL¼L�EHGYCFZaX%GHL�E£Õ�O
Ö'X = TdLß��J�BYL�EYL�\~GYE�GY@jL[pQâÑi3CF\�Î�CFRSL�E = XKEHL�ÎáIU\�XKRSGY��XKT_CF\�RSIUZ[L�]�IKB×]�XKZaCFT > EYCdå�L[|_q�Ó�ZaX%BYBDCdL�Î�RSIU��J�TdL�E

l-CdGY@ \jIíRD@�CFTFÎjBYL�\®Õ�O:ærL�BYLKh�CF\jL�Ò6��XKTFCdG > X%gUXKCF\ X%J�JmL�X%BDE�GHIíBDCFEHLÝI$cKL�B!GYCFZaLKhrXKTdGY@jIU��gU@ \�IKGEYGYX%GYCFEHGYCFR�XKTFT >
EYCdgU\�CÈÚ)R�XK\�GYT > O�pQTFEHIjhKGY@jLNTdL�cKL�T6IK]®X = EHIUTF�jGHLACF\jL�Ò6��XKTFCFG > CFEÃTdI�l L�B³@jL�BDL�GY@�XK\Ñ]"IKBÃGY@jLAL�\~GYCFBYLNEYXKZ[J�TdLKhKCF\�R�TF��Î�CF\�g
XKTFT']�XKZaCFT > EDCdå�L�E�h�BYL�JmIKBYGHL�Î�CÙ\3Ö'X = TdLat6O�prâ�i3CF\�Î�CFRSL�EQl�L�BYLaXKTFEHI4R�XKTFR���TFX%GHL�Îá]�IKB¾GY@jL�IKGY@jL�B×]�XKZaCFT > EDCdå�L�E�h
= XKEHL�Î!IU\ XKRSGY��XKT�CF\�RSIUZ[LKO�Öf@jL�EHL×L�EYGYCFZaX%GHL�Efl�L�BYL�Ò���XKTÙCdGYX%GYCdcKL�T > EYCFZaCFTÙX%BNGHIaGY@jIUEHL¾CÙ\!Ö�X = TdLÑ��h)CF\�Î�CFR�X%GYCF\jg
CF\�RSBDL�XKEYCF\jg!CF\�L�Ò���XKTÙCdG > ]�BDIUZ z��U�%xHG)z��KxKt6h�LSÜ/RSL�J�G�]"IKB¾]�XKZaCFT > EYCdå�LØ|�z3Ó���\�X%GHGYXKR�@jL�ÎÐCF\�Î�Cdc/CFÎ���XKTFE�ÕNXK\�Î
|³�
Ó�ZaX%BYB�CdL�ÎÏRSIU�jJ�TFL�E�l-CdGY@áÚ�cKLßIKB¾Z[IKBYLßR�@�CFTFÎ�BYL�\)Õ�OaprgUXKCF\;h�@�I$l�L�cKL�B�hÃGY@jL�EHLßCF\�RSBYL�XKEHL�EßÓ�XK\�Î
ÎjL�RSBYL�XKEHL�E�Õ×CF\
CF\jL�Ò6��XKTFCFG > l L�BDLá\�IKGØEHGYX%GYCÙEHGYCFR�XKTFT > EDCdgU\�CÈÚ)R�XK\�GYT > Î�CÈîmL�BYL�\�G�hfgUCdcKL�\ GY@jL�ZaX%gU\�CFGY��ÎjL�E�IK]×GY@jLáprâÑi�CF\�Î�LSÜ
EHGYXK\�Î�X%BDÎáL�BYBYIKBDE�O�|ÃCdgU�jBDL[tØJ�BYI$c/CFÎjL�EQGY@jL[gKBDX%J)@�E�IK] GY@�LaCF\�RSIUZ[L[Î�CFEYGHBDC = �jGYCFIU\�Ef]"IKB¼GY@jLa|_q@jIU��EHL�@�IUTFÎ�E�h
= XKEHL�Î�IU\ØGY@jL�CdB�XKRSGY��XKTmCF\�RSIUZ[L�E�h/CF\3z��U�%x�XK\�ÎÝz��KxKt6O�prE GY@jL�prâ�iaCF\�ÎjLSÜaÎ�X%GYX�CF\ßÖ'X = TdL¼�×CF\�Î�CFR�X%GHLKh6GY@jL�BYL
lAXKEÑ\jIKG�XÝZßX�Þ�IKB�RD@�XK\�gKLØCF\ÏGY@jL�Î�CÙEHGHBDC = ��GYCdIU\3IK]fCF\�RSIUZ[LáÓ�CF\ÏGHL�BDZßE¾IK]fCF\�L�Ò���XKTÙCdG > CF\ÏGY@�L�Î�CFEYGHBDC = �jGYCFIU\
IK]`CF\�RSIUZ[L�Õ = L�Gwl L�L�\3GY@jL�EHL�Gwl I > L�X%BDE�O�Öf@jL � ^ � u = XKEHL�ÎÝL�EHGYCFZaX%GHL�EQIK]`CF\�L�Ò���XKTÙCdG >4= XKEYL�Î IU\ápQâÑi!CÙ\�Î�CFRSL�E
CF\3Ö�X = TdL�E¼qHG6vØGY@jL�BYL�]"IKBYL[EY@jI$l @�CFgU@jL�B¼X = EHIUTF�jGHL�CF\jL�Ò6��XKTFCFG > h®BYL�TFX%GYCdcKL�GHIGY@jL�L�EHGYCFZaX%GHL�E = XKEHL�Î3IU\�XKRSGY��XKT
CF\�RSIUZaLKh�L�cKL�\7l-@jL�\ÏRSIU\�Î�CdGYCdIU\jL�ÎÏIU\
@jIU��EYL�@jIUTFÎ�EYCdå�LKOÖf@�CÙE×EY�jgKgKL�EHGYEÑGY@�X%G�R�X%BYL�EY@�IU��TFÎ = La��EHL�Î
l-@jL�\

zKz



BYL�T > CF\jg�IU\L�EHGYCFZßX%GHL�ENIK]�CF\�L�Ò���XKTÙCdG >a= XKEHL�ÎIU\4XKRSGY��XKT�CF\�RSIUZ[LKh/L�cKL�\!Cd]�ED��RD@L�EHGYCÙZaX%GHL�EfX%BYL¼RSIU\�GHBYIUTFTdL�Î]"IKB
=6> @jIU��EHL�@jIUTFÎ4EYCFå�LKO
Öf@�Lf]"XKRSG GY@�X%G`GY@�L-J�X%GHGHL�BD\ßIK]�X = EHIUTF��GHL-CF\jL�Ò6��XKTFCdG > CÙE³Î�CÈîmL�BYL�\�G³l-@jL�\ = XKEHL�ÎaIU\ØXKRSGY��XKT�CÙ\�RSIUZ[LfcKL�BDED��E

� ^ � CFEÑ\jIKG�ED�jBYJ�BDCÙEYCF\jgjOØæ-I�l L�cKL�B�h`IU\jLØZßCdgU@~GÑLSÜ6JmL�RSG�GY@�X%G�GY@jLßJ�X%GHGHL�B�\
IK]-CÙ\jL�Ò���XKTFCdG > h'l-@jL�\ = XKEHL�Î7IU\
� ^ � ]"IKB×]�XKZaCFTFCFL�ErIK]AÎ�CÈîmL�BYL�\�G¼EYCdå�L�E¼l�IU��TFÎ = L[]"XKCFBDT > R�TdIUEYL[GHI!l-@�X%G�IU\jLaI = EHL�BYcKL�E¼l-CFGY@�Z[L�XKEY�jBYL�E = XKEHL�Î
IU\�]�XKZaCFTFCFL�E-IK]AXKTFT_EYCdå�L�E�Ó�XKE×CF\�Ö'X = TdL�E×qHG6vUÕ�OßÖf@�CFE�CFE�\jIKG×gU��X%BDXK\�GHL�L�Î;h'@jI$l�L�cKL�B�h�EDCF\�RSL�GY@jL�BYLaX%BYLßIKGY@jL�B
@jIU��EYL�@jIUTFÎ4RD@�X%BDXKRSGHL�BDCFEHGYCÙR�Efl-@�CÙRD@J�TFX > XaBYIUTdL×CF\4ÎjL�GHL�B�ZaCF\�CF\�gÑGY@jL¼c%XKTF�jL�EfIK] � ^ � h�XKEfZ[L�\�GYCdIU\jL�Î!L�X%BDTFCdL�B�O
� GÑlrCFTFT = LØBYL�R�XKTFTdL�Î7GY@�X%G�CF\jL�Ò6��XKTFCdG > X%J�JmL�X%BYL�Î
GHIáBDCÙEHLß]"BYIUZ z��U�%xHG)z��KxKt6h�lr@jL�\ = XKEHL�Î5IU\ÐM~ä'i
XK\�Î

p �¨W i = XKEHL�ÎaL�EYGYCFZaX%GHL�E IK] � ^ � ]�IKB�XKTFT�@jIU��EHL�@jIUTFÎ�E³GHIKgKL�GY@jL�B�OrÓ�Öf@�CFE_BDCFEYLfl�XKE�\jIKG�EHGYX%GYCFEHGYCFR�XKTÙT > EYCdgU\�CÈÚ®R�XK\~G�h
@jI�l L�cKL�B£Õ�O·Lï@jL�\�RSIU\�EDCFÎjL�BDCF\�gÝGY@jLÝprâÑiíCF\�Î�CFRSL�E�]"IKBa]�XKZaCFT > EYCdå�L�E�|�z¦G�|³��hf@jI�l L�cKL�B$hNGY@�CFE�J�X%GHGHL�BD\*\jI
TdIU\jgKL�BÃ@jIUTFÎ�E�h�lrCdGY@×GY@jL�LSÜjRSL�J�GYCdIU\ÑIK]�GY@jL�M~ä'i¾Z[I/ÎjL�T = XKEYL�Î¾L�EHGYCÙZaX%GHL�E�hKl-CdGY@Ñ@jIUZ[IKgKL�\jL�CFG > XK\�Î�E > ZaZ[L�GHB >
BYL�TFX1Ü/L�Î;O×pQTFT�IKGY@jL�B¼L�EHGYCFZaX%GHL�E¼CÙ\�Î�CFR�X%GHL�X�ú~ó���þÅö"ø�ö"ø�á�J�X%GHGHL�BD\áIK] CF\jL�Ò6��XKTFCdG > ]�BYIUZ z��U�%xHG)z��KxKt6hÃ]"IKB¼]"XKZaCÙT >
EYCdå�L�E¾| s G�|_t6OØ|�XKZaCFT > EYCdå�La|_q4CFE�GY@�LaIU\�T > IU\jL[l-@jL�BYLaX4RSIUZßZ[IU\ÏJ�X%GHGHL�B�\�IK] B�CFEYCF\jgCF\jL�Ò6��XKTFCFG > CÙE¼EHL�L�\
XKRSBYIUEYEÃXKTFTU]�IU�jB'L�EHGYCFZßX%GHL�E�IK] � ^ ��ä O�Öf@�CÙE�CFE�h�IK]�RSIU�jBDEYLKh1lr@�X%G�lAXKE�I = EHL�BYcKL�ÎÑ]�IKBÃ|_q = XKEHL�ÎÑIU\�XKRSGY��XKT�CÙ\�RSIUZ[LKO
� \4XKTFTmR�XKEHL�E�h�GY@jL×X = EHIUTF�jGHL�c%XKTF�jL�EAIK]'GY@jL¼CF\�Î�CFRSL�EAX%BYL×@�CdgU@jL�BA]�IKBNGY@�L×|Ãq�IU\�T > EYXKZaJ�TdL�E�hjRSIUZ[J�X%BDL�ÎGHIaGY@jL
RSIKBYBYL�EYJ®IU\�Î�CF\jg×CF\�Î�CFRSL�E_]"IKB GY@�Lr]���TFT�EDXKZ[J�TdL�E�h�BYL�JmIKBYGHL�ÎßCÙ\ßÖ'X = TdL�EAqHG6v6O`prTÙEHIjh~GY@jL�CF\�Î�CFRSL�E³X%BYL�TdI$l�L�B�l-@jL�\
= XKEHL�Î!IU\!@jIUZ[IKgKL�\jL�CFG > XK\�Î4E > ZaZ[L�GHB > CFZaJ®IUEYL�ÎL�EHGYCFZaX%GHL�ÎÝÎjL�ZaXK\�Î4Z[I/ÎjL�TFE�O
Öf@�LßBYL�EY��TdGYE¼]"IKBÑGY@jLØ|_q @jIU��EHL�@jIUTFÎ�E¾R�XK\ = LßRSIU\�GHBDXKEHGHL�ÎÐlrCdGY@�GY@jIUEHLØ]"IKB�| s @�IU��EHL�@jIUTFÎ�E×l-@�CÙRD@�LSÜ6u

@�C = CdGfXÝú~óA��þ¡ö�ø�ö�ø�áÑJ�X%GHGHL�B�\ IK]³CF\�L�Ò���XKTÙCdG > ]�IKB�XKTFT�L�EHGYCFZaX%GHL�ErLSÜ/RSL�J�GrGY@jIUEYL = XKEHL�ÎÝIU\ÝGY@jL�M~ä'i4ZaI6ÎjL�T�l-CdGY@
@jIUZ[IKgKL�\�L�CdG > XK\�Î
E > ZßZ[L�GHB > BYL�TFX1Ü/L�Î;OßPrIKG¾IU\�T > ÎjI!GY@jL�EYLaL�EHGYCFZaX%GHL�EÑCF\�Î�CÙR�X%GHLaX!ÎjL�R�TFCF\�CF\jgØJ�X%GHGHL�BD\ÏIK]
CF\jL�Ò6��XKTFCFG > ]�BYIUZ z��U�%xHG)z��KxKt6h = ��G`XKTFEHIÑGY@jL-X = EHIUTÙ�jGHL-c%XKTF�jL�E`IK];GY@jLrCF\�Î�CFRSL�E_X%BYL�TdI$l�L�B�GY@�XK\ßRSIKBYBDL�EHJmIU\�Î�CF\jg
c%XKTF�jL�E`CÙ\ßÖ'X = TdL�EAqHG6v6h6]"IKB�GY@jLrRSIUZ[J)TdL�GHLQEDXKZ[J�TdLKO_Öf@jLrprâÑißCF\�Î�CFRSL�E³X%BYLQX%gUXKCF\TdI$l�L�B lr@jL�\ = XKEYL�ÎßIU\�GY@jL
@jIUZ[IKgKL�\�L�CdG > XK\�ÎÝE > ZaZ[L�GHB > L�EHGYCFZaX%GHL�ÎáÎjL�ZaXK\�ÎÝZ[I/ÎjL�TFE�OfÖf@jLÑÎ�L�\�EYCdGYCdL�E-]�IKBQGY@jL[MUäÃi�u = XKEHL�ÎÝR�XKEHL�E¼X%BYL
EYCFZßCFTFX%B�GHI¼GY@�IUEHLN]�IKB_GY@�LARSIUZaJ�TdL�GHLfEYXKZ[J)TdLKhUXK\�Î�]�IKB_GY@�LA|_qQ]�XKZaCFT > EYCdå�LN@jIU��EHL�@�IUTFÎ�E�{ = �jGÃGY@jLNp �¨W i�u = XKEHL�Î
gKBDX%J�@�ErX%BYL[Î�CÙEHGYCF\�RSGYT > Î�Cdî®L�BYL�\�G-]"BYIUZ GY@jL�RSIKBYBYL�EHJmIU\�Î�CF\jgß|ÃCdgU�jBDL�E s XK\�Î3n�Ó"]�IKB�GY@jL[RSIUZ[J�TFL�GHL�EYXKZaJ�TdL�Õ�O
Öf@�X%G�CFE�h�GY@jLQÎ�CFEHGHBDC = �jGYCdIU\�EÃX%BYL���\�CFZaI6Î�XKT/]"IKBA| s O æ-I�l L�cKL�B�h�XKTFGY@jIU�jgU@ØCF\jL�Ò6��XKTFCdG > CFE ÎjL�R�TFCF\�CF\jgjhUGY@�CÙE`ÎjI6L�E
\jIKG-EYL�L�Z GHI = L×EHGYX%GYCFEHGYCÙR�XKTFT > EYCdgU\�CÈÚ®R�XK\~G�h = XKEHL�Î!IU\4GY@jL¾pQâÑiCF\�Î�CFRSL�EAXK\�Î4GY@jL�CFBfEHGYXK\�Î�X%BDÎ!L�BYBYIKBDEAå�O
Öf@�L�BYL�X%BDL�EYL�cKL�BDXKT'gKL�\jL�BDXKT_RSIU\�R�TF��EYCdIU\�E-l-@�CFR�@ L�Z[L�BDgKL[]�BYIUZ GY@jL�c%X%BDCdIU��EQRSIUZ[J�X%BDCÙEHIU\�E�CF\ÝGY@�CFEQEY� = u
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EHL�RSGYCdIU\�O |ÃCdBDEHGÑIK]fXKTFT�h'l-@jL�\
pQâÑi
CF\�Î�CÙRSL�E×X%BYL = XKEHL�ÎÏIU\ � ^ � L�EHGYCFZßX%GHL�E�h_GY@jLßJ)X%GHGHL�BD\
IU\5CF\jL�Ò6��XKTFCFG > CFE
TdI�l L�B�GY@jLrZaIKBYL-BYL�EYGHBDCFRSGYCdcKLfGY@�LrZ[I/ÎjL�T�L�EYGYCFZaX%GHL�Î;O_Öf@�CÙE³CFE³GHB��jLfl-@jL�\�TdI6IKk6CF\�g×X%G L�EHGYCÙZaX%GHL�E = XKEHL�ÎaIU\ØXKTFT
@jIU��EYL�@jIUTFÎ�E�h/IKBfIU\ GY@jL¾|_q[XK\�Î | s ]"XKZaCÙT > EYCFå�L�E�O � \jL�Ò���XKTFCdG > X%J�JmL�X%BDENGHI = L×CF\�RSBYL�XKEYCF\jg�]"BYIUZ z��U�%xHG)z��KxKt
l-@jL�\ = XKEYL�Î4IU\GY@jL¼RSIUZ[J�TdL�GHL×EDXKZ[J�TdL�E�hjXKTdGY@�IU�jgU@GY@�CFEACFEN\jIKGfEYGYX%GYCFEHGYCFR�XKTFT > EYCdgU\�CdÚ)R�XK\~G�hjCd]�IU\jL¼GYX%kKL�E-CF\�GHI
XKR�RSIU��\�G�GY@�L EHGYXK\�Î�X%B�ÎíL�BYBYIKBDE�XKEYEHI/R�CFX%GHL�Î*l-CdGY@ÐGY@jL3prâÑiíCF\�Î�CFRSL�E�O*Öf@�CÙE�J�X%GHGHL�BD\�CÙE = IKBD\jL!IU�jGßl-@jL�\
RSIUZ[J���GYCF\jg�àH\�XKCdcKL=E�prâÑiØCÙ\�Î�CFRSL�E�h = XKEYL�Î4IU\ XKRSGY��XKT�CF\�RSIUZ[LKO
b EYCF\jg�XKRSGY��XKT-CF\�RSIUZ[LGHI
R�XKTFR���TFX%GHL!prâ�i
CÙ\�Î�CFRSL�E�CFE[\jIKGaEYGHBDCFRSGYT > RSIKBDBYL�RSG�hAI$l-CF\�g3GHIÏÎ�CÈî®L�BDL�\�RSL�E[CF\

@jIU��EYL�@jIUTFÎ�EZ �R�@�X%BDXKRSGHL�BDCFEYGYCFR�E�OÃprâÑiQCÙ\�Î�CFRSL�E;RSIUZ[J)�jGHL�Î¼]"IKB�CF\�Î�CFc6CFÎ���XKT�]�XKZaCFT > EYCdå�L�E�h%@jI$l�L�cKL�B�hKXKTFEHIfCÙ\�Î�CFR�X%GHL
CF\�RSBDL�XKEYCF\jgQCF\jL�Ò6��XKTFCdG > ]"BYIUZìz��U�%xHG)z��KxKtßÓ�XKTdGY@�IU�jgU@�GY@�CFE'CFE�EYGYCFTFTU\jIKGÃX�EHGYX%GYCFEHGYCÙR�XKTFT > EYCdgU\�CÈÚ)R�XK\�G�BDCFEYL�Õ�O�Lï@�CFTdL
R�XKTFR���TÙX%GYCF\jgrpQâÑiÑCF\�Î�CFRSL�E = XKEYL�ÎÑIU\�XKRSGY��XKTjCF\�RSIUZ[L�CÙE�Z[IKBDL�X%J�J�BYIKJ�BDCFX%GHL l-@jL�\�RSIU\�Î�CdGYCFIU\jL�Î¾IU\�@jIU��EHL�@jIUTFÎ
EYCdå�LKh�EY��RD@
XK\�XKÎ1ÞH��EHGYZ[L�\�G¼IU�jgU@~GÑ\jIKG¼GHI = La\jL�RSL�EYEYX%B > ]"IKB¾prâ�i3CF\�Î�CFRSL�E = XKEYL�ÎáIU\ � ^ � O�pìRSIUZ[J�X%B�CFEHIU\
IK]`pQâÑi4CÙ\�Î�CFRSL�E = XKEHL�ÎÝIU\ � ^ � RSIU\�GHBYIUTFTdL�ÎÝ]"IKB =6> ]�XKZaCFT > EYCdå�LKhm@jI�l L�cKL�B�h;CF\�Î�CFR�X%GHL�EfGY@�X%GQCF\�L�Ò���XKTÙCdG > ÎjI6L�E
\jIKG[@�X$cKL!GY@jL4EYXKZ[L4J�X%GHGHL�B�\Ð]�IKBa@jIU��EHL�@jIUTFÎ�EÑIK]QGY@jL4EYXKZ[L!EYCdå�LKh RSIUZ[J�X%BYL�ÎÐGHIÏpQâÑi5CF\�Î�CFRSL�E = XKEHL�ÎÐIU\
XKTFTQ@jIU��EHL�@�IUTFÎ�E�O |jIKB!ZßXK\ > ]�XKZaCFT > EDCdå�L�E�hfpQâÑi CÙ\�Î�CFRSL�E = XKEHL�Î*IU\ � ^ � CÙ\�Î�CFR�X%GHLÐú~ó���þÅö"ø�ö"ø�ááCF\jL�Ò6��XKTFCdG >
]"BYIUZ z��U�%xHG)z��KxKt6OaÖf@���E�hml-@jL�\áXKR�RSIU��\�GYCF\jg4]"IKBQGY@�L�ZaIUEHG¼CFZ[JmIKBYGYXK\�GQ@jIU��EHL�@jIUTFÎáRD@�X%BDXKRSGHL�BDCFEHGYCÙRÓ"]�XKZaCFT >
EYCdå�L�Õ�h;XK\�Î3BYLSu0R�XKTÙR���TFX%GYCF\jgCF\jL�Ò6��XKTFCFG > CF\�Î�CÙRSL�E�h)XÎ�CÈîmL�BYL�\�GrJ)X%GHGHL�BD\3IK]`CF\jL�Ò6��XKTFCdG > X%J�JmL�X%BDErGHI = L�J�BYL�EHL�\�G
GY@�XK\3l-@jL�\á��EDCF\jg�XKTÙT'@�IU��EHL�@jIUTFÎ�EZ � ^ � L�EYGYCFZaX%GHL�E�O � G�EY@jIU��TFÎ = L�\�IKGHL�Î;h�@jI$l�L�cKL�B�h�GY@�X%GQGY@�L�BYL[X%BYL�IKGY@jL�B
@jIU��EYL�@jIUTFÎ R�@�X%BDXKRSGHL�BDCÙEHGYCFR�EQl-@�CFR�@ J)TFX > X�BYIUTdL�CF\ L�EYGYCFZaX%GYCdIU\ÝIK] � ^ � h)CF\ÝXKÎ�Î�CdGYCdIU\ GHI]"XKZaCÙT > EYCdå�LKOrÖ-@jL�EHL
BYL�EY��TdGYE�RSIU��TÙÎ×GY@6��E�CÙ\�Î�CFR�X%GHL³GY@�X%G = XKEDCF\jgfL�EHGYCÙZaX%GHL�E'IK]�CF\jL�Ò6��XKTFCdG > IU\ � ^ � RSIU\�Î�CdGYCFIU\jL�Î×IU\Ñ]"XKZßCFT > EYCdå�L gUCdcKL�E
XßZßCFEYTdL�XKÎ�CÙ\jg�J�CFRSGY�jBYL¾IK]³CF\jL�Ò6��XKTFCdG > h�EYCF\�RSL¾IU\jLÑEY@�IU��TFÎ4RSIU\�GHBYIUT�]"IKBQGY@jL×IKGY@jL�B�@jIU��EHL�@�IUTFÎ!RD@�X%BDXKRSGHL�BDCFEHGYCÙR�E
GHI6Ijh�Cd]ÃRSIU\�Î�CdGYCdIU\�CF\jg�IU\4GY@jL�EHL¾X%]"GHL�BrR�XKTÙR���TFX%GYCF\jg � ^ � O
i6IUZaL!gKBDX%J�@�EaIK] � ^ � XK\�Î XKRSGY��XKT-CF\�RSIUZaL!Î�CFEHGHBDC = �jGYCdIU\�EÑl�L�BYL XKTFEHI
J�BYL�EHL�\�GHL�Î;O*Ö-@jL�EHL4J�BYI�c6CÙÎjL�Î X

= BYIUXKÎ�L�B¼J®L�B�EHJmL�RSGYCdcKL�IU\áGY@jLaÎ�CFEHGHB�C = �jGYCdIU\!IK]�CF\�RSIUZ[L!Ó"l-@jL�GY@jL�B � ^ � IKB¾XKRSGY��XKT�ÕrGY@�XK\áGY@�LaprâÑi3CÙ\�Î�CFRSL�E�h
l-@�CÙRD@!IU\�T > J�BYI$c/CFÎjLÑXßEY��ZßZaX%B > Z[L�XKEY�jBDLKO � Grl�XKE�R�TdL�X%BQ]�BDIUZ GY@jL�EHL�gKBDX%J�@�EfGY@�X%GQGY@jLÑRSIU\�RSL�\~GHBDX%GYCFIU\ÝIK]
CF\�RSIUZaL¾lAXKEQEDCFZaCFTFX%B-l-@jL�GY@jL�BQ��EYCF\jgßGY@jL�pQâÑi!CF\�Î�CFRSL�E-IKBrGY@�LÑgKBDX%J)@�E�O-ærI$l�L�cKL�B�h�CdGrl�XKE�XKTFEHIØR�TdL�X%BQGY@�X%G
EHIUZ[L�CF\~GHL�BDL�EHGYCF\jg!]"L�X%GY�jBYL�E¾IK]AGY@jLßÎ�CFEYGHBDC = �jGYCFIU\�E-l�L�BYLaI = EYR��jBYL�Î =6> TdI6IKk6CF\�g4IU\�T > X%G×GY@jLßpQâÑi�CÙ\�Î�CFRSL�E�O
� \ÝJ)X%BYGYCFR���TFX%B$hmEYL�cKL�BDXKTÃgKBDX%J�@�E�CF\�Î�CFR�X%GHL�ÎáZÑ��TdGYCFZ[I/Î�XKT�Î�CFEHGHBDC = �jGYCdIU\�E�O�Öf@�CÙErRSIU��TÙÎ = L�GY@jL[\�X%GY�jBDL�IK] GY@jL
Î�CFEYGHBDC = �jGYCFIU\�E�h�IKB4BYL���L�RSGGY@�X%GGY@jL�Î�CFEHGHB�C = �jGYCdIU\�E = L�CF\jg7RSIU\�EYCFÎjL�BYL�ÎïX%BYL�ZaCdÜ6GY�jBDL�EßIK]�Z[IKBYL3GY@�XK\ïIU\jL
��\�CÙZ[I6Î�XKT�Î�CFEHGHB�C = �jGYCdIU\�O � \áXK\ > L�cKL�\~G�h;GY@jL�EYL�RSIU\�GHBDXKEHGYE¼CF\�Î�CFR�X%GHL¾GY@�X%G�CFGrCFErIK]`CF\�GHL�BYL�EHGQGHIØRSIUZaJ�X%BYL�GY@jL
Î�CFEYGHBDC = �jGYCFIU\�EAX%GrXßZaIKBYLÑÎjL�GYXKCÙTdL�Î!TdL�cKL�T�h®EY��R�@ XKErGY@jLÑÎjL�R�CÙTdL×L�EHGYCFZßX%GHL�E-l-@�CFRD@4lrCFTFT = L¾RSIU\�EYCÙÎjL�BYL�Î!CF\ GY@jL
\jLSÜ/G-EY� = u0EHL�RSGYCdIU\;O
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SmóA��ù�ö�÷%øMT8T8T�U���W�T8aÞT¾ñKø)ú.í�÷%ôYóSø�îwï'ý6ô£ò%ó´T�øH��ó�ôHó�ø���ó
Öf@�L×EY��ZaZaX%B > Z[L�XKEY��BYL�ENIK]_CF\jL�Ò6��XKTFCdG > CF\ � ^ � XK\�Î!XKRSGY��XKT�CF\�RSIUZ[L×CÙ\GY@jL¼J�BYL�RSL�Î�CÙ\jg[EY� = u0EHL�RSGYCFIU\!ÎjI

\jIKG³gUCFcKLfÎjL�GYXKCFTdL�ÎaCÙ\j]�IKB�ZaX%GYCdIU\�IU\aGY@jLf\�X%GY�jBYLNIK];CF\jL�Ò6��XKTFCdG > O�²³X%B > CF\�g´£QXK\�ÎaI = EHL�BYc/CF\jg�l-@�X%G @�X%J�JmL�\�E'GHI
GY@jLNpQâÑi×CÙ\�ÎjLSÜ×gUCdcKL�EÃGY@jLACFZ[J�BYL�EYEYCdIU\¾GY@�X%G_CF\jL�Ò6��XKTFCdG > CFE'RSIU\�RSL�\~GHB�X%GHL�ÎaXKZ[IU\jgUEHG_TdI�líCF\�RSIUZ[LA@jIU��EHL�@�IUTFÎ�E�O
^`EYGYCFZaX%GHL�ENIK]_ä�IKBDL�\jå×R��jBYcKL×IKB�Î�CF\�X%GHL�EfR�XK\ gUCdcKL×X = L�GHGHL�Br��\�ÎjL�BDEHGYXK\�Î�CF\jgÑIK]'GY@�CFE�O
� ^ � Î�L�R�CFTdL`IKB�Î�CF\�X%GHL cKL�RSGHIKBDE_l�L�BYLNR�XKTFR���TFX%GHL�Î���EYCÙ\jgfL�EHGYCFZßX%GHL�Î � ^ � ]�BYIUZ:L�XKR�@�IK]�GY@jLA]�IU��B'Z[I/ÎjL�TFE���GY@jL

MUäÃi4XK\�Î3p �¨W i Z[I6Î�L�TFEfl-CFGY@ XK\�Î l-CdGY@jIU�jGQ@jIUZ[IKgKL�\jL�CFG > XK\�ÎÝE > ZaZ[L�GHB > CFZaJ®IUEYL�Î;h�XK\�Î3CF\!L�XKR�@3IK]³GY@jL
]"IU�jB > L�X%BDE�h³z��U�%x6h`z��KxKq6h`z��Kx1n!XK\�Î5z��KxKt6O b EDCF\jgßGY@�L�L�EYGYCFZaX%GHL�Î3c1X%B�CFXK\�RSLSu0RSI$c%X%BDCFXK\�RSLaZaX%GHBDCFRSL�E�IK]³GY@�L�EHL
cKL�RSGHIKBDE�hmXKRSBYIUEYEHu > L�X%BQRSIUZ[J)X%BDCFEHIU\�E-R�XK\ = L×ZaXKÎjLKO � \j]"L�BYL�\�GYCFXKT�EHGYX%GHL�ZaL�\~GYEQR�XK\!GY@jL�\ = L×ZaXKÎjL×BYL�gUX%B�Î�CF\jg
l-@jL�GY@�L�B×I = EHL�BYcKL�Î
Î�CÈîmL�BYL�\�RSL�E×X%BYL�EHGYX%GYCFEHGYCFR�XKTÙT > EYCFgU\�CÈÚ)R�XK\�G�OaÖf@jL[BYL�ED��TdGYE�IK]�GY@jL�EHLßRSIUZ[J)X%BDCFEHIU\�E¼X%BDLßCF\
Ö'X = TdLÑx6ONpQTFT;RSIUZ[J�X%BDCÙEHIU\�E-CÙ\�Î�CFR�X%GHL¼GY@�X%GrGY@jL¾ä�IKBYL�\jåÑR���BYcKL�E-X%BYL�EHGYX%GYCFEHGYCÙR�XKTFT > EYCdgU\�CÈÚ®R�XK\~GYT > Î�CÈîmL�BYL�\�G-X%G
XK\ > BDL�XKEHIU\�X = TdL×EDCdgU\�CÈÚ)R�XK\�RSL�TFL�cKL�T�h�LSÜjRSL�J�Gfl-@jL�\4RSIUZaJ�X%BDCF\jg[GY@�IUEHL×]"IKB¾z��KxKq[l-CFGY@�z��U�%x6O
Ö'X = TdL�E�ÏXK\�Î z�o
J�BYL�EHL�\�G�XK\�XKTdIKgKIU��EßBYL�ED��TdGYEaGHI7GY@jIUEHLáCF\ Ö'X = TdLáx6h = �jGß]"IKB � ^ � Î�L�R�CFTdL!IKBDÎ�CF\�X%GHL�E

= XKEHL�Î
IU\
|_qÝXK\�ÎÏ| s @�IU��EHL�@jIUTFÎ�EDCdå�L�E¾BDL�EHJmL�RSGYCdcKL�T > OÖf@�CFE×RSIUZaJ�X%BDCFEHIU\
CFE×J�BDI$c/CFÎjL�ÎÏEYCÙ\�RSLaGY@jLß|_qÝXK\�Î
| s @jIU��EHL�@�IUTFÎEYCdå�L�EAl�L�BYL×GY@jL�]"I6R���EAIK]ÃXKÎ�Î�CFGYCdIU\�XKT®X%GHGHL�\~GYCdIU\ÝCF\ØGY@jL¼J�BYL�RSL�Î�CF\jg[EY� = u0EYL�RSGYCdIU\;O_|jBYIUZ GY@�L�EHL
GYX = TdL�EACdGAR�XK\ = LQEYL�L�\�GY@�X%G�GY@�L�BYL¼CFE�BYL�XKTFT > \jI�EHGYX%GYCFEYGYCFR�XKTFT > EDCdgU\�CÈÚ)R�XK\�G R�@�XK\jgKL×CF\ØCF\jL�Ò6��XKTFCFG > ]"BYIUZ z��U�%xHG
z��KxKt6h�]"IKBNL�CdGY@jL�Bf|_q�IKB-| s O`ærI$l�L�cKL�B�h)GY@jL�BYL×X%BYL×EHGYX%GYCÙEHGYCFR�XKTFT > EYCdgU\�CÈÚ®R�XK\~GNRD@�XK\jgKL�EN]"BYIUZ z��U�%xHG)z��KxKq6{�XK\�Î
]"BYIUZ z��KxKqHG)z��Kx1n4]"IKBr|_q!Ó = �jGr\jIKG-| s Õ�O�Ö-@jL�EHL×BYL�ED��TdGYENX%gUXKCF\Ý@�CdgU@�TFCFgU@~GAGY@jL×JmIUEYEDC = CFTFCFG > IK]_RSIU\I�)CFRSG-l-@jL�\
\jIKG×XKTFTÃ@jIU��EHL�@jIUTFÎáRD@�X%BDXKRSGHL�BDCFEHGYCÙR�E×X%BYL[GYX%kKL�\
CÙ\~GHI!XKR�RSIU��\�G×l-@�L�\Ý]"IKBDZ���TFX%GYCF\�gØL�EYGYCFZaX%GHL�E¼IK]ACF\jL�Ò6��XKTFCdG >
= XKEHL�Î!IU\ � ^ � O
Öf@�L!BYL�EY��TFGYE[CF\ Ö'X = TdL x�]"IKBDZaXKTÙT > RSIU\/Ú)BDZ GY@jL!L�X%B�TFCdL�BaBYL�ED��TdGYEa��EDCF\jgáGY@jL pQâÑiÐCF\�Î�CFRSL�E��4GY@�X%G�GY@jL

Î�CFEYGHBDC = �jGYCFIU\7IK] � ^ � CFEaR�@�XK\jgUCF\�g
I$cKL�BØGYCFZ[LKOïÖ�I7ÎjL�GHL�BDZßCF\jLÁ\6÷Kû¤GY@jL3Î�CFEHGHBDC = �jGYCdIU\5CFEßR�@�XK\jgUCF\�gjhACFGßCFE
\jL�RSL�EYEDX%B > GHIßRSIUZ[J�X%BDL � ^ � CF\�RSIUZ[L×ED@�X%BYL�E-X%GQEHJmL�R�CÈÚ)R�JmIUCF\�GYEfCF\4GY@�L¾Î�CFEHGHB�C = �jGYCdIU\�OÃe-L�EY��TdGYEfIK]_GY@�CFENk/CF\�Î
X%BYL�BYL�JmIKBYGHL�ÎCF\ØÖ�X = TdL�zKz�]"IKBAGY@jL×MUäÃißZaI6ÎjL�T)l-CdGY@ØXK\�ÎØl-CdGY@�IU�jG�@�IUZ[IKgKL�\jL�CdG > XK\�ÎE > ZaZ[L�GHB > CFZ[JmIUEHL�Î
BYL�EHJmL�RSGYCdcKL�T > O
� ][àHTdI$lìCF\�RSIUZ[Lß@�IU��EHL�@jIUTFÎ�E�E/hràHZaCÙÎ/u0CF\�RSIUZ[La@�IU��EHL�@jIUTFÎ�E�E4XK\�Î¤àH@�CdgU@ÏCF\�RSIUZaLß@jIU��EHL�@�IUTFÎ�E�E4X%BYLØÎjLSu

\jIKGHL�Î3XKE-GY@�IUEHLÑlrCdGY@ � ^ � CF\ÝÎjL�R�CFTdL�Ero/OFz�oG�o/O s o/h�o/OªnUoG�o/OÅ�1o!XK\�Î3o/O¦x%oG)z%O�oKoBYL�EHJmL�RSGYCdcKL�T > hmÖ'X = TdLßzKz�EY@jI�l-E
GY@�X%G � ^ � EY@�X%BYL�E³X%BYLQZ[IUEHGYT > ÎjL�R�TFCF\�CF\jgQ]�IKB�TdI$l CF\�RSIUZ[Lf@jIU��EHL�@jIUTFÎ�E³]�BYIUZãz��U�%xHG)z��KxKt6O�Öf@�CFE_CFE³XKTFEYI×GHBD�jLfIK]
ZaCFÎju0CF\�RSIUZ[L�@jIU��EHL�@�IUTFÎ�E�OÃÖf@jL�EHL�J�X%GHGHL�B�\�ENX%BYL¼c/CdBYGY��XKTFT > GY@�L×EYXKZ[L�l-@jL�GY@jL�BfTFI�IKk/CF\jg�X%GNL�EHGYCFZaX%GHL�E = XKEHL�Î
IU\GY@jL�BYL�EHGHB�CFRSGHL�ÎØIKBf��\jBYL�EHGHB�CFRSGHL�Î4MUä'i�Z[I/ÎjL�T�O_Öf@�LQ@�CFgU@ØCÙ\�RSIUZ[L¼@jIU��EHL�@�IUTFÎ�E L�\1Þ�I > X�gKBYI�l-CF\jg[EY@�X%BDLQIK]
CF\�RSIUZaLKOÃÖ�I×EY��ZßZaX%BDCFEHLNÖ'X = TdL¼zKz%h/@jIU��EHL�@jIUTÙÎ�E'l-CdGY@�GY@jLfTdI�l L�EYG �%o�ð.IK] � ^ � @jIUTÙÎat%o�ð.IK] � ^ � RSIU\�Î�CdGYCdIU\�XKT
IU\4GY@jL¾BYL�EHGHBDCFRSGHL�Î Z[I6Î�L�T�h = �jGNIU\�T > z�o�ððIK] � ^ � RSIU\�Î�CdGYCdIU\�XKTmIU\4GY@jL×��\jBDL�EHGHBDCFRSGHL�Î4Z[I/ÎjL�T�O

zSn



Ö'X = TdLßz�q�RSIU\�GYXKCF\�EQRSIUZ[J�X%BDCFEYIU\�EfIK] � ^ � EY@�X%BYL�E = XKEHL�Î IU\ � ^ � L�EHGYCÙZaX%GHL�E-]"BYIUZãGY@jLÑ��\�BYL�EHGHBDCFRSGHL�ÎÝXK\�Î
BYL�EHGHB�CFRSGHL�Î
p �¨W i
Z[I/ÎjL�T�O4æ-L�BDL�X%gUXKCF\;h_TdI�l XK\�Î7ZaCFÎ�Î�TdLaCF\�RSIUZ[L�@jIU��EHL�@jIUTÙÎ�E×EY@jI�lìXÝZ[IUEHGYT > ÎjL�R�TÙCF\�CF\jg
EY@�X%BDLQIK] � ^ � ]"BYIUZ z��U�%xHG)z��KxKt6h®lr@jL�GY@jL�BAGY@jL � ^ � L�EHGYCÙZaX%GHL�ENX%BYL = XKEHL�ÎIU\GY@jL�BYL�EYGHBDCFRSGHL�ÎØIKBf��\jBYL�EYGHBDCFRSGHL�Î
p �¨W i[ZaI6ÎjL�TyO'æQCdgU@aCF\�RSIUZ[L-@jIU��EYL�@jIUTFÎ�EÃLSÜj@�C = CFG³X¼gKBYI$lrCF\jg¾EY@�X%BYLfIK] � ^ � OU|�IKB L�EHGYCÙZaX%GHL�E = XKEHL�ÎaIU\[L�CFGY@jL�B
GY@jLaBDL�EHGHBDCFRSGHL�Î
IKBÑ��\jBDL�EHGHBDCFRSGHL�ÎÏZaI6ÎjL�Tyh�@jI$l�L�cKL�B�h_@jIU��EYL�@jIUTFÎ�E¼lrCdGY@áGY@jL�TFI$l�L�EHGÑ�%o�ð � ^ � @�IUTFÎ = L�G0l�L�L�\
�1oG/��n�ð IK] � ^ � h�CdBYBDL�EHJmL�RSGYCdcKL�IK] > L�X%B$O
?�IKBDBYL�EHJmIU\�Î�CF\�g�BDL�EY��TdGYE�GHI-GY@jIUEHLACF\×Ö'X = TdLQz�qNl�L�BYL XKTÙEHIrR�XKTFR���TFX%GHL�Î¾]"IKB�|_qrXK\�Î¾| s Ó"GY@jL�EHL�X%BYL�X$c1XKCÙTFX = TdL

IU\ BYL�Ò6�jL�EHG�Õ�O Öf@jL�EYLÝBYL�ED��TdGYEßRSIU\jÚ�BDZ GY@jLáÖ�X = TFLá�5XK\�Î:z�o5BYL�EY��TdGYE���GY@�X%G4CF\jL�Ò6��XKTFCdG > CF\�RSBYL�XKEHL�E�]"BYIUZ
z��U�%xHG)z��KxKq6{_XK\�Î3]�BDIUZ z��KxKqHG)z��Kx1n3]"IKB�|_q6h = ��GrGY@�X%G�GY@jL�BDL�CFE�\jIRD@�XK\jgKL[I$cKL�B×GY@�LÑl-@�IUTdLÑJmL�BDCFI6Î ]�IKB¼| s
@jIU��EYL�@jIUTFÎ�E�O�Öf@jL�TFX%BYgKL�EYG�Î�CÈî®L�BDL�\�RSL�ErX%BDL�RSIU\�RSL�\~GHBDX%GHL�Î
CF\ GY@�L�]"IU�jBYGY@ÝGHIL�CdgU@�GY@�ÎjL�R�CFTdL�Er]�IKB¼|_q6h;l-@�CÙRD@
EY@jI�l¤XaÎjL�RSBDL�XKEHL×GY@jL�\!XK\ÝCF\�RSBYL�XKEYL×CF\4CF\jL�Ò6��XKTFCdG > ]"BYIUZ z��U�%xHG)z��KxKq6{mGY@jL�\4]"BYIUZ z��KxKqHG)z��Kx1njO
Öf@�L�EHLNBYL�EY��TFGYE_X%BYL-XKTFEHI×Ò6��XKTFCFGYX%GYCdcKL�T > EYCFZaCFTÙX%B�GHI×GY@�LfBYL�EY��TFGYEÃ]�IKB³GY@�L-prâ�i�CF\�Î�CFRSL�E�O�Öf@�X%G CFE�hKL�EHGYCFZßX%GHL�E

X%BYL�ZÑ��RD@ØR�TdIUEHL�B�]�IKB�GY@jL-BDL�EHGHBDCFRSGHL�Î�cKL�BDEY��E���\jBDL�EHGHBDCFRSGHL�Î�p ��W iaZ[I/ÎjL�T�h�BYL�TFX%GYCdcKLrGHIÑGY@�LrEYXKZ[L�RSIUZ[J�X%B�CFEHIU\
]"IKBfGY@jL¾MUäÃiØZ[I/ÎjL�T�O³Öf@6��E�hjXKTdGY@jIU��gU@4GY@jL×p �¨W iZ[I/ÎjL�T;CFE-ZÑ��R�@!Z[IKBYL¼BDL�EHGHBDCFRSGYCdcKL¼GY@�XK\4GY@jLÑM~ä'iØZ[I/ÎjL�T�h
GY@jL×BDL�EY��TdGYE = XKEYL�Î4IU\4GY@jL×]"IKBDZ[L�BfX%BDL¾Z[IKBYL×BDI = ��EHGAGHIßR�@�XK\jgKL�EQCF\4Z[I/ÎjL�T;EHJmL�R�CÈÚ)R�X%GYCdIU\GY@�XK\4GY@jL¾TFX%GHGHL�B$O
Öf@�L�EHL-Z[IKBYLQÎjL�GYXKCFTdL�ÎaBYL�EY��TdGYE`GY@���E`RSIU\/Ú�B�Z l-@�X%G³lAXKE�EY�jgKgKL�EHGHL�Î =�> GY@�LfJ�X%GHGHL�BD\�IK]mGY@jLrpQâÑi[CÙ\�Î�CFRSL�E

CF\aÖ'X = TdL�EAqHG6v6O³Öf@�X%G�CFE�h6CF\jL�Ò6��XKTFCdG > CF\ � ^ � CÙE³BDCFEDCF\jg¼I$cKL�BAGYCFZaLKO � \ßXKÎ�Î�CdGYCdIU\;h~GY@�CFE³CF\�L�Ò���XKTÙCdG > EHL�L�ZaE GHI = L
RSIU\�RSL�\�GHBDX%GHL�ÎÏCF\ÝGY@jL[TdI�l L�EHG¾�1o�ð IK]³GY@�L � ^ � Î�CFEHGHBDC = �jGYCdIU\;OrprTdGY@�IU�jgU@5ñ��£õS÷KþÅýjù0ó�CF\�L�Ò���XKTÙCdG > EHL�L�ZßErGHI = L
gKBYL�X%GHL�EHG_lr@jL�\ÑTFI�IKk/CF\jgQX%G_L�EHGYCFZaX%GHL�E'IK] � ^ � = XKEHL�Î�IU\�GY@jL�TFL�XKEHGÃBYL�EHGHBDCFRSGYCFcKL�Z[I/ÎjL�T�h%GY@jL�J�X%GHGHL�BD\�IK]�ôHó�þÈñKù�ö"ò%ó
CF\jL�Ò6��XKTFCFG > CFErBYI = ��EHGrGHIØZßX�Þ�IKB¼Î�CÈîmL�BYL�\�RSL�EQCF\ÝZ[I6Î�L�T�EHJmL�R�CÈÚ®R�X%GYCdIU\ XK\�ÎÝGHI4CF\jL�Ò6��XKTFCdG > CF\�Î�CFRSL�E = XKEHL�ÎÝIU\
XKRSGY��XKTrCF\�RSIUZ[LKO�Ö-@jL!X%J�J�BYIUXKR�@ ��EHL�Î�CF\ÐGY@�CFE[J)X%J®L�B[GY@6��EaX%J�J®L�X%B�E[GHI
R�X%J�GY�jBDL!BYL�TFX%GYCdcKL!CÙ\jL�Ò���XKTFCdG > CF\
GY@jL�Î�CFEHGHB�C = �jGYCdIU\ØIK]³l�L�Td]�X%BYLKh®BYL�J�BYL�EHL�\�GHL�Î =�> CÙ\jL�Ò���XKTFCdG > CF\ÝGY@jLÑÎ�CFEHGHBDC = �jGYCdIU\IK] � ^ � O®ærI$l�L�cKL�B�h�Cd]ÃIU\jL�CFE
CF\�GHL�BYL�EHGHL�Î!CÙ\4X = EHIUTF�jGHL¼TdL�cKL�TÙENIK]'CÙ\jL�Ò���XKTFCdG > h/GY@jL�\4EYIUZ[L¾CFZ[J�BYI$cKL�Î4Z[I/ÎjL�T;EHJmL�R�CÈÚ®R�X%GYCdIU\ØGHIßR�XKTFR���TFX%GHL � ^ �
CFE`BYL�Ò���CdBYL�Î;OÃÖf@�CFE`R�XK\ = L-Î�CÈë�R���TdG�h�EYCF\�RSL � ^ � Z���EHG = L-R�XKTFR���TFX%GHL�ÎØ��EYCÙ\jg¾X¾Î�L�ZaXK\�ÎßZaI6ÎjL�T�l-CdGY@ �¨Û�B ^�ij^
Ô�^Ai®O�C3XK\ > RSIUZßZ[IU\�T > ��EHL�Î�ÎjL�ZaXK\�Î�Z[I/ÎjL�TFE³ÎjIÑ\jIKG CF\�RSIKBYJmIKBDX%GHLfGY@jL�EHLrBYL�EHGHBDCÙRSGYCdIU\�E�O_ærI$l�L�cKL�B�hjX×BDXK\jk
GY@jBYL�L�ÎjL�ZaXK\�Î�Z[I/ÎjL�T)l-CdGY@ �¨Û�B ^Ai/^�Ô�^�ißCFE�XK\ØI = c/CdIU��EAR�XK\�Î�CÙÎ�X%GHL-]"IKBNXK\�XKT > EYCFE�O_Öf@�CÙE`CFE GY@jL�EY� = ÞHL�RSG IK]
IU\jgKIUCF\�g[BYL�EHL�X%BDR�@;O

ê ��ÍK�1��(®����ñáé ê ���5�
	�#$�Ð	���8óòÑ(®��Í��"���$�"()���
� \jL�Ò6��XKTFCdG > CFEQÎ�CÈë�R���TFGfGHI!Z[L�XKEY�jBDLÑ]"IKB¼ZaXK\ > BYL�XKEHIU\�E�O×|jIKB¼LSÜ/XKZaJ�TdLKh;@jIU��EHL�@�IUTFÎÝCÙ\�RSIUZ[L�XKTdIU\jL[R�XK\

gUCdcKL4XáZaCFEYTFL�XKÎ�CF\jg!J)CFRSGY�jBYLØIK]-CF\jL�Ò6��XKTFCFG > EYCF\�RSLØ@jIU��EHL�@jIUTFÎ�E�Î�CÈîmL�B�CF\5GY@jL�CdB�RD@�X%BDXKRSGHL�B�CFEHGYCFR�E�O7prTFEYIjh³GY@jL
CF\jL�Ò6��XKTFCFG > ZaL�XKEY�jBYLÏR�@jIUEHL�\ l-CÙTFTQL�Z = I/Î > X \�IKBDZaX%GYCdcKLØÞY��ÎjgKL�Z[L�\�G4BYL�gUX%BDÎ�CF\jgÐGY@jL¤à�l�L�CdgU@�GYE�Eíl-@�CÙRD@
Î�CÈîmL�BYL�\�GfCF\�Î�CFc6CFÎ���XKTFE³X%BYLÑXKEYEYCdgU\jL�Î�O

z�v



� \ÐGY@�CFE�J�X%JmL�B�h�Z[L�XKEY�jBDL�E�IK]QCF\�L�Ò���XKTÙCdG > CF\5GY@jL!Î�CFEHGHB�C = �jGYCdIU\7IK]�@jIU��EHL�@jIUTÙÎ7l�L�Td]�X%BYL!X%BYL!R�XKTFR���TFX%GHL�Î
l-@�CÙRD@aR�CdB�R���Z¾cKL�\�GAEHIUZ[L-IK]mGY@jLQ��EY��XKT�Î�CÈë�R���TFGYCdL�E�O b EYCF\�g¾X¾ÎjL�ZßXK\�ÎßZ[I/ÎjL�TjlrCdGY@ ��Û�B ^�i/^íÔ�^�imh � ^ � R�XK\
= L`L�EHGYCÙZaX%GHL�Î;O � ^ � XKÎ1ÞY��EHGYE'@jIU��EHL�@jIUTÙÎ¾CF\�RSIUZaL`GHI¼XKR�RSIU��\�G']"IKBÃÎ�CÈîmL�BYL�\�RSL�E'CF\Ñ@�IU��EHL�@jIUTFÎ�EZ $RD@�X%BDXKRSGHL�BDCFEHGYCÙR�E�O
pQTFEHIjh =6> ÎjLSÚ®\�CdGYCdIU\;h ��Û�B ^Ai/^:Ô¼^�i3ÎjI4\jIKG×ÎjL�JmL�\�Î3IU\��jGYCÙTFCdG > h�EDCF\�RSL�GY@jL > L�Z = I6Î > BYL�EHGHB�CFRSGYCdIU\�EQl-@�CÙRD@
��\�CÙÒ��jL�T > CFÎ�L�\~GYCd] > GY@jL×Ô�^�imO�Öf@�X%GACFE�h/X�EHJmL�R�CÈÚ)R-EYL�G IK]�BYL�EHGHBDCFRSGYCFIU\�E`CFE�CFZ[JmIUEHL�Îßl-@�CFR�@�EYL�TdL�RSGYE�IU\jL�IU�jG IK]
GY@jLfCF\jÚ)\�CdGHL�EHL�G_IK];Ô¼^�iÑl-@�CÙRD@�RSIU��TFÎ = LAL�EHGYCFZaX%GHL�Î�OÃÖ-@jL � ^ � EHI×R�XKTFR���TFX%GHL�Î[X%BYLfRSIU\�Î�CFGYCdIU\�XKT6IU\[X¼EHJmL�R�CÈÚ)R
TdL�cKL�T;IK]_CF\�GHL�BYJmL�BDEHIU\�XKT®RSIUZaJ�X%BDCFEHIU\�h�EHI[GY@jL > R�XK\ = L¼CF\�GHL�BYJ�BYL�GHL�Î!XKErCF\�Î�CÙR�X%GHIKBDEAIK]'@�IU��EHL�@jIUTFÎl�L�Td]�X%BYLKO
Öf@�L!ÎjL�ZaXK\�Î ZaI6ÎjL�TÙE[��EHL�ÎÐGHI7R�XKTÙR���TFX%GHL � ^ � l L�BDL4GY@jLÝMUäÃiÐXK\�Îíp �¨W i®h = IKGY@ IK]rl-@�CFRD@ CÙ\�R�TF��ÎjL�Î

��Û�B ^Ai/^5Ô¼^�i®OK^`XKR�@ßZ[I/ÎjL�T6lAXKE_L�EHGYCFZaX%GHL�Îal-CdGY@[XK\�Î�l-CFGY@jIU�jG_@jIUZ[IKgKL�\jL�CFG > XK\�Î[E > ZaZ[L�GHB > BYL�EHGHBDCÙRSGYCdIU\�E
CFZ[JmIUEHL�Î�O�Öf@�CÙE_L�\�X = TdL�E`X¾ÎjL�GHL�BDZßCF\�X%GYCdIU\�IK];GY@jLrEHL�\�EYCdGYCFc6CdG > IK]�CF\�L�Ò���XKTÙCdG > CF\ � ^ � GHIÑÎ�CÈîmL�BYL�\�RSL�E`CF\aZ[I/ÎjL�T
EHJmL�R�CÈÚ)R�X%GYCFIU\;O Öf@�CFENCFE-CÙZ[JmIKBYGYXK\~G = L�R�XK��EYL×GY@jL�BYL�CFEfXßTÙX%BYgKL×c%X%BDCdL�G > IK]³ÎjL�ZßXK\�Î!Z[I/ÎjL�TFENIU\�L¾R�XK\ÝR�@jI6IUEHL
]"BYIUZ4h = ��GNIU\�T > XaBYL�TFX%GYCFcKL�T > ZaIKBYL¾TFCFZßCdGHL�Î4\���Z = L�Bfl-@�CFRD@4R�XK\ = L×��EHL�Î4GHI�L�EHGYCFZaX%GHL � ^ � ��\�CFÒ���L�T > ]"BYIUZ
��Û�B ^Ai/^ Ô¼^�i®O
pQTFT®L�EHGYCFZaX%GYCFIU\�lAXKE = XKEYL�Î�IU\4Î�X%GYX�]�BYIUZðGY@�L�z��U�%x6h�z��KxKq6h�z��Kx1nßXK\�Î�z��KxKt�S�ý/ô£ò%ó�ÿ�÷��3Â�ñ��ö"þÅÿ.a�Ã � óSø¡ô

ú%ö�ù�ý/ôHó±S�ý/ô£ò%ó�ÿ��áö¨��ôH÷�úUñUùyñ�Â³ö"þFó£õA]�IKBQ?NXK\�XKÎ�X/O³Öf@�CÙENZ[L�XK\~G-GY@�X%G-CF\jL�Ò6��XKTFCFG > RSIU��TÙÎ = L�ZaL�XKEY�jBYL�Î4]"IKBfL�XKR�@
IK]-GY@�L�EHL > L�X%BDE�h = XKEHL�ÎÐIU\ � ^ � R�XKTFR���TÙX%GHL�Îí��EYCF\jgÝJ�X%BDXKZ[L�GHL�BßL�EHGYCFZaX%GHL�E�]"BYIUZ GY@jL]"IU�jB[ÎjL�ZaXK\�ÎÐZ[I/ÎjL�T
J�X%BDXKZaL�GHL�BDCFEYX%GYCdIU\�E�O
ÖNl�I4k/CF\�Î�ErIK] CF\�L�Ò���XKTÙCdG > ZaL�XKEY�jBYL�l�L�BYLaRSIUZ[J��jGHL�Î�OÑp EYL�BDCdL�E�IK] ED��ZaZaX%B > CF\�ÎjLSÜÝZaL�XKEY�jBYL�E�IK]�GY@jL

pQâÑi�G > JmLKh�XK\�ÎßZ[IKBYL-ÎjL�GYXKCÙTdL�Î[L�EHGYCFZßX%GHL�E³IK];CF\jL�Ò6��XKTFCdG >¾= XKEYL�ÎaIU\[L�EHGYCÙZaX%GHL�Î � ^ � ÎjL�R�CFTdLNIKB�Î�CF\�X%GHLNcKL�RSGHIKBDE
XK\�Î�GY@jL�CdB�c1X%B�CFXK\�RSLSu0RSI$c%X%BDCFXK\�RSL�ZßX%GHBDCFRSL�E�O³Öf@�L � ^ � Î�CFEYGHBDC = �jGYCFIU\�EÃl L�BDLQXKTFEYIÑgKBDX%J)@jL�Î;h =�> L�EHGYCÙZaX%GYCF\jg�GY@jL
Î�CFEYGHBDC = �jGYCFIU\�E ��EYCF\jg�Xa\jIU\jJ)X%BDXKZ[L�GHBDCFR�kKL�B�\jL�T�Z[L�GY@jI/Î;O
� G�l�XKE�]"IU��\�Î5GY@�X%G[CF\jL�Ò6��XKTFCdG > CF\�RSBYL�XKEHL�Î5I�cKL�BaGYCFZ[L = XKEHL�Î5IU\5GY@jL4prâ�i
CÙ\�Î�CFRSL�E¾IK]rCF\jL�Ò6��XKTFCFG > h_\jI

ZaX%GHGHL�BNl-@�X%G GY@jLQc%XKTF�jL-IK]�GY@jLQCÙ\jL�Ò���XKTFCdG > X$cKL�BDEYCdIU\ØJ�X%B�XKZ[L�GHL�B�O � \jL�Ò���XKTFCdG > XKTÙEHIÑBDIUEHLrI�cKL�BfGYCFZ[LQ\jI�ZaX%G�u
GHL�B¼l-@�CÙRD@áEHJmL�R�CÈÚ)R�X%GYCdIU\3IK] GY@jL[ÎjL�ZaXK\�ÎáZ[I/ÎjL�T'l�XKE¾��EHL�Î;O¾Ö-@���E�h®BDL�TFX%GYCdcKL[CF\jL�Ò6��XKTFCdG > CF\ � ^ � CF\�RSBYL�XKEHL�Î
EYCdgU\�CÈÚ)R�XK\�GYT > ]�BDIUZ z��U�%xØGHI�z��KxKt6O�æ-I�l L�cKL�B�h�GY@jL[TdL�XKEHG�BYL�EHGHB�CFRSGYCdcKL�Z[I6Î�L�T�Ó"GY@jLaM~ä'iÝZ[I/ÎjL�T�lrCdGY@á@jIUZ[I%u
gKL�\jL�CdG > XK\�Î5E > ZaZaL�GHB > BYL�TFX1Ü/L�Î)ÕÑEY�jgKgKL�EYGHL�Î X3gKBYL�X%GHL�BßÎjL�gKBYL�L4IK]QX = EHIUTF��GHLCÙ\jL�Ò���XKTFCdG > GY@�XK\7GY@�L!Z[IUEHG
BYL�EHGHB�CFRSGYCdcKLßZ[I/ÎjL�T-Ó"GY@�Lßp ��W i�Z[I/ÎjL�T_lrCdGY@�@jIUZ[IKgKL�\jL�CFG > XK\�Î7E > ZßZ[L�GHB > CFZ[JmIUEHL�Î)Õ�O � \jL�Ò6��XKTFCdG >Ý= XKEHL�Î
IU\ØL�EHGYCFZaX%GHL�EfIK]�ä�IKBYL�\�å�R���BYcKL�IKBDÎ�CF\�X%GHL�E�IK] � ^ � CF\�Î�CÙR�X%GHL�ÎßGY@�X%GAGY@jL¼Î�CÙEHGHBDC = ��GYCdIU\[IK] � ^ � R�@�XK\jgKL�Î!EYGYX%GYCFE�u
GYCFR�XKTFT > EYCdgU\�CÈÚ®R�XK\~GYT > ]"BYIUZ z��U�%x�GHIØz��KxKt6O � \ØXKÎ�Î�CFGYCdIU\;h�CFG lAXKEAEHL�L�\GY@�X%GACF\jL�Ò6��XKTFCdG > gKBYL�lï]�IKBN@jIU��EYL�@jIUTFÎ�E
CF\ØGY@jL = IKGHGHIUZ �1o�ðìIK]�GY@jL � ^ � Î�CFEYGHBDC = �jGYCFIU\;O�Öf@�LQX = EYIUTF�jGHL�LSÜ6GHL�\�GfIK]�GY@�CFEACF\jL�Ò6��XKTFCdG > X%J�JmL�X%BYL�ÎwáUôHóDñKù0óSô
GY@jLØþdóSõDõ�ôHóSõ£ù�ô£ö��$ù�ö�òKóQGY@jL�ÎjL�ZaXK\�Î3Z[I/ÎjL�T���EYL�Î GHIL�EHGYCFZßX%GHL � ^ � O®Ö-@�CFE-ED�jJ�JmIKBYGYEfGY@�LÑL�X%BDTÙCdL�BrBDL�EY��TdG-��EYCF\jg
GY@jL¾pQâÑiØCF\�Î�CFRSL�E�O

z�t



Öf@�L4LSî®L�RSGØIK]¼R�XKTFR���TFX%GYCF\�gÏCF\jL�Ò6��XKTFCdG > L�EHGYCFZßX%GHL�EßX%]"GHL�B�X%J�J�BDIKJ�BDCFX%GHL�T > XKÎ1ÞY��EHGYCF\jg�]"IKBßÎ�Cdî®L�BYL�\�RSL�EaCF\
@jIU��EYL�@jIUTFÎ�RD@�X%BDXKRSGHL�B�CFEHGYCFR�EÃlAXKEÃXKTFEHI�RSIU\~GHBDXKEYGHL�Î[l-CdGY@ÑL�EHGYCFZaX%GHL�E = XKEHL�Î�IU\�XKRSGY��XKTjCF\�RSIUZ[LKO�L @�CFTdL`BDL�TFX%GYCdcKL
CF\jL�Ò6��XKTFCFG > lAXKE�EDCFZaCFTFX%B IU\ØGY@�CFE = XKEYCFE�h/X = EHIUTÙ�jGHLQCÙ\jL�Ò���XKTFCdG > lAXKENZÑ��RD@TdI$l�L�B¾Ó�X�Z[IKBYLQL�cKL�\4Î�CFEHGHB�C = �jGYCdIU\®Õ
l-@jL�\ = XKEHL�Î7IU\ÐXKRSGY��XKT CÙ\�RSIUZ[LKOÝÖ-@�CFE×CF\�Î�CFR�X%GHL�EÑGY@�X%G3àH\�XKCdcKL=E L�EYGYCFZaX%GHL�E�IK]-CF\jL�Ò6��XKTFCFG > l-@�CFR�@
ÎjIá\jIKG
XKÎ1ÞY��EHGÃ]"IKB³Î�CÈîmL�BYL�\�RSL�EÃCF\�@jIU��EHL�@�IUTFÎ�RD@�X%BDXKRSGHL�B�CFEHGYCFR�E > CdL�TFÎÑL�EHGYCFZßX%GHL�E_IK])CF\�L�Ò���XKTÙCdG > lr@�CFRD@�X%BYLNZ���RD@ßZ[IKBYL
L�gUXKTFCdGYX%B�CFXK\ÏGY@�XK\7CFE×GHB���T > GY@jL�R�XKEHLKO!Ö-@�CFE�Ú)\�Î�CF\jg4XKTFEHI3@jL�TFÎ�lr@jL�\ = XKEDCF\jg4L�EHGYCFZßX%GHL�E¾IK]fCF\�L�Ò���XKTÙCdG > IU\
XKRSGY��XKTQCF\�RSIUZ[L =6> @jIU��EHL�@�IUTFÎ�E[IK]�GY@jL3EYXKZ[L EYCFå�LKOpLï@jL�\�R�XKTÙR���TFX%GYCF\jgÏpQâÑi CF\�Î�CFRSL�E�IK]×CÙ\jL�Ò���XKTFCdG > IU\
EY� = u0EYXKZ[J�TdL�EÑIK]r@�IU��EHL�@jIUTFÎ�E¾IK]rGY@jL4EYXKZ[L!EYCdå�L��EYCÙ\jg � ^ � hÃ@jI$l�L�cKL�B�hAX3Î�CÈî®L�BDL�\~G�J�X%GHGHL�BD\ÐIK]QCF\jL�Ò6��XKTFCdG >
EHL�L�Z[L�Î!GHI = LQJ�BYL�EYL�\~G�O`|�IKB-@jIU��EHL�@�IUTFÎ�E = CdgKgKL�BNGY@�XK\4| s h�CF\�L�Ò���XKTÙCdG > EHL�L�ZaL�Î4GHI = L[ú�ó���þ¡ö"ø�ö�ø�á�I$cKL�BrGYCFZ[LKO
ærI$l�L�cKL�B�h®ED��RD@4L�EYGYCFZaX%GHL�E-X%BDL×TFCdkKL�T > ZaCFEYTdL�XKÎ�CF\jgjh/EYCF\�RSL � ^ � RSIU\~GHBDIUTFEf]"IKB-Z[IKBYL¼GY@�XK\!EYCFZ[J)T > ]�XKZaCFT > EYCdå�LKO
Öf@�L�EHLBYL�EY��TdGYE�CF\�Î�CFR�X%GHL�GY@�X%G�L�EYGYCFZaX%GYCdIU\5IK]¾ôYóSþdñKù�ö"ò%ó�CÙ\jL�Ò���XKTFCdG > CÙ\ � ^ � CFE�cKL�B > BYI = ��EHG¾GHIÏÎ�L�ZaXK\�Î

Z[I/ÎjL�T�EHJmL�R�CÈÚ®R�X%GYCdIU\;h = �jGNL�EHGYCÙZaX%GHL�E-IK]fñ��SõS÷%þ¡ýjù0ófCÙ\jL�Ò���XKTFCdG > X%BYLÑ\�IKG�O Öf@�CÙENCFENXa��EHL�]���TmBYL�ED��TdG�h�XKEfJmIUTFCÙR > u
ZaX%kKL�BDENX%BDLrIK]"GHL�\Z[IKBYL¼CF\�GHL�BYL�EHGHL�ÎCF\�GY@jLrBDL�TFX%GYCdcKL�TdL�cKL�T®IK]�CF\jL�Ò6��XKTFCdG > h6CÙ\aGHB > CF\jg�GHIÑL�\�EY�jBYLà�]"XKCFBD\jL�EYE�EÑCF\
GY@jLAGYX1Ü�E > EHGHL�Z!hU]�IKBÃLSÜjXKZ[J�TdLKOÃÖf@�CÙE�CFEÃ\jIKG'GHI×EYX > GY@�X%G_X = EHIUTÙ�jGHLNCF\jL�Ò6��XKTFCdG > L�EHGYCFZaX%GYCdIU\�CFEÃ\jIKG_CFZaJ®IKBDGYXK\~G�h
= �jGÑBDX%GY@jL�B�GY@�X%G[CdG�CFEÑEYIUZ[L�l-@�X%G�Z[IKBYL4Î�CÈëØR���TdG×GHIáZ[L�XKEY�jBDLØXKR�R��jB�X%GHL�T > OÏÖf@�CFEÑRSIU��TFÎ = L�XKRD@�CdL�cKL�Î =�>
l�IKBYk6CÙ\jg4l-CdGY@ÏÎ�L�ZaXK\�ÎÏZ[I/ÎjL�TFE×l-@�CFR�@ÏRSIU\~GYCÙ\��jLßGHIÝCF\�R�TÙ��ÎjL �¨Û�B ^Ai/^.Ô¼^�i®h > L�G�ÎjI \jIKGÑLSÜ/@�C = CdG¼Z[I/ÎjL�T
EHJmL�R�CÈÚ)R�X%GYCFIU\L�BYBYIKB�h�EY��RD@!XKE-BYL¨Þ�L�RSGYCFIU\4IK]_@jIUZ[IKgKL�\jL�CdG > XK\�Î4E > ZaZ[L�GHB > O`Ö-@�CFENCFEAGY@jL×ED� = ÞHL�RSGNIK]'IU\�gKIUCF\jg
BYL�EHL�X%B�RD@;O
ÀØ��+w��#1�6��ÍU�6�
pAGHk/CF\�EHIU\;h)p¾OÃÓ�z��U�1o~Õ�hAàA�¼\4GY@jLFCÝL�XKEY�jBDL�Z[L�\~GrIK] � \jL�Ò6��XKTFCFG > OõE÷öj÷%ý/ø�ôHñ%þ_÷��{a���÷%ø)÷��ö¨�Ûø�\/óD÷%ô£ÿ1hnùmh®q1nKnºG

qKt s O

Û XK\jk/E�h-MjOdhAe×O Û TÙ��\�ÎjL�TFTAXK\�Î�p¾O`ä�L�l = L�T¾Ó�z��K�1n�Õ�hßàAú���XKÎjBDX%GYCFR!^ \jgKL�Tr?A��BYcKL�E�h � \�Î�CdBYL�RSGaÖ'X1Ü efL�]"IKBDZ
XK\�ÎwL�L�Td]�X%BYL�C L�XKEY��BYL�Z[L�\�G�OõE b \�CdcKL�BDEYCdG > ?�IUTFTdL�gKL¾ä�IU\�ÎjIU\;h W L�J�X%BYGYZ[L�\�G-IK]³^ RSIU\jIUZaCFR�E+L�IKBYk/CF\jg
JÃX%JmL�B-PrIjO®�1nºG�o%njO

Û X%BD\jL�E�hme×O®XK\�Î3e×OmÔ¼CFTFTFCF\�gU@�XKZ Ó�z��Kx1n�Õ�hfà W L�Z[IKgKBYJ�XK@�CÙR¾^_îmL�RSGYE�CF\ W L�ZaXK\�ÎÝpQ\�XKT > EYCFE���^`EHGYCÙZaX%GYCdIU\!IK]
GY@�L"ú���XKÎjB�X%GYCFR�^_Ü/J®L�\�Î�CdGY�jBYL×i > EHGHL�Z4OõEÍû-óSò$öyóSû ÷��{a3�D÷%ø®÷��ö���õÑñ%ø)ú�S)ùyñKù�ö�õ£ù�ö¨�Sõ£h�ü�ü;h)vK�/z¦G6t%ojz%O

Û L�XKRD@;h�?QOõC XK\�Î!e¾O W X�c/CFÎ�EHIU\
Ó�z��Kx s Õ�hAà W CFEHGHBDC = �jGYCdIU\/u0|�BYL�LÑi6GYX%GYCFEHGYCÙR�XKT � \�]�L�BYL�\�RSL´L CdGY@ ä�IKBYL�\jåÑ?N�jBYcKL
XK\�Î � \�RSIUZ[L�i/@�X%BDL�E�OõEýûfóSò�ö�ó�ûï÷8�{a���÷%ø)÷��ö¨�FS)ù�ý�ú%ö�óSõ�h�þ/ÿ;h®�%q s G/� s v6O

Û TFXKRYkKIKB =�> hr?QO XK\�Î W O W IU\�XKTFÎ�EYIU\¤Ó�z��KxKqUÕ�haàHe-X%GYCdI%u¨ijR�XKTdLÝXK\�Î�Ö�BDXK\�EYTFX%GYCdIU\/u¨ijR�XKTdL4|���TFT � \~GHL�BDJ®L�B�EHIU\�XKT
?AIUZ[J�X%BDX = CÙTFCdG > LïCdGY@jIU�jG W IUZaXKCF\3efL�EHGHBDCÙRSGYCdIU\�E��NpQÎ�ZaCFEYEDC = TdLÑi6I/R�CFXKT�^³c%XKTF��X%GYCdIU\Ý|���\�RSGYCdIU\�E�OõE·T�ø¡ô
ù0ó�ô�ø®ñKù�ö�÷Kø)ñ%þna��D÷Kø)÷��ö��FûfóSò�ö�ó�û_h�ù��;hmq1n~�HG6qKtKx6O

z$�



Û TFXKRYkKIKB =�> h�?QOUXK\�Î W O W IU\�XKTFÎ�EHIU\!Ó�z��K� s X~Õ�h_àHprÎ���TdG�u0^`Ò6��Cdc%XKTdL�\�RSLfi/R�XKTdL�E_XK\�ÎaGY@jLf^`RSIU\jIUZßCFR � Z[J)TdL�Z[L�\/u
GYX%GYCFIU\aIK] � \�GHL�BYJmL�BDEHIU\�XKT�?�IUZ[J�X%BDCÙEHIU\�EÃIK]$L�L�TFTÈu Û L�CF\jgjOõE}Sm÷=��ö�ñ%þ�ï�\/÷%ö��£ó¼ñ%ø)ú [ÝóSþ �SñKôHó�h���ÿ�h sKs vHG s t/z%O

Û TFXKRYkKIKB =�> h ?QO�XK\�Î W O W IU\�XKTÙÎ�EHIU\�Ó�z��K� s = Õ�h×àHærIU��EHL�@�IUTFÎ
^ Ò���CFc1XKTdL�\�RSL�i/R�XKTdL�E¾XK\�ÎÁL�L�Td]�X%BYL?�IUZaJ�X%BHu
CÙEHIU\�E��³p ?�IUZaZ[L�\�G�OõE÷öj÷%ý/ô£ø)ñ%þ�÷����Aý/�Sþ¡ö��´a3�D÷%ø)÷(��ö¨�Sõ£h$þ/ÿ;h�zSn s G)zSn~t6O

Û TF��\�Î�L�TFT�h�e¾OdhKJ�OKJÃXKEY@�X%B�ÎjL�ENXK\�Î!Ô�OIL�L = L�B¾Ó�z��K� s Õ�h`à�L @�X%G W I�L�L×ä�L�X%BD\4p = IU�jGf?�IU\�ED��Z[L�B W L�ZßXK\�Î
JÃX%GHGHL�BD\�E-|jBYIUZ-CÝCÙRSBYI W X%GYX/OõEuÅy�aó�ô�ö¨�DñKø a3�D÷%ø)÷(��ö¨�±ûfó�ò$öyóSû_h����;h)vU�1oG6vK�U��O

Û IUTFTFCF\�Ijhm?QO�pÑh®XK\�ÎÝe¾O�²�CdIUTFC�Ó�z��K�%o~Õ�h-àDÔ�p � Öfä`�®pìÔQL�\jL�BDXKTFCÙEHL�ÎM²_L�B�EYCdIU\ÝIK]³GY@jLÑpQTFZ[IUEYG � ÎjL�XKT W L�ZßXK\�Î
i > EHGHL�Z!OõEÍa���÷%ø)÷��ö¨�Sõyí�ó�ù�ù0óSô�õ�h����;h�z�qU�=G)z�qK�6O

W X�c/CdL�E�h)M�O�XK\�Î C7O�æ-I > Ó�z��K�KvUÕ�h à8C3X%k6CF\�g � \jL�Ò6��XKTFCFG > ?AIUZ[J�X%BDCFEYIU\�E L @jL�\ ä�IKBYL�\jåÑ?N�jBYcKL�E � \~GHL�BDEYL�RSG�OõE
Åy�aó�ô�ö¨�DñKøwa3�D÷%ø®÷��ö��±û-óSò$öyóSû_h���þmh®�Kx%oG6�KxKt6O

W L�X%GHIU\;h�pÑO®XK\�Î3MjO$CÝ��L�TFT = XK�jL�B�Ó�z��Kx%o~Õ�hfàHpr\ápQTFZ[IUEHG � ÎjL�XKT W L�ZaXK\�ÎÏi > EHGHL�Z4OõEpÅ{�ßó�ô�ö¨�Dñ%ø;a��D÷Kø)÷��ö��
û-óSò$öyóSû_h
	Iÿ;h s z�qHG s qKt6O

æ�àX%BDÎ�TdLKhKL:O�Ó�z��K�%o~Õ�hnÅ �X� þÅöyóYú��Ñ÷%ø � ñKô�ñ�ßó�ù�ô�ö¨�"û-ó�áKôYó£õ�õ�ö�÷%ø�ON?AXKZ = BDCFÎjgKL b \�CdcKL�BDEDCdG > J³BYL�EYE�O
MKIKBDgKL�\�EHIU\;h W O�L:Odh6ä`O6M�O�ä�XK�ØXK\�Î�Ö¼O�C7Oji/GHIKkKL�B�Ó�z��KxKqUÕ�h`àHÖ-@jLrÖ�BDXK\�EYRSL�\�ÎjL�\~GYXKT)ä�IKgUX%BDCFGY@�ZaCFR�CÝI/ÎjL�T�IK]

prgKgKBYL�gUX%GHLß?�IU\�ED��Z[L�B Û L�@�X$c6CdIKB$OõE � \ÛÅrú%ò1ñKø���óSõ¾ö�øMa3�D÷%ø)÷(�aó�ù�ô�ö¨�SõÑÓ'²_IUTyOQz$Õ�h®e×O)ä`O Û XKEYZaXK\�\ÝXK\�Î
Ô�O�|�O�e-@jI/ÎjL�E�hjL�Î�E�Odh�MUp � J`BYL�EYE�hmÔQBYL�L�\�l-CFRD@�h)?AÖ¼hjJ�J�O`�U�=G6q s x6O

MKIKBDgKL�\�EHIU\;h W OºL O%XK\�Î W O%Ö¼OUi/TdL�EY\�CÙRYkaÓ�z��Kx1n�Õ�h�àHprgKgKBYL�gUX%GHLQ?�IU\�ED��Z[L�B Û L�@�X$c6CFIKBÃXK\�Î×GY@jLÓC L�XKED�jBYL�Z[L�\�G
IK] � \jL�Ò6��XKTFCdG > OõEýûfóSò�ö�ó�ûï÷��ya��D÷Kø)÷��ö���S)ù�ý�ú%ö�óSõ�h�þ
��h s tK�HG s �Kq6O

MKIKBDgKL�\�EHIU\;h W O�L OfXK\�Î W OfÖ¼O-i/TFL�EY\�CFRDk Ó�z��KxU�KÕ�h àHprgKgKBYL�gUX%GHLÐ?�IU\�EY��Z[L�B Û L�@�X�c/CdIKB XK\�Î æ-IU��EYL�@jIUTFÎ
^ Ò���Cdc1XKTFL�\�RSLÑi/R�XKTdL�E�OõE÷ö/÷%ý/ô£ø)ñ%þ�÷8�{�-ý�õ£ö�ømó£õDõÑñKø)ú.a��D÷Kø)÷��ö���S)ùyñKù�ö�õ£ù�ö¨�Sõ�h$þmh)q/z��HG6q s q6O

â¼L��jå�L�\�k1XKZ[J�h�æÑO�p¾O XK\�Î pÑOõJ�O Û X%BYGHL�\ Ó�z��K�/z$Õ�haàHe-L¨Þ�L�RSGYCdIU\pLïCdGY@jIU�jGa|�XKTÙEYCÈÚ)R�X%GYCdIU\��Û��\íGY@jL!æQCFEHGHIKB >
IK]NÖ�L�EHGYCF\jg4GY@�Lßæ-IUZaIKgKL�\jL�CdG > ?AIU\�Î�CdGYCdIU\áCF\áGY@�LßÖf@jL�IKB > IK]-?�IU\�EY��Z[L�B W L�ZaXK\�Î;OõE b \jJ�� = TFCFEY@�L�Î
J)X%J®L�B$hUJ�BYL�EHL�\�GHL�ÎßX%G GY@jL-^ �jBYIKJmL�XK\�CÝL�L�GYCF\jgUE³IK];GY@�L-^`RSIU\jIUZaL�GHBDCFRri6I/R�CdL�G > hj?AXKZ = BDCÙÎjgKLKh~^`\�gUTFXK\�Î;O

â¼IUTFZ!h)i®O�Ó�z��U�%t%X~Õ�hNà b \jL�Ò6��XKT � \jL�Ò6��XKTFCdGYCFL�E � hõE öj÷%ý/ô�ø®ñ%þ'÷��ya��D÷Kø)÷��ö��wø�\jóY÷%ô£ÿ%h��ù;h�n�z�tHG~nKn~q6O
â¼IUTFZ!h)i®O�Ó�z��U�%t = Õ�hAà b \jL�Ò6��XKT � \jL�Ò6��XKTFCdGYCFL�E �D� hõE_öj÷%ý/ô�ø®ñ%þ'÷��ya��D÷Kø)÷��ö��wø�\jóY÷%ô£ÿ%h����;h)xKqHG)zKzKz%O
â¼l�IU\jgjh~â�u¨imO/Ó�z��KxU�KÕ�h'àHÖf@jL W CÙEHGHBDC = ��GYCdcKL � Z[J�XKRSGÃIK]/J`BDCFRSLf?A@�XK\jgKL�EÃCF\[?AXK\�XKÎ�X/OõE b \jJ�� = TFCFEY@jL�Î¼ZßCFZ[L�IjO

z�x



ä�L�l = L�TyhrpÑO¾Ó�z��KxKvUÕ�h!àHp b \�CÈÚ�L�ÎïprJ�J�BYIUXKR�@ïGHI � \�RSIKBYJmIKBDX%GYCF\jg W L�Z[IKgKBDX%J�@�CFRá^_îmL�RSGYE CF\�GHI W L�ZßXK\�Î
i > EHGHL�ZßE�OõEÍûfó�ò$öyóSû ÷��{a���÷%ø)÷��ö¨�Sõ2S®ù�ýjúKö�óSõ�h = ]_vKq6h�z¦G)z�x6O

ä�L�l = L�Tyh�pÑO®Ó�z��KxK�%X~Õ�h`àHærIU��EHL�@jIUTÙÎß^`Ò6��Cdc%XKTdL�\�RSL�i/R�XKTdL�E�XK\�Î�L�L�Td]�X%BYL¼?�IUZ[J�X%BDCÙEHIU\�E�OõE}öj÷%ý/ô�ø)ñKþm÷����Aý/��þÅö¨�
a3�D÷%ø®÷��ö���õ�h����;h s �K�=G s �/z%O

ä�L�l = L�Tyh�pÑO®Ó�z��KxK� = Õ�h³àHPrL�EHGYCF\jg�GY@jLQp ��W iaXK\�ÎØÖ�BDXK\�EYTdIKg W L�ZßXK\�Îi > EHGHL�ZßE�OõEýT�ø�ù0óSô£ø)ñKù�ö�÷%ø)ñKþ�a��D÷Kø)÷��ö��
û-óSò$öyóSû_h��/ÿ;h s n~�HG s vKt6O

ä�L�l = L�Tyh�pÑOQÓ�z��K�/z$Õ�hßàHÖ-@jL e-XK\�k5IK] W L�ZaXK\�Î i > EHGHL�ZaE��3Öf@jL�IKB > XK\�Î�P-IU\jJ)X%BDXKZ[L�GHBDCFR ^`EHGYCFZßX%GYCdIU\;OõE
a3�D÷%ø®÷�ßó�ù�ô£ö���ñ%h
þ��;h®�6zKz¦G/� s o/O

ä�L�l = L�Tyh�p¾O�Ó�z��K� s Õ�hAàHæ-IU��EHL�@jIUTFÎ!^ Ò���Cdc1XKTFL�\�RSL¾i/R�XKTdL�E-XK\�Î_L�L�Td]"X%BDL�?�IUZ[J�X%B�CFEHIU\�E��_e-L�J�T > OõE¯öj÷%ý/ô�ø®ñ%þ'÷��
�Ný/�Sþ¡ö��´a���÷%ø)÷��ö¨�Sõ£h$þ¡ÿ�h�zSn��=G)zSn~x6O

PQCFRSIUT�h/?�O¦MjO)Ó�z��KxK�%X~Õ�h³àHÖ�L�EHGYCF\jgÑX×Öf@jL�IKB > IK];^_ÜjXKRSG prgKgKBYL�gUX%GYCdIU\�OõE¯ö/÷Ký6ô£ø)ñ%þm÷��Ó�-ý6õ�ö"ø®óSõDõQñ%ø®ú2a��D÷Kø)÷��ö��
S®ùyñKù�öÙõSù�ö���õ�h�	)h)qKvK�HG6qKtKv6O

PQCFRSIUT�hQ?QO¦M�OQÓ�z��KxK� = Õ�hØàHp efL�CÙ\~GHL�BYJ�BYL�GYX%GYCdIU\*IK]×GY@jLÝpQTFZ[IUEYG � ÎjL�XKT W L�ZaXK\�Î i > EHGHL�Z!OõE � \×Årú%ò1ñ%ø���ó£õ
ö"øia���÷%ø)÷�ßó�ù�ô£ö¨�Sõ3ñ%ø®ú;�
÷�ú~ó�þ�þ¡ö�ø�áKh Û O erX�ÞShAL�Î;OdhNJ�J�O zKz$�=G)z�qK�6O¤â×TÙ�~l�L�B�pQR�XKÎjL�ZaCFRMJ`� = TÙCFEY@jL�BDE�h
pQZaEHGHL�B�Î�XKZ4O

PQCFRSIUT�h�?�O¦MjO¼Ó�z��K�/z$Õ�hàHprgKgKBYL�gUX%GHLí?�IU\�EY��ZaL�B Û L�@�X$c6CdIU��B L CdGY@�IU�jGØ^³Ü/XKRSG4prgKgKBYL�gUX%GYCdIU\;OõE ï_ñ%ø)ñUúKö�ñ%ø
öj÷%ý/ô£ø)ñ%þ'÷8�{a���÷%ø)÷��ö¨�Sõ�h$ù���hmvU�%xHG6vK�1njO

PQCFRSIUT�hr?QO¦M�OQÓ�z��K�Kv%X~Õ5à8CÝI6ÎjL�T¼i6JmL�R�CÈÚ)R�X%GYCFIU\�XK\�Î ^`EHGYCÙZaX%GYCdIU\�^³î®L�RSGYECF\*p-J�J�TFCdL�Î W L�ZaXK\�ÎïpQ\�XKT > EYCFE
b EYCF\�g�CÝCFRSBDI6Î�X%GYX(E/O W L�J)X%BYGYZ[L�\�G-IK]Ã^`RSIU\jIUZaCÙR�E�L�IKBYk/CF\jg�JÃX%JmL�B-PrIjO vU��h b \�CdcKL�BDEDCdG > IK]'e-L�gUCF\�X/O

PQCFRSIUT�h~?QO¦MjO/Ó�z��K�Kv = Õrà8C I/ÎjL�T/i6JmL�R�CÈÚ)R�X%GYCdIU\ � EYED�jL�E�CF\�?�IU\�EY��Z[L�B W L�ZaXK\�Î[i > EHGHL�ZaE b EYCÙ\jg b \�CdGHL�Î�i/GYX%GHL�E
C3CFRSBYI/Î�X%GYX(E/O W L�J)X%BYGYZ[L�\�GfIK]_^`RSIU\jIUZaCÙR�E�L�IKBYk/CF\jg)JÃX%JmL�B-PrIjO vKt6h b \�CdcKL�BDEYCFG > IK]Ãe-L�gUCF\�X/O

PQCFRSIUT�h-?QO¦MjO-Ó�z��K�KtUÕ�hØàap ?�IUZ[J�X%B�CFEHIU\ÐIK] W L�ZaXK\�Î i/J®L�R�CdÚ)R�X%GYCdIU\�E[^ EHGYCFZaX%GHL�Î b EYCÙ\jg7?AXK\�XKÎ�CÙXK\ XK\�Î
b \�CdGHL�Î3i6GYX%GHL�E3C3CFRSBYI/Î�X%GYX/OõE b \jJ�� = TFCFEY@jL�ÎØZaCFZaL�IjO b \�CFcKL�BDEYCdG > IK]ÃefL�gUCF\�X/O

PQCFRSIUT�h'?QO¦M�O`Ó�z��K�1n�Õ!à � ÎjL�\�GYCÈÚ)X = CÙTFCdG > IK]�ærIU��EHL�@jIUTÙÎ�^`Ò6��Cdc%XKTdL�\�RSLßi/R�XKTdL�E×Ö-@jBYIU�jgU@�^³Ü/XKRSG¾prgKgKBYL�gUX%GYCdIU\��
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e-XKZaL�å�XK\�C�h_p¾Odh W O�e-IUEHL�XK\�Î5i®O�C3�jBYJ)@ > Ó�z��K�KvUÕÝàHp-gKgKBYL�gUX%GYCFIU\;h`|ÃTdLSÜjC = TdL[|jIKBDZßEÑXK\�Î7^`EHGYCÙZaX%GYCdIU\ÏIK]
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