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ikjlV^mnJ�[�oHp\q�rns

s�]^tbtuV?jf[�vwJ�jlJ#ZxEHJ#jlZxEHJyQ;z�{?|?|Y|}L�~�V��?J�I�gHj�J+�#�?�Y��L�|^��tb]YXYJ#c

�����#�����H�Y�Y� DFEHR_c�vwVwZa`bI+J#Q5[(RWc(]�Z�VYI�tHRWTW]^[�RWVYQ�V^��Ja�=[lJ�QbvwJ/v�]^gbcf[�jx]YZa[lc�tHjlJ#c�J�Q5[�J/v�]^[�[�EHJ�p�`w�
[lVYI�]�[lRWZ��\RS��J�jlJ�Q5[�R_]�[lRSV?Q�cfJ/c�c�RWVYQ�J#Q?[lR�[lTSJ/v�� �%�d�/ ;¡¢�w�/£¤�¦¥�£¨§$©?��©wª;�#£1�w�#£¤ �ª¬«­ u���H®w¯� ;£1ª;�°�Y d®�©
± ©wª²©5���w�/£¤ ;ª"³µ´F¶ EbRWZxE%Eb]YcFg;J�J#Q·EHJ�T_v ¶ R�[lEHRSQ%[lEHJ�¸a¹ ��º�»¼º� ;ª�«­©?��©wª��Y©½ �ª¦�(¾�¾�¿¤£1�Y�w�/£¤ ;ª��( ;«
º� �¡¢¾��²�#©5�(��¿ ± ©5����� EHJ#TWv·RWQ½ikjx]^XY`bJ�À­Á$Â�J/ZxE½s�J�tH`bgHTSR_Z#Ã�RSQ½p\`HXY`bcf[��/�Y�Y�bÄÅDFEHR_c�R_c�[�EbJ�cfJ/ZaV?Qbvp\`w[�V?I�]�[�R_Z��\RS��J�jlJ�Q5[�R_]�[lRSV?Q·c�J#clc�RSV?Q(VYjlX?]YQHRWÂ�J#v ¶ R�[lEHRWQ%rfÆ½p\ÁFo�Ç p\ÁCpÈZ�VYQw�¤J#j�J#QbZaJ/c�Ä

É²RWcf[�V^�kZaV?Q?[lj�RWgH`w[lVYjxcPÊ
Ë rnc�]YguJ#TSTWJ�Á$Eb]^jlt;J�Q5[�RWJ�j/ÌH�
Ë s�]^TS�9MPRSJ#j�RWQHX�]^Qbv%DFEHV?I�]?c�ÍU]^I�RWQbcfÎ=RÏÌH{H�
Ë ÆÐ]^jxZaV�ÆÐ]YQbZaRWQHRÏÌb{Y�
Ë�Ñ ¶ J�~\]Y`HI�]^QHQdÌwÒwÓ
Ë Æ·VYEu]^I�J#v%D�]?vµmnVY`uvHvwRWQHJYÌd�µ|
Ë°Ô ]^QHQbRWZxÎ(D�jlO�I�VYTWJa[/ÌbK^{

Õ ©5Ö�×lØ� b��®��Y� p�vµmnR��¤V?j#Ì�ÙPvwewclcfO#JYÌÅi-]YvHj�JÐKwÌFD�]YI�Z^ÌÅjlJ��?J�jxcfJ�I�V=vHJYÌ$]?vµmnVYRWQ5[�ZaVwvwJYÌF]^`H[�VYI�]^[�R_Z
vHR���J�jlJ�Q5[�R_]�[lRSV?QdÌHZaV?I�tH`w[l]^[�RWVYQb]YTdvwRS�;J#j�J#Q?[lRW]^[�RWVYQdÌ=�¤V?jf[ljl]YQdÌ=tHjlVYXYjx]^IÚ[ljl]YQbcf�¤VYjlI�]^[�RWVYQdÄ
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[lRW]^[�RWVYQUp�`H[�VYI�]^[�R_h?`bJkRSQ5[�RS[�`bTSO#J���
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c�RWVYQ�c�`HjFTWJ\[lEHG�I�JUvwJ�TW]+�!R���O�jlJ�Q5[�R_]�[lRSV?Q%p\`w[�V?I�]�[�R_h5`HJPVYjlX?]^QbRWc�O�J\vb]^QbcFTWJPZ#]YvwjlJ�vwJ#cFZaV?Qw�¤O�jlJ�QuZaJ#c
rfÆ½p\ÁFo�Ç p\ÁCp�Ä

É²RWcf[�JUvwJ/c�ZaV?Q5[�jlRSgH`H[�J�`bjlcPÊ
Ë rnc�]YguJ#TSTWJ�Á$Eb]^jlt;J�Q5[�RWJ�j/ÌH�
Ë s�]^TS�9MPRSJ#j�RWQHX�]^Qbv%DFEHV?I�]?c�ÍU]^I�RWQbcfÎ=RÏÌH{H�
Ë ÆÐ]^jxZaV�ÆÐ]YQbZaRWQHRÏÌb{Y�
Ë�Ñ ¶ J�~\]Y`HI�]^QHQdÌwÒwÓ
Ë Æ·VYEu]^I�J#v%D�]?vµmnVY`uvHvwRWQHJYÌd�µ|
Ë°Ô ]^QHQbRWZxÎ(D�jlO�I�VYTWJa[/ÌbK^{

¹  b�/�a×x�Y¿ � �½� p�vµmnRS�¤VYj/Ì"ÙPvwewclcfO#JYÌ�i-]YvwjlJ+KHÌ;D�]^I�Z^Ì;I�VwvwJ�RWQ=�YJ#jlc�JYÌ;ZaVwvwJ�]?vµmnVYRWQ5[#Ì�vwRS�;O#j�J#Q?[x]�[lRSV?Q
]Y`w[�V?I�]�[�R_h5`HJYÌ=�¤V?jf[ljl]YQdÌ5[�jx]^Qbcf�¤VYjlI�]�[lRSV?Q�vwJUtHjlVYX?jl]YI�I+J?Ä
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p\`w[�V?I�]�[�R_Z�vwRS��J�jlJ�Q5[�R_]�[lRSV?QÐRWc!]�cfJ�[\V^�-[lJ#ZxEHQHR_h5`HJ#c!]^RWI�J#vÐ]�[PvwR���J�jlJ�Q5[lRW]^[�RWQHX��¤`HQbZa[�RWVYQbc!gb]Yc�J#v%V?Q
](tHjlVYXYjx]^I [�Eu]�[�ZaV?I+tb`w[�J/c\RS[lc���]^TW`HJ/c!]^[�]Yj�gHRS[�jx]^jle%tuV?RSQ5[lc#Ä�qHV?jP]YQ}RWQ5[�jlV=vH`bZ�[lRSV?Q½[�V·]^`H[�VYI�]^[�R_Z
vHR���J�jlJ�Q5[�R_]�[lRSV?Q¢[�EHJ#VYjle�]YQbv¢[lJ#ZxEHQHR_h5`HJ#c�jlJa�¤J�j�[�V}[�EHJ�tHj�VwZ�J�J#vHRSQHX5cUV^��[lEHJ%I�]YRSQ�Z�VYQw�¤J#j�J#QbZaJ/c�V?Q
[lEHR_c\c�`HgwmnJ#Za[�Êk�fp\`w[�V?I�]�[�R_Z��!R���J�jlJ�Q5[lRW]^[�RWVYQÐV^�9p\TSX?VYjlR�[lEHI�c�ÊFDFEHJ�V?j�e?ÌHr I�tHTWJ�I�J�Q5[l]^[�RWVYQdÌ�]^QuvÐp�tw�
tbTSR_Z�]^[�RWVYQbc ³ ÀñcfJ#J�
áK?Ó��¤Ã�]^Quv��lÁ$V?I+tb`w[l]^[�RWVYQb]YT\�\RS��J�jlJ�Q5[�R_]�[lRSV?QdÊ�p\tHtHTWRWZ#]�[�RWVYQuc�Ì�D�J#ZxEHQbRWh5`HJ/c�Ì�]^Quv
D�V=VYT_c ³ ÀñcfJ#J�
 {��¤Ã�Ä�DFEbJ+I�J�[�EHVwv}vHR���J�jxc!�¤j�V?I��bQHRS[�J�vwRS�;J#j�J#QbZaJ/c!RWQ½[lEb]�[P[�EbJ+��]YTS`HJ+V^�CvwJ�jlRS��]^[�RW�YJ#c
]Yj�J�ZaV?I�tH`w[�J/v�Ja�H]YZa[�TWe�À¤`Ht�[�VÐjlVY`bQbvwRWQHX�J#j�jlVYjxcxÃ�]^Quv�X?J�QHJ#jl]YTSTWe·RSQ°]%I�VYjlJ�J���ZaRWJ�Q5[ ¶ ]µe?Ä+DFEbRWc
R_c�tb]Yjf[lRWZ�`HT_]^jlTSe�[lj�`bJ ¶ EHJ�Q·X?jl]?vwRSJ#Q5[lcUÀ1c�Ja[xc�VY��tb]Yjf[lRW]YT²vwJ#j�RW��]�[�RW�YJ/clÃC]Yj�J�[lV�guJ�Z�VYI�tH`w[lJ#v"ÄCr Q·[�EbRWc
Z#]Yc�JYÌ�[lEHJ �����t��� ��� ]^`H[�VYI�]^[�R_ZCvHR���J�jlJ�Q5[�R_]�[lRSV?Q+Z#]^Q+guJ\�5RWJ ¶ J#v+]Yck]PI�Ja[lEHVwv��¤VYjkXYJ#QHJ�jx]�[lRSQbXPvwR_clZajlJa[�J
]?vµmnVYRWQ5[�ZaVwvwJ#c�]Y`w[�V?I�]�[�R_Z�]YTSTWeYÄ

Æ·VwvwJ#TSRWQHX°]^Quv°�¤VYjlJ#Z#]Ycf[�RWQHX}VY�!ZaV?I�tHTSJ���tHE=ewcfR_Z�]YTCtbEHJ�QHV?I�J�Qb]�j�J/h5`HRSjlJ�[lEHJÐZaV?I+tb`w[l]^[�RWVYQ�VY�
vHJ�jlRS��]�[lRS�?J#c#Ä½r Q�V?tw[�RWI�]^TFvwJ#c�RSX?Q�VYj+vH]�[x]½]Yclc�RSI�RWTW]^[�RWVYQ¢�¤VYj+Ja�H]YI+tbTSJ�[lEHJ#c�J·vwJ�jlRS��]^[�RW�YJ#c�]^jlJ(tHjlR��
I�]Yj�RWTSe}XYjx]YvwRWJ�Q5[lc#Ä�qHVYj�[lEb]�[�tb`Hj�t;V?c�J�vwR_c�Z�j�J�[�J�]YvµmnV?RSQ5[�Z�V=vHJ#cU]^jlJ ¶ RWvHJ�TWe½`bc�J#v�RSQ�[lEHJ�vwRS�;J#j�J#Q?[
Z�VYI�I�`bQHR�[lRSJ/c�Ä

DFEHJPjlJ��YJ#jlc�J�I�VwvwJPV^��]Y`w[�V?I�]^[�R_Z!vHR���J�jlJ�Q5[�R_]�[lRSV?Q�R_cÅ�¤`bQbZ�[lRSV?Qb]^TWTSe�J/h5`HRS��]YTSJ#Q?[C[�V+Eb]YQbv ¶ jlR�[�[�J#Q
vHRWclZajlJa[lJ�]YvµmnV?RSQ5[�ZaVwvwJ#c#ÄUo=J��?J�jx]^T�]Y`w[�V?I�]�[�R_Z�vwRS��J�jlJ�Q5[�R_]�[lRSV?QÐ[�V=VYT_c!J�Qb]YgHTSJ�[�EHJ�`bc�J�j![�V�]µ�?VYR_v%[�EHJ
[lRSI�J��­Z�VYQbc�`HI�RSQbX¢]YQbv�J�jlj�V?j�tHjlVYQbJ�[x]Yc�Î�V^�UvwJ#�YJ�TWVYtbRSQHX¢]Yv�mnVYRWQ?[�Z�V=vHJ%g=e�Eb]^QbvdÄ�qbVYj�]¢c�`Hj��?J�e
VY�U[�EHJ�Ja�wR_cn[lRSQbX�[�V=V?TWc%]^Qbv [�EHJ#RSj��¤`HQbZa[�RWVYQb]YTSRS[�RWJ#c#Ì\�=R_cfRS[%[�EHJ ¶ J#g tb]YXYJ½VY��[�EHJ�Á$VYI�tH`H[l]�[lRSV?Qb]^T
�!RS�;J#j�J#Q?[lRW]^[�RWVYQ%ikj�VYmnJ#Za[C]�[�p�jlXYV?QHQHJP~\]�[lRSV?Qb]^T�É²]YguV?jl]^[�V?j�e�]�[ Ñ s�É�
 Ò��ÏÄ9DFEbJ\[lEHj�J#J\I�]^RWQ�c�VY`bjlZ�J[lV½cfV?`HjxZaJ�[�V=V?TWcURWQ ¶ EHR_ZxE¢[�EHJ(j�J#�YJ�jxc�J+I�VwvwJ�Eu]YcUg;J�J#Q°RSI�tHTWJ�I�J�Q5[lJ#v�]Yj�J?Ê+ÙPvwewc�c�O�J½ÀñcfJ#J�
S�/���¤Ã�Ì
i-]?vwj�JµK¦À1c�J�J�
 {Y{��¤Ã�Ì�D�p!Æ}Á'ÀñcfJ#J�
 K����¨ÃaÄ p QHJ ¶ c�e=cf[�J#I [lV°guJ}Z#]^TWTSJ/v�Z�]^TWTWJ#v�p�vµmnRS�¤VYj(R_c�`HQuvwJ�j
vHJ��YJ#TSV?tHI�J�Q5[�À1c�J�J�
 ���¤Ã�Ä ¼EHJ#j�J/]Yc�]^`w[lVYI�]�[lRWZ#]^TWTSe�XYJ#QHJ�jx]�[lJ#v¢jlJ��YJ#jlc�J�ZaVwvwJ/c ¶ VYjlÎ ¶ J�TWT$V?Q�c�I�]YTSTC]^Qbv�I+J/vwRW`HI cfRWÂ�J/v
tbj�V?gHTSJ#I�cU[�EbJ�e�[ne=tHRWZ#]^TWTSe�QHJ#J#v¢[lV½guJ([�`HQbJ#v�]YQbv¢VYtH[�RWI+RWÂ�J/v°VYQ�j�J/]^TWTSe�TW]Yj�X?J(]^tHtbTSR_Z�]^[�RWVYQbc#Ä�Ù\�
tu]^j�[�R_Za`HT_]^j�ZaV?QbZaJ#j�Q%R_cC[�EHJUI�]^Qu]^XYJ#I�J�Q5[CVY��[lEHJUt;V^[�J#Q5[�R_]^TWTSe��?J�jle�T_]^jlXYJPI+J#I�VYjle�j�J/h?`bRSjlJ�I�J�Q5[/Ä

DFEHJCÎ=QHV ¶ TWJ#vwX?JÅV^�b[�EHJCtHE=ewcfR_Z�]YT?tHjlVYgbTSJ#I g;J�RWQHXPI�V=vHJ�TWJ#v"Ì ¶ EHR_ZxE�R_c�Ja�wtHTWVYRS[�J/vURSQ+Eb]YQbv ¶ jlR�[lRSQHX
vHRWclZajlJa[lJF]?vµmnVYRWQ5[ÅZaVwvwJ/c�ÌYZ#]^QHQbV^[k`bc�`b]^TWTSe�guJ�J��=[�jx]YZ�[lJ#v��¤j�V?IÈ[�EbJ\ZaVwvwJFg=e�]Y`w[�V?I�]^[�R_Z$[�V=VYT_c�Ä�r­[Å]^T_c�V
c�EHV?`HTWv+g;J\QHVY[�J/v+[�Eb]^[ÅtHjlVYXYjx]^I�I�J�jxc�RSQ�ZaVYI�I�`HQHRS[�RWJ#c ¶ EHJ#j�J!]YvµmnV?RSQ5[lcÅ]^jlJ ¶ RWvwJ#TSe+`bc�J#v�]?vwEHJ�jlJF[�V
Z�J�j�[l]YRSQ}Z�VwvwRSQbX�ZaV?Q=�YJ�Q5[lRSV?Qbc�Ì ¶ EHR_ZxE�]Yj�J�QHV^[PeYJa[�Ja�wtHTWVYRS[�J/vÐg=e½]^`w[lVYI�]�[lRWZ�vwRS�;J#j�J#Q?[lRW]^[�RWVYQÐ[lV=VYT_c�Ä
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Ù!QP[lEHJ9V^[lEHJ�j�Eb]^Quv"Ì/p!��vHJ��YJ#TSV?tuJ#jlc�Eu]µ�YJkcn[l`bvwRWJ#vUQbJ ¶ [�jx]YvwJ��ÏVY��guJ�[ ¶ J#J�QUI�J�I�V?j�eP]^QbvPJa�wJ/Za`w[lRSV?Q
[lRSI�JUjlJ#h5`HRWj�J#I�J�Q5[lc ¶ EHR_ZxE·I�]µe�g;JU`bc�J#v�[�V�EHJ#TStÐ]?vµmnVYRWQ5[\vwJ��?J�TWVYt;J�jxc�Ä

DFEHJPtHjx]YZa[�R_Z�]^TuÎ=QHV ¶ TSJ/vwXYJ�VY��vwR_c�Z�j�J�[�J\]?vµmnVYRWQ5[CvwJ#�YJ#TSV?tuJ#jlc$]YvHvwJ/v�[�V�[�EHJ![�J/ZxEHQHR_Z�]YTbÎ=QHV ¶ TWJ#vwX?J
VY��p!�yvwJ#�YJ�TWVYt;J�jxcCI�]µe�TSJ/]Yv([�V�XYjlJ#]^[�RSI�tHjlV��YJ#I+J#Q5[lcCRSQ�[�EbJ�[ ¶ V�]^tbtHj�V5]YZxEHJ/c�Ä

r QÐ[lEHR_c!vwVwZ�`HI�J�Q5[#Ì ¶ J�cfEHV ¶ vwRS�;J#j�J#Q5[!jlJ#c�J#]^jxZxE·vwRSjlJ#Za[�RWVYQbc�[�Eb]^[!]^RWI�]�[\I�]YÎ5RWQHX�[lEHJ ��������� ���
�
�%��� V^�+]^`w[lVYI�]�[lRWZ�vwRS�;J#j�J#Q?[lRW]^[�RWVYQ ]^tHtHTWR_Z�]^gbTSJ}[�V�j�J/]^TWTSe�T_]^jlXYJ�ZaVwvwJ#c#Ä DFEHR_cÐvwVwZa`HI�J#Q?[·R_c%]
Z�VYI�tHRWTW]^[�RWVYQ�V^��Ja�=[lJ�QbvwJ/v�]^gbcf[�jx]YZa[lc-tHjlJ#c�J�Q5[lJ#v�]�[9[lEHJ\]Y`w[�V?I�]^[�R_Z�vwRS�;J#j�J#Q?[lRW]^[�RWVYQ�c�J#clcfRWVYQ+J�Q5[�RS[�TWJ#v
��
 ��������������������� ��! �#" ���$�#���$�#"%� ��! ��'�(��)�2" � �$��' �5+��#"-�#!������$�$"��aÌ ¶ EbRWZxE ¶ ]Yc²EHJ�T_v ¶ R�[lEHRWQU[�EHJ
/�1�� 3 453��#"�� ��! �#"��#�5�$" ��7�7)8-���$�����$�#"�9 ���63 ���-7�
 ����!5��8#+��#: ! ��EHJ#TWv�RWQ ikjx]^X?`HJ°ÀÏÁ$Â�J/ZxE¼s�Ja�
tb`HgHTWRWZ/ÃCRSQÐp�`bXY`bcf[��#�?�Y�HÄ

�9]?ZxE}tb]YtuJ#j!J#I�tHEb]Yc�RWÂ�J#cP](vHR���J�jlJ�Q5[U]Yc�tuJ/Z�[!VY�$Za`bj�jlJ�Q5[!jlJ#c�J#]YjlZxEÐ]?Z�[�RW�=R�[lRSJ/c�ÄUDFEHJ�[�Ebj�J#J �bjxcn[
Z�VYQ5[�jlRWgH`w[�RWVYQuc!]Yj�J�tH`HjlJ�TWe·vHJ#vwR_Z�]^[�J#v½[�V�[�EHJ+jlJ��YJ#jlc�J�I�VwvwJ�]^Qbv�cfEHV ¶ c�VYI�J�j�J/cfJ/]^jxZxE½vwRSjlJ#Za[�RWVYQbc
RWQ%[�EHR_c �bJ#TWv"Ê
����©=���d¾Å u£1ª;�/£1ª ± DFEHR_cPI+J�[�EHVwv}TSJ/]YvHc\[�V·]^Q�VYtw[lRSI�]^T�[ljl]?vwJa�­V^��guJ�[ ¶ J#J�Q�cf[�V?jl]YXYJ�]YQbv½jlJ#Z�VYI�tH`w�

[l]^[�RWVYQ¦V^�\[lEHJ·��]^jlRW]YgHTSJ/c+I+VwvwR �bJ/v ¶ RS[�EHRWQ�]�TWV=VYtdÄ¦DFEHJ·j�J#TW]^[�J/v�Ja�=[lJ�QbvwJ/v�]Ygbcf[�jx]YZ�[ÐÀ1c�J�J
ZaV?Q?[lj�RWgH`w[lRSV?Q��½tb]YXYJ}�5Ã�c�EHV ¶ c�c�VYI�J½jlJ#c�`HT�[xc�V?gw[l]YRSQHJ/v ¶ R�[lE¼[�EbJ�vwR_c�Z�j�J�[�J}]?vµmnVYRWQ5[�VY�U]
I�Ja[�J#VYjlVYTWVYX?RWZ#]^T�ZaVwvwJ�Z�]YTSTWJ#v·Æ·J/cfVY�­~
	 ]Y`w[�V?I�]�[�R_Z�]YTSTWe�XYJ#QHJ�jx]�[lJ#v"Ä

¾���  ± ���b¡ �uª²�H¿¤Öd�#£¤� o=VYI�J�tbj�V?XYjx]^I ]^Qb]YTSewc�RWc\I+J�[�EHVwvHc�Z#]^Q½g;J+]YtHtHTWRSJ/v ¶ RS[�EHRWQ�]Y`w[�V?I�]�[�R_Z�vHR��¨�
�¤J�jlJ�Q5[�R_]�[lRSV?Q([ljl]YQbc�TW]^[�VYjxc$[�V�VYtH[�RWI+RWÂ�J�[lEHJUXYJ#QHJ�jx]�[lJ#v%ZaVwvwJ?Ä9qHVYj�J��H]^I�tHTWJ![lEHJ�]^jljx]µe+jlJ�X?RSV?Q
]^Qb]YTSewc�RWc\À1c�J�J\Z�VYQ5[�jlRSgb`w[�RWVYQ���tb]YXYJU�µ|YÃ-Z�]YQ�guJ!]^tHtHTWRWJ#v+[�V�vwRSI�RWQHR_cfE�[lEHJ!]YI+V?`HQ5[9V^�dcf[�VYjx]^X?J
QHJ#Z�J#clc�]Yj�e�RWQ·j�J#�YJ#jlc�J\I�VwvwJYÄ

¾��w���H¿¤¿1©5¿1£�
Y�w�/£¤ �ª o=RWQbZ�JÐj�J/]^TF]^tHtHTWR_Z�]�[lRSV?Qbc+V^��]YvµmnV?RSQ5[�I�V=vHJ�T_c�j�J/h?`bRSjlJ%]�TWV^[�V^��ZaVYI�tH`H[l]�[lRSV?Qb]^T
tuV ¶ J�j�]^QuvÐI�J�I�VYjleYÌ;RSQ}[�EHJ+tb]?cn[!�¤J ¶ e?J#]^jxc�I�]YQ5e·I�VwvwJ�T_c!Eb]µ�YJ�g;J�J#Q�vwJ#�YJ#TSV?tuJ/v·�¤VYj�vwR_cn�
[�jlRSgb`w[�J/vÐI�J�I�VYjle�tu]^jx]^TWTSJ#T²ZaV?I+tb`w[�J#jlc#Ä\p�Q}Ja�H]^I�tHTWJ�V^�Å]Y`w[�V?I�]�[�R_ZUX?J�QHJ#jl]^[�RWVYQ·V^�9]Yv�mnVYRWQ?[
ZaVwvwJ��¤jlVYI�]YQ�V?tuJ#jl]^[�RWVYQb]YT�tb]^jx]^TWTSJ#T�I+VwvwJ#TdR_c�cfEbV ¶ Q(RWQ·Z�VYQ5[�jlRWgH`w[�RWVYQ��+tb]^X?J�K^{HÄ

DFEHJ�[�EHjlJ�J�V^[�EbJ�j!Z�VYQ5[�jlRWgH`w[�RWVYQuc�cfEbV ¶ EbV ¶ [lEHJ�vHRSjlJ#Za[!]^Qbv·jlJ��?J�jxcfJUI�VwvwJ/c�V^�9vwRS��J�jlJ�Q5[�R_]�[lRSV?Q
Z#]^Q+guJ�I�RS�wJ#v�[�V�XYJ�[9I�VYjlJCJ���ZaRWJ�Q5[9ZaVwvwJ#c#ÌYV?jkZ�]^Q�g;J�ZaV?I�gHRWQHJ#v�[�V�X?Ja[Åc�J#ZaV?Qbv�VYjxvwJ�jkvwJ#j�RW��]�[�RW�YJ/c�Ê
�Y�� u�/�a×x�Y ���ª;�#�µÖ¦©=¿¤£1¡¢£ñª²�w�/£¤ �ª DFEHR_cÅ]^tbtHj�V5]YZxE+RWc9RSQ5[�J#QbvwJ/v�[�V�X?J�QHJ#jl]YTSRWÂ�JC[lEHJ\ZxEb]YRSQ�jl`HTWJ�guJ#eYVYQuv

[�EHJ�tH`HjlJ��¤VYj ¶ ]^jxv�V?j�jlJ��YJ#jlc�J�I�V=vHJ#c�VY�\]^`w[lVYI�]�[lRWZ�vHR���J�jlJ�Q5[�R_]�[lRSV?QdÄ½DFEHJ�jlJ�T_]�[lJ#v°Z�VYQ5[�jlR��
gH`w[lRSV?Q ÀñcfJ#J½ZaV?Q?[lj�RWgH`w[lRSV?Q��°tu]^XYJ·ÒwÓ^Ã+cfEbV ¶ c+[�EHJÐI�]^RWQ¦[�EHJ#VYjlJa[lRWZ#]^T�]Yc�t;J#Z�[xc�V^�Ucf`uZxE¦]YQ
]^tHtbTSR_Z�]^[�RWVYQ%V^��[�EHJ�ZxEb]YRSQ%jl`HTSJ?Ä

��£¤©5���w�����²£¤�?�H¿\�b¾�¾��� u�H��� DFEbRWc�I�Ja[�EbV=vHVYTWVYXYe�R_c�gb]?cfJ/v¢VYQ°[lEHJ%RWvwJ/]Ð[lEb]�[�[�EHJ·]YclcfVwZ�RW]^[�RW�5RS[ne}VY�
[�EHJ�ZxEb]^RWQ�jl`HTWJ½]^TWTSV ¶ c�vHJ�jlRS��]�[lRS�?J·tHj�V?tb]^X5]�[lRSV?Q�[�V°g;J½t;J�j��¤VYjlI�J#v�]�[(]Yj�gHRS[�jx]^jle°TWJ��YJ#TWc�VY�
]^gbcf[�jx]YZa[�RWVYQbc#Ä}DFEHJ·ZaV?j�jlJ#c�t;VYQbvwRWQHX½Z�VYQ5[�jlRSgb`w[�RWVYQ ÀñcfJ#J%Z�VYQ5[�jlRSgb`w[�RWVYQ��½tb]^X?J({Y�5ÃUtHjlJ#c�J�Q5[lc
VYQHJ�RWI�tHTSJ#I�J�Q5[l]^[�RWVYQ·V^��[�EHR_cFQHJ ¶ [lJ#ZxEHQHV?TSV?XYe�gb]?cfJ/v(V?Q([lEHJ�p�rnq�RSQ5[lJ�jlQb]^T"jlJ�tHjlJ#c�J�Q5[x]�[�RWVYQ²Ä
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�/©=�Y �ª²®� u��®�©5�(®�©5�µ£��H�w�#£��;©=� DFEHJ �bjxcf[9XYV?]YTHV^��XYJ#QHJ�jx]�[lRSQbX�]Y`w[�V?I�]�[�R_Z�]YTSTWe�]?vµmnVYRWQ5[ÅZaVwvwJ/ckEb]µ�=RSQbX
guJ#J�Q(]?ZxEHRWJ��YJ/v"Ì^[lEHJ\X?V?]YTHV^�"XYJ�[f[lRSQHX�cfJ/ZaVYQuv�VYjxvwJ�jÅvHJ�jlRS��]�[lRS�?J#c9Z#]^Q�g;J!]?vHvwjlJ#clcfJ/v"Ä-Ù!QHJ ¶ ]µe
V^��XYJa[�[�RWQHX�cfJ/ZaV?Qbv�V?jlvwJ#jCvHJ�jlRS��]�[lRS�?J#cCV^�-]�clZ�]YTW]YjÅ�¤`bQbZ�[lRSV?Q%R_c$[�V�]^tbtHTSe��¤VYj ¶ ]Yjlv�vHR���J�jlJ�Q5[�R_]��
[�RWVYQ%[�V�]YQ·]?vµmnVYRWQ5[�ZaVwvwJ�À1c�J�J�Z�VYQ5[�jlRSgb`w[�RWVYQ��+tb]^X?JP{b�/Ã�Ä
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ikj�VYmnJa[�rn�UÙPi9D�Ì

|H�Pjl`HJUvwJ/cFI�]^[�EHO#I�]�[�R_h5`HJ#c#Ì��Fi¼|^{bÌ
q�� {Y���YÒb��MPj�J#QHVYgHTWJ�Á$J#vwJ����HÄ

DFEHJ·I�J#c�V?clZ�]YTSJ�I�Ja[�J#VYjlVYTWVYX?RWZ#]^TÅI�VwvwJ#T�ÆÐJ#c�V^� ~ 	 RWc�]YgHTSJ�[�V¢c�RSI�`HTW]^[�J·]�[lI+V5cftbEHJ�jlRWZ�J��?J�Q5[lc
jx]^QbXYRWQHX��¤jlVYI
I�J#c�V?clZ�]YTSJ�vwV ¶ Q [lV¦I�R_ZajlV^� c�Z#]^TWJYÄ¬DFEHJ°Æ·J#c�ÙP�!RWq¬tu]YZxÎ�]^X?J ¶ ]Yc�XYJ�QbJ�jx]�[�J/v�[�V
Z�VYI�tHTWJa[lJ\Æ·J#c�V^� ~ 	 ¶ RS[�E�g;V^[lE�]P[l]YQHXYJ#Q?[9TWRWQHJ#]YjÅZaVwvwJ�]YQbv�]^Q�]Yv�mnVYRWQ?[ÅZ�VwvwJYÄkDFEHJ�vwRS��J�jlJ�Q5[�R_]�[lRSV?Q
¶ VYjlÎ�Ì?jlJ#]YTSRWÂ�J/v ¶ RS[�E%j�J/cft;J#Za[$[lV�[lEHJUcn[x]�[lJP��]Yj�R_]^gHTWJ#c#Ì5RWc�vwV?QHJPVYQ�[lEHJU]YvwR_]^gu]�[�R_Z!tb]^j�[CVY�d[�EbJ�Z�VwvwJYÌ
tbE5ewc�RWZ#]^Tutb]^jx]^I�Ja[lJ�jlRSÂ/]�[lRSV?Qbck]^jlJ�QHVY[$eYJ�[Å[x]^ÎYJ#Q�RSQ5[lV�]YZ#ZaV?`HQ5[#Ä-DFEHJ\TWRSQbJ#]^jlRWÂ�J#v�Z�VwvwJ#cC]^jlJ�J���Z�RSJ#Q?[
RWQ%[�J#j�I VY��[lRSI�J�]YQbv(I�J#I+V?j�e�ZaVYQucf`HI�tw[lRSV?Qbc#Ä

����� � ���������·��
9�������
ÆÐJ#c�V^� c�Z#]^TWJ�I+VwvwJ#TWc�]Yj�J(vHJ#c�RSX?QHJ#v¢[lV�Z#]^tw[l`HjlJ(I�J#c�V?clZ�]YTSJ�tbEHJ�QHV?I�J�Qb] ¶ R�[lE�c�tb]�[lRW]YT$clZ�]^TWJ#c�V^�\]
�¤J ¶ Î=RWTSV?I�Ja[�J#jlc�]^Qbv�[�RWI�J(clZ�]^TWJ#c�VY��]%�¤J ¶ I+RWQ=`w[�J/c�Ä·qHV?j�Ja�H]YI+tbTSJ�[lEHJ#c�J�I�V=vHJ�T_c��1]YZ�RSTWR�[x]�[lJ�[�EHJ
cf[�`uvwe�VY�PE=`Hjlj�R_Z�]YQHJ#c#Ì$[�E=`HQbvwJ#jlcf[�V?j�I�c�]YQbv�[�VYjlQb]?vwV=J#c#ÌC]YQbv¦`Hj�gu]^Q�]^RWj�tuV?TSTW`w[lRSV?Q¦J#�YJ#Q?[xc ¶ EHJ#Q
Z�VY`HtbTSJ/v ¶ RS[�E�]^[�I�V?c�tHEHJ#j�R_ZFZxEHJ�I�R_cn[lj�e�I�VwvwJ#TWc#Ä9o5[�`bvHRSJ/c9cf`uZxE�]?ckcfJ#Qbc�R�[lRS�=RS[ne�]^Qu]^TWe=c�R_c�Ì^Z#]^TWRSgHjx]�[lRSV?Q
VY�Å]�I�VwvwJ�TÏÌ�VYj!�µ]Yj�R_]�[lRSV?Qb]^T�vH]�[x](]Yclc�RSI�RWTW]^[�RWVYQÐI�]µe�jlJ#h5`HRWjlJ�cfV?I�J�XYjx]YvHRSJ#Q?[xc�ZaV?I�tH`w[l]^[�RWVYQbc#Ì;[�EHJ
jlJ#]?vwJ�j\RWc!j�J��¤J�jlj�J/v�[�V(tu]^t;J�jxc 
 {?���k]^Qbv�
 {?|��ÏÄ\~\V ¶ ]?vH]µewcC[�EHJ/cfJ+]^tHtbTSR_Z�]^[�RWVYQbc!]^jlJ�]�[f[x]^RWQb]^gbTSJ ¶ RS[�E
[lEHJ�Æ·J/cfVY�­~
	 I�VwvwJ#T9À 
 {^Ò �­Ì 
 {5Ó��¤Ã$[�Ebj�V?`HXYE([�EHJU`bc�JUV^��[�EHJ�ÆÐJ#c�ÙP�\R_q�TWRSgbjl]Yj�e½À 
S� ���¨ÃaÄ

DFEHJ�Æ·J#c�ÙP�!RWq�tb]YZxÎ�]YXYJ�ZaV?Q5[l]^RWQbc9[�EHJ�Æ·J#c�V^� ~ 	¼I�VwvwJ#T�À¤�?J�jxcfRWVYQ(KHÄ Ò=Ã�Ì5]^Qbv�g;V^[lE�[�EbJ�[l]YQHXYJ#Q?[
TWRWQHJ#]Yj�Z�VwvwJ+]YQbv}[�EHJ�]Yv�mnVYRWQ?[UZaVwvwJ+V^�$[�EHJ�]?vwRW]Ygb]�[lRWZ�tb]Yjf[�V^�9[lEHJ�I�V=vHJ�TÏÄ+ikE=ewc�RWZ#]^T-tb]^jx]^I�J�[�J�jlRS�
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Â/]�[lRSV?Qbc�Ì=[lEb]�[�]Yj�JUvwR_c�Z�VYQ5[�RWQ=`HVY`uc�Ìw]^jlJ�QHV^[�e?Ja[�RWQbZaTW`bvwJ/v"Ä9DFEHJ�]^`H[�VYI�]^[�R_ZPvHR���J�jlJ�Q5[�R_]�[lVYj\ÙPvwewclcfO#J
W�#���9RWcPJ�I�tHTWV�eYJ/vÐ[lV%t;J�j��¤VYjlI [�EbJ+TWRWQHJ#]Yj�RWÂ#]^[�RWVYQ ¶ VYjlÎÐRSQ�VYjxvwJ#j\[lV·]µ�?VYR_v·[�EbJ�[lJ#vwRWVY`ucP]YQbv�J�jlj�V?j
tbj�V?QHJ�[x]Yc�Î%VY�$vwRS�;J#j�J#Q5[�R_]�[�RWVYQ²ÄPi�V?cf[f�­tHjlVwZaJ#clc�RSQHX�cn[lJ�tbcPvwJ#clZajlRWguJ/v½RWQ 
W�/K �­Ì 
S�?� �9]^jlJU[�EbJ�Q}`ucfJ/vÐ[�V
RWI�tHjlV��YJ![�EHJUt;J�j��¤VYjlI�]^QbZ�J#cCV^��[�EHJU]?vµmnVYRWQ5[\ZaVwvwJYÄ

DFEHJPT_]µeYVY`H[$V^�²[�EHR_cCtb]^t;J�jCRWc$[lEHJ\�¤V?TSTWV ¶ RWQHXbÄ-p cfRWI�tHTSR �bJ/v�XYJ#VYtHE=ewc�RWZ#]^TbJ/h5`b]�[lRSV?Qbc$c�ewcn[lJ�I¬]^Quv
RS[lc!]YvµmnV?RSQ5[\c�ewcn[lJ�I ]^jlJ�vwJ#clZajlRSg;J#v·RWQ}o=J/Z�[�RWVYQ}KHÄFowJ#Z�[lRSV?Q½{�gHjlRSJ��be%vHJ#clZajlRSg;J#cF[lEHJ�vwRS��J�jlJ�Q5[�R_]�[lRSV?Q
¶ VYjlÎ ¶ EHJ�jlJ#]?c�o=J#Za[�RWVYQ%Ò+tbj�J/cfJ#Q?[xc$[�EHJ�I�V?cf[�RSQ5[�J#j�J/cn[lRSQbX+RWI�tHjlV��YJ�I�J#Q?[xcÅjlJ#]YTSRWÂ�J/v��¤V?jF[�EHJU]Yv�mnVYRWQ?[
Z�VwvwJYÄk~�`bI+J#j�R_Z�]YTdjlJ#c�`HT�[xc�]^jlJPvHRWc�tHT_]µeYJ#v�RWQ·o=J/Z�[lRSV?QÐ|+]YQbvÐo=J#Za[�RWVYQ·�+Z�VYQbZ�TS`uvwJ#cFV?Q([lEHJU`bcl]^gHRWTSRS[ne
VY�²[lEHJ�Æ·J#c�ÙP�!RWq�tb]YZxÎ�]^X?JYÄ

��� � � ��	��%��������� 
$��� �%����	��-�a�����
MPjx]YvHRSJ#Q?[xcÅZ�VYI�tH`w[x]�[�RWVYQucÅg;J#Z�VYI�J!]YQ�RSI�t;VYj�[l]^Q5[$[�V=VYT;RSQ%c�Z�RSJ#Q5[�R �uZ\Z�VYI�tH`w[lRSQHXuÌY[lEHR_c$R_c$J#c�tuJ/ZaR_]^TWTSe
[lj�`bJ��¤VYj�X?J�VYtbE5ewc�RWZ#]^Td]YtHtHTWRWZ#]�[�RWVYQuc ¶ EHJ�jlJ�cfJ#Qbc�R�[lRS�=RS[ne�]^Qu]^TWe=c�J#cFV?j���]^jlRW]^[�RWVYQb]YTdvH]�[x]�]YclcfRWI�RST_]�[lRSV?Q
[lJ#ZxEHQbRWh5`HJ/c�]YTSTWV ¶ �¤VYj%I�V=vHJ�TP�µ]YTSR_vH]^[�RWVYQbc#Ì\R_vwJ�Q5[lR �uZ#]�[lRSV?Qbc(VY��tb]^jx]^I�J�[�J�jxc#Ì��¤VYjlJ#Z#]Ycf[�RWQHX�Ja�wt;J�jlR��
I�J#Q?[xc�ÌWÄWÄSÄ

§��*§��	� � �]IMFHTVU���P[LJDQI�KMLJ�´h$L`Kf^`\bL`�'jJ�#p�F�P[Ur��\�
<O�UYIMFHLQD�p
 ¼EbJ�Q�cf[�`uvwe=RSQHX�[�EbJ+]^[�I�V?c�tHEHJ#j�R_Z�ZaRWjxZa`HT_]�[lRSV?QdÌ;[�EHJ+I�]^RWQ}XYV5]^T²[�V·]YZxEHRWJ��?J�Eb]Yc�]YT ¶ ]µewc�guJ#J�Q�[�EHJ
¶ J#]^[�EHJ#jd�¤V?j�J/Z�]Ycf[�RWQHXuÊ;V?QHJ$]YRSI�c²[�V!tHj�J/vwR_Z�[²[lEHJ$cf[l]^[�J$V^�w[�EbJ$]�[lI�V?c�tHEHJ�jlJÅ]^�¨[�J�j�[�RWI�J
��Ädr Q�VYjxvwJ#jd[�V
g;JF]^gHTWJ9[lV\�¤V?j�J/Z�]Ycf[#ÌµV?QHJÅEb]?c�[�V ¶ VYjlÎ ¶ R�[lE�]\XYV=Vwv�Q=`HI�J�jlRWZ#]^T?I+J�[�J#VYjlVYTWVYXYR_Z�]YTYI�VwvwJ�Tw]YQbv�[�VPÎ=QHV ¶
]��fXYV=Vwv ³ ]^tHtHjlVµ�wRSI�]^[�RWVYQ�V^�F[�EHJ�cn[x]�[�J�VY�F[�EHJ(]^[�I�V?c�tHEHJ#j�J�]^[�[�RWI�J���Ä�DFEbJ(vH]�[x]Ð]YclcfRWI�RST_]�[lRSV?Q
I�J�[�EHVwvÐtHjlVYt;V?c�J#v·g=e·qCÄ ����Ä�ÉdJ+�\RWI�Ja[U]^Qbv}Ù�Ä�D�]YTW]YXYjx]^Qbv 
 {?| �kc�VYTW�YJ#c�[�EHJ��¤VYjlJ#Z�]?cn[lRSQbX�tHjlVYgHTWJ�I
]?cC�¤VYTWTSV ¶ c#Ä
É²Ja[
��guJ!]^Q�VYt;J�Q�g;VY`HQbvHJ#v�vwVYI�]YRSQ�V^�;[�EbJ�]�[�I�V5cftHEbJ�jlJYÌ�� �������HRSQ5[lJ�jl�µ]YTHV^�;[�RWI�J�]^Qbv�� [�EbJ�cn[x]�[�J
��]Yj�R_]^gHTWJ�g;J�TWVYQHX?RSQbXU[�V�[�EHJ�cfJ�[��ÚVY�d[�EbJ!]YvHI+R_clcfRWgHTWJ!cf[l]�[lJ#cÅV^�d[lEHJ!]^[�I�V?c�tHEHJ#j�J�RWQ������ ���	���� YDFEHJ
X?V��YJ#j�QHRWQHX�J#h5`b]�[lRSV?QbcCV^��[�EHJ�]^[�I�V?c�tHEHJ#j�J�vwJ��bQHRWQHX�[�EHJ"!$#&%('*)*+�,.-�!/'10²]^jlJ ¶ j�RS[f[lJ�Q%guJ#TSV ¶ Ê

2 �2436587"9 �;:9RWQ<�=�;� ���	�����
� 9 �>: 5 �@?�RSQ��A�CB �CVY`HQbvb]^jle�Á$VYQbvwRS[�RWVYQuc(� ÀñKwÄW�/Ã
¶ EbJ�jlJ 7 RWcF]+QHVYQbTSRWQHJ#]YjCvHR���J�jlJ�Q5[�R_]^gbTSJ�VYt;J�jx]�[lVYjFvwJ#clZajlRWgHRSQbX�[�EbJ�vHe5Qu]^I�RWZ#c�]^Qbv.� ? R_cC[�EbJPRWQHRS[�R_]^T
cf[l]^[�J?Ä�o=ewcf[�J�IÚÀñKHÄS�µÃ�R_cdcf`btHtuV5cfJ/vP[�V�Eu]µ�YJ9]�`HQbRWh5`HJÅc�VYTW`w[lRSV?QURSQD�·Ä�DFEHJ�Q�VYQHJkRWQ5[�jlV=vH`bZaJ/cdVYgucfJ#j��?J#v
vb]�[l]"��EGF�HJIK��E�F�HPRWQ5[�V�[lEHJ�Q=`HI�J�jlRWZ#]^TdI�VwvwJ#T�g=e�[lEHJ�I�J/]^QÐV^�9]�Z�V?cf[��¤`HQbZa[�RWVYQMLONQP RTSVU�WXP R
c�`bZxE�[�Eb]^[

L 9 � ? : 5 �

�

Y[Z?]\^\ _ �`Ua��E�F�H \^\ b 2$3 � ÀñKwÄáKYÃ
[lEHJ½V?gbcfJ#j���]^[�RWVYQ¦VYt;J�jx]�[�V?j _ I�]Ytbc.� [lV���E�F�HµÄ r­[(R_c�VYg=�=RSV?`bc�[lEb]�[�[lEHJ}c�VYTW`w[�RWVYQc�ad? V^��[�EHJ
I�RWQHRWI+RWÂ#]^[�RWVYQ·tHjlVYgHTWJ�I'ÀñKwÄ {?Ã$R_cF[�EbJURSQHRS[�R_]^T�cn[x]�[�J�c�`bZxE�[�Eb]^[�[�EHJ�c�VYTW`w[lRSV?Q�� V^�FÀñKHÄS�µÃ �H[lc�]^[�guJ/cn[
[lEHJUVYgucfJ#j��?J#v(vb]�[l]+RWQ 
 �bÌ � �­Ä

q�RWQbvQ� ? cf`bZxE�[�Eu]�[ e.L 9 � ? : 5 � ÀñKwÄ {?Ã
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DFEbJ�jlJ�Ja�wR_cn[xc![ ¶ V%I�Ja[�EbV=vbc\�¤V?jP[�EHJ�ZaV?I+tb`w[l]^[�RWVYQ}VY�9[�EbJ+X?jl]?vwRWJ�Q5[!VY�CL�]^tHt;J#]Yj�RWQHX�RSQ¦ÀñKwÄ {?ÃaÌ ¶ J
jlJ#cf[�jlR_Z�[�VY`HjFtH`bj�t;V?c�JP[�V�[�EbJ�]YvµmnV?RSQ5[�I�Ja[�EbV=vdÄ

§��*§��*§ |f\ �Q\bK�pZ\_TVL<N�\_L`h N�F ¶´\bKM\aDJIMF UWIMF LJD
É²Ja[F[�EbJ�]YvµmnV?RSQ5[���]^jlRW]YgHTWJ��� guJ�[lEHJ�c�VYTW`w[�RWVYQ%V^��[�EHJ��>!��(- #�� +	��
�� +�' ,
�� �� 2���243 B���� 7� � 9 �M:�� d �� 5 _ d 9 _ � Ua� E�F�H : RWQ�� �;� ���	� � ��� 9 �T: 5 � RSQ��A�CB �CVY`bQbvH]^jle%Á$V?QbvwRS[�RWVYQbc��

ÀñKwÄ Ò5Ã

[lEHJ�Q·V?QHJ�tHj�V��?J#c 
 {?| �"[lEb]�[�[lEHJUXYjx]YvwRWJ�Q5[�V^� L}R_cFXYRW�YJ#Q�g=e
e�L 5 U��� 9 �>:G ÀñKwÄá|YÃ

qbj�V?I ]}ZaVYI�tH`H[l]�[lRSV?Qb]^T$tuV?RSQ5[�V^���=RSJ ¶ Ì-[�EHJ%]YvµmnV?RSQ5[�ZaVwvwJ(R_c�RSQ5[�J#XYjx]�[lJ#v�gb]YZxÎ ¶ ]^jxv�RSQ°[lRSI�J
]YTSV?QHXU]P[�jx]�mnJ/Z�[�V?j�e ¶ EbRWZxE�R_c-�¤VYjlI�J#v+V^�"]^TWTw[lEHJ���]^TW`HJ#c9V^��[�EHJ���]Yj�R_]^gHTWJ#c-VY��[�EHJ�vwRWjlJ#Z�[CZaVwvwJYÄ 	�J#QbZaJ
] �bjxcn[Fj�`bQ(V^�²[�EHJ�vwRWj�J/Z�[�ZaVwvwJ![�Eb]^[FJ#Qb]^gbTSJ/c9[lV+c�`HtHtHTWe�]�[�jx]�mnJ#Za[�V?j�e+I�]µe+g;JUvwVYQbJ\g;Ja�¤VYjlJ!�¤VYjC[�EHJ
]?vµmnVYRWQ5[�RSQ5[�J#XYjx]�[lRSV?QdÄ

����� ���a�������������a	��-�a��������� ���������! 
ÆÐJ#c�V^� ~ 	 R_cCvwR���J�jlJ�Q5[lRW]^[�J#v ¶ R�[lE(jlJ#c�tuJ/Z�[Å[lV�[lEHJ!cf[l]^[�J\��]Yj�R_]^gHTWJ#cÅRSQuZaTW`bvwRWQHX+{ ¶ RSQuv��YJ#TSVwZaRS[ne�ZaV?I��
t;VYQbJ�Q5[lc#Ì�vwj�e�tuVY[�J#Q?[lRW]YT�[lJ�I�tuJ#jl]^[�`HjlJYÌC[l`Hj�gb`HTSJ#Q5[�Î5RWQHJ�[�R_ZÐJ�QHJ#j�X?eYÌFI�R��wRWQHX°jx]�[�RWV?c�VY� ¶ ]^[�J�j/Ì#"
tu]YclcfRW�YJ�c�VY`bjlZ�JU[�J#j�I�c#Ìd]^Qbv·[lEHJ+tHj�J/c�c�`HjlJYÄ�DFEHJ�I�VwvwJ#T�R_cPJ���]^TW`b]^[�J#v½`bcfRWQHX�Ja�wtHTWRWZ�R�[ �bQHRS[�J�vwRS�;J#jf�
J#QbZaJ/c�c�ZxEbJ�I�J#cFRWQ·guVY[�E%[�RWI�J�]^Qbv%cftu]YZaJ?Ä �J�ZxEHV=V5cfJ%[�V�vwR���J�jlJ�Q5[lRW]^[�J·[�EbJ�ZaVwvwJ ¶ RS[�E [�EHJ}]Y`w[�V?I�]�[�R_Z%[�V=V?TPÙPvwewc�c�O�J�
W�#���!g;J#Z�]Y`bc�J½R�[
J#Qb]^gbTSJ/c\`bc\[�V%XYJ#QHJ�jx]�[lJU[�EbJ+]?vµmnVYRWQ5[�c�VY`HjxZaJ�ZaVwvwJ�VY�$]��¤V?jf[ljl]YQ}c�VY`HjxZaJ�Z�VwvwJYÌ;[�EbJ+vwRS��J�jlJ�Q5[�R_]�[lRSV?Q
¶ VYjlÎPRWc�vwJ#clZajlRWguJ/v�RWQ 
S�µK �­Ä 	\V ¶ J#�YJ�j²[�EHJFc�RSÂ#JÅV^�w[lEHJCJa�wJ#Z�`w[l]YgHTSJ �bTWJ$VY�H[�EHJF]Yv�mnVYRWQ?[-ZaVwvwJ$XYJ�QbJ�jx]�[�J/v
g=e�ÙPvwewclcfO#J9RWc�c�VYI�Ja[lRSI�J#c�c�V�TW]Yj�X?Jk[�Eu]�[-R�[-Z�]^QbQHV^[�guJCj�`bQdÄ�DFEHR_c�tHj�V?gHTWJ�I RWc�J#clc�J�Q5[�R_]^TWTSe�vw`HJÅ[�V![�EHJ
I�]YQb]^X?J�I�J�Q5[�VY�H[�EbJ$[ljl]^mnJ#Za[�VYjle ¶ EHRWZxE+R_c�TWVwZ�]YTSTWeUZaVYI�tH`H[�J#v+]^Quv�cl]µ�YJ#v�RSQ�RSQ5[�J#j�I�J/vwRW]^[�JC��]^jlRW]YgHTSJ/c�Ä
r Q·V?jlvwJ#jC[�V�RSI�tHjlV��YJ![�EbJ�ZaVwvwJ#cFX?J�QHJ#jl]^[�J/v(g=e%ÙPvwewclcfO#J!V?QHJUtHjlVwZaJ�J/vHc$[�V�c�J��?J�jx]^T�ZxEb]^QHX?J#c#Ê
��vwJa[lJ#Z�[lRSV?Q�V^��[�EbJ\TWRSQHJ/]^j9tu]^j�[lckVY�;[lEHJ\vwRWjlJ#Z�[CZaVwvwJYÌY[�EHR_c9jlJ#vH`bZaJ/ck[�EbJ\]^I�VY`bQ?[9VY�dcn[lVYjx]^XYJFjlJ#h5`HRWj�J/v
�¤V?jF[�EHJ�[ljl]^mnJ#Za[�VYjle%$
��cn[lVYjx]^XYJFVY�;[ljl]^mnJ#Za[�VYjlRWJ#c-VYQ �bTWJ#c#ÄkDFEHR_c9]^TWTSV ¶ ck[�V�]µ�YV?RWv�[lEHJ�jlJ#vw`HQuvH]^Q5[ÅZaV?I�tH`w[l]^[�RWVYQbc9XYJ�QbJ�jx]�[�J/v
g=e�[lEHJ�]^`H[�VYI�]^[�R_ZPvHR���J�jlJ�Q5[�R_]�[lVYj/Ä

r Q�V?jlvHJ�j-[�V�J#]Yc�RWTSe�I�]YRSQ5[x]^RWQ�[�EHJ�Æ·J#c�ÙP�\R_q�tb]YZxÎ�]^X?JYÌ ¶ J\vwJ/ZaR_vwJ�[lV�I�]^Qb]YXYJ�]UvwRWj�J/Z�['&/[l]YQHXYJ#Q5[
Z�VwvwJU]YZ�Z�VYjxvwRWQHX�[lV+[�EHjlJ�J�]Yj�X?`HI�J�Q5[lc#Ê

��VYQHTWe(cf[l]^[�JU��]^jlRW]YgHTWJ#cF]^jlJUcn[lVYjlJ#v�J#�YJ#j�e�[lRSI�J��­cf[�J#tbcFRSQ%[lEHJUI�]^RWQ�jlVY`w[lRSQbJ($
��TSVwZ#]^T"��]^jlRW]YgHTWJ#cF]^jlJ�j�J/ZaVYI�tH`H[�J#v%]�[�J/]YZxE([�RWI+J��­cf[�J#tdÄ

÷�÷ ��¾�¿ÁÀÁÀÁÀ
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§���� �	� k j]\YPM¦<�­LQFHDJIMp p�P�j�\aTV\ap h$L`K·IMj]\_p(I�LQKMUr^`\_L`h
I�KMUbXZ\aP)I�L`K�FH\ap
 ¼EbJ�Q¦[�EHJ%[ljl]^mnJ#Z�[lVYjle°VwZ�Za`btHRSJ/c�]�[�V=V¢TW]Yj�X?J�]^I�V?`HQ5[�VY�!I�J�I�V?j�e?Ì$]¢cfV?TS`H[�RWVYQ¦TSRWJ#c�V?Q�[lEHJÐRSI+�
tbTSJ#I+J#Q5[l]�[lRSV?Q�VY�F]YTSX?VYjlR�[lEHI�c�cf`bZxE¢]YcP[lEHJ(MPjlRSJ ¶ ]YQHÎ�Ç c�ZxEHJ/ZxÎ5t;VYRWQ5[lc�I�Ja[lEHVwv�
 K?| �ÏÄ�r Q�[lEb]�[�Z#]Yc�J
[lEHJ�Z�]YTWZ�`HT_]�[�RWVYQ·VY��[lEHJ�]YvµmnV?RSQ5[\Z�V=vHJURWc�c�tHTWR�[P]^Qbv·vwV?QHJ�tb]^j�[�g=e(tb]Yjf[��¤jlVYI jlJ#cf[l]Yjf[�t;VYRWQ5[lc�Z#]^TWTSJ/v)�
 '*)�����- # � + ��Ä�qHVYjC]UXYJ#QHJ�jx]^Twtb`Hj�t;V?c�J�[lEHJ�`bc�J�j/Ç c$]^jlgHRS[�jx]�[�RWVYQ+R_c9J#clc�J�Q5[�R_]^Tb[�V�ZxEHV=V5cfJFg;Ja[ ¶ J�J�Q�[lRSI�J
]YQbv�I+J#I�VYjle�ZaVYQucf`HI�tw[lRSV?Qbc-cfRWQbZ�J$[lEHJ�ZxEHV?RWZ�J$VY�;]�ZxEHJ#ZxÎ=t;VYRWQ5[-clZxEHJ�I�J�vwJ#tuJ#QbvHc-VYQ�[�EbJFZ�VYI�tH`w[lJ�j
I�VwvwJ#TñÌ�[�EbJ(ZaV?I+tb`w[�J#j�]^Quv�[�EHJ(]YRSI V^��[lEHJ(c�RSI�`HT_]�[�RWVYQ²Ä·DFEbRWc�guJ/ZaVYI�J/c�]½Z�j�`bZ�RW]YT9tHjlVYgHTWJ�I��¤VYj
V?tuJ#jl]^[�RWVYQb]YT9À¤jlJ#]YT"[�RWI�J/Ã ¶ J#]^[�EHJ#j��¤VYjlJ#Z#]Ycf[lc#Ä$D�V�V��YJ�jxZaV?I�J![lEHJ�tHjlVYgbTSJ#I ¶ JUtHj�V?tuV5cfJ�[lEHJ�D ¶ R¨Á$J
]YTSX?VYjlR�[lEHI 
W�Y� �­Ä
§���� �*§ �¯F�¶´\aKM\aDJIMF UWIMF LQD�L`h U��´\bUr�#q��#KML`^4p�P�j�\aTV\
owJ�J�
S�?� �­Ä
§���� ��� ��F�D]\bUrKEpZLQ���Q\aK
DFEbJ!qb]?cn[FqHV?`Hj�RWJ�jCD²jx]^Qucn�¤V?j�I j�V?`w[�RWQHJ�À1RSQ%Æ·J#c�V^� ~ 	PÃkR_c$]UTWRWQHJ#]Yj$c�J�TS�¨�­]?vµmnVYRWQ5[$VYt;J�jx]�[lVYjk[lEb]�[FvwV=J#c
QbV^[�jlJ#h5`HRWj�J�vwRS��J�jlJ�Q5[�R_]�[lJ#v%j�V?`w[�RWQHJ/c�ÄCp�jlXY`HI�J�Q5[xcF[�V(]µ�?VYR_v�[lEHJ�vwRS��J�jlJ�Q5[�R_]�[lRSV?Q%VY��[lEHJ�c�VYTW�YJ#j�]^jlJ
X?RS�?J�Q�RSQ 
áK^{���]YQbv 
S��Ó��­Ä
����� � ��� ������
$	����������
�x� �
§������	� ��\bKMh$L`K�TVU�D�P[\ap L`hiIMj]\_N�F ¶´\bKM\aDJIMF UWI�\aN}P[L#N]\ap
DFEbJU�fI�VY`HQ5[x]^RWQ ¶ ]µ�YJ��U[ ¶ VÐvwRWI�J�Qbc�RWVYQb]YT-c�RWI�`HT_]�[lRSV?Q}[x]^ÎYJ/cPtHTW]?ZaJ�VYQ�]·ZaVYI�tH`H[l]�[lRSV?Qb]^TkvwV?I�]^RWQ
Àf�#� �!Î=IO���/|!Î=I�Ã-ZaV?Q?[x]^RWQHRWQHXU]�guJ#TSTbc�Eb]YtuJ/v�I�V?`HQ5[l]^RWQ ¶ R�[lE�]PEHJ�RWXYE5[9V^�d| � �PI ]^Quv+]�Eu]^TS� ¶ R_v=[�E
VY�9���UÎ=I�À1q�RWXY`HjlJ\{5Ã�ÄkDFEHJ!vHVYI�]^RWQ�RWcCvwR_c�Z�j�J�[�RWÂ�J/v�g5e��b��tuV?RSQ5[xcÅRWQ�[�EbJ\EHV?j�RWÂ�V?Q?[x]^THtbTW]YQHJ�[lEb]�[F]^jlJ
vH`HtHTWRWZ#]�[�J/v½���+[lRSI�J/c\RWQÐ[�EbJ��YJ#jf[lRWZ#]^T�tHTW]YQHJYÄ!DFEHJ�vw`Hjx]�[lRSV?QÐV^�k[lEHJ�c�RSI�`HT_]�[�RWVYQÐR_c!V^�ÅK � ����c ¶ RS[�E
]�[lRSI�Ja� cf[�J�t·VY�-K ��c#Ä

vwRWj�J/Z�[\ZaVwvwJ [l]^QbXYJ�Q5[�ZaVwvwJ ]YvµmnV?RSQ5[\ZaVwvwJ
jx]�[lRSVÐÀfÄ & _ Z� Ã � �?Ä �?� KHÄ �5K

D�]^gHTWJ�KwÄW�YÊkDFRWI�JPjx]�[lRSV5cC�¤VYjF[lEHJ�vwRS�;J#j�J#Q?[lRW]^[�J/v�Z�V=vHJ#cFV^�9Æ·J/cfVY�­~
	
DFEHJFjx]�[lRSV5c�tbj�J/cfJ#Q?[lJ#v�RSQ�D�]YgHTWJF{P]^jlJCTSV ¶ J�j�[�Eb]YQ�[lEHJC[�EHJ#VYjlJa[lRWZ#]^T=guV?`HQbvHc 
 {H���ÏÄ 	�V ¶ J��?J�j�I+V5cn[

VY�$[lEHJ�[�jlR_]^T9I�Ja[lJ�V?j�V?TSV?XYR_Z�]^T-c�RSI�`HTW]^[�RWVYQbc�vwJ#clZajlRSg;J#v�RWQ 
 {YÒ��$vwVÐQHVY[�j�`bQ ¶ RS[�EbVY`w[�]ÐZxEHJ/ZxÎ=tuV?RSQ5[lc
clZxEHJ#I+J?Ä(qHV?jf[l`HQb]^[�J�TWe}c�`HRS[l]^gbTSJ�ZxEHJ/ZxÎ=tuV?RSQ5[lcU]YTSX?VYjlR�[lEHI�c�Ja�wR_cn[/Ìd�¤VYj�Ja�H]^I�tHTWJ+[�EHJ�jx]�[lRSV·g;Ja[ ¶ J�J#Q
[lEHJ�ÁCi Ñ [lRSI�JUV^��[�EHJ�Z#]^T_Za`HT_]�[lRSV?Q(VY��VYQbJPX?jl]?vwRWJ�Q5[ ¶ RS[�E%[lEHJ�]YvµmnV?RSQ5[�ZaVwvwJ�VY�kÆ·J/cfVY�­~
	 ]YQbv�[�EHJÁCi Ñ [�RWI+JUVY��[lEHJUJ���]YTS`b]^[�RWVYQ%V^��[�EHJ�vwRWjlJ#Z�[�I�VwvwJ�T²RWc�J/h5`b]^T�[lVbÊ
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Ë { ¶ EHJ�Q%[�EbJ�]^I�VY`HQ5[�V^�-I�J�I�VYjle�R_c�cf` ��Z�RSJ#Q5[C[lV�cn[lVYjlJP]YTSTd[�EHJ�[ljl]^mnJ#Z�[lVYjleYÌ
Ë Ò ¶ EHJ�Q���� #�� '!R_cF`bc�J#v"Ì
Ë |wÄ �+�¤VYj�[lEHJ�{?� cfRWI�`bTW]^[�RWVYQÐvwJ#clZajlRWguJ/v�RWQ�
 {^Ò�� ¶ EbJ�QÐ`bc�RSQbX�[�EHJ�MPjlRWJ ¶ ]^QHÎ�Ç c���%('�'�� ' % �1'�c�`Hgw�
j�V?`w[�RWQHJ?Ä

���
	 � ����
 �������a���.�
ÆÐJ#c�V^� ~ 	 RWcFQbV ¶ vwJ/cfRWXYQHJ/v��¤V?j�XYjx]YvwRWJ�Q5[xc$Z�VYI�tH`w[x]�[�RWVYQucC[�Eb]^[�J�Qb]YgHTSJUc�J�Qbc�RS[�RW�5RS[ne(]YQb]^TWewcfJ/c�Ì5�¤VYjlJa�
Z#]Ycf[kJa�wtuJ#j�RWI�J�Q5[lc-]YQbv�tu]^jx]^I�Ja[lJ�jxc�R_vwJ#Q?[lR �;Z�]�[lRSV?Qbc#Ä�DFEHJ�TWRSQbJ#]^jlRWÂ�J#v�ZaVwvwJ/ck]^jlJ$J���Z�RSJ#Q5[-RWQ+[�J#j�I VY�
[lRSI�J�]^Quv�I�J�I�V?j�e�Z�VYQbc�`HI�tw[�RWVYQuc�Ä�qHVYj-J��w]YI�tHTSJ�]!j�`bQ�VY�b[�EbJF]?vµmnVYRWQ5[9ZaVwvwJCVYQHTWe�jlJ#h5`HRWj�J/c�{![�RWI�J#c
[lEHJF[�RWI�J�j�J/h5`HRSjlJ#v��¤VYj9]Pjl`HQ�V^�;[�EHJ\ÆÐJ#c�V^� ~ 	¦I�V=vHJ�Tb]?ckcfV=VYQ�]Yc�[lEHJF[�jx]�mnJ/Z�[lVYjleURWckJ#Q5[�RWj�J#TSe�cf[�V?j�J/v
RWQ°I�J�I�VYjleYÄ�Ù\[lEHJ�j ¶ R_cfJ?Ì�ZxEHJ/ZxÎ5�Ït;VYRWQ5[lcU]^TWXYV?j�RS[�EbI�c�]^jlJ�`bc�J#v°]^Quv°cfRWI�`HT_]�[lRSV?Qbc ¶ RS[�E�]½tHE=e=c�R_Z�]^T
I�J/]^QHRWQHX�Z#]^Q�g;J�[l]YZxÎ=TWJ#v"Ä¢r Q�tb]^j�[�R_Za`HT_]^j/Ìk]^Q�]?vµmnVYRWQ5[+RWQ5[�J#XYjx]�[�RWVYQ�Z�VYI�tH`w[lJ#v ¶ R�[lE�[�EbJ%D ¶ R¨Á$J
clZxEHJ#I+JPR_c$V?QHTWe�Ò &�{�I�VYjlJ\Ja�wt;J�Qbc�RW�YJ![�Eb]YQ�]^Q%]YvµmnV?RSQ5[FRSQ5[lJ�XYjx]�[lRSV?Q�jlJ#]^TWRWÂ�J#v(RSQ%]�cf[�jx]^RWXYE5[��¤VYj ¶ ]Yjlv
I�]YQHQHJ�j/Ä
��� �²ª� =Ø�¿1©5® ± ¡¢©=ª;�/�Y� DFEbRWc ¶ VYjlÎ ¶ ]Yc�c�`HtHt;VYj�[�J#v%g=e�[lEHJUrn~\s�rnpy]YZ�[lRSV?Q(�¤V?j!Ù!tuJ#jl]^[�RW�YJ�r Q=�YJ#jlc�J
ÆÐV=vHJYÌ=[�EbJ�Á �ÅÆÐs�p\ÁFo�Ç �5Ó+]YQbv([�EHJUrn�Ps�rfo%ZaV?I+tb`w[l]^[�RWVYQb]YTdZaJ�Q5[lJ�j/Ä
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1 � 
-������' ������'�(��#
�'�'��2"�� ��9#��7 
 �����@�2"�!��$��� ��!
ikjlV^mnJ�[!ow]��bj/Ìwrn~\s�rnp

K � �^ÒuÌ5s�V?`w[�J�vHJ#c�Éd`uZaRWVYTWJ#c �Fi��Y{�?�Y� �?K�owVYtHEHR_]�p�Q5[�RWt;VYTWRWc�qbjl]YQbZaJ

DFEHJÐZ�VYI�tH`w[x]�[�RWVYQ¦V^��vwJ�jlRW�µ]^[�RW�YJ/c�g=e�]Y`w[�V?I�]�[�R_Z%vwR���J�jlJ�Q5[lRW]^[�RWVYQ¦RSQ¦j�J#�YJ#jlc�J(I�VwvwJ·j�J/h5`HRSjlJ#c
cf[�V?jl]YXYJ-VYj�j�J/ZaV?I+tb`w[l]^[�RWVYQP[�V�[ljl]YQbc�tuV5cfJ-[lEHJ$Z�VYI�tH`w[x]�[�RWVYQu]^T^X?jl]YtHEdÄ�Ù!QHJÅV^�w[�EbJ9I�Ja[�EbV=vbc�Z�VYQbc�RWcf[lc
RWQ�cf[�VYjlRWQHXÐ]^TWT9[�EbJ�I�V=vHR �bJ/v¢��]^jlRW]YgHTSJ/c�Ä 	�V ¶ J��?J�j/Ìd[�EbRWc�I+J�[�EHVwv¢R_c�ZaV5cn[lTSe�RWQ¢[�J�jlI�cUV^��I�J�I�V?j�e
jlJ#h5`HRWjlJ�I�J�Q5[#Ä�p�Q�J��5[ljl]PÎ=QHV ¶ TWJ#vwX?JFVYQ+[�EHJ!ZaVwvwJYÌY�¤VYj9RWQbcf[l]YQbZaJ�]�X?RS�?J�Q�TSV=V?t�R_c9tb]Yjl]YTSTWJ�TÏÌ^I�]µe�TWJ#]?v
[lV%]µ�?VYR_v%[�EHJ�cf[�VYjx]^X?J�V^�CcfV?I+J+I�VwvwR �uJ#v½��]Yj�R_]^gHTWJ#c#ÄUDFEHJ+tHj�V?XYjx]^I ]^Qb]YTSewc�RWc!]^tHt;J#]Yjlc!TWRSÎ?J+] ¶ ]µe
�¤V?j�]^`w[lVYI�]�[lRWZ#]^TWTSe�X?J�QHJ#jl]^[�RWQHX+I+V?j�J�J���Z�RSJ#Q5[\ZaVwvwJYÄ

D�V�]µ�YV?RWv+`bc�J�TWJ#clcÅcf[�V?jl]YXYJ/c�Ì ¶ J�tHjlVYt;V?c�J�[�V�`bcfJ!]^jljl]µe�jlJ�X?RSV?Q�]^Qb]YTSewc�RWc#Ä�DFEHR_cÅ]YQb]^TWe=Â�J�jlJ�TWRWJ#ckV?Q
[lEHJ!�1]YZ�[C[�Eu]�[�R�[FI�RSX?E5[C`bc�Ja�¤`bTu[lV+cf[�V?j�JP]���]Yj�R_]^gHTWJ�[lEb]�[FR_c  �jlR�[�[�J�Q·]��¨[lJ�jFs�J#]?v}À  �]?s\ÃC]YZ�Z�VYjxvwRWQHX
[lV([lEHJ�ZaV?Q?[lj�V?T�� �bV ¶ V^�Å[�EHJ+tHjlVYXYjx]^I·Ä�r Q�VYjxvwJ�j![�V%j�J��bQHJ�[�EHR_cUZajlRS[�J�jlRWVYQdÌ ¶ J+]YQb]^TWe=Â�J�RWQbvwRW�=RWvH`b]^T
J#TSJ#I�J�Q5[lc�VY��]^jljl]µe°��]^jlR_]^gHTWJ#c#Ä Ù!`Hj(I+J�[�EHVwv¼Z�VYQbc�RWcf[lc�RSQ Z�VYI�tH`w[lRSQHX�]YQbv�Eb]YQbvwTWRSQHX
	�����'�]^Quv
� !�������j�J#XYRWVYQbc-VY�d]^jljl]µewck]^TWVYQbX�[�EHJ�EbRSJ#jl]YjlZxEHR_Z�]YTHZaV?Q?[lj�V?T>�bV ¶ XYjx]^tHE�VY�;[lEHJ\tbj�V?XYjx]^I·Ä�Ù!g=�=RSV?`bcfTWeYÌ
[lEHR_c�]^jljl]µe�jlJ�X?RSV?Q�]^Qu]^TWe=c�R_c$R_c�ZaV?Qbc�J�jl�µ]^[�RW�YJ?Ä�r­[�J#Qb]^gHTWJ#cF`ucC[�V�Ja�=[�jx]YZa[#Ì=�¤jlVYI¬[lEHJURWQHtH`w[�tHjlVYX?jl]YI·Ì
RWQw�¤V?j�I�]�[lRSV?Q°VYQ�]?Z�Z�J#clc�]^jljx]µe}jlJ�XYRWVYQuc�VYjD�bV ¶ g;Ja[ ¶ J�J�Q�cn[x]�[�J#I�J�Q5[lc�VYj�tHj�VwZ�J#vw`HjlJ#c#Ä �C`w[/Ìk[�EbRWc
]YQb]^TWe=Â�J�R_c�QHVY[+c�` ��ZaRWJ�Q5[#Ä½p\Q�]YvbvwR�[lRSV?Qb]^TÅRSQw�¤V?j�I�]^[�RWVYQ°I�`ucn[+guJ(]?c�c�VwZaR_]�[lJ#v�[�V�J#]YZxE¢t;V^[lJ�Q5[�R_]^T
jlJ�X?RSV?QÐV^�$]Yj�jx]µe�[lV(g;J+cf[�V?j�J/v"Ä�DFEHRWcPRWQw�¤VYjlI�]�[lRSV?Q½vwJa[lJ�jlI+RWQHJ/c!RS�$]  �]?s ��]^jlRW]YgHTWJ�RWcPjlJ#]YTSTWe�`ucfJ/v
RWQ%[�EHJ�vHJ�jlRS�?J#v(Z�VwvwJYÄ
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p�v�mnVYRWQ?[�I�VwvwJ�T_c�]^jlJ%`bcfJ/v�RWQ�I�]YQ=e �bJ�T_vHc�V^��c�Z�RSJ#QbZaJ·c�`bZxE¦]?c+I+J�[�J#VYjlVYTWVYXYe¢V?j+VwZ�J#]^QbVYXYjx]^tbE5e?Ä
Ù!tH[�RWI+RWÂ�RWQHX(]�I�VwvwJ#T²RWQ½VYjxvwJ�jF[lV �H[�ZaVYQucfR_cn[lJ�Q5[�I�VwvwJ�T�tHj�J/vwR_Z�[�RWVYQ½]YQbvÐo=J�QucfRS[�RW�=R�[ne·]^Qb]YTSewc�RWc\]^jlJ
[ ¶ V\J��H]^I�tHTWJ#c�V^�u]YtHtHTWRWZ#]�[�RWVYQuc²VY�u]YvµmnV?RSQ5[-I�V=vHJ�T_c�Ä�p\c-vwR_c�Z�`bc�c�J#v�RSQ�
 K?K �­Ì�R�� ¶ JCZaVYQucfR_vwJ�j-]!tHE=e=c�R_Z�]^T
I�VwvwJ#TñÌHRS[lc�]?vµmnVYRWQ5[�I�V=vHJ�TdZ�]YQ�g;J�ZaV?Qbcf[�jl`bZ�[lJ#v(�¤j�V?I%Ê

Ë DFEHJ�]^Qu]^TWe?[lRWZ#]^T�J#h5`b]^[�RWVYQbcFg=e�`ucfRWQHX�]^Qb]YTSe5[lRWZ#]^Td]Yv�mnVYRWQ?[�V?tuJ#jl]^[�VYjxc#Ì

Ë DFEHJUvwR_c�Z�j�J�[�JPI+VwvwJ#T"J#h5`b]^[�RWVYQbcCg=e�`bc�RSQHX�É�]^XYjx]^QbXYJ\qb`HQbZ�[lRSV?Q%]YQbv �9`HTSJ#jf� É²]YXYjx]^QHX?J�VYt;J�jx]��[�V?jlc#Ì

Ë DFEHJ�Q=`HI�J�jlR_Z�]^T²tHj�V?XYjx]^I VY�-[�EHJ�I+VwvwJ#T�vwJ#�YJ#TSV?tuJ/v·RSQ½]�tHjlVYX?jl]YI�I+RWQHX�T_]^QHX?`b]^X?JUg5e�`bc�RSQHX
p�`w[lVYI�]�[lRWZU�!RS�;J#j�J#Q?[lRW]^[�RWVYQ¢À1p!�PÃaÄ

r Q�cfEHV?jf[/Ìup!� R_cP]�cfV?TS`H[�RWVYQÐ[lV�XYJ�[\�1]Ycf[P]YQbvÐ]YZ#Za`Hjx]�[lJ�vwJ#j�RW��]�[�RW�YJ/c�V^�Å]��¤`HQbZa[�RWVYQ½jlJ�tHjlJ#c�J�Q5[lJ#vÐ]Yc
]�tHjlVYX?jl]YI%Ä�DFEHJ�p\� [lJ#ZxEHQHR_h5`HJ�RWcPgb]?cfJ/vÐVYQ}[ ¶ V��¤`HQbvb]^I�J�Q5[l]YT-tHj�RWQbZ�RStHTWJ#c+ÊP]^Q=e·tHj�V?XYjx]^I Z�]YQ
g;J�cfJ#J�Q�]?c!]�ZaV?I+t;V?c�RS[�RWVYQ}VY�9J�TWJ�I�J�Q5[x]^jle��¤`bQbZ�[lRSV?Qbc�]^Qbv�Z�]^Q}[�EHJ#Q}g;J+vHR���J�jlJ�Q5[�R_]�[lJ#v}`bcfRWQHX�[�EHJ
ZxEu]^RWQ�jl`HTWJYÄkDFEHJ�jlJU]^jlJ ��I�VwvwJ/cFV^�kp\��ÌHguVY[�E·Eb]µ�=RWQHX�tHj�J/vwR_Z�[l]YgHTWJ�Z�VYI�tHTWJa�wRS[ne;Ê
�YÄ�DFEHJ��¤V?j ¶ ]^jxv�I�V=vHJ(RWQ ¶ EHR_ZxE°[�EHJ�RSQ5[lJ�jlI+J/vwR_]�[�J�vwJ�jlRS��]^[�RW�YJ#c�]^jlJ�ZaV?I+tb`w[�J/v°RSQ�[�EHJ·c�]YI�J
VYjxvwJ�j�]?cC[�EHJUtHjlVYX?jl]YI ZaV?I+tb`w[�J/cC[�EHJ�Z�VYI�tuV5cfRS[�RWVYQ²Ä

KwÄ�DFEHJ�j�J#�YJ#jlc�J�I�VwvwJ�RWQ ¶ EHRWZxE}[�EHJ+RWQ?[lJ�jlI�J#vwR_]�[lJ+vwJ#j�RW��]�[lRS�?J#cP]^jlJ�ZaV?I�tH`w[�J/v}RWQ½[lEHJ�j�J#�YJ#jlc�J
VYjxvwJ�j/ÄkDFEHJ�j�J#�YJ#jlc�J\I�VwvwJ�RWcFV?tw[�RWI�]^T��¤V?jFZ�VYI�tH`w[lRSQbX+X?jl]?vwRWJ�Q5[lcCg;J#Z�]Y`bc�J!RS[lc�Z�VYI�tHTWJa�wRS[ne�RWc
RSQuvwJ�t;J�QbvHJ�Q5[��¤jlVYI¬[lEHJUQ=`HI�g;J�j�VY��RWQHtH`w[���]Yj�R_]^gHTWJ#c 
áK?Ó��­Ä

o=`btHtuV5cfJ!]�tHE=e=c�R_Z�]^TbtHEHJ�QbVYI�J�QHV?Q�RWckI�VwvwJ#TSJ/v�g5e+]�Q=`HI�J�jlRWZ#]^TbZ�V=vHJ�RSQ�]�EHRWXYE�TWJ��?J�THtHjlVYX?jl]YI+�
I�RWQHX·TW]YQHXY`u]^XYJ+cf`uZxE�]?cPqbVYj�[�jx]^Q�VYj�Á!ÄdDFEHJ�]YvµmnV?RSQ5[UI�VwvwJ�TkR_c�VYgw[x]^RWQHJ#v}g=e}vwRS�;J#j�J#Q?[lRW]^[�RWQHX%[�EHJ
V?j�RWXYRWQb]YT9tHjlVYXYjx]^I'g=e}[lEHJ(jlJ��?J�jxcfJ�I�VwvwJ(VY�\p\��Ä�p�Za[�`b]YTSTWeYÌ-[lEHJ(jlJ��?J�jxcfJ�I�VwvwJ�V^�\p\� `bc�J#c�[�EHJ
]?vµmnVYRWQ5[$V?tuJ#jl]^[�VYjPÀ¨[ljl]YQbcft;V?c�RS[�RWVYQuÃk[�V�RWQ=�YJ#jlc�J�[�EbJPZ�VYI�tH`w[x]�[�RWVYQu]^T;XYjx]^tHE�VY�d[�EHJPtHjlVYX?jl]YI%Ä�DFEHJ�jlJa�
�¤V?j�J?Ì^[lEHJ � !��2���P��]^jlR_]^gHTWJ#c-g;J#Z�VYI�J 	�����'��µ]Yj�R_]^gbTSJ/ck]^Qbv��=R_ZaJ��YJ#jlcl]HÄ�DFEHR_ckI�Ja[�EbV=v�Z�VYQbc�R_cn[xckV^��[ ¶ V
tbEb]Yc�J#c#ÊÅDFEHJ �ujlcf[�VYQHJ ¶ EbJ�jlJ�[�EHJU[ljl]^mnJ#Za[�VYjle�R_c\Z�VYI�tH`w[lJ#v%RWc!cn[ljl]YRSX?E5[f�¤VYj ¶ ]^jxv"Ä9DFEHJ�c�J#ZaV?Qbv%VYQHJ
Z�VYQbc�R_cn[xcFRSQÐZaV?I�tH`w[�RWQHX+[�EbJ�vwJ�jlRW�µ]^[�RW�YJUh5`b]^Q5[lR�[lRSJ/cFRSQ%[�EbJUj�J#�YJ�jxc�J!V?jlvwJ#j�]YcC[lEHJUVYjlRSX?RSQu]^T�tHjlVYXYjx]^I
vHV5J/c�Ä

DFEHJ�Z�VYQbcf[�jl`bZa[�RWVYQ%V^��]?vµmnVYRWQ5[�ZaVwvwJUR_c�vwVYQHJUg=e � ¶ ]µewc�ÊÅÙ!t;J�jx]�[�V?j$V��?J�jlTSV5]YvwRWQHX�VYj\o=V?`HjlZ�Ja�Ï[�VY�
c�VY`bjlZ�JU[�jx]^Qbcf�¤VYjlI�]�[lRSV?Q½ZaVwvwJYÄ 	\J�jlJYÌ ¶ J�`bc�J�[lEHJ+c�J#Z�VYQbvÐ[�J#ZxEbQHRWh5`HJ�V��YJ#j!qHV?jf[ljl]YQ�ÓYÓ�tHj�V?XYjx]^I�c#Ä
p ¶ ]µe�V^�-ZaVYI�tH`H[�RWQHX�[lEHJ�[�jx]�mnJ/Z�[lVYjle+R_cC[�V�cl]µ�YJ�]^TWTu[lEHJUI�VwvwR �uJ#v�À ¶ jlR�[�[�J�Q;ÃC�µ]Yj�R_]^gbTSJ/c�Ä 	�V ¶ J��?J�j/Ì
[lEHR_c!I�J�[�EHVwv�RWc�ZaV5cn[lTSe·�¤V?jU]YZ�[l`b]^T-]^tbtHTSR_Z�]^[�RWVYQbc!RWQ}[lJ�jlI�cPVY�ÅI�J�I�VYjleÐj�J/h5`HRSjlJ�I�J#Q?[/Ä�Ù!`HjU]^RWI�RWc
[lVÐj�J/vw`bZ�J�[�EHJ(cf[�V?jl]YXYJ+j�J/h5`HRSjlJ�I�J#Q?[�g=e�]µ�YVYR_vwRWQHX·`bc�J�TWJ#clcUcn[lVYjx]^XYJ/c�Ä�qbVYjU[lEb]�[+]YZ�Z�VY`HQ5[/Ì ¶ J�`bcfJ
]YQ�]Yj�jx]µe�jlJ�X?RSV?Q�]YQb]^TWewcfR_c�Ì ¶ EHR_ZxE(t;J�jlI�R�[xcF`bcC[�V�c�]^�¤J�TWe�vwJa[lJ�jlI�RSQHJP[lEHJUcfJ�[CVY��RWQbvwR_ZaJ#cCVY��]^Q%]^jljl]µe
tbj�V?XYjx]^I [�Eb]^[�I�]µe�guJ�cf[�V?j�J/v"Ä
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ow`HtHt;V?c�J ¶ J ¶ ]YQ5[U[�V�Z�VYI�tH`w[lJ�[lEHJ�vwJ#j�RW��]�[lRS�?J�V^��[�EbJ��¤VYTWTWV ¶ RSQHXÐtbRSJ/ZaJ(VY��ZaVwvwJ(g=e�[�EHJ�j�J#�YJ#jlc�J
I�VwvwJ�V^�kp�`H[�VYI�]^[�R_ZU�\RS�;J#j�J#Q5[�R_]�[�RWVYQ²Ê

9���� �
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9
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�#"�' ' �

r­� ¶ J�cf[�VYjlJ�]YTST²[�EHJ�I�VwvwR �bJ#v½�µ]Yj�R_]^gbTSJ/c�Ì ¶ J ¶ RWTST�XYJ#QHJ�jx]�[lJ��¤VYj�J��H]^I�tHTWJU[�EHJ��¤VYTWTSV ¶ RWQHX�vwJ#j�RW��]�[lRS�?J
Z�VwvwJYÊ
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 �J�V?gbc�J�jl�YJ�[�Eu]�[ ¶ J�vHRWv}QHV^[PQHJ�J/v·[�V%c�]µ�?JU[�EHJ���]^TW`HJ#c!V^�k[lEHJ���]^jlR_]^gHTWJ#"�guJ/Z�]Y`bcfJ�[�EHJ#eÐ]^jlJ�QHV^[
`ucfJ/v�vw`bj�RWQHXP[�EHJF[ljl]YQbc�tuV5cfRS[�RWVYQ�V^�b[lEHJ�ZaV?I�tH`w[l]^[�RWVYQb]YTwXYjx]^tHE²Ä�D�V�vHJa[�J#j�I�RWQHJC[�EHJ � !������\��]Yj�R_]^gHTWJ#c
[lEb]�[�I�]µe�g;J�cn[lVYjlJ#v"Ì ¶ J�`bc�J�[�EHJ�Z�j�RS[�J#j�RWVYQ�guJ#TSV ¶ Ê
º���£¨�/©?��£¤ �ª!$&%(')%+* ���t	��Á��	�,�� ��� 	�-.,�� �$���������'� ���!�Y���0/��Á�!�*�����i	H�$� ���21��$	��03�/�	41�5 
�6Á� ��� � ���87Q����� � �
� � ����������	:9#��79�(�<;M���[�����)
$���$�����}� � � 	 ����' ��� � � � � !������ �H�C� � � ��	��Á��	�, � � 

DFEbJ��¤VYTWTWV ¶ RSQHX}Ja�H]^I�tHTWJ�Àñ]}cf[�jx]^RWXYE5[�TWRSQHJ·ZaVwvwJµÃ�c�EHV ¶ cU[lEb]�[ ¶ J�Eb]µ�YJ(VYQHTWe�[�V ��	 �t� [�EbJ � !���� �
��]Yj�R_]^gHTWJ>=�mn`bcn[!guJ��¤VYjlJ![lEHJ�c�J#ZaV?Qbv%cn[x]�[�J#I�J�Q5[#Ê
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����� �C��@

U W
3 ��!���(��-������!��

���!�?�����
9����!�
����� �<��@
���A@B��� �
����� �C��@r Q([�EHJ�tHjlJ#Z�J#vwRWQHX�J��H]^I�tHTWJYÌ?[�EHJ���]^jlRW]YgHTWJ#cÅ]Yj�JPc�Z#]^T_]^j/Ä 	\V ¶ J#�YJ#j#Ì ¶ Eb]�[FI�]µe+g;JPEb]^tHt;J�Q�R���[�EHJ

��]Yj�R_]^gHTWJ#cCVY��[lEHJ�tHj�V?XYjx]^I ]Yj�JU]^jljx]µe=cCD
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DFEbJ!]^jljx]µe�jlJ�XYRWVYQ�]YQb]^TWewcfR_ckR_cÅI�VY[�RW�µ]^[�J/v(]�[CTSJ/]Ycf[Åg=e+[ ¶ V�j�J/]Yc�VYQbc#Ê²q�RSjxcf[#ÌwqHV?jf[ljl]YQ�ÓYÓ ¶ VYjlÎwckVYQHTWe
V?QÐcn[x]�[�R_ZU]^TWTWV=Z#]�[lRSV?QdÄÅo=J#Z�VYQbvdÌHI�]^Q=e(Q=`HI�J�jlR_Z�]^TdZ�VwvwJ#c�V?tuJ#jl]^[�J�VYQÐc�tb]^jxc�JPI�]^[�jlRWZ�J#c#ÄÅDFEHJ�Q²ÌHR�[!RWc
`ucfJ��¤`HT5[�V�]^Qb]YTSe=Â�JF]YZ#ZaJ/c�c²j�J#XYRWVYQbc�V^�u]Yj�jx]µewc"[lVP]µ�?VYR_vU`bc�J�TWJ#clc�cf[�V?jl]YXYJ#c#Ä²D�V!]YQb]^TWe=Â�JF]YZ�Z�J#clcdjlJ�X?RSV?Qbc�Ì
¶ J�`bc�J�[lEHJ 	�RWJ�jx]^jxZxEHR_Z�]^TÅÁ$V?Q?[lj�V?T�q�TWV ¶ MPjx]^tHE�À 	�ÁCq�MUÃ 
W��Ò��­Ä�q�RSX?`Hj�J%��cfEbV ¶ cP]YQ�J��H]^I�tHTWJ+VY�
	�ÁCq�M+Ê

q�RWXY`HjlJU{HÄW�YÊ �-�H]^I�tHTWJUV^� 	PÁCq�M

DO  I

ENDDO
HEADER

DFEHR_cPXYjx]^tHEÐTWV=VYÎwc!TSRWÎYJ�[�EHJ�]^gbcf[�jx]YZa[Pc�e=Q?[x]��·[�jlJ�J�V^�k[lEHJ�tbj�V?XYjx]^I gH`w[UZaVYQ5[x]^RWQbc\I�V?j�J�RSQw�¤V?jf�
I�]^[�RWVYQbc#Ä�pyQbV=vHJ+jlJ�tbj�J/cfJ#Q?[xc\]�gb]Yc�R_Z�gHTWVwZxÎ�Ì ¶ EbRWZxE�RWc�]%cfJ/h?`bJ�QbZ�J�VY�$]�[lVYI�RWZ�RSQucn[lj�`bZa[�RWVYQbc#Ä�p�Q
J/vwXYJ�jlJ�tHjlJ#c�J�Q5[xcU]%Z�VYQ5[�jlVYT9vHJ�t;J�QbvwJ#QbZaJ�g;Ja[ ¶ J�J#Q�[ ¶ VÐgb]?cfR_Z+gHTWV=ZxÎwc#Ä  ¼R�[lE¢[�EHR_cUX?jl]YtHEdÌ ¶ J�Z�]YQ
X?Ja[�RWQw�¤VYjlI�]�[�RWVYQuc�]^g;VY`w[�J�QuZaTWV?c�RSQHX�TWV=VYtbcFVY��]�cn[x]�[lJ�I�J�Q5[�VYj�cf[�RWTST²guV?`HQbvHc�VY��]�X?RS�?J�Q(TWV=VYtdÄ

�������	� Bf����KML��]F�T¨UWIMF LJD�p
�CJ/Z�]^`ucfJ!V^�²EHRWXYE·ZaV?I�tHTSJ��wR�[ne�VYjF`HQuvwJ#Z�RWvH]YgHRWTSRS[neYÌ ¶ JPZ#]^QHQHVY[F]YT ¶ ]µewc$Z�VYI�tH`w[lJ!J��H]YZ�[FjlJ�XYRWVYQuc�Ä  �J
`ucfJ�Z�VYQbc�J�jl��]�[lRS�?J�]YtHtHjlVµ�wRSI�]�[lRSV?Qbc#ÄÅr Q½VY[�EHJ#j ¶ V?jlvbc�Ì ¶ J�Z�VYI�tH`w[lJ�Ja�H]YZa[\jlJ�XYRWVYQuc�]^Qbv ¶ J�c ¶ R�[xZxE
[lVP]YtHtHjlVµ�wRSI�]�[lJ9jlJ�XYRWVYQuc ¶ EHJ#Q�QHJ/ZaJ/c�cl]^jleYÄ²D�VPXYRW�YJ9[lEHJFcfJ#I�]YQ5[�R_ZÅVY�u]^jljl]µePjlJ�XYRWVYQuc�ÌµTWJa[-`bc-ZaVYQucfR_vwJ�j
[lEHJ��¤VYTWTWV ¶ RSQHX+QHVY[l]�[lRSV?Qbc#Ê

� R_cF[�EbJ�cfJ�[FVY��I�J#I+V?j�e�cf[�V?j�J/c
� 9��
	 : R_cF[�EbJ�cfJ�[FVY��tu]^j�[lcFV^� ��	�� 9�� 	 : R_c�]�cfJ�[�cf`bZxE%[lEb]�[ � 9�� 	 :
� �� 9�� 	 :Å]YQbv�� � � 	 I �� 9�� 	 :

"%$�÷�"'&
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qbVYj�] 2 �­vHRSI�J�QucfRWVYQb]YT²]^jljx]µe�]YZ�Z�J#clcfJ/v(g=e%]�cn[x]�[�J#I�J�Q5[��CÌH[lEHJ�c�J�I�]^Q5[lRWZ!�¤`HQbZa[�RWVYQÐVY�-RS[lc�j�J#XYRWVYQ%RWc
vHJ��bQHJ/v·]YcC�¤VYTWTWV ¶ cPÀñcfJ#J 
S�/{��¤Ã�Ê

� N��OW 9 ��W � 9�� 	 :�:qbVYj�V?`Hj�]^tHtbTSR_Z�]^[�RWVYQdÌ ¶ JUQHJ�J/v(V��?J�j��­]YtHtHjlVµ�=RWI�]�[lJ�j�J#XYRWVYQ ¶ EHV?c�JP[�EHJ�c�J�I�]^Q5[lRWZPR_cC[�EHJ��¤V?TSTWV ¶ RSQbXbÊ
� N��OW 9 ��W �� 9�� 	 :�:

�������*§ ~<F�T¨�'� \�KM\b^QFHLQD�p
 �J�Z�VYQbc�R_vwJ�j+]}ZaT_]Yclc�VY�\ZaVwvwJ/c�Z�VYQbc�RWcf[lc�V^�\�UÙ\�ÏTWV=VYtbc ¶ R�[lE�] ��QbJ(TWV5V?t°guV?`HQbvHc#Ì ¶ EHV5cfJ�guVwvwRWJ#c
Z�VYQbc�R_cn[CV^��]?Z�ZaJ/c�c�J#cÅ[�V+c�Z#]^T_]^jxcÅ]YQbv(]Yj�jx]µewc ¶ RS[�E�] ��QHJPc�`HgbclZajlRWtw[lc#Ä  �J�vwJ��uQHJPc�RWI+tbTSJPj�J#XYRWVYQ(]?c$]
¶ ]µe�[�V�jlJ�tbj�J/cfJ#Q?[C[�EbJ�cfJ�[FVY��RWQbvwR_ZaJ/cFV^�k]^jljl]µewcC]YZ#ZaJ#clc�J#v�g=e�[lEHJUtHjlVYX?jl]YI%Ä
¥%©��-ª�£¨�/£¤ ;ªA$)%($)% * � �Á�!� ; � �l��� &������¯����	 � 	��Á� ���Á��	�� ;)���%����
���� ������&�� � 	�� �!������� ��	 � � 
_� �Á�!� ; � �
����&������ � ���´�����)��� �$� , - ����
	�� � 
 � N�� � N�� � � 7 � ����� � 
 � N�� � N�� � � ���C� � �C�!����� &(��� �����Y&Z���!��&��$����� 
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�!�[
������
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p\TST²V^[�EbJ�jF�¤VYjlI�cCV^�kcf`Hguc�Z�j�RWtw[lcFVY��]Yj�jx]µewc$]Yj�JPV��YJ#jf� ]^tHtbj�Vµ�wRWI�]^[�J/v�g5e�[�EHJ�c�RSÂ#JU]^`w[lEHVYjlRSÂ#J#v(g5e([�EHJ
vHJ#ZaT_]^jx]�[lRSV?QdÄ  ¼R�[lE·[�EHJUEbJ�TWt%VY�-c�RWI+tbTSJUjlJ�X?RSV?Qbc�Ì ¶ JUvwJ#clZajlRSg;J�]^Q·]YZ#ZaJ/c�cFjlJ�X?RSV?Q�R VY�-]YQ%]Yj�jx]µe�]Yc
�¤V?TSTWV ¶ c�À1c�J�J 
 ÒYÒ��¤Ã�Ê R N&N 5 o=RWI�tHTSJUjlJ�X?RSV?Q \ R��.R \ R���R
Ù\�\Z�VY`Hjxc�JYÌ�[�EHJ/cfJ�Ja�wtHjlJ#clcfRWVYQbc�]^jlJ�J���]^TW`b]�[lJ#v¢�¤V?j�RWQ5[�J�X?J�j�guV?`HQbvHc+]^Qbv°c�RWI+tbTSR �bJ#v°�¤VYj�cfe=I�g;VYTWR_Z
g;VY`bQbvHc#Ä

��������� � �­\bKMUWI�L`K�p
r Q�VYjxvwJ�j$[�V�c�`HI�I�]Yj�RWÂ�J\[�EHJ�J��;J/Z�[lcCVY�d[�EHJ�tHjlVYX?jl]YI V?Q�[lEHJP]Yj�jx]µewc�Ì ¶ JP`bc�J\[lEHJ�VYt;J�jx]�[lVYjxc Ñ QbRSV?Q]YQbv�r Q?[lJ�jxcfJ/Z�[lRSV?QdÄkDFEHJ#c�J�VYt;J�jx]�[�V?jlcF]Yj�JP`bc�J#v%g=e�[�EHJ�]Yj�jx]µe�j�J#XYRWVYQ·]^Qb]YTSewc�RWcCRS[lc�J�TS�nÄ
� ª�£¤ ;ªÅ� �CJ#Z#]^`bc�JF[�EHJPcfJ�[$VY�"c�RWI+tbTSJ!j�J#XYRWVYQbc-R_cÅQbV^[$Z�TSV5cfJ/v�`HQbvwJ#j Ñ QbRSV?Q}À��-ÃaÌ ¶ J�QHJ#J#v+[lEHJ\V��?J�j��]YtHtHjlVµ�wRSI�]�[lJ Ñ QHRSV?Q°À �-Ã�Ä$DFEHRWcFV��?J�j��­]YtHtHjlVµ�wRSI�]�[lJ�VYt;J�jx]�[lVYjFj�J#TSRWJ#cCV?Q([lEHJ��¤VYTWTSV ¶ RWQHX+VYt;J�jx]�[lRSV?Qbc�Ê

Ë � 
�N���� ��� 
�� N���� � 5 � ��� � 9 
 �!
�� : N��#"%$ 9 ���&��� : �
Ë(' B*) � �,+ B 2 �M5 ��� � 9 ' �-+ : B/.1032 9 ) � 2 � ' U4+ : �DFEbJ%V?tuJ#jl]^[�V?j Ñ QHRSV?Q¦]YTSTWV ¶ c�`bc+[�V°c�`HI�I�]Yj�RWÂ�J·]YZ#ZaJ/c�c+jlJ�XYRWVYQuc�]YTSV?QHX}[lEHJÐZaV?Q?[lj�V?T �uV ¶ V^�![�EHJ

tbj�V?XYjx]^I·Ä
¸ ª;�#©5���#©=�^�/£¤ �ª9� r Q5[�J#jlc�J#Za[�RWVYQ�RWck]YQ�RWQ5[�J�jlQb]YT5V?tuJ#jl]^[�V?j²[lEb]�[9R_c�Ja�H]YZa[-RWQ�[�EHJ�c�Ja[kV^��cfRWI�tHTSJFjlJ�X?RSV?Qbc�Ä �J�ZaV?I�tH`w[�JP[lEHJURSQ5[lJ�jxcfJ/Z�[�RWVYQ%V^� ��cfRWI�tHTWJPjlJ�X?RSV?QbcCg=e(`bc�RSQbX�[lEHJ��¤VYTWTWV ¶ RSQHX+VYt;J�jx]�[lRSV?Qbc#Ê

Ë � 
�N����5� � 
 � N�� � � 5 � �#"%$ 9 
 �

 � : N1�5�6� 9 � �-� � : �
Ë(' B7) � �8+ B 2 �a5 ��B%T_ZaI 9 ) � 2 : � ¶ EHJ#j�J�� 5 ' B7)C= ? 5 + B 219 ? ¶ RS[�E 9 = ? � 9 ? :lÌ5]�cfV?TS`w[lRSV?QV^��[�EHJ�vHRSV?tHEb]^Q5[lRSQHJ�TWRSQbJ#]^j�J/h5`b]�[lRSV?Q ' B()C= 5 + B 219 Ä

r Q5[lJ�jxcfJ/Z�[�RWVYQ�J�Qb]YgHTWJ#cF`bcF[lV+[�J#cf[�[�EbJ�vwJ�t;J�QbvHJ�QbZ�JUguJ�[ ¶ J#J�Q%[ ¶ V+jlJ�XYRWVYQuc$VY��[lEHJ�cl]^I�JU]^jljl]µe?Ä
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r Q VYjxvwJ�j�[�V¦t;VYRWQ?[·VY`H[�[lEHJ  ¢]Ys ZajlRS[�J�jlRWVYQdÌ ¶ J�`bcfJ¢]�Z�TW]?c�c�R_Z�]^T�]^gucn[ljl]?Z�[�RWVYQ J�QbZ�VY`HQ5[�J#j�J/v¼RWQ
vHJ�t;J�QbvwJ#QbZaJ$]^Qb]YTSewc�RWc 
 Ò?���­Ä�DFEbRWc"R_c"[lEHJÅvwJ#tuJ#QbvwJ#QbZaJÅvHRWcf[l]YQbZaJ?Ä²DFEHJÅvwJ#tuJ#QbvwJ#QbZaJÅvHRWcf[l]YQbZaJkg;Ja[ ¶ J�J#Q
RS[�J#jl]^[�RWVYQbc"P¦]^Qbv P ��R_c�vwJ��bQHJ#v¼]?c�[�EbJ}vwRS�;J#j�J#QbZaJ 2 9 P �	P � : 5 P ��U8PuÄ� ¼R�[lE¼[�EbJ½EHJ�TWt�V^��[�EbRWc
]Ygbcf[�jx]YZ�[lRSV?QdÌ ¶ J�I�]µe�cl]��¤J#TSe�vHJa[�J#j�I�RWQHJ·R���]^Q¦VwZ�Za`bj�jlJ�QbZ�J�VY�P]YQ�]^jljx]µe�R_c�Ja�wJ/Za`w[lJ#v�guJ��¤VYjlJ%]YQ
VY[�EHJ#jFVYQHJ?Ä-DFEbJ  ¢]Ys ZajlRS[�J�jlRWVYQ(g;Ja[ ¶ J�J#Q%] � !��2��� � 9 P�:Å]YQbv(] 	�����' � 9 L�:9R_c�c�]^[�R_c �bJ/v�RS� � 9 P�:9RWcJ��wJ#Za`H[�J#v�g;Ja�¤VYjlJ � 9 L�:Å]^Qbv([�EHJ�]?Z�Z�J#clcFj�J#XYRWVYQbcCV^� � 9 P�:$]YQbv � 9 L�:ÅEu]µ�YJ�ZaVYI�I�VYQ%J�TWJ�I�J#Q?[xc�ÄD�V�I�J#]?cf`bj�J�[lEHJ\t;J�j��¤VYjlI�]^QbZ�J�V^�"[lEHJ  �]?s ZajlR�[lJ�jlRSV?QdÌ ¶ J\Eu]µ�YJ\Z�VYI�tb]^jlJ#v+RS[ ¶ RS[�E�]�cf[l]^QuvH]^jxv
cf[�jx]�[lJ�X?eYÌ ¶ EHR_ZxE�ZaVYQucfR_cn[xc-RSQ�cl]µ�=RSQHX�]^TWTw[lEHJ�I�V=vHR �bJ/v+�µ]Yj�R_]^gbTSJ/c-g5e�[�jlJ#]�[lRSQbX�]Yj�jx]µewc�]?c9]�[lVYI�c#Ì^V��YJ#j
c�VYI�J�Ja�H]YI+tbTSJ/c�Ä9o=`HtbtuV5cfJ � Ì���Ìb]YQbv _ ]^jlJUvwJ#Z�TW]Yj�J/v�]?c���� ' =<����� ' =b�­vwRWI�J�Qbc�RWVYQb]YTd]^jljl]µewc#Ì
	]���� ' =Ð�YJ#Za[�V?j#Ìw]^Quv�[lEHJUtHjlVYXYjx]^I�c
� � Ì�� b Ì����^Ìu]^Qbv�����]Yj�J�gH`bRSTS[�g=e�[�EHJ��¤V?TSTWV ¶ RWQHX��¤V?j�I�`HT_]YcFRWQ¶ EbRWZxE�������� ' =�Ê
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p�Za[�`b]YTSTWeYÌ,� Z�]^Q�guJ%TWJ#clc�[lEb]^Q�[�EHJ%Eb]^TS�\VY�-��� ' =¦RSQ�j�J/]^TCJa�H]^I�tHTWJ#c#Ä¢D�]YgHTSJ���c�EHV ¶ c�`bc�[�Eb]^[#Ì�¤V?jUZaJ�j�[l]YRSQ�ZaVwvwJ#c#Ì�[�EbJ  ¢]Ys ZajlRS[�J�jlRWVYQ}Z#]^Q}jlJ#vH`bZaJ�vwjx]^I�]�[lRWZ#]^TWTSe%[�EbJ+I�J#I+V?j�e·jlJ#h5`HRWj�J#I�J�Q5[#Ä�r­[
]µ�?VYR_vHc9c�VYI�J�`bc�J�TWJ#clcÅcf[�V?jl]YXYJ/c9]^Qbv+[lEHJ�Q�j�J/vw`bZ�J#ck[lEHJ!c�RWÂ�J#cÅV^�²vwJ/ZaT_]^jx]�[lRSV?Qbc9vw`HjlRWQHX�[lEHJ!vwJ#j�RW��]�[lRS�?J
Z�VwvwJ�XYJ�QbJ�jx]�[�RWVYQ�g=e(p\��Ä

D�]^gHTWJU{HÄáKwÊÅÁ$VYI�tb]Yj�R_cfV?Q  ¢]Ys &Yo5[l]YQbvH]Yjlv
.0/21435/5687:9 ;5<>=0?�14@�A2?2BDCD64/06DEF<D18G H4I472JF?D/%1>@�;4E21>/06D30?29

o5[l]YQbvH]^jxv  ¢]Ys o5[l]YQbvH]^jxv  ¢]Ys
� � ��� ' = � � �
� b ��� ' = b K � b K� � ��� ' = � K � � K� � ��� ' = � � � � � � �
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DFEbRWcU]Yj�jx]µeÐj�J#XYRWVYQ�]^Qb]YTSewc�RWcPjlJ�TWe5RWQHX·VYQ¢ZaV?Qbc�J�jl�µ]^[�RW�YJ�]^tHtbj�Vµ�wRWI�]^[�RWVYQbcP]^TWTWV ¶ c!`uc�[�V·jlJ#vw`bZ�J�[�EHJ
Z�V?cf[�VY�!]YvµmnV?RSQ5[�ZaVwvwJ%RSQ�[�J#j�I�c+V^��I�J�I�V?j�e°jlJ#h5`HRWj�J#I�J�Q5[#Ä 	�V ¶ J��?J�j/Ì�[�EHJ  �]?s�Z�j�RS[�J#j�RWVYQ�`ucfJ/v
EbJ�jlJYÌHc�VYI�Ja[lRSI�J#c\Z�]^`ucfJ/cÅ[lV�c�]µ�?J!`ucfJ#TSJ/c�c�cf[�V?jl]YXYJYÄ �-�=[ljl]�RWQw�¤VYjlI�]�[lRSV?QbcFZ�]^Q·g;JU`bc�J#v·cf`uZxE%]?cF[�EHJ
vHJa[�J/Z�[lRSV?Q�VY��QHV?Q�TWRWQHJ#]YjF�¤VYjlI�cFVY��J��wtHj�J/c�c�RWVYQbc$RSQ%[lEHJUtHjlVYXYjx]^I·Ä
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�kQ=�=RWj�V?QHI�J�Q5[l]YT²Æ·VwvwJ�TWRSQbX�Á$J#Q5[�J�j

~\]�[lRSV?Qb]^T�Á$J#Q5[�J�jxc$�¤VYj �kQ=�=RWj�V?QHI�J�Q5[l]YTdikj�J/vwR_Z�[�RWVYQ &�~\i$KwÌ   �PÌus�V=V?I K �=Ó=Ìw~PÙ\p\p
|YK � ��p\`w[�E½s�v

ÁC]YI+tÐo=tHjlRWQHX?c#ÌbÆÐ�yK��5ÓµÒ5�HÌ Ñ owp
p�vµmnV?RSQ5[�I�V=vHJ�T_cP]Yj�J�[�EHJ+gb]Yc�R_c��¤V?j!��]^jlR_]�[�RWVYQu]^T�vb]�[l]�]YclcfRWI�RST_]�[lRSV?Q½g;V^[�E�RSQ�I�Ja[�J#VYjlVYTWVYX?e�]^Quv

VwZ�J#]^QbVYXYjx]^tbE5e?Ä!o=RWQbZaJ�[�EHJ/cfJ�]^tbtHTSR_Z�]^[�RWVYQbc\j�J/h5`HRSjlJ�](TSVY[!VY�ÅZaVYI�tH`H[l]�[lRSV?Qb]^T�t;V ¶ J#j!]^Quv½I�J�I�VYjleYÌ
RWQ�[lEHJ%tb]Ycf[��¤J ¶ eYJ/]^jxc�I�]^Q=e¢I�V=vHJ�T_c�Eu]µ�YJ(g;J�J#Q�vwJ#�YJ#TSV?tuJ/v¢�¤VYj�vwR_cn[lj�RWgH`w[lJ#v�I�J#I+V?j�e¢tb]Yjl]YTSTWJ�T
Z�VYI�tH`w[lJ�jxc�Ä� �J ¶ RWTWT$tHjlJ#c�J�Q5[�[lEHJ(I�J�[�EHVwvwV?TSV?XYe�`bcfJ/v�]�[+~PÁ �9i [�V�vHJ�jlRS�?J�[�EHJ·]YvµmnV?RSQ5[�VY��[�EHJ
tu]^jx]^TWTSJ#T�c�t;J#Z�[ljl]YT"I�V=vHJ�T ¶ EHR_ZxE ¶ ]?c ¶ j�RS[f[lJ�Q·`bc�RSQHX�]+I�J#clc�]YXYJPtb]Yclc�RSQHX+TWRSgHjx]^jleYÄ �J ¶ RWTWT�vHJ#clZajlRSg;J½[lEHJ�RWI�tb]YZa[%VY�U[�EHJ�tb]Yjl]YTSTWJ�TWRWc�I RSQ [�EHJ¢ZaVwvwJ�VYQ¼[lEHJ¢vwJ�jlRS��]^[�RWVYQ VY��[�EHJ
]?vµmnVYRWQ5[�]^Qbv�cfEbV ¶ EHV ¶ [lVÐVYgw[x]^RWQ}[lEHJ�]Yv�mnVYRWQ?[UVY�C]·ZaVwvwJ�ZaV?Q5[l]^RWQHRWQHX·Ja�wtHTWRWZ�R�[UI�J#clcl]^XYJ+tb]?c�c�RSQbX
RWQbcf[�jl`bZ�[lRSV?Qbc#Ì?RWQbZaTW`bvwRWQHX�tuV?RSQ5[Å[lV�t;VYRWQ5[CZaV?I�I�`HQHR_Z�]^[�RWVYQbc$]^Qbv�XYjlVY`Ht�V?jÅXYTWVYgu]^TuZ�VYI�I�`bQHRWZ#]�[lRSV?Qbc�Ä �J ¶ RWTST�[lEHJ�Q c�EHV ¶ EHV ¶ [lEHJ}]^`H[�VYI�]^[�R_Z%vHR���J�jlJ�Q5[�R_]�[lRSV?Q¦[�V=VYT!ÙPvwewclcfO#JÐZ�]^Q�g;JÐ`bc�J#v��¤VYj�[lEb]�[
tb`Hj�t;V?c�JYÄkq�RWQb]^TWTSe?Ì ¶ J ¶ RWTWTdXYRW�YJ�cfV?I�JP��]YTSR_vH]�[lRSV?Q�jlJ#c�`HTS[lcFVY��[lEHJ�vwJ�jlRW�YJ#v�ZaVwvwJ?Ä

� ��� � ���������·��
9�������
p�v�mnVYRWQ?[·I�VwvwJ�T_c·]^jlJ½[�EbJ�gb]?cfR_c(�¤VYj·��]^jlRW]^[�RWVYQb]YT!vH]^[l]¦]YclcfRWI�RST_]�[lRSV?Q guVY[�E RSQ I+J�[�J#VYjlVYTWVYXYe�]^Quv
VwZ�J#]^QbVYXYjx]^tbE5e?Ä �$`H[#ÌC`HQ5[�RWTF[�EHJ·jlJ#ZaJ#Q5[+e?J#]^jxc#Ìk�µ]Yj�R_]�[lRSV?Qb]^TFvH]^[l]�]YclcfRWI�RST_]�[lRSV?Q�]^TWXYV?j�RS[�EbI�c�Eb]µ�?J
QbV^[�g;J�J�QÐ`ucfJ/v�V?tuJ#jl]^[�RWVYQb]YTSTWe�g;J#Z#]^`bc�JUV^�-R�[xc\Z�VYI�tH`w[x]�[�RWVYQu]^T²Z�V?cf[#ÄÅr Q%[lEHJ�tb]?cn[��¤J ¶ e?J#]YjlcFI�]^Q=e
I�VwvwJ#TWcÅEb]µ�YJ�g;J�J#Q(vwJ��?J�TWVYt;J#v+�¤V?j$vwR_cn[lj�RWgH`w[lJ#v�I�J#I+V?j�e�tb]^jx]^TWTWJ�TbZ�VYI�tH`w[lJ�jxc 
W�#�wÌ={Y���­ÄÅÙ!`HjÅ]YRSIÚRWQ
[lEHR_cktb]^t;J�jÅRWc-[lV�cfEbV ¶ EHV ¶ [�VUV?gw[l]YRSQ+[�EbJ\]YvµmnV?RSQ5[9VY��]UZ�V=vHJ�ZaVYQ5[x]^RWQHRSQbXPJ��wtHTSR_ZaRS[9I�J#clc�]YXYJFtb]?c�c�RSQbX
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RWQbcf[�jl`bZ�[lRSV?Qbc#Ì?RWQbZaTW`bvwRWQHX�tuV?RSQ5[Å[lV�t;VYRWQ5[CZaV?I�I�`HQHR_Z�]^[�RWVYQbc$]^Qbv�XYjlVY`Ht�V?jÅXYTWVYgu]^TuZ�VYI�I�`bQHRWZ#]�[lRSV?Qbc�Ä
DFEbJÐj�J/cf`HTS[lc(tHjlJ#c�J�Q5[�J/v�EbJ�jlJ½Z�]^Q�g;J}]^tbtHTSRWJ#v¦[lV�]^Q=e�Z�VwvwJ ¶ jlR�[�[�J�Q�`bc�RWQHX�]¢I�J#clc�]YXYJ·tb]?c�c�RSQbX
TWRWgHjl]Yj�e�c�`bZxE·]Yc�ÆÐi9r$V?j�]�I�]?ZxEHRSQbJ�vHJ�t;J�QbvwJ#Q5[�TSRWgHjx]^jle(cf`uZxE%]?c�o 	!Æ �$Æ¢Ä
�9]Yj�R_]�[lRSV?Qb]^T^vH]^[l]�]?c�c�RSI�RWTW]^[�RWVYQUZaV?Qbc�RWcf[lc�VY�=I�RWQHRWI+RWÂ�RWQHXF[lEHJÅvwR_c�Z�j�J#tb]^QuZae�g;Ja[ ¶ J�J#QUVYgbc�J�jl��]�[�RWVYQuc

VY�²[lEHJ�]�[lI+V5cftbEHJ�jlJ�VYj�V^��[�EHJUVwZ�J#]^Q·]^Quv([lEHJ�c�VYTW`w[�RWVYQ%V^��[�EHJUI�VwvwJ�Td�¤VYj�]+tuJ#j�RWVwv%V^�²[lRSI�J ¶ EbJ�jlJ
V?gbc�J�jl�µ]^[�RWVYQbc�]^jlJ$]µ��]YRST_]^gHTWJYÄ�r Q�V?jlvHJ�j�[�VPtuJ#jf�¤V?j�IÈ[lEHJFI�RSQHRWI�RSÂ/]�[lRSV?QdÌ ¶ J$QHJ#J#v�[�EHJFX?jl]?vwRSJ#Q5[�V^�u[�EHJ
Z�V?cf[!�¤`bQbZ�[lRSV?Q ¶ EHR_ZxE�I+J/]Yc�`HjlJ#c\[�EHR_cUvwR_c�Z�j�J#tb]^QbZ�eYÌ;[�EbJ�]?vµmnVYRWQ5[UI+VwvwJ#T-RWc�`bc�J#v}�¤VYjP[lEb]�[UtH`Hjlt;V?c�J
 {?|��ÏÄ

p vwJ#clZajlRWtw[�RWVYQ�VY�"[�EHJP~PÁ �9i�XYTWVYgb]YTuc�tuJ/Z�[�jx]^TuI�V=vHJ�T ¶ EHRWZxE ¶ ]?c9`bc�J#v�RWQ�[lEHRWcCJ��=t;J�jlRWI+J#Q5[$Z�]YQ
g;J+�¤VY`HQuv}RWQ 
 Ò5K��ÏÄ�DFEHJ�tb]^jx]^TWTWJ�T-�YJ#jlc�RSV?Q½V^�$[�EHJ�I�VwvwJ�T9vHJ#clZajlRSg;J#v�RSQ�
 Ò?���9R_c ¶ j�RS[f[lJ�Q�RSQ¢qHV?jf[ljl]YQ
Ó?Ó=Ìb[�EHJ+ZaVYI�I�`HQHR_Z�]�[lRSV?Q½cf`bgHj�V?`w[�RWQHJ/c�Eb]µ�?JUguJ#J�Q½J#QbZ�]Ytbcf`bTW]^[�J#v%�¤V?j\t;VYj�[l]YgHRSTWRS[ne�jlJ#]?cfV?Qbc�]^QuvÐ]^jlJ
]µ��]YRST_]^gHTWJ�RSQ¢[ ¶ VÐ�YJ#jlc�RWVYQbc�`bc�RWQHX�ÆÐikr�V?j�o 	!Æ �ÅÆ¢Ä-DFEHJ(ZaVwvwJ�`ucfJ/c �FÉ²pPo¢]^Qbv¢q-q-D TWRWgHjl]Yj�RWJ#c
]YQbv¢]^tHtbj�Vµ�wRWI�]^[�J#TSe½{ ����� ��TWRSQbJ#cUVY�FZ�V=vHJ�Eb]µ�YJ�[�VÐg;J(vwRS�;J#j�J#Q5[�R_]�[�J/v"Ä(DFEHJ�Z�`Hj�jlJ�Q5[�V?tuJ#jl]^[�RWVYQb]YT
jlJ#c�VYTW`w[lRSV?Q(R_c�D��/K^� ¶ RS[�E½K^�+TWJ��YJ#TWc#ÄkD�]YgHTWJPÒuÄ {�XYRW�YJ/c$[ne5tbRWZ#]^T"��]^TW`HJ#cFVY��[lEHJUQ=`HI�g;J�j�VY��vwJ#XYjlJ�J/c$VY�
�¤jlJ�J/vwVYI Àñ]YZa[�RW�YJ���]^jlRW]YgHTSJ/clÃ9I�J�I�VYjle�]^Qbv%ZaV?I�tH`w[l]^[�RWVYQb]YT�j�J/h?`bRSjlJ�I�J�Q5[xcÅ�¤V?jC[�Eb]^[FjlJ#c�VYTW`w[lRSV?Q�]^Quv
VY[�EHJ#j�j�J/cfV?TS`H[�RWVYQbcFVY��RWQ5[�J�jlJ#cf[#ÄCDFEHR_cF[l]YgHTSJ�c�EHV ¶ cC[lEHJ�c�RSÂ#JUV^��[�EHJ�tbj�V?gHTSJ#I [lV�guJ�c�VYTW�YJ/v%]YQbv�[�EHJ
QbJ#ZaJ/c�c�RS[ne�V^��`bcfRWQHX�tb]Yjl]YTSTWJ�Tdc�`Ht;J�jxZaVYI�tH`H[�J�jxc#Ä

owtuJ/Z�[�jx]^Td[�jl`HQbZ�]^[�RWVYQ D��?K D��µÓ � D�KY|^Ò D�{YÒ �
�kJ#jf[lRWZ#]^TdjlJ#c�VYTW`w[lRSV?Q K^� {?K Ò5� �^Ò
MPjlR_v%c�RWÂ�J �#�5Kµ�H�^Ò |w�µKµ�bKY|Y� Ó^�Y���H{?�^Ò � �?K^Ò^�b|w�µK
p�Za[�RW�YJ��9]Yj�R_]^gHTWJ#c Ò=|Y|��H�/� {(Ó��^Ò%��Ò5� �/K�|^�?� �YÒ � KY�+�=Ó=���?|^Ò
i9j�VwZaJ/c�c�VYjxc K^� �/KY� Ò?� � |H�/K
ÆÐJ�I�VYjle�&�ikjlVwZ^Ä�ÀñÆ·g;Ã � �#� KY� |^�
i�J#jf�¤V?j�I�]^QuZaJ#c�ÀÏM �bVYtbcxÃ �?ÄS� Ó=Ä Ó KY� Ò5K

D�]^gbTSJ·ÒbÄ {HÊ·s�J/h?`bRSjlJ�I�J�Q5[xc�]^Qbv�tuJ#jf�¤V?j�I�]YQbZaJ/c�VY�\[lEHJ½~PÁ �9i X?TSV?gb]^T�c�tuJ/Z�[�jx]^T�I�VwvwJ#T�VYQ Á$jl]µe
D�{ �-� �����bÄ

� � � �¬�P "������� ����	 �%	���	�� ��� ��
C���%�

DFEbJ�]?vµmnVYRWQ5[�V^��[�EHJ¢ZaV?I+tb`w[l]^[�RWVYQb]YT!tb]Yjf[xc(VY��]�tu]^jx]^TWTSJ#TPZ�V=vHJ�]Yj�J½V?gw[l]YRSQbJ#v `ucfRWQHX�[lEHJ°c�]YI�J
[lJ#ZxEHQbRWh5`HJ/c9]YckRWQ�]UcfJ/h5`HJ�Q5[�R_]^TuZaVwvwJYÄ�r Q�[�EbRWc$cfJ/Z�[�RWVYQ ¶ J ¶ RSTWTbc�EHV ¶ EHV ¶ [lV�[�jx]^Qbc�t;V?c�J$[lEHJ�tb]Yjl]YTSTWJ�T
RWQbcf[�jl`bZ�[lRSV?Qbc�]�ZaVwvwJ�I�]µe(ZaV?Q5[l]^RWQdÄ

�C�*§��	� ��LQFHDJI I�L¨�­LJFHDJI/P[LQTST�O�D�FHP[UWIMF LQD
DFEbJ}cfRWI�tHTWJ#cf[(�¤`HQbZa[�RWVYQ ]�tb]^jx]^TWTWJ�T\Z�V=vHJ}I�]µe�`bc�J}R_c(c�J�QuvwRSQbX�]�vH]^[l]¢�¤jlVYI VYQbJ}tHjlVwZaJ#clc�VYj�[�V
]YQHV^[lEHJ�j/Ä-Á$V?Qbc�RWvwJ#jÅ]UZaVwvwJ�RWQ ¶ EHR_ZxE�tHjlV=Z�J#clcfV?jkp cfJ#QbvHc-[lEHJ���]^TW`HJ�VY�u[lEHJ���]^jlR_]^gHTWJ8��[lVUtHj�VwZ�J#clcfV?j� ¶ EHRWZxE·jlJ#Z�J�RW�YJ#cCRS[�RSQ%[lEHJU��]^jlRW]YgHTSJ>��Ì=[�EHR_c�I�]µe�g;J ¶ j�RS[f[lJ�QÐ]Yc#Ê
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i9j�VwZaJ/c�c�VYj�p ikj�VwZ�J#clcfV?j �
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r QÐ]+I�VYjlJPZ�VYQbZ�RWc�JP�¤VYjlI·Ì ¶ J�Z#]^Q·]^T_cfV ¶ j�RS[�J?Ê
���	��
A�!��� ��

¶ EbJ�jlJ�[�EbJPgbjl]?ZxÎYJa[lJ#v�TWJa[�[�J�jFjlJ�tHjlJ#c�J�Q5[xck[�EbJPtbj�VwZaJ/c�c�VYj ¶ EHR_ZxE(V ¶ QbcÅ[�EHJP��]^jlRW]YgHTWJYÄ-DFEHJP]?vµmnVYRWQ5[CVY�
[lEHR_c�VYt;J�jx]�[lRSV?Q ¶ VY`HT_v(g;JYÊ
��� ��
A�!��� ��
A�!���	��

DFEbRWcFI�J#]YQbcC[�EbJP��]YTS`HJ�VY� ���	��
�Eu]YcC[�V�g;JUcfJ#Q?[F�¤jlVYI tbj�VwZaJ/c�c�VYj���[lV+tbj�VwZaJ/c�c�VYjFpÈ]^Quv�]?vHvwJ#v([�V
��� ��
;Ä=DFEbRWcFX?RS�?J#cC[�EbJ�ZaVwvwJYÊ

i9j�VwZaJ/c�c�VYj�p ikj�VwZ�J#clcfV?j��
� '�(��)�2" � ;*���	��B ��' (��)�2"���; (��	�#B
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DFEbJ�]YvµmnV?RSQ5[�VY�kc�J�QuvwRSQbX�[�EHJ���]YTS`HJ�V^�9]���]^jlRW]YgHTSJ��¤jlVYI VYQHJ�tHj�VwZ�J#clcfV?j$[lV(]^QbV^[�EbJ�j�R_cF[�V�cfJ#Qbv%[�EHJ
��]YTS`HJ�V^�k[�EbJ�]Yv�mnVYRWQ?[PV^�k[lEHRWc!��]^jlRW]YgHTWJURSQÐ[lEHJ�VY[�EHJ#jPvHRSjlJ#Za[�RWVYQdÄ!ÆÐVYjlJUtHj�J/ZaR_cfJ#TSe?Ìb[lEHJ�]?vµmnVYRWQ5[!VY�k]
!��-�#�)� 
���RWQbcn[lj�`uZ�[�RWVYQ¢R_c�] 9#�#" '½V^�C[�EHJ(cl]^I�J���]^jlRW]YgHTWJ·À1R�� ¶ J�]^tHtbTSe}[�EHJ�`ucf`b]YT9jl`HTSJ�VY�CÎ?J�J#tHRSQbX
[lEHJPQb]^I�J\VY�²]���]^jlR_]^gHTWJ��¤V?j$RS[lcF]Yv�mnVYRWQ?[F]^Qbv�XYRW�5RWQHX+]^QHVY[�EHJ#jÅQb]YI+J![�V�[�EHJPRWQHR�[lRW]YTu��]Yj�R_]^gHTWJ/Ãk[�V�[�EHJ
cl]^I�J�tbj�VwZaJ/c�c�VYj/Ä\DFEHJ+]YvµmnV?RSQ5[\VY�$] 9#�#"�'(RWQbcf[�jl`bZ�[lRSV?Q½RWcP] !��-�#�-� 
���RWQbcf[�jl`bZ�[lRSV?Q·�¤j�V?I [�EHJ�c�]YI�J
tbj�VwZaJ/c�c�VYjF]^Quv([lEHJU]YvHvHR�[lRSV?Q%VY�²[lEHJUj�J/ZaJ#RS�?J#v��µ]YTS`bJ![lV�[�EHJU��]Yj�R_]^gHTWJ ¶ EHRWZxE ¶ ]YcFc�J�Q5[#Ä

�C�*§��*§ efK�LQO]� P[LQTST�O�D�F�P[UYIMFHLQD�p
 �J�Z�]^Q�]^T_cfV%vwJa[lJ�jlI�RSQHJ�[�EbJ+]?vµmnVYRWQ5[PV?tuJ#jl]^[�RWVYQbcPZaV?j�jlJ#c�tuV?QbvwRWQHX�[lV([lEHJ�`ucf`b]YT-XYjlVY`Ht½Z�VYI�I�`HQbR��
Z#]�[lRSV?QbcC[�Eb]^[�I�]µe(guJU`bc�J#v%RWQÐ]�tu]^jx]^TWTSJ#T�Z�VwvwJYÊkgHjlV?]?vHZ�]?cn[/Ì=j�J/vw`bZ�[lRSV?QdÌHclZ�]�[�[�J#jF]YQbv%X?]^[�EHJ#j#Ä

Á$V?QbcfR_vwJ#j-]PZaVwvwJ ¶ EHR_ZxE�Z�VYQ5[l]YRSQuc�]!jlJ#vw`bZa[�RWVYQ�VYt;J�jx]�[�RWVYQ²Ì�RñÄ JYÄ�J#]?ZxE�tHjlVwZaJ#clc�VYj²V ¶ Quc�]!��]^jlRW]YgHTWJ
��Ìk]^TWT9[lEHV?c�J���]^TW`HJ/c�Eb]µ�?J�[�V}g;J�Z�VYI�gHRSQbJ#v"Ì�[�EbJ(jlJ#c�`HT�[�guJ#RSQHX�cn[lVYjlJ#v¢VYQ°V?QHJ�tHjlVwZaJ/c�c�VYj ��?YÄ}r Q
c�`bZxE%]�Z�V=vHJYÌwJ#]?ZxE(tHjlVwZaJ/c�c�VYj
� � ¶ VY`HT_v(Z�VYI�tH`w[lJ!RS[lcFV ¶ Q ��Ì=[�EHJ#Q%]YTST�tHjlVwZaJ#clc�VYjxcÅZ�]YTST;[lEHJ�j�J/vw`bZaJ�¤`bQbZ�[lRSV?Q�]^Quv �bQb]YTSTWe�[�EHJ�tHj�VwZ�J#clcfV?j � ?�`bc�J#c�[�EHJ�j�J/cf`bT�[+V^��[�EbRWc+jlJ#vw`bZa[�RWVYQdÄ�qHV?j�J��w]YI�tHTSJ?Ì-[�EHJ
jlJ#vH`bZaJP�¤`HQbZa[�RWVYQÐZ�]YQ�g;J�]�cf`bI%Ê
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DFE=`bcÅRSQ�[lEHJ!]?vµmnVYRWQ5[$ZaVwvwJ � ? ¶ V?`HT_v�ZaVYI�tH`H[�J 9�À1]?vµmnVYRWQ5[$V^� � ? `bc�J#c 9YÃ�Ì5[�EHJ#Q�J#]?ZxE�tHj�VwZ�J#clcfV?j
¶ VY`bTWv�]YvHv([�EHR_cF��]^TW`HJPV^�>9U[lV�R�[xcFV ¶ Q ��]^Quv �bQu]^TWTSe�J/]YZxE�tbj�VwZaJ/c�c�VYj ¶ VY`HT_v�`bc�J�R�[xc8�½À1]?vµmnVYRWQ5[FVY�
Z�VYI�tH`w[lRSQbX0�HÃaÄ9DFEHJ�]YvµmnV?RSQ5[�V^�

	 ��'�
��#����9�
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 � 
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p\QHV^[lEHJ�j ¶ ]µe�VY�;V?gw[l]YRSQHRWQHX�[lEHJ�c�]YI�J�j�J/cf`HTS[ ¶ VY`HT_v+guJF[lV�ZaVYQucfR_vwJ�j-[lEb]�[$J#]YZxE+tHjlVwZaJ#clc�VYjkcfJ#QbvHc
RS[lc$��]^TW`HJPV^�)�+[�V � ? ¶ EHR_ZxE�t;J�j��¤VYjlI�cÅ[�EbJPc�`HI¬]^Qbv(`bc�J#c$R�[/Ä  �J�]^TWj�J/]Yvwe+Î=QHV ¶ EHV ¶ [�V�[�jx]^Qbc�t;V?c�J
]%c�RSQHX?TSJ�vH]^[l]�[�jx]^Qbc�I�RWclc�RSV?Q}]^Qbv}[�EbJ+jlJ#c�`HTS[URWcPJ#]?cfe·[lV·VYgw[x]^RWQdÄ �C`w[�[�EbRWcU]YtHtHjlV?]YZxE�cf`HtbtuV5cfJ/cP]
tu]^j�[�R_Za`HT_]^jCRSI�tHTWJ�I�J#Q?[x]�[lRSV?Q�VY�²[�EbJPjlJ#vH`bZaJPVYt;J�jx]�[lRSV?Q ¶ EHRWTSJ�VY[�EHJ#jlcF]^jlJ\t;V?clc�RSgHTWJ�À¤`bc�RWQHX+]+gHRWQb]Yj�e
[lj�J#J��¤VYj�J��w]YI�tHTSJµÃ�ÄCqHVYTWTWV ¶ RSQHX+[lEHJ�cl]^I�J�I+VwvwJ#TñÌ ¶ J�Z#]^QÐvwJ/vw`bZaJ�[lEHJ�]?vµmnVYRWQ5[�V^��[�EHJ�VY[�EHJ#j�`bc�`b]^T
X?j�V?`Ht(V?tuJ#jl]^[�RWVYQbc#Ì5[l]YgHTSJUÒuÄ Ò�X?RS�?J#c$[�EHJUjlJ#c�`HTS[lc#Ä

Ù!tuJ#jl]^[�RWVYQ �!RWj�J/Z�[PÁ$VwvwJ p�vµmnVYRWQ5[!Á$V=vHJ
owJ�Qbv 4��#"�' ; � 
���!���� B 	��-�$�)� 
��F;I:�
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owe5QuZxEHj�V?QHRWÂ#]�[lRSV?Q 4���"��
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D�]^gHTWJ�ÒbÄ ÒbÊkp�vµmnV?RSQ5[�V^�-I�J#clc�]YXYJPtb]Yclc�RSQHX+VYt;J�jx]�[lRSV?Qbc#Ä

Ù!QHJPRWQ?[lJ�jlJ#cf[�RWQHX+j�J/cf`HTS[�cfEHV ¶ Q�RSQ([�EHR_cC[l]YgHTWJ!R_c$[�Eb]^[C[lEHJUh5`b]^Q5[�RS[ne�V^��vH]�[x]�J��wZxEu]^QHX?J#v�g=e�[ ¶ V
X?RS�?J�Q�tHj�VwZ�J#clcfV?jlcCR_cC[�EHJ�cl]^I�J�RSQ%[lEHJ�vwRWj�J/Z�[�]^Qbv·]?vµmnVYRWQ5[�Z�VwvwJ#c#ÌwVYQHTWe�[lEHJ�vwRWj�J/Z�[�RWVYQ·ZxEb]YQHXYJ/c�Ä

� ��� ��� �
�#�a
C	����a��� �.������& 	 � �@��� � �
�C�����	� �2K�F IMFHD]^�I�j�\:P[L#N�\
DFEbJ�I�]^Q=`b]^T�vwJ��?J�TWVYtHI�J�Q5[�VY��[lEHJ�]?vµmnVYRWQ5[�V^�-[�EbJ�tHjlJ��=RWVY`bc��?J�jxcfRWVYQ%V^�-[lEHJ�I�VwvwJ�T²[�V=VYÎ·]^tHtbj�Vµ�wRS�
I�]^[�J�TWe�[ ¶ V�eYJ#]Yjlc#Ä-D²V�]µ�YV?RWv�[�EHR_c�TWVYQHX�]YQbv(J#j�jlVYjFtHjlVYQbJ![x]Yc�Î ¶ J�vHJ#ZaR_vwJ/v([lV�`bcfJ�[lEHJ�]^`H[�VYI�]^[�R_Z
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���������
	�����
���� ��������������	���������������	�� �����!�"�#
$�%���'&(���)����	��*����� K5Ó

vHR���J�jlJ�Q5[�R_]�[lRSV?Q�[�V=VYTwÙPvwewc�c�O�J 
S�/���ÏÌ�J#�YJ#Q�[�EHV?`HXYEURS[�Z#]^QHQHVY[²eYJ�[�tHjlVwvw`bZ�JÅ]YvµmnV?RSQ5[xcdV^�Htu]^jx]^TWTSJ#TYZaVwvwJ/c�Ä
owRSQbZ�JU]^TWTu[lEHJUZaV?I+I�`HQHR_Z�]^[�RWVYQbcCRWQ�[�EbJPI�VwvwJ#Td]^jlJ!J#QbZ�]Ytbcf`bTW]^[�J#v(RSQ·]�j�J#TW]^[�RW�YJ�TWe�cfI�]YTST"Q=`HI�guJ#jCVY�
c�`HgHjlVY`H[�RWQHJ#c#Ì²RS[�RWc�tuV5c�c�RSgbTSJ�[lV½ZajlJ#]�[lJ�I�]YQ=`b]^TWTSe}J�Q5[�jlRSJ/cP�¤VYjU[lEHJ#c�J�c�`HgHjlVY`w[lRSQHJ/c�RSQ¢[lEHJ�ÙPvwewclcfO#J
vb]�[l]%gb]?cfJ?Ä�DFEHR_cURSQH�¤VYjlI�]^[�RWVYQ¢]^TWTSV ¶ cP[lEHJ�c�e=cf[�J#I [lVÐtuJ#jf�¤V?j�I�]ÐZ�VYjlj�J/Z�[UvwJ�t;J�QuvwJ�QbZ�e�]YQb]^TWewcfR_c�Ä
DFEbJ�c�]YI�JUI+J�[�EHVwvwV?TSV?XYe�RWc\`bcfJ/v%[�V�tbj�V��=R_vwJURSQH�¤VYjlI�]^[�RWVYQÐ]^g;VY`H[�[�EHJ�TSRWgHjx]^jle(Z�]YTST_c��¤V?j ¶ EHR_ZxE ¶ J
vHVYQdÇ [\Eb]µ�?J�](cfV?`HjlZ�JUZaVwvwJYÄ�DFEHJ�]?vµmnVYRWQ5[lc\V^��[�EHJ+ZaVYI�I�`HQHR_Z�]�[lRSV?QÐcf`Hgbj�V?`w[�RWQHJ#c\]^Qbv%TWRSgHjx]^jle�Z#]^TWTWc
]Yj�J![�EbJ�QÐ]YvHvHJ#v%I�]^Q=`b]^TWTWe�RSQ%[�EbJ�ZaVwvwJUtHjlVwvw`bZaJ/v(g=e%ÙPvHe=clc�O�JYÄ

DFEHJUjlJ#c�`HTS[lc�tbj�J/cfJ#Q?[lJ#v�RSQ%[lEHRWc�tb]^t;J�j ¶ J�jlJ�VYgw[x]^RWQHJ#v%g=e(vwRS�;J#j�J#Q5[�R_]�[�RWQHX�]�c�RSI�tHTWR �uJ#v·�YJ#jlc�RWVYQ
VY�H[�EbJ$I�VwvwJ�T ¶ RS[�E+QHV\tbE5ewc�RWZ#c�Ä�DFEHJCI+VwvwJ#TwcfV?TS�?J#c²[�EHJFvwe=Qb]^I�R_Z�c�J#h5`b]^[�RWVYQbc�`bc�RSQbX!]PcfJ#I+RS�­RSI�tHTWRWZ�R�[
[lRSI�J�RSQ5[�J#XYjx]�[lRSV?Q½c�ZxEHJ#I�JYÄ!DFEbJ�Q=`HI�g;J�jPV^�ÅvHJ�XYjlJ�J/c�VY�k�¤j�J#J#vwV?I R_c\[�EHJ+c�]YI+J+]Yc\RSQ}[�EHJ+vwRW]Ygb]�[lRWZ
I�VwvwJ#Td]^Qbv·]^TWTWV ¶ cÅ[lV�tuJ#jf�¤V?j�I�c�RWXYQHR �uZ�]YQ5[FJ��wtuJ#j�RWI�J�Q5[lc#Ä

s�J/cfV?TS`w[lRSV?Q D��5Kµ�nK^� D���Ó���� {?K D�KY|^Ò^�­Ò?� D�{^Ò ��� �^Ò
~�V?Q·TSRWQHJ#]Yj�ZaVwvwJ � �/� KY� |Y�
ÉdRWQHJ/]^j�ÀÏÙPvHe=clc�O�J/Ã � K5Ó {?� �?{
p�vµmnV?RSQ5[�ÀÏÙPvHe=clc�O�J/Ã �?����� �?K���� |?Ó ��� K�ÒwÓ����
p�vµmnV?RSQ5[�ÀÏÙ!tH[�RWI+RWÂ�J/vbÃ � K5Ó {?� �?{

D�]^gbTSJ+ÒbÄá|wÊ�Æ·J�I�VYjle·j�J/h5`HRSjlJ�I�J#Q?[xc\RWQ°Æ·g�t;J�j�tHjlVwZaJ/c�c�VYj\�¤VYjP[�EHJ�Z�V=vHJ#cPXYJ#QHJ�jx]�[lJ#vÐg=e�ÙPvwewclcfO#J
]YQbv([�EHJ#Q%V?tw[�RWI�RSÂ#J#v%I�]^Q=`b]YTSTWeYÄ

ÙPvwewclcfO#J�tbj�Vwvw`bZ�J#c�]·qHV?jf[ljl]YQ¢ÓYÓ(c�VY`HjxZaJ�ZaVwvwJ+�¤VYjP[lEHJ�]YvµmnV?RSQ5[�gH`w[�g;J#Z#]^`bc�J�V^�$I�J#I+V?j�eÐjlJa�
h5`HRWjlJ�I�J�Q5[lc#ÌkRS[ ¶ ]Yc#Ìk]�[ �bjlcf[#ÌkRWI�tuV5c�c�RWgHTSJ�[�V�j�`bQ�[�Eu]�[+Z�VwvwJYÄ°D�]^gHTWJ(ÒuÄ |}cfEHV ¶ c�[�Eu]�[#ÌkJ#�YJ#Q°�¤VYj
]�TWV ¶ jlJ#c�VYTW`w[�RWVYQdÌ"RS[ ¶ V?`HT_v}jlJ#h5`HRWj�J�[�V=V%I�`bZxE�I�J�I�VYjleYÄ�DFEHJ�Ja�H]YI+RWQb]^[�RWVYQ}VY�$V?QHJ+c�`HgHjlVY`H[�RWQHJYÌ
[lEHJ�cf`Hgbj�V?`w[�RWQHJ�Z�VYI�tH`w[lRSQbX([lEHJ�QbVYQ½TWRSQbJ#]^j![�J#j�I�c!RSQ}[�EHJ�vwe=Qb]YI+R_Z�cPJ/h?`u]�[�RWVYQuc�Ì�cfEbV ¶ c�[lEb]�[P[�EHJ
]?vµmnVYRWQ5[PZ�V=vHJ�XYJ#QHJ�jx]�[lJ#v·g=e}ÙPvwewc�c�O�J�ZaVYQ5[x]^RWQbc\]YTSI�V?cf[P|�[�RWI+J/c\I�V?j�J�TSRWQHJ#c\[�Eu]^QÐ[lEHJ�QbVYQ½TWRSQbJ#]^j
c�`HgHjlVY`H[�RWQHJ�À1c�J�J�[x]^gHTWJUÒbÄ �?ÃaÄ$p I�VYjlJ�vwJa[x]^RWTSJ/v%Ja�H]^I�RWQb]�[lRSV?Q�VY��[lEHJ�ZaVwvwJ�cfEHV ¶ cC[lEb]�[�RS[!Z�VYQ5[l]YRSQbc
`bQHQHJ#Z�J#clc�]Yj�e�Z�VYI�tH`w[x]�[�RWVYQuc�]^Qbv%c�]µ�?J#cCI�]^Q=e���]^jlRW]YgHTWJ#c ¶ EHR_ZxE%]Yj�J�QHVY[FjlJa�­`bc�J#v(TW]^[�J�j�RWQ�[�EHJUtHjlV^�
X?jl]YI·Ä½r­[�R_c�QbJ#ZaJ/c�cl]^jle½[lV}jlJ�I�V��YJ�[lEHJ#c�J(TWRWQHJ#c�I�]^Q=`b]^TWTWeYÌ�[�EHR_c+]^TWI+V5cn[+j�J/vw`bZ�J#cU[lEHJ(Q=`HI�guJ#j�VY�
TWRWQHJ#c\g5e%]��1]YZa[�V?j�V^�-[ ¶ V�]^Qbv·jlJ#vw`uZaJ#c�[�EHJ�]YI�VY`HQ5[\VY��jlJ#h5`HRWj�J/v%I+J#I�VYjle�[�V(TSJ/c�c�[�Eb]YQ·[ ¶ RWZ�JU[�EHJ
I�J#I+V?j�e�`ucfJ/v�RWQ%[�EHJUQbVYQ%TSRWQHJ#]Yj�ZaVwvwJ?Ä

�C�����*§ ��U��HF�N]UWIMF LQD
p��¨[�J#j�j�J#I�V��5RWQHX�[�EHJ/cfJ�TWRSQbJ#c�]YQbv(RWQbc�J�j�[�RWQHX+[�EHJ�]?vµmnVYRWQ5[�V^��[�EHJ�Z�VYI�I�`HQbRWZ#]�[�RWVYQ·]^Quv(TWRSgbjl]Yj�e�c�`Hgw�
jlVY`H[�RWQHJ#c#Ì5[�EHJ�ZaVwvwJ�Z�]YQ(g;JP��]YTSR_vH]�[lJ#v"ÄkDFEHJ![l]YQHXYJ#Q5[CTWRSQbJ#]^jCI�VwvwJ�T"R_c$[�J#cf[�J/v�g=e�ZaV?I�tb]^jlRWc�VYQ ¶ RS[�E
] �uQHR�[lJ�vwRS�;J#j�J#QbZaJ�Z�VYI�tH`w[x]�[�RWVYQ�`bc�RWQHX�[�EHJ�QbVYQ�TSRWQHJ/]^j9I�VwvwJ�TÏÄ-D�]YgHTSJ�ÒuÄáÓPc�EHV ¶ c�[lEb]�[k[lEHJF[l]YQHXYJ#Q?[
TWRWQHJ#]YjUI+VwvwJ#T9R_c�ZaV?j�jlJ#Za[PX?RS�?J�Q�[�EHJ�tbj�J/ZaR_cfRWVYQ�V^�$[�EHJ�I�]?ZxEHRSQbJYÄ�DFEHJ�]?vµmnVYRWQ5[�RWcU��]YTSR_vH]�[lJ#v�`bc�RSQHX
[lEHJ��¤VYTWTWV ¶ RSQHX+tHjlVYt;J�j�[ne�Ê
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o=`bgHj�V?`w[�RWQHJ ~�`HI�guJ#j�V^�-TSRWQHJ#c
~\VYQ%TSRWQHJ#]Yj �#{=Ó
É²RSQHJ/]^jUÀÏÙPvHe=clc�O�J/Ã K^�?�
p�vµmnV?RSQ5[�ÀÏÙPvHe=clc�O�J/Ã �?K?K
p�vµmnV?RSQ5[�ÀÏÙ!tH[�RWI+RWÂ�J/vbÃ {^Ò5�

D�]^gHTWJ�ÒbÄ �HÊÅÁ$VwvwJ�ZaV?I+tbTSJ��=RS[ne�`bc�RWQHX(ÙPvwewc�c�O�JP�YJ#jlc�RSV?Q}�?Ä ���¤VYj�V?QHJUcf`bgHj�V?`w[�RWQHJ?Ä

¶ EbJ�jlJ �¦jlJ�tHjlJ#c�J�Q5[xcÅ[lEHJ�TWRSQbJ#]^jFI�VwvwJ�T�]^Qbv � d\[lEHJ�]Yv�mnVYRWQ?[�I�VwvwJ#TñÄ9DFEHR_cF[lJ#cf[ ¶ ]?c�ZaVYjljlJ#Z�[F`Ht%[�V
[lEHJ��#Ò^[lE(vwRWXYRS[F]^[Å[�EbJ\jlJ#c�VYTW`w[�RWVYQ�VY�²D��?K ¶ RS[�E·K^�UTWJ��?J�T_cÅRWQ5[�J#XYjx]�[�J/v�V��YJ#j$]���EHVY`Hjxc$tuJ#j�RWVwv ¶ EHR_ZxE
R_cFRWQ·]YXYjlJ�J#I+J#Q5[ ¶ RS[�E%[�EbJUtHj�J/ZaR_cfRWVYQ%V^��[�EHJ�Z�VYI�tH`w[lJ�j/Ä
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�������YÄ ��� �H� KwÄ ���?�?|Y�Y{Y�5|^�YÒ5K^{5|^|?Ó^|

�?Ä �-� �H� �YÄ ���?�H�/�Y{Y�YÒ?�b�#�^Ò=K��5Ó��
�?Ä �-� �Y{ �YÄ ��� ���?�H�#�5|^{5K^�Y�?�^{?Kw�
�?Ä �-� �?| �YÄ ��� ��� ���Y�b�#�YÒb�#�YÒH�µÓ��
�?Ä �-� �5Ó �YÄ ��� ��� ����� �H��Ó��H�/�w�/|^�
�?Ä �-� �Y� �HÄ �Y�?�Y�?�Y�^Ò �?|Y�Y{Y�5|�{5ÓYÓ

D�]^gHTWJ�ÒbÄ Ó=ÊkD�J#cf[�V^�²[lEHJUTWRSQHJ/]^j�I�VwvwJ�T$À1D��?K�� KY�?Ã ¶ R�[lE½K^��tHj�VwZ�J#clcfV?jlc#Ä

� ��� � ����
 �������a���
Ñ cfRWQHX}ÙPvwewclcfO#J�[lV ¶ j�RS[�J+[�EbJ�]YvµmnV?RSQ5[UV^�F]·Q5`bI+J#j�R_Z�]YT ¶ J/]�[�EbJ�j��¤VYjlJ#Z#]Ycf[PI�VwvwJ#TkRWcUQbV^[UeYJ�[P�¤`bTSTWe]Y`w[�V?I�]�[�R_Z^Ä o=VYI�J}cf[�J#tbc(Eu]µ�YJÐ[lV�guJ¢Z�]Yj�jlRWJ#v¦VY`w[%I�]^Q=`b]^TWTWe¦c�`bZxE ]Yc�[�EHJ¢vwJ/c�Z�j�RWtw[�RWVYQ¼VY�U[�EHJ
Z�VYI�I�`bQHRWZ#]�[lRSV?Q¢c�`HgHjlVY`H[�RWQHJ��¤VYj ¶ EHR_ZxE°[�EHJ%cfewcf[�J#I Z#]^QHQHVY[�t;J�j��¤VYjlI�[lEHJ�vwJ#tuJ#QbvwJ#QbZae¢]^Qb]YTSewc�RWc
]YQbv�[lEHJ$jlJ�I�V���]^T5V^�u`HQHQHJ/ZaJ#clcl]^jlePZ�VYI�tH`w[x]�[�RWVYQuc�]YQbv�cl]µ�5RWQHX!V^�H��]^jlRW]YgHTWJ#c#Ä�qHV?j²[lEHJFZaVYI�tH`H[l]�[lRSV?Qb]^T
tu]^j�[$V^�²[�EHJ�ZaVwvwJ?ÌHÙPvHe=clc�O�J!Z#]^Q�t;J�j��¤VYjlIÚ[�EbJPvwJ#tuJ#QbvwJ#QbZae�]YQb]^TWewcfR_c$]YQbv�Z#]^Q(jlJ�TWR_]^gHTWe�j�J#�YJ�jxc�J�[�EHJ
V?jlvHJ�j�VY�k[�EHJ�TSRWQHJ#c!]^QbvÐ[�jx]^Qbc�tuV5cfJUJ/]YZxEÐTWRSQbJYÌ ¶ EHRWZxE�]^jlJ��YJ#j�e�TSV?QHX(]^Quv·J�jlj�V?j�tHjlVYQHJU[x]Yc�Îwc�Ä�r­[PRWc
RWQ5[�J#j�J/cn[lRSQHX�[�V�QbV^[�J![�Eu]�[�ÙPvHe=clc�O�J�X?J�QHJ#jl]^[�J#c$ZaV?j�jlJ#Za[$Z�]YTST_ck[lV�[�EbJP]?vµmnVYRWQ5[$V^�"[lEHJ�ZaVYI�I�`HQHR_Z�]�[lRSV?Q
]YQbv�TSRWgHjx]^jle�cf`Hgbj�V?`w[�RWQHJ#c#ÌwVYQbTSe�[lEHJ�]Yv�mnVYRWQ?[\c�`HgHjlVY`H[�RWQHJ#cCEb]µ�?J![lV�guJUtHjlV��=RWvHJ#v"Ä

DFEHJ%]YvµmnV?RSQ5[�V?gw[l]YRSQbJ#v ¶ RS[�E�ÙPvwewclcfO#J�RWc+Za`HjljlJ�Q5[�TWe}g;J�RWQHX½`bc�J#v�[lV½[lJ#cf[�cfV?I�J�I�RSQHRWI�RSÂ/]�[lRSV?Q
]YTSX?VYjlR�[lEHI�c²RWQ�VYjxvwJ�j�[lVPRWI�tHTWJ�I�J�Q5[9]!�¤VY`Hj9vwRWI�J�Qbc�RWVYQb]YT5��]Yj�R_]�[lRSV?Qb]^TwvH]^[l]P]YclcfRWI�RST_]�[lRSV?Q�]^TWXYV?j�RS[�EbI%Ä
DFEbJ\]YvµmnV?RSQ5[CV^��[�EHJ!tHE=ewcfR_Z�cÅtb]YZxÎ�]^X?J#ckVY��[�EHJ!I+VwvwJ#TuEu]Yck[lV�g;J\RWQbZaTW`bvwJ/v�RSQ�[�EHR_c$Z�VwvwJYÌ=cfRWQbZ�J�[�EHJ/cfJ
c�`HgHjlVY`H[�RWQHJ#c�]^jlJ�TSV?QHX}]YQbv¢J��?VYTW�YJ�V^�¨[lJ�QdÌ$ÙPvHe=clc�O�J(c�EHVY`bTWv¢gHjlRWQHX½J��?J�Q�I�V?j�J�[lVÐ[�EbJ(tHjlVwZaJ#clc�VY�
vHJ��YJ#TSV?tHRWQHX�]^Qbv�[lJ#cf[�RWQHXU[�EbJ�RWj$]Yv�mnVYRWQ?[/Ä�r Q�[lEHJ!cl]^I�JF[lRSI�JYÌ=cf[�jx]�[�J#XYRWJ#c-�¤V?jÅcf[�VYjlRWQHXUVYj9jlJ#Z�VYI�tH`w[lRSQbX
[lEHJ�[ljl]^mnJ#Za[�VYjle�]^Qbv+[lEHJ!t;J�j��¤VYjlI�]^QbZ�J�V^�"[lEHJ\X?J�QHJ#jl]^[�J/v�ZaVwvwJ\V?Q(]Utb]Yjl]YTSTWJ�T;ZaV?I+tb`w[�J#j$Eb]µ�?J�[�V�guJ
J#��]^TW`b]�[lJ#v"Ä
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o=V?I�J+VY[�EHJ#jP[�V=VYT_cPI�]µeÐg;J�`bc�Ja�¤`HT-�¤V?j![lEHJ�vwJ��?J�TWVYtHI�J#Q?[�V^�Å[�EHJ�]Yv�mnVYRWQ?[�V^�CTW]Yj�X?J�Z�V=vHJ#c�cf`uZxE
]?c�[lEHJ%tuV5c�c�RSgbRSTWR�[ne¢[lV�RWQbZ�TS`bvHJ%vwRS��J�jlJ�Q5[�cf[�jx]�[lJ�X?RSJ/cU�¤VYj�cl]µ�=RSQHX}VYj+j�J/ZaVYI�tH`H[�RWQHX½[lEHJ%[�jx]�mnJ#Za[�V?j�e?Ì
jlJ#Z�VYX?QHRSÂ#RSQbX�TWRSQbJ#]^j!ZaVYI�tH`H[l]�[lRSV?Qbc�RWQ·[�EHJ�XYJ�QbJ�jx]�[�RWVYQ%V^�-[lEHJ�]Yv�mnVYRWQ?[\]YQbv�[�EHJ�j�J#I+V���]YTdV^�-`HQHQHJ/Z��
J/c�cl]^jle�Z�VwvwJYÄ �C`w[Å[lEHR_cÅJ��=t;J�jlRWI+J#Q5[Cc�EHV ¶ ck[lEb]�[$[�EHJP]YvµmnV?RSQ5[$VY�²]Utb]Yjl]YTSTWJ�T;ZaVwvwJ!Z#]^Q�g;J!vwJ#�YJ#TSV?tuJ/v
jlJ�T_]�[lRS�?J�TWe�J/]Yc�RSTWe¢`bc�RSQHX}[�EHJ%T_]�[�J/cn[�]^`w[lVYI�]�[lRWZ�vwRS�;J#j�J#Q?[lRW]^[�RWVYQ�[�V=VYT_c�Ä¢DFEHR_c�]^TWTSV ¶ c�c�Z�RSJ#Q?[lRWcf[lc�[�V
J��wtuJ#j�RWI�J�Q5[ ¶ RS[�E¦Ò?� �-p\s�]^TWXYVYjlRS[�EHI�c�`bcfRWQHX}[�EHJ%I�V?cf[+t;V ¶ J#jf�¤`bTCZ�VYI�tH`w[lJ�jxc�]µ��]^RWT_]^gHTWJ(]^Quv°[�V
�¤VwZ�`bcFVYQ%[�EbJURSI�t;VYj�[l]^Q5[�]Yc�t;J#Z�[xcFV^��[�EHJUtHjlVYgbTSJ#I jl]^[�EHJ#jF[�Eb]YQ ¶ j�RS[�RWQHX+[�EHJ�]?vµmnVYRWQ5[�TSRWQHJUg=e�TWRSQHJ?Ä
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Á$J#Q5[�J�jC�¤V?j!MPTSV?gb]^T�Á$Eu]^QHX?J�owZ�RSJ#QbZaJ

�\J#tb]^j�[�I�J#Q?[�VY� �9]Yjf[lEdÌHpC[�I�V5cftHEbJ�jlRWZYÌH]^Qbv·ikT_]^QHJ�[l]Yj�e(owZ�RSJ#QbZaJ/c
Æ½]Yclc�]?ZxE5`ucfJ�[f[lcCr Qbcf[�RS[�`H[�J�VY��D�J#ZxEHQHV?TSV?XYe

ÁC]^I�gHj�R_vwX?JYÌHÆÐp �?KH�#{?�HÌ Ñ owp�Ä

����� �2"�9	��� ��' ��! @ � '��
ÆÐ]^�5� ikT_]^QbZxÎ5�­r Qbcf[�RS[�`w[F���Hj!ÆÐJa[�J#VYjlVYTWVYX?RSJ�C`HQbvwJ/c�cf[�j/Ä9|Y|wÌbK��H�#Ò?� 	!]^I�gH`HjlXbÌHMPJ�jlI�]^Q=e

p�vµmnV?RSQ5[�I�V=vHJ�T_c!]Yj�J�RSQbZ�j�J/]Yc�RSQbXYTWe�g;J�RWQHX%`bcfJ/vÐRWQ�ZaV?I�tH`w[l]^[�RWVYQb]YT��u`HRWv�vwe=Qb]^I�R_Z�c+ÀÏÁCq-��Ã�Ì"RWQ
tu]^j�[�R_Za`HT_]^j�RWQ¼I�Ja[�J#VYjlVYTWVYX?eYÌÅVwZ�J#]^QbVYXYjx]^tbE5e?ÌÅ]^Quv¦Z�TSRWI�]�[lJ½j�J/cfJ/]^jxZxEdÄ D$e5tbRWZ#]^T�]^tbtHTSR_Z�]^[�RWVYQbc(]^jlJ
vb]�[l]�]YclcfRWI�RST_]�[lRSV?QdÌYI�VwvwJ�Tu[�`bQHRSQbXbÌ=]^Qbv�c�J�QucfRS[�RW�=R�[ne�]^Qb]YTSewc�RWc#Ä �CVY[�E(vH]^[l]�]?c�c�RWI+RWT_]�[�RWVYQ�]YQbv�I�VwvwJ�T
[l`HQHRWQHXÐvwJ�jlRW�YJ�]�c�Ja[UV^�FZaV?Q?[lj�V?T���]Yj�R_]^gHTWJ#c![lEb]�[�]YZxEbRSJ#�YJ#cP]^Q�VYtH[�RWI�]YTkvwJ�X?j�J#J�VY�CZaV?Qbc�RWcf[�J#QbZaeÐg;Ja�
[ ¶ J�J#Q°cfRWI�`HT_]�[lJ#v¢]^Quv�V?gbc�J�jl�YJ#v�h5`b]^Q5[�RS[�RWJ#c#Ä�DFEbJ�jlJ�g=eÐ[�EbJ�vwJ�X?j�J#J�V^��ZaVYQucfR_cn[lJ�QbZ�e½R_c�h5`b]^Q5[�R �bJ/v
g=e¢]½clZ�]^T_]^jU��]YTS`HJ/v°I�RWc �H[+VYj�Z�V?cf[��¤`HQbZa[�RWVYQdÌ ¶ EHR_ZxE°R_c�vwJ��bQHJ#v°[�jlVY`HX?E�[lEHJ�À1`bc�`b]^TWTSe�T_]^jlXYJ�]^Quv
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Z�VYI�tHTWJa�bÃ�Q5`bI+J#j�R_Z�]YTFI+VwvwJ#T�V^�![�EHJÐc�e=cf[�J#I `HQbvHJ�j�ZaV?Qbc�RWvwJ#jl]^[�RWVYQdÄ�DFEHJ%Z�V?cf[��¤`HQbZ�[lRSV?Q¦Z#]^Q¦guJ
I�RWQHRWI+RWÂ�J/v�I�V?cf[ÅJ���Z�RSJ#Q?[lTSe+g=e�`ucfJ�VY�"tuV ¶ J�j��¤`HTbRS[�J#jl]^[�RW�YJ�X?jl]?vwRSJ#Q5[Å]^TWXYVYjlRS[�EHI�c 
áK�Ò��­Ì5R�� �bjxcf[ÅVYjxvwJ�j
vHJ�jlRS��]�[lRS�?J#c!Z�]^Q}guJ+tHjlV��5R_vwJ/v"ÄPp\tHtHTWe=RSQHX�[�EbJ�jlJ��?J�jxcfJUI�VwvwJ+V^�$]Y`w[�V?I�]^[�R_Z�vwRS��J�jlJ�Q5[�R_]�[lRSV?Q�À1p!�PÃ
]?vµmnVYRWQ5[!ZaVwvwJ�J���]^TW`b]^[�J#c�[�EHR_c �bjxcn[\V?jlvHJ�j!vHJ�jlRS��]�[lRS�?J�VYj!XYjx]YvwRWJ�Q5[�ÀñcfJ#J�RWQ5[�jlV=vH`bZ�[lVYjle�c�J#Z�[lRSV?QuÃ�ÄPD²V
]YQb]^TWe=Â�J$[�EHJ�`bQbZaJ#jf[x]^RWQ?[lRSJ/c-RSQ�[�EbJ�RSQw�¤J#j�jlJ#v�VYtH[�RWI�]YTH��]^TW`HJ#c-VY�b[lEHJ�ZaV?Q?[lj�V?T=�µ]Yj�R_]^gbTSJ/c�Ì^c�J#Z�VYQbv�VYjxvwJ�j
vHJ�jlRS��]�[lJ#cUVY��[�EHJ%c�Z#]^T_]^jU��]^TW`HJ/v�ZaV5cn[��¤`bQbZ�[lRSV?Q�]^jlJ�V^��RWQ?[lJ�jlJ#cf[#Ä}o=RWQbZ�JYÌ-`bc�`b]^TWTSe?Ì�[�EHJ�Q5`bI�g;J�j�VY�
Z�VYQ5[�jlVYTC��]^jlRW]YgHTWJ#c+RWc+T_]^jlXYJ?Ì9J���]^TW`b]^[�RWVYQ�VY�\[lEHJ%�¤`HTST�c�J#Z�VYQbv�VYjxvwJ�j�vwJ#j�RW��]�[lRS�?JYÌ9RÏÄ J?Ä�[lEHJ 	�J/c�c�RW]YQ
I�]^[�jlR��"Ì�RWcUtbj�V?EHRSgbR�[lRS�?J�TWe}Ja�wt;J�Qbc�RW�YJYÄ�	�V ¶ J��?J�j/Ì 	�J/c�c�R_]^Q°�YJ/Z�[lVYjUtHjlVwvw`bZ�[xc�]^jlJ�jlJ�T_]�[�RW�YJ#TSe�ZxEHJ#]Yt
]YQbv�tHjlV��=RWvwJ!]UI�V=vH`HTSJ\[�V�J���]^TW`b]�[lJ\ZaJ#jf[x]^RWQ�tHjlVYt;J�j�[�RWJ#c9VY�"[�EHJ 	�J/c�c�RW]YQ�I�]�[�jlRS��Ä-qHV?jÅJ��w]YI�tHTSJ\[�EHJ
g;J#cf[�ZaV?Qbcf[�jx]^RWQHJ#v�vwRSjlJ#Za[�RWVYQbcU]Yj�J+[lEHJ�TSJ/]YvwRWQHX·J�RWXYJ#Q=�YJ#Za[�V?jlc!V^�C[�EHJ�	\J#clcfR_]^Q�I�]�[lj�RS��]^Quv�Z#]^Q¢guJ
vHJa[�J#j�I�RWQHJ#v�RS[�J�jx]�[lRS�?J�TWe�g=e(É²]YQbZaÂ#V?c$[ne=tuJ�]YTSX?VYjlR�[lEHI�c�Ä

r Q�tbjl]?Z�[�R_c�JYÌ�[�EHJ/cfJ%]YvµmnV?RSQ5[�]^tHtHTWR_Z�]�[lRSV?Qbc�]Yj�J�gu]Yc�J#v°V?Q°I+VwvwJ#TWc�[�Eu]�[�Eu]µ�YJ�g;J�J#Q�tHjlJ��=RSV?`bc�TSe
vHJ��YJ#TSV?tuJ/v½]^Quv}]^tbtHTSRWJ#vÐ�¤VYjUcfRWI�`bTW]^[�RWVYQ½VY�k[�EHJ�c�e=cf[�J#I `HQbvwJ#j�Z�VYQbc�R_vwJ�jx]�[lRSV?QdÌuRÏÄ JYÄP[�EHJ�vwJ/cfRWXYQHJ#jlc
VY��[�EbJ#c�J�I�VwvwJ�T_c·vwR_v QHVY[%QHJ/ZaJ/c�cl]^jlRSTWe�Eb]µ�YJ�]YvµmnV?RSQ5[·]^tHtHTWR_Z�]�[lRSV?Qbc%RSQ I�RSQbvdÄ�DÅe=tHR_Z�]YTSTWe¦[�EHJ/cfJ
I�VwvwJ#TWc�]^jlJ ¶ j�RS[f[lJ�Q}RWQ¢qHVYj�[�jx]^Q²Ì;I�V?j�J+tHjlJ#ZaR_c�J�TWe·c�VYI�J�qHV?jf[ljl]YQ}vwR_]^TWJ#Z�[URWQ}g;Ja[ ¶ J�J#Q�qbVYj�[�jx]^Q�Ó?Ó
]YQbv%qHVYj�[�jx]^Q·���bÌ ¶ R�[lE·]�jlJ#Z�J�Q5[C[�J�QuvwJ�QbZ�e�[lV ¶ ]YjlvHcFqbVYj�[�jx]^Q�� �HÄkDFEHJ/cfJ�I�VwvwJ�T_cF[ne=tHR_Z�]^TWTWe�j�`bQ�V?Q
c�`Ht;J�j+ZaVYI�tH`H[�J�jxc�Z�TSV5cfJ�[lVÐ[�EHJ(TSRWI�R�[+V^��j�J/cfV?`HjxZaJ#c�RWQ¢[�J#j�I�c�V^��guVY[�E�I�J#I+V?j�e�]^Qbv�ÁCi Ñ [�RWI�JYÄ
owRSQbZ�JF[�EHJ�]YguV��?J�I�J�Q5[lRSV?QHJ#v�]^tHtHTWR_Z�]�[lRSV?Qbc�À¤J��HZaJ�tH[9�¤VYj9c�J�Qbc�RS[�RW�5RS[ne�]YQb]^TWewcfR_clÃ�jlJ#h5`HRWj�JFI�`HT�[lRStbTSJ�jl`HQbc
VY�9[�EbJ�]?vµmnVYRWQ5[PI�VwvwJ#TWc#Ì"R�[UR_cPVYg=�=RSV?`bc�[lEb]�[UJ���Z�RSJ#Q5[P`bc�J+V^�$Z�VYI�tH`w[lJ�j�j�J/cfV?`HjxZaJ#c\g=eÐ[�EHJ�]Yv�mnVYRWQ?[
Z�VwvwJ�RWc�]+QHJ/ZaJ/c�cl]^jle�ZaV?QbvwRS[�RWVYQ��¤VYj�Ja�wJ/Za`w[lRSQHX+[lEHJUXYJ#QHJ�jx]�[lJ#v(]?vµmnVYRWQ5[�I�V=vHJ�T_c�Ä

�!`HjlRSQHX·[lEHJ�J�RWXYE5[lRSJ/cU]^Qbv�J#]Yj�TWe½QHRWQHJ�[�RWJ#c�]?vµmnVYRWQ5[lc�V^�\ÁCq-� I�VwvwJ�T_c�Eb]µ�?J+g;J�J#Q¢Eb]^Qbv¢Z�V=vHJ#v"Ä
DFEbRWcd[l]Yc�Î�ÌµEHV ¶ J#�YJ#j#Ì#RWc�Ja�=[�jlJ�I�J#TSePJ�jlj�V?jdtHjlVYQHJ$]^QbvP[lRSI�J$Z�VYQbc�`HI�RWQHXbÄ�qH`Hj�[�EHJ#j�I�V?j�J-[lEHJ$cf[�jx]�[lJ�XYRWJ#c
[lEb]�[UEb]µ�?J�g;J�J#Q�`ucfJ/v}I�]YvHJ�[lEHJ�]YvµmnV?RSQ5[UZaVwvwJ�RWQ>�bJa�wRWgHTWJ�[lVÐZxEb]^QHX?J#c!RSQ�[�EbJ�I+VwvwJ#T9ZaVwvwJ?Ä�p\cU]
Z�VYQbc�J#h5`HJ#QbZaJ?Ì#vwJ#�YJ#TSV?tHI�J�Q5[dV^�H]Yv�mnVYRWQ?[dI�VwvwJ#TWc ¶ ]Ycdjl]Yj�Jk]^Quv!`ucf`b]YTSTWe\TWRWI+RS[�J/v�[�V�c�RWI+tbTSR �bJ#v�I�VwvwJ#TWc
 Ò=Ó=Ì5Òu� �­Ä9DFEHJP]?vµmnVYRWQ5[CVY�d[�EbJP]^[�I�V?c�tHEHJ#j�R_Z�I�VwvwJ�T"]YtHtHTWRSJ/v��¤VYjUÀ1Ò?v=�­��]^j�Ã9vH]^[l]+]YclcfRWI�RST_]�[lRSV?Q(]�[C[�EHJ
�CÁFÆ  q Z�VYQbcf[�RS[�`H[�J#c(]^Q�Ja�HZaJ#tw[�RWVYQ²Ê½R�[�Eb]Yc�g;J�J#Q¼ZaVYQucn[lj�`bZa[�J/v¦]YQbv¦RWc�I�]YRSQ5[x]^RWQHJ#v¦g=e�Eb]YQbv"Ä
	\V ¶ J#�YJ#j!ZaV?Qbcf[�jl`bZ�[lRSV?Q½V^�9[lEHJ�]YvµmnV?RSQ5[UcfJ#J�I�c\[�V%Eb]µ�YJ�[l]^Î?J�Q�]^TWI+V5cn[U](vHJ#Z�]?vwJ�]^Qbv}Eb]Yc�cf[l]^j�[�J/v
g;Ja�¤V?j�JPp\� [�V=V?TWc ¶ J#j�J ¶ J#TST;J�QbVY`HX?E(vwJ��?J�TWVYt;J#v�[lV�[x]YZxÎ=TSJ\[�EHR_cFZxEb]^TWTWJ�QHX?JYÄ9Á$V=vHJ��¤VYjCJ���]YTS`b]^[�RWVYQ�VY�
c�J#Z�VYQbv½VYjxvwJ�j�vwJ�jlRW�µ]^[�RW�YJ/c�Ì"]YcP]%ZaVYQucfJ/h?`bJ�QbZ�J�V^�$R�[xc�J��YJ#Q½T_]^jlXYJ�j�vwJ#XYjlJ�J�VY�$ZaV?I�tHTSJ��wR�[ne?Ì;Eu]YcPQHV^[
g;J�J#Q·Eb]^Qbv ¶ jlR�[�[�J�Q%�¤V?j�TW]Yj�X?JPclZ�]YTSJU]^tbtHTSR_Z�]^[�RWVYQbc 
 ���­Ä

s�J/ZaJ#Q?[lTSe�]\Q=`HI�g;J�j�V^�bp!��[lV=VYT_c�]Yj�J$guJ#RSQHXPvwJ��?J�TWVYt;J#v�[lEb]�[k]^jlJÅZ#]^tb]YgHTSJ$V^�HX?J�QHJ#jl]^[�RWQHX\]Yv�mnVYRWQ?[
Z�VwvwJ�ÀÏÙPvwewclcfO#J 
 Ò ���ÏÌ=M�s �ÅoHo 
áK^���ÏÌ5D�pPÆ}Á 
 K����ÏÌ5cfJ#J�]^T_cfV�VY[�EHJ#j9ZaVYQ5[lj�RWgH`w[lRSV?Qbc�[�V�[lEHRWcÅvwVwZa`HI�J�Q5[�Ã�Ä
Ù\[lEHJ�j�[�V=V?TWc�VYt;J�jx]�[�RWQHX�RSQ�jlJ��?J�jxcfJ�I�VwvwJ·]^jlJ�J�I�tHTWV�e=RSQbX½VYt;J�jx]�[lVYj�V��?J�jlTSV5]YvwRWQHXÐZ�]Ytb]^gbRSTWR�[lRSJ/c�VY�
Á ��� VYj�qbVYj�[�jx]^Qw� ����À1p!��ÙPÉd�nÁ!Ìbp!� �b�YÌHp!��ÙPÉd�­qCÌHrfÆÐpPo�Ì;ÙPi9DFrfÆ½p\���5Ã 
 Ò��ÏÄ

D�p!Æ}Á¦ÀñD�]YQHXYJ#Q5[²TSRWQHJ/]^j�]YQbvUp�vµmnV?RSQ5[-ÆÐV=vHJ�T=Á$V?I�tHRSTWJ�j/Ì 
 K����¤Ã"R_c²]�c�VY`HjxZaJ��ñ[lV^� cfV?`HjxZaJ�[�jx]^Qbc�TW]^[�V?j
�¤V?jCqbVYj�[�jx]^Q�tHjlVYX?jl]YI�c-[�V�XYJ�QbJ�jx]�[�J!vwJ�jlRS��]^[�RW�YJ\Z�VYI�tH`w[lRSQHX+ZaVwvwJ!VYt;J�jx]�[�RWQHX�RWQ��¤V?j ¶ ]^jxv�VYj$j�J#�YJ#jlc�J
I�VwvwJ?Ä�DFEHJkRWQ5[�J�jlQb]YTY]^TWXYV?j�RS[�EHI�c"]Yj�Jkgb]?cfJ/vPVYQ�]C�¤J ¶ tHjlRWQbZaRWtHTWJ#cdc�`HXYX?J#cf[�J/v\J?Ä XuÄ²g=e!D�]^T_]^X?jl]YQbv 
 Ò5|��ÏÄ
DFEbJ#c�JPtbj�RWQbZaRWtHTWJ#c�Z#]^Q(g;J�vwJ#j�RW�YJ/v��¤jlVYI¬[lEHJUZxEb]^RWQ%j�`HTWJ�V^�-vwR���J�jlJ�Q5[lRW]^[�RWVYQ 
 KH� �ÏÄ9D�p!Æ�Á ]YtHtHTWRSJ/cC]
Q=`HI�guJ#j-V^�u]YQb]^TWewcfJ/c²]^Quv�ZaVwvwJCQHV?j�I�]^TWRWÂ#]�[lRSV?Qbc�cfRWI�RST_]^j�[�V![�EHV5cfJF]^tbtHTSRWJ#v�g=eUVYtw[lRSI�RWÂ�RWQHXPZ�VYI�tHRWTSJ#jlc
ÀñZaV?Qbcn[x]^Q5[�tHjlVYtb]YX?]�[lRSV?QdÌ5RSQbvHJa�(��]^jlR_]^gHTWJPc�`Hgbcf[�RS[�`H[�RWVYQdÌbvb]�[l]�vwJ#tuJ#QbvwJ#QbZaJ�]YQb]^TWewcfR_clÃaÄ-r Q%]?vHvwRS[�RWVYQdÌ
X?RS�?J�QU[lEHJC[�V?tw�ÏTWJ��?J�T=jlVY`w[lRSQHJÅ[�V�g;JFvHR���J�jlJ�Q5[�R_]�[lJ#v�]^Qbv�[�EHJFRWQbvwJ�t;J�QuvwJ�Q5[9]^Qbv�vwJ�t;J�QuvwJ�Q5[k��]^jlRW]YgHTSJ/c�Ì
g=e½]YtHtHTWe5RWQHXÐ](�¤VYj ¶ ]Yjlv &�j�J#�YJ#jlc�J�vH]�[x]��uV ¶ ]^Qu]^TWe=c�R_c!D�p!Æ}ÁyvwJ�[�J#Za[lcU]YTST-��]^jlRW]YgHTWJ#c![�Eb]^[�vwJ�t;J�Qbv
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V?Q([lEHJ�RSQuvwJ�t;J�QbvHJ�Q5[���]^jlRW]YgHTSJ/cF]^Qbv�RSQ��b`HJ�QuZaJP[�EHJ�vHJ�t;J�QbvwJ#Q5[��µ]Yj�R_]^gbTSJ/cPÀñ]YZa[�RW�YJP�µ]Yj�R_]^gbTSJ/clÃaÄ-DFEbRWc
R_c�RWQ�Z�VYQ5[�jx]Ycf[![lV·VYt;J�jx]�[�V?j!V��?J�jlTSV5]YvwRWQHX�gb]Yc�J#v½[�V=VYT_c�Ì ¶ EHJ�jlJ+[�EHJ�`bc�J�jUEb]?cP[�VÐvwJ�[�J�jlI�RSQbJ�]?Z�[lRS�?J
��]Yj�R_]^gHTWJ#c�]YQbv�[�V�vwJ/ZaT_]^jlJP[�EHJ#I [�V�g;J�VY�-]�c�tuJ/ZaR �uZUvH]^[l]+[ne=tuJ?ÄÅD�p!Æ}Á Z�]YQ·Eb]^QbvHTSJ�]YTST"gH`H[\�YJ#j�e
�¤J ¶ jlJ�TWJ���]^Q5[kqHVYj�[�jx]^Q�ÓYÓ\cn[x]�[�J#I�J�Q5[lc-]^Quv�]^Q�RSQuZajlJ#]Yc�RWQHX\Q=`HI�guJ#j�VY�uqHV?jf[ljl]YQ����!Ja�=[lJ�Qbc�RSV?Qbc#Ì^ZxEHJ#ZxÎ
[lEHJFTW]^[�J/cn[kI�]^Q=`b]YTw�YJ�jxc�RSV?Q�VYQ�[�EbJFD�p!Æ�Á°EHV?I�JCtu]^XYJ 
W�#���H�¤V?j�[�EHJ�Z�`Hj�jlJ�Q5[kcn[x]�[lJCVY��vHJ��YJ#TSV?tHI�J�Q5[#Ä

s�J/ZaJ#Q?[lTSe?Ì�D�p!Æ�Á Eu]YcUg;J�J#Q�cf`bZ#ZaJ/c�cf�¤`HTWTSe�]^tHtHTWRWJ#v�[�VÐX?J�QHJ#jl]^[�J�[�EbJ�]YvµmnV?RSQ5[�ZaVwvwJ/cUV^��]YQ�RWQw�
Z�j�J/]Yc�RSQbX%Q=`HI�guJ#j�VY��TW]Yj�X?J�]^Qbv°Z�VYI�tHTWJa��ÁCq�� ZaVwvwJ/c 
 {?K=Ì�Ò?{HÌ²Ò?�HÌ$�µ| �ÏÄ�p¬I�]µeYVYj�ZxEb]^TWTSJ#QHXYJ�VY�
]?vµmnVYRWQ5[�Z�VwvwJ�RWcPtHjlV��=RWvwRWQHX�RSQ5[�J#j�I�J/vwRW]^[�J+j�J/cf`bT�[xc!jlJ#h5`HRWjlJ#v"Ì"J?Ä XuÄ�[�V%J���]YTS`b]^[�J�vwJ�jlRW�µ]^[�RW�YJ/c!VY�ÅQHV?Q
TWRWQHJ#]YjPV?tuJ#jl]^[�RWVYQbc#Ä � ��Z�RSJ#Q5[�]YvµmnV?RSQ5[�ZaVwvwJ�`bc�J#c�]·ZaV?I�gHRWQb]�[lRSV?Q}VY�$jlJ#Z�]YTWZ�`HT_]�[�RWQHX·]^Qbv�jlJ#cf[�VYjlRWQHX
�¤jlVYI ]%[l]YtuJ ¶ jlR�[�[�J#Q°tHj�J#�=RSV?`bcfTWe%$�g;V^[lE°cn[ljl]^[�J�X?RSJ/cUZ�]YQ�g;J(]YtHtHTWRSJ/v�g=e�D�pPÆ}Á!Ä�qbVYj�X?J�QHJ#jl]^[�RWVYQ
VY�9j�J/Z�]YTWZ�`HTW]^[�RWVYQbc\]�j�J#�YJ#jlc�J�vH]�[x]@�bV ¶ ]YQb]^TWewcfR_c�R_c!]YtHtHTWRSJ/v"Ì"]^Qbv"Ì�]Yc��1]^j�]Yc\tuV5c�c�RSgbTSJ?ÌuV?QHTSeÐcf[l]^[�Ja�
I�J#Q?[xc�g;J�RWQHX½]^gucfV?TS`w[lJ�TWe}QHJ/ZaJ/c�cl]^jle}]^jlJ�RWQbcfJ#jf[lJ#v¢RWQ5[�V·[�EbJ(]YvµmnV?RSQ5[�Z�VwvwJYÄ½Á$VYQbZ�J�jlQHRWQHX·[�EHR_c�Î?J�e
R_clcf`HJ��¤VYj�X?J�QHJ#jl]^[�RWVYQ·V^�kJ���Z�RSJ#Q?[�vwJ�jlRW�µ]^[�RW�YJ�Z�V=vHJYÌ�D�pPÆ}Á RWc\`HQHR_h5`HJ�]^I�V?QHX�[�EHJ+p\�y[�V=VYT_c#Ä�qHVYj
[lEHJ�]YguV��?J�I�J�Q5[lRSV?QHJ#v°]YtHtHTWRWZ#]�[�RWVYQuc�ZxEHJ/ZxÎ5t;VYRWQ5[�RWQHX}clZxEHJ�I�J/c�Eb]µ�?J�guJ#J�Q�RSI�tHTWJ�I�J�Q5[lJ#v�c�J�I�R�]^`w�
[lVYI�]�[lRWZ#]^TWTSe�g=e°D�pPÆ}Á!Ä�DFEbJ�ZxEHJ/ZxÎ5t;VYRWQ5[�RWQHXÐ[lJ#ZxEHQHR_h5`HJ�]YTSTWV ¶ c�[lV}`bc�J�[lEHJ�]µ��]^RWT_]^gHTWJ�jlJ#c�VY`HjxZaJ/c
�¤V?j!cf[�V?j�RWQHX�RWQ?[lJ�jlI�J#vwR_]�[lJ�j�J/cf`bT�[xc�I�VYjlJ�J���ZaRWJ�Q5[lTSe·]�[![�EHJ�Z�V?cf[\V^�Å]YQ½]YvHvHR�[lRSV?Qb]^TdI�VwvwJ#T�jl`HQ½]^Quv
R_cPRSQuvwRWc�t;J�Qbcl]^gHTWJ+�¤VYjP[�EbJ#c�J+T_]^jlXYJ+]^tHtbTSR_Z�]^[�RWVYQbc 
áKY| �­Ä+qbVYjUc�VYI�J+]YtHtHTWRWZ#]�[lRSV?QbcPJ��YJ#Q�]�I�`HTS[�RkTWJ��?J�T
ZxEbJ#ZxÎ=tuV?RSQ5[lRSQHXÐR_c�QHJ#Z�J#clc�]Yj�e?Ä·�!J�t;J�QuvwRSQbX�V?Q¢[�EHJ�TSJ#�YJ�T$V^�\ZxEHJ/ZxÎ=tuV?RSQ5[�RWQHXuÌ²[lEHJ(jl`HQ°[lRSI�J(VY��[�EHJ
]?vµmnVYRWQ5[FZ�VwvwJ�RWcFRWQ�g;Ja[ ¶ J�J#Q%]��1]?Z�[�V?jFV^��{^�­��V^�²[�Eb]^[�V^�²[lEHJ�I�V=vHJ�TÏÄ9DFEHJ�jlJ�g=e�[�EbJPtb`Hj�JUvwJ#j�RW��]�[lRS�?J
Z�VwvwJ�À ¶ RS[�EHV?`w[�[�EbJ�]YvHvwRS[�RWVYQu]^T"I�VwvwJ�TdJ#��]^TW`b]�[lRSV?QbclÃ$R_c�RWQ%g;Ja[ ¶ J�J#QÐ]��1]?Z�[lVYj�V^�F�a� {+V^��[�Eb]^[�V^��[�EHJ
I�VwvwJ#TñÄÅo=J#JP[�EHJ�D�p!Æ}Á EHV?I+JUtu]^XYJ 
W�#���d�¤V?j�I�VYjlJ�vHJa[l]YRST_cFVYQ�[�EbJ�]YvµmnV?RSQ5[lcFVY��[lEHJ#c�J�I�V=vHJ�T_c�Ä

D�p!Æ}Á XYJ#QHJ�jx]�[lJ#cFZaVwvwJ�[lV�ZaVYI�tH`H[�J�c�J#ZaV?Qbv�VYjxvwJ�j�vwJ#j�RW��]�[�J/cFVYt;J�jx]�[lRSQHX+RWQ�[lEHJ�c�V^� Z�]^TWTWJ#v��¤V?jf�
¶ ]^jxv·V��YJ#j�jlJ��YJ#jlc�JUI�VwvwJ�Àñq�ÙPs\ÃaÌuRÏÄ J?Ä�[lEHJ �bjxcf[!VYjxvwJ#j!vwJ#j�RW��]�[�RW�YJ�RWcPZaV?I+tb`w[�J/vÐRSQ}j�J#�YJ�jxc�JUI+VwvwJ
]YQbv%[�EbJ�c�J#ZaV?Qbv%VYjxvwJ�j!vwJ�jlRS��]^[�RW�YJ�RWQ·�¤VYj ¶ ]Yjlv%I�VwvwJYÄ�DFEbJ�ZaV?Qbcf[�jl`bZ�[lJ#v·ZaVwvwJ�Z�VYI�tH`w[lJ#c 	�J/c�c�RW]YQ
[lRSI�J/c��YJ/Z�[�V?j�tHjlV=vH`bZ�[xc�VYjF[lEHJ��¤`HTWT 	�J/c�c�R_]^QdÄÅp\T�[lJ�jlQb]�[lRS�?JU]^tHtHjlV?]?ZxEHJ#cC`bc�J�[�EbJ��¤VYj ¶ ]Yjlv�V��YJ#j$�¤V?jf�
¶ ]^jxvÐI�VwvwJÐÀ1q-ÙPq-Ã!V?j�D�]µe=TSV?jPc�J�jlRWJ#c!Ja�wtb]^QucfRWVYQ¦À1D�o �ÅÃ 
W� �­Ä+qbVYjUclZ�]^T_]^jP��]^TW`HJ#v½�¤`HQbZa[�RWVYQbcUq-ÙPs
R_cFI�`uZxE��1]?cn[lJ�j/ÌH]^Qbv�[lEHJUj�J#TW]^[�RW�YJPj�`bQ�[lRSI�JUR_c�RWQbvwJ�t;J�QuvwJ�Q5[�V^��[�EbJUQ5`bI�g;J�j�V^�kZaV?Q5[�jlVYT���]^jlRW]YgHTSJ/c�Ì
¶ EbRSTWJU[�EbJ�ZaV5cn[!V^�9q�ÙPsÈ]YQbv½D�o �¼RWQbZ�j�J/]Yc�J#c ¶ RS[�E·[lEHRWc!Q=`HI�g;J�j/Ä�r QÐ[lEHJ�V?j�e?Ìu]�jlJ�T_]�[lRS�?JUj�`HQ·[lRSI�J
g;J�TWV ¶ � ��cfEHV?`HT_v(g;J�]�[�[l]^RWQb]YgHTSJ�
áK^���­Ä

p\T�[lEHVY`HX?E��¤VYj9[�EHJP]^g;V��YJ�I�J#Q?[lRSV?QHJ#v+]^tbtHTSR_Z�]^[�RWVYQbc#ÌYRWQ�[lEHJ�V?j�e?Ì?]Yv�mnVYRWQ?[$I+VwvwJ#TWc$]^T_cfV�Z�VY`HT_v�Eb]µ�?J
g;J�J#QÐEb]^Quv%Z�VwvwJ#v"ÌutHjlVYgb]YgHTSe?ÌHRWQÐtHjl]?Z�[lRWc�JYÌ ¶ RS[�EbVY`w[!p!� QHV?QHJUV^�-[lEHJ#c�J�]^tHtbTSR_Z�]^[�RWVYQbc ¶ VY`bTWv%Eb]µ�?J
g;J�J#Q�t;V?clc�RSgHTWJYÄ¦DFEHR_c�I+J/]^Qbc+RWQ�tu]^j�[�R_Za`HT_]^j�[�Eb]^[�[�EHJ#j�J·Ja�wR_cn[�QHV¢Eb]YQbv�Z�V=vHJ#v¦ZaVY`bQ?[lJ�jltb]^j�[lc�[�V
Z�VYI�tb]Yj�JÐ[lEHJ�]Y`w[�V?I�]�[�R_Z�]YTSTWe�XYJ#QHJ�jx]�[lJ#v¼]Yv�mnVYRWQ?[·ZaVwvwJ}[�V�RWQ [lJ�jlI�c(VY��J���ZaRWJ�QbZ�eYÄ 	�J#QbZaJ?Ì��¤VYj
[lEHR_c�tH`Hjlt;V?c�J ¶ JUJ#I+tbTSV�e?J#v�[�EHJ+Æ·RSQbtb]YZxÎ5�nK�[�J#cf[\tHjlVYgbTSJ#I ZaV?TSTWJ#Za[�RWVYQ 
áK��­ÄCqbVYj�J/]YZxE·tHjlVYgHTWJ�I [�EHJ
Z�VYTWTSJ/Z�[lRSV?Q(ZaV?Q?[x]^RWQbc9Eu]^Qbv ¶ jlRS[f[�J#Q�Z�V=vHJ�[�V�ZaV?I�tH`w[�JP]�clZ�]YTW]YjÅ��]^TW`HJ#v��¤`HQbZ�[lRSV?QdÌwRS[lc$XYjx]YvwRWJ�Q5[#Ì=]^Quv
[lEHJ·tHjlV=vH`bZ�[�V^�!R�[xc 	�J#clc�RW]YQ�[lRSI�J#c�]��YJ/Z�[lVYj/Ä�DFEHJ·Q=`HI�g;J�j�V^�PRSQuvwJ�t;J�QbvHJ�Q5[���]^jlRW]YgHTSJ/c�Z#]^Q¦guJ
ZxEbV?c�J�Q�]Yj�gbR�[ljl]Yj�RWTSe?Ä �J�c�J�TWJ#Z�[lJ#v·c�R��%tHj�V?gHTWJ�I�cF[�Eu]�[\]^jlJ�j�J#tHjlJ#c�J�Q5[l]^[�RW�YJ�V^�kcfI�]YTST"[lV�I�J#vwRW`HI c�Z#]^TWJPV?tw[�RWI�RSÂ/]�[lRSV?Q
tbj�V?gHTSJ#I�c�]^jlRWc�RWQHX%�¤j�V?I']^tbtHTSR_Z�]^[�RWVYQbc�RSQ�c�`Ht;J�jxZaVYQuvw`bZ�[lRS�=RS[neYÌ�VYtw[lRSI�]^TCvwJ#c�RWXYQdÌ-ZaV?I�gH`bcf[�RWVYQ²Ì�]^Quv
TW`HgHjlR_Z�]�[lRSV?QdÄkD�]YgHTWJU|HÄ �+X?RS�?J#c$[�EHJUTWR_cn[�VY��tHjlVYgbTSJ#I�cF]YQbv�[�EHJ#RSj�Q=`HI�guJ#j�V^�kqHVYj�[�jx]^Q%ZaVwvwJUTWRSQbJ#c#Ä

DFEHJ�Z�VwvwJP�¤VYjF�¤`HQbZa[�RWVYQ·J���]YTS`b]^[�RWVYQ%Eb]YcFg;J�J#QÐvwR���J�jlJ�Q5[lRW]^[�J#v�g=e�D�p!Æ}Á¼[�V�X?J�QHJ#jl]^[�J�ZaVwvwJP�¤VYj
J#��]^TW`b]�[lRSV?Q�VY�![lEHJÐXYjx]YvwRWJ�Q5[ÐÀ1]?vµmnVYRWQ5[(ZaVwvwJ/ÃaÄ DFEHJ½Z�VYI�tb]^jlR_cfV?Q�Eb]?c�guJ#J�Q¼Z�]Yj�jlRSJ/v�V?`w[�VYQ¦[ ¶ V
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Qb]YI�J TWRSQHJ/c c�EHVYj�[�vwJ#clZajlRWtw[�RWVYQ
J#tw[ |w� J#TW]?cn[lRWZa�ÏtHT_]Ycf[�R_Z![�V?jlc�RSV?Q
clc�Z |�Ò cf[�J/]Yvwe(cf[l]^[�J�Z�VYI�gb`bcn[lRSV?Q
twmng �H� tHjlJ#clc�`Hj�J�vwR_cn[lj�RWgH`w[lRSV?Q·RSQÐ]!mnVY`HjlQb]YT"guJ/]^jlRSQHX
X?Tñ� Ó�� MPRWQHÂ�gb`Hj�XY�­É�]^Qbvb]^`�Àf�a� vwRWI+J#Qbc�RSV?Qb]^T¨ÃCcf`Ht;J�jxZaV?Qbvw`bZa[�RW�=R�[ne
I�cl] ��� I�RWQHRSI�]YT²cf`bjf�1]?ZaJU]^jlJ#]
X?T_K �?�Y� MPRWQHÂ�gb`Hj�XY�­É�]^Qbvb]^`�ÀÏKµ� vwRWI+J#Qbc�RSV?Qb]^T¨ÃCcf`Ht;J�jxZaV?Qbvw`bZa[�RW�=R�[ne

D�]^gHTWJ�|wÄ �HÊk~\]YI+J/c�V^�kÆ·RWQHtb]YZxÎ5�nK�tbj�V?gHTSJ#I�c�]^Qbv([�EHJ#RSj\Q5`bI�g;J�j�V^�kZaVwvwJ�TWRSQbJ#c

I�]?ZxEHRSQbJ#c#Ì9]�o=`HQ Ñ TS[�jx]��x��]^Quv�]�Á$jx]µe°ÁC� �HÄ¢D²V�]^TWTSV ¶ ]½�1]^RWj+Z�VYI�tb]^jlR_cfV?Q°VYQ°[lEHJÐÁ$jx]µe�ÁC���HÌ
[lEHJ½t;J�j��¤VYjlI�]^QbZ�J%VY��[�EHJ½Eu]^Qbv ¶ jlR�[�[�J�Q Z�VwvwJÐEb]Yc�guJ#J�Q¼RWI+tbj�V��?J#v¦g=e�RWQbcfJ#jf[lRSQbX°�YJ#Za[�V?j�RWÂ#]^[�RWVYQ
vHRSjlJ#Za[�RW�YJ#c�]YQbv½I�V��=RSQbX%Z�VYQbvwRS[�RWVYQu]^Tkcn[x]�[lJ�I�J�Q5[lc�V?`w[UV^�$[�EHJ�RWQHQHJ�jUI�V5cn[�TSV=V?tdÄ+DFEbJ�Z�VwvwJ#cPEb]µ�?J
g;J�J#Q¼ZaVYI�tHRWTWJ#v�g5e�[�EHJÐ�?J�QbvwV?jlc�qbVYj�[�jx]^Q�Z�VYI�tHRWTSJ#j ¶ R�[lE¦[�EHJÐtHjlJ#Z�RWc�RWVYQ�]YQbv�ZaV?I+tbRSTWJ�j�V?tw[�RWVYQbc
X?RS�?J�Q�RSQÐD�]^gHTWJ�|wÄ �HÄ

tHT_]�[f�¤V?j�I tHjlJ#Z�RWc�RWVYQ qbVYj�[�jx]^Q%ZaVYI�I�]^Quv(TWRSQbJ
o=`HQ Ñ TS[�jx]��x� vwV?`HgHTWJ�tHj�J/ZaR_cfRWVYQ �1� ���nÙ�K
Á$jl]µe·ÁC��� vwV?`HgHTWJ�tHj�J/ZaR_cfRWVYQ �1� ���nÙÈRSQHTWRWQHJ#{bÌ clZ�]YTW]Yjl{bÌ �?J#Z�[lVYjx{HÌ [l]?cfÎ �
D�]^gHTWJ�|wÄ �HÊkikjlJ#Z�RWc�RSV?Q%]YQbv%ZaVYI�tHRWTWJ�j�VYtH[�RWVYQbcF`bc�J#v%V?Q�tHT_]�[��¤VYjlI�c�Ä

DFEHJUjlJ#c�`HTS[lcC�¤V?j�J���]^TW`b]�[lRSV?Q�VY��[lEHJUXYjx]YvHRSJ#Q?[�ZaVwvwJ/c�]^jlJUvwJ�tHR_Z�[lJ#v%RWQ·q�RWXbÄÅ|HÄ K��¤VYj\ow`HQ Ñ TS[�jx]��x�]YQbv�RWQ�q�RWXbÄ9|HÄ {P�¤V?jFÁ$jx]µe�ÁC���bÄ�qbVYj9J#�YJ#j�e�[�J#cf[$tbj�V?gHTSJ#Iy[lEHJ�jlJ�T_]�[lRS�?J�j�`HQ�[lRSI�J?Ì5RÏÄ JYÄ�[�EHJ\j�`HQ�[lRSI�J
VY�d[�EbJ!X?jl]?vwRSJ#Q5[CZaVwvwJ�ZaV?I�tb]^jlJ#v�[lV�[lEHJPj�`HQ([�RWI�JPVY�d[�EbJ\�¤`HQuZ�[�RWVYQ·ZaVwvwJ?Ì=Eb]YcCg;J�J�Q%Z�]YTWZ�`HTW]^[�J/v��¤VYj
vHR���J�jlJ�Q5[ÅQ=`HI�guJ#jlckVY�"RSQbvHJ�t;J�QbvwJ#Q5[$��]^jlRW]YgHTWJ#c#Ä-Ù!Q(o=`HQ Ñ T�[ljl]^�l�F[lEHJ�Eb]YQbv ¶ jlR�[�[�J�Q�ZaVwvwJ�R_c9RWQ��¤VY`HjZ#]Yc�J#c�c�TSV ¶ J�jF[lEb]^Q·[lEHJ�D�p!Æ}Á X?J�QHJ#jl]^[�J#v%ZaVwvwJ�ÀñM�É�KHÌ obobÁ!Ì M�ÉÅ�YÌ �9i9D�ÃaÄ�	�V ¶ J��?J�j/ÌH]�jlJ�I�]^jlÎ�]^gHTWJ
vHR���J�jlJ�QbZ�J�Z#]^Q°VYQbTSe¢g;J�c�J�J�Q��¤VYj�[lEHJÐM�É�K·tHjlVYgbTSJ#I%ÌkRWQ�]YTSTCV^[lEHJ�j+Z�]Yc�J#c�vwRS�;J#j�J#QbZaJ/c�]^jlJ(c�I�]^TWTñÄ
pyQHJ#cf[�J/v½TWV=VYt½RWQÐ[�EbJ��¤`HQuZ�[�RWVYQ�ZaVYI�tH`H[�RWQHX%Z�VwvwJ�VY�$M�É�K�R_cPcftHTWRS[!RWQ?[lV�[lEHj�J#J�TWV=VYtbc!RSQ½[�EHJ+Eb]^Quv
¶ jlRS[f[�J#Q}X?jl]?vwRSJ#Q5[!ZaVwvwJ?Ê\VYQbJ��¤VYjPRWQ?[lJ�jlRSV?j!t;VYRWQ5[lcPV^�k[lEHJ�vwVYI�]YRSQ}]YQbvÐ[ ¶ V��¤V?j!g;VY`bQbvH]^jle·tuV?RSQ5[xc�Ä
DFEbRWc�Eb]Yc�guJ#J�Q�Z�VYI�I�VYQ°tHjx]YZa[�R_ZaJ�RWQ�Eb]^Quv ¶ j�RS[f[lJ�Q�]?vµmnVYRWQ5[�ZaVwvwJ/c�ÄÐr Q�Z�VYQ5[�jx]^jleYÌ-D�pPÆ}Á vwV=J#c
QbV^[�c�tHTWR�[�[lEHJ(TWV=VYt $kRWQbcf[�J/]Yv¢RWQ?[lJ�jlRSV?j�]^Quv¢guV?`HQbvH]Yj�e�tuV?RSQ5[lc�]^jlJ�Eb]^QuvwTSJ/v°cfRWI�`bT�[x]^QHJ#VY`bc�TSe¢]Yc�RWc
RWI�tHTWRSJ/vÐg=e·cf[�jlR_Z�[P]YtHtHTWRWZ#]�[lRSV?QÐV^�k[�EbJ�jl`HTSJ/c\D�p!Æ}Á RWc!gb]Yc�J#v·V?Q�
áKw� �­Ä\r Q}]YTST-Z�]?cfJ/c�Ìb[�EHJ+ZxEb]^QbXYJ#c
VY�F[�EHJ%j�J#TW]^[�RW�YJ�jl`HQ°[lRSI�J ¶ RS[�E�[�EHJ%vwRSI�J#QbcfRWVYQ�V^��[�EbJ(tHjlVYgHTWJ�I�c�À¨[�EbJ(Q=`HI�g;J�j�V^��RWQbvwJ#tuJ#QbvwJ�Q5[
��]Yj�R_]^gHTWJ#cxÃ�]Yj�J��YJ�jleÐcfI�]YTSTÏÄUÙ!Q�]�o=`bQ Ñ TS[�jx]��x��t;J�j��¤VYjlI�]^QbZ�J�R_cPZ�VYI�tHjlVYI�R_cfJ/v·g5e½Z#]YZxEHJ�I+R_clcfJ/c�ÄDFEbJ�RWj!Q=`HI�guJ#jPvwJ#tuJ#QbvHcPI�]^RWQHTWeÐVYQÐ[lEHJ�I�J#I+V?j�e·QHJ#J#vwJ/v·�¤VYj�]^TWT-��]^jlRW]YgHTSJ/c�RWQ�](TSV=VYt�ZaVYI�tb]Yj�J/v
[lV�[�EbJ�Z�]?ZxEHJ�c�RSÂ#JYÄ\qbVYj!QHVYQw�­TWRSQHJ/]^j!VYt;J�jx]�[�V?jlc#Ìw[lEHRWc!jx]�[�RWV�R_c\vwRS��J�jlJ�Q5[\�¤V?j��¤`HQbZa[�RWVYQ�]^Qbv·X?jl]?vwRSJ#Q5[
Z�VwvwJYÄkDFEHR_c�Ja�wtHT_]^RWQbcC[lEHJ�cftbRSÎ?J#c�]�[�Z�J�j�[l]^RWQ%tHj�V?gHTWJ�I�c�RSÂ#J#c#Ä

DFEHJ�vwRS�;J#j�J#QbZaJ/c\RWQ}jlJ�T_]�[lRS�?J�jl`HQÐ[�RWI�J+]Yj�J�]^T_cfV%cfI�]^TWT�VYQ}]·Á$jl]µe½ÁC���bÌuJ��wZ�J�tw[�]^X5]^RWQÐ�¤VYj![�EHJ
M�É�KUtHjlVYgbTSJ#I%Ä 	�J#j�J?Ì?RWQ(I�V5cn[FZ�]Yc�J#c#Ì?[�EHJ!j�J#TW]^[�RW�YJ�jl`HQ�[lRSI�JPRSQbZ�j�J/]Yc�J#c$cfTWRSX?E5[�TWe ¶ RS[�E([�EHJPtHjlVYgHTWJ�I
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gradient to function time ratio    (ept on sun)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5

2

gradient to function time ratio    (gl1 on sun)

dimension [1.e5]

ra
ti
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1.5

2

2.5
gradient to function time ratio    (gl2 on sun)

dimension [1.e5]

ra
ti

o
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2.8
gradient to function time ratio    (pjb on sun)

dimension [1.e5]

ra
ti

o
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gradient to function time ratio    (ssc on sun)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
2.5

2.6

2.7

2.8
gradient to function time ratio    (msa on sun)

dimension [1.e5]

ra
ti

o

hand coded
TAMC      

q�RWXY`HjlJ½|wÄáKwÊ½s�J#TW]^[�RW�YJ·jl`HQ¦[�RWI+JÐVY�PX?jl]?vwRWJ�Q5[�Z�VwvwJÐVYQ o=`HQ Ñ T�[ljl]^�l�°À¨�=� ]��wR_c�R_c�[lEHJÐQ=`HI�g;J�j�VY�Z�VYQ5[�jlVYT���]^jlR_]^gHTWJ#cxÃ�Ä

c�RWÂ�JYÄ
o=V?I�J(jlJ#Z�]YTWZ�`HT_]�[�RWVYQucURSQ�[�EHJ%]YvµmnV?RSQ5[+Z�VwvwJ�]Yj�J�RWQbvwJ#tuJ#QbvwJ#Q?[+V^��[lEHJ(tHjlVYgbTSJ#I c�RWÂ�JYÄ}r­��[�EHJ#eYÌ

�¤V?j�c�I�]YTSTCcfRWÂ�J/c�Ì�ZaV?Qbcn[lR�[l`w[�J%]·I�]µeYVYjUtu]^j�[�V^�F[�EHJ ¶ EHVYTWJ(Z�]YTWZ�`HT_]�[�RWVYQucP[�EHJ�jl]^[�RWV%R_c�]YTSI�V5cn[�V?QHJYÄ
qbVYjFT_]^jlXYJ!c�RWÂ�J#c$[lEHJ�j�`HQ�[�RWI�J�V^�²[lEHJU]YvµmnV?RSQ5[�ZaVwvwJPR_c�vwVYI�RWQb]�[lJ#v�g=e�`bt;vH]^[�RWQHX�]YvµmnV?RSQ5[F��]^jlRW]YgHTSJ/c�Ä
DFE=`bc#Ì^[lEHJ�jx]�[lRSV�vwJ#tuJ#QbvHcÅVYQ�[�EbJ\ZaV?I+tbTSJ��=RS[ne�VY��[�EHJ�QbVYQw�­TSRWQHJ/]^jkVYt;J�jx]�[lRSV?QbckRWQ�[�EHJ!ZaVYjljlJ#c�tuV?QbvwRWQHX
�¤`bQbZ�[lRSV?Q ZaVwvwJYÄ Ù!Q��YJ/Z�[�V?j�I�]YZxEHRWQHJ#c�TSRWÎYJ·[lEHJ�Á$jx]µe�ÁC����jl`HQ�[�RWI�J}vwJ#tuJ#QbvHc�I�]YRSQHTWe�V?Q�[�EHJ
J���ZaRWJ�Q5[�`bc�J�V^���?J#Za[�VYj�tHRSt;J#c#Ä½qHV?j�[lEHJ#c�J�[�J/cn[+tHjlVYgHTWJ�I�c�[lEHJ(J��;J/Z�[�RW�YJ(�YJ#Za[�V?j�TSJ#QHX^[lE�RWQbZajlJ#]?cfJ/c
¶ RS[�E¢[lEHJ�Q=`HI�guJ#j�V^��RWQbvwJ�t;J�QuvwJ�Q5[���]^jlR_]^gHTWJ#c#Ä(DFE=`bc#Ì�V?Q¢]�Á$jl]µe�ÁC� �HÌ�RSQ�Z�VYQ5[�jx]^jle·[�VÐ[lEHJ�o=`bQ
Ñ T�[ljl]^�l�?Ì9[lEHJ½]^g;V��YJ#I+J#Q5[�RWVYQHJ/v�[ljl]YQbcfRS[�RWVYQ�[�V�vHVYI�RSQu]^QbZ�J%VY�P`bt;vH]^[�RWQHX�]Yv�mnVYRWQ?[���]Yj�R_]^gHTWJ#c+R_c�]�[EbRSX?EHJ�j�tHjlVYgbTSJ#I�cfRWÂ�J/c�Ä

DFEHJ 	\J#clcfR_]^Q([�RWI+J/cF�YJ/Z�[�V?j�ZaVwvwJ�Eb]YcCV?QHTSe�g;J�J#QÐZaVYI�tb]Yj�J/v�VYQ�[�EbJUow`HQ Ñ T�[ljl]^�l�?ÄkDFEHJ�j�J/cf`HTS[lcvHJ�tHR_Z�[lJ#v+RSQ�q�RWXbÄk|wÄ Ò�c�EHV ¶ [�EHJ�jlJ�T_]�[lRS�?J$jl`HQ+[�RWI�J�V^�;[�EHJ 	\J#clcfR_]^Q�[�RWI�J#ck�?J#Z�[lVYjkZaVwvwJ�Z�VYI�tb]Yj�J/vU[�V
[lEHJUjl`HQ([lRSI�JUVY��[lEHJUVYjlRSX?RSQu]^T;�¤`HQbZa[�RWVYQÐZaVwvwJ?Ä9Ù!QbTSe�RWQ·VYQHJUZ#]Yc�J�ÀÏM�É�K?ÃCRWcC[lEHJ�D�pPÆ}Á XYJ�QbJ�jx]�[�J/v

÷�÷ ��¾�¿ÁÀÁÀÁÀ
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1.5

2
gradient to function time ratio    (ept on cray)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
1.4

1.6

1.8
gradient to function time ratio    (gl1 on cray)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
1

1.5

2

2.5
gradient to function time ratio    (gl2 on cray)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
1

1.5

2

2.5
gradient to function time ratio    (pjb on cray)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
0.9

1

1.1

1.2

1.3
gradient to function time ratio    (ssc on cray)

dimension [1.e5]

ra
ti

o

0 0.5 1 1.5 2 2.5
1.2

1.4

1.6

1.8

2
gradient to function time ratio    (msa on cray)

dimension [1.e5]

ra
ti

o

hand coded
TAMC      

q�RWXY`HjlJP|HÄ {bÊ�s�J#TW]^[�RW�YJ!j�`HQ�[�RWI+JPV^��XYjx]YvwRWJ�Q5[$Z�V=vHJ\VYQ·Á$jl]µe�ÁC����À¤�=�­]^�=R_c$RWcÅ[�EHJPQ=`HI�g;J�jCV^�²Z�VYQ5[�jlVYT
��]Yj�R_]^gHTWJ#cxÃ�Ä

Z�VwvwJÅ�1]?cn[lJ�j�[�Eu]^Q�[lEHJFEb]^Quv ¶ jlR�[�[�J�Q�ZaVwvwJ?Ä�p!c��¤VYj�[�EHJFXYjx]YvHRSJ#Q?[-ZaVwvwJ?Ì�[�EHJCEb]YQbv ¶ jlRS[f[�J#Q��?J�jxcfRWVYQ�VY�
[lEHJ 	�J/c�c�R_]^Q�[�RWI+J/ck�YJ/Z�[lVYj9ZaVwvwJC�¤V?jk[�EHJ\M�É�K!tHj�V?gHTWJ�Iyc�tHTWR�[xc9]�QHJ#cf[�J/v+TSV=VYt+RWQ?[lV�[�EHjlJ�JFTWV=VYtbc#Ä �C`w[
[lEHJ9jl`HQP[�RWI�J9tuJ#Qb]^TS[ne��¤V?j"[�EbRWc�cftHTWRS[f[�RWQHX�R_c"I�`bZxEUI�VYjlJ�tbj�V?QHVY`HQuZaJ#vdÊ�[�EHJÅD�p!Æ�ÁÐX?J�QHJ#jl]^[�J#v�Z�V=vHJkRWc
]YguV?`w[k]\�1]?Z�[lVYjkK��1]?cn[lJ�j���qbVYj�[�EHJFVY[�EHJ#j�tbj�V?gHTSJ#I�c�Ìµ[lEHJ�D�pPÆ}Á¢X?J�QHJ#jl]^[�J#v�ZaVwvwJFRWc-c�TSV ¶ J�j/ÌµguJ/Z�]Y`bcfJ
D�p!Æ�Á XYJ�QbJ�jx]�[�J/c�c�VYI�J�RWQHRS[�R_]^TWRSÂ/]�[�RWVYQuc�V^�Å]?vµmnVYRWQ5[!��]^jlR_]^gHTWJ#cF[lV(Â#J�jlV�[�Eb]^[PZ�VY`HT_vÐg;J�VYI�RS[f[lJ#vÐg=e
Z�VYI�gHRSQbRSQHX�[�EHJ#I ¶ RS[�E�cf`HgucfJ/h?`bJ�Q5[!]Yclc�RSX?QHI�J�Q5[lc�[�V�[lEHJ�cl]^I�J���]^jlR_]^gHTWJYÄ�p\T�[lEHVY`HX?E½E=`HI�]^Qbc!Z�]YQ
J/]Yc�RSTWe�vHJa[�J/Z�[�[lEHJ#c�J�Z�]?cfJ/c�Ìu]^`w[lVYI�]�[lRSÂ/]�[�RWVYQ·Z�]YQ·guJ/ZaVYI�J�]Yj�gbR�[ljl]Yj�RWTSe�Z�VYI�tHTWJa�"Ìbg;J#Z#]^`bc�JURS[\I�RSX?E?[
RWQ=�YV?TS�?JPZ�VYI�tb]^jlR_cfV?Q(V^�-]^jljl]µe�c�`HgbclZajlRStH[FJ��wtHj�J/c�c�RWVYQbc#Ä

r Q�c�`HI�I�]^jleYÌ"[lEHJ�J���Z�RSJ#QbZae�V^��D�pPÆ}ÁÈX?J�QHJ#jl]^[�J/v�]?vµmnVYRWQ5[�ZaVwvwJ�]^Quv 	\J#clcfR_]^Q�[�RWI�J#cU�?J#Za[�VYj
Z�VwvwJ\R_cFZaVYI�tb]Yjl]YgHTWJ�[�V�[�Eb]^[CVY�d[�EbJ�RWjCEu]^Qbv ¶ jlRS[f[�J#Q�Z�VY`HQ5[�J#j�tu]^j�[lc#Ä�r Q%vwJa[x]^RWTñÌ5[�EbJ!jlJ#c�`HTS[lcCvwJ�t;J�Qbv
V?Q�tb]^j�[�R_Za`bTW]Yjk�¤J#]^[�`HjlJ#ckVY��[�EHJPZaVYI�tH`H[�J�jC]^Qbv�V?Q�[�EHJPZaV?I+tbRSTWJ�jk[lEb]�[F]^jlJ�`bc�J#v�]^Quv�]^T_cfVUV?Q�vwJa[x]^RWTWc
VY�\[lEHJÐRSI�tHTWJ�I�J#Q?[x]�[lRSV?Q¦VY�!g;V^[lE�[lEHJÐtb]Yjf[lRWZ�`HTW]Yj+�¤`HQbZ�[lRSV?Q¦[�V¢guJ½vHR���J�jlJ�Q5[�R_]�[lJ#v�]^Quv�[lEHJÐEb]^Quv
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hessvec to function time ratio    (ept on ultra10)

dimension [1.e5]

ra
ti

o

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
1.5
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2.5

3
hessvec to function time ratio    (gl1 on ultra10)
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10

15

20

25
hessvec to function time ratio    (gl2 on ultra10)

ra
ti

o
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3.5

4

4.5
hessvec to function time ratio    (msa on ultra10)

dimension [1.e5]
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3
hessvec to function time ratio    (pjb on ultra10)

ra
ti

o

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
1

1.2

1.4

1.6

1.8
hessvec to function time ratio    (ssc on ultra10)

hand coded
TAMC fw−rv

q�RWXY`bj�J�|wÄ ÒbÊks�J#TW]^[�RW�YJ�jl`HQ([lRSI�JUVY� 	\J#clcfR_]^Q�[�RWI�J#cF�YJ/Z�[lVYj�ZaVwvwJ�V?Q·o=`bQ Ñ T�[ljl]^�l�?Ä

¶ jlRS[f[�J#Q�vwJ�jlRW�µ]^[�RW�YJ\Z�VwvwJYÄkD�p!Æ}Á�R_cÅ]µ��]^RWT_]^gHTWJF[�EHjlVY`bXYE�RS[lc$EHVYI�J�tb]YXYJ 
W�#���uVYj$g=e�J#TSJ/Z�[�jlVYQbRWZ�I�]YRST
[lV�R�[xc�vwJ#c�RWXYQHJ#j�À1jl]YT����Pc�J#]bÄ I�RS[#Ä J#vw`;Ã�Ä
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� � , �}8��28�3 �@,#3 � � � � �@890 ��3 � ,#5

��=?.90�� � .�,#3 �@,�� �g8��}5 .�, �o.9,<065

¹ �w���Y  ¹ �bª��Y£ñª²£

���$"�� �2" � �#7-��!��$� 8��$:��J
�" �#�#��8 � �2�
i�]Yjl]YTSTWJ�T�Á$V?I�tH`w[�RWQHX�É²]YguV?jl]^[�V?j�e

�!J�tu]^j�[�I�J�Q5[�V^� �kTWJ#Z�[lj�V?QHR_Z�c#ÌuÁ$VYI�tH`w[lJ�j\owZ�RSJ#QbZaJ�]YQbv%owe=cf[�J#I�c�Ì
Ñ QHRW�YJ#jlc�RS[ne�V^�ÅÁC]^T_]^gHjlRW]�5Ó��?{Y��s�J�QbvHJ�ÀÏÁFoHÃ$�År­[x]^TWe

p\`w[�V?I�]^[�R_Z(�!R���J�jlJ�Q5[lRW]^[�RWVYQ À1p!�PÃ�V^�\Z�VYI�tH`w[lJ�j�tHjlVYX?jl]YI�c�RWc�gb]Yc�J#v�V?Q¢[�EHJ%cfewcf[�J�I�]^[�R_Z�]^tw�
tbTSR_Z�]^[�RWVYQ·V^�-[�EbJ�ZxEb]^RWQÐjl`HTSJ $H[lEHJ�]Yclc�V=Z�RW]^[�RW�=R�[ne�VY�-[�EHJ�ZxEu]^RWQ%jl`HTWJ�]^TWTWV ¶ c�vwJ�jlRS��]^[�RW�YJUtHjlVYtb]YX?]^[�RWVYQ
[lV·guJ�t;J�j��¤VYjlI�J#v�]�[�]^jlgHRS[�jx]^jle%TWJ��?J�T_c�V^�F]^gbcf[�jx]YZa[�RWVYQbc�À¤RÏÄ JYÄWÌ�clZaVYt;J#c�VY�CvwRS��J�jlJ�Q5[�R_]�[lRSV?QuÃ�Ì�cf`bZxE¢]Yc
gbRSQb]Yj�e�VYt;J�jx]�[lRSV?Qbc�Ì�]YclcfRWXYQHI�J#Q?[/Ì²gb]?cfR_Z�gHTWVwZxÎ�ÌÅÄWÄSÄWÄ%DFEbJ�EHRWXYEHJ#j�RWc�[�EHJ�c�Z�VYt;J�V^��vwR���J�jlJ�Q5[lRW]^[�RWVYQdÌ
[lEHJUI�VYjlJ!J���ZaRWJ�Q5[\ZaV?`HTWv�g;J�[�EHJ�Z�V=vHJ��¤VYj�ZaV?I�tH`w[�RWQHX�vwJ#j�RW��]�[�RW�YJ/c�Ä

o=J#�YJ#jl]YT-[�J#ZxEbQHRWh5`HJ/c�Eb]µ�YJ+g;J�J�Q°tbj�V?tuV5cfJ/vÐ[�VÐJ��wtHTSV?R�[�[lEHJ�tHjlVYXYjx]^I cf[�jl`bZa[�`HjlJ�]^Qbv�[�EbJ�]YclcfVY�
Z�RW]^[�RW�=R�[ne�V^�P[�EHJ}ZxEu]^RWQ¦jl`HTWJYÄ p�I�VYQHX�[�EHJ#I%ÌC[lEHJ½EHRWJ�jx]^jxZxEHR_Z�]^T�]YtHtHjlV?]?ZxE�[�V�p\� 
 Ó���cfJ#J�I�c�[�V
g;J�]�t;V ¶ J#jf�¤`bT�I�J�[�EHVwvwV?TSV?XYe%[�VÐvwJ/cfRWXYQ½J���ZaRWJ�Q5[�p\�¬]^TWXYV?j�RS[�EbI�c#ÄUr Q½[lEHR_c�tb]^t;J�j/Ì ¶ J+tHjlJ#c�J�Q5[P]
EbRSJ#jl]YjlZxEHR_Z�]YT;]YtHtHjlV?]?ZxE�[�V�p!��Ìugb]Yc�J#v�VYQ�[�EHJ��¤V?TSTWV ¶ RWQHX��¤J/]�[l`Hj�J/c�Ê

Ë DFEHJ�tHjlVYXYjx]^I X?jl]YtHE½R_c�tb]^j�[�RS[�RWVYQHJ/v½RWQ�J��=[�J�QuvwJ#v}gb]Yc�RWZ+gHTWVwZxÎwc�À � ���FÃaÌ ¶ EHJ#j�J+J#]?ZxE � ���
ZaV?QbcfR_cf[lc$V^� 	 � �Á� &����
���"� � ]YQbv � � �Á��	������
���"� � Ä-qHV?j$J/]YZxE�gHTWVwZxÎ�Ì5RWQw�¤V?j�I�]�[lRSV?Q(]^g;VY`H[$[lEHJPvb]�[l]�bV ¶ RWQHX�RSQÐ]^Quv(V?`w[�RWc�Z�VYTWTSJ/Z�[lJ#v%]�[\ZaV?I�tHRSTWJP[�RWI�JYÄ

Ë �9]YZxE � ���¢R_ckvwR���J�jlJ�Q5[lRW]^[�J#v�RSX?QHVYjlRWQHX!c�`Hjlj�V?`HQbvwRWQHX!Z�VYI�tH`w[x]�[lRSV?Qbc-]^Qbv�[�EHJ � ����vwJ#j�RW��]�[lRS�?Jcftu]^jxcfRS[ne�tb]�[�[�J�jlQbcC]^jlJ\J��=tbTSV?R�[lJ#v�RWQ(V?jlvHJ�j$[�V+j�J/vw`bZaJ\[�EHJ�vwJ#j�RW��]�[�RW�YJPZaVwvwJ�ZaV?I+tbTSJ��=RS[neYÄkDFEHJ
ZxEb]^RWQ·j�`bTSJ�R_c�`bc�J#vÐ]^[�[�EbRWc\TSJ#�YJ�T²V^�kXYjx]^Q=`HT_]^jlR�[ne�[lV�tHjlVYtb]YX?]^[�J![�EHJ�X?TSV?gb]^T�vwJ�jlRS��]^[�RW�YJ#c ¶ RS[�E
j�J/cft;J#Za[�[�V+[�EbJURSQHtb`w[lc�VY��[lEHJUtHjlVYX?jl]YI%Ä

Ë p Z�VYQ5[�J��=[f� cfJ#QbcfRS[�RW�YJ�cf[�jx]�[lJ�X?e�Eb]?c�g;J�J#Q}`bc�J#v·[lV(ZxEHV=V?c�J�g;Ja[ ¶ J�J#Q}]^tHtbj�V5]YZxEHJ/c ¶ V?j�Î=RWQHX�]�[
vwRS�;J#j�J#Q?[\clZaV?tuJ/cFV^�-vwR���J�jlJ�Q5[lRW]^[�RWVYQ¢À1]Yclc�RSX?QHI�J�Q5[�TSJ#�YJ�TÏÌ � ��� TWJ��?J�T¨Ã�Ä
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 �J½Eb]µ�?J%RWI�tHTWJ�I�J�Q5[�J/v�[�EHJ}]YguV��?JÐ]^tHtHjlV?]?ZxE�g=e�`ucfRWQHX°p�rnq 
 � �ÏÌ�]�T_]^QHX?`b]^X?Ja�­RSQbvHJ�t;J�QbvwJ#Q5[
RWQ5[�J#j�I�J#vHRW]^[�J��¤V?j�I�]^[Å[�Eu]�[FI�]YÎYJ/c9RS[CJ/]Yc�RSJ#j9[�V�Ja�wt;J�jlRSI�J�Q5[ ¶ R�[lE(QHJ ¶ vwRS�;J#j�J#Q?[lRW]^[�RWVYQ(]YTSX?VYjlR�[lEHI�c�Ä
DFEbJ%Z�VYI�tH`w[x]�[�RWVYQu]^TCj�J/cf`HTS[lc+c�EHV ¶ tuJ#jf�¤V?j�I�]YQbZaJ�X5]^RWQbc�V^��[lEHJ�tbj�V?tuV5cfJ/v¢[�J/ZxEHQHR_h?`bJ#c+ZaVYI�tb]Yj�J/v
¶ RS[�E·J��=R_cf[�RWQHX�]^tHtHjlV?]?ZxEHJ#c#Ä

	 ��� � ���������·��
9�������
qbVYj�]�XYJ#QHJ�jx]^TC�¤`HQbZa[�RWVYQ�� N � ���W ����Ì$[�EbJÐj�J#�YJ�jxc�J(I�VwvwJ½]^Qbv�[�EbJ·�¤VYj ¶ ]Yjlv°I�VwvwJ½]Yj�J%QHV^[
QbJ#ZaJ/c�cl]^jlRWTSe!VYtw[lRSI�]^T5cn[ljl]^[�J#XYRWJ#c"�¤V?j²X?J�QHJ#jl]^[�RWQHX�R�[xc�vHJ�jlRS��]�[lRS�?J#c#Ä²DFEHJ$VYtw[lRSI�]^T=cf[�jx]�[�J#XYePvwJ�t;J�Qbvbc²V?Q
[lEHJPtHj�V?XYjx]^IÚcn[lj�`uZ�[�`bj�J�]^Qbv(VYQ([�EHJPI�J�I�VYjle�]^Qbv�[�RWI+JUZ�VYQbcf[�jx]^RWQ5[lc#Ä�DFEHJPEHRWJ�jx]^jxZxEHR_Z�]^T;]^tHtbj�V5]YZxE
À 	\p!�PÃ�vwJ#clZajlRWguJ/vURSQ 
áÓ��wvwJ��bQHJ#c�]�I�J�[�EHVwvwV?TSV?XYe�[lV\J��=tbTSV?R�[�[�EHJ$tHj�V?XYjx]^I cn[lj�`bZa[�`HjlJk�¤V?j�X?J�QHJ#jl]^[�RWQHX
I�V?j�J�J���Z�RSJ#Q?[�vwJ#j�RW��]�[lRS�?J�Z�VwvwJ#c#Ä

DFEHJ 	\p\� R_cUgb]Yc�J#v�V?Q°tb]^j�[�RS[�RWVYQHRWQHX%[�EbJ�tHjlVYXYjx]^I�XYjx]^tHE¢]�[�c�J��?J�jx]^TkTWJ��?J�T_cUV^��]^gbcf[�jx]YZa[�RWVYQ $
�¤V?j�J#]?ZxE��fvwRS��J�jlJ�Q5[�R_]�[lRSV?Q�tb]Yjf[lR�[lRSV?Q ³ Ìw[�EHJ�vwJ�jlRS��]^[�RW�YJ#c�V^��[�EHR_c�tHjlVYX?jl]YI¬�¤jx]^XYI�J#Q?[xc�]^jlJ�ZaV?I+tb`w[�J/v
RWXYQbVYjlRSQHX�c�`Hj�jlVY`bQbvwRWQHX+Z�VYI�tH`w[x]�[lRSV?Qbc�]^Qbv%]^tbtHTSe=RWQHX+[�EHJ�ZxEu]^RWQ�jl`HTWJ�]^[�[�EHR_c�TWJ��?J�T"V^��XYjx]^Q=`HT_]^jlR�[ne?Ä ¼EHJ#QHJ��?J�j ¶ JFZ�]YQ�R_vwJ�Q5[�RS�¤e�]�tbRSJ/ZaJCV^�HtHjlVYX?jl]YI ¶ EHV5cfJ$Q=`HI�g;J�j�V^�bRWQHtH`H[-]Yj�X?`HI�J�Q5[lc²RWc-c�I�]YTSTWJ�j
[lEb]^Q+[lEHJ�Q=`HI�g;J�j9VY�;RWQbvwJ#tuJ#QbvwJ#Q?[$�µ]Yj�R_]^gbTSJ/c²�¤V?jÅvwRS�;J#j�J#Q5[�R_]�[�RWVYQ·À¤RÏÄ JYÄWÌ?RWQ5[�J�j��1]YZ�J�ZaVYQ5[ljl]?Z�[�RWVYQ�
 { ���¤Ã�Ì
[lEHJ�RSQuvwJ�t;J�QbvHJ�Q5[�vwRS�;J#j�J#Q?[lRW]^[�RWVYQ�V^�Å[lEHJ#c�J�tHjlVYXYjx]^I tHRWJ#Z�J#c�R_c!TWRWÎYJ�TWeÐ[lV%vwJ/ZajlJ#]?cfJ�[�EHJ�vwJ#j�RW��]�[lRS�?J
Z�VYI�tHTWJa�wRS[neÐRSQ�](X?TSV?gb]^T��¤VYj ¶ ]^jxv=�ÏI�VwvwJ�]YtHtHjlV?]?ZxEdÄ�Á$VYQ5[�J��5[��­c�J�QucfRS[�RW�YJ+cn[ljl]^[�J�X?RSJ/c\tbTW]µe½]%Zajl`bZaR_]^T
jlVYTWJPRSQ·VYjxvwJ#j$[lV�vwJa[lJ#Za[\]^Q%RSQ5[�J#jf�1]?ZaJUZaV?Q5[�jx]YZ�[lRSV?QdÄ

o=J#�YJ#jl]YT"RSQw�¤V?j�I�]^[�RWVYQ%I�`bcf[�guJUtHjlV��=RWvHJ#v�RSQ·VYjxvwJ#j$[lV�]^tHtbTSe(]YQ 	\p\� cn[ljl]^[�J#XYe%$5[�EHJ��¤V?TSTWV ¶ RSQbX
RWQw�¤V?j�I�]�[lRSV?Q ZaV?`HT_v¼guJ�VYgH[l]^RWQHJ/v g=e�`bcfRWQHX�vH]�[x];�bV ¶ ]YQbv vHJ�t;J�QbvwJ#QbZaJ¢]^Qu]^TWe=c�R_c}À¤V?j�g=e¼`bc�J�j
vHRSjlJ#Za[�RW�YJ#cxÃ�Ê

Ë DFEHJUQ=`HI�g;J�j\V^����]Yj�R_]^gHTWJ#cC[lEb]�[�tu]YclcFRSQÐ]^Quv�V?`w[�V^�k]+tHj�V?XYjx]^IÚ�¤jx]^X?I+J#Q5[ $ ¶ J�vwJ�QHVY[�J�g=e.P
[�EHJ�c�Ja[�V^�9[lEHJ+RSQHtb`w[U�µ]Yj�R_]^gbTSJ/c!]YQbv½g=e��Ú[lEHJ�cfJ�[PVY�9[�EHJ+VY`H[�tH`w[U��]^jlR_]^gHTWJ#c\V^�$]�tHjlVYXYjx]^I
cfJ#XYI�J�Q5[/Ä

Ë DFEHJFQ=`HI�g;J�jkVY���bV5]�[�RWQHXY�Ït;VYRWQ5[�V?tuJ#jl]^[�RWVYQbc#Ì/[�EHJ�vwJ#XYjlJ�J$V^�;vHJ�jlRS��]�[lRS�?JCc�tb]Yjlc�R�[neUVY�;]!tHjlVYXYjx]^IcfJ#XYI�J�Q5[/Ä9DFEHRWcFRWQw�¤V?j�I�]�[lRSV?Q�R_c�`bc�Ja�¤`bT"[�V�J/cn[lRSI�]�[lJP[�EHJ�vwJ#j�RW��]�[lRS�?J�Z�V?cf[lc�]YQbv�[lV�tHjlVYtb]YX?]�[lJ
vwJ�jlRW�µ]^[�RW�YJ/c�Ä

qbVYj�J#]?ZxE%Z�VwvwJP�¤jl]YXYI�J�Q5[#Ì=[lEHJ 	\p!� tHjlVYtu]^X?]^[�J/c$vwJ#j�RW��]�[lRS�?J#c$�¤VYTWTSV ¶ RWQHX+[�EbJ#c�J![ ¶ V�cn[lJ�tbc#Ê
»d�#©=¾�*;������©=�H�?�?��¡}��¿¤�w�#£1 ;ª  u«\¿¤ d�Y�b¿C®�©5��£��H�w�#£��u©=� Ê  �JÅZaV?I+tb`w[�Jk[lEHJ9vwJ#j�RW��]�[�RW�YJ/c
	���
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����� 	 � I�P;ÌbZ�VYQbc�RWvHJ�jlRSQHX�[�EbJU�µ]Yj�R_]^gbTSJ/c$g;J�TWVYQbXYRWQHX+[�V@P�[�V�g;JURWQbvwJ�t;J�QuvwJ�Q5[#Ä
»d�#©=¾A'd�P���?�?��¡}��¿¤�w�#£1 ;ª  u« ± ¿¤ ;���b¿C®�©5��£��H�w�#£��u©=� Ê\DFEHJ�XYTWVYgb]YT²X?jl]?vwRSJ#Q5[lc�VY�9J#]?ZxE 	 E ]Yj�J+]YZ��Za`HI�`HT_]�[�J/v"Ä  ¼EHJ�Q�`bcfRWQHX([�EHJ��¤VYj ¶ ]Yjlv·I�VwvwJ��¤V?j!X?TSV?gb]^T�tHjlVYtb]YX?]�[lRSV?Q·V^�ÅvwJ#j�RW��]�[�RW�YJ/c�Ìu[�EbRWc

RWc\vwVYQHJU]?cC�¤VYTWTSV ¶ c#Ê
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q�RWXY`HjlJU�HÄá|wÊ �-�H]^I�tHTWJUZaVwvwJYÄ

r Q¢VYjxvwJ#j![lV·J#cf[l]^gbTSR_cfE ¶ EHJ�[�EHJ#j�](tHjlJ#]?Z�Z�`HI�`HT_]�[lRSV?Q�cf[�jx]�[lJ�XYeÐR_cUZaV?Q=�YJ�QbRSJ#Q?[/Ì ¶ J�Z#]^Q�`bcfJ�]YQ
]?vH]^tH[�RW�YJÅcf[�jx]�[lJ�XYe![�Eu]�[#ÌYgb]Yc�J#vUV?Q�]\Z�VYI�tH`w[x]�[lRSV?Qb]^T5I�V=vHJ�TÏÌ�J#cf[�RWI�]^[�J/cd[lEHJCvHJ�jlRS��]�[lRS�?J$Z�V?cf[#Ì ¶ EHR_ZxE
vHJ�t;J�QbvHc�V?Q}[lEHJ�tb]Yjf[lRWZ�`HTW]YjUcn[lj�`bZa[�`HjlJ+V^�Å[lEHJ�tHjlVYX?jl]YI c�J�X?I�J�Q5[�]^Qbv�VYQ�[�EHJ�Q=`HI�guJ#jUV^�$X?TSV?gb]^T
vHJ�jlRS��]�[lRS�?J#c$[�V�g;J�ZaV?I�tH`w[�J/v"Ä

	 � � �  '� � � �a&����������%�
p!cU]^Q�Ja�wtHT_]^Qb]^[�V?j�e·Ja�H]YI+tbTSJ�V^�CVY`Hj 	!p\� ]Y`HXYI�J�Q5[x]�[�RWVYQ�cn[ljl]^[�J#XYeYÌ ¶ J�ZaVYQucfR_vwJ�jP[lEHJ�Ja�=[�J#QbvwJ/v
gu]Yc�RWZPgHTWVwZxÎ�RSQÐq�RWXY`HjlJU�HÄá|wÌ ¶ EHR_ZxE ¶ JU]Yclcf`bI+JP[lV+g;JUVYQbJPtu]^j�[�RS[�RWVYQ%V^�k]�I�V?j�J�XYJ#QHJ�jx]^T�tHjlVYX?jl]YI·Ä

DFEHJ�c�Ja[lcCjlJ�tHjlJ#c�J�Q5[lRSQHX�[�EHJUvH]^[l]T�uV ¶ RSQw�¤V?j�I�]^[�RWVYQ�jlJ�T_]�[lJ#v�[lV�[lEHRWcFtbj�V?XYjx]^I c�J�X?I�J�Q5[F]Yj�J\[�EHJ
�¤V?TSTWV ¶ RWQHXbÊ

Ë�� ��
I: 
 ���5Ê�c�Ja[�V^��RSQbtH`w[\��]^jlR_]^gHTWJ#c#Ä
Ë�� � 
 @��?Ê-cfJ�[�V^��V?`w[�tb`w[���]^jlRW]YgHTSJ/c�Ä
Ë�� 
)�	
 
 ���5Ê�c�Ja[�V^��[�J#I+t;VYjx]^jle���]^jlRW]YgHTWJ#c ¶ EHV5cfJ���]^TW`HJ�RWcFQbV^[�`bc�J#v�[�EbJ�jlJ#]��¨[lJ�j/Ä
Ù!`Hj�cf[�jx]�[lJ�XYe°R_c+gb]Yc�J#v�VYQ¦]}X?TSV?gb]^TC�¤V?j ¶ ]^jxv°I�VwvwJÐ]^tHtHjlV?]?ZxEdÄ�DFEHJ·TWV=Z#]^T�vwJ#j�RW��]�[�RW�YJ/c�]^jlJ

Z�VYI�tH`w[lJ#v�g=e}vwRS�;J#j�J#Q5[�R_]�[�RWQHXÐJ/]YZxE¢]YclcfRWXYQHI�J#Q?[�cf[l]^[�J�I�J#Q?[�g;J�RWQHXÐRWQ�[�EHJ�J��5[lJ�QbvHJ#v�gb]Yc�R_Z�gbTSVwZxÎ
À1JYÄ XbÄWÌ=[�EHJ#e�Z#]^Q%guJUtHjlVYtu]^X?]^[�J/v�g=e�`bc�RSQbX�[lEHJ��¤VYj ¶ ]^jxv=�ÏjlJ��?J�jxcfJ�I�VwvwJ?Ìbcf`uZxE%]?cFRSQ·p\�!r�Á 
 ���¤ÃF]^Quv
[lEHJ�Q%[lEHJUXYTWVYgb]YT"vwJ�jlRS��]^[�RW�YJ#c�]Yj�JPtHjlVYtb]YX?]^[�J#v(g=e�`bc�RSQHX+[lEHJ�ZxEb]^RWQ%j�`HTWJURWQ([lEHJ��¤VYj ¶ ]Yjlv(I�V=vHJYÄ

�!`HjlRSQHX·[lEHJ�tHjlJ#]?Z�Z�`HI�`HT_]�[lRSV?Q}VY�$[lEHJ�TWV=Z#]^T9vwJ#j�RW��]�[lRS�?J#c#Ì ¶ J�J��wtHTSV?R�[U[lEHJ�vwJ#j�RW��]�[�RW�YJ�c�tb]^jxc�R�[ne
tu]�[f[lJ�jlQbc#Ä-É²RSÎ?J�TWeYÌ=I�V?cf[�V^�²[lEHJP[�J#I+t;VYjx]^jle���]^jlRW]YgHTWJ#cC]^Qbv�VY`w[ltH`w[���]^jlRW]YgHTWJ#cCV^��[�EHJUZaVwvwJUc�J�X?I+J#Q5[
vHJ�t;J�QbvHc�VYQHTWe�VYQ·]�cf`bgbcfJ�[�V^��[�EHJURWQHtH`w[!�µ]Yj�R_]^gbTSJ/c�Ä

D�]^Î=RWQHX\RWQ5[�V!]?Z�Z�VY`HQ5[d[lEHJ �uV ¶ vb]�[l]!vwJ�t;J�QuvwJ�QbZ�J#c�]^I�VYQbX�[�EHJC��]^jlRW]YgHTWJ#cÅÀ¤[�EHJFvH]^[l]\vHJ�t;J�QbvwJ#QbZaJ
X?jl]YtHE�V^�"[lEHJ
��� �¦RWQ�q�RWXY`HjlJ\�HÄá|�R_cÅjlJ�t;VYj�[�J/v�RWQ(q�RSX?`Hj�J!�HÄ Ó^Ã�Ì ¶ J!Z�]YQUmn`bcf[$tHjlVYtu]^X?]^[�JF[lEHJPvHJ�jlRS��]��
[lRS�?J#cC[lEb]�[�]^jlJPQHV^[Å�fÂ�J�jlV ³ Ä  ¼EHJ�Q � ��� �Á� 	�� ���
���"� � ]Yj�JPRWQ([lEHJ � ���PÌHZaVYQucfJ#j���]�[lRS�?JP]?c�c�`HI�tw[lRSV?QbcF]^jlJ
I�]?vwJ�vw`HjlRSQbX�[�EHJ\vb]�[l]UvHJ�t;J�QbvwJ#QbZaJ!]^Qb]YTSewc�RWc#Ä�s�J��¤J�jlj�RWQHXP[�V�[�EHJ�J��w]YI�tHTSJ�Z�VwvwJ�RWQ�q�RWXY`HjlJ��HÄá|wÌY[�EHJ
��]Yj�R_]^gHTWJ 
)�UZ�]YQ·vHJ�t;J�Qbv·V?Q	:"Ìb]?Z�Z�VYjxvwRSQbX�[lV�[�EHJ��µ]YTS`bJUV^� � 8���+�Äkr­�-[�EHJ���]YTS`HJUVY�F��8���+�R_c�Î=QHV ¶ Q
V?QHTWe%]^[\j�`bQw�ñ[lRSI�J?Ì ¶ J�]Yclcf`bI+J�[�Eb]^[ 
)��vwJ#tuJ#QbvHc\VYQ : $b[lE=`bc�Ì ¶ JUtHj�V?tb]^X5]�[lJ �������� ÌuJ#�YJ�QÐRS�9RS[!Z�]YQg;JUÂ�J#j�V�]�[�jl`HQw�Ï[�RWI�JYÄ
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^�_a`�b*c�dBe*g/.�h!i	m�n�m]r*dj}4djvIrsd vIp�dB`uc�m�}*{ q�0 no{Id k�m�co_�m�t*~ad21�0Tq�c�n�{*dBd�|*m�yK}*~ad pjqsrsdB_lv ^�_l`ub*codBe*g��sg
^Iq�~a~lq�3 _av*`Zn�{*d }Im�no{�140Tcoquy n�{*d _av*}*b*n k�m�c�_am�t*~ad21 n�q8d mup�{ q�0>no{*dSq�n�{*djcRk�m�co_�m�t*~ad2143 d p m�v��I`ub*c�d q�bsn
n�{*d8rsd co_ak�m�no_ak�d51o}Im�c$1 _ln�x }Im�n nod cov"1jg

6 {*d	rsdjc�_ak�m�no_ak�d pjqsrsd c�dj}4q�conod�rK_lvz^�_a`�b*c�dSeIg e8_71 q�tsn�m�_av*d rKt�x m�bI`�yKdjv"no_av*`Fn�{*dSpjqsrsd80Tc�m�`uy�d v"n
_av6^�_l`ub*codFeIg � t�xzb�1o_lvI`fn�{*d8m�}I}*coq"m�p�{Uqubsno~a_av*d rBm�t4q�k�dug

6 {*d90Tqu~l~aq�3 _lvI`zn 3 q pjq�v�1o_�rsdjc�m�n�_lquv�1 {Cm�k�d yKq�no_ak�m�nod�rwn�{*dKb�1 dKq�0Rno{*d � ���;:<��	������
����� cod ~am�nod�r6noq
n�{*d � ���9� 
=��
$
����9� �>	��*����� � ���<;@? 1 d dZ^�_a`�b*c�dFe*g e(A�h

B _C0)D�E-F(G	_71 noc�b*d no{*d v8no{Id k�m�c�_�m�t*~ad 
)� rsdj}4djvIr�1 quvIH gJ6 {*_K1�yKd m�v"1�n�{Im�n e�LZyfb�1 n�t4d b*}>r*m�nod r
n�m�M"_av*`K_avun�qUm�p p�q�bIvun no{Id8p�q�v"n�co_at*bsn�_lquv!q�0 e � g

B _C0NDOE-F(Gz_K1#0�m�~71odFno{Idjv6n�{*d k�m�c�_�m�t*~ad 
)� rsq�d%1 v*q�nSrsdj}4djvCr6q�vPH g#Q�vBno{I_71	pjm(1 d(RO0Tq�cSb*}>r*m�n�_lv*`e�L!_ln _71 v*d�p�d%1�1�m�c�xKnoqKv*q�n p�q�v"1 _�rsdjc n�{*d8p�quvun�co_at*bsn�_lquv!q�0 e � g
6 {*d	m�t4q�k�d pjq�v�1o_ar*djc�m�no_aq�v"1Rm�c�d v*d�p�d21S1�m�c�xT0Tq�c no{*d	p�qucoc�d p�nov*d%1�1 q�0 no{*d	rsdjc�_ak�m�no_ak�d pjq�r*d�gVU�djn b�1

m(1�1ob*yKd no{Cm�nNHK_K1 rsd��Iv*d rUtCd�0Tq�c�d no{*d � ��� quv*~axf_>0WDOE(F(Gf_71Rnoc�b*d�gXQ�vKno{I_71 pjm(1 d(Rum�~K1oqDe � _K1 rsd��Iv*d�r
quv*~axU_C04DOE-F(G _71 n�cobId�gN6 {�b�12RO3 d	yfb�1 n b*}4rIm�nodDe�LY3 _ n�{*q�bsn n�m�M�_av*`K_lv"n�qUm�pjpjq�b*v"nCe � _av6q�c�rsdjc noq
`udjv*d c�m�nodZmKp�q�c�c�d pOn rsd co_ak�m�no_ak�dFpjq�r*d'3 {IdjvZDOE(F(G _K1[0�m�~K1 dug

Q�v q�c�rsdjc noq rs_K1 no_av*`�b*_K1o{!t4d�n 3 djd vUno{IdSn 3 qKpjm�1od21 m�n c�b*v�\ no_ayKd�R�3 d	p�{*d�p$M
3 {*d�n�{*djc � L��� _K1^]jdjc�qIg
Q;0 _ln _71 v*q�n8] djc�q�R�3 dZm�codI1ob*c�dZno{Im�n � rsd }Cd vIrO1 quv!n�{*dFk�m�c�_am�t*~ad�HBm�vIr _av no{*_K1 p m�1od5DOE-F(G _71 noc�b*d�g
Q�v"1�n�d m�r_R _C0 _ nF_K1�] djc�q�R>n�{*djv3dj_lno{*d c � rsq�d21Zv*q�nZrsd }Cd vIr]q�v@H ? DOE-F�GB_K1�0�m�~K1 d`A quc n�{*djc�dK{Im�1	t4djd v
v�b*yKd co_�pjm�~ p m�vIpjdj~a~am�no_aq�v�1	rsb*c�_av*`zn�{*d }*c�d mupjp�bIy b*~�m�n�_lquva1�n�dj} $ _lv=m�v�xwp m�1od�Rb3 _lno{*qubsnZn�m�M�_av*` _lv"noq
mupjpjq�b*v"n n�{*dZp�q�v"n�co_at*bsn�_lquvUq�0�e � R�3 dSq�tsn�m�_avzm�p�q�c�c�d pOn rsdjc�_lk�m�no_ak�dSpjqsrsd�g4cBqucod q�k�djc%R�3 d	p m�vUvIq�nod
n�{Im�n�1o_avIp�d @wrsq�d%1Zv*q�n rsd }Cd vIr3q�v3no{Id�k�m�co_�m�t*~ad9HbR�no{Id�k�m�~lb*d q�0 �ed��� _K1Fv*q�nFp�{Id p$M�d�rf1o_avIp�dK_ln8_71
m�~>3 m�x�1_] djc�qIgJ6 {Id ~�m�1 n�qu}sno_ayK_>]�m�n�_lquv {Im(1 t4djd vf}4q(1S1 _at*~ad r*b*d n�q n�{*d d�|s}*~aq�_ln�m�no_aq�v8q�0*no{*d rsd co_ak�m�n�_lkud
1o}Im�cS1o_ n�x }Cm�n n�djc�v�1 rsb*c�_av*`�no{*dF}*c�d mupjpjb*y b*~�m�n�_lquv=1 nod }�g
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Q�v3q�c�rsd c n�q!_ayK}*~ld yKdjv"nFno{*d
1 noc�m�n�dj`�x6rsd%1opjco_at4d rw_av]no{*dK}*c�d pjd rs_av*`P1 d�pOno_aq�vWRb3 dK{Im�kudfm�r*q�}sn�d r m
1oq�bIc�pjd�\ noq�\�1oq�b*c�p�d n�c�m�v�1 0Tq�c�yKm�no_aq�v m�}*}*c�qumup�{�g

6 {*d3y m�_av\m�r*k�m�v"n�m�`ud6q�0Fn�{*_71Bm�}*}*c�qum�p�{ _K1Un�q }*c�q�k�_ar*dw`�c�d m�n��Id�|s_at*_a~l_ln�x _lvM_lyK}*~adjyKdjv"n�_lv*`
1oq�}I{*_71 no_�pjm�nod�rfm�~l`uq�c�_ n�{*y
1�R�1o_lvCp�d no{Id djv"no_acod }Icoqu`�c�m�y p�quv"nod�|�n _K1Rm�k�m�_a~am�t*~ld m�n pjq�yK}*_a~ld n�_lyKd $�n�{"b"1�R
_ln _K1 }Cq-1�1o_ltI~ld	noq dj|s}*~lqu_ n n�{*dF}*c�q�`�c�m�y 1 noc�bIp�nob*c�dFm�vIrzno{*d8m(1�1oqsp�_�m�n�_lk�_ln�x q�0 n�{*d8p�{Im�_lv cobI~ldug

6 {*dzyKm�_lv�r*c�m`3 tImup$M6_718no{Im�n8no{Idzrsdjkudj~aq�}*yKd vun8q�0 c�q�tIb�1�n�1oq�bIc�pjdKnoc�m�v�1 0Tq�c�y m�no_aq�v]noq�qu~71Fc�d�\
! b*_ac�d21FmP1 bIt�1�n�m�v"no_�m�~ d#"4quc n�g
Q�v=q�c�rsdjc	noqBy m�MudK_ n8d�m�1o_ld cZnoqBd�|s}4djc�_lyKdjv"nT3 _lno{%$ i m�~a`�q�c�_lno{*yK_�p
n�d p�{*vI_ ! b*d%1�R�n�{*d�$8Q�^'& (*)�R+$ bsn�q�y m�n�_apFiS_,">djc�djv"n�_am�no_aq�vPQ�v"nodjc�yKd rs_�m�n�dF^*q�c�yPR�3 m(1 rsdjkudj~aq�}4d r g-$�Q�^
mupOn$1Um�1Um/.�`u~lb*d6~�m�x�d c10 tCdjn 3 d djv m=~�m�v*`ubIm�`ud�\�1 }4d pj_,2Cp=0Tc�q�v"n \ djvCr%m�vIr m=~�m�v*`ubIm�`ud�\ _lvIr*dj}4djvIrsd v"n
n�c�m�v�1 0Tq�c�yKm�no_aq�vwyKqsrsb*~ad�no{Im�nF_lyK}*~adjyKdjv"n$13$ i n�c�m�v�1 0Tqucoy m�no_aq�v�1	m�nF{*_a`�{3~ld k�d ~ q�0 m�t�1 noc�m�pOn�_lquv�1 g
6 {Id�$8Q�^J\ tCm�1od r�yKq�r*b*~ld(R�_ayK}*~ld yKdjv"no_av*`Fn�{*d {*_adjc�m�c�p�{*_�pjm�~sm�}*}*c�qum�p�{WR�{Im�1 t4djd v rsdjkudj~aq�}4d r�0Tq�~a~lq�3^\
_av*`I1�p�{*djyKd21V1o_ay�_a~�m�c noqFquv*d21 c�dj}4q�conod�r _av4&65�)Cm�vIr�{Im(1 tCd djvK_avun�djc�0�m�pjd r�3 _ n�{fn�{*d�$ i�Q87 0Tcoquv"n \ djvIr g

	 ��� �9� � �;:��#<=���?>?���@�
Q�vKqub*c p�quyK}*bsn�m�no_aq�vIm�~sd�|s}4djc�_lyKdjv"n$1�R(3 d {Im�kud p�q�v"1 _�rsdjc�d r no{Id 	-�7��7 �!�Z	'�T�<�BA����C�4	DA%�!� - 0Tb*vCpOno_aq�v
t4dj~aq�vI`�_av*`�noq�no{*d�cZQ1EGFH$G7JI'\�Kfn�d21 n }*coqut*~adjy pjq�~a~ld�pOn�_lquv/&LKM) gON�_lvCp�dZno{Id8p�qsrsdF_ay�}I~ld y�d v"no_av*`Kno{*d
0TbIvIpOn�_lquv _K1^3 c�_ nonodjvB_av6^*q�conoc�m�vWR"_ln {Im(1 tCd djv6p�quv"kudjconod�rU_avP7 t4d�0Tq�c�dFm�b*`uyKdjv"no_av*`K_ n�g
Q3dF{Im�k�dFpjq�yK}Im�c�d rzno{Icod d	yKdjno{*qsrO1^0Tquc no{*d8pjq�yK}*bsn�m�n�_lquv q�0 n�{*dSRum�p�qut*_�m�vzq�0 n�{*dZnod%1�n#0TbIvIp<\

n�_lquv�h

B no{*d50Tquc�3 m�c�r \ cod k�d cS1od yKqsrsdZq�0T$ i�Q87 ? $ i�Q87^A $
B no{*dF{I_ld c�m�c�p�{*_�pjm�~ m�}*}*c�qumup�{ 3 _lno{*qubsn d�|s}*~aq�_lno_av*`
1 }Cm�c$1 _ln�x ?VU $ i�\ ^Vc@A'$
B no{*dF{I_ld c�m�c�p�{*_�pjm�~ m�}*}*c�qumup�{Ut�xzdj|�}I~lqu_ n�_lv*`
1o}Im�c$1o_ n�x ?WU $ i�\1Ns^Vc@AOg
6 {*dFc�dj~�m�n�d r!cod%1 bI~ n$1 m�c�dSc�dj}4q�conod�rz_av6^ _a`�bIcodFe*g (*g
6 {*d pjq�yK}*bsn�m�n�_lquvIm�~sc�d21ob*~lnS1V1o{*q�3�n�{Im�nRyKd�n�{*qsrO1 tIm(1 d�r quv�mZ{I_ld c�m�c�p�{*_�pjm�~"m�}*}*c�qumup�{fm�c�d yKq�c�d

d#"4d�pOn�_lkud n�{Im�vKyKq�vIq�~a_ n�{*_ap m�}*}*c�qumup�{*d212R`3 {*djv�no{Idjx ~ad mur8n�q8m�v�_lv"n�djc�0�m�p�d pjq�v"noc�m�p�no_aq�v�g 6 {*d U $ i�\
^Vc yKd�no{Iq�rf_K1 ~ad21S1�d�XUp�_adjv"n no{Cm�vfno{*d;$ i�Q87Am�}*}*c�qumup�{T3 {*djv no{*d v�b*yftCd c � q�0C`�~aq�tCm�~�rsdjc�_lk�m�no_ak�d21
_K1 ~ad21S1 no{Im�vC5MY*gXQ�vIrsd d rbRO0Tq�c�� �'ZM[OR U $ i�\ ^Vc ~ad m�r�1 n�qUm�v _lv"n�djc�0�m�p�dZdj|�}Cm�v�1o_lquv�g
\ vAn�{*dzq�no{*d cf{Cm�vIrbR�n�{*d U $ i�\�N*^Xc yKd�no{Iq�r�q�bsn�}Cd c 0Tqucoy
1Fn�{*d $Si�Q87 m�}*}*c�qumup�{=djk�d v 0Tq�c

�^]_Z�R�1o{*q�3 _lvI`Fno{*d	t4djv*d#2*nS1 n�{Im�n p�qub*~arUtCdZm�p�{*_adjkud r t�xKb�1o_lvI`fp�quv"nod�|�n�\;1odjv�1o_lno_ak�d rs_6">djc�djv"no_�m�n�_lquv
1 noc�m�n�dj`u_ld%1jg
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7 F98;:eF 7<7>= :eF@?BA�CD?B8FEHGBIKJ2LHGKJ 7 CMG<J
Q�v�1 no_lnobsn�dFq�0-Nsp�_adjv"no_62Cp�7 quy�}Ibsno_av*`
6 d p�{Iv*_ap m�~ON v*_lkudjc$1 _ln�xziScod%1or*djv�g
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