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#N_?XZjiez]N_a`´XZjiez]1mZ_�Á^d�`zÁ^_aXZb\_aeZY\]EmWß ��XZXZjihkÁ}��blhkd�`z]N`z[^Á^_^]\]lhib¸��`%b1eZ`´¿�d�jieZÂ _ThiÂ¾X.d�Ylb¸��`%b1mZ_TÁ}��jkÁaeZj
_ab�mZ_EmZd�`Z`z[^_^]6]\_1b\d�eZYl`z_a`cb2¿�_aY\]:jk_^]:b\_^Á�$Z`Zh��%ez_^]6m�e X���Y¸��jijk[ajihk]lÂ _��z_a`*jk_^]6��mz��XZb¸��`cb1��e b <HX._NmZ_1Âº�ùÒ
b\[aYlhk_ajo_a`²¿�d&�Kez_���Áablez_ajijk_aÂ _a`cb:�.]\Á%$z[aÂº��blhk]\[?X���YfeZ`²_a`z]\_aÂ'gZjk_�mZ_E` �NezmZ]1Á^d�`Z`z_^Áab\[^]2X���Y6eZ`²Y\[^]\_}��eB�
åfhi`z]lhÖmZ_�`zd�Â'gZY\_ae���_a`c¿HhiY\d�`Z`z_aÂ _a`cb\]�X._aYlÂ _ablb¸��`%b?jàßâ_ �Z[^ÁaeZblhkd�`�mWß ��XZXZjihkÁ}��blhkd�`z]'Y\[aX���Ylblhk_^]���mz��XZb\[^_^]
ÞEÁ^_�b <%XÃ_6mZ_�Âº��b\[aYlhk_aj��Hd�`cbý¿%e¾jk_9�<d�eZY:�  od�eZb\_ÎÝ{d�hk]ýjÀ�NXZjieZX���Ylb:mWßâ_a`cblY\_f_ae���Y\_a`zmZ_a`%býblY\d�X�mZ[aX._a`zmz��`%b\_
jàß ��XZXZjihkÁ}��blhkd�` m�e�]leZXZXÃd�YlbýÝ{d�eZYl`Zh._a`º`z_fX._aYlÂ _ablb¸��`%b4X���]ýmWß hk]\d�jk_aY:Á^d�YlY\_^Áab\_aÂ _a`cb�jk_2Á^dHmZ_6jihk[NÞEjÀ�1��_^]<Ò
blhkd�` m�e¾]leZXZXÃd�Ylb>mWßâ_ �Z[^ÁaeZblhkd�` m�e Á^dHmZ_ýXZY\d�XZY\_6Þfjàß ��XZXZjihkÁ}��blhkd�`B��ð�jZ_^]lbt��hi`z]lhZm�h)(ºÁahijk_�mZ_:Á^d�`zÁ^_a¿�d�hiYCmZ_^]
��XZXZjihkÁ}��blhkd�`z]fX.d�Ylb¸��gZjk_^]f_ab6b\d�eZb2Á�$���`"��_aÂ _a`%bEm�e²]leZXZXÃd�Ylb2mWßâ_ ��[^ÁaeZblhkd�` _a`cblY¸�ùøk`z_�mZ_^]6Â dHm�h '�Á}��blhkd�`z]
XZjiez]6d�e·Â d�hi`z]2jkd�eZY\mZ_^]6mz��`z]6jàß ��XZXZjihkÁ}��blhkd�`B�
î��;��_^]lblhkd�` mZ_?jÀ�ºÂ'eZjiblh Ò���Áablhi¿Hhib\[T_^]\b1��ez]\]lh�eZ`´XÃd�hi`cbf`zd�`�ÒÔÁ^d�`z]\_a`z]lez_aj>X���YlÂ¾hojk_^]f]leZXZXÃd�Ylb\]f_ ��hk]<Ò

b¸��`cb\] ��#N_?Á^_NÝà��hib:�Zjàß ��XZXZjihkÁ}��blhkd�`²¿K�¾]\_NblY\d�eZ¿�_aY2Ý{d�Ylb\_aÂ _a`%b2jihk[^_'ÞTeZ`z_EXÃd�jihiblh��%ez_?mWßâd�Y\mZd�`Z`���`zÁ^_aÂ _a`cb
_ab�`z_EXÃd�eZYlY¸�¾_a`·Á�$���`"��_aY1d�e²]}ßâ_a`²��gz]lblY¸��hiY\_ �ce�ßâ_a`´��mz��XZb¸��`%bf]\d�` XZY\d�XZY\_�Á^d%mZ_��
ð�j.��XZX���Y¸�ùøkb�mZd�`zÁ\�ce�ß hijÃ]\d�hib4`z[^Á^_^]\]¸��hiY\_1mZ_6ÝJd�eZYl`ZhiYýeZ`*_a`c¿HhiY\d�`Z`z_aÂ _a`cb:ÝJd�eZYl`Zhk]\]¸��`%b:eZ`�_a`z]\_aÂ�gZjk_

Â¾hi`ZhiÂº��j6mZ_�Ý{d�`zÁablhkd�`Z`���jihib\[^]ºX.d�eZY�jÀ�?��_^]lblhkd�`¡m�eR]leZXZXÃd�Ylb¾mWßâ_ ��[^ÁaeZblhkd�`RmWß ��XZXZjihkÁ}��blhkd�`z]ºY\[aX���Ylblhk_^]:�
ú4_ab�_a`c¿HhiY\d�`Z`z_aÂ _a`cb:�Ö_a`B[ab¸��`cb�Â¾hi`ZhiÂº��j�� �c��Y¸��`%blhib _a`�X���Ylblhk_
jÀ� XÃd�Ylb¸��gZhijihib\[*mZ_^]T��XZXZjihkÁ}��blhkd�`z]D�%eZh
]\d�`%b6Âº��`ZhiXZeZjk[^_^]2mZ_EÂº��`Zh��aY\_���gz]lblY¸��hib\_'_ab6]lblYlezÁableZY\[^_��

K ` �?[G�c��jk_aÂ _a`%b4XZe*Á^d�`z]lb¸��b\_aY:Á^_^]ýmZ_aYl`Zh��aY\_^]���`Z`z[^_^]4eZ`z_feZblhijihk]¸��blhkd�`
mZ_2XZjiez]:_a`ºXZjiez]ýY\[aX���`zm�ez_
mZ_ jÀ��XZY\d&�KY¸��Â¾Âº��blhkd�` Þ�d�g(�<_ab\]*m�e�Ýà��hib�XZYlhi`zÁahiX���jk_aÂ _a`%b´mZ_¦]\_^]*hi`zmZ[a`ZhÀ��gZjk_^] �%e���jihib\[^] _a` ��[a`Zhk_
jkd&�KhkÁahk_aj��Wî���XZY\d&�KY¸��Â¾Âº��blhkd�`�Þ
d�g(�l_ab\]1X._aeZbEmZd�`zÁ�XÃ_aYlÂ _ablblY\_¾mZ_�Y\[^]¸d�ezm�Y\_�jk_^]fXZY\d�gZj��aÂ _^]'[a¿�dM�%ez[^]
Áah ÒÔmZ_^]\]lez] �

î�_ýXZY\d�gZj��aÂ _4X.dK]¸[C_^]lb>mZd�`zÁýmZ_4Á^d�`zÁ^_a¿�d�hiY>eZ`T_a`%¿%hiY\d�`Z`z_aÂ _a`%bÖhiÂ¾XZjih��ce���`%bÖmZ_CX���Y>]\d�`TeZblhijihk]¸��blhkd�`
¹
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eZ`z_6XÃd�Ylb¸��gZhijihib\[2Á^d�Â¾XZj��ab\_1mZ_^]ý��XZXZjihkÁ}��blhkd�`z]4Y\[aX���Ylblhk_^]ý¿%hk]lÒ�ÞùÒà¿%hk]tm�e
]leZXZXÃd�YlbCmWßâ_ ��[^ÁaeZblhkd�`�ÝJd�eZYl`Zh��Hú4_
]leZXZXÃd�Ylbf]\_'mZd�hibfmWß 
ablY\_?hi`zmZ[aXÃ_a`zmz��`cbNm�e²Â [^m�hÀ�ºmZ_'Á^d�Â¾Â�eZ`ZhkÁ}��blhkd�` eZblhijihk]¸[���mZ_'mZd�`Z`z_aYfeZ`z_?¿Hhk]lhkd�`
]lblYlezÁableZY\[^_¦_ab
��gz]\blY¸��hib\_ m�e§X���Y\Á mZ_²Âº��Á%$Zhi`z_^] _ab�mZ_^]
` �NezmZ]*mZ_²jàß ��XZXZjihkÁ}��blhkd�`B�:b\d�eZb*_a`¶blhiY¸��`%b
gÃ[a`z[8'�Á^_?mZ_^]�XZY\d�XZYlhk[ab\[^]1d �Ã_aYlb\_^]�X���YfmZ_NjÀ��XZY\d&�KY¸��Â¾Âº��blhkd�` d�Ylhk_a`%b\[^_'d�g(�l_ab:�

����� ������� %���"����!� % '

î�_�blY¸�^¿K��hij$�%ez_ `zd�ez]�XZY\[^]\_a`%b\d�`z]Tmz��`z]TÁ^_ Â [aÂ d�hiY\_
XÃd�Ylb\_º]leZY�jàßâ[ablezmZ_�_ab�jÀ�·Á^d�`zÁ^_aXZblhkd�`BmWß eZ`
_a`c¿HhiY\d�`Z`z_aÂ _a`cb�d�Ylhk_a`cb\[ d�g(�l_abTXÃd�eZY�jÀ�·XZY\d&�KY¸��Â¾Âº��blhkd�`�mWß ��XZXZjihkÁ}��blhkd�`z] Y\[aX���Ylblhk_^]
	 �tú4_ab¾_a`c¿HhiY\d�`�Ò
`z_aÂ _a`cbE_^]lb2XZYlhi`zÁahiX���jk_aÂ _a`cb?Á^d�`z]lblhiblez[TmWß eZ` ]\eZXZX.d�Ylb1mWßâ_ ��[^ÁaeZblhkd�` X.d�eZYNÁ^_^]f��XZXZjihkÁ}��blhkd�`z] �.mZ_'b\_ajijk_
]\d�Ylb\_
Þ*ÝJd�eZYl`ZhiYTÞ jàß eZblhijihk]É��b\_aeZY�eZ`z_ºhi`cb\_aY<Ýà��Á^_
mZ_ºXZY\d&�KY¸��Â¾Âº��blhkd�`�ÝJ��Áahijk_aÂ _a`%b���mz��XZb¸��gZjk_ ��e�b <%XÃ_
mWß ��XZXZjihkÁ}��blhkd�`´mZ[^]\hiY\[^_��

î�_�]leZXZXÃd�YlbEmWßâ_ ��[^ÁaeZblhkd�`�d �ÃY\_���hi`z]lh>eZ`z_�hi`%b\_aY<ÝJ��Á^_T¿�_aY\]Njk_^]NÁ^d�`zÁ^_aXZb\]EmZ_Tg���]\_TX.d�eZYN]leZXZXÃd�Ylb\_aY
b\d�eZb'b <%XÃ_ mWß ��XZXZjihkÁ}��blhkd�`BÁ^d�`zÁaeZYlY\_a`cb\_�Y\[aX���Ylblhk_���_a`�mZd�`Z`���`%b�jihigZY\_�Á�$zd�h ��Þ*jàß eZblhijihk]¸��b\_aeZYTXÃd�eZY'mZ_^]
gÃ_^]\d�hi`z]CXZjiez]4]lXÃ[^Áah 'Q�cez_^] �cð�j�]\_aY¸�'��hi`z]\h�XÃdK]\]lhigZjk_2mZ_2XZY\d&�KY¸��Â¾Â _aY:eZ`z_2XÃd�jihiblh��cez_fmWßâd�Y\mZd�`Z`���`zÁ^_aÂ _a`cb
mZ[^m�hk[^_ Þ·eZ`z_
ÁajÀ��]\]\_
mWß ��XZXZjihkÁ}��blhkd�`z] d�eBmZ_
Â d%m�h '�_aYTjk_^]TY\d�eZblhi`z_^]¾mWß ��XZjÀ��blhk]\]\_aÂ _a`cb _ab�mZ_�Y\_^Á^d�`z]<Ò
blYlezÁablhkd�`·mZ_^]�mZd�`Z`z[^_^]6_a`*¿Hez_1mWßâd�gZb\_a`ZhiY2eZ`
Y\_^Á^d�eZ¿HY\_aÂ _a`cb1_a`cblY\_Njk_NÁ}��jkÁaeZj�_ab:jk_^]�Á^d�Â¾Â'eZ`ZhkÁ}��blhkd�`z]:�
ð�jo_^]lbN[G�c��jk_aÂ _a`cbEXÃdK]\]lhigZjk_�mZ_�Á%$���`"��_aYNÝJ��Áahijk_aÂ _a`%b1jÀ��Á^d�ezÁ�$z_Tg���]<Òà`Zhi¿�_}��e�mZ_TÁ^d�Â¾Â'eZ`ZhkÁ}��blhkd�`�d�e�Þ
jàßâd�XZXÃdK]\[Ejk_NÂ dHm"�ajk_?mZ_EÁ}��jkÁaeZj�ÝJd�eZYl`Zh�Þ�jàß eZblhijihk]¸��b\_aeZY3'z`���j��

ú4_^]�Y\_^Á�$z_aY\Á%$z_^] ]\_²]\d�`%b
mZ[aY\d�eZjk[^_^]*]\d�ez]ºjÀ��m�hiY\_^Áablhkd�`�mZ_²ñzY¸��`zô^d�hk]\_ �2ÙWÚ��oì��%���Wì�� ���ùì �:b\d�eZb
mWß ��gÃd�Y\m mz��`z]tjk_:b$��aÂ _fÓO��ú4dK¼ m�e¾jÀ��gÃd�Y¸��b\d�hiY\_2ð�`�Ý{d�YlÂº��blh��%ez_��%ä%h��K`���e�� _ab4äM<�]lbC�aÂ _^]2ï{ð���ä5�%ú4ã � äcÒ
á1ãNäHåEó8��XZeZhk]Ömz��`z]>jk_4XZY\d+�l_ab6254$070�	�ï�XZY\d+�l_abÖÁ^d�Â¾Â'eZ`�ú4ã � äcÒÔðòã � ð�å2ÒÔáfãEäHåEó8��îtßâd�g(�l_^Áablh Ý.Á^_a`%blY¸��j
mZ_
Á^_ XZY\d+�l_abT_^]lb�jk_�mZ[a¿�_ajkd�XZXÃ_aÂ _a`cb¾mZ_�Â [ab$zd%mZ_^]�_abTd�eZblhijk]�XÃ_aYlÂ _ablb¸��`cb�jàß eZblhijihk]¸��blhkd�`¡_ (ºÁ}��Á^_*mZ_
Âº��Á�$Zhi`z_^]?Â'eZjiblhiXZY\dHÁ^_^]\]\_aeZY\]?XÃd�eZYNjÀ�
]lhiÂ'eZjÀ��blhkd�`�Þ
[a¿�[a`z_aÂ _a`%b\]'m�hk]\ÁaY\_ab\]:��ú4_^]NÂ [ab$zdHmZ_^]E_ab?d�eZblhijk]
]\d�`%bOÁ^d�`z]lblYleZhib\]t��e�mZ_^]\]lez]OmZ_ýjÀ��`"�c�+��_^]tÞ2d�g(�l_ab\]�Y\[aX���Ylblhk] ��_ae��HÒàÂ 
aÂ _^]>Y\_H�%ez[aY¸��`cb>jàß eZblhijihk]¸��blhkd�`¾mWß eZ`z_
XZjÀ��b\_ÎÒJÝJd�YlÂ _�mZ_�Á^d�Â¾Â'eZ`ZhkÁ}��blhkd�`�_ (ºÁ}��Á^_��Kã1d�blY\_:blY¸�^¿K��hijzmZ_4b$��^]\_:]}ß hi`cbC�G�KY\_2mZd�`zÁ:X���Y<ÝJ��hib\_aÂ _a`%bCmz��`z]
jk_^]2� �Z_^]6mZ_EY\_^Á%$z_aY\Á�$z_'m�e²XZY\d+�<_ab:�

����� �����" %��$' "����$�&%���������� � �����

ú4_EÂ [aÂ d�hiY\_'_^]lb6d�Y=�c��`Zhk]\['_a` � �KY¸��`zmZ_^]2X���Ylblhk_^]'Ä
� jÀ��XZY\_aÂ¾h��aY\_²X���Ylblhk_ _^]lb
Á^d�`z]¸��ÁaY\[^_�Þ�jàßâ[ab¸��b*mZ_·jàß ��Ylb*_ab�]}ß ��YlblhkÁaeZjk_¦��eZb\d�eZY mZ_·blY\d�hk] �KY¸��`zmZ]
XÃd�hi`cb\] �Wãfd�ez]N`zd�ez]'��blb¸��Á%$zd�`z]�mWß ��gÃd�Y\m�Þ*mZ[^ÁaYlhiY\_¾jk_¾Á^d�`%b\_ �Hb\_ mZ_�`zd�blY\_ blY¸�^¿K��hijC_ab'Þ*mZ[8'z`ZhiY
jk_^]NgÃ_^]\d�hi`z]1�%eZhÖ_a`�mZ[^Á^d�eZjk_a`cb
Ä�� ÌÉÈ�ÈÎê}è�èZé�ÆÎÏ�ÈºË�� Ì�cÇ��aêHÏ{ÊJé�Í´è�é�êHÆ�çÉècè � Ê �\çKÏ{ÊJé�ÍZÈ¾Æ\ÇÔè�ç�ÆaÏ{ÊàÌÉÈ ��áf`z_
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mZ_ae���h��aÂ _¦[ab¸��X._¦Á^d�`z]lhk]\b\_¦��jkd�Y\]*_a`�eZ`�b\d�eZY mWß $zd�Ylh��}d�`$mZ_^] ]\d�jieZblhkd�`z] _ �Hhk]\b¸��`cb\_^] mz��`z] Á^_
mZd�Âº��hi`z_���Á^_1�ceZhW`zd�ez]f��Â7�a`z_?XÃd�eZY�'z`ZhiYfÞ�mZ[G�c�+��_aYfmZ_EÁ^_ablb\_?[ablezmZ_?eZ`·Â d%m"�ajk_?`zd}¿K��b\_aeZYfmZ_
]\eZXZX.d�Ylb6mWßâ_ �Z[^ÁaeZblhkd�`²XÃd�eZY2��XZXZjihkÁ}��blhkd�`z]2Y\[aX���Ylblhk_^] �

� jÀ��mZ_ae���h��aÂ _�X���Ylblhk_�¿K��mZ[^ÁaYlhiY\_T_a`�mZ[ab¸��hij>jk_�Â d%m"�ajk_O�%ez_�`zd�ez]1XZY\d�XÃdK]\d�`z]N]\d�ez]1jÀ�ºÝ{d�YlÂ _�mZ_
jÀ�¾gZhigZjihkd�b$��H�cez_TmZ_'ÁajÀ��]\]¸_^]�25IÃ÷�! !oÿ�ì �-� #E��`z]2eZ`²XZY\_aÂ¾hk_aYNÁ�$���XZhiblY\_��Ðjk_?Â dHm"�ajk_'mZ_Eg���]\_�_^]lb
mZ[^ÁaYlhibý¿%hÀ�?]\d�`ºhi`%b\_aY<ÝJ��Á^_1mZ_6XZY\d&�KY¸��Â¾Âº��blhkd�` _abýmWß eZblhijihk]É��blhkd�`B�%áf` Â dHm"�ajk_2[ab\_a`zm�e ÞEjÀ�NÂ�eZjiblh Ò
��Áablhi¿Hhib\[T_^]lbf_a`z]leZhib\_�XZY\[^]\_a`%b\[��ÐåfXZYC�^]1eZ`z_?Y¸��XZhkmZ_TXZY\[^]\_a`cb¸��blhkd�`�mZ_�jàß hiÂ¾XZjk[aÂ _a`cb¸��blhkd�`�_abNmZ_^]
XÃ_aY<ÝJd�YlÂº��`zÁ^_^]fmZ_'jÀ�¾gZhigZjihkd�b$��H�%ez_��Ðjàßâ_a`%¿%hiY\d�`Z`z_aÂ _a`%bNÝ{d�eZYl`ZhO_a`´Á^d�Â¾XZjk[aÂ _a`%bNmZ_;25IÃ÷�! !oÿ�ì �
_^]\b XZY\[^]\_a`cb\[��ýðÔjf_^]lb�Á^d�`z]lblhiblez[´mWß eZ`�_a`z]\_aÂ�gZjk_´mWßâd�eZblhijk]
mWß ��hkmZ_´Þ�jÀ��XZY\d&�KY¸��Â¾Âº��blhkd�`$��hi`z]lh
�%ez_2mZ_2Y\_^mZ[8'z`Zhiblhkd�`z]�m�e
Á^d�Â¾XÃd�Ylb\_aÂ _a`cb�mZ_fg���]\_2_a`�¿%ez_1mWß ��Â [ajihkd�Y\_aY:jk_^]CXÃ_aY<ÝJd�YlÂº��`zÁ^_^]ýXÃd�eZY
Á^_aYlb¸��hi`z]2b <HX._^]2mWß ��XZXZjihkÁ}��blhkd�`z]:�

� jÀ��mZ_aYl`Zh��aY\_²X���Ylblhk_²Â d�`cblY\_ mZ_^]º_ �Z_aÂ¾XZjk_^]�mWß eZblhijihk]¸��blhkd�`�mZ_²Á^_ab�_a`c¿HhiY\d�`Z`z_aÂ _a`cb·_ab XÃ_aYlÂ _ab
��hi`z]\h�mZ_E¿K��jihkmZ_aY6jk_^]2Á%$zd�h � _ �W_^Áablez[^]:�Ðî�_EXZY\_aÂ¾hk_aYfÁ%$���XZhiblY\_�mZ[^ÁaYlhib2eZ`z_?¿�_aY\]lhkd�`·Y\[aX���Ylblhk_�mWß eZ`
]\hiÂ'eZjÀ��b\_aeZY Þ [a¿�[a`z_aÂ _a`cb\] m�hk]\ÁaY\_ab\] ��	"� ! ��×xÜ �Ö��hi`z]lh��%e�ß eZ`BÁajihk_a`%b¾]\_aYl¿�_aeZY�$Zhk[aY¸��Y\Á�$Zh��%ez_��Öî�_
mZ_ae���h��aÂ _·Á%$���XZhiblY\_´mZ[^ÁaYlhib�eZ`z_ hiÂ¾XZjk[aÂ _a`cb¸��blhkd�`�m�eRÂ dHm"�ajk_ ú	�
�
������e¶mZ_^]\]lez] mZ_·jÀ��gZh Ò
gZjihkd�b$��H�%ez_ 25I.÷ ! !Oÿ�ì�� [ab\_a`zm�ez_�Þ�jÀ��Â'eZjiblh Ò���Áablhi¿Hhib\[��2ú4_ablb\_¦��XZXZjihkÁ}��blhkd�`§`zd�ez]
XÃ_aYlÂ _ablblY¸�
[G�c��jk_aÂ _a`%b1mZ_'XZY\d�X.dK]¸_aY2eZ`z_?b\_^Á%$Z`Zh��cez_TmZ_?Y\_^Á^d�eZ¿HY\_aÂ _a`cbEmZ_^]fÁ^d�Â¾Â'eZ`ZhkÁ}��blhkd�`z]NX���Yfm�e Á}��j Ò
ÁaeZj��

ã1d�ez]�b\_aYlÂ¾hi`zd�`z]2Á^_NÂ [aÂ d�hiY\_�_a` Y\[^Á}��XZhibleZjÀ��`cb1jk_^]6Á^d�`cblYlhigZeZblhkd�`z]fXZYlhi`zÁahiX���jk_^]2mZ_'Á^_ablb\_Nb$��^]\_?_ab
_a`·XZY\[^]\_a`%b¸��`cbfjk_^]�X._aY\]\X._^Áablhi¿�_^]6mZ_?`zdK]�blY¸�^¿K��e�� �
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ú4_ablb\_:]\_^Áablhkd�`Tb\_a`cb\_:mZ_4mZ[8'z`ZhiYOjk_4Á}��m�Y\_$��[a`z[aY¸��j�mZ_ý`zd�blY\_4Y\_^Á�$z_aY\Á%$z_��cú4_ajieZh ÒÔÁahHXÃ_aeZb 
ablY\_ý_ ��XZYlhiÂ [
_a`�Y\[aXÃd�`zmz��`cb´��e��L�cez_^]\blhkd�`z]·]leZhi¿K��`cb\_^]�Ä:XÃd�eZYC�cezd�hEjk_^]´��XZXZjihkÁ}��blhkd�`z]·¿Hhk]\[^_^] ]\d�`cb²X���Y¸��jij��ajk_^]²_ab
Y\[aX���Ylblhk_^]:�zmZ_ �cez_ajk]6]\eZXZX.d�Ylb\]6m�hk]\X.dK]\_ÎÒàb<ÒÔd�`²X.d�eZY�jk_aeZY6Â¾hk]¸_E_a`��NeZ¿%Y\_T|

} �Ð�o�ù���o�Ðv:u�wzy�uc�Oy��c� �H��rowZ��wzy{y�$Hy���~ ¼¦��j��KY\['jàß hi`zÁ^_^]\]É��`cb\_¾��e"�KÂ _a`cb¸��blhkd�`�mZ_^]fX._aY<ÝJd�YlÂº��`zÁ^_^]NmZ_^]
]lb¸��blhkd�`z]NmZ_TblY¸�^¿K��hij��.Y\[^]\d�ezm�Y\_TXZjiez]fY¸��XZhkmZ_aÂ _a`%b'Á^_aYlb¸��hi`z]NXZY\d�gZj��aÂ _^]N`z[^Á^_^]\]lhib\_�mZ_'ÝJ��hiY\_���XZXÃ_ajÖ��e��
b\_^Á�$Z`Zh��%ez_^]Em�e²X���Y¸��jijk[ajihk]\Â _��._a` X���YlblhkÁaeZjihk_aY?ÞºÁ^_ajijk_TmZ_�jàß ��j���d�Ylhib$ZÂ¾h��cez_TX���Y¸��jij��ajk_��Ãîtß hkmZ[^_ ��[a`z[aY¸��jk_
Á^d�`z]lhk]lb\_�ÞNmZ[^Á^d�eZXÃ_aYÖjàß ��XZXZjihkÁ}��blhkd�`º_a`�¿%ez_:mZ_4Y\[aX���YlblhiYCÁ}��jkÁaeZjz_abÖmZd�`Z`z[^_^]t]leZY>XZjiez]lhk_aeZY\]ÖÁ}��jkÁaeZjÀ��b\_aeZY\]
_a` Ýà��hk]¸��`cb6_a`´]\d�Ylb\_��cez_'Á^_^]6Á}��jkÁaeZjk]2]}ßâ_ �Z[^ÁaeZb\_a`cbf_a`·X���Y¸��jij��ajk_��

g
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# �ED D}�.����u��HD�
O�·rOwZ�ùwzy{y�s%y{v D���� ~ ðÔjW_^]lb�gZhk_a`·Á^d�`Z`%e �%e�ß hij�_ �Hhk]lb\_NmZ_ae�� �KY¸��`zmZ_^]:ÝJd�YlÂ _^]6mZ_NX���Y¸��j Ò
jk[ajihk]lÂ _¾Ä�Á^_ajieZh���XZX._ajk[EÁ^d�eZY¸��Â¾Â _a`%b ËcÌ'Ï�� ����Ì d�e _a`zÁ^d�Y\_ ËcÌ
�\é�Í�Ï{Æ�� � Ì	�ýËcÌEÈÉÊ{Ï{ê�çKÏ{ÊJé�Í _ab6Á^_ajieZh���XZXÃ_ajk[
ËcÌ�Ë�é�ÍzÍÃÇ\ÌÉÈ d�e�_a`zÁ^d�Y\_ ËcÌ¾Æ\ÇÉÈ^é � ê�Ï{ÊJé�Í ��åfe�]\_ahi`�mWß eZ`z_¾Â 
aÂ _���XZXZjihkÁ}��blhkd�`B��Á^_^] �*]\d�eZY\Á^_^]'X._aeZ¿�_a`%b
Â 
aÂ _ 
ablY\_?Á^d�`&�ld�hi`cb\_aÂ _a`%b1_ ��XZjkd�hib\[^_^]:�
î�_�X���Y¸��jijk[ajihk]\Â _¾mZ_¾mZd�`Z`z[^_^]E_^]lbE��[a`z[aY¸��jk_aÂ _a`cb'Âº��]¸]lh ÝýÁ}��YEhijÖÁ^d�YlY\_^]lXÃd�`zm�ÞºeZ`¦blY¸��hib\_aÂ _a`%b �

]\d�eZ¿�_a`%bN��]\]¸_ ��]lhiÂ¾XZjk_ � Þ Y\[}��jihk]\_aYN]leZY2eZ`z_ �ce���`%blhib\[TÂº��]\]lhi¿�_'mZ_TmZd�`Z`z[^_^]NmZ_?Â 
aÂ _�`���bleZY\_��Ãî�_^]
��XZXZjihkÁ}��blhkd�`z]:_ �HXZjkd�hib¸��`%býeZ`ºb\_aj�X���Y¸��jijk[ajihk]lÂ _f]\d�`cb6�ce���jih '�[^_^]4mZ_fäHÓt¼ # ïàä%hi`"�Kjk_2ÓtY\d&�KY¸��Â �%¼´eZjiblhiXZjk_
#E��b¸��ó8� #N��`z]Njk_�Á}��]Ed&%¦jk_^]N]lblYlezÁableZY\_^]?mZ_�mZd�`Z`z[^_^]E]\d�`%bEhiYlY\[G�KeZjih��aY\_^]:�WÁ^_TX���Y¸��jijk[ajihk]lÂ _¾mZ_�mZd�`Z`z[^_^]
_^]lb�mZ_1XZjiez]3�ce���jih '�[NmWß Ê�ÆÉÆ\Ç�
�ê � ÊJÌÎÆ� ä%blY¸��b¸�+� �aÂ _'½�g�� �Zã1d�b¸��Â¾Â _a`cb6mz��`z]�Á^_NÁ}��]:�HjÀ�TmZ[^Á^d�Â¾XÃdK]lhiblhkd�`²mZ_
jàß ��XZXZjihkÁ}��blhkd�`B_a`�¿%ez_¾mWßâ_ ��XZjkd�hib\_aY'jk_ X���Y¸��jijk[ajihk]lÂ _7��[a`��aY\_ºeZ`�_a`z]\_aÂ'gZjk_�mZ_¾b���Á�$z_^]�Á^d�`zÁaeZYlY\_a`cb\_^]¾Þ
�KY¸��hi`
XZjiez]ýd�e
Â d�hi`z] 'z`B�H[a¿�_a`cblez_ajijk_aÂ _a`%b2Á�$���`"��_}��`%b6m(<%`���Â¾h��%ez_aÂ _a`cb:��_ab4XZjiez]ýd�e�Â d�hi`z]:]=<%`zÁ%$ZY\d�Ò
`Zhk]\[^_^]N]\_ajkd�` jk_�mZ_G�KY\[�mWß hiYlY\[G�KeZjÀ��Ylhib\[��Wî�_^]NmZd�`Z`z[^_^]N]\d�`%bN]¸d�hibfY\[aX���Ylblhk_^]E]leZYfjàßâ_a`z]\_aÂ'gZjk_¾mZ_^]1b���Á%$z_^]:�
]\d�hib:Â¾hk]\_^]�mz��`z]:eZ` _^]lX���Á^_NÁ^d�Â¾Â'eZ` ��Á^Á^_^]\]lhigZjk_NmZ_aXZeZhk]�`�ß hiÂ¾XÃd�Ylb\_��cez_ajijk_1b���Á�$z_��Z¼¦��hk]�]leZY:eZ` ]leZX�Ò
XÃd�YlbCmWßâ_ ��[^ÁaeZblhkd�`�Y\[aX���Ylblh��cjàßâ_^]\X���Á^_�`�ßâ_^]lb �%ez_�¿HhiYlblez_ajijk_aÂ _a`cb�Á^d�Â¾Â'eZ`
_abCmZ_�Ýà��ô^d�`º]\d�ez]<Ò��\��Á^_a`cb\_��cjk_^]
mZd�`Z`z[^_^]2]¸d�`cb6Y\[aX���Ylblhk_^]2X���YlÂ¾h�jk_^]�b���Á�$z_^]\�%eZh�mZd�hi¿�_a`cbf]¸_Njk_^]6[^Á�$���`"��_aY1]lhWg._^]¸d�hi`B�

W ��blY¸��hiY\_ýjk_CX���Y¸��jijk[ajihk]lÂ _4mZ_4Á^d�`cblY���jk_��ce���`%b>Þ6jieZhH_a`"��_a`zm�Y\_ýeZ`z_4mZ[^Á^d�Â¾X.dK]lhiblhkd�`�mZ_ýjàß ��XZXZjihkÁ}��blhkd�`
_a`
b���Á�$z_^]4gZhk_a`
m�h �W[aY\_a`cb\_^] �H]¸d�eZ¿�_a`cb4ÝJ��higZjk_aÂ _a`%b�]=<%`zÁ%$ZY\d�`Zhk]\[^_^]:��_abýmZd�`%b:jk_ �KY¸��hi`*_^]lb6�KY\dK]:��¿�d�hiY\_NmZ_
XZjiez]:�K¿K��YlhÀ��gZjk_���î�_^]CmZd�`Z`z[^_^]CXÃ_aeZ¿�_a`cb 
ablY\_6XZY\d�XZY\_^]ýÞNeZ`z_�b���Á%$z_���d�e gZhk_a`ºmZ_a¿K��`cbýblY¸��`z]lhib\_aYCmZ_�b���Á%$z_
_a`¦b���Á�$z_º�['z`�mWß < 
ablY\_�blY¸��hib\[^_^]:�Wî�_TÂ dHm"�ajk_¾mWß ��XZXZjihkÁ}��blhkd�`�Á^d�YlY\_^]lXÃd�`zmz��`cb'_^]\b1jk_TÂ dHm"�ajk_¾¼´ÓC¼ #
ï{¼´eZjiblhiXZjk_?ÓÖY\d&�KY¸��Â ��¼´eZjiblhiXZjk_ #E��b¸��ó8�

W `ºY\[^]leZÂ [��!�%ez_ajijk_^] �%ez_6]\d�hk_a`cbýjk_^]t]\d�eZY\Á^_^]ýmZ_�X���Y¸��jijk[ajihk]lÂ _2_ ��XZjkd�hib\[^_^]:�KeZ`z_f��XZXZjihkÁ}��blhkd�`
_a` ¿Hez_
mZ_�]\d�`�_ ��[^ÁaeZblhkd�`�]leZYNeZ`¦]\eZXZX.d�YlbNX $!<�]lh��%ez_�Y\[aX���Ylblh��ÃX._aeZb 
ablY\_TÂ dHmZ[ajihk]\[^_¾Á^d�Â¾Â _�eZ` �KY¸��X $z_ mZ_
b���Á�$z_^]fÁ^d�`zÁaeZYlY\_a`cb\_^]:�Ð`z[^Á^_^]\]lhib¸��`%b2mWß hi`cb\_aY¸�+�KhiY1XÃd�eZY6]}ßâ[^Á�$���`"��_aY1mZ_^]6mZd�`Z`z[^_^]:�

# �ED D��ororC���ù|FDN��w�|}sc��v��%y D:~ åfXZYC�^]Öjàßâ_a`"��d�ez_aÂ _a`cb�mWß hij�<¾�1Âº��hi`cb\_a`���`%b4XZjiez]CmWß eZ`z_2mZ[^Á^_a`Z`Zhk_6XÃd�eZY
jk_^]>Âº��Á�$Zhi`z_^]CX���Y¸��jij��ajk_^]ÖÂº��]\]lhi¿�_^] ��mZ_aXZeZhk]9�%ez_aj��%ez_^]t��`Z`z[^_^]Öjàß ez]¸�+��_�Á^d�eZY¸��`cbý_^]lbÖmZ_ýjk_aeZYÖXZY\[ÎÝJ[aY\_aYÖeZ`
Y\[^]\_}��e'mZ_C]lb¸��blhkd�`z]�mZ_ÖblY¸�}¿���hij�� W `'_ �Ã_ab:��]¸��e�Ý�mz��`z]�mZ_^]�mZd�Âº��hi`z_^]�mWß ��XZXZjihkÁ}��blhkd�`TblYC�^]�]lXÃ[^Áah 'Q�%ez_^]Cï�X���Y
_ �Z_aÂ¾XZjk_��cjÀ�?XZY\[a¿%hk]lhkd�`�Â [ab\[^d�Y\d�jkd&�Kh��cez_�ó8��Y¸��Y\_^]4]\d�`%bCjk_^]4mZd�Âº��hi`z_^]4d&%
]le (º]¸��Â¾Â _a`%b:mWß ��XZXZjihkÁ}��blhkd�`z]
XZY\[^]\_a`%b\_a`cb6eZ` XÃd�b\_a`cblhk_aj�mZ_1X���Y¸��jijk[ajihk]lÂ _?]\e (º]¸��`cb�XÃd�eZY-�òez]lblh '�_aY:eZ` hi`%¿�_^]lblhk]\]\_aÂ _a`%b6]lX.[^Áah 'Q�%ez_E_a`
Âº��b\[aYlhk_aj��
åfhi`z]lh��^jk_t]\eZXZX.d�Ylb�jk_tXZjiez]�Á^d�eZY¸��`cbÖ��e&�<d�eZY\mWß $%eZhcXÃd�eZY�jk_^]o��XZXZjihkÁ}��blhkd�`z]oX���Y¸��jij��ajk_^]O_^]lbWeZ`'_a`z]\_aÂ�gZjk_

mZ_�]lb¸��blhkd�`z]EmZ_TblY¸�^¿K��hijÖY\_ajihk[^_^]NX���YNeZ` Y\[^]¸_}��e�mZ_TÁ^d�Â¾Â�eZ`ZhkÁ}��blhkd�`B��ã1d�ez]1Ý{_aY\d�`z]EmZd�`zÁTjàß $!<HXÃd�b$��^]\_
mz��`z]tb\d�eZb\_6jÀ�N]leZhib\_6mZ_6Á^_:Â [aÂ d�hiY\_��M�cez_ y�� Dù��rOrt���ù|Nr ���6D�v����o� ���ºro��sHD}�H�.|}�ºrOw#D 
o�
��sH���Ðv����
r ���6D�v������ u��Ð���¦�o�o���C�Ovr
O�¦�ùs%�Ôsc���%�.|�v��Hyu
O�´|}�H��r8D*u��Ð��� �O� �Ðä%hoX���Y $���]¸��Y\m´`zd�ez]N]\d�Â¾Â _^]
_a`
XZY\[^]\_a`zÁ^_fmWß eZ`z_N]lb¸��blhkd�`*mZ_fblY¸�^¿K��hij.m�hk]lXÃdK]¸��`%b4mZ_fXZjiez]:mWß eZ`�XZY\dHÁ^_^]\]\_aeZY:�HÁ^_ae��%ÒÔÁahÃÁ^d�Â¾Â'eZ`Zh��%e���`cb
X���Y6jàß hi`%b\_aYlÂ [^m�hÀ��hiY\_TmWß eZ`z_?Â [aÂ d�hiY\_?X $!<�]lh��%ez_?Á^d�Â¾Â'eZ`z_��Ð`zd�ez]6`�ßâ_a`²blhk_a`zm�Y\d�`z]2X���]f_ �HXZjihkÁahib\_aÂ _a`%b
Á^d�Â¾XZb\_1Ä}Â 
aÂ _4]lhcjk_CXZY\d�b\d%Á^d�jk_:mZ_CÁ^d�Â¾Â�eZ`ZhkÁ}��blhkd�` _a`cblY\_4_a`cblhib\[^]>jkdHÁ}��jihk]\[^_^]O]leZYomZ_^]oXZY\d%Á^_^]¸]\_aeZY\]om�h Ý�Ò
ÝJ[aY\_a`cb\]CÝJ��hibtjieZhÐez]¸�+��_6mZ_2jÀ�NÂ [aÂ d�hiY\_fÁ^d�Â¾Â�eZ`z_��c`zd�ez]ýÁ^d�`z]lhkmZ[aY\d�`z]6�cez_fÁ^_^]C_a`cblhib\[^]4Á^d�Â¾Â'eZ`Zh��%ez_a`cb
p
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X���Y2[^Á%$���`"��_'mZ_NÂ _^]\]¸�+��_^]2_ab6`zd�`·X���]�X���Y6X���Ylb¸�+��_'mZ_EÂ [aÂ d�hiY\_��
áfblhijihk]\_aY6eZ`·Y\[^]¸_}��e²mZ_?]lb¸��blhkd�`z]fmZ_EblY¸�^¿K��hijoÁ^d�Â¾Â _'eZ`z_EÂº��Á�$Zhi`z_�X���Y¸��jij��ajk_�Þ�Â [aÂ d�hiY\_'Y\[aX���Ylblhk_

]leZXZXÃdK]\_ mWß �}¿�d�hiY���Á^ÁH�^]�Þ·Á%$���ÁaeZ`z_�mZ_^]T]lb¸��blhkd�`z]
ÄWX.dK]¸]lhigZhijihib\[ºmWß <¦jÀ��`zÁ^_aY�mZ_^]�Á}��jkÁaeZjk]:�omWß <�]lb\d%Á P�_aY
mZ_^]�mZd�`Z`z[^_^]:�B�H�H� û hk_a` �%ez_fjàßâd�` XZeZhk]¸]\_EÁ^d�`zÁ^_a¿�d�hiY2mZ_NÁ}��jkÁaeZjk_aY2mZ_1Ýà��ô^d�`
Y\[aX���Ylblhk_']leZY:eZ`z_NhiÂ¾Â _a`z]\_
Âº��Á�$Zhi`z_�X���Y¸��jij��ajk_�Á^d�`z]lblhiblez[^_�mZ_TXZjiez]lhk_aeZY\]1Â¾hijijihk_aY\]EmZ_T]lb¸��blhkd�`z]NmZ_'blY¸�}¿���hij>Y\_ajihk[^_^]NX���Y1jàßâðÔ`%b\_aYl`z_ab:�
hijÃÝà��eZb2_a` ��[a`z[aY¸��jom�hk]lXÃdK]\_aY6mWß eZ`²Á^d�Â¾XZb\_?eZblhijihk]¸��b\_aeZY2]leZY2Á%$���ÁaeZ`z_'mWßâ_ajijk_^]:�
åfhi`z]lh�jk_^]$�KY¸��XZXÃ_^]4mZ_f]lb¸��blhkd�`z]:mZ_6blY¸�}¿���hijÃ]\d�`cb4jk_fXZjiez]ý]\d�eZ¿�_a`%b4Á^d�`z]\blhiblez[^_^]:��eZb\d�eZY�mWß eZ`�Y\[^]\_}��e

jkdHÁ}��j��Ðú4_^Áah�`�ß ��X���] �cez_'mZ_^]�hi`zÁ^d�`c¿�[a`Zhk_a`%b\]?Þ�jàß $z_aeZY\_���Áablez_ajijk_��ÐÁ}��Y2Á^_^]6Y\[^]\_}��e��·]\d�`%b2Á^d�eZY¸��Â¾Â _a`cb
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�/?@(6,C+F.)+F?@+^IK=F+->JH$Qb=-,X3T,2>6>JIKG�,X,/3]*bIK=F=-H]>J,/=-%'.�&).�l\%'(@3xIK?�7),X(6,/4)(6H2>6,/.D?JIK?@+-%'.`7),]7)%'.).8H2,2>�I'7)H2:<&bIK? Q�:<&)+
4�,/&)?C.8H202,2>6>@+F?6,/(C&).�,/.802%<78IKG�,x>@4_H20/+aBb:<&8,T,/.�0 I'>]7WN �8H/?6H/(6%'G�H/.8H/+F?6Hn7),2>
+F.D?6,/(@Y�,/.bIK.<?6> j � o<3TH/?@(@+-:<&8,ÎÒ
3T,/.D? Qb&).8,
4)�bI'>6,C7),X7)H/*bIK=F=^IKG�,X,2>@?U&)?@+F=-,C0�,'?6HC(6H202,/4)?6,/&)(�I Y'IK.<?A=-,
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lOI
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,/.x0J�bIK(@G�,�7),U3T,2>6>tIKG�,2>L4bIK(|=-,M*)+^IK+->S7),E%p�bIK.879=-,/(6>('JQ�=^I
G�,2>@?@+-%'.x7WN &).8,U*�%�.-?6,�IK&9Z5=-,/?@?@(6,2>|7),U3T,2>J>JIKG�,2>
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=ONV,/.8>J,/3X*)=-,�7),U=^I
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7),2>�4)(@+F35+F?@+FY�,2>�7),]02%'353X&).)+-0 IK?@+-%'.`*)+F4�%'+F.D?6>�,/?�3X&)=F?@+F4�%'+F.D?6>�Q�IK+F.8>6+ :D&8,]7),2>�%'4�H/(JIK?@+-%'.8>�02%'=F=-,20/?@+FY�,2>
��02%'353X&).)+-0 IK?@+-%'. 3]&)=F?@+F4_%'+F.<?;IKG$(6H/3T,/.<?6H2,n7WN &).�?@(JIK+F?6,/3T,/.D?5>@&)(]06�bI':<&8,T3T,2>6>JIKG�,��zj 
p=S,2>@?X+F.<?6H/(6,2><Ò
>JIK.<?T7),�.8%'?6,/(T:D&8,�de&8>6:<&mNP~c=^IcY�,/(6>@+-%'. � j ��,zZ)0/=F&8,$QL=ONVH206�bIK.)G�,17),�7)%'.).8H2,2>T,/.D?@(6,�7),/&9Z ?$#'06�8,2> >6,
(6H IK=F+->6,�&).)+-:D&8,/3T,/.<?M4bIK(S&).8,�%'4_H/(JIK?@+-%'.n*)+-79+F(6,20/?@+-%'.).8,/=F=-,�0$NV,2>@?<Ò�~ùÒp79+F(6,�%
< =^IC?$#'06�8,�H/3T,/?@?@(@+-02,�(6H IK=F+->6,
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p=UI

KA354 ;�-B=ML:/(6ONG6 >I=B9�0 -B6*0:;�F�>I6(> 0GFH1�9�1�DH6(47FH>(8G9<;�=B>�354 =2FH6!354 =B6AFID?DH1�47DENG6*9QP(9�6 47C 6*;�>I>I6SRT21�C7C 6*07F ;�DH=�3�476

  G



� ���q�������
	����D� ������8���W�����

&).�(-,'=-,C7),CG�,2>@?@+-%'.).bIK+F(6, >)7)H/3xIK(@(JIKG�,]7),C7)H/3T%'.8>�%'&�7),C?$#'06�8,2> Q)4)(@+->J,C,/.�06�bIK(@G�,]7),2>A02%'353X&).)+-0 IùÒ
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7WN &).8,]IK(60J�)+F?6,20/?@&)(6,57)%'.).8H2,X>@4�H20/+aBbH2,C4bIK(�=-,
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4�%'&)(S7),2>R7)%'3xIK+F.8,2>S7WNPIK4)4)=F+-0 IK?@+-%'.8>M4)(6H20/+-> j%ÓEIK(UIK+F=F=-,/&)(6> QD=-,2>|+F.<?6,/(el\I'02,2>M7),A=ON �1Ó 
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=^I135+->6, ,/.%:�&)Yq(6,n7WN +-7)H2,2>;.8% Y$IK?@(@+-02,2> QL02%'353T, 4bIK(5,zZ9,/354)=-, =-,n02%'.D?@(-,'=-,�%'& =^I14_,/(6>J%'.).bIK=F+->JIK?@+-%'.
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�
	��	�� �����

D%�8� EV�1,2> G��8Q��cIK=^IK(67 G AJI ,2>@?L&).8,A>@4�H20/+aBb0 IK?@+-%'. H/?JIK*)=F+-,U4bIK(|&).T02%'.8>6%'(@?@+F&)3 7WN &).)+FY�,/(6>@+F?JIK+F(6,2>R,/?
7WN +F.879&8>@?@(@+-,/=-> Q9I2Y�,20�02%'353T,�%'*9de,20/?@+al�:<&8,�02,/?@?6,�>@4�H20/+aBb0 IK?@+-%'. 02%'.8>6?@+F?@&8,�=^IC.8%'(@3T,�4�%'&)(|=^IC4)(6%'G$(JIK3�Ò
3xIK?@+-%'.�4bIK(JIK=F=-�/=-, 4bIK(�4bI'>6>JIKG�, 7),x3T,2>J>JIKG�,2> jE�S�bIK(@G�,n,/.8>@&)+F?6, 7WN +F354)=-H/3T,/.D?6,/(T02,/?@?6, >@4�H20/+aBb0 IK?@+-%'.
>6%'&8>ml�%'(@3T,R7WN &).8,�*)+F*)=F+-%'?@�8�2:<&8,M02%'.8>@?@+F?@&bIK.D?E&).8, �1Ó 
W,/?�7),�l�%'&)(@.)+F(E&).]>6&)4)4_%'(@?E7WNV,zZ9H20/&)?@+-%'.5I'78IK4)?6H
IK&9Z`3xIK?6H/(@+-,/=->X0/+F*)=-H2> j�
p=|,zZ9+->@?6,TIK+F.8>@+S79+FY�,/(6>6,2>C+F354)=-H/3T,/.<?JIK?@+-%'.8>�02%'.9l\%'(@3T,2>;~ =^In.8%'(@3T, D%�8�pQ�=-,2>
4)=F&8>A02%'.).<&8,2>�,/?A02%'354)=-�/?6,2>�H/?JIK.D?�� Ó 
@�
	 �!Y�%'+F( � ,20/?@+-%'. � j 49j � �M,/?A�2��� E �S&)(@.8> G�� I j

� �8��� *)�9�����6 �E�K�# ��D�!���8�!�'� 	�+->@?6%'(@+-:<&8,/3T,/.D?�=-,2>X79+a�WH/(6,/.D?6>�Y�,/.87),/&)(6>;7),T3xI'06�)+F.8,2>�4bIK(JIK=F=-�/=-,2>�=F+ Ò
Yq(JIK+-,/.D?x0J�bI'0/&).�=-,/&)(54)(6%'4)(6,�*)+F*)=F+-%'?@�8�2:<&8,�4_,/(@3T,/?@?JIK.<?T=ONVH206�bIK.)G�,17),n3T,2>6>JIKG�,2>5,/.<?@(6,�4)(6%<02,2>J>@&8> Q
,/354��206�bIK.D?TIK+F.8>@+R?6%'&)?�4_%'(@?JIKG�, 7),2>�IK4)4)=F+-0 IK?@+-%'.8>�jE��.�.8%'(@3xIK=F+->JIK.<?;=-,2>]79+a�WH/(6,/.D?6,2>]l\%'.80/?@+-%'.8>�:<&8,
>6, 7)%'+F?57WNV%K�_(@+F(;&).8, *)+F*)=F+-%'?@�8�2:D&8,n4�%'&)(;=^I14)(6%'G$(JIK353xIK?@+-%'.�4bIK(JIK=F=-�/=-, 4bIK(�4bI'>J>JIKG�,n7), 3T,2>J>JIKG�,2> Q
=^I 4�%'(@?JIK*)+F=F+F?6H57),2>XIK4)4)=F+-0 IK?@+-%'.8>X7),/Yq+-,/.D?
4�%$>6>@+F*)=-,�8W,/.`.8,;7)H20/(@+FY$IK.D?X:<&8,;=-,2>
>@4�H20/+aBb0 IK?@+-%'.8>C7),502,2>
l\%'.80/?@+-%'.8> Q906�bI':<&8,�02%'.8>6?@(@&80/?6,/&)(A,2>@?U,/. 3T,2>@&)(6,�7),�(6H IK=F+->6,/(M=ON +F354)=-H/3T,/.D?JIK?@+-%'.1=^IC4)=F&8>U,��x0 I'02,�4�%$><Ò
>@+F*)=-,�,/.x&)?@+F=F+->JIK.<?S=-,2>�l�%'.80/?@+-%'.8>R7),�02%'353]&).)+-0 IK?@+-%'.�.bIK?@+FY�,2>S7),�=^I
3xI'06�)+F.8,�0/+F*)=-,$j � &)(R&).x(6H2>J, IK& 7),
>@?JIK?@+-%'.8>M7),�?@(JI2Y$IK+F=�4�%'&)Y'IK.<?R�/?@(6,��8H/?6H/(6%'G��/.8,2> Qq=ON +F354)=-H/3T,/.D?JIK?@+-%'.17),�=^IX.8%'(@3T,�,2>6?S%'*)=F+FG�H2,�7),AlOIK+F(6,
IK4)4�,/=b~
7),2>�02%'&806�8,2>|(6H2>6, IK&54bI'>6>6,ÎÒO4bIK(@?6%'&)? ) ?6%'&)?|02%'353T,�i�B!CE) ,/?�02,AIK&T4)(@+aZ;7),M4�,/(el\%'(@3xIK.802,2>
H/Y�,/.D?@&8,/=F=-,/3T,/.<?�4)=F&8>U3TH279+-%<0/(6,2>�j

� ��$�%q���.$E�����K�'&��"� - -��9���!�! (� k�.�4)(6%'G$(JIK353T,@D%�8��,2>@?�02%'.8>6?@+F?@&8HX7WN &).�,/.8>6,/3X*)=-,�7),C?$#'0J�8,2> Q
%'(@GDIK.)+->6H�>6,/=-%'. &).8,�?6%'4_%'=-%'G$+-,�7)%'.).8H2,�,/?R>6?JIK?@+-:D&8,�:D&)+�02%'(@(6,2>@4�%'.87n,/.xlOIK+F?MIK&9Z +F.D?6,/(JI'0/?@+-%'.8>A:<&mNPIK&�Ò
(6%'.D?X=-,2>
?$#'06�8,2> j���NVH206�bIK.)G�, 7),T7)%'.).8H2,2>C.8H202,2>J>@+F?6,$QW02%'353T,T,/.�i�B!CCQW7),;.8%'353T,/(X=^I ?$#'06�8, 7),2>@?@+ Ò
.bIK?JIK+F(6,�,/?�4)=F&8>�G$=-%'*bIK=-,/3T,/.D?�=-,X02%'.<?6,zZq?6,�78IK.8>�=-,2:<&8,/=�02,/?�H206�bIK.)G�,;7)%'+F?�>J,C7)H/(6%'&)=-,/( j���+->@+F*)=-,/3T,/.<?
.mNPI2oDIK.<?�4)&��!Y�%'&)=F&c%'&�>@&�K�S(6H IK=F+->6,/(A&).8,C>6o<.<?@�8�2>6,$Q)=ONV,/.8>6,/3]*)=-,X7),2>A4)(@+F35+F?@+FY�,2>�7),C02%'353X&).)+-0 IK?@+-%'.
4�%'+F.D?<Ò�~ùÒO4�%'+F.D?C,/?�3X&)=F?@+F4�%'+F.D?6>
,/.<?@(6,;?$#'06�8,2>
,2>@?�=-,X4)=F&8>�(@+-0J�8,�02%'.).<&�~x02,�d@%'&)( j63�,2>�4)(@+F35+F?@+FY�,2>C7),
02%'353X&).)+-0 IK?@+-%'.�&).)+-79+F(6,20/?@+-%'.).8,/=F=-,2>�>6%'.<?MH/GDIK=-,/3T,/.<?�>@4�H20/+aBbH2,2>M7),/4)&)+->M4_,/&n78IK.8>M=^I]Y�,/(6>@+-%'.;4X7),�=^I
.8%'(@3T,$j 3�,2>|l\%'.80/?@+-%'.8>S7WNV,/3]*bIK=F=^IKG�,
,/?S7),�7)H/*bIK=F=^IKG�,�7),�3T,2>6>JIKG�,2>R,/.802%'(6,�4)=F&8>RG�H/.8H/(JIK=-,2>M:D&8,�02,/=F=-,2>
4�,/(@35+->6,2>U4bIK(�i�B!C >6%'.D?Ml\%'&)(@.)+-,2> j
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F � �E���b�"� $0/ ��12+��D� ���!�! (� �1�/3T,]>@+ =^ITG�,2>@?@+-%'.�7),X=^IT3xI'06�)+F.8,�Y<+F(@?@&8,/=F=-,].mNV,2>@?�4bI'>�79&c?6%'&)?�IK*�%'(<Ò
7)H2,54bIK(C=^I�.8%'(@3T, D%�8�OQW0J�bI':D&8,x+F354)=-H/3T,/.D?JIK?@+-%'. ,2>@?C*)+-,/.�%'*)=F+FG�H2,x7),54)(6%'4_%$>J,/(C&).�,/.8>6,/3]*)=-,x7),
4)(@+F35+F?@+FY�,2>U4�%'&)(M+F.879+-:D&8,/(U:<&8,/=->R0 IK=-0/&)=^IK?6,/&)(6>A&)?@+F=F+->6,/( Q)7)H/3xIK(@(6,/(t�"?6,/(@35+F.8,/(�7),2>U,/.D?@+F?6H2>�>@&)4)4_%'(@?JIK.<?
=ONV,zZ)H20/&)?@+-%'.�7),2>
?$#'06�8,2> QLj2j2j��L.�,z�W,/? Q D �b��.8,5>@&)4)4�%$>6,;:D&mN +F354)=F+-0/+F?6,/3T,/.<?C=ONV,zZ9+->@?6,/.802,57WN &).�,/.DYq+ Ò
(6%'.).8,/3T,/.D?�78IK.8>U=-,2:<&8,/=m=ONPIK4)4)=F+-0 IK?@+-%'.1>�NV,zZ9H20/&)?6,$j �R+-,/.�:<&mN &).8,C02,/(@?JIK+F.8,Cl�%'(@3T,C7WN +F.<?6,/(JI'0/?@+-%'.c,/.<?@(6,
02,/?@?6,5IK4)4)=F+-0 IK?@+-%'.�,/?�>6%'.`,/.DYq+F(6%'.).8,/3T,/.D?X>6%'+F?�l\%'(602H/3T,/.D?
.8H202,2>6>tIK+F(6,$Q_,/=F=-,;7),/Yq(JIK+F?�(6,2>@?6,/(�+F.DYq+->@+F*)=-,
IK&�.)+FY�, IK&1IK4)4)=F+-0 IK?@+al@Q)4�,/(@3T,/?@?JIK.D?�IK+F.8>@+m&).8,
?6%'?JIK=-,
4�%'(@?JIK*)+F=F+F?6HC7),2>�IK4)4)=F+-0 IK?@+-%'.8>�j

��N +F354)=-H/3T,/.<?JIK?@+-%'.T�2�����MD%�8�D4bIK(�,zZ),/354)=-,�(6,/4�%$>6,�>6&)(m=ONV,zZ9H20/&)?@+al8�2��� 4bIK( =-,L*)+^IK+->E79&8:<&8,/=�&).8,
G�,2>@?@+-%'.n79o<.bIK35+-:<&8,�,/?R3T%q79&)=^IK+F(6,�7),�=^IC3xI'0J�)+F.8,�Yq+F(@?@&8,/=F=-,�,2>6?|4�%$>6>@+F*)=-,$j�3�,2>S+F.D?6H/G$(JIK?@+-%'.8>U7),�i B!C
,/? D%�8�b4�,/(@3T,/?@?6,/.D?M7),UlOIK+F(6,U4)(6%KB8?6,/(R=-,2>SIK4)4)=F+-0 IK?@+-%'.8>�D%�8�_7),2>�4�%$>6>@+F*)+F=F+F?6H2>S7),AG�,2>@?@+-%'. 79o<.bIK35+-:<&8,
7),
=^I�3xI'0J�)+F.8,CYq+F(@?@&8,/=F=-,C:D&mNV%K��(6,]i�B!CCjZÓ ��� Ó 
 EM)bIKG$G G AJI ,2>6?A&).�,zZ9,/354)=-,X7),
4)(6%'4_%$>6+F?@+-%'.�4bIK(@35+
7WNPIK&)?@(6,2>�,/.102,
>6,/.8> j

� �! ��D�������!�! (� �R%'353T,n&).�7), .8%$>5%'*9d@,20/?@+al�>5,2>@?;=ONVH/?@&87),�7),2>5>6&)4)4_%'(@?6>57WNV,zZ)H20/&)?@+-%'.mQ�=ONVH/?@&87),�7),
D%�8��>6,/&)=�,2>@? +F.8>@&	�x>JIK.<?6,c,/?n7),c4_,/&�7WN +F.D?6H/(6�/? j � %'&8>�I2Y�%'.8> .8H IK.)3T%'+F.8>�7)H/GDIKG�Hc=-,13T%<7)�/=-,�7),
4)(6%'G$(JIK353xIK?@+-%'. :<&8,�79+-0/?6,�=ON &)?@+F=F+->JIK?@+-%'. 7WN &).8,�*)+F*)=F+-%'?@�8�2:D&8,�7),�l\%'.80/?@+-%'.8>FD%�8�pj � %'&8>�IK=F=-%'.8>�~
4)(6H2>6,/.<?S4)(6H2>6,/.<?6,/(R� Ó 
@�
	 :D&)+�+F354)=-H/3T,/.D?6,�02%'354)=-�/?6,/3T,/.D?M=^IC.8%'(@3T, D%�8�b?6%'&)?M,/.Tl\%'&)(@.)+->6>JIK.D?R&).
(@+-06�8,X,/.DYq+F(6%'.).8,/3T,/.D?
7),
7)H/Y�,/=-%'4)4_,/3T,/.<? j

�
	��	�� �������	�

� Ó 
@�
	 E+��(6%'4)4 G AJI ,2>@?]&).8, +F354)=-H/3T,/.<?JIK?@+-%'. 02%'354)=-�/?6,n,/?;4_,/(el\%'(@3xIK.D?6,�7), =^I1.8%'(@3T, D%�8�pQ
~1=ONV%'(@+FG$+F.8,�,2>6>6,/.<?@+-,/=F=-,/3T,/.D? 02%'. �/&8,�4_%'&)(57),2>50 IK=-0/&)=^IK?6,/&)(6>x4bIK(JIK=F=-�/=-,2>T�8%'3T%'G��/.8,2> QL3xIK+->57)%'.<?T=^I
02%'.802,/4)?@+-%'.`,2>@?�?6,/=F=-,]:<&mNV,/=F=-,�IT.bIK?@&)(6,/=F=-,/3T,/.D?X02%'.<Y�,/.D&�IK&9Z1,/.<Y<+F(6%'.).8,/3T,/.<?6>
�8H/?6H/(6%'G��/.8,2>
02%'353T,
7),2>�(6H2>6, IK&9Z�7),n>@?JIK?@+-%'.8>;7), ?@(JI2Y$IK+F=Oj�� I1(JIK+->6%'.�7),n02,/?@?6, 4_%'(@?JIK*)+F=F+F?6HnYq+-,/.D?57WN &).8,n02%'.802,/4)?@+-%'.�,/.
02%'&806�8,2>�4)(6H2>6,/.D?6H2,]78IK.8>A=^I]B8G$&)(6, � j   j

��NV,zZ9?@(6�/3T,A79+FY�,/(6>@+F?6HU7),2>L,/.<Y<+F(6%'.).8,/3T,/.<?6>|4�%'&)Y$IK.D?�,zZ)H20/&)?6,/(��´Ó 
@�
	 ,zZq4)=F+-:<&8,R&).8,AIK&8>6>@+9G$(JIK.�Ò
7),X79+FY�,/(6>6+F?6HX7),2>�l\I
�2%'.8>�7),X>@&)4)4�%'(@?6,/(�=ONV,zZ)H20/&)?@+-%'.�7),2>A. :�&87)>�7),C=ONPIK4)4)=F+-0 IK?@+-%'. D%�8��,/?�7),C=-,2>�7)HÎÒ
3xIK(@(6,/( j 	 .nIX,/.xG�H/.8H/(JIK=�&).x4)(6%q02,2>6>@&8>S4bIK(|. :�&87 D%�8�OQD3xIK+->R=^I
Y�,/(6>@+-%'.�IK& 7),2>6>6&8>S7), ? � ; �m��4bIK(
,zZ),/354)=-,$Q�4_,/(@3T,/?C7WNPI'>6>J%<0/+-,/(
&).�?@�)(6, I'7�~ &).`. :�&87WjWÓE%'&)(C&).)+al�%'(@35+->J,/(
=-,57)H/3xIK(@(JIKG�,T7),;=ONPIK4)4)=F+ Ò
0 IK?@+-%'.mQ8&).8,X>6,/&)=-,C,/?A&).)+-:<&8,C02%'353xIK.87),X,2>6?Ul�%'&)(@.)+-,$Q72</'CDA�
I9�Q8:<&)+W*)+-,/.1:<&8,�.8,�lOIK+->JIK.D?A4bI'>�4bIK(@?@+-,
7),�=^I�.8%'(@3T,C,2>@?M4)(6H2>6,/.<?6,C78IK.8>A7WNPIK&)?@(6,2>�+F354)=-H/3T,/.D?JIK?@+-%'.8>�7), D �b�Oj'��($#'02,C~;>J,2>M.8%'3X*)(6,/&9Z�IK(@G$&�Ò
3T,/.D?6>�QW%'.14�,/&)?
,/.D?@(6,TIK&)?@(6,�4)(6H20/+->6,/(�=-,�?poq4_,�7),2>�3xI'06�)+F.8,2> Q�=-,�.8%'3 7),�02,2>
7),/(@.)+-�/(6,2>�4)(6% Y�,/.bIK.D?
7WN &).�Bb0J�)+-,/(�,zZ9?6,/(@.8,$j

�m,;>6%'&80/+E3xI"d@,/&)(�7),;� Ó 
e�
	 >6,C(6H2>@&)3T,�*)+-,/.c4bIK(�=-, %e�
	 ']7),��´Ó 
@�
	 >�?6,/=�&). %�06�bIK3T,/=-,2%'.	'JQ
02,/?M%'&)?@+F=WIXH/?6H�02%'. �/&�7),�?6,/=F=-,�>J%'(@?6,�~X4_%'&)Y�%'+F(M4bIK(elOIK+F?6,/3T,/.D?U> NPI'78IK4)?6,/(A~]>6%'. ,/.<Y<+F(6%'.).8,/3T,/.<?U?6%'&)?
,/.�I oDIK.D?;=-,2>]3T,/+F=F=-,/&)(6,2>]4�,/(el\%'(@3xIK.802,2>]4�%$>6>@+F*)=-,2>�jm��NPIK4)4)(6%q06�8,n4bIK(X+F.<?6,/(el\I'02,2>;7),x.)+FY�, IK&�7), 4)=F&8>
,/.c4)=F&8>�4)(6%q06�8,;79&`>@&)4)4�%'(@?�3xIK?6H/(@+-,/=L0/+F*)=-,$Q_.8%'&8>�>6,/3X*)=-,�+F.8H/Yq+F?JIK*)=-,�=-%'(6>6:D&8,]=^I 4_%'(@?JIK*)+F=F+F?6H;,2>@?�=-,
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>6%'&80/+W3xI"d@,/&)( j 3;NPIK+F=F=-,/&)(6> Q9.8%'?@(6,�4)(6%'?6%'?poq4_,�f ��m�E� � �8��I oDIK.D?�H/GDIK=-,/3T,/.<?�02,�>6%'&80/+m7),�4�%'(@?JIK*)+F=F+F?6H$Q
+F=�,2>@? .8%'(@3xIK=OQR*)+-,/. :<&8,�.8%'?@(6,c*)&)?n.8,1>6%'+F? 4bI'>n7WN +F354)=-H/3T,/.D?6,/( D%�8�pQS:<&8,1.8%'&8>nI o�%'.8>�I'7)%'4)?6H
&).8,�7)H/3xIK(60J�8,�>6,/3]*)=^IK*)=-,�3T�/3T,�>@+A,/=F=-,�,2>@?T%'(@+-,/.D?6H2,c%'*9de,/? j|�R%'353T,�.8%'&8>5=-,�7)H/?JIK+F=F=-,/(6%'.8> 78IK.8>
=^In>6,20/?@+-%'. ¡ j A 7),;=^In4bIK(@?@+-,��+�/Q�.8%'?@(6,T0/=^I'>6>6,5>6oq>@?6�/3T,�d@%'&8,;=-,53T�/3T,5(-,'=-,5:<&8,5=-,x�S�bIK.).8,/=03�,/Yq+-02,

�.D?6,/(elOI'02,1,/? .8%'?@(6,�G�,2>@?@+-%'.).bIK+F(6,c7),c02%'353X&).)+-0 IK?@+-%'. +F354)=-H/3T,/.D?6,�7),2>xl�%'.80/?@+-%'.8> 02%'354bIK(JIK*)=-,2>�~
02,/=F=-,2>�7),�=ON ��*8>@?@(JI'0/? 3�,/Yq+-02, 
�.D?6,/(elOI'02,$j

�� � ���2.,.��������������e�� 1/!���#"$�&%('*),+����-�,�-.,�#��/0�1�����2�43�56 =���1�#�87

3
IK.8>
02,/?@?6,;4bIK(@?@+-,$Q�.8%'&8>CIK=F=-%'.8>XIK*�%'(67),/(�=ONVH/?@&87),T7),;>@&)4)4_%'(@?6>
7WNV,zZ)H20/&)?@+-%'.`4�%'&)(
IK4)4)=F+-0 IK?@+-%'.8>
4bIK(JIK=F=-�/=-,2>|,/?L(6H/4bIK(@?@+-,2>R~�G$(JIK+F.;B8.mj�Ó�IK(@35+b=-,2>�,zZ),/354)=-,2>�0J�8%'+->@+-> Q�%'.T79+->@?@+F.)G$&8,/(JIX02,/&9Z�4�%'&)(L=-,2>6:<&8,/=->
=^I 02%'353X&).)+-0 IK?@+-%'. >6,1lOIK+F?�>6,/=-%'. =-,�3TH20 IK.)+->@3T,�0/=^I'>6>6+-:D&8,`7WNVH20J�bIK.)G�,�7),�3T,2>6>JIKG�,$QA7),`02,/&9Z %
<
=ONVH206�bIK.)G�,n>6,Tl\IK+F? ) +F.879+F(6,20/?6,/3T,/.<? ) 4bIK(5IK4)4�,/=S7), 4)(6%<02H279&)(6,n~�79+->6?JIK.802,$j�3
IK.8>�02, 7),/&9Z9+-�/3T,
0 I'> Q)=-,X0 IK=-0/&)= 4bIK(JIK=F=-�/=-,�>6,C>60J�8H/3xIK?@+->6,X02%'353T,X&).1,/.8>6,/3]*)=-,X7WNV,zZ)H20/&)?@+-%'.8>�7),]>6,/(@Y<+-02,2>�79+->@?JIK.D?6><)
7)%'.8054bIK(JIK=F=-�/=-,2> j � %'&8>C4)(6H20/+->6,/(6%'.8>C4)=F&8>
=-%'+F.�02,53T%<7),;4bIK(@?@+-0/&)=F+-,/(�7),T02%'353X&).)+-0 IK?@+-%'.mQ�IK+F.8>@+|:<&8,
>6%'.�&)?@+F=F+->JIK?@+-%'.c78IK.8>U=-,C0 I'>A79&�0 IK=-0/&)= 4bIK(JIK=F=-�/=-,$j
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i�B!C�.8,R4�,/(@3T,/?@?JIK.D?|~�&).8,R?$#'06�8,U7),M> NV,zZ)H20/&)?6,/(�:<&8,R>@&)(�&).�4)(6%q02,2>6>@&8>E=-%'&)(67WQK4)=F&8>@+-,/&)(6>�?@(JI Y'IK&9Z
%'.D?]H/?6H5,/.D?@(6,/4)(@+->X7),5>J%'(@?6,;~ 4bIK=F=F+-,/(�~ 02,/?@?6,T=F+F35+F?JIK?@+-%'.�,/.`4_,/(@3T,/?@?JIK.<?]~ &).8,;?$#'06�8,x7WNV�/?@(6,54)(@+->6,
,/.�0J�bIK(@G�,
4bIK(A&).�4)(6%q02,2>6>@&8>M=-H/G�,/( j

� %'&8>xIK=F=-%'.8>T(JIK4)+-7),/3T,/.<?x4)(6H2>6,/.<?6,/(ni���< � B1C ,/? ��Ó ����j|�R,�>6%'.<?x7),2>T%'&)?@+F=-> :D&8,n=ONV%'.�4�,/&)?
:<&bIK=F+aBb,/(�7WNV,zZ9?6,/.8>@+-%'.8>
7),�i�B!C 0 IK(�+F=->�4_,/(@3T,/?@?6,/.<?�=-,]=^IK.802,/3T,/.D?C7),X?$#'06�8,2>�4)(@+->6,2>�,/.�06�bIK(@G�,�4bIK(
7),2>54)(6%q02,2>6>@&8>;=-H/G�,/(6>T,/?502,�~c=ON +F.<?6H/(@+-,/&)( 7),n?$#'06�8,2> i B!C IK&�>6,/.8>50/=^I'>6>@+-:<&8,�>@&)4)4�%'(@?6H2,2>54bIK(5&).
4)(6%q02,2>6>@&8>]=-%'&)(67Wj�3�,T4)=F&8>�Qm=-,/&)(�3T%<7)�/=-, 7),x4)(6%'G$(JIK353xIK?@+-%'. ,2>@?]?6%'&)?;~�l\IK+F?�02%'354bIK(JIK*)=-,n~�02,/=F&)+
:<&mNV%K�_(6,Xi�B!CCQ93T�/3T,C> N +F=m4�,/&)?A�/?@(6,
4)=F&8>UG�H/.8H/(JIK=Oj

= � = �?>��@> �BA*CED���

� ��$�%q��� $�� ���K�'&��"� - -��9���!�! (� �L. iA��< � B!C*EGF�(6%'.8, G ¡JI QE=-,2>;4)(@+F35+F?@+FY�,2> i B!C (6,/=^IK?@+FY�,2>x~1=^I
3xI'06�)+F.8,�4bIK(JIK=F=-�/=-,�Y<+F(@?@&8,/=F=-,�>6%'.D?5&)?@+F=F+->6H2,2>T4_%'&)(5G�H/(6,/(5=-,2> %p�8%$>@?6>!' ,/?5=-,2> %p?JI'>��9>(' IK&�>J,/.8>xi B!CCj
�R,/4�,/.878IK.D? QL=-,n0 IK=-0/&)=U4)(6%'4)(6,/3T,/.D? 79+F?5.mNV,2>@?;4bI'>;(6H IK=F+->6H 4bIK(5=-,2>;?$#'06�8,2> i�B!C :<&)+U>6,/(@Y�,/.D?�de&8>@?6,
7),54)(6%q02,2>6>@&8>X�5,'?6,$Qm3xIK+->C4bIK(]7),2>C?$#'06�8,2>5iA��< � B!C 7),TG$(JIK.D&)=^IK(@+F?6H 4)=F&8>
B8.8,$j2��+F.8>@+OQW=^I�4)(@+F35+F?@+FY�,
B36�H:/ � �I9J4&I=�? 4_,/(@3T,/?57), 7)H/3xIK(@(6,/(5&).8,x?$#'0J�8, :<&)+S,zZ)H20/&)?6,/(JI1=-, 02%q7), 7),x=^I�l�%'.80/?@+-%'.�4bI'>6>6H2, ,/.
IK(@G$&)3T,/.D? j 
�=�,2>@?C4�%$>6>@+F*)=-,T7),5=^IK+->J>6,/(C=F+F*)(6,5=-,T0J�8%'+aZ�7),5=^In?$#'0J�8, i B1C �5,'?6,$jmk�.8,5l�%'+->]0/(6H2H2,$QW&).8,
?$#'06�8,�iA��< � B!C�%'*)?@+-,/.D?�&).5+-7),/.<?@+aB�IK.D?M:D&)+)4�,/&)?��/?@(6,M&)?@+F=F+->6HM4�%'&)(L=F&)+�I'79(6,2>6>6,/(L&).53T,2>J>JIKG�,$Q'G$($#'02,�~
&).8,�4)(@+F35+F?@+FY�,x� B�60J��76�86H�8:9<;>=@?K�R7)%'.D?�=^I]>JH/3xIK.D?@+-:<&8,C,2>@?A02%'354bIK(JIK*)=-,X~ /I1�25476�8�9I;>=@?Djb�R%'.802,/(@.bIK.<?
=^I�(6H202,/4)?@+-%'.mQM=^I�?$#'0J�8,`i���< �
B!C 79+->@4�%$>6,17WN &).8,c%'4�H/(JIK?@+-%'. >@4�H20/+aBb:D&8, � B36�J��<638&KJ87B 1=�?'�zQS0 IK( =-,2>
3T,2>6>JIKG�,2>x>6%'.D?5(6, �/&8>T>6&)(5=^Ic?$#'06�8,1i�B!C �5,'?6,n4)&)+->T(6H/4bIK(@?@+->T78IK.8>T7),2>;B8=-,2>54)(6%'4)(6,2> IK&9Z�?$#'0J�8,2>
iA��< � B!CCj<�R,/4�,/.878IK.D?R>JI�>6H/3xIK.<?@+-:D&8,�,2>@?�02%'354bIK(JIK*)=-,�~�02,/=F=-,�7),Q/�13254:AJ87BD1
=�?<j$� I�.8%'&)Y�,/=F=-,�Y�,/(6>@+-%'.
7),�i���< � B1C
QqiA��< � B!CML4EGF�(6%'.8, G AJI (JI"d@%'&)?6,A,/.T4)=F&8>|=^I�4�%$>6>@+F*)+F=F+F?6HA7WNPIK4)4�,/=-,/(|&).x>J,/(@Y<+-02,�~C79+->@?JIK.802,
7),nlOI
�2%'. I'>@oq.806�)(6%'.8,$QS>JIK.8>xIK?@?6,/.D?6,179&�(6H2>@&)=F?JIK? jS� I`7)H20/=^IK(JIK?@+-%'. 79& >6,/(@Y<+-02,�>6, l\IK+F?xG$($#'02,�~�=^I
4)(@+F35+F?@+FY�, B36�J��76�8�H�1'B0J'C 9<;>=@?DQ<4)&)+->M=ON +F.DY�%q0 IK?@+-%'.�>6,�l\IK+F?R4bIK(0B360J �<638�H:1�BNKJ8�O>=@?
7)%'.D?U=-,2>UIK(@G$&)3T,/.D?6>
>6%'.<?A=-,
.8%'3 79&�>J,/(@Y<+-02,C,/?A>J,2>U4bIK(JIK3T�/?@(6,2> jbk�.�3T,2>6>tIKG�,C02%'.D?6,/.bIK.<?�=-,
(6H2>6&)=F?JIK?�7),
=ONV,zZ)H20/&)?@+-%'.179&
>6,/(@Yq+-02,
,/?�H/?@+-:<&8,/?6H
4bIK(A=-,�.8%'3 79&�>6,/(@Yq+-02,C,2>@?A,/.<Y�% o�H�IK&�0/=F+-,/.D? j

F � �E���b�"� $ /a��12+&�D� �����6 G� 	 &)?@(6,R02,/=F&)+�l\%'&)(@.)+D4bIK(m=ON &)?@+F=F+->tIK?@+-%'.�7),|=ONV,/.DYq+F(6%'.).8,/3T,/.D?|i B!CCQ ,/?E7WN &).8,
*)+F*)=F+-%'?@�8�2:<&8,x7),5?@�)(6, I'7)>]4)(6H2,/354)?@+FY�,T?6,/=F=-, 02,/=F=-,T%K��,/(@?6,T4bIK( � %'=^IK(@+-> QW&).�4)(6%<02,2>6>6&8>C,/.�06�bIK(@G�, 7),
=ONV,/.DY�%'+S7),2>�3T,2>6>JIKG�,2>
,2>@?�(JI"d@%'&)?6H5>@&)(
06�bI':<&8,5. :�&87`7),�=^I 3xI'06�)+F.8,54bIK(JIK=F=-�/=-,;Yq+F(@?@&8,/=F=-,$j � %'.�(-,'=-,
,2>@?n7),102,/.<?@(JIK=F+->6,/(�?6%'&)?6,2> =-,2>n7),/3xIK.87),2>�7WNV,/.DY�%'+
7),�3T,2>J>JIKG�,2>n7),2> 79+a�WH/(6,/.D?6,2>n?$#'0J�8,2>�iA��< � B!C
> NV,zZ)H20/&)?JIK.D?�>@&)(C02,/?@?6,53xI'06�)+F.8,$Q�7),/3xIK.87),2>]02%'.<Y�% o�H2,2>]4bIK(C&).�IK4)4�,/=�7),T>6,/(@Yq+-02,TI'>@oq.806�)(6%'.8,$j k�.
?@�)(6, I'7;4bIK(�?$#'06�8,�i�B!C ,2>6?E7)H279+-HA~�=^I�(6H202,/4)?@+-%'.T7),2>�3T,2>6>JIKG�,2>L:<&)+)>6%'.D?L,/.8>@&)+F?6,U>@?6%q0���H2>L%'&57)H/=F+FYq(6H2>
+F353TH279+^IK?6,/3T,/.D?R~A=^I�?$#'06�8,AiA��< � B!C 0/+F*)=-,$j��R,2>�I"d@%'&)?6>�>6%'.D?�+F.879+->@4�,/.8>JIK*)=-,2>�0 IK(E=-,2>�?$#'0J�8,2>|iA��< � B!C
>6,R4bIK(@?JIKG�,/.D?|=-,S?6,/3548>�3xI'0J�)+F.8,A7),Sl\I
�2%'.54)(6H2,/354)?@+FY�,C�!4)&)+->J:D&8,M=^I�*)+F*)=F+-%'?@�8�2:<&8,U7),M?@�)(6, I'7)>�&)?@+F=F+->6H2,
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,2>@?�>@&)4)4_%$>JH2,5=ONV�/?@(6,��zQ�%'(]=-,2>C4)(@+F35+F?@+FY�,2>Ti B1C .8,x>6%'.<?X4bI'>](6H2,/.D?@(JIK.D?6,2>�j ��+F.8>@+OQm>J,/&)=|=-,T?@�)(6, I'7�7),
(6H202,/4)?@+-%'.x4bIK(|?$#'06�8,�i�B!C &)?@+F=F+->6,A7),2>Ll\%'.80/?@+-%'.8>�7),U=ON ��� 
�i B1C
Q$H/Y$I'0/&bIK.D?RIK+F.8>@+8?6%'&8>�=-,2>�4)(6%'*)=-�/3T,2>
=F+-H2>�~;=ON &)?@+F=F+->tIK?@+-%'.�02%'.80/&)(@(6,/.D?6,�7),�4)(@+F35+F?@+FY�,2>�7),�=ON ��� 
Ai B1C
j

= � = �?>���� ����� �

�	� ��� EM)8,/(@(JIK(@+�G ¡JI ,2>@?|&). %'&)?@+F=_7)%'.<?S=^IX4)�)+F=-%$>6%'4)�)+-,�7),�4)(6%'G$(JIK353xIK?@+-%'.�,2>@?S+-7),/.D?@+-:<&8,�~X02,/=F=-,
:<&mNV%K�_(6, i�B!CCj
�E%'&)(](6H2>@&)3T,/( Q ?6%'&)?6,2>C=-,2>X4)(@+F35+F?@+FY�,2>5i�B!C ?@(6%'&)Y�,/.D?�=-,/&)(]H2:<&)+FY'IK=-,/.<?],/. �	� ����j

�=mlOIK&)?�02%'353T,C4�%'&)(CiA��< � B!CCQ)G�H/(6,/(�&).8,C3xI'06�)+F.8,�4bIK(JIK=F=-�/=-,]Y<+F(@?@&8,/=F=-,]�5,'?6,$Q_02,X:<&)+�> N +F354)=-H/3T,/.<?6,
,/.8>@&)+F?6,5IK+->6H/3T,/.<?
G$($#'02,;~�i�B!C ,/?
>@&)(�06�bI':<&8,;. :�&87�7),�02,/?@?6,�3xI'0J�)+F.8,;4bIK(JIK=F=-�/=-,$QW%'.c4�,/&)?CIK=-%'(6>
7)H/3xIK(@(6,/(]7),2>C?$#'06�8,2> �	����� 7),5G$(JIK.<&)=^IK(@+F?6HT4)=F&8>
B8.8,$j �m,2>�l\%'.80/?@+-%'.8>X:<&8,;4_,/&)Y�,/.<?],zZ)H20/&)?6,/(C=-,2>
?$#'06�8,2> �	� ��� 7)%'+FY�,/.D?�IK&�4)(6H IK=^IK*)=-,1I Y�%'+F( H/?6H�+-7),/.<?@+aBbH2,2>x4bIK( &).8,�06�bID.-.8,17),�0 IK(JI'0/?6�/(6,2> ,/?T=-,
02%q7),�=-%q0 IK=�I'>J>6%<0/+-H�7)H2>@+FG$.8H$jqk�.8,�l�%'+->R02,A?@(JI Y'IK+F=�4)(6H/4bIK(JIK?6%'+F(6,
,z�W,20/?@&8H$QD+F=�,2>@?S4_%$>6>6+F*)=-,�7),�7)H/3xIK(@(6,/(
4bIK(A&).8,X4)(@+F35+F?@+FY�,X7),X>JH/3xIK.D?@+-:<&8,X02%'354bIK(JIK*)=-,;~ /�13254<6�/����I9
=@?DQ)&).8,X%'&�4)=F&8>@+-,/&)(6>�?$#'06�8,2> �	� ���
,/.�>64_H20/+aB�IK.<?]&).�+-7),/.D?@+aB�IK.D?T,/?�H/Y�,/.D?@&8,/=F=-,/3T,/.<?5=^I�=-%q0 IK=F+->JIK?@+-%'.mQ�0J�bIK(@G�, IK&�>@&)4)4�%'(@?�7WNV,zZ)H20/&)?@+-%'.
7),T?@(6%'&)Y�,/(�&).�. :�&87 i B1C �5,'?6,T4�%'&)(]02,2>].8%'&)Y�,/=F=-,2>]?$#'0J�8,2> jEk�.8,;l\%'+->�0/(6H2H2,$Qm&).8, ?$#'06�8, �	� ���
79+->@4�%$>6,R7WN &).�+-7),/.<?@+aB�IK.D?���'C�;
:D&)+9>6,/(@?L,/.8>@&)+F?6,M02%'353T,M7)H2>@+FG$.bIK?6,/&)(�7),M>6%'&)(602,M��0/+F*)=-,M7WNV%'4�H/(JIK?@+-%'.8>
7),�02%'353X&).)+-0 IK?@+-%'.mj��R,/4�,/.878IK.D? Q8&).nIK&)?@(6,�3T%q7)�/=-,�7),�4)(6%'G$(JIK353xIK?@+-%'.�(6H/4bIK(@?@+-,$Q)79+F(@+FG�H�=F&)+�4bIK(M=-,2>
7)%'.).8H2,2>5,2>@?�(JI"de%'&)?6H�IK& 3T%q7)�/=-, 0/=^I'>J>@+-:D&8, 4bIK(;4bI'>6>JIKG�, 7), 3T,2>6>JIKG�,2> j���%'&)(54)=F&8>;7),n7)H/?JIK+F=-> Q�%'.
4�,/&)?A02%'.8>@&)=F?6,/(2E � IK3Xo9>@?&G J I j

� -����)+&-��  _� �9���!�! (� �|N +F354)=-H/3T,/.D?JIK?@+-%'.�.8H202,2>6>@+F?6,�,/.T4)=F&8>�7),�i�B!C�=ON &)?@+F=F+->JIK?@+-%'. 7WN &). :D&8,/=-02%'.8:<&8,
.8% oDIK&c7),�4)(6%<02,2>J>@&8>U=-H/G�,/(6> Q87)%'.<?�=ONV%'(67)%'.).bIK.802,/3T,/.<?�,2>6?U4)(6H2,/354)?@+alL%'&�.8%'.���02%'353T,
4bIK(�,zZ),/354)=-,
02,/=F&)+ 7),���,��-E �S(JIK.8, G �JI �zj � ,/&)=-,2>�:<&8,/=-:D&8,2>A0/=^I'>J>@+-:D&8,2>A4)(@+F35+F?@+FY�,2>�7),�G�,2>@?@+-%'.�7),C4)(6%<02,2>6>6&8>U=-H/G�,/(6>
>6%'.<?C&)?@+F=F+->6H2,2>C4�%'&)(C=ON +F354)=-H/3T,/.<?JIK?@+-%'.mQ�~�>JI2Y�%'+F( > 0/(6H IK?@+-%'.mQ 7),2>@?@(@&80/?@+-%'.mQ 4)(6H2,/354)?@+-%'.�Y�%'=-%'.<?JIK+F(6,$Q
>@oq.806�)(6%'.)+->JIK?@+-%'.�>@&)(RY�,/(@(6%'&8>R.8H202,2>6>JIK+F(6,�&).)+-:<&8,/3T,/.D?U78IK.8>R=-,�0 I'>M%
< =-,�.8%�oDIK&n7),�4)(6%q02,2>6>@&8>R=-H/G�,/(6>
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�=b4�,/(@3T,/?|=ONV,zZ94)=-%'+F?JIK?@+-%'.�7),�02%'.9B8G$&)(JIK?@+-%'.8>M�8H/?6H/(6%'G��/.8,2>U,/?S,2>6?|4bIK(@?@+-0/&)=F+-�/(6,/3T,/.D?
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=^I�3T%'*)+F=F+F?6HX7),2>�I'0/?@+FY<+F?6H2>�:D&)+m02%'.8>@?@+F?@&8,/.<?�=ONV%'(@+FG$+F.bIK=F+F?6H]7),]i&D � j

� ��$�%q��� $E� �E�K�'&b�K� - -��9���!�! (� ��NPIK4)4)=F+-0 IK?@+-%'.�>J,�7)H20/(@+F?M,/.xlOIK+F?S02%'353T,�&). ,/.8>J,/3X*)=-,�7),�?$#'0J�8,2>
>6H2:<&8,/.D?@+-,/=F=-,2> Q�0J�bI'0/&).8,57),�02,2>�?$#'0J�8,2>
H/?JIK.D?�4)(@+->6,�,/.�0J�bIK(@G�,�4bIK(�&).c4)(6%q02,2>6>@&8>�=-H/G�,/( j��m,2>�. :�&87)>
>@&)(U=-,2>6:<&8,/=->�>J,
7)H/(6%'&)=-,/.D?�02,2>A4)(6%<02,2>6>6&8>U=-H/G�,/(6> Q'd@%'&bIK.D?�+F.879+a��H/(6,/353T,/.<?�=-,2>U(-,'=-,2>�7),
0/=F+-,/.D?6>�%'&�7),
>6,/(@Y�,/&)(6> Q'>6%'.<?�IK4)4_,/=-H2>L7),2>RvT{��:� �Fw��zj$�m,2>�3T%q79&)=-,2>L%'.D?L,/.;G�H/.8H/(JIK=)4_%'&)(�(-,'=-,M7WNV,z�W,20/?@&8,/(L=ON +F.)+F?@+^IK=F+->JI��
?@+-%'. ) ,/.54bIK(@?@+-0/&)=F+-,/(�=^I�7)H20/=^IK(JIK?@+-%'.x7),2>|>6,/(@Y<+-02,2>L,zZ94�%'(@?6H2>L4bIK(L=-,M3T%<79&)=-,.) 4)&)+->LH/Y�,/.<?@&8,/=F=-,/3T,/.D?
=-,�7)H/3xIK(@(JIKG�,C7),
:<&8,/=-:D&8,2>M4)(6%q02,2>6>@&8>R=-H/G�,/(6>A,/?RB8.bIK=-,/3T,/.D?�=ONPIK?@?6,/.D?6,X7),�=^I]?6,/(@35+F.bIK+->6%'.�7),�02,/&9Z �p0/+
>@&)(U=-,
. :�&87Wj

�R,�7)H202%'&)4bIKG�,;7),2>�IK4)4)=F+-0 IK?@+-%'.8>
,2>6?�(6H IK=F+->6H�,/.1&)?@+F=F+->tIK.D?�=-,X3TH20 IK.)+->63T,�7WNPIK4)4�,/=�7),X4)(6%q02H279&)(6,
~579+->@?JIK.802,C=-H/G�,/( j 
p=�02%'.8>@+->@?6,C,/.�=^I;4�%$>6>@+F*)+F=F+F?6HX:D&mNPI;&).�4)(6%<02,2>6>6&8>U=-H/G�,/(�7),C7)H20/=-,/.80J�8,/(�=ONV,zZ)H20/&)?@+-%'.
7WN &).8,Ml\%'.80/?@+-%'.T>6,R?@(6%'&)Y'IK.<?|>@&)(L&).�vT{��:� �-w�79+->6?JIK.D? Q�02,/=F=-,
�p0/+8H/?JIK.<?�4)(@+->6,U,/.T06�bIK(@G�,A4bIK(�&).5.8%'&)Y�, IK&
4)(6%q02,2>6>@&8>�=-H/G�,/(X0/(6H2HT,/.`G�H/.8H/(JIK=|4_%'&)(
=ONV%q020 I'>@+-%'.mj23�,;4)=F&8> Q�=ON &)?@+F=F+->JIK?6,/&)(X.mNPI�d@IK3xIK+->]~n>6,;>6%'&80/+-,/(
7),�=ONV%'(67)%'.).bIK.802,/3T,/.D?�7),�02,2>R4)(6%<02,2>J>@&8>|=-H/G�,/(6>�Qq:<&)+�,2>@?R,/.<?@+-�/(6,/3T,/.D?U?@(JIK.8>@4bIK(6,/.<?A0 IK(M4)(6H2,/354)?@+alE,/?
~�?6,/3548>A4bIK(@?JIKG�H$j

��%'&)?6,2>U=-,2>UH/?JIK4_,2>U7),�?@(JIK.8>@4�%'(@?U7),�=ONPIK4)4_,/=m7),�4)(6%q02H279&)(6,�4)&)+->U7),�>J%'. (6H2>6&)=F?JIK?A>6%'.D?U,z�W,20/?@&8H2,2>
>6,/=-%'.�=-,X3T%<7)�/=-,]0/=^I'>6>@+-:<&8,C7),�� �S��jb�m,2>�4)(6%<02H279&)(6,2>�+F.DY�%q0 IK*)=-,2>�~T79+->@?JIK.802,]>6%'.D?A.8%'353TH2,2>�7),�lOI��
�2%'. >6o<3]*_%'=F+-:<&8,�,/?R,zZq4�%'(@?6H2,2> j�3�,U3T�/3T,�=-,U?�o<4�,�7),�=-,/&)(6>|4bIK(JIK3T�/?@(6,2>M7WNPIK4)4�,/=->S,2>@?|(6H/4_,/(@?6%'(@+-H�=-%'(6>
7),;=ONV,zZ94_%'(@? jW��NV,zZ94�%'(@?C>6,�3xIK?6H/(@+^IK=F+->6,54bIK(
&).�Bb06�)+-,/( Q�02%'353X&).�,/.`G�H/.8H/(JIK=R~x?6%'&)?6,T=ONPIK4)4)=F+-0 IK?@+-%'.mQ
7)H20/(@+FY$IK.D?|=^I�=F+->6?6,U7),2>�>6,/(@Yq+-02,2>�79+->@4�%'.)+F*)=-,2>L4)&)+->L=-,/&)(�+F354)=-H/3T,/.<?JIK?@+-%'.mj 
�=9l\IK&)?�,/.54)=F&8>Ll�%'&)(@.)+F(�4�%'&)(
06�bI'0/&).c7WNV,/&9Z�=-,2>Ul\%'.80/?@+-%'.8>�7WNV,/3X*bIK=F=^IKG�,�,/?�7),C7)H/*bIK=F=^IKG�,]4�%'&)(U=-,2>�IK(@G$&)3T,/.D?6>�7WNPIK4)4�,/=�7),C>6,/(@Yq+-02,
,/?U4�%'&)(U=ONV,/.DY�%'+�7),�=^I5(6H/4_%'.8>6,T�!=-,2> �;l�%'.80/?@+-%'.8>�>6%'&806�8,2>A0/=^I'>J>@+-:D&8,2>z�zjJ� %'&)?6,2>�02,2>�7),2>60/(@+F4)?@+-%'.8>�>6%'.<?
(6H IK=F+->6H2,2>�,/.�=^IK.)GDIKG�,;� ,/?�>J%'.D?�4�,/&�>@?@(@&80/?@&)(6H2,2>�jbk�.8,]IK4)4)(6%q06�8,�%'(@+-,/.D?6H2,�%'*9de,/?�>6,/(JIK+F?�0/=^IK+F(6,/3T,/.<?
&).1IK?6%'&)? Q�7WNPIK&)?JIK.D?�4)=F&8>�:D&8,�i&D � > NPI7�x06�8,]0/=^IK+F(6,/3T,/.D?�02%'353T,C&).�,/.<Y<+F(6%'.).8,/3T,/.<?�7), $ +�*_�<�!�b���
��� -��& _� 7WNPIK4)4)=F+-0 IK?@+-%'.8>�,/?A.8%'.�4bI'>�02%'353T,
&).�,/.DYq+F(6%'.).8,/3T,/.D?�>@&)4)4�%'(@?�7),
02%'354)+F=^IK?@+-%'.mQ8?6,/= :<&8,
=-,�4)(6H/?6,/.87��/?@(6,C4bIK(A,zZ9,/354)=-,2?7� ; � �$j

�m,2>|79+a��H/(6,/.<?6>L?poq4_,2>L7WNPIK4)4�,/=->�7),R4)(6%q02H279&)(6,2>�79+->@?JIK.D?6>|>6%'.D?  ! �5=ONPIK4)4_,/=8>@oq.806�)(6%'.8,$QD0$NV,2>@?���~��p79+F(6,
I2Y�,205IK?@?6,/.<?6,;*)=-%<:<&bIK.D?6,;4�%'&)(�=ONPIK4)4�,/=^IK.D?C79&�(6H2>@&)=F?JIK?
7),�=^Ix4)(6%<02H279&)(6,�824  �5=ONPIK4)4_,/=�I2Y�,205IK?@?6,/.<?6,
79+a�WH/(6H2,�:<&)+L>6,�3xIK?6H/(@+^IK=F+->6, ��1m�����)�D��� �&-��  _� 0�,'?6H50/=F+-,/.D? Q�4bIK(�=ON &)?@+F=F+->JIK?@+-%'.�7WN &).8,�Y$IK(@+^IK*)=-,57)%'.D?
=^I
>6H/3xIK.<?@+-:D&8,U,2>@?L02,/=F=-,M7WN &).
r�� � �qs08 �  �5=ONPIK4)4_,/=bI'>@oq.806�)(6%'.8,$Q$>tIK.8>�IK&80/&).8,AIK?@?6,/.<?6,$Q$&)?@+F=F+->JIK*)=-,M=-%'(6>6:<&8,
=^I54)(6%q02H279&)(6,].mNV,/.DY�%'+-,�4bI'>�7),](6H/4�%'.8>6,$Qb0 IK(�.8,Cl\%'&)(@.)+F?�4bI'>�7),C(6H2>6&)=F?JIK?�IK&c0/=F+-,/.D? j�3�,C4)=F&8> Qb+F= o�I
7),/&9Z�l\I
�2%'.8>]7),T7),/3xIK.87),/(X=ONV,zZ)H20/&)?@+-%'. 7),5=^In4)(6%q02H279&)(6,x79+->@?JIK.<?6, > I Y�,20x0/(6H IK?@+-%'.�7WN &).�.8%'&)Y�, IK&
4)(6%q02,2>6>@&8>5=-H/G�,/(x>6&)(5=-,�3T%<79&)=-,�+F.879+-:D&8H�,/.�4bIK(JIK3T�/?@(6,�7),�=ONPIK4)4�,/=�8�>JIK.8>T0/(6H IK?@+-%'. 7),n4)(6%<02,2>J>@&8>
=-H/G�,/( QW02,5:<&)+�>J,]3T,/?C,/.�:�&)Yq(6,5,/.�l\IK+->tIK.D?C,zZ)H20/&)?6,/(
=-,�>J,/(@Y<+-02,;+F353TH279+^IK?6,/3T,/.<?X4bIK(
=-,�4)(6%<02,2>J>@&8>
=-H/G�,/(A:<&)+m7),�l\I
�2%'.�?@(JIK.8>@4bIK(6,/.<?6,C>6,
0J�bIK(@G�,C7),�(6H202,/4)?@+-%'.).8,/(�=-,2>A%'(679(6,2>A7WNPIK4)4�,/=->U7),/4)&)+->A=^I�02%'&80J�8,
7),T02%'353]&).)+-0 IK?@+-%'.mj��S+-,/.�H/Y<+-7),/353T,/.<? Q�02,T7),/(@.)+-,/(�3T%q7), %�7WNV,zZ9H20/&)?@+-%'.�(JIK4)+-7),�'x>@&)4)4�%$>6,T:<&8,5=-,2>
>6,/(@Yq+-02,2>A,zZ)H20/&)?6H2>�IK+F.8>@+W.8,C>J%'+-,/.D?A4bI'>U*)=-%q:<&bIK.D?6>Xj2j2j

�L.9B8.mQ|i D��5+F.D?@(6%q79&)+F?;&). 3TH20 IK.)+->@3T,�7),x35+FG$(JIK?@+-%'.�7), 4)(6%q02,2>6>@&8>�=-H/G�,/(5,/.D?@(6,n3T%q79&)=-,2> jE�m,
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7)H/(6%'&)=-,/3T,/.D?�7),;=ONV%'4_H/(JIK?@+-%'.�,2>6?
?@(JIK.8>@4bIK(6,/.D?C4�%'&)(
=-,�4)(6%<02,2>J>@&8>�=-H/G�,/( QW=^I >6,/&)=-,;(6,2>@?@(@+-0/?@+-%'.�H/?JIK.<?
:<&8,�=-,�02%<7),�79& 4)(6%<02,2>J>@&8>|=-H/G�,/(U>6%'+F?M78IK.8>M&).8,�4)�bI'>6,�%
< +F=WIK&)?6%'(@+->6,�7WNV�/?@(6,�35+FG$(6H$jq� ,2>S4�%'(@?@+-%'.8>U7),
02%q7),�.8%'.�35+FG$(JIK*)=-,2>�>6%'.<?�7)%'.80
4)(6H202H27)H2,2>�7),�=^I;4)(@+F35+F?@+FY�,C>@4�H20/+^IK=-,�/32 � 43;5C�6 ������8I4D2 C��3A � �'C��:9=�?Dj

F � �E���b�"�.$ /a��12+&�D� �����6 G� i D � I�I2Y$IK.D?5?6%'&)?502%'353T,n%'*9de,20/?@+al�7WNV�/?@(6, 4�%'(@?JIK*)=-,$j �E%'&)(T02,xlOIK+F(6,$Q
*)+-,/.�:<&8,X=-,2>�Y�,/(6>@+-%'.8>�+F.)+F?@+^IK=-,2>XH/?JIK+-,/.D?
l\%'.87)H2,2>
>@&)(�=^I *)+F*)=F+-%'?@�8�2:D&8,57),;02%'353X&).)+-0 IK?@+-%'. i B!CCQ_=^I
7),/(@.)+-�/(6,X>J,�*bI'>6,
>@&)(U&).8,
+F.<?6,/(el\I'02,X+F.D?6,/(@3TH279+^IK+F(6,$Q�.8%'353TH2,C�cI'7),/=-,/+F.8, E �M%'&)G�H GML9Q � IK3Xo9>@?&GMLK* I j
�L=F=-,�4�,/(@3T,/?U7)�2>M=-%'(6>M&).8,�02%'354)=-�/?6,C?@(JIK.8>@4bIK(6,/.802,�Y<+-> ��~��OY<+->M7),�=^I�02%'&806�8,
7),�02%'353X&).)+-0 IK?@+-%'.1(6H2,/= �
=-,/3T,/.D?X&)?@+F=F+->6H2,�� ��� �S� 
 ��Q�i�B!CCQ D �b�L%'&`?6%'&)?6,TIK&)?@(6,��zj�f ��m�E� � �8� >6,�l\%'.87),;>@&)(
&).8,5IK4)4)(6%<0J�8,
02%'354bIK(JIK*)=-,$j

�E%'&)(5(6H2>6%'&879(6, =^I14_%'(@?JIK*)+F=F+F?6Hn79& >@&)4)4�%'(@?�7WNV,zZ)H20/&)?@+-%'.�7),2>�4)(6%<02,2>6>6&8>]=-H/G�,/(6>57),�i D �"QLIK=-%'(6>
:<&8,�=-,2> .8% oDIK&9Z�7),c4)(6%<02,2>6>6&8>x=-H/G�,/(6>�%'.<?n7),2>n0 IK(JI'0/?6H/(@+->@?@+-:<&8,2>n*)+-,/. 79+a��H/(6,/.<?6,2> QU,/. 4bIK(@?@+-0/&)=F+-,/(
02%'.802,/(@.bIK.D?5=-,/&)(;%'(67)%'.).bIK.802,/3T,/.D? QRi&D��5(6,/4�%$>6, ,/.D?@+-�/(6,/3T,/.D?T>6&)(]=^I�*)+F*)=F+-%'?@�8�2:D&8,n7), 4)(6%<02,2>J>@&8>
=-H/G�,/(6> Q_.)+FY�, IK&`&)?@+F=F+->JIK?6,/&)( Q�.8%'353TH2,5��IK(602,/=Oj ��NV,2>@?CIK=-%'(6>�&).8,�+F354)=-H/3T,/.D?JIK?@+-%'.�4�%'(@?JIK*)=-,57),;02,/?@?6,
7),/(@.)+-�/(6,X:<&)+W(6H2>6%'&)?U=^I;4�%'(@?JIK*)+F=F+F?6H
G�H/.8H/(JIK=-,]7),]i&D��"j

��IK(602,/=�(6,/4)(6%<79&)+F?n&).�>6%'&8>��p,/.8>6,/3]*)=-,`7),2> 4)(@+F35+F?@+FY�,2>�7),1G�,2>@?@+-%'. 7),14)(6%<02,2>6>6&8> =-H/G�,/(6>n7),c=^I
.8%'(@3T,�i����"� ;|Qb:<&)+ (JIK4)4�,/=-%'.8>��O=-,C.8,]>@4_H20/+aBb,X4bI'>A=^I5l�%'(@3T,],zZ)I'0/?6,]7),C=-,/&)(�%'(67)%'.).bIK.802,/3T,/.<? Q�3xIK+->
>6,/&)=-,/3T,/.<?x:D&8,/=-:<&8,2>5G$(JIK.87),2>5=F+FG$.8,2>T3xIK?6H/(@+^IK=F+->6H2,2>T4bIK(T7),2>50/=^I'>6>J,2>T7WNV%'(67)%'.).bIK.802,/3T,/.D? %p4)=F&8>T%'&
3T%'+F.8>('�4)(6H2,/354)?@+al �
	]��	 � >�7)�2> :D&mN &).8,�4)(@+F35+F?@+FY�,17),1>@o<.80J�)(6%'.)+->JIK?@+-%'.�7),�4)(6%<02,2>J>@&8>T=-H/G�,/(6> ,2>@?
+F.DY�%q:<&8H2,$QW&).8,502%'353X&)?JIK?@+-%'. 7),502%'.D?6,zZ9?6,T>6,/=-%'.`&).8,;4�%'=F+F?@+-:D&8,�) 
 ) 	 ,2>@?CH/Y�,/.<?@&8,/=F=-,/3T,/.D?�+F.)+F?@+-H2,
4bIK(�=-,C.8% oDIK&�7),C=^I;*)+F*)=F+-%'?@�8�2:<&8,�8�A{:� � ���U{ � # � >)=^Ix79+a��H/(6,/.802,],2>@?�:<&8,C=^I;4)(6H2,/354)?@+-%'.�>6,
4)(6%q79&)+F?
~
+F.<?6,/(@Y'IK=F=-,2>M7),�?6,/3548>���:<&bIK.D?@&)3 �|(6H/G$&)=F+-,/(6>M,/?|4�,/&)?S7)%'.80�>6,�4)(6%<79&)+F(6,�~C.mN +F354�%'(@?6,�:<&8,/=b4�%'+F.D?M79&
7)H/(6%'&)=-,/3T,/.D?]7),X=ONV,zZ)H20/&)?@+-%'.�79&14)(6%q02,2>6>@&8>�=-H/G�,/( Q_=-,;06�8%'+aZ�>6,X4�%'(@?6,;IK=-%'(6>�Y�,/(6>�=-,�>@&)+FY$IK.D?
78IK.8>�=^I
=F+->@?6,
7),2>�4)(6%<02,2>6>6&8>M4)(6�/?6>t�zj

��NV%'(67)%'.).bIK.802,/3T,/.<?�7),2>S4)(6%<02,2>6>6&8>|=-H/G�,/(6>R78IK.8>S��IK(602,/=�,2>@?|*bI'>6H�.8%'. >6,/&)=-,/3T,/.<?U>@&)(S7),2>S4)(@+-%'(@+ �
?6H2> Q$3xIK+->RIK&8>6>@+b>6&)(�&).x4bIK(@?JIKG�,�79&x?6,/3548> j3��%'&)?6,2>R=-,2>�4�%'(@?@+-%'.8>|7),A02%q7),A.8%'.T4)(6H2,/354)?@+F*)=-,2>M7)%'+FY�,/.<?
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bn[�yZbnx>x5`U[e\:ier.[e\�flb�s"!|r._<jtv>x5b � . �
	 `U^e\)r.ftfl`U[e\:oCr.jt[Xv5bn[|r.[�vMi z snx>jtx5b~subu\:ikj+* z x5bn[�v5bu\)snf rU\�\5bu\ �

����� ���  �1$ � ���S���'�1�/�&$�� �1$%������� ���4����� $

( f�ghb�� z sn^<v>jl`U[���s"!|rUc�^eb3[ m ^ei i<b£s�r.flsn^<f:_a`+\5\"Qui<b�^<[eb3jt[e\>v�r.[esub�i<b£s'!|rUsn^<[eb�i<bu\qbn[Xv>jtv z \G\>^<j -
y+r.[Xv5bu\ 8

- � ^<[�{Zbu\5v>jl`U[<[|r.jtx5bwi<bwsu`Uodo~^<[<jls�r.v>jl`U[��
+�� ^<[�{Zbu\5v>jl`U[<[|r.jtx5bwi<bwsu`U[ # {+^<x�r.v>jl`U[��
)�� ^<[�{Zbu\5v>jl`U[<[|r.jtx5bwimgh`Up���bnv5\)su`Uodo~^<[<jls�r.[�v5\ �

N > �1>�W���� \ V}V��
���^> Q/> O \ R�R��}V�� O������ \ V�Y 0 b§{Zbu\>v>jl`U[<[|r.jtx5bFcX^<j�bu\>vCoCr.v z x>j r.ftjl\ z _|r.x�f r�snf rU\5\5b
��)�����5�1ws.,lV�1w�����,k!l �!l&m����Mx5bn{+x5`U^<_b�flbu\ %�`U[esnv>jl`U[e\�_abnx>oqbnv>v�r.[Xv f�g z s"!|r.[<{Zb i<b�i<`U[<[ z bu\}bn[Xv>x5b snft^e\>v5bnx5\
, z odjl\5\>jl`U[KyZbnx5\�^<[K`U^£_<ft^e\>jlbn^<x5\)snft^e\>v5bnx5\:bnv:x z subn_<v>jl`U[F. �

� bu\�o z v;!e`�i<bu\�_`U^<x}su`Uod_<v�r.p<jtftjl\5bnx}flb�[e`Uo~p<x5b�i<b�oqbu\5\�r.{Zbu\�x5bj+n^e\�bnv z odjl\�_|r.x}snft^e\>v5bnx�\5`U[�vK%�`U^<x -
[<jl\ bnv?\5bnx5`U[Xv?_<x>jt[esnjt_|r.flbnoqbn[�v�^<v>jtftjl\ z bu\ _a`U^<x�f rMi z v5busnv>jl`U[qi<b _<x5`U_<x>j z v z \�\>v�r.p<flbu\L, yZ`Ujtx��©busnv>jl`U[ � � - �*) �
_|r.{Zb g k . �
0 b�{Zbu\5v>jl`U[<[|r.jtx5b~\5bnx�rI[e`Uv�r.odoqbn[�v)x5bui z$# [<j�_`U^<x:_<x5bn[eikx5b&bn[Ksu`Uod_<v5b�f rIp<^�*mbnx>jl\�r.v>jl`U[�i<b�oqbu\ -

\�r.{Zbu\], yZ`Ujtx��©busnv>jl`U[ �^� +�� + �e_|r.{Zb � � . �

N >s�1>�W���� \ V}V��
���^>~Q=>wO \ V������ �!����� \ V Y 0 bnv>v5b�snf rU\5\�b?x5bn{+x5`U^<_b�v5`U^<v5bu\�flbu\�o z v;!e`�i<bu\}i<b�{Zbu\5v>jl`U[&i<b
f�ghbn[e\5bno&p<flbMi<bu\�snft^e\>v5bnx5\ bnv�i<bu\ su`Uod_<^<v5bnx5\�i<b)f�g�r._<_<ftjls�r.v>jl`U[ � d?ftflbT%�`U^<x>[<jtv _|r.x b��<bnod_<flb)f rwo z v;!e`©i<b
" l!w/� � ./���'lV�1w�����!.�U��AW�������W qjtMcX^<j|_bnx>oqbnv�img�r.v>v5bn[eikx5b�^<[Goqbu\5\�r.{Zb)i<b�su`U[ # x>oCr.v>jl`U[3i<b:f�ghbn[e\5bno&p<flb
i<bu\:snft^e\>v5bnx5\)snx zuz \�_|r.x:flb�snft^e\>v5bnx)su`U^<x�r.[Xv �

N > � >XW���� \ V}V �
���^>,Q$# \ ��%j>&��W�O \ R]R'�}V � O&�eV(��WXY 0 b {Zbu\>v>jl`U[<[|r.jtx5b�subn[Xv>x�r.ftjl\�b v5`U^<v5bu\ flbu\}`U_ z x�r.v>jl`U[e\
i<b�{Zbu\>v>jl`U[Ki<bu\�`Up��>bnv5\:su`Uodo&^<[<jls�r.[Xv5\H,�snx z r.v>jl`U[Kimg jli<bn[Xv>j # r.[�v�� snx z r.v>jl`U[§i<b�_<x5`,� � �<bn[<x5bn{+jl\>v>x5bnoqbn[Xv
img ^<[S[e`U^<yZbnf�`Up���bnvIsu`Uodo~^<[<jls�r.[�va. � �f bu\>v,oCr.v z x>j r.ftjl\ z _|r.x,f rKsnf rU\5\�b ����������&v����!./� �^k!l�� l�m�����c�^<j
\5bnx�rF_|r.x�b��kbnod_<flbKx5bui z$# [<jlbK_a`U^<xqjtod_<f z oqbn[�v5bnx�flb�oq`�i�Qnflb§i<bu\C`Up��>bnv5\GrUsnv>j+%�\Gsu`Uodo&^<[<jls�r.[Xv5\£i<b
0*)+)+,-, , yZ`Ujtx �©busnv>jl`U[ g � + �<_|r.{Zb - > � . �
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��r�x5bui z$# [<jtv>jl`U[ i<b�f�g ^<[ i<bFsubu\3{Zbu\>v>jl`U[<[|r.jtx5bu\�\5bnx�r�_<x>jl\5bFbn[ su`Uod_<v5bFfl`Ux5\3i<b�f�g�r._<_bnfwi<b�f r
%�`U[esnv>jl`U[�img jt[<jtv>j r.ftjl\�r.v>jl`U[ ik^�\ � \>v"Qnoqb 
 :�; �S�=< � � ,	%�`U[esnv>jl`U[ c�^<j i<`Ujtv:�nv>x5b�r._<_abnf z b3bn[�i z p<^<vdi<b
v5`U^<v:_<x5`U{+x�r.odoqb 
 :�; ���=< � � bnv:cX^<jm_<x5bn[eiKbn[�_|r.x�r.o Qnv>x5bwflbu\:`Up��>bnv5\�{Zbu\>v>jl`U[<[|r.jtx5bu\&�I^<v>jtftjl\5bnxa. �

��r # {+^<x5b � � � _<x z \�bn[Xv5b�flb�\5s'! z oCr ����� oq`U[�v>x�r.[Xv)flbu\�ftjlbn[e\�bn[Xv>x5bwsubu\�ikj+* z x5bn[Xv5bu\)snf rU\5\5bu\�bnv�f r
snf rU\5\5b��U��AW����V� �

�����������	�������
�����D�������� ���

��������������������������� ���

����� ������ �������
�' �������
�����D�������� ���

�

�

�

4 ��5D� � � � � � n�� �$�k($9 c3%�3�5;38�+cV1 9 8 `������ %�3 8 b�3 821 9 8 `A` c 9 5;3 8��
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N � � ��� � � \ �#T@�� �/> Q=> O \ R�R��}V�� O������ \ V ��V(�K>���� �<O*�s>|Y ��r]snf rU\5\�b��	�AW������ i<b 
 :�; �S�=< � � x5b -
{+x5`U^<_abdv5`U^<v5bu\wflbu\�_<x>jtodjtv>jtyZbu\,i<bdp|rU\5bCcX^<j�i z _abn[ei<bn[Xv,ik^�x z \5b�r.^]bnv~i<bqf r�p<jtp<ftjl`Uv;!�QucX^ebGi<bqsu`Uo -
o~^<[<jls�r.v>jl`U[�^<v>jtftjl\ z \ ,�snx z r.v>jl`U[�i<bd_<x5`©subu\5\>^e\��msu`Uodo&^<[<jls�r.v>jl`U[S_`Ujt[�v - � - _`Ujt[�v,bnvwo&^<ftv>jt_`Ujt[�v,bn[�v>x5b
_<x5`©subu\5\>^e\�� �,�,� . � �©bn^<flbIsubnv>v5b&snf rU\�\5b&i<bny©x�r �nv>x5b&oq`©ikj #|z b,_`U^<xMflb&_`Ux>v�r.{Zb,i<b 
 :�; �S�=< � � \>^<xM^<[
r.^<v>x5b�v � _ab�i<b�oCrUs"!<jt[eb&`U^�_a`U^<x:s"!|r.[<{Zbnx�f rIsu`U^es'!ebwp|rU\ - [<jtyZb�r.^�i<b�su`Uodo~^<[<jls�r.v>jl`U[ �

( snv>^ebnftflbnoqbn[�v���f r�p<jtp<ftjl`Uv;!�Quc�^eb�B CiD bu\>v£jt[�v5bnx>%�rUs z b � 0 bnv>v5bFp<jtp<ftjl`Uv;!�QucX^eb�cX^<j�bu\>v£x5busu`U[<[�^eb
su`Uodoqb:^<[�\>v�r.[eier.x5iCi<bL%�r.jtv�_a`U^<x�flbu\�p<jtp<ftjl`Uv;!�QucX^ebu\ i<b�su`Uodo&^<[<jls�r.v>jl`U[3_`+\5\'Qui<b�f�g�ruy+r.[Xv�r.{ZbMimg �nv>x5b
_a`Ux>v z b,\5^<x)^<[�{+x�r.[ei�[e`Uo~p<x5bdi<bI\ � \>v"Qnoqbu\)bnv�bu\>v�ikjl\>_a`U[<jtp<flbI\>^<x)_<ft^e\�i<b )�> r.x5s"!<jtv5busnv>^<x5bu\~ikj+* z$-
x5bn[Xv5bu\ �

	 [ebMjtod_<f z oqbn[Xv�r.v>jl`U[�r.^£i<bu\5\5^e\ i<b�M � � bu\5v z {Xr.flbnoqbn[�v:bn[Xy©jl\�r.{Zb�r.p<flb+�e\>jasubM[�ghbu\>v�f�g�r.pe\5bn[esub�i<b
_<x5`©subu\5\>^e\?i � [|r.odjlcX^ebu\��.flbu\ oq`©i�Qnflbu\�\5`U[�v?flbu\ o �noqbu\ � 
�`U^<x�_|r.ftftjlbnx �Msub�_<x5`Up<f_Qnoqb+�Ujtfebu\>v z {Xr.flbnoqbn[�v
_a`+\5\>jtp<flb:img jt[�v5bnx>%�rUsubnx f r�p<jtp<ftjl`Uv;!�Quc�^eb�
 r.x�r )+) c 0 `U^<f r.[ei g � p�� 0 `U^<f r.[ei�g � r%hc�^<j|bu\>v�^<[eb:jt[Xv5bnx>%�rUsub
`Ux>jlbn[Xv z b�`Up��>bnv~_a`U^<xwflbu\wp<jtp<ftjl`Uv;!�Quc�^ebu\H� z s"!|r.[<{Zb�i<bqoqbu\5\�r.{Zbu\~bnv&c�^<j�bn[es�r._e\>^<flbCflbu\~[e`Uv>jl`U[e\,i<b
_<x5`©subu\5\>^e\:bnv:i<bwsu`Uodo&^<[<jls�r.v>jl`U[e\Mjt[Xv5bnx>_<x5`©subu\5\>^e\�� �


 :�; �S�/< � � r.^<x�r.jtvC_<^ z {Xr.flbnoqbn[Xv�\5b3p|rU\5bnxCikjtx5busnv5bnoqbn[�vG\>^<xdflbu\C_<x5`Uv5`�su`Uflbu\ �T0 
 , � 
 bnv , `U^
	 � 
}�ebn[�^<v>jtftjl\�r.[Xv:f�g ( 
�� i<bu\�\5`©sJfZbnv5\ c ��v5bnyZbn[e\ g > h �

N � � ��� � � \ �#T@�� �/> Q/> � � \ O�>XW#W���W ���� >��.W���V(�K>���� �<O*�s>|Y ��r�snf rU\5\5b"!$#����sl&x3x5bn{+x5`U^<_abIv5`U^<v5bu\�flbu\
_<x>jtodjtv>jtyZbu\Ki<bFp|rU\�b [ z subu\5\�r.jtx5bu\Y��f r�{Zbu\5v>jl`U[ i<bF_<x5`�subu\�\>^e\£f z {Zbnx5\ � 	 [eb snf rU\5\5b ������lV��#������ bu\>v
z {Xr.flbnoqbn[Xvwikjl\5_`U[<jtp<flbdr # [ i<bI\ � [es'!<x5`U[<jl\5bnx�flbu\�_<x5`�subu\�\>^e\�f z {Zbnx5\�fl`Ux5\�img�rUsusdQu\�su`U[esn^<x>x5bn[�v5\ � � r.[e\
%�&�«.� �$�¡�������$«�����¤��#�	���+��«.���.���������P�������P���P�('*),+}¨.�.«P�?���#¤����?�����#�������.���#�.-0/21t®

k:k



� � � B � ��� � � D � < : � J

flb�s�rU\:img ^<[eb�p<jtp<ftjl`Uv;!�Quc�^ebwi<b�_<x5`©subu\5\>^e\�f z {Zbnx5\:[e`U[ - _<x z bnod_<v>jtyZb+�|f rIsnf rU\5\�b � . #��&x���U��V�H%�`U^<x>[<jtv�i<bu\
%�`U[esnv>jl`U[e\~_abnx>oqbnv>v�r.[XvIi<bqx z r.ftjl\5bnx&oCr.[X^ebnftflbnoqbn[�vdf�gh`Ux5i<`U[<[|r.[esubnoqbn[Xv � 	 `U^e\~x5bny©jlbn[eikx5`U[e\~_<ft^e\,bn[
i z v�r.jtf�\>^<x�f�g jtod_<f z oqbn[�v�r.v>jl`U[ i<bu\�_<x5`�subu\�\>^e\�f z {Zbnx5\�ier.[e\:flb�s"!|r._<jtv>x5b k��

����� ��� � �1� � �����������
�1$ Sp�1$,$^� � �1$

��g jtod_<f z oqbn[�v�r.v>jl`U[�rUsnv>^ebnftflb:ik^doq`�i�Qnflb�i<b�p|rU\�b�i<b 
 :�; ���=< � � [ebP%�`U^<x>[<jtv�_|rU\?ier.[e\�\�rMv5`Uv�r.ftjtv z
^<[~oq`©i�Qnflb i<b 7 oqbu\5\�r.{Zbu\ rUsnv>j+%�\98 � d?[Ib$*mbnv���f r�x z subn_<v>jl`U[di<bu\�oqbu\5\�r.{Zbu\ r.^~[<jtyZb�r.^Ii<bu\�`Up��>bnv5\}snft^e\>v5bnx5\
[�ghbu\>v)_|rU\L%�r.jtv5b&r.^<v5`UoCr.v>jlc�^ebnoqbn[Xv�bnv)subn^�� - snj�^<[eb]%�`Ujl\�jt[<jtv>j r.ftjl\ z \Mi<`UjtyZbn[XvMx z {+^<ftj_Qnx5bnoqbn[Xv�_bn[e\�bnx&�
r.ftflbnx�\�ghbn[ec�^ z x>jtx�i<b�f rI_<x z \�bn[esubwi<b�oqbu\5\�r.{Zbu\)i<bn_<^<jl\�f rdsu`U^es"!eb&i<b�su`Uodo~^<[<jls�r.v>jl`U[ �

 r.xwi z %�r.^<v��af rGodjl\5bIbn[ m ^<y©x5bIi<bu\�oqbu\5\�r.{Zbu\wrUsnv>j+%�\�cX^<j?bu\>vMx z r.ftjl\ z bqr.^F[<jtyZb�r.^�ik^�snft^e\>v5bnx�\5b

\5s'! z oCr.v>jl\5b�_|r.x:f rIpa`U^esnflb�jt[ # [<jlb~\5^<jtyUr.[�v5b 8

n b$*mbusnv>^ebnx / r.^ [<jtyZb�r.^]ik^ oq`©ik^<flb 7 �[Xv5bnx>%�rUsubu\98di<b 
 :�; ���=< � �e/ f r�x z subn_<v>jl`U[]p<fl`©cX^|r.[�v5b
img ^<[£oqbu\�\�r.{Zbwi<bn_<^<jl\:f rIsu`U^es'!eb~i<bwsu`Uodo&^<[<jls�r.v>jl`U[ l

n sub�c�^<j ^<[eb %�`Ujl\~flb�oqbu\5\�r.{ZbGx5bj+n^ i z snflbn[es"!eb�r.^<v5`UoCr.v>jlc�^ebnoqbn[Xvqf r %�`U[esnv>jl`U[Si<b�v>x�r.jtv5bnoqbn[�v
rU\�\5`�snj z b(��sub:oqbu\5\�r.{Zb],�i<bu\>v>jt[ z r.^Csnft^e\>v5bnx�ft^<j - o �noqb)`U^@��^<[Ci<b:\5bu\?`Up��>bnv5\�su`Uodo&^<[<jls�r.[Xv5\a. �

� [�yZ`Ujtv�jtodo z ikj r.v5bnoqbn[Xv�cX^eb
n _a`U^<xq_a`U^<yZ`UjtxCjt[�v5bnx5subn_<v5bnx�flbu\Coqbu\5\�r.{Zbu\�i<bn_<^<jl\Cf r�su`U^es"!eb�i<bKsu`Uodo~^<[<jls�r.v>jl`U[���flbKsnft^e\>v5bnx
[�ghb$*mbusnv>^eb~r.^esn^<[Ks�r.flsn^<f 7 ^<v>jtflbi8�`U^�i<`Ujtv)\�g�r.x>x"�nv5bnx:x z {+^<ftj_Qnx5bnoqbn[Xv�ier.[e\�\�`U[�s�r.flsn^<f l

n v�r.[�v:cX^eb�flb�v>x�r.jtv5bnoqbn[�v)img ^<[�oqbu\�\�r.{Zb�[�ghbu\>v�_|rU\�v5bnx>odjt[ z �<jtfm[eb�\�b�_|rU\5\5b 5 9 3 ` %�� cU*�1 5"3 \>^<x�flb
snft^e\5v5bnx l

n bnv:c�^�g�r.jt[e\>j�jtfm[�g � r,_|rU\�i<b�su`U[esn^<x>x5bn[esubR�If�g jt[Xv z x>jlbn^<xMimg ^<[Ksnft^e\>v5bnx�� �
( jt[e\>j��mflbdo z s�r.[<jl\5oqbCi<bdoqbu\5\�r.{Zbu\&rUsnv>j+%�\&r.fl`Ux5\~c�^�g jtf�[�g � r�_|rU\wy©x�r.jtoqbn[XvIi<bqs�r.flsn^<f�bn[�su`U^<x5\

_<x>jty©jtf z {+jlbFflb§oq`©i�Qnflb i<b�_<x5`U{+x�r.odoCr.v>jl`U[ � 7 r._<_abnf�i<bF\5bnx>y©jlsubu\£ikjl\>v�r.[�v5\98 ,e��f r�oCr.[<j_Qnx5b i<b sub
c�^�gh`)*x5bn[�v�flbu\)p<jtp<ftjl`Uv;!�Quc�^ebu\wimg�r._<_abnfl\�i<b,\�bnx>y�jlsubu\�ikjl\>v�r.[�v5\�v5bnftflbu\�BTM N `U^ G3� I �ZJ . � 0 bn_bn[eier.[�v��
bn[ 
 :�; �S�/< � � � flbu\Ci<bnoCr.[ei<bu\�i<bK\5bnx>y©jlsubu\q[eb£_abn^<yZbn[Xv�_|rU\@�nv>x5b§\5bnx>y©jlbu\qi<b %�r,+u`U[ su`U[esn^<x>x5bn[Xv5b
\>^<x:^<[§o �noqbw[ m ^ei � ��bu\�`Up��>bnv5\�su`Uodo&^<[<jls�r.[Xv5\�\5`U[�v)bn[Kb$*mbnv)i<bu\)`Up���bnv5\�jt[ebnx>v5bu\:_<^<jl\5c�^�g ^<[eb�%�`Ujl\
snx zuz \��aflbu\w\�bn^<fl\�v>x�r.jtv5bnoqbn[Xv5\��Csu`U[e\>jl\>v5bn[XvR�3b�� z sn^<v5bnxwf r %�`U[esnv>jl`U[]i<bIx z subn_<v>jl`U[�_a`U^<xws"!|rUsn^<[ebGi<bu\
[e`U^<yZbnftflb�i<`U[<[ z bu\?x5bj+n^ebu\ � ��g jt[�v z x"�nv�ik^d[<jtyZb�r.^q`Up��>bnv5\}su`Uodo&^<[<jls�r.[Xv5\ o �noqb�_|rU\5\>j+%�\ bu\>v [ z r.[<oq`Ujt[e\
i<b�_abnx>oqbnv>v>x5b�i<b�\>v>x>^esnv>^<x5bnx�flb�\5bnx>yZbn^<x:bn[£\5bnx>yZbn^<x5\:i<bM{+x�r.[X^<f r.x>jtv z _<ft^e\ # [eb , yZ`Ujtx �©busnv>jl`U[ � � + . bnv
p<jlbn[K\��<x:i<b~\5bnx>y�jtx:i<b�p|rU\�bwsu`U[e\5bn[e\>^ebnftflb]�,f�ghb�� z sn^<v>jl`U[§img�r._<_<ftjls�r.v>jl`U[e\)x z _|r.x>v>jlbu\ �

YHZ�� ��2 a
	�b a
1 8`^gf}2?9

0 bnv>v5bM\5busnv>jl`U[C_<x z \�bn[Xv5b)flbu\�oqbu\>^<x5bu\ i<b:_abnx>%�`Ux>oCr.[esub�i<bu\ o z s�r.[<jl\>oqbu\�i<b:p|rU\5b:i<b 
 :�; ���=< � � �
�� ���:�5��¦��P���5�	�������.����«������	�P�������¡«�¤��#� �	�� ¡�$«. ¡�P������«. ¡��¡«�¤���� ¡���.��¤��¡����¨� �$«.��¤��h¤��.��«u¤<�.«��+��¤���«u¤��	�¡���P��.�������	�������������

�+�$�#���t� ���.�P�	�	 ��5¤����$«�®
����P¤����?�P«.� ���$��«u¤��.�������Ss ��«U ¤�����«��¡ª#�> ¡�P¤��¡� ���������P� �t� ��«.�h¤��	����������¤����$«&�P� �t� �$��"��¤}�.�������� ¡�$«P��¤����U ¤����#���P�?�	�� ¡�	�������

k*�



��� D ��� � � � 
 :�; ���=< � � �W;���� �	� � � �

�]\ V������ �!����� \ V�W � \ ��� O��R>^���R>�W >&�GR ���e��� �R>��!�R>XW �����!��� We�s>XWZY ��bu\:v5bu\>v5\:`U[�v z v z b$*mbusnv>^ z \�\>^<x 8

n i<bu\ oCrUs'!<jt[ebu\ 
 0 
}bn[Xv>jt^<o + , +�>�> � !���r�yZbus - + � oqbn{Xr - `�snv5bnv5\�i<b j ( � bnv?flb�\ � \>v"QnoqbJ�mjt[X^��
+�� >�� + g � 0 bu\i
 0 \�`U[Xv x5bnftj z \ {+x��Usub(�)^<[Ibnv;!ebnx - \���jtv5s"!Y, - k _a`Ux>v5\a.$�Ubn[ - >�> � p<jtv5\ , \��/% ^<ftf<ik^<_<flb�� �
��b�x z \5b�r.^Kbu\>v�^<[�x z \�b�r.^Ki z ikj z sub�c�^<jm_bnx>oqbnv�img z y©jtv5bnx:flbu\u%�rUsnv5bn^<x5\�i<b�_abnx>v>^<x>p|r.v>jl`U[ �

n ^<[eb�oCrUs'!<jt[eb���^<[ 	 ftv>x�r - � �e\5`U^e\ �©`Uf r.x>jl\ +��7k ruyZbus - g + oqbn{Xr - `©snv5bnv5\�i<bLj ( � �

� �5������� \ V Q/> O� ��W��K> �PWXY ��bGv�r.p<flb�r.^ � � - oq`U[Xv>x5b3flb�v5bnod_e\di<b�snx z r.v>jl`U[ \ � [es"!<x5`U[eb£img ^<[ snft^e\ -
v5bnx 
 :�; �S�=< � �e/ flbCsnft^e\5v5bnx&i<bnoCr.[eier.[XvIf rKsnx z r.v>jl`U[Sr.v>v5bn[ei�cX^ebCflbCsnft^e\>v5bnxIsnx zuz ft^<j bn[XyZ`UjlbG^<[eb
su`U[ # x>oCr.v>jl`U[�i<bdsnx z r.v>jl`U[�ruy+r.[Xv~i<bdsu`U[�v>jt[X^ebnx&\�`U[�s�r.flsn^<f / _|r.x�x�r._<_`Ux>v~r.^ v5bnod_e\&i<bdsnx z r.v>jl`U[
\ � [es"!<x5`U[ebqimg ^<[�_<x5`�subu\�\>^e\]B CED � ��bqv�r.p<flb�r.^ � � + i<`U[<[ebdflbIv5bnod_e\&i<bqsnx z r.v>jl`U[�rU\ � [es'!<x5`U[ebqimg ^<[
snft^e\>v5bnx<, _|rU\�img�r.v>v5bn[Xv5b~i<b~su`U[ # x>oCr.v>jl`U[F. �

��b)[e`Uo~p<x5b�imghb��k_ z x>jlbn[esubu\�x z r.ftjl\ z bu\>v i<b - >�> _a`U^<x s'!|rUcX^eb�s�rU\ _<x z \5bn[Xv z � ��r~yUr.flbn^<x�i<`U[<[ z b�bu\>v
f r,y+r.flbn^<x:odjt[<jto~^<oAi<b�f�ghbn[e\5bno~p<flb&i<bu\:b��k_ z x>jlbn[esubu\ �

( x5s'!<jtv5busnv>^<x5b B CED \ � [es"!<x5`U[eb 
 :�; �S�/< � � \ � [es"!<x5`U[eb 0 ` �<v 
 :�; �S�=< � �

 0 
}bn[Xv>jt^<o + , �mjt[�^�� +�> � g -��	� - � +:k -
� � k�>
	 ftv>x�r - � �©`Uf r.x>jl\ k*�%� - k �	� - � >�>&) � � -y�

� � � � � � ��� � - n � 3$9 � 8~%�3��25>("cV1 9 8 ` 8 V ` �$��5;8 ` 3,%�� * ` �8� *582143$5��

( x5s'!<jtv5busnv>^<x5b B CED rU\ � [es"!<x5`U[eb 
 :�; �S�/< � � rU\ � [es"!<x5`U[eb 0 ` �<v 
 :�; �S�=< � �

 0 
}bn[Xv>jt^<o + , �mjt[�^�� k:k&)&) �	� � > � -�	� � - � +
	 ftv>x�r - � �©`Uf r.x>jl\ � ��� ���	� - >�> - k �	� � - � +

� � � � � � � � � + n � 3$9 � 8~%�3��255(;cV1 9 8 ` c 8 V ` �n��5>8 ` 3,%�� * ` �8� *$8$14325��
� �noqb)\5j|flb:v5bnod_e\ 
 :�; �S�/< � � bu\>v�f r.x>{Zbnoqbn[�v�\>^<_ z x>jlbn^<xL�wsubnft^<jai<b�B CED �Xsubusnj[�ghbu\>v _|rU\ %�`Ux5s z$-

oqbn[Xv�_ z [|r.ftjl\�r.[�v l bn[£b$*abnv��©f r&_<ft^<_|r.x>v�i<bu\�r._<_<ftjls�r.v>jl`U[e\�snx z bn[�v�flbu\�`Up���bnv5\(�U���W)���V�Gr.^£i z oCr.x>x�r.{Zb
bnv sub�v5bnod_e\ i<b snx z r.v>jl`U[ / o �noqb \�g jtf©bu\>v}jtod_`Ux>v�r.[�v / _bn^<v \�g�r�y z x5bnxS�nv>x5b [ z {+ftjt{Zb�r.p<flb _|r.x�x�r._<_a`Ux>v
r.^�v5bnod_e\�v5`Uv�r.f�i<b�f�ghb�� z sn^<v>jl`U[§i<b�f�g�r._<_<ftjls�r.v>jl`U[ �

� b�_<ft^e\��Zier.[e\�flb�s�rU\�i<b�snx z r.v>jl`U[�rU\ � [es"!<x5`U[eb+�Z_<ft^e\>jlbn^<x5\�snft^e\>v5bnx5\�_bn^<yZbn[�v �nv>x5b:i z oCr.x>x z \ r�yUr.[�v
img�r.v>v5bn[eikx5bwf r,x z subn_<v>jl`U[�i<bwsu`U[ # x>oCr.v>jl`U[§i<b~snx z r.v>jl`U[�_`U^<x�f�ghbn[e\5bno~p<flbwimghbn[�v>x5b~bn^�� �

� V(�K>�� �<O-��� \ Va>�V(� �^>CO�����W��K> �PWZY ��bu\ # {+^<x5bu\ � � � bnv � �7k oq`U[Xv>x5bn[�v flb:v5bnod_e\ imghbn[�yZ`Ujimg ^<[Goqbu\5\�r.{Zb
bn[Xv>x5b&i<bn^��3snft^e\5v5bnx5\:bn[ %�`U[esnv>jl`U[Ki<b�f r,v�r.jtftflbwi<bwsubnft^<j - snj �

��ghb��k_ z x>jlbn[esub,bu\5v�p|rU\ z b,\>^<xM^<[K_<x5`U{+x�r.odoqbdb$*mbusnv>^|r.[Xv�^<[§_<jt[<{ - _a`U[<{3bn[Xv>x5bIi<bn^��§snft^e\>v5bnx5\�`U^
_<x5`©subu\5\>^e\ � ( # [qi<b�ftjtodjtv5bnx?flbu\�bnx>x5bn^<x5\�ik^ebu\ �)f�g jt[Xv>x>^e\5jl`U[Ci<bu\?jt[e\>v>x>^esnv>jl`U[e\�b$*mbusnv>^|r.[Xv f r)oqbu\>^<x5b:ik^
v5bnod_e\��©flbMoqbu\5\�r.{Zb�bu\>v z s"!|r.[<{ z - >�>�> %�`Ujl\�bn[Xv>x5b�flbu\ + bn[Xv>jtv z \ � 
}`U^<x�^<[ebMv�r.jtftflbMbnv�^<[eb�r.x5s"!<jtv5busnv>^<x5b
k �



� � � � �/< : � �ZJ/� �/<

i<`U[<[ z bu\��+flb:_<x5`U{+x�r.odoqb�bu\>v�b�� z sn^<v z +�> %�`Ujl\�r.^e\5\5j<p<jlbn[q_`U^<xuB CED c�^eb�_`U^<x 
 :�; �S�=< � � ��f r # {+^<x5b
i<`U[<[eb�f rIy+r.flbn^<x�odjt[<jto~^<o `Up<v5bn[X^eb&\>^<x�f�ghbn[e\5bno&p<flb~i<bu\:b�� z sn^<v>jl`U[e\ �

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

1 4 16 64 256 1024 4096 16384 65536

T
em

ps
 d

’e
nv

oi
 (

m
ic

ro
-s

ec
on

de
s)

Taille du message (octets)

PVM Linux
Schooner Linux

4 �	5D� � � � � � n A 8V9 � c�5>c 9 8d8 ` %U*<14329 � 8 %�� 3 ` 
�8 9 %�� * ` 9@3 8 82cKb�3 B CiD 2 
 :�; �S�=< � � 8$*�5 * ` 3u9Hc��$� 9=` 3
� 9=` * � �

	 `U^e\:_a`U^<yZ`U[e\:yZ`Ujtx�c�^ebw\>^<x�flbu\�oCrUs"!<jt[ebu\ �©`Uf r.x>jl\�� 
 :�; �S�=< � � bu\>v:bn[Xy©jtx5`U[ ;����:%�`Ujl\�_<ft^e\)su` � -
v5bn^���c�^eb B CED � ��^<xdflbu\IoCrUs"!<jt[ebu\
�mjt[X^��m�?f r�ikj+* z x5bn[esub£i<b£su` �<vqbu\5vIimghbn[�y�jtx5`U[������ � ��b3\>^<x5su` �<v
i<b 
 :�; �S�/< � � bu\>vdi<`U[es£x5bnf r.v>jtyZbnoqbn[�v %�r.jtp<flb£bnvqbu\>vdi � _<x>jt[esnjt_|r.flbnoqbn[Xv �Kf�g�r._<_abnf�i<b %�`U[esnv>jl`U[e\
y©jtx>v>^ebnftflbu\�bnvT�di<bu\�r.ftfl`©s�r.v>jl`U[e\:o z oq`Ujtx5b~\>^<_<_<f z oqbn[Xv�r.jtx5bu\ �

N >�W \ ��% >���W O \ R�R'��V�� O&�eV(��WZY ��bu\ %�`U[esnv>jl`U[e\3\>^<xGflbu\G`Up��>bnv5\3su`Uodo~^<[<jls�r.[Xv5\�,�snx z r.v>jl`U[�� bn[�yZ`Uj
i<b�i<`U[<[ z bu\�� i<bu\5v>x>^esnv>jl`U[F.q\5bKx�r.o Qn[ebn[Xv£v5`U^<v5bu\|��f�g z s'!|r.[<{ZbFi<bKoqbu\5\�r.{Zbu\�rUsnv>j+%�\Gbn[�v>x5bFsnft^e\>v5bnx5\ �
	 `U^e\�[ebd_<x z \5bn[�v5`U[e\&i<`U[esC_|rU\wi<bdoqbu\>^<x5bu\&i<bd_bnx>%�`Ux>oCr.[esubC\5_ z snj # c�^ebu\]�3f r3{Zbu\5v>jl`U[]i<bu\~`Up��>bnv5\
su`Uodo~^<[<jls�r.[�v5\ � � `U^<v5b$%�`Ujl\#�kf r~\5busnv>jl`U[	� �*)�� - i<`U[<[eb�i<bu\�oqbu\>^<x5bu\�i<bM_abnx>%�`Ux>oCr.[esub�ier.[e\�flb�s�rUikx5b�i<b
f�g ^<v>jtftjl\�r.v>jl`U[�imgh`Up���bnv5\:su`Uodo&^<[<jls�r.[Xv5\Mo~^<ftv>j - rUsnv>j+%�\ �


��� �������}4��~9������

��r # {+^<x5b � � � _<x z \�bn[Xv5bI^<[ebIy©^eb,\�s"! z oCr.v>jlc�^ebqimg ^<[ebqr._<_<ftjls�r.v>jl`U[]bn[ su`U^<x5\wimghb�� z sn^<v>jl`U[]su`U[e\ -
v>x>^<jtv5b�r.^�i<bu\�\>^e\�i<b�f r~p<jtp<ftjl`Uv;!�QucX^eb 
 :�; �S�=< � � � � [�_bn^<v � yZ`Ujtx�v5`U^<v5bu\ flbu\ bn[�v>jtv z \�i<b�p|rU\�b)i<bMf r
p<jtp<ftjl`Uv;!�Quc�^eb �

�Mr._<_bnfl`U[e\�flbu\�_a`Ujt[Xv5\ bu\5\5bn[Xv>jlbnfl\ i<b:subnv>v5b�p<jtp<ftjl`Uv;!�QucX^eb 8Zbn[C_<ft^e\ bnv�{+x��UsubMr.^��qr�yUr.[�v�r.{Zbu\�ik^e\ �
f r:su`U[esubn_<v>jl`U[d`Ux>jlbn[�v z b `Up��>bnv�� 
 :�; �S�=< � � _abnx>oqbnv�^<[eb oCr.[<jt_<^<f r.v>jl`U[dr.jl\ z b i<b�f r�oCrUs"!<jt[eb y©jtx>v>^ebnftflb

�&g
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 :�; ���=< � � �W;���� �	� � ���

3000

4000

5000

6000

7000

8000

9000

1 4 16 64 256 1024 4096 16384 65536

T
em

ps
 d

’e
nv

oi
 (

m
ic

ro
-s

ec
on

de
s)

Taille du message (octets)

PVM Solaris
Schooner Solaris

4 �	5D� � � � � � n A 8V9 � c�5>c 9 8d8 `�� *<14329 � 8 � � 3 ` 
�8 9�� � * ` 9@3 8 82cKb�3 B CiD 2 
 :�; �S�=< � � 8$*�5 * ` 3u9Hc��$� 9=` 3
� 8�� c�5 9 8��

bnv�i<bu\�bn[Xv>jtv z \}i<b?p|rU\5b�i<b?v5`U^<v5b r._<_<ftjls�r.v>jl`U[&x z _|r.x>v>jlb / flbu\�snft^e\>v5bnx5\�bnv�flbu\�`Up��>bnv5\�su`Uodo&^<[<jls�r.[Xv5\ / �
bn[Xv>jtv z \ _abnx>oqbnv>v�r.[Xv�i<bn^��d[<jtyZb�r.^��Ci<b:{+x�r.[X^<f r.x>jtv z ikj+* z x5bn[Xv5bMbnv�su`Uodo~^<[<jlc�^|r.[Xv�y©j r�^<[Go z s�r.[<jl\>oqb
i<b�oqbu\5\�r.{Zbu\�rUsnv>j+%�\ �
0 busnj�su`U[e\>v>jtv>^ebI^<[eb,p|rU\5bH�Gv5`U^<v�f�ghbn[Xy©jtx5`U[<[ebnoqbn[Xv 
 :�; ���=< � � cX^<j y+r@�nv>x5bI_<x z \5bn[�v z ier.[e\�flbu\

s"!|r._<jtv>x5bu\I\>^<jty+r.[Xv5\&bnv~_abnx>oqbnv&i<bdx z _a`U[eikx5b3r.^�� ikj+* z x5bn[Xv5\&pabu\5`Ujt[e\ z yZ`©cX^ z \&ier.[e\~f r£_|r.x>v>jlb���i<b
sub,o z oq`Ujtx5b � ��rG_|r.x>v>jlb	�
�
�:bn[ i z snx>jty+r.[Xv~i<bu\wr._<_<ftjls�r.v>jl`U[e\~su`U[e\>v>x>^<jtv5bu\~r.^ i<bu\5\>^e\�i<b 
 :�; �S�/< � �
_abnx>oqbnv>v>x�rdi<bu��^e\>v>j # bnx�[e`+\�s'!e`Ujc� �

���1-*�	2�� &

!>"�$ " & �'(*)� + -*(/.0�
!>"�$ " & �'(*)��� (�� &�� ������
.������'2>)� ��� - (��1) ��(2�� .0���

��� �� - 2!� &

4 ��5D� � � � � � n#" ` 3<c �Z� � 9 �"cV1 9 8 ` �"8 ` 821 5%$ 9 143Rc&$ � 3 8 8�$58 � 3 
 :�; ���=< � � �

� >
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Îu¥P�QªB�HÐK¥P�k�QªQ¤ Ø �|�Q¤¦¥P���K�Q�j|��ªB°W¨Y«S¤¦�B�£ªj�£�j°£±P¨Y«S���£ª «w¨ É²¤¦�B�H�£� J �|±>ªB�H|�HÐK�£�Q�B�H�B�KÐBÙ|�|¤¦Ñ>���²�¨Y��� «¦�ÐK¥P�k�B�¡ ¢�B�z�Ô �|�û«w¨Y�|®k¨Y®L�j¥PªQ¤¦�£�>�B°z¥ Ø ³n�£�p°£�B�£��¢�þ¨W±L�KÐj|�K�xÉm°KÐW¨Y�|¤¦�QÉm�K�x§`¥P�|ª^«¦� §©¨YªD¨Y«S«¦°£«S¤¦�QÉm�j�£�x«w¨�ªB°¡Ï§©¨YªQ�Q¤S�Q¤¦¥P�fýL¤¦Ð£¤��x�j�j�v��¹��º�£§`�£���¨Y�k�Wý>��¥P�������xªB°K�D¥P��¢ªB¥P���hÑ>���^«¦�K��§`¥P¤S�k�B�uËp�£� Í ýv§|�|¤¦�DÑk���p�¨Y���×�B¥P�|�B��D¨�®L°£��°£ªD¨Y«S¤S�B°z�£�t�£�û«ðÔÕ¨ Ø �B�£��ÐK�z|�j|¥P�|��°K�K�p§|ªB°KÐ£¤¦�D�K�l�Q�|ªx«¦�jÐW¨Y«¦Ð£�|«]Ò�ªB°W¨Y«S¤¦�D�£ªl�£�p�B¥P�èÐK¥P�k�B�¡ ¢�B�z�Ô �¡ |°¡ÏÐ£�|�Q¤¦¥P�fý>«¦�l§`¥P¤S�k� 1j���l§¶�£�|�w�£�QªB�lªB°K�B¥P«S��¢Ö��©¨YÉ²¤¦Ñk���£Ém�£�>�júT�|���u�Q�QªD¨Y�B°£®v¤¦�u�K�Q�hÐK�£§`�£���¨Y�k�x|°£±L�£«¦¥P§|§`°K��¨Y���zÇ ¼ �K�Q§|ªB�,+	ÊvàJÌTü¡¹
�º�j�QªD¨W±P¨Y¤S«:¨	øb¨Y¤S�p«ðÔ ¥ Ø ³Q�£�p�Ô �|���j§|� Ø «S¤¦ÐW¨Y�Q¤¦¥P�*Ò�«w¨HÐK¥P�¢øF°£ªB�£��ÐK���_�º�ºÎ	ÔÕÊvÊûÇ87x¨Y��|�ÓÊvÊJÌÍ¹
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Ëv¹pùf��� ���6�B�|ªj«¦�KÑk���£«»ªB�£§`¥v�B�<�x�j�j�v��¥YÅ`ªB�²�|�*Ém°KÐW¨Y�|¤¦�QÉm�m|�P6exX!|xco*ÇÈ�^¨YªB¥PÉm�£«hÊ-WaÌÍ¹fÞt� Ém°¡ÏÐW¨Y�|¤¦�QÉm�j|�jÐK¥P�>�Q¤S�k�©¨Y�Q¤¦¥P�*¨Y�|�B¥PÉ<¨Y�Q¤¦Ñk���Ó�K�Q�x�£�èÐK¥P�|ªB�p�Ô ¤SÉ²§|«¦°£Ém�£�k�D¨Y�Q¤¦¥P��Ç ¼ �£Ém¥P���Q�Q¤¦�£ªtÊ �JÌÜ�£�§`�£ªQÉm�£�mÑk���û|�K�mªB°¡øF°£ªB�£��ÐK�K�<±L�£ªB�²|�K�m¥ Ø ³n�£�B�<|���ÍÖ�§¶� 6ex.!|x.o �B¥P¤¦�£�k�m�QªD¨Y���BÉ²¤¦�B�K�Wý»�D¨Y���²§`¥P�|ª
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>@b cJ OI H[ P B ML B D[ L FP KCL Q RS TVU WX Y Z L G KCL[ \ LJ G HL B[ >@? ? dCB D E FB F G HI J KCL MN LJ OI H KCL M F ` F G B H_ L Q e

>gf hB FJ [ iL B G B D[ L FP KCL Q RS TVU WX Y Z L G KCL[ \ LJ G HL B[ >j? b kml n o cJ OI H[ P B MCL B D[ L FP KCL M F ` F G B H_ L Q e

>gp q D_ L E G HIJ KCL Q RS T U WX Y Z L G K L[ \ LJ G HL B[ >j? f kml n o hB FJ [ ` H[ [ HI J B D[ L FP KCL M F ` F GB H_ L Q e

>gr ^ F M_P M E I P B Q RS T U WX Y Z L G MCL[ \ LJ G HL B[ >j? p kml n o q D_ L E G HI J K L M F ` F G B H_ L Q e

>gs dCB DE FB F G HIJ KCL MN LJ OI H KCL M F ` F GB H_ L Q a >g? r ^ F MC_P M E IP B M F ` F G B H_ L Q e

>ut kml n o cJ OI H[ P B ML B D[ L FP KCL M F ` F GB H_ L Q a >g? s dCB D E FB F G HI J KCL MN LJ OI H KCL Uv w

>jx kml n o hB FJ [ ` H[ [ HIJ B D[ L FP K L M F ` F G B H_ L Q a >g? t hB FJ [ ` H[ [ HI J B D[ L FP KCL U v w

>jy kml n o q D_ L E G HIJ KCL M F ` F GB H_ L Q a >g? x q D_ L E G HI J K L U v w

z{ |} ~� ��� ��� ��� ��� � � �� �� � �C�� �� �� � �� � � � ��� �� � � � � � � �� � � � �� � �� � � � � � �� � �� � � �� � �� � � �� � �� ���

ËvËM



½��������[¾��	�ÜÂ�
�
��
��ÜÂ��¶Ú`ÛfÀ:À:ÝfÂ�¿ ½ Û`¾�������¿�Â��
¼j¨Y����«¦�ºÐW¨P�»¥$1	«¦�K��É<¨Y�QªQ¤¦ÐK�K�»�B¥P�>��¨PÐBÙ��£É²¤S��°K�K�»§©¨Yª�§|«S���»�Ô �|�H§©¨PÑk���£�WýY¤S«|�K�Q�:¤S�k�B°£ªB�K�B��¨Y�k��|�º��¥P�B�£ªÑ>���^«¦�pÐW¨Y«¦Ð£�|«©�Q�|ª»«w¨ É<¨Y�QªQ¤¦ÐK� @��x§`�£�|�«�£�QªB�x¤S�>�B�£ªQªB¥PÉ²§|�<§©¨Yª�«ðÔÕ¨YªQªQ¤S±L°K�t�Ô �|�m§©¨PÑ>���£��|�x«w¨uÉ<¨Y�QªQ¤¦ÐK� @ �|¹

/��£«¦¥P�H«w¨tÉ<¨Y�|¤¦¬£ªB�º|¥P�>��ÐK�K� Í �YXPÐDÙ��K��±L¥P�k���£�QªB�^�£�k�QªB�£«w¨PÐK°K�K�aýP«ðÔ �£�k±L¥P¤�¢��§©¨PÑk���£�»�Q�|¤S±v¨Y�k�»|� @��t§`¥P�|ªQªD¨
�£�QªB�	§|«S���u¥P� Ém¥P¤S���uªB�£�D¨YªB|°�§©¨YªtªD¨Y§|§`¥PªQ�z¨Y�¢ ÿ�¡ ¢§¶°£ªQ¤¦�£��ÐK�K� �D¨Y���tªB�KÐK¥P�|±>ªB�£Ém�£�>�W¹s�t�©¨Y�� ÐK�£� �£�>±L¥P¤�D¨YªB|�vý¢ÐK�£«wÒ	¨Y�|®vÉm�£�>�B�j|¥P��Ðl§©¨Yª^ÐK¥P���B°KÑ>���£�k�^«w¨	¢�|ªB°K�t�Ô �£�>±L¥P¤��B¥P�D¨Y«¦�t|�t«w¨zÉ<¨Y�QªQ¤¦ÐK�Q@ �|¹|�uÔ �K�Q�h§`¥P�|ªÐK�£�Q�B�zªD¨Y¤¦�D¥P�þÑk���ÓÐK�£ªQ�D¨Y¤S���K�t�¡ ¢§¶°£ªQ¤¦�£��ÐK�K� ¨K±L�KÐÓªB�KÐK¥P�|±>ªB�£Ém�£�>�t�fÔÕ¨Y§|§`¥PªQ�B�£ªB¥P�k�z¨Y��Ð£�|����¨YÉm°£«S¤¦¥PªD¨Y�Q¤¦¥P�fý±L¥P¤SªB�j�|���z|°£�B°£ªQ¤¦¥PªD¨Y�Q¤¦¥P�ß¢�è�B�£É²§��p�Ô �¡ |°KÐ£�|�Q¤¦¥P�ÿ|�j«ðÔÕ¨Y§|§`�£«�ó¢ö¢÷��   ôN@&	 ó�* ,.- I877�7 Jk¹

Îu¥P�B¥P��� Ø ¤¦�£�¯Ñ>����«w¨ßÉm¥P�Q¤S±P¨Y�Q¤¦¥P� |�ûÐK�û�QªD¨K±v¨Y¤S«p�fÔ �K�Q�²§©¨P�m|��ªB�KÐK¥P�|±�ªQ¤Sªm«¦�K�²§|Ù©¨P�D�K�m|�ûÐW¨Y«¦Ð£�|«�£�z|�HÐK¥PÉ²ÉÓ�|�|¤¦ÐW¨Y�Q¤¦¥P� «S¤¦°K�K�Ó¨Y�¢ ÿ�QªD¨Y���BÉ²¤¦�B�Q¤¦¥P���z|�K� §©¨YªD¨YÉm¬£�QªB�K�	|�H«ðÔÕ¨Y§|§¶�£«�|��Ém°£�QÙ�¥�|�þúFÐK¥PÉ²Ém�§©¨Yªp�¡ |�£É²§|«¦�j�|�ûªB�KÐK¥P�|±>ªB�£Ém�£�>�t�£�>�QªB�  � �l�£�  � �Q�|ªx«¦�j�BÐDÙ�°£É<¨mÊ¢¹21¢¹ Ø
	 üºÉ<¨Y¤¦�p�£�û§|ªQ¤¦¥PªQ¤S�B°j«¦�K�p§|Ù©¨P�B�K��Ô �¡ |°KÐ£�|�Q¤¦¥P�7|��ÐK�£�Q�B��Ém°£�QÙ�¥�|�m¨K±L�KÐ�«w¨ �QªD¨Y���QÉ²¤¦�B�Q¤¦¥P�*|�H�B�K�u§©¨YªD¨YÉm¬£�QªB�K�z�ÔÕ¨Y§|§`�£«púFÐK��Ñ>�|¤�ªB�£±>¤¦�£�>�Ò�ªB�KÐK¥P�|±�ªQ¤Sª�¨W±P¨Y�>�Ó�B¥P�|�z«w¨û¢�|ªB°K�  ���Wü¡¹f¼ �mÐK�²øb¨Y¤S�Wý���¥v�	�¡ �§`°£ªQ¤¦�£��ÐK�K�z§`¥PªQ�B�£�k���Q�|ªz|�K�z±L¥P«S�|Ém�K��|�ÐW¨Y«¦Ð£�|«©¤SÉ²§`¥PªQ�D¨Y�k�zú�����Wü»Ñ>�|¤�¨Y¤S���Q¤©ªB�£��|�£�>�^«¦�K��§|Ù©¨P�B�K�h«S¤¦°K�K�h¨Y�¢ m�QªD¨Y���QÉ²¤¦�D�Q¤¦¥P���×§©¨Yªnøb¥P¤¦����°£®v«S¤S®L�W¨ Ø «¦�K�a¹
� � ,���� ,54�� � ��� 	Y��10� � ��	Y��� ��� ,0� �uÔ �K�Q��«¦�^®k¨Y¤S�m�£�²�B�£É²§��hÐK¥P��ÐK�£ªQ�©¨Y�k�×«ðÔÕ¨Y§|§`�£«�ÐK¥PÉ²§|«¦�£�×|�x«w¨tøb¥P��Ð¡Ï�Q¤¦¥P� ¢¤¦�B�D¨Y�k�B� � Ö²ÐK¥PÉ²§|ªQ¤¦�º«w¨ ªB°KÐK�£§|�Q¤¦¥P�[|�l«w¨jªB°£§`¥P���B�l¢� §¶¥P¤S�>�h|�l±>���t|�p«ðÔÕ¨Y§|§`�£«w¨Y�k�«�%Ñ>���x«ðÔ ¥P�ÐBÙ��£ªBÐDÙ��xÒ^É<¨J �¤SÉ²¤¦�D�£ªW¹a¼j¨Y���Ü«w¨p�Q�|¤S�B�výaÐK�K�Ü�B�£É²§��]�ÔÕ¨Y§|§`�£«>�B�£ªB¥P�>�Ü��¥P�B°K�������
	�������������������

���
���
���! #"%$&"�'

��£�(�)�*�
	��������� ���+�����
�
��,��#-

�. �"�$&"%'
� ¹

� �z��¥P�QªB�×¥ Ø ³n�KÐ£�Q¤Æø|§|ªQ¤¦¥PªQ¤S�D¨Y¤SªB�×�¡ ¢§|«S¤¦Ñ>��°»§|ªB°KÐK°K|�£É²Ém�£�k�WýP¥P�Ó°£±v¨Y«S���»�|�|¤¦Ñ>���£Ém�£�k�Ü«¦��ªB�KÐK¥P�|±>ªB�£Ém�£�>�¢��ÐW¨Y«¦Ð£�|«^�B�|ª @��[§©¨Yª�«w¨þ�QªD¨Y���QÉ²¤¦�B�Q¤¦¥P��|��@ �|ý]ªB�KÐK¥P�|±>ªB�£Ém�£�>�mÑk�|¤^�K�Q��ÐK¥P�P³n¥P��Ð£�Q¤¦¥P� |� ��¥PÉ Ø ªB�£�¢ §©¨YªD¨YÉm¬£�QªB�K��ª
Ëv¹x«¦�K�x§|«w¨Y�B�K�QÏbøF¥PªQÉm�K�t�£�p«¦�£�|ªp°£�D¨Y�	úTÉ<¨PÐBÙ|¤S���K�aý�ªB°K�B�W¨Y�þ�£�x«¦�£�|ªt�B�£�|¤S«Ü|�jÐBÙ©¨YªQ®L�vý]¹K¹K¹�ü��
Í ¹x«w¨ ¢�|ªB°K�	¢� ÐW¨Y«¦Ð£�|«��Q�|ª0@ ��ú� ���výU�]¤S®v�|ªB�HÊ¢¹21Lüyª©§|«S���uÐK�	ÐW¨Y«¦Ð£�|«»�K�Q�uÐK¥P�|ªQ�Wý©Ém¥P¤S���u«¦�	®k¨Y¤S�ÿ«S¤¦°HÒ�B¥P�ûªB�KÐK¥P�|±�ªB�£Ém�£�k� �K�Q�p�Q¤S®v�|¤��©ÐW¨Y�Q¤Æø(�
1¢¹x«w¨	¢�|ªB°K� |�l«w¨Ó�QªD¨Y���QÉ²¤¦�B�Q¤¦¥P��|�0@���ú���0/vým�:¤S®v�|ªB�jÊ¢¹21Lü ª>§|«S���^�£«S«¦�t�K�Q�^ÐK¥P�|ªQ�B�vý�Ém¥P¤S���º«¦�l®k¨Y¤S��«S¤¦°¨Y�ûøð¨Y¤S�pÑ>�fÔ �£«S«¦�jªB�KÐK¥P�|±>ªB�z�|���jÐK�£ªQ�D¨Y¤S���ÓÑ>�©¨Y�k�Q¤S�B°Ó|� �B�£É²§��t|�jÐW¨Y«¦Ð£�|«Ü�Q�|ª @ �z�K�Q�x±�¤¦�Q¤ Ø «¦�v¹
/¢¨Y���t¥P� Ø «S¤¦�£ªWý©Ñ>���j«w¨HÉ²¤¦�B�j�£�KJ �|±�ªB�Ó|�z«w¨��B�KÐBÙ|�|¤¦Ñ>���	|�jªB�KÐK¥P�|±�ªB�£Ém�£�k�u¤S��¢�|¤S�p�|�þ�B�|ªBÐK¥%$|�t�£��B�£É²§��	úFÑ>��� ��¥P���p°£±v¨Y«S���£ªB¥P���p§|«S���l«¦¥P¤S��ü¡¹
Lt¤S���Q¤ðýW§`¥P�|ªÜÉ²¤¦�£�¢ 	¨Y§|§|ªB°KÐ£¤¦�£ª:�|���º°KÐK¥P��¥PÉ²¤¦�uúT§`¥v�Q¤S�Q¤S±L�výW±L¥P¤SªB�h��°£®k¨Y�Q¤S±L� �ÈüÜ�£�Ó�B�£É²§��:�B¥P�D¨Y«>�ÔÕ¨Y§|§`�£«|�j«w¨	øb¥P��Ð£�Q¤¦¥P�þ¢¤¦�Q�D¨Y�>�B�vý���¥P���p|°e���|¤¦�B�D¥P���p«w¨�±v¨Y«¦�£�|ªl�Q�|¤S±v¨Y�k�B��ª

1 �24365 �)�*�
	��7�8����7� ���+�����
�:9

���
9��; �"�$&"%'

�!< �����
	��������� ���+�%�0�
�
��,��=-

�. #"%$&"�'
�

�)�*�
	�� �?> ��A@CBD� � �EBGF � �IH ���+�%�0�
��9

���
9��J #"%$A"%'

�

�@«¶�K�B�h¤SÉ²§`¥PªQ�D¨Y�k�p�ÔÕ¨W±L¥P¤SªlÒz«ðÔ �K�Q§|ªQ¤S�xÑ>���tÐK�t®k¨Y¤S� �A#«f�#Tx.!¨#&%z�Zn&ic#eoH«w¨	¢�|ªB°K� |�tªB�KÐK¥P�|±>ªB�£Ém�£�>�l|�ÐW¨Y«¦Ð£�|«×�Q�|ª @��²§©¨YªÓ«w¨��QªD¨Y���QÉ²¤¦�B�Q¤¦¥P��|��@��|¹�Ll¤S���Q¤»«¦� 1 �2=3 d�pv% l�djx.d �K�Q�j�QÙ�°K¥PªQ¤¦Ñ>���£Ém�£�k�H|�èËvýf�£��¡Å��£�pÐK�jÉ<¨J �¤SÉ	�|É �K�Q�l¨Y�Q�B�£¤S�>�l«¦¥PªB�BÑ>��� �B¥P�|�B�j«w¨²¢�|ªB°K�Ó|�jÐW¨Y«¦Ð£�|«Ü�Q�|ª @ �Ó¨�§|� �£�QªB�j°KÐK¥P��¥PÉ²¤¦�B°K�v¹
ËvËWà



Ê¢¹21 �ÓÂ�Ú`À]���]¿�Â�ÁtÂ�Ý��¯Ú�¾]ÃkÚ �fÃÿÂ�� Ú¶À»Á Á_�fÝ��TÚ©¾X���sÀ:Ý�


0
200000
400000
600000
800000
1e+06

1.2e+06
1.4e+06
1.6e+06
1.8e+06

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

(250 boucles)

Avec Futur
Sans Futur

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

(250 boucles)

Gain obtenu

[ ��\��f¿�Â�Ê¢¹ 3 ^ �U#Td fU'�i�r #&%cn&�TxX!|l|�q� ic#0g�r pefzf�#eg�ic#0ghp-6H�q�U�v!|l|�q�~iql�'e!Qpq�"!$#KO"�
	��������	�2	 �D!	(0)'��
�
�
���

�� Q�#e��6T� �U�H!|lE�q��im#�ghp !QpqlLgLgh#�im#('0d�p !|o(lE�Z#('HO$�U�qd�teo�#�i�r #e�U!|lE#eo('CQ #T!��zpqlL���mtT!$#T��x���}b�qdjd�x.��lE��p !|lE�q�
iqlLo&#��H!$#0#e�"!|o�#�gh#e'��Hg xc'e!$#eo('H�h�U#e'e!w#��������|x�n������|o��yg&r ��� ���	�«g�r ��� = �B� �
� � � � ���'��&8	 ��& � � ,./O,.&0� �! #"%$'&)(+*-,	"%.�/	$'&%/1032 (546.�7	$��	.8&%/90;:<.�/�,�=%4%(+>�"?/9&%/1$�/�,� #"%@A$�/	B�/	46.DCE4? #"?*'&%/�F
@G #4?*' #B�/	.�.�$�/H0+/�*�$�7�*�"%05.-:�.�*'&I2J/�K)LM7	$�(+/	4?,�/9LE #"%$N0+/�*�>�"?/	0+*N0+/1O6:�(54P/�*�.�*�"%LE7	$�(+/	"%$8QSRUT�,� #BVB�/1*�"%$W0;:
&%/	")K)(+X	B�/1,� #"%$�YE/H&%/H0;:[Z?O�"%$�/[\)]ZMVL�:�$'/�K)/	BVL%0+/_^�]I`a/�*�LE #(546.�*',� #$�$�/�*�LE #4?&%/	46.8:�"b,D:#*W $1c0+/�*W/�KALE7�F
$�(+/	4?,�/�*14d2 "%.�(505(+*-:�46.9L�:#*e0+/VB�7�,D:�4%(+*�B�/<&%/-6�f)��f�gh #46.1$�/	4?,� #46.�$�7i"%4?/<,-=�:�$�OG/<$�7�*�/D:�"j.� #"#kl #"%$�*1L%05"?*
(5BVLE #$�.-:�46.�/H>�"?/e,�/	050+/�*m"%.�(505(+*n:�46.N0+/eB�7�,D:�4%(+*�B�/e&%/\6�fA��fAg)]?o'/8,�/'pq:�(5.DC)0+/�*N/�KALE7	$�(+/	4?,�/�*N*-:�4?*�"%.�(505(+*�/	$
0+/�B�7�,D:�4%(+*�B�/i&%/8r�f)��f�gS #4�.97	.�7s:�4? #$�B<:�0+/	B�/	46. 
tB<:�"%@#:�(+*-/�*��i:�0+ #$�*H>�"?/<,�/	050+/�*1032 "%.�(505(+*-:�46.[ #46.97	.�7
4? #$�B<:�0+/�*D]

`a/	LE/	4?&?:�46.DCA0;:8.�/�,-=%4%(+>6"?/�4d2J7	.-:�46.uL�:#*vO�$-:�.�"%(5.�/9Tw4? #"?*a7	@#:�05"?/	$� #4?*u*� #4s,� %$%.vL%05"?*�0+ #(54x^�C64? #"?*�4?/
LE/	4?*� #4?*vL�:#*a>�"?/m0+/NO6:�(54iB<:yKA(5B1"%Bz*� #(5.�:�.�.�/	(5O�4�:�Y%0+/'/	.v4? #"?*a #Y?*�/	$�@G #4?*u/	4i/�{I/	.v"%4iO6:�(54i(54)pq7	$�(+/	"%$
QsR'&?:�4?*u0;:HL%$-:�.�(+>�"?/�]%|}0E/�*�.�B�~	B�/8*� #"%@G/	4�.m4?7	O6:�.�(�pmT�&%X�*u0+ #$�*m>�"?/6����� 	8�������� �q���%�0�

�
��,��=-

�. #"%$&"�'
���

�)�*�
	�����������3�������
��9

���
9��! �"�$&"%'

��^�]x��(I.�/	0�/�*�.m0+/8,D:#*DC?�[L%=?7	4? #B�X	4?/�*':#&%&)(5.�(�p�*N #46.�L%"c*-/'L%$� �&)"%(5$�/��
R�]m"%4U$�/�,� #"%@A$�/	B�/	46.�B�~	B�/WBV(54%(5B�/e:9/	"U05(+/	"sB<:�(+*u0+/W*�"%$�,� %$%.�&�$S:�"UB�7�,D:�4%(+*�B�/W05"%(�F3B�~	B�/8032�:
B<:#*�>�"?7��

�)]�*�"%$�.� #"%.sLE #"%$i"%4�$�7�*�/D:�"�L�:�$�.-:�OG7�Cv0;:�,�=�:�$�OG/�$�/	4?,� #46.�$�7�/PL�:�$s0+/�*s/�KALE7	$�(+/	4?,�/�*s"%.�(505(+*-:�46.U0+/
B�7�,D:�4%(+*�B�/c&%/Vrnf)��fAgb0+/	"%$i:�7	.�7U.� #"#kl #"%$�*<.�$�X�*�&%7�pq:D@G #$-:�Y%0+/�Tw@G #(5$�L�:�$i/�K)/	BVL%0+/h0+/�*�LM #(54�.�*
,� #$�$�/�*�LE #4?&?:�46.'Q[&%/�*�L%(+,�*m4?7	O6:�.�(�pq*�*�"%$N0+/�*�,� #"%$�YM/�*N&%/80;:1Z?O�"%$�/H\)]��G^�]

o8:�4?*u.� #"%.�/�*m0+/�*u/�K)LM7	$�(+/	4?,�/�*�>�"%(I #46.�7	.�7WB�/	4?7�/�*DC)"%4U$�/�,� #"%@A$�/	B�/	46.W:9,�/	LE/	4?&?:�46.m.� #"#k� #"%$�*�/	"
05(+/	"d]���49/�{I/	.DCD0+/�*�B�/�*�"%$�/�*�&%/v&)"%$�7�/a/	46.�$�/�0+/a&%7	B<:�$�$-:�OG/���*�"%$�032J #Y)k�/	.�:�L%LM/	0+7���&%/�0;:upq #4?,	.�(+ #49>�"%(

R�R_�



�����������
	��������	�������������������� �������� "!
�
$#

0
5e+06
1e+07

1.5e+07
2e+07

2.5e+07
3e+07

3.5e+07
4e+07

4.5e+07

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

(10 000 boucles)

Avec Futur
Sans Futur

-0.8
-0.6
-0.4
-0.2

0
0.2
0.4
0.6
0.8

1
1.2
1.4

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

(10 000 boucles)

Gain obtenu

%  "&'	��
j\)]���(*)x�,+.-0/�1�2 �4365��	f)�8789#�:1��<;=2 >?-@-%�?;A1��<;B>erC9#�x�D�8789#�D1E7"/��F>#���t�HGFIKJ����AL��	�6M*I�N�O@PRQESTSTSVU�

��CW ���ir,9��x���87X9#�Y16��;B>c�F>E7Z;Z;5��16�[/<+�>���g[7q�-�[/\Gt�09E+�]�g���1�2 ���x�87q��g[/ W �	�R^@>E7w�Y9T]	�t�	�?f�_�`a9E+b+9fA��7q�=>��87X9#�
1E7wg������t�V������g��c;5�?/e�C; f6/��t��g[/C_d)x�?/��a����������f�5�������g���e'f@9#���	�g;=2 h �.i h4jlk�9[-Km678>EnXj����87o-p9E;q7r/s_

"%.�(505(+*�/�*�/	"%0+/	B�/	46.u0;:'L%$�/	BV(+X	$�/WB<:�.�$�(+,�/[Trt
u�Mwvyx@z�{E|�}�~C�#^�/	.�*- #4s:#,�=?X	@G/	B�/	4�.u0+ #$�*�>6"?/N032J #4<"%.�(505(+*�/�0+/
B�7�,D:�4%(+*�B�/9&%/�r�fA��fAg)C�*� #4�.�*�"%LE7	$�(+/	"%$�/�*W:�"�,D:#*�*n:�4?*�r�fA��fAgA]xo'/eL%05"?*DCx,�/�*N&)"%$�7�/�*W,	$� #(+*�*�/	46.8:�@G/�,10;:
.-:�(5050+/'&%/�tK�1B<:�(+*a4?/�*� #4�.uL�:#*�(54p�?"?/	4?,�7�/�*uL�:�$u0;:H.-:�(5050+/'&)"s,D:�0+,	"%0I*�"%$gt
u6C6L�:�$a$-:�L%LM #$�.�:�"U,D:#*u*-:�4?*
r�fA��fAgA])��4h&I2�:�"%.�$�/�*m.�/	$�B�/�*8�AY%(+/	4h>�"?/�0+/W,D:�0+,	"%0d&)(+*�.-:�4�.N:�(5.u&%7	B<:�$�$�7'L�:�$�,�/'>�"?/.t
u8/�*�.u&)(+*�LE #4%(5Y%0+/�C
(50I/�*�.uLM/	$�.�"%$�YE7WL�:�$u0;:H$�7�,�/	L%.�(+ #4b&%/�0;:1B<:�.�$�(+,�/dtK�m�A032J7	BV(+*�*�(+ #4h/	.m0;:1.�$-:�4?*�BV(+*�*�(+ #4i� :�"UB� #(54?*�/	4
L�:�$�.�(+/9� &%/bt��h*-/[L%$� �&)"%(+*�/	4�.1&% #4?,<:�0+ #$�*H>6"?/V0+/V,D:�0+,	"%0a*�"%$�t
u</�*�.H/	4�,� #"%$�*sTw@G #(5$��!(5O�"%$�/<\)]��G^�]
��(v #4j*-/V$�/	LM #$�.�/i:�")K *-,�=?7	B<:#*H&%/�0;:sZ?O�"%$�/i\)]��)Cd,�/	0;:S*�(5O�4%(�Z�/<>�"?/V0;:h&)"%$�7�/�/	4�.�$�/�0+/�&%7	Y%"%.9/	.e0;:
Z?4h&)"h*�/	O�B�/	46.�7	.�(+>�"?/	.�.�7������'*�"%$a0+/'*�,�=?7	B<:9Y0�9/�*�.aL%05"?*a0+ #4%O�"?/�� B�~	B�/8*�(I,�/W4d2J/�*�.m*� #"%@G/	46.�>�"?/
0+7	OGX	$�/	B�/	46.N� >�"?/8,�/	050+/e*�"%$m0+/e*�,-=?7	B<:�:)]

�d�p���8���p���Z�0���'�D�@�����<�'���$�T�T�����Z��� �\¡�¢y�£�0�
¤��������c�'��¢y�T�@������¢y�6� �6���b�@���Z�T����¥p�@�0�¦�V�����¨§
�@�p���Z�0�A©«ª /�,� E¬%.�&%/�0;:�.�/�,�=%4%(+>�"?/�>�"%(GLE/	$�B�/	.�&I2J #Y%.�/	4%(5$�&)"H$�/�,� #"%@A$�/	B�/	46.�,D:�0+,	"%0"�,� #BVBH"%4%(+,D:�.�(+ #4
*�/8&%7�,	05(54?/e/	4��

(�"%4®/nfAg��=9E¯)�a°�36�h(54?&%7	LM/	4?&?:�4�.�&%/<0;:b.-:�(5050+/U&%/�*[&% #4%4?7�/�*9/	.V&%/i0;:c,� #BVL%0+/�K)(5.�7h&)" ,D:�0+,	"%03]!|}0
,� #4?*�(+*�.�/<L%$�(54?,	(5L�:�0+/	B�/	4�.�/	4�032�:�L%LE/	0m&%/�pq #4?,	.�(+ #4?*[*�"%L%L%0+7	B�/	46.-:�(5$�/�*bTq:�"?*�*�(vY%(+/	4 :�" 4%(5@G/D:�"
&%/c±������������� >�"d2�:�"U4%(5@G/D:�"S&%/�*uL%$� �,�/�*�*�"?*m/	.up� #4?,	.�(+ #4?*m*4²)*�.�X	B�/'/	4S,�=�:�$�OG/8&%/'0;:9,� #BVB1")F
4%(+,D:�.�(+ #4x^NLE #"%$Wpq:�Y%$�(+>�"?/	$DCM$�7�,�/	L%.�(+ #4%4?/	$H/	.�.�$-:�(5.�/	$80+/�*WB�/�*�*n:�OG/�*8*�"%L%L%0+7	B�/	46.-:�(5$�/�*D]
³P:�(+*8,�/
4? #B1Y%$�/N&%/uB�/�*�*n:�OG/�*v/�*�.�,� #4?*�.-:�4�.WT�&%/N�WL%"%(+*->6"?/N�' #Y)k�/	.�*dr�f)��f�g'&?:�4?*�032�:�L%LE/	0�&%/u0;:Wpq #4?,	.�(+ #4
.�/�*�.�7�/��?/	4SOG7	4?7	$-:�0�0+/e4? #BHY%$�/9&%/8L�:�$-:�B�X	.�$�/�*�&I2 "%4?/ep� #4?,	.�(+ #4�/�*�.up3:�(5Y%0+/H&% #4?,H:#*�*�(5BV(50;:�Y%0+/1Q

R�Rs´



\)]�� �������	����
��d���!:�0���T��	�� �!������	�d	��� Z�K�p!
 "�����

"%4?/8,� #4?*�.-:�46.�/_^�]
(�"%4w/�f�g��=9E¯)��
�>�g[7X>T]?;+�S*-/	0+ #4 0;:c.-:�(5050+/h&%/�*V&% #4%4?7�/�*�Q�,� #46@G �²G/	$D]�N" 4%(5@G/D:�" &%/ ±�������������!C
:�"?,	"%4i.�$-:�@�:�(50x*�"%L%L%0+7	B�/	4�.-:�(5$�/VTq:�050+ �,D:�.�(+ #4s&%/�B�7	B� #(5$�/�L�:�$a/�K)/	BVL%0+/_^�LM #"%@�:�46.a&%7	LM/	4?&)$�/W&%/
0;:S.-:�(5050+/i&%/i,�=�:#,	"%4?/U&%/�*9B<:�.�$�(+,�/�*94d2J/�*�.1&%/	B<:�4?&%7�]�`a/<*�"%$�,� E¬%.10+ #$�*�>�"d2J #4 /�KALE7	$�(5B�/	46.�/s0;:
.�/�,-=%4%(+>6"?/[:�@G/�,�r�fA��fAgAC�/�*�.NL%$� _@G �>�"?7HL�:�$�"%4?/1:�"%O�B�/	4�.-:�.�(+ #4P&)"b.�/	BVL?*�&%/H.�$-:�4?*�BV(+*�*�(+ #4P&%/
tK�%CE&)"Pp3:�(5.e>6"?/V*�"%$80+/<`����  ���*D2J/�K%7�,	"%.�/[0+/V,	05"?*�.�/	$H&%/�*�.�(54�:�.�(+ #4j*D2J/�{I/�,	.�"?/V&?:�4?*80+/[B�~	B�/
.�/	BVL?*�0;:[.��#,�=?/e&%/e$�7�,�/	L%.�(+ #4c&%/�t���/	.N&)"S,D:�0+,	"%0�*�"%$�t
uG]
�! #"%$�.�/	4�.�/	$v&I2J/�KAL%05(+>�"?/	$v,�/	.�.�/�:�"%O�B�/	4�.-:�.�(+ #4dC�7	.�"?&)(+ #4?*�0+/m,� #BVLE #$�.�/	B�/	46.a&%/������ TwL%"%(+*�>�"?/
,�2J/�*�.�/	4S(546.�/	$lp3:��D:�46.W,�/	.N #"%.�(50�&%/8,� #BVBH"%4%(+,D:�.�(+ #4P>�"?/80+/�*�/�K)LM7	$�(+/	4?,�/�*� #4�.�7	.�7'B�/	4?7�/�*n^�]
( ;B9#g[/��	f?��;5�?/c1T5?+�9#��/�/,9�����f)�87";q7r/s5[/R-p9#fAg�;B>s��9E+b+9fA��7q�=>��87X9#� �).-:�46.N>�"d2 "%4hL�:#>6"?/	.N4d2J/�*�.mL�:#*
:#,�>�"%(5.�.�7�Cd4? #"?*H*-:�@G #4?*9>6"?/[0+/<&%7	B� #4�7	B�/	.�.�/	"%$H4?/�.�$-:�4?*�B�/	.eL�:#*e0+/�L�:#>6"?/	.H*�"%(5@#:�4�.sTw0;:
pq/	4?~	.�$�/[&%/[.�$-:�4?*�BV(+*�*�(+ #4 /�*�.8&%/UR�CEL�:�$8&%7�pq:�"%.n^�]�`a/	.e:#,�>�"%(5.�.�/	B�/	46.eLE/	"%.8B�/	.�.�$�/[L%05"?*8&%/
.�/	BVL?*eQU:�$�$�(5@G/	$e&)"�p3:�(5.W&)"PB�7�,D:�4%(+*�B�/�:D@G/�,'rnf)��f�giL%"%(+*�>�"?/10+/[&%7	B� #4�&%/�*�.�(54�:�.�(+ #4 LE/	"%.
LE/	$�&)$�/10+/[`��� � /	.'&% #4?,H4?/1LE/	"%.Np3:�(5$�/HL�:�$�.�(5$'032�:#,�>�"%(5.�.�/	B�/	46.W� :�"bL%$� �Z?.'&)"P,	05"?*�.�/	$
*�"%$80+/�>6"?/	0v*_2J/�{E/�,	.�"?/	4�.e0+/�*e,D:�0+,	"%0+*H*�"%$�t
uG]���05"?*e032�:#,�>�"%(5.�.�/	B�/	46.9.-:�$�&%/�CIL%05"?*80+/[.�$-:�4?*lpq/	$�.
&%/�*!L�:#>�"?/	.�*�*�"%(5@#:�4�.�*�&%/atK��.-:�$�&%/	46.DC#L%$� _@G �>�"�:�46.v:�(54?*�(A"%4?/u:�"%O�B�/	46.-:�.�(+ #4<&)"[.�/	BVL?*!.� #.-:�0
&%/e.�$-:�4?*�BV(+*�*�(+ #4�&%/�t��?]x`a/8L%=?7	4? #B�X	4?/9*�"%$�"%4SL�:#>�"?/	.NLE/	"%.N*�/8$�/	L%$� A&)"%(5$�/eLE #"%$N,-=�:#,	"%4
/	.V/�K)L%05(+>6"?/U>�"?/<0+/U*�"%$�,� E¬%.[L%"%(+*�*-/s&%7	LE/	4?&)$�/h&%/s0;:S.-:�(5050+/h&%/�tK� T�&% #4?,h&)" 4? #B1Y%$�/h&%/�*
L�:#>�"?/	.�*m"%.�(50+/�*WQ[*-:9.�$-:�4?*�BV(+*�*�(+ #4x^�]

( ;B9#g[/��	f?�c;+�[/1�=9E+b+[f��K7��=>G�8789#��/�/C9#���R1E7 g������t�?/V������g��9�,; fT/	�t��g�/	C?0;:1pq/	4?~	.�$�/e&%/8.�$-:�4?*�BV(+*-*�(+ #4c&)"
L%$� #.� A,� #0+/��N`��A�| �"! ��.�/	@G/	4?*<\��$#mLM/	"%.[*�/ipq/	$�B�/	$[/	BVLE~�,�=�:�4�.i:�0+ #$�*[0+/s,	05"?*�.�/	$V7	B�/	.�.�/	"%$
&%/cLM #"%$�*�"%(5@�$�/c032J7	BV(+*�*�(+ #4�&%/ t��?]a`W2J/�*�.i"%4?/c,� #4#k� #4?,	.�(+ #4 &%/cL%05"?*�(+/	"%$�*iL�:�$-:�B�X	.�$�/�*s>�"%(
LE/	"%.vL%$� _@G �>�"?/	$u,�/	.�.�/�pq/	$�B�/	.�"%$�/�&%/�p�/	4?~	.�$�/W&?:�4?*�0+/N,D:#*�"%.�(505(+*-:�46.a0+/�B�7�,D:�4%(+*�B�/W&%/�rnf)��f�g)C
*_2J/�KAL%05(+>�"�:�46.m:�(54?*�(��60+/W,	05"?*�.�/	$aL�:�$�,�/�>�"d2 (50M/�*�.�/	4s.�$-:�(54s&%/W,D:�0+,	"%0+/	$DCA4?/N05(5.aL�:#*v0+/�*aL�:#>�"?/	.�*
*�"%$�*� #4S*� A,&%G/	.�0+/'$�/	05(;:�4�.W:�"c,	05"?*�.�/	$�7	B�/	.�.�/	"%$DC?,�/e*� A,&%G/	.mZ?4%(+*-*-:�46.�L�:�$�~	.�$�/eL%0+/	(54d]
''$��#,�/bQP032J #"%.�(50)(+*-,/.@z@t/,xC�4? #"?*i:�@G #4?*iL%" L�:�$i/�K)/	BVL%0+/b #Y?*�/	$�@G/	$<"%4?/Sp�/	$�B�/	.�"%$�/b&%/S0;:
pq/	4?~	.�$�/�LM/	4?&?:�4�.�"%4s.�/	BVL?*a4? #4i4?7	O�05(5OG/D:�Y%0+/�CALE #"%$�032J/�K)LM7	$�(+/	4?,�/':�@G/�,�B�7�,D:�4%(+*�B�/'&%/�rnf)��f�g
 ��[0;:�.-:�(5050+/u&%/�*�B<:�.�$�(+,�/�*�/�*�.�&%/m�101010�/	4�.�(+/	$�*�/	.�0;:�.-:�(5050+/m&)"V,D:�0+,	"%0%*�"%$�t
uu&%/'R201010WYE #"?,	0+/�*DC
*�"%$m"%4?/H,� #4)Z?O�"%$-:�.�(+ #4b&%/1�3��/	4�.�(5"%B�*'*� #"?* ª (54�")KEC�$�/	05(+7�*�L�:�$.³ ²�$�(54?/	.9Tw@G #(5$��N4%4?/�K%/�4�^�]
o'/i,�/�p3:�(5.DCd032J7	BV(+*�*�(+ #4 *�.� #L%LE/s/	.H0+/i$�/�,� #"%@�$�/	B�/	4�.V:�"?*-*�(3C�&% #4?,s&?:�4?*9,�/i,D:#*DC�0+/<O6:�(54 4?/
LE #"%$�$-:[L�:#*�~	.�$�/H #L%.�(5B<:�03]

³P:�05O�$�7m032J #Y%.�/	46.�(+ #4s*4²)*�.�7	B<:�.�(+>6"?/N&I2 "%4�$�/�,� #"%@�$�/	B�/	4�.�/	4�.�$�/m0+/�,D:�0+,	"%0�&%/At�u�/	.�0;:W.�$-:�4?*�BV(+*-*�(+ #4
&%/�t��%Cx0+/1O6:�(54�4d2J/�*�.�L�:#*W.� #"#k� #"%$�*�Y%(+/	4bp3:�@G #$-:�Y%0+/�CI*�"%$�.� #"%.W0+ #$�*�>�"?/H0;:<@�(5.�/�*-*�/1&%/9,� #BVBH"%4%(+,D:�.�(+ #4
/�*�.8(5BVLE #$�.-:�46.�/�T�,�/�,	(v/�*�.H&p¬j:�")K LE/	$lp� #$�B<:�4?,�/�*HY%$�"%.�/�*e&)"�05(+/	4dCIB<:�(+*e7	O6:�0+/	B�/	4�.[Qs032�:�Y?*-/	4?,�/<&%/
L�:�$�.-:�OG/8,� #BVB�/e,�2J/�*�.u0+/',D:#*uLE #"%$m0+/�$�7�*-/D:�"h0+ �,D:�0E"%.�(505(+*�78>�"%(I/�*�.u"%4S*65m(5.�,�=S/	.u4? #4h"%4UY%"?*n^�]%o8:�4?*
,�/[,D:#*DCE0+/�*'LE/	$lp� #$�B<:�4?,�/�*e&%/[,� #BVB1"%4%(+,D:�.�(+ #4�*� #4�.8.�/	050+/	B�/	46.eYE #4%4?/�*e>�"?/10+/9B� #(54?&)$�/[p3:#,	.�/	"%$W�
05(+7eQ9032 "%.�(505(+*-:�.�(+ #4c&%/'0;:9.�/�,-=%4%(+>6"?/H/	050+/�F3B�~	B�/W� >6"%(I$-:�0+/	4�.�(5.N032J7	BV(+*�*�(+ #4S&%/dt��[&%/	@A(+/	46.N*-/	4?*�(5Y%0+/8*�(
032J #4j,� #BVL�:�$�/<�U/�K)LE7	$�(+/	4?,�/�*eB�/	4?7�/�*e/�K?:#,	.�/	B�/	46.9&?:�4?*e0+/�*'B�~	B�/�*H,� #4?&)(5.�(+ #4?*_CI032 "%4?/V"%.�(505(+*-:�4�.H0+/
B�7�,D:�4%(+*�B�/e&%/�rnf)��f�g)C%032�:�"%.�$�/84? #4 Tw@G #(5$.�!(5O�"%$�/H\)] ��^�]
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��4�$�/�,� #"%@A$�/	B�/	46.�*=²A*�.�7	B<:�.�(+>�"?/U/�*�.H(54?&%7	4%(;:�Y%0+/	B�/	4�.i #Y%.�/	4�" L%"%(+*->6"?/i0+ #$�*�>�"?/i0+/s,D:�0+,	"%0m&)(+*lF
.-:�46.H:i&%7	B<:�$�$�7�CE0;:i.�$-:�4?*�BV(+*�*�(+ #4 &%/�*'L�:�$-:�B�X	.�$�/�*e&%/9. ²�LE/Nr�f)��f�gs*D2J/�{E/�,	.�"?/[/	4?,� #$�/�]
³P:�(+*'&)"bp3:�(5.
>�"?/H0+/9,	05"?*�.�/	$'&)(+*�.-:�46.8/�*�.W �,�,	"%LE79Qi,D:�0+,	"%0+/	$DCM0;:<&)"%$�7�/[&%/1.�$-:�4?*�BV(+*�*�(+ #4P&%/9,�/�*�L�:�$-:�B�X	.�$�/�*'LE/	"%.
:�"%O�B�/	46.�/	$8L�:�$�$-:�L%LM #$�.8Q<"%4?/H@G/	$�*�(+ #4P*-:�4?*�$�/�,� #"%@�$�/	B�/	4�.D]EoW/1L%05"?*DCM&?:�4?*N0+/9,D:#*W&I2 "%4?/1,� #BVB1")F
4%(+,D:�.�(+ #4h&)(5$�/�,	.�/'/	46.�$�/'&%/	")Ki,	05"?*�.�/	$�*DC�0+/W$�/�,� #"%@�$�/	B�/	4�.m4d2J/�*�.aL�:#*� #L%.�(5B<:�0vT�,D:�$a05(5BV(5.�7WL�:�$�0;:H.-:�(5050+/
&)"U*� �,�%G/	.m*�"%$�0+/W,	05"?*�.�/	$u$�7�,�/	L%.�/	"%$n^�] ª 2�:D@#:�4�.-:�OG/eQe"%.�(505(+*�/	$m,�/	.�.�/W.�/�,�=%4%(+>�"?/'LE/	"%.a&% #4?,'*D2J/�*�.� #BVLE/	$
@G #(5$�/e&)(+*�L�:�$-:��+.�$�/H.� #.-:�0+/	B�/	46.DC�@G #(5$�/e*�/'.�$-:�4?*lpq #$�B�/	$N/	4S(54?,� #4�@G7	4%(+/	46.[]�]�]

|}0%/�*�.�&% #4?,u(5BVLM #$�.-:�4�.�&I2�:D@G #(5$v,� #4%4�:�(+*�*-:�4?,�/m&%/�*�L%=?7	4? #B�X	4?/�*�>6"?/u4? #"?*�:�@G #4?*�.�/	4�.�7�&%/uB�/	.�.�$�/
/	4 05"%BV(+X	$�/ULE #"%$[*n:�@G #(5$<*�7	0+/�,	.�(+ #4%4?/	$V0+/�*V*�(5.�"�:�.�(+ #4?*� �� 032 "%.�(505(+*-:�.�(+ #4 &%/h,�/	.�.�/U.�/�,�=%4%(+>�"?/S*D2�:D@GX	$�/
O6:�O�4�:�46.�/�]���/	4�.� #4?*�&I2J/	4hp3:�(5$�/80;:[*4²A46.�=?X�*-/��
R�] ª /'.�/	BVL?*N&%/8,D:�0+,	"%0d*�"%$m0+/�*uL�:�$-:�B�X	.�$�/�*N&%7 k�Q9$�/ �	"?*�&% #(5.�~	.�$�/8,� #BVL�:�$-:�Y%0+/e #"S*�"%LE7	$�(+/	"%$NQ90;:
&)"%$�7�/e&%/'.�$-:�4?*�BV(+*�*�(+ #4c&%/�*mL�:�$-:�B�X	.�$�/�*�*�"%(5@�:�46.1T�/	4SO6:�$�&?:�4�.�Q[032J/�*�L%$�(5.�>�"?/'0+/8O6:�(54h4?/8LE/	"%.
/�K%,�7�&%/	$�0+/'BV(54%(5BH"%B &%/8,�/�*N�[@�:�0+/	"%$�*n^�]

�)] ª :e&)"%$�7�/N&%/m.�$-:�4?*�BV(+*-*�(+ #4<&% #(5.v~	.�$�/�*�"��<*-:�BVB�/	46.�(5BVLM #$�.-:�4�.�/�LE #"%$�$�/	4?&)$�/�4?7	O�05(5OG/D:�Y%0+/N"%4?/
LE #.�/	46.�(+/	050+/[:�"%O�B�/	46.-:�.�(+ #4�&%/1,�/eB�~	B�/1.�/	BVL?*D]M`a/	.�.�/9:�"%O�B�/	46.-:�.�(+ #4�/�*�.W&)"?/1:�"c0+ #4%Os&%7	0;:�(
&%/8$�7D:#,	.�(+ #4b&%/�*�,� #"?,�=?/�*W*4²)*�.�X	B�/�*m&I2J/�KAL%0+ #(5.-:�.�(+ #4�/	.�$�7�*�/D:�"c*�"%$m0+/8*�(5.�/8$�7�,�/	L%.�/	"%$D]

��(54?*�(�B�~	B�/1*�(d0+/H$�7�*�/D:�"c4d2J/�*�.�L�:#*W:�"?*-*�(d0+/	46.'>�"?/8LM #"%$�$-:�(5.W032J~	.�$�/H|}46.�/	$�4?/	.DCx0+/eO6:�(54�LE/	"%.N~	.�$�/
YE #4�,� #BVB�/S0+/cB� #46.�$�/b0;:PZ?O�"%$�/P\)] �?]v��4�L%$�7�*�/	4?,�/�&%/S,� #BVBH"%4%(+,D:�.�(+ #4?*cQ O�$-:�4?&%/b&)(+*�.-:�4?,�/�C�0+/
O6:�(54 /�*�.9*- #"%@G/	46.[L%05"?*9@#:�$�(;:�Y%0+/s&)"jp3:�(5.[&%/<@�:�$�(;:�.�(+ #4?*[*�/	4?*�(5Y%0+/�*[&%/�*[&)"%$�7�/�*9&%/s,� #BVBH"%4%(+,D:�.�(+ #4d]
`a/	LE/	4?&?:�46.DC)(50MLM/	"%.m*D2�:D@G7	$�/	$aLE �*�(5.�(�p�/	.m,� #BVB�/	4?,�/	$NQ1~	.�$�/'*�(5O�4%(�Z�,D:�.�(�p!*�(E&)"%$-:�46.m032J/�K%7�,	"%.�(+ #4h&I2 "%4?/
:�L%L%05(+,D:�.�(+ #4dC�,�/eB�7�,D:�4%(+*�B�/e/�*�.mL%05"?*�(+/	"%$�*�p� #(+*�"%.�(505(+*�7�]

��4?/e.� #"%.�/[:�"%.�$�/H*�7	$�(+/1&%/eB�/�*�"%$�/�*�� >�"?/e4? #"?*�4d2�:�@G #4?*WL�:#*W/	"c0+/H0+ #(+*�(5$�&%/HB�/	4?/	$WQVY%(+/	4c�
*�/	$-:�(5.e&%/[B�/	.�.�$�/[0+/�*H�s,	05"?*�.�/	$�*H/	4�7	.-:�.e&I2J �,�,	"%L�:�.�(+ #4j&?:�4?*e0+/�*e�U,D:�.�7	OG #$�(+/�*e&I2J/�KALE7	$�(+/	4?,�/�*DC�:D@G/�,
 #"j*-:�4?*H032 "%.�(505(+*-:�.�(+ #4�&)"jB�7�,D:�4%(+*�B�/<&%/8r�f)��f�g)]!`a/�,	(�LE/	$�B�/	.�.�$-:�(5.HLE/	4?*� #4?*lF34? #"?*1&%/�4?/VL�:#*1*�"%Y%(5$
032�:�"%O�B�/	46.-:�.�(+ #4 &)"P.�/	BVL?*8&%/1.�$-:�4?*�BV(+*�*�(+ #4�&%/�*'L�:�$-:�B�X	.�$�/�*e&%/9.�²ALE/�r�f)��f�gs&?:�4?*'0+/�*8/�KALE7	$�(+/	4?,�/�*
"%.�(505(+*-:�4�.�0+/HB�7�,D:�4%(+*�B�/[&%/�r�fA��fAgVL�:�$N$-:�L%LE #$�.':�")Kb:�"%.�$�/�*_]���(54?*�(d4? #"?*WLE/	4?*� #4?*N>�"?/e0;:�.�/�,�=%4%(+>�"?/
&%/8$�/�,� #"%@A$�/	B�/	46.�L%$� �&)"%(5$-:�(5.�"%4cO6:�(54S4?/	.N>�"�:�46.�:�")Kh&)"%$�7�/�*N&I2J/�K%7�,	"%.�(+ #4d]

ª 2 (5BVL%0+7	B�/	4�.-:�.�(+ #4�&%/W0;:9.�/�,-=%4%(+>6"?/'L%$�7�*�/	4�.�7�/e&?:�4?*m,�/	.�.�/8*�/�,	.�(+ #4S&?:�4?*u0+/',D:#&)$�/8&I2 "%4S*4²)*�.�X	B�/
Q  #Y)k�/	.�*h$�7	L�:�$�.�(+*S4?7�,�/�*�*�(5.�/ L%$�(54?,	(5L�:�0+/	B�/	46.P&%/ LE #"%@G #(5$c~	.�$�/ ,D:�L�:�Y%0+/j&%/PB� A&)(�Z�/	$S0+/�*�"%L%LE #$�.
&I2J/�K%7�,	"%.�(+ #4�&%/h,�/S*4²)*�.�X	B�/�]v��(�.�/	0�/�*�.V0+/S,D:#*DC�*�/	"%0+/�*�0+/�*[p� #4?,	.�(+ #4%4�:�05(5.�7�*s&%/hBV(+*�/bQ�L%0;:�.</	.<&%/
$�/�,� #4?*�.�$�"?,	.�(+ #4 LM #"%$H032�:�L%LM/	0a&%/VB�7	.�=? �&%/i&)(+*�.-:�46.�/�*9 #46.[Qh~	.�$�/VB� A&)(�Z�7�/�*i�d032J #Y)kl/	.e$�/	L%$�7�*-/	46.-:�46.
032�:�L%LE/	0)&)(+*�.-:�46.�&% #(5.�~	.�$�/�pw$-:�O�B�/	4�.�7�/	4[L%05"?*�(+/	"%$�*�*� #"?*lF3B�/�*�*n:�OG/�*�(54?&%7	LE/	4?&?:�BVB�/	46.a,� #46@G �²G7�*D]6`a/�,	(
4?7�,�/�*�*�(5.�/e032 "%.�(505(+*-:�.�(+ #4c&I2 "%4SB�7�,D:�4%(+*�B�/1&%/'.�²ALM/�rnf)��f�g)]

��"h4%(5@G/D:�"c&)"c*�"%L%LE #$�.�&I2J/�K%7�,	"%.�(+ #4dC%"%4SB�7�,D:�4%(+*�B�/e&%/'B�/�*-*-:�OG/H:�"%.� #B<:�.�(+>�"?/e/�*�.m$�/�>�"%(+*N:yZ?4
&%/e$�/�,�/	@G #(5$'/	.�.�$-:�(5.�/	$'&%/eB<:�4%(+X	$�/H.�$-:�4?*�L�:�$�/	46.�/90+/�*N&)(�{I7	$�/	46.�*�p�$-:�O�B�/	46.�*',� #4?*�.�(5.�"�:�4�.�0+/HB�/�*�*-:�OG/
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ª=<?>A@CBEDGFHDJILKNMOB0P?>E<RQS@0P?>UTVDJQV>UW?<R@C@0<8@CXVY?>0<�M.ZHBC@0<RQS@3>CIOB)[\D]W?ZHQVW?<RMO@C^_ZHQ�Ta` IOQcbdZ	TOYR[_<�IOQO^fegWGDJ@0<RIOB
W?ZHQV>C@C^h@CIgDJQi@3IOQj>CIOMOM.ZHBC@UTa`k<lKLP?WRIO@C^_ZHQ�M.ZHIOBA[\DmMOB0ZHnoBEDJbpbmDJ@C^_ZHQqTa`rDJMOMO[h^_WGDJ@C^_ZHQV>3B0PRMgDJBC@C^_<?>Gs6[\DmB0PGDJ[h^ft
>EDJ@C^_ZHQqTa` IOQV<2MO[\DJ@0<ltvuvZHBCbd<2M6ZHBC@EDJwO[_<pTO<2W?<2bdZ	TOYR[_<os=DJ^hQV>C^�xSIV<2Ta` IOQq<RQV>0<Rb�wO[_<dTa`kZHIO@C^h[_>3Ta`rDJ^_TO<dyz[\D
MOB0ZHnoBEDJbpbmDJ@C^_ZHQ={Tª|<}bdZ	TOYR[_<~<R@�[_<?>�[h^hwOBEDJ^hBC^_<?>!<R@!ZHIO@C^h[_>!DJ^hQV>C^	u�ZHIOBCQO^_>�W?ZHQV>0@C^h@CIV<RQS@!IOQp<RQSF	^hB0ZHQOQV<Rbd<RQS@
DJMOM.<R[_P ±������������� {

� <R@~<RQSF	^hB0ZHQOQV<Rbd<RQS@AD#MOI ~ @CB0<�FHDJ[h^_TOPAMgDJB�[_<ATOPRF�<R[_ZHMOM.<Rbd<RQS@�TO<UTO<RILKzDJMOMO[h^_WGDJ@C^_ZHQV>���noBEDJQVTO<RIOB0>
QgDJ@CIOB0<?>�� � [\D�F�<RB0>C^_ZHQ�B0PRMgDJBC@C^_<3Ta` IOQ�>C^hb�IO[\DJ@0<RIOB�y8PRF�PRQV<Rbd<RQi@0>)TL^_>0WRB0<R@0>�s �d�K���� "! <R@�IOQV<U<lKL@0<RQV>C^_ZHQ
MgDJBEDJ[h[_YR[_<8TLI�[\DJQOnSDJn�< �~�3� s �~�3�   {

�V����� ��� ����� 	���� �����!����� 	=�=���a��� �,¡ � 	��¢�V¡ �J� �£�O¤�¡o� � � � 	����

ª=<#bdZiTOYR[_< ±������������� <?>0@�wgDH>0P3>CIOB~[_<?>�<RQi@C^h@0P?>�>0IO^hFHDJQi@0<?> �
l {~[_<?> �=9 +.-Mf����g[/ xiIO^aB0<RMOB0P?>0<RQS@0<RQi@)[_<?>~W?ZHbpM.Zo>EDJQS@0<?>�TO<U[\DbmDHW0XO^hQV<3F	^hBC@CIV<R[h[_<3>CIOB~[\DHxiIV<R[h[_<3TOZH^h@
>G`k<lKOP?WRIO@0<RB�[�`rDJMOMO[h^_WGDJ@C^_ZHQ=s

� {~[_<?> �,; f6/���	g�/ ZHI8QV¥UIVTO>¦TO<!WGDJ[_WRIO[ixSIO^S>EZHQS@¦WRB0P?P?>¦>CIOB=[_<?> ��9E+d-xf���	g�/ <R@=B0<RMOB0P?>0<RQS@0<RQi@�TO<�bmDJQO^_YRB0<
DJwV>C@CBEDJ^h@0<#IOQNW?ZHQS@0<lKL@0<#TO<#WGDJ[_WRIO[}§¨bdPRbdZH^hB0<os ���� sV<R@0W�©ls

� {~[_<?> 9T]�ª����Z/ �=9 + +[f���7��=>����Z/ XVPRw.<RBCn�P?>3MgDJB3[_<?> �,; f6/����g[/ xSIO^�M.<RBCbd<R@C@0<RQS@TO<pW?ZHQVW?<RF�ZH^hB8TO<?>#DJMLt
MO[h^_WGDJ@C^_ZHQV>AD?F�<?W8TL^ { PRB0<RQS@0>)noBEDJ^hQV>)TO<UnoBEDJQiIO[\DJBC^h@0Po{

� <bdZ	TOYR[_<2M6<RBCbd<R@#DJI�MOB0ZHnoBEDJbpbd<RIOB8Ta`rD?F�ZH^hB8IOQV<�F	^_>C^_ZHQ�>C@CBCIVWR@CIOB0P?<p<R@#DJwV>C@CBEDJ^h@0<pTO<2>0ZHQ�DJMLt
MO[h^_WGDJ@C^_ZHQ«§¨F�ZH^hB � ^hnoIOB0< � { � s�MgDJn�< ��0 ©l{�¬U<�MgDJBz>ED�W?ZHQVW?<RMO@C^_ZHQ�ZHBC^_<RQS@0P?<�ZHwLC<R@Gs�^h[�<?>C@duvDHWR^h[_<Rbd<RQi@
B0<?TOPleVQO^_>0>EDJwO[_<8<R@)<lK	@0<RQV>0^hwO[_<osVW?ZHbpbd<3[_<3bdZHQi@CB0<RQS@)[_<?>�<lKL<RbpMO[_<?>)>CIO^hFHDJQi@0>G{
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�s�6�����Z�0�*� ���"���r§���� ���"�0�0© � <R@C@0<�<lKL@0<RQV>C^_ZHQNM.<RBCbd<R@ADJILKNZHwLC<R@0>AW?ZHbpb8IOQO^_WGDJQS@0>3TLIcbdZiTOYR[_<TO<
wgDH>0<�TO<�n�PRB0<RBm[_<RIOBdMOB0ZHMOB0<NDHWR@C^hF	^h@0Pos�ZHQ ZHwO@C^_<RQS@�DJ^hQV>C^)TO<?>dZHwLC<R@0>mDHWR@C^fuv>dM.ZHIOFHDJQi@m>G`k<lKOP?WRIO@0<RBm<RQ
W?ZHQVWRIOBCB0<RQVW?<�DJI >0<R^hQ Ta` IOQ WR[hIV>C@0<RBG{ � ^�W?<NQ=`k<?>C@m[_<?>]MOB0ZHwO[_YRbd<?>�TO<£B0P?<RQi@CBEDJQVW?<os}[\Dqn�<?>C@C^_ZHQ�TO<£[\D
b8IO[h@C^ft�DHWR@C^hF	^h@0P�Q=`k<RQS@CBEDJ^hQV<�DJIVWRIOQV<#bdZiTL^fegWGDJ@C^_ZHQjTLI£bdZiTOYR[_<3TO<#wgDH>0<o{

�b���A�T¢E�"���p���"���g© � eVQ�TO<�bp^hQO^hbp^_>0<RB�[_<?>�@0<RbpMV>�TO<�W?ZHbpb8IOQO^_WGDJ@C^_ZHQ]TO<?>�DJMOMO[h^_WGDJ@C^_ZHQV>�>�`kP?W0XgDJQOn�<GDJQS@
TO<�QVZHb8wOB0<RILKpbd<?>0>$DJn�<?>�TO<�M6<R@C^h@0<�@EDJ^h[h[_<osHQVZHIV>�MOB0ZHM.Zo>0ZHQV>�IOQpbdP?WGDJQO^_>Cbd<�M.<RBCbd<R@C@EDJQS@�Ta`k<RQSF�Z ² <RB}<RQ
IOQV<�>0<RIO[_<�uvZH^_>�IOQdnoB0ZHIOM.<~TO<�bd<?>0>EDJn�<?>G{ � <~>0<RBCFi^_W?<~<?>0@!<RQS@C^_YRB0<Rbd<RQS@�MgDJBEDJbdPR@CBEDJwO[_<�MgDJB�[�` IO@C^h[h^_>$DJ@0<RIOB
<R@¦>E<!wgDH>0<}>CIOB|IOQ> ² >0@0YRbd<!TO<}WGDJQgDJ[	TO<�W?ZHbpb�IOQO^_WGDJ@C^_ZHQdPR@EDJwO[h^	<RQi@CB0<}TO<RILK8WR[hIV>C@0<RB0>�TO<�[�`rDJMOMO[h^_WGDJ@C^_ZHQ={

��¤����8�8�
	�¢y���K� ���l�����¢��0�K© � <�@CBED?FoDJ^h[�xiIO^8D�u�DJ^h@�[�`kZHwL�<R@cTa` IOQV<qW?ZH[h[\DJw6ZHBEDJ@C^_ZHQ«D?F�<?W Ta`rDJIO@CB0<?>
bd<Rb8wOB0<?>8TLI�MOB0ZJ�<R@ ±������3� ! � DJQ�� ²��G� s6¬3DJ[h[_< ���$# M.ZHBC@0<>0IOBA[�` ^hQi@0<RB�uvD � DJn�<mTO< ±������������� DGF�<?W
� e�� IOQV<}MO[\DJ@0<ltvu�ZHBCbd<�TO<}B0PRMgDJBC@C^h@C^_ZHQdTO<}WEXgDJBCn�<o{ | [L<?>C@�DJ^hQV>C^iM.Zo>0>C^hwO[_<}TO<�MO[\DHW?<RB�IOQQVZHIOF�<GDJIpWR[hIV>C@0<RB
>CIOB�[_<���bd<R^h[h[_<RIOB��#W?ZHbpMOIO@0<RB)TL^_>CM.ZHQO^hwO[_<o{�ª=<3WRBC^h@0YRB0<3TO<3W0XVZH^fK�>0<AwgDH>0<3>CIOB~TL^ { PRB0<RQS@0>)^hQVTL^_WGDJ@0<RIOB0>)TO<
W0XgDJBCn�<3§ ���� sGbdPRbdZH^hB0<osH<RQi@CB0P?<?>  >0ZHBC@C^_<?>GsJW?ZHbpb8IOQO^_WGDJ@C^_ZHQV>�B0P?>E<GDJI,©|DJILKOxSIV<R[_>¦M.<RIOF�<RQS@ ~ @CB0<�D { <?WR@0P?>
TO<?>~M.ZH^_TO>G{

�V����� ��� ��� � 	���¡ � �������_� ���!� � ��� ��� 	|�=���a��� �6¡ ��	 �

� eVQ�TO<mu�DHWR^h[h^h@0<RB2[\Dcbp^_>0<zDJI�M.ZH^hQS@dTa`rDJMOMO[h^_WGDJ@C^_ZHQV> ±������������� s�QVZHIV>uvZHIOBCQO^_>0>0ZHQV>IOQ�bdP?WGD t
QO^_>Cbd<?>�TO<#@CBEDHW?<?>)DJ^hQV>C^|xiI=` IOQ£bdZHQO^h@0<RIOB�noBEDJMOXO^_xiIV<o{

! �T�@�����Z���$�������s¢����T�T�@© � <�> ² >0@0YRbd<~<?>C@�W?ZHbpM.Zo>0P)Ta` IOQV<~wO^hwO[h^_ZH@CXVY?xiIV<ATO<~n�PRQVPRBEDJ@C^_ZHQzTO<�@CBEDHW?<?>
<R@2Ta` IOQ�ZHIO@C^h[�M6<RBCbd<R@C@EDJQi@p[\D£F	^_>CIgDJ[h^_>EDJ@C^_ZHQ�M.Zo>C@CbdZHBC@0<Rb TO<?>�egWEXO^_<RB0>pTO<d@CBEDHW?<?>MOB0ZiTLIO^h@0>2TLIOBEDJQi@
[�`k<lKOP?WRIO@C^_ZHQ�Ta` IOQV<3DJMOMO[h^_WGDJ@C^_ZHQ={�ª|D8n�PRQVPRBEDJ@C^_ZHQ£TO<?>�@CBEDHW?<?>�>0<�u�DJ^h@�MgDJB�>0^hbpMO[_<ADJMOM.<R[6Ta` IOQV<�uvZHQVWR@C^_ZHQ
TO<�[\DdwO^hwO[h^_ZH@CXVY?xiIV< ±������������� { � QV<8u�ZH^_>UW?ZH[h[_<?WR@0P?>3<R@�u¨IV>C^_ZHQOQVP?>#"?s,^h[�>0<RBEDdM.Zo>0>C^hwO[_<Ta`kZHwO@0<RQO^hBUIOQV<
B0<RMOB0P?>0<RQi@EDJ@C^_ZHQnoBEDJMOXO^_xiIV<�TO<?>¦TL^ { PRB0<RQS@0>�PRF�PRQV<Rbd<RQS@0>�>CIOBCF�<RQiIV>�DJI�W?ZHIOB0>�TO<![�`rDJMOMO[h^_WGDJ@C^_ZHQ�§�WRB0PGDJ@C^_ZHQ
Ta`kZHwLC<R@0>Gsg<RQiF�ZH^�TO<8bd<?>0>EDJn�<?>Gs,<R@0W�©l{Kª!`kZHIO@C^h[�TO<#F	^_>CIgDJ[h^_>EDJ@C^_ZHQ�Z { B0<8TO<#MO[hIV>�[\DpM.Zo>0>C^hwO^h[h^h@0P8TO<#eV[h@CB0<RB
[_<?>�PRF�PRQV<Rbd<RQi@0>�>0<R[_ZHQN[_<RIOB�@ ² M6<o{

! �0���r�s�£��¢$�K¢y��¡%��Z¤����0© � Q�ZHIO@C^h[=TO<U>CIO^hFi^aTa`k<lKOP?WRIO@C^_ZHQcDPR@0P3TOPRF�<R[_ZHMOM6PosL^h[.M.<RBCbd<R@�TO<UbmDJQO^_YRB0<
noBEDJMOXO^_xiIV<ATa` ^hQi@0<RBCB0ZHn�<RB~IOQV<ADJMOMO[h^_WGDJ@C^_ZHQ ±������������� <RQzW?ZHIOB0>�Ta`k<lKOP?WRIO@C^_ZHQ�>CIOB�[�`kPR@EDJ@~TO<A>0<?>}TL^ { Plt
B0<RQS@0>UW?ZHbpM.Zo>EDJQS@0>�{ � <R@UZHIO@C^h[�<?>C@)n�PRQVPRBC^_xiIV<2TVDJQV>�[_<�>0<RQV>AZ � @0ZHIO@0<pDJMOMO[h^_WGDJ@C^_ZHQ ±������������� M.<RIO@
D?F�ZH^hBA>0ZHQ�MOB0ZHMOB0<3bdZHQO^h@0<RIOB2§¨[\D[h^_>C@0<#TO<?>�xiIV<?>C@C^_ZHQV>�<?>C@�<RQi@C^_YRB0<Rbd<RQS@AMgDJBEDJbdPR@CBEDJwO[_<�©l{
&('�)+*-,.)�/(0�132%465 798:8�4<;=*>7@?(;<,.ACB�*(D�7.E#)�2F*>4<):0G?(2-/�H.IJA�K>/(2L0M,.A�8�/(,.83/(2%N�*(D:;<2>/O1�2%?M/P79*>2J0JB�;Q4R0M2>/P7�A:IS*>2>0M0(79;T/(2L8�7U/�4=7�0M):;T?(2

1�2F*>,9/M/(;<H.2-/%4<2V1�IJ8�D�7@0(79H.2L2>AW?M/(2%4Q2>0�D�,9/(4<,.H92J0JX
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ª=<?>~WEXVZH^fKz<��a<?WR@CIVP?>�[_ZHB0>�TO<A[\D�W?ZHQVW?<RMO@C^_ZHQ£<R@~TLIzTOPRF�<R[_ZHMOM.<Rbd<RQS@)TO<�[�`k<RQSF	^hB0ZHQOQV<Rbd<RQS@ ±����������
���� ZHQS@�MOI��R@CB0<#FHDJ[h^_TOP?>~MgDJB)[_<3TOPRF�<R[_ZHMOM6<Rbd<RQi@ATO<3TO<RILKNDJMOMO[h^_WGDJ@C^_ZHQV>Gs �.�K���� "! <R@ �~�3�   {

�����������g©«ª¦D]W?ZHQVW?<RMO@C^_ZHQqTO<[\D]F�<RB0>C^_ZHQ�B0PRMgDJBC@C^_<pTO< �.�0���� r! D]W?Z��vQVWR^_TOPdD?F�<?W2[\DzW?ZHQVW?<RMO@C^_ZHQ TLI
bdZ	TOYR[_<�TO< ±������������� { � <R@C@0<~W?ZH[h[\DJw.ZHBEDJ@C^_ZHQmD�M6<RBCbp^_>�TO<�@0<?>C@0<RB�<R@�TO<}uvDJ^hB0<�PRF�ZH[hIV<RB!TO<�bmDJQO^_YRB0<�TL^ft
B0<?WR@0<�[_<?>�W0XVZH^fKp<��.<?WR@CIVP?>�{ �d�K���� "! DAPRnSDJ[_<Rbd<RQi@�W?ZHQV>C@C^h@CIVP�IOQV<�MO[\DJ@0<ltvu�ZHBCbd<~TO<�@0<?>C@�M.ZHIOB�TL^ �.PRB0<RQi@0<?>
<lKL@0<RQV>C^_ZHQV>3TO< ±������������� W?ZHbpbd<[�`kP?xiIO^h[h^hwOBEDJn�<pTO<WEXgDJBCn�<2ZHIj[\DzTOPleVQO^h@C^_ZHQqTa`kZHM.PRBEDJ@C^_ZHQV>3W?ZH[h[_<?Wlt
@C^hF�<?>xSIO^}D�QVZH@EDJbpbd<RQS@2M6<RBCbp^_>�TO<dbd<R@C@CB0<]<RQ MO[\DHW?<dIOQ bdP?WGDJQO^_>Cbd<]TO<mTOPR@0<?WR@C^_ZHQ�TO<mMOB0ZHMOBC^_PR@0P?>
>C@EDJwO[_<?>G{

!#"$" ¥0¥�© ª!` IO@C^h[h^_>EDJ@C^_ZHQ�TO< ±������������� <RQ£@EDJQS@AxSIV<�>CIOMOM6ZHBC@�Ta`k<lKLP?WRIO@C^_ZHQ�TO< �~�3�   DdQVZH@EDJb2t
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