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Äk�PÒfÅF�òÀ%uOÇ'Óylm�IÃmÅF� �¤À3u(ÇtÓæÄyÀÖÃmå��]ÅF�×Ä8�æÓoÒÔÓæÄÆîPÅ Á�À¤Ã"�æÅ�Õ'ÂkÒ�>tÃmÅ�Ã×îIå'Ç'ÓíÄòÅPÄ"� ÀjÒfÀ¤ÇtìÖÀ¤Ó��mÅµÃ×îIÁ�ÀÖÃ×ÄÆÓíÄÆÓæÂkÕ�å'ÅF�
ÁKÂkÓoÕdÄk�6å�� Â:>��×ÅIÃ|ì¤ÀXÄÆÓoÂ¤Õ�KXÐ#ÕµÁ�À¤Ã×ÄmÓoØPÇ��oÓæÅIÃ�2F�oÅF�GÀ%uOÇ'Óylm�IÃ×Å��8Á'ÃmÂ%l�Â¤Õ'å��8ÅPÄ��æÅ��4l�ÂkÃ×ÒjÀÖÄmÓoÂkÕ'�vÁQÅPÇµÁKÅIÃmÒÔî^À3>��oÅF�
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ÄÆÃmÀ¤Õ��×ÓæÄÆÂ¤ÓoÃmÅ32kå'ÂkÕdÄQ�oÅW�.-r�|Äk�PÒfÅ�À¤ØPÄmÇ'Å��KÀ Á'ÇjØPÂkÕ��×ÅIÃ×ì¤ÅIÃ`� ÀòÒfîPÒfÂ¤ÓoÃmÅ�/\i�ÅPÇ�pIÓ��4&Z(:(��:6�KtD6À�ÒÔîIØPÂkÕ'Õ�ÀÖÓ,�|ä
�ÆÀÖÕ'ØIÅ å'Å7�0� �t-(å'ÃmÂ(å'-(Õ�À¤ÒÔÓ,�×ÒfÅ�Ãmî�B¤ÓoÂkÕ�À3�QÕ'Å ÁKÅIÃ×ÒfÅ�Ä�ØIÅPÁQÅPÕ'å�À¤ÕdÄ�Á�À%�eå'Åòå'î�ÄÆÅPÃmÒÔÓoÕ'ÅPÃ?�mÓ��æÅ7�s-��×Ä��IÒÔÅ
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å�� À¤Õ�À%�y-��mÅIÃ��oÀ�ÃmîPÁQÂ¤Õ��mÅx�t-(å'ÃmÂ(å'-(Õ�À¤ÒÔÓ,uOÇ'Å/ÀÖÇ+ÑxÁKÅIÃ|ÄÆÇ'Ãs>�ÀÖÄÆÓæÂkÕ���uOÇ�� Ó,����ÅIÕ'BkÅIÕ'åtÃmÅIÕdÄ�K#Ð#Õ�Á�ÀÖÃ×ÄÆÓæØIÇ+ä
�oÓæÅIÃF2:� À å'îPÄmÅIÃ×ÒfÓæÕ�ÀÖÄÆÓæÂkÕDå'Å��cîIØO�tÅ��,�æÅ��bå'Å�ÄmÅIÒÔÁ��cØ^À¤ÃmÀ¤ØPÄmîIÃmÓ��×ÄmÓ,uOÇ'Å��cå'Å�å'Ó,�s�mÓæÁ�ÀÖÄÆÓæÂkÕDå'Å�ØIÅ��bÁQÅPÃ×ÄmÇ'Ã�>�ÀYä
ÄÆÓæÂkÕ���å'ÂkÓæÄ�ÁQÅPÃmÒÔÅPÄ×ÄÆÃmÅ�å'ÅAdtÑ+ÅPÃ7��� ÓoÕdÄÆÅPÃ×ìÖÀ%�,�æÅ å'ÅµÄÆÅPÒfÁ'�"�mÇ'ÃN�oÅ�uOÇ'ÅF� �æÅ��]îPØIÂkÇ��æÅIÒÔÅIÕdÄk��å'ÅPì(ÃmÂ¤ÕOÄ �PÄÆÃ×Å
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�×ÅIÇtÃmÅ���å'Çx1n�oÓæÂÖä �]Ç�ÀÖÄmÅIÃ×Õ�À¤ÓoÃ×ÅGuOÇ'ÓQÂ¤ÕOÄ�ØIÂkÕtå'Ç'ÓæÄ�À¤Ç+Ñ �%BkÅF�HB:�oÀ¤ØIÓoÀ¤ÓoÃ×Å��0Å�Ä�å�� À¤ÇtÄmÃmÅ]Á�ÀÖÃ×ÄH�A��� îPì¤Â:�oÇtÄmÓoÂkÕ
BkîPÂkÒfÂ¤ÃmÁ��'Â%�oÂ:BkÓ�uOÇ'Å�ÃmîPØIÅPÕOÄmÅ�åtÇ=>�À%�s�mÓæÕ�2tuOÇ'Ó��oÇ'Ó'ØPÂkÕ'lm�PÃmÅ��oÅ��0ÄmÃÆÀ¤ÓíÄk�0Å��s�mÅPÕOÄmÓoÅF�,�cå'ÅW�mÂkÕfÃmÅ��æÓoÅClWÀÖØPÄÆÇtÅ���K
DvÅ���l�ÂkÃ��IÀ%BkÅ���Á�À%�æîIÂ(Ø��æÓoÒfÀÖÄÆÓ�u(ÇtÅ���Å�Ä�Á�À3�oîIÂ%BkîIÂkÒÔÂkÃ×Á��'Â:�æÂ:BkÓ,uOÇ'ÅF�?��� À¤Á'Á'�oÓ,uOÇ'ÅPÕdÄ]À¤Ç(Ñ�ØPÂkÕ'å'ÓíÄÆÓæÂkÕ���À¤Ç+Ñ
�oÓæÒfÓíÄÆÅF�_å'Ç=�.-��×Äk�PÒfÅh�t-+åtÃmÂ(å'-(Õ�À¤ÒÔÓ,uOÇ'Å%KrDn� À3�æÄÆÅPÃmÕ�ÀÖÕ'ØIÅ�å�� îIÁ'Ó��mÂ(å'Å��QB:� ÀÖØIÓ ÀÖÓoÃmÅF�0ÅPÄbÓoÕdÄÆÅPÃ�B:�oÀ¤ØIÓoÀ¤ÓoÃ×Å����×Å
ÄÆÃmÀ¤å'Ç'ÓíÄeÁ�À¤Ã�Ç'ÕtÅµÀ%�íÄÆîPÃÆÀÖÄmÓoÂkÕèåtÅ<�oÀ�ÃmÅIØO�'À¤Ã�BkÅ32>ÅIÕ�Á'À¤Ã×ÄmÓoØIÇ'�oÓoÅPÃH�æÂkÃ��G�oÀDÒÔÓ,�×ÅòÅIÕUÁ�� ÀÖØIÅ å�� Ç'ÕNÁKÅIÃsBkî��æÓíä
�mÂ%��K3D6ÅF�_ìÖÀ¤ÃmÓoÀÖÄÆÓæÂkÕ��6ÅIÇ��|ÄyÀÖÄmÓ,uOÇ'ÅF�0ØIÂkÕ'ØPÂkÒÔÓæÄyÀÖÕOÄmÅ��_ÓæÕ ��Ç'ÅPÕdÄn�mÇ'Ã �oÅ�ÕtÓæìkÅIÀ¤Ç å'Å?>'À%�mÅ3KtDvÅ��0îPì¤îIÕ'ÅPÒfÅPÕdÄk�
BkîPÂ+å'-(Õ�ÀÖÒfÓ�u(ÇtÅ���2tØ%� Å��×Ä|äP�Xä å'ÓoÃ×Å"�oÅN�mÂkÇ����Pì¤ÅIÒÔÅIÕdÄWBkîIÕtîIÃÆÀ3�oÓ,�×î]å'Ç+>�À%�s�mÓæÕUÅ�ÄW��� ÓoÕ'ØPÓ,�×ÓoÂkÕfå'Ç/Ãmî��×Å^À¤Ç��t-dä
å'Ã×Â:BkÃÆÀÖÁ��'Ó,uOÇ'Å32~�×ÂkÕdÄ<uOÇ�ÀÖÕOÄ��èÅPÇ+ÑSÃ×Å��mÁKÂkÕ��mÀ%>��æÅ��òå�� Ç'Õ'ÅDÒÔÂ+å'Óyd�Ø^ÀXÄÆÓoÂ¤ÕNå'ÅF� ØIÂ¤ÄmÅ��òå'Å å'ÃmÀ¤ÓoÕ'À%BkÅ�Å�Ä
å�� Ç'Õ�å'îPÁ�� ÀÖØIÅIÒÔÅIÕdÄhå'Å�� pIÂkÕtÅ��GåtÅ�ÃmÅPØO��À¤ÃsBkÅbÅ�Ä_å�� Å�Ñ+ÇtÄmÂkÓoÃ×ÅbåtÅ��_À3u(ÇtÓ�lm�IÃ×Å��FK:;òÃÆÀ¤åtÓoÅIÕdÄ��I�t-(å'ÃmÀ¤Ç��oÓ�uOÇ'Å��F2
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Variations d’EXCENTRICITE de l’orbite terrestre
Périodes de 413 et 100 ka

Période de 41 ka

Composition des trois signaux

Age (ka)

Périodes de 23 et 19 ka

Variations de l’OBLIQUITE de l’axe de rotation

PRECESSION de l’axe de rotation
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å'ÅF�cìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ��0ÅPÕjØPÂkÕ��mîFuOÇ'ÅIÕ'ØPÅ"�mÇtÃH�oÅF�#îIØIÂ¤Ç��oÅPÒfÅPÕOÄ��`�×ÂkÇtÄmÅIÃmÃmÀ¤ÓoÕ'�bÕ�� Å��|Ä�åtÓ,�mÁKÂkÕ'Ó�>��oÅW� ØIÅ��×ÂkÇ'Ãf�×Ç'Ã
å'Å]ÄmÅ��,�æÅ���îPØO�'Å����oÅF��å'Å�ÄÆÅPÒfÁ'��ÅPÄeÕ'ÂkÇ'��Ä �¤ØO�'ÅPÃmÂkÕ'��å�� ÀÖÁ'ÁQÂ¤Ã×ÄÆÅPÃW��ØIÅ7�×Çv�×ÅPÄeå'ÅF�eî��oîPÒfÅPÕdÄk��Õ'Â¤ÇtìkÅIÀ¤Ç+Ñ�K
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Activité (%)
14
C

Ages “pistons” (années)

Bassin hongrois

T 
(°

C
)

0 5000 10000 15000 20000 25000 30000 35000
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J �LKNM��rK ��� ã�ÂkÇ'Ã�>KÅcÁ�À%�oîPÂ+ØF�oÓæÒjÀÖÄmÓ,uOÇ'Å8ÃmÅPØIÂkÕ��|ÄÆÃ×Ç'ÓæÄmÅH��Á�À¤Ã|ÄÆÓæÃvå'Å��8Á�À%�æîIÂ¤ÄmÅIÒÔÁ'îIÃmÀÖÄÆÇ'Ã×Å��6å'Å#ÃmÅPØO��À¤ÃsBkÅ
å'ÅF��Å^À¤Ç+Ñ�/\�72+ÅIÕ � ãG6bÓ,�s�mÇ'ÅF��å'Å"��� À%>KÂkÕ'å�ÀÖÕ'ØIÅ�å'Å��GBdÀ3p]ÃÆÀ¤Ã×Å���å'À¤Õ��?�æÅ"}�À%�s�mÓæÕèÁ�À¤Ã×Ó,�mÓæÅIÕ�KrD6À�ØIÂkÇtÃ�>KÅ
Å��|Ä�ØIÂkÒÔÁ�À¤Ã×îIÅ À^ìkÅPØ�ØPÅ��,�æÅ���î�ÄyÀ%>��æÓoÅF��ÁQÂ¤Ç'ÃG��� À%uOÇ'Ó�lm�PÃmÅ]åtÅ��0� gh�,>'ÓæÅIÕ /\10Ó,�jÅ�Ä�À%��K�&Z(:( �'2t¿�ÀÖÂkÇ��æÄ"&Z(:(:(t6
ÅPÄ��æÅ8}�À%���×ÓoÕ+�'ÂkÕ'BkÃmÂkÓ���/�*(ÄmÇtÄÆÅ Å�Ä"*(ÂkÕ'ÕdÄyÀ%B+&Z( �:(t6CK�*+ÂkÇ'Ã×ØIÅ 	�j�Å��bÂkÕ'ØO� / � 	
	
	t6�K
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��� ��� � 2�.0$' 1._)+ |a#��&�	��u�� "!#
v.c� }~.0$' 1�
�]ÇtÄÆÃ×Å�Ç'Õ'Å�ÒÔÂ(å'Ç�� ÀXÄÆÓoÂ¤Õ�å'ÅH��� ÓoÕ'd��íÄÆÃmÀÖÄÆÓæÂkÕ�2)�0� Ç'Õµå'Å��_Å	
WÅ�Äk�n�æÅ��GÁ'�oÇ��hÁ'ÃmÂkÕtÂkÕ'ØIîF�0å'Å?�oÀh�mÇtØIØIÅF���×ÓoÂkÕ

å'ÅF�`�|ÄyÀ¤å'ÅF�HB:�oÀ¤ØIÓoÀ¤ÓoÃ×Å��_Å�Ä�ÓæÕdÄÆÅIÃsB:� ÀÖØIÓ ÀÖÓoÃmÅF���mÇtÃ`�æÅ��#Å^À¤Ç(Ñ=�×ÂkÇtÄmÅIÃmÃmÀ¤ÓoÕtÅ��cÅ��×ÄbÃmÅF� ÀÖÄmÓ�lQÀ¤Ç+ÑDìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ'�0å'Ç
Õ'ÓíìkÅ^ÀÖÇµå'Å`� ÀeÒfÅPÃIuOÇ'Ó(ÅIÕ�ÃmîF�mÇ��íÄÆÅIÕdÄ�K%DvÅ�� ��À¤Ç��s�mÅF�GÅPÄ >�À¤Ó����mÅF�hÃ×îIÁ'î�ÄÆîPÅ��_å'ÅbØIÅcÕ'Óæì¤Å^À¤ÇµÅIÕdÄÆÃmÀ�� Õ'ÅPÕdÄGå'ÅF�
ìÖÀ¤ÃmÓoÀÖÄÆÓæÂkÕ��_ØPÂkÕdÄÆÓæÕ(ÇtÅ��cå'ÅW� ÀòÁQÂ%�mÓæÄmÓoÂkÕ åtÅ��Q�oÓ,B¤Õ'Å��_åtÅ�Ã×ÓæìÖÀ%BkÅ32kå�� Â"!fÇtÕ'ÅeÒfÂ(å'Ó�d'Ø^ÀÖÄmÓoÂkÕ�åtÅ��QBkÃÆÀ¤åtÓoÅIÕdÄ��
�t-(å'ÃÆÀ¤Ç'�oÓ,uOÇ'ÅF�eÅPÄ�å'Å8� À��|ÄÆÃmÇtØPÄÆÇtÃmÅ�å'Å���îIØPÂkÇ��oÅPÒfÅPÕdÄk�W�mÂkÇ+ÄÆÅIÃ×ÃÆÀ¤ÓæÕ���K
�%± �v± �%± � çè¹(ðkÝKËhÞ�ÌAÉXïhð¤ÌY¶�ÝKË�à6¹(ÞD½t»'ÉX¶M»+ÌY¶MÝKË8Þ�ÉY¹+·�»tÌY¶@½K¹(Þ àhï Ë8¶�½K¹O»�ï Í�»tÉÖ¶MË

DvÅ�� ��Ç'Ø�ÄÆÇ�ÀÖÄmÓoÂkÕ'��å'Ç�Õ'Óæì¤Å^À¤Ç�ÒfÀ¤ÃmÓæÕ��mÂ¤ÕOÄÔÁ'Ã×ÓoÕ'ØPÓoÁ�À3�oÅIÒÔÅIÕdÄA� ÀJ�×ÂkÒfÒÔÅèå'ÅèìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ'�µÅIÇ'�×ÄyÀYä
ÄÆÓ�uOÇ'Å��F2tå'Ç'ÅF��À¤Çx�|ÄÆÂ(ØO�ÖÀ3BkÅ �Öåtî��×ÄmÂ+ØO�XÀ%B¤Å]å�� ÓoÒÔÁQÂkÃ|ÄyÀ¤ÕdÄmÅ��HuOÇ�ÀÖÕOÄmÓæÄmî���å�� Å^ÀÖÇ¼å�À¤Õ��?�oÀ�ØPÃs-kÂ%�mÁ����PÃmÅ ÅPÄ?�
� À¼å'Ó�� ÀÖÄÆÀÖÄÆÓæÂkÕNÄ��'ÅIÃ×ÒfÓ�uOÇ'Å%2vå'Å ìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ��NB:� À¤ØPÓoÂÖä�ÅPÄ��t-(å'ÃmÂÖä Ó,�×Â:�×ÄÆÀ%�mÓ�u(ÇtÅ���26Ã×Å��oÓæîIÅF�8���0� À��×Ç'�×ÄÆÅPÒfÅPÕdÄ
å'ÅE�oÀJ�mÇtÃslMÀ¤ØPÅ¼å'ÅE� À �hÅPÃmÃmÅ+� � ÀJ�×Ç'ÃmØO��ÀÖÃ�BkÅ¼å'ÅF� Ø^À%�æÂ¤ÄmÄmÅ���B%� À¤ØPÓ À¤ÓæÃmÅ�� Å�Ä � � À�Ã×ÅIå'Ó��×ÄmÃmÓ,>tÇtÄÆÓæÂkÕ�å'ÅF�
ÒfÀ%���×Å��]å�� Å^ÀÖÇ+Ñ�ÅPÕOÄmÃmÅ��×Ç'ÃslMÀ¤ØPÅ��òØPÂkÕdÄÆÓoÕtÅIÕdÄyÀ%�æÅ��]Å�ÄòÂ(ØIî^ÀÖÕ'Ó,uOÇ'ÅF��2WÅ�Äòå'ÅµìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ'�h�æÓoîIÅF�"�E�0� ÀÖÄ×ÄÆÃmÀ¤Ø�ä
ÄÆÓæÂkÕ�BkÃmÀ^ì+ÓíÄyÀÖÄmÓoÂkÕtÕ'Å����oÅ#å'Å��0Â(ØIîIÀ¤Õ��0Á�ÀÖÃ��oÅF��� À¤ÃsBkÅ��hØ^À%�æÂ¤ÄmÄmÅ��_åtÅ?B:� ÀÖØIÅ�Â¤Ç ÅIÕ'ØPÂkÃmÅW�]å'ÅF�0ÒfÂ¤ÇtìkÅPÒfÅPÕOÄ��
ÄÆÅPØPÄmÂkÕ'Ó,uOÇ'ÅF�0ìkÅIÃ|ÄÆÓæØ^À¤Ç+ÑDÀ¤ÇtÄÆÃ×Å��fuOÇ�� Ó,�mÂ%�×ÄyÀ3�mÓ,uOÇ'ÅF��K�DvÅ��#ÅIÕtÃmÅ�B¤Ó,�×ÄmÃmÅPÒfÅPÕOÄ��#å'ÇfÕtÓæìkÅIÀ¤ÇDÒjÀÖÃmÓoÕ åtÓ 
��IÃmÅPÕdÄ
À¤ÓæÕ��mÓ�ØIÂkÕ��×Óoå'îPÃÆÀ%>'�oÅIÒÔÅIÕdÄx�×Ç'ÓæìÖÀ¤ÕdÄx�æÅIÇ'Ã=�oÂ(Ø^À%�æÓ,�ÆÀXÄÆÓoÂ¤Õ B¤îIÂ:BkÃmÀ¤Á��'Ó�uOÇ'Å%KHo>Â¤Ã×ÄÆÅPÒfÅPÕdÄ¼ÓoÕ �'Ç'ÅIÕ'ØPî��¼Á�ÀÖÃ
� ÀNå'îFl�ÂkÃ×ÒjÀXÄÆÓoÂ¤Õrì(Ó,�×ØIÂÖä î��oÀ%�×ÄmÓ,uOÇ'Åèå'ÇxØPÂkÕdÄÆÓæÕ'ÅIÕdÄ ��Á'Ã×Â^ÑtÓæÒfÓíÄÆîÔå'Å�� ØIÀ%�oÂÖÄmÄÆÅF��28Ó,���µå'Å�ì+ÓæÅIÕ'ÕtÅIÕdÄDÁ��oÇ'�
ÃmÅPÁ'ÃmîF�mÅPÕOÄÆÀÖÄÆÓylm�jå'Å���� À¤Á'ÁKÂkÃ|ÄjÀÖå'å'ÓæÄmÓoÂkÕtÕ'Å���å~� ÅIÀ¤Ç�å�À¤Õ'�9�æÅ��	>�À%���×ÓoÕ��ÔÂ(ØIî^ÀÖÕ'Ó,uOÇ'ÅF�E�SÒfÅF�mÇ'Ã×ÅJuOÇ�� Ó,�,�
��� î��æÂkÓ,B¤Õ'ÅIÕdÄeå'Å ØIÅF�,�æÅ��|ä ØIÓ0K

Dn� À¤Õ'À%��-��mÅ�å'ÅF�H�mîFuOÇ'ÅIÕ'ØPÅ���å'Å�å'îPÁ �¤Äk�bÁQÅPÃmÒÔÅPÄbå�� î�� À3>QÂkÃ×ÅIÃ#å'ÅF��ØIÂ¤Ç'Ã�>KÅ��cå�� îPìkÂ%�oÇtÄmÓoÂkÕÔå'ÇèÕ'ÓíìkÅIÀ¤Ç
ÒfÀ¤ÃmÓæÕDÀ¤ÇfØPÂkÇ'Ãs�cåtÅ��#ÄÆÅIÒÔÁ��fBkîPÂ:�oÂ:B¤Ó,uOÇ'Å��FKtj�ÅF��ØO��À¤Ã|ÄÆÅF�bå'Å�ìÖÀ¤Ã×Ó ÀÖÄmÓoÂkÕ�� B:�oÂ:>'À%�oÅF��2¤Ã×ÅIØPÂkÕ��×ÄmÃmÇ'ÓíÄÆÅF�bÁ�ÀÖÃ
��À3uèÅPÄ�À%�0K4/.&)( �t#:6�Å�Äh; Ã×ÅIÅIÕ'�oÅIÅ Å�Ä"!UÂ+ÂkÃ×Å	/.&Z( � �t6bÅPÕ�ÃmÅ�ÄÆÃmÀ¤ØIÅPÕOÄ��oÀ�ØO�'ÃmÂkÕtÂ:�oÂ:B¤ÓoÅ /_d�BkÇ'Ã×Å ��K �w6�K

DvÅ��¼Ø��æÓoÒfÀÖÄk�fÁ��oÇ'�èØO��À¤Ç'å'�UåtÇ 1f�æÓoÂ(Ø��PÕ'Å%2bÁ'ÃmîPØIîIå'À¤ÕdÄ �oÀ�ØIÃ×ÂkÓ,�s�ÆÀ¤ÕtØIÅ�å'ÅF�¼Ø^À%�æÂ¤ÄmÄmÅ��EB:�oÀ¤ØIÓoÀ¤ÓoÃ×Å��
å'Å7�0� �'îPÒfÓ��mÁ��'�IÃmÅ"i�ÂkÃ×å�2��mÂ¤ÕOÄWB¤îIÕ'îPÃÆÀ%�æÅIÒÔÅIÕdÄeØ^À¤ÃmÀ¤ØPÄmîIÃ×Ó,�mîF��Á�À¤Ã�å'ÅF��ÄÆÃÆÀÖÕ���BkÃ×Å��s�mÓoÂ¤Õ���ÒjÀÖÃmÓoÕtÅ��8/ ��À%u
ÅPÄhÀ%�0K:&Z( �:#r2Zj�Â �W�mÅ�ÄmÄGÅPÄGã�ÃmÂkÕtÓoÕ &Z(:(
	:6C2^å�� ÂkÃ×Ó,BkÓæÕ'Å0Á'ÃmÂ%>�À%>��æÅIÒÔÅIÕdÄMB:� ÀÖØIÓoÂXä"ÅIÇ'�×ÄyÀXÄÆÓ,uOÇ'Å3K)Dn� À¤ÒfÁ'�oÓæÄmÇ'å'Å
À%>��×Â:�oÇtÅ�å'Åh� À�ÃmÅIÒÔÂkÕdÄÆîPÅ�åtÇèÕ'Óæì¤Å^À¤ÇjÒjÀ¤Ã×ÓoÕÔÅ��|Ä�ØIÅPÁQÅPÕ'å�À¤ÕdÄ�åtî�>�ÀÖÄ×ÄÆÇ'Å�ÅPÄ�å'Ó,�×ØIÇtÄmîIÅ�ÕtÂ¤ÄyÀ¤ÒÔÒÔÅIÕdÄcÅIÕ
ÄÆÅPÃmÒÔÅ�åtÅ�å'-(Õ�ÀÖÒfÓ�u(ÇtÅ�å'Åh� ÀòØ^À3�oÂ¤Ä×ÄÆÅ�g�ÕdÄyÀ¤Ã×ØPÄmÓ,uOÇ'ÅA/ ��Å�>�>èÅ�Ä ��À¤Ã �bÂ(Â+å &Z(:('&:2w@òÅPÕ'Õ'ÅPÄ×Ä�Å�Ä ��Â+å'ÅF�,�
&Z(:( �'2v}�À¤Ã×Ä�� 	
	r&�6CK ��À%u ÅPÄ0À3��Kr/.&Z( �t#:6%ÂkÕdÄ_ÅF�×ÄÆÓæÒfîcÇ'Õ'ÅbÁQÂ%�mÓæÄmÓoÂkÕ�ÃmÅF� ÀÖÄmÓæì¤Åbå'Ç�Õ'Óæì¤Å^À¤ÇµÒjÀ¤Ã×ÓoÕ?�×Ç���uOÇ�� �
$
	µÒ À¤Ç+ä å'Å��s�mÇ���åtÇèÕ'Óæì¤Å^À¤Ç/ÀÖØPÄÆÇtÅ���2���� À¤ÒÔÁ��oÅPÇ'Ãcå'Å]ØIÅ�ÄmÄmÅ]ÃmÅPÒfÂkÕdÄmîIÅ]î�ÄyÀ¤ÕdÄ�ØPÂkÕdÄÆÅF�×ÄÆîPÅ Á�À¤Ã�å~� À¤Ç+ÄÆÃmÅF�
À¤ÇtÄmÅIÇ'Ãs�?/0; Ã×ÅIÅPÕ��oÅPÅbÅ�Än!NÂ(ÂkÃ×Å�&)( � �t6�2Zu(ÇtÓ(î�ìÖÀ%�oÇ'ÅPÕdÄGÇ'ÕtÅbÃ×ÅIÒÔÂkÕdÄÆîIÅcÒfÀXÑ+ÓoÒ�Ç'Ò å'Å � �
�eÒ�/0@òÅPÕ'Õ'ÅPÄ×Ä
ÅPÄ ��Â+å'ÅF�,�r&Z(:(
�t6�K�!�À%��BkÃmî ��� îPì(Óoå'ÅPÕ'ØIÅ#å�� Ç'Õ'Å#Ã×îIå'Ç'Ø�ÄÆÓæÂkÕ<B¤îIÕ'îPÃÆÀ%�æÅ0å'Å��vìkÂ%�oÇ'ÒÔÅ��4B:�oÀ¤ØIÓoÀ¤ÓoÃ×Å��F2F�æÅ��M� À¤ÃsBkÅ��
À¤ÒÔÁ��oÓíÄÆÇ'åtÅ���å'ÅF�eÁ'ÓoØF��å'Å7>�À%�eÕ'ÓíìkÅ^ÀÖÇ+Ñ/ÒfÀ¤ÃmÓæÕ��7/ ��À%uèÅ�Ä�À%��K�&Z( �t#%6bÅPÄ��oÅF��ÅIÕ'Ã×ÓoØO�'Ó����×ÅIÒÔÅIÕdÄk�eÅIÕ ���C�
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Niveau de la mer (m)
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MIOCENE

J �LKNM �rK � � ã�ÂkÇtÃ�>KÅ��]ÅPÇ��×ÄÆÀÖÄÆÓ�u(ÇtÅ��"B:�æÂ:>�À%�æÅ���å'Ç !NÓæÂ+ØF�IÕ'Å��=��� À¤ØPÄmÇ'Å��02��mÅ��æÂkÕ ;òÃmÅPÅIÕ��æÅIÅµÅ�Ä8!NÂ(ÂkÃ×Å
/.&)( � �t6�K`DvÅF�èì¤ÀÖÃmÓ ÀXÄÆÓoÂ¤Õ��Då'Ç Õ'Óæì¤Å^À¤Ç�å'Å � À�ÒfÅPÃ=�mÂ¤ÕOÄèÅ�Ñ+Á'ÃmÓæÒfîPÅ��fÁ�À¤ÃèÃmÀ¤Á'ÁKÂkÃ×ÄèÀ¤Ç�Õ'ÓíìkÅ^ÀÖÇ�pIîIÃ×Â
À¤Ø�ÄÆÇ'ÅF��K
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/�*���À¤ØO�w�oÅ�ÄÆÂkÕ Å�ÄcÀ%��Kw&Z(:(
�:6hÀ¤Ç 1n�æÓoÂ(Ø��IÕtÅ�ÓoÕrl�îIÃmÓæÅIÇ'Ã �mÇ�B%B:�IÃ×ÅIÕdÄ#å'Å��0Á'��À%�mÅF�#å�� Å�Ñ(ÄÆÅIÕ'�mÓoÂ¤ÕÔåtÅ?� À�ØIÀ%�oÂÖÄmÄÆÅ
g�ÕdÄÆÀ¤ÃmØ�ÄÆÓ,uOÇ'Å9/\}�À¤Ã×Ä�� 	
	'&�6�K

DvÅ��èÅPÕ'ÃmÅFBkÓ,�|ÄÆÃmÅPÒfÅPÕdÄk�jØPÂkÕdÄÆÓæÕ(Ç'�èå'Å��ÔìÖÀ¤ÃmÓoÀÖÄÆÓæÂkÕ��Då'Ç�Õ'ÓíìkÅIÀ¤Ç�ÒfÀ¤ÃmÓæÕ �æÂkÃ��Ôå'Å��jØF-(Ø��æÅ��EuOÇ�ÀÖÄmÅIÃ1ä
Õ�À¤ÓæÃmÅF�9�×ÅJ�oÓæÒfÓíÄÆÅPÕOÄ�BkîIÕ'îPÃÆÀ%�æÅIÒÔÅIÕdÄx� � ÀrÁQîPÃmÓæÂ+å'Å+�×Ç'ØIØPîIå�À¤ÕdÄ/ÀÖÇ�j�ÅIÃ×Õ'ÓoÅPÃE!NÀXÑ+ÓoÒ�Ç'Ò ;7� ÀÖØIÓ ÀÖÓoÃmÅ3K
j�ÅF�òØIÂkÇ'Ãs>QÅF�]å'î�ÄyÀ¤Ó��,�oîPÅ���ÂkÕdÄòîPÄmî�ÃmÅPØIÂkÕ'�×ÄÆÃ×Ç'ÓæÄmÅ��7�fÁ�À¤Ã×ÄmÓoÃ�å'Å��0� î�ÄÆÇ'å'Åµå'Å��]ØPÂkÃÆÀÖÇ+Ñ�å'À¤Õ��"�0� �,�oÅ å'Å��oÀ
}�À¤Ãs>�À¤å'Å�/0o>À¤ÓoÃs>�À¤Õ��w�E&)( �:('2 }�À¤Ã×å�Å�ÄDÀ%�0K`&Z(%(
	kÀ'2 >�6C2 uOÇ'Ó?�mÇ'B:B:�IÃ×ÅIÕdÄDÇ'Õ'Å¼åtîIÁ'Ã×Å����×ÓoÂkÕ�å'Ç�Õ'ÓíìkÅIÀ¤Ç
ÒfÀ¤ÃmÓæÕéå�� ÅIÕdì(ÓoÃmÂ¤Õ & � 	�Ò À¤Ç j7! ;�2��×Ç'Óæì(ÓoÅ¼å~� Ç'ÕtÅ¼ÃmÅIÒÔÂkÕdÄÆîPÅ/ÃÆÀ¤Á'Óæå'Å¼À¤Ç�å'îF>'ÇtÄÔå'Åx�0� ��Â:�oÂ(Ø��PÕ'Å%K
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Température
5,00

4,80

4,00

3,60

2,60

2,90

2,40

1,77

1,50

0,95

0,13
0,02
0,01

TG22
TG20

104

82

70

14

6

2

TG5

4,5 2,53,55,5

18O (‰)

ODP 659 CW

P2

P4

P3

P5

41 ka

100 ka

P1

CTRL - 10 ka

DMG - 90 ka

Pliocène
moyen
chaud

Pergélisol - 55 ka

+0 m

-120 m

+20 m

-70 m

+25 m

+35 m

+40 m

+35 m

+25 m

simulations
climatiques

LMDz

paliers
climatiques

variations
eustatiques
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Conditions aux limites

Etat initial atmosphérique Validation

Sorties du modèle

paramètres orbitaux, rayonnement
solaire incident, CO atmosphérique,

orographie,

températures de surface de la mer (SSTs)
et extension de la glace de mer (SIE)

2

albédo, rugosité,
répartition terre/océan/calotte,

évolution temporelle de variables
météorologiques : précipitations,
températures, humidité, vent, flux

d’énergie, etc.

MCGA
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Paléogène

Néogène

Te
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C4

C3

C2
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Mbk
U3b
F2c
D1
Dac
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L1
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T1
T0
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Kimméridgien
Lusitanien

Muschelkalk

Albien

Craie

Rhétien

Tertiaire

Argiles du Gault

Portlandien

Néocomien

Callovo-Oxfordien

Toarcien

Lias inférieur

Dogger

Keuper

Buntsandstein

Aptien

���	�
���	�

Argile Sable Carbonates Aquifères

Oligocène

Ludien

Eocène

Sparnacien

nappe de la Beauce

marnes vertes et supragypseuses

nappe de Champigny au nord
nappe du Soissonnais au sud

sables et argiles du Soissonnais

craie blanche du Sénonien
craie argileuse du Turonien

craie du Cénomanien
gaize cénomanienne

argiles du Gault

sables de l’Albien

argiles de l’Aptien

argilites du Callovo-Oxfordien

formation carbonatée oolitique
du Bathonien

formation détritique argilo-marneuse
du Toarcien-Aalénien

alternance calcaire/argiles

grès de Donnemary
évaporites du Keuper

conglomérat,
sables et grès à Volzia

sables argileux,

grès vosgien

présence d’évaporites
argiles de plaine côtière vers l’est

grès de Chaunoy au sud
argiles dolomitiques et
grès rhétien vers l’est

formation carbonatée du Bajocien
calcaires à entroques

sables du Néocomien
et/ou du Barrémien

calcaire du Barrois
portlandien et tithonique

Pierre de Savonnière

marnes du Kimméridgien

plate-formes carbonatées
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1`MP?B;QUV]6ATUVG:UV]V7DZ@[B-a?8[Yb43cOQOQ7:Ld?B-feg36;=7DOh36[Wikj63c;Q7l3m9<7DU6LBOn?B-ROQ-COh/TUVLB?87:9<7:UVLBOh36[PidGD7:XY7N9<-TOC>c-CO=9oGJIK36b	UV[Wp
9<7:OQO=-TX^-TL`9S?B-TOS-CqrUV;=9QOsX^-TL8ATO.t=[BOQZ@["IKEu58;QATO=-TL`9v>wZ@["Ix7DGyOTIK36]V7:OQO=-^?8-Y;=-T/TU6LBO=9Q;Q[B/z9<7DU6LBOs/CGD7:X{3c9Q7DZ@[B-COT>
?B-SZ@[436L`9<7N|4/v3c9Q7DUVL}?B-COF5B;=UW/C-TO=OQ[BO\XYUV;=5B1BUVG:UV]V7:ZP[8-TO~UV[u?B-�XY7:OQ-�-TLu5BGl3c/T-�?B[�XYUP?B_TG:-�OQUV[W9<-T;=;<367:L
GD[87Np�X^�TX^-6�
� GyOTIK365B5B[87D-�?436L8O�[BL�58;Q-TX^7D-C;F9<-CXY58O�OQ[B;�[BL8-^O=7DXk[8Gl3c9Q7DUVL�9<;<3cLBOQ7N9<UV7:;Q-k?B-�;=AC��AC;Q-TL8/T-6>�?BAz|4LB7:-

5	UV[B;d[BL�t=-T[�?BUVLBLBA�?B-�/TUVL8?B7:9Q7DUVLBOd3c[Wi'GD7:XY7N9<-COHACj6UVGD[W9<7:j6-TOC�.�P7aGD-TOdZ@[436L`9Q7:9<ACO{3cbBOQUVG:[B-TO�|8iWAC-TO
-TL�-TL`9<;=AT-{?8[�XYUP?B_CGD-6>�7��K-c��9236[Wi�?8-{OQ[8;Q;Q-C/C9Q7DUVL�-z9H?�IK7:LB/T7:OQ7DU6L">�;Q-C/21436;Q]6-{-C9HLB7:j6-v36[�-T[BO�923c9Q7DZ@[B-c>
OQU6L@9kOQ[mt=-z9Q9<-CO�E&?B-{Gl36;=]V-TOS7DLB/C-T;�9<7:9Q[B?B-COT>�367DLBO=7�Z@["Ix7DG�3&?BA�tQE&AC9QA�OQU6[BGD7:]VLBA6>�O=7�GD3u;Q-C5B;QACOQ-CL@9<3c9<7:UVL
?B-CO�5B;QUP/T-COQO=[BO)-TL�t=-C[�-TO=9{��UV;=9Q-TX^-TL`9�7:?BAv36G:7DO=AT-6>h?43cLBO�GD-u/v36O{?B[�5	-T;Q]6ATGD7:OQUVGR543c;�-ziW-TX^5BG:-6>oUV[
GJIxACj6UVGD[W9<7DU6L�/TG:7DXY3c9<7:ZP[8-sO=7DXk[BG:AT-k?8-k��36�TUVL�?87DOQ/CUVL`9<7:LP[8-�/v36;�?BAC/TUV[85BAT-d-TL�5436G:7D-C;QOF/CUVLBO�9236L`9<OC>�GD-CO
jc36;Q7D3c9<7:UVLBO�-CLB;Q-C]V7DO�9<;QAC-TOH36[Wi�GD7:XY7N9<-TOF?B[�?BUVXY367:LB-d?"IK[8LB-{Az92365	-{E�GJIK36[89Q;Q-dOQUVL`9HOQ[B5B5	UVO=AT-TOH�C9<;=-
OQ[W�YOQ36X^XY-CL@9fO=7D]VLB7N|4/v3m9<7:j6-TOa5	UV[B;R3cqr-T/z9<-C;fG:-TORAT/CUV[BG:-TX^-TL`9<OROQU6[89<-C;Q;<3c7DLBOC�
� 3H5B;QACOQ-CL@9<3c9<7:UVL)5B;=Av36GD36bBGD-\36[�/21B365B7:9Q;Q-��S?B-TO~587DAT�CUVX^AC9<;=7D-CO.OQ7:Xk[BG:AT-TO�-TL�;=AT]V7:XY-f9<;Q36LBOQ7N9<UV7:;Q-

3\/CUVL8|4;=XYAoGl3R/v3c5436/T7N9<Ao?B[HX^UP?B_TG:-�Ef;QAC5rUVL8?B;Q-�?B-o��3c�TUVLs?8MPL436X^7DZ@[B-�36[Wis/TUVL8?B7:9Q7DUVLBO�Z@[B7PGD[B7`O=UVL`9
7DX^5	UVOQAC-TOR36[Wi)GD7DX^7:9Q-TOC� � IxAC9<365r-�O=[B7:jc36L`9<-�/CUVLBOQ7:O=9Q-s3cGDUV;=OaE�?BAC9Q-T;QX^7DL8-T;aOQ7�G:-TOa5	-T;�9<[B;=b43c9<7:UVLBOa?B-CO
/21436X^5BO\?B-H5B;=-TO=OQ7DU6L�-TLB]6-TLB?B;=AT-CO�5436;fGl3dXYUP?B7:|B/v3c9Q7DUVL}?B-CO0/TUVL8?B7:9Q7DUVLBOf36[Pi&G:7DX^7:9Q-TOaOTIx7DL8OQ/T;=7:j6-TL`9
UV[�L8UVL�?436LBOFGD-HG:UVLB]^9<-T;=XY-c� � 3�X^UW?8ATGD7:O<3c9Q7DUVL}7:/T7w-TL`9<;=-T5B;=7DOQ-H-TO=9�36GDUV;=OF;=-T5BGD36/TAC-k?436LBOFGD-S/v36?B;=-
5BG:[BO�]VACLBAT;Q36G0?B-�G�IKAz9<[B?B-&?B-TO)-zq�-z9<O�9<;Q36LBO=7:9<U67D;Q-CO�?436L8O�GD-CO�O=MPO=9Q_TX^-TO}1`MP?B;QUV]6ATUVG:UV]V7DZ@[B-COT>~?8UVL`9
� -C[B�T7:G�3s5B;QACOQ-TL`9QA�5BGD[BO=7D-C[B;QO�O=MPL`9<1B_COQ-TOs�¡ £¢V¤V¥8>¦ £¢6¢`�V§z� � 3H5	UVOQO=7DbBG:-\5	-T;=OQ7:O=923cLB/T-0?8-F/T-CO~-Cqr-C9QO~-TO�9
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-TL�5436;�9<7:/T[BG:7D-T;�;Q-C/21B-T;=/21BAT-k?B36LBORGD-COa/21436X^5BOR?B-�/21436;Q]6-TOf1@MP?B;Q36[BG:7DZ@[B-TOf36/z9<[B-CGDOC�
! 7:LBOQ7	GJIK36;=9Q7D/CGD-#"%$�&('�)+*-,/.103254�687+09&�7+6('
:+2<;>=?09.A@-BC&('D@�.E;F'
7+G�=A.H7JI�6KBD:(@1,L=1MN;F2J:+,�;>=O:+'
7P)�.A&(2�&(03*

BC4C&(M%&H)+;>=RQS&(09=1;F'�)UT�,F4C.V=H:(@�.�&/Q�,F4C.JWX:+03;%@YIA:(@1;F'DZK[\0]:+'\=A.�^`_�>�5B;=ATOQ-CL`9<A)/T7 p¡3658;Q_TOC>wjP7:OQ-zpJ9=p 7DGoE�-TO�9<7Np
X^-T;�Z@[B-TG:GD-�X^ATX^UV7D;=-HG:-TO�?B7:qrAT;=-TL`9<-CO�[BLB7:9QATO�?B[ O=MPO�9<_TX^-^1@MP?B;=UV]VACUVGDUV]67DZ@[B-�?B[�a~36O=OQ7DL 543c;Q7DO=7D-CL
/TU6LBOQ-C;=jV-CL`9�?B-TO�5	-T;�9<[B;=b43c9<7:UVLBO�5436O=OQAC-TOT>w-TL���UVLB/z9<7DU6L�?8-^G:-T[B;=O�5436;<3cXY_z9<;Q-CO�1@MP?B;=UW?WMWLB36XY7:Z@[B-TOC�
� 3�O=-T/z9<7DU6L�OQ[87:jc36L`9<-^OTIK3c9Q9<36/21B-Y36GDU6;QOSE�/CUVLBO=7D?BAC;Q-T;S7DL8?BAT5	-TLB?8-TX^XY-CL@9S/2143c/T[BLB-{?B-TOS/TUVL8?B7:9Q7DUVLBO
36[Wi�GD7:XY7N9<-TOs3c|4L ?�IK-CL%Azj63cGD[B-C;kGJIx7DX^5436/z9H;=-TOQ5	-T/z9<7N�F-z9�Gl3�5	-T;�9<7DL8-TLB/C-)?B-)GD-C[B;k5B;=7DOQ-{-TL'/TUVX^589Q-
?436L8OfG�IKAz9<[B?8-S?8[���UVL8/C9<7:UVLBLB-CXY-CL`9R?B-TOR1`MP?B;QUVO�MPO=9<_CXY-COF/CUVXY58GD-ziW-COT�

b�c�d eJfhgji�kmljk1nmk3o�p qjr s t�qYuXn1f vwr�x yVv{z|vws u}o�z~fhi �<��q�z~tJqY��gjv{�

s km�Jrjfhi
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	!&+� #%	,�!-,$.�/� 01�
(2 �&3� $546#%�  7��#%$  "	,� �"����� �8��(2���"46�"�"#%$ 9:�8��$5#%	���;<�����
$= "&)� �"9>����� ?< ��@#%& 0A "&+#%	CB,D��E "	,$.��F

GIHJHLK8M:NPORQTSVUXWZY\[�N^]L_J`aK7bc`aN^daK6QeQTKZSfYgM:hJdi`iN�j/N^HLkml�donqpmOeSrYts�u1u�l�HvhLK%d+w3K%x�N^hvyLz{Y
| l~}%d�jch��PNPu�l��ex���Yt�L�Tl�HJk6N^`iO'jchJ`id�daNq�V_�Kml:h��{Y��,l�O{l��7l��:K6�vl�u�l��6Y\jc`�didaKmO���l�u1ORQTK%`�H��

l�HJx,M:Kml�Hq�R��`aKm�R�RK
[qhL�6�

���3�����e���������¡ £¢V¤6¥Z¦T§Z��¨6�ª©{¦¬«­ £�ª®­¯+°v�¡¦¬«£«­¦�¦¬®t�'±R«£�¡¦�²L³6«£�¡¦T§Z°�±R«£�¡ �§m´6«µ±R¨Z¶·¦
¸ �������e�����¹���¡ £¢�¤6¥Z¦T§%²J¦¬¨�®£«­¦�º~»½¼�¨�¾À¿e«£Á�±R®£�¡Â�³Z¦�ÃÄ¯·¿eÅ¡¿eÆT�¡Â�³Z¦T§ZÇqÈ+�V��°P§m´Z¿e¨�®µ±R�ª¨Z¦¬É6Å¡¦�±R³�§r´6«µ±R¨Z¶·¦
Ê �3�������T��Ë�§rÃÄ¯·¿T ­¶¬�¡¦¬¨Z¶·¦· \��¦¬¨6¨Z¦· �§6��¨6�ª©{¦¬«­ £�ª®­¯)º6¦)��¦¬¨6¨Z¦· )�T§6�\¦¬¨6¨Z¦· �§6´Z«µ±R¨Z¶·¦
Ì �3���,��Í{�eÎ�§ZÏ:±RÉf¿e«µ±R®­¿e�ª«­¦�º6¦· ��V¶¬�¡¦¬¨Z¶·¦· �º�³�²LÅª�ªÁ�±R®\¦¬®tº6¦+Åa»½Çv¨�©��ª«­¿e¨6¨Z¦¬ÁE¦¬¨�®�§�Ã3�Ð¾ÒÑi ­³6«ÓÑoÔq©{¦¬®£®­¦T§Z´6«µ±R¨Z¶·¦
Õ �����2Í���ÎTÍ�§^Ï:±RÉf¿e«µ±R®­¿e�ª«­¦¹°�±RÅ¡¯·¿TÇv¨�©��ª«­¿e¨6¨Z¦¬ÁE¦¬¨�®­ �¦¬®�°�±RÅ¡¯·¿eÉ6�¡¿���¤6¥ZÖ¬«­¦T§q��¨6�ª©{¦¬«­ £�ª®­¯×²LÅØ±R³Zº6¦×ÙÚ¦¬«£¨%±R«­º~§
Û3�ªÅªÅ¡¦¬³6«£É%±R¨6¨Z¦T§%´6«µ±R¨Z¶·¦

Ü ²J¿e«£«­¦· £¤f¿e¨Zº��ª¨6Æ×±R³6®£¥Z¿e«�ÝqÞP¦¬ÅaÝªßJàÄáTáâÑµ�ãÑaäTäeÑ�Î{�åÑ�ËRäeÑ�ËT��æ%¾o±âç~ß�àÄáTáâÑµ�ãÑaäTäeÑ�Î{�åÑ�Í��ãÑ�ÎTÍ�Ý
èJé�ê�ëTìÒí:ë{î�îeï£ðãñµñ·ò�ó�¨6¨Z¦TÝ½ô{¿T £®öõ3¶·¶¬«�Ý ÷Ó³Z ­ £�¡¦¬³�Ý ¾À«@øÀó@Ý6ô{¿T £®öùãÝ
ú�GDI�2<;F, ,-.H7�,/&<W 4�6�@1;>=A@w:+'
7�û~4C.12<;%@1,�036j&/Q{,F4C.�ü}:+03,�4D^
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� L�9Q1B-0��;<3cXY-��.UV;��{U6�wOQ3c��-�[BLB?B-C;Q]V;=UV[BLB?�O=9QUV;<3c]V-�U6�w;<36?87DU`36/z9<7NjV-��.36O=9Q-�7DL)GDU��~p 5r-C;QX^-v36bB7:GD7N9�M
Gl3vM6-T;QOC>07:9�7DO�-COQOQ-CL`9<7l3cG09<U'-Cjc36G:[43c9<-�9Q1B-�X^UVbB7DG:7:9�M�U6�S?B-C-T5 ]6;QUV[BL8? �~3m9<-T;=O}U j6-T;)9<7:XY-COQ/T36GD-CO�U6�
OQ-zjV-C;<36GfXY7:GDG:7DUVL�MV-v3c;QOT��!�L'9<18-TOQ-�9<7:XY-COQ/v3cGD-TOC>o9Q1B-�-TL`jP7D;QU6LBXY-CL`9236Ga-zjVUVG:[89<7:UVL%Uc�03 ;Q-C5rUVO=7:9QUV;=M
OQ18UV[BGD?)?8-T5	-TLB?}[B5	UVL}3k;<3cLB]V-0U6��LB3c9<[B;Q36G�58;QUP/T-TO=OQ-COR9Q143c9R3c;Q-05B;=7DXY36;Q7:G:M�?8;Q7:j6-TL)b`M�/CGD7:X{3c9Q-F3cLB?
]V-CUVXYU6;Q5B1BU6GDUV]V7:/gjc36;Q7D3c9<7:UVLBOC�
"\-T;=-#��-�7:L`jV-TO�9<7:]`3c9<-h9<18-�;=-TOQ5	UVLBO=-.U6�W9<1B-�eg3c;Q7DOwb436O=7DLS]V;QU6[BLB? �.3c9<-C;
O=MPO�9<-TX#9QU0jc36;Q7D3c9<7:UVLBOg7:L�7:9QOn1`MW?8;QUP?8MPL436X^7D/ab	UV[BLB?43c;=Mk/CUVLB?B7N9<7:UVLBOn7:LB?B[B/C-T?db`M�5436O�9h/TGD7:X{3m9<-~3cLB?
]V-CUW?8MPL43cXY7:/0/21436LB]6-TOfU j6-T;R9<1B-�GD36O=9a|Bj6-�XY7:GDGD7:UVLdMV-v3c;QOT�

$ UV;�9<1B- 5B[8;Q5	UVOQ- U6�S9<1B7:O%�.UV;��¦>�3�9<1B;=-T-zp ?B7DX^-TL8OQ7DU6L436G\9Q;<36L8OQ7D-CL`9uX^UP?B-TG:GD7DL8]�U6�S9<1B-�e�36;Q7:O
b436O=7DL^36Z@[B7N��-T;'&c36Z@[B7:9<36;Q?�O�MWO�9<-CX(�.36Oh?B-zjV-TG:UV5	-T?{[8OQ7DL8]�9Q1B-R/TUP?B-�)+*�,.-�/10#�32y/CUVGD-a?B-CO54�7DLB-COy?B-
eg3c;Q7DOC> 2 � ��4&eo§z�76a1B-0]V-CUVXY-z9<;�M{3cLB?�1`MP?B;QUP?8MPL436X^7D/f5436;Q36XY-z9<-C;QO.Uc�"9<1B-\XYUP?B-CGrUV;=7D]V7:L43c9Q-~��;QUVX
3)b436O=7DL�X^UW?B-CGJ>1)8*�,.9�/1-��32 � ��4&eo§z>�bB[87DG:9F9<U}OQ7:Xk[BGl3m9<-s9Q1B-d]V-TU6GDUV]V7:/v36G�1B7:O=9QUV;=M&U6��9Q1B-�b436O=7DL"�
:�-TUVX^UV;Q581BUVGDU6]V7D/�-Cj6UVGD[W9<7DU6L�7DO0?B-C?B[B/C-T? ��;QUVX�?B7D]67:923cG�-CGD-Cjc3c9Q7DUVL&XYUP?B-TG�36L43cG:MPOQ7:OT>;�R1B7:/21�36GDG:U<�RO
9<US-TO�9<7:X{3c9Q-a;Q7NjV-T;¡p jc36G:GD-CMs7DL8/T7DO=7DUVL^36L8?{36G:5B7DL8-~OQ[B;=;Q-C/C9<7:UVL"�h,.G:7DXY3c9<-���UV;Q/C7DLB]�;Q-COQ[BGN9<Oh��;QUVX�5436Gl3c-TUcp
/TG:7DXY3c9<-aX^UP?B-TG:GD7DL8]�-ziW5r-C;Q7:XY-CL@9QO�[8OQ7DL8]s9<18-8=>0@?BAk3m9<X^UVOQ5B18-T;Q7:/R]V-TLB-C;<36G	/T7:;Q/C[BGl3c9Q7DUVLdX^UW?8-TGw� � LPp
O=9Q7:9Q[89dey7D-C;Q;Q-��P7DX^UVL � 365BGD36/T-v§+�R7:9Q1'3 ;=-C|4L8-T?'OQ543m9<7l3cG.;Q-COQUVG:[89<7:UVL">n��UV;s9<1B-)5B;=-TO=-TL`9v>o9<1B- � 36O�9
:�Gl36/C7l36GC4&3 i87:Xk[BX �3DW E�`MP;Ya~eo§Y3cLB?(9<18-�4u7:?B?BGD-&eyGD7DUP/T-CLB-.F�36;=XH9<1 �3GH4�MP;2§z�I6a1B-J�.3c9<-C;
b436GD36LB/C-�7DOa/TU6XY5B[W9<-T?�b`M�9<18-S?87DO=9Q;Q7:bB[89<-C?}1@MP?B;=UVGDU6]V7D/T36G"X^UW?B-CGLKHM>?1-<N1O��P2 � ��4&eo§ �

F�-H5B;Q-COQ-TL`9�9Q1B-kOQ7:Xk[BGD3c9<-C?&-Cj6UVGD[W9<7DU6L&U6�h5B7:-T�CUVXY-z9<;=7D/S1B-v36?8O07DL&9Q1B-kO�MWO�9<-CX 7DL&;Q-TO=5rU6LBOQ-H9QU
9<18-u3cG:9<-C;Q-C?�b	UV[BL8?436;=M�/TUVL8?B7:9Q7DUVLBOC>h7DL 5436;�9<7:/T[BGD36;k7DL�9Q1B-)jP7D/T7:LB7:9�M�U6� ! �RQ�S ! IKO�a.[B;=-)5rUc9<-TLPp
9<7D36Gy;Q-C5rU6OQ7:9QUV;=M�OQ7:9Q-T�R7N9<1B7:L�9Q1B-),~3cGDGDU£j6UcpU!\iP��UV;Q?87l36L 36;=]V7DG:Gl36/C-TUV[8O�Gl3vMV-C;T� $ UV;�9<1B-^5B;=-TOQ-CL`9v>n9<18-
/TU6XY543c;Q7DO=UVL�U6��1B-v3c?�543m9Q9<-C;QLBO�b	-C9V��-T-CL�O=9Q-v36?WM O=923m9<-d36LB? 9<7:XY-H?B-T5	-TLB?8-TL`9HO=7DXk[8Gl3c9Q7DUVLuOQ1BU��RO
GD7N9Q9QGD-f?B7:qr-T;=-TLB/C-TO~��UV;a3cZP[87:��-T;.Gl3vMV-C;QOR/TG:UVOQ-F9QUk9<1B-�O=[B;=��3c/T-�bB[89RO=[B]V]V-CO=9QO\3H9Q;<36L8OQ7D-CL`9RO=923m9<-�U6��9<18-
/T[8;Q;Q-CL`90O=MPO�9<-TX�7DL}9<18-HXY367DL�36Z@[B7N9236;=?BO\Uc�n9<1B-Sb436O=7DL&36LB?&7:L�9Q1B-H?8-T-T5�36Z@[B7:��-C;QOT>¦/2143c;<36/z9<-T;=7D�C-T?
b`M'36bBL8UV;QXY36GDGNM GDU��(W4[B7:? 5rU69Q-TL`9<7D36GDOC�X6a18-�?8-T5	-TLB?B-CLB/T-�U6�R9<18-)brUV[8LB?436;�M@p 7DLB?8[B/T-C?'9Q;<36L8OQ7D-CL`9
-Cqr-T/z9<OfUVL)9<1B-�1`MP?B;<3c[BGD7:/�?B7:qr[BOQ7NjP7:9�M�7:Oa7DG:GD[BO�9<;<3m9<-T?)b`M)X^-v3cLBORU6�n3�O=-TLBO=7:9<7NjP7:9�M�O�9<[B?WMV�
Y .16�Z &(0H7(@�Tdeg3c;Q7DO�bB36OQ7:L\[weg36GD36-TUcp 1`MW?8;QUV]V-CUVGDU6]6M�[�eg36GD36-TUcp /TG:7DXY3c9<-]["eg3cGl36-CUcp�]V-CUVX^UV;Q5B18UVGDUV]cM�[�LP[Pp
X^-T;Q7:/v36GrXYUP?B-CGDGD7:LB]
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6a1B-k58;QUVO=5r-C/C9�U6�hO�9<UV;=7DLB]YL@[B/TG:-v36;C�~36O�9<-�7:L&GDU��~p 5r-C;QX^-v36bB7:GD7N9�M�;QUP/'�@OT>"7:L&]V-CLB-T;Q36GgO=1436G:-sUV;\/T;�MWO¡p
923cGDGD7:LB-&[8LB7:9QOT>F1B36O}1B7D]V18GD7D]61@9Q-T?�9Q1B- LB-T-C? 9<U'7:XY5B;=U£jV-�UV[B;}[BL8?B-T;=O=923cLB?B7DL8]%U6�S9<18-�G:UVLB]cpJ9<-C;QX
X^UVbB7DG:7:9�M}U6��?B-C-T5�]V;QUV[8LB? �.3c9<-C;T>w7DL�UV;=?B-T;09QUu3cOQOQ-COQO+�R1B-C9Q1B-T;�9<18-CM�/T36L�7:LB?B-C-T? br-dOQ3c��-TGNM�[BO=-T?
36O\L43c9<[8;<36G�b436;Q;=7D-C;\[BL87:9<OC� $ ;QU6X�3Y1@MP?B;=UW?WMWLB36XY7:/H5	UV7DL`9FU6�njP7D-���>"7:9\7DOf9<1B-C;Q-C��U6;Q-kLB-C/T-COQO<3c;=M&9QU
-Cjc36G:[43c9Q-�9Q1B-�;Q-CGD-Cjc36L`9f?B;=7:jP7DLB]���UV;=/T-COC�R7N9<1u3^O=7D]VLB7N|4/v3cL@9R7:XY5B36/C9RUVL.W4[B7:? WB[WiW-TO03cLB? WBU<� 543c9=p
9<-C;QLBOaU£j6-T;R3kOQ[W�Y/C7D-CL@9QG:M{Gl36;=]V-\9Q7DX^-TOQ/T36GD-c>W7:L)UV;Q?8-T;~U6�wO=-CjV-C;<36G�X^7DG:GD7:UVL�MV-v3c;QOT>B36LB?}1BU�� 9Q1B-�W4U��
O=MPO�9<-TX ;Q-COQ5	UVLB?BOh9<US9<1B-f;Q-COQ[BGN9236L`9o5	-T;=9Q[B;QbB3c9<7:UVLBOT� � L{5436;�9<7:/T[BGD36;T>V7N9o/v36LYbr- �.U6;=9<1Y?B-C9Q-T;=XY7:LB7DLB]
�R1B-z9<1B-C;f58;Q-TO=-TL`9=p ?43vM}/TUVL8?B7:9Q7DUVLBO�;Q-C5B;Q-COQ-TL`9F3�O=9<-T36?8M WBU<� 7DL)-CZ@[B7DG:7DbB;=7D[BX �R7:9Q1)O=9<36bBGD-�X^UP?B-T;=L
b	UV[BLB?43c;=Mu/TUVLB?87:9<7:UVLBO\UV;��R1B-z9<1B-C;09<1B-�]V;=UV[BLB?7�~3c9Q-T;�WBU<��7DO\OQG:U<�RGNMu9Q;<36L8OQ7D-CL`9v� � LB?B-C-T?">�UVL8-kU6�
9<18-kXYU6O=90O=7D]VL87:|4/T36L`9036O=5r-C/C9QO�U6�hGDU��~p�5	-T;=XY-T36bB7:GD7:9�M{-TL`jP7D;=UVLBX^-TL`9<O07:O\9Q1B-T7:;036bB7:GD7N9�M�9<U�XY367:L@9<367DL
GDU6LB]cp�G:7:j6-T?}9<;<3cLBOQ7:-TL`9�W4U���/TUVLB?87:9<7:UVLBOC>r[BL8GD7 �c-H5	-T;=XY-T36bBGD-sGl3vMV-C;QO��R1B7:/21 36?mt=[BO�90jV-C;=M&;<365B7:?BG:M)9QU
36L`M)?B7:O=9Q[B;Qb43cLB/T-COk� � -T[8�T7DGg £¢V¢`�V§ �

! X^UVLB] 9<1B-%XYUVO�9�/CUVX^XYUVL�36LB?�?BUP/T[BX^-TL`9<-C?#OQU6[B;Q/C-TO���UV;�[BLBO�9<-T36?8M W4U�� 7:L�G:U��~p�5	-T;�p
X^-v36bB7:GD7N9�M���UV;=X{3c9Q7DUVL8OT>~O=GDU�� ]V-TU6GDUV]V7:/)5B;QUP/T-COQO=-TO}36/z9<7DL8]�UVL(9Q1B-�O�MWO�9<-CXu>ROQ[8/21 36O{?B7D36]V-CLB-TO=7DOT>
9<-C/C9QUVLB7D/F/TUVX^5B;Q-COQO=7DUVL">8/TUVX^5436/z9<7DU6L{U6�wOQ-C?B7DX^-TL`9QOaUV;~-T;=UVOQ7:UVL436Gr[BLBG:U`36?B7:LB])� � -T[8�T7DG�36LB?�e�U6GDGDUP/'�
 £¢V¤ G8>�:�-\36LB? :S3c;=jV-CL& £¢6¢�DW> � [BU^ £¢V¢��B> � -T[B�C7DG� £¢V¢V�W>�a�t��V;=G:M�� �6-03cLB? "��V-T]^ £¢V¢��P>�a.[B;Q;=[BOF v¢V¢��W>
:�UVLB�v3cG:jP_TO�-C9H36G��
D� � ��V38>���UV;�7DLBO�9236LB/C-£§0/v3cL�-ziW5BGD367DL�XY36L`M�5B;Q-COQO=[B;Q-CO�36LBUVXY36G:7D-TO\9<143c9S/2143c;<36/ p
9<-C;Q7:OQ-)1`MP?B;QUP?8MPL436X^7D/�9Q;<36LBO=7D-CL@9QO���UV[BLB?�7DL /C-T;=9<367DL']V-CUVGDU6]V7D/T36G�O=-C9=9<7DL8]VOT� !F9<18-T;�X^-T/21436L87DOQX^OT>
�R1B7:/21�7:L`jVUVGNjV-k9<18- W4U���U6��W4[87D?BO0��;=UVX 3�O=UV[B;=/T-dGl3vMV-C;T>"��UV;F7DLBO�9236LB/C-�UVOQX^U69Q7D/HX^-TXHbB;<36L8-k5B1B- p
LBUVX^-TLB3'� � -C[B�T7:G0 £¢V¢V�W> D� � � 8> :�UVLB�T36G:jP_CO�-C9Y36GJ�BD� � !�Vb¦§z>h143vj6-u3cGDOQU�b	-T-CL%O=[B]V]V-CO=9Q-T?"� S -T/C-TL`9
/21436L8]V-TOs7DL 1`MW?8;QUP?8MPL436X^7D/^brUV[8LB?436;�M�/TUVL8?B7:9Q7DUVLBOC>�-TOQ5	-T/C7l36G:G:Mu9<1BUVO=-Y7:LB?B[B/C-T?�b@M�/CGD7DXY3c9Q7D/k3cLB?
X^UV;Q5B18UVGDUV]67D/Fjc36;=7l3c9Q7DUVLBOC>4/v36L&OQ7DX^7DGD36;QGNM^/T;Q-T3c9<-S9<;Q36LBOQ7:-TL`9CW4U�� U6�>W4[B7:?BOT> �R1B7:/21�/TUV[8GD?�O=9<7:GDG�5	-T;¡p
OQ7:O=9\7DL}9<1B-SGDU��~p 5r-C;QX^-v36bB7:GD7N9�M{GD3£M6-T;=OT� � LBO�9236LB/C-TO\U6�n9<187DO �@7DLB?&36;Q-S;<36;=-�� 6�"69<1&36LB? 4u7DG:Gl36;0 v¢V¤ G8>
,.-T;�9<-CO{-C9Y36G��a £¢V¢��P>�:�U6LB�v36GNjP_TO^-C9Y36GJ� D! � ��Vb">>"\-v3m9<1B/CU69<-u36LB? 4u7D/21B7:-JD� � ��@§ >�18U<��-Cj6-T;{9Q1B-TO=-
O=9Q[B?B7:-TO~3c;Q-f5436;=9Q7D/C[BGl36;=G:M�;=-TG:-Cjc36L`9.O=7DLB/C-\9Q1B-F/2143cLB]V-TOo9<143m9~143vjV-\UW/C/T[B;=;Q-C?�7DL^9<1B-\5436O=9~36;Q-fGD7 �6-CG:M
9<Ud- iW9Q-TLB?u7DL)9<18-���[W9<[B;=-6>4U£jV-C;R9Q1B-�9<7:XY-COQ/v3cGD-TOa;=-TG:-Cjc36L`9a��UV;a;<3c?B7DUVG:UV]V7:/v36G	O<3c��-z9�M}36O=OQ-TO=OQX^-TL`9<OC�
� L�9<187DOS/TUVL`9<- iP9v>g9Q1B-{/CUVXY58GD-zi�Xk[BG:9Q7Np Gl3vMV-C;Q-T?�36Z@[B7N��-T;�O=MPO=9Q-TX U6�.9Q1B-�e�36;Q7:Osb43cOQ7DL�> $ ;<36L8/T-6>

5B;=U jP7:?B-TOF3 ��-TG:G�/2143c;=9<-C;Q-C?�OQ7N9<-SOQ[B7N9236bBG:-���UV;ROQ[B/21 3^O=9<[8?8MV� � LB?B-C-T?">rU£jV-T;f9<1B-SGl3cO=9R��- � X^7DG:GD7DU6LBO
MV-T36;QOC>y9<1B-)1`MP?B;QUP?8MPL436X^7D/{O=MPO=9Q-TX -zjVUVG:[89<7:UVL�1436OHbr-C-TL'5B;Q7:X{3c;Q7DGNM�]VU£jV-C;QLB-C?'b@M�/TG:7DXY3c9<7:/Y3cLB?
]V-CUVXYU6;Q5B1BU6GDUV]V7:/\jc36;=7l3c9Q7DUVLBOC>BL436X^-TGNM$#a  §.9<1B-S/CMP/TG:7D/�36GN9<-C;QL43c9Q7DUVL}U6��]VGD36/T7D36G"36L8?u7:L@9Q-T;=]VGl36/C7l36Gr7DLWp
9<-C;=jc36G:OkU6�a9<18-}ehG:7DUcp�eyGD-T7:O=9QUW/C-TLB-d-T5	UP/21">h/TUVXkb87DLB-C? �R7:9<1 -C[BO=9<3c9<7:/{jc36;Q7D3c9<7:UVLBOC> DV§S9Q1B-{9Q-T/C9QUVLB7:/
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[B5BG:7:� 9S?B[B-Y9<U&9Q1B- ! GD5B7:LB-Y?8-C��UV;=X{3c9Q7DUVL�36LB? G`§S;=-TOQ[8G:923cL@9H]V-TU6XYUV;=5B1BUVG:UV]V7:/�5B;QUP/T-COQOQ-COT>hXY367DLBGNM
;Q7NjV-C;�p jc36G:GD-zMk7DL8/T7DO=7DUVL�>V9<143c9�143vjV-FOQ14365	-T?^9<1B-\Gl36L8?BOQ/T365r-fU£jV-C;~365B58;QUviW7DXY3c9<-CG:M�UVL8-\X^7DG:GD7DU6LHMV-T36;QOC�
6a1B-COQ-S/21436LB]V-COFXY3vM�143vjV-s3dOQ-Cj6-T;=-s7:XY543c/C9RUVL}]V;=UV[BLB? �.3c9Q-T; W4U�� 543c9=9<-C;QLBOfbr-C/v36[8OQ-�9<1B-zM)/TUVLPp
9<7:L@[BUV[BO=G:M 3cqr-T/z9S/TUVLB?87:9<7:UVLBO�3c9�9Q1B-Yb	UV[BL8?436;Q7:-TOC� $ UV;�7:LBO=9<36LB/T-c>w9Q1B-^1@MP?B;Q36[BG:7D/�]V;Q36?B7D-CL`9<O�X{3vM
143vjV-Fbr-C-TL}36GN9<-T;=-T?Yb@M^9<-CXY5	UV;Q36G4j63c;Q7l3m9<7DU6LBOy7DLY;Q-T/21B36;Q]V-036LB?�O=1B7:� 9Q7DLB]s36Z@[B7:��-C;.UV[W9<GD-z9<OC� 2y[BO=9<3c9<7:/
jc36;Q7D3c9<7:UVLBO8�R7DG:G�143vj6-}36L 7DX^5436/z9HUVL�9Q1B-)b436O=-)GD-zjV-TG���6a1B-);Q7NjV-C;kbr-C? ?B-T-C5r-CLB7DL8]�/T36[BO=-TOd3�?B- p
/T;=-v36O=-s7:L}1@MP?B;Q36[BG:7D/�1B-v3c?&3c9R9Q1B-�UV[89</C;QUV58OT� � L�36?B?87:9<7:UVL">P9<1B-�UP/T/T[8;Q;Q-CLB/T-sU6��5r-C;QXY3c��;QUVO�9R[BLB?B-C;
]VGD36/T7D36G8/CUVLB?B7N9<7DU6LBOh5B;Q-zjV-TL`9Q-T?�7:L8|4G:9Q;<3c9Q7DUVLd3cLB?T�.36O.36/T/CUVXY5B36LB7D-C?db@M^O=7D]VLB7N|4/v3cL@9h/21B36LB]V-CO.7DLd9<18-
1`MP?B;QUV]6-TUVG:UV]V7D/T36G�58;QUV5	-T;�9<7D-COaU6�g9Q1B-���;QUV�C-TL}]V;=UV[BLB?"�

6a1B-S367DX�U6��9Q1B-�5B;Q-COQ-CL@9fO�9<[B?8M{7DO.9Q1B-T;=-C��UV;=-09<U�7:L@j6-TO�9<7D]V3c9<-F9Q1B-�7DX^5BG:7D/v3m9<7DU6LBOn��UV;~/2143cLB]V-TOR7:L
1`MP?B;<36[8GD7D/d1B-T36?�brUV[8LB?436;�M /TUVLB?87:9<7:UVLBO�?B[8-d9QUu/CGD7:X{3c9Q-Hjc36;Q7D3c9<7:UVLBOF9QUV]V-z9<1B-C;8�R7N9<1�]V-TUP?8MPL436X^7D/
5B;=UW/C-TOQO=-TO\UVL�9Q1B-Seg36;=7DORb436O=7DL}]V;=UV[BLB? �.3c9Q-T;fO=MPO=9Q-TX��5!F��5436;=9Q7D/C[BGl36;.7DL`9<-C;Q-TO�9F7:O~9<1B-�?B-z9<-C;QX^7DL43mp
9<7:UVL U6�.9Q1B-d/v365B36/T7N9�M U6��9Q1B-^;Q-TO=[BG:9<36L`9S?B7DO�9<[B;=b436LB/C-TO�9<U�X{367:L`92367:L�5B;Q-COQ-TL`9�p�?43vM 9<;Q36LBOQ7:-TL`9S/TUVLPp
?B7N9<7DU6LBOT�R:�7:jV-CL&9<18-HOQ5B3c9<7D36G�-ziW5436LBO=-�36LB?&?B-T589Q1�U6�n9Q1B-Hb43cOQ7DL�36LB?�O=7DLB/C-Hb	UV[BLB?43c;=M�/TUVL8?B7:9Q7DUVLBO
143vjV-a- iW5r-C;Q7D-CLB/T-C?Y/CUVL`9<7:LP[8UV[BOy36L8?kj63c;Q7DU6[BOg/2143cLB]V-TOC>@7:9n7:On36585B;QUV58;Q7l3m9<-�9QU�-Cjc36G:[43c9<-o9<1B-C7D;�7DX^5436/C9
UVLY3�]VGDUVbB36G8O=/v36G:-6>@brUc9<1dOQ543m9<7l3cGDG:M6>67��K-c�:>@UVL�9<18-f-CL`9<7D;=-Rb436OQ7:L^36LB?d9<-TX^5	UV;<36G:G:M6>67J�x-6�w9<1B-a9Q7DX^-C��;<3cXY-
9<U /CUVLBOQ7:?B-T;k��U6;k9<1B7:OkO=9Q[B?8M'1436O�b	-T-CL%O=-C9d9<U�9Q1B-)Gl36O�9�|BjV-}X^7DG:GD7DU6L�M6-v36;=OT� $ UV;H9Q1B7DO�5B[8;Q5	UVOQ-c>
3^9Q1B;Q-C-zp ?B7DX^-TLBO=7DUVLB36G�9<;Q36LBO=7D-TL`9F]V;QUV[8LB? �.3c9<-C;CW4U�� X^UW?8-TGDG:7DLB]�Uc�g9<18-keg3c;Q7DOfb436O=7DL�]V;QU6[BLB? �.3c9<-C;
O=MPO�9<-TX �~36O�?8-CjV-CGDUV5	-T?�>�[BOQ7:LB]�9<1B-H/TUP?B- )+*�,.-�/10 ��;=UVX�9<1B- 2y/TU6GD-k?B-CO+4u7DL8-TO�?B-�e�36;Q7:Od�32 � p
��4&eo§}� � -C?BUV[Wi  v¢V¤� `§sU£j6-T;�9<1B-}GD36O=9k|8jV-}XY7:GDG:7DUVL MV-T36;QOC� 6a18-�58;Q-TO=/T;=7D589Q7DUVL U6�\OQ5B3c9<7D36GDGNM�3cLB?
9<-CXY5	UV;Q36GDGNMd-CjVU6G:jP7DLB]H1@MP?B;=UW?WMWLB36XY7:/0b	UV[BLB?43c;=MY/TUVLB?87:9<7:UVLBO�UV;Q7:]V7DL43m9<-TOh��;QU6X 3k]V-CUVX^UV;Q5B18UVGDUV]67D/
36LB?k3F/TG:7DXY3c9<7:/oO=/T-CL436;Q7:UVOT�|a.U69Q1k143vjV-ab	-T-CL�-TO=9<36bBG:7DOQ18-T?H9QU0Z@[436L`9<7N� Ms9Q1B-.L43m9<[B;=-6>V9<18-.XY36]VLB7N9<[B?B-
36LB?}?B[8;<3c9Q7DUVL)U6��-v3c/21�58;QUP/T-TO=OF3cLB?}brU69Q1 �R7DG:G�b	-�?B-C9<367DG:-T?)7DL}3k|4;=O=9fO=9Q-T5"��6a1B-CL�9Q1B-�OQ7:Xk[BGD3c9<-C?
-Cj6UVGD[W9<7DU6L^Uc��9<18- WBU<��36LB?^5B;Q-COQOQ[8;Q-TO�7DLd9<1B-f36Z@[B7N��-T;hO=MPO�9<-TX�>P7DLd;Q-COQ5	UVLBOQ-R9<U�9<18-F36GN9<-C;Q-T?db	UV[BLB?Pp
36;�M)/TUVL8?B7:9Q7DUVLBO.7DLB?B[8/T-T?�b`M}3c9QXYUVO=5B1B-C;Q7D/�3cLB?}]V-TUVX^UV;=5B1BUVG:UV]V7D/R��UV;=/T7DL8]B> �R7DG:G�b	-�5B;Q-COQ-CL@9Q-T?�3cLB?
?B7:OQ/T[8OQOQ-C?&7:L}9Q-T;=XYOaU6�g1`MW?8;QUP?8MPL436X^7D/�5436;Q36X^-C9<-C;QOaO=-TLBO=7:9<7NjP7:9�MV�
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4� �(� !0LB-SU6�
9<18-)5B;Q7:X{36;�M�?8;Q7:j6-T;=O�U6�F;=-T/C-TL`9^-TL`jP7D;QU6LBXY-CL`9236G~-zjVUVG:[89<7:UVL 7DOH/TUVLBO=7D?B-C;Q-C?�9QU�b	-)/TG:7DXY3c9<-c� 6a1B-
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X^UVO=9f7DX^5	UV;=9<36L`9R/TGD7:X{3m9<7D/\5B1B-CLBUVX^-TLBUVL&U6�g9Q1B-sGD36O=9fX^7DG:GD7DU6LBO.U6��MV-T36;QO\1436Ofbr-C-TL&9Q1B-S9Q;<36L8OQ7:9Q7DUVL
9<U�]VGD36/T7D36G~/TG:7DXY3c9<7:/�O=9<3c9<-COY��;=UVX LBUVLPp�]VGD36/T7D36G.O�923c9Q-TO{XY367:LBG:M�/TUVL`9<;=UVGDG:-T?'b`M�/CMP/TG:7D/�/21436LB]V-CO{7:L
9<18-{-v3c;=9<1�UV;QbB7N9236Gh543c;<36X^-C9Q-T;QOC�J6a18- W4[B/z9<[43c9Q7DUVL�7DL�U£iPMP]V-CL 7DOQUc9<UV5	-TOs7DL���U6;<36X^7DLB7N��-T;Q36L�OQ1B-CGDG:O
-ziP9Q;<36/z9<-T?Y��;QUVX ?B-C-T5�UP/T-T36L{/CUV;Q-COT>WOQ[B/21}36O ! Q e'¥`�6¢Y�P6a7:-T?B-CX{36L8L{-C9.36G��4 £¢V¢��@§n7:O.36LY7DLB?87D/v3m9<UV;
U6��9<1B-^]VGDU6b436Gg/CGD7:X{3c9Q-�-Cj6UVGD[89Q7DUVL�>�3cOS7:GDG:[BO=9Q;<3c9Q-T?�7DL |4]V[8;Q-Y¥8�: ���UV;�9Q1B-YGD36O=9s� 4�MP;T� 6a1B-{eyG:7DUcp
eyGD-C7DO=9QUW/C-TLB-\-T5	UW/21{7DOo/21436;<3c/C9<-C;Q7:�T-T?)b`M{3s]VG:UVb436G¦/CUWUVG:7DLB]�9Q;Q-TL8?�9<143c9�GD-C?�[B5{9QUs9Q1B-��0[43c9Q-T;QLB36;=M
7D/C-�36]V-COT� a.-C9V��-T-CL�DW�K¥d36LB?  8�K¢T4�MP;T>B9<18-S/CGD7:X{3c9Q7D/f;Q-C/TUV;=?�7:Oa?BUVX^7DL43m9<-T?)b`M}3 �B 8�`MP;R/CMP/TG:7D/T7N9�MV�
6a1B-C;Q-d7DOF3}XY3 t=UV;\/TG:7DXY3c9<-SOQ1B7N� 9�LB-T36;  8�K¢.4�MP;�3c� 9<-C;��R1B7:/21 9Q1B-�GD-CLB]69Q1 36LB? 36X^5BGD7N9<[B?8-HU6�h9<18-
/CMP/CGD-07:LB/T;=-v36O=-T?">89QUd36b	UV[890   � �`MP; �R7:9Q1);Q-TGD3c9<7NjV-CG:MdO=9<36bBG:-��~3c;QX 7DL`9<-C;Q]VGD36/T7D36GDOC>V��UVGDG:U<�R7:LB]SXk[B/21
GDU6LB]V-T;d3cLB?%X^UV;=-�j63c;Q7l3cbBGD-)]VGD36/T7D36G.5	-T;=7DUP?BOT�%,.G:7DXY3c9<7:/Yjc36;Q7D3c9<7:UVLBO ��-T;=-&3c/T/TU6XY543cLB7D-C?�b`M'O=-v3
GD-zjV-CG�UVOQ/C7DGDGD3c9<7:UVLBOC�

:�-CLB-T;Q36GDGNM�O=5r-T3 �@7DLB]B>�9Q1B-^ehG:7DUP/T-CLB- �~36O�O=7D]VLB7N|4/v3cL@9QG:MJ�~36;=XY-C;�b@M O=-Cj6-T;<3cGo?8-T]V;=-T-TO�9<1B36L�3m9
5B;=-TOQ-CL`9 �R7:9Q1�3}]V-CLB-T;Q36Gy9<;Q-CLB?�Uc�~7DL8/T;Q-T36OQ-C?�5B;=-T/T7:5B7:9<3c9<7:UVL 36LB?�1B7:]V1�O=-v3mp GD-zjV-TG:O�� Q U��ROQ-z9Q9�3cLB?
,.;QU6LB7DLY £¢V¢� `§ � � 9gLB-Cj6-T;�9<1B-CGD-TO=Oh/TUVL`923c7DLBO�-T5B7:OQUP?B7D/o/TG:7DXY3c9<->W4[8/C9<[B3c9<7:UVLBOg7:Lk36;=7D?B7N9�MS36LB?H9Q-TX^5r-C;<3mp
9<[8;Q-6�16a1B-�9Q;<36L8OQ7:9Q7DUVL�9<Uf9<1B-�]V-TL8-T;<3cGDG:M0/TUPUVGD-C;w/CGD7:X{3c9Q-TO�U6�B9Q1B-�ehG:-T7:O=9<UP/T-CLB-#�.36O�/21436;<3c/C9<-C;Q7:�T-T?Hb@M
5B;=UVXY7:LB-TL`9�]VGl3c/T7l3cGNp�7:L`9<-T;=]VGl3c/T7l3cG£/CMP/TG:-TOT> �R7N9<1sGl36;=]V-h7D/T- p�O=1B-T-z9<OnU£jV-C;n1B7:]V1HGD3c9<7N9<[B?B- � UV;=9Q1 ! X^-T;=7D/T3
36LB?J2y[B;QU65r-S36LB?u3d]VGDUVbB36G�O=-v3dGD-Cj6-TG�?B;=UV5">4b	-C9V��-T-TL� <D� ��S �G� �X�� $ 367D;=b436L��@O� £¢V¤6¢8>Ca~36;=?u-z9\36GJ�
 £¢V¢� V38>xb">	�oU �cU MV36XY3^-z9F3cGJ� D� � � `§z>8?B[B;Q7:LB]d]VGl3c/T7l3cG�5	-T;Q7:UW?8OT� � L ��-TO�9<-C;QL�2y[B;=UV5r-c>B9<1B-S/TG:7DXY3c9<-\U6�
9<18-�Gl36O�9H/CUVGD?�-ziP9<;=-TXk[BX�>n7��K-c�:>w9<1B- � 36O�9 :�Gl36/C7l36G 4u3miW7DXk[BX � � :+4�>BDW  �`MP;<a~eo§z>
�.36Ok/TU6GD?B-C;
9<1B36Lu9QUW?43vM}b`M&�	�S  ��
2,F> �R7:9Q1&?B;=7D-C;f/CUVLB?B7N9<7:UVLBOT>¦[B5�9<U{36O\XH[B/21�36O�� �6�� YX^Xu� MV-T36;�
��~;Q-CGl3c9Q7:jV-
9<U{5B;Q-COQ-TL`9T>�36OF7:LB?B7:/v3c9Q-T?&b`Mu5rU6GDGD-CLu?B3c923&��e�-zMP;QUVL�-z9�36GJ��D! � `�V§ �R6a1B-HGDU��.-C;FO=-v3{G:-CjV-CGgX^-v36L`9F3
/TU6L@9Q7DLB-CL`9236G
2yLB]VG:7DO=1&,.1B36LBLB-CGJ�

! 543c;=9���;QU6X 9Q1B-);Q-COQ[BGN9236L`9�;=-T/21436;=]V- W4[B/z9<[43m9<7DU6LBOT>hUVLB-)Uc�f9Q1B-�X^UVO=9k7DX^5rUV;�9236L`9H-Cqr-T/C9QO�U6�
/TG:7DXY3c9<-sUVL ]V;QU6[BLB? �.3c9<-C;�O=MPO=9Q-TX^OsO=1BUV[BG:?�/TUVX^-k��;QU6X�9<18-�?B-Cj6-TGDU65BXY-CL`9sUc��5	-T;=X{3m��;QUVO�9�[BLB?B-C;
]VGD36/T7D36G�/CUVLB?B7N9<7:UVLBOT� � 9�7:O�36/T/CUVX^5436LB7:-T? b`M�OQ7:]VLB7:|B/v36L`9�/21436L8]V-TOS7DL�1`MP?B;QU6GDUV]V7:/v36G�>�9<18-T;QXY36Gy3cLB?
X^-T/21436L87D/v3cGaOQUV7:GDOd5B;QU65r-C;=9<7:-TOC��e�-C;QXY3c��;QU6O=9v>.br-C7DLB]�LB-v3c;QG:M�7DX^5r-C;QX^-v36bBG:-6>o36/z9<OY36O{3 /TU6L8|4LB7:LB]
Gl3vM6-T;y9<143m9h7DLB1B7:bB7:9QOg?B7:OQ/2143c;Q]V-f36LB?d;=-T/21436;=]V-fU6�	]V;QUV[8LB? �.3c9<-C;F���WGDUV36L^36LB?�jc36LT2yj6-T;=?B7DLB]6-TL& v¢V¤V¤8>
F�UWU^36LB?.F 7DL`9Q-T;� £¢V¢ GV§z� � Lu9Q1B7DOa543c5r-C; ��-SOQ1436G:G"��UW/C[BORUVL}9<1B-S7DX^5436/z9aU6�g9Q1B7DOaGD3c9Q9Q-T;a5B;=UV5	-T;=9�M
UVL�]V;QU6[BLB? �.3c9<-C;dO=MPO=9Q-TX^OT� Q [B;Q7:LB]�9<1B-}]VGD36/T7D36G.-C;<36OC>o9Q1B-�eg36;=7DOdb436O=7DL'Gl3vM�br-zMVUVLB?�9<1B-}GD36;Q]V-
$ -TLBL8UVOQ/T36LB?B7D36L'7D/T-}/T365 �R187D/21�/TU£jV-C;Q-T?%LBUV;�9<1B-C;QL 2h[8;QUV5	-�36LB? �~36OdO=[BbPt=-T/z9Y9QU�3�5	-T;=7D]VGD36/T7D36G
9�MP5r-{U6�R/TG:7DXY3c9<-c�E2y7:9Q1B-T;s?B7DO=/TUVL`9Q7DL@[BUV[BOHUV;H/CUVL`9<7DL@[BU6[BOk5	-T;QXY3c��;=UVO=9T>B�R7:9Q1�5r-C;Q-CLBLB7l3cGDG:M���;=UV�T-CL
]V;=UV[BLB? U£jV-T;=Gl367:L b@M 3 O=-v36O=UVL436G:G:M 36/z9<7NjV- Gl3vMV-C;T>0XY3vM(9Q1B-T;=-C��UV;=-�143vj6-�- i87:O=9Q-T? 7:L�9<1B- b436O=7DL"�
�W543m9<7l3cGa;Q-T/CUVLBO�9<;Q[8/C9<7:UVLBOYOQ1BU���9<1B3c9�3 /TU6L@9Q7DL@[BUV[8O�36LB?�9<1B7:/'� 5r-C;QXY3c��;QU6O=9^1436O{3cq�-C/C9Q-T?�X^UVO=9
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U6�o9<1B-de�36;Q7:O�b436O=7DL ?B[B;=7DLB]�9Q1B- � : 4 ���o3cL��FGD7:-C9=p � 36LBU�� D� � � `§\36G:9Q1BUV[B]V1�9Q1B7DO�O=/T-CL436;Q7:U}7DO0LBUc9
[BLB7NjV-C;QO<3cGDG:M{OQ143c;Q-T?��3"f[B7 t=�C-T;R36L8?��o36L8?B-TL@b	-T;Q]61B-Y v¢V¢V¤`§ �

������� �����~� � � �*�P���D��
#� �8
�	�� � ��� 6a1B-R|4;QO�9�U6;Q?B-C;o/CGD7:X{3c9Q-.O=/T-TLB36;Q7:UB>`��;QUVX �R1B7D/21djc36;Q7D3c9<7:UVLBOn7:L
36Z@[B7N��-T;f;Q-T/21B36;Q]V-H36;Q-s7DL8��-C;Q;=-T?�3cLB?&UVLJ�R1B7D/21�O=-v3{G:-Cj6-TGw/21436LB]V-CO036L8?�5r-C;QXY3c��;QU6O=9f?B-Cj6-TG:UV5BX^-TL`9
5B143cOQ-TO036;Q-sOQ[B5	-T;=7DX^5rUVO=-T?">	7DOfb436O=-T?�U6L&9<1B-sX{3£t=UV;fehG:7DUcp�eyGD-T7:O=9QUW/C-TLB-�/TG:7DXY3c9<7:/0/21436L8]V-TOC�@:�7:jV-CL
9<1B3c9a9<1B-�3c/T/T[8;<36/zM)U6�w5436GD36-TUP/TG:7DXY3c9<-f;Q-C/TUVLBO�9<;=[B/C9Q7DUVLBOa?8-T/T;=-v36O=-TOF36O~9<1B-zM�]VUdb43c/'��7DL�9Q7DX^-6>87N9~7:O
LB-C/T-TO=O<36;�M 9<Uu36?BUV589SO=7DX^5BGD7N� MW7:LB]{1`MP5	U69<1B-COQ-COT�.:�7:j6-TL 9<1B-dOQ-CGD-C/C9<-C?�9Q7DX^-C��;<3cXY-c>"UVLBGNM�9<1B-dGD36;Q]V-
9<-CXY5	UV;Q36GBOQ/T36GD-COhUVL �R1B7D/21Y/TGD7:X{3m9<-�jc36;=7D-CO>�R7DGDG8br-R/TU6LBOQ7:?B-T;=-T?"��4u36L`MdU69<1B-C;o36bB;Q[8589�36LB?dOQ1BU6;=9<-C;
9<7:XY-COQ/T36GD-COT>�9<143m9�/21436;<3c/C9<-C;Q7:�T-T?�7DL 5436;�9<7:/T[BGD36;0]VGD36/T7D36GgO�9236]V-COT>
�R7DG:GnLBU69Sb	-d9<3 �6-CL�7:L@9QU�36/T/CUV[BL`9
bB[89fO=1BUV[BG:?�b	-�brU6;QLB-�7DL)X^7DL8?.�R18-TL�?B7DO=/T[BO=OQ7DL8]^9Q1B-�;Q-TO=[BG:9QOT�

! O=-C9�Uc�0XY367DL�O=9<36]V-TOYU6��O�9236bBG:-u/CGD7:X{3c9Q7D/�O=7:9Q[43c9<7:UVLBO �.36O{7:?B-TL`9<7N|4-T?���;QUVX 9Q1B-�! Q e�¥`�c¢
XY36;Q7:LB-~UviPMW]6-TL{7:OQU69QUV5	-TOh/T[B;�jV-f/TU£jV-C;Q7:LB]S9Q1B-RGl36O�9y|BjV-fX^7DGDG:7DUVLSMV-T36;QOC� $ 7:j6-~9<7DX^-aOQ-CZ@[B-TLB/C-TO~1B3£j6-
b	-T-TL /218UVOQ-CL���UV;S9Q1B-)eyGD7:UW/C-TLB-^-T5	UP/21">g��UVG:GDU��.-C?�b`M�9<1B- �B  �`MP;�36LB?�9Q1B-TL�9<1B-u   � E�`MP;H/zMW/CGD7:/
36GN9<-T;=L43c9Q7DUVL�b	-C9V��-T-CL�3�/TUVG:?�36LB?u3 �.36;=X -ziP9<;=-TXk[8Xu>¦36OR?B-COQ/C;Q7Db	-T?�7DL)|4]6[B;Q-S¥8�N V�
� L}UV;Q?B-C;.9<UHZP[B36L`9<7:� MY9<1B-F/TGD7:X{3m9<-R��UV;Q/C7DLB]kU£j6-T;~9<18-0b436O=7DL">836LB?)7DL{5436;=9Q7D/C[BGl36;o9<UkO=5r-C/T7N� M{9<18-

OQ5B3c9<7D36Gg543m9Q9<-C;QLBO�U6��3c9QXYU6OQ5B1B-C;Q7:/kj63c;Q7l3cbBGD-COT>"3)O=-T;Q7:-�U6��5436Gl3c-TUP/TGD7:X{3m9<-�XYUP?B-CGDGD7:LB]^-ziW5r-C;Q7:XY-CL@9QO
�.36Os[8LB?B-T;�923 �c-TL"�%6a18- � 4 Q p	��UWU6X�3c9<X^UVO=5B1B-T;=7D/�]V-CLB-T;Q36Gh/T7:;Q/T[8Gl3c9Q7DUVL�X^UW?8-TGR� ! :s, 4�§ >���;QUVX
9<18- � LBO�9<7N9<[89�ey7D-C;Q;Q-\�W7:XYU6L � 3658Gl36/C-H� � eo� � §\�
��1BUV[Y36LB? � 7�D� � G8> � 7	36LB?{,.UVLB7:G�D� � G`§ > �~3cO.[BO=-T?
�R7:9Q1�3�;=-C|4LB-C?(O=543c9<7D36G~;=-TOQU6GD[89Q7DUVL ?BU��RL�9<U��� ��6�� ��@X�
v>./C-TL`9<;=-T?(U6L(e�36;Q7:OT>h��UV;k9<1B;=-T-�;Q-C5B;Q- p
OQ-CL`923c9Q7:jV-s5r-C;Q7:UW?BO #.9<18-+�.36;QX�36L8?�1@[BXY7:? 4�7D?B?BG:-HeyG:7DUP/T-TL8-6>49<1B-s/TUVG:?u- iP9<;Q-CXk[BX�U6�g9Q1B- � :+4
36LB?u9<1B-s5B;Q-COQ-TL`9�p�5	U69<-CL@9Q7l36G�/CGD7DXY3c9Q-6>4;Q-z��-T;=;Q-T?�9QU�36OF, 6 Sf� �\4uUP?B-TGw;Q-COQ5	UVLBOQ-S9<U�5B36Gl36-CUW/CGD7:X{3c9Q-
OQ7N9<[43m9<7DU6LBO>�~3cO./TU6L8��;QUVL`9Q-T?Y9QUs7:LB?B-C5r-CLB?B-TL`9./TGD7:X{3m9<-~;=-T/TU6LBO=9Q;Q[B/z9<7DU6LBOT� � LY5436;=9Q7D/C[BGl36;yO=7DXk[8Gl3c9Q7DUVL
;Q-COQ[BGN9<OF��U6;\9<18- � :+4 �.36O�/TU6XY543c;Q-T?u9<U)[B5	?43c9Q-T?�5	UVGDG:-TLWp b436OQ-C?�5436GD36-TUP/TG:7DXY3c9<7:/07DL8?B7D/T3c9<UV;=O\��UV;
9<-CXY5	-T;Q3c9<[8;Q-�36LB?�5B;=-T/T7:5B7:9<3c9<7:UVL �
�6UVO=9f-C9f3cGJ� D� � `�V§z�B6a1B7DOR/TU6XY543c;Q7DO=UVL)7DL8?B7D/T3c9<-CO~9<143c9a9Q1B-�1B7D]61
;Q-COQUVG:[89<7:UVL ! :s, 4�>o36O ��-TGDG\36O^7:9QO^G:U��.-C;Y;=-TOQU6GD[89Q7DUVL�/TUV[8L@9Q-T;=5436;=9T>~[BLB?8-T;Q-CO=9Q7DXY3c9<-COY9<18-uGD36;Q]V-
/TUPUVG:7DLB]�7:LB?B7:/v3c9Q-T?'b`M 5rU6GDGD-CL ?43c9<38>�-COQ5	-T/C7l36G:G:M�7:L �R7DL`9<-C;T>�b@M 36;QUV[8LB?    
2,�7DL%�WUV[89Q1��.-CO=9<-C;QL
2y[B;QU65r-c� 6�;=-TLB?8Os7:L�5B;Q-C/T7D587:923m9<7DU6L�36;Q-�;=-T5B;=UW?8[B/T-C?�X^UV;Q-�/CGDUVO=-TGNMV>"bB[W9sO�9<7:GDG
�R7:9<1 G:U<��-T;�3c;Q7D?87:9�M
9<1B36L%9Q1B-&?43m9238� ,.UVL`j6-T;QO=-TGNMV>a9<1B-ueyGD7:UW/C-TLB-�OQ7:Xk[BGl3m9<-T? 9Q-TX^5r-C;<3c9Q[B;Q-CO{XY3c9</21%-TO=9Q7DXY3c9<-CO���;QUVX
5436GNMPLBUVGDU6]V7D/T36G�O=9<[8?B7D-COT>�7DLB?87D/v3m9<7DL8]{OQ7:]VLB7N|4/v36L`9QG:M �~36;=XY-C;09<-CXY5	-T;Q3c9<[B;=-TOC>\�R1B-T;=-v36O�1`MP?B;QUVG:UV]V7:/v36G
jc36GD[8-TOaOQ18U<� GD-TO=OR/TUVLBO=7DO�9<-TL8/CMV�

Q -TO=5B7:9Q-�9<1B-COQ-�Gl36;=]V-F[8LB/T-C;=923c7DL`9<7:-TOa7DL�9Q1B-�OQ7:Xk[BGD3c9<-C?{jc36GD[B-COT>43k;=-C��-C;Q-TL8/T-�OQ/C-TL436;=7DU �.36Oa/TUVLPp
O=9Q;Q[B/z9<-C? �R7:9Q1^9Q1B-\367D?dU6�r9<1B- ! :S, 4�UV[89Q5B[89QOT� � 9�7DOh36O=OQ[BX^-T?^9<US5B;QUP?B[B/C-\O=[8�^/T7:-TL`9.?87:qr-T;Q-CLB/T-CO
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b	-C9V��-T-TL�/TGD7:X{3m9<-kO=-TZ@[B-TL8/T-TOs9<U}]V-TL8-T;<3m9<-^OQ7D]6LB7:|4/T36L`9�jc36;Q7D3c9<7:UVLBOF7:L�3cZP[87:��-T;�;=-T/2143c;Q]V-c>w9Q1B-^36Xdp
5BG:7:9<[8?B-kU6���R1B7:/21 �.36O�LBUc9�MV-C9�9Q-TO=9Q-T?"� "\U���-CjV-C;S9Q1B7DO��R7:GDGwbr-�?8UVLB-�7DL�9Q1B-k��[89Q[B;Q-k9QU)-TO=9Q7DXY3c9<-
9<18-SGD36;Q]6-0;<36L8]V-�U6�g1`MP?B;=UVGDUV]67D/v3cG�[BLB/C-T;�92367:L@9Q7D-COf?8[B-�9<Ud/TG:7DXY3c9<-\[BLB/T-C;=9<367DL`9<7:-TOC�

6a1B-�?4367:G:M^XY-T36LBOaU6��OQ7:Xk[BGD3c9<-C?�5B;Q-C/T7:5B7:9<3c9<7:UVL)36LB?)5	U69Q-TL`9<7D36G"-Cjc365	U69Q;<36LBO=5B7D;Q3c9<7:UVL ��-T;=-�/TUV;¡p
;Q-C/C9Q-T?)923 �@7:LB]�7DL`9<Uk36/T/CUV[BL`9a9<1B-�?87:qr-T;Q-CLB/T-COabr-z9V�.-C-TL�UVbBO=-T;=jc3c9Q7DUVL8O~UVL�9<18-S�W-T7:LB-0b436O=7DL��34uAC9QATU
$ ;<36L8/T-�?43c9<3`§F36L8?�9<1B-�5B;=-TO=-TL`9=p 5rU69Q-TL`9<7D36GnO=7DXk[BGD3c9<7:UVL"��6a18-CM 36;=-�/TUVL`j6-T;=9Q-T?�36O�36L�7:LB5B[890��U6;�3
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��[BLB/z9<7:UVLBOT>W?B-T5	-TL8?B7DLB]dUVL�9Q1B-0O=UV7DG�36LB?)Gl3cLB?�/TU£j6-T;a9�MP5r-c>89<U�/CUVXY58[89<-F9Q1B-��.3c9<-C;abB[B?B]V-z95�R7:9Q1}3
?4367:G:M�9Q7DX^-\O�9<-T5�� S -TO=[BG:9QO.U6��9Q1B-01`MP?B;QU6GDUV]V7:/v36G¦X^UW?8-TGJ>@- i858;Q-TO=OQ-C?&36O.;Q-T/21B36;Q]V-F7DL�X^Xu� MV-T36; 
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9<18-S-CL`9<7D;=-�b436OQ7:L">436;=-�7DLB?87D/v3m9<-T?}7:L}|B]V[B;Q-S¥8�N V>8��U6;a-v36/21�/TG:7DXY3c9<-0O=-TZ@[B-CLB/T-COT�

! O=OQUP/T7l3m9<-T?)9QU�-v36/21}XY367DL�/CGD7:X{3c9Q-\O�9236]6-TOT>B3dX^-v3cL�j63cGD[B-\U6��9<1B-�O=-v3�GD-zjV-TG�7DOa36G:GDUP/v3c9Q-T?^��;QUVX
OQ18UV;=9�p 9<-C;QX�-T[8O=923m9<7D/^/T[8;=jV-CO�� :�;Q-C-TLBG:-T-�3cLB? 4uUPUV;=-& £¢V¤6¤`§z>wUVOQ/C7DG:Gl3c9Q7DLB])b	-C9V��-T-CL�D6�u36LB? �� uX
� : $ ?8[B;Q7:LB]S9Q1B-0eyG:7DUP/T-TL8-6>7D� H3cLB? � �� sX � : $ ?B[B;=7DLB]S9<1B-��B ��`MP;./zMW/CGD-CO~36LB?  H36L8? �s �D� sX
� : $ ?B[B;=7DLB]�9<18-^   � �`MW;f/CMP/CGD-TOC�

a~36O=-T?HU6LS9Q1B-�U6bPt=-T/z9<7:j6-TO�U6�W9Q1B-oO=9<[8?8MV>cOQ7DX^5BG:7:� MP7DLB]~36OQO=[BXY5W9<7DU6LBO�/TUVLB/C-T;=LB7DLB]R9<18-�5	-T;=X{3c��;=UVO=9
;Q-C5B;Q-COQ-CL@9<3c9<7:UVL �.-C;Q-}XY36?B-Y��U6;H9<1B-)58;Q-TO=-TL`9^XYUP?B-CGJ� ! /CUVL`9<7DL@[BU6[BO�5r-C;QXY3c��;QU6O=9�/CU j6-T;=7DLB]�9<18-
-TL`9Q7D;Q-&b436OQ7:L��.36O)XYUP?B-CGDGD-C?(?B[8;Q7DL8]�XYU6;Q-u9Q1436L�143cG:��U6��-T36/21 U6��9<1B-�   � �`MP;�]VGl3c/T7l3m9<7DU6L #�7:9
365B5	-v3c;QO#G`�8�`MP;�3c� 9<-C;o9Q1B-\b	-T]67DLBLB7:LB]�U6��9Q1B-f]VGl36/C7l36GWO=9<36]V-\36LB?{GD36O=9QO��V�8�`MP;T� � 9�7DOh?B-COQ/C;Q7Db	-T?Y7DLY3
OQ7:XY58GD7:� MP7:LB]HXY36LBLB-C;Rb@M�3cLu7:LB1B7Db87:9<7:UVL{Uc�g9<18-S;=-T/2143c;Q]V-S7DL};Q-COQ5	UVLBO=-S9QUYO=UV7DG���;=-T-C�T7DL8]B� "fU��.-zjV-T;C>
]V;=UV[BLB? �.3c9Q-T;n?B7:OQ/2143c;Q]V-~1B36Onb	-T-TL^36O=OQ[BX^-T?k9QU0b	-~5rU6OQOQ7:bBGD-.36LB? �.3c9<-C;n/v3cL�-TOQ/T365	-R36GDUVL8]\9<18-~GDU��
1B-T36?H5	U69<-CL`9<7l3cGP�CUVLB-COgU6�B9Q1B-ob436OQ7:L"�L6a1B7DO�OQ7DX^5BG:-y;Q-T58;Q-TO=-TL`923m9<7DU6L�36GDG:U��RO�3vj6UV7D?B7:LB]R9<1B-o?B7:�^/C[BG:9Q7D-TO
U6�h;=-T/TU6LBO=9Q;Q[B/z9<7DL8]�9<1B-H9Q1B7D/'�@LB-COQOS36LB?&-ziP9<-CLBOQ7:UVL U6�y9<1B-H5436O=905r-C;QXY3c��;QUVO�9v>	b`M&9<-CO=9Q7DLB])3�O=UV;=9FU6�
?B;Q36O=9Q7D/ROQ/C-TL436;=7DUH36OQO=UW/C7l3c9Q-T? �R7:9<1d9<187DOh5B1B-CLBUVX^-TLBUVL�� 6a1B-\/T365436b87DGD7N9�MkU6��5r-C;QXY3c��;QU6O=9h9<US5B;QU£jP7D?8-
�.3c9<-C;f?8[B;Q7:LB]d-v36/21�?B-T]6Gl36/C7l3c9Q7DUVL�1B36ORLBU69fbr-C-TLu36/T/CUV[BL`9<-C?u��UV;C�

$ 7D]6[B;Q-�¥8�N �OQ[BX^XY36;Q7:�T-TO�9<1B-�/TG:7DXY3c9<-FOQ/T-CL436;=7DUB>B[85rUVL.�R1B7:/21�9Q1B-�]V-TU6XYUV;=5B1BUVG:UV]V7:/F-Cj6UVGD[W9<7DU6L
Xk[BO�9R9<1B-CLub	-�OQ[B5	-T;=7DX^5rUVO=-T?"�
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/21436;Q36/C9Q-T;=7D�v3m9<7DU6L�U6��9Q1B-d]V-TU6XYUV;=5B1BUVG:UV]V7:/H-Cj6UVGD[W9<7DU6L�U6��9Q1B-^eg36;=7DO�b43cOQ7DL��T:�-CLB-T;Q36GDGNM&O=5r-T3 �@7DLB]B>
7:9�7:O�GD7:L��6-C? 9QU�9Q-T/z9<UVLB7:/dXYU£jV-CXY-CL`9<O�7DL ;Q-CGl3c9Q7DUVL �R7N9<1 9<1B- ! GD5B7:LB-�[B5BG:7:� 9v>"36LB? 9<U}/TG:7DXY3c9<-�3cLB?
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eg3cGl36-CUW/CGD7DXY3c9Q-�OQ/T-CL436;=7DU�#aeyG:7DUcp�ehG:-T7:O=9<UP/T-CLB-�9<7:XY-�OQ-C;Q7:-TOFbB36OQ-C?�UVL�7:OQU69QUV5B7D/�jc36;=7l3mp

9<7:UVLBOo��;QUVX(
6a7D-C?B-TXY36LBL)-z9R36G����¡ £¢V¢��`§�36LB?Y9<1B-0O=[BbBO=-TZ@[B-TL`9f9<7:XY-fOQ-CZP[8-TLB/C-TOT>\=>0@

?BAkO=7DXk[BGD3c9<7:UVLBO
36LB?O=7DXk[BGD3c9<-C?&9<-CXY5	-T;Q3c9<[8;Q-TO�7:L


2,
��6UVO�9�-C9S36G���D� � V�V§z>1KH

MB?B-<N1O
�.3c9<-C;SbB36Gl36L8/T-}��e	#�5B;Q-C/T7D5Pp

7:9<3c9<7:UVL">�26Re�#y5rUc9<-TL`9Q7l36G~-zjc365rUc9<;<3cLBOQ5B7:;<3c9Q7DUVL�>� #n7DL8|BG:9<;Q3c9<7:UVL¦§�7DLX^X
&mM6-v36;[a36LB?�e�36Gl36-CUVX^UV;�p

5B1BU6GDUV]V7:/HO=/T-TLB36;Q7:U�#�-TO�9<7DXY3c9Q-T?7DLB/C7DO=7DUVL�3cLB?�[85BGD7N�90;<3m9<-TO�U£jV-C;�9<1B-dX^UW?B-CGDG:-T?�O�9<[B?8M�3c;Q-v3)O=7DLB/C-
 8�K¢T

4�MP;T>47DL}X
&4�MP;T�
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��ewUVX^-T;QU6G	 v¢��6¤8> $ UV[B;=LB7D]V[8-C9o £¢V¤��6§w36L8?k7DLS;Q7NjV-T;¡p jc36G:GD-CM07DLB/C7DOQ7:UVL8�R1B7D/21kb	-T]V36L�36;=UV[BLB?Y  4�MP;y36]6U
��UVG:GDU��R7DLB]^9<1B-�XY3 t=UV;\/TG:7DXY3c9<-sOQ1B7N� 9�36GD;=-v36?WM&X^-TL`9<7:UVLB-C?�� � - S UV[Wi 3cLB? "F36;=X{36L8?  £¢V¢V¤`§ �86a1B-
9<7:XY7:LB]�U6�f9<18-�b	-T]67DLBLB7:LB]�U6�\7DLB/C7DO=7DUVL�;=-TG:7D-TO�U6L�XH[BG:9Q7D?B7:OQ/T7:5BGD7:L436;�M�O=9Q[B?B7D-COdU6�03cGDGD[WjW7D36Gh9<-T;=;<36/C-
O=MPO�9<-TX^O{Uc�F9<18-u?B;Q367DLB36]V-}b436O=7DLBO^OQ[B/21�36O�9<1B-&�W-T7:LB-�UV;�9<1B-&�WUVX^XY-)jc36G:GD-CMPOu� ! L`9<UV7:LB-}-C9{36GJ�
D� � � `§z� � 9�GD-T36?BO\9QU�OQ7:]VLB7N|4/v36L`9\9<UV5	UV]V;Q365B1B7:/s/2143cLB]V-TO�3cLB?&9<U�9Q1B-k?B-zjV-CGDUV5BX^-TL`9�Uc�y9<1B-kX^UP?B-T;=L
7DL8/T7DO=-T?S1`MW?8;QUVG:UV]V7D/T36G`LB-z9V�.UV;�����;QUVX 9Q1B-�O=XYUPU69Q1s5BGD36L43c9Q7DUVL�O=[B;=��36/C-�Uc�B9<1B-�eyGD7:UW/C-TLB-\� Q - ��UVG:�¦3cLB?
e�U6XY-C;QUVGh £¢V¢��V§./21436;Q36/C9Q-T;Q7:�T-C?�b`MuO=1B7:� 9Q7DLB]d;=7:jV-C;\/CUV[B;=OQ-TOC� � 9F7:XY5BG:7D-CO~X{3£t=UV;R;Q-TU6;Q]`36L87D�v3m9<7DU6LBOaU6�
9<18-�;=7:jV-C;�O=MPO=9Q-TX^OT>VO=[B/21�36Ow;Q7NjV-T;�X^7D]V;Q3c9<7:UVL0UV;�/T36589<[8;Q-6� � 9g7:Ow36/T/CUVXY5B36LB7D-C?sb`M�-C;QUVO=7DUVLS5B;QUP/T-COQO=-TO
9<1B3c9RXYUP?B-CGDGD-C?�9<1B-�GD36LB?BO=/v365	-6>47��K-c�:>8/TGD-T36;<3cLB/T-�36L8?uO�9<;Q7:5B5B7:LB]�U6�w9<1B-�5BGD3c9<-T36[BOaUV;a;=-C9<;=-v3c9fU6�w9<18-
/TUV36O=9QGD7DL8-TOT� ! GN9<1BUV[8]V1 �P7:LB-TXY3c9Q7D/TOH36LB?'9<7:XY7:LB]&U6�f9<18-TOQ-)jc36G:GD-CM�7DL8/T7DO=7DUVL8Ok36;=-)O=9<7:GDG�[BLB/T-C;=9<367DL">
OQ7:]VLB7N|4/v36L`9{7DLB/C7DOQ7:UVL%365B5	-v36;=O{9<U UP/T/C[B;�3c9Y9<1B-&br-C]V7DLBL87DLB]�U6��-v36/21 ]VGD36/T7D36Ga5	-T;Q7:UW?(7DL�3�O=1BUV;�9
/TG:7DXY3c9<7:/~9<;Q36LBOQ7N9<7:UVL436GB5	-T;=7DUP?">W36O.7N9�1B36O~b	-T-TL �.-CGDG	7D?B-CL@9Q7:|4-C?{7:L{OQ-zjV-C;<36G�jc36G:GD-zMWOh��;QU6X LBUV;=9Q1��.-CO=9
2y[B;QU65r-R��UV;n9<18-\GD36O=9h]VGD36/T7D36G8/zMP/TGD-s� �o36LB?B-CLPb	-T;=]V1B-s £¢V¢ G8> ! L`9<UV7:LB-R-C9�36G�� D� � � W> 4uUVG¦-C9�36G�� D� � � `§z�
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�	�� � ��� $ ;=UVX 9<1B-COQ-^]V-TUVG:UV]V7:/v36Gw/TUVL8OQ7D?8-T;<3m9<7DU6LBOT>"9Q1B-d]V-TUcp
X^UV;Q5B18UVGDUV]67D/v3cG�O=/T-TLB36;Q7:UJ�R7DG:Gnb	-YO=5BGD7N9S36O���UVGDG:U<�RO #d  §���;=UVX���9<U  8�K¢E4�MP;C>n3)|4;QO�9H[B58GD7:� 9�O�9236]6-
OQU6GD-TGNM%D6§���;QUVX  8� ¢T4�MP;R[BL`9<7:G�9<UP?43vMV>B3d/CUVL`9<7:LP[8UV[BOR[B5BG:7:� 9~O�9236]6-s3c/T/TU6XY543cLB7D-C?)b@M�OQ5	-T/T7N|4/�7DLB/C7Np
OQ7:UVL^5B1436O=-TOoU6�
D� 8�`MP;T>PUW/C/T[B;=;Q7DL8]H3c9h9Q1B-a9<;<3cLBOQ7N9<7DU6Ld��;=UVX 36L^7DL`9Q-T;Q]6Gl36/C7l36GWO=923m9<-R9<U�9<1B-R��UVGDG:U��R7DLB]
]VGD36/T7D36GJ�%6a1B-{-Cqr-T/C9dUc�R3u��UV;=-TbB[BG:]V-{?8[B-{9<U&]VGl36/C7DUcp 7DO=UVO=9<36OQ7:/k/T;=[BO=9<36G.;=-Tb	UV[BLB? ��a.UV[BGN9<UVL% £¢V¢� `§
�R1B7:/21(XY3£M�br-}LB-C]VGD7:]V7DbBG:- �R7:9Q1%;=-T]`3c;Q?'9<U 9<-T/z9<UVL87D/}[B5BG:7:� 9u� � -C;Q7D/CUVGl3c7DO� £¢6¢��V§z>�36O ��-TGDGf36Od9<18-
OQ[8b436-T;=7l36Ga-C;QUVO=7DUVL�U6�\9<1B-}UV[89Q/T;=UV5BOT>./v36[BO=7DLB]�OQ[8bWp¡36Z@[B7N��-T;d-ziW5	UVOQ[8;Q-TOC>5�R7DG:G~LBU69^b	-�9<3 �6-CL(7DL`9QU
36/C/TUV[BL`9T�
� LB/T7:OQ7:UVL�7:OsX^-v36O=[B;Q-C?�[BO=7DLB]�9<1B-YLB- ��X^-C9Q1BUP?�?B-zjV-TG:UV5	-T?�b`M�a.UVLBL8-C9k-z9�36G��o� D� � � `§0b436O=-T?

UVL(3�?B7:]V7:9<36G~-CGD-Cjc3c9Q7DUVL'X^UW?8-TGR36L43cG:MPOQ7:O&�3:�[WMVUVXY36;Q?�-C9{36G�� D� � `�V§ � � 9^1436O^9<1B-u36?8jc36L`9<36]V-}U6�
5B;=UW?B[8/T7DL8]03F?B7:O=9Q;Q7Db8[89<-C?s|4-CGD?kU6�B7DLB/C7DOQ-C?kZ@[436L`9<7N9<7:-TOg;=-T5B;=-TO=-TL`923c9Q7:j6-~U6�¦-v3c/21�7DLB?B7NjP7D?B[43cG`?B;<367:L436]V-
b436O=7DL">67DLBO�9<-v3c?kU6�r3FGDUP/v3cGW-C;QUVO=7DUVL43cGW;Q3c9<-�7DL8��-C;Q;Q-C?k��;QUVX 36G:GD[8jP7D36G`9<-T;=;<36/C-~O=MPO�9<-TX^Oh36L43cG:MPOQ7:OT>]�R187D/21
jc36;Q7:-TOF��U6GDGDU��R7:LB]^9Q1B-k5	UVOQ7N9<7:UVL�36G:UVLB]^9<1B-�?B;Q367DLB36]V-HL8-C9V��UV; �¦� $ 7D]V[8;Q-k¥W�: k- iW1B7DbB7N9<OF9Q1B-k;Q3c9<-CO0U6�
-TO�9<7:X{3c9Q-T?u7DLB/C7DOQ7:UVL&?8[B;Q7:LB]Y9Q1B-kGl3cO=9\XY7:GDGD7:UVL�MV-T36;QOC�@6a1B-kX^-v36Lu7DLB/C7DO=7DUVLu;<3c9Q-HU£jV-C;F9<1B-Hb436OQ7:L&7:O
�� &X�5	-T; 4�MP;T>y;Q-T36/21B7:LB]�1B7:]V1B-T;�jc36GD[8-TOH[85�9<U D6�� uX 7DL�9<1B-YX{367:L�;=7:jV-C;sjc36G:GD-CMPOs36LB?�7:L�9<18-
-v3cO=9<-C;QL�5BGl3m9<-v3c[BOT�

$ [B;=9Q1B-T;=XYUV;=-6>"7:LB/T7:OQ7:UVL&543c;=9<GNM�;Q- WB-T/C9QO�/TUVL`9<7:LB-TL`9<36GgX^U£jV-TX^-TL`9QO�36LB?�7DOFU6�h5rUc9<-TL`9Q7l36Gw[BOQ-k9QU
X^-v36O=[B;Q-�;=-T]V7:UVL436G�[B5BG:7:� 9v�E6a1B7DO�X^-C9Q1BUW?�X{3 �c-TO�7N9k5	UVOQO=7DbBG:-{9<U�O=-T543c;<3c9Q-�9<1B-�9Q-T/C9QUVLB7:/�/TUVL`9Q;Q7Np
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Lusitanian

Muschelkalk
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Shale Sand Carbonate Aquifers

Rhaetian

Tertiary

Gault

Portlandian

Neocomian

Callovo-

Oxfordian

Toarcian

Carixian-

Domerian

Dogger

Keuper

Buntsandstein

Aptian
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model limits

ANDRA’s Bure

potential repository site

Distribution of transient minus

steady state heads, in %

of the maximum head

difference

< 100

0 - 1

1 - 5

5 - 10
10 - 20
20 - 30

30 - 40
40 - 50

50 - 60

60 - 70

70 - 80

80 - 90

90 - 100
> 100

Buntsandstein

Carixian-DomerianCallovo-Oxfordian
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model limits

ANDRA’s Bure

potential repository site

Distribution of

present rising head rates,

in mm/yr

< 0

0 - 0.5

0.5 - 1

1 - 2

2 - 3

3 - 4

4 - 5

5 - 6

6 - 7

7 - 8

> 8

Carixian-Domerian

Buntsandstein

Callovo-Oxfordian
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������� ¥�`ba � Sdc/egf�hjilknmjopirq�irsltvuwknirf�ojsxk/ylylz�{]h|z�o�}�~�f�yl�vz���k/i���c/f�uwf�yle��jf��]f���{]��o�kvi #�� z�i�m�k�����{]h��
� {Wil{Wf�h�m�kvi a� � m�k/ylh�{Wkvyrid�_z `
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e kvylir{]i$sxkvh�s ��o�k egf�ojy m�k ~ z�{)(��Wkvi m�{+*go�il{-,�{Wsxc/in��q�m�yxz�o��]{W��ojkvi `/. � z�e�e�z�ylz � s�cv��z��]kvuwkvh�sn{]uwegf�y$sTz�h�s
m�k m�z�sxk/y z0,�k � ejylc � {]ir{]f�hp�Wkvi�e���z�irkvi m���{]h � {]ir{]f�h e�o�{]ir��o�k � k/� z � f�h�m�{ sx{Wf�h�h�k��]k�slkvuwe�i m�{Wile f�h�{+(��]k
e f�o�y�� z�mj{]ilir{]e�z_sx{]f�hwmjkvi e kvy$sxo�y1(�z�sx{Wf�h�i `72 h � k�irkvh�i32��]k/i�slyxz0,�z�o�} m�k�m�z�sTz�sl{]f�hwm�k/i m�cve � sli {]h�slkvy$�
���]z � {]z�{]yrkvi�kvh � z�m�ylz�h�s �]k/i c3,�cvh�k/u k/h�sxi {]h � {]ir{W~�i54 � ~ ` ilk � sl{]f�h�6 ` Gj` G`§ m�k3,�yxz�{]kvh�s e kvyru k*slslylk�m!�bz87wh�k/y
� zn~�k/h:9/slylk sxk/u e f�ylk/�]�Wk � f�h�il{Wm�cvyrcvk `

�	� � ��� � � �5; � ��� � � ��� � �=< �������?> ���

@ kdmjkvylhj{]kvy�z�iregk � s zA( f�ylmjcA2�k*s hjf�h �Wk uwf�{]h�mjylkA2�egf�y$sxk iro�y��]k e kvyl��cv�]{Wilf�� ` 2 hwk3*gk/s�2��]k m�c/ilcv��o�{ �
�]{+(�ylk�m�k � � c*sTz�s ��q�m�yrf�mjq�h�z�u {W��ojk m�o irq�irsltvuwkCB ����{]irilo�k mjk ilf�h cD,�f��Wojsx{Wf�h|sxylz�h�ir{Wsxf�{]ylk��]o�{ z c/slc
z�srsxyl{+(�o�cE4�ilk � sx{Wf�h ¥j` 6 ` �`§*`�F k � { kvi$s � f�hHG�yluwc �]f�yril��o�k ilk/o�� kvi$s e�yl{Wi kvh � f�uwejslk � k il{W��h�z��I2gm�z�h�i
o�h�k ir{]u oj� z�sl{]f�h h�k egf�yrsTz�h�s ��o�k iro�y �]k/i m�kvyrh�{]k/yli a� � �_z ` @ kvi � ��z�uwe�i ��q�m�yxz�oj�]{]��o�k/i fJ(jslkvh�o�iKB
����{]irilo�k m�k � � cD,�f��Wojsx{Wf�h sxyxz�h�il{ sxf�{Wylk ilf�h�s z��]f�yri�ir{]uw{]�]z�{]yrkvi z�o�}pyrcviloj�WsTz_sxiLG�h�z�o�}|m�k�� z ir{]u oj� z�sl{]f�h
� f�u e��Wt/slk ilo�y � {Wh�� uw{]�W�]{Wf�h�i�m��bz�h�h�cvk/i `

M f�ojydmjkvi m�{+*go�ir{+,�{Wslcvi ��q�m�yxz�o��]{W��ojkvi m�{]uw{]h�o�c/kvi m���o�h f�yrm�ylk m�k ��ylz�h�m�k/o�y�2�ojh�kD*!k*sdu c/u f�{Wylk
� oju o��]cdilojy � ��z���o�k � q � �Wk�ilkdsxylz�m�o�{ s e�z�y ojh�k5(�z�{]ilirk�e�yrf���yrkvilir{+,�k�m�k�� z � ��z�yl��k�m�z�hji �]k/i uw{]�W{]k/o�}
e kvo e kvyluwc z8(��]k/i ` @ z mjc � yrf�{]irixz�h � k m�k �]z � ��z�yl��k i/�bz�srsxc/h�ojk egk/oNB egk/o k/s �Wkni$q�i$sxt/u k � f�hO,�kvyr��k
,�k/yli o�h h�f�oH,�k/��c/sxz�s m���cv��o�{W�]{+(�ylkP4%G���ojylk ¥j` 6  `§ `�F k � {�k/irs m���{]uwe f�yrsxz�h � k��]f�yril��o�k mjk�sxk/�]i {Wu e�z � sxi
ilf�h�s ylk � ��kvy � ��cvi m�z�h�i��]k ~�ojslo�y `O. ��mjk3,�{]k/h�s z�{Wh�il{�{Wh�m�{]iregk/h�ixz8(��]k m�k � f�h�il{Wm�cvyrkvy�����c3,�f��]ojsl{]f�h e�z�ilircvk
m�o�i$q�i$sxt/u k m�k�~ z��vf�hEB e�yrkvh�mjylk kvh � f�u e�sxk �Wkvi kD*!k*sxi e�yrc z��]zA(��]k/i m�k/i � q � �Wkvidz�h�sxc/yl{Wkvo�yri e�z�irilcvi `

�	� � �RQ ST; < ;VU�W �=<��?> ;�W ��� � ��� � �=< �������?> ���

. ��iloH(�il{Wirsxk � kve kvh�m�z�h�sdm�k ~�f�yrsxk/i {]h � kvy$sx{Wslo�m�k/i ylkv�]z�sx{-,�k/iXB � znuwf�mjcv�]{Wixz�sl{]f�hwe�yrf�e�ylk/u k/h�s m�{Wslk
m�ope kvyr��cv�W{]irf�� `:. � kvhpz m�c?YZB c/sxc�ilf�oj�]{]��h�c � z ir{]uwe��]{ � { sxcC4�ilk � sx{Wf�h�i D�` G k*s ¥j` 6 ` �@§*`�2 hpkD*!k*s02 m�� ojh�k
e�z�y$s �Wkne kvyl��cv�]{Wilf�� h�� z e�z�i�c/sxcnk*}�e��]{ � { sxkvuwkvh�s�u f�m�cv�W{]irc�k*s ilk/o��]k/i ilk/i � f�h�ircv��o�k/h � k/i�iro�e�e f�ilc/kvi
kvh slkvyru kwm���{]hHG�� sxylz�sx{Wf�h f�h�snc/slc m�c � yl{ sxkvi ` Qn� z�ojslylk e�z�yrs�2 {W� z�c/slc � f�hjil{]mjcvylc[B|� z ~�f�{]i � f�h�sl{]h�o
ile�z�sx{]z��]k/u k/h�s ilo�y ����kvhjilkvu\(��]k m�o"(�z�iril{Wh k*sdslkvuwegf�ylkv�W�]k/u k/h�s ilo�y o�h�� z�yl��k {Wh�slkvy],�z��]�]k `

Q z�h�i�� z u k/ilo�yrk f � ilk/in{Wu e�z � sxi ir{]u o��Wcvi ilojyn������q�m�ylf�mjq�h�z�uw{]��o�k m�o irq�irsltvuwk ilf�h�s�m�f�uw{ �
h�z�h�sli�2j{W� � f�hO,�{]k/h�s sxf�ojs m�k u^9vuwkdm�k iv��{]h�slkvylyrf���k/y ilojy � z ~ z��vf�h m�f�h�s �Wk�e kvyr��cv�W{]irf���kvirs u f�m�cv�W{]irc `
. ��ilk/uP(��]k ��o�k��]k irq�irsltvuwk�irf�ojsxk/ylylz�{]h q ilf�{ s�e�z�yrsl{ � o��]{Wtvylk/u k/h�s�ilkvhjil{)(j�]k ` M z�y k }�kvuwe��]k82�ir{ z�o �W{]k/o
m��_9/slylk z�ojslf�yl{Wilc k/hwslf�ojs e f�{Wh�s m�o m�f�u z�{]h�k82��Wk m�ylz�{]h�z���k k/irs � f�hjil{]mjcvylc � f�uwu k h�o��I2��]z�m�{+*gcvyrkvh � k
m�k � ��z�yr��k k/h�slylkw����c/sxz�s�z � slo�kv� sxylz�h�ir{Wsxf�{]ylk k*sn�Wkwe kvyru z�h�kvh�s�m�z�h�i �]k/i irkvuw{ � egk/yluwc zA(��Wkvi f�o �]k/i
z���o�{ ~�tvylk/i�e�ylf�~�f�h�m�i kvhwkvi$s�m�{]uw{]h�o�c/k m�k u f�{Wsx{Wc `8F k � {�h�k iv� z�e�e��W{]��o�k ��o�� z�o�}`,�z��Wkvo�yri�zA(�ilf��]o�k/i m�k
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������� ¥j` 6  � Sdc/egf�hjilkwm�k � z � ��z�yr��k ��q�m�ylz�o��]{W��o�k 4 kvh u § z�o�} f �/� o�yrylk/h � k/inilo �v� k/ilir{+,�k/i m���o�h
e kvyl��cv�]{Wilf�� z�o � f�ojyli m�kvi a m�k/ylh�{Wkvyli � q � �]k/i � �]{Wu z�sl{]��o�k/i�2!e f�o�y ojh[Yrk/o mjk e�z�yxz�u t*sxylk/i m�f�h�s �]k/i
m�{-*!o�ir{+,�{Wslcvi���q�mjyxz�o��W{]��o�k/i ,�k/yrsl{ � z��]k k/s ��f�yl{��vf�h�sxz��]k f�h�s c*sxc�m�{]uw{]h�o�c/kvi�m���o�h f�yrm�ylk�m�k���ylz�h�m�k/o�y `
@ kvi ,�z��]k/o�yli�m�kvi e�z�ylz�uwt/sxyrkvi {Wh�{Wsl{ z�o�}�irf�h�s {]h�m�{W��o�cvk/i kvh sTzA(j�]k ¥j` 6 ` @ f � z��W{]ilz�sx{Wf�h mjo e�yrfAG�� kvh
G���ojylk ¥j` a 4�( § `
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� z � ��z�yl��k k/sdh�f�h k/h�slkvyluwk m�k e f�o�y � kvh�sTz���k�mjk �]z egk/yrslo�yZ(�z_sx{]f�h�u z_}�{]u z��Wk `HF kve kvh�m�z�h�s�uwf�{]h�i
�]k/i k3*gk/sxi sxylz�h�ir{Wsxf�{]ylk/i �]{]c/i z�o�egk/yl��c/�]{]irf���irkvylf�h�s�{]h�slkvh�irkvi�2 e��Wo�i �]kvi kD*!k*sxi�f�e�egf�ilcvi32�sxkv�Wi � kvo�}�m�k
����{]h � {]ir{]f�h 2�m�kD,�{]kvhjm�ylf�h�s � f�h � o�yrylk/h�sl{]k/�]i `

@ � c*sTz�e k iloj{+,�z�h�sxk B�u k*slsxyrk kvh � oH,�yrk � f�hjil{]i$sxk z�{]h�ir{ Bnirk yxz�eje�ylf � ��kvy m�� ojh�k ylk/e�ylc/ilk/h�sxz�sx{Wf�h
e��Wo�i ylcvz��]{Wirsxk m�o egk/yl��c/�]{]irf��R2_m�k u^9vuwk ��o�� B ylk/h�m�yrk � f�uwejsxk m�k/i�e�ylf � k/ililoji z�irilf � {Wcvi�z�o ��k/� & m�c/��kv�
m�o�ilf��I2jk/h e�z�yrsx{ � o��W{]k/y ����c3,�cvh�k/u k/h�s�mjk mjc�( ��� �]k82��]f�yril��o�k ����k z�o�i$sxf � ��c/k�m�z�h�i �]k irf�ojsxk/ylylz�{]h ilf�o�i
~�f�yru k�m�k ��� z � k k/irs (�yrojsTz��Wkvuwkvh�s �W{)( cvylc/knk*s egk/ojs � f�h�slyl{+(�o�kvy B ojh�k ylk/u f�h�slcvkP(�yrojsTz��]k m�k/i h�{ �
,�kvz�o�} e�{Wc �vf�u c*sxyl{W��o�kvi `HF k � {�iloje�egf�ilk�mjf�h � B�� z ~�f�{Wi�o�h�kdylk � f�h�i$sxylo � sx{Wf�h ejylc � {]irk�m�kd����c3,�f��]ojsl{]f�h
sxk/u e f�yrkv�]�Wk�k*s ile�z�sx{]z��]k�m�o egk/yl��c/�]{]irf��R2�~�f�hjm�cvk iro�y ��� z�h�z��Wq�ilk�h�oju c/yl{]��o�k k*s �]k/i m�f�hjh�cvk/ide cvyr{]���]z_�
� {]z�{]yrkvi32�k/s o�hjk�yrc W k }j{Wf�h ilo�yd� z ej��q�ir{]��o�k m�o ej��cvh�f�u t/h�k `

F f�h � kvylh�z�h�s��Wk e�ylk/u {Wkvy e f�{]h�s02�f�h�iv� z�slsxz � ��kvylzwk/h e�z�yrsl{ � oj�]{]k/yXB m�c3G�h�{]y #
6 `��������	��
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���, ��-�$� 2�m�k ~ z��vf�h B c3,�z��]ojkvy ����{]h�slkvh�ir{Wsxc

m�k �]z egk/yrslo�yZ(�z_sx{]f�h���o!� {W��egk/ojs kvhj��kvh�mjylkvy k*s �]k sxk/u eji m�{]iregf�hj{)(��Wk�e f�o�y � z mj{]ilir{]e�z_sx{]f�h ` . �
i/�bz���{Ws z�o�iril{�m�k�sxk/h�{]y � f�u ejslk m�kvi W o � sxo�z�sl{]f�hji � �]{Wu z�sl{]��o�k/i�yxz�ej{]m�k/i k/hne�c/yl{Wf�m�k ��� z � { z�{Wylk k*s
m�kd�]k/i � f�hj~�yrf�h�sxk/y B � z mjq�h�z�uw{]��o�k m�o egk/yl��c/�]{]irf�� ` 2 h k3*gk/s�2�o�h m�k/i � z�yxz � sxt/ylk/i u z�yl��o�z�h�sli
m�k �]z5,�z�yl{]zA(�{]�W{Wslc � �]{]u z�sl{]��o�k�m�kvi�m�kvyrh�{]k/yliX6  � ��z k/irs���� z��Wslkvyrh�z�h � k m�k e�cvyr{]f�m�kvi � ��z�o�m�k/i k*s
~�yrf�{]m�k/iV4 cD,�cvh�k/u k/h�sli m�k�Q�z�h�il��z�z�ylm��/. kvi � ����kvy § 2 m���o�h�k�m�o�yrcvk�m�kX6 B G ��z mjf�h�s � �bz�u e��W{Wslo�m�k
z�srsxk/{]h�s e�yrkvil��o�k � k/�]�Wk m���o�h�k sxylz�h�il{ sx{Wf�h ���]z � {]z�{]yrk*�'{Wh�sxkvyr��� z � { z�{]ylk k/s m�f�h�s � � k/h�ylk/��{]i$sxylk/u k/h�s
k/h m�f�u z�{]hjk � f�h�sx{Wh�kvh�sTz���k/irs�z�o�Yrf�o�ylm!� ��o�{�z�slslkvi$sxc 4�021�h � �jk �*� : f�3�{�k*s z�� `]D� � �D 2 : kvh�s'q k/s z�� `
D� � G`§*` . y o�h egk/yl��c/�]{Wilf�� egk/o
c/e�z�{Wi egk/ojs ~�f�h�m�yrk kvh54  � 4�@ k�(�yrk/s k/swz�� ` 6 a�a�� 2 6 a�aV¥`§ B
D  � � z�h�iK43Q�k/�]{Wil�]k56 a�a76`§ ` Q�k � k ~ z�{ s02�f�h egk/ojs�iv��{]h�sxk/ylylf���kvy iro�y��]k � z�yxz � sxtvyrk k3*gk � sl{+,�kvuwkvh�s
� f�h�sx{]h�o�m�z�h�i �Wk sxkvuwe�i m�o�e kvyl��cv�]{Wilf�� `

D�`��+ 8�9�$�;:<���9�
��
#�8��
=�������
�����������!# o�h�k�uwf�m�c/�]{Wixz�sl{]f�h e��Wo�i ylc z��]{]i$sxk�m�o�egk/yl��c/�]{]irf���e�z�irilk e�z�y ��� z�sr�
slyl{)(jojsx{Wf�h�m�k e�ylf�e�yl{Wc/sxc/i ��q�m�yrf�m�q�h�z�u {W��o�kvi uwf�m�{-G�cvk/i kvh � f�h�ircv��o�k/h � k�m�z�h�id�]k/i � f�o � �jkvi
� f�h � k/ylh�c/kvi `
F k � { ilo�e�e f�irk m�� k/h � f�h�h�z � slylk �]z e�yrf�~�f�h�m�k/o�y ` Q�kvi slyxz0,�z�o�}|kvh � k irkvh�i irf�h�s
z � sxo�k/�]�Wkvuwkvh�s kvh � f�ojylidm�z�h�id�]k � z�m�ylk m�o e�ylf���yxz�uwuwk 2 F @ . M>0 2 .1.@?BAC
2 ���D�� EC�� �D,�F���G�
�
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�	�K�����-HL �D��,MN
��	�PO� ���DRQ
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D,
#�$�T��

�T���	�U���-�$��
#�+ �D,�F���2�
�V ��2�S���XW	 ��	���-�Y�
��Z[ ������]\g`�. �]idu k*slslkvh�s�k/h^Yrkvo|�]k u f�m�t/�]k G Q )8*�,%9�/1- 2 e�yrc � c/m�kvuwuwkvh�s
ojsl{]�W{]ilc�e f�o�y ylk � f�h�i$sxyro�{]yrk ������{Wirsxf�{]ylk sl��kvyru {W��ojk m�o\(�z�ilir{]h mjk M z�yl{]i32 m�cvirf�ylu z�{]i z87wh�c/k z�o�}
e���z�ilk/i �]kvi e��]o�i ylc � kvh�sxk/i m�k ilf�h�cD,�f��Wojsx{Wf�h ` @ kvi sxk/u e cvylz�sxojylkvi il{]uno��]c/kvi e�z�y �]k = 0@?1A z�o
Q�k/ylh�{Wkvy 4 z }j{Wu o�u : �]z � {]z�{]yrk e kvoH,�kvh�s�~�f�o�ylhj{]y m�k/i � f�h�mj{Wsx{Wf�h�i z�o�} �]{Wu { sxk/i yrcv��{Wf�h�z��W{ �
ircvkvi k/h�iro�yr~ z � kA2�B {Wh�slkvyregf��Wkvy�ilo�y o�h�k � f�o�y1(gk � �]{]u z�sl{]��o�k ��z�ojsxk�yrcvirf��]ojsl{]f�h `_^ slkvyluwkA2
o�hjk ,�{Wil{]f�h slyl{Wm�{]uwkvh�ir{]f�hjh�kv�W�]k�mjk � � k }�sxkvhjil{]f�h m�o�e kvyl��cv�]{Wilf��I2�z�ojilil{�(�{Wkvh�kvh�ilo�y$~ z � k ��o���kvh
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e�yrf�~�f�h�mjkvo�y32�kvi$snz_slsxk/h�m�o�k82 e�ylk/h�z�h�s kvh � f�uwejslk z�o�ilir{�(�{]k/h ������c/slcvylf���cvh�c/{Wslc ile�z_sx{ z��]k m�k/i
�W{Wsx�jf��]f���{]kvi���o�k � k/�]�]k mjkvide�z�yxz�u t*sxylk/i � �W{]u z�sx{W��ojkvi `

Gj`��������7DP���2���F��� �P�2 �D,�, ����S��
X�������
�����������_��D]�N �9 �D�

�$�X�	����D��-��
��X��
 �������	����D��-��
�� 2jmjf�h�s��Wk � z�yxz � �
sltvylk � f�h�slylf�,�k/ylilc z�m�c?YZB c/sxc ylk/�]k3,�cN4 irk � sx{]f�h D�` DV§*` @ � ��q�e f�sx��t/ilk mjk � f�h�sl{]h�o�{Wslc k/irs�~�f�yrslk
m�z�h�i � z uwkvilojylk�f � kv�W�]k yrkvirslylk/{]h�s ~�f�yrslkvuwkvh�s �]k/i egf�iril{+(�{]�W{Wsxc/i�m�k yrk � ��z�yr��k�m�kvi z���o�{ ~�tvylk/i e�ylf��
~�f�hjm�i z�o�} ilkvoj�]i sxz��]{W��i�2�~�kvhH9/sxyrkvi hjf�h ��k/�]c/kvi�egc/h�c/slyxz�h�s �Wk�e kvyr��cv�W{]irf�� ` @ � zA(�irkvh � k m���{]h�m�{ � k/i
e cvyr{]���]z � {]z�{]yrkvi m�z�hji �]k/i ~�f�h�mji m�k5,�z��W�]cvk/i irkvuP(��Wkvylz�{Ws m�� z�{]�W�]kvojyli�{]h�mj{]��o�kvy ��o�k �]k�egk/yl��c/�]{Wilf��
c/e�z�{]i k*s � f�h�sx{]h�o h��bz � f��]f�h�{Wilc ��o�k �]kvi e��]z�sxkvz�o�} ` @ � k }�{]irslkvh � k m�kwm�ylz�{]h�i z � sx{ ~�i e kvhjm�z�h�s
�Wkvi e���z�ilkvidm�k e kvyl��cv�]{Wilf��!m�z�h�i �]k/i e�yl{Wh � {We�z��Wkvi ,�z��W�]cvk/i m�o"(�z�ilir{]h kvi$s z�{]h�ir{�e�� z�o�il{+(��]k `
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	 �%��� 	�� �H� �/� ��� � � ������� �-����	�� � �O�#�!����'-����	#�&�*�I�+�H� ��� � ��	��
^ � k iro Yrk/s�2�h�f�slf�h�i�z�o e�z�ililz���k ��o���{]�jk/irs�e f�ilir{)(��Wk m���kvi$sx{Wu k/y ����c/slkvh�m�ojk m�o egk/yl��c/�]{Wilf�� B e�z�y$sx{]y

m�k/iwir{]u oj� z�sl{]f�h�i � �W{]u z�sx{W��o�kvi `B2 h k3*gk/s�2 ����{]h�m�{ � k � �]{Wu z_sx{]��o�k82 m�{Ws ? ylk/� z�sl{+,�k ilk3,�kvyr{Ws'q {]hjm�k*} \ 2
e�yrf�egf�ilc�e�z�y���k � ��z�k3, 4?6 a76 6 § 2 e kvyluwk/swm���kvh�c/sxzA(��]{Wy �]k�m�{]z���h�f�irsx{ ��`VF k*s {Wh�m�{ � k�� kvi$s � z�� � o��]c
kvhp~�f�h � sl{]f�hpmjkvi uwf q�kvh�hjkvi u k/h�ilojkv�]�Wkvi�m�kvi slkvuwe�cvylz�sxo�yrkvi m�kn��� z�{]ydkvh 
 F m�kLYlz�hO,�{WkvyC4
	���
�� § k*s
Yro�{W�]�]k*s 4
	���� � § � f�u uwk iro�{Ws #

� ir{�	���
�� k*s�	���� � ilf�h�sdh�c/��z�sx{ ~�i f�o�h�oj�]i z��Wf�yli���� � a�a�a
� ir{�	���
���� 
�� 	���� � z��]f�yri�� 
�� �"!$#

� �&%�'� ir{�	���
�� k*s�	���� � ilf�h�sdirslyl{ � sxk/u k/h�s�e f�ir{Wsx{ ~�i�2(�)� a�a�aj`
@ kvi irkvo�{W�]i�mjkP,�z��]kvojy�iloj{+,�z�h�sxi f�h�s c*sxc m�c*sxk/yluw{]h�c/i kvuwe�{]yr{]��o�k/u k/h�s # �Wkne kvyl��cv�]{Wilf�� kvi$s � f�h�sl{]h�o
��o�z�h�m*�+� �-, 2 k*s m�{]i � f�h�sl{]h�o f�o ile f�yxz�mj{]��o�k �]f�ylil��o�k �-,.� � � � ��` M z�y � f�uwe�z�yxz�{]ilf�h
B|�]z m�{Wirsxyr{)(�o�sx{]f�h z � sxo�k/�]�Wk m�o e kvyr��cv�W{]irf�� 4 � ��z�hj�|k/s z�� ` 6 a�a�a`§ 2 � z�u c*sx��f�m�k kvirs � z�e�zA(��]k m���kvh
ylk/e�ylf�m�o�{Wylk �]k/i sxyxz�{Wsxi ��cvh�c/yxz�o�} B e�z�y$sx{]y mjkvidilf�y$sx{]k/i m�kvidu f�m�t/�]kvi � �]{]u z�sl{]��o�kvi32jh�f�sTz�uwu k/h�s kvh
sxk/yluwk m!� k }�slkvh�ir{]f�hn� z�sl{Wsxojm�{]h�z��]kA2*u^9vuwk�ir{�mjkvi mjcvixz �v� f�ylm�i ylcv��{]f�h�z�o�} ilf�h�s �]f � z��Wkvuwkvh�s e f�ilir{)(��Wkvi `
2 �]�Wk z c/sxc z�e�e��W{]��o�c/k z�ojilil{ (�{Wkvh e f�o�y � z�ylz � slcvyr{]ilk/y�mjkvi e�z��]cvf_�'e kvyl��cv�]{Wilf��WiC43Q�kvu � ��kvh���f k/s z�� `
D� � 6J2
M f�ojslf�o D� � G`§ ��ojk e f�o�ynk/h e�yrcvm�{Wylkw����k*}�sxk/h�il{Wf�h ~�ojslo�ylk kvh �W{]kvh z0,�k � �]kwylc � ��z�oH*gkvuwkvh�s
4 4 f�����f�, k/s�z�� `�D� � �D6§*`

. � kvirs z�e�e�z�ylo
{]h�sxc/ylk/ilixz�h�s m�k�ylcvz��]{Wilkvy ojh�m�{]z���h�f�irsx{ � m�o
egk/yl��c/�]{]irf�� ��y ��� k"B � k*s {Wh�m�{ � kEB
e�z�y$sx{Wy m�kvi ir{]u oj� z�sl{]f�h�i =>0@?BA m�k F 6 S @�k/s m�o Q�k/ylh�{Wkvy 4 z_}�{Wu o�u : �]z � {]z�{]yrkA2�� z ��z�ojsxk yrcvilf_�
�]o�sx{]f�h fA*gyxz�h�s�� z�egf�ilil{+(�{]�W{Wslc m�� ojh�k m�k/i � yr{]ejsl{]f�h ile�z_sx{ z��]k e��]ojine�yrc � {Wilk82 h�f�sTz�uwu k/h�snk/h � k ��oj{
� f�h � k/ylh�k �Wkvi c*sxk/h�m�o�k/i {]h�sxk/yluwcvm�{]z�{]yrkvi�m�{]i � f�h�sl{]h�o�kvi `2^ � �bz � sxojkv�R2��Wk (�{]z�{]i � ��z�ojm�m�o�u f�m�t/�]k\4 � ~ `
ilk � sl{]f�h G�` 6 ` DV§ ilk slyxz�mjo�{Ws�e�z�y�o�h�k k }�slkvh�ir{]f�h sxylf�e �]{Wu { sxcvk mjo egk/yl��c/�]{]irf�� m�z�hji �]k/in��z�o�sxkvin� z_�
sx{ sxo�mjkvi m�k � � �jcvuw{]ilej��tvyrk/�df�ylm e�z�y ylz�e�e f�yrs�z�o�} fA(�ilk/y1,�z�sx{Wf�h�i ` @ ��k*}�sxk/h�il{Wf�h mjo e kvyl��cv�]{Wilf�� z�o
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Q�k/ylh�{Wkvy 4 z_}�{Wu o�u : �]z � {]z�{]yrk k/irs�m�f�h � � z�� � o��WcvkXB e�z�yrsx{Wy m�k slkvuwegc/yxz�slo�ylk/i � f�yryl{]��cvkvi m�k � kX(�{]z�{]i
e�z�ydilf�o�irslyxz � sx{]f�h m�k�� z m�{-*!c/ylkvh � knk/h�sxylk��]k/i slkvuwegc/yxz�slo�ylk/i�ir{]u o��Wcvk/i�z�o F 6 SK@ k/s��]kvidfJ(�irkvy],�z �
sx{Wf�h�i F S 
 4 ��k � k/s z�� ` 6 a�a�a`§*` @ kvi ylc/ilo�� sTz�sliwe f�o�y � � 2 o�yrf�e k ilf�h�swe�yrf�egf�ilcvi k/h G���o�ylk ¥j` 6J6 `

 h�e kvyr��cv�W{]irf���m�{]i � f�h�sx{Wh�o iv��c/slkvh�m�z�o hjf�ylm�m�k�� z $�ylz�h � k82��Wk��Wf�h��nmjkvi � � sxk/i/Yro�il��o���kvh�� yrk/sTz���h�kA2
� f�oH,�yxz�h�swcv��z��]kvuwkvh�s �]z 4 z�h � �jk k*s �]k�ilojm
mjk�� � ^ h����Wk/sxk/ylyrk ` . � irk e�ylf��Wf�h���k[Bp����{]h�sxc/yl{]k/o�y m�k/i
sxk/ylyrkvi kvh 2 o�ylf�e k m�k ��� 2 irs `�. � k/irsde�yrcvilk/h�s�m�z�h�i �]k 4 z�iril{ ~ F kvh�slyxz�� k*s � f�h�sx{Wh�o�m�z�hjid�Wkvi ^ �]e kvi `

������� ¥�` 6J6 � Q�{]irslyl{+(�ojsx{Wf�h m�o e kvyr��cv�W{]irf�� kvh 2 o�ylf�e kA2 � z�� � o��]c/kwm!�bz�ejyltvi��]k ? ylkv�]z�sx{-,�k irk3,�k/yl{ s'q
{]hjm�k*} \ 4 ��k � ��z�k3, 6 a76 6 § z�eje��]{W��ojc z�o�} yrcviro��Wsxz�sxi mjkvi ir{]u o��]z�sx{Wf�h�i =>0@?BA e f�o�y �]k Q 4 : `B2 h
(��]z�h � 2��]kvi � z��]f�srsxk/i ��� z � { z�{Wylk/i [ k/h ��yr{]i32��]k e kvyr��cv�W{]ilf�� � f�h�sl{]h�o [ kvh^,�k/yrs02��Wk egk/yl��c/�]{Wilf���mj{]i � f�h�sx{Wh�o [
kvh�ylf�o���kA2��Wkvi slkvylyrkvi32 k/h (j�]kvo [ � z u k/y `

0jz � ��z�h�s ��o�k �Wkvinslkvuwe�cvylz�sxo�yrkvi ir{]u o��Wcvk/i�2 u^9vuwk � f�ylyr{]��c/kvi mjo (j{ z�{Wi � ��z�ojm
mjo F 6 SK@ h�k
ylk/e�ylf�m�o�{Wilk/h�s e�z�i �]k yrk/~�yrf�{]m�{Wilirkvuwkvh�s kvh�yrkv��{Wirslylc e�z�y!�]kvi mjf�h�h�c/kvi e�z��Wcvf � �]{Wu z_sx{]��o�k/i 4�ilk � sx{Wf�h Gj` DV§ 2
{]��k/irs e�ylfJ(�zA(��]k���o�k �]kvi �]{Wu { sxk/i � f�h�sl{]h�o & m�{Wi � f�h�sx{]h�o�k/s m�{]i � f�h�sx{Wh�o & zA(�irkvh�s irk irf�{]k/h�s il{ sxo�c/kvi/B�m�k/i
� z_sx{Wslo�m�k/i�e��Wo�idu c/yl{]mj{]f�h�z��]kvi ` F k/srsxk k/ylyrkvo�y�m�� k/irsl{]u z�sx{Wf�h mjk3,�yxz[9*sxylk�e�yl{Wilk kvh � f�u e�sxk m�tvi �Wf�yli
��o�k � kvi � ��z�uwe�i m�kdsxk/u e�c/yxz�slo�ylkdil{Wu o��Wcvi�z�o Q 4 : irkvyrf�h�s ojsl{]�]{Wilc/i�e f�o�y�e�yrcvm�{Wylkd� z e�ylf�~�f�h�m�kvojy
m�o�egk/yl��c/�]{Wilf�� `

Q�kpe��Wo�i�2�� z m�{Wirsxyr{)(�o�sx{]f�h�ire�z�sx{]z��]k { � {du {Wilk�kvh z0,�z�h�s irkpyxz�eje�ylf � ��k|mjkvi fJ(jilkvy],�z�sx{Wf�h�iwm�k
" oj{ Y �vk/y k*s � z�h�mjkvh�(gk/yl���jkC4]6 a�a76`§ e�z�y irf�h f�yr��z�h�{Wixz�sl{]f�hwilk/�]f�h o�h���ylz�m�{]k/h�s�� �/0 � f�hj~�f�yru c/u k/h�s
z�o ��ylz�m�{Wkvh�s m�knslkvuwe�cvylz�sxojylk e��Wo�i u z�yl��o�cnm�z�h�i � k/slslk m�{]yrk � sx{]f�hp�]f�yri�m�k/i e�cvyr{]f�m�kvi���� z � { z�{Wylk/i `
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@ � {Wh W o�k/h � knf � c z�h�{W��o�kA2 ylk/ile f�h�ixz8(��]k�m�� ojhp��yxz�m�{]k/h�s 2 � F k*s m�k���� z�u k/h�o�{]irkvuwkvh�s�mjopegk/yl��c/�]{Wilf��
B e�ylf }�{]uw{Wslc m�k/i � � sxk/i�2�c3,�f���o�c/kne�z�y � z�h � �]{Wk/s$�?@ z�h�f � 4]6 a�a�a 2 D� � � `§ 2�h�� k/irs�{ � {�e�z�i ylk/e�ylf�m�o�{ sxk `

�	� � ��� � >�> ; � ��� � ��� ���
�?> ; W ��� �

M f�ojy � f�h � �]ojylkA2 o�hpk/ililz�{ m�k�u f�m�c/�]{]ilz�sx{Wf�h ? h�z�slo�yxz��W{]i$sxk \ mjopegk/yl��c/�]{Wilf�� kvi$s e�yrf�e f�ilc�egf�ojy
�]k m�kvyrh�{]k/y � q � �]k ���]z � {]z�{]yrkA2 ilojy�� z!(�z�ilkpm���o�h i � cvh�z�yl{]f � f�h�i$sxyloj{Ws m!�bz�ejyltvi��Wkvi mjf�h�h�c/kvi m�kp�]z
�]{ slslcvyxz_sxo�yrk `�. � iv� z���{ s m���o�h e�ylk/u {Wkvy�e�z�i ,�k/yli o�h�k m�k/i � yl{]e�sx{]f�h e��]o�i ej��q�ir{]��o�k m�k � k ejylf � kvirilo�i32
kvh ,�o�k m�k m�cD,�kv�Wf�e�e kvuwkvh�sxi o�� sxc/yl{]k/o�yli k/s m�z�hji�� �bz_slsxk/h�sxkpm�k/i ylcviro��Wsxz�sxi�mjk �]z uwf�m�c/�]{Wixz�sl{]f�h
sxyr{]m�{Wu k/h�il{Wf�h�h�k/�]�Wk�mjk ����c3,�f��]ojsl{]f�h�m�k ixz yrcve�z�y$sx{ sx{]f�h ile�z_sx{ z��]k|k*s sxk/u e f�yrkv�]�Wk m�z�h�i��]k (�z�ilir{]h=2
c3,�f���o�c/k � { � m�kvirilo�i ` F k i � cvh�z�yl{Wf i/�bz�eje�o�{]k z�{Wh�il{!ilo�y �]k/i ��q�e f�sl��tvirkvi�iro�{+,�z�h�slkvi #

6 ` o�hjk k }�slkvh�ir{]f�h ile�z_sx{ z��]k k/s�o�h�kwylc/e�z�y$sx{Wsl{]f�h k/h�sxylk egk/yl��c/�]{Wilf�� � f�h�sx{Wh�o k/s m�{Wi � f�h�sl{]h�o �Wf�yli
m�k/i k*}�sxyrkvu oju i ~�yrf�{]m�i ilk/�]f�h��]z � z�y$sxk e�yrf�e f�ilc/k e�z�y � z�h � �]{Wk/sr� @ z�h�f � 4]6 a�a�a 2 D! � � `§ egf�ojy
�Wk Q�kvyrh�{]k/y 4 z }j{Wu o�u : �]z � {]z�{]yrkA2_m�{]i � ylc*sx{Wilcvkdilojy �]z ��yl{]�W�]k m�o uwf�m�tv�WkA2�irf�{Ws�o�hjk���q�egf�sx��t/ilk
~�f�y$sxk k/h�slkvyluwk m���k*}�sxk/h�il{Wf�h u z_}�{]u z��Wk�m�o�egk/yl��c/�]{Wilf�� 4%G���ojylk ¥j` 6 DV§�[

D�` o�hjk e�yrf�~�f�h�m�k/o�y ��oj{�cD,�f��Wo�k m�k G� B 6 D� u kvh � z�i mjk e kvyl��cv�]{Wilf�� � f�h�sx{Wh�o�cve�z�{]i z�o � f�o�yli m�o
� q � �]k82���f�oH,�kvylhjcvk e�z�y � � {Wh�slkvh�ir{Wslc kvi$sx{]uwcvk mjo�yrk/~�yrf�{]m�{Wilirkvuwkvh�s02�k*s m�{]uw{]h�o�c/k m�k uwf�{Wsl{]cdkvh
� z�i m�k�e kvyr��cv�W{]irf�� � f�h�sx{]h�o=2�,�f�{]yrk mjo ��o�z�y$sdiv��{]� kvi$sdm�{]i � f�h�sx{Wh�o `�F k/srsxk ��z�uwu k mjk�e�yrf�~�f�h��
m�k/o�y�kvi$s e f�o�y � � {Wh�irsxz�h�s�Gj}�cvk�z�yZ(�{ sxylz�{]yrkvuwkvh�s02�ilkv�Wf�hw����f�ylm�yrk m�k ��yxz�h�m�kvojy�mjkvi�kvirsl{]u z�sx{Wf�h�i
uwf q�kvhjh�kvidegf�o�y �]k (�z�ilil{Wh 4�@ k�(�yrk/sdk/s�z�� ` 6 a�a!� 2=6 a�a6¥ 2 F f�o�y1(gf�o��]k/{ } k/s�z�� ` 6 a�a76V§�[

Gj` o�hjk�cD,�f��Wojsx{Wf�hwslkvuwegf�ylkv�W�]k mjc � f�o�egc/k�irkv�]f�h �Wkvi�e�yl{Wh � {We�z�o�} irsTz�m�kvi � �]{Wu z_sx{]��o�k/i m�o m�kvyrh�{]k/y
� q � �]k82 k/h ~�f�h � sx{Wf�h m�kvi � f�h�mj{Wsx{Wf�h�i � �W{]u z�sx{W��o�kvi k*snm!�bz�ejyltvi��]k/i�k/irsx{Wu z_sx{]f�h�i m�kvi�z�ojslkvo�yri
yrkv� z_sx{+,�kvi B��]z e�yrcvirkvh � k m�kdegk/yl��c/�]{]irf���k/s B�irf�h � z�yxz � sxt/ylk � f�h�sx{Wh�o & m�{]i � f�h�sl{]h�o�4 � z�h � �]{]k*sr�
@ z�h�f � 6 a76�a 2�6 a�aV¥ 2 6 a�a�6 2 � z�h�m�k/h�( kvyr����k k*sLM {]ililz�yrs56 a�a G 2 . ilz�yl{Wh�6 a�a�� 2 " o�{ Y �/kvy k/s . ilz�yl{Wh
6 a�a�� 2 " o�{ Y �/kvy�k/s � z�h�m�k/h�(gk/yl����k 6 a�a76 2�Sdk/h�ilirkvh k*s � z�h�m�kvh�( kvyr����k D! � G 2A,�z�h " o�{Wili$sxkvmjkvh
k*s z�� `�D! � G`§ # �]z e�ylk/u {Wtvyrk e���z�irkdmjk � ylf�{Wililz�h � k m�c3(�ojslk�z�o^M �]c/h�{]��� z � { z�{Wylk�{]hj~�c/yl{]k/o�yL4�irsTz�m�k
{Wilf�slf�e�{]��o�k . . 0 � 2 � 4 � ¥ 6��_z § 2 ilo�{-,�{Wk�m���o�h M �Wcvh�{W��� z � { z�{Wylkwu f q�kvh 4 irsxz�m�k . . 0 G`§ ��cvh�c �
ylz��]k/u k/h�s e��Wo�i m�f�o�}�2 u z�{Wi e�ylc/ilkvh�sxz�h�s o�h�k e���z�irk m�kw~�ylf�{Wm ej�]o�i {]h�sxk/h�ilk kvh ilf�h � kvh�sxyrk
4 � � 6*� G 4 �_z § ` @ z irk � f�h�m�k e���z�ilkpm�k � ylf�{Wililz�h � k82 ��o�{�k*}�egc/yl{Wu k/h�slk o�h ylk*~�ylf�{Wm�{]irilk/u k/h�s
u z_}�{]u z��R2 � f�o ,�yrk|�Wk M �Wcvh�{W��� z � { z�{Wylk ilo�e cvyr{]kvojy�4 D�� � 6 G �_zH2�irsxz�m�k . . 0 DV§ ` @ k�egk/yl��c/�]{Wilf��
m�{Wile�z�yxz � s z�o 6 z�yrm�{]���]z � {]z�{]yrkA2 �]f�yri m�o yrc � ��z�o *!k/u k/h�snyxz�ej{]m�k ��o�{ � f�hjm�o�{Ws�z�o ylc/��{]uwk {]h��
slkvyl��� z � { z�{Wylk|mjk � � " f��]f � t/h�k ` ^ o�} z��]kvh�slf�o�yli�mjk 6 D � 6  �_zH2 �Wk Q�yrq�z�i�ylc � kvh�s ylk � ylc/k m�k/i
� f�h�m�{ sx{]f�h�i e cvyl{W��� z � { z�{]ylk/i ~ z0,�f�yxzA(��WkviLB o�h�m�kvyrh�{]k/y ylk/slf�o�y e f�h � slo�kv� mjo e kvyr��cv�W{]ilf�� [
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��` �]z|e�ylc/ilk/h � k�m���o�h�e kvyr��cv�W{]irf�� uwf�m�{+G�k �]k/i e�ylf�ejyl{]c*sxc/i ��q�m�yrf�m�q�h�z�u {W��o�kvi m�k/i ~�f�ylu z�sx{Wf�h�i
� f�h � k/ylh�c/kvi kvh�~�f�h � sx{Wf�h m�k � � c/e�z�{Wililk/o�y ��k/�]c/kA2jirkv�Wf�h��]k i � ��cvu z e�ylf�egf�irc e�z�y F kvyrslkvi k/s z�� `
4?6 a�a��V§ m�z�hji �]k � z�m�yrk m���o�h�k uwf�m�c/�]{Wixz�sl{]f�h il{Wu {W� z�{Wylk yrc z��W{]ilc/kniro�y �]k\(�z�ilir{]hpmjkCM z�yr{]i ` @ z
slyxz�h�iru {Wilir{+,�{Wslc 	 z�e�e��]{W��o�cvk k/irs�z��Wf�yli�� z ilf�u uwk m�o e�yrf�m�oj{Ws m�k �]z egk/yluwc zA(j{]�]{ sxc m�o ilf��
��k/�]c������|e�z�y�����cve�z�{]ilirkvo�y���kv�]c/k��	�|k*s mjo e�yrf�mjo�{Ws�mjk �]z egk/yluwc zA(j{]�]{ sxc {]h�{ sx{ z��]k
����� e�z�y
� � c/e�z�{]irilk/o�y h�f�h���kv�Wcvk
� il{ ����kvhjilkvu\(��]k m�k �]z � f�o � ��k h���kvi$s�e�z�i ��kv�Wc m�z�h�i ixz sxf�sTz��W{Wsxc #
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z0,�k � ����� c/��z��5B 6  
���� u ` i 
�� ` @ k|u#9/u k�s'q�e kpm�k � f�h�m�{ sx{Wf�h i/�bz�eje��]{W��ojk�B �]z egf�ylf�ir{Wsxc
kD*!k � sx{-,�kdm�kvi z���o�{ ~�tvylk/i�z�o�} z � kvojylkvuwkvh�sli 4?6  
�� § ` @ z e kvyluwc z8(�{]�W{Wsxc ,�k/yrsx{ � z��Wk ilo�{ s�o�h�kd�]f�{
m�k � f�u e f�ir{Wsx{Wf�h ��z�yluwf�h�{]��o�k #
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z0,�k � ����� c/��z���BE6  
���� u ` i 
���[

4 ` irf�o�i � f�hjm�{Wsl{]f�h�i m�k egk/yl��c/�]{]irf��R2�m�k/i sxz��]{W��i egc/ylk/h�h�kvidilf�h�sdiro�i � kvejsl{)(��Wkvi m�k m�yxz�{]h�k/y �]k e kvy �
��c/�]{Wilf�� `=. �]i�ilk �Wf � z��]{Wilkvh�s �Wk �]f�h�� mjkvi z_}�k/i e�yl{Wh � {We�z�o�} mjo ylc/ilk z�o ��q�m�yrf���ylz�e���{W��ojkA2 irf�{Ws
e f�o�y o�hjk � f�sxk m�k m�ylz�{]h�z���k {]h�~�cvyl{Wkvo�yrk B D 4 u `

@ k i � c/h�z�yr{]fwz�{]hjil{ � f�h�irslylo�{ sdkvirsdyrcviloju c kvhEG���ojylk ¥j` 6 Gj`
@ kvi�yrcviro��Wsxz�sxidm�k � k�mjkvylhj{]kvydkvirixz�{ m�k�u f�m�cv�W{]ilz�sx{Wf�h�ilf�h�s�e�ylc/ilk/h�slcvi k/h G���ojylk ¥�` 6 G e f�o�ydo�h

e�yrfAG��V,�kvy$sx{ � z���il{ sxo�c#B � � k/irs mjo (�z�iril{]h ` @ ��{]uwegk/yluwc zA(�{W�]{Wixz�sl{]f�h m�kvi sxkvyryxz�{Wh�i kvh ilojyr~ z � k m�o�k�B
� z ejylcvirkvh � k�m!� o�h e kvyr��cv�W{]ilf�� � f�h�m�o�{ sLB o�h m�yxz�{Wh�z���k�e�ylf���ylkviril{ ~ mjkvidz���o�{W~�t/ylk/i k/sdo�h�k yrcvm�o � sx{Wf�h
m�k/i ��yxz�mj{]kvh�sli ��q�m�yxz�oj�]{]��o�k/i ��f�yr{ �vf�h�sxz�o�} `AF f�hj~�f�yru c/u k/h�s z�o�}nylc/ilo�� sTz�sli z � ��o�{Wi e�yrc � c/m�kvuwuwkvh�s
m�z�hji��]k i � cvh�z�yl{]f il{Wu e��W{+G�c82�� z � ��z�yr��kni/�bz�Yrojirsxknyxz�e�{Wm�kvuwkvh�s�z�o�} e kvyrslo�yZ(�z�sx{Wf�h�id{]uwegf�ircvk/i�m�z�h�i
�]k/i h�{-,�k z�o�} z���o�{ ~�tvyrkvi m�k iro�yr~ z � k k/s ilf�h c3,�f��]o�sx{]f�h|sxk/u e f�ylk/�]�Wk�yrkve�yrf�m�oj{Ws G�mjtv�]k/u k/h�s �]k/i W o � �
sxo�z�sx{Wf�h�i � �]{]u z�sl{]��o�kvi e�ylk/i � yr{Wslkvi ` 2 h�ylkD,�z�h � ��kA2��Wk il{W��h�z��gkvirs�z�srsxc/h�ojc k*sd�]{]irilc m�z�h�i �]k/i � f�o � �jkvi
e�yrf�~�f�h�m�k/i egk/o e kvyluwc z8(��]k/i ` @ kvi sxk/u eji mjkwuw{]irkCB�� � c/��o�{]�W{)(�yrknilf�h�snz��Wf�yli iroH7wixz�uwuwkvh�sn�Wf�h���i
e f�o�yn��o�k �]kwirq�irsltvuwk h���kvh�yrkv��{Wirsxyrk ��o�k �]z�sxk/h�m�z�h � k ��c/h�cvylz��]k z�o yrk/~�yrf�{]m�{Wilirkvuwkvh�s m�o m�kvyrh�{]k/y
� q � �]k ��� z � { z�{]ylk82�irk slyxz�mjo�{]ilz�h�s e�z�y o�h�k (�z�{Wililk ��c/h�cvylz��]{Wilc/k k/sde�ylf���ylk/ilil{-,�k m�kvi � ��z�yr��kvi ��q�m�yxz�o��
�]{W��o�kvi ` @ z`,�z�yr{ zA(j{]�]{ sxcd��z�ojslk ylcvirf��]o�sx{]f�h�kvh�kvh�sxyrcvk m�o i$q�irsxt/u k kvi$s�z��]f�yri G��Wslylc/k `

F f�uwe�z�yxz_sx{+,�kvuwkvh�s�z�o�} uwf�mjcv�]{Wixz�sl{]f�hji e�ylc � c/m�kvuwu k/h�s k3*gk � sxo�c/kvi32 ����{]h�slkvh�ir{Wsxc mjk �]zE,�z�yr{ z_�
sx{Wf�h m�k�� z � ��z�yl��k���q�m�yxz�oj�]{]��o�k�k/h�yrcve f�h�ilk�z�o ~�f�yr� z���k mjk�s'q�e k�egk/yl��c/�]{]irf���k/irs ~�f�yrslkvuwkvh�s uwf�m�c/ylc/k
4 {Whj~�cvyr{]k/o�ylk B D! u §*` . � kvhpyrcviloj�Wsxk kvh|e�z�yrsl{ � o��]{Wkvy ��o�k �Wkvi�z�h�f�u z��]{Wkvi m�k e�yrkvilir{]f�h � f�h�irkvy],�cvk/i B
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� /19 � ¥j` 6 � Q�{-*!o�ir{+,�{Wslcvi���q�mjyxz�o��W{]��o�k/i|{]hj{Wsx{]z��]k/i �]k �]f�h���mjo e�ylf8G�� ,�kvy$sx{ � z�� �]f � z��W{]irc kvh G��
��o�yrk ¥j` a 4�( § 2 m�o Q�f�����kvy z�o 6 yl{]z�i `LF k/i ,�z��]kvojyli�f�h�s c/slc m�{+,�{Wilcvk/i e�z�y�6  k/h G���o�ylk/i ¥j`ba k*s
¥j` 6  j`

F f�o � ��k Q�� Q ,
� u 
 ` i 
���� � u 
 ` i 
����

M f�y$sx�]z�h�m�{WkvhT4 u"6 � 6 § � 2 D�` 6  
 
 G 2 6j` 6  
��
� {Wu uwcvyr{]m���{]kvh�4 uP(j��u"6 § 4 2 ¥�` 6  
�� G 2 Gj` 6  
��
@ o�il{ sTz�h�{Wkvh�4 o G (�uP(�� § G 2 a�` 6  
 
 4 ` 6  
��
@ o�ir{Wsxz�h�{]k/hT4�~ D�� o G ( § 6J2 ��` 6  
�� 4 2 ¥j` 6  
��

F z��]�Wf�,�f��/.�}�~�f�yrm�{]k/hN4 m=6/~ D��£§ 6J2 G�` 6  
�� � 2 6j` 6  
��
Q�f�����kvy 4�m�z � m 6 § a 2 G�` 6  
�� 6 2 Gj` 6  
��
Q�f�����k/y\4�� G m�z �£§ G 2 �j` 6  
 
 a 2 ��` 6  
��
6 f�z�y � {]kvh!4 � D � GV§ 6J2 ��` 6  
�� 6J2 ��` 6  
��

@ {]z�i {]hj~�c/yl{Wkvo�y 4��R6 � DV§ 6J2 6�` 6  
�� 6J2 4 ` 6  
��
S ��c*sx{]k/h�4�s D �R6 § D 2+6 ` 6  
�� 6J2 ��` 6  
��

� k/o�egk/yL(�z�ixz�� 4�s06/s DV§ 6j` 6  
�� 6J2 D�` 6  
��
4 o�i � ��k/�]�_z��W�N4�s  s06 § D 2 ¥�` 6  
�� D 2-6 ` 6  
��
� o�h�sxixz�h�m�irslkv{Wh 4 � ��� s  `§ 6 2 4 ` 6  
�� 6 2 4 ` 6  
��
� o�h�sxilz�h�m�i$sxkv{Wh 4�i � ��� § 6J2 �j` 6  
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57698;: ¥j` 6=<?> @�{]i$sxyr{)(�ojsl{]f�h m�owe kvyl��cv�]{Wilf��jilo�y��]k � z�ilil{Wh mjk M z�yl{Wi�z�oA@CBEDC2�k }�slyxz�{ sxk m�kd� z � z�yrslk
ylk � f�hjirsxyro�{Wslk e�z�yGF�z�hHF �W{]k/s$�?@ z�h�f2I`4]6 a�a�a 2J<�KLKLK § `

��� z � sxo�k/� ilf�h�s (gkvz�o � f�o�e e��]o�i ~ z�{+(��]k/i kvhT,�z��]k/o�yli zA(jilf��Wo�kvi#4 {Whj~�cvyr{]k/o�ylk/i B�6=K�u §*` @ z e�ylc/m�f�uw{ �
h�z�h � k m�o|il{]��h�z�� �]{Wcnz�o|egk/yl��c/�]{]irf�� m�z�hji �]k � ��z�uwepm�k ejylkviril{Wf�h�i z � sxojkv� e kvo�s z��Wf�yliK9/slylk yrkvuw{]ilk
kvh���o�kvi$sx{Wf�h `

M h � f�h � �]o�ir{]f�h=2 iv��{]� kvi$s � �]z�{]yd��o�k �]k�irq�irsltvuwk z � sxojkv� h!� k/irs e�yrfJ(�zA(��Wkvuwkvh�s e�z�i B ����cv��o�{W�]{+(�ylk
z0,�k � �]k � �W{]u z�s k*s �]z slf�egf���yxz�ej��{]k z � sxo�k/�]�Wkvi�2��]z m�k/i � yl{]e�sx{]f�h m�k/i z�hjf�u z��]{]k/i {]irilo�k/i m�k�����c3,�f��]ojsl{]f�h
sxylz�h�ir{Wsxf�{]ylk m�o irq�irsltvuwk irf�o�in� �bz � sx{Wf�h m�k � f�h�m�{ sx{]f�h�i z�o�} �]{Wu { sxk/i c3,�f��]ojsl{+,�k/i�2 e�z�y yxz�ejegf�y$s�z�o
ylc/��{]uwk e kvylu z�h�k/h�s z � sxojkv�R2�mjcve kvh�mw~�f�yrslkvuwkvh�s�m�kvi�i � cvh�z�yr{]f�i�m���c3,�f��]ojsl{]f�h yrk � f�h�irslylo�{ sxiV,�{Wi$� B_� ,�{]i
m�k/il��o�kv�Wi��Wk irq�irsltvuwk�uwf�h�sxyrk o�h�k ��ylz�h�m�k ilk/h�il{+(�{]�W{Wslc `
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57698;: ¥j` 6��A> 0 � cvh�z�yl{]f m!� cD,�f��Wojsx{Wf�h m�o�e kvyr��cv�W{]ilf�� �Wf�yli m�o�m�k/ylh�{Wkvy � q � �]k � �]{Wu z�sl{]��o�k k/s ylcve f�h�irk
��q�m�ylf�mjq�h�z�uw{]��o�k�����o � sxo�z�sl{]f�hji m�kp�]z � ��z�yr��k 4�kvh u § e f�o�y �Wk|e�yrfAG���m�c3G�hj{�e�yrc � c/m�kvuwuwkvh�s
4%G���o�ylk ¥j` a 4%( §Q§ m�f�h�sd�Wkvi e�z�ylz�uwt/sxyrkvi ��q�m�ylf�mjq�h�z�uw{]��o�k/idirf�h�sdm�c3G�hj{]i kvh sTzA(j�]k ¥j` 6 `�� ��� � z�yrm�{ �
���]z � {]z�{]yrkA2 @�y � @�yrq�z�idylc � kvh�s02"!#�
!df��]f � t/h�k `
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@ z � z�yxz � sxc/yl{]ilz�sx{Wf�h m�kvi ~�f�yr� z���k/i e�z��]c/f � �]{Wu z�sl{]��o�k/ink/swe�z��]cvf���cvf�uwf�yre���f��Wf���{]��o�k/i m�k/i � {]h��
m�k/ylh�{Wkvyli�uw{]�W�]{]f�h�i m��bz�h�h�cvk/i B � � c � ��kv�W�]k m!� o�hC,�z�irslkL(�z�ilir{]h ilc/m�{]uwkvh�sxz�{]yrk z egk/yluw{]i m���kvh sxk/irslkvy��]k/i
� f�h�ilc/��ojkvh � kvi ilojy ������q�m�ylf�mjq�h�z�uw{]��o�kdm�o i$q�irsxt/u k�z���o�{W~�t/ylk#"�z���o�{Wsxz�ylmwk/s m�k�ilo�{-,�yrk�z�o � f�o�yli m�o
sxk/u eji�� � cD,�f��Wojsx{Wf�h m�k/i � f�h�m�{ sx{]f�h�i m���c � f�o��]k/u k/h�s ` 
 h z �v� kvh�s e�z�yrsl{ � oj�]{]k/y z c/sxc uw{]i m�z�h�i � � c*sxo�mjk
m�k/i egk/yrsxojyZ(�z�sl{]f�hji {]h�mjo�{Wslkvi e�z�y �]k/i � f�hjm�{Wsl{]f�h�i���cvf�mjq�h�z�uw{]��o�k/i k/s � �]{Wu z�sl{]��o�k/i�e�z�ililc/kvi k/s m�k
�]k/o�yli e f�ilir{)(��Wkvi yrcve kvy � o�ilir{]f�hji�iro�y �]kvi � f�h�m�{ sx{Wf�h�i m���c � f�o��]k/u k/h�s�z � sxojkv�]�Wkvi `

@ � cD,�f��Wojsx{Wf�h m�o ylcv��{]uwk���q�m�yrf���cvf��]f���{W��o�k irf�o�i ��� z � sl{]f�h � f�h�Yro���o�c/k|m�k/i#,�z�yl{]z�sx{Wf�h�i � �W{]u z_�
sx{W��o�kvi32�m�k � zdilo�y$~ z � k�sxf�e f���ylz�e���{W��ojk k*s m�o�h�{+,�k z�o u z�yr{]h � z�ylz � slcvyl{Wirsl{]��o�kvi m�o`M �]{Wf��%$ o�z_sxkvyrh�z�{Wylk
z�c*sxc�u f�m�cv�W{]ircvkdz�o � f�o�yri m���o�h�k�il{]uno�� z�sl{]f�h slyxz�h�ir{Wslf�{]yrkA2J( � sx{]kdilojy o�h�k���kvi$sx{Wf�h mjq�h�z�u {W��ojk�m�k/i
� f�h�m�{Wsl{]f�hji z�o�}��W{]uw{Wslkvi mjo i$q�i$sxt/u k `

@�kvi m�{-*!c/ylk/h�sli ~ z � slkvo�yri iloji � k/ejsx{+(��]k/i m��bz *!k � sxk/y � z � ��z�yl��k ��q�m�ylz�o��]{W��o�kA2�� znyrk � ��z�yr��k ilk/uP(��Wk
z0,�f�{Wy �]k�e��]o�i m���{]uwe�z � s02 �Wf�ylir��o!� k/�]�]k�i/�bz�h�h�o��]k ilo�{ sxk B �]z uw{]irk�k/h e��]z � k m���o�h e kvyr��cv�W{]irf�� ` @ k/i
uwf�m�{-G � z_sx{]f�h�i�mjk � z slf�egf���yxz�ej��{]k�ilf�h�s m�k e��Wo�i�~ z�{+(��]k�{]h�sxk/h�il{ sxc z��]f�yri ��o�k �]k/i ��o � sxo�z�sl{]f�hji m�o
h�{-,�k z�o
u z�yr{]h ejylf�m�o�{]irkvh�s m�k � f�o�y$sxi k3*gk/sli sxylz�h�il{ sxf�{Wylk/in��o�{ irk � f�h � kvh�sxyrkvh�s#Bpe�ylf }�{]uw{Wslc m�k/i
�vf�h�kvi � � sl{]t/ylkvi `

@ kvi yrcviloj�WsTz_sxin~�f�h�s z�e�e�z�ylz � slylk ��ojk � z � ��z�yl��k iv� z�Yro�irslk yxz�e�{]m�k/u k/h�s z�o�} uwf�m�{-G � z_sx{]f�h�i m�k
ilk/i � f�h�m�{ sx{]f�h�i z�o�} �]{Wu { sxkvi�m�z�h�i��]kvi�z���o�{ ~�tvylk/i ` @ kvi sxkvuwe�i m�k uw{]irk^B ����cv��o�{W�]{+(�ylk irf�h�s kvh ylk �
,�z�h � ��k^( k z�o � f�o�e e��]oji �]f�h���i m�z�h�i �Wkvi ~�f�ylu z�sl{]f�h�i��]k/i u f�{Wh�i e kvyru cvzA(��]k/i�2 m�k � � f�ylm�yrk m�k e��]o��
il{Wkvo�yri m�{�� z�{Wh�kvi�m�k uw{]�]�W{]k/yli m�� z�h�h�c/kvi32 kvh ~�f�h � sx{Wf�h m�k � z mj{+*go�il{-,�{ sxc ��q�m�ylz�o��W{]��o�k ` @ kvi i$sTz�m�k/i
{]h�slkvyl��� z � { z�{Wylkvidm�k/i mjkvylhj{]kvyri � q � �Wkvi � �]{]u z�sl{]��o�kvi32gm!� o�hjkwmjo�ylc/k m�k ����f�ylmjylk m�k 6�K ��z 2�ilf�h�s z��Wf�yli
ilo 7 ilz�uwu k/h�s � f�o�yrsli e f�o�y h�k e�z�i e kvyru k*slsxyrk � � c*sTzA(j�]{]irilk/u k/h�s m���o�h�ylcv��{]uwk�e kvyru z�h�kvh�s `�^ o�Yrf�o�y$�
m�����o�{R2��Wk irq�i$sxtvuwk h���kvirsdm�f�h � e�ylfA(�zA(��Wkvuwkvh�s e�z�iLB � � c/��o�{]�W{)(�yrk z0,�k � �Wk � �W{]u z�s k/s �]k/i � f�hjm�{Wsl{]f�h�i
m�k ilojyr~ z � knz � sxo�k/�]i k/s�ilf�h c*sTz�s sxylz�h�ir{Wsxf�{]ylk�kvirs�o�h�k � f�h�ilc/��ojkvh � knm�k/i�{Wh�slkvy],�z��]�]k/i ��� z � { z�{]ylk/i z�h��
sxc/yl{Wkvo�yri ` @ k � o�uno���m�kvi e kvy$sxo�y1(�z�sl{]f�h�i e�z�irilc/kvi h���kvi$s e f�ilir{)(��Wk ��o�k il{��]kvojy�e cvyr{]f�m�k mjk ylk*sxf�ojy
kvi$s � f�o�yrslk�f�o e f�o�y�m�kde��]o�i��]f�h���i sxk/u e�i � z�yxz � sxcvyr{]i$sx{]��o�k/i mjk�m�{Wilir{]e�z�sl{]f�h ` @ z�h�i � k/i il{ sxo�z_sx{]f�h�i�2
� z u c/u f�{]ylk m�o�i$q�irsxt/u k�egk/ojs � f�oH,�yl{]y �]k�m�kvyrh�{]k/y uw{]�]�W{]f�h m!�bz�hjh�cvk/i ` ^ o��'m�k/� BH2��Wkvi uwf�m�{+G � z�sx{Wf�h�i
m�k/i � f�h�m�{ sx{]f�h�i z�o�} �W{]uw{Wsxk/i kvhj��kvh�mjylcvk/ine�z�y mjkvi ��o � slo�z�sl{]f�h�i e��Wo�i u f�m�cvyrcvk/i mjk �]z yrk � ��z�yl��k82
m�o�h�{-,�kvz�o�u z�yl{]h k/s mjk � z sxf�e f���ylz�e���{Wk�irf�h�s m���{]h�sxk/h�il{ sxc�slylf�e ~ z�{+(��]k e f�o�y irk ylc/egk/y � ojsxk/yLBn�]f�hj�
sxk/yluwk ` @��bz�o�sxylk e�z�yrs�2��]k/i sxkvuwe�i m�k yrcve f�h�irkdmjowi$q�irsxt/u k m�z�h�i��]kvi u {W�]{]k/o�}�egk/o egk/yluwc zA(��Wkvi irf�h�s
sxk/�]i���o!� {W�]idh�� k/h�ylk/��{]i$sxyrkvh�s e�yl{Wh � {We�z��Wkvuwkvh�sd��ojk �]k/i ,�z�yl{]z�sx{Wf�h�i � �W{]u z�sx{W��o�kvi m�k �Wf�h��wsxkvyru k82girf�{Ws
� z � q � �]{ � { sxc m�k e cvyl{Wf�mjk`6=KLK �_zH2�k/sdirf�h�s�e kvo�ilk/h�il{+(��]k/idz�o�} cD,�cvhjkvuwkvh�sxi � �]{Wu z_sx{]��o�k/i ylz�e�{]mjkvi `
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^ {Wh�il{�� z�yrkve�yrcvilk/h�sTz�sl{]f�h z � slo�kv�W�]k m�o irq�irsltvuwk e�z�y �Wk^(j{ z�{Wi m�� ojh ylc/��{]uwk e kvylu z�h�k/h�s�h!�bz�e��
e�z�ylz � s e�z�i ylcvz��]{Wirslk `�F k/egk/h�m�z�h�s�2 �]kvi � ��z�u eji m�k � ��z�yl��k ��q�m�ylz�o��W{]��o�k ylc/ilo�� sTz�sli m�k ����c3,�f��]ojsl{]f�h
sxylz�h�ir{Wsxf�{]ylknm�o i$q�irsxt/u k ilf�h�s B � f�h�ir{]m�c/ylk/y�z0,�k � e�ylc � z�ojsl{]f�h k/s � kA2 egf�o�y m�kvo�} yxz�{Wilf�h�i e�yr{]h � { �
e�z��Wkvi ` @�� o�hjk e�z�y$s02 e�z�y � k ��o���{]�Wi irf�h�s ~�f�y$sxk/u k/h�s m�c/egk/h�m�z�h�sxi m�kvi e�z�yxz�uwt/slylk/i ��q�m�ylf�mjq�h�z�uw{]��o�k/i
uw{]i k/h Yrk/o k/s���o�k ����c3,�z��Wo�z�sx{Wf�hnmjk h�f�sxyrk u f�m�t/�]kA2_kvhw��� zA(�irkvh � k m�k e�yr{]ilk k/h � f�uwejsxk mjkvi ~�f�yl�vz���k/i
z�h�sx�jylf�e�{W��o�kvidilo�yd�]k/i e�z�i m�k sxkvuwe�i �]k/i�ej�]o�i ylc � k/h�sli�m�k � � cD,�f��Wojsx{Wf�h m�o i$q�irsxt/u k82girk��jkvo�y$sxk�z�o
u z�h���o�k m�k m�f�h�hjcvkvidm�k ,�z��]{Wm�z�sl{]f�h ` @n� z�ojslylk e�z�y$s02�e�z�y � k ��o���{]� z c/slc�m�c/u f�h�slylc ��o�k � z ilk/h�il{+(�{ �
�]{ sxc mjo i$q�i$sxt/u k ilf�ojsxk/ylyxz�{]h�z�o�} i � c/h�z�yl{Wf�i m�k ,�z�yl{]z�sx{Wf�h�i m�k/i � f�h�mj{Wsx{Wf�h�i z�o�}��]{Wu { sxk/i h���kvi$s�e�z�i
h�c/���]{W��k zA(j�]kA2�f�y � k/o�}�� � { irf�h�sdilo Yrk*sxiKBwmjk �]z�yl��kvi {]h � kvy$sx{ sxo�m�k/i `

@ kvi � ��z�hj��kvuwkvh�sxi�mjk m�{]i$sxyl{+(�ojsl{]f�h�m�kvi � ��z�yl��k/i�k/s���ylz�m�{Wkvh�sxi ��q�m�ylz�o��]{W��o�kvi z�o � f�o�yri�m�o
sxk/u eji�h!� f�h�s�e�z�y z�{]�]�Wkvo�yri e�z�i��]z�{]irilc mjkdir{]��hjkvi sTz�hj��{)(��Wkvi ` @ z � ��{]uw{]k mjkvi�k z�o�} egk/ojs�kvhwylk3,�z�h � ��k
� f�h�ilk/y1,�k/y m�kvi sxylz � k/i m�k � k/i c3,�f��]ojsl{]f�h�ine�z�ilircvk/i ` M h e�z�yrsl{ � o��]{Wkvy�2 �]zpm�{]i$sxyl{+(�ojsl{]f�h m�k�ixz��W{]h�{ sxc
m�z�hji �]k/i kvz�o�}nilf�ojslkvyryxz�{Wh�kvi kvirs ilo�i � kve�sx{)(j�]k m!�bz0,�f�{]y c*sxc�~�f�yrslkvuwkvh�s z8*gk � sxc/k e�z�y � z e�ylc/ilkvh � k m���o�h
e kvyl��cv�]{Wilf�� m�z�hji �]k e�z�ililc82��]k/i ilf��Wojsx{Wf�h�i ilk � f�h � k/h�slyxz�h�sd�]f�ylil��o�k � � kvz�o ��t/�]k ` @ z u f�m�c/�]{]ilz�sx{Wf�hwm�k
����c3,�f��]o�sx{]f�h m�k/i � f�h � k/h�slyxz�sl{]f�hji kvh�irkv�Wi m�z�hji � z ylc/��{]f�h m�k@0�kv�]�]z8G�k/�]m z�o�� f q�z�o�uwk*� 
 h�{ m�z�h�i o�h
irq�i$sxtvuwk ��q�m�yrf���cvf��]f���{W��o�k irf�o�uw{]i z�o�}T,�z�yr{ z�sl{]f�h�i mjk irkvi � f�h�m�{ sx{]f�h�i z�o�} �]{Wu { sxk/iC4�!dk z�sl� � f�slk
6 a�a	�V§ z�u {Wi�k/h c3,�{]mjkvh � k m�kvi�sxkvuwe�i�m�k yrcve f�h�ilk m�k �]z m�{Wirsxyr{)(�o�sx{]f�h m�k ixz��W{]h�{ sxcwz�o�} e kvy$sxo�y �
(�z�sl{]f�hji ilo�e cvyr{]k/o�yliKB 6=KLK �_z ` F k/egk/h�m�z�h�s��]k/i m�f�h�h�c/kvi ��c/f � ��{Wu {W��o�kvi k*s {]ilf�sxf�e�{W��o�kvi � f��]�Wk � slcvk/i
m�z�hji � k/slslknu^9vuwk ylcv��{]f�h�h���f�h�s�e�z�i�e kvyluw{]i e f�o�yd����{]hjirsTz�h�sdm�k m�c*sxk � sxk/y�m�z�hji��]k/i�mj{]irslyl{+(�ojsx{Wf�h�i
z � sxo�k/�]�]k/i��Wkvi sxyxz � kvinm�k � kvi e kvy$sxo:(�z_sx{]f�h�ine�z�ililc/kvi"4�!�k z_sx� � f�sxk k/s B�{ � ��{Wk <2KLK�
 §*` @ z|��o�kvi$sx{Wf�h
ylk/irslk f�oH,�kvy$sxk k*sn�Wkvi sxylz�,�z�o�} ~�ojsxo�yri�k/h slkvyluwkwm�k uwf�m�cv�W{]ixz_sx{]f�hpm�kvi sxylz � k/o�yli�kvhO,�{]ylf�h�h�kvuwkvh��
sTz�o�} m�kD,�ylz�{]k/h�s�hjf�o�i egk/yluwk/srsxylk m�k uw{]k/o�} � f�h�sxyxz�{]h�m�yrk �]k/id{Wu e�z � sli m�k ����c3,�f��]ojsl{]f�h � �]{Wu z�sl{]��o�k
k/sd��c/f�uwf�yle��jf��]f���{]��o�k�e�z�ilircvk ilo�y �]k/i ylcv��{]uwkvi ��q�m�ylf���cvf��Wf���{W��ojkvi `
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F f�uwu k slf�ojs�e�ylf�Yrk/s�~�cvm�c/yxz�slkvo�y�m�kduwf�m�c/�]{Wixz�sl{]f�h=2 � kv�]oj{�kvh�sxyrkve�yr{]i�z�o � f�o�yri�m�k � k/srsxk sx��t/ilk�z
irq�h�sx�jc/sx{Wilc o�h ��yxz�hjm h�f�uP(jylk|mjkpm�f�h�hjcvkvi32 B � � f�yl{]��{]h�k�m�k|ilf�h � z�yxz � sxt/ylkpuno��Wsl{]m�{Wi � {We��]{Wh�z�{WylkA2
kvh�slylk
ylk � f�h�i$sxylo � sx{Wf�h�i ��cvf�uwf�yre���f��Wf���{]��o�k/ipk/s uwf�m�c/�]{Wixz�sl{]f�h e�z��]c/f � �]{]u z�slf��]f���{W��o�k82d��q�m�yrf��]f��
��{W��ojk k/s ��q�m�ylf���cvf��Wf���{]��o�k ` @ � z�h�z�� q�irk m�k � z�ylcve f�h�irk ��q�m�yrf�m�q�h�z�u {W��o�k m�k �]f�hj� sxk/yluwk m�o
irq�i$sxtvuwk z���o�{W~�t/ylk*�'z���o�{Wsxz�ylm � f�uwe��]k }jk�mjo � z�ilil{Wh�e�z�yl{Wil{]k/h
z�o�} ~�f�yr� z���kvi � �W{]u z�sx{W��o�kvi k*sw��cvf��
uwf�yle��jf��]f���{]��o�kvi mjkvi � {]h�� mjkvylhj{]kvyri uw{]�W�]{Wf�h�i m!�bz�hjh�cvk/i ��o�{��]o�{�ilf�h�s {]uwe f�ilc/i�hjc � k/ilir{WsTz�{Ws kvh kD*!k*s
m�k � z�yxz � sxcvyr{]irkvy e�ylcvz�� z8(��]k/u k/h�s � kvidm�k/ylh�{Wkvyli `

@ z � f�h�irslylo � sx{]f�h m���o�h i � c/h�z�yr{]fnm!� cD,�f��Wojsx{Wf�h ��cvf�uwf�ylej��f��]f���{]��o�k yrc � kvh�sxk�m�o � z�ilil{Wh e�z�yl{]ir{]k/h
iv��kvi$s z�e�e�ojq�cvk�ilo�y o�h�k ��o�z�h�sl{+G � z�sx{Wf�h m�k ����{]h � {]il{Wf�h k*s m�o�mjcve��]z � k/u k/h�sC,�kvyrsl{ � z�� m�cvmjo�{Wslk�m�k
��� z�h�z��Wq�ilk m!� o�h uwf�mjtv�]k h�o�u c/yl{W��ojk�m�k sxk/ylyxz�{]h=2 ylc z��]{]ircvk e�z�y ����cv��o�{Wegk � yxz�h�ir~�k/yrsxi k*s D c/f��]f���{]k
ilc/m�{]uwkvh�sxz�{]yrk mjk�� � 
 B � ¥ 6J6 6 D cvf�i � {Wkvh � kvi � kvhjh�kvi `=F k*slsxk�u c*sx��f�m�k z ~�f�o�ylhj{ ojh�k ,�{Wil{]f�h�i$q�h��
sx�jc/sx{W��o�k^B ����c � ��k/�]�]k mjoT(�z�ilir{]h m�k � z uwf�mj{+G � z�sx{Wf�h|m�k/i � f�h�mj{Wsx{Wf�h�i mjkwmjyxz�{Wh�z���k mjkvi z���o�{W~�t/ylk/i
z�o � f�o�yli�m�o m�kvyrh�{]k/y uw{]�]�W{]f�h�m!�bz�hjh�cvk/i `�F k/yrsTz�{]h�i ejylf � kvirilo�i h���f�h�s e�z�i c/slc e�yl{Wi�k/h � f�uwejsxknz�o
� f�o�yli m�k � k sxylz0,�z�{]�R2�slkv�]i���ojk �]kvi�e���cvhjf�u t/h�kvi m���cvyrf�il{Wf�h m�k/i ~�f�ylu z�sx{Wf�h�idm�k � f�oH,�k/yrslo�ylk f�o �]z
ylc/f�yl��z�h�{]ilz�sx{Wf�hpm�k/i ylcvirk z�o�} m�k m�ylz�{]h�z���k z�o � f�o�yli m�o slkvuwe�i k/s � f�h�irsl{Wslo�kvh�s�z�ojsxz�h�s m�k egk/yli �
e k � sl{+,�kviCB � k slyxz0,�z�{]� ` M h e�z�y$sx{ � o��W{]kvy32 � z|e f�ilir{)(�{W�]{ sxcwm�k � z�� � o��Wkvy�m�kvi e�z��]cvf�m�c3(�{Wsli ��y ��� k Bp�]z
uw{]ilknkvh � oH,�ylk m���o�h�k u f�m�c/�]{]ilz�sx{Wf�h � f�o�ej�]cvk mjkvi c � f�o��]k/u k/h�sxi m�k ilojyr~ z � kwk*s m�o ilf�o�sxkvyryxz�{WhNB
� ��z���o�kdc/sxz�e k � �]k/~gil{Wu o��Wcvk e�z�y��Wk u f�m�tv�Wk������ � mjk3,�yxz�{ s�z�e�e f�yrslkvy�m�k/i c/�]cvuwkvh�sli�m!� {Whj~�f�ylu z�sl{]f�h
h�f�o ,�k z�o�}NB � f�uwe�z�yrkvy z�o�}",�z��]kvojyli�yrk � f�h�irslylo�{ sxk/i e�z�yd�]k/i���c/f�u f�yle���f��]f���ojkvi B e�z�y$sx{Wy�m�k/i ��o�}
m�k u z�sx{Wtvylk/i k*}�e f�yrslcvkvidm�k/iK(�z�ilir{]h�iX,�k/ylilz�h�sxi `


 h�k�� z�yr��k e�z�y$s m�k � kdsxylz�,�z�{W��iv��kvi$s � f�h � k/h�slylc/k z�ojslf�o�y�m�k��]z uwf�m�cv�W{]ixz_sx{]f�h e�z��Wcvf � �]{Wu z_sx{]��o�k `
@ k � ��f�{ }pm�k yrk � f�h�irslylo�{Wylk o�h i � cvh�z�yl{Wf�m�� cD,�f��Wojsx{Wf�hpsxk/u e f�yrkv�]�Wknm�k �]z ylk � ��z�yr��kCB�e�z�yrsl{]y�m�� ojh�k
ilc/yl{Wk m�k il{Wu o�� z_sx{]f�h�i � �]{]u z�sl{]��o�kvi � f�h�m�o�{ sxkvi"B � �bz�{Wm�kpm���o�h uwf�m�t/�]k m�k � {]y � o��]z�sx{Wf�h ��cvh�c/yxz��Wk
z�slu f�ire���c/yl{]��o�k\B ylc/ilf��Wojsx{Wf�h G�hjk ilo�y���� M�ojylf�e k z � f�h�m�o�{ s B mjkvi m�cD,�kv�Wf�e�e kvuwkvh�sxi e�z�yrsl{ � oj�]{]k/yli
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m�z�hji � k�m�f�u z�{Wh�k `J. �Wi f�h�s e f�yrslc�iro�y � � cD,�z��]o�z_sx{]f�h m�k�� � {Wu e�z � s�m�kd� z ylc/ilf��Wojsx{Wf�hwm�kvi�u f�m�t/�]kvi�iro�y
� z irkvh�ir{)(�{W�]{ sxcnmjk � �]{Wu z_sxi�ir{]u oj�]cvi�il{]��h�{+G � z�sx{-,�k/u k/h�s m�{+*gcvyrkvh�sxi m�k � �bz � sxo�k/� ��� � k }�sxylk/u o�u ~�ylf�{Wm
m�o @�kvyrh�{]k/y B|z_}�{]u oju D � z � { z�{Wylkdk/sd�]k � �]{]u z�s e��]o�i � ��z�o�m k*sd��oju {Wm�k m�o M��W{]f � t/h�k uwf q�kvh `

@n��o�h�u f�m�t/�]kA2�m!� o�hjk�il{Wu o��]z�sx{Wf�h f�o m���o�h�k ,�z�yl{ z8(��]k � �]{]u z�sl{]��o�kLBn� �bz�o�sxylk82��]k/i ylc/ilo�� sTz�sli irf�h�s
� f�h�slyxz�i$sxc/i `
^ o @CBEDC2�irkv�]f�h ��� z�e�ejylf � ��k kvuwe��]f q�c/k�e f�o�y z�srsxkv{Wh�m�yrkdojh�k���z�ojsxkdylc/ilf��Wojsx{Wf�h=2�� � ojsl{ �
�]{Wixz�sl{]f�hwm�k � kv�W�]k � � { h�k e kvyru k*s e�z�i m�k yrcvm�oj{]ylk�m�z�h�i�sxf�o�i �]kvi � z�i �]kvi m�{]ire�z�yr{Wsxc/i fJ(jilkvy],�c/kvi kvh�sxyrk
sxk/u e cvylz�sxojylkvi il{]uno��]c/kvi e�z�y �Wkvi uwf�mjtv�]k/i k*s {]irilo�k/i m�k/i ylk � f�h�i$sxylo � sx{Wf�h�i e�z��]c/f � �]{]u z�sl{]��o�kvi ` @ � f�yr{ �
��{Wh�k�m�k�� znirf�o�i$� kvi$sx{]u z�sl{]f�h m�o�ylk*~�ylf�{Wm�{]irilkvuwkvh�s ��{+,�kvylh�z��!yrkvirslk Bnm�c*sxkvyru {Wh�kvy ` M h�ylkD,�z�h � ��k82��]k/i
sxk/h�m�z�h � kvi�kvh sxkvyru k m�� z�h�f�u z��W{]k/i m�kwe�ylc � {]ej{WsTz_sx{]f�h�i ilf�h�s�uw{]kvo�} il{Wu o��]c/kvi32 ixz�h�i e f�o�y z�ojsxz�h�s
ylk/e�ylf�m�o�{Wylkw��� z�uwe��]{ sxo�m�knm�k �]z�m�{Wu {Wh�ojsx{Wf�h z�slslkvh�m�ojk z�o @ BED m��bz�e�ylt/in�]k/i�k/irsl{]u z�sx{Wf�h�i egf��]�]{ �
h�{W��ojkvi `

F k yrcviloj�WsTz_snh�kwiv� z�e�ej�]{]��o�k � k/egk/h�m�z�h�s e�z�i\B sxf�o�s � ��z�h���kvuwkvh�s � �]{Wu z_sx{]��o�k � f�h�ir{]m�c/ylc ` M h
k3*gk/s�2��]f�yril��o�k �Wkvi � ��z�uwe�i ir{]u o��Wcvi�z�oCM �W{]f � tvhjk u f q�k/h ilf�o�i��Wkvi m�k/o�} � f�hHG���o�ylz�sx{Wf�h�i m�o uwf�mjtv�]k
f�h�s c*sxc � f�uwe�z�ylc/i z�o�} k/irsx{Wu z_sx{]f�h�i e f��W�]{]hj{]��o�kvi�c*sTzA(��W{]k/i e f�o�y ����f �/� z�ir{]f�h=2�{W�gh�� zne�z�i c/slc�uw{]i�kvh
c3,�{Wm�kvh � knm�� z�uwcv�W{]f�ylz�sx{Wf�h ir{]��h�{-G � z_sx{+,�k m�kvi sxk/u ejcvyxz_sxo�yrkvidf�o mjkvi�ejylc � {]e�{ sTz�sl{]f�hji il{Wu o��]c/kvi m�o�k/i
B � z ��z�o�sxk ylc/ilf��Wojsx{Wf�h `

@ z ��z�ojslk ylcvirf��]o�sx{]f�h h���kvirs mjf�h � i � ylkvuwkvh�s e�z�i �]k�irkvo�� yrkvuwtvm�k���oj{�e�o�{Wililk yrcvirf�o�m�yrk �Wkvi mj{]i$�
e�z�yr{Wslcvi kvh�slylk u f�m�t/�]kvi k/s�m�f�h�hjcvkvi ` @n� z�ojsxyrkvi�yxz�{]ilf�h�i�2���o�{�e kvyru k*slslkvh�s�m�� k }�e��]{W��ojkvy �]k mjcvixz �v� f�ylm
kvh�slylk|�Wkviwylc/ilo�� sTz�sli m�k/i ir{]u o��]z�sx{Wf�h�i k*s �Wkviwe�z��]c/f�mjf�h�h�c/kvi�2�m�f�{-,�k/h�s#9/slylk {]hO,�f���o�cvk/i k/s e�z�yru {
� k/�]�Wkvi$� � {I2���� zA(�ilk/h � k�m���o�h�k ,�cv��c*sTz�sl{]f�h z�e�e�yrf�e�yr{]cvkdm�z�hji �]k/i uwf�m�tv�Wkvi ` @ z e�yl{Wilkdkvh � f�u e�sxkdm�� ojh�k
� f�oH,�k/yrsxojylk`,�c/��c/sxz��]kCB � � c/��oj{]�]{+(�ylknz0,�k � �Wk � �W{]u z�sdil{]uno��]c mjo�M �W{]f � tvhjknuwf q�kvh m�z�hji �]k uwf�mjtv�]k
z kvh|kD*!k*s�e kvyru {Wi m�� z�u c/�]{Wf�ylk/y � z ylk/e�ylc/ilk/h�sxz�sx{Wf�h|mjo � q � �]k ixz�{Wilf�h�hj{]kvy mjkvi sxkvuwe cvyxz_sxo�yrkvidk/s�m�o
ylk � q � �]z���k��]f � z�� m�k�����k z�o ` @ k/i�e�yrc � {We�{Wsxz�sx{Wf�h�i il{Wu o��Wcvkvidkvh � f�h�ircv��o�k/h � k iv��cv�Wf�{]��h�kvh�s � kve kvhjm�z�h�s
m�k/i�k/irsx{Wu z_sx{]f�h�i m���f�yl{W��{]h�knegf��W�]{Wh�{]��o�k `�F kwylcviro��Wsxz�s m�f�{ s 9/slylkwk*}jz�uw{]h�cwz0,�k � e�yrc � z�ojsx{Wf�h=2 m�z�h�i
� zpuwkviro�ylk f � �Wkvi ��o�z�h�sx{ sxc/iwejylc � {]e�{ sxc/kvi h�k�ilf�h�swe�z�iw�Wk�e�z�ylz�u t*sxyrk[(�{]f � �W{]u z�sx{W��o�k z�o���o�kv� �]z
,�c/��c/sxz�sx{Wf�h kvi$s��]z e��]o�i irkvh�ir{)(��Wk `

@ z�uw{]ilk kvh e�� z � k m�kvipuwf�m�tv�Wkvi � f�oje��]c/i|f � c z�h�� z�slu f�ile���t/ylk � (�{Wf�ile��jtvylk82 e�z�y�� z e�yl{Wilk kvh
� f�u ejslk m!� o�h hjf�uP(�yrk � ylf�{Wilixz�h�snm�k ejylf � kvirilo�i mjk ilk � f�hjm f�ylmjylk z�ojsxyrk/~�f�{Wi�h�c/���]{W��cvi32 m�f�{Ws e kvy �
uwk/slslylk�m�k iv� z8*gyxz�h � ��{]y�m�k � zwe�ylk/i � yl{]e�sx{]f�h|m�k � f�h�m�{ sx{Wf�h�i�z�o�}|�]{]uw{Wslkvi k*s m�knyrcvm�oj{]ylknkvh � f�h�ilc �
��o�kvh � k �]kviL(�{]z�{]i m�kvi uwf�m�t/�]k/i `

@ kvi c � f�o��Wkvuwkvh�sxi irf�ojslkvylylz�{]hji�h�k irf�h�s e�z�i�kvh � f�ylk {Wh�slcv��yrcvi m�z�h�i �Wkvi�uwf�m�tv�Wkvi � �]{Wu z�sl{]��o�k/i `
��f�sxylk mjcvu z�y � ��k82 � f�hjil{]i$sTz�h�s m�t/i��Wf�yli B ~�f�y � k/y ojh uwf�m�tv�Wk ilf�o�sxkvyryxz�{Wh e�z�y o�h u f�m�t/�]k m�k � {]y$�
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� oj� z�sl{]f�h ��cvh�c/yxz��Wk�z�slu f�ire���c/yl{]��o�k kvirs k/h � k irkvh�i e�yrf�u k*slslkvo�irk ` 
 h i � c/h�z�yr{]f m���c3,�f��]ojsl{]f�h m�k
� z yrk � ��z�yr��k�z�o � f�o�ylidm�k/i�m�k/ylh�{Wkvyri�uw{]�W�]{]f�h�i m!�bz�hjh�cvk/i z c/sxc ylk � f�hjirsxyro�{Ws5B e�z�yrsl{]y m�k/iK,�z�yr{ zA(j�]kvi
il{Wu o��Wcvkvi�e�z�y��]k B F D ^ k*s � f�ylyl{W��cvk/ine�z�y yxz�ejegf�y$s`B|mjkvi fJ(jilkvy],�z�sx{Wf�h�i c/��oj{+,�z��]k/h�sxkvi 4 B c*sxcvf_�
��yxz�h � k § 2�ilojy � zP(�z�irk m���o�h m�c � f�o�e�z���k slkvuwegf�ylkv�g{]uwegf�ilc e�z�y o�h kvh�yrkv��{Wirslylkvuwkvh�s {Wilf�slf�e�{]��o�k�m�k
����f }�q���tvh�k ` ^ � ��z���o�k c/sxz�e kA2��Wk � z�� � o��gm�k ����{]h G��Wslyxz�sl{]f�hw��y ��� k B o�h uwf�m�t/�]k���q�m�yrf��]f���{]��o�k z uw{]i
kvh c3,�{]mjkvh � k�o�h�kdc3,�f��]o�sx{]f�h � f�h�sxyxz�irsxc/k�m�kd� z �]z�u k m!� kvz�o m�{Wile f�h�{+(��]k e f�o�y�����c � f�o��Wkvuwkvh�s�ilf�ojslkvy �
yxz�{]h�z�o � f�o�yri�mjo�slkvuwe�i�2�u z��]��yrc m�k � z�yl��k/id{Wh � k/yrsl{Wsxojm�kvi m�z�hji��Wkvi ��o�z�h�sx{-G � z�sl{]f�hji ` F k/egk/h�m�z�h�s
����{]h�slcvyZ9*s m�k � z u f�m�cv�W{]ilz�sx{Wf�h|yrcvil{Wm�k Yro�i$sxkvuwkvh�s m�z�hji � z e f�ilir{)(�{W�]{Wslc�mjk slkvi$sxkvy �]z ilk/h�il{+(�{]�W{Wsxcnm�o
uwf�m�t/�]k5B m�kvi ��z�uwuwkvi mjk i � c/h�z�yr{]f�i e f�sxk/h�sx{]k/�]i k/s m���kvh c3,�z��Wo�kvy �]kvi yrcve f�h�irkvi e f�ilir{)(��Wkvi ` @ z\,�z_�
yl{]z�sx{Wf�h � z e��Wo�i ir{]��hj{+G � z�sx{-,�k m�k��]z ylk � ��z�yl��k�z�o � f�o�yri m�owsxkvuwe�i�{]h�sxk/y1,�{]k/h�s �Wf�ylir��o!� o�h egk/yl��c/�]{Wilf��
ilk uwk/s k/h e��]z � k k*s �]{]uw{Wslk�� � {WhHG��Wslyxz�sl{]f�h Yro�il��o�� B ��� z�h�h�o��]k/y `

@ k sxyrf�{]ir{]tvuwkV,�f��Wk/s z8(gf�yrm�c z�o � f�o�yri m�k �]zdsl��tvirk kvirs ��� zA(gf�ojsx{Wililk/u k/h�s m�k/i m�kvo�} e�yrkvuw{]k/yli ` @ z
uwf�m�c/�]{Wixz�sl{]f�h ��q�m�ylf���cvf��Wf���{W��ojk �L@ � f�h�mjo�{Wslk B�� � c � ��kv�W�]k�m�oP(�z�ilir{]h m�k M z�yr{]i iv��kvi$s m�{]i$sx{Wh���o�c/k e�z�y
����kvuwe��Wf�{ m���o�hEYrk/o m�k � f�h�m�{Wsl{]f�hji�z�o�} �]{Wu { sxkvi ,�z�yl{ z8(��]k/i sxkvuwe f�ylk/�]�]k/u k/h�s k/s�ile�z�sl{ z��Wkvuwkvh�s02!kvh
~�f�h � sx{Wf�h|m�k/i i � cvh�z�yl{]f�i�e�z��Wcvf � �W{]u z�sx{W��ojk k/s e�z��]c/f���cvf�u f�yre���f��Wf���{W��ojk ` M irs z�{]h�ir{ sxkvi$sxc � � {Wu e�z � s
m�k/iL,�z�yr{ z�sl{]f�hji � f�uP(�{Wh�cvk/i m�k � z yrk � ��z�yr��k k/s mjkvi � f�slkvi m�k mjyxz�{Wh�z���k ��o�{!kvh m�c � f�o��Wkvh�s ` . h�s c/slc
cv��z��]k/u k/h�s ejyl{]irkvi kvh � f�u e�sxk �]k/i ��o � slo�z�sl{]f�h�i mjo h�{-,�kvz�o mjk (�z�ilk � f�h�ilc � ojsl{+,�k/i�z�o�} ,�z�yl{]z�sx{Wf�h�i
m�o�h�{+,�k z�o�u z�yl{Wh `

@ kvo�yri {]uwe�z � sxi ilojy �]k/i � ��z�yl��kvi ��q�m�ylz�o��]{W��o�kvi f�h�s c*sxc|yrk � ��k/y � ��c/i[,�{ z � z u {Wilk kvh � o ,�yrk
m���o�h�k il{Wu o��]z�sx{Wf�h slyxz�h�ir{Wslf�{]yrk � f�oH,�yxz�h�s �]k/i � {Wh�� m�k/ylh�{Wkvyri u {W�]�]{Wf�h�i m�� z�h�hjcvkvi32�m�f�h�s �]k/i ylc/ilo�� �
sTz_sxi�k/hpsxk/yluwknm�k � ��z�yl��kn��q�m�ylz�o��W{]��o�knf�h�s c/sxc � f�uwe�z�yrcvi B � kvo�} m���o�h�k ir{]u oj� z�sl{]f�h kvh yrcv��{Wu k
e kvylu z�h�k/h�s ` @�k/i�k3*gk/sli�hjf�sTzA(j�]kvi f�h�s�c/slc�yrk � f�h�h�o�i�m�z�h�i �]kvi�z���o�{ ~�tvylk/i e�ylf�~�f�h�m�idk/sd�]k/iduw{]�W{]k/o�}
e kvo egk/yluwc zA(j�]kvi `H. �giv� z���{Ws m���o�h�k e�z�y$s m�k � ��z�yl��k/id{Whj~�cvyr{]k/o�ylk/i B �]k/o�yli c/��o�{+,�z��Wkvh�sxiXB � � c/��o�{]�W{)(�yrkA2
{ ` k ` kvh yrcv��{Wu knegk/ylu z�h�kvh�s�2 k/s m�� z�ojsxyrk e�z�yrs�2 m�k ylc/f�yl��z�h�{]ilz�sx{Wf�h�i m�k/i�mj{]ylk � sl{]f�h�i mjkwmjyxz�{Wh�z�h � k
,�k/yrsl{ � z��]k z�o ilk/{]h m�o�irq�irsltvuwk u o��Wsl{ � f�o � ��k ` ^ o Yrf�o�ylm�����o�{R2j������q�m�yrf�m�q�h�z�u {W��o�k z � slo�kv�W�]k mjo i$q�i �
sxt/u k h���kvi$s m�f�h � e�yrfJ(�zA(��Wkvuwkvh�s�e�z�i B ����cv��o�{W�]{+(�ylk z0,�k � ilk/i � f�h�m�{ sx{]f�h�i�mjk�iro�yr~ z � knk*s �]k � �W{]u z�s
z � sxo�k/� `
F k � { k/irsnm�� {Wu e f�y$sTz�h � k �]f�yril��o�kwm�kvi � f�hjm�{Wsl{]f�h�i {Wh�{Wsl{ z��Wkvi yrc z��W{]i$sxkvi irf�h�snyrkv��o�{]irkvi�egf�ojy
sxf�ojsxk c3,�z��Wo�z�sl{]f�h m�k � � {Wu e�z � s m�k/i � ��z�h���k/u k/h�sli � �]{Wu z�sl{]��o�k/i k/s���c/f�mjq�h�z�u {W��ojkvi ~�ojsxojyli�m�k �]f�hj�
sxk/yluwk `

@ �bz�h�z��Wq�ilk ircve�z�yrcvk m�k � ��z � o�h�k m�kvi�uwf�m�{-G � z_sx{]f�h�i m�k/i � f�h�mj{Wsx{Wf�h�i z�o�} �]{Wu { sxk/i ylk*sxk/h�ojkvi
m�z�hji � k sxylz�,�z�{W��uwf�h�sxyrkp��o�k � ��z � o�h�k m���kvh�sxyrk k/�]�Wkvi k/irs iloji � k/ejsx{+(��]k m�� z0,�f�{Wy o�h {]uwe�z � s iro�y
������q�m�ylf���cvf��Wf���{]k m�o irq�irsltvuwk ` M z�yluw{ � k/�]�]k/i$� � {R2 �Wkvi ,�z�yl{ z_sx{]f�h�i (�ylojsxz��]k/inm�k � z�ylk � ��z�yl��k m�o�k/i`B
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� zwu {Wilk�kvhpe��]z � k�m���o�h egk/yl��c/�]{Wilf�� �]f�yli�mjkvi i$sTz�m�k/i ��� z � { z�{]ylk/i ilf�h�s �Wkvi ej�]o�i�il{]��h�{+G � z�sx{-,�k/i�k/s��]k/i
k3*gk/sli kvh|yrcv��{Wu k�sxyxz�h�il{ sxf�{Wylk ir{]u o��Wcvi �Wkvo�y irf�h�s�ejyl{]h � {]e�z��]k/u k/h�s z�slslyl{+(�o�cvi `

@ �bz�h�z��Wq�ilk m�kpirkvh�ir{)(�{W�]{Wslc m�o uwf�m�t/�]k z ylcD,�c/�]c|ojh�k|~�f�y$sxk|mjcve kvh�m�z�h � kpmjkp� z ylcve f�h�irkp��q��
m�yrf�mjq�h�z�u {W��ojknm�o i$q�i$sxt/u k z�o�}pe�z�yxz�uwt/slylk/i���q�m�ylf�mjq�h�z�uw{]��o�k/i ��o�{R2gz�ilirf � {]c/i B � zwm�{]uwkvhjil{]f�h
ile�z�sx{]z��]k m�o m�f�u z�{Wh�kA2 m�c/slkvyru {Wh�kvh�s �Wk�sxk/u eji � z�ylz � slcvyr{]irsl{]��o�k�m�k m�{]iril{We�z�sx{Wf�h|m!� o�hjk egk/yrslo�yZ(�z �
sx{Wf�h `9^ {Wh�il{I2gk/hp~�f�h � sl{]f�h|m�o m�c � f�o�e�z���knsxk/u e f�yrkv� mjo i � c/h�z�yr{]f m���c3,�f��]o�sx{]f�h m�kvi uwf�m�{+G � z�sx{Wf�h�i
m�k/i � f�h�mj{Wsx{Wf�h�i z�o�} �]{]uw{Wslkvi32�{ ` k ` k/h ~�f�h � sx{]f�h m�k �]k/o�y e cvyr{]f�m�k�mjk ylk/slf�o�y32j�]k�irq�irsltvuwk ilf�o�sxkvyryxz�{Wh
� f�h�ilk/y1,�k/yxzwf�o hjf�h � z u c/u f�{]ylk�m�kvide kvyrslo�yZ(�z�sx{Wf�h�i e�z�irilc/kvi `

M h � � c*sTz�s�z � sxojkv��m�owu f�m�t/�]kA2��]k/i sxkvuwe�i�m�k uw{]irkLB � � c/��o�{]�W{)(�yrk m�z�hji��Wkvi ~�f�yru z_sx{]f�h�i �Wkvi uwf�{]h�i
e kvyluwc z8(��]k/i�2�{ ` k ` egf�o�y m�kvi m�{-*!o�ir{+,�{Wslcvi ��q�m�yxz�o��]{W��ojkvi ��f�yr{ �vf�h�sxz��]k/i k/s ,�k/yrsl{ � z��]kvi mjk � � f�yrm�ylknm�k
6=K�� � k*sV6=K�� � u � ` i�����yrkvile k � sx{-,�kvuwkvh�s�2_irf�h�s m�k ����f�ylmjylk m�k�e��Wo�il{Wkvo�yri m�{ �vz�{]h�k/i�m�k�uw{]�]�W{]k/yli�m�� z�h�h�c/kvi
k/s�irkvo�� ����{]uwe�z � s m�k �]z mjkvylhj{]tvyrk egk/yrsxojyZ(�z�sl{]f�h k/h�ylk/��{]i$sxyrcvk e�z�y��]k i$q�irsxt/u k kvi$s z�o Yrf�o�yrm�����oj{
� f�h�ilk/y1,�c ` 
 h�k3*gk/s � o�u oj� z�sl{W~�m � B o�h�k�u c/u f�{]ylk m�k �]z ilo �/� kviril{Wf�h m�kviwe kvyrslo�yZ(�z�sx{Wf�h�i e��]oji
z�h � {]k/h�h�kvi h�c � k/ilil{ sxk m�kvi sxk/u eji � z�yxz � sxc/yl{Wirsx{W��o�kvi m�k m�{Wilil{We�z�sl{]f�h ej�]o�i �]f�h���i `

@ kvi�{]hO,�k/irsl{]��z�sl{]f�hji ~�ojsxo�yrkvi�uwkvh�c/kvi B � k ilo Yrk*s f�h�s�mjf�h � sxf�o�s�{]h�sxc/yZ9/s B ilk � f�h � k/h�sxylk/y iro�y��]k/i
irsxz�m�k/i �Wkvi ej�]o�i sxz�ylm�{ ~�i m�k � � cD,�f��Wojsx{Wf�hpm�oN(�z�iril{Wh=2�e f�o�y k/h ejylf�e f�ilk/y o�h�k ylk/e�ylc/ilk/h�sxz�sx{Wf�h e��]oji
m�c*sTz�{W�]�]c/k ` M h e�z�y$sx{ � o��]{Wkvy32�o�h�k � z�yxz � sxc/yl{]ilz�sx{Wf�h|c/� zA( f�yrcvknmjkvi e�yrf � kvirilo�i z�irilf � {Wcvi z�o|��kv� m�o ilf��
ilk/yxz�{ s�ilf�ojy � kdm���o�h�k � f�uwe�yrcv��k/h�il{Wf�h ej�]o�i�z�e�ejylf�~�f�hjm�{]k m�kd�]k/o�yli�yrkv� z_sx{]f�h�i z�owu {W�]{Wkvo irf�ojsxk/ylylz�{]h `

@ z5,�z��]{]m�z�sx{Wf�h�mjk h�f�sxyrk uwf�m�t/�]k kvirs � kve kvh�m�z�h�s�ylkvi$sxc/kd�W{]uw{Wslcvk�kvh yxz�{]ilf�h m�k � z���o�z�il{ � zA(�irkvh � k
m�k m�f�hjh�cvk/i�mjk � ��z�yl��k/i�z�h�sxcvyr{]k/o�ylk/i B � � k }�e��]f�{ sTz�sl{]f�hnz�h�sx��yrf�e�{W��ojkdmjo^(�z�ilir{]h=2�mjc�(�ojslcvkdm�tvi��]z5G�h
m�o �5. ���� il{Wt � �Wkne�z�y�� � k }jej�]f�{ sTz�sl{]f�h m�k���� z���o�{W~�t/ylk m�kn� � ^ �)(�{Wkvh ` @ ��c/sTz�egk�o��Wsl{]uwk mjk � k�sxyxz0,�z�{W� m�k
uwf�m�c/�]{Wixz�sl{]f�h k/h ylc/��{]uwk sxylz�h�ir{Wsxf�{]ylk � f�h�ir{]irslkvylz�{Ws/B�ylz87wh�kvy �]k�uwf�mjtv�]k iro�y �]kvi e���z�ilkvi ��{]i$sxf�yr{]��o�k/i
�]k/i e��]oji ylc � kvh�sxk/i�2�z8G�h m���{]h�slcv��yrkvy m�k/i�~�f�yl� z���kvi u z�Yrkvojyli m�kD,�kvh�o�i z�h�sx��yrf�e�{W��ojkvi ` 
 h�k ,�z��]{Wm�z�sl{]f�h
ilojyd�Wkvi m�{Wirsxyr{)(�o�sx{]f�h�i m�k � ��z�yr��kvidz � sxo�k/�]�Wkvi ilk/yxz�{ sdz��]f�yli kvhO,�{]ilz���kvzA(��]k `

@�k ej�]o�i32 �Wkvi m�f�h�hjcvkvi�m���c � f�o��]k/u k/h�s�2 yrk � f�h�irsl{Wslo�cvk/inilojynm�kw�]f�hj��o�kvi c � �jkv�]�Wkvi m�k slkvuwe�i�z�o
� f�o�yli m�k � k/srsxk sx��t/ilk82�egk/oH,�k/h�s\9*sxylk mjcvilf�ylu z�{]i uw{]irkvi k/h � f���c/ylk/h � kwz0,�k � �Wkvi uwkviro�ylk/i ��cvf � ��{ �
uw{]��o�kvi k*s �Wkvi m�{Wirslyl{)(jojsx{Wf�h�i m�k/iwslyxz � kvo�yri k/hO,�{Wylf�hjh�kvuwkvh�sTz�o�} ` F k*slslk � f�hj~�ylf�h�sxz�sx{Wf�h kvi$s[B �]z
~�f�{Wi irf�o�y � k m���c3,�z��]o�z�sx{Wf�h�mjo u f�m�tv�Wk ��q�m�yrf���cvf��]f���{W��o�k k*s�m�kph�z�sxo�yrk�B � f�h�sxylz�{]h�mjylk|�Wkvi u f��
m�t/�]kvi ��cvf � ��{]uw{]��o�k/i�2!e�z�y � z ejyl{]irk kvh � f�u ejslk m���o�h c � f�o��]k/u k/h�s slyxz�hjil{Wslf�{]yrkniro�y �]k/i e���z�irkvi �]k/i
e��Wo�i yrc � kvh�sxk/i m���c3,�f��]ojsl{]f�h
m�o (�z�ilil{Wh k*s m�k",�{Wsxk/ilirkvi m!� c � f�o��Wkvuwkvh�s�,�z�yr{ zA(j�]kvi k*s�z�Yrojirsxc/kvi kvh
� f�h�ilc/��ojkvh � k `
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^ �+(�{]hjk/sHB 4?6 aV¥ �V§#F z�yrslk ��q�mjylf���c/f��]f���{]��o�k m�o (�z�ilir{]h m�kNM z�yl{Wi�6 "74�KLK�KLKLK ` � o�yrk z�o m�k �dk �
� �jkvy � �jkvi D cvf��]f���{W��o�kvi k*s B {]h�{Wtvyrkvi�2:M z�yr{]i

^ �W�]k/h � 2 M kvyrkv{]ylz�@�2 ��z�k/i @ 2 0�uw{Wsl� B 4]6 a�a�6`§ F yrf�epkD,�z�egf�slyxz�hjile�{Wyxz�sl{]f�h ��o�{Wm�k �]{]hjk ~�f�y � f�u �
ejojsx{Wh�� � ylf�e � z_sxkvywylk/��o�{]yrkvuwkvh�sxi ` �dz�e�e f�yrs slk � ��h�{W��o�kG4 ¥ 2 � ^ . � ��f�f�m
z�hjm ^ ��yl{ � o��Wslo�ylk
. yr��z�h�{�� z�sl{]f�h f�~ sl��k 
 h�{ sxkvm ��z�sx{Wf�h�i�2 � ^ . . yryl{]��z�sx{Wf�h�z�h�m m�ylz�{]h�z���k

^ h�slf�{]h�k^M 4]6 a�a 
 § � ��k 0�f�uwu k\,�z��W�]k*q|sxk/ylylz � k irq�i$sxkvu 4�h�f�y$sx��k/ylh � yxz�h � k §�� z�uwf�mjkv� f�~ yl{-,�k/y
yrkviregf�hjilk sxf $ o�z�sxk/ylh�z�yrq � �]{Wu z�sl{ � ,�z�yl{ z_sx{]f�h�i ir{]h � k 6 KLKH2 KLKLK � M `
� k/ylylz��df�,�z ¥ � 
)4 � � 
 ¥ 


^ h�slf�{]h�kNM 4]6 a�a �V§ M ,�f��]ojsl{]f�h � z�yrm�{]��� z � { z�{Wylk�k/s m�c3(�ojs�!�f��Wf � tvh�k|m�kvi ,�z��]�Wcvk/i m�k � z � ylz�h � k
irkvejslkvh�sxyr{]f�h�z��]k���hjf�oH,�kvz�o�} ylc/ilo�� sTz�sli ` F � ^ � z�m 0 � {&0�kvyr{]k .Z. z ��<74 ���74 � 
&<

^ h�slf�{]h�kKM
2�@ z�ojsxyr{]m�f�o
	H2
0�f�u uwc�	H2 ^ o���o�irslk5M
2 ^ oH*gylk*s�	H2 � z�{ �vk 0�2 F �]k/s$�'e kv�W�]kvyr{]h BT2 F f�ojsTz�yrm
	H2 @�k � f��W~�
`2 @�o���o�cL.P2�	�f��Wq � 2�@ z�{]��h�kv� �52�@ z�o�yrkvh�s B�2�@ z0,�f��W�]k B�2=@ k3(�ylk*s M/2�@ c � f��]�Wk � 2
@ k*~�k�(O,�ylkG@ 28@ {Wu f�hjm�{]h�� @ f �vf�ojk/s � 2 B o�h�z�o�s ^ 2�. �/f�oj~�	H2 $ o�k/ilh�k/� � 2 � f�o�irilkvz�o?@ 4?6 a�a76V§ @ k/i
~�f�ylu z�sx{Wf�h�i ��o�z_sxkvyrh�z�{Wylkvi�m�k � z � ylz�h � kdmjo h�f�ylm�� f�o�kvi$s ���W{]uw{Wslkvi k*s � f�yrylcv�]z�sx{Wf�h�i ` $ o�z�sxk/ylh�z�{]ylk
a �J<2< ��� <�
H6

^ h�slf�{]h�kLM
2 ��z���h�z�yrs�	H2J@ {Wu f�h�m�{]h��?@ f �vf�o�k/s � 2&B ojh�z�ojs ^ 4 <2KLKLK�z § @ k � z�ylmj{]���]z � {]z�{]yrk m�oC(�z�ilil{Wh
mjk �]z�0�f�uwu k ��cv�]c/u k/h�sxi m�k irq�h�sx��t/ilk�k/sdh�f�oH,�kv�W�]kvi mjf�h�h�c/kvi ` $ o�z�slkvyrh�z�{]yrk`6J6 � 6 4 ��a�6

^ h�slf�{]h�k[M/2 @ z�o�sxyl{Wm�f�o�	H2 @ z�o�ylk/h�s B 4 <2KLK2KA( § @ f�hj��� slkvylu ��oH,�{]z�� z�y � ��{+,�kvi {Wh ��� � yxz�h � k �
yrkviregf�hjilk f�~ sl��kX0�kv{]hjknz�hjmU0�f�u uwk yl{-,�kvyridslfwslk � sxf�h�{ � uwf�,�k/u k/h�sli�2 � �W{]u z�sx{ � ,�z�yr{ z�sl{]f�h�i z�h�m
irk z_� �]kD,�kv� � ��z�h���k/i ` D k/f�uwf�yle��jf��]f���q � � ��6 6 � � <2K �

^ h�slf�{]h�k M
2 F f�ojsTz�ylm�	H2�D {)(H(�z�ylmEM
2"!�z��W�]kv��f�o I/s �52 @ z�ojsxyr{]m�f�o�	H29. �/f�oj~�	 4 <2KLK ��z § � ��k M �]k/{]i$�
slf � kvh�k yr{+,�k/yli f�~ sx��k M h����W{]ir� F ��z�h�h�k/� ` 	�$ o�z�sxk/ylh�z�y$q 0 � {�6 6 �J<L< ��� <�
 �
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