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T�¹OS�¹ON ÙTÕ�¾4Ýá¿Fî2¿mÓLå&Öl¼fÓWÓ½Ð	(4»W¿mÓ ¹F¹�¹F¹F¹�¹F¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹F¹�¹F¹ L X M
T�¹OS�¹OS ÙTÕ�¾4Ýá¿Fî�¼
ÙLÿ 3 ¹�¹F¹U¹�¹F¹�¹F¹F¹�¹F¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹F¹�¹F¹ N$R$R
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T�¹OS�¹ � &"Û1¼"��î2¿P»W¿mÓ½¼2» Ø Û
�õÛ1â®¿F¿4Ô �2ÐÒÝaÛ1Î
î2¿mÓHím¾Wäf¿4ÝÒÝá¿mÓÏî2¿�ÔW¿ 
@åfÓwî2¿DØ Öl» 
�Û1Ô½ÐáÖlÎ=î2¿mÓwî2í4å=<lÔWÓ ¹�¹ N$R L
T�¹ � ¸�ím¾õÛ1Î2ÐáÓ 
B¿mÓwÖl» �2ÐÒÔ[Û1¼"��î2¿PØ Öl» 
�Û1Ô½ÐáÖlÎ=î2¿mÓHî2í4å=<lÔWÓLå&ÖlÝaÛ1ÐÒ»W¿mÓw¿4Î�¾mÖl¼f¾Wäf¿mÓ8¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$R L
T�¹OT $ �&�&%'"A8'3�C�% 1 ��6!%B��.08 � �(�p"A%J�#g ��� �)(>3 /D.Z�p�&%B.0�G? ��8B.Z� 8'. , 3F�p3F�G�!3A? �5I&%B��I +-, ¹�¹U¹�¹F¹F¹�¹ N$R$N

� � ���!@F8J%'I�.=�&%'�(�G?#.08'@A��"F8'%J/�.=�&%B12 #3 �! " , "A8'3 �!3 8qi 3A.0 /D.Z�p�&%B3 � d��=:
M ¹ L ìc¿F¾4Õ�¾4Ýá¿Fî2¿PÝcQ ¿õÛ1¼ 
�Û1»½Ô½Ðá¿4Î U2Ö
�fÓW¿4»½Ñ±Û1Ô½ÐáÖlÎfÓw¿4ÔH¾õÛ1»[Ûl¾4ÔWí4»½ÐáÓ½Ô½Ð	�n¼f¿mÓHâ®í4Îfí4»[Û1Ýá¿mÓ ¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$R P
M ¹ON ÉR»½ÐÒÎf¾4ÐÒå�Û1¼"��å2»WÖ$¾m¿mÓWÓ½¼fÓH¿4Ô 
Bím¾õÛ1Î2ÐáÓ 
B¿mÓ ¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L R
M ¹OS ìc¿F¸�ÙLÀ 
�Û1»½Ô½Ðá¿4Î�î�¼�ìc¸
à§¹F¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L N

M ¹OS�¹ L àP¿mÓW¾4»½ÐÒå2Ô½ÐáÖlÎ�â®í4Îfí4»[Û1Ýá¿ ¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L N
M ¹OS�¹ON ¸�Önî2í4ÝÒÐáÓ[Û1Ô½ÐáÖlÎ�î�¼
¾4Õ$¾4Ýá¿�î2¿�ÝcQ ¿õÛ1¼�¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L �

M ¹OS�¹OS ßnÐ 
U¼2ÝaÛ1Ô½ÐáÖlÎ�î2¿�»Wí/Ø í4»W¿4Îf¾m¿ ¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L �

M ¹ � ßnÐ 
U¼2ÝaÛ1Ô½ÐáÖlÎfÓÏå�Û1ÝáímÖ$¾4ÝÒÐ 
�Û1Ô½Ð	�Ä¼f¿mÓÏå-Öl¼2»Hî2¿mÓwä�Û1¼2ÔW¿mÓHÖ
�2ÝÒÐ	�n¼2ÐÒÔWímÓ ¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L a
M ¹ �f¹ L &é¿ 
@åfÓÏî2¿*
@ÐáÓW¿ml��´ÝcQ í$�n¼2ÐÒÝÒÐ �2»W¿��Fî�¼=¸�ÙLÀ ¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L�P
M ¹ �f¹ON üRÑ®ÖlÝÒ¼2Ô½ÐáÖlÎ�î2¿PÝaÛ>ÑlÛ1å&¿4¼2»Hî�Q ¿õÛ1¼ ¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N L X
M ¹ �f¹OS ßnÔ[Û��2ÐÒÝÒÐÒÔWíFî2¿�ÝaÛ>¾õÛ1ÝáÖlÔ½ÔW¿Uå-ÖlÝaÛ1ÐÒ»W¿�ïDÖl»Wî l9ä�Û1¼2ÔW¿FÖ
�2ÝÒÐ	�n¼2ÐÒÔWí¦¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$N L
M ¹ �f¹ � 	-ÖlÎf¿mÓHî2¿FÓWÔ[Û��2ÐÒÝÒÐÒÔWíFî2¿PÝaÛ>â±ÝaÛl¾m¿±Ë2ÐÒÎnÔW¿4»½å2»Wí4Ô[Û1Ô½ÐáÖlÎfÓD¿4ÔLÐ 
@å2ÝÒÐá¾õÛ1Ô½ÐáÖlÎfÓÏå�Û1ÝáímÖ$¾4ÝÒÐ 
�Û1Ô½Ð	�Ä¼f¿mÓ�¹ N$N:a

M ¹OT Ù�Ö

 
B¿4ÎÄÔD»W¿m¾mÖlÎfÓ½Ô½»½¼2ÐÒ»W¿�¼2Îf¿U¾õÛ1ÝáÖlÔ½ÔW¿�å-ÖlÝaÛ1ÐÒ»W¿�� ¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$S L
M ¹ M Ù�ÖlÎfÓWí$�n¼f¿4Îf¾m¿mÓ�¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$S$S
M ¹ a -wímÓW¼�
Bí ¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N$S$S

e ���>"F8' #I&%'�(�#I 3:�h? 3A��I�? 3A":�&%7H�3AI d��(K
$ �!�>3A<23AI d�� )
$ * H(��8J 2�&%'�(� �! I , I���
 /D3
� 3F�p��3����j #�#3 d;.2*
ý9¹ L üRÑ®ÖlÝÒ¼2Ô½ÐáÖlÎ�î2¿�ÝaÛ>î�ÐáÓ½Ô[Û1Îf¾m¿'&"¿4»½»W¿\[´ìp¼2Îf¿ ¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N � L
ý9¹ON§üRÑ®ÖlÝÒ¼2Ô½ÐáÖlÎ�î2¿�ÝaÛ>î�¼2»Wím¿Fî�¼2"½Öl¼2» ¹U¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹�¹F¹F¹�¹U¹�¹F¹F¹�¹ N �AS
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ÿ��fÓW¿4»½Ñ®ím¿mÓ�î2¿4å2¼2ÐáÓ�ÝcQ ¿mÓ½å�Ûl¾m¿±ËRÎfÖlÔ½»W¿×å2ÝaÛ1Î�(4ÔW¿�¿4ÔoÓ[Û�å2ÝÒ¼fÓ@å2»WÖ$¾Wäf¿�Ñ®ÖlÐáÓWÐÒÎf¿×¸�Û1»WÓ@å&Ö±ÓWÓ (mî2¿4ÎnÔB¼2Îf¿=Û1Î�Û1ÝáÖlâ±Ðá¿
ØÈ»[Û1å2å�Û1ÎÄÔW¿
ÓWÖl¼fÓBÝaÛ�ØÈÖl» 
B¿�î2¿=¾õÛ1ÝáÖlÔ½ÔW¿mÓ@ØÈ»WÖlÐáî2¿mÓ�¿4ÔBâ±ÝaÛl¾mím¿mÓ�Ó½ÐÒÔ½¼fím¿mÓoÛ1¼2ÔWÖl¼2»�Öl¼Gl�å2»WÖ �$Ð 
@ÐÒÔWí
î2¿×Ýá¿4¼2»WÓ;]õÖlÎf¿mÓ
å&ÖlÝaÛ1ÐÒ»W¿mÓõ¹Êìé¿4¼2»WÓ�¾4ÝaÛ1»½ÔWímÓoÛ1å2å�Û1»W¿4ÎnÔW¿mÓ�¾mÖlÎÄÔ½»[ÛlÓ½ÔW¿4ÎnÔ�ÛõÑ®¿m¾×ÝaÛ�ÔW¿4ÐÒÎÄÔW¿��2Ýá¿4¼2ÔWím¿=î2¿mÓoÖn¾míõÛ1ÎfÓ@ÔW¿4»½»W¿mÓWÔ½»W¿mÓo¿4Ô@»WÖl¼2â®¿\[
Öl»[Û1Î2â®ím¿Uî�¼=ÓWÖlÝ�
�Û1»½Ô½Ðá¿4Îc¹

É"Öl¼2»½Ô[Û1ÎnÔõË2å-Öl¼2»ÜÝaÛ &é¿4»½»W¿±Ë�ÝcQ ¿ ��ÐáÓ½ÔW¿4Îf¾m¿Pî2¿D¾m¿mÓ �fâ±¼2»W¿mÓÜâ±ÝaÛl¾4ÐaÛ1ÐÒ»W¿mÓL¿4Ô�ÝcQ Ðáî2ím¿��n¼f¿ÏÝá¿4¼2»WÓÜå2»WÖlå2»½Ðáí4ÔWímÓÜå-Öl¼2Ñ±Û1Ðá¿4ÎÄÔ
ÛõÑ®ÖlÐÒ»HÑ±Û1»½ÐáíUÛ1¼�¾mÖl¼2»WÓwî�¼×ÔW¿ 
@åfÓDÛ1å2å�Û1»[Û1ÐáÓWÓW¿4ÎÄÔÏä2ÐáÓ½ÔWÖl»½Ð	�n¼f¿ 
B¿4ÎÄÔÏ¾mÖ

 
B¿F»W¿4ÝaÛ1Ô½ÐÒÑ®¿ 
B¿4ÎÄÔD»Wím¾m¿4ÎÄÔW¿mÓõ¹

ìc¿mÓ -wÖ

�Û1ÐÒÎfÓÜÛmÑ±Û1Ðá¿4ÎÄÔLÔ½»WÖl¼2Ñ®íDî�Q Ð 
 
B¿4ÎfÓW¿mÓ �2ÝáÖn¾mÓT»WÖ$¾Wäf¿4¼"��Û1»½»WÖlÎfî�ÐáÓÜå&Öl¼2ÑlÛ1ÎnÔÜÛ1Ô½ÔW¿4ÐÒÎfî�»W¿Då2ÝÒ¼fÓ½Ðá¿4¼2»WÓ 
 (4Ô½»W¿mÓ
î2¿�î�ÐaÛ�
 (4Ô½»W¿±Ëlî�ÐáÓ½å&¿4»WÓWímÓ"ÓW¼2»éÝcQ ¿4ÎfÓW¿ 
 �2Ýá¿Lî�¼9¾mÖlÎnÔ½ÐÒÎf¿4ÎÄÔÊ¿4¼2»WÖlå&ím¿4Îc¹1ÇþÝáÓ"å-¿4ÎfÓ[Û1Ðá¿4ÎnÔõË_¾m¿4å&¿4ÎfîfÛ1ÎÄÔõË �n¼f¿ÊÝá¿4¼2» å2»WímÓW¿4Îf¾m¿
í4Ô[Û1ÐÒÔT¼2Î2Ð	�Ä¼f¿ 
B¿4ÎnÔTÝá¿LØ:»½¼2ÐÒÔ�î2¿mÓÚ¾mÖlÝ	(4»W¿mÓ�î2¿ �±¼2å2ÐÒÔW¿4»Ü¿4ÔTî�Q
	D¿4»W¾4¼2Ýá¿±¹$Ù�¿mÓÚÖ
�fÓ[¿4»½ÑlÛ1Ô½ÐáÖlÎfÓÚØ:¼2»W¿4ÎnÔÚå2»WÖlÝáÖlÎ2â®ím¿mÓ�å�Û1»ÚÝá¿mÓ
å2»W¿ 
@Ðá¿4»WÓÊâ®ímÖlÝáÖlâ±¼f¿mÓ �n¼2Ð$ÎfÖlÔ (4»W¿4ÎnÔ �n¼f¿�ÝaÛDå2ÝÒ¼2å�Û1»½ÔÚî2¿L¾m¿mÓ��2ÝáÖn¾mÓRí4Ô[Û1Ðá¿4ÎnÔÚÝá¿�å2ÝÒ¼fÓÊÓWÖl¼2Ñ®¿4ÎnÔÚî2¿L¾mÖ

@å&Ö±Ó½ÐÒÔ½ÐáÖlÎBî�ÐWV&í\[
»W¿4ÎnÔW¿Pî2¿Ï¾m¿4ÝÒÝá¿Dî2¿mÓ�ÔW¿4»½»[Û1ÐÒÎfÓLÓ½¼2»TÝá¿mÓ �Ä¼f¿4ÝÒÝá¿mÓTÐÒÝáÓLÛmÑ±Û1Ðá¿4ÎÄÔLí4ÔWíD»W¿4Ô½»WÖl¼2Ñ®í±¹$ì Q Ðáî2ím¿Dî�Q ¼2Î�î2í4å2ÝaÛl¾m¿ 
B¿4ÎÄÔwâ®ímÖlâ±»[Û1å2ä2Ð	�Ä¼f¿
î2¿�¾m¿mÓHå2Ðá¿4»½»W¿mÓHÓW¿ 
 �2ÝaÛ1ÐÒÔPÛ1ÝáÖl»WÓÜØ Û1ÐÒ»W¿PÝcQ Ö
��" ¿4ÔHî�Q ¼2Î=¾m¿4»½Ô[Û1ÐÒÎ
¾mÖlÎfÓW¿4ÎfÓ½¼fÓõ¹�&"Öl¼2ÔW¿/ØÈÖlÐáÓõË\Û1¼����PÇWÇ
�Ü¿4Ô����PÇWÇWÇ
��Ó½Ð	(m¾4Ýá¿±Ë
ÝaÛXî2í 
�Û1»W¾Wäf¿UÓW¾4Ðá¿4ÎÄÔ½Ð����n¼f¿�í4Ô[Û1ÐÒÔL¿4Îf¾mÖl»W¿ÏÝaÛ1»½â®¿ 
B¿4ÎnÔHÐ 
@å2»Wí4â±Îfím¿�î�Q ¼2Îf¿DÑnÐáÓWÐáÖlÎ�¾õÛ1Ô[ÛlÓ½Ô½»WÖlå2ä2ÐáÓWÔW¿�î2¿ÏÝcQ ä2ÐáÓWÔWÖlÐÒ»W¿ÏÔW¿4» [
»W¿mÓWÔ½»W¿ �Ä¼2Ð2Î2Q í4Ô[Û1ÐÒÔÊÑ$¼f¿ �Ä¼f¿L¾mÖ

 
B¿H¼2Îf¿LÓ½¼f¾m¾m¿mÓWÓ½ÐáÖlÎBî�Q í4Ñ®¿4Îf¿ 
B¿4ÎnÔWÓ�Û��2»½¼2å2ÔWÓT¿4ÔÊ¾õÛ1Ô[Ûl¾4ÝÒÕ$Ó 
@Ð	�n¼f¿mÓõ¹®ì Q ¿ �$å2ÝÒÐá¾õÛ1Ô½ÐáÖlÎ
ÝaÛDå2ÝÒ¼fÓÊÎ�Û1Ô½¼2»W¿4ÝÒÝá¿Hî2¿L¾m¿Lî2í4å2ÝaÛl¾m¿ 
B¿4ÎÄÔ �Ä¼2Ð2å&¿4» 
B¿4Ô½Ô[Û1ÐÒÔõË®¿4ÎBÖl¼2Ô½»W¿±Ë®î2¿L¾mÖlÎf¾4ÐÒÝÒÐá¿4»ÊÝaÛPÓ[¾4Ðá¿4Îf¾m¿L¿4ÔRÝcQ Öl»Wî�»W¿Hî�ÐÒÑnÐÒÎBí4Ô[Û1ÐÒÔ
Û1ÝáÖl»WÓHÝaÛ@¾4»WÖõÕÄÛ1Îf¾m¿ �Ä¼f¿F¾m¿mÓ �2ÝáÖn¾mÓwÛõÑlÛ1Ðá¿4ÎnÔÏí4ÔWíUÛ1å2å&Öl»½ÔWímÓHå�Û1»wÝá¿�àDí4ÝÒ¼2â®¿±¹�ÍwÎf¿�ÔW¿4ÝÒÝá¿FÐÒÎÄÔW¿4»½å2»Wí4Ô[Û1Ô½ÐáÖlÎ�å-¿4» 
B¿4Ô½Ô[Û1ÐÒÔ
Û1¼fÓ[Ó½Ðcî2¿�îfÛ1ÔW¿4»w¾m¿mÓwí4Ñ®í4Îf¿ 
B¿4ÎnÔWÓDÛ1¼×»W¿4âÄÛ1»Wî=î2¿�ÝaÛ>¾Wä2»WÖlÎfÖlÝáÖlâ±Ðá¿ �2Ð �2ÝÒÐ	�Ä¼f¿±¹

Ù Q ¿mÓ½ÔDÓ[¿4¼2Ýá¿ 
B¿4ÎÄÔ�Û1¼�î2í �2¼2ÔPî�¼��PÇ
���DÓ½Ð	(m¾4Ýá¿ �n¼f¿UÝá¿Uâ®ímÖlÝáÖlâ±¼f¿>Ó½¼2ÐáÓWÓW¿XìcÖl¼2ÐáÓPýwâÄÛlÓWÓWÐ ]�Æ L�P S P ãHå2»WÖlå-Ö±Ó[Û �Ä¼f¿
¾m¿mÓ �2ÝáÖ$¾mÓBå2»WÖõÑ®¿4Î�Û1Ðá¿4ÎnÔ�î2¿�â±ÝaÛl¾m¿mÓ�Ô½»[Û1ÎfÓ½å&Öl»½ÔWím¿mÓ l�å�Û1»½Ô½ÐÒ»�î2¿=ÝaÛ8ß$¾õÛ1Îfî�ÐÒÎ�ÛõÑnÐá¿�¿4Ô�ÛõÑlÛ1Ðá¿4ÎnÔ�í4ÔWí�î2í4å&Ö±ÓWímÓBÝáÖl»WÓ
î2¿oÝaÛ�ØÈÖlÎnÔW¿oî2¿�¾m¿mÓ9â±ÝaÛl¾m¿mÓXÝáÖl»WÓ>î2¿oÝá¿4¼2»>Û1»½»½ÐÒÑ®ím¿�îfÛ1ÎfÓ9Ýá¿mÓ9»Wí4â±ÐáÖlÎfÓ9å2ÝÒ¼fÓ9¾[ä�Û1¼fî2¿mÓõ¹ ïDÛ1ÐáÓ[Ó[Û1ÐÒÔ>Û1ÐÒÎfÓWÐTÝcQ Ðáî2ím¿ �Ä¼f¿
Ýá¿mÓP¾mÖlÎnÔ½ÐÒÎf¿4ÎÄÔWÓXÛõÑlÛ1Ðá¿4ÎnÔU¾mÖlÎ2ÎÄ¼�î2¿mÓDå&í4»½ÐáÖnî2¿mÓ�Ö���Ýá¿mÓPâ±ÝaÛl¾m¿mÓFÛõÑlÛ1Ðá¿4ÎnÔ�»W¿m¾mÖl¼2Ñ®¿4»½ÔFî2¿mÓ�í4ÔW¿4Îfî�¼f¿mÓ��-¿õÛ1¼f¾mÖl¼2å�å2ÝÒ¼fÓ
â±»[Û1Îfî2¿mÓ��Ä¼2Q Û1¼-"½Öl¼2»Wî�Q äÄ¼2Ð ¹

�Ï¼f¿4Ý	�Ä¼f¿mÓBÛ1Î2Îfím¿mÓ@å2ÝÒ¼fÓ>Ô[Û1»WîpË ÐÒÝ�ØÈ¼2ÔBÛ1¼fÓWÓ½ÐÜå2»WÖlå-Ö±Ó[íoå&Öl¼2»@ÝaÛ
å2»W¿ 
@Ð	(4»W¿�Ø ÖlÐáÓXÝcQ Ðáî2ím¿ �n¼f¿�ÝaÛ
ÑlÛ1»½ÐaÛ1Ô½ÐáÖlÎëî2¿mÓ
í4Ýáí 
B¿4ÎnÔWÓ×Öl» �2ÐÒÔ[Û1¼"��ÔW¿4»½»W¿mÓ½Ô½»W¿mÓ ËT¿4Î2â®¿4Îfî�»Wím¿�å�Û1»�Ýá¿mÓ�å-¿4»½Ô½¼2» ��Û1Ô½ÐáÖlÎfÓ�â±»[ÛõÑnÐÒÔ[Û1Ô½ÐáÖlÎ2Îf¿4ÝÒÝá¿mÓ�î2¿mÓ×Û1¼2Ô½»W¿mÓ�å2ÝaÛ1Î�(4ÔW¿mÓõË
å&Öl¼2Ñ±Û1Ðá¿4ÎÄÔ��4Ô½»W¿ l=ÝcQ Öl»½ÐÒâ±ÐÒÎf¿oî2¿o¾m¿mÓX¾[ä�Û1Î2â®¿ 
B¿4ÎÄÔWÓB¾4ÝÒÐ 
�Û1Ô½Ð	�n¼f¿mÓõ¹Ì¸�Û1ÝÒâ±»WíoÝá¿�ÓW¾m¿4å2Ô½Ðá¾4ÐáÓ 
B¿�ÐÒÎ2ÐÒÔ½ÐaÛ1ÝÜî�Q ¼2Îf¿Bå�Û1»½Ô½Ðá¿
Ð 
@å&Öl»½Ô[Û1ÎÄÔW¿�î2¿�ÝaÛ�¾mÖ

 
U¼2Î�Û1¼2ÔWí8ÓW¾4Ðá¿4ÎÄÔ½Ð����n¼f¿±ËÜÝcQ Ûl¾m¾4¼�
U¼2ÝaÛ1Ô½ÐáÖlÎ�¾4»WÖlÐáÓWÓ[Û1ÎnÔW¿�î�Q ¿4Î2»W¿4â±ÐáÓ½Ô½»W¿ 
B¿4ÎÄÔWÓ=å�Û1ÝáímÖn¾4ÝÒÐ 
�Ûp[
Ô½Ð	�n¼f¿mÓÜ¿4ÔTÝaÛX¾mÖlÎ�ØÈ»WÖlÎÄÔ[Û1Ô½ÐáÖlÎ
ÛõÑ®¿m¾ÏÝá¿mÓÜÓWÖlÝÒ¼2Ô½ÐáÖlÎfÓLÛlÓ½Ô½»WÖlÎfÖ

@Ð	�n¼f¿mÓLÖlÎÄÔÜÝaÛ1»½â®¿ 
B¿4ÎnÔH¾mÖlÎ��f» 
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ODP 659

           PLEISTOCENE

Périodicité dominante: 

               ~100 ka
Périodicité dominante: 

               ~ 41 ka
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Scénario glaciaire ICE III
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Scénario glaciaire ICE III
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Y�KNMaFQipBWM?P9Z`BQP7iTFHMNI[FHKNI`RTSUPOZ`R_DsFHZ`BQPO^+x SJILipBsFHx ^JBQP7\]BWM?Pg��ipRTILMOG3FHMOB��JBW\kGJZ`B]�mF OTFT^UF�BWKO�yFH\�{5BQD O5|�? ³65j³ |<�wx �
PNEJILSJojE3FH\ BWK
�vBWZLKNI`BWMs|,? ³j³A@ ��|yZ`BQP9iTFHMNI[FHKNI`RTSUP;^JBgZednFHSURT\gFHZLI`B�^+x�D?E3FH\kG�^JB]ojMaFQi	ILK?X�K?BWMNM?BQPNKNM?B-���hILKNM?R}i_I`DsFbBWK
�yBWZLKNI`BWMs|�? ³65j³ ��RTxg^+x]\]RTxJipBW\]BWS_K�^+x]G �TZ`B���Bjr oUrA[�x�BWK��yBWZLKNI`BWMs| ? ³657� ��r��1x3FHSU^]Z[F7KaFHILZLZ`B@^JBcZ[F�ZLILKNEURjPNGJEUuWM?B1BQPNK
�J�+XQBOFHxJK?RTxJM@^JB ? @AR O	\~|_Z`BQP�GJM?RH�UZ`P�MaFT^+I[FHx+��\]Rs�pBWSUPl^JB1i	I`P?DQRjPNILK?X�ILSU^+I`�_xUBWSqK@xJS�PaFHxJKc^JBmi	I`P?DQRjPNILK?X�M?BQPNKNM?BWILS_K
�QP ^zd xJS �eFTDWK?BWxJM3}p��Y�Z[F���M?RTSqKNI`uWM?Bg\gFHSqK?BsFHx PNxJG5XWMNI`BWxJM54�\gFHSqK?BsFHx�ILS+��XWMNI`BWxJMs|wDQRTS+��RTMN\]XW\]BWSqKkFHx \]R	^JuWZ`B 
mr
�<RTM?P?�_xUBmZ[FOKaFHILZLZ`B7^JB�Z[F9ZLILKNEURjPNGJEUuWM?B7BWK�Z`B�GJM?RH�UZ5^JB�i	I`P?DQRjPNILK?XmP?RTS_K�^JBQP�ILSUDQRTSJS_xUBQP@^JBQP�ILSqipBWM?P?I`RTSUPs|+ILZ<FHGJG3FHMaF��`K
xJSbPaFHxJK1\gFHM?�qxUX9^JBOi	I`P?DQRjPNILK?XO^zd xJSh��FTDWK?BWxJM �AR Y9? RAR BWSqKNM?B�xJSh\gFHSqK?BsFHx-PNxJG5XWMNI`BWxJM1^JB�i_I`P?DQRjP?ILK?X @ Y
� �+JCK t �
�vF+rfP�BWKCxJSg\gFHSqK?BsFHx�ILS+��XWMNI`BWxJMC^JBli_I`PaDQRjPNILK?X@\]R}�pBWSJSUB�^JB1ZedfRTM?^+M?B�^JB R r � Y � �+JCK tpt �vF+rfPm���mF OTFT^UF9BWK��wFH\9{>BQD^O>|
? ³65j³ ��r ° SUB�FHxJoj\]BWS_KaFHKNI`RTS PNIL\kILZ[FHILM?B�^JB]i	I`P?DQRjPNILK?X�FsipBQD�Z[F�GJM?RH��RTSU^JBWxJM
FbXWK?Xg^JXQ^+xJILK?B�Y�G3FHMNKNILM
^JB]ZedfRT{UPaBWM �
iTFHKNI`RTS�^JBQP;FHSURT\gFHZLI`BQP;^JB�ojMaFQi	ILK?X�Y~ojMaFHSU^JB�XQDaEUBWZLZ`BgZLI`XQBQP
Y�Z[FhDWILM?DWxJZ[FHKNI`RTS�DQRTS_ipBQDWKNILipB�^+x \gFHSqK?BsFHx��]BWK
Y
Z[Fk\]BQPNxJM?B;^JBOZ[F]i_ILK?BQP?PaBO^JBQPlGJZ[FT�_xUBQP1K?BQDWK?RTSJI`�qxUBQPk��G3FHM1B��JBW\kGJZ`Bj|�6@I`DsFHM?^hBWKmFHZerL| ? ³657� E � RTMNK?B;BWK1�bILKNM?Rsi	I`DsF+|
@ARAR ?}��r<�¡dfBWSUP?BW\9{JZ`B]^JBkDQBQP7RT{UP?BWMNijFHKNI`RTSUP7\]RTSqKNM?BWS_K9FHxUP?PNI�^JB;��RTMNK?BQPmiTFHMNI[FHKNI`RTSUPO^JB
Z[F�i	I`P?DQRjPNILK?XkY�Zed ILSqK?XWMNI`BWxJM
\n2W\]BO^+x~\gFHSqK?BsFHxbILS+��XWMNI`BWxJM1BWKlPNxJG5XWMNI`BWxJMsr
�yRTxJM]DQRTS_K?RTxJMNSUBWM]Z`BQP
ILSqipBWM?P?I`RTSUP
ojZ`RT{3FHZ`BQP
SURTS K?RTKaFHZ`BW\]BWS_KgDQRTSqKNMaFHILS_K?BQPs|�Z[FbK?BWSqKaFHKNILipB�M?XQDQBWS_K?B�^JB�K?BWSJILM

DQRT\kGJK?B~^zd xJSUB��wBWMNM?BhY�PN�	\]XWKNMNI`B�SURTS MaFT^+I[FHZ`B~FQipBQD�^JBQP
EUXWK?XWM?RTopXWSUXWILK?XQP]Z[FHK?XWMaFHZ`BQPg^JB�i	I`P?DQRjPNILK?X�G5BWMN\]BWK]^JB
GJM?R_^+xJILM?B~^JBQP]GJM?RH�UZ`PkM?XWojI`RTS3FHx+� ^JB�i_I`PaDQRjPNILK?Xj|v\gFHI`PkZ`BQPkILSUDQBWMNKNILKNxU^JBQP�IL\kG>RTMNKaFHS_K?BQPgPNxJMkZed EJI`PNK?RTILM?B~ojZ[FTDWI[FHILM?B
Z`R_DsFHZ<ZLIL\kILK?BOZedfB��	K?BWSUPNI`RTSbBWKcZ`BQP@GJM?XQ^+I`DWKNI`RTSUPl^zd xJSUBOK?BWZLZ`BOXWKNxU^JBjr
�<B�M �TZ`Bb^JBbZ[F i_I`P?DQRjP?ILK?XbXWKaFHS_K�GJM?XWG5RTSU^JXWMaFHSqK~^UFHSUP�Z`BbGJM?R_DQBQPaPNxUP�^JBbM?BWZ[F��UFHKNI`RTS<|�ILZmP?BWMaF(^+I`P?DWxJK?XbGJZLxUP

PNG>XQDWI��3�_xUBW\]BWSqK�^UFHSUP�Z`B~DsFT^+M?Bb^JB~Z[F-��MNI`DWKNI`RTS DWZLIL\gFHKNI`�_xUB�FHx D?E3FHGJILKNM?B�PNxJILiTFHS_Ksr�F1S SURTK?BWMaF�£²xUPNK?B~�_x<d xJSUB
FHxJoj\]BWSqKaFHKNI`RTS�^JBOZ[F
i	I`P?DQRjPNILK?XOGJM?RsipR	�qxUB9xJSUB�FHxJoj\]BWSqKaFHKNI`RTS-GJM?RTG5RTMNKNI`RTSJSUBWZLZ`B
^+x~K?BW\kGUP1DsFHMaFTDWK?XWMNI`P?KNI`�qxUB;^JB
��F��+��BWZLZ<BWK�^JBQP�K?BW\kGUPc^JB�M?BWZ[F��JFHKNI`RTS J o � �) |	ILSU^+I`�qx3FHS_KcZ`BmDsFHMaFTDWK?uWM?BmGJZLxUPCXWZ[FTP?KNI`�qxUBm^+x�\gFHSqK?BsFHx<r ° SUB�XWKNxU^JBFHGJGJM?RH��RTSU^+I`B�^JB~Zed ILS+�UxUBWSUDQB�^JB~Z[F i_I`P?DQRjP?ILK?X~^+x \gFHS_K?BsFHx ILS+��XWMNI`BWxJM�P?xJMgZ`BQP]\]R	^JBQP]ILSU^+ILi	I`^+xUBWZ`P�G>BWxJK$2WKNM?B
KNM?RTxJipXQB�^UFHSUP 6lI`DsFHM?^ 8;:'<A=�>y�]? ³j³A@ ��r
° SUBg^JBQP��_xUBQPNKNI`RTSUP7��RTSU^UFH\]BWSqKaFHZ`BQP
BQPNK�^JBgDQRTSJS3F��`KNM?B]Z`RTM?P�^JBQP�ojZ[FTDWI[FHKNI`RTSUP;Y�ZedfXQD?EUBWZLZ`B�opXQRTZ`RTojI`�qxUBj|wZed ILS �

�UxUBWSUDQB@G5RTK?BWSqKNI`BWZLZ`B�^JBcZednF�£ xUP?K?BW\]BWSqK�I`PaRjPNKaFHKNI`�qxUBjrq�wFmi	I`P?DQRjPNILK?X@^zd xJSk�UxJI`^JB1BQPNK¡BWS]{5RTSJSUBlFHGJGJM?RQ�+IL\gFHKNI`RTS�xJSUB
� 4-6 :=6;7CSN9CF]F17 M`Q 6;BEL=M_W 7CS�HJFKHNFTMO6 PGW 9CPGSNMO6;7CW_@
:%PG@�: +�FGP17CW#+�FTF1<?7�7�9� 1<�<�F1:=<�W#.=M_FK6�S LN9C@�^=Mm956�HNWO6�M HNF + W_<�PG@�<�W_7CDKB 6;: 7CF1MOM_W/(qS=F�<
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��RTSUDWKNI`RTS B��+G5RTSUBWSqKNI`BWZLZ`BW\]BWSqK~^JXQDWM?RTI`PaPaFHSqK?B�^JB~Z[F-K?BW\kG5XWMaFHKNxJM?Bjr��<B~M?B���M?RTI`^+I`P?P?BW\]BWS_K�KNEUBWMN\kI`�_xUB~GJM?RTojM?BQPaPNI��
^JBQP�GJZ[FHSUuWK?BQP7K?BWZLZLxJMNI`�_xUBQP7PNxJojopuWM?Bk�_xUB�Z[F�i	I`P?DQRjPNILK?X;G3FTP?P?XQB
FHxJMaFHILK7GJx 2WKNM?B;ILS+��XWMNI`BWxJM?B]FHx+��iTFHZ`BWxJM?POFTDWKNxUBWZLZ`BQP
BWK�FHILSUPNI1��FsipRTMNI`P?BWM�xJS F�£ xUP?K?BW\]BWSqK�I`P?RjPNKaFHKNI`�_xUBh�_x3FTPNIlILSUP?KaFHSqKaFHSUX-^JBQP�DaE3FHMNopBQP�^JBbPNxJM²�eFTDQBjr��yRTxJK?B���RTI`P}|CDQBQP
ijFHMNI[FHKNI`RTSUP7S<dnFHGJG3FHMaFHI`P?PaBWSqKOG3FTP7DQRT\k\]BkPNILojSJI��3DsFHKNILipBQP�^+xJMaFHSqKOZ`B
^JBWMNSJI`BWM7\kILZLZLI[FHM?^ ^zdnFHSJSUXQB~� t SJSUBk�1XQ^JBWZ`BQDj|
DQRT\k\9xJSJI`DsFHKNI`RTSbG5BWM?P?RTSJSUBWZLZ`B}��r

5IY



���������
	���
�������������
������������
������
���
�	 �"!#�$
&%�	'��(*)+��%,
���	-��


565



� �������	��

� �

��������������� ��� ���  "!$#��&%'#)(*� �+��#�, �-%.#�/0��� 12��!

�43	(*56��#�/0��#7%.8 %.�9!'!.��1:%;!'�

<>=@?BADCFEHGJIK?MLNC"=

OKPRQ@SUTBVXWZY\[^]NPRQ_WZ]N`RSR`RaZPcbd[NQfegbd[@hiYjQ@Pcbk`clmYjaZPcbnSRP�oqp Y\b>rnsnPcbnSRPHQ^Y\tubZYwvBSxVX[^Y\lyPJaZP4oqpzeg{Zo\Yj|msZY\[N`JPc[}aZP�QNPRQ}lgVX]^Y~V��
[^YjegbnQ_Q^sZ]@oqpzP��	YjQ^[NPcbnSRPHaZPHSc�>ScojPRQ"tuo~VgScY~VXY\]NPRQ���Y\bd[NPc]^tuo~VgScY~VXY\]NPRQx�KaZegbm[@sZbnPJaZPRQ"WZ]^Y\bnScY\WBVXojPRQfh�VXbZYw��PRQ^[UVX[^YjegbnQ_PRQ^[}o~V
luVX]^Y~VX[^Yjegb�|dsBVgQ^Y�WD`c]^Yjema>Yj|msnP�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[iWZo~VXbn`c[UVXY\]NPu����P�SNTBVXWZY\[^]NP�PRQN[HSRegbnQUVgSc]N`���oqpz`c[^snaZP�aZ`c[UVXY\o\oj`RP
a�p sZb�WZTn`cbnegh��cbnP�a>YjQNQ^Y\WBVX[^Yw��VXWZWMPcoj`@�q��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|dsnP��F|msZYKaZ`RSc]^Y\[�ojPfh�`RSxVXbZYjQ^h�PFY\bdlyPc]NQUPu�>]N`RQ^sZo\[UVXbd[}aZPfo~V
]N`c[^]NeyVgSc[^Yjegb�]N`RQNegbBVXbd[NP@Pcbd[^]NP}ojPRQ�lgVX]^Y~VX[^YjegbnQ�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[�WZo~VXbn`c[UVXY\]NP_Pc[�oqpzeg{Zo\Yj|dsZY\[N`}WZo~VXbn`c[UVXY\]NPu�	��Pco\ojP ��ScY
WDPcsZ[@VXojeg]NQ@Pcbd[^]UV��jbnPc]_sZbnP4aZ`c]^Y\lyP�QN`RScsZo~VXY\]NPHaZPFoqpzeg{Zo\Yj|msZY\[N`�h�e��yPcbZbnPu�no~VXYjQNQUVXbm[_VXWZWBVX]UV��j[^]NPHoqp YjaZ`RP4WBVX]UVgaZex�ZVXojPu�
Y\bmlyPc]NQNP4aZPFo~VJ[^Tn`Reg]^YjP�aZP4�:Y\o~VXbZ�ye�lmY\[NSUTK�B|msnP_��ojPFSco\Y\h�VX[ �FWMPcsZ[@SNTBVXbZtyPc]}oqpzeg{Zo\Yj|msZY\[N`u�

¡�YjPcb�|dsnP�SRP"SUTBVXWZY\[^]NP}QNP¢]NPRQN[^]NPcY\tubnP@VXs�SxVgQ�[NPc]^]NPRQN[^]NPu�ysZbnP�[NPco\ojP"`c[^snaZP"WMPcsZ[�£c[^]NP}`c[NPcbna>snP}�f[NegsZ[NP�WZo~VXbn�c[NP
egs2QUVX[NPco\o\Y\[NP
WDeuQNQN`RanVXbm[FsZbnPia>�mbBVXhiYj|msnP
Sco\Y\h�VX[^Yj|dsnP�Q^Y\hiY\o~VXY\]NPu��¤}bnPJty`cbn`c]UVXo\YjQUVX[^Yjegb'QNPc]UV�VXY\bnQ^Y�WZ]NegWMeuQU`RP
VXs
SUTBVXWZY\[^]NP4¥n�

¦Jp�VXsZ[^]NPRQ
P�§�Pc[NQHa>YjQUQ^Y\WBVX[^Yw��QHY\hiWDeg]^[UVXbd[NQJWMegsZluVXbd[iV�§�PRSc[NPc]Ho~V:]Neg[UVX[^Yjegb$Pc[Joqpzeg{Zo\Yj|msZY\[N`���ojegbZt¨[NPc]^h�P�egbd[
aZ`ª©N�H�qVXY\[�oqpzeg{>© Pc[}a�p sZb¨SRPc]^[UVXY\b�bnegh�{Z]NPHa�pz`c[^snaZPRQ}aZegbd[@ojPRQ�WZ]^Y\bnScY\WBVXs>��QNegbd[H«

¬ OKPRQ}P�§�Pc[NQ"aZPfh�VX]N`RPFtu]UVxlmY\[UVX[^YjegbZbnPco\ojP
¬ OKPRQ}P�§�Pc[NQ"aZPfh�VX]N`RP�VX[^h�euQNWZTn`c]^Yj|dsnP�[^TnPc]^hiYj|dsnP
¬ O7VJ��]^YjSc[^Yjegb�bnex�dVXs#�qh�VXbm[NPxVXs

O­V$WZo\sZWBVX]^[:aZP®SRPRQ�P�§DPc[NQ�]N`RQNsZo\[NPcbd[�WZ]^Y\bnScY\WBVXojPch�Pcbm[kQNegY\[�aZP®oqp�VgSc[^Yjegb¯a�p sZb¯VXsZ[^]NP.SReg]^WnQ�SR`cojPRQ^[NP2aZegbd[�o~V
WDPc]^[^sZ]^{BVX[^Yjegb�a�pzeg]^Y\tuY\bnP�tu]UVxlmY\[UVX[^YjegbZbnPco\ojP_egsi[^TnPc]^hiYj|msnP�WZ]Nexlye	|dsnP¢sZbnP}aZ`���eg]^h�VX[^Yjegb�a>YjQUQ^Y\WBVX[^Y\lyP�aZPRQ�a>Y\lyPc]NQNPRQ
SRegsnSUTnPRQ�WZo~VXbn`c[UVXY\]NPRQx�yQUegY\[)aZP�oqp Y\bm[NPc]UVgSc[^Yjegb�WZ]NegWZ]NP�Pcbd[^]NP�SRPRQ�SRegsnSUTnPRQ�a>s
�qVXY\[)aZP�ojPcsZ]NQ)WZ]NegWZ]^Yj`c[N`RQ�h�`RSxVXbZYj|dsnPRQ
egs&[^TnPc]^hiYj|dsnPRQ�a>Yw§�`c]NPcbd[NPRQ��¢°@b±WMegsZ]^]UV.[^]NegsZlyPc]�sZbnP¨aZPRQNSc]^Y\WZ[^Yjegb�aZ`c[UVXY\o\oj`RPkaZP:o~V.h�e	aZ`co\YjQUVX[^Yjegb±Pc[�aZP�o~V
SRegbm[^]^Y\{ZsZ[^Yjegb2aZP4SRPRQ}P�§�Pc[NQ@��o~V
]Neg[UVX[^Yjegb¨WZo~VXbn`c[UVXY\]NPJanVXbnQ}²_`c]Negb¨aZPJ³msZ]^tu��Pc[}O7VgQ^�uVX]J´ µx¶u¶y·u¸"Pc[f��eg]^]NPcY~V�Pc[
O­VgQ^�gVX]�´�¹uºuºu»y¸��

O�pz`c[^snaZP
aZP�oqp Y\b>rnsnPcbnSRP
aZPJSRPRQ_P�§�Pc[NQf��ojegbZt�[NPc]^h�Pu�DPcb¨WBVX]^[^YjScsZo\YjPc]FQ^sZ]_o~V�]Neg[UVX[^Yjegb®[NPc]^]NPRQ^[^]NPu�MQNPc]^[faZPcs>�
hiYjQUQ^YjegbnQ7Y\hiWDeg]^[UVXbd[NPRQ��u¼7egsZ[�a�p�VX{Meg]Na��XPco\ojP�WMPc]^h�Pc[�V}WZ]^Yjeg]^Y	a�pzPRQ^[^Y\h�Pc])ojPRQ)SRegbd[^]UVXY\bm[NPRQ�WDeg[NPcbd[^YjPco\ojPRQ�P��>YjQ^[UVXbd[NPRQ
QNsZ]}ojPRQ@lgVXojPcsZ]NQfaZP4oqpzeg{Zo\Yj|msZY\[N`
Pc[}o~V�]Neg[UVX[^Yjegb®[NPc]^]NPRQ^[^]NPHanVXbnQ@ojPHWBVgQNQN`�Pc[faZP�SReghiWBVX]NPc]fojPcsZ]NQfSReghiWBVX[^Y\{ZY\o\Y\[N`RQ
VxlyPRS
SRPc]^[UVXY\bnQ_QUSR`cbBVX]^YjeuQ@Y\bnaZ`cWDPcbnanVXbd[NQfWZ]NegWDeuQN`RQF��WBVX]^[^Y\]_aZPJaZegbZbn`RPRQ_ty`RegojegtuYj|dsnPRQftuo~VgScY~VXY\]NPRQFegs®aZP4WBVXoj`Re��
]Neg[UVX[^YjegbnQ��

�kVXo\TnPcsZ]NPcsnQNPch�Pcbm[x�Do~ViWZo\sZWBVX]^[FaZPRQ@WBVX]UVXh��c[^]NPRQFa>YjQNQ^Y\WBVX[^Yw��Q@|msZY7Y\bm[NPc]^lmYjPcbZbnPcbm[4anVXbnQ@o~V�h�e	aZ`co\YjQUVX[^YjegbkaZP
SRPRQ@P�§DPc[NQ@QNegbd[_[^]N�RQ"WDPcs¨SRegbm[^]UVXY\bd[NQx�MO�p sZ[^Y\o\YjQUVX[^Yjegb2aZP4aZegbZbn`RPRQ_ty`RegojegtuYj|msnPRQ}WDPcsZ[}WDPc]^h�Pc[^[^]NPu�BanVXbnQ@sZbnP�SRPc]&�
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[UVXY\bnP�h�PRQ^sZ]NP"aZP�SRegbm[^]UVXY\bna>]NP}SRPRQ�WBVX]UVXh��c[^]NPRQ_´�Pu� tn�y²@`c]Negb�aZP_³msZ]^tu�JPc[�O7VgQN�gVX]x�Zµx¶u¶y·�687�9Xo\Y\�yP}Pc[�³mTBVgSU�mojPc[NegbK�
¹uºuºuº>�nOKegsZ]NPcbnQ;:=<2>�?&@~�n¹uºuº>µ�¸��

A�bnQ^sZY\[NPu��Y\o4PRQN[�[NegsZ[NP���egYjQ�WDeuQNQ^Y\{ZojP2aZP®[^]NegsZlyPc]¨SRPc]^[UVXY\bnPRQ�WZ]NegWZ]^Yj`c[N`RQ'´��$ojegbZt [NPc]^h�P2egs¯bnegb ¸�aZP2SRPRQ
P�§DPc[NQ¢|msZY QNegbm[�Y\bnaZ`cWDPcbnanVXbd[NPRQ"egs��qVXY\{ZojPch�Pcbd[�aZ`cWMPcbnanVXbm[NPRQ�aZPRQ�WBVX]UVXh��c[^]NPRQ�aZP_a>YjQNQ^Y\WBVX[^YjegbnQ��dWDegsZlgVXbm["VXY\bnQ^Y
SRegbd[^]UVXY\bna>]NP�ojPcsZ]F`clyego\sZ[^Yjegb.Pc[FP��ZSco\sZ]NP
SRPc]^[UVXY\bnQ4QNSR`cbBVX]^YjeuQFa>�	bBVXhiYj|dsnPch�Pcbm[4Y\hiWMeuQUQ^Y\{ZojPRQ�´�²@`c]Negb2aZP�³msZ]^tu�
Pc[}O7VgQ^�uVX]x��µx¶u¶y·�6M��eg]^]NPcY~ViPc[@O7VgQ^�uVX]x�n¹uºuºu»y¸��

¦fP�o~V�h�£ch�P���V�BRegbK�7o~V�aZ`c[NPc]^hiY\bBVX[^Yjegb aZPioqp Y\b>rnsnPcbnSRP�WZ]N`RScYjQNP�aZP�o~V���]^YjSc[^Yjegb'Sco\Y\h�VX[^Yj|msnP�PRQ^[F��eg]^[NPch�Pcbd[
o\Y\hiY\[N`RP�WBVX]­ojPRQ bnegh�{Z]NPcsnQNPRQ Y\bnSRPc]^[^Y\[^snaZPRQ�P��>YjQ^[UVXbd[NPRQ)Q^sZ]­o~V"]N`cWDegbnQNP�Sco\Y\h�VX[^Yj|msnP¢Pc[7ojP�WZ]NemSRPRQUQ^snQ7a�p�V�© snQ^[NPch�Pcbd[
YjQNeuQ^[UVX[^Yj|msnP�Q^sZ]7aZPRQ­`RSNTnPco\ojPRQ aZP�[NPchiWnQ­Q^sZWM`c]^YjPcsZ]NPRQ)VXs4hiY\o\o\YjegbJa�p�VXbZbn`RPRQx�X��eghih�P�ojPRQ­VXsZ[^]NPRQ­P�§DPc[NQ­a>YjQNQ^Y\WBVX[^Yw��Qx�
h�VXo\tu]N`¨o~V'SReghiWZojP��>Y\[N`¨aZP¨oqpzPcbnQNPch�{ZojP®aZPRQ�WZ]Ne	SRPRQNQ^snQ�WZTd�>Q^Yj|dsnPRQ�hiYjQ�Pcb.©^PcsK��o~V;��]^YjSc[^Yjegb±Sco\Y\h�VX[^Yj|msnP®QNPc]UV
h�emaZ`co\YjQN`RP"WBVX]�sZb�PcbnQNPch�{ZojP"]NPRQ^[^]NPcY\bd[�aZP"WBVX]UVXh��c[^]NPRQ�|msZYZWMPc]^h�Pc[^[NPcbm[�aZP"aZ`RSc]^Y\]NP"Q^Y\hiWZojPch�Pcbm[�QNPRQ)WZ]NegWZ]^Yj`c[NPRQ
Pc[}QNegb�Y\b>rnsnPcbnSRPu�

��PcWMPcbnanVXbm[x�uo~V"� ]^YjSc[^YjegbiSco\Y\h�VX[^Yj|msnP¢WMeuQNQU�RaZP�SRPc]^[UVXY\bnPRQ)WZ]NegWZ]^Yj`c[N`RQ�a>Yw§�`c]NPcbd[NPRQ�aZPRQ�VXsZ[^]NPRQ�P�§�Pc[NQ)a>YjQNQ^Y\WBVX[^Yw��Q
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¬ O�p Y\hiWBVgSc[¢aZP"o~VF� ]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnP}bKpz`c[UVXbm[�Q^Y\tubZYwvBSxVX[^Yw� |dsnP}ojeg]NQ�aZP"��eg]^[NPRQ�WM`c]^Yje	aZPRQ�tuo~VgScY~VXY\]NPRQ��mPco\ojP@bnPWDeuQNQN�RaZP�WBVgQ�sZb�P�§�Pc[�Q^�>Q^[N`ch�VX[^Yj|msnP}Pc[�WMPc]^h�VXbnPcbm[�Q^sZ]�oqpzeg{Zo\Yj|dsZY\[N`@[NPc]^]NPRQ^[^]NPu�	OKPRQ�WBVX]UVXh��c[^]NPRQ�WDegsZlgVXbm[
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tuo~VgScY~VX[^YjegbnQx�

¬ A�o\ojP¨bKp�V�§�PRSc[NP:WBVgQ�o~V.bneg]^h�P¨a>s±h�egh�Pcbd[�ScY\bn`c[^Yj|msnP¨WZo~VXbn`c[UVXY\]NP®aZP¨]Neg[UVX[^YjegbK��bKp Y\bna>sZYjQUVXbd[�WBVgQ�sZbnP
h�e	a>YwvBSxVX[^Yjegb:QN`RScsZo~VXY\]NPHaZPfo~V
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¦FVXbnQFsZbnPJWZ]NPchiYj�c]NPiWBVX]^[^YjPu��egb2aZ`RSc]^Y\[FojPRQftuo~VgScY~VX[^YjegbnQFWBVX]UVgaZeR�nVXojPRQ�eg{nQNPc]^ly`RPRQFa>sZ]UVXbm[4oqp Y\bd[NPc]^luVXo\ojP�²_`Re��
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�
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WMeuQNQNY\{ZojPRQ_��ojegbZt�[NPc]^h�PJaZP4oqpzeg{Zo\Yj|msZY\[N`�WDegsZ]@a>Yw§�`c]NPcbd[NQ_h�e	aZ�cojPRQ_QNY\hiWZojPRQ@aZPHa>YjQNQ^Y\WBVX[^YjegbK�QP­Y\bBVXojPch�Pcbm[x�DanVXbnQ
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¬ ¦fPRQ�Q^snSRSRPRQNQNYjegbnQ4`cWBVXYjQNQNPRQHaZP�aZ`cW�
g[NQ�tuo~VgScYjegty`cbZYj|dsnPRQH[��	WZYj|msnPRQ�´ [^Y\o\o\Y\[NPRQ
����a>]NegWnQN[NegbnPRQ��y�Ka>Y~VXhiYjSc[^Y\[NPRQ���¸SRegbd[NPcbBVXbm[�aZPRQH]Ne	SNTnPRQ
Q^[^]^Yj`RPRQJPc[J]NPRSRegsZlyPc]^[NPRQiaZP�SxVX]^{DegbBVX[NPRQ�´�Q^[^]Negh�VX[Nego\Y\[NPRQiSxVXojSxVXY\]NPRQ
Pc[JaZegojeghiYjPRQ��
ty`cbn`c]UVXojPch�Pcbd[fSxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQ}aZP4aZ`cW�
g[NQ"anVXbnQ"ojPRQ}PxVXs>��SUTBVXsnaZPRQ}[^]NegWZYjSxVXojPRQ@egs�o~VXtusZbBVXY\]NPRQx�

¬ 7�]N`RQNPcbnSRP�anVXbnQ4ojPRQ4QN`R|msnPcbnSRPRQftuo~VgScY~VXY\]NPRQ�aZPJ��eg]^h�VX[^Yjegb;]^YjSNTnPRQHPcb®��Pc]�´�aZ`cW�
g[NQ4a�p Tn`ch�VX[^Y\[NP�Pc[Fh�VXtubn` �
[^Y\[NPu�	��eg]^h�VX[^Yjegb���Pc]^]^Yj|msnPRQ�]^sZ{BVXbn`RPRQH´�¡ uUP�¸���¸��>bneg]^h�VXojPch�Pcbm[_VgQNQUemScYj`RPRQ"�Joqp�VXo\[N`c]UVX[^Yjegb¨o~VX[N`c]^Y\[^Yj|dsnP��FaZPRQ
Sco\Y\h�VX[NQ}SUTBVXsnaZQx�

¬ 7�]N`RQNPcbnSRP4aZP4o~VXhiY\bZY\[NPRQ��FPc["aZPFluVX]^lyPRQx�>bneg]^h�VXojPch�Pcbd[FVgQNQNe	ScYj`RPRQ}�JsZb�SRegbm[^]�
gojP�QUVXYjQNegbZbZYjPc]@a>s:aZ`cW�
g[x�
¬ 7�]N`RQNPcbnSRPfaZP_Q^[^]^snSc[^sZ]NPRQ¢aZP@Sc]^�yeg[^sZ]^{BVX[^Yjegb.´�aZ`cWZo~VgSRPch�Pcbm["aZP}h�VX[^Yj�c]NPRQ¢a>s�QNegsnQ&��QNego ¸��mo\Yj`RPRQ��HaZPRQ¢Sc�	ScojPRQ
aZPFtyPcoKPc[}aZPFaZ`ctyPco7anVXbnQ}sZb�Sco\Y\h�VX[}WD`c]^Y\tuo~VgScY~VXY\]NPu�

¬ 7�]N`RQNPcbnSRP¨aZP:Q^[^]^snSc[^sZ]NPRQ�aZP�tu]N�RQ�Pcb±SRegY\bK��YjaZPcbm[^Yj|dsnPRQ��2SRPco\ojPRQ�|dsnP�oqpzegb [^]NegsZlyPkVgSc[^snPco\ojPch�Pcbm[�anVXbnQ
ojPRQ}]N`ctuYjegbnQfVX]NSc[^Yj|msnPRQ_VX]^YjaZPRQx� OKPHWMPc]^ty`co\YjQNego QNP4SRegbm[^]UVgSc[NPHojeg]NQ_aZPRQ}SUTdsZ[NPRQf{Z]^sZ[UVXojPRQ_aZP4[NPchiWD`c]UVX[^sZ]NPJ�
oqp�VX]^]^Y\ly`RP�aZP�oqp TZY\lyPc]x� aZPRQ4vBQNQNsZ]NPRQ�lyPc]^[^YjSxVXojPRQ
QNP���eg]^h�Pcbm[JPc[JQNP�]NPchiWZo\YjQNQUPcbd[
aZP�QUVX{ZojP�Pcbd[^]UVXY\bn`�WBVX]�ojP
lyPcbd[x�D��PRQ"Q^[^]^snSc[^sZ]NPRQ}QUegbd[}SxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQ}aZP_��eg]^[NQ"SRegbm[^]UVgQ^[NPRQ@Q VXYjQNegbZbZYjPc]NQ�´XO±Y\o\o\Y~VXh�Qx�Kµx¶u¶u»y¸��
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g[NQ�tuo~VgScYjegty`cbZYj|dsnPRQ�aZ`cWDPcbnaZPcbd[�WZ]^Y\bnScY\WBVXojPch�Pcbm[�aZP¢o~VF|dsBVXo\Y\[N`
aZPRQHaZegbZbn`RPRQJWBVXoj`Regh�VXtubn`c[^Yj|dsnPRQ�VgQNQUemScYj`RPRQx�7|dsZY�QNegbd[Hoqpzeg{>© Pc[Ja�p Y\bd[NPc]^WZ]N`c[UVX[^YjegbnQ�Pc[JaZP�h�PRQ^sZ]NPRQJPcbnSReg]NP�[^]N�RQ
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Pcb��}snQN[^]UVXo\YjP'´ tuo~VgScY~VX[^Yjegb h�VX]^Y\bne	PcbZbnP®� J��/EfI¦!��/EV%u��³	SUTZhiYja>[�Pc[ O±Y\o\o\Y~VXh�Qx�@µx¶u¶�$ 6�³	egTZo�:=<'>�?&@j�"µx¶u¶u¶y¸�Pc[
a�p'&XtyP_³m[^sZ]^[^YjPcb�anVXbnQ�ojP"²_eg]Na �ª°@snPRQ^[�a>s��¢VXbBVganV�´ tuo~VgScY~VX[^Yjegb��_VXWZY\[UVXb��¼� I�� % 687)VX]^�M� µx¶u¶y·u¸��d¤@bnP¢]N`xVXbBVXo\�	QUP
]N`RSRPcbd[NP
aZPfA�lgVXbnQ
´�¹uºuºuºy¸"SRegbnSco\sZ[F|msnP4o~V�h�V�© eg]^Y\[N`JaZPRQ_aZ`cW�
g[NQ_QNP4[^]NegsZlyPcbm[FanVXbnQ_aZPRQ@o~VX[^Y\[^snaZPRQ_Y\b>��`c]^YjPcsZ]NPRQ
���8H % �>h�VXYjQ}|msnPf[^]N�RQ�WDPcs:QNegbd[¢vnbBVXojPch�Pcbm[}v VX{ZojPRQ��

O7V�WZ]N`RQNPcbnSRP
aZPJtuo~VgScY~VX[^YjegbnQFWBVX]UVgaZeR�nVXojPRQ���aZPRQf{BVgQNQNPRQ_o~VX[^Y\[^snaZPRQFPc[4VXs®bZY\lyPxVXs;aZPHo~V�h�Pc]4V�Q^snQNScY\[N`JsZb
bnegh�{Z]NP
Y\hiWDeg]^[UVXbd[4aZPHh�emaZ�cojPRQFPc[fa�p Y\bd[NPc]^WZ]N`c[UVX[^YjegbnQ�´ lyegY\]_ojPRQ_]NPcl	snPRQ_WZo\snQ_aZ`c[UVXY\o\oj`RPRQFaZP���]Ne
	�Pco\oq��µx¶u¶u¶�Pc[
A�lgVXbnQ��B¹uºuºuºy¸��n²_egsnQ�bnPFa>YjQNScsZ[NegbnQ�YjScY7|msnPfojPRQ�h�e	aZ�cojPRQ�sZ[^Y\ojPRQ@�Jbneg[^]NP�`c[^snaZP4Pc["SRegbnQ^YjaZ`c]N`RQ}PcbnSReg]NPHVgSc[^snPco\ojP �
h�Pcbd[@SReghih�Pf��WMeuQNQNY\{ZojPRQ �U�

OKPRQ�WZ]NPchiYj�c]NPRQ�h�PRQ^sZ]NPRQ�WBVXoj`Regh�VXtubn`c[^Yj|dsnPRQ�Q^sZtuty`c]UVXbm[�o~V®WZ]N`RQUPcbnSRP:aZP�SRPRQ�tuo~VgScY~VX[^YjegbnQ�VX[ �mWZYj|msnPRQ�egbm[
SRegbna>sZY\[FTZYjQ^[Neg]^Yj|dsnPch�Pcbm[H��oqp YjaZ`RP
a�p sZbnPi¼7Pc]^]NPJ��eg]^[NPch�Pcbd[4PcbZtuo~VgSR`RP:´��fVX]^o~VXbna��)µx¶�
X¥m¸��7��Pc[^[NP
Td�	WMeg[^Tn�RQNPH��sZ[
]NPcWZ]^YjQNP¢WBVX]	"fY\]NQNSNTmlmY\bZ��´ µx¶u¶u¹y¸ QNegsnQ)ojP¢bnegh WZo\snQ�SRegbZbds�aZP�� ³mbne�	�{BVXo\oQA�VX]^[^T>�U�uY\hiWZo\Yj|msBVXbd[�o~V@WDeuQNQ^Y\{ZY\o\Y\[N`�|msnP
o~V@¼­Pc]^]NP"VXY\[�SRegbZbdsisZbi`cWZYjQNe	aZP�aZP�tuo~VgScY~VX[^Yjegbituojeg{BVXojPu�u¤@b
e	SR`xVXb
]NPRSRegsZlyPc]^[�aZP�tuo~VgSRP�aZPcl	YjPcbna>]UVXY\[�]UVXWZYjaZPch�Pcbd[
VXbneR�>Yj|dsnP�Pc[�WMPc]^h�Pc[^[^]UVXY\[HVXY\bnQNY�o~V�a>YjQNQNego\sZ[^Yjegb.Pc[�sZb2[^]UVXbnQ^WMeg]^[HemSR`xVXbZYj|msnPiY\hiWDeg]^[UVXbd[�aZPRQFYjegbnQHa>s®��Pc]x��O7P
]NPc[NegsZ]_�ioqpzex�	�	ty`cbBVX[^Yjegb¨aZP�oqpzemSR`xVXbk�io~VJvnb:aZP�o~V
tuo~VgScY~VX[^YjegbkWZ]Nema>sZY\]UVXY\[@o~V
WZ]N`RScY\WZY\[UVX[^Yjegb2aZPRQ}eR�>�>aZPRQ}aZPf��Pc]
��oqpzeg]^Y\tuY\bnP�aZPRQH��eg]^h�VX[^YjegbnQH��Pc]^]^Yj|dsnPRQJ]^sZ{BVXbn`RPRQx����Pc[^[NP�[^Tn`Reg]^YjP�� sZ[
Q^sZWZWDeg]^[N`RP�WBVX]JojPRQ�h�PRQNsZ]NPRQ���eg]^[NPch�Pcbd[
bn`ctdVX[^Y\lyPRQ�Pcb������X�-eg{nQNPc]^ly`RPRQ�anVXbnQ�ojPRQ�SxVXW#��SxVX]^{MegbBVX[NPRQ�Pcbm[NegsZ]UVXbd[�ojPRQ�aZ`cW�
g[NQ�tuo~VgScY~VXY\]NPRQ�Pc[�Y\bd[NPc]^WZ]N`c[N`RPRQ
SReghih�P�sZb�VX]^]N£c[JaZP�o~V�WZ]Ne	a>snSc[^Yjegb�{ZYjegojegtuYj|dsnP��:o~V�Q^sZ] �qVgSRP�aZP�oqpzemSR`xVXb�SxVXsnQN`RP�WBVX]Ho~V�tuo~VgScY~VX[^Yjegb�tuojeg{BVXojP
´��@eX§Dh�VXb :=<2>L?�@~�Dµx¶u¶ ½ ¸��ZOKPRQ"SReg]^]N`co~VX[^YjegbnQ"Q^[^]UVX[^Y\tu]UVXWZTZYj|msnPRQ}eg{Z[NPcbmsnPRQ"a>sZ]UVXbd[}ojPRQ�aZPc]^bZYj�c]NPRQ}VXbZbn`RPRQ�h�Pc[^[NPcbd[
QNegsZlyPcbd[�Pcbi`cl	YjaZPcbnSRP¢o~V_WZ]N`RQNPcbnSRP�aZP¢SNTBVXbZtyPch�Pcbm[NQ�VX{Z]^sZWZ[NQ�anVXbnQ)o~V@bBVX[^sZ]NP�aZPRQ�QU`R|dsnPcbnSRPRQ�VxlgVXbm[�Pc[�VXWZ]N�RQ)ojPRQ
`cWZYjQNemaZPRQ}aZPftuo~VgScY~VX[^Yjegb$´�Pu� tn���_eX§Mh�VXb:Pc[@³mTZ]UVXtn� ¹uºuºu¹y¸���u�o�PRQ^[�WZ]NegWDeuQN`F|msKp sZb:P�§�Pc["aZPFQNPc]^]NPf]N`RQ^sZo\[UVXbd[@a�p sZb
aZ`ctdV C�VXtyP
lyegojSxVXbZYj|dsnPJh�VgQNQ^Yw��aZP
��°��JQNegY\[F��oqpzeg]^Y\tuY\bnP
aZPJo~V�vnbkaZPJo~V�tuo~VgScY~VX[^Yjegb2tuojeg{BVXojPu�MO­V�WZ]N`RScY\WZY\[UVX[^Yjegb
Pc[�oqp�VXo\[N`c]UVX[^Yjegb a>s ��° � P��>WZo\Yj|dsnPc]UVXY\[�VXojeg]NQ�o~V2��eg]^h�VX[^Yjegb±aZPRQ�QU`R|dsnPcbnSRPRQ�`cWBVXYjQNQNPRQ�aZP¨aZ`cW�
g[NQ�SxVX]^{MegbBVX[N`RQ
PcbZ]NPctuYjQ^[^]N`RQ"Q^sZ]�o~V�|msBVgQ^Y �q[Neg[UVXo\Y\[N`FaZPRQ¢aZ`cW�
g[NQ¢tuo~VgScYjegty`cbZYj|dsnPRQ"a>s�²_`RegWZ]Neg[N`c]Ne�Cxe�Dq|dsnPu�n¦FVXbnQ¢SRPc[^[NP_Td�	WMeg[^Tn�RQUPu�
o~V@a>sZ]N`RP¢h�e��yPcbZbnP"a�p sZb
[NPcon`cWZYjQNe	aZP�QUPc]UVXY\[)SReghiWZ]^YjQUP�Pcbd[^]NPl$_Pc[�»uº@�®V>�gPcb�VgSRSReg]Na�VRlyPRS¢ojP�[NPchiWnQ�a�pzeg{Z[NPcbd[^Yjegb
a�p sZbnPHSRegbnSRPcbm[^]UVX[^Yjegb®QNs���QUVXbd[NPJPcbk��°��HVX[^h�euQNWZTn`c]^Yj|dsnPHWMegsZ]}WMPc]^h�Pc[^[^]NPHo~V�aZ`ctuo~VgScY~VX[^Yjegb ´��@eX§Dh�VXb :`< >L?�@~�
µx¶u¶ ½ ¸��

�kVXo\tu]N`�o~V�SReghiWBVX[^Y\{ZY\o\Y\[N`�aZP�SRPc[^[NP�[^Tn`Reg]^YjP�VRlyPRS�SRPc]^[UVXY\bnPRQ eg{nQNPc]^luVX[^YjegbnQ�ty`Re	SNTZY\hiYj|msnPRQ�´��_eX§Mh�VXbHPc[­³mTZ]UVXtn�
¹uºuºu¹y¸��moqp Y\bZY\[^Y~VX[^Yjegb�a�p sZbnP_[NPco\ojP@tuo~VgScY~VX[^YjegbK�ZQNPRQ¢SRegbnQN`R|msnPcbnSRPRQ�QNsZ]�o~VHa>�mbBVXhiYj|msnPfSRegbd[^Y\bnPcbm[UVXojPFtuo~VgScY~VXY\]NPi´ lyegY\]
¦_egbZbBVga>YjPcs :=<'>�?�@~��¹uºuºu»y¸�Pc[�Q^sZ]ioqpz`clyego\sZ[^Yjegb aZPRQ�eg]^tdVXbZYjQ^h�PRQ�]NPRQ^[NPcbd[�PcbnSReg]NP�WZ]Neg{Zoj`ch�VX[^Yj|msnPRQx�~"fY\]NQUSNTZY\bZ�
´ µx¶u¶u¹y¸�WZ]NegWMeuQUP_|msKp sZb�SRegbd[^Y\bnPcbm[@`R|msBVX[Neg]^Y~VXo7VXsZtuh�Pcbd[NP�oqp�VXo\[N`c]UVX[^Yjegb�WBVX]�ojPRQ�Q^Y\o\YjSxVX[NPRQ"a>s¨��°��fSRegbna>sZYjQUVXbm[@�
sZbkSco\Y\h�VX[_WZo\snQ"��]NegYja:Pc[F�io~Vi��eg]^h�VX[^YjegbkWZ]Negtu]NPRQNQ^Y\lyPJaZP4tuo~VgSRPJaZPHh�Pc]@Pc[@aZPJSxVXojeg[^[NPRQfQ^sZ]}ojPRQ@SRegbd[^Y\bnPcbm[NQ4aZP
WZo\snQFTBVXsZ[NPRQFo~VX[^Y\[^snaZPRQx�KO­V�WZ]NegWBVXtdVX[^Yjegb'aZPRQ4SxVXojeg[^[NPRQFlyPc]NQ4ojPRQfWZo\snQF{BVgQNQNPRQfo~VX[^Y\[^snaZPRQHQNPc]UVXY\[�VXojeg]NQ4P�§�PRSc[^sn`RP
tu]�&gSRPk�;o~V;]N`c[^]NeyVgSc[^Yjegb WDeuQ^Y\[^Y\lyP�o\Yj`RP®�2oqp�VXo\{D`RaZe'aZP:o~V2tuo~VgSRPu��¡�YjPcb±|msnP:SRP:bnP¨QNegY\[�WBVgQ�ojP¨QNPcsZo@QUSR`cbBVX]^Yje
WZ]NegWMeuQN`u�dY\oMVXWZWBVX]UV��j[¢|dsnP"oqpzPcbd[^]N`RP_anVXbnQ�sZb�`c[UVX[¢aZP�tuo~VgScY~VX[^Yjegb�tuojeg{BVXojP}]NPR|msZYjPc]^[�VXs�WZ]N`xVXo~VX{ZojP}sZb�Sco\Y\h�VX[�aZ`ª©N�
]NPco~VX[^Y\lyPch�Pcbd[i��]NegYja��)��Pc[^[NP�SRegbna>Y\[^Yjegb�WDegsZ]^]UVXY\[
£c[^]NP�WZo\snQH�qVgScY\ojPch�Pcbd[
ly`c]^YwvB`RP�WMegsZ]Joqpz`cWZYjQNe	aZP�³m[^sZ]^[^YjPcb |msZY
VXWZWBVX]UVXY\[JSRegbm[NPchiWMeg]UVXY\b VRlyPRS�o~V���]UVXtuh�Pcbd[UVX[^Yjegb�a>s'Q^sZWDPc]NSRegbd[^Y\bnPcbm[J`R|msBVX[Neg]^Y~VXo��@ema>Y\bZY~V>�­O�p�VXsZtuh�Pcbd[UVX[^Yjegb
]N`RQ^sZo\[UVXbd[NP;a>s�WD`c]^Y\h��c[^]NP2aZPRQ�h�VX]^tyPRQ�SRegbm[^Y\bnPcbd[UVXojPRQ®VgSRSRPcbd[^snP2oqp�VXo\[N`c]UVX{ZY\o\Y\[N`;aZPRQ�QNsZ] ��VgSRPRQ�SRegbm[^Y\bnPcbd[UVXojPRQx�
MfemaZaZ`c]^YjQl:=<�>L?�@ ´�¹uºuºu»y¸ WZ]NegWDeuQNP�|dsnP¢oqpz`chiYjQUQ^Yjegb�aZP¢[^]UVXWZWnQ�{BVgQUVXo\[^Yj|msnPRQ�|msZYBVXWZWBVX]UV��j[�VXsnQNQ^YZSRegbm[NPchiWMeg]UVXY\bnP_aZP
SRPc[^[NP���]UVXtuh�Pcbd[UVX[^Yjegb2´�QUVXbnQ���eg]NSR`ch�Pcbd[¢£c[^]NP"SReg]^]N`coj`RP�¸�VXhiWZo\YwvBP}SRPc[^[NP@VXo\[N`c]UVX[^Yjegb�Pc[�WDPc]^h�Pc[�VXojeg]NQ�a�pzPcbZtyPcbna>]NPc]
sZbnPFtuo~VgScY~VX[^Yjegb:tuojeg{BVXojP��i[^]UVRlyPc]NQ"o~VJ]N`Ra>snSc[^Yjegb¨Y\hiWMeg]^[UVXbm[NP�a>sk��°��4VX[^h�euQNWZTn`c]^Yj|dsnPu�

O�pzPcbnQNPchH{ZojP�aZPRQHSRegbna>Y\[^YjegbnQ�WZ]N`RSR`RaZPcbm[NPRQ�bnP�QUegbd[4[NegsZ[NP���egYjQ4WBVgQ�]N`csZbZYjQ4WDegsZ]4oqp Y\bd[NPc]^luVXo\ojP¢��VX]UVXbZtuYjPcb$Pc[
ojPRQiSxVXsnQNPRQ
WMeg[NPcbm[^YjPco\ojPRQ�aZP�oqp Y\bZY\[UVX[^Yjegb a�p sZbnP�tuo~VgScY~VX[^Yjegb tuojeg{BVXojP�a>sZ]UVXbd[�SRPc[
Y\bm[NPc]^lgVXo\ojP�]NPRQ^[NPcbm[�PcbnSReg]NP�Y\b#�
SReghiWZ]^YjQNPRQx��O7V�h�e	aZ`co\YjQUVX[^Yjegb2Sco\Y\h�VX[^Yj|dsnPiaZPHo~V�� ³mbne�	�{BVXo\o�A�VX]^[^T>�
Pc[_aZP
SRPc]^[UVXY\bnPRQ4aZPJQNPRQ_Y\hiWZo\YjSxVX[^YjegbnQ4egbm[
��VXY\[�oqpzeg{>© Pc[�a�p sZb�bnegh�{Z]NP_Y\hiWDeg]^[UVXbd["aZP@[^]UVRluVXs>��Pc[�ojPRQ�WZ]^Y\bnScY\WBVXojPRQ"a>YjQNScsnQNQ^YjegbnQ�WDegsZ]^]Negbd[�£c[^]NP_[^]NegsZly`RPRQ¢WBVX]
P��>PchiWZojPJanVXbnQ_��TBVXbna>ojPc]fPc[f³	egTZo¢´�¹uºuºuºy¸"egs��@eX§Dh�VXb¨Pc[F³mTZ]UVXtk´�¹uºuºu¹y¸��MO�p Td�	WMeg[^Tn�RQUP�a�p sZbnPJ¼7Pc]^]NPJSReghiWZoj� �
[NPch�Pcbd[fPcbZtuo~VgSR`RP4Y\hiWZo\Yj|msnP4o~ViSRegbnSReghiY\[^[UVXbnSRPJPc["ojP4SxVX]UVgSc[N�c]NPHtuojeg{BVXo7aZPRQ}aZ`cW�
g[NQ"tuo~VgScY~VXY\]NPRQ��M��PRQ"WZ]NegWZ]^Yj`c[N`RQ
]NPRQ^[NPcbd[fVXsg© egsZ]Na�p TmsZY­PcbnSReg]NPFWDeg[NPcbd[^YjPco\ojPRQ_Pcb�oqp�VX{nQNPcbnSRP4aZP4anVX[UVX[^Yjegb¨WZ]N`RScYjQNPu�

¶u¹
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@/2X�{<H>YU�7KCQG�IN>?� �BA�CEDGF�HJI �	¹�� ¤K¤LK J ¡
M
¸ �BA(NLDGO�HJI �QP
� ¤RK J ¡JM � �BA(STDGU>O>I �#¹ � ¤VK J ¡ <OI�¹ �BAXWYDGU�Z\[�]
I � ¤5K J ¡ ^.7SG�I�LN@O^.@OLN<OG=9H<?JKRDt\U�7SC'G�IN>�B6<89H7KG�IAL_^SZ'<?U6LN7SU�7S>A@O>
B=JKGD>YZ'<#>A9H@HGVJ�LNC'7Da
`8G=<}7Km=Z'CQP*RDCMIN@#BD<Racb ]
I <H>TI8JKZ'7KLN>[UDLN@HBDCMIN<#�\ZQJ~^rLN7SG�INC'qOLN<�j|LN@H9HJKE\m6LNC'<HGD��°�JKE~mDLNC'<HG`�F�S� ¤TK J6a

7­egsZ]fojPclyPc]_ojP�WZ]Neg{Zoj�ch�P
aZPRQ_tuo~VgScY~VX[^YjegbnQfWBVX]UVgaZeR�nVXojPRQ4�i{BVgQNQUPRQ}o~VX[^Y\[^snaZPRQx�[M
�
A}�(O±Y\o\o\Y~VXh�Qi´ µx¶y·V$>� µx¶u¶u»y¸
QNsZtuty�c]NP�|dsnP�oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NP�`c[UVXY\[��®SRPc[^[NP�`cWMe	|msnP�QNsZWM`c]^YjPcsZ]NP:��G � % �)luVXojPcsZ]�Sc]^Y\[^Yj|msnP:VXs#��aZPRQNQ^snQ�aZP
o~Vg|msnPco\ojP4oqp Y\bnQUego~VX[^Yjegb®VXbZbmsnPco\ojPJ�
oqpz`R|msBVX[NPcsZ]faZPclmYjPcbm[}WZo\snQ}��VXY\{ZojPH|dsKp�VXs>��W�
gojPRQx� � oqp Y\bdlyPc]NQNPJaZP4o~VJ� ³mbne�	�{BVXo\o
A�VX]^[^T>�U�ysZb�[NPco h�emaZ�cojP"SRegbnSRPcWZ[^snPco �qVRlyeg]^YjQNP'>LdQ\ Vba�\]Vmo~VF��eg]^h�VX[^Yjegb�WZ]N`cWMegbnaZ`c]UVXbm[NP@aZP"aZ`cW�
g[NQ�tuo~VgScYjegty`cbZYj|msnPRQ
sZbZYj|msnPch�Pcbd[�anVXbnQ�ojPRQ;CxegbnPRQ�aZP�{BVgQNQNPRQio~VX[^Y\[^snaZPRQ���O�p Y\bm[NPcbnQ^YwvBSxVX[^Yjegb&Y\hiWDeg]^[UVXbd[NP¨a>s SRegbd[^]UVgQN[NP:QUVXYjQNegbZbZYjPc]
WDegsZ]^]UVXY\[4VXojeg]NQfP��	WZo\Yj|msnPc]@ojPRQfQ^[^]^snSc[^sZ]NPRQfty`RegojegtuYj|msnPRQFSxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQFeg{nQNPc]^ly`RPRQfanVXbnQ_ojP�WDPc]^h�V�� ]NeuQN[x� {ZYjPcb
|msnPiSRPc[^[NP�Y\bm[NPc]^WZ]N`c[UVX[^Yjegb'bnP�QNegY\[4WBVgQFo~V�QUPcsZojPiWMeuQUQ^Y\{ZojP�´�Pu� tn� �_eX§Mh�VXb;Pc[
³mTZ]UVXtn�­¹uºuºu¹y¸�� O±Y\o\o\Y~VXh�Q�´ µx¶y·V$y¸
QNsZtuty�c]NP:Pcb egsZ[^]NP¨|msnP�ojPRQ�Sc�	ScojPRQ�aZP:luVX]^lyPRQ�VXs lyegYjQ^Y\bBVXtyPkaZP�oqpz`R|msBVX[NPcsZ]�Q�pzP��	WZo\Yj|msnPc]UVXYjPcbd[�WBVX]�ojP�tyPco_VXs
QUegojQ^[^YjSRPFPc["ojPFaZ`ctyPco VXs>��`R|msZY\bneR�ZPRQx�nOKP4QUSR`cbBVX]^Yje�a�pzeg{Zo\Yj|dsZY\[N`HaZPNM
�
A¯� O±Y\o\o\Y~VXh�Q}SReghiWZ]NPcbna:[^]NegYjQ"`c[UVXWDPRQ"|dsZY
QUegbd["]N`RQ^sZh�`RPRQ}Q^sZ]"o~VHvntusZ]NP�»>�\µ�«

¬ O7V:WMPc]NQ^YjQN[UVXbnSRP�a�p sZbnP�TBVXsZ[NP�eg{Zo\Yj|dsZY\[N`u�)Q^sZWD`c]^YjPcsZ]NP�����H % WDPcbnanVXbd[
o~V�h�V�©^PcsZ]NP�WBVX]^[^YjP�aZP�oqp TZYjQ^[NegY\]NP
ty`RegojegtuYj|dsnP�[NPc]^]NPRQ^[^]NPu�nPcbZtyPcbna>]N`RP�WBVX]�oqp Y\hiWBVgSc[@a�p sZb:SReg]^WnQ�h�VgQUQ^Yw�)QNsZ]�o~Vi¼7Pc]^]NPFWZ]^Y\h�eg]Na>Y~VXojPu�

¬ ¤}bnP�aZ`RSc]NegYjQUQUVXbnSRP�]UVXWZYjaZP�aZP�oqpzeg{Zo\Yj|dsZY\[N`:a�pzPcbdl	Y\]Negb !�H % Pcbd[^]NP 
�$uºfeFI�!�H.�kVy¸JPc[i¥d»uºk�®V>��O&Y\o\o\Y~VXh�Q
´ µx¶u¶u»y¸)Q^sZtuty�c]NP�|msnP¢oqp�VXbBVXo\�	QUP�aZP¢o~V@��eg]^h�VX[^Yjegb�aZPRQ�QNPcojQ�aZP"�®VXo\oje�	�V��_¥d»uºf�kVi´q°@]NaZe�lmYjScYjPcb�Q^sZWM`c]^YjPcsZ] ¸
��VXY\[FVXWZWBVX]UVXY\[^]NP�aZPRQfSc�>ScojPRQ_aZP
�¨Y\o~VXbZ�yexl	Y\[NSNT;Y\bna>Yj|msBVXbd[FsZbnPJeg{Zo\Yj|msZY\[N`
oj`cty�c]NPch�Pcbd[4Q^sZWD`c]^YjPcsZ]NP��SJ���%g�
��eghih�PiY\bna>Yj|msn`ianVXbnQfojPiSNTBVXWZY\[^]NP�µu�Do~V�WZ]N`RQNPcbnSRPiaZP
[NPco\ojPRQFWD`c]^Yje	a>YjScY\[N`RQ4��SRPc[^[NPi`cWMe	|dsnPu�DPc[4Q^sZ]^[NegsZ[
ojPcsZ]�sZ[^Y\o\YjQUVX[^Yjegb�]NPRQ^[NPcbm[���eg]^[NPch�Pcbd["Tm�mWDeg[^Tn`c[^Yj|dsnPRQ@Pc[�bnPfWMPcsZlyPcbm[}£c[^]NPFPchiWZojex�y`4WMegsZ]"Pcb�aZ`Ra>sZY\]NPFsZbnP
lgVXojPcsZ]x�nh�£ch�PFY\bna>YjSxVX[^Y\lyPu�BaZPFoqpzeg{Zo\Yj|msZY\[N`u�

¬ ¤}bnPfoj`cty�c]NPHaZ`RSc]NegYjQNQUVXbnSRP4aZPfoqpzeg{Zo\Yj|msZY\[N`�aZPcWZsZYjQ"¥d»uºi�kVi��QUVJlgVXojPcsZ]}VgSc[^snPco\ojP�WZ]NemSUTnP4aZPNJ�!��"G�%u�
°@sZ[^]NP�ojPRQ���eg]^[NPRQJSRegbd[^]UVXY\bm[NPRQ�a>�	bBVXhiYj|dsnPRQJY\hiWDeuQN`RPRQ�WBVX]JsZb.[NPco¢QNSR`cbBVX]^YjeZ� |dsZY�QNPc]Negbd[
`c[^sna>Yj`RPRQJWBVX]Ho~V

QNsZY\[NPu�>ojPRQ"SRegbnQN`R|msnPcbnSRPRQ"WBVXoj`Re	Sco\Y\h�VX[^Yj|dsnPRQ@WMeg[NPcbm[^YjPco\ojPRQ@QUegbd["Pcb�ty`cbn`c]UVXoK[^]N�RQ}WMPcs�a>YjQUScsZ[N`RPRQx�
¤}bnP_TBVXsZ[NPFeg{Zo\Yj|msZY\[N`fbKp Y\hiWZo\Yj|dsnPfWBVgQ���eg]NSR`ch�Pcbd[x�nPcb�P�§�Pc[x�>o~V���eg]^h�VX[^Yjegb�aZPftuo~VgScYjPc]NQ�anVXbnQ�ojPRQ�CxegbnPRQ�[^]Ne��

WZYjSxVXojPRQ��[u�o�PRQ^[�VXY\bnQ^Y�Y\hiWDeg]^[UVXbd[JaZPibneg[NPc]H|msnP
WMegsZ]�sZbnP�eg{Zo\Yj|dsZY\[N`�aZP¢��H % ��oqp Y\bnQNego~VX[^Yjegb'h�ex�yPcbZbnP�VXbZbdsnPco\ojP
�koqpz`R|msBVX[NPcsZ]�PRQN[�aZP�oqpzeg]Na>]NP:aZP !�HLH O � hhg � QNegY\[�PcbmlmY\]Negb ¹>�'$k��egYjQio~V®luVXojPcsZ]�VgSc[^snPco\ojP:VXs>� W�
gojPRQ¨´F�ji G�H
O�� h g � ¸��)��P�SRegbd[^]UVgQ^[NP�]N`RQ^YjaZP�anVXbnQ�o~V:a>YjQNQ^�	h�`c[^]^YjP�WZ]NeX��egbnaZP�P��>YjQ^[UVXbm[JPcbm[^]NP�ojPRQHY\bnQNego~VX[^YjegbnQ
QUVXYjQNegbZbZYj�c]NPRQ
´�Pc[�o~V�QUVXYjQNegbZbBVXo\Y\[N`�¸4anVXbnQ4ojPRQyCxegbnPRQH`R|dsBVX[Neg]^Y~VXojPRQHPc[�WDego~VXY\]NPRQx�K¦FVXbnQ4ojPRQyCxegbnPRQ4WDego~VXY\]NPRQx�KojPRQFh�V��>Y\h�V�a�p Y\b#�
QUego~VX[^Yjegb�QUegbd[iQ^Y\[^sn`RQ
a>sZ]UVXbd[ioqpz`c[N`�Pc[
[NegsZ[
SReghih�P�ojP�SRegbd[^]UVgQ^[NP�Q VXYjQNegbZbZYjPc]x�)SRPcs>� ��ScY�QNegbm[J[^]N�RQ
QNPcbnQNY\{ZojPRQ
�

¶u»
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o~V�luVXojPcsZ]@aZPHoqpzeg{Zo\Yj|dsZY\[N`u�D¦FVXbnQ@ojPRQ4CxegbnPRQ@[^]NegWZYjSxVXojPRQx�MY\o­P��>YjQ^[NPu� VXs®SRegbd[^]UVXY\]NPu�DaZPcs>�¨Q VXYjQNegbnQ}SUTBVXsnaZPRQ4VXsZ[NegsZ]
aZPRQ�`R|msZY\bneR�ZPRQ�WDegsZ]�ojPRQN|msnPco\ojPRQ�ojPRQ�Y\bnQNego~VX[^YjegbnQ�Y\bnScYjaZPcbd[NPRQ¢QNegbm[�WZ]UVX[^Yj|msnPch�Pcbd[¢Y\bnaZ`cWMPcbnanVXbm[NPRQ¢aZP"oqpzeg{Zo\Yj|msZY\[N`u�
³mY"o~V:� SRegbna>Y\[^Yjegb>��a�p Y\bZY\[^Y~VX[^Yjegb&a�p sZbnP�tuo~VgScY~VX[^Yjegb±PRQ^[
o~V®WZ]N`RQNPcbnSRP�a�p sZbnP�Y\bnQNego~VX[^Yjegb&]N`Ra>sZY\[NP�a>sZ]UVXbd[�o~V>��egs
ojPRQ@QUVXYjQUegbnQ}SNTBVXsnaZPRQ�� o~Vi��eg]^h�VX[^Yjegb®aZP4tuo~VgScYjPc]NQ_`R|msBVX[Neg]^Y~VXs>�¨anVXbnQ}ojPRQ�CxegbnPRQ@[^]NegWZYjSxVXojPRQfVXWZWBVX]UV��j[_[NegsZ[_VXsnQUQ^Y
WZ]Neg{Zoj`ch�VX[^Yj|dsnP�WMegsZ]}aZP_��eg]^[NPRQ}eg{Zo\Yj|msZY\[N`RQx�

¤}bnP¢aZ`RSc]NegYjQNQ VXbnSRP�]UVXWZYjaZP¢aZP�WZo\snQ)aZP\!�Hz%�aZP�oqpzeg{Zo\Yj|dsZY\[N`¢h�e��yPcbZbnP¢[NPc]^]NPRQ^[^]NP¢PcbHh�egY\bnQ�aZP¢¹uºuº_�kV}]NPR|msZYjPc]^[
oqp�VgSc[^Yjegb.a�p sZb;P�§DPc[Fa>YjQNQNY\WBVX[^Yw��Y\hiWDeg]^[UVXbd[x�KO7PRQFWZ]^Y\bnScY\WBVXs>�kh�`RSxVXbZYjQNh�PRQ4a>YjQNQ^Y\WBVX[^Yw��QfWMegsZluVXbd[HP��	WZo\Yj|msnPc]fsZbnP
aZ`c]^Y\lyPFQN`RScsZo~VXY\]NPfaZP@oqpzeg{Zo\Yj|msZY\[N`f[NPc]^]NPRQ^[^]NPfQNegbm[�YjScYM{Z]^Yj�clyPch�Pcbm["a>YjQNScsZ[N`RQ�Pc[¢sZbnPfaZPRQNSc]^Y\WZ[^Yjegb�WZo\snQ�aZ`c[UVXY\o\oj`RPFaZP
SRPRQ�h�`RSxVXbZYjQNh�PRQ"VXY\bnQ^Y |msnP@aZP@ojPcsZ]NQ�Y\hiWZo\YjSxVX[^YjegbnQ�a>�mbBVXhiYj|msnPRQ¢QNPc]UV�[^]NegsZly`_anVXbnQ¢²_`c]Negb�aZPF³msZ]^tu��Pc[¢O7VgQ^�uVX]
´ µx¶u¶y·u¸��(7)V DqQ':=< >�?&@~´ µx¶u¶u¶y¸¢Pc[@��eg]^]NPcY~V�Pc["O7VgQ^�uVX]H´�¹uºuºu»y¸��
���������	��
��
��
����������������������

O7V�a>Yw§�`c]NPcbnSRPiQ^Y\tubZYwvBSxVX[^Y\lyP�aZPiaZPcbnQ^Y\[N`iPc[4a�pzPco\o\Y\WZ[^YjScY\[N`�a>�mbBVXhiYj|msnPiPcbd[^]NP�ojPHh�VXbm[NPxVXs'Pc[FojPJbnex�dVXs.WZ]Ne��
lyem|msnPFsZb�bnegb#� VXo\Y\tubnPch�Pcbm[fPcbm[^]NP4ojPcsZ]NQ_V��>PRQ@aZPF]Neg[UVX[^Yjegb¨|msZYK[NPcbnaZPcbd[F�JWZ]N`RSRPRQNQNPc]_a>Yw§D`c]NPchih�Pcbm[fVXsZ[NegsZ]_aZP
o~V4bneg]^h�VXojPfVXs�WZo~VXb�eg]^{ZY\[UVXoq�	¤}b�PcbnQNPch�{ZojP_a�p Y\bd[NPc]UVgSc[^YjegbnQ}QxpzP��>Pc]�BRP_�4ojPcsZ]�Y\bd[NPc] �qVgSRP_Pc[�QxpzegWZWDeuQNP_�4SRPc[^[NP@WZ]N` �
SRPRQNQ^Yjegb:a>Yw§�`c]NPcbd[^YjPco\ojP�´�Pu� tn� �}e	SNTnPRQN[NPc]x��µx¶y· 
 6(7)V DqQ':=< >�?&@j��µx¶u¶u¶ 6D��eg]^]NPcY~ViPc[}O7VgQ^�uVX]x�B¹uºuºu»y¸��nO7PRQ"WZ]^Y\bnScY\WBVXs>�
SRegsZWZo~VXtyPRQ@QNegbm[�«

¬ OKPHSRegsZWZojPHaZPRQ}��eg]NSRPRQ}Y\bnPc]^[^YjPco\ojPRQfaZPHWZ]NPRQNQ^Yjegb:bnegb¨]UVga>Y~VXojPHa>skh�VXbd[NPxVXs2Q^sZ]@ojP4bne��dVXsK� a��2VXs��qVXY\[@|msnPojPcsZ]�Y\bm[NPc] ��VgSRPFbKpzPRQN["WBVgQ�Q^WZTn`c]^Yj|msnP�´�SRPFSRegsZWZojPFbnPFaZ`cWDPcbna�|dsnPFaZPfo~VH��eg]^h�PFa>s�bne��dVXs:Pc["QNPc]UVXY\[�bdsZo­Q^Y
SRPFaZPc]^bZYjPc]_`c[UVXY\["Q^WZTn`c]^Yj|dsnP�¸��

¬ OKPFSRegsZWZojPHaZP_� ]^YjSc[^Yjegb:lmYjQN|msnPcsnQNP�´ o~VXhiY\bBVXY\]NPHegs�[^sZ]^{ZsZojPcbd[NP�¸}a>s�bnex�dVXs:P��>[NPc]^bnP4Q^sZ]�ojP4h�VXbd[NPxVXsK�
¬ OKP�SRegsZWZojP}aZP�� ]^YjSc[^Yjegb�`cojPRSc[^]Negh�VXtubn`c[^Yj|msnPu�	a����_oqp Y\bd[NPc]UVgSc[^Yjegb�Pcbm[^]NP"ojPRQ�SRegsZ]UVXbm[NQ�`cojPRSc[^]^Yj|msnPRQ�a>s�bne��dVXsP��>[NPc]^bnP4Pc[�ojPf{BVgQ}a>s�h�VXbm[NPxVXs��qVXY\{ZojPch�Pcbd[@h�VXtubn`c[^YjQN`u�

O�pzPRQ^[^Y\h�VX[^Yjegb P��nVgSc[NP�aZP�o~VkaZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|msZY\[N`�]N`RQ^sZo\[UVXbd[NP�PRQN[J[^]N�RQJWDPcs SRegbd[^]UVXY\bd[NP¨Pcb�]UVXYjQNegb
aZPHo~V�tu]UVXbnaZPJY\bnSRPc]^[^Y\[^snaZP�P��>YjQ^[UVXbd[NP
Q^sZ]fo~V�lmYjQUSReuQ^Y\[N`
P�§DPRSc[^Y\lyP�´ l	YjQN|dsnPcsnQUPHPc[F`cojPRSc[^]Negh�VXtubn`c[^Yj|msnP�¸f|dsZY)WDPcsZ[
VX[^[NPcY\bna>]NP�[^]NPcY�CxP�eg]Na>]NPRQ�aZP�tu]UVXbnaZPcsZ]x�y¼7egsZ[NP���egYjQx�uo~V_SReghiWBVX]UVXYjQNegb�VRlyPRS¢ojPRQ)h�PRQ^sZ]NPRQ�aZP�o~Vfa>sZ]N`RP�a>s_©^egsZ]�anVXbnQ
ojPFWBVgQNQN`FWDPc]^h�Pc[}aZPFh�Pc[^[^]NPHaZPRQ�{Deg]^bnPRQ@�
oqp Y\bm[NPcbnQ^Y\[N`�aZPFo~V�a>YjQNQ^Y\WBVX[^Yjegb$´�²_`c]Negb:aZPH³msZ]^tu��Pc[}O­VgQ^�gVX]x�7µx¶u¶y·u¸��
¡�YjPcb&|dsnP�WZ]Ne�lyem|msBVXbd[�sZbnP�aZ`RSc]NegYjQNQUVXbnSRP:aZP�oqpzeg{Zo\Yj|dsZY\[N`�WMegsZ] �"!$#�H % ��Y\o}VXWZWBVX]UV��j[�|msnP�aZPRQ�WBVX]UVXh��c[^]NPRQ
]UVXYjQNegbZbBVX{ZojPRQfaZP�o~V�lmYjQNSReuQNY\[N`�P�§�PRSc[^Y\lyP�SRegbna>sZYjQNPcbm[F��aZPRQ@aZ`c]^Y\lyPRQfaZP�oqpzeg{Zo\Yj|dsZY\[N`H[NPc]^]NPRQ^[^]NPJ|dsZY QNegbd[faZP�aZPcs>�
��ScY\bn|®eg]Na>]NPRQ�aZPitu]UVXbnaZPcsZ]HY\b>��`c]^YjPcsZ]NPRQJ��o~V�aZ`c]^Y\lyP�WZ]N`Ra>Y\[NP�WBVX]�ojPiQNSR`cbBVX]^Yje¨aZPSM
�
A"� O±Y\o\o\Y~VXh�QHVXsZ[NegsZ]JaZP
o~V4��]Negbd[^Yj�c]NP#7�]N`RSxVXh�{Z]^YjPcb#�ª�¢VXh�{Z]^YjPcb ´�²_`c]Negb�aZP4³msZ]^tu��Pc[�O7VgQN�gVX]x�Dµx¶u¶y·�6�7 VXYjQN:`<�>�?&@j�Mµx¶u¶u¶y¸��(M
�
A"�.O±Y\o\o\Y~VXh�Q
´ µx¶u¶u»y¸)Y\bdlye	|msBVXY\[�o\sZY �qh�£ch�P}SRP"h�`RSxVXbZYjQ^h�P"WDegsZ]�P��>WZo\Yj|dsnPc]�sZbnP"SNTmsZ[NP}{Z]^sZ[UVXojP@a�pzeg{Zo\Yj|dsZY\[N`u�dh�VXYjQ�Y\oBQNP"{BVgQUVXY\[
Q^sZ]"sZb�h�`RSxVXbZYjQ^h�PHPc]^]Negbn`4aZPfo~VJ��]^YjSc[^Yjegb�bnex�dVXs#�qh�VXbm[NPxVXs ´ lyegY\]"²_`c]Negb:aZPH³msZ]^tu��Pc[}O7VgQN�gVX]x��µx¶u¶y·u¸��

A�biegsZ[^]NPu�XsZbnP�WZ]NegWZ]^Yj`c[N`¢Y\hiWDeg]^[UVXbd[NP¢aZP�o~V���]^YjSc[^YjegbJbnex�dVXs#�qh�VXbd[NPxVXs�PRQ^[7o~V_SRegbnQNPc]^luVX[^YjegbiaZP�o~V}WZ]NeX©^PRSc[^Yjegb
a>s�h�egh�Pcbd[_ScY\bn`c[^Yj|dsnPFWZo~VXbn`c[UVXY\]NPHQ^sZ]�o~V
bneg]^h�VXojP��ioqpz`RSco\Y\WZ[^Yj|dsnPu�n|msZY�WDPcsZ[}Qxpz`RSc]^Y\]NP4QNegsnQ"o~VH��eg]^h�P�«

% e�& ')(+*���,
%+- . H�/ ´�»>�\µ�¸

e102& PRQ^[}o~V�l	Y\[NPRQNQNP�aZPH]Neg[UVX[^Yjegb;VXbZtusZo~VXY\]NPu�D¤}bnPHSNTdsZ[NPia>]UVgQN[^Yj|dsnPJaZP�oqpzeg{Zo\Yj|msZY\[N`JaZP���Hz%J�SJ���%HPcbd[^]UVXY\bnPc]UVXY\[
sZbnPFlgVX]^Y~VX[^Yjegb:Y\hiWMeg]^[UVXbm[NP�aZPFo~V
a>sZ]N`RP4a>s�© egsZ]"aZPFoqpzeg]Na>]NP�aZP�«

&YeH� �X!�H+324�, .
')(+*�eA��H % ,
')(+*�ebJ�� % ,65 &YeH���LG�H+324�,87 H��"G�� 5 &YeH���LG�H+324�,�/ ´�»>��¹y¸

Pcb:SRegbd[^]UVga>YjSc[^Yjegb2VRlyPRSFojPRQ}PRQ^[^Y\h�VX[^YjegbnQ}P��>YjQ^[UVXbd[NPRQ@aZPRQ"WBVXoj`Reg]Neg[UVX[^YjegbnQ
´�²@`c]Negb�aZPJ³msZ]^tu��Pc["O­VgQ^�gVX]x�7µx¶u¶y·u¸��
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O7V�aZ`���eg]^h�VX[^Yjegb�a>s�{DegsZ]^]NPcojPc[�`R|dsBVX[Neg]^Y~VXoD[NPc]^]NPRQ^[^]NP_a>snPfVXs>��P�§DPc[NQ�tu]UVRl	Y\[UVX[^YjegbZbnPcojQ�o\sZbBVXY\]NPRQ¢QNP}��VXY\[¢VRlyPRS

sZb¨SRPc]^[UVXY\b¨]NPc[UVX]Na¨a>snPH�
o~V�bnegb#��`co~VgQ^[^YjScY\[N`�[NPc]^]NPRQN[^]NPu�BOKPHSRegsZWZojP�aZP4]UVXWZWDPco­VXojeg]NQ_P��>Pc]NSR`�WBVX]"o~V�OKsZbnP�Q^sZ]"o~V
¼­Pc]^]NP"WZ]Ne�lyem|msnP"sZbnP@a>Y\hiY\bdsZ[^Yjegb�aZP�o~Vfl	Y\[NPRQNQNP"aZP�]Neg[UVX[^Yjegb�VXbZtusZo~VXY\]NP@Pc[�WBVX]�SRegbnQNPc]^luVX[^Yjegb�a>s�h�egh�Pcbm[�ScY\bn` �
[^Yj|msnPu�ysZbnP_VXsZtuh�Pcbd[UVX[^Yjegb�aZP"o~V�a>YjQ^[UVXbnSRP_¼7Pc]^]NP ��O�sZbnPu�>¤@b�P�§DPc[�Q^sZWZWZoj`ch�Pcbd[UVXY\]NPfPRQ^[�sZbnP}aZ`c]^Y\lyP_QN`RScsZo~VXY\]NP}aZP
oqpzeg{Zo\Yj|msZY\[N`_[NPc]^]NPRQ^[^]NPu�>¡�YjPcb�|msnP@ojPRQ�WBVX]UVXh��c[^]NPRQ�Pc[�oqp�VXhiWZo\Y\[^snaZPFaZP_o~V�a>YjQUQ^Y\WBVX[^Yjegb�QNegYjPcbd[¢[^]N�RQ�WMPcs�SRegbd[^]UVXY\bm[NQ
anVXbnQfojPJWBVgQNQU`�´�Pu� tn��²_`c]Negb2aZPi³msZ]^tu�kPc[FO7VgQ^�uVX]x� µx¶u¶y·u¸��DoqpzP�§�Pc[fWZ]^Y\bnScY\WBVXo�VXWZWBVX]UVXY\[4£c[^]NPJsZbnP�VXsZtuh�Pcbd[UVX[^Yjegb
SRegbm[^Y\bdsnP¨aZP�oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NP�aZegbm[�oqp�VXhiWZo\Y\[^snaZP�WDegsZ]^]UVXY\[�VX[^[NPcY\bna>]NP;µ���J�%�Q^sZ]
ojPRQ�aZPc]^bZYjPc]NQ ½ ºuº®�®V
´FMFegoja>]NPcYjSNTK�7µx¶�
�
 6B�:Y\tubBVX]Na��Kµx¶y·g¶y¸�SRP4|dsZY�bKpzPRQN["WBVgQ"SReghiWBVX[^Y\{ZojPHVxlyPRSFojP4QNSR`cbBVX]^Yje�aZPNM
�
A"� O±Y\o\o\Y~VXh�Qx�

�}`RSRPchih�Pcbd[x�7¦J�z�$��O&Y\o\o\Y~VXh�QS:`<4>�?&@~´ µx¶u¶ ½ ¸_egbm[fQNsZtuty`c]N`i|dsnPJo~V�� ]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|msnP�VXY\[fWZs2£c[^]NP���oqpzeg]^Y �
tuY\bnPJaZPHo~V�SUTdsZ[NP
{Z]^sZ[UVXojP
aZP�oqpzeg{Zo\Yj|msZY\[N`i��o~V���]Negbd[^Yj�c]NP;7�]N`RSxVXhH{ZYjPcb#�ª�¢VXh�{Z]^YjPcb'SRegb>��eg]^h�`ch�Pcbd[�VXs2QNSR`cbBVX]^Yje
aZP Mi�
A"� O&Y\o\o\Y~VXh�Q��K¼7egsZ[NP���egYjQx��ojPcsZ]�QUSR`cbBVX]^Yje�PRQ^[F{BVgQN`RP�Pcbm[^]NP�VXsZ[^]NPRQ4Q^sZ]4a�p Tm�mWDeg[^Tn`c[^Yj|dsnPRQ�tuo~VgScY~VX[^YjegbnQ�Q^sZW#�
WZoj`ch�Pcbm[UVXY\]NPRQ�a�p sZbnP�a>sZ]N`RP�a�pzPcbmlmY\]Negb+µxºuº¨�®V:Pcbm[^]NP 
uºuº¨Pc[ $uºuº¨�®V>� SRPcbd[^]N`RPRQiSRegbd[^Y\bmsnPch�Pcbd[�QNsZ]HojP�W�
gojP
³msna��B|dsZYKbnPFSReg]^]NPRQNWMegbnaZPcbm[@WBVgQ}VXs>��WBVXoj`Re��qtuo~VgScY~VX[^YjegbnQfPc["WBVXoj`Regty`Regtu]UVXWZTZYjPRQF�JWZ]N`RQNPcbm[_Vga>hiYjQNPRQ}WMegsZ]}SRPc[^[NP
`cWDe	|dsnPu�

O7V���]^YjSc[^YjegbiSco\Y\h�VX[^Yj|dsnP�]NPRQ^[UVXbm[)ojP�aZPc]^bZYjPc]�P�§�Pc[ a>YjQNQNY\WBVX[^Yw�BWMeg[NPcbm[^YjPco>WMegsZluVXbd[ lgVXo\YjaZPc])ojP�QNSR`cbBVX]^Yje_aZP�TBVXsZ[NP
eg{Zo\Yj|msZY\[N`�aZP'M
�
A"��O±Y\o\o\Y~VXh�Qx�ZsZbnP�]N`cY\bnQ^WDPRSc[^Yjegb¨SReghiWZoj�c[NP�aZPHQNegb�h�`RSxVXbZYjQ^h�PHPc[}aZP�QUegb�Y\hiWBVgSc[J´�a>Y\]NPRSc[^YjegbK�
VXhiWZo\Y\[^snaZP�¸��MPcb�WBVX]^[^YjScsZo\YjPc]fa>sZ]UVXbd[_SRPc[}Y\bd[NPc]^luVXo\ojPu� VXWZWBVX]UV��j[@Y\hiWMeg]^[UVXbm[NPu��A�o\ojP4WDPc]^h�Pc[@aZP4SRegbm[^]UVXY\bna>]NP�WZo\snQ
��eg]^[NPch�Pcbd[FojPRQfluVX]^Y~VX[^YjegbnQFQN`RScsZo~VXY\]NPRQFWDeuQNQ^Y\{ZojPRQfa�pzeg{Zo\Yj|msZY\[N`���SRPc[^[NP
WM`c]^Yje	aZP
Pcb¨��egbnSc[^Yjegb;aZPJo~V�WMeuQ^Y\[^Yjegb2aZPRQ
tuo~VgScY~VX[^YjegbnQ}Pc["a�p�V ��bnPc]�o~V
SReghiWZ]N`cTnPcbnQ^Yjegb:aZPRQ¢h�`RSxVXbZYjQ^h�PRQ�WDegsZluVXbd["£c[^]NP4�Hoqpzeg]^Y\tuY\bnP4aZPRQ¢tuo~VgScY~VX[^YjegbnQ"WBVX]UV��
aZex�ZVXojPRQ@a>s�²@`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnPu�
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OKPkh�`RSxVXbZYjQ^h�P2aZPko~V;��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|dsnP;V$`c[N`®aZ`RSc]^Y\[�Y\bZY\[^Y~VXojPch�Pcbd[�WBVX]��}sZ{ZY\bnSxVXh ´ µx¶u¶uºy¸�anVXbnQ�ojP

SxVga>]NPFa�p sZb�SRegsZWZo~VXtyPFPcbm[^]NPFojPRQ¢SxVXojeg[^[NPRQ�WMego~VXY\]NPRQ�aZP4��°��i´ lyegY\]"SNTBVXWZY\[^]NP�Q^sZY\lgVXbm[ ¸�Pc[�oqpzeg{Zo\Yj|dsZY\[N`fh�VX]^[^YjPcbZbnPu�
¼­egsZ[NP���egYjQ��DoqpzPcbnQNPch�{ZojP�aZPRQF`c[^snaZPRQ4WMeuQ^[N`c]^YjPcsZ]NPRQHVXWZWZo\Yj|dsn`RPRQ���oqpzeg{Zo\Yj|msZY\[N`
[NPc]^]NPRQ^[^]NP�´�¡�Y\o\ojQx��µx¶u¶X¥n� u [Ne :=<�>�?&@~�
µx¶u¶�$>� �"sZ{ZY\bnSxVXh�� µx¶u¶�$>� ¦
�z�$�5O±Y\o\o\Y~VXh�Qx�­µx¶u¶ ½ ¸"QNP4{BVgQUPcbd[fQ^sZ]"sZb:h�`RSxVXbZYjQNh�P�h�egY\bnQfSReghiWZojPc[x�MSRegbna>sZYjQUVXbd[
a�p sZbnP�WBVX]^[x� �
sZbnP�o~VX]^tyP�Q^sZ]NPRQN[^Y\h�VX[^YjegbkaZP4SRPc[_P�§DPc[@Pc[x�Ba�p�VXsZ[^]NP4WBVX]^[x�M��aZPRQ@aZ`RQUVgSRSReg]NaZQ}WBVX] ��egYjQ}QNsZWM`c]^YjPcsZ]NQ
�JsZb¨eg]Na>]NP4aZPftu]UVXbnaZPcsZ]_VxlyPRSFojPcsZ]NQ}Q^Y\hHsZo~VX[^YjegbnQ"bmsZh�`c]^Yj|dsnPRQx�

O7V�� ]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnPFPRQ^[�sZb�P�§�Pc[�a>YjQNQ^Y\WBVX[^Yw�­|msZY�QNP@aZ`c]NegsZojP_sZbZYj|msnPch�Pcbd[}anVXbnQ�o~VH{BVXbnaZPfaZP_oqpzeg{Zo\Yj|dsZY\[N`
Pc["aZegbm[}ojPfh�`RSxVXbZYjQ^h�P�ty`cbn`c]UVXo7PRQ^["QNSUTn`ch�VX[^YjQN`�QNsZ]�o~VHvntusZ]NP�»>��¹>�

u�o�VXtuY\[���[^]UVRlyPc]NQ�sZbnPH]N`c[^]NeyVgSc[^Yjegb'WMeuQNY\[^Y\lyPJPcbm[^]NPiojPRQfluVX]^Y~VX[^YjegbnQ4a�pzeg{Zo\Yj|dsZY\[N`iPc[4aZP
oqp�VXWZo~VX[^YjQUQNPch�Pcbd[4[NPc]&�
]NPRQN[^]NP�PcbZtyPcbna>]N`RPRQ�WBVX]�ojPRQ�Sc�	ScojPRQituo~VgScY~VXY\]NPRQ���¦
p�VXWZ]N�RQ�ojPRQ�SUTBVXWZY\[^]NPRQ¨µ�Pc[�¹>��ojPRQ�lgVX]^Y~VX[^YjegbnQ�aZP�oqpzeg{Zo\Yj|dsZY\[N`
PcbZtyPcbna>]NPcbm[isZbnP�WBVX]^[^YjP�aZP�oqp�VXhiWZo\Y\[^snaZP�[Neg[UVXojP�aZPRQ
Sc�>ScojPRQ�tuo~VgScY~VXY\]NPRQ �qY\bd[NPc]^tuo~VgScY~VXY\]NPRQ�|dsZY�QNegbd[
SxVX]UVgSc[N`c]^YjQN`RQ
WBVX]@sZb:[^]UVXbnQ ��Pc]^[_WM`c]^Yje	a>Yj|dsnPHa�pzPxVXskPcbm[^]NP�ojPRQ_SxVXojeg[^[NPRQ@tuo~VgScY~VXY\]NPRQ_Pc[@ojPRQ@e	SR`xVXbnQx�Bh�ema>Ywv VXbm[FVXY\bnQNY�p�VXWZo~VX[^YjQNQNP �
h�Pcbm[�WZo~VXbn`c[UVXY\]NPu�­¡�YjPcb'|dsKp sZbnP
��]UVgSc[^Yjegb.Q^Y\tubZYwvBSxVX[^Y\lyP�aZP�QNPRQFluVX]^Y~VX[^YjegbnQ�QUegY\[�SReghiWMPcbnQU`RPiWBVX]4oqp�V�© snQ^[NPch�Pcbd[
l	YjQNSRe���`co~VgQ^[^Yj|msnP�WZo~VXbn`c[UVXY\]NPJ´ ]NPc{Megbna�WMeuQ^[&�qtuo~VgScY~VXY\]NP�¸��dojPRQ)rnsnSc[^sBVX[^YjegbnQ�[NPchiWMeg]NPco\ojPRQ�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[�WZo~VXbn` �
[UVXY\]NP@SRegbd[^YjPcbZbnPcbm[�sZb�PcbnQNPch�{ZojP_aZP�[NPc]^h�PRQ�WM`c]^Yje	a>Yj|dsnPRQ��uY\bnSco\sBVXbd[�ojPRQ���]N`R|dsnPcbnSRPRQ�aZP�oqpzeg{Zo\Yj|msZY\[N`u�dWZ]Ne�lyem|msBVXbd[
VXojeg]NQ7sZbnP�P��ZScY\[UVX[^Yjegb�]N`RQNegbBVXbm[NP�aZP�oqpzeg{Zo\Yj|dsZY\[N`�WZo~VXbn`c[UVXY\]NP��¢[^]UVxlyPc]NQ7ojPRQ7lgVX]^Y~VX[^YjegbnQ aZP�o~V"lmY\[NPRQNQUP�aZP�WZ]N`RSRPRQNQ^YjegbK�
O�p Y\b>rnsnPcbnSRP�aZP4SRPc[^[NPF]N`c[^]NeyVgSc[^YjegbkQ^sZ]�oqpzeg{Zo\Yj|msZY\[N`Fh�ex�yPcbZbnPHPRQ^["YjScY�]N`RPRQ^[^Y\h�`RP4Pcb¨aZ`c[UVXY\oq�

O�pzPRQ^[^Y\h�VX[^Yjegb.[^Tn`Reg]^Yj|msnPiaZPiSRPc[�P�§�Pc[FbnP
WMPcsZ[4£c[^]NP�VXWZWZ]Ne	SNTn`RP�|dsKp���WBVX]^[^Y\]�a�p sZb;SRPc]^[UVXY\b.bnegh�{Z]NP�a�p Tm���
WDeg[^Tn�RQNPRQfQ^Y\hiWZo\YwvBSxVX[^]^YjSRPRQx�Dbnegb2WBVgQ_[UVXbm[4anVXbnQfoqp sZ[^Y\o\YjQUVX[^Yjegb;Pc[@ojP
SUTnegYw�kaZPRQfh�e	aZ�cojPRQfWZTd�>Q^Yj|dsnPRQ�� h�VXYjQ_WZo\snQ
WBVX]^[^YjScsZo\Yj�c]NPch�Pcbm[4anVXbnQfSRPc]^[UVXY\bnQfVgQNWMPRSc[NQ@h�VX[^Tn`ch�VX[^Yj|dsnPRQ��M¦fPRQ_Y\bd[N`ctu]UVX[^YjegbnQfbmsZh�`c]^Yj|dsnPRQFSReghiWZoj`ch�Pcbm[UVXY\]NPRQ
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 Variations
de l’obliquité

         glaciaires

 Ajustement 
visco−élastique terrestre

Transport de masse
 glaciaire

          Cycles

  
aplatissement terrestre

Modulation de l’

41 ka

Résonance
à 41 ka

Glaciation

2

2
J

J

Déglaciation

Variations d’obliquité
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2��}JKG=>�9H<�BDCQJ�_KL;JKEFEF<Ko¨Z�W 7SmDZQCQP�R=CMIN@lIN<OLALN<H>TIALN<l<H>TI
LN@HBDR=CMIN<~��>NJlU�@OLNC'7*BDC'9HCMIN@\BD7SEFC'G=JKG�IN<\J�9OINR=<OZQZ'<\BD<�¹D� ¤S¤S¤ JKGD>HaX�{7�LN>NP*RD<~Z'<H>?_SZQJK9HC'<OLN>	>A7KG*I?U�7SZQJKCMLN<H>HoXRDG=<�U=:VJ�>A<\B6<\B6@H_SZQJ�9HCQJ�INC'7SG
9O7KLALN<H>AU�7KGVB��©R=G`IAL;JKG=>AU�7�LAI}B6<#ElJ�INC'qOLN<	B6<H>8U
^KZ'<H>8nS<OLN>8Z'<H>8JKR6IALN<H>
	H7SGD<H>?B6R±_SZ'7Km�<So�UDLN7�n
7*P�R=JKG�I4R=GD<	JKR=_KEF<HG�I;J�INC'7SG±BD<#Z�W JKU=ZQJ��
INC'>A>A<HEF<OG*IkIN<OLALN<H>TIALN<Ka6°�<OIAIN<[UDLN7SU6LNC'@OIN@8>HW C'G*n
<OLN>A<[<HGFU=:=JK>A<[BD<[_SZQJ�9HCQJ�INC'7SG � Z'<8>A9;:=@HElJ}9O7SG=9O<OLNG=<4C'9HC�R=GD<4y¨<OLALN<4LNC'_SCQBD< ¡ a6�|W @Hn
7SZ'R6INCQ7KG
B6<#ZQJ\>AU=:D@OLNC'9HCMIN@}IN<OLALN<H>TIALN<#<H>TI[n
7KZQ7KG�I;JKCMLN<HEF<HG�I4<OtDJK_K@OLN@H<Sa

aZP:o~V;]N`c[^]NeyVgSc[^Yjegb QUegbd[�VXojeg]NQ�bn`RSRPRQUQUVXY\]NPRQ�Pc[�ojPcsZ]NQ�SReghiWBVX]UVXYjQNegbnQ�VRlyPRSkojPRQ�WZ]N`Ra>YjSc[^YjegbnQ�Pc[�ojPRQ�WZ]NegWZ]^Yj`c[N`RQ
[^Tn`Reg]^Yj|dsnPRQ@QNegbd[}aZ`RSc]^Y\[NPRQ@anVXbnQ"oqp�VX]^[^YjScojP4QNY\[^sn`��Jo~VHvnb:aZP4SRPFSUTBVXWZY\[^]NPu�

¦FVXbnQ�sZb�WZ]NPchiYjPc]�[NPchiWnQx�doqp Y\b>rnsnPcbnSRPfa�p sZbnP_]N`c[^]NeyVgSc[^Yjegb�]N`RQNegbBVXbd[NPfQ^sZ]�ojP}h�egsZlyPch�Pcbm["aZP"oqpzeg{Zo\Yj|msZY\[N`fPRQ^[
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aZegbnS�sZbZYj|dsnPch�Pcbm[ aZPRQ­VXhiWZo\Y\[^snaZPRQ�´ � � ¸�Pc[KaZPRQ�]NPc[UVX]NaZQ�´ " � � � � ¸MaZPRQKluVX]^Y~VX[^YjegbnQKaZP�oqp�VXWZo~VX[^YjQNQUPch�Pcbd[7WZo~VXbn`c[UVXY\]NPanVXbnQ"o~VJ{BVXbnaZP4aZPfoqpzeg{Zo\Yj|msZY\[N`u�ZojPRQ�[NPc]^h�PRQ � � SReg]^]NPRQ^WMegbnanVXbm[_VXs>��VXhiWZo\Y\[^snaZPRQ}aZPRQ¢��]N`R|msnPcbnSRPRQ"aZPFoqpzeg{Zo\Yj|msZY\[N`P��>ScY\[UVX[^]^YjSRPu�D��PRQ�tu]UVXbnaZPcsZ]NQ@QUegbd["aZ`�vnbZYjPRQ@VXs>��`R|msBVX[^YjegbnQ�´�»>�'$y¸¢Pc[H´�»>��¶y¸��
��������� 6!$8.-= &)(�F:70= (�$-.��#*C2�� 1 �I7#; = */BC*/.8=,(�;
$-; = 1D=�(�G�70* 4 (�."! 7#*/.#> *#�0* 2H1 ; = &�1D=�(%$ > 1 =�(�$-. &)1'&

�:(H1<2H*
O�pzPRQ^[^Y\h�VX[^YjegbiaZP�o~V�lgVX]^Y~VX[^Yjegb
QN`RScsZo~VXY\]NP�bn`RSRPRQUQ^Y\[NP�VXY\bnQ^Ymo~V�SRegbZbBVXYjQNQUVXbnSRP�aZP�oqp�VXhiWZo\Y\[^snaZP�aZP�o~V�lgVX]^Y~VX[^Yjegb
aZP

oqp�VXWZo~VX[^YjQNQNPch�Pcbd[F´�egs�aZP�o~VfSRegbnQ^[UVXbm[NP}aZP�WZ]N`RSRPRQUQ^Yjegb ¸�VgQNQNe	ScYj`RP"�fSNTBVgScsZbnP@aZPRQ���]N`R|dsnPcbnSRPRQ�aZP�oqpzeg{Zo\Yj|dsZY\[N`u�	��Pco~V
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PRQN[}WDeuQNQ^Y\{ZojPH��WBVX]^[^Y\]fa>s���eg]^h�VXo\YjQ^h�PJWZ]N`RQNPcbd[N`JanVXbnQ_ojP�SNTBVXWZY\[^]NP�¹>��A�b®P�§DPc[x�Ma�p�VXWZ]N�RQ_o~Vi]NPco~VX[^Yjegb ´�¹>� 
y·u¸��Bo~V
WDPc]^[^sZ]^{BVX[^Yjegb�[NPchiWDeg]NPco\ojPf[Neg[UVXojP_aZP_oqp�VXWZo~VX[^YjQNQUPch�Pcbd[}PcbZtyPcbna>]N`RPfWBVX]¢o~V�]NPRa>YjQ^[^]^Y\{ZsZ[^Yjegb:aZPRQ�h�VgQNQNPRQ�tuo~VgScY~VXY\]NPRQ
Pc[�o~V�SReghiWMPcbnQUVX[^Yjegb:lmYjQNSRe���`co~VgQN[^Yj|dsnP4Q�pz`RSc]^Y\[�«

� % �Je - , .
!

J�� 4 � ��
e&i � � ���� , �����>e - , � ��� � � 	 #

g >�
 �� � g
� �* �+# g # � & 5 �����
e - � , %�- � �� � ´�»>��¹>µ�¸

e10���� � e - ,)PRQ^[�o~VFWMPc]^[^sZ]^{BVX[^Yjegb�[NPchiWMeg]NPco\ojP@a>s�h�egh�Pcbd[�a�p Y\bnPc]^[^YjP}WDego~VXY\]NP"a>snP�sZbZYj|msnPch�Pcbd[�VXs�[^]UVXbnQ^WDeg]^[�aZPRQ
h�VgQUQNPRQfaZPHQ^sZ] �qVgSRPu��A�b®]NPcWZ]NPcbBVXbd[Foqp Tm�mWDeg[^Tn�RQNPJ]UVXYjQNegbZbBVX{ZojPiaZPJo\Y\bn`xVX]^Y\[N`
Pcbd[^]NPiSRPRQ_WMPc]^[^sZ]^{BVX[^YjegbnQ�Pc[_SRPco\ojPRQ
a>s�lyego\sZh�P�tuo~VgScY~VXY\]NPu�negb:eg{Z[^YjPcbm[@a�p�VXWZ]N�RQH´�¹>� 
u¶y¸�Pc[�´�¹>� ·	µ�¸F«

� % �\e - , . � % ��������� :����
��
e&i � � � �� , ����� :���� e - ,
� ��� � � 	 #

g >�
 �� � g
� �* �!# g # � & 5 ����� :���� e - � , %�- � �� � ´�»>��¹u¹y¸

O7P�WZ]NPchiYjPc])[NPc]^h�P�aZP�oqpzP��>WZ]NPRQNQ^Yjegb�´�»>��¹u¹y¸KaZ`RSc]^Y\[)o~V}QNeghih�P¢aZP�o~V@SRegbd[^]^Y\{ZsZ[^Yjegb�a>Y\]NPRSc[NP¢Pc[ aZP�o~V}SReghiWDPcbnQUVX[^Yjegb
`co~VgQN[^Yj|dsnP�Y\bnQ^[UVXbm[UVXbn`RP�[UVXbna>YjQ�|msnP�ojP�[NPc]^h�P¢Y\bm[N`ctu]UVXoBaZ`RSc]^Y\[�o~V@WBVX]^[^YjP¢sZbZYj|dsnPch�Pcbm[�lmYjQU|dsnPcsnQNP¢aZP�oqp�V�© snQ^[NPch�Pcbd[
YjQUeuQ^[UVX[^Yj|dsnPu��u oZPRQ^[)YjScYg©ªsna>YjScYjPcs>�iaZP¢aZ`RSc]^Y\]NP"SRP¢aZPc]^bZYjPc]�WZ]NemSRPRQNQNsnQ�anVXbnQ�oqpzPRQ^WBVgSRP�aZPRQ ��]N`R|dsnPcbnSRPRQ�Pcb�P��>WZ]^Y\h�VXbd[
oqp�VXhiWZo\Y\[^snaZPkaZP�SRPc[^[NP�]N`cWDegbnQNP¨Pc[�QNegb aZ`cWZTBVgQUVXtyP:WBVX]�]UVXWZWDeg]^[��®sZbnP�P��ZScY\[UVX[^Yjegb [NPchiWDeg]NPco\ojP:QNY\bdsnQNe�DqanVXojP
a>s�lyego\sZh�P�aZP�tuo~VgSRPu��³	egY\[ ����� :���� e - , . *���� e! - ,�sZbnP�P��>ScY\[UVX[^Yjegb&a�p�VXhiWZo\Y\[^snaZP�sZbZY\[N`�Pc[�aZP���]N`R|msnPcbnSRP  K�­o~VSReghiWDeuQUVXbm[NPFlmYjQU|dsnPcsnQNPFaZP4oqp�V�©ªsnQ^[NPch�Pcbm[@QNPFSxVXojScsZojPHVXojeg]NQ"Q^Y\hiWZojPch�Pcbd[_QNegsnQ�o~VJ��eg]^h�Pi«��� � � 
 �� 	 #

g > *���� e! - � , � g
� �* �!# g # � & %+- � . ��� � e! ,�*���� �  - �! � e! , � / ´�»>��¹u»y¸

e10�oqp�VXhiWZo\Y\[^snaZPHaZPFo~VJ]N`cWDegbnQNP4PRQ^[

� � e! , . "###$ %& ��� � � � 
 ��(' ��e ' �� , � �� �*)+ � � %& ��� � � � 
 ��  e ' �� , � �� �*)+ � ´�»>��¹X¥m¸

Pc[�ojP4]NPc[UVX]Na�lmYjQU|dsnPcs>�, � e! ,¢PRQN[
 � e! , . 4�- '/. 4 � �0�21 �� � � g � �*  � � �* &   
   1 �� � � g � �* � �*� � �* &   
    �43� � ´�»>��¹�$y¸

O�p�VXhiWZo\Y\[^snaZP}Pc[�ojP�aZ`cWZTBVgQUVXtyP}aZP�o~V_]N`cWMegbnQUP¢lmYjQN|msnPcsnQNP�aZ`cWDPcbnaZPcbd[¢VXY\bnQ^YnaZP¢o~V_��]N`R|dsnPcbnSRP"a�pzP��ZScY\[UVX[^Yjegb�Pc[�aZPRQ
h�e	aZPRQ­WZ]NegWZ]NPRQ aZP�o~V�]N`cWDegbnQNP�Y\bd[NPc]^bnP�WZo~VXbn`c[UVXY\]NPu�gSxVX]UVgSc[N`c]^YjQN`RQ WBVX]­ojPRQ­WBVX]UVXh��c[^]NPRQ 
 �� Pc[ ' �� �g°@bHbneg[NPc]UV@|dsKpzegbY\hiWDeuQNPiVXs;aZ`cWZTBVgQUVXtyPil	YjQN|msnPcs>�ka�pz£c[^]NPiY\bnSco\snQ�anVXbnQfoqp Y\bd[NPc]^luVXo\ojP � Hz%`�"#�Hz%$���7°@b2]NPc[^]NegsZlyP�|dsnP
oqp�VXhiWZo\Y\[^snaZP
aZPfo~Vi]N`cWMegbnQNPfWDegsZ]}aZPRQ"P��ZScY\[UVX[^YjegbnQ}aZPf[^]N�RQ}ojegbZtusnPRQ"WD`c]^YjemaZPRQ}PRQ^[4«5 �76 98 � � � e! , . � ��� � � 
 ��' �� 7 i � � �4�� / ´�»>��¹�
y¸

Y\hiWZo\Yj|msBVXbd[�o~V�SReghiWMPcbnQUVX[^Yjegb;|msBVgQ^Y �q[Neg[UVXojP�aZPRQfWDPc]^[^sZ]^{BVX[^YjegbnQ�aZPRQ�SNTBVX]^tyPRQ4aZPiQ^sZ] �qVgSRPu��O�p�VXhiWZo\Y\[^snaZP�aZP
o~V
]N`cWDegbnQNPfl	YjQN|msnPcsnQNPfWMPcsZ["£c[^]NPHVXY\bnQ^YKbneg]^h�VXo\YjQN`RPFWBVX]}o~VH��egbnSc[^Yjegb.«: e! , . � � e! ,

i � � � �� / ´�»>��¹y·u¸
|msZY"aZ`�vnbZY\[�VXojeg]NQ�o~V¨��]UVgSc[^Yjegb aZP�o~V®WDPc]^[^sZ]^{BVX[^Yjegb Y\bnPc]^[^YjPco\ojP�� P�§�PRSc[^Y\lyP��.´�SupzPRQ^[��®a>Y\]NP�Y\bnSco\sBVXbd[�o~Vk]N`cWMegbnQNP
`co~VgQN[^Yj|dsnPfY\bnQ^[UVXbm[UVXbn`RP�¸"SReghiWDPcbnQN`RPFWBVX]�o~Vi]N`cWMegbnQNPfl	YjQN|msnPcsnQNP4�Jo~VJ��]N`R|dsnPcbnSRP  ��
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OKPRQ_tdVXY\bnQ : ebJ#�
�# ,@Pc[}ojPRQfaZ`cWZTBVgQUVXtyPRQ_lmYjQU|dsnPcs>�  � ebJ#�
�# ,@QNegbd[_[^]UVgSR`RQfQ^sZ]@o~V�vntusZ]NP
»>��»�WDegsZ]@ojPRQfaZPcs>�h�emaZ�cojPRQ}lmYjQNSRe���`co~VgQN[^Yj|dsnPRQ � Pc[}¡ aZ`RSc]^Y\[NQ}anVXbnQ"ojPFSNTBVXWZY\[^]NPH¹�Pcb���egbnSc[^Yjegb:aZP4o~VJWM`c]^Yje	aZP4a�pzP��ZScY\[UVX[^YjegbK�
7­egsZ]4aZPRQfWD`c]^Yje	aZPRQ_aZPH��eg]�BxVXtyPRQfQ^sZWM`c]^YjPcsZ]NPRQ4� i`H��
VXbZbn`RPRQx�Mo~V�]N`cWMegbnQNPHl	YjQN|dsnPcsnQUPHQ^sZY\[fo~V�WMPc]^[^sZ]^{BVX[^Yjegb

VRlyPRSisZb2�qVXY\{ZojP
]NPc[UVX]Na;Pc[Fo~V�SReghiWDPcbnQUVX[^Yjegb'PRQN[4|dsBVgQ^Y\h�Pcbm[�SReghiWZoj�c[NPu�­��Pco~V�PRQN[4a��.��oqpz`cojegY\tubnPch�Pcbd[
aZPiSRPRQ
WM`c]^Yje	aZPRQ4aZPRQ4[NPchiWnQ�aZPi]NPco~V��ZVX[^Yjegb'aZPRQFh�emaZPRQ4h�V�© PcsZ]NQH�kº>�7�¢º�Pc[4O­º�Y\b>��`c]^YjPcsZ]NQJ��¹uº�ºuºuº�VXbnQx�KO7PiSRegh �
WMeg]^[NPch�Pcbm[fa>s¨h�VXbd[NPxVXsk[NPc]^]NPRQ^[^]NPJPRQ^[@VXojeg]NQfVXbBVXojegtusnPJ��SRPco\sZY­a�p sZb¨rnsZYjaZP�aZP4l	YjQNSReuQ^Y\[N`�bdsZo\ojPu�Qu�bmlyPc]NQNPch�Pcbd[x�
aZPRQiWM`c]^Yje	aZPRQ�aZP���eg]�BxVXtyP�Y\b>��`c]^YjPcsZ]NPRQ�� i`H � VXbZbn`RPRQ�SRegbna>sZYjQNPcbm[��ksZbnP�[^]N�RQ
�qVXY\{ZojP�SReghiWDPcbnQUVX[^Yjegb aZegbm[�o~V
]N`cWMegbnQNPJ[NPcbnaklyPc]NQfsZb2aZ`cWZTBVgQUVXtyP
aZP #�H % �MO­V�a>Yw§�`c]NPcbnSRPiaZPHtdVXY\bkY\hiWDeg]^[UVXbd[NP�Pcbd[^]NP
ojPRQ_h�emaZ�cojPRQ ��Pc[f¡ �
SRPRQ¢WM`c]^Yje	aZPRQ�WZ]Nexl	YjPcbd["WZ]^Y\bnScY\WBVXojPch�Pcbm[@aZP@o~VHa>Yw§�`c]NPcbnSRPFPcbd[^]NPfojPRQ�[NPchiWnQ"SxVX]UVgSc[N`c]^YjQN[^Yj|dsnPRQ�aZP_]NPco~V��nVX[^Yjegb�aZPRQ
h�emaZPRQ4��egbnanVXh�Pcbm[UVXs>�'�kº�aZPioqpzeg]Na>]NP�aZP¢$u¹uº:VXbnQ4WDegsZ]4ojPih�e	aZ�cojP � Pc[�µc¥dºuº:VXbnQ�WMegsZ]4ojP�h�emaZ�cojP�¡_��O7P
WZ]NemSRPRQNQNsnQ@aZPH]NPco~V��ZVX[^Yjegb2PRQ^[@YjaZPcbd[^Yj|msnPi�ioqp�VgSc[^Yjegb2a�p sZb:vno\[^]NPHWBVgQNQNP �q{BVgQ_WDegsZ]}ojPR|msnPco­ojPRQ}�qVXY\{ZojPRQ}��]N`R|msnPcbnSRPRQ
QNegbd["[^]UVXbnQNhiYjQNPRQ}QUVXbnQ@VX[^[N`cbdsBVX[^Yjegb¨Pc[@Pcb�WZTBVgQNP�VRlyPRS4oqpzP��>ScY\[UVX[^YjegbK�

7­egsZ]JaZPRQ4WD`c]^YjemaZPRQ�aZP��:Y\o~VXbZ�ye�lmY\[NSUT ´F� i`H���� i`H���VXbZbn`RPRQ ¸FPc[4Pcb;WBVX]^[^YjScsZo\YjPc]HSRPco\ojP�aZP
oqpzeg{Zo\Yj|dsZY\[N`u�7ojPRQ
]NPc[UVX]NaZQ}QNegbm[}Q^Y\[^sn`RQ}anVXbnQ"sZbnP4`RSNTnPco\ojPHaZPiµ*$�� �8Hz%fWDegsZ]"ojPfh�emaZ�cojP�¡_�5u o�luVXsZ[x�nPcb�WBVX]^[^YjScsZo\YjPc]}WDegsZ]�ojP4Sc�>ScojP
aZPF¥nµHºuºuº�VXbnQ��(JLJ��"G % WDegsZ]"ojPFh�e	aZ�cojP�¡ Pc[}QNPcsZojPch�Pcbm[9i J��"J % VRlyPRSFojPFh�e	aZ�cojP �J�ZOKPRQ}tdVXY\bnQ}SReg]^]NPRQ^WDegbnanVXbd[NQ
QNegbd[}SReghiWZ]^YjQ@Pcbd[^]NPJº>� ¥�Pc[@º>� ½ $
WDegsZ]�ojPfh�emaZ�cojP4¡ Pc["WDegsZ]�o~V
tdVXhih�P4aZP4WM`c]^Yje	aZPRQ'i`H��l� i`H��4VXbZbn`RPRQx�M��Pco~V
Y\o\o\snQ^[^]NP�Sco~VXY\]NPch�Pcbd[�|msnP�o~V¨WZ]Nex�	Y\hiY\[N`�aZPRQJWD`c]^YjemaZPRQ
aZP��:Y\o~VXbZ�ye�lmY\[NSUT&VRlyPRS�SRPc]^[UVXY\bnQ
[NPchiWnQiaZP�]NPco~V��nVX[^Yjegb
P��>ScY\[NPFWZojPcY\bnPch�Pcbm[@ojPRQ"h�emaZPRQ�WZ]NegWZ]NPRQ@aZPf]NPco~V��ZVX[^Yjegb¨lmYjQU|dsnPcsnQNPu�

O7ViSReghiWBVX]UVXYjQNegbkPcbd[^]NP�ojPRQ�h�emaZ�cojPRQ �9Pc[@¡_�Z|msZY�bnP4a>Yw§��c]NP4|msnPfWBVX]"o~V
l	YjQNSReuQ^Y\[N`Fa>s�h�VXbm[NPxVXs:Y\b>��`c]^YjPcsZ]x�
Y\bna>Yj|dsnP�Sco~VXY\]NPch�Pcbm[�|dsnP�ojP¢aZ`cWZTBVgQUVXtyP¢l	YjQN|msnPcs>�HPc[)ojP�tdVXY\b�QUegbd[�aZPRQ ��egbnSc[^YjegbnQ)]NPRQNWMPRSc[^Y\lyPch�Pcbm[�Sc]NegYjQNQUVXbm[NPRQ�Pc[
aZ`RSc]NegYjQNQUVXbd[NPRQ¢aZP�o~V4lmYjQUSReuQ^Y\[N`"a>s�h�VXbm[NPxVXs�Y\b>��`c]^YjPcsZ]x�>��eghih�P}Y\oB`c[UVXY\[�WZ]N`cl	YjQ^Y\{ZojPu�dojP"WZ]Ne	SRPRQNQ^snQ�a�p�V�© snQ^[NPch�Pcbd[
YjQNeuQ^[UVX[^Yj|msnP�aZPclmYjPcbm[ih�egY\bnQiP ��SxVgSRP�WMegsZ]
sZbnP�l	YjQNSReuQ^Y\[N`�h�VXbd[NPco\o\Yj|msnP�`cojPcly`RPu��OKP�[UVX{ZojPxVXs ¹>��»®a>s SNTBVXWZY\[^]NP
¹�Y\o\o\snQ^[^]NP�{ZYjPcb'|dsnPu��WDegsZ]4sZb'h�emaZP�aZegbZbn`u�7oqp�VXsZtuh�Pcbd[UVX[^Yjegb aZPil	YjQNSReuQ^Y\[N`
WZ]Ne	a>sZY\[�sZbnP�VXsZtuh�Pcbm[UVX[^Yjegb aZPRQ
[NPchiWnQ}aZPF]NPco~V��nVX[^Yjegb i � ' �� �J[^]UVRlyPc]NQ@oqp�VXsZtuh�Pcbd[UVX[^Yjegb®a>s�[NPchiWnQ"aZP��kV���	�Pco\o7a>s�h�VXbm[NPxVXs¨Y\b>��`c]^YjPcsZ]x�u�o¢PRQ^[
a�p Y\bd[N`c]NPRQNQ VXbd[�a�pz`c[^sna>YjPc]
ojP�]�
gojP�aZP�o~V:QN[^]UVX[^YwvBSxVX[^Yjegb�Pcb�SRegsnSNTnP�anVXbnQJoqp�VXhiWZo\Y\[^snaZP�a>s$WZ]NemSRPRQNQNsnQ
aZP�SReghiWDPcbnQUVX[^Yjegb$YjQNeuQ^[UVX[^Yj|msnPu��7 egsZ]iSRPco~V>�7egb$WMPcsZ[JSReghiWBVX]NPc]Jo~V�]N`cWMegbnQUP�eg{Z[NPcbmsnP�VxlyPRS�ojP�h�emaZ�cojP�l	YjQNSRe��
`co~VgQ^[^Yj|dsnP�`coj`ch�Pcbd[UVXY\]NP�aZP�¦FVX] 	�Y\b'|msZY���egsZ]^bZY\[�sZbnP�QUego\sZ[^Yjegb$VXbBVXo\�	[^Yj|dsnP�Q^Y\hiWZojP�aZPRQHWBVX]UVXh��c[^]NPRQHaZPio~V�]NP �
o~V��ZVX[^YjegbK� ¦Jp�VXWZ]N�RQ
´�¹>��»y·u¸�Pc[J´�¹>��» ½ ¸��nojPFh�e	aZ�cojP�aZP4¦FVX] 	�Y\bkSRegbnQ^[^Y\[^sn`4sZbZYj|msnPch�Pcbd[fa�p sZb�h�VXbd[NPxVXsksZbZYw��eg]^h�P
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¬ O7V���]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|dsnPiWDeuQNQN�RaZP
Pcb®�qVXY\[fsZbnPiaZegsZ{ZojPi]N`c[^]NeyVgSc[^Yjegb «MsZbnP�VXsZtuh�Pcbd[UVX[^Yjegb�aZPJoqpzeg{Zo\Yj|dsZY\[N`h�ex�yPcbZbnP�SRegbna>sZY\[�WZ]Neg{BVXojPch�Pcbm[��@sZbnP�]N`Ra>snSc[^Yjegb�aZP�o~V@[UVXY\o\ojP�h�ex�yPcbZbnP"aZPRQ)SxVXojeg[^[NPRQ)WDego~VXY\]NPRQ)Y\bna>sZYjQUVXbd[
sZbnP�a>Y\hiY\bdsZ[^Yjegb a>s2�qVgSc[NPcsZ] � % �� � % � Pc[�aZegbnS�aZP�o~V�aZ`c]^Y\lyP�aZPioqpzeg{Zo\Yj|dsZY\[N`u�­O7V�]N`c[^]NeyVgSc[^Yjegb$PRQ^[HVXojeg]NQbn`ctdVX[^Y\lyPu�g��Pco\ojP ��ScY>aZPcl	YjPcbd[ WMeuQ^Y\[^Y\lyP�Q^Yyoqpzeg{Zo\Yj|msZY\[N`�h�e��yPcbZbnP¢a>Y\hiY\bdsnPu�X¼7egsZ[NP���egYjQx��ojPRQ­[^]N�RQ7��VXY\{ZojPRQ7lgVXojPcsZ]NQ
aZPJo~V�aZ`c]^Y\lyP
eg{Z[NPcbmsnPRQFWMPc]^h�Pc[^[NPcbm[4aZPJbn`ctuo\Y\tyPc]4SRPc[^[NPJQUPRSRegbnaZPH]N`c[^]NeyVgSc[^Yjegb'Pc[faZPHtdVX]NaZPc]4a>sZ]UVXbd[FsZbnP
WM`c]^Yje	aZPftuo~VgScY~VXY\]NPu�nsZbnP4lgVXojPcsZ]}SRegbnQN[UVXbd[NP4aZP � % �� � % �u�¬ OKP_SxVXojScsZo aZP � % �� Pc[�aZP}o~V�SRegbd[^]^Y\{ZsZ[^Yjegb , � `c[UVXbm[�P�§�PRSc[^sn`@WBVX]�]UVXWZWDeg]^[¢VXs�h�£ch�P@Sc�>ScojP}aZP}]N`���`c]NPcbnSRPu�ojP¢WZ]Nema>sZY\[�aZP"SRPRQ�aZPcs>�
[NPc]^h�PRQ�]NPcWZ]N`RQNPcbm[NP}VXY\bnQ^Yno~V_luVX]^Y~VX[^Yjegb�h�V��>Y\h�VXojP"aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[�WZo~VXbn`c[UVXY\]NP
PcbZtyPcbna>]N`RP
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! ����� � � ��� ��� ��
�� � ��� ���"����� �	�8��� � �
���#� �������	��
�� �)� ��� ���	����� ���	
���� � ��������������� ���$� ��
�� 
��	�	��
�� ����� � ��� 
�
 � � ��� � � � ��� �+� ��� ���8�%� 
��	��	
��� � ���&�0	��1��
<���'� �1�������(� �%� � ���?�)� 
�� � ������� ��	��

¬ OKPRQi��]N`R|msnPcbnSRPRQiWZ]^Y\bnScY\WBVXojPRQ�aZP�oqpzeg{Zo\Yj|dsZY\[N`¨`c[UVXbd[�WZ]Ne	SNTnPRQ���ojPRQi]NPc[UVX]NaZQ�Sco\Y\h�VX[^Yj|msnPRQ  �� Pc[�lmYjQN|msnPcs>� � e! � ,¢QNPc]Negbm[fVXsnQNQNYK[^]N�RQ"WZ]Ne	SNTnPRQx�Qu o7Pcb:]N`RQ^sZo\[NPH|dsnP�SNTBVg|msnP�[NPc]^h�PHaZP4o~ViQNeghih�P�´�»>� ¥nµ�¸}VXWZWDeg]^[NP4sZbnP
SRegbd[^]^Y\{ZsZ[^Yjegb ��� �"*���� �	� ��� ���
oqp�VXhiWZo\Y\[^snaZP4[Neg[UVXojP4aZP4o~V
aZ`c]^Y\lyP4QN`RScsZo~VXY\]NPu�

¬ u�onPRQN[�Y\hiWMeg]^[UVXbm[�aZP�lyegY\]�|msnP�o~VfaZ`c]^Y\lyP@eg{Z[NPcbdsnP}PRQN[�Y\bnaZ`cWMPcbnanVXbm[NP@aZP¢o~VFSxVXWBVgScY\[N`@P��ZVgSc[NP}a�p sZb�h�emaZ�cojP
Sco\Y\h�VX[^Yj|dsnP���aZ`RSc]^Y\]NP�ojPRQ�Sc�>ScojPRQ4tuo~VgScY~VXY\]NPRQJ]N`RPcojQ4h�VXYjQHsZbZYj|dsnPch�Pcbm[Ja>s'aZ`cWZTBVgQUVXtyP�Pc[Ha>s.lyego\sZh�P�aZP
tuo~VgSRP@|msKp Y\oM[^]UVXbnQ^WMeg]^[NP_anVXbnQ�o~VF{BVXbnaZPfaZP"oqpzeg{Zo\Yj|msZY\[N`u�n��PRScYDV4sZbnP}Y\bnScYjaZPcbnSRP_bneg[UVX{ZojP_Q^sZ]�ojP_SNTnegYw��a�p sZb
h�emaZ�cojP�aZPf]N`cWMegbnQNP4tuo~VgScY~VXY\]NPHVXs>��lgVX]^Y~VX[^YjegbnQ@a�p Y\bnQNego~VX[^Yjegb�WDegsZ]"ojPRQ�Y\bd[N`ctu]UVX[^YjegbnQ@bdsZh�`c]^Yj|msnPRQx�

¬ ¤}bnP@luVX]^Y~VX[^Yjegb�aZP_oqpzeg{Zo\Yj|msZY\[N`_h�ex�yPcbZbnPFPcbd[^]UV��jbnPfsZbnP@luVX]^Y~VX[^Yjegb�aZP@o~VJa>Y\]NPRSc[^Yjegb�a>s�h�egh�Pcbm[�ScY\bn`c[^Yj|dsnPWZo~VXbn`c[UVXY\]NPu� O­Vi��]^YjSc[^Yjegb¨Sco\Y\h�VX[^Yj|msnPH`c[UVXbm[_PcbZtyPcbna>]N`RPHWBVX]}ojPRQ@WDPc]^[^sZ]^{BVX[^YjegbnQ}WZo~VXbn`c[UVXY\]NPRQx�Moqp Y\bmlgVX]^Y~VXbnSRP
a>s:h�egh�Pcbm[fScY\bn`c[^Yj|msnPHtuojeg{BVXo)a>s2³m�	QN[N�ch�P�QNego~VXY\]NPJSRegbna>sZY\[f��sZbnP4]NPRa>YjQN[^]^Y\{ZsZ[^Yjegb®aZPRQ@h�egh�Pcbd[NQFScY\bn` �
[^Yj|dsnPRQ}eg]^{ZY\[UVXs>��aZPRQ_VXsZ[^]NPRQ�WZo~VXbn�c[NPRQH´�|msZY7PRQ^[�bBVX[^sZ]NPco\ojPch�Pcbm[@[^]N�RQ���VXY\{ZojP�¸��
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¦fPRQ�Y\bd[N`ctu]UVX[^YjegbnQ¨bdsZh�`c]^Yj|msnPRQ¨aZP®o~V${DegsnScojP;aZP®]N`c[^]NeyVgSc[^Yjegb9bn`RSRPRQNQ^Y\[NPcbd[:sZb�h�emaZ�cojP;a�pz`clyego\sZ[^Yjegb a>s

lyego\sZh�P4tuo~VgScY~VXY\]NP�SRegsZWZoj`HVXs>��luVX]^Y~VX[^YjegbnQ}a�p Y\bnQUego~VX[^Yjegb$´�Pc[}aZegbnS4a�pzeg{Zo\Yj|msZY\[N`�¸��M��Pco\ojPRQ ��ScY7QNPc]Negbd[_P�§DPRSc[^sn`RPRQ@Pcb
WBVX]^[^YjP�VxlyPRS�ojP�h�e	aZ�cojP�a�p
u h�{Z]^YjP�Pc[�u�hH{Z]^YjP�aZ`RSc]^Y\[ianVXbnQHojP�SUTBVXWZY\[^]NP2µ�Pc[JoqpzPcbnQNPch�{ZojP�aZP�SRPRQH]N`RQ^sZo\[UVX[NQ
PRQ^[
WZ]N`RQNPcbd[N`HanVXbnQ�o~ViaZPc]^bZYj�c]NP4QNPRSc[^Yjegb¨aZP4SRPFSNTBVXWZY\[^]NPu�

7­egsZ]
�qVgScY\o\Y\[NPc]iojPRQ
SReghiWBVX]UVXYjQNegbnQx�)o~V¨aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�[^Tn`Reg]^Yj|dsnP�{BVgQU`RP�QNsZ]HoqpzP��>WZ]NPRQNQ^Yjegb+´�»>� ¥nµ�¸HPRQ^[
YjScY
SxVXojScsZoj`RP�WDegsZ]FojP
h�£ch�Pih�emaZ�cojPu��Pcb2Y\bnSReg]^WDeg]UVXbd[HojPRQ4SRegbd[^]^Y\{ZsZ[^YjegbnQ , � aZPRQ4ScY\bn|:WD`c]^Yje	aZPRQ4aZeghiY\bBVXbd[NPRQJaZPoqpzeg{Zo\Yj|dsZY\[N`u� ��PRQ�SRegbm[^]^Y\{ZsZ[^YjegbnQ_VXY\bnQNYD|msnP_ojPRQ"VXhiWZo\Y\[^snaZPRQ � � aZPRQ���]N`R|dsnPcbnSRPRQ"aZP_oqpzeg{Zo\Yj|msZY\[N`4egbd["`c[N`FPRQN[^Y\h�`RPRQQ^sZ]FojPRQ4ScY\bn|¨WZ]NemSUTBVXY\bnQ4hiY\o\o\YjegbnQ�a�p�VXbZbn`RPRQH��WBVX]^[^Y\]�aZPRQF[UVX{ZojPxVXs>� µu�'$�Pc[�µu��¹>�[A�b2WZ]NPcbBVXbm[�ojPiaZPc]^bZYjPc]�Sc�>ScojP
tuo~VgScY~VXY\]NP�SReghih�P�Sc�>ScojP�aZP�]N`���`c]NPcbnSRPu�7o~V¨SRegbd[^]^Y\{ZsZ[^Yjegb , � a>s$Sc�>ScojP�aZP�¥nµ�ºuºuº¨VXbnQJPRQ^[
aZP�¥nµu��»�� Q^sZ]
SRPc[
Y\bd[NPc]^luVXo\ojPu�

��eghih�P_Y\bna>Yj|dsn`fanVXbnQ�ojP@SUTBVXWZY\[^]NP
µu�mSRPc[^[NP_luVXojPcsZ]�Q^sZ]NPRQN[^Y\h�P}bneg[UVX{ZojPch�Pcbm[�o~V�SRegbm[^]^Y\{ZsZ[^Yjegb�WZo\snQ�]N`xVXo\YjQN[NP
aZP@¹�$���P��>[^]UVXY\[NP}aZPRQ�PcbZ]NPctuYjQ^[^]NPch�Pcbd[NQ�YjQNeg[NegWZYj|msnPRQ�Pcb�������° h�VXYjQ�VF`c[N`@SRegbnQNPc]^ly`RP"YjScYnWDegsZ]�h�V��>Y\hiYjQNPc]�o~V�aZ` �
]^Y\lyP"WDeg[NPcbd[^YjPco\ojP_aZP�oqpzeg{Zo\Yj|dsZY\[N`@Pc[�WDPc]^h�Pc[^[^]NPu�danVXbnQ�sZb�WZ]NPchiYjPc]�[NPchiWnQx�yo~VFSReghiWBVX]UVXYjQNegb�VRlyPRS"ojPRQ�Q^Y\h�sZo~VX[^YjegbnQ
bdsZh�`c]^Yj|msnPRQx�

A�b�egsZ[^]NPu�dojP@]NPc[UVX]Na�tuo~VgScY~VXY\]NP� ��� ´�VXWZWMPcoj`� � WBVX]�o~V�Q^sZY\[NP�¸�V4`c[N`@o~VXYjQNQN`}SReghih�P@sZb�WBVX]UVXh��c[^]NP_o\Y\{Z]NPu�	¦FVXbnQSRP@SxVgQx�dWMegsZ]�ojPRQ¢VXsZ[^]NPRQ�Sc�>ScojPRQ¢aZP"oqpzeg{Zo\Yj|msZY\[N`u�mojP}]NPc[UVX]Na�[NPchiWDeg]NPco�� � .  �� �# � V�VXojeg]NQ¢`c[N`_Q^sZWZWMeuQU`}SRegbnQ^[UVXbm[x���Pc[^[NP�WZ]NegWZ]^Yj`c[N`:PRQ^[�VgQUQNP=C�{ZYjPcb ly`c]^YwvB`RP�anVXbnQiojPRQ�[UVX{ZojPxVXs>�+µu�'$®Pc[:µu��¹>��¦FVXbnQ�SRP�SxVgQx�)ojP�]NPc[UVX]Na tuo~VgScY~VXY\]NP
aZPRQ4VXsZ[^]NPRQ_� ]N`R|msnPcbnSRPRQFPRQ^[FaZegbZbn`
WBVX]  �� .  � � � .  ��� 5  � �# � .  � 5  � �# � �K��Pco~V�Y\bna>sZY\[4aZPRQ_lgVX]^Y~VX[^YjegbnQbn`ctuo\Y\tyPxVX{ZojPRQFWBVX]F]UVXWZWMeg]^[4VXs>�:luVXojPcsZ]NQf[^Tn`Reg]^Yj|msnPRQFa>skh�e	aZ�cojPu��SxVX]fojPRQ@� ]N`R|msnPcbnSRPRQFaZPJoqpzeg{Zo\Yj|dsZY\[N`iQNegbm[f[^]N�RQ
WZ]NemSUTnPRQx�d³	PcsZoZojP¢Sc�	ScojP¢aZP4�§$u»4·gºuºfVXbnQ�PRQ^[)oj`cty�c]NPch�Pcbd[�V�§�PRSc[N`u�uO7VfaZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|msZY\[N`�PRQ^[)[^]UVgSR`RP
Q^sZ]¢o~V4vntusZ]NP4»>�'$HWDegsZ]�a>Yw§D`c]NPcbm[NPRQ�lgVXojPcsZ]NQ�SxVX]UVgSc[N`c]^YjQN[^Yj|dsnPRQ"a>s�]UVXWZWDeg]^[ � % �� � % �u�>O�p�V�© snQ^[NPch�Pcbm["YjQNeuQ^[UVX[^Yj|msnPPRQ^[���egsZ]^bZY�WBVX]"ojPfh�emaZ�cojP4lmYjQNSRe���`co~VgQN[^Yj|dsnP4¡ aZ`RSc]^Y\[}anVXbnQ}ojPFSNTBVXWZY\[^]NPJ¹>�

7­egsZ]�o~VfWZo\sZWBVX]^[�aZPRQ�]NPc[UVX]NaZQx�yPc[�Pcb�WBVX]^[^YjScsZo\YjPc]�SRPcs>��PRQ^[^Y\h�`RQ�WDegsZ]�ojPRQ�tuo~VgScY~VX[^YjegbnQ�]N`RSRPcbd[NPRQ�a>s 7�o\Yje	SR�cbnP �
7�oj`cYjQ^[Ne	SR�cbnPu�>o~VHaZ`c]^Y\lyPFeg{Z[NPcbmsnP4PRQ^[�WMeuQNY\[^Y\lyP_Pc[�QNPcsZojPch�Pcbm["WDegsZ]¢aZPRQ¢aZ`cWZTBVgQUVXtyPRQ  � ! ��� % ´F� $
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Fºuºuº4VXbnQ ¸��go~V4aZ`c]^Y\lyP"aZPclmYjPcbm[�bn`ctdVX[^Y\lyPu�8u onPcb�]N`RQ^sZo\[NP}|dsnP¢o~VfQNPcsZojP"WMeuQNQNY\{ZY\o\Y\[N`¢]N`xVXo\YjQ^[NP"a�p�VRlyegY\]
sZbnP�aZ`c]^Y\lyP�bn`ctdVX[^Y\lyP�PRQ^[
a�p�VRlyegY\]  � ! ��� % h�VXYjQHo~V¨aZ`c]^Y\lyP�PRQ^[
Q^Y\tubZYwvBSxVX[^Y\lyP�sZbZYj|dsnPch�Pcbm[iWMegsZ]  � � ��� % �
7­egsZ]fojPJaZPc]^bZYjPc]_Sc�>ScojP�tuo~VgScY~VXY\]NPu�MsZ[^Y\o\YjQN`JSReghih�PJSc�	ScojPJaZP�]N`���`c]NPcbnSRP
VRlyPRS � % �� � % � 7�º>�'$�� Pc[@ojPHaZ`cWZTBVgQ VXtyP
SRegsZ]UVXbd[  � . ��H % �7o~V�aZ`c]^Y\lyP�VX[^[NPcbna>snP�PRQ^[Ja�pzPcbdl	Y\]Negb,H�� Hfi*��! % �X�kV>� �­lyPRS�ojP�h�e	aZ�cojP�bneghiY\bBVXo�a�p
u h�{Z]^YjP�Pc[
u�hH{Z]^YjPu�ZojPfaZ`cWZTBVgQUVXtyPFh�ex�yPcb¨PRQ^[�aZPN��E �X%i´F� ½ ¥dºuºiVXbnQ ¸��ZSRPf|dsZYKaZegbZbnPfsZbnPFaZ`c]^Y\lyPfoj`cty�c]NPch�Pcbm[}Y\b>��`c]^YjPcsZ]NP
aZP'H�� Hfi G�� % �X�kV>�K��PH[UVXs>�¨[NeghH{MPi�SH�� Hfi �nJ % �X�®V�WDegsZ]� � . E H % ´F� ½ ºuºuº�VXbnQ ¸"Pc[FQNPcsZojPch�Pcbm[yH�� HLH+#8E % �X�®V
WMegsZ]  � . ��H % �MY\o\o\snQ^[^]UVXbm[�|msnPJanVXbnQfo~VSCxegbnPiaZPRQfaZ`cWZTBVgQUVXtyPRQFtuo~VgScY~VXY\]NPRQ�SRegsZ]UVXbd[NQx��o~V�aZ`c]^Y\lyPiaZPJoqpzeg{Zo\Yj|msZY\[N`
PRQ^["[^]N�RQ"QNPcbnQNY\{ZojPu�

u�o PRQ^[�Y\hiWDeg]^[UVXbd[¢aZP�bneg[NPc]�|msnP��¯·V$�� aZP"oqp�VXhiWZo\Y\[^snaZP@[Neg[UVXojP}aZP�o~VFaZ`c]^Y\lyP}WZ]Nexl	YjPcbZbnPcbd[�a>s�Sc�>ScojP�h�V�©^PcsZ]
aZPi¥nµ�ºuºuº�VXbnQHPc[�Pcbdl	Y\]Negb&µ*$�� WMegsZ]4ojP�Sc�	ScojP�QNPRSRegbnanVXY\]NP�aZPS� »u¶ 
uºuº:VXbnQx� �7lyPRSisZbnP�lgVX]^Y~VX[^Yjegb']NPco~VX[^Y\lyP
[^]N�RQ"Y\hiWDeg]^[UVXbd[NPJaZPH¹�� aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbd[x� o~V
luVXojPcsZ]}h�V��>Y\h�VXojP�aZPFo~V�aZ`c]^Y\lyP�PRQ^[}eg{Z[NPcbmsnP�WDegsZ]  � 7 i*!�! %
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aZ`c]^Y\lyPFQN`RScsZo~VXY\]NPFPRQ^[¢WZ]NegWDeg]^[^YjegbZbnPco\ojPHVXs�lyego\sZh�PFaZPftuo~VgSRPf[^]UVXbnQ^WDeg]^[N`_WBVX]"SNTBVg|msnPfWM`c]^Yje	aZPFaZP_oqpzeg{Zo\Y��
|dsZY\[N`u��O�pz`RSxVX]^[�eg{Z[NPcbms Pcbd[^]NP�o~VkSRegbd[^]^Y\{ZsZ[^Yjegb , � YjQUQ^snP�a>s$h�e	aZ�cojP�tuo~VgScY~VXY\]NP�Pc[iaZPRQiaZegbZbn`RPRQiYjQNeg[NegWZYj|msnPRQWMPc]^h�Pc[�a�p�V ��bnPc]HoqpzPRQ^[^Y\h�VX[^Yjegb'aZP�o~V�aZ`c]^Y\lyP�QN`RScsZo~VXY\]NPu� �}Y\bnQ^Yq�DWDegsZ]4sZb.aZ`cWZTBVgQ VXtyPituo~VgScY~VXY\]NP�SRegsZ]UVXbm[  � aZP
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Déphasage glaciaire aux variations d’obliquité (degrés)
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2k�{<O>}9�J�L;J�9OIN@OLNC'>TINCQP�R=<H>	B6<~ZQJ�LN@OU�7SG=>A<~_SZQJK9OCrJ�CMLN<F>A7SG�I}<H>TINC'EF@H<O>}U�7SR6L}Z'<H>#9HC'GVP`UDLN<HEFC'qOLN<H>
^0LN@�P�R=<OG=9H<H>}BD<\Z�W 7SmDZ'CrP�RDC'IN@l�lUVJ�LAINCML�BDR¼EF7*BDqHZ'<FBzW ´�E\m6LNC'<~<OI}´�E\m6LNC'<~<OI}U�7SRDL#BD<H>#nKJKZ'<HR6LN>��	��
N
� � N BD< ¤ a �S�lo ¤ a �
�§<OI�¸K��a{�¨J	H7SGD<©>A7SE~mDLN<©9H7�LALN<H>AU�7SG=B JKR6t¼nSJ�Z'<HRDLN>�BD<O>}LN<OI;J�L;B6>�<O>TINCQEF@O<H> � a ]�H I���� H I ¡ U�7KRDL	Z'<H>	_SZQJK9OCrJ�INC'7SG=>\BDR�jkZ'C'7�9HqHGD<O�2jkZ'@HC'>TIN7�9HqHGD<
� n
7SCML49;:VJKUDCMIALN<©� ¡ a=�¨J\9H7KG�IALNCQmDRDINC'7SG±BDR�9O²69HZ'<#UDLNC'G=9HC'U=JKZ{BD<#Z�W 7Sm=Z'CQP�R=CMIN@#<H>TI[C'9HC{BD<#¹D�Ka � ��a

��Hz%g��o~V"luVX]^Y~VX[^Yjegb
QN`RScsZo~VXY\]NP�PRQN[^Y\h�`RP�WZ]N`RSR`RaZPchih�Pcbm[��iH�� Hfi*��!�%��X�®V�WDegsZ]7sZbnP�SRegbd[^]^Y\{ZsZ[^Yjegb , � aZP�¥nµu��»��+WMPcsZ[£c[^]NP}]N`Ra>sZY\[NP��}a�p sZb��qVgSc[NPcsZ]��¯¹�$y��¥nµu��»>�mSRP@|dsZYB��egsZ]^bZY\[�sZbnP}aZ`c]^Y\lyP_QN`RScsZo~VXY\]NP}aZP@QNPcsZojPch�Pcbd[ 7 H�� Hfi
i % �X�®V>�	³mY
oqpzegb¨SRegbnQ^YjaZ�c]NP�sZbZYj|msnPch�Pcbd[@o~V�SRegbm[^]^Y\{ZsZ[^Yjegbka>snPJVXs:Sc�	ScojP�h�V�© eg]^Y\[UVXY\]NPHaZP4¥nµ�ºuºuº�VXbnQx�no~ViaZ`c]^Y\lyP�bKpzPRQ^["WZo\snQ
|msnPFaZPf� H�� HLHz��! % �X�kV�´�QUegY\["Pcbdl	Y\]Negb:ojPRQ}»y��¥�aZPfo~VilgVXojPcsZ]�[Neg[UVXojP�¸��

u�on`c[UVXY\[�ty`cbn`c]UVXojPch�Pcbm[�SRegbnQ^YjaZ`c]N`@|dsnP¢oqpzP�§�Pc[�aZP�o~V@��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnP"`c[UVXY\[�WZ]NegWDeg]^[^YjegbZbnPco\ojP}sZbZYj|msnPch�Pcbd[
�4o~V4luVX]^Y~VX[^Yjegb�]NPco~VX[^Y\lyP � % �� � % � |msZYDPRQ^[�WZ]NegWDeg]^[^YjegbZbnPcoKVXs�lyego\sZh�P_aZP}tuo~VgSRP'<FaL<F>�?&:�`RSNTBVXbZty`fa>sZ]UVXbd[¢sZb�Sc�	ScojP
tuo~VgScY~VXY\]NPu�gY\hiWZo\Yj|msBVXbd[�oqp YjaZ`RP�|dsnP�o~V_aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|dsZY\[N`�`c[UVXY\[�VXY\bnQNY	WZ]NegWDeg]^[^YjegbZbnPco\ojP}�_oqp�VXhiWZo\Y\[^snaZP
aZPRQ�Sc�	ScojPRQ)tuo~VgScY~VXY\]NPRQx�dO7VfWZ]^YjQNP�Pcb�SReghiWZ[NP"aZP¢o~VfSRegbm[^]^Y\{ZsZ[^Yjegb�aZPRQ�Sc�	ScojPRQ�aZP¢oqpzeg{Zo\Yj|msZY\[N`"anVXbnQ�oqpzP��>WZ]NPRQNQ^Yjegb�aZP
o~V�aZ`c]^Y\lyPHQU`RScsZo~VXY\]NP�Y\bna>Yj|msnP�|msnP�SRP�bKpzPRQ^[@WZ]Neg{BVX{ZojPch�Pcbm[fWBVgQ}ojPHSxVgQx�(A�b®P�§�Pc[x�nWDegsZ]}sZbnPHtuo~VgScY~VX[^YjegbkaZegbZbn`RP
´ � % �� � % �HvZ�>`�¸}WZo\snQ^YjPcsZ]NQ_�qVgSc[NPcsZ]NQfWDPcsZlyPcbd[�V�§�PRSc[NPc]4Q^Y\tubZYwvBSxVX[^Y\lyPch�Pcbd[Ho~V���]UVgSc[^Yjegb , � a>s2lyego\sZh�P
[Neg[UVXo)aZPtuo~VgSRP4[^]UVXbnQ^WMeg]^[N`4WBVX]�oqpzeg{Zo\Yj|dsZY\[N`�«

¬ ��eghih�P�WZ]NegWMeuQU`�VXs�SNTBVXWZY\[^]NP.µu�­sZbnP�P��>[NPcbnQ^Yjegb a>s�lyego\sZh�P�aZP�tuo~VgSRP�VXsZtuh�Pcbm[NP�WZ]Neg{BVX{ZojPch�Pcbd[�ojPRQbnegb��qo\Y\bn`xVX]^Y\[N`RQ�aZPJo~V�]N`cWMegbnQUPHtuo~VgScY~VXY\]NP�VXs>�klgVX]^Y~VX[^YjegbnQFaZPJoqp Y\bnQNego~VX[^Yjegb2Y\bnScYjaZPcbm[NPu�­��Pco~V�WZ]Nexlye	|dsnP
sZb
[^]UVXbnQ ��Pc]^[FWZo\snQFY\hiWMeg]^[UVXbm[�aZP
o~V�luVX]^Y~VX{ZY\o\Y\[N`ituo~VgScY~VXY\]NPilyPc]NQFojPRQFojegbZtusnPRQ4WM`c]^Yje	a>YjScY\[N`RQ4aZP
oqpzP��ZSRPcbd[^]^YjScY\[N`
Pc[}a>Y\hiY\bdsnPHSReg]^]N`co~VX[^Y\lyPch�Pcbd[_o~V
SRegbd[^]^Y\{ZsZ[^Yjegb®aZPFoqpzeg{Zo\Yj|msZY\[N`��Joqp�VXhiWZo\Y\[^snaZPHaZPRQ}Sc�	ScojPRQ�tuo~VgScY~VXY\]NPRQ��

¬ O�pzPRQ^[^Y\h�VX[^Yjegb:aZPRQ�SRegbm[^]^Y\{ZsZ[^YjegbnQ , � a>s�h�emaZ�cojPfbneghiY\bBVXoKa�p
u h�{Z]^YjP4Pc[�u h�{Z]^YjPFPRQ^[¢{BVgQN`RPFQNsZ]�sZbnP_Y\bnQNe��
o~VX[^Yjegb2aZP���eg]�BxVXtyP
Pcb2`c[N`J���LG % ² SReg]^]NPRQ^WDegbnanVXbd[�VXWZWZ]Nex�	Y\h�VX[^Y\lyPch�Pcbm[
��o~V�o~VX[^Y\[^snaZP
a�pzP��	[NPcbnQ^Yjegb2aZPRQ
SxVXojeg[^[NPRQfa>s��@sBVX[NPc]^bBVXY\]NPu�7³msZY\luVXbd[_oqp YjaZ`RPHaZPH�:Y\o~VXbZ�ye�lmY\[NSUTK�DsZbnP�P��>[NPcbnQ^Yjegbka>sklyego\sZh�PHtuo~VgScY~VXY\]NP�lyPc]NQ
aZPRQ}o~VX[^Y\[^snaZPRQfY\b>��`c]^YjPcsZ]NPRQ_WMegsZ]^]UVXY\[fSNTBVXbZtyPc]fo~V�o~VX[^Y\[^snaZP
aZP4oqp Y\bnQNego~VX[^Yjegb2Sc]^Y\[^Yj|msnPu� O7V�SRegbd[^]^Y\{ZsZ[^Yjegb;aZP
oqpzeg{Zo\Yj|dsZY\[N`�VXs2��eg]�BxVXtyP�aZP
oqp Y\bnQNego~VX[^Yjegb'a>Y\hiY\bmsBVXbd[H��eg]^[NPch�Pcbm[
VxlyPRSio~V�o~VX[^Y\[^snaZPu�7Y\o�Pcb;]N`RQ^sZo\[NPc]UVXY\[�sZbnP
SNTmsZ[NP4Y\hiWDeg]^[UVXbd[NP�aZP4o~V
SRegbd[^]^Y\{ZsZ[^Yjegb®aZPfoqpzeg{Zo\Yj|dsZY\[N`J�Jo~V
lgVX]^Y~VX{ZY\o\Y\[N`4tuo~VgScY~VXY\]NPu�

� °�<OIAIN<#J�U=U6LN7�t6C'ElJ�INC'7KG�9O7SG=>ACQB6qOLN<#JK>A>A< 	}L;JKC'>A7SGDGVJKmDZ'<HEF<HG�I4P�R=<[Z'<H>Y9H7SG�IALNC'm=R6INC'7SG=>�BD<H>4J�RDIALN<H>�^rLN@�P�R=<HGD9H<H>4B6<8Z�W 7SmDZQCQP�R=CMIN@	BDJKG=>
ZQ<O>?B67SG=GD@H<H>[C'>A7KIN7SUDCQP*RD<H>[>A7SG�I}J�R=>A>AC,C'G6^.@OLNC'<HR6LN<H>?�F9H<OZQZ'<H>?BDR±EF7*B6qHZ'<	BXW ´�E~mDLNC'<}<OI8´�E~mDLNC'<#BzW RDG]^�J�9OIN<HR6L}>AC'EFC'ZrJ�CMLN<~�F9H<OZQRDC¨<H>TINC'EF@
U�7SRDL�Z'<49O²69HZ'<8U6LNCQGD9HC'UVJ�Zsa��kG©LN@O>AR=EF@SoKIN7SRDIN<O>�Z'<H>�9H7SG�IALNC'm=R6INCQ7KG=>�BDR©EF7*B6qHZ'<4_SZQJK9HCQJ�C'LN<?>A7SG�I�>AR6LN<H>TINC'EF@H<H>�J�n
<H9[JKUDUDLN7�t6CQElJ�INC'n
<HEF<HG�I
ZQ<#E � EF<8^�J�9OIN<HR6L?B6<}UDLN7KU�7KLAINC'7SGDGVJ�ZQCMIN@Sa
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¤@bnP�SRegbnSco\snQ^YjegbkY\hiWDeg]^[UVXbd[NPJPRQ^[@|msnP�anVXbnQ@ojP�SxVgQ_P��	[^]N£ch�PJaZP4tuo~VgScY~VX[^YjegbnQ_sZbZYj|msnPch�Pcbd[f[^]NegWZYjSxVXojPRQfegs
`R|msBVX[Neg]^Y~VXojPRQx�DoqpzP�§�Pc[faZPJo~V���]^YjSc[^Yjegb®Sco\Y\h�VX[^Yj|msnPiPRQ^[fWZ]Neg{BVX{ZojPch�Pcbd[Hbn`ctuo\Y\tyPxVX{ZojPu� u�o�VXWZWBVX]UV��j[�VXY\bnQ^Y�|msnP
ojP�QNSR`cbBVX]^Yje®aZP�TBVXsZ[NP�eg{Zo\Yj|msZY\[N`�aZP�M
�
A O&Y\o\o\Y~VXh�Q�´ µx¶u¶u»y¸H|msZY¢WZ]N`clyegY\[JsZbZYj|msnPch�Pcbd[�aZPRQ
tuo~VgScY~VX[^YjegbnQ
anVXbnQfojPRQf{BVgQNQUPRQfo~VX[^Y\[^snaZPRQ�PRQ^[FPcb2SRegbd[^]UVga>YjSc[^Yjegb VRlyPRS
sZb;P�§�Pc[FQ^Y\tubZYwvBSxVX[^Yw�¢aZP
o~V���]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|msnPu�
³	PcsZojPRQ�ojPRQ�tuo~VgScY~VX[^YjegbnQ�aZPRQ�TBVXsZ[NPRQ�o~VX[^Y\[^snaZPRQ��dQNPcbnQ^Y\{ZojP_VXsi��eg]�BxVXtyP"aZP"oqpzeg{Zo\Yj|msZY\[N`"WDPcsZlyPcbd[7© egsnPc]�sZb�]�
gojP
bnegb��qbn`ctuo\Y\tyPxVX{ZojPHanVXbnQ"ojPfWZTn`cbnegh��cbnP�aZPF� ]^YjSc[^Yjegb:Sco\Y\h�VX[^Yj|msnPu�

��PRQ"aZPcs>��WZ]NegWZ]^Yj`c[N`RQ}QNPc]Negbm["Y\o\o\snQ^[^]N`RPRQ�bmsZh�`c]^Yj|dsnPch�Pcbm[_anVXbnQ}o~V
aZPc]^bZYj�c]NP4QNPRSc[^YjegbK��A�o\ojPRQ}Y\bna>Yj|dsnPcbm[}SRegbg©^egY\b��
[NPch�Pcbd[�|msnP�ojP�lyego\sZh�P�aZP�tuo~VgSRP�[^]UVXbnQ^WDeg]^[N`�WBVX]Joqpzeg{Zo\Yj|msZY\[N`�PRQN[HWZ]Neg{BVX{ZojPch�Pcbm[isZbnP�|msBVXbd[^Y\[N`�{Deg]^bn`RPu�­O­V
ly`c]^YwvBSxVX[^Yjegb;aZPHSRPc[^[NPJWZ]NegWZ]^Yj`c[N`u����[^]UVxlyPc]NQfo~V�|msBVgQ^Y��qo\Y\bn`xVX]^Y\[N`
aZPHo~V�]N`cWDegbnQNPHtuo~VgScY~VXY\]NPJanVXbnQfSRPc[^[NPJ{BVXbnaZP
aZP
� ]N`R|msnPcbnSRP4a>sZ]UVXbd[@ojPRQ�tuo~VgScY~VX[^YjegbnQ_a>s 7�oj`cYjQ^[Ne	SR�cbnP4Pcb:PRQ^[�sZbnPFY\o\o\snQN[^]UVX[^Yjegb�WMPc]^[^Y\bnPcbm[NPu�
�)��� � ��� �+� ��� � � 
 � ����
/�	� ��	?� �
������������� � � �A	��1��� ���

O�p Y\b>rnsnPcbnSRPkaZP�o~VklmYjQNSReuQNY\[N`�a>s h�VXbd[NPxVXs&QNsZ]io~Vk� ]^YjSc[^Yjegb Sco\Y\h�VX[^Yj|msnP¨V®`c[N`�Y\bZY\[^Y~VXojPch�Pcbm[�Y\o\o\snQN[^]N`RP�WBVX]
�"sZ{ZY\bnSxVXh ´ µx¶u¶�$y¸�VRlyPRS®ojPkQ^Y\hiWZojP®h�e	aZ�cojP®aZPk¦FVX] 	�Y\bK��O7V$QNPRSc[^Yjegb WZ]N`RSR`RaZPcbm[NP.V'hiYjQ�Pcb�VxlgVXbm[�o~V'[^]N�RQ
tu]UVXbnaZP@QNPcbnQNY\{ZY\o\Y\[N`"aZP"oqp�V�© snQ^[NPch�Pcbd[�YjQNeuQ^[UVX[^Yj|msnP}�fo~V4lmYjQUSReuQ^Y\[N`"a>s�h�VXbm[NPxVXs�Y\b>��`c]^YjPcsZ]�WDegsZ]�aZPRQ�h�e	aZ�cojPRQ�WZo\snQ
]N`xVXo\YjQ^[NPRQ¢Q^[^]UVX[^YwvB`RQx�n��Pc[^[NP@QUPcbnQ^Y\{ZY\o\Y\[N`fQNP"]NPc[^]NegsZlyPfanVXbnQ�o~V�aZ`c]^Y\lyP_QN`RScsZo~VXY\]NPfaZP@oqpzeg{Zo\Yj|dsZY\[N`u��A�b�WBVX]^[^YjScsZo\YjPc]x�>ojP
aZ`cWZTBVgQUVXtyP4l	YjQN|msnPcs>��PRQ^["bBVX[^sZ]NPco\ojPch�Pcbm[@sZbnP_��egbnSc[^Yjegb:Sc]NegYjQNQ VXbd[NP�aZPfo~VilmYjQNSReuQNY\[N`Fa>s�h�VXbd[NPxVXskY\b>��`c]^YjPcsZ]x�

7­egsZ]�`c[^sna>YjPc]�SRPc[^[NP:Y\b>rnsnPcbnSRPu��o~V;aZ`c]^Y\lyPkQN`RScsZo~VXY\]NPkaZP�oqpzeg{Zo\Yj|msZY\[N`k�.`c[N`:]N`Ra>sZY\[NP®VXs [NPc]^h�PkaZeghiY\bBVXbd[
aZP�oqpzeg{Zo\Yj|msZY\[N`�Q^sZY\luVXbd[HoqpzP��	WZ]NPRQNQNYjegb±´�»>� ¥d¹y¸���A�o\ojP�Y\bna>Yj|msnP�|msnPio~V�aZ`c]^Y\lyP�PRQ^[4WZ]NegWDeg]^[^YjegbZbnPco\ojP���o~V���egbnSc[^Yjegb
Vga>Y\h�PcbnQ^YjegbZbn`RP�«

� e  � , . *���� e  � ,}� : e  � ,�*���� e  � �  � ,�/ ´�»>� ¥d»y¸
e10 : e  � ,}PRQ^[_o~Vi]NPco~VX[^Yjegb®tdVXY\b���aZ`cWZTBVgQUVXtyPu�7��Pc[^[NP���egbnSc[^Yjegb®PRQ^[_[^]UVgSR`RPHQNsZ]@o~V P­Y\tusZ]NPi»>� 
�WMegsZ]_ojPHaZ`cWZTBVgQ VXtyP � . E � % a>sih�emaZ�cojP¢bneghiY\bBVXoBa�p
u h�{Z]^YjP@Pc[�u�hH{Z]^YjP"Pc[�WDegsZ]�oqp�VXWZWZ]NeR�>Y\h�VX[^Yjegb : e  � , . i��  � �1#�H % eg{Z[NPcbdsnP_�_o~V
QNPRSc[^Yjegb�WZ]N`RSR`RaZPcbd[NPu�MOKPRQ}lgVXojPcsZ]NQ"SReg]^]NPRQNWMegbnanVXbm[_VXs�h�e	aZ�cojPRQ"l	YjQNSRe���`co~VgQ^[^Yj|msnPRQ � Pc[}¡ QNegbd[@VXsnQUQ^Y�Y\bna>Yj|dsn`RPRQ
h�VXYjQ}egbd[_`c[N`F]NPRSxVXojScsZoj`RPRQ}QN[^]^YjSc[NPch�Pcbd[F�JWBVX]^[^Y\]@aZPRQ"P��>WZ]NPRQNQ^YjegbnQJ´�»>��¹X¥m¸¢Pc[H´�»>��¹y·u¸��BO­V
lmYjQUSReuQ^Y\[N`Fa>s�h�VXbd[NPxVXs
Y\b>��`c]^YjPcsZ]fPRQ^[}Y\bna>Yj|msn`4WDegsZ]@SRPc]^[UVXY\bnQ_aZPRQ_aZ`cWZTBVgQUVXtyPRQ}l	YjQN|msnPcs>�D��A�o\ojPRQ_QNegbd[@YjQNQ^snPRQ}aZPRQ_`c[^snaZPRQ_aZP��¨Y\[^]Nexl	YjSxV
Pc[iPneg]^[NP�´ µx¶u¶�$y¸¢Pc["�¨Y\[^]Nexl	YjSxV :=< >�?�@7´ µx¶u¶y·u¸¢|msZYDegbm[}SxVXojScsZoj`FojPRQ¢WDPc]^[^sZ]^{BVX[^YjegbnQ}aZPfoqp�VXWZo~VX[^YjQNQUPch�Pcbd[}[NPc]^]NPRQN[^]NP
WMegsZ]�sZbnP}TZYjQN[NegY\]NP}tuo~VgScY~VXY\]NPfa>Y\]NPRSc[NPch�Pcbd[�{BVgQU`RP@Q^sZ]�aZPRQ�aZegbZbn`RPRQ¢YjQUeg[NegWZYj|dsnPRQ�Pcb � ����°+Pc[�WDegsZ]�sZb�PcbnQNPchH{ZojP
Y\hiWMeg]^[UVXbm[4aZP�h�e	aZ�cojPRQfQ^[^]UVX[^YwvB`RQx�K��PRQ_WMPc]^[^sZ]^{BVX[^YjegbnQ4VXWZWBVX]UVXYjQNQUPcbd[fY\bnQNPcbnQ^Y\{ZojPRQF��o~V�luVXojPcsZ]FaZP�o~V�lmYjQUSReuQ^Y\[N`
a>sih�VXbd[NPxVXs�Q^sZWD`c]^YjPcsZ]x�gh�VXYjQ)[^]N�RQ�QNPcbnQ^Y\{ZojP��_SRPco\ojP¢a>sih�VXbd[NPxVXsiY\b>��`c]^YjPcsZ]}´�PcbJWBVX]^[^YjScsZo\YjPc]�anVXbnQ)ojPRQ)]N`ctuYjegbnQ)ojPRQ
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a�p Y\bnQUego~VX[^Yjegb�´�egsJa�pzeg{Zo\Yj|dsZY\[N`�¸��Xegb�h�egbm[^]NP�|msKp�VRlyPRS�SRPc]^[UVXY\bnPRQ­WZ]N`RSxVXsZ[^YjegbnQ���Y\odPRQN[7WDeuQNQ^Y\{ZojP�aZP�[NPRQ^[NPc]7oqp Y\b>rnsnPcbnSRP
aZP�o~V���]^YjSc[^Yjegb'Sco\Y\h�VX[^Yj|msnP�VxlyPRS�sZbnP�TZYjQ^[NegY\]NP�tuo~VgScY~VXY\]NP�vZ�Z`RPu� A�b$SRegbd[^]UVXY\tubBVXbd[�SRPc[^[NP�TZYjQ^[NegY\]NP�a>Y\]NPRSc[NPch�Pcbd[
VxlyPRS�ojPRQ_PcbZ]NPctuYjQ^[^]NPch�Pcbm[NQFYjQNeg[NegWZYj|msnPRQ@Pcb ������°J�Megb:WDPcsZ[_h�Pc[^[^]NPHPcb®`clmYjaZPcbnSRPHojPRQ}rnsnSc[^sBVX[^YjegbnQf[NPchiWMeg]NPco\ojPRQ
Pc[�oqpzP�§�Pc[}aZPfo~V
h�e	a>sZo~VX[^Yjegb¨aZPfoqpzeg{Zo\Yj|msZY\[N`4Q^sZ]}o~V
aZ`c]^Y\lyP4QN`RScsZo~VXY\]NP4aZPFoqpzeg{Zo\Yj|msZY\[N`u�

¦@sZ]UVXbm[FojPRQ_tuo~VgScY~VX[^YjegbnQFa>s®²_`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnPu�Do~V���]^YjSc[^Yjegb2Sco\Y\h�VX[^Yj|dsnP
PRQ^[f`c[^sna>Yj`RPiQUVXbnQ@WZ]^Y\lmY\oj`ctuYjPc]FsZbnP
eg{Zo\Yj|msZY\[N`@Y\bZY\[^Y~VXojP@WBVX]^[^YjScsZo\Yj�c]NPu�B°@b�h�egbd[^]NPf|msnP}ojPRQ�tuo~VgScY~VX[^YjegbnQ¢h�V�©^eg]^Y\[UVXY\]NPch�Pcbd[}��{BVgQNQNPRQ�o~VX[^Y\[^snaZPRQ�aZP}oqp Y\b��
[NPc]^luVXo\ojP�³m[^sZ]^[^YjPcb bKpzegbd[�WZ]Neg{BVX{ZojPch�Pcbm[�VXsnScsZbnP�Y\b>rnsnPcbnSRP�Q^sZ]
oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NPu�)[UVXbna>YjQi|dsKp sZbnP�aZ`c]^Y\lyP
h�V��>Y\h�VXojP
VX{nQNego\snPHa�pzPcbmlmY\]Negb�J % PRQN[@PRQ^[^Y\h�`RPJa>sZ]UVXbd[_oqp Y\bd[NPc]^luVXo\ojP���VX]UVXbZtuYjPcbK��°@b¨h�egbd[^]NPiVXojeg]NQx�BbnegbkQNPcsZojP �
h�Pcbm[F|dsnPHojPRQ@aZ`c]^Y\lyPRQFeg{Z[NPcbmsnPRQfbnP�WDPc]^h�Pc[^[NPcbd[FWBVgQ_aZPJQ^sZWZWMeg]^[NPc]fojPJQNSR`cbBVX]^Yje�aZP�TBVXsZ[NP
eg{Zo\Yj|msZY\[N`JaZP;M
�
A"�
O±Y\o\o\Y~VXh�Qx��h�VXYjQ�|dsnPiSRP�QUSR`cbBVX]^Yje�Pcb;WZ]^Y\l	Y\oj`ctuY~VXbd[HaZPRQ4tuo~VgScY~VX[^YjegbnQJ��{BVgQNQUPRQFo~VX[^Y\[^snaZPRQ�PRQ^[4Pcb'SRegbd[^]UVga>YjSc[^Yjegb
VxlyPRSFsZb:P�§�Pc[�Y\hiWMeg]^[UVXbm[@aZPFo~VH��]^YjSc[^Yjegb:Sco\Y\h�VX[^Yj|msnPu�

²@egsnQ}WZ]NegWMeuQNegbnQ}vnbBVXojPch�Pcbd[F|msnP4o~Vi� ]^YjSc[^YjegbkSco\Y\h�VX[^Yj|dsnPHbKp�ViWZ]Neg{BVX{ZojPch�Pcbm[FWBVgQ}WZskSNTBVXbZtyPc]_oqpzeg{Zo\Yj|dsZY\[N`
[NPc]^]NPRQN[^]NPFaZPfWZo\snQ�aZPN��!]� �X%_Q^sZ]�ojPRQ ½ ºuº
aZPc]^bZYjPc]NQ}�kVJaZPfoqp TZYjQ^[NegY\]NPf[NPc]^]NPRQ^[^]NPu�B¤}bnPf`c[^snaZPFaZPfo~V
QNPcbnQ^Y\{ZY\o\Y\[N`
aZPJo~V�� ]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|msnP
Q^sZtuty�c]NP
[NegsZ[NP���egYjQ_|msnPJo~V�WZ]^Y\bnScY\WBVXojP
Y\bnSRPc]^[^Y\[^snaZPianVXbnQfoqpzPRQ^[^Y\h�VX[^Yjegb;aZPJo~V�aZ`c]^Y\lyP
PRQN[�o~VJlgVXojPcsZ]}aZP4o~VJlmYjQNSReuQNY\[N`fh�ex�yPcbZbnP�a>s:h�VXbd[NPxVXs:Y\b>��`c]^YjPcsZ]x�n|msZYKPRQ^[}PcbnSReg]NPFWDPcs�SRegbZbdsnPu�
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BDCFEHGJILKNMPOQESRTIUC
VXWZY\[
]_^`[badcHWZegfihkjT^`[legjTm`a`m`ng^oYphT[rq�]_^`[
egjTstegjkf_mohTm`[lng^u]vW,wxjkf_aohkf_stYyao]ifiz{WZhkf_|~}\^�stYphlmohTmumohk}\nDf_m`^`[leJst}gjP}gY\^

jTmoeJstY\[T^Pao]ifiz{WZhkf_|~}\^N]ifiY\mrWZfijT^
st},w�WZfi�g]_^ozl^oY~hLY\stY�]ifiY\mrWZfijT^bWZ}D���tWZjkfvWZhkf_stY\[Ln���st�g]if_|p}gfihTm�qJa`stzbzl^�]�� fi]i]i}\[ThkjdWZf_^oY~h
]_^��\]ihkjdWZ��^Nng^`[UngstYgY\m`^`[�st}�ng^`[�zlspng�o]_^`[U��]vWtaofvWZfijT^`[�n\WZY\[U]vWP�HWZY\ng^�ng^L]���st�g]if_|~}gfihTm��

�Q^`[
ng^o}D��a`stY\[Tm`|p}\^oY\a`^`[
fizbeSstjkhdWZYphT^`[bng^ua`^ohkhT^�cp�peJsthkc\�`[T^umohdWZf_^oY~hrq�n�� }gY\^�eHWZjkhP]vW�eSs�[T[Tfi�gfi]ifihTm�n���m`aojkfijT^
[Tfizbeg]_^ozl^oY~h�]���mo��st]i}ghkf_stY{nD}b��st]i}gzl^���]vWtaofvWZfijT^�a`stzbzl^�}gY\^�jTmoeSstY\[T^�]_^oYphT^�^oh�a`stY~hkfiYp}\^UnD}l[k�D[khT�ozl^�ao]ifiz{WZhkf_|~}\^
WZ}D�
��WZjkfvWZhkf_stY\[�[Tm`ao}g]vWZfijT^`[�ng^�]�� fiY\[dst]vWZhkf_stY��x^oh�ng^�]���st�g]if_|p}gfihTm���[Tst}\[�]vWFw�stjkzl^Un�� }gY\^�w�stY\aohkf_stYl|~}HWt[TfgeSmojkf_s	nDf_|~}\^
nD}�hT^ozbe\[�a`stY~hT^oYHWZY~h�]_^`[�wxjTm`|~}\^oY\a`^`[�Wt[khkjTstY\stzbf_|p}\^`[�^oh�n���WZ}ghkjT^�eHWZjkhrq�]�� }ghkfi]if_[dWZhkf_stY ng^�ngmoegcHWt[¡WZ��^`[�a`stY\[ThdWZY~hT[
^oYphkjT^¢]_^Xw�stjT£rWZ��^�Wt[khkjTstY\stzbf_|p}\^P^ohU]vW
jTmoeJstY\[T^L��]vWtaofvWZfijT^��S¤�^ohkhT^¢w¥jkf_aohkf_stY�ao]ifiz{WZhkf_|~}\^N[T^ojdWbngm`[Tstjkz{WZf_[XWZegeS^o]_m`^
¦ wxjkf_aohkf_stY,ao]ifiz{WZhkf_|p}\^¢ao]vWt[T[kf_|p}\^¨§d�

����WZzlmo]if_stjdWZhkf_stYujTm`a`^oY~hT^Xng^U]vW¢jTm`[Tst]i}ghkf_stY�ng^`[©^oYgjT^o��f_[khkjT^ozl^oY~hT[�[dm`nDfizl^oY~hdWZfijT^`[�^oh©ng^`[©arWZjTsthkhdWZ��^`[�eSst]vWZfijT^`[
W{eJ^ojkzbf_[F]vW�ngm`a`st}g��^ojkhT^bn�� }gY\^P��WZjkfvWZ�gfi]ifihTm
��]vWtaofvWZfijT^NfizbeJstjkhdWZY~hT^lª�]���m`adc\^o]i]_^bnD}�zbfi]i]_moYHWZfijT^
z{WZjT|p}\m`^PeHWZj�]vW
ngm`adcHWZjk��^�WZ�gjk}geghT^ln�� f_a`^o�J^ojk��[¢z{Wt[d[kf«wx[XegjTs���^oYHWZY~h
ng^`[LegjkfiY\aofieHWZ]_^`[�arWZ]_sthkhT^`[�hT^ojkjT^`[khkjT^`[�^oh¢ngstYph�]���WZzbeg]ifihk}\ng^
eJst}gjkjdWZfih¢¬ohkjT^begjTs	aTc\^bng^
]vW�zlstfihkf_mlng^ba`^o]i]_^bnD}.ng^ojkYgf_^ojNao�	ao]_^
��]vWtaofvWZfijT^,�x^�� ��­�^ofiYgjkf_aTcQq�®r¯�°�°�±Q²�stY\n´³oµF¶t·_¸vq
®r¯�¯�¹��¨��º�¬ozl^:[kfXa`^`[ueSmojkf_s	nDf_aofihTm`[ Y\^:[TstY~hueHWt[ nDfijT^`aohT^ozl^oYph,n���stjkfi��fiY\^�Wt[khkjTstY\stzbf_|p}\^�q�^o]i]_^`[ufi]i]i}\[khkjT^oY~h ]vW
YHWZhk}gjT^lfiY\[khdWZ�g]_^{ng^b]vW jTmoeSstY\[T^
��]vWtaofvWZfijT^�^oh�ao]ifiz{WZhkf_|p}\^{|p}gf�eS^o}gh¢¬ohkjT^l�p}\^la`stzbzl^{}gY�^oY\[T^ozN�g]_^{ng^l[dWZ}ghT[
WZ�gjk}geghT[N^oY~hkjT^�nDf«»JmojT^oYphT[NmohdWZhT[Nn���m`|~}gfi]ifi�gjT^��¼�½W hkjdWZY\[Tfihkf_stY�^oY~hkjT^�a`^`[�mohdWZhT[�eSst}gjkjdWZfihP¬ohkjT^la`stzbz{WZY\ngm`^{eHWZj
]_^bw¥jdWZY\adcgf_[T[T^ozl^oY~hbng^�a`^ojkhdWZfiY\^`[���WZ]_^o}gjT[�aojkfihkf_|p}\^`[N^oY�jT^o]vWZhkf_stY�Wr��^`al]_^lwxstjT£rWZ��^�Wt[khkjTstY\stzbf_|~}\^��¿¾À]�^`[khNWZ]_stjT[
egjTst�HWZ�g]_^�|~}Q� }gY\^�wxstf_[�a`^`[l��WZ]_^o}gjT[bwxjdWZY\aTcgf_^`[rq�]_^uw�stjT£rWZ��^�Wt[khkjTstY\stzbf_|p}\^��¥]�� fiY\[Tst]vWZhkf_stYÁst}y]���st�g]if_|p}gfihTm��lngstfih
adcHWZYg��^ojFng^Xw�Wt£`stY�[Tfi��Ygf«�HarWZhkfi��^¢eJst}gjUjdWZzl^oY\^oj�]_^¢[T�	[khT�ozl^�ao]ifiz{WZhkf_|~}\^Nn\WZY\[�[TstY�mohdWZhFfiYgfihkfvWZ]�qH^oY~hkjdWÃÂ_YHWZYphF}gY
jT^ohdWZjTnu^oh�}gYuc~�D[khTmojTm`[kf_[�^oY~hkjT^�]_^FwxstjT£rWZ��^X^oh�]vW¢jTmoeJstY\[T^���]vWtaofvWZfijT^��\¤�^ohkhT^�fijkjTmo��^ojT[kfi�gfi]ifihTmL^`[kh�^oY�w�WZfihT^FegjTm`[T^oY~hT^
n\WZY\[�ng^UY\stzN�gjT^o}\[T^`[�a`stzbeJs�[dWZY~hT^`[�nD}uao]ifiz{WZh©hT^ojkjT^`[khkjT^�a`stzbzl^F]vW¢aofijTao}g]vWZhkf_stYuhkc\^ojkzls�WZ]ifiY\^Xspa`mrWZYgf_|p}\^P�x^�� �\�
Ä�WZcgzl[khTstjÅwkq¿®r¯�¯�Æ��Lst}�eg]i}\[�[kfizbeg]_^ozl^oY~h¢]vW�jTmohkjTs�Wtaohkf_stY�eSs�[kfihkfi��^
]if_mlª�]���WZ]i�Jm`ngs ng^`[¢arWZ]_sthkhT^`[{�x^�� �\�½¤©jTs�Ç�]_^o�
^oh�È�stjkhkcQqS®r¯�¯D®��©^oh�w�st}gjkYgfih�}gY\^X^¨�Deg]if_arWZhkf_stY YHWZhk}gjT^o]i]_^XnD}�jT^ohdWZjTnust�\[T^ojk��mX^oYphkjT^X]_^�w�stjT£rWZ��^LWt[khkjTstY\stzbf_|p}\^�^oh
]_^L[T�	[khT�ozl^Lao]ifiz{WZhkf_|p}\^��

��� fiY~hTmo��jdWZhkf_stY.n\WZY\[F]vWbhkc\m`stjkf_^Pao]vWt[T[kf_|p}\^�ng^Nº,fi]vWZYgÉ�s��pfihTadc:ng^�]vWlY\sthkf_stY:ng^¢��WZ]_^o}gjT[�aojkfihkf_|~}\^`[�a`st}geg]_m`^Pª
ng^`[�egc\moY\stzl�oY\^`[�n�� c~�D[khTmojTm`[kf_[©ao]ifiz{WZhkf_|~}\^`[�W�eS^ojkzbf_[�jTm`a`^ozbzl^oY~h�ng^�a`stY~hTst}gjkY\^oj�^oh�ng^�zlspngmo]if_[d^oj�}gYlY\stz��gjT^
fizbeJstjkhdWZY~h�ng^XegjTst�g]_�ozl^`[Fst�\[d^ojk�tWZhkf_stYgY\^o]_[�eSs�[Tm`[�eHWZjFa`^ohkhT^Lhkc\m`stjkf_^��¥��stfijUÊ�WZfi]i]vWZjTn�q¼®r¯�¯�°DqË¹�Ì�ÌD®��¨�
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Ê�]i}\[l��moY\mojdWZ]_^ozl^oYphrq�}gY\^ a`stY\[Tm`|p}\^oY\a`^�|p}gf�Y\st}\[bfiY~hTmojT^`[d[T^�^`[khbng^ [dWr��stfij{|~}\^o]i]_^ [d^ojdW�]vW�YHWZhk}gjT^�ng^u]vW
w¥jkf_aohkf_stY@ao]ifiz{WZhkf_|p}\^�]_stjT[T|p}\^N]���mo��st]i}ghkf_stY´�¥]vW
w�stjkz{WZhkf_stY:^oh�]vW�nDf_[keHWZjkfihkf_stYË�Fng^`[FarWZ]_sthkhT^`[XeJst]vWZfijT^`[X^ohFngstY\a
ng^
]���WZeg]vWZhkf_[T[T^ozl^oY~h�eg]vWZY\mohdWZfijT^L[k}gfi�pjdWN}gY\^�cgf_[khTstfijT^�hT^ozbeJstjT^o]i]_^La`stzbeg]_^¨�D^�q	w�stjkhT^ozl^oY~h�Y\stY*>�]ifiY\mrWZfijT^�qg^oh�z{WZjT|p}\m`^
eHWZj�}gY ^oY\[T^ozN�g]_^@ng^�[¡WZ}ghT[uWZ�gjk}geghT[u]_stjT[d|~}\^:a`^ojkhdWZfiY\^`[u��WZ]_^o}gjT[�aojkfihkf_|p}\^`[ [T^ojTstYph�wxjdWZY\aTcgf_^`[���?��	f_[ThT^ojdW@>�hA>�fi]
^oY\a`stjT^N}gY\^ ¦ nDf_[T[kfieHWZhkf_stYD§
ao]ifiz{WZhkf_|~}\^NeJ^ojkzl^ohkhdWZY~hL}gY\^Pngmojkfi��^Png^N]���st�g]if_|p}gfihTmNeg]vWZY\mohdWZfijT^(BDCpf¿st}gf�qSa`stzbzl^oY~h
]vWbarWZjdWtaohTmojkf_[T^oj�^oh�^`[Thkfizl^oj�a`^ohkhT^¢ngmojkfi��^(B

VLWZY\[¿a`^©aTcHWZegfihkjT^�qZY\st}\[¼egjTm`[T^oY~hTstY\[¿}gY\^©��moY\mojdWZ]if_[dWZhkf_stYb^oh½}gY\^�fiYphT^ojkegjTmohdWZhkf_stYb��m`stzlmohkjkf_|~}\^�ng^�]vW�wxjkf_aohkf_stY
ao]ifiz{WZhkf_|~}\^�q¿|~}gf�eJ^ojkzl^ohNng^{arWZ]_ao}g]_^ojN[kfizbeg]_^ozl^oYphN]vWu��WZjkfvWZhkf_stY�[dm`ao}g]vWZfijT^{n���st�g]if_|p}gfihTmlfiY\ngmoeJ^oY\n\WZzbzl^oY~hbng^
]vW�YHWZhk}gjT^��xa`stY~hkfiY~}\^�st}�WZ�gjk}geghT^��Xng^
]vW�jTmoeSstY\[d^
��]vWtaofvWZfijT^{WZ}�wxstjT£rWZ��^bng^
]���st�g]if_|p}gfihTm��¼¤�^ohkhT^bmohk}\ng^Pw�st}gjkYgfih
WZfiY\[kf�}gYyarWtnDjT^���moY\mojdWZ]Un���mohk}\ng^ueJst}gj
hTst}ghT^ueg]vWZY\�ohT^ st} [dWZhT^o]i]ifihT^�eSs�[T[dm`n\WZY~hb}gY\^unD�pYHWZzbf_|p}\^ ao]ifiz{WZhkf_|p}\^
eS^ojkzl^ohkhdWZYph�}gY\^LjTmohkjTs�Wtaohkf_stY�nDf_[T[kfieHWZhkfi��^¢ao]ifiz{WZhFEZst�g]if_|p}gfihTm��

VLWZY\[�}gY\^�egjT^ozbf_�ojT^XeHWZjkhkf_^�q\stY mohk}\nDf_^La`^ojkhdWZfiY\^`[�egjTstegjkf_mohTm`[���m`stzlmohkjkf_|p}\^`[Ung^�]vWNw¥jkf_aohkf_stY ao]ifiz{WZhkf_|p}\^�q\^oY
jT^o�~WZjTn\WZY~h{a`stzbzl^oYphb]_^�a`stY\a`^oegh
YHWZhk}gjT^o]Un�� cp�	[khTmojTm`[Tf_[P[�� fiY~hT�o��jT^ n\WZY\[
]_^�zlm`arWZYgf_[kzl^uzl¬ozl^ung^�]vW�wxjkf_aohkf_stY
ao]ifiz{WZhkf_|~}\^��

VLWZY\[�}gY\^�ng^o}D�Df_�ozl^UeHWZjkhkf_^�q~a`^ohkhT^Uhkc\m`stjkf_^�^`[Th©WZfiY\[kfËWZegeg]if_|p}\m`^�[keJm`aof«�H|p}\^ozl^oY~h�ªL]vWLarWZ]_sthkhT^UjTm`[kf_nD}\^o]i]_^Fng^
¤�G 9 z{WZjkhkf_^oYgY\^�n\WZY\[�]_^�arWtnDjT^�n�� }gY\^�st�g]if_|p}gfihTm�z{WZjkhkf_^oYgY\^�Y\stYbaTcHWtsthkf_|p}\^��IH�egjT�`[�W`��stfij�ngm`aojkfih�a`^ojkhdWZfiY\[�^¨»�^ohT[
eSst}g��WZY~hUaojTm`^oj�}gYuao�	ao]_^Xn�� c~�D[khTmojTm`[kf_[UWZ}ua`st}gjT[�ng^�]���mo��st]i}ghkf_stY�ng^Xa`^ohkhT^�arWZ]_sthkhT^X[k}gj�}gYuao�	ao]_^Xn���st�g]if_|p}gfihTm�qgstY
aTc\^ojTaTc\^FªF^`[Thkfizl^oj�[dmoeHWZjTmozl^oY~h�]vWFhdWZfi]i]_^�eSsthT^oYphkf_^o]i]_^�nD}bao�	ao]_^�n�� c~�D[khTmojTm`[kf_[�aojTm`^�eJst}gj�aTcHWtao}gYlng^�[T^`[�^¨»�^ohT[r�Ã�¼W
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����^`[khkfiz{WZhkf_stY ng^�]vW.nDf_[T[kfieHWZhkf_stY�jTm`[k}g]ihdWZYphT^�n\WZY\[�]_^�[k�	[ThT�ozl^,ao]ifiz{WZhkf_|p}\^,eJ^ojkzl^oh�n���mohk}\nDf_^oju]vW�ngmojkfi��^
[Tm`ao}g]vWZfijT^�^oYg��^oY\nDjTm`^�n\WZY\[�}gYlegjT^ozbf_^oj©hT^ozbe\[�eJst}gj�}gY\^Ueg]vWZY\�ohT^�jkfi��f_ng^U^oh�n\WZY\[�}gY�[T^`a`stY\nbhT^ozbe\[�q�^oYlhT^oYHWZY~h
a`stzbeghT^{ng^b]���W@OÅ}\[khT^ozl^oY~hNf_[Ts�[khdWZhkf_|p}\^���VLWZY\[¢}gY\^lng^ojkYgf_�ojT^{eHWZjkhkf_^�q�]���mo��st]i}ghkf_stY�ªu]_stYg�,hT^ojkzl^lng^b]���st�g]if_|p}gfihTm
^`[kh��\YHWZ]_^ozl^oY~h�nDf_[Tao}ghTm`^�q\^oY�a`stzbeHWZjdWZf_[TstY:W`��^`a¢a`^o]i]_^Lmohk}\nDf_m`^¢n\WZY\[U]_^LaTcHWZegfihkjT^NÍD�g����st�*OÅ^`aohkf«w�ng^La`^LaTcHWZegfihkjT^
YQ��^`[kh
eHWt[Png^�ngm`aojkfijT^�]���^¨»J^oh
eJsthT^oY~hkf_^o]�ng^�]vW wxjkf_aohkf_stY ao]ifiz{WZhkf_|~}\^u[k}gj
º:WZjT[P|p}gf�ngstfih
¬ohkjT^�mohk}\nDf_m`^ n\WZY\[P]_^
arWtnDjT^b[khkjkf_aohLn�� }gY\^bst�g]if_|~}gfihTmbadcHWtsthkf_|~}\^b^ohXhT^oYgfij¢a`stzbeghT^bng^P]vW�jT^`nDf_[khkjkfi�g}ghkf_stY�ng^P]���^oY\[T^oz��g]_^bng^`[X��st]vWZhkfi]_^`[
z{WZjkhkf_^oY\[���¤�G 9 q�^rWZ}Qq�eSst}\[d[kf_�ojT^`[¡�PW`��^`a ]_^`[
��WZjkfvWZhkf_stY\[ln���st�g]if_|p}gfihTm�q�z{WZf_[bng^ ngm`aojkfijT^�a`^ojkhdWZfiY\^`[begjTstegjkf_mohTm`[
Y\st}g��^o]i]_^`[�eJ^ojkzl^ohkhdWZY~h�ng^X��moY\mojdWZ]if_[T^ojF[TstY�mohk}\ng^��
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¤�stYphkjdWZfijT^ozl^oY~hNªl]���m`|~}HWZhkf_stY ��ÍD��¯��¨qS]_^`[���WZjkfvWZhkf_stY\[LWZ�gjk}geghT^`[Xng^�]vW{a`stY\[khdWZY~hT^
ng^NegjTm`a`^`[T[kf_stY�Y\^�eJ^ojkzl^ohkhT^oY~h
eg]i}\[�n���m`aojkfijT^
[dWb��WZjkfvWZhkf_stY:a`stzbzl^N}gY\^�w�stY\aohkf_stY�|p}HWt[kf½eJmojkf_s	nDf_|~}\^P[kfizbeg]_^P^oh�jdWZegf_ng^ozl^oY~h¢a`stYp��^ojk��^oY~hT^bng^`[
wxjTm`|p}\^oY\a`^`[�Wt[khkjTstY\stzbf_|p}\^`[r��VX^�eg]i}\[rq�eSst}gjung^`[uWZzbeg]ifihk}\ng^`[ufizbeSstjkhdWZYphT^`[�ng^`[us�[Taofi]i]vWZhkf_stY\[ung^,]���st�g]if_|~}gfihTm
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 a`stjkjT^`[keSstY\n ª¢]���WZfijT^�^oYg��^oY\nDjTm`^�eHWZj�]vW�a`st}gjk�J^�ngm`aojkfihT^FeHWZj�]���WZeg]vWZhkf_[T[T^ozl^oYph�eg]vWZY\mohdWZfijT^�nD}gjdWZYph�}gY\^eSmojkf_s	ng^¢ng^X]���st�g]if_|p}gfihTm�n\WZY\[�}gY,nDfvWZ��jdWZzbzl^Nst�g]if_|~}gfihTm >ÀWZeg]vWZhkf_[d[T^ozl^oY~hr�
cedgf�d�� �Dq�j6oMi������0j����0o

����m`|p}HWZhkf_stY��zs\�i®�sp�Ëw�st}gjkYgfih¼WZfiY\[kf�}gY\^�^¨�	eg]if_arWZhkf_stY¢hkjT�`[½[kfizbeg]_^�nD}¢egc\moY\stzl�oY\^©ng^�]vW�w¥jkf_aohkf_stYNao]ifiz{WZhkf_|~}\^��r�¼W
ngmojkfi��^©[Tm`ao}g]vWZfijT^©ng^�]���st�g]if_|p}gfihTm�eJ^o}gh½¬ohkjT^�fiYphT^ojkegjTmohTm`^©a`stzbzl^©}gY\^�a`stY\[Tm`|p}\^oY\a`^�ng^�]vWUnDf_[T[TfieHWZhkf_stYNmoY\^ojk��mohkf_|p}\^
^oYg��^oY\nDjTm`^FªLadcHWt|~}\^Uao�Dao]_^Un���st�g]if_|p}gfihTmUeHWZj�]_^`[�jTmoeSstY\[T^`[�jT^ohdWZjTngm`^`[©ng^`[�[T�	[khT�ozl^`[�ao]ifiz{WZhkf_|~}\^`[©^ohFEZst}{fiY~hT^ojkY\^`[
eg]vWZY\mohdWZfijT^`[r�S¤�^ohkhT^LegjTstegjkf_mohTmPWPeg]i}\[kf_^o}gjT[�a`stY\[dm`|~}\^oY\a`^`[FnD�pYHWZzbf_|p}\^`[�w�stY\n\WZzl^oY~hdWZ]_^`[ t
� �½W�w�stjkz�}g]_^l�zs\�i®�sp�©eJ^ojkzl^oh�hTst}gh�n���WZ�JstjTn ng^�jT^ohkjTst}g��^oj�]���^oY\[T^oz��g]_^�ng^`[�arWZjdWtaohTmojkf_[Thkf_|~}\^`[Ung^�]vW�wxjkf_aohkf_stY
ao]ifiz{WZhkf_|p}\^,WZegeJ^o]_m`^,ª�egjTm`[T^oY~h ¦ ao]vWt[T[kf_|p}\^¨§u^ohlmohk}\nDf_m`^�WZ}yaTcHWZegfihkjT^�ÍD�6C	stfih�ª�Y\st}g��^rWZ}�����]_^ujT^ohdWZjTn
ng^ ]vW�jTmoeJstY\[T^ ��]vWtaofvWZfijT^�WZ}D� �tWZjkfvWZhkf_stY\[�n���st�g]if_|~}gfihTm�q©^oh{^oY´m`aojkfi��WZY~h{f_aofU[Tfizbeg]_^ozl^oY~h�]_^`[b�tWZjkfvWZhkf_stY\[
n���st�g]if_|p}gfihTm¢^oh�n���WZeg]vWZhkf_[T[d^ozl^oY~hrq\eJst}gjU}gY\^Xeg]vWZY\�ohT^�jkfi��f_ng^�q\[Tst}\[�]vWNw�stjkzl^ t
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Ê¿WZj�WZYHWZ]_st��f_^¢W`��^`aX]_^`[�arWZ]_sthkhT^`[�hT^ojkjT^`[khkjT^`[rqDfi]�^`[kh�]vWZjk��^ozl^oY~hF[k}gegeSs�[dm�|p}\^�]_^`[��tWZjkfvWZhkf_stY\[Ung^`[�eHWZjdWZzl�ohkjT^`[
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]vW
eS^ojT[Tf_[khdWZY\a`^Lng^¢arWZ]_sthkhT^`[UeJ^ojkz{WZY\^oY~hT^`[�ng^�¤�G 9 eJst}gjUYQ� fizbeSstjkhT^�|~}\^o]i]_^¢st�g]if_|p}gfihTm��

�Q^`[©hT^oY~hdWZhkfi��^`[�ng^Uzls	ngmo]if_[dWZhkf_stYung^U]���mo��st]i}ghkf_stYung^`[�arWZ]_sthkhT^`[�ng^�¤�G 9 Wr��^`a�]_^`[��tWZjkfvWZhkf_stY\[�n���st�g]if_|p}gfihTmFstYph
Y\mrWZYgzlstfiY\[�[k}g����mojTmb|p}Q� }gY.a`^ojkhdWZfiY@Y\stz��gjT^�ng^NjTmohkjTs�Wtaohkf_stY\[�Y\stY@]ifiY\mrWZfijT^`[LeJst}gjkjdWZf_^oY~h¢jT^oY\nDjT^la`^`[LarWZ]_sthkhT^`[
fiY\[khdWZ�g]_^`[PeSst}gj
a`^ojkhdWZfiY\^`[
�tWZ]_^o}gjT[Paojkfihkf_|p}\^`[Png^�]���st�g]if_|p}gfihTm�q¿a`stY\nD}gf_[¡WZY~hlª�]_^o}gj
nDf_[keHWZjkfihkf_stY�jdWZegf_ng^�^oh
ª�ng^
]vWZjk��^`[�
\}\aohk}HWZhkf_stY\[FjTm`[k}g]ihdWZY~hT^`[�nD},ao]ifiz{WZh�z{WZjkhkf_^oY@¤�stY�OÅstfiYphT^ozl^oY~hrqS]vWPeJs�[T[kfi�gfi]ifihTm¢|p}HWZ]ifihdWZhkfi��^�n�� cp�	[khTmojTmojkf_[
fizbeSstjkhdWZYphT^`[�WZegjT�`[½]vW�nDf_[TeHWZjkfihkf_stYPng^`[¿arWZ]_sthkhT^`[�mohdWZfih¿WZ]_stjT[¿mo��sp|p}\m`^���²�f_^oYN|p}\^�a`^`[¿mohk}\ng^`[¿[Tstf_^oY~h¿[keSm`ao}g]vWZhkfi��^`[�q
]���mo��st]i}ghkf_stY�ng^`[©arWZ]_sthkhT^`[�ng^L¤�G 9 z{WZjkhkf_^oYgY\^`[�w�st}gjkYgfih�}gY�^¨�g^ozbeg]_^Fstjkfi��fiYHWZ]JeJ^ojkzl^ohkhdWZY~h�ng^FhT^`[khT^oj©]vW¢wxjkf_aohkf_stY
ao]ifiz{WZhkf_|~}\^�c~�D[khTmojTmohkf_|~}\^��
ced���dgf �����/m����-�_��� 9 �/p&i���q(m��epIngq(jW�1�6l�oMn���i�kxnrq��6nN�1�-���-�0o �/m�n! l;p5o

VX^`[�jT^o�p}\^`[�fizbeJstjkhdWZY~hT^`[U[k}gj�]_^�ao�	ao]_^X[dWZf_[TstYgYgf_^oj�nD}�¤�G 9 ^oh©]�� fizbeg]if_arWZhkf_stY,ng^F]vWNegjTm`[T^oY\a`^Xn�� }gY\^XarWZ]_sthkhT^
jTm`[kf_nD}\^o]i]_^bng^
¤�G 9 [k}gj�]_^`[Xao]ifiz{WZhT[L[T^ojTstY~hXhkjTst}g��m`^`[Ln\WZY\[b�n�½s	stY´³oµU¶t·_¸_q¿®r¯�°�ÌDq#"~WZzl^`[{³oµ�¶t·_¸ �Å®r¯�¯�¹��¨q%$Hstjk��^ohrq
®r¯�¯�°���st}��&�Xf_^¨»J^ojL^oh'�S^oY~hrq�®r¯�¯�¹��¨�J�Q^NnDf_sr�	�Dng^Png^NarWZjk�JstY\^Na`stY\[Thkfihk}\^N^oYp�pfijTstY.¯�Æ)(?ng^�]vWl�\Y\^PWZhkzls�[Tegc\�ojT^
z{WZjkhkf_^oYgY\^�ngstYph�]vW¢egjT^`[T[Tf_stYuWZYgYp}\^o]i]_^Fzls���^oYgY\^X^`[kh©egjTs	aTc\^�ng^�[T^o}g]_^ozl^oY~h �D�i®Fz��HWZjr�D�Q^�ao�	ao]_^�[dWZf_[TstYgYgf_^oj�nD}
¤�G 9 ^`[kh�ª¢]vW¢�HWt[T^�ng^`[©]vWZjk��^`[�arWZ]_sthkhT^`[�[¡WZf_[TstYgYgf_�ojT^`[�z{WZjkhkf_^oYgY\^`[r�pV�}gjdWZYph�]_^`[©Y~}gfihT[�eJst]vWZfijT^`[rq�]vW¢hT^ozbeSmojdWZhk}gjT^
hTstz��J^�WZ}*> ng^`[T[dst}\[©nD}�eSstfiYph�ng^Fa`stY\ng^oY\[dWZhkf_stY�nD}�nDf_s`�D�	ng^�ng^�arWZjk�JstY\^FegjTspadc\^�ng^P®�s~Æ*� ª �D�i®UzN�HWZj�^oh©egjT�`[
ng^PÍ�Ì)(7ng^N]���WZhkzls�[kegc\�ojT^
[T^�a`stY\ng^oY\[T^PegjTst��jT^`[T[Tfi��^ozl^oY~h¢n\WZY\[�]�� c\mozbf_[kegc\�ojT^
n�� cgfi��^ojrqSegjTspnD}gf_[dWZYphX}gY�ngmoe#�th
[dWZf_[TstYgYgf_^ojPjT^`a`st}g�pjdWZYphP]_^`[ L stY\^`[P[kfihk}\m`^`[PWZ}�ng^o]vª,ng^,+.- !(' ng^l]vWZhkfihk}\ng^����Q^`[Nzl^`[k}gjT^`[NjTm`a`^oY~hT^`[bnD}��Qf_n\WZjº G��3H/^oz��HWZjT|p}\mL[k}gj�]vWP[TstY\ng^Lº:WZjT[0/�]_st�HWZ](Cp}gjk��^o��stj�[k}g�����ojT^oY~hU|p}\^�]���WZzbeg]ifihk}\ng^¢nD} ngmoe%�thUaojTsZÂ_h�Wr��^`aX]vW
]vWZhkfihk}\ng^�eJst}gjXWZhkhT^ofiY\nDjT^1+5®���Æ{z?egjT�`[�ng^`[Ue#�t]_^`[
�rCpzbfihkc ³oµ�¶t·_¸vqË¹�Ì�ÌD®��¨�S�Q^`[���WZjkfvWZhkf_stY\[FjTm`[k}g]ihdWZY~hT^`[�fizbeJstjA>
hdWZY~hT^`[Ung^�]vWNegjT^`[T[kf_stY�WZhkzls�[kegc\mojkf_|p}\^X]_stjT[�ng^�]vWNa`stY\ng^oY\[¡WZhkf_stY,nD},¤�G 9 WZhkzls�[Tegc\mojkf_|~}\^LstYphUmohTm�a`stYD�\jkzlm`^`[
eHWZj¢]_^`[Lzl^`[k}gjT^`[¢ng^`[¢]vWZY\ng^ojT[¢ng^`[¢[TstY\ng^`['2�fiÉ	fiYg�.®b^oh�¹D��V��`[¢]_^bngmo�g}gh�nD}@egjkfiY~hT^ozbe\[rq½]���WZ}g��zl^oY~hdWZhkf_stY�ng^
]�� fiY\[Tst]vWZhkf_stYlegjTsr��s	|p}\^�]vWF[T}g�g]ifiz{WZhkf_stYlng^©]vWXarWZ]_sthkhT^�[¡WZf_[TstYgYgf_�ojT^�qtjTmo��mo]vWZY~h�]_^`[�arWZ]_sthkhT^`[�eJ^oz{WZY\^oY~hT^`[�ng^�hdWZfi]i]_^`[
�S^rWZ}\a`st}ge�eg]i}\[�jTm`nD}gfihT^`[r�

�Q^`[¿st�\[T^ojk�tWZhkf_stY\[¿ng^`[½[dstY\ng^`[32�fiÉpfiYg��stYph¿ngmozlstYphkjTm©|p}\^�]_^`[½hT^ozbeSmojdWZhk}gjT^`[¿^`[khkfi��WZ]_^`[½egjTs	aTc\^`[¼ng^©¹�Ì�Ì4�´[k}gj
]vWFarWZ]_sthkhT^�eJst]vWZfijT^�Y\stjTn
fiY\nDf_|~}HWZfih�]���WZ�\[T^oY\a`^�ng^U¤�G 9 jTm`[kf_nD}\^o]g^oh�]vWFegjTm`[T^oY\a`^�n�� }gY\^�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�Y\stjTn
z{W@OÅstjkfihdWZfijT^ozl^oYphUa`stY\[khkfihk}\m`^�n���^rWZ}@�&�Xf_^¨»J^ojL³oµ�¶t·_¸_qË®r¯��.�Dq5$HWZjkzl^oj¢³oµ�¶t·_¸_qË®r¯��.���¨�~¾ÀY~��^ojT[T^ozl^oYphrqp]vW¢eS^ojT[Tf_[khdWZY\a`^
ng^�hT^ozbeJmojdWZhk}gjT^`[b^`[khkfi��WZ]_^`[PfiYDwxmojkf_^o}gjT^`[bWZ}�eSstfiYphPng^ua`stY\ng^oY\[dWZhkf_stY nD}y¤�G 9 �&�Xf_^¨»�^ojrq�®r¯��t¯��N^ohN]_^`[Nw�WZfi�g]_^`[
a`stY\a`^oY~hkjdWZhkf_stY\[U^oY��tWZeJ^o}gj�n���^rWZ}�st�\[T^ojk��m`^`[�stYph�[k}g����mojTmF]vW�egjTm`[T^oY\a`^Fn�� }gY\^XarWZ]_sthkhT^FeS^ojkz{WZY\^oYphT^Lng^�¤�G 9 WZ}
e%�t]_^ Cp}\n��Q�¼W�egjTm`[T^oY\a`^ln���^rWZ}�^`[kh�WZ}\[d[kf�egjTst�HWZ�g]_^�qQz{WZf_[L]vW�egjTsteJstjkhkf_stY�^oY~hkjT^{a`^`[¢ng^o}D�:a`stY\[Thkfihk}HWZY~hT[NYQ��^`[kh
eHWt[�a`stYgY~}\^��Ë�Q^`[Ung^o}D� arWZ]_sthkhT^`[UeJ^ojkz{WZY\^oY~hT^`[Fz{WZjkhkf_^oYgY\^`[F[dstY~hU�	f_[kfi�g]_^`[U[k}gj�]vWN�\��}gjT^��zs\��¹��¨�

¤�^ohkhT^{[kfihk}HWZhkf_stY�eHWZjdWÃÂ_h¢eHWZjdWtngs`�\WZ]_^leg}gf_[T|p}\^b]vW�eg]i}\[¢w�WZfi�g]_^bmo]_mo��WZhkf_stY�nD}@e#�t]_^lÈ�stjTn@ng^6+ �D��Æ�É	z)eHWZj
jdWZegeSstjkhbWZ}.e#�t]_^�Cp}\n �rCpzbfihkc0³oµX¶t·_¸_q�®r¯�¯�¯�W���a`stY\nD}gfihbªu}gY\^{nDf«»�mojT^oY\a`^�ng^{hT^ozbeSmojdWZhk}gjT^�ng^la`stY\ng^oY\[dWZhkf_stY
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M1Q�KUp9bHSoZ E5MRE'I�KyG"KUI�T�SoS E�W2TUILK�QtZ E
� TUZCM+E8knSyEHP1D)QtZ T-P �-�������)p G8T-P6SoZ E`~������)p W2T-YRZxILKXG"KUI�T�SoS E��1Y=M ��YgEHkyG"KUI�TUSoS EHkrZ NHkoQLM1Y=E8I�I�E8kyW2E8YRDFE8P6S��wSoZ EJMRNHO=P=Q�E8kxGHT-pJpJE\I�EHk
� T-PRE8k'M z KUI n2N"M1T^W=I�YRk N8I�E8DFN-�GYgE�DFT-I�YRpJExMRE
I�z E8PRkoE8pUnRI�ExMREHk'MRN8W���S k W2T-I�KUQtZ E8k'E8knS S TUYRS EHlqT-Q�k�EHP1D)QtZ T-P MREHYR{Jl TUQ�k5WRI�Y=k Q�pJW2TUZoSCK�P)S KUY
�1Y.M�m)Y z KUY � T�ZCM ��YgE8k�W=v=T�S T-k5T-P6SxNwS N\W1Z Q�koE8k
W=K�Z�ILKX�iK�Z k ��ZNn=QtS EHZ ° KUpJEHZCK M1E\I�KJkoT-P=MRE<�iK�Z k�!
I�T�n.K�I"�1Y1Z DFE ² T�Z
K�Y+MRN;nRYRS
MREI�z NHS N5Z E8koW2E8GHS Qtl�MRE5Gwv=K-m6Y=E5v=NHpJQ�koWRvGbHZ E h I�E<�8�`�iK�Z k
�$#%#�# |�Q�p K�j-E
��� ° �<Z��U�)��� W2T-Y1Z I�KrG"KUI�TUSoS E � T�ZCM EwS I�E\�$&\B�D6Z Q�I'�%�%��� |�Q�p KUj-E��� ° �<Z����%(-� W2T-YRZ'I�K^G"K�I�TUSoS EykoY.M���YgK`v.K�YRS E8Y1Z5MRE8k'M1E8YR{XG"K�I�TUSoS E8k5E8knS�MRExI�z TUZCM)Z E\MREy�)�)p |+*2YGn2EwZ�,.-0/�132 h �$#%#�4-�w�
nD}@¤�G 9 n���^oY~�	fijTstY@ÆD��° �?�Å®�s~¯�� eJst}gjU]_^�È�stjTn,^oh�®�s~ÍD��¹6� eJst}gj�]_^:Cp}\nH��w�W`��stjkf_[dWZYphF]_^Le#�t]_^�È�stjTn�a`stzbzl^
e#�t]_^�n���Wta`ao}gzN}g]vWZhkf_stY,nD}u¤�G 9 ��?�Yu[T^U�HWt[¡WZY~h�[k}gj©]_^`[©�gfi]vWZY\[�moY\^ojk��mohkf_|~}\^`[�ng^`[�arWZ]_sthkhT^`[�zl^`[k}gjTm`[©eHWZj 2�fiÉpfiYg�\q
Ê�WZfi��^
^ohF¾ÀYg��^ojT[Tst]i]��Å®r¯�°�Æ���[T}g�����ojT^oY~hX|~}\^N]vWl[khdWZ�gfi]ifihTm
nD}@¤�G 9 WZ}�e%�t]_^ Cp}\n�^`[ThFn65\^
ªb}gY@WZ]i�Sm`ngsuWZ}�egjkfiY*>
hT^ozbe\[�n���^oYp�pfijTstY,Í�Í)(�eg]i}\[�mo]_^o��mX[k}gj�]vW�arWZ]_sthkhT^XeJst]vWZfijT^X[k}\n��	¾ ]_[�egjTsteJs�[T^oY~hU|p}\^Fa`^ohkhT^XnDf_[T[T�pzlmohkjkf_^X^oY~hkjT^X]_^`[
c\mozbf_[Tegc\�ojT^`[�jTm`[k}g]ihT^Lng^�]vW¢eg]i}\[�w�stjkhT^�fiY\[Tst]vWZhkf_stY jT^`£o}\^XnD}gjdWZY~hU]_^FegjkfiY~hT^ozbe\[P�x^oh�]���mohTm��©ng^�]�� c\mozbf_[kegc\�ojT^L[k}\n
[Tfihk}\m�ªFegjTsr�	fizbfihTmUnD}beJmojkfic\mo]if_^��~¤�^o]i]_^ > aofgegjTsr��s	|p}\^ojdWZfih�}gYbaTcHWZ}D»QWZ��^�jdWZegf_ng^�ng^`[���jdWZfiY\[�ng^�eSst}\[d[kf_�ojT^`[�^oY~hkjdWÃÂ<>
Y\m`[�n\WZY\[U]_^`[�ngmoe%�thT[U[¡WZf_[TstYgYgf_^ojT[rqD]_^`[�w�stjT£rWZY~hFª ¦ eg]_stYg��^ojÅ§¢n\WZY\[�]vW
arWZ]_sthkhT^�qHWZ}g��zl^oY~hdWZYph�WZfiY\[kfQ[T}67{[dWZzbzl^oY~h
]���WZ]i�Jm`ngslng^L[k}gjÅw�Wta`^LeJst}gj�egjTm`[T^ojk��^ojU]_^N¤�G 9 hTst}gh�WZ} ]_stYg�{ng^L]���mohTm��

����^¨�	f_[ThT^oY\a`^Nn�� }gY�jTm`[T^ojk��stfij�eS^ojkz{WZY\^oYphXng^b¤�G 9 |p}gf¼a`stYphkj��t]_^ojdWZfihL]vWbegjT^`[T[Tf_stY�zls���^oYgY\^
WZhkzls�[Tegc\mojkf_|~}\^
^`[Th�fizbeJstjkhdWZY~hT^�eSst}gju]_^`[ eHWZ]_m`s	ao]ifiz{WZhT[ z{WZjkhkf_^oY\[r� CpfL]vW�egjT^`[d[kf_stY�WZYgY~}\^o]i]_^�^`[khujT^o]if_m`^�ª�]vW�hT^ozbeSmojdWZhk}gjT^
ng^
]vWuarWZ]_sthkhT^
eHWZjL]���m`|p}gfi]ifi�gjT^l[Tst]if_ng^ >���WZeJ^o}gjrq�]vW�hT^ozbeSmojdWZhk}gjT^�ngmoeS^oY\n@^o]i]_^ >�zl¬ozl^begjkfiY\aofieHWZ]_^ozl^oYphPnD}@�gfi]vWZY
jdWtnDfvWZhkf«wQ^oh�moY\^ojk��mohkf_|p}\^�ng^�]vW¢arWZ]_sthkhT^��~�Q^`[©aTcHWZYg��^ozl^oY~hT[�n\WZY\[�]vW¢nDf_[khkjkfi�g}ghkf_stY�^oh�]���WZzbeg]ifihk}\ng^Fng^�]�� fiY\[Tst]vWZhkf_stY
fiY\aof_ng^oYphT^�egjTsr��s	|~}\m`[�eHWZj¿]_^`[¿��WZjkfvWZhkf_stY\[�ng^`[�eHWZjdWZzl�ohkjT^`[�stjk�gfihdWZ}D�b^oh�WÃ�DfvWZ}D�NeJst}gjkjdWZf_^oY~h�WZ]_stjT[�^oYg��^oY\nDjT^oj�ng^`[
��WZjkfvWZhkf_stY\[LY\sthdWZ�g]_^`[¢ng^P]vW�egjT^`[T[Tf_stY@WZhkzls�[Tegc\mojkf_|~}\^l^ohXeHWZj¢a`stY\[Tm`|p}\^oY~h¢nD}.ao]ifiz{WZhLz{WZjkhkf_^oY´�x^�� �\���½^ofi��c~hTstY
^ohUº�}gjkjdW`��q½®r¯2�2�Dq���WZjTn�q�®r¯��@sp�¨����WZjTn��Å®r¯��@sp�©egjTsteJs�[T^¢W`��^`a¢}gY,[kfizbeg]_^Xzls	ng�o]_^Xhkc\^ojkzbf_|~}\^¢|p}\^X]vWPegjT^`[T[kf_stY
eJst}gjkjdWZfihL��WZjkf_^oj�WZfiY\[kf�[kfi��Ygf«�HarWZhkfi��^ozl^oY~hP^oY~hkjT^{ÌD��Íu^oh¢Í�Ì�zN�HWZj¢eSst}gj¢ng^`[X��WZjkfvWZhkf_stY\[¢n���st�g]if_|p}gfihTmla`stzbegjkf_[T^`[
^oYphkjT^l®rÆb^oh98 - ' �Cp}gj�]_^`[�m`adc\^o]i]_^`[©ng^�hT^ozbe\[©stjk�gfihdWZ]_^`[rq�]vW¢nDf_[khkjkfi�g}ghkf_stY�^oh�]���mo��st]i}ghkf_stYunD}�¤�G 9 z{WZjkhkf_^oY�ngmoeS^oY\ng^oYph�WXegjkf_stjkf
ng^�]���m`adcHWZYg��^�^oY~hkjT^�]_^`[�nDf«»�mojT^oY~hT[�jTm`[T^ojk��stfijT[�ng^U¤�G 9 egjTm`[T^oYphT[r�t�Q^`[�hkjTstf_[�egjkfiY\aofieHWZ}D�PfiYp��sp|p}\m`[�[TstYph¿]vW�arWZ]_sthkhT^
jTm`[Tf_nD}\^o]i]_^�q¼]���WZhkzls�[Tegc\�ojT^ ^ohN]_^�jTmo��st]ifihT^uz{WZjkhkf_^oY |~}gf�eS^o}ghbWtng[Tstjk�J^oj
}gY\^{eHWZjkhkf_^unD}´¤�G 9 WZhkzls�[Tegc\mojkf_|~}\^��
����WZzbeg]ifihk}\ng^�ng^`[ 
\}\aohk}HWZhkf_stY\[�ao]ifiz{WZhkf_|p}\^`[�ngmoeJ^oY\n�WZ]_stjT[�egjkfiY\aofieHWZ]_^ozl^oYphFn�� }gY\^LeHWZjkhUng^X]vW
|p}HWZY~hkfihTmLhTsthdWZ]_^
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ng^
¤�G 9 nDf_[keSstYgfi�g]_^P^ohXn���WZ}ghkjT^NeHWZjkhXng^¢]vW�arWZeHWtaofihTm
ng^�a`^`[�jTm`[T^ojk��stfijT[Lªlm`adcHWZYg��^oj¢nD}�nDf_sr�	�Dng^Nng^ParWZjk�JstY\^��
¤�^`[�ng^o}D��Wt[keS^`aohT[�[TstY~hrq\a`stzbzl^¢Y\st}\[U]_^X��^ojkjTstY\[rq\^oY\a`stjT^¢eS^o},a`stYgYp}\[r�

VLWZY\[lhTst}ghT^�]vW��\Y�ng^ a`^�aTcHWZegfihkjT^�q©Y\st}\[{[T}gegeSs�[T^ojTstY\[{|~}\^ ]���mo��st]i}ghkf_stYÁng^u]vW:z{Wt[T[d^�ng^�¤�G 9 eJst]vWZfijT^
ngmoeS^oY\n�}gYgf_|~}\^ozl^oYph�ng^�]���st�g]if_|~}gfihTm��	�½W¢jdWZf_[TstY{egjkfiY\aofieHWZ]_^�^`[kh�|p}\^U]�� fiY\[Tst]vWZhkf_stY�zlsr��^oYgY\^XWZYgY~}\^o]i]_^LWZ}D�be#�t]_^`[
ngmoeS^oY\n
egjkfiY\aofieHWZ]_^ozl^oYph�ng^�]���st�g]if_|~}gfihTm�^oh�|p}\^�]_^`[�]vWZjk��^`[���WZjkfvWZhkf_stY\[�ng^�]���st�g]if_|~}gfihTm�z{WZjkhkf_^oYgY\^�[TstYph�[k}gegeSs�[dm`^`[
¦ m`aojdWt[T^ojÅ§�ªF]_stYg�LhT^ojkzl^�]_^`[�WZ}ghkjT^`[�^¨»�^ohT[�stjk�gfihdWZ}D� �x^¨�ga`^oY~hkjkf_aofihTm�q�egjTm`a`^`[T[kf_stYlao]ifiz{WZhkf_|p}\^��¨�~¤�^o]vW�eS^ojkzl^oh�Wr�tWZYph
hTst}ghU}gY,arWZ]_ao}g]½[kfizbeg]if«�Hm�ng^L]vWNw¥jkf_aohkf_stY,c~�D[khTmojTmohkf_|~}\^�n\WZY\[U]���^¨�DegjT^`[T[kf_stY��zs\�i®r¯��¨�?�Y,hkc\m`stjkf_^�qJª
�HWt[T[d^¢st�g]if_|~}gfihTm�qË]vWbnDfizbfiYp}ghkf_stY:ng^¢]�� fiY\[Tst]vWZhkf_stY:WZYgYp}\^o]i]_^�eJst]vWZfijT^�^oYg��^oY\nDjT^N}gY\^�adc~}ghT^Png^
]vWbhT^ozbeJmojdWZhk}gjT^Png^`[�arWZ]_sthkhT^`[�^oh�ng^�]vWbegjT^`[T[kf_stY:WZhkzls�[kegc\mojkf_|p}\^��S�¼Wla`stY\ng^oY\[dWZhkf_stY@nD}:¤�G 9 WZhkzls�[kegc\mojkf_|p}\^
^ohF]vW{ngm`[Tstjkeghkf_stY�nD}.¤�G 9 Wtng[dstjk�SmNn\WZY\[F]_^�jTmo��st]ifihT^Pª{cHWZ}ghT^P^oh��HWt[T[T^�]vWZhkfihk}\ng^`[Xa`stY\nD}gf_[T^oY~h¢ªb}gY�hkjdWZY\[Åw�^ojkh
ng^X¤�G 9 ��^ojT[©]_^`[©e#�t]_^`[��x^�� �\���½s	stY@³`µ�¶t·i¸vqH®r¯�°�Ì�± $HWZYHWZ]_^l³oµ�¶t·_¸vqH®r¯�°�¹�± $gjdWZY\£`stf_[�³oµ�¶t·_¸_qË®r¯�¯�Ì�± �Xf_^¨»�^oj�^oh��S^oYphrq
®r¯�¯�¹��¨�½¾À]�^`[kh¢hTst}ghT^¨w�stf_[¢eJ^o}.egjTst�HWZ�g]_^�|~}\^b]_^`[Nng^o}D�@e%�t]_^`[�jT^ohkf_^oYgY\^oY~hbWZ]_stjT[�ng^`[�arWZ]_sthkhT^`[NeJ^ojkz{WZY\^oY~hT^`[rq¿a`^
|~}gf�Y\m`a`^`[T[TfihT^ojdWZfih¢ng^`[XegjTstegjkf_mohTm`[¢jdWtnDfvWZhkfi��^`[{�xmozbf_[T[Tfi�pfihTm�qJhT^ozbeJmojdWZhk}gjT^�q½WZ]i�Jm`ngsgq��i� ��[khkjkf_aohT^ozl^oY~h¢f_ng^oYphkf_|~}\^`[
eSst}gj�]_^`[�ng^o}D��arWZ]_sthkhT^`[r�	�Q^�e#�t]_^FY\stjTn{zlstfiY\[�mo]_^o��m�eSst}gjkjdWZfih�¬ohkjT^�qDn\WZY\[©a`^�a`stY~hT^¨�DhT^�qpw�Wr��stjkf_[Tm��D¾ Yp��^ojT[T^ozl^oY~hrq
]vW�|p}HWZY~hkfihTm,ng^ ¤�G 9 WZhkzls�[kegc\mojkf_|p}\^,WZfiY\[kf�|p}\^{]vW�hT^ozbeJmojdWZhk}gjT^ eSst]vWZfijT^u[TstYphb[k}gegeSs�[dm`^`[lWZ}g��zl^oY~hT^oj�Wr��^`a
]���st�g]if_|~}gfihTm�q�z{WZf_[�]�� fiY\[Tst]vWZhkf_stY0WZ�\[Tstjk�Jm`^�eHWZj�]vW�arWZ]_sthkhT^�eSst}gjkjdWZfih ng^o��^oYgfijuhkjTste�wxstjkhT^�eJst}gj�eJ^ojkzl^ohkhkjT^:[dW
[khdWZ�gfi]ifihTm������ fiY 
\}\^oY\a`^©ng^�jTmohkjTs�Wtaohkf_stY\[QeJs�[kfihkfi��^`[¼n\WZY\[�]_^�ao]ifiz{WZhQz{WZjkhkf_^oY�[d^oz��g]_^�eJ^ojkzl^ohkhkjT^�]_^�ngmo��^o]_stegeJ^ozl^oY~h
ng^LhT^o]i]_^`[�fiY\[khdWZ�gfi]ifihTm`[
�x^�� �\���Xf_^¨»J^ojF^oh��S^oY~hrqQ®r¯�¯�¹��¨�

VLWZY\[¢]_^`[LegjTs	aTcHWZfiY\^`[P[T^`aohkf_stY\[rqQng^`[¢zlspng�o]_^`[NmoY\^ojk��mohkf_|~}\^`[
WZYHWZ]i�phkf_|p}\^`[�[Tfizbeg]_^`[�ª L mojTsM> nDfizl^oY\[kf_stYÁ�¥fiY*>
ngmoeS^oY\n\WZYphT[�ng^�]vWb]vWZhkfihk}\ng^��U[TstY~h�ngmo��^o]_stegeSm`[�eJst}gj�mohk}\nDf_^ojF]�� fiY 
\}\^oY\a`^Png^�a`^ojkhdWZfiY\^`[FjTmohkjTs�Wtaohkf_stY\[�eSs�[Tfihkfi��^`[
Y\stY.]ifiY\mrWZfijT^`[�eJst}g��WZY~h�a`stY\nD}gfijT^�ª ng^`[¢ao�Dao]_^`[¢n�� c~�D[khTmojTm`[kf_[Nn\WZY\[¢]���mo��st]i}ghkf_stY�ng^`[NarWZ]_sthkhT^`[�ng^�¤�G 9 [T}gj¢}gY
ao�	ao]_^Nn���st�g]if_|~}gfihTm��S����^`[khkfiz{WZhkf_stY@ng^¢]vWlhdWZfi]i]_^�ng^�]�� c~�D[khTmojTm`[kf_[FeS^ojkzl^ohXWZ]_stjT[Fn���^`[khkfizl^oj�]vWlnDf_[d[kfieHWZhkf_stY�n\WZY\[F]_^
[k�	[ThT�ozl^�ao]ifiz{WZhkf_|p}\^�^oh�]vW{ngmojkfi��^�[Tm`ao}g]vWZfijT^�jTm`[k}g]ihdWZY~hT^Png^¢]���st�g]if_|p}gfihTm��S¾ ]½^`[ThUfizbeSstjkhdWZYph�ng^�jdWZegeS^o]_^oj�|~}\^Nng^
hT^o]_[Nzls	ng�o]_^`[
[TstY~hNw�stjkhT^ozl^oY~hb[keJm`ao}g]vWZhkf«wx[rq¼hdWZY~h
]vW�a`stYgYHWZf_[T[dWZY\a`^�ng^`[PegjTspa`^`[T[T}\[Nao]ifiz{WZhkf_|p}\^`[
z{WZjkhkf_^oY\[
^`[kh
eS^o},a`stYgYp}\^LeJst}gj�n���WZ}ghkjT^`[�a`stY\nDfihkf_stY\[Fstjk�gfihdWZ]_^`[r�

VX^oeg}gf_[�]_^`[�hkjdWr�tWZ}D��wxstY\n\WZzl^oYphdWZ}D��ng^��Q^ofi��c~hTstY�^oh�º,}gjkjdWr���Å®r¯2�2���¨qDng^FY\stz��gjT^o}D��zls	ng�o]_^`[�hkc\^ojkzbf_|~}\^`[
��WZegeS^o]_m`[�eg]i}\[�a`stzbz�}gY\mozl^oY~hZ?�²�º�eJst}gj%?�Y\^ojk���{²�WZ]vWZY\a`^�º�spng^o] ��stY~h�mohTm�ngmo��^o]_stegeJm`[©eJst}gj©[Tfiz�}g]_^oj�]���mo��sM>
]i}ghkf_stY�ng^`[¢arWZ]_sthkhT^`[P[dWZf_[TstYgYgf_�ojT^`[Nng^�¤�G 9 qJz{WZf_[¢eJ^o}�a`stY\a`^ojkY\^oY~hP]�� fiY 
\}\^oY\a`^{ng^`[��tWZjkfvWZhkf_stY\[Nng^b]���st�g]if_|p}gfihTm
[k}gj�]���mo��st]i}ghkf_stY�nD}�¤�G 9 �x^�� �\� ��WZjTn�³oµL¶t·_¸vq�®r¯��@sU± $ËWZYHWZ]_^�³oµL¶t·_¸_q�®r¯�°�¹�± $gjdWZY\£`stf_[�³oµX¶t·_¸_q©®r¯�¯�Ì�± $HWZYHWZ]_^�^ohCDWZ]i�tWZfi]�q�®r¯�¯MsU±#"~WZÉ�s�[kÉ	��³oµU¶t·_¸vq¼®r¯�¯�Æ��¨�J�Q^`[Lº�spng�o]_^`[�ng^l¤©fijTao}g]vWZhkf_stY�/XmoY\mojdWZ]_^Nwxst}gjkYgf_[d[T^oY~hLng^`[X[kfiz�}g]vWZhkf_stY\[
hkjT�`[�egjTm`aof_[T^`[�nD}uao�	ao]_^F[dWZf_[TstYgYgf_^oj�Wtaohk}\^o]JnD}u¤�G 9 q~z{WZf_[�]vW¢zlspngmo]if_[¡WZhkf_stY�^oh©]�� fizbeg]_mozl^oY~hdWZhkf_stY�n�� }gY\^�arWZ]_sthkhT^
jTm`[kf_nD}\^o]i]_^,WZ} e#�t]_^ [k}\n�jT^`[khT^ ngmo]if_arWZhT^���VLWZY\[la`^ a`stYphT^¨�	hT^�q�]_^`[ ?�²�º WZegeHWZjdWZf_[T[d^oY~hl]���st}ghkfi]U]_^ueg]i}\[b[Tfizbeg]_^
^ohb]_^ueg]i}\[{WZeghT^,ª�[kfiz�}g]_^oj{]���mo��st]i}ghkf_stY´eJs�[T[kfi�g]_^un�� }gY\^�arWZ]_sthkhT^�ng^,¤�G 9 [k}gj
}gYyao�Dao]_^ n���st�g]if_|~}gfihTm���GFY Y\^
wx^ojdWPeHWt[rqgn\WZY\[U}gY egjT^ozbf_^ojUhT^ozbe\[rq\n�� cp�peJsthkc\�`[T^XeHWZjkhkf_ao}g]if_�ojT^�[T}gj�]���WZzbeg]ifihk}\ng^�ng^`[���WZjkfvWZhkf_stY\[�ng^X]���st�g]if_|p}gfihTm
z{WZjkhkf_^oYgY\^��
ced���d�� � q��6i0mgn�o@l;p5nrq�j �-�0o � ���/m	�"o ����� �eo@p�i0k5i0o�ngo

��� }ghkfi]if_[dWZhkf_stY�ng^bzls	ng�o]_^`[�moY\^ojk��mohkf_|p}\^`[N^`[khL�HWt[dm`^{[k}gjL]vW a`stY\[d^ojk�tWZhkf_stY�ng^b]���moY\^ojk��f_^�ªu]vW�[k}gjÅw�Wta`^{ng^b]vW
arWZ]_sthkhT^bjTmoz{WZY\^oY~hT^��¼�Q^`[LegjkfiY\aofieHWZ}D� 
\}D�:moY\^ojk��mohkf_|p}\^`[Lfizbeg]if_|p}\m`[¢[TstY~hDt��Å®��F]�� fiY\[dst]vWZhkf_stY�[Tst]vWZfijT^
fiY\aof_ng^oY~hT^
WZ}{e#�t]_^��x^oY{[k}gegeJs�[dWZY~h�]���WZhkzls�[kegc\�ojT^�hkjdWZY\[TeHWZjT^oY~hT^���ngstY~h�}gY\^UeHWZjkhkf_^�^`[kh�jTm 
Hm`adcgf_^�eHWZj�]���WZ]i�Sm`ngs�Y\stYlY~}g]Sng^`[
arWZ]_sthkhT^`[���¹��S]_^�jdW`��stYgY\^ozl^oYph¿hkc\^ojkzbf_|p}\^�fiYDwxjdWZjTst}g��^�mozbf_[½��^ojT[Q]���WZhkzls�[kegc\�ojT^��ZVX^`[Qa`stY~hkjkfi�g}ghkf_stY\[�zbfiY\stjkfihdWZfijT^`[
�tWZjkfvWZ�g]_^`[{egjTsr��^oYHWZY~hung^1t���Í��
]vW:aTcHWZ]_^o}gj{f_[d[k}\^�nD} hkjdWZY\[keJstjkhlzlmojkf_nDf_stYHWZ]LWZhkzls�[kegc\mojkf_|~}\^�^oh,�zsp�
nD} 
\}D�
hkc\^ojkzbf_|~}\^�ng^la`stY\nD}\aohkf_stY�ng^l]vW aTcHWZ]_^o}gjN��^ojT[�st}�ng^oeg}gf_[�]vW [k}g�\[k}gjÅw�Wta`^,�¥eJs�[kfihkf«wU[kf�]vW [k}g�\[k}gjÅw�Wta`^l^`[kh�eg]i}\[
aTcHWZ}\ng^�|p}\^�]vW�[T}gjÅw�Wta`^���eJ^o}g��^oY~hbY\mrWZzlstfiY\[{WÃ»�^`aohT^ojb[T^oY\[kfi�g]_^ozl^oY~h{]_^`[N�gfi]vWZY\[{moY\^ojk��mohkf_|~}\^`[r� ¦ ����^¨�Da`�`[Å§ust}
]_^ ¦ ngm¨w�WZ}ghÅ§�n���moY\^ojk��f_^N^`[Th�hkjdWZY\[Åw�stjkzlmN^oY�a`stY\ng^oY\[dWZhkf_stY@st}�[k}g�g]ifiz{WZhkf_stY@nD}@¤�G 9 �	fvWb]vWladcHWZ]_^o}gjX]vWZhT^oY~hT^
ng^
[k}g�g]ifiz{WZhkf_stYQ�

®�s �
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ÈFsthkjT^{zlspngmo]if_[dWZhkf_stY ng^`[Pao�	ao]_^`[Pn�� c~�D[khTmojTm`[kf_[
^`[khN�HWt[Tm`^{[T}gj�]_^`[NjTm`[k}g]ihdWZhT[PY~}gzlmojkf_|p}\^`[bng^`[�zls	ng�o]_^`[Nng^
$\jdWZY\a`stf_[:³oµP¶t·_¸F�Å®r¯�¯�Ì��l|~}\^�]���stY´a`stY\[kf_ngmojT^ojdW�a`stzbzl^ ��moY\mojkf_|~}\^`[����Q^o}gjT[�zlspng�o]_^`[{hkc\^ojkzbf_|~}\^`[uª:}gY\^�nDf >
zl^oY\[Tf_stY@fiY\ao]i}gh¢]_^PhkjdWZY\[keSstjkhLzlmojkf_nDf_stYHWZ]�ng^
aTcHWZ]_^o}gjrqQ]���^¨»�^oh¢ng^
[T^ojkjT^bnD}�¤�G 9 q�^ohL[TstY�Wtng[Tstjkeghkf_stY�n\WZY\[X]_^
jTmo��st]ifihT^��p����m`aTcHWZYg��^Xng^X¤�G 9 ^oY~hkjT^�]_^`[©nDf«»�mojT^oY~hT[©jTm`[T^ojk��stfijT[X�xarWZ]_sthkhT^�qpWZhkzls�[kegc\�ojT^�qpjTmo��st]ifihT^���^`[Th©WZ]_stjT[�mohk}\nDf_m
eJst}gjUnDf«»�mojT^oY~hT^`[U��WZ]_^o}gjT[�ng^X]vW
|p}HWZY~hkfihTmLhTsthdWZ]_^¢ng^�¤�G 9 [T}gj�}gY�ao�Dao]_^Ln���st�g]if_|p}gfihTm��\¾ ]_[�hkjTst}g��^oYphF|p}Q� }gY�ao�	ao]_^
n�� cp�	[ThTmojTm`[kf_[U^`[kh�eJs�[T[kfi�g]_^XeJst}gj�}gY\^L|~}HWZYphkfihTmLhTsthdWZ]_^Lng^�¤�G 9 a`stzbegjkf_[T^L^oY~hkjT^N¹D��¯
^oh�ÆD��° � � ! ��� Ép���x[Tstfih�}gY\^egjT^`[d[kf_stY hTsthdWZ]_^�m`|p}gfi�tWZ]_^oYphT^�a`stzbegjkf_[T^�^oY~hkjT^ �tÆ
^ohN®rÆ�Ì
z��HWZj¡�����g�½^o}gj�mo��st]i}ghkf_stY�ng^L]vWbz{Wt[T[T^Lng^L]vW
arWZ]_sthkhkhT^
eJst]vWZfijT^¢ng^�¤�G 9 ^`[kh�fi]i]i}\[ThkjTm`^�[k}gj�]vWN�\��}gjT^�s\��ÍbeSst}gj�}gY\^Lz{Wt[d[T^XhTsthdWZ]_^¢ng^N¤�G 9 mo�~WZ]_^�ªbÆD��° � � ! ��� É	�\�
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�Q^¢aTc\stf«�,ng^�a`^Lzlspng�o]_^�[T^ojkh�[kfizbeg]_^ozl^oYphXª
fi]i]i}\[ThkjT^oj�]���^¨»�^oh�ng^L]vW
jTmoeJstY\[T^Xw�stjkhT^ozl^oY~hFY\stY*>�]ifiY\mrWZfijT^Nng^L]vW

arWZ]_sthkhT^{eS^ojkz{WZY\^oYphT^�WZ}D�@��WZjkfvWZhkf_stY\[�n���st�g]if_|p}gfihTmlegjkfiY\aofieHWZ]_^ozl^oYph
nD}\^�ªu]vWuY\stY*>�]ifiY\mrWZjkfihTm�nD}.jdW`��stYgY\^ozl^oYph
hkc\^ojkzbf_|p}\^�Wr��^`a¢]vWPhT^ozbeJmojdWZhk}gjT^�ng^L]vWbarWZ]_sthkhT^�^ohU]_^`[�jTmohkjTs�Wtaohkf_stY\[FY\stY*>�]ifiY\mrWZfijT^`[�Wt[T[dspaof_m`^`[�f_aof½WZ},hkjdWZY\[keSstjkh
zlmojkf_nDf_stYHWZ]	ng^�aTcHWZ]_^o}gj�^oh¼ª�]���^¨»�^oh½ng^�[d^ojkjT^�nD}P¤�G 9 �r����mo��st]i}ghkf_stY
ng^�]vW�z{Wt[d[T^���]vWtaofvWZfijT^�eJ^o}gh½¬ohkjT^©ngm`a`stzbeSs�[Tm`^
^oY�|~}HWZhkjT^`[XmohdWZeJ^`[:t��x¾k��}gY\^N]_^oY~hT^
ngm`aojTstf_[T[dWZY\a`^Png^�]vW{z{Wt[T[T^PW`��^`aN]���WZ}g��zl^oY~hdWZhkf_stY�ng^N]���st�g]if_|p}gfihTm��J¤�stzbzl^
fiY\nDf_|p}\m`^�n\WZY\[N]vW,[T^`aohkf_stY s\�i®���¹Dq½]vW,]ifiY\mrWZjkfihTm�^oY~hkjT^�]vW�z{Wt[d[T^{^ohP]���st�g]if_|~}gfihTm�egjTs��pf_^oYph
nD}�hT^ozbe\[
ng^ljT^ohdWZjTn
hkjT�`[ w�WZfi�g]_^´�0/ ¹�Ì�ÌyWZY\[¡��^¨�Df_[khdWZY~h,^oYphkjT^@]_^`[���WZjkfvWZhkf_stY\[�n���st�g]if_|p}gfihTm�^oh�]vW�jTmoeJstY\[T^:��]vWtaofvWZfijT^�� q Y jT^ohdWZjTn[Tfi��Ygf«�HarWZhkf«wQWZ}gjdWZfih�ngstYgY\mU}gY\^�w�stjkzl^U^o]i]ifieghkf_|p}\^FªLa`^ohkhT^UeSstjkhkf_stY¢±S�x¾T¾Å�½}gY\^Fngm`aojTstf_[T[dWZY\a`^FWZ�gjk}geghT^Fng^�]vWXz{Wt[T[d^
ng^l¤�G 9 zl^oYHWZY~h�ª�]vW�nDf_[keHWZjkfihkf_stY�ng^P]vW�arWZ]_sthkhT^
eJ^ojkz{WZY\^oY~hT^bfiY\[khdWZ�g]_^�±��x¾d¾T¾Å��}gY:jTmo��fizl^bao]ifiz{WZhkf_|~}\^b[khdWZ�g]_^
Wr��^`a{[T^o}g]_^ozl^oYphPng^`[NarWZ]_sthkhT^`[�ng^u¤�G 9 [dWZf_[TstYgYgf_�ojT^`[Q±��x¾!2¢�F}gY\^lhkjdWZY\[Tfihkf_stY�WZ�gjk}geghT^�ª eg]i}\[��HWt[T[d^bst�g]if_|~}gfihTm
z{WZjT|p}\m`^LeHWZjU]vWNw�stjkz{WZhkf_stY�jdWZegf_ng^Nn�� }gY\^LfizbeSstjkhdWZYphT^�arWZ]_sthkhT^LeJ^ojkz{WZY\^oY~hT^��?�Y a`stY\[kf_ngmojdWZY~hla`^ohkhT^umo��st]i}ghkf_stY a`stzbzl^uarWZjdWtaohTmojkf_[khkf_|~}\^ ng^�]���^¨»�^oh
n�� }gY\^�jTmohkjTs�Wtaohkf_stY eJs�[kfihkfi��^�[k}gjN]vW
arWZ]_sthkhT^�jTm`[kf_nD}\^o]i]_^�q¿]vW,�\��}gjT^�s\��ÍD��W�[k}g�����ojT^�|p}\^�]_^�[T�	[khT�ozl^�ao]ifiz{WZhkf_|p}\^�z{WZjkhkf_^oY eJ^o}gh
¬ohkjT^���jTs�[d[kf_�ojT^ozl^oY~h
jTm`nD}gfih¢ª�ng^o}D��mohdWZhT[X[khdWZ�g]_^`[�fiY\nDf_|~}\m`[X[k}gj�]vWl�\��}gjT^Rs\��ÍD� �@a`stjkjT^`[keJstY\n\WZY~hLjT^`[keJ^`aohkfi��^ozl^oY~h¢ª{]vWlegjTm`[d^oY\a`^P^oh
ª�]���WZ�\[T^oY\a`^{n�� }gY\^barWZ]_sthkhT^beS^ojkz{WZY\^oYphT^lng^{¤�G 9 �J����WZfijT^lnD}.ao�Dao]_^
n�� c~�D[khTmojTm`[kf_[LY\^bngmoeJ^oY\n.WZ]_stjT[¢|p}\^Png^
]vW
z{Wt[d[T^�z{WÃ�	fiz{WZ]_^Fng^�]vWXarWZ]_sthkhT^UeJ^ojkz{WZY\^oY~hT^F^oh�ng^�]vWLnDf_[ThdWZY\a`^U^oY~hkjT^�]_^`[�st�g]if_|~}gfihTm`[�aojkfihkf_|p}\^`[�jT^`[keJ^`aohkfi��^ozl^oY~h
WZegeJ^o]_m`^`[ v3�

w
� �2143 � ^oh v3�

w
� �2143 9 Wr��^`a v7�

w
� �2143 965 v3�

w
� �2143 � �VXWZY\[F]_^`[X[T^`aohkf_stY:[k}gfi�tWZYphT^`[rqË]vWbhdWZfi]i]_^NeSsthT^oYphkf_^o]i]_^PnD}:ao�Dao]_^N^oh�[dW{[d^oY\[kfi�gfi]ifihTmN[dstY~hX^`[khkfizlm`^`[F^ohXnDf_[Tao}ghTm`^`[

[dmoeHWZjTmozl^oY~hPeSst}gj¢]_^`[�hkjTstf_[�jTmohkjTs�Wtaohkf_stY\[NeJs�[kfihkfi��^`[NWt[T[dspaof_m`^`[�jT^`[keS^`aohkfi��^ozl^oYph
WZ}�hkjdWZY\[keJstjkh¢zlmojkf_nDf_stYHWZ]�ng^
adcHWZ]_^o}gjrq½ª�]���^¨»�^oh�ng^
]vW�eSst}\[d[kf_�ojT^b[k}gjX]���WZ]i�Sm`ngs,ng^
]vWuarWZ]_sthkhT^beS^ojkz{WZY\^oYphT^{ng^{¤�G 9 ^oh�ª�]vW a`stY\nD}\aohkf_stY�^oY
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[k}g�\[k}gjÅw�Wta`^lng^l]���moY\^ojk��f_^{hkc\^ojkzbf_|~}\^��¼�½WujTmohkjTs�Wtaohkf_stY�eSs�[kfihkfi��^l]if_m`^{ªu]���^¨»�^ohNng^l[T^ojkjT^{nD}�¤�G 9 YQ��^`[kh¢eHWt[�f_aof
mohk}\nDf_m`^��g¾ ]�WPmohTmF[k}g����mojTmL|p}\^F]_^`[�ng^o}D��egjT^ozbf_�ojT^`[�jTmohkjTs�Wtaohkf_stY\[�eJst}g�tWZf_^oYphUaojTm`^oj�}gY\^�fizbeJstjkhdWZY~hT^Xcp�	[khTmojTm`[Tf_[
n\WZY\[¼]���mo��st]i}ghkf_stYbnD}b¤�G 9 �ÃÈ�st}\[½egjTsteJs�[TstY\[rqÃ^oYNeHWZjkhkf_ao}g]if_^ojrqt|p}\^�]_^`[¼zlm`arWZYgf_[kzl^`[�ªU]���stjkfi��fiY\^�ng^�a`^`[½cp�	[khTmojTm`[Tf_[
Y\^LeS^o}g��^oYph�aojTm`^oj�|p}Q� }gY\^Lc~�D[khTmojTm`[kf_[�]ifizbfihTm`^��

²�f_^oY�|p}\^
]_^`[¢egjkfiY\aofieHWZ]_^`[Pa`stY~hkjkfi�g}ghkf_stY\[
moY\^ojk��mohkf_|~}\^`[N��WZjkf_^oY~h¢w�stjkhT^ozl^oY~h
ªu]���m`aTc\^o]i]_^�nDfi}gjkY\^{^oh�[¡WZf_[TstY*>
Ygf_�ojT^�q�ng^`[Nzls���^oYgY\^`[{WZYgY~}\^o]i]_^`[{stY~hbmohTmua`stY\[kf_ngmojTm`^`[rq�arWZjdWtaohTmojkf_[dWZY~h{}gY\^�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�ng^ ¤�G 9 ^oY
m`|~}gfi]ifi�gjT^l[¡WZY\[XWta`ao}gzN}g]vWZhkf_stY�st}@eJ^ojkhT^PY\^ohkhT^lWZYgY~}\^o]i]_^lng^
z{WZhkf_�ojT^��3?�Y�egjT^oYHWZYph�ng^`[Lzls���^oYgY\^`[�WZYgY~}\^o]i]_^`[rq
fiY\ngmoeS^oY\n\WZYphT^`[�ng^�]vW�egjTm`a`^`[T[kf_stYÁao]ifiz{WZhkf_|~}\^�q�]_^`[�ng^o}D�´e#�t]_^`[uOkst}\^oY~h ng^`[�j��t]_^`[�[T�pzlmohkjkf_|p}\^`[{eJ^ojkzl^ohkhdWZY~h
]���^¨�	f_[khT^oY\a`^un�� }gY\^�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�WZ}\[T[kf��gf_^oY�WZ}D��e#�t]_^`[PÈFstjTn�^oh Cp}\n���È�s�[�zls	ng�o]_^`[PY\^{eJ^ojkzl^ohkhT^oY~h
ngstY\a�ao]vWZfijT^ozl^oYph�eHWt[¿]���^¨�	f_[khT^oY\a`^�n�� }gY\^�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^UWtaohk}\^o]i]_^©}gYgf_|p}\^ozl^oY~h�WZ}Pe%�t]_^�Cp}\n�qZz{WZf_[�a`^o]i]_^ > aof
[T^ojdW
egjkf_[T^La`stzbzl^LjTm¨w�mojT^oY\a`^��
ced���d�� � k5l�j6o ��q3k5p  i�k n!�%nrq(j6l�m0���+� �el�m	���6k

�Q^`[N��jdWtnDf_^oY~hT[Phkc\^ojkzbf_|~}\^`[NegjTsr��s	|p}\m`[¢eHWZj�]_^`[���jdWtnDf_^oY~hT[P]vWZhkfihk}\nDfiYHWZ}D��n�� fiY\[Tst]vWZhkf_stY�ª ]vW [T}gjÅw�Wta`^lng^{]vW
eg]vWZY\�ohT^�^oYg��^oY\nDjT^oYphb}gY�hkjdWZY\[TeSstjkh
ng^�adcHWZ]_^o}gjl^oY~hkjT^�]_^`[NjTmo��f_stY\[Png^��HWt[T[T^`[
^ohPng^{cHWZ}ghT^`[
]vWZhkfihk}\ng^`[
^ohP]_^`[
e%�t]_^`[��	fvWF]vWXaofijTao}g]vWZhkf_stY�WZhkzls�[kegc\mojkf_|p}\^��5H�}bng^o]vªXng^�]vW�a`^o]i]i}g]_^Ung^�­�WtnD]_^o��qt]vW�aofijTao}g]vWZhkf_stY{ng^o�	f_^oY~h�fiY\[khdWZ�g]_^�^oh
]vWZf_[T[T^Leg]vWta`^�ªP}gY,jTmo��fizl^¢nD�pYHWZzbf_|p}\^¢ngstzbfiY\m�eHWZjU]_^`[�fiY\[khdWZ�gfi]ifihTm`[��HWZjTspao]ifiY\^`[r�H�Q^¢[k�D[khT�ozl^LngmoegjT^`[T[kf_stYgYHWZfijT^
|~}gf�[r� fiY\[khdWZ]i]_^XeJ^ojkzl^oh�n���Wt[T[k}gjT^oj�]vWNz{W@Ok^o}gjT^XeHWZjkhkf_^Lng^F]vWPjT^`nDf_[Thkjkfi�g}ghkf_stY zlmojkf_nDf_^oYgY\^¢ng^LaTcHWZ]_^o}gjr�g�Q^`[U�gfi]vWZY\[
moY\^ojk��mohkf_|~}\^`[�f_[T[k}\^`[Xng^`[Xzl^`[k}gjT^`['2�fiÉpfiYg� [k}g�����ojT^oYph¢|~}\^
]vW�a`stYphkjkfi�g}ghkf_stY�zlsr��^oYgY\^�Wtaohk}\^o]i]_^lWZ}D��e#�t]_^`[L^`[kh
w�WZfi�g]_^l^ohNng^b]���stjTnDjT^{ng^l|p}\^o]_|p}\^`[*�A� z & 9 �xÊ¿WZfi��^�^oh�¾ Yg��^ojT[dst]i]�q�®r¯�°�Æ��¨�'�¼st}ghT^¨wxstf_[rq¼a`^ohkhT^{a`stYphkjkfi�g}ghkf_stY�eJ^o}gh
ng^o��^oYgfijFfizbeJstjkhdWZY~hT^bW`��^`aN]���WZ}g��zl^oY~hdWZhkf_stY.ng^�]vWlegjT^`[d[kf_stY�WZhkzls�[kegc\mojkf_|p}\^��S�½WleJs�[T[kfi�gfi]ifihTmNn�� }gY\^�fiY\[ThdWZ�gfi]ifihTm
jTm`[k}g]ihdWZY~hT^�[k}gjl]vW:arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�ng^,¤�G 9 W:mohTm fiYgfihkfvWZ]_^ozl^oYph�egjTsteJs�[Tm`^ eHWZjDCDWZ�~WZY ³oµN¶t·_¸ �Å®r¯��tÍ��
^oh
/�f_^ojdWt[TaTc�^oh+�½s	stY �Å®r¯��tÍ���z{WZf_[�]���WZzbeg]ifihk}\ng^{^ohL]_^`[Lzlm`arWZYgf_[kzl^`[Nng^b]�� c~�D[khTmojTm`[kf_[¢YQ��mohdWZf_^oY~hPeHWt[¢mohk}\nDf_m`[r�Q¾À]_[
egjTsteSs�[T^oYphU|~}\^�[kfS}gY\^X|~}HWZYphkfihTmL[k}67{[dWZY~hT^Xng^¢¤�G 9 ^`[kh�nDf_[TeSstYgfi�g]_^�qD}gY\^XarWZ]_sthkhT^X[khdWZ�g]_^�eSst}gjkjdWZfih�[T^FjT^¨w�stjkzl^oj
ªl}gY\^�egjT^`[T[kf_stY�egjTspadc\^Nng^1+ ®��HWZjr� q Y\^¢hT^o]i]_^P|p}HWZY~hkfihTmPYQ��^`[kh�egjTst�HWZ�g]_^ozl^oYphLeHWt[FnDf_[TeSstYgfi�g]_^
Wtaohk}\^o]i]_^ozl^oY~h�¥��stfijU]vWbnDf_[Tao}\[T[Tf_stY,ª
]vWN�\Y,ng^La`^ohkhT^¢[T^`aohkf_stYË�¨qH^oY~hkjdWÃÂ_YHWZY~hLWZ]_stjT[U]vW
nDf_[TeHWZjkfihkf_stY�ng^X]vWbarWZ]_sthkhT^LeJ^ojkz{WZY\^oY~hT^��?�Yba`stY\[kf_ngmojdWZY~h�|p}\^�]_^©hkjdWZY\[keJstjkh¿ng^�aTcHWZ]_^o}gj�^`[Th½egjkfiY\aofieHWZ]_^ozl^oY~h©a`stY\nD}gfih¿eHWZj¿]_^`[¿fiY\[khdWZ�gfi]ifihTm`[¿�HWZjTspao]ifiY\^`[�q
]_^ 
\}D�lng^UaTcHWZ]_^o}gj�WZYgY~}\^o]Ëzlsr��^oY����U^`[kh�^¨�Degjkfizlm�eHWZj /Xf_^ojdWt[TaTc�^oh\�½s	stY��Å®r¯��tÍ��¿��jKJta`^�ªX]vWXeHWZjdWZzlmohkjkf_[dWZhkf_stY
[kfizbeg]if«�Hm`^�ng^RCphTstY\^{�Å®r¯��t¹��U[k}gfi��WZY~h�]vW
]_stfQng^LegjTsteJstjkhkf_stYgYHWZ]ifihTm
WZegegjTspadc\m`^ t
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	 ^`[khP]vW,egjT^`[T[kf_stY WZhkzls�[kegc\mojkf_|~}\^�q , ]vW hT^ozbeJmojdWZhk}gjT^uzlsr��^oYgY\^ung^�]vW,arWZ]_sthkhT^u^oh , 
 q½]vW�hT^ozbeSmojdWZhk}gjT^zlsr��^oYgY\^�m`|p}HWZhTstjkfvWZ]_^���¤�^o]vW,fi]i]i}\[ThkjT^�jdWZf_[dstYgYHWZ�g]_^ozl^oY~h�|p}\^�]���^�7{arWtaofihTm nD}�hkjdWZY\[TeSstjkhb^`[khPegjTsteSstjkhkf_stYgY\^o]i]_^�q
n�� }gY\^LeHWZjkh�ªP]vWPegjT^`[T[kf_stY,WZhkzls�[kegc\mojkf_|p}\^¢^oh¢qDn���WZ}ghkjT^LeHWZjkhrq\ªP}gY\^Xeg}gf_[T[¡WZY\a`^LnD} ��jdWtnDf_^oY~h�hkc\^ojkzbf_|p}\^¢^oYphkjT^
]_^`[F�HWt[d[T^`[F^oh�]_^`[�cHWZ}ghT^`[�]vWZhkfihk}\ng^`[r�J¾ ]¿^`[khXWt[d[k}gzlm¢fizbeg]if_aofihT^ozl^oYph�|~}\^N]���WZhkzls�[kegc\�ojT^PeJst]vWZfijT^�]_s	arWZ]_^N^`[ThXª{]vW
zl¬ozl^LhT^ozbeSmojdWZhk}gjT^Nn���m`|~}gfi]ifi�gjT^N|~}\^X]vW
arWZ]_sthkhT^��

Ê¼st}gj�eg]i}\[¢ng^
ao]vWZjkhTm�qJ]_^ 
\}D��ng^baTcHWZ]_^o}gjPW�mohTm
jTm`m`aojkfih¢[dst}\[X]vW�wxstjkzl^PegjTsteJs�[Tm`^
eHWZj'��WZjTn´³oµ�¶t·_¸ �Å®r¯��@sp�
[k}gfi�tWZYphRt
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s�� � ^`[Th�}gY\^
a`stY\[khdWZYphT^lng^PegjTsteSstjkhkf_stYgYHWZ]ifihTml�tWZjkfvWZ�g]_^
[dWZY\[LnDfizl^oY\[kf_stYQq�^oh�� �� }gY\^
^`[khkfiz{WZhkf_stY�WZegegjTs	aTc\m`^nD} 
\}D��ng^,aTcHWZ]_^o}gjlzlmojkf_nDf_stYHWZ]�|~}gf�ngmoeJ^oY\n ng^ ]vW���jdWr�pfihTm�ª�]vW:[k}gjÅw�Wta`^ � q�n�� }gY\^�m`aTc\^o]i]_^�ng^ cHWZ}ghT^o}gj �WZhkzls�[kegc\mojkf_|~}\^��~q\nD} jdW`��stY�eg]vWZY\mohdWZfijT^ � ^oh�ng^L]vWP�	fihT^`[T[T[T^Xng^LjTsthdWZhkf_stY:WZYg��}g]vWZfijT^ � �
��� _���� [! F @#"  D�E%$:���
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VXWZY\[�a`^¢a`stY~hT^¨�DhT^�qg]���moY\^ojk��f_^NWZYgYp}\^o]i]_^¢zls���^oYgY\^¢jT^`£o}\^LeHWZjU]vW
arWZ]_sthkhT^N^`[khUngstYgY\m`^LeHWZjRt
� | w � � � { ����� ! ���	� ,�
 } � � ���
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s���]_^`[½ng^o}D�¢egjT^ozbf_^ojT[¼hT^ojkzl^`[¼[TstYph½jT^`[keJ^`aohkfi��^ozl^oY~h¿]���moY\^ojk��f_^ ¦ WZ�\[dstjk�Sm`^¨§F�xnDf«»�mojT^oY\a`^�^oYphkjT^�]���moY\^ojk��f_^�fiY\aof_ng^oY~hT^
^oh½]���moY\^ojk��f_^�jTm 
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Température de surface de la calotte permanente (K)
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Pression atmosphérique de surface (milibars)
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Coefficient de transport atmosphérique
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¤�G 9 nDf_[keJstYgfi�g]_^Nn\WZY\[�aTcHWtao}gY.ng^`[FjTm`[T^ojk��stfijT[Xng^b¤�G 9 ngstY~hX]_^`[FegjkfiY\aofieHWZ}D��[TstYphF]vW
arWZ]_sthkhT^¢eS^ojkz{WZY\^oYphT^�q\]_^LjTmo��st]ifihT^¢^oh�]���WZhkzls�[kegc\�ojT^�� �¼st}ghT^¨wxstf_[rqHa`^`[U|~}HWZYphkfihTm`[F[dstY~h�eJ^o},a`stY~hkjdWZfiYphT^`[r�

�½W.|p}HWZY~hkfihTm�ng^�¤�G 9 egjTm`[T^oYphT^�n\WZY\[{]vW.arWZ]_sthkhT^,jTm`[kf_nD}\^o]i]_^.Cp}\n ^`[kh{^oY´eHWZjkhkf_ao}g]if_^oju^oY\a`stjT^�]���st�*Ok^oh�ng^
Y\stzN�gjT^o}\[T^`[�fiYphT^ojkjTst�~WZhkf_stY\[r�;CDW ¦ arWZeHWtaofihTm¨§�ªPa`stY~hkj��t]_^ojU]vWNegjT^`[T[kf_stY,WZhkzlstegc\mojkf_|p}\^�Wr��^`aX]_^`[��tWZjkfvWZhkf_stY\[Un�� fiY*>
[dst]vWZhkf_stY�fiY\aof_ng^oYphT^XY\m`a`^`[T[kfihT^�^oY�^¨»�^oh�|~}Q��^o]i]_^Xa`stY~hkf_^oYgY\^X}gY\^�|p}HWZY~hkfihTmLng^L¤�G 9 �gf_^oY [k}geJmojkf_^o}gjT^�WZ}ujTm`[T^ojk��stfij
WZhkzls�[Tegc\mojkf_|~}\^{Wtaohk}\^o]�� + ��z��HWZj¡�¨�Q�½WuarWZ]_sthkhT^ljTm`[kf_nD}\^o]i]_^DCp}\n@a`stY~hkf_^oYph�egjTst�HWZ�g]_^ozl^oYphN}gY\^b|p}HWZY~hkfihTmbfiz >
eJstjkhdWZY~hT^�n���^rWZ}Qq~ªXarWZ}\[T^�n�� }gY\^�eHWZjkh�ng^�]vWXegjTst�HWZ�g]_^UY\stY*> [khdWZ�gfi]ifihTm�hkc\^ojkzls	nD�pYHWZzbf_|p}\^�n�� }gY\^�arWZ]_sthkhT^Ung^�¤�G 9
eg}gjT^N�xÈ���^�³oµ�¶t·_¸vq�¹�Ì�Ì�Ì���^oh�n���WZ}ghkjT^UeHWZjkh©ng^�]vWXeSs�[d[kfi�g]_^�a`stY\ng^oY\[dWZhkf_stY�WZYgYp}\^o]i]_^Fn���^rWZ}Qq~[dW�hT^ozbeSmojdWZhk}gjT^FmohdWZY~h
]vWZjk��^ozl^oYphFfiYDw�mojkf_^o}gjT^�ª
]vWbhT^ozbeSmojdWZhk}gjT^Nng^¢a`stY\ng^oY\[dWZhkf_stY�ng^¢]���^rWZ}QqËWZ��f_[T[dWZYphFWZfiY\[kf½a`stzbzl^�}gY ¦ egf_�o��^LwxjTstf_n	§
eJst}gj�]vWl��WZeS^o}gjXn���^rWZ}:^oY~�	fijTstYgYHWZY~hT^��Q����moeHWZf_[d[T^o}gj¢Wt[T[Ts	aof_m`^Nª{]vW{arWZ]_sthkhT^���ng^b¤�G 9 ^`[kh�hTst}ghT^¨w�stf_[�fiY\a`stYgY~}\^��
q Y\^XmoeHWZf_[T[T^o}gjUng^b®¢ª�®rÌ�ÌPz a`stjkjT^`[keJstY\nDjdWZfihUjT^`[keJ^`aohkfi��^ozl^oY~h�ng^¢ÌD���bªV��Ì)( ng^�]vW
|p}HWZY~hkfihTm�WZhkzls�[Tegc\mojkf_|~}\^
zls���^oYgY\^��g²�f_^oYu|p}\^�]_^`[�w�WZfi�g]_^`[�zl^`[k}gjT^`[�ng^���WZeS^o}gj�n���^rWZ} ^oYgjT^o��f_[khkjTm`^`[U^oY mohTm�eHWZj�]_^`[�[TstY\ng^`[ 2FfiÉ	fiYg�b[Tstf_^oY~h
a`stzbeHWZhkfi�g]_^`[FW`��^`a�}gY\^XarWZ]_sthkhT^FjT^`a`st}g��^ojkhT^Ln�� }gY\^Xa`st}\adc\^Lng^L¤�G 9 qp]_^`[�zl^`[k}gjT^`[�^oYgjT^o��f_[khkjTm`^`[�ng^oeg}gf_[�]vW �½^ojkjT^
^oY ®r¯2��¯
�&"~WZÉ�s�[kÉ	��^oh�²�WZjkÉ�^ojrqg®r¯�°Msp�¼stY~h�zlstY~hkjTm�}gY\^�WZ}g��zl^oYphdWZhkf_stYlfiYgcHWZ�gfihk}\^o]i]_^�n�� }gY
w�WtaohT^o}gj�[kf«�P^oYN��WZeS^o}gj
n���^rWZ}�eJst}g�tWZYphF[k}g����mojT^ojb�xn���WZ}ghkjT^`[�fiY~hT^ojkegjTmohdWZhkf_stY\[¢[TstYph�eJs�[T[kfi�g]_^`[¡��]vWlnDf_[keHWZjkfihkf_stY�egjTsr�	f_[TstfijT^Png^�]vW{a`st}\aTc\^
ng^
¤�G 9 ]vWZf_[T[dWZYphF[r��^¨�DeJs�[T^ojFªb]vW{[k}g�g]ifiz{WZhkf_stY�^`[Thkfi�tWZ]_^�qH]���^rWZ}�[Tst]if_ng^¢egjTm`a`m`ng^ozbzl^oY~hLjT^`a`st}g��^ojkhT^��S����mohk}\ng^Nng^
]���mo��st]i}ghkf_stY�fiY~hT^ojdWZYp}\^o]i]_^
ng^�ngmoegjT^`[T[kf_stY\[�aofijTao}g]vWZfijT^`[b��WZegeS^o]_m`^`[ ¦ CpÇ�f_[T[X¤©c\^`^`[T^¨§ ��st�\[T^ojk��m`^`[FeHWZj�]_^`[Fzbf_[T[kf_stY\[
º:WZjT[ /�]_st�HWZ]�Cp}gjk��^o��stjF^oh�º:WZjT[ G�nD�D[T[T^o� ª
]vWb[T}gjÅw�Wta`^¢ng^¢]vWlarWZ]_sthkhT^¢jTm`[Tf_nD}\^o]i]_^�[k}g�����ojT^oYph�WZ}\[T[kf½}gY\^L�tWZjkfvW@>
�gfi]ifihTm
WZYgY~}\^o]i]_^PfizbeJstjkhdWZY~hT^bng^N]���moeHWZf_[T[T^o}gjXnD}@¤�G 9 �xº�WZ]ifiYy³oµU¶t·_¸vqË¹�Ì�ÌD®�±J²��pjkY\^N^oh�¾ÀYg��^ojT[Tst]i]�qJ¹�Ì�Ì�Í��¨�Ë¾À]¿^`[Th
WZfiY\[Tf�nDf 7{aofi]_^�ng^{a`stY\ao]i}gjT^{egjTmoz{WZhk}gjTmozl^oYph
[T}gj¢]vW�|p}HWZY~hkfihTm�ng^�¤�G 9 egjTm`[T^oYphT^�n\WZY\[�]vW�arWZ]_sthkhT^ Cp}\n�^oh�]_^`[
wx}ghk}gjT^`[Ust�\[T^ojk��WZhkf_stY\[�ng^X]vWl[TstY\ng^¢º:WZjT[�G�nD�	[d[T^o��ng^o�	jdWZfihFWZegeJstjkhT^oj�ng^`[�fiYDw�stjkz{WZhkf_stY\[Fa`stzbeg]_mozl^oYphdWZfijT^`[r�
q Y eJstfiY~h�fizbeSstjkhdWZYph�^`[khl|p}\^�ng^`[l|p}HWZY~hkfihTm`[�[k}gegeg]_mozl^oY~hdWZfijT^`[�fizbeJstjkhdWZY~hT^`[�ng^�¤�G 9 eJst}gjkjdWZf_^oY~h�¬ohkjT^

egjTm`[d^oY~hT^`[�n\WZY\[¢]_^`[Lng^o}D�:arWZ]_sthkhT^`[�eSst]vWZfijT^`[¢[dst}\[X]vW�wxstjkzl^bng^la`stzbeg]_^¨�g^`[Lcp�	nDjdWZhTm`[
¤�G 9 > ­ 9 G��xao]vWZhkcgjdWZhT^`[¡�
eJst}g��WZY~h�[T^U]ifi�JmojT^oj�n\WZY\[©]���WZhkzls�[kegc\�ojT^LªLcHWZ}ghT^�st�g]if_|p}gfihTm�]_stjT[�ng^�[T}g�g]ifiz{WZhkf_stYung^`[�arWZ]_sthkhT^`[L�&"~WZÉ�s�[kÉ	��³oµ�¶t·_¸vq
®r¯�¯�Æ��¨�½¤�^oeJ^oY\n\WZY~hrqQ}gY\^b^`[khkfiz{WZhkf_stY�ng^P]_^o}gj¢a`stY\a`^oY~hkjdWZhkf_stY��HWt[Tm`^b[k}gjX]_^`[¢a`stY~hkjdWZfiYphT^`[¢hkc\^ojkzls	nD�pYHWZzbf_|p}\^`[
ng^`[�arWZ]_sthkhT^`[F[k}g�����ojT^L|p}Q� }gY\^L|~}HWZYphkfihTmLhTsthdWZ]_^XfiYDwxmojkf_^o}gjT^Nªb¹�Ì�ÌPz��HWZjU^`[kh�egjTst�HWZ�g]_^ozl^oYph�egjTm`[T^oYphT^¢^ohU|~}Q� }gY\^
^`[Thkfiz{WZhkf_stY�jTmrWZ]if_[khT^¢[T^ojdWZfih�egjTspadc\^¢ng^¢|p}\^o]_|~}\^`[UnDf L WZfiY\^`[Fng^Xz��HWZj
�xº�^o]i]_stYQqQ®r¯�¯2���¨��Q^`[ fiY\a`^ojkhkfihk}\ng^`[�[k}gju]vW |~}HWZYphkfihTm.ng^�¤�G 9 egjTm`[T^oYphT^.n\WZY\[�]_^:jTmo��st]ifihT^.[dstY~h�WZ}\[T[Tf�hkjT�`[���jdWZY\ng^`[r�U�Q^`[
egjTstegjkf_mohTm`[�n���Wtng[Tstjkeghkf_stY.^ohLn���m`aTcHWZYg��^lnD}@jTmo��st]ifihT^
z{WZjkhkf_^oY�Wr��^`a
]���WZhkzlste\[kc\�ojT^b[TstY~hL��moY\mojdWZ]_^ozl^oYph¢�HWt[Tm`^`[
[T}gj�ng^`[�zl^`[k}gjT^`[�^¨�	eJmojkfizl^oY~hdWZ]_^`[��pf_[¡WZY~h�ªX[kfizN}g]_^oj�]_^�a`stzbeSstjkhT^ozl^oYph©ng^�nDf«»�mojT^oY~hT[�z{WZhTmojkfvWZ}D�
jT^oY~hkjdWZYph©n\WZY\[
]vWNa`stzbeJs�[kfihkf_stY�nD}�jTmo��st]ifihT^����Xf_^¨»�^oj�^oh��S^oYph��Å®r¯�¯�¹��©^`[khkfizl^oY~hU|p}Q� }gY�stjTnDjT^Xng^���jdWZY\ng^o}gjU^¨�Df_[khT^F^oY\a`stjT^Xn\WZY\[
]vWP|p}HWZY~hkfihTmLng^¢¤�G 9 Wtng[Tstjk�Jm`^�^oYphkjT^¢¹�ÆP^oh�¹�Æ�ÌNzN�HWZjr�s�½st}ghT^¨w�stf_[rqD}gY\^��tWZ]_^o}gj�z{WÃ�Dfiz{WZ]_^Lng^XÆ�ÌNzN�HWZjU[T^oz��g]_^
eg]i}\[UjTmrWZ]if_[khT^{�&�Xf_^¨»�^oj�^oh��S^oY~hrq½®r¯�¯�¹�± �S^oY~h�^oh��F}gfiYgYQqQ®r¯�¯�Æ��¨�H�ngnDfihkf_stYgYHWZY~hu]_^`[{a`stYphkjkfi�g}ghkf_stY\[�z{WÃ�Dfiz{WZ]_^`[{ng^`[{jTm`[T^ojk��stfijT[rq�fi]�[T^oz��g]_^�|~}Q� }gY\^,�tWZ]_^o}gj�hTsthdWZ]_^�ng^�®rÌ�Ì@>
®rÆ�Ì{z��HWZjL[TstfihF}gY\^��JstjkY\^P[k}geSmojkf_^o}gjT^NjTmrWZ]if_[khT^�� �½st}ghT^¨w�stf_[rq�ªbcHWZ}ghT^
st�g]if_|p}gfihTm�qH]_stjT[d|~}\^N]vW{arWZ]_sthkhT^NjTm`[kf_nD}\^o]i]_^
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nDf_[keHWZjdWZfihrq�]vW@egjT^`[T[kf_stYyeg]i}\[�mo]_mo��m`^ w�stjTa`^ }gY\^�eHWZjkhkf_^,fizbeSstjkhdWZYphT^�nD}Á¤�G 9 ª@¬ohkjT^�Wtng[Tstjk�Sm`^�jTm`nD}gf_[dWZY~h�]vW
�tWZ]_^o}gj�WZhkzls�[kegc\mojkf_|p}\^FÊU�i�	VLWZY\[�]_^�zlspng�o]_^F^¨�	hkjT¬ozl^�ng^0$\jdWZY\£`stf_[L³`µ�¶t·i¸ �Å®r¯�¯�Ì���}ghkfi]if_[Tm`^UeJst}gj�]vWL�\��}gjT^�s\��ÍDqp]vW
�tWZ]_^o}gj�ng^�ÊU��^`[kh<��°Lz��HWZj�fizbeg]if_|p}HWZY~h©}gY\^U|p}HWZY~hkfihTmUfizbeJstjkhdWZY~hT^Fn\WZY\[�]_^�jTmo��st]ifihT^Fng^�°�¹XzN�HWZjF�xarWZj � ���H� 'P®rÆ�Ìz��HWZj¡�¨�\¾À]Q^`[khUWZ]_stjT[�jdWZf_[TstYgYHWZ�g]_^Lng^La`stY\[kf_ngmojT^ojF|~}\^XÊU�('P®rÌ�Ì
zN�HWZj�^`[kh�}gY\^X�JstjkY\^L[k}geSmojkf_^o}gjT^Lng^X]vWPegjT^`[d[kf_stY
WZhkzls�[kegc\mojkf_|~}\^NnD}�jTmo��fizl^¢ao]ifiz{WZhkf_|p}\^¢[dWZY\[UarWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�ng^�¤�G 9 �
q Y,jTm`[k}g]ihdWZhUY\sthdWZ�g]_^¢^`[khU|p}\^L]vWPhdWZfi]i]_^¢ng^¢]�� c~�D[khTmojTm`[kf_[�Wt[T[dspaof_m`^¢WZ}�hkjdWZY\[TeSstjkhUzlmojkf_nDf_stYHWZ]¿ng^LaTcHWZ]_^o}gj�^`[khegjTst�HWZ�g]_^ozl^oY~hung^u]���stjTnDjT^�ng^ |~}\^o]_|p}\^`[bng^o��jTm`[{^ohl|p}\^ + � !(' [T^ozN�g]_^ }gY\^ ��WZ]_^o}gjbz{WÃ�	fiz{WZ]_^��=GFY Y\sthT^ojdWDq

ª�Y\st}g��^rWZ} |p}\^{a`^`aof�^`[kh¢w�stjkhT^ozl^oY~hb[keJm`ao}g]vWZhkf«wkq½hdWZYphP]_^{Y\stz��gjT^ung^�eHWZjdWZzl�ohkjT^`[ba`stY~hkjdWZfiY~hT[{^`[kh¢w�WZfi�g]_^���?�Y
eHWZjkhkf_ao}g]if_^ojrq�]vW�YHWZhk}gjT^�^ohl]_^`[bzlm`arWZYgf_[kzl^`[{zl¬ozl^`[{nD}yhkjdWZY\[keJstjkh�WZhkzls�[kegc\mojkf_|p}\^���WZjkf_^oY~h{wxstjkhT^ozl^oYph�Wr��^`a
]���st�g]if_|~}gfihTmN^oh�jT^`|~}gf_�ojT^oYphFng^`[�WZYHWZ]i�D[T^`[U[k}gegeg]_mozl^oYphdWZfijT^`[r�
ced���d c � i/pIk5q3lg��p5nrq�j6o mgngi<�0o���m � l�m���i �6q �-�0o �*l�mgq�p�p&�"o

¤�stzbzl^uegjTm`[T^oY~hTm`^un\WZY\[P]_^�aTcHWZegfihkjT^@®�q¼]vW,jTmohkjTs�Wtaohkf_stY nDfijT^`aohT^�]if_m`^ ª�]���WZ]i�Jm`ngs:ng^`[
arWZ]_sthkhT^`[�Okst}\^�egjTsM>
�HWZ�g]_^ozl^oY~h
}gY�j��t]_^�hkjT�`[¢fizbeJstjkhdWZY~hbn\WZY\[N]���WZ]ihT^ojkYHWZY\a`^�ng^`[Nao�	ao]_^`[N��]vWtaofvWZfijT^`[A>�fiYphT^ojk��]vWtaofvWZfijT^`[bhT^ojkjT^`[khkjT^`[rq¿^oY
eHWZjkhkf_ao}g]if_^oj©n\WZY\[�]vWXnDf_[T[T�pzlmohkjkf_^Ung^`[�eSmojkf_s	ng^`[���]vWtaofvWZfijT^`[�st�\[d^ojk��m`^`[�WZ} �F}HWZhT^ojkYHWZfijT^��~�½WLjTmohkjTs�Wtaohkf_stY{eJs�[kfihkfi��^
Wt[T[Ts	aof_m`^NeJ^o}gh¢^oYg��^oY\nDjT^ojL}gY\^
jTmoeJstY\[T^PY\stY@]ifiY\mrWZfijT^b^ohLjT^ohdWZjTngm`^lWZ}D����WZjkfvWZhkf_stY\[¢ng^P]�� fiY\[Tst]vWZhkf_stY.fiY\aof_ng^oY~hT^��
�½W
aojTstf_[T[dWZY\a`^Lng^`[UarWZ]_sthkhT^`[U]_stjT[�ng^X]vWNnDfizbfiYp}ghkf_stY�ng^X]�� fiY\[Tst]vWZhkf_stY fiY\aof_ng^oYphT^NWZ}g��zl^oYphT^L]���WZ]i�Sm`ngs
eg]vWZY\mohdWZfijT^�q
a`stY\nD}gf_[dWZY~h¢ª{}gY\^NnDfizbfiYp}ghkf_stY:ng^N]�� fiY\[Tst]vWZhkf_stY.WZ�\[Tstjk�Jm`^�^ohXng^¢]vW{hT^ozbeSmojdWZhk}gjT^P��]_st�HWZ]_^�qËeS^ojkzl^ohkhdWZYphL]vWbeJm >
jTmoYgYgfihTm�ng^`[�arWZ]_sthkhT^`[��~�½WLngmoeJ^oY\n\WZY\a`^�ng^U]���WZ]i�Sm`ngsPW`��^`a�]vWXhT^ozbeJmojdWZhk}gjT^�wxst}gjkYgfih©WZ]_stjT[�}gY\^UarWZ}\[T^�fizbeJstjkhdWZY~hT^
n�� c~�D[khTmojTm`[kf_[Lao]ifiz{WZhkf_|p}\^�� 2�stfijN¤©jTsrÇ�]_^o�:^oh�È�stjkhkcQq�®r¯�¯D®��¨�J¾ ]�WuWZfiY\[kf�mohTmNegjTsteJs�[Tm
|p}\^N]vW{��WZ]_^o}gj�eg]i}\[X�HWt[d[T^
ng^l]vW�a`stY\[khdWZY~hT^�[Tst]vWZfijT^{nD}gjdWZYph
]_^{Ê�jTm`arWZzN�gjkf_^oY WZ}gjdWZfih
n65�eg]_stYg��^ojP]vW �¼^ojkjT^un\WZY\[�}gY�mohdWZhNng^l��]vWtaofvWZhkf_stY
��]_st�HWZ]_^:�xng^�h �	eJ^ ¦ CpY\srÇ��HWZ]i]Z?©WZjkhkcD§ �¢ngstYph
^o]i]_^�YQ��WZ}gjdWZfihPeg}�[Tstjkhkfij
|p}\^leJst}gjN}gY\^{�tWZ]_^o}gj
ng^{]vW,a`stY\[khdWZY~hT^
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fiY\aof_ng^oYphT^��
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[k}gj�]vWl�\��}gjT^Rs\����^oY�wxstY\aohkf_stY:ng^�]vW{wxjdWtaohkf_stY�z{Wt[d[kf_|~}\^Png^NeSst}\[T[Tf_�ojT^�eJst}gj
]_^`[�hkjTstf_[�jdW`��stY\[UnDf«»�mojT^oY~hT[Ung^`[���jdWZfiY\[�ng^L¤�G 9 nD}uhdWZ�g]_^rWZ} s\�i®��g�Q^`[�jTm`[k}g]ihdWZhT[�[dstY~hU^oYuhkjT�`[��SstY�Wta`a`stjTn�Wr��^`a
]_^`[UegjTm`nDf_aohkf_stY\[Xng^'��WZjkjT^oY�³`µ�¶�·i¸¿�Å®r¯�¯�Ì��¨�HÊ¿st}gj�}gY�jdW`��stY�zlsr��^oY:ng^`[UeJst}\[T[kf_�ojT^`[U^ohF}gY\^Xw¥jdWtaohkf_stY�z{Wt[T[kf_|p}\^
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Fraction massique en poussière

µr      = 10   m
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aojTstf_[d[dWZY~hT[�}ghkfi]if_[Tm`[r��¾ÀY~��^ojT[T^ozl^oYphrq�eSst}gjung^,]vW�eJst}\[T[kf_�ojT^ ¦ eg}gjT^¨§�^oh�}gY\^�wxjdWtaohkf_stY z{Wt[d[kf_|~}\^�hT^oY\n\WZY~hu��^ojT[
]�� }gYgfihTm�qZ]���WZ]i�Jm`ngsXa`stY~��^ojk��^���^ojT[ +�ÌD�i®r°DqtWt[d[T^ L egjTs	aTc\^�ng^©]vWU��WZ]_^o}gj�zlsr��^oYgY\^�^`[khkfizlm`^�ª'+ ! ��� nD}P[dst]pz{WZjkhkf_^oYQ��¼W
a`stY~hdWZzbfiYHWZhkf_stY:nD}�¤�G 9 eHWZjU]vWPeSst}\[d[kf_�ojT^XegjTsr��s	|~}\^X}gY\^¢�HWZf_[T[T^XY\sthdWZ�g]_^¢ng^X]���WZ]i�Jm`ngsgq\a`stzbzl^�WZhkhT^oY\nD}\^�q
z{WZf_[�^o]i]_^�YQ��WZegeHWZjdWÃÂ_hU[T^oY\[Tfi�g]_^�|p}\^�eSst}gj�ng^`[�wxjdWtaohkf_stY\[�z{Wt[T[kf_|p}\^`[�^oYueJst}\[T[kf_�ojT^`[�[k}geJmojkf_^o}gjT^`[Uª + � ! & � �	Ê¿WZj]vW�[k}gfihT^�qp]_^UjdW`��stY ng^`[©��jdWZfiY\[�ng^X¤�G 9 W¢mohTm�aTc\stf_[kfJmo�~WZ]Jª{®rÌ�Ì ��z��p�Q^FzlmohdWZzlstjkegcgf_[kzl^Xng^�]vW���]vWta`^F|p}gfHhT^oY\n
ª{w�WZfijT^PWZ}g��zl^oYphT^oj¢]_^PjdW`��stY.ng^`[X��jdWZfiY\[¢Wr��^`aN]_^PhT^ozbe\[XYQ��W�eHWt[LmohTm
a`stY\[kf_ngmojTm����½W�a`stY~hdWZzbfiYHWZhkf_stY�nD}�¤�G 9
eHWZjLng^P]vW���]vWta`^
n���^rWZ}.|~}gf�egjTsr��s	|p}\^�qJª�]���stegeJs�[Tm�qS}gY\^lWZ}g��zl^oY~hdWZhkf_stY�ng^P]���WZ]i�Jm`ngsgqQª�arWZ}\[T^
nD}�eg]i}\[X��jdWZY\n
WZ]i�Jm`ngsuYHWZhk}gjT^o]�ng^
]vW���]vWta`^bn���^rWZ}.eg}gjT^
eHWZjLjdWZegeJstjkhNª�]vW���]vWta`^larWZjk�JstYgf_|~}\^�qJYQ��^`[ThLeHWt[Lf_aof�a`stY\[kf_ngmojTm`^��3?�Y
st}ghkjT^�q¿]vW�a`stY~hdWZzbfiYHWZhkf_stYynD}y¤�G 9 eHWZjP]_^`[P��st]vWZhkfi]_[��x^rWZ}Qq½eJst}\[T[kf_�ojT^��NWZ}g��zl^oY~hT^u]���mozbf_[d[kfi�pfihTm�ng^�]vW,arWZ]_sthkhT^
� ��WZjkjT^oY.³oµ�¶t·_¸_qË®r¯�¯�Ì��¨�g�¼st}ghT^¨wxstf_[�q~a`^ohkhT^�ng^ojkYgf_�ojT^�W�mohTm��g�gm`^Fª�ÌD��¯�ÆDqp[kfizbfi]vWZfijT^ozl^oY~hUª¢]vW¢[T^`aohkf_stY�egjTm`a`m`ng^oY~hT^��

�Q^`[�jdW`��stY\[©ng^`[�eHWZjkhkf_ao}g]_^`[�mohdWZYph�a`stY\[kf_ngmojTm`[©a`stzbzl^Ua`stY\[khdWZY~hT[�q�]���mo��st]i}ghkf_stY�ng^�]���WZ]i�Jm`ngs¢ng^�]vWXarWZ]_sthkhT^U[k}gj
}gY�ao�	ao]_^¢n���st�g]if_|p}gfihTm�ngmoeJ^oY\n,ng^¢]���mo��st]i}ghkf_stY�nD}�jdWZegeJstjkhF^oYphkjT^¢]_^`[Fa`stY\a`^oY~hkjdWZhkf_stY\[�jT^`[keJ^`aohkfi��^`[ 9 �¢^oh 9[� nD}zlmo]vWZYg��^��t¤�^ohkhT^�mo��st]i}ghkf_stY
^`[khQ�gf_^oYPmo�pf_ng^ozbzl^oYph¼fiY\a`stYgYp}\^©^ohQ}gY�zlspng�o]_^�hkjT�`[½[kfizbeg]_^�W�mohTm�adc\stf_[kf~eJ^ojkzl^ohkhdWZY~h
ng^©a`^ojkY\^oj¼]_^`[¼egjTstegjkf_mohTm`[�^`[T[T^oYphkf_^o]i]_^`[¿ng^©]�� c~�D[khTmojTm`[kf_[¿mohk}\nDf_m��ICp}gfi�tWZYph¼]_^©zlm`arWZYgf_[kzl^�|~}HWZ]ifihdWZhkf«wËng^�]�� c~�D[khTmojTm`[kf_[rq
mo��s	|p}\mLeHWZj��¼spstY ³oµ�¶t·_¸¼�Å®r¯�°�Ì���^oh �Xf_^¨»�^ojF^oh'�S^oY~h
�Å®r¯�¯�¹��¨qË^oh�a`stY\[kf_ngmojdWZY~hX|~}Q� }gY\^PWZhkzls�[kegc\�ojT^Neg]i}\[Fng^oY\[T^
w�W`��stjkf_[d^l]vW�w�stjkz{WZhkf_stY�ng^bhT^ozbeJ¬ohT^`[Png^beSst}\[d[kf_�ojT^l^oh¢]_^bhkjdWZY\[TeSstjkhPng^`[¢eJst}\[T[kf_�ojT^`[¢��^ojT[�]_^`[ L stY\^`[�eSst]vWZfijT^`[rqY\st}\[XW`��stY\[Xa`stY\[kf_ngmojTmN}gY\^¢]_stf�[kfizbeg]_^Nng^¢egjTsteJstjkhkf_stYgYHWZ]ifihTmb^oY~hkjT^N]_^¢jdWZegeJstjkh 9 � � 9[� �¥eJst}\[T[kf_�ojT^ E�¤�G 9 ��^oh�]vW
egjT^`[d[kf_stY,WZhkzls�[kegc\mojkf_|p}\^�ªP]vW
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	 �g¾À]�^`[khUnDf 7{aofi]_^¢ng^L[dWr��stfij�[kf�}gY\^XhT^o]i]_^L]_stfQ^`[kh�jTmrWZ]if_[ThT^�qgmohdWZY~hFngstYgY\m]vW�zlm`a`stYgYHWZf_[T[¡WZY\a`^bfizbeSstjkhdWZYphT^lng^`[Xzlm`arWZYgf_[kzl^`[¢ng^
hkjdWZY\[TeSstjkh¢^ohLn���Wta`ao}gz�}g]vWZhkf_stY�ng^`[X��st]vWZhkfi]_^`[¢z{WZjkhkf_^oY\[
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Pression atmosphérique de surface (milibars)
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 wNv�{ ^ohueHWZj a`stY\[Tm`|p}\^oY~h ]���WZfijT^:ng^�]�� c~�D[khTmojTm`[kf_[Wt[d[Tspaof_m`^��

²©f_^oY.|p}\^b]vW�hdWZfi]i]_^bz{WÃ�Dfiz{WZ]_^lng^b]�� cp�	[ThTmojTm`[kf_[¢[Tstfih¢[k}\[da`^oeghkfi�g]_^lng^laTcHWZYg��^ojrq¼^oY@zlspnDf«�ËWZYphNn�� }gY@eHWZjkh¢]vW
zls	ngmo]if_[dWZhkf_stY�ao]ifiz{WZhkf_|~}\^unD}�jdWZegeSstjkh 9 � � 9 � st}�]vW hdWZfi]i]_^�ng^`[P��jdWZfiY\[
nD}�zlmo]vWZYg��^�q�stY�a`stY\[ThdWZhT^�q¼ng^{w�Wt£`stY
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eHWZjdWtngs`�\WZ]_^�qJ]vWbw�WZfi�g]_^PWZzbeg]ifihk}\ng^Pz{WÃ�Dfiz{WZ]_^
ng^�]�� cp�	[khTmojTmojkf_[¢Wt[d[Tspaof_mPªl]vW{jTmohkjTs�Wtaohkf_stY�¤�G 9 >�eSst}\[d[kf_�ojT^��Ë��� fiY*>
hT^ojkegjTmohdWZhkf_stY�^`[khF]vW
zl¬ozl^�|p}\^LeJst}gjU]_^¢hkjdWZY\[TeSstjkhFWZhkzls�[Tegc\mojkf_|~}\^Png^¢aTcHWZ]_^o}gj tg]���WZzbeg]ifihk}\ng^Png^¢]�� cp�	[khTmojTm`[Tf_[
ngmoeS^oY\n�egjkfiY\aofieHWZ]_^ozl^oYphleSst}gj
]_^`[bng^o}D��jTmohkjTs�Wtaohkf_stY\[rq�ng^�]���WZzbeg]ifihk}\ng^ nD}�[¡WZ}gh��W�Pr �xµ�� �Nng^�egjT^`[d[kf_stYyWZhkzlsM>
[kegc\mojkf_|~}\^�ªu]���st�g]if_|~}gfihTm{aojkfihkf_|~}\^ v3�

w
� �2143 9 �5�QjTstf_[�arWt[¢��moY\mojkf_|~}\^`[�eS^o}g��^oYphN[T^
egjTm`[T^oYphT^oj��gf_^oY.�	f_[kfi�g]_^`[¢[T}gjL]_^`[

�\��}gjT^`[�s\� s
^oh�s\��°�t��Å®��©[kfË]vWP[dWZ}gh�ng^�egjT^`[T[kf_stYu^`[kh�w�WZfi�g]_^�qp]���mo��st]i}ghkf_stY�nD} [k�D[khT�ozl^Xao]ifiz{WZhkf_|p}\^�^`[Th�|p}HWt[kfizl^oYph
jTmo��^ojT[kfi�g]_^b^ohXeS^o}@nDf_[T[kfieHWZhkf«wX��¹���[Tf¿]_^
[dWZ}ghXng^PegjT^`[T[kf_stY@^`[kh ¦ fiY~hT^ojkzlm`nDfvWZfijT^¨§dq½]vW�jTmrWZegeHWZjkfihkf_stY.n�� }gY\^barWZ]_sthkhT^
eS^ojkz{WZY\^oYphT^¢[T^�w�WZfihUªN}gY\^�hT^ozbeSmojdWZhk}gjT^XjT^o]vWZhkfi��^ozl^oYphFmo]_mo��m`^Xa`stjkjT^`[keJstY\n\WZY~hFª�]���m`|~}gfi]ifi�gjT^L[dst]if_ng^ >��tWZeJ^o}gjUnD}
¤�G 9 ª�]vW,egjT^`[T[kf_stY mo]_mo��m`^ ÊU�i��VX^�hT^o]i]_^`[
hT^ozbeSmojdWZhk}gjT^`[bY\m`a`^`[d[kfihT^oY~h{W,egjkf_stjkfUng^`[PfiY\[Tst]vWZhkf_stY\[l^ohbngstY\aung^`[
st�g]if_|~}gfihTm`[�mo]_^o��m`^`[L��Í���[kfH]_^�[dWZ}gh©ng^FegjT^`[T[kf_stYu^`[kh©fizbeSstjkhdWZYphrqDfi]Ë^¨�Df_[khT^�WZ]_stjT[�n���WZ}ghkjT^`[�mohdWZhT[�[khdWZ�g]_^`[�eSs�[d[kfi�g]_^`[
eSst}gjU}gY\^�arWZ]_sthkhT^LeS^ojkz{WZY\^oYphT^��

VLWZY\[uWZ}\ao}gYÁng^�a`^`[�arWt[rq©]vW.a`stY\nDfihkf_stY ng^�jTmrWZegeHWZjkfihkf_stY n�� }gY\^�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�YQ��^`[kh�}gY\^�w�WZfi�g]_^
st�g]if_|~}gfihTm��D¾ÀY~��^ojT[T^ozl^oYphrqD]_^`[��\��}gjT^`[�s\� s
^oh=s\��°�zlstYphkjT^oY~h��gf_^oY |p}\^F[kfË]_^F[¡WZ}gh�ng^�egjT^`[T[kf_stYu^`[kh�Y\mo�~WZhkf«w¿ªNa`^ohkhT^
hkjdWZY\[kfihkf_stYQqS}gY\^¢c~�D[khTmojTm`[kf_[�ng^¢��jdWZY\ng^bWZzbeg]ifihk}\ng^NeS^o}ghXW`��stfijX]if_^o}Q� q Y\^�a`stY\ao]i}\[Tf_stY�fizbeJstjkhdWZY~hT^
^`[kh�|~}\^�]_^`[zlm`arWZYgf_[kzl^`[�zl¬ozl^`[Fng^Na`^`[�jTmohkjTs�Wtaohkf_stY\[�eJs�[kfihkfi��^`[�Y\^�eS^ojkzl^ohkhT^oYphFeHWt[F}gY\^¢cp�	[ThTmojTm`[kf_[�fizbeJstjkhdWZY~hT^
n\WZY\[F]_^
[k�	[ThT�ozl^Nao]ifiz{WZhkf_|p}\^Pz{WZjkhkf_^oYQ�½¤�^oz{W�a`stYphkjT^`nDfihL]_^`[�egjTm`nDf_aohkf_stY\[L|~}HWZ]ifihdWZhkfi��^`[Lng^ �½s	stY´³oµU¶t·_¸v�Å®r¯�°�Ì��¨q#�Xf_^¨»�^oj
^oh��S^oY~hN�Å®r¯�¯�¹��¨qË^oh4"~WZÉ�s�[kÉ	�@³`µ�¶t·_¸¼�Å®r¯�¯�Æ��¨�
� >E5?0324,UIo5768249�9:>SR�,�576�F4@L;=6�>S@m,<J��+.�24JTG?G76��S03@SG

�½W@jTmohkjTs�Wtaohkf_stY�eJs�[kfihkfi��^,mohk}\nDf_m`^�n\WZY\[{]vW@[d^`aohkf_stY´egjTm`a`m`ng^oY~hT^�[k}gegeJs�[dWZfih�|p}\^ ]���WZ]i�Jm`ngs�n�� }gY zlmo]vWZYg��^
¤�G 9 >�eSst}\[T[Tf_�ojT^�mohdWZfihP}gY\^lw�stY\aohkf_stY�ngm`aojTstf_[T[dWZY~hT^�ng^�]���st�g]if_|~}gfihTm�^ohPngstY\a�ng^�]�� fiY\[Tst]vWZhkf_stY�fiY\aof_ng^oYphT^�q�a`^{|p}gf
YQ��^`[khUeHWt[�w�stjTa`mozl^oY~h�st�\[T^ojk��m��\Ê�WZfi��^�^oh�¾ÀYg��^ojT[Tst]i]��Å®r¯�°�Æ��U^oh�Ê¿WZfi��^��Å®r¯�°�Æ���stY~hF}ghkfi]if_[TmL]_^`[�zl^`[T}gjT^`[�st�ghT^oY~}\^`[
eHWZj�]�� fiY\[khkjk}gzl^oYph©¾ Ä
��º9� 2�fiÉpfiYg�N¾ YDwxjdWZjT^`n ��c\^ojkz{WZ]Ëº:WZegeJ^oj¡��ng^�]vWL[TstY\ng^42FfiÉ	fiYg�¢eJst}gj�mohk}\nDf_^oj�]_^`[�egjTstegjkf_m >
hTm`[XjdWtnDfvWZhkfi��^`[¢ng^`[LarWZ]_sthkhT^`[L[dWZf_[TstYgYgf_�ojT^`[L^ohXeJ^ojkz{WZY\^oY~hT^`[�[T}gjF}gY\^lWZYgY\m`^��J¾À]_[FhkjTst}g��^oYph¢}gY\^bWZ}g��zl^oY~hdWZhkf_stY
|~}HWt[kfS]ifiY\mrWZfijT^Xng^U]���WZ]i�Jm`ngs
ng^`[©arWZ]_sthkhT^`[�[dWZf_[dstYgYgf_�ojT^`[�^oY��JstjTnD}gjT^Fng^`[�arWZ]_sthkhT^`[�eS^ojkz{WZY\^oYphT^`[rqD^oY{w�stY\aohkf_stY ng^
]�� fiY\[Tst]vWZhkf_stY Okst}gjkYHWZ]if_�ojT^PnD}gjdWZY~h�]_^LegjkfiY~hT^ozbe\[X^oh�]���mohTm��Ë�Q^`[Ueg]i}\[�w�stjkhT^`[U��WZ]_^o}gjT[�ng^¢]���WZ]i�Jm`ngs{st�\[d^ojk��m`^`[�eJst}gj
]vWuarWZ]_sthkhT^b[k}\n�jTm`[k}g]ihT^ojdWZf_^oY~h�ng^
]�� fiY\[dst]vWZhkf_stY.n���mohTm��¥egjTspadc\^lnD}:eSmojkfic\mo]if_^��X^oh¢WZ}:egjkfiY~hT^ozbe\[�eg]i}\[Lz{WZjT|p}\m`^`[
n\WZY\[¢]�� c\mozbf_[kegc\�ojT^l[T}\n�� q Y.a`^ojkhdWZfiY.Y\stzN�gjT^{ng^
zbf_aojTsM>�zlm`arWZYgf_[kzl^`[P[TstYph¢fiY~��s	|~}\m`[�eSst}gj¢^¨�Deg]if_|p}\^ojL]vW ngm >
eS^oY\n\WZY\a`^¢WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY�ngstY~h�]_^`[�egjkfiY\aofieHWZ}D�u[TstY~h�t��Å®���]_^XadcHWZ}D»�WZ��^Lng^`[���jdWZfiY\[�ng^�eSst}\[d[kf_�ojT^Fng^Fw�WZfi�g]_^
WZ]i�Sm`ngs�^oY~hkjdWÃÂ_Y\m`[Pn\WZY\[L]_^`[�ngmoe#�thT[�[dWZf_[dstYgYgf_^ojT[�|p}gf�egjTsr��s	|~}\^ojdWZfihN]vW [k}g�g]ifiz{WZhkf_stY�nD}�¤�G 9 ^oY~�	fijTstYgYHWZY~h
^oh
]vW ¦ adc~}ghT^¨§Nng^P[T^`[U��jdWZfiY\[Xn\WZY\[F]_^���fi�	jT^�arWZjk�JstYgf_|p}\^�qH]vW{[k}gjÅw�Wta`^Png^o��^oYHWZY~h¢WZ]_stjT[�ng^�eg]i}\[�^oY,eg]i}\[�ao]vWZfijT^�±���¹��
]���^oY~hkjdWZfiY\^ozl^oY~hrq½c\stjT[Xng^�]vW�arWZ]_sthkhT^�qJng^`[F��jdWZfiY\[Xng^PeJst}\[T[kf_�ojT^`[FeHWZj�]_^`[F��^oY~hT[LaojTm`m`^`[�]_stjT[Xng^N]vW�[T}g�g]ifiz{WZhkf_stY
jdWZegf_ng^�ng^X]vWbarWZ]_sthkhT^¢[¡WZf_[TstYgYgf_�ojT^��
q Y\^¢hT^o]i]_^LjT^o]vWZhkf_stY�WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY�WZ}gjdWZfih�ng^`[�fizbeg]if_arWZhkf_stY\[FfizbeSstjkhdWZYphT^`[F[k}gj�]vW
[khdWZ�gfi]ifihTm�^oh�]vWb[d^oY\[kf >

�gfi]ifihTmlnD}@ao]ifiz{WZh¢z{WZjkhkf_^oYQ��Ê¼st}gj�]vWuarWZ]_sthkhT^
eSst]vWZfijT^b[k}\n�qJ]_^`[Xzl^`[T}gjT^`['2FfiÉ	fiYg�uzlstY~hkjT^oYphN|p}\^ba`^ohkhT^
jT^o]vWZhkf_stY
eS^o}gh�[���m`aojkfijT^¢[Tst}\[�]vWNw�stjkzl^L]ifiY\mrWZfijT^{�xÊ�WZfi��^�q½®r¯�°�Æ���t

� � ! � - � }+$ ��� � � ! & 
 � ��� �zs\� s~Ì��
s�� � � ^`[kh�]�� fiY\[Tst]vWZhkf_stY Okst}gjkYHWZ]if_�ojT^�WZ} e#�t]_^�Cp}\n��gÊ¿st}gj�st�ghT^oYgfijU}gY\^XjT^o]vWZhkf_stY,WZegegjTsr�	fiz{WZhkfi��^PWZYgY~}\^o]i]_^�Y\m`a`^`[A>
[dWZfijT^bn\WZY\[LY\s�[Xzls	ng�o]_^`[rqJ]vW�jT^o]vWZhkf_stY �zs\� s~Ì���^`[khLzlsr��^oYgY\m`^{[k}gjX]_^
egjkfiY~hT^ozbe\[�^ohL]���mohTm�qJfiYphT^ojk�tWZ]i]_^{ng^
hT^ozbe\[
[k}gj�]_^`|p}\^o]Ë]vW¢jT^o]vWZhkf_stY ^`[kh���WZ]if_ng^��~��� fiY\[dst]vWZhkf_stY�eJst]vWZfijT^Fzlsr��^oYgY\m`^X[k}gj©a`^oh�fiY~hT^ojk��WZ]i]_^�mohdWZY~hUWZ]_stjT[©^¨�\WtaohT^ozl^oY~h
]vW
zlstfihkf_m¢ng^L]�� fiY\[Tst]vWZhkf_stY,eSst]vWZfijT^�WZYgYp}\^o]i]_^¢zls���^oYgY\^�qHstY�W t

� � ! � ! � - � } � � $ ��� � � ! & 
 � ����� !e|%! � - � } � � $ � � � ! & � � � �
� � � ���

9 ������v �zs\� s\®��
|~}gfJ^`[kh�}gY\^�w�stY\aohkf_stY�}gYgf_|p}\^F^oh�aojTstf_[T[dWZYphT^Fng^F]���st�g]if_|p}gfihTm��x?�Yu^¨�DhkjdWZeSst]vWZYph�nDfijT^`aohT^ozl^oYphU^oh�WtnDzl^ohkhdWZYph�a`^ohkhT^
jT^o]vWZhkf_stY�eJst}gj�n���WZ}ghkjT^`[Nst�g]if_|p}gfihTm`[�^oh � ���Bul·«¶ �T¶t·E��µ�µ ³ u<��r ��v��\³¨·¥·i³���WZ]_stjT[�|p}\^b]vWu]_stf�egjTm`a`m`ng^oYphT^�a`stY\a`^ojkY\^{]vW
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arWZ]_sthkhT^b[¡WZf_[TstYgYgf_�ojT^�q�z{WZf_[LstY@hT^`[khT^Pf_aof�]_^`[Xfizbeg]if_arWZhkf_stY\[�|p}HWZ]ifihdWZhkfi��^`[�n�� }gY\^bngmoeJ^oY\n\WZY\a`^lm`|p}gfi�tWZ]_^oYphT^
eSst}gj
]vW
arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^��¨q\]���moY\^ojk��f_^�zlsr��^oYgY\^�m`adcHWZYg��m`^¢eHWZjU]vW
arWZ]_sthkhT^�[r��m`aojkfihFWZ]_stjT[Rt

� wNv � , {6| �,�
� � � ���

9 � � � � wNv�{ � �����Zv ����� , 
 � �zs\� s~¹��
|p}gf½WtnDzl^oh�}gY\^�[Tst]i}ghkf_stY�}gYgf_|p}\^�� wNv�� , {6| ! ^oY,hT^ozbeSmojdWZhk}gjT^�eSst}gj�}gY\^¢st�g]if_|p}gfihTm�ngstYgY\m`^��Ë�½W
jTmohkjTs�Wtaohkf_stYY\mo�~WZhkfi��^�aojTm`^�eHWZj�]vWFjT^o]vWZhkf_stY�WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY{[khdWZ�gfi]if_[d^©]vW�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^U[T}gj¿}gYlao�Dao]_^�n���st�g]if_|~}gfihTm�^oh
[���stegeSs�[T^XWZ}D��cp�	[ThTmojTm`[kf_[�egjTm`a`m`ng^ozbzl^oY~h�ngm`aojkfihT^`[rqD}gY\^LWZ}g��zl^oY~hdWZhkf_stY,ng^X]���st�g]if_|p}gfihTmL^oY~hkjdWÃÂ_YHWZYphrqHªNegjTm`[T^oY~hrq
}gY\^�nDfizbfiYp}ghkf_stY�ng^�]�� fiY\[Tst]vWZhkf_stY ¦ WZ�\[Tstjk�Jm`^¨§d� Cp}gj�]vWF�\��}gjT^�s\��¯DqÃ]vWFjT^o]vWZhkf_stYlegjT^`[d[kf_stYlWZhkzls�[kegc\mojkf_|~}\^ > st�g]if_|p}gfihTm
^`[Th�hkjdWta`m`^¢[k}gj�}gY�fiYphT^ojk�tWZ]i]_^Nn���st�g]if_|~}gfihTmLeg]i}\[�]vWZjk��^¢a`stzbegjkf_[U^oYphkjT^NÆ
^oh � !(' �?�]i]_^�fi]i]i}\[khkjT^�q\ª¢egjTm`[d^oY~hrqD]vWNhkjT�`[©w�WZfi�g]_^X[T^oY\[kfi�gfi]ifihTmXnD} ao]ifiz{WZh�z{WZjkhkf_^oY eSst}gj�ng^`[�st�g]if_|p}gfihTm`[�[k}geSmojkf_^o}gjT^`[Uª� - ' �S�½W�arWZ]_sthkhT^PeS^ojkz{WZY\^oYphT^b^`[khF[khdWZ�g]_^
[k}gjF]���^oY\[T^oz��g]_^bng^N]�� fiY~hT^ojk��WZ]i]_^
^oY�st�g]if_|p}gfihTm
ngm`aojkfihr�J�Q^`[��tWZjkfvWZhkf_stY\[ng^P]vW�egjT^`[T[kf_stY.WZhkzls�[kegc\mojkf_|p}\^b[TstYph¢a`stzbegjkf_[T^`[X}gYgf_|~}\^ozl^oYph�^oY~hkjT^�+7®Pz��HWZj¢^ohb®rÆ�z��HWZj¢^oYphkjT^ ®rÆ�^oh�8 - 'n���st�g]if_|p}gfihTm��H�¼W
jTmohkjTs�Wtaohkf_stY�Y\mo�~WZhkfi��^�eS^ojkzl^ohFzl¬ozl^L}gY\^�ngm`aojTstf_[d[dWZY\a`^�ng^L]vWbhT^ozbeSmojdWZhk}gjT^Nng^L]vWbarWZ]_sthkhT^�^oh
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]vW
a`stY~hkjkfi�g}ghkf_stY:nD}\^¢ªP]vW
a`stY\nD}\aohkf_stY,hkc\^ojkzbf_|p}\^¢[k}gj�eg]i}\[kf_^o}gjT[Uao�Dao]_^`[Un���st�g]if_|p}gfihTm¢^ohUng^`[U[kfizN}g]vWZhkf_stY\[�m`|p}gf >
�tWZ]_^oYphT^`[©YQ��stYph�ngstY\a�eHWt[�mohTmUjTm`^¨»�^`aohk}\m`^`[r�D¾ ]_[�hkjTst}g��^oY~h�}gY\^FhdWZfi]i]_^�z{WÃ�Dfiz{WZ]_^F^oYust�g]if_|p}gfihTmFng^�]�� c~�D[khTmojTm`[kf_[�ng^
]���stjTnDjT^Lng^ � ! � - ' eJst}gj�ng^`[��tWZ]_^o}gjT[�aojkfihkf_|p}\^`[�jT^`[keJ^`aohkfi��^`[�ng^ � � � � ' ^oh98 ��� 8 ' �g�¼st}ghT^¨wxstf_[�qga`^ohkhT^X�tWZ]_^o}gj�ngmoeJ^oY\n
WPegjkf_stjkf�wxstjkhT^ozl^oYphFng^`[���WZ]_^o}gjT[Ung^`[�fiY\^ojkhkf_^`[�hkc\^ojkzbf_|~}\^`[�nD}�jTmo��st]ifihT^Lz{WZjkhkf_^oY,^ohUng^`[�zls	ng�o]_^`[Un���Wtng[Tstjkeghkf_stY
|~}gf�[TstYph�eS^o} a`stYgY~}\[�qgjT^oY\n\WZY~hUa`^ohkhT^X��WZ]_^o}gj�]vWZjk��^ozl^oY~hUfiY\nDf_arWZhkfi��^�� q Y\^Xmohk}\ng^Xeg]i}\[UWZegegjTsZw�stY\nDf_^¢ng^X[dWP[T^oY*>
[kfi�gfi]ifihTm{[T^ojdWZfih�Y\m`a`^`[T[dWZfijT^�q½^oY�eHWZjkhkf_ao}g]if_^ojPn\WZY\[�]_^{arWt[�s���]vW arWZ]_sthkhT^leJ^ojkz{WZY\^oY~hT^�ng^�¤�G 9 [T^bwxstjkzl^ojdWZf�[k}gj
}gY\^¢arWZ]_sthkhT^¢ng^L��]vWta`^¢n���^rWZ}�WZ}D��egjTstegjkf_mohTm`[Fhkc\^ojkzbf_|~}\^`[F^oh�jdWtnDfvWZhkfi��^`[FnDf«»�mojT^oY~hT^`[FnD},[Tst]�z{WZjkhkf_^oYQ�

����mohk}\ng^Ung^�a`^ojkhdWZfiY\[�zlm`arWZYgf_[kzl^`[�c~�D[khTmojTmohkf_|p}\^`[�eJst}g�tWZYph©WÃ»J^`aohT^oj�]���mo��st]i}ghkf_stY�ª�]_stYg�LhT^ojkzl^�ng^�]vWXarWZ]_sthkhT^
eS^ojkz{WZY\^oYph�ng^F¤�G 9 [k}g�����ojT^�|p}\^�]vWLhdWZfi]i]_^�^oY�st�g]if_|p}gfihTmFWt[T[Ts	aof_m`^�WZ}lhkjdWZY\[TeSstjkh�zlmojkf_nDf_stYHWZ]Jng^�adcHWZ]_^o}gj©^oh�ªX]vW
jTmohkjTs�Wtaohkf_stYleSs�[Tfihkfi��^�]if_m`^�ªF]���WZ]i�Jm`ngsL^`[kh�]ifizbfihTm`^�eHWZj�]vWFYHWZhk}gjT^�zl¬ozl^�ng^�a`^`[�zlm`arWZYgf_[Tzl^`[r�5?�Y
hT^oYHWZY~h©a`stzbeghT^
ng^�]vW�a`stY~hkjkfi�g}ghkf_stY.ng^�]vW{a`stY\nD}ghkf_stY@ng^N]vW{adcHWZ]_^o}gjrqË}gY\^NhdWZfi]i]_^Nz{WÃ�	fiz{WZ]_^NfiY\nDf_arWZhkfi��^ x v!| v7�

w
� �2143 9 � v7�

w
� �2143 �n���^oY~�	fijTstY � !(' [T^ozN�g]_^L}gY\^L��WZ]_^o}gj�jdWZf_[TstYgYHWZ�g]_^�qH|p}gfQ[T^ojdW
}ghkfi]if_[dm`^LeHWZj�]vWb[k}gfihT^���Q^`[b��WZ]_^o}gjT[baojkfihkf_|~}\^`[ v �

w
� �2143 9 Wt[T[dspaof_m`^`[bWZ}�hkjdWZY\[keJstjkhbzlmojkf_nDf_stYHWZ]�ng^uaTcHWZ]_^o}gjl^oh{ª�]vW�jTmohkjTs�Wtaohkf_stYy]if_m`^ª ]���WZ]i�Jm`ngs�[TstYph�hkjT�`[NegjTspadc\^`[
ng^l]���st�g]if_|p}gfihTm�Wtaohk}\^o]i]_^���¤�^o]vW�eJst}gjkjdWZfih
[kfi��Ygf«�H^ojN|p}\^l]_^�[k�	[ThT�ozl^{ao]ifiz{WZhkf_|p}\^

z{WZjkhkf_^oY.^`[kh¢ª{]vW�]ifizbfihT^b^oYphkjT^
]_^NjTmo��fizl^bng^P�HWt[T[d^P^ohXcHWZ}ghT^bst�g]if_|p}gfihTm�q�^oY.Wta`a`stjTn.W`��^`a
]_^`[X[Ta`moYHWZjkf_s�[LfiYp��sM>
|~}HWZYph¢}gY\^barWZ]_sthkhT^beJ^ojkz{WZY\^oY~hT^{n���moeHWZf_[d[T^o}gjLhkjT�`[LjTm`nD}gfihT^��Q¾ÀY~��^ojT[T^ozl^oYphrqQ]_^
zlm`arWZYgf_[kzl^ ¦ n���s�[Taofi]i]vWZhkf_stY\[Å§lng^
]vWuarWZ]_sthkhT^
eS^ojkz{WZY\^oYphT^lng^{¤�G 9 ]if_mlª{]vWua`stY\nD}ghkf_stY�hkc\^ojkzbf_|~}\^bng^1"~WZÉ�s�[TÉp��^ohX­XWZ�J^ojk]_^��Å®r¯�¯�Ì��FeS^o}gh�Wr��stfij
]if_^o}{eJst}gj�}gY\^�]vWZjk��^U�~WZzbzl^Fn���st�g]if_|~}gfihTm�q~jT^oY\n\WZY~h�]���moeJs	|~}\^UWtaohk}\^o]i]_^�Y\stY*> [keSm`aof«�H|p}\^�� �¼st}ghT^`[©a`^`[�eSs�[T[Tfi�gfi]ifihTm`[
jT^`[khT^oY~hrqJa`^oeJ^oY\n\WZY~hrqËwxstjkhT^ozl^oYphL[keSm`ao}g]vWZhkfi��^`[��"?�Y:eHWZjkhkf_ao}g]if_^ojrqS]���^oY\[T^ozN�g]_^Png^`[Fzlm`arWZYgf_[kzl^`[Lmo��s	|~}\m`[FjT^oeJs�[T^
egjkfiY\aofieHWZ]_^ozl^oY~hL[k}gjU]�� cp�peJsthkc\�`[T^¢^oY\a`stjT^�fiY\a`^ojkhdWZfiY\^�n�� }gY�jTm`[T^ojk��stfijFeSst]vWZfijT^NWtaohk}\^o]¼ng^�¤�G 9 |p}gf½a`stY~hkj��t]_^ojdWZfih
]vW
egjT^`[T[kf_stY,WZhkzls�[kegc\mojkf_|p}\^¢zls���^oYgY\^��

�½W�jT^oegjTspnD}\aohkf_stY.|p}HWt[kf¿eHWZjÅw�WZfihT^
nD}:ao�	ao]_^
ng^NegjT^`[T[kf_stY@WZYgY~}\^o]�zl^`[k}gjTmPeHWZj�]_^`[�2FfiÉ	fiYg���¼WZY\ng^ojrqJz{WZ]i��jTm
]vW�egjTm`[T^oY\a`^
ng^
hT^ozbeS¬ohT^`[X��]_st�HWZ]_^`[¢ng^PeJst}\[T[kf_�ojT^`[L^oY ®r¯��2��[k}g�����ojT^b|p}\^Pn���WZ}ghkjT^`[¢jTmohkjTs�Wtaohkf_stY\[¢ao]ifiz{WZhkf_|~}\^`[
^¨�	f_[khT^oYph�n\WZY\[�]_^�[k�D[khT�ozl^¢ao]ifiz{WZhkf_|p}\^Nz{WZjkhkf_^oY�^ohUeJst}gjkjdWZf_^oY~hLW`��stfij�}gY\^¢fiY 
\}\^oY\a`^
ªb]_stYg��hT^ojkzl^¢Y\stY�Y\mo��]if >
��^rWZ�g]_^��

®)��¹



�����*��7�+,��� ��
 ),+"��$%�����<��
 7�
 ��� �����*��#�$%�
	�+

P:Q�� 	 V�GJR�
ZT �"V�O¼M!_^WURkG,T5K!T _
��I�� _TR^]XMPRÅE"V
����^`[khkfiz{WZhkf_stYung^U]vWLhdWZfi]i]_^�ng^�]�� cp�	[khTmojTm`[Tf_[�eJ^ojkzl^oh�n���^`[Thkfizl^oj�]vW¢ngmojkfi��^�[Tm`ao}g]vWZfijT^Fng^U]���st�g]if_|p}gfihTmF^oYg��^oY\nDjTm`^

eHWZj�]_^�ao�	ao]_^Xn�� cp�	[khTmojTm`[Tf_[�ng^`[�arWZ]_sthkhT^`[�ng^L¤�G 9 z{WZjkhkf_^oYgY\^`[r�gVLWZY\[©}gYuegjT^ozbf_^oj�hT^ozbe\[rqDstY [r� fiY~hTmojT^`[d[T^LWZ}�arWt[
n�� }gY\^Xeg]vWZY\�ohT^¢eg}gjT^ozl^oY~h�jkfi��f_ng^L^ohUn\WZY\[U}gY�[T^`a`stY\nuhT^ozbe\[rqD]�� fiY 
\}\^oY\a`^¢ng^X]���W@OÅ}\[khT^ozl^oY~h��pf_[Ta`sM> mo]vWt[Thkf_|~}\^¢^`[Th
mohk}\nDf_m`^�n�� }gY�eSstfiYph�ng^L�	}\^X��m`stzlmohkjkf_|~}\^��
c6d���dgf �Dl�o�� �^�6j-���=mrl�j���p&� k n��(n!�-�

�½W�eSs�[d[kfi�gfi]ifihTm eJst}gjlº�WZjT[bng^ eJst}g��stfijbY\mo��]ifi��^oj{]���W@OÅ}\[khT^ozl^oYphlf_[Ts�[khdWZhkf_|p}\^ ng^`[larWZ]_sthkhT^`[leJst]vWZfijT^`[ln\WZY\[
a`^ojkhdWZfiY\[�arWt[�^`[kh�nDf_[Tao}ghTm`^�n\WZY\[�]vW�[T^`aohkf_stY�[T}gfi�tWZYphT^��UVLWZY\[�a`^ohkhT^@c~�	eJsthkc\�`[T^�q�]vW���WZjkfvWZhkf_stY�[Tm`ao}g]vWZfijT^.ng^
]���st�g]if_|p}gfihTml^`[khX}gYgf_|p}\^ozl^oY~hP^oYg��^oY\nDjTm`^beHWZj¢]vW�nDf_[T[kfieHWZhkf_stY�n\WZY\[¢]_^b[k�	[ThT�ozl^Pao]ifiz{WZhkf_|p}\^��QV
��WZegjT�`[¢]vW��\��}gjT^s\��ÍDq\]���WZfijT^¢nD}�ao�	ao]_^�n�� c~�D[khTmojTm`[kf_[Un\WZY\[�Y\sthkjT^LjT^oegjTm`[T^oY~hdWZhkf_stY�[kfizbeg]if«�Hm`^Nª
ng^o}D��mohdWZhT[U^`[Thut

�)�	���	��
 | y�{ ��}��	
X� x v | y�{ ��}��	
�� wNv7�
w
� �2143 9 � v7�

w
� �2143 � {U� �zs\� s~Í��

s�� y�{ ��}��	
 ^`[ThP]vW�z{Wt[T[d^�z{WÃ�Dfiz{WZ]_^�ng^�]vW:arWZ]_sthkhT^ueJst]vWZfijT^ ng^,¤�G 9 ª��HWt[T[d^�st�g]if_|p}gfihTm�q�^oh x v ]vW,hdWZfi]i]_^ ng^]�� cp�	[ThTmojTm`[kf_[©^oYust�g]if_|p}gfihTm��pV
��WZegjT�`[X�zs\�i®r¯���^oh©]vWLzls	nDf«�HarWZhkf_stY nD}�[kfi��Y\^�ng^U]vWNngmojkfi��^Fmo��s	|p}\m`^�n\WZY\[©]vW�[T^`aohkf_stY
ÆD�i®��i®¢eSst}gjUº:WZjT[rqD]vWbngmojkfi��^¢[dm`ao}g]vWZfijT^¢ng^L]���st�g]if_|p}gfihTmLzlsr��^oYgY\^N[r��m`aojkfihFWZ]_stjT[U[kfizbeg]_^ozl^oYph:t� v�5y | �

�:���5� v
��� � 9

y�{ ��}��	

y x v � �zs\� sIsp�

¤�stYphkjdWZfijT^ozl^oY~hNWZ}:arWt[�hT^ojkjT^`[khkjT^
mohk}\nDf_mPWZ}:aTcHWZegfihkjT^
egjTm`a`m`ng^oYphrqJ]vW{ngmojkfi��^
[Tm`ao}g]vWZfijT^
^oYg��^oY\nDjTm`^PeHWZj�]vW{nDf_[A>
[TfieHWZhkf_stY�ao]ifiz{WZhkf_|p}\^N^`[khrqHeSst}gj�º�WZjT[�qgY\mo�~WZhkfi��^NnD},w�WZfih�ng^¢]vW ¦ nDf«»�mojT^oY\a`^Png^�[kfi��Y\^¨§NWt[T[dspaof_m`^�ªl]vW
wxjTm`|~}\^oY\a`^
egjkfiY\aofieHWZ]_^ung^�]���st�g]if_|~}gfihTm��6GFY�Y\sthT^ojdW�|~}\^�q¿n\WZY\[P]vW wxjkf_aohkf_stY ao]ifiz{WZhkf_|~}\^�cp�	[khTmojTmohkf_|p}\^�q¿]vW,ngmojkfi��^u[Tm`ao}g]vWZfijT^
ng^¢]���st�g]if_|~}gfihTmP^`[khUfiY\ngmoeJ^oY\n\WZY~hT^
ng^¢]vWbeSmojkf_s	ng^�ng^L]���st�g]if_|p}gfihTm�� q Y\^Nngmojkfi��^�[Tm`ao}g]vWZfijT^N[T^LegjTs	nD}gfihFng�`[�|~}\^L]_^ao�Dao]_^Un�� cp�	[khTmojTm`[Tf_[�^`[kh�eHWZjTa`st}gjk}�[k}gj�}gY{ao�Dao]_^Un���st�g]if_|p}gfihTm�q~a���^`[khA>Àª@> nDfijT^F[kfg]_^`[���WZ]_^o}gjT[�aojkfihkf_|p}\^`[�ng^U]���st�g]if_|~}gfihTm
WZegeHWZjkhkf_^oYgY\^oYph
ª ]�� fiY~hT^ojk��WZ]i]_^�ng^
��WZjkfvWZhkf_stY�ng^b]���st�g]if_|p}gfihTmlz{WZjkhkf_^oYgY\^��¼ÈFst}\[N[k}gegeJs�[T^ojTstY\[LeHWZj�]vW�[k}gfihT^b|~}\^
a���^`[Th�]_^¢arWt[rqD}gY\^¢nDf_[Tao}\[d[kf_stY eg]i}\[���moY\mojdWZ]_^�mohdWZYph�egjTsteJs�[Tm`^¢ª
]vWN�\Y,nD}�adcHWZegfihkjT^��

H�Y\st}g��^rWZ}Qq¿]vW�z{Wt[T[T^bz{WÃ�Dfiz{WZ]_^�ng^{]vW�arWZ]_sthkhT^�ng^�¤�G 9 ª �HWt[T[T^�st�g]if_|~}gfihTm�ngmoeS^oY\n�ng^l]vW,|~}HWZYphkfihTm�ng^
¤�G 9 nDf_[keSstYgfi�g]_^�n\WZY\[Q]_^`[½nDf«»�mojT^oY~hT[¼jTm`[T^ojk��stfijT[½z{WZjkhkf_^oY\[r� ?�YPa`stY\[kf_ngmojdWZY~h¼}gY\^�|p}HWZY~hkfihTm©nDf_[keSstYgfi�g]_^�z{WÃ�	fiz{WZ]_^� ���H�21 'P®rÆ�ÌNz��HWZjT[�ng^¢¤�G 9 |p}gf�[T^ojdWZfih�|~}HWt[Tfizl^oY~h�}gYgf_|~}\^ozl^oYph�jTmoeHWZjkhkf_^Ln\WZY\[�]vW�arWZ]_sthkhT^XeJ^ojkz{WZY\^oY~hT^¢ªN�HWt[T[d^
st�g]if_|p}gfihTm�qga`stzbzl^¢[k}g����mojTmXeHWZj�]_^`[�zls	ng�o]_^`[�hkc\^ojkzbf_|p}\^`[��x^�� �\��$gjdWZY\£`stf_[
³oµ�¶t·_¸_q�®r¯�¯�Ì��¨qD}gY\^Xz{Wt[d[T^�z{WÃ�	fiz{WZ]_^
y�{ �.} �	
 | - � $ � � ! ��� É	��^`[khNf_aof�}ghkfi]if_[Tm`^���¤�^`aof©a`stjkjT^`[keJstY\n�ª }gY�stjTnDjT^�ng^l��jdWZY\ng^o}gj
fiYDw�mojkf_^o}gjPª�]vW�z{Wt[T[d^hTsthdWZ]_^�^`[khkfizlm`^¢ng^`[Ungmoe#�thT[�eJst]vWZfijT^`[FWtaohk}\^o]_[N�¥��stfijFaTcHWZegfihkjT^�[T}gfi�tWZYph¡�¨�

�½Wbngmojkfi��^¢[Tm`ao}g]vWZfijT^�ng^X]���st�g]if_|~}gfihTm¢^`[Th�hkjdWta`m`^�[k}gj�]vWN�\��}gjT^�s\�i®rÌl^oYuwxstY\aohkf_stY,ng^X]vWbhdWZfi]i]_^¢ng^X]�� c~�D[khTmojTm`[kf_[
^oY st�g]if_|p}gfihTm¢^oh�eSst}gj�]_^`[���WZ]_^o}gjT[UWtaohk}\^o]i]_^`[Ung^X]vWN�	fihT^`[T[T^Xng^XegjTm`a`^`[T[kf_stY�^oh�ng^X]���WZeg]vWZhkf_[T[T^ozl^oYphUzl^`[k}gjTm`^`[�eHWZj
]_^`[�[TstY\ng^`[�2�fiÉpfiYg�l^oh�º:WZjT[UÊ�WZhkcD�\Y\ng^oj!t

�!���5�"v | !x� - ! ��� ! � ! 8 -���� ����� � � � � & � w�����#������ � �"!$#�% � � � $o$ ! { �zs\� s~Æ��
� 9 | w � $ - $��"! � � ! � ! � { � � ! &'& w)( $ �+*-, �"!.#�% � � � $o$ 8 { � �zs\� s ���

�¼WUngmojkfi��^�[Tm`ao}g]vWZfijT^©^`[Th½}gY\^�w�stY\aohkf_stYP]ifiY\mrWZfijT^©ng^©]vWUnDf_[khdWZY\a`^�^oY~hkjT^©]_^`[¿st�g]if_|~}gfihTm`[¿aojkfihkf_|~}\^`[�^oh¼eHWZj¼a`stY\[Tm`|p}\^oY~h
nD}�jT^ohdWZjTnNnD}�[T�	[khT�ozl^�ao]ifiz{WZhkf_|~}\^��ZÊ¼st}gj¼}gY\^�hdWZfi]i]_^�z{WÃ�	fiz{WZ]_^©ng^ � !(' qr^`[khkfizlm`^©n\WZY\[½]_^`[¼[T^`aohkf_stY\[QegjTm`a`m`ng^oYphT^`[rq]vWP��WZ]_^o}gjFWZ�\[Tst]i}\^¢z{WÃ�	fiz{WZ]_^¢ng^¢]vW
ngmojkfi��^¢^`[kh + ! � ! � ! ' EZº�WD��QstjT[T|p}\^�]���W@OÅ}\[khT^ozl^oY~h�f_[Ts�[khdWZhkf_|p}\^,^`[kh{Y\mo��]ifi��m�q�fi]FWZegeHWZjdWÃÂ_h�}gY\^,ngmojkfi��^,Y\mo�~WZhkfi��^,Y\stY Y\mo��]ifi��^rWZ�g]_^�ng^
]���st�g]if_|p}gfihTmNz{WZjkhkf_^oYgY\^���¤�^ohkhT^��tWZ]_^o}gjX^`[khFhTst}ghT^¨wxstf_[�[T^o}g]_^ozl^oY~hLnD}�zl¬ozl^NstjTnDjT^Nng^���jdWZY\ng^o}gjb� + ! � ! � ' EZº�W��|p}\^�Y\s�[U^`[khkfiz{WZhkf_stY\[Ung^X]vW
ngmojkfi��^Lng^X]���st�g]if_|p}gfihTmLhT^ojkjT^`[khkjT^XeJst}gj�]_^`[���]vWtaofvWZhkf_stY\[UjTm`a`^oYphT^`[�z{WZf_[U|p}gf�hkf_^oYgY\^oY~h
a`stzbeghT^�ng^L]vW
a`stzbeS^oY\[¡WZhkf_stY,�	f_[Ta`sM> mo]vWt[khkf_|p}\^��

®)��Í



���������
	���
�������������	������������ �!�"	���#�$%
&�('%)*	�+,��+�	���#�$%
.-/�������������0	������1�%$324�����5��	6	�
/)87�
8�(��9�:���;	��<
,�=�%
/)

D
ér

iv
e 

sé
cu

la
ire

 d
e 

l’o
bl

iq
ui

té
 (

°
/M

a)

Taille de l’hystérésis en obliquité (degrés)

−0.09

−0.08

−0.07

−0.06

−0.05

−0.04

−0.03

−0.02

−0.01

0

0 5 10 15 20 25 30

���.��� ~1�����"� �A?;)�,C&F3G)�,.$': �4-U=
3>7535*6,
3G)�,.$':F?;#"/ I4=.3�,
*<- � � $�V =C,CHLI4,
);#�&(3G*<)�,
-5: :L- O �4- ��*<#"?��G&2,C=
=C,
$':4?�� � 38: :L#%-"?6P�-5:d@B$':L/�)�,
$':
�L-p=.3U);3G,C=C=
-)�WI /�TL/�=
- � �.R8T4?;)+#"*<#"?�,C?0�4-j=.39/�3�=.$�););-p1W-"* &F3�:L-5:')+- �4- �����\?<IL* I : /�TL/�=
-�� � $8V =
,CH4IL,
);#8X YgK'p K�kokoE p K�{1Q�p KUI�EM1E8k G"K�I�TUSoS E8k W2EHZ p K�P=E8P6S E8k MRE ° � ^ E8knS O={1N8E i � �$#�� �%l v�� �)jJ�"YgEHk SoZCKUQtS k W2T-Q�P6S Q�I�I�NHk'MRT-PRP=E8P6S ILKrDUKUI�E8YRZ MRE5ILK<MRNHZ Q�DFE5W2T-Y1Z Y=PREM1Q�knSCKUP=GHEyG"K�ZCK�GHS NHZ Q�knS Q�m)YRErE8P6SoZ EyI�EHk5T n=I�Q�m6Y=QtS N8k'GHZ QtS Q�m)YRE8k5MRE`��� m �

¤�^o]vWXfi]i]i}\[khkjT^�]���^¨»�^oh�zlstfiY\[�fizbeSstjkhdWZYph©ng^�]vW�wxjkf_aohkf_stY{ao]ifiz{WZhkf_|p}\^U[k}gj�]���st�g]if_|p}gfihTm�z{WZjkhkf_^oYgY\^��~����^¨�	egjT^`[T[Tf_stY
�zs\� s ����zlstYphkjT^L|~}Q� fi]S��WNng^o}D��arWZ}\[T^`[�egjkfiY\aofieHWZ]_^`[utJ�Å®����¼W�eg]i}\[©w�WZfi�g]_^���WZ]_^o}gj�ng^�]vWNa`stY\[khdWZYphT^Lng^�egjTm`a`^`[T[Tf_stY
z{WZjkhkf_^oYgY\^{eHWZjNjdWZegeSstjkh
ªu]vWf�½^ojkjT^�����¹��X�Q^{eg]i}\[Lw�WZfi�g]_^ljdWZegeJstjkhN^oYphkjT^l]vWuz{Wt[T[d^lng^`[�arWZ]_sthkhT^`[P^oh�]vWuz{Wt[d[T^
eg]vWZY\mohdWZfijT^�q~º:WZjT[�mohdWZY~h�^oY~�	fijTstY{nDf«�Nw�stf_[�eg]i}\[�]_mo��^oj©|~}\^�]vWi�¼^ojkjT^FWZ]_stjT[�|p}\^�]vWXz{Wt[T[d^�z{WÃ�	fiz{WZ]_^Ung^�]vW¢arWZ]_sthkhT^
ng^N¤�G 9 ^`[kh +
®rÌ�ÌPw�stf_[�eg]i}\[UeJ^ohkfihT^L|p}\^¢a`^o]i]_^¢ng^`[���]vWtaof_^ojT[�hT^ojkjT^`[khkjT^`[FWZ}�ng^ojkYgf_^ojUz{WÃ�Dfiz�}gz7��]vWtaofvWZfijT^���½st}ghT^¨w�stf_[rq�[kf�[k}gj�}gY:ao�Dao]_^Pn���st�g]if_|~}gfihTm�qJ}gY\^
|p}HWZY~hkfihTm
[k}gegeg]_mozl^oY~hdWZfijT^{n���mo]_mozl^oY~hT[L��st]vWZhkfi]_[l�x^rWZ}QqSeJst}\[A>
[kf_�ojT^`[¡��nDf_[TeSstYgfi�g]_^Pn\WZY\[�]_^`[UjTmo��f_stY\[�eSst]vWZfijT^`[X[k}g�gf_[d[T^oY~hF]_^¢zl¬ozl^Pao�	ao]_^Pn�� c~�D[khTmojTm`[kf_[rqH]vW{ngmojkfi��^P[Tm`ao}g]vWZfijT^Png^
]���st�g]if_|~}gfihTm�eSst}gjkjdWZfih�¬ohkjT^¢eg]i}\[�fizbeSstjkhdWZYphT^��
ced���d�� �Dq�j(pIk n ���epIngq(j �-��m � l��&�6o@po�  ��0j�p8n�o@q�o pIl;p5n������� l;k5pIn��0j
q Yuw�WtaohT^o}gj�fizbeSstjkhdWZYph�|p}gfSfiY 
\}\^oY\a`^¢]vW���WZjkfvWZhkf_stY�n���WZeg]vWZhkf_[T[T^ozl^oYph�eg]vWZY\mohdWZfijT^¢^`[Th�]vWNjT^`nDf_[khkjkfi�g}ghkf_stY�ng^`[z{Wt[T[T^`[FfiY~hT^ojkY\^`[�^oY,jTmoeJstY\[T^NWZ}D�,adcHWZjk��^`[�ng^N[k}gjÅw�Wta`^�� �½st}ghT^¨w�stf_[rqËa`stY~hkjdWZfijT^ozl^oY~h�ªl]vW �¼^ojkjT^�qHhkjT�`[FeS^o}�n�� fiY*>

wxstjkz{WZhkf_stY\[U[dstY~h�nDf_[keJstYgfi�g]_^`[�[T}gj�]_^FegjTsZ�\]JjdWtnDfvWZ]Q^oY mo]vWt[khkf_aofihTm�qDng^oY\[kfihTmX^oh�jkfi��f_nDfihTm�z{WZjkhkf_^oYQ�g�Q^`[�egjkfiY\aofieHWZ]_^`[
egjTstegjkf_mohTm`[�ng^b]vWu[khkjk}\aohk}gjT^lfiY~hT^ojkY\^bz{WZjkhkf_^oYgY\^{egjTsr�	f_^oYgY\^oY~hNng^
]���WZYHWZ]i�D[T^
��m`s	aTcgfizbf_|p}\^{ng^`[LzlmohTm`stjkfihT^`[�jT^ >
hkjTst}g��m`^`[�[T}gj �½^ojkjT^�^oh�a`^oY\[Tm`^`[�W`��stfijumohTm,m Ok^`aohTm`^`[�ng^,]vW@[k}gjÅw�Wta`^,st}�ng^ ]vW.aojTs 5ghT^�z{WZjkhkf_^oYgY\^���¤�^ojkhdWZfiY\^`[
zlmohTm`stjkfihT^`[XWtadc\stY\nDjkfihkf_|~}\^`[��HWt[dWZ]ihkf_|p}\^`[
�x[kc\^ojk��sthkhkfihT^`[rqËYHWZÉpcgfi]ifihT^`[�^ohFadcHWt[T[kfi��YgfihT^`[rqSWZegeS^o]_m`^`[�a`st]i]_^`aohkfi��^ozl^oY~hC	ÈX¤�[¡��^oY jT^oegjTm`[d^oY~hT^oY~h�}gY\^Lao]vWt[T[T^XfizbeJstjkhdWZY~hT^N|~}gfQWZ}gjdWZf_^oYphFmohTmLm Ok^`aohTm`^`[�nD}gjdWZY~h�]_^`[�¹�Ì
ng^ojkYgf_^ojT[Uº:W �¥��stfij
eHWZjl^¨�D^ozbeg]_^ ]_^`[
jT^o�	}\^`[l[k}gj
]vW:[khkjk}\aohk}gjT^�fiY~hT^ojkY\^ z{WZjkhkf_^oYgY\^�ng^&C	stcg]U^ohDCpeJstcgYQq�®r¯�¯���^oh6�Ë}g�J^ojrq�¹�Ì�ÌD®��¨�?�Y@st}ghkjT^�qH]_^`[�^`[khkfiz{WZhkf_stY\[LnD}�zlstzl^oY~hLn�� fiY\^ojkhkf_^PegjkfiY\aofieHWZ]¿eJ^ojkzl^ohkhT^oY~hLng^Pa`stY~hkjdWZfiY\nDjT^bn\WZY\[�}gY\^Pa`^ojkhdWZfiY\^
zl^`[k}gjT^b]_^
egjTsZ�\]�jdWtnDfvWZ]�ng^bng^oY\[TfihTm,�x^�� �\� $\st]iÉ	Y\^oj�³oµF¶�·i¸vq�®r¯�¯����¨�Q����WZYHWZ]i�D[T^la`stzN�gfiY\m`^{ng^ba`^`[¢ngstYgY\m`^`[N[k}g��>
���ojT^�|p}\^L]vWlnDf_[khkjkfi�g}ghkf_stY�fiY~hT^ojkY\^Nng^�º:WZjT[UYQ��^`[kh�eS^o}gh�¬ohkjT^LeHWt[�hkjT�`[FnDf«»JmojT^oYphT^Nng^¢]�� fiY~hTmojkf_^o}gjXhT^ojkjT^`[khkjT^��H�½^`[
a`stY\nDfihkf_stY\[�ng^LhT^ozbeJmojdWZhk}gjT^¢^ohUng^XegjT^`[T[kf_stY,eS^ojkzl^ohkhT^oYphU}gY\^LhkjdWZY\[kfihkf_stY,^oYphkjT^L}gY z{WZY~hT^rWZ}�[k}geJmojkf_^o}gj�^oh�}gY
z{WZY~hT^rWZ}�fiYDwxmojkf_^o}gj
WZYHWZ]_st��}\^�ªu]vW nDf_[da`stY~hkfiY~}gfihTm ª �2��Ì Épz n\WZY\[�]vWf�½^ojkjT^�q½z{WZf_[�nD}�w�WZfih¢ng^{]vWueg]i}\[Lw�WZfi�g]_^
��jdW`�	fihTmlz{WZjkhkf_^oYgY\^�qQa`^ohkhT^bhkjdWZY\[Tfihkf_stY�^`[kh�WZhkhT^oY\nD}\^{ªung^`[¢egjTsZwxstY\ng^o}gjT[�eg]i}\[¢fizbeJstjkhdWZY~hT^`[r�Q�¼W a`stzbeSs�[Tfihkf_stY
^oh�]_^¢arWZjdWtaohT�ojT^�]if_|~}gf_ng^ EZ[Tst]if_ng^PnD}�Y\s��~WZ},jT^`[khT^oYphFfiY\a`^ojkhdWZfiY\[Fz{WZf_[U}gY�Y\s��~WZ}�n�� }gY\^�hdWZfi]i]_^LfiY\nDf_arWZhkfi��^NegjTspadc\^
ng^,®rÍ�Ì�Ì@>d®1�tÌ�Ì É	z [T^ozN�g]_^�WtnDzbf_[d^��Q¾ ]�YQ� �@W hTst}ghT^¨wxstf_[NeHWt[�ng^la`stY\[d^oY\[k}\[���moY\mojdWZ]�[k}gj¢]vW [Thkjk}\aohk}gjT^lfiY~hT^ojkY\^

®)�Ms



�����*��7�+,��� ��
 ),+"��$%�����<��
 7�
 ��� �����*��#�$%�
	�+

���
��� ~1���-��� � *6$��;-"/�)�,.$': ?;);#%*6#%$ �G*63G1WR4,CHLIL- �4-"? 38:�$'&F3�=
,
-"? �L- �G*63%7L,
);# �4-"?d*<# �8,
$':4? 1W$8=
3G,
*<-"? 	 $G*%� O � ��3�I4/�R�-�P0-%)
�4I�� O�� �4*<$8,
)+-�P�X�Y�KiW1Z T6c�E8GHS Q�T-P k8z NHS E8P=M cnYRk m)Y z i��5l m MRE I�K�S QtS Y.M1E-�WY E8k<KUP=TUp KUI�Q�E8k`koTUP6S^M1T-P=PRN8E8k\E8P p9!xK�I
|n� !xKUI�� �%l�� ^pi� k � ^ �w�	� Q�Z N\M1E �1pJQtS v ,.-0/�132g|n��#�#%#-KF�w�
z{WZjkhkf_^oYgY\^��Ëº�WZ]ic\^o}gjT^o}\[d^ozl^oY~hrq\]_^¢egjTsZ�\]Qng^L�pf_[da`s�[kfihTmL^`[khU^oY\a`stjT^LzlstfiY\[Ua`stYphkjdWZfiY~hr�SVLWZY\[Ua`^¢a`stY~hT^¨�DhT^�qgY\st}\[
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hkf_stY\[¢Wtaohk}\^o]i]_^`[�nD}:adcHWZzbe�ng^P��jdW`�	fihTmb^ohLng^
]vW{hTsteJst��jdWZegcgf_^
z{WZjkhkf_^oYgY\^b]_^`[XfiYDw�stjkz{WZhkf_stY\[LfizbeJstjkhdWZY~hT^`[¢[k}gj
]vW,YHWZhk}gjT^ Wtaohk}\^o]i]_^ung^`[NegjTs	a`^`[T[k}\[Png^�a`stzbeS^oY\[dWZhkf_stYyng^`[ParWZ]_sthkhT^`[
eJst]vWZfijT^`[r� $¿fiYHWZ]_^ozl^oYphrq�n\WZY\[P}gY�[T^`a`stY\n
hT^ozbe\[�qg]vW
ngmojkfi��^¢[Tm`ao}g]vWZfijT^Nng^X]���st�g]if_|~}gfihTmN^`[kh�fiY~hT^ojkegjTmohTm`^Nng^Xw�Wt£`stY,��m`stzlmohkjkf_|~}\^�eSst}gj�}gY�zls	ng�o]_^¢[kfizbeg]if«�Hm
ng^L[Thkjk}\aohk}gjT^¢fiY~hT^ojkY\^�ngstY~hF[d^o}g]_^X]vW
�pf_[da`s�[kfihTmXz{WZY~hT^o]i]if_|p}\^�^`[kh���WZjkfvWZ�g]_^��
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Cpf¼]_^`[XngstYgY\m`^`[XhTsteJst��jdWZegcgf_|~}\^`[¢nD}:�½Wt[T^ojLº�G��3H ^ozN�HWZjT|~}\mb[k}gj�]vW�[TstY\ng^Pº�WZjT[*/�]_st�HWZ]6Cp}gjk��^o��stjLstY~h
eJ^ojkzbf_[�ng^`[�Wr�tWZY\a`m`^`[�wxstY\n\WZzl^oYphdWZ]_^`[�
¢n\WZY\[F]vWla`stYgYHWZf_[T[dWZY\a`^Png^¢]���^¨�DhT^oY\[kf_stY:[keHWZhkfvWZ]_^�qSnD},��st]i}gzl^P^ohFng^¢]vW
zlstjkegc\st]_st��f_^�ng^`[�arWZ]_sthkhT^`[�eSst]vWZfijT^`[�z{WZjkhkf_^oYgY\^`[P�rCpzbfihkc�³oµ©¶�·i¸vqJ®r¯�¯�°�± �Ë}g�S^oj�³oµ�¶t·i¸vqJ®r¯�¯�°��¨qD]_^La`st}geg]vWZ��^¢W`��^`a
]vW¢zl^`[k}gjT^�ng^`[�WZY\stz{WZ]if_^`[�nD}�aTcHWZzbeung^U��jdWr�pfihTmFz{WZjkhkf_^oY{eJ^o}gh�w�st}gjkYgfij©ng^`[�a`stY~hkjdWZfiYphT^`[�[k}gegeg]_mozl^oY~hdWZfijT^`[�[k}gj
]_^`[UegjTspa`^`[T[T}\[�ng^La`stzbeS^oY\[dWZhkf_stY,f_[Ts�[khdWZhkf_|p}\^L]_sparWZ]_^L^oh�]vW
nD�	YHWZzbf_|p}\^LhT^ozbeSstjT^o]i]_^�ng^`[UarWZ]_sthkhT^`[UeJst]vWZfijT^`[r�g�Q^`[
zls	ng�o]_^`[�ng^���jdW`�	fihTm�ngmo��^o]_stegeSm`[�Wr�tWZYph�]���WZjkjkfi��m`^�ng^�]vWF[dstY\ng^�º:WZjT[ /�]_st�HWZ]0Cp}gjk��^o��stj��x^�� �\� Cpzbfihkc,³oµ¼¶t·_¸vq	®r¯�¯�Í��
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jTm`[Tst]i}ghkf_stY�[k}67{[dWZY~hT^{n\WZY\[L]_^`[X]vWZhkfihk}\ng^`[¢eJst]vWZfijT^`[LeJst}gjX^oYp�pf_[¡WZ��^oj¢}gY\^
hT^o]i]_^lmohk}\ng^����Q^`[
zls	ng�o]_^`[©eg]i}\[�jTm`a`^oY~hT[�|p}gfHfiY\ao]i}\^oYph©]_^`[�ngstYgY\m`^`[©ng^�]vW¢[TstY\ng^Fº /RCNwxst}gjkYgf_[d[T^oY~h�ng^`[©a`stYphkjdWZfiY~hT^`[�fizbeJstjkhdWZY~hT^`[
[T}gj�]vWLz{WZYgf_�ojT^�ngstY~h�º�WZjT[�W¢mo��st]i}\m�^oY�jTmoeSstY\[d^Fª¢ng^`[�egjTspa`^`[d[k}\[���m`st]_st��f_|p}\^`[©st}�ao]ifiz{WZhkf_|~}\^`[�^¨�DhT^ojkY\^`[�z{WZf_[
WZ}\[d[kf©ªu]vW,nD�pYHWZzbf_|p}\^lfiYphT^ojkY\^{eg]vWZY\mohdWZfijT^��
�½st}ghT^¨w�stf_[rq¼]�� fiY~hT^ojkegjTmohdWZhkf_stY ng^`[�ngstYgY\m`^`[N��jdW`�	fizlmohkjkf_|~}\^`[PYQ��^`[kh
eHWt[�}gYgf_|p}\^��Ë�½^`[XWZY\stz{WZ]if_^`[X��jdWr�pfizlmohkjkf_|p}\^`[Lng^`[�jTmo��f_stY\[XeSst]vWZfijT^`[�z{WZjkhkf_^oYgY\^`[L[TstYphFzlstYphkjTm`^`[¢[k}gjF]vWl�\��}gjT^s\�i®�®Fn���WZegjT�`[�]_^`[�ngstYgY\m`^`[�ng^U]vW¢[dstY\ng^�º:WZjT[ /�]_st�HWZ]�Cp}gjk��^o��stjL�rCpzbfihkc@³oµ�¶t·_¸_qH®r¯�¯�¯Z�Ë�¨�p�½WL�\��}gjT^�s\�i®r¹¢zlstY~hkjT^
]vWbhTsteSst��jdWZegcgf_^Nng^L]vWb[k}gjÅw�Wta`^Lz{WZjkhkf_^oYgY\^P^ohUeg]i}\[UeHWZjkhkf_ao}g]if_�ojT^ozl^oYphXng^`[�jTmo��f_stY\[UeJst]vWZfijT^`[Uf_[T[T}\^¢ng^`[�ngstYgY\m`^`[
º�G��3HP�
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ngstYgY\m`^`[¢WZ]ihkfizlmohkjkf_|p}\^`[L^oh���jdW`�	fizlmohkjkf_|~}\^`[¢ª{cHWZ}ghT^PjTm`[Tst]i}ghkf_stY@[TstY~hLnDf_[Tao}ghTm`^`[�eHWZjL^¨�D^ozbeg]_^
n\WZY\[*�Ë}g�J^ojb³oµ
¶�·i¸��Å®r¯�¯�°��F^ohRCpzbfihkc´³oµ�¶t·_¸ �Å®r¯�¯�¯Z�Ë��^ohXY\st}\[�Y\^
nDf_[Tao}ghT^ojTstY\[Xf_aof�|~}\^N]_^`[Xmo]_mozl^oY~hT[LY\m`a`^`[d[dWZfijT^`[¢ªl]���mohk}\ng^
ng^`[
egjTstegjkf_mohTm`[�ng^©]�� f_[ds�[khdWt[kf_^�z{WZjkhkf_^oYgY\^����½W�egjkfiY\aofieHWZ]_^�egjTstegjkf_mohTmUng^�]vWFhTsteJst��jdWZegcgf_^�z{WZjkhkf_^oYgY\^�^`[kh�]vW�nDf«»JmojT^oY\a`^
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hkjdWZY\[Tfihkf_stY�WZ�gjk}geghT^�^oYphkjT^L]_^`[�eg]vWZhT^rWZ}D��nD}.Cp}\n�^oh�]_^`[�eg]vWZfiY\^`[FnD},È�stjTn��

¤�^ohkhT^PnDf_adc\sthTstzbf_^l[T^NjT^ohkjTst}g��^lWZ}:egjT^ozbf_^oj¢stjTnDjT^Pn\WZY\[X]_^`[LWZY\stz{WZ]if_^`[¢ng^N��jdW`�	fihTm
z{WZjkhkf_^oYgY\^`[D�4�ou rjv~³�r
u<�������&tUr �W�t·«¶8��uT³�r¨�Ë�Q^`[FWZY\stz{WZ]if_^`[�n\WZY\[�]�� c\mozbf_[kegc\�ojT^P[k}\n [TstYphUjT^o]vWZhkfi��^ozl^oY~hFw�WZfi�g]_^`[�^ohU]_^LadcHWZzbe�ng^L��jdWr�pfihTm
|p}HWt[kf¿}gYgf«wxstjkzl^PjTm`[k}g]ihdWZYphL[k}g�����ojT^
|~}\^N]vWlz{W@Ok^o}gjT^PeHWZjkhkf_^
ng^N[dW{hTsteJst��jdWZegcgf_^b^`[kh�^oY:m`|p}gfi]ifi�gjT^Nf_[ds�[khdWZhkf_|~}\^
�rCpzbfihkc´³oµU¶�·i¸vq¼®r¯�¯�¯Z�Ë�¨�,H ]�� fiYp��^ojT[T^�qS]_^`[�eg]vWZfiY\^`[�nD}@È�stjTn,egjTm`[d^oY~hT^oY~h¢ng^�w�stjkhT^`[XWZY\stz{WZ]if_^`[l�xa¨wk�H�\��}gjT^:s\�i®�®��
egjTst�HWZ�g]_^ozl^oYph{]if_m`^`[lª�ng^`[
�HWt[T[kfiY\[bn�� fizbeHWtaoh{zlmohTm`stjkfihkf_|~}\^`[l^oYDw�st}gf_[b^ohbY\stY a`stzbeS^oY\[dm`[bf_[Ts�[khdWZhkf_|p}\^ozl^oY~hr�
��� fiY~��^ojT[kf_stY ng^`[�ngstYgY\m`^`[���jdWr�pfizlmohkjkf_|p}\^`[�a`stYD�\jkzl^F|p}\^U]���moeHWZf_[d[T^o}gj©ng^�]vW�aojTs 5ghT^P�¥]vW¢eHWZjkhkf_^F[k}geSmojkf_^o}gjT^�ng^U]vW
]ifihkc\s�[Tegc\�ojT^��½ngm`aojTstfih�[k�D[khTmoz{WZhkf_|p}\^ozl^oY~h�nD}b[k}\n¢��^ojT[¿]_^©Y\stjTnP]_^�]_stYg�Lng^©]vWUeJ^oY~hT^�[k}\n�>�Y\stjTn
^oY
Wta`a`stjTnbWr��^`a©]vW
ngm`a`st}g��^ojkhT^Fn���WZY\stz{WZ]if_^`[�z{WZ��Y\mohkf_|p}\^`[©jTmoz{WZY\^oY~hT^`[�n\WZY\[�]�� c\mozbf_[kegc\�ojT^F[k}\n�q�fiY\nDf_|p}HWZY~h©}gY\^UaojTs 5ghT^FWZY\aof_^oYgY\^
Wr�~WZY~h�]vWZf_[T[Tm©]_^©hT^ozbe\[�ª�]vW�hTsteSst��jdWZegcgf_^�ng^©]�� c\mozbf_[kegc\�ojT^�[k}\nNng^©eHWZjk��^oYgfij�ªU]�� f_[ds�[khdWt[kf_^��=�½st}ghT^¨w�stf_[rqZ]�� fiY~��^ojT[kf_stY
a`stY�OkstfiY~hT^Nng^`[UngstYgY\m`^`[UhTsteJst��jdWZegcgf_|p}\^`[�^ohFWZ]ihkfizlmohkjkf_|p}\^`[�zlstYphkjT^¢|p}\^L]���moeHWZf_[T[T^o}gj�ng^¢]vWP]ifihkc\s�[kegc\�ojT^�[k}gfih�]vW
ngmoeJ^oY\n\WZY\a`^�fiYp��^ojT[T^:W`��^`a�}gY\^�WZ}g��zl^oY~hdWZhkf_stYÁegjTst��jT^`[T[kfi��^��x^oY~�	fijTstYÁ¹�Ì�Ì:É	z [Tst}\[4��cHWZjT[kf_[¡�lnD}´[k}\n ��^ojT[
]_^
Y\stjTn���²�f_^oY.|p}\^ba`^o]vW WZegeHWZjdWZf_[T[T^beHWZjdWtngsr�gWZ]�qQ}gY\^bfiY~hT^ojkeJmohdWZhkf_stY�eJs�[T[kfi�g]_^
^`[kh¢|p}\^P]vW�hdWZfi]i]_^lng^
]vWua`st}\aTc\^
mo]vWt[Thkf_|~}\^�]ifihkc\s�[kegc\mojkf_|p}\^LjT^ 
H�ohT^L[TstY mohdWZh�hkc\^ojkzbf_|~}\^¢WZ} zlstzl^oYphUng^X]vW�wxstjkz{WZhkf_stY�ng^�]vWNhTsteSst��jdWZegcgf_^�^oh�ng^
[¡W
aTcHWZjk��^NªP]vW
[T}gjÅw�Wta`^Lz{WZjkhkf_^oYgY\^��¿eSst}gj�eg]i}\[Fng^LngmohdWZfi]_[rqg��stfij��Ë}g�J^ojP³oµ�¶t·_¸_q\¹�Ì�Ì�Ì��¨�

Ê¼st}gjF]_^`[ L stY\^`[UeJst]vWZfijT^`[�|p}gf�Y\st}\[UfiYphTmojT^`[T[T^oY~hFf_aof�qg]vWPYHWZhk}gjT^�^oh�]���mo��st]i}ghkf_stY�hT^ozbeJstjT^o]i]_^¢ng^L]���W@OÅ}\[khT^ozl^oY~h
f_[ds�[khdWZhkf_|~}\^�]_sparWZ]_^�ngmoeJ^oY\ng^oY~h�ng^�]vW�[khkjk}\aohk}gjT^��pf_[da`sM> mo]vWt[khkf_|~}\^�[Tst}\[A><OTWta`^oY~hT^Fz{WZf_[�WZ}\[T[kfSng^U]vW�eSmojkf_s	nDf_aofihTmFnD}
w�stjT£rWZ��^Png^P[T}gjÅw�Wta`^Png^`[�z{Wt[T[T^`[FeSst]vWZfijT^`[r�Jº:WZ]ic\^o}gjT^o}\[T^ozl^oY~h¢a`stzbzl^P]�� fi]i]i}\[khkjT^oYph¢a`stY�OÅstfiYphT^ozl^oY~h¢]_^`[F�\��}gjT^`[s\�i®�®�^oh�s\�i®r¹Dqg]_^`[Ust�\[T^ojk��WZhkf_stY\[FWtaohk}\^o]i]_^`[�eS^ojkzl^ohkhT^oYphFng^LY\stzN�gjT^o}\[T^`[UfiYphT^ojkegjTmohdWZhkf_stY\[r�

�Q^`[�WZY\stz{WZ]if_^`[�ng^���jdW`�	fihTmFng^�]vW¢arWZ]_sthkhT^UeJst]vWZfijT^FY\stjTnljTmo���o]_^oY~h�eg]i}\[kf_^o}gjT[�WZY\stz{WZ]if_^`[�ng^�w�WZfi�g]_^FWZzbeg]ifihk}\ng^
|p}gf�Y\^�[TstY~h�eHWt[�a`stjkjTmo]_m`^`[uWr��^`a�]vW@hTsteJst��jdWZegcgf_^�ng^,]vW�arWZ]_sthkhT^���¤�^ohkhT^�Y\stY*> a`stjkjTmo]vWZhkf_stY ]ifizbfihT^�w�stjkhT^ozl^oY~h
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� �2143 9 | 8 ! � � $o' q	]vW�z{Wt[d[T^F^¨»�^`aohkfi��^¢WZ}g��zl^oY~hT^[k}gjL}gY\^beJstjkhkf_stY.ng^la`st}gjk�S^bng^lh �	eS^b^¨�DeSstY\^oYphkf_^o]i]_^l|p}gf�arWZjdWtaohTmojkf_[T^l]_^
jT^o�JstY\n@eJs�[khA>���]vWtaofvWZfijT^bjdWZzl^oYHWZY~hN]_^

[k�	[ThT�ozl^F��^ojT[U]���m`|~}gfi]ifi�gjT^Xf_[Ts�[ThdWZhkf_|~}\^XarWZjdWtaohTmojkf_[Tm�qgeHWZjUngm¨�\Ygfihkf_stYQqDeHWZj�}gY\^Xz{Wt[d[T^X^¨»J^`aohkfi��^XYp}g]i]_^l�xstY Y\sthT^ojdW
ªuY\st}g��^rWZ}�|p}\^b]vWuz{Wt[d[T^l^¨»�^`aohkfi��^{W mohTmlf_aof�hkjdWZY\[k]vWZhTm`^�qQeHWZjP[Tst}\aof�ng^lao]vWZjkhTm�q½��^ojkhkf_arWZ]_^ozl^oY~hbn�� }gY\^l��WZ]_^o}gj
y|{ �.} �	
 ��� n\WZY\[U]vW
a`^o]i]i}g]_^�c~�D[khTmojTmohkf_|p}\^¢ao]ifiz{WZhkf_|~}\^��¨�¾ Yp��^ojT[T^ozl^oY~hrq©]���WZfijT^,a`^oYphkjdWZ]_^�Y\sthTm`^ � 9 ^`[khleHWZjTa`st}gjk}\^�n\WZY\[l]_^ zl¬ozl^�[T^oY\[l|p}\^ ]vW@a`st}gjk�J^ y�{ ��}��	
 wNv�{^oh�]i}gfX[T^ojdWZfih a`stYDwxstY\nD}\^�[kf�]���W@O }\[ThT^ozl^oY~huf_[Ts�[khdWZhkf_|p}\^�mohdWZfihuY\mo��]ifi��m���?�]i]_^�eS^o}ghu¬ohkjT^�ngstY\a:WZhkhkjkfi�g}\m`^@ª�]vW
nDf_[T[kfieHWZhkf_stY,n\WZY\[�]_^L[T�	[khT�ozl^Xao]ifiz{WZhkf_|p}\^��"GFY�a`stY\[khdWZhT^¢|p}\^X]vWPhdWZfi]i]_^Lng^La`^ohkhT^�WZfijT^L^`[kh�eg]i}\[�w�WZfi�g]_^L|p}\^X]���WZfijT^
^oYg��^oY\nDjTm`^NeHWZjF]vW{a`st}gjk�J^�[d^o}g]_^�ng^N]vWbz{Wt[T[T^���]vWtaofvWZfijT^ y�{ �.} �	
 wNvM{ ��¤�^o]vW{^`[khFnD}\^Pªl]vWla`stzbeJs�[dWZY~hT^
mo]vWt[khkf_|p}\^ng^
]���W@O }\[khT^ozl^oYph¢f_[Ts�[khdWZhkf_|p}\^b|p}gf�jTm`nD}gfihL]���WZfijT^
fiYgfihkfvWZ]_^ln�� }gY:w�WtaohT^o}gj � } � � �9 � � ÌD����f_aof ��^ohLng^
]vW�w�stjTa`^bng^
]���W@O }\[khT^ozl^oYph��	f_[T|p}\^o}D�@�x[dWPhdWZfi]i]_^NWZ}g��zl^oY~hT^NWr��^`a¢]vWP�	f_[Ta`s�[kfihTmLnD}�z{WZYphT^rWZ}Ë�¨�
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��� fiY~hT^ojkegjTmohdWZhkf_stY�ng^`[�|~}HWZhkjT^�nDfvWZ��jdWZzbzl^`[�^`[kh�ª¢egjTm`[T^oY~h�eJs�[T[kfi�g]_^U[kfizbeg]_^ozl^oYphr�DÊ¼st}gj�}gY\^UhkjT�`[©�HWt[T[T^��pf_[�>
a`s�[TfihTmN� � | � ! 9 � Ê�WD��[¡�¨q~]vW�arWZ]_sthkhT^F^`[Th©|p}HWt[kfizl^oY~h�a`stzbeS^oY\[dm`^F^oYphkf_�ojT^ozl^oY~hU^oh�jdWZegf_ng^ozl^oYph�eHWZj�]vW¢jT^o]vWÃ�gWZhkf_stY�	f_[Ta`sM> mo]vWt[khkf_|p}\^ �xnDfvWZ��jdWZzbzl^,��W��k�¨qJa`^
|~}gf�jTm`nD}gfih¢WZ}:zbfiYgfiz�}gz)]���WZfijT^bWt[T[Ts	aof_m`^bª�]vW�nDf_[d[kfieHWZhkf_stY@ao]ifiz{WZhkf_|~}\^

®1�	®



���������
	���
�������������	������������ �!�"	���#�$%
&�('%)*	�+,��+�	���#�$%
.-/�������������0	������1�%$324�����5��	6	�
/)87�
8�(��9�:���;	��<
,�=�%
/)

� � 9 � ! �¨�Q�½Wu[Tstzbzl^{ng^`[NWZfijT^`[¢ngstzbfiYHWZYphT^`[ � � ^oh � � ^`[khLY\mo�~WZhkfi��^�^ohLegjTsr��s	|~}\^{}gY\^lngmojkfi��^ � �&r �xµ�� �Z³¢ng^]���st�g]if_|~}gfihTm�z{WZjkhkf_^oYgY\^�n���WZegjT�`[N�zs\��Æ����¨�
Ê¼st}gj�]vWF�	f_[Ta`s�[kfihTm�eg]i}\[�mo]_^o��m`^ � | � ! 9 � Ê¿WD��[�qt]vWFa`stYphkjkfi�g}ghkf_stYl]if_m`^�ªU]vW�nDf_[T[TfieHWZhkf_stY
ao]ifiz{WZhkf_|p}\^UWZ}g��zl^oY~hT^�qz{WZf_[U]���WZfijT^ � 9 jT^`[khT^¢^oY\a`stjT^LfiYDw�mojkf_^o}gjT^NªP]vW
[Tstzbzl^�ng^`[FWZfijT^`[ � � ^oh � � �g�½W
w¥jkf_aohkf_stY,ao]ifiz{WZhkf_|p}\^�^`[ThU^oY\a`stjT^ngstzbfiY\m`^¢eHWZjU]vW
nDf_[T[TfieHWZhkf_stY��pf_[d|~}\^o}\[T^L^oh�]vWlngmojkfi��^¢ng^L]���st�g]if_|p}gfihTm¢[T^ojdWPeJs�[kfihkfi��^��
Ê¼st}gj � | � ! 9�9 Ê�WD��[rq¼]���W@O }\[khT^ozl^oYph
f_[Ts�[khdWZhkf_|p}\^�mohdWZYphPzlstfiY\[
^�7{arWta`^�q¿]���WZfijT^�^oYg��^oY\nDjTm`^�eHWZjP]vW�a`^o]i]i}g]_^

ao]ifiz{WZhkf_|~}\^Nng^o�pf_^oYph�eg]i}\[UfizbeJstjkhdWZY~hT^N^oh�ngstzbfiY\^¢]_mo���ojT^ozl^oYphF]_^`[FWZfijT^`[FWt[T[Ts	aof_m`^`[�ª
]vWlnDf_[T[kfieHWZhkf_stY��	f_[T|p}\^o}\[T^
hT^o]�|~}\^ � 9 5�� � � } � � � ���½W ngmojkfi��^l[Tm`ao}g]vWZfijT^{ng^
]���st�g]if_|~}gfihTmlng^o�	f_^oY~h
WZ]_stjT[LY\mo�~WZhkfi��^�qQa`stYDw�stjkzlmozl^oY~hbª�]vW[T^`aohkf_stY�egjTm`a`m`ng^oY~hT^��

$¿fiYHWZ]_^ozl^oY~hrqpeSst}gj � | � ! 9 � Ê¿WD��[rq�]_^�z{WZY~hT^rWZ}{^`[Th�|~}HWt[kfizl^oYph�jkfi��f_ng^U[k}gj�}gY\^UeSmojkf_s	ng^�ng^�]���st�g]if_|~}gfihTmF^oh�]vWnDf_[T[kfieHWZhkf_stYP�pf_[T|p}\^o}\[T^�ng^o�	f_^oY~h¿Y\mo��]ifi��^rWZ�g]_^��t�½WUnDf_[d[kfieHWZhkf_stYN^`[kh¼z{W@OÅstjkfihdWZfijT^ozl^oYph�n\WZY\[Q]_^©[k�	[ThT�ozl^�ao]ifiz{WZhkf_|p}\^
^ohNstY���stfihN�gf_^oY�|p}\^b]���WZfijT^uWt[T[Ts	aof_m`^l^`[kh
WZegegjTs`�Dfiz{WZhkfi��^ozl^oY~h w � } � ���9 {�� y|{ ��} ��
 � v � ! � � � y�{ ��}��	
 �xv �½�¼Wngmojkfi��^�[Tm`ao}g]vWZfijT^¢^`[Th�wxstjkhT^ozl^oYph�Y\mo�~WZhkfi��^¢n\WZY\[Fa`^LarWt[r�

����^oY\[T^ozN�g]_^�ng^@a`^`[�nDfvWZ��jdWZzbzl^`[,eS^ojkzl^oh�ng^:��stfij,ª�Y\st}g��^rWZ}0]�� fiY 
\}\^oY\a`^�stegeSs�[Tm`^@ng^�]vW�nDf_[T[TfieHWZhkf_stY
ao]ifiz{WZhkf_|~}\^
^oh��pf_[T|p}\^o}\[T^¢[T}gjF]���st�g]if_|p}gfihTm�eg]vWZY\mohdWZfijT^��J�QstjT[d|~}\^N]_^`[Xng^o}D�,[T^�a`stzbeJ^oY\[T^oY~hrqS]vW�ngmojkfi��^N[dm`ao}g]vWZfijT^
ng^b]���st�g]if_|~}gfihTm�ng^o�pf_^oYph�Yp}g]i]_^��½V
��WZegjT�`[�a`^`[NnDfvWZ��jdWZzbzl^`[rqQeJst}gj¢}gY\^bcp�	[khTmojTm`[Tf_[�ao]ifiz{WZhkf_|p}\^{ng^bhdWZfi]i]_^ � !(' ^oYst�g]if_|~}gfihTmu^ohP]vW,[khkjdWZhkf«�HarWZhkf_stY �	f_[Ta`sM> mo]vWt[khkf_|p}\^�}ghkfi]if_[Tm`^�q½]vW�[Tstzbzl^ung^`[bWZfijT^`[
[r��WZYgY~}g]_^ojdW�eJst}gjN}gY��pf_[da`s�[kfihTm
a`stzbegjkf_[T^�^oYphkjT^ � ! 9 � ^oh � ! 9�9 Ê�WD��[Uz{WZf_[�egjTst�HWZ�g]_^ozl^oY~h�eg]i}\[�egjTspadc\^¢ng^ � ! 9�9 Ê�WD��[r�
PRQrP � 
UIZ_TM�EËRTIUC�K��XC!W�[�R^]XM!T

VLWZY\[Fa`^ohkhT^P[T^`aohkf_stYQqHstY�mohk}\nDf_^Nng^¢w�Wt£`stY�[kfizbfi]vWZfijT^NWZ}�aTcHWZegfihkjT^bÍDqHa`^ojkhdWZfiY\[XWt[keJ^`aohT[Fng^�]vWbnD�	YHWZzbf_|~}\^
ª
]_stYg�lhT^ojkzl^¢ng^L]vWNwxjkf_aohkf_stY,ao]ifiz{WZhkf_|p}\^¢c~�D[khTmojTmohkf_|p}\^��

¾ ]�^¨�Df_[khT^ung^o}D��nDf«»�mojT^oY\a`^`[bfizbeJstjkhdWZY~hT^`[l^oYphkjT^ ]vW,w¥jkf_aohkf_stYyao]ifiz{WZhkf_|p}\^ ¦ ao]vWt[T[Tf_|~}\^¨§�^ohbcp�	[ThTmojTmohkf_|~}\^ |p}gf
��stY~hF^oYg��^oY\nDjT^oj�ng^`[Ua`stzbeJstjkhT^ozl^oY~hT[�nD�pYHWZzbf_|p}\^`[UhkjT�`[UnDf«»�mojT^oY~hT[F[k}gj�]���st�g]if_|p}gfihTm¢eg]vWZY\mohdWZfijT^ t
� VLWZY\[l]vW:w¥jkf_aohkf_stY�ao]ifiz{WZhkf_|~}\^�ao]vWt[T[kf_|p}\^�q�]_^`[{arWZ]_sthkhT^`[�eJst]vWZfijT^`[�[k}gfi��^oYph�a`stYphkfiY~}\^ozl^oY~h ]_^`[{�tWZjkfvWZhkf_stY\[n���st�g]if_|p}gfihTm W`��^`a�}gY�a`^ojkhdWZfiY�jT^ohdWZjTn�|p}gf�ngmoeJ^oY\n�]i}gf >�zl¬ozl^�W,egjkf_stjkf�ng^{]vW,wxjTm`|~}\^oY\a`^�ng^lw�stjT£rWZ��^ung^
]���st�g]if_|p}gfihTm���¾ ]�^oY�jTm`[k}g]ihdWZfih
}gY\^�nD�	YHWZzbf_|p}\^�a`stzbeg]_^¨�g^ung^{]vW���WZjkfvWZhkf_stY ng^�]���st�g]if_|p}gfihTm�zlsr��^oYgY\^ |p}gf
ngmoeJ^oY\n\WZfih�ng^�]vWlzls	ngmo]if_[dWZhkf_stY:ng^`[�egjTs	a`^`[T[k}\[�ng^�nDf_[d[kfieHWZhkf_stY�ng^`[�arWZ]_sthkhT^`[�eSst]vWZfijT^`[��ËVLWZY\[F]vW
wxjkf_aohkf_stY
ao]ifiz{WZhkf_|p}\^�cp�	[ThTmojTmohkf_|~}\^�qL� ·Bt � ���D¶Pr vp³#uk³`µ�¶&ufv
³�tHµ=uT³�·_³�r �Ã¶&u��x¶�µ����&tUr v�� � 	¨·
��
��4�xµ��U³oµ�·i¶ u<� � �&tUrr³ v~³��T¶t·E��µ�µ ³�r
� ��·«¶��8uT³�r(
��D¶ot4v	�d³¨·¥·i³�r��+����r��&tHµ �4u<��r`³�tËµ ³�r
	j�BtmuT³oµ�¶&u v v�¶&tUrL·_³ r��Pr¨µ����{³F�o·.���l¶�µ���
��g³ �Ë·i¶&t �oµ�¶8��uT³P¶ � �D¶&uk¶���r
�
r`¶&tHµ��Bt ��
��g³��l³ tHµ¼¶ �Cu���rU·i¶)v��^r �D¶&u��¥µ����&t v~³�r��T¶t·E��µ�µ ³�ro��¾ ]g^oY
jTm`[k}g]ihT^�]vWFegjTstegjkf_mohTm�fizbeJstjkhdWZY~hT^��gf_^oYb�	f_[kfi�g]_^
n\WZY\[N]vWuw�stjkz�}g]_^:�zs\� sIsp�¢|p}\^l]vW,nDf_[T[kfieHWZhkf_stY�^`[kh�fiY\ngmoeJ^oY\n\WZY~hT^ung^{]vW wxjTm`|~}\^oY\a`^�ng^{]���st�g]if_|p}gfihTm�q¼z{WZf_[
ngmoeJ^oY\nu}gYgf_|~}\^ozl^oYph�ng^`[UegjTstegjkf_mohTm`[UfiY~hkjkfiY\[d�`|~}\^`[FnD},ao]ifiz{WZhUeg]vWZY\mohdWZfijT^��
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\UOEMaG<Q`GJMPbjVYVDOEILbjXD\�_^Q[OEmtiUTzO[KYV.XDO]IL\4ilS:bcKDKYTWdUMPOp�<S8GJXYVYTWX�\UO[K�\UbjIUILZ[O[K�XDZ[Q[O]krk}O]ItV�§�bjiUXYIUTPO[K�S8GJX�MaG<KDbjIL\UO6��GJXDK
µ MPbjd8GJM�y^iUXYugO]¨gbjX`x

© O<QDR8GJSUTWVYXDO<ILOHS:O]XYk}O]VEZ]u^TP\UO]krk}O]I^VES8GjKE\UOHXDZ]S:bjIL\4XDOv�@VDbjiUVDO[KqMPO[Kqm^iLO[KYVYTPbjILKqSUXDZ[Q[Z[\UO]ItVDO[K�xL¶´M�O[KYVqSUXYTWI4{
Q]TWS8GJMPO]k}O]I^VNQ[bjILK¤GjQ]XDZ6�HMaGe§°bjXYklGJVYTPbjI¢bjXYdUTWVsGJMPO6\UO[K�\UZ]S:�jVDK�O]IlQ[bjiLQsRLOpS:bjMaGJTWXDO[K�klGJXYVYTPO]ILK�xt�AO[K�k}Z[Q`GJIUTPKYk}O[K�\UO
MPO]iUXn§°bjXYklGJVYTPbjI�Z]VsGJItVpVYXD�[KnSCO]i�Q[bjI^VYXsGJTWItVDK`_UILbjiLK6G[ugbjILKEQ[bjILKYTP\UZ]XDZ�\UOp§�Gj·[bjI�S8GJXsGj\Ub[~LGJMPOvm^iLOeMPO]iUXn§�bjXYklGJVYTPbjI
IA��Z]VsGJTWV�S8GjK¢ILZ[Q[O[KDKsGJTWXDO]k}O]ItV�MWTPZ[O��«iUI­§�bjXD·`GJfgO�bjXYdUTWVsGJM�xn¸.I³iUVYTWMWTPKsGJItVª\UO[Klk}Z]VYRLb	\UO[Kª\���GJI8GJMW¨	KsOofgZ]ILZ]XsGJMPO�{
k}O]I^V�XDZ[KsO]XYugZ[O[K�GJi4~l\UZ]S:�jVDK�KDZ[\4TWk}O]I^VsGJTWXDO[KNVDO]XYXDO[KYVYXDO[K`_gM���bjd4¬YO[Q]VYT�§ASUXYTWILQ]TWS8GJM:O[KYV`_cTWItugO]XDKsO]k}O]ItV`_4\UOEugbjTWXNmtiLO]MWMPO[K
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Q[bjItVYXsGJTWItVDO[KpVDO]krSCbjXDO]MWMPO[KEGjKsKDb^Q]TPZ[O[Kq��MPO]iUXN§�bjXYklGJVYTPbjIA_4TWM:O[KYVNSCbcKDKDTWdUMPO6\���O�~4VYXsGJTWXDOc_UKYTCMPO]iUX�§°bjXYklGJVYTPbjI�O[KYVNXDO]MWTPZ[O
�
iUIª§�bjXD·`GJfgO�bjXYdUTWVsGJM�x

� SUXD�[KEG`ugbjTWXp\UZ[Q]XYTWVEQ[O]XYVsGJTWILO[KqSUXDbjSUXYTPZ]VDZ[KqfgZ]ILZ]XsGJMPO[Kp\UO[Kq\UZ]SC�jVDKqO]I�Q[bjiLQsRLO[KqklGJXYVYTPO]ILK`_4iUILOvGJI8GJMW¨4KDOHKYVYXsG|{
VYTWfcXsGJSURUTPmtiLOr\UZ]VsGJTWMWMPZ[Or\UO[KH\UZ]S:�jVDK<O]I�Q[bjiLQsRLO}�lS8GJXYVYTWX<\UO[KeTWklGJfgO[Kv�¢R8GJiUVDO@XDZ[KDbjMWiUVYTPbjI�\UO>MaG��+GJXDK
	6XYdUTWVDO]X
© GJk}O]XsGwO[KDV>O���O[Q]VYiLZ[O¢\LGJILK@iUI�SUXDO]krTPO]X
VDO]krSLK�x�� O¢Q[bjiUSUMaGJfgOªG[ugO[Q�MPO[K@\UbjIUILZ[O[K
GJMWVYTWk}Z]VYXYTPm^iLO[K
��	e� � G
SCO]XYkrTPKH\LGJILKHiUI+KDO[Q[bjIL\�VDO]krSLKe\UO>XDZ`GJMWTPKDO]XHMaG¢KYVYXsGJVYTWfcXsGJSURUTPO�� SUXDbJ�LM1MWiUkrTWILbcKYTWVDZ�{ GJMWVYTWVYiL\UO�¥H\�� iUILO
KDO[Q]VYTPbjI�\UO
Q[O[Kp\UZ]S:�jVDKEO]I�Q[bjiLQDRLOcx

F<GJILK
MPO[K>VYXDbjTPKDTP�]k}O�O]V
m^i8GJVYXYTP�]k}OªS8GJXYVYTPO[K`_ MPOªQ[bjkrS:bjXYVDO]k}O]ItVrS:bjiUXr\���GJiUVYXDO[KrQ[bjIL\4TWVYTPbjILKrbjXYdUTWVsGJMPO[Kr\UO[K
ugbjMaGJVYTWMPKvklGJXYVYTPO]ILK>S8GJXYVYTPQ]TWS8GJItV�S:bjVDO]ItVYTPO]MWMPO]k}O]I^V}��MaG�§�bjXYklGJVYTPbjI�\UO}Q[O[Kv\UZ]S:�jVDKl��O`GJiA_A\4TPb[~4¨4\UOl\UOrQ`GJXYd:bjILOc_
SCbjiLKDKDTP�]XDO�¥AO[KYV�VDbjiUV1\���GJdCbjXD\
\4TPKDQ]iUVDZcx�	6IrK`��GJVYVsGjQDRLO]XsG6SUMWiLK�S8GJXYVYTPQ]iUMWTP�]XDO]k}O]ItV�GJi4~@\4T��:Z]XDO]I^VDO[K.O[KYVYTWklGJVYTPbjILK�GjQ�{
VYiLO]MWMPO[K�\UO[K�VsGJi4~>\UO�\UZ]SCbcKYTWVYTPbjIrGjKDKDb	Q]TPZ[K��pQDR8GjQ]iUIr\UONQ[O[K ugbjMaGJVYTWMPK`_|S:bjiUX�Q[bjILKYVsGJVDO]X�MPO[K VYXD�[K §�GJTWdUMPO[K�Q[bjI^VYXsGJTWItVDO[K
O�~	TPKYVsGJI^VDO[K`x © O]XYVsGJTWILK�k}Z[Q`GJIUTPKYk}O[K.bjXYdUTWVsGJi4~�S:bjVDO]ItVYTPO]MPK.\UO�§�bjXYklGJVYTPbjIr\UONQ[O[K�\UZ]S:�jVDK1KDZ[\4TWk}O]ItVsGJTWXDO[K.KDbjI^V�GJMPbjXDK
\UZ[Q]XYTWVDK`x8F<GJILKEQ[O[KqS8GJXYVYTPO[K�_8bjI�ILOvQsRLO]XDQDRLO>S8GjKp�r\4XDO[KDKDO]XqiUIoSCbjTWI^Vp\UO<u	iLOvO�~	R8GJiLKDVYT�§1\UO<VDbjiLKpMPO[KEQ[bjkrS:bjXYVDO�{
k}O]ItVDK�O]V�k}Z[Q`GJIUTPKYk}O[K�S:bcKDKYTWdUMPO[K1klGJTPK�\���O�~	VYXsGJTWXDOE\UO[K�k}b^\U�]MPO[K�Q]MWTWklGJVYTPm^iLO[K�XDZ[Q[O]I^VDK�O]V�\UO[K�\UbjIUILZ[O[K�O�~4VYXsGJTWVDO[K
\UO�MaG6krTPKDKDTPbjI@� µ yC_JMPO[K�TWI4§�bjXYklGJVYTPbjILKp��bji
MPO[K1m^iLO[KYVYTPbjILK¤¥ASCO]XYVYTWILO]I^VDO[K�O]V1ILbjiUugO]MWMPO[K1SCbjiUucGJItV.S8GJXYVYTPQ]TWS:O]X1ILbjVYXDO
GJI8GJMW¨	KDOcx

¸.I4�LIA_L\LGJILKqiUILO<\UO]XYIUTP�]XDOHS8GJXYVYTPOc_LM���GJXYVYTPQ]MPOHSUiUdUMWTPZ�
�	6XYdUTWVsGJM:§�bjXDQ]TWIUf}bJ§�VYRLOHklGJXYVYTaGJI�S:bjMaGJXqMaG[¨gO]XDO[\�\UO]S:bJ{
KYTWVDK������ GjKD�jGJX`_��LxW_C�AO]u	XsGJXD\�_��ex:GJIL\+�oiLKDVsGJXD\�_��8x��NxW_��A���������]_���� �A_�! Q
R {"! Q�Q _�#�$�$�#g¥6O[KYVe\UZ[Q]XYTWV<O]VHXDO]SUXDb	\4iUTWV`x
FHGJILK
Q[O]MWiUT�{´Q]T�_�ILbjiLK
Q[bjkrS8GJXDbjILK>MaGoKYVYXsGJVYTWfcXsGJSURUTPO�XDZ`GJMWTPKDZ[OªG[ugO[Q�MPO[K>KsbjMWiUVYTPbjILK�XDZ[Q[O]I^VDO[Kr\UO[K�ucGJXYTaGJVYTPbjILK
\UO[K
Z]MPZ]k}O]ItVDK<bjXYdUTWVsGJi4~wO]VHG|~	TaGJi4~�klGJXYVYTPO]ILKH\LGJILKeMPO�\UbjklGJTWILO>VDO]krSCbjXDO]M1O]VHKYSCO[Q]VYXsGJM�SCbjiUXeQ[bjItVYXsGJTWIL\4XDO
M��&%JfgO@\UO
§�bjXYklGJVYTPbjI®\UO¢MaG�KDO[Q]VYTPbjI Z]VYiL\4TPZ[Ocx�'ebjiLK@SUXDbjSCbcKsbjILK>SUXYTWILQ]TWS8GJMPO]k}O]I^V¢m^iLOlMPO[K(# R $wSUXDO]krTPO]XDK
k}�]VYXDO[Kr\UO�Q[O[K
\UZ]SC�jVDK6bjItVESUi�KDO<§�bjXYk}O]XpG`ugO[QviUI�VsGJi4~�\UO<\UZ]SCbcKDTWVYTPbjI�k}b`¨gO]I�\UO)$4x&$ R Q]k+*jGJIw\4iUXsGJI^VpMPO[KE\UO]XYIUTPO]XDK R $�$,$�$�$
GJILK�O]V�m^iLOrMPO}S8GjKsKsGJfgOrSUXDbjMPbjIUfgZl\UO}MaGªSUMaGJIL�]VDO¢�ªR8GJiUVDO¢bjdUMWTPmtiUTWVDZ¢\4iUXsGJItV@M�� TWItVDO]XYucGJMWMPO R { � $o��G�GJiUXsGJTWV>SUi
Q[bjIL\4iUTWXDO¢�ªiUILOrXDZ[\4iLQ]VYTPbjI�TWkrSCbjXYVsGJI^VDOlugbjTWXDO}iUILO}\4TPKYS8GJXYTWVYTPbjI�\UO}MaG�Q`GJMPbjVYVDO}S:bjMaGJTWXDOrILbjXD\�x © O]VYVDO¢\UO]XYIUTP�]XDO
Rt¨	SCbjVYRL�[KDOvSCO]XYk}O]VYVYXsGJTWVe\UO<KYiUSUSCbjXYVDO]XpMPOvQ`GJXsGjQ]VD�]XDO<XDZ[Q[O]ItVe\UO[KE\UZ]S:�jVDKES:bjMaGJTWXDO[K`x

-/.10 24365 ;87:9+;q5 5 9¢9=<1>EBY7 365@? 9E7C;
��O]IL\LGJI^V}MaGoSUXDO]krTP�]XDO�GJIUILZ[OªGJSUXD�[K
KDbjI GJXYXYTWugZ[OªKYiUX
��GJXDK@MPO � #�y	O]SUVDO]k>dUXDO � �c� Q _�M�� TWILKDVYXYiUk}O]ItV}�+GJXDK

	6XYdUTWVDO]Xe� GjKsO]X � MWVYTWk}O]VDO]X
���A	e� � ¥qO]k�d8GJXDm^iLZ@KYiUXEMaG}KsbjIL\UO��+GJXDK µ MPbjd8GJM�y^iUXYugO]¨gbjXeGlQ[bjMWMPO[Q]VDZ>O]I^u^TWXDbjIA#4x =
krTWMWMWTPbjILK>\UOrk}O[KDiUXDO[KvVDbjS:bjfcXsGJSURUTPmtiLO[K@\LGJILKvM�� RLZ]krTPKYSURL�]XDO¢ILbjXD\«klGJXYVYTPO]IA_�mtiUT�bjItV�Q[bjILKYTP\UZ]XsGJdUMPO]k}O]I^V}GJk}Z�{
MWTPbjXDZeO]VNk}b	\4T��8ZpMaG>Q[bjIUI8GJTPKDKsGJILQ[OH\UO6MaGvk}bjXYSURLbjMPbjfcTPOHS:bjMaGJTWXDOcx4�AO[KNSUXDZ[Q[Z[\UO]ItVDO[KqO[KYVYTWklGJVYTPbjILKnVDbjS:bjfcXsGJSURUTPmtiLO[K
XDZ]fcTPbjI8GJMPO[K<\UO�MaGlQ`GJMPbjVYVDO>S:bjMaGJTWXDO>ILbjXD\wZ]VsGJTPO]I^Ved8GjKsZ[O[KeKDiUXpMPO[KH\UbjIUILZ[O[KH\UO[K6b	Q[Q]iUMWVsGJVYTPbjILKHXsGj\4TPb¢\UO>MaG¢KDbjIL\UO
��GJXYTWILO]XE�4x © O]MWMPO[K±{´Q]T�KYiUfcfgZ]XsGJTPO]ItV6mtiLO6MaG@Q`GJMPbjVYVDO6XDZ[KDTP\4iLO]MWMPOB'6bjXD\ªG[ucGJTPO]ItVqiUILO<GJMWVYTWVYiL\UOHklG|~4TWklGJMPOeQ[bjkrSUXYTPKsO
O]ItVYXDO,CwO]V = �	k0S8GJXvXsGJSUS:bjXYV>GJi4~�SUMaGJTWILO[K�O]Itu	TWXDbjIUI8GJItVDO[K�x���bjiUVDO�§�bjTPK`_ MaGªXDZ[KDbjMWiUVYTPbjI�\UO}Q[O[K�\UbjIUILZ[O[K>Z]VsGJTWV
O]Itu	TWXDbjI«\UO]i4~+bjXD\4XDO[K<\UO@fcXsGJIL\UO]iUX<TWI4§°Z]XYTPO]iUXDK���Q[O]MWMPO[K<\UO[KHk}O[KYiUXDO[K<��	e� � � MaG¢XDZ[KDbjMWiUVYTPbjI�ugO]XYVYTPQ`GJMPOrklG|~4T�{
klGJMPO6O[KYVN\UOpM���bjXD\4XDOe\UO�D � k¢¥�x © bjIj¬YbjTWItVDO]k}O]ItV`_4MPO[KNTWklGJfgO[KN\UOpMaG���GJXDKE	6XYdUTWVDO]X © GJk}O]XsG>O]k>d8GJXDmtiLZ[OHKYiUX�MaG
k}¡]k}OeKsbjIL\UOES:bcKDKD�[\UO]ItVNiUILO6XDZ[KDbjMWiUVYTPbjI¢klG|~4TWklGJMPOH\���O]Itu	TWXDbjIFD � x R k+*|SUT�~4O]M�_U�<S:O]ilSUXD�[KE#�$<§�bjTPKNKYiUS:Z]XYTPO]iUXDO
�rQ[O]MWMPOv\UO[KEKDbjIL\UO[KE�6TW�	TWIUfo����GJMWTWIwO]Vp¸�\4fgO]VYV`_G#�$�$ � ¥�x

F<GJILKlQ[O�Q[bjItVDO�~4VDOc_�MPOoQ[bjiUSUMaGJfgOoO]ItVYXDO�MPO[K}TWklGJfgO[K}�A	 © O]V}MaG�VDbjS:bjfcXsGJSURUTPOo�A	e� � §�bjiUXYIUTWVliUI®bjiUVYTWM
\�� TWItugO[KYVYTWftGJVYTPbjI�iUIUTPmtiLOvSCbjiUXqk}O]ILO]Xp\UO[K6Z]VYiL\UO[KEKYVYXsGJVYTWfcXsGJSURUTPm^iLO[K6\LGJILKEMPO[KqXDZ]fcTPbjILKES:bjMaGJTWXDO[KEklGJXYVYTPO]IUILO[K`x

�AO[K}\UZ]S:�jVDK
SCbjMaGJTWXDO[K
klGJXYVYTPO]ILKlKDbjItVrQ[bjILKYVYTWVYiLZ[KrfgZ]ILZ]XsGJMPO]k}O]I^V¢\UOª\UO]i4~�iUIUTWVDZ[K}fgZ[bjMPbjfcTPmtiLO[Kr\4TPKYVYTWILQ]VDO[K
mtiUTEKDbjI^VrMaG+Q`GJMPbjVYVDOªXDZ[KYTP\4iLO]MWMPO�\UZ��LIUTPO�Q[bjkrk}O�MaG�XDZ]fcTPbjI®\���GJMWd:Z[\Ub�Z]MPO]ugZ�O]Vrm^iUTEK`��GJSUSUiUTPO�KYiUX}\UO[Kr\UZ]S:�jVDK
KDZ[\4TWk}O]ItVsGJTWXDO[K>\���GJMWdCZ[\Ub�SUMWiLKe§�GJTWdUMPOcxCF<GJILKHM�� RLZ]krTPKYSURL�]XDO
ILbjXD\�_CMaG�Q`GJMPbjVYVDO
XDZ[KYTP\4iLO]MWMPOrQ[bjILKYVYTWVYiLO@MaG¢klG|¬YO]iUXDO
S8GJXYVYTPO�\UO[K@\UZ]S:�jVDK@SCbjMaGJTWXDO[K
O]VrK`��Z]VDO]IL\�KYiUX@iUILOªKYiUX±§°GjQ[O¢SUXDb	QDRLOª\UOHGIH�Jl�	k,Kcx�¶ ItugO]XDKsO]k}O]ItV`_.\LGJILK
MaGFL`bjILO
SCbjMaGJTWXDOeKYiL\�_^MaG<VsGJTWMWMPOe\UOpMaG�Q`GJMPbjVYVDO6XDZ[KDTP\4iLO]MWMPO6O[KYV�XDZ[\4iUTWVDOc_	klGJTPK�MPO[KN\UZ]S:�jVDK�S:bjMaGJTWXDO[KnO]Itu	TWXDbjIUI8GJItVDKqb	Q[Q]iUSCO]I^V
mti8GjKYTWk}O]I^VpiUILOvKDiUX±§°GjQ[O<\UO]i4~�§�bjTPKESUMWiLKqfcXsGJIL\UO�m^iLO<Q[O]MWMPOv\4i�ILbjXD\�x

�PQNM
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��),+-)/./���/+>0% !E1<1�?#%�F���?G��9��)/���*�?HI)/�7#KJ><A�F+1�9��8?LNM�OQPSR1T;U/VXW�Y[Z]\^W�_,`*Y[a�Z�W�Y[Z]Z�\cb$W�d9Ze_�Y[f7ghZ�i*b[a�f�d&_,fXj'T7akY[Z;l�Z�_9W�a�\$jmT
j'T�b[akb[W/l�Zon9p,q�rsgcW�\[tuW1v TXW$_,w�j�Z��9R1Z�\
i�f�dub[f�W�Y[\�Y[f�W�V�Z�\�a�d/l�amt�W�Z�dub�j�v `*b[Z�d9l�W9ZxTX_�_�Y[fzy�am{|T�b[a�}~Zxl�ZxjmT�i�TXj�fXb^b[ZxY[`*\^a'l�W9Z�j�j�Z�d�fXY�lNb�TXd/l�a�\
t�W�Z�j�Z�\oi�fXdub[f�W�Y[\x�9j�Z�W9\�b^Y�T7i�Z�duboj�Z�\�j�a�{Na�b[Z*\ol�Z�\�b[Z�Y^Y�TXa�d9\o\^`zl�a�{NZ�dub�TXakY[Z�\o_,f�jmT7a�Y[Z*\��>R1T�izT7jmf7b^b[Z�Y[`�\^aml�W�Z�j�j�Z|TX_9_9T7Y�Tz�'b�i*Z�dub^Y[`�Z�\^W�Y
jmZ�_,w�j�ZIr�fXY�l5��R1Z$b^Y�TXakbN\^f�{���Y[Z$a�d/l�amtuW9Z|j�ZIi��9Z*{Namd����X�;\^W9a�}�a�_/T7Y�jmT�\^fXd/l�Ze�]�o�s_9TX\^\[T7d�b�l�akY[Z�i*b[Z*{NZ�dubNTXW���l�Z�\^\^W�\�l�Ws_,wXjmZ
d9fXY�l�Z*b�l�f�dubSjmT�b[f�_,fXVXY�TX_��9a�Z�Z�\cbSY[Z�_�Y[`�\^Z*d�b[`*Zo\^W�Y�j'T�U9V�W�Y[Zoamd��!`*Y[a�Z�W�Y[Z��,��j1{NfXd�b^Y[Zxj�v `�j�`�}XT7b[a�fXd�{|T�y�am{|T7j�Zol�ZojmT�izT7jmf7b^b[Z�_,fXjmTXakY[Z��
R�v `*y�TXVX`*Y�T7b[a�f�d]}�Z*Y^b[a�izTXj�ZN����� ����Z�\cb�l�Z����9�;�>�/�9 �akY[`�Z*dI_/T�Y^b[a�Z�l�Z�¡,W9�,Z*Y�¢�£�¤�¥m¦1�c
z§X§�¨��©Z*b���{Nakb[��¢�£�¤X¥m¦1�«ªX�X��
��/���

� GHXDZ]fcTPbjIlS:bjMaGJTWXDOqILbjXD\}O]V�iUILOqMWTWkrTWVDOpGJSUSUXDb	QDRLZ[Op\UO[K�\UZ]SC�jVDK�SCbjMaGJTWXDO[K�klGJXYVYTPO]ILK�KDbjI^V�XDO]SUXDZ[KDO]I^VDZ[O[K�KYiUX.MaG
�LfciUXDOQ¬4x � GJTWILKYT�m^iA� iUI�\UO[KnSUXDbJ�LMPKqVDbjSCbjfcXsGJSURUTPm^iLO[KE\4iªMWTP\LGJXpGJMWVYTWk}Z]VYXYTPm^iLO<��	e� � mtiUT:S8GjKDKsO6S8GJXqMPOHKDbjkrk}O]V
\UO
MaGªQ`GJMPbjVYVDO '6bjXD\�xA� O[Kv\UZ]SC�jVDKvSCbjMaGJTWXDO[Kvb	Q[Q]iUS:O]ItVvMaG�SUMWiUS8GJXYV@\UO
MaGªKYiUX±§°GjQ[OrKsO
VYXDbjiUujGJI^V>��\UO[KHMaGJVYTWVYiL\UO[K
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O]VpG|~	TaGJi4~�klGJXYVYTPO]ILK`x8y^T�Qc��O[KYVnMPOeQ`GjK�_	O]MWMPO[Kq\UbjTWugO]I^VESUXDbjd8GJdUMPO]k}O]ItV6XDO]SUXDZ[KDO]ItVDO]XqMPO[KqO���O]VDKqQ[bjk�dUTWILZ[Kp\UOHVYXsGJILK±{
SCbjXYV`_4\UOe\UZ]SCbcKYTWVYTPbjIªbji�\���Z]XDbcKYTPbjIª\UO[K�ugbjMaGJVYTWMPKqm^iUT:bjItVnMWTPO]i�KDiUX�iUILOeKsGJTPKDbjIªbji¢iUILO<GJIUILZ[OHO]VNTWItVDZ]fcXDZ[KqKYiUXn\UO
MPbjIUfciLO[KES:Z]XYTPb^\UO[KqVDO]krS:bjXDO]MWMPO[K`x

�AO[K.k}Z[Q`GJIUTPKYk}O[K�\UO�§°bjXYklGJVYTPbjI}\UOnQ[O[K.\UZ]SC�jVDK.KsbjItV.VDbjiUVDO�§°bjTPK.VYXD�[K1SCO]irQ[bjIUI^iLK�O]V.Q[O]XYVsGJTWILK�KDO]XDbjItV�O�~4S:bcKDZ[K
\LGJILK<MaG�\UO]XYIUTP�]XDO}KDO[Q]VYTPbjI«\UOrQ[O
QDR8GJSUTWVYXDOcx�� G�SCbcKsKYTWdUTWMWTWVDZ
mtiLO
MPO[K<\UZ]S:�jVDKHSCbjMaGJTWXDO[KvklGJXYVYTPO]ILK<SUXDZ[KDO]XYugO]ItV�MPO[K
ujGJXYTaGJVYTPbjILK>Q]MWTWklGJVYTPmtiLO[K>\UO
MaGªSUMaGJIL�]VDO}KYiUXv\UO[KvZ[QsRLO]MWMPO[K>\UO
VDO]krSLKvdUTPO]I�KYiUS:Z]XYTPO]iUXDO[K>GJi4~�Z[QDRLO]MWMPO[K�bjXYdUTWVsGJMPO[K
KYiUfcfg�]XDO¢\UO¢ILbjk�dUXDO]iLKsO[K}GJI8GJMPbjfcTPO[K
G`ugO[Q�MPO[K�SUXDbjSUXYTPZ]VDZ[K
\UO�Q[O]XYVsGJTWILO[K@Q`GJMPbjVYVDO[K@S:bjMaGJTWXDO[K@VDO]XYXDO[KYVYXDO[K`_�Q[bjkrk}O
iUILO<S8GJXYVYTPOv\4i µ XDb	O]IUMaGJIL\�O]VE\UO<M�� � ItVsGJXDQ]VYTPm^iLOcx

� bjiUVDO�§°bjTPK`_�TWM6O[KYV}ILZ[Q[O[KsKsGJTWXDOo\UOwQ[bjILKYVsGJVDO]X�m^iLO�MPO[KlSUXDbjdUMP�]k}O[K¢S:bcKDZ[KlS8GJXlMPO 
 \UZ[Q[b	\LGJfgO �o\UO[Kl\UbjIUILZ[O[K
fgZ[bjMPbjfcTPmtiLO[K�klGJXYVYTPO]IUILO[KnKDbjItV�GJij¬YbjiUXD\�� RtiUT:KYTWkrTWMaGJTWXDO[Kn�<Q[O]i4~rSCbcKsZ[K�MPbjXDK�\UO[K�SUXDO]krTP�]XDO[K�Z]VYiL\UO[KNKYiUX�MaG<VYRLZ[bjXYTPO
GjKYVYXDbjILbjkrTPmtiLO�\UO[K�fcMaGjQ]TaGJVYTPbjILK�VDO]XYXDO[KDVYXDO[K`_nQc��O[KYV���\4TWXDO�MaG«§°GJTWdUMPO[KDKsO�\UO[KªO]IUXDO]fcTPKYVYXDO]k}O]I^VDK�fgZ[bjMPbjfcTPm^iLO[K�O]V
M���GJdLKDO]ILQ[O�\�� iUILOvZ[QsRLO]MWMPOv\UO<VDO]krSLK`x

© iUVYVDKªO]V¢�AO��qTPK�� � � M #g¥lbjItV�SUXDbjSCbcKDZw\UO[Klk}b	\U�]MPO[K�Q]MWTWklGJVYTPmtiLO[KªbjXYdUTWVsGJi4~­S:O]XYk}O]VYVsGJItV�\���O�~4SUMWTPmtiLO]X�MaG
§�bjXYklGJVYTPbjI \UO�Q[O[KlQ[bjiLQsRLO[K�GJMWVDO]XYILZ[O[KlklGJTPKliUILOoQ[bjkrS8GJXsGJTPKDbjI \4TWXDO[Q]VDO�IA��Z]VsGJTWV�GJMPbjXDK}S8GjKlSCbcKDKDTWdUMPOoG[ugO[QwMaG
XDZ[KDbjMWiUVYTPbjI�TWILKYi��lKsGJI^VDOr\UO[KHTWklGJfgO[K<\UO@�+GJXYTWILO]Xv��O]VH\UO@�eTW�^TWIUfLxC� G¢XDZ[KDbjMWiUVYTPbjI«\UO[KHTWklGJfgO[K<�A	 © Q[bjiUSUMPZ[O
G[ugO[Q<MPO[Kq\UbjIUILZ[O[KpGJMWVYTWk}Z]VYXYTPm^iLO[Kp�A	e� � SCO]XYk}O]VE\���bjdUVDO]IUTWX6�@SUXDZ[KsO]ItVqiUILO<KYVYXsGJVYTWfcXsGJSURUTPO��@R8GJiUVDOHXDZ[KsbjMWiUVYTPbjI
\UOvQ[O]XYVsGJTWILKp\UZ]S:�jVDKEO]IoQ[bjiLQsRLO[KES:bjMaGJTWXDO[K`x
�pILOeVDO]MWMPOHXDZ`GJMWTPKsGJVYTPbjI�ILZ[Q[O[KsKYTWVDOH\�� iUILOHS8GJXYVqM���O�~	VYXsGjQ]VYTPbjI�\4i�KYTWfcI8GJMA\UOeMWiUkrTWILbcKYTWVDZ<\UO[Kq\UZ]S:�jVDKqO]Vq\���GJiUVYXDO

S8GJXYV`_zMaG¢Q[bjItugbjMWiUVYTPbjI�\UO>Q[O
KYTWfcI8GJM�S8GJXHMPO[Ke\UbjIUILZ[O[K<GJMWVYTWk}Z]VYXYTPm^iLO[K`x�	6I+bjdUVYTPO]ItV�GJTWILKYT�iUI+SUXDbJ�LM�MWiUkrTWILbcKDTWVDZ�{
R8GJiUVDO]iUX6KYTWkrTWMaGJTWXDO��
Q[O]XYVsGJTWILK6O]IUXDO]fcTPKYVYXDO]k}O]ItVDKefgZ[bjMPbjfcTPm^iLO[KEVDO]XYXDO[KYVYXDO[K�x

'6bjiLKHILOr\UZ[Q]XYTWugbjILK�\LGJILKHMaGlSUXDb	QDR8GJTWILOlKDO[Q]VYTPbjI�mtiLO
MPO[KHZ]VsGJS:O[KHILZ[Q[O[KDKsGJTWXDO[K��¢MaG�KDZ]MPO[Q]VYTPbjIA_:M���GJI8GJMW¨4KDOrO]V
M�� TWItVDO]XYSUXDZ]VsGJVYTPbjI­\UO[K>TWklGJfgO[K>�A	 © iUVYTWMWTPKDZ[O[K`x�'6bjiLK
G[ugbjILK
O[KDKsG`¨gZl\���O�~4VYXsGJTWXDOlMPO¢klG|~4TWk�iUk \�� TWI4§�bjXYklGJVYTPbjILK
SCbcKDKDTWdUMPO�KYiUX6MPO[KpSUXDbjSUXYTPZ]VDZ[KH\UO[Ke\UZ]SC�jVDKeO]IwQ[bjiLQsRLO[Kv�rS8GJXYVYTWXH\UOvM���O]ILKDO]k>dUMPO@\UO[K6TWklGJfgO[Ke��	 © \4TPKYS:bjIUTWdUMPO[K`x
�AOvQ[bjiUSUMaGJfgO>G`ugO[Q<MPO[KE\UbjIUILZ[O[KeGJMWVYTWk}Z]VYXYTPmtiLO[KeO[KYVE\UZ[Q]XYTWVp\LGJILKqM���GJXYVYTPQ]MPO>KYTWVYiLZv�
MaG>�LIo\4i�QsR8GJSUTWVYXDOcx
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� G}KsbjIL\UO��+GJXDK µ MPbjd8GJM.y^iUXYugO]¨gbjXHGrQ[bjkrSUMPZ]VDZ>MPO)! � ¬YGJI^u^TPO]X/#�$�$ � _LMaG
SUXDO]krTP�]XDO>SUR8GjKDO�\UO�KsG
krTPKDKYTPbjI�\UO

Q`GJXYVDbjfcXsGJSURUTPO�klGJXYVYTPO]IUILO@Q[bjILKYTPKYVsGJI^Ve�rbjdLKDO]XYugO]Xe��GJXDKESCO]IL\LGJI^V6iUILO�GJIUILZ[O>O]ItVYTP�]XDO�� = = �H¬YbjiUXDK¤¥�xLFei�§�GJTWVp\4i
KYiLQ[Q[�[KH\UO>Q[O]VYVDO>SUXDO]krTP�]XDO@SUR8GjKDOc_CMaG}krTPKDKDTPbjIw\UO@� µ ywG¢Z]VDZ>Z]VDO]IL\4iLO@S:O]XYk}O]VYVsGJItVHM���GjQ[mtiUTPKDTWVYTPbjI+\UO>SUMWiLKH\UO
� #�$F$�$�$�TWklGJfgO[K@\UbjItV@MaG�SUMWiUS8GJXYV@KDbjItV@\4TPKYS:bjIUTWdUMPO[K���y^TWVDO��«O]d£¯�R^VYVYS³¯ *�*
�����vx k}KsKDK`x�Q[bjk+*c¥�x���GJMWfcXDZ¢Q[O]VYVDO
TWkrSCbjXYVsGJI^VDO>Q[bjI^VYXYTWdUiUVYTPbjIA_zVYXD�[KpSCO]i�\�� TWklGJfgO[K6\UO[K6\UZ]SC�jVDKpSCbjMaGJTWXDO[K6klGJXYVYTPO]ILK6SUXDZ[KDO]ItVDO]I^V6iUI�Q[bjItVYXsGjKYVDOc_8iUILO
MPbjIUfciLO]iUX�\UO
KDO[Q]VYTPbjI�bji�iUILOrQ]MaGJXYVDZ
S:O]XYk}O]VYVsGJItV<iUILO
iUVYTWMWTPK¤GJVYTPbjI«O]VeiUILO@TWI^VDO]XYSUXDZ]VsGJVYTPbjI�Q]MaGJTWXDOr\4i+SUXDbJ�LM�\UO
MWiUkrTWILbcKYTWVDZcxgF<GJILK1VDbjiUVDOnQ[O]VYVDOqZ]VYiL\UOc_jMPO[K.\UbjIUILZ[O[K.dUXYiUVDO[K.O]V1ILbjIrVYXsGJTWVDZ[O[K�\UONMaG6KsbjIL\UON� µ y>bjItV�Z]VDZniUVYTWMWTPKsZ[O[K`x
� G
klG|¬YbjXYTWVDZv\UO[KqTWklGJfgO[KqiUVYTWMWTPKsGJdUMPO[K6Q[bjILQ[O]XYILOvMPO[KqQ[bjiLQsRLO[KeG
�lO]iUXsGJI^VpMaG
Q]XDO]ucGjKDKDO<\UbjItV6O[KYVEO�~	VYXsGJTWVDOvM�� TWklGJfgO
\UOpMaG��LfciUXDOe¬4x&#4x © O]VYVDOeQ]XDO]ucGjKDKDOeO[KYV�M�� iUILOe\UO[KNSUMWiLKNMPbjIUfciLO[KN\UOeMaG>Q`GJMPbjVYVDOeILbjXD\¢O]VnK`��O]IUXDbjiUMPO<GJiUVDbjiUXq\4i¢S:�jMPO
GJiUVDbjiUX
\�� iUILO�MaGJVYTWVYiL\UO�SUXDb	QDRLO�\UOC­��,®I'@x � O[K@\UbjIUILZ[O[Kr�A	e� � bjI^V@Z]VDZl§°bjiUXYIUTPO[K>S8GJX �Lx��nx1�oiLKDVsGJXD\�\UO¢MaG
��XDb��qI �pIUTWugO]XDKYTWV ¨gx4� GvVDbjS:bjfcXsGJSURUTPOH\UOpMaG>Q]XDO]ucGjKDKDOES:O]XYS:O]IL\4TPQ]iUMaGJTWXDO]k}O]ItVp��M�� iUI�\UOeKDO[K�hzGJILQ[KNO[KDV�\UbjIUILZ[OeMPO
MPbjIUfl\UO<M�� TWklGJfgOv�A	 © ��$�$|{"$ ��± ¬ Cl\UO]SUiUTPKEMPOHd:bjXD\�\UOHMaGrQ]XDO]ucGjKDKDO<KYiUXqMaG>�LfciUXDO=¬4x CLx

� G�SUXDbJ§°bjIL\UO]iUXvklG|~4TWklGJMPOl\UO}Q[O]VYVDOlQ]XDO]ujGjKDKsOrO[KYV�\UO
M���bjXD\4XDOl\UO,C $�$ªk�xA� GªS:O]ItVDO}k}b`¨gO]IUILOc_ \���O]I^u^TWXDbjI
/ ® � � / ® _AKYiUX<MPO[KvhzGJILQ[K�O�~4SCbcKsZ[Kl� §°GjQ[O¢��M���Z[mti8GJVDO]iUX¤¥�GJSUS8GJXsG
�PV>SUMWiLK<TWkrS:bjXYVsGJItVDO�m^iLOrKYiUXvMaG�§�GjQ[O}bjSUS:bcKDZ[O
� §°GjQ[O}GJi�S:�jMPO�¥�x © O]VYVDO}GjKDKY¨	k}Z]VYXYTPO}GªZ]VDZrQ[bjI4�LXYk}Z[OrS8GJXvMPO[K<\UbjIUILZ[O[K>��	e� � \LGJILK<MPO[KvGJiUVYXDO[K>Q]XDO]ujGjKsKDO[K<\UO
MaG+Q`GJMPbjVYVDOªILbjXD\ ���ziUd:O]X ���'�0���a_ � �c� M ¥�x.¸.MWMPOªS8GJXsG
�PV}Q[bjkrS8GJVYTWdUMPO�G[ugO[Q�Q[O]XYVsGJTWILK
k}b	\U�]MPO[K}\UO¢§°bjXYklGJVYTPbjI®\UO[K
Q]XDO]ujGjKDKsO[KnTWIL\4TPmti8GJI^VqiUILOHSUMWiLKN§�bjXYVDOHKYiUdUMWTWklGJVYTPbjIoKDiUXNMPO[KNhzGJILQ[KnS:bjTWItVsGJI^VEugO]XDKnM���Z[m^i8GJVDO]iUXEO]VqSUMWiLKqO�~	S:bcKDZ[Kq�
M�� TWILKDbjMaGJVYTPbjIAx�� bjiUVDO�§°bjTPK`_:M���O]ILKDO]k>dUMPOr\UO[K6TWklGJfgO[K<\4TPKDSCbjIUTWdUMPO[K<\LGJILKHQ[O]VYVDO
Q]XDO]ujGjKsKDO@ILO�S:O]XYk}O]V<\UO@\4TPKDVYTWIUfciLO]X
Q]MaGJTWXDO]k}O]ItVHmtiA� iUILOvKsO[Q]VYTPbjI�KDZ[\4TWk}O]ItVsGJTWXDO>klG|~	TWklGJMPO�\UO D !,¬�$
k�x

� M #
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amd9l�amtuW9`�\�j�Z�j�f�d�VIl�Z�j�v a�{|TXV�Z��e�����h��
��X	7� � ����� � q r��Ap��A��� � q 
o���5R1T$j�fXd9V�Z*W�Y�l�Z�j�v a�{|TXV�Z�Z�\cb�l�Z$
;��� §�����{ Z*bo\[T|jmT7Y[VXZ�W�YoZ*\cb�l�Z
¨ ���|{e�/��¨$_,fXa�d�b[\xTXjkb[a�{N`*b^Y[amtuW9Z�\�f�dub�`*b[`�{NZ�\^W�Y[`�\xj�Z�j�fXd9V$l�Z�j�v a�{|T7V�Z�a�d9l�amtuW/TXdub�W9d�Z�l�am\cb�T7d9i�Z�lAv `�i��/T7dub[amj�j�f�d�d/T7V�Z���fXY[a���fXd�b�T7j�Z
{Nf��~Z�d9d�Z]lAv Z�d�}�akY[f�d(ªX§X� {e�
R�v T7�,i�a�\^\^Z l�fXd9d�Z�j�ZQb[Z�{N_9\NY[Z�jmT�b[a���l�ZQ_9TX\^\[TXVXZ l�Z�jmT�\^f�d9l�Z=�]�o��TXW(l�Z*\^\^W9\�l�ZQjmT i*Y[Z*}�T7\^\^Z��
R�v TXjkb[a�{N`*b^Y[a�Z�Y[Z�jmT7b[a�}~ZoZ�\cbSa�d/l�amt�W�`�Z�_9T7Y©Y�TX_�_,fXY^b���j�v TXjkb[akb[W/l�Zof7Y[a�V�a�d9Z�l�Z�Y[`*�!`*Y[Z*d9i�Z�l�W�V�`�f�-«l�Zo{Nf��uZ�d${|T7Y^b[a�Z�dA�
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�AO[K¢\UZ]S:�jVDKlO]I³Q[bjiLQDRLO[K�SUXDZ[KDO]I^VDO]ItVª\UO[K¢Q`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K¢fgZ[bjMPbjfcTPmtiLO[K�SUXDb	QDRLO[K�\UOoQ[O]XYVsGJTWILO[K,
´XDb^QsRLO[K��
KsZ[\4TWk}O]ItVsGJTWXDO[K}VDO]XYXDO[KDVYXDO[K`x
�pILO�KsZ]MPO[Q]VYTPbjI®\UO[KrTWklGJfgO[K}\4TPKYS:bjIUTWdUMPO[K
k}bjItVYXDO]I^V`_�O]I S8GJXYVYTPQ]iUMWTPO]XlKYiUXrMaGw�LfciUXDO
¬4x�¬4_4iUILO<KDVYXsGJVYT��8Q`GJVYTPbjIoQ[bjItVYTWI^iLO�KYiUXqM���O]ILKDO]k>dUMPOv\UOHMaG
Q]XDO]ucGjKDKDOc_UKDbjTWVqKYiUXqSUMWiLKE\UO � $�$
�	k�x4� G
\4TWXDO[Q]VYTPbjIo\UO[K
Q[bjiLQsRLO[K6O[KDVES8GJXsGJMWMP�]MPO>�
M���GJXD¡]VDO>\UOvMaGrQ]XDO]ucGjKDKDOcx © O]MaGrKYiUfcfgZ]XDO�m^iLOvQsR8GjmtiLO>Q[bjiLQDRLO>GlZ]VDZv\UZ]S:bcKDZ[O�GJiUVDbjiUX6\UO
Q[O[K�MaGJVYTWVYiL\UO[K@��iUI�VsGJi4~«mti8GjKDTWk}O]ItV�iUIUT�§°bjXYk}Ocx F<GJILK@Q[O}Q`GjK`_�MPO[K>Z]VYiL\UO[K>Q[bjkrS8GJXsGJVYTWugO[KrG`ugO[Q}MPO[K�Q]XDO]ucGjKDKDO[K
ugbjTPKDTWILO[K>\UO]u	XsGJTPO]ItV@k}bjItVYXDO]Xr\UO[K�KDVYXsGJVYTWfcXsGJSURUTPO[K@KDTWkrTWMaGJTWXDO[K`x © O]S:O]IL\LGJItV`_�Q[O]MaGoSCO]iUV
GJiLKDKYT�TWIL\4TPm^iLO]X@m^iLO}MPO[K
SUXDb	Q[O[KDKYiLK�\UO�§�bjXYklGJVYTPbjI
O]V�\���Z]XDbcKDTPbjI
\UO[K�Q[bjiLQDRLO[K.KsbjItV1KYTWkrSUMPO]k}O]ItV1TP\UO]ItVYTPm^iLO[K1MPO�MPbjIUfe\�� iUILO�k}¡]k}OnQ]XDO]ujGjKDKsO
O]Ve\UZ]SCO]IL\UO]I^V6iUIUTPm^iLO]k}O]ItV<\UO�MaG
§�Gj·[bjI�\UbjI^V6MaGlQ]XDO]ujGjKDKsOvK`��O[KYVp§�bjXYk}Z[O>O]V *Jbji+GlZ]ugbjMWiLZcx © O]VYVDO>SUXDbjSUXYTPZ]VDZ>\UO
Q[bjI^VYTWItiUTWVDZ@O[KYV6GJiLKDKDT�SUXDZ[KDO]ItVDO>\LGJILKp\UO[KEQ]XDO]ucGjKDKDO[KE\UOvVsGJTWMWMPOvk}bjTWILKETWkrS:bjXYVsGJItVDO�� ugbjTWX"!eb �nGJXD\(�������%�P_ � � M #g¥�x
��bjiUVDO�§�bjTPK�_8MaG}§�bjXYk}O>O]V6M���Z]VDO]IL\4iLO
\UO[KeQ[bjiLQDRLO[K<KDbjiLK6MaG}Q`GJMPbjVYVDO
KDbjI^V6TWILQ[bjIUI^iLO[K`x:����O�~4SUXDO[KDKYTPbjI�XDZ]fciUMWTP�]XDO>\UO[K
Q[bjiLQsRLO[K<u	TPKYTWdUMPO[KHKYiUX6MaGl�LfciUXDOrO]VHMPO]iUX<Q[bjItVYTWI^iUTWVDZ}KYiUfcfg�]XDO]ItVvm^iLO@MPO]iUXe§�bjXYklGJVYTPbjI«K`��O[KDV6SUXDbjd8GJdUMPO]k}O]I^V<§°GJTWVDO
K¤GJILKqSCZ]XYTPb	\UO<Z]XDbcKYTWugO<klG|¬YO]iUXDOvbjiwGJXYXD¡]VqILbjVsGJdUMPO>\UOHMaGr\UZ]S:bcKYTWVYTPbjIAx
7
8���8�� # JMF%$'&M?�A,LYV QYBXI%(�$ LMA)$ VYZ-H:JYIK?�H G0P

� GqSUXDbjSUXYTPZ]VDZ�TWkrSCbjXYVsGJI^VDO�\UO�Q[bjItVYTWItiUTWVDZn\UO[K�\UZ]SC�jVDK�SCO]XYk}O]V�\���O��:O[Q]VYiLO]X�SCbjiUX�Q[O]VYVDO�Q]XDO]ucGjKDKDOc_[iUI>XDO]SCZ]XsGJfgO
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mtiLOqQ[O]VYVDOqTWI^ugO]XDKYTPbjI¢O[KDV.VYXD�[K.klGJXDmtiLZ[OpO]V�dUTPO]I}bjdLKDO]XYucGJdUMPOqMPbjXDK�\UOEQsR8GJIUfgO]k}O]ItVDKNVDbjSCbjfcXsGJSURUTPm^iLO[K�TWkrS:bjXYVsGJItVDK
� ��bjTWX �NMaGjKYTWiLK4�������%�P_ � � M #�2 �8O]ItVDbjI+O]V !6O]XY�gO]IURLbJ�._G#�$�$�$g¥�x
�pILO�KDO]iUMPOlTWklGJfgO¢� � M {"$�$ M $ C«G�Z]VDZ¢VYXDbjiUugZ[O¢\LGJILK@MaG�k}¡]k}O�Q]XDO]ucGjKDKDO¢GJi�\UZ]dUiUV
\4i�SUXYTWI^VDO]krSLK������ �

*0/%¯%���/®|¥�x�y4G«SCbcKYTWVYTPbjI£O[KYVl\4TPKYVsGJI^VDOw\UO�k}bjTWILK�\UOO*,®�O]I­MaGJVYTWVYiL\UO���� � $+�^k¢¥r\UO�M�� TWklGJfgOo��$�$|{"$�# � $�$4x���G
MWiUkrTWILbcKYTWVDZªI8GJVYiUXDO]MWMPOª\UO�� � M {"$�$ M $ C�O[KYVrGjKDKDO L¢§°GJTWdUMPO¢klGJTPKrGJSUS8GJXsG
�PV}mti8GjKYTWk}O]I^V
iUIUT�§�bjXYk}OªKYiUX@MaGoKsO[Q]VYTPbjI
Z]VYiL\4TPZ[Ocx © O]MaG}TWIL\4TPmtiLO@GJi�SUXDO]krTPO]X6bjXD\4XDOc_zM���GJdLKDO]ILQ[OvSUXDbjd8GJdUMPO>\UOvklGJXDQsRLO[K6\���O[KDQ`GJMWTPO]XHGJdUXYiUSUVDO[K`xC��bjiUXeQ[bjk
{
S8GJXDO]XESUMWiLKq�LILO]k}O]I^VpMPO[KqSUXDbjSUXYTPZ]VDZ[K6\UOHMWiUkrTWILbcKYTWVDZ�O]I^VYXDO<MPO[KqTWklGJfgO[K`_UMPO<Q[bjI^VYXsGjKYVDO�\UO<� � M {"$�$ M $ C�G
Z]VDZ\�������
� �N���:���.���#��GJiUfck}O]ItVDZ
O]VpMaGr�LfciUXDO;¬4x M TWMWMWiLKYVYXDO�MaGlQ[bjkrS8GJXsGJTPKDbjI+O]ItVYXDO>MaGrMWiUkrTWILbcKYTWVDZ@\UO[KpTWklGJfgO[Ke��$�$|{"$�# � $�$
O]V�� � M {"$�$ M $ CLx	� GHMWiUkrTWILbcKDTWVDZpO[KYV�m^i8GjKYTUiUIUT�§°bjXYk}OpKYiUX�MaGHSUXDO]krTP�]XDOES8GJXYVYTPO6\UOqMaG<KDO[Q]VYTPbjI�Z]VYiL\4TPZ[Oc_tQ[bjI4�LXYklGJItV
M���GJdLKDO]ILQ[O�\UO�klGJXDQDRLO[K}\LGJILKrQ[O]VYVDO4L`bjILOcx1¶´I^ugO]XDKDO]k}O]ItV`_�iUILO¢MPZ]fg�]XDOªTWI^ugO]XDKYTPbjI®\4i Q[bjItVYXsGjKYVDO�KsOlSUXDb	\4iUTWVlGJi
IUTWugO`GJio\UO<MaG
Q[bjiLQDRLO�F/! � x8y	bjiLKEQ[O]VYVDOvQ[bjiLQsRLOc_UiUILO�GJI8GJMW¨4KDOvGJSUSUXDbJ§°bjIL\4TPOvO]VpQ[bjkrS8GJXsGJVYTWugOv\UO<MaG@MWiUkrTWILbcKDTWVDZ
ILO�SCO]XYk}O]VlS8GjKl\UO�k}O]VYVYXDOwO]I­Z]u^TP\UO]ILQ[Oo\UO�Q[bjXYXDO[KYS:bjIL\LGJILQ[OoO]ItVYXDOoMPO[K,L`bjILO[K}\UO�ujGJXYTaGJVYTPbjILK�\UO�Q[bjItVYXsGjKDVDO
\UO�� � M {"$�$ M $ C�O]V}MPO[K}Q[bjiLQsRLO[Klu	TPKYTWdUMPO[K¢\UO�� $�$|{"$�# � $�$4x © O]VYVDOwGJdLKDO]ILQ[Oo\UO�Q[bjXYXDZ]MaGJVYTPbjI³O]V¢\�� TWItugO]XDKYTPbjI \UO
Q[bjItVYXsGjKYVDOHKYiUfcfg�]XDOemtiLO6MaG�MWiUkrTWILbcKYTWVDZ6\UO[KnQ[bjiLQsRLO[KNbjdLKsO]XYugZ[O[KNO]IªZ]VDZ6IA��O[KYV�S8GjKnGJi�SUXDO]krTPO]XnbjXD\4XDOe\4TWXYTWfgZ[OeS8GJX
\UO@§�bjXYVDO[KHucGJXYTaGJVYTPbjILKv\UO
MaG¢VDbjSCbjfcXsGJSURUTPO}MPb^Q`GJMPOcx�¸.MWMPO
S:O]iUV<K`� TWItVDO]XYSUXDZ]VDO]X@Q[bjkrk}O
MaG�SUXDZ[KDO]ILQ[Or\UO@ujGJXYTaGJVYTPbjILK
§°GJTWdUMPO[Kn\UO6MaGvS:O]ItVDOebji,
 \���bjIL\4iUMaGJVYTPbjILKnVDbjS:bjfcXsGJSURUTPm^iLO[K��e\LGJILKNQ[O]VYVDO�L`bjILOcx^F<GJILKnQ[OpQ[bjI^VDO�~	VDOc_	MPO[KnQ[bjItVYXsGjKYVDO[K
bjdLKDO]XYugZ[K.O]IrZ]VDZ�\UZ]S:O]IL\UO]ItV�GJMPbjXDK1SUXYTWILQ]TWS8GJMPO]k}O]I^V�KDbjTWV1\UO�MaGpXDZ]VDO]ItVYTPbjI}\4T���Z]XDO]ItVYTPO]MWMPO>��mtiUT4\UZ]SCO]IL\
\UONMaGpSCO]I^VDO
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Hiver et début printemps Fin du printemps et été

Dépots saisonniers (CO2,H20)

  

Zone peu éclairée
      et sombre

Zone éclairée
    et brillante

Forte sublimation

les dépots sédimentaires
 sous−jacents

Faible sublimation:
rétention de givre 

laissant apparaitre
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MPb	Q`GJMPO
O]V<\UO[K6SUXDbjSUXYTPZ]VDZ[KvVYRLO]XYkrTPmtiLO[K<\UO[K<Q[bjiLQsRLO[K¤¥�_�KDbjTWVH\4TWXDO[Q]VDO]k}O]ItV�\UO[KHucGJXYTaGJVYTPbjILK<\LGJILKHMaGlQ[bjkrS:bcKYTWVYTPbjI
\UO[Kp\UZ]SC�jVDKEKsZ[\4TWk}O]ItVsGJTWXDO[KeK`� TWMPKEKDbjI^VpO�~	S:bcKDZ[K`x

��MaGjKDTWiLK����\���%�H� � � M #g¥lKYiUfcfg�]XDO]ItV�m^iA� iUILOoQ[bjiLQDRLO+KDZ[\4TWk}O]I^VsGJTWXDO+O]IUXYTPQDRUTPO+O]I£fcMaGjQ[O+GJiUfck}O]ItVDO�M�� TWILO]XYVYTPO
VYRLO]XYkrTPm^iLOvO]VqM���GJMWd:Z[\Ubr\UO<MaG
Q[bjiLQDRLOc_U§°G`ugbjXYTPKsGJItV6MaG@XDZ]VDO]ItVYTPbjIo\UO[KE\UZ]S:�jVDKEKsGJTPKsbjIUIUTPO]XDK`x � TWILKDT�_UKYT�iUILO<Q[bjiLQDRLO

´dUXYTWMWMaGJI^VDO �n§°G`ugbjXYTPKDOnMaGeXDZ]VDO]ItVYTPbjIl\�� iUILOpQ[bjiLQDRLOEKYiUS:Z]XYTPO]iUXDO 
´dUXYTWMWMaGJItVDO �s_giUILOqQ[bjILKDZ[mtiLO]ILQ[OETWkrSCbjXYVsGJI^VDOEO[KYV.mtiLO
MaG/
 Q[bjiUMPO]iUX��eGJSUS8GJXDO]ItVDOH\�� iUILO6Q[bjiLQDRLOHO]I¢Z]VDZ6O[KYV�SUXDbjd8GJdUMPO]k}O]I^VE\UOEk}¡]k}O6I8GJVYiUXDO6m^iLOEQ[O]MWMPOe\UOpKDbjI�KYiUSUSCbjXYV`x
��G«�LfciUXDO?¬4x M k}bjItVYXDOc_qO]I bjiUVYXDOc_niUI KYTWfcI8GJMHS8GJXYVYTPQ]iUMWTPO]X�XDO]MWTPZ��«MaG�Q[bjiLQsRLO
!>xN¸.MWMPO+TWIL\4TPm^iLOwMaG�SUXDZ[KDO]ILQ[O
SUXDbjd8GJdUMPO�\UOrkrTPQ]XDbJ{�XDO]MWTPO�§°K
Q[bjkrSUMPO�~4O[Kª� VYXDbjiLK`_ bjIL\4iUMaGJVYTPbjILK@MaGJVDZ]XsGJMPO[K¤¥>GjKDKDb	Q]TPZ[K�GJi4~«SUXDbjSUXYTPZ]VDZ[K
KYS:Z[Q]T��8mtiLO[K
\UO6Q[O]VYVDOpQ[bjiLQsRLOcx^¸.MWMPO6KDO]XDbjItVnKDO]XDbjI^V�Z]ugb	mtiLZ[O[K�SUMWiLK�MPbjTWIAx �pI¢SCbjTWI^V�TWkrS:bjXYVsGJItVnO[KYV�m^iLOqMaG<I8GJVYiUXDO6O]V�M���bjXYTWfcTWILO
\4i�KDTWfcI8GJMAfcMPbjd8GJM \UO<MWiUkrTWILbcKYTWVDZvILO<SCO]iUVE¡]VYXDOvXDZ[KDbjMWiLOvO]I�\UZ]VsGJTWMPK`x

� Q`GJiLKDOl\4i�§�bjXYV@Q[bjItVYXsGjKYVDOª\UO}MWiUkrTWILbcKDTWVDZ¢O]I^VYXDOlMPO[K�§ XsGJIUfgO[K@O]V@MPO]iUX�k}O]TWMWMPO]iUXDO�XDZ[KDbjMWiUVYTPbjIA_�MPO[K�TWklGJfgO[K
SUXYTPKsO[K.O]I
Z]VDZv� TPQ]TUM�� TWklGJfgOq��$�$|{"$�# � $�$g¥1KDbjI^V.SUMWiLK�GJSUVDO[K��6M���Z]VYiL\UOq\UOnMaGeKYVYXsGJVYTWfcXsGJSURUTPOE\UO[K.\UZ]S:�jVDK�O]IrQ[bjiLQDRLO[K`x
7
8���8�� �.F	BXH�F	=1H $:H�G0P H:J�G0ACBEF;JYJ�VMA $ $�A

����O�~	VDO]ILKDTPbjI«\UO>MaG¢krTPKDKDTPbjI+� µ yw�¢MaG}�LI�\UO
KsG¢SUXDO]krTP�]XDO}GJIUILZ[Or\UO
Q[bjiUugO]XYVYiUXDO
klGJXYVYTPO]IUILOrS:O]XYk}O]VH\UO
VDO[KDVDO]XvMPO[KvucGJXYTaGJVYTPbjILKvTWI^VDO]XsGJIUItiLO]MWMPO[Kr\UO[Kv\UZ]S:�jVDK�O]I�Q[bjiLQsRLO[K�S:bjMaGJTWXDO[K`x�� G�Q[bjkrS8GJXsGJTPKDbjI�\UO}M���Z]ugbjMWiUVYTPbjI�\4i
SUXDbJ�LM�\UOHMWiUkrTWILbcKYTWVDZ�\���GJIUILZ[OvO]I�GJIUILZ[Ov\UbjIUILOv\UO[KqTWI4§°bjXYklGJVYTPbjILKpTWkrS:bjXYVsGJItVDO[K6KYiUXqMaG
ucGJXYTaGJdUTWMWTWVDZ<k}¡]k}Ov\UO[K
SUXDb	Q[O[KDKYiLKpQ]MWTWklGJVYTPmtiLO[KpSCbjMaGJTWXDO[KEK¤GJTPKDbjIUIUTPO]XDKEklGJTPKpGJiLKsKYT �@MPbjIUf}VDO]XYk}Ocx
�pILOeKDO]iUMPOeTWklGJfgOeiUVYTWMWTPKsGJdUMPOH¸ $�!|{"$�#�#�$ = �����1� � /U�/¯+*��,®|¥�_	SUXYTPKDOe\4iUXsGJItVqM���Z]VDZHKYiUTWucGJItV`_UG>Z]VDZ6VYXDbjiUugZ[OH\LGJILK

MaG�k}¡]k}O¢Q]XDO]ujGjKsKDOcx�¸.MWMPOlO[KDVvKYTWVYiLZ[Ol��k}bjTWILK�\UO ° ® O]I«MPbjIUfcTWVYiL\UOl\UOrM�� TWklGJfgOl� $�$|{"# � $�$4x1y4GªXDZ[KDbjMWiUVYTPbjI�O[KDV
VDbjiUVDO�§°bjTPKNTWI4§�Z]XYTPO]iUXDO<��M�� TWklGJfgOH� $�$|{"# � $�$4x4� G>Q[bjkrS8GJXsGJTPKDbjI�O]ItVYXDOeMPO[KNSUXDbJ�LMPKn\UOpMWiUkrTWILbcKYTWVDZHO[KYVNk}bjItVYXDZ[OHKYiUX
MaGv�LfciUXDOQ¬4x��4x4� G�MWiUkrTWILbcKYTWVDZ<O]VnMPO6Q[bjI^VYXsGjKYVDO<O]ItVYXDOHMPO[K�§�XsGJIUfgO[KNKsO]k�dUMPO]ItV6mti8GjKYTWk}O]I^VnTP\UO]ItVYTPm^iLO[KEKYiUXNVDbjiUVDO6MaG
KsO[Q]VYTPbjIªZ]VYiL\4TPZ[OcxUFHO[Kn\4T���Z]XDO]ILQ[O[KEGJSUS8GJXsGJTPKDKDO]ItVqiUIUTPm^iLO]k}O]ItV6KYiUX�MPOeSUXDO]krTPO]XqQ]¨4Q]MPO�' � \UOpMaG@KDO[Q]VYTPbjI�Z]VYiL\4TPZ[Ocx
© O[Kp\4T��:Z]XDO]ILQ[O[KpSUXDb`u	TPO]IUILO]ItV6O[KsKDO]ItVYTPO]MWMPO]k}O]I^Ve\UO[KqucGJXYTaGJVYTPbjILKp\LGJILKEMaG@XDZ]VDO]ItVYTPbjIw\UO[Kp\UZ]SC�jVDKEK¤GJTPKDbjIUIUTPO]XDK`xL� G
SUXDO]krTP�]XDOrQ[bjiLQsRLOrF � � S8GJXsG
�PV<XDZ[\4iUTWVDO}�¢Q`GJiLKDOr\�� iUILO@XDZ]VDO]ItVYTPbjI�\UO@fcTWu	XDO>RUTWugO]XYI8GJM.SUMWiLKHTWkrS:bjXYVsGJItVDOlKYiUX6MPO
d:bjXD\ \UOªMaG�Q`GJMPbjVYVDOcx�¶ MqO]I­O[KYV}\UOªk}¡]k}O�S:bjiUXrMaG+Q[bjiLQDRLOwFB# � m^iUTEO[KYVrmti8GjKDTWk}O]ItV¢O]I^VYTP�]XDO]k}O]ItVª\UZ]fcTWu^XDZ[O
M���GJIUILZ[OvSUXDZ[Q[Z[\UO]ItVDO@KYiUXqM�� TWklGJfgOv��$�$|{"# � $�$4x

	6I­Q[bjILKYVsGJVDO�m^iLO�Q[O[Kl\4T���Z]XDO]ILQ[O[K}IA��G|��O[Q]VDO]ItV�mtiLO�MPO[K}XDZ]fcTPbjILK}VYXD�[KlSUXDb^QsRLO[Kl\4i®d:bjXD\®\UO�MaG«Q]XDO]ujGjKDKsOc_
VsGJIL\4TPKpmtiLOHMPO[KEGJiUVYXDO[KEL`bjILO[KE¨¢KDbjI^Vpmti8GjKDTWk}O]ItVqTWILKDO]ILKYTWdUMPO[K�xU¶´MAO[KYVnTWI^VDZ]XDO[KDKsGJItVe\UOHQ[bjILKYVsGJVDO]Xpm^iLOHM���O]ILKDO]k�dUMPO
\UO1M�� TWklGJfgO�¸ $�!|{"$�#�#�$ = � ILbjI�u^TPKYTWdUMPO�KYiUX�MaGN�LfciUXDO�¬4x��g¥Ck}bjI^VYXDO�O]I<§�GJTWVA\UO[KAucGJXYTaGJVYTPbjILKAMPb	Q`GJMPO[KA\UO.XDZ]VDO]I^VYTPbjI>\LGJILK
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MPO[K6SUXDO]krTP�]XDO[KHQ[bjiLQsRLO[K`x	�pILO>Q[bjILKDZ[mtiLO]ILQ[O
O[KYVemtiLOc_z\4io§�GJTWVH\UOvMaG¢\4T��:Z]XDO]ILQ[O@\���O]krSUMaGjQ[O]k}O]ItV�bjdLKsO]XYugZ>O]I^VYXDO
MPO[K�TWklGJfgO[KN¸ $�!|{"$�#�#�$ = O]V���$�$|{"# � $�$4_gTWM8IA��O[KDV�S8GjK�O�~UQ]MWi¢m^iLOqMPO[KNQ[bjiLQDRLO[K�u^TPKDTWdUMPO[K�\4iUXsGJItVNMPOEk}¡]k}O6Z]VDZc_tKYiUX�MPO
MWTPO]i�\UO6M�� TWklGJfgO�� $�$|{"# � $�$
KDbjTPO]I^VpGJTWILKYT�\4T��:Z]XDO]I^VDO[KE\UOHM�� TWklGJfgO<¸ $�!|{"$�#�#�$ = xLFei�§�GJTWVn\UOHMaG>fcXsGJIL\UO<KDO]ILKDTWdUTWMWTWVDZ
\UO<MaG@XDZ]VDO]ItVYTPbjI�\4T��:Z]XDO]I^VYTPO]MWMPO>GJi4~�Q[bjIL\4TWVYTPbjILKEMPb	Q`GJMPO[K�� SCO]I^VDOc_LQ[bjkrS:bcKYTWVYTPbjIA_8G L[TWk�iUV`_LTWILO]XYVYTPO<VYRLO]XYkrTPmtiLOc_�xWxWx¦¥
MPO[K@\4T���Z]XDO]ILQ[O[K
bjdLKDO]XYugZ[O[K
KYiUX�M�� TWklGJfgO&¬4x��oSCbjiUXYXsGJTPO]I^V}GJMPbjXDK�SUXDb�ugO]IUTWXriUIUTPmtiLO]k}O]I^V
\UO[K@Q[bjIL\4TWVYTPbjILK
MPb	Q`GJMPO[K
GJi�d:bjXD\«\UOrMaG�Q]XDO]ucGjKDKDO}O]V�ILbjI�\�� iUILO}ucGJXYTaGJdUTWMWTWVDZlQ]MWTWklGJVYTPm^iLO}fcMPbjd8GJMPO�GJi�IUTWugO`GJi�\UOrMaG�Q`GJMPbjVYVDO 'ebjXD\�x � O[K
ujGJXYTaGJVYTPbjILK.TWI^VDO]XsGJIUItiLO]MWMPO[KNGJVYVDO]IL\4iLO[K�\UOnMaGemti8GJI^VYTWVDZq\UO�S:bjiLKDKYTP�]XDO[K1O]V�\UONIti8GJfgO[K�\UO�fcMaGjQ[On\LGJILK1M���GJVYk}bcKYSURL�]XDO
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fgZ[bjfcXsGJSURUTPm^iLOp\UO[K�VDO]krSC¡]VDO[K�k}bjItVYXDO6mtiLOEMaGHSUMWiUS8GJXYV�\���O]I^VYXDO6O]MWMPO[K�KDOE\UZ]XDbjiUMPO]ItVN\4iUXsGJItVNMPOqSUXYTWItVDO]krSLKnO]V�M���Z]VDZ
\UO6M�� RLZ]krTPKYSURL�]XDOvy^iL\�_	MPO6KsbjMPKYVYTPQ[Op\���Z]VDZH\LGJILKnQ[O]V�RLZ]krTPKDSURL�]XDO
��� � � ° � H5®|¥�G`¨tGJItVnMWTPO]iªVYXD�[K�SUXD�[KN\4iªSCZ]XYTWRLZ]MWTPO
klGJXYVYTPO]I���� � � °0/NH ® ¥�x�� GwVYXD�[K>§�bjXYVDO¢TWILKDbjMaGJVYTPbjI�XDO[·]iLO�GJMPbjXDKrGJiUVDbjiUX
\UO�Q[O]VYVDO�SCZ]XYTPb	\UO�\LGJILK>MPO[K>MaGJVYTWVYiL\UO[K
k}b�¨gO]IUILO[K@� D *NH5®�¥n\UO<M�� RLZ]krTPKDSURL�]XDO@y^iL\�SUXDb�ugb^m^iLOviUI�TWkrS:bjXYVsGJItVefcXsGj\4TPO]ItVeVYRLO]XYkrTPm^iLO�O]ItVYXDO>Q[O[KqMaGJVYTWVYiL\UO[K
O]V�MPO[K MaGJVYTWVYiL\UO[K1Q[bjXYXDO[KYS:bjIL\LGJItVDO[K1\UO�M�� RLZ]krTPKYSURL�]XDO '6bjXD\�x © O]MaGEXDO]I4§°bjXDQ[O�M�� TWI^VDO]ILKYTWVDZn\UO�MaGEQ]TWXDQ]iUMaGJVYTPbjI
fgZ]ILZ]XsGJMPO
m^iUTAO[KYVEklG|~4TWklGJMPO>GJiwKDbjMPKYVYTPQ[Oc_8GJTWILKYT�mtiLOHMaG
u	TWVDO[KDKDO�\UO[KqugO]ItVDK L`bjI8GJi4~oGjKDKDb	Q]TPZ[K`x © bjItVYXsGJTWXDO]k}O]I^V<�rMaGr� O]XYXDOc_
MaGlQ]TWXDQ]iUMaGJVYTPbjIwk}b�¨gO]IUILO8L`bjI8GJMPO�klGJXYVYTPO]IUILO
GJiwKDbjMPKDVYTPQ[O�O[KYV6klGJXDmtiLZ[O>S8GJXpiUILO�iUIUTPmtiLO>Q[O]MWMWiUMPO>Q[bjI^ugO[Q]VYTWugO@\UO
!HGj\4MPO]¨g_Lm^iUTAK`� TWILKYVsGJMWMPOvO]I^VYXDOvMPO[Kqk}b�¨gO]IUILO[KpMaGJVYTWVYiL\UO[Ke\UO[KE\UO]i4~�RLZ]krTPKYSURL�]XDO[K`xzF<GJILKqMPO[Kqk}b`¨gO]IUILO[K6MaGJVYTWVYiL\UO[K
O[KDVYTWujGJMPO[K`_ M���GJTWX>QsR8GJiL\�K`��Z]MP�]ugOlugO]XDK�MPO[K@Q[bjiLQDRLO[K
KYiUS:Z]XYTPO]iUXDO[K@\UO}M���GJVYk}bcKYSURL�]XDOc_1KDO}\4TWXYTWfgO¢ugO]XDK>MPO[KvMaGJVYTWVYiL\UO[K
§�XDbjTP\UO[K6G`ujGJI^Ve\UO�SUMPbjIUfgO]X6\LGJILK6MPO[K=L`bjILO[K6VYXDbjSUTPQ`GJMPO[KH\UO<M�� RLZ]krTPKYSURL�]XDO '6bjXD\�� D *NH ® '<¥<��Ocx fLx !eGJd:O]XYMPO$�������%�a_
� �c��!g¥�x © O[KNSCbjTWI^VDKnQ[bjXYXDO[KYSCbjIL\UO]I^VEGJiLKDKYT��v\UO[KNMaGJVYTWVYiL\UO[KNSUXDb^QsRLO[KN\UO[KNS:bjTWItVDKnKYiUdLKDbjMaGJTWXDO[KqGJi4~lKDbjMPKDVYTPQ[O[K`x © O]MaG
S:O]XYk}O]V�iUI@VYXsGJILKDSCbjXYV1\UONklGJVYTP�]XDONO]V1\���Z]ILO]XYfcTPOnugO]XDK�M�� RLZ]krTPKYSURL�]XDOE'ebjXD\�x|FeiUXsGJItV1MaG6k}¡]k}ONSCZ]XYTPb	\UOc_|MaGpQ`GJMPbjVYVDO
K¤GJTPKDbjIUIUTP�]XDO>\UO © 	 K KDO<§°bjXYk}O>\LGJILKeM�� RLZ]krTPKYSURL�]XDO 'ebjXD\wO]V6�LIUTWVH\UO>KDO�XDO]VYTWXDO]X<\LGJILK6M�� RLZ]krTPKDSURL�]XDOry^iL\�xC�AO[KQ[bjI^VYXsGjKYVDO[KrVYRLO]XYkrTPm^iLO[KrKYiUX
MPO[K@§ XDbjI^VYTP�]XDO[Kr\UOªQ[O[KrQ`GJMPbjVYVDO[K}O]ItVYXsGJTWILO]I^V}MaGo§�bjXYklGJVYTPbjI®\UO�VDO]krS:¡]VDO[K
MPb^Q`GJMPO[K`x
� TWILKYT�_	MaG>SCZ]XYTPb	\UOHQ[bjkrSUXYTPKDO<O]ItVYXDO � �@� � �U� ® � �LI�\UOeM�� RUTWugO]XE\LGJILKnM�� RLZ]krTPKYSURL�]XDO@y^iL\8¥�O]V � �@� *,°�� ® � krTWMWTPO]i
\UO�M���Z]VDZ�\LGJILK M�� RLZ]krTPKYSURL�]XDOny^iL\8¥ O[KYV�GJSUS:O]MPZ�Q[bjkrk>iUILZ]k}O]ItV.MaG 
 KsGJTPKDbjI ��\UO[KAVDO]krS:¡]VDO[K�\UO�SCbjiLKsKYTP�]XDO[KAS:O]IL\LGJItV
MaGjm^iLO]MWMPO=D ±NM�� \���O]ItVYXDOEO]MWMPO[K.bjI^V1Z]VDZqO]IUXDO]fcTPKDVYXDZ[O[Kp����GJXYVYTWIrO]VY�ziUXDO]�:_ � �c��!g¥�xJ��bjiUVDO�§�bjTPK�_jMaG6m^i8GjKYT�{�VDbjVsGJMWTWVDZq\UO[K
VDO]krS:¡]VDO[K<fcMPbjd8GJMPO[K>bjdLKDO]XYugZ[O[K�\4iUXsGJI^VvMPO}KYTP�[Q]MPOr\UO]XYIUTPO]X�bjI^V�\UZ]dUiUVDZ}SUXYTWILQ]TWS8GJMPO]k}O]I^V@\4iUXsGJI^V�Q[O]VYVDOrS:Z]XYTPb^\UOc_
\LGJILKnMPO[KNd8GjKDKsO[KNbjiªk}b�¨gO]IUILO[KqMaGJVYTWVYiL\UO[Kq\UOeM�� RLZ]krTPKYSURL�]XDO�y^iL\�x �pILO6TWMWMWiLKYVYXsGJVYTPbjI�fcMPbjd8GJMPO<O[KYVNk}bjItVYXDZ[O�KYiUX�MaG
�LfciUXDON¬4x � ¬6VYTWXDZn\UO © GJItVDbjX �����0��� � #�$�$ � ¥�mtiUT	TWIL\4TPmtiLONMaGe\4TPKYVYXYTWdUiUVYTPbjIrMaGJVYTWVYiL\4TWI8GJMPOq\UO[K�VDO]krS:¡]VDO[K.\UO�S:bjiLKDKYTP�]XDO[K
O]IUXDO]fcTPKDVYXDZ[O[KqS8GJXnMPO[KqKDbjIL\UO[Kq�eTW�^TWIUfL_	MPO[KqbjdLKDO]XYucGJVYTPbjILKqVDO]XYXDO[KYVYXDO[Kq\UO]SUiUTPKqiUI�KYTP�[Q]MPO<O]VnMaG@KDbjIL\UO<� µ y¢\4iUXsGJItV
iUILOvfcXsGJIL\UO<S8GJXYVYTPOv\UO<M���GJIUILZ[O � �c�c�}b�$oGJiLQ]iUILOvVDO]krS:¡]VDO<fcMPbjd8GJMPO<IA��GrZ]VDZ<bjdLKDO]XYugZ[Ocx
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SCbjiUXYXsGJTWVl¡]VYXDO�KDiUSUSCbjXYVDZ[OªS8GJXrMPOªSUMWiLK
§�GJTWdUMPO�GJMWd:Z[\Ub�O[KYVYTWk}Z�\UOªMaG+Q`GJMPbjVYVDO�KsGJTPKDbjIUIUTP�]XDO 'ebjXD\�S8GJXrXsGJSUS:bjXYV
��Q[O]MWMPOl\4i�y^iL\£���1GJTWfgO¢O]V�¶ IUfgO]XDKDbjMWM�_ � � M ¬g¥��cxA��bjMWMaGjQD�[�6� ���%�N� � � ± �g¥vbjI^V>O[KYVYTWk}Z}MaG�m^i8GJItVYTWVDZl\UOlSCbjiLKsKYTP�]XDO
VYXsGJILKYSCbjXYVDZ[O>\LGJILKEMPO[KqR8GJiUVDO[KpMaGJVYTWVYiL\UO[K6\UOvM�� RLZ]krTWSLKYRL�]XDO)'ebjXD\�\4iUXsGJItV6M���GJIUILZ[O � � ±,± _US:O]IL\LGJItV6MaGjmtiLO]MWMPOviUILO
� ��v~T7W�b^Y[Z�\�{N`�izT7d9a�\^{NZ�\�{Na�i*Y[f�_�� ��\^amtuW9Z�\-fXdub�b[fXW�b[Z*��f�a�\
`*b[`©_�Y[f�_,f�\^`*\
_,f�W�Y�Z*y�_9j�amt�W�Z*Y�i�Z*b^b[ZSl�a
�5`*Y[Z*d9i�Z �~i�f�{N{NZ�a�d9l�amtuW9`©l9T7d9\

j�Zoi��/T7_9akb^Y[Zo���
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VDO]krS:¡]VDOvfcMPbjd8GJMPO@GrZ]VDZvbjdLKDO]XYugZ[O�S8GJXE�eTW�^TWIUfLxz¸.IoQ[bjILKYTP\UZ]XsGJI^Vem^iLO<MaG
k}bjTWVYTPZ>\UO<MaGrS:bjiLKDKYTP�]XDO<TWIj¬YO[Q]VDZ[Ov\LGJILK
M���GJVYk}bcKDSURL�]XDOpO[KYV�\UZ]S:bcKDZ[Oq\LGJILK�MPO[K�MaGJVYTWVYiL\UO[K�KDiUSCZ]XYTPO]iUXDO[KN� �NH5® '>_gTWMPK.SUXDbjSCbcKsO]ItV�iUILOpKDZ[\4TWk}O]ItVsGJVYTPbjI�SCbjMaGJTWXDO
TWkrS:bjXYVsGJItVDOp\UOnM���bjXD\4XDOq\UO=$4x&$ � Q]k+*jGJIAxc¸.I}KDONd8GjKsGJItV�KDiUX�\UO[K1Rt¨	SCbjVYRL�[KDO[K�VYXD�[K1SUXDb^QsRLO[K`_ © GJItVDbjX �6�����%�L� #�$�$ � ¥
O[KDVYTWk}O]ItV>m^iLOc_A\4iUXsGJI^V�M���GJIUILZ[O � �c�c�4_�GJIUILZ[OlKsGJILK<VDO]krS:¡]VDOrfcMPbjd8GJMPOc_ MaG�mti8GJI^VYTWVDZl\UOrS:bjiLKDKYTP�]XDO}VYXsGJILKYSCbjXYVDZ[O
\UO]SUiUTPKNM�� RLZ]krTPKYSURL�]XDO�y^iL\�O]Vn\UZ]SCbcKDZ[Oe\LGJILKNMPO[KNR8GJiUVDO[K�MaGJVYTWVYiL\UO[KE'ebjXD\�O[KYVNQ[bjkrSUXYTPKsO6O]I^VYXDO # &]�IH !�� O]V �IH !#"
Q]k+*jGJI+KDbjTWV6iUI�bjXD\4XDO@\UOvfcXsGJIL\UO]iUXHTWI4§°Z]XYTPO]iUXH�l��bjMWMaGjQs�,�������%�1� � � ± �g¥�xz¶ MA§�GJiUV6KDTWfcI8GJMPO]Xem^iLO�Q[O[KHO[KYVYTWklGJVYTPbjILK
XDO[KDVDO]ItVpO]ILQ[bjXDO<VYXD�[KeGJSUSUXDb[~4TWklGJVYTWugO[K`x
�pI>SCbjTWI^V�TWkrS:bjXYVsGJItV.O[KYV1m^iLO�MPO[K�TWklGJfgO[K1��	 © bjItV�k}bjItVYXDZNXDZ[Q[O]krk}O]ItV�m^iA� iUILOnmti8GJI^VYTWVDZ�ILbjI
ILZ]fcMWTWfgO`GJdUMPO

\UO6S:bjiLKDKYTP�]XDO[K�SUXDb`ugO]I8GJItV6\UO[K�VDO]krS:¡]VDO[KnXDZ]fcTPbjI8GJMPO[Knbji¢MPb	Q`GJMPO[KqGJi¢d:bjXD\¢\UO6MaG>Q`GJMPbjVYVDO6ILbjXD\ªKDO6\UZ]SCbcK¤GJTWVN\LGJILK
MPO[K XDZ]fcTPbjILKAS:bjMaGJTWXDO[KN��Ocx fLx © GJItVDbjX����;�����a_ #�$�$ � ¥�x|� bjiUVDO�§°bjTPK`_�iUILO�O[KYVYTWklGJVYTPbjI@\UO�Q[O]VYVDO�m^i8GJItVYTWVDZ�IA��O[KDVAS8GjK O]ILQ[bjXDO
Q[bjIUI^iLOcx © O[K<VDO]krS:¡]VDO[K<S8GJXsGJTPKDKsGJI^V�Q[bjILKYTP\UZ]XsGJdUMPO]k}O]I^V>SUMWiLKH§�XDZ[m^iLO]ItVDO[Kl��O]Vvd:O`GJiLQ[bjiUS�k}bjTWILK�KsO]ILKYTWdUMPO[KvGJi4~
ucGJMPO]iUXDK�bjXYdUTWVsGJMPO[K¤¥�m^iLOnMPO[K.VDO]krS:¡]VDO[K.fcMPbjd8GJMPO[K`_cQ[O]VYVDOEm^i8GJItVYTWVDZpKDO]k�dUMPOn§°bjIL\LGJk}O]ItVsGJMPO6\LGJILK.MaGeQ[bjkrSUXDZ]RLO]ILKYTPbjI
\UO[KEk}Z[Q`GJIUTPKYk}O[Kp\UOH§°bjXYklGJVYTPbjIo\UO[KE\UZ]S:�jVDKEO]IoQ[bjiLQsRLO[K`x
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�AO[K�bjdLKDO]XYucGJVYTPbjILK>MWTPZ[O[K@GJi4~�VDO]krS:¡]VDO[K>\UOrS:bjiLKDKYTP�]XDO¢KYiUfcfg�]XDO]ItV@mtiLOlMaGªVYXD�[KvfcXsGJIL\UO¢SUXDb[~4TWkrTWVDZ�O]ItVYXDO}MPO
KsbjMPKYVYTPQ[O}\���Z]VDZlO]V>MPOrS:Z]XYTWRLZ]MWTPO}klGJXYVYTPO]I�O[KYV>�ªM���bjXYTWfcTWILO¢\UO}MaG�§°bjXYVDOl\4TPKDKD¨^k}Z]VYXYTPO}O]I^VYXDOlMPO[K�RLZ]krTPKYSURL�]XDO[K`x�F6i
§�GJTWVv\UOrMaG¢§°bjXYVDO}O�~UQ[O]ItVYXYTPQ]TWVDZ}klGJXYVYTPO]IUILO�� D $4x&$c��!g¥�_�M�� TWILKDbjMaGJVYTPbjI�GJi«KDbjMPKYVYTPQ[O}\���Z]VDZl\LGJILK<M�� RLZ]krTPKYSURL�]XDO�y^iL\
O[KDV@O]I^u^TWXDbjI C $ � SUMWiLK>fcXsGJIL\UO�m^iLO¢M�� TWILKDbjMaGJVYTPbjI Q[bjXYXDO[KYSCbjIL\LGJI^VDO�\LGJILK@M�� RLZ]krTPKYSURL�]XDO '6bjXD\�x © O]MaGwSCbjiUXYXsGJTWV
§�G[ugbjXYTPKsO]Xª��SUXYTPbjXYT<\LGJILKlMPO[KªQ[bjIL\4TWVYTPbjILK�bjXYdUTWVsGJMPO[K�GjQ]VYiLO]MWMPO[K`_NMaG�\UZ]S:bcKYTWVYTPbjI \UOoS:bjiLKDKYTP�]XDO�\LGJILK¢MaG�Q`GJMPbjVYVDO
K¤GJTPKDbjIUIUTP�]XDOvO]VqXDZ[KYTP\4iLO]MWMPO '6bjXD\�x

y^T�VDO]MnO[KYVvMPO�Q`GjK`_ Q[O]VYVDOlSUXDbjSUXYTPZ]VDZ�\UO]u	XsGJTWV
KDOrXDO]SUXDb	\4iUTWXDOªG`ugO[QlMaG�SUXYTWILQ]TWS8GJMPO�SCZ]XYTPb	\4TPQ]TWVDZl\UO¢MaG�SUXDZ[Q[O[K±{
KDTPbjI�Q]MWTWklGJVYTPm^iLOc_�KDbjTWV}O]I^u^TWXDbjI­VDbjiLK
MPO[K ¬ � $�$�$�GJILK`x��pILO�m^iLO[KYVYTPbjI­GJMPbjXDKrTWkrS:bjXYVsGJItVDOoO[KYV}\UOªKsG[ugbjTWXlKDTNMaG
SUXDbjSUXYTPZ]VDZ
TWI^ugO]XDKDO}O[KYVHucGJMaGJdUMPO
MPbjXDKDm^iLO>MaG¢SUXDZ[Q[O[KDKDTPbjI«K`� TWItugO]XDKDOc_�Qc��O[KDV±{ �|{´\4TWXDO}KYT.\UO[KHVDO]krSC¡]VDO[K<\UO
S:bjiLKDKYTP�]XDO[K
TWkrS:bjXYVsGJItVDO[K�KDONSUXDb^\4iUTPKsO]ItV�\LGJILK.MPO[K1k}b�¨gO]IUILO[K�MaGJVYTWVYiL\UO[K�\UOnM�� RLZ]krTPKYSURL�]XDO '6bjXD\rm^i8GJIL\@MPOnSCZ]XYTWRLZ]MWTPOnklGJXYVYTPO]I
Q[b��°ILQ]TP\UOrG`ugO[Q>MPO@KDbjMPKYVYTPQ[O@\���Z]VDZ
\UO�M�� RLZ]krTPKDSURL�]XDO('6bjXD\�x © O]XYVsGJTWILKHk}b^\U�]MPO[KHQ]MWTWklGJVYTPm^iLO[K<KYiUfcfg�]XDO]ItV<m^iLO>Q[O]MaG
O[KDV�S:bcKDKYTWdUMPOnS:bjiUX�\UO[K.bjdUMWTPm^iUTWVDZ[K.SUXDb^QsRLO[K�\UOnMaGeucGJMPO]iUX�GjQ]VYiLO]MWMPO�� !HGJdCO]XYMPO'�������%�P_ � �c��!4_ #�$�$�!g¥�xg��GH\4TPQDRLbjVDbjkrTPO
klGJXYVYTPO]IUILOªG4_�VDbjiUVDO�§�bjTPK`_ iUI�O���O]V@GjKsKY¨^k}Z]VYXYTPm^iLO}TWkrS:bjXYVsGJItVrKYiUX>MPO[K>Q]TWXDQ]iUMaGJVYTPbjILK@k}b�¨gO]IUILO[Kr\LGJILK�MPO[K@\UO]i4~
RLZ]krTPKDSURL�]XDO[K`_�IA� TWkrSUMWTPm^i8GJItVªSUXDbjd8GJdUMPO]k}O]I^V�S8GjKlMPO[K¢k}¡]k}O[K�SUXDbjSUXYTPZ]VDZ[K+��m^i8GJItVYTWVDZ+\UOoSCbjiLKDKDTP�]XDOoKDbjiUMPO]ugZ[Oc_
m^i8GJItVYTWVDZªVYXsGJILKDSCbjXYVDZ[O�ugO]XDK
MPO�SC�jMPOc_�KDbjiUXDQ[O[Kr\UO[K
VDO]krS:¡]VDO[Kr\UOlS:bjiLKDKYTP�]XDO[K�_�O]VDQcxWxWx¦¥@G`ugO[QªMPO�QsR8GJIUfgO]k}O]ItVl\UO
SUXDZ[Q[O[KsKYTPbjI«Q]MWTWklGJVYTPmtiLO�� !HGJd:O]XYMPO �6� ���%�P_ � �c��!g¥�x�¶ M1O[KDV<GJTWILKDT�S:bcKDKYTWdUMPO
m^iLO@VsGJItVvm^iLO>M���O�~UQ[O]ItVYXYTPQ]TWVDZ¢O[KYV<KYiUS:Z�{
XYTPO]iUXDOH��iUILOpucGJMPO]iUXnkrTWIUTWklGJMPOc_^S:O]XYk}O]VYVsGJItVEGJTWILKYTCiUILO6§�bjXYVDO6TWILKDbjMaGJVYTPbjIªO[KYVYTWucGJMPOc_^\UO[KNS:Z]XYTPb^\UO[Kn\UOe\UZ]SCbcKYTWVYTPbjI
TWkrS:bjXYVsGJItVDO¢\UOrS:bjiLKDKYTP�]XDO[K�GJTPO]I^V�MWTPO]i«\LGJILKvM�� RLZ]krTPKDSURL�]XDO 'ebjXD\�G[ugO[QriUILO}SCZ]XYTPb	\4TPQ]TWVDZ}\UO ¬ � $�$�$oGJILK<SCbjiUX
\UO[KpbjdUMWTPmtiUTWVDZ[KeGjQ]VYiLO]MWMPO[K`x

'6bjiLK¢SUXDbjSCbcKsbjILKlTPQ]TH\UO�SUXDbjMPbjIUfgO]X�Q[O]VYVDO�Z]VYiL\UOcx�� G«�LfciUXDO ¬4x � ¬«TWIL\4TPm^iLOwm^iLO�MPOoSCbjTWI^V�KDiUdLKDbjMaGJTWXDO�GJi
KsbjMPKYVYTPQ[O
\���Z]VDZ>S:bjiUXYXsGJTWV<¡]VYXDO@iUI�S:bjTWItVv\UO@XDZ�§°Z]XDO]ILQ[O@VYRLZ[bjXYTPmtiLO
TWkrS:bjXYVsGJItVv\LGJILKHM���Z]VYiL\UO
\4i�§�bjXD·`GJfgO
bjXYdUTWVsGJM
\UO[KeVDO]krS:¡]VDO[K<\UO�S:bjiLKDKYTP�]XDO[K�xz� G¢VsGJTWMWMPO
\UO@MaGlQ[O]MWMWiUMPOr\UO !HGj\4MPO]¨�GJi+KDbjMPKYVYTPQ[O
\���Z]VDZ
O[KYVeO]I�S8GJXYVYTPO
XDO]MWTPZ[Or�}MaG
S:bcKYTWVYTPbjI�\4i�S:bjTWItV<KYiUdLKDbjMaGJTWXDO
VsGJIL\4TPKvm^iLO@M�� TWILKDbjMaGJVYTPbjI�XDO[·]iLO}GJMPbjXDK<O]I«Q[O@SCbjTWI^V<TWI4hLiLOrKYiUXHM�� TWItVDO]ILKYTWVDZl\UO>MaG
Q]TWXDQ]iUMaGJVYTPbjIAx ��� TWILKDbjMaGJVYTPbjIª¬YbjiUXYI8GJMWTP�]XDO}GJi�SCbjTWI^VHKDiUdLKDbjMaGJTWXDO}GJi�KDbjMPKYVYTPQ[O
\���Z]VDZ������ � ° � H5®�¥6\UO@M�� RLZ]krTPKYSURL�]XDO
y^iL\³G«Z]VDZwQ`GJMPQ]iUMPZ[OwKYiUXlMPO[K C�\UO]XYIUTPO]XDK�krTWMWMWTPbjILK�\���GJIUILZ[O[K�G[ucGJItV�MPO�KsGJiUV¢\���bjdUMWTPm^iUTWVDZc_NO]V¢KsG+VYXsGJILKY§�bjXYk}Z[O
\UO �LbjiUXYTPO]X}O[KDV@\UbjIUILZ[O�KYiUX
MaGo�LfciUXDO&¬4x ��# x.� GwMaGJVYTWVYiL\UO�\UOªQ[O¢S:bjTWItVrZ]VsGJI^VrVDbjij¬±bjiUXDKrZ]ftGJMPO��wM���bjSUSCbcKsZ�\UO
M���bjdUMWTPm^iUTWVDZc_�Q[O]MWMPO�{´Q]T6ujGJXYTPO�O]I^VYXDO � /,®`y�O]V.*0/,®`y�KDiUXrMPO[K(C«\UO]XYIUTPO]XDK}krTWMWMWTPbjILK¢\���GJIUILZ[O[K`x � Q[O[KrMaGJVYTWVYiL\UO[K`_.MPO
KDTWfcI8GJMN\UO¢SUXDZ[Q[O[KDKYTPbjI�Q]MWTWklGJVYTPmtiLOªO[KYV@SUXDZ[\UbjkrTWI8GJItV`x�� bjiUVDO�§°bjTPK`_ MPbjXDKsmtiLO¢M���bjdUMWTPmtiUTWVDZ�GJiUfck}O]I^VDOc_1MaG�MaGJVYTWVYiL\UO
\4i�S:bjTWItVnKYiUdLKDbjMaGJTWXDO<GJiUfck}O]ItVDOHO]VNM�� TWILKDbjMaGJVYTPbjI�GJi�KDbjMPKDVYTPQ[O6\���Z]VDZH\UO]u	TPO]ItVNSUMWiLK�TWkrS:bjXYVsGJItVDOcxU¶ MCGJSUS8GJXsG
�PVq\LGJILK
MPOlKYSCO[Q]VYXDO}iUILOrTWkrSCbjXYVsGJI^VDO¢Q[bjkrS:bcKsGJI^VDOlKYiUSUSUMPZ]k}O]I^VsGJTWXDO�\LGJILK�MaGªd8GJIL\UOl\UO}M���bjdUMWTPmtiUTWVDZ¢mtiUT�S:bjiUXYXsGJTWV>¡]VYXDO
SUXDZ[KsO]ItV6\LGJILK6MaGrS:Z]XYTPb	\4TPQ]TWVDZ�\UO<MaGl\UZ]SCbcKYTWVYTPbjI�\UO[KES:bjiLKDKYTP�]XDO>KYiUXEMaG}Q`GJMPbjVYVDO '6bjXD\�xzF<GJILKpQ[O�Q[bjI^VDO�~	VDOc_zTWM�O[KDV
TWI^VDZ]XDO[KDKsGJI^V6\UO�Q[bjILKDVsGJVDO]XpmtiLO�\LGJILKEMPOv\UbjklGJTWILOv§ XDZ[m^iLO]ItVYTPO]M�_zMPOvKYS:O[Q]VYXDOvbjdUVDO]Iti�O[KYVEVYXD�[KpSUXDb^QsRLOv\UO�Q[O]MWiUT \UO
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M�� TWILKDbjMaGJVYTPbjI«S:bjMaGJTWXDO
GJi�KDbjMPKDVYTPQ[O@\���Z]VDZrm^iUT.Q[bjItVYTPO]I^VvMPO[KH\UO]i4~�k}¡]k}O[Ke§�XDZ[mtiLO]ILQ[O[KvG`ugO[Qr\UO[KHSCbjTP\UKHKYTWkrTWMaGJTWXDO[K
� ugbjTWX6GJXYVYTPQ]MPO<�LI8GJM ¥�x

� bjiUVDO�§°bjTPK`_nMPO+Q]¨	Q]MPO+\UO[K�S:bjiLKDKYTP�]XDO[K�SCbjiUXYXsGJTWV�¡]VYXDOw§°bjXYVDO]k}O]ItVoG|��O[Q]VDZ�SCbjiUX�\UO[KªQDR8GJIUfgO]k}O]I^VDK�TWkrS:bjX±{
VsGJItVDKH\���bjdUMWTPmtiUTWVDZcxzF
� iUILOvS8GJXYV`_LMPO[K6k}b	\U�]MPO[Kp\UO�Q]TWXDQ]iUMaGJVYTPbjI�fgZ]ILZ]XsGJMPO@KYiUfcfg�]XDO]ItVHmtiA��GrS8GJXYVYTWXe\�� iUILO>Q[O]XYVsGJTWILO
bjdUMWTPmtiUTWVDZ���KDiUSCZ]XYTPO]iUXDO��AD !�$ ® ¥�_�M�� TWItVDO]ILKYT��8Q`GJVYTPbjI³\UOªMaG�Q]TWXDQ]iUMaGJVYTPbjI£GJi®KDbjMPKYVYTPQ[Oª\���Z]VDZc_.klGJXDm^iLZ[OªS8GJX
iUILO
O�~	VDO]ILKYTPbjI�TWkrSCbjXYVsGJI^VDO¢\UOlMaG�Q[O]MWMWiUMPO¢\UO !HGj\4MPO]¨g_AS:O]XYk}O]VvMaG�fgZ]ILZ]XsGJVYTPbjI�\UOr§°bjXYVDO[KvVDO]krS:¡]VDO[K>\UO}SCbjiLKDKDTP�]XDO[K
GJi4~ \UO]i4~ KDbjMPKYVYTPQ[O[KlO]VlQ[O]MaG � � ��	 � � � �E��� �.���#�E\UOªMaG�ujGJMPO]iUX}\UO�MaG�SUXDZ[Q[O[KDKYTPbjI­Q]MWTWklGJVYTPm^iLO�� !HGJdCO]XYMPO5�6�4����_
#�$�$�!g¥�x�¶ ItugO]XDKsO]k}O]ItV`_.��VYXD�[K>d8GjKDKDO¢bjdUMWTPmtiUTWVDZc_�M���G|�AGJTWdUMWTPKDKDO]k}O]ItV
\UO¢MaG�Q]TWXDQ]iUMaGJVYTPbjI�fgZ]ILZ]XsGJMPO�VDO]IL\���XDZ[\4iUTWXDO
Q[bjILKYTP\UZ]XsGJdUMPO]k}O]ItV>MaG}§°bjXYklGJVYTPbjI«\UO[KHVDO]krS:¡]VDO[Kv\UO@SCbjiLKDKDTP�]XDO[K`_��lILbjiUugO`GJi�TWIL\UZ]S:O]IL\LGJkrk}O]ItV@\UO@MaGlSUXDZ[Q[O[KY{
KYTPbjI«Q]MWTWklGJVYTPmtiLOcx F@��GJiUVYXDO}S8GJXYV`_�Q[bjkrk}O}KYiUfcfgZ]XDZ}GJi«QDR8GJSUTWVYXDO,CL_:MaG�SCbcKDKDTWdUMPO}GJiUfck}O]ItVsGJVYTPbjI�\UO
MaG�SUXDO[KsKYTPbjI
GJVYk}bcKYSURLZ]XYTPmtiLO@G[ugO[Q<M���bjdUMWTPm^iUTWVDZvVDO]IL\w�@XDZ[\4iUTWXDO<MPO[KEu	TWVDO[KDKDO[KqQ]XYTWVYTPm^iLO[Kp\UO<KDbjiUMP�]ugO]k}O]I^V6\UO[KpSCbjiLKDKDTP�]XDO[K`x

© O[KESUXDbjSUXYTPZ]VDZ[K6KYiUfcfg�]XDO]ItVemtiA���
R8GJiUVDO�bjdUMWTPmtiUTWVDZc_8M�� TWItVDO]ILKYTWVDZ>O]VqMaG@§ XDZ[m^iLO]ILQ[Ov\UO[KqVDO]krS:¡]VDO[K6GJiUfck}O]I^VDO]ItV
KYTWfcIUT��8Q`GJVYTWugO]k}O]ItV<VDbjiUVHGJioMPbjIUf¢\UOvM���GJIUILZ[O�klGJXYVYTPO]IUILOc_CO]ItVYXsG
�PI8GJI^VeSUXDbjd8GJdUMPO]k}O]I^V<iUILO�\UZ]S:bcKYTWVYTPbjIoklGjKsKYTWugO
\UO�SCbjiLKsKYTP�]XDOoGJi4~�SC�jMPO[K`x�¶´I^ugO]XDKDO]k}O]ItV`_n��d8GjKDKDO�bjdUMWTPm^iUTWVDZc_.M���GJdLKDO]ILQ[Ow\UO�VDO]krS:¡]VDO[Kl\UO�fcXsGJIL\UOoGJkrSUMWTWVYiL\UO
§°G`ugbjXYTPKDOnMaGp\UZ]S:bcKYTWVYTPbjI}\UONugbjMaGJVYTWMPK 
 Q]MaGJTWXDK��nO]V�ILbjI}Q[bjI^VsGJkrTWILZ[K�GJi4~�S:�jMPO[K`x � ILbjiUugO`GJiA_jMPO[K1VsGJi4~>\UOn\UZ]SCbcKDTWVYTPbjI
GjKDKDb	Q]TPZ[O[KEKDbjItVpTWILQ[bjIUItiLK`x
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�AO�XD�jMPO�\4i © 	 K \LGJILKlMPO�Q]MWTWklGJV}klGJXYVYTPO]I£G+O]I®S8GJXYVYTPOoZ]VDZ�\4TPKDQ]iUVDZ�\LGJILKrMPO�QsR8GJSUTWVYXDO CLx6�NTPO]I®m^iA� iUILO
mti8GJI^VYTWVDZpILbjI¢ILZ]fcMWTWfgO`GJdUMPO6\UO © 	 K SCbjiUXYXsGJTWVN¡]VYXDOESUXDZ[KDO]I^VDOpKDbjiLK�§�bjXYk}O6\UOpQ]MaGJVYRUXsGJVDO[KN\LGJILK�MaG�Q`GJMPbjVYVDOES:bjMaGJTWXDO'6bjXD\�_^MPO © 	 K IA��GJSUS8GJXsG
�PVNS8GjKNQ[bjkrk}O6iUI¢Q[bjILKYVYTWVYi8GJI^VNTWkrS:bjXYVsGJItVq\UO[KN\UZ]SC�jVDKNO]I¢Q[bjiLQsRLOH\UOEMaG>Q`GJMPbjVYVDO 'ebjXD\O]V>MPO�Q]¨	Q]MPO�\4i © 	 K IA��GoS8GjK@GJTWILKYTNiUI�XD�jMPO¢\4TWXDO[Q]V
\LGJILK@MaG�§°bjXYklGJVYTPbjI�\UO�Q[O[K
\UZ]SC�jVDK�x � bjiUVDO�§°bjTPK`_1KDbjI�XD�jMPO
TWIL\4TWXDO[Q]V.�EVYXsG[ugO]XDK1KDO[K�TWItVDO]XsGjQ]VYTPbjILK�G`ugO[Q�MPONQ]¨	Q]MPO�\UO[K S:bjiLKDKYTP�]XDO[K�O]V1\UO�M���O`GJi
O[KYVA§°bjIL\LGJk}O]ItVsGJM�xj�AO[K�SUXYTWILQ]TWS8GJi4~
GjKYSCO[Q]VDKpmtiUT�XDO]SUXDO]IUILO]I^VeQ[O]XYVsGJTWILKeGjKYSCO[Q]VDKESUXDZ[Q[Z[\UO]krk}O]ItVHZ]ugb^m^iLZ[KEKDbjI^VEMPO[KEKYiUTWucGJItVDKv¯

�
y^TNMPOªQ]¨	Q]MPO�\4i © 	 K O]V
MaG�Q`GJMPbjVYVDO�SCO]XYklGJILO]I^VDO�Q[bjItVYXD�jMPO]ItVlMaGoSUXDO[KsKYTPbjI®GJVYk}bcKYSURLZ]XYTPmtiLOc_1MPO�QDR8GJSUTWVYXDO
C�TWMWMWiLKYVYXDOoMPO[K¢S:bcKDKYTWdUMPO[K}MaGJXYfgO[K�ucGJXYTaGJVYTPbjILK¢\UO�Q[O]VYVDOwSUXDO[KDKYTPbjI£O]I£S8GJXYVYTPQ]iUMWTPO]X�G[ugO[QwMPO[K¢QsR8GJIUfgO]k}O]ItVDK
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\���bjdUMWTPmtiUTWVDZcx © O[K@ucGJXYTaGJVYTPbjILK
k}b^\4T��8O]I^VrSUXDbjd8GJdUMPO]k}O]ItVlKDTWfcIUT��8Q`GJVYTWugO]k}O]ItV}M�� TWI^VDO]ILKYTWVDZ�O]V>MaGo§�XDZ[mtiLO]ILQ[O
\UO[KqVDO]krS:¡]VDO[Kp\UOHS:bjiLKDKYTP�]XDO[K`x

�
� G6Q`GJMPbjVYVDO�S:O]XYklGJILO]ItVDOn\UO © 	 K S:O]iUV1GJfcTWX1Q[bjkrk}O�iUI>SUTP�]fgO�§ XDbjTP\>S:bjiUX M���O`GJirO]VA§�G[ugbjXYTPKDO]X1iUILOnGjQ[Q]iUk�i4{MaGJVYTPbjI�\���O`GJiª\LGJILKnM��^iUILOH\UO[Kn\UO]i4~¢Q`GJMPbjVYVDO[K`x4� G>SCbcKDTWVYTPbjIªO]VNMaG@KYVsGJdUTWMWTWVDZH\UO6Q[O]VYVDOHQ`GJMPbjVYVDOHS:O]XYklGJILO]ItVDO
GJSUS8GJXsGJTWV6Q[bjkrk}O<XDO]MWTPZ[O>GJi4~ªQ]¨4Q]MPO[KE\UO<S:bjiLKDKYTP�]XDO[K�� ugbjTWX6QDR8GJSUTWVYXDO
C^¥�x

�
�AO[KqQ[bjItVYXsGjKDVDO[KnVYRLO]XYkrTPmtiLO[KpGJi4~l§ XDbjI^VYTP�]XDO[KE\UO[KnQ`GJMPbjVYVDO[KqKsGJTPKDbjIUIUTP�]XDO[KqO]IUfgO]IL\4XDO]ItV6\UO[KnugO]ItVDKqKYi��lKsGJk
{
k}O]ItVnTWkrS:bjXYVsGJItVDKnS:bjiUXNQ]XDZ[O]Xq\UO[KNVDO]krSC¡]VDO[Kn\UO6SCbjiLKsKYTP�]XDO[KNMPb^Q`GJMPO[Knbji�XDZ]fcTPbjI8GJMPO[KqO]VnGJTWILKYTCS8GJXYVYTPQ]TWS:O]Xq�
MaGr\UZ]S:bcKYTWVYTPbjI�\UO<S:bjiLKDKYTP�]XDO[KE\LGJILKqMPO[KpQ`GJMPbjVYVDO[KES:O]XYklGJILO]ItVDO[K`x

�
� GqQ[bjIL\UO]ILKsGJVYTPbjI@\UO[K�fcXsGJTWILK \UO © 	 K \4iUXsGJI^V MaGnI^iUTWVAS:bjMaGJTWXDO�O[KYVAKYiLKDQ[O]SUVYTWdUMPO�\���O]ItVYXsG
�PILO]X�S8GJX�ItiLQ]MPZ`GJVYTPbjI\UO[KEfcXsGJTWILK6\UO<SCbjiLKsKYTP�]XDO[KEO]Vp\UO<MaGrfcMaGjQ[Ov\���O`GJioKYiUXEMPO[KpQ`GJMPbjVYVDO[KpS:O]XYklGJILO]ItVDO[KeO]V6GJTWILKYTAS8GJXYVYTPQ]TWS:O]X6�
MaG
§�bjXYklGJVYTPbjIw\�� iUILOvQ[bjiLQDRLO>KDZ[\4TWk}O]ItVsGJTWXDOcx

��� TWkrSCbjXYVsGJILQ[O>O]VqMPO<XD�jMPO<\UO<MaG@SUMWiUS8GJXYVp\UOvQ[O[K6GjKYSCO[Q]VDKpKDbjItVqVDbjiUVDO�§°bjTPKES:O]i�Q[bjItVYXsGJTWI^VDKpS:bjiUXp\���GJiUVYXDO[KEQ[bjIL\4T�{
VYTPbjILKpbjXYdUTWVsGJMPO[K`x
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�pIªGJiUVYXDOpk}b�¨gO]I�TWIL\4TWXDO[Q]Vq\���O[KYVYTWk}O]XNMaGv\UZ]S:bcKYTWVYTPbjI�k}b`¨gO]IUILO<\UOpugbjMaGJVYTWMPKN\LGJILKNMPO[K�XDZ]fcTPbjILKNSCbjMaGJTWXDO[K '6bjXD\
O[KDV�MPONVsGJi4~r\UONXDO[KYiUX±§°Gj·`GJfgOqO[KDVYTWk}ZE�pS8GJXYVYTWX�\4irILbjk>dUXDOEO]V.\4i}\4TaGJk}�]VYXDOq\UO[K�Q]XsGJVD�]XDO[K1XDZ[KYTP\4iLO]MPK`x © O]MWiUT�{´Q]TCG6Z]VDZ
XDZ[O[KDVYTWk}ZpS8GJX !6O]XY�gO]IURLbJ��O]VN�.MaGJiUV<� #�$�$�$g¥��vS8GJXYVYTWXn\UO[K�TWklGJfgO[KN�eTW�^TWIUfr�<R8GJiUVDO6XDZ[KDbjMWiUVYTPbjIAx4¶ MPK�IA��bjI^V�VYXDbjiUugZ
GJiLQ]iUI}Q]XsGJVD�]XDOp\UON\4TaGJk}�]VYXDOpKYiUSCZ]XYTPO]iUX��B!�$�$ek \LGJILK.MaG�L`bjILOv� DT�IH�J��	k K`¥�Q[bjiUugO]XYVDOqS8GJX1MPO[K�\UZ]S:�jVDK1SCbjMaGJTWXDO[K
ILbjXD\�xC¶ MPKpO]Iw\UZ[\4iUTPKsO]ItVHmtiLO>Q[O]MaG}TWMWMWiLKYVYXDO�MaG}\UZ]S:bcKYTWVYTPbjI ��O]V *JbjiwM���Z]XDbcKYTPbjIz¥pbjioMaG}XDO[\4TPKYVYXYTWdUiUVYTPbjI�Q[bjItVYTWI^iLO@\UO
klGJVDZ]XYTPO]M�klGJXYVYTPO]I�G[ugO[Q>iUIwVsGJi4~�k}b�¨gO]I�Q[bjkrSUXYTPKHO]ItVYXDO $4x � O]VB$4x&#}Q]k+*|¨	X`xC����GJdLKDO]ILQ[O@\UO�Q]XsGJVD�]XDO[KH\UOvMaGJXYfgO[K
\4TaGJk}�]VYXDO[K1TWMWMWiLKDVYXDOqO]I@bjiUVYXDOnMaG�¬±O]iUILO[KsKDOn\UO�MaGeKYiUX±§�GjQ[On\UO[K�\UZ]S:�jVDK1S:bjMaGJTWXDO[K1ILbjXD\�x !eO]XY�gO]IURLbJ��O]V.�.MaGJiUVE� #�$�$�$g¥
O[KDVYTWk}OvM��&%JfgO@\UOvMaG}KDiUX±§°GjQ[O>O�~	S:bcKDZ[O<TWI4§°Z]XYTPO]iUXH�O�IH
	>GJIUILZ[O[K`_8§�GJTPKsGJItVe\UOvMaG}KDiUX±§°GjQ[O>\UOvMaG}Q`GJMPbjVYVDO>XDZ[KYTP\4iLO]MWMPOc_
iUILO�\UO[KEKYiUX±§�GjQ[O[KqklGJXYVYTPO]IUILO[KEMPO[KqSUMWiLK�¬±O]iUILO[K�x

�AO
VsGJi4~«\UO
XDO[KYiUX±§°Gj·`GJfgOlO[KYVYTWk}ZrO[KYVvO]Itu	TWXDbjI«iUI��ª\UO]i4~�bjXD\4XDO[K�\UO
fcXsGJIL\UO]iUX�SUMWiLK<fcXsGJIL\«m^iLO
MPO[K<VsGJi4~
\UO¢\UZ]SCbcKDTWVYTPbjI 
´TWIL\4TWu	TP\4iLO]MPK��¢O[KYVYTWk}Z[K>S:bjiUX>MPO[K>ugbjMaGJVYTWMPO[K@klGJXYVYTPO]ILK`x���G�VYXD�[K>MaGJXYfgOlTWILQ[O]XYVYTWVYiL\UO�XDZ]fcI8GJI^V@KYiUX
MPO[K�VsGJi4~«\UO}\UZ]SCbcKDTWVYTPbjI«XDO]IL\«VYXD�[K�TWkrSUXDZ[Q]TPK�MPOrVDO]krSLK>\UO
§°bjXYklGJVYTPbjI�\UO}MaG�KDO[Q]VYTPbjI�\UO[K�\UZ]S:�jVDK�O]I�Q[bjiLQDRLO[K
Z]VYiL\4TPZ[OcxC¸.I�SUXDO]I8GJItVHMPO[K6ujGJMPO]iUXDKHO�~4VYXD¡]k}O[KpXDO]ILQ[bjI^VYXDZ[O[K<\LGJILK6MaG}MWTWVYVDZ]XsGJVYiUXDOc_CILbjiLK6S:bjiUugbjILKeO[KYVYTWk}O]Xem^iLOvMPO
VDO]krSLK>\UO
§°bjXYklGJVYTPbjI�\UOrILbjVYXDO}KDO[Q]VYTPbjI�\UO !,¬�$Jk O[KYVvQ[bjkrSUXYTPKsO}O]ItVYXDO � $�$ $�$�$�O]V !,¬ $�$�$F$�$�$�GJILK`_AKDbjTWV<iUI
TWI^VDO]XYujGJMWMPO>KYiUS:Z]XYTPO]iUXp�
SUMWiLKE\UOv\UO]i4~�bjXD\4XDO[Kp\UOHfcXsGJIL\UO]iUX`x
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� ¨tGJItVNGJI8GJMW¨4KDZq\LGJILK.MPO[K�KDO[Q]VYTPbjILK�SUXDZ[Q[Z[\UO]I^VDO[K`_gMPO[K�Q[bjkrS:bjXYVDO]k}O]ItVDK�S:bcKDKYTWdUMPO[K�\UO[K.ugbjMaGJVYTWMPK�klGJXYVYTPO]ILK�\LGJILK

\���GJiUVYXDO[K6Q[bjIL\4TWVYTPbjILKpbjXYdUTWVsGJMPO[K`_8ILbjiLKqSUXDbjS:bcKDbjILKETPQ]TAm^iLO]MPmtiLO[Kpk}Z[Q`GJIUTPKYk}O[KpbjXYdUTWVsGJi4~�S:bjiUujGJI^VpQ[bjIL\4iUTWXDO>�@MaG
§°bjXYklGJVYTPbjI�\UOlKDZ[\4TWk}O]ItVDK>SCbjMaGJTWXDO[K>\���GJMWdCZ[\UboujGJXYTaGJdUMPOlO]V�mtiUT�SCO]XYk}O]VYVDO]I^V@\UOrXDO]MWTPO]X�MPO[KvucGJXYTaGJVYTPbjILK>\�� TWILKDbjMaG|{
VYTPbjIoTWILQ]TP\UO]ItVDO>�@MaGrI8GJVYiUXDOv\UO[KEQ[bjiLQDRLO[K6\UZ]SCbcKsZ[O[K`xLFHO]i4~�k}Z[Q`GJIUTPKDk}O[KES:bjVDO]ItVYTPO]MPKpO]V6Q[O]XYVsGJTWILO[KETWkrSUMWTPQ`GJVYTPbjILK
GjKsKDb^Q]TPZ[O[KqKsbjItVp\UZ[Q]XYTWVDKpTPQ]T�¯

�
'6bjiLK@ILbjiLK@SUMaGj·[bjILK
VDbjiUVr\���GJdCbjXD\�\LGJILK
MPO�Q`GjK@b�$�MPO[K@ujGJXYTaGJVYTPbjILKr\���bjdUMWTPm^iUTWVDZ[KrKDbjI^V@TWkrS:bjXYVsGJItVDO[KrO]V
\UbjkrTWILO]ItV}MPO[K
ucGJXYTaGJVYTPbjILKr\UO�M�� TWILKDbjMaGJVYTPbjI S:bjMaGJTWXDOªTWILQ]TP\UO]ItVDOcx�F<GJILK@iUILOªSCZ]XYTPb	\UOª\UO�d8GjKDKDO�bjdUMWTPmtiUTWVDZc_
M���GJdLKDO]ILQ[Or\UO@VDO]krSC¡]VDO[K<\UO@S:bjiLKDKYTP�]XDO[KHO]VHMaG�KYVsGJdUTWMWTWVDZ
\UO>MaG¢fcMaGjQ[Or\���O`GJi«GJi+SC�jMPO@S:bjiUXYXsGJTWVHSCO]XYk}O]VYVYXDO
MaGª\UZ]SCbcKDTWVYTPbjI�\�� iUILO}Q[bjiLQDRLOl\���GJMWdCZ[\Ub�Z]MPZ]ugZcx �AbjXDKDm^iLO
M���bjdUMWTPmtiUTWVDZ}\UO]u	TPO]ItV@Z]MPO]ugZ[Oc_�MaG�SUXDZ[KDO]ILQ[O}\�� iUILO
GJVYk}bcKYSURL�]XDO<VYXD�[KqXYTPQsRLO�O]I�S:bjiLKDKYTP�]XDO[KqS:O]XYk}O]VqMaGr\UZ]S:bcKYTWVYTPbjI�\�� iUILOvQ[bjiLQsRLOvTWkrS:bjXYVsGJItVDOv\UO<S:bjiLKDKYTP�]XDO[K
XDO[Q[bjiUu^XsGJI^V6MaGlQ[bjiLQDRLO@\UOvfcMaGjQ[OcxN�pILO�S8GJXYVYTPO�\UO�Q[O]VYVDO�fcMaGjQ[OvS:bjiUXYXsGJTWVE§°bjXYVDO]k}O]ItVHKDO�KDiUdUMWTWk}O]Xe�rR8GJiUVDO
bjdUMWTPmtiUTWVDZv¬ iLKsmtiA���ªQ[O}m^iA��O]MWMPO}KDbjTWV�TPKDbjMPZ[OrVYRLO]XYkrTPm^iLO]k}O]ItV@S8GJX�MaG�Q[bjiLQsRLOl\UOrS:bjiLKDKYTP�]XDO}KDiUSCZ]XYTPO]iUXDOc_�MaG
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KYVsGJdUTWMWTPK¤GJItV�GJMPbjXDK�x © OoQ]¨4Q]MPO�S:O]iUVlKDO�XDO]SUXDb	\4iUTWXDOo\UO�ILbjk>dUXDO]iLKDO[Kl§�bjTPK¢O]V}SCO]XYk}O]VYVYXDOoM���GjQ[Q]iUk�iUMaGJVYTPbjI
GJMWVDO]XYILZ[O�\UOªfcMaGjQ[O�O]Vr\UOªS:bjiLKDKYTP�]XDO���VYXsG[ugO]XDKrMPO[KrQ]¨4Q]MPO[Kr\���bjdUMWTPm^iUTWVDZcx�F<GJILK}Q[OªQ`GjK`_�iUILOªSCZ]XYTPb	\UO�\UO
§°bjXYVDOvTWILKDbjMaGJVYTPbjI�\UO]u^XsGJTWVH¡]VYXDO�Q[bjXYXDZ]MPZ[O>VDO]krS:bjXDO]MWMPO]k}O]ItVvG[ugO[Q>iUIw\UZ]S:�jVpSUMWiLKeKDbjk�dUXDO@O]VETWI^ugO]XDKDO]k}O]ItV`x
��bjiUVDO�§�bjTPK`_�Q[O�KDQ[Z]I8GJXYTPb�ILZ[Q[O[KDKYTWVDOl§�bjXDQ[Z]k}O]I^V@MPO¢S8GjKDKsGJfgO¢S8GJX
\UO[K@bjdUMWTPm^iUTWVDZ[K@d8GjKDKDO[K>SCO]XYk}O]VYVsGJI^V
iUILO
Z]VsGJS:O<\UOv\UZ]S:bcKYTWVYTPbjIo\UOHfcMaGjQ[OvKYVsGJdUMPO>GJi�SC�jMPO
'ebjXD\�x

�
'ebjiLK}ILbjiLK¢SUMaGj·[bjILKªO]ILKYiUTWVDOo\LGJILK¢MPOoQ`GjK�b�$­M���GJkrSUMWTWVYiL\UO+\UO[K¢ujGJXYTaGJVYTPbjILKª\UO�M���bjdUMWTPm^iUTWVDZ�O[KYV}§�GJTWdUMPOc_
Q[bjkrk}OHKYiUXNMPO[Kn\UO]XYIUTPO]XDK$¬�$�$ $�$�$
GJILK`_4Q[bjXYXDO[KYS:bjIL\LGJItVpGJi4~¢I��HiL\UKq\UOpMaG>k}b	\4iUMaGJVYTPbjI�\UOpM���bjdUMWTPm^iUTWVDZ<O]V
�
\UO[KqbjdUMWTPm^iUTWVDZ[KESUXDb	QDRLO[KE\UOHMaG@ucGJMPO]iUX6GjQ]VYiLO]MWMPOcxLF<GJILKEQ[O<Q[bjI^VDO�~	VDOc_8KYT�M���O�~4Q[O]I^VYXYTPQ]TWVDZ�O[KYVqKYTWfcIUT��8Q`GJVYTWugOc_
MPO[K
ucGJXYTaGJVYTPbjILKrVDO]krS:bjXDO]MWMPO[Kl\UOªM�� TWILKDbjMaGJVYTPbjI®S:bjMaGJTWXDO�O]I®Z]VDZ�KDbjI^V}\UbjkrTWILZ[O[KrS8GJXrMPO[KrucGJXYTaGJVYTPbjILK}\UOªMaG
SUXDZ[Q[O[KDKDTPbjI�Q]MWTWklGJVYTPm^iLOcx.F<GJILK>MPO�Q`GjK
\UO[K
Q[bjIL\4TWVYTPbjILKrbjXYdUTWVsGJMPO[K}GjQ]VYiLO]MWMPO[K`_�iUILO}§°bjXYVDO�TWILKDbjMaGJVYTPbjI \LGJILK
MPO[K¢MaGJVYTWVYiL\UO[K�k}b`¨gO]IUILO[Kª\UOoM�� RLZ]krTPKDSURL�]XDO+y^iL\³O]I£Z]VDZ�Q[bjXYXDO[KYS:bjIL\³��\UO�§�GJTWdUMPO[KlTWILKDbjMaGJVYTPbjILKªO]I Z]VDZ
GJi�SC�jMPO+'6bjXD\�x��pILO¢Q[bjiLQDRLOªKDbjk�dUXDO�\UO}S:bjiLKDKYTP�]XDO[K>S:bjiUXYXsGJTWV
GJMPbjXDK@KDO}\UZ]S:bcKDO]X
KYiUXvMaGwQ`GJMPbjVYVDO+'ebjXD\�x
¶ ItugO]XDKDO]k}O]I^V`_gMPbjXDKDm^iLOqMaGHSUXDZ[Q[O[KsKYTPbjIlQ]MWTWklGJVYTPm^iLOpK`� TWI^ugO]XDKDOpO]V�m^iLOqMPOnS:Z]XYTWRLZ]MWTPOEklGJXYVYTPO]I�Q[bjTWILQ]TP\UO6G[ugO[QpMPO
KDbjMPKDVYTPQ[O<\���Z]VDZv\LGJILKEM�� RLZ]krTPKYSURL�]XDO '6bjXD\�_LMPO[KEQ`GJMPbjVYVDO[KpKsGJTPKsbjIUIUTP�]XDOvO]VEXDZ[KYTP\4iLO]MWMPOv\UOvM�� RLZ]krTPKYSURL�]XDO)'ebjXD\
ILONKDbjItV1S8GjK�Q[bjItVsGJkrTWILZ[O[K.S8GJX.\UO[K�VDO]krS:¡]VDO[K�\UONS:bjiLKDKYTP�]XDO[K §�bjXYk}Z[O[K1KYTWk>iUMWVsGJILZ]k}O]ItV�\LGJILK�M�� RLZ]krTPKYSURL�]XDO
y^iL\�_JS:bjiUujGJI^V�O]ItVYXsGJTWILO]X.MaGe\UZ]SCbcKDTWVYTPbjI}\�� iUILOqQ[bjiLQDRLOq\���GJMWd:Z[\Ub<Z]MPZ]ugZNKDiUX�MaGeQ`GJMPbjVYVDOE'ebjXD\�x 	6I
Q[bjILKDVsGJVDO
m^iLO6\LGJILKqQ[O<KsQ[Z]I8GJXYTPbU_^iUILOe§°bjXYVDOeTWILKDbjMaGJVYTPbjI�S:bjMaGJTWXDOeO[KDVYTWujGJMPOeILbjXD\�Q[bjXYXDO[KYS:bjIL\�VDO]krSCbjXDO]MWMPO]k}O]I^Ve��iUILO
Q[bjiLQsRLOvQ]MaGJTWXDOc_z�@M�� TWI^ugO]XDKDO�\4i�KDQ[Z]I8GJXYTPb}SUXDZ[Q[Z[\UO]ItV`x
� GqVYXsGJILKYTWVYTPbjI@O]I^VYXDO�MPO[K�\UO]i4~�KDQ[Z]I8GJXYTPbcK KDO]XsGJTWV1GJMPbjXDKASUXDbjd8GJdUMPO]k}O]I^V1Q[bjkrSUMPO�~UO�O]V�SCbjiUXYXsGJTWV�Q[bjXYXDO[KYS:bjIL\4XDO
�>\UO[KnSCZ]XYTPb	\UO[Kn\UOeILbjI4{´\UZ]SCbcKYTWVYTPbjI�bji�\UOe\4TPKDQ[bjXD\LGJILQ[O[KEbjdLKDO]XYugZ[O[Kq\LGJILKqQ[O]XYVsGJTWILO[KEGJiUVYXDO[KqKsO[Q]VYTPbjILKq\UO[K
\UZ]S:�jVDKqS:bjMaGJTWXDO[K`x

F@��GJiUVYXDO[K1k}Z[Q`GJIUTPKDk}O[K.KDbjItV1Q]MaGJTWXDO]k}O]ItV�S:bcKDKYTWdUMPO[K�TWILQ]MWi8GJItV.SUMWiLK�S8GJXYVYTPQ]iUMWTP�]XDO]k}O]I^V�MPO[K�ujGJXYTaGJVYTPbjILK�S:bcKDKYTWdUMPO[K1\UO
M���O�~4Q[O]I^VYXYTPQ]TWVDZc_zS:O]iwZ]ugb	m^iLZ[O[KETPQ]T�x�	6IwILbjVDO]XsGlm^iLO<MPO[Ke\UO]i4~�k}Z[Q`GJIUTPKYk}O[KH\UZ[Q]XYTWVDKpSUXDZ[Q[Z[\UO]krk}O]I^VeS:bjiUXYXsGJTPO]ItV
¡]VYXDO�GJiLKDKYT�TWI^VDO]XYSUXDZ]VDZ[K6\LGJILKpMPO<KDO]ILKEbjSUS:bcKDZcx
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F<GJILK>M���GJXYVYTPQ]MPOªKYiUTWucGJItV
\UZ ¬DG�SUiUdUMWTPZ���� GjKY�cGJX`_ �8xW_��AO]u	XsGJXD\�_��ex1GJIL\��oiLKYVsGJXD\�_��Lx��nxW_:#�$�$�#g¥�_ ILbjiLKrG[ugbjILK

O[KDKsG[¨gZ�\UO}VYXDbjiUugO]X@MPO[K@Q[bjItVYXsGJTWItVDO[K}GjKsKDb^Q]TPZ[O[K
GJi�VDO]krSLK@\UO�\UZ]SCbcKYTWVYTPbjI�\�� iUILO¢KsO[Q]VYTPbjI�\UO[K@\UZ]SC�jVDK>S:bjMaGJTWXDO[K
ILbjXD\�\LGJILK@M�� Rt¨	S:bjVYRL�[KDO¢b�$�KsG�§�bjXYklGJVYTPbjI�KDO]XsGJTWV@XDO]MWTPZ[O���iUI�§°bjXD·`GJfgO¢bjXYdUTWVsGJM�x © O]VYVDO�Z]VYiL\UO�O[KDV�XDZ`GJMWTPKDZ[O�O]I
GJSUSUMWTPmti8GJI^V`_zS:bjiUXEMaG}SUXDO]krTP�]XDOv§°bjTPK`_L\UO[K6k}Z]VYRLb^\UO[K6fgZ]ILZ]XsGJMPO]k}O]ItVHiUVYTWMWTPKDZ[O[Ke\LGJILKEMPO>Q`Gj\4XDO�\UO[K6S8GJMPZ[b^Q]MWTWklGJVDK
VDO]XYXDO[KYVYXDO[K`x

F<GJILK6iUI+SUXDO]krTPO]XHVDO]krSLK`_ziUILO
KYVYXsGJVYTWfcXsGJSURUTPO
\UO>MaG¢KDO[Q]VYTPbjI � SUXDbJ�LM1MWiUkrTWILbcKYTWVDZ�{ GJMWVYTWVYiL\UO�¥HO[KYVeXDZ`GJMWTPKDZ[O
O]I
Q[bjItugbjMWi8GJItVeMPOvKYTWfcI8GJMA\UOvMWiUkrTWILbcKYTWVDZvO�~4VYXsGJTWVp\UO[KqTWklGJfgO[Kp�A	 © G`ugO[Q<MPO[KE\UbjIUILZ[O[K6GJMWVYTWk}Z]VYXYTPm^iLO[Ke��	e� � x

F<GJILKpiUI�KDO[Q[bjIL\�VDO]krSLK`_8iUILO�Q[bjkrS8GJXsGJTPKDbjI+O]ItVYXDO>MPO[KEucGJXYTaGJVYTPbjILKeVDO]krSCbjXDO]MWMPO[Ke\UO[KpZ]MPZ]k}O]I^VDKHbjXYdUTWVsGJi4~wO]V
G|~	TaGJi4~}klGJXYVYTPO]ILKnO]V�MPO[K�Q]¨	Q]MPO[KNbjdLKDO]XYugZ[KN\LGJILK�MaGvKYVYXsGJVYTWfcXsGJSURUTPOHO[KYV�O���O[Q]VYiLZ[OpS:bjiUX�O�~UQ]MWiUXDOpQ[O]XYVsGJTWILO[KnZ[QDRLO]MWMPO[K
\UO
VDO]krSLK`x��AO[K<k}Z[Q`GJIUTPKYk}O[K�bjXYdUTWVsGJi4~�\UO@§°bjXYklGJVYTPbjI«\UO[Kv\UZ]S:�jVDK<Z]VsGJItVvS:O]i«Q[bjItVYXsGJTWI^VDK`_ GJiLQ]iUI«k}Z[Q`GJIUTPKDk}O
KYSCZ[Q]T��8m^iLO@IA��O[KYV<GJMPbjXDK6SUXDZ[KDiUSUSCbcKDZcx:FHO�§°Gj·[bjI�GJI8GJMPbjfciLO}�lQ[O]XYVsGJTWILO[K<Z]VYiL\UO[KHS8GJMPZ[b	Q]MWTWklGJVYTPm^iLO[KHVDO]XYXDO[KYVYXDO[K<O]V
O]I¢M���GJdLKDO]ILQ[Oe\UOEk}Z[Q`GJIUTPKDk}O6VDO]krS:bjXDO]MCSUXDZ[Q]TPK`_gMaG>KYVYXsGJVYTWfcXsGJSURUTPOeO[KYV�Z]VYiL\4TPZ[OH\LGJILK�MPOp\UbjklGJTWILOH\UO[K�§�XDZ[m^iLO]ILQ[O[K
KYS8GJVYTaGJMPO[K`x8� O<VsGJi4~�k}b`¨gO]Iw\UO�\UZ]SCbcKYTWVYTPbjI�mtiUT SCO]XYk}O]Vp\UO�Q[bjItugO]XYVYTWXHQ[O[Kq§�XDZ[mtiLO]ILQ[O[K6KYS8GJVYTaGJMPO[KpO]I�§�XDZ[m^iLO]ILQ[O[K
VDO]krSCbjXDO]MWMPO[KebjXYdUTWVsGJMPO[K6O[KDVpGJMPbjXDKpQDRLO]XDQsRLZcxz��G
SUXDZ[KDO]ILQ[O�\UO�\UO]i4~ªSUTPQ[K6\���GJkrSUMWTWVYiL\UO�\LGJILKpMPO[Kq§�XDZ[mtiLO]ILQ[O[K6KYS8G|{
VYTaGJMPO[K�O]V�bjXYdUTWVsGJMPO[Kp��bjdUMWTPm^iUTWVDZ
�eO�~4Q[O]I^VYXYTPQ]TWVDZ6O]V1SUXDZ[Q[O[KDKYTPbjI}Q]MWTWklGJVYTPm^iLO�¥1Q[bjI^VYXsGJTWItV�Q[O]VYVDOqQ[bjI^ugO]XDKYTPbjIA_gKYT4MPOnVsGJi4~
\UO6\UZ]S:bcKYTWVYTPbjI�O[KYV�KDiUSUSCbcKDZ6XDO]MaGJVYTWugO]k}O]ItVEQ[bjILKDVsGJItV`x '6bjiLKnbjdUVDO]ILbjILKNiUI�VsGJi4~lk}b`¨gO]I�\���O]Itu	TWXDbjIF$4x&$,¬>Q]k+*jGJIA_
\LGJILKqMaG>ftGJkrk}OvKYiUS:Z]XYTPO]iUXDO<\UO[KnujGJMPO]iUXDKqO[KYVYTWk}Z[O[K�_4SCbjiUXqMaG@KDO[Q]VYTPbjI�MaG@SUMWiLKnu	TPKYTWdUMPOHO]IUfcMPbjd8GJItV6MPO[KqQ]¨	Q]MPO[KE' � _
'�#
O]V '/!4_UQ[bjI4§°Z]XsGJItVpiUIF%JfgO�\UOH§�bjXYklGJVYTPbjIw\UO<M���bjXD\4XDOv\UOQ¬�$�$,$�$�$}GJILK�x

F<GJILK�Q[OqQ[bjItVDO�~4VDOc_gM�� TWILKsbjMaGJVYTPbjIlS:bjMaGJTWXDOpGJilKDbjMPKYVYTPQ[Oq\���Z]VDZp\UbjItV�MPOqKDSCO[Q]VYXDOEQ[bjI^VYTPO]ItVNMPO[K.k}¡]k}O[K.§�XDZ[m^iLO]ILQ[O[K
G[ugO[Q�\UO[K@GJkrSUMWTWVYiL\UO[K@XDO]MaGJVYTWugO[K
KYTWkrTWMaGJTWXDO[K@O[KYV>QsRLbjTPKYTPO¢Q[bjkrk}Ol§°bjILQ]VYTPbjI�\UOr§°bjXD·`GJfgOc_�S8GJX@GJI8GJMPbjfcTPOªG[ugO[Q¢MPO[K
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S8GJMPZ[b	Q]MWTWklGJVDK¢VDO]XYXDO[KYVYXDO[K�� dUTPO]I³mtiA� iUILO�GJiUVYXDO�§°bjILQ]VYTPbjI£O�*UV¢SUi­¡]VYXDOoQsRLbjTPKYTPO�¥lO]V}k}bjItVYXDO+GJMPbjXDKliUILOodCbjIUILO
Q[bjXYXDZ]MaGJVYTPbjI�G`ugO[QoMPOwKYTWfcI8GJMe\UOoMWiUkrTWILbcKYTWVDZ+KYiUXlMPO[K�Q]¨4Q]MPO[K+' � _ '/#«O]V '�!�\4i£\UZ]dUiUVª\UOoM���O]IUXDO]fcTPKDVYXDO]k}O]ItV`x
'ebjiLKnSUXDbjS:bcKDbjILKEm^iLOHM���GJMWVDO]XYI8GJILQ[Ov\UO[Kn§�XsGJIUfgO[KEKDbjk�dUXDO[KpO]VqdUXYTWMWMaGJItVDO[K6GJMPbjXDKEXDO]MWTPZ[O�GJi4~�Q]¨4Q]MPO[KE\UOHSUXDZ[Q[O[KDKYTPbjI
Q]MWTWklGJVYTPm^iLO<S:bjiUXYXsGJTWVp¡]VYXDOvO�~4SUMWTPmtiLZ[OvS8GJXEMPO<\UO]i4~	TP�]k}Ovk}Z[Q`GJIUTPKYk}O�\UZ[Q]XYTWVp\LGJILKEMaGrKDO[Q]VYTPbjI�SUXDZ[Q[Z[\UO]I^VDOcx
+�� ��	 � � � �E��� �.���#�°_jILbjiLK.Q[bjILKYVsGJVDbjILK.m^iLOnKYT4iUI
VDO]MUVsGJi4~@\UOn\UZ]SCbcKDTWVYTPbjIrXDO]MaGJVYTWugO]k}O]ItV�TWkrS:bjXYVsGJItV�Z]VsGJTWV.S8GJX

O�~UO]krSUMPO}O�~4VYXsGJSCbjMPZlSCbjiUX�VDbjiUVDOrMaG�Q`GJMPbjVYVDOc_�Q[O]MaGªTWkrSUMWTPmtiLO]XsGJTWV>iUI %JfgO}XDO]MaGJVYTWugO]k}O]I^Vp¬YO]iUILOrS:bjiUXvMaG�Q`GJMPbjVYVDO
S:bjMaGJTWXDO 'ebjXD\ ��\UOªM���bjXD\4XDO�\UO3¬��+Gg¥�x6'6bjiLKrKDiUfcfgZ]XDbjILK}mtiLO�MPOªS8GjKDK¤GJfgO�Q[bjI^VYTWIti³\UO¢M���bjdUMWTPm^iUTWVDZ�klGJXYVYTPO]IUILO
GJiUVDbjiUX¢\UO�ujGJMPO]iUXDKlZ]MPO]ugZ[O[KlO]ItVYXDO2¬+O]V � $+�+G4_�G�SUi­KYTWfcIUT��8Q`GJVYTWugO]k}O]I^VªGJMWVDZ]XDO]X}MaG«KYVsGJdUTWMWTWVDZ�\UO�MaG+Q`GJMPbjVYVDO
O]VHQ[bjIL\4iUTWXDO}�¢KsGl\4TPKDS8GJXYTWVYTPbjI«Q[bjkrSUMP�]VDOrO]V6S:bjiUXYXsGJTWV�GJTWILKYT1KYiUSUSCbjXYVDO]XHM�� TP\UZ[O
\�� iUILO>§�bjXYklGJVYTPbjI�XDZ[Q[O]I^VDOr\UO�MaG
Q`GJMPbjVYVDOvILbjXD\�x
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� GlQ[bjI4§�XDbjItVsGJVYTPbjI«O]I^VYXDO@MaGlKYVYXsGJVYTWfcXsGJSURUTPO
\UO[KH\UZ]S:�jVDK6S:bjMaGJTWXDO[KHO]V6MPO[K6ucGJXYTaGJVYTPbjILK<\UO[K6Z]MPZ]k}O]I^VDKvbjXYdUTWVsGJi4~

klGJXYVYTPO]ILKnILbjiLKEG@Q[bjIL\4iUTWVE�@Z]k}O]VYVYVYXDOHM�� Rt¨	SCbjVYRL�[KsO<mtiLO6MaG@Q`GJMPbjVYVDOHSCbjMaGJTWXDO/'ebjXD\ªGJiUXsGJTWVnSUi�KDOp§�bjXYk}O]XnSUXYTWILQ]T�{
S8GJMPO]k}O]I^V�GJSUXD�[K1MaGEVYXsGJILKDTWVYTPbjI}O]ItVYXDOniUI@XDZ]fcTWk}Oq\UO�R8GJiUVDOqbjdUMWTPm^iUTWVDZNk}b`¨gO]IUILOv� D *0/ ® ¥AugO]XDK1iUI@XDZ]fcTWk}Oq\UO�SUMWiLK
d8GjKsKDO�bjdUMWTPm^iUTWVDZ@k}b`¨gO]IUILO�� D °0/,®`¥�xC� bjiUVDO�§°bjTPK`_:\UO�ILbjk>dUXDO]iLKDO[K<TWILQ[O]XYVYTWVYiL\UO[K}� %JfgO@XDZ[O]M1\4i�\UZ]dUiUV<\UO>MaGlKDO[Q�{
VYTPbjI¢Z]VYiL\4TPZ[Oc_tQ`GJXsGjQ]VD�]XDOEMPb	Q`GJMLbji}fcMPbjd8GJMC\UOqMaGH\UZ]SCbcKDTWVYTPbjIA_gucGJXYTaGJVYTPbjILK�TWkrS:bjXYVsGJItVDO[KN\4i}VsGJi4~
\���GjQ[Q]iUk>iUMaGJVYTPbjIA_
k}Z[Q`GJIUTPKDk}O[Kp\UOe§°bjXYklGJVYTPbjIz¥EGJSUS8GJXsGJTPKDKDO]I^V6\LGJILKEQ[O]VYVDO>GJI8GJMW¨	KDOcx

��bjiUX1VDO[KYVDO]X1\UO.§�Gj·[bjI>TWIL\UZ]S:O]IL\LGJItVDOqQ[O]VYVDO�Rt¨	S:bjVYRL�[KDOc_�ILbjiLK.G`ugbjILK�Z]VYiL\4TPZNM���Z]ugbjMWiUVYTPbjIr\UO�MaGEKYVsGJdUTWMWTWVDZN\UO�MaG
Q`GJMPbjVYVDO '6bjXD\}fcX1%jQ[Op�<\UO[K���b	\U�]MPO[K�\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOEklGJXYVYTPO]ILK�SCbjiUX�\UO[K�bjdUMWTPm^iUTWVDZ[K�KYiUS:Z]XYTPO]iUXDO[K��HMaG
ucGJMPO]iUX6GjQ]VYiLO]MWMPOcx © bjkrk}O�S:bjiUXEMaGr��O]XYXDOc_LMPO[KEMaGJXYfgO[KpujGJXYTaGJVYTPbjILKe\UO<M���bjdUMWTPm^iUTWVDZvklGJXYVYTPO]IUILO@bjItV6SUXDbjd8GJdUMPO]k}O]ItV
k}b	\4iUMPZ+MPO[K L`bjILO[K�\UO+KYVsGJdUTWMWTWVDZ«\UO�M���O`GJi�O]I�KYiUX±§�GjQ[O+O]V�O]I�KYiUdLKYiUX±§�GjQ[Oc_Nk}b^\4T��zGJI^VwGJTWILKYTvKsG�\4TPKYVYXYTWdUiUVYTPbjI
fgZ[bjfcXsGJSURUTPm^iLO¢���^GJ�gbcKY�^¨ªO]V © GJXYX`_ � � M ¬�2G�tGJ�gbcKY�	¨ �������%�P_ � �c�,¬�28�wO]MWMPbjIoO]V=�^GJ�gbcKY�^¨g_ � �c�,¬g¥�x

� GlQ`GJMPbjVYVDO>S:bjMaGJTWXDO 'ebjXD\�IA��O[KYVHm^iA� iUIw\UO[Kek�iUMWVYTWSUMPO[KeXDZ[KDO]XYugbjTWXDKHm^iUT S8GJXYVYTPQ]TWS:O]ItVvGJi�Q]¨4Q]MPO�K¤GJTPKDbjIUIUTPO]Xe\UO
M���O`GJiwklGJXYVYTPO]IAxz� O[K6\4T���Z]XDO]ItVDO[KebjdLKDO]XYucGJVYTPbjILK6O]V6k}b^\UZ]MWTPKsGJVYTPbjILK6XDZ`GJMWTPKDZ[O[Ke\UO]SUiUTPKpMPO[K6SUXDO]krTP�]XDO[Ke\UbjIUILZ[O[K6\UO[K
KsbjIL\UO[K.�6TW�	TWIUfvbjItV�krTPK�O]IlG[ucGJItV�M���O�~	VYXD¡]k}O6GjQ]VYTWu^TWVDZE\4i¢Q]¨	Q]MPOnR^¨	\4XDbjMPbjfcTPm^iLOpKsGJTPKsbjIUIUTPO]X�klGJXYVYTPO]IA_gTWkrSUMWTPm^i8GJItV
\UO�ucGjKYVDO[K�Z[QsR8GJIUfgO[K.\���O`GJirO]ItVYXDOn\4T��:Z]XDO]I^VDK1XDZ[KDO]XYugbjTWXDK`xJ��bjiUX.\���GJiUVYXDO[K.Q[bjIL\4TWVYTPbjILK.bjXYdUTWVsGJMPO[K`_JILbjiLK1Q[bjILKYTP\UZ]XDbjILK
m^iLOqMaG<Q[bjkrSUXDZ]RLO]ILKDTPbjI�\UOpM���Z]ugbjMWiUVYTPbjI�\UOqMaG�Q`GJMPbjVYVDOES:bjMaGJTWXDOES8GjKDKsOqS8GJX�MaGvQ[bjIUI8GJTPKsKsGJILQ[Op\UO[K�SUXDb^Q[O[KDKDiLK�O]V�\UO[K
k}Z[Q`GJIUTPKDk}O[KnklG|¬±O]iUXDKqm^iUTzXDO]MWTPO]I^VqMaG@Q`GJMPbjVYVDOHILbjXD\ªGJi�XDO[KYVDOH\4i�Q]¨	Q]MPOefcMPbjd8GJM:Rt¨4\4XDbjMPbjfcTPm^iLOcx ��TPO]I�m^iLOH\UOpVYXD�[K
ILbjk>dUXDO]i4~�SUXDb	Q[O[KDKYiLKHKDbjTPO]I^V<O]ILQ[bjXDO>TWILQ[bjIUI^iLK`_:M�� iUVYTWMWTPKsGJVYTPbjI�XDZ[Q[O]I^VDOr\UO�k}b	\U�]MPO[K<\UO
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TWItVDO]XsGjQ]VYTPbjILK�G`ugO[QNMPO[K1GJiUVYXDO[K.Z]MPZ]k}O]I^VDK.ugbjMaGJVYTWMPK`xj�1GJX1O�~UO]krSUMPOc_JM���Z]ugbjMWiUVYTPbjI}\4i
fcTWu^XDOnKsGJTPKDbjIUIUTPO]X.\UO�fcMaGjQ[On\���O`GJi
O[KYVpQ[bjiUSUMPZ[O�G`ugO[Q<MPO<fcTWu	XDO<Q[bjItVDO]krS:bjXsGJTWI�\UO © 	 K O]VEMPO]iUX6KDZ]S8GJXsGJVYTPbjIobjdLKDO]XYucGJVYTPbjIUILO]MWMPOvXDO[KYVDOvVYXD�[KE\UZ]MWTPQ`GJVDOcx� GeSUXDO]krTP�]XDOEbjdLKDO]XYucGJVYTPbjI}klGJXDm^i8GJItV.MPO[K�\UZ]dUiUVDK�\UO�M���Z]VYiL\UOEVYRLZ[bjXYTPmtiLOq\4i}Q]¨4Q]MPOq\UONM���O`GJi}KDbjItV.MPO[K.k}O[KDiUXDO[K
\UO<M���GJdCbjIL\LGJILQ[O
L`bjI8GJMPOv\UOHujGJS:O]iUXE\���O`GJi�S8GJXqM�� TWILKYVYXYiUk}O]I^V6� � � F(O]k�d8GJXDm^iLZvKYiUXqMaG
KDbjIL\UOH�eTW�^TWIUfLx µ X1%jQ[O
�<KsGeXDZ[KDbjMWiUVYTPbjI}fgZ[bjfcXsGJSURUTPm^iLOpO]V�KsbjIlKYiUTWu	T4KDiUX�\UO]i4~rGJIUILZ[O[K�klGJXYVYTPO]IUILO[K`_gQ[O[K�k}O[KYiUXDO[K�bjItV�\UbjIUILZqiUILOqu	TPKYTPbjI
SUXDZ[Q]TPKDOvO]Vq�zGJdUMPOv\UO�Q[O<Q]¨	Q]MPOc_UklGJMWfcXDZ�MPOHdUTaGJTPKETWI^VYXDb^\4iUTWVp\LGJILKpMPO[KE\UbjIUILZ[O[KES8GJXpMaGr\4T��CiLKDTPbjI�KYiUSUSUMPZ]k}O]ItVsGJTWXDO
\4iLO��@MaG
S:bjiLKDKYTP�]XDO<O]IoKYiLKDSCO]ILKYTPbjIo�@MaG@MPbjIUfciLO]iUXe\���bjIL\UOv\UO<M�� TWILKYVYXYiUk}O]I^V@� � x C���k¢¥H���^GJ�gbcKY�^¨�GJIL\ �zGJXYk}O]X`_
� � M #g¥�x8�AO[Kpk}O[KYiUXDO[KpKYTWkrTWMaGJTWXDO[K6\4ioKYS:O[Q]VYXDbjk}�]VYXDO��q¸�y��
dCbjXD\o\UO<MaGrKDbjIL\UOv� µ y�bjI^V6Q[bjI4�LXYk}ZviUILOvfcXsGJIL\UO
S8GJXYVYTPO}\UO[Kv\UbjIUILZ[O[Kv\UOr� � � F
_:KsGJILKv¡]VYXDO
S:O]XYVYiUXYdCZ[O[K<S8GJX<MaG�S:bjiLKDKYTP�]XDOr\LGJILKvMaG�d8GJIL\UOrKYSCO[Q]VYXsGJMPO
iUVYTWMWTPKsZ[O
� # M { C # ��k¢¥�x © bjIj¬YbjTWItVDO]k}O]I^V`_UiUI�KYiUTWu^T:KYS8GJVYTaGJM:\UOeMaGvfcMaGjQ[OH\���O`GJi�GJVYk}bjSLKYRLZ]XYTPm^iLOvGvSUiª¡]VYXDOeXDZ`GJMWTPKDZeSCO]IL\LGJI^V
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O]IoMPOvQ[bjI4�LI8GJI^VeSUXDbjfcXDO[KsKYTWugO]k}O]ItVeugO]XDKEMPO�SC�jMPOcxL��G}KYiUdUMWTWklGJVYTPbjI�VDO]krSCbjXsGJTWXDO>\4iofcTWu	XDO�O]VpKsbjIwGjQ[Q]iUk�iUMaGJVYTPbjI
\LGJILKEMPO[KqR8GJiUVDO[KpMaGJVYTWVYiL\UO[KES:O]XYk}O]VYVDO]ItVeGJTWILKDT \���O�~	SUMWTPm^iLO]XEM���GJiUfck}O]I^VsGJVYTPbjI�\UO<M���GJd:bjIL\LGJILQ[Ov\UO<ucGJS:O]iUXE\���O`GJi
\LGJILK¢Q[O[K L`bjILO[K`x © ��O[KYVlMPO�k}¡]k}O�k}Z[Q`GJIUTPKDk}Oom^iUTpS:O]XYk}O]Vl\���O�~	SUMWTPm^iLO]XlMPOoSUTPQo\UO�ucGJS:O]iUXlO]IUXDO]fcTPKYVYXDZ�\LGJILK
M�� RLZ]krTPKYSURL�]XDO@y^iL\�SUXD�[Kp\4ioKDbjMPKYVYTPQ[Ocx

�AO[K�k}O[KYiUXDO[KobjdLKDO]XYujGJVYTPbjIUILO]MWMPO[K�� VDO]krSCZ]XsGJVYiUXDOc_6GJMWdCZ[\Ubt¥ªKsO]k�dUMPO]ItVwQ[bjI4�LXYk}O]XoQ[O+k}Z[Q`GJIUTPKYk}O�S:bjiUX�MaG
Q`GJMPbjVYVDO
'6bjXD\«���qGjKDKqO]VE�1GJTWfgOc_G#�$�$�$g¥�x © O]MWiUT�{´Q]TASUXDO]IL\��LI�mti8GJIL\ªMaG@Q`GJMPbjVYVDOv\UO © 	 K O�~4SUTWXDOvGJi�SC�jMPOvG`ujGJI^VEMPO

# � $



������� ����� �M�
���0�	��
 ���%� � ����� � ����� � �N�	���1� � � ���

��������>�� ªu� �1GX014�B;��.,��)��1�/�©:z �B=+>�� 'D-4;#-<CG �1G~���Q�,�%�1<1����#1�Q� �����,<��h�� ���4=#%��82),�5��B���:z:z !��� ���	� � ��P%R1Z�\ � 
*i���Z�\©amd9l�amtuW9Z�dub
j'T�l�akY[Z�i*b[a�f�dIl�W$b^Y�TXd9\^_,f7Y^bSl�Z�j�v ZzT7W1�9R1Z�\STX��Y[`�}�amT7b[a�f�d�\S\^fXdub������I��Y[`�i�Z*\^\^amfXdQl�Z�jmT�izTXj�fXb^b[Zo\[T7a�\^f�d9d�a 
*Y[Z����	�	
C�9\^W��9j�a�{|T7b[a�f�dIl�Z
j'T�izTXj�fXb^b[Z�_,Z*Y[{|T7d9Z�dub[Z��

KsbjMPKYVYTPQ[O�\���Z]VDZc_cG`¨tGJItV�GJTWILKYT�
´VYXsGJILKYS:bjXYVDZ ��KYiUX�MaGpQ`GJMPbjVYVDONS:O]XYklGJILO]ItVDOE'ebjXD\�iUILO�fcXsGJIL\UONS8GJXYVYTPON\UO�M���O`GJi
SCO]XD\4iLO
S8GJXeQ[O]MWMPO�{´Q]T�M���Z]VDZ�SUXDZ[Q[Z[\UO]ItV`x:¸.I�O��:O]V`_8MPbjXDKDmtiLO�MaG}Q`GJMPbjVYVDO8'6bjXD\w\UO]u^TPO]I^VHGJMPbjXDKeO�~4SCbcKDZ[Oc_8KsGrVDO]krS:Z]XsGJVYiUXDO>\UO
KDiUX±§°GjQ[O�S8GjKDKDO+VYXD�[KªXsGJSUTP\UO]k}O]I^Vw\UO D � ¬�$ "�� VDO]krS:Z]XsGJVYiUXDO«\UO�Q[bjIL\UO]ILKsGJVYTPbjI \4i © 	 K ¥ª��SUMWiLK�\UO #�$�$
"rx	� G@KYiUdUMWTWklGJVYTPbjI�\UOeMaG>Q`GJMPbjVYVDO6S:O]XYklGJILO]ItVDO�\UO]u^TPO]I^VqGJMPbjXDKnTWkrS:bjXYVsGJItVDOHklGJTPKNIA��GJVYVDO]TWI^VqSUXDbjd8GJdUMPO]k}O]ItVpKDbjI
klG|~4TWk�iUk m^iLO�MPbjXDKDm^iLO�MPO�Q[O]I^VYXDON\UO�MaG6Q`GJMPbjVYVDONGpiUILO�VDO]krS:Z]XsGJVYiUXDOnKYiUS:Z]XYTPO]iUXDOn� #�$�$ "£ugO]XDK � � D �IH��A®6���qGjKDK
�6�����%�P_�#�$�$�$g¥�x0�6I>S:bjTWItV.TWkrS:bjXYVsGJItV�O[KYV.mtiLONMaGemti8GJI^VYTWVDZq\UONujGJS:O]iUX1TWIj¬±O[Q]VDZ[Oq\LGJILK1M���GJVYk}bcKYSURL�]XDOES8GJX�MaGeQ`GJMPbjVYVDO
S:O]XYklGJILO]ItVDO�\UZ]SCO]IL\�GJMPbjXDKEO[KsKDO]ItVYTPO]MWMPO]k}O]I^V6\UO<KsG>VDO]krS:Z]XsGJVYiUXDO�\UOHKYiUX±§�GjQ[O<O]VE\UbjILQ<\UOHM�� TWILKDbjMaGJVYTPbjIAxLFeiUXsGJItV
Q[O]VYVDO�S:Z]XYTPb^\UOc_�MaGqucGJSCO]iUX�\���O`GJi@KYiUdUMWTWk}Z[ON\UO]SUiUTPK�MaGEQ`GJMPbjVYVDONSCO]XYklGJILO]I^VDO�O]V1KDO[K�O]Itu	TWXDbjILK�O[KDV klG|¬YbjXYTWVsGJTWXDO]k}O]ItV
\4T��:iLKDZ[O<ugO]XDKpMPO[Kqd8GjKDKDO[KEMaGJVYTWVYiL\UO[Ke�rQ`GJiLKsOv\4i�fcXsGj\4TPO]ItVe\UO<ucGJSCO]iUXETWkrS:bjXYVsGJItVeO]ItVYXDO�MPO[KEXDZ]fcTPbjILKES:bjMaGJTWXDO[KpO]V
MPO[K>VYXDbjSUTPm^iLO[K`x � Q[O]VYVDO�Z]S:b^m^iLOc_AMaGwQ]TWXDQ]iUMaGJVYTPbjI�SCbjMaGJTWXDO�O[KYV`_�O]I�O���O]V`_ VYXD�[K>§�GJTWdUMPOcx�� G�dUXsGJILQDRLOªk}Z]XYTP\4TPO]IUILO
GjKsQ[O]IL\LGJItVDO�\UO�MaGrQ[O]MWMWiUMPOviUIUTPm^iLOv\UO !HGj\4MPO]¨ªSUXD�[Kp\4ioKsbjMPKYVYTPQ[Ov\���Z]VDZvS:O]XYk}O]V6GJMPbjXDKpiUIoVYXsGJILKYS:bjXYVp\UO<klGJVYTP�]XDO
ugO]XDKEM�� RLZ]krTPKYSURL�]XDO>y^iL\�x 	6I�S:O]iUVE\UbjILQv\4TPKDQ[O]XYILO]XEMPO[Kq\UO]i4~ªucGJXYTaGJdUMPO[KETWIL\UZ]S:O]IL\LGJItVDO[Kq§°bjXD·`GJItVpMPOHfcXsGj\4TPO]ItV6O]V
MPOEVYXsGJILKYSCbjXYV�k}Z]XYTP\4TPO]I¢O]I¢Z]VDZ�¯cMaGHVDO]krS:Z]XsGJVYiUXDOp\UOEKYiUX±§�GjQ[OEO]V�MaG<Q[bjILQ[O]ItVYXsGJVYTPbjIª\UOqucGJSCO]iUX�\���O`GJi�\UO[K�XDZ]fcTPbjILK
VYXDbjSUTPQ`GJMPO[K�x�y^T�_�S:bjiUXviUILO}XsGJTPKsbjI�mtiLO]MPQ[bjILm^iLOc_ Q[O]VYVDO¢Q[bjILQ[O]ItVYXsGJVYTPbjI�ujGJXYTPOc_ MaG�m^i8GJItVYTWVDZl\���O`GJi�KDbjiLKYVYXsGJTWVDOlGJi
S:�jMPO<K`��G|¬±iLKYVDO]XsG
O]I�XDZ]S:bjILKDOvGJioQsR8GJIUfgO]k}O]ItVH\UO<fcXsGj\4TPO]ItV`x

� MaG��LI \UOwM���Z]VDZc_nMPOwXDO�§ XDbjTP\4TPKDKsO]k}O]ItV�\UO�M���GJVYk}bcKYSURL�]XDO+S:bjMaGJTWXDOwSUTP�]fgO+KYiUXªSUMaGjQ[O�MaG�ujGJS:O]iUX�SUXDZ[KDO]ItVDO
O]V¢\UZ]SCbcKDO�iUILOª�LILOoQ[bjiLQsRLOo\UO�fcMaGjQ[O�§ XsG
�aQsRLOoKYiUX}MaG«Q`GJMPbjVYVDOcx�����GJiUfck}O]I^VsGJVYTPbjI \UO�M���GJMWdCZ[\Ub�\UO�MaG�Q`GJMPbjVYVDO
S:O]XYklGJILO]ItVDO>bjdLKDO]XYugZ[O��
Q[O]VYVDO<S:Z]XYTPb	\UOvKDO]k�dUMPO>GJiLKDKYTAQ[bjI4�LXYk}O]X6Q[O<KsQ[Z]I8GJXYTPbo���qGjKDK4�������%�P_ #�$�$�$g¥�x

# ���



��������� �"������� � � � �	�U� �U� ��� � � �0��� � � � �U���
� ����� � � � � � ��� ��� ���
��� � ��� �
��� � � �	�

���'���!>�� ����824�G��/�% !:�B;��#-<=�����/�%:z+-)/����E1<1�/:z -:�),�� !#%� � ��� � ��#%��� �����,< ��)9�X:�#%�����e��4�G���:z:z �)5��#%�����QG��/�')/�����I:��/ !:�)5�%�% ������
#1�Q��L���P/R%T�Y[`�i�Z�\^\^a�fXdel�ZSjmT�i�TXj�fXb^b[Z�\[TXa�\^f�d�d9a 
*Y[Zol�`�{|T7Y^Y[ZSZ�d|�9a�}~Z*Y�Z*b�\^ZS_,f�W�Y[\^W9akb>ghW9\[tuW1v �ojmT�U9d�l�WN_�Y[a�dub[Z�{N_9\��6�
Zx_�Y[fui�Z�\^\^W9\
i*f�dub[a�d�WIl�Zo\^W��9j�a�{|T7b[a�f�d�A�Y[Z�i�fXd/l�Z�d9\[T�b[amfXde_,Z*Y[{NZ*bSl�Z�i�fXd�U/d�Z*Y©j�Z�l�`�_,w7b©\[TXa�\^f�d�d9a�Z*Yxl�Z�VXam}uY[Z�l5v Z�TXW]T7We_,w�j�Z��

� GªQ`GJMPbjVYVDO '6bjXD\+O�~4SCbjXYVDO@KDO]iUMPO]k}O]I^V�GJTWILKYT.\4iUXsGJItV<iUILO@S8GJXYVYTPO
\UO>M���Z]VDZ���O]I^u^TWXDbjI � * # \4i�Q]¨	Q]MPO
GJIUItiLO]M ¥
iUILOlQ[O]XYVsGJTWILO�mti8GJI^VYTWVDZ¢\���O`GJi�\LGJILK�MPO}Q]¨4Q]MPO}fcMPbjd8GJM�x�FeiUXsGJItV
\4iUXsGJItV@MPO}XDO[KYVDO}\UOlM���GJIUILZ[O���KsbjTWVvMPO[K=¬ * # ¥�_ MaG
�LfciUXDO # x � k}bjI^VYXDO<mtiLO6MPOefcXsGj\4TPO]ItVE\UO6ujGJS:O]iUXqK`� TWItugO]XDKDOHO]I^VYXDO6MPO[KNXDZ]fcTPbjILKnS:bjMaGJTWXDO[KE'6bjXD\�O]VnMPO[KqGJiUVYXDO[K L`bjILO[K
\4i�fcMPbjd:OªO]V�§�G[ugbjXYTPKsO¢iUI�XDO]VDbjiUXr\UO�M���O`GJi�ugO]XDK
MPO[K>k}b�¨gO]IUILO[K}O]V@R8GJiUVDO[K
MaGJVYTWVYiL\UO[K`x � i�SUXDO]krTPO]XrbjXD\4XDOc_.Q[O
fcXsGj\4TPO]ItV
ILO}\UZ]S:O]IL\�m^iLO}MaG�m^i8GJItVYTWVDZ¢\���O`GJi�SUXDZ[KsO]ItVDOl\LGJILK>M���GJVYk}bcKYSURL�]XDO¢VYXDbjSUTPQ`GJMPO¢O]V@\LGJILKvM�� RLZ]krTPKYSURL�]XDO
y^iL\�x © OvXDO]VDbjiUXeS:O]iUVpK`��bjS:Z]XDO]XpS8GJXpSUMWiLKDTPO]iUXDKpk}Z[Q`GJIUTPKYk}O[K�x8FeiUXsGJItVeM���GJiUVDbjkrILO>\UO�M�� RLZ]krTWSLKYRL�]XDO8'6bjXD\���KDbjTWV
GJiUVDbjiUX¢\4i®KDbjMPKYVYTPQ[O�\���Z]VDZo\UO�M�� RLZ]krTPKYSURL�]XDOwy^iL\8¥�_.iUILO�S8GJXYVYTPO�\UO�M���O`GJi®O[KYV}VYXsGJILKDSCbjXYVDZ[O�S8GJXrMaG«Q[O]MWMWiUMPO�\UO
!eGj\4MPO]¨�\UOHM�� RLZ]krTPKYSURL�]XDO
y^iL\�ugO]XDKqMPO[KqVYXDbjSUTPm^iLO[Kp\UO<M�� RLZ]krTPKDSURL�]XDO
'6bjXD\�x

�AbjXDKe\UOvMaG
§°bjXYklGJVYTPbjIw\UO[KeQ`GJSUiLQDRLO[KeS:bjMaGJTWXDO[K6K¤GJTPKDbjIUIUTP�]XDO[K`_LTWM�KDOvSUXDb	\4iUTWVpiUILO@Gj\4ugO[Q]VYTPbjI�\UO[KpIti8GJfgO[KH\UO
fcMaGjQ[O@\UO@d8GjKDKsO[KeGJMWVYTWVYiL\UO[KN¬±iLKDm^iA��GJiwS:�jMPO 'ebjXD\�mtiUT1K`��GjQ[Q[bjkrS8GJfcILOr\UO@SUXDZ[Q]TWSUTWVsGJVYTPbjILKHVDbjiUVvGJiwMPbjIUf�\UO>MPO]iUX
VYXsG|¬±O]V`x �6i8GJMWTWVsGJVYTWugO]k}O]ItV`_.M���O`GJi�XsGJk}O]ILZ[O�\LGJILK>MPO[K>XDZ]fcTPbjILK@SCbjMaGJTWXDO[K>S8GJX
Q[OldUTaGJTPK
GJSUS8GJXsG
�PVr¡]VYXDO¢\4i�k}¡]k}O
bjXD\4XDOv\UO<fcXsGJIL\UO]iUX6m^iLOHMaG
Q[bjItVYXYTWdUiUVYTPbjI+\4io���<yCx

¶´MUGJSUS8GJXsG
�PV�m^iLO�MPONdUTWMaGJI}GJIUItiLO]MUO]IrO`GJi@\UO[K1XDZ]fcTPbjILK�S:bjMaGJTWXDO[K6'6bjXD\>XDZ[KYiUMWVDOn\�� iUI
dUTWMaGJIrQ[bjkrSUMPO�~4Oc_JXDO]IL\LGJItV
\4T �lQ]TWMPO>�
SUXYTPbjXYT�MaG
SCbcKsKYTWdUTWMWTWVDZv\UO<SUXDZ]u	TPKYTPbjILKpm^i8GJMWTWVsGJVYTWugO[Ke\LGJILKp\���GJiUVYXDO[KpQ[bjIL\4TWVYTPbjILKebjXYdUTWVsGJMPO[K`x �ETPQDR8GJXD\UKsbjI
O]V �£TWMPKDbjI�� #�$�$�#g¥>ILbjVDO]I^Vr�LI8GJMPO]k}O]ItV`_�m^iA��GJi SUXDO]krTPO]X}bjXD\4XDOc_.MPO[KrKDO]iUMPK
SUXDb	Q[O[KDKYiLK
Q[bjI^VYXD�jMaGJItVlM���GJkrSUMWTWVYiL\UO
\UO[K�Z[QsR8GJIUfgO[K�O]V¢MPOwdUTWMaGJI O]I³O`GJi KDbjI^V�MPO[K�fcXsGj\4TPO]I^VDK�\UOoucGJSCO]iUXªO]ItVYXDO�MPO[K4L`bjILO[K�SCbjMaGJTWXDO[KªO]V�MPO[K�GJiUVYXDO[K
L`bjILO[K`x © bjkrk}O�\UZ[Q]XYTWV@SUXDZ[Q[Z[\UO]krk}O]ItV`_1MPO}fcXsGj\4TPO]I^Vr\UOlucGJSCO]iUX@O]I�Z]VDZ¢ILOl\UZ]S:O]IL\�SUXYTWILQ]TWS8GJMPO]k}O]I^V}mtiLO¢\UO
MaG�VDO]krSCZ]XsGJVYiUXDO}\UOrKDiUX±§°GjQ[Or\UO
MaG�Q`GJMPbjVYVDOcxAFeiUXsGJItV�MPO[K�GJiUVYXDO[K<S:Z]XYTPb^\UO[K<\UO
M���GJIUILZ[Oc_�MPO
fcXsGj\4TPO]I^VvTWItugO]XDKsOrILO
\UZ]SCO]IL\�m^iLOH\UOHMaG>m^i8GJItVYTWVDZ�\UO6ucGJS:O]iUXn\LGJILKEMPO[KnVYXDbjSUTPmtiLO[KnILbjXD\�O]VE\LGJILKnM�� RLZ]krTPKYSURL�]XDO@y^iL\�x © O]VYVDO<\UO]XYIUTP�]XDO
mti8GJI^VYTWVDZ>\UZ]S:O]IL\o\UO<M�� RUTPKDVDbjTWXDOvS8GjKDKDZ[O�\4iwQ]¨4Q]MPOv\UOvM���O`GJi���mti8GJI^VYTWVDZvTWIUTWVYTaGJMPO@\UO<ujGJS:O]iUXp\LGJILKeQ[O[KEXDZ]fcTPbjILKebji
O�~	VYXsGJTWVDO<SUXDZ[Q[Z[\UO]krk}O]I^Ve\UOvMaG
Q`GJMPbjVYVDO�¥�x

�
.�� 243 
 ��� � >E785zB 3 3 ;@= 2 
��

F<GJILKeQ[O>Q[bjItVDO�~4VDOc_CM�� iUVYTWMWTPKsGJVYTPbjI�\�� iUI+��b^\U�]MPO>\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPO>SCO]XYk}O]V`_C\UO<§�Gj·[bjI�iUIUTPmtiLOc_8iUILO
Z]VYiL\UOvGJSUSUXDbJ§�bjIL\4TPO<\UO[KnSUXDb	Q[O[KDKYiLKqO]Vq\UO[Knk}Z[Q`GJIUTPKYk}O[KqS:bjiUucGJItVEG|�:O[Q]VDO]XqM���Z]ugbjMWiUVYTPbjIw\4iªQ]¨4Q]MPOH\UOeM���O`GJi�\LGJILK
\���GJiUVYXDO[KpQ[bjIL\4TWVYTPbjILKebjXYdUTWVsGJMPO[K`x
��8���8:9 	 AN?�SUB H�QMGEH:IKJ � PNJMPCBEF%$:A

�AOª�wb	\U�]MPO�\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPO�\4i�� GJd:bjXsGJVDbjTWXDO�\UO¢��Z]VDZ[bjXDbjMPbjfcTPO�Fe¨^I8GJkrTPm^iLOªGoZ]VDZª\UZ]ugO]MPbjSUS:Z
\4iUXsGJItVeMaGrVYRL�[KDO>\UO)�UXDZ[\UZ]XYTPQ !6bjiUXD\4TWI�� !6bjiUXD\4TWIA_ � �c��#cG4_ !ebjiUXD\4TWI ���������a_ � �c��#JdA_ � �c��!4_ � �c�,¬g¥EO]I�Gj\LGJSUVsGJItV

# � #



������� � ���.��� �
��� � � �	� � � � � �

MaGlugO]XDKYTPbjI�TWIUTWVYTaGJMPO]k}O]ItVvQ[bjIL·]iLO@O]V6MaGJXYfgO]k}O]I^V<iUVYTWMWTPKDZ[O>SCbjiUX6M���Z]VYiL\UO@\UO[KHQ]MWTWklGJVDKeVDO]XYXDO[KYVYXDO[K<GJi4~oQ[bjIL\4TWVYTPbjILK
KDSCZ[Q]T��8m^iLO[K<klGJXYVYTPO]IUILO[K`x�����Z]ugbjMWiUVYTPbjI�\4i�k}b	\U�]MPOlG�Z]VDZ
XDZ[Q[O]krk}O]I^V
GjKDKDiUXDZ[O
S8GJX)�UXsGJIL·[bjTPK)�8bjXYfgO]V����LbjXYfgO]V`_
� �c� M d 2 �LbjXYfgO]V��6�4���%�P_ � �c� M _ � �c�c�g¥�x 'ebjiLKrILO�\UZ[Q]XYTWugbjILK¢TPQ]Tpm^iLO�MPO[KrSUXDbjSUXYTPZ]VDZ[K¢VYXD�[K}fgZ]ILZ]XsGJMPO[K�\4i­� ©qµ
klGJXYVYTPO]I�O]VH\UO[KvTWI4§�bjXYklGJVYTPbjILK<SUMWiLKvSUXDZ[Q]TPKDO[Kv\UO[K<\4T���Z]XDO]ItVDO[K�Q[bjkrS:bcKsGJI^VDO[K<SCbjiUXYXDbjI^V�¡]VYXDO
VYXDbjiUugZ[O[K�\LGJILKHMaG
VYRL�[KsO<\UO
�UXDZ[\UZ]XYTPQ !ebjiUXD\4TWIA_ �LbjXYfgO]V ���1�0��� � #�$�$ � ¥nbjio��bjItVYk}O[KDKDTWI�� #�$�$�#g¥�x

�AO[K<�wb	\U�]MPO[K<\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOrKDbjI^Vv\UO[KHk}b^\U�]MPO[KHfcMPbjd8GJi4~+mtiUT.Q`GJMPQ]iUMPO]ItV>KYiUXHVDbjiUVDO>MaG¢SUMaGJIL�]VDO
M���Z]ugbjMWiUVYTPbjI�\UOHQ[O]XYVsGJTWILO[KNujGJXYTaGJdUMPO[KqQ`GJXsGjQ]VDZ]XYTPKDVYTPmtiLO[Kq\UO6M���GJVYk}bcKYSURL�]XDOHO]Vq\UOpMaG>KYiUX±§�GjQ[O@� VDO]krS:Z]XsGJVYiUXDOc_4ugO]ItVDK`_
SUXDO[KsKYTPbjIA_WxWxWx¦¥q�
S8GJXYVYTWXp\�� iUIwZ]VsGJVETWIUTWVYTaGJM�\UbjIUILZvO]V6\UO[KEMPbjTPKqSUR^¨	KYTPm^iLO[Kq§°bjIL\LGJk}O]ItVsGJMPO[K
��Z[m^i8GJVYTPbjILKp\UO<MaG
VYRLO]X±{
k}b	\4¨	I8GJkrTPmtiLOc_A\UO
MaG�\4¨^I8GJkrTPm^iLO}\UO[KHhLiUTP\UO[K`_ \4i�VYXsGJILK±§�O]XYV�XsGj\4TaGJVYT�§±_�xWxWx¦¥�x�� O[K�Z[m^i8GJVYTPbjILK<SUXYTWkrTWVYTWugO[K>\UO
MaG
\4¨	I8GJkrTPm^iLO¢GJVYk}bcKYSURLZ]XYTPm^iLOlKDbjI^V�XDZ[KDbjMWiLO[K@O]I�\4T���Z]XDO]ILQ[O[Kv�LIUTPO[K@KYiUXviUILOlfcXYTWMWMPO}MPbjIUfcTWVYiL\UO�{�MaGJVYTWVYiL\UOc_1O]I�GJS4{
SUMWTPm^i8GJItV@M���GJSUSUXDb[~4TWklGJVYTPbjI Rt¨4\4XDbcKYVsGJVYTPm^iLOcx1�AOlk}b	\U�]MPOl§�bjILQ]VYTPbjIUILOªG[ugO[Q¢iUILOlXDZ[KsbjMWiUVYTPbjI�KDS8GJVYTaGJMPO¢KYVsGJIL\LGJXD\
\UO ��� & �A­>& *,°�� # C+SCbjTWI^VDKrO]I�MPbjIUfcTWVYiL\UOc_:C M O]I�MaGJVYTWVYiL\UO�O]V !�#�O]I�ugO]XYVYTPQ`GJMPO�¥>klGJTPK}�oQ`GJiLKsO�\UO[K@VDO]krSLK
\�� TWI^VDZ]fcXsGJVYTPbjI���KYiUS:Z]XYTPO]iUXDKp�(!�$rGJIUILZ[O[KpklGJXYVYTPO]IUILO[K¤¥nO]VE\UOHMaG@k}Z]k}bjTWXDO<ILZ[Q[O[KDK¤GJTWXDOHSCbjiUXEKYVDb	QD�gO]XpM���O]ILKDO]k�dUMPO
\UO[K�\UbjIUILZ[O[K�SUR^¨	KYTPm^iLO[Kv\UO}KsbjXYVYTPOc_�ILbjiLK>G`ugbjILK�iUVYTWMWTPKDZ}iUILOrXDZ[KDbjMWiUVYTPbjI«TWI4§°Z]XYTPO]iUXDOw� �A­�& *,°�&�°0/g¥�x © bjkrk}O
TWM.O[KYVedUXYTP�]ugO]k}O]ItV>\UZ[Q]XYTWV<SUMWiLKHMPbjTWIA_CQ[O]VYVDO
Q[bjI^VYXsGJTWItVDO¢GliUILO
TWILQ]TP\UO]ILQ[O
TWkrS:bjXYVsGJItVDOrKYiUXHiUI�Q[O]XYVsGJTWI�ILbjk�dUXDO
\UO�SUXDb^Q[O[KsKYiLKESUR^¨	KYTPm^iLO[KeO]V6KYiUX6MaGrmti8GJMWTWVDZ@\UO�Q[O]XYVsGJTWILK6XDZ[KYiUMWVsGJVDK`x © O]VYVDOvXDZ[KsbjMWiUVYTPbjI�\UbjIUILO
�rM���Z[m^i8GJVDO]iUX6\UO[K
klGJTWMWMPO[Kl\���O]Itu	TWXDbjI CA¬�$+�	k & !�$�$��^k���KDbjTWV �1¯+/,®ªO]I MPbjIUfcTWVYiL\UOwO]V./%¯ �,°0/,®�O]I MaGJVYTWVYiL\UO�¥
O]VriUILO�GJMWVYTWVYiL\UO�\UO
SUMaG|§°bjIL\�\UOHk}b	\U�]MPOvKYiUS:Z]XYTPO]iUXDO�� � #�$
�	k�x

�AOnk}b^\U�]MPOnO[KYV.O]IrSUXsGJVYTPm^iLOqKYVYXYiLQ]VYiUXDZqO]Ir\UO]i4~@S8GJXYVYTPO[K�x0�pILONS8GJXYVYTPO �����N��� � � �C�1mtiUTUQ[bjILKYTPKDVDONO]IrMaGe\4TPKDQ]XDZ�{
VYTPK¤GJVYTPbjIoKYS8GJVYTaGJMPOvO]VEVDO]krS:bjXDO]MWMPOv\UO[K6Z[mti8GJVYTPbjILKpRt¨4\4XDb^\4¨	I8GJkrTPmtiLO[KpXDZ]fcTPKDKsGJI^VEM���Z[Q[bjiUMPO]k}O]ItVH\UO<M���GJVYk}bcKYSURL�]XDO
GJiUVDbjiUXv\�� iUILO}SUMaGJIL�]VDO}O]I�XDbjVsGJVYTPbjIAx �6ILO
S8GJXYVYTPO������ ��� � �C�<m^iUT1KDTWk�iUMPOrMPO[K<Z[QsR8GJIUfgO[K>\UOr\UO]i4~�V´¨	SCO[K}¯�\�� iUILO
S8GJXYVeMPO[KeZ[QDR8GJIUfgO[KHSURt¨4KYTPm^iLO[KE
´XDZ[O]MPK ��O]ItVYXDO@M���GJVYk}bcKYSURL�]XDO
O]VpMPO>k}bjIL\UO>O�~4VDZ]XYTPO]iUXr� TWItVDO]XsGjQ]VYTPbjI�GJVYk}bcKYSURL�]XDO�{
XsG`¨gbjIUILO]k}O]ItV`_AZ[QsR8GJIUfgO[KHVYRLO]XYkrTPmtiLO[KvG`ugO[Q@MPO@KsbjM�_8SUXDb	Q[O[KDKYiLKe\UO>KDiUdUMWTWklGJVYTPbjI«O]VeQ[bjIL\UO]ILKsGJVYTPbjI«\UO[KeugbjMaGJVYTWMPK`_
O]VDQc_�xWxWx¦¥NO]VE\���GJiUVYXDOvS8GJXYV`_UMPO[KEZ[QDR8GJIUfgO[K6O]ItVYXDO<MPO[KpZ[QDRLO]MWMPO[KpO���O[Q]VYTWugO]k}O]ItV6VYXsGJTWVDZ[O[KqS8GJXEMPO[KqZ[m^i8GJVYTPbjILKp\4TPKDQ]XDZ]VYT�{
KsZ[O[KNO]VqMPO[KqZ[QsRLO]MWMPO[KqTWI4§°Z]XYTPO]iUXDO[K�� SUXYTWILQ]TWS8GJMPO]k}O]ItV6MaG
\4T��CiLKYTPbjIªugO]XYVYTPQ`GJMPO<VYiUXYdUiUMPO]I^VDOv\LGJILKnMaG
Q[bjiLQDRLOHMWTWkrTWVDO<O]V
MaG
Q[bjI^ugO[Q]VYTPbjIz¥�x

�AO[KpQ`GJMPQ]iUMPKe\UOvVYXsGJILK±§°O]XYVpXsGj\4TaGJVYT�§6��QsR8GJi4��GJfgO@O]VpXDO�§�XDbjTP\4TPKDKDO]k}O]I^V6XsGj\4TaGJVYT�§�\LGJILKpM���GJVYk}bcKYSURL�]XDO@O]VeGJioKDbjM ¥
SUXDO]IUILO]I^V}O]I�Q[bjkrSUVDO�MPO[K
Q[bjItVYXYTWdUiUVYTPbjILK}SUXDZ]SCbjIL\UZ]XsGJI^VDO[K}\UOlM���GJdLKsbjXYSUVYTPbjI�\UO¢MaGoSCbjiLKDKDTP�]XDO¢\LGJILK@MPO¢u^TPKYTWdUMPO
O]V
\UO¢MaG�XsGJTPO�\���GJdLKDbjXYSUVYTPbjI®\4i © 	 K ugO]XDK � ¬ ��k�x��AO¢k}b	\U�]MPO�KDVsGJIL\LGJXD\�Q[bjkrSUXDO]IL\ O]I�bjiUVYXDOliUI KDQ[Z]I8GJXYTPb
KDS8GJVYTPbJ{�VDO]krSCbjXDO]MA\UOeS:bjiLKDKYTP�]XDO<GJSUSCO]MPZ 
 � µ y �6m^iUT:SCO]XYk}O]Vq\UOeXDO]SUXDb	\4iUTWXDO<M���O[KDKDO]I^VYTPO]M:\UO[KnSUXDbJ�LMPKEVYRLO]XYkrTPmtiLO[K
TPKsKYiLO[Kq\UO<MaG@krTPKDKYTPbjIw� µ y+���8bjXYfgO]V ���1�����a_ #�$�$ � ¥�x

�AO.XDO]MWTPO�§LO[KYV�d8GjKDZ�KDiUXAMPO[K�k}O[KYiUXDO[K�GJMWVYTWk}Z]VYXYTPmtiLO[K���	e� � � ugbjTWX�QDR8GJSUTWVYXDO�C^¥�x��AO[KASUXDbjSUXYTPZ]VDZ[K�\4i�KDbjMcklGJXYVYTPO]I
SUXDb�u^TPO]IUILO]I^V<\UO[K6bjdLKDO]XYucGJVYTPbjILKH¶ �1�q� \UO��6TW�	TWIUfLxG�NTPO]I+mtiA��GJILQ]TPO]IUILO[K`_zMPO[Ke\UbjIUILZ[O[KeKDiUXpM�� TWILO]XYVYTPO>VYRLO]XYkrTPmtiLO
iUVYTWMWTPKsZ[O[K KDbjI^V�KDO]ILKYTWdUMPO]k}O]I^V MPO[K k}¡]k}O[K�m^iLO.MPO[KAXDO]MPO]ugZ[K�XDZ[Q[O]ItVDK�\4i�KYS:O[Q]VYXDbjk}�]VYXDO��q¸Ny<O]k�d8GJXDm^iLZNKYiUXAMaGqKDbjIL\UO
� µ yCxg��G<Q`GJXYVDOp\���GJMWd:Z[\Ub�O[KYV�d8GjKDZ[OEKYiUX�MPO[K�\UbjIUILZ[O[K�\UO6�.MPO[KY�gbjV�O]VN�oTWILO]X6� � � M � ¥�O]V��1GJTWfgO �������%�a� � �c� C^¥.SCbjiUX
MPO[KEXDZ]fcTPbjILKES:bjMaGJTWXDO[K`x '6Z`GJIUk}bjTWILK�_UMPbjXDKDm^iLOHMPO<k}b^\U�]MPO<\4TaGJfcILbcKDVYTPmtiLO�iUI�\UZ]SC�jVp\UOHfcTWu	XDO<\UO © 	 K ��Q[O]MWiUT \UOHMaGQ`GJMPbjVYVDO¢KsGJTPKDbjIUIUTP�]XDO�¥�_ M���GJMWdCZ[\UbwO[KYVvSUXDO[KDQ]XYTWV
�ªiUILO}ucGJMPO]iUXvSUMWiUVD�jV@GJXYdUTWVYXsGJTWXDO�\UO+$4x CLx © O]VYVDO}ucGJMPO]iUX>O[KYV�Q[O]MWMPO
m^iLOrILbjiLK�SUXDO[KDQ]XYTWugbjILK@GJiLKsKYT�MPbjXDKDm^iLOrMPOrk}b	\U�]MPOl\4TaGJfcILbcKYVYTPm^iLO}iUILOlZ]S8GJTPKDKDO]iUX>\UO}fcMaGjQ[Ol\���O`GJi�KDiUSCZ]XYTPO]iUXDOl�
¬ ��k O]VHTWI4§�Z]XYTPO]iUXDO}� !�$�$�$ ��k�_:Q[O]VYVDOr\UO]XYIUTP�]XDO
ucGJMPO]iUXHZ]VsGJI^VvSUXDb	QDRLOr\UO@M���Z]S8GJTPKDKDO]iUXHklG|~4TWklGJMPOr\UO[K<\UZ]SC�jVDK
K¤GJTPKDbjIUIUTPO]XDKªbjdLKDO]XYugZ[K���R8GJiUVDO�bjdUMWTPm^iUTWVDZcx © O]VYVDO�ftGJkrk}O+\UOwucGJMPO]iUXDKªS:O]XYk}O]Vª\�� TWI^VYXDb^\4iUTWXDO+MaG�XDZ]VYXDbgGjQ]VYTPbjI
S:bcKYTWVYTWugO�MWTPZ[O@�lM���GJMWdCZ[\Ub�\UO[K6fcMaGjQ[O[K6S:bjiUXeMPO[K6\UZ]S:�jVDKHKsGJTPKDbjIUIUTPO]XDK6klGJTPKHGJiLKsKYT S:bjiUX6MPO[K L`bjILO[KHb�$w\UO>MaG}fcMaGjQ[O
� � �������U�nQ[bjkrk}O]ILQ[O]XsGJTWVe�@K`��GjQ[Q]iUk>iUMPO]Xp\UOe§�Gj·[bjI�KYVsGJdUMPOcx4FHGJILKpQ[Oe\UO]XYIUTPO]X6Q`GjK`_4Q[O]MaG@XDO]u^TPO]I^V6�@Q[bjILKYTP\UZ]XDO]XEmtiLO
KDT M���Z]S8GJTPKDKDO]iUXH\UOvfcMaGjQ[O@\UO]u	TPO]ItV<KYiUS:Z]XYTPO]iUXDO@�+!�$�$�$���k G[ugO[Q@MPOvVDO]krSLK`_CO]MWMPO@\UO]u^TPO]I^VeQ[bjI^VsGJkrTWILZ[Ocx�FeOv§°Gj·[bjI
fgZ]ILZ]XsGJMPOc_zILbjiLKHG[ugbjILKeQ[bjILKYVsGJVDZ@GJi�Q[bjiUXDK6\UO�ILbjVYXDO>Z]VYiL\UO>mtiLO�MaGrXDZ]VYXDbgGjQ]VYTPbjI+S:bcKYTWVYTWugOvMWTPZ[O@�rM���GJMWd:Z[\Ubl\UOvMaG
fcMaGjQ[O�O]I�KYiUX±§°GjQ[Oq¬±bji8GJTWVqXD�jMPO<TWkrS:bjXYVsGJItVe\LGJILKqM���Z]ugbjMWiUVYTPbjIw\4iwQ]¨	Q]MPOv\UOHM���O`GJiAx

# � !



��������� �"������� � � � �	�U� �U� ��� � � �0��� � � � �U���
� ����� � � � � � ��� ��� ���
��� � ��� �
��� � � �	�

��8���8�� � I
LYP $:H ? F3GEH�I�J L@VTS &
S�$:A5LYA $ �%ACF;V

F<GJILK
MaG�ugO]XDKYTPbjI�SUXDZ[O�~4TPKYVsGJItVDO�\4i�� ©qµ klGJXYVYTPO]IA_.Q[O]XYVsGJTWILK}GJk}Z]I8GJfgO]k}O]I^VDKlG[ucGJTPO]ItV}Z]VDZ¢XDZ`GJMWTPKDZ[K
S:bjiUX
KYTWk�iUMPO]XrMPO�Q]¨	Q]MPOª\UO�M���O`GJi�klGJXYVYTPO]IA_.O]I�S8GJXYVYTPQ]iUMWTPO]X`_1MPO[K
SUXDb	Q[O[KDKYiLK
\UO�KYiUdUMWTWklGJVYTPbjI®O]I KYiUX±§�GjQ[O¢O]V
iUILO�S8G|{
XsGJk}Z]VYXYTPKsGJVYTPbjI�\UO
MaG�Q[bjIL\UO]ILKsGJVYTPbjI�O]VH\UO
MaGªKDiUdUMWTWklGJVYTPbjI�GJVYk}bcKYSURLZ]XYTPm^iLOcxA� G�ILbjiUugO]MWMPOrugO]XDKYTPbjI�iUVYTWMWTPKsZ[OrTPQ]T
dCZ]ILZ��8Q]TPO�\UO¢MaGwk}b^\UZ]MWTPKsGJVYTPbjI�krTPQ]XDbjSUR^¨	KYTPm^iLO�\UO[K
Iti8GJfgO[Kr\UO�fcMaGjQ[O�XDZ`GJMWTPKDZ[O�S:O]IL\LGJItVrMaGoVYRL�[KDOª\UO4�LXsGJILQD�
�wbjI^VYk}O[KDKYTWI ����bjItVYk}O[KDKDTWIA_ #�$�$�#g¥
m^iUTqSCO]XYk}O]V¢\�� TWItVYXDb	\4iUTWXDO�MaG�fcMaGjQ[O�\���O`GJi£GJVYk}bcKDSURLZ]XYTPmtiLO�O]I­VsGJItVlm^iLO
VYXsGjQ[O]iUX¢VYXsGJILKYS:bjXYVDZ�S8GJX¢MPO[KlugO]I^VDK¢\UOoMaG«\4¨	I8GJkrTPmtiLOcx�¸.MWMPO[K¢TWILQ]MWiLO]ItVªiUI­VYXsGJTWVDO]k}O]I^V¢SUMWiLK�Q[bjkrSUMPO]V�\UOoMaG
Q[bjIL\UO]ILKsGJVYTPbjI *JKYiUdUMWTWklGJVYTPbjIwO]Vq\UOeMaG>KDZ[\4TWk}O]ItVsGJVYTPbjI���QsRtiUVDOHugO]XYVYTPQ`GJMPO<\UO[KNfcXsGJTWILKE�>MaGvu	TWVDO[KDKDOeQ[bjILKYVsGJI^VDO<Q[bjX±{
XDO[KYSCbjIL\LGJI^Vª��M���Z[mtiUTWMWTWdUXDOw\UO[Kr§°bjXDQ[O[Kl\UO�fcXsG`u^TWVDZwO]Vl\UO�u	TPKDQ[bcKYTWVDZ�¥r\UO[KlQ]XYTPKYVsGJi4~®\UO�fcMaGjQ[OwGJVYk}bcKYSURLZ]XYTPmtiLOcx
����Z]ugbjMWiUVYTPbjI�KYS8GJVYTPbJ{�VDO]krSCbjXDO]MWMPOH\UO[K�Iti8GJfgO[KnKYiUX�iUILO6GJIUILZ[O6k}bjItVYXDO6iUI¢d:bjI�GjQ[Q[bjXD\�G[ugO[Q6MPO[K�bjdLKDO]XYucGJVYTPbjILKn\4i
KYSCO[Q]VYXDbjk}�]VYXDOl�q¸�y ����bjItVYk}O[KDKYTWIA_�#�$�$�#g¥�x �AO[K<SUXDO]krTP�]XDO[K�KDTWk�iUMaGJVYTPbjILKvXDZ`GJMWTPKsZ[O[KvbjItV<k}bjI^VYXDZ}mtiLO
M���GJdLKsO]ILQ[O
\UO<Q[O]VYVDO6k}b	\UZ]MWTPKsGJVYTPbjI�ILOeS:O]XYk}O]VYVsGJTWVES8GjKNiUILOHXDO]SUXDb^\4iLQ]VYTPbjI�KsGJVYTPKY§°GJTPKsGJI^VDO<\UOHQ[O]XYVsGJTWILKpGjKYS:O[Q]VDKN\4i�Q]¨4Q]MPOH\UO
M���O`GJi�GjQ]VYiLO]M�_gklGJTPK�KYiUXYVDbjiUV�iUILOEKsO]ILKYTWdUTWMWTWVDZqVYXD�[K.§°bjXYVDOEO]V�SUXDbjd8GJdUMPO]k}O]I^V�TWXYXDZ`GJMWTPKDVDOp\4i}k}b	\U�]MPOqS:bjiUX�\UOn§�GJTWdUMPO[K
ujGJXYTaGJVYTPbjILK<\UO[KeS8GJXsGJk}�]VYXDO[K<bjXYdUTWVsGJi4~wklGJXYVYTPO]ILK�xz��bjiUVDO�§�bjTPK`_CM���O���O]VHXsGj\4TaGJVYT�§�\UO[KeIti8GJfgO[K`_:m^iUT�O[KYVHO]ILQ[bjXDO>klGJM
Q[bjkrSUXYTPK`_UIA��O[KYVES8GjKpQ[bjILKYTP\UZ]XDZ<TPQ]T�x

y	QDRLZ]klGJVYTPm^iLO]k}O]ItV`_	MaGHucGJSCO]iUX�\���O`GJi¢O]V.MaGHfcMaGjQ[OE\���O`GJilKDbjI^V�Q[bjILKYTP\UZ]XDZ[O[K�Q[bjkrk}O6\UO[K.VYXsGjQ[O]iUXDK�GJVYk}bcKDSURLZ�{
XYTPmtiLO[Kq\4TPKYVYTWILQ]VDKqO]VqKDbjI^VEGj\4ugO[Q]VDZ[KqS8GJXnMPO[KnugO]ItVDKnXDZ[KDbjMWiLKq\UOeMaG@\4¨^I8GJkrTPm^iLOcxU¸.IªSUMWiLKq\UOeM���Gj\4ugO[Q]VYTPbjIoGjKDKDb	Q]TPZ[O
�ªMaGª\4¨^I8GJkrTPm^iLOc_�MPO[K<VYXsGjQ[O]iUXDK>KDbjItV�k}Z]MaGJIUfgZ[KvugO]XYVYTPQ`GJMPO]k}O]ItV`x1�AO[K�Z[QDR8GJIUfgO[K@\UO
VYXsGjQ[O]iUXDK�O]ItVYXDO¢Q[bjiLQDRLO[K>KDO
XsGJk}�]ILO]ItV��riUILO@Z[m^i8GJVYTPbjI�\UO@\4T��CiLKDTPbjI�b�$wMPO>Q[b	O �lQ]TPO]ItV<\UO@\4T��CiLKYTPbjI�O[KYVHQ`GJMPQ]iUMPZ>O]Iw§�bjILQ]VYTPbjI+\UO>M���Z]ILO]XYfcTPO
Q]TWILZ]VYTPmtiLO>VYiUXYdUiUMPO]ItVDO>MPb^Q`GJMPOcx © ��O[KYVEfcX1%jQ[O@�rQ[O�\4TaGJfcILbcKYVYTPQ>mtiLOvM���Z[QDR8GJIUfgO@\���O`GJiwO]ItVYXDO>MaGrKYiUX±§�GjQ[OvO]V6M���GJVYk}bJ{
KYSURL�]XDO<O[KYVqO�~	SUMWTPQ]TWVDO]k}O]I^Vp\UZ]VDO]XYkrTWILZcxzy^T:iUILO<Q[bjiLQDRLO�\UO6fcMaGjQ[O<O�~4TPKYVDOHO]I�KYiUX±§�GjQ[Oc_4MPOphLi4~�VYXsGJILKYkrTPKp�>VYXsG[ugO]XDK
M���GJVYk}bcKYSURL�]XDOªO[KYV@bjdUVDO]I^i KDO]MPbjI�MPO¢fcXsGj\4TPO]ItVr\UO�Q[bjILQ[O]ItVYXsGJVYTPbjI®\UO}ucGJS:O]iUX@O]I^VYXDOlMPO¢krTWMWTPO]i�\UO¢MaGoSUXDO]krTP�]XDO
Q[bjiLQDRLO��°� D !�k \4i�KDbjM ¥HO]V>MaG�KYiUX±§�GjQ[OlO]MWMPO�{�k}¡]k}O+��b�$�MaGoQ[bjILQ[O]ItVYXsGJVYTPbjI®O[KYV�\UbjIUILZ[O¢S8GJX�M���Z[m^iUTWMWTWdUXDO�\UO[K
SUR8GjKDO[KpKDbjMWTP\UO�{�ucGJS:O]iUXe�
MaG
VDO]krS:Z]XsGJVYiUXDO�\4iwKDbjM ¥�xL����Z[QsR8GJIUfgO>O]I^VYXDOvMPOvKDbjMN��bji�MaGrQ`GJMPbjVYVDOc_8m^i8GJIL\�\UO<MaGrfcMaGjQ[O
\���O`GJioO]IoKYiUX±§�GjQ[O<O[KYVqSUXDZ[KDO]I^VDO�¥nO]VEM���GJVYk}bcKYSURL�]XDOvZ]VsGJI^VpiUILO<Z]VsGJS:OH§°bjIL\LGJk}O]ItVsGJMPO�\LGJILKEM���Z]ugbjMWiUVYTPbjIw\4ioQ]¨4Q]MPO
\UOHM���O`GJiA_UKsG>k}b^\UZ]MWTPKsGJVYTPbjIwO[KYVnTWkrSCbjXYVsGJI^VDOcx8�AOek}b	\U�]MPOHILOHSCO]XYk}O]VqS8GjKq\���Z[QsR8GJIUfgO�O]ItVYXDOvMPO6XDZ]fgbjMWTWVDOvklGJXYVYTPO]I
O]VNM���GJVYk}bcKDSURL�]XDOc_L\UbjIUI8GJItVp�>M���O`GJiªMaG>SCbcKDKDTWdUTWMWTWVDZe\UOeILOHKDO6XDO]VYXDbjiUugO]XEmtiLOH\LGJILKnVYXDbjTPK 
´SUR8GjKDO[K��H\4TPKYVYTWILQ]VDO[K<¯	MaG
fcMaGjQ[Ov\���O`GJioO]IoKYiUX±§�GjQ[O<O]Vp\LGJILKqM���GJVYk}bcKDSURL�]XDO�O]VpKDbjiLKN§°bjXYk}Ov\UO<ucGJS:O]iUXE\���O`GJiwGJVYk}bcKYSURLZ]XYTPm^iLOcx
��8���8�� �
H:Z V�$�F3GEH�IKJ LMA(BEP �_PCBEA#J@SUA

��bjiUX6TWMWMWiLKYVYXDO]XEMaG
Q`GJS8GjQ]TWVDZ>\4i�� ©qµ �@XDO]SUXDb	\4iUTWXDO<MPO[KEbjdLKsO]XYujGJVYTPbjILKeGjQ]VYiLO]MWMPO[Kp\UOHMaG
\4TPKYVYXYTWdUiUVYTPbjI L`bjI8GJMPO
\UO}ucGJSCO]iUX@\���O`GJiA_�Q[O]MWiUT�{´Q]TnG�Z]VDZ}TWI^VDZ]fcXDZ¢\LGJILK>MPO[K@Q[bjIL\4TWVYTPbjILK@bjXYdUTWVsGJMPO[K
GjQ]VYiLO]MWMPO[K������ °0/%¯%� � ® _���� H>¯&H �0*
O]V¢S:Z]XYTWRLZ]MWTPO�SCbjiUX ����� °0/U��®�¥<¬±iLKDmtiA���«M���bjdUVDO]ItVYTPbjI�\�� iUI Z]VsGJVªmti8GjKYT�{´KDVsGJVYTPbjIUI8GJTWXDOcx © O]VYVDOwKYTWk>iUMaGJVYTPbjI�\UO
XDZ�§�Z]XDO]ILQ[OpIA� TWILQ]MWiUV�S8GjK�MPOEKDQ[Z]I8GJXYTPb/
 � µ y �E\UOqS:bjiLKDKYTP�]XDOqklGJTPK�iUILOpZ]S8GJTPKDKsO]iUX�bjSUVYTPm^iLOEQ[bjILKYVsGJItVDOHGJilQ[bjiUXDKN\UO
M���GJIUILZ[Ov\UOB$4x � ¬4x © O]VYVDOHk}b^\4T��8Q`GJVYTPbjIwG>VYXD�[KnS:O]i�\�� TWILQ]TP\UO]ILQ[OvKYiUXnMPOHQ]¨	Q]MPOH\UOHM���O`GJiAxU� G
KsO]iUMPOeKsbjiUXDQ[OHTWIUTWVYTaGJMPO
\���O`GJiwO[KYVEiUILO�Q`GJMPbjVYVDOvS:bjMaGJTWXDO)'ebjXD\�XDZ`GJMWTPKYVDOvm^iUT�§°bjXYk}O�
´iUIw\4TPKDm^iLO �<\UO<fcMaGjQ[O�\���O`GJi+GJio\UO]Ma�r\UOvMaGrMaGJVYTWVYiL\UO
­�� ® '>xC����GJVYk}bcKYSURL�]XDO}TWIUTWVYTaGJMPO@O[KDVHKDiUSUSCbcKDZ[O@O]ItVYTP�]XDO]k}O]I^V>KD�[QsRLOcx:��� RtiUkrTP\4T��8Q`GJVYTPbjI�\4i+Q]¨4Q]MPO
KDO�§°GJTWVHfcX1%jQ[Or�
MaGrKYiUdUMWTWklGJVYTPbjIoO]V6GJioVYXsGJILKYSCbjXYVE\UOvM���O`GJio\UO]SUiUTPKEMaG © ��'(MPbjXDKE\4ioSUXDO]krTPO]XpZ]VDZcx

© bjItVYXsGJTWXDO]k}O]I^V¢GJi4~�KYTWk�iUMaGJVYTPbjILK@S8GJMPZ[b	Q]MWTWklGJVYTPmtiLO[K}��R8GJiUVDO¢bjdUMWTPm^iUTWVDZc_�ILbjVYXDO¢KYTWk>iUMaGJVYTPbjI \UO}XDZ�§°Z]XDO]ILQ[O
Q[bjItVYTPO]ItV>iUILOrQ`GJMPbjVYVDOr\UO © 	 K SCO]XYklGJILO]I^VDO 
��8Q]VYTWugO �}GJi�SC�jMPO}y^iL\�x�¸.MWMPOrIA� TWI^VDO]XYu^TPO]I^VvS8GjKv\LGJILKHMPOrQ]¨4Q]MPOr\4i
© 	 K klGJTPKq�U~UOvMaGrVDO]krSCZ]XsGJVYiUXDO>MPb^Q`GJMPO@�
M���Z[m^iUTWMWTWdUXDO>KDbjMWTP\UO *|ucGJS:O]iUX6\4i © 	 K x8�AbjXDKDm^iLO�Q[O]MWMPO�{´Q]T�O[KDVpSUXDZ[KDO]I^VDOc_O]MWMPOlGJfcTWVvQ[bjkrk}OriUI�SUTP�]fgO@§�XDbjTP\�Q`GJSUVYiUXsGJItV�TWXYXDZ]ugO]XDKDTWdUMPO]k}O]ItV�MPOrQ[bjI^VDO]Iti�RtiUkrTP\UO}\UO
VDbjiUVDOrklGjKsKDO
\���GJTWXvMaG
KYiUXYSUMPbjk�d8GJI^V`x��AO�dUTWMaGJI�fcMPbjd8GJM�GJIUItiLO]M.\4iwQ]¨4Q]MPO@\UO�M���O`GJi+O[KYVeGJMPbjXDK6iUI�VYXsGJILK±§�O]XYVH\UO>klGjKDKDO�\���O`GJi+\UO]SUiUTPKeMaG
Q`GJMPbjVYVDO�'ebjXD\�ugO]XDKNMaG�Q`GJMPbjVYVDOvy^iL\�x �NTPO]I�m^iLO6Q[O]VYVDOH\UO]XYIUTP�]XDOHQ`GJMPbjVYVDOeILO6KsbjTWV�S8GjKNSUXDZ[KDO]I^VDO6S8GJXnMaG>KYiUTWVDOc_	Q[O]VYVDO
KYTWk�iUMaGJVYTPbjI�KDO]XYVp�>TWMWMWiLKYVYXDO]XEMPO[KqSUXYTWILQ]TWS8GJi4~�k}Z[Q`GJIUTPKYk}O[KE\UZ[Q]XYTWVDKESUXDZ[Q[Z[\UO]krk}O]ItVHO]VqMaG
Q[bjkrS8GJXsGJTPKDbjIwG[ugO[QvMPO[K
bjdLKDO]XYujGJVYTPbjILK�x
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� Gp�LfciUXDO # x Cek}bjItVYXDOnMaG6\4TPKYVYXYTWdUiUVYTPbjI(L`bjI8GJMPOn\UO�ujGJS:O]iUX�\���O`GJirO]V.\UO�fcMaGjQ[ONO]I
KYiUX±§�GjQ[ONVsGJIL\4TPK�m^iLO�MaGE�LfciUXDO
# x�¬vTWMWMWiLKYVYXDO6M���Z]ugbjMWiUVYTPbjI�\UOpM���Z]S8GJTPKDKDO]iUXn\UOEMaGvQ`GJMPbjVYVDO6ILbjXD\�\LGJILK�MaG�bjI L[TP�]k}OeGJIUILZ[Oe\�� TWItVDZ]fcXsGJVYTPbjI�I^iUk}Z]XYTPmtiLOcx
� O[KphLiLQ]VYi8GJVYTPbjILKHTWI^VDO]XsGJIUItiLO]MWMPO[K>\UO�MaG¢Q[bjILQ[O]ItVYXsGJVYTPbjI«VDbjVsGJMPO
O]I�ujGJS:O]iUXH\���O`GJiwIA��O�~UQ[�[\UO]ItV�GJMPbjXDKeS8GjKB# � O]V
M���Z]VsGJV6bjdUVDO]ItiwO[KDVqVYXD�[KqSUXDb^QsRLOv\UO<M���Z]VsGJVp\���Z[m^iUTWMWTWdUXDOcx
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R%T�izTXj�fXb^b[Zx_,f�jmTXakY[Zorxf7Y�l|T�`*b[`�i�f�W�_,`�Zx\^W�Y�jmT�U/VXW�Y[Zxl�W|�/T7\��9R1T�}XTX_,Z*W�Y�l5v ZzTXW$Z*b�jmT�VXjmTXi�Zol5v ZzTXW�\^f�dub�{Nf��uZ�d�d9`�Z�\�Z�d$j�f�d9VXakb[W/l�Z
Z*b©\^f�dub�l�fXd9d9`*Z�\©Z�d �A{K_�Y[`*i�a�_9akb�TX��jmZ*\��
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© O[K}Q[bjiUXYd:O[K}KDbjItV¢\UbjIUILZ[O[KlO]I�§°bjILQ]VYTPbjI®\4i+¬±bjiUXrklGJXYVYTPO]I%��bji®KDbjM ¥@\UO]SUiUTPKrM���Z[m^iUTWILb[~UO�\UOªSUXYTWItVDO]krSLK`x
����GJIUILZ[OHklGJXYVYTPO]IUILO<Q[bjkrSUXDO]IL\ #�# �q¬YbjiUXDKnO]VniUILO6VsGJdUMPOH\UOeQ[bjItugO]XDKYTPbjI�KDiLQ[Q]TWILQ]VDOeO]I^VYXDOHMPO�¬YbjiUXNklGJXYVYTPO]I���KDbjM ¥
O]VqMaG@MPbjIUfcTWVYiL\UO�GJXDZ[b^Q[O]I^VYXYTPmtiLO>KDbjMaGJTWXDO ����_4SUMWiLKqQ[bjkrk�iUILZ]k}O]I^VeO]krSUMPb�¨gZ[Oc_8O[KYVE\UbjIUILZ[Ov\LGJILKEMPOHVsGJdUMPO`GJi # x � x

�AOqQ]¨4Q]MPOq\UOnujGJS:O]iUX.KYTWk�iUMPZEO[KDV1O]Ird:bjI}GjQ[Q[bjXD\lG[ugO[QnMPO[K.bjdLKsO]XYujGJVYTPbjILK��q¸Ny
O]V1MPO[K.VDO]IL\LGJILQ[O[K1§°bjXYVDO[K.\UOqKDbjI
Z]ugbjMWiUVYTPbjI«\LGJILKeQsR8GjmtiLO@RLZ]krTPKYSURL�]XDO@S8GJXsG
�aKDKsO]ItV<dUTPO]I�XDO]SUXDb^\4iUTWVDO[K`x:�AO@SUTPQ@O[KYVYTWucGJM�\LGJILKeM�� RLZ]krTPKYSURL�]XDO('ebjXD\
O[KYV�SUXDb	QDRLO6\UO # $ ��k�SUX`xW_giUILOpujGJMPO]iUX�MPZ]fg�]XDO]k}O]ItVNTWI4§�Z]XYTPO]iUXqGJi4~rujGJMPO]iUXDK�klG|~	TWklGJMPO[KNbjdLKDO]XYugZ[O[K�SUXDb^QsRLO6\UO ± ¬
��k�SUX`xt� OpQ]¨4Q]MPO6GJSUS8GJXsG
�PVqGJTWILKYT8iUI}S:O]ilVYXDbjS�KDO[QEklGJTPK�TWMzK`� R^iUkrTP\4T��8OHO]ILQ[bjXDOEMPZ]fg�]XDO]k}O]ItVEGJi�Q[bjiUXDK�\4i¢VDO]krSLK
O]V<iUILO
TWItVDZ]fcXsGJVYTPbjI�I^iUk}Z]XYTPmtiLO}SUXDbjMPbjIUfgZ[O}\UbjIUILO]XsGJTWV�\UO[KHucGJMPO]iUXDK<VYXD�[KHSUXDb^QsRLO[Kv\UO[Kv\UbjIUILZ[O[Kv�q¸NyCx:��O]XDK<MaG
�LI�\4i«SUXYTWItVDO]krSLK@d:bjXDZ`GJM�O]V>GJiLKYVYXsGJMe�����'� � H ® O]V ���'� °0/NH ® KsbjTPO]ItVvXDO[KYS:O[Q]VYTWugO]k}O]ItV
	 � � /NHoO]V � �A­0/
KDbjMPK¤¥�_LMPO[K6XDZ]fcTPbjILKH\UOv§°bjXYVDO[KeQ[bjILQ[O]ItVYXsGJVYTPbjILK<KDbjI^V6dUTPO]I+KYTWVYiLZ[O[K6ugO]XDKpMPO[K6SC�jMPO[K�x © O]MaGlXDZ[KYiUMWVDO>\4TWXDO[Q]VDO]k}O]I^Vv\4i
SUXDb^Q[O[KDKDiLKe\UO@���<ywmtiUT�§°bjXDQ[O�MPO@\UZ]SC�jVH\UO>fcMaGjQ[O@K¤GJTPKDbjIUIUTPO]X<\UO[K6XDZ]fcTPbjILKHKYiUdUS:bjMaGJTWXDO[K<�}ugO]IUTWX<KDO@Q[bjILQ[O]ItVYXDO]X
SUXD�[K<\4i�SC�jMPOcx:� G�\4TPKYVYXYTWdUiUVYTPbjI�\UO@MaG¢fcMaGjQ[Or\UO
KYiUX±§�GjQ[O>TWMWMWiLKDVYXDO>dUTPO]I«Q[O@SUXDb	Q[O[KDKYiLK`x � S8GJXYVYTWXv\UO � ��D � /NH5®
��KDbjTWV�	 � *,°NH�KsbjMPK`_��r�LI«\UO@M�� RUTWugO]XvGJiLKYVYXsGJM ¥�_:MPO@dCbjXD\+\UO@MaG�Q[bjiLQDRLOrKsGJTPKsbjIUIUTP�]XDOr\UO>fcMaGjQ[O
\���O`GJi«K`��Z]S8GJTPKsKYTWV
GJi�§�iUXpO]Ve�
k}O[KDiUXDO�m^iA��O]MWMPO�KDO�XDZ]VYXsGjQ]VDOvugO]XDK6MPO<SC�jMPO�� MPO<k}¡]k}O>SUXDb^Q[Z[\UZ>K`��GJSUSUMWTPmtiLO@�
MaG
�LI�\UO<M�� RUTWugO]XH\LGJILK
M�� RLZ]krTPKYSURL�]XDO '6bjXD\�ugO]XDK � � � *NH�H5®|¥�x � SUXD�[K�MaGw\4TPKYS8GJXYTWVYTPbjI�VDbjVsGJMPOª\UO}MaGwQ`GJMPbjVYVDOªKsGJTPKDbjIUIUTP�]XDO�\UO © 	 K _�MaGfcMaGjQ[OE\���O`GJilKDOnKYiUdUMWTWk}OEO]IrXDZ]S:bjILKDOE�eM���GJiUfck}O]I^VsGJVYTPbjI¢XsGJSUTP\UOE\UOnVDO]krS:Z]XsGJVYiUXDO>��bjIrS8GjKsKDOq\�� iUILOnVDO]krSCZ]XsGJVYiUXDO
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\4i}KsbjMLQ[bjItVYXD�jMPZ[O6S8GJX.M���Z[mtiUTWMWTWdUXDO6\UO[K.SUR8GjKDO[K�\4i © 	 K �eiUILOEVDO]krSCZ]XsGJVYiUXDO6Q[bjItVYXD�jMPZ[OES8GJX�M���Z[mtiUTWMWTWdUXDOqXsGj\4TaGJVYT�§�¥�x© O]MaG}\UbjIUILO<M�� TWMWMWiLKYTPbjIo\�� iUILOvKsbjiUXDQ[Ov\���O`GJio\LGJILKqM�� RLZ]krTPKYSURL�]XDO
y^iL\�x
� Gvd8GJIL\UOHKDbjk>dUXDOeSUXD�[KN\4iªS:�jMPOHy^iL\�Q[bjXYXDO[KYS:bjIL\��vM���GjQ[Q]iUk>iUMaGJVYTPbjIo\���O`GJi�KYiUX�MaG>Q`GJMPbjVYVDOHKYiL\�x © O]MaG>Z]VsGJTWV

GJVYVDO]IL\4iA_tMaG<Q`GJMPbjVYVDOE\UO © 	 K ¨p¬YbjiLOEKDbjIrXD�jMPOE\UOESUTP�]fgOq§�XDbjTP\�x 	6IlQ[bjILKYVsGJVDOEiUILOEMPZ]fg�]XDOpO�~4VDO]ILKYTPbjIl\UOqMaGHQ`GJMPbjVYVDO'ebjXD\6¬ iLKsmtiA��� ��/,® '@xJ��G6Q]TWXDQ]iUMaGJVYTPbjIlSCbjMaGJTWXDOnSUXDb�ugb^m^iLOniUILO L`bjILOq\UONQ[bjI^ugO]XYfgO]ILQ[OERLbjXDK.\UONMaGHQ`GJMPbjVYVDOE'ebjXD\�_J\UO
KsbjXYVDO�m^iLO�M�� R^iUkrTP\4TWVDZnu^TPO]I^V1KDVsGJfcILO]X�O]I@SCZ]XYTWSURLZ]XYTPOn\UO�MaGpQ`GJMPbjVYVDONO]V�MPO[K�klGjKsKDO[K�\���GJTWX1KDO�XDO]VYXDbjiUugO]ItV.MPb	Q`GJMPO]k}O]ItV
K¤GJVYiUXDZ[O[K
� ugbjTWX !HGJdCO]XYMPO>O]V��tGJ�gbcKD�^¨g_ � �c��$lO]VH��bjItVYk}O[KDKYTWIA_�#�$�$�#lSCbjiUXeSUMWiLKe\UO>\UZ]VsGJTWMPK¤¥�xC� GlSCO]XDKDTPKYVsGJILQ[O>\UO
Q[O]VYVDOvfcMaGjQ[OvO[KYVpGjKDKYiUXDZ[OHS8GJXpMaG
XDZ]VYXDbgGjQ]VYTPbjIoS:bcKYTWVYTWugO<\UO<M���GJMWd:Z[\Ub}\UOHMaG
fcMaGjQ[Oc_LKDTWk�iUMPZ[Ov\LGJILKpILbjVYXDO<k}b^\U�]MPOcx

�AO[K�SUXDZ[Q[Z[\UO]ItVDK.SUXDb	Q[O[KDKYiLK1KDbjI^V�dUTPO]IrbjdLKDO]XYucGJdUMPO[K.KYiUX�MPONdUTWMaGJIrGJIUI^iLO]ML\UO�MaGeQ`GJMPbjVYVDONS:bjMaGJTWXDO�ILbjXD\�x © O]MWMPO�{´Q]T
Z[QsR8GJIUfgOE\UOnM���O`GJilG[ugO[QnMPOqQ]¨4Q]MPONfcMPbjd8GJMLVDbjiUV�GJi
MPbjIUfv\UOnM���GJIUILZ[Ocx � M���Z[m^iUTWILb[~UOq\UOnSUXYTWItVDO]krSLK�_cMaGHQ`GJMPbjVYVDOqZ]VsGJItV
O]ILQ[bjXDOlXDO[Q[bjiUugO]XYVDOlS8GJX�MPO © 	 K KsGJTPKDbjIUIUTPO]X`_ M���GJSUSCbjXYV@\���O`GJi�u	TPO]ItV@\UO[KvSUXDZ[Q]TWSUTWVsGJVYTPbjILK@\UO[KvIti8GJfgO[KrGj\4ugO[Q]VDZ[K
ugO]XDKeMPO>SC�jMPOª� ugbjTWXH�wbjI^VYk}O[KDKYTWIA_�#�$�$�#g¥6O]VeKDO]iUMPO]k}O]I^Vv�}S8GJXYVYTWX<\4i�krTWMWTPO]i+\4i�SUXYTWItVDO]krSLK¢� 	 � ��°0/ªKDbjMPK¤¥�_LMPO
���<yrSCO]XYk}O]V�iUILOpGJiUfck}O]ItVsGJVYTPbjI�KDiUSUSUMPZ]k}O]ItVsGJTWXDOe\UOpKDbjIlZ]S8GJTPKsKDO]iUX`xt� G�Q[bjiLQDRLOe\UO © 	 K G`¨tGJItVn\4TPKYS8GJXYiA_giUILOS:Z]XYTPb	\UOETWItVDO]ILKsO6\UOeKYiUdUMWTWklGJVYTPbjIª\UZ]klGJXYXDO6\4iUXsGJI^VNMaGjm^iLO]MWMPO6MaGvQ`GJMPbjVYVDO6ujGvSCO]XD\4XDO6TPQ]T�$4x&#,¬�krk���KDbjTWVE#,¬�$ ��k¢¥�x
� MaG@�LIo\UOvM���Z]VDZc_LMaGr\4TWkrTWI^iUVYTPbjI�\UO<M�� TWILKsbjMaGJVYTPbjIoXDO�§�XDbjTP\4TWVpM���GJVYk}bcKYSURL�]XDO>O]VpQ[O]MWMPO�{´Q]T�KDO�KsGJVYiUXsGJItV6XsGJSUTP\UO]k}O]ItV
S:O]XYk}O]V���ILbjiUugO`GJi MaG�Q[bjIL\UO]ILK¤GJVYTPbjI O]V�M���GJSUS:bjXYV�\�� iUILO�mti8GJI^VYTWVDZ+KYTWfcIUT��8Q`GJVYTWugO+\���O`GJi³KYiUX¢MaG�Q`GJMPbjVYVDOcxn� G
§°bjXYklGJVYTPbjIw\UOvMaGrQ`GJMPbjVYVDO�KsGJTPKsbjIUIUTP�]XDO�\UO © 	 K O]I+GJiUVDbjkrk}O�O[KYVEXDO]MWTPZ[O>�
M���GJSUS8GJXYTWVYTPbjI�\UOvMaGrQ`GJSUiLQDRLO>SCbjMaGJTWXDOm^iUTASUXDZ[Q]TWSUTWVDO>SUXDbjfcXDO[KDKYTWugO]k}O]I^V6iUILO�S8GJXYVYTPO�\UO�KsbjIoO`GJiw\4iUXsGJI^V6M���GJiUVDbjkrILO@O]VpM�� RUTWugO]X`x � i��LI8GJM�_zO]Itu	TWXDbjI�$4x&!
krk0��bjiF!�$ ��k¢¥�\���O`GJi�O[KYVN�LI8GJMPO]k}O]ItVpSCO]XD\4iLOHS8GJXqMaG@Q`GJMPbjVYVDOB'ebjXD\�GJi�SUXDbJ�LVE\UOHMaG@Q`GJMPbjVYVDO>y^iL\ª\LGJILKEQ[O]VYVDO
KDTWk�iUMaGJVYTPbjIAx

¸.I�M���GJdLKDO]ILQ[Oª\UO�Q`GJMPbjVYVDO¢§�XDbjTP\UO�GJi�S:�jMPO�y^iL\�_�Q[bjkrk}O�Q[O]MaG�KDO]XsGoMPOªQ`GjK@S8GJX@MaG�KYiUTWVDOc_�MPO[K
k}Z[Q`GJIUTPKYk}O[K
\UZ]VDO]XYkrTWI8GJI^V6MPOHdUTWMaGJIw\UO<MaG
Q`GJMPbjVYVDO
'ebjXD\�KDO]XDbjItVpVDbjiUVDO�§�bjTPKpMPO[Kqk}¡]k}O[K`x
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��� TWI4hLiLO]ILQ[O<TWkrS:bjXYVsGJItVDOv\UOeMaG>ujGJMPO]iUXE\UOeM���bjdUMWTPm^iUTWVDZ<KYiUXnM�� TWILKDbjMaGJVYTPbjI�S:bjMaGJTWXDOHO[KYVYTWujGJMPOHO]VqS8GJXqQ[bjILKDZ[m^iLO]ItV

KDiUXqMPO[KnklG|~	TWklGr\UOHVDO]krS:Z]XsGJVYiUXDOv\UO[KEQ`GJMPbjVYVDO[KpXDZ[KYTP\4iLO]MWMPO[Kn§�GJTWVE\UOHM���bjdUMWTPmtiUTWVDZvMPOHSUXYTWILQ]TWS8GJM S8GJXsGJk}�]VYXDO�GjKYVYXDbJ{
ILbjkrTPm^iLOv\UZ]VDO]XYkrTWI8GJI^V6M�� R^iUkrTP\4TWVDZvfcMPbjd8GJMPOvO]VEM�� TWI^VDO]ILKYTWVDZ�\4i�Q]¨4Q]MPOv\UOHM���O`GJi�klGJXYVYTPO]IAx

��� TWI4hLiLO]ILQ[O<\UOpM���bjdUMWTPm^iUTWVDZHKYiUXNMPO6Q]¨4Q]MPOH\UOpM���O`GJi�G>Z]VDZ6Z]VYiL\4TPZ[OeS:bjiUXNm^i8GJVYXDOHbjdUMWTPmtiUTWVDZ[KnQ]XDbjTPKDKsGJI^VDO[K<¯ *NH ® _
*0/,®j_ � H5®c_ �X/,®jx © O]MWMPO[KY{´Q]TnKsbjItVrQ`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[Kr\4i�XDZ]fcTWk}Oª\UO�R8GJiUVDOªbjdUMWTPmtiUTWVDZ�k}b`¨gO]IUILOª\LGJILK
M�� TWI^VDO]XYujGJMWMPO
¬|{ � $}��G4xU� G}\UO]XYIUTP�]XDOvbjdUMWTPmtiUTWVDZ�O[KYVEVYXD�[KqSUXDb	QDRLOv\UO�KsG@ujGJMPO]iUXqklG|~4TWklGJMPO�KDiUXqMPO[K � $r\UO]XYIUTPO]XDKp�+G4x

FeOwILbjk�dUXDO]iLKsO[KªRt¨	SCbjVYRL�[KDO[K�O]VªKYTWkrSUMWT��8Q`GJVYTPbjILKªTWkrS:bjXYVsGJItVDO[K�XDO]MaGJVYTWugO]k}O]I^VwGJi³k}b^\U�]MPO+KYVsGJIL\LGJXD\³bjItV
Z]VDZ>O��:O[Q]VYiLZ[O[KH\LGJILKeQ[O[KpKYTWk>iUMaGJVYTPbjILK`x:��bjiUXekrTWIUTWkrTPKDO]XeMPO[KeGjKsKY¨^k}Z]VYXYTPO[KeQ]MWTWklGJVYTPm^iLO[K6O]I^VYXDO>MPO[KpRLZ]krTPKYSURL�]XDO[K`_
M���O�~UQ[O]ItVYXYTPQ]TWVDZHGvZ]VDZ6QDRLbjTPKYTPOpItiUMWMPOcx	F<GJILK�VDbjiUVDO[K�MPO[K�O�~4SCZ]XYTPO]ILQ[O[K�_gMaGvm^i8GJItVYTWVDZ6VDbjVsGJMPOp\UO © 	 K \4TPKYS:bjIUTWdUMPOp\LGJILKMPO�KY¨4KYVD�]k}O�GJVYk}bcKYSURL�]XDO *JQ`GJMPbjVYVDOEGpZ]VDZ.�U~UZ[O��EMaGEucGJMPO]iUX�GjQ]VYiLO]MWMPOnO]V�GJiLQ]iUILONQ`GJMPbjVYVDO�SCO]XYklGJILO]I^VDON\UO © 	 K IA��O[KYVSUXDZ[KsO]ItVDOnbji�TWkrS:bcKDZ[OcxJ�AO[K�SUXDbjSUXYTPZ]VDZ[K1VYRLO]XYkrTPmtiLO[K1O]V1bjSUVYTPmtiLO[K1\UO�MaGpfcMaGjQ[O�IA��bjItV1S8GjK1Z]VDZ�k}b	\4T��8Z[K�O]V�MPO[K1O��:O]VDK
XsGj\4TaGJVYT�§°Kq\UOeMaGvucGJS:O]iUXn\���O`GJi�O]Vn\UO[KnIti8GJfgO[Kp\UO6fcMaGjQ[OHbjI^VnZ]VDZHILZ]fcMWTWfgZ[K�xUy^T�Q[O]VYVDOH\UO]XYIUTP�]XDOHRt¨	S:bjVYRL�[KDOHKDO]k�dUMPO
Q[bjXYXDO[Q]VDOq\LGJILK�MPO[K.Q[bjIL\4TWVYTPbjILK�bjXYdUTWVsGJMPO[K�GjQ]VYiLO]MWMPO[K�\4i>§�GJTWV�\UOqKsGp§�GJTWdUMPONQ[bjILQ[O]I^VYXsGJVYTPbjIªGJVYk}bcKDSURLZ]XYTPmtiLOc_g\UONSUMWiLK
§°bjXYVDO[KqbjdUMWTPm^iUTWVDZ[KnfgZ]IL�]XDO]ItVp\UO[KnR^iUkrTP\4TWVDZ[KETWkrS:bjXYVsGJItVDO[KqS:bjiUXnMPO[KDmtiLO]MWMPO[KnM���O���O]VqXsGj\4TaGJVYT�§�IA��O[KDVqSUXDbjd8GJdUMPO]k}O]ItV
S8GjKEILZ]fcMWTWfgO`GJdUMPOcxz�AO�KDQ[Z]I8GJXYTPb}KYVsGJIL\LGJXD\ 
 � µ y �<\UO<S:bjiLKDKYTP�]XDO�G
Z]VDZvXDO]krSUMaGjQ[Zc_LS8GJXpKDbjiLQ]T�\UOvKYTWkrSUMWTPQ]TWVDZc_LS8GJX
iUI+KDQ[Z]I8GJXYTPb�b�$�M���Z]S8GJTPKDKDO]iUX<bjSUVYTPm^iLO
GjKsKDb^Q]TPZ[O@O[KYV<Q[bjILKYVsGJI^VDO
GJi�Q[bjiUXDK<\UO>M���GJIUILZ[OrO]V6ucGJiUVv�}ILbjiUugO`GJi $4x � ¬4x
� iLQ]iUILO�R^¨^S:bjVYRL�[KDOwQ[bjILQ[O]XYI8GJItVªiUILOwGJiUfck}O]I^VsGJVYTPbjI \UOoM�� TWItVDO]ILKYTWVDZ�bji£\UOoMaG+§�XDZ[mtiLO]ILQ[Ow\UO[K}VDO]krS:¡]VDO[K¢\UO
S:bjiLKDKYTP�]XDO[KEIA��G
\UbjILQvZ]VDZH§�GJTWVDOcx

� G�k}b^\4T��8Q`GJVYTPbjI klG|¬±O]iUXDO�Q[bjILQ[O]XYILO�MPO[KoKDbjiUXDQ[O[K�\���O`GJi�TWIUTWVYTaGJMPO[K`xq��bjiUXoKYTWkrSUMWT��8O]X�ILbjVYXDO�Z]VYiL\UO�O]V�MaG
XDO[KDVYXDO]TWIL\4XDO���MaG © ��'@_�Q[O]VYVDO�\UO]XYIUTP�]XDOªG�Z]VDZ�QDRLbjTPKYTPO¢SCbjILQ]VYiLO]MWMPOcx���� TP\UZ[O�O[KYV>\UO�K`��G|�:XsGJILQDRUTWX
\UO[K�S:bcKDKYTWdUMPO[K
XDO[\4TPKDVYXYTWdUiUVYTPbjILK�\���O`GJi��ªM�� TWI^VDZ]XYTPO]iUX�k}¡]k}O}\UO
MaG�Q`GJMPbjVYVDO}O]Vv\UOrIA��O�~4VYXsGJTWXDO}mtiLO
MPO[KvVDO]IL\LGJILQ[O[KvfgZ]ILZ]XsGJMPO[K�\UO
KsbjI}Z]ugbjMWiUVYTPbjI��H\���GJiUVYXDO[KNbjdUMWTPmtiUTWVDZ[K`x © O[K.XDO[\4TPKYVYXYTWdUiUVYTPbjILK�TWItVDO]XYILO[K ¬±bjiLO]I^V�iUI}XD�jMPOqSUXDbjd8GJdUMPO]k}O]I^V�TWkrS:bjXYVsGJItV
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�9T�tuW9Z�TXd�d9`�Z�{|T7Y^b[a�Z�d9d�Z
l�`�{|T7Y^Y[Z ��j�v `�t�W�a�d9fzy�Zol�Z�_�Y[a�d�b[Z*{N_9\��$# % ' �5q~����R%T�}XTXj�Z�W�YSl�Z�jmT�_�Y[Z�\^\^a�f�dIb[f7b�TXj�Zoa�d9akb[amTXj�Z�Z�\cb©d�W9j�j�Z�TXWel�`�_/T�Y^bSl�ZojmT�_�Y[Z�{Na 
*Y[Z
T7d9d�`�ZolAv a�dub[`�VXY�T�b[a�f�d1���
Z�j�j�Z*�«i�a1Z*\cbSl�f�d�d9`�ZxZ�dI{Na�i*Y[fX{ 
*b^Y[Z�\�_�Y[`�i�a�_9akb�TX��j�Z�\��c
��
{ _�Yz��Z�\cbS`ztuW9a�}�T7j�Z�dub ��� ���������&�����	��V�lAv ZzT7W
\^W�Y©j�v Z*d9\^Z�{��9j�Z�l�W�VXjmfX�,Z�����@>f�W�Y©i��/TXtuW9ZxfX�9j�amtuW9akb[` ��j�Z�\�b^Y[Z�dub[Zx_,fXamdub[\�fXd�b�`*b[`ol�akY[Z�i�b[Z�{NZ�dub
Y[Z�j�a�`�\ ��jmT�_�Y[Z�\^\^a�fXd�b[fXb�T7j�Zol�Z�}XTX_,Z*W�Y
l5v ZzTXW�
7¤29=0�¤239£1Z�dub^Y[Z�i�Z�\©_,f�a�dub[\STXWei*f�W�Y[\Sl�Z�j�v T7d9d�`�Z��

\LGJILKnM�� RUTPKYVDbjTWXDOHO]V�M���Z]ugbjMWiUVYTPbjI�\UOeMaG>Q`GJMPbjVYVDOcx �6ILOeQ[bjILKDZ[mtiLO]ILQ[OHILbjVsGJdUMPOHO[KYVnm^iLOpMaG>VsGJTWMWMPO6XDZ[\4iUTWVDO<\UOpMaG © ��'
O]ItVYXsG
�PILOeiUILOp\4TWkrTWI^iUVYTPbjIª\UOpMaG<m^i8GJItVYTWVDZe\UOEfcMaGjQ[OES:bjiUucGJItVn¡]VYXDOpKYiUdUMWTWk}Z[O6O]V�VYXsGJILKYS:bjXYVDZ[OpRLbjXDK�\UOEMaG�Q`GJMPbjVYVDO
\4iUXsGJItV�M���Z]VDZc_JXDO]IL\LGJItV�ILbjVYXDONQ]¨4Q]MPOnfcMPbjd8GJM4k}bjTWILK1RtiUkrTP\UOcx © O]V.O���O]V.O[KYV1S8GJXYVYTPO]MWMPO]k}O]ItV�Q[bjkrS:O]ILKDZNS8GJX1MPOnQDRLbjT�~
\�� iUILOeO�~UQ[O]ItVYXYTPQ]TWVDZeI^iUMWMPOem^iUT8TWIL\4iUTWVniUILO6TWILKDbjMaGJVYTPbjIªO[KYVYTWujGJMPOeKYiUXNMaG © ��'�SUMWiLK�TWkrS:bjXYVsGJItVDOHm^iA��GjQ]VYiLO]MWMPO]k}O]ItV`_
Q[O]MWiUT�{´Q]T�Z]VsGJItV>VYXD�[K<SUXDb	QDRLOl\UO}M���GJSURLZ]MWTPOw����� D � H5®|¥�x�¶´M�KsO
SCO]iUVvVDbjiUVDO�§°bjTPKvm^iLO}Q[O]XYVsGJTWILO[KvVDO]IL\LGJILQ[O[K@KDbjTPO]I^V
GJTWILKYTzKDbjiLKY{´O[KYVYTWk}Z[O[K`xgFHO[K�KDTWk�iUMaGJVYTPbjILK�SUXDZ]MWTWkrTWI8GJTWXDO[K`_^O���O[Q]VYiLZ[O[Kn�HSUMWiLK�d8GjKDKsOqXDZ[KDbjMWiUVYTPbjI�G`ugO[QEiUILO © ��'³ILbjI
SCbjILQ]VYiLO]MWMPOrO]Ve§°bjXYklGJItVHiUI�\4TPKDmtiLOrGJi4{´\UO]Ma��\UO�­�� ® '@_zKYiUfcfg�]XDO]I^V<VDbjiUVDO�§�bjTPK<m^iLO>SCbjiUXHMPO[Kek}¡]k}O[K<bjdUMWTPmtiUTWVDZ[K�_
MPO[KpVDO]IL\LGJILQ[O[KHO]VeMPO[KpVDO]krSLKe\���Z]ugbjMWiUVYTPbjI«GjKDKDb	Q]TPZ[KpKDbjI^VeKYTWkrTWMaGJTWXDO[K�x � iLQ]iUIoXDZ[KDO]XYugbjTWXH\���O`GJi�GJiwS:�jMPO@y^iL\wIA��G
Z]VDZqTWItVYXDb	\4iUTWV`xt��bjiUVDO[K�MPO[K�KYTWk>iUMaGJVYTPbjILK�KsbjItV�TWIUTWVYTaGJMWTPKDZ[O[KNG[ugO[QqiUILO6GJVYk}bcKYSURL�]XDOEKD�[QsRLOpO]V.iUI}XDZ[KDO]XYugbjTWX�\UOnfcMaGjQ[O
\���O`GJiwGJVYk}bcKYSURLZ]XYTPm^iLOvu	TP\UOcx
��8��M8:9 � A#Z[Q@?OLMA,Z[H ?�A
����$ �%P���VYH $:H�=@BEA��,LYV �  ��

FHO@§°Gj·[bjI�fgZ]ILZ]XsGJMPOc_�MPbjXDKsmtiLO
MaG�XDZ]S8GJXYVYTWVYTPbjI�O]V<MPOrQ[bjI^VDO]Iti�\UO[K<\4T��:Z]XDO]I^VDKvXDZ[KDO]XYugbjTWXDKv\���O`GJi³��Q`GJMPbjVYVDOc_ GJV±{
k}bcKYSURL�]XDOc_	Iti8GJfgO[K`_UGJiUVYXDO[Kq\UZ]S:�jVDK�fcMaGjQ]TaGJTWXDO[Kq\UOeKYiUX±§�GjQ[O>xWxWx¦¥�KDbjItVqQsRLbjTPKYTPKNTWIUTWVYTaGJMPO]k}O]ItV`_LQ[bjkrk}O6TPQ]T�_4\UOE§�Gj·[bjI
GJXYdUTWVYXsGJTWXDOc_LQ[bjXYXDO[KYS:bjIL\LGJItVp�>iUILOHKYTWVYi8GJVYTPbjI4
´RLbjXDKnZ[mtiUTWMWTWdUXDO �<\4i�Q]¨	Q]MPOe\UOeM���O`GJiA_4iUI�S8GJXsGJk}�]VYXDOe§°bjIL\LGJk}O]ItVsGJM
O[KYV�MPOpVDO]krSLKNILZ[Q[O[KDKsGJTWXDOekrTPK�S8GJXNMPOeQ]¨	Q]MPO6SCbjiUXnGJVYVDO]TWIL\4XDOHKDbjI�Z]VsGJVn\���Z[m^iUTWMWTWdUXDOcx	¶ MzO[KDV�TWkrS:bjXYVsGJItVq\UO6KDTWfcI8GJMPO]X
mtiA��bjI«KDbjiLKY{´O]ItVDO]IL\�m^iA� TWM�O�~	TPKYVDOr�¢SUXYTPbjXYT.iUI�VDO]M.Z]VsGJV<SCbjiUXHMPOrQ]¨4Q]MPO
\UO>M���O`GJiAx�� O
k}bjV�
 Z[mtiUTWMWTWdUXDO �r\UbjTWV<¡]VYXDO
TPQ]TAQ[bjkrSUXYTPKE\LGJILKqMPO<KDO]ILK ��� 	����0� � ���0��� �����3�	� � �]_4Qc��O[KYV±{ �|{´\4TWXDO<M���Z]VsGJVqS:bjiUXqMPO[m^iLO]M:QsR8GjmtiLOvXDZ[KDO]XYugbjTWXqSUXDZ[KDO]ItVDOvMPO[K
k}¡]k}O�dUTWMaGJI}GJIUI^iLO]MLO]I@O`GJiAxjF<GJILK�iUI>SUXDO]krTPO]X1VDO]krSLK`_JMPON� ©qµ G6Z]VDZ�TWI^VDZ]fcXDZqKYiUX6! � GJIUILZ[O[K�klGJXYVYTPO]IUILO[K.S:bjiUX
MPO[KNm^i8GJVYXDOebjdUMWTPmtiUTWVDZ[K`_4O]VNiUILO6O�~4VDO]ILKYTPbjI�� TWItugbjMPbjI^VsGJTWXDO �¦¥qG�Z]VDZeO���O[Q]VYiLZ[O�¬±iLKDm^iA��� !c�@GJIUILZ[O[KNSCbjiUXNM���bjdUMWTPm^iUTWVDZ
� H5®cx © O[Q]TAILZ[Q[O[KDKYTWVDOc_z�@MaG
XDZ[KDbjMWiUVYTPbjIoQ[bjILKYTP\UZ]XDZ[Oc_8SUMWiLKE\�� iUI�k}bjTPK6O]Vp\UO]krT \�� TWItVDZ]fcXsGJVYTPbjI © �M� SCbjiUX6QDR8Gjm^iLO
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bjdUMWTPm^iUTWVDZcx:��bjiUXvO[KDVYTWk}O]XeMPO>VDO]krSLK<\���bjdUVDO]ItVYTPbjI�\UO�M���Z]VsGJV<KYVsGJVYTPbjIUI8GJTWXDO
S:bjiUXeQsR8GjmtiLOrbjdUMWTPm^iUTWVDZc_CILbjiLKvG[ugbjILK
QsRLbjTPKYTE\���Z]VYiL\4TPO]XlSUMWiLKrKDSCZ[Q]T��8m^iLO]k}O]ItV}M���Z]ugbjMWiUVYTPbjI GJIUItiLO]MWMPO�\UOªMaG�SUXDO[KsKYTPbjI VDbjVsGJMPO�\UOªucGJSCO]iUX}\���O`GJi®\LGJILK
MPO
KY¨4KYVD�]k}OcxAy	O]iUMPOrKsG¢ucGJMPO]iUX<��QsR8GjmtiLOrZ[m^iUTWILb[~UOr\UO
SUXYTWItVDO]krSLK�G�Z]VDZ
VYXsGjQ[Z[OrKYiUXHMaGl�LfciUXDO # x # O]I+§�bjILQ]VYTPbjI
\UO>M���GJIUILZ[O
klGJXYVYTPO]IUILOr\�� TWItVDZ]fcXsGJVYTPbjIAx ����Z]ugbjMWiUVYTPbjI�\UO>MaGlSUXDO[KsKYTPbjI�KYiUTWVHGJSUSUXDb`~	TWklGJVYTWugO]k}O]I^V�iUILO
Q[bjiUXYd:O@\UO
V ¨^S:O 
´XDO]MaG|~UGJVYTPbjI}O�~4S:bjILO]ItVYTPO]MWMPO �qSCbjiUX.QsR8GjQ]iUILOE\UO[K.bjdUMWTPmtiUTWVDZ[K�klGJTPK.Q[O]XYVsGJTWILO[K�\4T��:Z]XDO]ILQ[O[K�GJSUS8GJXsGJTPKDKDO]ItV`xtFeO[K
Q[bjiUXYd:O[KEKYTWkrTWMaGJTWXDO[KeGJiUXsGJTPO]ItVeZ]VDZvbjdUVDO]ItiLO[K6KYT�MaG
ucGJSCO]iUXqVDbjVsGJMPO<k}b�¨gO]IUILO>GJIUI^iLO]MWMPO>G[ucGJTWVpZ]VDZ<VYXsGjQ[Z[Ocx

�AO>Q]¨4Q]MPO�\UO>M���O`GJi�S8GJXsG
�PVem^i8GjKYTWk}O]ItVv�}M���Z[mtiUTWMWTWdUXDOrGJi�dCbjiUVe\UO8!�$¢GJILK6S:bjiUXpiUILO@bjdUMWTPm^iUTWVDZ>Z]ftGJMPOr�.*NH5®jx
�6ILO�O�~4VYXsGJSCbjMaGJVYTPbjI£XsGJSUTP\UO�KYiUfcfg�]XDOom^iLOªS:bjiUX *0/ ® \���bjdUMWTPmtiUTWVDZc_�M���Z]VsGJV¢KYVsGJVYTPbjIUI8GJTWXDOoSCbjiUXYXsGJTWV¢¡]VYXDOoGJVYVDO]TWItV
GJiodCbjiUVp\UO !,¬|{ C $lGJILK`xL��bjiUXpMPO[K6bjdUMWTPmtiUTWVDZ>KYiUS:Z]XYTPO]iUXDO[K � H5®<O]V �X/,®j_LM���Z]VsGJV6KYVsGJVYTPbjIUI8GJTWXDO>KDO]k�dUMPO�XsGJSUTP\UO]k}O]ItV
GJVYVDO]TWI^VNGJird:bjiUV�\UO D � $|{ � ¬vGJIUILZ[O[K�xg¶´M4IA� ¨rGJTWILKYTLS8GjK�\UOEXDO]MaGJVYTPbjIlKYTWkrSUMPOEO]I^VYXDOqMPOqVDO]krSLK�\UOqkrTPKsOE�eM���Z[mtiUTWMWTWdUXDO
O]VHM���bjdUMWTPm^iUTWVDZcx © bjkrk}O@ILbjiLKHMPO>ugO]XYXDbjILK<\LGJILKHMPO[KHKDO[Q]VYTPbjILK<KDiUTWujGJI^VDO[K`_CMaGlXsGJSUTP\4TWVDZr\UO@krTPKDOr�lM���Z[mtiUTWMWTWdUXDOr\4i
KD¨	KYVD�]k}OeS:bjiUXqQ[O[KqbjdUMWTPmtiUTWVDZ[KEO[KDVNXDO]MWTPZ[O>��MaG>SUXDZ[KDO]ILQ[O<\���GJiUVYXDO[KpXDZ[KDO]XYugbjTWXDKqKYVsGJdUMPO[KqS:bjiUXnMaG@fcMaGjQ[O<O]I�KYiUX±§°GjQ[Ocx
F<GJILK>Q[O}Q`GjK`_:M���Z[QDR8GJIUfgO¢TWkrS:bjXYVsGJItV
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GJi4~«klG|~4TWklG�\UO}MaGoVDO]krSCZ]XsGJVYiUXDO�k}b�¨gO]IUILO�¬YbjiUXYI8GJMWTP�]XDOcx1� bjiUVDO�§°bjTPK`_�MaG�SUXDZ[KsO]ILQ[O¢\�� iUI�VDO]M�klG|~4TWk�iUk \LGJILK
M�� RLZ]krTPKDSURL�]XDO@y^iL\�O]I�M���GJdLKDO]ILQ[O�\UOvQ`GJMPbjVYVDO<XDZ[KYTP\4iLO]MWMPO<TWIL\4TPm^iLOvm^iLO<\���GJiUVYXDO[Kpk}Z[Q`GJIUTPKDk}O[KpKDbjI^VESUXDZ[KDO]ItVDK�x

'6bjiLKHKYiLKYS:O[Q]VDbjILK<m^iLO>M���O]ILKsO]k�dUMPOr\UO[K<QDR8GJIUfgO]k}O]I^VDK�bjdLKDO]XYugZ[KHSUXDb�u^TPO]I^V<SUXYTWILQ]TWS8GJMPO]k}O]ItV@\UO[KHujGJXYTaGJVYTPbjILK
TWkrS:bjXYVsGJItVDO[Kr\UO¢MaGoI8GJVYiUXDO�O]V
\UO[K>SUXDbjSUXYTPZ]VDZ[Kr\UOlMaGwQ]TWXDQ]iUMaGJVYTPbjI fgZ]ILZ]XsGJMPO�GJVYk}bcKYSURLZ]XYTPmtiLOcx1¸.I�S8GJXYVYTPQ]iUMWTPO]X`_
M���GJiUfck}O]I^VsGJVYTPbjI�\UO}M���bjdUMWTPmtiUTWVDZrXDO]I4§°bjXDQ[OlQ[bjILKDTP\UZ]XsGJdUMPO]k}O]ItV@MaGªVsGJTWMWMPO}O]V<M�� TWItVDO]ILKDTWVDZl\UOrMaG�Q[O]MWMWiUMPO}iUIUTPmtiLO}\UO
!HGj\4MPO]¨g_4S:O]XYk}O]VYVsGJItVpiUI�VYXsGJILKDSCbjXYVEk}Z]XYTP\4TPbjI8GJM�KsGJTPKDbjIUIUTPO]XEVYXD�[KqTWkrS:bjXYVsGJItV`x8� G
k}b	\4T��8Q`GJVYTPbjIo\UO[KqSUXDbjSUXYTPZ]VDZ[K
\4irVYXsGJILKDSCbjXYV�\UOnM���O`GJirS8GJX.MPO[K1I^i8GJfgO[K�S:O]iUV.G`ugbjTWX`_g\LGJILK.iUILOnk}bjTWIL\4XDOqk}O[KDiUXDOc_cQ[bjItVYXYTWdUiLZ6�eQ[O[K�bjdLKsO]XYujGJVYTPbjILK`x
� O]iUXpQ[bjkrSUXDZ]RLO]ILKYTPbjIwO]VpMPO]iUXpGJI8GJMW¨	KDO�KDbjItV6GjQ]VYiLO]MWMPO]k}O]I^VeO]I�Q[bjiUXDK�x
�
8��M8�� ��G0F	=@H $:H G0P LYA)$�F SUF%$�I G�G0A5Q�I�$�F;H�BXA��5I BXL � WYF	VMG0A(IK=�$:H ��VYH G0P

'6bjVYXDOEZ]VYiL\UOpSCbjXYVsGJI^V�SUXYTWILQ]TWS8GJMPO]k}O]I^VNKYiUX�M���Z]ugbjMWiUVYTPbjI¢O]V�MaG<KDVsGJdUTWMWTWVDZp\UOqMaG<Q`GJMPbjVYVDOpILbjXD\rS:bjiUX�\UO[K�R8GJiUVDO[K
bjdUMWTPm^iUTWVDZ[K`_:iUILOrZ]ugbjMWiUVYTPbjI�O]V<iUILOlZ]VYiL\UO
SUMWiLKv\UZ]VsGJTWMWMPZ[O}\UO
MaGª\4TPKYVYXYTWdUiUVYTPbjI�\UO
fcMaGjQ[Or\���O`GJi�O]I«KYiUX±§°GjQ[Oc_:\UO[K
GJiUVYXDO[K
XDZ[KsO]XYugbjTWXDK`_�GJTWILKYTqmtiLOª\UO[K
SUXDb	Q[O[KDKYiLKrQ[bjI^VYXYTWdUi8GJItV��wMaGwkrTPKDO�O]I Z[m^iUTWMWTWdUXDO�\4i�Q]¨4Q]MPO�\UO�M���O`GJiA_.KDbjItV
TPQ]T1GJI8GJMW¨	KsZ[K`x © O[Q]T�S:O]XYk}O]Ve\UO�ugbjTWXeKYT�\���GJiUVYXDO[K�L`bjILO[Ke\UO@KYVsGJdUTWMWTWVDZ@\UO�M���O`GJi+O�~4TPKYVDO]ItVHO]Ve�¢mtiLO]MWMPO>u	TWVDO[KDKDO�Q[O[K
\4T���Z]XDO]ItVDKpXDZ[KDO]XYugbjTWXDKpZ[QsR8GJIUfgO]ItV<GJMPbjXDKE\UO<M���O`GJiAx
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y^TWkrTWMaGJTWXDO]k}O]ItVE�HMaGH�LfciUXDO # x ± _cM���Z]ugbjMWiUVYTPbjIª\UOEMaG<\4TPKYVYXYTWdUiUVYTPbjIªKsGJTPKDbjIUIUTP�]XDO6O]V�MaGJVYTWVYiL\4TWI8GJMPOe\UOEfcMaGjQ[Op\���O`GJi
O]I
KYiUX±§�GjQ[O�O[KYV�k}bjItVYXDZ[OnKYiUX�MaGE�LfciUXDO # x M SCbjiUX�MPO[K1mti8GJVYXDO�k}¡]k}O[K1bjdUMWTPmtiUTWVDZ[K�x|FHO�§°Gj·[bjI@fgZ]ILZ]XsGJMPOc_JMaGEMPbjIUfcTWVYiL\UO
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GJXDZ[b	Q[O]ItVYXYTPm^iLOl\UO¢\4TPKYS8GJXYTWVYTPbjI�\UO[K>Q`GJMPbjVYVDO[K�KsGJTPKsbjIUIUTP�]XDO[K>\UO © 	 K O]V�\���O`GJi�\UZ[Q]XDbjTWV@KYTWfcIUT��8Q`GJVYTWugO]k}O]ItVrG[ugO[Q
M���GJiUfck}O]I^VsGJVYTPbjI�\UOqM���bjdUMWTPmtiUTWVDZ6O]V�\UOEM�� TWILKDbjMaGJVYTPbjI¢TWILQ]TP\UO]ItVDOeGJi}krTWMWTPO]i¢\4i}SUXYTWI^VDO]krSLK`_^SUXDb`ugb	mti8GJI^V�iUI}XDO]VYXsGJTWV
\UOHSUMWiLK6O]I�SUMWiLK6GJdUXYiUSUV`x

� ILbjiUugO`GJiA_8\UO[Kq\4T���Z]XDO]ILQ[O[KETWkrS:bjXYVsGJItVDO[KeGJSUS8GJXsGJTPKDKDO]I^V`x8��bjiUX � � *NH5®g_4MaG
\4TPKYVYXYTWdUiUVYTPbjI�fcMPbjd8GJMPOvO[KYVnVYXD�[K
SUXDb	QDRLOr\UO@M���bjdUMWTPm^iUTWVDZ}GjQ]VYiLO]MWMPOcx��AO
SUXDb	Q[O[KDKDKYiLKH\UO
���<ywO[KYVHdUTPO]I�u^TPKYTWdUMPO
\LGJILKHMPO[KH\UO]i4~wRLZ]krTPKDSURL�]XDO[K<SCbjiUX
MPO[KpQ`GJMPbjVYVDO[KpKsGJTPKDbjIUIUTP�]XDO[K�_LQ[bjIL\4iUTPKsGJItV<�@iUI�klG|~4TWk�iUk�\���GjQ[Q]iUk�iUMaGJVYTPbjI�\UOHfcMaGjQ[O�\LGJILKqMPO[KpR8GJiUVDO[KqMaGJVYTWVYiL\UO[K
SUXDb	QDRLO�\UO !�$�$ ��k�ugO]XDK XDO[KYS:O[Q]VYTWugO]k}O]ItV � �@� �0/,®�O]V ���1� °�� H5®c_±¬±iLKYVDO�G[ucGJItV�MPO.SUTPQ�\UO�ujGJS:O]iUX Q[bjXYXDO[KYS:bjIL\LGJItV
� ugbjTWX��LfciUXDO # x # ¥�x 	6IªILbjVDO]XsG>mtiA� TWMCXDO[KYVDOe\UOpMaG�fcMaGjQ[OHO]I�KDiUX±§°GjQ[Oe\LGJILKNMPO[K�R8GJiUVDO[KnMaGJVYTWVYiL\UO[KNSUXD�[Kn\UO � �@� �NH ®
dUTPO]I m^iLOlMaGwQ`GJMPbjVYVDO�\UO © 	 K KDO�KDbjTWVr\UO]SUiUTPK@MPbjIUfcVDO]krSLKrXDO]VYTWXDZ[Ocx1� G�KYiUdUMWTWklGJVYTPbjI VDO]XYkrTWI8GJMPOª\UOªQ[O]VYVDO�O`GJi
XDZ[KDTP\4iLO]MWMPOlQ[bjItVYXYTWdUiLO¢SUXDbjd8GJdUMPO]k}O]ItVr\UO}§°Gj·[bjI«TWkrS:bjXYVsGJItVDOªGJi�SUTPQl\UO}ucGJSCO]iUX�bjdLKsO]XYugZlKYiUXvMaGª�LfciUXDO # x ± O]V
SUXDZ[Q[Z[\UO]krk}O]I^V�\4TPKDQ]iUVDZcxN��bjiUX � � *0/ ® _�MPOwQ[bjkrS:bjXYVDO]k}O]ItV�\UO[K�\UZ]SC�jVDKªKsGJTPKsbjIUIUTPO]XDK¢O[KYVªm^i8GJMWTWVsGJVYTWugO]k}O]ItV
MPO+k}¡]k}Oc_pO�~4Q[O]SUVDZ+M���O�~4VDO]ILKYTPbjI�MaGJVYTWVYiL\4TWI8GJMPO�SUMWiLK�TWkrSCbjXYVsGJI^VDO�\UO[K�Q`GJMPbjVYVDO[K�K¤GJTPKDbjIUIUTP�]XDO[K`_Em^iUTvGJVYVDO]TWfcILO]ItV
M���Z[m^i8GJVDO]iUX`x:� G�\4iUXDZ[O�SUMWiLKHTWkrS:bjXYVsGJItVDO
\UO@MaGlItiUTWVHSCbjMaGJTWXDO>S:O]XYk}O]VeiUILOrGjQ[Q]iUk>iUMaGJVYTPbjI�SUMWiLK6TWkrS:bjXYVsGJItVDOr\UO
fcMaGjQ[Or\���O`GJi�KsGJTPKDbjIUIUTP�]XDOc_Am^iUT.SCO]iUV�GJMPbjXDK>GJVYVDO]TWIL\4XDOrSUMWiLKv\UO � #�$�$ ��k ��KDbjTWV � x&#ªkrk¢¥�_�Q[bjkrS8GJXsGJVYTWugO]k}O]I^V
�
� � *NH ® xU��bjiUVDO�§�bjTPK`_LMPO[KE\UO]i4~ªQ`GJMPbjVYVDO[KpILO<KDO 
´XDO[Q[bjiUu	XDO]ItV��vS8GjKEO]VqVDbjiUVDO[KpMPO[Knd8GJIL\UO[Kp\UOHMaGJVYTWVYiL\UO[KEXDO]S8GjKsKDO]ItV
S8GJXliUI®krTWIUTWk�iUk ItiUMeGJi®Q[bjiUXDK¢\UO�M���GJIUILZ[Ocx © O]MaG�TWMWMWiLKYVYXDO�M���GJdLKDO]ILQ[Ow\UO L`bjILO[Kl\���GjQ[Q]iUk�iUMaGJVYTPbjI \UO�fcMaGjQ[O
\���O`GJiAx

��bjiUX � � � H ® _c\UONMaGefcMaGjQ[OE\���O`GJirS:O]XDKYTPKYVDONVDbjiUV�GJirMPbjIUf�\UONM���GJIUILZ[OE\LGJILK�Q[O]XYVsGJTWILO[K:
´d8GJIL\UO[K��nZ[m^i8GJVDbjXYTaGJMPO[K
Q[bjkrSUXYTPKsO[K�O]I^VYXDO �IH5®`y<O]V H5®.O]V�O]I^VYXDO D /,®.O]V�°NH5® '>x © O[Q]TtTWkrSUMWTPm^iLO�m^iLO�\UO�M���O`GJi@K`��O[KYV�GjQ[Q]iUk>iUMPZ�O]V�K`��GjQ[Q]iUk�iUMPO
\LGJILKpQ[O[KqXDZ]fcTPbjILK`x © O[Kqd8GJIL\UO[KpZ]VsGJItVEk}b�¨gO]IUILZ[O[K6O]I�MPbjIUfcTWVYiL\UOc_zQ[O]MaG
ILOHILbjiLKqTWIL\4TPm^iLO<S8GjKqS:bjiUXqM�� TWILKYVsGJItVEMaG
MPb	Q`GJMWTPKsGJVYTPbjI>SUXDZ[Q]TPKDO6� MaGJVYTWVYiL\UOc_JMPbjIUfcTWVYiL\UO�¥ \���GjQ[Q]iUk�iUMaGJVYTPbjIAx � TWILKYT�_[SUMWiLK�\UO !nkrk(\UO�fcMaGjQ[ONKDbjItV�\UZ ¬Y�ESUXDZ[KDO]ItVDK
GJi
d:bjiUV.\UO ! � GJILK.\�� TWI^VDZ]fcXsGJVYTPbjIl\LGJILK1MaG6d8GJIL\UOnMaGJVYTWVYiL\4TWI8GJMPOpGJi4{´\UO[KDKDbjiLK.\UONM���Z[m^i8GJVDO]iUX`x © O[K1SUXDbjSUXYTPZ]VDZ[K�KDbjItV
O]ILQ[bjXDOeSUMWiLKqKYTWfcIUT��8Q`GJVYTWugO[K6� �X/ ® \���bjdUMWTPm^iUTWVDZ<b�$ª\UO]i4~�d8GJIL\UO[Kq\���GjQ[Q]iUk�iUMaGJVYTPbjI+GJSUS8GJXsGJTPKDKDO]ItVE\LGJILKnMPO[K L`bjILO[K
Z[m^i8GJVDbjXYTaGJMPO[K`x	�.MWiLKn\UO � Q]k \UOpfcMaGjQ[OeK`��O[KYVnGJMPbjXDKN\UZ ¬D�@GjQ[Q]iUk�iUMPZH\LGJILKNMaGvd8GJIL\UOHKYiUd4{´Z[m^i8GJVDbjXYTaGJMPOHQ[bjIL\4iUTPKsGJItV
�<MaGH§°bjXYklGJVYTPbjIªGJVYVDO]IL\4iLOe\UO 
´fcMaGjQ]TPO]XDK��p\LGJILKNQ[O[K�MaGJVYTWVYiL\UO[K�_tVsGJIL\4TPKNmtiLOpM���GjQ[Q]iUk�iUMaGJVYTPbjI�G�GJVYVDO]TWI^V�SUMWiLKN\UO � x�¬
krk \LGJILK�MaG�d8GJIL\UOHGJiUVDbjiUXN\UO/D � /,® '>x^¸.ItVYXDOeQ[O[KN\UO]i4~ld8GJIL\UO[K`_giUILOHGjQ[Q]iUk�iUMaGJVYTPbjI�O�~4TPKYVDO6GJiLKsKYT�_gklGJTPKnG[ugO[Q
iUILO>GJkrSUMWTWVYiL\UO<dCO`GJiLQ[bjiUSwSUMWiLKn§�GJTWdUMPOcx � iLQ]iUILO>GJiUVYXDO<MaGJVYTWVYiL\UO<ILO<S8GJXsG
�PVp¡]VYXDOviUILOBL`bjILO<\���GjQ[Q]iUk�iUMaGJVYTPbjIAx
� ��� ��� ������� 
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�AO[KpXDZ[KDiUMWVsGJVDK6SUXDZ[Q[Z[\UO]I^V<KYiUfcfg�]XDO]ItVHiUIwQ[bjkrS:bjXYVDO]k}O]ItVv\4¨	I8GJkrTPm^iLO�\4T���Z]XDO]ItVHSCbjiUX6MPO>Q]¨4Q]MPO�\UO�M���O`GJi�\UO
S8GJXYVqO]VE\���GJiUVYXDO<\�� iUILO<bjdUMWTPm^iUTWVDZ<Q]XYTWVYTPmtiLOHQ[bjkrSUXYTPKDO<O]I^VYXDO'*0/ ® O]V � H ® x	��bjiUXpQ[bjkrSUXDO]IL\4XDO<MaG@\4T���Z]XDO]ILQ[O<O]ItVYXDO
Q[O[K�\UO]i4~rXDZ]fcTWk}O[K`_giUILO6Z]VYiL\UOESUMWiLK�\UZ]VsGJTWMWMPZ[O6\UOEM���Z]ugbjMWiUVYTPbjI�\UO[K�\4T���Z]XDO]ItVDKNXDZ[KDO]XYugbjTWXDK�GvZ]VDZpZ]VDO]IL\4iLOpO]I^VYXDOpMPO[K
!�# � O]V ! ± � GJIUILZ[O[K6\�� TWItVDZ]fcXsGJVYTPbjI+ItiUk}Z]XYTPm^iLOvS:bjiUXpMPO[KEbjdUMWTPm^iUTWVDZ[KeQDR8GJXYIUTP�]XDO[K *0/,®<O]V � H5®cxU� G}fcMaGjQ[Ov\���O`GJiwO]I
KDiUX±§°GjQ[O�RLbjXDKe\4i�S:�jMPO 'ebjXD\wO[KDVpTWIL\4TPm^iLZ[O>KYiUXeMaG}�LfciUXDO # x��4xC¸.MWMPO
O[KYVe�lXsGJSUSUXDb	QDRLO]X<\UO�MaG}�LfciUXDO>SUXDZ[Q[Z[\UO]ItVDO
# x ± xN�AO[KªQ`GJMPbjVYVDO[KªKsGJTPKDbjIUIUTP�]XDO[Kªm^iUTeK`��Z]VDO]IL\UO]I^V@¬ iLKDm^iA����M���Z[m^i8GJVDO]iUX�KDbjItV�dUTPO]I u^TPKDTWdUMPO[K`x���bjiUVDO�§�bjTPK`_NVDbjiUVDO[K
MPO[K�MaGJVYTWVYiL\UO[K�XDO]S8GjKsKDO]ItV@QDR8Gjm^iLO�GJIUILZ[OlS8GJX�iUILOrucGJMPO]iUX�krTWIUTWklGJMPO¢ItiUMWMPO¢KYTWfcIUT��zGJItV`_1��ILbjiUugO`GJiA_�mtiA��GJiLQ]iUILO
L`bjILO>\���GjQ[Q]iUk�iUMaGJVYTPbjI«GJIUItiLO]MWMPO>IA��O�~4TPKYVDO�bjiwILOvKDOH§°bjXYk}O>�
MaGlKYiUX±§�GjQ[Ov\UO��+GJXDK`x 	6I�Q[bjILKYVsGJVDOvVDbjiUVDO�§°bjTPKpiUILO
GJiUfck}O]I^VsGJVYTPbjI«XDZ]fciUMWTP�]XDOr\UO@MaG�mti8GJI^VYTWVDZr\UO>fcMaGjQ[Or\UZ]S:bcKDZ[O
\LGJILKHMPO[KHQ`GJMPbjVYVDO[KvKsGJTPKDbjIUIUTP�]XDO[K�x�y^iUX<Q[O[KHk}¡]k}O[K
GJIUILZ[O[K�_4MPOHdUTWMaGJIo\UOHMaG
Q`GJMPbjVYVDO<S:bjMaGJTWXDO
'6bjXD\�_U\UOHMaG@fcMaGjQ[OvVDbjVsGJMPOvO]I�KYiUX±§�GjQ[OHRLbjXDKE\UOHMaG
Q`GJMPbjVYVDO<XDZ[KYTP\4iLO]MWMPOvO]V
\UOHMaGrujGJS:O]iUXE\���O`GJi�VDbjVsGJMPOvO[KYVqk}bjI^VYXDZ�KYiUXqMaG
�LfciUXDO # x � $rO]V # x ��� x

� G}Q`GJMPbjVYVDO>SCbjMaGJTWXDO>S:O]XD\�XDZ]fciUMWTP�]XDO]k}O]ItVvO]I^u^TWXDbjIA$4x ± ¬}Q]k+*jGJI+\UOvfcMaGjQ[Oc_zklGJTPKeQ[O]MaG}ILO>Q[bjXYXDO[KYSCbjIL\oS8GjKe�
iUIwVsGJi4~o\UO�S:O]XYVDO�\LGJILK6MPOvXDZ]fcTWk}O@KYVsGJVYTPbjIUI8GJTWXDOcx © O]VYVDO@O`GJiwO[KYV6VYXsGJILKYkrTPKDO>GJi4~wGJiUVYXDO[KeXDZ[KDO]XYugbjTWXDK6klGJXYVYTPO]ILK`x
��G@�LfciUXDO # x ��� k}bjItVYXDO�m^iA� iUILOvS8GJXYVYTPO>\UOvQ[O]VYVDO�O`GJiwKDO]XYVEdUTPO]I��lGJiUfck}O]ItVDO]XeXDZ]fciUMWTP�]XDO]k}O]ItVHM���GJkrSUMWTWVYiL\UO�\UO[K
Q`GJMPbjVYVDO[K6KsGJTPKDbjIUIUTP�]XDO[K`_LGJiLKsKYT�dUTPO]Io\LGJILKqMPO[Kqk}b�¨gO]IUILO[KpMaGJVYTWVYiL\UO[K6mtiLO<\LGJILKEMPO[KqXDZ]fcTPbjILKpZ[m^i8GJVDbjXYTaGJMPO[K`x © O]MaGrKsO
VYXsGj\4iUTWV�S8GJX iUILONGJiUfck}O]ItVsGJVYTPbjIrQ[bjXYXDO[KYS:bjIL\LGJItVDON\UO[K SUTPQ[K�\UO�ucGJSCO]iUX�GJVYk}bcKDSURLZ]XYTPmtiLO�MPbjXDK \UO�MPO]iUX�KYiUdUMWTWklGJVYTPbjI
VDO]XYkrTWI8GJMPO<�>MaGv�LIª\4i�SUXYTWItVDO]krSLKEdUTPO]I�u	TPKYTWdUMPOeKYiUXNMaGv�LfciUXDO # x ��� x dAx4�AO[KNk}¡]k}O[KnVDO]IL\LGJILQ[O[KqKDbjI^VnbjdLKsO]XYujGJdUMPO[K
S:bjiUXeMPO[KHIti8GJfgO[K<\UO@fcMaGjQ[O�� ILbjI+k}bjItVYXDZ�¥�x��+GJMWfcXDZ>MaG¢MPbjIUfciLO]iUXv\UO@MaG}§�O]IL¡]VYXDO
VDO]krS:bjXDO]MWMPO
\�� TWItVDZ]fcXsGJVYTPbjIA_AMPO[K
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�LfciUXDO[K�SUXDZ[Q[Z[\UO]I^VDO[K1k}bjItVYXDO]I^V1m^iLO�M���Z]VsGJV1KYVsGJVYTPbjIUI8GJTWXDOn\4i>Q]¨4Q]MPO�\UO�M���O`GJi�IA��O[KDV�S8GjK1GJVYVDO]TWItV`xcy4Gp\UZ]VDO]XYkrTWI8GJVYTPbjI
XDO[KYVDOqTPQ]TLO]ILQ[bjXDOETWILQ[O]XYVsGJTWILOcx �pIrS:bjTWItV�TWkrSCbjXYVsGJI^V�O[KYV`_jVDbjiUVDO�§°bjTPK`_gm^iLOnMaGeSCO]XYVDOEXDZ]fciUMWTP�]XDOp\���O`GJi}ILOqKYTWfcIUT��8OES8GjK
§�bjXDQ[Z]k}O]I^VNKDbjI8
´TWILKDVsGJdUTWMWTWVDZ �6�HQ[O]VYVDOEbjdUMWTPmtiUTWVDZcx^�.iUTPKDm^iA��O]MWMPOpO[KYV.MaGvKDO]iUMPOEKDbjiUXDQ[OE\���O`GJilTWIUTWVYTaGJMPOc_tQc��O[KYV�O]MWMPOpKDO]iUMPO
mtiUT�S:O]XYk}O]VE¬±iLKDm^iA���ªM���Z]VsGJdUMWTPKDKDO]k}O]I^V@\UO}M���Z]VsGJV>KYVsGJVYTPbjIUI8GJTWXDOc_�M�� RtiUkrTP\4T��8Q`GJVYTPbjI \UO[K>GJiUVYXDO[K>XDZ[KDO]XYugbjTWXDK>\���O`GJi
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��Q`GJMPbjVYVDO[K<K¤GJTPKDbjIUIUTP�]XDO[K`_CujGJS:O]iUX<\���O`GJiA_CIti8GJfgO[Kv\UO@fcMaGjQ[O�¥�x © bjI4§�bjXYk}Z]k}O]I^V>�¢MaG�\UO[KDQ]XYTWSUVYTPbjI«\UO[KeSUXYTWILQ]TWS8GJi4~
k}Z[Q`GJIUTPKDk}O[KEkrTPKEO]Ir¬YO]i�\LGJILKEMaG
KsO[Q]VYTPbjI # x&#4_LQ[O]MaG
XDO�h8�]VDOvKDTWkrSUMPO]k}O]ItVpMaG}KDZ[QDRLO]XDO[KDKsO<TWIUTWVYTaGJMPOv\UO<MaG
m^i8GJItVYTWVDZ
\UOvujGJS:O]iUX6\LGJILKpMPO[K=L`bjILO[KeO�~	VYXsG|{�S:bjMaGJTWXDO[K`x8��GrucGJSCO]iUXpO�~4S:bjXYVDZ[O�\LGJILKEMPO>Q]¨	Q]MPO�fcMPbjd8GJM�\4iUXsGJI^V6M���Z]VDZ�ILO<SCO]iUV`_
\4iUXsGJI^VEMPO[KqSUXDO]krTP�]XDO[KeGJIUILZ[O[KE\�� TWItVDZ]fcXsGJVYTPbjIA_z¡]VYXDOvQ[bjkrSCO]ILKsZ[OHS8GJXqMPOehLi4~ª\UOHucGJSCO]iUXqTWI^ugO]XDKDOvm^iUT�ILO<\UZ]SCO]IL\
m^iLO<\UO<MaG
m^i8GJItVYTWVDZ�VDbjVsGJMPOv\UOHujGJS:O]iUXp\LGJILKqMPO[K=L`bjILO[KpO�~4VYXsG|{�SCbjMaGJTWXDO[K`x

FeO]i4~�KsQ[Z]I8GJXYTPbcK�KsbjItV�\UbjILQ�S:bcKDKYTWdUMPO[K`x|FHGJILK�MPO�SUXDO]krTPO]X`_JMaGpQ`GJMPbjVYVDO�S:bjMaGJTWXDO 'ebjXD\�KsO�u	TP\UOc_�\LGJILK�iUI�SUXDO]krTPO]X
VDO]krSLK�_ S:bjiUX�XDO]krSUMWTWX
MPO[K
GJiUVYXDO[K>XDZ[KsO]XYugbjTWXDK>klGJXYVYTPO]ILK�x�����GJiUfck}O]ItVsGJVYTPbjI­\UOlMaGom^i8GJItVYTWVDZª\UO}fcTWu	XDO¢SUXDZ[KDO]ItVDO
\LGJILKHMPO[K�Q`GJMPbjVYVDO[KvKsGJTPKDbjIUIUTP�]XDO[K<S:O]XYk}O]V�GJMPbjXDK<iUILO}GJiUfck}O]I^VsGJVYTPbjI�\UO
MaGªm^i8GJItVYTWVDZ}\���O`GJi�XsGJk}O]ILZ[OrS8GJXv���<y
KDiUX<MaGªQ`GJMPbjVYVDO}ILbjXD\«O]V<VDO]IL\4XsGJTWV
GJTWILKYT���Z[m^iUTWMWTWdUXDO]XvSUXDbjfcXDO[KDKYTWugO]k}O]I^V@KDbjI�dUTWMaGJIAx © O[Q]T�SCbjiUXYXsGJTWV>¡]VYXDOrujGJMWTP\UZ
S8GJX@MaG�\4TWkrTWI^iUVYTPbjI®bjdLKDO]XYugZ[O�\UO}MaGoklGjKDKDOl\���O`GJi�S:O]XD\4iLO¢QsR8GjmtiLO�GJIUILZ[O¢S8GJX>MaGoQ`GJMPbjVYVDO+� ILbjI�k}bjItVYXDZ�¥�x1� G
Q[bjILKsZ[mtiLO]ILQ[O>KDO]XsGJTWVEMaGrKYVsGJdUTWMWTWVDZ>\4¨^I8GJkrTPm^iLO�\UOvMaG}Q`GJMPbjVYVDO>�.*0/ ® xL� bjiUVDO�§°bjTPK`_zM���GJiUfck}O]ItVsGJVYTPbjI�Q[bjXYXDZ]MPZ[O�\UO<MaG
ucGJS:O]iUX�\���O`GJirILOnSCO]iUV�KDON§�GJTWXDOnTWIL\UZ��LIUTWk}O]ItVNO]V�\LGJILK.iUIl\UO]i4~4TP�]k}OqKDQ[Z]I8GJXYTPbU_cTWMUIA��O[KYV.S8GjK�O�~4Q]MWi}m^iLOnMaGeujGJMPO]iUX
GJVYVDO]TWI^VDOvKsGJVYiUXDO<M���GJVYk}bcKDSURL�]XDOc_USUXDb`ugb	mti8GJI^VeGJTWILKYT�iUILOvGjQ[Q]iUk>iUMaGJVYTPbjIwXDZ]fciUMWTP�]XDO�\UOHfcMaGjQ[O��
Q[O]XYVsGJTWILKpO]IL\4XDbjTWVDK
\UO6MaGvKDiUX±§°GjQ[O6klGJXYVYTPO]IUILOcx © O]VYVDO6m^iLO[KYVYTPbjI�IA��O[KYV�S8GjKNO]ILQ[bjXDOeTPQ]T8XDZ[KDbjMWiLOHO]VN\UO[KNZ]VYiL\UO[KnQ[bjkrSUMPZ]k}O]I^VsGJTWXDO[KEKDbjItV
ILZ[Q[O[KsKsGJTWXDO[K`x

��bjiUX}M���bjdUMWTPm^iUTWVDZ � H5®j_1MaG�I8GJVYiUXDO�\4i®Q]¨4Q]MPO�\UOªM���O`GJi­O[KYV
SUXDbJ§°bjIL\UZ]k}O]ItV�\4T��:Z]XDO]I^VDOcx�� G�fcMaGjQ[O�\���O`GJi®O]I
KDiUX±§°GjQ[O<RLbjXDKe\4i�S:�jMPO)'ebjXD\�O[KYVETWIL\4TPm^iLZ[O@KYiUXEMaG@�LfciUXDO # x � #4x�	6I�ILbjVDO�M���O�~	VDO]ILKDTPbjIoTWkrS:bjXYVsGJItVDO@\UO[K6Q`GJMPbjVYVDO[K
K¤GJTPKDbjIUIUTP�]XDO[K`x ¶ M�GJSUS8GJXsGJTWV@dUTPO]IA_���ILbjiUugO`GJiA_ iUILOld8GJIL\UO}MaGJVYTWVYiL\4TWI8GJMPO�KYVsGJdUMPOl\���O`GJi�\LGJILKvMPO[K>VYXDbjSUTPmtiLO[K>mtiUT
S:O]XD\4iUXDO�QDR8Gjm^iLOoGJIUILZ[Ocx.� G«mti8GJI^VYTWVDZ�klG|~	TWklGJMPO�\UOªfcMaGjQ[OwGjQ[Q]iUk�iUMPZ[OoGJiUfck}O]I^VDOo\���GJIUILZ[O�O]I­GJIUILZ[O�\LGJILK
Q[O[K@XDZ]fcTPbjILK`_�VsGJIL\4TPK
m^iLOlMPO[K
Q`GJMPbjVYVDO[KrKsGJTPKDbjIUIUTP�]XDO[Kr\UO[K@k}b�¨gO]IUILO[KrO]V>R8GJiUVDO[K
MaGJVYTWVYiL\UO[K
SUXDZ[KDO]I^VDO]ItV}QsR8GjmtiLO
GJIUILZ[O>MPO[KEk}¡]k}O[KHQ`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K`x © O[KpSUXDbjSUXYTPZ]VDZ[KHKDbjI^VeGJiLKDKDT dUTPO]Iou	TPKYTWdUMPO[Ke\LGJILKpMPO[KpdUTWMaGJILKH\UO[Kp\4T���Z]XDO]ItVDK
XDZ[KsO]XYugbjTWXDK`x

y^iUX�Q[O[K�k}¡]k}O[KnGJIUILZ[O[K`_tMPOEdUTWMaGJI¢\UOpMaG<Q`GJMPbjVYVDO6SCbjMaGJTWXDO '6bjXD\�_g\UOpMaG<ucGJSCO]iUX�\���O`GJi�O]V�\UO[K�Iti8GJfgO[KN\UOEfcMaGjQ[O
O[KDV6k}bjI^VYXDZ}KYiUXHMaGl�LfciUXDO # x � !ªO]V # x � CLx�� G�Q`GJMPbjVYVDO
SCbjMaGJTWXDO('ebjXD\�SCO]XD\+O]I^u^TWXDbjI #4x ± Q]k+*jGJI«\UO@fcMaGjQ[O
O]VHQ[O
VsGJi4~�S:O]iUV�¡]VYXDO}Q[bjILKYTP\UZ]XDZc_��ªM�� TWItugO]XDKsOl\UO !,¬,®r\���bjdUMWTPm^iUTWVDZc_ Q[bjkrk}OlMaGªS:O]XYVDO}O]I�O`GJi�\UOrMaG�Q`GJMPbjVYVDOl\LGJILKvMPO
XDZ]fcTWk}O@KYVsGJVYTPbjIUI8GJTWXDOcx:¸.I+O��:O]V`_zMaG}�LfciUXDO # x � C�k}bjItVYXDO
m^iLOvMaGlujGJS:O]iUX6\���O`GJi�O]VpMPO[KeI^i8GJfgO[K6XDO]SUXDb	\4iUTPKDO]I^VeTPQ]T
QsR8GjmtiLOHGJIUILZ[OeMPOEk}¡]k}OedUTWMaGJIA_	Q[bjXYXDO[KYSCbjIL\LGJI^VE�vMPO]iUXnZ]VsGJVN\���Z[m^iUTWMWTWdUXDOcxU�pILOp§°bjTPK�m^iLOEM���GJVYk}bcKYSURL�]XDO<G@GJVYVDO]TWItV
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KsG¢MWTWkrTWVDO@\UO
KsGJVYiUXsGJVYTPbjIA_CTWM1ILO@SCO]iUVeSUMWiLK<Q[bjItVYXD�jMPO]X<MPO
Q]¨4Q]MPO>\UO@M���O`GJi�O]VHILO
KDO]XYV6TPQ]T.m^iLO>\UO)
´VYXsGJILKYS:bjXYVDO]iUX��
O]ItVYXDO}MPO
S:�jMPO�� MaG�KDbjiUXDQ[O�¥<O]V<MPO[K<VYXDbjSUTPmtiLO[K�� MPO
SUiUTWVDK¤¥�xAFH�[Kvm^iLO
MPO
XDZ]fcTWk}OlKYVsGJVYTPbjIUI8GJTWXDOlK`��Z]VsGJdUMWTWV¢�°GJi«d:bjiUV
\UO(D � $ªGJILK¤¥�_zTWM1GJSUS8GJXsG
�PVvGJi4{´\UO]Ma�ª\UO � H5®viUI�Z[QDR8GJIUfgO@XDZ]fciUMWTPO]XvO]VH\UO�k}¡]k}OrGJkrSUMWTWVYiL\UO}GJIUI^iLO]MWMPO@O]I^VYXDO
MaG
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Q`GJMPbjVYVDO '6bjXD\lO]V�Q[O]XYVsGJTWILO[K L`bjILO[K�VYXDbjSUTPQ`GJMPO[K`xt� O[K�k}¡]k}O[K�KDTWk�iUMaGJVYTPbjILKn� �X/,®q\���bjdUMWTPm^iUTWVDZETWIL\4TPm^iLO]ItVNiUILOqSCO]XYVDO
XDZ]fciUMWTP�]XDO�\���O`GJioSUMWiLKqTWkrS:bjXYVsGJItVDO>\UO]SUiUTPKEMaG
Q`GJMPbjVYVDO
'ebjXD\�\���O]Itu	TWXDbjI # x��
Q]k+*jGJIAx
�pI>SCbjTWI^V�TWkrS:bjXYVsGJItV�O[KYV�mtiLO�M���bjdLKDO]XYucGJVYTPbjI
KDiUX MaGE�LfciUXDO # x � !6\�� iUILONSCO]XYVDONGJIUItiLO]MWMPOq\���O`GJi@SCbjiUX�MaGEQ`GJMPbjVYVDO

'ebjXD\«S:bjiUX>QsR8GjmtiLOªbjdUMWTPm^iUTWVDZlILO¢\UbjTWV>S8GjK@¡]VYXDO}XDO]MWTPZ[Oª��iUI�Q`GJXsGjQ]VD�]XDO¢TWILKYVsGJdUMPOlTWI^VYXYTWILKD�[m^iLO�\UOlMaG�Q`GJMPbjVYVDOcx
¸�MWMPO<Q`GjQDRLO<TPQ]TA\UO[KqQ[bjkrS:bjXYVDO]k}O]ItVDKe\4¨^I8GJkrTPm^iLO[KqSUXDbjd8GJdUMPO]k}O]I^V6\4T���Z]XDO]ItVDKES:bjiUXqQDR8GjQ]iUILOv\UO<Q[O[KpbjdUMWTPmtiUTWVDZ[K`x
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\UOld8GjKDKYTWILK>\�� TWkrS8GjQ]VDK@\UO[K L`bjILO[K@Z[mti8GJVDbjXYTaGJMPO[K`x��6ILOlKYTWIUfciUMaGJXYTWVDZ¢TWkrSCbjXYVsGJI^VDOªO[KYV
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\UO>Q[bjItugO]XYfgO]ILQ[O}GJi�KYiL\	{´O[KYVH\4iwQ]XsGJVD�]XDO
mtiUT�SCbjiUXYXsGJTPO]I^VHTWMWMWiLKYVYXDO]XeKsbjTWVpM���GjKDKD�[QsRLO]k}O]ItV 
´XDZ[Q[O]ItV����g²|¥E\�� iUIwMaGjQc_
KsbjTWVqMaG
VYXsGjQ[Ov\UOHfgO]M O]VE\UO<XDO]fgO]M�\4i�SCO]XYklG|§�XDbcKYV`x
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O]k�d8GJXDm^iLZ[K�KDiUX MaGEKsbjIL\UO��+GJXDK�	e\4¨4KDKDO]¨
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k}�]VYXDO�\UO<MaGrKYiUdLKYiUX±§�GjQ[O<\UO[KEXDZ]fcTPbjILKeG[ugbjTPKYTWI8GJI^VpMPOvQ]XsGJVD�]XDO¢���oTWVYXDbJ§�GJILb`u5�������%�P_ #�$�$�#g¥�xCy^TAM�� Rt¨4\4XDbjfg�]ILO>GrZ]VDZ
TWIUTWVYTaGJMPO]k}O]I^VrXDO]MWTPZ���MaG�SUXDZ[KsO]ILQ[O¢\���O`GJiA_�bjI�S:O]ILKDOc_���SUXDZ[KDO]I^VrmtiLO¢\LGJILK�MPO[K@XDZ]fcTPbjILK
Z[mti8GJVDbjXYTaGJMPO[K�_�Q[O]MWiUT�{´Q]T
O�~4TPKYVDOHSUMWiUVD�jVpKsbjiLKn§�bjXYk}O�\UOHkrTWILZ]XsGJi4~ªR^¨	\4XsGJVDZ[K�x

�AO[K�Q[bjXYXDZ]MaGJVYTPbjILKnO]I^VYXDOpMPO[K�k}b^\U�]MPO[KNQ]MWTWklGJVYTPmtiLO[KnO]VNQ[O]XYVsGJTWILO[K�bjdLKDO]XYucGJVYTPbjILK�fgZ[bjMPbjfcTPmtiLO[KqGJSUS8GJXsGJTPKDKDO]I^V�TPQ]T
GjKsKDO Lv\UZ]MWTPQ`GJVDO[K`_UklGJTPK6O]MWMPO[KqTWMWMWiLKYVYXDO]ItV6MPO[KqfcXsGJIL\UO[KES:bcKDKYTWdUTWMWTWVDZ[KESUXDbjkrTPKDO[KqS8GJXEMPO]iUXDKE§ iUVYiUXDO[KqTWI^VDO]XsGjQ]VYTPbjILK`x
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S8GJXYVYTPO�TWkrS:bjXYVsGJItVDOª\UO�MaG�fcMaGjQ[Oª\���O`GJi�SCbjMaGJTWXDO�S:bjiUXYXsGJTWVr¡]VYXDOlVYXsGJILK±§°Z]XDZ[O�ugO]XDK@MPO[K L`bjILO[K
Z[m^i8GJVDbjXYTaGJMPO[K`x��pILO
Q[bjILKsZ[mtiLO]ILQ[O
\4TWXDO[Q]VDO
O[KYV6m^iLO>MPbjXDKDmtiLO>M���bjdUMWTPm^iUTWVDZ>ucGJXYTPOc_CQ[O]MaGlSUXDb	\4iUTWXsG¢iUI�Z[QsR8GJIUfgO
Q[bjItVYTWIti«\UO@fcMaGjQ[O@O]ItVYXDO
MPO[K L`bjILO[KªS:bjMaGJTWXDO[K�O]V�Z[m^i8GJVDbjXYTaGJMPO[K�\UbjItV�MaG�\4TWXDO[Q]VYTPbjI O]VªMPO�VsGJi4~ \UO�VYXsGJILK±§°O]XYV�\UZ]S:O]IL\UO]ItV�\UO+MaG�ujGJMPO]iUX
\UO}M���bjdUMWTPmtiUTWVDZcx���� TP\UZ`GJM�KsO]XsGJTWV�\UO}S:bjiUugbjTWX>KYiUTWu	XDOrM���Z]ugbjMWiUVYTPbjI�\UO}MaGªfcMaGjQ[O¢\���O`GJi�klGJXYVYTPO]IUILO�Q[bjIj¬±bjTWI^VDO]k}O]ItV
G`ugO[Q�MPO[KrucGJXYTaGJVYTPbjILK¢VDO]krSCbjXDO]MWMPO[K¢\UO[KlZ]MPO]k}O]ItVDK�bjXYdUTWVsGJi4~­O]V¢G|~4TaGJi4~ klGJXYVYTPO]ILK`x���bjiUVDO�§�bjTPK`_�MPO[KlQ[bjItVYXsGJTWI^VDO[K
TWkrS:bcKDZ[O[K�S8GJX�MPO[KNQ`GJS8GjQ]TWVDZ[K�\UO[KNQ`GJMPQ]iUMaGJVDO]iUXDKNiUVYTWMWTPKDZ[K�ILOpS:O]XYk}O]VYVDO]ItVNS8GjKNGjQ]VYiLO]MWMPO]k}O]I^VniUILOpVDO]MWMPO6bjSCZ]XsGJVYTPbjIAx
y4GjQsR8GJItVemtiLO<M�� TWI^VDZ]fcXsGJVYTPbjIw\�� iUILO�GJIUILZ[O�klGJXYVYTPO]IUILO�Q[b)*UVDOvO]I^u^TWXDbjI #�#
RLO]iUXDO[K © �M� �@MaG
XDZ[KDbjMWiUVYTPbjIwQDRLbjTPKYTPOc_
KDiUTWu^XDOHM���Z]ugbjMWiUVYTPbjI�\4ioQ]¨	Q]MPO�\UOHM���O`GJiA_LILO<KDO]XsGJTWV±{´Q[O>mtiLO<KYiUXqiUILOvSCZ]XYTPb	\UOv\UO<M���bjdUMWTPm^iUTWVDZvKDbjTWV�DT��°NH H�H�HlGJILK`_
ILZ[Q[O[KsKYTWVDO]XsGJTWVpO]Itu	TWXDbjI !�$�$rGJIUILZ[O[K6\�� TWItVDZ]fcXsGJVYTPbjILKeItiUk}Z]XYTPm^iLO[KpQ[bjI^VYTWItiLO[K`x

FHGJILK1Q[ONQ[bjItVDO�~4VDOc_JILbjiLK�k}O]ILbjILK�VDbjiUVDO�§°bjTPK�GjQ]VYiLO]MWMPO]k}O]ItV.iUI
Q[O]XYVsGJTWI
ILbjk�dUXDOn\UO�KDTWk�iUMaGJVYTPbjILK1S:bjiUX�Q[O]XYILO]X
MPO[K@bjXD\4XDO[K@\UOlfcXsGJIL\UO]iUXr\UOlQ[O[K>VYXsGJILK±§°O]XYVDK�S:bjiUX
\4T��:Z]XDO]I^VDO[K@bjdUMWTPm^iUTWVDZ[K@dUTPO]I�QsRLbjTPKYTPO[K
O]V>KYiUTWucGJItV@SUMWiLKYTPO]iUXDK
Q[bjI4�LfciUXsGJVYTPbjILKpTWIUTWVYTaGJMPO[K`x © O]MaG@S:O]XYk}O]VYVYXsGr\UO<Q[bjILKYVYXYiUTWXDO<iUILOHRUTPKDVDbjTWXDOHSCbcKDKDTWdUMPO<\UO[KqQ`GJMPbjVYVDO[KEklGJXYVYTPO]IUILO[KEKYiUX
MPO[Kp\4T�~ª\UO]XYIUTPO]XDKpkrTWMWMWTPbjILKp\���GJIUILZ[O[K`x

'6bjiLKpG`ugbjILKpQsRLbjTPKYT�TPQ]T \�� TWMWMWiLKYVYXDO]XpKDTWkrSUMPO]k}O]ItVpiUI�O�~UO]krSUMPOvKYTWfcIUT��8Q`GJVYT�§Yxzy^T �@R8GJiUVDOvbjdUMWTPm^iUTWVDZc_UMaG
Q`GJMPbjVYVDO
S:bjMaGJTWXDO�KDOwKDiUdUMWTWk}OoXsGJSUTP\UO]k}O]I^VwGJi£SUXDbJ�LV�\UO[K�Q`GJMPbjVYVDO[K�Z[mti8GJVDbjXYTaGJMPO[K�_�iUILO�m^iLO[KYVYTPbjI TWItVDZ]XDO[KDKsGJI^VDO+O[KYV�\UO
K¤G[ugbjTWXr�om^iLO]MWMPOlu	TWVDO[KDKDOlMaGoQ`GJMPbjVYVDO�S:bjMaGJTWXDOlILbjXD\�KDO¢XDO�§�bjXYk}O¢MPbjXDKDm^iLOlM���bjdUMWTPm^iUTWVDZ¢XDO[\UO]u^TPO]I^VrSUMWiLK�d8GjKDKsOcx�� G
Q[bjI4�LfciUXsGJVYTPbjIªTWIUTWVYTaGJMPO6iUVYTWMWTPKDZ[OeO[KYV�SUXDb	QDRLOe\UOpMaG/
 Q`GJXYVDO �6\���GjQ[Q]iUk�iUMaGJVYTPbjI�bjdUVDO]I^iLOHKYiUX�MaGv�LfciUXDO # x � ¬>�vR8GJiUVDO
bjdUMWTPm^iUTWVDZc_jMaGeKDO]iUMPOqKDbjiUXDQ[On\UOnfcMaGjQ[Oq\���O`GJi}Z]VsGJItV.TPQ]TUiUILOnQ`GJMPbjVYVDOqZ[m^i8GJVDbjXYTaGJMPOqXDO[Q]VsGJIUfciUMaGJTWXDOEm^iUTUO]ILQ`Gj\4XDO � XDKDTaG
O]V
�1G[ugbjIUTPKr��bjILK`x © O]VYVDOªQ`GJMPbjVYVDO¢XDO]MaGJVYTWugO]k}O]ItV}MaGJXYfgO�O[KYV>Q[bjkrSUXYTPKsO�O]I^VYXDOlMPO[K
Q[b	bjXD\UbjIUILZ[O[K �NH5®lO]V�� *NH5®��
O]V$°0/,®|y�O]V�/,® '>_4MWiUTAQ[bjI4§°Z]XsGJItV6iUILOvO�~4VDO]ItVYTPbjIoMaGJVYTWVYiL\4TWI8GJMPO>O]VEMPbjIUfcTWVYiL\4TWI8GJMPOvXDO[KDSCO[Q]VYTWugO]k}O]I^V6\UO'*NH5®<O]V � H5®jx
� iLQ]iUILO�GJiUVYXDOvKsbjiUXDQ[OHSCbjMaGJTWXDO<IA��G}Z]VDZ<TWItVYXDb	\4iUTWVDO�O]VqM���GJVYk}bcKYSURL�]XDO�TWIUTWVYTaGJMPOvO[KYVEKYiUSUS:bcKDZ[OvKs�[QDRLOcxL�AO[KEujGJMPO]iUXDK
\UO[K>GJMWdCZ[\UbcKvO]Vv\UO[KvTWILO]XYVYTPO[KvVYRLO]XYkrTPm^iLO[K�\LGJILK<MPO[KBL`bjILO[KvSCbjMaGJTWXDO[KvbjI^V�Z]VDZrTWILQsR8GJIUfgZ[O[K`x ����bjdUMWTPm^iUTWVDZrTWIUTWVYTaGJMPO
O[KDVrM���bjdUMWTPmtiUTWVDZ�GjQ]VYiLO]MWMPOc_ D °0/%¯%� � ® _.Q[bjXYXDO[KYS:bjIL\LGJItV�GJSUSUXDb[~4TWklGJVYTWugO]k}O]ItVo��MaG+§�bjTPK��+M���bjdUMWTPmtiUTWVDZok}b`¨gO]IUILO
klGJXYVYTPO]IUILO�KYiUX¢MPO[K¢\UO]XYIUTPO]XDK4C��+G«O]Vª�«KsG«ujGJMPO]iUX¢krTWIUTWklGJMPOw\LGJILK�MPOoXDZ]fcTWk}Ow\UOoR8GJiUVDOwbjdUMWTPm^iUTWVDZcx�¶ M6O[KDV
GJVYVDO]IL\4i­��Q[O]VYVDO�bjdUMWTPm^iUTWVDZc_.iUILO�TWILKYVsGJdUTWMWTWVDZ�\UO�MaGwfcMaGjQ[O�Z[mti8GJVDbjXYTaGJMPOwGJi�SUXDbJ�LV}\UO[K L`bjILO[K}SCbjMaGJTWXDO[K`x © O]VYVDO
O�~4S:Z]XYTPO]ILQ[OpS:O]XYk}O]VEGJTWILKYTC\���O[KDVYTWk}O]XNMPO6VsGJi4~lklG|~4TWklGJMC\UO6XDO�§°bjXYklGJVYTPbjI�\UOpMaG>Q`GJMPbjVYVDOeILbjXD\¢\LGJILKNMPO6XDZ]fcTWk}Oe\UO
R8GJiUVDO
bjdUMWTPm^iUTWVDZ@k}b`¨gO]IUILO��^¬|{ � $¢��Gg¥�x:F<GJILKeiUILO�k}bjTWIL\4XDO
k}O[KYiUXDOc_CQ[O]VYVDO
Z]VYiL\UO@SCO]XYk}O]VvGJiLKDKYT�\UO@VDO[KYVDO]X6MaG
S:bcKDKYTWdUTWMWTWVDZ<\�� R^¨	KDVDZ]XDZ[KYTPKp\LGJILKqMPO�KY¨	KDVD�]k}O<Q]MWTWklGJVYTPmtiLO<klGJXYVYTPO]I�KYiUXE\UO[KqS:Z]XYTPb^\UO[KpbjXYdUTWVsGJMPO[K`x

��bjiUX<TP\UO]I^VYT��8O]XvMPO[K/L`bjILO[K<\���GjQ[Q]iUk�iUMaGJVYTPbjIA_ MaG¢�LfciUXDO # x � M k}bjI^VYXDO
MaGªmti8GJI^VYTWVDZ
krTWIUTWklGJMPOr\UO@fcMaGjQ[O}�lMaG
KDiUX±§°GjQ[O�GJVYVDO]TWI^VDONGJi�dCbjiUV�\UO.MaG ��� � GJIUILZ[ON\�� TWItVDZ]fcXsGJVYTPbjI@ItiUk}Z]XYTPm^iLOcxJ����Z]VsGJV�KDVsGJVYTPbjIUI8GJTWXDO�IA��O[KYV�SUXDbjd8GJdUMPO]k}O]ItV
S8GjK6GJVYVDO]TWItVpS:bjiUXEQ[O]VYVDO�GJIUILZ[O<klGJTPK6Q[O]MaGrKYi��}Vp�rbjdLKsO]XYugO]XEMPO[KqVDO]IL\LGJILQ[O[KEfgZ]ILZ]XsGJMPO[K�x

�AOEQ[bjILKYVsGJV�SUXYTWILQ]TWS8GJMCO[KYV�mtiLOqMaG<fcMaGjQ[Op\���O`GJi¢GJSUS8GJXsG
�PVNXDZ]S8GJXYVYTPOpKYiUX�iUILOEVYXD�[K�fcXsGJIL\UOpS8GJXYVYTPOp\UOqMaGvKYiUX±§°GjQ[O
SUMaGJILZ]VsGJTWXDOcx���GlSUXYTWILQ]TWS8GJMPO L`bjILO
\���GjQ[Q]iUk>iUMaGJVYTPbjI�O[KYVHO]Iw§�GJTWVeiUILO>S8GJXYVYTPO
\UO@MaGlXDZ]fcTPbjI«\UO>�nR8GJXDKYTPK<m^iUT1O[KYVH�
M�� TWI^VDZ]XYTPO]iUXv\UO�MaG¢Q`GJMPbjVYVDO>TWIUTWVYTaGJMPOc_CO]VHO]IUfgO]IL\4XDZ[O
S8GJXeMaG}VYXD�[Kp§�bjXYVDO>XDO[\4TPKYVYXYTWdUiUVYTPbjI�MPb	Q`GJMPO@�lM�� TWItVDZ]XYTPO]iUX<k}¡]k}O
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VDO]XYXDO[KDVYXDO[K`xgF<GJILK�iUI�KDO[Q[bjIL\rVDO]krSLK`_tILbjiLK�G[ugbjILKNQDRLO]XDQsRLZe�<VYXDbjiUugO]X�MPO[K�Q[bjI^VYXsGJTWItVDO[KnO�~4TPKYVsGJItVDO[K`_`¬ iLKsmtiA���<GJMPbjXDK
VYXD�[KN§�GJTWdUMPO[K`_	KYiUXnMPOeVDO]krSLKq\UOp§°bjXYklGJVYTPbjI�\UOHQ[O[KqQ[bjiLQDRLO[K`_UK¤GJILK�SUXDZ[KDiUSUSCbcKDO]Xq\�� iUI�k}Z[Q`GJIUTPKYk}OHS8GJXYVYTPQ]iUMWTPO]XE\UO
§°bjXYklGJVYTPbjIwGjKYVYXDbjILbjkrTPm^iLO�\UO<Q[O[Kp\UZ]SC�jVDK`x

� GeQ[bjkrS8GJXsGJTPKDbjI}\UONMaG6KDVYXsGJVYTWfcXsGJSURUTPOEG[ugO[Qq\UONILbjiUugO]MWMPO[K�KDbjMWiUVYTPbjILK.bjXYdUTWVsGJMPO[K1klGJXYVYTPO]IUILO[K�\LGJILK1MPOn\UbjklGJTWILO
VDO]krS:bjXDO]M�O]V<§�XDZ[m^iLO]ItVYTPO]M�ILbjiLK@G�SCO]XYkrTPK>\���O�~4Q]MWiUXDOliUI«Q[O]XYVsGJTWI�ILbjk>dUXDOl\UOrS:bcKDKYTWdUTWMWTWVDZ[K`_ASUiUTPK�\���O[KYVYTWk}O]XviUI
VsGJi4~}\UO6\UZ]SCbcKYTWVYTPbjI¢k}b`¨gO]Iª\UOEM���bjXD\4XDOe\UO $4x&$,¬�Q]k+*jGJIlS:bjiUX�MPO[K #,¬�$vSUXDO]krTPO]XDKNk}�]VYXDO[K�\UOqMaG�KDO[Q]VYTPbjIAx © OpVsGJi4~
ILbjiLKqG>S:O]XYkrTPKq\UOpSUXDbjS:bcKDO]XqO]ILKYiUTWVDOHmtiLOeMPO6S8GjKDKsGJfgOeSUXDbjMPbjIUfgZ<\UOeMaG�Q`GJMPbjVYVDOB'ebjXD\��viUILOHbjdUMWTPm^iUTWVDZHk}b`¨gO]IUILO
\UO8D *0/ ® G[ucGJItVI¬l��GlGJiUXsGJTWVpSUi�G|��O[Q]VDO]X6K¤GrKYVsGJdUTWMWTWVDZ�O]VeQ[bjIL\4iUTWXDO@�riUILOvS:O]XYVDOvTWkrS:bjXYVsGJItVDO@\UOvMaGrm^i8GJItVYTWVDZ
\���O`GJioSCbjMaGJTWXDOcx

© OoVYXsG`ujGJTWM<Z]VsGJItVªd8GjKDZ+KYiUX�Q[O]XYVsGJTWILO[KªRt¨	SCbjVYRL�[KsO[K�GjKDKDO L�§°bjXYVDO[K�� VsGJi4~£\UO+\UZ]SCbcKDTWVYTPbjI³m^i8GjKYTHQ[bjILKYVsGJItV`_
GJdLKsO]ILQ[Oe\UOH\4TPKDQ[bjXD\LGJILQ[O[K�_	§�bjXYklGJVYTPbjI�XDZ[Q[O]I^VDOv\UO[Kn\UZ]SC�jVDK`_	VsGJi4~�MPb^Q`GJM�bjiªfcMPbjd8GJMA\UOH\UZ]SCbcKYTWVYTPbjIz¥�_U\UO]i4~�SCO]XDKY{
S:O[Q]VYTWugO[KEQ[bjkrSUMPZ]k}O]I^VsGJTWXDO[KHGJSUS8GJXsGJTPKsKDO]ItV`x
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�pILOESUXDO]krTP�]XDOpZ]VsGJS:OqTWkrSCbjXYVsGJI^VDOpu	TPKDOE�<O���O[Q]VYiLO]X�iUILO6KYVYXsGJVYTWfcXsGJSURUTPOEfcMPbjd8GJMPO6\UOqMaG<Q`GJMPbjVYVDOqS:bjMaGJTWXDO 'ebjXD\�_
Q[O�mtiUTnIA��GwS8GjKrO]ILQ[bjXDO�Z]VDZªXDZ`GJMWTPKDZcx © O]VYVDOªKYVYXsGJVYTWfcXsGJSURUTPO�S8GJXsG
�PVrS:bcKDKYTWdUMPOª\LGJILK
MaG�k}O[KYiUXDOªbji®Q[bjkrk}OªTWMEG
Z]VDZok}bjI^VYXDZc_NQ[O]XYVsGJTWILO[KªQ[bjiLQsRLO[K�KDTWIUfciUMWTP�]XDO[K�KsO�XDO]VYXDbjiUugO]ItV�\LGJILK¢MPO[K¢Q]XDO]ucGjKDKDO[KªGj\J¬DGjQ[O]ItVDO[K`xN� bjiUVDO�§°bjTPK`_NiUI
SUXDbjdUMP�]k}O>klG|¬YO]iUXHO[KYVpS:bcKDZvS8GJXeMaGrXDZ]VDO]I^VYTPbjI«\UOvugbjMaGJVYTWMPKHKsGJTPKDbjIUIUTPO]XDKHO]I+Z]VDZcx © O]MWMPO�{´Q]T.O[KYV6VYXD�[K6KDO]ILKDTWdUMPO@GJi4~
SUXDbjSUXYTPZ]VDZ[KHMPb^Q`GJMPO[KeO]Ve\UO[KeQ[bjXYXDZ]MaGJVYTPbjILK<KYVYXsGJVYTWfcXsGJSURUTPm^iLO[K<Q[bjiLQDRLOr�}Q[bjiLQsRLO
KDO]k�dUMPO]I^Vv\UZ]MWTPQ`GJVDO[K`x:y^T1\UO>VDO]MWMPO[K
Q[bjXYXDZ]MaGJVYTPbjILKlKDbjI^V}Z]VDO]IL\4iLO[KlKYiUX
iUILOªfcXsGJIL\UO�S8GJXYVYTPO�\UOªMaG�Q`GJMPbjVYVDOc_�Q[O]MaG+KYTWfcIUT��8O]XsGJTWV¢mtiLO�MaGw§°bjXYklGJVYTPbjI­bji
M���Z]ugbjMWiUVYTPbjIw\UOvQ[O[KE\UZ]S:�jVDKpGrZ]VDZHfcMPbjd8GJMPOcx

FHO¢ILbjk>dUXDO]iLKDO[K}\4TPKDQ[bjXD\LGJILQ[O[K}GJSUS8GJXsGJTPKsKDO]ItVo��Q]XDbjTPKDO]k}O]I^VrMaGJVDZ]XsGJMEO]ItVYXDOª\UZ]S:�jVDK¤¥�klGJTPK>MaGwSUMWiUS8GJXYVrKDbjI^V
KYTWVYiLZ[O[K1KYiUX MPO[K�dCbjXD\UK�O�~4VDO]XYILO[K�\UO�MaGEQ`GJMPbjVYVDONO]V�S:bjiUXYXsGJTPO]ItV1¡]VYXDOnGJVYVYXYTWdUiLZ[O[K�\LGJILK1Q[O]XYVsGJTWILK1Q`GjK1�qMaGE\4¨	I8GJkrTPm^iLO
\UO<MaG
Q`GJMPbjVYVDOcx
�pILO�\UO]i4~	TP�]k}OvZ]VsGJS:OHMWTPZ[Ov�
MaG@SUXDO]krTP�]XDO<u	TPKDOv�rG|¬YbjiUVDO]X`_UMPbjXDKDm^iLO<\UO[KEQ[bjXYXDZ]MaGJVYTPbjILKpKDVYXsGJVYTWfcXsGJSURUTPmtiLO[KHGJS4{

S8GJXsGJTPKDKDO]ItV`_AMPO[K<\UbjIUILZ[O[KvGJMWVYTWk}Z]VYXYTPmtiLO[K<S:bjiUXvQ[bjkrS8GJXDO]X`_A�¢M�� TWItVDZ]XYTPO]iUX@\UO>MaG�Q`GJMPbjVYVDOc_:MPO[KHR8GJiUVDO]iUXDK<XDO]MaGJVYTWugO[K
O]ItVYXDOHMPO[KNk}¡]k}O[KqQ[bjiLQDRLO[K`x © O]MaG>S:bjiUXYXsGJTWV�§°bjiUXYIUTWXq\UO[KnTWI4§�bjXYklGJVYTPbjILKnTWkrS:bjXYVsGJItVDO[KpKYiUX�MaG>\4¨	I8GJkrTPmtiLOeTWItVDO]XYILO
fcMaGjQ]TaGJTWXDOlO]V<M���Z]ugbjMWiUVYTPbjI�\UO
MaGªQ`GJMPbjVYVDO '6bjXD\�xAFHO[Kv\UZ]S:�jVDKvKYVYXsGJVYT��8Z[O[K�KDZ[\4TWk}O]ItVsGJTWXDO[K@O�~	TPKDVDO]ItV>GJiLKDKDT�\LGJILK<MaG
Q`GJMPbjVYVDOeKDiL\lO]V�iUILOeZ]VYiL\UOeKYTWkrTWMaGJTWXDOpS:bjiUXYXsGJTWVqGJiLKDKYT8¡]VYXDO6k}O]ILZ[Ocx^��bjiUVDO�§�bjTPK�_	Q[bjkrk}O6ILbjiLK�M���G[ugbjILKnKYTWfcI8GJMPZc_^MPO[K
\UbjIUILZ[O[K6GJMWVYTWk}Z]VYXYTPm^iLO[KEILO<KDbjI^VES8GjKEO]ILQ[bjXDOvKYi��lK¤GJkrk}O]ItVEXDZ[KDbjMWiLO[K6O]VqILOHSCO]XYk}O]VYVDO]I^VpS8GjKE\���bjdUVDO]IUTWX6O]ILQ[bjXDO
iUILO<ugZ]XYTWVsGJdUMPO�KYVYXsGJVYTWfcXsGJSURUTPOcx

¸.I4�LIA_:TWM.O[KYVeTWkrSCbjXYVsGJI^Vv\UO@Q[bjILQ]MWiUXDOrm^iA� iUI+k}b`¨gO]I«KYiUSUSUMPZ]k}O]I^VsGJTWXDO}\UO
Q[bjkrSUXDZ]RLO]ILKYTPbjI«\UO@M���bjXYTWfcTWILOrO]V
\UOEMaGHXYTPQsRLO[KDKDOp\UO[K�\UZ]SC�jVDK�klGJXYVYTPO]ILK�O[KDV�\���O]ItVYXDO]SUXDO]IL\4XDOeiUIr§°bjXsGJfgOp\UOqMaGvQ`GJMPbjVYVDO 'ebjXD\}Q[bjkrk}OETWMzO[KYV�O���O[Q]VYiLZ
KYiUX>��O]XYXDOcx��6I«SUXDbJ¬YO]V © XY¨gbjd:bjV>O[KYV>GjQ]VYiLO]MWMPO]k}O]I^Vr\UZ]ugO]MPbjSUSCZ¢S8GJX�MPO+�g���³O]V�MaG ' � y � \LGJILK@Q[O}dUiUV`_ klGJTPK
GJiLQ]iUILOvkrTPKDKYTPbjI�KDS8GJVYTaGJMPO<ILO<SUXDZ]ugbjTWV`_8�
Q[bjiUXYV6VDO]XYk}Ol� D #�$rGJILK¤¥�_L\UOHM�� TWILQ]MWiUXDO>\LGJILKEKDbjI�SUXDbjfcXsGJkrk}Ocx
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�pILOrGJiUVYXDO}GJSUSUXDb	QDRLO
I8GJVYiUXDO]MWMPO
S:bjiUX<Z]VYiL\4TPO]XeMaGl§°bjXYklGJVYTPbjI«\UO[K<\UZ]SC�jVDKeS:bjMaGJTWXDO[KHklGJXYVYTPO]ILKvO[KYVH\UO
Q[bjk
{

SUXDO]IL\4XDO�M�� RUTPKYVDbjTWXDO�\UO.MaGEQ`GJMPbjVYVDO�SCbjMaGJTWXDO '6bjXD\�x � Q[O�VYTWVYXDOc_�KsGqKDVsGJdUTWMWTWVDZ�GqZ]VDZ�VDO[KYVDZ[O.S:bjiUX�\UO[KAR8GJiUVDO[K�bjdUMWTPmtiUTWVDZ[K
\LGJILKqMPOHdUiUVp\UOHVDO[KYVDO]XqMPO<KDQ[Z]I8GJXYTPb}SUXDbjSCbcKDZcxUF<GJILKEQ[O<Q[bjI^VDO�~	VDOc_LM�� iUVYTWMWTPKsGJVYTPbjIo\UO<��b^\U�]MPO<\UO © TWXDQ]iUMaGJVYTPbjI µ Z�{
ILZ]XsGJMPO}GJSUS8GJXsG
�PV�Q[bjkrk}O
MPO@k}O]TWMWMPO]iUXvbjiUVYTWM�\�� TWItugO[KYVYTWftGJVYTPbjIAxA��� TWkrSUMPZ]k}O]ItVsGJVYTPbjI�XDZ[Q[O]ItVDOr\UO
MaG¢k}b^\UZ]MWTPK¤GJVYTPbjI
\UO[K1Iti8GJfgO[K�\UONfcMaGjQ[O[K.klGJXYVYTPO]ILK�Q[bjkrk}OnXDZ[KDO]XYugbjTWX.k}bjdUTWMPOq\4i}�wb	\U�]MPOn\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOq\UZ]ugO]MPbjSUS:ZpGJi
� GJdCbjXsGJVDbjTWXDO<\UOH��Z]VDZ[bjXDbjMPbjfcTPO<Fe¨^I8GJkrTPm^iLOeSCO]XYk}O]Vq\���bjdUVDO]IUTWXqiUILOeVYXD�[KndCbjIUILOHKYTWk>iUMaGJVYTPbjI�\4i�Q]¨	Q]MPOH\UO6M���O`GJi
GjQ]VYiLO]M�x���TPO]I«m^iA� iUI+ILbjk�dUXDO
TWkrS:bjXYVsGJItV�\UO@SUXDb	Q[O[KDKYiLKHQ]MWTWklGJVYTPm^iLO[KvKDbjTWVHTWILQ[bjIUIti«\LGJILK<\���GJiUVYXDO[KvQ[bjIL\4TWVYTPbjILK
bjXYdUTWVsGJMPO[K`_AMPO¢� ©qµ S:O]XYk}O]V>\���Z]VYiL\4TPO]X`_1GJi«k}bjTWILK>mti8GJMWTWVsGJVYTWugO]k}O]I^V`_�MaG�I8GJVYiUXDOl\4i�Q]¨4Q]MPO}\UOrM���O`GJi�SCbjiUX>\UO[K
KYTWk�iUMaGJVYTPbjILK6S8GJMPZ[b^Q]MWTWklGJVYTPm^iLO[K`x

�AO[K1XDZ[KYiUMWVsGJVDK1SUXDZ]MWTWkrTWI8GJTWXDO[K�KDiUfcfg�]XDO]ItV�m^iLO�MaGeQ`GJMPbjVYVDOE'ebjXD\�S:bjiUXYXsGJTWV.¡]VYXDO�TWILKDVsGJdUMPOEGJi4{´\UO[KDKYiLK1\�� iUILOnbjdUMWT�{
mtiUTWVDZnSUXDb	QDRLOq\UO � H ® O]V.Q[bjIL\4iUTWXDOp�6iUILOEGjQ[Q]iUk�iUMaGJVYTPbjI�\���O`GJi}\LGJILK.Q[O]XYVsGJTWILO[K6L`bjILO[K�Z[m^i8GJVDbjXYTaGJMPO[Kp� k}bjItVsGJfcILO[K
ugbjMPQ`GJIUTPmtiLO[K<\UO>�nR8GJXDKYTPK`_CQ]XsGJVD�]XDO@\UO
y	QDRUTaGJS8GJXDO]MWMWT ¥em^iUT�KsO]k�dUMPO]ItV<Q[bjXYXDO[KYS:bjIL\4XDOr�}\UO[K L`bjILO[KH\���bjdLKDO]XYujGJVYTPbjILK
\UOqS8GJMPZ[bJ{�fcMaGjQ]TPO]XDKnbjil\���GjQ]VYTWu^TWVDZEhLiUu^TaGJVYTWMPOcx^�AO[K.VsGJi4~rTWkrS:bjXYVsGJItVDKN\UOqSCO]XYVDO6GJIUItiLO]MWMPOe\���O`GJi¢\UOqMaG<Q`GJMPbjVYVDOEILbjXD\
SCbjiUXYXsGJTWVvQ[bjIL\4iUTWXDO}�ªKsG¢\4TPKYS8GJXYTWVYTPbjI�XsGJSUTP\UOcx © O[Q]T1VDO]IL\4XsGJTWV���KYiUSUS:bjXYVDO]X<MaG¢SCbcKDKDTWdUTWMWTWVDZ@\UO@MaG¢§°bjXYklGJVYTPbjI�XDZ�{
Q[O]ItVDOH\UOpMaG�Q`GJMPbjVYVDOeILbjXD\�� TWI4§°Z]XYTPO]iUXE��¬>��Gg¥�x�'6bjiLKNQDRLO]XDQsRLbjILKpGjQ]VYiLO]MWMPO]k}O]ItVp��Q[bjkrSUXDO]IL\4XDOHMPO[K�k}Z[Q`GJIUTPKYk}O[K
mtiUT�§°G`ugbjXYTPKDO]ItVHMaG¢KYVsGJdUTWMWTWVDZ
\UO�M���O`GJi+\LGJILKHQ[O[KpXDZ]fcTPbjILK<O]VeugbjTWXHmtiLO]MWMPO[KeTWI4§°bjXYklGJVYTPbjILK6S:O]iUugO]ItV<¡]VYXDO
O�~4VYXsGJTWVDO[K
\UO<MaG
Q[bjkrS8GJXsGJTPKDbjI�G`ugO[QvMPO[KEbjdLKsO]XYujGJVYTPbjILKEKDS8GJVYTaGJMPO[K`x

F<GJILKEM���bjd4¬YO[Q]VYT�§1\���Z]VYiL\4TPO]X6M�� RUTPKYVDbjTWXDOv\UO<MaG
Q`GJMPbjVYVDO�SCbjMaGJTWXDOB'ebjXD\�O]VE\UOvQ[bjkrSUXDO]IL\4XDO�MaG>§�bjXYklGJVYTPbjI�\UO<Q[O[K
\UZ]SC�jVDK`_LSUMWiLKYTPO]iUXDKEZ]VYiL\UO[KpKDiUSUSUMPZ]k}O]ItVsGJTWXDO[KeSCO]iUugO]I^Vp¡]VYXDO<k}O]ILZ[O[K6O]VEKDbjItV6GjQ]VYiLO]MWMPO]k}O]I^VeO]IwQ[bjiUXDK`x

��� TP\UZ[O6SUXDO]krTP�]XDOpO[KYV�\UOpQ`GJMPQ]iUMPO]X�S:bjiUX�QDR8Gjm^iLO6bjdUMWTPm^iUTWVDZc_gMPO[K�VsGJi4~l\���Z[QDR8GJIUfgOeO]ItVYXDOEMPO[K L`bjILO[K�\UOEKDVsGJdUTWMWTWVDZ
\UO<M���O`GJiA_USUXYTWILQ]TWS8GJMPO]k}O]ItVeTPQ]T�_4MaGrQ`GJMPbjVYVDO<S:bjMaGJTWXDO
'ebjXD\�O]VqMPO[KEL`bjILO[KpZ[m^i8GJVDbjXYTaGJMPO[K`_LO]IoS8GJXYVsGJItVp\UOv\4T���Z]XDO]ItVDO[K
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Q[bjI4�LfciUXsGJVYTPbjILK�TWIUTWVYTaGJMPO[K`xgy^T4Q[O]VYVDOnZ]VYiL\UOqO[KYV1Z]VDO]IL\4iLOE�6\UO[K1SUMWiLK�d8GjKsKDO[K1bjdUMWTPmtiUTWVDZ[K`_JTWMUKDO]XsGpSCbcKsKYTWdUMPOn\UO�\UbjIUILO]X
iUI�KsQ[Z]I8GJXYTPbrSCbcKsKYTWdUMPO<\���Z]ugbjMWiUVYTPbjI�\UOHMaG}Q`GJMPbjVYVDO
'6bjXD\�GJiwQ[bjiUXDKE\UO[K � $
\UO]XYIUTPO]XDK6��G4x

� bjiUVDO�§°bjTPK`_LQ[O[Q]T�ILZ[Q[O[KDKYTWVDOHM���Z]VYiL\UO�\���GJiUVYXDO[KpGjKYS:O[Q]VDKqQ[bjkrSUMPZ]k}O]ItVsGJTWXDO[K`_CQ[bjkrk}O<M�� TWI4hLiLO]ILQ[Ov\UOHM���O�~UQ[O]ItVYXYT�{
Q]TWVDZc_t\UOqMaGHSUXDZ[Q[O[KDKYTPbjI¢Q]MWTWklGJVYTPmtiLO6O]V�MaGHSUXDZ[KDO]ILQ[OE\���GJiUVYXDO[KNKDbjiUXDQ[O[K�\���O`GJil\LGJILK�MPOEQ]¨4Q]MPO���Q`GJMPbjVYVDOpSCbjMaGJTWXDO6y^iL\�_
XDZ]fgbjMWTWVDOc_8O`GJioO]IoKYiUdLKYiUX±§�GjQ[O�¥�xL�AO[KESUXDbjSUXYTPZ]VDZ[Kp\UO�
 L`b	bjk �H\4iw� ©qµ S:bjiUXYXDbjItVe¡]VYXDO<iUVYTWMWTPKDZ[O[KqS:bjiUXpZ]VYiL\4TPO]XEMaG
XDO[\4TPKDVYXYTWdUiUVYTPbjIª\���O`GJi��vM�� TWItVDZ]XYTPO]iUXqk}¡]k}OH\UOpMaG�Q`GJMPbjVYVDO<G[ugO[QeiUILOpVYXD�[KNd:bjIUILOpXDZ[KsbjMWiUVYTPbjI�KYS8GJVYTaGJMPOHO]VNSCO]XYk}O]V±{
VYXsG@\UOekrTPO]i4~�Q[bjI^VYXsGJTWIL\4XDOvKDbjI�Z]ugbjMWiUVYTPbjI�TWItVDO]XYILO<O]VqKsG>k}bjXYSURLbjMPbjfcTPO<KYTWIUfciUMWTP�]XDOcxU� O<� ©qµ \UO]u	XsGJTWVEO]IªbjiUVYXDO
d:Z]ILZ��8Q]TPO]X
\UOlMaG�k}b^\UZ]MWTPKsGJVYTPbjI�O]V
\UO}M�� TWItVYXDb	\4iLQ]VYTPbjI®KYiUSUSUMPZ]k}O]I^VsGJTWXDO�\UO[K>O���O]VDK�XsGj\4TaGJVYT�§°K>MWTPZ[K
��MaG�ucGJSCO]iUX
\���O`GJiwO]VpGJi4~ªI^i8GJfgO[K`x

¸.I4�LIA_:MaG�Q[bjkrSUXDZ]RLO]ILKYTPbjI«\UO@MaG}§°bjXYklGJVYTPbjI«\UO[KH\UZ]SC�jVDKHILZ[Q[O[KsKYTWVDO@M�� TWItVDO]XsGjQ]VYTPbjI�G`ugO[Q
MPO@Q]¨4Q]MPO
\UO[KHSCbjiLKY{
KDTP�]XDO[K`x © O]VeGjKDSCO[Q]VpO[KDVeGjQ]VYiLO]MWMPO]k}O]ItV<\UZ]ugO]MPbjSUS:Z>�
M�� iUIUTWugO]XDKDTWVDZ>\�� 	p~	§�bjXD\wO]IwQ[bjMWMaGJd:bjXsGJVYTPbjI+G`ugO[QvMPO>�A�wF O]V
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