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RTSVU WYXZS�[]\_^�`VU a!bdceWYa XZf
g [VceWha Xifkjml	noXilqpr`VjVf prst`Vu
vxwTU yzfkXijVcTa `Vf|{ Xi`xWYcTfkXoU y
U }eWYXZ}TSVXZSqWY~�y�XZfr�!Xo`Vy�`�{ ~!fkc�l
{ ~!f�U SVXZ`Vy���~!�VU }dU ~!}Ty���`VSx�!U s�X
`V}dSqWYwTXZ~!fkU Xiyz~d}�WYwdX0fkXZ`Va U WYU Xiy�~!{
s�~d}dy�c�a WhU }Tjq��U WYw�sta U Xi}tWYy�`V}TS
s�~da a `V[m~dfk`]WY~dfky��T�oU WYw��!`Vf�\�U }Tj
a X��!Xia y�~!{�}TcTlqXifk`Vsk\Z��SVU {r{ XZfkU }Tj
fkXZ�Vc�U fkXZlqXi}eWYyz`V}TS
[V`Vs��xjVfk~!cT}TSVy�p�vxwdU y�{ Xi`xWYcTfkXoU y
lqXi`V}tWVWY~J[VXoU }d{ ~!f�lq`xWYU �!X
`V[V~!ceWh��[VXo�Vfk~��!~!st`xWYU �!XoU }�`V}dS
~!{r{ XZf�}TX���y�a `V}tWYy�~!}T��SmXi`Va U }Tj
��U WYw�WYwdU y�Xi}dSVc�f�U }Tj
fkXZy��m~d}dy�U [VU a U W \o��U WYw�fkXZy��VXiskWVWY~
`V}t\_`Vy��VXZsYW�~d{�SV`xWY`�s�~!a a XiskWYU ~d}d�
`V}d`Va \�y�U y�`m}TS�U }eWYXifk�mfkX�WY`xWYU ~!}dp
�Za XZ`Vy�Xoy�Xi}dSq\�~!c�f|y�c�[VlqU y�y�U ~!}Ty
`V}dS�y�c�jVjmXiyrWYU ~!}Ty�{ ~!fmWY~!�VU s�y�`V}dS
`VceWYwT~!fky�SVU fkXZskWha \0WY~�^q`VU a!b!c�WYa XZf p
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Message from the
Section Editor

A
£o¤Y¥§¦¨£o¦¨£o©,ª�«¨¬V£t¤z¦¨£t£e­¯®°¬V£o¬!£t£t±¯²d¦¨¬!¤Y®
®V³§¦¨¤Y±¯´dµ�¶4·�±¯­¯«¨³*«¨¦¨¸�®¹¤Y±º¤Y¬V¸�®¹¤Y¥§¦¨£

±¯»§»¼±¯´t¤Y­�½¼¦¨¤Yª&¤Y±M¤Y¥§¬V½¼¸&¬V«¨«°¤Y¥¼±¯£e®*·�¥¼±
¥|¬m¾¯®(²V±¼½|¤�´�¦Y¿|­¼¤�®m³@¬m´x¤�¦Y²V«h®�£À¤k±ÂÁ0Ã�Ä�Å
Æ]ÇZÈ�ÉkÊ Ä É Æ�Ë0Ì Ã�Í ÇZÎ ±§¾�®m´&¤k¥�®Ï»�¬m£t¤�Ðk±¯­§´
ª�®V¬!´t£dÑ�¶�·�±¯­¯«¨³�¬!«¨£t±�«¨¦¨¸�®J¤Y±�¤Y¥¼¬!½¼¸Ò¤Y¥¼±�£t®
·�¥§±�¥¼¬!¾�®Ó¥§®V«¨»¼®!³ºÔ�´e®V¬V¤Y«¨ª¹¿¼ªÕ´e®V¾�¦¨®V·�Ö
¦Y½�Ô(£�­¼¿�©×¦Y¤k¤�®m³Ø¬�´�¤�¦h²!«Y®m£VÙ7Ú°´x£!Ñ_Ûd­§³|ª�ÖÜ ½§½¼®�ÝJ¥¼¬V»¼©4¬V½�µ°ÝJ¥¼¬V´e©,¬V¦¨½§®�Ú_®V¬!½�µÞ ±¯©<ß_±¯£t£Tµ�Ûi±¯¥¼½ºà�¬V«�«�µzá�®V½ºâÕ²dã�¬V®¼µ�ß_®V±¯´tÔm¦¨¬
ã�±¯¿§®V´t¤Y£dµ¼äÒ¦¨²Z¸ Þ ¦�½¼¸�®V´Tµ�å¯¥§®V¦¨«¨¬Læ7±¯±¯³§£ç¬V½§³�²T±¯Ö
·�±�´t¸�®V´4ä�¬V³§¦¨¬Õâ¹²dß_±�«¨³¼´t¦¨²�¸èÑ Ü «¨£t±*©4ªé£t»¼®V²T¦¨¬V«
¤Y¥¼¬!½¼¸�£LÔ�±&¤Y±ê±¯­¯´L£t®V½§¦¨±¯´�®!³¼¦¨¤Y±¯´dµqÚÒ´xÑqã�±¯©4ëV½ì ¦¨¾�®V´t±¯£tÖ Ü Ô�­¯¦¨«�®V´t¬¼µ�·�¥¼±º¥§¬V£�½¼±¯¤J±¯½¼«¨ª�¬V£t£t¦¨£t¤h®V³
·�¦¨¤h¥7´t®V¾�¦�®V·�¦¨½§Ô�¿¼­¯¤�¬!«¨£t±L»¼´t±�¾�¦¨³¼®!³7©,¬V½§ª,¥¼®V«�»¼Ö
ÐY­¯«¼£t­¯ÔmÔ�®V£t¤Y¦¨±�½¼£q¬V½¼³,²d±�½¼¤Y¬V²d¤h£dÑ

í ÊxîhÈ�ïoÇ�É È�ð Í�ñ¯ò�óxÍ îtô�ÇiÈ�ÉYÇ Í ð	Ê Ä|õ
òèóxÍ î Å Ì Ã]ÃiõçÁ Ê Ä Ê õ Ê

The York University
Statistical Consulting
Service

I. A Brief History of the
Statistical Consulting Service

S
¦¨½¼²T®Ï¤h¥¼®öÐY±¯´t©4¬V¤Y¦¨±¯½÷±¯ÐÕ¤Y¥§®Ï¶e½¼£t¤Y¦¨¤Y­�¤Y®öÐY±¯´
å�±§²!¦h¬m«¹ã�®m£�®m¬m´�²T¥ùø ¶Zåèãúµ,¤k¥�®m½û²!¬m«h«h®m³û¤k¥�®

¶t½¼£e¤Y¦¨¤Y­¯¤Y®¹ÐY±¯´4ü�®V¥¼¬!¾�¦¨±¯­¯´e¬V«�ã�®!£t®V¬V´e²�¥¼ý_¦�½ÿþ�������µ
£t¤Y¬!¤Y¦¨£t¤Y¦¨²d¬!«�²d±¯½§£t­¯«¨¤Y¦�½¼Ô°¥§¬V£�¿§®V®V½,»¼´t±¯¾�¦¨³¼®V³,¤Y±4¤Y¥§®
� ±§´�¸��Ò½�¦h¾�®m´�£�¦h¤kª ²!±§©×©,­§½�¦h¤kª ¬m½�³û®
	§¤k®m´�½�¬m«
²d«¨¦¨®!½¼¤Y£�¿¼ª2¶iå�ãû£t¤Y¬VÐYÐeµ0Ôm®V½¼®V´e¬V«¨«¨ª2²d±¯½§£t¦¨£t¤Y¦¨½§Ô�±¯Ð
¤Y·�±M»¼´e±¯Ô�´t¬V©4©,®!´��i¬V½¼¬!«¨ª�£t¤Y£Ó¬V½¼³.£t®!¾�®V´t¬!«ú¬V£t£e±¯Ö
²d¦¨¬!¤Y®V³°ÐY¬V²d­¯«�¤Yª¯Ñi¶e½7þ�����
�µi¬�Ô�´e±¯­¯»°¦¨½¼²d«¨­�³¼¦¨½¼Ô	Ûi±¯¥§½
� ±�	�µ4ß_®V½¼®ÏÚ_®V½���®V«�µ4¬V½�³÷âÕ¦h²�¥¼¬V®V« � ´t¦¨®m½¼³¼«¨ª
¬V»§»¼«¨¦¨®V³×ÐY±¯´0¬Ò±¯½§®VÖYª�®!¬V´0ä�å���ã�Ý ¶e½¼ÐY´t¬V£e¤Y´t­¯²d¤Y­�´t®
ßÒ´e¬V½¼¤�¤Y± ®�	¯»§¬V½¼³Ï¤Y¥§¦¨£�£t®V´t¾�¦�²d®¼µ�²d´t®!¬V¤Y¦¨½¼ÔÀ¤Y¥§®
å¯¤Y¬!¤Y¦¨£t¤Y¦¨²d¬!«�Ý�±¯½¼£t­�«¨¤Y¦¨½¼ÔÏå�®V´e¾�¦¨²d® ø å¼Ý�å¯ý¹·�¦¨¤Y¥§¦¨½
¶iå|ã°Ñ�Ûi±¯¥¼½ � ±�	�µZß�®V±¯´tÔ�®!£�â�±¯½§®V¤Y¤Y®J¬!½¼³úâ¹¦¨²�¥¼¬V®!«
� ´t¦�®V½¼³¼«¨ª�¥¼¬!¾�®¹¬!«¨«J£t®!´t¾�®V³*¬V£�Ý�±¯±¯´e³¼¦¨½¼¬!¤Y±¯´t£�±¯Ð
å¼Ý�å�Ñdå¼Ý_å�·�¬V£qÐY­¯½§³¼®V³4¿¼ª�ä�å��0ã�Ýê­�½¼¤Y¦¨«�þ�������µ
·�¥§®V½ ¤Y¥¼®�¶t½¼ÐY´e¬V£t¤Y´t­¯²T¤Y­¯´t®�ßÒ´t¬!½¼¤ »¼´t±¯Ô�´e¬V©,©4®
·�¬!£>¤Y®V´t©,¦�½¼¬V¤Y®V³�Ñoå¼Ý_åC·�¬V£>¤Y¥¼®V½À´e®V±¯´tÔ�¬!½¼¦���®!³
·�¦¨¤h¥¼¦¨½�¤Y¥¼® � ¬V²d­¯«¨¤hªÒ±¯Ð Ü ´t¤Y£�¬V½§³�¤Y¥¼®�¶t½§£t¤Y¦¨¤Y­¯¤h®�ÐY±¯´
å�±¯²T¦¨¬V«×ã�®V£e®V¬V´t²�¥Ï£e± ¬V£�¤Y± ²d±¯½§¤Y¦¨½¼­�®C·�¦¨¤Y¥¼±�­¯¤
®�	¯¤h®V´t½¼¬!«�ÐY­�½¼³¼¦¨½§Ô|Ñ
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M
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¬m³
��±§¦h½�¤�® £�� ¬m²d¥�®m¾�¬�½�¤=¬m¾�®m²Â²!®

½�­§©��m´�±�µ���� ¬m¦h©L®m´�¬m¦Y£C´x®m©×®m´x²!¦h®m´M¤k±¼­§£
²T®V­�	�®!¤L¤h±�­¯¤h®!£Õ²T®!«�«¨®!£��¯­�¦4±¯½§¤×´e®V©4¦�£
³§®!£Õ¬!´t¤h¦�²d«�®!£Õ¬!­ Ì Ã�Í Ç]Î õ ð�Æ�ô Ã�Ä Æ�Ç]È�ÉhÊ Ä É Æ
³§®!»¼­�¦�£���­�¬V¤h´e® ¬!½§£dÑ�Ûi®Ó£e±¯­�¥§¬!¦¨¤h®��!Ôm¬V«�®!Ö
©4®!½¼¤,´e®!©4®V´e²T¦¨®!´�¤h±¯­�£�²T®V­�	.®!¤×¤h±�­¯¤h®!£
²T®V«�«�®V£ ��­�¦¼©!� ±�½§¤è¤h¬!½§¤è¬!¦�³"�!®_®!½,´��V¾�¦�£t¬!½§¤
«�®V£é¬!´t¤h¦¨²T«�®!£º£e±¯­�©4¦�£dµç¬!¦¨½§£e¦#��­¯®�ÛZ­¯³§ª�ÖÜ ½§½§®JÝJ¥§¬!»§©4¬V½�µiÝJ¥¼¬!´e©4¬!¦¨½§®�Ú_®!¬!½�µ Þ ±�©.ß_±�£e£Tµ

Û]±¯¥§½°àú¬!«¨«�µiá�®!½°â¹²dã�¬!®§µiß�®!±¯´eÔm¦¨¬�ão±¯¿§®!´e¤Y£Tµ]äÒ¦�²Z¸Þ ¦¨½§¸�®!´dµ�å�¥§®!¦¨«�¬Óæ�±�±¯³§£�®!¤�©4¬Ó²T±�«¨«%$!Ô�­�®§µ�äJ¬V³§¦�¬
â¹²Tß_±�«�³§´t¦�²�¸èÑ&�ç½ÀÔ�´e¬!½§³.©4®!´t²T¦�¬!­�£e£t¦('*½§±¯¤h´e®
´��V³§¬!²T¤Y®!­�´×®!½&²�¥§®!Ðtµ	ão±�©4ë!½ ì ¦�¾�®V´e±�£eÖ Ü Ôm­¯¦�«�®V´e¬§µ
��­¯¦|¬Ò½§±¯½L£e®!­¯«�®!©4®V½§¤�»§¬V´e¤h¦¨²T¦¨»)�Ò¬!²T¤Y¦�¾�®!©4®!½§¤*'Ò«�¬
´��V¾�¦�£t¦�±�½�©4¬!¦¨£+�VÔm¬!«¨®!©4®!½§¤qÐY±�­�´t½§¦�³§®,½§±�©4¿§´t®!­�	
²T±¯½§¤h¬!²d¤h£	®V¤�£e­¯ÔmÔm®!£t¤h¦¨±�½§£	­¯¤h¦�«¨®!£TÑ

í ÊxîYÈ¼ï�Ç�É È�ð Í�ñ§òèóxÍ îtô�Ç]È�ÉYÇ Í ð�ð�É
òèóxÍiÃ ÊxÈ¨îYÎ°ð Ä ÉYÊ�î Í ð Á Ê Ä Ê õ Ê

Service de 
conseil statistique 
de l’Université York

I. Bref historique du Service de
conseil statistique

D
®V»§­¯¦¨£4«¨¬�²d´��!¬V¤Y¦¨±¯½*³¼­º¶t½¼£t¤Y¦¨¤h­¯¤Y®¹ÐY±�´4å�±¯²T¦¨¬V«
ã�®V£e®V¬V´t²�¥ºø ¶]å|ã�µ�¬V«¨±¯´t£�²d±�½¼½¼­7£t±¯­�£J«¨®�½¼±�©

³¼®Ï¶t½¼£t¤Y¦¨¤Y­¯¤Y®ÏÐY±¯´&ü�®V¥¼¬!¾�¦h±¯­¯´t¬V«�ã�®V£t®V¬V´t²�¥¼ý�®V½
þ������èµ|£e±¯½�»¼®V´e£t±¯½¼½§®V«�ø ²d±¯½¼£e¤Y¦¨¤Y­���Ô,�!½"�V´t¬!«¨®V©,®!½¼¤
³¼®¹³§®V­�	�»¼´e±¯Ô�´t¬V©4©,®V­�´t£��i¬V½§¬V«¨ª�£e¤Y®V£4®V¤�³¼®¹»§«¨­¯Ö
£t¦¨®!­¯´t£0©4®V©,¿§´t®V£�¬V£t£t±¯²T¦��V£0³§­,²d±�´t»¼£�®V½¼£t®!¦¨Ô�½¼¬V½§¤Yý
¬Ò»¼´t±�»¼±¯£��Ò³§®V£0£t®V´t¾�¦�²d®V£0³¼®Ò²d±�½¼£t®V¦¨«|£t¤h¬V¤Y¦¨£t¤Y¦���­¯®�'
«¨®V­�´t£�²d±¯«¨«�$!Ô�­¯®V£�³¼®ç«-� �ç½¼¦¨¾�®!´t£t¦¨¤.� � ±�´t¸ú¬V¦¨½¼£e¦��¯­*� '
³¼®!£Ò²d«¨¦¨®V½§¤Y£Ò®�	¯¤Y®!´t½¼®V£TÑ���½ þ�����
�µ|­¯½�Ô�´e±¯­¯»¼®7³§®
£t¤Y¬!¤Y¦¨£t¤Y¦¨²d¦�®V½¼£�ø ³¼±¯½§¤�Ûi±¯¥§½ � ±�	�µ�ß�®V½¼®>Ú_®V½)��®V«o®V¤
âÕ¦�²�¥¼¬V®!« � ´e¦¨®V½¼³§«¨ª�ý�¬�³§®V©,¬!½¼³"��¬V­çÝ_ãJå|ä�ß2­¯½§®
£x­¼¿�¾¯®�½�¤�¦Y±¼½Â³/� ¦Y½|Ð�´�¬�£x¤�´x­§²V¤�­¼´x®Ø³ � ­¼½:¬�½Â¬mÐ�¦Y½
³0� �!«¨¬V´tÔ�¦�´J²d®�£t®!´t¾�¦¨²d®�®V¤�³¼®�²d´��!®V´�­¯½Óå�®V´t¾�¦¨²T®4³§®
²d±¯½§£t®V¦¨«�£t¤h¬V¤Y¦¨£t¤Y¦���­¯®°ø å¼Ý�å¯ý�¬V­ç£t®V¦�½°³¼®�«-� ¶]å|ã�Ñ�Ûi±¯¥§½
� ±�	zµ]ß�®V±¯´tÔm®V£�â�±¯½¼®!¤Y¤Y®�®V¤�âÕ¦¨²�¥§¬V®V« � ´t¦¨®!½¼³¼«¨ª�±�½¼¤
¤Y±¯­�£J¤Y´t¬V¾�¬!¦¨«¨«��4²d±¯©4©,®4Ý�±�±¯´t³¼¦�½¼¬V¤Y®V­�´t£J³¼­>å¼Ý�å�Ñ
1 ®�å¼Ý_å�¬2�V¤.�_ÐY¦¨½§¬V½¼²3��»¼¬V´q«�®_Ý_ã�å�ä�ß4��­�£��¯­5� ®!½
þ6�)�)�zµ,³¼¬m¤k®7'E«h¬
�¯­§®m«h«h®E«h®E»¼´�±§Ô�´�¬m©×©×®Ï³�®m£
å¯­¯¿§¾�®V½§¤Y¦¨±¯½¼£�³0� ¦¨½¼Ðh´t¬V£t¤Y´t­�²d¤Y­¯´t®�¬8�V¤.��¬V½¼½§­¯«��¼Ñ 1 ®
å¼Ý�åE¬À¬V«¨±¯´e£4�V¤.�À´��!±¯´tÔ�¬V½§¦¨£��À¬V­E£e®V¦¨½=³¼®À«¨¬
� ¬V²T­¯«¨¤.��³§®V£�¬V´e¤Y£�®V¤ ³§­=¶t½¼£e¤Y¦¨¤Y­¯¤Y®�Ðh±¯´�å�±¯²T¦¨¬V«
ã�®V£e®V¬V´t²�¥&¬!ÐY¦¨½&³¼®�»¼±�­¯¾�±¯¦¨´×²T±¯½¼¤Y¦¨½§­¯®V´9'�ÐY±¯½§²dÖ
¤Y¦¨±¯½§½¼®V´q£t¬V½§£�Ðh¦¨½¼¬V½§²d®V©,®!½¼¤|®�	¯¤Y®V´e½¼®¼Ñ

:<;>=@?�A*BDC ?FE G

HIJKLM
NOPM
O



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

$&%('*),+.-0/�1&'2/�)43�5�%(67+�8:9�-�;<5�%=6>+�8 ?.;0)@$&%('*),+.-0/�1&'2/�)

ACBEDCFHG4I*J K*B L
M F(N&L�IOA�P,Q.N&P>L

RTSVU WYX[ZV\^]�_�\VU `�acbdWY` ef]
gih bdWj` ef]lk^m n[efmpoq\VkV] oqrs\Vt
u e!W WYe[rwvT]lx�yTU z^b{e[]lX|kVb{` U }f]le�~�e|b�W
� ef]�~�U ]�SVe�WY]lU h b{yTe[ZVx�bT]�` e
ZV\V] WY\VkVe[SV� U SVX|e �!� SV� x�ZVU yTU x�y �!�
SVe[rwxcy � efU ` � e!W�SVe�WjvcXfx�]lU e ��� b{]
` e � ]lX|\V` U WYX � SVe[` \�rwxcy � b{` Wj\�WYU xcy
� WY\�WYU � WYU zVb{e[\�~�e|r SVe � rs` U efysW � e!W
SVe � rsx�` ` \ h x�]l\�WYe|b{] �!� \�~�efr SVe �
yTU ~�e|\VbT�0S^e0rwx�mpZVX!WYe|yTrwe � S^e �
ef�|ZVX|]lU efycrse � e�W�SVe � h e � x�U y �
SVU ��� Xf]le|ydW � o��T` ` e0\�ZVx�b{] h bdW�SVe
]le|y � efU kVycef] � SVe[ZV]lxw~cx�zVbTef]�e!W
SV� x��q� ]lU ]�SVe[yTx�bd~�ef\VbT�[ZVx�U ydW � SVe
~�b{e � bT]�rwe!W WYe[]le � Z^xcy � \ h U ` U WYX
SVbT]l\ h ` e[e�W � b{]iWYx�b�W�\ � Z^efrlW�SVe
` \�rwxc` ` e|rYWYe � SVe[` � \^yT\V` � � e0e�W�SVe
` � U ysWYef]lZ^]lX!WY\�WYU x�y�SVe � SVx�yTyTX|e � o

� e|b{U ` ` e|�[e|yd~�xw�ie|]^~�x � U SVX|e � e�W
� b{kVkVe � WYU x�y � SVe � b ��e!W � e�W
SV� \VbdWYefbT] � SVU ]le|rYWYe|mpefydW���_�\VU `
acbdWY` e|] o
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RTSVU WYX[ZV\^]�_�\VU `�acbdWY` ef]
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u e!W WYe[rwvT]lx�yTU z^b{e[]lX|kVb{` U }f]le�~�e|b�W
� ef]�~�U ]�SVe�WY]lU h b{yTe[ZVx�bT]�` e
ZV\V] WY\VkVe[SV� U SVX|e �!� SV� x�ZVU yTU x�y �!�
SVe[rwxcy � efU ` � e!W�SVe�WjvcXfx�]lU e ��� b{]
` e � ]lX|\V` U WYX � SVe[` \�rwxcy � b{` Wj\�WYU xcy
� WY\�WYU � WYU zVb{e[\�~�e|r SVe � rs` U efysW � e!W
SVe � rsx�` ` \ h x�]l\�WYe|b{] �!� \�~�efr SVe �
yTU ~�e|\VbT�0S^e0rwx�mpZVX!WYe|yTrwe � S^e �
ef�|ZVX|]lU efycrse � e�W�SVe � h e � x�U y �
SVU ��� Xf]le|ydW � o��T` ` e0\�ZVx�b{] h bdW�SVe
]le|y � efU kVycef] � SVe[ZV]lxw~cx�zVbTef]�e!W
SV� x��q� ]lU ]�SVe[yTx�bd~�ef\VbT�[ZVx�U ydW � SVe
~�b{e � bT]�rwe!W WYe[]le � Z^xcy � \ h U ` U WYX
SVbT]l\ h ` e[e�W � b{]iWYx�b�W�\ � Z^efrlW�SVe
` \�rwxc` ` e|rYWYe � SVe[` � \^yT\V` � � e0e�W�SVe
` � U ysWYef]lZ^]lX!WY\�WYU x�y�SVe � SVx�yTyTX|e � o

� e|b{U ` ` e|�[e|yd~�xw�ie|]^~�x � U SVX|e � e�W
� b{kVkVe � WYU x�y � SVe � b ��e!W � e�W
SV� \VbdWYefbT] � SVU ]le|rYWYe|mpefydW���_�\VU `
acbdWY` e|] o

¡s¢�£�¤Y£¦¥V§¦§¦¨©¤Yª�«�¬�­s£�¢�®c£¦¬¯¥V§°¥�®c¤Y£¦±²£¦¤Y£�«V³µ´°¶¯·�¸�·�¹º«V­s«�¤Y´
¬�­s´°±²£¦»�«¼¶Y­s«V«�½�ª�£¦¾iª�¿jÀÂÁÂ¥V§¦£¦¤j¨Ã³s¤Y¥V¤Y£�³s¤Y£¦®c¥V§Ä®c´Â¢�³dÁÂ§¦¤Y¿
£¦¢�¾�½TÅ,´°³s¤Y§¦¨�¤Y´�Æ�´Â­sÇÈ¾i­s¥V»¯ÁÂ¥V¤Y«�³s¤YÁÂ»�«�¢�¤Y³ ¥�¢�»4¶Y¥�®c¿
ÁÂ§¦¤Y¨É½�¥�¢�»�³sª�´°­s¤Ê®T´ÂÁÂ­s³d«V³Ä´Â¢�¤Y´Â¬�£¦®T³Ä£¦¢�³s¤Y¥V¤Y£¦³s¤j£¦®c³
¥V¢¯»,³s¤Y¥�¤Y£¦³s¤Y£¦®T¥V§�®c´°Å,¬�Á°¤Y£¦¢�¾�ËTÌ�±²«V­ ¤Y£¦Å4«�½c¤Yª¯«©®c´°¢�¿
³sÁÂ§�¤Y£¦¢�¾�³s«�­s±²£¦®c«º¥V§¦³s´È³d¤Y¥V­s¤Y«V»�³s«V¢�»¯£¦¢�¾�³s¤j¥V¶Y¶Â¤Y´È­s«�¾i¿
ÁÂ§¦¥�­�ÁÂ¢¯£¦±²«V­s³d£¦¤Y¨Í®T§¦¥V³s³s«V³p¤Y´�¤Y«V¥V®{ª,³s¤Y¥�¤Y£¦³s¤Y£¦®c¥�§�®c´°Å,¿
¬�Á°¤Y£¦¢�¾�½�¥V¢�»ÏÎ�«V¾^¥V¢Ð³s¬¯´Â¢�³s´°­s£¦¢�¾Ñ§¦«V®c¤YÁ°­s«V³&Î¯¨
£¦¢�±Ò£¦¤Y«V»,³s¬�«�¥VÇ²«V­d³cË

II. The Mission of SCS
Ópª¯«¼·Â¤Y¥V¤Y£�³s¤Y£¦®c¥V§Ä¸º´Â¢�³sÁ°§¦¤Y£¦¢�¾�·²«�­s±²£¦®c«Ô³s¤Y­s£¦±²«�³�¤Y´
®c´Â¢¯¤Y­s£¦Î�Á°¤Y«�¤Y´ÈÎ¯´Â¤Yª�­s«V³d«V¥V­s®{ª�¥V¢�»�³d¤Y¥V¤Y£¦³s¤Y£�®c¥V§²«V»¯ÁÂ¿
®c¥V¤j£¦´Â¢,¥V¤�Æ�´Â­sÇ�ÕÈ¢¯£¦±²«V­s³d£¦¤Y¨�¥V¢�»,Î�«V¨Ò´Â¢�»µË

Ó0ª�«(¬�­�£j¢�®V£Y¬�¥i§ÔÅÖ¥^¢�»�¥^¤×«(´�¶Ø¤lª�«(·�¤l¥i¤×£Y³�¤×£Y®�¥i§
¸�´Â¢¯³sÁÂ§¦¤Y£¦¢¯¾4·²«�­s±²£¦®c«�£¦³Ê¤Y´�¬¯­s´Â±²£¦»¯«Í¥�³s³s£¦³s¤Y¥�¢�®c«�£¦¢
­s«V³d«V¥V­s®{ª�»�«V³s£�¾i¢Ù½T»¯¥V¤Y¥�®c´°§¦§¦«V®c¤Y£�´Â¢Ù½T»¯¥V¤Y¥�¥V¢¯¥V§¦¨²³s£�³c½
³s¤Y¥�¤Y£¦³s¤Y£¦®c¥�§Ù®T´ÂÅ,¬¯ÁÂ¤Y£¦¢�¾�½Â¥�¢�»Ú¤Yª�«4¬¯­s«V³s«�¢�¤Y¥V¤Y£¦´°¢Ú´Â¶
³s¤Y¥�¤Y£¦³s¤Y£¦®c¥�§ÉÅ,¥V¤Y«�­s£¦¥V§�Ë^¡d¢�¥V»�»¯£¦¤Y£¦´Â¢µ½^¹�«�¥V¤j¤Y«VÅ,¬¯¤�¤Y´
¬�­s´°±²£¦»�«&«�»�ÁÂ®c¥�¤Y£¦´Â¢Û£¦¢Û³d¤Y¥V¤Y£¦³s¤j£¦®c¥V§4Å,«�¤Yª�´Â»¯³Ü¤Y´
®c§¦£¦«�¢�¤Y³c½È¶Y¥V®TÁÂ§¦¤Y¨Ý¥V¢¯»(³s¤YÁÂ»�«�¢�¤Y³Ø¤Yª�­s´°ÁÂ¾iª(³sª¯´Â­s¤
®c´ÂÁ°­s³s«V³Ê¥V¢¯»>¹º´Â­sÇ²³dª�´Â¬�³T½Ò¥�¢�»7¤Y­s¥V£¦¢¯£¦¢�¾�¤Y´Ö¾i­s¥�»�¿
ÁÂ¥V¤j«4³s¤YÁ°»�«V¢�¤j³C£¦¢Þ¤Yª�«�¥V­s¤ ¥�¢�»Þ³sÇ²£¦§¦§¦³�´Â¶ «�¶Y¶Y«V®c¤Y£�±²«
®c´Â¢¯³sÁÂ§¦¤Y£�¢�¾�Ë�Ópª�«�³s«�¤Y¹�´,³s£¦»�«V³[¿Y¿�®T´Â¢�³sÁ°§¦¤Y£¦¢�¾Í³d«V­s¿
±²£¦®T«V³Í¥�¢�»Ø³s¤Y¥V¤Y£¦³s¤j£¦®c¥V§Ê«V»�ÁÂ®T¥V¤Y£¦´Â¢Ø¿Y¿C®T´ÂÅ,Î¯£¦¢�«Þ¤Y´
¬�­s´°»�ÁÂ®c«&¥V¢Ý«V¢¯±²£¦­s´°¢�Å,«V¢¯¤Ö¶Y­s´ÂÅß¹�ª�£�®{ªÝÎ�´Â¤jª
®c§¦£¦«�¢�¤Y³p¥V¢�»,³s¤j¥V¶Y¶É®T¥V¢,¬�­s´°¶Y£¦¤sË

Ópª¯«Ä®T«V¢�¤Y­s¥�§�¾^´Â¥V§¦³p´Â¶�·�¸©·�¥V­s«¯à
á ¤Y´Í¶Y¥V®T£¦§¦£¦¤Y¥V¤Y«�´°ÁÂ­ ®c§¦£¦«V¢¯¤Y³câT­s«V³d«V¥V­s®{ª4Î¯¨�¬�­s´Â±Ò£¦»�¿
£Y¢�¾Ð«iã�¬�«i­�¤Ã³w¤×¥i¤×£Y³w¤×£Y®V¥i§�¥i»�±Â£j®V«�½Þ´¯¢äÎ�´�¤×ª
­s«V³d«V¥V­s®{ª,»¯«V³s£¦¾i¢,¥V¢¯»,Å,«V¤Yª¯´Â»�³p´Â¶�¥V¢�¥V§�¨²³s£¦³cå

á ¤j´�ª¯«c§�¬Ä´°Á°­É®T§�£q«�¢¯¤j³T½wÆ�´²­dÇC¶j¥�®TÁ²§�¤j¨C¥�¢¯»Ä³�¤jÁ°»¯«�¢Â¤j³
§�«�¥c­d¢ÝÅ4´²­d«æ¥�ÎÂ´°Á°¤Ö¤jª¯«&³d¤j¥�¤j£�³d¤¦£�®T¥�§,Å�«�¤jª¯´°»Â³
ç £�¢¯®T§�Á°»¯£¦¢¯¾Ý³d¤Y¥�¤j£�³d¤j£�®T¥�§Ú®T´°Å4¬¯Á°¤j«�­2¬¯­d´°¾^­d¥�Å4³dè
¤jª¯¥c¤�¤jªÂ«�¨È«�Å4¬Â§�´°¨È£�¢�¤jª¯«�£�­Ù¹º´²­dÇÉå

á ¤Y´�¬¯­s´Â±²£¦»¯«Ö¤Y­s¥V£�¢�£¦¢�¾�½�³sÇ²£¦§¦§¦³T½�¥V¢�»Ü«VãÂ¬�«�­s£¦«V¢¯®c«
£¦¢O³s¤j¥V¤Y£¦³s¤Y£¦®T¥V§�®c´Â¢¯³sÁÂ§¦¤Y£¦¢¯¾æ¶Y´Â­�¾i­s¥�»�ÁÂ¥V¤Y«Ã³d¤YÁÂ¿
»�«�¢�¤Y³c½ÒÎ¯´Â¤Yª>£¦¢7³s¤Y¥V¤Y£�³s¤Y£¦®c³º¥�¢�»>£¦¢7ÀÂÁÂ¥V¢¯¤Y£¦¤Y¥V¤Y£�±²«
³s´Â®T£¦¥V§�³s®c£¦«V¢¯®c«�å

á ¤Y´È³s«�­s±²«�¥V³�¥�¶Y´°®cÁÂ³�¶Y´Â­�­s«�³s«V¥V­s®|ª�¥V¢�»�¤Y­d¥V£¦¢�£¦¢¯¾
£¦¢ÖÀÂÁÂ¥�¢�¤Y£¦¤Y¥V¤j£¦±²«ÈÅ,«V¤Yª¯´Â»�³0¥V¤�Æ�´Â­sÇ�¥V¢¯»�£�¢�¤Yª¯«
§¦¥V­d¾i«V­p®c´ÂÅ4Å,ÁÂ¢¯£¦¤Y¨ÂË

III. SCS Activities in Detail
épê�ë�ì�í�î�ï�ð ñVò�íÉóõôÉö0÷sø0ò ùÉö�î
¸�´Â¢¯³sÁÂ§¦¤Y£¦¢¯¾�³d«V­s±²£¦®T«V³�¥V­d«ú¬¯­s´Â±²£¦»¯«V»ÜÎ¯¨>¥,¾i­s´ÂÁ°¬
´Â¶É¶Y¥V®cÁ°§¦¤Y¨Í¥V¢�»ú¾i­d¥V»�ÁÂ¥�¤Y«Ä³s¤YÁÂ»�«�¢�¤É£¦¢�¤Y«V­d¢�³�»�­s¥V¹º¢
¶Y­s´°ÅûÆ�´Â­sÇ�â ³�»¯«V¬�¥V­d¤YÅ,«V¢¯¤Y³Ö´Â¶È·²´Â®c£¦´°§¦´Â¾i¨�½pü�³s¨²¿
®{ª�´°§¦´Â¾i¨�½ ¥V¢�»æýÜ¥V¤Yª¯«VÅ,¥V¤j£¦®c³Ö¥V¢¯»æ·Â¤Y¥V¤j£¦³s¤Y£¦®c³c½ £¦¢

þ ÁÈ»�ÿV¬�¥�­s¤s½|§¦«�·�¸©·È±²£¦³s¥V£�¤��C´Â¶Y¶j­s£¦­µÁÂ¢�®c´Â¢¯³s«V£¦§°³d¤Y¥V¿
¤Y£¦³s¤j£¦ÀÂÁÂ«*¾i­s¥V¤jÁÂ£¦¤4»¯«2À°ÁÂ¥V§¦£¦¤Yÿ*¥VÁ°ã ÿ�¤YÁÂ»�£¦¥�¢�¤Y³Þ»�£¦¿
¬�§��°Å,ÿV³C«�¤ ¥VÁÂã>Å4«VÅ,Î¯­s«V³C»�Á7®c´Â­s¬¯³C«V¢�³s«�£¦¾i¢�¥V¢¯¤
»�«�Æ�´Â­sÇ�«V¤��õ´Â­s¾i¥V¢¯£¦³s«V­ú»¯«V³ú¬�­s´°¾i­s¥VÅ4Å,«V³ú»¯«
®c´ÂÁ°­s¤Y«È»¯ÁÂ­sÿV«È«�¢Ö³s¤Y¥V¤j£¦³s¤Y£¦ÀÂÁÂ«Ä«V¤�«V¢ú£¦¢�¶Y´Â­sÅ4¥V¤Y£¦À°ÁÂ«
³s¤Y¥�¤Y£¦³s¤Y£¦ÀÂÁ°«�Ë�ü�¥V­�§¦¥Ä³sÁÂ£¦¤Y«�½�§¦«Ä³s«�­s±²£¦®c«Ä¥ÄÿV¾i¥�§¦«VÅ,«�¢�¤
«V¢¯±²´Â¨²ÿ.³d´Â¢(¬�«�­s³s´Â¢�¢¯«V§7«V¢¯³s«V£¦¾i¢¯«V­Ø§�â £¦¢¯¶Y´Â­sÅ4¥V¿
¤Y£¦ÀÂÁ°«�³s¤Y¥V¤j£¦³s¤Y£¦ÀÂÁÂ«���§�â ÁÂ¢¯£¦±²«V­s³d£¦¤Yÿ�«V¤Ù¥Í®c´ÂÅ4Å,«V¢¯®cÿ
�©®c´ÂÅ4Å,¥V¢¯»�£¦¤Y«V­p»�«�³�®T´Â¢�¶YÿV­d«V¢�®c«�³�£¦¢¯±²£¦¤YÿV«�³cË

II. Mission du SCS
��«7·²«V­s±²£¦®T«>»�«>®T´Â¢�³s«�£¦§[³s¤Y¥V¤j£¦³s¤Y£¦ÀÂÁ°«>³câ «V¶Y¶j´Â­s®c«>»¯«
®c´Â¢¯¤Y­s£¦Î�Á°«V­���§¦¥Í­d«V®{ª�«�­s®{ª�«�«V¤���§�â «V¢�³d«V£¦¾i¢¯«VÅ,«V¢¯¤
³s¤Y¥�¤Y£¦³s¤Y£¦ÀÂÁ°«	��§�â ÕÈ¢¯£¦±²«V­s³d£¦¤Yÿ�Æ�´Â­dÇ4«V¤�»�¥V¢¯³[§¦¥�®c´°Å,¿
Å,Á°¢�¥VÁÂ¤jÿ�Ë
��«�Å4¥V¢�»�¥�¤¯¬¯­s£¦¢�®T£¦¬�¥V§²»�ÁÈ·²«V­d±²£¦®c«�»�«�®c´°¢�³s«V£�§°³s¤j¥V¿
¤Y£¦³s¤j£¦ÀÂÁÂ«Ê«V³s¤²»µâ ¥V£¦»�«�­�¥�ÁÂã©¬�§¦¥V¢¯³�»�«Ê­s«V®{ª¯«V­s®{ª¯«�½
�Ê§¦¥
®c´Â§�§¦«V®c¤Y«>«V¤��>§�â ¥V¢¯¥V§¦¨²³s«>»�«>»¯´Â¢�¢�ÿ�«V³c½É¥VÁ�®c¥V§¦®TÁÂ§
³s¤Y¥�¤Y£¦³s¤Y£¦ÀÂÁ°«�«V¤���§¦¥º¬�­sÿV³d«V¢�¤Y¥�¤Y£¦´Â¢�»¯«�Å4¥V¤YÿV­s£�«V§¦³�³d¤Y¥V¿
¤Y£¦³s¤j£¦ÀÂÁÂ«V³cË�
Ù¢æ´°ÁÂ¤Y­s«�½ ¢�´ÂÁÂ³ú¤Y«V¢�¤Y´°¢�³Ö»µâ ´Â¶Y¶Y­s£¦­úÁÂ¢
«V¢¯³s«V£¦¾i¢¯«VÅ,«�¢�¤�«V¢ÜÅ,ÿ�¤Yª�´Â»�«�³�³s¤Y¥V¤Y£¦³d¤Y£¦ÀÂÁÂ«V³��ú¢¯´Â³
®c§¦£¦«�¢�¤Y³c½¯¥�ÁÂãÚÅ,«�Å,Î�­d«V³�»�ÁÚ®T´Â­s¬�³�«�¢�³s«V£¦¾^¢�¥V¢¯¤�«V¤
¥VÁÂãÑÿV¤YÁÂ»¯£¦¥V¢�¤Y³Ø»�«�§�â ÁÂ¢�£¦±²«�­s³s£¦¤Yÿ.¬�¥V­�»¯«V³�¬¯­s´Â¿
¾i­s¥�Å,Å,«�³0«�¤�»�«�³0¥�¤Y«V§¦£¦«V­d³0»¯«È®T´ÂÁÂ­s¤Y«Ä»�ÁÂ­dÿV«Ä«V¤�»¯«
¶Y´Â­dÅ,«V­�§¦«V³4ÿV¤jÁÂ»�£¦¥V¢¯¤Y³4»¯£¦¬�§��ÂÅ4ÿV³���§�â ¥V­s¤�«V¤�¥�ÁÂã
¤l«^®cª�¢�£jÀ¯Á¯«^³æ»�«Ñ®�´¯¢�³w«^£Y§õ«^¶l¶l£j®V¥^®�«�Ë,¸C«^³æ»�«^Á¯ã
¥V³s¬¯«V®c¤Y³��,³s«V­s±Ò£¦®c«V³Ê»�«�®c´°¢�³s«V£¦§�«V¤�«V¢¯³s«V£¦¾i¢¯«VÅ,«V¢¯¤
³s¤Y¥�¤Y£¦³s¤Y£¦ÀÂÁ°«��Ü³s«7®c´ÂÅ,Î¯£¦¢�«V¢¯¤º¬�´ÂÁ°­�¬�­s´Â»¯ÁÂ£¦­s«>Á°¢
«V¢¯±²£¦­s´Â¢¯¢�«VÅ4«V¢�¤Â»�´°¢�¤Â§¦«V³�®c§�£¦«V¢�¤Y³�«�¤Â§¦«�¬�«V­d³s´Â¢�¢¯«V§
¬�­s´°¶Y£¦¤Y«V¢¯¤É¤Y´°ÁÂ¤É¥�ÁÂ¤Y¥V¢¯¤sË
��«�³�´ÂÎ��!«V®c¤Y£�¶Y³�¬¯­s£¦¢�®T£¦¬�¥VÁÂã�»¯Á4·�¸�·�³s´Â¢�¤pà
á »Ùâ ¥�£¦»�«V­�¢�´°³µ®T§¦£¦«V¢�¤j³µ»¯¥V¢�³�§¦«VÁ°­s³�­s«V®{ª�«�­s®{ª�«�³µ«�¢
§¦«VÁ°­0´Â¶Y¶Y­s¥�¢�¤�»�«�³0®c´Â¢¯³s«V£¦§¦³�³s¤Y¥V¤Y£¦³d¤Y£¦ÀÂÁÂ«V³�³s¬�ÿV®T£¦¥V¿
§¦£¦³sÿ�³©³dÁÂ­�§¦«V³�¬�§¦¥V¢¯³©»¯«ú­s«V®{ª�«�­s®{ª�«ú«V¤�§¦«V³�Å4ÿV¿
¤Yª�´°»�«V³p»Ùâ ¥�¢�¥V§¦¨²³d«�å

á »Ùâ ¥�£¦»�«V­�¢�´Â³©®T§¦£¦«V¢�¤Y³T½�§¦«V³©Å4«VÅ,Î¯­s«V³©»¯Á�®c´Â­s¬¯³
«V¢¯³s«V£¦¾i¢¯¥V¢�¤Â«V¤Â§¦«V³�ÿ�¤YÁÂ»�£¦¥�¢�¤Y³�»�«�Æ�´°­sÇ���Å,£¦«VÁ°ã
®c´Â¢¯¢�¥��¦¤j­s«�§¦«V³ Å4ÿV¤Yª¯´Â»�«V³ ³d¤Y¥V¤Y£¦³s¤j£¦ÀÂÁÂ«V³ ç ¢�´Â¤Y¥VÅ4¿
Å,«�¢�¤ú§¦«�³Ü§¦´Â¾i£�®c£¦«V§¦³�³s¤Y¥V¤Y£¦³d¤Y£¦ÀÂÁÂ«V³�³s¬�ÿ�®c£¦¥V§¦£¦³dÿV³sè
ÀÂÁ�â £¦§¦³�Á°¤Y£¦§¦£¦³s«�¢�¤�»�¥V¢�³p§¦«VÁ°­s³p¤Y­s¥V±²¥�ÁÂã�å

á »Ùâ ´°¶Y¶Y­s£¦­0¥VÁÂã,ÿV¤YÁÂ»�£�¥V¢�¤Y³0»�£¦¬�§��°Å,ÿV³0ÁÂ¢�«È¶Y´Â­sÅ4¥V¿
¤Y£¦´Â¢µ½Ù»�«V³4®c´ÂÅ4¬�ÿV¤Y«V¢¯®c«V³,«�¤©ÁÂ¢�«Ü«VãÂ¬�ÿ�­s£¦«V¢�®T«
«V¢Í®T´Â¢�³s«�£¦§°»�¥V¢¯³µ§¦«C»�´ÂÅ4¥V£¦¢�«�»�«C§¦¥C³s¤Y¥�¤Y£¦³s¤Y£¦ÀÂÁ°«
«V¤�»�«V³p³s®T£¦«V¢�®c«�³�³d´Â®c£¦¥V§�«V³�À°ÁÂ¥V¢�¤j£¦¤Y¥V¤Y£¦±²«�³cå

á »�«,³s«V­s±²£�­�»�«ú¶j´Â¨²«V­�»�«ú­s«�®{ª�«V­s®|ª�«ú«V¤p»�«ú¶Y´°­s¿
Å,¥�¤Y£¦´Â¢Ø»¯¥V¢�³�§¦«V³�Å4ÿV¤Yª�´Â»¯«V³�ÀÂÁ°¥V¢�¤Y£¦¤j¥V¤Y£¦±²«V³	�
Æ�´Â­dÇÍ«�¤É»¯¥V¢�³p§¦¥©®c´ÂÅ4Å,ÁÂ¢�¥�ÁÂ¤Yÿ�Ë

III. Détail des activités du SCS
épê�ô�ö�÷sø0ò ù�öÉî��pö�ùÉì�í�î�ö�ò!ð
��«�³Ú³d«V­s±²£¦®T«V³Þ»�«*®c´°¢�³s«V£�§Í³d´Â¢�¤�´Â¶Y¶Y«�­s¤Y³Þ¬�¥�­ÞÁÂ¢
¾i­s´°ÁÂ¬�«�»¯«�Å,«VÅ4Î�­s«V³�»�ÁÈ®c´Â­d¬�³�«V¢�³d«V£¦¾i¢¯¥V¢�¤Â«V¤Â»¯«
³s¤Y¥�¾i£¦¥V£¦­s«�³�»�£¦¬�§��ÂÅ,ÿV³Í»�«V³�»�ÿ�¬�¥V­s¤j«VÅ,«V¢¯¤Y³�»�«�³d´Â¿
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#%$'&($*) $*+,&($*+,-/.0#�12#�354 6872+,9:#%;(&(+<$*=�>@?/;(ACBD#%7�EF?/3,3,)%G2?/;()%$*+,?07�)%9:#%E�3,#�H'# ;(I
&J?'7�7@#K3�H@;L?'MN#K&J&L+*?'7@7�#K3�H@#K;JOP)K7@#Q7@$R1@.TSJ7@&J$U+*$N.'$N#VMN?';�W/?2E%+*)K3X #%&Y#%)%;(EDZ\[^]\7'&(#%+,_Q7')%7'$`&aB^= $*./1'+,) 7'$*&b# $cH2#%;(&(?/727'#%3d?/7'$�./7'#e9:)%&Y$*#
#%f/H2=%;(+,# 7'Ea#g1')%72&h$`?/./$*#%&i3,#%&iM*?0;(Ob#%&i1^4 )%7')%3,jk&(#g&($*)%$*+,&Y$*+,-/./#g#%$l1')%72&
./72#m9k)%;(+,=%$*=c1'#c3,?0_K+,Ea+,# 3,&�&Y$*)%$*+,&($*+<-/./#%&a[
n ?/.0&�?0M*M*;(?/72&�72?/&�EF?/7'&(# +,3,&o1')%7'&o3,#%&o12?/Ob)%+,72#%&o&(./+,9:) 7'$*&�p
qsr 3,) 7b1'#c;(#%EDZ2#%;(EDZ'#c#%$@1^4 =%EDZ')%72$*+,3,3,?07'7')%_Q#
qsr 3,) 7P12#c-/./#%&($`+,?/7'7') +,;(#%&
qst ?/727'=%# &�1\4 #%7'-/.0u%$*#c#%$@=%EDZ') 7'$*+,3,3,?07'7')%_Q#
q W/=%3<#%Ea$*+,?07P12#m12?/7'72=%#%&aBa_K;() H'Z'+,-/.0#%&o&($*)%$*+,&Y$*+,-/./#%&
q X =%_Q;(#%&(&Y+,?/7^Ba)%7') 3,j:&(#c1'#c9:)%;Y+,)%7'EF#m# $v)%.0$*;(#%&oOb?/12w%3,#%&o3,+,72=%)%+,;(# &
qsx 72)%3,j:&(#zy{9:)%;(+<)%G'3,#%&�Ob./3,$*+<H'3,#%&}| ) 7')%3,jk&(#{M*)%EF$*?/;(+,#%3<3,#'B x�~dr B

)%72)%3,j:&(#c1'# &�EF?/7'_K3,?0Ob=%;Y)%$*&(�
qsx 72)%3,j:&(#c1'#c12?/7'7'= #%&oEa)%$*=%_Q?/;(+,-/.0#%&
qsx 72)%3,j:&(#c1'#c12?/7'7'= #%&o3,?/7'_K+<$*./1'+,72)%3,#%&o#%$@Ob./3<$*+,7'+,9:# )%.
qs~ ) 3,Ea./3'&($*)%$*+<&($*+,-/./#cyc354 )%+<1'#c1'#cW x W�BaW r W@W�#%$ X�� W/I rl� 6�W
]^7�?/./$*;Y#'B0Ea# &d&(#%;(9k+,Ea#%&�1'#�EF?/7'&(# +,3\?/72$	H')%;YM*?/+,&d12?/7'72=�3,+,#%.�y�12#%&
Ea?/3<3,)%G'?/;Y)%$*+,?/72&�12#m;Y#%EDZ'# ;(EDZ'#c#%7'$`;(#mEF?/7'&(.03,$*)%7'$`&�# $vEa3,+<#%7'$*&a[
�����o�L�o���L�������C���o���C�o���(�J���o���L�v�
� ;(?/+<&�M*?0+,&oH')%;o)%7^Ba3,#cW:#%;Y9:+,Ea#c1'#cEa?07'&(#%+,3'&($*) $*+,&($*+,-0./#c?/M*M*;(#c1'# &�H2;(?/I
_K;() ObOb# &g12#�EF?/./;($*#�1'./;Y=%#�7'?/7�Ea;(=%12+,$*=%&8&(./;81'+,9:# ;(&g) &(H'#%EF$*&g12#
354 )%72)%3,j:&Y#�1'#�1'?/727'=%#%&P&($*)%$*+,&Y$*+,-/./#%&P#%$812.�Ea) 3,Ea./3c&Y$*)%$*+,&($*+<-/./#'[ � #
H'.0G'3,+,EiEa+,G'3<=�# &($/H2;(+,7'EF+,H')%3,# Ob#%72$/Ea?0ObH'?0&(=�1\4 #%7'&Y#%+,_K72)%7'$*&l#%$01^4 =%$`./I
1'+,) 7'$*&�1'#�354 6m7'+,9:# ;(&(+,$*=�>@?/;YAC��$*?/./$*#%M`?/+,&aB�Ea#%&�H';Y?/_K;()%O�Ob# &�M*?07'$
=%_K) 3,#%Ob# 7'$^354 ?/G ��#%$^1^4 ) 7'7'?/72Ea#%&�12)%7'&�3,#%&�EF?/3,3,w%_Q#%&aB:3,#%&�)%.0$*;(#%&�./72+,I
9:#%;Y&(+,$*=%&o#%$@3,#%&o#%7'$`;(#%H';(+<&(#%&o1'#c3,)c;(=%_K+,?07b1'.�_K;()%721 � ?0;(?/7'$*?l[
n ?/./&�?/M*M*;(?/7'&�;(=%_Q./3,+,w%;(#%Ob#%7'$�1'#%&�H';(?0_K;()%ObOb# &�#%7 +,72M*?/;(Ob)%I
$*+,-/.0#'B:7'?0$*)%ObO�#%7'$\1'#%&�+,7'$*;(?/12./Ea$*+,?07'&�H2;()%$*+,-/.0#%&�y�W x W�BkW r W@W�#%$X�� W0I r�� 6�W�[�]\7{?/.0$*;(#'B�72?/./&�H';(?/H2?/&(?/7'&�1'#%&�Ea?/.0;(&�&(./;�1'+,9k#%;(&
&(.a�¡#%$*&c&($*) $*+,&($*+,-0./#%&a[ X =%Ea#%O�Ob#%72$(B'7'?0./&c)%9k?/7'&c) +,7'&(+o?0;(_K)%72+,&(=¢12#%&
H';(?0_K;()%O�Ob#%&o1') 7'&o3,#%&o1'?/O�)%+,7'# &�&(.0+,9:)%72$*&�p
qst +,) _K7'?/&Y$*+,E�1'#c;(=%_K;Y#%&(&(+,?/7
q W/=%3<#%Ea$*+,?07b1'#�1'?07'7'=%# &o#%$�#%f/H23,?/;()%$`+,?/7b12#c12?/7'72=%#%&	H')%;	9:+,&(./) 3,+,I

&()%$`+,?/7
qsx 72)%3,j:&(#c1'#c12?/7'7'= #%&oEa)%$*=%_Q?/;(+,-/.0#%&o)%9:#%E�_K;() H'Z'+,-0./#%&
qsx 72)%3,j:&(#c1'#c;(= _K;(#%&Y&(+,?/7b7'?/7bH2)%;()%O�=%$*;(+,-/.0#
qsx 72)%3,j:&(#cM*) Ea$*?/;(+,# 3,3,#c#%$@)%7')%3,jk&(#cM*)%Ea$*?0;(+,#%3,3,#cEa?07'M*+,;(O�)%$*?/+,;(#
qs£ ?01'w%3,#%&o1\4 =%-/./) $*+,?/7'&o&($*;(.0Ea$*./;(# 3,3,#%&
qs£ ?01'w%3,#%&oO�+,f/$*#%&aBa3,?/72_K+,$*./12+,7')%.0f�# $vO�./3,$*+,72+,9:#%)%.
]	7 E ?/3`3`)%G�?2;()Q$U+`?/7s)%90#QE¤3Y4 S¥W X B�7�?/.2&�?2;L_K)Q7�+`&(?27'&}=Q_K)Q3`#%OP#%7�$
EDZ') -/./#zH';Y+,7'$*#%O�H'&�./7'#z&Y=%;(+,#z1'#zH2;(?/_K;() ObOb# &�Ea?/./;($`&�&Y./;�3,)
Ob= $*Z'?/12?/3,?/_K+<#m1\4 #%7'-/.0u%$*#'[
]^7�?0./$*;(#'BQ) 9:#%Em3,#g&Y?/./$*+,#%7¢1'#g354 S¥W X BQ3,#gW:# ;(9:+,Ea#g12#gEa?/72&(#%+,3v&($*) $*+,&(I
$*+,-/.0#¦)�+,729:+,$*=�H'3,.0&(+,#%./;Y&�EF?/7'M*=%;Y#%7'Ea+,# ;(&¢1'#�;(=%H'.0$*)%$*+,?07z+,72$*#%;(72)%I
$*+,?/72)%3,#gygH';(= &(#%7'$*# ;i1'#%&i)%$*# 3,+,#%;(&i#%$l1'# &h&Y=%Ob+,72)%+,;(#%&i&Y./;i1'#%&i&(.a�¡#%$*&

Ea?/7 ��./7'EF$*+,?/7�§�+,$*Z�M*./3<3,I*$*+,Ob#�H2;(?/M*# &(&(+,?/72)%3C&($*)%M*M�) $�$*Z'#�S(72&($*+,$*./$*#gM*?/;
W:?/EF+,)%3 X #%&(#%) ;(EDZ^[\¨b.0;lM*) Ea./3,$*jvB©&($*.01'#%7'$`&aB©)%721g&Y$*)%M*M:Z')%9:#h#%f/$`#%7'&(+,9k#
#%f/H2#%;(+,# 7'Ea#g+,7�)%3,3vM*?0;(Ob&i?/Ml&($*)%$`+,&($*+,Ea) 3C) 7')%3,j:&Y+,&i)%7'1�)g§�+<1'#g;()%7'_Q#
?/M@&($*)%$*+<&($*+,Ea)%3'&(?0M*$*§�)%;Y#'[

� ?/H2+,Ea&oM*?/;o§�Z'+<EDZP) &(&(+,&($*) 7'Ea#c+,&o)%9:) +,3,)%G'3,#c+,72Ea3,./12#'p
q X #%&Y#%)%;(EDZb) 7'1b&()%O�H'3,#c1'#%&Y+,_K7
qsª .0#%&($*+,?/727')%+,;Y#m12#%&(+,_K7
q W/./;Y9:#%j�1')%$*)c)%721b&(./;(9:# j�&Y)%ObH23,+,7'_
qst ) $*)m&YEa;(#%# 7'+,7'_@Ba&($*) $*+,&($*+,EF)%3�_Q;()%H'Z2+,Ea&
q X #%_Q;(#%&(&(+<?/7^B x n ¨�« x )%7'1b?/$`Z'#%;o3,+,7'# )%;�O�?/1'# 3,&
qs£ .03,$*+,9:)%;Y+,)%$*#c)%7') 3,j:&(+,&�| M*)%EF$*?/;o)%7') 3,j:&(+,&aB r�~�x BaEa3,./&($*# ;�) 7')%3,j:&Y+,&(�

qs~ ) $*#%_K?/;Y+,Ea)%3'1')%$*)c)%72)%3,j:&Y+,&
qsx 72)%3,j:&(+<&�?/M@3,?/72_K+,$*./12+,7')%3')%721PO�./3,$*+,I*3<#%9:#%3'1')%$`)
q W/$*) $*+,&($*+,Ea) 3�EF?/ObH'.0$*+,7'_8./&(+<7'_8W x W�BaW r W@W�Ba)%7'1 X�� W0I r�� 6�W
S(7¦)%121'+,$*+,?/7\Bv$*Z'#%&(#�Ea?07'&(./3,$`+,7'_¬&(#%;(9k+,Ea#%&gZ') 9:#�&(?/Ob# $*+,Ob# &�3,# 1¦$*?
;(#%&Y#%)%;(EDZbEa?03,3,)%G'?0;()%$*+,?07'&oG'#%$*§�#%#%7bEa?/72&(./3,$*) 7'$*&o)%7'1bEa3,+<#%7'$*&a[
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7'?07'I*Ea;(# 1'+,$h&(Z'?/;Y$�EF?/./;(&(# &g?07�9:)%;(+,?0./&8)%&(H'# Ea$*&8?/Mh&($*)%$*+,&Y$*+,Ea)%3�1') $*)
)%72)%3,j:&(+,&o)%7'1b&($*) $*+,&($*+,Ea) 3�Ea?0ObH'./$`+,7'_@[ � Z'#cOb)%+,7b$*)%;Y_K#%$v) ./1'+,# 7'Ea#c+,&
M*)%EF./3,$*jc)%7'1�&($`./1'#%72$*&\) $2>�?/;(Ac687'+<9:#%;(&(+,$`jC� Z2?/§�# 9:#%;aB¥$*Z'# &(#�Ea?/./;(&Y#%&
)%;(#�)%129:#%;($*+,&Y#%1b$`?�$*Z'#�§�+,12#%;oEF?/ObO�./7'+,$`j�+,7�Ea?/3,3,# _K#%&aBF./7'+,9k#%;(&(+,$*+<#%&
)%721PG2./&(+,72#%&(&o$*Z';(?/.0_KZ'?/.0$v$*Z2#m_Q;(#%)%$*# ; � ?/;(?/7'$`?�) ;(#%)'[

¨b.0;�;(# _K./3,)%;�&($*)%H23,#�EF?/./;(&(# &�?/7{&($*)%$`+,&($*+,Ea) 3gEa?/O�H'./$`+,7'_R+<7'Ea3,.01'#
+,7'$`;(?/1'./EF$*+,?/7'&R$*?°W x W�B�W r W�W±)%721 X�� W/I r�� 6�W�B�Ob?/&($`3,j²§�+,$*Z
Z') 7'1'&(I*?07�$*;()%+<7'+,7'_�[�S(7�)%121'+,$*+,?/7\B³§�#d?0M*M*#%;\Ea?0./;(&(# &\?/7�)d9k)%;(+,#%$*jc?/M
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q X #%_Q;(#%&(&Y+,?/7 t +,)%_Q7'?/&($*+<Ea&
qst ) $*)mWkEa;(#%#%72+,7'_8)%721P]\f/H'3,?/;Y)%$*?/;(j t ) $*)c«�+,&(./) 3,+,´D)%$*+<?/7

qs~ ) $*#%_K?/;Y+,Ea)%3 t )%$*) x 7')%3,j:&Y+,&�§�+,$*Zbµ8;() H'Z'+,EF&
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?A@CB3DFEHGJIHEK?ABJ?$@MLONOPQG3RCSOEHRMSTBJUAV3?A?AVJUWIHVJ?$XYVJXYZCUAVJ?W[CV\I^] _�RCEKPQVJUA?AEHS`B�abLcUAd
VJSb[CVeIHGeDFLOXYXfNORMGJNOSTBCg
h LOEKDFE9icNOVJIHiONcVJ?jSTEHSTUAVJ?jUABJDkVJRCST?'l
monbp�qrn VJSts nbujv lcwYNOSTEHIH?x[y] GJRMGJIHzQ?AV�[CV�[MLORCRMBJVJ?{?|BJiONOV3RCSTEHVJIHIKVJ?
DFLO[MBJVJ?'} ~�Lc��VJUj�yGJdQV3XfGJRM�

mo� STV3IHEHVJU�?ANOU�IHVJ?���UAGJ@C�MEHiONOVJ?�[MVfU|BJ��UAV3?A?AEHLOR-} ~�g p VJRCEH?���LcLOd�VJS
n GJRM�TLOUA[f��V3EH?AZCVJU|���

mo� Lc��EHDFEHVJIK?�[y] G3RCGJIHz�?AV�[MV�@CNcEH?A?AGJRMDFV�V3S{[CV�STGJEHIHIKV�[y] B3D��CGJRMSTEHIHIHLORM?
} ~�G3IH@C�fw/] ��UAEHVJRM�

mon S�G�STE`?�S�E`iMNMVC�f��B�LOX�B�S�U�E`V�V�S�DFG�U�S�LM��U�G�@9�9EHV�D3B�UAB�Z9U�G�IHVo} ��V�EHS��
��LOU|?AIHVJzQ�

�j�t�������3�F���¡ +¢¤£F¢�¥�¦t���
� V3?;VJRM?AVJEH��RMGJRCST?y[CV+a9LOUAd�@CVJNOP�VJRCS9B3��GJIHV3XfVJRCSC[CVJXYGJRC[MVJU;G3N n � n
[y] LcUA��GJRMEH?AVJU'[MVJ?'DkLONOUA?'@MLONOU�IHVJNOUA?�BJSTNO[CEKGJRCST?�?ANOU'I^] NcSTEHIHEH?AG3STEHLOR/[MVJ?
IHLO��EHDFEHVJIH?'?ASTGJS`EH?ASTEHiONcVJ?Fg q I;?F] G3��EHS1��BJRCBJU|GJIHVJXYVJRCSj[CVf��UALONO@MVJ?+[MV�[MEH§
BJSTNc[CEHGJRMST?¡GJN�XfEHRMEHXfNOX�iONOE�RCV¨@CVJNOP�VJRCS�@MGJUASTEHDkEH@CVJU5©�RCLc?¡@CU|LOª
��UAG3XfXfV3?�[CV«DkLONOUASTV¬[CNOUABJVMg � PQVJD�IHG«@CGJU|STEHDFEH@MGJSTEHLOR­[MV«I^] VJRMª
?AVJEK��RCGJRMSA�$IKV/DkLORCSTVJRMN®[MN¯DFLONOUA?¡@CV3NOS�°JSTUAV�GJ[CG3@CSTB�LON¯G²±<NO?|STB/V3R
�TLORMDFSTEHLORf[CV3?1ZMVJ?ALOEHRM?1[�] VJRC?|VJEH��RMVJXfVJRMS�[MVJ?j[CEHPQV3UA?AVJ?j[CEH?ADkEH@CIHEHRMVJ?Fg
³ �t´t¦1£F¢��� j���3¦1µ-¢¤¶b�x¢¤£A�t�
� NO§(�TEHRC?j[CV�[MBJPQVJIKLO@C@CV3XfVJRMS�[CVe?ALOR�@MVJUA?ALcRCRCVJICVJS�[CVe@CUALcXfLOSTEHLcR
[CV\IHG\UAVJD��MVJUAD��CV\VJSc[CV\IHG\�TLOUAXYGJSTEHLOR�VJR�XfB3ST�CLO[MVJ?WiONOGJRCS`EHSTGJSTEHP�VJ?F�rIKV
n � n LOUA��GJRMEH?AVfBJ��GJIHVJXYVJRCSjNORMVf?ABJUAEHVf[MVf?ABJXYEHRCGJEHU|VJ?'EHRC�TLcUAXfVJIK?'VJS
NOR5��U|LONO@CV�[CV�[MEH?ADFNO?|?AEHLOR5©�I^] EHRMSTVJRCSTEHLcR5[CVJ?$VJRC?|VJEH��RCG3RCST?$VJSO[CN�@CV3UAª
?ALORMRCVJI�[MN n � n ?ANOU�[CVJ?�?|NF±<VJST?�[�] GJDFS`NOGJIHEHSTB�iONOE�EHRMSTBJUAVJ?|?AVJRCS�IHVJ?
@CG3UASTEHDFEH@MGJRCST?FgO·CGJU|�TLOEH?F�ODFVJIHGf@CUAV3RC[/IHGf�TLOUAXfVf[y] NOR¸��UALONO@MV�[MV�[MEH?Aª
DFNO?|?AEHLOR¹LOUA��GJRCEH?AB"GJNOS`LONOU�[CV"IHVJDFSTNOU|VJ?�?|NOU�NcRº?|NF±<VJSA�;@CGJU|�TLOEH?�[CV
@CUAB3?AVJRCS`GJSTEHLORM?�?ANOEKPQEHVJ?e[y] NORMV�[MEH?ADFNO?|?AEHLOR�GJRCEHXYBJVC�C@CGJU|�TLOEH?eVJRCDFLcUAV
[y] NcRCV�?ABJUAEHV�[CV�DFLORC�`BJUAVJRMDFVJ?�EHRCSTVJUARMVJ?�LON�EHRMPQEHSTBJV3?�?ANcU�[CEH�`�TBJUAVJRMST?
GJ?A@MVJDFST?j[y] NcRf[CLOXfG3EHRCVCg
wfNcSTUAV/IHV3?(LOZJ±¤VJDFSTEH�T?¡XfVJRMSTEHLORCRMBJ?(DFEKªT[CVJ?A?|NO?F�$DFV3?(?ABJU|EHVJ?([MV/?ABJXYEHª
RCG3EHUAVJ?WLORMSc@CGJU|�TLOEH?W[MLORCRCB�IHEHVJN�LcN�DFLORMSTUAEHZCNcB\©\[CV3?W@CNOZMIHEHDFGJS`EHLORC?W[MV
UAVJD»�CVJUAD��MVC�FGJN¡@CUALO��UA¼J?j[MVeI^] EHRM�TLOUAXYGJSTEHiONOV+?ASTGJSTEK?ASTEHiONOV+VJSb©e[MVJ?jDkLOIHª
IHGJZMLOUAGJSTEKLORC?j@CGJUjVJSbVJRCS`UAV�IKVJ?j@CGJUASTEHDkEH@CGJRMST?'l
mo� V�?�S½U²G�POG�NC§¾[bVo¿�ETDF�9G�V�I¹ÀMU²ETV�Rb[9ITzÁ?²NCUÂITV�?�X�B�S½�bLC[9V�?
��UAG3@C�CEHicNOVJ?'[y] GJRCGJIHz�?AVf[CVf[MLORCRCB3VJ?'DFGJS`BJ��LOUAEKiONOVJ?'?ALcRCSjIHVf@CU|LOª
[CNcEHSC[CEHU|VJDFSC[MV'IHG�?ABJUAEHV�[CV¡Ã�ÄOÄOÅ�?|NOUyI^] G3RCGJIHz�?AV'[MV'[CLORMRCBJV3?yDFGJS`BJª
��LOU|EHiONOVJ?kg n LcR®@CUALO��UAGJXfXYV¨DFLONOU|S�?|NOU5IHVJ?5¿�B3ST�CLO[CV3?5��UAGJ@M�CEHª
iONOV3?+@CLONOU+[MLORCRCB3VJ?+DFGJSTB3��LOUAEHicNOVJ?F�MGJEHRM?AE;iONOV�[MV�RMLOXfZMUAVJNO?|VJ?
@CNcZCIHEHDFG3STEHLORC?eVJS{NOR�IHEHPQUAVM�'ÆQÇ½ÈFÉcÊFË½Ç½ÌrÇ½ÍMÎ¸ÏjÊcÐ½Ñ<ÎOÒ²Ó²Ç�Ô²ÊFË\Õ(ÊcÐ½Êc�9LcRCS
BJ��G3IHVJXfV3RCSbUABJ?ANOIKSTB�[MVeDFVJSTSTVeEHRCEKSTEHGJSTEHPQVMg

mo� V�@CU|LO��EHDFEKVJIxÖW×xØÙ} XYLO[CBJIHEK?AGJSTEHLOR"@MGJU�BJiONOGJS`EHLOR"?ASTUANODkSTNOUAVJIKIHVJ�
@CLcNOUt~�[CV$ÚÛLO�CR�ÀQLc§eVJ?ASQEH?A?|Ne[CV�IHG�?|BJUAEHV�[MV�?ABJXfEKRCGJEHUAV3?t[CV�ÜOÅ�ÅMÃ
?ANOUjIHVJ?jXYLO[C¼JIHV3?1[�] BJiONcGJSTEHLORM?1?ASTU|NODFSTNOU|VJIHIHVJ?kg

mo� V3?�STU|GJPQGJNc§�V3S$IHV�UAÝcIHV�[CEHUAEH��V3GJRCSW[CV�seV3LOUA��VJ?{¿�LORCVJSTS`V5?|NOU�IKVJ?
XfLc[C¼JIHV3?¡�MEHBJUAGJU|D��CEHiONcVJ?5VJS�XfEH§cSTVJ?F�t?ANOU5NORMV¨@CBJUAEKLO[CV¨[CV¨@MIHNOª
?AEHV3NOUA?�GJRMRCBJVJ?k�cLORCS;[CLcRCRCBYIHEKVJNÞ©Y@CIHNc?AEHVJNOU|?�DFLOIHIHG3ZCLOUAG3STEHLORC?�[MV
UAVJD»�CVJUAD��MVYVJSy©YI^] LOU|��GJRCEK?AGJSTEHLOR¨[CV(RCLOSTUAV(·CUALO��UAGJXfXYVY[y] BJSTBYV3R
GJRMGJIHzQ?AVe[CVe[CLcRCRCB3VJ?+} n · qrpe� �Ag

h LOEHDkE9icNOVJIHiONcVJ?jUABJDFVJRMST?j?ANF±<VJST?j[CVe?AB3UAEHVJ?j[CVe?ABJXYEHRCGJEKUAVJ?'l
mo� RMGJIHzQ?AVe[CVe[MLORCRCB3VJ?jDFGJSTBJ��LOUAEHiONcVJ?

DFEHG3IHEHß�VJ[àSTLO@CEHDk?ÞLO�¡@MGJUASTEHDkNOIHGJUÞEHRMSTVJUAV3?AS¡STLáST�MV-abLOU|d¹GJRC[àâ�EH[MVJU
DFLOXYXfNORMEHSTzOg
n LOXYV�V3§OGJXY@CIHVJ?jEHRCDkIHNO[CVMl
monbp�qrn GJRC[-s nbu;v ljãQLOLcIH?(�TLOU � RCGJIKzQß�EHRC�¸��LO[MVJ[ n VJicNOVJRCS`EHGJI
p G3STG�} ~�LO��VJUj�yG3dQVJXYGJRC�

m ��LOU|dQ?A�CLc@
LcR
~{VJ��UAVJ?|?AEHLOR�s�UAG3@C�CEHDk?-} ~�g p VJRCEH?¨��LOLOdºGJRM[
n GJRM�TLOUA[f��V3EH?AZCVJU|���

mon LM��S½â�G�U�V��½LMUº·MLMâ�V�UºG�R9[ n G�X�@9I`V�ª n E`ßkV � R9G�I`zc?�E`?Â} ~�G�I`@9�
w/] �yUAEHVJRM�

mon STG3STEH?ASTEHDF?k�3seV3LOXfV3STUAz5GJRC[f�yUAG3EHRf¿�GJ@M@CEHRC��} �\VJEHST�f��LOUA?|IHVJzQ�

�j�t��äjå'£��F��æbåjç²ä'£F¢��1� �
abLOU|df�TGJDFNOIKSTzfDFGJR�GJIK?AL�GJUAUAGJRM��V5�TLOU n � n STL�?ANO@M@CIHzfEHRC?|STUANODFSTEKLOR�STL
NORMEHPQVJUA?AEKSTz"DkIHGJ?A?AV3?¡LOR®ST�MV�NO?|V�Lc��?ASTG3STEH?ASTEHDFG3I\?ALc�TSTâ�GJU|VCgWã�zQ@CEHDFG3IHIHz
ST�CEK?�EH?�[CLcRCV(�TLcU�G(DFIHG3?A?�LO��ÃAÅ�LOU�XYLOUAV(?|STNO[CVJRMST?�â��ML�DFGJRMRCLOSyZMV
GJDFDkLOXfXYLO[CG3STVJ[(â\EHST�CEHR¡ST�CV'RMLOUAXfG3IO?A�CLOU|SCDFLONOU|?AV'?AV3UAEHVJ?Fg��"EHST�(ST�MV
@CG3UASTEHDFEH@MGJSTEHLOR
LO�fST�MVèEHRM?ASTUANODkSTLOUF��S`�CVèDkLORCSTVJRMSfLOU��TLODFNO?�LO�fS`�CV
DFLONcUA?AV5DFGJR�ZCV¡S`GJEHIHLOUAV3[ÞSTL�XfV3VJS�ST�MV¡RCV3VJ[C?�LO��EHRM?ASTUANODkSTEHLOR�â�EHST�CEKR
[CEH�`�TVJUAVJRMS�[MEH?ADFEH@MIHEHRCVJ?Fg
³ �t´t�1µ-¢¤¶b�x£�´��x£F¢ �t�
ÀQLOU�ST�MVf@MNOUA@CLO?|VJ?�LO�jZMLOST��?ASTGJ�T�;[CV3PQVJIHLO@MXfVJRMSjGJRM[�STL¨?AV3UAPQVYGJ?�G
�TLODkNO?��TLOUeUAVJ?AV3GJUAD���GJRC[�STUAGJEHRMEHRC�ÞEHR�iONOG3RCSTEHSTGJS`EHPQV�XYVJST�CLc[C?F� n � n
GJIH?|L��CLc?AST?xGJR�EHRC�TLOUAXYGJIb?AVJXfEKRCGJUx?AVJUAEHV3?{GJRM[�[MEH?ADFNc?A?AEHLOR���UALcNO@��TLOU
�TGJDkNOIHSTz�GJRM[ n � n ?ASTGJ�T�;LOR¨?ALOXfVYS`LO@CEHD¡Lc�;DFNOUAUAV3RCS;EHRCSTV3UAVJ?AS;STLÞS`�CV
@CG3UASTEHDFEH@MGJRCST?Fg n LOXfVJS`EHXfVJ?F�²ST�CEK?W�MGJ?WS`GJdQVJR�ST�CV��TLOU|X�Lc�cG�[CEH?|DFNO?A?AEHLcR
��UALcNO@y�3LOUA��GJRCEHß»VJ[�GJUALcNORC[�UAV3GJ[CEHRM��?1LOR�ST�MV�STLO@CEHDcéQ?|LOXfVJS`EHXfVJ?1ST�MV
�TLOU|XfGJSM�CGJ?�DFLORM?AEH?ASTV3[(Lc�C@CU|VJ?AVJRMSTGJSTEHLORM?yâ\EHST�¡[CEH?ADkNO?A?AEHLcR(ZMz�G�?AVJXYª
EHRCG3UWIHVJGJ[CV3UF�ÛLOUWG\?AVJU|EHVJ?WLO�cEHRC?AEK[CV\GJRC[�LONOST?AEH[MV\?A@CVJG3dQVJUA?WLOR�G3?A@CVJDkST?
LO�bST�CVeSTLO@MEHDOg

� @MGJUASO�TUALcX�ST�MV�?ASTGJSTV3[5@CNcUA@CLO?AV3?F�rST�CV3?AV�?AVJXYEHRCG3U$?AVJUAEHV3?$�CGJP�V�LO�TSTV3R
IHVJ[�STL$�²LOUWDkLORCSTUAEHZMNOSTVJ[�STLeUAVJ?AVJG3UAD���@MNOZCIHEKDFGJSTEHLORM?F�Û[MVJPQVJIKLO@CXfV3RCST?tEHR
?ASTG3STEH?ASTEHDFG3IeDFLOXf@MNOSTEHRM�b�jGJRC[ºDkLOIHIHGJZMLOUAGJSTEHLcRC?�ZCzêG3RC[ºGJXYLORC�®ST�MV
@CG3UASTEHDFEH@MGJRCST?FgFÀQLcU1VJ§cGJXf@MIHVC�
m ¿�EKD��CGJV3I9ÀOU|EHVJRC[MIHzt] ?jâ�LOUAd5LcR���UAGJ@C�MEHDFGJICXfV3ST�CLO[M?1�TLcU1DkGJSTVJ��LcUAEHª
DFGJI�[CGJS`G\GJRMGJIHzQ?AEK?Wâ�G3?WG�[CEHUAVJDkScLONcST��UALOâ\ST��Lc�cST�CV�Ã�ÄOÄOÅ'?AVJU|EHVJ?WLcR
DFGJS`VJ��LOUAEKDFGJI5[MGJSTG-GJRCGJIHz�?AEH?Fg{ë(EH?¨?|�CLOUAS¡DFLONOU|?AVêLOR�s�UAG3@C�CEHDkGJI
¿/V3ST�CLO[M?+�TLOU+�'G3STVJ��LOU|EHDFGJI p G3STGC�MGJRM[¸RCNOXYVJUALONO?'@CNOZCIHEKDFGJSTEHLcRC?
GJRM[5G�ZCLOLOdt��Æ�Ç½ÈFÉOÊFË½Ç½ÌÛÇ½ÍCÎ�ÏjÊOÐ�Ñ<ÎOÒ²Ó²Ç²Ô�ÊFËCÕ(ÊOÐ½ÊQ�»U|VJ?ANOIHSTV3[5�TUALOX�ST�MEH?
?ASTEHXYNOIHNO?Fg

m ÚrLO�MRèÀ�LO§$] ?YÖ$×xØì@CG3D�dQGJ��V¸�TLOUY~í?ASTVJXYXfVJ[��TUALOX¾ST�MV�ÜOÅ�ÅMÃ
?AVJXYEHRCG3U1?AV3UAEHVJ?jLORf?ASTUANcDFSTNOUAG3I9VJicNOGJSTEHLcR�XYLO[CV3IH?Fg

m seVJLcUA��VJ?�¿/LORCV3STSTVC] ?�â�LOUAd�GJRC[¡IHVJGJ[CV3UA?A�CEK@(LOR¡�CEHVJUAG3UAD��CEHDkGJIOGJRM[
XfEK§OVJ[¡XfLc[CVJIH?�LcPQVJU�?AVJP�VJUAGJIczQV3GJUA?�IHVJ[¡S`L�?AVJPQVJU|GJIcUAVJ?AV3GJUAD��¡DkLOIHª
IHGJZMLOUAGJSTEKLORC?;GJRC[Yâ�GJ?;EHRC?AS`UANOXfV3RCSTGJIMEHRYST�CV+[CVJPQV3IHLO@CXYVJRCS9LO�bST�MV
n NOXYXfV3U1·CU|LO��UAGJXYXfVeEHR p G3STG � RCGJIHz�?AEH?'} n · qrp+� �Ag

n LOXYVeLO��ST�MVe@CGJ?ASb?AVJXYEHRCGJUj?AV3UAEHVJ?jSTLO@CEKDF?1EKRCDFIHNO[MVCl
m �'G3STVJ��LOU|EHDFGJI p GJSTG � RCGJIHz�?AEH?
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=?>-@BADCDEGFIHGFIHGJLKNMOCDKNKBJPADQRKNCD@TSPUIVWJPKNCDU!SPJPKNUYXZJLADQRHGFIHGADQ[QG\YFYK
=?]�A^HG_YSPFYKTE[ADCD@THGADQGQ[\YFYKTSPADQ[`aJPXZCDH[JPQGUYSPF!K
=?]�A^HG_YSPFYKTb[JP\Y@NUY@NMcbGJPdDCDF!K�F!XfegJPhDXZFYK
=?]�A^HG_YSPFYKTHji \YdDCDU!XZJPADQGKTKNXZ@NC^MOXZCD@NF!SPSPFYK
=?]*\!XZbGADH[FYKTkGUYlW\!KNJPFYQGQ[FYKTFYQRUYQGU!SPlWKNFIHGFIHGADQ[QG\YF!K
=?m�JLKNXZADJP@NFIHGFISPUIKNXZU!XZJPKNXZJPdDC^F
n	o�pTqBrTs�qBt�uvu<wyx{z |f}~|yw��/t���t�� �f��wyxTw�xTr{�T��|fwf�
��� p	���g�;�
� FYE[CDJPK��~�D�D�f��SPF{�[�I�;FYX[S�i ������ADQ[XGA^@N`aUYQ[JPKN\{CDQ��G@NA^`a@NUYegeRF{H�i \!XZ\
FYQ-U!QGUYSPlWKBF�HGF�HGADQ[QG\YF!K�� ����� �� �¡W¢ JPQGU!QGMO\�`a@B£YMOF�¤�CDQ[F�KNCDkGVWF!QGXZJPADQ
HGC/��ADQGKNF!JPS	HGF¥@NFYM�b[FY@NM�b[FYK�FYQyKNM�JPFYQGM�FYK�bGCDegUYJPQGF!Kg� �I����m ¡ U ¢ JPQ
HGF ¢ A^@NeRFY@�SLFYK�M�bGFY@BM�bGFYCD@BK�¤�S�i UYQGU!SPlWKNF�HGF!K�FYQGKNF!eRkGSPF!K�HGF�HGA^QGQG\YF!K
¤¦`§@NUYQGH[F¦\YM�b[FYSPSPF¦¤�S�i UYJPH[F¦HGF�eR\YXZb[ADHGFYK¨KNXZUYXZJPKBXZJPdDCDFYK¨eRADH[FY@NQGF!KO©� U!QGK�MOF!K�UYEGE[FYSPK�Hji A ¢Z¢ @NF!K�UYVWF!MIMOADQ[MOADCD@BKO�YSPU-KBADCDeRJPKBKNJPADQ¥HGF-ª�A^@N«
� �G����¬O����� ¡ U�\YXZ\�KB\YSPFYM�XZJPADQGQ[\YF�FYQ­�N�D�D�®�°¯D±²±W±³FYX�¯^±W±[��EGA^CD@
@NFYM�FYVWADJP@	SPUIeRADJPX´JP\IHGC ¢ JPQ[UYQGM�FYeRFYQ[X�XZADXZUYSGH[JPKNEGA^QGJPkGSPF[©Oµ�QR¯D±W±D�!�OSPF
�I�{��m¶U�UYQ[QGADQ[MO\�CDQ�M�lWMOSPF�H[F ¢ JPQGUYQ[MOFYegFYQGXDHGF�X´@NADJPK�UYQ[K�FYXDQGADXZ@BF
HGF!eRUYQ[HGFIU¨\!XZ\¨U!MOMOFYE[XZ\YFG�OCDQ[F ¢ A^JPK�H[FIEGSPCDKO©
=?���·� �I  �~�D�D�W¸Z¯^±W±[�¦¹�]�A^HG_YSPFYK{SPADQ[`aJPXZCDH[JPQGUYCDhºFYX	eRCDSPX´JPQGJPVWF!UYC
EGA^CD@�SLU¨@BFYM�bGFY@BM�bGFIKNADMOJLUYSPF

=?���·� �I  ¯D±W±D¯�¹§]�ADH[_YSPFYK	eRCDSLXZJPQGJPVWF!UYC�FYX�eRADHG_!SPFYK	H�i \Yd^CDUYXZJPA^QGK
KNXZ@NC^MOXZCD@NF!SPSPFYK

=?���·� �I  ¯D±²±D»W¸Z¯D±W±^¼3¹Y]�ADH[_YSPFYK�SPJPQ[\YUYJP@NF!KO��SPJPQG\!UYJP@NFYK�`§\YQG\Y@BUYSPJPKN\YK��
HGFI@N\Y`§@NFYKNKNJLADQRQGADQREGU!@NUYeR\!XZ@NJPdDCDFIF!XfegJPhDXZFYK

½ C^XZ@NF�SPU ¢ AD@NegUYXZJPADQ¾H�i CDQ¾EGFY@NKBADQGQGF!SºbGUYC^XZFYeRF!QGX/dDC^UYSPJ ¢ JP\$UYC
��U!QGUYHGU[�^SLFgE[@NAD`a@BUYeRegF������ �I  @BFYQ ¢ A^@NMOF�SPF�@N¿DSPF�F!X	SPU�V²JPKNJPkGJPSLJPXZ\
HGF;ª�AD@N«®�§HGF�S�i �À���ÁF!X�HGC3�[�I�3MOA^eReRF;MOFYQ[XZ@NF�H�i FYhDMOF!SPSPFYQGM�F�HGUYQ[K
SPUI@NFYM�b[FY@NM�b[F¨F!XfSPU ¢ AD@BeRUYXZJPA^QRdDCDUYQ[XZJPXZUYXZJPV²FYKO©
Â o�pTq~rTs�q~t�u�u<w*x�w*ÃBr�q!u/tf}YÄ r��yxTw*�!}~t®s�ÄÅt�Ä�qNw®�
��b[UYdDCDF�U!QGQG\YF[�WEGSPCDKNJPF!CD@NK�\YXZC^HGJPUYQ[XZK�HGJPEGSP¿^eR\YK�E[UY@NXZJPMOJLEGFYQGX�¤�QGA^K
UYMOX´JPVWJPXZ\YKÆH[FÇM�ADQGKNF!JPS<FYX�H�i FYQ[KNFYJP`aQ[FYeRF!QGXN© � UYQ[K(SLFÈMOUYHG@NFÈH[C¢ JPQ[UYQGMOF!eRFYQ[XGUYM�XZCDFYS��cSPF{�G����KOi FYKNX[VWC;U ¢Z¢ FYM�XZFY@jHGFYCDh;E[ADKNXZFYKjH�i U!KNKNJPKN¸
XZUYQ[XZK�¤¨S�i FYQ[KNFYJP`aQ[FYeRF!QGXfEGUY@�SLU ¢ UYMOCDSLXZ\¨HGFYK�U!@NXZKO©!É-QREGADKNXZF¨KBCDEGEGSL\Y¸
eRF!QGXZUYJP@BF-ÊOH�i UYKNKNJPKNX´UYQGX®¤-S�i FYQGKNF!JP`aQGFYegFYQGX ¢ SPADXZXZUYQ[XZËIFYKBX ¢ JPQGUYQ[MO\-EGU!@
S�i �����5FYXDMOF!K�EGADKNXZF!K�KNADQGXDKNA^CDVWFYQ[XDHGJPVWJPKB\YK�EGUY@ ¢ @NUYMOXZJPA^QGK�FYQ[XZ@NF�HGF!CDh
ADC¦H[UYVWUYQ[XZUY`aF�H�i \YXZC^HGJPUYQ[XZK�U ¢ JPQºH�i UYC^`aeRF!QGXZFY@�SLF�QGADegkG@NF�H[F�EGF!@N¸
KNADQ[QGFYKTdDCDJGEGF!CDVWFYQ[XfE[UY@NXZJPMOJLEGFY@�©
µ	QÌA[CDX�@~FG�RS´F&���I�ÍKNF§@~X�H�F&M!F§QGX�@~F&E�ADC[@³S´F§K³\§X�CDH�J´U§QGX�K³H�C
�G@NA^`a@NUYegeRF�HGF�]   F!Qg��ADQGKBFYJPS[eRUYXZb[\YeRU!XZJPdDCDF�FYX�KNXZU!XZJPKNXZJPdDC^FId^CDJ
VWFYC^SPFYQGXWUYMOdDC^\Y@NJP@·C^QGF�FYh^EGFY@NX´JPKNF�H[UYQGK·SPF�EG@NA^MOFYKNKNC^K·HGF�MOADQGKBFYJPS�©ÀÎ·FYK
\YXZC^HGJPUYQ[XZK°HGF-MOF-EG@NAD`§@NUYeRegF;E[FYCDVWF!QGX·E[UY@NXZJPMOJLEGFY@°U!CDh¥KB\YUYQGM�FYK°H[F
MOADQ[KNFYJPSWH[C-�G�I�-ÏIH[F ¢ UYÐOA^Q�UYMOXZJPV²FG��FYKNE[\Y@NADQ[KN¸ZQGADC^K�ÏIEGCDJPK�H[JPKNMOCDX´FY@
HGC�E[@NADMOF!KNKNCDK	UYV²FYM{SPF�MOA^QGKNCDSLXZUYQGX�HGC��WFY@NVWJPM�F�FYX�\YMO@BJP@NF�CDQg@BUYEGEGA^@NX
dDCDJGMOA^eREGXZF!@NUIEGADCD@TSPFYC^@�E[@NAD`a@NU!eReRF[©
Î�FRMOADQ[KNFYJPS�FYQ�KNXZUYXZJPKBXZJPdDCDFRFYX�eg\YXZb[ADHGADSPA^`aJPFRHGF¥@BFYM�bGF!@NM�bGFRJPeRE[SPJP¸
dDCDFICDQ[FIVWUY@NJP\!XZ\¨H[F¨M�ADeRE[\YXZFYQ[MOFYKO�OHGADQ[X�¹
=?HGF!K�M�ADQGQGU!JPKNKNUYQ[MOFYKTXZFYM�b[QGJPdDCDF!K�F!XfKNX´UYXZJPKNXZJPd^CDFYK
=?SPU ¢ UYegJPSPJPUY@NJLXZ\¨H[F¨Q[ADeRk[@NFYCDh�SPAD`§JPMOJPFYSLK�KNXZU!XZJPKNXZJPd^CDFYKTFYX�UYCDXZ@NF!K

= � U!XZU¨Ñ{JPKNCDUYSLJPÒ�UYXZJPA^Q � JPKNMOC^KNKNJPADQR>-@BADCDE
=?]�A^HGFYSPK ¢ AD@TÎ�A^QG`aJPXZCDH[JPQGUYS � U!XZU
=?m�JLFY@NUY@NM�b[JPMOUYSGUYQ[H¥]yJPhDFYHRegADHGF!SPK
=?�DXZ@BCDMOXZCD@NU!S�µjdDCDUYXZJLADQR]�ADHGF!SPK
=?Ó�U!lWFYKNJPU!Q¥]/FYXZbGA^HGKTJPQ � UYXZU   Q[UYSPlWKNJLK
=?ÔTb[F¨m�JPKNXZAD@Bl�A ¢ �DXZU!XZJPKNXZJPM�K
nTo �®Õ uvu/w�q�p�qNrTs�qNt�u�u/wÖÄ×�(�Rt®}~t�����t��Å�f�[Ä �
�Ø� pT���R�;�
Ó�FY`§JPQGQGJPQ[`�JPQ��~�D�D�f���[�I��UYQ[H(�����ÙbGU!VWFybGADKNX´FYH(XZbGFy�DC^eReRF!@
�G@NA^`a@NUYegeRFIJPQ � UYXZU   QGUYSPl²KNJPK�� ����� �I {¡ �!CDQ[HGFY@TU¨`a@NU!QGX ¢ @BADe&X´bGF
�WADM�JPUYSD�²MOJPFYQ[MOFYKjUYQGH�m�CDegUYQGJLXZJPFYKj��FYKNF!UY@NM�b���ADC^QGMOJPS·� ����m¥��� ¡ XZA
EG@NA^VWJPHGFºXZ@NUYJLQGJPQG`/XZA�@NFYKNFYU!@NM�bGF!@NK�A^QvXZb[F<UYQ[UYSPlWKBJPK�A ¢ SPUY@N`§FY¸ZKNMOU!SPF
HGU!XZU�KNFYXZK®CDKNJPQG`�eRADH[FY@NQ;KBXZUYXZJPKNXZJLMOUYS²egFYXZbGADH[KO©À�NQ-XZbGFYKNF�MOADeRE[FYXZJPXZJPV²F
MOUYSLSPKN¸ ¢ AD@B¸ZEG@NADE[ADKNUYSPK���X´bGF�ª�AD@N«-�[�I��¬O�����vKNCDkGegJPKNKNJPA^Q�Ú�UYK�KNF!SPFYMOXZF!H
JPQ�FYU!M�b�A ¢ �~�D�D�²¬�¯D±W±W±²¬�¯D±W±[��XZA�@NF!MOFYJPV²F�bGUYS ¢ A ¢ XZbGF�X´ADXZUYSDUYVWU!JPSPUYkGSPF¢ CDQ[HGJPQG`�©°�BQÛ¯^±W±[�!������m¥���ÜUYQGQ[ADCDQGM�FYH¶UvXZbG@NFYF!¸ZlWFYU!@ ¢ C^QGHGJPQ[`
MOlWM�SPFG�OUYQGHRÚ�FIÚ�FY@NFIUY`aUYJLQ¥KBCDMOMOF!KNK ¢ CDS�©

=?���·� �I  �~�D�D�W¸Z¯^±W±[�W¹²Î�ADQG`§JPXZCDHGJPQ[UYS�U!QGH¥]*CDSPXZJLSPFYVWFYS�]�ADH[FYSPK ¢ AD@
�WADM�JPUYSG��FYKNF!UY@NM�b

=?���·� �I  ¯D±²±D¯®¹�]yCDSPXZJPSPF!VWFYS�egADHGFYSPKgUYQGH(�DXZ@NCDM�XZCD@NUYS�µjdDCDUYXZJLADQ
]�A^HGFYSPK

=?���·� �I  ¯D±W±^»W¸Z¯D±W±^¼®¹	Î�JPQGF!UY@O�·>IFYQ[FY@NUYSPJPÒcFYH�Î�JPQ[FYUY@O�·Ý�A^QGEGUY@BUY¸
eRF!XZ@NJPMO¸Z�°FY`a@NF!KNKNJPADQj�!UYQ[HR]*JPhDF!H¥]/ADHGF!SPK

�NQ�U!HGHGJPXZJLADQ�XZA-EG@BADVWJPHGJLQG` ¢ AD@�XZb[F�XZ@NUYJLQGJPQG`�A ¢ bGJP`abGSLlIdDCDUYSPJ ¢ JPFYH�E[FY@N¸
KNADQ[QGFYS�JPQ/�{UYQGU!HGUG�WXZbGF������ �I  EG@BAD`a@NUYegeRF�@NFYJPQ ¢ AD@NMOF!K{XZb[Fg@NA^SPF
UYQ[H¦VWJPKNJPk[JPSPJPXZlRA ¢ ª�A^@N«®�a�����;�²U!QGH¦�G����U!K�U�MOFYQGX´@NF�A ¢ FYhDM�FYSPSPFYQ[MOF
JPQRdDCDU!QGXZJPXZU!XZJPVWFI@NFYKNF!UY@NM�bRUYQ[H¥XZ@BUYJPQGJPQ[`�©
Â o�����}�w�q!���DÞTÄ�ß�àTqNt�Ä×�TÄ���sÖpTqNrTs�qNt�u
µ�U!M�bgl²FYUY@O��U�Q[CDeRkGF!@	A ¢ `a@NU!HGCDUYXZF�KNXZC^HGFYQGX´K	XZUY«²F�EGU!@NX�JPQ�ADC^@	MOA^QG¸
KNCDSLXZJPQG`;UYQGH¥XZF!UYM�bGJPQ[`;UYMOXZJPV²JPXZJPFYKO©!É-Q[HGFY@�MOCD@B@NFYQGX ¢ CDQ[HGJPQG`;UY@B@NUYQG`§FY¸
eRF!QGXZKO�W�G�I�¦JPK�UYSPSLADMOUYXZF!H<XZÚ�A¦Ô   EGADKBJPXZJPADQGK ¢ @NA^eáXZbGF�âDUYM�CDSPXZl3A ¢  @BXZKO©   Q�UYHGH[JPXZJPADQ[UYSIã ¢ SPADUYX´JPQG`ºÔ  �ä EGADKBJPXZJPADQ�JPK ¢ CDQ[HGFYH�kGl/�������
UYQ[H¾XZb[FYKNFÛEGADKNJLXZJPADQGK�UY@NFÛA ¢ XZF!Q¾H[JPVWJPH[FYH­JPQ ¢ @BUYMOXZJPA^QGUYS�KNbGUY@BFYK
UYegADQG`¨XZÚ�A�AD@TegAD@NF�KNXZCDHGF!QGXZK	XZA�JPQ[MO@NFYUYKBFIXZb[FIQGC^eRkGF!@TA ¢ EGFYADE[SPF
Ú�b[AgM�UYQRXZUY«WFIEGU!@NXN©

�NQ�UYHGHGJPX´JPADQ��[�[�I�/KNF!@NVWFYK�U!K�XZbGFRVWFYQGC^F ¢ AD@�KBXZCDHGFYQ[XZK�JPQ�XZbGF¥]  
��ADQ[KNCDSPXZJPQ[`I��ADCD@NKNF{JPQ�]*UYX´bGFYeRU!XZJPMOKjUYQGH��DXZUYX´JPKNXZJPMOKjXZA�`§UYJPQ�FYhDEGF!@N¸
XZJPKNF�JPQ-X´bGF�MOADQ[KNCDSPXZJPQ[`�EG@NADM�FYKNKO©��DXZCDH[FYQGXZK ¢ @BADe¶XZbGJPK®M�ADCD@NKNF�KBJPX^JLQ-ADQ
�G���;M�ADQGKNCDSLXZJPQG`�KNFYKNKBJPADQGKO��Ú�F�b[ADEGF�UYK�UYMOXZJPV²F{E[UY@NXZJPM�JPEGUYQ[XZKO��HGJPKNMOC^KNK
XZbGF/MOADQGKBCDSPXZJPQG`yEG@NADMOF!KNK�Ú�JPX´bÆXZbGF�KBXZU ¢Z¢ MOADQ[KNCDSPXZU!QGXN��UYQ[HÆÚ�@NJPX´F�U
@NFYE[AD@NX�UYKTEGUY@NX�A ¢ XZbGF!JP@�M�ADCD@NKNFI@NF!dDCDJP@NF!eRFYQ[XN©

��ADQ[KNCDSPXZJPQ[`/JPQ5KNXZU!XZJPKNXZJPMOK-UYQGH5@NFYKBFYUY@NM�b5eRF!XZbGADH[ADSPAD`al�JPQGV²ADSPVWFYK-U
VWUY@BJPFYXZl�A ¢ KN«WJPSPSPK��!JPQ[MOSPCDH[JPQG`�¹
=?XZFYM�b[QGJPMOU!S�U!QGHRKNXZUYXZJPKBXZJPMOUYSG«WQ[ADÚ�SPFYH[`aF
= ¢ UYM�JPSPJPXZl�Ú�JPXZbRUIÚ�JPH[FI@NUYQG`aFIA ¢ KNXZU!XZJPKNXZJPM�UYS�U!QGHRADXZbGF!@�KBA ¢ XZÚ�U!@NF
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=?>A@ BDCFEHGJILK�MHBONQPSRTRVUSWHILNQXDKYILPSW[Z�\DNQPSUSKYBH]'N^PSRVEHGJ\D_`BDWHCJILPaW�MHB3Cb B3CJPSILWHC�M`UcN^>LILBDW`KdB3KdM`BeCJPSWfWHIhgiBDXDUcM`BeN^PSRTE`GJ\D_HB3WHCJILPaWj]
IYMkBlWkKmIYnmIoNDXpKmIYP`W�MkBpC�E9GqP b >orpR�BlCD]sGq\pCqU`R�\k]s\l>YX b PHGtXpKmIYPHWuMkB
GJBDNQPSRTRVXDWHM`XDKYILPSW`C

v BDC�KYGFPSILC�wSUSXD>hILKY\DC�CJPSW`KxB3CJCJBDWHKoILBD>L>LBDC�ys>A@ B3nYnYILN^XDNQILKY\sMHU�N^PSW`CJUS>LKYX3WHK
CJKYX3KYILCJKYILwSUaBH]zRVXDILC{>LBDCjKoBDNz_HW`ILwSUSBDC{MHB|N^PSRVRTUSW`ILN^XDKYILPaW(CFPSWHKHCFPSUSgiB3WHK
>LBDC}E`>LUSC}MHIhnYnYILN^IL>LB3C}y�XDEHE`GJBDWHM`GJBH~l�ONQBDC}nYILWHCQ]lNz_HXDwSUaB�WHPSUagiBDXDU�CFKYXD�
� ILX3ILGJB�MHILEH>L�aRT\�EHXDGFKYILN^ILE`B�y�USWTEHGFP � GJXDRVRTB�MHB�nYPSGFRTXDKYIhPSWj]^XDCJCJILCFKYB
EH\3GJILPSMHILwaUSBDRVBDWHKSX3US��B3WHKYGJB3KYILBDWHC�MHBDC�N^>LILBDW`KYC$XDg�BDN�W`PSKYGJBxEHBDGJCFPSWHW`BD>
BDKkMHILCJNQUSKYB�MHU(EHGJPaN^BDCJCJUaC1B3K�M`UVGJ\3CJUS>LKYX3K�M`B�NQBDC1CF\DXDWHNQBDC^~
��EHX3GJKYILG�Mj@ UaW�N^BDGJKYX3ILW�RTPaRTBDWHKF]�>hBDC�N^PSW`CJUS>LKYXDW`KYC�\DKYUSM`ILXDWHKYC�E`BDUSgiB3WHK
� \DGFBDG�CFBDUS>LC�>LBDC�N^>LILBDW`KYC^]�RVXDILC�WHPSUSC�N^PSW`KYILWHUSPaWHC�yx>LBDUaG�PSnonYGJILG�UaW�CFPSUS�
KYILBDW�B3K�UaWHBVnYPSGJRVXDKYILPSW�CFUSEHEH>h\DRTBDW`KYXDILGJBVCJPaUSC|MHILnYnY\3GJBDWHKYB3C|nYPSGJRTB3C^]
WHPaKYXDRTRVBDWHKHEHXDGj>LX'MHIhCJN^USCJCFILPSW(MHBDCjEHGFP b >LrDRVBDCjMHB'N^PSW`CJBDIL>S>LPSGJCjM`BDC
GJ\DUaWHILPSW`C}MHUTEHB3GJCJPSWHW`BD>�B3K�EHX3G}>LX�EHPSCFCJI b IL>LIhKY\�M`B�CJB�nYXDILGFB�XDIhMHBDG�PSU
MHB�GJBDW`giPS�iB3G1>hB�NQ>LILBDWHKky�USWTXDUSKYGFB�NQPSWHCJUS>hKYXDWHKJ~
�����;���3�^���'�t���������+�^�1�t�1���������1��� ��¡1�k�
¢ BDE`USILCx£t¤S¤$¥i]¦>LB|§ v §�X'RVILC{CJUSG{EHILBDM�USW�ILRTE`PSGJKYXDW`KHCJIhKYB'¨�B b XDN^KYILn©�ª<ª «�¬ ­z­¦®�®�®�¯ °s±Sª<©�¯�²i³k´zµ9¶k¯�·D±a­p¸�¹�¸�­ XDnYIhW5MHB�CFPSUSKYBDW`ILG$>LX�NQPSRTRVUS�
WHX3USKY\TMHBTºkPSGJ»sBDK�WHPSC'N^>LILBDW`KYC^~ v BTCJILKYBTBDCJK�XDU^¼<PSUaGJMj@ _`USI;UaKYIL>LILCJ\TBDK
GJ\Dno\DGJBDWHNQ\�E`XDG�>LBDC�ILWHKYBDGFWHXDUSKYB3C}M`U�RVPSWHMHB�BDW`KYILBDG�BDK�X�NQPSWHKYGJI b US\�y
XDRV\D>LILPSGFBDG$>LXxgiILCJI b IL>LILKY\xBDKS>LXxGJ\DE`USKYXDKYILPaW5MHBxºkPSGF»�N^PSRVRTBxN^BDW`KYGJB�M`B
RT\3KY_HPSM`PS>LP � IhBsBDK�MHBsNQPSWHCJB3IL>�CJKYXDKYILCFKYILwSUSBH~k½`XDG�BD�SB3RTEH>LB`]k>LPSGJC�M`BDC
GJ\DNQBDWHKYB3C{¾¿PSILWHK$§SKYXDKYILCFKYILN^XD>�À�BDBDKYILW � Cxy�Á|BDÂOºkPaGJ»�]�MHX3WHCx>LX�CF\DXDWHNQB
CJUSG�>LB v PSWHCFBDIL>$CJKYXDKYILCJKoILwSUSB(MHXDW`C|>LB3C|ILW`CJKYILKYUSKYIhPSWHC�USWHILg�BDGJCJILKYX3ILGJBDC^]i>LB
CJILKYBx¨sB b MHU�§ v §�X�\3KY\�RVBDWHKYILPaWHWH\xEH>LUSCFILBDUSGJC�nYPSILC�N^PSRTRVB�RVPSMHr3>LB
MHB�N^PaWHKYBDW`U$~

ÃDÄ ÅDÆ�Ç$Ä<È^ÉSÊ5Ë Ì{ÍqÎzÏYÐLÑ�ÐLÆkÏkÒDÐHÓqÄ¿Ô�ÕJÄ<ÖAÄ ×qÕJÐLÉ�ØHÆpÕJÙ�ÐLÎAÓmÕJÏYËHÚsÔ ÚsÍqÓqÏYÐhÎ
Ú5ÕJÔ ÅHÍ3ÐLÖ9Ç`ÎAÕJÐLÆkÒtÖ ÛDÉSÊ5Ë ÌjÍtÎzÏYÐLÑ5ÐhÆkÏkÒDÐlÌ`Ó ÛHÔ ÅHÄ<ÖÜÄ<×qÕJÐLÉ�ØHÆpÕFÙ¿ÐLÎAÓmÕJÏYË�Ý¿Ä<ÎÜÞ

ß ÐAÄ<ÎÜ×DÐLÓ�ÚsÄ<ÆkÐÜÏYÏYÐAà^Ê5Ë ÌjÍtÎzÏYÐLÑ5ÐhÆkÏ�Ò3Ð9Ñ�ÍDÏ ÅHËhÑ5ÍDÏ ÕJá¦âpÐjÐAÏ�Ò3Ð
ÓqÏYÍDÏ ÕYÓtÏ ÕJázâpÐLÉ�ØHÆlÕJÙ¿ÐLÎAÓmÕJÏoË|Ý¿Ä ÎAÞ

À propos des auteurs
ã ³k©�äæåi³kç BDCJK�EHGFPSnYBDCJCJB3USG�MHB"CJPSN^ILPa>LP � ILB"y">A@ è�W`ILgiBDGJCFILKY\
À�NQÀ�XDCFKYBDGq~aéF>{\DKYX3ILK;XDUaEHXDGJX3giXDWHKjEHGJPanYBDCJCJBDUaG|M`BVCJPSNQILPS>LP � ILB
BDKSM`B�RTX3KY_H\DRVXDKYILwSUaB�BDKSMHBxCJKYXDKYILCFKYILwSUSBxy�>A@ è�W`ILgiBDGJCFILKY\�ºkPSGF»�]
XDILW`CJI`wSUSB+NQPSPSGJM`ILWHXDKYB3USG;MHU�§iB3GJgiILN^B+M`B+N^PSW`CJBDIL>`CJKYX3KYILCJKYILwSUaBH~ê PS��X+P b KoBDWHU�CJPSWVMHPaN^KYPSGJX3KkBDWVCJPaN^ILPS>LP � ILB+MHB+>A@ è�W`ILgiBDGJCFILKY\
MHU�ÀëILNz_HI � XDWj~¦éJ>aX|EHGJ\DCFBDWHKY\|MHB|W`PSR b GFBDUS��XDKYB3>LILBDGJC{BDK`N^PSW`�
nY\DGFBDWHN^B3C�CFUSG5MHILgiB3GJC5CJU^¼<BDKoC�CFKYXDKYILCJKoILwSUSBDC^]�W`PSKYXDRVRTBDW`K|>hPSGJC
MHUìEHGJP � GJXDRVRTB"M{@ \DKY\�MHU�éFWHKYBDGJ�oè�WHILg�BDGJCJILKY� v PSW`CJPSGJKYILUaR
nYPSG�½SPa>LILKYILN^XD>+XDW`Mí§iPSN^ILX3>�î}BDCJBDX3GJNz_íBDK�>LPSGJC�MHB3C�NQPSW � GFrDC
XDW`WHUSBD>LC;M`B+>LX+ï'RVBDGJILNQXDWV§iPSNQILPS>LP � IhN^XD>`ï'CFCJPSN^ILX3KYILPSWj~QéJ>`KoGJXD�
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CJUSGd>hBDC � GJX3EH_HILwSUaBDCdCJKYX3KYILCJKYILwSUaBDCdy-KYGJPaILCdMHILRVBDWHCJILPaWHCJñ�BDK�CJUaGd>LX
CJPSNQIL\DKY\(N^X3WHXDMHIhBDWHWHBòð EHXDG�BD�aBDRTEH>hBH]iCJUSG�USW`B(\DKYUSMHB(M`BDC�CJPSW`MHX � B3C
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=?N^PSRVRTUaWHILN^XDKoILPSWjZ'>hILCJKYBDW`ILW � ]�UaWHMHB3GJCJKYXDW`MHILW � XìN^>LIhBDWHKJ@ CdWHBDBDM`C
XDW`Mò>LBDg�BD>$PSnjUaWHMHB3GJCJKYXDW`MHILW � ]�BD>LILN^IhKYILW � ]�CJUSRTRVXDGJICB¦ILW � ]iRVXD»iILW �
GJBDNQPSRTRVBDWHM`XDKYILPSW`C

ï'>L>kKY_`GJBDB�XDGJB3XDC�XDGJB�ILRTE`PSGJKYX3WHK�nYPSG�XDW�BDnYnYB3N^KYILgiB�CJKoXDKYILCJKYILNQXD>kN^PSWHCFUS>L�
KYXDW`KJ] b USKaKY_HBxN^PaRTRVUSWHILN^X3KYILPSW�CJ»iIh>L>LC�XDGJBxPSnYKYB3W�KY_HBxRTPaCJKaMHILnYnYILNQUS>LKaKYP
>LBDX3GJWj~EDiPSÂ�X3GJMHC�KY_HB3CJB�BDWHMHCQ]kB3XDNz_"WHBDÂ � GFXDMHUSX3KYB�CJKYUSMHB3WHK}ILWHKYBDGFW
� PSB3C$KY_HGJPaU � _5X�KYGJX3ILWHILW � EHGJP � GJXDRTRVBH]¿CJILKYKYIhW � ILW5PSW5NQ>LILBDW`K`CFBDCJCJILPaWHC
Â�ILKo_�PSUSGVCFBDWHILPSG(CJKYXDnYn+PaW�XëGJPSKoXDKYILW � b XDCJILCQ]{XDWHM�M`ILCJN^USCFCJILW � Ko_HB
EHGJPaN^BDCJC�XDW`M�PaUSKYN^PSRVBDC�PSnkKY_HPSCFB�CJB3CJCJILPSW`C^~
ï�K�CJPSRVB�EHPSILW`KJ]lCFKYUSMHBDW`K�N^PSWHCJUa>LKYXDWHKoC}NQXDW b B � ILW�KYPT_HXDWHM`>LB�N^>LILBDW`KYC
PSW5KY_HB3ILG{PaÂ�Wj] b USKSÂ�B�EHGJPagiILMHB b XDNz»�USE5XDWHM5XDMHM`ILKYILPSW`XD>aKoGJXDILWHILW � IhW
CJBDg�BDGJXD>�nYPaGJRTC^]HILW`N^>LUSM`ILW � MHIhCJN^USCJCFILPSW�PSn�N^PaWHCJUS>LKoILW � EHGJP b >LBDRVC�XDK
CJKYX3nYn|RTBDB3KYILW � CQ]�XDWHM-Ko_HB�X b IL>LILKY�"KYP�N^XD>L>xnYPaG�XDCJCJILCFKYXDWHN^BònYGJPSR�]�PSG
GJBDnoBDG1X�NQ>LILBDWHKkKYP(XDWHPaKY_HBDG�N^PSW`CJUS>LKYX3WHKJ~

���,Ff��Gì�;���3���'�J�����IH��2JLK����J�1�������
§SIoWHN3B £t¤`¤$¥a]V§ v §ó_HXDC b USIo>LK�X�>LXlG � B�XDWHM XlN^K ILgaB�Â�B b CJIoKYB©�ª<ª «�¬ ­z­¦®�®�®�¯ °s±Sª<©�¯�²i³k´zµ9¶k¯�·D±a­p¸�¹�¸�­ KYPëCJUaEHEHPaGJK}KY_HB�ºkPaGJ»�N^PaRT�
RTUaWHILKY�dXDWHMëPSUSG+N^>LILBDW`KYC^~ D;_HILC+Â�B b CJILKYB�ILC�W`PSÂ
USCJBDMëXDWHMëGJBDnoBDGJ�
BDW`N^BDMòÂ�PaGJ>LMHÂxILMHBH]iXDW`Mò_HXDC�_`BD>LEHB3MòKYPsBDWH_`XDWHN^B(º9PSGJ»�@ C�g�ILCJI b IL>LIhKY�
XDW`MTGJBDE`USKYXDKYILPaWTXDC�X+N^BDW`KYBDG�nYPSG;CJKYXDKYILCFKYILN^XD>`RTBDKY_`PSMHPS>LP � �5XDW`MTN^PaWH�
CJUS>hKYILW � ~lï'C}XDWsB3�SXDRVEH>LBH]lXDK$KY_`B5GFBDN^BDW`KS¾¿PSILW`K$§SKYX3KYILCJKYILNQXD>�À�BDBDKYILW � C
ILW
Á'B3ÂuºkPSGF»OILW
KY_HB�CFBDCJCJILPSW�PSW
§SKYX3KYILCJKYILN^C v PSWHCJUa>LKYILW � ILW�XDW
ï�N^X3MHBDRVILN�éJW`CJKYILKYUSKYIhPSW�KY_`B�§ v §TÂ�B b CJILKYB�ÂxXDC}RVBDWHKYILPaWHBDM�CJBDgiBDGFXD>
KYILRVBDC�XDC�X�RVPSMHBD>HnYPSG�N^PaWHKYBDW`KJ~
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=*>@?BADCFEHGJILKM>NEFOQPDGNRTS�UFVXWZYB[]\T^_UF[�`]UFabWZUHc_SBW�Y [edX^_fLaMg]UHhiUFj
kml Y�`]Ynhpo qr[ lis Y c_^ l WZt�u]c l []avYBWZUF[xwyS s YBaz\F[]Y�^_d]tBa l SBh l ^_S W l UF[{Y [
d]^_f|aMg]UF}~tBWZc l Y�Y W�Y [(d]^_fLaMgXUFhiU kml Y�abU k [ l W lis Y]�x�_hnYB^_W�dXc_UFj
� YB^�^_YB\Fc�`]Y�dX^_fLaMg]UHhiU kml Y3����UHc_�/Y W�hpo SBavWZ\FYBh�avUFUFc_` l []SBWZY \Fc
`]\<�LYBc sLl abY�`]Y�abUH[]^_Y l h�^_WZS W l ^_W li� \HY]�F��\FWZc�YT^_Y ^ l []WZtBc_� WZ^�`]Y
c_YBayg]YBc_aMgXY�Y [�dX^_fLaMgXUFhiU kml YXwQ�Fc l YB[]`Xhif�Se\F[XY s SB^_WZYeYB�FdXtBj
c l Y []abY�YB[�S []SBhifL^�Y�`]Y�`]UF[X[]tBY ^bwMYB[�^_WZSBW l ^_W li� \FY�Y W�Y [�SBd]dXh l j
abSBW l UF[]^ l [ � UFc_}~SBW li� \HYB^b�v�_hXY ^_W�hpo SB\HWZYB\Fc	`XY�hiS�dXc_YB} l�� c_Y�t ` l j
W l UF[�`XY*�m���������T���N�F� �N�b� �� ¡�b¢-£	�B�_¤D¥H�� N��YBW�`]Y§¦L�N�v¨F�b¢N�N©ª�N«X¬

­ �F�@®�¬F������ ¡�b¢�¯��F�N�LwyWZUF\F^x`XYB\F�;dX\FV]h l t ^xd]SBcxhpo l []^_W l WZ\HWX�F°����y�Hc l YB[]`Xhif
YB^_W�c_tB`]S abWZYB\Hc�YB[�aMg]Y � SB`B±�U l []WQ`X\�²M�B¨v��«��b¢³��� ­ ��´z¤³¨H�N�F� ����«x�b¢��v«�µ
£¶� �_¤D¥F�� ��v¢	���N�F� �N�b� �� N�v�y�_hHSnWZc�S s S l hih�tnc_tBabY }�}�Y []WX�nhpo tBh�SBV]UFc�SBW l UF[{`XY
}�t WZg]UF`XYB^ k c_SBd]g li� \FYB^<d]UF\Hc/hiYB^<`]UF[X[]tBY ^/abSBW·t k UFc l�� \FYB^<YBW~^�\Fc
hpo g l ^_WZU l c_Y5`]YB^ k c_SBdXg li� \HYB^�^_W·SBW l ^_W li� \FYB^b�¶�_hrYB^_W-hiY � UH[]`]SBW·YB\Fc�`XYB^
¸ gXY s SBh l YBc_^¶`]YB^¶°�hiVX\F}�^¶`]Y��FWZS W l ^_W li� \FY�¹-c_SBdXg li� \FYX�

º EH»�Ky¼XEH½T=/»�OQEH¾¿¾�E<Y ^_W¶dXc_U � YB^�^�YB\Hc�S k c�t k t�Y [�}~S W·g]t }~S j
W li� \HY�Y W-^_W·S W l ^_W l�� \HY5����UHc_�ÀY W;S [Xa l Y [ÁabUHUHc_` l [XSBW·Y \Fc3`X\
�|YBc s|l avYn`XYnavUF[X^�Y l hH^�WZS W l ^�W li� \HY]�y��hHSn^�\Fc�W·UF\HWXWZc�S s S l h�hitn^�\HcxhiY ^
� UF[X`XY }~YB[XW·^�}~S WZgXt }~S W l�� \FY ^J`]Y{hpo l [ � t c�YB[XavY�^�W·SBW l ^_W l�� \HYX�L��h
^vo Y ^�W;c�tBavY }~}~YB[XW l [XWZt c�YB^�^�t���h�S�c�Y dXc_t ^�YB[XW·S W l UH[ k tBUH}~t j
W·c l�� \FY�`XY ^�avUF[XavY d]W·^�^�WZS W l ^�W l�� \HYB^v�MÂ/UF[XY W·WZY�S�W·c_S s S l h�hit�`XS [X^
dXhi\H^ l Y \Hc�^�`XUH}~S l [XYB^/`xo S dXdXh l avSBW l UF[xwJ[XUFW·S }~}�Y [XW�^�\Hc�h�Y ^
� \FY ^�W l UH[X^Ã`xo t � \ l WZtz^�SBh�S c l S hiYzY WL^_\HcDhpo S []S h�fL^�Yz^�WZS W l ^�W l�� \HYJ`XY ^
^�WZc�\HabW·\Hc_Y ^�^�SBh�S c l S hiY ^v�X�_h	STUHVXWZY [X\/^�UF[�`XUHavWZUHc�SBW�Y [�^�WZS W l ^�j
W li� \HY�`XY�hÄo qr[ lis Y c�^ l WZt�`XY�ÅLUHc�UH[]W·UÃ�

=*>@?BADCFEHGDILKM>NEFOQPDGNRrc�YBabY l�s YB`;g l ^Ã`XUFabWZUFc_S WZY l [-u�^_f|aMg]UFhiU k f
� c_UX}Æu]c l []a YBW@UF[Çq;[ l·s YÈc_^ l W@fDw~^¡d]YÈa l SBh liÉvl [ kÊl [ÇuQ^_fHaMg�UFj
}�Y WZc l ab^³SB[]` ¸ U k [ l W lis Y;u�^�fLaMg]UHhiU k fF�BË�Y l ^�S-u]c_U � Y ^_^_UFc³U �
u�^_f|aMg]UFhiU k f�SBWD��UFc_��SB[X`�WZgXY-ab\Fc_c_Y []W ¸ UFUFc_` l []SBW·UFc�U � WZgXY
�]WNSÈW l ^�W l aBSÈh ¸ U][�^�\]hZW l [ k �FYmc sFl aBY�����[ÌSÈ`�` l W l U][ÌWNUÍg l ^
c_YB^�YBSBc_aMg l []WZYBc�YB^_WZ^ l [~d]^_fLayg]UFhiU k fDwbu]c_U � YB^_^_UFc	�Fc l YB[X`]hif�gXSB^
V]c_UHSB`�Y �Fd]YBc l YB[]abY l [�`XSBWZS�S []SBhif|^ l ^bwQ^_W·SBW l ^_W l av^;SB[X`�abUF}~j
d�\]WNYÈcÁSmd�d�h l aBSÈW l U][�^B��Ë�Y l ^ÎW@g�YÏSm\XWNg�U]cÁU � �|���Ð�ª�Ñ�
�D���X�Ò���B�Ò�ª ª� ¢�£��m��¤�¥]�Ñ �� w�Óv^�W�YÈ` l W l UX[¶w3Sm[�`Ô¦F��� ¨]�B¢���©M��«�¬
­ �F�@®�¬F������ ¡�b¢�¯��F�N�LwBV]UFWZgTd]\FV]h l ^_g]YB`TV]f��F°����_[]^_W l WZ\FWZY]�B�Fc l YB[]`Xhif l ^
SB[Ï°n^_^_UFa l SBWZYÖÕ�` l WZUFc5U � WZg]Y×²y�B¨b��«��v¢Ø��� ­ ��´�¤³¨F�N�F� ����«��b¢Ø�v«�µ
£¶� �_¤D¥F�� ��v¢x���@�F� �N�b� �� @�v�ÑË l ^Dc_YBabYB[XWHÙJUFc_� l []abh�\F`]YB^DWZg]Yz`XY s YBhiUHd]}�Y []W
U � k c�SBd]g l abSBhm}�Y WZg]UF`X^ � UFcDabSBW·Y k UFc l abSBhm`]S WZS]w�SB[]`rWZg]Yzg l ^�WZUFc_f�U � ^�WZSBj
W l ^_W l abSBh k c_SBdXg l ab^v�ªË;Y l ^�W·g]Y � UF\F[X`]YBcÃU �HÚ³ÛiÜxÝ�ÞXÛpßªà�áiâ_Û�ãpÜ�ä ÛiÜXå�ápæMçªèJÜxäBÛ
éLê à ê âZÜ ê â_ëMçÈÛ	ì	ãªàNí]ÞBâ�ëMçmÛ �

º EH»�KM¼XEF½-=�»�OQEF¾�¾�E l ^�SB[�°n^_^_UFa l SBWZY;u]c_U � YB^_^_UHc�U � Â*SBWZgXYBj
}�S W l ab^DSB[]`-�FWZSBW l ^_W l ab^DSBWH��UFc_��SB[]`-WZg]Yzd]SB^�W ¸ UFUHc_` l [XSBWZUFcDU �
WZg]Y��FWZSBW l ^_W l abS h ¸ UF[X^_\FhiW l [ k �LY c sLl abYX�HÂ�UF^�W	U � g l ^nc�YB^_YBSBc�aMg
g]S ^nVXYBYB[ l [<WZgXY�}�SBWZgXYB}�S W l abSBh � UF\H[]`]S W l UF[]^�U � ^_WZS W l ^_W l avSBh
l [ � YBc_YB[XabY]�vË l ^	c_YBabY []W l []WZYBc_Y ^_W l ^¶UF[~WZgXY k YBUF}�Y WZc l anc_YBd]c�YBj
^_YB[XWZSBW l UH[�U � ^_WZS W l ^_W l abS hÃabUH[]abYBdXWZ^b�mÂ�UF[]Y WZY{gXSB^zÙ�UFc_�|YB` l [
SJ[]\F}~V]YBcÃU � SBdXd]h l YB`;S c_YBSB^bw l []avhi\F` l [ k d]SBf�Y � \ l WZf�SB[]`;WZgXY
^_WZS W l ^_W l abS h�SB[]SBhif|^ l ^�U � ^_SBh�SBc_fe^_WZc_\HabWZ\Fc_Y ^b�FË�Y�c_YBavY lis YB`�g l ^
u�gx� î3� l [��FWZSBW l ^�W l ab^ � c_UF}ïWZgXYrqr[ lis Y c_^ l WZf�U � ÅLUFc_UH[]WZU��
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