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ì µ�Ñ ¸�ÑÆÊFµm¿Ó³ÆÀÈÃ!·mÊFÍ�·�Ã²Ú8§Dµn·
��Êc���8ÀÈÅ�µ�§�ÏÉÅ�µV¶�º < ÎÆµqÏVº!¹�ÍTµ�§tÀ�Ã!·�µn¿
³´¹;ºc©«ª­¬4§tÀ�Ã!·ÉºÁ¸�µ�§ÈÛ�§DÀÈµn¶ º!ÎÆÃ�¹�¸iÚx³ÆÀÈÅ;©«ª­¬4¿ÓÃÓÏ�Ì�¶qµn¹�ÀÉ§VÊ
ºÁ¹�¿�­ª�FÀÈÅ�µN§�ÏÉÅ�µV¶�º8ÎËºÁ¹�¸!Ì�º!¸!µ�³Ë§aµ�Ü�ÀÈµn¹�§D³´Í�Î´µ!Ñg¦8Î´ÎZÀÈÅ�µN§ÈÏÉÅ�µV¶�º
ÎËºÁ¹�¸�Ì�ºÁ¸�µn§¥µ�Ü�Ï�µn×ÓÀ ð:ñ¨ð ºÁ·�µ«Úx·�³ÆÀDÀÈµn¹)³Æ¹)©Ðª�¬ §DÛ�¹ZÀ�ºÁÜ�	

ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+(+*+,
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

GHBJI ºÁ¶qµn§È×�º!ÏVµ�	/¦¨ÎÆÎ�ÎËºÁ¹�¸�Ì�ºÁ¸�µn§�µ�Ü�Ï�µn×ÓÀ ð:ñÐð ºÁ¹�¿ ð�òFð
§ÈÌ�×�×TÃ!·ÈÀN¹�ºÁ¶qµn§È×�º!ÏVµ!Ñ

ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+(+*+,
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F(+*�, ð�òFð 	+9+:

0�Ì�×�×�ÃZ§Dµ¥Ã!¹�µ¥ÚNºÁ¹ZÀ�§�ÀÈÃ�¿Óµ < ¹�µ¥ÀÈÅ�µLK�:3:1MÐµnÎÆµn¶(µn¹ZÀgÍ�Û�·�µVÌ�§È³´¹�¸
ÀÈÅ�µ'/ON3N10+*�,3,8µVÎ´µV¶qµV¹ZÀ6¿�µ < ¹�µm¿�µVÎË§ÈµVÚxÅ�µn·Èµ ì ¿ÓµV¹�Ã!ÀÈµm¿�º!§QP+R5S_�
ºÁ¹�¿K¿Óµ < ¹�³´¹�¸ÐÅ�³´§aÃ²Úx¹�254T2�71*¨µVÎ´µV¶qµn¹�ÀmÑaÒNÅ�³´§gÏVº!¹
ÍTµ¥Úx·�³ÆÀDÀÈµn¹
³´¹ í¨îiï(ò�ó²ôXõÁöÐ÷ º!§¥ÂÄÃ�ÎÆÎ´Ã²Ú8§
	
U6VTW�XZY�[3\"]^[O_a`1Vcb�dTe5f&g6h1i�fkjljTj�m
U�Y6_lY�[OYa`6n�`o\p[OYTecf�qorTr^s
ftm
U6Wlrp[ouZ_lYl]TvTw�uZY6m
UlY6_�Y�[OY�`6nx`Z\p[OYTe5f�noyanZ_lYcfznlwluZYTe5ftVanT{oy^`T|Hftm
UlY6_�Y�[OY�`6nx`Z\p[OYTe5f�\�}T}T{6Y6VTV~fznTwluZYTecf�d
b�\�}l}T{6YZVTV�ftm

UT�6Wlrp[Zuo_lYl]TvlwluZY6m

Ul�lY6_lY�[1Y�`6nZm
UT�6VlW^XZY�[3\lm
0�³´¶q³ÆÎËºÁ·�ÎÆÛ�ÊÓ³Æ¹ í¨ðxú 	
Ua�o_�Y�[OY�`6nlvTwluZYx`o\p[1YTe5f�noy^nZ_lY5f�}Tn
b&nTwluZYTecf�VanT{oy�`6|Hft�Tm
Ua�o_�Y�[OY�`6nlvTwluZYx`o\p[1YTe5f�qorlr^s?f�]^[3_a`oVcb�d6e5f�g6h1i~ftm
U�Y6_lY�[OYa`6n�nTwluZYTecf�noyanZ_�Y5ftmTUlYT_lY�[OY�`Tn�nTwlu6YTe5f�d
b�\�}T}T{6Y6VTV~ftm

UT�a�Z_lY�[OY�`TnTvTwluZYTm
ò�ü�í §DÌ�×�×�Ã�·DÀÉ§�µVÎ´µV¶qµn¹�ÀÉ§z!���ºÁ¶qµn§È×�º!ÏVµl$ÐÀ�Ã­¿ÓµnÏVÎ´º!·Èµ�¹�º!¶qµn§DÇ
×�º�Ï�µ�º!¹�¿;ÀtÚ¥Ã­º²ÀDÀ�·È³´Í�ÌÓÀ�µn§�!���·�µ < Ü+$KºÁ¹�¿�!��TÛZ×Tµl$
ÀÈÃ  �Ì�ºÁÎ´³�ÂÄÛ
¹�º!¶(µm§VÑ
Ua`o\�[OYZV^uo\TW�Yxu6{6Yl�oy^]6e5f�dHf `Z\p[OYZV^uZ\6W�YTe5f�g6h1i~ft�lm
UlY6_�Y�[OY�`6nlnTwluZYx`o\p[1YTe5f�qorlr^s?ftm
U�[3r�}6Y6_lm
UlY6_lY�[1Y�`6n�nTwlu6YTe5f�noy^nZ_lY5ftm
UlY6_lY�[1Y�`6nxu6{6Y��oya]6e5f�dHf�nTwluZYle5ft\�}T}l{6YZVTV~f�m

Ul�p[3r�}6YT_Tm
UT�lYT_lY�[OY�`TnTnTwluZYTm
0�³´¶q³ÆÎËºÁ·�ÎÆÛ�Ê òÓóÁômõ!öÐ÷mþpÿ���� ×�·�Ã²Õ�³´¿Óµm§�º!¹ ºÁÀDÀ�·È³´Í�ÌÓÀ�µ���§(ÂÄÃ!·qÀÈÅ�µ
µVÎ´µV¶qµn¹�À�!���ÏÉÅ�µV¶�º1$�Ñ
�HB�� ¹�Ï�Î´Ì�¿Óµ � ³Æ¶q×TÃ!·ÈÀ�	 0�Ã!¶qµ�À�³Æ¶qµm§VÊx³ÆÀ�³Ë§�Ï�Ã�¹�Õ!µV¹�³Æµn¹�ÀqÀ�Ã
×�Ì�Î´Î:³´¹�µ�Ü�À�µV·�¹�ºÁÎ´ÎÆÛ0¿Óµ < ¹�µm¿.§�ÏÉÅ�µV¶�º\ÂÄ·�º!¸!¶qµV¹ZÀ�§¨ÀÈÃiÀÈÅ�µqÏVÌ�·ÈÇ
·�µV¹ZÀq§�ÏÉÅ�µn¶qº�Ñ/ÒNÅ�³Ë§�³Ë§qµn§È×TµnÏ�³ËºÁÎ´Î´Û.À�·ÈÌ�µcÚxÅ�µV¹/À�Å�µ0§ÈÏÉÅ�µV¶�º
¸!µVÀ�§«ÎËºÁ·�¸!µV·l�_³�À�ÍTµnÏVÃ!¶qµn§«¶qÃ!·�µ(¿�µn§È³Æ·ÉºÁÍ�Î´µ
À�ÃiÅ�ºXÕ!µ(¶(ÃÓ¿ÓÌ�Î´º!·
§�ÏÉÅ�µV¶�º�¿Óµ < ¹�³ÆÀÈ³´Ã!¹�§gÂÄÃ�·�ÍTµ�ÀDÀ�µV·6¶qº!³Æ¹ZÀÉºÁ³´¹�µV¹�ÏVµ8ºÁ¹�¿q·�µnº�¿�ºÁÍ�³ÆÎÆÇ
³ÆÀtÛ!Ñ60�µVÕ�µV·ÉºÁÎ6§�ÏÉÅ�µn¶qº�Î´º!¹�¸!Ì�ºÁ¸!µm§
§ÈÌ�×�×TÃ!·ÈÀKÀÈÅ�³´§�ÂÄµnºÁÀÈÌ�·�µ!Ñ	ØuÂ
ÀÈÅ�µi¹�µnÚxÎÆÛ;×�Ì�ÎÆÎ´µn¿�Çu³´¹/ÂÄ·ÉºÁ¸!¶qµn¹�ÀÉ§�ÏnºÁ¹/Å�ºXÕ!µ\Ã�¹�ÎÆÛ;À�Å�µ��%8_>q¾
À�º!·È¸�µ�À�¹�º!¶(µm§D×�º!Ï�µ�º�§«ÀÈÅ�µ\ÏVÌ�·È·�µV¹ZÀ
§�ÏÉÅ�µV¶�º�Ê@ÀÈÅ�µn¹;Ú6µ�·�µ�ÂÄµn·
ÀÈÃ ³ÆÀiº�§�Cv?a9
=qG"5!¾�Ñ � ÀÈÅ�µn·ÈÚx³Ë§Èµ!Ê¥Ú6µ0·�µ�ÂÄµn·�ÀÈÃ ³ÆÀiº!§�Cv>)�":^Ap»�Ñ
# ³Æ·É§DÀnÊ~�%?a9
=qG"5!¾
³´§x§ÈÌ�×�×TÃ!·ÈÀÈµm¿cº�§¥ÂÄÃ!Î´ÎÆÃ²Ú8§�	

ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+9+:
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F9+: ð�òFð 	+(+*�,

ØÙ¹ í¨îiïKòÓóÁômõ!öÐ÷ Ê�Ì�§D³´¹�¸�!��´¹�Ï�Î´Ì�¿Óµ�§�ÏÉÅ�µV¶�º�¬�ÃÓÏVºÁÀÈ³´Ã!¹c� � E��xØD��$
³Ë§:Ï�Ã!¹�Ï�µV×�ÀÈÌ�º!ÎÆÎ´Û
µ� ZÌ�³´Õ²ºÁÎ´µV¹ZÀgÀÈÃ�·�µV×�ÎËº!ÏV³Æ¹�¸ÐÀÈÅ�µ¥³´¹�ÏVÎÆÌ�¿�µ8Ï�ÎËºÁÌ�§Èµ
Úx³ÆÀÈÅ\ºÁÎ´ÎÓÀ�Å�µ¨¿Óµ < ¹�³ÆÀÈ³´Ã!¹�§<³Æ¹(ÀÈÅ�µ=P+RcS�ÑÁÒNÅ�µ¨¹�ºÁ¶qµn§È×�º�Ï�µNÃÁÂ_ÀÈÅ�µ
³´¹�Ï�Î´Ì�¿Óµm¿�ÂÄ·ÉºÁ¸!¶qµn¹�ÀÉ§�¶�Ì�§tÀ¥Í�µÐÀÈÅ�µ«§�ºÁ¶qµÐº�§:À�Å�º²ÀNÃÁÂFÀ�Å�µ«ÏVÌ�·ÈÇ
·�µV¹ZÀ�§�ÏÉÅ�µn¶qº�Ñ�ØÙ¹ ò�ü�í ÊFºcÏ�Ã!¹�§tÀ�·ÈÌ�Ï�À !���Ã!³´¹~$«ºÁÎ´ÎÆÃ²Ú8§«§ÈÏÉÅ�µV¶�º
¿Óµ < ¹�³ÆÀÈ³´Ã!¹�§aÍTµVÎ´Ã!¹�¸�³Æ¹�¸¨ÀÈÃ¨ÀÈÅ�µN§Èº!¶qµ<¹�º!¶(µm§D×�º!Ï�µ�ÀÈÃ«Í�µ¥×�Ì�Î´ÎÆµm¿
³´¹�Ñ 0�³´¶(³´ÎËºÁ·�ÎÆÛ�Ê
!��´¹�ÏVÎÆÌ�¿�µl$N³Ë§x§DÌ�×�×�Ã�·DÀ�µn¿c³´¹ ð�ò�ð º!§NÚ¥µVÎ´ÎfÑ
# Ì�·ÈÀÈÅ�µn·È¶qÃ�·Èµ�Ê��D>)��:_Ap»6³Ë§8§ÈÌ�×�×TÃ!·ÈÀÈµn¿cº!§¥ÂÄÃ�ÎÆÎ´Ã²Ú8§�	
ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+9+:
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F9+: ð�òFð 	+9+:

ØÙ¹ í¨î�ï�òÓó²ôXõÁöÐ÷ Ê�ºÐÏVÃ!¹�§DÀÈ·�Ì�ÏpÀ�!��´¶(×TÃ!·ÈÀp$�µVÜ�³Ë§DÀ�§nÑ��¥Û�³´¶(×TÃ!·ÈÀDÇ
³´¹�¸�¶KÌ�ÎÆÀÈ³´×�Î´µx¹�ºÁ¶qµm§D×�º�Ï�µm§VÊ í¨îiï�ò�ó²ôXõÁöÐ÷ ºÁÎ´ÎÆÃ²Ú8§g¿Óµ < ¹�³ÆÀÈ³´Ã!¹�§
ºÁ¹�¿4¿ÓµnÏVÎ´º!·�ºÁÀÈ³´Ã!¹�§\ÏVÃ!¹ZÀ�º!³Æ¹�µn¿¯³´¹�§ÈÏÉÅ�µV¶�º!§�Ì�¹�¿Óµn·i¿Ó³��Tµn·Èµn¹ZÀ
¹�º!¶(µm§D×�º!Ï�µm§VÑ�ØÙ¹ ò�ü�í Ê!§È×�µmÏ�³ËºÁÎ�×�·�ÃÓÏ�µm§È§È³Æ¹�¸«³´¹�¿Ó³ËÏVºÁÀÈÃ�·)!t�0³´¶�Ç
×TÃ!·ÈÀ��T$Ð³Ë§�Ì�§Dµm¿0À�Ãc³´¶q×�Ã�·DÀ
§�ÏÉÅ�µV¶�º�ÀÈÅ�ºÁÀ
ÏVºÁ¹.Ã²Õ!µn·È·�³´¿�µ
ÀÈÅ�µ
¿ÓµVÂsºÁÌ�ÎÆÀ8¹�ºÁ¶qµm§D×�º�Ï�µ�¿ÓµmÏ�ÎËºÁ·�µn¿\³´¹cÀÈÅ�µ
ÏVÌ�·�·Èµn¹�À8§�ÏÉÅ�µV¶�º�Ñ

�NHB� 2�� 
8� 
ÁE¢¡�?
3«º²À�ºÁÀtÛ�×�µ\ÏnºÁ¹	Í�µ\Ïnº²ÀÈµn¸!Ã�·È³´èVµm¿­³´¹�À�Ã)ÀtÚ6ÃcÀtÛ�×Tµn§�	��
Cv>)�a=´¾\Ã�·
9
:^>)�a=Æ¾�£�Ñ ¦¤�DCv>)�a=Æ¾­ÀtÛ�×�µ­ÏnºÁ¹�¹�Ã!À\Å�ºXÕ!µcµVÎ´µV¶qµn¹�À�ÏVÃ!¹ZÀÈµn¹ZÀ
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:^>)�a=Æ¾�£ ÀtÛ�×Tµ¯ÏnºÁ¹�Ñ ¦¨Î�Ç
ÀÈÅ�Ã!Ì�¸�Å�¶(ÃZ§tÀg§ÈÏÉÅ�µV¶�ºNÎ´º!¹�¸!Ì�ºÁ¸!µm§�§ÈÌ�×�×TÃ!·ÈÀ�§D³´¶q×�Î´µ�ÀtÛ�×�µm§�§ÈµV×�Ç
ºÁ·Éº²À�µVÎ´Û!ÊXÀ�Å�µ8§DÌ�×�×�Ã�·DÀ:Ã!ÂTÏ�Ã�¶q×�ÎÆµVÜ
ÀtÛ�×�µx³Ë§:º«Í�³ÆÀ:ÂÄÌ�èVènÛ�¿ÓÌ�µ¥À�Ã
ÀÈÅ�µ
¶q³�ÜÓµn¿0¿�µ < ¹�³ÆÀÈ³´Ã!¹0Ã!Â�Ï�Ã!¶q×�Î´µ�ÜiÀtÛ�×�µKº!¹�¿)µVÎ´µV¶qµn¹�À¨ÀtÛZ×Tµ!Ñ
ÒNÅ�µn·ÈµVÂÄÃ!·�µ!Ê@Å�µV·�µ!ÊaÚ6µ\Ã�¹�Î´Û�µ�ÜÓ×�Î´³ËÏ�³ÆÀÈÎ´Û	ÏVÃ!¶q×�ºÁ·�µqÂÄµnºÁÀÈÌ�·�µn§
ÃÁÂ
ÀÈÅ�µ�§D³´¶q×�Î´µqÀtÛZ×Tµ!ÑcÒNÅ�µqÂÄµnºÁÀÈÌ�·�µn§�Ã!Â6À�Å�µ�ÏVÃ!¶q×�Î´µ�Ü�ÀtÛ�×Tµ\ºÁ·�µ
³´¹�À�µV·É§D×TµV·É§Èµn¿�ÀÈÅ�·�Ã!Ì�¸�Å�0�µmÏpÀ�³ÆÃ�¹�§¨åÓÑ ­�ºÁ¹�¿)åÓÑ °ÓÑ
A+B � Ì�³´Î�ÀÈÇf³´¹;ÀtÛ�×�µ�	qÒNÅ�³´§K³´§KµV³ÆÀÈÅ�µn·�º0×�·�³´¶(³ÆÀÈ³´Õ!µ�Ã!·�¿�µV·�³ÆÕ�µn¿
�DCv>���=Æ¾�ÀtÛ�×�µK×�·ÈÃ²Õ�³Ë¿Óµn¿cÍ�ÛiÀÈÅ�µK§�ÏÉÅ�µn¶qºqÎËºÁ¹�¸!Ì�º!¸!µ
§È×�µmÏ�³ < ÏVºÁÇ
ÀÈ³´Ã!¹@Ñ ª0ÃZ§tÀ�§�ÏÉÅ�µV¶�º	ÎËºÁ¹�¸�Ì�ºÁ¸�µn§nÊ<µ�Ü�ÏVµV×ÓÀ ò�ó²ôXõÁöÐ÷mþpÿ���� º!¹�¿
ð�òFð Ê<§ÈÌ�×�×TÃ!·ÈÀ�ºÁ¹4º!·È·ÉºXÛ ÃÁÂ�Í�Ì�³´Î�ÀÈÇf³´¹ ÀtÛ�×�µm§�³Æ¹�Ï�Î´Ì�¿Ó³´¹�¸ ÀÈÅ�µ
×�ÎËºÁ³´¹0§tÀ�·È³´¹�¸qºÁ¹�¿c©Ðª�¬FÇu·ÈµnÎ´ºÁÀÈµn¿�ÀtÛ�×�µm§ ì µ�Ñ ¸�ÑÆÊ
S��_Ê89������	��
39��pÑ
ÒNÅ�µ�¹�Ì�¶�Í�µn·xÃÁÂ:§DÌ�ÏÉÅcÍ�Ì�³´ÎÆÀDÇu³Æ¹cÀtÛ�×�µm§8ºÁ·�µ�	

ð:ñ¨ð 	���
 í¨îiï(ò�ó²ôXõÁöÐ÷ 	���� í¨ðxú 	����
ò�ü�í 	���� ò�ó²ôXõÁöÐ÷mþpÿ���� 	�
 ð�òFð 	�


�4Å�³´ÎÆµ ð:ñÐð §DÌ�×�×�Ã�·DÀÉ§6Ã�¹�Î´Û�©Ðª­¬�Çf·�µVÎËº²À�µn¿�×�·�³´¶(³ÆÀÈ³´Õ!µÐÀtÛ�×�µm§VÊ
í¨îiï òÓóÁômõ!öÐ÷ §ÈÌ�×�×TÃ!·ÈÀ�§)ºÁ¹ µ�Ü�ÀÈµn¹�§È³ÆÕ�µ	§Èµ�À)ÃÁÂ �Zû;Í�Ì�³ÆÎÆÀDÇu³´¹
ÀtÛ�×�µm§VÊxÏVÃ²Õ!µV·�³´¹�¸;¶(ÃZ§tÀ�ÀtÛ�×Tµn§�ÍTµV³´¹�¸/Ì�§Dµm¿-³´¹4¸!µn¹�µV·ÉºÁÎx×�·ÈÃ!Ç
¸!·ÉºÁ¶q¶q³´¹�¸­ÎËºÁ¹�¸�Ì�ºÁ¸�µn§nÑ 0�Ã.¿�ÃZµm§ í¨ðxú Ã�· ò�ü�í Ñh0�³´¹�Ï�µiÀÈÅ�µ
ÂÄÃÓÏ�Ì�§<ÃÁÂ òÓóÁômõ!öÐ÷mþpÿ!�"� ³Ë§�Õ²ºÁÎ´³´¿�º²ÀÈ³´¹�¸�©«ª­¬­§DÀÈ·�Ì�ÏpÀ�Ì�·Èµ�Ê!³ÆÀ6¿ÓÃ�µn§
¹�Ã!À
×�·ÈÃ²Õ�³Ë¿Óµ�ºÁ¹�Û­µVÜ�×�ÎÆ³ËÏ�³ÆÀ
Í�Ì�³´Î�ÀÈÇf³´¹;ÀtÛ�×�µm§VÑ�0�³Æ¶q³´Î´º!·ÈÎ´Û!Ê ð�òFð
Å�º�§:¹�Ã
Í�Ì�³ÆÎÆÀDÇu³Æ¹qÀtÛ�×Tµn§nÑ��8Ã²Ú¥µVÕ!µn·g¶qº!¹�ÛKÀtÛ�×Tµn§�ÏnºÁ¹�ÍTµ8µnº�§D³´ÎÆÛ
§È³Æ¶�Ì�Î´ºÁÀÈµm¿\À�Å�·ÈÃ�Ì�¸!Åc³ÆÀ�§8§ÈÌ�×�×TÃ!·ÈÀxÃÁÂg·Èµn¸!Ì�ÎËºÁ·Nµ�ÜÓ×�·�µn§�§È³ÆÃ�¹�§VÑ
GHB�� §ÈµV·ÈÇu¿Óµ < ¹�µm¿)ÀtÛ�×�µ�	��4Å�µV¹	§ÈÏÉÅ�µn¶�º�¿Óµm§D³´¸!¹�µn·�§ÐÏ�Ã�¹�§D³Ë¿Óµn·
Ï�µn·DÀÉºÁ³´¹(ÀtÛZ×Tµn§<Í�µÐ¿Óµ < ¹�µn¿�º!§¢�
Cv>)�a=´¾8ÀtÛ�×Tµn§<³Æ¹qÀ�Å�µV³´·6§�ÏÉÅ�µV¶�º�Ê
í¨îiïqòÓóÁômõ!öÐ÷ Ê ò�ü�í Ê�º!¹�¿ ð�ò�ð ×�·�Ã²Õ�³´¿�µ�§ÈÌ�ÏÉÅ)º�Âsº!Ï�³´Î´³�ÀtÛ�	

ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+9+:
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F9+: ð�òFð 	+(+*�,

ØÙ¹ í¨îiïÖòÓó²ôXõÁö«÷ Ê	¹�µVÚ §È³Æ¶q×�Î´µÔÀtÛ�×Tµn§�ÏnºÁ¹ ÍTµ ÏV·Èµmº²À�µn¿
Í�Û ¿�µV·�³ÆÕ�³´¹�¸ ÂÄ·�Ã!¶ Í�Ì�³´Î�ÀÈÇf³´¹�Ã�·i¿Óµn·È³´Õ!µm¿ ÀtÛZ×Tµn§iÕ�³´º ÀÈÅ�µ.³Æ¹ÓÇ
Å�µn·È³ÆÀ�º!¹�Ï�µ�Ñ 3Ðµ�ÀÉºÁ³´Î´§	Úx³´ÎÆÎqÍTµ ÂÄÃ!Ì�¹�¿ê³Æ¹ 0�µnÏ�ÀÈ³´Ã!¹éåÓÑ °ÓÑ ØÙ¹
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ð:ñ¨ð 	8(+*�, í¨îiïqòÓóÁômõ!öÐ÷ 	F(+*�, í¨ðxú 	+(+*�,
ò�ü�í 	+(+*+, òÓóÁômõ!öÐ÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

Ò�Ã ¿�µV¹�Ã!ÀÈµ ºÁ¹$º²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµ ¶�Ì�§tÀ ÍTµ ×�·�µn§ÈµV¹ZÀnÊ ð:ñ¨ð
Ì�§Èµn§¯º4�!µnÛZÚ¥Ã!·É¿ ]OR�
Z_TP
STR�
��êÚxÅ�³´ÎÆµ í¨îiï òÓóÁômõ!öÐ÷ Ì�§Èµn§
!���§Dµ6� � ·�µ� ZÌ�³´·Èµm¿c��$¥³Æ¹)À�Å�µ�ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�¿ÓµnÏVÎ´º!·�ºÁÀÈ³´Ã!¹�Ñ 0�³Æ¶q³´Î´º!·ÈÎ´Û!Ê
³´¹ í¨ðxú Ê�ºÁ¹/ºÁÀDÀ�·È³´Í�ÌÓÀ�µ�!��Tµ� ZÌ�³Æ·�µn¿c� � Û�µn§�� $«³Ë§
Ì�§Èµn¿;ÚxÅ�³ÆÎ´µ�³´¹
ò�ü�í Ê_ºÁ¹­µnÎÆµn¶(µn¹ZÀ !��Tµ� ZÌ�³Æ·�µn¿��Z$x³Ë§ÐÌ�§Dµm¿cÂÄÃ!·«¶�ºÁ¹�¿�ºÁÀÈÃ�·ÈÛ)º²ÀÈÇ
ÀÈ·�³´Í�ÌÓÀÈµc¿Óµ < ¹�³�À�³ÆÃ�¹�Ñ ò�ó²ôXõÁöÐ÷mþpÿ���� ÏVº!¹ µV¹ÓÂÄÃ�·�ÏVµ�ÀÈÅ�³Ë§KÂÄµnº²À�Ì�·�µ

Ì�§È³Æ¹�¸;º.×�ºÁÀDÀÈµn·È¹ !��@§È§ÈµV·ÈÀ�À�µn§DÀ�� ���«º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ�Çu¹�º!¶(µ�� $�Ñ ¬@³���µ
í¨ðxú Ê ð�òFð §DÌ�×�×�Ã�·DÀÉ§8ºÁ¹)º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµz! � ×�ÀÈ³´Ã!¹�º!Î � � ¹�Ã"��$pÑ
J B�@ Ã�¶qº!³Æ¹.Ï�Ã!¹�§tÀ�·�º!³Æ¹ZÀ�	�0�Ã�¶qµ�ÎËºÁ¹�¸�Ì�ºÁ¸�µn§8ÏnºÁ¹�§È×TµnÏ�³ÆÂÄÛ­º!¿ÓÇ
¶q³´§�§È³ÆÍ�Î´µ�Õ²ºÁÎ´Ì�µn§¥ÂÄÃ�·8º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµn§nÑ

ð:ñ¨ð 	8-+/10O254Z/87 í¨îiï(òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+-+/o03254Z/87
ò�ü�í 	+-+/o03254Z/87 òÓóÁômõ!öÐ÷mþpÿ!�"� 	Q(+*�, ð�òFð 	+(+*�,

ð:ñ¨ð ºÁ¹�¿ í¨ðxú ×�·�Ã²Õ�³´¿�µ�Ã!¹�Î´Û�À�Å�µ
µn¹ZÌ�¶(µn·�ºÁÀÈ³´Ã!¹0ÏVº!×�ºÁÍ�³ÆÎ´³�ÀtÛ
Í�Û)ÚxÅ�³´ÏÉÅ0Ì�§Dµn·�§ÐÏVºÁ¹�ÎÆ³Ë§tÀ�ºÁÎ´Î�Î´µV¸ZºÁÎ�ÕXº!ÎÆÌ�µn§xÂÄÃ�·¨À�Å�µ�ºÁÀDÀ�·È³´Í�ÌÓÀ�µ
ÍTµV³´¹�¸(¿�µ < ¹�µm¿FÑ # Ã�·6³´¹�§DÀ�º!¹�Ï�µ�Ê�À�Å�µ«ÂÄÃ!Î´ÎÆÃ²Úx³´¹�¸K§È¹�³´×�×Tµ�À�§x§ÈÅ�Ã²Ú
µ�Ü�º!¶(×�ÎÆµm§¨Ã!Â ð:ñ¨ð º!¹�¿ í¨ðxú ÂÄÃ�·«§ÈÌ�ÏÉÅ.º!¹­µV¹�Ì�¶qµn·�ºÁÀÈµn¿.º²ÀÈÇ
ÀÈ·�³´Í�ÌÓÀÈµ�ÀtÛ�×Tµ!Ê+R����c	

UGc�dlvTv!e1i!$avkV^uZYZW h �"! F�{6Y�}Cf |T{6YlY�`Wf qo_7)ZYQHam

U&dTnlnT{oy^q�)Tn6YlvTwlu6Y�`Z\p[OYTe5f&h#�"!
f�}Tn
b&nTwluZYTecf�Y�`�)a[1Yl{Z\�noy�ra`
f
}ln
b�*Z\T_7)ZYZV�e5f�{6Yl} |T{6YTY�`"qo_,)ZY5f��Tm

ØÙ¹ í¨î�ï�òÓóÁômõ!öÐ÷ Ê!¿ÓÃ�¶qº!³Æ¹qÕ²ºÁÎ´Ì�µm§aÂÄÃ!·�§È³Æ¶q×�Î´µNÀtÛ�×�µm§�ÏVº!¹ < ·É§DÀ
ÍTµ;ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹�µm¿4Ì�§È³Æ¹�¸ Õ²ºÁ·�³ÆÃ�Ì�§iÂsº!ÏVµ�À�§)º!¹�¿4À�Å�µV¹ ¹�µVÚ º²ÀÈÇ
ÀÈ·�³´Í�ÌÓÀÈµm§�ÏVº!¹�ÍTµ8¿Óµ < ¹�µn¿(Ì�§È³´¹�¸«ÀÈÅ�µ8§È³Æ¶q×�Î´µ¥ÀtÛ�×�µm§VÑ ò�ü�í ×�·ÈÃ!Ç
Õ�³´¿�µn§ !���¹�Ì�¶qµV·Éº²À�³ÆÃ�¹~$8ÀÈÃiÏVÃ!¹�§DÀÈ·ÉºÁ³´¹)ÀÈÅ�µ(ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ(¿ÓÃ!¶�º!³Æ¹�Ñ
ØÙ¹ òÓó²ôXõÁö«÷mþpÿ!�"� Ê!ÀÈÅ�µ8§ÈÌ�×�×TÃ!·ÈÀ:ÂÄÃ!·<º!¹�ºÁ·�Í�³�À�·�º!·ÈÛ
¿�Ã!¶�ºÁ³´¹�Ï�Ã!¹�Ç
§DÀÈ·ÉºÁ³´¹�À�·�Ì�Î´µqÂÄÃ!·KºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�Õ²º!ÎÆÌ�µm§�³Ë§�×�ÃZ§È§È³ÆÍ�ÎÆµ\º�§
§DÅ�Ã²Úx¹.³´¹
ÀÈÅ�µ(Ïnº!§Èµ�Ã!Â:ÀÈÅ�µ�¿ÓÃ�¶qº!³Æ¹.Ï�Ã!¹�§tÀ�·�º!³Æ¹ZÀ¨ÂÄÃ�·�¿�º²ÀÉº²ÀtÛ�×�µm§¨³´¹ 0ÓµnÏpÇ
ÀÈ³´Ã!¹Kå�Ñ å�Ñ@ØÙ¹ ð�òFð ÊmÃ!¹�µ<ÏVº!¹
ºÁ×�×�Î´Û«¹ZÌ�¶(µn·ÈÃ�Ì�§FÃ�×�µn·�ºÁÀÈÃ!·É§F§ÈÌ�ÏÉÅ
º!§¢! � ¹�³ÆÃ�¹~$aÃ!·�!%$�µV×TµnºÁÀp$aÀ�ÃÐÀ�Å�µ8Ï�Ã�¹�§DÀÈ·�Ì�ÏpÀ)! C ÀÈ·�³Æ¹�¸�Ò6ÛZ×Tµl$@À�Ã
Ï�Ã�¹�§DÀÈ·ÉºÁ³´¹i¿ÓÃ�¶qº!³Æ¹)Õ²ºÁÎ´Ì�µm§VÑ
&HB'� Ã!¹�¿�³�À�³ÆÃ�¹�ºÁÎ:¿Óµ < ¹�³ÆÀÈ³´Ã!¹ 	 � Â½ÀÈµn¹�Ê�ºÁ¹	º²ÀDÀ�·È³´Í�ÌÓÀ�µ)(+*
ÃÁÂ6º!¹
µVÎ´µV¶qµn¹�À � ³´§K·ÈµnÎÆµnÕXº!¹ZÀ
Ã!¹�Î´Û.ÚxÅ�µV¹/ºÁ¹/ºÁÀDÀ�·È³´Í�ÌÓÀ�µ,(.-�Å�º!§Kº
Ï�µn·DÀÉºÁ³´¹iÕ²º!ÎÆÌ�µ�Ñ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F9+: í¨ðxú 	�98:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	+(+*�,

# Ã�·­³´¹�§tÀÉºÁ¹�ÏVµ!Ê�À�Å�µ ÂÄÃ!Î´Î´Ã²Úx³Æ¹�¸ ò�ó²ôXõÁöÐ÷mþpÿ���� §�ÏÉÅ�µn¶qº4§DÀ�ºÁÀÈµm§
ÀÈÅ�º²ÀN³�ÂFÀ�Å�µÐµnÎÆµn¶qµV¹ZÀ 
qÅ�º�§�À�Å�µ«ºÁÀDÀ�·È³´Í�ÌÓÀ�µ':	R�*�Ê�ÀÈÅ�µV¹\³ÆÀ¥¶�Ì�§DÀ
Å�ºXÕ�µ¨À�Å�µ
§DµmÏ�Ã�¹�¿iºÁÀDÀ�·È³´Í�ÌÓÀ�µ 2�/�:�º�§NÚ6µnÎÆÎQ	

U�{!)Z_lY�Wlra`Tn6Yl]Tn6ecf��
ftm
Ua{6Y�uor�{ln�n6YZVan6ecf�F��6ra`6YQH"r�{"`or�n#F��6ra`ZY�\^`6}0�ln21Zr	H+ftm
� Wl\a`l`or�nxXo\&*TY�\�nTnT{Zy^q�)6n6Y f�ra`ZY5fz\T_lra`ZYHj�Ul��{6Y�uora{TnZm

UT��{&)o_lY6m

ð�òFð §DÌ�×�×�Ã�·DÀÉ§�ÀÈÅ�³´§�ÂÄµmº²À�Ì�·Èµqµmº!§È³ÆÎ´Û�Ì�§È³´¹�¸)³�ÀÉ§�·È³ËÏÉÅ;Í�Ã�Ã�ÎÆµmºÁ¹
Ã!×TµV·Éº²À�Ã!·É§VÑ # Ã!·a³Æ¹�§tÀÉºÁ¹�ÏVµ!ÊmÀÈÅ�µ6ÂÄÃ!Î´Î´Ã²Úx³Æ¹�¸Ð§D¹�³´×�×Tµ�À:§tÀÉº²À�µn§@ÀÈÅ�ºÁÀ
ÀÈÅ�µ�,o/87O/o0�n)º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ(³´§«¿Óµ < ¹�µn¿�Ã!¹�Î´Û0ÚxÅ�µV¹�ÀÈÅ�µ�,62�P8N8*	R82
³Ë§xº K Òa¦ L�	

Ua�o_�Y�[OY�`6n&%ZYl��i7%Ze5ftVan!)6}6Ya`6nHftm
UTia�ZmTU&dlnTnT{oy^q!)6n6Y0�o\p[OYTecf�v�dHf 1o\l_,)ZYTe5f�w6YZV~ftm
U�vlXZY�`ZmTU�>au6nZylra`o\T_lm
U&dTnlnT{oy^q�)Tn6Y&%ZYZW�_0�o\�[OYTe5f�V�\T_T\�{Tw5ft�Tm

UT��>au6nZylra`o\T_lmTUT��vlX6Y�`om
Ul�6ia�Zm

UT�a�Z_lY�[OY�`Tn!%ZYl�Zm
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A+B @ µVÂsºÁÌ�ÎÆÀqÕXº!ÎÆÌ�µ�	z��Î´µV¶qµn¹�ÀÉ§�ÏnºÁ¹/Å�ºXÕ!µ�µn³�À�Å�µV·��DCv>���=Æ¾)Ã�·
9
:^>)�a=Æ¾�£­¿�µ�ÂsºÁÌ�Î�À8Õ²ºÁÎ´Ì�µm§VÑ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F-+/1032c4Z/87 í¨ðxú 	89+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q98: ð�òFð 	�(8*�,

ØÙ¹ í¨îiï0ò�ó²ôXõÁöÐ÷ ÊaÃ!¹�µiÏVºÁ¹;×�·�Ã²Õ�³´¿�µ\º0§tÀ�·È³´¹�¸­Õ²ºÁÎ´Ì�µ\º�§�ÀÈÅ�µ
¿ÓµVÂsºÁÌ�ÎÆÀ8Õ²ºÁÎ´Ì�µ�ÚxÅ�µV¹iÀÈÅ�µ�µVÎ´µV¶qµV¹ZÀ8Å�º�§xº(§È³´¶(×�ÎÆµ�ÀtÛ�×Tµ!Ñ
UlY6_�Y�[OY�`6nx`Z\p[OYTe5f��!)o_T_a`Z\p[OY5fznTwluZYle5f�VanT{Zy^`6|Hf

}TYl�Z\,)o_an6e5f � r^XT`j%orlY5ft�lm
ð�òFð ºÁÎ´ÎÆÃ²Ú8§(ÍTÃÁÀ�Å¯§È³´¶(×�ÎÆµ0ºÁ¹�¿ ÏVÃ!¶q×�Î´µ�Ü-¿�µ�ÂsºÁÌ�Î�ÀÉ§(ÂÄÃ!·�µVÎ´µ�Ç
¶qµV¹ZÀ�§iÌ�§È³Æ¹�¸ ! @ µVÂsºÁÌ�ÎÆÀD�6Ã�¹�À�µV¹ZÀp$�Ñ # Ã!·c³Æ¹�§tÀÉºÁ¹�ÏVµ!Ê8Ã�¹�µ�ÏVº!¹
§È×�µmÏ�³ÆÂÄÛ�À�Å�º²À.º4¿�µ�ÂsºÁÌ�Î�À"/ON3NO0+*+,3,/³Ë§ K ¬@Ã�§­¦¨¹�¸!µnÎÆµm§ L¯º!¹�¿
K �¥¦\L�	
U,%ZY��Z\,)o_�n6m
U&/6ra`6n6Y�]TnZmTUa�Z_lY�[OY�`Tn��o\p[1YTe5ft\�}l}T{6YZVTV�ft�TmTUT�&/6ra`6n6Y�]TnZm
U7%ZYl�Z\,)Z_�nh/6ra`Tn6Y�`6nZm
U6WTyanTw6m,eor6V dl`T|6Y6_lYZV�UT�6WTyanlwZmTU6Van6\�n6Y6m!/&dZUT�6Van6\ln6Y6m

Ul�,%ZYl�Z\7)o_�nh/6r^`6n6Y�`6n6m
UT�,%6Yl�Z\,)o_anZm

GHB0� Ã!¹ZÀÈµn¹�À�¶qÃÓ¿ÓµVÎQ	
ÒNÅ�µqµVÎ´µV¶qµn¹�ÀKÏVÃ!¹ZÀÈµn¹ZÀ«¶qÃÓ¿ÓµVÎ6ÏVºÁ¹	ÍTµ
ù���µV¶q×ÓÀtÛ�Ê�å��gÀÈµVÜ�À ì ³´¹�ÏVÎÆÌ�¿�³Æ¹�¸q¿�ºÁÀ�º²ÀtÛ�×Tµ���Êª�ª�:µVÎ´µV¶qµn¹�ÀmÊ�Ã�· ­��
¶q³�ÜÓµm¿ ì ÀÈµVÜZÀ��çµVÎ´µV¶qµV¹ZÀD�pÑ

ð:ñ¨ð 	8(+*�, í¨î�ïqòÓó²ôXõÁö«÷ 	F(8*�, í¨ðxú 	�(8*�,
ò�ü�í 	+-+/o03254Z/87 òÓó²ôXõÁö«÷mþpÿ!�"� 	Q(+*�, ð�òFð 	+(+*�,

ð:ñ¨ð §DÌ�×�×�Ã�·DÀÉ§xºÁÎ´ÎFÂÄÃ!Ì�·8Ï�Ã!¹ZÀ�µV¹ZÀx¶(ÃÓ¿ÓµnÎ´§xº�§¥ÂÄÃ!Î´ÎÆÃ²Ú8§�	
Y�[ouTnTw b UGc���eT�2�T� �6vkr �2��m6v��om
n6Yl]ln b UGc���eT�2�T� �6v�u F i&m0/&%hdlv�d�H�m
Y6_lYp[OY�`6n b UGc���eT�2�T� �6vj( F�]���f w 
Gf d��QH"m
[8ya]TYl} b UGc���eT�2�T� �6v�{ F i&m0/&%hdlv�dCf ]�H 
�m
0�³´¶q³ÆÎËºÁ·�ÎÆÛ�Ê í¨î�ïiò�ó²ôXõÁöÐ÷ º!¹�¿ í¨ðxú §ÈÌ�×�×TÃ!·ÈÀÐÀ�Å�µKÂÄÃ�Ì�·�Ï�Ã!¹�Ç
ÀÈµn¹ZÀ ¶qÃÓ¿ÓµVÎË§-Ì�§D³´¹�¸ ºêÏ�Ã�¹�§DÀÈ·�Ì�ÏpÀ !
	�Ã!¹ZÀÈµn¹�À�$/ÚxÅ�³´ÏÉÅÖ§ÈÌ�×ÓÇ
×TÃ!·ÈÀ�§/Õ²º!ÎÆÌ�µm§/§ÈÌ�ÏÉÅGº!§ K µV¶q×ÓÀtÛbL�Ê K ÀÈµVÜ�À � ¹�Î´ÛbL�Ê K µVÎ´µV¶qµV¹�Ç
À � ¹�ÎÆÛbL ì K µVÎÆÀ � ¹�Î´ÛbL¯ÂÄÃ!· í¨ðxú ��Ê K ¶q³�ÜÓµn¿ZL�Ñ # Ì�·ÈÀÈÅ�µn·È¶qÃ�·Èµ�Ê
í¨îiï;òÓóÁômõ!öÐ÷ º!ÎÆÎ´Ã²Ú8§�§È×�µmÏ�³ < ÏVºÁÀÈ³´Ã!¹ ÃÁÂ�º	¿�º²À�ºÁÀtÛ�×�µcÂÄÃ!·\º!¹
µVÎ´µV¶qµn¹�ÀmÑ ò�ü�í §DÌ�×�×�Ã�·DÀÉ§¥ÀÈÅ�·�µVµ�Ï�Ã�¹ZÀÈµV¹ZÀ8¶qÃÓ¿ÓµVÎË§NÌ�§È³Æ¹�¸\Ï�Ã!¹�Ç
§DÀÈ·�Ì�ÏpÀÉ§ ! ��¶q×ÓÀtÛ �Z$pÊ+!��ÉÀ�·È³´¹�¸��Z$Fº!¹�¿z!��ÓÎÆµn¶(µn¹ZÀ �Z$�Ê²·Èµm§D×TµnÏ�ÀÈ³´Õ!µnÎÆÛ�Ê
Í�ÌÓÀ:¿ÓÃ�µn§�¹�Ã!ÀaµVÜ�×�ÎÆ³ËÏ�³ÆÀÈÎ´Û
§DÌ�×�×�Ã�·DÀ�ÀÈÅ�µ¥¶q³�ÜÓµm¿KÏ�Ã�¹ZÀÈµV¹ZÀa¶(ÃÓ¿ÓµnÎkÑ
ØÙ¹ òÓó²ôXõÁöÐ÷mþpÿ���� Ê:À�Å�µcÂÄÃ!Î´ÎÆÃ²Úx³´¹�¸�© «:º²À�Å�µ�ÜÓ×�·�µn§�§È³ÆÃ�¹�ÏVº!¹�ÍTµ
Ì�§Èµn¿iº!§¥º
Õ²ºÁÎ´Ì�µÐÂÄÃ!· !���§�§Dµn·DÀ�$<ÏVÃ!¹�§DÀÈ·�Ì�Ï�À<ÀÈÃq§È×�µmÏ�³ÆÂÄÛqÀÈÅ�µÐÂÄÃ!Ì�·
Ï�Ã�¹ZÀÈµV¹ZÀx¶qÃÓ¿ÓµVÎË§
	
Y�[ouTnTw b `or�nGF 
hH
n6Yl]ln b VanT{oy^`T|0?T_lY�`T|TnlXgF�nTYl]TnGF H!H�m 3
Y6_lYp[OY�`6n b Wlr,)T`6n#F�Y6_lY�[1Y�`6n
bTb�
0Hxe�Wlr,)T`6n#F 
0H
[8ya]TYl} b q6wx}6Yl�6\,)o_�n
ð�òFð ºÁÎË§DÃ §ÈÌ�×�×TÃ!·ÈÀ�§ º!ÎÆÎ ÂÄÃ�Ì�· ¶qÃÓ¿ÓµVÎË§ Ì�§È³Æ¹�¸ Ï�Ã!¹�Ç
§DÀÈ·�Ì�ÏpÀÉ§ !&%8¶q×ÓÀtÛ �o$pÊ ! C ÀÈ·�³´¹�¸�Ò6Û�×�µ �Z$pÊ !&%¨ÎÆµn¶(µn¹ZÀ �Z$ º!¹�¿
!�#K¹�Û8��Î´µV¶qµV¹ZÀ �o$pÊÓ·�µn§È×�µmÏpÀ�³ÆÕ�µVÎ´Û!Ñ
�HB � ·�¿�µV·�µn¿)§Dµ� ZÌ�µV¹�ÏVµ�	:ÒNÅ�µ�Ã�·�¿Óµn·8ºÁ¶qÃ!¹�¸q§ÈÌ�ÍÓÇuµVÎ´µV¶qµn¹�ÀÉ§N³´§

Ï�Ã�¹�§Èµ� ZÌ�µV¹ZÀ�³´º!ÎkÑ
ð:ñ¨ð 	8(+*�, í¨îiïqòÓóÁômõ!öÐ÷ 	F(+*�, í¨ðxú 	+(+*�,
ò�ü�í 	+(+*+, òÓóÁômõ!öÐ÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

ØÙ¹ ð:ñ¨ð Ê�§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀ�§«Î´³´§DÀÈµm¿	Úx³�À�Å	º!¹.Ã�×�µn·�ºÁÀÈÃ!· K Ê LcÃ!ÍTµVÛ
ÀÈÅ�µ\Ã!·É¿ÓµV·
º!¶qÃ!¹�¸)À�Å�µV¶)Ñ0¬�³!�!µnÚx³´§Èµ!Ê�³Æ¹ í¨îiï­òÓó²ôXõÁöÐ÷ Ê�ÀÈÅ�µ
Ã!·É¿Óµn·K¹�µnµn¿�§
ÀÈÃ�ÍTµc×�·Èµm§Dµn·ÈÕ�µn¿	Ì�¹�Î´µn§�§�ÃÁÀÈÅ�µV·�Úx³´§Èµ�§È×�µmÏ�³ < µn¿FÑ
� ÀÈÅ�µV·�Úx³´§Èµ!Ê²Ã�¹�µxÏVºÁ¹�µ�ÜÓ×�Î´³´ÏV³�À�ÎÆÛ�§D×TµnÏV³�ÂÄÛ�À�Å�º²ÀgÀ�Å�µNÃ!·É¿ÓµV·g³Ë§:§DµVÇ
 ZÌ�µV¹ZÀ�³´º!ÎÓÌ�§D³´¹�¸�º«¸!·�Ã!Ì�×�³Æ¹�¸�Ï�Ã�¹�§DÀÈ·�Ì�ÏpÀ�!���µ� ZÌ�µn¹�Ï�µT$pÑaØÙ¹ í¨ðxú Ê
ÀÈÅ�µ�!���·�¿Óµn·�� � §Èµ� a� $Kº²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ­§È×�µmÏ�³ < µn§(À�Å�º²À�§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀÉ§
ºÁ·�µK·�µ� ZÌ�³´·�µn¿0À�Ãcº!×�×TµnºÁ·«³´¹	ºc§Dµ� ZÌ�µV¹ZÀÈ³ËºÁÎaÃ!·É¿Óµn·nÑ ò�ü�í §ÈÌ�×ÓÇ
×TÃ!·ÈÀ�§=!���µ� ZÌ�µn¹�Ï�µT$@ÏVÃ!¹ZÀÈµn¹�Àg¶qÃÓ¿ÓµVÎË§gº!§aÚ6µnÎÆÎfÑ # Ã!·g³´¹�§tÀÉºÁ¹�ÏVµ!Ê²³´¹
ò�ü�í ÊZÀÈÅ�µ«ÂÄÃ�ÎÆÎ´Ã²Úx³Æ¹�¸�§DÀ�º²À�µn§<ÀÈÅ�ºÁÀNÀÈÅ�µ\ �*o0c,o:	R(µnÎÆµn¶qµV¹ZÀ¥¶�Ì�§DÀ
Å�ºXÕ�µ6À�Å�µ¨§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀ NQR�ÂÄÃ!Î´ÎÆÃ²Ú¥µn¿�Í�Û
ÀÈÅ�µ¨§DÌ�ÍÓÇfµnÎÆµn¶qµV¹ZÀ=70Rc	
UlY6_�Y�[OY�`6nlnTwluZYx`o\p[1YTe5f�uZY�{oVlra`
f�m
U�[3r�}6Y6_lmTU6V�Y!(&)ZY�`1W�YTm
UlY6_lY�[1Y�`6nx`o\p[1YTe5f��l`Hft�TmTUlYT_lY�[OY�`Tnk`o\p[1YTe5ft_a`Hft�Tm

Ul�6V�Y!(!)6Y�`1W�Y6mlUT�p[3r�}TY6_Tm
UT�lYT_lY�[OY�`TnTnTwluZYTm
ÒNÅ�µ\§�ºÁ¶qµ�§ÈÏÉÅ�µV¶�º)ÏVºÁ¹	ÍTµ�Úx·È³ÆÀDÀ�µV¹;³Æ¹ òÓóÁômõ!öÐ÷mþpÿ���� º!§«ÂÄÃ�Î�Ç
Î´Ã²Ú8§
	
U�{!)Z_lY�Wlra`Tn6Yl]Tn6ecf�uZYl{oV�ra`
ftm
Ul\6VTV�Yl{ln�n6YZVan6ecf�F 
�
�uZr6VTyanoy�ra`gF H^eQ5���e���`�H
\a`6} F�
�
�uor6Vlyanoylra`GF H^eh6��kex_^`�H+ftm
�l`D[	)1V^n"qZY��6rT_T_Tr 16Yl}xq6w�_a`
j�UT�T\6VlV�Yl{TnZm

UT��{&)o_lY6m
ÒNÅ�µ�Ã�·�¿Óµn·Èµm¿;§Dµ� �Ì�µV¹�ÏVµ(³´¹ ð�òFð ³Ë§�µ�ÜÓ×�·�µn§�§Dµm¿�³´¹/º0§È³Æ¶q³´Î´º!·
Âsº!§ÈÅ�³´Ã!¹­Í�ÛiÀÈÅ�µqÏ�Ã�¹�§DÀÈ·�Ì�ÏpÀ ! C µ� ZÌ�µn¹�Ï�µT$x³´¹.º!¹­µVÎ´µV¶qµV¹ZÀ�Ï�Ã!¹�Ç
ÀÈµn¹ZÀ¨¿Óµ < ¹�³�À�³ÆÃ�¹�Ñ
Ua�o_�Y�[OY�`6n&%ZYl��i7%Ze5f&uZYl{oVlr^`
ftm
U!$lY!(!)ZYa`1W�Y6m
Ua�o_lY�[1Y�`6n��o\p[1YTe5f��l`Hft�TmTUa�Z_lY�[OY�`Tn��o\p[1YTe5ft_a`Hft�Tm

Ul��$lY!(!)6Y�`1W�Y6m
UT�a�Z_lY�[OY�`Tn!%ZYl�Zm

J B � ¹�Ã!·É¿ÓµV·�µn¿i§Dµ� �Ì�µV¹�ÏVµ�	�ÒNÅ�µ�Ã!·É¿Óµn·8ºÁ¶qÃ!¹�¸�§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀÉ§
³Ë§N³Æ¹�ÏVÃ!¹�§Èµ� ZÌ�µn¹ZÀÈ³ËºÁÎfÑ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+(+*�,
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	�(8*�,

E8¹�ÎÆ³!�!µ 0"2�ª­¬�ÚxÅ�³ËÏÉÅ Ã_�_µV·É§
º!¹ Ã!×TµV·Éº²ÀÈÃ�·�� ÀÈÃ�ÏV·Èµmº²ÀÈµ\º!¹
Ì�¹�Ã�·�¿�µV·�µn¿)§Dµ� ZÌ�µV¹�ÏVµ!Ê ð:ñ¨ð ¿ÓÃ�µn§¨¹�ÃÁÀ«Ã_�_µV·«ºÁ¹0µ�ÜÓ×�Î´³ËÏ�³ÆÀÐÃ!×�Ç
µV·Éº²À�Ã!·:ÂÄÃ�·<Ì�¹�Ã!·É¿ÓµV·�µn¿q§Èµ� ZÌ�µV¹�Ï�µ!ÑaØÙ¹�§DÀÈµmº!¿FÊZÃ!¹�µ¨¹�µVµm¿�§:À�Ã
µV¹ÓÇ
Ï�ÃÓ¿Óµ�º!ÎÆÎgÀ�Å�µ�×�ÃZ§È§È³´Í�ÎÆµ�ÏVÃ!¶KÍ�³Æ¹�ºÁÀÈ³´Ã!¹�§«Ã!Â<ÀÈÅ�µq§ÈÌ�ÍÓÇuµVÎ´µV¶qµn¹�ÀÉ§VÑ
# Ã�·�³Æ¹�§tÀÉºÁ¹�ÏVµ!ÊFÀ�ÃcµVÜÓ×�·Èµm§È§�º!¹.Ì�¹�Ã!·É¿ÓµV·�µn¿.§Dµ� ZÌ�µV¹�ÏVµqÃÁÂ¥§ÈÌ�ÍÓÇ
µVÎ´µV¶qµn¹�À��Ùº � Í � Ï��4Ã!Â 0�2�ª­¬�³´¹ ð:ñÐð Ê�Ã!¹�µêÅ�º�§
ÀÈÃ)Úx·�³�À�µ�� ì º�Ê Í�Ê Ï���� ì º�Ê ÏÁÊ Í���� ì Í@Ê º�Ê Ï���� ì Í�Ê ÏÁÊ º���� ì ÏÁÊ º�Ê Í���� ì Ï!Ê Í�Ê º��u��Ã�·
§ÈÃ!¶qµVÚxÅ�ºÁÀi³´¹�Ï�Ã�·È·�µnÏ�ÀÈÎ´Û��Ùº�� Í�� Ï�����® åÁæX±uÑ E¨§È³Æ¹�¸ º�¸�·ÈÃ�Ì�×�³´¹�¸
Ï�Ã�¹�§DÀÈ·�Ì�ÏpÀ�!��FÎÆÎ $x³´¹ í¨îiï�ò�ó²ôXõÁöÐ÷ Ê�Ã!¹�µ
ÏnºÁ¹­§È×�µmÏ�³ÆÂÄÛ�À�Å�µ
Ì�¹ÓÇ
Ã!·É¿Óµn·Èµm¿«§Èµ� ZÌ�µn¹�Ï�µ�Ñ@ØÙ¹ í¨ðxú ÊnÀÈÅ�µ'!���·�¿Óµn·�� � ¶�ºÁ¹�Û�� $_ºÁÀDÀ�·È³´Í�ÌÓÀ�µ
§È×�µmÏ�³ < µn§¨ÀÈÅ�ºÁÀ«§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀÉ§ÐÏnºÁ¹�º!×�×�µmºÁ·Ð³Æ¹�º!¹�ÛcÃ�·�¿�µV·mÑ8ØÙ¹
òÓóÁômõ!öÐ÷mþpÿ!�"� ÊZ³ÆÂ_Ã�¹�µ¨¿ÓÃ�µm§�¹�Ã!À¥§È×�µmÏ�³ÆÂÄÛqº!¹�ÛK×�ºÁÀDÀÈµn·È¹�§VÊ�ÀÈÅ�µn¹\³ÆÀ
À�º��!µm§¥ÀÈÅ�µ�Ì�¹�Ã!·É¿ÓµV·�µn¿i§Dµ� �Ì�µV¹�ÏVµ«Í�Ûc¿Óµ�Âsº!Ì�Î�ÀmÑ
ØÙ¹ ð�ò�ð Ê�º�§È³Æ¹�¸�ÎÆµ
ÏVÃ!¹ZÀÈµn¹ZÀNµVÜÓ×�·Èµm§È§È³´Ã!¹)¿Óµn§�Ï�·�³ÆÍTµn§¨º�§DµVÀ8ÃÁÂ

ºÁÎ´Î´Ã²Ú6µm¿�§Èµ� ZÌ�µV¹�Ï�µn§«Ã!Â¥§DÀÈ·�³Æ¹�¸0¿�ºÁÀ�º)ºÁ¹�¿�µnÎÆµn¶(µn¹ZÀ�§nÑ 0�µnÕ!µn·�º!Î



Ï�Ã�¹ZÀÈµV¹ZÀKµVÜÓ×�·Èµm§È§È³´Ã!¹�§�¿Óµm§ÈÏV·È³´ÍTµ�ºÁÎ´Î�>�¾%AQ¨_Cv?�¨6��Ã!Â8§Dµ� �Ì�µV¹�ÏVµn§nÊ
Ã!¹�µqÂÄ·ÈÃ�¶ µnº�ÏÉÅ.µVÜ�×�·Èµm§È§È³ÆÃ�¹�Ñ\ÒNÅ�Ì�§nÊ@Í�Û.ÏVÎÆµnÕ!µV·�Î´Û0Ì�§D³´¹�¸)À�Å�³´§
ÂÄµnºÁÀÈÌ�·�µ!Ê�Ã!¹�µ�ÏVºÁ¹0ÏnºÁ×ÓÀ�Ì�·Èµ`L_$�Ã�ºÁÀÈ³´¹�¸�µVÎ´µV¶qµn¹�ÀÉ§ L�Ê�³fÑ µ�ÑÆÊ�¶q³�ÜÓµn§
ÃÁÂ�Ã�·�¿�µV·�µn¿\º!¹�¿�Ì�¹�Ã�·�¿�µV·�µn¿�Ï�Ã�¹ZÀÈµV¹ZÀÉ§VÑ:ÒNÅ�³Ë§�ÂÄµmº²À�Ì�·ÈµÐ³Æ¹ ð�òFð
³Ë§<¶qÃ!·�µ8µVÜ�×�·Èµm§È§È³ÆÕ�µxÀÈÅ�ºÁ¹�À�Å�µ«§È³´¶(×�ÎÆµÐÃ!·É¿ÓµV·�µn¿qÃ�·<Ì�¹�Ã�·�¿�µV·�µn¿
Ï�Ã�¹ZÀÈµV¹ZÀx¶qÃÓ¿ÓµVÎfÑ
&HB � Å�Ã!³ËÏ�µ ºÁ¶qÃ!¹�¸ÔµVÎ´µV¶qµV¹ZÀÉ§
	 � ¹�Î´ÛéÃ!¹�µ §DÌ�Í�ÇfµnÎÆµn¶(µn¹ZÀ
ºÁ¶qÃ�¹�¸�ÏVºÁ¹�¿Ó³´¿�º²ÀÈµm§¥³´§8º!ÎÆÎ´Ã²Ú¥µn¿FÑ

ð:ñ¨ð 	8(+*�, í¨îiïqòÓóÁômõ!öÐ÷ 	F(+*�, í¨ðxú 	+(+*�,
ò�ü�í 	+(+*+, òÓóÁômõ!öÐ÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

ð:ñ¨ð Ì�§Èµn§�ºÁ¹¯Ã�×�µn·�ºÁÀÈÃ!· K � L.ÀÈÃ/¿Óµn¹�ÃÁÀ�µ0ÏÉÅ�Ã!³ËÏ�µ0ºÁ¶qÃ�¹�¸.µnÎ�Ç
µV¶qµn¹�ÀÉ§VÑ EÐ§D³´¹�¸�º ¸�·ÈÃ�Ì�×�³´¹�¸/Ï�Ã�¹�§DÀÈ·�Ì�ÏpÀD!
	�Å�Ã!³ËÏ�µl$\³Æ¹ í¨îiï
òÓóÁômõ!öÐ÷ Ê0Ã!¹�µçÏnºÁ¹ §È×TµnÏ�³ÆÂÄÛ*À�Å�º²À¯Ã!¹�Î´ÛGÃ�¹�µ Ã!Â­ÀÈÅ�µ�§ÈÌ�ÍÓÇ
µVÎ´µV¶qµn¹�ÀÉ§4³´¹ ÀÈÅ�µÔ¸�·ÈÃ�Ì�× ¶KÌ�§DÀ ºÁ×�×�µmºÁ·mÑ ØÙ¹ í¨ðxú Ê\ÀÈÅ�µ
!���·É¿ÓµV·^� � Ã�¹�µ���$¯º²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµê§È×TµnÏ�³ < µm§¯ÀÈÅ�ºÁÀ�Ã!¹�ÎÆÛ Ã!¹�µÔ§ÈÌ�ÍÓÇ
µVÎ´µV¶qµn¹�À<ÏnºÁ¹qÍTµxÌ�§Dµm¿FÑ ò�ü�í §ÈÌ�×�×TÃ!·ÈÀ�§:ÀÈÅ�µ�!
	�Å�Ã!³ËÏ�µl$gÏVÃ!¹ZÀÈµn¹ZÀ
¶qÃÓ¿ÓµVÎ�ÂÄÃ!·NºÁ¹�µnÎÆµn¶(µn¹ZÀnÑ òÓóÁômõ!öÐ÷mþpÿ!�"� ÏnºÁ¹\µVÜ�×�·Èµm§È§<³�ÀÉ§6ÏÉÅ�Ã�³´ÏVµ
ºÁ¶qÃ�¹�¸�µnÎÆµn¶qµV¹ZÀ�§NÌ�§È³´¹�¸q·ÈÌ�Î´µn§N§È³Æ¶q³´Î´º!·¥ÀÈÃ(ÀÈÅ�µ
Ïnº!§ÈµÐÃ!ÂaÏÉÅ�Ã�³´ÏVµ
ºÁ¶qÃ�¹�¸\º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµn§Ð³´¹ 0�µnÏ�ÀÈ³´Ã!¹�å�Ñ ��ÑxØÙ¹ ð�òFð Ê�ÀÈÅ�µ(Ï�Ã!¹�§tÀ�·ÈÌ�Ï�À
! � ¹�µ � Â�$¥³Ë§8§DÌ�×�×�Ã�·DÀ�µn¿cº!§¥ÂÄÃ�ÎÆÎ´Ã²Ú8§
	

Ua�o_�Y�[OY�`6n&%ZYl��i7%Ze5f&uZYl{oVlr^`
ftm
U!>a`ZYh>��6m
Ua�o_lY�[1Y�`6n��o\p[1YTe5f��l`Hft�TmTUa�Z_lY�[OY�`Tn��o\p[1YTe5f�|l`Hft�Tm

Ul��>a`ZYh>a�Zm
UT�a�Z_lY�[OY�`Tn!%ZYl�Zm

�HB�� ³Æ¹)��ª­ºÁÜ�ÃÓÏVÏVÌ�·�·Èµn¹�Ï�µ�	@ØÙ¹qÀÈÅ�³´§6§ÈÏÉÅ�µn¶qµ!ÊÁÀ�Å�µ¨ÎËºÁ¹�¸!Ì�º!¸!µ
ÏVº!¹.§ÈÌ�×�×TÃ!·ÈÀÐ³ÆÂ6¶q³´¹�³Æ¶�Ì�¶>ÃÓÏVÏVÌ�·È·�µV¹�Ï�µK³Ë§��0ºÁ¹�¿­¶�º²ÜÓ³´¶KÌ�¶
ÃÓÏVÏVÌ�·È·�µV¹�Ï�µ«³´§��DÑ

ð:ñ¨ð 	8-+/10O254Z/87 í¨îiï(òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+(+*+,
ò�ü�í 	+(+*+, òÓóÁômõ!öÐ÷mþpÿ!�"� 	Q(+*�, ð�òFð 	+-+/1032c4Z/87

ØÙ¹ ð:ñÐð Ê�À�Å�µKÃÓÏnÏ�Ì�·�·Èµn¹�Ï�µm§8Ã!Â�µVÎ´µV¶qµV¹ZÀ�§�ÏnºÁ¹­ÍTµKÃ�¹�ÎÆÛ)×�·�³´¶�Ç
³ÆÀÈ³´Õ!µVÎ´ÛGÏ�Ã�¹ZÀÈ·�Ã!Î´ÎÆµm¿GÍ�ÛéÀÈÅ�µ À�Å�·Èµnµ �ZÎ´µVµn¹�µ Ã!×TµV·Éº²ÀÈÃ�·�§�	�ùV�
K �!L ÂÄÃ�·;æ Ã!· ù!Ê\å�� K�� L4ÂÄÃ�· æ�Ã�·	¶�º!¹ZÛÔº!¹�¿ �ª� K � L
ÂÄÃ!·	ù�Ã�·�¶�ºÁ¹�Û�Ñ ØÙ¹ í¨îiï-òÓóÁômõ!öÐ÷ Ê¨º!¹�µVÎ´µV¶qµV¹ZÀ0¿ÓµnÏVÎ´º!·�ºÁÇ
ÀÈ³´Ã!¹�ÏnºÁ·�·È³´µn§
	x³´¹ � ÏnÏ�Ì�·É§p� �����²ºÁ¹�¿�	¨º²Ü � ÏVÏVÌ�·É§p� � �`�´ÑFØÙ¹ í¨ðxú Ê
!
	8³Æ¹ � ÏVÏ�Ì�·�§p$	ºÁ¹�¿ !
	¨º²Ü � ÏVÏVÌ�·�§p$­ºÁÀDÀ�·È³´Í�ÌÓÀ�µn§ §È×�µmÏ�³ÆÂÄÛêÅ�Ã²Ú
¶�ºÁ¹�Û À�³Æ¶qµn§�º!¹-µnÎÆµn¶qµV¹ZÀ�ÏVº!¹ º!×�×�µmºÁ·qÚx³ÆÀÈÅ�³´¹4ºÁ¹�Ã!ÀÈÅ�µn·(µnÎ�Ç
µV¶qµn¹�ÀmÑ ØÙ¹ ò�ü�í Ê:ºÁ¹�µVÎ´µV¶qµV¹ZÀ�¿Óµ < ¹�³�À�³ÆÃ�¹-ÏVº!·È·�³´µn§�!
��ÏnÏ�Ì�·É§p$
º²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµÐÀÈÅ�ºÁÀ¥³´¹�¿Ó³ËÏVºÁÀÈµm§�À�Å�µÐ¹�Ì�¶�Í�µn·NÃÁÂ�·�µV×Tµ�ÀÈ³ÆÀÈ³´Ã!¹�§6Ã!Â�ÀÈÅ�µ
³´¹�§tÀÉºÁ¹�ÏVµn¿;µnÎÆµn¶(µn¹ZÀnÑ)ØuÀ(ÏnºÁ¹	À�º��!µ­ùV�«ÀÈÅ�µ\ÀÈÅ�·�µVµ)��Î´µVµn¹�µ\Ã!×�Ç
µV·Éº²À�Ã!·É§ ì ³kÑ µ!Ñ´Ê ��Ê � Ê � ��Ê6å��Kº­Õ²ºÁÎ´Ì�µcÃÁÂ8À�Å�µiÂÄÃ!·�¶ K �_Ê ��L�ÊgÃ�·
��� K �_Ê � L�ÑÐØÙ¹ òÓó²ôXõÁö«÷mþpÿ!�"� ÊTÀÈÅ�³´§�ÏVº!¹­ÍTµ�Úx·�³�ÀÈÀÈµn¹.º!§ !��@§È§ÈµV·ÈÀ
ÀÈµm§tÀ^� � ÏVÃ!Ì�¹ZÀ ì �g���.�¬��� $¨ºÁ¹�¿�!���§�§ÈµV·ÈÀÐÀ�µn§DÀ�� � Ï�Ã!Ì�¹�À ì �����.�ÐÎQ� $�Ñ
ØÙ¹ ð�òFð ÊÓÀ�Å�µ
ÃÓÏVÏVÌ�·�·Èµn¹�Ï�µm§NÃÁÂgµVÎ´µV¶qµV¹ZÀ�§¨ÏVºÁ¹)ÍTµK§È×�µmÏ�³ < µn¿0º�§
! � ×�ÀÈ³´Ã!¹�º!Î $�Ê
!��@µn·ÈÃ � ·�ª0Ã�·ÈµT$pÊ�! � ¹�µ � ·Éª0Ã�·ÈµT$pÊ�ºÁ¹�¿�! � ¹�³ÆÃ�¹~$pÊ
Í�ÌÓÀ�ÏVº!¹�¹�Ã!ÀÐÍTµ(§È×�µmÏ�³ < µn¿�Úx³�À�Å�·�µn§È×�µmÏpÀÐÀÈÃiÀÈÅ�µ(µ�Ü�º!Ï�ÀÐ¶q³´¹�³�Ç
¶KÌ�¶ ºÁ¹�¿�¶�º²ÜÓ³´¶KÌ�¶ ¹�Ì�¶KÍTµV·É§VÑ
� B � ×TµV¹4¶qÃÓ¿ÓµnÎB	�¦¨¹4Ã!×TµV¹4Ï�Ã�¹ZÀÈµV¹ZÀ\¶qÃÓ¿ÓµVÎ¨µV¹�º!Í�ÎÆµm§\º!¿ÓÇ
¿Ó³ÆÀÈ³´Ã!¹�º!Î�µVÎ´µV¶qµn¹�ÀÉ§
Ã�·
º²ÀDÀ�·È³´Í�ÌÓÀ�µn§�À�Ã­ÍTµ�×�·Èµm§Dµn¹ZÀ
Úx³�À�Å�³Æ¹/º!¹
µVÎ´µV¶qµn¹�ÀqÚx³ÆÀÈÅ�Ã�ÌÓÀ(Å�ºXÕZ³´¹�¸�ÀÈÃ;¿ÓµnÏVÎ´º!·Èµiµnº!ÏÉÅ-ºÁ¹�¿�µVÕ!µn·ÈÛ	µVÎ´µ�Ç

¶qµV¹ZÀnÑ�ÒNÅ�³´§x×�·ÈÃ²Õ�³Ë¿Óµn§NºÁ¹cµ�Ü�À�µV¹�§È³ÆÍ�³ÆÎ´³�ÀtÛi¶qµnÏÉÅ�º!¹�³´§È¶)Ñ
ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F9+: í¨ðxú 	�(8*�,
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	+9+:

ØÙ¹ í¨ðxú Ê�À�Å�µ�¶qÃÓ¿ÓµVÎF³Ë§NÃ!×TµV¹cÍ�Û\¿Óµ�Âsº!Ì�Î�ÀmÑ � ¹�µ�Å�º!§¥À�Ã(§È×TµnÏpÇ
³ÆÂÄÛKº�Ï�Î´Ã�§Èµn¿
¶qÃÓ¿ÓµnÎ�µ�ÜÓ×�Î´³´ÏV³�À�ÎÆÛKÚx³�À�Å�!�	xÃÓ¿ÓµVÎ�� � Ï�Î´Ã�§Èµn¿c��$pÑs0�Ì�×ÓÇ
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ADCv§�Cv?�¨TÑ
J B � Ã!¶q×�Î´µ�Ü�ÀtÛ�×Tµ�Í�Û\·Èµm§tÀ�·È³ËÏpÀ�³ÆÃ�¹ 	

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+9+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q98: ð�òFð 	�98:

ØÙ¹ í¨îiï�òÓóÁômõ!öÐ÷ Ê�³ÆÀN³´§6×�ÃZ§È§È³´Í�ÎÆµ8ÀÈÃ�¿�µV·�³ÆÕ�µ¨¹�µnÚ¯ÀtÛZ×Tµn§6Í�Ûq·ÈµVÇ
§DÀÈ·�³´Ï�ÀÈ³´¹�¸NÀÈÅ�µ¥Ï�Ã�¹�À�µV¹ZÀ�¶qÃÓ¿ÓµVÎË§�Ã!ÂZµVÜ�³Ë§DÀÈ³´¹�¸xÀtÛ�×�µm§VÑaÒNÅ�µ:Õ²ºÁÎ´Ì�µn§
·�µV×�·�µn§ÈµV¹ZÀÈµm¿­Í�Û0À�Å�µ�¹�µVÚ ÀtÛ�×�µ�º!·Èµ�º)§DÌ�Í�§DµVÀ�ÃÁÂ¥ÀÈÅ�µqÕ²ºÁÎ´Ì�µn§
·�µV×�·�µn§ÈµV¹ZÀÈµm¿
Í�Û�À�Å�µNÍ�º!§Èµ<ÀtÛ�×Tµ!Ñ # Ã�·:³Æ¹�§DÀ�º!¹�Ï�µ�Ê²ÀÈÅ�µ6ÂÄÃ�ÎÆÎ´Ã²Úx³´¹�¸
§�ÏÉÅ�µV¶�º�§ÈÅ�Ã²Ú8§gÀÈÅ�µ8¹�µVÚxÎ´Ûq¿Óµ < ¹�µn¿qµVÎ´µV¶qµn¹�À 
KÚxÅ�ÃZ§DµNÀtÛ�×Tµ8³´§
R+*�,3ST2+*�S���n� �*xÚxÅ�³´ÏÉÅq³Ë§:·Èµ� ZÌ�³Æ·�µn¿
ÀÈÃ�Å�ºXÕ�µ¥ºÁÀ�ÎÆµmº!§DÀ:Ã!¹�µ 4T2+*�S
§ÈÌ�ÍÓÇuµVÎ´µV¶qµV¹ZÀ8º!§xºq¹�µnÚ�·�µn§DÀÈ·�³´Ï�ÀÈ³´Ã!¹�Ñ
U6Wlr�[ouo_lYl]lvTwluZYx`o\p[1YTe5f�ianTY�[1vTwlu6Y5ftm
U�Y6_lY�[OYa`6n�`o\p[OYTecf�yan6Y�[ f�[8y^`	>6WlW7)6{oV�ecf435ftm

UT�6W�rp[ouo_lY�]TvTwluZYTm
U6Wlr�[ouo_lYl]lvTwluZYx`o\p[1YTe5f�hZY6VTian6Y�[ovTwluZY5f
qZ\6V�YTe5ftian6Y�[1vlwluZY5fz}6Yl{oy7*6Yl}2!6wTe5f�{6YZV^nT{oyTWanZylra`
ftm
U�Y6_lY�[OYa`6n�`o\p[OYTecf�yan6Y�[ f�[8y^`	>6WlW7)6{oV�ecf 58ftm

UT�6W�rp[ouo_lY�]TvTwluZYTm
UlY6_�Y�[OY�`6nx`Z\p[OYTe5f&�
f�nTwluZYle5f�hZYZVlian6Y�[1vlwluZY5ftm

�NH � � ?�YÈ587éM¨5 Y�
NM8? 3 ����?FE
A+BT� ¹�³! ZÌ�µn¹�µn§�§¥ÂÄÃ!·Ðº²ÀDÀ�·È³´Í�ÌÓÀ�µ�	<¦¨ÎÆÎ�Î´º!¹�¸!Ì�ºÁ¸!µm§N§DÌ�×�×�Ã�·DÀxÀ�Å�³´§
ÂÄµnºÁÀÈÌ�·�µ!Ñ

ð:ñ¨ð 	8(+*�, í¨îiïqòÓóÁômõ!öÐ÷ 	F(+*�, í¨ðxú 	+(+*�,
ò�ü�í 	+(+*+, òÓóÁômõ!öÐ÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

ð:ñ¨ð Ê í¨ðxú Ê ò�ü:í º!¹�¿ ð�òFð Ì�§Dµ�S!�iÀtÛ�×�µ�ÂÄÃ!·«ºÁ¹�ºÁÀDÀ�·È³´Í�ÌÓÀ�µ
ÀÈÃ�µV¹�§ÈÌ�·�µ�Ì�¹�³� �Ì�µV¹�µm§È§KÚxÅ�³ÆÎ´µ í¨îiï­òÓó²ôXõÁöÐ÷ Ì�§Èµn§�!��_¹�³� ZÌ�µl$
ÚxÅ�µn·Èµ À�Å�µ�§�Ï�Ã�×�µ�º!¹�¿ À�º!·È¸�µ�À­Ã�Í �tµnÏ�À�ÃÁÂqÀÈÅ�µ/Ì�¹�³� ZÌ�µV¹�µm§È§
ºÁ·�µx§D×TµnÏV³ < µn¿�ÍZÛ�!���µVÎ´µnÏ�ÀÈÃ!·�$aºÁ¹�¿�!���³´µVÎË¿�$:ÏVÃ!¹�§DÀÈ·�Ì�ÏpÀÉ§VÊ!·Èµm§D×TµnÏ�Ç
ÀÈ³´Õ!µnÎÆÛ�Ñ 0Ó³Æ¹�ÏVµ ò�ó²ôXõÁöÐ÷mþpÿ���� ¿ÓÃ�µn§Ð¹�ÃÁÀ�Å�ºXÕ�µKºÁ¹­µVÜÓ×�ÎÆ³ËÏ�³ÆÀ�Ï�Ã!¹�Ç
§DÀÈ·�Ì�ÏpÀ�µ� ZÌ�³´Õ²ºÁÎ´µV¹ZÀqÀÈÃ�S�� ³´¹ ð:ñÐð Ê:Ì�¹�³� ZÌ�µV¹�µm§È§(ÂÄÃ�·�ºÁ¹4º²ÀÈÇ
ÀÈ·�³´Í�ÌÓÀÈµ�¶�Ì�§DÀ8Í�µ
§È³Æ¶�Ì�ÎËº²ÀÈµm¿�Ì�§D³´¹�¸q×�º²ÀÈÀÈµn·È¹ K "o:	P�R82
���hUG�!L�Ñ
GHB\� ¹�³� ZÌ�µV¹�µn§�§<ÂÄÃ�·N¹�Ã!¹ÓÇÙº²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµ�	s0�ÏÉÅ�µV¶�º�Î´º!¹�¸!Ì�º!¸!µm§�Î´³���µ
í¨îiï�òÓó²ôXõÁöÐ÷ Ê òÓó²ôXõÁöÐ÷mþpÿ���� Ê8Ã�· ð�òFð §È×TµnÏ�³ÆÂÄÛ¯Ì�¹�³� ZÌ�µV¹�µm§È§
¹�Ã!ÀqÃ�¹�Î´Û;ÂÄÃ!·�º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµn§qÍ�ÌÓÀ�ºÁÎË§DÃ�ÂÄÃ!·�ºÁ·�Í�³ÆÀÈ·ÉºÁ·�Û;µVÎ´µV¶qµV¹ZÀ�§



Ã!·cµVÕ�µV¹ Ï�Ã!¶q×TÃ�§È³�À�µ�Ã�Í �tµnÏ�À�§ ì ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ � µnÎÆµn¶(µn¹ZÀ
��³Æ¹ º
×TÃ!·ÈÀÈ³´Ã!¹cÃÁÂaÀÈÅ�µ
¿ÓÃÓÏVÌ�¶qµV¹ZÀxÃ!·NÀÈÅ�µ�ÚxÅ�Ã!Î´µ�¿ÓÃÓÏ�Ì�¶qµV¹ZÀmÑ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+-+/1032c4Z/87
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	�98:

ÒNÅ�³Ë§6ÂÄµnº²À�Ì�·�µ«ÏnºÁ¹cÍ�µ«µnº�§D³´ÎÆÛ�µVÜÓ×�·Èµm§È§Èµn¿\³Æ¹ í¨î�ï(òÓó²ôXõÁöÐ÷ Ì�§tÇ
³´¹�¸cÀÈÅ�µ�§�ºÁ¶qµ(ÏVÃ!¹�§DÀÈ·�Ì�Ï�À�!%�_¹�³� �Ì�µl$pÑ # Ã�·�³Æ¹�§tÀÉºÁ¹�ÏVµ!Ê_ÀÈÅ�µ�ÂÄÃ�Î�Ç
Î´Ã²Úx³Æ¹�¸)§�ÏÉÅ�µV¶�ºiµV¹�§ÈÌ�·�µn§¨ÀÈÅ�µn·Èµqµ�ÜÓ³Ë§tÀÉ§�ºiÌ�¹�³! ZÌ�µ  �o�:	R+*�µVÎ´µ�Ç
¶qµV¹ZÀ8Ì�¹�¿�µV·)/ON3N10\§ÈÌ�ÍÓÇuµVÎ´µV¶qµn¹�ÀÉ§NÃÁÂaÀÈÅ�µT �*10c,o:0R�µnÎÆµn¶(µn¹ZÀnÑ
U,)T`oy,(!)ZY6m
UTV�Y6_lYZW^nZr�{Zmau6Yl{oVlra`Z�T\�}T}T{6UT�6V�Y6_�YoWanZr�{om
Ua�oy�Y6_�}6mauTXora`6Y6UT���oyaY6_�}Zm

UT�,)l`1y,(!)ZYTm
ØÙ¹ í¨ðxú Ê¥µVÎ´µV¶qµV¹ZÀ�§i§DÌ�×�×�Ã�·DÀiÀÈÅ�µkS�� ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�ÀtÛ�×�µ	º!§\³ÆÂ
ÀÈÅ�µVÛ�º!·Èµ«º²ÀDÀ�·È³´Í�ÌÓÀ�µn§xº!ÎÆÍTµV³ÆÀNÀÈÅ�³Ë§N³´§¥¹�Ã!Àx³Æ¶q×�Î´µV¶qµV¹ZÀ�µn¿iÛ!µ�Àx³´¹
ØÙ¹ZÀÈµn·È¹�µVÀ��:ÜÓ×�Î´Ã!·�µV·8°ÓÑ
Ua�o_�Y�[OY�`6nlvTwluZYx`o\p[1YTe5f�uTXZra`ZY5f�}Tn
b&nTwluZYTecf�i7%
ft�lm
�8Ã²Ú¥µVÕ�µV·mÊ í¨ðxú ÏVº!¹�¹�Ã!À«§ÈÌ�×�×TÃ!·ÈÀÐÌ�¹�³� ZÌ�µV¹�µn§�§8ÃÁÂ<ÏVÃ!¶q×TÃ�§È³�À�µ
Ã!Í��tµnÏpÀÉ§VÑaØÙ¹ òÓó²ôXõÁöÐ÷mþpÿ���� Ê²À�Å�µx§Èº!¶(µNÏ�Ã�¹�§DÀÈ·ÉºÁ³´¹�À:ÏVº!¹�ÍTµxÚx·�³�ÀÈÇ
ÀÈµn¹0º!§¥ÂÄÃ!Î´Î´Ã²Ú8§
	
U�{!)Z_lY�Wlra`Tn6Yl]Tn6ecf�uZYl{oV�ra`o�T\�}l}T{Hftm
Ul\6VTV�Yl{ln�n6YZVan6ecf�Wlr,)T`TnGF�uTXor^`ZYQH�e 58ftm
uTXora`ZY�yTV `or�n )T`1y,(!)6YHj�UT�T\TVTV�Yl{Tn6m

UT��{&)o_lY6m
�HB � µVÛqÂÄÃ!·xºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�	gØÙ¹c¿�ºÁÀ�º!Í�º!§Èµn§nÊ�ÍTµV³´¹�¸qº���µVÛq·�µ� ZÌ�³´·Èµm§
ÍTµV³´¹�¸�Ì�¹�³� ZÌ�µxº!§gÚ¥µVÎ´Î�º!§g¹�Ã!À�Í�µn³Æ¹�¸�¹�Ì�Î´ÎkÑ:¦4§È³Æ¶q³´Î´º!·:Ï�Ã!¹�Ï�µV×�À
³Ë§x¿Óµ < ¹�µn¿c³Æ¹ í¨îiïqò�ó²ôXõÁöÐ÷ Ñ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+9+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	�98:

E¨§È³´¹�¸.º!ÎÆ¶qÃ�§DÀK³Ë¿ÓµV¹ZÀ�³´ÏnºÁÎN§DÛ�¹ZÀ�ºÁÜ;º�§�!��F¹�³! ZÌ�µT$pÊ�º.Ï�Ã!¹�§tÀ�·ÈÌ�Ï�À
!��@µVÛ+$¥ÏVº!¹c§È×TµnÏ�³ÆÂÄÛiº!¹iºÁÀDÀÈ·�³´Í�ÌÓÀÈµ
º�§Nº ��µVÛ\³´¹ í¨î�ïqòÓó²ôXõÁöÐ÷ Ñ
ØÙ¹ òÓó²ôXõÁö«÷mþpÿ!�"� Ê�À�Å�³´§xÂÄµnº²À�Ì�·�µ�ÏnºÁ¹cÍ�µ
§È³´¶KÌ�ÎËº²À�µn¿)º!§¥ÂÄÃ�ÎÆÎ´Ã²Ú8§
	
U�{!)Z_lY�Wlra`Tn6Yl]Tn6ecf�uZYl{oV�ra`
ftm
Ul\6VTV�Yl{ln�n6YZVan6ecf��ZVTV^`�\a`T} Wlr,)T`TnGF��ZVTV�`�HDe 58ftm
iTVxVTV^` )T`1y,(!)6Y��TUT�T\TVTV�Yl{Tn6m

Ul\6VTV�Yl{ln�n6YZVan6ecf�VanT{oy�`6|0?T_lYa`6|TnlXgF%�ZVTV^`�H�m 35ftm
iTVxVTV^`"`or�nxYp[ou6nTw��lUT�T\6VTVaYl{TnZm

UT��{&)o_lY6m

J B � µVÛ(ÂÄÃ!·¥¹�Ã!¹�ÇuºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�	 í¨îiï�òÓóÁômõ!öÐ÷ ºÁÎ´Î´Ã²Ú8§<§È×�µmÏ�³ < ÏVºÁÇ
ÀÈ³´Ã!¹)Ã!ÂaºÁ·�Í�³ÆÀÈ·ÉºÁ·�Û�µVÎ´µV¶qµV¹ZÀÉ§NÃ!·8Ï�Ã�¶q×�ÃZ§D³ÆÀÈµ�Ã!Í��tµnÏpÀÉ§xº!§ ��µVÛ!Ñ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+9+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	�98:

# Ã�·�³Æ¹�§tÀÉºÁ¹�ÏVµ!Ê�À�Å�µqÂÄÃ!Î´Î´Ã²Úx³Æ¹�¸0§�ÏÉÅ�µV¶�ºc³´¹ í¨îiï0òÓó²ôXõÁöÐ÷ ¿Óµ�Ç
< ¹�µm§6ÀÈÅ�µ�Ï�Ã�¶KÍ�³´¹�º²À�³ÆÃ�¹\ÃÁÂaºÁ¹\µn¶(×�ÎÆÃ²Û�µVµ�� §¥¿ÓµV×�º!·DÀ�¶qµV¹ZÀ¥ÏVÃ�¿�µ
ì µnÎÆµn¶qµV¹ZÀ
�Nº!¹�¿cµV¶q×�Î´Ã²Û!µVµ�� §¥¹�º!¶qµ ì º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ��8º!§xº1�!µnÛ!Ñ
U^soY�w"`o\p[OYle5f�YasoY�wHftm
UTV�Y6_lYZW^nZr�{ZmlYp[ouo_Tr�wTYTY6UT�6VaY6_lYZWan6rl{Zm
Ua�oy�Y6_�}6m�}6Y�u6n6�6Wlr�}6YTUT���oy�YT_�}ZmTU��ZylY6_�}Zm ��`Z\p[OYZUT���ZylY6_�}Zm

UT�^sZYlwZm

òÓóÁômõ!öÐ÷mþpÿ!�"� §ÈÌ�×�×TÃ!·ÈÀ�§­ÀÈÅ�³Ë§0ÂÄµmº²ÀÈÌ�·Èµ�§È³´¶(³´ÎËºÁ·�ÎÆÛ Ì�§D³´¹�¸�×�º²ÀDÇ
ÀÈµn·È¹�§VÑ
&HB�� Ã!·�µV³´¸!¹@�!µVÛ;ÂÄÃ�·�º²ÀDÀ�·È³´Í�ÌÓÀ�µ�	��L:_AÈ¾
C¦¨_?���¾
	 §DÀ�ºÁÀÈµn§(³ÆÂ�ùV�
ÚxÅ�Ã�³Ë§¨º�·�µ�ÂÄµn·Èµn¹�Ï�³´¹�¸ �!µnÛiº!¹�¿­å��NÚxÅ�Ã�³´§¨Í�µn³Æ¹�¸�·ÈµVÂÄµV·�µV¹�ÏVµn¿
Í�Û�ÀÈÅ�µ�·ÈµVÂÄµV·�µV¹�ÏV³Æ¹�¸ ��µVÛ!Ñ

ð:ñ¨ð 	8-+/10O254Z/87 í¨îiï(òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+-+/o03254Z/87
ò�ü�í 	+-+/o03254Z/87 òÓóÁômõ!öÐ÷mþpÿ!�"� 	Q(+*�, ð�òFð 	+(+*�,

¬�³!�!µ S���ÀtÛ�×Tµ!Ê ð:ñ¨ð Ê í¨ðxú Ê ò�ü�í ºÁ¹�¿ ð�òFð Ì�§Èµ�S��3R�
��KÀtÛ�×Tµ
ÂÄÃ!·�ºi·ÈµVÂÄµV·�µV¹�ÏV³Æ¹�¸iº²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµ�Ñ í¨îiïiòÓó²ôXõÁö«÷ Ì�§Èµn§�!��@µVÛ�·�µ�Â�$pÑ
ØÙ¹�º!¿�¿Ó³�À�³ÆÃ�¹¯ÀÈÃ À�Å�³Ë§VÊ í¨îiï/òÓó²ôXõÁö«÷ º!¹�¿ ð�òFð §ÈÌ�×�×TÃ!·ÈÀ�º
¶qµ�À�Å�ÃÓ¿�À�Ã�§D×TµnÏV³�ÂÄÛ\ÚxÅ�Ã!¶*À�Å�µ�ÂÄÃ!·�µV³´¸!¹ �!µVÛiº!ÏpÀ�Ì�ºÁÎ´Î´Û�×�Ã�³Æ¹ZÀ�§
ÀÈÃ�Ì�§È³Æ¹�¸(Ï�Ã�¹�§tÀ�·ÈÌ�ÏpÀ�§'!��TµVÂÄµV·�$<º!¹�¿ !�
8Ã!³´¹ZÀ�§�Ò@Ã3$pÊZ·Èµm§D×TµnÏ�ÀÈ³´Õ!µnÎÆÛ�Ñ
# Ì�·DÀ�Å�µV·�¶qÃ!·�µ!Ê ð�òFð µVÕ�µV¹�º!ÎÆÎ´Ã²Ú8§Kº�§È§ÈÃÓÏ�³Ëº²À�³ÆÃ�¹	Ã!Â¨ºÁ·�Í�³ÆÀÈ·ÉºÁ·�Û
ÍTÃZÃ�ÎÆµmºÁ¹)µ�ÜÓ×�·�µn§�§È³ÆÃ�¹�§NÚx³�À�Å)ÀÈÅ�µ�!�
¨Ã!³´¹�ÀÉ§ÈÒ�ÃO$NÏVÃ!¹�§DÀÈ·�Ì�Ï�ÀnÑ EÐ§tÇ
³´¹�¸�À�Å�³Ë§VÊ:ÂÄÃ�·�³´¹�§DÀ�º!¹�Ï�µ�Ê�Ã!¹�µ)ÏVº!¹�§È×�µmÏ�³ÆÂÄÛ K º!¹�º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ��
×TÃ!³´¹�ÀÉ§
À�Ã�µn³�À�Å�µV·qº²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ�� ³´¹-ºÁ¹�µVÎ´µV¶qµV¹ZÀ � *�Ã�·�� ³´¹
µVÎ´µV¶qµn¹�À�� - L/³´¹ ð�òFð Ñ¥ØÙ¹ òÓóÁômõ!öÐ÷mþpÿ���� ÊxÀÈÅ�³Ë§�ÂÄµnº²À�Ì�·�µ.ÏVº!¹
ÍTµ�µ�ÜÓ×�·�µn§�§Dµm¿�Ì�§È³´¹�¸q×�º²ÀÈÀÈµV·�¹�§nÑ # Ã�·x³Æ¹�§DÀ�º!¹�Ï�µ�Ê�ÀÈÅ�µ�ÂÄÃ�ÎÆÎ´Ã²Úx³´¹�¸
§�ÏÉÅ�µV¶�º�§DÀ�ºÁÀÈµm§KÀ�Å�º²ÀzNQR�:	º²ÀDÀ�·È³´Í�ÌÓÀ�µ)ÃÁÂ'*�SZ ~71:Qn+*3*0µnÎÆµn¶(µn¹ZÀ
§ÈÅ�Ã!Ì�ÎË¿i·ÈµVÂÄµV·�µV¹�ÏVµÐÀ�Å�µ�Ì�¹�³� ZÌ�µ�³Ë¿ÓµV¹ZÀÈ³ < µn·xÃÁÂFN3*	 82�µVÎ´µV¶qµn¹�ÀmÑ

U�{!)Z_lY�Wlra`Tn6Yl]Tn�e f�Y�[ouo_Traw6YTY 
���}l`or��Hf�m
Ul\6VTV�Yl{ln�n6YZVan6ecf�F�`o\p[1Y#F�ya}GF%�l}l`or	H!H�e f�}TY�u6nHf H8ftm
�6{T{Zr�{�r6WTW7)6{l{6Yl}
j�Ul�T\6VTV�Y�{TnZm

UT��{&)o_lY6m

�HB�� Ã�·Èµn³Æ¸�¹ ��µVÛ�ÂÄÃ�·x¹�Ã!¹�ÇuºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�	
ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F(+*�, í¨ðxú 	+9+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q98: ð�òFð 	�(8*�,

0�³´¶q³ÆÎËºÁ·aÀÈÃ�§È×�µmÏ�³ÆÂÄÛ�³Æ¹�¸«Ì�¹�³� ZÌ�µV¹�µn§�§aÂÄÃ!·g¹�Ã!¹�ÇuºÁÀDÀÈ·�³´Í�ÌÓÀÈµm§VÊ í¨îiï
òÓóÁômõ!öÐ÷ ÏVº!¹�§È×�µmÏ�³ÆÂÄÛ�ÂÄÃ!·�µV³´¸!¹��!µVÛÓ§�ÂÄÃ!·gºÁ·�Í�³ÆÀÈ·ÉºÁ·�Û�µVÎ´µV¶qµV¹ZÀ�§aÃ�·
Ï�Ã�¶q×�ÃZ§D³ÆÀÈµ�Ã!Í��tµnÏpÀÉ§NÌ�§È³Æ¹�¸qÀ�Å�µ
§�ºÁ¶qµ�!��@µVÛ�·ÈµVÂ�$¥Ï�Ã!¹�§tÀ�·ÈÌ�Ï�ÀnÑ

U^soY�wT{6Yl��{6Y��6Yl{6e5f�YasoYlwHf�m
UTV�Y6_lYZW^nZr�{ZmauT{Zr��lYZW^nZUT�6V�YT_lYZWanZra{om
Ua�oy�Y6_�}6mlY�[ou	?a}6Y�u6nZUl���oy�Y6_a}ZmTU��oyaYZ_�}Zm2�6Y�`Z\p[OYZUT���ZylY6_�}Zm

UT�^sZYlwT{6Yl�6m

0�³´¶q³ÆÎËºÁ·�ÎÆÛ�ÊZÀÈÅ�µ«ÂÄÃ!Î´Î´Ã²Úx³Æ¹�¸ ð�òFð µVÜ�ºÁ¶q×�Î´µÐ³´ÎÆÎ´Ì�§DÀÈ·Éº²À�µn§6ÀÈÅ�ºÁÀNº!¹
º²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµ K�:3:1M �o0+*�NK³Ë§x·�µ�ÂÄµn·Èµn¹�Ï�³´¹�¸qºÁ¹cµVÎ´µV¶qµV¹ZÀ¢K�:3:oM_Ñ

U&dTnlnT{oy^q�)Tn6Y&%ZYZW�_ki'%Ze5f�qorlr^sQ?�{6Y��Hf�i'%6vTwluZYle5f�i7%Th6Yl�Hftm
U7mor6y^`6nZVavZrTm
U!/6ra`6nTYl]TnZmTU^�o_lY�[OYa`6n��Z\p[OYTe5f&qorTr^s?f��TmTUT�!/lY�`6n6Yl]lnZm

Ul�,mor6y^`TnoVavZrTm
UT�&dlnTnT{oy^q!)6n6Y&%ZY6Wl_Tm

�NH�� � YÈB < ?�CDC��:5¨?�3<M¨B��x?
� 
�M���?@B

A+B @ ÛZ¹�ºÁ¶q³´Ï�ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ�	�ØÙ¹ òÓó²ôXõÁöÐ÷mþpÿ���� ÊaÃ!¹�µ�ÏnºÁ¹/§ÈµVÎ´µnÏ�Ç
ÀÈ³´Õ!µnÎÆÛqÀ�Ì�·�¹�Ã!¹cºÁ¹�¿�Ã_�)ÀÈÅ�µ«ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ�§6Ì�§D³´¹�¸�!���Å�º�§DµT$¥Ï�Ã!¹�Ç
§DÀÈ·�Ì�ÏpÀ<§ÈÃ«ÀÈÅ�ºÁÀ�Ã!¹�Î´ÛK×�º!·DÀ:Ã!Â�À�Å�µ¨§�ÏÉÅ�µV¶�º�Ï�Ã�¹�§tÀ�·�º!³Æ¹ZÀÉ§aÏnºÁ¹qÍTµ



¿ÓÛ�¹�º!¶(³ËÏVº!ÎÆÎ´Û\µnÕXº!ÎÆÌ�º²ÀÈµm¿iºÁÀ¨ºÁ¹�Û�¸!³´Õ!µn¹�À�³Æ¶qµ�Ñ
ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F9+: í¨ðxú 	�98:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q(8*�, ð�òFð 	+9+:

GHB � µV·É§D³´Ã!¹L	 0�Ã�¶qµ�ÀÈ³´¶qµn§�³�Àq³Ë§K¿Óµm§D³´·�º!Í�Î´µ�ÀÈÃ	ºÁÎ´ÎÆÃ²Ú*§ÈµVÕ!µn·�º!Î
¿Ó³��Tµn·Èµn¹ZÀ�ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ(Ã!·«µVÎ´µV¶qµn¹�À
¿Óµ < ¹�³ÆÀÈ³´Ã!¹�§«Úx³ÆÀÈÅ�ÀÈÅ�µ�§�ºÁ¶qµ
¹�º!¶(µ�ÑcÒNÅ�º²ÀK³Ë§VÊg§ÈµVÕ!µn·�º!Î�§X¾
Ap�DCF:^?���ÃÁÂxºÁ¹/ºÁÀDÀÈ·�³´Í�ÌÓÀÈµ�Ã!·�µVÎ´µ�Ç
¶qµV¹ZÀ¨Ï�Ã�µVÜ�³Ë§DÀnÑ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F9+: í¨ðxú 	�98:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q98: ð�òFð 	+(+*�,

í¨îiïcòÓóÁômõ!öÐ÷ Å�º�§�º)Ï�Ã!¹�§tÀ�·ÈÌ�Ï�À�!��@µn·�§È³ÆÃ�¹~$¨ÂÄÃ!·
§�ÏÉÅ�µV¶�ºc¿Óµ�Â½Ç
³´¹�³�À�³ÆÃ�¹�ÊqÍ�ÌÓÀ;ÀÈÅ�µ¯ÏVÌ�·�·Èµn¹�À;§D×TµnÏV³ < ÏVº²À�³ÆÃ�¹ ¿ÓÃ�µm§.¹�ÃÁÀ ¿Óµ < ¹�µ
ºÁ¹�ÛcÂÄÌ�·ÈÀÈÅ�µn·�§Dµn¶qº!¹ZÀÈ³ËÏV§ÐÂÄÃ!·ÐÀÈÅ�ºÁÀ���³�À�³´§�§È³Æ¶q×�Î´Û­×�·�Ã²Õ�³´¿�µn¿­º�§
º�ÏVÃ!¹�Õ!µn¹�³´µV¹�ÏVµ!Ñ ð�òFð ÌÓÀ�³ÆÎ´³´èVµn§cÍTÃÁÀ�Å K BÐºÁ¶qµ&L-º!§iÚ6µnÎÆÎ�º�§
K Ø`3 L º²ÀDÀ�·È³´Í�ÌÓÀ�µn§iÂÄÃ!·cµVÎ´µV¶qµn¹�À­¿Óµ < ¹�³ÆÀÈ³´Ã!¹ §DÃ-ÀÈÅ�ºÁÀiÀ�Å�µ º²ÀÈÇ
ÀÈ·�³´Í�ÌÓÀÈµm§¨Úx³ÆÀÈÅ.§Èº!¶(µ�¹�ºÁ¶qµm§¨ºÁ·�µ
Î´µV¸ZºÁÎ�º�§¨Î´Ã!¹�¸�º!§8ÀÈÅ�µn³Æ·«Ø`3Ð§
ºÁ·�µ8¿Ó³��Tµn·Èµn¹ZÀnÑ # Ì�·ÈÀÈÅ�µV·�¶(Ã�·Èµ�Ê!Í�ÛqÌ�§È³Æ¹�¸
ÀÈÅ�µ�!%$�µV¹�µVÚxØ`3 $<º!¹�¿
! � Ì�·È·�Ø`3¬�8µ�Â�$pÊ:º!¹ZÛ	¿Óµ < ¹�³�À�³ÆÃ�¹�ÏVº!¹;Í�µi·Èµn¹�µVÚ¥µn¿FÊ�¶�º_��³Æ¹�¸­º
¹�µnÚ Õ�µV·É§D³´Ã!¹(ÃÁÂ_À�Å�µ¨¿Óµ < ¹�³ÆÀÈ³´Ã!¹�Ñ # Ã�·�³´¹�§tÀÉºÁ¹�ÏVµ!Ê!ÀÈÅ�µxÂÄÃ�ÎÆÎ´Ã²Úx³´¹�¸
§�ÏÉÅ�µV¶�º�³´ÎÆÎ´Ì�§DÀÈ·Éº²ÀÈµm§:À�Å�µ¨·�µn¿Óµ < ¹�³ÆÀÈ³´Ã!¹�Ã!ÂTÀ�Å�µ ð�ò�ð ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ
K�:3:oM	��"o:	Rc,6230+/~4&R82c,�	

U!/6r^`1VanT{Z\Ty^`6n!%ZY�� i'%Ze5f�qorlr^sQ?6Wlr^`1VanT{Z\Ty^`6noV~f��Tm
U!/6r^`1VanT{Z\Ty^`6n!%ZY���h6Y�`ZY"11i'%Ze5f�qorlr^sQ?6Wlr^`1VanT{Z\Ty^`6noV~f�m
U&/6ra`1Vanl{Z\6y^`6n /&)T{T{oi7%Th6Yl�6e5f�qZrTr^sQ?6W�ra`1VanT{6\6y^`6noV�f��Tm
jljTj [3r�}Zya�oyTWl\anoylra`@jTjTj

UT�!/Tra`1VanT{6\6y^`6n!%6Yl�Zm

�HB @ ÃÓÏ�Ì�¶qµn¹�ÀÉº²À�³ÆÃ�¹ 	-¦¥À0¶q³Æ¹�³Æ¶�Ì�¶)Ê«º!ÎÆÎ�ÎËºÁ¹�¸�Ì�ºÁ¸�µn§�§ÈÌ�×ÓÇ
×TÃ!·ÈÀ:ÏVÃ!¶q¶qµV¹ZÀÈ³´¹�¸�Ã!¹q§�ÏÉÅ�µV¶�ºÐÂÄ·�º!¸!¶qµV¹ZÀÉ§�Ì�§D³´¹�¸�º�Ï�Ã!¹�§tÀ�·ÈÌ�Ï�À
� � � "o:�S�Sc*	R82 � � ��Ñ �¨Ã²Ú6µnÕ!µn·nÊ8Å�µV·�µ.Ú¥µ	ÏVÃ!¹�§È³Ë¿ÓµV·)¿ÓÃÓÏ�ÌÓÇ
¶qµV¹ZÀ�ºÁÀÈ³´Ã!¹iÂÄµnºÁÀÈÌ�·�µn§NÍTµVÛ�Ã!¹�¿cÏ�Ã�¶(¶qµn¹�À�³Æ¹�¸q§ÈÌ�ÏÉÅ)º!§�	Nù��<ÀÈµVÜZÇ
ÀÈÌ�ºÁÎ�¿Óµm§ÈÏV·È³´×ÓÀÈ³´Ã!¹�ÀÈÃ�µVÜ�×�Î´º!³Æ¹qº�§ÈÏÉÅ�µn¶�º8ÂÄ·ÉºÁ¸�¶(µn¹ZÀaÂÄÃ�·gÅZÌ�¶qº!¹
·�µnº!¿�µV·É§VÊXå��_µn¶KÍTµn¿�¿Óµm¿
¿ÓÃÓÏ�Ì�¶(µn¹ZÀ�º²À�³ÆÃ�¹«ÂÄÃ!·�º!×�×�Î´³´Ïnº²À�³ÆÃ�¹«×�·ÈÃ!Ç
¸!·ÉºÁ¶�§nÊ_Ã!·.���¨µV·�·ÈÃ�·ÐÃ�·ÐÅ�³Æ¹ZÀ�¶qµn§�§Èº!¸!µn§¨ÀÈÃ0º!³´¿.§ÈÏÉÅ�µn¶�º\Õ²ºÁÎ´³�Ç
¿�ºÁÀÈ³´Ã!¹)ºÁ¹�¿)¿ÓµnÍ�Ì�¸!¸�³Æ¹�¸�Ñ

ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+9+:
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F(+*�, ð�òFð 	+(+*�,

í¨îiï ò�ó²ôXõÁöÐ÷ ×�·�Ã²Õ�³´¿Óµm§�!���Ã�ÏVÌ�¶qµV¹ZÀ�ºÁÀÈ³´Ã!¹~$\ºÁ¹�¿ !��F×�×�³´¹ÓÂÄÃO$
µVÎ´µV¶qµn¹�ÀÉ§(ÀÈÃ/§ÈÌ�×�×TÃ!·ÈÀ\¿Óµn§�Ï�·�³Æ×�ÀÈ³´Ã!¹-ÂÄÃ!·�ÍTÃÁÀÈÅ¯Å�Ì�¶�ºÁ¹ ·�µnº!¿ÓÇ
µV·É§
º�§
Ú¥µVÎ´Î6º!§KºÁ×�×�Î´³ËÏVº²À�³ÆÃ�¹;×�·ÈÃ�¸!·ÉºÁ¶�§nÑ ò�ü�í ×�·�Ã²Õ�³´¿Óµm§�ÀÈÅ�µ
!��´¹ZÀ�·ÈÃ3$@µnÎÆµn¶qµV¹ZÀ:ÀÈÃ�×�·�Ã²Õ�³´¿ÓµNºÁ¹(³´¹�À�·ÈÃÓ¿ÓÌ�ÏpÀÈ³´Ã!¹�ÀÈÃ«À�Å�µ8§ÈÏÉÅ�µV¶�º
º!§�º4ÚxÅ�Ã!Î´µ/ºÁ¹�¿ !��ZÜÓ×�ÎËºÁ³´¹~$0µnÎÆµn¶qµV¹ZÀ­ÀÈÃ4×�·ÈÃ²Õ�³Ë¿Óµ/º4Å�Ã�Ã��
ÂÄÃ!·¨³Æ¹�ÏVÎÆÌ�¿Ó³Æ¹�¸i¿ÓÃÓÏ�Ì�¶(µn¹ZÀ�º²À�³ÆÃ�¹)Úx³�À�Å�³Æ¹.º\§ÈÏÉÅ�µV¶�º(ÂÄ·�º!¸!¶qµV¹ZÀmÑ
�8Ã²Ú¥µVÕ�µV·mÊaÀÈÅ�µn·Èµc³´§(¹�Ã	§DÌ�×�×�Ã�·DÀ(ÂÄÃ!·�º!ÌÓÀÈÃ�¶qºÁÀÈ³ËÏ�¿ÓµnÍ�Ì�¸�¸!³´¹�¸
¶qµn§�§Èº!¸!µ	Ã!·­º!×�×�Î´³´Ïnº²ÀÈ³´Ã!¹ ×�·�Ã!¸�·�º!¶q§nÑ ØÙ¹ òÓóÁômõ!öÐ÷mþpÿ���� Ê«Í�Û
Ì�§È³Æ¹�¸�À�Å�µ4º!§�§Dµn·DÀ�³ÆÃ�¹ê§Dµn¶�ºÁ¹ZÀÈ³ËÏV§	×�·�Ã²Õ�³´¿Óµm¿ÔÍ�ÛÔÏ�Ã�¹�§DÀÈ·�Ì�ÏpÀÉ§
!��@§È§ÈµV·ÈÀp$�ºÁ¹�¿ !��Tµn×�Ã�·DÀ�$pÊ¥¿Óµ�ÀÉºÁ³´ÎÆµm¿-¿ÓÃÓÏVÌ�¶qµV¹ZÀ�ºÁÀÈ³´Ã!¹/ÂÄÃ�·�Õ²ºÁÎÆÇ
³Ë¿�º²À�³Æ¹�¸(©Ðª�¬	§DÀÈ·�Ì�Ï�ÀÈÌ�·�µn§¥ÏVº!¹�ÍTµ«×�·ÈÃ²Õ�³Ë¿Óµn¿FÑ ð�òFð §DÌ�×�×�Ã�·DÀÉ§
ÀÈÅ�·Èµnµ1��µVÛ�Ú¥Ã!·É¿�§
	 !���º!Í�µnÎ $�Ê ! � ·�³ÆµVÂF3¨ÃÓÏl$Ðº!¹�¿�! @ ÃÓÏ�$pÑ E¨§È³Æ¹�¸
ÀÈÅ�µn§Èµ!ÊÓ³ÆÀ¥³Ë§x§tÀ�·�º!³Æ¸�ÅZÀDÂÄÃ!·�ÚNºÁ·É¿KÀ�Ã�³´¶q×�Î´µV¶qµV¹ZÀnÊ�ÂÄÃ�·N³Æ¹�§DÀ�º!¹�Ï�µ�ÊÓº
¿ÓµnÍ�Ì�¸!¸�³Æ¹�¸q§ÈÛÓ§tÀ�µV¶)Ñ
J B %¨¶KÍTµn¿�¿Óµm¿ �¨Òxª�¬h	c3¨Ì�µKÀ�Ã��¨Òxª­¬ � §«×TÃ!×�Ì�Î´º!·È³ÆÀtÛ!ÊT³�À«³´§
ÃÁÂ½À�µV¹�ÏVÃ!¹�Õ!µn¹�³´µV¹ZÀ8ÀÈÃ�Í�µ(ºÁÍ�Î´µ
À�Ã\µV¶�Í�µm¿ �¨Òxª­¬/ÂÄ·�º!¸!¶qµV¹ZÀÉ§

³´¹�§D³Ë¿Óµ�©«ª­¬ ¿ÓÃÓÏ�Ì�¶qµn¹�ÀÉ§VÑ
ð:ñ¨ð 	89+: í¨î�ï�òÓóÁômõ!öÐ÷ 	F(+*+, í¨ðxú 	+9+:
ò�ü�í 	+(+*+, òÓó²ôXõÁö«÷mþpÿ!�"� 	F-+/1032c4Z/87 ð�òFð 	+(+*�,

E¨§È³´¹�¸ !���¹ZÛ+$�µnÎÆµn¶qµV¹ZÀnÊ í¨îiï�òÓó²ôXõÁöÐ÷ º!ÎÆÎ´Ã²Ú8§�§D×TµnÏV³ < ÏVº²À�³ÆÃ�¹
ÀÈÅ�º²À�ºÁ¹�Û�Ú¥µVÎ´Î�ÇfÂÄÃ!·�¶qµn¿�©«ª­¬c³´§g×TµV·�¶q³´§�§D³´Í�Î´µ6³´¹qº8ÀtÛ�×Tµ�� §:Ï�Ã!¹�Ç
ÀÈµn¹ZÀ6¶qÃÓ¿ÓµVÎfÑ��8µn¹�Ï�µ�ÊZÚ¥µVÎ´ÎÆÇkÂÄÃ�·È¶qµn¿O�ÐÒxª­¬�ÏVÃÓ¿ÓµÐÏnºÁ¹\ÍTµ¨µmº!§DÇ
³´ÎÆÛ)µV¶�Í�µm¿�¿Óµm¿­³´¹�©Ðª�¬�¿ÓÃÓÏ�Ì�¶(µn¹ZÀnÑ ò�ü�í ×�·�Ã²ÕZ³Ë¿Óµm§¨§È³Æ¶q³´Î´º!·
ÂÄµnºÁÀÈÌ�·�µ�Ì�§D³´¹�¸ ! �ZÜÓ×�Î´º!³Æ¹c$\µnÎÆµn¶(µn¹ZÀnÑ ò�ó²ôXõÁöÐ÷mþpÿ���� ºÁÎ´ÎÆÃ²Ú8§�º
ÂÄµVÚ �¨Òxª�¬ À�ºÁ¸Z§ ì µ�Ñ ¸�ÑÆÊ �  ��Ê �)*!SZ �o ���pÊFÍ�Ì�ÀK¹�ÃÁÀ�¸�µV¹�µn·�º!Î
Ã!¹�µn§nÑ�ØÙ¹ ð�òFð Ê�Ã�¹�µÐÏnºÁ¹\Ì�§Dµ¨ÀÈÅ�µ�¿ÓÃÓÏ�Ì�¶qµn¹�ÀÉº²À�³ÆÃ�¹�Âsº!ÏV³ÆÎ´³�ÀtÛ(À�Ã
µV¶�Í�µm¿ �¨Òxª­¬<Ñ
&HB"C µVÎÆÂ½Çu¿Óµm§ÈÏV·È³´Í�º!Í�³ÆÎ´³ÆÀtÛa	«ÒNÅ�µ(ÂÄÃ!Î´ÎÆÃ²Úx³´¹�¸cÎ´º!¹�¸!Ì�ºÁ¸!µm§¨×�·ÈÃ²Õ�³Ë¿Óµ
º)¶qµ�ÀÉº0§ÈÏÉÅ�µn¶�º ì ³kÑ µ!Ñ´Êa·Èµn×�·Èµm§Dµn¹ZÀÈ³´¹�¸�À�Å�µ�§�ÏÉÅ�µV¶�º)§È×�µmÏ�³ < ÏVºÁÇ
ÀÈ³´Ã!¹-Ì�§È³Æ¹�¸�ÀÈÅ�µ)§�ÏÉÅ�µV¶�º0³ÆÀ�§ÈµVÎÆÂ¨ÍTµV³´¹�¸	¿�µ < ¹�µm¿"�pÑ/ÒNÅ�µ�¶qµ�ÀÉº
§�ÏÉÅ�µV¶�º�³Ë§�Ì�§Èµ�ÂÄÌ�Î�³´¹\ÍTÃZÃ!À�§DÀÈ·ÉºÁ×�×�³Æ¹�¸
ÀÈÅ�µÐ³Æ¶q×�Î´µV¶qµV¹ZÀÉº²ÀÈ³´Ã!¹�ÃÁÂ
ÀÈÅ�µ�Î´º!¹�¸!Ì�º!¸!µ�Ñ

ð:ñ¨ð 	89+: í¨îiï(ò�ó²ôXõÁöÐ÷ 	F-+/1032c4Z/87 í¨ðxú 	89+:
ò�ü�í 	+9+: ò�ó²ôXõÁöÐ÷mþpÿ���� 	Q-8/103254Z/37 ð�òFð 	�(8*�,

�4Å�³´ÎÆµ í¨îiï òÓó²ôXõÁöÐ÷ ºÁ¹�¿ òÓóÁômõ!öÐ÷mþpÿ���� ×�·�Ã²Õ�³´¿Óµ ¶qµ�ÀÉº
§�ÏÉÅ�µV¶�º!§�À�Å�º²À�ÏnºÁ×ÓÀ�Ì�·ÈµcÃ!¹�ÎÆÛ À�Å�µ­§ÈÛZ¹ZÀÉº!ÏpÀ�³´Ïi·�µ� ZÌ�³´·Èµn¶(µn¹ZÀ�§nÊ
ð�òFð ×�·ÈÃ²Õ�³Ë¿Óµn§�º8¶qµ�ÀÉº¨§�ÏÉÅ�µV¶�ºxÀ�Å�º²ÀgÏVº!×ÓÀÈÌ�·�µn§�ÍTÃÁÀÈÅKÀÈÅ�µN§ÈÛZ¹�Ç
À�º�ÏpÀ�³´Ï�º!¹�¿i§ÈµV¶�º!¹�À�³´Ï«·�µ� ZÌ�³´·Èµn¶qµV¹ZÀ�§nÑ

   pattern-based                   grammar-based
   constraints-oriented       structure-oriented

definition
 oriented

  usage
 oriented

Schematron

DSD

DTD

SOXXML Schema

XDR

# ³Æ¸�Ì�·Èµqù�	:©Ðª­¬ §�ÏÉÅ�µV¶�º�Î´º!¹�¸!Ì�ºÁ¸!µm§NÏ�ÎËº!§�§D³ < ÏVºÁÀÈ³´Ã!¹�Ñ

� �éà ß ¤��nâ) aãVà ß

� Ì�·�ÏVÃ!¶q×�ºÁ·Éº²À�³ÆÕ�µ<·�µVÕ�³´µVÚ�Ã!Â�À�Å�µNÂÄµnºÁÀÈÌ�·�µn§g³Ë§:§DÌ�¶(¶�º!·È³´èVµm¿K³´¹
ÒaºÁÍ�Î´µqù!Ñ
# ·�Ã!¶ ºÁ¹ K µnº!§Èµ�ÃÁÂxÌ�§Èµ&L)×TÃ!³´¹ZÀKÃÁÂxÕ�³´µVÚ�Ê ð:ñ¨ð ³´§�ºÁ·�¸!Ì�º!Í�Î´Û
ÀÈÅ�µ�µnº�§D³´µn§DÀ(§�ÏÉÅ�µn¶qº­Î´º!¹�¸!Ì�º!¸!µqÀ�Ã�Î´µnºÁ·�¹/¿Óµm§D×�³ÆÀÈµi³�ÀÉ§KÌ�§DµiÃÁÂ
×�·�Ã!×�·�³´µ�À�º!·ÈÛ
§ÈÛ�¹ZÀ�º²ÜFÑs0�³´¹�Ï�µNÀ�Å�µ8¹�µnÚ º�¿�¿Ó³ÆÀÈ³´Ã!¹�§gÀ�Ã í¨ðxú º!¹�¿
ò�ü�í º!·Èµ�·ÈµnÎ´ºÁÀÈ³´Õ!µnÎÆÛ)¶�ºÁ¹�º!¸!µmºÁÍ�Î´µ!ÊTÚ6µ�ÀÈÅ�³Æ¹��­ÀÈÅ�µ(¶q³Æ¸�·�ºÁÀÈ³´Ã!¹
Ï�Ì�·ÈÕ�µ)ÂÄ·ÈÃ�¶ ð:ñ¨ð ÀÈÃ/ÀÈÅ�µm§Dµ0ÎËºÁ¹�¸�Ì�ºÁ¸�µn§q³Ë§�¹�Ã!Ài§tÀ�µVµn×�Ñ ¦¨Î�Ç
ÀÈÅ�Ã!Ì�¸�Å)ÀÈÅ�µ
ÎËºÁ¹�¸!Ì�º!¸!µ�§D×TµnÏV³ < ÏVº²À�³ÆÃ�¹0ÃÁÂ òÓóÁômõ!öÐ÷mþpÿ!�"� ³Ë§8Õ!µn·ÈÛ
§È³Æ¶q×�Î´µ!Ê�³�À
µVÜ�Å�³ÆÍ�³ÆÀ�§
¶KÌ�ÏÉÅ;×TÃ²Ú6µn·nÑp�8Ã²Ú¥µVÕ�µV·mÊ_ÀÈÅ�³Ë§�·�µ� ZÌ�³´·Èµm§
Ì�§ÈµV·É§8À�Ã�Î´µnº!·È¹0Û�µ�À�ºÁ¹�Ã!ÀÈÅ�µn·¨ÎËºÁ¹�¸�Ì�ºÁ¸�µ
©¬«:ºÁÀÈÅ�Ñ 3¨Ì�µ�ÀÈÃiÀÈÅ�µ
µ�Ü�À�µV¹�§È³ÆÕ�µ«§Èµ�ÀxÃ!Â@ÂÄµnºÁÀÈÌ�·�µn§N§ÈÌ�×�×TÃ!·ÈÀÈµm¿�Í�Û í¨îiï(òÓóÁômõ!öÐ÷ º!¹�¿
ð�òFð Ê�Ú6µ�µVÜ�×TµnÏ�À8ÀÈÅ�µV¶ ÀÈÃ�ÍTµ
¶qÃ!·�µ
¿Ó³��\ÏVÌ�Î�À¨ÀÈÃ�Î´µnºÁ·�¹cÀÈÅ�º!¹



DTD

XDRSOX
w.r.t. DTD it has:
more structure,

more content model,
more datatyping

w.r.t. XDR it has:
inheritance,

more datatyping,
modularization

has basic support
for structure 

DSDXML Schema
w.r.t. SOX it has:

constraint,
more structure,

documentation, version

w.r.t. SOX it has:
more structure,

datatyping, inheritance,
uniqueness and keyness

Schematron
w.r.t. SOX it has:

constraint, 
uniqueness and keyness,

documentation

Class 1

Class 2

Class 3

# ³´¸!Ì�·�µ
å 	 �6ÎËº!§�§D³ < ÏVºÁÀÈ³´Ã!¹cÃÁÂ�ÀÈÅ�µ�µVÜ�×�·Èµm§È§È³ÆÕ�µÐ×TÃ²Ú¥µV·xÃÁÂ�ÀÈÅ�µ
§È³ÆÜ�Î´º!¹�¸!Ì�ºÁ¸!µm§

ÃÁÀ�Å�µV·É§nÑ|0�³´¹�ÏVµ ð�òFð Ì�§Èµn§<µ�ÜÓ×�Î´³´ÏV³�À¥Ã!×TµV·Éº²À�Ã!·É§gÂÄÃ!·6·Èµn¸!Ì�ÎËºÁ·�µVÜ�Ç
×�·�µn§�§D³´Ã!¹�§ ì µ�Ñ ¸�ÑÆÊF!%$�µV×TµnºÁÀp$pÊ ! � ¹�µ � Â�$j�pÊ ð�ò�ð §ÈÏÉÅ�µV¶�º�À�µV¹�¿�§
ÀÈÃ-Í�µ	¶qÃ!·�µ­Õ!µn·ÈÍTÃ�§Èµ0À�Å�ºÁ¹ í¨îiï�òÓóÁômõ!öÐ÷ Ã!· òÓó²ôXõÁö«÷mþpÿ!�"�
§�ÏÉÅ�µV¶�º�Ñ
# ·�Ã!¶ º K Î´º!¹�¸!Ì�º!¸!µ!Lç×�Ã�³Æ¹ZÀ¯ÃÁÂ	ÕZ³´µVÚ�Ê­ÀÈÅ�µç§È³�ÜG·�µVÕ�³´µVÚ¥µn¿
©Ðª�¬>§ÈÏÉÅ�µn¶�º�ÎËºÁ¹�¸�Ì�ºÁ¸�µn§;ÏVº!¹ ÍTµ4·�Ã!Ì�¸�Å�ÎÆÛÔ¿�³ÆÕ�³Ë¿Óµn¿ ³Æ¹ZÀ�Ã
ÀtÚ¥ÃÔÏVºÁ¶q×�§�Í�º!§Èµn¿ Ã�¹ Âsº�ÏpÀ�Ã!·É§/§DÌ�ÏÉÅGº!§ ¸�·�º!¶(¶�º!·DÇuÍ�º!§Èµn¿
ÕÓ§VÑ�×�º²ÀÈÀÈµV·�¹ÓÇuÍ�º!§Èµn¿�Ê�¿�µ < ¹�³ÆÀÈ³´Ã!¹�ÇfÃ�·È³´µV¹ZÀÈµm¿�ÕÓ§nÑ Õ²ºÁÎ´³´¿�º²ÀÈ³´Ã!¹�Ç
Ã!·�³´µV¹ZÀÈµm¿FÊ­§tÀ�·ÈÌ�ÏpÀÈÌ�·ÈµVÇfÃ�·È³´µV¹ZÀÈµm¿GÕÓ§nÑ ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ�§DÇfÃ�·È³´µV¹ZÀÈµm¿FÊ
µ�ÀÉÏÁÑ:ÒNÅ�µ«Ï�ÎËº!§�§D³ < ÏVºÁÀÈ³´Ã!¹q³Ë§6§ÈÌ�¶q¶�ºÁ·�³Æènµn¿q³´¹ # ³Æ¸�Ì�·ÈµKù!Ñs�Nº!§Èµn¿
Ã!¹iÃ!Ì�·N§DÀÈÌ�¿ÓÛ�Ê ð:ñ¨ð Ê í¨î�ï(òÓó²ôXõÁöÐ÷ Ê í¨ðxú º!¹�¿ ò�ü�í ÍTµVÎ´Ã!¹�¸
ÀÈÃ�ÀÈÅ�µ-¸!·ÉºÁ¶q¶�ºÁ·ÈÇfÍ�º�§Dµm¿�ÎËºÁ¹�¸�Ì�ºÁ¸�µ;¸!·�Ã!Ì�×�ÚxÅ�³´ÎÆµ òÓó²ôXõÁö«÷!D
þpÿ���� ÍTµVÎ´Ã!¹�¸Z§NÀÈÃqÀ�Å�µ�×�ºÁÀDÀÈµn·È¹�ÇfÍ�º�§Dµm¿cÎ´º!¹�¸!Ì�º!¸!µ«¸!·�Ã!Ì�×@Ñ ð�òFð
§DÀ�ºÁ¹�¿�§)³Æ¹�ÇfÍTµ�ÀtÚ¥µVµn¹�Ê«§ÈÌ�×�×TÃ!·ÈÀÈ³´¹�¸¯ÍTÃÁÀÈÅ ÂÄµnºÁÀÈÌ�·�µn§cÀ�Ã!¸�µ�ÀÈÅ�µV·mÑ
ÒNÅ�µ.¸!·ÉºÁ¶q¶�ºÁ·ÈÇfÍ�º�§Dµm¿ Î´º!¹�¸!Ì�º!¸!µ­¸�·ÈÃ�Ì�×4µn§È×TµnÏ�³ËºÁÎ´Î´Û Å�º!§�º!¹
º!¿�ÕXº!¹ZÀ�ºÁ¸�µN³Æ¹\©«ª­¬� ZÌ�µn·ÈÛ�³´¹�¸
§D³´¹�ÏVµ��Z¹�Ã²Úx³Æ¹�¸�À�Å�µÐ§DÀÈ·�Ì�Ï�ÀÈÌ�·�µ
ºÁ¹�¿0¿Óµ < ¹�³�À�³ÆÃ�¹0ÃÁÂgÀÈÅ�µ�§ÈÏÉÅ�µn¶�ºqÅ�µVÎ´×�§8Ì�§Dµn·�§xÚx·�³ÆÀÈµ
¶qÃ!·�µ�Ã!×�Ç
ÀÈ³´¶q³Æènµn¿  �Ì�µV·�³Æµm§iº!¹�¿�¿ÓµVÀÈµnÏ�Àcµn·È·�Ã!·É§�³´¹�À�Å�µ  ZÌ�µn·È³´µn§i¶qÃ!·�µ
µnº�§D³´Î´Û!Ñ � ¹	À�Å�µ\ÃÁÀ�Å�µV·KÅ�ºÁ¹�¿�Ê@À�Å�µ�×�º²ÀÈÀÈµn·È¹ÓÇuÍ�º�§Dµm¿.ÎËºÁ¹�¸!Ì�º!¸!µ
¸!·�Ã!Ì�×	³Ë§
¹�º²ÀÈÌ�·�º!ÎÆÎ´Û.§ÈÌ�×TµV·�³ÆÃ�·
Úx³�À�Å/·�µn§È×�µmÏpÀ
À�Ã0ÀÈÅ�µ�µ�ÜÓ×�·�µn§DÇ
§È³ÆÕ�µV¹�µm§È§¥ÃÁÂ:Ï�Ã�¹�§DÀÈ·ÉºÁ³´¹�ÀÉ§¥³Æ¹cÀÈÅ�µ
ºÁ×�×�Î´³ËÏVº²À�³ÆÃ�¹�Ñ
# ·�Ã!¶ º K ¿�ºÁÀ�ºÁÍ�º!§Èµ&LÐ×�Ã�³Æ¹ZÀ�ÃÁÂTÕ�³ÆµnÚ�Ê!¹�Ã
§È³Æ¹�¸!Î´µ¥ÎËºÁ¹�¸!Ì�º!¸!µN§DÌÓÂ½Ç
< ÏVµn§xÀ�Å�µ
¹�µnµn¿�§¨Ï�Ã!¶q×�Î´µ�À�µVÎ´Û!ÑxÒNÅ�µ 0 � ¬63¬3«¬�º!ÎÆÎ´Ã²Ú8§x§D×TµnÏV³�Ç
< Ïnº²ÀÈ³´Ã!¹�ÃÁÂ@¹�Ã!À¥Ã�¹�Î´Ûqº(§Èµ�À6Ã!Â@·�µVÎËº²ÀÈ³´Ã!¹�§6º!¹�¿\º²ÀÈÀÈ·�³ÆÍ�ÌÓÀÈµm§VÊ�Í�ÌÓÀ
ºÁÎË§ÈÃ�³´¹ÓÂÄÃ!·�¶�º²ÀÈ³´Ã!¹.ºÁÍTÃ!ÌÓÀ«ÀÈÅ�µq¿ÓÃ�¶qº!³Æ¹.ÃÁÂ<Õ²º!ÎÆÌ�µm§Ðº�§È§ÈÃÓÏ�³Ëº²À�µn¿
Úx³ÆÀÈÅ µnº!ÏÉÅ º²ÀÈÀÈ·�³ÆÍ�Ì�ÀÈµ!Êq³´¹ZÀÈµV¸�·È³ÆÀtÛçÏ�Ã�¹�§tÀ�·�º!³Æ¹ZÀÉ§VÊ(³Æ¹�¿Ó³´ÏVµn§	ÂÄÃ�·
µnº�ÏÉÅi·�µVÎËº²À�³ÆÃ�¹�Ê�§ÈµnÏ�Ì�·È³ÆÀtÛ!ÊÓµVÀ�Ïq® å�ùp±uÑh�4Å�³´ÎÆµ í¨îiï(òÓóÁômõ!öÐ÷ ÂÄÌ�Î�Ç
< Î´Î´§�ÀÈÅ�µ«§DÌ�×�×�Ã�·DÀ<ÂÄÃ!·6º
ÕXº!·È³´µ�ÀtÛ�ÃÁÂ�Í�Ì�³ÆÎÆÀDÇu³Æ¹i¿ÓÃ!¶�ºÁ³´¹qÀtÛ�×�µm§VÊZ³ÆÀ
Ï�Ã�Ì�ÎË¿\¹�Ã!ÀNµVÜÓ×�·Èµm§È§nÊZÂÄÃ!·N³´¹�§tÀÉºÁ¹�ÏVµ!Ê�º!¹iºÁ·�Í�³ÆÀÈ·ÉºÁ·�Û)0 � ¬�����
����
Ã!·��	�
�	
3R��qÏ�ÎËºÁÌ�§Èµ!Ñ # Ì�·DÀ�Å�µV·�¶qÃ!·�µ!ÊÓºÁÎÆÀÈÅ�Ã�Ì�¸!Å òÓó²ôXõÁöÐ÷mþpÿ���� Ã�·
ð�òFð ÏVº!¹-µVÜ�×�·Èµm§È§q§ÈÌ�ÏÉÅ-³´¹ZÀÈµn¸!·�³�ÀtÛ/ÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ�§nÊ�ÀÈÅ�µVÛ/Å�ºXÕ�µ
¹�Ã(§DÌ�×�×�Ã�·DÀ<Ã!Â�×�Å�ÛÓ§D³ËÏVº!Î�³´¹�¿Ó³ËÏ�µn§<ÂÄÃ!·¥ÍTÃZÃZ§tÀ�³Æ¹�¸
×�µn·DÂÄÃ�·È¶�º!¹�Ï�µ�Ñ

0�³´¹�Ï�µ«º
§ÈÌ�Í�§DÀ�ºÁ¹ZÀ�³´º!Î�ºÁ¶qÃ�Ì�¹ZÀ<ÃÁÂFÚ¥µVÍ\¿ÓÃÓÏ�Ì�¶(µn¹ZÀ�§¥ºÁ·�µx¸!µV¹�µV·ÈÇ
º²À�µn¿�ÂÄ·ÈÃ�¶ÖºÁ¹iÌ�¹�¿Óµn·ÈÎ´Û�³Æ¹�¸q¿�º²À�º!Í�º!§Èµ¨Í�Û�À�Å�µ�Ì�§ÈµV·�� §N·�µ� ZÌ�µm§tÀmÊ
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Ï�ÎËº!§�§Dµm§
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åÓÑ
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×�ºÁÀDÀ�µV·�¹0Î´º!¹�¸!Ì�º!¸!µ«ÀÈÅ�º²À«ÏnºÁ¹0¿Óµm§ÈÏV·È³´Í�µ
ÀÈÅ�µ(¿Óµ�ÀÉºÁ³´ÎÆµm¿0§DµVÇ
¶�ºÁ¹ZÀ�³´Ïn§¨Ã!Â�ÀÈÅ�µq§�ÏÉÅ�µV¶�º�Ñ ð�òFð À�·È³´µn§¨ÀÈÃc§DÌ�×�×�Ã�·DÀ�Ï�Ã�¶(Ç
¶qÃ!¹(ÂÄµmº²ÀÈÌ�·Èµm§:§DÌ�×�×�Ã�·DÀ�µn¿�ÍZÛ í¨î�ï�òÓóÁômõ!öÐ÷Kì µ!Ñ ¸�Ê�§DÀÈ·�Ì�Ï�Ç
À�Ì�·ÈµV��ºÁ¹�¿ ò�ó²ôXõÁöÐ÷mþpÿ����.ì µ!Ñ ¸�Ñ´ÊaÏVÃ!¹�§DÀÈ·ÉºÁ³´¹ZÀ
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