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ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�ë
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Ó�ìAÎrêÐÚ Ó�ÏÇÏÇÙ�ÎjÓÐÜ"à�ÕÝØ�Ô�àÇÓ�Ô�ìhÎÐÔ�à'ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×]Ø=Ó�Ù�Úyì]Ñ]ÕÝÒÖÔqÔ�àZÙ�ÎjÑZãjà�Ô�àÇÚyØ�ÓÐðñÚ¥ØfÚ�Ô�ÎÐÛ:ê�Ó�ÙWÕÝÓ�ìîÒÖÚ*Ø�  � ë�Ô�àJÑ]Ø�Ô�àZÚ
ðyÓ�ãj×ÇÕÝÔ�ÑÇÞZÚ�ÎÐÛ/ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×�ÓÐðñÎj×ZãyÓÐ×Jâ ÔïèéÎ Ü�ÒÝÑÇØfÔfÚ�Ù"Ø�ÕÝØ
ãÐÙ�Ú*Ó�Ô�ÒÖâ&Ó�ôAÚ*ÜYÔfÚ*Þ�ì�âÔ�àÇÚ=ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×�èçÕÖÔ�àÇÕÝ× Ú*ÓÐÜ"à
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Ü�ÒÝÑÇØ�ÔfÚ�Ù*å E�àÇÕÝØ
ðyÓrâìAÚ�ÔfÙWÑZÚ�ÕÝ×&Ø�ÎjðñÚ=ØfÏAÚ*Ü�ÕÝÓÐÒAÜ�ÓÐØfÚ*Ø�ìîÑZÔ:ð¥Ó*â&×ZÎÐÔ�ìAÚ�ÞZÚ*Ø�ÕÖÙWÓ�ìîÒÖÚ(ÕÝ×3ãÐÚ*×ÇÚ�ÙWÓÐÒ�å�3�Ú=Ù�Ú*ÜYÎÐãj×]ÕÖ÷�Ú
Ô�àZÚ&ÒÝÕÝð¥ÕÖÔ�Ó�Ô�ÕÖÎj×!ÎÐÛçÔ�àÇÕnØ{Ó�Ï]ÏÇÙ�ÎjÓÐÜWà ÔfÎ�ÕÝ×^êÐÚ*Ø�Ô�ÕÖãjÓ�ÔfÚ�ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×ÇØ6ÛNÙWÎjð ìhÎÐÔ�à!èçÕÝÔ�àÇÕÝ×!ÓÐ×ÇÞòÓÐðñÎj×Zã�Ü�ÒÝÑ]ØfÔfÚ�ÙWØ
ÓÐ×ÇÞ4ÜYÎj×ÇÜYÚ*×JÔfÙWÓ�ÔfÚ&Îj×!Ô�àZÚ&ÕÝ×ZÛ`Ú�Ù�Ú*×ÇÜYÚÎÐÛ(ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×!èçÕÖÔ�àÇÕÝ×'Ü�ÒÝÑÇØfÔfÚ�ÙWØ*åy�]ÑZÙ�Ô�àZÚ�Ù*ë/è:Ú3èçÕÝÒÝÒ,ÏhÚ�ÙWÛNÎÐÙWð�ðñÎ?ÞZÚ*Ò
ØfÚ*ÒÖÚ*ÜYÔ�ÕÝÎj×�ì�â�ÑÇØ�ÕÝ×Zã�í�ÑÇÓÐÞZÙ"Ó�Ô�ÕÝÜyÒÖÎjØ�ØÁ�ÀðyÚ*ÓÐØ�ÑZÙ�Ú¶*`õ�ìÇÙWÓÐàÇÕnð ÓÐ×ÇÞ¤��ÓÐÑÇÞGëj;$=�=�µ�I'^qÚ*ÒÖÛ ÓÐ×ÇÞ.ÓÐ×ÇÞq^�àÇÎjØ�àGëj;$=�=�OJI
õ�ìÇÙWÓÐàÇÕÝðº!5#�%'&R(nëK,'.�.'µK/"å�^�ÕÝêÐÚ*×ñÓÐ×^â{Ø�ÓÐðñÏ]ÒÖÚÐëÐÕÖÛ]Ô�àZÚ�Ó�ìhÎ5êÐÚ�Ó�ÏÇÏÇÙ�ÎjÓÐÜ"àñÕÝØ8×ZÎÐÔ8Ô�àZÚ
Ó�ÏÇÏÇÙ�ÎÐÏÇÙ"ÕÝÓ�ÔfÚéè
Ó*â{ÔfÎ�ØfÏAÚ*Ü�ÕÖÛ`â
ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×�ÓÐðñÎj×ZãáÜ�ÒÝÑÇØfÔfÚ�Ù"Ø�ëSè:Ú¥ÚYä?ÏhÚ*ÜYÔ�Ô�àZÚ¥ðñÎ?ÞZÚ*Ò/ÏAÚ�Ù�Û`ÎÐÙWðyÓÐ×ÇÜYÚyÕnØ=×ZÎÐÔ�ÓÐØ�ãÐÎJÎ?Þ�ÓÐØ�Ø�ÎjðñÚÓÐÒÖÔfÚ�Ù"×ÇÓ�Ô�ÕÖêÐÚ
ðñÎ?ÞZÚ*ÒÝØ�ÓÐ×ÇÞ�èéÎjÑÇÒnÞ&×ZÎÐÔ�ìAÚ�ØfÚ*ÒÖÚ*ÜYÔfÚ*ÞGå

ØºÙ�Ú ÛSÜa�iÙ10}�MáPä¶ÝÞè�ÙVß
×�Î�ÞZÚ*ÒnØ£*`õª/(ÿÁ*:¯qõ�/qÓÐÒÝÒ/ÓÐØ�Ø�ÑÇðyÚyØfÎjðñÚyÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×�ÓÐðñÎj×Zã&ÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØ�å�	:Ú*Ø�ÕÝÞZÚ*Ø=ÜYÎjðyÏ]Ó�ÙWÕÝ×Zã&ðñÎ?ÞZÚ*ÒÝØF*`õ�/
ÿ7*:¯qõ�/"ësè:ÚÓ�Ù�Ú ÓÐÒÝØfÎQÕn×^ÔfÚ�Ù�Ú*Ø�ÔfÚ*Þ'ÕÝ×.ÜYÎjðñÏ]Ó�ÙWÕÝ×Çã�ðñÎ?ÞZÚ*ÒÝØ[*`õ�/qÿF*:¯(õ�/�èçÕÝÔ�à�ÛNÎjÑÇÙ�ìAÚ�Ô�Ó�ðñÎ?ÞZÚ*ÒÝØ=Ô�àÇÓ�ÔlÞZÎá×ZÎÐÔ
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ðñÎ?ÞÇÕ)�ÇÚ*Þ6êÐÚ�Ù"Ø�ÕÖÎj×ÇØ/ÎÐÛ *:µK/,èçÕÖÔ�àñÜ�ÒÝÑ]ØfÔfÚ�ÙþÚYôAÚ*ÜYÔ�ØéÕn×ÇÜYÎÐÙ�ÏAÎÐÙWÓ�ÔfÚ*ÞñÔfÎ{ÞÇÕöôAÚ�Ù�Ú*×^Ô/ÚYä?ÔfÚ*×JÔ�Ø�åM¬þí�ÑÇÓ�Ô�ÕÖÎj×�*:µK//ÓÐØ�Ø�Ñ]ðñÚ*Ø
×ZÎ3Ü�ÒÝÑÇØfÔfÚ�ÙqÚYôAÚ*ÜYÔ�ëSÕ�å£ÚÐåÖëhÓ ÜYÎjðyðñÎj×y§ ÓÐ×ÇÞ © � Û`ÎÐÙ(Ô�àÇÚlèçàÇÎjÒÖÚlØfÚ�Ô�ÎÐÛ/ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×ÇØ�åG�ÇÎÐÙ�×ÇÎÐÔ�Ó�Ô�ÕÖÎj×GëAèéÚ{Ù�Ú�Û`Ú�Ù
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ÎÐÙ�Ó¥Ü�ÒÝÑÇØ�ÔfÚ�Ùfÿ ØfÏAÚ*Ü�Õ)�]Ü¢§ÓÐ×ÇÞ�ÜYÎjð¥ðñÎj× © � * ðñÎ?ÞZÚ*ÒQ* ÕÝÕnÕd/ª/"ë]ÎÐÙ(ìhÎÐÔ�à�§¥ÓÐ×]Þ © � Ü�ÒnÑÇØfÔfÚ�Ùfÿ ØfÏAÚ*Ü�Õ)�îÜ£* ðñÎ�ÞÇÚ*ÒQ* ÕÖê�/ª/"å
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ãjÕÖêÐÚ*×�ì�â

�T�)�F�G¦g	:Ú�Ô�Ó¹* ;<�"§ b§ b © �c� � ;h�¤§ b§ b *D;G� © �c� /ª/ *D;$=�/
èçàZÚ�ÙWÚC¬
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ÓÐðñÎj×ZãñÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØ�ë�ÕÖÛs×ZÎÐÔ�ÜYÎÐÙ�ÙWÚ*ÒÝÓ�ÔfÚ*ÞGëÇÕÝØ:Ô�àZÚ�Ø�ÓÐðñÚ=ÓÐÜYÙWÎjØ�Ø�Ü�ÒÝÑÇØfÔfÚ�Ù"Ø�ë?Ô�àZÎjÑZãjà3Ô�àZÚ�ðñÚ*ÓÐ×&ÓÐ×ÇÞ3ê�Ó�ÙWÕÝÓÐ×]ÜYÚqÎÐÛ
ÓÐÒÝÒÖÚ*ÒÝÚqÛ`Ù�Ú*í�ÑZÚ*×ÇÜYâ3ðyÕÖãjàJÔ�ìAÚ=ÞÇÕöôAÚ�Ù�Ú*×^Ô�ÓÐÜYÙWÎjØ�ØçÜ�ÒÝÑ]ØfÔfÚ�ÙWØ�å
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6 8'9 ÓÐ×]ÓÐÒÖâ�ØWÕÝØñèçÕÝÒnÒ
ìhÚ�ÜYÎjðyÏ]Ó�Ù�Ú*Þ ìAÚ�ÔïèéÚ�Ú*×±ðñÎ?ÞZÚ*ÒÝØñèçÕÝÔ�à ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×2ÕÝ×ÇÜYÎÐÙWÏhÎÐÙ"Ó�ÔfÚ*ÞòÎÐÙ×ZÎÐÔ�ågE�àZÚ�â
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ðñÎ?ÞZÚ*Ò,Ü"àZÎjÕÝÜYÚyì]ÓÐØ�Ú*Þ�Îj×�ÚYä?ÏAÚ*ÜYÔfÚ*Þ'ÒÖÎjØWØfÚ*Ø�Îj×�ÙWÚ�Ï]ÒÝÕÝÜ�Ó�ÔfÚ¥Þ]Ó�Ô�Ó�ØfÚ�Ô�Ø�åC�ZÎÐÙ6ÜYÎ�ÞZÎjð¥ÕÝ×ÇÓÐ×JÔ=ÞÇÓ�Ô�Ó?ë�Ô�àÇÚ¥×JÑ]ð�ìAÚ�Ù
ÎÐÛ/Ï]àZÚ*×ÇÎÐÔ â�ÏhÚ�ÛNÎjÒÝÒÝÎrèçØ(Ó¥ð{ÑÇÒÖÔ�ÕÝ×ZÎjð¥ÕÝÓÐÒAÞÇÕÝØfÔfÙWÕÝì]ÑZÔ�ÕÖÎj×3ÓÐ×ÇÞ�èéÚ{ÑÇØfÚ�Ô�àÇÚ�ðlÑ]ÒÖÔ�ÕÖê�Ó�ÙWÕÝÓ�ÔfÚ=êÐÚ�ÙWØWÕÖÎj×�ÞZÚ�êÐÚ*ÒÝÎÐÏhÚ*Þ�ìJâ
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Ô�àZÚ*×lÔ�àZÚ
íJÑÇÓÐÞÇÙWÓ�Ô�ÕÝÜM�3ðñÚ*ÓÐØWÑZÙ�ÚéÜYÙ"ÕÖÔfÚ�ÙWÕÖÎj×lÕÝØsãjÕÝêÐÚ*×lÓÐØ¢Ô�àZÚéÔfÙWÓÐÜYÚ
ÎÐÛ8�+*:î ���T/"å EçàZÚþÚYä?ÏAÚ*ÜYÔ�Ó�Ô�ÕÖÎj×{ÛNÎÐÙ¢ê�Ó�Ù"ÕÝÓÐ×ÇÜYÚYÿ
ÜYÎrê�Ó�ÙWÕÝÓÐ×]ÜYÚ
ð¥Ó�ÔfÙWÕöä�ÓÐ×ÇÞ{ðñÚ*ÓÐ×{ÎÐÛ���ÕÝØ�Ô�Ó'�ÐÚ*×6èçÕÖÔ�à=ÙWÚ*ØfÏAÚ*ÜYÔ�ÔfÎ�Ô�àZÚ:ÏAÎjØfÔfÚ�ÙWÕÖÎÐÙ�ÏÇÙ�Ú*ÞÇÕÝÜYÔ�ÕÝêÐÚéÞÇÕÝØ�ÔfÙWÕÖì]ÑZÔ�ÕÝÎj×Gë*èçàÇÕnÜWà
ÕÝØ�ÞZÚ5�î×ZÚ*Þ�ÓÐØ:9

��*��S¿ î�/M�����2��*��S¿ �+/`��*E�L¿ î�/��6� *-,1;?/
èçàZÚ�ÙWÚ+��*E�¢¿ î�/�ÕÝØ�Ô�àZÚñÏAÎjØfÔfÚ�ÙWÕÖÎÐÙ=Þ]ÕÝØfÔfÙWÕÖìîÑZÔ�ÕÖÎj×�ÎÐÛ��.ãjÕÖêÐÚ*×�ÎÐì]ØfÚ�ÙWêÐÚ*Þ�ÞÇÓ�Ô�Ó?åFE�àZÚñí�ÑÇÓÐ×^Ô�ÕÝÔ âp�ßÕÝØ�Ó&×JÑ]ð�ìAÚ�Ù
ìAÚ�Ô è:Ú�Ú*×@.ñÓÐ×ÇÞ¤;�ëÇÓÐ×ÇÞ�ÑÇØ�Ñ]ÓÐÒÝÒÖâ¥ÞZÚ*Ü�ÕnÞZÚ*Þ3ìJâ Ô�àZÚ=ÕÝ×JêÐÚ*ØfÔ�ÕÖãjÓ�ÔfÎÐÙråM¬þí�ÑÇÓ�Ô�ÕÖÎj×¤*-,'.¶/�ÕÝ×ÇÞÇÕÝÜ�Ó�ÔfÚ*Ø
Ô�à]Ó�ÔG�'ðñÚ*ÓÐØWÑZÙ�Ú
ÜYÎjÑÇÒÝÞÂìAÚ�ÜYÎj×ÇØ�ÕnÞZÚ�Ù�Ú*ÞÂÓÐØ�Ó4è:Ú*ÕÖãjà^ÔfÚ*Þ Ø�ÑÇð7ÎÐÛ{ÚYä�ÏAÚ*ÜYÔfÚ*Þ ê�Ó�ÙWÕÝÓÐ×ÇÜYÚ�ÓÐ×ÇÞÂÚ*Ø�Ô�ÕÝðyÓ�ÔfÚ*Þ ê�Ó�ÙWÕÝÓÐ×ÇÜYÚ�ÎÐÛ{Û ÑZÔ�ÑZÙ�Ú
Ù�Ú*ØfÏAÎj×ÇØ�ÚÐåV3ÂàZÚ*×��[�g.?ë��&ðñÚ*ÓÐØ�ÑÇÙ�Ú:ÞÇÚ�ÏhÚ*×]ÞÇØSÎj×ÇÒÝâ=Îj×{Ô�àZÚéÚYä?ÏAÚ*ÜYÔfÚ*Þ{ê�Ó�ÙWÕnÓÐ×ÇÜYÚéÎÐÛîÔ�àZÚ:Û`ÑZÔ�ÑÇÙ�ÚþÎÐì]Ø�Ú�Ù�ê�Ó�Ô�ÕÝÎj×ÇØ�å
�ZÎÐÙ
Ù�Ú*ÓÐØfÎj×]ØéÞÇÕnØ�Ü�ÑÇØ�ØfÚ*Þ¥ÕÝ×yÔ�àZÚ�ØfÚ*ÜYÔ�ÕÖÎj×ÎÐÛNE�Ú*ØfÔéÛ`ÎÐÙ:ãÐÎJÎ?ÞÇ×ZÚ*Ø�ØéÎÐÛW�ÇÔ�* ÓÐÒÝÒÖÚ*ÒÖÚ�Û`ÙWí�ÑZÚ*×ÇÜYâyÕÝØéðñÎ?ÞZÚ*ÒÝÒÖÚ*ÞyÓÐØ:Ó{Ø�ÑÇð
ÎÐÛ8Ô è:ÎìAÚ�Ô�Ó¥ê�Ó�ÙWÕnÓ�ÔfÚ*Øc/"ë]Ô�àZÚ�Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*ÞáÓÐÒÝÒÖÚ*ÒÖÚ�Û`Ù�Ú*í�ÑZÚ*×ÇÜYâ3Û`Ù�Îjð Ô�àZÚlðyÕöä?Ô�ÑZÙ�Ú=ðñÎ?ÞZÚ*ÒSÕÝØ(×ZÎÐÔçÓÐØqÓÐÜ�Ü�ÑZÙWÓ�ÔfÚ6ÓÐØ
Ô�àÇÓ�Ô=Û`Ù�Îjð�Ô�àÇÚñìhÚ�Ô�Ó&ðyÎ�ÞZÚ*Ò�ëSÔ�àJÑ]Ø�Ô�àZÚyðyÕöä?Ô�ÑZÙ�ÚñðñÎ?ÞZÚ*Ò8è:ÎjÑÇÒÝÞßÏÇÙWÎ�ÞÇÑ]ÜYÚ6Ó�ÒÝÓ�Ù�ãÐÚ�Ù=Ú*ØfÔ�ÕnðyÓ�ÔfÚ*Þ�ê�Ó�ÙWÕÝÓÐ×ÇÜYÚñÎÐÛ
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ÓÐ×ÇÞÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj× ÓÐðñÎj×Zã{ÓÐÒÝÒÖÚ*ÒÖÚçÛNÙ�Ú*í�ÑZÚ*×ÇÜ�ÕÝÚ*Ø/Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*ÞÛ`Ù�Îjð ð¥Õöä�Ô�ÑÇÙ�Ú�ðñÎ?ÞZÚ*Ò�ëJÜYÎjðyÏ]Ó�Ù�Ú*ÞèçÕÖÔ�àñÔfÙWÑÇÚçê�ÓÐÒÝÑZÚ*Ø
Û`Ù�Îjð®�]×ÇÕÖÔfÚáÕÝØ�ÒÝÓÐ×ÇÞÀðñÎ?ÞZÚ*Ò(ÓÐ×]ÞÀê�ÓÐÒÝÑZÚ*Ø3Ü�ÓÐÒÝÜ�Ñ]ÒÝÓ�ÔfÚ*Þ±ÛNÙ�Îjð Ô�àZÚßØ�ÕÝð{ÑÇÒÝÓ�ÔfÚ*Þ±ÞÇÓ�Ô�Ó4ÓÐØ&Ø�ÑÇð¥ðyÓ�Ù�â ØfÔ�Ó�Ô�ÕÝØ�Ô�ÕÝÜ�Ø�å
3ÂÕÖÔ�à�ÞÇÓ�Ô�Ó�ÛNÙ�Îjð ÚYä?àÇÓÐÑ]ØfÔ�ÕÖêÐÚ¥Ø�ÓÐðyÏ]ÒÝÕÝ×ZãZëGÔ�àÇÚ¥ðyÕöä?Ô�ÑZÙ�ÚñðñÎ?ÞZÚ*Ò/ÏÇÙWÎrê?ÕÝÞZÚ*Ø=ÓÐÜ�Ü�ÑZÙ"Ó�ÔfÚ¥Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø=ÎÐÛ
ê�Ó�Ù"ÕÝÓÐ×ÇÜYÚ
ÓÐ×ÇÞ&ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×&Û`ÎÐÙçÓÐÒÝÒGØ�ÕnðlÑÇÒnÓ�ÔfÚ*Þ Ü�ÓÐØ�Ú*Ø�èçàZÚ*×3Ô�àÇÚ=ðyÕÖãÐÙWÓ�Ô�ÕÖÎj×3Ù"Ó�ÔfÚ�ÕÝØh.?åZ;=ÓÐ×ÇÞ�ÛNÎÐÙ�ØfÎjðyÚ�Ü�ÓÐØfÚ*Ø�è(àZÚ*×3Ô�àZÚ
ðyÕÖãÐÙ"Ó�Ô�ÕÖÎj×�ÙWÓ�ÔfÚ¥ÕnØ=Ø�ðyÓÐÒÝÒÝÚ�Ù[*:Ñ ��.1´ .�;ÓÐ×ÇÞ Ä � ;'´ .Cëk;5. Í8� I�Ñ ��.1´ .�.�; ÓÐ×ÇÞ Ä � ;'´ .�ëk;5. Í�� ÛNÎÐÙlÔ�àZÚ
ãjÕÖêÐÚ*×{,'Ï�ÓÐ×ÇÞC�"/"å EçàZÚ�ê�Ó�ÙWÕnÓÐ×ÇÜYÚ�ÓÐ×ÇÞ3ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×3Ó�Ù�Ú�êÐÚ�ÙWâÜ�ÒÖÎjØfÚ�ÔfÎ6Ô�àZÚ�ÔfÙWÑÇÚ(ê�ÓÐÒÝÑZÚ*Ø�ë?èçàÇÚ�Ô�àZÚ�Ù
Ô�àZÚ�ÔfÙWÑZÚ
ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×ÕnØM.?å .'µ6ÎÐÙp.?å =�=�åþõ�×ØfÎjðñÚqÎÐÔ�àZÚ�Ù:Ü�ÓÐØ�Ú*Øéè(àZÚ*×£Ñ �g.1´ .�;F*H� ��,�>J� Ä ��;'´ .�ë�;5. Í�� �¾,'Ï �u;5.�.�.
ÎÐÙh,'Ï���,'.�.�.1I�� ��,�>J� Ä ��;'´ .+ëC;5. Í�� �¾,'Ï ��,'.�.�.¶/þÎÐÙp.?å .�.�;7*H� ��,�>J� Ä ��;'´ .
ëi;5. Í�� �¾,'Ï ��,'.�.�.�.¶/"ë
Ô�àZÚ�ðyÕöä?Ô�ÑZÙ�ÚqðñÎ?ÞZÚ*ÒhÏÇÙ�Îrê?ÕÝÞZÚ*ØéãÐÎ�Î�Þ3Ú*ØfÔ�ÕnðyÓ�ÔfÚ*Ø
ÎÐÛsê�Ó�ÙWÕÝÓÐ×ÇÜYÚ�ÓÐ×ÇÞ3ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×Gë?èçàÇÕnÜWà Ó�Ù�Ú�Ü�ÒÖÎjØfÚ�ÔfÎ6Ô�àZÚ�ÔfÙWÑZÚ
ê�ÓÐÒÝÑZÚ*Ø�å � ×ÇÒÖâ�è(àZÚ*×{ìhÎÐÔ�à6ð{ÑZÔ�Ó�Ô�ÕÖÎj×ñÓÐ×ÇÞ6ðyÕÝãÐÙWÓ�Ô�ÕÖÎj×{ÙWÓ�ÔfÚ*Ø/Ó�Ù�Ú�Ø�ðyÓÐÒnÒP*`ÚÐå£ãZåÖëKÑº�\.?å .�.�;çÓÐ×ÇÞ Ä ��;'´ .Më�;5. Í��
ÎÐÙF;'´ .�ëo;5. Í�� /çÓÐÒÖÎj×Zã¥è(ÕÖÔ�à�ÙWÚ*ÒÝÓ�Ô�ÕÖêÐÚ*ÒÖâ�Ø�ð¥ÓÐÒÝÒSÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×�Ø�ÕÝ÷�ÚC*-,'Ï ��;5.�.�. ÎÐÙ2,'.�.�.¶/"ë�ÞZÎJÚ*Ø(Ô�àZÚ6ðyÕöä?Ô�ÑZÙ�Ú
ðñÎ?ÞZÚ*ÒAÛ ÓÐÕÝÒAÔfÎyÚ*ØfÔ�ÕÝð¥Ó�ÔfÚ=Ô�àZÚ�ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×�ÓÐÜ�Ü�ÑZÙ"Ó�ÔfÚ*ÒÖâ3ì]ÑZÔ�Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø�ÎÐÛ¢ê�Ó�ÙWÕnÓÐ×ÇÜYÚ�Ó�Ù�Ú�Ø�Ô�ÕÝÒÝÒhÛ`ÓÐÕÝÙWÒÖâyãÐÎ�Î�ÞSå
õx×3ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÖÎj× ãÐÚ*×ZÚ�Ô�ÕnÜ�Ø�ëÇÔ�àZÚ=ÞÇÕnØfÔfÙWÕÖì]ÑÇÔ�ÕÖÎj×¥ÎÐÛ8ÓÐÒÝÒÖÚ*ÒÝÚqÛ`Ù�Ú*í�ÑZÚ*×ÇÜYâ Ó�Ù�Ú�ÜYÎjðyðñÎj×]ÒÖâÞZÚ*ØWÜYÙWÕÖìAÚ*Þ3ÕÝ×3ÔfÚ�ÙWðyØ�ÎÐÛ

,'Ï�Ñ ÓÐ×ÇÞC,'Ï Ä å �ZÎÐÙ
Ô�àZÚqð¥Õöä�Ô�ÑÇÙ�Ú(ðñÎ?ÞZÚ*Ò�ë�ÓÐØ
Ø�àZÎrè(×¥Û`Ù�Îjð Ô�àZÚqÜ�ÑÇÙ�Ù�Ú*×JÔ:Ø�ÕnðlÑÇÒnÓ�Ô�ÕÖÎj×ÇØ�ëjÔ�àÇÚ(ÏAÚ�Ù�Û`ÎÐÙWðyÓÐ×ÇÜYÚqÕÝØ
Ø�Ó�Ô�ÕÝØ�Û`ÓÐÜYÔfÎÐÙ�â�ÎÐÔ�àZÚ�Ù�Ô�àÇÓÐ×�è(àZÚ*×�ìAÎÐÔ�ày,'Ï@Ñ�ÓÐ×ÇÞ�,'Ï Ä Ó�ÙWÚlêÐÚ�Ù�âQØ�ðyÓÐÒÝÒp*-,'Ï@Ñ �q;lÎÐÙ�,ÓÐ×ÇÞy,'Ï Ä ÕÝØqÒÖÚ*Ø�Ø
Ô�àÇÓÐ×¼;?/"å æçÎ5èéÚ�êÐÚ�Ùrë¢ÎÐì]Ô�ÓÐÕÝ×ÇÕÝ×Zã3Ô�àZÚ¥ÚYä�Ï]ÒnÕÝÜ�ÕÖÔ�ÜYÎj×ÇÞÇÕÖÔ�ÕÝÎj×ÇØ�èçàZÚ*×ßÔ�àZÚ¥ÏhÚ�ÙWÛNÎÐÙWð¥ÓÐ×ÇÜYÚñÎÐÛéÔ�àÇÚ¥ðyÕöä?Ô�ÑZÙ�ÚñðñÎ?ÞZÚ*Ò
ÕÝØqØ�Ó�Ô�ÕÝØfÛ ÓÐÜYÔfÎÐÙ�â8¡�ÑÇ×ÇØ�Ó�Ô�ÕnØfÛ`ÓÐÜYÔfÎÐÙWâ�Ô�àZÙ�ÎjÑÇãjàáØWÕÝðlÑ]ÒÝÓ�Ô�ÕÖÎj×�à]ÓÐØq×ÇÎÐÔ(ÏÇÙWÎrêÐÚ*×áÛNÚ*ÓÐØWÕÖì]ÒÖÚlìhÚ*Ü�ÓÐÑ]ØfÚñÕÖÔ(ÕÝØqÞZÚ�ÔfÚ�ÙWð¥ÕÝ×ZÚ*Þ
ì�â�Ô�àZÚ6ÜYÎjðñÏ]ÒÖÚYä�ÕÝ×JÔfÚ�ÙWÓÐÜYÔ�ÕÖÎj×ßÓÐðñÎj×Çã Ô�àÇÚlÛ`ÎjÑZÙqÏÇÙ�Î?ÜYÚ*Ø�ØçÏîÓ�ÙWÓÐðñÚ�ÔfÚ�ÙWØ�å � ×QÔ�àZÚ{ÎÐÔ�àZÚ�Ù�àÇÓÐ×ÇÞGëhÔ�àZÚ{ê�ÓÐÒnÑZÚ*ØçÎÐÛ
ÏÇÙ�Î?ÜYÚ*Ø�ØçÏ]Ó�ÙWÓÐðñÚ�ÔfÚ�ÙWØ(Ó�Ù�ÚlÑ]Ø�ÑÇÓÐÒÝÒÖâ ×ZÎÐÔ<�?×ZÎrè(×�ÕÝ×&ÙWÚ*ÓÐÒÝÕÖÔ â3ÓÐ×ÇÞQÕÖÔçÕÝØ�ÓÐÒnðñÎjØfÔçÕÝðyÏhÎjØWØ�ÕÖì]ÒÖÚqÔfÎ20�ÑÇÞZãÐÚ�Ô�àÇÚL�ÇÔ�ÎÐÛ
Ô�àZÚ�ðyÕÖä�Ô�ÑZÙWÚ:ðñÎ?ÞZÚ*Ò�Û`Ù�Îjð%Ô�àZÚ�ê�ÓÐÒÝÑZÚ*Ø8ÎÐÛ¹,'Ï�Ñ ÓÐ×ÇÞ£,'Ï Ä å8õ�×ÇØ�ÔfÚ*ÓÐÞGëÐìJâ6ÒÖÎ�Î���Õn×ZãqÓ�Ô/Ô�àÇÚ�ÞÇÓ�Ô�Ó?ëjèçàZÚ*×ÇÚ�êÐÚ�Ù,Ô�àZÚ
Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø�ÎÐÛ8ðyÕöä?Ô�ÑZÙ�Ú�ðñÎ?ÞZÚ*ÒSÕÝØ�ÑÇ×]Ø�Ó�Ô�ÕÝØfÛ ÓÐÜYÔfÎÐÙ�âÐëÇÔ�àZÚ�ê�ÓÐÒÝÑZÚ*Ø�ÎÐÛ¢ÓÐÒÝÒÝÚ*ÒÖÚ�ÛNÙ�Ú*í�ÑZÚ*×ÇÜ�ÕÝÚ*Ø�àÇÓ*êÐÚlÓñÏÇÙ�Ú*ÞZÎjð¥ÕÝ×ÇÓÐ×JÔ�ÒÖâ

,'.



ÓÐðñÎjÑÇ×JÔ�ÎÐÛ�.14�ØçÓÐ×ÇÞ";'4�Ø*åM�(ÒÝÔ�àZÎjÑZãjà&Ô�àZÚ�ÏAÎjØfÔfÚ�Ù"ÕÖÎÐÙ�Ú*ØfÔ�ÕÝðyÓ�ÔfÚ�ÎÐÛ¢ÓÐÒÝÒÝÚ*ÒÖÚ�ÛNÙWÚ*íJÑZÚ*×]Ü�ÕÖÚ*Ø
èçÕÝÒÝÒh×ZÎÐÔ�ìAÚ2.14�ØçÓÐ×]Þ";'4�Ø
ÞÇÑZÚ{ÔfÎ�ÕÝ×ZÏîÑZÔçÛ`ÎÐÙWð Ô�àZÚñÑÇ×ÇÕÝÛNÎÐÙWð ÏÇÙWÕÖÎÐÙrëhÔ�àÇÚ6ð¥Õöä�Ô�ÑÇÙ�ÚlìAÚ�Ô�Ó3ðñÎ?ÞZÚ*Ò¢ÎÐÙ[* ÓÐ×^âQìAÚ�Ô�Ó&ðñÎ�ÞÇÚ*Òd/�ÕnØqÞÇÚ�Ú*ðñÚ*Þ�×ZÎÐÔ
ìAÚ�Ô�àZÚ�ìAÚ*ØfÔ�ÞZÚ*Ø�ÜYÙ"ÕÖÏÇÔ�ÕÖÎj×3ÎÐÛ¢Ô�àZÚ�ÞÇÓ�Ô�Ó?å

3ÂàZÚ*×£� ��,qÎÐÙM� ��;5.?ëJÔ�àZÚ�Ù�Ú*ØWÑÇÒÖÔ�Ø8Ó�Ù�ÚçØ�ÕnðyÕÝÒÝÓ�Ùh* ×ZÎÐÔþØ�àÇÎrèç×ñàZÚ�ÙWÚ·/"å�	:ÎÐÔ�à¥ê�Ó�ÙWÕnÓÐ×ÇÜYÚ�ÓÐ×ÇÞñÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×
ÜYÎjÑÇÒÝÞáìAÚ6ÓÐÜ�Ü�ÑZÙWÓ�ÔfÚ*ÒÖâQÚ*ØfÔ�ÕÝðyÓ�ÔfÚyÑÇ×]ÒÖÚ*Ø�Ø(Ô�àZÚ6ê�ÓÐÒÝÑÇÚ*Ø(ÎÐÛéÓÐÒÝÒÖÚ*ÒÖÚ{ÛNÙWÚ*íJÑZÚ*×]Ü�ÕÖÚ*Ø�àÇÓ*êÐÚyÓ ÏÇÙ�Ú*ÞÇÎjðyÕÝ×ÇÓÐ×JÔ�ÒÖâ&ÓÐðñÎjÑÇ×JÔ
ÎÐÛ�.14�Ø�ÓÐ×ÇÞU;'4�Ø*åME�àZÚ�Ï]Ó�Ù"ÓÐðñÚ�ÔfÚ�ÙçÚ*ØfÔ�ÕnðyÓ�ÔfÚ*ØçÓ�Ù�ÚlÓÐØ�ØfÎ?Ü�ÕÝÓ�ÔfÚ*Þ�èçÕÝÔ�à&ÓñèçÕÝÞZÚ�Ù�ÜYÙ�Ú*Þ]ÕÖì]ÒÖÚ�ÕÝ×JÔfÚ�Ù�ê�ÓÐÒ�å

E�àÇÚ¥ÒÝÓÐØfÔ=ÜYÎjÒÝÑ]ðy×ÇØ�ÎÐÛhE¢Ó�ì]ÒÖÚ@;yÓÐ×]Þ¤E¢Ó�ì]ÒÖÚ[,3ãjÕÖêÐÚÔ�àZÚyê�ÓÐÒÝÑZÚ*Ø�ÎÐÛ e �$È �FH4Û`ÎÐÙ=Ô�àZÚ ðyÕöä?Ô�ÑZÙ�ÚñðñÎ?ÞZÚ*Ò�å¥õx×
ØfÎjðñÚlÚ*Ó�ÙWÒÝÕÖÚ�Ù(Ø�ÕÝð{ÑÇÒÝÓ�Ô�ÕÖÎj×ÇØ*ë�Ô�àÇÚ=ê�ÓÐÒnÑZÚ*Ø�ÎÐÛ e � Ó�ÙWÚl×ZÎÐÔçÜ�ÓÐÒnÜ�ÑÇÒÝÓ�ÔfÚ*Þ�ÓÐ×]Þ�Ù�Ú�ÏÇÙWÚ*ØfÚ*×^ÔfÚ*Þ�ìJâkX¢¡£Y?åpEçàZÚ=ê�ÓÐÒÝÑZÚ*Ø
ÎÐÛ e �?È �FHáÓ�Ù�Ú�êÐÚ�Ù�â Ü�ÒÖÎjØfÚ�ÔfÎ{;�ÕÝ×3ÓÐÒÝÒhÔ�àZÚ=Ü�ÓÐÒnÜ�ÑÇÒÝÓ�ÔfÚ*Þ&Ü�ÓÐØfÚ*Ø�ëÇÕn×ÇÞÇÕÝÜ�Ó�Ô�ÕÝ×ÇãlÔ�àZÚ�ðyÕÖä�Ô�ÑZÙWÚqðñÎ?ÞZÚ*ÒAÜYÎjÑÇÒÝÞ3Ï]Ù�Îrê?ÕÝÞZÚ
ÓñãÐÎ�Î�Þ�Ó�ÏÇÏÇÙ�Îrä?ÕÝð¥Ó�Ô�ÕÖÎj×3ÎÐÛ/ÓÐÒÝÒÖÚ*ÒÖÚ�Û`Ù�Ú*íJÑÇÚ*×ÇÜYâè(àZÚ�Ô�àZÚ�Ù�Ô�àZÚ=ÜYÎÐÙWÙ�Ú*ÒÝÓ�Ô�ÕÖÎj×�ÕnØ�ÕÝ×ÇÜYÎÐÙ�ÏAÎÐÙWÓ�ÔfÚ*Þ3ÎÐÙ(×ZÎÐÔ�å

E¢Ó�ì]ÒÖÚU�!Ø�àZÎ5èçØ3Ô�àZÚ�ÜYÎjðñÏ]Ó�ÙWÕnØfÎj×±ÎÐÛlðñÎjðñÚ*×JÔ�Ø&Û`Ù�Îjð7Ô�àZÚ�ØfÚ*ÜYÎj×ÇÞ Ø�Ú�Ô ÎÐÛ6Ø�ÕÝð{ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØyèçàÇÚ�Ù�Ú�ÓÐÒÝÒÖÚ*ÒÖÚ
Û`Ù�Ú*íJÑÇÚ*×ÇÜ�ÕÖÚ*ØlÛNÙ�Îjð ,�Ôv� ,'.�.ßÓ�Ù�Ú3Ø�ÓÐðñÏîÒÖÚ*Þ�Û`Ù�Îjð ,'Ï � ,'.�.�.�.?åU¯,ÓÐÒÝÑZÚ*Ø{ÎÐÛ e � È ��H2Ó�ÙWÚ Ü�ÒÖÎjØ�Ú�; ÓÐ×ÇÞ!Ô�àZÚ
Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Þòê�Ó�Ù"ÕÝÓÐ×ÇÜYÚ�ÓÐ×ÇÞòÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×òÓ�Ù�Ú�êÐÚ�ÙWâ!Ü�ÒÖÎjØ�Ú&ÔfÎ�Ô�àZÚ&ÔfÙWÑZÚ&ê�ÓÐÒÝÑZÚ*Ø6Û`Ù�Îjð �]×ÇÕÝÔfÚ3ÕnØ�ÒÝÓÐ×ÇÞ4ðñÎ?ÞZÚ*Ò
ÕÝ×
ÓÐÒÝÒ�ØWÕÝðlÑ]ÒÝÓ�ÔfÚ*Þ Ü�ÓÐØfÚ*Ø�ågE¢Ó�ì]ÒÖÚ{µ'ØWàZÎrèçØ¥Ô�àZÚ�Ù�Ú*ØWÑÇÒÖÔ�ØñÛ`Ù�Îjð Ô�àÇÚ�Ô�àÇÕÖÙWÞòØ�Ú�Ô¥ÎÐÛ�Ø�ÕÝð{ÑÇÒÝÓ�Ô�ÕÖÎj×]Ø6èçÕÖÔ�àk� ± � >�,
ÓÐ×ÇÞ},�Ô�� µ�.?ë�Ø�ÕÝð¥ÕÝÒÝÓ�Ù{ÔfÎ�Ô�àZÚ�Ù�Ú*ØWÑÇÒÖÔ�Ø6Û`Ù�Îjð Ô�àZÚ�ØfÚ*ÜYÎj×]Þ2ØfÚ�ÔñÎÐÛ�Ø�ÕÝð{ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�å¸�(ÒÝÒÝÚ*ÒÖÚ3ÛNÙWí�ÑZÚ*×ÇÜYâ4ÕÝØ6è:Ú*ÒÝÒ
Ó�ÏÇÏÇÙWÎ*äZÕÝðyÓ�ÔfÚ*Þ�ÓÐ×]Þ�ìAÎÐÔ�à�ê�Ó�ÙWÕÝÓÐ×]ÜYÚ�ÓÐ×ÇÞáÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×�èéÚ*ÒnÒSÚ*ØfÔ�ÕÝð¥Ó�ÔfÚ*ÞGå<�ZÎÐÙ�Ô�àZÚ�Û`ÎjÑZÙ�Ô�àQØfÚ�ÔçÎÐÛ,ØWÕÝðlÑ]ÒÝÓ�Ô�ÕÖÎj×ÇØ
èçÕÖÔ�à[� ± ��,=ÎÐÙQ� ± �u;5.=Û`Ù�Îjðz� �z*-,�>�ë�>'.?ëP;5.�.?ë�,�>'.?ë�>'.�.?ëW;5.�.�.¶/"ë�E�Ó�ì]ÒÝÚ+>�ØfÚ*ÒÖÚ*ÜYÔ�ÕÝêÐÚ*ÒÖâñØ�àZÎrè(Ø,Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø
èçÕÖÔ�àT� ± ��,�åG�ZÎÐÙ�ìAÎÐÔ�à@�[�»>'. ÓÐ×ÇÞ@�[�»�����JëGÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×�ÜYÎjÑÇÒnÞ�ìAÚ�è:Ú*ÒÝÒGÚ*ØfÔ�ÕnðyÓ�ÔfÚ*ÞßÓÐ×ÇÞ�èçÕÝÔ�à@�[�������Jë
ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×6ÕÝØ¢Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Þ6èçÕÝÔ�à�ìAÚ�ÔfÔfÚ�Ù/ÏÇÙ�Ú*Ü�ÕnØ�ÕÖÎj×GåV¬éØfÔ�ÕÝðyÓ�ÔfÚ*Ø8è(àZÚ*×7� ± ��;5.�ÕÝØ¢ÎjðyÕÖÔfÔfÚ*ÞñàÇÚ�Ù�ÚÐå��ÇÎÐÙ/Ô�àZÚ�ÒÝÓÐØfÔ
Ô�àZÙ�Ú�Ú�ØfÚ�Ô�Ø�ÎÐÛ�Ø�ÕÝð{ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�ë�Ô�àZÚ�Ù�Ú�Ó�Ù�Ú�Û`Ú�èz;'4�Ø�ÓÐ×ÇÞC.14�Ø�ÕÝ× Ô�àZÚ�ÞÇÓ�Ô�Ó?åp�(ÒÝØ�ÎlÛ`ÎÐÙ�Ø�ÓÐðñÏ]ÒÝÚ*Þ Þ]Ó�Ô�Ó?ëÇÔ�àZÚ�ðyÕöä?Ô�ÑZÙ�Ú
ÞÇÓ�Ô�Ó.ÑÇØ�ÑÇÓÐÒÝÒÝâ.ÏÇÙWÎrê?ÕÝÞZÚ*ØñìAÚ�ÔfÔfÚ�Ù Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*ØÛNÎÐÙê�Ó�Ù"ÕÝÓÐ×ÇÜYÚQÓÐ×]Þ2ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj× Ô�àÇÓÐ×2Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø ÓÐØ Ø�ÑÇðyðyÓ�ÙWâ
ØfÔ�Ó�Ô�ÕÝØ�Ô�ÕÝÜ�Ø�ÞÇÕÖÙWÚ*ÜYÔ�ÒÖâ¥Û`Ù�Îjð Ø�ÕnðlÑÇÓÐÒnÓ�ÔfÚ*Þ�ÞÇÓ�Ô�Ó?å

,1;



¥�ÎáÕÝ×�ãÐÚ*×ÇÚ�ÙWÓÐÒ�ë8Ô�àZÚ*ØfÚ Ù�Ú*Ø�ÑÇÒÝÔ�Ø=Ø�ÑZãÐãÐÚ*ØfÔ�Ø{Ô�àÇÓ�Ô{Ô�àZÚ ðyÕöä?Ô�ÑZÙ�Ú¥ðñÎ?ÞZÚ*ÒþèéÎÐÙ��?ØlèéÚ*ÒÝÒþÛNÎÐÙ6ÓQìÇÙ�ÎjÓÐÞ�Ù"ÓÐ×ZãÐÚÎÐÛ
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;�å .'µ�.�*D;�å .�,��Jë�;�å .�>�µK/"åpEçàÇÕÝØéê�ÓÐÒÝÑÇÚ�ÕnØ:×ÇÎÐÔ
ØWÕÖãj×ÇÕ)�]Ü�ÓÐ×JÔ�ÒÖâ¥Þ]ÕöôhÚ�ÙWÚ*×^Ô:ÛNÙWÎjðuÔ�àZÚ�ÜYÎÐÙ�Ù�Ú*ØfÏAÎj×ÇÞÇÕn×ZãlÚ*Ø�Ô�ÕÝðyÓ�ÔfÚ*Ø
Û`Ù�Îjð
ðñÎ?ÞZÚ*Ò2* ÕÖê�/"ëþèçàÇÕnÜWàòÕÝØC;�å .�,�O�*D;�å .�;aµZëÁ;�å .'µ¶l�/"åòõx×4ÎÐÔ�àZÚ�Ùyè:ÎÐÙWÞÇØ*ëþ×ZÎÐÔñÎj×ÇÒÖâ!ÞZÎ�Ú*ØñðñÎ�ÞÇÚ*Ò�*:¯qõ�/lÏÇÙ�Î?ÞÇÑÇÜYÚ*ØñÓ
Ø�ðyÓÐÒnÒÖÚ�ÙlÚYä?ÏAÚ*ÜYÔfÚ*Þ!ê�Ó�ÙWÕnÓÐ×ÇÜYÚÛ`ÎÐÙ6Û`ÑÇÔ�ÑZÙ�Ú¥ÙWÚ*ØfÏAÎj×ÇØfÚ*Ø{ÓÐ×ÇÞ.Õn×ÇÜYÎÐÙ�ÏAÎÐÙWÓ�ÔfÚ3ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×4ÕÝ×JÔfÎßÓÐÜ�ÜYÎjÑÇ×^Ô�ëéÕÖÔ{ÜYÎjØ�Ô�Ø
ÒÝÕÖÔfÔ�ÒÝÚáÓÐÜ�Ü�ÑZÙ"ÓÐÜYâÂÕn×ÀÚ*Ø�Ô�ÕÝðyÓ�Ô�ÕÝ×Zã4ÓÐÒÝÒÖÚ*ÒÝÚáÛ`Ù�Ú*í�ÑZÚ*×ÇÜYâ Û`ÎÐÙ&Ô�àZÚ�ðyÕÖä�Ô�ÑZÙWÚáðyÞÇÎJÚ*ÒqÔfÎ ÞZÎòØfÎZåÖ�(ÜYÔ�Ñ]ÓÐÒÝÒÖâÐëqèçàZÚ*×
ÜYÎjðñÏ]Ó�Ù"ÕÝ×Zã6ðñÎ�ÞÇÚ*Ò�* Õ:/,ÓÐ×ÇÞ&ðyÎ�ÞZÚ*Ò�*`õ�/þÑ]Ø�ÕÝ×Zã6ÞÇÓ�Ô�Ó6Ø�ÕÝð{ÑÇÒÝÓ�ÔfÚ*Þ Û`Ù�Îjð��]×ÇÕÖÔfÚ�ÕÝØ�ÒÝÓÐ×]Þ¥ðñÎ?ÞZÚ*ÒhèçÕÖÔ�àZÎjÑÇÔ:Ü�ÒÝÑ]ØfÔfÚ�ÙWØ�ë
è:Ú=ãÐÚ�ÔçØ�ÕÝð¥ÕÝÒÝÓ�Ù
Ù�Ú*Ø�ÑÇÒÝÔ�Ø
Îj×{�B×�Ú*ÓÐØ�ÑZÙWÚ=ÓÐ×ÇÞ e �?È ��H¢å

E¢Ó�ì]ÒÖÚo*^��/yØ�àZÎ5èçØñÔ�àZÚ�ÏîÓ�ÙWÓÐðñÚ�ÔfÚ�Ù Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø¥ÛNÙ�Îjð ðñÎ?ÞZÚ*ÒÝØ{*`õ�/lÿC*:¯qõª/"åQ�ZÎÐÙC×�Î?ÞZÚ*ÒL*:¯qõª/"ëéÏhÎjØ�ÔfÚ�ÙWÕÖÎÐÙ
Ú*ØfÔ�ÕÝð¥Ó�ÔfÚþÎÐÛÇÕÝ×JìÇÙ�Ú�Ú*ÞÇÕn×Zã�ÜYÎJÚ5�¥Ü�ÕÝÚ*×^Ô�H6ÕÝØV.?å .�;$>�å�E�àZÚéØ�ðyÓÐÒÝÒÐê�ÓÐÒÝÑZÚéÕÝØGÚYä?ÏhÚ*ÜYÔfÚ*Þ{Ø�ÕÝ×]ÜYÚþÕÝ×=à�ÑÇðyÓÐ×�ÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØ�ë
ÕÝ×JìÇÙ�Ú�Ú*ÞÇÕn×Zã�Î?Ü�Ü�ÑZÙWØ�êÐÚ�Ù�âlÕÝ×ÇÛNÙ�Ú*í�ÑZÚ*×JÔ�ÒÖâ�ÓÐ×ÇÞlÔ�àZÚ:Ü�ÒÝÎjØfÚ*ØfÔ8ÞZÚ�ãÐÙ�Ú�Ú
ÎÐÛ]ÕÝ×JìÇÙ�Ú�Ú*ÞÇÕn×ZãçÑÇØ�Ñ]ÓÐÒÝÒÖâ�Ú*×ÇÜYÎjÑÇ×JÔfÚ�Ù�Ú*Þ6ÕÝ×{ðñÎjØfÔ
ØfÎ?Ü�ÕÖÚ�Ô�ÕÖÚ*Ø8ÕÝØ��ÇÙWØfÔxÿ ÜYÎjÑ]Ø�ÕÝ×{ðyÓ�Ô�ÕÝ×ZãZå��(ÒnØfÎ(è(ÕÖÔ�àlÜYÎ?ÞZÎjðyÕn×ÇÓÐ×^Ô8ÞÇÓ�Ô�Ó?ëüH¥ÕÝØ¢ÏÇÙ�Ú*Ü�ÕÝØ�Ú*ÒÖâ�Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Þ6ÓÐØ/Ø�àÇÎrèç×{ì�â=Ô�àZÚ
×ÇÓ�Ù�ÙWÎrè ÜYÙ�Ú*Þ]ÕÖì]ÒÖÚ�ÕÝ×JÔfÚ�Ù�ê�ÓÐÒ�å ¬þØfÔ�ÕÝð¥Ó�ÔfÚ*Ø�ÎÐÛ�§�¨Jë�§�«�ÓÐ×ÇÞ��%Ó�Ù�Ú=í�ÑÇÕÖÔfÚ=ÞÇÕöôAÚ�Ù�Ú*×JÔ�ëÇÕÝ×ÇÞÇÕnÜ�Ó�Ô�ÕÝ×Zã6ÕÖÔ�ÕÝØ�Ó�ÏÇÏÇÙWÎÐÏÇÙWÕÝÓ�ÔfÚ
ÔfÎB�ÇÔ¥ÞÇÓ�Ô�Ó.ÛNÙWÎjð#Ú*ÓÐÜ"à±Ü�ÒnÑÇØfÔfÚ�Ù¥ÔfÎ4ØfÚ�Ï]Ó�Ù"Ó�ÔfÚáðyÕÖä�Ô�ÑZÙWÚ�ðñÎ?ÞZÚ*ÒÝØ�å��8ÕÖãjÑZÙ�ÚB*D;?/yØ�àÇÎrèçØÔ�àZÚ@�ÐÚ�Ù"×ZÚ*Ò(ÞÇÚ*×ÇØ�ÕÖÔïâ
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E¢Ó�ì]ÒÖÚLl�9'��Ñ]ÓÐÞZÙWÓ�Ô�ÕÝÜ2�B×�Ú*ÓÐØ�ÑÇÙ�Ú=Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Þ�Û`Ù�Îjð ÞÇÕöôAÚ�Ù�Ú*×JÔ�ðñÎ�ÞÇÚ*ÒÝØ
ÛNÎÐÙqðñÎ?ÞZÚ*ÒGÜYÎjðñÏ]Ó�ÙWÕnØfÎj×Gå
§q�*�5�x���s�"� §q�*�5���´�s�"�

���"��ýn x�W�����x�´�W���f�q�Ð�"���5� �������o���  x�W�����x�´�W���f���Ð�"���5� �������o���þ ��ÿ þ ����ÿ þ �´����ÿ þ ��¦.ÿ þ�� ÿ þ���� ÿ þ������ ÿ þ���� ÿ þ�� ÿ þ���� ÿ
���
	�� 	 ·"¬���o¬ ·��o·"¸"«Y·±·"¶"«�� 	 ¬Â·"«Y¶W¬o«"¬ ·"¬Y·"¶o· 	 ·�� 	�� �� ·��o¸o«o·� ·��Y·W¸o«��±·"«o¶���f¶Â·"«"« 	 ¬ �
���
	�� � ¸ 	 ¶"¬o¬"« ·"¬"«o¬ 	 ¬Â·W¬��x¬����Â·��o¸"¬ � ¬ ¸ 	 ¶�Y¬� ·"¬ � ¬���� ·W¬o¬��f¶ 	 ·W¬Y¶W¸ 	 ¶À·����·"¸o·Â·��o·"¬"«��
���
	�� · ¸Y·�� � o¸Â¸����� � «±¸ 	 ¶��f«Y¶±·"¬o¬"¬�o¬ ¸Y·o·"·"«"¬±¸����f¸"¬Y·±¸����¶�� � ¸���·"·�Y«À¸ 	 � 	 o« ·"¬"¬����·
���
	�� ¸ ¸o¸ ��	 ¬ 	 ¸Y·W« 	�	 Â¸o·o·W¸��¶À¸�� � ¬o¸�� ¸o¸Y¶ 	 o¸±¸Y·W«Y¶W¬o«Â¸"¸ 	 ·W«�� ¸o·o¶���� � ¸��f¶��o«�� ¸��x«Y¶�� �
���
	��  ¸���o«o¸o¶±¸� 	���� �ò¸"¸Y¶ � ·"«±¸o¸��x¬Y·�� ¸ � �����f¶À¸�Y·o· 	�	 ¸� � � 	 «Â¸��·���·�±¸o¸�Y«Y¶W«Â¸o¸"¸ � �o¬
���
	�� � ¸o«o·����� ¸ ����	 ¬o¬±¸ � ·"¶ 	�� ¸��¶W¬���� ¸o«o« � ¬o·À¸ � ¶"« 	  ¸"«��f¸ � ·±¸ � ¶ 	 «�±¸ � ��Y¬ 	 ¸ ��	 o«Y·

Ú*ØfÔ�ÕÝð¥Ó�Ô�ÕÖÎj×&ÎÐÛ¢Ï]Ó�ÙWÓÐðñÚ�ÔfÚ�ÙWØçÛNÙWÎjð Ú*ÓÐÜWàáÜ�ÒÝÑÇØfÔfÚ�Ù�ìîÓÐØfÚ*Þ&Îj×�ðyÎ�ÞZÚ*Ò *:¯qõ�/"å
¬éØfÔ�ÕÝðyÓ�ÔfÚ*Þ�ê�Ó�ÙWÕÝÓÐ×]ÜYÚñÎÐÛ:ÓÐÒÝÒÝÚ*ÒÖÚ6ÛNÙ�Ú*í�ÑZÚ*×ÇÜYâáÓÐ×ÇÞ�ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×�ÓÐðñÎj×Zã�ÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØ(èçÕÖÔ�à]ÕÝ×áÚ*ÓÐÜWà'Ü�ÒnÑÇØfÔfÚ�Ù

Û`Ù�Îjð½ðñÎ?ÞZÚ*ÒN*:¯(õ�/¢Ó�Ù�Ú�ãjÕÖêÐÚ*×¥ÕÝ×7E�Ó�ì]ÒÝÚGO�å ¥ZÕÝ×ÇÜYÚ
Ô�àZÚ�Ù�Ú�Ó�Ù�Ú�Îj×]ÒÖâ=êÐÚ�Ù�â6Û`Ú�è¼.14�Ø,ÓÐ×ÇÞ�;'4�ØþÕn×lÔ�àÇÚ�ÞÇÓ�Ô�ÓÐØfÚ�Ô�ë^ìîÓÐØfÚ*Þ
Îj×áÙ�Ú*Ø�ÑÇÒÝÔ�Ø(Û`Ù�Îjð Ø�ÕÝð{ÑÇÒÝÓ�ÔfÚ*Þ��]×ÇÕÝÔfÚlÕÝØ�ÒnÓÐ×ÇÞQÞ]Ó�Ô�Ó?ëGèéÚ6ìAÚ*ÒÝÕÖÚ�êÐÚlÔ�àÇÓ�Ô�Ô�àZÚ*ØfÚ6Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø=ÎÐÛþÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×áÓÐðyÎj×Zã
ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØsÓ�Ù�Ú:Ù�Ú*ÒÝÕnÓ�ì]ÒÖÚþÓÐ×ÇÞ6ÓÐÜ�Ü�ÑZÙ"Ó�ÔfÚÐå/õ�×lãÐÚ*×ZÚ�ÙWÓÐÒ�ëÐÔ�àÇÚéÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×ÇØsÓ�ÙWÚ:àÇÕÝãjàÇÒÖâ�ÜYÎÐÙ�Ù�Ú*ÒÝÓ�ÔfÚ*ÞñÓÐ×]ÞlÕÖÔ¢è:ÎjÑÇÒÝÞ
×ZÎÐÔ�ìAÚ=ØfÚ*×]Ø�ÕÖì]ÒÖÚ�ÔfÎ ÕÖãj×ZÎÐÙ�Ú=Ø�Ñ]ÜWà�ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×�Õn×3Ô�àZÚ�ÓÐ×ÇÓÐÒÖâ?Ø�ÕÝØ*åþÍ8Ó�Ù�Ô�ÕÝÜ�ÑÇÒÝÓ�Ù"ÒÖâÐëZÔ�àZÚ�Ü�ÒÝÑ]ØfÔfÚ�Ù�ÎÐÛ�¬þÓÐØfÔ��qØ�ÕÝÓ¥àÇÓÐØ
Ô�àZÚ3àÇÕÖãjàZÚ*Ø�Ô�ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×.ÎÐÛ<.?å O�O�>áÛ`ÎjÒÝÒÖÎ5èéÚ*Þ.ì�âU�çÛ`ÙWÕÝÜ�ÓÐ×Gë�.?å�'l��KIj¬þÑZÙWÎ��(Ø�ÕnÓ?ë�.?å�·µK�QÓÐ×ÇÞ � ÜYÚ*ÓÐ×ÇÕnÓ?ë .?å l1;aµZå
E�àZÚ{ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�ÕÝ×��(ðyÚ�ÙWÕÝÜ�ÓÐ×áàÇÓÐØqÔ�àZÚñÒÖÚ*ÓÐØfÔ�ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×áÎÐÛM.?å²µ¶,'.?åÁE�àZÚ*ØfÚlê�ÓÐÒÝÑÇÚ*Ø(ÙWÚ5�ÇÚ*ÜYÔ(Ô�àÇÚ6ÜYÎjð¥ðñÎj×
ìAÚ*ÒÝÕÖÚ�ÛéÔ�àÇÓ�Ô�Ô�àZÚàÇÕÝØfÔfÎÐÙ�âáÎÐÛ�àJÑ]ðyÓÐ×ÇØ�ÕnØ=Ø�àZÎÐÙ�ÔfÚ�Ù{ÕÝ×"�qðñÚ�ÙWÕÝÜ�ÓÐ×'Ô�àÇÓÐ×�Ô�àÇÓ�Ô{ÕÝ×ßÔ�àZÚÎÐÔ�àZÚ�ÙlÜYÎj×JÔ�ÕÝ×ZÚ*×JÔ�Ø�åCE�àZÚ
ðñÎjØfÔ�Ù�Ú*ÜYÚ*×JÔ=Ü�ÒÝÓÐÕÝð�ì�ây¥�Ú*ÕÖÚ*ÒnØfÔ�ÓÐÞ¸!$#G%'&)(�*-,'.�.���/�ÕÝØqÔ�àÇÓ�Ô�àJÑÇð¥ÓÐ×ÇØ
�ÇÙWØfÔqÚ*×^ÔfÚ�ÙWÚ*Þ"�(ðñÚ�Ù"ÕÝÜ�Ó¥è(ÕÖÔ�àÇÕÝ×�Ô�àZÚñÒÝÓÐØfÔ
;$>'.�.�.ñâÐÚ*Ó�ÙWØ=åþæçÚ*×]ÜYÚ�Ô�àZÚ�ÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØ:ÕÝ×C�qðñÚ�ÙWÕÝÜ�ÓÐ×&àÇÓrêÐÚ=×ZÎÐÔ�àÇÓÐÞ Ô�àZÚ�Ô�ÕÝðyÚ�ÒÝÎj×Zã6Ú*×ZÎjÑZãjà3ÔfÎñãÐÚ�Ô�ðyÕöä?Ú*Þ
ÓÐ×ÇÞ&ÙWÚ*ÒÝÓ�ÔfÚ*ÞGëÇÜYÎj×JÔfÙWÓ�Ù�â3ÔfÎ¥Ô�àZÚ�ÎÐÔ�àÇÚ�Ù(ÜYÎj×JÔ�ÕÝ×ZÚ*×JÔ�Ø�å

¯,ÓÐÒÝÑÇÚ*ØSÎÐÛ�6�8'9�*H	
Ó*âÐÚ*ØWÕÝÓÐ×{Ú*ØfÔ�ÕÝðyÓ�ÔfÚéÎÐÛ�¬+*HÏ�ÐTÑ È ÒCÓ5ÔNÕ�Ñ�/GØ�àÇÎrèç×=Õn×¢E�Ó�ìîÒÖÚQO�Ó�ÙWÚþÎÐìÇÔ�ÓÐÕÝ×ÇÚ*Þ�ìJâ�ÏîÒÝÑZãÐãjÕÝ×Zã
ÏAÎjØfÔfÚ�ÙWÕÖÎÐÙ�Ú*ØfÔ�ÕnðyÓ�ÔfÚ*Ø�ÎÐÛéÓÐÒÝÒÝÚ*ÒÖÚ�Û`Ù�Ú*í�ÑZÚ*×ÇÜYâ£�S�R�yÛNÙ�Îjð ðñÎ?ÞZÚ*Òj*:¯(õ�/(Û`ÎÐÙqÚ*ÓÐÜ"à�ÒÖÎ?Ü�ÕsÔ�àÇÚ*×ßÔ�Ó'��ÕÝ×Çã ÓrêÐÚ�ÙWÓ�ãÐÚ¥Î5êÐÚ�Ù
ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�èçÕÝÔ�àÇÕÝ×�Ú*ÓÐÜ"à�Ü�ÒÝÑÇØ�ÔfÚ�Ù*å¢�ZÎÐÙ=ÓÐÒÝÒ¢ì]ÑZÔqÎj×ZÚñÜ�ÒÝÑÇØ�ÔfÚ�Ù*ëAÚ*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø�ÎÐÛp6�8�94Ó�Ù�ÚñØ�ð¥ÓÐÒÝÒh* Õ�å£ÚÐåÖë � .?å .�>�/
ÓÐ×ÇÞ3ÕÝ×ÇÞ]ÕÝÜ�Ó�ÔfÚ(ÒÝÕÝÔfÔ�ÒÖÚ(ãÐÚ*×ÇÚ�Ô�ÕÝÜ�ÞÇÕöôAÚ�Ù�Ú*×^Ô�ÕnÓ�Ô�ÕÖÎj×ÓÐðyÎj×Zã6ÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØþèçÕÖÔ�àÇÕn×yÚ*ÓÐÜWà�Ü�ÒÝÑÇØfÔfÚ�Ù$I?ÓÐ×ÇÞ Ô�àZÚ�Ü�ÒÝÑÇØ�ÔfÚ�Ù:ÎÐÛ
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� = � ·�� � D � « � Ò � ��� � Û ��� � Ü � ·§q�f�W� §q�f�"� §q�f�"� §q�f�W� §q�f�"�

�Z�W� �"���ï������� þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ§q�*�5�x� þ�� ÿ
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$ �h�o�����o�(�" ï���o���s x����� �������x� 	�� ¶o·"· þ 	�� ¶�� 	 ¨ 	�� ¶W¸Y·nÿ
% �h�o�����o�(�" ï���o���s x����� �������x� 	�� ¸ � · þ 	�� ¸o·��o¨ 	�� ¸��Y·nÿ
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' D (�)*& � � 	 Y· þ � � 	 ¸��o¨+� � 	�� «wÿ§q�*�5�x� þ���� ÿ
!�" 	�� 	 ¶ � ¶ 	�� ��·"¬ 	�� ��¶"¶ 	�� ·o¶"· 	�� · � ¸þ 	�� 	 «"¬ � ¨ 	�� 	 ������ÿ þ 	�� ���f¬r¨ 	�� �x¸o¬wÿ þ 	�� �,��*¨ 	�� · 	 «wÿ þ 	�� ·"« 	 ¨ 	�� ·���:ÿ þ 	�� ·o·"¸*¨ 	�� ·"¬ 	 ÿ
! # �h�o�����o�(�" ï���o���s x����� �������x� 	�� �f¬"« þ 	�� �x«Y¶*¨ 	�� ·W¸��°ÿ
$ 	�� «o·"¬ 	�� �o«o« 	�� ¸�� � 	�� ¬o¬� 	�� ¶o·W«þ 	�� « 	 «r¨ 	�� « � �)ÿ þ 	�� ����o¨ 	�� ���o¬wÿ þ 	�� ¸�Y¬*¨ 	�� �· 	 ÿ þ 	�� ¬Y¶"¬*¨ 	�� ¬o¬"¬�ÿ þ 	�� «Y¶o¶�¨ 	�� ¶o¶ � ÿ
% �h�o�����o�(�" ï���o���s x����� �������x� 	�� ¸o¸"¸ þ 	�� ¸ 	 �r¨ 	�� ¸"«o¸wÿ& �h�o�����o�(�" ï���o���s x����� �������x� 	�� 	 � ��� þ 	�� 	 ��·��*¨ 	�� 	 ���"«�ÿ

' D (�)*& � � 	 ·W¬ þ � � 	 �f¬r¨+� � 	 �·nÿ§q�*�5�x� þ�� ÿ
!�" 	�� 	 �o¬o¬ 	�� ��¶�� 	�� 	 ��� � 	�� ��� ¸ 	�� ¸o¬ 	þ 	�� 	 ¶W«�5¨ 	�� 	 � 	�	 ÿ þ 	�� � � 5¨ 	�� · 	 ¸wÿ þ 	�� 	 ¶ 	 r¨ 	�� 	 ¬��·wÿ þ 	�� � ��¶�¨ 	�� � ����ÿ þ 	�� ¸Y· � ¨ 	�� �¶ 	 ÿ! # 	�� �f·�� 	�� · 	 � 	�� ·� � 	�� Y¸"¸ 	�� ·"¬��þ 	�� � 	�� ¨ 	�� �x¸o¬�ÿ þ 	�� ���Y·*¨ 	�� ·W¸o¬wÿ þ 	�� ·���r¨ 	�� ·o¶ � ÿ þ 	�� ¸o¬o¸*¨ 	�� �¶���ÿ þ?þ 	�� · ��	 ¨ 	�� ¸ � ¸�ÿ
$ �h�o�����o�(�" ï���o���s x����� �������x� 	�� �·W« þ 	�� ����o¨ 	�� ���°ÿ
% 	�� ¸��o« 	�� ¸ 	 · 	��  	 « 	�� ¸Y¶W« 	�� ¸Y¶�þ 	�� ¸ ��� ¨ 	�� ���¶wÿ þ 	�� ·"¶�5¨ 	�� ¸"¸ 	 ÿ þ 	�� ¸o¶�r¨ 	�� � 	 ÿ þ 	�� ¸���"¨ 	�� �� 	 ÿ þ 	�� ·"¬��*¨ 	�� Y¸o¶wÿ
& �h�o�����o�(�" ï���o���s x����� �������x� 	�� 	 � � � þ 	�� 	 ��·"¬*¨ 	�� 	 ��¬o·wÿ

' D (�)*& � � 	 ¸�� þ � � 	 · � ¨+� � 	�� ·nÿ§q�*�5�x� þ���� ÿ
! " 	�� ���o« 	�� ¶���· 	�� ¶o¶W¸ 	�� ¸Y¶"¶ 	�� Y¬"¸þ 	�� �f¸o·*¨ 	�� ·����ÿ þ 	�� � Y¬r¨ 	�� ¶����ÿ þ 	�� ¶�Y«*¨ 	�� ¶"¬ � ÿ þ 	�� ¸��¶�¨ 	�� ����)ÿ þ 	�� ¸Y·o·�¨ 	�� ¶"« � ÿ
! # 	�� 	 ���f« 	�� ��·� 	�� � 	 « 	�� «Y·"· 	�� ·o¶��þ 	�� 	 «"«��r¨ 	�� 	 ¬�����ÿ þ 	�� � 	 «r¨ 	�� �,��ÿ þ 	�� 	 ¬o¸Y·�¨ 	�� ��· 	 ÿ þ 	�� ��� r¨ 	�� «o¬o¶wÿ þ 	�� · 	 r¨ 	�� ¸o«�:ÿ
$ 	�� ·"¶�� 	�� �f«�� 	�� ���, 	�� « 	 ¬ 	�� ¸Y¶ 	þ 	�� ·o·��r¨ 	�� ¸o· � ÿ þ 	�� �, � ¨ 	�� ���o«wÿ þ 	�� � 	�� ¨ 	�� ��·��°ÿ þ 	�� � ¶��*¨ 	�� «�o¸�ÿ þ 	�� ·"«�r¨ 	�� �¶W¬�ÿ
% 	�� ¸o·o· 	�� ·���¶ 	�� ¸ � � 	�� Y¸ � 	�� ¸ � ¸þ 	�� ·"¬"¬r¨ 	�� ¸����ÿ þ 	�� · 	�	 ¨ 	�� ·W¸ � ÿ þ 	�� ¸"¸o¸*¨ 	�� ¸o«Y¶nÿ þ 	�� ¸�� � ¨ 	�� ���:ÿ þ 	�� ·o¶�r¨ 	�� Y¸"¬�ÿ
& �h�o�����o�(�" ï���o���s x����� �������x� 	�� 	 � � ¬ þ 	�� 	 ��·"«*¨ 	�� 	 ��¬"¸�ÿ

' D�(�)*& � � 	  	 þ � � 	 ·o¶*¨+� � 	�� �ÿ
�'.



0.0 0.2 0.4 0.6 0.8 1.0

θx

0
10

20
30

40
50

    

 

  

 

  

 

  

 

EuroAsia

African

EastAsia

American

Oceania

Mean

0.186

0.712

0.773

0.377

0.493

S.D. 

0.032

0.062

0.012

0.015

0.121

NPOP.

21

6

18

5

2

0.0 0.2 0.4 0.6 0.8

θy

0
10

20
30

40
50

    

 

  

 

  

 

  

 

EuroAsia

African

EastAsia

American

Oceania

Mean

0.082

0.124

0.106

0.622

0.271

S.D. 

0.0081

0.0090

0.0071

0.0369

0.0427

NPOP.

21

6

18

5

2

0.0 0.2 0.4 0.6 0.8

w

0
20

40
60

80
10

0

    

 

  

 

  

 

  

 

EuroAsia

African

EastAsia

American

Oceania

Mean

0.271

0.161

0.114

0.609

0.370

S.D .

0.0270

0.0102

0.0042

0.0168

0.0598

NPOP.

21

6

18

5

2

0.1 0.3 0.5 0.7

π

0
20

40
60

80

    

 

  

 

  

 

  

 

EuroAsia

African

EastAsia

American

Oceania

Mean

0.322

0.217

0.351

0.435

0.353

S.D. 

0.0122

0.0091

0.0090

0.0251

0.0434

NPOP.

21

6

18

5

2

-/.�02143�57698;:=<2>@?BA93�.DC�<2EF<HGJIH5�3�E45�KML45�ENC�.�O�PQ5�C�O�.D>RA9O�.D<2E@<HGB?BA93�AH>@5�O�5�3S5�C�O�.T>RA9O�5�CSG�3�<2>U>@<VL45�KXW�Y[Z�\�G�<H3S5�AH]�^
]�KD1MC�O�5�3�_

` >@5�3�.D]�AHEaC�^4<�bcC=5�de.DLM5�EM]�5fG�<H3g>@<eLM5�3�A9O�5�0H5�E45�O�.D][LM.ihj5�3�5�EkO�.TA9O�.�<2ElAH>R<2E40Q?j<H?N1NKDA9O�.�<2EMC;bc.�O�^mAHEa5�C�O�.T>RA9O�5

<HGon/p9qrKTA93�0H5�3sO�^NAHEmtV_D69_SZ,Os.DCs.DEuO�5�3�5�C�O�.DE40vO�<v<HwNC�5�3�dH5fO�^MA9Osbc^45�EmO�^45fEe1M>QwJ5�3�CS<HGX?j<H?N1MKDA9O�.D<2E@A93�5[C�.D>R.DKDA93

wj5�O�b=5�5�ExO�b=<7]�KD1MC�O�5�3�CgW�5H_y04_�z ` G{3�.D]�AHEaW*|~}��2\�dVC�_ ` >@5�3�.D]�AHEaW*|~}��2\��k�;143�< ` C�.TAQW*|�}��V6�\�dVC�_��sAHC�O ` C�.DA

W*|�}~6��2\�\�z/A�KDA93�0H5�3�5�C�O�.D>RA9O�5R<HGgn pHq .DC�AHK�bgA�PVC�AHC�C�<e]�.DA9O�5�L�bc.�O�^
A�C�>mAHKDK�5�3�]�<H3�3�5�KTA9O�.�<2EX_R��^45R]�KT1MC�O�5�3

<HG��sAHC�O ` C�.DAFPe.D5�KDLMCsO�^457C�>RAHKDK�5�C�Os5�C�O�.T>RA9O�57<HG�n p9q AHEMLaO�^457KDA93�0H5�C�O=5�C�O�.D>RA9O�57<HG�]�<H3�3�5�KDA9O�.�<2EXz4AHEMLaG�<H3�O�^45

]�KD1MC�O�5�3�<HG ` >@5�3�.D]�AHEXz�.DO7?M3�<VLM1M]�5�C�O�^45mKTA93�0H5�3v5�C�O�.T>RA9O�5R<HG�n pHq AHEML�C�>RAHKDK�5�C�O75�C�O�.D>RA9O�5R<HG�]�<H3�3�5�KTA9O�.�<2EX_

��^M.TCv.DEuO�1M.�O�.�dH5�KDP�>mA9IH5�C@C�5�EMC�5�C�.DEM]�5aKDA93�0H5�3x5�C�O�.D>mA9O�5a<HGfn pHq W�0H3�5�A9O�5�3@0H5�EM5�O�.D]�LM.ihj5�3�5�EkO�.TA9O�.�<2EB\7>R5�AHEMC

� 6



ðñÎÐÙ�Ú�ê�Ó�ÙWÕnÓ�Ô�ÕÖÎj×3Ô�àJÑ]Ø�ÒÖÚ*Ø�Ø�ØWÕÝðyÕÝÒÝÓ�Ù"ÕÖÔ â¥ÓÐ×]Þ&ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×�ÓÐðñÎj×Zã¥ÓÐÒÝÒÝÚ*ÒÖÚ�ÛNÙWÚ*íJÑZÚ*×]Ü�ÕÖÚ*Ø�å
E�ÎlÜYÎjðñÏîÓ�Ù�Ú
6 8'9 *H	:ÓrâÐÚ*Ø�ÕÝÓÐ×3Ú*ØfÔ�ÕnðyÓ�ÔfÚçÎÐÛN¬
*HÏ@ÐSÑ È ÒiÓ$ÔNÕ·Ñ�//èçÕÖÔ�à£§�ÛNÙWÎjð ðñÎ?ÞZÚ*Ò�* ÕÝê�/"ë�Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*ØéÎÐÛN§

Û`Ù�Îjð%Ú*ÓÐÜWàÜ�ÒÝÑÇØfÔfÚ�Ù/Ó�Ù�Ú�ÑÇ×]ÕÖÛNÎÐÙ"ðyÒÖâ�ãÐÙ�Ú*Ó�ÔfÚ�ÙéÔ�àÇÓÐ×6Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø,ÎÐÛ¹6�8'9,ë^ÓÐ×]Þlè(àZÚ*×6Ô�àZÚ�×�ÑÇð�ìAÚ�Ù8ÎÐÛ]ÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØ
Ó�Ù�Ú&Ø�ðyÓÐÒnÒ�* Õ�å£ÚÐåÖëéÜ�ÒÝÑÇØ�ÔfÚ�ÙWØ{ÎÐÛ+�qðñÚ�ÙWÕÝÜ�ÓßÓÐ×ÇÞ � ÜYÚ*ÓÐ×ÇÕnÓ¶/"ëéØ�ÕÖãj×]Õ)�]Ü�ÓÐ×JÔ�ÒÖâ�Ø�ðyÓÐÒÝÒÝÚ�Ù�*HE¢Ó�ì]ÒÖÚ{O�/"åB�ZÎÐÙyÜ�ÒÝÑÇØfÔfÚ�ÙñÎÐÛ
�qðñÚ�ÙWÕÝÜ�Ó?ë:Ú*ØfÔ�ÕÝðyÓ�ÔfÚ&ÎÐÛ2§�ÕÝØñÓ�ìAÎjÑZÔ£�'.Gû ãÐÙ�Ú*Ó�ÔfÚ�Ù¥Ô�àÇÓÐ× Ú*ØfÔ�ÕÝðyÓ�ÔfÚ�ÎÐÛ�6�8'9 I�ÓÐ×ÇÞ4Û`ÎÐÙ¥Ü�ÒÝÑÇØ�ÔfÚ�ÙñÎÐÛ � ÜYÚ*ÓÐ×ÇÕÝÓ?ë
Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ�ÎÐÛ�§6ÕÝØ
ÓÐÒÝðñÎjØfÔ�ÔïèçÕÝÜYÚ�ÎÐÛsÚ*Ø�Ô�ÕÝðyÓ�ÔfÚ�ÎÐÛ�6�8�9,å E�àZÚ*ØfÚ�Ù�Ú*Ø�Ñ]ÒÖÔ�Ø
Ó�Ù�Ú�ÜYÎj×ÇØ�ÕÝØfÔfÚ*×JÔ
èçÕÖÔ�àC�ÇÑo!$#M%'&)(+*-,'.�.���/
Ô�àÇÓ�Ô�èçàZÚ*×QÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�Ó�Ù�ÚñØ�ðyÓÐÒnÒ�ë]ãÐÚ*×ZÚ�Ô�ÕnÜ{Þ]ÕöôhÚ�ÙWÚ*×^Ô�ÕÝÓ�Ô�ÕÝÎj×QÕÝØqØ�ÕÖãj×]ÕÝÜ�ÓÐ×^Ô�ÒÝâ&ÎrêÐÚ�Ù�Ú*ØfÔ�ÕnðyÓ�ÔfÚ*Þ�ÕÖÛ,ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×
ÕÝØ(×ZÎÐÔ(ÓÐÜ�ÜYÎjÑÇ×JÔfÚ*ÞáÛNÎÐÙråGE�àZÚ�Ù�ÚlÓ�Ù�ÚlÒÖÚ*ØWØ�ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�ÕÝ×��(ðñÚ�Ù"ÕÝÜ�ÓyÓÐ×ÇÞ � ÜYÚ*ÓÐ×ÇÕÝÓ¥ÔfÎ¥ÚYäZÜWàÇÓÐ×ÇãÐÚ{ãÐÚ*×ÇÚ*Ø�åÁ*��v�a(
�F!��S#���_d]G#:À¶_`]+%=�5%'_��h]�#^%�#Þ!��[!��T#����g�<_d]G#:À1!���!2%F��!*�$!���!��Sb�!V����å E�àZÚ�Ø�ð¥ÓÐÒÝÒZ×JÑ]ð�ìAÚ�Ù/ÎÐÛhÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØ8Ø�ÓÐðyÏ]ÒÖÚ*Þ
Û`Ù�Îjðu�(ðyÚ�ÙWÕÝÜ�Ó�ÓÐ×ÇÞ � ÜYÚ*ÓÐ×ÇÕÝÓ�ð¥Ó*âlÓÐÒnØfÎ�Ï]ÒÝÓrâ�Ó�Ù�ÎjÒÖÚ�ÕÝ×{Ô�àZÚ�ÞÇÕöôAÚ�Ù�Ú*×ÇÜYÚÐå8ó�ÎjØ�Ú*×^ìAÚ�Ù�ã[!5#�%'&)(G*-,'.�.�,�//Ñ]ØfÚ*Þ�3�Ú*ÕÖÙ
ÓÐ×ÇÞ ° Î�Ü¾�ÐÚ�ÙWàÇÓÐð�4�ØqðñÚ�Ô�àZÎ?Þ¤*:3�Ú*ÕÖÙqÓÐ×ÇÞ ° Î?Ü��ÐÚ�ÙWà]ÓÐð&ë�;$=�O�µK/�ÔfÎ¥Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ�ÓÐÒÝÒÖÚ*ÒÖÚ�Û`Ù�Ú*í�ÑZÚ*×ÇÜYâ3ÞÇÕöôAÚ�Ù�Ú*×JÔ�ÕÝÓ�Ô�ÕÖÎj×
Û`ÎÐÙ�Ú*ÓÐÜWà4Ü�ÒÝÑ]ØfÔfÚ�Ù*å�E�àZÚ*ØfÚ¥Ù�Ú*Ø�ÑÇÒÖÔ�Ø�Ó�Ù�ÚÞZÚ*×ÇÎÐÔfÚ*Þ.ÓÐØ�§2 �ÓÐÒÝØfÎáØ�àZÎ5èç×'ÕÝ×¤E�Ó�ì]ÒÝÚ�O&Û`ÎÐÙ{ÜYÎjðyÏ]Ó�ÙWÕÝØfÎj×�Ï]ÑZÙ�ÏAÎjØfÚÐå
õ�Ô�ÕÝØ�×ÇÎÐÔ�Ø�ÑZÙ�ÏîÑZÙWÕÝØ�Õn×Zã¥Ô�àÇÓ�ÔlÔ�àZÚ*ÕÖÙlÚ*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø{Ó�Ù�Ú¥Ø�ÕnðyÕÝÒÝÓ�Ù�ÔfÎQÚ*ØfÔ�ÕÝðyÓ�ÔfÚ*ØlÎÐÛ<§�4�Ø�ì]ÓÐØ�Ú*Þ�Îj×'ðyÎ�ÞZÚ*Ò+* ÕÖê�/�ì]ÑZÔ
ãÐÙ�Ú*Ó�ÔfÚ�ÙqÔ�àÇÓÐ×&ÎjÑZÙçÚ*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø(ÓÐØ�ìAÎÐÔ�à&Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø(×ZÚ�ãjÒÖÚ*ÜYÔçÜYÎÐÙWÙ�Ú*ÒÝÓ�Ô�ÕÖÎj×�ÓÐðyÎj×ZãyÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�å
õx×3Ô�àÇÕÝØ�ÓÐ×ÇÓÐÒÝâ�Ø�ÕnØ�ëJÔ�àÇÚ=ðlÑÇÒÝÔ�ÕÝÓÐÒÝÒÖÚ*ÒÝÕnÜ�ðyÕÝÜYÙ�ÎjØWÓ�ÔfÚ*ÒÝÒÝÕÖÔfÚ�ÞÇÓ�Ô�ÓñÓ�Ù�Ú�ÙWÚ*ÞÇÑÇÜYÚ*Þ3ÔfÎyì]ÕnÓÐÒÝÒÖÚ*ÒÝÕÝÜçÞÇÓ�Ô�Ó6ìJâ3ÞZÚ*Ø�ÕÝãj×ÇÓ�Ô�ÕÝ×Zã

Ô�àZÚ ðñÎjØfÔ{ÛNÙ�Ú*í�ÑZÚ*ØfÔ{ÓÐÒÝÒÖÚ*ÒÖÚÔ â�ÏAÚÓÐØ7�¢��å�EsÎQÔfÚ*ØfÔ6Ô�àZÚØfÚ*×]Ø�ÕÖÔ�ÕÖê?ÕÖÔ âßÎÐÛ�ÎjÑZÙ{Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*ØlÔfÎáÔ�àÇÕÝØlÓÐØ�Ø�ÑÇðyÏÇÔ�ÕÖÎj×Gë
è:Ú�ÓÐØ�Ø�ÕÖãj×4Ô�àÇÚ�ØfÚ*ÜYÎj×ÇÞ ðñÎjØ�ÔyÛNÙWÚ*íJÑZÚ*Ø�ÔyÓÐÒÝÒÖÚ*ÒÖÚ3Ô â�ÏAÚ�ÓÐØ£�L�¥ÓÐ×ÇÞ¸�ÇÔñÔ�àZÚ�ÜYÎj×JêÐÚ�Ù�ÔfÚ*ÞÀÞÇÓ�Ô�Ó�ÔfÎo×�Î�ÞÇÚ*Ò¢*:¯(õ�/
ÓÐ×ÇÞáÓÐÒÝØfÎÙ�Ú�ÏAÎÐÙ�Ô�Ô�àZÚ{Ù�Ú*Ø�ÑÇÒÝÔ�ØçÕÝ×�E�Ó�ì]ÒÝÚ�O�åGE�àÇÚ�Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø(ÎÐÛ 6�8'94ÓÐ×ÇÞáÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×áÓ�Ù�Ú{êÐÚ�Ù�â�ÜYÎjðñÏ]Ó�Ù"Ó�ì]ÒÖÚ
ÔfÎßÔ�àZÚ3Ú*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø6è(àZÚ*×4ðñÎjØfÔ6ÛNÙWÚ*íJÑZÚ*Ø�Ô{ÓÐÒÝÒÝÚ*ÒÖÚÔïâJÏAÚ&ÕÝØlÔfÙ�Ú*Ó�ÔfÚ*Þ ÓÐØF�L��å�õïÔ{Ù�Ú*ðyÓÐÕn×ÇØ{Ô�àZÚ&Ø�ÓÐðñÚ3Ô�àÇÓ�Ô6Ô�àZÚ
Ü�ÒÝÑÇØ�ÔfÚ�Ù�ÎÐÛ�¬éÓÐØfÔ��qØ�ÕÝÓñàÇÓÐØ�Ô�àÇÚ=àÇÕÖãjàZÚ*ØfÔ�ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×V*H.?å O�>1;�ê�Ø�åQ.?å O�O�>�/
Û`ÎjÒÝÒÖÎrè:Ú*Þ&ì�âi�(Û`ÙWÕÝÜ�ÓÐ×&ÓÐ×ÇÞ{¬éÑZÙ�Î��qØ�ÕÝÓ?ë
ÓÐ×ÇÞg�qðñÚ�ÙWÕÝÜ�ÓÐ×ÂàÇÓÐØ Ô�àZÚ�ÒÖÚ*ÓÐØfÔ&ÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×Gåz¬éØfÔ�ÕÝðyÓ�ÔfÚ*Ø3ÎÐÛL6�8'9»Ó�Ù�Ú�ÓÐÒÝØ�Î!Ø�ÕnðyÕÝÒÝÓ�Ù*ë�Ø�Î4Ó�ÙWÚáÚ*Ø�Ô�ÕÝð�ÔfÚ*Ø3ÎÐÛHÖ*H.?å .�;aµK�1*H.?å .�;�;?�Jë£.?å .�;$O1;?/ª/�ÓÐ×]Þ e �?È �FHÖ*D;�å .�����*D;�å .�;$>�ëZ;�å .¶>�>K/ª/"å ¥�ÎòÎjÑZÙ&Ú*ØfÔ�ÕnðyÓ�ÔfÚ*Ø�Ó�Ù�Ú�í�ÑÇÕÖÔfÚßÙ�ÎÐìîÑÇØfÔ�å

��,



E¢Ó�ì]ÒÖÚLO�9 ° ÎjðñÏ]Ó�ÙWÕnØfÎj×3ÎÐÛ�Ú*Ø�Ô�ÕÝðyÓ�ÔfÚ*Þ�ê�Ó�ÙWÕÝÓÐ×]ÜYÚÐëÇÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×�ÓÐ×ÇÞ{6�8'9'Û`ÎÐÙ�Ú*ÓÐÜWà�ãÐÚ�ÎÐãÐÙWÓ�Ï]àÇÕnÜ�ÓÐÒSÙ�Ú�ãjÕÖÎj×Så
� �5�����s���´� �S� ���� f�W� � �"� �������´� �s�������� f�"� ¢ ��f�"�5� �
� = � ·�� � D � « � Ò � ��� � Û ��� � Ü � ·§q�x�"� §q�f�W� §q�f�"� §q�x�"� §q�f�W�

�Z��� �"����������� þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ þ ¬ �� � � ÿ
¡r¢k£e¤�¥/¦�§f¨�©�ªM«�¬e¤vQ¢H®�«=¯{°�¤�±u²u¤�³2«=´µ¥i¥¶¤�¥¶¤�«�·u¸M¤7´9®�¹ =� �W���´�"�5 x� 	�� 	 ��·"¶ 	�� 	 �f¬�� 	�� 	 ·��, 	�� 	������ 	�� 	  	 �þ 	�� 	 ����5¨ 	�� 	 ��o¸�ÿ þ 	�� 	 �f«��r¨ 	�� 	 ·�� � ÿ þ 	�� 	 �x¬ 	 ¨ 	�� 	 ·� 	 ÿ þ 	�� 	�� · � ¨ 	�� 	�� �"¬�ÿ þ 	�� 	 ¸ � ¶*¨ 	�� 	 Y«o¸wÿ�h�W�����x�´�W�����o� 	�� ¶��¶ 	�� ¶W«Y¶ 	�� ��� � 	�� �· 	 	�� «���þ 	�� «� � ¨ 	�� �"¸o¬wÿ þ 	�� ¶o·W«r¨ 	�� �Y·���ÿ þ 	�� �o¶ 	 ¨ 	�� ¬ 	�	 ÿ þ 	�� ¸o¶�5¨ 	�� o« � ÿ þ 	�� ��x«r¨ 	�� ¶o¶W¸�ÿ

º4»�¼ 	�� 	 ��� 	�� 	 ·"¸o« 	�� 	 ���x« 	�� � 	 � 	�� 	 ¸"¸�þ 	�� 	 �x¸ � ¨ 	�� 	 � ��� ÿ þ 	�� 	 · 	 �r¨ 	�� 	 ·"«��wÿ þ 	�� 	 � 	�	 ¨ 	�� 	 �f¸��)ÿ þ 	�� 	 ¬o¶o·�¨ 	�� � 	 «wÿ þ 	�� 	 ·����r¨ 	�� 	 ¸Y¶��wÿ
¡r¢k£e¤�¥/¦*½¿¾4©�ªS«�¬e¤vQ¢H®�«g¯T°�¤�±u²e¤�³2«=´µ¥i¥¶¤�¥¶¤�«À·k¸M¤7´9®�¹ =! 	�� 	 � � � 	�� 	 ·"¬�� 	�� 	 ���� 	�� ��·"¬ 	�� 	 «����þ 	�� 	 �,Y«r¨ 	�� 	 ��¶ 	 ÿ þ 	�� 	 ·"«��o¨ 	�� 	 ¸o¸Y¶nÿ þ 	�� 	 �f·�r¨ 	�� 	 � � ��ÿ þ 	�� �f· 	 ¨ 	�� �x¸��wÿ þ 	�� 	�� �x«r¨ 	�� 	 ¶"¸ 	 ÿ
Á�¢H®�¤�³kÂM¤�°�Ã�ÄÀÅXÆ�ÇÉÈs¦�ÊµËµËHÊH©

!�Ì 	�� 	 � ��	 	�� 	 ¸�� 	 	�� 	 �f¸ 	 	�� ���f« 	�� 	 «� 	þ 	�� 	 �, 	 ¨ 	�� 	 �f« 	 ÿ þ 	�� 	 ·"¬ 	 ¨ 	�� 	 ¸o¸ 	 ÿ þ 	�� 	 ��� 	 ¨ 	�� 	 �� 	 ÿ þ 	�� ��� 	 ¨ 	�� �f·"¸wÿ þ 	�� 	�� ¶ 	 ¨ 	�� 	 ¶o· 	 ÿ
¡r¢k£e¤�¥/¦�§f¨�©�ªM«�¬e¤�®�¤�Í�¢H³V£�Q¢H®�«g¯T°�¤�±k²e¤�³2«=´9¥¶¥¶¤�¥¶¤�«À·k¸M¤7´9®g¹ =� �W���´�"�5 x� 	�� 	�	 ¶��f¶ 	�� 	 ����· 	�� 	 ���x¬ 	�� 	 ¸o¸o¶ 	�� 	 ·"·o·þ 	�� 	�	 «�Y¸*¨ 	�� 	�	 � 	 ¸wÿ þ 	�� 	�	 ¬"¸o¸r¨ 	�� 	 �f¸ 	 ÿ þ 	�� 	 � 	 r¨ 	�� 	 �f¸o¶wÿ þ 	�� 	 ·��Y·*¨ 	�� 	 ¸o¬���ÿ þ 	�� 	 �f¬��o¨ 	�� 	 · � �wÿ�h�W�����x�´�W�����o� 	�� « ��� 	�� «"«�� 	�� � � � 	�� · � ¬ 	�� � ¬ 	þ 	�� «��f¸r¨ 	�� «"¬o¬wÿ þ 	�� � ¬��o¨ 	�� ¶o¶"·wÿ þ 	�� � 	 �"¨ 	�� �o¬��ÿ þ 	�� �x¬��o¨ 	�� ¸"¸Y·nÿ þ 	�� ����r¨ 	�� «�����ÿ

º »�¼ 	�� 	 �f¸o¶ 	�� 	 ·o·�� 	�� 	 � 	 ¬ 	�� 	 ¬��� 	�� 	 ·"¶"¸þ 	�� 	 �f·��r¨ 	�� 	 ��o«�ÿ þ 	�� 	 �f¬"«r¨ 	�� 	 ·���wÿ þ 	�� 	�	 ¬Y·W«r¨ 	�� 	 �f·"«wÿ þ 	�� 	 ¬ 	 ¶*¨ 	�� 	 ¬��o¶wÿ þ 	�� 	 ·"¸"«r¨ 	�� 	 ¸���¶nÿ

���



�ÇÑZÙWÔ�àZÚ�ÙWðñÎÐÙ�ÚÐë�Ô�àZÚ'Û`ÓÐÜYÔ�Ô�à]Ó�Ô�Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø�ÎÐÛ7§òÛNÙWÎjð ðñÎ?ÞZÚ*Ò£* ÕÖê�/3Ó�Ù�Ú�êÐÚ�Ù�â Ø�ÕÝð¥ÕÝÒÝÓ�Ù3ÔfÎ Ú*ØfÔ�ÕÝð¥Ó�ÔfÚ*Ø�Û`Ù�Îjð
ó�ÎjØ�Ú*×^ìAÚ�Ù�ã"!5#h%'&)(F*-,'.�.�,�/�ìîÑZÔçÔ�àZÚlÛNÎÐÙ"ðñÚ�ÙqÓ�ÙWÚ�ì]ÓÐØfÚ*ÞQÎj×áÜYÎj×^êÐÚ�Ù�ÔfÚ*ÞßìîÕÝÓÐÒÝÒÖÚ*ÒÝÕnÜqÞ]Ó�Ô�ÓÓÐ×ÇÞ�Ô�àZÚ6ÒÝÓ�ÔfÔfÚ�Ù(ìîÓÐØfÚ*Þ
Îj×�ð{ÑÇÒÖÔ�ÕÝÓÐÒnÒÖÚ*ÒÝÕÝÜ(ÞÇÓ�Ô�Ó?ëîÓÐÒÝØ�ÎyÕÝ×ÇÞÇÕÝÜ�Ó�ÔfÚ*Ø
Ô�à]ÕÝØ�ÜYÎj×JêÐÚ�ÙWØ�ÕÖÎj×�à]ÓÐØ�ÒÝÕÖÔfÔ�ÒÖÚ�ÚYôAÚ*ÜYÔ�å

� � ¼ñÁ\� ¼ñ¼ � � �
õx×�ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÖÎj×áãÐÚ*×ZÚ�Ô�ÕnÜ�Ø�ësÏÇÙWÎÐì]Ó�ì]ÕÝÒÝÕÝÔ â�ðñÎ?ÞZÚ*ÒÝØ�à]Ó*êÐÚ¥ìAÚ�Ú*×�ÑÇØ�Ú*Þ�ÔfÎ�ÞZÚ*Ø�ÜYÙ"ÕÖìAÚ6ÓÐÒnÒÖÚ*ÒÖÚ6ÛNÙWÚ*íJÑZÚ*×]ÜYâáÓÐ×ÇÞ'ðyÓ'�ÐÚ
ÕÝ×ZÛ`Ú�Ù�Ú*×ÇÜYÚyÓ�ìAÎjÑZÔ�ÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×�ØfÔfÙ"ÑÇÜYÔ�ÑZÙ�ÚÐåCE�àZÚyìAÚ�Ô�Ó�ðyÎ�ÞZÚ*ÒþÞZÚ�êÐÚ*ÒÖÎÐÏAÚ*Þ�ì�ây	
ÓÐÒÝÞ]ÕÝ×Zã�ÓÐ×ÇÞoA(ÕÝÜ"àZÎjÒÝØ[*D;$=�=�>�/
ÓÐ×ÇÞßÕÖÔ�Ø�ð{ÑÇÒÖÔ�ÕÝÓÐÒÝÒÝÚ*ÒÝÕÝÜ�êÐÚ�ÙWØWÕÖÎj×ßðyÓ*âáàÇÓ*êÐÚñìAÚ�Ú*×áÔ�àZÚñðñÎjØfÔ�ÜYÎjðyðñÎj×]ÒÖâQÑÇØ�Ú*ÞQÎj×ÇÚÐåLA(ÕnÜWàZÎjÒÝØ�Îj×k!$#<%'&)(i*-,'.�.�,�/
ÏÇÙ�ÎÐÏAÎjØfÚ*ÞòÓ�ÔfÙWÑÇ×ÇÜ�Ó�ÔfÚ*ÞÀ×ZÎÐÙWðyÓÐÒ�ðyÎ�ÞZÚ*Ò
Û`ÎÐÙØWÕÝ×ZãjÒÖÚ&×�ÑÇÜ�ÒÖÚ�ÎÐÔ�ÕÝÞZÚ&ÏAÎjÒÖâ?ðñÎÐÙ�ÏîàÇÕÝØ�ð�ÓÐÒÝÒÖÚ*ÒÖÚ&Û`Ù�Ú*í�ÑZÚ*×ÇÜ�ÕÖÚ*Ø*å¼E�àZÚ
ìAÚ�Ô�Ó�ÞÇÕnØfÔfÙWÕÖì]ÑÇÔ�ÕÖÎj×ñÕÝØ:ÑÇØ�ÑÇÓÐÒÝÒÝâ<0�ÑÇØfÔ�Õ)�]Ú*ÞyÓÐØ:Ô�àZÚçÚ*í�ÑÇÕÝÒÝÕÝìÇÙWÕÝÑÇð%ÞÇÕnØfÔfÙWÕÖì]ÑÇÔ�ÕÖÎj×6ÑÇ×ÇÞZÚ�Ù:ØfÚ�êÐÚ�ÙWÓÐÒhãÐÚ*×ZÚ�Ô�ÕÝÜqðñÎ?ÞZÚ*ÒÝØ,ÎÐÛ
ÕÝ×JÔfÚ�Ù�Ú*ØfÔþÓÐ×]ÞñÔ�àZÚçÙ"Ó�Ô�ÕÖÎj×ÇÓÐÒZÛ`ÎÐÙ,Ô�àZÚ(ÔfÙWÑÇ×ÇÜ�Ó�ÔfÚ*Þy×ÇÎÐÙWðyÓÐÒÇÞÇÕnØfÔfÙWÕÖì]ÑÇÔ�ÕÖÎj×6ÕÝØ,ÕÝ×6ÔfÚ�ÙWð¥Ø,ÎÐÛGðñÎ?ÞZÚ*ÒÝÕÝ×Zã�Ô�àZÚçÔfÙWÓÐ×ÇØ�ÕÖÚ*×JÔ
ØfÔ�Ó�ÔfÚ*Ø(ÎÐÛ,ÓÐÒÝÒÖÚ*ÒÖÚ�Û`Ù�Ú*í�ÑZÚ*×ÇÜYâÐå
æçÎ5èéÚ�êÐÚ�ÙrëhÔ�àÇÚlÓÐØ�Ø�Ñ]ðñÏÇÔ�ÕÖÎj×3ÎÐÛ/Ú*í�ÑÇÕÝÒÝÕÝìÇÙWÕÝÑÇð ÎÐÙçÔfÙWÓÐ×]Ø�ÕÖÚ*×JÔçØfÔ�Ó�ÔfÚ*Ø�ÕÝØ�ÚYôAÚ*ÜYÔ�ÕÖêÐÚ*ÒÖâ
ÕÝðñÏAÎjØ�ØWÕÖì]ÒÖÚ/ÔfÎ=Ü"àZÚ*Ü��hå/õ�×6ðñÎjØ�Ô,Ü�ÓÐØfÚ*Ø�ë^ÕÖÔ8ÕÝØ8ðñÎÐÙ�Ú
ÏÇÙ"ÓÐÜYÔ�ÕÝÜ�ÓÐÒ?ÔfÎ�ØfÚ*ÒÖÚ*ÜYÔ/Ô�àZÚ�ðñÎ?ÞZÚ*Ò�èçàÇÕÝÜ"à�ãjÕÝêÐÚ*Ø/Ô�àZÚ
ìAÚ*ØfÔ��]Ô¢ÎÐÛ
ÞÇÓ�Ô�Ó?å�E�àZÚ:ðyÓ�Ù�ãjÕÝ×]ÓÐÒ^ÞÇÕÝØ�ÔfÙWÕÖì]ÑZÔ�ÕÝÎj×�ÎÐÛ]ÓÐÒÝÒÖÚ*ÒÖÚþÛNÙ�Ú*í�ÑZÚ*×ÇÜYâ=ð¥Ó*â=è:Ú*ÒÝÒJìhÚéÓ�ÏÇÏÇÙ�Îrä?ÕÝð¥Ó�ÔfÚ*Þlì�â=Ó(ìhÚ�Ô�ÓqÞÇÕÝØ�ÔfÙWÕÖì]ÑZÔ�ÕÝÎj×
Ú*ðñÏ]ÕÝÙWÕÝÜ�ÓÐÒÝÒÖâÑÇ×ÇÒÖÚ*Ø�Ø�ð{ÑÇÒÖÔ�ÕnðñÎ�Þ]ÓÐÒ�å � ÑZÙ�ðyÕöä?Ô�ÑZÙ�Ú�ðñÎ?ÞZÚ*ÒSÕnØ
ì]ÓÐØfÚ*Þ�Îj×�ìhÚ�Ô�Ó¥ÞÇÕÝØfÔfÙWÕÝì]ÑZÔ�ÕÖÎj×Gå�3ÂàZÚ*×&Ô�àZÚ�Ù�ÚlÕÝØ�Ó
ÒÖÎÐÔ(ÎÐÛ8ÓÐÒnÒÖÚ*ÒÖÚ=Û`Ù�Ú*í�ÑZÚ*×ÇÜ�ÕÖÚ*Ø�ÎÐÛ .¥ÎÐÙ�;�ëîÔ�àZÚ�ÔfÙ"ÑÇ×ÇÜ�Ó�ÔfÚ*Þá×ZÎÐÙWðyÓÐÒSÞ]ÕÝØfÔfÙWÕÖìîÑZÔ�ÕÖÎj×3ÜYÎjÑÇÒÝÞ�ìhÚlÓyìAÚ�ÔfÔfÚ�Ù(Ü"àZÎjÕÝÜYÚ6Ø�ÕÝ×ÇÜYÚ
ÕÖÔ�àÇÓÐØçðyÓÐØ�Ø�Ó�ÔG.yÎÐÙL;�å

° ÎÐÙWÙ�Ú*ÒÝÓ�Ô�ÕÖÎj×ÓÐðñÎj×Zã{ÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØþàÇÓÐØé×ÇÎÐÔéìAÚ�Ú*×yÔfÙWÚ*Ó�ÔfÚ*Þ&ÓÐÞZÚ*íJÑ]Ó�ÔfÚ*ÒÖâyÕÝ×yÏ]Ù�ÎÐì]Ó�ì]ÕÝÒnÕÖÔ â6ðñÎ?ÞZÚ*ÒÝØ,Û`ÎÐÙ
ÓÐÒÝÒÖÚ*ÒÖÚ
Û`Ù�Ú*íJÑÇÚ*×ÇÜYâÐë?Ú�êÐÚ*× ÕÝÔ:Ó�ôAÚ*ÜYÔ�Ø�Ô�àZÚqÚ*ØfÔ�ÕÝðyÓ�ÔfÚ�ÎÐÛSÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×¥Ø�ÔfÙWÑÇÜYÔ�ÑZÙ�ÚÐå�E�àÇÚqðyÕÖä�Ô�ÑZÙWÚ(ðñÎ?ÞZÚ*ÒÇè:Ú�ÏÇÙ�Ú*ØfÚ*×JÔ
àZÚ�Ù�Ú
ÚYä?Ï]ÒÝÕÝÜ�ÕÖÔ�ÒÝâ!ÕÝ×]ÜYÎÐÙ�ÏAÎÐÙWÓ�ÔfÚ*ØyÔ�àZÚáÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×ÀÓÐðñÎj×Çã.ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×Gåg	:ÓÐØ�Ú*ÞÀÎj×ÀÚ�ê�ÓÐÒÝÑÇÓ�Ô�ÕÖÎj×±ÑÇØ�ÕÝ×Çã�Ø�ÕÝð{ÑÇÒÝÓ�ÔfÚ*Þ
ÞÇÓ�Ô�Ó4Û`Ù�Îjð Ô�àZÚy�]×ÇÕÖÔfÚßÕÝØ�ÒnÓÐ×ÇÞÀðyÎ�ÞZÚ*Ò�ë�Ô�àZÚ�ðyÕöä?Ô�ÑZÙ�ÚßðñÎ?ÞZÚ*ÒqÏÇÙ�Îrê?ÕÝÞZÚ*Ø3Ó!ãÐÎ�Î�Þ Ó�ÏÇÏ]Ù�Î*äZÕÝðyÓ�Ô�ÕÖÎj×±ÎÐÛ{ÓÐÒÝÒÖÚ*ÒÖÚ
Û`Ù�Ú*íJÑÇÚ*×ÇÜYâQÓÐ×ÇÞ�ÓÐ×�ÓÐÜ�Ü�ÑÇÙWÓ�ÔfÚyÚ*ØfÔ�ÕÝð¥Ó�ÔfÚyÎÐÛéÜYÎÐÙ�ÙWÚ*ÒÝÓ�Ô�ÕÖÎj×�ÕÝ×áãÐÚ*×ZÚ�Ù"ÓÐÒ/ÑÇ×ÇÒÖÚ*Ø�ØqÔ�àZÚ�ÙWÚyÕÝØ�Ó3ÒÝÓ�Ù�ãÐÚñÏÇÙ�ÎÐÏAÎÐÙ�Ô�ÕÝÎj×QÎÐÛ

��µ



ÓÐÒÝÒÖÚ*ÒÝÚqÛ`Ù�Ú*í�ÑZÚ*×ÇÜ�ÕÖÚ*Ø�ìhÚ*Õn×ZãF.ÐØ�ÓÐ×ÇÞU;�Ø�åQE�àÇÕÝØ�ðñÎ?ÞZÚ*ÒGÜYÎjÑÇÒnÞ&ìAÚqÚ*ÓÐØWÕÝÒÖâ3Ó�ÏÇÏ]ÒÝÕÖÚ*Þ ÔfÎ¥ÓÐÒnÒÖÚ*ÒÖÚ�Û`Ù�Ú*íJÑÇÚ*×ÇÜYâÞÇÓ�Ô�ÓÓÐ×ÇÞ
ÞZÎjðyÕn×ÇÓÐ×^Ôn¡�ÜYÎ?ÞZÎjðyÕn×ÇÓÐ×^Ô�ÏîàZÚ*×ZÎÐÔ â�ÏAÚ=ÞÇÓ�Ô�Ó?å

�qÒÖÔ�àZÎjÑZãjàu*`Û ÑÇ×ÇÜYÔ�ÕÖÎj×±ÎÐÛc/ÎjÑZÙ�ðyÎ�ÞZÚ*Ò(Ï]Ó�ÙWÓÐðyÚ�ÔfÚ�ÙWØ�ÞZÎò×ZÎÐÔ3ìAÚ*Ó�Ù&Ô�àZÚ�ÕÝ×JÔfÚ�Ù�ÏÇÙ�Ú�Ô�Ó�Ô�ÕÖÎj×ÂÓÐØ�Ó4ðñÚ*ÓÐØWÑZÙ�Ú
ÎÐÛ�ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×'ØfÔfÙ"ÑÇÜYÔ�ÑZÙ�ÚÐë�	
Ó*âÐÚ*Ø�ÕnÓÐ×4Ú*ØfÔ�ÕÝðyÓ�ÔfÚ3ÎÐÛ�ÔfÙWÓÐÞ]ÕÖÔ�ÕÖÎj×ÇÓÐÒéðñÚ*ÓÐØ�ÑZÙ�Ú ì]ÓÐØfÚ*Þ.Îj×!Ù�Ú*ÒÝÓ�Ô�ÕÖêÐÚ Ù�Ú*ÞÇÑ]ÜYÔ�ÕÖÎj×'ÎÐÛ
àZÚ�ÔfÚ�Ù�ÎÐ÷�â�ãÐÎjØ�ÕÖÔïâ�ÜYÎjÑÇÒÝÞßìAÚ{Ü�ÓÐÒnÜ�ÑÇÒÝÓ�ÔfÚ*Þßì�âáÑÇØWÕÝ×Zã¥Ô�àÇÚñÏhÎjØ�ÔfÚ�ÙWÕÖÎÐÙ�Ú*ØfÔ�ÕÝðyÓ�ÔfÚñÎÐÛ
ÓÐÒÝÒÖÚ*ÒÝÚlÛ`Ù�Ú*í�ÑZÚ*×ÇÜYâ�ÔfÎ�í�ÑÇÓÐ×JÔ�ÕÖÛ`â
ãÐÚ*×ZÚ�Ô�ÕÝÜ
ÞÇÕÖôhÚ�Ù�Ú*×JÔ�ÕÝÓ�Ô�ÕÖÎj×Së�ÕÝ×lèçàÇÕnÜWàlÚYôhÚ*ÜYÔ8ÎÐÛîÜYÎÐÙWÙ�Ú*ÒÝÓ�Ô�ÕÖÎj×{ÓÐðñÎj×Zã�ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØsÕÝØ¢ÓÐÒÝØfÎ�ÕÝ×ÇÜ�ÒnÑÇÞZÚ*ÞGå � ÑÇÙ�Ù�Ú*ØWÑÇÒÖÔ�Ø
ÕÝ×ÇÞ]ÕÝÜ�Ó�ÔfÚþÔ�àÇÓ�Ô8Ô�àZÚ
ÓÐðñÎjÑÇ×JÔ8ÎÐÛÇãÐÚ*×ZÚ�Ô�ÕÝÜ
ÞÇÕÖôhÚ�Ù�Ú*×JÔ�ÕÝÓ�Ô�ÕÖÎj×{ÕÝØ�ÎrêÐÚ�Ù�Ú*Ø�Ô�ÕÝðyÓ�ÔfÚ*ÞñèçàÇÚ*×�ÚYôAÚ*ÜYÔ8ÎÐÛîÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×lÓÐðyÎj×Zã
ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ�ÕÝØ{×ZÎÐÔñÓÐÜ�ÜYÎjÑÇ×JÔfÚ*Þ4ÛNÎÐÙråáõ�Ô6èéÎjÑ]ÒÝÞ'Ô�Ó'�ÐÚ�ðyÎÐÙ�Ú Ø�Ô�ÑÇÞÇÕÖÚ*ØlÔfÎ�ÕÝ×^êÐÚ*Ø�Ô�ÕÖãjÓ�ÔfÚ3ÔfÎáè(àÇÓ�ÔlÚYä?ÔfÚ*×JÔñÔ�àÇÕÝØ
ÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×òÓ�ôhÚ*ÜYÔ�ØyÔ�àZÚ&Ú*ØfÔ�ÕÝðyÓ�Ô�ÕÝÎj×.ÎÐÛ(ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÖÎj×!ØfÔfÙWÑ]ÜYÔ�ÑZÙ�ÚÐå'õx×!Ô�àZÚ3Û`ÑÇÔ�ÑZÙ�ÚÐë,è:Ú3èçÕÝÒÝÒéÏ]ÑZÙWØWÑZÚàZÎ5è ÔfÎ
ðñÎ?ÞZÚ*ÒÝÕÝ×Çã{ÜYÎÐÙ�ÙWÚ*ÒÝÓ�ÔfÚ*Þ�ÓÐÒÝÒÖÚ*ÒÝÚqÛ`Ù�Ú*í�ÑZÚ*×ÇÜYâ èçÕÖÔ�à3ÓyÒÝÓ�ÙWãÐÚ�ÏÇÙ�ÎÐÏAÎÐÙ�Ô�ÕÖÎj× ÎÐÛ�.ÐØ�ÓÐ×ÇÞU;�Ø�å � ×ZÚ�ÏAÎjØ�Ø�ÕÖì]ÕnÒÝÕÖÔ âyð¥Ó*â3ÑÇØfÚ
Ó¥ð¥Õöä�Ô�ÑÇÙ�Ú�ÎÐÛ8ÔfÙWÑÇ×ÇÜ�Ó�ÔfÚ*ÞQ×ZÎÐÙWðyÓÐÒ�ÞÇÕÝØfÔfÙWÕÝì]ÑZÔ�ÕÖÎj×y*HA(ÕnÜWàZÎjÒÝØ�Îj×B!5#h%'&)(¢*-,'.�.�,�/ª/(Ø�ÕÝ×]ÜYÚ�ÕÖÔçàÇÓÐØ(ðyÓÐØ�Ø(Ó�Ô+.¥ÓÐ×]ÞU;�å
� ÑZÙ=Ü�ÑÇÙ�Ù�Ú*×JÔ�ðyÎ�ÞZÚ*Ò/ÕnØ�Ó�ÏÇÏÇÙ�ÎÐÏÇÙ"ÕÝÓ�ÔfÚ6ÛNÎÐÙ�ð{ÑÇÒÖÔ�ÕnÒÖÎ�Ü�Ñ]ØçãÐÚ*×ZÎÐÔïâJÏAÚ¥Þ]Ó�Ô�Ó&èçÕÖÔ�àßÔïèéÎ�ÓÐÒnÒÖÚ*ÒÖÚ6Ô â�ÏAÚ*Ø=ÓÐ×ÇÞßè:ÚyèçÕÝÒÝÒ
ØfÚ�Ú5�ßÔfÎ�ÚYä?ÔfÚ*×ÇÞ�ÎjÑÇÙ�ðñÎ?ÞZÚ*Ò8ÔfÎQð{ÑÇÒÖÔ�ÕÝÓÐÒnÒÖÚ*ÒÝÕÝÜlÞÇÓ�Ô�Ó?å[3�Ú¥ÓÐÒnØfÎ�ÚYä?ÔfÚ*×ÇÞ�ÎjÑZÙlÓ�ÏÇÏÇÙ�ÎjÓÐÜ"à�ÔfÎQðñÎ?ÞZÚ*Ò/ÞÇÓ�Ô�Ó�èçÕÖÔ�à
Ü�ÒÝÑÇØ�ÔfÚ�ÙWØ�ÓÐ×ÇÞßÓ�ÔfÔfÚ*ðñÏÇÔ�ÔfÎ�ðñÎ?ÞZÚ*Ò¢ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×ßìAÎÐÔ�àáèçÕÖÔ�à]ÕÝ×�ÓÐ×ÇÞßÓÐðñÎj×Çã�Ü�ÒÝÑÇØfÔfÚ�ÙWØ*å¢¬/ôAÚ*ÜYÔ�Ø�ÎÐÛéÜYÎÐÙ�Ù�Ú*ÒnÓ�Ô�ÕÖÎj×
Îj×QÚ*ØfÔ�ÕÝðyÓ�ÔfÚ*Ø(ÎÐÛ/ÚYôhÚ*ÜYÔ�ÕÝêÐÚ6ØWÕÖ÷�ÚÐëîðyÕÝãÐÙWÓ�Ô�ÕÖÎj×�Ù"Ó�ÔfÚ{ÓÐ×ÇÞ�ÎÐÔ�àZÚ�Ù�íJÑÇÓÐ×JÔ�ÕÖÔ�ÕÖÚ*ØçÎÐÛþÕÝ×JÔfÚ�Ù�Ú*ØfÔ(èçÕÝÒÝÒGÓÐÒÝØ�Î¥ìAÚ=Ô�àZÚlÔfÎÐÏ]ÕÝÜ
ÎÐÛ8Û`ÑÇÔ�ÑZÙ�Ú�Ù�Ú*ØfÚ*Ó�ÙWÜ"àGå

¿utBx"t.¿ut � Á\t2¼
	
ÓÐÒÝÞÇÕÝ×ÇãZë mlåÉÎÇå�ÓÐ×]ÞFA(ÕÝÜ"àZÎjÒÝØ�ë�ó�å ��å�*D;$=�=�>�/��ÀðñÚ�Ô�àZÎ?Þ{ÛNÎÐÙ/í�ÑÇÓÐ×^Ô�ÕÝÛNâ?ÕÝ×ZãqÞÇÕöôAÚ�Ù�Ú*×^Ô�ÕnÓ�Ô�ÕÖÎj×{ìhÚ�ÔïèéÚ�Ú*×6ÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØ
Ó�Ô�ð{ÑÇÒÖÔ�ÕÖÿ ÓÐÒÝÒÖÚ*ÒÝÕÝÜlÒÖÎ?Ü�Õ,ÓÐ×ÇÞ�ÕÖÔ�Ø=ÕnðñÏ]ÒÝÕÝÜ�Ó�Ô�ÕÝÎj×ÇØqÛNÎÐÙ�Õn×^êÐÚ*ØfÔ�ÕÝãjÓ�Ô�ÕÝ×Zã�ÕÝÞZÚ*×JÔ�ÕÖÔïâáÓÐ×ÇÞ�Ï]Ó�ÔfÚ�ÙW×ÇÕÖÔïâÐåÐÏ<!��P!5#H_-b¾%]ë�ÑNÒSë
��ÓS;$,�å

��>



	
ÓÐÒÝÞÇÕÝ×ÇãZë mlåÉÎÇå^ÓÐ×ÇÞ�A(ÕÝÜ"àZÎjÒÝØ�ë�ó�å ��å¹*D;$=�=���/p¥ZÕÖãj×ÇÕ)�]Ü�ÓÐ×JÔ/ãÐÚ*×ZÚ�Ô�ÕÝÜ(ÜYÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÝÎj×ÇØþÓÐðñÎj×Çã ° ÓÐÑÇÜ�ÓÐØWÕÝÓÐ×ÇØþÓ�ÔéÛNÎÐÙWÚ*×ÇØ�ÕÝÜ
m�A
�ÅÒÝÎ�Ü�Õ�åsÔ�!���!�Õ�_:#HeîëXÖV×SëS>�O���ÓJ>�O�=�å

	:Ú�Ú�ÙWÒÝÕqÓÐ×ÇÞg�ZÚ*ÒÝØfÚ*×]ØfÔfÚ*ÕÝ×Gåº*D;$=�=�=�/�×QÓ�ä?ÕÝð{ÑÇð6ÿ ÒnÕ)�ÐÚ*ÒÝÕÝàZÎ�Î?Þ4Ú*ØfÔ�ÕÝðyÓ�Ô�ÕÖÎj×±ÎÐÛ�ð¥ÕÖãÐÙWÓ�Ô�ÕÖÎj×ÀÙWÓ�ÔfÚ*Ø&ÓÐ×ÇÞÀÚYôhÚ*ÜYÔ�ÕÝêÐÚ
ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×3×JÑÇðlìAÚ�ÙWØ�ÕÝ×3ÔïèéÎÏhÎÐÏîÑÇÒÝÓ�Ô�ÕÖÎj×ÇØ
ÑÇØWÕÝ×Zã6ÓyÜYÎjÓÐÒÖÚ*ØfÚ*×JÔ(Ó�ÏÇÏ]Ù�ÎjÓÐÜWàGåFÏ<!��¹!$#H_Hb5]�ë�ØeÙNÚGëP�'l���Ó1���'��å

° ÓÐ×Ç×Së�æ�å ×'åÖëZÞZÚ+E�ÎjðyÓ?ë ° åÖë ° Ó�÷�Ú*Ø*ë �,åÖë��SÚ�ãÐÙWÓÐ×]ÞGë ×�å �:åÖëT×�ÎÐÙ�Ú*Ò�ë²¯{åÖëZÍþÕÖÎjÑ?ôAÙ�ÚÐë �þåÖëJ	:Î?ÞÇðñÚ�Ù*ëÉÎÇåÖë1	:Î?ÞÇðñÚ�Ù*ë²3Åå �:åÖë
	:Îj×Ç×ZÚYÿÞE¢ÓÐðyÕÖÙrë 	(åÖë ° ÓÐðlìAÎj×?ÿÞE�àZÎjðyØ�Ú*×Gë ��åÖë ° àZÚ*×Gë¿Û8åÖë ° à�ÑGëÉÎZåÖë ° Ó�ÙWÜ�ÓÐØ�Ø�Õ�ë ° åÖë ° Îj×^Ô�ÑGë �þåÖë·m�ÑGë�ó�åÖë�¬,ä?ÜYÎ��yÚ�Ùrë �,åÖë
�ZÚ�ÙWÙWÓ�ÙWÓ?ë�^{å 	qåÖë��ZÙWÕÝÚ*ÞÇÒÝÓ�Ú*×ÇÞZÚ�ÙrëÉÎZå¥håÖë.^�Ù�ÎJÎÐÔ�ë�ælåÖëG^�ÑZÙ�è(ÕÖÔf÷Ðë m{åÖëµÎÐÚ*×���ÕÝ×]Ø�ë E�åÖëræ(Ú�Ù�Ù�Ú�ÙWÓ?ë�ó�åÉÎZåÖë�æ(Ñ]ÓÐ×ZãZëyÜlåÖëHÝ=ÕnÞÇÞGëÉÎZåÖë
Ý=ÕnÞÇÞGë+Ýñå+ÝñåÖëj�sÓÐ×ÇãjÓÐ×ZÚ�âÐë ��åÖë+�sÕÝ×Gë �lå �låÖëh×�Ú*àÇÞÇÕ�ë¥hå��{åÖë
Í¢Ó�Ù"àÇÓÐð&ë�Í¢åÖëçÍþÕnÓ�÷�÷*Ó?ë ��åÖëçÍéÕÝØfÔ�ÕÝÒnÒÖÎZë ×�å�Í¢åÖëh��ÕÝÓÐ×Gë n6åÖë
¥?à�ÑGë��{åÖëuÜqÑSëÉÎZåÖëMÛAàJÑSë¥håÖë¶3�Ú�ìAÚ�Ù*ëÉÎÇå �,åÖë�^qÙ�Ú�Ú*ÒÖâÐë�ælå E�åÖë��ZÚ*ÒÝÞ]ðyÓÐ×Gë ×'å²3 åÖë�E�àZÎjð¥ÓÐØ�ë�^{åÖë�m�ÓÐÑÇØ�ØfÚ�Ô�ëÉÎÇåÖë ° Ó*ê�ÓÐÒÝÒÝÕöÿ
¥�Û`ÎÐÙ�÷*Ó?ë �þå �,å�*-,'.�.�,�/G� à�ÑÇðyÓÐ×�ãÐÚ*×ZÎjðñÚ�ÞÇÕÝêÐÚ�ÙWØ�ÕÖÔïâÜYÚ*ÒÝÒSÒnÕÝ×ZÚ�Ï]ÓÐ×ZÚ*Ò�ågÞSb$_-!��Sbc!^ëJÚNÑNÒSëS,�l1;�ÓJ,�l�,�å

° Î?Ü��ÐÚ�ÙWà]ÓÐð&ë ° å ° å/ÓÐ×ÇÞB3�Ú*ÕÖÙ*ë 	qå¥hå<*D;$=�O���/ ° ÎÐÙ�Ù�Ú*ÒÝÓ�Ô�ÕÖÎj×]Ø�ë/ÞZÚ*Ø�ÜYÚ*×JÔ6ðyÚ*ÓÐØ�ÑZÙ�Ú*Ø:9ÞZÙWÕÖÛ`Ô�èçÕÝÔ�à.ðyÕÝãÐÙWÓ�Ô�ÕÖÎj×4ÓÐ×ÇÞ
ð{ÑZÔ�Ó�Ô�ÕÖÎj×Gågßg��à$bc!c!�Õ'_��uá']xà��L#:À1!7âÁ%�#H_�à9�S%'&XãGbc%2Õ¶!��7e�à���ÞSb$_-!��Sbc!a]�ä�Þeã=ëN×MåsëSO�>1;$,�ÓJO�>1;aµZå

° Ù�Î5è=ëÉÎZå �:å
ÓÐ×ÇÞ}�(Î��?Õ�ë+Ýñå
*D;$=�O�µK/ù^�Ù�ÎjÑZÏÀØ�Ú*ÒÖÚ*ÜYÔ�ÕÖÎj×ÀÛNÎÐÙ3Ó�ÏAÎjÒÖâ�ãÐÚ*×ÇÕÝÜ&ìAÚ*àÇÓrê�ÕÝÎÐÙWÓÐÒ�ÔfÙWÓÐÕÝÔ:9áÚ*Ø�Ô�ÕÝðyÓ�Ô�ÕÝ×Zã.Ô�àZÚ
ÞZÚ�ãÐÙWÚ�Ú ÎÐÛ(ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÖÎj×!Ø�ÑZìGÞÇÕÝê�ÕÝØWÕÖÎj×Gårß���à$b�!¾!�Õ'_{�eá']æà���#:À1!mâÁ%�#H_�à9�S%'&sã+b¾%kÕ¶!��7e�à���ÞSb$_-!��Sbc!a]Ðä�Þeã�ëç×oØ]ë
l'.¶�'��ÓJl'.¶���Jå

m�ÕÝÓÐÜYÎj×ÇÕÝØ*ë�Í�åSÓÐ×]Þ�n�ÒÖê?ÕÝØ�Ó'�ÐÚ�Ùrë mlåM*D;$=�O�>�/¨��ÑÇÓÐ×JÔ�ÕÖÛ`â�ÕÝ×ÇãÏÇÙ"ÕÖÎÐÙ�ÎÐÏ]ÕÝ×ÇÕÖÎj×Så�õx×"	éÚ�Ù"×ÇÓ�ÙWÞZÎZëÉÎÇå ×�åÖë�m(Ú�ãÐÙWÎJÎÐÔ�ë ×'å�æ�åÖë
��ÕÝ×ÇÞÇÒÖÚ�âÐë m{å²¯{å]ÓÐ×ÇÞy¥?ðyÕÖÔ�àGë �lå �:å ×�å�*`Ú*ÞÇØ�å/�è
%'e¶!�]�_H%H�
ÞT#^%�#H_d]�#H_-ba]QéJ(�ß���à?b?(Qé2�BÕëê�%�&)!��Sb5_-%Rì��T#�í &Xîo!¾!5#H_��uáH�
ï9ð�ñ2ò åQAçÎÐÙ�Ô�àZÿ æçÎjÒÝÒnÓÐ×ÇÞGë��qðyØfÔfÚ�ÙWÞÇÓÐð�ëZÏÇÏSåN;$����ÓS;$>�lQå

¬,è:Ú*×ÇØ�ë²3ÅåÉÎZå�*D;$=��'=�/fî¤%�#:À1!��£%�#H_-b¾%�&Xßcà�óBô1&R%�#H_*à9��Ï<!��¹!5#H_-ba]oåp¥�ÏÇÙ"ÕÝ×ZãÐÚ�Ùfÿ^¯/Ú�ÙWÒnÓ�ãZë1A(Ú�èvn,ÎÐÙ¾�îëTAGn6å
�ÇÓÐÒÝÑ]Ø�àGë m{åÖë¹¥�ÔfÚ�Ï]àÇÚ*×ÇØ�ë ×'åÇÓÐ×ÇÞ&Í,ÙWÕÝÔ�ÜWàÇÓ�ÙWÞSëÉÎZå+ÝñåN*-,'.�.���/�õ�×ZÛ`Ú�Ù�Ú*×ÇÜYÚ�ÎÐÛ¢ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj× Ø�ÔfÙWÑÇÜYÔ�ÑZÙ�Ú=Ñ]Ø�ÕÝ×Zã6ðlÑ]ÒÖÔ�ÕÝÒÖÎ�ÿ
Ü�ÑÇØ�ãÐÚ*×ZÎÐÔ â�ÏAÚ�ÞÇÓ�Ô�ÓC9éÒnÕÝ×��ÐÚ*Þ3ÒÖÎ?Ü�ÕSÓÐ×ÇÞ&ÜYÎÐÙ�Ù�Ú*ÒnÓ�ÔfÚ*Þ�ÓÐÒÝÒÖÚ*ÒÝÚqÛ`Ù�Ú*í�ÑZÚ*×ÇÜ�ÕÖÚ*Ø*åvÏ<!��¹!$#H_Hb5]"ë�ØeÒMåSë�;$>�l��rÿ¾;$>�O��Jå

�ÇÑGë�ó�åÖë�^qÚ*ÒÖÛ ÓÐ×ÇÞGë �lå ¬�åJÓÐ×]Þæ(ÎjÒÝØ�ÕÝ×ÇãÐÚ�Ù*ë+Ýñå ¬�åP*-,'.�.���/p¬/äZÓÐÜYÔ�ðñÎjðñÚ*×JÔ:Ü�ÓÐÒÝÜ�Ñ]ÒÝÓ�Ô�ÕÖÎj×ÇØþÛNÎÐÙ
ãÐÚ*×ZÚ�Ô�ÕÝÜqðñÎ?ÞZÚ*ÒÝØþèçÕÖÔ�à
��l



ðyÕÝãÐÙWÓ�Ô�ÕÖÎj×GëÇð{ÑZÔ�Ó�Ô�ÕÖÎj×�ÓÐ×]Þ�ÞZÙWÕÖÛ`Ô�åvõVÀ1!�àH�ª!¾b$#H_-b¾%'&oß�à�óJôJ&)%�#H_�à9�öèG_*à�&ià�á�e�ëJÒN÷SëS,��1;oÿ¡,�µ¶��å
�ÇÑGë�ó�åS,'.�.���åéÍþÙ�ÎÐì]Ó�ì]ÕnÒÝÕÝØfÔ�ÕÝÜ�¥�ÔfÙWÑÇÜYÔ�ÑÇÙ�Ú�ÓÐ×ÇÞ@¥�Ô�Ó�Ô�ÕÝØfÔ�ÕnÜ�ÓÐÒGõ�×ÇÛNÚ�Ù�Ú*×]ÜYÚqÛ`ÎÐÙGA(Îj×ZÚYä?Ï]ÒÝÕÝÜ�ÕÖÔ�Í¢ÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×{×�Î?ÞZÚ*ÒÝØ
ÎÐÛ
�qÒÝÒÖÚ*ÒÖÚ2�ZÙWÚ*íJÑZÚ*×]ÜYâÐåéÍþàSå mlå�m�ÕÝØWØfÚ�Ù�Ô�Ó�Ô�ÕÖÎj×Gëîý(×ÇÕÝêÐÚ�ÙWØ�ÕÖÔïâ¥ÎÐÛ ° Îj×Ç×ZÚ*ÜYÔ�ÕnÜ�ÑZÔ�ëÇý�å¥Aå ��å^qÚ*ÒÖÛ ÓÐ×ÇÞGë �lå ¬�å�ÓÐ×ÇÞ/^�àZÎjØ�àGë¥hå+ÝyåS*D;$=�=�O�/j×�Î?ÞZÚ*ÒîÜWàZÎjÕÝÜYÚÝ9 � ð¥ÕÝ×ÇÕÝð{ÑÇð%ÏAÎjØfÔfÚ�ÙWÕÖÎÐÙþÏÇÙ�Ú*ÞÇÕÝÜYÔ�ÕÝêÐÚçÒÖÎjØ�ØéÓ�ÏÇÏÇÙ�ÎjÓÐÜ"àGå
èG_�à9�[!5#*��_Tø�%Çëj×BÙAë�;oÿ¾;$��å^�ÕÝÒZ��Ø�ë²3Åå�ó=åÖë8óçÕnÜWàÇÓ�ÙWÞ]ØfÎj×Gë¥håÖë ¥�Ï]ÕÖÚ�ãÐÚ*ÒnàÇÓÐÒÖÔfÚ�Ù*ë m{åÉÎZåp*D;$=�=�l�/=õx×JÔfÙ�Î�Þ]ÑÇÜ�ÕÝ×Zã@×QÓ�Ù��ÐÎrê!ÜWàÇÓÐÕn×o×�Îj×^ÔfÚ ° Ó�ÙWÒÖÎZå&õx×^�ÕnÒ)��Ø*ë²3 å�ó�åÖë�ó(ÕÝÜWàÇÓ�Ù"ÞÇØfÎj×Gë¥hå?ÓÐ×ÇÞ�¥�Ï]ÕÖÚ�ãÐÚ*ÒnàÇÓÐÒÖÔfÚ�ÙjmlåÉÎÇåP*`Ú*Þ]Øc/"ëBîU%9��ø9àHùaú�ÀJ%'_���î�à9�T#Þ!lú�%9��&ià[_��aßg�ª%�b$#H_-bc!�å
° à]Ó�Ï]ðyÓÐ×¬$½æqÓÐÒÝÒ�ë��sÎj×ÇÞZÎj×GëZÏÇÏsåj;oÿ¾;$=�å

æ(ÎjÒÝØ�ÕÝ×ZãÐÚ�Ùrë+Ýñå ¬�å2*D;$=�=�=�/i�(×]ÓÐÒÖâ�ØWÕÝØ¥ÎÐÛ�ãÐÚ*×ZÚ�Ô�ÕÝÜßÞÇÕÖêÐÚ�ÙWØWÕÖÔ â2Õn×2ãÐÚ�ÎÐãÐÙWÓ�ÏîàÇÕÝÜ�ÓÐÒÝÒÖâ Ø�ÔfÙWÑÇÜYÔ�ÑZÙ�Ú*ÞÀÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÝÎj×ÇØ:9�Ó
	
Ó*âÐÚ*ØWÕÝÓÐ×�ÏAÚ�ÙWØfÏAÚ*ÜYÔ�ÕÖêÐÚÐåsÔ�!���!�Õ�_:#^%�]Ðë/Øu÷BûGëS,�µ¶>�ÓJ,�>�>�å

æ(ÎjÒÝØ�ÕÝ×ZãÐÚ�Ùrë+Ýñå ¬�åÖëp�SÚ�èçÕÝØ*ë�Í�å � åþÓÐ×ÇÞkmqÚ�âÐë m{å+Ýñå�*-,'.�.�,�/[	
Ó*âÐÚ*Ø�ÕnÓÐ×ÀÓÐ×ÇÓÐÒÝâ�Ø�ÕnØlÎÐÛ�ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×4ØfÔfÙWÑÇÜYÔ�ÑZÙWÚ&èçÕÖÔ�à
ÞZÎjð¥ÕÝ×ÇÓÐ×JÔ
ð¥Ó�Ù��ÐÚ�Ù(ÞÇÓ�Ô�Ó?ågî�à'&Z!�b�ôJ&)%9�7ü<b�à�&ià�á�e]ë�ØNØÇë�;�;$>���ÓS;�;$l�µZå

õ�ìÇÙWÓÐàÇÕÝð�ëÉÎZå�^{åjÓÐ×ÇÞ[�sÓÐÑÇÞGë�Í¢å²3Åå¹*D;$=�=�µK/M�ÂÏÇÙ�Ú*ÞÇÕnÜYÔ�ÕÖêÐÚ�Ó�ÏÇÏÇÙ�ÎjÓÐÜ"àyÔfÎlÔ�àZÚçÓÐ×ÇÓÐÒÖâ?Ø�ÕÝØ,ÎÐÛAÞÇÚ*Ø�ÕÖãj×ZÚ*ÞñÚYä?ÏAÚ�ÙWÕÝðñÚ*×JÔ�Ø�å
ý4à9ôV���¹%'&�à��fã��£!��c_-b¾%H�rÞS#^%�#H_`]a#H_Hbc%'&oã�]c]�à$b$_H%�#�àH��ëj×NÑGë¹�'.�=�ÓJ�1;$=�å

õ�ìÇÙWÓÐàÇÕÝð�ëÉÎZå�^{å¢ÓÐ×ÇÞ ° àZÚ*×Gë ×'å ÿ æ�åh*-,'.�.�.¶/6Í¢Îrè:Ú�ÙñÏÇÙWÕÖÎÐÙ{ÞÇÕÝØfÔfÙ"ÕÖì]ÑZÔ�ÕÖÎj×]Ø�ÛNÎÐÙ6Ù�Ú�ãÐÙ�Ú*ØWØ�ÕÖÎj×!ðñÎ�ÞÇÚ*ÒÝØ�å�ÞS#^%�#H_`]a#H_Hbc%'&
ÞSb$_-!��Sbc!^ëoØVÙAë�µ¶l�ÓJl'.?å

õ�ìÇÙWÓÐàÇÕÝð�ëÉÎZå�^{åÖë ° àÇÚ*×Gë ×�å ÿ ælåjÓÐ×ÇÞ[¥?Õn×ÇàÇÓ?ë m{å�*-,'.�.'µK/�	
Ó*âÐÚ*Ø�ÕnÓÐ×¥ðñÚ�Ô�àZÎ?ÞÇØ8Û`ÎÐÙP0fÎjÕÝ×^Ô,ðyÎ�ÞZÚ*ÒnÕÝ×ZãçÎÐÛAÒÖÎj×ZãjÕÝÔ�ÑÇÞÇÕÝ×ÇÓÐÒ
ÓÐ×ÇÞ�Ø�ÑZÙ�ê?ÕÖê�ÓÐÒhÞ]Ó�Ô�ÓñèçÕÖÔ�à&Ó�ÏÇÏîÒÝÕÝÜ�Ó�Ô�ÕÖÎj×ÇØ
ÔfÎÜ�ÓÐ×ÇÜYÚ�Ùçê�ÓÐÜ�Ü�ÕÝ×ZÚ=ØfÔ�Ñ]ÞÇÕÖÚ*Ø�åQõBàC%�ó2ó�!¾%9�Á_���ÞT#^%�#H_d]�#H_-b¾%aÞ�_���_-b¾%]å

AqÕÝÜWàZÎjÒnØfÎj×Gë�^{åÖë�¥?ðyÕÖÔ�àSë ��å²¯{ë�ÎSþÎj×ÇØWØfÎj×Gë �:åÖë�^ÐþÑ]ØfÔ�Ó�ôAØ�Îj×Gë þ� åÖë�¥�ÔfÚoþÓÐ×ÇØ�ØfÎj×Së+ÝñårÓÐ×ÇÞ¢mqÎj×Ç×ÇÚ*ÒÝÒÖâÐë�Í¢å¶*-,'.�.�,�/N�qØ�ØfÚ*ØWØ�ÕÝ×Zã
ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×�ÞÇÕöôAÚ�Ù�Ú*×JÔ�ÕÝÓ�Ô�ÕÖÎj×.ÓÐ×ÇÞ.ÕnØfÎjÒÝÓ�Ô�ÕÖÎj×'ÛNÙ�Îjð�Ø�ÕÝ×ÇãjÒÖÚYÿ ×JÑ]Ü�ÒÖÚ�ÎÐÔ�ÕÝÞZÚyÏAÎjÒÖâ?ðñÎÐÙ�ÏîàÇÕÝØ�ð�ÞÇÓ�Ô�Ó?åÿý4à9ôV���S%�&gà��
��à�e�%�&�ÞT#^%�#H_d]�#H_-b¾%�&�ÞBà?b5_^!5#HexèçëBÒNåSëSl�=�>5ÿ��J;$l�å

Í,Ù"ÕÖÔ�ÜWàÇÓ�Ù"ÞGëÉÎZå+ÝñåÖëT¥�ÔfÚ�ÏîàZÚ*×ÇØ�ë ×'åÇÓÐ×ÇÞ�mqÎj×Ç×ZÚ*ÒÝÒÝâÐë�Í�åV*-,'.�.�.¶/�õx×ZÛNÚ�ÙWÚ*×ÇÜYÚ�ÎÐÛ¢ÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj× ØfÔfÙWÑÇÜYÔ�ÑZÙWÚ=ÑÇØ�ÕÝ×Zã6ð{ÑÇÒÖÔ�Õöÿ
���



ÒÖÎ?Ü�ÑÇØ
ãÐÚ*×ZÎÐÔïâJÏAÚ{ÞÇÓ�Ô�Ó?åQÏ<!��P!5#H_-ba]Ðë�ØeÙBÙAëP=�µ¶>�ÓJ=�>�=�å
ó�Î�Ú*ÞZÚ�Ù*ë+ÝyåÖë7¬éØ�ÜYÎÐì]Ó�Ù*ë ×'åÖë@Ý=ÓÐÞÇÓÐ×ZÚÐëÉÎÇå 	qå=ÓÐ×ÇÞ�	:ÓÐÒnÓ�÷*Ø�ë£õ"å[*D;$=�=�O�/¤×�Ú*ÓÐØWÑZÙWÕÝ×ZãÂàZÚ�ÔfÚ�Ù�ÎÐãÐÚ*×ÇÚ*ÕÖÔ â%ÕÝ×ÅÛNÎÐÙWÚ*×ÇØ�ÕÝÜ
ÞÇÓ�Ô�Ó�ìîÓÐØfÚ*ØçÑÇØWÕÝ×ZãñàÇÕÖÚ�ÙWÓ�Ù"ÜWàÇÕÝÜ�ÓÐÒW	
ÓrâÐÚ*Ø(ðñÎ?ÞZÚ*ÒÝØ*åsè<_�à9�[!5#*��_{ø'%]ëB×BÙGëS,�l�=�ÓJ,�O��Jå

ó�ÎjØ�Ú*×^ìAÚ�Ù�ãZë Alå ��åÖëéÍ,ÙWÕÖÔ�Ü"àÇÓ�ÙWÞGëÉÎÇå+ÝñåÖë�3�Ú�ìAÚ�Ù*ëÉÎZå �þåÖë ° ÓÐ×Ç×Gë�ælå ×�åÖësÝ=ÕÝÞÇÞGë+Ýyå+ÝñåÖë/ÛAà]ÕÖêÐÎÐÔfÎrê?Øª��âÐë �,å �lå,ÓÐ×ÇÞo�ÇÚ*ÒÝÞ?ÿ
ðyÓÐ×Së ×�å²3Åå�*-,'.�.�,�/ ^qÚ*×ZÚ�Ô�ÕÝÜ=Ø�ÔfÙWÑÇÜYÔ�ÑZÙ�Ú�ÎÐÛ/à�ÑÇðyÓÐ×3ÏAÎÐÏ]ÑÇÒnÓ�Ô�ÕÖÎj×ÇØ�å=ÞSb5_^!��¹bc!^ëJÚMÑB×GëS,���O1;�ÓJ,���O�>�å

¥�Ú*ÕÖÚ*ÒnØfÔ�ÓÐÞGë ×'åÖë nþÑÇÒÝÞ]ÓÐØ�àZÚ�ê�Ó?ë A�åÖëh¥?ÕÝ×ZãjàGë AlåÖëþýq×ÇÞZÚ�ÙWà]ÕÝÒÝÒ�ë�Í¢åÖë � Ú�Û ×ZÚ�Ù*ë�Í¢åÖëj¥ZàZÚ*×Gë�Í¢å/ÓÐ×ÇÞ¸3�Ú*ÒÝÒÝØ�ë�ó�å¥håG*-,'.�.���/F�
A(ÎrêÐÚ*ÒSnqÿ ° àZÙ�ÎjðñÎjØ�ÎjðñÚ<¯,Ó�ÙWÕÝÓÐ×JÔ
ÍþÑZÔ�ØéÓÐ×¥ý(ÏÇÏAÚ�ÙM�sÕÝð¥ÕÖÔ/Îj×¥Ô�àÇÚGE�ÕÝðyÕn×Zã�ÎÐÛW�¢ÕÝÙWØfÔM¬é×^ÔfÙ�âyÕn×^ÔfÎ=Ô�àÇÚ+�qðñÚ�Ùfÿ
ÕÝÜ�ÓÐØ*å=ã[�[!���_Hbc%9�rýVà9ôV���S%'&/à��[Ô�ôe�£%9� Ï<!��¹!5#H_-ba]�ëXÖ4÷Gë¹��.�.�Ó1��.�>�å

3�Ú*ÕÖÙ*ë 	qå¥håZÓÐ×ÇÞ ° Î?Ü��ÐÚ�ÙWà]ÓÐð&ë ° å ° åN*D;$=�O�µK/j¬éØfÔ�ÕÝðyÓ�Ô�ÕÝ×ÇãÁ6�ÿ ØfÔ�Ó�Ô�ÕnØfÔ�ÕÝÜ�Ø
Û`ÎÐÙ:Ô�àÇÚqÓÐ×ÇÓÐÒÝâ�Ø�ÕnØþÎÐÛSÏAÎÐÏ]Ñ]ÒÝÓ�Ô�ÕÖÎj×¥Ø�ÔfÙWÑÇÜoÿ
Ô�ÑZÙWÚÐåsügùµà�&¿ô�#H_�à9��ëj÷N×SëV;$��>�O�ÓS;$����.?å

3�ÙWÕÖãjàJÔ�ë¥hå�*D;$=�µ¶��/�õxØfÎjÒÝÓ�Ô�ÕÖÎj×3ì�â&ÞÇÕÝØfÔ�ÓÐ×ÇÜYÚÐåvÏ<!��¹!5#H_-ba]ÐëJÚN×GëV;�;aµµÓS;$��O�å
3�ÙWÕÖãjàJÔ�ë¥hå�*D;$=�>1;?/GE�àZÚ�ãÐÚ*×ÇÚ�Ô�ÕÝÜ�ÓÐÒSØfÔfÙWÑ]ÜYÔ�ÑZÙ�Ú�ÎÐÛ8ÏAÎÐÏ]ÑÇÒÝÓ�Ô�ÕÖÎj×]Ø�åçã��M�S%'&]Qà��[ü�ôHáJ!���_-ba]ÐëoØVÙAëS��,���ÓJ��>�µZå
3�ÙWÕÖãjàJÔ�ë¥håÁ*D;$=�l�=�/rügù9à'&¶ô1#H_�à9�u%9�BÕâ#:À1!�Ï<!��¹!$#H_Hb5]
à��öß�à�óBô1&)%�#H_�à9��]a( êMà'&¶ôV�[!�é2��õVÀ1!�õVÀ1!�à9�ce à���Ï<!��P!

�X�ª!���ôT!��Sb$_-!a]"åþýq×ÇÕÖêÐÚ�Ù"Ø�ÕÖÔ â ÎÐÛ ° àÇÕÝÜ�Ó�ãÐÎ¥ÍþÙ�Ú*Ø�Ø�ë ° àÇÕÝÜ�Ó�ãÐÎZëÇõD�,å

��O


	University of Connecticut
	DigitalCommons@UConn
	April 2005

	Bayesian models for the analysis of genetic structure when populations are correlated
	Rongwei Fu
	Dipak Dey
	Kent E. Holsinger
	Recommended Citation


	tmp.1171915791.pdf.g5yFK

