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´|µö¶ï¹�¶&Éë¶&Î|Î�®Ë´`³*±0»ì´|µ�¶/¶�ÈU®åÎ`´|¶ ¹�Éë¶ï±0»ì´|µ�¶/´|±tÊ,þWÕ�¸&·|ð*æ�¶�»Ñ±t·�¶�®Ò´ãÎ�ºW®óÎ�É�±&íW¶ ·|³ ê)�XÈöÊ�¶&É�´ã¸&´�®Ò±t¹}Î ±T¹
´|±TÊ*þWÕ�¸0·�ð�æ�¸tÎ`¶&º!±t¹9Ê�·�¶&ÉE®åÎQ®Ò±t¹*¶�ÌÒ¶&Éë´|·|±&ä�¶&¸0ð/²!¶&¸TÎ�Õ�·�¶ ²9¶ ¹U´ÏÎ#¸0·�¶�¸ÍÌåÎ`±ïÊ�·�¶&Î�¶ ¹N´|¶Íºxê â »Ñ´�¶ ·#´�µ�¶
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æN³*¸tº�ºW®Ë¹öÔe´|µ�¶/É�±T¹U´�·�®Òæ�Õ�´`®Ò±t¹�Îg´�±!´�µ�¶�Ê�·|±NÉë¶&Î|Î"±0»�¶&¸tÉãµe»Ñ¶ ·|²�®Ò±t¹*®Ë¹é¸�ÔT¶ ¹�¶ ·Ï¸0´`®Ë±T¹�Ð�Ê�·|±&íW®óºN¶&º
´|µ}¸0´�´|µ�¶9Î`Õ�²8±&»"´�µ�¶�¶�ÌÒ¶&É�´�·�®åÉ�ÉEµ}¸0·|ÔT¶ï»Ñ±t·�´|µö¶&Î�¶ï»Ñ¶ ·�²�®Ò±T¹�Îg®óÎ�ÿ ¶P·|±�ê °yµ�¶©É�±t¹N´|·`®ËæöÕ�´�®Ò±t¹ù±0»

ñ­®ÒÔTÕ�·|¶�itê���3@�XÈ�¸&²!ÊUÌÒ¶&Î"±0»�´|·`®å¸0¹�ÔTÕUÌå¸0·�Ôt·Ï¸0Ê�µ�Î"´|µ}¸0´7Ô0®ÒíW¶�·�®åÎ�¶/´|±9´|µ�¶/ÉãµU®Ò·ã¸ÍÌ�¸&¹�±t²©¸ÍÌÒ³Wê

i �
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 Top Decay Channels
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36/81

 3 Classes of Signals

   Dilepton :

   Lepton + Jets :

   All Jets : BR  =  36/81
û BR = 36/81

BR = 9/81
4/81 =  5%
ü

24/81 =  30%

 =  44%

5/81 =  6%
ý

12/81 =  15%
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CDF ηη-φφ Map for Central Muons

- CMX - CMP - CMU
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�$Ç�ÉT3ÁÏ`ÖËÊ�Ï`Ê�Ñ
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Ö ÍOc§Ò	Ñ`Ê Þ (R�I×�Ç & ×HØ-ÍÈÌÚÏ`Ñ�ÍOÙËÒËÏÚÍÎÆ�ÉíÆ�×^ÏaÖËÊiÑ`Ê=;ÈÇ�ÏÚÍOÚfÊ8Û`ÊÔÏ�Ê�ÉËÊ�ÑNc49u!¯Æ§ÑaÑ`Ê*!¯Ï�ÍÎÆ§ÉüÌ#!�Ç?;ÙÊ;Ç§Ì�ÇÁ×�ÒËÉ'!ØÏÚÍÎÆ§ÉÆ�×ÕÏ`Ö	Ê"Û`ÊÔÏS3ÐÊ�ÏaÊ*!¯ÏaÆ§ÑS7�Ì�Ê�Ò'3ÐÆ�ÑtÇV7ÓÍJ3fÍÙÏg95ÝÝÜ µ & BbÙ & ×-ÞjÚfÊ�ÑÛÇVc�Ê-Û`Ê�ÏÅÊÔÉËÊ�Ñ#cI9G!¯Æ�Ñ`Ñ`Ê$!¯ÏÚÍÎÆ§É¶× ÇI!¯Ï`Æ�Ñ3Ç§Ì3Ç×�ÒËÉ'!ØÏÚÍÎÆ§É5Æ�×ÅÏaÖËÊQÛ`Ê�Ï3ÑtÇ�Ärò�ól(q®fÊ�ÏÛÌ�Ç�ÑaÊ@!K;ÎÒ�ÌÚÏaÊ�Ñ`Ê*3�ÄÅÍÎÏ`Ö�!¯Æ§ÉËÊ�Æ�× ß (¥ß�Ç�ÉT3çÍÙÉ5ÏaÖËÊ Æ Ü ÆË6 Þ î Û:(,ÅÖËÊM7�Ê�ÇV5	Ì�ÌÚÖËÆ�Ä^ÉoÍÙÉ~7A;ÎÆ§Ï5Ý�Ç & !ØÆ§Ñ`ÑaÊ�ÌP7�Æ�É'3AÏ`Æ£3ÐÊÔÏ`Ê*!¯ÏaÆ§ÑeÙ�Æ�ÒËÉ'3ËÇ�Ñ#9 Ñ`Ê?c�ÍÙÆ�É�ÌçÄ^Ö	Ê�Ñ`Ê5ÏaÖËÊ3ÐÊ�ÏaÊ*!¯ÏaÆ§Ñ3Ñ`Ê�Ìg7�Æ�É�ÌÚÊ�ÍÈÌ�ÌÜÍOc§ÉÐÍ°Ìh!�Ç�ÉÐÏg;O9�;ÙÆ�Ä1Ê�Ñ�Ç�ÉT3çÏ`Ö	Ê�Ñ`Ê¯×�Æ�Ñ`ÊH;FÇ�Ñ#c�Ê�ÑH!¯Æ�Ñ`Ñ`Ê$!¯ÏÚÍÎÆ§ÉHÌ�ÇV7b7:;R9�Æ§É5ÏaÖËÊÛ`Ê�Ï^Ê�É	Ê�Ñ#cI9+(

Ï`Ö	Ê�Ñ`Ê^ÍÈÌÅÆ§ÉËÊqÍÎÉÓÏ`Ê�ÑÛÇ4!¯Ï�ÍÎÆ§É¶Æ�ÑS7ËÑÚÍOd;Ç�Ñ#9@ÚfÊ�ÑaÏ`Ê=à�ÍÙÉ;Ï`ÖËÊ�Ê�ÚfÊ�ÉÐÏ�(mÞqÉ¶ÇI3b3ÞÍÎÏÚÍÎÆ�É�Ç$;ëÇVd+Æ§ÒËÉÓÏÅÆ�× ß ( ð Û
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ï ÖËÊ*!65ËÌ^Æ�×ëÏ`ÖËÊ�Æ4ÙËÏÛÇ�ÍÎÉËÊ*3@Û`Ê�Ï3Ê�ÉËÊ�ÑNc49G!¯Æ�Ñ`ÑaÊ*!¯ÏÚÍÎÆ�É8×�ÒËÉ'!¯Ï�ÍÙÆ�É#Ç�ÑaÊi7�Ê�ÑÚ×�Æ�Ñ#d+Ê*3çÄÅÍÎÏaÖ � %£Û`ÊÔÏ
Ç�ÉT3�ð}% Û`ÊÔÏiÙ�Ç?;FÇ�É'!}ÍÎÉbck(Ýõ�É$Ê�ÇI!}Ö�!ÔÇ§ÌÚÊ;Ï`ÖËÊ¶ÑaÊ*!¯Æ�É�ÌÚÏaÑ`Ò'!¯ÏaÊ*3�Ù�ÆfÌ�Æ§É�Ï`ÑÛÇ�É�ÌgÚfÊ�ÑtÌ�Êed+Æ4d+Ê�ÉÐÏaÒbd
Ù�Ç?;FÇ�É'!¯Ê�ÌiÏ`Ö	Ê�!ØÆ§Ñ`ÑaÊ*!¯ÏaÊ*3�ò�ó¾Æ�×�Ï`Ö	ÊçÑaÊ*!¯Æ�Í�; ÍÎÉbcGÛ`ÊÔÏ?(�,ÅÖËÊ¶×�ÑtÇI!¯ÏÚÍÎÆ�É�Ç$;�Ê�ÉËÊ�ÑNc495ÍOd1Ù�Ç$;ÈÇ�ÉT!¯ÊçÍÈÌ
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3ÐÊ�Ñ�ÍOÚfÊ*3�×�ÑaÆ4d/Ç;ÌÚÏ`ÒT3A98Æ�×Å� ê�^Ê?ÚfÊÔÉÐÏÛÌ"c§Ê�ÉËÊÔÑtÇ�ÏaÊ*38ÄÅÍÎÏ`Ö5ÏaÖËÊ@õ8ö-÷±ø¥õ � ñ8Æ§ÉÓÏ`Ê ï Ç�Ñg;ÎÆb(CÞ¡3ÐÊ?ì
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Ö,Ïç×îÓ�ÊWRÄÎ?��Ê�ÔóÚ�ÖEÏÑ×äßà×�Ö,Í\ÊOÊ#��ÊtÏÙÍìÐÝíUÖhÐ
ß_ÏÑ×äßàÚ�Ö,Í\ÊE×îß_ÏJÍ\ã�ÊAÍ/Ö�¶Uá�ÊöÌ

L0L�¿



Ö,Ïç×îÍ�ã�Ê�Ó�ÊÝÒÔÎpÓ�Ê�áàÖ,Ó,KhÊ��pÖ6á_è�ÊEÐfÎ,Ò|��v�w:X¸RÄÎ¥ÐyÍfÎ,ÒÔÍ\Ê�ÏJÍ\ã�ÊAÊZR ß_Í\Í�ÊE×bÌ�ã�ÎhÍ\ÎhÏbá�ÖEÏÑ×�ÐAÖ,ÍfÍ�ã�ÊOÐ\Ö�RÜÊ
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ÒÔÎhÓfÍ�ã�ÊOÐ4ÊEÚÝÎpÏÑ×Äá�ÊWKHRÜÎhÓ\Ê�Ô Ú�ÖEÏÑ×äßà×�ÖEÍ�ÊEÐfÚ�Ö,Ï=¶ÑÊñßà×ÙÊtÏÙÍ4ßüªçÊE×�Ì

ú ÎhÓ
Ï�ÎhÏK©1ªs×ÙèÑÚ/ß�Ö�á�ÊÝá_ÊEÚ.Í�Ó�ÎpÏÑÐ]ß_Ï�Í\ã�Ê��|�w� ÖEÏÑ×�w���� Ó\ÊZK,ß_ÎhÏçÐÝí�Í�ã�Ê\��v�wTRÜÊEÖhÐ4è�Ó�ÊWRÄÊ�ÏUÍ{ßàÐ
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÷�öÁÿ ï øÚù�óZö3óZò��*3 ï ù ý�ú/R4��ü�óZø,ó�ü53ºü�ú ù�ø7ÌÝõ�ö¡ø��3ó
ü ÷/ù�ø�ýZ÷0ù*ó�ø��3óPò,óZR�÷ ï ö ï ö��Hó#ü�ózý�ø"ò,ú0ö�ø,ò;÷0ý-. ï ö¢ø��3ó
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�X*ýZ÷Züçü ï ø¹÷ªÉ3ã¸ýZ÷�öÁÿ ï ÿ3÷�ø,ó0Y�÷�ò"ó ü ï ù*ø"ó�ÿï ö 9 ÷�¶%ü�ó�Ö�Ì pöÌ 9 �3ósø"òÚ÷0ý-. ï ù�ú�ü8÷�ø ï ú0ö\ò"ó�G'ñ ï ò"óWRHóZö%ø�
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Õðï �0ñ½ò"ó<Ö�Ì5����ÙÝ÷"°ÚÙn¿ ï ù�ø,ò ï5® ñ3ø ï ú/öIú�ûxø��3ó ï ù�ú�ü ÷�ø"ózÿ�ü�ó��3ø,ú0öU� � ú0òNO � ® ó#û�ú0ò"óeÁ¸ú*��óZö6°Ý÷�ö�ÿ¢÷zû�ø"óWò
Á*ù>��÷0ÿ%ó�ÿ²°�ø��3ó¡÷2�0��ü ï ýW÷�ø ï ú/ö£ú�û ø��3ó_±� �,µ á@¬(¶
ó!¸»ò,ó�G-ñ ï ò,ó��sóZö�øfÌ ® °;Ù 9 �3ósÿ ï ù*ø"ò ï5® ñ½ø ï ú0ö\ú�ûø��½ó(±� � ï ö¬ø��3ó&ù,÷2�I��ü�ó)ú�û ï ù�ú�ü ÷�ø"ó�ÿ��3ò ï �¡÷�ò�3�ü�ó��½ø"ú0öÁùDÌ 9 �3ó&ù>��÷0ÿ%ó�ÿFò,ó�� ï ú0öåý#ú0ò"ò,ó�ùd��ú/ö�ÿ3ù
ø,úø��½ó�±� � ÿ ï ù�ø,ò ï5® ñ3ø ï ú/ö_ú�ûÝø��3óPä�ö�÷züo� ù"÷��4�%ü�óöÌ 9 �½ó��3ò,ó�ù�óZöÁý�ó)ú�û�� ü�ó��3ø"ú/ö�ù ï ù
ó�¯ ï ÿ�óZö%ø ® 3ø��½ó)ý-��÷�ò;÷0ý#ø"óZò ï ù*ø ï ý�+%÷/ý�ú ®%ï ÷�ö���ó�÷2.½ù ï ö ® ú0ø��Iÿ ï ù�ø,ò ï5® ñ3ø ï ú0ö�ù$Ì
ø"òÚ÷�ö�ù>¯'óZò;ù*ó&óZö3óZò��*3 ï � ® ÷zü ÷�ö�ý�ó ï öåø��½ó&ó�¯'óZö%ø7ÌÊ� ó�¯'óZö%ø;ù�÷�ò,ósù�ó�ü�ó�ý#ø"ó�ÿ¬ò,ó�G-ñ ï ò ï ö��1±� �Åµ á*¬
¶�ó�¸�Ì 9 �½ó_±� � ï ùPýZ÷Zü ý�ñ�ü ÷�ø,ó�ÿT÷0ùPÿ�ózù"ý�ò ïC® ó�ÿ ï ö+ù�ózý�ø ï ú0öþÖ�Ì5�6ÌØôF÷�ö�ÿ ï ø ï ù)ý#ú0ò"ò,ó�ý�ø,ó�ÿFú/ö�ü53 û�ú/ò
ø��½óÊ�½ò"ó�ù*óZö�ý�ó�ú�ûn�3ò ï �¡÷�ò�3&�&ñ3ú0ö�ù ï ö=ø��3óPó�¯'óZö%ø7Ì

9 �3ósÿ ï ù�ø,ò ï5® ñ3ø ï ú0ö+ú�ûÝø��½ó)ü�ó!�3ø"ú/öt� � ® ó�û�ú0ò,ós÷�ö�ÿå÷zû�ø,óZò�ø��½ó_±� � ò"óEG-ñ ï ò,ó��HóWö�ø ï ùPùd�3ú�� öï ö�äF�0ñ3ò,óåÖ�ÌC�!�"Á.÷"°�Ì Õðï �0ñ3ò,óTÖ"ÌC���MÁ ® °¡ù>�3ú���ù�ø��3óåÿ ï ù�ø,ò ï5® ñ3ø ï ú0ö­ú�û_±��� ï ö�ø��3óVù�ó�ü�ó�ý#ø"ó�ÿ`�
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ù"÷��4�%ü�óöÌ 9 �Ýúe��óz÷2.½ù ÷�ò"óPú ® ù�óZò�¯'ó�ÿ�Ì 9 �3óL��óz÷2.=÷�ø�ü�ú��`¯/÷Zü�ñ½ó�ù�ú�û�±� � ï ù ÿ%ú*� ï öÁ÷�ø"ózÿ
�¡÷ ï ö�ü53
ú�û-,PÜo¿:ó!¯'óZö�øÚù�÷�ö�ÿHó!¯'óZö�øÚù
û�ò"ú*�·à�ÿ�ó�ýZ÷�3½ùDÌ 9 �½ó&±� � û�ú/ò�ø��3ó�,PÜo¿ ® ÷0ý-.?�/ò"ú0ñ½ö�ÿ�ó�¯'óZö%ø;ù ï ù
ó�Ñ0��ó�ý�ø"ózÿ
ø"ú�÷�ò ï ù*óoû�ò,ú*��ÿ�óWø"ó�ý�ø,ú0ògò,ó�ù�ú�ü�ñ½ø ï ú0ös÷�ö�ÿ)ý�òÚ÷0ý-.3ù$Ì 9 �3óÝù�ó�ý�ú/ö�ÿÊ��ó�÷�.P÷�ønÝ´��¬�¶�ó�¸�Ózýï ù
ý#ú0ö�ù ï ù*ø"óZö%øN� ï ø��¬ø��3ó)ö3óWñ3ø"ò ï ö½ú�ý�ú@� ï ö��&û�ò"ú@� ÷)ü�ó!�3ø"ú/ö ï ý � ÿ�ó�ýW÷E3öÌ 9 �3ó��3ò"ó�ù*óZö�ý�ó�ú�û��
ó�¯'óZö%ø;ù ï ù)ó�¯ ï ÿ�óZö%ø ® 3åø��3ó¢ý-��÷�ò;÷0ý#ø"óZò ï ù*ø ï ý.+%÷/ý�ú ®�ï ÷�ö,��ó�÷2.½ù ï ö ® ú/ø��1���+÷�ö�ÿ�±���\ùd��ó�ý�ø,ò;÷"Ì
õ*ø ï ù)÷Zü8ù*ú¬ó�¯ ï ÿ�óZö%ø
û�ò"ú@� äw�0ñ½ò"ó¡Ö�ÌC�!�"Á.÷"°�ø���÷�øPò,ó�G-ñ ï ò ï ö��(� ï �@��±� � 
�÷Hü ÷�ò��0ó&û�ò;÷0ý#ø ï ú0öTú�û ø��3ó
ò"ó!��÷ ï ö ï ö0�/,PÜo¿ ® ÷0ý-.?�/ò"ú0ñ½ö�ÿ¬ý�ú/ö�ø,ò ï5® ñ3ø ï ú0ö ï ù�ó#ü ï � ï ö�÷�ø,ó�ÿ�Ì

9 ÷ ® ü�ó�Ö�ÌØ× ùd�3ú���ù
ø��3ó�ö�ñ�� ® óZògú�û�ó�¯'óZö%ø;ù6ù�ñ3ò�¯ ï ¯ ï ö���ø��½ó�ù*ó�ü�ó�ý�ø ï ú/ö&ý�ò ï ø"óZò ï ÷ ï ö<ø��3ó�ó�ü�ó�ý#ø"ò"ú/ö
÷�öÁÿ
�&ñ3ú/ö¬ù,÷2�I��ü�ó�ùDÌ

�'ó�ü�ó�ý�ø ï ú/ö Ûxü�ó�ý#ø"ò"ú/ö=ù"÷2�I��ü�ó Þ¬ñ3ú0ö=ù,÷2�I��ü�óõ�ö ï ø ï ÷züDù"÷2�I��ü�ó J/Ö0×/ô2�'ô í��+í�Ö2���0 ó��3ø"ú/ö�G'ñ�÷zü ï ø>3 �!�*J@J0ô2� �*�!¬0ô0ô@J
Ï ÷0ÿ�ò"ñ3ö=ò"ó��sú�¯/÷zü �Ð�'×�����¬ ��¬@�*�"íz×
9 ò ï �@�0óZò �Ð�'ÖMíM��� ô0Ö@¬?�!¬õ"ù*ú�ü ÷�ø ï ú0ö�
21 � ¬�Ì5� �!¬?�Wá*J2� J*¬@J?�WÖà:ò,ó��sú2¯/÷Zü ô0á?�!J*J �"í!�'×@¬
¿ ï ü�ó!�3ø"ú/öIò"ó��sú�¯0÷Zü ×0×0á/Ö0ô �2� Ö2�+í
±� �iµ á*¬�¶
ó!¸ J0×0Ö@¬*J �'á+��¬@¬

9 ÷ ® ü�ó¢Ö"Ì�×�Ù43�ñ�� ® óZò�ú�û¹ó�¯'óZö%ø;ù�ù�ñ3ò�¯ ï ¯ ï ö��¬ø��3ó4¯/÷�ò ï ú0ñ�ùe� ù�ó#ü�ózý�ø ï ú0öåò"óEG-ñ ï ò,ó��HóWö�øÚù ï ö_ø��3óï ö�ý?ü�ñ�ù ï ¯'ó<ó�ü�ó�ý�ø,ò"ú0ö=÷�ö�ÿ
�&ñ3ú/ö=ù"÷2�I��ü�ó�ù$Ì

57698:6<; =7>@?BADC7EF>HGJILKNM >POQ>BR-AFG
9 �3ó)ü�ú0ö0� ï ø"ñ�ÿ ï öÁ÷�ü��sú*�sóZö�ø,ñ�� ú�ûÝø��3ó&ö3óWñ3ø"ò ï ö½úIýZ÷�ö3ö3ú0ø ® ó&ò"ózý�ú0ö�ù*ø"ò,ñ�ý�ø"ózÿIù ï ö�ý�ósø��3óe�sú0ã
�sóZö�øÚ÷)ú�ûxø��3ó<ý�ú�üçü ï ÿ ï ö��&��÷�ò"ø,ú0ö�ù�÷�ò,óªñ½ö�.�ö½ú2� ö�Ì 9 � ï ù��3ò"ó!¯'óZö�øÚùoø��3ó�û�ñ�üçü�ò"ó�ý�ú/ö�ù�ø,ò"ñ�ý#ø ï ú0ö=ú�û
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ø��½ó�jTS4�¡÷0ù"ùÝùd3½ù�ø,ó��]Ì�õ*ö�ù�ø,ó�÷0ÿHø��3ó�ø,ò;÷�öÁùd¯'óZòÚù�óN��÷/ù"ù�
½æ A�U� 
'ú�û�ø��3ó
ü�ó��3ø,ú0ö3ã�ö3óZñ½ø"ò ï ö3úsù>33ù*ø"ó��
ýZ÷�ö ® ó)ò,ó�ý�ú0öÁù�ø"ò,ñ�ý�ø,ó�ÿ¬÷�ö�ÿ ï ù
ó�Ñ0��ó�ý�ø,ó�ÿ�ø"ú�ó�Ñ0� ï5®�ï ø�ø��3ó ý/��÷�ò;÷/ý�ø"óZò ï ù�ø ï ý&ù>�Hó�÷�ò"ó�ÿN+%÷/ý�ú ®�ï ÷�ö
� ï ø��þ÷���óz÷2.å÷�ø<æ AVU� �¿×*¬�¶
ó!¸�Ó�ý Ô Ì 9 �3ó&ø,ò;÷�öÁùd¯'óZòÚù�óe�¡÷0ù"ù ï ù)ÿ%ó�ä�ö3ó�ÿI÷/ýZý�ú/ò;ÿ ï ö��¢ø"ú¢ø��3ó
û�ú�üçü�ú�� ï ö��¢ó�G-ñÁ÷�ø ï ú/ögÙ

æ AVU� ��W Á>� A� l�±���6° Ô b,ÁYXO A� lZX±� � ° Ô �\[ á@� A� ±����ý#ú'ù/Ás��b^]*c A X±� � ° Á*Ö"ÌC�!¬"°
���3óZò,ó_� A� ò"ó�û�óZòÚùHø"ú+ø��3ó��¡÷2�/ö ï ø"ñ�ÿ%ó_ú�û&ø��½ó_ø,ò;÷�öÁùd¯'óZòÚù�óIóZö3óWò��*3�ú/ò&�Hú@�HóZö%ø"ñ0� ú�û&ø��3ó
ó�ü�ó�ý�ø,ò"ú/öªú/ò=�&ñ½ú0öPò"ó�ù>��ó�ý�ø ï ¯'ó�ü53�÷�ö�ÿH³4c A X±� � ø,ú
ø��3ó�÷�â ï �&ñ3ø���÷Zü�÷�ö���ü�ó ® óWød�ÝóZóZö�ø��3óÝÿ ï ò"ó�ý#ø ï ú0öú�û�ø��3ó&ü�ó!�3ø"ú/öm÷�ö�ÿ_ö3óWñ3ø"ò ï ö½ú�Ì Õðï �0ñ3ò,ó¢Ö�Ì5��J¬ù>�3ú���ù)ø��3ósø"òÚ÷�ö�ù>¯'óZò;ù*ó4�¡÷0ù,ù&ÿ ï ù�ø,ò ï5® ñ3ø ï ú/ö£û�ú/ò
ó�ü�ó�ý�ø,ò"ú/ö¬÷�ö�ÿ
�&ñ½ú0ö¢ó�¯'óZö%ø;ù ï ö=ø��3ó�ä�öÁ÷zün� ù"÷��4�%ü�óöÌ
õ7ö`_ a7ù�üb� c·ú�üÀýd	�ú�ý2û	ý�üfe e&ý�ùkúhg ý�ÿ ü��Uù � iH��� 	�ú�ù
9 �3ó&ö%ñ�� ® óZò�ú�ûk� ó�¯'óZö%ø;ù ú ® ù*óZò�¯'ó�ÿI÷/ùP÷¡û�ñ½ö�ý�ø ï ú/ö_ú�û ø��½óN�"óZøk�&ñ�ü�ø ï ��ü ï ý ï ø>3å÷�ò,óºü ï ù�ø,ó�ÿ ï ö
9 ÷ ® ü�ókj"Ì�ôFû�ú/ò&ø��3ó�ó#ü�ózý�ø"ò,ú0ö\÷�ö�ÿt�&ñ3ú/ö\ý/��÷�ö3ö3ó�ü�ù�ó��Á÷�ò;÷�ø"ó�ü53¼Ìl+'óZø;ù&÷�ò"ó¢ý;ü�ñÁù�ø"óWò"ó�ÿt� ï ø��$÷
ý�ú/ö3ó�ú�ûL¬"Ì��=ò;÷0ÿ ï ñÁù ï öt�·b´cmù>��÷0ý�óöÌ/m�÷0ý-�&�"óZø ï ùªò"óEG-ñ ï ò,ó�ÿ_ø"úU��÷�¯'ó���� µ ����¶�ó�¸ ÷�ö�ÿï ø;ùPý�óZö%ø"ò,ú ï ÿIø"ú�ü ï ó ï ö_ø��3óI��ù�óZñÁÿ�ú0òÚ÷2� ï ÿ ï ø>3_òÚ÷�ö��/óHú�û�n � [po ðq n �sr Ì 9 �3óe��ù�óWñ�ÿ�ú0òÚ÷2� ï ÿ ï ø>3þ÷�ö�ÿ
���¬ù*ó�ü�ó�ý�ø ï ú/ö¬ò,ó�G-ñ ï ò,ó��sóZö�øÚù�÷�ò"ó ï �4��ú'ù*ó�ÿFø,ú ï ö�ý�ò"óz÷0ù�óPø��3ó<ù ï �0ö�÷Zü�ø,ú ® ÷0ý-.+�0ò"ú/ñ3ö�ÿ¢ò;÷�ø ï úºû�ú/ò
ü ÷�ò��0ó�ø,ú*���¡÷0ù,ù<S TS�ó�¯'óZö%ø;ù$Ì 9 �3ó ü�ú2�Ýó�ù�ø�ú/ò;ÿ�óZòn�¡÷�ø,ò ï Ñ�ó#ü�ó!�HóZö%ø;ùgû�ú0ò�ø��3óN�3ò,ú%ÿ�ñ�ý�ø ï ú/ö¢ú�ûm��l
�"óZøe�3ò,ú%ÿ�ñ�ý�ø ï ú0ö,�Á÷E¯'ó ® óWóZö\ý�ú*�I�3ñ3ø,ó�ÿ_û�ú0ò&ñ��+ø"ú_����÷�ò"ø"ú/ö�ùt���*¬u�RÌ 9 �3ó���lv3g�"óZø ý�ò"ú ù"ù
ù�ózý�ø ï ú0ö ï ù��3ò"ú@��ú/ò"ø ï ú/ö�÷züxø"úxwfy r ÷�öÁÿ�ø��3óZò,ó�û�ú0ò,óM
-û�ú/ò ó�÷0ý-�¢÷0ÿ½ÿ ï ø ï ú0ö�÷ZüX�"óZø ï ö=÷4� ó�¯'óZö%ø�
0ø��3ó
ý�ò,ú'ù"ù&ù*ó�ý�ø ï ú/öTû¸÷züçü ù ® 3þ÷Fû¸÷0ý#ø"ú0ò&ú�û4w r Ì 9 �3ó¢ó�Ñ�÷/ý�ø�.%ö�ü�ú���ü�ó�ÿ?�0ó=ú�û�ø��3óU� l{z��"óZø<ò;÷�ø,óï ù ï �4��ú0ò,ø;÷�ö�ø&ö3ú/ø)ú/ö�ü53 ® ó�ýZ÷�ñÁù�ó ï ø ï ù)ø��3ó�ÿ�ú*� ï ö�÷�ö%ø ® ÷0ý-.+�0ò"ú/ñ3ö�ÿ_ø,úIø��3óIS�TSPó�¯'óZö%ø;ù�
 ® ñ½ø
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�ðï �0ñ½ò"ó4j��C��J�� 9 ò;÷�ö�ùd¯'óWò;ù�óL��÷/ù"ù�ÿ ï ù*ø"ò ïC® ñ3ø ï ú0öIú�û�ø��3óNjnbkS�ù>33ù*ø"ó��|÷Zû�ø"óZòÝø��3ó7��ö�÷züðù�ó�ü�ó�ý#ø ï ú0öú�ûN� ó!¯'óZö�øÚù ï ö_ø��3ó&ó�ü�ó�ý�ø,ò"ú0öå÷�ö�ÿIø��3óe�&ñ3ú/öåù"÷��4��ü�ó�����ü ù�ú=ùd�3ú�� öåø��3ó&ø,ò;÷�ö�ùd¯'óZòÚù�óH��÷/ù"ùÿ ï ù�ø,ò ï5® ñ3ø ï ú0öåú�ûo��l µ �n�"óWø�û�ú0ò�� � àdS¢÷�ö�ÿB� ����S2�

ñ3ö��0�?3½ù ï ýZ÷Züiû¸÷0ý#ø"ú0ò ï�� ÷�ø ï ú/öI÷�ö�ÿ�ò"óZö3ú/ò��¡÷zü ï�� ÷�ø ï ú0öåù"ýW÷zü�ós�B� 9 �½ó�ù�ó�ñ½ö�ý�óZò,ø;÷ ï ö%ø ï ó�ù ÷�ò"ók�/ò"ó�÷�ø�ü53
ò"ózÿ�ñ�ý�ó�ÿ�� ï ø��Iø��3ó&÷/ÿ3ÿ ï ø ï ú/öTú�û�ö½ó�Ñ3ø<|4ø,úu|8ü�ó�÷0ÿ ï ö��¢ú/ò;ÿ�óZò�ýZ÷zü ý�ñ�ü ÷�ø ï ú0öf�4��ö�û�ú0ò,ø"ñ3ö�÷�ø"ó�ü53M
�ö3ó�Ñ½ø�|
ø"ú
| ü�ó�÷/ÿ ï ö��Iý#ú0ò"ò,ó�ý�ø ï ú/ö�ù
ó�Ñ ï ù�ø�ú/ö�ü53Fû�ú/ò�ø��3ó � óZò,ú�÷�ö�ÿt���"óZø ®�ï ö�ùx���+�����v3
ó�¯'óZò,ø��3ó#ü�ózù"ù�
�ù*ú*�só
ú�ûÝø��3ó�ù�ó<ñ3ö�ý�óWò"ø;÷ ï ö�ø ï ózù
ýZ÷�ö�ý�ó�üxú0ñ½øk���3óZöVý�ú0ö�ù ï ÿ�óZò ï ö��¢òÚ÷�ø ï ú ù�ú�û�� l�zÞ�"óZø
ó!¯'óZö�øÚù�ò;÷�ø"ó�ù��
9 �3óZú/ò"óZø ï ýZ÷zü¹ó�Ñ���ó�ý#ø ï ú0ö � � ôu��ù*ñ��*�/ó�ù�ø&ø���÷�ø<ø��3ósò;÷�ø ï úIú�û�ø��3ó�ö%ñ�� ® óZòPú�û�ó�¯'óWö�øÚù ® óZø>��óZóZö
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� ñ�ü�ø ï �%ü ï ý ï ø>3 3
úF�-mm¯'óZö%ø;ù�Á�� � àdSw° 3
ú��-m<¯'óWö�øÚù�Á�� ���fSw° 9 ú0ø;÷Zü
� l´�o�"óZø ���?í r j0ôu�
� ô��MJ*¬
� l r �"óZø;ù í��*� J r ô �Tj"í�j
� l�j��"óZø;ù �*�*� �"í �Zô
�
��l µ �k�"óZøÚù r J r � ���

9 ÷ ® ü�ókj���ô���3
ñ�� ® óZò)ú�ûe� ó!¯'óZö�øÚùP÷0ùs÷Vû�ñ3öÁý�ø ï ú0ö\ú�û�ø��3óH�"óZøH�&ñ�ü�ø ï ��ü ï ý ï ø>3 ï ö+ø��3ó�� �
à�Á��:°=l�SIù"÷2�I��ü�ó�ùÐ
g÷zû�ø,óZò�� ÷�ö�ÿIÿ ï ü�ó��½ø"ú0öåò"ó!�Hú�¯/÷züp��+'óWø;ù�÷�ò"ó ý?ü�ñ�ù�ø,óZò"ózÿ
� ï ø��þý�ú0ö½ó)ò;÷/ÿ ï ñ�ùú�ûV³. g�´¬+ï��¡÷�ö�ÿ=÷�ò,óªò,ó�G'ñ ï ò"ó�ÿ�ø"úI��÷�¯'ó�òÚ÷E� � �Uµ ����¶
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ÂsË�ÏuÐ�Å�ÃdÐ�ÅL¿�Ð/Å�Ñ�Ã�Î Ô ÆxÉ¢Ç�Ã�Î'´��FÁFÂ<Å�ÑFÃdÂ<Æ.Ï
Â�Ã�ë�Å�ÑFÃªæ\ü��= 5* 3àÎ Ô ÆxÉ¢Ç�Ã�Ñ Ô Î
>�ÃdÂ<ÌsÎ9Æ Ô ÇñÇÚË�Ï
Ð¢Å Ô Æ�¿¯Ð Ô ÅÈ¿�Ï
Ð�ÕÖÂ�ÏuÆ�� �DÉFÂ�Ï�Í�ÁDË�ÅÈ¿�Ï
Ð.Ù:Ñ¢¿VËÛÑ«Í¢ÏuÆ�¿�Ð Ô Å<Ã�Î@Å�Ñ�Ã�Ñ�¿¯À
Ñ7Ü�ÃdÅfÆ�Á¢Ç�ÅÈ¿�É¢ÇÊ¿VË`¿�Å9Ì
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B�J2>�J
KMLON�ÖQPSRUTVJPÂWL1KXNYP[ZSJGR(JGK\L1TVP]KM^�_`JGKVJbac^XJ�deTfPgJ�^XTih�j�L1TVJQTVk(J,L]lGl�J
m(TML�Rnl�J�o*TML�Z]Z1hYR(ZeJ�p�§
àqlrhYJGRclrhYJ�^�oWL1RndesnL]lMt-Z]KfPSa(Rnd�l�P]R-TfKih�sua(TXhYP]Rc^'´�v`k(JCZSJGR(JGK\L1TfPSKM^Ean^XJOdwhYReTfkUhx^yL�RnLONYzu^{hx^yL1KVJ
|�{*}�~�� J ø�� �=ú o�À��#v�|��4¶ ø ßO� ú L1Rnd®L {¼Â Ç M�� ø��;� ú ´�v`k(J�L]lGl�JGm(TML�Rnl�J*p�P]K�� ��oSL1Rnd&s7§�T\L1Z]Z�hYR(Z
J'x�lrhYJGRnl�z�h�R�� ���JG��J
RUT\^�L�RndE^XPSj7J�P�pnTfk(J�scL]lMtUZSKfP]auRnd(^�_WJGKfJWJ�^XTih�j�L1TVJ�d&an^�h�RuZITVk(J/À���v�|��#¶
ÖQP]R-TfJÔÂWL�KXNYPC��JGKM^�h�PSRn^��!´���L1Rcd��!´ ß¤´�v`k(J�|�{*}�~�� J ��J
KM^{hYPSR��!´��CÖQPSRUTVJÔÂWL1KXNYPyZSJGR(JGK\L1TVP]K
_�LS^Ian^iJ�d�p�PSKITVk(JClGLGNxl�aUNxL1Tih�PSReP1p�^XPSj7J�P1p�TVk(JysnLSlrt-Z]KVP]a(Rcd(^�o�p�P]K&JO^XTXhYj�L1Tih�RuZg^Xzu^XTfJ
jyL�TXhxl
a(Rnl�JGKfT\LOhYRUTihYJ�^�hYRCTfkuJ&LSlGl�JGmuTML1Rcl�J�^�lGLGN�l�aUNxL1TfJOdban^�h�RuZ¦À���v�|��4¶®´-v`k(J?|�{*}�~�� J ZSJGR(JGK\L1TVP]K
hx^&LGN�^iP�an^XJOd�TVP�l�PSj7mnL�KfJ�Tfk(JET\L1ZSZ1hYR(ZgKML1TVJ�^3P1p�k(JOLO�-zK¯�LO��PSKW�fJGTM^�hYRe^{hYjEaUNxL�TXhYP]R�L1Rcd�hYR�§
lrNYan^�h���J��fJGT?d(L�TMLQL�Rnd�TVk(J7PSs(TMLGhYR(J�d�R(PSKfj�LON�h-ô�L1TihYP]R�p LSl�TfPSKM^?L1KfJ�TfkuJGR�ac^XJ�d�TfP¡dUJGKXhY��JETVk(J
k(J�LG�-zC¯qLG��P]K�l�P]R-TfJGR-TAhYR�¢�£�N?¤*�fJGT�JG��JGR-TM^µ´

Ç P]TVkE|�{*}�~�� J L1Rnd À���v�|��4¶�Z]J
R(JGKML�TfPSKM^�an^iJ`TVKfJGJ2§�NYJG��J�N¥jyL�TfKXh9½?J�NYJGj�JGR-T�lGLGN�l�aUNxL1TXhYPSRn^
p�P]K�Tfk(J?knL1K\d�^flGL�TfTfJ
KXhYR(Z(o¦l�P]R-��P1NYa(TVJ�db_`hYTfkgmnL�KML1j�JGTVKXh-ô�L1TihYP]Rn^3P1pWTVk(J&mnL�KfTVP]Rgd§hx^XTVKXhYs(a(TihYP]R
p�a(Rnl�TXhYP]Rn^µ´¨v`kuJ�P]a(TVZ]P1hYR(ZehYRUhYTXhxLON©L1Rnd�ànRcLON�^XT\L1TfJ�mcL1KfTVP]Rn^CL�KfJ�TfkuJGRªl�P]R-��JGKVTfJ�d�hYRUTVP�L
lGLS^flGLSdUJCP1p�Z1NYa(P]Rc^7L�Rnd Æ Æ mcLOhYKM^E_`hYTfkeJGR(JGKVZ]zeL�RndeL1R(ZSaUNxL1K�d§hx^XTVKXhYs(a(Tih�PSRn^CL]lGl�P]KMd�h�RuZ�TVP
¶«NYTML�KfJ�N�N�h-§�À:L1KXhx^�hW^XmUN�hYTfTihYR(ZyJ�¬�anL1TihYP]Rn^ ø�� ú ´�v`kuJ&^iTfKVJGR(Z]TVkyP1p:TfkuJ�^XJ3ZSJGR(JGK\L1TVP]KM^`hx^AhYRbTVk(J3_�LOz
P1p�j�P-dUJ�N�N�hYR(ZgTfk(J�mnL1KVTfPSRe^Xk(P�_WJGK&s-z�TML�t§hYR(ZCh�R-TfP¡L]lGl�P]a(R-T&TVk(Jyl�P1NYP]K�l�PSKfKVJ�NxL1TXhYPSRn^�o�­M®]¯�®1°
­M®1±� f°. f²q­' Mo(snJGTi_`J
JGR7TVk(J3hYRUhYTXhxLON�L1RndCànRcLON:^XT\L1TVJImcL1KfTVP]Rn^µ´`v`kuJImcL1KfTVP]R,^XkuP1_WJGK�TfJ
KfjEh�RcL1TfJO^
_�k(JGReTVk(Jyh�R-�SL1Kih�L�RUT�jyLS^f^&P1p#Tfk(JCmnL�KfTfPSR�p LGN³Nx^7snJ�NYP�_´TVk(JCTfk(KVJ�^Xk(P�Nxd�TfkcL1T�m�J
KfTfauKfsnL�TXhY��J
µ ÂpÕ¶s(KVJ�L1tu^�dUP�_�R�´·¶�TETfkUhx^¦}�JG��J�N�TfkuJQKfJ
jyLGh�R-h�RuZ[mnL1KVTfPSRn^yL1KVJCTfa(KVR(J�dwhYR-TfP·l�P1NYPSKXNYJ�^f^
knLSdUKfPSRn^�L]l
l�P]K\d§hYR(Z3TfP�m(k(J
R(P]j�JGR(P�N�PSZ1hxlGLGN�j�P-dUJ�Nx^�L1Rnd&TVk(J*m(KfP-l�J�^f^�hx^�lGLON�NYJ�d7±u¸�¹1°r®1²(ºY»�¸]¼½º ®1²
P]KW¾M°�¸2�1¿� f²c¼�¸]¼�º ®1²�´?|�{*}�~�� J JGj7m-N�P�zu^�TfkuJC­�¯�À-Á�¼I f°&j�P-dUJ�N:_�kUh�NYJ�À���v�|��4¶ÂJGj�mUNYP1zu^�TVk(J
Á�¼�°�º�²��Cj7P-d-J�N�p�P]KETVk(Jyp�KML1ZSj7J
RUT\L1TXhYPSRÃP1p�N³hYZSkUT�¬§acL1Kftu^'´e�(PSK7k(JOLO�-z·¬§anL�Kftu^ � ��opyyL1Rnd�Ä¿§
¬�anL1KVt(^MÅ�Tfk(J�p�KML�Z]j�JGRUT\L1Tih�PSR�hx^�j�P-dUJ�NYJ�dQs-zCTfk(J¸À�JGTVJGKM^iP]Rbp�K\L1ZSj7JGR-TML�TXhYP]R�p�a(Rnl�TXhYP]Rn^¬øÜßGÆ ú
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_`hYTfkÂÇ è[È � � �]�S��p�P]KÑy5§�¬�anL1KVt(^�L1RcdÉÇ èwÈ � � �S�¡p�PSKCÄ5§�¬�anL1KVt(^µ´�v`k(J,Z]JGR(J
KML1TVP]K\^©hYRnlrNYandUJ
Lyj7P-d-J�N�p�P]K�Tfk(JyÀ-²q¹! f°
¯�Ê]º�²H�ñ fË1 f²c¼`_�kUhxlrkgd-J�^fl�KihYs�JO^#TVk(JEknLSdUKfPSRUh-ô�L1Tih�PSRem(KfP-dUacl�TM^3P1pWTVk(J
snJ�L1j=KfJ
j7RnL�RUT\^'´*v`k(J�a(RndUJGKiNYz§hYR(ZEJG��J
RUT*j�P-dUJ�N�N�h�RuZ©hx^`TfauR(J�d7TVPINYP�_ÍÌ â�Î �ÎCl�P1N�N�h�^�hYP]Rgd(L�TML
� ^iP1p�T�l�P1N�N�hx^{hYP]Rc^rÅ5´�v`kuJQP]auTfm(a(T�P1p�TVk(JCZ]JGR(J
KML1TVP]K\^©hYRnlrNYandUJ�^�Tfk(Jyp�P]auK#§���J�l�TfPSKM^EP1p?LGN�N3TVk(J
mnL�KfTXhxlrNYJ�^�_�kUhxlrkCmnL�KfTXhxlrhYmnL�TfJ&hYRQTVk(J�mnL1KVTfPSRg^Xk(P�_`J
K�L1Rnd,LONx^XPyTVk(J?L1m(muKfP]muKXhxL1TVJ&h�Rcd§hxl�J�^«p�PSK
l�PSR(R(J�l�TihYR(ZQJ�LSlrkgmnL�KfTXhxlrNYJyTVPbhYTM^?L1Rnl�J�^XTVP]K2´Cv`kuJ7hYRUp�P]KVjyL�TXhYP]R[hx^It�JGmuT#hYReLC^im�JOlrh9àqlyd(L�TML
snL�R(t�lGLON�NYJ�d¨Ï`Ð*Ñ�Ò�´*v`kuJ�dUJGTVJ�l�TVP]KE^�hYjEaUNxL1TXhYPSR�oyÓAÔ:Õaø ß�ß ú o*an^iJ�^©TVk(J J { Ó À¨snL1R(twL1Rnd
mnL�KML1j�JGTVKXh-ô�L1TihYP]RgP1p�dUJGTVJ�l�TfPSK�KVJ�^XmnPSRn^XJ�^�snL]^iJ�dQP]R�TVJ�^XTVs�JOL1jÖj�J�LS^Xa(KVJGj7J
RUT\^`P]K3TVa(R(J�dQTVP
TfkuJQduL1TML-o�TfP·l�KfJ�L�TETfk(Jyp�aUN�NYz�^�hYjEaUNxL1TfJOdÃd(L�TML�snL1R(tu^&p�P]K�J�L]lMkeJG��JGR-T2´ev`kUhx^yLGN³NYP�_�^7TVk(J
m(KVP-l�J�^f^�hYR(Z�L1Rnd�^XJ�NYJ�l�TihYP]RyP�p:^{hYjEaUNxL1TVJ�d7JG��JGR-TM^�TfP�snJ3mnJGKXp�PSKfj�J�d�hYRyJµ½nLSl�TXNYzETfkuJ3^VL1j�J�_�LOz
L]^`hYRQTVk(J?d(L1T\L!´

�iR�P]KMd-JGK�TfPyj�P-dUJ�NWl�P]KfKVJ�l�TiN�z,Tfk(J�d-J�lGLGzQP�p`kuJ�LG�Uz�¯qLG��P]K3knLSdUKfPSRn^3Tfk(J¦Âp}�{ M ÖQP]R-TfJ
ÂWL1KiNYPÅø ß�� ú ^�h�jEa-N�L�TXhYP]RCmnLSlrtSL�Z]J�o:Ó3Ó`oU_�L]^*an^XJ�då´*v`k(J3mnL�KfTXhxlrNYJ�N�hx^XT`p�KVP]j=Tfk(J�j�LOhYRCZ]JGR(J
KML?§
TfPSKM^�_�L]^�p�JOdITfP�Tfk(J µ�µ ^{hYjEaUNxL�TXhYP]RymcL]lMt]L�Z]JW_�kUhxlrkEKVJGj7P���J�^�TVk(J�dUJ�l
LOz�m(KfP-dUacl�TM^�P1pqk(JOLO�-z
¯qLG��P]K�j�J�^iP]Rn^`p�KfPSj´Tfk(J3N�hx^XT�L1RndCTfk(J
R�hYT�KfJ2§ dUJ�l
LOzu^`TfkuJ#hYRUhYTih�L�TfPSK3k(J�LG�-zC¯qLG��P]K�j�J�^XPSR�´

v`k(J�LÊ{�Â Ç M�� ÖQP]R-TfJ�ÂWL�KXNYPg_�L]^&ac^XJ�d[TfPg^iTfand-z�TVk(JCt§hYR(JGj�L1TihxlG^&P1p�Tfk(J�~ £×�fJGT\^
snLSlrt-Z]KVP]a(Rnd�L1Rcd©TVk(J�T\L1ZSZ1hYR(Z&JµxClrhYJGRcl�zIhYRC¢ y y`L�Rndy¢ÂÄ ÄAJ
��JGRUT\^'´�LÊ{�Â Ç M�� hx^*L3mnL1KVTfPSR�§
NYJG��J�N ÖQPSRUTVJ�ÂWL1KiN�P�m(KfPSZ]K\L1j snL]^iJ�dØPSRÉTVk(JgJ'½nLSl�TCl�PSj7mua(TML�TXhYP]RÂP�pETVk(JQNYJ�L]d§hYR(Z�PSKMdUJ
K
j�L1TfKih9½&J�N�J
j7JGR-TM^�P�p�¢ £eR��fJ
TM^ � R È �UÙG¤SÙ5�UÙ \UÙfÆW�fJGT\^rÅnm(KVP-dUanl�Tih�PSR�´Wv`k(J`PSa(Tfm(auT�l�KVJ�L1TVJ�dIs-z
LÊ{�Â Ç M�� hx^�L1RCJG��JGR-T�N�h�^iT�l�P]R-TMLGhYRUhYR(Z7TVk(J�_`J�hYZSkUTWP1p:Tfk(J3J
��JGRUTWL�Rnd7TfkuJ#p�PSa(K#§�j�P]j�JGRUTVa(j
��J�l�TVP]K\^`P1p:Tfk(J�¢ dUJ�l
LOz�m(KfP-dUacl�TM^�L1RndCTfk(J?LS^f^XP-lMh�L�TfJ�d�mnL�KfTfPSRn^'´p{���JGR-TM^Ap�KfPSjjLÊ{�Â Ç M��
L1KVJ�hYRUTVJGKXp LSl�J�d7��hxLELImnLSlrtSL�Z]J?lGLON�NYJ�dQÚ�ÐAÛ�Ò*Û�Ü7_`hYTVkbTVk(J�|�{*}�~�� J ÖQP]R-TfJ®ÂWL�KXNYP�´Wv`k(JGR¦o
|�{*}�~�� J m(KfP���h�d-J�^�Tfk(J�JG��P1NYa(TihYP]RCP1p�TVk(J�L {¼Â Ç M�� mnL1KVTfPSRn^�ouL]d(d(^�hYRUhYTXhxLON:L�Rnd ànRnLGN�^iTML1TVJ
Z1NYa(PSRÂKMLSd§hxL1Tih�PSRÝL�RndØmuKfP��§hxdUJO^bL�RÂa(Rnd-JGKXNYz�h�RuZÃJG��JGR-T2´�LÊ{�Â Ç M�� _`hYTVkÉTVk(J[|�{A}
À*}�v
hYRUTVJGKXp LSl�J�h�^,^Xk(P�_�RÂTVPeKfJGm(KVP-dUanl�JgTfkuJ�t�hYR(JGj�L1TXhxl[d�h�^iTfKih�sua(TXhYP]Rc^�PSsn^XJGKV��J�d�hYR¨¢�£=�fJGT\^

¤�ÆSÆ



JG��JGR-TM^�hYRQTfkuJ&duL1TMLÅøÞÆ �?ú ´
v`k(J Ö�} � Õ3�ImnL�KfTVP]RQmcL1KML�j7J
TfKXh-ô�L�TXhYP]RCp�a(Rnl�TihYP]RC_�LS^`an^XJ�d�TfPEZ]J
R(JGKML�TfJ�LGN�N�Tfk(J ÖQP]R-TfJ

ÂWL1KiNYP[JG��JGR-T?^fL1j�mUNYJ�^Ean^XJOdwhYReTfkUhx^yL�RnLONYzu^{hx^�o�a(RUNYJ�^V^©PSTfk(J
Kf_`hx^XJ¡^XTML�TfJ�då´ev`kUhx^7^iTfKfacl�Tfa(KVJ
p�a(Rnl�TXhYP]RCh�^�^XkuP1_�R,TfP�KfJGmuKfP-dUanl�JITVk(J�KfJ�^iaUNYTM^�P1pW¢ L]^izUj�j7J
TfKfz�L1T�ÂpÕ�� ø ßO� ú ´
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v`k(J�m(KfJ�^iJGRnl�J�P1p��fJGTM^�P]Kih�Z�hYRnL1Tih�RuZ�p�KVP]jOyE¬�anL1KVt�knLSdUKfPSRedUJ�l
LOzu^�hx^IP]RuJ7P�p�Tfk(J�lrkcL1K#§
L]l�TfJGKih�^iTXhxl�^{hYZSRnL1TVa(KfJgP1p?����&JG��J
RUT\^'´·¶3^�dUJ�^fl�KXhYsnJ�dwhYR�Â*knL1m(TVJGK,¤]o�Ti_`PÄy¿§ ¬§acL1Kft¡�fJGTM^�L1KVJ
J'½umnJ�l�TfJOd�hYRyTVk(J�ànRnLGN�^iTML1TVJ3P1p:L&� ��*d-J�lGLGz1´�|�P1_WJG��JGK
o1hYRym(KMLSl�TXhxl�J¥oUP]RuJ3P]K�^XP]j�JGTih�j�J�^*s�PSTfk
P1p�TVk(J�y5§�¬�anL�Kft��fJGT\^Ij�LOzQp LGN�N�P]auTM^{hxdUJCTVk(JCdUJGTVJ�l�TVP]KGõ�^�L]lGl�J
m(TML�Rnl�J�P]K&j�LGz�knLG��J7TVP�PQNYP1_
ö�÷�TVPysnJyl�PSa(R-TfJ�du´�v`kuJªy¿§ ¬§acL1Kft¡l�P]R-TfJ
RUT3P�pWTfk(J®ànRcLONW^iTML1TVJyl
L1RgLONx^iPQsnJEJGR(knL�Rnl�J�d�d-a(J
TfPÅy�õ�^«p�KVP]j!Z1NYa(P]Rw^XmUN�hYTfTih�RuZ�´y�iR�TfkUhx^�lGLS^XJ�L�Z�NYa(P]R[muKfP-dUanl�J�d¡p�KVP]jóh�R-h�TihxLON�PSK�ànRnLON�^iTML1TVJ
KMLSd§hxL1Tih�PSR[l
L1R,^XmUN�hYT3TVP�L©k(JOLO�-zC¯qLG��PSK�mnLOhYK�_`h�TVk�^ijyLGN³N:m(KVP]snL�sUh�N³hYTiz � ±E¤=²7Å ´

v`k(J�LG��JGK\L1ZSJ�p�K\L]l�TihYP]R&P�påy5§�¬�anL1KVt*�fJGT\^�L]^�L�p�a(Rcl�TXhYP]REP�p(TVk(J��fJ
T�jEaUNYTXhYmUN�hxlrhYTXz3hYRÔÀ���v�|��#¶
^{hYjEaUNxL�TfJ�dy� ��*dUJ�l
LOzu^*L1KVJ�^Xk(P�_�R7hYR,��hYZ]auKfJ3Æ7´�¤;´��iR�Tfk(J?¢Í£×ø�\W�fJGT`KVJGZ1hYPSR�oUTVk(J�ànRnLGN�^iTML1TVJ
P1p�L«� ���d-J�lGLGz�hx^¦p�a-N³NYz�KfJOl�P]Rn^iTfKVanl�TfJOdIL�Rnd&TfkuJ`LG��JGK\L1ZSJAR-a(jEsnJGK�P�påy¿§ ¬�anL1KVt*�fJGTM^ � ¤�´ � Å�KVJ�L]lMk(J�^
TfkuJIJµ½(mnJ�l�TVJ�d7�SLONYa(J¤´

�iR[l�PSRUTVKMLS^XTGo-�fJGT\^�p�KfP]j�^iTML�Rnd(L1K\d µ ÂpÕ¶¢ £�ù¡�fJGT3muKfP-dUanl�TXhYP]ReP]KihYZ1hYRnL1TVJyp�KfP]jÖN�hYZ]k-T
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��hYZ]auKfJ�Æ�´Y¤ ï v`k(J�R-a(jEsnJGKgP1p y¿§��fJGT\^�J'½umnJ�l�TVJ�dýhYRÝ� ��iÀ���v�|��4¶ ÖQP]R-TfJãÂWL�KXNYP�JG��JGR-TM^
� Ö í�þ,è�È ¤?ß��eÿ�J��®­�l â Å?LS^yLQp�a(Rnl�Tih�PSR�P1p�TVk(J?�fJGT�jEaUNYTXhYmUN�hxlrhYTXz¤´Év`kuJQJG��JGR-TM^?L1KVJQKfJO¬§aUhYKVJ�dTfP�mnLS^f^�Tfk(JE¢ ^iJ�NYJ�l�Tih�PSR�l�KihYTfJGKih�L�L]^�dUJ�^Vl�KXhYsnJ�dyh�RCTVk(J�m(KfJG��hYP]an^�lMknL1m(TVJGK2´
¬�anL1KVtbPSK3Z1NYa(PSRn^*�fJGTM^µ´�v`k(JGKfJ�p�P]KfJ�L1R-zCk(J�LG�Uz¦¯qLG��PSK3l�PSRUTVJGR-T«hYR�Tfk-h�^�TXz-mnJ&P�p*JG��JGR-TM^�L�KXhx^XJ
p�KfPSj Z1NYa(PSR�^XmUN�hYTfTihYR(Z�´��3^�hYR(ZÃTVk(J��Ê{�Â Ç�� � ÖQP]R-TfJ ÂWL1KXNYPuo�h�TChx^�JO^XTXhYj�L1TVJ�dØTVknL1TCTVk(J
p�KMLSl�TXhYPSRyP1p*¢ ø�\*�fJGT*JG��JGR-TM^�_`hYTfk�TX_WPÔy5§��fJ
TM^*L1T*TfkuJ�ànRnLGN�^iTML�TfJ�hx^A± �H²Ñ´�v�L1sUNYJ3Æ7´�¤�^Xk(P�_�^
TfkuJ«p�K\L]l�Tih�PSRCP1p µ ÂpÕÍ¢�£bù��fJGTW_`h�TVkyTi_`P¸y¿§��fJGTM^*L�T`Z]J
R(JGKML�TXhYP]RyNYJG��J�N�L]^�L#p�auRnl�TXhYPSRyP1p�TVk(J
�fJGT�jEaUNYTXhYmUN�hxlrhYTiz[LS^&dUJ
TfJGKVj©hYR(J�dQac^{hYR(Z�TfkuJ��Ê{�Â Ç�� � ÖQP]R-TfJ¦ÂWL1KiNYP�´,v`k(JGKfJ�p�P]KfJ¥o�L7NxL1KVZ]J

ÖQa-N�TihYmUN�h�lMh�Tiz �(K\L]l�Tih�PSR � ²7Å
¢ £�¤W�fJGT ¤�´��S� ÷ ��´����
¢ £ ���fJGTM^ ¤;´Ü� ÷ ��´��U¤
¢ £ \��fJGTM^ ��´�Æ ÷ �!´Ò\

v�L1sUNYJ�Æ�´Y¤ ï �(KMLSl�TXhYP]RCP�p*¢Í£·�fJGTWJG��JGR-TM^�_`hYTfkCTi_`P¸y¿§��fJGTM^�o-L]^�LIp�a(Rnl�TXhYP]RCP1pu�fJ
T`jEaUNYTXhYmUN�hxlrhYTiz
L1TWmnL1KVTfPSR�NYJG��J�N�LS^`dUJ
TfJGKVj©hYR(J�dEan^�h�RuZ7TVk(J�� {¼Â Ç�� � ÖQPSRUTVJÁÂWL�KXNYP�´p{�KfKVP]KM^�L�KfJ�^iTML�TXhx^XTih�l
LONP]R-N�z¤´

R-a(jEsnJGK�P1p µ ÂpÕ¨¢�£�ø�\��fJGT\^`JG��JGR-TM^�l�PSRUTVKXhYs(a(Tih�RuZysnL]lMt-Z]KfPSa(RndCTfP�Tfk(J�� ��W^{hYZ]RnLGNWlGL�RQsnJ
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J�N�hYj©hYRnL�TfJ�d�KfJO¬§aUhYKih�RuZCL1T�NYJ�LS^XT3PSR(J&P�pWTfk(J��fJGTM^`hYR[¢Í£íø�\3�fJGT�JG��JGR-TM^`TfP�snJ&hxdUJGR-TXh9ànJ�d,L]^
Lªy¿§ ¬§acL1Kft�lGL1Rnd�h�duL1TfJ¤´

v`k(Jyj�JGTfkuP-dwP�p�hxdUJGR-TXh�p�z§hYR(Z·L�y5§ ¬§anL�Kft��fJGTIhx^&t-R(P�_�ReL]^7±� V¸1Ë
Ê	��¸1ËS®1°�¼�¸2�.�1º�²��;´·v`k(J
TfJOlrk(R-h�¬�a(J�^�d-JG��J�NYP]mnJ�dyTfP�L]l
l�P]j�mUN�hx^Xk�^ianlMkQLETMLS^XtCL�KfJ?Tfk(J?^Xaus-�fJ�l�TM^`P�p�TVkUhx^�lMknL�m(TfJGK.´

|�J�LG�-z ¯�LO��PSK�hxdUJGR-TXh9àqlGL�TXhYP]R�lGL1REsnJ�L]lMkUhYJG��J�d�sUz?J'½umUNYP1hYTXhYR(Z�^XP]j�J�lMknL1K\L]l�TVJGKXhx^XTihxl`m(KfPSm�§
JGKVTXhYJ�^�P1p*k(JOLO�-zÔ¯qLG��P]K�knL]dUKVP]R¡dUJ�lGLGzu^Ah�Rgl�P]jEsUhYRnL�TXhYP]R�_`hYTfk,Tfk(J�J'½cl�J�N�NYJGR-T�mnP�^{hYTih�PSR�KVJ�^XP�§
NYa(TXhYPSRQP1p:TfkuJ�^{h�N�hxl�P]R,��JGKfTVJ'½�dUJGTVJ�l�TfPSK ��
 Ù È ¤G� Ý2� ¤A£�� � � Ú z â÷ Å 
�jCÅ5´*v`k(JÊy�L1RcdbÄ5§�knL]dUKVP]Rn^
knLG��JyKVJ�NxL1TXhY��J�NYz�NYP]R(Z�N�h³p�J
TXhYj7J¥o
�f± ¤;´���L1Rnde�!´�Æ�±î¤�mn^&KfJ�^imnJ�l�TXhY��J�NYz1´ ÖQP]KfJ
P1��J
KGo�hYRe� ��
JG��JGR-TM^�o+y�L1Rnd�Ä¿§�knLSdUKfPSRn^©KVJ�l�J�hY��JENxL1KfZSJQTVKML1Rc^X��JGK\^XJysnP�P�^iTM^ ���jz ÷���±óÆ]Æ[ÿ�J�� ­�l1Å#L1Rnd
TfK\LG��J�N�L[^�hYZ]RUh9àqlGL�RUT�d§hx^XTML�Rnl�JQhYRÃTVk(JQTVKML�Rn^X��JGK\^XJCmUNxL1RuJ�s�J�p�P]KfJ,Tfk(J
zedUJ�lGLGz1´�v`k(J,j7J�L�R
d§hx^XT\L1Rnl�JITVKMLG��J�N�NYJ�d7s-z¦y5§�knL]dUKVP]Rn^AhYRC� ��*JG��JGR-TM^�hx^`P1p�TfkuJ3P]K\dUJGK�P1p�\�´��&j�j�´:��hYZ]a(KVJ�^ÃÆ�´Ò� � L§Å
L1Rcd � sqÅW^Xk(P�_ÂTVk(J z ÷�L�Rnd��,d�h�^iTfKih�sua(TXhYP]R·L1T�Z]J
R(JGKML�TXhYP]RQNYJG��J�N�P1pºy¿§�knL]d-KfP]Rc^�hYRPÀ���v�|��#¶
� ��ªÖQP]R-TfJiÂWL1KXNYP[J
��JGRUT\^©_`hYTVkª� í�þ,è]È ¤?ß��eÿ�J��®­�l â ´ªv`k(Jgd�h�^iTML�Rnl�J�TfK\LG��J�N�N�JOd�s-z�TVk(J��®§
knLSdUKfPSRn^�hYRªTfk(J�TVKML1Rc^X��JGK\^XJ�mUNxL1RuJ�o3KfJ�p�J
KfKfJOd�TfP�LS^�¼�°�¸1²uÁMË1 f°�Á= g¹! V­M¸1Êe¯« f²H�]¼½±ý®1°�� î�� o«hx^
^XkuP1_�R[hYR���hYZ]a(KVJCÆ�´Ü� � l1Å ´�v`k(J�y5§�knL]dUKVP]R$dUJ�lGLGz���JGKVTfJ'½¦o�tUR(P�_�R�L]^7Á= V­M®1²�¹�¸1°�Ê,Ë1 f°
¼Í ��Oo�hx^
^{hYZSRUh9àqlGL1R-TXNYz,d§hx^Xm-N�LSl�J�dy_`hYTfkCKfJO^XmnJ�l�TWTfP&TVk(J�Î �Î7h�R-TfJ
KML]l�TXhYP]RC��JGKVTfJ'½©L1RndCl�PSRn^XJ�¬�a(JGR-TXNYzETVk(J
TfK\L]lMt(^�JGj7J
KfZ1hYR(Z3p�KVP]j¨TVkUhx^*^XJ�l�PSRnd(L�Kfz&��J
KfTfJµ½�oSL1m(mnJ�L�K*_`h�TVk©NxL�KfZ]J�h�j�mnLSl�T�mnL�KML1j�JGTVJGK�_`hYTfk
KfJO^XmnJ�l�T�TVP7TVk(J�m(KXhYj�L1Kfz���JGKfTVJ'½�´

v`k(J�L�sUh�N�h�TizETVP�hxdUJGR-TXh�p�z?^XanlMkEd§hx^imUNxL]l�J�dETfK\L]lMt(^�L1RcdI��JGKVTXhxl�J�^�dUJGmnJGRndu^�PSRETfk(JWKfJ�^iP1NYa(TXhYPSR
p�P]K�d-JGTfJGKVj©hYRUhYR(ZgsnP]TVkÃTfkuJbTVKMLG�fJOl�TfPSKfz[P�p3J�LSlrkeTVKML]lMteL�Rnd[Tfk(JCmnP�^�h�TihYP]RªP1p�TVk(JCm(KXhYj�L1Kfz
hYRUTVJGKMLSl�TXhYPSRQ��JGKVTfJ'½¦o]p�KfP]j=_�kUhxlMkbj�P�^iT�TfK\L]lMt(^`JGj�L1RcL1TfJ¤´*v`k(J � ���ýdUJGTfJOl�TfPSK�P��qJGKM^�L&��J
Kfz
ànR(J�mnP�^�h�TihYP]RÃKVJ�^XP�NYa(TXhYP]R$L1Rnd�h�^�an^XJOd�TVPQKfJO^XP1NY��J�Tfk(JO^XJC^iJ�l�P]Rcd(L1KVz���JGKfTih�l�J�^�L1Rnd�hxdUJ
RUTih³p�z
d§hx^Xm-N�LSl�J�dQTVKML]lMtu^'´

v`_`P[T\L1ZSZ1hYR(ZeTfJ�lMk(RUhx¬�a(J�^EsnL]^iJ�d�PSR�TfK\L]lMt§hYR(Z�hYRUp�P]KVjyL�TXhYP]R�p�KfPSj TVk(J � ���îdUJ
TfJ�l�TVP]K
_`J
KfJ,dUJG��J�NYPSm�JOd·p�PSK7kuJ�LG�UzP¯qLG��P]KEknLSdUKfPSRÃhxdUJGR-TXh9àqlGL�TXhYP]R�´ � RuJbP�p�TfkuJbTVJ�lMk(RUhx¬§auJ�^&an^XJO^
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��hYZ]auKfJ3Æ7´Ü� ï v`kuJ z ÷ � L§ÅMo-mn^XJ
andUP;§�KML�mUhxd§hYTiz � s�Å*L�Rnd7TVKML1Rc^X��JGK\^XJ�dUJOlGLGz&N�J
R(Z]TVk � l1Å:d§hx^XTVKXhYs(a�§TXhYPSRn^IP�p�y¿§�knL]d-KfP]Rc^IsnJ�p�P]KVJCL1R-zgdUJGTVJ�l�TVP]K3KVJ�^XP�N�auTXhYP]ReJ'�qJ�l�T\^�L]^IJµ½(mnJ�l�TVJ�dbhYR À���v�|��4¶¨� ��
^{hYjEaUNxL�TfJ�dCJG��JGR-TM^ � � í�þ,è È ¤?ßO��ÿ�J��®­Ol2â�Å5´
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L1T�N�JOL]^XT�TX_WP�_WJ�N�N�d�h�^imUNxL]l�JOdØTVKML]lMtu^7l�PSRUT\LOhYR(J�d[hYRn^{hxdUJ·Ly�fJGTEhYRÃP]K\dUJGKyTVP[KfJOl�P]Rn^iTfKVanl�T�L
^XJOl�P]RnduL1Kfz·��JGKfTVJ'½�´¡v`kUhx^&TML1ZSZ1hYR(ZeLGNYZ]P]KihYTfk(j h�^&t-R(P�_�R�L]^7Á= V­M®1²q¹�¸1°�Ê�Ë1 f°
¼I ���¼ ¸2�2�1º�²���®1°
( Ð*),+�Ü.-Á´��{p�L�^iJ�l�PSRnd(L1KVz[��JGKVTfJ'½,h�^&KVJ�l�PSRn^XTVKfanl�TVJ�d�hYRn^�h�d-J�L&�fJ
TEL1Rcd·hYT&hx^E^{hYZSRUh9àqlGL1R-TXNYz
d§hx^Xm-N�LSl�J�d�_`hYTVk�KVJ�^XmnJ�l�T�TfPyTVk(J�Î �Î�h�R-TfJ
KML]l�TXhYP]Rg��JGKfTVJ'½¦o(Tfk(J��fJGT#l�P]R-TMLGh�R-h�RuZQTfk-h�^���JGKfTVJ'½yhx^
dUJ�lMN�L�KfJ�d·L¡±� V¸1Ë
Ê	��¸1ËS®1°�¼ ¸2�;´,|�P�_`JG��JGK
o�^XJOl�P]RnduL1Kfzg��JGKVTXhxl�J�^3l
L1ReLGN�^iP�snJ7KVJ�l�P]Rc^XTfKVanl�TVJ�d
hYRn^{hxdUJCR(PSR�§�k(J�LG�Uzi¯qLG��P]K��fJ
TM^'´¡v`k(J�^XJ�^XJ�l�PSRnd(L�Kfzg��JGKfTih�l�J�^&L�KfJyJ�hYTVk(JGK&mukUzu^{hxlGLGN�KfJO^XaUNYTXhYR(Z
p�KfPSj�/ÖP]K10�d-J�lGLGz(^*P]K�a(Rum(kUzu^{hxlGLGN�KVJ�^XaUNYTih�RuZ7p�KfPSj´dUJ
TfJ�l�TVP]KWKfJ�^iP1NYa(TXhYPSR�J'�qJ�l�TM^�oUTVKML]lMt�h�RuZ
hYR(J'x�lrhYJGRnlrhYJ�^�P]K*TfK\L]lMt&mnL�TfTfJ
KfREKfJOl�P]ZSRUhYTXhYP]R7p LGh�N�auKfJ�^µ´`v�L1ZSZ]J�d��fJGTM^�KVJ�^XaUNYTih�RuZ#p�KVP]j=dUJ
TfJ�l�TVP]K
J'�qJ�l�T\^�L1KVJIt-R(P�_�R,L]^3¿Eº�Á�¼�¸2��Áµ´*v`k(J&jEhx^XTML�Z7K\L1TVJ&d-JGTfJGKVj©hYR(JO^`Tfk(J3hxdUJGR-TXh9àqlGL�TXhYP]R�mnP�_`J
K�P1p
L7T\L1Z]Z�hYR(Z�LGN�ZSP]Kih�TVk(jÅ´©�iR,Tfk(J�dUJ
��J�NYP]m(j�JGR-T�P�p�L�TML1ZSZ1hYR(Z¡LONYZ]PSKXhYTfk(j ^XmnJ�lMh�LGN�L1TfTVJGR-TXhYP]RQhx^
mnLGh�d�TfP�L]lMkUhYJG��J�kUhYZ]kgJ'xClMh�J
Rnl�zyp�P]K�hxdUJGR-TXh9àqlGL�TXhYP]R[P�p¼y¿§��fJGTM^�_�kUh�NYJ7j�LOhYR-TMLGh�R-h�RuZQTfkuJINYJG��J�N
P1p�j©hx^XT\L1Z¥^«TVPyLIp�JG_×m�J
KMl�JGR-TANYJG��J�N�´

¶�^XJ�l�PSRnd�y5§�TML1ZSZ1hYR(ZyTVJ�lMk(RUhx¬§auJIt-R(P�_�R�LS^��= \¼32n°r®54M¸54rº�¯�º�¼�Êy¼ ¸2�2�1º�²��&_�L]^�LONx^XP�dUJG��J�NYP]mnJ�då´
v`kUhx^3TML�Z]Z1hYR(Z¡LONYZ]PSKXhYTfkuj an^iJ�^3Tfk(J&hYj�mnL]l�T3mnL1K\L1j�JGTfJ
K3P1p*hYRnd§hY��h�d-anLON�TfKMLSlrtu^3l�PSRUT\LOhYR(J�dbhYR
L3�fJGT�TfP,dUJGTVJGKfjEhYR(J&TVk(JEm(KfPSsnL1s-h³N�hYTiz�TVk(JETfK\L]lMtCP]KXhYZ�h�RcL1TfJO^Ip�KfP]j!Tfk(JEmuKXhYjyL�KfzCh�R-TfJ
KML]l�TXhYP]R
��JGKVTfJ'½$´+Â*P]j�mnL1Kih�RuZyTfk(J�TfKMLSlrt�d§hx^XmUNxL]l�JGj7J
RUT�TVPETfk(J � ����dUJGTVJ�l�TVP]K`KVJ�^XP�NYa(TXhYP]R¦o�Tfk(J�m(KfPSs�§
L1s-h³N�hYTiz�TfknL�T3TfkuJ&TfK\L]lMt,d§hx^XmUNxL]l�JGj7J
RUT�hx^3l�P]Rn^�h�^iTfJGR-T3_`hYTfkgKfJO^XP1NYa(TihYP]RgJ'�qJ�l�TM^�LONYP]R(J�l
L1R�snJ
dUJGTVJGKfjEhYR(J�du´EÂ*P]jEsUhYRnL�TXhYP]R�P�p�TVk(J3m(KVP]snL�sUh�N�h�TihYJ�^3P1p�LON�N�TfK\L]lMt(^�h�R,L��fJGT*NYJ�L]d(^�TfP�L1RCP���JGKMLGN�N
m(KVP]snL�sUh�N³hYTizyp�P]K�TVk(J*�fJGT.´*�cPSK`k(JOLO�-zÔ¯qLG��P]K��fJ
TM^�o-TfkUhx^`m(KVP]snL�sUh�N�h�Tizyhx^«Jµ½(mnJ�l�TVJ�dETfPEsnJ�^Xj�LON�N)´
¶[�fJGT*hx^�l�P]Rn^�hxdUJGKfJOd�T\L1ZSZ]J�d7h�p�TVk(J�KfJ�^iaUNYTXhYR(Z��fJGT`muKfP]scL1sUh�N�hYTXzyhx^�^Xj�LON�NYJGK�TfknL�R,L&m(KfJ�d-J'ànR(J�d
�SLONYa(J1´��(P]K�TfkUhx^?L1RnLGN�zu^{hx^�o�Tfk(J�jyL2½UhYjEa(j�LGN�N�P�_WJ�dy�fJGTVm(KfPSsnL1sUh�N�hYTiz�_�L]^&lMk(P¥^XJGRgTfPCsnJI�= \¼76
2n°�®54M¸54Mº�¯�º�¼½Ê ¥98;:<8;=;´�v`kUhx^��SLONYa(J`hx^�KVJ�NxL1TXhY��J�NYz�N�P�P¥^XJ�l�P]j�mnL�KXhYR(Z3TVP3Tfk(J � {�Â>��v?��LGNYZ]P]KihYTfk(j
LON�NYP�_`hYR(Z�p�PSK&j�P]KVJ7snLSlrt-Z]KVP]a(Rcd�d-a(J7TVPQjEhx^XTML�Z�^EL�Rnd�j�P]KfJ�JG��JGR-TM^�_`hYTfkwÄ¿§��fJGTM^µ´�¶3^&d�h�^I§
l�an^V^XJ�dIhYRyTVk(J`p�P1N�NYP�_`hYR(Z � J�l�TihYP]Rn^*L1Rcd�hYR�Â*knL1m(TVJGKW�Uo�TfkuJ�J'xClMh�J
Rnl�z�TfP3hxdUJGR-TXh�p�z�Ä5§��fJGT\^�_`hYTfk
�fJGTVm(KfPSsnL1sUh�N�hYTiz©hx^�Ti_`h�l�J�Tfk(J�J'x�lrhYJGRnl�zIP�p¦Ä¿§�TML�Z]Z1hYR(ZEJµxClrhYJGRcl�z�P1p � {�Â>��v?�Ô´�v`kuJ`N�P�P¥^XJGKWKfJ2§
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¬�aUhYKfJGj�JGR-T`L�m(mUN�hYJ�dbPSR?�fJGTfm(KVP]snL�sUh�N�h�TizC_�LS^Aan^iJ�dyTfP?JGR(knL�Rnl�J3TVk(J�^XJ
Rn^{hYTXhY��J�TfP?snL]lMt-Z]KfPSa(Rnd
JG��JGR-TM^�LON�NYP1_`hYR(ZQp�PSK�s�J
TfTfJ
K&^iTfand�h�JO^#P�p�Tfk(JE�SL�KXhYP]an^&scL]lMtUZSKfP]auRnd�^iP]a(K\l�J�^µ´7v`kuJ�^XJ�^XTVand§hYJ�^
lGL�R�p�a(KfTVk(JGK?an^XJ�dgTfP�KfJOlGLON�hYs(KML�TfJ,L1RcdwKVJ2§�J'½nL�j©hYR(J�p�J�L1TVa(KfJ�^�P1p�TVk(J � {�Â>��v?�óLGNYZ]P]KihYTfk(j
_�kUhxlMkbj�LGz7kcLO��J�s�J
JGRyR(JGZ�NYJ�l�TfJOd�PSK�kUhxd(dUJGR,dUauJ3TfPETVk(J?^Xj�LON�N�snL]lMt-Z]KfPSa(RndCl�PSRUTVKXhYs(a(Tih�PSR�´
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��hYZ]auKfJ�Æ�´Ü\ ï v`k(JEZSJGR(JGK\L1TVP]K�NYJG��J�N z ÷[d§hx^iTfKXhYs(auTXhYP]Rn^&P�p*N�J
m(TfPSRn^�p�KfP]j y � L§Å�L�Rnd�Ä5§�knL]dUKVP]RdUJ�l
LOzu^ � s�Å�hYRb� ��EÖQPSRUTVJ®ÂWL1KiNYPEJG��JGR-TM^ � � í�þ,è]È ¤=ß��§ÿ�J�� ­�l â Å:Z]JGR(J
KML1TVJ�d7_`hYTfkCTVk(J�À���v�|��#¶ÖQP]R-TfJÔÂWL�KXNYPyZ]J
R(JGKML�TfPSK2´

� P]j�J7p�K\L]l�Tih�PSReP1p�k(J�LG�-z ¯�LO��PSK&knLSdUKfPSRn^EdUJ�l
LOz·^XJ
j©h�NYJGm(TVP]RUhxlGLGN³NYz1´·v`kUhx^&m(KfPSmnJGKfTizgP1p
k(J�LG�-z�¯qLG��PSKC¬§acL1Kft$dUJ�lGLGzu^�hx^yan^iJ�dØs-z�L[TfkUhYKMd�TML�Z]Z�h�RuZÃTfJOlrk(R-h�¬�a(JglGLGN�N�JOdýÁ
®X¾�¼E¯« E2q¼�®1²
¼ ¸2�2�1º�²��7PSK � }Uv�´¦v`k(J7muKfP-dUanl�J�dbNYJGm(TfPSRn^ � J�NYJ�l�TVKfP]Rc^�P]K�jEa(PSRn^rÅ�kcLO��JEKVJ�NxL1Tih���J�N�zQNYP�_¨j�P;§
j�JGRUTVa(j=l�PSj7mnL�KfJ�dyTVP&N�J
m(TfPSRn^«muKfP-dUanl�J�d7h�R�¢ P]K�æ�NYJGm(TfPSRUhxl�dUJ�lGLGzu^'´*��hYZ]auKfJ�Æ�´Ò\E^Xk(P�_�^
TfkuJ&TfK\L]lMtQj�P]j�JGR-Tfa(jó^imnJ�l�TfK\L7P1p*NYJGm(TVP]Rn^�p�KVP]j»y�L�Rnd�Ä¿§�knLSdUKfPSR[^iJGj©h�NYJGm(TVP]RUhxl�dUJ�lGLGzu^�hYR
� ��
ÖQP]R-TfJªÂWL1KXNYPCJG��JGR-TM^`_`hYTVk[� í�þ,è È ¤?ß��Qÿ�J��®­Ol2â'´�v`kuJ�^XJ�Á
®X¾�¼�¯« <2q¼ ®1²(Á�j7P¥^XT3P�p�TfJGRgL�KfJIhYR
TfkuJym(KfP2½-hYj©hYTiz�P�p3TVk(J��fJGT�p�P]KVj7J�dgsUzgTfk(J�KfJGj�LOhYRUhYR(ZgknL]d-KfP]R�dUJOlGLGz�m(KVP-dUanl�T\^EL1RndeLS^EL
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l�PSRn^XJ�¬�a(JGRcl�J�lGL�R(R(P]T�L1mum�JOL1K�h�RChx^XP1NxL�TXhYP]R�´
v`k(J�^XP�p�T z ÷�^XmnJ�l�TVKfa(jíL1Rcd&Tfk(JWm�P�PSK�h�^iP1NxL1TihYP]RCjyL�t�J*Tfk(J*h�d-JGRUTih9àqlGL1TihYP]R�P1p¦^XP�p�T�NYJGm(TfPSRn^

KML�Tfk(J
K�lMknLON�NYJGR(Z�h�RuZ�´�v`k(J3T\L]^Xt�h�^`J
��JGR7j�P]KVJ�d§h9x�l�aUNYT�l�P]Rc^{hxdUJGKih�RuZ7TVknL1T�knLSdUKfPSRUhxl&^ik(P�_`JGK\^
P1p�Z]JGRuJGKXhxl µ ÂpÕ �fJ
TM^ylGL�R�j©hYjEhxl�TVk(J�J�NYJ�l�TVKfP]R�PSKCjEa(P]Rª^�h�ZSRnL1TVa(KfJ¤´ v`kuJg^XP1p�TyNYJGm(TVP]R
LONYZSP]KXhYTVk(j�dUJG��J�NYPSm�JOdbh�R�ÂpÕ��`o�j�LOhYR-TMLGh�Rc^#k-h�ZSk�J'x�lrhYJGRnl�z7p�PSK�^XP�p�T«NYJGmuTfP]Rc^�p�KVP]j|y�L1Rnd�Ä
dUJ�l
LOzu^`_�kUh�NYJ&TVk(J�KML1TVJ�P1p�p L�t�J#NYJGmuTfP]Rc^�hx^�t�JGm(T`TVP©NYJ�^V^«TVknL1R·¤�FÝmnJGK�TVKMLSlrtå´

v`k(J�dUJ�^fl�KXhYm(TXhYPSR�o§p�J�L�Tfa(KVJ�^*L1Rnd�m�J
KXp�P]KVjyL�Rnl�J�P1p¦Tfk(J�TML�Z]Z1hYR(ZETVJ�lMk(RUhx¬§auJ�^�L1KVJ3d�h�^Vl�an^V^XJ�d
hYRQj�P]KVJ&d-JGTMLGh³Nx^«hYRCTfkuJ#p�P�N�N�P�_`hYR(Z,^XJOl�TXhYP]Rc^'´

GC/10 HJI(8�<LK	K	M16�K N�M�8
O 8>O,9 BQPSR

v`k(J � ���ÝsnLS^XJ�dT�VU�TML1ZSZ1hYR(Z¡LONYZ]PSKXhYTfk(j�^&an^iJ7TVk(J©hYj�mnL]l�TImcL1KML�j7J
TfJGK3P�p�TVKML]lMtu^�TfP,dUJGTVJGK�U
jEh�RuJbTVk(Jym(KVJ�^XJ
Rnl�J�P1p#LQk(J�LG�Uz�WqLG��P]K?knL]d-KfP]R$dUJ�lGLGz�hYR�TVk(JyJG��J
RUT.´�v`k(J7hxdUJGR-TXh9àql
L1TXhYPSR
P1p�d§hx^imUNxL]l�J�d�TfK\L]lMt(^�dUJGmnJGRcd(^�P]RgTfkuJ&KfJO^XP1NYa(TihYP]R�p�PSK�dUJGTVJGKfjEhYRUhYR(ZyTfkuJ&TfK\LG�fJ�l�TVP]KVzQP1pWJ�LSlrk
TfK\L]lMtgL1Rnd[TVk(J7NYP-lGL1TihYP]RÃP�p�Tfk(J�m(KXhYj�L1Kfz�hYRUTVJGKMLSl�TXhYPSR���J
KfTfJµ½�_`hYTfkeKfJO^XmnJ�l�T?TfPQ_�k-h�lMk[TVk(J
TfK\L]lMtCd§hx^Xm-N�LSl�JGj�JGR-T`h�^�j�J�L]^ia(KfJ�då´

v`k(JCj7J
Tfk(P-d�ac^XJ�d[TfPgd-JGTfJGKVj©hYR(J�TfkuJbmuKXhYjyL�Kfzg��JGKfTVJ'½gmnP�^�h�TihYP]RªL1RcdwTVk(J,l�P]Rcl�JGm(T?P1p
TfkuJ7TVKML]lMtbhYj�mnL]l�T&mnL�KML1j�JGTVJGK?L1RndQhYTM^IKVJ�NxL1Tih�PSReTfPCTfk(J�m(Kih�j�L1KVz[L�Rnd�k(J�LG�UzXW�LO��PSK?dUJ�lGLGz
��JGKVTXhxl�J�^WL1KfJ?Tfk(J?^ia(s-�fJ�l�TWP1p*TVk(J�R(J'½uT�TX_WP�^XJ�l�TXhYP]Rn^µ´

û�Y[Z?Y[Z \T]_^�`ba>]dc�egfh]di_fkj�lVm1n�fh]
À�KfJ�lMh�^�hYP]Rej7JOL]^XauKfJGj�JGR-TIP�p�Tfk(J�m(KXhYj�L1Kfz�hYRUTVJGKMLSl�TXhYPSR�mnP�h�R-TEKfJO^XaUNYTM^3hYRÃL,l�P]KVKfJ�l�T#p�K\L1j�J
P1p�KfJ�p�J
KfJGRnl�JIp�P]K�Tfk(JEJG��J
RUT�TfPSm�P�NYP]Z]z¤´¦¶3^�d§hx^fl�an^f^iJ�d¡hYR � J�l�TihYP]Rpo!´�¤�´qo-o�TVk(JE��JGKVTfJ'½,KfJOl�P]R_U
^XTVKfanl�TXhYP]R�hx^�m�J
KXp�P]KVj7JOdQan^{hYR(Z�TVKML]lMtu^�_`hYTfke^iJGZ]j�JGR-TM^�hYR�TVk(J��#v?�´L�Rnd¹ÂWv�Âíd-JGTfJ�l�TfP]K\^'´
|�P�_`J
��JGKGo(TVk(J � ��� dUJGTfJOl�TfPSK3m(KfP���hxdUJ�^�snJGTVTfJGK3mnP¥^{hYTXhYP]R·KfJ�^iP1NYa(TXhYPSR�hYR�TVk(JEK�Usr�mUNxL1RuJ�L1Rnd

¤G���



TfkuJGKfJ�p�PSKfJWL�j�P]KVJ`LSlGl�a(K\L1TVJANYP-lGL1TihYP]RyP�pnTfk(J*hYRUTVJGKMLSl�TXhYP]RE��J
KfTfJµ½�lGL�R&snJ�P]suTMLOhYR(JOd&an^{hYR(Z3PSRUNYz
� ����TVKMLSlrtu^'´E¶3^*L3KfJ
j©hYRndUJ
KGo � ���ªTfK\L]lMt(^*L1KVJ�TVk(J�TfKMLSlrtu^�KfJ�l�P]Rn^iTfKfacl�TfJ�d&hYR7TVk(JÊÂWv�Â�L1Rnd
��v?�ídUJGTVJ�l�TVP]KM^`_`hYTVkQTfK\L]lMty^iJGZ]j�JGR-TM^AhYRQTVk(J � ���ídUJGTVJ�l�TVP]K�t{^XJGJ � JOl�TXhYP]Ruo!´Y¤;´Ü��Å5´

}«JOlGLON�N�TVknL1T�TVk(J�Î �Î�hYR-TfJGK\L]l�Tih�PSRCm�P�hYRUT�knLS^�L&sUhY�SL1KXhxL�TfJ7ÿ�L�an^f^�h�L�Rgd§hx^XTVKXhYs(a(Tih�PSR�mnL1K\LON�NYJ�N
L1Rcd�mnJGKfmnJGRnd�h�l�aUNxL1K�TfPQTVk(J�s�JOL1j L�½-h�^�o�_`hYTfk 
wv È o]�Sl�j�L�Rnd 
.x È oS�1
�jÅ´,v`k(JysnJ�L1j
L�½-hx^7L�RndÃd-JGTfJ�l�TfP]K�L2½Uhx^�L1KVJbRuP]T�J'½nLSl�TXNYz[mcL1KMLGN�N�J�N�o�s(a(TETVk(JGz[knLG��JyKVJ�NxL1Tih���J¡^{NYP]mnJ�^�P1pLy
Æ�´���
qj{zOl�j hYRÃTVk(JCk(P]Kih-ôGP]R-TMLGN�mUNxL1R(J¡L1Rnd|y�Uso�
qj{zOl�j hYRÃTVk(JC��JGKfTihxlGLON�mUNxL�R(J1´·¶�T&TVk(J
R(PSj©hYRnLGNAhYR-TfJGK\L]l�TihYP]Rgm�P�hYRUT}t�ô È �§Å\o�TfkuJ�d§hx^XmUNxL]l�JGj7J
RUT�P1pWTVk(J�dUJGTVJ�l�TfPSK�L�½-hx^3_`h�TVk�KVJ�^XmnJ�l�T
TfP�TVk(J�snJ�L1j L�½-h�^*�SL1KXhYJ�^�snJGTi_`J
JGRÔ�S�]�&L�RndC¤2�]�S�3
�j¨hYR7TVk(J�k(PSKXh-ôGP]R-TMLGNqmUNxL1R(J�L1RndEÆ��S��L1Rnd
~ ¤
�]�S�7
�j hYR,Tfk(J���JGKVTXhxlGLON¦mUNxL1R(J¤´/Õ�a(J�TfP�TfkuJ&lMknL�R(Z]J�P1p:TfkuJEl�PSRnd§hYTXhYP]Rc^�P1p:Tfk(J?TfJG�SL�TfKfPSR
dUa(KihYR(ZCd(L�TMLETML1t�hYR(Z(onTfkuJE^{NYPSm�JO^3L1Rnd,d§hx^XmUNxLSl�JGj�JGRUT\^�d-KXh�p�T2´W|�P�_`JG��J
KGoUsnPSTfkQKVJ�NxL1Tih���J�^{NYP]mnJ
L1Rcd&d§hx^Xm-N�LSl�JGj�JGR-T�L�KfJ`j�J�LS^Xa(KVJ�dIPSREL1R?Kfa(R�U�s-zdU�KfauREsnL]^�h�^�_`h�TVkEL�R�L]lGl�auKML]l�z3P1pq��´�Æ�
�jQz�l�j
L1Rcd�y=¤G�E
�j=p�P]K�Tfk(J�P��¦^iJGT3L�RndCd§hx^XmUNxLSl�JGj�JGRUT�KfJO^XmnJ�l�Tih���J�N�z¤´

v`k(Jem(KXhYj�L1KVzÍ��J
KfTfJµ½ãànRcd§hYR(ZÂLGNYZ]P]KihYTfk(j mnJGKip�P]Kfj�^QP]R L1RíJG��JGR-T�U�sUz�U�J
��JGRUT�snL]^�h�^·L
_`J�h�ZSkUTVJ�d&TfkuKfJGJ�U d§hYj�JGRn^{hYPSRnLON�ànT*P1p¦LGN³NqTVk(J � ����TfKMLSlrtu^�LGp�TfJGK*TfkuJ�L1m(mUN�hxlGL�TXhYP]RCP1p¦LGN³N¦L�m(m(KfP;U
m(Kih�L�TfJ�l�PSKfKVJ�l�TXhYPSRn^�p�P]K�TVk(J�dUJ
TfJ�l�TVP]K�P��¦^XJ
T`L�RndE^{NYPSm�J¤´E¶3^�L3^iTML1KVTXhYR(Z�mnP1hYR-TGo�Tfk(JWmnP�^{hYTih�PSRCP1p
TfkuJ�snJ�^iT
�#v?����JGKfTVJ'½�h�^*an^XJOdu´+¶�R&hYTVJGKML�TXhY��J�muKfP-l�J�d-a(KfJ�_�kUhxlrk�jEh�R-h�jEh-ôGJ�^*Tfk(J�KVJ�^{hxdUanLGNx^`P1p
TfkuJ�� ÷ _WJ�hYZ]k-TfJ�dETfK\L]lMt(^�_`h�TVkyKfJO^XmnJ�l�T*TfP�TVk(J�ànT*mnP1hYRUT*hx^AmnJGKXp�PSKfj�J�d�o�LS^f^ia(j©hYR(ZETVknL1T*j�P�^iT
TfK\L]lMt(^�hYRbTVk(J3JG��J
RUTWl�PSj7J�p�KfPSj TVk(J�m(KXhYj�L1Kfz���JGKVTfJ'½$´�v�K\L]lMt(^`_`hYTfkyNxL1KVZ]J3hYj7mcL]l�T�mnL�KML�j7J�U
TfJ
KM^�L1KVJ�KfJGj�P���J�d©hYRQJ�LSlrkyhYTfJ
KML1TihYP]RgL1RcdbTfkuJ àcTfTXhYR(Z�m(KVP-l�J�dUa(KVJ3h�^�KfJ
m�JOL1TfJOdu´�Â�NYJ�L1KiN�z¥o�TVk(J
L]l
l�a(KMLSl�zCP1pWTfkuJELONYZSP]KXhYTVk(j�l
L1RQsnJ�L���JOl�TfJ�dQs-zCTfk(J?RUaujEs�J
K�P�p � ���íTfKMLSlrtu^�an^XJ�dbhYR�TVk(J
ànT�L�Rnd�Tfk(JEZ�N�PSsnLONWJG��J
RUT�TfPSm�P�NYP]Z]z¤´7v`kuJEa(Rnl�JGKVTMLGh�R-TizbhYRgTfk(J®ànTVTfJ�dQmuKXhYjyL�KfzCh�R-TfJ
KML]l�TXhYP]R
��JGKVTfJ'½,l�P�P]KMd�h�RcL1TfJO^ImnJGKfmnJGRcd§hxl�aUNxL1K?TfPyTVk(JEsnJ�L1j d§hYKfJ�l�TihYP]R�hx^�J�^iTXhYj�L1TfJOd¡hYR�TfkuJEKML1RuZ]J�P1p
��y �]�E
�jód-JGmnJGRnd§hYR(ZyPSRQTVk(J�TfP]mnP�N�PSZ]z,P1p*TVk(J�JG��JGR-T`L�RndbTVk(J�RUaujEs�J
K�P1p � ����TfK\L]lMt(^µ´

Õ�a(J�TfPCTfkuJ7kUhYZSk�NYa(j©hYR(P¥^{hYTiz[l�P]Rnd§hYTih�PSRn^EdUa(KihYR(ZQTVk(J7KVa(R�o�L7NxL1KfZSJyR-a(jEsnJGK3P1p�JG��JGR-TM^
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t�y�ßO��F�Å�L�KfJ�L]lGl�P]j�mnL1RUhYJ�d�sUz�L]d(d§hYTih�PSRnLON�hYR-TfJGK\L]l�TihYP]Rn^*KfJ�^iaUNYTXhYR(Z&hYR7��J
KfTXhxl�JO^�P-l
l�a(KfKihYR(ZEL�T
d§h��qJGKfJ
RUT�NYP-lGL�TXhYP]Rc^�LONYP]R(Z?Tfk(J�snJ�L�j©N�hYR(J1´��iREPSKMdUJGK:TfP�d§hYjEhYRUhx^XkyTVk(J�L1jEsUhYZSaUhYTXz�LS^�TfP�_�kUhxlMk
��v?����JGKfTVJ'½�^Xk(PSaUNxd©snJ�an^iJ�dEL]^*^XJ
J�dI��JGKVTfJ'½�L�T�Tfk(J�snJGZ�hYR(RUhYR(Z&P�pqTfk(J`hYTfJ
KML1TihYP]R�m(KfP-l�JOdUa(KfJ¥o
TfkuJ���JGKfTVJ'½?_`h�TVkyTfkuJ�kUhYZ]k(J�^iT*TfP]T\LONqTfK\L1Rn^i��JGKM^iJ�j7PSj7J
RUTVa(j¨P�p�L]^V^XP-lrhxL�TfJ�d7TVKMLSlrtu^�hx^`lMk(P�^iJGR�´
v�KML]lMtu^`L1KVJ?L]^f^ia(j�J�d7TfPEsnJ?L]^V^XP-lrhxL�TfJ�dC_`h�TVk,L&��JGKfTVJ'½Eh�p�TVk(JGz�J'½(TVKML�m�P�NxL1TfJ�_`hYTfk-h�R¡�El�j=P1p
Tfk-h�^���JGKVTfJ'½�LONYP]RuZyTfk(JÊô�U L�½-hx^'´

û�Y[Z?Y�� �}]_a>����^�`b�*a
�wi���a>]_a?`bfki�f�]
v�KML]lMtu^&d§hx^Xm-N�LSl�J�d[_`hYTfkeKfJO^XmnJ�l�T?TfPQTVk(Jym(KihYjyL�Kfz�hYR-TfJGK\L]l�Tih�PSRe��JGKfTVJ'½gL�KfJyan^iJ�d[LS^Ih�Rum(a(T
TfP�Tfk(J � ���ísnL]^iJ�dbT\L1ZSZ1hYR(Z�LGNYZ]P]KihYTfk(j�^'´�v`k(J?TfK\L]lMtQd�h�^imUNxL]l�J
j7JGR-T�h�^�dUJ�^fl�KXhYsnJ�dbhYR�TfJGKVjy^
P1p�TVk(JEh�j�mnLSl�T�mnL1K\L1j�JGTfJGKL� ó o�_�kUhxlrk�hx^�Tfk(J�d§hx^XT\L1Rnl�J�P1p�lrNYP�^iJ�^XT�L1m(muKfP�LSlrk·P1p�TfkuJ7TVKML]lMt
TfP·Tfk(J�m(KihYjyL�KfzÃ��J
KfTfJµ½[hYR�Tfk(J�K[U�r�mUNxL1R(J¥o3L]^C^ik(P�_�RÃh�Rª��h�ZSa(KfJgÆ�´�Æ�´�v`k(J¡^{hYZ]RªP1p?TVk(J

Negative Track

Positive impact parameter

Positive Track

D

Negative impact parameter

Positive impact parameter
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B

Negative  impact  parameter

Negative Track
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Y

��hYZ]auKfJCÆ�´�Æ ï ¶´^Vlrk(J
jyL�TXhxly�§hYJG_ÝhYR�TVk(JCK�UsrÃmUNxL1R(J,^ik(P�_`h�RuZ[TfK\L]lMt(^�P1p#lrknL�KfZSJ�d[mnL1KVTXhxlrNYJ�^
_`hYTfk�m�P¥^{hYTXhY��J�z
R(JGZ¥L1TXhY��J¡lrknL�KfZSJQL�Rnd[Tfk(J�l�P]R-��JGR-TXhYP]Rean^iJ�deL1T¦ÂpÕ3�Ép�P]KETVk(JC^�h�ZSRÃP�p3TVk(J
hYj7mcL]l�TWmnL1K\L1j�JGTfJGK.´*v`k(J3mnP�^�hYTXhY��JÊô�U�L2½Uhx^Ahx^`d-J'ànR(J�d�L]^`TfkuJ3d§hYKVJ�l�TXhYPSRbP�p�Tfk(J�m(KfPSTfP]Rc^'´Wv`k(J
j�L1Z]RuJGTXhxl àcJ�Nxd�o.�yo§hx^�m�P�hYRUTih�RuZbTVPETfk(J�R(J
Z�L1TihY��J®ô�U d§hYKfJ�l�TXhYP]R�´
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hYj7mcL]l�T�mnL�KML�j7JGTVJGK`hx^�dUJGTVJGKfjEhYR(J�d7s-z7TVk(J3NYP-lGL1Tih�PSR�P1p:Tfk(J�snJ�L�j hYRQTVk(J3TVKML1Rc^X��JGK\^XJ�mUNxL1R(J¥o
KfJ�N�L�TXhY��J�TfP3TVk(J�lrhYKMlrNYJ�o�m(KVP��fJ�l�TihYP]R�P1p�TVk(J�TfK\L]lMt&k(J�N³h9½EhYR�Tfk(J�TVKML1Rc^X��JGK\^XJ�mUNxL1RuJ1´���p�TVk(J�snJ�L1j
N�hYJ�^AhYRn^{hxdUJ�TfkuJ�lrhYKMlrNYJ�o-Tfk(J�h�j�mnLSl�T`mnL�KML�j7JGTVJGKAhx^�^�h�ZSR(J�dyR(JGZ¥L1Tih���JLt�mnP�^�h�TihY��J]Å�p�P]K�mnP�^�hYTXhY��J�NYz
t�RuJGZ�L�TXhY��J�NYz�Å�lrknL�KfZSJ�dITVKML]lMtu^'´���pnTVk(J`snJ�L�jÂN³hYJ�^�PSa(TM^�h�d-J�o�Tfk(J�^{hYZ]R�P1pnTVk(JAhYj�mnL]l�T�mnL1K\L1j�JGTfJ
K
hx^«T\L1t�JGR,LS^«mnP�^�hYTXhY��J�t R(JGZ�L�TXhY��J]Å*p�P]K�mnP�^�hYTXhY��J�NYz�t R(JGZ�L�TXhY��J�NYznÅWlrknL�KfZSJ�dbTVKML]lMtu^'´

À�L1K\L1j�JGTfJ
KM^ITVknL1T�l�P]R-TfKXhYs(auTfJyTVP�Tfk(J�a(Rnl�J
KfTMLGhYRUTizgP1p�Tfk(J7hYj�mnL]l�T&mnL�KML1j�JGTVJGKEL�KfJyTVk(J
hYRUTVKXhYRn^�h�l � �*�ÝKfJ�^iP1NYa(TXhYPSR�t[y!¤�o1
.�gÅMo�TVk(J�JGKfKVP]KIhYRgTfk(J�mnP�^�h�TihYP]RÃP�p�Tfk(J�m(Kih�j�L1KVz���J
KfTfJµ½
t�yí¤
�1
��gÅ�L�RndETfk(JWjEaUNYTXhYmUNYJ3^VlGL1TVTfJGKihYR(Z(o]p�a(Rnl�TXhYP]R�P1pqTfkuJ�TfKMLSlrtL��÷yL�Rnd&TfkuJ�L1j�P]a(R-T�P1pqTVk(J
TfK\L1Rn^i��JGKM^iJ�dyjyL�TfJGKihxLONgti�]�5z���÷QhYRQ
��gÅ ´`v`k(J�hYj7mnLSl�T�mnL1K\L1j�JGTfJGK�KVJ�^XP�NYa(TXhYP]RgLS^�L&p�a(Rnl�TXhYP]R
P1p�Tfk(J�TfK\L]lMt���÷bhx^�^Xk(P�_�RCh�R¡��hYZ]a(KVJÔ��´��!´

�(P]K�k(J�LG�-z�WqLG��P]K�T\L1ZSZ1hYR(Z(o�h�T�hx^¦hYj�mnP]KfT\L1R-T�TVP�¬§acL1R-TXh�p�z3TfkuJAj�L1ZSRUhYTfand-J`P1puTfkuJAj�J�LS^Xa(KVJ�d
TfK\L]lMt?d§hx^XmUNxL]l�JGj7J
RUT�_`hYTfkEKfJO^XmnJ�l�T�TfP�hYTM^�LS^f^XP-lMh�L�TfJ�dEa(Rnl�JGKfT\LOhYRUTiz1´�¶[�]L�KXhxL1s-N�J�lGLGN³NYJ�d7º�¿�2c¸�­�¼
2c¸1°�¸1¿� M¼I f°?ÁMº-�1²(º��W­M¸1²q­' 3hx^�dUJ'ànRuJ�d�L]^	�.�w� È ���

��� � _`h�TVk�TVk(J�m(a(KfmnP¥^XJ�P1p�RuP]Kfj�LON�h-ô�hYR(Z�TVk(J
j�J�L]^ia(KfJ�deTfK\L]lMt�d§hx^Xm-N�LSl�JGj�JGR-TyTfP[TVk(J�LS^f^iP-lrhxL1TfJOdÉa(Rnl�J
KfTMLGhYRUTiz1´×��hYZ]a(KVJ�Æ�´��·^Xk(P�_�^7TVk(J
d§hx^XTVKXhYs(a(TihYP]RÂP�p�Tfk(JChYj7mnLSl�T�mnL1K\L1j�JGTfJGK�^{hYZSRUh9àqlGL1Rcl�J�p�PSK7TVKMLSlrtu^�hYR�ZSJGR(JGKih�l?�fJGTM^&p�KfPSj L
^fL�j7m-N�J�P�pqJG��JGR-TM^�l�P�N³NYJ�l�TfJ�d&_`hYTfkETVk(J����*v �]��TVKXhYZ]ZSJGK2´E¶«Nx^iP�^Xk(P�_�R�o�TVk(J�^VL1j�J�d§hx^XTVKXhYs(a(TihYP]R
p�P]K:TfKMLSlrtu^�LS^f^XP-lMh�L�TfJ�d�_`h�TVk7kuJ�LG�Uz�WqLG��P]Kc�fJGTM^�T\L1t�JGR&p�KVP]j L����*v �S��|��*}�~��Mÿõø�� �=ú ÖQP]R-TfJ
ÂWL1KiNYP�^fL�j7m-N�JwLOp�TfJ
K7p�aUN�N�dUJGTfJOl�TfPSKC^{hYjEaUNxL1TihYP]R�´óv`k(J·l�PSKfJgP1pETVk(Jgd(L�TMLÃd�h�^iTfKih�sua(TXhYP]RÂhx^
_`J�N³N#KfJGm(KVJ�^XJ
RUTVJ�d�s-z�LÃÿ�L1an^V^{hxL1R�_`hYTfk 
 È ��´Ü� � ´=v`k(J�TMLGh�N�^CP1p�Tfk(Jgd§hx^iTfKXhYs(auTXhYP]RíL1KVJ
dUa(JETVPCLCl�P]jEs-h�RcL1TXhYPSR�P�p�R(PSR_UXÿ�L�an^f^�h�L�ReTfKMLSlrt�hYR(ZyJ'�qJ�l�TM^3L�Rnd�TVKfa(J�NYP]R(Z;U½N�hY��J�d�mnL�KfTih�lMN�JO^'´
v`k(J�l�P]KVKfJ�^im�PSRnd§hYR(ZÅÖQP]R-TfJªÂWL1KiN�P�d§hx^XTfKihYs(a(TXhYPSR�hx^3L7l�P]jEsUhYRnL�TXhYP]RgP1pEô
JGKfP;U½N�h�p�JGTXhYj�J&TVKML]lMtu^
P]KihYZ1hYRnL1TihYR(ZQp�KfPSj¶TVk(JIp�K\L1ZSj7JGR-TML�TXhYP]R�P�p*TfkuJ&k(J�LG�-z�WqLG��P]K�U ¬�anL1KVtQL�RndQP1p�TfKMLSlrtu^`p�KfP]jóTVk(J
s_U�knL]d-KfP]R$dUJ�lGLGz1´i¶3^ELQKVJ�^Xa-N�TEP�p�TfkuJ7NYP]R(Zp ¡U�N�h�p�JGTXhYj�JQTfkuJ�ÖQP]R-TfJ�ÂWL�KXNYPed§hx^iTfKXhYs(auTXhYP]RÃhx^
jEanlMkys(KVP�L]d-JGK2´

�(P]K*k(J�LG�-z¢W�LO��PSK*TML1ZSZ1hYR(Z�h�T�hx^�P1pqh�R-TfJ
KfJ�^iT�TfP?L]^V^{hYZ]R�Tfk(J�^�h�ZSRyP1pqTVk(J«hYj�mnL]l�T�mnL1K\L1j�JGTfJ
K
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©�hYZ]auKfJQÆ�ª���«Q¬«hx^XTfKihYs(a(TXhYPSRÉP�p�hYj�mnL]l�TEmcL1KML�j7J
TfJGK�^�h�ZSRUh�­qlGL�Rnl�J�o®�V¯�° 
 ���Go�p�P]KETfK\L]lMt(^IhYR$L^fL�j7m-N�J�P1pqJG��J
RUT\^�l�P�N�N�JOl�TfJ�dE_`hYTfk�Tfk(J®±��*v �]�3TVKXhYZ]ZSJGK®ti^XP�N�h�dnÅ*L1Rcd�hYR} �U��fJGT\^�p�KfPSj=L�±��*v �]�
|��*}�~��rÿJ²���³�´hµQP]R-TfJL¶WL1KXNYPC^�hYjEaUNxL1TXhYPSR·t�mnP1hYR-TM^rÅ�ª

KfJ�N�L�TXhY��J�TfP�Tfk(J�d§hYKVJ�l�TXhYPSR7P�p�TVk(J��fJ
T�P]Kih�Z�hYRnL1TVJ�d©p�KfPSj�Tfk(J�k(JOLO�-z�WqLG��P]K�kcL]dUKVP]R�dUJ�lGLGz5ª�v`kUhx^
l�PSRU��JGR-TXhYPSR�oUTVJGKfj�J�d�L]^«ÁMº-��²� V¹©º�¿�2c¸�­�¼�2c¸1°�¸1¿� \¼Í f°
o]hx^`an^XJ�d�TfP&hYRnd§hxlGL�TfJ�_�k(JGTVk(JGK`TVk(J3TVKML]lMt
P]KihYZ1hYRnL1TVJ�^#p�KVP]j Lbd�h�^imUNxL]l�JOd���JGKVTfJ'¸�h�RgTfkuJ�d§hYKfJ�l�TihYP]RgP1pWj7PSTXhYP]RgP1pWTVk(JEJ'¸cL1jEh�RuJ�dE�fJGT3PSK
p�KfPSj L1R�a(R(mukUzu^{hxlGLGN�NYP-lGL�TXhYP]Rkªº¹3lGl�P]KMd�h�RuZ1NYz�o`TVk(JbhYj�mnL]l�T�mnL1K\L1j�JGTfJGK�R(PSKfj�LON�h¼»GJ�dÃ_`hYTfk
KfJO^XmnJ�l�T�TVP©hYTM^�a(Rnl�JGKfT\LOhYRUTizEhx^«TVJGKfj�J�dCL]^3ÁMº-�1²� V¹©º�¿�2c¸�­�¼k2c¸1°�¸1¿� M¼I f°3ÁMº-�1²uº��W­M¸1²q­' Mok�.�w��ª

v`k(J�^{hYZ]R[P�p�TVk(J©hYj�mnL]l�TImcL1KML�j7J
TfJGK3KVJ�NxL1Tih���J�TfPCTVk(J3�fJ
T�d§hYKfJ�l�TXhYP]R�hx^�dUJGTVJGKfjEhYR(J�dgL]l'U
l�PSKMd§hYR(Z�TfP�Tfk(J3p�P�N³NYP�_`hYR(Z,l�P]R-��JGR-TXhYP]R½«

^{hYZSRQP1p:h�j�mnLSl�T�mnL1K\L1j�JGTfJ
K È

¾¿¿¿¿¿¿À ¿¿¿¿¿¿Á

mnP¥^{hYTXhY��J h�pgr.�w� � �]�;ÂÃt�hsª�J5ª>rwÄAhYR�©�h�ZSa(KfJ?Æ_ª��§Å
RuJGZ�L�TXhY��J h�pgr.�w�1�·�]�;ÂÃt�hsª�J5ª>rwÅAhYR�©�h�ZSa(KfJ?Æ_ª��§Å
»
JGKfP P]TfkuJGKf_`hx^XJ
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©�hYZ]auKfJ3Æ�ª��d«*v`kuJ�dUJ'­nR-h�TihYP]RCP1p�TVk(J�^{hYZSRbP�p�Tfk(J�h�j�mnLSl�T`mnL�KML�j7JGTVJGK`_`hYTVkyKfJ�^imnJ�l�T`TVP&TVk(J��fJ
T
LÆ¸-hx^&d§hYKVJ�l�TXhYPSR�hYRgTfk(J�K�Usr�mUNxL1RuJ5ª�v`k(J©hYj�mnL]l�TImcL1KML�j7J
TfJGK�hx^�m�P¥^{hYTXhY��JyPSK3R(JGZ¥L1Tih���JEh�p�TVk(J
TML�R(Z]J
RUT�P1p*TVk(J�TfK\L]lMtCL1T�Tfk(J?mnP1hYRUT�P1pWlrNYP¥^XJ�^iT3L�m(m(KfP¥L]lMkbhYR-TfJGK\l�JGm(T\^«TVk(JW�fJGT�LÆ¸-hx^3L1snP���J&PSK
snJ�NYP�_ÂTfk(J�m(KihYjyL�KfzC��JGKfTVJ'¸½ª
Ç�KML]l�TXhxlGLON�NYz�h�T�j�J�L1Rc^�TfknL�T3h³p�Tfk(JET\L1R(ZSJGR-T3P1p«L7TfK\L]lMt�L1T�Tfk(JEmnP1hYR-T&P�p�lMN�P¥^XJ�^iT?L1m(m(KVP�LSlrk
hYRUTVJGKMl�JGm(TM^ETfkuJE�fJGT�LÆ¸-hx^bL�snP1��J,Tfk(J�muKXhYjyL�Kfz���JGKfTVJ'¸Èt�hYRÉTVk(JE�fJGT�d§hYKfJOl�TXhYP]RqÅETfk(JQhYj�mnL]l�T
mnL�KML1j�JGTVJGK3KfJ�N�L�TXhY��JETfPCTVk(J��fJGT�h�^3mnP�^�hYTXhY��J�o�_�k-h³NYJEh�p�TfkuJIhYRUTVJGKMl�JGm(TXhYPSR�mnP1hYR-T3h�^3snJ�NYP�_¨TVk(J
m(Kih�j�L1KVzC��JGKfTVJ'¸�Tfk(J?^�h�ZSR�P1p:Tfk(J3hYj�mnL]l�T�mnL�KML1j�JGTVJGK`hx^«R(J
Z�L1TihY��J5ª

v�K\L]lMt(^�p�KfPSj NYP]RuZ�U�N³hY��J�dCmnL1KVTXhxlrNYJ�^�L�KfJ3J'¸umnJ�l�TVJ�d7TfP?mnP]m(aUNxL�TfJ&j�P�^iTXNYz�Tfk(J3mnP¥^{hYTXhY��J?^{hxdUJ
P1p�Tfk(J	� �w� d§hx^XTVKXhYs(a(TihYP]Rkª�v`k(J�R(J
Z�L1TihY��JE^{hxdUJ?P1p*TVk(JEd�h�^iTfKih�sua(TXhYP]RgKfJO^XaUNYTM^`p�KfPSjóKfJ�^iP1NYa(TXhYPSR
J'�qJ�l�T\^`L�Rnd7jEh�^ij7JOL]^XauKfJGj�JGR-TAP�p�TVk(J:�fJGT�d§hYKVJ�l�TXhYPSRQL�Rnd7TVk(JGKfJ�p�P]KfJ�h�^*mnP]m(aUNxL�TfJ�dCj7P¥^XTXNYzys-z
m(KVP]j�m(T3TfK\L]lMt(^�ª&v`kuJ�^XJETVKML]lMtu^3L1KVJEJ'¸(mnJ�l�TfJ�dCTfPCsnJEKML1RcdUP]jENYzgd§hx^XTfKihYs(a(TfJOd�_`hYTfkgm�P¥^{hYTXhY��J
L1RcdQR(JGZ�L�TXhY��J&hYj7mcL]l�T�mnL�KML1j�JGTVJGK3^�hYZ]RUh�­qlGL�Rnl�J�L1RndQhYR�Tfk(J�L�sn^XJ
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â.Û�Ì¼Ý�×�ÕÌ¼ÝX±��>ê ë�ì}ñ��>òÍó|ô�õöµXÛ�Ý�×�Ñ	¶gã�ÐØæ¼ÛQÕ�Ì¼á	ÏdæÖã�×ØÌ¼Û�Ý.ÕVtsâ�Û�Ì¼Ýd×�Õ¡î�ª
×�Ð�ã�ä�å_Õ÷Ì¼ÝXÎ�Ñ�Ý_Ñ�ÐØÌÖä÷ð�Ñ�×�Õ
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Ì¼Ý�ãV±��>ê ë�ì
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Ì¼Ý{W_Ì¼Î;ßd×1Û�Þ ��� Õ®ã�Ý.à�� � Õ'ª
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é?Ì¼×�ß�â.Û5Õ�Ì¼×ÚÌÜç5Ñ}� �w� Ì¼ÝX×[ß_Ñ�Î;Ñ�Ý_Ñ�ÐÚÌíä>ð�Ñ�×1Õ[ã�á}âdæ¼Ñ,Û�ÐØÌ¼Î�ÌÜÝùã�×�ÑÆÕÔÞEÐ�Û;ábß_Ñ�ã�ç�ÿïW�ã�ç5Û;Ð
àdÑ�ä�ãÆÿ�Õ'ª>ê?ß�ÌíÕ?ÞEÐ�ã;ä'×ØÌ¼Û;Ý{Ì¼Ý.ä'Ð[Ñ�ã�ÕÚÑ�ÕÔ×[Û{y ��ë�
 é®ß_Ñ�ÝQÐ�Ñ�
�ÏdÌ¼ÐÚÌÜÝ�Î�×�ß_ÑLÕ�ÌÜÎ;Ý_Ñ�à �w�
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ê?ß_Ñ,<>=@?BADCFE�ãÆæ¼Î�Û;ÐØÌ¼×�ß�á é®ã;Õ®àdÑ�ç5Ñ'æ¼Û;â�ÑÆàïÞEÛ�Ð®×[ß_Ñ�Ìíà�Ñ�Ýd×ÚÌ�­�ä�ã�×ÚÌ¼Û�ÝXÛ�Þ÷ß�Ñ�ã�çdÿ6G�ã�ç5Û�Ðgß.ã�àdÐ[Û�Ý
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U ã�×VæÜÑÆã�ÕØ×}×Úé?ÛkO�R/Sb×[Ð�ã�ä�å�ÕÃâ.ã;Õ�Õ�Ì¼Ý_Îp×�ß_Ñkl�Çèã�Õ�ÕI�nmo
5Ï.ã�æÊÌ¼×Úÿ·Ð[Ñ8
�Ï�ÌÜÐ[Ñ�á}Ñ�Ýd×�ÕVÕÚß_Û�é®Ý�Ì¼Ý
êhã�Ùdæ¼ÑLÒ_ªef��_Ñ'¸ùä'Ñ�â_×g×�ß_Ñ�Ì¼á�âùã�ä'×1â.ã�Ð�ã�á}Ñ�×�Ñ�Ð1Õ�Ì¼Î�ÝdÌ�­�ä�ã�Ý.ä'Ñ	Ð[Ñ8
5ÏdÌ¼Ð�Ñ�á}Ñ�Ý�×�ª
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©_Û�Ð®×[ß_ÑVç5Ñ�Ð[×�Ñ'¸}Ð[Ñ�ä'Û;Ý.ÕØ×[Ð�Ï.ä'×ÚÌ¼Û�Ý`�.×�ß_ÑLã�æÜÎ;Û�ÐÚÌÜ×[ß_á ÏùÕØÑ�Õ/O�R/S ×�Ð�ã�ä�å_Õ
Ì¼Ý.Õ�ÌÖàdÑ	ã}ä'Û�Ý�ÑÃÛ�Þ>Ð�ã;à�Ì¼Ï.Õ
ìdª Ò·ã�Ð�Û;Ï_Ý.àÈ×�ß�ÑVð�Ñ�×�ã�¸dÌÖÕ'ªýê?ß_Ñ	ð�Ñ�×vY<×[Ð�ã;ä¡å ã;Õ�ÕÚÛ�ä¡ÌÖã�×ØÌ¼Û;Ý�Ð�Ñ8
5ÏdÌ¼Ð�Ñ�á�Ñ�Ý�×VÐ[Ñ�×�ã�Ì¼Ý.ÕI��ì�
SÛ�Þ,×[ß_Ñ
×�Ð�ã�ä�å_Õ�ÞEÐ[Û�áSÙ>Y<ßùã�àdÐ[Û�Ý àdÑ�ä�ã�ÿ�Õ�ÌÜÝ�����*Ñ�ç5Ñ�Ý�×�Õ��ké®ßdÌ�æ¼Ñ�Ì¼×	Ð�Ñ�ð�Ñ�ä'×�Õ@��ë�
�Û�Þ1×[ß_Ñ�×[Ð�ã�ä�å�ÕÃã�ÐØÌÖÕ�Ì¼Ý_Î
ÞEÐ�Û;á�×�ß_Ñ�ÞEÐ�ã�Î�á}Ñ�Ý�×�ã�×ÚÌ¼Û�Ý�Û�Þ
ã���Ys
5Ï.ã�Ð�åT² ëZ��´sª?ê?ß�Ñ�O�R/S ×[Ð�ã�ä�å�Õ
ÌÜÝuã�ð�Ñ�×�ã�Ð�ÑLä¡æÖã�Õ[Õ�Ì�­.Ñ�à{Ì¼Ý�×�Û
×Úé?Û}ä�ã�×�Ñ�Î;Û�ÐÚÌÜÑÆÕ�ã;ä�ä'Û�Ð�à�Ì¼Ý_Î�×[Û	×�ß_ÑLä'ÐÚÌÜ×[Ñ�ÐØÌÖã}ÕØß_Û�é®ÝQÌÜÝuê�ã�Ùdæ¼ÑVÒ�ªef}ã�Ý.àQÑ'¸_â�æíã�Ì¼Ý_Ñ�à{Ù.Ñ'æ¼Û�é,«
UW� Û5ÛÓÕØÑ	Û�ÐBl�Ç÷ã�Õ[Õ,��m}ÕØÑ�æÜÑÆä'×ØÌ¼Û�Ýuä'ÐØÌ¼×[Ñ�ÐØÌÖãVÞEÛ�Ð1à�ÌÖÕØâ�æíã;ä'Ñ�àX×[Ð�ã�ä�å�Õ
� ôÚÝ�Û;Ð�àdÑ�Ð?×�ÛLÐ�Ñ�à�Ï.ä'Ñ1×�ß_Ñ�Ï�Ý.ä'Ñ�Ð[×�ãÆÌ¼Ý�×ØÌ¼Ñ�Õ÷ÌÜÝQ×[ß_Ñ�Ð[Ñ�ä'Û;Ý.ÕØ×[Ð�Ï.ä'×ÚÌ¼Û�ÝQÛ�Þh×[ß_Ñ,ÕØÑÆä'Û�Ý.à�ã�Ð�ÿ
ç5Ñ�Ð�×ØÌÖä'ÑÆÕ���ãÆæ�æk×[Ð�ã;ä¡å�Õ?ã�Ð�Ñ�Ð[Ñ8
�Ï�ÌÜÐ[Ñ�à	×�Û	Ù.ÑB��Ys¬�ã�Ý.àQÕ�ã�×ÚÌÖÕ�ÞEÿQÕÚÛ�á}Ñ�áïÌ¼ÝdÌ¼á	Ï_áb¶gê�¶

5Ï.ã�æÊÌ¼×Úÿþä'ÐØÌ¼×�Ñ�ÐØÌÖãdª>©_Û�ÐgÑ�ã�ä�ß	×�Ð�ã�ä�å��5×[ß_ÑÃ¶gê�¶p×�Ð�ã�ä�å}ÕØÑ�Î;á�Ñ�Ý�×�ÌÖÕ
Ð[Ñ8
5ÏdÌ¼Ð�Ñ�à	×�Û ä'Û�Ý>Y
×�ãÆÌ¼Ý�ßdÌ¼×�Õ®ÌÜÝTã�×Ôæ¼Ñ�ã;ÕØ×Bf}ãÆ¸�ÌÖãÆægÕÚÏ_â.Ñ�ÐØæÖã�ÿ5Ñ�Ð�ÕÔé?Ì¼×�ßTã�×�æ¼Ñ�ã�ÕÚ×�Ò}ßdÌ¼×�Õ�â.Ñ�Ð*ÕØÏ_â.Ñ�ÐÚæÖãÆÿ5Ñ�Ð
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U êÍÐ�ã�ä�å_Õ?é?Ì¼×�ß � ��O�R@S ß�ÌÜ×�Õ
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¹�Õ�ÕÚÛ�ä¡ÌÖã�×�ÑÆà{×�Û}Û�Ý�æÜÿQÛ;Ý_Ñ,×�Ð�ã;ä¡å
ê?ß_Ñ�Ð�ÑLã�Ð�Ñ,Ý_Û}Ù.ã�àQÕØ×[ÐØÌ¼â.ÕÔÌ¼Ý�×�ß_ÑLä¡æ¼Ï.ÕÚ×�Ñ�Ð
� Ñ�Ý_Î�×[ßÍd¬�	ÕÚ×�ÐØÌ¼â.Õ

U êÍÐ�ã�ä�å_Õ?é?Ì¼×�ßÎf�O�R/S ßdÌ¼×�Õ
ê?é?Û	Î�Û5Û�àÍO�R/SößdÌ¼×�Õ
Ï?Û�×�ßQßdÌ¼×�Õ Ì¼ÝX×[ß_Ñ,×Úé?ÛVÌ¼Ý_Ý_Ñ�Ð[á�ÛÓÕØ×1Û�Ð1Û�Ï_×[Ñ�Ð�á}Û5ÕÚ×/O�R/S�æÖã�ÿ5Ñ�Ð�Õ
Ì X � �;ªqë�õ1Ñ�R,§Æä

Ð1Û�×1â.ã�Ð[×®Û�Þc�PÑ?Û�Ð@Ò|àdÑ�ä�ã�ÿ}ç5Ñ�Ð�×[Ñ'¸
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ÔÖÕ ÓØ× f��që
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Ð[Ñ8
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Ð�Ñ�
�ÏdÌ¼Ð[Ñ�á�Ñ�Ýd×�Õ
Ï.ÕÚÑ�à�Ì¼ÝQ×�ß_ÑLã�æÜÎ;Û�ÐÚÌÜ×[ß_áSä�ã�Ý{Ù.Ñ�ÞEÛ�Ï�Ý.à�Ì¼Ý�ò®Ñ'ÞEÑ�Ð[Ñ�Ý.ä'ÑÆÕ¬è ëZ�ZéK�`è ë�ÒZéK�.ã�Ý.àkè ë�ëZésê

ê?ß_Ñ	à5ÌíÕÚâdæÖã�ä'Ñ�á�Ñ�Ý�×1Û�Þgã}ÕØÑ�ä�Û�Ý.à_ã�Ð�ÿQç5Ñ�Ð[×�Ñ�ëþÐ�Ñ'æÖã�×ØÌ¼ç5ÑV×[Û�×[ß_Ñ,â_ÐØÌ¼áþã�Ð�ÿuä�ã�ÝQÙ.ÑVá}Ñ�ã;ÕØÏ_Ð[Ñ�à
Û�Ý�æÜÿVÌ¼Ý�×[ß_Ñ®×�Ð�ã�Ý.ÕÚç5Ñ�Ð�ÕÚÑ®×�Û,×�ß�Ñ�Ù.Ñ�ã�á âdæÖã�Ý�Ñ,Õ�Ì¼Ý.ä'Ñ1×�ß�Ñ/O�R/S àdÑ�×[Ñ�ä'×[Û�Ð÷â_Ð[Û�ç�ÌÖàdÑ�Õ�Ì¼ÝdÞEÛ;Ð�áþã�×ØÌ¼Û;Ý
Û�Ý�æÜÿTÌÜÝ ×[ß_Ñ,+ ¼.- âdæÖã�Ý�Ñ�ê·ê?ß_Ñ�à�ÌÖÕØâdæÖã�ä�Ñ�á�Ñ�Ýd×VÌÖÕVá}Ñ�ã�ÕÚÏ_Ð�Ñ�à�ÌÜÝ ×[Ñ�Ð�áþÕÃÛ�Þ�×[ß_Ñ�×�Ð�ã�Ý.ÕÚç5Ñ�Ð�ÕÚÑ
àdÑ�ä�ãÆÿ	æ¼Ñ�Ý_Î;×�ß`�0/ » ¸ �.àdÑÖû.Ý_Ñ�àQã�Õ

/ » ¸ i21 ­43 ² ¼ 3FÑ�î '65 ­87 ² ¼ 7�Ñ�î '
é®ß_Ñ�Ð[Ñ�­43�²j�97�²�î®ã�Ý.ào­#3 Ñ ��7 Ñ î1ã�Ð[ÑV×[ß_Ñ	ä'Û5Û;Ð�à�Ì¼Ý.ã�×�Ñ�Õ�Û�Þ?×[ß_ÑVâ�ÐØÌ¼á�ã�Ð�ÿ�ã�Ýùà�ÕØÑ�ä'Û;Ý.à_ã�Ð�ÿXç5Ñ�Ð�×�ÑÖë
é?Ì¼×�ßQÐ�ÑÆÕØâ.Ñ�ä'×®×[Û	×�ß_Ñ�Ý�Û�á	ÌÜÝùãÆæhÌÜÝ�×�Ñ�Ð�ã�ä�×ØÌ¼Û�ÝQâ.Û�Ì¼Ý�×#­�ë�i1ÿFi:)ji�ì5î�êèê?ß_ÑLÕ�Ì¼Î�Ý�Û�Þè×�ß_Ñ�á}Ñ�ã;ÕØÏ_Ð[Ñ�à
à�ÌÖÕØâ�æíã;ä'Ñ�á}Ñ�Ý�×�ÌÖÕ{à�Ñ�û.Ý_Ñ�àÈÐ[Ñ'æÖã�×ÚÌÜç5Ñ�×[Û ×�ß_Ñ ð�Ñ�×Qà�Ì¼Ð�ÑÆä'×ØÌ¼Û�Ýåê ôÚ×�ÌÖÕQàdÑ�×[Ñ�Ð�á	Ì¼Ý_Ñ�à Ù�ÿÈ×[ß_ÑTàdÛ;×
â_Ð[Û�àdÏ.ä'×�Û�Þg×�ß_ÑLç5Ñ�ä'×�Û;Ð��<;/D�wâ.Û�Ì¼Ýd×ÚÌ¼Ý_Î�ãÆæ¼Û�Ý_Î�×�ß_Ñ=/ » ¸ ÞEÐ�Û;á�×�ß_ÑLâ_ÐØÌ¼áþã�Ð�ÿ�×�Û�×[ß_Ñ}ÕØÑÆä'Û�Ý.à�ã�Ð�ÿ
ç5Ñ�Ð[×�Ñ�ë�ã�Ý.àQ×�ß_Ñ,Ï_Ý�ÌÜ×®ç5ÑÆä'×�Û;Ð��(;>? �_é®ßdÌÖä�ßQâ�Û�Ì¼Ýd×�Õ�ãÆæ¼Û�Ý�Î�×�ß_Ñgð�Ñ�×1ã�ëdÌÖÕÖê
ú ð�Ñ�×ÔÌÖÕBHsJ�LnL@ vùÃÌÊÞèÌÜ×*ä'Û;Ýd×�ãÆÌ¼Ý.Õ�ã}ÕØÑ�ä�Û�Ý.à_ã�Ð�ÿQç5Ñ�Ð[×�Ñ�ëþé?Ì¼×�ß�×�Ð�ã�Ý.ÕÚç5Ñ�Ð�ÕÚÑLàdÑ�ä�ã�ÿ�æ¼Ñ�Ý_Î;×�ßQæÜÑÆÕ�Õ

×�ßùã�Ý f�êqëTä'á ã�Ý.à Õ�Ì¼Î�ÝdÌüû�ä�ã�Ý.ä'Ñ^��à�Ñ�û.Ý_Ñ�à ã;Õ�ACB�DÔ&E B�D �
Î;Ð�Ñ�ã�×�Ñ�Ð}×�ß.ã�Ý÷�hêqì�êÈê>ÿdâ�Ìíä�ãÆæ1ç;ãÆæ¼Ï_Ñ�Õ}Û�Þ
����Ò
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õ Ì¼Î;Ï_Ð�Ñ,Ò>ê ô@� õ æ¼Û�é ä¡ßùã�Ð�×®Û�Þ÷×[ß_Ñ6O�Q�
�R,êTSÜ�¨YE×�ã�Î�Î�ÌÜÝ�ÎXã�æ¼Î�Û�ÐÚÌ¼×�ß_á*ê

���;ë



� A B�D ÌÖÕ?Û�Þè×�ß_Ñ*Û�Ð�à�Ñ�Ð?Û�Þ�{¬�n��ì�|wá*�_é®ßdÌÖä¡ß�ÌÖÕ?á	Ï.ä�ß�ÕÚá�ã�æÊæ¼Ñ�Ð®×[ß.ã�ÝQ×[ß_Ñ,à�ÌÖÕØ×�ã�Ý.ä�ÑÃ×[Ð�ã�ç5Ñ'æ¼Ñ�à�Ù�ÿ
��Ys
5Ï.ã�Ð[åXß.ã;àdÐ�Û;Ý.Õ�Ì¼Ýo� ��®Ñ�ç5Ñ�Ý�×�ÕÖê1ê?ß_Ñ	Ð�Ñ8
5ÏdÌ¼Ð�Ñ�á�Ñ�Ý�×1Û�Ý�×�ß�Ñ	á�ã�ëdÌ¼á	Ï_á�ç;ãÆæ¼Ï_Ñ}Û�Þg×�ß�Ñ�/ » ¸ ÌÖÕ
ã�â�âdæ�ÌÜÑÆà�×[Û�Ñ�Ý.ÕÚÏ_Ð�ÑL×�ß.ã�×�×�ß_Ñ ÕØÑ�ä�Û�Ý.à_ã�Ð�ÿQç5Ñ�Ð[×�Ñ�ë�ÌÖÕÔÌ¼Ý.Õ�ÌÖàdÑ�×[ß_ÑVÐ[Ñ�Î�Ì¼Û;Ý·àdÑÖû.Ý_Ñ�àQÙdÿQ×�ß�Ñ�O�R/S
Ì¼Ý_Ý_Ñ�Ð[á�ÛÓÕØ×®æÖãÆÿ5Ñ�Ð®Ð�ã�à5ÌÜÏùÕ�ê
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õ Ì¼Î�Ï�Ð�ÑVÒ�êe�}�4O�ä�ß_Ñ�áþã�×ØÌÖä�ç5ÌÜÑ�é�Û�Þúã�Ð�ÑÆãÆæèã�ÝùàXãVÞsã�å5Ñ6O�R/SÜ��Y<×�ã�Î	ÌÜÝ�×[ß_Ñ,ÐÊY - â�æíã�Ý_ÑÃÌ¼Ý�é®ßdÌÖä�ß×�ß�ÑÃ×[Ð�ã�Ý.ÕØç5Ñ�Ð�ÕØÑLà�ÌÖÕØâ�æíã;ä'Ñ�á}Ñ�Ý�×?ÞEÐ�Û�á�×[ß_Ñ,â_ÐØÌ¼áþã�Ð�ÿþç5Ñ�Ð�×[Ñ�ë`�}/1» ¸ �dÌíÕ®á}Ñ�ã�ÕÚÏ_Ð�Ñ�à³ê
õ Ì¼Î�Ï_Ð[Ñ®Ò>ê �ÃÕÚß_Û�é1Õ÷ã�ç5Ì¼Ñ�é Û�Þ�×Úé?Û,O�Q�
�R,êTS ÕÚÑ�ä'Û;Ý.à_ã�Ð[ÿVç5Ñ�Ð[×ØÌÖä'Ñ�Õké?Ì¼×�ß	â.Û5Õ�Ì¼×ØÌ¼ç5Ñ�ã�Ý.à	Ý_Ñ�ÎZY

ã�×ÚÌ¼ç5ÑÃ×[Ð�ã�Ý.ÕØç5Ñ�Ð�ÕØÑLàdÑ�ä�ãÆÿ}æÜÑ�Ý_Î�×[ßXÐ�ÑÆÕØâ.Ñ�ä'×ÚÌÜç5Ñ�æÜÿ^ê÷ô�Þè×�ß�ÑÃ×�ã�Î;Î�Ñ�à	ð�Ñ�×®Ð[Ñ�ÕØÏ�æÜ×�Õ ÞEÐ[Û�á�ã}ÕØÑÆä'Û�Ý.à�ã�Ð�ÿ
ç5Ñ�Ð[×�Ñ�ëþé?Ì¼×�ß�â.Û5Õ�ÌÜ×ÚÌ¼ç5ÑI­�Ý_Ñ�ÎÓã�×ÚÌÜç5Ñ;î~/ » ¸ ×[ß_Ñ,×�ã�Î}ÌíÕ®×�Ñ�Ð�á}Ñ�àQã�ä�ä'Û;Ð�à�Ì¼Ý_Î�æ¼ÿXâ.Û5Õ�ÌÜ×ÚÌ¼ç5ÑI­�Ý_Ñ�ÎÓã�×ÚÌÜç5Ñ;î
×�ã�Î>ê

ñ�Ñ�ã�ç�ÿ�G�ã�ç5Û�Ð	à�Ñ�ä�ã�ÿ_Õ�Ð[Ñ�ÕØÏdæ¼×,ÌÜÝ ÕÚÑ�ä'Û�Ýùà_ã�Ð[ÿ�ç5Ñ�Ð[×ØÌÖä'Ñ�Õ�é?Ì¼×�ß â.Û5Õ�Ì¼×ØÌ¼ç5Ñ�/ » ¸ à�ÌÖÕØâ�æíã;ä'Ñ�á}Ñ�Ý�×
é®ßdÌ�æ¼ÑVÝ_Ñ�Î5ã�×ÚÌ¼ç5Ñ�×�ã�Î5Õ?Ð�ÑÆÕØÏdæ¼×?ÞEÐ�Û;áøÌ¼Ý_Ñ�æ�ä¡Ì¼Ñ�Ý.ä¡Ì¼Ñ�Õ>Û�Þè×�ß_Ñ*×�Ð�ã;ä¡å5Ì¼Ý_Î	Ð�ÑÆä'Û�Ý.ÕÚ×�Ð[Ï.ä'×ØÌ¼Û;ÝXã�æ¼Î�Û�ÐÚÌ¼×�ß_á
ã�Ýùà·àdÑ�×[Ñ�ä'×�Û;Ð,Ð�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;ÝÈÑ���Ñ�ä'×�Õ�êQê?ß_Ñ�Ð�Ñ'ÞEÛ;Ð�ÑþÕØÑ�ä'Û;Ý.à_ã�Ð�ÿTç5Ñ�Ð�×ÚÌíä�Ñ�Õ�é?ÌÜ×[ß Ý_Ñ�Î5ã�×ØÌ¼ç5Ñ�/1» ¸ ã�Ð[Ñ
Ý_Û;×?â_ß�ÿ_Õ�ÌÖä�ãÆæKêgñ�Û�é?Ñ�ç5Ñ�Ðn��×�Ð�ã�ä�å_Õ�Ì¼Ý�æ�ÌÜÎ;ßd×t
5Ï.ã�Ð�å	Û�ÐgÎ�æ¼Ï_Û;Ý	ð�Ñ�×�Õ
ä�ã�Ý�Ù.Ñ,à�ÌÖÕÚâdæÖã�ä'Ñ�àQã�Ý.à�Ð�Ñ�ÕÚÏdæ¼×
Ì¼Ý|ÕÚÑ�ä'Û�Ýùà_ã�Ð[ÿ·ç5Ñ�Ð�×ÚÌÖä'Ñ�Õ�êÍO5ÑÆä'Û�Ý.à�ã�Ð�ÿpç5Ñ�Ð�×ÚÌíä�Ñ�ÕÃÛ�Þ,×�ßdÌÖÕVÛ;ÐØÌ¼Î�Ì¼Ý ã�Ð[Ñ�ä�ãÆæ�æ¼Ñ�à á	ÌÖÕØ×�ã�Î5Õ}ã�ÝùàÈã�Ð[Ñ
Ñ�ë�â.Ñ�ä'×�ÑÆà�×[Û�ßùãÆç5Ñ�/ » ¸ ÕÚÿdá}á�Ñ�×�ÐØÌÖä�ã�æ�æÜÿýà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×[Ñ�à|ã�Ù.Û�Ï�×,)�Ñ�Ð[Û÷è ëZ�ZéKê õ Û;Ð�ß_ÑÆãÆç�ÿoG�ã�ç5Û;Ð
ÌÖàdÑ�Ý�×ØÌüû�ä�ã�×ØÌ¼Û�Ýå�
Û;Ýdæ¼ÿQð�Ñ�×�Õ,é?Ì¼×�ß·â.Û5Õ�Ì¼×ØÌ¼ç5Ñ�/ » ¸ ã�Ð[ÑQä'Û;Ý.Õ�ÌÖàdÑ�Ð[Ñ�à·ã;ÕIl���Y<×�ã�Î5ÕvmhêTê?ß_Ñ�Ý�Ñ�Î5ã�×ØÌ¼ç5Ñ

���j�



×�ã�Î5Õ	ã�Ð�ÑQÐ�Ñ�â�Ð�Ñ�ÕÚÑ�Ýd×�ã�×ÚÌÜç5Ñ}Û�Þ1×[ß_Ñ�æ¼Ñ�ç5Ñ'æ Û�Þ1×[ß_Ñ�á	ÌíÕÚ×�ã�Î·ä'Û;Ýd×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý ×�Û�×[ß_Ñ�â.Û5Õ�ÌÜ×ÚÌ¼ç5Ñ{×�ã�ÎÓÕ�ê
Ð�Ñ�ç5Ñ�Ð�×�ß�Ñ'æ¼Ñ�Õ�ÕÖ��ß_ÑÆãÆç�ÿIG�ã�ç5Û�Ð,à�Ñ�ä�ã�ÿ_Õ1ä�ã�Ý·ã�æíÕÚÛQÐ�Ñ�ÕÚÏdæ¼×¢Ì¼Ý�Ý_Ñ�Î5ã�×ÚÌ¼ç5Ñ	×�ã�ÎÓÕ�ê	ê?ß�Ñ	ß_Ñ�ã�çdÿIG�ã�ç5Û;Ð
ä'Û;Ýd×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý�×�Û	×[ß_Ñ,Ý_Ñ�Î5ã�×ØÌ¼ç5ÑV×�ã�Î;Î�Ì¼Ý_Î�Ð�ã�×�Ñ�ÌÖÕ1à�ÌÖÕ�ä'Ï.Õ[ÕØÑ�à{Ì¼Ý�
>ß.ã�â_×[Ñ�Ð1ëhê
p/qsrtq�� ����x��Ö�Tx�� yT�tz`�g���I���t��������� w�� y��#�T�cx>�s�����
êkÛXä�Û�Ýhû.Ð[á ×[ß.ã�×�×[ß_ÑIO�Q�
�R,êTS ã�æÜÎ;Û�ÐÚÌÜ×[ß_á Ìíà�Ñ�Ýd×ÚÌüû.Ñ�Õ�ß_ÑÆãÆç�ÿÚG�ãÆç5Û;Ð>ð�Ñ�×�Õ Ì¼×�Õ�â.Ñ�ÐÚÞEÛ�Ð�áþã�Ýùä'Ñ
ÌÖÕÔÑÖë.ã�áïÌ¼Ý_Ñ�à�Ì¼ÝQ×�ß_Ñ�Ì¼Ý.ä¡æ¼Ï.Õ�Ì¼ç5ÑÃæ¼Û�é Ì X Ñ'æ¼Ñ�ä�×�Ð�Û;Ý�Õ�ã�á}âdæ¼Ñ��.àdÑÆÕ�ä'ÐÚÌÜÙ.Ñ�à�Ì¼Ý¤OÓÑ�ä'×ØÌ¼Û;Ý(�hê �hê fhê>ê?ßdÌÖÕ
Õ�ã�á�â�æÜÑ?ÌÖÕ�ÐÚÌÖä¡ßVÌ¼Ý	ß_Ñ�ã�ç�ÿ/G�ã�ç5Û�ÐèàdÑ�ä�ã�ÿ�ÕÍÙ.Ñ�ä�ã�Ï.ÕØÑ®×[ß_Ñ?Ñ�æÜÑÆä'×�Ð[Û�Ý}ä'Û;á�Ñ�ÕwÞEÐ�Û;á ×[ß_Ñ®ÕÚÑ�áïÌ�æ¼Ñ�â_×[Û�ÝdÌÖä
àdÑ�ä�ãÆÿk­¥� à ��� í ��Û�Ð í à ����� î®Û�ÞÔã��ÃÛ�ÐLã í Ys
5Ï.ã�Ð[åXÌ¼Ý�×[ß_Ñ	Ñ�ç5Ñ�Ý�×�êßú�ÕÔÌ¼×ÃÌÖÕ,à�ÌÖÕ�ä�Ï.Õ�ÕÚÑ�àuÌ¼Ý
àdÑ�×�ãÆÌ�æÖÕ�ÌÜÝÍOÓÑ�ä'×ØÌ¼Û;Ý�Ò>êqë��wÒ��<� ë�
bÛ�Þg×�ß_ÑLÑ'æ¼Ñ�ä'×�Ð[Û�Ý}ð�Ñ�×�Õ Ì¼Ý�×[ßdÌÖÕÃÕ[ã�á}âdæ¼Ñ	Ù.Ñ'ÞEÛ�Ð[ÑV×�ã�Î�Î�ÌÜÝ�Î�ã�Ð[Ñ
àdÏ_Ñ,×[Û�ß_ÑÆãÆç�ÿ6G�ã�ç5Û�Ð1àdÑ�ä�ãÆÿ�Õ�ê

êÍÛLç5Ñ�ÐØÌ�ÞEÿL×�ß.ã�×
×[ß_Ñ1×�ã�Î;Î�Ñ�à*ð�Ñ�×�Õ÷ã;Õ�ÕÚÛ�ä¡ÌÖã�×�ÑÆà�é?Ì¼×[ß�×�ß_Ñ1Ñ'æ¼Ñ�ä'×[Ð�Û;Ý.Õ�ÌÜÝùä¡æ¼Ï.àdÑ,ã�ßdÌ¼Î�ß}ÞEÐ�ã�ä�×ØÌ¼Û�Ý
Û�Þúß_Ñ�ã�çdÿPG�ã�ç5Û�Ðhð�Ñ�×�Õ��_×�ß�ÑVà�Ñ�ä�ã�ÿ�æ¼Ñ�Ý_Î;×�ßXÛ�Þ>×�ß�ÑVÕÚÑ�ä'Û;Ý.à_ã�Ð[ÿQç5Ñ�Ð�×[Ñ�ëQã;Õ�ÕÚÛ�ä¡ÌÖã�×�ÑÆàX×�Û}×�ß_Ñgð�Ñ�×?ÌÖÕ
ä'Û;Ýdç5Ñ�Ð[×�Ñ�à	ÌÜÝ�×�Ûþã�ÝQÑ�ÕÚ×ØÌ¼áþã�×�ÑLÛ�Þè×�ß_ÑLàdÑÆä�ã�ÿ�æ¼Ñ�Ý_Î�×[ß`�hÂFË� ÊÈÄù�ø�� í�î �wà�Ñ�û.Ý_Ñ�àQã;Õ��

í¨î i�/ » ¸����Ì �X
é®ß_Ñ�Ð[Ñ ��� ÌÖÕ�×�ß�ÑÃáþã�Õ[ÕÔÛ�Þ>×�ß�ÑVÐ�ÑÆä'Û�Ý.ÕÚ×�Ð[Ï.ä'×�ÑÆà�ç5Ñ�Ð�×�ÑÖë�ÞEÛ;Ð�á}Ñ�à�Ùdÿ�×[ß_ÑLä'Û�á	Ù�ÌÜÝùã�×ØÌ¼Û;Ý�Û�Þ>×[ß_Ñ×�Ð�ã�ä�å_Õ?âùã�Ð�×ÚÌÖä¡Ì¼â.ã�×ÚÌÜÝ�Î{×[Û�×[ß_ÑVç5Ñ�Ð�×�ÑÖëQã�Ý.à�Ì �X ÌÖÕ®×�ß_ÑL×�Ð�ã�Ý.ÕØç5Ñ�Ð�ÕØÑ,á}Û�á}Ñ�Ý�×�Ï_á Û�Þ>×[ß_ÑVç5Ñ�Ð�×�ÑÖë
Ù.ã;ÕØÑ�à�Û�Ý�×�ß_Ñ Ì X Û�Þè×�ß_Ñ,ã�×�×�ã�ä�ß_Ñ�à�×�Ð�ã�ä�å_ÕÖê>ê?ß_Ñ,â_Ð�Ñ�û�ë(l�â.ÕØÑ�ÏùàdÛ�mVÌÖÕÔÏ.ÕÚÑ�à�×�ÛVÌ¼Ý.à�ÌÖä�ã�×�ÑL×�ß.ã�×
×�ß�ÑV×�ã�Î�Î�ÌÜÝ�ÎXã�æ¼Î�Û�ÐÚÌ¼×�ß_áSàdÛ5ÑÆÕ�Ý_Û�×1ÞEÏdæ�æÜÿ�Ð�Ñ�ä�Û�Ý.ÕÚ×�Ð�Ïùä'×�×[ß_Ñ	à�Ñ�ä�ã�ÿ�ç5Ñ�Ð[×�Ñ�ëå�_Õ�ÌÜÝùä'Ñ}ÕØÛ;á�ÑLÛ�Þ>×[ß_Ñ
àdÑ�ä�ãÆÿ	â�Ð�Û�àdÏ.ä�×�Õ
Ð[Ñ�áþãÆÌ¼Ý�Ï_Ý.ã�×�×�ã�ä�ß_Ñ�à�×[ÛV×�ß�Ñ�ç5Ñ�Ð[×�Ñ�ëïã�Ý.à}×�ß_Ñ�Ð[ÑÔÌÖÕ®ã�æíÕÚÛ}ãÃÝ_Ñ�Ï_×�ÐÚÌÜÝ�ÛÃÌ¼Ýdç5Û�æ¼ç5Ñ�à
Ì¼ÝX×[ß_ÑLÕØÑ�á	Ì�æÜÑ�â_×�Û;ÝdÌÖäVàdÑ�ä�ãÆÿ�Õ?é®ßdÌÖä�ßXÑ�Õ[ä�ã�â.Ñ�Õ®àdÑ�×�Ñ�ä'×ÚÌ¼Û�Ý`ê
õ Ì¼Î�Ï_Ð[ÑVÒ�ê ��ì}ÕØß�Û�é1Õ1ã	ä'Û;á�â.ã�ÐØÌÖÕØÛ;Ý�Û�Þ>×[ß_Ñ,â.ÕØÑ�Ï.àdÛZY í�î à5ÌíÕÚ×�ÐÚÌÜÙ�Ï_×ØÌ¼Û�ÝùÕ¢Û�Þ>×�ã�Î�Î;Ñ�à{Ñ'æ¼Ñ�ä�×�Ð�Û;Ý
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SECVTX tags on electron jets
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Ð�Û;Ð�Õ�égÑ�Ð�Ñ�ÕÚ×�ÐØÌÖä'×Úæ¼ÿ õ*ã�Ï.Õ[Õ�ÌÖã�Ýö×�ß_Ñ�Ð�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;Ý�ÞEÏ_Ýùä'×ØÌ¼Û�Ýå�×Ö*­�[ÅÃF]@[ î��gé?Û�Ï�æíàÈ×�ã�å5Ñ�×�ß_ÑQÞEÛ�Ð�á
[ÅÃ ]³Ó [ � â9Ø Ù Õ Ó Ø Ú#Û#' Ô Ú ê÷ñ1Û�égÑ�ç5Ñ�Ðn�ÓÌ¼Ý�â�Ð�ã�ä�×ØÌÖä'Ñ�×[ß_Ñ�Ð�Ñ¢ã�Ð�Ñ¢ÕØÏ_Ù.ÕÚ×�ã�Ýd×ÚÌíã�æhÝ_Û�Ý�YØõ*ã�ÏùÕ�Õ�ÌÖã�Ý�×�ãÆÌ�æÖÕ
ÌÜÝQ×[ß_Ñ
Ñ�Ð[Ð�Û�Ð*àdÏ_Ñ	×[Û�×�ß�ÑVÝ_Û;Ý>YØõ*ã�Ï.Õ�Õ�Ìíã�Ý·Ù.Ñ�ß.ã�ç5ÌÜÛ;Ï_Ð,Û�Þg×�ß�ÑV×�Ð�ã�ä�å�Ì¼Ý_Î�ê�ê?ß_Ñ	Ð[Ñ�ÕØÛ�æ¼Ï_×ØÌ¼Û�Ý�ÞEÏ_Ý.ä�×ØÌ¼Û�ÝXÌÖÕ
é?Ñ�æÊæúã�â�â_Ð�Û�ë�ÌÜáþã�×[Ñ�à�é?ÌÜ×[ßTã�Ý�Ñ�ë�â.Û�Ý_Ñ�Ýd×ÚÌíã�æ�æÜÿpàdÑ�ä�Ð�Ñ�ã;Õ�Ì¼Ý_Î�×�ãÆÌ�æ>Û�Þg×[ß_ÑVÞEÛ�Ð[á � â�Ø Ù Õ Ó Ø Û#Ü ã�à_à�Ñ�à
×�Û ãVä'Û;á	ÙdÌ¼Ý.ã�×ÚÌ¼Û�ÝQÛ�Þh×Úé?Û�Ì¼Ý.àdÑ�â�Ñ�Ý.àdÑ�Ý�×�õ*ã�ÏùÕ�Õ�ÌÖã�ÝXä�Û�á}â�Û;Ý_Ñ�Ý�×�ÕgàdÑ�Õ�ä�ÐØÌ¼ÙdÌ¼Ý_Î	×�ß�Ñ�ä'Û;Ð�Ñ1Û�Þh×[ß_Ñ
à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý`ê

ôÚÝ Û;Ð�àdÑ�Ð�×[Û·ã;ä�ä'Û�Ï�Ýd×	ÞEÛ�Ð}à�ÌÄ��Ñ�Ð[Ñ�Ý.ä'Ñ�ÕVÌ¼ÝÈ×[ß_ÑX×[Ð�ã�ä�å5ÌÜÝ�Î�Ð[Ñ�ÕØÛ�æÜÏ�×ØÌ¼Û�Ý|Ù.Ñ�×Úé?Ñ�Ñ�Ý ×�ß_Ñ�à_ã�×�ã
ã�Ýùà{×�ß�Ñ � Û�Ý�×�Ñ¤
gã�ÐØæ¼ÛQÕ�Ì¼á	ÏdæÖã�×ØÌ¼Û�Ý.ÕÖ�kÐ�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;Ý�ÞEÏ_Ýùä'×ØÌ¼Û�ÝùÕ�ã�Ð[ÑVà�Ñ�ÐØÌ¼ç5Ñ�à�ÌÜÝùàdÑ�â.Ñ�Ý.àdÑ�Ýd×ÚæÜÿ�ÞEÛ;Ð
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×�ß�Ñ � Û;Ýd×[ÑÊ
gã�ÐØæ¼ÛTÕ�ã�á�âdæ¼Ñ�ê õ Û;ÐÃ×[ßdÌÖÕÃâ_Ï�Ð�â.Û5ÕÚÑ��>ãÊÍ�Q>ê ë�ìÌ«­
~£ � Û�Ý�×�Ñ,
gã�ÐÚæ¼ÛTÕ�ã�á}âdæ¼Ñ�ÌÖÕ
Ï.ÕÚÑ�à�ê ê?ß_Ñ�Õ�Ì¼á	ÏdæÖã�×�ÑÆàÝÍ�Q
ê ë;ì·Õ�ã�á�âdæ¼ÑXÌÖÕ�ä'Ð[Ñ�ã�×[Ñ�à·é?Ì¼×�ß|×�ß�Ñ�ñ/Q>òkó|ô¡õ�Î;Ñ�Ý_Ñ�Ð�ã�×[Û�Ðþã�Ý.à

ÞI�@ß
à`��¡8�@á��h�F�8�,£¥�F¡ãâ0ä,å ¡8�����>�8àÃ�n���|�ì£4à·���Z�����F�
Ì X � �Zòüë�õ�ÑnR,§�äóÈÌ¼×�ß�ÌÜÝTã}ä'Û;Ý_Ñ,Û�ÞèÐ�ã�à5ÌÜÏùÕ�ìhê Ò}ã�Ð�Û;Ï_Ý.à�ã®ð�Ñ�×®é?Ì¼×[ß V X � ��ë�õ1Ñ�R
?/C�? Ç�ÈFJZN Á�Hº¹æÆ¨ÅÖÁ�Hç ÊÅÖÁKJ,ã�Õ?ÌÜÝkO5Ñ�ä'×ÚÌ¼Û�ÝQÒ>ê f
�8Y�£ ×�Ð�ã�ä�å
� f	ã�ëdÌÖã�æ>ÕÚÏ_â.Ñ�ÐØæÖã�ÿ5Ñ�Ð�Õ®é?Ì¼×�ß � Ò	ßdÌ¼×�Õ¨§ÆÕØÏ_â.Ñ�ÐÚæÖãÆÿ5Ñ�Ð
� f	ÕÚ×�Ñ�Ð[Ñ�Û}ÕØÏ�â�Ñ�ÐØæÖã�ÿ5Ñ�Ð�Õ®é?Ì¼×�ß � f	ßdÌ¼×�Õ�§�ÕÚÏ_â.Ñ�ÐØæÖã�ÿ5Ñ�Ð

[ ¿���[hd ì�ò �,ä'á
[±° a ªs¾ ¼ °�² ªs´ µ·¶vªs¸D¹ _ ª aü_�» [hdýë�ä'áè Úé(ê ´ a Ñ dg�Ð�Û;×�âùã�Ð�×®Û�Þc� Ñ Û�Ð@Ò|àdÑ�ä�ã�ÿ}ç5Ñ�Ð�×[Ñ�ë
ÀtÁ�Hª�%JZH�Hç ÊÅÖÆ
ú®×
æ¼Ñ�ã;ÕØ×1×Úé?ÛIO�R/S ßdÌ¼×�Õ
êkÐ�ã;ä¡å�Õ?é?Ì¼×�ßÎf�O�R/S ßdÌ¼×�Õ®Û�Ý_Ñ,Û�Þ>é®ßdÌÖä¡ßuã�×?æÖã�ÿ5Ñ�Ð1ì}ã�Ð�Ñ,Ñ�ëùä¡æ¼Ï.àdÑÆà

êhã�Ùdæ¼Ñ·Ò�êe�@�ñÞ*Ì¼Ý_Ñ�á�ã�×ØÌÖä·ã�Ýùà 
�ÏùãÆæ�Ì¼×Øÿöä'ÐÚÌÜ×[Ñ�ÐØÌÖã Ï.ÕØÑ�à ×�Û ÕØÑ'æ¼Ñ�ä�×oO�R/S ×[Ð�ã;ä¡å�Õ�ÌÜÝöÛ�Ð�à�Ñ�ÐX×[Ûá}Ñ�ã�ÕÚÏ_Ð�Ñ,×�ß�Ñ O^R/S Ì¼á�âùã�ä'×1â.ã�Ð�ã�á}Ñ�×�Ñ�Ð®Ð�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;Ý`ê

Î�Ñ�Ý_Ñ�Ð�ã�×ØÌ¼Ý_ÎTã�ÕØ×�ã�Ý.à_ã�Ð�àWf à fQâ.ã�Ð[×�Û�Ýpâ_Ð�Û�ä'ÑÆÕ�Õ�­�â�Ð�Û�ä'Ñ�Õ[Õ���ë�ì�ì5î�ê�ê?ß�Ñ�Î�Ñ�Ý�Ñ�Ð�ã�×�Ñ�à�Ñ�ç5Ñ�Ý�×�Õ
ã�Ð[Ñ,×�ß_Ñ�Ýþâ.ã�Õ[ÕØÑ�à�×�ß�Ð�Û�Ï�Î�ßX×[ß_Ñ�ÞEÏdæ�æèàdÑ�×�Ñ�ä'×[Û�Ð Õ�Ì¼á	ÏdæÖã�×ÚÌÜÛ;Ý`�
« õ �
ë èì Â 8ésêhôØÝQÛ;Ð�àdÑ�Ðg×�Û}Õ�ÌÜá	Ï�æíã�×�Ñ
×�ß�Ñ�×�ÐÚÌÜÎ;Î�Ñ�Ð®Ð[Ñ8
5ÏdÌ¼Ð�Ñ�á}Ñ�Ý�×���Ñ�ç5Ñ�Ýd×�Õúé?Ì¼×[ßXã�×®ã�×
æ¼Ñ�ã�ÕÚ×®Û�Ý_Ñúð�Ñ�×®ã�ÞE×�Ñ�Ð àdÑ�×�ÑÆä'×�Û;Ð?Õ�Ì¼á	ÏdæÖã�×ØÌ¼Û;ÝXé?Ì¼×�ß
Û�ÙùÕØÑ�Ð[ç5Ñ�à V X � ë�ìXõ1Ñ�R ã�Ð�ÑþÕØÑ'æ¼Ñ�ä�×�Ñ�à�ê,ôÚÝ�×�ß_Ñ � Û;Ýd×[ÑË
gã�ÐØæ¼Û�Õ[ã�á}âdæ¼Ñ��k×�ß_Ñ	×[Ð�ã�ä�å�Õ�Ï.ÕØÑÆà�×[Û
Ñ�ë�×�Ð�ã�ä'×÷×[ß_Ñ/O�R/S Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý�ÞEÏ_Ý.ä'×ÚÌÜÛ;Ý�ã�Ð�Ñ1ÕÚÑ'æ¼Ñ�ä'×�ÑÆàVé?ÌÜ×[ß�×[ß_Ñ1Õ�ã�á�Ñ*ä'ÐÚÌÜ×[Ñ�ÐØÌÖã,ã�Õ�Ì¼Ý}×�ß_Ñ1à_ã�×�ã�ê
Ð�Û}Ð�Ñ8
5ÏdÌ¼Ð�Ñ�á�Ñ�Ý�×®Û�Ý�×[ß_ÑV×[Ð�ã;ä¡å � Õ®Û�ÐÚÌÜÎ�Ì¼Ý�ÌÖÕÔÌ¼á}â�ÛÓÕØÑ�àXÌ¼Ý�Û�Ð�àdÑ�Ð1×�Û�Ì¼Ý.ä¡æ¼Ï.à�Ñ	×�ß_ÑLÑ���Ñ�ä'×1Û�Þ>×[ß_Ñ
ß_Ñ�ã�ç�ÿ�G�ã�ç5Û�Ð1ä�Û�Ý�×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý.Õ1Û�ÝQ×�ß_Ñ,Ð[Ñ�ÕØÛ�æÜÏ�×ØÌ¼Û�Ý�ÞEÏ_Ý.ä'×ÚÌ¼Û�ÝXé®ß�Ìíä�ß�ÌÖÕÔâ_Ð[Ñ�ÕØÑ�Ýd×?Ì¼ÝX×[ß_ÑLà_ã�×�ãhê

ê?ß_Ñ	×�Ð�ã�ä�å_Õ1ã�Ð[Ñ}ä¡æÖã�Õ[Õ�Ìüû.Ñ�à�Ì¼Ý�×Úé?Ñ�æÜç5Ñ,Ì¼Ý.àdÑ�â.Ñ�Ý.à�Ñ�Ýd×¢ä�ã�×[Ñ�Î�Û;ÐØÌ¼Ñ�Õ�ã;ä�ä'Û�Ð�à�Ì¼Ý_ÎX×[Û�×�ß�ÑVÝ�Ï_á�Y
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Ù.Ñ�ÐVÛ�Þ*ã�Õ[ÕØÛ�ä¡ÌÖã�×[Ñ�à O^R/Søß�ÌÜ×�Õ�­¥Ð�ß�ÌÜ×�Õ¨i@f@� ÒdîLã�Ý.à·ã�ä�ä'Û�Ð�à�Ì¼Ý_Î�×�Û�×[ß_Ñ�Ý�Ï_á	Ù.Ñ�ÐLÛ�Þ1×�ß�Û5ÕØÑþßdÌ¼×�Õ
ÕØßùã�Ð�ÑÆà�Ù�ÿ�Û�×[ß_Ñ�Ð	×[Ð�ã�ä�å�Õ ­¥Ð*ÕØß.ã�Ð�Ñ�à|i*ì}� Òdîäê�ê?ßdÌÖÕ}ä¡æÖã�Õ�Õ�Ìüû�ä�ã�×ÚÌ¼Û�ÝÈÌÖÕVÝ_Ñ�ä'ÑÆÕ�Õ�ã�Ð�ÿTÙ.Ñ�ä�ã�ÏùÕØÑ�×[ß_Ñ
Ñ�Ð[Ð�Û�Ð	Û�Þ,×�ß�Ñ�Ì¼á�â.ã;ä'×}â.ã�Ð�ã�á}Ñ�×�Ñ�Ð}ÕÚ×�Ð[Û�Ý_Î�æÜÿ àdÑ�â�Ñ�Ý.à_Õ	Û�Ý ×�ß_ÑÆÕØÑQâ.ã�Ð�ã�á}Ñ�×�Ñ�Ð�Õ�ê õ Û;Ð	Ñ�ã�ä�ß Û�Þ
×�ß�ÑTä�ã�×[Ñ�Î�Û;ÐØÌ¼Ñ�Õ��*ã�â_Ð[Û�Ù.ã�ÙdÌ�æÊÌ¼×Úÿöà�ÌÖÕØ×�ÐÚÌ¼Ù_Ï_×ØÌ¼Û;Ý ×[ß.ã�×�ä¡ß.ã�Ð�ã;ä'×�Ñ�ÐÚÌ*)�Ñ�×�ß_Ñ�Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý ÞEÏ_Ý.ä�×ØÌ¼Û�Ý
ÌÖÕVÛ�Ù_×�ãÆÌ¼Ý_Ñ�à³êoQ>ã;ä¡ß ÕÚÏ.ä�ß·Ý_Û�Ð[á�ã�æ�Ìí)�Ñ�à à�ÌÖÕØ×�ÐÚÌ¼Ù_Ï_×ØÌ¼Û;Ý ÌÖÕ#û.×�×[Ñ�à�×[ÛX×�ß�Ñ�ÞEÏ_Ý.ä'×ÚÌ¼Û�Ý.ã�æ®ÞEÛ�Ð�á àdÑ�Y
Õ�ä�ÐØÌ¼Ù.Ñ�à|ã�Ù.Û�ç5Ño­s×ØégÛ õ*ã�Ï.Õ�Õ�Ìíã�Ý�âdæ¼Ï.Õ�ã�ÝÈÑ�ë�â.Û�Ý_Ñ�Ýd×ÚÌíã�æ,×�ã�Ì�æ<îäê ôÚÝÈâ�Ð�ã�ä�×ØÌÖä'Ñ��®Ù.Û�×[ß|â�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ
ã�Ýùà�Ý_Ñ�ÎÓã�×ØÌ¼ç5ÑQÕ�ÌÖàdÑ�ÕÃÛ�Þ1×�ß_Ñþà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý|ã�Ð�Ñ6û.×�×[Ñ�à·Õ�ÌÜá	Ï�æÜ×�ã�Ý_Ñ�Û�Ï.Õ�æÜÿpÙdÿTã;à_à�Ì¼Ý_ÎTãXÕÚÑ�ä'Û;Ý.à
Ñ�ë�â.Û�Ý_Ñ�Ý�×ØÌÖã�æ?×�ãÆÌ�æ®×[ÛQâ.ã�Ð�ã�á}Ñ�×�ÐÚÌí)�Ñ�×[ß_Ñ�â.ÛÓÕ�Ì¼×ØÌ¼ç5ÑQÕ�Ìíà�Ñ�Û�Þ ×�ß_Ñþà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý`ê�ñ�Û�é?Ñ�ç5Ñ�Ðn��Û;Ýdæ¼ÿ
×�ß�Ñ�Ý_Ñ�Î5ã�×ÚÌ¼ç5Ñ�â.ã�Ð�ã�á�Ñ�×[ÐØÌ*)�ã�×ØÌ¼Û�Ý�ÌÖÕ
Ï.ÕÚÑ�à	×�ÛLàdÑ�û.Ý�Ñ�×[ß_Ñ�Ð[Ñ�ÕØÛ�æ¼Ï_×ØÌ¼Û�Ý�ÞEÏ_Ýùä'×ØÌ¼Û�ÝåêTO�ã�á}âdæ¼Ñ�Õ
Û�Þk×[ß_Ñ
û.×�Õ¢é®ß�Ìíä�ß�Ï.ÕÚÑ�à�×[Û�àdÑ�û.Ý_Ñ	×[ß_Ñ	Ð�ÑÆÕØÛ�æ¼Ï_×ÚÌ¼Û�Ý�ÞEÏ_Ýùä'×ØÌ¼Û�ÝùÕ¢ÞEÛ�ÐLÕ�Ìºëpä�æíã;Õ�ÕÚÑ�Õ�Û�Þ®×[Ð�ã;ä¡å�Õ�ã�Ð[Ñ}ÕØß_Û�é®Ý
Ì¼Ý õ Ì¼Î�Ï_Ð[Ñ�Õ�Ò>ê¯�Z�Zê,ôÚÝ�ã�æÊæ
ä�ã�ÕÚÑ�Õ��w×[ß_Ñ}à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý.Õ	ã�Ð�Ñ6
5ÏdÌ¼×�Ñ}ã;ÕØÿ�á�á}Ñ�×[ÐØÌÖäVé?Ì¼×�ß�×�ß�Ñ	Ñ�ë.ä�Ñ�Õ�Õ
Û�Ý�×�ß_Ñ,â.Û5Õ�Ì¼×ØÌ¼ç5Ñ	Õ�Ìíà�Ñ	ã�×[×�ÐÚÌÜÙ�Ï_×�ã�Ùdæ¼Ñ	×�Û}×�Ð�ã;ä¡å�Õ
ÞEÐ�Û;ábß_Ñ�ã�ç�ÿ G�ãÆç5Û;Ð1àdÑ�ä�ã�ÿ�Õ�ê

p/q��tq�� w»�t�¬�>x�yðzF{îÀ/x>�~¼/y¬¼/�¥�¥�ï�ÂÁ
ñ*ãÆç5Ì¼Ý_Î	à�Ñ�û.Ý_Ñ1×�ß_ÑßO�R/SÈÌ¼á�âùã�ä'×gâ.ã�Ð�ã�á}Ñ�×�Ñ�Ð>Ð[Ñ�ÕØÛ�æÜÏ�×ØÌ¼Û�ÝQÞEÏ_Ý.ä'×ÚÌÜÛ;Ý`�@Ö*­%Ã ]�Ó�ï!ð ê ´ a Ñ&ï!ð,Ñ ê ¶Êª _òñ îä�
ÞEÏ_Ý.ä�×ØÌ¼Û�Ý�Û�Þ>×�ß_Ñ,Ý�Ï_á	Ù.Ñ�Ð®Û�Þ%O�R/S ßdÌ¼×�Õ#­ ð ê ´ a¯Ñ�î ã�Ý.à�ÕÚß.ã�Ð[Ñ�à{ßdÌ¼×�Õ ­ ð Ñ ê ¶Êª _8ñ�îä�ùÌ¼×*ä�ã�Ý�Ù.ÑVÏ.ÕÚÑ�à
×�ÛþàdÑ�ûùÝ_Ñ,×�ß_Ñ,×�Ð�ã�ä�å�â�Ð�Û�Ùùã�ÙdÌ�æ�Ì¼×Øÿ0�

Ì,­óÃ ]�Ó î�iÓô â�Ø Ù Õ Ó Øâ}õ Ö*­%Ã ]�Ó î4ö@Ã ]�Ó
ô �â}õ Ö�­óÃ ]�Ó î#ö@Ã ]³Ó ­�Ò�ê ��î

ê?ßdÌÖÕ?à�Ñ�û.ÝdÌ¼×ØÌ¼Û;Ý�Û�Þ�×�Ð�ã�ä�åVâ_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿ�Î�Ì¼ç5Ñ�Õ÷Ñ�Õ�ÕÚÑ�Ýd×ÚÌÖãÆæ.×[ß_Ñ®â_Ð�Û;Ù.ã�Ù�ÌÊæ�Ì¼×Úÿ�×�Û,Û;Ù.ÕØÑ�Ð[ç5Ñ®×�ß_Ñ®Î�Ì¼ç5Ñ�Ý
×�Ð�ã�ä�åVé?Ì¼×�ß}ÌÜá}â.ã;ä'×?â.ã�Ð�ã�á�Ñ�×[Ñ�Ð>Õ�ÌÜÎ;ÝdÌüû�ä�ã�Ý.ä'Ñ ¼ [÷Ã ]�Ó [�Û;Ð?ÕÚá�ã�æ�æÜÑ�Ð®ã�Ýùà�Ð�Ñ�â�Ð�Ñ�ÕÚÑ�Ýd×�Õ�×�ß�Ñ�â_Ð[Û�Ù.ã8Y
ÙdÌ�æ�Ì¼×Øÿ	×[ß.ã�×>×[ß_Ñ®×�Ð�ã�ä�å¢ÌÖÕ÷â_Ð[Û�á}â_×�êèê?ß_Ñ®×�Ð�ã�ä�åVâ_Ð[Û�Ù.ã�ÙdÌ�æÊÌ¼×Úÿþã�Õ÷Î�Ì¼ç5Ñ�ÝVÌ¼Ý	×�ß�Ñ1ã�Ù.Û�ç5Ñ®Ñ�ë_â�Ð�Ñ�Õ[Õ�Ì¼Û�Ý
ÌÖÕ
â_Ð[Û�â.Ñ�ÐÚæÜÿþÝ_Û�Ð[á�ã�æÊÌ*)�ÑÆà�ÕØÛL×�ß.ã�×?×�ß�ÑÔÌ¼Ý�×�Ñ�Î;Ð�ãÆæ½Û�Þh×[ß_Ñ�â�Ð�Û�Ùùã�ÙdÌ�æ�Ì¼×Øÿ�ÌÖÕ
Û;Ý_Ñ�ê>êkÐ�ã;ä¡å�Õ÷é?ÌÜ×[ßQÝ_Ñ�ÎZY
ã�×ÚÌ¼ç5Ñ°Ã ]³Ó ã�Ð[ÑVÑ�ë�â.Ñ�ä'×�ÑÆà�×�Û	ß.ã�ç5Ñ4G�ã�×1×�Ð�ã;ä¡å}â_Ð[Û�Ù.ã�ÙdÌ�æÊÌ¼×Úÿ�à5ÌíÕÚ×�ÐÚÌÜÙ�Ï_×ØÌ¼Û�ÝpÕ�Ì¼Ý.ä�ÑÃ×[ß_Ñ�ÿQã�Ð�Ñ,Ï.ÕÚÑ�à
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  122.6    /    87
P1   2634.
P2  0.5993E-01
P3   1.966
P4  0.4938E+05
P5 -0.1054E-01
P6  0.8623
P7   5.220
P8   6.905
P9   6.090
P10   8.162
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  100.8    /    87
P1  0.1952E+05
P2 -0.4976E-02
P3  0.8890
P4   1458.
P5  0.2696E-01
P6   1.963
P7   4.523
P8   7.740
P9   5.313
P10   8.786

4 Hits 1 shared
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  106.7    /    85
P1   617.8
P2  0.1284
P3   2.084
P4   5803.
P5 -0.1327E-02
P6  0.9557
P7   3.591
P8   9.665
P9   4.334
P10   8.907

4 Hits 2 shared
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  102.5    /    90
P1  0.1317E+05
P2 -0.9638E-02
P3  0.9234
P4   1086.
P5  0.6072E-01
P6   2.147
P7   5.039
P8   8.283
P9   5.366
P10   8.978
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  99.10    /    89
P1   4234.
P2 -0.6079E-02
P3  0.9526
P4   496.7
P5 -0.6919E-02
P6   2.090
P7   4.203
P8   10.43
P9   4.637
P10   9.753
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ý /þ σ

3 Hits 1 shared
ü
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  61.40    /    80
P1   1073.
P2  0.1179E-01
P3   1.280
P4   90.76
P5 -0.9210
P6   2.957
P7   3.640
P8   10.04
P9   4.352
P10   8.363

Signed d0
ý /þ σ

2 Hits 0 shared
ÿ

õ Ì¼Î�Ï�Ð�ÑTÒ>ê �j� ��£ÔÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý.ÕXÛ�Þ Õ�Ì¼Î�Ý_ÑÆàýÌ¼á}â.ã�ä'×Qâ.ã�Ð�ã�á�Ñ�×[Ñ�ÐQÕ�ÌÜÎ;ÝdÌüû�ä�ã�Ý.ä'Ñ·Û�ÞV×[Ð�ã;ä¡å�Õ�Ï.ÕÚÑ�à×�ÛpàdÑ�ÐÚÌ¼ç5ÑX×�ß�ÑoO�R/S�Ð[Ñ�ÕØÛ�æÜÏ�×ØÌ¼Û�Ý|ÞEÏ_Ý.ä'×ÚÌ¼Û�Ý`ê êkÐ�ã�ä�å�Õ�ã;Õ�ÕØÛ�ä�Ìíã�×�Ñ�à|é?Ì¼×�ßTð�Ñ�×�Õ�ä�Û�æ�æ¼Ñ�ä'×�ÑÆà é?Ì¼×�ß×�ß�Ñ�Í�Q>ê ë�ì�×�ÐÚÌÜÎ;Î�Ñ�Ð¢ã�Ð�Ñ	ÏùÕØÑ�à�ÞEÛ�Ð�×[ß_ÑVâ.ã�Ð�ã�á�Ñ�×[ÐØÌ*)�ã�×ØÌ¼Û�Ý·Û�Þ>×�ß�Ñ	Ð�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;Ý�ÞEÏ_Ýùä'×ØÌ¼Û�Ýåê,ê?ß_Ñ
û.×,ÞEÏ_Ý.ä'×ÚÌÜÛ;Ý ä'Û�Ý.Õ�ÌÖÕØ×�ÕVÛ�Þ1×Úé?Û�õ*ã�Ï.Õ�Õ�Ìíã�Ý ã�Ý.àT×ØégÛXÑ�ë�â.Û�Ý_Ñ�Ýd×ÚÌíã�æ1à�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý.Õ}Û�Ý_Ñ�ÞEÛ;ÐV×[ß_ÑÝ_Ñ�ÎÓã�×ÚÌÜç5Ñ1Õ�ÌÖàdÑ�ã�Ý.à	Û�Ý_Ñ®ÞEÛ�Ð÷×[ß_Ñ1â�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ*Õ�ÌÖàdÑ1Û�Þ½×�ß_Ñ1à�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý`ê ê?ß_Ñ®Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý�ÞEÏ_Ý.ä�×ØÌ¼Û�ÝÞEÛ�Ð,Ñ�ã;ä¡ßTä�ã�ÕØÑ	ÌÖÕVàdÑ�×�Ñ�Ð[áïÌ¼Ý_Ñ�àXÙ�ÿ�×�ß�Ñ,û.×,Û�Ý·×[ß_Ñ	Ý_Ñ�ÎÓã�×ØÌ¼ç5ÑþÕ�ÌÖàdÑ�Û�Þ®×[ß_Ñ}à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý`ê�ê?ß_ÑÑ�ëùä'Ñ�Õ[Õ?Û�Þè×�ß_Ñ,â.Û5Õ�ÌÜ×ÚÌ¼ç5Ñ}Õ�ÌÖàdÑ�ÌÖÕ�àdÏ�ÑV×�Û	ß�Ñ�ã�çdÿ�G�ãÆç5Û;Ð1àdÑ�ä�ã�ÿ}â_Ð�Û�à�Ï.ä'×�ÕÖê
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Ì¼Ý�×[ß_Ñ	ä�Û�Ý.ÕÚ×�Ð�Ïùä'×ØÌ¼Û�ÝTÛ�Þg×[ß_Ñ	Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý�ÞEÏ_Ý.ä�×ØÌ¼Û�Ý.ÕÖêVê?ß�Ñ�l¨G�ã�×�Ý_Ñ�Õ[ÕÊm�Û�Þg×[ß_Ñ	Ý_Ñ�ÎÓã�×ØÌ¼ç5Ñ	×[Ð�ã�ä�å
â_Ð[Û�Ù.ã�ÙdÌ�æÊÌ¼×Úÿ�à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý�Ð�Ñ�GùÑ�ä'×�Õ÷×[ß_Ñ�Î�Û5Û�à�Ý_Ñ�Õ�Õ1Û�Þh×�ß�Ñ�â.ã�Ð�ã�á}Ñ�×�ÐÚÌ*)�ã�×ÚÌÜÛ;ÝXÏ.ÕÚÑ�àïÞEÛ;Ð®×�ß_Ñ�Ð[Ñ�Õ�Y
Û�æ¼Ï_×ÚÌ¼Û�ÝXÞEÏ_Ý.ä�×ØÌ¼Û�Ý`ê
õ Ì¼Î�Ï_Ð[Ñ�Ò>ê¯��f�ÕÚß_Û�é1ÕÃ×�ß�ÑQà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý.Õ	Û�Þ1×�Ð�ã�ä�å�â_Ð�Û;Ù.ã�Ù�ÌÊæ�Ì¼×Úÿ·ÞEÛ�ÐV×[Ð�ã;ä¡å�Õ�é?ÌÜ×[ß â�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ

­�Û;â.Ñ�Ýwî ã�Ý.àQÝ_Ñ�Î5ã�×ØÌ¼ç5Ñ6­ÚÕÚß.ã�àdÑÆà�î®Õ�Ì¼Î�Ý_Ñ�à{Ì¼á}â.ã�ä�×®â.ã�Ð�ã�á}Ñ�×�Ñ�Ð*Õ�Ì¼Î;ÝdÌüû�ä�ã�Ýùä'Ñ�ê®ê?ß_Ñ,â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿ
à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý.ÕQÛ�Þ,Ý_Ñ�Î5ã�×ÚÌ¼ç5ÑXÌÜá}â.ã;ä'×�âùã�Ð�ã�á�Ñ�×�Ñ�ÐþÕ�Ì¼Î�Ý�Ìºû�ä�ã�Ý.ä�Ñ�×[Ð�ã�ä�å�Õ�ã�Ð�Ñ{Ì¼Ý.à�Ñ�Ñ�à G�ã�×�Û�ç5Ñ�Ð
á}Û5ÕØ×}Û�Þ*×�ß�ÑXÐ�ã�Ý_Î�Ñ^êÈñ�Û�égÑ�ç5Ñ�Ð��èã�ÕÚá�ã�æ�æ�Ñ�ëùä'Ñ�Õ[ÕÃÞEÛ�Ð	â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿ|ç;ãÆæ¼Ï_ÑÆÕ�ä¡æ¼ÛÓÕØÑX×[Û�)�Ñ�Ð�ÛXÌÖÕ
Û�ÙùÕØÑ�Ð[ç5Ñ�àïÌ¼Ý�ÕØÛ�á}Ñ,ä�ã;ÕØÑ�ÕÖê>ê?é?Û	Ñ���Ñ�ä�×�Õ?ä�Û�Ý�×�ÐØÌ¼Ù_Ï�×�Ñ�×[Û	×�ßdÌÖÕ?Ñ�ëùä'Ñ�Õ[Õ�ê þ Ý_Ñ1ÌíÕ®à�Ï_Ñ�×�Û	á	ÌÖÕØá}Ñ�ã�Y
ÕØÏ�Ð�Ñ�à�×�Ð�ã�ä�å_Õ�ã�â_â.Ñ�ã�ÐÚÌ¼Ý_Î{Ì¼ÝT×�ß_Ñ}×�ã�ÌÊæÖÕ,Û�Þ®×[ß_Ñ	Ý_Ñ�ÎÓã�×ÚÌÜç5Ñ,Ã ]³Ó à�ÌÖÕØ×�ÐÚÌ¼Ù_Ï_×ØÌ¼Û;Ý`ê�ôÚ×�Ì¼á�âdæ�Ì¼Ñ�Õ,×�ß.ã�×
×�ß�ÑÊÃ ]³Ó à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý Û�Þ1×[ß_Ñ�ÕØÑ}×�Ð�ã�ä�å_Õ�ÌÖÕÃÝ�Û�×	à�Ñ�Õ�ä'ÐÚÌ¼Ù�ÑÆà�ã;àdÑ8
5Ï.ã�×[Ñ'æ¼ÿ�Ù�ÿ�×�ß_Ñ}Ñ�ë�â.Û�Ý_Ñ�Ý�×ØÌÖã�æ
×�Ñ�Ð�á Û�Þè×�ß�Ñ�Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý{ÞEÏ_Ýùä'×ØÌ¼Û�ÝùÕ�êgê?ß_Ñ,ÕØÑÆä'Û�Ý.à}Ñ���Ñ�ä'×
ÌÖÕ®àdÏ�Ñ�×�Û	×[Ð�ã�ä�å�ÕúÞEÐ�Û;áøß�Ñ�ã�çdÿ,G�ã�ç5Û;Ð
àdÑ�ä�ãÆÿ}â_Ð[Û�àdÏ.ä'×�ÕÔé®ßdÌÖä�ß�ã�Ð�Ñ,á	ÌÖÕ�YsÕ�Ì¼Î�Ý_ÑÆà�ã�Ý.àQã�â�â�ÑÆã�Ð1é?ÌÜ×[ßXÝ_Ñ�Î5ã�×ÚÌ¼ç5Ñ°Ã ]³Ó ê>ê?ß_Ñ,â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿ
à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý|Û�Þ*×�Ð�ã�ä�å_Õ,é?Ì¼×�ß â.Û5Õ�Ì¼×ÚÌÜç5ÑuÕ�Ì¼Î�Ý�Ñ�à�Ì¼á}â.ã�ä'×Lâ.ã�Ð�ã�á}Ñ�×�Ñ�Ð}Õ�Ì¼Î�ÝdÌüû�ä�ã�Ý.ä'Ñ�Ð�Ñ�ÕÚÑ�á	Ùdæ¼Ñ�Õ
Ì¼Ý·á}Û5ÕØ×LÛ�Þ1×[ß_Ñ�Ð[Ñ�Î�Ì¼Û;Ý·×�ß_Ñ�ä'Û�Ð[Ð�Ñ�ÕÚâ�Û;Ý.à�Ì¼Ý_ÎTà�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý Û�Þ1×�Ð�ã�ä�å_Õ�é?Ì¼×�ßpÝ_Ñ�Î5ã�×ØÌ¼ç5ÑQÕ�ÌÜÎ;Ý_Ñ�à
Ì¼á�âùã�ä'×,â.ã�Ð�ã�á}Ñ�×[Ñ�ÐLÕ�Ì¼Î�ÝdÌüû�ä�ã�Ý.ä'Ñ^êXñ�Û�égÑ�ç5Ñ�Ð���ã�æÖã�Ð�Î�ÑþÑ�ë.ä�Ñ�Õ�Õ�Û�Þ1×�Ð�ã�ä�å_Õ,ã�×LÕÚá�ã�æÊæ ç;ãÆæ¼Ï_Ñ�Õ,Û�Þ
×�Ð�ã�ä�åVâ_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿ	ÌÖÕúÛ;Ù.ÕØÑ�Ð�ç5Ñ�à�êhê?ßdÌÖÕ>Ñ�ë.ä�Ñ�Õ�ÕwÌÖÕ
ã�×�×[ÐØÌ¼Ù_Ï_×�ã�Ùdæ¼Ñ�×[ÛÃ×[Ð�ã;ä¡å�Õ½ÞEÐ[Û�áJàdÑ�ä�ã�ÿ�Õ�Û�Þ�æÜÛ;Ý_Î
æ�Ì¼ç5Ñ�à{â.ã�Ð�×ÚÌíä�æÜÑ^ê
õ Ì¼Î�Ï_Ð[Ñ�Ò>ê¯����­Úã�î¢ÕØß_Û�é1ÕV×[ß_Ñ�×[Ð�ã;ä¡å�â_Ð�Û;Ù.ã�ÙdÌ�æ�Ì¼×ÚÿÈà5ÌíÕÚ×�ÐÚÌÜÙ�Ï_×ØÌ¼Û�ÝùÕ ÞEÛ;ÐV×�Ð�ã�ä�å_Õ�é?Ì¼×�ßpâ�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ

ã�Ýùà�Ý_Ñ�ÎÓã�×ØÌ¼ç5Ñ*Õ�Ì¼Î�Ý�Ñ�àïÌ¼á�âùã�ä'×>â.ã�Ð�ã�á}Ñ�×[Ñ�ÐgÕ�Ì¼Î�ÝdÌüû�ä�ã�Ý.ä'Ñ�ÞEÐ[Û�á ×�ß�Ñ�Õ�ÌÜá	Ï�æíã�×�Ñ�à�Í�Q
ê ë;ì � Û�Ý�×�Ñ

gã�ÐÚæ¼ÛXÕ[ã�á}âdæ¼Ñ�ê,ê?ß_Ñ	â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿpà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý·Û�Þ ã�æÊæúÝ_Ñ�Î5ã�×ØÌ¼ç5ÑVÌ¼á�âùã�ä'×�âùã�Ð�ã�á�Ñ�×�Ñ�Ð,Õ�Ì¼Î�ÝdÌüûFY
ä�ã�Ý.ä'ÑV×[Ð�ã;ä¡å�ÕÔÐ[Ñ�Î5ã�Ð�à�æ¼Ñ�Õ[Õ�Û�ÞgÛ;ÐØÌ¼Î�Ì¼Ý�ÌíÕDG�ã�×�Û�ç5Ñ�Ð1×�ß�ÑVÑ�Ý�×ØÌ¼Ð�ÑLâ_Ð�Û;Ù.ã�Ù�ÌÊæ�Ì¼×Úÿ�Ð�ã�Ý_Î�Ñ}ã;Õ�Ñ�ë�â�ÑÆä'×�Ñ�à
Ù.Ñ�ä�ã�Ï.ÕØÑ1×�ß_ÑÆÕØÑ®×�Ð�ã�ä�å_Õ>ã�Ð�Ñ1Ï.ÕØÑ�àVÌ¼Ý�×[ß_Ñ*ä'Û�Ý.ÕÚ×�Ð[Ï.ä'×ØÌ¼Û;Ý�Û�Þh×�ß_Ñ®Ð[Ñ�ÕØÛ�æÜÏ�×ØÌ¼Û�Ý�ÞEÏ_Ý.ä�×ØÌ¼Û�Ý`êTO;ÌÜá	Ì�æÖã�ÐØæ¼ÿ
×�Û	×[ß_ÑLà_ã�×�ãh�_×[Ð�ã�ä�å�Õ
é?Ì¼×�ß�â�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ�Ã ]�Ó ß.ã�ç5Ñ,ãVâ.Ñ�ã�åQã�Ð[Û�Ï_Ý.à�)�Ñ�Ð[Û	â_Ð�Û;Ù.ã�ÙdÌ�æ�Ì¼×Úÿ{ç;ã�æÜÏ�Ñ�Õ�à�Ï_Ñ
×�Û�×�Ð�ã�ä�å_Õ�ÞEÐ�Û;á ß�Ñ�ã�çdÿ�G�ã�ç5Û;Ð	àdÑ�ä�ãÆÿ�Õ�ê�ý�æ¼Û�×�Õ�­�Ùwîä�ð­�ä�î*ã�Ý.à ­�à�î�Ì¼Ý õ ÌÜÎ;Ï_Ð�ÑQÒ�ê ����ÕØß_Û�é ×[ß_Ñ
×�Ð�ã�ä�åVâ_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿþà�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌÜÛ;Ý.Õ
ÞEÛ�ÐèÝ_Û�Ý>YEß_Ñ�ã�ç�ÿ#G�ã�ç5Û;Ð.ð�Ñ�×�ÕÖ���
ã�Ý.à í Yüð�Ñ�×�ÕhÐ�Ñ�ÕÚâ�ÑÆä'×ØÌ¼ç5Ñ'æ¼ÿ�êèê?ß_Ñ
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õ Ì¼Î�Ï�Ð�Ñ�Ò�ê ��f}�VêkÐ�ã;ä¡å�â�Ð�Û�Ùùã�ÙdÌ�æ�Ì¼×Øÿ�à�ÌÖÕØ×�ÐÚÌ¼Ù_Ï_×ØÌ¼Û;Ý.Õ ÞEÛ;Ð	Õ�Ìºë�ä¡æÖã�Õ[ÕØÑ�Õ,Û�Þ ×�Ð�ã;ä¡å�Õ�êÝúøÕÚÏ_Ù>YsÕ�ã�á�âdæ¼ÑÛ�Þg×[ß_Ñ�ÕØÑ	×[Ð�ã;ä¡å�ÕÔé ã�Õ�ÏùÕØÑ�àX×[ÛXà�Ñ�ÐØÌ¼ç5Ñ�àQ×�ß_Ñ ä'Û�Ð[Ð�Ñ�ÕÚâ�Û;Ý.à�Ì¼Ý_Î�Ð�Ñ�ÕÚÛ�æ¼Ï_×ØÌ¼Û;Ý�ÞEÏ_Ý.ä'×ÚÌ¼Û�Ý.Õ,ÕØß�Û�é®ÝXÌ¼Ý
õ Ì¼Î�Ï�Ð�ÑVÒ�ê �j�Zê®ê?ß_Ñ,â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×ÚÿTà�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ý.Õ,ä'Û;Ð�Ð[Ñ�ÕØâ.Û�Ýùà�Ì¼Ý_ÎQ×�Û	×�Ð�ã�ä�å_Õ®é?Ì¼×�ß�â�ÛÓÕ�Ì¼×ØÌ¼ç5Ñ,Ã ]³Ó
­�Û;â.Ñ�Ýwîþã�Ý.àÈ×[Û ×�Ð�ã;ä¡å�Õ	é?ÌÜ×[ß Ý�Ñ�Î5ã�×ØÌ¼ç5Ñ�Ã ]�Ó ­ÚÕÚß.ã�à�Ñ�à�î}ã�Ð�ÑTÕØß�Û�é®Ýåê ê?ß_Ñ�Ð�ÑXÌÖÕQã�â.Ñ�ã�å ã�×)�Ñ�Ð[Û�ÞEÛ�Ð,â.Û5Õ�Ì¼×ØÌ¼ç5Ñ�×[Ð�ã;ä¡å�â_Ð�Û;Ù.ã�ÙdÌ�æ�Ì¼×ØÌ¼Ñ�Õ	ã�×�×�ÐÚÌ¼Ù_Ï_×�ã�Ùdæ¼Ñ�×�ÛQ×[Ð�ã�ä�å�ÕÔÞEÐ�Û;á ß_Ñ�ã�ç�ÿÚG�ã�ç5Û;Ð,àdÑ�ä�ã�ÿ�Õ�êê?ß_Ñ}Ý_Ñ�ÎÓã�×ØÌ¼ç5Ñ}×�Ð�ã�ä�åXâ_Ð[Û�Ù.ã�ÙdÌ�æÊÌ¼×ÚÌÜÑÆÕ	ã�Ð�Ñ}Ï_ÝdÌ�ÞEÛ;Ð�á}Ñ'æ¼ÿ·à�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×�Ñ�à�Û�ç5Ñ�Ð1×�ß�Ñ�Ñ�Ý�×ØÌ¼Ð[Ñ	Ð�ã�Ý�Î�Ñþã�ÕÑ�ë�â.Ñ�ä'×�ÑÆà�ê
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à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý.Õ	ä'Û;Ð�Ð[Ñ�ÕØâ.Û�Ýùà�Ì¼Ý_Î�×�ÛQ×�Ð�ã�ä�å_Õ®ÌÜÝpß_Ñ�ã�çdÿ�G�ã�ç5Û�Ð>ð�Ñ�×�Õ,ã�Ð[Ñ}ä'Û�á}âdæ¼Ñ�á}Ñ�Ýd×�ã�Ð[ÿX×�ÛQ×[ß_Ñ
Û�Ý�Ñ�Õ�ä�Û�Ð�Ð[Ñ�ÕØâ.Û;Ý.à�Ì¼Ý_ÎQ×�Û}Î�Ñ�Ý�Ñ�ÐØÌÖä?ð�Ñ�×�Õ1Õ�Ì¼Ý.ä'ÑL×�ß_Ñ ä'Û�á	ÙdÌ¼Ý.ã�×ØÌ¼Û�Ý�Û�Þ>×�ß�Ñ�ÕØÑL×�Ð�ã;ä¡å�Õ?é®ã;Õ�Ï.ÕÚÑ�à{×[Û
àdÑ�ÐÚÌ¼ç5Ñ	×�ß_Ñ}Ð�Ñ�ÕÚÛ�æ¼Ï_×ÚÌÜÛ;Ý·ÞEÏ_Ý.ä'×ÚÌÜÛ;Ý`ê�ê?ß�Ñ�Ð�Ñ'ÞEÛ;Ð�Ñ��k×[ß_Ñ�à5ÌíÕÚ×�ÐÚÌÜÙ�Ï_×ØÌ¼Û�Ýýä'Û�Ð[Ð�Ñ�ÕÚâ.Û�Ý.à�Ì¼Ý_Î�×[ÛQÎ�Ñ�Ý_Ñ�ÐØÌÖä
ð�Ñ�×�Õ�ÕÚß_Û�é1ÕÃã*l�àdÑ�Ñ�âFm�ã�×¢ÕØáþãÆæ�æ>ç;ãÆæ¼Ï_Ñ�Õ1Û�Þg×�Ð�ã�ä�å{â�Ð�Û�Ùùã�ÙdÌ�æ�Ì¼×Øÿ^êVê?ßdÌÖÕ�Ð�Ñ�Î�Ì¼Û�Ýpä'Û�Ð[Ð�Ñ�ÕÚâ.Û�Ý.à_Õ�×[Û
×�Ð�ã�ä�å_Õ®é?Ì¼×�ßQæíã�Ð�Î;Ñ([ÅÃF]�Ój[dé®ß�Ìíä�ß�ã�Ð�ÑLÑ�ë_â.Ñ�ä�×�Ñ�à�×�Û}Û�ÐÚÌ¼Î�Ì¼Ý.ã�×[ÑïÞEÐ[Û�á�ß_Ñ�ã�ç�ÿ�G�ã�ç5Û�Ð*àdÑ�ä�ãÆÿ�Õ�ê>ôÚÝ
Þsã�ä�×��>Ù�Û;×�ß ×�ß�Ñ{â.ÛÓÕ�Ì¼×ØÌ¼ç5Ñ�ã�Ý.à Ý�Ñ�Î5ã�×ØÌ¼ç5ÑQâ_Ð�Û;Ù.ã�ÙdÌ�æ�Ì¼×Úÿ|à�ÌÖÕØ×[ÐØÌ¼Ù_Ï_×ÚÌ¼Û�Ý.Õ�ÞEÐ�Û;á ×�Ð�ã�ä�å_Õ�Ì¼Ý �}ã�Ý.à
í Yqð�Ñ�×�Õ>ÕØß_Û�é ã¢æÖã�Ð�Î�Ñ*Ñ�ë.ä�Ñ�Õ�Õ÷ã�Ð�Û;Ï_Ý.àË)�Ñ�Ð�Û>ê>ê?ß�Ñ�à�ÌÖÕÚ×�ÐØÌ¼Ù_Ï�×ØÌ¼Û�Ýuä'Û�Ð[Ð�Ñ�ÕÚâ�Û;Ý.à�Ì¼Ý_Î	×[ÛÃ×[Ð�ã;ä¡å�Õ�ÞEÐ�Û�á
í Yqð�Ñ�×�ÕúÌÖÕ
é?ÌÖàdÑ�Ð?×�ßùã�Ý�×[ß_Ñ�Û�Ý�Ñ�Õ?ä'Û;Ð�Ð[Ñ�ÕØâ.Û�Ýùà�Ì¼Ý_Î	×�ÛL×�Ð�ã;ä¡å�ÕúÞEÐ[Û�á ��Yqð�Ñ�×�Õ
Ð[Ñ�G.Ñ�ä�×ØÌ¼Ý_Î,×�ß_Ñ¢ÕØß_Û;Ð�×�Ñ�Ð
æ�Ì�ÞEÑ�×ØÌ¼á}ÑVÛ�Þú×�ß_Ñ í Y<ß.ã;àdÐ�Û;Ý.Õ�ê 
>Û�á}â.ã�ÐÚÌíÕÚÛ�Ý�Ù.Ñ�×Úé?Ñ�Ñ�ÝQ×�ß_Ñ,Ý�Ï_á	Ù.Ñ�Ð®Û�Þè×�Ð�ã�ä�å_Õ?Ï_ÝùàdÑ�Ð1×�ß_Ñ,â.Ñ�ã�å
Û�Þ1â.ÛÓÕ�Ì¼×ØÌ¼ç5Ñ�ã�Ý.à·Ý_Ñ�ÎÓã�×ØÌ¼ç5Ñ�×[Ð�ã;ä¡å�â_Ð[Û�Ù.ã�ÙdÌ�æ�ÌÜ×Úÿýà�ÌÖÕØ×�ÐÚÌ¼Ù_Ï_×ØÌ¼Û;Ý.Õ�ÕØß�Û�é ×[ß.ã�×,{ ��ë�
 Û�Þ1×[Ð�ã�ä�å�Õ
ÞEÐ�Û;ábß_Ñ�ã�ç�ÿ�G�ã�ç5Û�Ð1à�Ñ�ä�ã�ÿ_Õ®ã�Ð�Ñ,á	ÌíÕ¥Y�Õ�Ì¼Î�Ý_Ñ�à³ê

ê?ß_Ñ�Ð[ÑÔÌÖÕ?ã,ç5Ñ�Ð�ÿ}ã�â_â.Ñ�ãÆæ�Ì¼Ý_Î	ÞEÑ�ã�×[Ï_Ð�Ñ®Ì¼Ý�×�ß�Ñ�Ï.ÕÚÑ�Û�Þh×�ß_Ñ1×�Ð�ã�ä�å	â_Ð�Û;Ù.ã�Ù�ÌÊæ�Ì¼×Úÿ�êDú�ä�ä'Û�Ð�à�Ì¼Ý_ÎV×[Û
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Positive jet probability
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Negative jet probability

Positive jet probability ≥ 0.1
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� Ê �



½ )&! � �`,3�X8&)&? ��<·� c ¹�� c ¹2Ë3> � QS1 �&��� CE� ���"cw) C �7)�8d� � � % �+C � 1 �f�&!"�&%O� �*L �N� 1 �7)+� �T� %p� 1 �h) L )X?
K��&�`��� � �3<�� �DC � � H �2�&%/�&�@�I8r� �21 K��Y� � )+%-,����D� � % � �f) ���@� 8:�I)J���X, L ��� 1 )^���X)X< 1 �+)&!3?^½ )&! � �
� � K��&�-� QS1 � � �f�&!"�&%O� � %/�&�+,^� �]; �f���&H � !"�+, C � � HÐ� 1 � � )JH $ <�� L ��� 1 )h�7)J�2���+,») L )&?�K��&�V��%
� �F,3�&�T� � � � �@��Hh)+���f� 1 �f� � K��&�T�7)J�2�J��%/�.�! _8:���&%-8d? � %A���X)X< 1 �+)&!O?^½ )&! � �zK��&� � � Q�� � � �@�NHP)J�6�
� 1 � � � �21®C �7)28Z� � � % � %s� 1 �a) L )X?PK��&�Yc�� 1 �h93% �JL <��+,O��� �JC � 1 ��� �å$ ��� ���@? �JC � 1 � � )+H $ <N�h� �
%/�+8d� ��� )J��?0� QS1 �m�Y!"�&%3� �eL �N� 1 ���Y%/�&� �I8�� �21 �F)J� � �N%a� 1 �m) L )X?�K��&�z)J�6�m� � � ��Hh)+���+,f� � ��%/��� 1 �
$-�"� �N�@��!"�M�7)+���+�N%�� $ � �2; ) ; �><=���@?^HP)J�6� �I8Z� � � � �&� �l1 ) $ �6�&� ¹ )+%-, � 8&)&<=�N%��h� 1 ����� � �3<��m)28&8 � �F,B��%/�
� � � 1 �.� �E$ �/�@�N�@? �JC � 1 � � )+H $ <N�0� Q �7)2,B��� � � %-)&<=<N?�c(� 1 �.� �E$ �/�@�N�@? �JC � 1 � � )+H $ <N� L ) � Hf�+) � �/�6�+,
; ?^< �"� 9B��%/�Ç)J�M� 1 �h�F)J��� �D�JC �F)J�2���+,p� � K��&� �mL51 �I8 1 8 � %3�F)X��%/�+,s)X< �@� ) � �JC ��°q�I,3�&%O� �$8-�X, ; ?
� 1 �h¡ � Q )X<�� � � ��� 1 Hl�£± � ��%/�[� 1 � � H\�Y� 1/� ,(cg� 1 ��� �E$ �/�@��� ? �+C � 1 � � )+H $ <�� L ) ��CE� �/%-,.� �a; �
� Ë6B(,"É�<ð� c ¹2� c ¹�Ë3> ) ��� �/Hj��%/�P% � �Z<��+8Z�6� � %¥8 � %O���@� ; �/� � � % C � � H²+ �E$ � � ,O�-8Z� � � %��

¡���%-8Z�m� 1 �T8Z�������Y%3� � ��H��3<I)J�@� � %]��%-8:<��-,O� � � � K��&� �eC � � HÌ)X<=< $-�"�6� � ; <�� 1 �+)&!3?�½ )&! � � $ � � ,3�U8 �
� � � %qHf�+8 1 )J%O� � H � )+%-,��N�T� � ) ;-� �/��� �[; �_8 � H $ )J�6�+,�� � � 1 �h,/)+�7)^� 1 �\9O% �+L <��+,3�2� �JC � 1 �
� �å$ ��� ���@? �JC � 1 ��� � K��Y� � ��%p� 1 �P,/)+�7)_� � % � �T%/�+8d� ��� )J��? C � � HÐ� 1 � ; �&�+��%/%3��%/��� x % � �6�+)�,.�N�m� �
,3�&�@��!"�+, $ )J�F)X<=<��Z<T� � � 1 �l� � �7)J�2�J��%/�s�! _8:���&%-8Z? � 8Y)X<�� C )28Z� � � L ��� 1 � 1 � CE� <=< �+L �N%��Ç���6�&�7)+� ��!"�
$ � � 8Z�+,3�/�6� �

� � 1 )+�7)h)+%-, � ��H��3<I)+� � � %»)J�6�M% � ��HP)X<=�JI&�+,^� � � 1 � � )+H\��%O�/H ; �&� �+C �7)+�����X,^� � K��Y� � ) C ���Y�
H�� � �7)+�\�6�&H � !2)&< �

³ � ª � � � ~u� � ª � � � ~´�µ �b� �¶¸·�¹ �6º ~´� �N¶¸· ¹ �6º ~u�µ � º �
ª ¹ �6º ~u��»�¼¾½ ª ¹u¿ º ~´�µ � º ��À¦Á-Â�À¦Á\Ã´Á ¼%ÄeÄ�Å Á ¼�Æ�ÇHÈ Á-À)É�Ê2Á-Ë6Á ¼%Ä Ã�Ì�Í Ä�ÅSÄ'»\Î3Î Á ½Ï»\¼R½�Ç ÍÐÃ Ä�»�ÎPÎ Á ½
Á-ÑÓÒ�Á Ä Ã�Í ¼�Ä�Å Á ½�»\Ä'»L»\¼R½ ¶¸· ¹u¿ º ~´� »�¼R½ ¶Ô· ¹u¿ º ~´�µ � º �ÕÀ¦Á!Ê�Á-À Ä É Ä�Å Á)Ö!É3À¦À�Á\ÃuÂRÉ ¼R½ Í ¼�ÎH¼%Æ�ÇHÈ Á-À
É\Ê�Á-Ë6Á ¼�Ä Ã×Í ¼lÄ¦Å Á�ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼ �± ÃxÍ ¼�Î�Ä�Å Á »�È É\Ë6ÁLÁ 9 Â�À¦Á\Ã�ÃxÍJÉ ¼�Ä�Å Á ¼%Æ�ÇHÈ Á-À@É�Ê`ÁnË6Á ¼�Ä Ã È Á!Ê�É3À¦Á Ä'»\Î3Î Í ¼DÎ Ì�Í Ä�Å�Ä¦Å ÁLÁ-ÑÓÒ�Á Ä

Ú-ÛPÜ



1 »�Ä�» Ñ2Ý�É Ä'»-Ù É\Ê`ÞPÞ3ß\à , Á-Ë6Á ¼�Ä ÃáCâ �`ã Ý�ä Ç ÍÐÃ Ä'»�Î Ã � �21 Ä'»\Î Ã 5%�`å Ä'»�Î Ã Ç ÍÐÃ Ä'»�Î Ã � �21 Ä'»\Î Ã
Á-ÑÓÒ�Á Ä , Ú Þ , , à � Ü Û�Ú ß Ü ÜPÜ Þ � Ü» ÑÓÒ�Á Ä Ü3æ à6ç Ú3Ú ß � , Û ß Ú � , à6Þ , à Þ Ú A � æ Ú à6Þ3Þ � ßáCâ �`ã Ý�ä Ä�»�Î É ¼�Ä�Å Á » ÑÓÒ�Á Ä
Á-ÑÓÒ�Á Ä Ú3Ú ß æ ß Ü � , Ú ß3ßPÞ Ü Þ � Ü5%�`å Ä�»�Î É ¼�Ä�Å Á » Ñ�Ò�Á Ä
Á-ÑÓÒ�Á Ä Ú ß Û ß , ç � à Ú à6çPß Ú ç Ú � Úá Í ÇHÆ%Ù�»\Ä ÍJÉ ¼ Ñ2Ý�É Ä�»&Ù É�Ê Ú-æ Þ\à A ÁnË6Á ¼�Ä Ã
Á-ÑÓÒ�Á Ä à6Þ\à Û ç Þ Û3ÛPÛ ç» ÑÓÒ�Á Ä Ú , Ü ß A ß æ ç Û Ú-Û çáCâ �`ã Ý�ä Ä�»�Î É ¼�Ä�Å Á » ÑÓÒ�Á Ä
Á-ÑÓÒ�Á Ä Þ3ÞPç Ú A à Ü Ú

5%�`å Ä�»�Î É ¼�Ä�Å Á » Ñ�Ò�Á Ä
Á-ÑÓÒ�Á Ä A æ A à Ü Ú ç ÚPÚ æ3Û

Ý »�È�Ù ÁLà � ,%�`è »\Ä Á\Ã�É\Ê�Á-Ë6Á ¼�Ä ÃdÌ�Í Ä�Å�»LÄ'»\Î3Î Á ½ Á Ù Á\Ö Ä À�É ¼ É3À » Ì »-é Ò�Á Ä É È ÃuÁ-À�Ë6Á ½ Í ¼lÄ�Å Á Ù É�ÌëêíìÁ Ù Á\Ö Ä À�É ¼N½�»�Ä�»l»\¼R½ Í ¼NÄ�Å Á£ÃØÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼ �;� �21 Ä'»\Î Ã�Í ¼NÄ¦Å Á ½D»�Ä'» À¦Á!Ê�Á-À Ä É Ä¦Å Á ¼%Æ�ÇHÈ Á-À(É�ÊÂRÉ6ÃxÍ Ä ÍJË6Á Ä�»�Î Ã�Á 9 ÂRÁ\Ö Ä Á ½ Ê�À¦É ÇFÎ Á ¼ ÁnÀ´ÍÐÖ � �21 Ò�Á Ä Ã »\¼R½;» À�Á�Á\Ã Ä Í Ç£»�Ä Á ½îÆ ÃxÍ ¼�Î�Ä�Å Á£ÂïÉ0ÃØÍ Ä ÍJË6ÁÄ'»\Î3Î Í ¼DÎrÇ£»�Ä À´ÍÐÖ!Á\Ã � Ý Å Á Ç ÍÐÃ Ä�»�Î Ã » À�ÁðÖ »&Ù Ö Æ%Ù�»\Ä Á ½�Æ ÃØÍ ¼�Î£Ä�Å Á Ç Í�Ã Ä'»\Î�Ç�»\Ä ÀuÍ�Ö7Á\Ã ½ Á\Ã¦Ö!À´Í È Á ½ Í ¼� ÅR» Â Ä Á-ÀðÞ � Ý Å Á Ç Í�Ã Ä'»\Î Ã�Ê�É3À Ä�Å Á ½ É Æ�È�Ù Á Ä'»\Î Ã » À�Á�Á\Ã Ä Í Ç£»�Ä Á ½;»P½�½ Í ¼�Î�Ä�Å Á
Â�À¦É ÈR»\È Í Ù Í Ä ÍJÁ\ÃÊ�É3À Ç Í�Ã Ä'»\Î3Î Í ¼�Î£Ä�Å Á(Á-ÑÓÒ�Á Äe»�¼¾½rÄ�Å Á » Ñ�Ò�Á Äe»�¼R½ Ã Æ�È�Ä À » Ö Ä Í ¼�Î�Ä¦Å Á�Ã�ñ ÆR» À¦Á(É�Ê Ä¦Å Á Ä Ì2É �

Ú-Û à



Ê�À¦É Çò»HÅ Á » Ë é	ó:» Ë6ÉPÀ ½ Á\Ö »-é6ô ª ¹­7® ô ÍÐÃ Î ÍKË6Á ¼lÈ%é
�

ª ¹­7®�õ
³lö ¶Ô· ¹y�z

Ì Å ÁnÀ�Á ¶¸· ¹ ÍÐÃ Ä�Å Á Ä É Ä'»&ÙD¼%Æ�ÇHÈ Á-À�É�ÊDÁ-Ë6Á ¼%Ä ÃïÍ ¼LÄ¦Å Á2ÃØÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼£»�¼R½ y�z ÍÐÃ Ä�Å Á Ä'»\Î3Î Í ¼�Î
Á  ÖwÍJÁ ¼ Ö é Ã¦Ö »&Ù Á�Ê » Ö Ä ÉPÀ Ä É È Á Ç Á » Ã Æ À¦Á ½ ��÷ ¼ Í Ä Í »&Ù$ÙJé6ô Í Ä ÍÐÃ » Ã�Ã ÆDÇ Á ½�Ä¦ÅR»�Ä y�z õ Ú �

ß � � É3À Ä�Å Á ½ Í # Á-À¦Á ¼ Ö!Á È Á Ä Ì�ÁnÁ ¼LÄ¦Å Á�Á-Ë6Á ¼�Ä ÃíÌ�Í Ä�Å£»/Ä�»�Î3Î Á ½�» Ì »-é Ò�Á ÄøÄ�Å Á ½D»�Ä'»(»\¼R½ Í ¼HÄ¦Å Á
¼ ÉPÀ Ç£»&Ù Í I Á ½ ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼�ô�Ä¦Å Á »�Ç É Æ�¼%Ä É\Ê Ä�»�Î ÃùÍ ¼rÄ¦Å Á » ÑÓÒ�Á Ä)½�Æ Á Ä É ¼ É ¼ Ñ Å Á » Ë é
ó:» Ë6ÉPÀ
Á-ÑÓÒ�Á Ä Ã.ÍÐÃHÖ!É Ç Â Æ�Ä Á ½�Æ ÃØÍ ¼�ÎSÄ�Å Á£À »�Ä Á�É�ÊeÂRÉ0ÃØÍ Ä ÍJË6Á � �21 Ä�»�Î Ã � Ý Å Á�À »�Ä Á£É�Ê)ÂïÉ0ÃØÍ Ä ÍJË6Á� �21 Ä�»�Î ÃrÃ Å É Æ%Ù�½�Ä¦Å Á-À¦Á!Ê�É3À¦Á » ÂDÂ Ù ÍKÁ ½�Ä É Ä¦Å Á ¼�Æ�ÇHÈ Á-À�É�Ê.Á-Ë6Á ¼%Ä ÃLÌ�Í Ä�Å¯¼ É ¼ Ñ Å Á » Ë é
ó:» Ë6ÉPÀ@Á-Ñ�Ò�Á Ä Ã ô ª ¹® ~¦ú ¹ ô Ì Å ÍÐÖ ÅrÆ ÃØÍ ¼�Î�Ä¦Å Á(Â�À�Á-Ë6ÍJÉ Æ ÃeÃ Ä Á-Â�ÍÐÃ Î ÍKË6Á ¼rÈ%é

�

ª ¹® ~¦ú ¹ õ ª
¹`û ª ¹­7®

Ì Å ÁnÀ�Á ª ¹ Í�Ã Ä�Å Á Ä É Ä�»&Ù2¼�ÆDÇHÈ ÁnÀ�É�Ê^Á-Ë6Á ¼%Ä Ã�Í ¼SÄ�Å Á ½�»\Ä'» �
ü É�Ì2Á-Ë6Á-À ô Í ¼ Â�À » Ö Ä ÍÐÖ!Á Ä¦Å Á
»\Ç É Æ�¼�Ä É\Ê�Á 9 ÂRÁ\Ö Ä Á ½ � �21 Ä�»�Î ÃðÍÐÃLÁ\Ã Ä Í Ç�»\Ä Á ½NÈ�éý» ÂDÂ ÙJé Í ¼�Î;Ä¦Å Á�ÂRÉ6ÃØÍ Ä ÍKË6Á Ä'»\Î3Î Í ¼�Î
À »�Ä Á�É ¼�»&Ù$Ù�Ä¦Å ÁLÁnË6Á ¼�Ä Ã ô ª ~

¿ º ~u�þ ��ÿ »�¼¾½rÄ�Å Á-À�Á!Ê�ÉPÀ�Á Ä�Å Á(À�Á&Ã Æ�ÙJÄ Í ¼�Î�»\Ç É Æ�¼�Ä É�Ê � �21 Ä'»\Î Ã
Ã Å É\Ì ¼ Í ¼ Ý »�È�Ù Á�à � , ¼ Á-Á ½lÄ É È Á�Ã�Ö »-Ù Á ½lÄ É Ä�Å Á ¼�ÆDÇHÈ ÁnÀ/É\Ê@Á-Ë6Á ¼%Ä Ã�Ì�Í Ä¦ÅÏ¼ É ¼ Ñ Å Á » Ë é
ó:» Ë6ÉPÀ@Á-Ñ�Ò�Á Ä Ã �

ª ~ ¿ º ~u� ¿ þ �%ÿ¹´¿ ® ~¦ú ¹ õ ª ~
¿ º ~u�þ ��ÿ ö ª ¹® ~¦ú ¹ª ¹

Ý Å ÍÐÃ »�Ç É Æ�¼%Ä É�Ê�Á 9 ÂRÁ\Ö Ä Á ½ � �21 Ä'»\Î Ã�Í�ÃeÃ ÆDÈ�Ä À » Ö Ä Á ½ Ê�À�É ÇWÄ�Å Á ¼%Æ�ÇHÈ Á-À`É�Ê�É È Ã´Á-À¦Ë6Á ½
Ä�»�Î Ã/Í ¼�Ä�Å Á » Ì »-é Ò�Á Ä�Ä É Î ÍKË6Á Ä¦Å Á Ä É Ä�»&Ù`¼%Æ�ÇHÈ Á-ÀeÉ�Ê2Á-Ë6Á ¼%Ä Ã ô ª ~

¿ º ~u�­7® ô Ì�Í Ä�ÅS»
Ä�»�ÎPÎ Á ½
» Ì »-é Ò�Á Äe» Ã�ÃuÉ%ÖwÍ »�Ä Á ½ Ì�Í Ä�Å�»\¼ Á-ÑÓÒ�Á Ä Ê�À�É ÇòÅ Á » Ë éHó:» Ë6É3À ½ Á\Ö »&é �

ª ~ ¿ º ~´�­7® õ ª ~
¿ º ~u� û ª ~ ¿ º ~u� ¿ þ �%ÿ¹´¿ ® ~¦ú ¹

Ú-Û Þ



Ü � Ý Å Á�À »\Ä ÍJÉlÉ\Ê ½ É Æ�È�Ù Á Ä'»�Î Ã ª }´«q¬ � � ¹ Ä É ª ~
¿ º ~´�­7® Î ÍKË6Á&Ã Ä¦Å Á Ä'»�ÎPÎ Í ¼�Î Á  ÖwÍJÁ ¼ Ö'ÍKÁ&ÃùÍ ¼ÏÄ¦Å Á

½�»\Ä'» { } Í ¼ýÄ�Å Á ½D»�Ä'»�»�¼R½ Í ¼;Ä¦Å Á�ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼ {u��� � Ý Å Á£À »�Ä ÍJÉ�É�Ê Ä�Å Á Ä Ì�É Ä'»\Î3Î Í ¼�Î
Á  ÖwÍJÁ ¼ Ö'ÍKÁ&Ã ½ Á 8 ¼ Á&Ã Ä�Å Á�Ã�Ö »&Ù Á�Ê » Ö Ä ÉPÀ �

y�z
õ { }{ �L�

" ÉPÀ�Á-É\Ë6Á-À Ä¦Å Á@Ê�À » Ö Ä ÍJÉ ¼�ô z ­7® ô É�ÊøÁnË6Á ¼�Ä Ã Ì�Í Ä�Å ÁnÑ�Ò�Á Ä Ê�À�É Ç Å Á » Ë éLó:» Ë6ÉPÀ ½ Á\Ö »-é ÍÐÃ Î ÍJË6Á ¼
È%é � z ­7® õ

ª ¹­7®ª ¹

à � Ý Å Á ½ Á-ÀuÍKË6Á ½ Ã�Ö »&Ù ÁLÊ » Ö Ä É3À/ÍÐÃ Æ Ã´Á ½lÄ É ¼ É3À Ç�»-Ù Í I Á ½�»�Ä�»�»�¼R½ ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼;Ä É Ä¦Å ÁHÃ »�Ç Á
¼%Æ�ÇHÈ Á-ÀLÉ\Ê Ä�»�ÎPÎ Á ½ Á-ÑÓÒ�Á Ä Ã Ç Á »�¼ Í ¼�ÎSÄ�ÅR»\ÄHÄ�Å Á�Í Ä Á-À »\Ä ÍJÉ ¼ Ö é Ö Ù Á
ÍÐÃHÖ!É ¼ Ö ÙKÆ¾½ Á ½N»�¼R½ Í Ä
Ã Ä'» À Ä Ã »�Î0» Í ¼ Ê�À�É Ç Ã Ä Á-Â Ú � M ¼ Á-Ì Ã¦Ö »&Ù Á(Ê » Ö Ä É3À�ÍÐÃ ½ Á-ÀuÍJË6Á ½ �

Þ � Ý Å Á�Í Ä ÁnÀ »�Ä ÍJÉ ¼ Â�À¦É%Ö!Á ½�Æ À¦Á�Í�Ã@À�ÁnÂïÁ »�Ä Á ½ ÆD¼�Ä Í Ù�Ä�Å ÁLÃ¦Ö »&Ù Á�Ê » Ö Ä É3À@ÍÐÃ/Ã Ä'»\È�Ù ÁLÌ�Í Ä�Å Í ¼ Ú � �

á »\Ç Â Ù Á á � z ­7®á%â �`ã Ý�äÔÁ-ÑÓÒ�Á Änô á%â �`ã Ý�ä » ÑÓÒ�Á Ä Ú � ß Ü B ç � ç , à Ü � Þ B ß � Û �5%�`å Á-Ñ�Ò�Á Ä-ô áCâ �`ã Ý�ä » Ñ�Ò�Á Ä ç � ÛPæ B ç � çPÞ à6Þ � Ü B ß � à �5%�`å Á-Ñ�Ò�Á Ä-ô 5%�`å » ÑÓÒ�Á Ä Ú � ç\à B ç � ç Û à6ß � æ B Ü � , �á%â �`ã Ý�äÔÁ-ÑÓÒ�Á Änô 5%�`å » Ñ�Ò�Á Ä Ú � ß æ B ç � ÚPÚ à6ß � æ B Ü � Û �

Ý »�È�Ù Á(à � Û �`1 »\Ä'»LÄ É " É ¼%Ä Á � » À Ù É Ä'»\Î3Î Í ¼DÎ Á  ÖwÍJÁ ¼ Ö é Ã¦Ö »&Ù Á/Ê » Ö Ä ÉPÀ ½ Á-ÀuÍJË6Á ½ Ö!É Ç Â » À´Í ¼�ÎHÄ¦Å ÁÀ »\Ä ÍJÉHÉ�Ê ½ É Æ�È�Ù Á Ä'»\Î Ã Ä É Ä�Å Á ¼�ÆDÇHÈ ÁnÀ�É�Ê Ä�»�ÎPÎ Á ½�» ÑÓÒ�Á Ä Ã×Í ¼�Ä�Å Á ½D»�Ä'»�»�¼R½ Í ¼�Ä�Å Á)ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼ �z ­7® Í�Ã Ä�Å Á�À¦Á\Ã Æ%ÙKÄ Í ¼�Î Ê�À » Ö Ä ÍJÉ ¼ É�Ê�Á-ÑÓÒ�Á Ä Ã ½%Æ Á Ä É Å Á » Ë é�ó:» Ë6É3À�Í ¼lÄ¦Å Á ½�»�Ä�» �

± ÃØÍ ¼�Î£Ä�Å Á�À »�Ä Á\Ã@É�Ê`Á Ù Á\Ö Ä À�É ¼�»\¼R½�» Ì »-é Ò�Á Ä ÃeÃ Å É\Ì ¼ Í ¼ Ý »�È%Ù Á Ä¦Å ÁHÃ¦Ö »&Ù Á(Ê » Ö Ä É3À ô y�z ô ÍÐÃÚ � ß Ü B ç � ç , Ê�É3À á%â �`ã Ý�ä »�¼¾½ ç � Û3æ B ç � ç3Þ�Ê�É3À 5 Á Ä Â�À�É ÈR»�È Í Ù Í Äué Ì Å Á ¼ÏÄ¦Å Á » Ì »&é Ò�Á Ä ÍÐÃ »&Ù Ã´É
Ä'»\Î3Î Á ½lÈ�é á%â �`ã Ý�ä � Ý Å Á�Á-À�À¦É3À�ÍÐÃ ½�Æ Á Ä É�Ã »�Ç Â Ù Á�Ã Ä'»\Ä ÍÐÃ Ä ÍÐÖ-Ã � Ì�Í Ä¦ÅlÙ�» À Î Á\Ã Ä Ö7É ¼%Ä À´Í È�ÆDÄ ÍJÉ ¼Ú-ÛPæ



Ê�À�É Ç|Ä�Å Á " É ¼�Ä Á � » À Ù É � »\¼R½l»P½�½ Á ½ Í ¼ ñ ÆR»3½ À »�Ä¦Æ À�Á�Ì�Í Ä�Å�» Ú ç � Ã é Ã Ä Á Ç£»�Ä ÍÐÖ�Á-À¦À�É3À ½�Æ Á Ä É
Ä�Å Á Ç ÍÐÃ Ä�»�Î À »�Ä Á�Ö »-Ù Ö Æ�ÙÐ»�Ä ÍKÉ ¼ � Ý Å Á�À¦Á\Ã Æ%ÙKÄ ÃùÉ\Ê Ä�Å Í�Ã Ç Á Ä�Å É ½�» À¦ÁHÃ ÆDÇ
Ç£» ÀuÍ I Á ½ Í ¼ Ý »\È�Ù ÁHà � Û
Ê�É3À ½ Í # Á-À�Á ¼�Ä Ö!É ÇHÈ Í ¼R»�Ä ÍJÉ ¼ Ã/É\Ê Ä�»�ÎPÎ Á ½ Á-ÑÓÒ�Á Ä^»�¼R½�» ÑÓÒ�Á Ä Ã �± ÃØÍ ¼�Î�Ä�Å Á »�È É\Ë6Á�Â�À¦É%Ö!Á ½�Æ À�Á ô�Ä�Å Á á%â �`ã Ý�ä »�¼¾½ Ò�Á Ä ÂDÀ�É È¾»�È Í Ù Í Ä´éýÄ'»�ÎPÎ Í ¼�Î Á  ÖwÍJÁ ¼ ÖwÍJÁ\Ã
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Í Î3¼ ÉPÀ´Í ¼�Î�Ä À » Ö � ½ Á Î À »P½�»�Ä ÍKÉ ¼�ô�Ä�Å Á/À¦Á\Ã Æ�ÙJÄ Ã È Á\Ö!É Ç Á ô y�z õ Ú � Ú ç B ç � Ú ß »�¼R½ z ­7® õ à3à

B Þ � �L Å Á ¼ Í ¼ Ö ÙJÆR½ Í ¼�Î�Ä À » Ö � ½ Á Î À »P½�»�Ä ÍJÉ ¼ É ¼�Ä�Å Á�Ê Æ�Ù$Ù ÃxÍ ÇHÆ%Ù�»\Ä ÍJÉ ¼ » Ã¦Ö »&Ù ÁLÊ » Ö Ä É3À)É�Ê Ú � ß3Þ B ç � Ú-Ü
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á »\Ç Â Ù Á á � z ­7®á%â �`ã Ý�äÔÁ-ÑÓÒ�Á Ä-ô á%â �`ã Ý�ä » ÑÓÒ�Á Ä Ú � ßPÞ B ç � ÚnÜ à Ü B Þ �á%â �`ã Ý�äÔÁ-ÑÓÒ�Á Ä-ô 5%�`å » Ñ�Ò�Á Ä Ú � Ü ß B ç � Ú à à Ú B Þ �5%�`å ÁnÑ�Ò�Á Änô á%â �`ã Ý�ä » Ñ�Ò�Á Ä �(W�� ç � Û Þ B ç � Ú ç à Ü B Þ �5%�`å ÁnÑ�Ò�Á Änô á%â �`ã Ý�ä » Ñ�Ò�Á Ä ç � Û à B ç � Ú ç à ,CB æ �5%�`å ÁnÑ�Ò�Á Änô 5%�`å » ÑÓÒ�Á Ä ç � Û A3B ç � ÚPÚ à æ B æ �

Ý »�È�Ù Áeà � ÚPÚ ��1 »�Ä�».Ä É " É ¼%Ä Á � » À Ù É Ä'»\Î3Î Í ¼�Î Á  ÖwÍJÁ ¼ Ö é Ã�Ö »&Ù Á�Ê » Ö Ä É3À ½ Á-ÀuÍJË6Á ½ Ö!É Ç Â » À´Í ¼�Î(Ä¦Å ÁÀ »\Ä ÍJÉHÉ�Ê ½ É Æ�È�Ù Á Ä'»\Î Ã Ä É Ä�Å Á ¼�ÆDÇHÈ ÁnÀ�É�Ê Ä�»�ÎPÎ Á ½�» ÑÓÒ�Á Ä Ã×Í ¼�Ä�Å Á ½D»�Ä'»�»�¼R½ Í ¼�Ä�Å Á)ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼ �z ­7® Í�Ã Ä�Å ÁLÀ�Á&Ã Æ�ÙJÄ Í ¼�Î Ê�À » Ö Ä ÍJÉ ¼ É�Ê`Á-ÑÓÒ�Á Ä Ã ½�Æ Á Ä É Å Á » Ë é
ó:» Ë6É3À@Í ¼lÄ�Å Á ½D»�Ä'» � �(W�� � Ý Å ÍÐÃ/Ã¦Ö »&Ù ÁÊ » Ö Ä É3À@ÍÐÃ ½ Á-À´ÍJË6Á ½
Æ ÃØÍ ¼�Î�Ä¦Å Á z ­7® Ë »&ÙJÆ Á(Í ¼lÄ�Å Á 8 À'Ã Ä�Ù Í ¼ Á �

M Ê Ä ÁnÀ Ä�Å Á\ÃuÁ Ä Á&Ã Ä Ã ô�Ä�Å Á�Ê�É ÙOÙ É\Ì�Í ¼�Î Ö!É ¼ Ö ÙJÆ ÃØÍJÉ ¼ Ã » À�Á ½ À » Ì ¼ �
� ± ÃxÍ ¼�Î/Ä À » Ö � ½ Á Î À »3½D»�Ä ÍJÉ ¼�ô3Ä�Å Á�Ã¦Ö »&Ù Á�Ê » Ö Ä É3À�Ê�É3À áCâ �`ã Ý�ä Ä�»�Î ÃïÍ ¼ � ÑÓÒ�Á Ä ÃïÍ�Ã Ú � ßPÞ B ç � ÚnÜ �
Ý Å Á�Ã¦Ö »&Ù ÁLÊ » Ö Ä ÉPÀùÍÐÃ�À�Á!Ê�ÁnÀ�À�Á ½ Ä É � Ñ�Ò�Á Ä Ã/É ¼%ÙKé ÃØÍ ¼ Ö!Á ô�» Ã�Ã Å É\Ì ¼ Í ¼ Ý »\È�Ù Á
à � A ô:Ä�Å Á(Ê Æ�Ù$Ù
ÃxÍ ÇHÆ%Ù�»\Ä ÍJÉ ¼ Í ¼ Ö ÙKÆ¾½ Á\Ã » Ã Ç�»-ÙOÙ Ê�À » Ö Ä ÍJÉ ¼ É�Ê×Á-Ë6Á ¼%Ä ÃdÌ�Í Ä¦Å + S Ã �

� Ý Å Á Å Á » Ë é�ó:» Ë6É3À.Ö!É ¼%Ä Á ¼%Ä É�Ê Ä¦Å Á�Ã »\Ç Â Ù ÁLÍÐÃ�à Ü B Þ � Ö!É ¼ ÃxÍÐÃ Ä Á ¼�Ä Ì�Í Ä¦ÅÏÄ¦Å ÁHË »&ÙJÆ Á�É�Ê
à Ü B(, � ½ Á-À´ÍJË6Á ½ Í ¼ è Á7Ê�Á-À�Á ¼ Ö!Á\Ã < Þ3ß > �

� Ý Å Á)Ã�Ö »&Ù ÁùÊ » Ö Ä ÉPÀ�Ê�É3À:Ò�Á Ä ÂDÀ�É È¾»�È Í Ù Í Ä´é ÍÐÃ�ç � Û Þ B ç � Ú ñ Æ Í Ä ÁeÖ7É ¼ ÃxÍ�Ã Ä Á ¼%Ä Ì�Í Ä¦Å�» Ë »&ÙJÆ Á�É\Ê Ú �
Ý Å ÍÐÃ�Ë »&ÙJÆ ÁeÊ�É3À Ä¦Å Á`Ò�Á Ä Â�À�É ÈR»�È Í Ù Í Äué Ã�Ö »&Ù Á/Ê » Ö Ä É3À`ÍÐÃ�Á 9 ÂRÁ\Ö Ä Á ½�ô ÃØÍ ¼ Ö!Á Ä¦Å Á)ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼ ÍÐÃ
ÃuÁ Ù ÊøÖ »-Ù Í È À »�Ä Á ½ � M Ã ½ ÍÐÃ�Ö Æ Ã�ÃuÁ ½ Í ¼ á Á\Ö Ä ÍJÉ ¼ à � Ü � Ü ô Ã´ÁnÂ » À »�Ä Á á ã ä À�Á\ÃuÉ ÙJÆ�Ä ÍKÉ ¼ Ê Æ�¼ Ö Ä ÍKÉ ¼ Ã
» À�Á ½ Á-ÀuÍKË6Á ½ Ê�ÉPÀ ½�»�Ä�»�»�¼¾½ ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼ �
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XY,/!�'.�
3Z'*)[, � ì \ ,/�],-# \ ,/#�68,^�
3Z'*)�,5!�68�-9",53_�
6;'*���
÷ ¼ ÉPÀ ½ ÁnÀ Ä É�Á 9 »�Ç Í ¼ Á »\¼�é`� ì ½ Á-ÂRÁ ¼R½ Á ¼ Ö!ÁeÉ�Ê Ä�Å Á�Ã¦Ö »&Ù Á/Ê » Ö Ä ÉPÀ ô�Ä¦Å Á@Í Ä Á-À »\Ä ÍJÉ ¼ Â�À�É%Ö7Á ½�Æ À¦ÁùÍÐÃ
À�ÁnÂïÁ »�Ä Á ½r» Ã » Ê Æ�¼ Ö Ä ÍJÉ ¼ É\Ê Ä¦Å Á Ç Í ¼ Í ÇHÆ�Ç Á-ÑÓÒ�Á Äa� ìlÀ¦Á\ñ Æ ÍJÀ�Á Ç Á ¼%Ä ��÷ ¼rÄ¦Å ÍÐÃ�Ì »-é6ô%Ä�Å Á(Â Æ ÀuÍ Ä´é
É�Ê Ä¦Å Á�Ã »�Ç Â Ù Á ô z ­7® ô Í�ÃLÀ¦Á\Ö »-Ù Ö Æ�ÙÐ»�Ä Á ½ É ¼ Á » Ö Å À¦Á\Ã Æ�ÙJÄ Í ¼DÎ Ã »�Ç Â Ù Á »�¼R½SÄ�Å Á�Ã¦Ö »&Ù Á
Ê » Ö Ä ÉPÀ�ÍÐÃ
½ Á-ÀuÍJË6Á ½ � � Æ À Ä¦Å Á-À Ç É3À¦Á ô�»\¼�éS½ Í # Á-À¦Á ¼ Ö!Á\Ã/Í ¼SÄ�Å Á � ìýÃ´ÂRÁ\Ö Ä À ÆDÇ É�Ê Ä¦Å Á)Ò�Á Ä Ã È Á Ä Ì2Á-Á ¼S½�»\Ä'»
»�¼¾½ " É ¼%Ä Á � » À Ù É » À¦Á Ä�» � Á ¼ Í ¼%Ä É » Ö-Ö!É Æ�¼�Ä ÃxÍ ¼ Ö!Á ½D»�Ä'»�»�¼R½ ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼�» À¦Á ¼ É3À Ç£»&Ù Í I Á ½ ËCÍ »
Ä�Å ÁdÍ Ä Á-À »�Ä ÍKÉ ¼ Â�À�É%Ö7Á ½�Æ À¦Á � Ý Å ÍÐÃíÍÐÃ�Í Ç ÂRÉ3À Ä'»\¼�Ä Í ¼ ÉPÀ ½ Á-À Ä É Ç£» � Á » À¦Á »&Ù Ö!É Ç Â » À´ÍÐÃ´É ¼HÈ Á Ä Ì�Á-Á ¼
Ä�Å Á Ä�»�Î3Î Í ¼�Î Á  ÖwÍJÁ ¼ ÖwÍJÁ\ÃíÍ ¼£½�»�Ä�»L»\¼R½ ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼ Ì�Í Ä�Å É Æ�Ä�È Í » ÃØÍ ¼�ÎHÄ¦Å ÁeÖ!É Ç Â » À´ÍÐÃ´É ¼ É ¼�»\¼�é
½ Í # Á-À�Á ¼ Ö!Á\Ã�Í ¼�Ä¦Å Á(Ò�Á Ä.� ì Ã´ÂRÁ\Ö Ä À Æ�Ç Í ¼ Ä�Å Á ½�»�Ä�»Ï»\¼R½ Í ¼NÄ�Å Á " É ¼�Ä Á � » À Ù É � M Ö Ä�ÆR»-Ù$ÙKé0ô
» Ã Ç�»-Ù$Ù)½ Í # ÁnÀ�Á ¼ Ö7Á
Í ¼;Ä�Å Á.Ò�Á Ä&� ìNÃ´ÂRÁ\Ö Ä À ÆDÇ Í ¼ ½�»�Ä�»l»\¼R½ ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼ ÍÐÃLÁ 9 ÂRÁ\Ö Ä Á ½ ÃxÍ ¼ Ö!Áü â èRL ÷ � ÍÐÃ » Â » À Ä É ¼ Ã Å É\Ì�ÁnÀ " É ¼�Ä Á � » À Ù É�Ã Ä'» À Ä Í ¼�Î Ê�À�É Ç ß � ßHÂ�À¦É%Ö!Á\Ã�Ã »�¼¾½lÄ Á ¼R½ Ã Ä É
Â�À¦É ½�Æ Ö!Á » Ã Ù Í Î3Å%Ä´ÙJélÅR» À ½ ÁnÀ�Ò�Á ÄZ� ì�Ã´ÂRÁ\Ö Ä À Æ�Ç Ä�ÅR»\¼lÄ�Å Á�É ¼ ÁLÉ È Ã´ÁnÀ�Ë6Á ½ Í ¼�Ä�Å Á ½�»\Ä'» �

Ý Å ÁHÂ�À¦É%Ö!Á ½�Æ À¦ÁLÍÐÃ/ÂRÁ-À´Ê�ÉPÀ Ç Á ½ Í ¼ Ã Ä ÁnÂRÃ/É�Ê^Þ � Á ã Ê�É3À Ä¦Å ÁHÁ-ÑÓÒ�Á Äb� ì ô Ã Ä'» À Ä Í ¼DÎ Ê�À�É Ç Ú Þ� Á ã Æ Â Ä É;ÞPç � Á ã � 1 Æ Á Ä É Ù Í Ç Í Ä Á ½ Ã Ä�»�Ä Í�Ã Ä ÍÐÖ-Ã Ä�Å ÁlÂ�À¦É%Ö!Á ½�Æ À¦Á�Ö »�¼ È Á�ÂRÁ-À´Ê�ÉPÀ Ç Á ½ Ê�ÉPÀ
Å Í Î3Å Á-À/Ë »-ÙKÆ Á\ÃùÉ\Ê`Á-ÑÓÒ�Á ÄZ� ì Ç Í ¼ Í ÇHÆ�Ç �� Í Î3Æ À¦ÁÏà � ß Ú Ã Å É\ÌeÃ Ä�Å Á ½ ÁnÀ´ÍJË6Á ½ Ã¦Ö »&Ù Á�Ê » Ö Ä É3À�Ã »\¼R½ Ã »�Ç Â Ù Á � Ñ�Â Æ ÀuÍ Äuét» Ã » Ê Æ�¼ Ö Ä ÍJÉ ¼
É�Ê Ä�Å Á Ç Í ¼ Í ÇHÆ�Ç Á-ÑÓÒ�Á Ä.� ì À¦Á\ñ Æ ÍKÀ¦Á Ç Á ¼�Ä � Ý Å Á�Â�À¦É%Ö!Á ½�Æ À�Á�ÍÐÃ	ÂRÁ-ÀuÊ�É3À Ç Á ½ Ã´ÁnÂ » À »�Ä Á ÙKé Ê�ÉPÀá%â �`ã Ý�ä »\¼R½ Ò�Á Ä Â�À�É ÈR»�È Í Ù Í Äué�Ä'»�ÎPÎ Á ½ Á-Ñ�Ò�Á Ä ÃdÌ Å Í Ù Á Ä�Å Á » Ì »-é Ò�Á Ä ÍÐÃ`À�Á\ñ Æ ÍJÀ�Á ½�Ä É È Á Ä�»�ÎPÎ Á ½
È%é á%â �`ã Ý�ä � Ý Å ÁlË »-ÙKÆ Á\Ã	É\Ê Ä�Å Á 8 À�Ã Ä ÂïÉ\Í ¼�Ä Ã£Í ¼ Á » Ö Å Â Ù É Ä Ö!ÉPÀ�À¦Á\Ã´ÂRÉ ¼¾½�Ä É Ä�Å Á�Ë »-ÙJÆ Á\Ã
Ã Å É�Ì ¼ Í ¼ Ý »�È%Ù Á�à � Û � � Ù Á » À ÙJé6ôïÄ¦Å Á-À¦Á/ÍÐÃ ¼ É � ì ½ Á-ÂRÁ ¼R½ Á ¼ Ö!Á�É È Ã´Á-À¦Ë6Á ½ É ¼�Ä�Å Á�Ã¦Ö »&Ù Á�Ê » Ö Ä É3À �
Ý Å Á ½ Á\Ö!À�Á » Ã´Á@Í ¼�Ä�Å Á »\Ç É Æ�¼�Ä É�ÊøÀ¦Á »&Ù:Å Á » Ë éLó:» Ë6É3À2Á-Ñ�Ò�Á Ä Ã »�Ä2Å Í Î3Å Á-À2Á ¼ Á-À Î ÍJÁ\Ã�Í�Ã ½%Æ Á Ä É Ä¦Å Á
Í ¼ Ö!À¦Á » ÃuÁ ½rÈR» Ö � Î À¦É Æ�¼¾½r½%Æ Á Ä É&c

d
c
e
É�Ë6ÁnÀ ÙÐ» Â �� Í Ä�Ä Í ¼DÎrÄ¦Å Á Ç Í ¼ Í ÇHÆDÇf� ì ½ ÍÐÃ Ä ÀuÍ È�Æ�Ä ÍJÉ ¼ ÃLÉ�Ê Ä�Å ÁHÃ�Ö »&Ù Á	Ê » Ö Ä ÉPÀ'ÃùÊ�ÉPÀ á%â �`ã Ý�ä »\¼R½ Ò�Á Ä Ñ

Â�À¦É ÈR»\È Í Ù Í Äué Ì�Í Ä¦Å 8 À'Ã Ä�½ Á Î À�ÁnÁLÂRÉ ÙJé%¼ É Ç Í »&Ù Ã	É\Ê Ä�Å ÁLÊ�ÉPÀ Çfg 	�
 � ?ih ö � µ[jlkì »�¼R½mg �n�
� ?h ö � µ�jlkì Ä�Å Á�Ê�É ÙOÙ É\Ì�Í ¼�Î À¦Á\Ã Æ�ÙJÄ Ã » À�ÁLÉ È�Ä'» Í ¼ Á ½ �
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� Í Î3Æ À�Á@à � ß Ú � Ý Å Á á%â �`ã Ý�ä »�¼¾½ 5 Á Ä Â�À¦É ÈR»\È Í Ù Í Äué�Ä'»\Î3Î Í ¼�Î Á  ÖwÍJÁ ¼ Ö é Ã�Ö »&Ù Á�Ê » Ö Ä É3À�Ã »\¼R½ z ­7®Í ¼;Ä�Å Á	Í ¼ Ö ÙJÆ ÃxÍJË6Á�Á Ù Á\Ö Ä À�É ¼ Ã »\Ç Â Ù Á » Ã » Ê Æ�¼ Ö Ä ÍJÉ ¼ É�Ê Ä�Å Á Ç Í ¼ Í ÇHÆ�Ç�Ä À »�¼ ÃuË6Á-À'ÃuÁ
Á ¼ Á-À ÎPé É�ÊÄ�Å Á�ÁnÑ�Ò�Á Änô Í ¼ ÁnË6Á ¼�Ä ÃdÌ Å ÁnÀ�Á Ä�Å Á » Ñ�Ò�Á Ä ÍÐÃ Ä�»�ÎPÎ Á ½�È�é á%â �`ã Ý�ä �
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Ý Å Árq � É\Ê Ä�Å Á 8 Ä ÍÐÃ , Ê�ÉPÀ Ú-Ü ½ Á Î À¦Á-Á\ÃdÉ\Ê�Ê�À�Á-Á ½ É Ç � � ¼ Ö!Á »�Î0» Í ¼ Í Ä Í�Ã@Ö Ù Á » À Ä¦ÅR»�Ä@Ä¦Å Á � ì
½ Á-ÂRÁ ¼¾½ Á ¼ Ö!Á)É�Ê Ä¦Å Á�Ã�Ö »-Ù Á(Ê » Ö Ä É3À�ÍÐÃeÖ!É ¼ ÃxÍÐÃ Ä Á ¼�Ä Ì�Í Ä�Ål¼ É ¼ Á �

s�tvu ixw]y
b�b{z2V}|~z]� yHf%�`V}|������&�&�1�}� |e] za�7|~��z@_ b�z��Lj7|[f8��z2Y
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á Ä Í Ù$Ù É ¼ Á Ç Í ÎPÅ�Ä Ì�ÉPÀ�À é£Ä�ÅR»\Ä/Ä¦Å Á Ù É\ÌÔê�ì�Á Ù Á\Ö Ä À¦É ¼ Ã »\Ç Â Ù ÁðÖ »�¼�¼ É ÄeÈ Á Æ ÃuÁ ½rÄ É ½ Á Ä Á-À Ç Í ¼ Á
Ä�Å Á Ä'»\Î3Î Í ¼DÎ Á  ÖwÍJÁ ¼ Ö é.»�¼R½H½�»\Ä'»/Ä É " É ¼%Ä Á � » À Ù É�Ã¦Ö »&Ù Á�Ê » Ö Ä É3À Ä É È Á » Â�Â Ù ÍJÁ ½HÄ É � Ñ�Ò�Á Ä Ã�Ê�À�É ÇU QU ½ Á\Ö »&é Ã � Ý Å Á Ä�»�Î3Î Í ¼�Î Á  ÖwÍJÁ ¼ Ö é�Ç Á » Ã Æ À�Á ½ Í ¼�Ä�Å Á Ù É\Ì ê�ì�Á Ù Á\Ö Ä À�É ¼ Ã »�Ç Â Ù Á(À�Á!Ê�ÁnÀ Ä É Ä¦Å Á
Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ »-ÙOÙJé�½ Á\Ö »-é Í ¼DÎ Ò�Á Ä Ã »�¼¾½ Ä¦Å Á-À¦Á!Ê�É3À¦Á Ä�Å ÁnÀ�Á@Í�Ã »-Ù Ì »-é Ã »LÄ À » Ö � Ç ÍÐÃ¦ÃØÍ ¼�Î Í ¼£Ä�Å Á`Ò�Á Ä
½�Æ Á Ä É Ä�Å ÁHÁ\Ã¦Ö » Â%Í ¼DÎr¼ Á Æ�Ä ÀuÍ ¼ É � M Ù Ã´É Ä¦Å ÁHÀ�Á\ñ Æ ÍJÀ�Á Ç Á ¼%Ä Ê�É3À Ä¦Å Á
ÂDÀ�Á\ÃuÁ ¼ Ö!Á�É�Ê »\¼ Á Ù Á\Ö Ä À�É ¼Tô
Ê�É3À�Ö!Á\Ã Ä�Å ÁHÂ�À�Á\ÃuÁ ¼ Ö!Á�É�Ê »�Ä�Ù Á » Ã Ä É ¼ Á
À¦Á\Ö!É ¼ Ã Ä À Æ Ö Ä Á ½lÄ À » Ö � Í ¼ÏÄ¦Å Á�Ò�Á Ä � � Æ À Ä¦Å Á-À Ç É3À¦Á ô�Ä¦Å Á
Ã Ä�»�Ä Í�Ã Ä ÍÐÖ-Ã@É�Ê Ä�Å Á�Í ¼ Ö ÙJÆ ÃxÍJË6Á Ù É\ÌÔê�ì�Á Ù Á\Ö Ä À¦É ¼ Ã »\Ç Â Ù Á�ÍÐÃ ¼ É Ä@Ä É6É Å Í ÎPÅlÄ ÉHÁ 9 »\Ç Í ¼ Á Ä¦Å Á � Ñ�Ò�Á Ä
Ä'»\Î3Î Í ¼DÎ Á  ÖwÍJÁ ¼ Ö é Í ¼�Ä�Å Á(À�Á Î ÍJÉ ¼ É\Ê �

� ¿;�x¹ º
ì � à6ç � Á ã Ì Å ÁnÀ�Á Ç É0Ã Ä �*S ÃdÊ�À¦É Ç U QU ½ Á\Ö »-é�» À¦Á

Â�À¦É ½�Æ Ö!Á ½ �
ÝíÉ »3½�½ À¦Á\Ã�Ã Ä¦Å ÍÐÃ�Ö!É ¼ Ö!Á-À ¼Tô�Ä�Å Á(Í ¼ Ö ÙJÆ ÃØÍJË6Á)Ò�Á Ä Ã »�Ç Â Ù Á\Ã(Ö!É ÙOÙ Á\Ö Ä Á ½ Ì�Í Ä�ÅS½ Í # Á-À¦Á ¼%Ä Ò�Á Äb� ì

ÅR» À ½ Ì » À�Á Ä À´Í Î3Î Á-À Ä¦Å À�Á\Ã Å É ÙÐ½ Ã » À�Á Æ Ã´Á ½ � Ý Å Á � ì�Ã´ÂRÁ\Ö Ä À Æ�Ç É\Ê Ä¦Å Á@Ò�Á Ä Ã�Í ¼�Ä�Å Á&Ã´ÁHÃ »�Ç Â Ù Á\Ã
Ã´Â »�¼NÄ�Å Á�À�Á Î ÍJÉ ¼ Ê�À�É Ç Ú Þ � Á ã Æ Â Ä É Ü çPç � Á ã »\¼R½ÏÄ¦Å Á-À�Á7Ê�É3À�Á�É # Á-À »�Î É6É ½ Ã »\Ç Â Ù Á Ä É
Á 9 »�Ç Í ¼ Á Ä�Å Á Ä'»\Î3Î Í ¼DÎ À »\Ä Á\Ã�Ê�É3À »LÙÐ» À Î ÁHÃuÂïÁ&Ö Ä À Æ�Ç É�ÊïÒ�Á ÄZ� ì �� É3À Ä¦Å ÍÐÃHÃ Ä¦ÆR½�éSÄ�Å Á(Ò�Á Ä Ã »\Ç Â Ù Á&ÃLÖ!É ÙOÙ Á\Ö Ä Á ½ Ì�Í Ä�ÅNÄ�Å Á 5 â Ý Þ3ç »\¼R½ 5 â Ý Ú ç3ç Ä ÀuÍ Î3Î ÁnÀ'Ã
» À¦Á Æ Ã´Á ½ � Ý Å Á(Á-Ë6Á ¼�Ä Ã » À¦Á�Ã´Á Ù Á\Ö Ä Á ½ Í ¼lÄ�Å Á.Ê�É Ù$Ù É\Ì�Í ¼�Î�Ç£»�¼�¼ ÁnÀ �

� É ¼ Á Ä'»�ÎPÎ6»\È�Ù ÁeÒ�Á Ä Ì�Í Ä�Å�� ì � Ä À´Í Î3Î Á-À Ä¦Å À�Á&Ã Å É Ù�½
� Á Ç É ¼ Á »�¼¾½ É ¼%ÙKé É ¼ Á »3½�½ Í Ä ÍKÉ ¼R»&Ù2Ä�»�Î3Î0»�È�Ù ÁeÒ�Á Ä Ì�Í Ä�Åm� ì � Ú Þ � Á ã
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� ÂRÉ ÙÐ» À »�¼�Î\Ù Á È Á Ä Ì�Á-Á ¼rÄ¦Å Á Ä Ì�ÉeÒ�Á Ä Ã �;� � ß � à
�V� � ���:� �/� æ ç�Ö Ç
Ý Å Á�Ã »\Ç Á�ÃuÁ Ù Á\Ö Ä ÍKÉ ¼ Ö7À´Í Ä Á-ÀuÍ »r» À�Á »-Ù ÃuÉ » Â�Â Ù ÍJÁ ½îÄ É Ä�Å Á�Ö!É3À¦À�Á\ÃuÂïÉ ¼R½ Í ¼�Î ü â èML ÷ � Î Á ¼ Ñ

Á-À »�Ä Á ½ Ò�Á Ä Ã »�Ç Â Ù Á\Ã � »N½ Á\Ã¦Ö!À´ÍJÂ Ä ÍKÉ ¼ É�Ê Ä�Å ÁýÃØÍ ÇHÆ�ÙÐ»\Ä Á ½ � �21 Ã »\Ç Â Ù Á\Ã
ÍÐÃ Î ÍJË6Á ¼ Í ¼ á Á\Ö!Ñ
Ä ÍJÉ ¼ æ � æ � Ü � � � É3À�Á » Ö Å Ã »\Ç Â Ù Á ô�Ä�Å ÁHÀ »�Ä Á\ÃùÉ\Ê2Á-Ë6Á ¼%Ä Ã@Ì�Í Ä¦ÅS½ É ÆDÈ�Ù Á�Ò�Á Ä Â�À�É ÈR»�È Í Ù Í Äué6ô ª ß �n�
� ô
»�¼¾½ áCâ �`ã Ý�ä Ä�»�Î Ã ô ª ß 	�
 � ôD» À¦ÁLÖ7É Æ�¼%Ä Á ½ � Ý Å Á Ä'»\Î3Î Í ¼DÎ À »\Ä Á\ÃdÍ ¼�Ä�Å Á ½�»�Ä�»
» À�Á(Ã Å É\Ì ¼ Í ¼
Ý »�È�Ù ÁLà � Ú ß � Ý Å Á�Ö!ÉPÀ�À�Á&Ã´ÂRÉ ¼R½ Í ¼DÎ�½ É ÆDÈ�Ù Á Ä�»�ÎPÎ Í ¼�Î À »�Ä Á&ÃdÍ ¼�Ä¦Å Á�ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼�»-Ù É ¼�Î Ì�Í Ä�Å�Ä¦Å Á
Å Á » Ë é
ó:» Ë6É3ÀeÖ7É Ç ÂïÉ0ÃØÍ Ä ÍJÉ ¼ É�Ê Ä¦Å Á�Ã »�Ç Â Ù Á�ÍÐÃeÃ Å É\Ì ¼ Í ¼ Ý »\È�Ù ÁLà � Ú-Ü �

5 â Ý Þ3ç 5 â Ý Ú ç3çÄ�»�Î Ã Ê » � Á\Ã Ä�»�Î Ã Ê » � Á&Ãá%â �`ã Ý�ä Ú ß Û ß Ú � ,6B ß � ß Ú ß Ü à6ç � A3B à � Ú5%�`å ß3ß , Ú3Ú à � à B ÚPÚ � Þ ßPÞ A Únæ Þ � Ü B Ú-æ � Þ
Ý »�È�Ù Á�à � Ú ß �Ïè »�Ä Á\ÃHÉ�Ê ½ É Æ�È�Ù Á�Ò�Á Ä Â�À�É ÈR»�È Í Ù Í Äué=»�¼R½ á%â �`ã Ý�ä Ä'»\Î Ã	Í ¼¯Ä�Å Á 5 â Ý Þ3ç »�¼R½5 â Ý Ú ç3ç ½�»\Ä'» Ã »\Ç Â Ù Á&Ã � � » � Á\Ã » Ö-Ö!É Æ�¼%Ä Ê�É3À Ê » � Á ö Ê » � Á »�¼R½ À¦Á »&Ù ö Ê » � Á »�¼R½�» À¦ÁeÖ »&Ù Ö Æ�ÙÐ»\Ä Á ½» ÖnÖ!É3À ½ Í ¼�Î
Ä É Ä¦Å Á Ç ÍÐÃ Ä'»�Î£Ç�»\Ä À´ÍÐÖ!Á&Ã ½ ÍÐÃ�Ö Æ Ã¦Ã�ÃuÁ ½ Í ¼ � Å¾» Â Ä Á-ÀÔÞ �

5 â Ý@ÞPç 5 â Ý Ú çPçÄ�»�Î Ã Ä�»�Î Ãá%â �`ã Ý�ä ÚnÜ�Ú � Ú3Únæ ��� ô Ú3Ú +!+ ô à � + � A æ � æ Þ ��� ô , +7+ ô Ü � + �5%�`å ß Ú ß � Ú A ç ��� ô Ü à +!+ ô , � + � ÚnÜ ç � Û A ��� ô ß A +7+ ô æ � + �

Ý »�È�Ù Á�à � Ú-Ü �Ïè »�Ä Á\ÃHÉ�Ê ½ É Æ�È�Ù Á�Ò�Á Ä Â�À�É ÈR»�È Í Ù Í Äué=»�¼R½ á%â �`ã Ý�ä Ä'»\Î Ã	Í ¼¯Ä�Å Á 5 â Ý Þ3ç »�¼R½5 â Ý Ú ç3ç ü â èML ÷ � ÃØÍ ÇHÆ�ÙÐ»�Ä Á ½ Ã »�Ç Â Ù Á\Ã � Ý Å Á Å Á » Ë éró:» Ë6É3À�Ö!É Ç ÂRÉ0ÃØÍ Ä ÍJÉ ¼ É\Ê Ä�Å Á Ä'»�Î Ã.ÍÐÃ»&Ù ÃuÉ Ù Í�Ã Ä Á ½ �

Ý Å ÁLÀ »�Ä ÍKÉ�É�Ê ½ É Æ�È%Ù ÁeÒ�Á Ä Â�À¦É ÈR»\È Í Ù Í ÄuélÄ�»�Î Ã Ä É ½ É Æ�È�Ù Á á%â �`ã Ý�ä ÍÐÃ^Ê�ÉPÀ Ç Á ½ Í ¼�Ä�Å Á ½�»\Ä'»

ß3ç A



»�¼¾½ Í ¼lÄ¦Å Á�Ö!É3À¦À�Á\ÃuÂïÉ ¼R½ Í ¼�Î ü â èRL ÷ � ÃØÍ ÇHÆ�ÙÐ»�Ä ÍKÉ ¼ Ã �
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÷ Ê Ä�Å ÁHÃ�Ö »&Ù ÁLÊ » Ö Ä É3À�Ã » À¦Á Æ�¼ Ö7É3À�À¦Á ÙÐ»�Ä Á ½ Ê�É3À ½ É Æ�È�Ù Á Ä�»�Î3Î Á ½ Á-Ë6Á ¼%Ä Ã ô%Ä�Å ÁHÀ »�Ä ÍKÉ£É�Ê Ä�Å Á »�È É\Ë6Á
Ä Ì�ÉHÀ »�Ä ÍJÉ0Ã�Ö »�¼�È ÁLÌ@ÀuÍ Ä�Ä Á ¼l» Ã �

� � õ
� }u~ º ~� � j�µ õ

� y�z �n�
�y�z 	�
 �
� �

± ÃØÍ ¼�Î�Ä¦Å Á Ä�»�Î3Î Í ¼�Î À »\Ä Á\Ã(É È ÃuÁ-À�Ë6Á ½ Í ¼ Ä¦Å Á ½�»\Ä'»�»\¼R½ Í ¼NÄ¦Å Á�ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼t» Ã Ù ÍÐÃ Ä Á ½ Í ¼
Ý »�È�Ù Á\Ã�à � Ú ß »�¼¾½ à � Ú-Ü » Ë »&ÙJÆ Á�É\Ê � õ ç �

, ç B ç � ç , ÍÐÃ�É È�Ä�» Í ¼ Á ½ � Ý Å ÍÐÃ�Ë »-ÙJÆ ÁÏÉ\Ê � Ö »\¼
È Á�Ö!É Ç Â » À�Á ½�Ä É Ä�Å Á�Ë »&ÙJÆ Á�É È�Ä'» Í ¼ Á ½ Ì�Í Ä�Å;Ä¦Å Á Ù É\ÌWêíìÏÍ ¼ Ö ÙKÆ ÃØÍJË6Á�Á Ù Á\Ö Ä À¦É ¼ Ã »\Ç Â Ù Á ô � ÃuÁ-Á
Ý »�È�Ù ÁÕà � ÚPÚ � É�Ê � õ ç �

A æ B ç � Ú3Ú � Ý Å Á »�Î À�Á-Á Ç Á ¼%Ä ÍÐÃ�Â�À¦Á Ä�Äué�Î É6É ½ Í Ç Â ÙKé Í ¼�Î�Ä�ÅR»\Ä@Ä�Å Á(Ã¦Ö »&Ù Á
Ê » Ö Ä É3À(É È�Ä'» Í ¼ Ì�Í Ä�ÅSÄ�Å Á Ù É\ÌWê ì Í ¼ Ö ÙJÆ ÃxÍJË6Á
Á Ù Á\Ö Ä À�É ¼ Ã »\Ç Â Ù ÁHÍÐÃ.Ë »-Ù Í ½;»-Ù Ã´ÉrÊ�ÉPÀ ÅR»P½ À�É ¼ ÍÐÖ � Ñ
½ Á\Ö »&é Ã »�¼R½ Ê�É3À@Ò�Á Ä Ã�É�ÊeÌ�Í ½ Á-À � ì ÃuÂïÁ&Ö Ä À Æ�Ç � Ý Å Á Ç Á Ä�Å É ½;»&Ù Ã´ÉlÍ Ç Â Ù ÍJÁ\Ã Ä�ÅR»\ÄLÄ¦Å Á�Ã¦Ö »&Ù Á
Ê » Ö Ä É3À@ÍÐÃ ¼ É Äe» # Á\Ö Ä Á ½�È�é£»�¼%é Ö!ÉPÀ�À�Á Ù�»\Ä ÍJÉ ¼�È Á Ä Ì2Á-Á ¼�Ä�Å Á2Ò�Á Ä ÃdÍ ¼lÄ�Å Á�ÁnË6Á ¼�Ä �
�7#2��,-!�'� (���-'� "��#%3_�2�.'*)[,}�[�*,/!�,/#[68,��
3r�m!�68�-9",53_�
6;'*����3:��� +n��� ,8'*!

Ý Å Á�Í ¼ Ö ÙJÆ ÃxÍKË6ÁøÒ�Á Ä Ã »\Ç Â Ù Á2É # Á-À »&Ù Ã´É » Ì »&é)Ä ÉeÁ 9 »\Ç Í ¼ Á Ä¦Å Á`Â�À�Á\ÃuÁ ¼ Ö!Á�É�Ê »@Ä'»\Î3Î Í ¼�Î Á  Ö'ÍKÁ ¼ Ö é
Ã�Ö »&Ù Á	Ê » Ö Ä ÉPÀ�Ê�ÉPÀ + Ñqñ ÆR» À � Ò�Á Ä Ã � � É3À Ä�Å Í�Ã Ä Á\Ã Ä(Ä�Å Á�ÃxÍ ¼DÎ�Ù Á Ä'»\Î3Î Í ¼DÎ À »�Ä Á\Ã�É�Ê 5 Á Ä Â�À¦É ÈR»\È Í Ù Í Äué
»�¼¾½ áCâ �`ã Ý�ä » À�Á�Á 9 »\Ç Í ¼ Á ½ � Ý Å Á(À »�Ä Á\ÃdÉ\Ê`ÃxÍ ¼�Î�Ù Á@Ò�Á Ä Â�À¦É ÈR»\È Í Ù Í Äué�»�¼R½ á%â �`ã Ý�ä Ä�»�Î ÃdÍ ¼
Ä�Å Á ½D»�Ä'»�»�¼¾½ Í ¼lÄ¦Å Á�Ö!É3À¦À�Á\ÃuÂïÉ ¼R½ Í ¼�Î ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼S» À�Á Î ÍJË6Á ¼ Í ¼ Ý »�È�Ù Á�à � Ú à �

Ý Å Á�À »\Ä ÍJÉÏÉ\Ê 5 Á Ä Â�À¦É ÈR»\È Í Ù Í Äué�Ä É á%â �`ã Ý�ä Ä'»\Î À »�Ä Á&Ã�Í�Ã Æ ÃuÁ ½N»�Î6» Í ¼¯»�¼¾½�» Ë »&ÙJÆ Á�É�Ê� }u~ º ~ õ Ú � Ü ß
B ç � ÚnÜ ÍÐÃ�É È�Ä�» Í ¼ Á ½�Æ ÃxÍ ¼DÎHÄ�Å Á�À »�Ä Á\Ã�Ã Å É\Ì ¼ Í ¼ Ý »�È�Ù Á�à � Ú à � Ý Å Á(Ö!É3À¦À�Á\ÃuÂRÉ ¼R½ Í ¼�Î

À »\Ä ÍJÉ
Í ¼�Ä�Å Á�ÃxÍ ÇHÆ%Ù�»\Ä Á ½ Ã »�Ç Â Ù Á é ÍJÁ ÙÐ½ Ã ô � � j�µ õ Ú � à Û
B ç � ç Ü �÷ ¼ É3À ½ Á-À Ä É�Á 9 Ä À » Ö ÄeÄ�Å Á á%â �`ã Ý�äWÃ�Ö »-Ù Á	Ê » Ö Ä ÉPÀ.Ê�ÉPÀ + Ñ�Ò�Á Änô y�z

�	�
 � ô�Ä�Å Á(Ê�É Ù$Ù É\Ì�Í ¼DÎ Á 9 Ñ
ß3ç ,



1 »�Ä�»5 â Ý Þ3ç 5 â Ý Ú ç3çÄ'»\Î Ã Ê » � Á&Ã Ä�»�Î Ã Ê » � Á\Ãá%â �`ã Ý�ä Ü3ÜPÜ à A Ü ç B�A Ü Ü A\, ß Ú ß ÜPÛ B ÚnÜ ç5%�då æ ç Ú-æ ß\à A ß B ß\à A æ , ç�à Ü Þ3ß ,CB Ü Þ Üá Í ÇHÆ�ÙÐ»�Ä ÍJÉ ¼5 â Ý Þ3ç 5 â Ý Ú ç3ç� + � +á%â �`ã Ý�ä Ú APA Ú , Ú ß , ç3Þ à0ç Û5%�då ß ÚnÜ A Ú A Þ Ü Û , à A&,CA

Ý »�È�Ù Á;à � Ú à ��è »�Ä Á\Ã�É�Ê	ÃØÍ ¼�Î�Ù Á�Ò�Á Ä Â�À¦É ÈR»\È Í Ù Í Äué »�¼R½ áCâ �`ã Ý�ä Ä'»�Î Ã Í ¼=Ä�Å Á 5 â Ý ÞPç »�¼R½5 â Ý Ú ç3ç ½�»\Ä'»�»\¼R½ ü â èML ÷ � ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼ Ã �

Â�À¦Á\Ã�ÃxÍKÉ ¼ Ö »�¼�È Á Æ Ã´Á ½ �

� }u~ º ~ õ Þ æPæ�Ú ö y�z �n�
�ß3Þ A æ ö y�z 	�
 � ? Ú ß3ß Ú ö y�z
�	�
 �

Ì Å Á-À¦Á ô � }u~ º ~ õ Ú � Ü ß
B ç � ÚnÜ »\¼R½ y�z 	�
 � õ Ú � ß3Þ

B ç � Ú-Ü » Ã Ç Á » Ã Æ À�Á ½SÈ Á7Ê�É3À�Á � Ý Å Á » Ã�Ã Æ�Ç Â�Ñ
Ä ÍJÉ ¼¯Ç�»P½ Á�Í ¼ Ä�Å Á »�È É\Ë6Á�Á 9 ÂDÀ�Á\Ã¦ÃØÍJÉ ¼ Í�Ã Ä�ÅR»\Ä
Ä¦Å Á�Ò�Á Ä Â�À¦É ÈR»\È Í Ù Í Äué Ã�Ö »-Ù Á�Ê » Ö Ä É3ÀHÊ�É3À + ÑÓÒ�Á Ä Ã
ÍÐÃ y�z

� ¿��x¹ º�n�p� õ Ú B ç � Ú � Ý Å Í�Ã » Ã¦Ã Æ�Ç Â Ä ÍJÉ ¼ ÍÐÃ(À�Á » Ã´É ¼¾»�È�Ù Á�Ö!É ¼ ÃØÍ ½ Á-ÀuÍ ¼DÎlÄ�Å¾»�ÄLÄ¦Å Á � Ñ Ä'»\Î3Î Í ¼�Î
Á  ÖwÍJÁ ¼ Ö é Ã�Ö »-Ù Á
Ê » Ö Ä É3À�Ê�É3À^Ò�Á Ä ÂDÀ�É È¾»�È Í Ù Í Ä´é ÍÐÃLç � Û Þ B ç � Ú � � Æ À Ä�Å ÁnÀ Ç É3À�Á ô Í ¼ ÉPÀ ½ ÁnÀ Ä É�ÃuÉ Ù Ë6Á
Ä�Å Á »�È É\Ë6Á�Á\ñ Æ¾»�Ä ÍJÉ ¼ Í Ä ÍÐÃ » Ã�Ã Æ�Ç Á ½;Ä�ÅR»\Ä�½�»�Ä�»�»�¼R½ ÃØÍ ÇHÆ�ÙÐ»\Ä ÍJÉ ¼¯ÅR» Ë6Á Ä¦Å Á�Ã »�Ç Á � »�¼¾½ +
Ö!É Ç ÂRÉ6ÃxÍ Ä ÍJÉ ¼ �L Í Ä�Å�Ä�Å Á »�È É\Ë6ÁLÂDÀ�É\ËCÍÐÃxÍKÉ ¼ Ã »�¼R½�» Ã¦Ã Æ�Ç Â Ä ÍJÉ ¼ Ã ô�Ä�Å ÁLÀ�Á&Ã Æ�ÙJÄ Í ¼�Î á%â �`ã Ý�ä Ä�»�Î3Î Í ¼�Î Á  Ñ
ÖwÍJÁ ¼ Ö é Ã�Ö »-Ù Á.Ê » Ö Ä ÉPÀùÊ�ÉPÀ + ÑÓÒ�Á Ä ÃdÍÐÃ y�z

�	�
 � õ ç
��,3,/B ç � Þ æ �

ß3ç Û
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Ý Å ÁýÃ´É�Ê Ä�Ù Á-Â Ä É ¼ Ä'»\Î3Î Í ¼DÎ=»&ÙJÎ ÉPÀ´Í Ä�Å�Ç Í�Ã�Í ¼�Ä Á ¼R½ Á ½¯Ä É;Í ½ Á ¼%Ä Í$Ê é¯Ù Á-Â Ä É ¼ Ã Ê�À¦É Ç � ÉPÀ +
Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »&é Ã ô � �[+ª©7« É3À +/�­¬�©7«�� Ý Å ÁrÊ�À » Ö Ä ÍJÉ ¼ É�Ê U7QU Á-Ë6Á ¼%Ä ÃLÌ�Í Ä¦Å=»�Ù Á-Â Ä É ¼�ª® É3À ° � Ê�À¦É Ç � É3À + Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »-é Ã@Í�Ã�ñ Æ Í Ä Á ÙÐ» À Î Á � Ý Å Á È À »\¼ Ö Å Í ¼DÎ Ê�À » Ö Ä ÍJÉ ¼ Ã.Ê�ÉPÀ
Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »&é ÃHÉ�Ê È É Ä¦Ä É Ç »�¼¾½ Ö ÅR» À Ç ñ ÆR» À � ÍÐÃ » Â�ÂDÀ�É 9 Í Ç£»�Ä Á ÙJé Ú ç � ÂïÁnÀ Ù Á-Â Ä É ¼
Ã´ÂRÁ\Ö'ÍKÁ&Ã � á Í ¼ Ö!Á Ä�Å Á-À�Á » À�Á Ä Ì2É � ñ ÆR» À � ÃùÍ ¼ Á » Ö Å U!QU Á-Ë6Á ¼%Ä-ôRÄ�Å ÁnÀ�Á�ÍÐÃ � æ ç � Â�À�É ÈR»�È Í Ù Í ÄuéÏÄ É8 ¼R½ý» Ã´É\Ê ÄLÙ Á-Â Ä É ¼ Ö »\¼R½ Í ½�»�Ä Á � Ý » � Í ¼�ÎS»&Ù Ã´É�Í ¼�Ä É » Ö-Ö!É ÆD¼�Ä�Ä�Å Á�ÃuÉ�Ê Ä(Ù ÁnÂ Ä É ¼ Ö7É ¼%Ä À´Í È�ÆDÄ ÍJÉ ¼
Ê�À�É Ç ÁnË6Á ¼�Ä Ã�Ì�Í Ä¦Å�» + Ñqñ Æ¾» À � Ê�À�É Ç°¯ �[+ ¬ ½ Á\Ö »-é Ã � Ä�Å ÍÐÃ » ÖnÖ!É Æ�¼%Ä Ã`Â�À » Ö Ä ÍÐÖ »-Ù$ÙKé Ê�ÉPÀ ÅR»&Ù Ê�É�Ê
Ä�Å Á Å¾»3½ À¦É ¼ ÍÐÖ ¯ ½ Á\Ö »&é Ã � É ¼ Á 8 ¼R½ Ã Ä�ÅR»\Ä É ¼S» Ë6ÁnÀ »�Î Á Ä�Å Á-À¦Á�Í�Ã@É ¼ ÁHÃ´É\Ê Ä/Ù Á-Â Ä É ¼ Ö »�¼R½ Í ½�»\Ä Á
Í ¼ Á-Ë6ÁnÀ é U QU Á-Ë6Á ¼�Ä �ü É\Ì�Á-Ë6ÁnÀ ô�Ù ÁnÂ Ä É ¼ Ã
Ê�À�É Ç Å Á » Ë é ñ Æ¾» À � Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »-é Ã » À�Á ÅR» À ½ ÁnÀ Ä ÉÏÍ ½ Á ¼�Ä ÍOÊ é
Ö!É Ç Â » À�Á ½�Ä É Ù ÁnÂ Ä É ¼ Ã^Ê�À¦É Ç±¯³² � ½ Á\Ö »-é Ã � Ý Å Á�êíì�ÃuÂïÁ&Ö Ä À Æ�Ç É�Ê Ä�Å Á Ù Á-Â Ä É ¼ Ã^Ê�À¦É Ç|Å Á » Ë é
ó:» Ë6É3À�ñ ÆR» À � Ã´Á Ç Í Ù ÁnÂ Ä É ¼ ÍÐÖ ½ Á\Ö »&é Ã ô Ã Å É\Ì ¼ Í ¼ � Í ÎPÆ À�Á�à � Ü ô ÍÐÃ ÇHÆ Ö Å Ã´É�Ê Ä Á-À Ä¦ÅR»�¼ Ä�Å Á êíì
Ã´ÂRÁ\Ö Ä À ÆDÇ É�Ê Ù Á-Â Ä É ¼ Ê�À¦É Ç ¯ *!� ½ Á\Ö »-é Ã � ÷ ¼¯»P½�½ Í Ä ÍJÉ ¼�ô�Ä�Å Á&Ã´Á Ù Á-Â Ä É ¼ Ã » À¦Á�Â » À Ä É�Ê Ä¦Å Á
ÅR»P½ À�É ¼ ÍÐÖ
Ò�Á Ä Ê�ÉPÀ Ç Á ½ È%éNÄ�Å Á�Ê�À »\Î3Ç Á ¼�Ä�»�Ä ÍKÉ ¼=»�¼R½¯½ Á\Ö »-é Â�À�É ½�Æ Ö Ä Ã
É\Ê Ä�Å Á � Ñxñ ÆR» À � »�¼R½
Å Á ¼ Ö!Á Ä¦Å Á é�» À�Á£Á 9 ÂRÁ\Ö Ä Á ½lÄ É È Á	Ê�É Æ�¼R½ Í ¼;Ä¦Å Á � ÑÓÒ�Á Ä Â�À�É 9 Í Ç Í Äué � � É ¼ Ã´Á\ñ Æ Á ¼%Ä´ÙJé6ô�Ä�Å Á�Ã´É\Ê Ä
Ù Á-Â Ä É ¼ Ã » À�Á Ù Á&Ã�ÃíÍÐÃ´É ÙÐ»�Ä Á ½
» Ã É3Â�ÂRÉ0Ã´Á ½LÄ É Ù Á-Â Ä É ¼ Ã�Ê�À�É Ç´¯ *7� ½ Á\Ö »&é Ã � � Í Î3Æ À¦Á�à � ß3ß � È � Ã Å É\ÌeÃ
Ä�Å Á§µ �·¶ � ½ Í�Ã Ä ÀuÍ ÈDÆ�Ä ÍJÉ ¼ É�Ê)ÃuÉ�Ê Ä�Ù Á-Â Ä É ¼ Ã�Ê�À�É Ç � ÑxÃuÁ Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »&é Ã/Í ¼ U!QU " É ¼%Ä Á � » À Ù É
Á-Ë6Á ¼%Ä Ã � µ �·¶ � ÍÐÃ ½ Á 8 ¼ Á ½
» Ã Ä¦Å Á ½ ÍÐÃ Ä�»�¼ Ö!ÁeÍ ¼.¸

û � Ã´Â » Ö!Á È Á Ä Ì2Á-Á ¼HÄ�Å Á�ÃuÉ�Ê Ä�Ù Á-Â Ä É ¼�»�¼¾½	Ä¦Å Á
À�Á&Ã Ä É�Ê Ä�Å Á � Ñ ÅR»P½ À�É ¼ ÍÐÖ�Ò�Á Ä �ø÷ ¼ Û Þ � É\Ê Ä�Å Á^Ö » ÃuÁ\Ã Ä�Å Á@Ã´É\Ê ÄíÙ Á-Â Ä É ¼ ÍÐÃ Ì�Í Ä¦Å Í ¼ µ �·¶ � � ç � à@Ê�À�É Ç
Ä�Å Á � ÑÓÒ�Á Ä � Ý Å Á(Ö7É3À�À¦Á\Ã´ÂRÉ ¼R½ Í ¼�Î Ã´É�Ê Ä`Ù Á-Â Ä É ¼ Í�ÃuÉ ÙÐ»�Ä ÍJÉ ¼S½ ÍÐÃ Ä À´Í È�Æ�Ä ÍJÉ ¼ Í ¼�Ä�Å Á(Ã »\Ç Á(ÃxÍ ÇHÆ�ÙÐ»�Ä ÍJÉ ¼
ÍÐÃ/Ã Å É\Ì ¼ Í ¼ � Í ÎPÆ À�Á�à � ß3ß � È � �á Í Ç Í ÙÐ» À Ä É Ä¦Å Á á ã ä Ä'»\Î3Î ÁnÀ'Ã ô áº¹ Ý ÍÐÃ »�Ä À » Ö � ÈR» Ã´Á ½�»-ÙJÎ É3ÀuÍ Ä�Å�Ç � è Á\Ö »-Ù$Ù�Ä¦ÅR»�Ä2ÇHÆ É ¼ Ã�Í ¼
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� Í Î3Æ À�ÁLà � ßPß � » � � Ý Å Á ½ ÍÐÃ Ä'»�¼ Ö!Á ô µ �·¶ � ô É�Ê » Ã´É\Ê ÄùÙ Á-Â Ä É ¼ Ê�À�É Ç¢Ä¦Å Á(À�Á\Ã Ä É�Ê Ä¦Å Á � Ñ ÅR»3½ À¦É ¼ ÍÐÖÒ�Á Ä � Ý Å Á�ÃuÉ�Ê ÄHÙ ÁnÂ Ä É ¼ ÍÐÃ
Ì�Í Ä�Å Í ¼ µ �·¶ � � ç � àlÊ�À�É Ç Ä¦Å Á � ÑÓÒ�Á Ä Û Þ � É�Ê Ä¦Å Á Ä Í Ç Á&Ã � M Ù Ã´ÉÃ Å É�Ì ¼Tô�Ä�Å Á)Ã´É\Ê Ù Á-Â Ä É ¼ ÍÐÃ´É Ù�»\Ä ÍJÉ ¼S½ Í�Ã Ä ÀuÍ ÈDÆ�Ä ÍJÉ ¼ � Ý Å Á » À¦À�É\ÌgÍ ¼R½ Í�Ö »�Ä Á&Ã Ä�Å Á Ç£» 9 Í ÇHÆ�Ç Ë »&ÙJÆ ÁÉ�Ê Ä�Å ÁHÍÐÃ´É Ù�»\Ä ÍJÉ ¼ À�Á\ñ Æ ÍJÀ�Á Ç Á ¼%Ä(» Â�Â Ù ÍJÁ ½ÏÄ É Ä�Å ÁHÂDÀ´Í Ç�» À é�Ù Á-Â Ä É ¼ Ã �£å É Ä¦Å;½ ÍÐÃ Ä À´Í È�ÆDÄ ÍJÉ ¼ Ã » À¦ÁÇ Á » Ã Æ À�Á ½ Í ¼ U7QU ��Ã Ý ü/÷ M " É ¼�Ä Á � » À Ù É�Ì�Í Ä�Å�Ä ÉPÂ Ç£» Ã�Ã � º õ Ú A ç � Á ã ² Ö �!�

�21�� » À�Á ½ Á 8 ¼ Á ½ Í ¼£Ä À » Ö � Ç£»�¼D¼ Á-À ÈDÆ�Ä Á Ù Á\Ö Ä À�É ¼ Ã » À�Á ½ Á 8 ¼ Á ½�È�é�» Ö!É ÇHÈ Í ¼R»\Ä ÍJÉ ¼ É\Ê Ä À » Ö �
»�¼¾½ Á ¼ ÁnÀ Î3é Ö ÙJÆ Ã Ä Á-À@Í ¼lÄ¦Å ÁHÖ »-Ù É3À´Í Ç Á Ä ÁnÀ � Ý Å Á�Á Ù Á\Ö Ä À�É ¼ Ö ÙJÆ Ã Ä Á-À´Í ¼�Î »&ÙJÎ ÉPÀ´Í Ä�Å�Ç²ÅR» Ã »ðÙ É Ä É�Ê
Í Ç Â Ù ÍÐÖwÍ Ä ÍÐÃ´É Ù�»\Ä ÍJÉ ¼ À¦Á\ñ Æ ÍKÀ¦Á Ç Á ¼�Ä Ã Ç�» � Í ¼�Î�Ä¦Å ÁLÁ  ÖwÍJÁ ¼ Ö é É�Ê2À�Á&Ã´É Ù Ë6Í ¼�Î Ã´É�Ê Ä Á Ù Á\Ö Ä À¦É ¼ Ã@Ê�À�É Ç
Ã´Á Ç Í Ù Á-Â Ä É ¼ ÍÐÖ ½ Á\Ö »-é Ã@ñ Æ Í Ä Á�Ã Ç�»-ÙOÙ Á-À Ä�ÅR»\¼rÄ¦Å Á�Ö!É3À¦À�Á\ÃuÂRÉ ¼R½ Í ¼�Î Ê�ÉPÀeÃ´É�Ê ÄeÇHÆ É ¼ Ã �

Ý Å Á áº¹ Ý »-ÙJÎ É3ÀuÍ Ä�Å�Ç ÍÐÃ ½ Á\Ã�Ö7À´Í È Á ½ Í ¼lÎ À�Á »\Ä�½ Á Ä'» Í Ù ÃùÍ ¼ è Á!Ê�Á-À¦Á ¼ Ö!Á\Ã < Þ , ô Þ Û > � Ý Å Á.Í ½ Á ¼ Ñ
Ä Í 8 Ö »�Ä ÍJÉ ¼ Ö!ÀuÍ Ä Á-ÀuÍ »�Æ Ã´Á ½�»�¼R½�Ä�Å ÁðÖ!É3À¦À�Á\ÃuÂRÉ ¼R½ Í ¼�Î Á  ÖwÍJÁ ¼ Ö'ÍKÁ&Ã » À�ÁLÂDÀ�Á\ÃuÁ ¼�Ä Á ½�È À´ÍJÁ ó¾é Í ¼lÄ¦Å Á
Ê�É Ù$Ù É\Ì�Í ¼�Î Ã´Á\Ö Ä ÍJÉ ¼ Ã �

ÄrÅ:ÆaÅÈÇ ÉVÊ�Ë
ÌRÍ
Î:Ï4ÐpÎ:Ñ·ÒÓÑYÔ�Ð�ÕZÊ×Ö]Ø:ÙYÑÚÍ
ÎÛÐ2ÕbÜ

Ý Å Á »-ÙJÎ É3ÀuÍ Ä�Å�Ç Ö!É ¼ ÃØÍ ½ Á-À�Ã�É ¼�ÙJé�Ä À » Ö � ÃdÌ�Í Ä�Å�Ä À »�¼ Ã´Ë6Á-À�Ã´Á Ç É Ç Á ¼%Ä�Æ�Ç Î À�Á »\Ä Á-À Ä�ÅR»\¼ ê ì � ß� Á ã ² Ö ô�Ä ÉLÁ ¼ Ã Æ À�Á Ù�» À Î Á�À¦ÁuÒ�Á\Ö Ä ÍJÉ ¼ É\Ê Ä À » Ö � Ã×Ê�À�É Ç Î Á ¼ Á-ÀuÍÐÖ�Ò�Á Ä Ã`Ì Å ÍÐÖ Å�ÅR» Ë6Á »LÇHÆ Ö Å ÃuÉ�Ê Ä ÁnÀ
ê ì ÃuÂïÁ&Ö Ä À Æ�Ç � Ý Å ÍÐÃ Ç Í ¼ Í ÇHÆDÇ ê ì À�Á\ñ Æ ÍJÀ�Á Ç Á ¼%Ä ÍÐÃ »-Ù Ã´É�Í Ç ÂRÉ6ÃuÁ ½�È Á&Ö »�Æ ÃuÁ ÇHÆ É ¼ Ã Ä À » Ö � Ã

ß ÚPÚ



É�Êdêíì � Ú � à � ß � ç � � Á ã ² Ö ½ É ¼ É Ä À�Á » Ö Å�Ä¦Å Á � "�± � � "�� � ½ Á Ä Á\Ö Ä É3À < Ü3æ > �M Ù$ÙRÄ À » Ö � Ã » À�ÁeÀ�Á&ñ Æ ÍJÀ¦Á ½LÄ É ÅR» Ë6Á � Ý � Ä À » Ö � Ã´Á Î3Ç Á ¼�Ä ÃíÍ ¼�»\Ä�Ù Á » Ã Ä ß » 9 Í »&ÙT»�¼¾½ ß(Ã Ä Á-À�ÁnÉ
Ã Æ ÂïÁnÀ ÙÐ»-é Á-À'Ã Ä É£Á ¼ Ã Æ À�Á Î É6É ½ Ü Ñ 1 À¦Á\Ö!É ¼ Ã Ä À Æ Ö Ä ÍKÉ ¼ � Ý Å Á Ä À » Ö � Í Ç Â » Ö Ä Â » À »�Ç Á Ä Á-À ô µ d ô ÍÐÃ
»&Ù ÃuÉrÀ¦Á\ñ Æ ÍJÀ�Á ½�Ä É È Á.µ d � Ü Ç�Ç Í ¼ ÉPÀ ½ Á-À Ä É�À¦ÁuÒ�Á\Ö Äe»	ÙÐ» À Î ÁHÊ�À » Ö Ä ÍJÉ ¼ É�Ê^Ö!É6Ã Ç ÍÐÖLÀ »&é Ã »�¼R½
»&Ù ÃuÉ ÇHÆ É ¼ Ã Ä À » Ö � ÃdÊ�À�É Ç c

e S Ã »�¼R½ E S Ã ½ Á&Ö »-é ÃdÍ ¼ró Í ÎPÅ�Ä �M Ù$Ù Ã Æ À¦ËCÍJË6Í ¼�Î
Ä À » Ö � Ã » À¦Á�À¦Á\ñ Æ ÍJÀ�Á ½
Ä É
Á 9 Ä À » ÂRÉ Ù�»\Ä Á Ä É Ä�Å Á 8 ½�Æ ÖwÍ »&Ù À¦Á Î ÍJÉ ¼ ÃùÉ\Ê Ä�Å Á(Ö!Á ¼ Ñ
Ä À »&Ù Á Ù Á\Ö Ä À�É Ç�»\Î3¼ Á Ä ÍÐÖlÃ Å É\Ì�Á-À ½ Á Ä Á\Ö Ä É3À � � â^á � »\¼R½ Â�À¦Á-À »P½ Í »�Ä É3À ½ Á Ä Á\Ö Ä É3À � � � è � Ä É È Á
Ö!É ¼ ÃØÍ ½ Á-À¦Á ½�» ÃeÃ´É\Ê Ä Á Ù Á\Ö Ä À¦É ¼ Ö »\¼R½ Í ½�»�Ä Á\Ã@É3À Ä É 8 ½�Æ ÖwÍ »&Ù À¦Á Î ÍJÉ ¼ ÃùÉ\Ê Ä¦Å Á ÇHÆ É ¼ Ö ÅR»\ÇHÈ Á-À'Ã Ä É
È Á(Ö!É ¼ ÃØÍ ½ Á-À¦Á ½�» Ã@ÃuÉ�Ê Ä@ÇHÆ É ¼ Ö »�¼¾½ Í ½�»�Ä Á\Ã � Ý Å Á(ÃuÁ » À�Ö Å Ê�ÉPÀeÃ´É\Ê ÄdÙ Á-Â Ä É ¼�Ä À » Ö � Ã�Í�Ã�À¦Á\Ã Ä À´ÍÐÖ Ä Á ½
Í ¼lÄ¦Å Á ¸ À�Á Î ÍJÉ ¼ É\Ê ¸ � Ú È Á\Ö »�Æ Ã´ÁLÉ\Ê Ä�Å Á Ù Í Ç Í Ä Á ½�½ Á Ä Á&Ö Ä ÉPÀ ÇHÆ É ¼ Ö!É\Ë6Á-À »\Î Á ôD»�¼R½lÄ À » Ö � Í ¼DÎ
Í ¼ Á  ÖwÍJÁ ¼ ÖwÍJÁ\Ã�Ê�É3À Ú �Ý� ¸ �p� Ú � æ Ì Å ÍÐÖ Å�Ç£» � Á\Ã ½ Í  Ö Æ�ÙJÄ�Ä¦Å Á�Í ½ Á ¼�Ä Í 8 Ö »�Ä ÍKÉ ¼ É\Ê`Á Ù Á\Ö Ä À�É ¼ Ã^Í ¼
Ä�Å Á�Â ÙKÆDÎ À¦Á Î ÍJÉ ¼ �� ¼ Ö!Á » 8 ½�Æ ÖwÍ »&Ù^Ä À » Ö � Í�Ã�Ê�É Æ�¼¾½ Í Ä ÍÐÃ ½ Á&Ö ÙÐ» À�Á ½Ï» Ã » ÃuÉ�Ê Ä�Ù Á-Â Ä É ¼ Ö »\¼R½ Í ½�»\Ä Á »�¼R½ Í Ä ÍÐÃ
Ê Æ À Ä�Å Á-À Ä Á\Ã Ä Á ½ Ê�É3ÀðÖ!É ¼ ÃØÍÐÃ Ä Á ¼ Ö é Ì�Í Ä�Å;Ä¦Å Á ½ Á 8 ¼ Í Ä ÍJÉ ¼ À�Á&ñ Æ ÍJÀ¦Á Ç Á ¼�Ä Ã.É\Ê » ÃuÉ�Ê Ä Á Ù Á&Ö Ä À¦É ¼ ÉPÀ
ÇHÆ É ¼ �

Ý Å ÁSÃ´É\Ê Ä
Ù Á-Â Ä É ¼ À�Á&ñ Æ ÍJÀ¦Á Ç Á ¼�Ä ÃLÌ�Á-À¦Á�Ã Ä¦ÆR½ ÍJÁ ½ Ì�Í Ä�Å�Ù É\Ì�ê�ì¯Á Ù Á\Ö Ä À�É ¼ Ã	Ê�À�É Ç Â Å É Ä É ¼
Ö!É ¼ Ë6Á-À�ÃØÍJÉ ¼ Ã »�¼R½�ÇHÆ É ¼ Ã	Ê�À¦É Ç Þ *�ß ½ Á\Ö »&é Ã � Ý Å Á Î É »&Ù Í ¼=½ Á&ÃØÍ Î3¼ Í ¼�Î Ä�Å ÁSÃuÁ Ù Á\Ö Ä ÍKÉ ¼ À�Á-Ñ
ñ Æ ÍJÀ�Á Ç Á ¼%Ä Ã�Ì » Ã Ä É » Ö Å ÍJÁ-Ë6Á Å Í ÎPÅ Á  Ö'ÍKÁ ¼ Ö é Ê�É3À Ä¦Å Á
Í ½ Á ¼%Ä Í 8 Ö »�Ä ÍJÉ ¼ É�Ê � Á Ù Á\Ö Ä À¦É ¼ ÃLÌ Å Í Ù Á
Ç£» Í ¼�Ä�» Í ¼ Í ¼�Î�Ä�Å ÁHÀ »�Ä ÁHÉ\Êáà'Ê » � Á*â Ù Á-Â Ä É ¼ Ã)Ê�À¦É Ç²Ä À » Ö � ÃùÍ ¼SÎ Á ¼ ÁnÀ´ÍÐÖ � �21 Ò�Á Ä Ã »\Ä�Ù Á&Ã�Ã Ä¦ÅR»�¼Ú � ÂïÁnÀ Ä À » Ö � �

ÄrÅ:ÆaÅÛã äaÑÚÔvÐåÊ[Ø:Ê�ÌæÐ
Í
ÑaÒ�Î:çrÊèÒ]ÐpÎÛéáÌRÖ�Ð
Î:ÑaÒ

Ý Å Á Ä À » Ö � Í�Ã`À�Á\ñ Æ ÍJÀ�Á ½	Ä ÉLÁ 9 Ä'» ÂïÉ ÙÐ»�Ä Á Ä É Ä¦Å Á)Ö!Á ¼%Ä À »-Ù Á Ù Á\Ö Ä À�É Ç�»\Î3¼ Á Ä ÍÐÖ/Ã Å É\Ì�Á-À ½ Á Ä Á\Ö Ä É3À`À�Á-Ñ
Î ÍJÉ ¼ � � â�á � Ì Å ÍÐÖ Å ÍÐÃ�Ö7É�Ë6ÁnÀ�Á ½(È�é�Ä�Å Á � Ý � »\¼R½
Ä�Å ÁeÖ!Á ¼%Ä À »-Ù Â�À¦Á-À »P½ Í »�Ä ÉPÀ ½ Á Ä Á\Ö Ä É3À � � � è � �
Ý Å Á � â�á »�¼¾½ � � è 8 ½�Æ Ö'Í »-Ù À�Á Î ÍJÉ ¼ Ã » À�Á�Ã Å É\Ì ¼ Í ¼ Ý »�È�Ù Á�à � Ú Þ � M Ù ÃuÉSÃ Å É\Ì ¼�ô ÍÐÃ »rÙ ÍÐÃ Ä

ß Ú ß



É�Ê »&Ù$Ù�Ä¦Å ÁHÃuÁ Ù Á\Ö Ä ÍKÉ ¼ À¦Á\ñ Æ ÍKÀ¦Á Ç Á ¼�Ä Ã Æ Ã´Á ½ Í ¼�Ä�Å Á á/¹ Ý »&ÙJÎ ÉPÀ´Í Ä�ÅDÇ�Ä ÉHÍ ½ Á ¼%Ä Í$Ê é Ã´É\Ê Ä Á Ù Á\Ö Ä À�É ¼ Ã
»&Ù É ¼�Î Ì�Í Ä�Å�Ä�Å Á(Á  ÖwÍJÁ ¼ Ö é É�Ê×Á » Ö Å À�Á&ñ Æ ÍJÀ¦Á Ç Á ¼�Ä^»&Ù É ¼ Á �� ¼ Ö!Á »\¼ Á Ù Á\Ö Ä À�É ¼ 8 ½�Æ ÖwÍ »-Ù�Ä À » Ö � ÍÐÃ�Ê�É Æ�¼R½:ô�Ä�Å Á »&ÙJÎ ÉPÀ´Í Ä�ÅDÇ¢Ä À´ÍJÁ\Ã Ä É » Ã¦Ã´É%ÖwÍ »\Ä Á Ä¦Å Á Ä À » Ö �
Ä É » � â�á Á ¼ Á-À ÎPé Ö ÙJÆ Ã Ä Á-À ��÷ Ê »ÏÇ£»�Ä Ö Å ÍÐÃ	Ê�É Æ�¼¾½�ô�Ä�Å Á Ç£»�Ä Ö Å Á ½ Ö ÙJÆ Ã Ä Á-ÀHÍÐÃ
À�Á&ñ Æ ÍJÀ¦Á ½ Ä É
È Á�Ö!É ¼ ÃØÍÐÃ Ä Á ¼�Ä Í ¼ ÃØÍ I Á »�¼¾½ Ã ÅR» ÂRÁ�Ì�Í Ä¦Å Á 9 ÂRÁ\Ö Ä�»�Ä ÍKÉ ¼ Ã/Ê�É3À(Á Ù Á\Ö Ä À�É ¼ Ã Å É\Ì�ÁnÀ'Ã � Ý Å Á�ñ ÆR»&Ù Í Äué
É�Ê Ä¦Å Á � â�á Ã Å É\Ì�Á-À£Â�À�É 8 Ù ÁlÍ�Ã ½ Á Ä ÁnÀ Ç Í ¼ Á ½;È�éNÄ�Å ÁlË »&ÙJÆ Á�É\Ê Ä¦Å Á5q � � q �� ºëê jíì »�¼R½ q �î-j ê ¹ �
É ÈDÄ'» Í ¼ Á ½ Ö!É Ç Â » À´Í ¼�ÎýÄ�Å Á�É È ÃuÁ-À�Ë6Á ½ Ã Å É\Ì2Á-À�Ã ÅR» ÂRÁ Ä É Ä�Å Á�É ¼ Á Ç Á » Ã Æ À¦Á ½ Ê�ÉPÀ�Á Ù Á\Ö Ä À�É ¼ Ã
Ê�À�É Ç Ä Á\Ã Ä�È Á »\Ç|½�»\Ä'» � Ý Å Á/Á ¼ Á-À ÎPé Ì�Á!Í ÎPÅ�Ä Á ½	Ç Á »\¼ É\Ê Ä�Å À¦Á-Á/Ì�ÍJÀ¦Á\Ã »\¼R½
Ä�Å À�Á-ÁeÃ Ä À´ÍJÂRÃ�É\Ê Ä¦Å Á� â�á ô�Î ÍJË6Á\Ã Ä¦Å Á�ÂRÉ6ÃxÍ Ä ÍJÉ ¼ É�Ê Ä�Å Á � â^á Ö ÙJÆ Ã Ä Á-À�Í ¼�Ä�Å Á4ï

û � »�¼R½ ï
û � Â ÙÐ»�¼ Á �d÷ Ä ÍÐÃdÊ Æ À Ä�Å ÁnÀ

À�Á&ñ Æ ÍJÀ¦Á ½�ô3Ä¦Å Á ½ ÍÐÃ Ä�»�¼ Ö!Á@É\Ê Ä�Å ÁeÖ ÙJÆ Ã Ä Á-À�ÂïÉ0ÃØÍ Ä ÍJÉ ¼ Ê�À¦É Ç Ä�Å Á Ä À » Ö � Á 9 Ä À » ÂRÉ ÙÐ»�Ä Á ½ ÂRÉ0ÃØÍ Ä ÍJÉ ¼ � �;ð ô� � � Ä É È Á�Ö!É ¼ ÃØÍÐÃ Ä Á ¼%Ä Ì�Í Ä�Å Á 9 ÂïÁ&Ö Ä'»\Ä ÍJÉ ¼ Ã�Ê�ÉPÀLÁ Ù Á\Ö Ä À�É ¼ Ã�Ê�À�É Ç Â Å É Ä É ¼ Ö!É ¼ Ë6Á-À�ÃØÍJÉ ¼ Ã � Ý Å Á
Á Ù Á\Ö Ä À�É ¼ Ã Å É\Ì2Á-ÀdÍÐÃdÊ Æ�Ù$ÙJé Ö!É ¼�Ä�» Í ¼ Á ½ Ì�Í Ä�Å Í ¼ ÞLÃ Ä À´ÍJÂRÃ »\¼R½ ÞLÌ�ÍKÀ¦Á\Ã�É�Ê Ä¦Å Á � â�á � Ý Å Á�Á ¼ ÁnÀ Î3é
É�Ê Ä¦Å Á � â�á Ö ÙJÆ Ã Ä Á-À ÍÐÃ Ç Á » Ã Æ À�Á ½LÈ%é Ã Æ�Ç�Ç Í ¼DÎ�Æ Â Ä�Å Á2Á ¼ Á-À Î3é É\Ê 8 Ë6Á@Ã Ä À´ÍJÂRÃ � Ì�ÍKÀ¦Á\Ã � » À�É Æ�¼R½
Ä�Å Á
Á 9 Ä À » ÂRÉ ÙÐ»\Ä Á ½ ÂRÉ0ÃØÍ Ä ÍJÉ ¼ É\Ê Ä�Å Á Ä À » Ö � Ö »\¼R½ Í ½�»�Ä Á � � Í ÎPÆ À�Á�à � ß Ü � » � »�¼R½ � È � Ã Å É�ÌeÃ Ä¦Å Á
½ ÍÐÃ Ä À´Í È�Æ�Ä ÍJÉ ¼ Ã/É\Ê ��ñî/j ê ¹ * ê »�¼R½���ñ� ºëê jíì * ê ôR½ Á 8 ¼ Á ½�» Ã Ä¦Å Á�À »\Ä ÍJÉ�É�Ê Ä�Å Á�Á ¼ Á-À Î3é�Ç Á » Ã Æ À�Á ½ Í ¼
Ä�Å Á�Ì�ÍJÀ�Á\Ã � Ã Ä ÀuÍJÂRÃ � É�Ê Ä�Å Á � â^á Ä É Ä�Å Á Ç É Ç Á ¼%Ä�Æ�Ç�ô ê ô É�Ê Ä�Å Á Ä À » Ö � Ç£»�Ä Ö Å Á ½	Ä É Ä�Å Á � â�á
Ö ÙJÆ Ã Ä Á-À ô Ê�ÉPÀ`Á Ù Á\Ö Ä À¦É ¼ Ã�Ê�À�É Ç Â Å É Ä É ¼ Ö7É ¼ Ë6Á-À'ÃxÍKÉ ¼ Ã »�¼R½HÄ À » Ö � Ã Í ¼�Î Á ¼ Á-ÀuÍ�ÖøÒ�Á Ä Ã � Ý Å Á/Á Ù Á\Ö Ä À�É ¼
½ ÍÐÃ Ä À´Í È�Æ�Ä ÍJÉ ¼ ÃLÁ 9 Å Í È Í Ä(Ä�Å ÁHÁ 9 ÂRÁ\Ö Ä Á ½ ÂRÁ » � »�Ä Ú Ì Å Í Ù Á Ä�Å Á ½ ÍÐÃ Ä À´Í È�ÆDÄ ÍJÉ ¼ Ã » À�Á£ñ Æ Í Ä Á È À�É »3½
À�Á ó Á\Ö Ä Í ¼DÎHÄ�Å Á Ù Í Ç Í Ä Á ½ Á ¼ Á-À Î3é À�Á\ÃuÉ ÙJÆ�Ä ÍJÉ ¼ É\Ê Ä¦Å Á � â^á ½ Á Ä Á\Ö Ä ÉPÀ �÷ ¼ É3À ½ Á-À Ä É	Ê Æ À Ä�Å Á-À ½ Í�Ã¦Ö!À´Í Ç Í ¼R»�Ä Á
À¦Á »&Ù Á Ù Á\Ö Ä À�É ¼ Ã^Ê�À¦É Ç Ê » � Á\Ã ô�Ä¦Å Á »-ÙJÎ É3ÀuÍ Ä�Å�ÇFÆ Ã´Á&Ã Ä¦Å Á
Ö ÅR» À Î Á�Í ¼ Ê�É3À Ç�»\Ä ÍJÉ ¼�ôRò � �
ó ô Ê�À�É Ç Ä�Å Á(Ö7Á ¼�Ä À »-Ù Â�À¦Á-À »P½ Í »�Ä ÉPÀ ½ Á Ä Á\Ö Ä É3À � � � è � »�¼R½�Ä�Å Á.ÍJÉ ¼ Ñ
Í I »�Ä ÍJÉ ¼ À »\Ä Á » Ã Ç Á » Ã Æ À�Á ½ Ê�À¦É ÇòÄ�Å ÁLÖ ÅR» À Î Á » Ã¦Ã´É%ÖwÍ »�Ä Á ½ Ì�Í Ä¦ÅlÄ¦Å Á � Ý � Å Í Ä Ã ôRò � ì � ôRÆ ÃuÁ ½
Í ¼¯Ä�Å Á Ä À » Ö � Í ¼ É3À ½ Á-À Ä ÉSÂ ÙÐ» Ö7ÁSÃ´É Ç Á »P½�½ Í Ä ÍJÉ ¼R»&Ù ñ ÆR»&Ù Í Äué À�Á&ñ Æ ÍJÀ¦Á Ç Á ¼�Ä ÃLÉ ¼¯Ä�Å Á�Ö »\¼R½ ÍJÑ
½�»\Ä Á Ä À » Ö � � � Í Î3Æ À¦Á
à � ß Ü � Ö � »�¼R½ � ½ � Ã Å É\Ì Ä�Å Á ½ ÍÐÃ Ä À´Í È�Æ�Ä ÍJÉ ¼ ÃLÉ\Ê Ä¦Å Á\ÃuÁ Ä Ì2É�ñ ÆR»�¼%Ä Í Ä ÍJÁ\Ã » Ã
Ç Á » Ã Æ À�Á ½ Ê�ÉPÀ/Á Ù Á\Ö Ä À�É ¼ ÃdÊ�À�É Ç Â Å É Ä É ¼ Ö!É ¼ Ë6Á-À'ÃxÍJÉ ¼ Ã »\¼R½rÄ À » Ö � Ö »\¼R½ Í ½�»\Ä Á\Ã�Í ¼ � �21 Ò�Á Ä Ã �

ß ÚnÜ
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¼ Á Ä ÍÐÖ/Ö ÙJÆ Ã Ä Á-ÀuÍ ¼�ÎH»-ÙKÎ É3ÀuÍ Ä¦Å�Ç ÍÐÃ Ç É ½ Í 8 Á ½ À�Á ÙÐ»�Ä ÍJË6Á Ä É Ä¦Å ÁeÉ ¼ Á Æ Ã´Á ½ Í ¼�Ä�Å ÁeÀ�Á\Ö7É ¼ Ã Ä À Æ Ö Ä ÍJÉ ¼ É�Ê
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¸�»\¼R½ É ¼ Á Ä É\Ì�Á-À�Í ¼ � Ä ÉHÀ�Á&Ö!É ¼ Ã Ä À Æ Ö Ä@Ä�Å Á�Á Ù Á&Ö Ä À¦É ¼ Ö ÙJÆ Ã Ä Á-À ��÷ ¼ Ã Ä Á »P½�ô�Ä�Å Á áº¹ Ý »-ÙJÎ É3ÀuÍ Ä�Å�Ç
À�Á&Ö!É ¼ Ã Ä À Æ Ö Ä Ã »�¼ Á Ù Á\Ö Ä À�É ¼ Ö ÙJÆ Ã Ä Á-À Æ ÃxÍ ¼DÎ É ¼�ÙJéHÄ�Å Á2Á ¼ Á-À Î3é É�Ê Ä¦Å Á Ä É\Ì�ÁnÀ Ä¦Å Á Ä À » Ö � Ö »�¼R½ Í ½�»\Ä Á
Á 9 Ä À » ÂRÉ ÙÐ»�Ä Á\Ã Ä É �H÷ ¼�Ä�Å Á£Ö » Ã´Á Ä�Å Á Ä À » Ö � ÍÐÃ�Ì�Í Ä�Å Í ¼ ß�Ö Ç É�Ê Ä Ì2É Ä É\Ì�Á-À È É Æ�¼R½�» À´ÍJÁ\Ã�Í ¼m¸�ô
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Ä ÍJÉ ¼=½ Á-ÂRÁ ¼R½ Á ¼�Ä Ë » ÀuÍ »�È�Ù Á\Ã � ��< ê »�¼R½i� ­ ~¦} <*� ¹ µ � » À�Á ½ Á Ä ÁnÀ Ç Í ¼ Á ½ Ê�À¦É Ç = É ¼%Ä Á?> » À Ù É76
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Ä�Å Á B d � �� » Ê Ä Á-À^Ö!É3À¦À�Á\Ö Ä Í ¼�Î Ê�ÉPÀ Ä¦Å Á(ê�ì ½ Á-ÂRÁ ¼R½ Á ¼ Ö!Á�Ã Å É\Ì ¼ Í ¼ 9íÍ ÎPÆ À�Á\Ã�à@6�ß\à � » � Ä É � ½ � 6`Ý Å Á
ÁA4 ÖwÍJÁ ¼ Ö é�½ ÍÐÃ Ä À´Í È�Æ�Ä ÍKÉ ¼ ÍÐÃ ó:»\Ä Ì�Í Ä�Å Í ¼ Ã Ä'»\Ä ÍÐÃ Ä ÍÐÖ »&ÙeÆ�¼ Ö!Á-À Ä�» Í ¼%Ä ÍJÁ\ÃA6:F�Ã ½ Á\Ã¦Ö!À´Í È Á ½�ô�Ä¦Å Á�ÁA4�Ñ
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Ç É ½ Á Ù Ã Ä�Å Á&Ã´ÁeË » À´Í »�È%Ù Á&Ã/ñ Æ Í Ä Á(Ã »�Ä Í�ÃxÊ » Ö Ä É3À é 6S9�Í ÎPÆ À�Á)à76�ß\à � Ê � Ã Å É\ÌeÃ » Ö!É Ç Â » À´ÍÐÃuÉ ¼�È Á Ä Ì�Á-Á ¼
Ä�Å ÁrÁ54�ÖwÍJÁ ¼ Ö é É�Ê Ä¦Å Á �TH�J KU<*� ¹�L À¦Á\ñ Æ ÍJÀ�Á Ç Á ¼%ÄH» Ã Ç Á » Ã Æ À¦Á ½ Ê�É3À Ù É\Ìòêíì Á Ù Á\Ö Ä À�É ¼ Ã�Ê�À�É Ç
Â Å É Ä É ¼ Ö!É ¼ Ë6ÁnÀ'ÃØÍJÉ ¼�½�»\Ä'»�»\¼R½ Ê�É3À�Á Ù Á&Ö Ä À¦É ¼ ÃùÊ�À¦É Ç �*S Ã�Í ¼ U5VU = É ¼�Ä Á�> » À Ù ÉrÁnË6Á ¼�Ä ÃA6 L Í Ä�Å Í ¼
Ä�Å Á�Ã é Ã Ä Á Ç£»�Ä ÍÐÖ Æ�¼ Ö!Á-À Ä'» Í ¼%Ä ÍJÁ\Ã Ä�Å Á »�Î À¦Á-Á Ç Á ¼%ÄHÈ Á Ä Ì2Á-Á ¼NÄ�Å Á Ä Ì�É ½ ÍÐÃ Ä À´Í È�Æ�Ä ÍKÉ ¼ Ã ÍÐÃ	Ê » ÍJÀ ÙJé
Î É6É ½ 6

Ý Å Á(ÁA4 ÖwÍJÁ ¼ Ö é É�Ê �TH�J KW<�� ¹ML Í�Ã ½ Á Ä Á-À Ç Í ¼ Á ½ Ä É È Á�Þ æ%X ß � Ê�ÉPÀ@Á Ù Á\Ö Ä À�É ¼ Ã^Ê�À¦É Ç �*S Ã »�¼R½Ü Þ X ß � Ê�ÉPÀLÁ Ù Á\Ö Ä À�É ¼ Ê�À¦É ÇZY S Ã N ÞPOPQ�6�Ý Å Á�Ö7É3À�À¦Á\Ã´ÂRÉ ¼R½ Í ¼�Îm�G< ê�ÃuÁ Ù Á\Ö Ä ÍJÉ ¼ ÁA4 ÖwÍJÁ ¼ ÖwÍJÁ\Ã » À¦Á[ ß XHÚ � »�¼¾½ à%O X ß � Ê�É3À � »\¼R½?Y Ò�Á Ä Ã@À�Á&Ã´ÂRÁ\Ö Ä ÍKË6Á ÙKé 6]\eÁ\Ã´Â�Í Ä Á Ä�Å ÁðÃØÍ Î3¼ Í ; Ö »�¼%Ä´ÙJélÙ É�Ì2Á-ÀeÁA4�Ñ
ÖwÍJÁ ¼ Ö é É\Ê Ä�Å Á\ÃuÁ Ä Ì�É�À�Á\ñ Æ ÍJÀ�Á Ç Á ¼%Ä ÃeÖ!É Ç Â » À�Á ½lÄ É Ä�Å Á�É Ä¦Å Á-À/Í ½ Á ¼%Ä Í ; Ö »�Ä ÍJÉ ¼ À¦Á\ñ Æ ÍKÀ¦Á Ç Á ¼�Ä Ã ô
» Ê » Ö Ä É3À@É\Ê^OLÀ¦Á ½�Æ Ö Ä ÍJÉ ¼ Í ¼�Ä�Å Á�Ê » � Á)À »�Ä Á/ÍÐÃ » Ö Å ÍKÁnË6Á ½ Ò Æ Ã Ä Í$Ê é Í ¼�Î�Ä�Å Á Æ Ã´Á(É\Ê Ä¦Å Á\Ã´Á)À�Á\ñ Æ ÍJÀ�Á-Ñ
Ç Á ¼�Ä ÃA6
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9íÍ ÎPt@u v à76Óß�à@w â 4 ÖwÍ vWx Ö ézy Í|{
} u Í�~ t }´ÍJÉ x {�É�Ê
} � v {´É\ÊM} v!Ù�v ÖA} u É x { v!Ù�v ÖA}uÍJÉ x�u v ñ t Í u�vW��v�x }�{��P{�îÊ t7x ÖA}´Í�� x �\Ê
} � v êíì���Ê
} � v ÖW� x�y Í y �'} v } u �3Ö � 6 ÝS� v�v 4 ÖwÍ vWx Ö'Í v {�{
�7�\Ì x Í x � � � } � � Ö �� u�v�y8v�u ÍJË vUy ~ écvAD � � Í x Í xDÎ }�� v {
�7�\Ì x?u v ñ t Í u v���vWx }�� Ù � x7v 6(ÝS� v�v 4 ÖwÍ vWx Ö é {��7�\Ì x Í x � y �ÖA� u u v {���� x�y {R} ��}�� vCv 4 ÖwÍ vWx Ö é ��Ê�}�� v > â�á ô >a� è � x�y�y â ²UyED�u v ñ t Í u vW��vWx }�{(ÖA� � ~�Í x7vUy 6ÝS� v Ö5� � ~�Í x7vUyCv 4 ÖwÍ vWx Ö é ��Ê�} � v > â�á ô >a� è � x�ycy â ²UyEDcu�v ñ t Í u vW��vWx }�{^�P{T��Ê t7x ÖA}´Í�� x }�� vB d � �� 6dÍ|{�{��7�\Ì x Í x � v � 6�� Ù ��} � Ê � {��7�\Ì�{���Ö5� � ��� u Í�{
� x �\Ê^} � v
v 4 ÖwÍ vWx Ö é �\Ê^} � v��TH�J KU<*�T� Lu v ñ t Í u�vW��v�x }��P{ ��v ��{ t7u�vUy ÊM� u�v!Ù�v ÖA} u � x {ùÊ u � � �7�@�P} � x Ö5� x Ë vWu {xÍ�� x�y �'}�� � ~�� D7v { � � x�y ÊM� u� v!Ù�v Ö5} u � x { � ��� vWx ~�� D7v { � Í x�= � x } v >a� u´Ù � v Ë v�x }�{A6
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Î:Ñ·Ò

Ý ��¡ y8vWx }�¡£¢ é���t � x {I¢ u � � � � x�y¤Y�¥ ��� y8u � x�y8v ÖW� é { ô } u �3Ö � { vW¦P��vWx }�{ u�v ÖA� x {�} u t ÖA} vUy ¡ x }�� v��t � x Ö§��� � ~ vWu {^� u v�� �'}�Ö§� v¨y }���>2Ý]>©} u �3Ö � {^ªT�8¡ÐÖ§�«� u v�u v ñ t ¡ u vUy } � v5D } u �'��� Ù �U} v ªS¡�} �8¡ x
} � v ~¬� t7x�y � u ¡ v {��'¢a} � v Ö5� u u�v {���� x�y ¡ x7¦���t � x { ydv } v Ö5} � u {A6(ÝS� v } u �PÖ � vAD } u �U�¬� Ù �'}�¡�� x � u � ¥
Ö vUydt7u v ÖW� Ù Ö t%Ù �U} v {T} � v�y ¡|{�}�� x Ö v �U¢�} � v } u �PÖ � ¢ u � � }�� v Ö Ù �%{ v {�} v¨y8¦Pv �U¢ v �3Ö�� y8v } v ÖA} � u � x�y
} � v�vAD � v ÖA} vUy¤ydv!ó�v ÖA}
¡�� x�y8t7v }�� ��t�Ù }�¡�� Ù�v {¦ÖW�'}�} vWu ¡ x7¦ 6:F�{]¢M� u � u ¡ � � u�é?��t � x { ô } � v {��U¢M}��t � x {^� u v � Ù {
��Ö Ù �P{ {/¡ ; vUy ¡ x ¢M� t7u ÖW�'} vW¦ � u ¡ v {S�PÖ-ÖA� u�y ¡ x7¦ } ��} � v�y8v } v ÖA}�� u }�� v]��t � x {�} t ~G¡|{
¢M� t@x�y 6eÝS� v > =?­ �©} é � v ¡ x Ö Ù�t�ydv { ��t � x {IªS¡�}�� u v ÖA� x {�} u t Ö5} vUy {�} t ~�{I¡ x ~��P} �?}�� v > =?­
� x�y > = � y8v } v ÖA}�� u {1ªT�8¡ÐÖ���� u�v ª v!Ù$Ù@� �U}'Ö�� vUy }�����>2Ý]>�} u �3Ö � ªT�8¡ÐÖ§� vAD } u �'��� Ù �U} v {®ªS¡�} �8¡ x¦ �%� y ; ydt Ö§¡|� Ùa¯ � Ù�t7��v �'¢T}�� v°y8v } v ÖA} � u 6HÝS� v } u �3Ö � ¡|{ u�v ñ t ¡ u vUy } �c��� ¯%v ê�ì � Ü � v ã ² Ö
~ v ÖW� t { vC��t � x {��'¢ Ù �Uª vWu ê�ì ÖW� x7x �P} u�v �3Ö���}�� v > = � y8v } v ÖA} � u 6 á v!Ù�v ÖA}
¡ x7¦ } u �3Ö � {�ªS¡�} �
ê�ì � Ü � v ã ² ÖC� ¯ �'¡ y {�� Ù {���} � v > =?­ �±} t@u x7¥ � xzu vW¦ ¡�� x ªT�8¡ÐÖ��©�%Ö-Ö t7u {��'}£ß86²O � v ã ² ÖP6
ÝS� v > = � ¥ � x%ÙKé } é � v ¡ x Ö Ù�t�y8v { ��t � x {T} ���'}���� ¯%v � u v ÖA� x {
} u�t ÖA} v¨y {
} t ~c¡ x } � v > = � y8vW¥
} v ÖA} � u � x�yc� �U}'Ö�� vUy } �°��>2Ý]>�} u �PÖ � �'¢dêíì � Ü � v ã ² ÖP6`ÝS�8¡|{�Ö��'} v�¦ � u¦é ¡ x Ö Ù�t�y8v { ��t � x {
ªT�8¡ÐÖ��SÖW� x7x �P}�~ v Ö Ù �P{ {/¡ ; vUy ��{³> =?­ ��~ v ÖW� t { v�v ¡�} � v�u } � vné�� ¡�{�{(ÖA� � � Ù�v } v7ÙKé } � v > =?­
y8v } v ÖA}�� u � u ~ v ÖW� t { v�ydv {��8¡�} v } � v � u v { vWx Ö v �'¢a} � v > =?­ {
} t ~ ô } � v >2Ý]>�} u �3Ö � y � v { x ��}vAD } u �'��� Ù �'} v ªS¡�}��8¡ x }�� vC¦ �%� y ; y8t Ö�¡�� Ù�¯ � Ù�t7��v �U¢�}�� v > =?­´y8v } v ÖA} � u 6 á ¡ � ¡ Ù � u ÖA� x {/¡ y8¥vWu �'}�¡�� x {R�7� Ù|y ¢M� u }�� v > =?­�¥ � x�ÙJé } é � v �'¢�{
�'¢M} ��t � x {56�ÝS�8¡|{HÖW�'} vW¦ � u�é ¡ x Ö Ù�t�ydv { ��t � x {
ªS¡�} � u�v ÖA� x {�} u�t ÖA} vUy {
} t ~�{T¡ x } � v > =?­�y8v } v ÖA}�� u ªT�8¡ÐÖ���� u�vR� �'}'Ö�� vUy } �c>2Ý]>�} u �PÖ � {T�'¢
ê�ì � ß � v ã ² ÖP6�ÝS� v
Ù ��{�}�ÖW�U} vW¦ � u�é ¡ x Ö Ù�t�y8v { ��t � x {�ªS¡�} � u v Ö5� x {
} u t ÖA} vUy {�} t ~�{³¡ x }�� v
> = ä ydv } v Ö5} � u � x�yR� �U}'Ö�� vUy }����³>2Ý]>�} u �3Ö � ªT�8¡ÐÖ§� vAD } u �'��� Ù �U} v {®ªS¡�} �8¡ x } � v ~�� t7x�y � u ¡ v {
�'¢µ} � v > = ä y8v } v ÖA}�� u 6

\I¡£¶ vWu vWx }�} u �PÖ � ¥ {�} t ~ � �'}�Ö§�d¡ x@¦ Ö u ¡�} vWu ¡���� u�v �'�7� Ù ¡ vUy �PÖ-ÖA� u�y ¡ x7¦ } ��} � v^��t � x } é � v 6øÝS� vy ¡£¶ vWu v�x })Ö u ¡�} vWu ¡|�C� u vRx@v Ö v {�{ � u¦é ~ v ÖW� t { v }�� v � � � t7x }��'¢ � �'} vWu ¡|� Ù } u � x { ¯%vWu { vUy ~ éC��t � x
} u �3Ö � {·¡|{ y ¡£¶ vWu vWx }S¢M� u }�� v
y ¡£¶ vWu vWx } ��t � x } é � v {A6 á ¡ x Ö v³��t%Ù }
¡�� Ù�v {�Ö��'} } vWu ¡ x7¦°y8v � vWx�y {I� x
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¸º¹c»°��0���#[!¼ t7� ~ vWu �U¢T> =?­ ÝT\³>��d¡�}�{ � Ü¼ t7� ~ vWu �U¢T> =?­ F�\³>½�8¡�}�{ � Ü� ���æ� ¾8¿
À ��Á g û � Ü�Â ô O
Ö � �� � ð � ¾8¿
À ��Á g û � Ü�Â ô ßHÖ � ��TH�J K � B d � ��ÄÃ æ � v ã ¡£¢2ê�ì?� æ � v ã ² Ö�
¸º¹ � ��#M9(úå��0[��#�!¼ t7� ~ vWu �U¢T> =?­ ÝT\³>��d¡�}�{ � Ü¼ t7� ~ vWu �U¢T> =?­ F�\³>½�8¡�}�{ � Ü� ���æ� ¾8¿
À ��Á g û � Ü�Â ô O
Ö � �> = > ¹ ­ á � Þ
q
�Å � Å/Æ ¾8¿
À � Ú ç ¡£¢2ê�ì?�¯ßPç � v ã ² Ö� � ð � ¾8¿
À ��Á g û � Ü�Â � ß Y Ç � ¡£¢2ê�ì � ß3ç � v ã ² Ö�TH�J K � B d � ��ÄÃ æ � v ã ¡£¢2ê�ì?� æ � v ã ² Ö�
¸º» � ��#R9(úõ��0���#[!
q
�Å � Å/Æ ¾8¿ � � Ú ç ¡£¢2ê�ì?� Ú ç � v ã ² Ö� � ð � ¾8¿ � ��Á g û � Ü�Â � Þ Y Ç � ¡£¢2ê ì � Ú ç � v ã ² Ö� � � ��¾8¿ � �tç8È Ú ¡£¢2ê�ì � Ú ç � v ã ² Ö� H�J K ��B d � �� Ã æ � v ã ¡£¢2ê ì � æ � v ã ² Ö�
¸�É­��0���#[!
q
� Ê¬Ë ¾d¿³Ì � Û
q
� Ê � ¾8¿�Ì � Û

q
�Å � Å/Æ ¾8¿�Ì � Û ¡£¢2ê�ì � Þ � v ã ² Ö� � � ��¾8¿�Ì � çd6 Ú ¡£¢2ê�ì?�¯Þ � v ã ² Ö

Ý��'~ Ù�v à76 Ú-æ w á �U¢M} ��t � x { v!Ù�v ÖA}
¡�� xcu v ñ t ¡ u vW��vWx }�{56 Â u v � u v { vWx }�{·}�� v�vAD � v ÖA} vUy >2Ý]>z} u �3Ö � ¥��t � x {�} t ~ � ¡|{ � �'}�Ö§�½�P{�ÖW� Ù Ö t�Ù �'} v¨y ~ é � y7y ¡ x7¦ ¡ x ñ t � y8u �U} t7u�v } � v:u v {
� Ù�t }
¡�� x �'¢
}�� vÖA� u u v {���� x�y ¡ x@¦���t � x Ö���� � ~ vWu � x�y }�� v�vAD � v ÖA} vUyCy8v!ó�v ÖA}�¡�� xcy8t7v }�� ��t�Ù }�¡�� Ù�v {�ÖW�U} } vWu ¡ x7¦ 6
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} � v � � � t@x }��'¢ � �'}�} vWu ¡|� Ùqô y ¡£¶ vWu v�x }�} u �3Ö � ¥ {�} t ~ � ¡|{ � �'}'Ö��C¡|{ vAD � v ÖA} vUy ¢M� u]��t � x {T�'¢^}�� v
{ � ��v ê�ì�~ t } y ¡Í¶ vWu�vWx } ydv } v Ö5} � u } é � v 6�ÝS� v]� ¡|{ � �'}'Ö���¡�{ Ù � u�¦PvWu ¢M� u > = ä ��t � x {®~ v ÖW� t { v
} � v-é } u � ¯%v!Ù:Ù � x7¦:y ¡|{�}�� x Ö v�vAD ¡�}
¡ x@¦ } � v ÖW� Ù � u ¡ ��v } v�u � x�y ~ v ¢M� u v �8¡�} }�¡ x7¦ } � v
��t � x Ö§��� ��¥
~ vWu {56`ÝS� v�x7vAD } Ù � u�¦PvWuT� ¡|{ � �'}�Ö§��ÖA� u u v {���� x�y {S} �C> = � ��t � x {S~ v ÖW� t { v } � v-é } u � x { ¯%vWu { v� � u v
� �U} } vWu ¡|� Ù ªT�8¡ Ù�v } � v { � � Ù$Ù�vWu�� ¡�{ � �U}'Ö���¡|{ vAD � v ÖA} vUy ¢M� u > =?­º��t � x {]ªT�8¡ÐÖ§�?��� ¯%v
} � vdÙ�v { {Î{��8¡ v!Ù|y ¡ x7¦ 6 ü �Uª vW¯%vWu-ô }�� v � x7¦Pt%Ù � uay8v!ó�v Ö5}�¡�� x � ��t � x
vAD � v�u ¡ vWx Ö v { y8t@v } � ��t�Ù }�¡�� Ù�v
{�Ö��'} } vWu ¡ x7¦ ¢�� Ù$Ù {���{ Ú ² ê ì � x�y } � v�vAD � v ÖA} v¨y�� ¡|{ � �U}'Ö�� u�vUy8t Ö v {·¢M� u �8¡ ¦ �Sê ì ��t � x {56=�t � x {�} t ~�{ u v ÖA� x {
} u�t ÖA} v¨y ¡ x } � v > =?­ � u � ¯ ¡ y8v ¡ x ¢M� u � �'}�¡�� x ¢M� u ~��P}�� ð � x�y �
���%{/¡�}
¡�� x �'¢Ï} � v?��t � x ªS¡�}���� u v {�� Ù�t }
¡�� x �U¢�ß3ÞPçÑÐ � � x�y ¢M� u }�� v � ���Ò{Ó¡�}�¡�� x ªS¡�} �Ô�u v {�� Ù�t }
¡�� x �'¢ Ú È�ß ��� 6 =�t � x {�} t ~�{³¡ x }�� v > = �º� u v }
ªS� y ¡ ��v�x {Ó¡�� x � Ù � x�y ÖW� x � x�ÙJé
� u � ¯ ¡ y8v ð û � ¡ x ¢M� u � �'}
¡�� x 6 á } t ~�{Õ¡ x } � v > = ä y8v } v ÖA} � u � u�v }�� u v�v�y ¡ ��vWx {/¡�� x � ÙTé ¡ v!Ù|y ¡ x7¦
¡ x ¢M� u�� �U}�¡�� x ¡ x ð ô � � x�y � y ¡ u�v ÖA}
¡�� x {]ªS¡�} �����%� u�u v {�� Ù�t }
¡�� x � b(ß�Ö � � ¡ x }�� v � ¥ ���%{/¡�}
¡�� x��v �P{ t7u vW��vWx }W6

ÝS� vWu�v ¢M� u�v }�ªa� v ¶ v ÖA}�{�Ö5� x } u ¡�~ t } v } �°} u �PÖ � ¥ {�} t ~ � ¡|{ � �'}�Ö§�Ö6R× x@v ¡�{ y8t@v } � y8v } v ÖA}�� uu v {�� Ù�t }
¡�� x � x�y }�� v ��} � vWu ¡|{ y8t7v } �C}�� vR��t%Ù }
¡�� Ù�v {�ÖW�U} } v�u ¡ x7¦ 6)ÝS� v Ö�� Ù Ö t�Ù �'} vUy�� ¡�{ � �U}'Ö��
¡ x Ö Ù�t�y8v {]} � v ÖA� x } u ¡�~ t }
¡�� x �'¢ v �3Ö�� v ¶ v ÖA}�� y@y8vUy ¡ x ñ t � y8u �U} t7u�v 6 å ��{ vUy � x }�� v�vAD � v ÖA} vUy� ¡�{ � �U}'Ö�� ô q � ñ t � x }
¡�}
¡ v {�� u�v ÖA� x {�} u�t ÖA} vUy ¢M� u�v �3Ö�� � �'}�Ö§�d¡ x@¦�¯ � u ¡|�'~ Ù�v � x�y � Ù {��C¢M� u }�� v
ÖA� u u v7Ù �U}�¡�� x {R~ v }�ª vWvWx }�� vW� 6
ÝS� v�� �'}�Ö§�8¡ x7¦:u v ñ t ¡ u v���vWx }�{��'�7� Ù ¡ vUy } � v �PÖ§� ��t � x } é � v
� u�v�Ù ¡|{
} vUy ¡ x Ý��'~ Ù�v à76 Ú-æ 6

Ý1� � �¨¡ x }��¨¡ x �8¡ ¦ � v 4 Ö§¡ vWx Ö é ¢M� u^x � x7¥ ¡�{
� Ù �'} vUy���t � x { ô }�� vT� ¡ x ¡ ��t7� ¡�� x ¡�ØA¡ x7¦
u v ñ t ¡ u vW¥��vWx }�{ t { vUy } ��¡ y8vWx }�¡£¢ é���t � x {�¢ u � � ¯ � u�Ù´y8v Ö�� é { � { vWv á v Ö5}�¡�� x Ü 6 Ü 6 Ú � � u�vCu v!Ù � D7vUy 6÷ x {�} v � y � � � y ¡ ; vUyÑ� ¡ x ¡ ��t7� ¡�� x ¡�ØA¡ x7¦©u�v ñ t ¡ u�vW��vWx }�¡|{Ï¡ � �¬�Ò{ vUy � xz��t � x ÖW� x�y ¡ y �'} v {
ªS¡�} � ê�ì � æ � v ã ² ÖP6�ÝS� vCu v ñ t ¡ u v���vWx }�¡|{³¡ x } v�x�y8vUy }�� u vUydt Ö v } � v ~��3Ö � ¦�u � t@x�y ¢ u � �
��� y8u � x ¡ÐÖÚ� t7x Ö�� ¥ }�� u � t7¦ � vW¯%vWx }�{56 ÷ }^¡�{ u�v ñ t ¡ u vUy }����'}T}�� v�vWx@vWu ¦Pé6ô/�IH�J�K\ô8��v �P{ t7u vUy ¡ x }�� v
��� y8u � x ¡ÐÖLÖA� � ��� u } ��vWx }T�'¢Î} � v }��Uª vWu } u � x { ¯%vWu { vUy ~ é }�� v���t � x } ��{��'}
¡�{/¢ é } � v ¢M� Ù$Ù �UªS¡ x7¦
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u v7Ù �U}�¡�� x w �TH�J K � B d � ��ÄÃ æ $ ®U& 6 B d � �� ¡�{ y8v ; x7v¨y �P{�} � v {�Ö�� Ù � u { t7� �'¢�}�� v�� � ��vWx }��
�'¢�� Ù$Ù } u �3Ö � {]¡ x �lÖA� x7v � � õ çdÈ�ß�� u � t7x�y } � v���t � x ÖW� x�y ¡ y �U} v 6?97� uR��t � x {³ªS¡�} � êíì
~ v!Ù �Uª æ � v ã ² Ö ô } � v³u�v ñ t ¡ u vW��vWx } y � v { x �P}��'�@� ÙJé ~ v Ö�� t { v }�� v ÖW� Ù � u ¡ ��v } vWu ¡ x ¢M� u � �'}�¡�� x
¡|{ x �P}���{ v ¶ v ÖA}�¡ ¯%v �'} u�v Ò v ÖA}
¡ x@¦ ~��3Ö � ¦Pu � t7x�y?vW¯%vWx }�{S¢ u � � ��� y8u � x � t7x Ö�� ¥ } � u � t7¦ � 6HÝS�8¡|{� ¡ x ¡ ��t@� ¡�� x ¡�ØA¡ x7¦�u v ñ t ¡ u vW��vWx }Õ¡|{ ��v �P{ t@u vUy ¡ x UAVU = � x } v >a� uuÙ � v�¯%vWx }�{Õ} �
~ v]� � u�v }���� xÛ O � v 4�Ö�¡ v�x }^¢M� uT��t � x {�¢ u � � � � x�y:Y�y8v ÖW� é {A6á � ��v � y7y ¡�}�¡�� x � Ù ñ t � Ù ¡�} éRu v ñ t ¡ u�vW��v�x }�{ � u v � Ù {��Ú�'�7� Ù ¡ vUy 6 = ¡ x ¡ ��t7�ºxdt7� ~ vWu { �'¢¬F�\³>
� x�y ÝT\�>Û�8¡�}�{T�P{ {
�%Ö§¡|�'} vUy ªS¡�} �:��> =?­ {
} t ~:� u v�u v ñ t ¡ u v¨y } � vWx { t7u�v�¦ �%� y ñ t � Ù ¡�} é {
} t ~Ö6
ÝS� v�u v ñ t ¡ u�vW��v�x }a� x } � v�� � D ¡ ��t7�Üxdt7� ~ vWu �U¢ ��t � x Ö§��� � ~ vWu { ô > = > ¹ ­ á ô ��{ {
�%Ö§¡|�'} v¨y
ªS¡�} ���U} Ù�v �P{
}®� x7v ÝT\³>��8¡�}^� x�y � u�v � y Ò t Ö vWx } } ��}�� v � x7v { t { vUy ¡ x }�� v {
} t ~ u v ÖA� x {�} u t Ö5}�¡�� x
¡|{]¡ � ���%{ vUy ¡ x � u�y8vWu }�� u vUydt Ö v ~��3Ö � ¦�u � t@x�y ¢ u � � � t7x Ö�� ¥ } � u � t7¦ � vW¯%v�x }�{·¡ x } � v ÖW�P{ v �'¢
> =?­]¥ � x�ÙJéc��t � x {A6

F�{T{��@�'ª x ¡ x 91¡ ¦Pt@u v Þd6�ß Ú ô �¨¢M} vWu } � v �U�7� Ù ¡ÐÖW�'}
¡�� x �'¢Î} � v {��U¢M} ��t � x { v!Ù�v Ö5}�¡�� x:u v ñ t ¡ u vW¥��vWx }�{ ô }�� v?��t � x ¢�� � v:u �U} v?u v¨y8t Ö v {�} ���'�7� u � D ¡ � �'} v7ÙKé Ú � � vWu } u �PÖ � ÖW� x�y ¡ y �'} v 6 ÷ x
ÖA� x } u �P{
}�} � vcv 4 Ö§¡ vWx Ö é �'¢�} � v {��U¢M} ��t � x { v!Ù�v ÖA}
¡�� xÛu�v ñ t ¡ u vW��vWx }�{ ôÎy ¡|{�Ö t { { v¨y ~ v!Ù �Uª ô ¡|{
b Û ç � v 4�Ö§¡ vWx }S¢M� uTu�v � Ù���t � x } u �3Ö � {56
ÄrÅ:ÆaÅ/Ý äaÑÚÔvÐ+Ü��ZÑaÒ Ë
Ê[Ø:Ê�ÌæÐ
Î:ÑaÒ Ê 0{ÌRÎ:Ê�ÒZÌ32
ÝS� v
v 4�Ö�¡ v�x Ö é �'¢^}�� v {��'¢M} ��t � x�u v ñ t ¡ u�vW��v�x }�{µ¡|{ ��v �P{ t7u vUy ªS¡�} � ��t � x {S¢ u � � Þ1< ß � x�yÙ�Þ Ð3Ð y �'}��d6@ÝS� v ; u {�}�{ � � � Ù�v ¡|{ t { vUy }�� y8v } vWu � ¡ x7v } � v�v 4 Ö§¡ vWx Ö é ¢M� u@Ù �UªÔêíì ��t � x {
ªT�8¡ Ù�v }�� v { v ÖA� x�y {�� � � Ù�v ¡|{ t { v¨y ¢M� u �8¡ ¦ �têíì½{��'¢M} ��t � x ÖW� x�y ¡ y �'} v {A6ýÝS� vcv 4�Ö�¡ v�x Ö é
�'¢�} � vß� �'}�Ö§�d¡ x@¦¤u�v ñ t ¡ u�vW��vWx }�{R��{���¢ t7x ÖA}�¡�� x �U¢�} � v } u �PÖ � ÖW� x�y ¡ y �'} v êíì©¡|{�{
�7�Uª x ¡ x
91¡ ¦Pt@u v à76�ßPÞ�F x �P} � vWu�v 4�Ö�¡ v�x Ö éct7x�y8v�u Ö5� x {/¡ ydvWu �U}�¡�� x ¡|{³}�� v���t � x {�} t ~ u v ÖA� x {�} u t Ö5}�¡�� xv 4 Ö§¡ vWx Ö é 6LÝS� v {�} t ~ u v ÖA� x {�} u t Ö5}�¡�� x�v 4 Ö§¡ vWx Ö é ¢M� u�v �PÖ§� ��t � x } é � v ¡|{ ��v ��{ t7u�vUyàt {Ó¡ x7¦ÙáÞ ÐâÐÛ� x�ymÞ1< ß Þ Ð3Ð y �U}��86 ÷ }]¡|{Ú¢M� t7x�y } ���U}�} � v {
} t ~ u v Ö5� x {
} u t ÖA}�¡�� x�v 4 Ö§¡ vWx Ö é ¡|{
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91¡ ¦Pt@u v à@6�ßPÞ8w â 4 Ö§¡ vWx Ö é©y ¡|{�} u ¡�~ t }
¡�� x {ß�U¢�}�� v {
�'¢M} ��t � x©� �'}�Ö§�8¡ x7¦�u v ñ t ¡ u�vW��v�x }�{R�P{°�¢ t7x Ö5}�¡�� x �U¢T}�� v êíì��'¢T}�� v ÖW� x�y ¡ y �'} v } u �PÖ � ¢M� u > =?­ � � � � > =?­�¥ � x�ÙJé � ~ � ô > = � ¥ � x�ÙJé� Ö � � x�y > = ä � y � ��t � x {A6`ÝS� v {�� ��v�v 4 Ö§¡ vWx Ö§¡ v {^� u�v � Ù �P} } vUy ¡ x � v � } � � � � ��{T�Ú¢ t7x Ö5}�¡�� x�'¢
}�� v ¡�{
� Ù �'}
¡�� x ñ t � x }�¡�} é B d � �� 6�97� u } � v { v�v 4 Ö§¡ vWx Ö�¡ v {G}�� v ê�ì y8v � vWx�ydvWx Ö v {��@�'ª x ¡ x� Ù �P}�{ � � � } � � y � ���P{T~ vWvWxcu v�� � ¯%vUy 6�ÝS� v�v 4 Ö§¡ vWx Ö§¡ v {a� u v ��~7}��W¡ x@vUy ¢ u � � Þ < ß y �U}����¨¢M} v�u~��PÖ � ¦Pu � t7x�y { t ~@} u �PÖA}�¡�� x?t {Ó¡ x7¦ } � v�� �P{�{]{/¡ ydv ~�� x�y {�� x�y ¢ u � �`Ù�Þ ÐâÐ y �'}��d6

ß3ß Ü



Û Od6 Ü%X ç86 Ü � ¢M� u > =?­Lô Û3Û 6²O X ç86 Ü � ¢M� u > = �Û� x�y Û Od6 ÛEXðÚ � ¢M� u > = äº{
} t ~�{ u v {
� v ÖA}�¡ ¯%v!ÙJé 6
ÄrÅ:ÆaÅ/æ ç
Ü ÏrØ:ÊèÜ Ê�Ò]Ð
Ö�ÐpÎ:Ñ·Ò ÑÚÔ Ð�ÕZÊ äTèSé Ö]Ø:ÙYÑÚÍ
ÎÛÐ2ÕbÜ ÎªÒ Ð�ÕZÊ ê ÑaÒ]Ð
Ê

ë Ö]Í
Ø:Ñ
ì � v���v � t7u�vUy {
�'¢M}Tí v �7} � x ¡ y8vWx }�¡ ;âî �'}�¡�� x?v 4 î ¡ v�x î ¡ v {SªT�8¡ î �?� u�v ��� u � ��v } u ¡�Ø vUy ��{]�R¢ t7x î ¥
}�¡�� x �'¢^}�� v {��'¢M}Tí v �7}�� x ê�ì � { vWv 91¡ ¦Pt7u�v {/à@6�ß�à°� x�y à76Óß3Þ � � u v ¡ � �8í vW��vWx } vUy ¡ x } � v�= � x } v
>a� u í���{Ó¡ ��t í|�'}
¡�� x {A6 ÷ x î � x } u �P{
}R} �c}�� v á ã äá~��P{ vUy }�� ¦P¦�vWu { ô {
�'¢M}�í v �7} � x î � x�y ¡ y �'} v {Ú¡ x
} � vc= � x } v >a� u í���{Ó¡ ��t í|�U}�¡�� x � u v°u v ñ t ¡ u vUy } �?~ v ��{ {
� î ¡|�'} v¨y ªS¡�}���í v �@} � x {³¢ u � � � � u�Y
{ v�� ¡£í v �7}�� x ¡ î y8v î � é { ô � u í v �7}�� x {]¢ u � ��¯ ôÕÙ � x�y � ydv î � é {56 ì � vWu�v ¢M� u�v6ô {
�'¢M}�í v �7}�� x {I¡ x
} � vC= � x } v >a� u í���� u v �¨í�ªT� é { u v �¨í^í v �7} � x {A6�× x î v �ß} u � în� ��{ {�� î ¡��U} vUy ªS¡�} ���«í v �7}�� x �U}¦Pv�x7vWu �U} � u í vW¯%v íâ¡|{�¢M� t7x�y�ô ¡�}T¡�{T� u �P��� ¦ �'} vUy ¡ x } � v
y8v } v î }�� u � x�y«v5D } u �'���Uí��U} vUy ¡ x } � v�u v í ¥vW¯ � x } y8v } v î }�� u�u vW¦ ¡�� x {�� x�y ¡�}�¡|{ î � v în� vUy ¢M� u ; y8t î ¡|�¨í£¡�} é ¢M�'í£í��UªS¡ x@¦ } � v { � ��v � u � î vUy8t7u�v
�P{³¡ x } � vcy �'}��d6�F î�î � u�y ¡ x7¦ }��?} � v {��'¢M}Rí v �@} � x } é � v6ô }�� vCu v í v�¯ � x }�{ v í v î }
¡�� x©v 4 î ¡ v�x î é
��� u � ��v } u ¡�ØU�'}
¡�� x ¡|{T�U�7�8í£¡ vUy � x } � v î � x�y ¡ y �'} v } u � în� ¡ x � u�y8vWu } ��{ v í v î }^} � v ; x �¨íÎ{
�'¢M}^í v � ¥
} � x î � x�y ¡ y �'} v {A6a9�� u } � v î ��{ v �U¢^{
�'¢M} v í v î } u � x } � v�v 4 î ¡ vWx î é �U¢®}�� v��G< ê�� x�y^�TH�J KU<*�T� L
u v ñ t ¡ u�vW��v�x }�{S� u�v�y8v } vWu�� ¡ x7vUy ¢ u � �ï= � x } v >a� u í��«� x�y } � vWu�v ¢M� u�v } � v î � x�y ¡ y �'} vRv í v î } u � x
} u � în� ¡ x }�� v
= � x } v >a� u í���¡|{ u�v ñ t ¡ u vUy } �°{ �U}�¡|{Ó¢ é }�� v { v }
ªS� u�v ñ t ¡ u vW��vWx }�{ v5D �8í£¡ î ¡�}�í é 6÷ x � u�y8v�u }���� îWî � t@x }�¢M� u } � vcu�vUy8t î v¨y > ì >ð} u � îv� ¡ x7¦�u v î � x {�} u t î }�¡�� xzv 4 î ¡ v�x î é ¢M� u
} u � în� {R¡ x {Ó¡ y8v°ñ v }�{ ô } � v } u � în� ydvW¦Pu � y �U}�¡�� x � u � î vUydt7u v�y8v { u ¡�~ vUy ¡ x á v î }
¡�� x à76�à¤¡|{C�¨í|{��
¡ � �dí v���vWx } v¨y ¡ x } � vR= � x } v >a� u í�� � � y8v í£¡ x7¦ �U¢^} � v �Wí ¦ � u ¡�} � � 6
ÄrÅ:ÆaÅ:Æ ÉVÊRé�ÒZÎÛÐpÎ ÑaÒfÑÚÔ�äTèSé ÐpÖ]ÙYË
á ¡ x î v í v �7}�� x {³¢ u � � � v � ¯%éló � ¯ � u { v�� ¡£í v �7}�� x ¡ î y8v î � é {�� u�v î � x }��¨¡ x7v¨y ªS¡�} �8¡ x � î � x7v �'¢
ç86�à
� u � t7x�y } � v � v � ¯�é�ó � ¯ � u�ñ v } y ¡ u v î }�¡�� xTô }�� v�y8v ; x ¡�}�¡�� x �U¢Ö{��'¢M}®í v �7}�� x }�� ¦ {Õ¡|{ u�v {�} u ¡ î } vUy
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� x í é } ��{��U¢M}Ií v �@} � x î � x�y ¡ y �U} v { î � x }��W¡ x7vUy ªS¡�} �8¡ x � î � x7v �'¢×ç86�à�� u � t7x�y }�� v � D ¡�{S�U¢^� ñ v }
ªS¡�} � � ì �áòWó � v ã 6�F ñ v }T¡�{��P{ { t7��vUy } �C~ v }�� ¦�¦PvUy ~ é } � v {��U¢M}]í v �7} � x �¨í ¦ � u ¡�} � � ¡£¢®¡�}î � x }��¨¡ x {��'}]í v ��{�}�� x7v } u � în� ªS¡�}��;ê ì � ß � v ã ² î ¡ y8vWx }�¡ ; vUy ��{��C{
�'¢M}]í v �7}�� x }�� ¦ ~ é }�� vá/¹ ì �Wí ¦ � u ¡�} � � 6 ì � v � y �P�@} vUyCydv ; x ¡�}�¡�� x �'¢Î{
�'¢M}Sí v �7}�� x }�� ¦ {·¡|{ y ¡£¶ vWu v�x }aªS¡�}�� u v {
� v î }S}��
} � v >a\�9�� x �¨í é { v {T� u v { vWx } vUy ¡ x è v ¢ v�u vWx î v { N ó�ô ô ó O ô7õ�ö QâªT� vWu v � x%é } u � în� ¡ y8vWx }�¡ ; vUy ��{T�
{��U¢M}Ií v �@} � x ¡|{ î � x {Ó¡ y8v�u vUy �P{T� x�÷ ¹ ì }�� ¦ 6

91¡ ¦Pt7u�v�ø 6 õ æ {��7�Uªº} � v ¡ xd¯ � u ¡�� x } � �P{�{ y ¡|{�} u ¡�~ t }
¡�� x �'¢a� u ¡ � � u¦é � x�y {
�'¢M}]í v �7}�� x {]¢M� u
�¨í£í ¯ Ã �Rò ñ v } vW¯%vWx }�{�ªS¡�}�� ÷ ¹ ì }�� ¦ {·¢M� uTy ¡£¶ vWu v�x }^í v �7} � x } é � v {S� x�y î ��� u�¦Pv {56 ÷ ¡ x î v }�� v
¯ Ã �Rò ñ v }a{�� � �8í v ¡|{a{ v í v î } vUy �¨¢M} v�u]Ù � x�y�u�vW� � ¯ �Wí3�U¢Î�¨í£í y ¡Íí v �@} � x ���W¡ u { ô ¡�}^¡�{ vAD � v î } vUy
} ���'}R}�� v î � x } u ¡�~ t }�¡�� x �U¢�� u ¡ � � u�é�¥ {��'¢M}�í v �7} � x ���W¡ u {R�'¢�}�� v {�� ��v	ó � ¯ � u�y8t@v }�� Ù � u
\ u�v í£í ¥ Ã � x � u � y8t î }
¡�� x } �R~ v�� ¡ x ¡ ��t7� 6 ÷ x � y@y ¡�}�¡�� x�ô {Ó¡ x î v {��U¢M}·í v �7}�� x {T� u v { v � u î � v¨y ¢M� u
¡ x {Ó¡ y8v�ñ v }�{ ô } � v î � x } u ¡�~ t }
¡�� x ¢ u � �ùÙ � x�y \ u v íÍí ¥ Ã � x � u � y8t î }�¡�� x ¡|{ vW¯%vWx { � �¨í£í vWu-ô {/¡ x î v
í v �7}�� x {R¡ x }�� v { v � u � î v { { v {R} vWx�y } �?~ v ¡|{��'í|�U} vUy 6©F�{R{��@�'ª x ¡ x 91¡ ¦Pt7u�vcø 6 õ æ } � v�u v ¡|{��
í£¡�} }�í v �8¡ x }T�'¢ ÷ ¹ ì }�� ¦ {�¡ x }�� v ®*® ���¨¡ u ¢ u � � \ u�v í£í ¥ Ã � x � u�Ù � u � y8t î }�¡�� xü �Uª vW¯%v�u-ô } � vWu�v ¡|{S����� x�y ¢ t íâ�'¢ vW¯%vWx }�{ÕªT� v�u v } � v {
�'¢M} ��t � x ¡|{ î � x {Ó¡|{
} vWx }^ªS¡�}��C~ v ¡ x7¦
} � v { v î � x�y í vW¦ �'¢µ� Ù�vW� ~ vUy@y8vUy ¡ x � ñ v }W6^F�{S{ t î � ô } � v { v�vW¯%v�x }�{·� u v�u v�� � ¯%vUy ¢ u � � }�� v
{ � � �dí v 6 ÷ }^¡|{µ¢ t7u } � vWuau v ñ t ¡ u v¨y ¢M� u } � v�y8v ; x ¡�}
¡�� x �'¢Î�
{��'¢M} ��t � x }�� ¦ } ���U}S}�� v {��U¢M} ��t � xy � v { x �P}R¢M� u�� � x ¡ xd¯ � u ¡�� x } � �P{ {³¡ x } � vC� ��{ {RªS¡ x�y �Uª´�'¢ [ ç � Á¤ú5ú � ò�ò ç � v ã ² î �
ªS¡�} �z�ß� u ¡ � � u�é���t � x �'¢����7���%{/¡�} v î ��� u�¦Pv 6�× x }�� v ��} � vWu ��� x�y } � v���t � x ���¨¡ u {³¢ u � �
\ u�v í£í ¥ Ã � x � x�yCû � u � y8t î }
¡�� x ¡|{·� x í é � ¯%vWu�é { � �¨í£í�¢ u � î }�¡�� x �U¢ ��t � x {Õ¢ u � �´Ù � u � ydt î }�¡�� x
� x�y } � vWu v ¢M� u v � u v
x �P} u�vW� � ¯%vUy 6

F îWî � u�y ¡ x7¦ }��?} � v:÷ ¹ ì � x �¨í é {/¡|{G� u�v { v�x } vUy ¡ x è v ¢ v�u vWx î v:N ó OUQ ô {
�'¢M}Rí v �7}�� x }�� ¦ {�� u�v
í��%� � vUy ¢M� u � x�é ªT� vWu�v ¡ x }�� v�vW¯%vWx }W6 ÷ x � u�ydvWu }�� u vUy8t î v } � v î � x } u ¡�~ t }�¡�� x �'¢Î���¨¡ u { y8t7v }��
\ u�v í£í ¥ Ã � x � u � y8t î }
¡�� x�ô%vW¯%vWx }�{3ªS¡�}��³¡|{��Uí��U} vUy {��U¢M}Õí v �7}�� x { �'¢â} � v {�� ��vdó � ¯ � u � x�y ���7���%{Ó¡�} vî ��� u�¦Pv } ��} � v � u ¡ � � u¦é í v �@} � x ¡ x } � vW¯%vWx } � u vSu�vW� � ¯%v¨y 6 ü �Uª v�¯%vWu-ô ¡ x } � v � u v { vWx }�� x �Wí é {/¡�{
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91¡ ¦Pt@u vRø 6 õ�� w � xd¯ � u ¡|� x } � �P{ { y ¡|{�} u ¡�~ t }�¡�� x {��'¢^}�� v � u ¡ � � u
	 � x�y {
�'¢M}Tí v �7} � x {I¡ x�� Ã�
 ò
vW¯%vWx }�{56�F x?vAD î v {�{I�U¢ vW¯%vWx }�{·¡ x } � vCÙº� �P{�{�ªS¡ x�y �Uª��'¢ [���� Á ú5ú � ò�ò � ¢M� u ���7���%{Ó¡�} v{Ó¡ ¦�x � u ¡ � � u
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SECVTX - gluon jets
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8�9�-y9�-/01T;ç�õe01TU6?Jl.F6GC<8LJ5;>X�2�8�;@6GC¹8L6g8L9�-yC�-1=U0/85;>TU-y8^0N=U3l0?3j6GX�8P01;@C�-/H�X[çÖA�2<¨>85;>h<¨�çI;>C�=�8L9�-
HI;IÈe-1J�-[C4.F-y6/7Sh46U3�;@8�;>TU-K8P0N=D3jA�;@CV243�AB;b3�8P0N=D3 ã 359�6N«ZC�;>C á ;>=?2�JL-K¡ â>¢ ¡ ã 0 ä ä X;ç�ÁcÇB;k7Y0jÂ�-[8
940G3fç � ³ ¢[£ ï�¶ -1w ã ¨>-/0GHI;>C�=:Â�-18 ä 0/C4HgX;çmÁ È ;k7c0SÂ�-18S940G3fç � � ¢1£ ïg¶ -1w ã C�6?C Æ ¨>-/0GHI;>C�=
Â�-18 ä â ¤ 9�-�-/358�;@Al0N8L-/Hy9�-/01T;çxõe01TU6?Jc.F6?CV8�J�;@X�2�85;>6?CÖ8�6�8L9�-fC�-[=U0N8�;>TU-�8P0N=D3q;]3 Ì ¢ º â
ö Ò 6N7)8L9�-
6?XO35-1JLTU-/HfC�-1=D0N85;>TU-Z8^0N=SçI;>-F¨bH â á ;@=G2�J�-c¡ â>¢ ¡ ã H ä 359�6N«�3�0�.d6?A:h40NJ�;]3�6?C�X4-18�«)-1-1Cf8L9�-Z6?XO35-1JLTU-/H
0NCOH�h�J�-/HI;b.F8L-/HUçI;>-F¨bHE6N7�C�-[=U0N8�;>TU-�8P0/=U3 â ¤ 9�-lh�J�-/HU;].d8�-/HUçI;>-F¨bHg;b3�H<-1J�;@TU-WH�X;çE0GH�HI;>C�=K8L9�-
8�«
6oHI;b358�J�;>X�2�85;>6GC43S359�6/«ZC�;>C á ;@=G2�J�-Y¡ â@¢ ¡ ã . ä â w�-1J�ç:=?6U6VHR0N=?JL-1-1A:-1CV8 ;b3
6?X43�-1J�TU-WHjX4-18�«
-1-1C
8�9�-sh�J�-/HI;b.F8L-/Hi0NC4Hi6?X43�-1J�TU-WH�çU;>-F¨bH�3Z6N7�C�-1=U0/85;>TU-f8^0N=D3 âá 6N¨k¨>6N«
;>C�=u8L9�-m3�0/Aj-mh�JL6V.F-/H<2�JL-UM�.F6?A:h40/J5;b356GC43yX4-18�«
-1-1C�8�9�-m.d6?J�JL-/.F8L-/HKÂ�-18iç � HU;]3 Æ
8�J�;>X�2�85;>6GC43B7a6?J:8�9�-v6GX435-[J�TU-/HEC�-1=D0N8�;@TU-m¦ x å�w ¤
� 8P0/=U3:0NC4H�8�9�-pHI;b358�J�;>X�2�85;>6GC43�6?X�8^0W;>C�-/H
.F6GC<TU6/¨@2�85;>C�=�8�9�-�Â�-18Zç � 3�h�-W.F8�J^0f«
;@8L9�8�9�-�AB;b3�8P0N=�J^0N8L-�h�J�-WHI;b.F85;>6?CO3q.10/C�X4-�h4-1J57a6GJ�A:-/HB7a6GJ
0W¨k¨e3L0NA:h<¨>-/3&0G3&359�6/«ZCS;@C á ;@=G2�J�-W3&¡ â>¢�ö 0/C4H*¡ â>¢ ¸ â á 6GJ�8L9�-Z.[0?35-)6N7e8�9�-Z0W¨k¨�940?HVJ�6?CV;].�3�0/AjhV¨@-DMã ~ ç � ¢[£ ¡ Ä[å&¨>243�8�-1J^3 ä 8L9�-1JL-s;b3�C�6R.n¨>-/0NJSHU;]3�85;>C4.F8�;>6?C�0?3�6N7)«Z9<;b.P9�Â�-[8P3q8L6�X4-�.F6G2�CV8�-/HR0?3
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-d¨Ü¨47a6GJZ0W¨k¨r8�9�-�8�-/3�8�-/H:3�0/AjhV¨@-W3 â ÷ 8Z3�9�6?2<¨bH
X4-�-1A:h�940G3(;>ª1-/Hg8L940N8�8L9�-:h40NJ^0NA:-18�J�;@ªW0N85;>6GCt;b3f8�-/3�8�-/HK-1TU-1CK7a6?JY8�9�-_3�0NA:h<¨>-/3f243�-/H�;>CE8L9�-
.F6GC4358LJ�24.F8�;>6?CK6N7)8L9�-fA�;b358P0/=iA�0/8�J5;b.F-W3 â�Ã 3q-}è�h4-/.F8L-/H	M�TU-1J ç�=?6U6VHm0N=GJ�-1-1A:-1CV8!;b3!7a6G2�C4Hv7a6GJ
Â�-18^3
0NX46/TU-�8L9�-�8�J�;>=?=?-[J
8�9�J�-/3�9�6N¨bHvX4-/.[0N243�-�8�9�-W35-�Â�-18P3)0NJ�-c2435-/H�;@Ci8L9�-S.F6GC4358LJ�24.F8�;>6?Ci6N7�8L9�-
A�;]3�8P0/=vAl0N8LJ5;Iè â ¡ 6/«
-1TU-[J1M�8�9�-:0N=?JL-1-1A:-1CV8!;>Cm8�9�-:ç � JL-1=N;>6GCgX4-F¨>6/«�8LJ5;>=?=G-1JS8�9�JL-/359�6/¨bHp;>8
«
6G2<¨bHvX4-f8LJ�2�-�;k7�8�9�-YHI;IÈe-1J�-[C4.F-YÁ�Ç Ò Á�ÈQ;b3�.F6?JLJ�-/.d8 â¤ 0/X<¨>-Y¡ â ¸\352�A:Al0NJ5;>ª1-W3Ó8L9�-�J^0N8�-W3 6N7�6GX435-[J�TU-/H:0NC4H:h�J�-/HU;].d8�-/HjC�-1=U0/85;>TU-s¦ x å�w ¤
� 8P0/=U3
;>C�0W¨k¨Z8L9�-i01TG0W;k¨b0NX<¨>-��SåTøz3L0NA:h<¨>-/3 âpÃ ¨b356m359�6N«ZCm7a6?J�.d6?A:h40NJ�;]3�6?C�M�8�9�-�JP0/8�-�6/7�h�6D3(;>85;>TU-
¦ x å�w ¤
� 8P0/=U3
0/C4Hj8L9�-�.[0W¨b.F2<¨b0N8L-/Hj9�-W0WT;ç�õe01TU6?J).F6GC<8LJ5;>X�2�8�;>6?C�8L6f8�9�-qC�-[=U0N8�;>TU-q8^0N=�çU;>-F¨bH�3
h<¨>243qA�;b358^0N=U3 â ¤ 9�-Yh�J�-/HU;].d85;>6?C43�J�-1h�JL6VH<24.F-Y8�9�-S6GX435-1JLTU-/H�C�-1=D0N85;>TU-Y8P0N=\çU;@-d¨]Hi«
;>8�9<;>C ¢ ï�Ò
7a6?JÓ0W¨k¨43L0NA:h<¨>-/3�8L-/358L-/H â ­Z0G35-/HS6?C�8L9�- ¨>-1TU-F¨V6/7e8�9�-)6?X43�-1J�TU-/HY0N=GJ�-1-1A:-1CV81M/0 ¢ ï�Ò 3�ç�358�-[A�0/85;b.
-1JLJ�6?J
;b3�0?3L3(;>=?C�-WHy6?Cy8L9�-�¦ x å�w ¤
� AB;b3�8P0N=lJP0N8L-Sh�J�-/HU;].d85;>6?C43 â
û-ü ý'ü�
 é}����������êÓ����
!� 

�y�$ÿ��
�c��������
��cê��c�5������� �,��"<��ê %,��ê���ê
�z��������ñ�êÓ+

���5
Z�|
Z�öê����yò}îEó "�ê
�,������"

¤ 9�-iJ�-F¨k;b0NXV;Ü¨k;>8�çu6N7c8�9�- § -18Lh�J�6GX40NXV;Ü¨k;>8�ç�A�;b358P0/=EJP0/8�-ih�JL-/HI;b.F85;>6GC43o;b3�8�-/3�8�-/H�01¨@6GC�=E8L9�-
3�0/Aj-:=?2V;]HV-F¨k;@C�-/3�35-18�7a6GJs8L9�-�¦ x å�w ¤
� .10W¨b.F2V¨]0/85;>6?CO3 â ¤ 9�-�3L0NA:-�3L0NA:h<¨>-/3S0NJL-j243�-/Hm0NC4H
0W¨k¨rÂ�-18^3c;>Cm8�9�-:-1TU-1CV8P3Z;@CO.n¨>24HI;>C�=K8�9�-�6?C�-/3�=G6N;>C�=y;>C<8L6y8L9�-:.10W¨>6GJ5;>Aj-[8�-1JY.FJ^0?.PÕ�3S0NJL-�8P0/ÕU-1C
;>C<8L6�0G.1.F6G2�C<8 â ¤ 9�-Rôç � J�-WÔI2<;>JL-1Aj-[C<8^3Z0NJ�-Y01¨]3�6�J�-d¨]0�è�-WH âá ;>=?2�JL-�¡ â@¢ ²�ã 0 ä 359�6/«�3�8�9�-:.d6?J�JL-/.F8L-/H�Â�-18Sç � HI;b358LJ5;>X�2�8�;@6GC�6N7Zh46D3(;>85;>TU- § -18�h�JL6?X40/X<;k¨k;@8�ç
8P0/=U3j;>Cu8�9�- § x ¤ ¢ ï�ï 3�0/AjhV¨@-DMq.d6?A:h40NJL-/H�8�6E8L9�-y6GC�-K6?X�8P0W;>C�-WHÛ«)-F;>=?9V85;>C�=�8�9�-oÂ�-18lç �
35h4-/.d8�J�2�A|«
;@8L9g8L9�-:AB;b358^0N=Rh�J�6GX40NX<;k¨k;>85;>-/3 â á ;>=?2�JL-�¡ â@¢ ²�ã X ä 359�6N«�3S0R3(;>AB;k¨b0NJ:.d6?A:h40NJ�;]3�6?C
X4-18�«
-1-[Cy8�9�-�6?X43�-1J�TU-/HyC�-1=U0/85;>TU- § -18�h�J�6?XO0NX<;k¨k;>8�çm8P0/=U3S0NCOH�8L9�-:.10W¨b.F2V¨]0/8�-/HKA�;]3�8P0/=U3s«Z9V;Ü¨>-

£�ö ¡



0

10

20

30
÷40

50
ø60
ú

0 50 100 150 200
ù

250
ù

300

a) ∑
�

E
�

T
	  175

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

Negative SECVTX tags - Independent samples
�

0

20

40
þ
60
ú
80
û

100

0 50 100 150 200
ù

250
ù

300

b)
ü ∑

�
E
�

T
	 125 4CL

�
Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

0

1

2

3

4

5

6

7

8

0 50 100 150 200 250 300

c)Photon

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

á ;>=?2�J�-Ö¡ â@¢ ¸ � å�6?A:h40NJ�;b356?CO3yX�-[85«)-1-1Cu8L9�-:Â�-18i.F6GJ�JL-/.F8�-WHuç � HI;b358LJ5;>X�2�8�;@6GC43K6N7�C�-1=U0/85;>TU-¦ x å�w ¤
� 8P0/=U3�0NC4Hi8�9�-S6GC�-/3
6?X�8P0W;>C�-WHv7aJ�6?A,8�9�-SA�;]3�8P0/=�.101¨b.F2<¨b0N8�;@6GC43S0?H�HU;@C�=�8�9�-S9�-W0WT;çõe01TU6?JQ.F6?CV8�J�;>X�2�85;>6GCy8�6�8L9�-�C�-[=U0N8�;>TU-�8P0/=U3FM40G3
6?X43�-1J�TU-WHB;>Cî�SåTø$3L0NA:h<¨>-/3
C�6G8Z2435-/H�;@Ci8L9�-A�;]3�8P0/=jJ^0N8�-Yh40NJ^0NA:-18�J�;>ª/0N8�;@6GC â

£�öFö



��6U3 â 8P0N=D3 ¹ -1= â 8P0N=D3 ¢ ;b358P0/=U3 ¢ ;b358^0N=D3 ´ 9�-W0WT;ç�õe01TU6?J
¦V0/Ajh<¨>-/3
2O35-/H�;@CR8�9�-Sh40/JP0/Aj-18LJ5;>ª/0/85;>6?C§ x ¤ £ ï Ä<¸/º ¢ öGÚ?Ú ö ¡ £ ¸ £?£§ x ¤ ¡ ï ö ² ¸[Ä ¢�ö Ä ² ¢ Ä £Fö ¢�ö?Ú ¡§ x ¤ ¸ ï ¸?¸/¡ ² £G£ Ä ² ¢ ² ¡ ² £V¢1ÚG£

§ x ¤ ¢ ïFï ² º?ºG¡ £ ¸ £ º £ º ² ¡ £ ¸/¡ ö
~ ç � º ï�ï ¢ ¡ ï ¸ ¡ ï ¢ ÄUº ² ¡ £<¢÷ C4H<-[h�-[C4H<-1CV8Z3L0NA:h<¨>-/3
~ ç � ¢ ¸/¡ ºI¸ Ú ï Ú Ä<¸ ö ¸W¡ Ú ï?²

~ ç � ¢[£ ¡ Ä��ÐÖ ¡ ö ºU¸ ¢[£ ï º ² Ú ¸ ¢[£ Ä Ú÷ 356/¨]0/8�-/H � £ ² Ä £?Ú º?¡ Ä ï
¤ 0NX<¨>-m¡ â ¸ � ¦U2�A:A�0/J�ç�6N7\8�9�-iJP0/8�-/3�6N7\6?X43�-1J�TU-/H�0NC4H�h�J�-WHI;b.F8�-/H�h46U3(;>8�;@TU-m0/C4HtC�-1=U0/85;>TU-¦ x å�w ¤
� 8^0N=U3q;>CÖ0W¨k¨Q0WTG01;Ü¨b0/X<¨>- ° 2�C ¢ ­ �SåTø�3�0/Ajh<¨>-/3 â ¤ 9�-:.F6GAjhO0NJ5;b3�6?CEX4-18�«
-[-1Cy8L9�-35-W.F6?C4Hm0NCOH�7a6?2�JL8�9�.d6N¨>2�A:CE3�9�6/«�3s8�9O0N8f8L9�-:Aj-18L9�6VHK2435-/Hm8�6i-/358�;>A�0/8�-�8L9�-�AB;b3�8P0N=D3fJ�- Æh�JL6VH<24.F-/3Z8�9�-sC�-1=U0/85;>TU-�¦ x å�w ¤
� 8P0N=:JP0/8�-Y«
;@8L9<;>Cv¨>-/3L3!8L940NC ¢ ï�Ò ;>CK01¨k¨�3�0NA:h<¨>-/3 â

á ;>=?2�J�-�¡ â@¢ ²�ã . ä 3�9�6/«�3q0:.F6?A:h40/J5;b356GCK6N7�8�9�-Y-}è�h4-/.d8�-/H�3�940Nh4-Y6N7�A�;b358P0/=U3q8L6j8L9�-S-}è�h�-W.F8�-/H
359O0Nh4-f6/74Â�-18^3 7aJ�6GAz9�-/01T;çÉõe01TU6GJ�H<-/.10�ç�3Z.F6?CV8�J�;@X�2�85;>C�=:8�6�8L9�-SC�-1=U0/85;>TU-S8P0/=U3 â)Ã H�HU;@C�=j8L9�-
-}è�h4-/.F8�-WHgAB;b3�8P0N=D3j0/C4Ht9�-/01T[çUõe01TU6?J:.F6GC<8LJ5;>X�2�8�;>6?C43dM!8L9�-i.101¨b.F2<¨b0N8L-/HtC�-[=U0N8�;>TU-y8P0/=UçI;>-F¨bH
0N=GJ�-1-W3!TU-1J çj«)-F¨k¨�«
;>8�9y8L9�-S6?X43�-1J�TU-WH�çI;>-F¨bHR0?3�359�6/«ZCv;>C á ;>=?2�JL-�¡ â>¢ ²�ã H ä âá ;>=?2�JL-/3S¡ â>¢1Ú 0/C4HK¡ â×£ ï 3�9�6/«#.F6GAjh40/J5;b356GC43�6N7)8�9�-�.F6GJ�J�-W.F8�-/HRç � HU;]3�8�J�;@X�2�85;>6?CO3s6N7)6GX Æ
35-[J�TU-/HfC�-[=U0N8�;>TU- § -18Lh�J�6GX40NXV;Ü¨k;>8�ç�8P0/=U3&;@C_0W¨k¨k��åTø�3�0NA:h<¨>-/3&8�6Y8�9�-�6?C�-/3&6?X�8^0W;>C�-/HB7aJL6?A#8L9�-
A�;]3�8P0/=KA�0/8�J5;IèÖh�J�-WHI;b.F85;>6?CO3fh<¨>243f8�9�-l9�-/01T[çîõ�0WTU6GJ�.F6GC<8LJ5;>X�2�8�;>6?C43�8�6R8�9�-:C�-1=D0N85;>TU-�8^0N=D3 â¤ 9�-l.10W¨b.F2V¨]0/85;>6?CO3fJ�-1h�JL6VH<24.F-:8�9�-�ç � 35h4-/.d8�JP0�6/7Z8�9�-j6GX435-1JLTU-/HyC�-1=D0N8�;@TU-:8P0/=U3S-}è�8LJ�-1A:-F¨�ç
«
-d¨Ü¨�7a6GJ�0W¨k¨Ó3�0NA:h<¨>-/3 â¤ 0/X<¨>-Y¡ â ² 3�2�A:A�0/J5;>ª1-/3
8L9�-�JP0/8�-/3�6N7�6?X43�-1J�TU-WH�0NC4H�h�JL-/HI;b.F8L-/HjC�-1=D0N8�;@TU- § -18�h�JL6?X40/X<;k¨k;@8�ç

£�ö ¸



0

200
ù
400

600
ú
800
û

1000

0 50 100 150 200 250 300

a)

Jetprobability - JET 100
�

Je
ts

/(
5 

G
eV

)

Positive tags
�
Mistags
ÿ

0

100

200
ù300
÷400

500
ø600
ú

0 50 100 150 200 250 300

b)
ü

Je
ts

/(
5 

G
eV

)

Negative tags
ý
Mistags
ÿ

0

100

200
ù
300
÷
400

500
ø

0 50 100 150 200 250 300

c)

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

Mistags
ÿ
Heavy flavor

0

100

200

300
÷400

500
ø600
ú

0 50 100 150 200 250 300

d)
�

Negative tags
�

Observed

Predicted

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

á ;>=?2�J�-}¡ â>¢ ²;� å�6GJ�JL-/.F8�-WH�ç � HI;b358�J�;>X�2�85;>6GC43t6/7�Â�-[8P3K«
;@8L9 § -[8�h�JL6?X40/X<;k¨Ü;>8�ç#8P0/=U3�;>C#8L9�-§ x ¤ ¢ ï�ï 3L0NA:h<¨>- â ¤ 9�-Kh<¨>6?8P3j;k¨k¨>24358LJP0N8L-E8�9�-Kh�J�6V.F-WH<2�J�-y7a6/¨k¨@6/«)-/HÛ8L6�.F6GAjh40/J�-K8L9�-y6GX Æ35-[J�TU-/H�C�-1=D0N85;>TU-�8^0N=G=N;>C�=:JP0N8L-�8�6Y8�9�-c6?C�-�-eè�h4-/.F8L-/H�243(;>C�=�8L9�-�A�;]3�8P0/=�A�0/8�J5;Iè_0NC4Hl0?H�HI;>C�=8�9�-j9�-W0WT;çîõe01TU6?JY.F6GC<8LJ5;>X�2�8�;>6?C â ã 0 äh� ®�X43�-1J�TU-/HKh46U3�;@8�;>TU-v8^0N=D3 ã 6Gh4-1C ä .d6?A:h40NJL-/H�8L6y8L9�-.101¨].d2<¨b0N8�-WHjAB;b3�8P0N=YJP0/8�- ã 359O0?H<-/H ä â ã X ä0� ®�X43�-1J�TU-WHfC�-1=U0/85;>TU-�8P0N=D3 ã 6?h4-1C ä .F6GAjh40/J�-/H�8�6S8L9�-.101¨].d2<¨b0N8�-WHyAB;b358^0N=D3 ã 35940GH<-/H ä M�«Z9V;].P9mH<6U-/3�C�6?8q;>C4.P¨@2OH<-f9�-W0WT;çxõe01TU6?Jc.F6?CV8�J�;>X�2�85;>6GC43 â ã . ä0�A�;]3�8P0/=U3 ã 6Gh�-[C ä .F6GAjh40/J�-/Hy8L6�8�9�-�h�J�-/HU;].d8�-/Hi9�-/01T[çxõe01TU6GJS.F6?CV8�J�;>X�2�85;>6GCg8L6�8�9�-�C�-1=U0/85;>TU-8P0/=U3 ã 35940GH<-/H ä â ã H äh� ®qXO35-1JLTU-/H�C�-1=U0/85;>TU-�8P0/=U3 ã h�6/;>C<8^3 ä .F6GAjh40/J�-/Hm8�6K8�9�-�AB;b3�8P0N=D3fh<¨>2438�9�-s9�-/01T[ç�õ�0WTU6GJ�.d6?CV8�J5;>X�2�85;>6?CK8L6�8�9�-YC�-1=U0/85;>TU-S8P0/=U3 ã 35940GH<-/H ä â w�-1J�ç:=?6U6VHm0N=GJ�-1-1A:-1CV8 ;b36?XO35-1JLTU-/H�X�-[85«)-1-1C�8L9�-S8�«
6:HI;b358LJ5;>X�2�8�;>6?C43dM�.d6?A:h40NJL-/H�8�6:8�9�-S6?C�-/3Z359�6/«ZCi;@C ã X ä â

£�ö ²



0

100

200

300
÷400

500
ø600
ú700
�

0 50 100 150 200
ù

250
ù

300

a) JET 20
�

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

Negative JPB tags - Samples used in parametrization
�

0

100

200

300
÷400

500
ø600
ú

0 50 100 150 200
ù

250
ù

300

b)
ü

JET 50
�

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

0

100

200
ù300
÷400

500
ø600
ú

0 50 100 150 200 250 300

c) JET 70
�

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

0

10

20
ù30
÷40

50
ø60
ú70
�

0 50 100 150 200 250 300

d)
� ∑
�

ET
	  300

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

á ;>=?2�J�-c¡ â@¢[Ú ��¤ 9�-c.F6GJ�J�-W.F8�-/HYç � HI;b358�J�;>X�2�85;>6GC43
6N7rC�-1=U0/85;>TU- § -18�h�JL6?X40/X<;k¨k;@8�ç:8P0/=U3
.d6?A:h40NJL-/H8�6�8L9�-S6?C�-W3!6GX�8P01;@C�-/H_7aJL6?Az8L9�-�A�;]3�8P0/=�h40NJ^0NA:-18�J�;>ª/0N8�;@6GCyh<¨>243Z9�-/01T;ç�õe01TU6?J�.d6?CV8�J5;>X�2�85;>6?C8�6Ö8�9�-iC�-1=D0N8�;@TU-K8^0N=D3 â ¤ 9�-K359�6N«ZC}HU;]3�8�J�;@X�2�85;>6?CO3y.F6GJ�J�-W35h46?C4H�8L6E3L0NA:h<¨>-/3j243�-/H�;>Cu8L9�-H<-1J�;>T?0/85;>6?CK6/7�8�9�-sA�;b358^0N=:A�0/8�J5;b.F-W3 â

£�öGÚ



0

20

40
þ60
ú80
û100

120

140

160

180

0 50 100 150 200
ù

250
ù

300

a) ∑
�

E
�

T
	  175

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

Negative JPB tags - Independent samples
�

0

50
ø100

150

200

250
ù300
÷350
÷

0 50 100 150 200
ù

250
ù

300

b)
ü ∑

�
E
�

T
	 125 4CL

�
Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

0

5

10

15

20

25
ù30
÷35
÷40
þ

0 50 100 150 200 250 300

c)Photon

Observed

Predicted
�

Je
ts

/(
5 

G
eV

)

ET
Þ  (GeV)

á ;>=?2�J�-c¡ â³£ ï[��¤ 9�-c.F6GJ�J�-W.F8�-/HYç � HI;b358�J�;>X�2�85;>6GC43
6N7rC�-1=U0/85;>TU- § -18�h�JL6?X40/X<;k¨k;@8�ç:8P0/=U3
.d6?A:h40NJL-/H8�6�8L9�-S6?C�-W3!6GX�8P01;@C�-/H_7aJL6?Az8L9�-�A�;]3�8P0/=�h40NJ^0NA:-18�J�;>ª/0N8�;@6GCyh<¨>243Z9�-/01T;ç�õe01TU6?J�.d6?CV8�J5;>X�2�85;>6?C8�6:8�9�-sC�-1=U0/85;>TU-S8P0N=D3FM�7a6?JZ8L9�-���åTøë3�0/Ajh<¨>-/3ZC�6G8q243�-/Hj;>Cy8�9�-sA�;b358^0N=:h40NJ^0NA:-18�J�;@ªW0N85;>6GC43 â

£ ¸ ï



8P0/=U3q;>CE01¨k¨Z01TG0W;k¨b0NXV¨@-U�SåTø�3�0NA:h<¨>-/3 â�Ã 3q7a6?Jf¦ x å�w ¤
� M	8�9�-�AB;b358^0N=RA�0/8�J5;Ièmh�JL-/HI;b.F8�;@6GC43
h<¨>243S8�9�-:.F6GC<8LJ5;>X�2�8�;>6?C�6N7Q9�-/01T[çVõe01TU6?JYH<-/.[0%ç�3q8L6v8L9�-:C�-1=U0/85;>TU-:8P0N=D3sJL-1h�J�6VHV24.F-:8�9�-�6GX Æ
35-[J�TU-/HKC�-1=D0N85;>TU-�8^0N=�çI;>-F¨bHg«
;>8�9V;@C ¢ ï�Ò ;>C�01¨Ü¨Q8�9�-_3�0NA:h<¨>-/3f8L-/358L-/H â ­Z0?3�-/HK6?C�8�9�-�¨>-1TU-F¨
6N7)8L9�-f6GX435-1JLTU-/Hy0/=?JL-1-1A:-1C<8[M40 ¢ ï�Ò 3�ç�358�-[A�0/85;b.f-1J�JL6?JZ;b3�0?3L3(;>=?C�-WH�6GCK8�9�- § -18�h�JL6?X40/X<;k¨k;@8�ç
A�;]3�8P0/=jJ^0N8�-Yh�J�-WHI;b.F85;>6?CO3 â

��6D3 â 8P0/=U3 ¹ -1= â 8^0N=U3 ¢ ;b3�8P0N=D3 ¢ ;b358P0/=U3 ´ 9�-/01T[çxõe01TU6?J
¦V0/Ajh<¨>-/3
2O35-/H�;@CR8�9�-Sh40/JP0/Aj-18LJ5;>ª/0/85;>6?C§ x ¤ £ ï ² Ä ¢ ² ºNÄ ¢ Ä £GÚ<¢1Ú º/Ä £V¢§ x ¤ ¡ ï ¢1£V¢1£ Ä ¡ Ú ¸ ï Ä Ú Ä ² öV¢ ¡ ö§ x ¤ ¸ ï ¢ º £ ¡/Ä ¸/¡ ö ¸ ö ï £ ï ¸[ÄUºU¸§ x ¤ ¢ ï�ï ¢ ÄD¡ £ ² ²?² £ ¸ ¸ ï ¢ ï ² ¸ £V¢

~ ç � º ï�ï £ ¸ ¢1£ ¢ ¡ ² ¢ ¢G¢�ö?£ ¢ ¡ öFö÷ C4H<-[h�-[C4H<-1CV8Z3L0NA:h<¨>-/3
~ ç � ¢ ¸/¡ öG£<¢ ¸ º £ º?¡ £G£?£ ¸ º ï öGÚ

~*ç � ¢1£ ¡ Ä��SÖ ÚG£ ² º Ä?Ä ï ¸ º ¢�ö�ö ÄGÄ ² ¢÷ 3�6N¨b0N8L-/H � ¡GºI¸ ¢ ¸ Ú ¢ ¸ ö £ ï Ú
¤ 0NX<¨>-m¡ â ²[� ¦U2�A:A�0/J�ç�6N7\8�9�-iJP0/8�-/3�6N7\6?X43�-1J�TU-/H�0NC4H�h�J�-WHI;b.F8�-/H�h46U3(;>8�;@TU-m0/C4HtC�-1=U0/85;>TU-§ -18Lh�J�6GX40NX<;k¨k;>8�çK8P0N=D3q;@Cm01¨k¨)01T?01;k¨]0/X<¨>- ° 2�C ¢ ­§�SåTø#3L0NA:h<¨>-/3 â ¤ 9�-:.d6?A:h40NJ�;]3�6?CmX4-18�«
-1-1C8�9�-:35-/.F6GC4Hm0NC4Hy7a6?2�JL8�9m.F6/¨>2�AjCÖ359�6N«�3�8L940N8S8�9�-�Aj-18L9�6VHK2435-/Hy8L6i-/358�;@Al0N8L-�8�9�-:A�;]3�8P0/=U3J�-[h�J�6VH<2O.F-/3Z8�9�-SC�-1=D0N8�;@TU- § -18Lh�J�6GX40NXV;Ü¨k;>8�çy8^0N=:JP0N8L-S«
;@8L9<;>Cy¨>-/3�3Z8�940/C ¢ ï�Ò ;>CK01¨k¨�3L0NA:h<¨>-/3 â

£ ¸ ¢



����� ��� � !#"$� %'&)(�� *�&,+-�

¤ 9�-�J�-(Â�-/.F85;>6GCv6/7/.1032547698;:=<>0@? ó H<2�-S8�6�940GH<J�6GC43�3�0N8�;b3(7pçU;@C�=j8L9�-Y356N7a8Z-d¨@-W.F8�JL6?CR0NC4H�A�2�6GC
35-d¨@-W.F85;>6?ClJ�-/ÔU2<;>J�-1A:-1CV8P3�;b3
3�8�24HI;>-/H:«
;@8L9�8�J^0?.PÕ�3�;>C�=G-1C�-1J�;].�Â�-18�-1TU-1CV8P3�7aJ�6?A,0f.d6?A�X<;>C40/85;>6?C
6N7 § x ¤ £ ï M § x ¤ ¡ ï 0NCOH § x ¤ ¸ ï ;>C4.n¨>243�;@TU-U�SåTø 8LJ5;>=?=G-1JP3 â ¤ 9�-K¦BA ¤ 7 0NÕU-�J^0N8�-�;b3�H<- Æ
¥4C�-WH=C ¡ ²3D 0G3!8L9�-fCV2�A�X4-1J
6/7�8�J^0?.PÕ�3
hO0?3�3�;>C�=i8�9�-Y356/7a8!¨>-1h�8�6?Cm3�-F¨>-/.F8�;@6GCK.FJ�;>8�-1J�;]0lH<-/3�.dJ5;>X4-/H
;>C}35-/.d85;>6?C}Ä â ¸K8�6E8L9�-K8�6G8P01¨SC<2�A�X�-[Jj6/7f8LJP0G.nÕ�3B«Z9V;].P9}3�0/85;b3(7pçu8L9�-m356/7a8j¨>-1h�8L6?Cu¥eH<24.n;b01¨
J�-WÔI2<;>JL-1Aj-[C<8^3 â ÷ 8q;b3s-eè�8LJP0?.d8�-/HR35-1h40/JP0/8�-F¨�çK7a6?JS-F¨>-/.F8LJ�6?CO3s0/C4HKA�2�6?C43 â:Ã .1.F6GJPHI;>C�=i8�6i8L9�-
0NX46/TU-cH<-F¥4C<;>8�;@6GC�M�8�9�-f¦BA ¤ 8P0N=G=N;>C�=�J^0N8�-�;@CO.n¨>24H<-/3).F6?CV8�J�;@X�2�85;>6?CO3Q7aJL6?A#X46?8L9j7 0NÕU-c0NC4H:J�-/01¨
¨>-1h�8L6?C43 â ÷ 8S.[0NCKX4-�.d6?C43�;]HV-1J�-/Hm0?3S3�;@A�;k¨b0NJf8L6i8�9�-�h46U3�;>85;>TU-�8P0/=?=/;@C�=yJP0/8�-lH<-1J�;@TU-WHv7a6?J�8L9�-
¦ x å�w ¤
� 0/C4HjÂ�-[8�h�JL6?X40/X<;k¨Ü;>8�çm8P0N=G=N;>C�=m01¨@=G6?J�;@8L9�Al3 â ¤ 9�-:.F6?CV8�J�;@X�2�85;>6?CÖ6N7ZJL-/0W¨Q¦BA ¤ 8P0/=U3
H<2�-S8L6j9�-W0WT;ç�õe01TU6?J�Â�-18^3 ;]3cH<-1J5;>TU-/H�;@Cm¦U-/.F8�;>6?CK¡ â³£;â@¢�â

¦?;>C4.F-�A�2�6?CO3&0NJL-�.10/8�-1=G6?J�;@ª[-/H�0?.1.d6?JPHU;@C�=f8�6S8L9�-�H<-18L-/.F8�6GJ&8�9�-�358�2�XB;b3�7a6?2�COH	MU8�9�-ZA�2�6GC
7 0NÕU-lJP0N8L-�;]3�HV-1J5;>TU-/HE3�-1h40/JP0N8L-F¨�çE7a6?J�-/0G.n9EA�2�6?C�8�ç<h4- â ­
-/.10/2435-l8�9�-1JL-j;b3s¨b0NJ�=G-y6/TU-1J�¨]0/h
0NA:6?C�=�8�9�-Så ¢ � Æ 6?C<¨�çUM$å ¢FE Æ 6?CV¨@ç_0NC4HîåHG � E A�2�6?Cj¥eHV24.n;b0W¨rJ�-1=/;@6GC43FM40Y.F6?A�XV;@C�-/HB7 0NÕU-
JP0/8�-i;]3�243�-/H�7a6GJj8L9�-/35-RA�2�6?C�8�çVh�-W3 â ¤ 6E0G.1.F6G2�C<8�7a6?J:h46U3L3(;>X<¨>- © � HV-1h4-1C4H<-1CO.F-i6N7S8L9�-
X40G.nÕV=?JL6?2�C4HÖ0NC4Hm0W¨b356y7a6GJS8�9�- © � H<-1h4-1C4H<-[C4.F-:6N7Z8L9�-i¦BA ¤ 3�-F¨>-/.F8�;@6GCEJ�-WÔI2<;>JL-1Aj-[C<8^3FM	8L9�-
7 0NÕU-SJ^0N8�-�;b3Zh40NJ^0NA:-18�J�;@ª[-/Hi0?3�0o7a2�CO.F85;>6?CR6N7�8�9�-�¥eHV24.n;b0W¨�8�J^0?.PÕ © � â
IKJMLONQPSRUTWVFXYR�Z[V
¤ 9�-:A�2�6?Cy7 0/ÕU-�JP0/8�-f;b3fH<-d¥4C�-/HK0G3\8L9�-�CV2�A�X4-1J�6N7!356/7a8sA�2�6?Cm8P0N=D3 ã åHG � · E 6?J�åHG ��ä
HI;>TU;]HV-/HyX[çR8�9�-Y8�6G8P0W¨ÓC<2�A�X4-1J�6N7Ó8�JP0G.nÕ�3q-}è�8�J^0Nh46N¨b0/8�-/HK8�6:8�9�-xåHG � · E 6?JSåHG � ¥eH<24.n;b01¨
TU6N¨>2�A:- â ¤ 9�-1JL-f;]3S0j8LJ5;>=?=G-1JSX<;b0?3S«Z9�-1CmH<-1J�;>TI;>C�=i8�9�-:356N7a8SA�2�6GCy7 0NÕU-�J^0N8�- â ¤ 9�-�8LJ5;>=?=G-1J
X<;b0?3)0Nh�h4-/0/JP3�«Z9�-1C:0�A�2�6?C�;b3&h40NJL8 6/7�0�Â�-18 â Gy2�6GC43�0NJ�-ZA�;>C<;>A�2�A�;>6?C<;>ªF;>C�=�hO0NJ�8�;b.n¨>-/3�0NC4H
9�-1CO.F-j8L9�-�çp.10NC�.[0NJ�J çm0_¨b0NJL=?-j7aJ^0?.F8�;>6?CE6/7�8�9�-cÂ�-18SAj6GAj-[C<8L2�A�«
;>8�9�6?2�8oH<-1h46U3�;@8�;>C�=E0/C[ç
3(;>=GC<;k¥e.10NCV8
-[C�-1J�=Fç�;@C:8�9�-Z.101¨@6GJ5;>A:-18�-1J â ¤ 9<;b3&Aj-/0/C43�8L940N8&8L9�-Z-1C�-[J�=�çY6N7e8�9�-�Â�-18&.d6?CV8P0W;>C<;>C�=

£ ¸ £



8�9�-sA�2�6?C�;b3!A:-/0?3�2�J�-WHv3�ç�3�8�-1Al0N8�;b.10W¨k¨�ç�¨@6/« âH\ -/.10/2435-�6/7�8�9�-s-eè�h46?C�-1C<8�;b0W¨�HI;b358LJ5;>X�2�8�;>6?Cm6N7
8�9�-fÂ�-[8:ç � 8�9V;]3�-�]e-/.F8�9O0?3f7a2�J�8L9�-1Js;>A:h<¨k;b.10N8�;@6GC43 â § -18^3f8�940/8f¥4J�-i8L9�-i8�J5;>=G=?-1Jl0NJL-vA:6?JL-
¨k;>ÕU-F¨�çv8L6�X4-s;>Cy=G6U6VHp¥�H<24.n;b0W¨ÓJ�-1=/;@6GC43q6/7�8�9�-oH<-18L-/.F8�6GJ1M401«Z0�çj7aJL6?AÀ.FJ^0?.PÕ�3dM40NC4Hy8L9�-1J�-d7a6?J�-
8�9�-F;>J
-1C�-[J�=�ç�;b3
X4-18�8L-1J�Aj-/0G352�JL-/H	M�0N8
¨>-/0?3�8
«
;>8�9iJL-/35h4-/.F8)8�6o0NC�6G8�9�-1J�Â�-[8 ;>C�8�9�-�-1TU-1CV8�8�940/8
;>8�HV6U-/3
C�6?8Z¥4JL-s8L9�-S8�J�;@=G=?-1J â ¤ 9�-/35-S8�J�;>=?=?-[J&Â�-18^3Z0NJL-\¨>-/3L3Q¨k;>ÕU-F¨�ç�8L6�.F6GC<8^0W;>CK0fA�2�6?C�M43�;@CO.F-

CMU/P
^

Muon Fake Rates

0
_

0.005
_

0.01
_

0.015
_

0.02
_

0
_

5
`

10 15 20
a

25
a

30

Track P
b

t (GeV)

Fa
ke

 R
at

e

CMX
^

0
_

0.005
_

0.01
_

0.015
_

0.02
_

0
_

5
`

10 15 20
a

25
a

30

Track P
b

t (GeV)

Fa
ke

 R
at

e

á ;>=?2�J�-:¡ â×£<¢dc á 0NÕU-fJ^0N8L-s7a6?JSåHG � · E 0NC4H�åHG � 356/7a8�A�2�6GCy8P0/=U3�0G3�H<-1J�;>TU-/Hj7aJ�6?Aö8LJP0?.PÕ�3-}è�8�J^0Nh46N¨b0N8�;>C�=�8�6:8�9�-�åHG � 6?JSåHG E_ã 8�6Gh ä 0NC4H�8L6�8�9�-�åHG �ùã X�6G8�8L6?A ä ¥eHV24.n;b0W¨�JL-1=N;>6?CO3 â¤ 9�-QH<J�6Ghf;@C�8L9�-
7 0NÕU-�J^0N8�-Z«
;>8L9f;@CO.FJ�-/0G3(;>C�=S8�J^0?.PÕ © � ;b3&H<2�-Z8�6�8L9�-
8�;@=G9<8L-1J�.FJ5;>8�-[J5;b0S0Nh�h<¨k;>-/H8�6c8�9�-Z8LJP0?.PÕ Æ A�2�6GC:358L2�X�A�0/8P.P9<;>C�=STG0NJ5;b0/X<¨>-/3 â ¤ 9�-ZAl0N8P.P9<;>C�=q;b3&-}è�h4-/.F8�-WHs8�6SX4-ZX4-18�8L-1J�7a6GJ9<;>=?9�-1J © � A�2�6?C43�3(;>C4.d-f8�9�-�çi2�C4H<-1JL=?6l35Al0W¨k¨>-1J�A�2<¨>8�;@hV¨@-:3L.10N8L8�-1J�;>C�= â ¤ 9�-YÕI;>C�Õi6?XO35-1JLTU-/H;>Cg8L9�-VåHG � 7 0NÕU-:JP0N8L-f;b3fH<2�-:8�6i8L9�-:.n9O0NC�=G-j6/7Z8�9�-¯åHG � 3�-F¨>-/.F85;>6GC�.FJ5;>8L-1J5;b0i0N8 © �fe ¡¶ -1wf·W. â ¤ 9�-Sh<¨>6?8Z;b3Q7aJL6?Ahg!-d7a-1J�-1CO.F-iC ¡ ²YD â

£ ¸Wº



8�9�-F;>J&-1C�-1JL=�ç�;b3&«
-F¨k¨4A:-/0?3�2�J�-WH â ÷ 7e8L9�-1J�-)«
-1JL-Z0qA�2�6?Cf;>C:0�8�J5;>=G=?-1J4Â�-[81M?8L9�-1Cf;>8&«
6G2<¨bHB9O0WTU-
.10/J�J5;>-/HÖ0W«Q0�çE0�7aJP0?.d85;>6?C�6N7�8L9�-SÂ�-181j³3�-1C�-[J�=�çm0/C4HE9�-1C4.d-j8L9�-SÂ�-18S«
6G2<¨bHE9401TU-B7 01;Ü¨>-/HE8L9�-
8�J�;>=?=?-[J�8�9�JL-/359�6N¨bH â�Ã .1.F6?J^HI;>C�=�8L6j8L9�-�3L0NA:-�0NJL=?2�A:-1CV81MGÂ�-18P3ZX4-F¨>6/«$8L9�-f8LJ5;>=?=G-1J�8L9�J�-/3�9�6N¨bH
0NJL-iAj6GJ�-�¨k;@ÕU-d¨@ç�8L6m.F6?CV8P01;@C{0�A�2�6?C âlk 6/«
-1TU-1J[M&8�9�-l8�J5;>=G=?-1J�XV;]0G3o;b3�-1CV85;>J�-F¨�çEJL-1A:6NTU-WH	M
«Z9�-1Ci8L9�-s7 0/ÕU-�JP0/8�-s;b3�.10W¨b.F2V¨]0/8�-/Hi243(;>C�=l8�JP0G.nÕ�3
«
-d¨Ü¨�3�-1h40/JP0N8L-/H ãnm ÁKo ïBp ¸ ä 7aJ�6GAz8�9�-
Â�-[8
8�9O0N8�8�J5;>=G=?-1JL-/Hv8L9�-S-1TU-1CV8 âx 3585;>Al0N8�;@C�=�8�9�-YA�2�6?C�7 0/ÕU-�JP0/8�-f«
;>8L9�6?2�8�8�9�-s8LJP0G.nÕ�3
6N7�8L9�-�¨>-/0?HI;>C�=\Â�-18
;>Cy8�9�-s-[TU-1C<8[M
;>8
;b3 7a6?2�C4H�8L6fX4-iq ¢ ¡srë9<;>=?9�-[JZ8�940/Cv8L9�-q7 0/ÕU-�JP0/8�-�6GX�8P01;@C�-/Hv243�;>C�=�01¨k¨�8�9�-�8�J^0?.PÕ�3&;@Ci8L9�-
-1TU-1CV8 â ¤ 9�-cA�2�6?C�7 0NÕU-�JP0/8�-c0?3
0�7a2�C4.F8�;>6?C�6/7�8�9�-�8�J^0?.PÕ © � ;b3Z3�9�6/«ZCj;>C á ;>=?2�JL-S¡ â×£<¢Fâ ¤ 9�-
7 0NÕU-ZJ^0N8L-
;]3tq ¢ r*7a6GJ�8�JP0G.nÕ�3�«
;>8�9 © � q £ ¶ -1wf·/.Z0/C4H:H<-/.FJL-/0?3�-/3�7a6?J&8LJP0?.PÕ�3�6N7r9<;>=?9�-1J © � âÃ 3q8L9�-�8�J^0?.PÕ © � ;>C4.FJ�-W0?35-W3FM�8�9�-�-u]	-W.F8q6/7)A�2<¨>85;>h<¨>-�3L.10N8L8�-1J�;>C�=�7a6?JSJ�-/01¨&A�2�6?C43�HV-/.FJ�-W0?35-W3
J�-W352<¨>85;>C�=y;>CEX4-18L8�-1JSA�2�6GC�358L2�X Æ 8�J^0?.PÕKA�0/8P.P9<;>C�=yJL-/356/¨@2�85;>6?C â ¤ 9<;b3s-�]e-/.F8�;>TU-F¨�çKJ�-/3�2<¨>8P3\;>C
85;>=G9<8L-1J�3�8�2�X Æ 8LJP0?.PÕ�Al0N8^.n9<;>C�=l35-d¨@-W.F85;>6?Cp0NC4Hi.F6GC435-WÔI2�-[C<8�¨@ç_35Al0W¨k¨>-1Jq7 0NÕU-\.F6?CV8�J�;@X�2�85;>6?C â
vxwyVBz�ZYXYLON{PSR9TOVFXYR�ZYV
¦?;>A�;Ü¨b0/J5¨�çUM�8�9�-y-F¨>-/.F8LJ�6GC�7 0NÕU-yJ^0N8L-v;b3iH<-18�-[J�A�;@C�-/HtX;ç�8�9�-RJP0N8�;>6t6/7Y8�9�-KCV2�A�X4-1J:6N7o356/7a8
-F¨>-/.F8LJ�6GC�8P0/=U3 7a6?2�C4H�8�6�8�9�-�C<2�A�X�-[J 6/7�8�J^0?.PÕ�3�-}è�8LJP0/h�6/¨b0N8�-WH_;>Ci8�9�-Så x G ¥eHV24.n;b0W¨rJ�-1=/;@6GC â\ -/.10/2435-:3�6?A:-j8L9�-l356N7a8Y-F¨>-/.F8LJ�6?CÖ35-d¨@-W.F85;>6?CÖJ�-/ÔU2<;>J�-1A:-1CV8P3 ã ç Î}|�~ �/ç Í Ë M&ç�� ©

ä H<-1h4-1C4Hg6GC
8�9�-f940GH<J�6GC<;b.B-1CVTU;@JL6?C�A:-1CV8�3�2�J�JL6?2�COHI;>C�=y8L9�-:.10NCOHI;bH�0N8L-�8�JP0G.nÕeM48�9�-�-F¨>-/.d8�J�6GCv7 0/ÕU-fJP0/8�-f;b3
h40/JP0NA:-18LJ5;>ª1-/Hm0?3S0_7a2�C4.F85;>6GCg6/7Z8�9�-j8LJP0?.PÕ © � 0/C4H�JL-F¨b0N8�;@TU-:8�J^0?.PÕI;>C�=�;b356/¨b0N85;>6GC�M ~��}� È� � © â
gZ-/.10W¨k¨S8L940N8_~ �}� È� ;b3j8�9�-m3�.101¨]0/JR352�A 6N7Y8�9�-KA:6?A:-1CV8�2�A`6N7o0W¨k¨Y6?8L9�-1J�8LJP0?.PÕ�3B«
;>8�9V;@C 0
.F6GC�-i6N7 ï â³£ ;>C{� Ò � 35h40G.F-UM)0NC4H © ;]3�8�9�-vA:6?A:-1CV8�2�A 6N7\8�9�-i8�J^0?.PÕ�.10/C4HI;bH�0N8L- â ¤ 9�-
-F¨>-/.F8LJ�6GCy7 0NÕU-�JP0/8�-f;b3SH<-18L-1J�A�;>C�-/Hv7a6?Jc8�9�JL-1-�X<;>C43�6N7 ~��}� È� � © âi� 0NA:-F¨�çUM�;>8�;]3SH<-[8�-1JLAB;>C�-/H
7a6?J ~ �}� È� � © � ï�p £ M ïBp £ � ~ ��� È� � © ��¡�0NC4H ~ �}� È� � © ��¡ â ¤ 9�-�A:-/0?3�2�J�-/Hy-d¨@-W.F8�JL6?Cy7 0NÕU-
JP0/8�-�7a6?J�8�9�-s8L9�J�-[-�X<;>C43q6/7&8L9�- ~ �}� È� � © TG0/J5;b0NX<¨>-f;b3�359�6/«ZCv;>C á ;>=?2�JL-�¡ â×£?£;â

£ ¸[Ä



�������YVsZiPnR9TOVFX3RBZYV
¤ 9�-f¦sA ¤ 7 0/ÕU-qJ^0N8�-\0?3
HV-18�-1JLAB;>C�-WHj0/X�6/TU-q;b3
X40G35-/H:6?C�8L9�-)<��u0'�}2@�S<>0@?\J^0N8L-�6?X43�-1J�TU-WHo;>C�8L9�-
� åTø�H�0N8^0�� ¤ 9<;b3	7 0NÕU-&J^0N8�-&;b3�0?H<-/ÔU240/8�-�«Z9�-1CS8�9�-!¦sA ¤ 8P0/=U3�0NJ�-).F6GC43(;bH<-[J�-/H�;@COH<-1h4-1C4H<-[C<8�¨@ç
6N7�«Z9�-18�9�-[J 8L9�-c356N7a8�¨>-1h�8�6GC�;]3&7a6?2�COHB;>C43(;bH<-Y0
Â�-[8 6GJ
C�6G8@� ¤ 9<;b3Z0/h�h�J�6D0?.P9�«Z0G3Ó7a6/¨Ü¨>6/«
-WH_X;ç
8�9�-Z8�6?hlÔU240NJLÕ:0NC401¨@ç�3(;b3
h�JL-/35-[C<8L-/Hs;>CjJL-F7a-1J�-[C4.F-/3HC ¡ ²3D 0NC4H C ¡ Ú D � ÷ C�8�9<;b3)0NC401¨@ç�3(;b3dM	¦BA ¤ 8P0/=U3

Tracks with   Σp�0.2/p 
�

< 0.2

Electron Fake Rates

0
�

0.005
�

0.01
�

0
�

5
�

10 15 20
�

25
�

30

Track Pt
�  (GeV)

Fa
ke

 R
at

e

Tracks with  0.2 < Σp
0.2/p 
�

<�  5
0
�

0.002
�
0.004
�
0.006
�

0
�

5
�

10 15 20 25 30

Track P
�

t
�  (GeV)

Fa
ke

 R
at

e

Tracks with   Σp�0.2/p 
�

> 5

0
�

0.001
�
0.002
�

0
�

5
�

10 15 20 25 30

Track Pt
�  (GeV)

Fa
ke

 R
at

e

� ;>=?2�J�-S¡B� £?£Bc � 0/ÕU-qJ^0N8�-Z7a6?JQ356/7a8Z-F¨>-/.F8�JL6?C43)0?3)0\7a2�C4.d85;>6?Ci6N7�8L9�-�8�JP0G.nÕ © � 0?3ZH<-[J5;>TU-/Hf7aJ�6?A8�J^0?.PÕ�3S-���8�JP0/h46N¨b0N8�;@C�=g8L6K8�9�- � x G ¥eHV24.n;b0W¨QJ�-1=/;@6GC�� ¤ 9�-j7 0/ÕU-�JP0/8�-j;b3�HI;>TU;]HV-/Hg;@C�8L9�J�-1-X<;>C43S6N7�8�9�- ~ ��� ÈÐ � © X4-/.[0N243�-j6/7�8�9�-lH<-1h4-1C4HV-1C4.F-:6N7�8L9�-�ç�� © 0NCOHEç Î}|�~ �Wç Í Ë 35-F¨>-/.d85;>6?CJ�-WÔI2<;>JL-1Aj-[C<8^3
6?Cy8L9�-f8LJP0G.nÕ�A:6?A:-1CV8�2�A � ¤ 9�-s7 0/ÕU-sJ^0N8L-s;b3qHV-/.FJ�-W0?3(;>C�=lAj6/TU;@C�=j8L6j9<;>=G9�-1JTG0W¨>2�-/3�6/7 ~ �}� ÈÐ � © X4-/.10N2O35-y¨>-/3�3:8�JP0G.nÕ�3:0NJ�-y¨k;>ÕU-F¨¢¡�8L6�3�0/85;b3(7y¡u8L9�-Kç�� © 0NC4Huç Î}|£~ �/ç Í ËJ�-WÔI2<;>JL-1Aj-[C<8^3�� ¤ 9�-shV¨@6G8q;b3Q7aJL6?A¤gZ-F7a-1JL-1C4.F-¥C ¡ ²�D �
0NJL-SJ�-/ÔU2<;>J�-/H:8�6f¨k;>-\;>CR0�.F6GC�-�6N7§¦�� Ä:0NX46?2�8q8L9�-S.F-1CV8�JL6N;bHiHI;>J�-/.d85;>6?Ci6N7Ó0ZÂ�-18)«
;@8L9Rç � o ¢ ¡

£ ¸W¡



¶ -1wö0/C4HE8�9�-1JL-F7a6?JL-�8�9�-�¦sA ¤ 8�J^0?.PÕ Æ 8P0/=KJP0N8L-iC�-1-/H�3S8�6KX4-R.F6?CVTU-1JL8�-/HK8�6m0©¨Y4}<��S<>0@?vJ^0N8�-5�§ -18^3s0/J�-i.d6?C43�;]HV-1J�-/Hm8P0N=G=?-/HmX�¡K8L9�-v¦sA ¤ 01¨@=G6?J�;@8L9�AÉ;k7�8�9�-@¡m.d6?CV8P0W;>C�0/8s¨>-/0G358f6GC�-�8LJP0?.PÕ
3�0/85;b3(7y¡U;>C�=y8L9�-�3�6N7a8�¨>-1h�8L6?CKJ�-WÔI2<;>JL-1Aj-[C<8^3�� ¤ 9�-:352�AÀ6N7)8�9�-�8^0N=G=N;>C�=yh�J�6?XO0NX<;k¨k;>85;>-/3FM ©«ª Me6N7
0W¨k¨�8�9�-Y¦BA ¤ ¥eH<24.n;b01¨&8LJP0?.PÕ�3
.F6GC<8^0W;>C�-/H�;@Cp0�.F6?C�-s6/7;¦B� Äl0NX46?2�8q8L9�-)Â�-18Z0@�<;b3FM�;b3qHV-F¥4C�-/H�8L6
X4-S8�9�-�¦BA ¤ Â�-18
7 0/ÕU-sJ^0N8L-UM

©­¬ Í
®Ï}|£¯
Í
� ®±° |£²�¯ Ñ³
ª±´ Ç © ª µ ¡B�³¡'¶

·¹¸�º¹¸�» ¼{½¹¾h¿/À��4�¹¾MÁÀìtÂ�¼ ÃFê;Ä;¾KÅ�ê-À9¾
¤�Æ9Ç È£É3Ê�Ë ¨ ÇYÈiÌOÈÍÇ[ÎÐÏ�ÑFÇ � Ï£Ò}ÉdÓ�Ï)Ï�Æ9Ç ¦BA ¤
Ô>É Õ Ç�ÒÕÉ3Ï�Ç ÓuÑ�ÖBÏ}É[×¢ÖOÈiÇ@Ø'Ç@ÖBÏ}È « ×¢Ï£ÆÙÆ9ÇYÉ@Ø ¡ÛÚ É@Ø'ÑdÒ
Î�ÇYÓ1É ¡ È�ÉYÖOÎ�Ï£Æ9Ç1Ò£Ç�ÔyÑdÒ£Ç'Ü'Ï£ÆUÇxÔ>É Õ Ç7ÒÕÉ3Ï�Çx×ÝÈÞ×¢Ö Ú ÉYÏ£ÇYÎ�ß ¡ Ï�Æ�×ÝÈtÓ�Ñ�ÖBÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ �!¦ ×àÖáÓ�Ç,Ï£Æ9Ç7Ê�Ç@Ï�Æ9ÑBÎ
« Æ�×ÝÓ}Æâ×ÝÈ-ÌOÈÍÇ[ÎâÏ�Ñ,Ó@É ¨ Ó�Ì ¨ ÉYÏ£Ç7Ï�Æ9Çtã�äãMßáÉ�Ó Õ�å Ò£Ñ�ÌUÖOÎâÒ�Ç ¨ ×¢ÇYÈ-Ñ�Ö�Ï£Æ9ÇtÇ � É�ÓuÏ;Ó@É ¨ Ó�Ì ¨ ÉYÏÍ×¢Ñ�Ö#ÑYÔ/Ï�Æ9Ç­Ó�Ñ�Ö Æ
Ï£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖFÑ3ÔHÉ ¨Ü¨)¦ ÏÕÉ3ÖOÎ9ÉYÒ}Î G ÑBÎ�Ç ¨ Ë9Ò�ÑBÓ�ÇYÈ�ÈÍÇYÈ « ×¢Ï£Æ ÆUÇYÉ@Ø ¡©Ú É[Ø'ÑdÒ7ÎBÇYÓ@É ¡ ÈuÜ9Ï£Æ9Ç,Æ9Ç[É[Ø ¡©Ú É@Ø'ÑdÒ
Ó�ÑdÖ�Ï�Ç@Ö�Ï;×¢ÖOÓ ¨ ÌOÎ�ÇYÎ�×¢Ö#Ï£ÆUÇæÊi×ÝÈÍÏÕÉ å ÒÕÉ3Ï£ÇçÈSÆ9Ñ�Ì ¨ Î ßOÇçÈÍÌ9ßUÏ£Ò}ÉdÓ�Ï£Ç[Î�Ï£Ñ�É@Ø'ÑY×�Î Î�Ñ�ÌUß ¨ ÇiÓ�ÑdÌ9Ö�ÏS×¢Ö å9�¤�Æ9Ç�Ê�Ç@Ï£ÆUÑBÎèÌOÈÍÇ[ÎèÏ£ÑFÇYÈSÏÍ×¢ÊéÉ3Ï£ÇéÏ£Æ9Ç#ÉYÊ©ÑdÌ9ÖBÏ)Ñ3Ô¹ÆUÇYÉ@Ø ¡ Ú É@Ø'ÑdÒæ×¢ÖfÏ£Æ9Ç � �Hê*Â Ç1Ï)È�É3Ê Æ
Ë ¨ ÇYÈ « ×àÏ�Æ ¦BA ¤ëÏÕÉ å ÈuÜ-ÌOÈÍÇ[ÈìÏ�Æ9ÇéÈn× å Ö9Ç[ÎÛ×¢Ê©ËOÉdÓ�Ï,ËOÉ3ÒÕÉ3Ê�Ç@Ï£Ç1Ò)È�× å Ö�× ¥ Ó@ÉYÖOÓ�Ç Îs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×¢Ñ�Ö µ ÈSÇ@Ç
¦ ÇYÓuÏÍ×¢Ñ�Ö ÄU� ¢ � £ ¶ Ñ3ÔHÏÕÉ å�å ÇYÎ ¦BA ¤KÏ£ÒÕÉ�Ó Õ Èí×¢Ö Â Ç@ÏÕÈíÔyÒ£ÑdÊîÏ�Æ9Ç�§Bï�¤ ¡d¦ Î9É3ÏÕÉ�È�É3Ê�Ë ¨ Ç � ¤�Æ�×ÝÈæÎ'×�È Æ
Ï£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖè×ÝÈ ¥ Ï£Ï£Ç[Î « ×àÏ�ÆèÏ�Æ9Ç�ÈÍÆáÉ3ËOÇYÈæÑYÔHÏ£Æ9Ç�Ó�ÑdÒ£Ò�ÇYÈÍËOÑ�ÖáÎs×¢Ö å Îs×ÝÈSÏ£ÒÍ×¢ß9ÌUÏÍ×¢Ñ�ÖOÈiÑ3Ô Å É3ÖOÎ Ê Æ Â Ç@ÏÕÈ
ÔyÒ£ÑdÊ G Ñ�ÖBÏ£Ç � É3Ò ¨ ÑðÈ�×¢ÊiÌ ¨ É3ÏÍ×¢ÑdÖOÈiÉ3ÖOÎðÏ£Æ9ÇéÈÍÆOÉYËOÇ�ÑYÔ�Ô>É Õ Ç ¦BA ¤ñÏ}É å È � �«× å Ì9Ò�Ç ¡�� £ º µ É ¶ É3ÖOÎ
µ ß ¶ ÈÍÆUÑ « È;Ï£Æ9Ç­Èn× å Ö9ÇYÎ©×¢Ê©ËOÉdÓ�Ï�ËáÉ3Ò}ÉYÊ©Ç1Ï£Ç@ÒHÈn× å Ö�× ¥ Ó@É3ÖáÓ�ÇçÎs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ Ñ3Ô ¦sA ¤QÏÕÉ å�å ÇYÎ©Ï�Ò}É�Ó Õ È
×¢Ö Å É3ÖOÎ Ê Æ Â Ç1Ï}È � ¤�ÆUÇYÈÍÇçÎs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×¢Ñ�ÖOÈ,É3Ò�Ç7Ñ�ßUÏ}É[×¢Ö9Ç[Î�ÔyÒ£Ñ�ÊòÈn×¢ÊiÌ ¨ ÉYÏÍ×¢Ñ�ÖOÈ¹Ñ3ÔóË9Ò£ÑBÓ�Ç[È£ÈÍÇ[È « Æ�×ÝÓ}Æ
ÊéÉ ¡ ÓuÑ�ÖBÏ}É[×¢Ö=ÆUÇYÉ@Ø ¡#Ú É@Ø'Ñ�ÒiÎBÇYÓ@É ¡ È ¨ × Õ Ç�ã äã}Ü-ôKôõÜ�ôKö,Ü-ö7ö,Ü;ô Å ä Å É3ÖOÎ{ô Ê äÊ Ü÷ÉYÖOÎ=Ó�ÑYØ'Ç@Ò
É ¨ É3Ò å Ç ©�ø ÈÍËOÇYÓ�Ï�Ò£Ì9Ê ÑYÔ,Æ9ÇYÉ@Ø ¡�Ô ÌOÉYÒ Õ Î�ÇYÓ@É ¡ È©ÉYÖOÎQÎ'× ] Ç@Ò�Ç@ÖBÏ�Æ9ÇYÉ@Ø ¡èÚ É@Ø'Ñ�Ò�Ë9Ò£ÑBÎBÌOÓ�ÏÍ×¢ÑdÖ
Ê�ÇYÓ�ÆáÉ3Ö�×ÝÈÍÊéÈ � ¤�ÆUÇiÎs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×¢Ñ�Ö=ÔyÑ�ÒxÔ>É Õ Ç ¦BA ¤�Ï}É å Èx×ÝÈ7Î�Ç@ÒS×àØ'Ç[Î ÌOÈn×¢Ö å Ï£ÒÕÉ�Ó Õ È�×¢Ö Â Ç1Ï}È�ÔyÒ£Ñ�Ê
Ï£ÆUÇ�§Bï ¤ ¡d¦ È£ÉYÊ©Ë ¨ Ç�Ò£Ç Ô Ì�×¢ÒÍ×¢Ö å Ï�ÆOÉ3Ï7Ï�Æ9ÇiÇ@Ø'Ç@ÖBÏ¹Î�Ñ'ÇYÈ7Ö9ÑdÏçÓ�Ñ�ÖBÏ}É@×àÖðÉYÖ ¡m¦ ï �;ù ¤�úûÑ�Ò ¦BA ¤
Ï}É å È � ¤�Æ9Ç­É3ÖBÏÍ× Æ Ï}É å Ò£Ç Ô Ì�×¢Ò£Ç@Ê�Ç@ÖBÏM×ÝÈ§×¢Ê�ËWÑ5ÈÍÇYÎ�Ï£Ñ7ÔyÌ9Ò£Ï�Æ9Ç@ÒHÎ�Ç@Ë ¨ Ç1Ï£Ç¹Ï£Æ9Ç¹Æ9ÇYÉ@Ø ¡)Ú É@Ø'Ñ�ÒHÓ�Ñ�ÖBÏ£Ç1Ö�Ï
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c)�Fakes - Data
�

�«× å ÌUÒ£Ç ¡�� £ º c ê ×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×àÑdÖOÈ)Ñ3ÔH×¢Ê©ËOÉdÓ�Ï,ËOÉ3ÒÕÉ3Ê�Ç@Ï£Ç1Ò)È�× å Ö�× ¥ Ó@ÉYÖOÓ�Ç�ÑYÔtÏ�Ò}É�Ó Õ È7Ó�Ñ�Ò�Ò£ÇYÈSËOÑ�ÖOÎs×¢Ö åÏ£Ñ ¦sA ¤ñÏÕÉ å È � ¤�Æ9Ç$Îs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖOÈâÔyÑ�Ò ÅnÆ Â Ç@ÏÕÈ µ É ¶ Ü;ÉYÖOÎ Ê Æ Â Ç@Ï}È µ ß ¶ É3Ò�Ç$ÔyÒ�Ñ�Ê G Ñ�ÖBÏ£Ç � É3Ò ¨ ÑÈn×¢ÊiÌ ¨ ÉYÏÍ×¢Ñ�ÖOÈ7ÑYÔHÉ3Ö ¡ Ë9Ò�ÑBÓ�ÇYÈ£È « Æ�×ÝÓ}Æ ÊéÉ ¡ Ó�Ñ�ÖBÏ}É@×àÖ Æ9ÇYÉ@Ø ¡©Ú É@Ø'Ñ�Ò¹Î�Ç[Ó@É ¡ ÈuÜ ¨ × Õ Ç)ã äã}Ü/ö7ö,Ü/ôKôÉ3ÖáÎ ôKö � ¤�Æ9Ç Îs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×àÑdÖ Ñ3Ô­Ë9Ì9Ò�Ç$Ô>É Õ ÇYÈ µ Ó ¶ ÜM×ÝÈiÑ�ß9ÏÕÉ[×¢Ö9ÇYÎ=ÔyÒ£ÑdÊ ¦BA ¤ ¥ ÎBÌOÓ�×ÝÉ ¨ Ï�Ò}É�Ó Õ ÈÓ�ÑdÖ�ÏÕÉ[×¢Ö9ÇYÎ�×àÖ Â Ç@Ï}È « ×¢Ï�Æ Ö9Ñ ¦ ï �;ù ¤�úKÑdÒ ¦BA ¤ ÏÕÉ å È � ¤�ÆUÇæÏ�Æ9Ò£Ç1Ç)Î'×�ÈSÏ£ÒS×àßUÌ9ÏÍ×¢Ñ�ÖáÈæÉYÒ£Ç,ÌOÈSÇYÎ#É�ÈÏ£Ç1Ê©Ë ¨ ÉYÏ£ÇYÈ�ÑdÖ�Ï£Æ9Ç ¥ ÏHÏ£Ñ�Î�Ç1Ï£Ç@Ò�Êâ×¢Ö9Ç7Ï�Æ9Ç,ÉYÊ©ÑdÌ9Ö�ÏHÑ3Ô ¦BA ¤ ÏÕÉ å È¹Î�Ì9Ç­Ï£ÑiÆ9ÇYÉ@Ø ¡)Ú É@Ø'Ñ�Ò¹Î�Ç[Ó@É ¡ È×¢Ö Ï�Æ9Ç å Ç@Ö9Ç1ÒÍ×ÝÓ Â Ç@Ï¹È£ÉYÊ©Ë ¨ ÇYÈ �
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Ñ3Ô¹Ï�Æ9Ç©×¢ÖOÓ ¨ ÌOÈ�×¢Ø'Ç Â Ç1Ï)È�É3Ê�Ë ¨ Ç � ¤�Æ9Ç�×àÊ�ËOÉdÓ�ÏiËOÉ3ÒÕÉ3Ê�Ç@Ï£Ç1Ò)È�× å Ö�× ¥ Ó@ÉYÖOÓ�Ç Îs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖQÑ3Ô¹Ô>É Õ Ç
¦BA ¤ëÏÕÉ å È7×ÝÈ)ÈÍÆUÑ « ÖF×¢Ö=��× å Ì9Ò£Ç ¡�� £ º µ Ó ¶}� ¤�Æ9Ç�Îs×ÝÈSÏ£ÒÍ×¢ß9ÌUÏÍ×¢Ñ�Öf×�È7Ç � ËOÇYÓ�Ï�ÇYÎ Ï£Ñ#ßOÇ�È ¡ Ê�Ê�Ç@Ï£ÒS×�Ó
É3Ò�Ñ�Ì9ÖáÎ ª Ç@Ò�Ñì×±Ô÷Ï�Æ9Ç@Ò£Çt×ÝÈ�Ö9ÑçÆ9ÇYÉ@Ø ¡æÚ É@Ø'Ñ�ÒÞÓ�Ñ�ÖBÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ�ßOÇYÓ@É3ÌáÈÍÇx×¢Ï�×ÝÈ;Ï£Æ9Ç@ÖéÎ�ÑdÊâ×¢ÖOÉYÏ£ÇYÎ©ÑdÖ ¨¢¡
ß ¡ Ò£Ç[ÈÍÑ ¨ Ì9ÏS×¢Ñ�Ö=Ç ] ÇYÓuÏ}È � k Ñ « Ç@Ø'Ç@Ò1Ü/É#ÈSÊ�É ¨Ü¨ ÉdÈ ¡ Ê©Ê�Ç@Ï£Ò ¡ ×�È7ÑdßOÈÍÇ@Ò�Ø'ÇYÎ Ï£Ñ « É3Ò}ÎUÈæÏ£ÆUÇiËWÑ5Èn×¢ÏÍ×¢Ø'Ç
Èn×ÝÎ�Ç,ÑYÔ-Ï�Æ9ÇçÎs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ � ¤�Æ�×ÝÈxÉdÈ ¡ Ê©Ê�Ç@Ï£Ò ¡ ×ÝÈxÓ@ÉYÌOÈÍÇ[Î$ß ¡ ËOÉ3Ò�ÏÍ×ÝÓ ¨ ÇYÈ�ÔyÒ£Ñ�Ê Î�ÇYÓ@É ¡ È§×¢Ö Ú × å Æ�Ï1Ü
	 Ñ ÉYÖOÎ�
 Î�ÇYÓ@É ¡ ÈtÉ3ÖOÎ ÆUÇYÉ@Ø ¡©Ú É[Ø'ÑdÒ7ÎBÇYÓ@É ¡ È �tG Ñ�ÖBÏ£Ç � ÉYÒ ¨ Ñ#ÈÍÏ�ÌOÎs×¢ÇYÈ7ÈSÆ9Ñ « Ï£ÆOÉYÏ qcÄ9�³¡'r Ñ3ÔÏ£ÆUÇ Â Ç@ÏÕÈxÓ�ÑdÖ�Ï�ÒÍ×¢ß9Ì9ÏS×¢Ö å Ï£Ò}ÉdÓ Õ È�×àÖFÏ�Æ9Ç)Ô>É Õ Ç ¦BA ¤ñÎ'×�ÈSÏ£ÒS×àßUÌ9ÏÍ×¢Ñ�ÖlÑ�ÒÍ× å ×àÖáÉ3Ï£ÇiÔyÒ£ÑdÊ¤Æ9ÇYÉ@Ø ¡�Ú É@Ø'ÑdÒ
Î�ÇYÓ1É ¡ È � \ ÇYÓ@ÉYÌOÈÍÇ¹Ñ3Ô Ï£Æ9Ç ¦ ï �;ù ¤�ú É3ÖBÏÍ× Æ ÈSÇ ¨ ÇYÓ�ÏS×àÑdÖ#Ò£Ç Ô Ì�×¢Ò£Ç@Ê�Ç@ÖBÏ@Ü�Ï�Ò}ÉdÓ Õ ÈMÔyÒ£Ñ�Ê�Æ9ÇYÉ@Ø ¡æÚ É@Ø'ÑdÒ
Î�ÇYÓ1É ¡ ÈtÉ3Ò�Ç,Ç � ËOÇYÓuÏ£ÇYÎ©Ê�Ñ'ÈSÏ ¨¢¡ ×¢Ö Ï£ÆUÇ)ÓuÑ�Ò£Ç,ÑYÔ-Ï�Æ9ÇçÎs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ �
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Data
�
Fit

�«× å ÌUÒ£Ç�� ����� c ê ×�ÈSÏ£ÒS×àßUÌ9ÏÍ×¢Ñ�ÖFÑYÔ�×¢Ê©ËOÉdÓ�ÏtËOÉYÒ}É3Ê�Ç@Ï�Ç@ÒtÈ�× å Ö�×���Ó@ÉYÖOÓ�Ç,Ñ3Ô������ ÏÕÉ å�å ÇYÎ�Ï£ÒÕÉ�Ó! 9ÈHÓ�Ñ�Ö#"Ï}É@×¢Ö9ÇYÎæ×¢Ö%$£Ç@Ï}È'&�×àÏ�Æ)( ø o+* �+,xÇ ù Ü�×¢ÖiÏ£Æ9Ç�-Bï.� � ¦ È�É3Ê�Ë0/¢Ç � µ ËOÑ3×¢Ö�ÏÕÈ ¶Õ� ��Æ9ÇÞÈÍÑ1/ ×ÝÎiÆ�×ÝÈÍÏ�Ñ å ÒÕÉ3ÊÒ£Ç1Ë9Ò£ÇYÈSÇ@ÖBÏ}È/Ï£ÆUÇ.�OÏ2"�Ò�ÇYÈÍÌ0/¢ÏÕÈMÑ�ß9ÏÕÉ[×¢Ö9ÇYÎ)ß ¡ �OÏ£ÏS×¢Ö å Ï£ÆUÇtÉ3ßOÑYØ'ÇtÎ'×�ÈSÏ£ÒS×àßUÌ9ÏÍ×¢Ñ�Ö)&�×¢Ï£ÆiÏ�Æ9Ç�Ï�Æ9Ò£Ç@Ç;Ï�Ç@Ê3"Ë0/ÝÉ3Ï�Ç#Îs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×¢Ñ�ÖOÈ�ÈÍÆ9Ñ1&tÖ=×¢Öf�«× å ÌUÒ£Ç4� �5�76B� ��Æ9Ç3�OÏçÎ�Ç1Ï£Ç@Ò�Êâ×¢Ö9ÇYÈ7Ï�Æ9Ç�Ò}ÉYÏ£Ç�Ñ3Ô¹Ö9ÑdÖ#"yÆ9ÇYÉ@Ø ¡Ú É@Ø'Ñ�Ò'$£Ç1Ï}È�Ï}É å�å ÇYÎ�ß ¡ ����� Ï£Ñ�ßOÇ98 �0:;6����sr Ñ3ÔóÏ£Æ9Ç,Ï�Ñ�Ï}É</=�>�0�?$£Ç1ÏtÏ}É ådå ×¢Ö å ÒÕÉ3Ï�Ç �

� 8A@



�«× å Ì9Ò�Ç)� ����� ÈSÆ9Ñ1&¹ÈìÏ�Æ9ÇiÈ�× å Ö9ÇYÎ ×¢Ê©ËáÉ�Ó�Ï­Èn× å ÖB×B�WÓ@É3ÖOÓuÇ�Îs×ÝÈSÏ£ÒÍ×¢ß9ÌUÏÍ×¢Ñ�Ö=ÑYÔ%���0�KÏ}É å Èí×¢Ö)$£Ç@ÏÕÈ
Ñ3Ô§Ï£Æ9Ç�-Bï.� � ¦ Î9É3ÏÕÉ�È£ÉYÊ©Ë�/àÇ¥ÉA/¢Ñ�Ö å &�×¢Ï�ÆFÏ£Æ9ÇçÒ£ÇYÈSÌ0/¢Ï}ÈxÑYÔ;Ï£Æ9ÇC�OÏ � ��Æ9Ç¥Ó�Ñ�Ê�ËOÑ'È�×àÏS×¢Ñ�ÖðÑ3Ô;Ï�Æ9Ç
����� Ï}É å È¹Î�Ç@Ï�Ç@Ò£Êi×¢Ö9ÇYÎ©ÔyÒ£ÑdÊ Ï£Æ�×ÝÈ=�OÏ£ÏS×¢Ö å Ë9Ò�ÑBÓ�ÇYÎ�Ì9Ò�Ç7×�È c

D �OÉ� 'Ç[È c 8 � p ¦E:F6 p �sr
DHG j È c *@¦ p�� :F� p 6sr
DHI j È c *J� p�� :H� p 6'r
KSÖFÑ�Ò}ÎBÇ@Ò,Ï£Ñ Ó�ÆUÇYÓL �ÔyÑdÒ,É3Ö ¡ ß�×ÝÉ�Èx×¢Ö=Ï£ÆUÇ+�OÏ£ÏS×àÖ å ËUÒ£ÑBÓ�ÇYÎBÌ9Ò£ÇéÎ�Ì9ÇiÏ�Ñ�Ï�Æ9Ç�ÈM/±× å ÆBÏN/ ¡ ÉdÈ ¡ Ê3"

Ê�Ç@Ï£ÒS×�ÓéÈÍÆOÉYËWÇ Ñ3Ô­Ï£Æ9Ç�Ô>É� 'Ç������ Îs×ÝÈSÏ£ÒÍ×¢ß9ÌUÏÍ×¢Ñ�Ö�ÜtÏ�Æ9Ç3�OÏ9&ÞÉ�È)Ò£Ç1ËWÇ[É3Ï£Ç[ÎÐÌáÈn×¢Ö å É�ÈiÈÍÆáÉ3ËOÇ�ÔyÑdÒ
Ï£ÆUÇæËOÑ5Èn×¢ÏÍ×¢Ø'Çæ×¢Ê�ËOÉ�ÓuÏxËOÉYÒ}ÉYÊ©Ç@Ï�Ç@Ò¹Èn× å Ö�×���Ó@É3ÖáÓ�ÇiÏ£Æ9ÇçÈSÆOÉ3ËOÇ)ÑYÔ-Ï�Æ9Ç,Ö9Ç å É3ÏÍ×¢Ø'Ç¥Îs×ÝÈÍÏ£ÒS×¢ß9Ì9ÏÍ×¢ÑdÖ � KSÖ
Ñ�Ï�Æ9Ç@Ò�&�Ñ�ÒÕÎ9È�Ü÷Ï£Æ9Ç�Ö9Ç å É3ÏS×àØ'Ç$Èn×ÝÎ�Ç�ÑYÔ¹Ï£Æ9ÇéÎs×ÝÈÍÏ�ÒÍ×¢ß9Ì9ÏS×àÑdÖ{×ÝÈ3O Ú ×¢Ë9ËOÇYÎ#PFÉYÒ£Ñ�ÌUÖOÎ?Q@Ç@Ò£Ñ � ��Æ�×ÝÈì×ÝÈ
Î�ÑdÖ9ÇtßOÇYÓ@É3ÌáÈÍÇ¹Ï£Æ9ÇtÖ9Ç å É3ÏS×¢Ø'Ç¹Èn×ÝÎ�Ç¹Ñ3Ô�Ï£Æ9Ç¹Î'×�ÈSÏ£ÒS×àßUÌ9ÏÍ×¢Ñ�Ö�×ÝÈ;Î�Ñ�Êi×¢ÖOÉ3Ï�ÇYÎiß ¡ Q@Ç@Ò£Ñ%/ ×±ÔyÇ@ÏS×¢Ê©ÇtÏ�Ò}É�Ó! UÈ
Îs×ÝÈÍË�/�ÉdÓ�ÇYÎ#Î�Ì9Ç¹Ï£Ñ)� ù ú Ò£ÇYÈSÑ�/¢Ì9ÏS×àÑdÖ#ÇJR�ÇYÓ�Ï}È �TS È�×¢Ö å Ï�Æ�×ÝÈ�Ç � ÉdÓ�ÏN/ ¡ È ¡ Ê�Ê©Ç1Ï£ÒÍ×ÝÓtÎs×ÝÈSÏ£ÒÍ×¢ß9ÌUÏÍ×¢Ñ�Ö É�È
É)Ï£Ç1Ê©Ë0/ÝÉYÏ£ÇxÔyÑdÒ�Ô>É� 'ÇC���0� Ï}É å ÈtÉ3ÖOÎ�Ò�Ç@ËOÇYÉ3ÏS×àÖ å Ï£Æ9ÇU�OÏÞÉ)Ø�É</¢Ì9Ç,Ñ3Ô�8 � p�@ :V6 p ��r ÔyÑ�ÒtÏ�Æ9ÇxÔ>É� 'Ç
Ó�ÑdÖ�Ï�ÒÍ×¢ß9Ì9ÏS×àÑdÖ ×ÝÈíÑdß9Ï}É@×àÖUÇYÎW&tÆ�×ÝÓ}Æ�×ÝÈX&�×àÏ�Æ�×¢ÖFÏ£Æ9Ç,Ç@Ò�Ò£ÑdÒ}È�Ñ3Ô§Ï£Æ9ÇU�OÒÕÈÍÏ=�OÏ¹Ò£ÇYÈSÌ0/¢Ï}È �

YtÉ�ÈSÇYÎÛÑdÖèÏ�Æ9Ç�É3ßOÑYØ'Ç�Ë9Ò£ÑBÓ�Ç[Î�Ì9Ò£Ç�Ï£ÆUÇZ���0�[$£Ç1Ï7Êâ×ÝÈSÏ}É å Ò}ÉYÏ£Ç)×ÝÈæÒ�ÇYÈ£Ó@É</¢ÇYÎÛß ¡ 8 �9:[6 p �sr
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®�¯îè�ç ýyë5ï,ä>� :��«½ ¼uºB:��«: � ¼-�h�6¶MºB:-�h:@   -�h� ¼uºB:-�h: �  -� � ·@ºB:-�h:   ¶/:��h¹@:�º�:��h:@½
a�à"�Dç æY¯îè�ç ýyë5ï6ä�� :�� » ¶'ºB:��«: � � ��¶/¹�ºB:-�h: » » � » ¶'ºB:-�h:   » �h� � ºB:-�h:   ¿y±)µ�ÀqºBµn±�µq´

��  � f ¡U¶/¹ :¢¡�£u¤�¥�¦u=
¸¢ç æ�Þ�ë,� �"� #hg :��«� ¹uºB:��«: � ¼-�h 6¶MºB:-�h:@�  -�h½ » ºB:-�h:�· �-��¶M·@ºB:-�h:�· ¶ � �h: � º�:���¶/:
i¬ * :��«� ¹uºB:��«: � ¼-�h 6¶MºB:-�h:@�  -�h½ » ºB:-�h:�· �-��¶M·@ºB:-�h:�· ¶ � �h: � º�:���¶/:
®�¯îè�ç ýyë5ï,ä>� :��«�  uºB:��«: � ¼-�h¼ » ºB:-�h:@   -�¾·u¶'ºB:-�h:�· �-�h:�·@ºB:-�h:�· ¶@¶,�¾·�¹�º�:���¶/:
a�à"�Dç æY¯îè�ç ýyë5ï6ä�� :�� � ¹uºB:��«: � ¶6�h½u· ºB:-�h: » » � » » ºB:-�h: �  -�h¼ :uºB:-�h:�· ¿n±³´YÁqºÂµn±)µ�¿

Ã>äM�v�DçB·)��¶6¬�Ã$ß�ç$Çîèìä,ã�Þ"àDë,��D ¶ F�ë+Ç�����<çSï)ç ��Þìá¢æíä,á�á àD��ÿ#ï6ä+è"àDë,êíá�ç ï)ç �-Þ�á�ç��Dç5ã�Þ"àDë,�jã�è�àDÞ�çSè�àâä�ûu�íç�Çîë,è�ç
Þ�è"àDÿ,ÿ,çSè'è�ç Ô ê�àDè�ç ýyç �-Þ û-ä,á9ä�Çîê��íãWÞ�àDë,�dë+ÇÄ��ç ÞAý#êv�DÞ�àDæv�!àâãFàDÞ��rä5�íú�Þ�ë,ædýjä,á�á�� J è�è�ë,è�á9ä+è�ç=ú�ê�ç=Þ�ë

gë,�-Þ�çyÆAä+è$�Zë®á�Þ�ä5Þ�àâá�Þ"àâã á��BÃ$ß�çB�âä,á�Þ°ã�ëM�Dê�ýy�xá�ß�ë'�9á|Þ�ß�ç@� ��zä,ã ã�çSæ�Þ�ä5�íã�ç�Çîë6è|çSï)ç ��Þìá'ã�ë,�-Þ�ä àD�Y¯
àD��ÿxä��Dç æ4Þ�ë,�?ÅÆ,Â¼A��ç Þ�áWûÇ�íç�Çîë,è�çdä+�-�xã�ë6è�è�ç�ã�Þ�àDë,�åá@ä+æ4æv�!àZç�úQÞ�ëgÞ�ß�çC�Dç æ�Þ�ë,��àâú�ç �-Þ�à!³�ãSä+Þ�àDë6�
ç�H®ãFàDç �íãFàDç5áW�

ï6ä+è"àZç�á��íç Þ$�Aç ç �È�'¯É· ¶ Çîë6è�Þ�ë6æ�ýjä,á�á�ç5áIàD�3Þ�ß�çrè�ä5��ÿ,çxë+ÇÊ¶> @:¯Þ�ëÈ¶/¹ :Ë�9ç>.<;5ã/=���a|ç5á�æ-àZÞ�ç
Þ�ß4çxä+ÿ,ÿ6è�ç5á�á àDï)ç¯è�ç ý�ë5ï6ä��°ë+Çyú)à¾�Dç æ4Þ�ë,�3ç ï)ç �-Þ�áyÞ�ß�ç è�çxä+è�çxá�Þ�à"�"�yá"ë,ýyç%ç ï)ç �-Þ�á�ãWë,�-Þ�è�à)��ê4Þ�àD��ÿ
Þ�ërÞ�ß�çy³í�íä��A� ��=ä6ã ã�ç æ�Þìä+�íãWçIàD�*Þ�ß�ç��Dç æ�Þ�ë,�qÅÌ��ç Þìá@ã�ßíä+���4ç������"�¯Þ�ß�àâá@ã ä6á�çw�íë,Þ�ßË���.áHú�ç5ã ä �
�Dç æ�Þ�ë,��àâã ä>�¾�D�?��ê�Þ#ë,�4ç�ë5Ç9Þ�ß�çw�Dç æ�Þ�ë,�íá@àâá@ç�àDÞ�ß�çSè#��ë,Þ#è�ç5ã�ë,�åá�Þ�è�êíã�Þ�ç5ú�ë,è@àDÞ@àâáyägÞ�ä+ê~�'ß�àâã�ß
ú�ç5ãSä��4á;ßåä,ú�è�ë,��àâã ä>�¾�D�dÇîë,è�ý#àD��ÿyäj��ç ÞS�9Ã$ß�ç?è�çSý�ä àZ�-àZ�4ÿ�úUà"�Dç æ�Þ�ë,�íá9ã�ë6��Þ�è�à)��ê�Þ�ç�Þ�ë#Þ�ß�ç9�'Å~��ç Þìá
ë+ÇA� ��$çSï)ç ��Þìá'ä+æ�æ4è�ë ��àDýjä+Þ�ç��D� » �«½ ¶ Þ�ëÊ���h¼ ¶ Çîë6è|Þ�ë,æ%ýjä,á�á"ç5á�àD�%Þ�ß4ç@è�ä5��ÿ,ç#ë5Ç¨¶> @:dä+�íú1¶/¹ :
�9ç>.<;�ã = �
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��ÇîÞ�çSè�ä>�¾��á�ç��Dç5ã�Þ"àDë,�©Þ�ß4ç�³í�íä>�=� ��yá�ä5ý�æv�Dçxã�ë6��Þìä�àD�íádä+æ4æ�è�ë �-àZýjä+Þ�ç��D�ªç Ô êíä>�=ä5ý�ë6ê���Þjë+Ç
ç��Dç5ã�Þ�è�ë6�íá?ä+�åúgý#ê�ë,�íáW��Ã$ß�çHè�ç��âä5Þ�àDï)çyã�ë,�-Þ�è"à)��ê�Þ�àDë6��ë5Ç$ç�ä,ã�ß�ý#ê4ë,�%Þ"��æíç=àéá » ¹�� �U¶ ÆW
¢Í�^<û
¶M·:�h¼ ¶ ÆW
¢Í¨¯ ë6�v�D�)ûn¶>:-�h¹ ¶ ÆW
¢^Î¯îë,�6�Z�fä+�íú � � �h� ¶ Çîë,è=ÆW
�Kcý#ê4ë,�íáW�

ÏjÐ�ÑLÐ�Ñ ÒLÓ¨ÔvÕ�Ö�×{Ø�Õ�Ù$ÚUÛÝÜ¨ÚnÖ�ÞvÕ�Ø]Ù[Ü9Õ�Ù$ÖÇÔ

§ ��á"Þ�ç ýjä+Þ"àâãtê4�íã�ç è�Þ�ä�àD�-Þ�àDç5á>ã�ë,�-Þ�è"à)��ê�Þ�àD��ÿ�Þ�ë9Þ�ß�çAú�ç Þ�ç è�ý#àD��ç5ú?ä6ã ã�ç æ4Þ�ä+�åã�çAä+è�àâá"ç$ýjä�àD�v�D�?Çîè�ë,ý
ýyë-ú�ç��!àD��ÿ�ë5Ç�Þ�ß�ç=�"��àDÞ�àâä���ä5�íúd�þàD�íä�� § Þìä+Þ�ç<E9ä,ú)àéä5Þ�àDë,�1D�ß[àYáRä+�íú�â�àYá¨F�û-Þ�ß�ç�ê��íã�ç è�Þ�ä àZ�-Þ"�IàD�
Þ�ß4çL��çSÞ'ç ��ç è�ÿ,�dá�ã ä��DçHä+�íúdÞ�ß�ç=æ�è�ë-ã�ç5á�á�ýyë-ú�ç��!àD��ÿw�-�dúUà"x�ç è�çS��Þ¨
gë6��Þ�çIÆAä5èÉ�Dë�ÿ6ç ��ç èìä+Þ�ë6è�áW�

Ã$ß�çxç è�è�ë,èrú�ê�ç%Þ�ëeÞ�ß�çx� § EÛä+�åú±� § EØý�ë-ú�çI�&àD��ÿªàâá�ç5á"Þ�àDý�ä5Þ�ç5úÈ�-�©Þ�äMã)àD��ÿªßåä��!Ç#Þ�ß�ç
úUà"x�ç è�çS�íã�çw�íç Þ$�$çSç ��Þ�ß�çdü������ �   % ã ä>�âã�êv�âä+Þ�ç5ú1�$àZÞ�ß*Þ�ß�çdú-ç�Ç�ä+êv�DÞ�
gë6��Þ�ç�ÆAä5èÉ�Dë�æåä+è�ä5ý�çSÞ�ç èìá
ä+�åú­Þ�ß�ç#ë,��çyë �4Þ�ä�àD��ç�ú­àD�¯á�ä+ýyæv�Dç5á��$àDÞ�ßxÞ�ß4ç#� § EYä+�íúx� § E1Þ�ê�è���ç5ú%ëMx�á"ç æíä+èìä+Þ�ç��D�)��Ã$ß�ç
è�ç�á�êv�DÞ�àD��ÿ�è�ç��âä+Þ"àDï)çgê��íãWç è�Þìä�àD��Þ"�¯àâá�º�  ¶ ä+�åúäº �)¶ Çîë,èyÞ�ß�çrý�ë-ú�çI�&àD��ÿ�ë+Ç=� § EØä+�åúª� § E
è�ä6úUàâä+Þ"àZë6��û¢è�ç5á�æíç5ã�Þ"àDï)ç��D�x§å @¼+¨õ�

ÃþëHú�çSÞ�ç è�ýIàD��ç'Þ�ß�ç'ê��íã�çSè�Þ�ä àD��Þ"�Hú�ê�ç'Þ�ëL��çSÞ�ç ��ç è�ÿ,�^á�ã ä>�Zç:û,Þ�ß�ç���çSÞ�ç ��ç è�ÿ+àDç5á<àD��Þ�ß�ç¨
gë,�-Þ�ç
ÆAä+è$�Dë��$ç è�ç|ï6ä+è"àDç5úw�$àZÞ�ß�àD�¢º�¶>: ¶ ë5Ç>Þ�ß�ç�ú�ç�Ç�ä5êv�DÞ'ï6ä��Dê�ç5áW�K�åè�ë,ý]Þ�ß�ç�ã�ßíä+��ÿ6ç5átàD�dÞ�ß4ç?ä6ã ã�ç æY¯
Þ�ä5�íã�ç)ûíä@è�ç��âä+Þ"àZï)çHê��íã�çSè�Þ�ä àD��Þ"�yë+Çjº�  ¶ àâá9ä,á�áõàDÿ,��ç5ú%ú-ê�ç=Þ�ë_��ç Þ'ç ��ç è�ÿ,�já�ã ä>�Dç)�

Ã$ß�ç�ú�ç æíç �íú�çS�íã�ç'ë+Ç�Þ�ß�ç?ä6ã ã�ç æ4Þ�ä+�åã�ç'ë,�yÞ�ß�ç'ýyë-ú�ç��!àD��ÿHë+Ç�Þ�ß�ç'����<æ4è�ë-ã�ç5á�á<Çîè�ë,ý]ú)à¾x�ç è�ç �-Þ

gë,�-Þ�ç'ÆAä5èÉ�Dë?ÿ,çS��ç è�ä5Þ�ë6è�án�'ä,á>á�Þ�êíúUàDç5ú?àZ�Hç ï)ç �-Þ�á¢ÿ6ç ��ç èìä+Þ�ç�ú��$àDÞ�ß@Þ�ß4ç'� J Enæ©�ç�P§è� ½,¨6
gë,�-Þ�ç
ÆAä+è$�Dë��jÃ$ß�ç=è�ç5á�êv�DÞìáL�$ç è�ç@ãWë,ýyæíä+è�ç5ú�Þ�ë#Þ�ß4ç�ë6��ç5á$ë@��Þ�ä àZ�4ç5ú�àD��Þ�ß�çHú�ç�Ç�ä5êv�DÞ|�I��Aá�ä5ý�æv�DçHÿ,ç �Y¯
ç èìä+Þ�ç�ú��$àDÞ�ßxÞ�ß�çé^�`BÃ'�|���7
gë,�-Þ�ç�ÆAä5èÉ�Dëdÿ,ç �4ç è�ä5Þ�ë,èS�?�1è�ç��âä+Þ"àDï)çyá��4á�Þ�çSý�ä5Þ�àâã�ê��åã�ç è�Þìä�àD�-Þ��
ë+Ç¨ºÂ  ¶ àâá=ä,á�á àDÿ,��ç�ú�Þ�ëdÞ�ß4çyã ä��âã�êv�âä5Þ�ç5úxä,ã ãWç æ�Þ�ä5�íã�çA�íä,á"ç5ú­ë6�%Þ�ß�ç#è�ç5á�ê6�ZÞìá|Çîè�ë,ý�Þ�ß�ç#Þ$�Aë

gë,�-Þ�ç#ÆAä5èÉ�Dëdá�ä5ý�æ6�Zç�á��

Ã$ß�ç=ú�çSæ çS�íú�ç �íãWç|ë5Ç�Þ�ß�ç?æ�è"àZýjä+è���ï)çSè�Þ�çW�#³�ú�êíãFàâä>��è�ç Ô ê�àDè�ç ý�çS��ÞjD[\�ê � !õ  ��ë 5ì� :#ã�ý�F�ä+�íú
Þ�ß4ç'ú�ç æíç �åú�ç �íã�çKë5Ç¢Þ�ß�ç]�Dç æ4Þ�ë,�@àâá"ëM�âä+Þ"àZë6��ë,�#Þ�ß�ç;àD�íá"Þ�ä5��Þìä+��ç ë6êíáÇ�Dê�ýIàD��ë:á àDÞ"�yä��âá�ëHã�ë6��Þ�è�à)��ê�Þ�ç
Þ�ë%Þ�ß�çdá"��á"Þ�ç ýjä+Þ"àéãyê��íã�ç è�Þ�ä àZ�-Þ"��ë5Ç9Þ�ß�çj� ��Hä6ã ã�ç æ�Þìä+�íãWç�ã ä>�âã�êv�âä+Þ"àZë6���~Ã$ß�ç�ï)çSè�Þ�çW�%³�ú�êíãFàâä>�
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è�ç Ô ê�àDè�ç ý�çS��Þ��zä,á#á"Þ�êíúUàDç5út�$àZÞ�ßÈ� � í���çSï)ç ��Þìá=ä,á@ä�Çîê��íã�Þ"àDë,�*ë+Ç9Þ�ß�ç	�Dê�ý#àD��ë)áõàDÞ��Qä+�íú
�-ê�ý��íç èKë+Ç���ç Þìá����©è�çI�éä5Þ�àDï)ç=á"��á"Þ�ç ýjä+Þ"àéã'ê��íãWç è�Þìä�àD��Þ"�#ë5Ç9îÝº �U¶ àâá$ä6á�áõàZÿ6��ç5ú�ë,�jÞ�ß�ç?ï)çSè�Þ�çW�
³�ú�êåãFàâä���è�ç Ô ê�àDè�ç ýyç �-Þ û�ä,á�á"ê�ý#àZ�4ÿ¯Þ�ß�çdç�H®ãFàDç �íãW��ë5Ç=Þ�ß�çdï)ç è�Þ�ç��xè�ç Ô ê�àDè�ç ýyç �-Þ�àâáé8 ä+Þjä,áyä
Çîê��íãWÞ�àDë,�*ë+Ç9Þ�ß�çC�Dê�ý#àD��ë)áõàZÞ"�)�dÍ?á àD��ÿ%Þ�ß�ç�� � í��*ú�ä+Þìä%á�ä5ý�æv�Dç)ûKägè�ç��âä+Þ"àZï)ç®á��4á�Þ�çSý�ä5Þ�àâã
ê��íãWç è�Þìä�àD��Þ"�%ë5ÇBº�¶ ¶ àâá�ç5á"Þ�àDýjä+Þ�ç�ú¯ä,á�á�ê�ý#àD��ÿ�Þ�ß�ç#àéá"ëM�âä+Þ"àDë,�©ç�H®ãFàDç �íã��dàâá�8�ä+Þ^ä®Çîê��íãWÞ�àDë,�
ë+ÇAÞ�ß�ç��Dê�ý#àD��ë)áõàZÞ"��§è  ¼,¨õ�?ÆKë6ý���àD��àD��ÿgÞ�ß�ç@Þ$�$ë®ã�ë,�-Þ�è"à��4ê�Þ�àDë,�åá�û>ä�è�çI�éä5Þ�àDï)çwº �)¶ á��4á�Þ�çSý�ä5Þ�àâã
ê��íãWç è�Þìä�àD��Þ"��àâá9ä,á�á àDÿ,��ç�úgÞ�ë#Þ�ß4ç@ä6ã ã�ç æ4Þ�ä+�åã�çHú�ê�ç=Þ�ë��Dê�ýIàD��ë:á àDÞ"�dè�ç��âä+Þ�ç5ú�çIx¢ç�ã�Þ�áW�

�þàD�íä��"�D�)û�Þ�ß�ç|�I��Kä6ã ã�ç æ4Þ�ä+�åã�ç?ú-ë)ç5á;��ë6Þ'ú�çSæ çS�íú�Dlï�¶ ¶ ê��íã�ç è�Þ�ä àZ�-Þ"��F>ë6��Þ�ß�ç�ã�ß�ë+àâã�ç9ë+Ç>Þ�ß�ç
æíä5è�Þ�ë6�%úUàâá"Þ�è�à)��ê4Þ�àDë,�%Çîê��íã�Þ"àDë,�íá'êíá�ç�ú®àD�gÞ�ß�ç=ÿ,ç ��çSè�ä+Þ"àDë,�gë5ÇKÞ�ß4ç��I��Aá�ä5ý�æ6�Zç�á��

Ã$ß�çyã�ë6ý�æíë,�4ç ��Þìá|ãWë,�-Þ�è�à)��ê4Þ�àD��ÿdÞ�ë�Þ�ß�ç#á"��á"Þ�ç ýjä+Þ"àâã@ê��íã�ç è�Þ�ä àZ�-Þ"�dë+ÇAÞ�ß�çAãUàD��çSý�ä5Þ�àâã#ä,ã�¯
ã�ç æ4Þ�ä+�åã�ç=ë+ÇA����$ç ï)ç �-Þ�á'ä5è�çyá"ê�ý�ýjä+è"à)ð ç5ú®àD�tÃ>äM�v�Dçw·:� � �9�1Þ�ë,Þìä��tá��4á�Þ�ç ý�ä5Þ�àâã@ç è�è�ë,è9ë+ÇRºB¹ ¶
àâá�ë@��Þ�ä àD��ç5ú��-��Þ�ß�çHá�ê�ývàD� Ô êíä6ú�è�ä5Þ�ê�è�ç@ë5ÇAä��"�>Þ�ß4ç@ä'�íë+ï)çHý�çS��Þ"àZë6��ç5ú�ê��íãWç è�Þìä�àD��Þ"àDç5á��

§ ë,ê�èìã�ç Í9�íã�ç è�Þ�ä�àD�-Þ"�
�"��àDÞ"àéä>�Ká"Þ�ä5Þ�ç@èìä,úUàâä5Þ�àDë,� º �U¶
��àZ�åä��tá�Þ�ä5Þ�ç=è�ä6úUàâä+Þ"àZë6� º�  ¶

gë6��Þ�ç#ÆAä+èÉ�Dëdú-ç æíç �íú�ç �åã�ç º�  ¶
})çSÞ'ç ��ç è�ÿ,�dá�ã ä��Dç º�  ¶
¸¢ê4ýIàD��ë:á àDÞ"�%ú�ç æíç �åú�ç �íã�ç º �U¶
Ã�ë,Þìä�� º�¹ ¶

Ã>äM�v�Dç�·)� � ¬$ÆKë,ýyæíë,��ç �-Þ�á9ã�ë6��Þ�è�à)��ê�Þ"àZ�4ÿ�Þ�ëyÞ�ß�çHá"��á"Þ�ç ýjä+Þ"àéã?ê��åã�ç è�Þìä�àD�-Þ��jë,�gÞ�ß�çHü ���� �

N�ñ�ò óõô9ö>÷�÷�ø�ôùøGú ûRö>ø�ü¢ûRý þ ÿ � r�������Xlr

Ã$ß�ç'Þ�è�àDÿ,ÿ6ç èKè�ç Ô ê�àDè�ç ýyç��-Þ�êíá�ç�ú�Çîë,è�Þ�ß�ç9á�ç��Dç5ãWÞ�àDë	�#ë5Ç�Þ�ß4çG� ç ï)ç��-Þ>á�ä+ýyæv�Dç'àéá�ä�ãWë,ý���à
�íä5Þ�àDë	�
ë+Ç9Þ�ß�ç��Zë6ÿ+àâã ä>����
vë5Ç9á�çSï)ç è�ä>�$çI�Zç�ã�Þ�è�ë	��ä��íú�ý#ê4ë	�¯Þ�è�àDÿ,ÿ6ç è�áWûKú�ç5á àDÿ���ç5ú�Þ�ëgýjä�à
��Þìä�à
�*ß�àDÿ,ß
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�þàDÿ,ê4è�ç<·�� ��� J HdãFàDç��åã��#ë��²Þ�ß�ç�� ��Ã D"äuF�ä��íú i¬ * D �qF�è�ç Ô ê�àDè�ç ýyç��-Þ�á<ë���Þ�ß4ç�¸¢ç ï)çI� � ç��Dç5ãWÞ�è�ë��
Þ�è"àDÿ,ÿ,çSè�á���Ã$ß�ç��Dë,ÿ5àéãSä���!_E1ë��'Þ�ß�çyÞÉ�Aë�Þ�è"àDÿ,ÿ,çSè�á°àâá?ýyç5ä,á"ê�è�ç5ú%Þ�ë��íçwîo¶/: :#"ØçIHdãFàDç��-Þ$�îë6è
ç��Dç5ã�Þ�è�ë��íá;à
�gÞ�ß4ç	� á�ä5ý�æv�Dç��
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ÊÒÍjÌ`ÄoÅÒÍsÑWÉ Ú Ï3À^Ï®ÙþÌVÓRàtÅVÍ o�ÆtíjÌ`ÏÞÕpo�ÆYã]ÆGÙ�Ñ
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= ã(�



ï Ç(´ÿð7�¬Æ5ñ Å Ú ÀÎÍ�ÅuÐ�Ìgà�Æ^ä�È+*-4*ÀtÏRÐ¶ÅuÄoÏÞÌgà ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�ã�â(q�â]ä V í$ô�ô�q \

ï Ç�!õð.f7Æò3�É`àÎÕ ä�È+*-4*ÀtÏRÐ¶ÅuÄoÏ¬ÌuàBÕ]É]×�Ã
Ê©ÅuÏRÐ�ô]íuã]ä V íõô�â(ô \

ï ÇIâÿð.*�Æò3�ÅuÄxÕRÅVÍ�ä È+*ì4®ÀtÏRÐ¶ÅuÄoÏÞÌgà�ÕRÉ]×�ÃWÊ	ÅuÏ]Ð�ã�ô(��Ç]ä V íõô�ô(q \

ï Ç(ôÿðjØ¬Æ5n�Å�à�² ÉIÄoÐoÅaÅuÐ�Ìuà�äÁÈ+*-4*ÀtÏ]ÐoÅuÄ¶Ï¬Ìgà ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�ãIÇ�´RíIä V í$ô�ô = \
ï = �ÿðjÈ�Æò3�ÄoÉ\ÍoÍsÉ(��³þÀwàÎ× ÑWÅuÄaÅuÐ�Ìgà�Æ^ä È+*ì4ÖÀtÏ]ÐoÅuÄ¶Ï¬Ìgà ÕRÉ]×�ÃWÊ	ÅuÏ]Ð�Ç��IãRíIä V íõô�ô(q \

ï = íCðjØ¬Æ¬Û�Æ�3�É�Ë
Ëçä È�Æò3�Ä¶ÉhÍ¶ÍsÉ��ë³þÀwà ×�Ñ
ÅuÄuä�È+*-47À^Ï]ÐoÅîÄoÏ¬Ìuà�ÕRÉ]×�Ã
Ê©ÅuÏ]Ðaíõô�ôIãRä V í$ô�ô�Ç \

ï = ãÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA* = q]äþí =�= â V í$ô�ô�ã \

ï = Çÿð.öaÆ5f7Æ�È�Ì`Ä¶Åuëhä5³�Ñ�Æ *�Æ¬Õ¢ÀÎÍoÍ�ÅuÄoÐxÌ`ÐsÀtÉIÏ�ä�9�ÌVÄoÔIÌ`ÄxÕc\�ÏRÀtÔhÅuÄxÍìÀtÐ�ë V íõôIâ�ô \

ï =(= ð7�¬Æ¬Ù�É�ÏRÀÎÍoÍ�É�Ï�ä;È+*-4®ÀtÏ]ÐoÅuÄ¶Ï¬Ìgà�ÕRÉ]×TÃ
Ê	ÅîÏRÐ�ãIâ�´�â]ä V íõô(ô = \
ó�Æ¬ÛBÕ
ÕRë\ä�È+*-47À^Ï]ÐoÅîÄoÏ¬Ìuà�ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�Ç�q�Ç = ä V íõô(ô�´ \
,,Æ 7 Ì`É©ÅuÐ�Ìgà�Ætä È+*-4*À^Ï]ÐoÅîÄoÏ¬ÌuàBÕRÉ]×TÃ
Ê	ÅîÏRÐ�ÇIã�q�!\ä V íõô(ô�q \

ï = qÿðjØ¬Æ�3�Ã
ÑRàtÊÒÌ`Ï
Ïçäò4
ÅuÄ¶Ê ÀwàÎÌ`ÓA��×�ÉIÏ3²v��ô = Y\í = â"��Û�ä V íõô(ô = \

ï = ´ÿðjØ¬Æ5n�ÅuÄ¶Ñ
ÅuÏ¬ÕWÍ�ä�È+*ì4®ÀtÏRÐ¶ÅuÄoÏÞÌgà�ÕRÉ]×�ÃWÊ	ÅuÏ]Ð�Ç�q(q��]ä V íõô�ô(´ \

ï = !õð.n�ÆA, ÀtÏ
ÅuÄîä5³ ÑçÆb*�Æ¬Õ¢ÀÎÍ¶ÍsÅuÄ¶Ð�Ì`Ð�ÀtÉ�Ï�ä�\�ÏRÀtÔhÅuÄ�Í�À^Ð�ë©ÉE²�È�ÌuàwÀº² ÉIÄoÏRÀÎÌ]ä n�ÅîÄ&³hÅ�àtÅuëhä V íõô�ô]í \
ï = âÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Æ5³�Ñ]ë
ÍTÆ5ö ÅîÔ Æ ñ ÅuÐoÐîÆ^äò!"�]ä = � = ã V íõô(ô�Ç \

ï = ôÿð.4�Æ5o�Æ n�ÅuÄoÅîÏ¬Õ
Í�ÅuÐ�Ìuà�Ætä5ó�Ã¬× à�Æ5³�Ñ]ë
ÍTÆAn�Ç�q�!hä²Ç�ã V íõô(ôRí \
Ø¬Æ5*�Æ¬ÛþàwàwÀÎÍ�ÅîÐ�Ìgà�Ætäò³�Ñ]ë
ÍTÆAñ ÅuÐ¶ÐuÆ5n�íõq = ä = Ç(q V í$ô�â(q \
4�Æ5o�Æ n�ÅuÄoÅîÏ¬Õ
Í�ÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ñ ÅuÐ¶ÐuÆ5n�ãIã = ä¬ãIÇ�! V íõôIâ�ô \

ï q(�ÿð.4�Æ5o�Æ n�ÅuÄoÅîÏ¬Õ
Í�ÅuÐ�Ìuà�Ætä5ó�Ã¬× à�Æ5³�Ñ]ë
ÍTÆAn�Ç�q�!hä²Ç�ã V íõô(ôRí \

= ã]í



ï q]íCð7, 3�ÀtÅ�àtÅ�ÅuÐ�Ìuà�Æ^ä5ó�Ã¬×�à�Æ5³�Ñ]ë
Í`n = ��Ç]ä5´�Ç�Ç V í$ô�ô�Ç \

ï qIãÿð7,,Æ 7 Ì`ÉÒÌ`Ï¬Õ *�Æò3�àtÅuÏA��ÀtÏ¬Íd³¢À�ä�È+*-4*À^Ï]ÐoÅîÄoÏ¬ÌuàBÕRÉ]×TÃ
Ê	ÅîÏRÐ�ã(ô�â�ô]ä V íõô(ô�q \
ï qIÇÿð.*�Æò3�àtÅuÏA��ÀtÏ¬Íd³¢À�äE³�Ñ�Æ *�Æ
ÕhÀ Í¶ÍsÅuÄ¶Ð�ÌVÐsÀtÉ�Ï�äçÙ�Ñ
Å �hÉIÑ
Ï¬Íd9�É�Ë+³hÀtÏ¬Íd\�ÏRÀtÔhÅuÄ�Í�ÀtÐsë\ä V í$ô�ô(q \

ï q = ð7,,Æ 7 Ì`É©ÅuÐ�Ìgà�Ætä È+*-4*À^Ï]ÐoÅîÄoÏ¬ÌuàBÕRÉ]×TÃ
Ê	ÅîÏRÐ�ã�!híõ´]ä V íõô(ô = \

ï q(qÿð7,,Æ 7 Ì`É©ÅuÐ�Ìgà�Ætä È+*-4*À^Ï]ÐoÅîÄoÏ¬ÌuàBÕRÉ]×TÃ
Ê	ÅîÏRÐ�ã(ô�â�ô]ä V íõô(ô�q \

ï q(´ÿðjÈ�Æ5f�ÀÎÌ`É�ÌVÏ¬Õ&,,Æ 7 Ì`É
ä È+*ì4®ÀtÏRÐ¶ÅuÄoÏÞÌgà�ÕRÉ]×�ÃWÊ	ÅuÏ]Ð�Ç�q = ã]ä V íõô�ô(´ \

ï q�!õð.*�Æ5n�Ã¬Íd³RÃ]àáÀÎ×aÅuÐ�Ìgà�Æ^ä5³�Ñ]ë
ÍTÆ5ñ ÅuÐoÐîÆ5n�ÇRíîÇRä5q�Ç(q V íõô�ôIÇ \
ï qIâÿð.*�Æ�3�ÅVÍ�ÐoÅuÏ]Ó¬Ì`ÃWÊ ä5³�Ñ�Æ *�Æ
Õ¢ÀÎÍ¶ÍsÅuÄ¶Ð�Ì`Ð�ÀtÉ�Ï�ä�9nÌ`ÄoÔIÌVÄ�Õc\�ÏRÀtÔhÅuÄ�Í�À^Ð�ëhä V í$ô�ô�´ \

ï q(ôÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA*-q(�Rä²ã�ô�´(´ V íõô�ô = \

ï ´(�ÿð.f7Æ5f�Ì`ÏWÂhÌ`ÏWÉ
ä�ó�Ã¬× à�Æ5³�ÑRëWÍ�Æ n = �(qRä�q�Ç�´ V í$ô�ô�Ç \
e;Æ�3�Ã
Ï¬Í�Ðuä5ó�Ã¬×�à�Æ5³�Ñ]ë
ÍTÆAn�ã = !hä²Ç�Ç(ô V íõô�â = \

ï ´]íCð�3PÆ�\�Ï¬Ìuà�ä�È+*-4*ÀtÏRÐ¶ÅuÄoÏÞÌgà ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�Ç�ÇIâ�ô]ä V í$ô�ô�q \

ï ´Iãÿð�3PÆ�\�Ï¬Ìuà�ä�È+*-4*ÀtÏRÐ¶ÅuÄoÏÞÌgà ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�Ç�q]íuÇ]ä V í$ô�ô�q \

ï ´IÇÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆAñ ÅuÐ¶ÐuÆò!"q]ä5´��Iâ V í$ô�ô(q \

ï ´ = ð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA*-q(�Rä�q�q�´Iã V íõô�ô(q \

ï ´(qÿð 7 Æ ÈBÅuÏ�ÅuÐ�Ìuà�Æ^ä È+*-47À^Ï]ÐoÅîÄoÏ¬Ìuà�ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�ã�ô�´(qRä V í$ô�ô�q \

ï ´(´ÿð7�¬Æ 3�Ã
ÏRÀtÉIÏ"ÅîÐaÌgà�Æ^ä)��
5ùaUd�VM�M���Ud�#û5ü[ùáþ�f �g�]�_��� ù V o�Õ
Õ¢ÀÎÍsÉIÏA�v,*ÅVÍ�àtÅuëp³�Ã
Ó]àáÀÎÍ�ÑRÀtÏ
Â7ÈBÉ�Ê��
Ë¬ÌVÏRëhä5ó�Å Ú87 ÉIÄ&³ \ ä V íõô(ô�� \

= ãIã



ï ´�!õðPÛ�Æ¬ÛþÀ ×�Ñ]ÐoÅuÏlÌ`ÏÞÕc3jÆ5ñ�Ì`Ï
Å\ä5³ Ñ]ëWÍ�Æ5ñ ÅuÐ¶ÐuÆ5n�Ç�âIâRä¬â(��Ç V íõô(ô�´ \
Û�Æ¬ÛþÀ ×�Ñ]ÐoÅuÏ�Æ�3jÆ ñ�Ì`Ï
Å�Ì`Ï¬Õ0�¬ÆA,*ÉIÊ	ÅuÄxÍìàtÅuëhä54�Û�ö�f èáñEo-n �ë³<\ìn ��ô�!õ�¶í�íõ´"��Ù�Æ

ï ´Iâÿð�3PÆEf�Ì`Äx× ÑWÅVÍìÀtÏRÀ�ÌVÏ¬Õan�Æ�ö
Æò,3ÅuÓ
Ó¬ÅuÄîäh#?�,�Cøi.<�5
/�^�C.kj1lnm�o í V íõô�â = \qp 3PÆòf�ÌVÄ�×�Ñ
ÅVÍ�À^Ï]À
Ì`ÏÞÕmn�ÆAöaÆA,3ÅuÓ
Ó¬ÅuÄuä"#d���Cør.s�5
/���C.�j�m�tbu = ´]í V íõôIâ�â \

ï ´(ôÿð.4�ÆBo�Æ2n�ÅuÄoÅîÏ¬Õ
Í�ä�,,ÆBÙ�Æ 3�ÀtÅ�àtÅhäv9�ÆD3�ÃRÀ �Z²¶ä�Ì`Ï¬Õ n�Æ�Ù;Ì`Ã¬Íd³ äw#?�,�Cøi.?�5
/���C.5j�m�x�y Ç�ã
V í$ô�ô]í \

ï ! �ÿðPÙ�Æ ØT��zÉ\ÍsÐoÄxÌ`Ï¬Õ²äòö�ÅuË¬É�Ä¶Ð-ó�ÉWÆ È�ÛBö ó ��ÙT9 �ë´ = â�â{Y ô�ã V í$ô�ôIã \
V \ìö ñ�D]ÑRÐ¶ÐoËEDiY�Y Ú�Ú�Ú ×�Ï�Æ³×�ÅuÄoÏçÆY×�Ñ�YVÌIÍoÕRÉ]×�YîËRë]ÐoÑ]À Ì ÑRÐ¶Ê àÎÇ{YîËRë]ÐoÑ]À Ì(q�!\ÆêÑ]ÐoÊjà \v|*}�~������"�]�����
ÀÎÍ ÃÞÍsÅVÕ

ï !\íCð.4�Æ5³�ÌuÀtÂ�ÅjÌVÏ¬ÕªØÞÆ5*�Æ5³�ÄoÉ�Ð¶É�Ë¬É�Ë¬ÅVÍ¶×�Ã�ä�n`ó-ñ ö ÅuË¬ÉIÄoÐìó�É
Æ¬ÇIâ���Ç = ä;íõôIâ�´ V Ã
Ï
Ë
ÃWÓRàwÀ ÍsÑWÅVÕ \

ï !gãÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA* q�ã]ä = !Vâ = V í$ô�ô�q \

ï !gÇÿð.öaÆ54ÁÀtÅ�àÎÕ Ì`ÏÞÕmöaÆA4
Åuë]Ï
ÊGÌVÏ
Ï�ä5ó�ÃÞ× à�ÆA³�ÑRëWÍ�Æ5n,íuÇ(´Rä;í V íõô�!gâ \

ï ! = ðjÈ�Æ5³þÅuÐ¶ÅuÄ�Í�É�Ï�ÅuÐ�Ìuà�Ætäò³�Ñ]ë
ÍTÆAö�ÅuÔ²ÆA*¯ã�!hä;íõ�(q V í$ô�âIÇ \

ï ! qÿð.4�Æ5o�Ó¬ÅaÅuÐ�Ìuà�Ætä5³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆAñ ÅuÐ¶ÐuÆò! = ä¬â�q(� V í$ô�ô(q \

ï ! ´ÿð7�¬Æ5ñ Å Ú ÀÎÍ�ÌVÏ¬Õ0³þÆ5o�ÔhÅuÄ¶ëhä
È+*-4®ÀtÏ]ÐoÅuÄ¶Ï¬Ìgà�Õ]É]×�Ã
Ê©ÅuÏRÐ�ã�!Vã = ä V íõô(ô = \

ï !(!õð.f7Æ ØhÑ¬ÌVËRÀtÄoÉGÅîÐ�Ìgà�Æ^ä È+*-4*ÀtÏ]ÐoÅuÄ¶Ï¬Ìgà ÕRÉ]×�Ã
Ê©ÅuÏ]Ð�íîâRíõ�]ä V í$ô�ôIã \

ï !gâÿðjØ¬Æ È�ÌVÐ�Ì`Ï]À�ÅuÐ�Ìuà�Æ^ä5³�ÑRëWÍ�Æ5ñ ÅîÐoÐuÆ5n�Ç�!Vâ]ä¬Ç�ã�ô V í$ô�ô�´ \

ï ! ôÿðPÛ�Æ5n�ÅuÄoÂIÅuÄdJ�9PÆ�ÈBÉ�Ï]ÐoÉIË¬Ì`ÏÞÌ`Â�É\Í�ä^³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA*-q = ä¬Ç(��â�q V í$ô�ô�´ \

ï â(�ÿðPÛ�Æ5ñ�Ì`ÅuÏWÅuÏ ÅuÐ�Ìuà�Æ^ä5³�ÑRëWÍ�Æ5ñ ÅîÐoÐuÆ5n�ÇIãRíIä¬ã�q = V íõô(ô = \

ï â]íCð.³�ÌVÄoÐsÀÎ× àtÅ *�Ì`ÐxÌ63�ÄoÉIÃ
Ë�ä�³�ÑRëWÍ�Æ5ö�ÅuÔ²ÆA* q��]äò³�ÌVÄoÐ�è V íõô(ô = \
= ãIÇ



ï âIãÿð7�¬Æ�S�Ñ
Ï
ÅuÊjÃÞÍ�Ì`Ï¬Õ0�¬Æ54�Æ�S Ú ÅîÏ¬Í�ä5³�Ñ]ë
ÍTÆ5ö ÅuÔ²ÆA* = ÇRä¬Ç = !(! V í$ô�ô]í \
�¬Æ�S�Ñ
Ï
ÅuÊjÃÞÍ�äA³�Ñ]ë
ÍTÆ5ö ÅîÔ Æ *�ä
Ó3² =�= äþí = �IÇ V í$ô�ôRí \
�¬Æ�S�Ñ
Ï
ÅuÊjÃÞÍ�äA³�Ñ]ë
ÍTÆ5ö ÅîÔ Æ * = Ç]ä¬Ç�´Iã�´ V íõô�ô]í \

ï âIÇÿðPÙ�Æ ØhÐ¶Å�à��uÅuÄ�Ì`ÏÞÕªØ¬ÆA, ÀwàwàtÅuÏRÓWÄoÉ]×>³m³�Ñ]ë
ÍTÆ5ñ ÅuÐoÐîÆ5n�Ç�q�!hä�íuã(q V í$ô�ô(q \
f7Æ ØhÊjÀtÐoÑlÌ`Ï¬Õ�Ø¬ÆA, Àwàwà^ÅîÏRÓ
Ä¶É]×
³²ä�³ Ñ]ëWÍ�Æ5ö�ÅuÔ Æ *-q = äb´(´�ô�´ V í$ô�ô�´ \

= ã =


