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ã+³º°~Û�ÑV¶²ÑAÑræ7¯-Ô&Ø�Ö�Ñ^¶>Õ_°~Û�ÑA±w³�Ø�Ó�°Dµr®i³7µrÑVØ�°²Ó7¯-Ö�µr® ³�¶~°~·r¯-±w³2°~¶Aê5°~±wÔ&Ñ&¯�³7Ú�ÔA¯-³�³�Ñ^·�ï�7®�¯�°>Õ8¯-Ø2ß
Ø9Ñ>¯-·²±w³�´x¯�°h¯
Ð ¯�·~±wÑV°+×T®-Ù�Ú�±�äHÑV·²ÑV³2°�¶~×2³2°�¯ µn°~±�µ�·�¯�³�å2¶�êNÛ�Ñ^·~Ñ Õ�Ð ÑV·²Þ�¯�³7ÚAµr±w·�µrÓ�Ô&¶~°r¯-³2°~±�¯�Ö¼ï^Õ�¯�³7Ú&¯�·~Ñ
¶²® Ô&Ñ^°~±wÔ&ÑV¶;Ô&ÑV·²´ Ñ>Ú"Ü�±�°²ÛA® °~Û�ÑV·�¶~ÑVÔA¯-³2°~±�µ{µr® ³�¶²°~·r¯-±w³2°~¶>á
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UaÛ�±�µ²Û©µr® ³2°²ÑV³2°
Ó�³�±w°~¶�¯-·~Ñ�9®�¯-°²±w³�´�¯�³7Ú\Ü�Û�±�µ²Û ¯�·~ÑD¶~°²·~Ó7µn°~Ó�·r¯-ÖhÚ2ÑVØ9ÑV³7Ú�¶�®i³�°~Û�Ñ&Ú2®iÔ�¯�±�³
¯�³7Ú
°²Û�Ñ�Ø7¯�·~°~±�µrÓ�Ö¼¯�·8°�¯-·²´ ÑV°;¶~Ó�Þ2ß+Ö�¯-³�´iÓ7¯-´iÑ á&S{Ó�·�µr®i·~Ø�Ó�¶F¯-³7¯�Ö�×2¶²±�¶8®�Ùñ°²Û�Ñ�Þ7¯-¶²å ÑV°²Þ7¯-ÖwÖ�Ú2®iÔ�¯-±w³fÕnÙN® ·
Ñræ7¯�Ô&Ø�ÖwÑ Õb±w³7Ú2±�µV¯�°~ÑV¶/°²Û7¯-°;Û�±w¶~°~®i·~±�µV¯�Ö�å2³�®-Ü�ÖwÑ>Ú2´ Ñ�±w¶89®�¯-°²±w³�´7ÕbÜ�Û�ÑV·²Ñ>¯-¶�´2¯-ÔTÑ/·~ÑV¶²Ó�Öw°�±w³2Ù5® ·~ÔA¯-°²±�®i³
±w¶/¶²°~·~Ó9µr°~Ó�·r¯-Ö+á 0 ±wÔ&±wÖ�¯-·~Öw× Õ^±w³�°²Û�Ñh¶²°~Ó7Ú2Ñ^³�°�¯ Ú�Ð�±w¶²±�³�´�Ú�® Ô�¯�±w³fÕVÜFÑFÙN® Ó�³7Ú�µn® Ó�·²¶~Ñ�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³"ênk^�w�]�¼�
Û�®-Ü�Ú2±ON�µrÓ�Öw°�®i·�±w³2°~Ñ^·~ÑV¶²°~±w³�´©¯�µr®iÓ�·~¶²Ñ�±w¶�ï�°~®�Þ9Ñ&9®�¯-°²±w³�´7Õ_Ü�Û�ÑV·²Ñ>¯-¶T°~Û�Ñ�Ú2ÑV¶rµr·~±wØ�°²±w® ³º®-Ù�°~Û�Ñ
¯�¶~¶~±w´i³�Ô&ÑV³2°²¶�·~Ñ>ÒiÓ�±w·~ÑbÚ�êVkV�w�-�w�HÛ�®-Ü ÔA¯-³2×D°~Û�Ñ^·~ÑD¯-·~Ñ�® ·{Ü�Û�ÑV°²Û�ÑV·�°~Û�Ñ^×�±w³2Ð ®iÖwÐ Ñ�Ü�·~±w°~±w³�´DÑ^¶~¶�¯b×2¶bÕ
¶²®-ÙN°+Ü�¯-·²Ñ�®i·�Ø�·~®2®�ÙN¶�ïF±w³�¯Dµn® Ó�·²¶~Ñ
±w¶F¶~°~·²Ó7µr°²Ó�·�¯�Ö[á

1_Ö�®2¯-°²±�³�´�µr®i³�¶~°²·�¯-±w³2°~¶8Û7¯bÐiÑ�³�® °8Þ7Ñ^ÑV³&¯ Ú�Ú�·~ÑV¶²¶~Ñ>Ú�±w³D¯�´ Ñ^³�ÑV·�¯�Ö�Ü�¯b×�±w³�Ø�·~Ñ^Ð�±w®iÓ�¶8Ü�®i·~åHébÔ&® ¶²°
¶²×�¶²°~ÑVÔT¶�±wÔTØ�Öw±¼µn±�°²Öw×�Û9¯-·�Ú�ß[Ü�±w·~Ñ�°²Û�Ñ
µ~Û�® ±�µrÑV¶�®i·�Ø9ÑV·~ÔT±w°�®i³�Öw×�®i³�Ñ�® ·F°+Ü�®�®-ÙfÔA¯-³2×�Ø9® ¶²¶~±wÞ�±wÖw±w°~±wÑV¶>á
ã+³�µr®i³�°²·�¯�¶~°>Õ�® Ó�·�ÔT®�Ú2ÑVÖ�ÙN® ·�ÖwÑræ�±�µV¯-Öfµ²Û�®i±�µrÑ�¯ µ^µr® ÔTÔ&®�Ú�¯-°²ÑV¶87®2¯-°²±�³�´xµr®i³�¶~°²·�¯�±�³2°²¶>Õ�·²ÑV¶~Ó�Ö�°²±w³�´D±w³
¯�¶~×2¶~°²ÑVÔ�Ü�Û�±�µ²ÛAÛ7¯-¶h¯�Û�±w´ Û�Ú2ÑV´i·~ÑVÑ�®-ÙZØ9¯-·�¯�Ø�Û�·r¯-¶~±w³�´DØ9®-ÜFÑV·>á
ã+³d°²Û�Ñ�ÙN® ÖwÖw®-Ü�±w³�´�¶²Ñ>µr°²±�®i³�¶>ÕlÜ�Ñ�ò9·~¶~°�Ø�·²ÑV¶~Ñ^³�°�® Ó�·�´ Ñ^³�ÑV·�¯�Ö/Ô&®�Ú2Ñ^Ö9ÙN® ·{Ö�Ñnæ�±�µV¯�Ö/µ~Û�® ±�µrÑ�±�ÖwÖwÓ�¶�ß

°²·�¯-°²±w³�´�±�°;Ü�±�°²Û&¯�·~Ñ^Ö¼¯�°~±wÐ Ñ^Ö�×�¶~±wÔ&Ø�ÖwÑFÑræ7¯-ÔTØ�ÖwÑ á�U�Ñ�°~Û�ÑV³&Ú�±�¶rµrÓ�¶²¶hÚ2±�äñÑV·²ÑV³2°�°+×2Ø9ÑV¶F®-Ùfµr® ³�¶²°~·r¯-±w³2°~¶
¯�³7Ú\°~Û�ÑTØ�·~®iÞ�ÖwÑVÔ&¶�°²Û�ÑV×�Ø9® ¶~ÑiÕ8Ø�·~ÑV¶²ÑV³2°~±w³�´\°~Û�ÑT°~Ñ>µ²Û�³�±¼ÒiÓ�Ñ^¶DÜ�ÑTÛ7¯bÐ Ñ&Ú2Ñ^Ð ÑVÖw® Ø9Ñ>Ú Ü�±�°²Û�±w³�Á2ÂHÁ
°²®�¯iÚ�Ú2·²ÑV¶~¶�°~Û�Ñ^¶~Ñ&±w¶²¶~Ó�ÑV¶�°~Ó�·²³�±w³�´AÙN·²® Ô�¶~°²·~Ó7µn°~Ó�·r¯-Öhµr®i³�¶~°²·�¯-±w³2°~¶bÕH°~®�Ø�·�¯�´ Ô�¯�°~±�µ�µr·~®i¶~¶�ß[·r¯-³�å2±w³�´
µr®i³�¶~°²·�¯�±�³2°²¶>Õ ¯�³7Ú
°²®
±w³2°~ÑV·�ß[ÖwÑræ�±�µV¯-Ö�µr®i³�¶~°²·�¯�±�³2°²¶>á�1f±w³7¯�ÖwÖ�×2ÕrÜFÑhµr® ÔTØ7¯-·²Ñ�®iÓ�·/¯-Ø�Ø�·²®�¯iµ~Û�Ü�±w°~Û�® °²Û�ÑV·
ÜF® ·²åD® ³AÖwÑræ�±¼µ^¯-Öfµ²Û�® ±�µrÑiÕ7µrÖw® ¶²±w³�´�Ü�±w°²Û�¯�¶~Ó�Ô&Ô�¯�·~×�®-Ù8® Ó�·hµr®i³2°~·~±wÞ�Ó�°~±w® ³�¶bá
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â�Û�ÑDØ�Ö¼¯iµrÑ�®-Ù�Ö�Ñnæ�±�µV¯�Ö�µ²Û�® ±�µrÑD±w³\°~Û�ÑD®-ÐiÑV·�¯�ÖwÖ�¯�·�µ²Û�±w°~Ñbµr°~Ó�·²Ñ&®�Ù4´iÑV³�ÑV·r¯-°~±w®i³�¶~×2¶~°²ÑVÔ&¶�Û7¯�¶
Ð ¯-·²±�ÑbÚ
ÙN·²® Ô Ø�·~®�6nÑ>µr°D°~®�Ø�·~®�6nÑ>µr°>á-P{Ó�ÑD°²®d°²Û�ÑDÐ ¯-·²±wÑ>Ú\³7¯-°²Ó�·~ÑT®-Ùh°²Û�Ñ�µr®i³�¶~°²·�¯�±�³2°²¶�®i³�Ö�Ñnæ�±�µV¯�Ö4µ²Û�®i±�µrÑ Õ
Ñræ7¯iµr°~Öw×AÛ�®-Ü ÖwÑræ�±�µV¯-Ö8µ~Û�® ±�µrÑ�±�¶�Ú2® ³�Ñ�®�ÙN°~ÑV³\Ú2ÑVØ9ÑV³7Ú2¶
®i³�Ü�Û�±�µ²Û�°+×2Ø7Ñ�®-Ù�µr® ³�¶²°~·r¯-±w³2°~¶
¯D¶²×�¶²°~ÑVÔ
Ú2Ñ^¶~±w´ ³º¯ µVµr®iÓ�³2°~¶�ÙN®i·>á-1�® ·
Ñnæ�¯�Ô&Ø�ÖwÑ Õ_±�Ùh¶~×2³2°�¯iµr°~±�µA¯-³7Ú ÖwÑræ�±¼µ^¯-Ö�µr® ³�¶²°~·r¯-±w³2°~¶&¯-·²ÑA°~Û�ÑA·~Ñ^¶~Ñ>¯�·�µ²Û
ÙN®�µrÓ�¶>Õb±w°fÔ�¯b×�ÔA¯-åiÑf¶~Ñ^³�¶~Ñ�°²®�Ú2ÑVÖ�¯b×�ÖwÑræ�±�µV¯-Ö2µ~Û�® ±�µrÑFÓ�³2°~±wÖ Ö�¯-°²Ñ/±w³
°~Û�Ñ/´ ÑV³�ÑV·�¯�°~±w® ³�Ø�·~®�µrÑ^¶~¶>ÕiÚ2Ó�·~±w³�´
¶²×�³2°r¯ µr°²±¼µ¤·~Ñ>¯�Öw±�Ýb¯-°~±w®i³fá-ã5Ùf® ³�Ö�×Dµr®i³7µrÑVØ�°²Ó7¯-Öfµn® ³�¶²°~·�¯�±w³�°²¶h¯-·²Ñ�¯ µ^µr® Ó�³2°²Ñ>Ú�ÙN®i·>ÕiÖwÑræ�±¼µ^¯-ÖHµ~Û�® ±�µrÑhÔA¯b×
Þ9Ñ
Ú2® ³�Ñ�Ñ>¯�·~Öw×&®i³fÕ2Ù5® ·FÑræ7¯-Ô&Ø�Ö�Ñ�Ú2Ó�·²±�³�´xµr®i³2°~ÑV³2°hØ�Ö¼¯�³�³�±w³�´�Þ2×&¯-¶~¶²®�µr±�¯-°~±w³�´&µn® ³7µrÑ^Ø�°~¶�Ü�±w°~ÛT°~Û�Ñ
ÜF® ·rÚ2¶�® ·�Ø�Û�·�¯-¶²ÑV¶h°²Û7¯-°hµ^¯-³A·~Ñ>¯�Öw±�Ý^Ñ�°²Û�ÑVÔ\á
ã+³�°~Û�±w¶�¶~Ñbµr°~±w® ³_ÕHÜ�Ñ&Ú�ÑV¶�µr·²±wÞ7Ñ&¯T´ Ñ^³�ÑV·�¯�Ö�ÔT®�Ú2ÑVÖHÙ5® ·�ÖwÑræ�±¼µ^¯-Ö/µ²Û�® ±�µrÑ&¯�¶�Ø9¯-·~°�®�Ù¤¯�³d®-ÐiÑV·�¯�Ö�Ö

´iÑV³�ÑV·r¯-°~±w®i³&¶~×2¶²°~ÑVÔ#¯�·�µ²Û�±w°~Ñ>µn°~Ó�·²Ñ á P{Ó�Ñ�°~®�°~Û�Ñ�Ü�±�Ú2Ñ�Ð ¯�·~±wÑV°+×D®-ÙZµn® ³�¶²°~·�¯�±w³�°²¶h®i³&ÜF® ·�Ú"¶~ÑVÖwÑ>µn°~±w® ³
°²Û7¯-°�ÜFÑ�µr®i³�¶~±�Ú2ÑV·bÕ9Ö�Ñnæ�±�µV¯�Öw±�Ýb¯-°~±w®i³D±�¶�Ø9® ¶²±w°~±w® ³�ÑbÚ�¯bÙN°²ÑV·�°~Û�Ñ�µr® ³2°²ÑV³2°h®-Ù/°²Û�Ñ
´ Ñ^³�ÑV·�¯�°~Ñ>Ú�°~Ñnæ�°{Û7¯-¶
Þ9ÑVÑV³aÚ2ÑV°²ÑV·~ÔT±w³�Ñ>Ú©¯�³7Ú\Þ9ÑrÙN® ·²ÑA¶~×2³2°�¯ µn°~±�µD·²Ñ>¯-Öw±wÝ>¯-°²±w® ³©°r¯-åiÑV¶�Ø�Ö¼¯iµrÑ á U�Ñ�Ú2Ñ^°�¯-±wÖF°~Û�ÑA³7¯�°~Ó�·²Ñ&®�Ù
±w³�Ø�Ó�°�¯-³7Ú�®iÓ�°~Ø�Ó�°/°~®�°~Û�Ñ{Ö�Ñnæ�±�µV¯�Ö7µ²Û�® ±�µrÑ{Ô&®�Ú2Ó�ÖwÑF°~Û2Ó�¶/¶²Ø7Ñbµr±�ÙN×2±�³�´�°²Û�Ñ�°�¯�¶~å2¶�°²Û�ÑhÖwÑræ�±�µV¯�Ö7µ²Û�® ±�µrÑ
ÔT®�Ú�Ó�ÖwÑ�Ø9ÑV·�ÙN® ·²Ô&¶>ÕH¯�³7ÚA°~Û�ÑD°�¯-¶²å2¶�°²Û7¯-°
¯�·~Ñ�Ñræ�Ø7Ñ>µn°~Ñ>Ú °~®AÞ7ÑDÚ2®i³�Ñ�Ñ^Ö�¶²ÑVÜ�Û�ÑV·²Ñ&±w³�°²Û�Ñ�¶²×2¶~°~Ñ^Ôdá
U�ÑD±wÖwÖwÓ�¶~°²·�¯-°²Ñ ÕH°²Û�·~®iÓ�´ Ûº¯A·~ÑVÖ�¯�°~±wÐ ÑVÖw×�¶²±wÔ&Ø�ÖwÑ�Ñræ7¯-Ô&Ø�Ö�ÑiÕHÜ�Û�±�µ²Û©Ú2ÑVØ9ÑV³7Ú2¶D®i³©¯A¶~±w³�´iÖ�ÑD°+×2Ø9Ñ&®�Ù
µr®i³�¶~°²·�¯�±�³2°bÕ2Û�®-Ü31�W 1©¯�³7ÚDÓ�³�±�òHµV¯-°²±�®i³&¯-·²Ñ�Ó�¶~Ñ>Ú"ÙN®i·�ÖwÑræ�±�µV¯-Öw±wÝ>¯�°~±w® ³fá
ShÓ�·4µr·²±w°~ÑV·²±¼¯�Ù5® ·�¯�Ô&®�Ú2ÑVÖ
ÙN®i·�ÖwÑræ�±�µV¯�Öfµ~Û�® ±�µrÑ�¯�·~Ñ{ÙN® Ó�·+ÙN®iÖ¼Ú .

ë á ã+°�ÔDÓ�¶~°FÞ9Ñ�¯�Þ�ÖwÑ�°~®DÓ�¶²Ñ
°~Û�Ñ{ÙNÓ�Ö�ÖHÐ ¯�·~±wÑV°+×D®�Ù�µr®i³�¶~°²·�¯-±w³2°~¶{Ü�Û�ÑV°²Û�ÑV·hØ�·�¯-´iÔ�¯�°~±�µ-Õ
¶~ÑVÔA¯-³2°~±�µ-Õ2ÖwÑræ�±�µV¯�ÖH® ·�¶~×2³2°�¯iµr°~±�µ-é

I�á ã+°�ÔDÓ�¶~°FÞ9Ñ�¯�Þ�ÖwÑ�°~®&¯-Ø�Ø�Öw×&µr® ³�¶²°~·r¯-±w³2°~¶h±w³A¯�7Ñræ�±wÞ�ÖwÑh® ·rÚ2ÑV·bé
G�á ã+°�ÔDÓ�¶~°�¯bÐ ®i±�ÚDÑV³7µn®�Ú�±�³�´&¯-¶~¶²Ó�Ô&Ø�°~±w® ³�¶�¯-Þ9® Ó�°�°²Û�Ñ
Ô�¯�Ø�Ø�±w³�´�Þ9ÑV°+Ü�Ñ^ÑV³ Ú�® Ô�¯�±w³
µr® ³9µrÑVØ�°²¶�¯�³7ÚDÖwÑræ�±�µV¯�ÖH¶~°~·²Ó7µr°²Ó�·~Ñ é

�7á ã+°�ÔDÓ�¶~°FÞ9Ñ�¯�Þ�ÖwÑ�°~®DÛ7¯�³7Ú2ÖwÑ{7®�¯�°~±w³�´Dµr® ³�¶²°~·r¯-±w³2°~¶>á
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Ï Ñ^³�ÑV·�¯�°~±w® ³D¶²×2¶~°~Ñ^Ô&¶FØ7ÑV·�ÙN® ·²Ô�°+Ü�®
°+×2Ø9ÑV¶�®-Ùf°r¯-¶²å�¶�. ®i³�Ñ�µn® ³7µrÑ^Ø�°~Ó7¯�Ö+Õ�Ú2ÑV°~Ñ^·~Ô&±w³�±w³�´�°²Û�Ñ�µr®i³2°~ÑV³2°
®�Ù�°~Ñræ�°�°~®A´iÑV³�ÑV·r¯-°~ÑbÚHÕf¯-³9Ú�®i³�Ñ�Öw±w³�´iÓ�±w¶~°~±�µ-Õ9Ú2ÑV°²ÑV·~ÔT±�³�±�³�´D°~Û�Ñ�ÙN®i·~Ô�®�Ù�°~Û7¯�°h°²Ñræ�°DêQE�µ!Ph®i³7¯-Ö�ÚHÕ
ëbì í�Giï�ê�E�µY{ÑV®-Ü�³fÕ_ë>ìií î ï^á2â�×2Ø�±�µV¯�ÖwÖ�×2Õ ¯�´iÑV³�ÑV·r¯-°~®i·hÛ7¯�¶�°+Ü�®�Ô&®�Ú2Ó�Ö�Ñ^¶>Õ2Ñ>¯iµ~Û�µr®i·~·²ÑV¶~Ø9® ³7Ú�±�³�´&°~®
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®i³�Ñ&°²Û�ÑV¶~Ñ�°+Ü�®\°�¯�¶~å2¶>ÕF¯dµr®i³2°~ÑV³2°DØ�Ö�¯-³�³�ÑV·&¯-³9Ú©¯�Ö�±w³�´iÓ�±w¶~°²±¼µ"·~Ñ>¯�Öw±�Ý^ÑV·>á�UaÛ�±�ÖwÑTÔ�¯-³2×\¶~×2¶~°²ÑVÔ&¶
¯�Ö�Öw®-Ü�ÙN®i·�±�³2°²ÑV·�¯iµr°~±w® ³�¯iµr·~®i¶~¶h°²Û�ÑV¶²Ñxµr®iÔ&Ø9® ³�Ñ^³�°²¶>Õ2°²Û�ÑV·~Ñ�±w¶�´ ÑV³�ÑV·�¯�ÖZµr®i³�¶~ÑV³�¶~Ó�¶�°~Û9¯-°h°²Û�ÑV¶²Ñ
°+Ü�®
µr®iÔ&Ø9® ³�Ñ^³�°²¶hµV¯-³AÞ9Ñ
¶~Ñ^Ø7¯-·r¯-°~ÑbÚ�ê���ÑV±w°~Ñ^·>Õfëbì ì ��ïVá(1�Ó�·²°~Û�ÑV·²Ô&®i·~Ñ Õ�Ü�±�°²Û�±w³A°~Û�Ñ
Öw±w³�´iÓ�±w¶~°~±�µ{µr® ÔTØ7®�ß
³�Ñ^³�°bÕ2°~Û�Ñ^·~Ñ�¯�Ø�Ø7Ñb¯-·~¶{°~®DÞ9Ñ{ÙNÓ�·~°²Û�ÑV·hµr®i³�¶~Ñ^³�¶~Ó�¶�°²Û7¯-°�°²Û�Ñ�°�¯-¶²å&®�ÙZ¶~×2³2°�¯iµr°~±�µ{·~Ñb¯-Öw±wÝ>¯-°²±�®i³�µV¯�³AÞ7Ñ
±w¶~®iÖ�¯-°~ÑbÚHá ç ¶�ÑVÐ2±�Ú2ÑV³7µrÑiÕ�³�®i°~Ñ�°~Û7¯�°h¯
³2Ó�ÔDÞ9ÑV·/®�Ù�Ú2ÑbÚ2±�µV¯-°²Ñ>ÚT¶~×2³2°�¯ µn°~±�µ{·~Ñ>¯�Ö�±wÝ>¯�°~±w® ³Aµr® ÔTØ7®i³�ÑV³2°~¶
Û7¯bÐiÑDÞ7Ñ^ÑV³aÚ2ÑVÐ Ñ^Ö�®iØ7ÑbÚ�¶~Ó9µ~Ûa¯�¶ b^Â_e��'� êQX8ÖwÛ7¯iÚ�¯ Ú�¯�³7Ú4��®iÞ�±w³fÕ�ëbì ì
R ïVÕ &_a��'�"%©ê�E�¯-°²°~Û�±wÑV¶²¶~ÑV³_Õ
ëbì ì�ëbïVÕ �hÂ����/%
� êQE�ÑV°~ÑVÑ^·�ÑV°�¯-Ö+áwÕ�ë>ìií�Z ï^Õ�¯�³7Úºâ çhÏ ¶�ê��4¯-³�´7ÕFE�µ�:F®-×�ÕF¯-³7Ú��h± 6V¯b×iß 0 Û7¯-³�åiÑV·>Õ
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µr®i³�¶~°²·~Ó7µn°~±w³�´A°~Û�Ñ�¶~ÑV°�®-Ù;ÙNÑ>¯-°²Ó�·~Ñ^¶�°²Û7¯-°�Ú2Ñrò7³�Ñ�°²Û�Ñ
ò9³7¯-Ö8µ~Û�® ±�µrÑ á_1_±w³7¯-ÖwÖw×�Õ2Þ9Ñ>µV¯�Ó�¶~Ñ�Ó�³�±�òñµ^¯-°~±w®i³
±w¶F°~Û�Ñ
´i®-Ð ÑV·²³�±w³�´�Ø�·~®�µrÑV¶²¶>ÕHµr®i³�¶~°²·�¯-±w³2°~¶�¯-·²Ñ�Þ�±¼Ú�±�·²Ñ>µr°²±�®i³7¯-Ö+á
Ï ±wÐ ÑV³T°~Û�Ñ�Ü�±�Ú2Ñ{Ð ¯-·~±wÑV°+×D®�Ù�µr®i³�¶~°²·�¯�±�³2°²¶�® ³&ÖwÑræ�±�µV¯�Öñµ²Û�®i±¼µnÑ�ê���®iÞ�±w³fÕ7ëbì ì
K ï/¯�³7ÚD°²Û�Ñ�Ó�³�Ø�·²Ñrß

Ú2±�µr°r¯-Þ�ÖwÑ�Ô�¯�³�³�ÑV·F±w³AÜ�Û�±�µ~ÛA°²Û�ÑV×&±w³2°~Ñ^·�¯ µn°>Õ9°~Û�Ñ^¶~Ñ�ÙNÑb¯-°~Ó�·~ÑV¶{®-Ù/Á2ÂHÁ�¯�·~Ñ�Ø7¯�·~°~±�µrÓ�Ö¼¯�·~Öw×�Ú�ÑV¶~±w·�¯�Þ�ÖwÑ á
0 ±w³7µnÑD±�³�Ú2±�äHÑV·~ÑV³2°Dµr® ³2°²Ñræ�°~¶>Õ8Ú2±�äHÑV·~ÑV³2°�µn® ³�¶²°~·�¯�±w³�°²¶�Ø�Ö¼¯b×AÔT® ·~Ñ�® ·�Ö�Ñ^¶~¶
®�Ù¤¯T·~®iÖwÑ ÕHÓ�³�±�òñµ^¯-°~±w®i³
µV¯�³�Ú2ÑV°~Ñ^·~Ô&±w³�Ñ�Ú2×2³7¯-ÔT±¼µ^¯-ÖwÖw×
Ü�Û�±�µ²Û�µn® ³�¶²°~·�¯�±w³�°²¶�¯�·~Ñ
°²·~±w´ ´iÑV·~Ñ>Ú�¯-³7ÚT±w³AÜ�Û7¯-°�®i·�Ú2ÑV·bá9â�Û�±w¶�±�¶h¯
Þ9ÑV³�Ñrò9°�±w³�¶~Ñ^Ð ÑV·r¯-ÖhÚ2±�äHÑV·~ÑV³2°�¶�µrÑ^³7¯-·²±�®i¶>á-1�® ·
Ñnæ�¯�Ô&Ø�ÖwÑ Õ9¶²® Ô&Ñ^°~±wÔ&ÑV¶�¯�µr®i³�¶~°²·�¯-±w³2°�±�¶�¶~°�¯�°~Ñ>Ú ±w³
°²Û�Ñ�±�³�Ø�Ó�°�Ü�Û�±wÖwÑ�¯�°�® °~Û�ÑV·�°~±wÔ&Ñ^¶�±w°FÔ�¯b×�Þ7Ñ�Ú�ÑV·~±wÐ ÑbÚDÙ5·~® Ô °~Û�Ñ
µ²Û�® ±�µrÑ�®-Ù�¯�³�® °²Û�ÑV·�ÜF® ·rÚ&±w³T°~Û�Ñ
¶²ÑV³2°~ÑV³7µnÑ á8ã5Ù4°²Û�Ñ&µr®i³�¶~°²·�¯-±w³2°
±w¶
¯bÐ ¯-±wÖ�¯-Þ�ÖwÑ Õ�±w°�µ^¯-³�±w³27Ó�Ñ^³7µrÑD°~Û�Ñ&µ~Û�® ±�µrÑD®-Ù�°~Û9¯-°
ÜF® ·rÚHéH±�Ù�³�®i°>Õ
°²Û�ÑV³D±�Ù7°~Û�Ñ�Ü�®i·�Ú�±�¶8¶²ÑVÖwÑ>µr°~ÑbÚDÞ7¯�¶~Ñ>Ú�®i³�®i°~Û�ÑV·Fµr® ³�¶²°~·r¯-±w³2°~¶>Õ�±�°8Ü�±wÖwÖ2°~·~±w´i´ ÑV·8°~Û�Ñhµr® ³�¶²°~·r¯-±w³2°/Ü�Û�±�µ²Û
ÔA¯b×�±w³&°²Ó�·~³A°²·~±w´ ´iÑV·�¶~ÑVÖwÑ>µn°~±w® ³�®�ÙZ®i°~Û�ÑV·�ÜF® ·rÚ2¶>á7Ua±w°~ÛTÖ�Ñnæ�±�µV¯�Öfµr® ³�¶~°~·r¯-±w³2°~¶�°²Û7¯-°�Û�®iÖ�ÚDÞ9ÑV°+Ü�Ñ^ÑV³
°+ÜF®�® ·8Ô&®i·~ÑFÜ�®i·�Ú2¶bÕ-±w°Z±w¶8³�®i°�µr·~±w°²±¼µ^¯-Ö�Ü�Û�±�µ²Û�Ü�®i·�Ú�±w¶/µ~Û�® ¶~Ñ^³�ò7·~¶²°>á�X_æ7¯-Ô&Ø�Ö�Ñ^¶f®-ÙH¶~Ó9µ~ÛTØ7¯-°²°~ÑV·²³�¶
®�ÙZ±w³2°~ÑV·r¯ µr°²±�®i³�¯-·~Ñ�´i±�ÐiÑV³A±w³&°~Û�ÑhÙ5® ÖwÖw®-Ü�±�³�´
¶~Ñ>µn°~±w® ³�¶bá
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â8®
¶²ÑVÑ�Û�®-ÜºÖ�Ñnæ�±�µV¯�Öw±�Ýb¯-°~±w®i³�ÜF® ·²å�¶;ÙN®i·/® Ó�·F¶~±wÔTØ�ÖwÑ�Ñræ7¯�Ô&Ø�ÖwÑF¶~ÑV³2°~Ñ^³7µrÑ ���hª{t�q]v��Dq]v�vVow�-��yDkV��}Nv��
ÜFÑ/Ü�±wÖwÖ ® ³�Ö�×
µr®i³�¶~±�Ú2Ñ^·Z¶²ÑVÔ�¯�³2°~±�µ8µr® ³�¶²°~·r¯-±w³2°~¶>á�â�Û�Ñ/±w³�Ø�Ó�°8¶²Ø7Ñ>µn±�òHµV¯-°²±�®i³�·²Ñ>µrÑV±wÐiÑ>Ú
Þ2×�°~Û�Ñ 7lÑræ�±¼µ^¯-Ö
:FÛ�®2®i¶~ÑV·�±w¶�¶²Û�®-Ü�³�±w³=1f±w´9á�G�áfâ�Û�ÑAµr® ³9µrÑVØ�°²Ó7¯-Ö�·²ÑVØ�·~Ñ^¶~ÑV³2°�¯�°~±w® ³º±w³�°~Û�Ñ�±w³�Ø�Ó�°
±w¶�Ñ^³7µr®�Ú2Ñ>Úº¯-¶
¯�³ 1�P�Ó�³7Ú2Ñ^·D°~Û�Ñ ��#1)�, ê 0 X-E�¯�³�°²±�µ �¤ÑVØ�·²ÑV¶~ÑV³2°r¯-°~±w®i³7ïD¯-°²°~·~±wÞ�Ó�°~Ñ á;ã+³©°~Û�±�¶�Ñræ7¯-ÔTØ�ÖwÑ Õ_±�°�±w¶x¯¶²±�ÔTØ�ÖwÑ�ÑV³7µr®�Ú2±w³�´D±w³TÁ�ÂHÁA³�®i°�¯�°~±w® ³T®-Ù�¯�Þ�±w³7¯�·~×D·~Ñ^Ö¼¯�°~±w® ³ % � � ��� � �1� �	� ' & Û�®iÖ¼Ú�±�³�´
Þ7Ñ^°+Ü�ÑVÑ^³�°+Ü�®ÑV³2°²±�°²±wÑV¶�.9°~Û�Ñ�±w³7Ú2±wÐ2±�Ú2Ó7¯�Ö � ��¯�³7ÚA°²Û�Ñ�¶²ÑV° � �1� �
� ' & �1# & ë á9â�Û�Ñ�Öw±�³�å&Þ9ÑV°+Ü�Ñ^ÑV³�°~Û�ÑD¯-·²´ Ó�ÔTÑV³2°~¶�®�Ù°²Û�ÑA·~ÑVÖ�¯-°²±w® ³�¯�³7Ú�±w°²¶�ò7ÖwÖ�Ñ^·~¶�±�¶D±w³7Ú�±¼µ^¯-°~ÑbÚ�Þ2×�Ø7¯-°²ÛºÐ ¯-ÖwÓ�ÑV¶TêN®�Ù - ë/.h¯-³7Ú - I�.�·~Ñ^¶~Ø9Ñ>µr°~±wÐiÑVÖw×�ï^áFã+³°²Û�Ñ�ÔA¯-°²·~±�æ&³�® °r¯-°²±�®i³�Ó�¶²Ñ>Ú\Û�ÑV·²Ñ ÕHÜFÑ
Ó�¶~Ñ&¯"³2Ó�ÔDÞ7Ñ^·h±w³�Þ�·r¯ µ²å ÑV°²¶�ê - ³ .Nï�°²®�Þ9® °²Û�Ö�¯-Þ9ÑVÖ/¯DÐ ¯�Ö�Ó�Ñ¯�³7Ú\¶~Ó�Þ�¶~Ñ>ÒiÓ�ÑV³2°²Ö�×�·²ÑVØ�·²ÑV¶~ÑV³2°D°²Û�Ñ&Ø7¯�°~Û�°²®�°~Û7¯�°�Ð ¯�ÖwÓ�Ñ á ç ¶
°~Û�ÑTÖwÑræ�±¼µ^¯-Ö�µ²Û�®2® ¶²ÑV·�Ø�·~®�µrÑVÑbÚ2¶>Õ;±�°
¯iÚ�Ú2¶FÙNÑ>¯�°~Ó�·²ÑV¶h°²®D°~Û�±w¶FÙNÑb¯-°~Ó�·~Ñ
¶²°~·~Ó9µr°~Ó�·²Ñ Õ9·~ÑVØ�·~ÑV¶²ÑV³2°~±w³�´A°~Û�Ñ�¶~×2³2°�¯ µn°~±�µ{ÑVÖwÑVÔ&ÑV³2°²¶�®-Ù/°~Û�Ñ
µrÖ�¯�Ó�¶~Ñ
°²Û7¯-°�±w¶�°²®dÞ9ÑAØ�·~®�Ú2Ó7µnÑ>ÚHá8â�Û�ÑA® Ó�°~Ø�Ó�°�±w¶�¶²Û�®-Ü�³©±w³ 1f±w´9á �9áfã+°Dµr® ³�¶~±w¶~°²¶&®-Ùh°²Û�ÑA±w³�Ø�Ó�° �1#�)*,¯�°~°~·²±wÞ�Ó�°~ÑTÑV³�·²±¼µ²Û�ÑbÚ�Þ2×©¯A¶~×2³2°�¯iµr°~±�µ"¶~°~·²Ó7µr°²Ó�·~ÑA®-Ù�µ^¯-°~Ñ^´ ® ·²×©µrÖ�¯-Ó�¶²Ñ�ê+µ²Ù�á_³�® °²Ñdë>ï�Ü�±�°²Û©ÖwÑræ�±�µV¯-Ö
±w°~Ñ^Ô&¶h¶²Ø7Ñbµr±�ò7Ñ>Ú\Ù5® ·�Ñ>¯ µ²Û�Öw±w³�´ Ó�±�¶²°~±�µ
µr®i³�¶~°²±w°~Ó�ÑV³2°Tê[µ²ÙráH³�® °²Ñ G�¯-³7Ú�°~Û�Ñ�Ù5Ñ>¯-°²Ó�·~ÑV¶�³�Ñræ�°
°~®A³�®i°~Ñ
�&¯�³7Ú�î ï^á�â�Û�±w¶{® Ó�°²Ø�Ó�°>1�P ±w¶h°²Û�ÑV³AÙNÑbÚA°~®T°~Û�Ñ b^Â_e�� �\¶~×2³2°�¯iµr°~±�µ�·²Ñ>¯-Öw±wÝ>¯�°~±w® ³�µr®iÔ&Ø9® ³�ÑV³2°bÕ�°~®
ÑVÐiÑV³2°~Ó7¯�ÖwÖ�×DØ�·~®�Ú2Ó7µrÑ�°~Û�Ñ
Ñnæ�Ø9Ñ>µr°²Ñ>Ú�¶~ÑV³2°~Ñ^³7µrÑ á
ã+³�°~Û�ÑA¯-·rµ~Û�±�°²Ñ>µr°²Ó�·~ÑAÜFÑ&¯-·~ÑAÚ2ÑV¶rµr·~±wÞ�±w³�´9Õf°²Û�Ñ�7HÑræ�±�µV¯�Ö :FÛ�®2®i¶~ÑV·�ÔDÓ�¶~°�ÔTÑVÑV°�°~Û�ÑT·~Ñ>ÒiÓ�±w·²Ñrß

ÔTÑV³2°~¶h®�Ù4°²Û�Ñ�Ó�³7Ú2ÑV·²Öw×�±w³�´�¯�Ø�Ø�Öw±�µV¯-°²±�®i³fÕ�Ü�Û�±¼µ²Û�ÙNÑVÑ>Ú�¶
±w°�±w°²¶�±w³�Ø�Ó�°>ÕH®i³�°~Û�ÑD® ³�ÑDÛ7¯�³7ÚHÕH¯-³9Ú�®i³
°²Û�Ñ
® °²Û�ÑV·�Û7¯�³7ÚA±w°hÔDÓ�¶²°�Ø�·~®�Ú2Ó9µrÑx¯�³�® Ó�°~Ø�Ó�°�¯ µVµnÑVØ�°�¯�Þ�ÖwÑDÞ2×&°~Û�Ñ�¶²×�³2°r¯ µr°²±¼µ�·~Ñb¯-Öw±wÝ>¯-°²±�®i³�µr® Ô"ß
Ø9® ³�Ñ^³�°bá9â�Û�Ñ�Ø9¯-·~°²±�µrÓ�Ö�¯-·�¶~Ñ^Ô�¯-³2°²±¼µ�ÙNÑ>¯-°²Ó�·~Ñ^¶�ê5³7¯-ÔTÑ
®-ÙF°~Û�Ñ�·~ÑVÖ�¯�°~±w® ³�¶
¯�³7ÚA®-ÙF°~Û�ÑD¯-·²´ Ó�ÔTÑV³2°~¶�ï
¯�·~Ñ�¶~Ø9Ñ>µr±�òñµ¤°~®�°~Û�Ñ5\_^_`_acb�d e_fgg/Ú2®iÔ�¯-±w³fá^â�Û�Ñ�Ø7¯�·~°~±�µrÓ�Ö¼¯�·/°~Û�ÑVÔ�¯�°~±�µ8·~®iÖwÑV¶8ÙN®iÓ�³7Ú�±�³�°~Û�Ñh® Ó�°~Ø�Ó�°
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¯�·~Ñ
µ²Û7¯-·r¯ µr°²ÑV·~±w¶~°²±�µ�®-ÙFb^Â_e��'�fá2â�Û�Ñ�Ô�¯-Ø�Ø�±w³�´�Ø�·~®�µrÑV¶²¶�±�¶�´iÑV³�ÑV·²±�µ-á
â�Û�Ñ 7lÑræ�±�µV¯-Ö :FÛ�®�®i¶~ÑV·�ò7·²¶~°�°~·�¯bÐiÑV·~¶²ÑV¶�°~Û�ÑT±�³�Ø�Ó�°
µr® ³9µrÑVØ�°²Ó7¯-Ö�¶²°~·~Ó9µr°~Ó�·²Ñ\êNÜ�Û�±�µ²Û©¯-Ø�Ø9Ñ>¯�·~¶

Ó�³9Ú2ÑV· ��#�)*, ï{°~®&Ú2Ñbµr±�Ú2Ñ
Ü�Û7¯�°h¶~×2³2°�¯iµr°~±�µ
µ^¯-°~Ñ^´ ® ·²×&Ü�±wÖwÖHÞ7Ñ�µ~Û�® ¶~Ñ^³d°²®D·~Ñ>¯�Ö�±wÝVÑ�±�°bá2ã+³�°~Û�±�¶hµ^¯-¶~ÑiÕ°²Û�Ñ
ÖwÑræ�±�µV¯-Ö8µ~Û�®�®i¶~ÑV·
Ú2Ñbµr±�Ú2ÑV¶
°²®DÔ�¯-Ø�¯�¶²ÑVÔ�¯�³�°²±�µh·²ÑVÖ�¯-°²±�®i³�°~®A¯�¶~±wÔ&Ø�Ö�Ñ
µrÖ�¯�Ó�¶~Ñ á9â�Û�±w¶�Ú2Ñ>µr±w¶~±w®i³
±w¶�Ú2®i³�Ñ�Ú�Ó�·~±w³�´\Ø�Û�·r¯-¶~ÑTØ�Ö�¯-³�³�±�³�´7Õf¯�Ø�·~®�µrÑ^¶~¶DÜFÑ�Ú2ÑV°r¯-±wÖF±�³ 0 Ñ>µr°>á[G�á ç ¶�°~Û�ÑAµrÖ�¯-Ó�¶²Ñ&±w¶�Þ7ÑV±w³�´
µr®i³�¶~°²·~Ó7µn°~Ñ>ÚHÕ;°~Û�ÑTÙNÑb¯-°~Ó�·~Ñ�ê %��$& % � � ���1# ï�±w¶�¯ Ú�Ú2Ñ>Úºê+µ²Ù�á 8¤® °~Ñ\ë&±w³=1_±w´;��ï�¯-³9Ú�°~Û�Ñ&¶~×2³2°�¯iµr°~±�µ
¶²°~·~Ó9µr°~Ó�·²Ñ�®-ÙZ¯
µrÖ�¯�Ó�¶~Ñ{±�¶Fµr® ³�¶²°~·²Ó7µr°~ÑbÚHá ç µrÖ�¯-Ó�¶²Ñh¶²å ÑVÖwÑV°²® ³D±w¶4¯iÚ�Ú2Ñ>Ú�°²®
°~Û�Ñh°~®iØ2ß+Ö�Ñ^Ð ÑVÖ9®-Ùf°²Û�Ñ>1�P
ê+µ²Ù�á2³�®i°~ÑV¶�I�Õ �&¯-³9Ú&î ï^á

0 ±w³7µrÑ�°~Û�Ñ�Ô�¯-±w³TÐ ÑV·²Þ�Û7¯-¶{³�® °{× ÑV°{Þ7Ñ^ÑV³d¶²ÑVÖwÑ>µr°²Ñ>ÚHÕH°²Û�Ñ 7HÑnæ�±�µV¯�Ö :FÛ�®2® ¶~Ñ^·�µV¯�³�³�® °{Ø�·~®�µrÑ^Ñ>Ú
ÙNÓ�·~°~Û�ÑV·&¯-³7Ú�Ú2ÑV°²ÑV·~ÔT±�³�Ñ�Ü�Û�±¼µ²Û�Ø7¯-·²°~±�µr±wØ7¯-³2°²¶AêN® ·�Ð Ñ^·~Þa¯-·²´ Ó�ÔTÑV³2°~¶�ï�Ü�±wÖwÖ�Þ9ÑA±�³�¶~ÑV·²°~Ñ>Úº±w³�°~Û�Ñ
µrÖ�¯�Ó�¶~Ñ Õ9¯-³7Ú"Û�®-Ü)°~Û�ÑV×TÜ�±wÖ�Ö9Ô�¯�Ø&°²®�°²Û�Ñ�¯-·²´ Ó�ÔTÑV³2°~¶F®-Ù8°~Û�Ñ�±w³�Ø�Ó�°�¶²ÑVÔ�¯�³2°~±�µ�·²ÑVÖ�¯-°~±w®i³fá(D/Ó�°�°~Û�Ñ
Ø�Û�·�¯-¶²Ñ�Ø�Ö¼¯�³�³�±w³�´Dµr® ÔTØ7®i³�ÑV³2°hÛ9¯-¶�¯�Öw·~Ñ>¯iÚ2×�Ú2Ñ^°~ÑV·²Ô&±w³�Ñ>ÚA°²®&Ó�¶²Ñ�°²Û�Ñ�Ô�¯-±w³DÐiÑV·~Þ\°~®T·~Ñ>¯�Ö�±wÝVÑ�°~Û�Ñ
±w³�Ø�Ó�°�·²ÑVÖ�¯-°²±�®i³fá9â8®&·~Ñ^Ø�·~ÑV¶²ÑV³2°�°²Û�±w¶
Ú2Ñ>µr±w¶~±w®i³fÕH°~Û�Ñ 7lÑræ�±¼µ^¯-Ö :FÛ�®2®i¶~ÑV·�µn® Ø�±wÑV¶�±w³2ÙN®i·~Ô�¯�°~±w® ³"ÙN·~®iÔ
°²Û�Ñh°²® Ø2ß+ÖwÑVÐ ÑVÖ9¶~Ñ^Ô�¯-³2°²±¼µ;·~Ñ^Ø�·~ÑV¶²ÑV³2°�¯�°~±w® ³A±w³D°~Û�Ñ �1#�)*, ÙNÑ>¯-°²Ó�·~Ñ�Ó�³9Ú2ÑV·�� ,��2%+#��1� ê+µ²Ù�ái³�® °²Ñ>I ï�°~Û2Ó�¶±w³7Ú2±�µV¯�°~±w³�´�°²Û7¯-°D°²Û�ÑAÔ�¯�±�³�ÐiÑV·~ÞºÔA¯-Ø�¶
°²®�°~Û�ÑA¶²ÑVÔ�¯�³�°²±�µD·~Ñ^Ö¼¯�°~±w® ³ % � � ��� � ��� �
� ' & á/â�Û�±w¶D±w¶x¯´iÑV³�ÑV·r¯-ÖFÙNÑ>¯�°~Ó�·²Ñ&®�Ùh°~Û�ÑA°~Ñbµ~Û�³�±�Ò Ó�Ñ�.8°~Û�Ñ 7HÑræ�±�µV¯�Ö!:FÛ�®2® ¶~Ñ^·�±w³7µr·²ÑVÔ&Ñ^³�°r¯-ÖwÖw×�Þ�Ó�±wÖ�Ú2¶D¯A¶~×2³2°�¯iµr°~±�µ
¶²°~·~Ó9µr°~Ó�·²Ñ Õh¯�³7Ú�Ñ>¯ µ²Ûa°²±�ÔTÑ�¯\³�Ñ^Ü�Ö�±w³�´iÓ�±w¶~°²±¼µAµr®i³�¶~°²±w°~Ó�ÑV³2°T±�¶D±w³2°~·²®�Ú2Ó7µrÑ>ÚlÕ4¯\¶²Ó�ÞHµr® ³�¶²°~±w°~Ó�ÑV³2°
ÙN·²® Ô °~Û�Ñ �1#�)*, ±w¶Dµr® Ø�±�ÑbÚ\Ó�³7Ú2ÑV·�°~Û�Ñ ��#1)�, ®-Ùh°²Û�Ñ&¶²×�³2°r¯ µr°²±¼µ"¶~Ó�ÞHµr®i³�¶~°²±�°²Ó�ÑV³2°>Õ8·²ÑVØ�·²ÑV¶~ÑV³2°²±�³�´°²Û�Ñ�Ô�¯�Ø�Ø�±w³�´hÞ9ÑV°+ÜFÑVÑV³T¶~ÑVÔA¯-³2°~±�µF¯-³7Ú�¶²×�³2°r¯ µr°²±¼µ�µn® ³�¶²°~±w°~Ó�Ñ^³�°²¶>á2â�Û�±w¶/Ø�·~®�µrÑV¶²¶�±w¶/°²Û�Ñh´iÑV³�ÑV·r¯-°~±w®i³
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¯-Ø�Ø�·~®iØ�·~±�¯-°²Ñ�¯�·~´ Ó�Ô&ÑV³2°~¶F®-Ù8°~Û�Ñ 3��/� +�+ �/� +/+�*'�)"%$
ê+¯-´�¯�±w³fÕ-³�®i°~Ñh°²Û�Ñ�Ú�® °~°²Ñ>ÚDÖw±w³�ÑV¶;°~®
°²Û�Ñ�³�®�Ú2ÑV¶ ��
¯-³9Ú��� �/� +/+�*'�)"%$�ïVá�8�®i°~Ñ Õ2Û�®-ÜFÑVÐiÑV·>Õi°~Û7¯�°4Ú�Ó�·+ß
±w³�´D°²Û�±w¶h¶~°r¯-´iÑ
®-Ù�Ø�Û�·�¯�¶~Ñ�Ø�Ö�¯-³�³�±w³�´9Õ2³�ÑV±w°~Û�ÑV·�°~Û�Ñ
¶²×2³�°r¯ µr°²±�µ�µV¯�°~ÑV´i® ·²×�³�® ·h°²Û�Ñ�Ö�Ñnæ�±�µV¯�ÖfÛ�Ñb¯ ÚA®�Ù
°²Û�Ñhµr® ³�¶~°~±w°²Ó�ÑV³2°4¯�·~Ñ�×iÑV°�µ²Û�® ¶²ÑV³fáiâ�Û�Ñh±w³�Ø�Ó�°/µr® ³7µnÑVØ�°~Ó9¯-Ö ,9É 3 �6> ±w¶/ÔTÑV·~Ñ^Ö�×�°~·�¯�³�¶+Ù5® ·~ÔTÑ>Ú�±�³2°²®�¯
¶²ÑVÔ�¯�³�°²±�µ ÈbÉ�5 5 ábã+°/±w¶/®i³�Öw×�Ú2Ó�·²±w³�´
°~Û�Ñ�¶~Ó�Þ�¶²Ñ>ÒiÓ�ÑV³2°�¶~°r¯-´iÑ�®-ÙfÖwÑræ�±�µV¯-Öw±wÝ>¯-°²±w® ³Dê5Ø�·~®iØ7ÑV·rïVÕ2Ü�Û�Ñ^³D°~Û�Ñ
¶²Ø7Ñ>µn±�òHµDÐ Ñ^·~Þºê �¢}�u�t�q-¡-k���±�³�°²Û�±w¶
Ñræ7¯-ÔTØ�ÖwÑ>ïVÕ9±w¶
¶²ÑVÖwÑ>µr°~ÑbÚHá 8 � ã+³\°~Û�ÑT±�ÔTØ�ÖwÑVÔ&Ñ^³�°r¯-°²±�®-³_Õ�´ Ñ^³�ÑV·~±�µ
·²® ÖwÑV¶{êN·~®iÖwÑ ë Õi·~®iÖ�Ñ�I ïF¯-·~Ñ{Ó�¶~ÑbÚ&°²®
Ø9® ±w³2°�°²®
°~Û�Ñ
¯�·~´ Ó�Ô&ÑV³2°~¶;®-ÙZ¯�Ø�·~®�µrÑV¶²¶h¯-¶FÖw® ³�´�¯�¶�°²Û�Ñh¶²Ø7Ñbµr±�òñµ
ÐiÑV·~Þ�±�¶�³�® °
¶²ÑVÖwÑ>µr°²Ñ>ÚHá/â�Û�ÑV×©¯-·²Ñ&Ô�¯�Ø�Ø9Ñ>Ú�°²®dµrÖ�¯-Ó�¶�¯-ÖFØ7¯�·~°~±�µr±wØ7¯�³2°~¶Tênk^�w�]�¢ÕfµV¯-·²·~±wÑV·bÕ/¯-°~°²·~±wÞ�Ó�°²Ñ>ï
®i³�Öw×D® ³7µrÑ�°²Û�Ñ
Ð Ñ^·~ÞA±w¶hµ~Û�® ¶~Ñ^³fá

�lÅ � ��ÈbÈ 3 Í?>8Î5Ç6,�È?>65���5 243 Î5ÇZÎ5Ç6,���5 . 3 È>Î5Ê7Ç *=3�*�� ÊfË_Î ��52É *
â�Û�Ñ�¶²Ñ>µr®i³7ÚT¶~°~Ñ^Ø&®-ÙH°~Û�ÑhÔ�¯�Ø�Ø�±w³�´{±�¶;°~®
ÔA¯-Ø
°²Û�Ñh¶²Ñ>µr® ³9Ú&·²ÑVÖ�¯-°²±�®i³fÕ�� +/+/* �)"%$ $ �)&� h® ³2°²®
Ô&®�Ú2±�ß
ò7Ñ^·~¶/®�Ùñ°²Û�Ñh¯-·²´ Ó�ÔTÑV³2°~¶8®-Ù7°²Û�Ñ�Û�Ñ>¯iÚDµrÖ�¯-Ó�¶²Ñ áiâ�Û�Ñ � +/+/*'��"%$ $ �)&� �±w¶8Ô�¯�Ø�Ø7ÑbÚ
®i³�°²®�°~Û�Ñ�ÔT®�Ú�±�ò9ÑV·
¶²Ö�®i°h®�Ù4°²Û�Ñ �)$/$/,!*?1/-%$! �·²® ÖwÑ�®�Ù�°~Û�Ñ�Û�Ñb¯ Ú\µrÖ�¯-Ó�¶²Ñ ÕHÜ�Û�ÑV³�±w°{±�¶{ÙN®iÓ�³7ÚA°²Û7¯-°�°²Û�Ñ � +/+/*'��"%$ $ �)&� 
¯�³7Ú 3��/� +�+ � +/+/* �)"%$�¶~Û7¯�·~Ñ�¯�³�¯�·~´iÓ�Ô&ÑV³2°bá
â�Û�±w¶�Ô�¯�Ø�Ø�±w³�´
±w¶�±wÖwÖ�Ó�¶~°~·r¯-°²Ñ>ÚD±w³A°~Û�Ñ�Þ9® °²°~® Ô"ß[Û9¯-Ö�Ùf®-Ù-1f±w´9á�í�ÙN®i·�°~Û�Ñ�Ñræ7¯�Ô&Ø�ÖwÑh¶²ÑV³2°~ÑV³9µrÑ�.

êrë>ïH2 �{ª{t�q]v4z9��un�]�rq-y�y�o¢�2�"q]vrvno¼�]��yDk^�2}Nv�4
â�Û�Ñ{Ô&®�Ú2±�ò7ÑV·/Ú2Ñ^¶�µr·²±�Ø�°~±w® ³TÛ7¯-¶F°~Û�Ñ{¶�¯�Ô&ÑFÙN®i·~Ô�¯�°/¯-¶�¯
µrÖ�¯-Ó�¶²Ñh±w³D°~Û�ÑhÖw±w³�´ Ó�±w¶²°~±�µF¶~°²·~Ó7µr°²Ó�·~Ñiá�â�Û�Ñ
Ø�·²®�µrÑV¶~¶�®-Ù�°~Û�ÑDµrÖ�¯-Ó�¶²ÑD±w¶hÔ�¯�Ø�Ø9Ñ>ÚA°~®A°²Û�Ñ�·²ÑVÖ�¯-°²±�®i³ � +/+/*'��"%$��)$ ��&� �¯�³7Ú�°²Û�Ñ�Ø�·~®�µrÑV¶²¶�·²® ÖwÑV¶�°~®
°²Û�Ñx¯�·~´iÓ�Ô&ÑV³2°²¶�®-Ù � +/+/* �)"%$��)$��)&� �á â�Û�±�¶
Ú2®2ÑV¶�³�®i°hÔTÑ>¯-³A°~Û9¯-°�°~Û�Ñ�Ô&®�Ú2±�ò7Ñ^·�Ü�±�ÖwÖ_³�Ñ>µrÑV¶²¶�¯�·~±wÖw×
Þ9Ñ�·~Ñ>¯�Ö�±wÝVÑbÚAÞ2×&¯DµrÖ�¯-Ó�¶²Ñ�¯�¶�±w³�¶²ÑV³2°~ÑV³9µrÑ�.
ê�I ïH2 �{ª{t�q]v�q]vrvno¼�]��yDk^�2}Nv��8t�oNpnt&o���¡-u-s�¡]k¤z7�rur�-��q�y�y�o��2� �Vá
ã+°8µV¯-³�¯�Öw¶~®�Þ9Ñ�·²Ñ>¯-Öw±wÝVÑ>Ú�Þ2×
¯-³�¯ Ú6rÑbµr°~±wÐ Ñ;® ·Z¯F³�® Ó�³fá&D;Ó�°f°²Û�ÑV¶²Ñ�ÔT®�Ú�±�ò9ÑV·~¶8¯-·~ÑF¯-³7¯�Ö�×2ÝVÑbÚ
¯-¶_Þ7ÑV±w³�´
Ú2Ñ^·~±wÐ Ñ>Ú�ÙN·~®iÔ °²Û�Ñ
·~Ñ^Ö¼¯�°~±wÐ Ñ�µrÖ�¯-Ó�¶²Ñ�µr® ³�¶~°~·²Ó7µr°²±�®i³dÓ�¶~±w³�´&®i³�Öw×&Öw±w³�´ Ó�±�¶²°~±�µ�Ú2ÑV·²±�Ð ¯�°~±w® ³�¶>ÕiÙN®iÖ�Öw®-Ü�±w³�´
êA7HÑVÐ2±+ÕHë>ì
Z í ï^á â�Û2Ó�¶bÕ�¶²ÑV³2°~ÑV³7µnÑDê�ëbï�¯-Þ9®-Ð Ñh±w¶h¯�³7¯-Öw×2ÝVÑ>ÚT¯-¶�Þ9ÑV±w³�´&Ú2ÑV·²±�ÐiÑ>Ú"ÙN·~®iÔ�êQIiï/Þ2×AÚ2ÑVÖwÑV°~±w®i³
®�ÙZ°~Û�Ñ�Ø�·~Ñ>Ú2±�µV¯�°~Ñ �No¢��¡]u�s�¡-k���¯�³7ÚDÔT±w´ ·�¯�°~±w® ³�®-Ù8±w°~¶F® Þ�6rÑ>µn°>Õ-2²z7�rur�-��q�y�y�o��2��47Õi°~®D¯
Ø�·~Ñrß+Ô&®�Ú2±�ò7ÑV·
®�ÙZ°~Û�Ñ
Û�Ñ>¯iÚ=2-qbvrvVow�-��yxk^�2}5v�47á
ç ³�®i°~Û�Ñ^·h® Ø�°~±w® ³T°~®D¯-°~°r¯ µ²Û�¯
¶²Ñ>µr®i³7ÚA·~Ñ^Ö¼¯�°~±w® ³T±w¶�°²®x¯iÚ�ÚT±�°�¯-¶h¯�¶~Ñ^Ø7¯-·r¯-°~Ñ�µrÖ�¯-Ó�¶²Ñ�°²®x¯bÐi® ±�Ú

Ú2Ñ^ÑVØ�Öw×DÑVÔDÞ9Ñ>Ú�Ú2Ñ>Ú�¶²°~·²Ó7µr°~Ó�·~ÑV¶bá 1�® ·;Ñræ7¯-Ô&Ø�Ö�ÑiÕ-°~Û�Ñ�µrÖ�¯-Ó�¶²Ñ�µr®iÔDÞ�±w³7¯-°²±w® ³Dê5¶~ÑV³2°~Ñ^³7µrÑ&ë�KhÞ9ÑVÖw®-Ühï;±�¶
Ø�·²ÑrÙNÑV·²·~Ñ>Ú�®-Ð ÑV·�°²Û�Ñ�ÑVÔDÞ7ÑbÚ�Ú2Ñ>ÚAµr®iÔDÞ�±w³7¯-°²±�®i³AêN¶²ÑV³2°~ÑV³7µnÑ�ëiëhÞ9ÑVÖw®-ÜhïVÕ2Þ9Ñ>µV¯�Ó�¶~Ñ
±w³A°~Û�Ñ�Ö�¯�°~°~Ñ^·�°~Û�Ñ
·²ÑVÖ�¯-°~±wÐiÑ�µrÖ�¯-Ó�¶~Ñ
±w¶�°+Ü�±�µrÑ�ÑVÔDÞ9Ñ>Ú�Ú2Ñ>Ú .

��7)h9ø ù/ý5örúhù-���	�>ü²ù~ý5ý2'^ù+þ ù	�+ö��¹ûQK²ù~ý�÷4��÷¢ø ù8÷!�+ù~ö^÷�úhù�þ]÷ ��A2þ#�rú�û¹þ ö��-ø ù²öVÿ-ý�$
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conceptual linguistic

AI

AI-assignt

programming

activity

assignt

assignt

class

class-assignt

assignt-type

head

process roles

carrier
attribute

modifierhead

[ lex = "have" ]

[ lex = "assignment" ]

process roles

identifier

identifieddeleted

[ lex = "programming" ]

[ lex = "AI" ]

1
2

1

2
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ê�ë�K ïrªV�2}+��ux}�u �hª{t�qbv�yDq-���&q]vrvno¼�]��yDk^�2}Nv
�8t2oNpnt�pru-�2vVowvr}hu+�
�;�Vow}+o��2��krvrv>q-�bvV�
�ñu-|��iuD�7u]}�t�q-¡-k�krmrz�k^�VoNk^�7prk�o����/�Vo¼}[o����xkrvrv>q-�bvV�

ê�ëië>ïrªV�2}+��ux}�u �hª{t�qbv�yDq-���&q]vrvno¼�]��yDk^�2}Nv
�8t2oNpnt�pru-�2vVowvr}hu+�
�;�Vow}+o��2��krvrv>q-�bv�o����8t2oNprt
� u-|d�iuD�7u]}�t�q-¡-kDkrmrz�kV�Vo5kV�7prk^�

ã+³D¶~Ó�ÔTÔ�¯�·~×2Õr°~Û�Ñ;ò7·~¶²°�¶²°~ÑVØD®�Ùñ°²Û�ÑFÔ�¯-Ø�Ø�±w³�´FÙN·~®iÔàµr®i³7µrÑVØ�°~Ó7¯�Ö7³�Ñ^°+Ü�®i·~å
°²®�µrÖ�¯-Ó�¶²Ñ�±w¶�êrë>ï_°~®
¶²ÑVÖwÑ>µr°
¯�Ø7Ñ^·~¶~Ø9Ñ>µr°²±wÐ Ñ&¯-ÔT® ³�´�°~Û�Ñ�µr® ³9µrÑVØ�°²Ó7¯-Ö8·~Ñ^Ö¼¯�°~±w® ³�¶h®-Ù/°²Û�Ñ
³�ÑV°+ÜF® ·²åHÕ�Ü�Û�±�µ²ÛdÚ2ÑV°²ÑV·~ÔT±w³�ÑV¶�¯
Û�Ñb¯ ÚDµrÖ�¯-Ó�¶~Ñ Õ ¯�³7ÚTêQIiï8°~®
¯�°~°�¯iµ²ÛD°~Û�Ñ�·²ÑVÔ�¯�±�³�±�³�´h·~Ñ^Ö¼¯�°~±w® ³�¶�¯�¶/ÑV±w°~Û�ÑV·�Ñ^ÔDÞ7Ñ>Ú�Ú2Ñ>Ú�® ·/¶²Ó�Þ7®i·�Ú2±w³7¯�°~Ñ
ÔT®�Ú�±�ò9ÑV·~¶H®�Ù�°²Û�Ñ/Û�Ñb¯ Ú
µrÖ�¯�Ó�¶~Ñ ábâ�Û�Ñ;Ø7ÑV·²¶~Ø9Ñ>µr°²±�ÐiÑ�±w¶H¶~ÑVÖwÑ>µr°²Ñ>Ú�Ó�¶²±�³�´FÙN®�µrÓ�¶Zµn® ³�¶²°~·�¯�±w³�°²¶>éb°~Û�Ñ�µ²Û�® ±�µrÑ
Þ9ÑV°+ÜFÑVÑV³�ÑVÔDÞ9Ñ>Ú�Ú�±�³�´�®i·�¶~Ó�Þ9® ·rÚ2±w³7¯-°²±�®i³A±�¶�Þ9¯-¶~ÑbÚ&®i³A¶~±wÔ&Ø�ÖwÑ{¶~°+×2Öw±�¶²°~±�µ�µr·~±w°²ÑV·~±�¯�á�â�Û�Ñ�® Ó�°²Ø�Ó�°�®�Ù
°²Û�±w¶�¶²°�¯-´iÑh±w¶�¯�Û�±wÑV·�¯�·�µ²Û�±�µV¯�ÖH¶~°~·²Ó7µr°²Ó�·~Ñ
Ü�Û�ÑV·~Ñ�Û�Ñ>¯iÚ2¶hµr®i·~·~Ñ^¶~Ø9® ³7ÚT°~®�Öw±w³�´ Ó�±w¶²°~±�µ�µr® ³�¶~°~±w°²Ó�ÑV³2°~¶�®�Ù
¯�´ ±wÐ Ñ^³�µ^¯-°~Ñ^´ ® ·²×�ê+µrÖ�¯-Ó�¶²Ñ
® · 8 L ï^Õ�Þ�Ó�°�Ü�Û�ÑV·~Ñ�°~Û�Ñ�ÖwÑræ�±�µV¯�ÖHÛ�Ñ>¯ Ú�¶�¯-·²Ñ�³�® °�×iÑV°�¶~ÑVÖwÑ>µn°~Ñ>ÚHá
â�Û�ÑV¶²Ñ�°+Ü�®�®iØ7ÑV·r¯-°²±�®i³�¶�µr® ³�¶~°~±w°²Ó�°~ÑapVswq-|iv>kTz7swq-����o¢�2�]ÕF¶²±�ÔT±wÖ¼¯�·�°²®©°²Ñræ�°&Ø�Ö�¯-³�³�±w³�´©¯-°T°~Û�Ñ

Ø7¯�·�¯�´ ·�¯�Ø�ÛaÖwÑVÐiÑVÖ+á ç ¶²±�ÔT±wÖ¼¯�·�Ø�·~®�µrÑV¶²¶AÙN® ·��  z9s�q-����o��2��±w¶�Ú2ÑV¶rµr·~±wÞ9Ñ>Ú)±w³ êQX8ÖwÛ7¯iÚ�¯ ÚlÕ�ëbì ì
R ïVá
S{³7µrÑA°²Û�ÑAÛ�Ñ>¯ Ú�µrÖ�¯-Ó�¶²ÑA¶~°~·²Ó7µr°²Ó�·~Ñ�Û9¯-¶DÞ9ÑVÑV³ºÞ�Ó�±wÖw°>Õ_±w°�±w¶�Ø7¯-¶²¶~Ñ>Ú�°~®\°~Û�Ñ�·²ÑV¶~°D®�Ùh°~Û�Ñ 7lÑræ�±¼µ^¯-Ö
:FÛ�®2®i¶~ÑV·bÕ-Ü�Û�±�µ²Û&Ú2ÑV°~Ñ^·~Ô&±w³�Ñ^¶/Ü�Û�±�µ²Û�¶²×�³2°r¯ µr°²±¼µ;Ù5® ·~ÔT¶ZµV¯�³DÞ7Ñ�¶²ÑVÖwÑ>µr°²Ñ>Ú�ÙN®i·8Ñ>¯ µ²ÛDÔ&®�Ú2±�ò7Ñ^·>ÕbÜ�Û�ÑV³
¯�Ø�Ø�·~®iØ�·~±�¯�°~Ñ�ÖwÑræ�±¼µ^¯-ÖH·~Ñ^¶~® Ó�·�µrÑV¶
¯�·~Ñ{ÙN® Ó�³7ÚHá
â�Û�ÑV¶²ÑD® Ø9ÑV·�¯�°~±w® ³�¶{®-Ù/Ø�Û�·r¯-¶²Ñ�Ø�Ö�¯�³�³�±w³�´&¯-·²Ñ
Ø9® ¶~¶²±wÞ�ÖwÑ
±w³�°~Û�±w¶�¯-Ø�Ø�·²®�¯iµ~ÛAÞ9Ñ>µV¯�Ó�¶~ÑD°²Û�Ñxµn® ³2ß

µrÑ^Ø�°~Ó7¯�Ö�±w³�Ø�Ó�°
±w¶
³�®i°�¯-Öw·~Ñb¯ Ú2×\Öw±�³�´ Ó�±w¶~°²±�µV¯-ÖwÖw×&¶²°~·~Ó9µr°~Ó�·²Ñ>ÚHá 0 Ó7µ²Û©Ø�Ö�¯�³�³�±w³�´&±w¶�¯�Ô�¯6r®i·h¶²® Ó�·rµrÑ
®�Ù�Ø7¯-·r¯-Ø�Û�·�¯-¶²±w³�´AØ7®-ÜFÑV·>Õ_¯-³7Ú�¶~±w³7µrÑD±w°�±w¶
µr® ³2°~·²® ÖwÖwÑ>Ú�Þ�×�Ø�·�¯�´ Ô�¯�°~±�µ¤Ù[¯ µn°~® ·²¶Dê[¯�¶�Ñræ�Ø�Ö�¯-±w³�Ñ>Ú�±w³
0 Ñbµr°>áA��ïF±w°4¯�Öw¶~®D±w³7µr·²Ñ>¯-¶²ÑV¶h°²Û�Ñ
¶~Ñ^³�¶~±w°~±wÐ2±w°+×D®-Ù/°~Û�Ñ�´iÑV³�ÑV·r¯-°²® ·h°²®D°~Û�Ñ�¶²±�°²Ó7¯-°²±w® ³&®�Ù/ÑV³2Ó�³7µr±�¯-°²±w® ³fá

�_Å���É-Ê * * �~É 3 Ç � Î5Ç6, 3 Ç�Ë 2 5�É�,/5�Ë�É�5 3 .5Î�� 3 ÈbÎNÊ9Ç *

â�Û�Ñ{°+Ü�®�¶~°²·~Ó7µn°~Ó�·²ÑV¶�°~Û7¯�°�°²Û�Ñ 7HÑræ�±�µV¯-Ö :FÛ�®�®i¶~ÑV·�Û9¯-¶�°~®�Ô�¯�°�µ²Û�ß�¯
³�ÑV°+Ü�®i·~åD®�ÙZ¶~Ñ^Ô�¯-³2°²±¼µ¤Ó�³�±w°~¶
¯�³7ÚA¯�¶~×2³2°�¯ µn°~±�µ�¶~°²·~Ó7µn°~Ó�·²Ñ
ß4¯�·~Ñ
±w³A´ Ñ^³�ÑV·�¯�Öf³�®i°�±w¶~® ÔT® ·²Ø�Û�±�µ-á2â�Û�±w¶hµV¯�³�Þ9Ñ
Ñræ�Ø�Ö�¯�±�³�Ñ>ÚTÞ�×T°+Ü�®
Ù[¯iµr°~®i·~¶�.�q�pru-yD�Vo¢�7qb}+oNu-� u+�Tv>k^yxq��2}[o5pdk^s�k^yxk^�2}5v�prq-�)��k\knm�z9��knv�v>kr�©�^�©q�vVo��2�-s�k�vV|��¢�>q prk�k^s�kn�
yDkV��}N��u-��q�vVo��2�-s�k¤v>k^yxq��2}[o5p�k^s�k^yxk^�2}4�^�DqDp�u�yx�^o��7q]}[o5u-�du��hvV|2���>qiprk�k^s�k^yDkV�2}5v�ê~ê5â/¯-ÖwÔD×�Õ2ëbì í îiï
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TAKE(S,C)

DIFFICULT(C,S)

S struggle with C

TAKE(S,C)

INTEREST(C,S)

ASSIGNMENT(C,A)

DIFFICULT(A,S)

WIN(X,Y)

LARGE(WIN)

S enjoy C C require A

X crush Y
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ë á è Ó7Ú�´ Ô&Ñ^³�°�Ú2ÑV°²ÑV·~ÔT±w³�ÑV·�.)2 - ç ã;Û7¯-¶ 243 Ç'0 ¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶bá . 4
I�á L ·~ÑbÚ2±�µV¯-°²±�ÐiÑ
¶�µ^¯-Ö�¯-·h¯iÚ6rÑ>µr°²±wÐ Ñ�.�2 - ç ãVÕ2Ü�Û�±�µ²Û�±w¶ Ë_Î���Í-Ì6.NÈ ÕbÛ7¯-¶�¶²ÑVÐ Ñ^³¯-¶²¶~±w´ ³�ÔTÑV³2°~¶bá . 4
G�á :F® ³�³�® °�¯�°~±wÐ Ñ{Ð ÑV·²Þ .-2 - ç ã É�5��9Ì8Î5É�5 *F¶~ÑVÐiÑV³d¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶bá . 4
�7á ç ·²´ Ó�ÔTÑV³2°�¯-°²±wÐ Ñ�µn® ³�³�Ñbµr°~±wÐ Ñ
.-2 �{ª
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Z ïVálâ�Û�±w¶
³�® ³�ß[±w¶~®iÔ&®i·~Ø�Û�±w¶²Ô Þ9ÑV°+ÜFÑVÑV³º¶~×2³2°�¯iµr°~±�µ&¯�³7Ú\¶~Ñ^Ô�¯-³2°²±¼µ�¶~°²·~Ó7µn°~Ó�·²ÑV¶&±w¶�¯TØ9ÑV·~Ð ¯�¶~±wÐ Ñ
Ø�Û�ÑV³�® ÔTÑV³�®i³fÕ-¯-¶8±wÖ�ÖwÓ�¶²°~·r¯-°~ÑbÚ
Þ2×�â/¯-ÖwÔD×_T ¶9Ñræ�°~Ñ^³�¶~±wÐ Ñ�µr·~®i¶~¶�ß[Öw±w³�´ Ó�±�¶²°~±�µF¯-³7¯�Ö�×2¶²±�¶_®-Ùñµn® ³�¶²°~·~Ó9µr°~±w® ³�¶
Ñræ�Ø�·²ÑV¶~¶²±w³�´&ÔT® °~±w®i³x¯�³7ÚAµV¯-Ó�¶r¯-°²±�®i³\ê[µ²Ù�álêNâ/¯-ÖwÔD× Õ�ë>ì�Z
R ïF¯-³7Ú�êNâ/¯-ÖwÔD×2Õ�ë>ìií�Giï~ïVá
â�Û�±w¶�Ú2±w¶�µr·²ÑVØ7¯-³9µr×@Þ9ÑV°+ÜFÑVÑV³ °²Û�Ñd¶²°~·²Ó7µr°~Ó�·~ÑV¶\®-Ù�°²Û�Ñ\±�³�Ø�Ó�°�¯�³7Úº®iÓ�°~Ø�Ó�°�®�Ù�°~Û�Ñ 7lÑræ�±¼µ^¯-Ö

:FÛ�®2®i¶~ÑV·D±wÔ&Ø9® ¶²ÑV¶D°+ÜF® µr®i³�¶~°²·�¯�±�³2°²¶�./¶²±w³7µrÑ�¶²ÑVÐ ÑV·r¯-Ö�¶~Ñ^Ô�¯-³2°²±¼µ"Ó�³�±w°~¶&µ^¯-³ºÞ7Ñ�·~Ñ>¯�Ö�±wÝVÑbÚ©Þ2×�°~Û�Ñ
¶r¯-Ô&Ñ{ÖwÑræ�±¼µ^¯-Öf±w°²ÑVÔdÕi°~Û�Ñ 7HÑræ�±�µV¯-Ö6:FÛ�®2® ¶²ÑV·hÔDÓ�¶²°�Þ7Ñ�¯-Þ�ÖwÑ�°~®�yDkV����k4¶~ÑVÔA¯-³2°~±�µ{Ó�³�±w°~¶bÕ7¯�³7ÚT¶~±w³7µrÑ
°²Û�Ñ�¶�¯-ÔTÑh¶²ÑVÔ�¯�³�°²±�µ�Ó�³�±w°hµV¯�³AÞ7Ñ
·²Ñ>¯-Öw±wÝVÑ>ÚA¯�°hÚ2±�äñÑV·²ÑV³2°h¶²×�³2°r¯ µr°²±¼µ{ÖwÑVÐiÑVÖw¶>Õ�°²Û�Ñ 7lÑræ�±¼µ^¯-Ö :FÛ�®2® ¶²ÑV·
ÔDÓ�¶²°hÞ9Ñ�¯�Þ�ÖwÑ�°²®�Û7¯-³9Ú2ÖwÑ�p^��u]v�vr�~�rq-�2�-o��2��·~Ñ>¯�Ö�±wÝ>¯�°~±w® ³�ßh°~Û9¯-°
±w¶>Õl°~®dÚ2±w¶²Ø7¯-°rµ~Û©¯T¶²ÑVÔ�¯�³�°²±�µ
Ó�³�±�°
ÙN·²® Ô�¯T´ ±wÐ ÑV³�Ö�Ñ^Ð ÑVÖ8±w³�°~Û�Ñ�¶²ÑVÔ�¯�³�°²±�µh³�ÑV°+Ü�®i·~å�®i³2°~®&¶²ÑVÐ Ñ^·�¯-ÖFÚ2±�äñÑV·²ÑV³2°�·�¯-³�å�¶�®�Ù�°~Û�Ñ�¶~×2³2°�¯iµr°~±�µ
¶²°~·~Ó9µr°~Ó�·²Ñ á
ç ³DÑræ7¯�Ô&Ø�ÖwÑ/®�ÙñÔTÑV·~´i±�³�´h±w¶8Ø�·~®-Ð2±�Ú2Ñ>Ú�Þ2×
Ð ÑV·²Þ�¶/Ü�Û�±�µ²Û&µr®i³�ÐiÑV×�¯�³�ÑVÐ ¯�ÖwÓ7¯-°²±�ÐiÑ4µn® ³�³�®i°�¯�°~±w® ³fÕ

¯�¶�±�ÖwÖwÓ�¶²°~·�¯�°~Ñ>ÚT±w³ 1_±w´7á�ì�áj8 � ó�Ñ^·~Ñ Õ9°~Û�Ñ
Ð ÑV·²Þ©kV�	�bu-�-Õ�Ó�¶~Ñ>ÚA±w³\}5t�k�v�}+|�� k^�2}�k^�	�>u-� kr�x}Nt�k �{ª�p^s�qbvrvVÕ
µr®i³2Ð ÑV×2¶�°+ÜF®D¶~ÑVÔA¯-³2°~±�µ�Ó�³�±w°~¶�.

/ â�Û�Ñ
¶²°~Ó7Ú2Ñ^³�°�°²®2® å&°²Û�Ñ ç ã�µrÖ�¯-¶²¶
ê[¯�Þ�±�³9¯-·~×D·²ÑVÖ�¯-°²±�®i³&Þ9ÑV°+ÜFÑVÑV³\°~Û�Ñ ç ã�µrÖ�¯-¶²¶h¯-³7Ú
°~Û�Ñ�¶~°~Ó9Ú2ÑV³2°�ï^á 8 �

/ â�Û�Ñ
¶²°~Ó7Ú2Ñ^³�°FÙ5® Ó�³7ÚT°²Û�Ñ ç ã�µrÖ�¯-¶~¶{±w³�°²ÑV·~Ñ^¶~°~±w³�´Aê+¯-³�¯-·²´ Ó�ÔTÑV³2°�¯�°~±wÐ Ñ�ÑVÐ ¯�ÖwÓ7¯-°²±�®i³7ïVá

D;× µ²Û�®2®i¶~±w³�´�¯TÐ ÑV·²Þ�Ü�±�°²Û©µr® ³�³�® °r¯-°~±w®i³�¶�¶~Ó7µ²Û©¯-¶AkV�	�bu-�-Õ_°~Û�Ñ�7lÑræ�±¼µ^¯-Ö :FÛ�®2®i¶~ÑV·�¶�¯�°~±w¶+ò7Ñ^¶
°+Ü�®
±w³�Ø�Ó�°4µr®i³�¶~°²·�¯�±�³2°²¶�¯-°�®i³7µrÑ á
ç ³�Ñræ7¯-Ô&Ø�Ö�Ñ�®-Ù�µn·~® ¶²¶+ß+·�¯�³�å2±�³�´d·²Ñ>¯-Öw±wÝ>¯-°²±w® ³�±w¶
¶~Û�®-Ü�³�±�³=1_±w´7áFë�K�á ç ÖwÖ;ÙN® Ó�·
¶~ÑV³2°²ÑV³7µrÑV¶T±w³

°²Û�±w¶/Ñræ7¯-ÔTØ�ÖwÑ4µr®i³2Ð ÑV×D¶²±�ÔT±wÖ¼¯�·H±w³2ÙN® ·²Ô�¯�°~±w® ³�¯�³7Ú�¶�¯�°~±w¶+Ù5×�°²Û�Ñh¶r¯-Ô&Ñ�¯-·²´ Ó�ÔTÑV³2°�¯�°~±wÐ ÑF±w³�°²ÑV³2°�.i°~Û�Ñ^×
ÑVÐ ¯�ÖwÓ7¯-°²ÑZ°²Û�Ñ ç ãfµrÖ�¯-¶~¶8¯-¶_Û�±w´ Û�® ³
°²Û�Ñ/¶rµV¯-ÖwÑ/®�Ù�Ú�±�N�µnÓ�Öw°+×�árâ�Û�ÑFÚ2±�äñÑV·²ÑV³7µrÑ�±w¶_°~Û7¯�°H°~Û�±w¶fÑ^Ð ¯-ÖwÓ7¯-°²±w® ³
±w¶F·~Ñ>¯�Ö�±wÝVÑbÚ�¯-°FÙN®iÓ�·�Ú2±w¶~°~±w³7µn°�¶~×2³2°�¯ µn°~±�µ�·�¯�³�å2¶>á
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"take"class student

[cat = clause][Relation = student-class]

range

process
participants

agent
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ã+³�ê�ëbïVÕ�°~Û�Ñ�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³T±w¶�·~Ñ>¯�Ö�±wÝVÑbÚ�Þ2×&¶²ÑVÖwÑ>µr°²±�³�´&°~Û�Ñ 6rÓ9Ú2´ ÔTÑV³2°4Ú2Ñ^°~ÑV·²Ô&±w³�ÑV· �NyDq-��� ��¯-³9Ú
·²ÑVÖw×�±w³�´D®i³�°~Û�Ñxµr®iÔ&ÔT® ³D¶~Ñ^³�¶~ÑD±w³2ÙNÑ^·~ÑV³7µnÑD·~Ó�ÖwÑ]2²°~Û�Ñ�Ô&®i·~Ñ
¯-¶²¶~±w´ ³�ÔTÑV³2°~¶�±w³d¯TµrÖ�¯-¶~¶bÕ9°~Û�Ñ�Ô&®i·~Ñ
Ú2±ON�µrÓ�Ö�°8±w°F±�¶?47á ó¤ÑV·~Ñ�°²Û�Ñ 7lÑræ�±¼µ^¯-Ö�:FÛ�®2® ¶~Ñ^·4Ú2Ñbµr±�Ú2Ñ>ÚD°²®�Ó�¶~Ñh°²Û�ÑhÔA¯-·²å Ñ>Ú�ÑVÐ ¯-ÖwÓ7¯�°~±wÐ Ñ�Ñnæ�Ø�·~ÑV¶²¶~±w® ³
�5yxq���� ��±w³�¶~°²Ñ>¯ Ú\®�Ù ��vVowm ��°²®�·²ÑrÙNÑV·�°~®A°²Û�ÑD³2Ó�ÔDÞ7Ñ^·h®-Ùh¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶bá9è Ó7Ú2´iÔ&ÑV³2°�Ú2ÑV°~Ñ^·~Ô&±w³�Ñ^·~¶
±w³7µrÖwÓ7Ú�Ñ �5yxq���� �VÕ � �>kV� �VÕ �[q"�-��krqb}F��|2yx�rk^�xu�� �FÑ^°�µ-á9ã+³\êQIiïVÕ2°~Û�Ñ
Ó�¶~Ñ�®-Ù�¯�¶rµV¯-Ö�¯�·h¯ Ú6rÑbµr°~±wÐ Ñ
Ú2±�ß
·²Ñ>µr°~Öw×
·²Ñ>¯-Öw±wÝVÑV¶8°²Û�Ñ�Ñ^Ð ¯-ÖwÓ7¯-°²±wÐ Ñ/±w³2°~ÑV³2°²±�®i³�®-Ù7°²Û�Ñ�¶²Ø7Ñb¯-å Ñ^·>á 0 µ^¯-Ö�¯-·/¯ Ú!6rÑ>µr°²±�ÐiÑV¶8±w³7µrÖwÓ7Ú2Ñ �+�-o §ap^|2s¹} �VÕ
�5o��2}~kV�rkrvr}+o��2� �VÕ �No�y{z�u��r}~q-�2} ��ÑV°rµ-á8ã+³ºêQGiïVÕ_°~Û�ÑAµ~Û�® ±�µrÑD®-Ùh°²Û�Ñ�µn® ³�³�®i°�¯�°~±wÐ ÑDÔA¯-±w³�Ð Ñ^·~Þ@�rkr�V|2o��rk
µV¯�³�¯�Ö�¶²®
Þ9Ñh·~Ñ^Ö¼¯�°~Ñ>Ú"°~®�°~Û�Ñ{¶~Ø9Ñ>¯-åiÑV·�T ¶�±w³2°~ÑV³2°²±�®i³D°~®�ÑVÐ ¯-ÖwÓ7¯�°~Ñ ç ã�¯-¶�¯
Ú2±ON�µrÓ�Öw°�µnÖ¼¯�¶~¶bá2â�Û�ÑhÐiÑV·~Þ
2^}�u��rk��^|2o���k��8ÔTÑV·~´iÑV¶�°²Û�ÑhÑnæ�Ø�·~ÑV¶²¶~±w® ³A®-Ù8°~Û�Ñ{·~ÑVÖ�¯�°~±w® ³TÞ7ÑV°+ÜFÑVÑV³A°²Û�Ñ
µrÖ�¯-¶~¶�¯-³9ÚD°~Û�Ñ�¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶
Ü�±w°~ÛA°²Û�Ñxµn® ³�³�®i°�¯�°~±w® ³A°~Û9¯-° ç ã�±w¶�Ú2±ON�µrÓ�Öw°bá2ã+³dµr® ³2°²·�¯-¶²°>Õ9°~Û�Ñ�ÐiÑV·~Þ32^}�u"t�q-¡-k�4T® ³�Öw×&Ñnæ�Ø�·~ÑV¶²¶~ÑV¶
°²Û�Ñ{ò7·~¶²°h¶~Ñ^Ô�¯-³2°²±¼µ¤Ó�³�±w°h¯-³9Ú&Ú2®2ÑV¶{³�® °�Û7¯bÐiÑ�¯�³�×Aµr® ³�³�® °r¯-°~±w®i³&Ü�±w°~ÛA·~Ñ^¶~Ø9Ñ>µr°�°~®&Ú2±ON�µrÓ�Ö�°+×2á

1_±�³9¯-ÖwÖw×�Õr±w³Dê1��ïVÕb°²Û�Ñ4¯�·~´iÓ�Ô&ÑV³2°r¯-°~±wÐiÑZµr®i³�³�Ñ>µr°²±wÐ Ñ��^| }2Ø�·²®�6rÑ>µr°²¶�¯-³�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³�® ³�°~Û�Ñ�µrÖ�¯-Ó�¶²ÑV¶
±w°fµr®i³�³�Ñ>µr°²¶8±�³
¯�³
±w³7Ú2±w·~Ñ>µn°fÜ�¯b×�árâ�Û�ÑFµrÖ�¯-Ó�¶²Ñ �hª�t�qbvFv>kV¡-k^�xq]v�vVow�-��yDkV��}NvH±w¶f³�®i°HÑVÐ ¯-ÖwÓ7¯�°~±wÐ Ñ8°r¯-å Ñ^³
¯�Ö�®i³�Ñ é9Þ�Ó�°�Ü�Û�Ñ^³d±w°�±w¶�µr®i³�°²·�¯�¶~°~ÑbÚ�Ü�±w°~Û�°²Û�Ñ�ò7·²¶~°�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³ 2 ç ã{±w¶h±w³2°~ÑV·²ÑV¶~°²±�³�´�4AÞ2×�Ü4¯b×A®�Ù
¯ �+�V|i} �VÕ9±w°hÞ9Ñ>µr® ÔTÑV¶�¯�³�¯-·~´iÓ�Ô&Ñ^³�°�°²Û7¯-°{ÔDÓ�¶~°FÞ9Ñ�®iØ�Ø7®i¶~Ñ>Ú�°~®=2²±w³�°²ÑV·~Ñ^¶~°~±w³�´
47Õ9¯-³7ÚA°²Û�Ñ
Ü�Û�®iÖwÑ
¶²ÑV³2°~ÑV³7µnÑ�¶²Ó�Ø�Ø9® ·~°²¶h°²Û�±w¶�¶~Ñ>µr®i³7Ú�¯�·~´ Ó�Ô&ÑV³2°>áiã+³A°~Û�±w¶hµV¯�¶~Ñ Õ�°~Û�Ñ�¶²Ø7Ñ>¯�å ÑV·{·~ÑVÖw±wÑV¶{® ³&°+ÜF®&µr®iÔ&Ô&®i³
¶²ÑV³�¶~ÑA·²Ó�ÖwÑV¶D°~Û7¯�°�Ø�·~Ñ>Ú2±�µr°D°²Û7¯-°Tê[¯iï
°²Û�Ñ&ÔT® ·²Ñ&¯dµr®iÓ�·~¶²ÑA±�¶�±w³2°~ÑV·²ÑV¶~°²±�³�´7Õ8°~Û�Ñ&Ô&®i·~Ñ&¯�¶~°²Ó7Ú2ÑV³2°
Ü�¯-³2°~¶;°~®
°r¯-å Ñ{±w°�¯-³7ÚTê5Þ7ï;°~Û�Ñ{Ô&® ·²Ñ4¯�µr® Ó�·²¶~Ñ�±w¶�Ú2±ON�µrÓ�Öw°bÕ °²Û�ÑhÖwÑV¶²¶4¯�¶²°~Ó7Ú�ÑV³2°�Ü�¯-³2°~¶F°~®�°�¯-åiÑh±w°>á
0 Ó9µ~ÛAµr® ÔTÔ&®i³�¶²ÑV³�¶~Ñ�·~ÑVÖ�¯-°²±w® ³�¶�¯-·²Ñ�µV¯�Ö�ÖwÑ>Ú�}�unz�u�o�Þ2×:P{Ó7µr·²® °�ê ç ³�¶�µn® ÔDÞ�·²Ñ�¯-³9Ú:P{Ó7µr·²® °>ÕHëbì í
G ïVá
â�Û�Ñ�ÔT®�Ú2ÑVÖw±w³�´�®-Ùf¯-·~´iÓ�Ô&Ñ^³�°r¯-°²±�ÐiÑ�Ñ^Ð ¯-ÖwÓ7¯-°²±w® ³�Ó�¶~±w³�´
°²® Ø9® ±�ÙN® ·;°~Ñræ�°/´iÑV³�ÑV·r¯-°~±w®i³&±w¶�Ú2ÑV¶rµr·~±wÞ9Ñ>ÚT±w³
Ú2Ñ^°�¯-±wÖH±w³�ê�X8ÖwÛ7¯ Ú�¯ ÚHÕHëbì ì îiïVá
ã+³d¶²Ó�Ô&ÔA¯-·²×�Õ2°²Û�Ñ�¶r¯-ÔTÑ�µr® ³2°²ÑV³2°�Ó�³�±w°hßh°²Û�Ñ�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³A®-Ù�°~Û�ÑxµrÖ�¯�¶~¶�®-Ù ç ãh®i³d°²Û�Ñ�¶rµV¯-ÖwÑ

®�Ù;Ú�±�N�µnÓ�Öw°+×�ß¤µV¯�³AÞ7Ñ�·~Ñ>¯�Öw±�Ý^Ñ>ÚAÞ2×&ÐiÑV·~×�Ú2±�äHÑV·~ÑV³2°{Ö�±w³�´iÓ�±w¶~°²±¼µ�Ú2Ñ^Ð�±�µrÑ^¶�.Hµr® ³�³�Ñ>µr°²±�ÐiÑ Õ9Ô�¯�±�³TÐ ÑV·²ÞfÕ
³�®iÓ�³�Ô&®�Ú2±�ò7ÑV·bÕ]¯�³7Ú�Ú2ÑV°~Ñ^·~Ô&±w³�Ñ^·/¶~Ñ>ÒiÓ�Ñ^³7µrÑ á�U�Ñ�Ó�¶²Ñ�°~Û�Ñ�°²ÑV·~Ô ¸�u>q]}[o¢�2��p�u��2vr}[�rq-o���}Nv8°~®
Ú2ÑV¶rµr·~±wÞ9Ñ
±w³�Ø�Ó�°4µr®i³�¶~°²·�¯�±�³2°²¶h¶~Ó9µ~Û�¯�¶�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³�¶bÕ Ü�Û�±¼µ²ÛAµV¯-³AÞ9Ñ
·~Ñ>¯�Öw±�Ý^Ñ>ÚA¯-°�Ú2±�äñÑV·²ÑV³2°h¶²×�³2°r¯ µr°²±¼µ{ÖwÑVÐiÑVÖw¶>á
1_±w´ Ó�·²ÑV¶�ë ë�¯-³7Ú ë�I�¶~Û�®-Ü)Û�®-Üº°~Û�ÑV¶~Ñ�9®�¯-°²±w³�´�µr®i³�¶~°²·�¯-±w³2°~¶h¯�·~Ñ
Ú2±w¶~°²±w³�´ Ó�±w¶²Û�Ñ>Ú�Ù5·~® Ô v�}+�V|�pn}[|2��q�s
pru-��v�}+��q�o��2}5v/¶~Ó7µ²Ûd¯�¶�¶~ÑVÔA¯-³2°~±�µ{Ø�·²Ñ>Ú2±�µV¯-°²±w® ³�¶bá 0 °²·~Ó7µr°²Ó�·�¯�ÖZµr®i³�¶~°²·�¯�±�³2°²¶h·~ÑbÒ Ó�±�·²Ñ
°~Û�Ñ
Ø�·~Ñ^¶~ÑV³7µnÑ�®�Ù
¶²×�³2°r¯ µr°²±¼µ�µr® ³�¶²°~±w°~Ó�ÑV³2°~¶�¯�°h¯�´ ±wÐ Ñ^³�Öw±w³�´iÓ�±w¶~°~±�µ¤·�¯-³�å&±w³A°~Û�Ñ
®iÓ�°~Ø�Ó�°h¯-³7ÚT°²Û�Ó�¶h´ Ó�±¼Ú�Ñ�°²Û�Ñ
¶²°~·~Ó9µ²ß
°²Ó�·�¯�ÖZÔA¯-Ø�Ø�±�³�´�Ø�·²®�µrÑV¶~¶�ÙN·~®iÔ�°~Û�Ñ�µn® ³7µrÑ^Ø�°~Ó7¯�Ö/³�ÑV°+ÜF® ·²å�°~®T°~Û�Ñ�°~Û�ÑVÔ�¯�°~±�µ{°~·~Ñ^Ñ á�1�® ·�Ñnæ�¯�Ô&Ø�ÖwÑ Õ
Ü�Û�Ñ^³�°~Û�Ñ�±w³�Ø�Ó�°{·~ÑVÖ�¯�°~±w® ³ +'$)-%6! ?"%$�� 3���� +/+
±w¶hÔA¯-Ø�Ø9Ñ>ÚT°~®A¯&µrÖ�¯-Ó�¶~Ñ ÕH°²Û�Ñ
Ø�·²Ñ>Ú2±�µV¯�°~Ñ ��}~u"}�q]��k��
Ú2Ñ^°~ÑV·²Ô&±w³�ÑV¶�Û�®-Ü °²Û�Ñ�¯-·~´iÓ�Ô&Ñ^³�°²¶�®�Ùh°~Û�ÑA·²ÑVÖ�¯-°~±w®i³�¯-·²Ñ&ÔA¯-Ø�Ø9Ñ>Ú�®i³2°~®\°~Û�ÑT°~Û�ÑVÔA¯-°²±¼µ"·~®iÖ�Ñ^¶�®�Ù
°²Û�ÑxµnÖ¼¯�Ó�¶~Ñ
. +'$)-%6! ?"%$T°~® �)�! #"%$�¯-³9Ú 3��/� +�+�°~® ,0�5"%�! �á�ã+³dµr®i³2°~·�¯�¶~°bÕ97®�¯�°~±w³�´&µr®i³�¶~°²·�¯�±�³2°²¶�¯�·~Ñ
µr®i³2Ð ÑV×iÑ>Ú�Þ�×�Ñ^±�°²Û�ÑV·T¶~ÑVÔA¯-³2°~±�µV¯�Ö�Öw×\·~±�µ²Û�ÑV·DÜF® ·rÚ2±w³�´ ¶�ÙN® ·D°²Û�ÑA® Þ�Öw±w´�¯�°~®i·~×�µr® ³�¶²°~±w°~Ó�ÑV³2°~¶&±w³2°~·²®-ß
Ú2Ó9µrÑ>Ú\Þ2×�°~Û�ÑD¶~°~·²Ó7µr°²Ó�·�¯�Ö4µr®i³�¶~°²·�¯�±�³2°²¶&êVkV�w�-�w�a±w³;1f±w´9á/ë�ITµ~Û9¯-³�´i±�³�´�°²Û�ÑDÐ Ñ^·~Þ ��}~uTt�q-¡-k���±w³2°~®
�¢}�u��rk��^|2o���k��8®i·�°²Û�Ñ�Ú2Ñ^°~ÑV·²Ô&±w³�ÑV· � � �F±�³2°²® �NyDq-��� �F°²®x¯iÚ�ÚD°²Û�ÑhÑ^Ð ¯-ÖwÓ7¯-°²±w® ³D®-Ù ç ã�¯-¶�¯
Ú2±ON�µrÓ�Ö�°
µrÖ�¯�¶~¶�ï¤® ·{Þ�×T® Ø�°²±w® ³7¯�ÖZµr®i³�¶~°²±�°²Ó�ÑV³2°~¶�êVkV�w�-�w�©±w³]1_±w´7áfë�I�°~Û�ÑDµr®i³�³�Ñ>µr°²±wÐ Ñ �+�V|i} �h®i·h°²Û�Ñ�ÒiÓ7¯-Öw±�ò7ÑV·
�+�-o §ap^|�s¨} �²ïVá
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[lex = "assignments"]

[cat complex-clause]

AI

difficult

+

qualifier determiner head

connective

process participants

carrier attribute

[lex = "but"]

[lex = "require"]

[lex = "difficult"] [lex = "many"]

directive
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Ó�³�±�°�°²®&Ú2±�äñÑ^·~ÑV³2°h¶²×2³�°r¯ µr°²±�µ�¶~±w°~Ñ^¶>Õ7¯�·~Ñ�Ù5® Ó�³7Ú"±w³�®i°~Û�Ñ^·�Ú2®iÔ�¯-±w³�¶F¯-¶�ÜFÑVÖwÖ[á(1�® ·�Ñnæ�¯�Ô&Ø�ÖwÑ Õi±w³A°~Û�Ñ
Þ7¯�¶~åiÑV°~Þ7¯�ÖwÖ4Ú2®iÔ�¯�±�³_Õ�°~Û�Ñ&¶~Ñ^Ô�¯-³2°²±¼µ�Ó�³�±w°�Ú2ÑV¶rµr·~±wÞ�±w³�´�¯A´�¯�Ô&Ñ�·~ÑV¶²Ó�Öw°&ê5Ð2±¼µn°~® ·²×�® ·�Ú�ÑrÙNÑ>¯�°�ï�µV¯-³
Þ9Ñ�Ô&ÑV·²´ Ñ>ÚTÜ�±w°~ÛA¯-³AÑVÐ ¯-ÖwÓ7¯�°~±w® ³T®-Ù8°~Û�Ñ
Ñb¯-¶~Ñ�® ·�°~Û�Ñ�Ø�·~Ñ>Ú2±�µr°r¯-Þ�±wÖw±w°+×D®-Ù/°~Û�Ñ�·²ÑV¶~Ó�Ö�°{±w³�ÐiÑV·~Þ�¶�Ö�±wåiÑ
}~u�u-|i}+s�q]v�}5�F}�u�p^�V|ivrt ��}~uTvV|2�+z7�Vo¼v^kn�hkr}~pV�8¯-¶�¶²Û�®-Ü�³�±w³ 1_±�´9áfì�á 0 ±wÔT±�Ö�¯�·~Öw× Õ2°~Û�ÑDØ�Û�ÑV³�®iÔ&ÑV³�® ³�®�Ù
µr·²® ¶²¶h·�¯�³�å2±w³�´D±w¶h³�®i°�·~ÑV¶²°~·~±�µr°²Ñ>Ú\°~®DÑ^Ð ¯-ÖwÓ7¯-°²±wÐ Ñ
µr® ³�³�® °r¯-°~±w®i³�¶>á91�®i·�Ñræ7¯-Ô&Ø�Ö�ÑiÕ2±�³A°²Û�Ñ�ÙN®iÖ�Öw®-Ü�±w³�´
¶²ÑV³2°~ÑV³7µnÑV¶h°r¯-å Ñ^³DÙN·²® Ô�¶²°~®�µ²åDÔ�¯�·~å Ñ^°/·~ÑVØ9® ·²°~¶�ê�YhÓ�å�±�µ²ÛfÕ9ë>ìií�G-Þ9ïFê 0 ÔA¯ Ú6^¯�Õ2ë>ìiì�ë>ï_°²Û�Ñ�¶~ÑVÔA¯-³2°~±�µ
Ó�³�±�°FÑræ�Ø�·²ÑV¶~¶²±�³�´&°~Û�Ñ
°~±wÔ&Ñh¯�Ø�Ø9Ñ>¯-·²¶�¯-¶h¯�9®�¯-°²±w³�´�Ó�³�±w°4¯�°hÚ2±�äñÑV·²ÑV³2°h¶²×�³2°r¯ µr°²±¼µ{ÖwÑVÐiÑVÖw¶�.

/ 0 °~®�µ²å&Ø�·~±�µrÑV¶ ,7Ê9ÈDÊ�� °~®&¯�¶~°²·~® ³�´ * È 3 É-È á - °²±wÔ&Ñ�±w³&Þ9® °²Ûdê5Ø�·~Ñ^Ø7®i¶~±w°~±w® ³9¯-Ö�ïFÐ ÑV·²Þ¯-³7ÚT®iÞ�6rÑ>µr° .
/ U©¯-ÖwÖ 0 °~·²ÑVÑV°hã+³9Ú2Ñræ�ÑV¶ Ê � 5�Ç65�Ë ¶~°~·²® ³�´iÖw×�á - °~±wÔTÑ�±�³TÐ ÑV·²ÞA® ³�Öw× .
/ 0 °~®�µ²å&±w³7Ú�Ñræ�ÑV¶h¶²Ó�·~´iÑ>Ú$3 È�È >65 * È 3 É-È�Ê �hÈ >65AÈ>É 3 ËfÎ5Ç6,dË 3 0 á - °²±wÔ&Ñ�±w³�¯iÚ6rÓ�³7µn°�.
â�Û2Ó�¶>Õ9°~Û�±�¶{Ø�Û�ÑV³�® Ô&Ñ^³�® ³A±w¶h¯DØ9ÑV·~Ð ¯�¶~±wÐ Ñ�¯-¶~Ø9Ñ>µr°�®�Ù�ÖwÑræ�±�µV¯�Ö�±wÝ>¯�°~±w® ³_á â�Û�Ñ�³�ÑVÑ>Ú�°~®TØ7ÑV·�ÙN® ·²Ô

µr·²® ¶²¶+ß+·�¯-³�å�±w³�´\·~Ñb¯-Öw±wÝ>¯-°²±�®i³�¯�³7Ú�°²® Ú2Ñb¯-Ö�Ü�±w°~Û 7®�¯�°~±w³�´dµr®i³�¶~°²·�¯�±�³2°²¶D·~Ñ>ÒiÓ�±w·~Ñ^¶&°~Û9¯-°�°~Û�ÑA±w³�Ø�Ó�°
°²®�°~Û�ÑT´ ÑV³�ÑV·�¯�°~® ·�Þ9Ñd�7k^|i}[�rq-s8}~u�s�o��2�-|2owvr}[oNp{�>u��Vy�áHâ�Û�±w¶
±w¶
±w³�¶~Û7¯�·~Ø©µr®i³2°~·�¯�¶~°�Ü�±w°~Û�Ø�·²ÑVÐ2±�®iÓ�¶
´iÑV³�ÑV·r¯-°~®i·~¶{êQEAÑ^°~ÑVÑV·{ÑV°�¯-Ö+áwÕ�ë>ìií�Z ï^Õ2êQDF¯-°²ÑVÔ�¯�³DÑV°�¯-Ö+áwÕ�ë>ìiì�K ï^Õ-Ü�Û�®i¶~Ñh±w³�Ø�Ó�°�¯-Öw·²Ñ>¯ Ú2×DÚ2ÑV°²ÑV·~ÔT±w³�ÑV¶
Öw±w³�´ Ó�±�¶²°~±�µ{¶~°²·~Ó7µr°²Ó�·~Ñ�ênk^�w�-��Õ�¶²ÑVÔ�¯�³�°²±�µ�·~ÑVÖ�¯�°~±w® ³�¶�¯-·²Ñx¯�Ö�Ü�¯b×2¶�·~Ñ>¯�Öw±�Ý^Ñ>Úd¯�¶�µrÖ�¯�Ó�¶~ÑV¶bÕf¯-³9ÚA±w³7Ú2±wÐ2±¼Ú�ß
Ó7¯�Öw¶�¯�ÖwÜ4¯b×2¶�¯�¶
³�®iÓ�³�Ø�Û�·r¯-¶~Ñ^¶�ïVá_â�Û�Ñ&Ú2±w¶²°~±w³7µr°²±�®i³dÞ9ÑV°+ÜFÑVÑV³�°~Û�ÑD¶²°~·~Ó9µr°~Ó�·²ÑA®-Ù�°~Û�Ñ&µr®i³7µrÑVØ�°~Ó7¯�Ö
±w³�Ø�Ó�°�¯�³7Ú�°~Û�Ñ�Öw±w³�´ Ó�±�¶²°~±�µ8¶²°~·~Ó9µr°~Ó�·²Ñ�Ó�¶~Ñ>Ú�°²®�·~Ñ>¯�Ö�±wÝVÑ�±w°8±wÔ&Ø�Öw±wÑV¶H°²Û7¯-°/°²Û�Ñ�7HÑnæ�±�µV¯�Ö�:FÛ�®2® ¶²ÑV·/ÔDÓ�¶²°
³�®i°h®i³�Öw×&Ø9ÑV·+ÙN®i·~Ô�Ø7¯�·�¯iÚ2±w´ Ô�¯�°~±�µ�µ²Û�® ±�µrÑ^¶�ê5¶~ÑVÖwÑ>µn°�¯�Ô&®i³�´�¶²Ó�Þ�¶²°~±w°~Ó�°r¯-Þ�ÖwÑ�±w°~ÑVÔT¶>Õfk^�w�]�¢Õ�Þ9ÑV°+Ü�Ñ^ÑV³
�rk��^|2o���k;¯-³7ÚA�9k�prknvrvno¼}�q]}�k²ïVÕ2Þ�Ó�°4¯�Ö�¶²®
¶~×2³2°�¯�´ ÔA¯-°~±�µFµ²Û�® ±�µrÑV¶�ê+Ú2ÑV°²ÑV·~ÔT±�³�Ñh°~Û�Ñ�Öw±w³�´iÓ�±w¶~°~±�µF¶²°~·~Ó9µr°~Ó�·²Ñ
µr®i·~·²ÑV¶~Ø9® ³7Ú�±�³�´�°~®d¯T´i±�ÐiÑV³\±�³�Ø�Ó�°
¶²Ø7Ñ>µn±�òHµV¯-°²±�®i³fÕ�kV�w�-��ÕH¶²ÑVÖwÑ>µr°�Þ7Ñ^°+Ü�ÑVÑ^³�¯AµrÖ�¯-Ó�¶²Ñ&¯-³7Ú�¯T³�®iÔ&±�ß
³7¯�Öw±�Ýb¯-°~±w®i³fÕHÚ2ÑV°~Ñ^·~Ô&±w³�ÑDÜ�Û�±¼µ²Û©µr®i³�¶~°²·~Ó7µn°~±w® ³�Ü�±�ÖwÖ8·~Ñb¯-Öw±wÝVÑ�¯�³�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³7ï^á9ã+³�Ø�·~ÑVÐ2±w® Ó�¶
Ü�®i·~åHÕ
°²Û�ÑV¶~Ñ{¶~°²·~Ó7µr°²Ó�·�¯�ÖfÚ2Ñ>µr±w¶²±�®i³�¶FÜ�ÑV·²ÑhÔA¯ Ú2ÑF±wÔ&Ø�Öw±�µr±w°~Öw×�¯�°/°~Û�Ñhµr® ³2°~Ñ^³�°�Ú2ÑV°²ÑV·~ÔT±w³7¯-°²±�®i³�¶²°�¯�´ Ñ ÕiÜ�Û�ÑV³
Þ�Ó�±�Ö�Ú2±w³�´D°²Û�Ñ�±�³�Ø�Ó�°h°²®�¯D°~Ñnæ�°�´iÑV³�ÑV·r¯-°~®i·>Õf¯�³7ÚAÓ�¶²Ó7¯-ÖwÖw×AÜ�Ñ^·~Ñ&Ú2®i³�Ñ�°²Û�·~®iÓ�´ Û�Û7¯-³7Ú�ß�µr®�Ú2±w³�´9á9ã+³
°²Û�±w¶�¶~Ñ>µr°²±w® ³fÕ�Ü�Ñ�¶~Û�®-Ü@Û�®-Ü °~Û�ÑV×�µV¯�³AÞ7Ñ�Ô�¯iÚ2ÑhÞ2×T°~Û�Ñ 7HÑnæ�±�µV¯�Ö-:FÛ�®2®i¶~ÑV·�±w³�¯-³TÑ�N�µr±wÑV³2°hÜ�¯b×�á

�_Å�Ä � 52É�,7Î5Ç6,�Ê � 3 Í�Ê7Ç/Í�5 �8ÈbÌ 3 ./Ì8ÇZÎ5È < ÎNÈ?> 3 Ç 3 É�,9Ì 2 52Ç_È 3 ÈbÎ ��5�5�� 3 .5Ì 3 È>Î5Ê7Ç
U�Ñ{ò7·²¶~°�±wÖ�ÖwÓ�¶²°~·r¯-°~Ñ�°²Û�Ñ�±wÔTØ�ÖwÑVÔ&ÑV³2°r¯-°~±w®-³D®�ÙZ9®�¯-°²±w³�´&µr® ³�¶~°~·r¯-±w³2°~¶�±w³�¯DÖwÑræ�±�µV¯-Ö8µ~Û�®�®i¶~ÑV·�°r¯-å2±w³�´
¯�¶�Ñræ7¯-Ô&Ø�Ö�Ñ�°²Û�Ñ
ÔTÑV·~´i±�³�´
®-Ù/¯Dµr® ³7µnÑVØ�°~Ó9¯-ÖfÓ�³�±w°�Ü�±�°²Û�¯-³�¯�·~´iÓ�Ô&ÑV³2°r¯-°~±wÐiÑhÑVÐ ¯�Ö�Ó9¯-°~±w®i³fá
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:F® ³�¶²±�Ú2ÑV·&°²Û�Ñ�°r¯-¶~å�®-Ù
Ô�¯�Ø�Ø�±w³�´d¯�³a¯-·~´iÓ�Ô&Ñ^³�°r¯-°²±�ÐiÑ&ÑVÐ ¯�ÖwÓ7¯-°²±�®i³©®i³�°²®©¯\¶~±wÔ&Ø�Ö�ÑAµrÖ�¯-Ó�¶²Ñ á
ã+³�°~Û�±w¶
¶²±�ÔTØ�ÖwÑDÑræ7¯-ÔTØ�ÖwÑ ÕH°~Û�Ñ&±w³�Ø�Ó�°�±w¶�ÔA¯ Ú2Ñ�Ó�Ø�®-Ùh°+ÜF®d¶²ÑVÔ�¯�³�°²±�µ�Ó�³�±w°~¶�.Z¯\µr® ³9µrÑVØ�°²Ó7¯-Ö�·²Ñrß
Ö�¯-°²±w® ³fÕHkV�¼�]��Õ!3��/� +/+ � +/+/*'��"%$ � � +�+/*'�)"%$ +/ '$��98 �%*���¯�³7ÚA¯-³�¯-·²´ Ó�ÔTÑV³2°�¯-°²±wÐ Ñ�ÑVÐ ¯�Ö�Ó9¯-°~±w®i³fÕfkV�¼�]��Õ
 ��%� � � � *�8 6(*����!*/3?- �)$ � � á&1�® ·F°~Û�±w¶FÑræ7¯-ÔTØ�ÖwÑ Õ-ÜFÑ�Ü�±wÖwÖ�·²ÑV¶~°²·~±�µr°h°²Û�Ñ
¯bÐ ¯-±wÖ�¯-Þ�ÖwÑ/¶²±w°~ÑV¶�±w³&°²Û�Ñ�¶~×2³2ß
°r¯ µr°²±¼µ�µnÖ¼¯�Ó�¶~Ñhµ^¯-Ø7¯�Þ�ÖwÑ�®-ÙH·~Ñ>¯�Ö�±wÝV±w³�´�°²Û�Ñ�ÑVÐ ¯-ÖwÓ7¯�°~±w® ³�°~®
Þ9Ñ�.i°~Û�Ñ�ÔA¯-±w³�Ð ÑV·²ÞfÕ ÔT®�Ú2±�ò7ÑV·~¶8®�Ùñ°²Û�Ñ!8 L
·²Ñ>¯-Öw±wÝV±w³�´A°~Û�Ñ&µnÖ¼¯�¶~¶Tê�o��5kV�w�8Ø�·²Ñrß[ÔT®�Ú2±�ÙN×2±�³�´&¯ Ú6rÑbµr°~±wÐ ÑD®i·
·~Ñ^Ö¼¯�°~±wÐ Ñ&µnÖ¼¯�Ó�¶~Ñbï
¯-³7Ú\°²Û�Ñ�Ú�ÑV°~ÑV·²Ô&±w³�ÑV·
¶²Ñ>ÒiÓ�ÑV³7µrÑiá ���
â�Û�ÑA±w³�Ø�Ó�°�Ú�ÑV¶�µr·²±wØ�°~±w® ³ ÙN® ·�°~Û�±�¶�µr® ³2ò9´ Ó�·r¯-°~±w®i³©®-Ùh¶²ÑVÔ�¯�³2°~±�µ�Ó�³�±w°~¶�±�¶�¶~Û�®-Ü�³©±w³=1_±�´9á/ë�G
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ÑVÐ ¯-ÖwÓ7¯�°~±w® ³�¶�êNÔA¯-³2×�¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶F¯-³7ÚDÚ2±ON�µrÓ�Ö�°+×�ï/¯�·~Ñ
Ø7¯�·~°�®�Ù;¯�³�¯�·~´ Ó�Ô&ÑV³2°�¯�°~±wÐ Ñ{·~Ó�ÖwÑ{ß4¯�°²® Ø9® ¶�ß/Ü�Û�±�µ²ÛA·~Ñ>¯iÚ2¶�.9°²Û�Ñ
Ô&®i·~Ñ�¯DµrÖ�¯-¶~¶�Û9¯-¶h¯-¶²¶~±w´ ³�Ô&ÑV³2°~¶
°²Û�Ñ�ÔT® ·²Ñ�Ú2±ON�µrÓ�Öw°h±w°�±w¶>á9ã+³\°~Û�Ñ<1�P�Ô�¯�°~·~±�æfÕ2°~Û�ÑDÑVÐ ¯-ÖwÓ7¯�°~±w® ³�¶h¯�³7Ú�°~Û�ÑDµr® ³9µrÑVØ�°²Ó7¯-ÖF·~ÑVÖ�¯�°~±w® ³�¶
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Á2ÂHÁHÕ�Ü�Û�±�µ²ÛA·~Ñ>Ú�Ó7µrÑV¶�°~Û�Ñ�¶²Ñ>¯-·rµ²Û�¶~Ø7¯iµrÑ
±w³�¯�¶²±w´ ³�±�òñµV¯�³2°�Ü�¯b×&¯-³7ÚTÔA¯-å Ñ^¶�°²Û�Ñ�±�ÔTØ�ÖwÑVÔ&Ñ^³�°r¯-°²±�®i³
®�ÙZ¶~Ó9µ~Û�Ö�Ñnæ�±�µV¯�Öw±�Ýb¯-°~±w®i³D°�¯-¶²å2¶�Ø�·�¯iµr°~±�µV¯�Ö[á

1 � � 3��/� +�+T±�¶�¯AÐ ÑV·²¶~±w® ³�®-ÙhÚ2ÑVØ9ÑV³7Ú2Ñ^³7µr×iß�Ú�±�·²Ñ>µr°²Ñ]ÚºÞ9¯ µ²å2°~·�¯iµ²å�±w³�´ ê[Ú2ÑJYhÖwÑVÑ^·�ÑV°D¯-Ö+áwÕ/ëbì�Z ìiï
¶²Ø7Ñ>µn±¼¯�Öw±�Ý^Ñ>Ú\°~®�°²Û�Ñ&µV¯�¶~Ñ&®�Ù4Á2ÂHÁHá_â�Û�Ñ 1 � � 3��/� +�+&µr®i³�¶~°²·~Ó7µn°�·²ÑVÖw±�Ñ^¶
® ³�°²Û�Ñ�Ù[¯ µn°�°²Û7¯-°�±�³\Á2ÂHÁHÕ
¯"Ù[¯�±�ÖwÓ�·²Ñx¯�ÖwÜ4¯b×2¶h®�µVµnÓ�·~¶�Þ7ÑbµV¯-Ó�¶²Ñ&°²Û�ÑV·~ÑT±w¶�¯�µr® ³29±¼µn°�Þ9ÑV°+ÜFÑVÑV³�°+Ü�®AÐ ¯-ÖwÓ�Ñ^¶�ÙN® ·
¯AµrÑV·²°�¯�±�³©¯�°+ß
°²·~±wÞ�Ó�°²Ñ�¯-°�¯�ÖwÑ>¯]ÙhÖ�®�µV¯�°~±w® ³\±w³�°~Û�ÑA±w³�Ø�Ó�° 1�P�Õ8¯-¶D¯-Öw·²Ñ>¯ Ú2×\ÑV³�·²±�µ~Û�Ñ>Ú�Þ�×\¶~®iÔ&Ñ�ÙNÑb¯-°~Ó�·~ÑV¶�ÙN·~®iÔ
°²Û�Ñ:1�W Ï ¯-°�°²Û�Ñ&Ø9® ±w³2°�®-ÙFÙ[¯-±wÖwÓ�·~Ñ�Ü�±w°~Û�±w³\°~Û�ÑT·~Ñ>µnÓ�·~¶²±�ÐiÑ&Ó�³�±�òHµV¯-°²±�®i³dØ�·~®�µrÑV¶²¶>á/ã+³\® Ó�·
Ñræ7¯-Ô"ß
Ø�ÖwÑ Õ;Þ7¯ µ²å2°~·r¯ µ²å2±w³�´�±w¶&°~·²±w´ ´ Ñ^·~Ñ>ÚºÞ2×�°~Û�Ñ�·²Ñ>ÒiÓ�±w·~ÑVÔTÑV³2°&°²Û7¯-°T°~Û�Ñ�Ð ¯�ÖwÓ�ÑA®-Ù
°~Û�Ñ�¶~Ó�Þ2ß~¯-°²°~·²±�Þ�Ó�°~Ñ
3�45" �( �! '6�®�ÙZ°²Û�Ñ�¯-°²°~·²±�Þ�Ó�°~Ñ �/4�Þ9Ñ
±w³�¶~°r¯-³2°~±�¯�°~Ñ>ÚHÕ2Ü�Û�ÑV³�°~Û�Ñ�¯iµr°~Ó9¯-Öf¶²Ó�Þ2ß~¯-°²°~·~±wÞ�Ó�°~Ñ
±w¶�³�®i°>á2â�Û�Ñ
Ø7¯�°~Û�� �/4 3�45" �( �! '6��Ú2Ñrò7³�Ñ^¶
°~Û�Ñdqi� ����knv�v&u+��}5t�k¤�>q-o¢s�|2��k^Õfo��5kV�w�_°~Û�ÑD®i³�Öw×�Ú�Ñ>µr±w¶~±w® ³\Ø9® ±w³2°~¶�±w³
°²Û�ÑDÞ7¯ µ²å2°~·r¯ µ²å2±w³�´A¶~°�¯iµ²åd°²Û7¯-°
µr®iÓ�Ö�Ú�Û7¯bÐiÑ&µV¯-Ó�¶~Ñ>Ú\°²Û�Ñ�Ù[¯-±wÖwÓ�·²Ñ á9ã~Ú2ÑV³2°~±�ÙN×2±w³�´A°~Û�Ñ&¯iÚ�Ú2·²ÑV¶~¶
®�Ù¤¯
Ù[¯�±wÖ�Ó�·~Ñ
·²Ñ>ÒiÓ�±w·~ÑV¶D¯ Ú�Ú�±�°²±w® ³7¯�Ö�µn® ³2°~·²® Ö/å2³�®-Ü�ÖwÑ>Ú2´iÑ�°²Û7¯-°�ÔDÓ�¶~°{Þ7Ñ&Ú2ÑbµrÖ�¯-·~ÑbÚ\±�³\°~Û�Ñ 1�W Ï á_EA®i·~Ñ
Ø�·²Ñ>µr±w¶~Ñ^Ö�×2ÕiÜ�Ñh¯�Ö�Öw®-Ü�°²Û�Ñ>1�W Ï Ü�·²±w°~ÑV·/°²®�Ú2Ñ>µnÖ¼¯�·~Ñ�µrÑV·~°r¯-±w³DØ7¯�°~Û�¶F±w³�°²Û�Ñ>1�W Ï °²®�Þ7Ñ{®-Ùf¯
µrÑV·²°�¯-±w³
1 � � 3��/� +/+�á&U�Ñ�°~Û�Ñ^³�·²Ñ>ÒiÓ�±w·~Ñ�°~Û�Ñ�Ñnæ�Ø�Ö�±�µr±w°�Ú�Ñ>µrÖ�¯-·r¯-°~±w®i³&±w³&°²Û�Ñ>1�W Ï ®-Ù8°~Û�Ñ�µ~Û�® ±�µrÑ�Ø7®i±w³�°²¶�°²Û7¯-°
µr®i·~·²ÑV¶~Ø9® ³7Ú�°²®�°~Û�±w¶@1 � � 3���� +/+�á9ã+³�¶~Ó7µ²Û�µ^¯-¶~Ñ^¶>Õ8°~Û�Ñ&Ü�·~±w°²ÑV·
ÔDÓ�¶²°
·~Ñ>¯�Öw±�Ý^ÑD°~Û7¯�°
°~Û�ÑAÚ2Ñ>µr±w¶²±�®i³�¶

6�6 �fù �[ùJ��/9ù/öVý5ý!�-úhù_ö�ý�û¹ú����¹û�ý5÷�û�üHý5÷!<J�¹û�ýN÷¢û�üfü��rþ ý5÷!�+örû¹þ-÷)�(A �¹û¹ú�û�÷Nö^÷�û¹þ#'_÷�ø ù_þ��-ú &2ù	�2��A �)�Vý5÷!Iwú �bÿbû��]ù �[ý2÷4���rþ ù�$
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� �����������(%��H���["���	-�:�!�
������*���� 7���&�	����
� ��������	�+������&	��)���:�("���������������!���C"

Ü�±w°~Û�±�³�°~Û�Ñ&µrÖ�¯�¶~¶
¯-·²Ñ�±w³2°~ÑV·rÚ2ÑVØ9ÑV³7Ú2Ñ^³�°bÕ8Þ�Ó�°�¶~Û�ÑD³�ÑVÑ>Ú2¶�³�® °�Û7¯bÐiÑ�å2³�®-Ü�ÖwÑ>Ú2´iÑ
®-Ù�Ü�Û�±�µ²Ûd®i³�Ñ�±�¶
ÔT® ¶~°;Ö�±wåiÑVÖw×D°~®D¶~Ó9µVµrÑVÑ>Úlá

1�®i·�Ñræ7¯-ÔTØ�ÖwÑ ÕF°~Û�Ñ�¶²°�¯�°~ÑVÔTÑV³2°�. � 6! ��(*#"� �51 � � 3��/�%+/+ � � 3545" �! �( '6 ��¶~Ø9Ñ>µr±�ò7ÑV¶\°~Û9¯-°d¯�Ö�Ö
Ø7¯�°~Û�¶�ÑV³7Ú2±w³�´�Ü�±w°²Û�°~Û�ÑA¯-°~°²·~±wÞ�Ó�°²Ñ 3�45" �( �! '6�¯-·~ÑT®-Ù�µrÖ�¯�¶~¶ ç S�á_ã+³©¯ Ú�Ú2±w°²±�®i³fÕHÜFÑ&°r¯-´A±w³�°~Û�Ñ
Á2ÂHÁAØ�·~®i´ ·r¯-Ô ¯�Ö�Ö � �)$2¶�°~Û7¯�°�Û7¯bÐ Ñ
¯�³�±w³29Ó�ÑV³7µrÑ�® ³A°~Û�Ñ�Û7¯-³7Ú�Ö�±w³�´�®-Ù8°~Û�Ñ ç Sàµn® ³�¶²°~·�¯�±w³�°�Ü�±w°²Û
¯�Ú2Ñ>µrÖ�¯�·�¯-°²±w® ³ ��� 1 � � 3���� +/+ � � ��¯�¶�¶~Û�®-Ü�³A±w³ 1_±w´7áHëbî�¯�³7Ú ë�R�á
â8®
±wÖ�ÖwÓ�¶²°~·r¯-°~Ñ�Û�®-Ü 1 � � 3���� +/+hÛ�Ñ^Ö�Ø�¶�±w³&Ú2Ñ>¯�Öw±�³�´�Ü�±w°²Û�7®�¯�°~±w³�´�µr®i³�¶~°²·�¯�±�³2°²¶>Õ�µr®i³�¶~±�Ú2ÑV·�¯-´2¯-±w³

°²Û�Ñ���kr�V|2o��rk�Ñræ7¯-Ô&Ø�Ö�ÑAÚ2±w¶�µrÓ�¶~¶~ÑbÚa±w³©°²Û�Ñ�Ø�·²ÑVÐ2±w® Ó�¶D¶²Ó�Þ2ß+¶~Ñ>µr°²±w® ³fáFã+³º°~Û�ÑAÖwÑræ�±�µr® ³�ÙN·r¯-´iÔ&ÑV³2°
®�Ù
1_±w´7á8ë>îAµr®i¶~°²Ö�×\Þ7¯iµ~å2°²·�¯ µ²å2±w³�´A±w¶�¯bÐi® ±�Ú2Ñ>Ú�Þ2×AÙN®i·�µr±w³�´�¯"ò�æ�Ñ>Ú\® ·rÚ2ÑV·�Ù5® ·
°²Û�Ñ&µr® ³�¶~±�Ú2ÑV·r¯-°~±w®i³d®�Ù
°²Û�ÑDØ7®i¶~¶²±�Þ�Ö�ÑD¶²±w°~ÑV¶
°²®�Ñræ�Ø�·²ÑV¶~¶D°²Û�Ñ ç SH.9ò7·~¶²°�ÐiÑV·~Þ_ÕH°~Û�Ñ^³�¯ Ú�Ð ÑV·²Þ©¯-³7Ú�ò7³7¯�Ö�Öw×d¯�·~´iÓ�Ô&ÑV³2°78 L á
ç Ö�¶²®�°²Û�Ñ�¯�Ö�°²ÑV·~³9¯-°~±wÐiÑ�®iØ�°~±w®i³&®-Ù/¯�¶~ÑVØ9¯-·�¯�°~Ñ�µnÖ¼¯�Ó�¶~Ñ�±w¶�³�®i°hµr® ³�¶²±�Ú2ÑV·~ÑbÚHá
â8®d®-ÐiÑV·�µr®iÔ&ÑD°²Û�ÑAÖ�±wÔT±�°r¯-°²±�®i³�®-Ù�°~Û�±w¶DÚ2ÑV°²ÑV·~ÔT±�³�±�¶²°~±�µD¶²±w°~ÑA¶~ÑVÖwÑ>µn°~±w® ³�ÙN®i·
°~Û�Ñ ç S ¯-°~°r¯ µ²Û2ß

ÔTÑV³2°4¯�³7Ú&¯�Ö�Öw®-Ü@¯�Ð ¯-·²±wÑV°+×D®-Ù/Ø9® ¶~¶²±wÞ�ÖwÑ�®iÓ�°~Ø�Ó�°>Õ2ÜFÑ�µV¯�³&Ù5® ·�µnÑ�¯�·r¯-³7Ú�® Ô ¶²ÑVÖwÑ>µr°~±w®i³�±w³A°~Û�Ñ � �)$
.(�5& ���/4 � 3����5-�+/ �®�Ù 1_±w´7á_ë>î�á2â�Û�±�¶{±w¶h¯ µ²Û�±wÑVÐ ÑbÚAÞ2×�¯iÚ�Ú2±w³�´D¯ ��� 4),�6! ', � ,0�5"%6%45. ��¯�³�³�®i°�¯-°²±w® ³
°²®�°²Û�Ñ � �)$ . �5& �/�/4�� 3��/�5-�+/ �Õ-Ü�Û�±�µ²ÛAÞ7Ñbµr® ÔTÑV¶�.� 6! �� �/� �)$ . �5& �/�/4�� 3��/�5-�+/ ��� 1 � � 3��/� +/+ ��4 � ��� 4),/6( ', � ,%�'"%6%45. �������
�

Ua±w°~Û�°~Û�±w¶D¯-³�³�®i°�¯�°~±w® ³fÕ_Á2ÂHÁ�µ²Û�®2® ¶²ÑV¶D³�®i³2ß�Ú�ÑV°~ÑV·²Ô&±w³�±w¶~°²±�µV¯-ÖwÖw×�® ³�Ñ&®-Ù�°~Û�ÑTÙN®iÓ�·
Þ�·r¯-³7µ²Û�Ñ^¶
®�Ù�°²Û�ÑdÚ2±w¶M6rÓ�³7µr°²±w® ³fá;ã+³�°²Û�±w¶&ÔA¯-³�³�Ñ^·>Õ8°~Û�Ñ ¯�Ö�´i® ·²±�°²Û�Ô ¶²Û�®-Ü�³º±�³31_±w´7á{ë���±w¶D³�® °TØ7Ñ^·+ÙN®i·~Ô&ÑbÚ
±w³�¯�ò�æ�ÑbÚº® ·rÚ2ÑV·>á ç ¶A¯dµr®i³�¶~ÑbÒ Ó�ÑV³7µrÑ Õ¤°~Û�Ñ 7lÑræ�±�µV¯-Ö7:FÛ�®2® ¶~Ñ^·&µV¯-³aÔA¯-Ø�°²Û�Ñ ç S�Ñ^Ð ¯-ÖwÓ7¯-°²±w® ³
°²®�¯T³�®iÓ�³\Ô&®�Ú2±�ò7ÑV·bÕ7Ñ^Ð ÑV³�°²Û�® Ó�´iÛd±w°�Ü�¯-¶�Ø7®i¶~¶²±�Þ�Ö�ÑD°²®AÔ&ÑV·²´ Ñ�±�°�±w³2°~®A°~Û�ÑDÐ ÑV·²Þ � Ø�·~®�Ú2Ó7µr±w³�´ÑV±w°²Û�ÑV· �hª���kr�V|2o��rkrv ��qbvrvVow�]��yxk^�2}5v&® · �hªr���8t�oNpntaowvd�-o §ap^|2s¹}5��t�qbv�v>k^¡]k^��qbvrvVow�-��yDkV�2}5vVáFã+³
°²Û�Ñ 7HÑræ�±�µV¯-Ö6:FÛ�®2® ¶²ÑV·�®-Ù-\_^_`_acb�d_e_f!ggVÕ2°~Û�Ñ ç S Ô�¯�Ø�Ø�±w³�´
ÔTÑ>µ²Û7¯-³�±w¶²Ô¬¯�Öw¶~®D±w³2°~ÑV·r¯ µr°²¶hÜ�±w°~ÛT°~Û�Ñ
Ø�Û�·�¯-¶²Ñ/Ø�Ö�¯-³�³�±w³�´hµr® ÔTØ7®i³�ÑV³2°H¯-³7Ú�ÔA¯-Ø�¶9°~Û�Ñ ç S�°~®�¯�Ú�Ñ>Ú2±�µV¯-°²Ñ>Ú�ÑVÐ ¯�ÖwÓ7¯-°²±�ÐiÑ/µrÖ�¯-Ó�¶²Ñ8ßñØ�·~®�Ú2Ó7µr±w³�´
±w³A® Ó�·�Ñnæ�¯�Ô&Ø�ÖwÑ{°~Û�Ñ�µn® Ô&Ø�Ö�Ñnæ�µrÖ�¯-Ó�¶²Ñ �hª�t�q]v�v^k^¡-kV��qbvrvVow�-��yxk^�2}5v � }5t�k^��k¢�>u-�rk�ow}�owv��-o §ap^|2s¹}+� ç
·r¯-³7Ú2®iÔ ¶~ÑVÖwÑ>µn°~±w® ³D¯-ÔT® ³�´�°²Û�ÑV¶~Ñ�®iØ�°~±w®i³�¶/¯ Ú�Ú2¶8¶²±�´i³�±�òñµV¯�³�°²Öw×�°²®h°²Û�Ñ�Ð ¯-·²±�Ñ^°+×�®�Ù7Ø9® ¶~¶²±wÞ�ÖwÑ�®iÓ�°~Ø�Ó�°>á
â�Û�±w¶h·r¯-³7Ú2®iÔ&±wÝ>¯�°~±w® ³&µV¯�³�¯-Öw¶~®DÖwÑ>¯iÚ&°²®&µr® ÔTØ�Ó�°r¯-°~±w®i³7¯-ÖwÖw×
Ñræ�Ø9ÑV³�¶~±wÐiÑxÚ2Ñb¯ Úiß+ÑV³7Ú2¶bá9â�Û�Ñ ç S

ÔA¯-Ø�Ø�±w³�´�´ ·�¯�Ô&ÔA¯-·/Ú2ÑV¶rµr·~±wÞ9ÑV¶
°~Û�·~ÑVÑ�Ø7®i¶~¶²±�Þ�Ö�Ñ
¯�°~°�¯iµ²Û�Ô&ÑV³2°�¶²±�°²ÑV¶�Ù5® · ç S�Õ�ÖwÑ>¯iÚ2±w³�´D°~®D°²Û�Ñ
¶~Ñ^³2ß
°²ÑV³7µrÑV¶�.

/ �hª É�5 �9Ì8ÎNÉ�5 * �&qbvrvVow�-��yDkV�2}5vV�
/ �hª^Õ < >8Î+Í?>�Î * ËfÎ���Í-Ì6.5È Õit�qbv �TqbvrvVow�]��yxk^�2}5vn�
/ �hª�t�qbv �TqbvrvVow�]��yxk^�2}5vné È >652É�5 �~Ê7É�5DÎ5È�Î * Ë_Î ��Í�Ì-.5ÈiÅ
ã5Ù/® ³�Ñ{®-ÙZ°²Û�ÑV¶²Ñ
¶~±w°~Ñ^¶�±�¶F³�®i°h¯bÐ ¯-±wÖ�¯-Þ�ÖwÑ Õ-°²Û�Ñ�® °²Û�ÑV·�® ³�ÑhÔDÓ�¶²°�Þ9Ñ
µ~Û�® ¶~Ñ^³fá W¤³2ÙN® ·²°~Ó�³9¯-°~Ñ^Ö�×2Õi±�°

µV¯�³A°�¯-åiÑ�°~±wÔ&Ñ�°²®D·~Ñ>¯�Ö�±wÝVÑ�°²Û7¯-°h¯�´i±�ÐiÑV³&¶²±w°~Ñ
±w¶F³�® °h¯bÐ ¯�±�Ö�¯�Þ�ÖwÑ á-â�Û�ÑV·²Ñ�¯-·²Ñ
°~Û�·~ÑVÑ�µ^¯-¶~Ñ^¶�.

/ � 3/* 5�Ä � 3 .1. * ÎNÈ?5 *73 � 3 Î). 3 �6.)5 .2¯-ÖwÖ9°~Û�·²ÑVÑ�¶²ÑV³2°~ÑV³9µrÑV¶
µV¯-³AÞ9Ñ
´ Ñ^³�ÑV·�¯�°~Ñ>Úlá
/ � 3/* 5�� � È?>-5�� � * ÎNÈ?5AÎ * Ç8Ê7È 3 � 3 Î). 3 �6.15 Þ7ÑbµV¯-Ó�¶²Ñx¯�³�® °²Û�ÑV·�ÔT®�Ú�±�ò9ÑV·�ÔDÓ�¶~°FÞ7Ñ
¯-°²°�¯ µ²Û�ÑbÚA°~®�°~Û�Ñ�¶�¯-ÔTÑ98 L á2â�Û�±w¶�Ü�®iÓ�Ö�ÚD®�µVµrÓ�·¤ÙN® ·�Ñnæ�¯�Ô&Ø�ÖwÑ�±w³A¶~ÑV³2°²ÑV³7µrÑV¶�Öw±wå Ñ
�hªn���8t�o5prt&owv�}~q-|i�bt }h�V� 
 y�ow}5t �/t�qbv �&q]vrvno¼�]��yDk^�2}NvV�

/ � 3/* 5 � � È?>-5 ��52É2� * ÎNÈ?5AÎ * Ç8Ê7È 3 � 3 Î). 3 �6.)5 Þ7Ñ>µ^¯-Ó�¶²Ñ�°²Û�ÑV·~Ñ�±�¶�³�®&µr® ³�³�® °�¯�°~±wÐ Ñ
Ð ÑV·²Þ�°~Û9¯-°F¶~±wÔDÓ�Öw°�¯�³�ÑV® Ó�¶~Öw×xµn® ³2Ð ÑV×2¶{°~Û�Ñ�¶~°²·~Ó7µn°~Ó�·r¯-Ö8·~ÑVÖ�¯�°~±w® ³A¯-³7ÚT°~Û�Ñ ç S
ÑVÐ ¯-ÖwÓ7¯�°~±w® ³_á â�Û�±w¶�ÜF® Ó�Ö�Ú"®�µ^µrÓ�·�Ù5® ·�Ñræ7¯-ÔTØ�ÖwÑ�±w³�¶²ÑV³2°~ÑV³9µrÑV¶�Öw±�åiÑ �{ªr���8t2oNpnt&owv
�-o §ap^|2s¹}5�;�ikrq-s¹v
�/o¼}NtDv>u-yDk�yxq]}Nt�kVyDqb}+oNprq-sl}�unz7oNpnvVÕ2¶~±w³7µrÑ
°²Û�ÑV·²Ñ
±w¶�³�® X�³�´ Öw±w¶~Û
Ð ÑV·²Þ�°~Û9¯-°FÑræ�Ø�·~ÑV¶²¶~ÑV¶�°~Û�Ñ
·²ÑVÖ�¯-°²±�®i³=2rÚ2Ñ>¯-ÖHÜ�±w°²Û(4D°~®i´ ÑV°²Û�ÑV·�Ü�±w°~Û�¯Dµr®i³�³�® °r¯-°²±�®i³&®�Ù
Ú2±ON�µrÓ�Öw°+×D±w³A°~Û�Ñ
Ú2®iÔ�¯-±w³D¶²Ó�Þ2ß+Ö¼¯�³�´ Ó9¯-´ Ñ{®-Ù�\_^_`_acb�d e_fggVá

/ � 3/* 5�� � �/Ê9È >�È >65 �/5�É2� * ÎNÈ?5 3 Ç�Ë�È >65�� � * Î5È?5 3 É�5�Ç8Ê9È 3 � 3 Î1. 3 �-.15 êN°~Û�Ñ
µr® ÔDÞ�±�³9¯-°~±w®i³D®-Ù�µ^¯-¶~ÑHI�¯�³7ÚJGD¯-Þ9®-Ð Ñ>ï!.2® ³�Öw×&¯Dµr®iÔ&Ø�ÖwÑræ&µrÖ�¯-Ó�¶²Ñ�µV¯�³�Þ9Ñ
´ ÑV³�ÑV·�¯�°~Ñ>ÚHá
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â�Û�Ñ�Ø�·²® Þ�ÖwÑVÔ ±w¶D°~Û7¯�°&¯-°D°²Û�ÑA°~±wÔ&ÑT°~Û�Ñ .(�5& �/��4 � 3��/�'-�+/ �Ú2±w¶M6rÓ�³7µr°²±w® ³º±w¶D°~·�¯bÐiÑV·~¶²Ñ>ÚHÕ;Ü�Ñ
Ú2®T³�® °�×iÑV°�å�³�®-Ü Ü�Û�ÑV°~Û�ÑV·
°~Û�Ñxµr®i·~·²ÑV¶~Ø9® ³7Ú�±�³�´�¶²±w°~ÑV¶�¯�·~ÑD¯bÐ ¯-±wÖ�¯-Þ�ÖwÑ á2â�Û�Ñ
ÙN®iÖwÖ�®-Ü�±w³�´�¶�µnÑV³7¯-·²±w® ¶
±wÖwÖwÓ�¶~°²·�¯-°²ÑhÛ�®-Ü)°~Û�Ñ�Ö�¯�°~Ñ
Ú2ÑV°²Ñ>µr°~±w®i³�®-Ù/¯bÐ ¯-±wÖ�¯-Þ�±wÖw±w°+×�µ^¯-³AÖwÑ>¯ ÚT°~®&¯�Ø�·²® Û�±wÞ�±w°~±wÐiÑh¶~Ñb¯-·�µ²Û�°²±wÔ&Ñ�.

/ � 3/* 5�Ä � ��.1. * ÎNÈ?5 *73 � 3 Î). 3 �6.15 â�Û�Ñ�® ·�Ú�ÑV·�±w³�Ü�Û�±¼µ²Û . �5& �/�/4�� 3��/�5-�+/ h±w¶
°~·r¯bÐ ÑV·²¶~Ñ>Ú�Ú�ÑV°~ÑV·²Ô&±w³�ÑV¶{Ü�Û�±�µ²Û&¶~Ñ^³�°²ÑV³7µrÑ�±w¶�´ ÑV³�ÑV·�¯�°~Ñ>ÚHá�8¤®DØ�·~±�µrÑ�±w¶�Ø7¯-±�Ú
µr® ÔTØ�Ó�°r¯-°~±w®i³7¯-ÖwÖw×
¶~±w³7µnÑ�¯-ÖwÖHµ~Û�® ±�µrÑV¶{Ö�Ñb¯ ÚAÚ2±w·~Ñ>µn°~Öw×&°²®&¯-³�¯iµVµrÑVØ�°�¯-Þ�Ö�Ñ
µr® ³�ò7´ Ó�·r¯-°²±�®i³fá

/ � 3/* 5�� � � � * ÎNÈ?5AÇZÊ9È 3 � 3 Î1. 3 �6.)5 ���752É2� * Î5È?5&ÈbÉ-Î)5�Ë �/É * È
Î5Ç
243 � � 3 Ê���Í . 3 Ì * 5 ã+³�°²Û�±w¶hµV¯-¶²Ñ�¯-´2¯-±w³fÕi°~Û�Ñ^·~Ñ
±w¶�³�®D°²±�ÔTÑ�Ü4¯�¶~°²Ñ>ÚHÕ�°²Û�Ñ 7lÑræ�±¼µ^¯-Ö
:FÛ�®2® ¶²ÑV·:2²´ Ó�ÑV¶²¶~ÑV¶?4&·²±�´iÛ2°4¯�°�°~Û�Ñ�ò9·~¶~°�°²±wÔ&Ñ á

/ � 3/* 5 � � � � * ÎNÈ?5AÇZÊ9È 3 � 3 Î1. 3 �6.)5 � � � * Î5È 5AÈbÉ-Î)5�Ë �/É * È ±w³&°²Û�±w¶hµV¯-¶²Ñ Õ9°~Û�Ñ
7HÑræ�±�µV¯�Ö-:FÛ�®2® ¶²ÑV·�´ ®2ÑV¶{°~Û�Ñ�Ü�·²® ³�´DÜ�¯b×&¯-³7ÚTÔDÓ�¶²°/Þ7¯iµ~å2°²·�¯ µ²åHá DF¯ µ²å2°~·r¯ µ²å2±w³�´D±w¶
°~·²±�´i´ ÑV·²Ñ>ÚA®i³�Öw×DÜ�Û�ÑV³A°~Û�Ñ + � � + % � ' 0 #�� #�b �

��� - -
µr® ³�¶~°~·r¯-±w³2°�±w¶hµ~Û�Ñ>µ²å Ñ>ÚHÕ9Ü�Û�±�µ²ÛA±w¶�q]}�}5t�k�kV�9��u��{}Nt�k
|2��o ¿Fp�q]}[o5u-�Tz7��ubprkrvrvVá2â�Û�±w¶
Ô&Ñ>¯�³�¶F°~Û7¯�°FÙNÓ�ÖwÖHÖwÑræ�±¼µ^¯-Öw±wÝ>¯-°²±�®i³D®-Ù8°~Û�Ñ
±w³�Ø�Ó�°�±w¶�Ø9ÑV·+Ù5® ·~ÔTÑ>Ú"ß/±�´i³�® ·²±w³�´�°²Û�Ñ ç S
µr® ³�¶~°~·r¯-±w³2°Fß4¯-³9Ú�¯�°�°~Û�Ñ�ÑV³9ÚHÕ7¯�Ù[¯�±wÖ�Ó�·~Ñh±w¶�Ú2±w¶�µr®-ÐiÑV·~ÑbÚHá_W�¶~±w³�´D¯�¶~±wÔTØ�ÖwÑ
µ²Û�·~®i³�® Öw® ´i±�µV¯-ÖHÞ7¯iµ²å�°²·�¯iµ~å2±w³�´Dµr® ³2°²·~® Ö+Õ2¶²Ó7µ²Ûd¯
Ö�¯�°~Ñ{Ù[¯-±wÖwÓ�·²Ñh±w¶�°~Û�Ñ�Ü�®i·~¶~°�Ø9® ¶²¶~±wÞ�ÖwÑ
¶�µrÑ^³7¯-·²±�®9á ç ÖwÖ9Ø7®i¶~¶~±wÞ�ÖwÑ�®iØ�°~±w® ³�¶�¶²°�¯-·²°~±w³�´�¯�°�°²Û�ÑhÜ�·²® ³�´�´ Ó�ÑV¶²¶�±w³ . �5& �/�/4�� 3��/�5-�+/ 
¯-·²Ñ�¶²×2¶~°~Ñ^Ô�¯-°²±�µV¯-ÖwÖw×DÑræ�Ø�Öw® ·²Ñ>ÚHÕ�Ó�³�°²±wÖ9ò7³7¯-ÖwÖw×2Õ-°~Û�Ñ . �5& �/�/4�� 3��/�5-�+/ �µ²Û�®i±�µrÑ�Ø7®i±�³2°
±w¶�°~·~±wÑ>ÚA¯�´�¯-±w³fÕiÖwÑ>¯ Ú�±�³�´�°²®&¯-³�¯ µVµnÑVØ�°�¯�Þ�ÖwÑ
¶~Ñ^³�°²ÑV³7µrÑiá

/ � 3/* 5�� � � < Ê * ÎNÈ?5 *�� �/52É2� 3 Ç/Ë � ����ÇZÊ9È 3 � 3 Î1. 3 �6.15 �
�/Ê7È?>ºÈ>É-Î15�Ë � 5 �~Ê7É�5
È >65�Í-Ê 2 �6.)5 �©Í . 3 Ì * 5AÊ �8ÈbÎNÊ9Ç á>â�Û�Ñ
¶�µrÑ^³7¯-·²±�®D±w¶�°²Û�Ñ
¶�¯�Ô&Ñ ÕiÑræ7µrÑVØ�°h°~Û9¯-°�Ü�Û�ÑV³
Þ7¯ µ²å2°~·r¯ µ²å2±w³�´D·~Ñ>¯iµ²Û�ÑV¶h°²Û�Ñ@.(�5& ���/4 � 3����5-�+/ �Õ>±w°�¶²°�¯-·²°~¶{® ³7µrÑ�ÔT® ·~Ñ{Ü�±w°~Û�¯
Ü�·²® ³�´
´ Ó�Ñ^¶~¶>ÕH¯�³7ÚD°²Û�Ñ
¶�¯�Ô&Ñ{Ü4¯�¶~°~ÑnÙNÓ�ÖH¶~Ñb¯-·�µ²Û�±w¶�°²·~±w´ ´iÑV·~Ñ>Úlá

â�Û�Ñ 1 � � 3��/�%+/+�µr®i³�¶~°²·~Ó7µn°�¶²® ÖwÐ Ñ^¶h°~Û�±�¶{Ø�·~®iÞ�ÖwÑVÔ�Ñ�N�µr±wÑV³2°²Ö�×AÞ2×>6nÓ�Ô&Ø�±w³�´�Þ7¯iµ~å�Ú2±w·²Ñ>µr°~Öw×A°~®
°²Û�Ñ=. �5& �/�/4�� 3��/�5-�+/ �Ü�Û�ÑV³A°~Û�Ñ ������Ù+¯-±wÖwÓ�·~Ñ�±w¶hÚ2ÑV°²Ñ>µr°~ÑbÚd¯�°h¯ Ú�Ú2·²ÑV¶~¶ � �/4 3�45" �( �! '6��áiâ�Û�±w¶�±�¶
Ø9® ¶²¶~±wÞ�ÖwÑ�®i³�Öw×A±�ÙF°~Û�ÑD´i·�¯-ÔTÔ�¯�·�Ü�·²±�°²ÑV·�Û7¯-¶
Ú2ÑbµrÖ�¯-·~ÑbÚ\°~Û�Ñ .(�5& ���/4 � 3����5-�+/ �¯-¶
¯Aµ²Û�® ±�µrÑ�Ø7®i±w³�°
®�Ù�µrÖ�¯-¶²¶�� � á(1_±�´iÓ�·~ÑTë�Z�±�ÖwÖwÓ�¶²°~·�¯�°~ÑV¶{°~Û�Ñ�¶²Ñ>¯-·rµ~Û\Ø�·²®�µnÑV¶~¶bÕñ¯�³7ÚTÛ�®-Ü 1 � � 3��/�%+/+�¯]äñÑ>µn°~¶h±w°bá(UaÛ�Ñ^³
°²Û�Ñ�Ó�³�±�ò7ÑV·FÙ[¯�±wÖ�¶F¯-°�¯
Öw®�µV¯-°²±w® ³&®�Ù�µrÖ�¯�¶~¶�� � Õ ±w°
�-o��rk�pn}+s���Þ7¯iµ²å�°²·�¯iµ~å2¶�°²®�°²Û�Ñ�Ö¼¯�¶~°�µ²Û�® ±�µrÑ�Ø9® ±w³2°�®�Ù
µrÖ�¯�¶~¶�� � Õ2±�´i³�® ·²±w³�´x¯�ÖwÖ7±w³2°~ÑV·²Ô&Ñ>Ú�±¼¯�°~Ñ�Ú2Ñ>µr±w¶~±w®i³�¶>á
ã+³A® Ó�·{Ñræ7¯-Ô&Ø�Ö�ÑiÕ Ü�Û�Ñ^³�°²Û�Ñ �����&µr® ³�¶~°~·r¯-±w³2°�Ù[¯�±wÖ�¶bÕ ÜFÑ
Ú2±w·~Ñ>µn°~Öw×AÞ7¯ µ²å2°~·r¯ µ²å&°²®D°~Û�Ñ
Ö�¯�¶~° ç S

µ²Û�®i±¼µnÑ&Ø9® ±w³2°
ÑV³7µr®iÓ�³2°~ÑV·²Ñ>ÚHÕ8Ü�Û�±�µ²Û©Ü�¯-¶�±�³�°²Û�Ñ .(�5& �/��4 �5"/& Ú2±w¶ 6nÓ�³7µr°²±�®i³fáHã5Ùh³�®�® °~Û�ÑV·�®iØ�°~±w®i³
±w¶
ÖwÑrÙN°�±�³�°²Û�Ñ 8 L ÕfÜFÑDÞ7¯iµ~å2°²·�¯ µ²å�Ó�Ø�°²®d°²Û�Ñ�¯�Öw°�.(�5& �/��4 � 3��/�'-�+/ D®-Ù>1_±w´7á/ë�R�á_U�ÑD°²Û�ÑV·²ÑrÙN® ·²Ñ
Ó�¶²Ñ�°~Û�Ñ
å2³�®-Ü�ÖwÑ>Ú�´ Ñh°²Û7¯-°�u���s��{°~Û�Ñ�ÐiÑV·~Þ_Õ�°~Û�Ñ�³�Ø�®i·h¯-³A¯ Ú�Ú2±w°²±�®i³7¯-ÖHµrÖ�¯-Ó�¶~Ñ�µV¯�³A¶�¯-°²±w¶+ÙN×D°²Û�Ñ ç S
µr®i³�¶~°²·�¯�±�³2°
±w³©¯�µnÖ¼¯�Ó�¶~ÑT°~®dÚ�·�¯-¶²°~±�µV¯�Ö�Öw×�·²Ñ>Ú2Ó7µnÑ�°²Û�Ñ&¶²Ñ>¯-·rµ²Û©¶~Ø9¯ µrÑ á8â�Û9¯-³�å2¶�°~®�°²Û�Ñ 1 � � 3��/� +�+
µr®i³�¶~°²·~Ó7µn°>Õ�°²Û�±w¶�å2³�®-Ü�ÖwÑ>Ú�´ Ñ�±w¶�swu>prq�s�s��FÑræ�Ø�·²ÑV¶~¶²Ñ>Ú�¯-°FÑ>¯iµ~ÛA·²ÑVÖwÑVÐ ¯-³2°�µ²Û�®i±¼µnÑ�Ø9® ±w³2°>Õi·~Ñ^°�¯-±w³�±w³�´�°~Û�Ñ
Ø9® ¶²¶~±wÞ�±wÖw±�°+×�®-Ù/±w³7Ú2Ñ^Ø7ÑV³9Ú2ÑV³2°~Öw×&Ñnæ�Ø�·~ÑV¶²¶~±w³�´&Ñb¯ µ²Ûdµr®i³�¶~°²·�¯-±w³2°�±w³&°²Û�Ñ
Á2ÂHÁAØ�·~®i´ ·�¯�Ôdá
â8®�ÑVÐ ¯�ÖwÓ7¯-°²Ñ�°~Û�Ñ�Ø�·r¯ µr°²±¼µ^¯-ÖHÑräHÑ>µr°�®�Ù 1 � �%3��/� +/+�Õ�Ü�Ñ{Û7¯bÐ Ñ{Ô&Ñ>¯�¶~Ó�·²Ñ>ÚD°²Û�Ñh³2Ó�ÔDÞ9ÑV·F®-ÙfÞ7¯iµ~åiß

°²·�¯ µ²å2±w³�´DØ9® ±w³2°~¶�·~ÑbÒ Ó�±�·²Ñ>ÚA°²®&ÖwÑræ�±�µV¯-Öw±wÝVÑ�Ú�±�äHÑV·²ÑV³2°�µnÖ¼¯�Ó�¶~Ñ^¶h±wÖwÖ�Ó�¶~°~·r¯-°²±�³�´�°²Û�Ñ
¶�µnÑV³7¯-·²±w®�Ú2±w¶�µnÓ�¶~¶²Ñ>Ú
¯�Þ7®-ÐiÑ á8â/¯-Þ�ÖwÑ�ëA¶~Ó�Ô&Ô�¯�·~±wÝVÑV¶�°~Û�ÑV¶²Ñ�Ô&Ñb¯-¶~Ó�·~ÑVÔTÑV³2°~¶>Õ_Ø9ÑV·+ÙN®i·~ÔTÑ>Ú�®i³�°²Û�ÑAÖwÑræ�±¼µ^¯-Ö�µ~Û�®�®i¶~ÑV·"ÙN® ·
\_^_`_acb�d_e_f!ggVá
â�Û�Ñ\³�Ó�ÔDÞ7ÑV·T®-Ù
Þ7¯iµ~å2°²·�¯ µ²å2±w³�´©Ø9® ±w³2°~¶T·~Ñ>ÒiÓ�±w·²Ñ>Úa°²®ºÖ�Ñnæ�±�µV¯�Öw±�Ý^Ñ�Ñb¯ µ²Û@Ñnæ�¯�Ô&Ø�ÖwÑ�µrÖ�¯-Ó�¶~Ñ\±�¶

Öw±w¶~°²Ñ>Ú�Ü�±�°²Ûa¯-³7ÚºÜ�±w°²Û�® Ó�° 1 � � 3���� +/+�áfâ�Û�ÑAò7·~¶²°&´i·~® Ó�ØfÕ/Ü�±w°~Ûa¯�Ö�Ö�¶²±w°~ÑV¶�¯bÐ ¯-±wÖ�¯-Þ�Ö�ÑiÕH±w³7Ú2±�µV¯-°²ÑV¶
°²Û�Ñ�¶²±wÝVÑ�®�Ù�°~Û�Ñ�ÖwÑræ�±�µr® ³_á�â�Û�Ñ�³2Ó�ÔDÞ7Ñ^·~¶�µ^¯-³\Þ7Ñ�±w³�°²ÑV·~Ø�·~ÑV°²Ñ>Ú�¯-¶�°~Û�Ñ�³2Ó�ÔDÞ9ÑV·�®-Ù�Ú2Ñ>µr±w¶~±w®i³�¶�°~Û�Ñ

G
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Check ANY:

AO IS NOT CONVEYED
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Map args to complements

Lexicalize ASSIGNMENT relation

Map AO constraint

Choose verb site - Delay [ANY]
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7lÑræ�±¼µ^¯-Ö :FÛ�®2® ¶²ÑV·hÔA¯-åiÑV¶�°²®DÖwÑræ�±¼µ^¯-Öw±wÝVÑ
¯�Þ7¯-¶²±¼µ�µrÖ�¯�Ó�¶~Ñ�Ù5® ·�Ü�Û�±�µ²ÛAØ�·�¯iµr°~±�µV¯�Ö�Öw×D³�®DÞ9¯ µ²å2°~·�¯iµ²å�±w³�´
±w¶�·~ÑbÒ Ó�±�·²Ñ>ÚHá9ã+°h·²® Ó�´iÛ�Öw×�µr®i·~·²ÑV¶~Ø9® ³7Ú�¶
°~®D°²Û�Ñ
³2Ó�ÔDÞ9ÑV·�®-Ù/Ó�³�·²ÑV°~·r¯ µr°²Ñ>Ú�Ú2Ñ>µn±�¶²±w® ³�¶{Ô�¯ Ú�Ñ�Þ2×T°~Û�Ñ
7lÑræ�±¼µ^¯-Ö :FÛ�®2® ¶²ÑV·�¯�³7ÚT±w¶�°²Û�Ñ
® Ø�°~±wÔ�¯�Ö�³2Ó�ÔDÞ7Ñ^·�®�Ù�Þ9¯ µ²å2°~·�¯iµ²å�±w³�´�Ø9® ±w³2°~¶�°~Û9¯-°h¯�¶~Ñb¯-·�µ²Ûdµn® ³2°~·²® Ö
·²ÑV´ ±wÔ&Ñhµ^¯-³A® Þ�°r¯-±w³�ÙN®i·�°~Û�Ñ�´ ±wÐiÑV³&±w³�Ø�Ó�°>á
Ua±w°~Û�®iÓ�° 1 � � 3���� +/+�Õ-°~Û�Ñ�Ü�±�Ú2Ñ�Ð ¯�·~±�¯-°²±�®i³�±w³T³�Ó�ÔDÞ7ÑV·
®�ÙfÞ7¯ µ²å2°~·r¯ µ²å2±�³�´
Ø7®i±w³�°²¶�¯-ÔT® ³�´�°²Û�ÑhÑræ7¯�Ô&Ø�ÖwÑV¶8±w³7Ú2±�µV¯�°~ÑV¶F°~Û�Ñ{Ñræ�Ø7®i³�ÑV³2°~±�¯�Ö7³7¯�°~Ó�·²Ñ�®-ÙH°~Û�Ñ�Þ�Öw±w³7Ú
¶²Ñ>¯-·rµ~ÛºÜ�Û�±�µ²Û�7®�¯�°~±w³�´dµn® ³�¶²°~·�¯�±w³�°²¶D±wÔ&Ø9® ¶~ÑT® ³�°~Û�ÑA¶~°r¯-³7Ú�¯-·�Úºµr®i³2°~·~®iÖ�·~ÑV´i±wÔ&Ñ á_ã+³�µr®i³2°~·�¯�¶~°bÕ
Ü�±w°~Û 1 � � 3��/� +/+�Õ2°~Û�Ñ�Ð ¯-·²±¼¯�°~±w® ³T±w³�³2Ó�ÔDÞ7Ñ^·�®-Ù�Þ7¯iµ²å�°²·�¯iµ~å2±w³�´TØ7®i±�³2°²¶h·~Ñ^Ô�¯-±w³�¶�Ü�±w°²Û�±w³�¯xÙ[¯ µn°~® ·
®�ÙZ°~Û�·~ÑVÑ�¯�Ô&®i³�´�¯-ÖwÖH°²Û�Ñ�Ñræ7¯-Ô&Ø�Ö�Ñ^¶>á
â�Û�Ñ&Ú2ÑVØ9ÑV³7Ú�ÑV³7µr×iß~Ú2±w·~Ñ>µr°²Ñ>Ú�Ô&Ñ>µ²Û7¯�³�±w¶~Ô�±wÔ&Ø�ÖwÑVÔTÑV³2°~Ñ>Ú"±�³�Á�ÂHÁ\Ü�±w°~Û 1 � � 3���� +/+�°²Û�ÑV·²ÑrÙN® ·²Ñ

µr®iÔ&Ø�ÖwÑVÔTÑV³2°~¶�¯"´ ÑV³�ÑV·�¯�Öf°~®iØ2ß~Ú2®-Ü�³�µr® ³2°~·²® Ö8·~Ñ^´ ±wÔ&Ñ{°~®DÔ�¯�å Ñ{°~Û�Ñ�Ø�·~®�µrÑ^¶~¶~±w³�´T®-Ù87®2¯-°~±w³�´&µn® ³2ß
¶²°~·�¯�±w³�°²¶�Ñ�N�µr±wÑV³2°>á9â�Û�Ñ�Ø9ÑV·+Ù5® ·~ÔA¯-³7µnÑ�Ø9ÑV³7¯�Öw°+×&±wÔ&Ø9® ¶²Ñ>ÚDÞ2×�¯�9®�¯-°²±w³�´&µr® ³�¶~°~·r¯-±w³2°hÚ2ÑVØ9ÑV³7Ú2¶�®i³
°²Û�Ñ�³�Ó�ÔDÞ7ÑV·F®-Ùf¶²±w°~ÑV¶{±�³T°~Û�Ñ�¶²×�³2°r¯ µr°²±¼µ{¶²°~·~Ó9µr°~Ó�·²Ñ
Ü�Û�ÑV·²Ñ
±w°4µ^¯-³AÞ7Ñ�·²Ñ>¯-Öw±wÝVÑ>ÚHá(1�® ·FÑræ7¯-ÔTØ�ÖwÑ Õi°~Û�Ñ
ç S)µr® ³�¶~°~·r¯-±w³2°4µ^¯-³DÞ9Ñh·~Ñb¯-Öw±wÝVÑ>Ú&¯�°/°~Û�·~ÑVÑ�ÖwÑVÐ Ñ^Ö�¶F¯-³7Ú�±w°/ÔA¯b×�·²Ñ>ÒiÓ�±w·~Ñ{°~Û�Ñ{Ó�³�±�ò7ÑV·F°~®
·²Ñrß+°~·�¯bÐiÑV·~¶²Ñ
°²Û�ÑD¶�¯�Ô&Ñ:1�W Ï Þ�·�¯�³7µ²Û�ÑV¶D°²Û�·~ÑVÑT°~±wÔ&Ñ^¶�Ó�³�°²±wÖ/±w°�ò7³7Ú2¶D¯T¶~±w°~ÑT°~®dµn® ³2Ð ÑV×\°~Û�Ñ ç S�µr® ³�¶²°~·r¯-±w³2°>á
X/¯iµ²Û&9®�¯-°²±w³�´�µr®i³�¶~°²·�¯-±w³2°hµV¯�³&Þ9Ñ�µ²Û7¯�·�¯iµr°~ÑV·²±wÝVÑ>Ú�Þ�×D±w°²¶�·r¯-³�´iÑ�®�ÙZØ9® ¶²¶~±wÞ�ÖwÑ
¯-°~°r¯ µ²Û�ÔTÑV³2°/³�®�Ú2ÑV¶bá
â�Û�Ñ�1 � � 3���� +/+�Ô&Ñ>µ²Û7¯�³�±w¶~Ô ±�ÔTØ�·~®-ÐiÑV¶f°²Û�ÑhÑ�N�µr±wÑV³7µr×�®-ÙHÙNÓ�³7µr°~±w®i³7¯-Ö2Ó�³�±�òñµ^¯-°~±w®i³DÜ�Û�±wÖ�ÑFØ�·²Ñrß

¶²ÑV·~Ð2±w³�´
±w°~¶FÚ2ÑV¶~±w·r¯-Þ�ÖwÑ�Ø�·²® Ø9ÑV·~°²±�Ñ^¶/ß/Ú2Ñ>µrÖ�¯-·r¯-°²±�ÐiÑV³�ÑV¶²¶4¯�³7Ú�Þ�±�Ú2±w·~Ñbµr°~±w® ³9¯-Ö7µr®i³�¶~°²·�¯�±�³2°/¶r¯-°²±�¶�Ù[¯ µn°~±w® ³fá
ã+°{±�¶�¯&Ú2ÑbµrÖ�¯-·�¯�°~±wÐ Ñ�¶~°r¯-°²ÑVÔ&ÑV³2°{®-Ù4Ú2Ñ^Ø7ÑV³9Ú2ÑV³7µr×\Þ9ÑV°+Ü�Ñ^ÑV³©¯&Ú2Ñbµr±w¶~±w® ³�±w³�°²Û�Ñ<1�W Ï ¯-³9Ú�¯&µrÖ�¯�¶~¶
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µr®i³7µrÑVØ�°²¶�¯-³9Ú�µr® ³2ÐiÑV·~¶²ÑVÖw×d¯-ÖwÖw®-Ü�¶h¯D¶²±�³�´ ÖwÑ
¶~Ñ^Ô�¯-³2°²±¼µ�µr®i³7µrÑVØ�°
°~®TÞ7Ñ
·²Ñ>¯-Öw±wÝVÑ>Ú"Þ�×�ÔDÓ�Öw°~±wØ�ÖwÑFÜ�®i·�Ú2¶�¯-°FÚ2±w¶~°~±w³7µn°�Öw±w³�´ Ó�±�¶²°~±�µF·�¯�³�å2¶>á(S{Ó�·F°~Ñ>µ²Û�³�±¼ÒiÓ�Ñ¤ÙN® ·FÖwÑræ�±�µV¯-ÖHµ²Û�® ±�µrÑ{±�¶
µ²Û7¯�·�¯ µn°~ÑV·²±�Ý^Ñ>ÚAÞ2×&°²Û�Ñ�ÙN®iÖ�Öw®-Ü�±w³�´{ÙNÑ>¯�°~Ó�·²ÑV¶�.

/ ã+°�±w¶hµV¯-Ø7¯�Þ�ÖwÑ�®-ÙZÛ9¯-³7Ú2Öw±w³�´D¯
Ü�±�Ú2Ñ�Ð ¯�·~±wÑV°+×&®�Ù�µr®i³�¶~°²·�¯�±�³2°²¶�® ³AÖwÑræ�±¼µ^¯-ÖH¶~Ñ^Ö�Ñbµr°~±w® ³
ê[µr®�ß[®�µVµnÓ�·~·²ÑV³7µrÑD·²ÑV¶~°²·~±�µr°~±w®i³�¶>ÕHµr®i³�³�® °r¯-°²±�®i³&®�ÙZÖwÑræ�±�µV¯-ÖH±w°~Ñ^Ô&¶>Õ2¶²×2³�°r¯ µr°²±�µ�¯�³7Ú
µr® ³9µrÑVØ�°²Ó7¯-Ö8Ø�·²® Ø9ÑV·~°²±�Ñ^¶�¯-³9Ú&Ø�·�¯-´iÔ�¯�°~±�µFÑräHÑ>µr°~¶rïVá

/ ã+³2°~ÑV·r¯ µr°²±�®i³�¯-Ô&®i³�´
°²Û�ÑV¶~ÑDµr®i³�¶~°²·�¯-±w³2°~¶�±w¶�Ñ>¯�¶~±wÖw×DÛ7¯-³9Ú2ÖwÑ>ÚT°~Û�·²® Ó�´iÛ�°²Û�Ñ�Ó�¶~Ñ�®-Ù�¯
Ó�³�±�òñµV¯�°~±w® ³"ÙN® ·²Ô�¯�Ö�±w¶²Ô�°~®&Ú�ÑV¶�µr·²±wÞ7Ñ�ÖwÑræ�±¼µ^¯-ÖHÑV³2°~·²±wÑV¶>á

/ 1_Ö�®2¯-°²±�³�´xµr®i³�¶~°²·�¯�±�³2°²¶hµV¯-³AÞ9Ñ�¯-°²°�¯ µ²Û�ÑbÚ�¯�°hÚ2±�äñÑ^·~ÑV³2°hÖwÑVÐiÑVÖw¶�®-Ù8°~Û�Ñ
´iÑV³�ÑV·r¯-°²Ñ>Ú
¶~×2³2°�¯iµr°~±�µ�¶²°~·~Ó9µr°~Ó�·²Ñ ÕH¯-³7ÚT¶²ÑVÐ ÑV·r¯-Ö8µr® ³7µnÑVØ�°~Ó9¯-Ö8ÑVÖwÑVÔ&Ñ^³�°²¶hµV¯-³AÞ9Ñ�Ô&ÑV·²´ Ñ>ÚT® ³2°²®x¯
¶~±w³�´iÖ�Ñ�Öw±w³�´ Ó�±�¶²°~±�µ�±w°²ÑVÔdÕiØ�·~®-Ð2±�Ú2±w³�´�Ù5® ·�Ô&®i·~Ñ�µr® ÔTØ7¯ µr°�¯-³9ÚDÖwÑræ�±�µV¯-ÖwÖw×D·~±�µ²Û�ÑV·
® Ó�°²Ø�Ó�°bá

/ 0 ×2³2°�¯-´iÔ�¯�°~±�µ�Ú2Ñ>µr±w¶²±�®i³�¶h¯-·²Ñ�¯-Öw¶²®�ÔA¯ Ú2Ñ{Þ�×D°²Û�Ñ 7lÑræ�±¼µ^¯-Ö :FÛ�®2® ¶²ÑV·>Õ�¶~®D°²Û7¯-°h¯�³
±w³�Ø�Ó�°hµr®i³7µrÑVØ�°~Ó7¯�Öf¶~°²·~Ó7µn°~Ó�·²ÑxµV¯�³�Þ9Ñ�ÔA¯-Ø�Ø9Ñ>Ú"°~®&¯�Ð ¯-·~±wÑV°+×T®-Ù8Ö�±w³�´iÓ�±w¶~°²±¼µ
¶~°²·~Ó7µr°²Ó�·~Ñ^¶>á 1�® ·�Ñræ7¯�Ô&Ø�ÖwÑ Õi°~Û�Ñ�¶²ÑVÖwÑ>µr°~±w®i³�®-Ù�4 Ø9ÑV·~¶²Ø7Ñ>µn°~±wÐ Ñ4A±w³�¯DµnÖ¼¯�Ó�¶~Ñ�±w¶�´ Ó�±¼Ú�Ñ>Ú
Þ2×&°~Û�Ñ�¯bÐ ¯�±wÖ¼¯�Þ�ÖwÑ�ÖwÑræ�±¼µ^¯-ÖH·~Ñ^¶~® Ó�·�µrÑV¶�ê5Ü�Û�±�µ~ÛAÐiÑV·~Þ�¶{Ñræ�±w¶~°�°~®DÑnæ�Ø�·~ÑV¶²¶�¯�´ ±wÐiÑV³
µr® ³9µrÑVØ�°²Ó7¯-Ö8·~Ñ^Ö¼¯�°~±w® ³9ï�¯�³7ÚTÞ�×TØ�·�¯�´ ÔA¯-°~±�µ�µr®i³�¶~±�Ú2Ñ^·�¯-°²±w® ³�¶�ê5Ü�Û�±�µ~ÛA·²ÑVÖ�¯-°~±w®i³&±w¶
Û�±w´ Û�Öw±w´ Û2°²Ñ>Ú&¯�¶�°~Û�Ñ�°~®iØ�±�µ{®-ÙZ°²Û�Ñ�Ú2±w¶rµr® Ó�·²¶~Ñ>ï^á

S{Ó�·�±wÔ&Ø�ÖwÑVÔDÑ^³�°r¯-°²±�®i³�®-Ù�°²Û�Ñ 7HÑræ�±�µV¯-Ö :FÛ�®2®i¶~ÑV·d¯�¶�¯ ÙNÓ�³7µr°²±w® ³7¯�Ö�Ó�³�±�òñµV¯-°²±w® ³a´i·�¯-ÔTÔ�¯b·
¯�Ö�Öw®-Ü�¶{°~Û�ÑD¶²ÑVØ7¯-·r¯-°²Ñ ÕZÚ�Ñ>µrÖ�¯-·r¯-°~±wÐiÑ�·²ÑVØ�·~Ñ^¶~ÑV³2°�¯�°~±w® ³�®-ÙhÚ2±�äñÑ^·~ÑV³2°�µr®i³�¶~°²·�¯�±�³2°²¶>ÕHÜ�±w°~Û\Ó�³�±�òñµ^¯-°~±w®i³
¯�Ö�Öw®-Ü�±w³�´;ÙN® ·_±w³�°²ÑV·�¯iµr°~±w®i³
Þ7Ñ^°+Ü�ÑVÑ^³&µr® ³�¶²°~·r¯-±w³2°~¶>á
1�Ó�·²°~Û�Ñ^·~Ô&®i·~Ñ ÕbÜ�±w°~Û�±�³�°~Û�±w¶HÙ5·�¯-ÔTÑVÜF® ·~å{Ü�ÑFÛ7¯bÐiÑ
Ú2Ñ^Ð ÑVÖw® Ø9Ñ>Úº¯-³º¯-Öw´ ®i·~±w°~Û�Ô�ÙN®i·�ÖwÑræ�±�µV¯-Ö�¶²ÑVÖwÑ>µr°²±�®i³fÕ/¯-³9Ú�°~Û�Ñ�µn® ³�¶²Ñ>ÒiÓ�ÑV³2°&Þ�Ó�±�Ö�Ú2±w³�´A®�Ù�¶~×2³2°�¯iµr°~±�µ
¶²°~·~Ó9µr°~Ó�·²Ñ Õ9¶~Ó7µ²ÛA°~Û9¯-°h¯-°�Ñb¯ µ²Û�µ~Û�® ±�µrÑ�Ø7®i±w³�°F±w³&°²Û�Ñ�¶~°~·²Ó7µr°²Ó�·~Ñ Õl°~Û�Ñ 7HÑnæ�±�µV¯�Ö :FÛ�®2® ¶²ÑV·hµr® ³�¶~±�Ú2ÑV·²¶
¯�Ö�ÖF¶~Ñ^Ô�¯-³2°²±¼µDµn® ³7µrÑ^Ø�°~¶T°~Û7¯�°xµV¯�³©Þ9ÑA·~Ñ>¯�Ö�±wÝVÑbÚHÕ/µ²Û�®2® ¶~±w³�´�¯�Ü�®i·�Ú�°²Û7¯-°Dµr®i³�ÐiÑV×2¶&¯-¶�Ô�¯�³�×�¯-¶
Ø9® ¶²¶~±wÞ�ÖwÑ�® ·hÚ2±w¶�µ²Û7¯�·~´i±�³�´&¯Dµr® ³7µnÑVØ�°�°~®&Ú2Ñ^Ø7ÑV³9Ú2ÑV³2°�Ö�±w³�´iÓ�±w¶~°²±¼µ¤¶~±w°~Ñ^¶>Õ7¯�°�°~Û�Ñ�ÑV³7Ú�µ²Û�Ñ>µ²å2±w³�´&°²Û7¯-°
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¯�Ö�ÖFµr® ³7µnÑVØ�°~¶DÛ9¯bÐ ÑDÞ9ÑVÑV³�µn®-Ð ÑV·²Ñ>ÚHá_ã+³©°~Û�±�¶�ÙN·�¯�Ô&ÑVÜF® ·²åñÕ�7®2¯-°²±�³�´�µn® ³�¶²°~·�¯�±w³�°²¶xµ^¯-³�Þ9Ñ&Ô&Ñ^·~´ ÑbÚ
Ü�±w°~ÛT® °²Û�ÑV·h¶²ÑVÔ�¯�³2°~±�µhµr®i³�¶~°²·�¯�±�³2°²¶h¯-°h¯-³2×TÖ�±w³�´iÓ�±w¶~°²±¼µF·r¯-³�åHá

1_±�³9¯-ÖwÖw×�ÕHÛ9¯-³7Ú2Öw±w³�´T7®2¯-°~±w³�´\µr® ³�¶²°~·r¯-±w³2°~¶�·~Ñ>ÒiÓ�±w·~Ñ^¶D°~Û7¯�°�°²Û�Ñ&¶r¯-Ô&ÑD¶²ÑVÔ�¯�³2°~±�µ�¶~°²·~Ó7µr°²Ó�·~Ñ�±�¶
ÔA¯-Ø�Ø9Ñ>ÚA°²®�Ú�±�äHÑV·²ÑV³2°
¶~×2³2°�¯iµr°~±�µ�¶~°~·²Ó7µr°²Ó�·~ÑV¶D±w³dÚ�±�äHÑV·²ÑV³2°�µr® ³2°²Ñræ�°~¶>á_â�Û2Ó�¶>Õ_¯�7HÑnæ�±�µV¯�Ö :FÛ�®2® ¶²ÑV·
ÔDÓ�¶²°4¯�Öw¶~®Dµr® ³�¶²±�Ú2ÑV·h¶²×2³�°r¯-´iÔ�¯-°²±�µ�µ~Û�® ±�µrÑ á9U�ÑhÛ9¯bÐ Ñ�Ø�·~Ñ^¶~ÑV³2°~ÑbÚd¯�³�¯�Ø�Ø�·²®�¯ µ²ÛA°~Û9¯-°h¯-ÖwÖw®-Ü�¶FØ7ÑV·�ß
¶²Ø7Ñ>µn°~±wÐ Ñ�°²®�Þ9Ñhµ²Û�® ¶²ÑV³&Ú2ÑVØ9ÑV³7Ú�±�³�´
® ³�°~Û�ÑhÚ�±�¶rµr® Ó�·~¶~ÑFÙ5®�µnÓ�¶>á�P{±�äHÑV·~ÑV³2°/·²ÑVÖ�¯-°²±�®i³�¶8Ô�¯b×{Þ7Ñhµ²Û�®i¶~ÑV³
¯�¶h°~Û�Ñ�Û�Ñb¯ ÚA®�Ù4¯D¶²×�³2°r¯ µr°²±¼µ�¶~°²·~Ó7µn°~Ó�·²Ñ ÕfÚ2ÑVØ9ÑV³7Ú�±�³�´�®i³�°~Û�Ñ
ÙN®�µrÓ�¶>á9â�Û�±w¶hÔTÑ>¯-³�¶{°~Û7¯�°h°²Û�Ñ�´iÑV³2ß
ÑV·r¯-°²±�®i³d¶²×2¶~°~Ñ^Ô#ÑV³7µn®�Ú�ÑV¶�³�® q�z9�VoNu-�^oa¯-¶~¶²Ó�Ô&Ø�°~±w® ³�¶�¯-Þ9® Ó�°�Ü�Û�±�µ²ÛdÚ2®iÔ�¯�±�³�µr®i³7µrÑVØ�°~¶�Ü�±�ÖwÖ_Þ7Ñ
·²Ñ>¯-Öw±wÝVÑ>ÚA¯-¶�Ü�Û�±¼µ²ÛA¶~×2³2°�¯iµr°~±�µ�µr®i³�¶~°²±�°²Ó�ÑV³2°~¶bá
ç ³2×�ÖwÑræ�±�µV¯-Ö_¶~ÑVÖwÑ>µn°~±w® ³�¯-Öw´ ®i·~±w°~Û�Ô °²Û7¯-°�Û7¯�³7Ú2ÖwÑV¶h¶²Ó7µ²Û©¯DÜ�±�Ú2Ñ
·r¯-³�´iÑ�®�Ù4µr®i³�¶~°²·�¯-±w³2°~¶�ÔDÓ�¶²°

Ú2Ñb¯-ÖHÜ�±w°~ÛA°~Û�Ñ�±w¶²¶~Ó�Ñ�®-Ù/µr® ÔTØ�Ó�°r¯-°~±w®i³7¯-ÖHµr® ÔTØ�ÖwÑræ�±w°+×�ábâ8®�Ñ^³�¶~Ó�·²Ñx¯�³&Ñ�N�µn±�Ñ^³�°�7lÑræ�±�µV¯-Ö :FÛ�®2®i¶~ÑV·bÕ
ÜFÑDÛ7¯bÐ Ñ&Ú�ÑVÐ ÑVÖw®iØ7Ñ>Ú�¯�µr®iÖ�ÖwÑ>µn°~±w® ³�®�Ù4°²Ñ>µ²Û�³�±�ÒiÓ�ÑV¶D±w³d°²Û�Ñ&Á2ÂHÁ�Ø�·²® ´i·�¯-ÔTÔ&±w³�´DÑV³2Ð2±w·~®i³�Ô&ÑV³2°�°~®
Öw±wÔ&±w°�°²Û�Ñ4µn® ¶~°8®�Ù�®iØ7Ñ^·�¯-°²±w® ³�¶8·~ÑbÒ Ó�±�·²Ñ>Ú�Ú2Ó�·~±w³�´{ÖwÑræ�±¼µ^¯-Ö�µ²Û�®i±�µrÑ á�U�Ñ/Û7¯bÐiÑ�Ú2ÑV¶rµr·~±wÞ9Ñ>Ú�±w³
°~Û�±w¶_Ø7¯-Ø9ÑV·
Ö�¯-Ý^×�Ñ^Ð ¯-ÖwÓ7¯-°²±w® ³�êNÜ�±w°~Û�°~Û�Ñ � � � *'$
¯-³�³�® °�¯�°~±w® ³9ïH¯-³7Ú�Ú2ÑVØ9ÑV³7Ú2Ñ^³7µr×iß�Ú�±�·²Ñ>µr°²Ñ>ÚTÞ7¯ µ²å2°~·r¯ µ²å2±�³�´
êNÜ�±w°²Û
°²Û�Ñ � 1 � � 3��/�%+/+h¯-³�³�® °r¯-°~±w®i³7ï8¯-³7Ú�¶²Û�®-Ü�³DÛ�®-Ü©±w°/·²Ñ>Ú2Ó7µnÑV¶�°~Û�Ñhµn® ¶~°F®-ÙHÖwÑræ�±�µV¯-Ö7µ²Û�®i±�µrÑ á
Ua±w°~Û�°~Û�Ñ
Û�Ñ^Ö�ØA®�ÙZ°~Û�ÑV¶~Ñ
°²®2® Öw¶>Õ2ÜFÑ�Û7¯bÐ Ñ�±wÔ&Ø�ÖwÑVÔTÑV³2°~Ñ>Ú�¶²® Ø�Û�±�¶²°~±�µV¯�°~Ñ>ÚTÖwÑræ�±�µV¯-ÖH®iØ�°~±wÔ&±wÝ>¯�°~±w® ³�¶/±w³&Á2ÂHÁHá

S{Ó�·AÜ�®i·~å©·²ÑV¶~Ó�Ö�°²¶A±�³a¯�³a±w³�°²ÑV·~Ø�·~ÑV°²ÑV·TÙN® ·A¯-³ºÑ�N�µr±wÑV³2° 7lÑræ�±�µV¯-Ö7:FÛ�®2® ¶~Ñ^·>ÕFÜ�Û�±�µ²Û@¯-ÖwÖw®-Ü�¶
Û7¯�³7Ú2Öw±w³�´F®-Ù7¯�Ü�±�Ú2Ñ/Ð ¯�·~±wÑV°+×{®-Ù�±w³�°²ÑV·�¯iµr°~±w³�´�µr® ³�¶~°~·r¯-±w³2°~¶bá>ã+³�ÙNÓ�°~Ó�·~Ñ/ÜF® ·²åñÕ^Ü�Ñ;Ø�Ö�¯-³�°~®{±�³2ÐiÑV¶~°²±�´2¯-°²Ñ
°²Û�Ñ�µr®i³�¶~°²·~Ó7µr°²±w® ³
®�Ù�Ú�® Ô�¯�±w³h±w³7Ú2ÑVØ9ÑV³7Ú�ÑV³2°fÖwÑræ�±�µr® ³
ÔT®�Ú2Ó�ÖwÑV¶H¯-³7Ú{Ô&Ñ^°~Û�®�Ú2¶9ÙN®i·f®i·~´�¯�³�±wÝV±w³�´FÖ¼¯�·~´iÑ
¶rµV¯-ÖwÑ�ÖwÑræ�±¼µ^¯�Õ2°~®iØ�±�µr¶�°~Û9¯-°FÜ�Ñ
Ú2±�ÚD³�® °h¯ Ú�Ú2·~ÑV¶²¶h±w³&°²Û�±w¶�Ü�®i·~åHáiâ�Û�±w¶�Ü�±�ÖwÖ9·~Ñ>ÒiÓ�±w·²Ñ
Ñræ�°~ÑV³9Ú2±w³�´D® Ó�·
ÜF® ·²å&°~®DØ�·~®-Ð2±�Ú2Ñ�°~®2® Öw¶FÙN®i·�·²ÑVØ�·~Ñ^¶~ÑV³2°~±w³�´�µr®i³2°~ÑV³2°h®�Ù/°~Û�Ñ
ÖwÑræ�±�µr®i³�±w³A¯ Ú�Ú2±w°²±�®i³&°²®D°~Û�Ñ
°²®2® Öw¶FÙN® ·
ÔA¯-³�±wØ�Ó�Ö�¯�°~±w³�´�¯�³7ÚT·~ÑVØ�·~ÑV¶²ÑV³2°~±w³�´�µr® ³2°²ÑV³2°�°~Û7¯�°�Ü�Ñ�Û7¯bÐiÑ�Ú�ÑV°�¯�±�ÖwÑ>ÚTÛ�Ñ^·~Ñ á
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