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ü±ÆÈóÈÝÓÃ
ÁÓÀÂ×ÈÁÄÃ
ÆÈñ
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ä5óÒ�ÀÂÉÖÀÊÉËÃ
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Ò\ÝPæ¤Ã
Á
×ÈÉÖñ
×�ü±ÝÊî$ÉËÔÖÔËÒ\ÅöóÒMÃ
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ÁÊîgÒ\ÁÄÝ
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ìÈÉÖÔËÉ½À ã Õ�ÅÈÅÈÝ&ÀÊ×ÈÒ`ÁÊÒMÝÄÀÂÁÄÉËÇ�ÀÂÉËÃ�¿PÀÊ×�ÕgÀÓÔÖÃ{ßYü±ÝÊî$ÉËÔÖÔËÒMÅößBÃ�ÁÊî�ÒMÁÊÝ(Ç�Õ�¿PÒ�ÕgÁÊ¿PÀÂ×ÈÒ`ÁÄÒ�Õ�Ô
ÁÄÒ\ÝÊÒMÁÄôgÕgÀÊÉËÃ
¿PßYÕgñ
ÒÍÃ
¿ÈÔÖã?ÉË¿PÃ
¿ÈÒÍÝÊÒMÇMÀÊÃ
Áih�ìÈÆ�À;¿ÈÃgÀ(ÉÖ¿UÀÂ×ÈÒ©Ã�ÀÂ×�Ò\Á\»�ð�Ò�ÝÄ×ÈÃtß ÀÂ×ÈÕgÀ;ÅÈÒ�ü
ÇMÁÊÒ�ÕgÝÊÉË¿�ñ#ä�Õ�ÁÄîDü±ÆÈóÈÝ`ÔÖÒ�Õ�ÅRÀÂÃP×ÈÉÖñ
×ÈÒMÁ`Ò\ä5óÈÔËÃtã0ä�ÒM¿DÀ`æ¤Ã
ÁÍÕ�ÔËÔ3ÔËÃtßYü ÝÄî$ÉËÔËÔÖÒ\ÅRÒMä�óÈÔÖÃtã
Ò\ÒMÝ\»
¾±ÀÍÕgÔËÝÊÃUÔÖÒ�Õ�Å�Ý)ÀÂÃU×ÈÉÖñ
×ÈÒMÁ)ÁÊÒ\Õ�ÔeÉÖ¿ÈÇ\Ã
ä5Ò�æ¤Ã�Á`Õ�ÔËÔ9×ÈÃ
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ÁÄÝ´Õ�¿ÈÅ ×ÈÉÖñ
×ÈÒ\Á`ßBÕ�ñ
ÒMÝg_¤Ã{ô�Ò\ÁÄÇ\Ã
ä5óÒM¿ÈÝÂÕ�ÀÂÉË¿�ñ
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×�ÝÊî$ÉËÔÖÔËÒMÅI»eí�ÁÊÃ0ÅÈÆÈÇ�ÀÂÉ½ô�É½À ã^ÉËä5óÈÁÄÃ{ô�Ò\ä5Ò\¿DÀÂÝ7ÉË¿5Ã
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ÁÄÝJÆ�¿$ÀÊÉËÔ�æ¤Æ�ÔËÔ�ÒMä�ó�ÔËÃtã0ä�ÒM¿$À�ÉÖ¿´ÀÂ×ÈÒÓÁÄÒ\ä�Õ�ÉË¿ÈÉÖ¿Èñ
ÝÄÒ\ÇMÀÊÃ
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Õ�ÇMÇ\Ã
Æ�¿$ÀÊÝÓÃ�æ.ÔËÕ�ì¥Ã
ÁYä�Õ�ÁÊîgÒMÀ&æ�Õ�Ç�ÀÂÃ
ÁÄÝÓÕ�ÝÓÁÊÃ0Ã�À&Ç�ÕgÆÈÝÊÒMÝ(Ã�ærÀÊ×ÈÒÍÆÈ¿ÈÒ\ä5óÈÔÖÃ{ã0ä5Ò\¿DÀÓÉË¿#ç�Æ�ü
ÁÄÃ
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ÞAÉÖ¿�æ¤Ã
ÁÄÅ$_�¼j0�0Dû�bmhìZÍç����í_ ¼j0�0
û�bOh9í.Õgè0Æ�Ò�_ ¼a0�0Dû�bmh � ÔËÃ
ñ�Ã
ÝÊîgÃ
Æ�k�Ýlh.ÜBÒ\Õ�¿h.ÜBÒ\Á ÀÂÃ
ÔËÕ�h
�BÃ
×�Ò\¿h��CÃDÕgÔËÅÈÃ(Õ�¿ÈÅ5â�ÕgÉË¿DÀÄü í.Õ�ÆÈÔM_ ¼a0�0���bmh��`ÉËÒ\ÁÄÝÊÇ ×�_�¼j0�0���bmh��`Ò\ÁÄÝÊì�ÕgÇ ×�Õg¿ÈÅ5â�×ÈÒMÔËÅÈÃ
¿
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ÒM¿ÈÒ\ÁÊÕ�Ô|h9ÆÈ¿ÈÒMä ü
óÈÔÖÃtã�ä5Ò\¿DÀ7×�Õ�Ý7ì¥Ò\Ò\¿öÕ�ÝÊÝÄÃ�ÇMÉõÕgÀÊÒ\Å5ßÓÉÖÀÂ×5ÔõÕgìÃ
Á�ä�Õ�ÁÄî�ÒMÀ�æ�Õ�Ç�ÀÂÃ
ÁÄÝBÕ���ÒMÇMÀÂÉÖ¿ÈñÍÝÊÆÈó�óÈÔÖã5Õ�¿�Å
ÅÈÒMäöÕg¿ÈÅ æ¤Ã
Á5ÔõÕgìÃ
ÁlhBÉÖ¿ÈÇ\ÔÖÆÈÅÈÉË¿�ñ�ÆÈ¿�Ò\ä5óÈÔËÃtã0ä�ÒM¿DÀöì¥Ò\¿ÈÒOkÈÀÂÝöÝÄã0ÝÄÀÊÒ\ä5ÝihÓÉË¿ÈÝ ÀÂÉ½ÀÂÆ�ÀÊÉËÃ
¿�ÕgÔ
ÝÄÒMÀÊÀÊÉË¿Èñ�ÝÓæ¤Ã�ÁYßYÕ�ñ�Ò©Å�ÒMÀÂÒMÁÊä5ÉË¿�Õ�ÀÂÉËÃ�¿hÈÕ�¿�Å#ä5ÉË¿�ÉËä´ÆÈä�ßBÕ�ñ
ÒMÝ\»

� Ô½ÀÂ×ÈÃ�ÆÈñ
×´ç�ÆÈÁÄÃ
ó¥Ò�Õ�¿´ÔËÕ�ì¥Ã
ÁräöÕ�ÁÄî�Ò�ÀÂÝeÕgÁÊÒ7è0Æ�ÉÖÀÂÒ���ÆÈÉÖÅ�_�ÝÄÒ\Ò&ÜJÆÈÁÊÅ�Õ(Õ�¿ÈÅ�ð�ã0óÈÔÖÃ
ÝÝ�
¼j0 0�ê�bOh�ÀÂ×ÈÒ&ÇMÆÈÁÊÁÄÒ\¿DÀ�ÒMô0ÉÖÅÈÒ\¿ÈÇMÒ;Õ�ÔËÝÄÃCÝÊÆÈñ�ñ
Ò\Ý ÀÂÝ�ÀÂ×�Õ�À�ÁÊÒ\Õ�ÔËÔÖÃ�Ç\ÕgÀÂÉÖÃ
¿�Å�Éfe5Ç\ÆÈÔ½ÀÂÉÖÒ\Ý3æ¤Ã�ÁeÔËÃtßYü
ÝÄî0ÉÖÔËÔÖÒ\ÅCßJÃ
ÁÊîgÒ\ÁÊÝ3óÈÔõÕ�ãÍÕ&ÁÄÃ
ÔËÒ�ÉÖ¿�ç�ÆÈÁÄÃ
ó¥Ò�».¾±À9ÉÖÝih{×ÈÃtßBÒ�ô
ÒMÁih
¿ÈÃgÀ3ÇMÔËÒ\Õ�ÁIßÓ×ÈÉËÇ ×�ÝÊÃ
Æ�ÁÊÇ\ÒMÝ3Ãgæ
Ý ÀÂÁÊÆ�ÇMÀÂÆ�ÁÂÕ�Ô¥ÁÊÉÖñ
ÉËÅÈÉ½ÀÂÉÖÒ\ÝeÉÖ¿È×ÈÉËì�ÉÖÀ�ÀÂ×�Ò)ÁÂÕgóÈÉËÅ ÀÂÁÊÕ�¿ÈÝÄæ¤ÒMÁBÃ�æ�ßBÃ
ÁÄî�ÒMÁÊÝBæ¤ÁÄÃ
ä�ÅÈÒ\ÇMÔËÉÖ¿ÈÉË¿Èñ�k�ÁÄä�Ý
ÀÊÃ�ñ
ÁÄÃtßÓÉË¿Èñ�k�ÁÊä5Ý\»Úî ð�Ò;ÝÊ×ÈÃtß�ÀÊ×�ÕgÀ7ÀÂ×ÈÒ;ÔËÃtß�ä5Ã
ìÈÉÖÔËÉÖÀ ã�Ã�æ�ÔËÃtßYü ÝÄî0ÉÖÔËÔÖÒ\Å^ßBÃ�ÁÊî�ÒMÁÊÝYä�Õ�ã
ÁÄÒ\ÅÈÆÈÇMÒ©ÀÊ×ÈÒÍìÒM¿ÈÒlk�ÀÂÝ;Ã�æ.ó�ÁÊÃ0ÅÈÆÈÇMÀ;ä�Õ�ÁÊîgÒMÀ;ÁÊÒ�æ¤Ã
ÁÊä5ÝYæ¤Ã
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ÇMÃ
¿ÈÝÊÉÖÅÈÒ\Á&ÀÊ×ÈÒ`æ¤Ã
ÔËÔÖÃ{ßÓÉÖ¿Èñ´ó�ÕgÁÂÕ�ä5ÒMÀÊÒ\Á&Ç\Ã�¿ÈÝÄÀÊÒ\ÔËÔËÕgÀÂÉÖÃ
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¹���òM	 `-ó ø�¹`ÅÈÒM¿ÈÃ�ÀÊÒ\ÝBÀÊ×ÈÒ(æ�Õ�Ç�ÀÂÃ
ÁlhDÀÂ×ÈÒ(ÔËÃtß�ÝÊî$ÉÖÔËÔËÒMÅ�ÁÄÒ�Õ�Ô�ßBÕ�ñ
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º#ÉÖÝ´Õ�¿GÕ�ô�Ò\ÁÂÕgñ
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Ò?Ã�Á�Ò\Å�ÆÈÇ�ÕgÀÊÉËÃ
¿
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¿ÈÝCÕ�ÁÊÒ
óÈÁÄÒ\ÝÄÒ\¿DÀ)ÉÖ¿UÀÂ×ÈÒÍÒ\ÇMÃ
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ä5ÒCÅÈÉ���ÒMÁÊÒ\¿�Ç\Ò\Ý(Õ�ÁÄÒ©ÔËÕ�ÁÊñ�Ò\Á
ÝÄÉË¿ÈÇMÒ(ÀÂ×�ÒC×ÈÉËñ�×�ü ÝÄî0ÉÖÔËÔÈó¥Ò\Ã�óÈÔËÒ)Õ�ÁÊÒ(Ã{ßÓ¿�Ò\ÁÊÝBÃ�ækÀÂ×ÈÒ+k�ÁÊä5Ý\»�Û&×�ÒCÃtô
Ò\ÁÊÕ�ÔËÔ¥ÉË¿�Ç\Ã
ä5Ò(ÃgæIÀÂ×ÈÒ
×ÈÉÖñ
×�ü±ÝÊî$ÉËÔÖÔËÒ\Å5ó¥Ò\Ã
óÈÔÖÒCÉËÝBÙ�ÀÂÃ´ê´ÀÊÉËä5Ò\ÝJ×ÈÉËñ
×�Ò\ÁBÀÊ×�Õ�¿?ÀÂ×ÈÕgÀYÃ�ærÀÊ×ÈÒCÔËÃtßYü±ÝÊî$ÉËÔÖÔËÒ\Å�óÒMÃ
óÈÔÖÒ�»
ÞAÃ�ÁÊÒ\Ãtô�Ò\Áih�ßJÒ©æ¤Ã0Ç\ÆÈÝÓÃ
¿AÕ ÔËÃtßùÒMÔõÕ�Ý ÀÂÉÖÇ\ÉÖÀ ãöÃ�æeÝÄÆÈìÈÝ ÀÂÉÖÀÊÆ�ÀÂÉÖÃ
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ÝÄÆÈìÈÝÄÀÊÉÖÀÊÆ�ÀÂÉÖÃ
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ÁÄÒMæ¤Ã
ÁÄä�Ý9ÝÊÉÖ¿ÈÇ\ÒBÕ(ÁÊÒMÔõÕgÀÊÉÖô�ÒJóÈÁÄÉËÇMÒJÅÈÒMÇ\ÔÖÉË¿ÈÒ�ßÓÉËÔÖÔDÝÊ×ÈÃ
ÁÄÒBÆÈó�ÅÈÒ\ä�Õ�¿ÈÅ´ÉÖ¿©ÀÊ×ÈÒBÝÄÒ\Ç�ÀÂÃ
Á9ßÓ×ÈÒ\ÁÄÒ
æ¤ÁÄÉËÇMÀÊÉËÃ
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óÈÁÄÃ�Å�ÆÈÇMÀÊÉÖô0ÉÖÀ ã2ÔËÒ�Õ�ô0ÉË¿�ñGäöÕ�ÁÄî
ü ÆÈóÈÝPÕ�À��\ÒMÁÊÃÈ»þâ�ÉÖ¿ÈÇ\ÒWÀÊ×ÈÒ Òl�Ò\Ç�ÀÂÝPÃ�æ�äöÕ�ÁÄî
ü ÆÈó+Õ�¿�Å
óÈÁÄÃ�Å�ÆÈÇMÀÊÉÖô0ÉÖÀ ãöÇ ×�Õ�¿Èñ
ÒMÝ)ÕgÁÊÒ©Õ�ÔËä5Ã
Ý À&Õ�ÅÈÅ�ÉÖÀÂÉ½ô
ÒWh�ßBÒÍßÓÉËÔÖÔ�ÅÈÉÖÝÊÇMÆÈÝÊÝÓÀÂ×ÈÒMä ÝÊÒMóÒMÁÂÕgÀÊÒ\Ô½ã
» º¤õ

¾ ¿5k�ñ�ÆÈÁÊÒMÝB¼YÕg¿ÈÅ^º&ÀÂ×ÈÒJäöÕ�ÁÄî
ü ÆÈóÈÝ9ÉË¿�óÒMÁÊÇMÒ\¿DÀ�Õ�¿�Å�óÈÁÄÃ�ÅÈÆ�ÇMÀÂÉ½ô0ÉÖÀ ãÍÉËä5óÈÁÄÃ{ô�Ò\ä5Ò\¿DÀÂÝ
Õ�ÝYÕ´óÒMÁÊÇ\ÒM¿DÀ Õ�ñ
ÒÍÇ ×�Õg¿Èñ
Ò`Ã�æ DQî _¤ì�Õ�ÝÊÒMÔËÉÖ¿ÈÒ D�î�B ¼�bJÕ�ÁÊÒCó�ÔËÃ�ÀÄÀÂÒ\ÅPÕgñDÕ�ÉË¿�ÝÄÀBÀÊ×ÈÒ`ÁÊÒMÝÊÆÈÔ½ÀÄü
ÉÖ¿Èñ ÆÈ¿ÈÒ\ä5óÈÔÖÃ{ã0ä5Ò\¿DÀ�»JÛ&×ÈÁÊÒMÒ�Å�Éf�Ò\ÁÊÒM¿DÀ)ÔÖÒMô
ÒMÔËÝÓÃ�æ.ÁÊÒ�ÕgÔrßBÕ�ñ
ÒMÝ(ÃgæeÔËÃtßYü±ÝÊî$ÉËÔÖÔËÒ\ÅUó¥Ò\Ã�óÈÔËÒ
¼×öÁ��È�òM¿ÖÐ|À�Ì�Í�Á�ÄOÐ`ÑiÒ�Ó�Ã�ÎMÄmÌ�×�ÀÂÌ�ÅÇÐ|¿ÏÄlÎ�ÀÂÌ�Í&Ã�Ð|Èj×jÓ�ÅÇÆ`ÀÂõiÀ�ÆsÕ^Ä�ÆMÆ`¾�¿"Î|ÄmÁ�¿ìÆ`ÀÂÁ�¿ì¿ÖÜa¾�À�Ù�À�ÆÛò�¿ÝÄmÑ�ÅÇÈlÁ�Ã�Ô�¿ÖÒÁ�¿ÏÌiÆ|ÄmÐ|À�Æ`ÀÂ¿ÏÎÏá,½¾WÄ�ÆÀÂÎ�Æ`¾�¿"ÅË¾WÄmÌ�Íl¿ÊÀÂÌ+Ó�Ì�¿ÏÁ�Ã�Ô�È�ÕaÁ�¿ÖÌiÆÀÂÎÎ`Ô�ÀÂÍO¾iÆ|Ô�Õ�ÔØÄmÐ|ÍO¿ÏÐ�Æ`¾WÄmÌ^Æ|¾�¿³Î�Ó�ÁHÈmÉ�Æ|¾�¿ÅË¾�ÄmÌ�Íl¿ÏÎMÙaÕ+õ�ÄmÐ|ÕaÀ�Ì�Í�Á�ÄmÐ|ÑiÒUÓ�Ã�ÎÛÄmÌ�×�Ã�Ð|Èj×jÓ�ÅýÆ|À�õaÀ�ÆsÕ^ÀÂÌQÀØÎ`ÈOÔØÄ�Æ`ÀÂÈOÌ8á
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ßJÒ\ÁÄÒ�Ç ×ÈÃ�ÝÊÒ\¿�»5Û&×�Ò�ÝÄÉËä´ÆÈÔËÕgÀÂÉÖÃ
¿TÇMÔËÒ\Õ�ÁÊÔ½ãWÉË¿�ÅÈÉËÇ\ÕgÀÂÒMÝCÀÂ×ÈÒ ä5Ã
¿ÈÃ�ÀÊÃ
¿ÈÉËÇ\Õ�Ô.ÁÄÒ\ÔËÕgÀÂÉÖÃ
¿ÈÝÊ×�ÉËó
ì¥ÒMÀ ßJÒ\ÒM¿#Æ�¿ÈÒ\ä5óÈÔËÃtã0ä5Ò\¿DÀÓÕ�¿ÈÅUä�Õ�ÁÄîDü±ÆÈóÈÝJÃ
ÁBóÈÁÄÃ�Å�ÆÈÇMÀÊÉÖô0ÉÖÀ ã5ÉËä5óÈÁÄÃ{ô�Ò\ä5Ò\¿DÀÂÝM»�¾ ¿?ÀÂ×ÈÒ
Ç\Õ�ÝÊÒ»¹W��òM	 `*ó ø^¹ B ¼®÷ÚÏ�hkÀÂ×�Ò5ÁÄÒ�Õ�ÔeßBÕ�ñ
Ò5ÉËÝ`¿�Ã�À©ìÈÉË¿ÈÅ�ÉË¿Èñ?ßÓÉ½ÀÂ×��\Ò\ÁÄÃAä�Õ�ÁÄîDü±ÆÈóÈÝÍÕ�¿�Å
ÆÈ¿�Ò\ä5óÈÔËÃtã0ä�ÒM¿DÀBì¥Ò\ÇMÃ
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â�ÉÖ¿ÈÇ\ÒeÀÊ×ÈÒ�ÁÊÒ\ÔËÕgÀÂÉÖÃ
¿ÈÝÄ×ÈÉËóÈÝÉË¿CÀÊ×ÈÒ�ÝÊÉËä�ÆÈÔõÕgÀÊÉËÃ
¿)Õ�ÁÊÒeô�Ò\Á ã`ÝÊÉÖä�ÉÖÔõÕ�Á�æ¤Ã
ÁIÅÈÉ���ÒMÁÊÒM¿$ÀrÔÖÒMô�Ò\ÔËÝ
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Ò\Ý Õ�ÁÄÒR¼tÏbø Õ�ì¥Ã{ô�Ò?ÀÂ×ÈÒ
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ÁÊîgÒ\ÁÄÝ�ÉË¿ ÝÊÒMÇMÀÊÃ
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ÝÄÒ\ÇMÀÊÃ
Á)¼�»�¾ ¿�k�ñ
ÆÈÁÄÒ)ê�ÀÊ×ÈÒ)ÁÄÒ\ÔËÕgÀÂÉ½ô
ÒÓßBÒMÔÖæ�Õ�ÁÄÒ)Ç ×�Õ�¿�ñ
Ò\ÝYÉÖ¿öó¥Ò\ÁÄÇ\Ò\¿DÀYæ¤Ã�ÁBÔËÃtß+Õg¿ÈÅ?×ÈÉÖñ
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ä5Ò©æ¤Ã�Á;ÔÖÃtßYü ÝÊî$ÉÖÔËÔËÒMÅ#ßJÃ
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Figure 1: Unemployment and Markups (Mob)
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Figure 2: Unemployment and Productivity Improvement (Mob)
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Figure 4: Utility Change and Mark-ups (Mob)
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Figure 6: Utility Change and Productivity Improvement (Mob)
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Figure 7: Employment and Mark-ups (Imlow)
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Figure 8: Utility Change and Mark-ups (Imlow)
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Figure 9: Employment and Productivity Improvement (Imlow)
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Figure 10: Utility Change and Productivity Improvement (Imlow)
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Y#Z\[][�^#_a`cbed�fg`che^ji3k�_a^�lm[jhe^Dna^IoeZp`XZ�oeqrfRqsZt[vu�_awmxsqsqr^Ddgyebz`�kpqs_cZ>hexr{�hzu|_cwmxsqrqs^DdRq}k�y Z�n
~ Z�naiD^�xs_�xs�/��Z�y�xsqs^p���Ixr{�hzu|_cwmxsqrqs^Dd�q}kpy�Z�n ~ Z�naiD^�xs_�o�Z\[�kpqs_cZIdexr��xrde^Dd�xro�`�ZI`�[�ZF{�naZ�be�e_
� � � le[jhexri*h;iDk�o;Z�oeqrf�y�^>^D�/�eqrZ\f�^Dd�xsoB_c^5i5`cZ�n>�Rk�o�d � �� l�[jhexri*h�iDk�o;Z�oeqrf�[�Z�naw�xso
_a^Di5`cZ�nI�z����Z�`*k�q�h�xs{�hB_cwmxrqsqs^5d(q}k�y Z�nv_abe�e�eq�fBk��/Z�beo�`�_�`cZ � �F� � � ��� � �� �
�v�|�����  ¢¡F£¥¤ ¦#§P£�¨
© {�k�xsoª`�he^���Z�de^5q�{�^5oe^Dnck�qsq�f«nc^5��k�xroe_>`�he^�_ck��/^�k�_¬y�^ ~ Z�nc^p��Ixr{�hS_awmxsqsqr^Dd®q}k�y Z�n
��k�ncwp^5`ji5qs^3kpncxso�{�_jk�nc^>oeZt[

��� � � � � � ¯ �z� $m°�±

� �� � � �� ¯ �z� $�²�±
³�xr`cheZ�b�` ~ naxsi´`�xsZ�oe_�k�qr_cZ9qsZt[vu�_awmxsqsqr^Dd�qsk�y Z�nv��k�ncwp^5`#iDqr^3k�naxsoe{�_�heZ�qsd!µ

� � � � � � � ¯ �z� $ � ±

�¶� � � � � � ¯ �z�¸· %�±
�v�|���|� ¹Iº�»½¼P¨¿¾�Àº¿¦�ÁÃÂÄ£�Åe¼P¨|À�ÅÇÆÈ¦�É��	�ËÊÍÌaÌ
��he^ª�k�nck��/^5`�^5nc_ ~ Z�n(`�h�^«`che^ªi3k�_a^ª[jhe^5oÎk�qrqFq}kpy�Z�n ~ Z�nciD^«xr_�xr���/Z�yexrqs^;k�iDnaZ�_c_
xroedebe_�`�ncxr^D_ ¯ÐÏmÑBÒ�ÓÐÓ ± k�na^�`�he^(_ck���^�k�_�y ^ ~ Z�na^��¢�#xs{�h�u�_cwmxrqsqs^5dSqsk�y�Z�n ~ Z�naiD^(xr_�oeZt[
k�qr_cZg_�fz�/�/^5`�naxsiDk�qsq�f�dex���xsde^5d�xro�`�Zg`�[�Z/{�naZ�be�e_jZ ~ � % [�Z�ncw�^5nc_#^3k�i*h!�

$ �



Ô�xr{�benc^B����_cheZt[j_R`che^/de^5��^DqsZ��e��^5o�`�Z ~ ^5����qsZtf���^5om`�[jhe^5o¢�encZ�debei´`���k�ncwp^5`
i5Z���� ^5`cxr`cxsZ�o>xso�iDnc^Dk�_c^5_Dl�xÕ�Ö^p�Í��k�naw�u|be�e_�de^Di5nc^Dk�_c^p� © {�kpxso¬[�^�iDk�oR_a^D^�`chkp`Í^D�/�eqsZtf�u
�/^Do�`>xs_P� Z�_axr`�x���^5qrf�kp×!^5i5`c^Dd	��Ø�Z�yªZ�×�^Dnc_ ~ Z�nÙqsZt[vu�_aw�xrqsqr^Dd[�Z�ncwp^Dnc_�Z ~ y�Zp`�h1`�f���^5_
Z ~ heZ�be_a^DheZ�qsde_jxso�iDnc^Dk�_c^p��³�x�`�h�hexs{�hB��k�ncw�u|be�e_Dl�beo�^D�/�eqsZtf���^5o�`IxroBy�Z�`ch;_a^Di´`�Z�na_
{�^´`�_Xyexr{el�^D_a��^5iDx}kpqsqrfRxsog`�h�^#xroedebe_�`�n�fg[jxr`�h9��k�ncwp^5`�� Z\[�^Dn5�XÚFbe^�`�ZP`�h�^#_�f����/^5`cnaf
Z ~ `che^�_�fz_�`�^5�;lX^D�/�eqrZ\f��/^Do�`�xro¢y Z�`�h¢_a^Di´`�Z�na_gxs_¬`che^�_ck���^�[jxr`�hSoeZ1��kpncw�u�be��_D�
�#xs{�hzu|_cwmxsqrqs^5d�[�Z�ncw�^5nc_�oeZt[Ûk�q�[vk3f�_>_a`*k3f«xro`�he^5xsn>_c^5i5`�Z�nc_P[jxr`cheZ�b�`�i*hk�o�{�xsoe{By ^´u
iDk�be_c^�`�he^´f<k�na^�oeZt[Ük�qs_aZxs�/��Z�yexsqr^gk�iDnaZ�_c_gxroedebe_�`�naxs^D_5�1�I^5oeiD^�� % hexs{�hzu�_aw�xrqsqr^Dd
[�Z�ncwp^Dna_Ùk�na^>^D�/�eqsZtf�^5d;xroBy�Z�`chBxsoedeb�_a`�naxs^5_D�

³®^�kpqs_cZ(_a^D^/xso«Ô�xr{�bena^(�\��`�hkp`>d�^DiDna^3k�_axsoe{���k�ncw�u�b��e_Pi3k�b�_c^/k�o«xsoei5nc^Dk�_c^9xso
na^3k�q�xsoei5Z��/^D_#Z ~ k�qrq�h�Z�be_c^5heZ�qrde_D� © `Fhexr{�h���k�ncw�u|be�e_Ùxro�_a^Di5`cZ�nP��l�^5_c� ^DiDxsk�qsq�f(`�he^
b�`cxsqrxr`�xr^D_XZ ~ `�h�^F��^5Z��eqr^Fxso�`chexs_�_c^Di´`�Z�njkpnc^Poe^5{�kp`�x���^5qrf�kp×!^5i5`c^Dd	����Z�`*kpq!xso�iDZ��/^D_vZ ~
hexr{�hB_cwmxsqrqs^5d�h�Z�be_c^5heZ�qrde_#k�{�k�xro�xroeiDna^3k�_a^>y�^5i3k�be_a^�`che^ ~ k�qsq	xroB�encZ�Ý�`�_jxs_jZt��^5nciDZ��9u
� ^Doe_ckp`�^5d;y�f(`che^>ncxs_a^Pxso([�k�{�^D_5�

³�he^5o(�encZ�debei´`�xr��x�`�f9xs�/�encZt��^5��^5o�`�xro�_c^5i5`cZ�n��P`*k�wp^D_v�eqsk�iD^ ¯ ÔÍxs{�bena^¬� � ± l�qsZt[vu_aw�xrqsqr^Dd1^D�/�eqrZ\f��/^Do�`>xso«_a^Di5`cZ�n/�/naxs_a^D_P`�Z ~ beqsq�^D�/�eqsZtf���^5o�`>_cZB`�hkp`>��ncZ�debei5`cxsZ�o
xro;y Z�`�h;_c^5i5`�Z�nc_Fxr_I_axs�/xsq}kpnvy�^5i3k�b�_c^RZ ~ `�he^¬qsZt[¥^5q}k�_�`�xsi5xr`�f(Z ~ _cbey�_a`�x�`�b�`cxsZ�o;xsoB`�he^
_�fz�/�/^5`�naxsiDk�q�b�`cxsqrxr`�f ~ beoei5`cxsZ�o!�¶Þ�ncZ�debei´`�xr��x�`�f�xs�/�enaZ\��^D�/^Do�`Xxsog`che^�_c^5iDZ�oed�xsoed�be_�u
`cnaf®xs_Ro�Z\[ßoeZp`R[�^3k�wp^Doe^5d]y�f¢i*hek�oe{�xroe{Z ~ hexr{�h¢_aw�xrqsqr^Dd®[�Z�naw�^Dna_gxso�`�Z;`�he^�Ýenc_a`
xroedebe_�`�naf�y�^5i3k�b�_c^�Z ~ `�he^5xsn�xs�/�/Z�yexsqrxr`�f�����hexs_jxs_�`�he^>nc^Dk�_cZ�oB[jh�fB^5���eqrZtfz�/^Do�`�Z ~
qrZ\[vu|_cwmxsqrqs^5d�[�Z�ncw�^5nc_¬xso1_c^5i5`cZ�n���oeZt[½de^Di5nc^3kp_c^D_ ~ ncZ��à`�he^9y ^D{�xroeoexroe{e����hexr_>de^´u
i5nc^3kp_c^�^5��^Do/{�^5`c_¶_a`cncZ�o�{�^Dn�[jh�^Do ~ beqsq�^D�/�eqrZ\f��/^Do�`�xroR`�he^�Ýnc_�`X_c^Di´`�Z�n�xr_¶k�i*h�xs^5��^Dd	�
��he^Rnc^3kp_cZ�oxr_Fk�{�k�xsoB`�hká`FZ�b�`c�eb�`c_Fxso;y�Z�`ch�_a^Di5`cZ�nc_P�Rbe_a`ÙncZ�be{�heqrfBy ^¬`che^�_�kp��^
deb�^>`cZg`�he^>b�`cxsqsx�`�f ~ b�oei5`cxsZ�oe_5�

â�o1Ý{�bena^�� $ [�^gi3k�o1_a^D^g`�h�^�iDZ�nanc^5_c� Z�oedexroe{(b�`�xrqsx�`�xs^5_D�P�#xs{�h�u�_cwmxrqsqs^5d;[�Z�ncwp^Dna_
xro�xso�debe_a`cnaf®���enaZ�Ýe` ~ naZ��ã`�he^¬�encZ�debei´`�xr��x�`�f;xroeiDna^3k�_a^�xso�xsoedeb�_a`�n�f1��µ���he^g�encxriD^
Z ~ `�h�^BÝenc_a`/{�Z�Z�d<iDqs^Dk�ncq�f¢naxs_c^5_9nc^Dqskp`�x���^�`cZ1`�he^B�enaxsiD^BZ ~ {�Z�Zzd����<��hexs_9i3kpbe_c^5_

$ �



k�o<xroeiDna^3k�_a^(Z ~ nc^Dk�q�[�k�{�^D_ ~ Z�n�hexs{�h<_cwmxsqrqs^Dd�u�� ^DZ��eqr^�xro¢`�he^�Ýenc_a`9_a^Di´`�Z�n5�®³�he^5o
~ beqrqv^D�/�eqrZ\f��/^Do�`/xs_/k�i*hexr^5��^DdÇxro]_a^Di5`cZ�n���lvk�qr_cZ1`�h�^;na^3k�q�[�k�{�^ ~ Z�n9qsZt[vu�_aw�xrqsqr^Dd
qsk�y�Z�n�xsoä`�hexr_9_c^Di´`�Z�n/xso�iDnc^Dk�_c^5_Dl�[jh�xsi*h�i3k�be_a^D_�k�o]^´��^5oÇ_a`c^D^D� ^Dn/� Z�_cx�`�xr��^B_cqsZ���^
xro®`�h�^�iDZ�nanc^5_c� Z�oedexroe{b�`cxsqsx�`�xr^D_D��å�Zt[vu�_aw�xrqsqr^DdSqsk�y Z�n¬xroSxroedebe_�`�naf¢�;_ab�×!^5nc_ ~ naZ��
`che^Pde^Di5nc^Dk�_c^>xso(^5����qsZtf���^5om`�u�^D_c� ^Di5x}k�qrqrf ~ ncZ��Ü`�h�^P��Z�xro�`v[jhe^DoB`�h�^FÝnc_�`j_c^Di´`�Z�n
xr_ ~ beqrqrfª^D�/�eqsZtf�^Dd	�ªæ�b�`gkp`�`�h�xs_R�/Z��/^Do�`3lXkpqs_cZ�hexs{�h�u�_cwmxrqsqs^5d®h�Z�be_c^5heZ�qrde_g_cb�×�^Dn
y ^DiDk�be_c^�Z ~ `�he^>de^5iDna^3k�_axsoe{9[vkp{�^D_jxso(`che^>_c^Di5Z�oed;_c^Di´`�Z�n5�

��he^Bk�y Zt��^Bnc^5_cbeq�`�_gkp{�k�xsoSZ�oeqrf®heZ�qrd ~ Z�n�_a��k�qrq�^5q}k�_�`�xriDxr`cxs^5_¬Z ~ _abeye_a`cxr`cb�`�xrZ�o	�
© {�k�xso!l�x ~ `che^/^Dq}kp_a`�xriDx�`�f1Z ~ _abeye_�`�xr`cb�`�xrZ�oªxs_9��l�^D�/�eqsZtf���^5o�`¬xroeiDna^3k�_a^D_¬beo�`�xsq ~ b�qsq
^5���eqrZtfz�/^Do�`#xso�y Z�`�h;_c^Di´`�Z�na_Ùxr_Ùk�i*h�xs^5��^Dd	�jçj^3kpq�xroeiDZ���^5_IxroeiDna^3k�_a^¬Zt��^5nI`che^ ~ b�qsq
nck�oe{�^p�

â�o<_cb�����k�naf�l�xroS`�he^ Ï�ÑBÒmÓÐÓ�è�é´Ò�ê\ë l�nc^Dd�beiDxroe{1��kpncw�u�be��_Rhk�_¬Z�oeq�f®� Z�_axr`�x���^
^´×!^5i5`�_#Z�o�^D�/�eqsZtf��/^Do�`Ik�oedB[�^5q ~ k�na^ ~ Z�nIkpqsq	heZ�be_c^5heZ�qsd�_D��â��/�enaZ\��xroe{9�encZ�debei´`�xr��u
x�`�f�leheZt[�^5��^DnDl�iDk�oBhk3��^>oe^D{�kp`�x���^PiDZ�oe_c^5ì�b�^Doei5^D_ ~ Z�n�^D�/�eqsZtf���^5o�`jk�oed([�^Dq ~ kpnc^Pxso
`che^Rxroedebe_�`�naf�[jhe^5nc^�xr���enaZt��^D�/^Do�`c_I`*kpw�^��eqsk�iD^¬x ~ `�he^�^5q}k�_�`�xriDxr`�fBZ ~ _cbey�_a`�x�`�b�`cxsZ�o
y ^5`�[�^D^5o;`�h�^�{�ZzZ�de_�xs_�_a��kpqsqí�Í��hexs_�iDk�o�i3k�be_a^¬qsk�nc{�^F��Z�qsxr`cxsiDk�q�nc^D_axs_�`*k�oei5^Rkp{�k�xso�_a`
�enaZzd�bei5`���k�ncwp^5`¬nc^ ~ Z�nc�/_D��îX�/�eqrZ\f��/^Do�`�k�oedª[�^5q ~ k�na^9xso1`�he^/nc^5��kpxsoexroe{(xsoed�be_�u
`cncxs^5_(k�na^1k�qr[�k3f�_���Z�_cxr`cxr��^Dqrf]kp×�^Di´`�^5d	�ðï�Z�nc^5Z\��^Dn5lI`�h�^_cxr��beq}ká`�xsZ�o]_aheZt[j_B`chkp`
k�{�{�nc^5{�kp`�^�^5����qsZtf���^5om`XxroeiDna^3k�_a^D_�beo�`�xrq�[�^#hk3��^ ~ beqrqe^D�/�eqsZtf��/^Do�`Xxsog`�h�^#_a^Di´`�Z�na_
[jhe^5nc^�oeZ9�encZ�debei´`#��k�naw�^´`jnc^ ~ Z�nc�/_j`�k�w�^>�eqsk�iD^p�
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Figure 11: Employment and Mark-ups (Imall)
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Figure 12: Utility Change and Mark-ups (Imall)
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Productivity Improvement in Sector 2 [%]
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Figure 13: Employment and Productivity Improvement (Imall)
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Productivity Improvement in Sector 2 [%]
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Figure 14: Utility Change and Productivity Improvement (Imall)
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³®^I{�^5`X`�[�Z¬��kpxso9nc^5_cbeq�`�_ ~ ncZ��ðZ�ben�_axs��b�q}kp`cxsZ�oe_5�Í��h�^#Ýna_a`�nc^5_cbeq�`�xr_X`chkp`�de^5iDqsxrozu
xroe{¬��k�naw�u|be�e_ ÒmÓÐùÙÒ�úeê qr^3k�d9`�ZRk¬naxs_c^#xso/^D�/�eqrZ\f��/^Do�`3����he^Ù_a^DiDZ�oed�nc^5_cbeq�`�xr_�`chkp`xr���enaZt�zxroe{#�encZ�debei´`�xr��x�`�fRxro�Z�oe^�_c^Di´`�Z�n ÒmÓûùFÒ�ú�ê xsoei5nc^3kp_c^D_¶k�{�{�na^D{�kp`c^�^5���eqrZtfz�/^Do�`beo�`cxsq!`che^Dna^�xr_ ~ beqsq!^D�/�eqsZtf���^5o�`jxso(`�he^>na^D��k�xsoexroe{�_a^Di5`cZ�nD�

��he^�xso�`�b�xr`�xrZ�o ~ Z�nv`che^�Ýenc_a`I�ehe^5oeZ��/^DoeZ�o;xr_j`che^ ~ Z�qsqrZt[jxsoe{eµ¶ÚF^DiDqrxsoexroe{g��k�ncw�u
be��_�xso/_c^5i5`cZ�n��Pqs^Dk�d�`cZRk�de^Di5qsxso�xsoe{>�enaxsiD^#Z ~ {�ZzZ�d���l�xr����qrf�xsoe{>k�hexs{�he^Dn�de^D��k�oed
~ Z�n>{�Z�Z�dS�Bk�oed«`�h�^Dnc^ ~ Z�nc^/�/Z�nc^9^D�/�eqrZ\f��/^Do�`>Z ~ qsZt[ð_aw�xrqsqr^Dd1[�Z�ncw�^5nc_¬xsoª_c^Di´`�Z�n
�z�R��hexs_>xso`cbencoª�enaZ\��xrde^D_�k(hexs{�he^DnPna^3k�q¶xroeiDZ���^gZ ~ heZ�b�_c^Dh�Z�qsde_5l���Z�na^gde^D��k�oed
~ Z�n�{�Z�Zzd���kpoed¢{�Z�ZzdS�zlÍ��Z�na^�^5����qsZtf���^5om`¬xso®y�Zp`�hS_a^Di´`�Z�na_Dl��/Z�nc^/xsoei5Z��/^/Z ~
heZ�be_c^5heZ�qsd�_Dle�/Z�nc^Ide^D��k�oed ~ Z�nvy�Zp`�h({�Z�Zzd�_Dl���Z�na^F^D�/�eqrZ\f��/^Do�`�kpoedB_cZgZ�o(beo�`cxsq
`che^>oe^5[�^Dìmbexsqrxsyenaxsbe�ßxs_�na^3k�i*h�^Dd	�

��he^�^´üz�eqsk�okp`cxsZ�o ~ Z�n�`�he^>_a^DiDZ�oed�ehe^5oeZ��/^DoeZ�o�xs_j�/Z�nc^P_abey�`cqs^�µ�³�he^Do�`�Z�`�k�q
~ k�i´`�Z�n#�enaZzdeb�i5`�x���xr`�fBxso�`�he^¬_c^5iDZ�oed�xsoedeb�_a`�n�f ¯þý � ± ncxr_c^5_Dl!��k�na{�xsokpq	�encZ�debei´`�x��zx�`�fZ ~ qrZt[vu�_cwmxrqsqs^5d¬[�Z�ncwp^Dna_�xroR`�h�xs_�_a^Di´`�Z�n�xroeiDna^3k�_a^D_Xk�_�[�^Dqrqí��â ~ `�he^��enaxsi5^Íÿ � xso�iDnc^Dk�_c^5_Dl`che^/�pk�qrbe^Ddª��k�nc{�xrok�qÍ�encZ�debei´`�xr��x�`�f1Z ~ qrZt[ð_cwmxrqsqs^5d1[�Z�naw�^5nc_¬[�Z�beqrd®naxs_a^�l�_cZ;`chkp`
^5���eqrZtfz�/^Do�`¬[�Z�b�qsd<xso�iDnc^Dk�_c^p�1��he^(�/Z�nc^�nc^3kpqsxs_�`�xri/iDk�_c^ ¯ k�qs_aZnc^5_cbeq�`�xroe{�xroS`�he^
_axs��beqskp`�xrZ�oe_ ± xr_Rk ~ k�qsqXxso;ÿ � ��� ~ iDZ�benc_a^�`�hexr_RiDk�o¢Z�oeq�fªhk��e� ^Do¢[jhe^5o�� � naxs_c^5_D���hexr_¶xso¬`�benaog��^Dk�oe_�`chkp`Xk�{�{�nc^5{�kp`�^�nc^3kpq�xso�iDZ��/^�Z ~ `che^�^Di5Z�oeZ��¬fRnaxs_c^5_D��³®^vhk3��^
`che^Ù_ck���^IÝ�üz^Dd ¯ {�ncZ�_a_ ± xroeiDZ���^Idexs_�`�ncxryeb�`cxsZ�o/xso�y�Z�`ch�xso�debe_a`cncxr^D_�[jx�`�h�na^D_a��^5i5`�`�Z`che^P_chkpnc^D_�Z ~ qrZ\[vu�k�oedBhexr{�hzu�_awmxsqsqr^Dd/[�Z�naw�^5nc_j_cxroeiD^�� �� � � �� k�oed�� �� � � �� xro�`�he^� Z�y�y�ÚFZ�b�{�q}k�_��encZ�debei´`�xsZ�o ~ b�oei5`cxsZ�oe_5����he^Dna^ ~ Z�na^�l[jhe^5ok�{�{�nc^D{�kp`�^Pna^3k�q�xroeiDZ��/^
naxs_c^5_Dle`che^>nc^3kpq�{�ncZ�_a_jxsoei5Z���^PZ ~ ^D�/�eqrZ\f�^Dd�qsZt[vu�_awmxsqsqr^Dd	lzok��/^Dq�f	��
� � ¯ � �� ± � � � lnaxs_c^5_�k�_�[�^Dqrq ¯ [jxr`�h�� � � � � � � � � � ± ��³�x�`�h(kRÝ�üz^5d�na^3k�q�[�k�{�^�� 
� ¯ beoe^5���eqrZtfz�/^Do�`xrogy�Z�`ch9_c^Di´`�Z�na_ ± ¯ � �� ± � � � ��be_�`Xxsoei5nc^Dk�_c^p��â�o9`che^�Ýok�q_�`�^5�/[�^#k�nc{�b�^j`chkp`Xx�`�xs_oeZp`���Z�_c_cxryeqs^I`�hkp`jZ�oeqrf  xsoei5nc^3kp_c^D_v[jh�^Dnc^Dk�_I� � d�Zz^5_�oeZ�`3µ���Z�`�k�q!na^3k�q	xroeiDZ���^FZ ~
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qrZ\[vu|_cwmxsqrqs^5d ¯ xroeiDqrbedexroe{¬`che^Pbeoe^5���eqrZtf�^Dd ± iDZ�oe_axs_�`�_�Z ~ � 
� � ¯ � �	 ± � � � kpoed(Z ~ `�he^
`�káü9^´üz� ^Doed�xr`�b�nc^D_�Z ~ `che^#hexs{�h�u�_cwmxrqsqs^5d�`�Z>Ýok�o�iD^Ùb�oe^D�/�eqsZtf�^Dd�qrZt[vu�_cwmxrqsqs^5d	���ÍZ�`�k�q
{�naZ�_c_#q}kpy�Z�n�nc^3kpq�xroeiDZ���^PZ ~ hexs{�hzu�_aw�xrqsqr^Dd(xs_ ����� � ¯ � �� ± � � � ��� ����� � ¯ � �� ± � � �� �æ�^5i3k�b�_c^vZ ~ `che^vnaxs_c^�xso�k�{�{�na^D{�kp`c^�na^3k�q�xso�iDZ��/^�kpoed�`�he^�Ý�üz^DdgxroeiDZ��/^�d�xs_a`cncxryeb�`�xrZ�o
Z ~ `�h�^¬^5iDZ�oeZ��Rf�le`cZ�`*k�q�{�ncZ�_a_j[�k�{�^�xso�iDZ��/^PZ ~ h�xs{�hzu|_cwmxsqrqs^5d�ncxr_c^D_Ik�_�[�^DqsqÕ��YIZt[¥x ~
 dexrd�xroeiDna^3k�_a^�l�`�Z�`�k�qnc^Dk�qxso�iDZ��/^�Z ~ qrZt[vu�_cwmxrqsqs^5d ¯ xroeiDqrbedexso�{Pbeoe^D�/�eqrZ\f�^Dd ± [�Z�beqsdnaxs_c^p� © Ý�üz^5d�nc^Dk�q	[�k�{�^��ZzZ�njk�oedBÝ�üz^Ddbeo�^D�/�eqsZtf���^5o�`jy�^5oe^5Ýe`c_ÙxroB`cbenco�xs�/�eq�f
`chkp`P�/Z�nc^R��^5Z��eqs^R��be_a`>na^Di5^Dxr��^g`�he^gna^3k�q�[�k�{�^��eZzZ�nI[jhexsi*h«xs_Ùhexs{�h�^DnÙ`chk�o1`�he^
beo�^D�/�eqsZtf���^5o�`Ùy ^Doe^´Ýe`�_5�#æ�b�`Ù`chexs_#xs�/�eqrxs^D_�`�hkp`I�/Z�nc^�qsZt[vu�_awmxsqsqr^DdB� ^DZ��eqr^>��be_a`
y ^X^D�/�eqsZtf�^5d¬xroP`�he^�^Di5Z�oeZ��RfPk�_�_cZ�Z�oRkp_���ncZ�debei5`cxr��xr`�fFxso>Z�oe^X_c^5i5`cZ�nÍxr_�xs�/�encZt��^5d	�

��he^�ncZ�y�be_a`coe^D_a_ÙZ ~ `�he^>�ena^Di5^D^Dd�xsoe{�k�nc{�be��^5o�`�_jxs_j_cb��e��Z�na`�^5d;y�f�k��pk�ncxr^5`�f(Z ~
dex�×!^5nc^5om`�i3k�qrxsyenckp`�xrZ�oe_�Z ~ Z�ben��/Z�de^DqÕ�1��he^(Z�y�`�k�xsoe^5d¢nc^5_cbeq�`�_9k�na^�_a`�k�yeqr^(k�iDnaZ�_c_
k1yenaZ�k�d�n�k�oe{�^(Z ~ �ek�n�k��/^5`c^Dna_D� © qrqvnc^Dk�_cZ�oek�yeqs^��pk�qrbe^D_ ~ Z�n�`che^B�k�nck���^´`�^5nc_gxso
`che^��/Zzde^5q�qr^3k�dS`cZ`�he^�_�k��/^�ìmbk�qrxr`*ká`�xr��^�i5Z�oeiDqrbe_cxrZ�oe_5� © _gk�qrnc^3kpd�fSd�xs_ci5be_c_a^Dd	l
`che^RZ�o�qrfB�k�nck��/^5`�^5nI`chkp`Ii3k�oiDk�be_a^�dexr×�^Dna^Doei5^D_Fxro;`che^Rna^D_cb�qr`�_Ixs_#`�he^¬^Dq}kp_a`�xriDx�`�f
Z ~ _cb�ye_a`cxr`�bz`�xsZ�oªy ^5`�[�^D^5oS`�h�^9`�[�Z�i5Z�oe_abe���z`�xsZ�oª{�ZzZ�de_Pxso1`che^9b�`�xrqsxr`�f ~ beoei´`�xrZ�o	�
�Foeq�f�qrZt[�^Dq}kp_a`�xriDx�`�xs^5_XZ ~ _cbey�_a`�x�`�b�`cxsZ�o�i3k�o(qr^3k�d�`�ZRo�^D{�kp`cxr��^F^5×�^Di´`�_�Z ~ xroeiDna^3k�_axsoe{
�enaZzd�bei5`cxr��xr`�f�xsoB`�he^>i3kp_c^�Z ~ xr���/Z�yexrqs^j[�Z�naw�^5nc_D�vÔ�Z�n�hexs{�hB^5q}k�_�`�xsi5xr`cxs^D_�Z ~ _abeye_a`cx�u
`cb�`�xrZ�oSkpqsq¶heZ�be_c^5heZ�qsd�_Ry ^Doe^´Ýe` ~ naZ�� �enaZzdeb�i5`¬��k�naw�^´`Rna^ ~ Z�na��_5lÍxroede^D� ^Do�de^Do�`�Z ~
`che^Dxrn���Z�y�xsqsx�`�f��
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&('�� �Ü-/ó1W#23ô1E103óN ÷øCF, Q�TXA(õ
³®^(hk3��^Bde^´��^DqrZ�� ^Dd�k_cxr���eqr^�{�^5oe^Dnck�qv^5ì�b�xsqsxryencxrbe� ��Z�de^5q�`�Z1_�`�bedzf<heZt[ ��ncZpu
�/Z�`�xroe{��encZ�debei´`g��kpncw�^´`giDZ���� ^5`cxr`�xrZ�o«`�henaZ�be{�h¢`che^�nc^5debei´`�xsZ�o¢Z ~ ��kpncw�u�be��_RZ�n
`chencZ�b�{�h®`che^�xroeiDna^3k�_a^�Z ~ �enaZzd�bei5`cxr��xr`�f«qrZ\[�^Dna_Rbeo�^D�/�eqsZtf���^5o�`�k�o�d<kp×�^Di5`c_Rna^3k�q
xroeiDZ��/^D_IZ ~ qsZt[ k�oed1h�xs{�hzu|_cwmxsqrqs^5d�[�Z�ncwp^Dna_D����he^g{�^Do�^Dn�kpq¶��^5_c_ck�{�^�xr_I`�hekp`F`�h�^Dnc^
xr_�qsxr`a`�qr^��abe_a`cxrÝiDkp`�xrZ�og`�Z�nc^5��k�xrog`�xs�/xsd¬[jxr`�h/nc^5_c� ^Di´`�`�Z>�enaZzd�bei5`���kpncw�^´`�nc^ ~ Z�nc�/_D�
Þ�ncZ���Z�`cxsoe{S�encZ�debei´`B��k�naw�^´`(iDZ��/� ^5`�x�`�xrZ�oÇy�fÇqrZ\[�^Dnaxsoe{<��k�naw�u|be�e_(hkp_Bk�qr[�k3fz_
� Z�_cx�`�x���^9xs�/�k�i´`�_>Z�oS^5����qsZtf���^5om`Rk�oed®b�`�xrqsx�`�f���â��/�enaZ\��xroe{��enaZzd�bei5`cxr��xr`�f1xro¢k�o
xroedebe_�`�naf/hkp_�� Z�_cx�`�xr��^Ù^´×!^5i5`�_�Z�o(k�{�{�nc^D{�kp`�^#^D�/�eqsZtf��/^Do�`�b�om`cxsq ~ beqsq�^5���eqrZtfz�/^Do�`
xro¢`�he^(na^D��k�xsoexroe{xroedebe_�`�ncxr^D_�xr_9k�i*hexr^5��^5d	�<çj^3k�q�xsoei5Z���^5_�xso¢`che^B_c^5i5`�Z�n�[jhe^Dna^
`che^��enaZzd�bei5`cxr��xr`�fªxs�/�enaZ\��^D�/^Do�`�_¬`*k�wp^��eq}kpiD^/��k3fªde^Di5nc^Dk�_c^ ~ Z�n�`�he^�[�Z�na_a`giDk�_c^
_aiD^Doek�ncxrZel [jh�^Dnc^Rk�qsq�[�Z�ncwp^Dna_Pk�nc^�xs�/�/Z�yexsqr^Pk�i5ncZ�_a_Ù_c^5i5`cZ�nc_Pkpoed;`che^R^5q}k�_�`�xsi5xr`�f(Z ~
_abeye_a`cxr`cb�`�xrZ�oBy�^´`�[�^5^Do;`che^>{�Z�Zzde_�xr_�_c��k�qsqÕ�

��he^/��Z�de^5q¶xso1`�h�xs_Pi*hk��z`�^Dn�iDZ�beqsd«y ^/^Èü�`�^Do�de^Dd¢xro1��kpncxsZ�be_Pdexsna^Di´`�xsZ�oe_D�9ÔZ�n
xroe_a`�k�oeiD^pl�[�^/iDZ�b�qsd®k�qsqrZ\[ `chkp`�nc^Dk�q¶[vkp{�^D_ ~ Z�nPqsZt[vu|_cwmxsqrqs^Dd[�Z�naw�^Dna_RiDk�o®y ^/k�dzu
�abe_�`�^5d�[jhe^Do1��ncZ�debei5`Ù��kpncw�^´`Fna^ ~ Z�na��_Ik�nc^¬xso�`�naZzd�beiD^5d	� ��be�e� Z�_c^pl ~ Z�n#xsoe_�`*k�oei5^�l
`chkp`�na^3k�qX[�k�{�^D_ ~ Z�nRqrZ\[vu|_cwmxsqrqs^5dª[�Z�ncwp^Dna_9k�nc^�d�^5`�^5nc�/xsoe^5d¢y�f®[�k�{�^�yk�nc{�k�xsoexroe{
y ^5`�[�^D^5oBk¬q}kpy�Z�nXbeo�xsZ�o�k�oed�k�o�xso�debe_a`cnaf/k�_a_cZ�iDxskp`�xrZ�o	����h�^Do	l�`�he^#[vk�{�^Iykpnc{�k�xrozu
xroe{«�encZ�iD^5_c_/i3k�oä`�^5oed]`cZª��be_ch ~ Z�n9hexs{�h�^Dn�[�k�{�^D_/x ~ �enaZzdeb�i5`/��kpncw�^´`/nc^ ~ Z�nc�/_Dl
f�xs^5qsdexroe{ªhexs{�h�^Dn/�encZ�debei´`�xr��x�`�f�lvhk3��^y�^5^DoÇxro�`�ncZ�debei5^Dd	��³�hexrqs^B_cbei*hÇ[�k�{�^�k�dzu
�abe_�`��/^Do�`j^5×�^Di´`�_�iDk�oBqsZt[�^5n�`�h�^P��Z�_axr`cxr��^Ùxs�/�k�i5`�Z ~ �encZ�debei´`���k�ncwp^5`jnc^ ~ Z�nc�/_vZ�o
^5���eqrZtfz�/^Do�`Dl�Z�b�ng_cxs�Rbeq}kp`cxsZ�oS^´üz^DnaiDxs_a^D_ ~ Z�ng_cbei*h k�o�^´ü�`�^5oede^Dd ��Z�de^Dq�_cbe{�{�^D_a`
`chkp`#k�{�{�nc^D{�kp`�^P^5���eqrZtfz�/^Do�`j^´×!^5i5`�_#nc^5��kpxso(� Z�_cx�`�xr��^��

³®^�i5Z�beqrd]kpqsqsZt[Ük«yencZ�kpde^Dng� ^Dna_c� ^Di5`cxr��^;Z�o��enaZzdeb�i5`/��kpncw�^´`/nc^ ~ Z�nc�/_D�<â�ozu
i5Z�nc� Z�n�ká`�xso�{ªÝ�üz^5dÄiDZ�_�`�_Dl#k�o�dÇhe^Do�iD^�Ý�üz^5dÄq}k�y Z�n9xsoe��b�`3lv[jhexrqs^�k�qrqsZt[jxsoe{«Ýna��_
`cZ��/^Dna{�^�[�Z�beqrd�iDk���`�b�nc^�kpoeZ�`�h�^Dn#^Dqs^5��^5o�`ÙZ ~ `�he^¬��Zp`�^Do�`cx}k�q�xr���kpi5`#Z ~ ��ncZ�debei5`
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��k�ncwp^5`Inc^ ~ Z�nc�/_D� © ~ b�na`�h�^DnÙxro�`�^Dna^D_�`�xso�{�k�_a��^5i5`PZ ~ `�he^¬de^Dna^D{�beqskp`�xrZ�o�^´üz^DnaiDxs_a^�xso
`che^"!¬�#���	xr_I`che^�^5��Z�qsbz`�xsZ�o1Z ~ �encZ�debei´`F�pk�ncxr^5`�f�����h�^g^´üz�k�oe_axsZ�o1Z ~ ��ncZ�debei5`F��x ü
k�o�d;�pk�ncxr^5`�f(xro;d�^Dnc^5{�beqskp`�^5d�xso�debe_a`cncxr^D_#xs_j��Z�nc^>�encZ�oeZ�beoei5^Dd�`chk�o;xso���k�o�f�î�bzu
naZ���^Dk�oªxsoedeb�_a`�naxs^5_�$&%>^5nc_ayk�i*h¢kpoed��zh�^Dqsd�Z�o]� ��� �(' ��³�hexrqs^�[�^/`chexso�w l�`�hekp`Rx�`>xs_
be_a^ ~ beq `�Z�xroeiDZ�nc� Z�n�kp`c^I_abei*hB^Dqr^D�/^Do�`�_�xso�Z�ben ~ nck���^´[�Z�ncw�lz[�^Pk�na^ÙiDZ�om��xroeiD^5dB`chkp`
`che^j{�^Doe^5n�k�q��/^D_a_�k�{�^jZ ~ Z�benXna^D_cb�qr`�_X[jxsqrq�heZ�qsd9xso�kP��Z�na^�iDZ��/�eqr^5`�^j�exri5`cbenc^jZ ~ `�he^
xr���kpi5`�Z ~ �enaZzdeb�i5`#��kpncw�^´`jnc^ ~ Z�nc�/_D�

$ �
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â�og`�h�^�q}k�_�`�i*hk���`c^Dn�[�^#hekt��^j_c^D^5o/`chkp`X�enaZzd�bei5`X��k�ncwp^5`Xna^ ~ Z�na��_�`chencZ�be{�hg`�he^�na^´u
deb�i5`�xrZ�o/Z ~ ��k�ncw�u�b��e_XZ�n�xroeiDna^3k�_a^IZ ~ �enaZzdeb�i5`�x���xr`�f/kp×�^Di´`vk�{�{�nc^5{�kp`�^j^5���eqrZtfz�/^Do�`
� Z�_cx�`�x���^Dq�f1beoed�^DnR��k�o�fªiDxrnciDb���_�`*k�oei5^D_5��â�o®`�hexr_¬i*hkp��`�^5n¬[�^�^´ü�k��/xsoe^/xsoª�/Z�nc^
de^´`*k�xrqs_�`�h�^ÙncZ�yebe_a`coe^D_a_�Z ~ Z�b�n�Ýoed�xsoe{�_5��³�hkp`vk�nc^j`�h�^ÙiDZ�oedexr`cxsZ�o�_ ~ Z�n�k�{�{�nc^D{�kp`�^
^5���eqrZtfz�/^Do�`�`�ZIxsoei5nc^3kp_c^�Z�nÍde^5iDna^3k�_a^�[jhe^Dog��ncZ�debei5`���kpncw�^´`�na^ ~ Z�na��_�`*kpw�^v�eqsk�iD^DC

��he^���Z�_cxr`cxr��^�^5����qsZtf���^5om`j^´×!^5i5`c_ÙZ ~ k/na^Ddeb�i5`�xrZ�o�Z ~ ��k�ncw�u|be�e_jheZ�qrd�xro;{�^Dozu
^5n�k�qÕ�E�Po«`�h�^�Z�`che^Dn>hkpoedª`che^9^D�/�eqsZtf��/^Do�`>iDZ�o�_c^Dìmbe^5oeiD^5_gZ ~ �encZ�debei´`�xr��x�`�f1xs�gu
�enaZt��^D�/^Do�`c_Ioe^5^Dd;_cZ��/^ ~ bena`che^Dnji5Z�oe_cxrde^Dnckp`�xrZ�oe_5�

å�^5`�be_(na^Di3kp�exr`cbeq}kp`c^�`�h�^®kpnc{�be�/^Do�`�kp`�xrZ�o ~ Z�n�`che^«��Z�_axr`cxr��^1xr���ek�i5`�Z ~ ��ncZpu
deb�i5`�x���xr`�fBxs�/�enaZ\��^D�/^Do�`�_#Z�o;k�{�{�na^D{�ká`�^>^D�/�eqsZtf��/^Do�`3�vâ|`IiDZ�oe_cxr_a`�_#yk�_axsiDk�qsq�f(Z ~ �
_�`�^D��_D��Ô�xrnc_�`3l�k�o;xsoei5nc^3kp_cxso�{/��ncZ�debei5`cxr��xr`�fBqr^3k�d�_j`cZ�kpo�xso�iDnc^Dk�_cxroe{9�encZ�debei´`�xrZ�o;Z ~
�GF3l[jhexsi*h;xsoB`�benao�xs�/�eqrxs^D_vk/hexr{�he^5n#na^3k�q�xroeiDZ���^ ~ Z�n�`�h�^¬^5iDZ�oeZ��Rf��H�z^Di5Z�oed	l�`�he^
� Z�y�yzu¿ÚFZ�b�{�q}k�_¬�encZ�debei´`�xrZ�o ~ beoei´`�xrZ�oe_�[jxr`ch¢`�he^(_ck��/^�^Dqsk�_a`cxsiDx�`�xr^D_�xso<y Z�`�h<_a^Di´u
`cZ�nc_ ¯ � �I � � �FKJ � �I � � �F ± xr����qrfB`�hká`F`�he^gxroeiDZ���^�d�xs_a`cncxryeb�`�xrZ�o�xro`�he^g^5iDZ�o�Z��Rf
na^D��k�xsoe_�`�he^P_ck���^p����he^Dna^ ~ Z�na^P`�he^PqrZ\[vu|_cwmxsqrqs^5d�� ^DZ��eqr^P��be_�`jnc^Di5^Dx���^>��Z�nc^ ¯ nc^3kpq ±xroeiDZ��/^�[jh�^Do ý FXncxr_c^D_5�¶��hexrncd	l�kp_�qsZ�oe{>kp_�`�he^5nc^jxs_�beoe^D�/�eqrZ\f��/^Do�`�xro9k�qsq�_c^5i5`�Z�nc_Dl`che^jqsZt[vu�_aw�xrqsqr^DdR[�Z�ncwp^Dna_�^Dk�nco�kFÝ�üz^Dd��/xso�xs��be� na^3k�q�[�k�{�^pl�kpoedg`�he^jbeoe^5����qsZtf�^5d
na^DiD^5xr��^jkÙÝ�üz^Dd/��^5nciD^5o�`*k�{�^�Z ~ `chexs_���xroexs��b��¥nc^3kpqz[�k�{�^�����he^Dna^ ~ Z�na^IkFh�xs{�he^5n�na^3k�q
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xroeiDZ��/^ ~ Z�n�qrZt[vu�_cwmxrqsqs^5d(��^5Z��eqr^P��^Dk�oe_�`�hká`j��Z�na^PZ ~ `�he^5�ö��be_�`Iy ^>^D�/�eqsZtf�^Dd	�
YIZt[ã[�^k�oek�qrfMLD^�heZt[ö`che^ � _a`c^D�e_�Z ~ `�h�^k�na{�be�/^Do�`*kp`cxsZ�oäde^5��^5oedÇZ�o�`�he^

�kpn�k��/^5`c^Dnc_#k�o�d��/Zzde^5q�_c� ^Di5xrÝiDkp`�xrZ�oe_D����he^�Ýenc_a`I_a`c^D�xro�`che^¬k�nc{�b���^5om`�kp`�xrZ�oBxs_
_abenc^5qrfBxso�de^D� ^Doed�^Do�`FZ ~ `�he^���Z�de^5qsxso�{�kpoed�iDk�o�y ^¬_�`*kp`c^Dd�[jx�`�heZ�b�`#nc^D_a^Dn���ká`�xsZ�oe_D�
��he^g_a^Di5Z�oed«_a`c^D�1xs_Ù��Z�na^Rde^5qsxri3kp`c^��F��he^9kpnc{�be�/^Do�`Pna^Dqrxs^D_IZ�o`�h�^ ~ k�i5`Ù`�hkp`I`�he^
xroeiDZ��/^jdexs_�`�naxsyeb�`cxsZ�o/xso9`�h�^Ù^Di5Z�oeZ��¬f�kpqr[�ktf�_�nc^D��k�xroe_�`�he^I_�k��/^��¶��h�xs_�Z ~ iDZ�b�nc_c^
xr_�`�ncb�^ ~ Z�ng_cxr��xrq}k�n � Z�yeyzu�ÚFZ�be{�qsk�_ ~ beo�i5`�xrZ�oe_9xso<y Z�`ch]_a^Di5`cZ�nc_5��æ�b�`9xr`9iDk�oäy�^
dex�×!^5nc^5om` ~ Z�nFZ�`che^DnÙ`�f�� ^D_PZ ~ �enaZzd�bei5`cxsZ�o ~ beo�i5`�xrZ�oe_5l	_cbei*hªk�_ � îN��u ~ beoei´`�xrZ�oe_ ~ Z�n
xroe_a`�k�oeiD^p� © _Fkpo�^´ü�k��/�eqr^�l`*k�wp^¬`che^"OQPERTSUSsu�i3kp_c^�Z ~ Z�ben#�/Zzde^5qíµX³�he^Do ý FFnaxs_c^5_Dl�/Z�nc^�qsZt[vu�_aw�xrqsqr^DdS[�Z�ncwp^Dna_�k�na^(^D�/�eqsZtf�^Dd�xso<_c^5i5`cZ�nB� ¯ beo�`�xrq ~ beqsq�^D�/�eqsZtf��/^Do�` ±deb�^;`�Z®`�he^ � Z�yeyzu�ÚFZ�be{�qsk�_ ~ b�oei5`cxsZ�oe_5lvZt��^5nciDZ���� ^Doe_ckp`�xroe{S`che^de^5iDqsxroe^�Z ~ qsZt[vu
_aw�xrqsqr^Dd(� ^DZ��eqr^Fxso(_a^Di´`�Z�nI�zle_aZg`�hkp`�`che^Poe^´`I^5����qsZtf���^5om`v^5×�^Di5`#xr_���Z�_axr`cxr��^p��æ�b�`
x ~ [�^(`�h�xsoew®Z ~ k � îN�<�enaZzdeb�i5`�xrZ�o ~ beoei´`�xrZ�o<xso<_a^Di5`cZ�n(�([jxr`chäk�oä^Dq}kp_a`�xriDx�`�f®Z ~
_abeye_a`cxr`cb�`�xrZ�og��bei*h/qsZt[�^Dn¶`�hek�o(� ¯ iDZ�oe_cxrde^Dn¶`che^���Z�_a`X^´ü�`cnc^D�/^�l�xÕ�Ö^p��`�h�^jå�^5Z�o�`�xr^5×iDk�_c^ ± l!`che^Do«��k�nc{�xrok�q��enaZzdeb�i5`�x���xr`�f�Z ~ qsZt[vu�_awmxsqsqr^DdB[�Z�ncw�^5nc_P[jxsqrq�kp�e�encZ�k�i*hVLD^5ncZel
k�_R_cZ�Z�oäk�_��/Z�nc^/`�hkpoäkiD^Dn�`*k�xro<k��/Z�beo�`gZ ~ `che^D� k�nc^�^D�/�eqsZtf�^5d	� � Z���yexroe^Dd
[jx�`�h�k<nc^Dk�qÙ[�k�{�^1ncxr{�xsd�xr`�f�lv`chexs_(xr����qsxs^5_/`chkp`(`che^1de^Di5qsxroe^1Z ~ ^D�/�eqsZtf��/^Do�`(xso
_a^Di5`cZ�n#�¬iDk�oeoeZ�`vy�^Pi5Z���� ^Do�_�kp`c^Dd(y�f(k�naxs_c^ÙZ ~ ^D�/�eqsZtf��/^Do�`�xso�_c^Di´`�Z�nP��l�_cZ�`chkp`
`che^Poe^5`v^D�/�eqsZtf���^5o�`�^5×�^Di´`�[�Z�b�qsdBy�^Ùoe^D{�ká`�xr��^�� © d�dexr`cxsZ�okpqsqrf�l�`�he^>kpnc{�be�/^Do�`�Z ~
_�`�^D�<��deZ�^D_�oeZ�`¬heZ�qrd ~ Z�n>`�h�^�iDk�_c^/`�hkp`�`�h�^�^Dqsk�_a`cxsi5xr`�xr^D_PZ ~ `�he^ � Z�yeyzu�ÚFZ�be{�qsk�_
�enaZzd�bei5`cxsZ�o ~ beo�i5`�xrZ�oe_>k�na^goeZ�`P`che^9_�k��/^gxso«k�qrq�_a^Di5`cZ�nc_5� � Z�oe_cxrde^Dn ~ Z�nP^´ü�k��/�eqs^
`che^WOQPERTSUSsu�i3kp_c^�[jx�`�h�� �IYX � �F �Í³�he^5o ý F¶naxs_c^5_�k�oed¬`�he^v^5q}k�_�`�xriDxr`�fFZ ~ _cbey�_a`�x�`�b�`cxsZ�oxroª`che^�b�`cxsqrxr`�f ~ b�oei5`cxsZ�oªxs_�_cb[Z/i5xs^Do�`cqrfªqsZt[>l�^D�/�eqsZtf���^5o�`¬xroS_a^Di5`cZ�ng�(de^5iDnc^Dk�_c^5_
y ^DiDk�be_c^9Z ~ `che^9_a`�naZ�oe{(�enaxsi5^gde^Di5qsxso�^gxso1_c^5i5`cZ�n�� ¯ _c^5^gÝ{�bena^(� � ± �Rç#^Dk�q¶xroeiDZ��/^
{�^5oe^Dnckp`�^5d1xso_a^Di´`�Z�n��Rxsoei5nc^3kp_c^D_5�>�IZt[�^5��^5nDl�qrZ\[vu|_cwmxsqrqs^5d�[�Z�ncwp^Dna_�xro�_a^Di5`cZ�ng��deZ
oeZp`X�k�na`cxsi5xs�kp`c^���^5naf/��bei*h/y ^Di3kpbe_c^#Z ~ `�he^5xsn�qsZt[]xsoei5Z��/^�_chk�na^ ¯ � �I _c��k�qsq ± ����hexs_�/^3k�o�_¶`�hkp`¶Z�oeqrfRk ~ ^5[]��Z�nc^vZ ~ `che^D�ð{�^5`�^5���eqrZtf�^Dd!l�o�Z�`�Zt��^5nciDZ���� ^Doe_ckp`�xroe{P`�he^
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de^5iDqrxsoe^FZ ~ qsZt[vu�_aw�xrqsqr^Dd�^5���eqrZtfz�/^Do�`�xso(_c^5i5`cZ�nP���\�zZ9k�{�{�nc^5{�kp`�^Ù^D�/�eqsZtf���^5o�`vi3kpo
de^5iDna^3k�_a^Ide^5_c�ex�`�^�`�h�^#h�xs{�he^5n�nc^Dk�qxsoei5Z��/^vZ ~ `�he^j^Di5Z�oeZ��¬f�l�[jhexsi*h�xs_Xk�y�_cZ�nay�^5d�y�f
`che^ghexs{�hzu�_aw�xrqsqr^Dd;k�oed1`�he^g��ncZ�Ýe`c_D����he^�`�h�xsncd1_�`�^5�ªxro`�he^9kpnc{�be�/^Do�`�kp`�xrZ�o�na^Dqsxr^D_
Z�o9`�h�^ ~ kpi5`X`�hká`�`che^Dna^jxs_Xbeoe^5���eqrZtfz�/^Do�`�xso/k�qrqe_c^5i5`cZ�nc_5��â ~ `�h�xs_�xs_XoeZp`�`cncbe^pl�`�he^5o
k�{�{�nc^5{�kp`�^�^D�/�eqrZ\f��/^Do�`FiDk�o1de^5iDqsxroe^�de^D_a�exr`c^R`�he^R�encZ�debei´`�xr��x�`�fBxs�/�encZt��^5��^5o�`Fxso
Z�o�^�_a^Di´`�Z�n5l�k�_#k�qsna^3k�d�f�Z�ye_a^Dna��^Ddxro�`�he^>_axs��beqskp`�xrZ�oe_ ¯ _c^5^>Ýe{�benc^5_ � k�o�d®� � ± �

��he^>k�y Zt��^�k�na{�be�/^Do�`�_vna^D��k�xso�`�he^P_ck���^ÙxsoBk��/Zzde^5q�[jx�`�h(�/Z�nc^#`�hk�o;�R_a^Di´u
`cZ�nc_jk�o�d�d�xr×�^Dnc^5o�`j��k�{�oexr`cbede^D_�Z ~ `che^>_c^5i5`�Z�nc_D�Xâ�o�_cbei*h;kg��Z�de^5q	Z�oe^Pi5Z�beqsd�k�qr_cZ
i5Z�oe_a`cncbei´`�^Èü�k�����qs^D_ ~ Z�n�xroeiDZ���^�dexr_a`cncxsy�b�`�xrZ�oe_�xsog`che^I_a^Di´`�Z�na_Dlm[jhe^Dna^Ùk�o/xso�iDnc^Dk�_c^
Z ~ �enaZzdeb�i5`�x���xr`�fxro1Z�oe^9_c^5i5`cZ�n>deZz^5_>oeZ�`�qs^Dk�d`�Z�k�oªxsoei5nc^Dk�_c^9Z ~ k�{�{�na^D{�ká`�^�^5�9u
�eqrZtfz�/^Do�`D�XÔ�b�na`�h�^Dnc�/Z�na^ÙZ�oe^Ùi3k�oBxs��k�{�xroe^�`�hká` ~ beqsq ^D�/�eqrZ\f��/^Do�`�xro�_cb[Z/i5xs^Do�`cqrf
��k�o�f«_c^5i5`�Z�nc_�Z ~ qsk�nc{�^/��k�{�o�xr`�b�de^�qr^3k�d�_�`cZhexs{�he^Dn�beoe^5���eqrZtfz�/^Do�`�[jhe^Do<��ncZpu
deb�i5`�x���xr`�f¢xro¢Z�oe^(_a^Di´`�Z�n9xs�/�enaZ\��^D_5�Sâ�oä_cbei*h]k1��Z�de^5qíl�k1_cxr����qs^�i5Z�oedex�`�xrZ�o ~ Z�n
k�{�{�nc^5{�kp`�^(^5����qsZtf���^5om`9`cZªxroeiDna^3k�_a^�[jx�`�h�k�o�xsoei5nc^Dk�_c^�Z ~ �encZ�debei´`�xr��x�`�f<xsoäZ�oe^
_a^Di5`cZ�nvxr_�`�hekp`vna^3k�q�xsoei5Z���^#Z ~ qrZ\[vu|_cwmxsqrqs^5d/[�Z�ncwp^Dna_ ¯ ^D�/�eqsZtf�^Dd(k�o�d(beoe^D�/�eqrZ\f�^Dd ±
xro¢_c^5i5`�Z�nc_�[jxr`cheZ�b�` ~ beqsq�^D�/�eqrZ\f��/^Do�`��Rbe_a`gxroeiDna^3k�_a^��³�x�`�häk;Ý�üz^5d��/xso�xs��be�
na^3k�q�[�k�{�^�lvkªhexr{�he^5n/na^3k�qjxroeiDZ��/^ ~ Z�n9qsZt[vu�_awmxsqsqr^Dd¢[�Z�ncwp^Dna_�oe^Di5^D_a_�k�naxsqrfäxr����qsxs^5_
�/Z�nc^P^5����qsZtf���^5om`D�

â�o _cbe�/��kpnaf�lÙZ�oe^«i3k�oËk�na{�be^1`�hká`�`che^®k�{�{�na^D{�kp`c^1^D�/�eqsZtf��/^Do�`�^5×�^Di5`c_;Z ~
beo�^5��^5o1�encZ�debei´`�x��zx�`�f(xs�/�enaZ\��^D�/^Do�`�_#i3kpo�y ^¬� Z�_cx�`�x���^>Z�njoe^D{�kp`�x���^��væ�b�`#`�he^��káu
nck���^´`�^5ngiDZ�oe_�`�^5qsq}ká`�xsZ�oe_R`�hekp`9qs^Dk�d<`�Zªoe^D{�ká`�xr��^(^D�/�eqsZtf��/^Do�`/^5×�^Di5`c_/k��e� ^3k�ng`�Z
y ^(n�kp`che^Dn9^Èüz`cnc^5��^pl�_cZ1`chkp`9`�he^B^5���eqrZtfz�/^Do�`9^´×!^5i5`�_9Z ~ beoe^´��^5oÇ�encZ�debei´`�x��zx�`�f
xr���enaZt��^D�/^Do�`c_j[jxrqsq�qsxswp^Dq�f�y ^>��Z�_axr`cxr��^Pb�oede^Dnj�/Z�_a`ji5xsi5be��_�`*k�o�iD^D_5�
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h'Ki +�ó�4�T�-BE1ô1Wj4¶0D-/ó
â�o/`�he^#_c^5iDZ�oed�i*hk���`c^Dn�[�^#hk3��^I��^5n ~ Z�na��^5d�i5Z����ek�n�kp`cxr��^#_�`*kp`cxsi5_�^ÈüziD^DnaiDxr_c^D_�[jxr`�h
na^D_c� ^Di´`I`cZ9��k�naw�u�be�e_jkpoed;��ncZ�debei5`cxr��xr`�f�i*hk�oe{�^D_#{�xr��^Do�_cZ��/^P^´üzZ�{�^5oeZ�be_aqrf�Ýzü�^5d
�/xsoexr��be� na^3k�q#[vk�{�^ ~ Z�n�qsZt[vu|_cwmxsqrqs^Dd]��^5Z��eqr^��¥³S^�hk3��^«qs^ ~ `�beoe_a��^5iDx�Ý^Dd heZt[
��k�ncw�u|be�e_>Z ~ kB�k�n�`�xriDbeqsk�nPqs^´��^DqXiDk�oSZ�iDi5benD��â�o®`�h�xs_>i*hk���`c^Dn>[�^��encZt��xsd�^�kB��x u
i5ncZ ~ Z�b�oedkp`cxsZ�oªZ ~ `che^/��k�naw�u�be�e_�y�f«^D��y ^Dd�dexsoe{;xs�/��^5n ~ ^5i5`�iDZ��/� ^5`�x�`�xrZ�o1xso«`�he^
_a^Doe_a^�Z ~j� Z�benco�Z�`�xso�`cZFZ�benÍ{�^Doe^5n�k�qz^Dìmbexrqsxsy�ncxsb��¥��Z�de^Dq�xso�`cncZ�debeiD^5dgxsoR`che^v_a^DiDZ�oed
i*hkp��`�^5nD��â�o/Z�ncde^5n�`�Z�xso�`�^5{�n�kp`c^�xs�/��^5n ~ ^5i5`XiDZ���� ^5`cxr`�xrZ�ogxso/kP{�^5oe^Dnck�q�^Dìmbexsqrxsyenaxsbe�
�/Zzd�^Dq	[�^R^Do�iDZ�beo�`c^DnPk/yk�_cxri¬i5Z�oei5^D��`cbk�q��encZ�y�qs^D����³�hexri*hk�_a_cbe�/��`cxsZ�oe_Ik�y Z�b�`
`che^Dxrn�Zt[jogkpoedRZ�`che^Dn�_c^5i5`cZ�nc_ÍdeZFk�{�^Do�`�_�hk3��^�[jhe^DoR`che^5f�i5Z���� ^5`c^�xro�`che^���k�naw�^5`�C

³®^#xro�`�ncZ�debei5^jxsog`�hexr_�i*hk���`c^Dn�k>i3k�oeZ�oexsiDk�q ~ Z�na��beq}ká`�xsZ�o�Z ~ xs�/��^5n ~ ^Di´`�iDZ���� ^´u
`cxr`�xrZ�og`�hká`�qr^3k�de_�`cZ�k¬qr^3k�naoexso�{���ncZ�iD^D_a_�y�f9`�he^Ùk�{�^5om`c_�b�om`cxsq`�h�^DxsnX��káüzxs�/xkLDkp`�xrZ�o
beo�de^Dn�kI�k�n�`�xsk�qm^Dìmbexsqrxsyenaxsbe� ��xs^5[äxr_Íi5Z�oe_axs_a`c^Do�`¶[jx�`�h¬`che^Dxrn ¯ {�^Do�^Dn�kpqz^5ì�b�xsqsxryencxrbe� ±^5om��xrncZ�oe�/^Do�`D�I³®^R`�he^5o«k��e�eq�f�Z�benÙ�/^5`cheZ�deZ�qsZ�{�f�`�Z�k�h�fz� Z�`che^D_axs_FyenaZ�be{�h�` ~ Z�n�u
[�k�ncd�y�f���k�xro�`au¿ÞÍk�beq�$ � ����� ' k�oedl%P^Dna_cyk�i*h]k�oedm�zhe^5qsdeZ�on$ � ��� �(' lXokp��^5qrfS`chkp`
oe^5{�qs^5i5`cxsoe{/{�^Do�^Dn�kpqÍ^5ì�b�xsqsxryencxrbe�ö^´×!^5i5`�_Iy�fk�{�^Do�`�_Ùk�oed��ek�na`cxsiDb�q}k�naqrf�Ýenc�/_Ùqs^Dk�de_
`cZFhexs{�hgbeoe^D�/�eqrZ\f��/^Do�`3�`�Fben¶��ko�aZ�n�i5Z�oei5qsbe_axsZ�o�xr_�`�hekp`�`che^�h�fz� Z�`che^D_axs_�xs_Í[jncZ�oe{
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x ~ qsk�y Z�nvxs_�xr���/Z�yexrqs^Ik�iDnaZ�_c_jxroedebe_�`�ncxr^D_#k�oed(`cncbe^>x ~ q}kpy�Z�n�xs_��/Z�yexsqr^��
³®^Ù^´ü�k��/xso�^Ùk>`�[�Z�_a^Di´`�Z�nv�/Z�de^Dq[jxr`ch�xr��� ^Dn ~ ^Di5`�i5Z���� ^5`cxr`cxsZ�o9xso�Z�oe^I_c^Di´`�Z�n

k�o�d�k<nc^Dk�qF[�k�{�^ªncxs{�xsdex�`�f�[jh�xsi*h�i5nc^Dkp`�^5_;beo�^D�/�eqsZtf���^5o�`3�L³S^«i5Z����ek�nc^1`�[�Z
_aiD^Doek�ncxrZ�_FZ ~N� Z�b�ncoeZ�` � Z���� ^5`cxr`cxsZ�o�xso�`che^�xr��� ^Dn ~ ^Di5`cqrfBi5Z���� ^5`cxr`cxr��^¬_c^5i5`�Z�nDµ#â�o
`che^gÝnc_�`¬_aiD^5ok�ncxrZel�[�^�k�ok�q�fMLD^g[jhkp`�hk�����^5oe_�[jh�^Do®`che^gÝnc�/_>xsoei5Z�nc� Z�nckp`�^9k�qrq
{�^5oe^Dnck�q�^Dìmbexrqsxryencxrbe� ~ ^D^Dd�yk�i*w(^5×�^Di´`�_#Z ~ `�he^5xsn�ìmbk�o�`�x�`�f(i*heZ�xriD^�kp`jZ�o�iD^�l_aZ/`chkp`
`che^®i*h�Z�xsi5^®na^D��k�xsoe_(`che^®y ^D_�`�na^D_a��Z�o�_c^®`cZ�`che^DxrnBiDZ��/��^´`�x�`�Z�na_qp�y ^D_a`;nc^5_c� Z�oe_a^
[jhe^5oä��k�naw�^´`�_giDqr^3k�n5�ª³®^�iDk�qsq�`�hexr_��encZ�iD^5debena^r%>^5oe^Dnck�q�î�ìmbexsqrxsyenaxsbe� � Z�b�ncoeZ�`
� Z��/� ^5`�x�`�xrZ�o	l�de^DoeZp`�^Dd ymfs%>î � k�oed `che^�na^D_cb�qr`�xroe{ª^Dìmbexsqrxsyenaxsbe� _chk�qrqjy�^B`�he^
%>î � Z�b�`ciDZ��/^��

â�oS`che^�_a^DiDZ�oed¢_ci5^DokpncxsZ�l�[�^�k�_c_abe�/^�`�hekp`¬Ýenc�/_¬deZ�oeZ�`�`*k�wp^�{�^5oe^Dnck�q�^5ìmbex�u
qrxsyenaxsbe� ~ ^D^5deyk�i*wm_/Z ~ `�he^5xsngìmbk�o�`�x�`�f¢i*heZ�xsiD^Bxrom`cZ«k�iDi5Z�beo�`3��Ô�xrnc�/_R_a^Dqs^5i5`/y ^D_a`
na^D_c� Z�oe_a^D_Bk�{�k�xsoe_�`�`che^Dxrn�iDZ���� ^5`cxr`�Z�nc_qp�y ^D_a`�nc^D_a��Z�oe_c^5_�b�oede^Dn�`�he^1kp_c_cb�����`cxsZ�o
`chkp`�`che^1nc^5_a`BZ ~ `�h�^^Di5Z�oeZ��Rf _a`�ktf�_(`�h�^1_�k��/^�� ��he^5o `che^5f ^Doei5Z�beo�`�^5n�{�^Dozu
^5n�k�q�^Dìmbexrqsxsy�ncxsb�� ~ ^D^Dd�yk�i*wm_>k�oed`che^DxrnÙ�enaZ�Ýe`F^5_a`cxs��kp`�xrZ�o;{�^Doe^5n�k�qrqrf�dexr×�^Dna_ ~ naZ��
na^3k�qrxkLD^5d1�encZpÝe`�_5��ÔÍxsnc�/_Fna^5��xs_a^9`che^DxrnP�encZ�debei´`�xrZ�o«�eq}k�o�_Pbeo�`�xsqÍ`�he^´f«k�nc^9y ^D_�`¬na^´u
_a��Z�o�_c^D_Xkp{�k�xso�_a`�`�he^v��q}k�oe_ÍZ ~ `�h�^viDZ��/� ^5`�x�`�Z�na_HRTtvuRo�ZFbeoe^Èü�� ^Di´`�^5d�{�^5oe^Dnck�q�^5ìmbex�u
qrxsyenaxsbe��^5×�^Di´`�_>_cb�nc�enaxs_c^g`che^gÝnc�/_D� © _P[�^g[jxsqrq�_aheZt[>l�`chexs_Pqr^3k�naoexso�{(�encZ�iD^5debenc^
[jxrqsqiDZ�om��^Dna{�^F`�ZRk¬_a`c^3k�dzf�_�`*kp`c^�lz[jh�^Dnc^ÙoeZ ~ ben�`�he^5n�beoe^Èüz��^5i5`�^5d({�^Do�^Dn�kpq!^Dìmbexrqsxryzu
naxsbe� ~ ^D^5deyk�i*wm_v[jxrqsq�Zzi5iDbenvk�o�fz�/Z�na^���³®^Fi3kpqsq�`�hexr_��enaZzi5^D_c_vÞ�k�n�`�x}kpq!î�ìmbexsqrxsyenaxsbe�
� Z�b�ncoeZ�` � Z���� ^5`cxr`cxsZ�o	l�de^5oeZ�`�^5däymfSÞXî � k�o�d¢`�he^�_�`�^Dk�d�f¢_�`*kp`c^�[�^(i3k�qrq�ÞXî �
_�`�^3kpd�fB_a`�kp`�^p�

³®^�Z�y�`*kpxso�`�h�^ ~ Z�qsqsZt[jxroe{Ùna^D_cb�qr`�_5µ¶Ô�xrnc_�`3l�`che^jnc^D_abeqr`cxsoe{Ù^Dìmbexsqrxsyenax}kÙb�oede^DnXÞXî �
k�o�d�%>î � {�^5oe^Dnck�qsq�f�dex�×!^5nD�Y��^DiDZ�oed	l�beoe^D�/�eqrZ\f��/^Do�`�xsog`�h�^ÙÞXî � _a`c^3k�dzf9_a`*ká`�^jxs_
oeZp`�k�qr[�k3fz_Xhexr{�he^5nX`chk�o9xsog`che^w%�î � Z�b�`�i5Z���^p��â�o/�k�n�`�xsi5beq}kpnDl�[�^I_aheZt[Ç`�hekp`�`�he^
de^5{�nc^5^>Z ~ qsk�y Z�nv�/Z�yexsqrxr`�f�k�i5ncZ�_a_#_a^Di´`�Z�na_Ide^´`�^5nc�/xsoe^5_#na^Dqskp`�x���^Pbeoe^5����qsZtf���^5om`jZ ~
%>î � kpoed1ÞXî � ���Ixr{�hq}kpy�Z�n#�/Z�yexsqrxr`�f ~ k3��Z�nc_�%>î � l�[jhe^5nc^Dk�_Pq}k�y Z�n#xs�/��Z�yexsqrxr`�f

· $



~ k3��Z�nc_�ÞXî � ����ZBbeoede^5nc_a`�k�oedª`�hexr_Pnc^D_abeqr`>[�^/[jxrqsqÍxsde^5om`cx ~ f ~ Z�benP^5×�^Di´`�_>`�hká`�k�i´u
i5Z�beo�` ~ Z�n�`�he^Fd�xr×�^Dnc^5oeiD^Ùy�^´`�[�^5^Do;Þ�î � k�oed�%>î � ����he^P��ko�aZ�n�^5×�^Di´`jqs^Dk�dexso�{¬`�Z
i5nc^3ká`�^�qrZt[LZ�b�`c�eb�`Rk�oed¢qrZ\[ð^D�/�eqsZtf���^5o�`¬b�oede^Dn�Þ�î � na^Dq}ká`�xr��^/`cZV%>î � xs_>`�he^
Zt��^5nc^5_a`�xr��ká`�xsZ�o�Z ~ `�he^��encxriD^vna^3k�i´`�xsZ�o�[jhe^Dog`�h�^�ì�bek�o�`�xr`�f¬xs_�i*hk�oe{�^5d9deZt[jom[�k�nade_
y�fSk�o¢xso�dexr��xsd�bk�q¶Ýna�;l�[jhexsi*h<hkp_�k�oe^5{�kp`cxr��^�xs�/�k�i´`RZ�o®Z�b�`c�eb�`gi*heZ�xsiD^5_�k�o�d
^5���eqrZtfz�/^Do�`/beoed�^Dn�ÞXî � nc^5q}kp`cxr��^�`cZB%>î � ����he^;iDZ�b�om`c^Dnck�i5`cxsoe{®^5×�^Di5`�xso]Z�ben
�/Zzd�^DqXxs_>`�he^�beoede^5nc^D_�`�xr��kp`cxsZ�oªZ ~ `che^�i*hkpoe{�^�Z ~ hexs{�h�u�_cwmxrqsqs^5dª[�Z�naw�^Dna_qp�[vk�{�^D_Dl
`chkp`#k�na^¬kp_c_cb���^5d�`cZ�_�`*k3f(iDZ�oe_a`�k�o�`Ùy�f�Ýna��_5�N�zxsoei5^PÝnc�/_�beoede^5nc^5_a`�xr��ká`�^P`�he^5xsn
[�k�{�^�iDZ�_�`�_R[jhe^5o<i*heZ�Z�_cxroe{k�hexs{�h�^DnRìmbkpom`cxr`�f�l¶ìmbk�o�`�x�`�f®i*h�Z�xsi5^D_gk�o�d¢^D�/�eqsZtf�u
�/^Do�`v`c^Doed(`�ZRy�^Phexr{�he^5n ~ Z�n�ÞXî � nc^Dqskp`�x���^Ù`cZx%>î � ����he^Pq}kp`a`�^5n�^5×�^Di´`jxs_vqsk�nc{�^Ùx ~
qsk�y�Z�n�xr_�xs�/�/Z�yexsqr^jk�oed�d�Z���xrokp`c^D_vkpqsq�Z�`�h�^Dnv^´×!^5i5`�_5��æ�b�`v[jhe^5oBq}k�y Z�n�xs_��/Z�yexrqs^pl
`che^v[vkp{�^j^5×�^Di5`�xr_�n�kp`che^Dn�_a��k�qrqílp_cZP`�hká`�`�he^joe^´`X^5×�^Di5`�Z ~ `�h�^IÞXî � ��xr^5[]nc^Dqskp`�x���^
`cZy%>î � xroB`c^Dna��_�Z ~ Z�b�`c�eb�`Ik�oed�^D�/�eqrZ\f��/^Do�`jxs_�o�^D{�kp`cxr��^��

³®^���ncZ�iD^D^5dk�_ ~ Z�qrqsZt[j_vxroB`chexs_ji*hkp��`�^5nDµ�â�o;_a^Di5`cxsZ�o��R[�^�nc^5q}kp`c^F`�he^�i*hk��z`�^Dn
`cZB`che^9qsx�`�^Dnckp`�b�nc^�Z ~ xs�/� ^Dn ~ ^5i5`Pi5Z��/��^´`�xr`cxsZ�o�xsoªk({�^Doe^5n�k�q�^5ìmbexsqrxsyenaxsbe��iDZ�om`c^´ü�`3�
�z^5i5`cxsZ�o � de^´��^5qsZ��e_�`che^���Z�de^5qí����he^�_cxr��beq}ká`�xsZ�oRnc^5_cbeq�`�_Xk�na^v�ena^D_c^5o�`�^Dd�xso�_a^Di´`�xsZ�o
$ �z�z^5i5`�xrZ�o¬·vde^3k�qr_	[jxr`ch>`che^Xxs�/�eqsxri3kp`cxsZ�o�_ Z ~ k�o>xr���/Z�yexrqs^�q}k�y Z�n ~ Z�naiD^Xk�o�d�_a^Di´`�xsZ�o
� iDZ�oeiDqrbede^D_5�

h'È& ÷øCP2DQ�4�0D-/ó 4¶- 4¶OC :<054�CPT�Q¬4�ô1T�C
â�oS`chexs_¬i*hk���`c^Dn�[�^�i5Z���yexroe^�`chenc^5^�_�`�n�kpoede_�Z ~ qrxr`c^Dn�ká`�bena^��{�Fben¬_�`*k�n�`�xroe{�� Z�xso�`
xr_>`che^9iDqsk�xs�øZ ~ `�^5o®yenaZ�be{�h�` ~ Z�na[�k�nad®xro«`che^/dexs_aiDbe_a_cxsZ�oSk�y Z�b�`�na^D�/^Ddexr^D_P`�ZB`�he^
î�benaZ���^Dk�o beoe^D�/�eqrZ\f��/^Do�`B�enaZ�yeqs^5�;l#`�hká`Bxsoe_ab[Z/iDxs^5o�`;na^Di5Z�{�oex�`�xsZ�oÄZ ~ {�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe�L^5×�^Di´`�_jy�f�Ýna��_�Z�nvbeoexrZ�oe_vi5Z�o�`�naxsyeb�`c^F`�Z�`che^P��^5nc_axs_a`c^Doei5^PZ ~ beoe^5�9u
�eqrZtfz�/^Do�`D�9�I^Do�iD^�l�[�^9^Èüekp��xroe^gxso1`�h�xs_Pi*hk��z`�^Dn>[jhe^´`�he^5nRk�o�d®heZt[½xr`>��k�w�^5_¬k
dex�×!^5nc^5oeiD^ ~ Z�nPbeoe^5����qsZtf���^5om` ¯ Z�n>Z�b�`���b�` ± lÍx ~ Ýna��_>xroªZ�qsxs{�Z���Z�qsxs_�`�xri¬xroedebe_�`�ncxr^D_
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k�i´`(beoed�^DnBk¢{�^5oe^Dnck�qFZ�n��ek�na`cx}k�q#^Dìmbexrqsxsy�ncxsb��M�zxr^5[>� �ÍZäkpoe_a[�^Dn�`che^1ìmbe^D_�`�xsZ�o
[�^�oe^5^Dd`�Z�k�dedena^D_c_I`�[�Z(i5Z�oeiD^5��`�bek�q¶�enaZ�yeqs^5��_5�ÙÔÍxsnc_�`3l�[�^Rhk3��^�`�Z�xsoei5Z�nc� Z�n�ká`�^
xr��� ^Dn ~ ^Di5` ¯ � Z�benaoeZ�` ± i5Z���� ^5`cxr`cxsZ�o�xro�k/{�^5oe^Dnck�q�^Dìmbexrqsxryencxrbe� ~ nck��/^5[�Z�ncw�le[jhexri*h
nck�xs_a^D_>_cZ��/^9de^DqrxsiDkp`�^gi5Z�oeiD^5��`�bek�q�xr_c_abe^D_5� � Z��/�enc^5he^Do�_cxr��^�_abena��^5f�_�Z ~ `�he^9_a`�kp`�^
Z ~ `che^9k�na`Fxso1^D�Ry�^5dedexso�{(xs�/��^5n ~ ^Di´`Fi5Z���� ^5`cxr`cxsZ�o;xso«k�{�^5oe^Dnck�q¶^Dìmbexrqsxryencxrbe�àk�nc^
{�x���^5o;y�fr%Pxsoe_ayebena{�h�kpoed}|P^´f�L5^Dn~$ � ��� °�' l�%>k�ye_�L5^5[jxriqLy$ � ����� ' k�o�d;d�p © _a�enc^5��Z�om`
^´`Rkpqí�}$ � ����� ' ��ÚÙf�ok��/xsiR��k�i5ncZ�^Di5Z�oeZ��/xsig�/Zzd�^Dqs_F[jx�`�hªxs�/��^5n ~ ^5i5`>iDZ���� ^5`cxr`�xrZ�o
k�na^>k�ok�q�fMLD^Dd�y�fr|>k�k�_�$ � ����� ' �
�z^5iDZ�oed!l�[jhexsqr^�`�he^B{�^5oe^Dnck�q�^Dìmbexrqsxryencxrbe�V��xr^5[öZ ~ Ýna��_9iDk�o]y ^ ~ Z�nc�Rbeq}kp`c^Dd

k�_Ùk�_�`*kp`cxsiR��ncZ�yeqr^D��l`�he^��ek�na`cx}k�q�^5ì�b�xsqsxryencxrbe� ��xs^´[ xs_I��Z�na^¬i*hek�qsqr^Doe{�xroe{e���zxroeiD^
`che^PÝnc�/_�nc^5iDZ�{�o�xkLD^�kp`�`che^>��kpncw�^´`#iDqs^Dk�ncxroe{g_a`�k�{�^ple`�hkp`jna^3k�qrxkL5^DdB�encxriD^5_Dl�enaZ�Ýe`�_
k�o�d Z�`che^Dn9�pk�ncxsk�yeqs^5_9dexr×�^Dn ~ ncZ��7`�heZ�_a^k�o�`cxsiDxr�kp`c^Dd	lvx�`/xs_9okp`cben�k�q�`cZ¢k�_a_cbe�/^�l
`chkp`(Ýna��_�[jxrqsqInc^3kpi5`3�½��hexs_(^5_c_c^5o�`�x}kpqsqrf qs^Dk�de_�`�Zäk<qr^3k�naoexsoe{S�encZ�iD^5_c_DlI[jhe^Dna^
Ýna��_Bi*hkpoe{�^1`�he^5xsnBy ^D_a`�na^D_c� Z�oe_a^D_;beoede^5n�k<�k�n�`�xsk�qF^Dìmbexrqsxryencxrbe� ��xr^5[>lFbeo�`cxsq
`che^5fBkpnc^>oeZ�`j_abenc�enaxs_a^Dd;k�o�fz�/Z�na^PymfB{�^Doe^5n�k�q�^5ì�b�xsqsxryencxrbe�Û^5×�^Di´`�_Ikp`�`�he^>��k�ncwp^5`
i5qs^3kpncxso�{/_�`*k�{�^��v��Z ~ Z�na��beqskp`�^P_abei*h1k�qr^3k�naoexso�{/��ncZ�iD^D_a_Dl�[�^¬den�k3[¥Z�o;`�h�^¬na^DiD^5o�`
[�Z�ncwBZ�o;qs^Dk�ncoexroe{/xso�{�k��/^�`che^DZ�na^5`cxsi�_cxr`cbkp`cxsZ�oe_ ¯ ~ Z�nIna^Di5^Do�`F_abena��^5f�_P_c^5^���Z�beoe{$ � ��� °o' lÍÔbede^Domy ^Dna{1k�oedSå�^´��xsoe^}$ � ��� ²('}± �(��he^�qs^Dk�ncoexroe{B�encZ�iD^5_c_�[�^�^5����qsZtf ~ Z�n
Ýna��_�xs_�_cxr��xrq}k�n�`cZ9`che^Py ^D_a`jna^D�eq�f�d�f�okp��xriD_�xso({�k���^I`�he^5Z�nc^´`�xsiÙ_cxr`cbkp`cxsZ�oe_�[jxr`�h
Z�o�^R��ko�aZ�n#dexr×�^Dna^Doei5^�µ�%Pxr��^5o�`�h�^R�k�n�`�xsk�q�^Dìmbexsqrxsyenaxsbe�Ü�zxr^5[ Z ~ Ýnc�/_Dl `�he^RYÙk�_ah
^5ì�b�xsqsxryencxrbe�öZ ~ Ýenc�/_FiDZ��/� ^5`�xroe{�xroìmbk�o�`�x�`�xr^D_Ùxr_Ùde^5ncx���^Dd«xro;`�h�^�_a`�k�oedk�nad[vk3f
k�o�d9`che^Dna^ ~ Z�na^�Ýnc�/_�deZ�oeZ�`Xqs^Dk�nco/k�y Z�b�`¶^3k�i*h�Z�`�he^5nDl�yebz`�kpy�Z�bz`X^5×�^Di5`c_�na^D_abeqr`cxsoe{
~ naZ���Z�`�he^5nÙ��k�ncwp^5`c_D�Fâ�o�ek�na`cxsiDb�q}k�n5l�`che^5f�`*kpw�^�na^3k�qrxkL3ká`�xsZ�oe_jZ ~ Z�b�`c�eb�`Fxro�Z�`che^Dn
_a^Di5`cZ�nc_vk�oed ~ kpi5`�Z�n��enaxsiD^5_vk�_�{�x���^Do�k�oed(k�do�abe_a`�`�he^5xsn�y�^5_a`vna^D_a��Z�o�_c^D_jkp{�k�xso�_a`X`�he^
y ^D_�`Ina^D_a��Z�o�_c^D_#Z ~ Z�`�he^5nvÝnc�/_�`�Z9i*hk�o�{�^D_#xsoBZ�`che^Dn�_a^Di5`cZ�nc_Ik�oed ~ k�i´`�Z�n��enaxsi5^D_D�
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��he^>k����encZ�kpi*h�[�^P_abe{�{�^5_a`jxso/`�hexr_vi*hk��z`�^Dnv`cZ��/Zzde^5q�xr��� ^Dn ~ ^Di´`viDZ���� ^5`cxr`�xrZ�o
xro�k�{�^Doe^5n�k�q�^5ì�b�xsqsxryencxrbe� ~ nck��/^5[�Z�ncwgiDk�o�k�qr_cZ¬y�^Ik��e�eqrxs^5d/`cZ¬i5ZzZ�� ^Dnckp`�x���^#{�k��/^D_
¯ %>^5nc_cyek�i*h�kpoed���i*heoexs^´[jxsoed	$ � ����� '}± �

h'�� � -BECP2
â�oS`chexs_¬_c^5i5`�xrZ�o	l¶[�^�de^´��^DqrZ��äk��/Zzd�^Dq�`�Z1kpok�qrfML5^�`�h�^�dexr×�^Dna^Do�` � Z�bencoeZp`giDZ��gu
� ^5`cxr`�xrZ�oª�encZ�iD^5_c_c^5_9k�_c_aZzi5x}kp`c^DdS[jx�`�h¢d�xr×�^Dnc^5o�`�de^5{�nc^5^D_gZ ~ _aZ��ehexr_a`�xri3kp`cxsZ�o®k�y Z�b�`
{�^5oe^Dnck�q�^Dìmbexrqsxryencxrbe� ~ ^D^Dd�yk�i*wB^5×�^Di´`�_D�

��he^g�/Zzd�^Dq�xs_Ù_axs�/xsqsk�n�`�Z�`che^��/Zzde^5qÍb�_c^Dd«xroi*hk���`c^Dn��z�P��h�^RÝnc_�`>_c^5i5`�Z�nFxs_
na^D�ena^D_c^5o�`�^Dd9y�fRk�ogk�{�{�nc^D{�kp`�^��encZ�debei´`�xrZ�o ~ beo�i5`�xrZ�o	lá[jhe^Dna^3k�_�[�^�k�_a_cbe�/^�_a^Di´`�Z�nX�
`cZ¬i5Z�oe_cxr_a`�Z ~ o�xrde^Do�`�xri3k�qeÝenc�/_�i5Z��/��^´`�xso�{�xro9ì�bek�o�`�xr`cxs^5_D� © {�{�nc^5{�kp`c^#��ncZ�debei5`cxsZ�o
Z ~ _c^5i5`cZ�n>�¬xr_�{�xr��^DoBy�f

� I � ý I � ��� 
 �I � � � ��I ¯ $ ��� ±
Þ�ncZ�debei´`�xrZ�oBZ ~ k�Ýna�öx�xsoB_a^Di5`cZ�nI��xs_�de^´`�^Dna��xroe^Dd;k�_ ~ Z�qrqsZt[j_Dµ

�qF�� � ý FÈ� ��� 
�F�� � � � ��F�� ¯ $ �¸� ±
³®^9k�_c_abe��^�`chkp`PqrZt[vu�_cwmxrqsqs^5d;[�Z�ncwp^Dna_Rk�o�d1hexs{�h�u�_cwmxrqsqs^5d;[�Z�ncwp^Dna_¬kpnc^g�/Z�yexsqr^

k�i5ncZ�_a_¶xso�debe_a`cncxr^D_Dl�xí� ^��Í`che^5f¬i3kpo�[�Z�nawRxroR^Dx�`�he^5n¶_c^5i5`cZ�nD��å�kp`c^DnÍZ�o�[�^�[jxsqsqzk�okpqrfMLD^
[jhká`Rhkp�e��^5oe_>[jhe^DoS`che^/q}k�y Z�n ~ Z�naiD^/xs_�xs�/��Z�y�xsqs^p����Z�`*k�qXqsk�y�Z�nPxsoe�ebz`¬Z ~ qsZt[vu
_aw�xrqsqr^DdB[�Z�naw�^5nc_Fxr_I� � I ���r� � � F�� �j� � I �m��� � �F�� xr_j`che^Rqsk�y Z�njxsoe�ebz`IZ ~ hexs{�hzu�_aw�xrqsqr^Dd[�Z�ncwp^Dna_D�På�k�y Z�n#_cbe�e��qrf�Z ~ y Z�`�h;`�fz� ^D_ÙZ ~ q}kpy�Z�njxr_Ù{�x���^Do�ymf � � kpoed � � �Ùå�k�y Z�n
xr_R_cb��e�eqsxr^Dd<xroe^Dqsk�_a`cxsiDq�f«k�{�kpxso	�1�#Z�be_a^DheZ�qrde_qp��enc^ ~ ^Dnc^5oeiD^5_/k�nc^�na^D�ena^D_a^Do�`�^5d]y�f<k
� î\�mu|b�`�xrqsxr`�f ~ b�oei5`cxsZ�o	�¥â�oÇ`che^qsk�y�Z�n���k�ncwp^5`�`che^Dna^^´üzxr_a`�_�k�{�k�xroÄkSnc^Dk�qI[�k�{�^
naxs{�xrdexr`�fRk�oed/`�he^#beoe^5���eqrZtf�^Dd�Z�y�`*kpxso/k�Ý�üz^5d���^5nci5^Do�`*k�{�^ÙZ ~ `�he^j[vkp{�^I^Dk�nco�^Dd�y�f
`che^Dxrnv[�Z�nawmxsoe{9iDZ�beo�`�^Dna�k�n�`�_D�
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³®^jk�_c_abe��^W�z^Di´`�Z�n���`cZPy�^���^5n ~ ^Di´`�q�fRi5Z���� ^5`cxr`cxr��^pl�xí� ^���Ýnc�/_¶kpnc^v�enaxsi5^�`*k�wp^Dna_
k�o�dÇ��k\ü�xr��x�LD^B�enaZ�Ýe`�_5�¥Ô�xrnc�/_�xroÇ_c^5i5`�Z�nB�®�/xsoexr��x�LD^(iDZ�_a`�_�k�oedÇ`�h�^DoÄi*heZ�Z�_c^
ìmbk�o�`cxr`�xr^D_5���#Z\[½`�he^´f«i*heZzZ�_c^�ìmbkpom`cxr`cxs^D_>beo�de^Dn � Z�benaoeZ�`�iDZ��/� ^5`�x�`�xrZ�o[jxsqrq¶y�^
`che^ ~ Zzi5be_jZ ~ Z�ben�^´ü�k��/xsoká`�xsZ�oe_�k�oed�xs_�d�xs_ci5be_c_a^Dd;xso(`�he^>oe^Èü�`Ù_a^Di5`cxsZ�o!�
� ������� �S¦�¼FÉ�ÁF¦�À��S¦�»d�R£	Àeº�Àeº¿¦�Á º�Á7¹#£��!À�¦�É��
³®^Ùkp_c_cb���^�`�hekp`�Ýenc�/_�xro9_c^Di´`�Z�nv�>i5Z��/��^´`�^jxso/ìmbk�o�`�x�`�xs^5_D�¶��h�^IZ�y��a^Di5`cxr��^IZ ~ `�he^
Ýna��_�xr_v`�Z/��k\ü�xr��x�LD^I�encZ�Ý�`�_�[jhexsi*h;k�na^�{�xr��^5oBymf

� F�� � ÿ�F ¯ �qF ± � �GF�� è�� F�� ¯þù � J  J ù � J �qF�� ± ¯ $ � � ±
[jhe^5nc^��qF �������� I �qF�� I �

��he^�wp^5f�xs_c_abe^�xr_I[jhexri*h ~ ^D^Dd�yk�i*w�qrZzZ��e_#Ýenc�/_I[jxsqrq�`*k�wp^�xso�`�Z�k�iDi5Z�beo�`F[jhe^5o
`che^5f;i*heZ�Z�_c^�ìmbkpom`cxr`cxs^D_5�Ù³®^�iDZ�o�_cxsd�^DnÙ`�[�Z(dexr×�^Dna^Do�`Pqr^5��^5qs_IZ ~ _cZ���hexs_�`�xsiDkp`�xrZ�o�Z ~
`che^PÝnc�/_D�
�  [¡o¢ £  �£¥¤�¦�§ £ £ £�¨ ¡ £ §ª© «�¬§®¡�¯�¬�¢°«�¬v©	±Y²�¢ £ ¢ £ ¬v¯�³´��¤�«Eµ
â�o `che^;Ýenc_a`�i3k�_a^;Ýna��_�Z�oeq�fäiDZ�oe_axsde^5n��kpna`�xsk�q�^Dìmbexrqsxryencxrbe�M^5×�^Di´`�_�[jh�^DoÇ`�h�^5f
i*heZ�Z�_a^R`�he^5xsnIì�bek�o�`�xr`cxs^5_D�F��hexr_Fxs_#`�he^R��k�xro ~ ^Dkp`�b�nc^�Z ~ `che^�xroedebe_�`�ncxsk�q�Z�nc{�k�oexkLDkáu
`cxsZ�o;qsxr`c^Dnckp`�bena^��j��hexr_Ù�/^3k�oe_#`�hká`I[jx�`�h1k�i*hek�oe{�^¬xsoìmbk�o�`cxr`�xr^D_5l�Z�o�qrf(`�h�^��encxriD^
na^3k�i´`�xsZ�o;kpqsZ�oe{�`che^>de^D��k�oedB_ai*he^Ddeb�qs^¬[jx�`�hBiDZ�oe_a`�k�o�`Ih�Z�be_c^5heZ�qrd;xroeiDZ��/^Pxs_�i5Z�ozu
_axsde^5nc^Dd!� © qsqjZ�`�h�^Dn9��kpncx}kpyeqs^5_�kpnc^kp_c_cb���^5d `�Z®_a`*k3f]iDZ�o�_a`*kpom`D��æ�b�`(k ~ `c^Dn9`�he^
Ýna��_�hk3��^Fna^3k�qrxkL5^Dd�`che^Dxrn�ìmbk�o�`cxr`�xr^D_5lzxro�^Dìmbexrqsxsy�ncxsb��ðoeZ�`�Z�oeqrfg`che^F�enaxsi5^Fk�d��ab�_a`�_
¶A·°¸o¹»º#¼¥½j¼Y½A¹»º#ºM¾G¿À¿ÀÁoÂH¼`ÃoÄÀÅÇÆoÈ®ÂW¾�ÉK¹#ÂÊ¹#Ë´¾QÈÀ¹#ÅÇÌ�ÍK¹»È�¹Î¿/ÿqÁo¼´¿ÏÈÀ¹#ÅÇÌ(¾QÐoº#¼`½A¸o¼ÑÈÒ¸o¼ÓÄ�¿ÀÁ�Ô�¸�¾QÌ�¾G¿À¿ÀÁoÂHÃKÕÈÀ¹#ÅÇÌH¹#¿�ÄÀ¼�¾Ç¿ÀÅÇÌ�¾ÇÐoº»¼�½A¸o¼´ÌH¹»ÂHÃT¼ÓÄÀÖ�¼´Ô×ÈÒº»ØHÔÑÅGÂHÃ(¼ÓÈÀ¹»ÈÀ¹#ÙÇ¼®¿À¼´Ô×ÈÒÅÇÄ�¿�¾QÄÒ¼�¼ÓÂ\ÐT¼´Ú�ÚK¼´ÚÊ¹#ÌÛ¾ªÜG¼ÓÌo¼´ÄÒ¾ÇºK¼ÏÿqÁo¹»Õº»¹#ÐoÄÒ¹»ÁoÂ�Ö�Ä�¾QÂH¼´½ÅGÄÀÝyÞß¿À¼Ó¼áà`¾ÇÐ�¿ÀËÓ¼Ó½A¹ÎÔÑËá¾QÌ�Úxâ�¹Î¾QºYã&¶�äqåÇæèç¾ÇÌ�Ú�ÈÀ¸�¼áÚK¹Î¿ÒÔÑÁ�¿Ò¿Ï¹#ÅÇÌE¹»Ìéàz¹#Ì�¿ÀÐoÁoÄÒÜÇ¸¾QÌ�Úyê`¼ÓØDËÓ¼´Äáã»¶´äGäqåèçìëÑíxîUÌEÅGÁoÄHÂÊÅKÚK¼´º�Íj¿Ï¹#Ì�ÔÓ¼áÅGÌoº#Ø"¸o¹»ÜG¸KÕU¿ÏÝD¹#º»º#¼´ÚE½ÅGÄÀÝG¼ÓÄ�¿¥ÐT¼ÓÌo¼ÓÆoÈWÖ�ÄÀÅGÂ�Æ�ÄÒÂÃoÄÀÅÇÆoÈÒ¿´ÍÇÃ�ÄÀÅÇÆoÈvÂW¾�ÉK¹#ÂÊ¹#Ë´¾QÈÀ¹#ÅÇÌH½A¹#º»ºT¾QºÎ¿ÏÅYÂW¾�ÉK¹#ÂH¹»Ë´¼�¿Ï¸(¾QÄÒ¼Ó¸oÅGº#ÚK¼´Ä´ï ¿[ÁKÈÀ¹#º#¹&È�ØW¾Ç¿�º»ÅGÌoÜ¥¾Ç¿�ÈÀ¸o¼�¿À¸�¾ÇÄÀ¼ÅQÖ�¸o¹»ÜG¸KÕU¿ÏÝD¹#º»º#¼´Úw½ÅGÄÀÝG¼ÓÄ�¿v¹Î¿�ÌoÅÇÈAÈÀÅDÅHº#¾ÇÄÀÜG¼Çí
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`cZ`�he^ ¯ oe^5[ ± ìmbk�o�`cxr`�xr^D_5l�yeb�`/k�qr_cZ1k�qrq�Zp`�he^5n���kpncx}kpyeqs^5_Rxso¢`che^�_�fz_�`�^5�;l�k�oed<_aZ
deZ�`�he^¬yebede{�^´`�_FZ ~ `�he^¬heZ�be_a^DheZ�qrde_Pk�o�d�`�he^ ~ k�i5`cZ�nI��ncxsi5^D_5l�[jhexri*h1xso;`cbenco1^5o�`�^Dn
`che^�beoed�^Dncq�f�xsoe{d�^D��k�oedäk�oed<i5Z�_a` ~ b�oei5`cxsZ�oe_5�1��hexs_R��^Dk�oe_R`chkp`�`che^�iDZ�_a`9k�o�d
`che^¬d�^D��k�oed ~ b�oei5`cxsZ�oe_ji*hkpoe{�^�l�[jhexri*hxs�/�eqsxr^D_�`chkp`#Ýnc�/_#k�d��abe_�`I`che^Dxrnjy�^5_a`Fna^´u
_a��Z�o�_c^�ì�bek�o�`�xr`�f(`cZg`�he^�oe^5[Î_cxr`cbkp`cxsZ�o	l�k�{�k�xroBqs^3kpdexsoe{g`cZ�k9i*hk�o�{�^¬xro(`�he^��encxriD^
yebz`�k�qs_aZB`cZBk(i*hk�oe{�^9xro«`che^gyebed�{�^5`¬k�oed1`che^9iDZ�_�`�_Dl�xs�/�eq�fzxroe{�k(oe^´[ðìmbk�o�`cxr`�f
k�do�abe_a`c��^5om`�k�o�d _cZªZ�o	����hexr_/�/^3kpoe_/`chkp`9[�^;Z�yz`*k�xro�o�Z®_�`*kp`cxsiB_cZ�qrb�`�xrZ�o<yeb�`
k�d�f�ok��/xsi/k�d��abe_�`��/^Do�`���ncZ�iD^D_a_R[jxr`chSk�_a`�k�na`cxsoe{;��Z�xro�`Rkpoed<k�o®^Doede� Z�xrom`D��³S^
iDk�qsqX`�hexr_�d�f�ok��/xsi��encZ�iD^5_c_/Þ�kpna`�xsk�q�îXìmbexrqsxryencxrbe� � Z�benaoeZ�`9iDZ���� ^5`cxr`�xrZ�o ¯ ÞXî � ±�enaZzi5^D_a_D� © o�^Doede� Z�xrom`�xs_�k�iDZ�oe_�`�^5qsq}ká`�xsZ�o/Z ~ ìmbk�o�`�x�`�xs^5_Dlm�enaxsiD^5_DlzZ�b�`���b�`3l�^D�/�eqsZtf�u
�/^Do�`�^5`�ip�rl�_cbei*h `chkp`/Ýnc�/_/deZSoeZp`/[�k�o�`�`cZ¢k�do�abe_a`�ìmbk�o�`�x�`�xs^5_�kpomf��/Z�nc^�k�o�d
{�Z�Z�de_Ù��k�ncwp^5`c_Fk�na^�xso;^Dìmbexsqrxsyenaxsbe���jâ ~ `�he^¬_af�_a`c^D� i5Z�o���^Dna{�^D_F`cZ�_cb�i*h®k�_a`�^Dk�d�f
_�`*kp`c^gxso`�h�^gd�f�ok��/xsi��enaZzi5^D_a_�[�^gi3k�qrq�x�`>ÞXî � _a`c^3k�d�f_a`*ká`�^g^Dìmbexrqsxryencxrbe�;�>��he^
~ Z�qrqsZt[jxso�{>Ýe{�benc^Ixsqrqsbe_�`�n�ká`�^D_�`che^Ùd�f�okp��xriÙk�do�abe_a`c��^5om`v�encZ�iD^5_c_Dlzbeoede^5n�[jhexri*h�`�he^
Ýna��_v`�k�w�^¬k�qrq��pk�ncxsk�yeqr^D_vZ ~ `�h�^���nc^Di5^Ddexroe{/^Dìmbexsqrxsyenaxsbe�Ük�_j{�x���^DoB^Èü�i5^D��`�ÿ�F3�

0

0

0{Eq   } 1 2{Eq   }2{Eq  }1

21Eq

PEC PEC PEC

Eq Eq  state
steady

· �



³®^R^´ü�k��/xso�^RoeZt[ xso;��Z�nc^�de^5`�k�xsq�`�h�^Rde^5��k�o�d ~ beoei´`�xsZ�o�Z ~ k/heZ�be_a^DheZ�qrd ~ Z�n
{�Z�Z�d��/k�_�^Èüz�enc^5_c_c^5d1xso(^5ì�bekp`�xrZ�o ¯ $ � $m± µ

é F � �qF � ðÿ�F � ÿ I ¯ � �Òñ �� � ño� ±Óò ¯ $ � $m±
��he^9de^5��kpoed ~ b�oei5`cxsZ�oe_�k�na^�`�he^9_ck���^ ~ Z�n>kpqsq�h�Z�be_c^5heZ�qrde_D�9³S^9hk3��^/`chenc^5^/d�x ~ u
~ ^5nc^Do�`g`�f�� ^D_gZ ~ heZ�be_c^5heZ�qsd�_�[jhexsi*hädex�×!^5nRxso®`�he^5xsn�xroeiDZ��/^/y	�«â ~ [�^Bk�{�{�nc^D{�kp`�^
`che^�de^5��kpoed ~ beo�i5`�xrZ�oe_5lv[�^;hk3��^�`cZSnc^5�eq}kpiD^B`�he^;yebede{�^´`�yÇy�fä`�h�^k�{�{�nc^D{�kp`�^
xroeiDZ��/^�Z ~ `che^�[jheZ�qr^�^Di5Z�oeZ��¬f ¯ `che^ � î\�¢de^D��k�oed ~ beoei´`�xrZ�oe_gk�na^(beoex�`g^Dqsk�_a`cxsi
`cZ;xroeiDZ��/^ ± �9��he^�_�`*k�n�`�xroe{B��Z�xro�`¬Z ~ `che^�ÞXî � �enaZzi5^D_a_Rxs_>kpoSk�nayexr`cn�k�n�f ~ ^Dk�_cxryeqs^
qr^5��^5q�Z ~ ìmbkpom`cxr`cxs^D_¬�encZ�debei5^Ddäy�f®`che^�Ýna��_RxsoS_a^Di´`�Z�n/�z����he^Do¢`che^�Ýna_a`gZ�nade^Dn
i5Z�oedex�`�xsZ�o;Z ~ `�he^���ncZ�Ýe`Ù^Dìmbkp`cxsZ�o ¯ $ � � ± k�oed�`che^�de^5��kpoed�^5ì�bekp`�xrZ�o ¯ $ � $m± k�na^¬`�Zy ^>_cZ�q���^Dd�_cxr��beq�`*k�oe^5Z�be_aqrf ~ Z�nv`�he^��GF�� ¯ k�oed9ÿ�F ± le`�hkp`j��káüzxs�/xkL5^Ù�enaZ�Ýe`c_D�
ó ²�¯®²�¡o �£Ê¤�¦�§ £ £ £�¨ ¡ £ §ª© «�¬§®¡�¯�¬�¢°«�¬v©	±Y²�¢ £ ¢ £ ¬v¯�³ ó ¤�«xµ
��he^I_c^5iDZ�oed�i3k�_a^Ùxs_�`chkp` RTSUS!{�^5oe^Dnck�q�^5ìmbexsqrxsyenaxsbe� ^5×�^Di5`c_vk�na^#`�k�w�^5o�xso�`cZRk�i5iDZ�b�om`
y�f�`che^gk�{�^Do�`�_>kp`FZ�oeiD^�[jh�^Do«i*heZ�Z�_cxroe{�ìmbk�o�`�x�`�xr^D_D���#^Doei5^�l�i*hk�oe{�^D_Pxso�Z�b�`���b�`3l
�enaxsi5^D_vxro(k�qsq _c^5i5`cZ�nc_5li*hk�oe{�^5_�xso�`�káüz^D_�^´`�i���k�na^Fi3kpqsiDb�q}kp`c^Dd(k�o�d(^Do�`�^5nv`�he^P�enaZ�Ýe`
~ beo�i5`�xrZ�o	�`%>x���^Dog`che^�_a`�k�oedk�nad/k�_c_abe���z`�xsZ�oe_Xk�y Z�b�`�de^5��kpoed/k�oed9iDZ�_�` ~ beoei5`cxsZ�o�_Dl
`che^9_cZ�qrb�`�xrZ�o«Z ~ `chexs_P�enaZ�yeqr^D� ��b�_a`�y�^/_af��/��^´`�naxsigy ^Di3kpbe_c^�k�qsq¶Ýenc�/_Pxsoª_c^Di´`�Z�n
�Bk�nc^/xsd�^Do�`�xri3k�qÕ��ï�ká`�he^5��kp`cxsiDk�qsq�f;[�^�hk3��^�`�Z�i3kpqsiDb�q}kp`c^9`che^/��k�naw�^´`¬^5ìmbexsqrxsyenax}k
~ Z�nPd�xr×�^Dnc^5o�`¬ìmbkpom`cxr`cxs^D_��GF���i*heZ�_c^Do®y�fªk�qsq�Ýenc�/_D�/��he^Doª[�^/i3k�qriDbeqskp`�^�`che^9��kpn�u
wp^5`�^Dìmbexrqsxsy�ncxsb��;l xsoei5qsbed�xsoe{�`che^g�encZpÝe`�_5l�[jh�^DoªZ�oe^gÝnc�ô�Pi*hek�oe{�^5_�x�`�_Pìmbk�o�`cxr`�f
[jhe^5nc^Dk�_Fk�qrq	Z�`che^DnjÝnc�/_j_a`cxsqsq�i*h�ZzZ�_a^��GF�������h�^~�qF��íl[jhe^Dna^Rxr`#xr_#o�Z�`#�encZ�Ý�`*k�yeqr^xõUt
ö�÷qø õUSìõÏùqúQõ ø P ~ Z�n�k;i5^Dn�`*k�xro®Ýna�d�>`�Z;de^5��x}ká`�^�lÍ{�xr��^Doª`�hkp`Rk�qrq�Z�`�he^5n�Ýenc�/_�ûéü�þý
i*heZ�Z�_a^r�GF��|l�xs_R`che^ � Z�benaoeZ�`/YIk�_ch�_cZ�qrb�`�xrZ�o	�®YIZ�`c^�`�hká`�`�he^Bna^D_cb�qr`�xroe{1^Dìmbexrqsxryzu
naxsbe�Lxr_�`che^FZ�oe^#`�hká`áú ö RTSUSìÿ9��k\ü�xr��x�LD^5_ � F��íl�{�x���^5o�`�hká`vk�qrq�Z�`�he^5n�Ýna��_�xso�_c^Di´`�Z�n
�Bi*heZzZ�_c^9`�he^�_�k��/^�ìmbkpom`cxr`�f�l�_cxroeiD^/`�he^5_c^�^Dìmbexsqrxsyenaxsbe�à�pk�qsbe^5_�[jxrqsqXk�i´`�bkpqsqrf�y�^
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na^3k�qrxkLD^5d	�w!Ioede^5nÙ`�h�xs_ � Z�bencoeZp`FiDZ���� ^5`cxr`�xrZ�o��encZ�iD^5debenc^�k�{�^Do�`c_Ù`*k�wp^gk�qrq�{�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe� ^´×!^5i5`c_Ùxso�`cZ�k�i5iDZ�b�om`I`�hká`ÙZ�iDi5ben#[jh�^Do1k/ì�bek�o�`�xr`�fBxr_Ii*hek�oe{�^5d	�v³S^
iDk�qsq�`chexs_g_�`*kp`cxsi � Z�benaoeZ�`/iDZ���� ^5`cxr`�xrZ�o¢�enaZzi5^D_a_�%P^Doe^5n�k�q#î�ìmbexsqrxsyenaxsbe� � Z�b�ncoeZ�`
i5Z���� ^5`cxr`cxsZ�o ¯ %�î � ± �enaZzi5^D_c_5�

h'Óh @B03, ô12DQ¬4¶0D-/ó ÷øCPõ¶ô1254¶õ
� � � ��� �S¾X¨aº��FÉ¾�Àº¿¦�Á
��he^j�ena^Di5^Ddexroe{¬_a^Di´`�xsZ�o/Z�b�`�qrxsoe^5d�`�he^j{�^5oe^Dnck�qe^Dìmbexrqsxryencxrbe� na^Dqskp`�xrZ�oe_ch�xs�e_¶y ^5`�[�^D^5o
ìmbk�o�`cxr`�xr^D_gkpoed]Zp`�he^5n���kpncx}kpyeqs^5_ ~ Z�ngy Z�`�häÞXî � kpoedl%�î � ��â�o<`�hexr_�_c^5i5`cxsZ�oä[�^
iDk�qsxryen�kp`c^R`�h�^��/Zzd�^DqXk�oedª^´ü�k��/xso�^gheZt[ð`�he^�ÞXî � k�oed«`�he^y%>î � nc^D_abeqr`c_>dexr×�^Dn
xroÇ`�^Dna��_�Z ~ k�{�{�na^D{�kp`c^^D�/�eqrZ\f��/^Do�`3� ³®^1iDZ�oe_axsde^5n�`�h�^ ~ Z�qsqrZ\[jxroe{S�ek�n�k��/^5`c^Dn
i5Z�oe_a`c^Dqrq}kp`cxsZ�o ¯ _c^5^�`�k�yeqs^ ¯ $ ��� ±c± µ

��kpyeqs^ $ ����µ
Þ�kpn�k��/^5`c^Dnc_ ��k�qsb�^D_
� % �¸·
ý I �
� �I I�� �I F�
ý F �
� �F I�� �F F�� � ��%
� � $�%� ù��!Òmé	��
 � �����
ê % � ²

��he^;�k�n�kp��^´`�^Dna_�� I kpoed�®F�xsoä`�h�^�b�`cxsqsx�`�f ~ beo�i5`�xrZ�o]k�nc^�i*heZ�_a^DoÇ`�Zªxs�/�eq�f
`chkp`P_a^Di5`cZ�n¬��hk�_>k(��^5nci5^Do�`*k�{�^/Z ~ � %�� Z ~ `�he^g^5iDZ�o�Z��Rf��R��hexs_P�/^3k�o�_F`�hkp`�k
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heZ�be_c^5heZ�qsd«_a��^5oede_9� %�� Z ~ hexr_Pyebede{�^5` ~ Z�nP{�Z�Z�d«��[jhe^Do«`�he^g��ncxsi5^D_>Z ~ {�Z�Zzd<�
k�o�d({�ZzZ�dB�gk�na^F^Dìmbk�qÕ�Xå�kp`�^5nvZ�o�[�^>[jxrqsq�k�ok�q�fMLD^Ù[jhká`jhk��e� ^Doe_v[jh�^Do�_c^Di´`�Z�n#�
hkp_Xk>� ^DnaiD^5om`�k�{�^#Z ~ � %�� Z ~ `�he^�^5iDZ�o�Z��Rf���ï�Z�nc^5Z\��^Dn5l�[�^ ~ Zzi5be_�Z�o�k�o9^Dq}kp_a`�xriDx�`�f
Z ~ _abeye_�`�xr`cb�`�xrZ�o�Z ~ ������y ^5`�[�^D^5o�`che^Ù`�[�Zg{�ZzZ�de_�xso�`che^Fb�`cxsqrxr`�f ~ beoei´`�xrZ�o	��³®^Ù[jxsqrq
k�qr_cZ(kpok�qrfML5^R[jhkp`>hkp�e��^5oe_Dl	[jh�^Do«`�he^�^5q}k�_�`�xriDxr`�f�Z ~ _abeye_a`cxr`cb�`�xrZ�o1y�^´`�[�^5^Do«`�he^
i5Z�oe_cb�����`cxsZ�oB{�Z�Z�de_�de^Di5nc^Dk�_c^5_I`�ZB��� $ �
� � � �|� �S¾X¨Ó��¼P¨¿¾�Àº¿¦�ÁFÅÇÆÈ¦�É���;� ¾XÁF§����;�
³®^PÝnc_�`Fk�oek�qrfMLD^�ÞXî � �!æ�^Di3kpbe_c^�[�^�hk3��^�`�Z/i3k�qriDbeqskp`�^>kgÝ�ü�� Z�xso�`jxsoB`�h�xs_ji3k�_a^�l
[�^9oe^D^5d¢k(_a`�k�na`cxsoe{(� Z�xso�` ~ Z�n>Þ�î � l�`�hekp`>xs_F[�^9oe^D^5dSk(��k�ncwp^5`�^Dìmbexrqsxsy�ncxsb��àZ ~
xroexr`cx}k�q���kpqsbe^5_¬Z ~ ìmbk�o�`�x�`�xs^5_>xsoS_a^Di´`�Z�nR�z����he^�d�f�ok��/xsi5_�nabeoe_Rk�_ ~ Z�qsqsZt[j_5µ¬��he^
^5iDZ�oeZ��Rf�_�`*k�n�`�_F[jx�`�h�`che^���k�ncwp^5`P^5ì�b�xsqsxryencxrbe� ~ Z�nPkpo1k�ncy�xr`�nck�naf ~ ^Dk�_cxryeqs^¬xsoex�`�x}kpq
�pk�qrbe^>Z ~ ìmbk�o�`cxr`�xr^D_Û�qF��í�vÔ^3kp_cxsy�xsqsx�`�f��/^3kpoe_#`chkp`j`�h�^¬kp{�{�nc^5{�kp`c^�ìmbkpom`cxr`�f��GFÙi3kpo
y ^>�encZ�debei5^Dd�y�fBbe_axsoe{9`�h�^Rk3�pk�xsqsk�yeqr^Fq}k�y Z�n5��æ�bexsqrdexsoe{gZ�o�`chkp`#^Dìmbexrqsxsy�ncxsb��;lm`�he^
Ýna��_Íxso�_a^Di´`�Z�nX�Ùi*h�ZzZ�_a^vìmbk�o�`�x�`�xr^D_��kÙqsk � Z�b�ncoeZ�`¶ymfRiDZ�o�_cxsd�^Dncxroe{Pk�qrq���kpncx}kpyeqs^5_�k�_
i5Z�oe_a`�k�o�`�^ÈüziD^D�z`�`�h�^I�enaxsi5^IZ ~ {�Z�Zzd��z�¶��h�^Ùi*heZ�_a^Do�ìmbkpom`cxr`cxs^D_�k�na^I��ncZ�debeiD^5d�k�o�d
ykp_c^DdSZ�o®`che^�na^D_cb�qr`�xroe{�o�^5[ � Z�benaoeZ�`�YÙk�_ah¢^Dìmbexrqsxsy�ncxsb��;l�{�^5oe^Dnck�q�^Dìmbexsqrxsyenaxsbe�
~ ^5^Ddeykpi*w�_¬`*k�wp^��eq}kpiD^�l�k�oedSk;oe^´[Ü��k�naw�^5`¬^Dìmbexrqsxryencxrbe� xs_>de^´`�^5nc�/xsoe^5d	�Bâ�oS`�he^
oe^Èü�`�_�`�^D�!leÞXî � yk�_c^5d�Z�o/`�hexr_Xoe^5[Ä��k�naw�^5`�^Dìmbexrqsxryencxrbe� `�k�w�^5_��eqsk�iD^pl�qr^3k�d�xsoe{P`�Z
oe^´[Îìmbk�o�`cxr`�xr^D_5l ~ Z�qsqrZ\[�^Dd(y�f�kgoe^´[¥��kpncw�^´`j^Dìmbexrqsxsy�ncxsb�� k�o�d;_aZ/Z�o	�

��he^gìmbe^5_a`�xrZ�oªk�ncxr_c^5_Dl�x ~ `chexs_Ù�encZ�iD^5debenc^gi5Z�o���^5nc{�^5_Rk�o�d1x ~ _cZel�[jhe^Dna^/d�Zz^5_Pxr`
i5Z�o���^Dna{�^g`�Z�C��ÍZBkpoe_a[�^Dn>`�hexr_Fìmbe^D_�`�xrZ�o	l�qsZ�Z�w;kp`FÝ{�b�nc^(�\·zµ��Po1`che^gheZ�naxkLDZ�om`�k�q
k�o�d���^Dn�`�xri3k�q!káüz^D_�ìmbk�o�`�x�`�f�qr^5��^5qs_H�GF���k�nc^Ù_cheZt[jo	��ÔZ�n�`chexs_vk�oed�`�h�^Poe^´ü�`�Ý{�b�nc^D_
`che^1ombe��y ^Dn(Z ~ Ýna��_�xroÄ_c^5i5`�Z�n��S_chk�qrqÙy ^ª·z� ��he^`�[�Zäi5bena��^D_�xso Ý{�benc^<�\·
na^D�ena^D_c^5o�`F`�he^ ~ Z�qrqsZt[jxsoe{gna^Dqskp`�xrZ�oe_ch�xs�e_5µ���he^�Ýnc_�`Fqrxsoe^F`�k�w�^5_Pk/_a��^5iDx�ÝiRìmbk�o�`cxr`�f
Z ~ käÝenc� xso�`�h�^ªo�Z�ozu�i5Z��/��^´`�xr`cxr��^1_c^Di´`�Z�n�äZ�o `che^Skpye_ci5xs_c_ck�lPi3kpqsiDb�q}kp`c^D_(`�he^
��k�ncwp^5`/^Dìmbexrqsxryencxrbe� ¯ �enaxsiD^5_Dl�Z�b�`���b�`3l�^D�/�eqsZtf��/^Do�`��r��� ± l�kpoed�`che^Do�de^5ncxr��^D_9`�he^

� �



ÞXî � ìmbkpom`cxr`�f ~ Z�n¶kÙÝna�½x ¯ [jhexri*h/xr_Í`che^�_�k��/^ ~ Z�n¶k�qsqmÝnc�/_¶xro�_c^5i5`�Z�n�� ± yebexrqsdexroe{Z�o(`che^¬iDk�qsi5beq}ká`�^DdB^5ì�b�xsqsxryencxrbe�L�pk�qsbe^5_#k�_j_a`*kpna`�xroe{9��Z�xso�`3����he^�iDb�na��^�nc^5�enc^5_c^5om`c_
k�qrq�iDZ���yexsoekp`�xrZ�oe_�Z ~ ì�bek�o�`�xr`cxs^5_�{�^Doe^5n�kp`cxsoe{#^Dìmbexrqsxsy�ncxsb�� �pk�qrbe^D_Ík�_�_a`�k�na`cxsoe{#��Z�xso�`�_
k�o�d;ÞXî � ìmbkpom`cxr`cxs^D_5�X��he^>Z�`�he^5n�iDben���^�xs_v`che^Pxsde^5o�`�xr`�f ¯ â�d ± �N�zxsoei5^F`�he^>xrde^Do�`�x�`�fhkp_�k�_a`c^D^D� ^Dn�_aqsZ�� ^I`chk�o�`che^PZ�`�h�^Dnvi5bena��^�le`�h�^F��Z�xso�`vZ ~ xrom`c^Dna_c^Di´`�xrZ�o(xs_�k�_a`*kpyeqs^
Ý�ü(��Z�xro�`3�X��hexs_j�/^3k�o�_j`chkp`#nc^5��^Dkp`�^5d�ÞXî � l xí� ^���`�he^�ÞXî � �enaZzi5^D_c_5l k��e�enaZ�k�i*he^5_
`che^�ìmbk�o�`�x�`�f��qF�� y ^DqrZ�oe{�xroe{I`cZ>`che^�xso�`c^Dnc_a^Di´`�xsZ�ogZ ~ `che^v`�[�Z�i5bena��^D_5����h�^vÝ�üg� Z�xso�`
xr_Í`�h�^�ÞXî � _a`c^3k�dzf�_a`�kp`�^�^Dìmbexsqrxsyenaxsbe��ì�bek�o�`�xr`�f~�qF��í��YIZ�`c^�`chkp`Xk�qrq�Ýnc�/_¶xsoR_c^Di´`�Z�n
��i*heZ�Z�_c^>`�h�^�_ck��/^Pì�bek�o�`�xr`�f��qF���y�^5i3k�b�_c^�y�^5xsoe{9xsd�^Do�`�xri3k�qÕ�

© _>kpqsnc^Dk�d�f���^5om`cxsZ�o�^Dd	l!`che^ ¯ _�`*kp`cxsi ± %�î � _cZ�qrb�`�xrZ�oxs_P_�f����/^5`cncxsiDk�qÍk�_F[�^5qsq
y ^DiDk�be_c^jkpqsqmÝnc�/_�k�na^vxsde^5o�`�xsiDk�qí�ª�zZPx ~ [�^v`�k�w�^v`che^Û%>î � _aZ�qsbz`�xsZ�o��qF�� ~ Z�n�k�qsqmÝna��_
û�ü�lý l��pk�n�fR`�h�^�ì�bek�o�`�xr`�fRZ ~ Ýnc� �5l�i3kpqsiDb�q}kp`c^�`�he^���k�naw�^5`¶^Dìmbexsqrxsyenaxsbe� ¯ xsoei5qsbedexroe{�enaZ�Ýe`c_ ± l�`�he^w�qF���`�hká`���káüzxs�/xkL5^D_X�encZpÝe`�_vZ ~ Ýnc�n�5l���be_�`v^´ü�k�i´`�q�f�y ^Ù^5ì�bek�q `cZ��qF��
¯ _c^D^PÝ{�benc^9� ��± �
� � � �Ò� ÂÄ£�Åe¼P¨|ÀeÅ
â ~ [�^�iDZ��/�k�na^XÝe{�benc^I�\·jk�oed>Ý{�bena^Ù� � l\[�^�_a^D^�`chkp`�`�he^��enaZ�Ýe`���k\ü�xr��x�LDxroe{vìmbk�ozu
`cxr`�f¬xso�Ý{�b�nc^P� � ¯ %�î � ± qsxr^D_�k�y�Zt��^j`che^jÞXî � _a`c^3k�dzf�_a`�kp`�^�^5ìmbexsqrxsyenaxsbe� ìmbk�o�`�x�`�f��
� Z�nanc^5_c� Z�oedexroe{�qrf�lpb�oe^D�/�eqsZtf��/^Do�`Ík�_c_aZzi5x}kp`c^Dd¬[jx�`�h¬ÞXî � [jxrqsq�y ^�h�xs{�he^5n�`�hk�o¬beozu
de^5n"%>î � ��³�h�fªdeZ�Ýna��_>`�^5oedS`cZ�i*heZ�Z�_c^ ~ ^5[�^Dn�ìmbkpom`cxr`cxs^D_>`�hek�o¢Z���`cxs��k�q�k�o�d
`che^Dna^Dy�f«iDna^3kp`c^gqs^D_a_>^D�/�eqsZtf���^5o�`F[jhe^Doª`�he^´f ~ k�xrq�`cZ�i5Z�oe_axsde^5n>k�qsqÍ{�^Doe^5n�k�q�^5ìmbex�u
qrxsyenaxsbe�Û^5×�^Di´`�_Ikp`jZ�oei5^KC

��ZRÝoed(Z�bz`�`�h�^Fnc^Dk�_cZ�o ~ Z�n�`�h�^Ùy ^Dhk3��xsZ�n�beoede^5n�ÞXî � i5Z����ek�nc^5d�[jxr`ch�%�î � l
[�^�Ýna_a`Rxsqsqrbe_a`cn�kp`c^gìmbk�o�`�x�`�fSi*heZ�xsiD^5_Rbeo�de^DnRÞ�î � x ~ Ýnc�/_>`*k�wp^�`�h�^°%>î � ^5ìmbex�u
qrxsyenaxsbe� �pk�qsb�^D_(k�_B_�`*k�n�`�xso�{<��Z�xro�`3� â�o Ý{�benc^<� ° [�^«hk3��^«�eqsZp`c`�^5dÇ`�he^«�enaZ�Ýe`
~ beo�i5`�xrZ�oe_�k�{�kpxsoe_�`P`�he^/ìmbk�o�`�x�`�xs^5_D�y�Foe^�i5bena��^�xr_P`�he^/�encZpÝe` ~ beoei5`cxsZ�oªZ ~ kBÝenc�
��b�oede^Dn"%�î � k�_¬xso®`che^�Ýe{�benc^�y�^ ~ Z�nc^ ¯ k�qrq�Ýnc�/_�ûyü�ôý _�`*k3f�xsoe{kp`¬`che^Dxrn�%>î �

� �



_aZ�qsb�`cxsZ�o(ìmbkpom`cxr`cxs^D_ ± ����he^RZp`�he^5n#i5bena��^Rxr_v`�he^��encZpÝe` ~ beoei5`cxsZ�o�Z ~ k9Ýenc� �jb�oede^Dn
ÞXî � yk�_a^Dd¢Z�oª`che^�^5ìmbexsqrxsyenaxsbe�à`�hkp`�i5Z�ncna^D_c� Z�oed�_¬`�ZB`�h�^�%>î � _cZ�qrb�`�xrZ�o ¯ `chexs_�/^3k�o�_Ù[�^�`�k�w�^g`che^R�pk�qsb�^D_PZ ~ `chexs_F^5ìmbexsqrxsyenaxsbe�àk�_Ù`che^g_a`�k�na`cxsoe{���Z�xro�` ~ Z�nFÞXî �
k�o�d�`�he^5oB�pk�n�f�Z�oeqrfé�qF��#Z ~ Ýnc��� ± � © _�[�^>_a^D^�lzÝnc� ��`c^Doed�_v`�Zgi*heZ�Z�_c^>k�_a��kpqsqs^5n
ìmbk�o�`cxr`�f(beo�de^DnjÞXî � _a`�k�na`cxsoe{ ~ naZ��Ü`che^PZ���`cxs��k�q!� Z�xrom`vZ ~ %�î � ��YIZp`�^F`�hekp`�`�he^
i5bena��^D_Fxrom`c^Dna_c^Di´`Pkp`#`�h�^¬`�nabe^RZ���`�xr��k�q!��Z�xro�` ¯ `�he^���k\ü�xr��be�öZ ~ `�he^�%�î � �enaZ�Ýe`
~ beo�i5`�xrZ�o(Z ~ Ýna� � ± ����hexs_vhek��e� ^Doe_�y ^DiDk�be_c^�kp`�`�hexr_v��Z�xso�`�k�qrq `che^F�pk�ncxsk�yeqr^D_�i5Z�ozu
_axsde^5nc^DdB`�Zgy ^>iDZ�o�_a`*kpom`#beo�de^Dn#ÞXî � hk3��^>`�h�^F��kpqsbe^5_Ikpqs_cZgna^3k�qrxkL5^Dd(beoed�^Dnw%�î � �
�zZ�[jhe^Do�`�he^5_c^I�pk�nax}k�y�qs^D_�k�na^Ixroe_c^5na`c^Dd�xrom`cZ�`che^#�encZ�Ý�` ~ beo�i5`�xrZ�o	lm`�he^j�pk�qsb�^IZ ~ `�he^
�enaZ�Ýe` ~ beoei´`�xrZ�o�xr_�Z ~ iDZ�benc_a^#`che^I_ck��/^Ùk�_�beoed�^DnÊ%�î � l�[jhe^Dna^I`che^D_a^I�pk�qsb�^D_XZzi5iDben
�abe_�`�xro®`�h�^�^Dìmbexrqsxsy�ncxsb�� iDZ�nanc^5_c� Z�oedexroe{�`�Z;`�he^��encZ�Ý�`���káüzxs�/xkLDxroe{(ìmbk�o�`�x�`�fSZ ~
Ýna�2�5�

��ZP^´üz�eq}kpxsoR`che^�[jncZ�oe{P�encZpÝe`�^D_�`�xr��kp`cxsZ�o�y�fRÝna��_Í`�hkp`�qs^Dk�d�`�ZPkFqrZt[�^5n�ìmbk�ozu
`cxr`�f�i*h�Z�xsi5^¬beo�de^DnIÞXî � `�hk�o�beoed�^Dnw%�î � l[�^¬xrde^Do�`�x ~ f ~ Z�b�n#^´×!^5i5`c_D����h�^¬�enaZ�Ýe`
~ beo�i5`�xrZ�o ~ k�iD^5dÇy�f�`che^;Ýenc�/_ ¯ _c^D^;^Dìmbkp`cxsZ�o ¯ $ �¸· ±a± de^5��^5oede_�Z�oÄ·ªk�nc{�b���^5om`c_D�
�Ík�yeqr^ ¯ $ � � ± _aheZt[j_F[jhexsi*h1kpnc{�be�/^Do�`c_Ùxso�`�he^¬�encZpÝe` ~ beo�i5`�xrZ�okpnc^RZt��^Dnc^5_a`cxs��kp`�^5d
y�f9kFÝna�a��k�o�d9[jh�xsi*h�k�nc^jbeoed�^Dnc^5_a`cxs��kp`�^5d	l�[jhe^Do9`�he^�Ýna�ðde^´�zxskp`�^5_wu �"!Yt#!\RTú�u"$
~ naZ��à`che^x%>î � _aZ�qsb�`cxsZ�o;ìmbk�o�`�x�`�f�[jxr`ch`�he^RZ�`�he^5nFÝnc�/_F_�`*k3f�xsoe{Bkp`Ù`�he^5xsn�%>î �
ìmbk�o�`cxr`�f��

� F�� � ÿ�F ¯ �qF ± � �qF�� è�� F�� ¯þù � J  J ù � J �qF�� ± ¯ $ �¸· ±
��Z1beoede^5nc_a`�k�oedä`*k�y�qs^ ¯ $ � � ± l¶[�^(hk3��^B�eqsZp`c`�^5d<xsoSÝe{�benc^1� ² Z�oe^�Z ~ `che^(xs�gu

� Z�na`�k�o�`>��kpncx}kpyeqs^5_Dl�ok��/^Dqrf�`�he^/�encxriD^>ÿ�F�Z ~ {�Z�ZzdS�z�(â�o®`che^9Ý{�bena^�l�Z�oe^�Z ~ `�he^
i5bena��^D_�_cheZt[j_X`�he^��enaxsi5^v`�hkp`�[jxrqsq�k�i5`cbk�qsq�fRy ^�nc^Dk�qsx�LD^5d9k�_c_aZzi5x}kp`c^Ddg[jxr`ch�kPi5^Dna`�k�xso
ìmbk�o�`cxr`�f;�qF��gxsoª��k�ncwp^5`�^5ìmbexsqrxsyenaxsbe������h�xs_�xs_>[jhkp`gkBÝnc�d�P[�Z�b�qsdS_a^D^�b�oede^Dn
%>î � l�[jhe^Dna^jxr`�hkp_¶`�he^�[jheZ�qr^��exsi´`�bena^vZ ~ `�he^�^5iDZ�o�Z��Rfgxrog��xroed ¯ `che^jZ�`�h�^Dn¶Ýna��_

��$



��kpyeqs^ $ �¸�zµ
çj^5��^Dombe^ î�_a`cxs��kp`�xrZ�o beo�de^Dn

ÞXî � nc^Dqskp`�x���^ `�Z
%>î �

â����kpi5`jZ�oBZ�b�`c�eb�`Ik�oed
^D�/�eqsZtf���^5o�` b�oede^Dn
Þ�î � na^Dqskp`�x���^F`�Zé%>î �

ÿ�F Zt��^5nc^5_a`�xr��ká`�^Dd oe^D{�ká`�xr��^
�GF�� u u
� Z�_a`�_
ù � beo�de^Dna^D_a`cxs��kp`�^5d oe^D{�ká`�xr��^
 beo�de^Dna^D_a`cxs��kp`�^5d oe^D{�ká`�xr��^
ù � Zt��^5nc^5_a`�xr��ká`�^Dd ��Z�_axr`cxr��^

k�q�[vk3f�_Xi*heZ�Z�_cxroe{P`�he^w%>î � u|Z���`cxs��k�q[�GF�� ± �Í��he^IZp`�he^5n�i5bena��^Ixr_¶`�he^j�enaxsi5^#^Èüz��^5i5`�^5d
y�f9kFÝna�a��d�^5��x}kp`cxsoe{ ~ naZ�� `che^�%>î � _cZ�qrb�`�xrZ�o9k�_�_�`*k�n�`�xso�{�� Z�xrom` ¯ [jxr`chg`�he^�Z�`che^DnÝna��_I_a`�ktf�xroe{Bkp`Ù`che^Dxrn�%>î � ìmbkpom`cxr`cxs^D_ ± [jx�`�hx�`�_FÞXî � �zxr^5[>l�iDZ�oe_axsde^5ncxroe{�Z�oeq�f
`che^�xro�`�^Dnck�i5`cxsZ�o�_Py�^´`�[�^5^Do��qF���k�oedBÿ�Ft�/â ~ [�^�i5Z����ek�nc^g`�h�^/`�[�Z�i5bena��^D_DlÍ[�^/Z�yzu
_a^Dna��^�`�hká`R[jxr`ch<kde^5iDnc^Dk�_cxroe{1ìmbk�o�`�x�`�f	�GF��álÍ`�he^���ncxsi5^¬ÿ�Fgnaxs_a^D_�qr^D_c_Rxso¢��k�ncwp^5`
^5ì�b�xsqsxryencxrbe� `chk�oÝna�ô�&%('MõUt*)�$�[jxr`ch1xr`c_FÞXî � ��xs^´[>�P��he^gnc^Dk�_cZ�o ~ Z�nI`chexs_I�ehe^´u
oeZ���^5oeZ�o9xs_�k�_ ~ Z�qrqsZt[j_Dµª!Ioed�^Dn�Þ�î � l�kPÝnc�a��nc^5iDZ�{�o�xkLD^5_�`�he^jÝnc_�`�xsoei5nc^3kp_c^#Z ~ ÿ�F
k�_a_cZ�iDxskp`�^5d�[jxr`�hBk�qrZt[�^5nvìmbk�o�`�x�`�f���æ�b�`v[jhekp`jxr`�deZz^5_�oeZ�`�na^3k�qrxkL5^Ùxs_�`�hkp`�[jxr`�hBk
qrZ\[�^Dn�ìmbkpom`cxr`�f(na^3k�q�xroeiDZ���^FZ ~ `che^>^DiDZ�oeZ��Rf(d�^DiDna^3k�_a^D_5����hexr_jxso�`�b�nco�xs�/�eqsxr^D_vk
de^5iDqrxsoe^>xso�de^5��k�o�d ~ Z�nj{�Z�Zzd�� Ò��,+ {�Z�Zzdª����æ�^5i3k�b�_c^RZ ~ `�h�^¬na^3k�q�[�k�{�^Rnaxs{�xrdexr`�f
^5���eqrZtfz�/^Do�`�d�^DiDna^3k�_a^D_#oeZ�`�Z�oeqrf�xso(_a^Di5`cZ�n#��yeb�`#k�qr_cZ�xro(_c^5i5`�Z�nP������hexs_�xr����qsxs^5_
k(de^5iDqsxroexso�{��encZ�debei´`�xrZ�o«Z ~ {�ZzZ�d<��l	[jhexri*hª`c^Doede_P`cZ�nck�xs_a^�`�he^9�enaxsi5^Fÿ I nc^Dqskp`�x���^
`cZ>ÿ�F3�\�zZ9`�he^Pnaxs_c^PZ ~ ÿ�F ¯ na^Dqskp`�x���^Ù`cZ>ÿ I ± xs_�oeZ�`#kp_�yexs{/k�_�^Èü�� ^Di´`�^5d�beoed�^Dn#ÞXî � �
��he^>Zt��^5nc^5_a`�xr��ká`�xsZ�o�Z ~ `che^>�encxriD^P^5×�^Di´` ¯ k�oedB`�h�^Dnc^ ~ Z�nc^P`che^>nc^5��^Dombe^ ± qr^3k�de_�`cZ�k
qrZ\[�^Dn�ìmbkpom`cxr`�fBi*heZ�xsiD^�k�o�d�hek�_�`�he^5nc^ ~ Z�nc^�k/o�^D{�kp`cxr��^�xr���ek�i5`�Z�o�^5����qsZtf���^5om`D�

çj^D{�k�nadexso�{¬`�h�^FiDZ�_�`�^5×�^Di´`�_5l ù � xs_�k�_c_abe��^5d�`�Z�y ^Ùi5Z�oe_�`*k�o�`jy�f�Ýenc�n�5l�yebz`vxsona^3k�qrxr`�f�x�`jxsoei5nc^Dk�_c^5_Dl�xí� ^���xr`jxr_�beoede^5nc^D_�`�xr��kp`c^Dd	����hexs_jhkp�e��^5oe_#y�^5i3k�be_a^¬[jhe^5o}�GF

� ·



de^5iDna^3k�_a^D_�debe^�`�ZF`che^jdeZt[jom[�k�nad�de^´��x}kp`cxsZ�ogZ ~ Ýna� �5l�`�h�^��encxriD^¶ÿ�FXxso�iDnc^Dk�_c^5_ ¯ yeb�`Zt��^5nc^5_a`�xr��ká`�^Dd ± l�qs^3kpdexsoe{B`�Z;kBhexs{�h�^Dn>�encxriD^/xsoed�^´üBÿ ¯ ÿ I�- � ± �(ÔZ�n>k�iDZ�o�_a`*kpom`
�/xsoexr��be�Ünc^3kpqÍ[�k�{�^¬`che^Ro�Z���xrok�q�[�k�{�^ ù � ��b�_a`FxroeiDna^3k�_a^¬`che^Dna^ ~ Z�na^�� © i5`�bek�qsq�f`chexs_�oe^D{�kp`�x���^Ùi5Z�_a`�^5×�^Di´`v[�Z�beqsd�y ^Fkpo�k�na{�be�/^Do�` ~ Z�nX`�h�^IÝna�Û`cZ��enaZzdeb�iD^Ù�/Z�na^�l
yebz`9xr`gxr_�oeZ�`9_a^D^Do!lvk�oed<`chexs_�qr^3k�d�_�`�ZªkqsZt[�^Dng�enaZzdeb�i5`�xrZ�o<`�hkpo<Z���`�xr��kpq�k�o�d
`che^Dna^ ~ Z�na^R�/Z�nc^>beoe^5����qsZtf���^5om`D�jÔZ�n#k�_cxr��xrq}k�n�nc^3kp_cZ�o�`che^>`*káü�nckp`�^  deZ�^D_IoeZ�`_�`*k3f<iDZ�oe_a`�k�o�`3l�yeb�`9xso�iDnc^Dk�_c^5_Dµ�³�x�`�h��qF9de^5iDqrxsoexroe{el�qs^5_c_g� ^DZ���qs^(k�na^(^D�/�eqsZtf�^Dd	l
[jhexri*h(��^Dk�oe_v�/Z�na^Ùbeoe^5����qsZtf���^5om`Dlei3kpqsqsxroe{ ~ Z�nvk�hexr{�he^5n�`*k\ü�nckp`�^Ù`cZ�Ýok�o�iD^Pxr`D�
��he^�k�y�Zt��^g^5×�^Di5`c_>k�qsq�qs^Dk�d�`cZ(k�o1Zt��^5nc^D_�`�xr��kp`cxsZ�o�Z ~ `�he^R�encZ�Ý�`�_Dl	k�oed`�h�^Dnc^ ~ Z�nc^
`cZBkBqrZt[½ìmbk�o�`cxr`�fi*h�Z�xsi5^9k�oed«qsZt[ ^D�/�eqsZtf���^5o�`3�R��h�^/Z�oeqrf��pk�ncxsk�yeqs^pl!`�hekp`Pi3kpo
y ^�iDZ�b�om`c^Dnck�i5`cxsoe{>xs_ ù � ��³�h�^Do9Ýnc� ��na^Ddebei5^D_Xxr`c_�Z�b�`c�eb�`3l�qr^D_a_�qsZt[ _awmxsqsqr^DdR[�Z�naw�u
^5nc_vkpnc^#^D�/�eqsZtf�^5d	l�xr����qrf�xsoe{>k�qsZt[�^Dn���k�na{�xsokpqe�encZ�debei´`�x��zx�`�f9Z ~ `che^Ùhexr{�hzu|_cwmxsqrqs^Dd!l
qr^3k�dexroe{�`�Z;kBde^Di5qsxso�xsoe{([�k�{�^����Foª`che^�Zp`�he^5n�hek�oed	l�`�he^/hexr{�hzu�_awmxsqsqr^Dd[�k�{�^9i3kpo
xroeiDna^3k�_a^�y ^DiDk�be_a^�Z ~ `che^>xsoei5nc^3kp_cxso�{>ÿ�F3�N� ~ iDZ�benc_a^>`che^>hexs{�hzu�_aw�xrqsqr^Dd�[�k�{�^>dex�×!^5n�u
^5om`cx}k�q!y�^´`�[�^5^Do�_a^Di´`�Z�n>��k�oedB_c^5i5`cZ�nI�gd�xs�/xsoexr_che^5_�y ^Di3kpbe_c^�hexs{�hzu�_aw�xrqsqr^Dd�[�Z�ncwp^Dna_
iDk�o��/Zt��^Ùy ^5`�[�^D^5o(_c^5i5`�Z�nc_D�Xâ�o�Z�ben�_axs��b�q}kp`cxsZ�oe_¶`che^#oe^5`�^5×�^Di5`�xs_�k¬yex�`�oe^D{�ká`�xr��^�l
xÕ�Ö^p� ù � de^5iDna^3k�_a^D_#kRqsx�`c`cqs^�l�[jhe^5o��qF��jde^Di5nc^3kp_c^D_5����h�^PZ\��^Dna^D_a`cxs��kp`�^5d(hexs{�hzu�_aw�xrqsqr^Dd
[�k�{�^j[jhe^Do(d�^5��x}kp`cxsoe{�deZt[jo�[vkpncde_�[�Z�beqrd�qr^3k�d9`�ZRk.'Mõ0/"' ö úP�enaZzdeb�i5`�xrZ�o9`�hk�o�Z��zu
`cxs��k�qíl�yeb�`�`chexs_jiDZ�beo�`�^Dnck�i5`cxsoe{9^´×!^5i5`Ixs_�Zt��^5nciDZ���� ^Doe_ckp`�^5d�y�f(`�h�^�Zp`�he^5n�^5×�^Di5`c_D�
� � � � � ÂÄ¦1�P¼FÅ�ÀeÁF£�ÅzÅ
â�o�`�hexr_�_a^Di´`�xsZ�o¬[�^�^´ü�k��/xso�^�`che^�xr���ek�i5`�Z ~ `�hena^D^��k�n�kp��^´`�^Dna_ÍZ�o¬`�h�^�^5���eqrZtfz�/^Do�`
Z�bz`�iDZ���^5_vbeoede^5nw%�î � k�oedBÞXî � µe`�he^Pombe��y ^Dn�Z ~ Ýenc�/_vxso�`che^PoeZ�ozu|iDZ��/� ^5`�x�`�x���^
_a^Di5`cZ�nj�zl�`�he^Ù^Dq}kp_a`�xriDx�`�f9Z ~ _cbey�_a`�x�`�b�`cxsZ�o�y�^´`�[�^5^DoB`�he^IiDZ�oe_abe�/��`�xrZ�o�{�Z�Zzd�_Ù�Pk�o�d
�zlek�oedB`�he^>_cx�LD^>Z ~ `�he^>_a^Di5`cZ�nI�zle[jhe^5nc^�ÞXî � Z�n�%�î � `*k�wp^���q}k�i5^��

��Z�xrqsqsb�_a`�nckp`�^#`�he^>^´×!^5i5`IZ ~ `che^>�Rf�Z��exsi�ÞXî � ��xs^5[�iDZ��/�k�na^Dd([jxr`ch(`�he^�i3k�_a^�l
[jhe^5nc^Pkpqsq�{�^Do�^Dn�kpq�^5ì�b�xsqsxryencxrbe�ð^´×!^5i5`�_vk�nc^Ixsoei5Z�nc� Z�n�ká`�^Dd�y�f/`che^I`che^ÙÝna��_ ¯ %>î �

� �



��xs^´[ ± lm[�^#hk3��^I�eqsZp`c`�^5d�kp{�{�nc^5{�kp`c^I^5���eqrZtfz�/^Do�`�k�{�kpxsoe_�`�`�he^Io�b���y�^5n�Z ~ Ýna��_Xxso
_a^Di5`cZ�n¬�z�y�zxsoei5^9xso1`�hexr_P_c^5i5`�xrZ�o«[�^�k�ok�q�fMLD^g`�he^/i3kp_c^�l�[jhe^5nc^�k�qsq¶qsk�y Z�n ~ Z�naiD^9xs_
�/Z�yexrqs^¶kpiDncZ�_c_�xsoed�be_a`cncxs^5_Dlt`�h�^XÝe{�benc^5_�k�nc^�qsk�y�^5qs^5dF[jxr`�h32 
 ð �Y�Foe^XiDb�na��^�xsoFÝe{�benc^� � xr_v`�he^�ÞXî � ^5ì�b�xsqsxryencxrbe�Û^D�/�eqsZtf��/^Do�`jZ�b�`ciDZ��/^�lexÕ�Ö^p�Xk�{�{�na^D{�ká`�^F^5���eqrZtfz�/^Do�`
xro`�he^g_�`�^3kpd�f1_a`�kp`�^gZ ~ `che^gd�f�ok��/xsi�Þ�î � �encZ�iD^5_c_D�R��he^gZ�`�h�^DnPiDb�na��^ ¯ ��k�naw�^5dxro�Ýe{�benc^�� � ± xr_Bk�{�{�na^D{�kp`c^«^D�/�eqsZtf���^5o�`;na^D_abeqr`cxsoe{äxsoÄ`che^B%>î � ^Dìmbexrqsxryencxrbe�;�
��he^�`�hexrncdSi5bena��^(xs_�^D�/�eqsZtf��/^Do�`�na^D_cb�qr`�xroe{�b�oede^DnR��^5n ~ ^Di´`�i5Z���� ^5`cxr`cxsZ�o	l�[jhexri*h
[�^g`*k�wp^9k�_>k(y�^5oei*he��k�ncw�����he^ ~ k�i´`3l	`chkp`P^5���eqrZtfz�/^Do�`>beo�de^Dn�%>î � xs_Fk�qr[�k3fz_
hexr{�he^5n�`�hkpogbeoede^5nXÞ�î � xs_�`che^viDZ�oe_c^5ì�b�^Doei5^ÙZ ~ `�h�^�qsZt[�^5n¶ìmbk�o�`�x�`�f�i*heZ�xsiD^�b�oede^Dn
ÞXî � `�hk�o�beoede^5n�%�î � ����he^�qs^5_c_#Ýnc�/_I`che^Dna^gk�nc^¬xso�`�he^���k�naw�^5`Dl�`che^R_�`�ncZ�oe{�^Dn
`che^B�encxriD^�^5×�^Di5`�Z ~ i*heZ�Z�_cxroe{Sk«qsZt[ ì�bek�o�`�xr`�fäxr_Dl�yeb�`�k�qs_aZ1`�he^�Zt��^Dna^D_�`�xs��kp`cxsZ�o
Z ~ `chexs_F^´×!^5i5`Dl�_cZ(`�hká`>ÞXî � � ^Dn ~ Z�nc�/_F�k�n�`�xsi5beq}kpncqrfByek�d«nc^Dqskp`�x���^�`�Zr%>î �Î~ Z�nPk
_a��k�qrq!ombe��y ^Dn#Z ~ Ýnc�/_D�X³�he^5o;`�h�^�ombe�Ry�^5n#Z ~ Ýna��_�xroeiDna^3k�_a^D_Dl�`�h�^���ncxsi5^>^5×�^Di5`
y ^Di5Z���^5_g_c��k�qsqr^DnRk�oed�_c��k�qsqr^DnDl�_cZ«`�hkp`g`che^(Z�b�`ciDZ��/^D_gi5Z�o���^5nc{�^B`�Z1`�h�^�na^D_abeqr`
beo�de^Dn9� ^Dn ~ ^5i5`9i5Z���� ^5`cxr`cxsZ�o	�ª��he^Bdexr_a`*kpoeiD^(y ^5`�[�^D^5o]`�h�^BÞ�î � i5bena��^�k�oed<`�he^
%>î � iDben���^�de^5iDna^3k�_a^D_gk�_�[�^5qsqÕlÍy ^DiDk�be_c^�oeZ�`¬Z�oeqrf1`che^���ncxsi5^�^´×!^5i5`g� ^Dn�_c^pl¶yeb�`
k�qr_cZ�`che^>yex}k�_�b�oede^DnIÞXî � qsZ�Z�_c^5_�xs�/��Z�na`*kpoeiD^p�

Ô�xr{�benc^�� % _aheZt[j_/`che^B_�k��/^(iDb�na��^5_�kp_9Ýe{�benc^«� � l�y�b�`/oeZt[ [jxr`ch�k ¯ qsZt[�^5n ±^5q}k�_�`�xsi5xr`�fÄZ ~ _cbey�_a`�x�`�b�`cxsZ�oËZ ~ ��� $ �ã��he^¢�ká`c`�^5ncoËZ ~ `�h�^SiDb�na��^5_1nc^5��k�xroe_(`�he^
_ck���^�^´üzi5^D��` ~ Z�nj`�h�^Rdexr_a`*kpoeiD^¬y�^´`�[�^5^Do1`�he^¬iDben���^5_D�Ù³�x�`�hk�qsZt[�^5nI^5q}k�_�`�xriDxr`�fBZ ~
_abeye_a`cxr`cb�`�xrZ�o1`�he^ ¯ ��Z�_axr`cxr��^ ± �encxriD^g^´×!^5i5`�Z ~ �encZ�debei5xsoe{BqsZt[ ìmbk�o�`�x�`�xs^5_Py�^5iDZ��/^D_
_�`�ncZ�oe{�^Dn5le_cZ�`chkp`�`che^Pdexs_�`*k�o�iD^FZ ~ `che^>ÞXî � k�oedr%>î � i5bena��^>`cZ�`�he^Py ^Do�i*he��kpncw
i5bena��^ ¯ ��^5n ~ ^5i5`>iDZ���� ^5`cxr`�xrZ�o ± xsoei5nc^3kp_c^D_5�gæ�b�`P[jx�`�h`che^gqsZt[�^DnP^Dqsk�_a`cxsi5xr`�f;Z ~ _cbeyzu
_�`�xr`cb�`�xrZ�o«`�he^�y�x}k�_�Z ~ `�h�^��enaxsiD^�^5×�^Di´`gxsoei5nc^Dk�_c^5_gk�_¬[�^Dqrqíl¶_aZ�`�hekp`R`che^�dexr_a`�k�oeiD^
y ^5`�[�^D^5o;`�h�^¬ÞXî � k�o�d�`che^�%�î � i5bena��^¬xroeiDna^3k�_a^D_�`�Z�Ze�

â�o�Ô�xs{�benc^>���F`�he^Pi5bena��^D_#k�nc^P��qsZ�`a`�^DdBkp{�k�xso ~ Z�n�k�oB^Dqsk�_a`cxsi5xr`�f/Z ~ _cbey�_a`�x�`�b�`cxsZ�o
Z ~ �����zl�yebz`�oeZt[][�^�iDZ�oe_cxrde^Dn�kF_a^Di´`�Z�n�_axkLD^�Z ~ � %�� xsoe_�`�^3kpdgZ ~ � %�� ����hexr_���^Dk�oe_
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`chkp`3� I k�oed4�®FRxso1`che^�bz`�xsqrxr`�f ~ beoei´`�xsZ�o®kpnc^9i*heZ�_a^DoS`cZ;xr���eq�f;`chkp`�heZ�b�_c^Dh�Z�qsde_
_a��^5oed«� %5� Z ~ `che^DxrnIyeb�de{�^5`c_ ~ Z�nj{�Z�Z�d�/k�oed ²�%6� ~ Z�n#{�Z�Zzdª��[jh�^Do1�enaxsiD^5_IZ ~
{�Z�Z�d��Pk�o�d�{�Z�Zzd��Rk�nc^I^Dìmbk�qÕ�¥�Fy��zxrZ�be_aqrf�l�`�he^I^D�/�eqsZtf��/^Do�`vdex�×!^5nc^5oeiD^Fy ^5`�[�^D^5o
%>î � k�oed�ÞXî � xsoei5nc^Dk�_c^5_D����he^#iDZ�o�_c^Dìmbe^5oeiD^ÙZ ~ `che^#Z\��^Dna^D_a`cxs��kp`�xrZ�o9Z ~ `�he^#�encxriD^
^´×!^5i5`vy ^Di5Z��/^D_���Z�na^jxs�/��Z�n�`*k�o�`�[jhe^5o�`�h�^Ù_c^5i5`cZ�n�_axkL5^Ùxso�iDnc^Dk�_c^5_D����he^Idexs_�`*k�o�iD^D_
`cZ9`che^>��^5n ~ ^5i5`#iDZ��/� ^5`�x�`�xrZ�o�^D�/�eqrZ\f��/^Do�`jZ�b�`ciDZ��/^>xsoei5nc^Dk�_c^�k�_�[�^DqsqÕ�
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Figure 15: Convergence of Cournot Quantities
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Figure 16: Profits of Firm j (GEC)
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Figure 17: Profits Firm j (PEC/ GEC)
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Figure 18: Price 2 (PEC/ GEC)
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Figure 19: Competition and Employment (Mob)
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Figure 20: Competition and Employment (Mob)
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Figure 21: Competition and Employment (Mob)
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h'87 +�, , -/.10323054	6 -98�4�OC :<QR.S-/TVUB-/TXW#C
â�o�`chexs_I_c^5i5`�xrZ�o�[�^�^´ü�`c^Doed1Z�b�nFk�okpqrf�_cxr_I`�Z/`�he^Ri3k�_a^�l�[jh�^Dnc^¬`�he^R[jh�Z�qs^¬q}k�y Z�njxs_
xr���/Z�yexrqs^��
� �:9v���  ¢¡F£¥¤ ¦#§P£�¨
��he^;��Z�de^5q#na^D��k�xso�_/`che^�_ck���^�k�_�y ^ ~ Z�nc^ ~ Z�n/`che^��/Z�_a`��k�n�`3�Ëå�k�y�Z�n���k�ncwp^5`
i5qs^3kpncxso�{�_ ~ Z�nFqrZt[vu�_cwmxrqsqs^5d�[�Z�ncwp^Dnc_P[jxrqsq�_�`�xrqsq�oeZ�`>heZ�qrd1y�^5i3k�b�_c^9Z ~ `�he^gna^3k�q�[�k�{�^
naxs{�xrdexr`�f�l�[jhe^5nc^Dk�_Ih�xs{�hzu|_cwmxsqrqs^5d�q}k�y Z�nv��k�naw�^5`c_jiDqs^Dk�nD�

© {�k�xso([�^¬kpok�qrfML5^>`che^>^5×�^Di´`�_#Z ~ ÞXî � kpoed�%>î � xro�_a^Di´`�Z�nI�z�
� �:9v�|� ¹Iº�»½¼P¨¿¾�Àº¿¦�ÁÃÂÄ£�Åe¼P¨|À�Å
��he^I�k�nck���^´`�^5nc_ ~ Z�n�`che^ ~ Z�qsqsZt[jxroe{>_cxs�Rbeq}kp`cxsZ�o�_Xk�nc^j`�he^I_�k��/^Ik�_�xro�`�h�^I�/Z�yexrqsxr`�f
iDk�_c^p�Rå�Zt[vu�_aw�xrqsqr^Dd�[�Z�ncwp^Dna_¬kpnc^�oeZt[ dexr��xrde^Ddxro�`�Z�`�[�Z({�ncZ�b��e_DµF· $ i3k�o[�Z�naw�xso
_a^Di5`cZ�n��Rk�oed � iDk�o�[�Z�ncw�xso;_c^Di´`�Z�nP�z�F�#xs{�hzu|_cwmxsqrqs^5d�qsk�y Z�n ~ Z�nciD^¬xs_Ùk�qs_aZ�dex��zxrde^Dd
xrom`cZI`�[�ZP{�ncZ�be�e_¶Z ~ � � [�Z�ncwmxso�{Fxso�_a^Di´`�Z�nv�vk�oed $ xroR_a^Di5`cZ�nX�zl�_cZÙ`chkp`¶��ncZ�debei5`cxsZ�o
Z ~ {�ZzZ�d9�Ù��k�w�^5_�� %�� Z ~ `�Z�`�k�qz��ncZ�debei5`cxsZ�o ¯ [�^�hekt��^�iDZ�o�_a`*kpom`Xna^5`cbencoe_¶`cZP_ciDk�qs^ ± ���he^�i3k�qriDbeqskp`�xrZ�oe_ ~ Z�njÞXî � k�oed{%�î � k�nc^>_cxr��xrq}k�nX`�Zg`che^>��Z�y�xsqs^Iq}k�y Z�n ~ Z�nciD^
iDk�_c^p�¶Ô�xr{�benc^����j_cheZt[j_�`che^�Þ�î � _�`�^3kpd�fR_�`*kp`c^�^5ìmbexsqrxsyenaxsbe��k�oed¬Ýe{�benc^v� � de^D�/Z�ozu
_�`�n�ká`�^D_�`che^�%�î � _aZ�qsbz`�xsZ�o	�
� �:9v�Ò� ÂÄ£�Åe¼P¨|ÀeÅ
â ~ [�^�i5Z��/�k�nc^(Ý{�benc^���ªkpoed]Ý{�benc^� � l�[�^�_a^D^�`�hkp`/`�h�^;�enaZ�Ýe`���k\ü�xr��x�LDxroe{
ìmbk�o�`cxr`�f«xso«Ý{�b�nc^�� � ¯ %�î � ± qsxr^D_Eù ö S;�"! `che^�Þ�î � ^5ì�b�xsqsxryencxrbe� ìmbkpom`cxr`�f«oeZt[>�
� Z�nanc^5_c� Z�oedexroe{�qrf�lmbeoe^D�/�eqrZ\f��/^Do�`�k�_c_aZzi5x}kp`c^Dd/[jxr`�h�ÞXî � [jxsqsq�y�^#qsZt[�^DnX`�hk�o�beozu
de^5n�%>î � � ³�h�fdeZ�Ýna��_I`�^Do�d`�Z(i*heZ�Z�_c^gh�xs{�he^5nÙìmbk�o�`cxr`�xr^D_Ù`chk�o1Z��z`�xs��k�q�k�o�d

° �



`che^Dna^Dy�f(iDna^3kp`c^P��Z�nc^Ù^5����qsZtf���^5om`�[jhe^Do(`�h�^5f ~ k�xrq `cZgiDZ�o�_cxsd�^Dn�k�qrq�{�^Doe^5n�k�q	^5ìmbex�u
qrxsyenaxsbe�Û^5×�^Di´`�_Ikp`jZ�oei5^KC

��he^F��ko�aZ�n�dex�×!^5nc^Do�iD^Fxr_�oeZt[�`�hekp`�[�k�{�^5_vZ ~ hexr{�hzu|_cwmxsqrqs^Dd9� ^DZ���qs^Ùna^3k�i´`v��b�i*h
_�`�ncZ�oe{�^Dnj`�Z/ìmbk�o�`�x�`�fBi*hk�oe{�^D_Ùxro�`che^�xs�/��Z�y�xsqsx�`�f/i3k�_a^��vâ|`c_Ioe^5{�qs^5i5`Ibeoede^5nÙÞXî �
Zt��^5nci5Z���� ^Do�_�kp`c^D_#k�qsq Z�`che^Dn�^´×!^5i5`�_5�X�ÍZ9xsqrqsbe_�`�nckp`�^j`�hexr_v� Z�xso�`3l�[�^P^Èü�k���xroe^Pk�{�k�xso
ìmbk�o�`cxr`�fi*h�Z�xsi5^D_Pbeoed�^Dn�%>î � k�o�d®ÞXî � [jxr`�h`che^E%>î � ^5ì�b�xsqsxryencxrbe�ö�pk�qsb�^D_Pk�_
_�`*k�n�`�xso�{;� Z�xso�`D�;ÔÍxs{�bena^�� $ xr_Rk�oek�qsZ�{�Z�be_P`�Z�Ý{�bena^�� ° � © _¬[�^�_c^5^�l¶Ýna�-��oeZt[
`c^Doede_¶`cZPi*heZ�Z�_c^jkFhexr{�he^5n¶ìmbk�o�`�x�`�f�beoed�^DnXÞXî � _a`�k�na`cxsoe{ ~ ncZ�� `�he^�Z���`�xr��k�qm� Z�xso�`
Z ~ %>î � �

�Ík�yeqs^ ¯ $ � � ± _cheZt[j_�kp{�k�xso!lm[jh�xsi*h(k�na{�be�/^Do�`�_�xso/`�he^I�encZ�Ý�` ~ beo�i5`�xrZ�o�kpnc^ÙZt��^Dn�u
^5_a`�xr��ká`�^Dd(y�f�kRÝnc� ��kpoed([jhexsi*h�k�na^Pbeoede^5nc^D_�`�xr��kp`c^Dd	lz[jhe^Do(`�h�^FÝnc�Üde^5��x}ká`�^D_
ø�< !\RTú´u"$ ~ naZ��¥`�he^H%�î � _cZ�qsb�`cxsZ�o�ìmbk�o�`�x�`�f�[jx�`�hR`che^�Zp`�he^5nÍÝna��_�_a`�ktf�xroe{Pkp`�`�he^5xsn
%>î � ìmbk�o�`cxr`�f��RYIZ�`c^�`�hká`P[�^goeZt[½^´ü�k��/xsoe^gkpo ø�< !\RTú´ude^5��x}ká`�xsZ�o1Z ~ k(Ýenc�rpÖ_
ìmbk�o�`cxr`�f�i*heZ�xsi5^F_cxroeiD^#[�^F[�k�o�`v`cZ�beoede^5nc_�`*k�oed([jh�f(ÞXî � f�xs^Dqrde_�Z�b�`��ebz`�i*heZ�xriD^D_
yexr{�{�^5n�`�hkpo�%>î � ¯ _�`*k�n�`�xroe{ ~ ncZ��ß`�he^�%>î � _cZ�qrb�`�xrZ�o ± �

��kpyeqs^ $ � � µ
çj^5��^Dombe^ î�_a`cxs��kp`�xrZ�o beo�de^DnÞXî � nc^Dqskp`�x���^ `�Z

%>î �
â����kpi5`jZ�oBZ�b�`c�eb�`Ik�oed^D�/�eqsZtf���^5o�` b�oede^DnÞ�î � na^Dqskp`�x���^F`�Zé%>î �

ÿ�F beo�de^Dna^D_a`cxs��kp`�^5d oe^D{�ká`�xr��^
�GF�� u u
� Z�_a`�_
ù �F Zt��^5nc^5_a`�xr��ká`�^Dd oe^D{�ká`�xr��^
 Zt��^5nc^5_a`�xr��ká`�^Dd oe^D{�ká`�xr��^
ù �F beo�de^Dna^D_a`cxs��kp`�^5d ��Z�_axr`cxr��^

YIZp`�^(`�hká`g`�he^�_c^5iDZ�oed]iDZ�qrbe�/o<xso<`*k�y�qs^ ¯ $ � � ± xr_�`�he^B�/xsnancZ�n�xr��kp{�^�Z ~ `�he^
_a^DiDZ�oedÇiDZ�qsbe�/oäZ ~ `�k�yeqs^ ¯ $ � � ± y ^DiDk�be_a^;[�^�iDZ�oe_cxrde^Dn�k�o ø�< !\RTú´u]de^´��x}kp`cxsZ�oäxso
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ìmbk�o�`cxr`�xr^D_5� ��ZSna^5��xs^´[ã`*k�y�qs^ ¯ $ � � ± [�^;hk3��^�eqrZ�`c`c^Dd]xso]Ýe{�benc^��·1Z�oe^�Z ~ `�he^
xr��� Z�na`�k�o�`P�pk�ncxsk�yeqs^5_Dl�ok��/^Dq�f`�h�^/[�k�{�^ ù �F Z ~ hexr{�hzu|_cwmxsqrqs^Dd1� ^DZ��eqs^9[�Z�ncwmxsoe{�xso
_a^Di5`cZ�nj�z��â�o�`�he^IÝ{�bena^ÙZ�oe^IZ ~ `�h�^ÙiDb�na��^5_�_cheZt[j_�`che^Ù[�k�{�^#`�hkp`�[jxsqrq�kpi5`�bek�qsq�fgy�^
na^3k�qrxkLD^5d�k�_a_cZ�iDxskp`�^5d�[jxr`ch�kRi5^Dn�`*k�xro�ìmbk�o�`�x�`�fE�qF��jxso���k�naw�^5`�^Dìmbexrqsxsy�ncxsb�� ¯ %>î � ± ���he^/Z�`che^Dn�iDben���^�xr_P`�he^9[vkp{�^�^Èü�� ^Di´`�^5d¢y�fSk(Ýna�d��de^5��xskp`�xroe{ ~ naZ�� `che^�%>î �
_aZ�qsb�`cxsZ�o ¯ [jxr`�h/`�he^#Z�`che^DnXÝnc�/_�_a`*k3f�xso�{�kp`�`�he^5xsnN%>î � ìmbkpom`cxr`cxs^D_ ± [jxr`�h�xr`c_�ÞXî �
��xs^´[>l�iDZ�oe_axsde^5ncxroe{BZ�oeqrf;`�he^9xrom`c^Dnck�i5`cxsZ�oe_Py ^5`�[�^D^5oB�qF���k�o�dBÿ�Ft� � Z����ek�ncxroe{�`�he^
`�[�Z¢iDb�na��^5_Dlj[�^�Z�ye_c^5na��^�`�hká`�[jxr`chÇk�o]xsoei5nc^Dk�_cxroe{Sìmbk�o�`cxr`�f��qF��(`�he^�[vkp{�^ ù �Fnaxs_c^5_¶�/Z�nc^vxrog��kpncw�^´`�^Dìmbexrqsxryencxrbe�¥`�hk�o�Ýenc� � �>= û �@?eê b�oede^Dn�x�`�_�ÞXî � ��xr^5[>�¶��he^
na^3k�_aZ�o ~ Z�n�`chexs_��ehe^5oeZ��/^DoeZ�oRxs_�k�_ ~ Z�qrqsZt[j_Dµ®!#oede^5n�ÞXî � l�k�Ýna�l��`*kpw�^D_�`�he^ ~ k�i´`�Z�n
i5Z�_a`c_¬kp_�{�xr��^5oSkpoed®d�Zz^5_�o�Z�`�^´üz��^5i5`Rk(i*hk�oe{�^/Z ~�~ k�i5`cZ�nPiDZ�_a`�_>[jhe^5oSi*hk�o�{�xsoe{
`che^Iìmbkpom`cxr`�f ¯ Z�oeqrf�xso�`�^5n�k�i´`�xsZ�oe_Xy�^´`�[�^5^Do(ìmbk�o�`�x�`�f/k�oed��encxriD^#k�nc^#iDZ�oe_cxrde^Dna^Dd�y�f
`che^ÙÝna��_ ± �Xæ�b�`�[jxr`�h�k�hexs{�h�^Dn�ìmbkpom`cxr`�f�le��Z�nc^ÙqrZt[vu�_cwmxrqsqs^5d�k�na^F^D�/�eqrZ\f�^Dd(xro�`�he^
_a^Di5`cZ�nDlpn�k�xr_cxroe{v`�he^X��k�nc{�xsok�qp�encZ�debei´`�Z ~ hexr{�hzu|_cwmxsqrqs^Dd!����hexs_�xsoP`cbenco�xs�/�eqsxr^D_�kjncxr_c^
Z ~ `�h�^#h�xs{�hzu|_cwmxsqrqs^5dR[vkp{�^��¶��h�^#b�oede^Dna^D_�`�xs��kp`cxsZ�o9Z ~ `�he^�[�k�{�^ ¯ kpoedg`�he^5nc^ ~ Z�nc^�`�he^i5Z�_a`c_ ± qr^3k�de_#`�Z�k�hexs{�he^DnIì�bek�o�`�xr`�f�i*heZ�xsiD^�k�oedhkp_I`�h�^Dnc^ ~ Z�nc^�k���Z�_cxr`cxr��^¬xr���kpi5`
Z�o�^D�/�eqrZ\f��/^Do�`3�]��hexs_/^5×�^Di´`�xr_9��^Dn�f]_�`�naZ�oe{¢kpoed]Zt��^Dnci5Z��/��^5oe_�kp`c^D_(kpqsqvZ�`che^Dn
¯ iDZ�beo�`c^Dn�kpi5`�xroe{ ± ^´×!^5i5`�_5�çj^D{�k�nadexso�{�`che^���ncxsi5^9^5×�^Di5`Dl�ÿ�F¬xs_>beoed�^Dnc^5_a`cxs��kp`�^5d	����he^�k�nc{�b���^5om`�kp`�xrZ�o«xs_
k�oek�qsZ�{�Z�be_�`�Z�`che^R�/Z�yexrqs^>i3kp_c^�µ�³�x�`�hkpoxsoei5nc^Dk�_cxroe{��enaZzd�bei5`cxsZ�o;Z ~ �qFtlmÿ�F ~ kpqsqs_5�
æ�bz`#`che^�hexs{�h�^Dnj{�^Do�^Dn�ká`�^Dd;xsoei5Z��/^�qr^3k�d�_j`cZ�h�xs{�he^5njde^D��k�oed;k�oed��encZ�debei´`�xrZ�o;Z ~
{�Z�Z�d]��k�_¬[�^Dqrqíl�qr^3k�d�xsoe{(`�Zk ~ k�qrq�xso®`che^���ncxsi5^�Z ~ {�Z�Zzd���l�Z�n�`cZ1k;qr^D_c_¬_a`cncZ�oe{
~ k�qrq�Z ~ ÿ�FRnc^Dqskp`�x���^9`�Z�ÿ I ��æ�^Di3kpbe_c^�Z ~ `�he^�beoede^5nc^5_a`�xr��ká`�^DdS�encxriD^¬ÿ�F3l�`�h�^�Ýna��_
`c^Doed(`�Zgi*h�Z�_c^ ~ ^5[�^Dn�ìmbk�o�`cxr`�xr^D_v`chk�oBZ���`cxs��k�qíl�[jhexri*h�i5nc^Dkp`�^5_#qr^D_a_�^D�/�eqsZtf���^5o�`3�
��he^([�k�{�^BZ ~ qsZt[vu�_awmxsqsqr^Dd¢[�Z�ncwp^Dna_�xr_g_a`�xrqsq�k�_c_abe��^5d�`cZ«y�^BiDZ�oe_a`�k�o�`�y�f¢Ýna�=�5l
yebz`9xso¢na^3k�qrxr`�f®xr`�d�^DiDna^3k�_a^D_5l�xí� ^��ªxr`�xs_�Zt��^5nc^5_a`�xr��ká`�^Dd!�S��hexr_ghk��e� ^Doe_gy ^DiDk�be_a^
[jhe^5o��qFIxsoei5nc^Dk�_c^5_ÙZt[jxsoe{9`�Z9`�h�^Rbe��[�k�ncdd�^5��x}kp`cxsZ�oBZ ~ Ýnc� �5l`�h�^¬�enaxsi5^jÿ�F ~ k�qrqs_
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¯ yeb�`gxr_�beoede^5nc^5_a`�xr��ká`�^Dd ± lXqs^Dk�dexso�{�`�Z«kqrZ\[�^DnR�encxriD^(xso�de^´ü;ÿ ¯ ÿ IA- � ± �ªÔZ�ngk
i5Z�oe_a`�k�o�`P�/xsoexr��be�öna^3k�q�[vkp{�^R`�h�^RoeZ��/xsoek�q�[vk�{�^ ù � ��be_�`Ù`�h�^Dnc^ ~ Z�nc^Rde^Di5nc^3kp_c^����he^;`*káü]n�ká`�^  deZ�^D_�o�Z�`�_�`*k3f�iDZ�oe_�`*k�o�`(^5xr`che^Dn5l�yeb�`�d�^DiDna^3k�_a^D_ ~ Z�n�kS_axs�/xsq}kpn
na^3k�_aZ�o	µj³�xr`�h}�qF>xsoei5nc^Dk�_cxroe{el!�/Z�na^R� ^DZ��eqr^�k�na^�^D�/�eqrZ\f�^Dd	l	k�qsqrZ\[jxroe{ ~ Z�nFk�qrZ\[�^Dn
`�káü9n�ká`�^�`�ZPÝokpoeiD^#beoe^5���eqrZtfz�/^Do�`D��æ�b�`�k�qrq�`�he^5_c^#^5×�^Di´`�_�k�nc^jZt��^5nciDZ���� ^Doe_ckp`�^5d
y�f�`che^Phexs{�hzu�_aw�xrqsqr^Dd�[�k�{�^P^´×!^5i5`3le[jh�xsi*h�qs^3kpde_v`�Z9kghexr{�he^Dn�ìmbkpom`cxr`�f�i*heZ�xsi5^P`�hk�o
Z��z`�xs��k�qÕ�
� �:9v� � ÂÄ¦1�P¼FÅ�ÀeÁF£�ÅzÅ
â�o�`�hexr_B_c^Di´`�xrZ�o [�^ª^´ü�k��/xsoe^«k�{�k�xsoÄ`�h�^ªxr���ek�i5`BZ ~ `�hena^D^«�k�nck��/^5`�^5nc_BZ�o�`�he^
^5���eqrZtfz�/^Do�`(Z�b�`�i5Z���^5_(beoede^5n{%�î � k�oed ÞXî � µv`che^1ombe��y ^Dn(Z ~ Ýna��_(xroÇ`�he^
_a^Di5`cZ�nDlv`che^�^Dq}kp_a`�xriDx�`�f<Z ~ _abeye_a`cxr`cb�`�xrZ�o]y ^5`�[�^D^5o�iDZ�oe_abe�/��`�xrZ�o]{�ZzZ�de_��k�oedÇ�zl
k�o�dB`che^>_cx�LD^>Z ~ `�he^>_c^5i5`cZ�nF��l�[jhe^Dna^RÞXî � Z�n�%>î � `�k�w�^>�eqsk�iD^p�

��Z®xrqsqsb�_a`�nckp`�^�`�he^B^5×�^Di´`�_/Z ~ ÞXî � i5Z����ek�nc^5dä[jx�`�hm%�î � l¶[�^;hekt��^;��qsZ�`a`�^Dd
k�{�{�nc^5{�kp`�^>^5���eqrZtfz�/^Do�`#k�{�k�xsoe_�`j`�he^�ombe��y ^DnjZ ~ Ýenc�/_#xro;_a^Di´`�Z�nÙ�/kp{�k�xso!� © _Ùk�qrq
`che^Fq}kpy�Z�n ~ Z�naiD^Fxr_�xr���/Z�yexrqs^voeZt[>l�`chexs_�xs_�de^DoeZp`�^Dd(y�f°OÇPERTSUS	xro�`�he^IÝ{�bena^D_D�\�Foe^
i5bena��^Fxso9Ý{�bena^P� � xs_X`�h�^FÞXî � _a`�^Dk�d�f/_a`�kp`�^I^Dìmbexrqsxsy�ncxsb��½^D�/�eqrZ\f��/^Do�`�Z�b�`�i5Z��/^�l
`che^RZ�`che^DnÙiDben���^gxs_Ik�{�{�nc^D{�kp`�^¬^D�/�eqsZtf���^5o�`Fnc^5_cbeq�`�xroe{�xro;`�h�^x%�î � ^Dìmbexrqsxryencxrbe�;�
��he^>`�h�xsncd�iDb�na��^¬xs_j^D�/�eqrZ\f��/^Do�`#nc^5_cbeq�`�xso�{�beo�de^Dn#��^5n ~ ^5i5`Fi5Z��/��^´`�xr`cxsZ�o!l�xí� ^���`�he^
y ^Doei*h���k�naw��ª��h�^ ~ k�i5`Dl¶`�hkp`R^D�/�eqsZtf��/^Do�`gbeoed�^DngÞXî � xr_gk�q�[vk3f�_�hexr{�he^Dn¬`�hk�o
beo�de^Dn}%�î � l�xr_B`che^«nc^5_cbeq�`;Z ~ `�h�^®hexr{�he^5n(ì�bek�o�`�xr`�f�i*h�Z�xsi5^ªb�oede^Dn;ÞXî � `�hk�o
beo�de^DnÛ%>î � ����he^Ùqs^D_a_�Ýna��_�kpnc^Ùxro�`�h�^F��kpncw�^´`3l�`�he^F_�`�naZ�oe{�^5n�`�h�^F�encxriD^F^´×!^5i5`�Z ~
i*heZ�Z�_axsoe{9kgqsZt[Ëìmbk�o�`�x�`�f(xs_5l�yeb�`j`che^P_a`cncZ�oe{�^Dn�`�he^PZt��^Dnc^5_a`cxs��kp`�xrZ�o(Z ~ `�hexr_�^5×�^Di5`
i5Z����ek�nc^5d«`cZ(`�he^�[�k�{�^9^5×�^Di´`¬k�qs_aZ(xs_Dl�_aZ(`�hkp`P`che^9dexs_�`*k�o�iD^gZ ~ `�he^/ÞXî � i5bena��^
k�o�dä`che^r%>î � iDb�na��^Bdexr_�k�����^Dk�nc_5�S³�he^Doä`�h�^(o�b���y�^5ngZ ~ Ýnc�/_gxso�iDnc^Dk�_c^5_DlX`�he^
�enaxsi5^g^5×�^Di5`�y ^Di5Z���^5_P_c��k�qsqr^DnÙk�oedª_c��k�qsqr^DnDl�_cZ(`�hekp`P`�he^9Z�bz`�iDZ���^5_PiDZ�o���^5nc{�^9`�Z
`che^Rna^D_cb�qr`Pbeo�de^DnI��^5n ~ ^Di´`PiDZ���� ^5`cxr`�xrZ�o	�j��he^�d�xs_a`�k�oei5^�y�^´`�[�^5^Do1`�h�^gÞXî � i5bena��^
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k�o�d�`che^�%>î � i5bena��^Rxso�iDnc^Dk�_c^5_Ùká`#`che^>y�^5{�xso�oexsoe{�ley�^5i3k�b�_c^Ro�Z\[Ë`�he^>[�k�{�^�^5×�^Di5`
deZ���xrokp`�^5_viDqr^3k�naqrf�`�he^>�enaxsiD^P^´×!^5i5`D�

Ô�xr{�benc^ª� ° _aheZt[j_;`che^«_�k��/^1iDben���^5_k�_(Ý{�b�nc^®� � lFy�b�`�oeZt[Ãk�{�kpxsoÇ[jxr`ch�k
qrZ\[�^Dn9^5q}k�_�`�xsi5xr`�fSZ ~ _abeye_�`�xr`cb�`�xrZ�o�Z ~ ��� $ �ä��he^��kp`c`c^Dnao]Z ~ `�he^Bi5bena��^D_�i*hek�oe{�^5_
oeZt[>�R³�x�`�hªk�qsZt[ ^Dqsk�_a`cxsiDx�`�f�Z ~ _abeye_�`�xr`cb�`�xrZ�o«xso`che^gb�`�xrqsx�`�f ~ beo�i5`�xrZ�o	l!`che^9�encxriD^
^´×!^5i5`FZ ~ k�iD^5na`�k�xso;ì�bek�o�`�xr`�f�i*heZ�xsiD^Ry�^5iDZ��/^D_I��Z�na^¬xr��� Z�n�`*k�o�`#k�oed�_cZ�deZ�^D_#`�he^
Zt��^5nc^5_a`�xr��ká`�xsZ�oÇZ ~ `�hexr_�^´×!^5i5`3� ��hexr_�xs�/�eqsxr^D_9`�hká`�`�he^1d�xs_a`�k�oei5^y�^´`�[�^5^Do�`�he^
� ^Dn ~ ^Di5`�i5Z���� ^5`cxr`cxsZ�o1i5bena��^�k�o�dª`che^9Z�`�he^5n>iDben���^D_¬xsoei5nc^Dk�_c^5_D� © dedex�`�xrZ�ok�qrqrfB`�he^
�enaxsi5^I^´×!^5i5` ¯ `�Z�{�^5`�h�^DnX[jxr`�h/`�he^#qsZt[vu|_cwmxsqrqs^Ddg[�k�{�^I^5×�^Di5`vk�oed/`�he^#`*káü/^´×!^5i5` ± oeZt[Zt��^5nci5Z���� ^Do�_�kp`c^D_j`�he^>hexr{�hzu�_awmxsqsqr^Dd�[�k�{�^>^´×!^5i5` ~ Z�njkg_c��k�qsq�o�b���y�^5njZ ~ Ýenc�/_Dle_aZ
`chkp`¶`che^Û%>î � Z�b�`ciDZ��/^vxr_�y ^5`c`c^Dn¶`chk�o�`�h�^jÞ�î � Z�b�`ciDZ��/^���³�xr`�h�`che^vombe��y ^Dn�Z ~
Ýna��_�xso�_c^5i5`�Z�n���xroeiDna^3k�_axsoe{�lm`che^I[jnaZ�oe{¬^D_a`cxs��kp`�xrZ�o9Z ~ `che^I[�k�{�^I^5×�^Di5`�y�^5iDZ��/^D_
�/Z�nc^�xs�/� Z�na`�k�o�`Ina^Dqskp`�x���^>`�Z�`che^¬[jnaZ�oe{�^5_a`�xr��ká`�xsZ�o;Z ~ `�he^���ncxsi5^¬^´×!^5i5`Dl	_cZ�`chkp`
`che^giDben���^5_¬xrom`c^Dna_c^Di´`�k�oed1`�h�^9Þ�î � nc^D_abeqr`>xr_F{�^´`c`�xroe{(y ^5`c`c^Dn ~ Z�nÙ��k�o�f;Ýnc�/_Fxso
`che^>_c^Di´`�Z�n5�

â�o�Ô�xs{�benc^>� ² `�he^Pi5bena��^D_#k�nc^P��qsZ�`a`�^DdBkp{�k�xso ~ Z�n�k�oB^Dqsk�_a`cxsi5xr`�f/Z ~ _cbey�_a`�x�`�b�`cxsZ�o
Z ~ ������lIyebz`;o�Z\[ø[�^ªiDZ�oe_cxrde^Dn�k<_c^5i5`�Z�n�_axkL5^ªZ ~ � %B� � © {�k�xsoÄ`�h�^ªna^D_abeqr`Bxr_Dl
`chkp`R`che^(dexr_a`*kpoeiD^�y ^5`�[�^D^5o�`che^�y ^Doei*h���k�nawSi5bena��^ ¯ ��^5n ~ ^5i5`gi5Z���� ^5`cxr`cxsZ�o ± k�o�d`che^gZ�`�h�^DnFi5bena��^D_>xsoei5nc^Dk�_c^5_D�R��h�^/na^3k�_aZ�o ~ Z�nÙ`chexs_Ù�ehe^Do�Z���^5oeZ�o«xs_Ù_cxs�/�eq�f�l�`chkp`
`che^¬o�^D{�kp`cxr��^¬^5���eqrZtfz�/^Do�`#^5×�^Di´`FZ ~ xs�/��^5n ~ ^Di´`jiDZ��/� ^5`�x�`�xrZ�oBxs_jyexs{�{�^Dn�[jhe^5o�`�he^
_a^Di5`cZ�n�[jxr`ch�xr��� ^Dn ~ ^Di´`jiDZ��/��^´`�x�`�xsZ�o�xs_jyexr{�{�^Dn5�¶â�o;k�dedex�`�xsZ�o	lz`che^>iDZ�oe_a^Dìmbe^5oeiD^�Z ~
`che^�Zt��^5nc^5_a`�xr��ká`�xsZ�oRZ ~ `che^��enaxsi5^�^5×�^Di´`�Z ~ i5Z�benc_a^vy ^DiDZ���^5_��/Z�nc^�xs�/��Z�na`*kpom`�[jhe^5o
`che^F_c^5i5`cZ�n�_cx�LD^FxroeiDna^3k�_a^D_D�X��hexr_vqs^Dk�de_�`cZgk�o(xrom`c^Dna_c^Di´`�xrZ�o(Z ~ `�he^FÞ�î � iDben���^>k�o�d
`che^�%>î � iDben���^>k�oed�k¬y ^5`c`c^Dn�Z�b�`�i5Z��/^Ùxso/`�he^ %�î � i3kp_c^ ~ Z�nvk¬_a��kpqsq�ombe��y ^Dn�Z ~
Ýna��_5l�[jhe^5nc^3kp_ ~ Z�njk9q}kpnc{�^Fombe�Ry�^5n#Z ~ Ýna��_�`che^�Þ�î � Z�b�`�i5Z��/^�xr_�_a`cxsqsq�y�^´`c`c^DnD�
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Figure 22: Convergence of Cournot Quantities
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Figure 23: Profits of Firm j (GEC)
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Figure 24: Profits Firm j (PEC/ GEC)
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Figure 25: Wage High-Skilled (PEC/ GEC)
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Figure 26: Competition and Employment (Imall)
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Figure 27: Competition and Employment (Imall)
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Figure 28: Competition and Employment (Imall)
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h'*) �Ü-/ó1W#23ô1õ¶0D-/ó1õ�Q�ó1E C�DB4�CPó1õ¶0D-/ó1õ
³®^�hk3��^gd�^5��^5qsZ�� ^Dd«k�{�^Doe^5n�k�qÍ^Dìmbexrqsxsy�ncxsb��ã��Z�de^Dq�[jxr`ch � Z�benaoeZ�` � Z���� ^5`cxr`�xrZ�o
xroªZ�oe^9_c^Di´`�Z�n�k�o�d®� ^Dn ~ ^Di5`�i5Z���� ^5`cxr`cxsZ�oxro1`�he^9Z�`che^Dn>_c^5i5`cZ�n>xso«Z�ncd�^DnP`�ZB_a`cbed�f
heZt[ dexr×�^Dna^Do�`Xqs^Dk�ncoexroe{Pk�y�xsqsx�`�xr^D_�Z ~ kp{�^Do�`�_�kp×�^Di´`X^Di5Z�oeZ��/xsivZ�b�`�i5Z���^5_Dlm^D_a��^5iDxsk�qsq�f
beo�^D�/�eqsZtf���^5o�`3��³S^>hk3��^¬_aheZt[jo;`�hekp`#k/�ek�na`cx}k�q�^Dìmbexsqrxsyenaxsbe�Û��xs^´[ÎZ ~ `�he^>^5iDZ�ozu
Z��¬f¬y�fRiDZ��/��^´`�xroe{IÝna��_Íqs^Dk�de_�`cZFqsZt[äbeoe^5����qsZtf���^5om`�iDZ��/�k�na^Dd�[jx�`�hgkÙ{�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe�Ü��xr^5[>l�[jh�^Do`�h�^R�enaZzdeb�i5`�xrZ�o ~ kpi5`�Z�nc_Ik�nc^¬xs�/��Z�y�xsqs^p��â�oi5Z�o�`�nck�_a`Dl!x ~
`che^>�encZ�debei´`�xsZ�o ~ kpi5`�Z�nc_jk�na^��/Z�yexrqs^pl�`che^>Z��e� Z�_cx�`�^Pnc^5_cbeq�`#heZ�qsd�_D�

© o>xr��� Z�na`�k�o�` ~ ^Dkp`�bena^�Z�oP`�he^Xkp{�^DoedekjZ ~z~ ben�`�he^5n�nc^5_c^3kpnci*h�xs_	`�Z�^Èü�k���xroe^¶Z�`che^Dn
`�f�� ^D_jZ ~ �encZ�debei´`#��k�naw�^´`jiDZ��/��^´`�x�`�xsZ�o�xso(Z�ncde^5nv`�Z9xs�/�encZt��^FZ�ben�beo�de^Dna_a`*kpoedexso�{
xroä[jh�xsi*h][�k3f�xs�/��^5n ~ ^Di´`9iDZ��/� ^5`�x�`�xrZ�o<xso]kª{�^Doe^5n�k�qj^Dìmbexrqsxryencxrbe�7^5o��zxrncZ�o���^5om`
[�Z�ncwm_jk�o�dBkp×!^5i5`c_vZ�b�`ciDZ��/^D_5� © o(xso�`�^5nc^5_a`�xroe{�� Z�xso�`�xso�`chexs_vi5Z�o�`�^Èüz`jxr_�`che^Pk�okpq�u
f�_cxr_�Z ~ Ýnc�/_�i5Z���� ^5`cxsoe{E�k¬qskRæ�^5na`�k�oed�[jx�`�h�h�Z���Z�{�^Doe^5Z�be_�{�ZzZ�de_ ¯ k�o�d�iDZ�o�_a`*kpom`��k�nc{�xsok�q�iDZ�_�`�_ ± xsoe_�`�^3kpdSZ ~�� Z�bencoeZp`3����he^ ~ Z�qrqsZt[jxsoe{�k�na{�be�/^Do�`¬de^D�/Z�oe_�`�n�ká`�^D_
`chkp`�xso«`�hexr_>i3k�_a^�`�h�^�Z�bz`�iDZ���^/��be_�`¬y ^/^Dìmbk�qX`�ZB`�he^/Z�b�`ciDZ��/^9beoede^5nR� ^Dn ~ ^Di5`
i5Z���� ^5`cxr`cxsZ�o	µIâ ~ `che^9�encxriD^g_a^5`c`cxsoe{B�enaZzi5^D_a_Dl�[jhe^Dna^�kp`>^´��^5naf«_a`�k�{�^9�enaxsiD^5_>^Dìmbk�q
��k�nc{�xsok�q!iDZ�_�`�_Dl iDZ�om��^Dna{�^D_Ù`cZ�k9_a`�k�yeqs^�_a`c^3k�dzf;_�`*kp`c^¬b�oede^DnÙÞXî � l�[jhexri*h��^Dk�oe_
`chkp`F`che^ ~ beoei´`�xsZ�o ~ ncZ��Ûÿ�FP`�Z�ÿ�F>i5Z�o�`�n�kpi5`�_ ¯ k�ok�qrZ�{�Z�be_#`�Z�Ý{�benc^(�\·�kpoedª����xso
`chexs_�i*hk���`c^Dn ± l�Z�o�^�i3kpogk��e�eq�fP`�he^�Ý�ü¬��Z�xso�`�`�he^5Z�nc^5� Z ~ ævk�ok�i*h¬`�ZI`chexs_�_cx�`�bká`�xsZ�o	�
â|`�_�`*kp`c^D_�`�h�^�^´üzxs_�`�^Do�iD^#k�oed9beoexrìmbe^Doe^5_c_�Z ~ kÙÝ�üg� Z�xrom` ~ Z�n¶iDZ�om`cn�k�i´`�xroe{ ~ beoei5`cxsZ�o�_D�
�zxroeiD^¬`�he^g{�^5oe^Dnck�q�^5ìmbexsqrxsyenaxsbe�ã[jxr`ch <�ö ú(F ö	G % G ��P <�ö %Àõ(%ÏõH��tSxro1k�qrq�{�Z�Zzd�_Ù��k�ncwp^5`�_
~ beq�Ýqsqr_¶`�he^#iDqsk�xs� `�hkp`��enaxsiD^5_�^5ìmbk�qsx�LD^#��kpnc{�xrok�qei5Z�_a`c_Dlz`che^#_a`�^Dk�d�f/_a`�kp`�^IZ ~ ÞXî �
na^Ddebei5^D_ ¯ qsxswp^�%>î � ± `�Z6%('Mõ;$>Z�b�`ciDZ��/^��X�#^Doei5^�l�[jx�`�hBæ�^5na`cn�k�oed(i5Z��/��^´`�xr`cxsZ�o!l�d�x ~ u
~ ^5nc^Do�iD^D_9xroS`�he^(na^Di5Z�{�oex�`�xsZ�oSZ ~ {�^5oe^Dnck�q�^5ì�b�xsqsxryencxrbe�Ã^5×�^Di´`�_9i3kpo<y�^(xrncnc^5qs^´��kpom`D�
â�o[jhexri*h[vk3f�Z�`�he^5nÙ`�f���^5_PZ ~ �enaZzdeb�i5`P��k�ncwp^5`Pi5Z��/��^´`�xr`cxsZ�o;kp×�^Di´`F`�he^Rnc^Dqskp`�x���^
i5Z����ek�ncxr_cZ�o(Z ~ ÞXî � k�oed}%�î � xs_�qs^ ~ ` ~ Z�n ~ b�`cbenc^>na^D_c^Dk�nci*h!�
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7('Ki � -BECP2
© �ehe^5oeZ��/^DoeZ�o¬`�hkp`�i3k�o¬Z ~ `�^5o�y ^�Z�ye_a^Dn���^DdgxroRxroedebe_�`�ncxsk�qsx�LD^5d¬i5Z�beo�`�naxs^D_Ínc^5iD^Do�`cqrf
k�na^«��^5nc{�^5nc_BZ ~ Ýenc�/_D�ßâ�oË`�h�xs_(i*hk��z`�^DnB[�^®[�k�o�`;`cZ k�oek�qrfMLD^1`che^«xs�/�k�i5`BZ ~
�/^Dna{�^Dna_�Z�o�b�oe^D�/�eqsZtf��/^Do�`�k�_�k�ogk����eqsxri3kp`cxsZ�o>Z ~ `che^��/xsi5ncZ�k�oek�qrf�_cxr_�Z ~ xs�/��^5n ~ ^5i5`
i5Z���� ^5`cxr`cxsZ�o�xso`che^��ena^5��xsZ�b�_Fi*hk���`c^Dn5�¬��he^ ~ nck��/^5[�Z�ncw ~ Z�nI`che^gk�oek�qrf�_cxr_Fxs_#`�he^
_ck���^«kp_�xro�i*hk���`c^Dn $ �L³SZ�naw�^5nc_;k�nc^1�/Z�yexrqs^1k�i5ncZ�_a_Bxsoedeb�_a`�naxs^5_;kpoedËo�Ýna��_
i5Z���� ^5`c^��k�qsk � Z�b�ncoeZ�`�xsoS_a^Di´`�Z�n9����³S^/`�he^5o<_a`cbed�fS`che^�xr���ek�i5`¬Z ~ k��/^Dna{�^Dn
Z ~ `�[�Z�Z ~ `�he^9o®Ýenc�/_PZ�o®b�oe^D�/�eqsZtf��/^Do�`3�/â�oSZ�b�n ~ nck��/^5[�Z�ncw�/^Dna{�^Dna_>i3k�oªy�^
_�`�bedexr^Dd�y�fRiDZ��/�k�nckp`�x���^�_a`*ká`�xsi5_Í[jx�`�h�na^D_c� ^Di´`¶`�ZI`�he^vombe�Ry�^5n¶Z ~ Ýna��_5�¶�#Z\[�^5��^Dn5l
xro/Z�ncde^5nX`cZ¬iDk���`cbenc^#k ~ nc^Dìmbe^5o�`��eh�^DoeZ��/^Do�Z�o�[jhe^5o��/^Dna{�^Dna_�Z�iDi5benDl�[�^ÙkpqsqsZt[ ~ Z�n
_axs��beq�`*k�o�Z�be_X�encZ�debei´`�x��zx�`�f/xs�/�encZt��^5��^5o�`�_X[jhe^Do�`�[�Z�Ýnc�/_���^5nc{�^plz^Èü���nc^D_a_c^5d;y�f
kFi*hkpoe{�^jZ ~ `�he^v`cZ�`*k�q ~ k�i5`cZ�n��enaZzdeb�i5`�x���xr`�f¬xsoede^Èü © ��ÔZ�n¶Z�benXkpok�qrf�_axs_�[�^#k�_c_abe��^
`chkp`Ù`che^¬Ýenc�/_Fk�i´`Fbeoed�^Dn �¬k�na`cx}k�qA¤Ùì�b�xsqsxryencxrbe�7«¬Z�benaoeZ�` � Z���� ^5`cxr`cxsZ�o ¯ ÞXî � ± l[jhexri*h®[�^�i5Z�oe_cxrde^Dn>`�Z;y�^/�/Z�nc^9nc^Dk�qsxr_a`cxsi�`�hek�o ó ^Doe^5n�k�q\¤Fìmbexrqsxsy�ncxsb�� «¬Z�benaoeZ�`
� Z��/� ^5`�x�`�xrZ�o ¯ %>î � ± �
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³®^��enaZzi5^D^Dd¢k�_ ~ Z�qrqsZt[j_Dµ�³S^�i3k�qriDbeqskp`�^g`che^�ÞXî � _a`�^Dk�d�f®_a`�kp`�^�^Dìmbexsqrxsyenaxsbe�
~ Z�n�k¬i5^Dn�`*k�xro�ombe��y ^Dn�Z ~ Ýna��_�xso�_c^5i5`�Z�n��z��³®^I`che^Do��exsi*w�`�[�Z�Z ~ `che^Ùo�xsde^5o�`�xsiDk�q
Ýna��_�xro9_c^Di´`�Z�n��Pk�oed ~ Z�nc�Rbeq}kp`c^�kPiDZ�o�dexr`cxsZ�o ~ Z�n¶`che^D�ð`cZ>��^5nc{�^p����he^#iDZ�o�dexr`cxsZ�o
xr_¶_a`cn�k�xr{�h�` ~ Z�n�[vk�nad	µ��v[�Z>Ýnc�/_�[�k�o�`X`�ZP�/^Dnc{�^v[jhe^Do9`�he^ ¯ ^´üz� ^Di5`c^Dd ± �enaZ�Ýe`�k ~ `c^Dn`che^��/^Dna{�^Dn ¯ ÞXî � u|��xs^´[ ± xs_��/Z�nc^9`�hkpo®`�h�^�_cb��7Z ~ `�he^5xsn�_cxso�{�qs^9�enaZ�Ýe`�_Ry�^ ~ Z�nc^
`che^���^5nc{�^5nD��³S^jk�_a_cbe�/^v`�hekp`�`�he^�o�^5[ Ýenc� ��{�kpxsoe_ ~ naZ�� `che^��/^Dnc{�^Dn¶xro�`�^Dna��_�Z ~
k�ncxs_a^Ixro�`cZ�`*k�q ~ k�i´`�Z�n��enaZzdeb�i5`�x���xr`�f ý F��\����ZR�/^D^5`�`�he^Ùk�y Z\��^ ~ Z�na��beqskp`�^5d��/^Dna{�^Dni5Z�oedex�`�xsZ�o	l ý F��v��b�_a`�ncxs_a^Iy�f/k�iD^Dn�`*k�xro/�pk�qrbe^��Í³S^#i3k�qriDbeqskp`�^v`che^#��xroexs��b��½qs^´��^5qíl
`che^R`�Zp`*k�q ~ k�i5`cZ�nÙ��ncZ�debei5`cxr��xr`�f ý F�����b�_a`Pnaxs_c^�`�Z��/^D^´`F`�h�^�iDZ�o�dexr`cxsZ�o;beoede^5nÙ`�he^
ÞXî � �zxr^5[ Z ~ `�he^�Ýnc�/_D�jâ�o�`che^Roe^Èü�`P_a`c^D��[�^�i3kpqsiDb�q}kp`c^�`che^�ÞXî � _a`c^3k�d�f;_a`�kp`�^
^5ì�b�xsqsxryencxrbe� ~ Z�n#o�u��/xrde^Do�`cxsi3kpq	Ýnc�/_Ùkpoed�Z�o�^¬Ýna� �j[jxr`ch;`�h�^ ý F��>iDk�qsi5beq}ká`�^Dd�xso
`che^�_a`c^D�/y�^ ~ Z�nc^p�¶Ô�xrok�qsq�fP[�^ji5Z����ek�nc^vb�oe^D�/�eqsZtf��/^Do�`Xxso�`che^jÞXî � _a`c^3k�d�f�_a`*ká`�^D_
y ^ ~ Z�na^>k�oed;k ~ `�^5nv`�he^>�/^Dna{�^Dn5�
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7('È& ÷øCPõ¶ô1254¶õ
ÔZ�n�Z�b�n�_cxs�Rbeq}kp`cxsZ�o�k�ok�q�fz_axs_¶[�^Ib�_c^j`�he^ ~ Z�qrqsZt[jxsoe{Ù�k�n�kp��^´`�^Dna_ ¯ _a^D^j`*k�yeqr^ ¯ ·z��� ±a± µ

��kpyeqs^�·z����µ
Þ�kpn�k��/^5`c^Dnc_ ��k�qsb�^D_
� �� I % � ��®F % ���
ý I �
� �I I�� �I F�
ý F �
� �F I�� �F F��Í� ��%
� � $�%� ù��!Òmé	��
 � �����
ê % � ²

�Ík�yeqs^ ¯ ·z�¸� ± _cheZt[j_v`che^F_cxr��beqskp`�xrZ�o9nc^D_abeqr`c_D����he^IÝnc_�`v`�hena^D^Fi5Z�qsb���oe_�iDZ�om`�k�xsodká`*k>Z ~ `che^#^DiDZ�oeZ��/xsi�_cx�`�bká`�xsZ�o/y ^ ~ Z�nc^�`�he^j�/^Dna{�^Dn�`*kpw�^D_��eq}kpiD^��Í��he^Ùombe�Ry�^5n�Z ~
Ýna��_Íxs_¶{�xr��^5ogxso�i5Z�qsb���o���� � Z�qrbe��o��ÙiDZ�o�`�k�xsoe_Í`�he^�`cZ�`*kpq ~ k�i´`�Z�n��encZ�debei´`�xr��x�`�f¬Z ~
`che^Io�xsde^5o�`�xsiDk�qeÝna��_ ý F��|�¶��he^Ik�_c_aZzi5x}kp`c^Dd�b�oe^D�/�eqsZtf��/^Do�`�n�kp`c^Ixr_�_aheZt[jo�xso/iDZ�q�ube�/o � �¶â�o9`�he^joe^Èü�` $ iDZ�qsbe�/oe_�`�he^j_axr`�bekp`�xrZ�o9k ~ `�^5n�`�he^j�/^Dnc{�^Dn�xs_Xi*hkpn�k�i´`�^DnaxkL5^Dd	�
� Z�qrbe�/o $ na^D� Z�na`c_�`�he^Bombe��y ^DngZ ~ Ýna��_9k ~ `�^Dn�`che^(�/^Dnc{�^DnD�S��he^(`�Z�`�k�q ~ k�i´`�Z�n
�enaZzd�bei5`cxr��xr`�f(Z ~ `�he^�oe^´[¥Ýnc� ýTS � �F�� l`�hkp`Ixs_jyeb�xsqr`jZ�o;`�h�^¬`�[�Z��/^Dnc{�^Dd;Ýenc�/_Dl�xs_
{�x���^5o;xro�i5Z�qsb���o;·z��çj^D�/^D��y ^Dn�`�hekp`j`�he^>beoed�^Dncq�f�xsoe{ ý S � �F�� xs_�`che^>�encZ�debei´`�xr��x�`�f�l
`chkp`�xs_wRU%zS ö R"$V%�oe^Di5^D_c_ck�naf ~ Z�n�`�h�^#`�[�Z¬Ýna��_�`cZ¬�/^D^´`�`che^#��^5nc{�^5n�i5Z�oedex�`�xrZ�o	l�k�o�d
xr_¬iDk�qsi5beq}kp`c^Dd®beoede^5nR`�he^�ÞXî � uí��xs^5[ßZ ~ `�he^�Ýenc�/_D� © qsqXZ�`che^Dn¬ozu��(Ýnc�/_Rd�ZoeZ�`
i*hkpoe{�^�l�xí� ^��ª`�he^5xsnR`cZ�`*kpq ~ k�i´`�Z�ng�enaZzd�bei5`cxr��xr`�f®_a`�ktf�_g`�h�^�_ck��/^(k�_gy ^ ~ Z�na^��¢��he^
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`chexsnad¢iDZ�qrbe�/o¢_cheZt[j_g`�h�^(beoe^D�/�eqrZ\f��/^Do�`gnckp`�^(kp_c_cZ�iDxskp`�^5d<[jxr`�h¢`che^�oe^´[öÞXî �
_�`�^3kpd�fS_�`*kp`c^�^Dìmbexrqsxryencxrbe�;�BÔÍxsok�qrqrf;`�he^�qsk�_a`¬iDZ�qsbe�/oSna^D� Z�na`c_R`�he^�dexr×�^Dna^Doei5^�xso
`che^>beoe^D�/�eqrZ\f��/^Do�`jn�ká`�^>y�^ ~ Z�nc^>kpoed�k ~ `�^Dnv`che^>��^5nc{�^5nD�

��kpyeqs^�·z�¸�zµ
o ý F�� W.X ozu*� ýTS � �F�� W W èWAX
$ � � ° �¸� � � ��� %�$m° � ² � � � ��� ���
� � �\·z� � � · ��� % · ² � � � � % % � ���
² � �\·z�¸� ° ° ��� %�$�² �\·z� $ · % ��� ²

³®^RZ�ye_a^Dn���^�`�hekp`3l�de^D_a�exr`c^¬`�h�^�oe^Di5^D_a_�k�n�fxs�/�enaZ\��^D�/^Do�`FZ ~ `�Z�`�k�q ~ k�i5`cZ�nI��ncZpu
deb�i5`�x���xr`�f®Z ~ `�he^(oe^´[ ^5��^5nc{�^5d<Ýnc�Vxso<_a^Di5`cZ�n/�zl�`�h�^�beoe^5���eqrZtfz�/^Do�`9nckp`�^�xrozu
i5nc^3kp_c^D_vk ~ `�^5n�`�h�^Ù�/^Dnc{�^DnD����h�^Fxso�`�^5nc�ena^5`�kp`�xrZ�o�Z ~ `�hexr_�nc^5_cbeq�`�nabeoe_�kp_ ~ Z�qrqsZt[j_DµÍâ�o
Z�b�n��/Zzde^5qílp��^5nc{�^5nc_¶hk3��^#�IZ��e� Z�_cx�`�^�^5×�^Di5`c_�Z�og^D�/�eqrZ\f��/^Do�`3µª�Fo�`�h�^vZ�oe^vhek�oed	l
`che^>oe^Di5^D_c_ck�naf;ncxr_c^>Z ~ `�Z�`�k�q ~ k�i´`�Z�nj�enaZzdeb�i5`�x���xr`�f(Z ~ `�h�^¬oe^´[ÎÝna�ãhk�_#k/� Z�_axr`�x���^
xr���kpi5`#Z�o^5���eqrZtfz�/^Do�` ¯ _a^D^�i*hkp��`�^5n>� ± �á�Fo�`�h�^RZ�`che^DnIhk�oed�`che^R��k�naw�u|be�y�f
[jhexri*h]`che^;��ncxsi5^;Z ~ {�Z�Zzd �1^´üziD^5^Dde_�`che^;��k�na{�xsokpqviDZ�_�`�_/Z ~ Ýna��_9xro]_a^Di5`cZ�n(�
y ^Di5Z���^5_Phexs{�he^Dn5l	`�he^9qs^5_c_FÝna��_Pi5Z��/��^´`�^gxso`che^9��kpncw�^´`3����h�xs_Phk�_�k�oe^5{�kp`cxr��^
xr���kpi5`jZ�o�^D�/�eqsZtf��/^Do�` ¯ _c^5^Rkpqs_cZ9i*hkp��`�^5nP� ± ��ÔZ�nv`che^¬�ek�n�k��/^5`c^Dna_#b�_c^Dd�xso(`�he^
_axs��beqskp`�xrZ�o	l�`che^Boe^D{�kp`�x���^B��kpncw�u�be�ä^´×!^5i5`�Z\��^DnaiDZ��/��^5oe_�ká`�^D_9`�h�^�� Z�_axr`�x���^ ý F��*u^´×!^5i5`3lX_aZ`�hkp`¬`�he^�oe^5`9^´×!^5i5`gxr_Roe^5{�kp`�x���^p�®�#Zt[�^´��^Dn5l�Zp`�he^5n�_cxr��beq}ká`�xsZ�oe_>_cheZt[
`chkp`9[jhe^Do�`�he^B`�Zp`*k�q ~ k�i´`�Z�n9�enaZzd�bei5`cxr��xr`�f<Z ~ `che^;o�^5[öÝna� {�ncZt[j_/_cb[Z/i5xs^Do�`cqrf
hexr{�h ¯ hexr{�he^5nv`�hk�oB`�h�^�o�^DiD^5_c_ck�naf;iDZ�o�dexr`cxsZ�o ± lz`che^>oe^5`I^5×�^Di´`IZ ~ �/^Dnc{�^Dnc_jZ�oB^5�9u
�eqrZtfz�/^Do�`�[jxsqrq�y ^�� Z�_axr`�x���^p�;Y#^´ü�`R[�^�Z�y�_c^Dn���^�`chkp`�`�he^�oe^D{�ká`�xr��^�^5���eqrZtfz�/^Do�`
^´×!^5i5`IZ ~ �/^Dnc{�^Dnc_jy ^Di5Z���^5_Ùqr^D_c_#_c^´��^5nc^ ~ Z�n#k9q}k�na{�^Dnjombe��y ^Dn#Z ~ Ýnc�/_Dl[jhexri*h�[�^
iDk�o®xro�`�^Dna�enc^´`�kp_RkB��kp{�oexr`cbede^g^´×!^5i5`¬nc^D_abeqr`cxsoe{ ~ ncZ�� `�he^/_c��k�qrqs^DnÙ_cxkL5^�Z ~ Ýna��_
¯ `�he^>_c^5i5`cZ�nj_cxkL5^>xs_jk�q�[vk3f�_>� %Y�/± �
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â�o«`�he^gÝokpq�_a`�^5�ª[�^�k�ok�q�f�L5^�`�he^9^´×!^5i5`¬Z ~ d�xr×�^Dnc^5o�`>_cxkL5^D_�Z ~ `�he^9_c^5i5`cZ�nDl�xso
[jhexri*h�ÞXî � k�oedÇ`che^�/^Dna{�^Dn�k�nc^�`�k�wmxsoe{S�eq}k�i5^ ¯ _c^D^`�k�yeqr^ ¯ ·�� � ±a± � © {�k�xro [�^
Z�y�_c^Dn���^�k1��kp{�oexr`cbede^�^5×�^Di5`Dl�xÕ�Ö^p�ª`che^(oe^5{�kp`�x���^(xr���kpi5`gZ ~ �/^Dna{�^Dna_gZ�o<beoe^5�9u
�eqrZtfz�/^Do�`jy ^Di5Z���^5_j��Z�na^P_c^´��^Dna^�l�`�he^>qsk�nc{�^5n�`�h�^�_a^Di´`�Z�n#_cx�LD^>xs_5�

��kpyeqs^�·z� � µ
_c^5i5`�Z�n
_cx�LD^

o ý F�� WAX ozu*� ý S � �F�� W W èWAX
· � � � � $ � ° � · ��� % · ² � $ � � � % �¸�
� %Z� � � �\·z� � � · ��� % · ² � � � � % % � ���
�\· � � � � ° ��� % · ��� % · ² � ° � ��² % �¸· ²

© o�Z�`�he^5n�na^D��k�ncwák�yeqr^(oe^D{�kp`�x���^�iDZ�oe_a^Dìmbe^5oeiD^«Z ~ ��^5nc{�^5nc_/xs_9`�hkp`/qr^D_c_�iDZ��gu
� ^5`cxr`�xrZ�oSxro<k���k�ncwp^5`g{�^Doe^5n�k�qrqrf«qs^Dk�de_R`cZ1k�qrZ\[�^DnR�encZ�debei´`�xr��x�`�f®{�ncZt[�`�h<xroS`�he^
~ b�`cbenc^ ¯ _a^D^gY#xsi*wp^DqsqN$ � ��� ²�'û± �v³�hexsqr^�x�`Ù�/xs{�hm`#y ^¬� Z�_a_cxsy�qs^>`�Z�na^Di5^Dxr��^Rìmbk�qrxr`�kp`�x���^
na^D_cb�qr`�_¬[jxr`�hSZ�benR�/Z�de^DqX`�hká`�dex�×!^5n ~ ncZ��VZ�benc_�y�fSi*heZzZ�_cxso�{^´ü�`�na^D�/^��k�nck��/^´u
`c^DnjiDZ�o�_a`�^5qsqskp`�xrZ�oe_Dlz[�^¬k�nc^>i5Z�o��zxroeiD^5d;`chkp`#Z�benjnc^5_cbeq�`�_�[jxsqrq	heZ�qrd ~ Z�njnc^3kp_cZ�okpyeqs^
�kpn�k��/^5`c^Dnc_5�
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^`_a1 57<W5b? : c + > ^ 5 : 5=< +\L=/
] +d1ML7+ ^Y: ^Y: L

)B'Ki +�ó�4�T�-BE1ô1Wj4¶0D-/ó
�zZ ~ k�n¬[�^Bhk3��^�k�_a_cbe�/^DdäÝ�üz^Dd��/xsoexr��be�Ãnc^Dk�qv[�k�{�^D_ ~ Z�ngqsZt[vu�_aw�xrqsqr^DdS[�Z�ncwp^Dna_
xro<k�qsq�Z�ben�k�ok�q�fz_axs_5�1��hexs_��/xs{�hm`Ry�^�`�he^(iDk�_c^�[jh�^Doä`�he^�{�Z\��^Dnaoe��^5o�`9xs�/��Z�_a^D_
�/xsoexr��be�M[�k�{�^5_D�ð�#Zt[�^´��^Dn5lFxsoÄ��k�o�f]iDxsnaiDbe�/_a`�k�oei5^D_�[�k�{�^D_Bkpnc^1de^´`�^Dna��xroe^Dd
y�f®yk�nc{�k�xsoexroe{��encZ�iD^5_c_c^5_gy�^´`�[�^5^Doäq}kpy�Z�n�beoexrZ�oe_Rk�oed¢^5���eqrZtf�^Dna_qp�k�_c_aZzi5x}kp`cxsZ�oe_5�
â�o<`�h�xs_gi*hk��z`�^Dn9[�^B`cnaf¢`cZ«xs_cZ�q}kp`c^(k1_c� ^DiDx�Ýi ~ k�i5`cZ�n�beo�de^Dnaqrf�xsoe{1`che^Bhexs{�h�î�bzu
naZ���^Dk�o<beoe^5����qsZtf���^5om`�n�kp`c^��1³S^�k�nc{�b�^�`�hkp`Rxsoe_ab[Z/iDxr^Do�`9qs^Dk�ncoexroe{Z ~ {�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe�M^´×!^5i5`�_�ymf]beoexrZ�oe_�k�oedÄ^D�/�eqrZ\f�^Dna_qp�k�_c_aZzi5x}kp`cxsZ�oe_/��ktf��enaZt�zxrde^1k�o
^Èü���q}k�oká`�xsZ�o�[jhmf�î�benaZ�� ^3k�o�beoe^5���eqrZtfz�/^Do�`#nc^5��kpxsoe_v_aZ�h�xs{�h	�

³®^�i5Z�oe_cxrde^Dn>[�k�{�^9yk�na{�k�xso�xsoe{BxsoªkB_c^5i5`�Z�n¬y ^5`�[�^D^5oäk�qsk�y�Z�nFbeoexrZ�oSkpoed¢k�o
^5���eqrZtf�^Dna_qp�k�_a_cZ�iDxskp`�xrZ�o	��³®^�k�_c_abe��^P`chkp`jy Z�`�hByk�na{�k�xroexsoe{�k�{�^Do�`c_#`�k�w�^>�k�n�`�xsk�q
^5ì�b�xsqsxryencxrbe�à^5×�^Di5`c_¬xro�`�Z�k�iDi5Z�beo�`¬yeb�`�deZ�oeZ�`>Z�n>i3kpoeoeZ�`�iDZ�oe_cxrde^Dn�k�qrq ~ ^D^5deyk�i*w
^´×!^5i5`�_ ~ ncZ��VZ�`�h�^DnR_a^Di´`�Z�na_gZ�n ~ naZ��Ã`�he^�`�káü®_af�_a`c^D� [jh�^Do<oe^5{�Z�`�xskp`�xroe{B[vk�{�^D_D�
© ~ `�^Dn�k®[�k�{�^1k�{�nc^D^5��^5o�`�hk�_�y�^5^DoÄnc^Dk�i*he^5d�k�oedÇ{�^5oe^Dnck�qÙ^5ìmbexsqrxsyenaxsbe�M^´×!^5i5`c_
hk3��^�y ^D^5o]na^3k�qrxkL5^Dd	l�`�h�^(beoexsZ�o]kpoed<`�he^B^D�/�eqrZ\f�^Dna_qp�k�_a_cZ�iDxskp`�xrZ�o<Z�ye_a^Dna��^�`chkp`
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beo�^D�/�eqsZtf���^5o�`Fxs_#hexr{�he^Dn#`�hkpo1k�_c_abe�/^Dd	l�y�^5i3k�be_a^�xso�iDZ��/^Rkpoed1de^D��k�oed ~ Z�n ÒmÓÐÓ_a^Di5`cZ�nc_�hk3��^Py ^D^Do(o�^D{�kp`cxr��^Dqrf�kp×�^Di´`�^5d	�Xâ�o(k�dedex�`�xrZ�o�`che^Ù^5���eqrZtf�^Dna_qp�k�_c_aZzi5x}kp`cxsZ�o
Z�y�_c^Dn���^5_v`�hkp`�_c^5i5`�Z�nv�encZpÝe`�_vhekt��^Py�^5^Do(Zt��^5nc^5_a`�xr��ká`�^Dd(y ^DiDk�be_a^F�encxriD^5_�k�oed�Z�b�`au
�ebz`Xk�nc^�qsZt[�^5n�`�hek�og^´üz� ^Di5`c^Dd/y�^5i3k�b�_c^jZ ~ {�^5oe^Dnck�qe^Dìmbexrqsxryencxrbe�¥^5×�^Di´`�_D�¶æ�b�`¶[jhe^5o
y Z�`�h��k�na`cxs^5_Ùoe^5{�Z�`�xskp`�^�[vkp{�^D_Pkp{�k�xso!l�^5���eqrZtf�^Dna_qp!k�_c_aZzi5x}kp`cxsZ�oe_Ik�na^��enc^5�k�na^Dd`�Z
��k�w�^ ~ bena`che^Dn;[vk�{�^¢iDZ�o�iD^D_a_cxrZ�oe_1y ^Di3kpbe_c^S`che^5f�Zt��^Dna^D_�`�xs��kp`c^S�enaxsiD^Sxsoei5nc^3kp_c^D_
k�{�k�xso	� © qs_aZelÙbeo�xsZ�oe_B�eb�_chÎkp{�k�xso ~ Z�n�h�xs{�he^5n�[vkp{�^D_B`�Zäxso�iDnc^Dk�_c^«`�h�^Dxsn(�/^D�gu
y ^Dna_qpX[vk�{�^;yexrqsq�y ^DiDk�be_c^�`�he^´f�beoede^5nc^D_�`�xr��kp`c^;o�^D{�kp`cxr��^ ~ ^5^Ddeykpi*w�_ ~ naZ��MZ�`che^Dn
_a^Di5`cZ�nc_5���#^Doei5^�l y�Zp`�hByk�na{�k�xso�xsoe{9k�{�^Do�`�_jnc^Dk�i5`j`cZ�oe^5{�kp`cxr��^ ~ ^5^Ddeykpi*w�^´×!^5i5`c_Iy�f
k�{�nc^D^5xsoe{ ~ Z�njhexr{�he^5nj[�k�{�^5_D�H�zbei*hna^D� ^3kp`c^Dd;[�k�{�^¬k�d��ab�_a`��/^Do�`c_#[jxrqsq	i5^3k�_a^�[jhe^5o
y Z�`�h(�ek�na`cxs^D_�d�ZgoeZ�`�[�k�o�`#`cZgi*hk�oe{�^>[�k�{�^5_jk�o�f(�/Z�nc^p�¶â�oB_cbei*h�k�_a`�^Dk�d�f(_�`*kp`c^�l
heZt[�^5��^DnDlb�oe^D�/�eqsZtf��/^Do�`vxr_�� ^Dnc_axs_�`*k�o�`�kpoed���bei*h(h�xs{�he^5n�i5Z����ek�nc^5d�`�ZR`che^ÙZ�b�`au
i5Z���^v`chkp`X[�Z�beqsd9Z�iDi5ben�[jhe^Do�y�Z�`ch9�k�na`cxs^5_�xsoei5Z�nc� Z�n�ká`�^jk�qrqe{�^Do�^Dn�kpq^Dìmbexsqrxsyenaxsbe�
^´×!^5i5`�_IxsoB`�he^�[vkp{�^Roe^5{�Z�`cx}kp`cxsZ�oe_jká`ÙZ�o�iD^��j�#^Doei5^�l�xsoe_ab[Z/iDxs^5o�`Fqs^Dk�nco�xsoe{9Z ~ {�^Dozu
^5n�k�q	^5ìmbexsqrxsyenaxsbe�Û^5×�^Di´`�_#i3k�oB�enaZt�zxrde^�k�oB^´üz�eqsk�okp`cxsZ�o�[jh�f(hexr{�hBbeoe^5���eqrZtfz�/^Do�`
� ^Dna_cxs_�`�_5�

��he^�i*hk���`c^Dn#xs_��/Z�`�x��pkp`�^5d(ymf(`che^>q}k�na{�^Pqsx�`�^5n�kp`cbenc^PZ�o(`che^Rî�benaZ�� ^3k�o�beoe^5�9u
�eqrZtfz�/^Do�`��encZ�yeqs^5� ¯ _a^D^Ùi*hek���`�^5n�� ± �¥�zxroeiD^Ik¬_abeye_a`�k�o�`�xsk�q��ek�na`�Z ~ `che^#beoe^D�/�eqrZ\f�u�/^Do�`9xs_g_�`�nabei5`cben�k�q�xroäokp`�b�nc^�k�oed	l�xso<��ncxso�iDxs��qs^�lXi5Z�beqsdäy ^(^Dqrxs�/xsokp`c^Dd	l�x�`ghk�_
y ^D^5o(dex�Z/iDb�qr`�`cZ�^´üz�eqsk�xso�[jhmf�hexs{�h�beoe^5����qsZtf���^5om`v��^5nc_cxr_a`c_D�\��k�xro�`au¿ÞÍk�beq ¯ � ��� $ l� ��� ·zlm� ��� ²�± hk�_�_cheZt[joR`chkp`�iDbenanc^5om`�q}k�y Z�n	��k�naw�^5`Ínc^5{�beqskp`�xrZ�oe_�i3kpo¬y ^�^Èüz�eq}k�xroe^Dd
y�f1k�� Z�qrxr`�xri3k�q�^5ì�b�xsqsxryencxrbe��� � Zz^9kpoed;�zoeZt[�^Dn ¯ � ��� °�± hekt��^9_cbe{�{�^D_a`c^Dd«`�hká`F`�he^
xr��� Z�na`�k�oei5^#Z ~ iDZ��/�eqr^D�/^Do�`*k�naxr`cxs^D_Xkp��Z�o�{¬qsk�y�Z�n���k�naw�^5`�� Z�qsxriDxs^5_Xhk3��^FoeZp`�y ^D^5o
_ab�×!i5xs^5om`cqrf>na^DiDZ�{�oexkL5^Dd	����hexr_Íi*hkp��`�^5n�_cb�{�{�^D_�`�_�`�hkp`Ík�{�^Do�`�_Gpáxroe_cb�Z�i5xs^5om`Íqs^Dk�nco�xsoe{
Z ~ {�^Do�^Dn�kpq�^5ì�b�xsqsxryencxrbe�½^´×!^5i5`c_vxso/iDZ�b�om`cncxr^D_�[jx�`�h/iDZ�qrqs^5i5`�x���^#yk�na{�k�xso�xsoe{>k�nan�k�o�{�^´u
�/^Do�`�_XZ�n��/xso�xs��be�¥[�k�{�^jq}k3[j_Xi3kpo��enaZt�zxrde^#kPiDZ��/�eqs^5��^5o�`*k�n�f�^´üz�eqsk�okp`cxsZ�o�[jh�f
beo�^D�/�eqsZtf���^5o�`X��^5nc_cxr_a`c_D�¶â ~ beoexrZ�oe_Xk�oed/^D�/�eqrZ\f�^Dna_qp�k�_a_cZ�iDxskp`�xrZ�oe_�k�na^�oeZ�`�k�y�qs^v`�Z
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xroeiDZ�na��Z�n�kp`c^gk�qsq ~ ^D^Dd�yk�i*w«^5×�^Di´`�_ ~ ncZ��øZ�`�he^5n>_c^Di´`�Z�na_�[jh�^DoSo�^D{�Z�`cx}kp`cxsoe{�[vk�{�^D_Dl
`che^5fg^5oed/be��xro9hexs{�hg[�k�{�^5_�kpoed�b�oe^D�/�eqsZtf��/^Do�`Xy�^5i3k�b�_c^j`�he^´fgnc^Dk�i5`X`�Z>oe^5{�kp`cxr��^
Z�bz`��eb�`Dl�xsoei5Z��/^;kpoedÇ�enaZ�Ýe`�nc^3kpqsxkLDkp`�xrZ�oe_9y�fä[vk�{�^k�d��ab�_a`��/^Do�`c_�xso�`�he^�[jncZ�oe{
dexrnc^5i5`�xrZ�o	�

��he^(i*hkp��`�^5n�xs_¬Z�nc{�kpoexkL5^Dd<k�_ ~ Z�qsqrZ\[j_5��â�o¢`che^�oe^Èüz`9_a^Di´`�xsZ�o	l¶[�^�nc^Dqskp`�^/`�he^
i*hkp��`�^5n�`�Z`�h�^�qsx�`�^Dnckp`�b�nc^��1â�oä_a^Di5`cxsZ�o � [�^(xso�`cncZ�debeiD^�`�he^(�/Zzd�^Dqí�;³S^Bk�{�k�xso
^Èüekp��xroe^Pkg{�^Do�^Dn�kpq�^Dìmbexsqrxsyenaxsbe�Û�/Zzd�^Dq�[jx�`�h(`�[�Z9`�f�� ^D_#Z ~ q}k�y Z�n5l�qsZt[�k�oedBhexr{�hzu
_aw�xrqsqr^Dd	l�k�o�d;`�[�Z�xso�debe_a`cnafB_a^Di5`cZ�nc_5����he^R�/Z�de^Dq�xr_#i5qsZ�_a^Dd;ymf;k�o;beoe^5���eqrZtfz�/^Do�`
xroe_cbenck�oei5^XÝeok�oei5^DdRy�fP`�káüz^D_�Z�o>q}k�y Z�nDl\xÕ�Ö^p��`che^�{�Zt��^Dnaoe�/^Do�`�_Gpáy�bede{�^´`�i5Z�oe_a`cn�k�xro�`3�
â�o;_c^Di´`�xrZ�o $ [�^�Ýnc_�`F^Èü���q}k�xro�k9yk�na{�k�xso�xsoe{9�enaZzi5^D_c_Ii3k�qrqs^5d�ÞÍk�na`cx}k�q�î�ìmbexsqrxsyenaxsbe�
ævkpnc{�k�xroexso�{ ¯ ÞXîXæ ± �pÔZ�n�Þ�îXæ®[�^vkp_c_cb���^�`�hkp`�`che^�ykpnc{�k�xroexso�{#�ek�na`cxs^D_�na^DiDZ�{�oexkL5^�l
k�o�d�`�h�^Dnc^ ~ Z�nc^j`*kpw�^Ùxro�`�Z¬k�iDi5Z�beo�`3lzZ�oeqrfR`�he^ + û � ëté8� ^´×!^5i5`c_�Z�o/`�he^5xsnX_c^5i5`�Z�n�nc^5_cbeq�`auxroe{ ~ ncZ��ö[�k�{�^�_c^´`c`�xroe{e���IZt[�^´��^5nDl�`che^5fBna^3k�i´`I`cZ�{�^Doe^5n�k�q�^Dìmbexrqsxryencxrbe� ^´×!^5i5`�_#xso
`che^�oe^Èü�`R[�k�{�^�o�^D{�Z�`cx}kp`cxsZ�o!����he^�Z�b�`�i5Z���^/xs_�iDZ����kpnc^Ddª[jxr`ch®`�h�^�i3kp_c^�iDk�qsqr^Dd
%P^Doe^5n�k�q�î�ìmbexsqrxsyenaxsbe�øævk�na{�k�xroexsoe{ ¯ %�îXæ ± �ª%�îXæ ��^Dk�oe_>`�hkp`¬k�qrq�{�^Do�^Dn�kpq�^5ìmbex�u
qrxsyenaxsbe� ^5×�^Di5`c_vk�na^#`�k�w�^5o�xso�`cZ�k�i5iDZ�beo�`�[jhe^Do�`che^j[vk�{�^Ùxs_Xoe^5{�Z�`cx}kp`c^Dd	��³®^#_cheZt[
`chkp`#beoe^5���eqrZtfz�/^Do�`#xs_#k�q�[vk3f�_#hexs{�h�^Dnjbeoede^5nIna^D� ^3kp`c^Dd�Þ�îXæ�`�hk�o�beoed�^Dn�%>îXæÙ�
��hexr_��/^3kpoe_�`chkp`�k�o�xsoe_ab[Z/iDxs^5o�`�na^DiDZ�{�oexr`cxsZ�o9Z ~ {�^Doe^5n�k�q�^5ì�b�xsqsxryencxrbe�½^´×!^5i5`c_�[jxsqrq
oeZp`Fy ^Rqs^Dk�nco�^Dd�[jhe^5o«beoexsZ�oe_Fk�o�d^D�/�eqsZtf�^Dnc_Gp	k�_a_cZ�iDxskp`�xrZ�oe_#yk�nc{�k�xso;nc^D� ^3ká`�^Dd�qrf
Zt��^5nR[�k�{�^D_5��³®^(k�qs_aZ�xrqsqsb�_a`�nckp`�^g`chkp`R`che^�na^Dqskp`�xrZ�oe_ch�xs�ªy�^´`�[�^5^Doä`�he^�de^D{�na^D^�Z ~
~ ^5^Ddeykpi*w¢^5×�^Di´`�_g`*k�wp^Doäxso�`cZ«k�iDi5Z�beo�`/k�oedäbeoe^5����qsZtf���^5om`�xs_�oeZp`g��Z�oeZ�`�Z�oexsiDk�q
Zt��^5n�`che^j[jheZ�qs^�_a^5`�Z ~!~ ^5^Ddeyek�i*w9^5×�^Di5`c_D��â ~ yk�nc{�k�xsoexroe{P�k�n�`�xr^D_�[�^5nc^j��^5naf/�Rf�Z��exsi
k�o�d`�Z�Z�w;Z�oeqrf�`�he^gd�xsnc^5i5`P^5����qsZtf���^5om`F^5×�^Di5`c_>Z ~ [vk�{�^D_Pxso�`cZBk�iDi5Z�beo�`P[jxr`cheZ�b�`
na^DiDZ�{�oexkL5xsoe{/i*hk�o�{�^D_Fxro��enaZzd�bei5`Ù�encxriD^D_I^5`ci���l�[�k�{�^D_Fk�oedbeo�^D�/�eqsZtf���^5o�`Ù[�Z�beqsd
y ^>qsZt[�^5n�iDZ��/�k�na^DdB`�Z/ÞXîXæÙ�v�z^Di´`�xrZ�o·�i5Z�oeiDqrbede^5_D�
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)B'È& ÷øCP2DQ�4�0D-/ó 4¶- 4¶OC :<054�CPT�Q¬4�ô1T�C
â�oB`�he^�qsx�`�^5n�kp`cbenc^plebeoe^5���eqrZtfz�/^Do�`#hk�_#y ^D^Do�k�_c_aZzi5x}kp`c^DdB[jxr`ch�qsk�y Z�n���kpncw�^´` ~ k�i´u
`cZ�nc_�ká×!^5i5`�xroe{F_abe�e�eq�f�k�o�dgde^D��k�oed ~ Z�n�q}k�y Z�nDláxso�iDqsb�dexsoe{Ibeoe^5���eqrZtfz�/^Do�`�y ^Do�^5Ýe`c_
_�fz_�`�^5��_5l	xsoe_�`�x�`�b�`cxsZ�okpq	_c^´`c`�xroe{�_ ~ Z�n#[�k�{�^¬de^5`c^Dna��xrokp`�xrZ�o;k�oed�/xsoexr��be�ß[vk�{�^D_D�
��he^#��k�xso9� Z�xso�`XZ ~ `�hexr_�i*hek���`�^5n�xr_�`�hkp`�xroe_cb[Z/i5xs^Do�`�qs^Dk�ncoexroe{>Z ~ {�^Doe^5n�k�q�^Dìmbexrqsxryzu
naxsbe�Î^´×!^5i5`c_�i3kpoRiDZ�oe_cxrde^Dnck�yeqrf>na^Dxro ~ Z�nci5^�`�he^�oe^D{�ká`�xr��^Xxs�/�k�i5`�Z ~ �k�n�`�xsi5beq}kpn�q}k�y Z�n
��k�ncwp^5`Íxsoe_�`�x�`�b�`cxsZ�oe_�Z�oRbeoe^D�/�eqrZ\f��/^Do�`3� � Z�qrqs^Di´`�x���^X[vk�{�^vk�{�na^D^5��^5om`c_�f�xs^5qsd�hexs{�h
beo�^D�/�eqsZtf���^5o�`jbeoede^5nÙÞXîXæËkpoed;�/Z�de^Dnckp`�^Pbeo�^D�/�eqsZtf���^5o�`jbeoede^5ná%>îXæÙ�

��hexr_Ii*hkp��`�^5nIxr_Ikp{�k�xso(na^Dqskp`�^5d�`cZ/`che^¬� Z�qrxr`�xri3k�q xs�/�eqr^D�/^Do�`*kp`cxsZ�o�k�oed�na^ ~ Z�na�
de^5_cxr{�oRxr_c_cb�^D_ ¯ _c^5^�i*hk��z`�^Dn�� ± ��â�o¬`chkp`ÍiDZ�o�`�^Èü�`XÞ�xsw�^´`c`�fy$ � ��� ²(' hkp_Í_abe{�{�^5_a`�^5dgbeozu^5���eqrZtfz�/^Do�`�nc^D��k�xroe_�h�xs{�h�y ^DiDk�be_a^Pk�oe^Di5^D_a_�k�n�f�de^5iDqsxroe^ÙZ ~ qsZt[vu�_aw�xrqsqr^Dd/��^5Z��eqs^(pÖ_
[�k�{�^5_�[�Z�b�qsd<y ^(k�_c_aZzi5x}kp`c^DdS[jx�`�häk�qrZt[Ü_aZzi5x}k�q�_a`�kp`�b�_gZ�nRhmbe��k�o¢�pk�qsb�^�[jhexri*h
��k3f�oeZp`>y�^�[jxrde^Dq�fk�i5iD^5��`�^5d®xro`�he^9�ebey�qsxsip�¬��h�^gnc^D_abeqr`c_>xso`�h�xs_Fi*hkp��`�^5n�_abe{pu
{�^5_a`I`�hkp`Ùhexs{�h�beoe^5����qsZtf���^5om`Ù��k3f;k�qr_cZ�y ^R`che^Rna^D_cb�qr`FZ ~ xsoe_ab[Z/iDxs^5o�`Fqs^Dk�nco�xsoe{
Z ~ {�^5oe^Dnck�q�^Dìmbexrqsxsy�ncxsb��ß^´×!^5i5`c_D�

Ô�xrok�qsq�f�lt`�h�^vi*hk���`c^Dn¶xr_�na^Dq}ká`�^Dd¬`�ZÙ`che^vnc^5iD^5om`Xqrxr`c^Dn�ká`�bena^�Z�o�k�dk���`cxr��^�qs^Dk�nco�xsoe{
�enaZzi5^D_a_c^D_#xsoB{�kp��^Ù`che^DZ�nc^5`cxsiP_axr`�bekp`�xrZ�oe_ ¯ ~ Z�nvnc^5iD^Do�`IiDZ��/�ena^Dhe^5oe_cx���^�_cben���^5f�_#_c^5^��Z�b�oe{� ��� ° l!Ôbed�^Domy�^5nc{Bk�o�d«å�^´��xsoe^�� ��� ²�± �Ù��he^Rqs^3kpncoexroe{��enaZzi5^D_a_F[�^�^5����qsZtf
~ Z�n¬beoexrZ�oe_gk�o�d<^D�/�eqsZtf�^5nc_Gp¶k�_a_cZ�iDx}ká`�xsZ�oe_Rxr_R_cxr��xrq}k�nF`cZ`�he^�y�^5_a`gna^D�eq�fSd�f�okp�9u
xriD_D� ��he^5nc^«k�na^;`�[�Z¢dexr×�^Dna^Doei5^D_�`cZS`�h�^�y ^D_a`�nc^D��qrf�qs^Dk�ncoexroe{ª��Z�de^Dqr_�xro {�kp��^
`che^DZ�na^5`cxsiF_axr`�bekp`�xrZ�oe_D�¶Ô�xsna_a`3l�`�he^ÙbeoexsZ�oBk�oed(`�he^Ù^D�/�eqsZtf�^5nc_Gpk�_c_aZzi5x}kp`cxsZ�o�yk�nc{�k�xso
i5ZzZ�� ^Dnckp`�x���^5qrf ¯ YÙk�_ah�ykpnc{�k�xroexso�{ ± l�kpoed�h�^Doei5^I`�h�^5f9��káüzxs�/xkLD^vk>i5Z��/��Z�o9Z�y��a^Di´u`cxr��^ ~ beo�i5`�xrZ�o	�y�z^Di5Z�oed	lÍxsoªZ�ben>{�^5oe^Dnck�qX^Dìmbexsqrxsyenaxsbe�à_c^´`c`cxsoe{el�y Z�`�h®k�{�^5om`c_�`�k�w�^
`che^P�enc^´��xsZ�be_jna^3k�qrxkL3ká`�xsZ�oe_�Z ~ Z�bz`��eb�`#kpoed;xroeiDZ���^F{�^Doe^5n�kp`c^Dd�xso(Z�`che^Dn�_a^Di5`cZ�nc_#k�_
{�x���^5o	�;��h�^5f®deZ�oeZp`gk�_a_cbe�/^�k�o�fª�k�n�`�xriDbeqsk�n>y�^5hk3�zxrZ�n�Z ~ Z�`che^DnRk�{�^Do�`c_Rxsoª`�he^
^5iDZ�oeZ��Rf�lyebz`IZ�b�`�i5Z���^5_�Z ~ ��k�naw�^´`I^5ìmbexsqrxsyenax}k��
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)B'�� � -BECP2
��he^���Z�de^Dq�be_a^Dd ~ Z�n¬`che^(k�oek�qrf�_cxr_Rxr_R_cxr��xrq}k�nF`cZ�`�h�^���Z�de^5q�xro¢i*hk���`c^Dn9����³S^
k�oek�qrfMLD^Idexr×�^Dna^Do�`�[�k�{�^Iyk�na{�k�xso�xsoe{>�enaZzi5^D_c_a^D_jk�_a_cZ�iDxskp`�^5d�[jxr`ch�dex�×!^5nc^Do�`�de^D{�na^D^5_
Z ~ _aZ��ehexr_a`cxsi3ká`�xsZ�o]i5Z�oeiD^5ncoexroe{ ~ ^D^5deyk�i*w�^5×�^Di´`�_5�Î³S^1kp_c_cb���^�`chkp`�qsZt[vu�_aw�xrqsqr^Dd
[�Z�ncwp^Dna_�k�_g[�^Dqrq�k�_9hexs{�h<_cwmxsqrqs^Dd�u|[�Z�ncwp^Dnc_/k�na^Bxs�/��Z�y�xsqs^/k�i5ncZ�_a_9xsoedeb�_a`�naxs^5_Dl�xí� ^��
`che^5f(iDk�o�Z�oeqrf�[�Z�ncw(xso(Z�oe^>_c^Di´`�Z�n5�

â�o«_c^5i5`�Z�n/��l	[�^9_a`cxsqrq¶k�_a_cbe�/^�`�hká`�kBna^3k�q�nc^D_a^Dn���ká`�xsZ�o«[�k�{�^9^Èü�xr_a`c_Dl�de^Do�Z�`�^5d
y�f � ù kpoedSde^´Ýoe^5d<k�_¬k;� ^Dnci5^Do�`*kp{�^�Z ~ `�he^/��k�ncwp^5`¬iDqs^Dk�ncxroe{Bnc^Dk�q�[vk�{�^�Z ~ `�he^
qrZ\[vu|_cwmxsqrqs^5d¬xroR_c^5i5`cZ�n��vx ~ oeZ ~ ncxsi´`�xrZ�oe_Ík�nc^��enc^5_c^Do�` ¯ k�qsq�[�k�{�^5_¶iDZ��/� ^5`�x�`�x���^ ± �Íâ ~ � ù^Èü�i5^D^5de_�`�he^���k�ncwp^5`�i5qs^Dk�ncxroe{Fnc^Dk�qz[�k�{�^5_Dl�x�`¶y ^DiDZ���^5_�yexsoed�xsoe{ ~ Z�nÍ`�h�^�qsZt[vu�_aw�xrqsqr^Dd
k�o�d®beo�^D�/�eqsZtf���^5o�`¬Z�iDi5benc_>xro«`che^9Ýnc_�`¬_a^Di´`�Z�n5� ù � I xs_P`�h�^DoBÿ � � ù �9³¢kp{�^D_ ~ Z�n
`che^gqsZt[vu�_awmxsqsqr^Ddxro`�he^g_a^Di5Z�oedª_c^Di´`�Z�n�k�na^gde^5`c^Dna��xroe^Dd1y�f`che^�[vkp{�^9yk�nc{�k�xsoexroe{
�enaZzi5^D_a_R`�hká`R[jxsqrqXy�^/`�he^ ~ Zzi5be_�Z ~ Z�benR^Èüekp��xrokp`�xrZ�oe_5�;��he^�hexs{�h�u�_cwmxrqsqs^5d«q}k�y Z�n
��k�ncwp^5`c_�[�^>k�qr[�k3fz_�k�_c_abe�/^Ù`�Z�y ^Ùi5Z��/��^´`�xr`cxr��^Ixro�y�Zp`�h�_a^Di5`cZ�nc_5��å�kpy�Z�n�xs_�`*káüz^5d
kp`���kp`Ín�ká`�^�l�de^DoeZp`�^DdRymf  lá`�ZÙÝeok�oei5^�y ^Doe^´Ýe`�_ ~ Z�n�`che^�beo�^D�/�eqsZtf�^5dR[�Z�ncwp^Dnc_5�¶³S^
k�_a_cbe�/^j`�hkp`�`�h�^Ibeo�^D�/�eqsZtf�^5d�Z�yz`*k�xro�k>Ý�üz^Dd�� ^DnaiD^Do�`�k�{�^ ê Z ~ `�h�^#[�k�{�^5_�^3kpncoe^5dy�f/`�he^IqsZt[vu�_aw�xrqsqr^Dd9[�Z�nawmxsoe{�xro�_a^Di5`cZ�nÙ��l�de^5oeZ�`�^5d�y�f � ð �XÞ�ncZ�Ý�` ~ beoei´`�xrZ�oe_�Z ~ `�he^Ýna��_Ùk�nc^¬_�k�qr^D_I��xro�b�_ÙiDZ�_a`�_5l	k�b�{���^5o�`�^Dd1y�f�`�he^�`*káü;[�^Dde{�^p�F��Z�`*k�q�q}kpy�Z�n#iDZ�_a`�_
~ Z�nXkFÝna�ðiDZ�oe_cxr_a`�Z ~ `�he^�[�k�{�^jyexsqrqek�o�d/`che^�`*káü�^´üz��^5oedex�`�bena^D_D����h�^Dnc^ ~ Z�nc^#�enaZ�Ýe`�_
xro�_a^Di´`�Z�nI� ¯ _a^Di5`cZ�n��¬kpok�qsZ�{�Z�be_ ± k��/Z�beo�`�`�Z

� F � ÿ�F��qF è¢ù �F ¯ � �� ± � � F è¢ù �F ¯ � �  ± � �F ¯ � ��� ±
Ô�xrnc�/_�k�nc^X�enaxsi5^X`�k�w�^5nc_�xso>y Z�`�h�_c^5i5`�Z�nc_D��³S^XZ�yz`*k�xro>`che^�Ýnc_�`�Z�ncde^5n�i5Z�oedex�`�xrZ�oe_

~ Z�n���ncZ�Ýe`j��káüzxs�/xkLDkp`�xrZ�o�Z ~ Ýna��_jxro(_c^Di´`�Z�nÙ�
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ù �F ¯ � �  ± � ÿ�F ý FÈ� �F � �F � ��� 
��^ �F ¯ � �¸� ±

ù �F ¯ � �  ± � ÿ�F ý FÈ� � � 
�F � �F � � � �� ^ �F ¯ � � � ±
ï�k�naw�^´`Ùi5qs^3kpncxso�{ ~ Z�n�{�Z�Zzd1��xs�/�eqsxr^D_5µ

� � I �\é � I×I � � � F �té � F I � � � I �té � I×I � � �F �té �F I � W �té	_ I � � I ¯ � � $m±
³®^R[jxsqrqÍi*heZ�Z�_a^gZ�benF�kpn�k��/^5`c^Dnc_Ù_cZ�`�hekp`F`�h�^�nc^Dk�q�na^D_c^5na�pkp`cxsZ�o[�k�{�^�[jxrqsq�y�^

yexroedexroe{�k�oed9`�hmbe_�`che^#q}k�y Z�n���k�ncwp^5` ~ Z�nXqsZt[vu�_awmxsqsqr^Dd�[�Z�ncwp^Dna_vxso9_c^5i5`cZ�nI�#[jxsqrqeoeZ�`
i5qs^3kpnD�9��hexs_>�/xsnancZ�na_Ù`�he^ ~ k�i´`>`�hkp`P`che^Dna^�kpnc^9oeZ�oªiDZ��/� ^5`�x�`�x���^�[�k�{�^D_�xso«��k�o�f
xroedebe_�`�ncxr^D_5�Iâ�o_a^Di´`�Z�nF�/`�he^¬oe^D{�Z�`�xskp`�^5d;[�k�{�^ ~ Z�nIqrZ\[vu|_cwmxsqrqs^5d�[jxrqsq�oeZ�`ÙiDqr^3k�nj`�he^
qsk�y�Z�n���k�naw�^´`I^5xr`che^Dn5l�[jh�^Dnc^Dk�_#q}k�y Z�n���k�ncwp^5`IiDqs^Dk�ncxroe{�_ ~ Z�njhexr{�h�_cwmxsqrqs^Dd([�Z�ncwp^Dna_
heZ�qsd	�

��he^j�pk�ncxsk�yeqs^�`�hkp`Xxr_�oeZ�`�_c� ^Di5xrÝ^5d�xro9`che^j��Z�de^5qe_cZ ~ k�n�xs_¶`che^�[vkp{�^Ina^D_abeqr`cxsoe{
~ naZ��Ü`che^>yk�nc{�k�xsoexroe{��enaZzi5^D_a_IxroB`che^>_c^5iDZ�oed;_c^5i5`�Z�nD�
���������  ¢¡F£a` ¾cb�£edä¾�É#b�¾Xº�ÁPºaÁfbg�®É¦Û��£�Å�Å]º�Á7¹#£��!À�¦�É��
³®^�k�_a_cbe�/^�`chkp`R[�k�{�^5_gxso®_c^Di´`�Z�ng��k�nc^�de^5`c^Dna��xroe^Dd¢y�f®iDZ�qrqs^5i5`�x���^�yk�nc{�k�xsoexroe{
y ^5`�[�^D^5oÎk¢beoexrZ�o�k�oed k�oÄ^5����qsZtf�^5nc_qpvk�_c_aZzi5x}kp`cxsZ�o ¯ _c^5^Sï;k�o�LDxroexx$ � ��� ²�' ~ Z�n(k
_abena��^5f ± ����he^�beoexsZ�o�hek�_�`�he^ ~ Z�qrqsZt[jxsoe{RZ�yM�a^Di´`�x���^ ~ beoei´`�xsZ�o

h _ � ù �F è � ðÿ � � � F ¯ � �¸· ±

���



h _ na^D_abeqr`c_ ~ ncZ��øb�`�xrqsx�`�fB��káüzxr��x�L3kp`cxsZ�o�Z ~ `�he^gqsk�y Z�nÙbeo�xsZ�o ~ Z�nÙxr`�_Ù��^5��y�^5nc_
¯ _c^D^Pï�k�o�L5xsoexz$ � ��� ²('}± �Íâ|`vxs_�`�he^I^´üziD^5_c_�Z ~ `che^Ùb�oexsZ�o���^5��y ^Dnqp _�bz`�xsqrxr`�fgxro�iDk�_c^FZ ~
k�{�nc^D^5��^5o�`IZt��^Dn�`�he^>b�`cxsqrxr`�f�xsoBi3k�_a^>Z ~ d�xs_�kp{�nc^5^D�/^Do�`#xso(`�he^>oe^5{�Z�`cx}kp`cxsZ�o	�

��he^�Z�yM�a^5i5`�x���^>Z ~ `�he^>^5���eqrZtf�^Dna_qp ~ ^5de^Dnckp`�xrZ�oBxs_�`�Z9��káüzxs�/xkLD^Inc^Dk�q��encZpÝe`�_5µ

hji � � Fÿ ¯ � � ��±
³®^gk�_c_abe�/^R`�hká`Ù[�k�{�^D_>kpnc^�de^´`�^5nc�/xsoe^5dy�f�`�h�^gYÙk�_ahzu�yek�nc{�kpxsoexroe{�_aZ�qsbz`�xsZ�o	�

��he^({�^Doe^5n�k�qvZ�yM�a^Di´`�xr��^ ~ beoei´`�xsZ�o<xs_R`che^�[�^5xs{�h�`c^Ddä{�^DZ���^´`�ncxri��/^3k�o<Z ~ `che^�`�[�Z
_axsoe{�qr^FZ�yM�a^5i5`cxr��^ ~ beoei´`�xrZ�oe_D�

h � hjk_ � h
I:l ki ¯ � � °�±

m xs_P`�h�^�beo�xsZ�o�p _>yk�na{�k�xso�xsoe{(� Zt[�^5n ¯ %on m n � ± ��� è m xr_>`che^/yk�nc{�k�xsoexroe{
� Zt[�^5n#Z ~ `che^>^D�/�eqsZtf�^5nc_Gp�kp_c_cZ�iDxskp`�xrZ�o	�

��he^Bw�^´fäxs_a_cbe^Bxs_�[jh�xsi*h ~ ^D^5deyk�i*w<qrZzZ���_gq}k�y Z�nRb�oexsZ�o�_�kpoedäxsoedeb�_a`�n�fäk�_a_cZpu
i5x}kp`cxsZ�oe_�[jxsqrq�`�k�w�^Bxso�`cZ«k�iDi5Z�beo�`g[jhe^Doä`�h�^5f<kp{�nc^5^(be��Z�oä[�k�{�^5_D�ª³S^(i5Z�oe_cxrde^Dn
`chenc^5^�d�xr×�^Dnc^5o�`�qr^5��^5qs_9Z ~ _cZ���hexs_�`�xsiDkp`�xrZ�o<Z ~ `�he^Byk�na{�k�xroexsoe{1�ek�na`cxs^D_5�ä��he^�Ýenc_a`
� Z�_c_axsyexrqsx�`�f1xs_R`chkp`�k�qsq�{�^Do�^Dn�kpq�^Dìmbexrqsxryencxrbe�Ã^5×�^Di´`�_9k�na^�`*kpw�^Doäxrom`cZ1k�i5iDZ�beo�`9y�f
`che^�yk�na{�k�xroexsoe{;k�{�^5o�`�_D��I^Do�iD^�lXi*hkpoe{�^D_gxro¢Z�b�`c�eb�`Dl¶�encxriD^5_�xso<kpqsqX_c^5i5`�Z�nc_gk�o�d
i*hkpoe{�^D_�xso9`*káüz^5_vk�na^IiDk�qsi5beq}kp`c^Dd�k�oed�^Do�`�^5n�`�h�^ÙiDZ����/Z�o9Z�yM�a^5i5`�x���^p��ï�kp`�h�^D��kp`au
xri3k�qrqrf�`chexs_Ixs�/�eqsxr^D_�`�hká`Ù[�^�Ýnc_�`Fhk3��^�`cZ�_cZ�qr��^¬`�he^R[jh�Z�qs^¬_af�_a`c^D� Z ~ ^Dìmbkp`cxsZ�oe_
~ Z�n#`�he^gb�oewmoeZt[jo«�pk�nax}k�y�qs^D_ ù � I l ù � I l ù �F l � ð l	� � I l�� � F l�� � I l�� �F l�ÿ���l�ÿ �zl�ÿ�l é _ I l é _ F l
é � I×I l é � I F l é � F I l é � F×F l é � I×I l é � I F l é �F I l é �F×F lZW(l  kp_ ~ beoei´`�xsZ�oe_�Z ~ ù �F ����he^�_aZ�qr��^Dd��pk�ncxsk�yeqr^D_��b�_a`Fy ^Rxroe_c^5na`c^Dd1xso�`�he^RZ�yM�a^Di´`�x���^ ~ beo�i5`�xrZ�oph<Z ~ `che^Ryek�nc{�kpxsoexroe{��ek�na`cxs^D_5�Ù��he^
YIk�_ch ævk�nc{�k�xsoexroe{0�zZ�qrb�`�xrZ�o ¯ YÙæH� ± ù �F xs_9`�he^5o de^´`�^5nc�/xsoe^5dÇk�_9`�he^B[�k�{�^;`chkp`
��káüzxs�/xkL5^D_qh���YIZp`�^j`�hkp`�`�h�^Ina^D_cb�qr`�xroe{�^Dìmbexsqrxsyenaxsbe� xs_X`�he^#Z�oe^j`�hekp`�na^3k�qrqrfg��káümu
xr��x�LD^D_#`�he^gZ�yM�a^Di´`�xr��^ ~ beoei´`�xsZ�orhXl!_cxso�iD^�`�h�^D_c^9^5ì�b�xsqsxryencxrbe�ö�pk�qsb�^D_F[jxsqrq�kpi5`�bek�qsq�f

� $



y ^(nc^Dk�qsx�LD^Dd!��!Ioed�^Dng`�hexr_�yk�na{�k�xroexsoe{��encZ�iD^5debenc^�k�{�^Do�`�_g`*kpw�^Bxso�`�Zªk�i5iDZ�b�om`�k�qrq
{�^5oe^Dnck�q	^5ì�b�xsqsxryencxrbe�Û^5×�^Di´`�_�`�hká`jZzi5iDbenv[jhe^5okR[�k�{�^>xso(Z�oe^P_c^5i5`�Z�n#xr_vi*hk�o�{�^Dd	�
³®^>i3k�qrq!`�hexr_�yk�na{�k�xso�xsoe{���ncZ�iD^D_a_ %P^Do�^Dn�kpq�îXìmbexrqsxryencxrbe�ßævk�nc{�k�xsoexroe{ ¯ %>îXæ ± �³®^¬oe^Èü�`F^´ü�k��/xso�^>[jhekp`Ùhek��e� ^Doe_#xsoB`�he^��enaZ�yk�yeq�fB��Z�nc^>nc^Dk�qsxr_a`�xriFi3kp_c^¬`chkp`
k�{�^Do�`�_gdeZ1o�Z�`9Z�n�iDk�oeoeZ�`R`*k�wp^�xro�`�Z1k�i5iDZ�b�om`�k�qrq ~ ^5^Ddeyek�i*w¢^5×�^Di´`�_9nc^5_cbeq�`�xroe{xso
`che^9{�^Doe^5n�k�q�^Dìmbexsqrxsyenaxsbe���~�Po�^/�/xs{�hm`Ù`�hexroew;`chkp`>beoexrZ�oe_>k�o�d®xroedebe_�`�nafk�_c_aZzi5x�u
kp`cxsZ�o�_�Z�oeqrf`�k�w�^/xso�`cZ�k�i5iDZ�b�om`�`�h�^�^5���eqrZtfz�/^Do�`�^5×�^Di´`g� � F ¯þù �F ± l�xí� ^���`chkp`�Z�oeq�f`che^�i*hk�o�{�^gxso^5����qsZtf���^5om`F� � F kp_c_cZ�iDxskp`�^5d[jxr`ch1k�i*hk�oe{�^�xso[�k�{�^5_ ù �F xs_Fi5Z�ozu_axsde^5nc^Dd!le[jhe^Dna^3k�_#k�qrq!Z�`che^Dn��pk�ncxsk�yeqr^D_�k�na^>k�_c_abe�/^DdB`�Z9_a`�ktf�iDZ�oe_�`*k�o�`D����h�^>[�k�{�^
ykpnc{�k�xroexso�{���ncZ�iD^D_a_�yk�_a^Dd�Z�o�`�hexr_��Rf�Z��exsiIk�_a_c^D_a_c�/^Do�`jZ ~ `che^Ù^5iDZ�oeZ��Rf/xs_�iDk�qsqr^Dd
ï�f�Z��exri¬æ�k�nc{�kpxsoexroe{ ¯ ï;æ ± �

Þ�ncZ�yek�yeqrfg`che^Ù�/Z�_�`��eqsk�be_axsyeqr^#iDk�_c^Ixs_X`�hká`�k�{�^5o�`�_�Z�oeqrfg`�k�w�^#`�he^I��Z�_�`�d�xsnc^5i5`
~ ^5^Ddeykpi*w�_(xro�`�Z¢kpiDiDZ�beo�`3�¥å�^5`qpÖ_�qsZ�Z�wäk�{�k�xroÇkp`/`�h�^Z�yM�a^5i5`�x���^ ~ b�oei5`cxsZ�oÇZ ~ `�he^
beo�xsZ�o�k�oed(`che^>xsoedeb�_a`�n�fBk�_a_cZ�iDx}ká`�xsZ�o�[jhe^Do�`�he^>�enaZ�Ýe` � FIxr_�xsoe_a^Dn�`�^Dd!�

h _ � ù �F è � ðÿ ¯ ÿ�� J ÿ � ± �
� � F ¯ � � ²�±

hji � ÿ�Fè�GF è<ù �F ¯ � �  ± � � F è<ù �F ¯ � �� ± � �Fÿ ¯ ÿ�� J ÿ � ± ¯ � � � ±
³®^�iDZ�oe_axsde^5n¶`�he^�iDk�_c^�[jhe^5nc^�`�h�^�beoexsZ�o9k�oed�`�h�^#^5����qsZtf�^5nc_qp�k�_c_aZzi5x}kp`cxsZ�oR`�k�w�^

Z�o�qrf`che^ + û � ëté	� ^5×�^Di´`�_RZ ~ `�he^/oe^5{�Z�`�xskp`�^5d®[�k�{�^/xso�`�Z�k�iDi5Z�beo�`3lÍxí� ^���`che^�^´×!^5i5`c_
`chkp`F`�k�w�^g�eqsk�iD^ + û � ëté	��Óûú xro`�he^5xsnF_a^Di5`cZ�nD�Ræ�fd�Z�xsoe{�_cZ(`�he^gyek�nc{�kpxsoexroe{��kpna`�xr^D_
`�k�w�^>xso�`cZ�kpiDiDZ�beo�`ÙoeZp`IZ�oeqrf�`�he^>^D�/�eqrZ\f��/^Do�`j^5×�^Di´`F� � F Z ~ `che^>oe^D{�Z�`�xskp`�^5dB[�k�{�^
ù �F lXyebz`�kpqs_cZ`che^(�enaxsiD^(^´×!^5i5`>ÿ�F ¯ k�o�dä`che^Dna^Dy�f1ÿ ± k�o�dä`che^(hexr{�hzu�_awmxsqsqr^DdS[�k�{�^
^´×!^5i5` ù �F �/��he^9`*káü«nckp`�^  k�oed«`�he^9beo�^D�/�eqsZtf���^5o�`¬y ^Do�^5Ýe`c_ � ð k�_P[�^DqsqXkp_Rk�qrqZ�`che^Dn>�pk�ncxsk�yeqr^D_>k�na^�i5Z�oe_cxrde^Dna^Dd ¯ y�f1`�he^/yk�na{�k�xso�xsoe{�k�{�^5o�`�_ ± `�Z;_a`�ktfªi5Z�oe_a`�k�o�`3�

� ·



�Foeq�f�`�he^¬xso�`�^5n�k�i´`�xrZ�oe_jy�^´`�[�^5^Do ù �F l�� � F l�ÿ � ¯ k�oed;`che^Dna^Dy�f�� ± k�oed ù �F k�na^�`�k�w�^5oxrom`cZ/k�iDi5Z�beo�`#ymf(`che^P[vkp{�^>_c^5`a`�^5nc_D����he^>yk�na{�k�xso�xsoe{g�enaZzi5^D_a_Iykp_c^Dd�Z�oB`�hexr_v[vk3f
Z ~ kp_c_c^5_c_axsoe{>`�he^ ~ ^D^Dd�yk�i*wm_ ~ ncZ�� [vkp{�^�_c^´`c`�xroe{F[jxsqrqzy ^viDk�qsqr^Dd��kpna`�xsk�q�^Dìmbexsqrxsyenaxsbe�
ykpnc{�k�xroexso�{ ¯ ÞXîXæ ± �ÔZ�nÙï�æ�k�o�d1ÞXî�æ [�^Rk�_c_abe��^�`�hká`ÙoeZp`Pk�qrq�{�^Doe^5n�k�q�^Dìmbexrqsxryencxrbe� ^´×!^5i5`�_Fk�nc^
`�k�w�^5o�xro�`�Zgk�i5iDZ�b�om`Dlexí� ^���Z�oeqrf�k ~ ^´[ ~ ^5^Ddeyek�i*w�^5×�^Di´`�_jk�na^Fxso�iDZ�na��Z�nckp`�^5d�[jhe^5nc^3kp_
_aZ���^XZ�n��/Z�_a`�Z ~ `�he^�^Di5Z�oeZ��/xsi��pk�nax}k�yeqr^D_�k�na^�i5Z�oe_axsde^5nc^Dd�`�ZI_a`*k3f éV
��	ês��Ò��t� �¶�#Z\[vu^´��^Dn5l�[vkp{�^�_a^5`c`c^Dna_¶nc^Dk�i5`Í`�ZÙ{�^Doe^5n�k�qz^Dìmbexsqrxsyenaxsbe�Ëde^5��^DqrZ���^5��^5o�`�y�f¬na^Doe^5{�Z�`cx}kp`cxsoe{
[�k�{�^5_D�X��hexs_�xs�/�eqsxr^D_X`�hkp`�`che^Pk�oek�qsZ�{�Z�o�`�Z�`che^P_a`�kp`�xriF_cZ�qsb�`cxsZ�o�b�oede^Dn�%>îXæÇxs_�k
d�f�okp��xri¬kpd��abe_a`c��^5o�`Ù�enaZzi5^D_a_ ~ Z�n#ÞXî�æ�k�oed1ï;æ [jxr`chk9_a`�k�na`cxsoe{���Z�xro�`Ùkpoedk�o
^5oede� Z�xso�`3� © o�^Do�de��Z�xso�`#xs_jk9iDZ�oe_�`�^5qsq}ká`�xsZ�o(Z ~ [�k�{�^5_Dl��encxriD^5_Dl^D�/�eqrZ\f��/^Do�`3lZ�b�`au
�ebz`jk�oed(i5Z�oe_cb�����`cxsZ�o(_abei*h(`�hká`�beoexrZ�oe_�k�o�d(^D�/�eqsZtf�^5nc_vd�ZgoeZ�`v[�k�o�`�`�Zgkpd��abe_a`
[�k�{�^5_Ùk�o�f��/Z�nc^�k�oed�{�Z�ZzdB��k�ncwp^5`c_Ikpnc^>xsoB^Dìmbexrqsxryencxrbe�;�Y�zbei*hk9_a`c^3k�dzfB_a`*ká`�^>xs_
iDk�qsqr^Dd9k>ÞXî�æä^Dìmbexrqsxryencxrbe� Z�nXï�æä^Dìmbexrqsxsy�ncxsb�� ¯ de^D� ^Do�dexsoe{>Z�og`che^jokp`�b�nc^�Z ~ `�he^ykpnc{�k�xroexso�{P�encZ�iD^5_c_ ± ����he^ ~ Z�qsqrZ\[jxroe{ÙÝ{�benc^#xsqrqsbe_�`�n�ká`�^D_Í`�he^#d�f�ok��/xsijk�do�abe_a`c��^5om`
�enaZzi5^D_a_ ~ Z�n9ÞXîXæÙl�beo�de^Dng[jhexri*h�`che^Byk�nc{�k�xsoexroe{1�k�n�`�xr^D_9k�_a_cbe�/^(`�hkp`9dekp`*k1xso
_a^Di5`cZ�n>��k�oedB`�he^P`*k\üBn�kp`c^PZ ~ `�he^>�ena^DiD^5dexso�{�^5ì�b�xsqsxryencxrbe�ß_a`*k3f(i5Z�oe_�`*k�o�`3�
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ï�kp`che^D��kp`cxsi3kpqsqrf#`�h�xs_���^Dk�oe_ ~ Z�n�`�he^�ÞXîXæSi3k�_a^�`chkp`�`�he^X`�h�nc^D^�^Dìmbká`�xsZ�oe_�`chkp`
de^´`�^5nc�/xsoe^�� � F l ù �F k�o�dªÿ�F ¯ ^5ìmbkp`�xrZ�oe_ � �¸�zl � � � l � � $m± k�na^�_aZ�qr��^Dd]_cxs�Rbeqr`�k�oe^DZ�be_cq�f
¯ ^3k�i*hÇd�^D� ^Doedexroe{¢Z�o ù �F ± k�o�dÇxsoe_a^Dn�`�^Dd xso]`che^�Z�yM�a^Di´`�xr��^ ~ beoei´`�xrZ�ouh�� â�o `�he^
ï�æãiDk�_c^plÙZ�oeq�fÇ� � F ¯Ðù �F ± xs_�i3k�qriDbeqskp`�^5d ~ ncZ�� ^Dìmbkp`cxsZ�o � � �¢k�o�d xroe_c^5na`c^Dd�xsovh��
© ~ `�^Dn�`chkp`3l�`che^Ii5Z�oe_�`*k�o�`�_�Z ~ `�he^#_a`�k�na`cxsoe{>� Z�xso�`X^Dìmbexrqsxryencxrbe�ðk�na^jxsoe_a^Dna`c^Dd�xsog`�he^
Z�y��a^Di5`cxr��^ ~ b�oei5`cxsZ�o	l�kpoedBoeZt[�`�h�^>[�k�{�^ ù �F xs_�iDk�qsi5beq}kp`c^Dd	lz[jhexsi*h���k\ü�xr��x�LD^5_wh��
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)B'Óh ÷øCPõ¶ô1254¶õ
��� � ��� ¹Iº�»½¼P¨¿¾�Àº¿¦�ÁÃÂÄ£�Åe¼P¨|À�ÅÇÆÈ¦�É���xd ¾XÁF§����xd
��he^j�ena^Di5^Ddexroe{¬_a^Di´`�xsZ�o/Z�b�`�qrxsoe^5d�`�he^j{�^5oe^Dnck�qe^Dìmbexrqsxryencxrbe� na^Dqskp`�xrZ�oe_ch�xs�e_¶y ^5`�[�^D^5o
[�k�{�^5_jk�oed(beoe^5����qsZtf���^5om`D��â�o�`�hexr_v_c^5i5`cxsZ�o�[�^>i3k�qrxsyenckp`�^j`�he^P�/Z�de^Dq�k�oed(^Èüekp�9u
xroe^FheZt[�`che^>dexr×�^Dna^Do�`jiDxrnci5be��_�`*k�o�iD^D_jbeo�de^Dn�[jhexri*h�[�k�{�^5_Ikpnc^Poe^5{�Z�`�xskp`�^5dBkp×�^Di5`
beo�^D�/�eqsZtf���^5o�`3� © _�[�^�[jxsqsq!dexs_aiDbe_a_Ixro�`che^¬qsk�_a`j_a^Di´`�xsZ�o	l`�he^�nc^5_cbeq�`�_Ik�nc^>ncZ�yebe_a`
k�i5ncZ�_a_�kj[jxsde^Xnck�oe{�^�Z ~ �pk�nax}kp`cxsZ�o�_�Z ~ `che^��ek�n�k��/^5`c^Dna_D�Í³®^�iDZ�oe_axsde^5n�`che^ ~ Z�qsqrZ\[jxroe{
�kpn�k��/^5`c^Dn�iDZ�oe_a`c^Dqsqskp`�xrZ�o ¯ _c^D^>`*kpyeqs^ � ��� ± µ

��kpyeqs^ � ����µ
Þ�kpn�k��/^5`c^Dnc_ ��k�qsb�^D_� I % �¸·�®F % �¸·� �
ý I �
� �I Fy
� �I z y
ý F �
� �F Fy
� �F z y�Í� I � %
�Í� F � %
� � I � %
� � I � %� ù��!Òmé	��
 � �����
ê % � �m ��� �

� ù��!Òmé	��
 � de^5oeZ�`�^5_Ù`�h�^ ~ k�i´`�Z�n5l�`�h�^RqsZt[vu|_cwmxsqrqs^Dd�nc^Dk�q�[vk�{�^Rxso�_c^Di´`�Z�n¬��xso�`�he^
y ^Doei*h���k�nawF�/Zzde^5q�[jxr`cheZ�b�` ~ naxsi´`�xsZ�oe_ ¯ kpqsqp[�k�{�^5_Íi5Z��/��^´`�xr`cxr��^ ± xr_���beqr`cxs�eqrxs^5dI[jxr`ch	l
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~ Z�n#`�he^R��Z�de^Dq�[jxr`chncxr{�xsd�xr`�xr^D_5�Fï;Z�nc^DZt��^DnDl	[�^ ~ Z�iDbe_ÙZ�o«k�o^5q}k�_�`�xsi5xr`�f�Z ~ _abeye_a`cx�u
`cb�`�xrZ�o(Z ~ ��xroB`che^>b�`�xrqsx�`�f ~ b�oei5`cxsZ�oBy ^5`�[�^D^Do;`�he^P`�[�Z�{�Z�Z�de_D�

© _Ik�qrnc^3kpd�f��/^Do�`�xrZ�oe^5d	le[�^�oe^5^Dd�_�`*k�n�`�xroe{�� Z�xrom`c_ ~ Z�n#ÞXî�æËk�oed�ï�æÙle`chkp`#xs_
[�^goe^D^5dªk���k�naw�^´`P^Dìmbexrqsxsy�ncxsb��ö[�^giDk�o1_a`�k�na`F[jx�`�h	�F³®^�Ýna_a`>k�oek�qrfMLD^�Þ�îXæÙ�!â�o
k�o®^Di5Z�oeZ��Rf«[jx�`�h¢ÞXîXæÙl�`�he^�d�f�ok��/xsi5_¬nabeoe_�kp_ ~ Z�qrqsZt[j_Dµ¬��he^�^5iDZ�oeZ��Rfª_a`*kpna`�_
[jx�`�hBk�o�f(��k�ncwp^5`�^5ìmbexsqrxsyenaxsbe�ßk�oed(`che^>k�{�^5om`c_jxso(_c^5i5`cZ�n#�Roe^D{�Z�`�xskp`�^Fy�f(i5Z�oe_axsdzu
^5ncxso�{R`�he^I��kpncx}kpyeqs^5_�xro�Z�`�h�^Dnv_a^Di5`cZ�nc_jkp_viDZ�o�_a`*kpom`D����he^5f�Z�oeq�f/`�k�w�^Pxro�`�Zgk�i5iDZ�b�om`
`che^¬xro�`�^Dnck�i5`cxsZ�o�_#y ^5`�[�^D^5o[vkp{�^�l ^D�/�eqsZtf��/^Do�`3l��enaxsiD^�k�o�d�hexr{�hzu�_awmxsqsqr^Dd�[�k�{�^5_Ùxso
_a^Di5`cZ�ng������h�^Do¢`�h�^/[�k�{�^���káüzxr��x�LDxso�{�`�he^�Z�yM�a^Di´`�x���^ ~ beo�i5`�xrZ�oSxr_¬d�^5`�^5nc�/xsoe^5d	�
ævkp_c^Dd�Z�o9`�hexr_�oe^´[Ç[�k�{�^#xso/_c^Di´`�Z�n��zl�k>oe^5[���k�ncwp^5`�^Dìmbexrqsxryencxrbe�½xr_�d�^5`�^5nc�/xsoe^5d	�
â�oä`�he^(o�^´ü�`�_�`�^5�	lvÞXîXæßyek�_c^5d]Z�oä`�h�xs_goe^´[ö��k�ncwp^5`/^Dìmbexrqsxsy�ncxsb�� `�k�w�^5_���q}k�i5^�l
qr^3k�dexroe{�`�Z/kgoe^´[Î[vkp{�^�l ~ Z�qrqsZt[�^DdBy�fBk/o�^5[Î��k�naw�^5`#^5ì�b�xsqsxryencxrbe�ßk�oed�_cZ/Z�o	�

��he^gìmbe^5_a`�xrZ�oªk�ncxr_c^5_Dl�x ~ `chexs_Ù�encZ�iD^5debenc^gi5Z�o���^5nc{�^5_Rk�o�d1x ~ _cZel�[jhe^Dna^/d�Zz^5_Pxr`
i5Z�o���^Dna{�^�`cZ�C ��Zkpoe_a[�^Dn�`�hexr_�ìmbe^5_a`cxsZ�o¢qrZzZ�wkp`�Ý{�bena^�� � µ��Foª`�he^/heZ�naxkLDZ�om`�k�q
k�o�dS��^5na`�xri3k�q�káüz^D_R[�k�{�^�qs^5��^Dqr_ ù �F k�na^�_ch�Z\[jo!�1��he^�`�[�Z1iDben���^D_gna^D�ena^D_a^Do�`g`�he^
~ Z�qrqsZt[jxso�{�nc^5q}kp`cxsZ�o�_chexr�e_D�>��he^�Ýna_a`>qrxsoe^R`�k�w�^5_�k�_c� ^DiDx�Ýi�[�k�{�^gZ�o1`�h�^9k�ye_ci5xs_a_�k�l
iDk�qsi5beq}kp`c^D_�`�he^�^Dìmbexrqsxsy�ncxsb�� ¯ �enaxsi5^D_DlpZ�b�`c�eb�`3l��r� ± l�k�oedR`che^Dogde^5ncx���^D_�`�he^vÞ�îXæ®[�k�{�^
k�_a_cZ�iDxskp`�^5d�[jx�`�hP`�he^�i3kpqsiDb�q}kp`c^Dd>^Dìmbexrqsxsy�ncxsb�� �pk�qrbe^D_�k�_�_a`�k�na`cxsoe{j� Z�xso�`D����h�^�i5bena��^
na^D�ena^D_c^5o�`�_�k�qrq�iDZ��Ryexsoká`�xsZ�oe_�Z ~ [�k�{�^5_�{�^5oe^Dnckp`�xroe{I^5ìmbexsqrxsyenaxsbe� ��kpqsbe^5_�k�_Í_a`�k�na`cxsoe{
� Z�xso�`c_Ùk�o�d«Þ�îXæË[�k�{�^5_D�F��h�^�Z�`�h�^DnÙi5bena��^gxs_j`�he^Rxsde^5om`cxr`�f ¯ â�d ± �FÔnaZ��ö`�he^ ~ k�i5`
`chkp`�`�he^vxrde^Do�`cxr`�f>hk�_�{�Z�`�kÙ_a`c^D^D� ^Dn�_cqsZ���^X`�hkpoR`�he^�Z�`�he^5n�i5bena��^�[�^�i3k�o�i5Z�oei5qsbede^
`chkp`�`che^P� Z�xso�`vZ ~ xso�`�^5nc_c^5i5`cxsZ�o(xr_vkR_�`*k�yeqr^ÙÝ�ü���Z�xso�`3�¶��h�xs_v�/^3k�o�_�`�hká`�nc^5��^Dkp`�^5d
ÞXîXæ�k����encZ�kpi*he^D_Ù`che^>[vk�{�^Rk�_a_cZ�iDxskp`�^5d;[jxr`ch;`che^¬xro�`�^Dna_c^5i5`�xrZ�o	����he^>Ý�ü;� Z�xso�`#xs_
`che^�Þ�îXæ�^Dìmbexrqsxsy�ncxsb��;�

â�oäÝ{�bena^ � % [�^�hk3��^(Ýna_a`/i3k�qriDbeqskp`�^5d<`�he^B^Dìmbexrqsxryencxsk;yk�_a^Dd�Z�oä`�he^([�k�{�^D_
Z�o�`�he^Rk�ye_aiDxs_a_�k�kpoed�hk3��^R`�he^5oxso�_c^Dn�`�^5d�`�he^5��xsoB`�he^¬Z�yM�a^Di´`�x���^ ~ b�oei5`cxsZ�o	�j��he^
[�k�{�^i5Z�ncna^D_a��Z�o�dexsoe{®`�ZS`che^���káüzxs��b�� Z ~ `�he^�Z�yM�a^Di´`�x���^ ~ beo�i5`�xrZ�oÇxr_�`�h�^�Z�oe^
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`che^Ùykpnc{�k�xroexso�{¬�kpna`�xr^D_�[�Z�b�qsd�i*heZ�Z�_a^Ùxso�k�[�Z�ncqrd�[jhe^Dna^Pk�qrq {�^Doe^5n�k�q�^Dìmbexsqrxsyenaxsbe�
^´×!^5i5`�_P[�^Dna^�`*k�wp^Doªxso�`�ZBk�i5iDZ�b�om`D�R��hexr_Fxs_I`�he^E%>îXæ na^D_abeqr`Dl	xí� ^��>`�he^�[�k�{�^�`chkp`
��káüzxs�/xkL5^D_¬`che^(Z�yM�a^5i5`cxr��^ ~ b�oei5`cxsZ�o	l�[jhe^5o kpqsq ~ ^D^Dd�yk�i*w<^5×�^Di´`�_/k�na^�`*k�wp^Doäxso�`�Z
k�i5iDZ�b�om`D����benc�enaxs_axsoe{�q�f�l�x ~ [�^�i5Z��/�k�nc^�Ýe{�benc^B��k�oed«Ý{�bena^��zl�[�^/_c^5^/`chkp`>`�he^
[�k�{�^�k�_a_cZ�iDx}ká`�^Dd([jx�`�h;k/ÞXîXæ�^Dìmbexsqrxsyenaxsbe�ßqsxr^D_�kpy�Zt��^>`�h�^>[�k�{�^>beo�de^Dnw%>î�æI�

��Z�Ýoed(Z�b�`�`�he^Ùnc^3kp_cZ�o ~ Z�n�`�he^Ùy�^5hk3�zxrZ�n�b�oede^DnjÞXîXæÇiDZ����kpnc^Dd�[jxr`�hr%>îXæÙl
[�^(oe^´ü�`/k�oek�qrfMLD^�`�he^(Z�y��a^Di5`cxr��^ ~ beoei5`cxsZ�o�_D�ªâ�o¢Ý{�bena^ � ��[�^(hekt��^(�eqsZp`c`�^5d¢`�he^
{�^5oe^Dnck�qFZ�y��a^Di5`cxr��^ ~ b�oei5`cxsZ�oe_�k�{�k�xroe_a`�`che^[�k�{�^��þ�Foe^1iDben���^«xs_�`che^1Z�yM�a^5i5`cxr��^
~ beo�i5`�xrZ�o�b�oede^DnW%�îXæÇk�_�xso/`�he^ÙÝe{�benc^Iy�^ ~ Z�nc^p����he^FZ�`che^Dn�iDben���^Pxr_�`che^FZ�yM�a^5i5`cxr��^
~ beo�i5`�xrZ�o�beo�de^Dn�ÞXîXæÄyk�_a^Dd(Z�o�`che^F^Dìmbexrqsxryencxrbe�½`�hekp`vi5Z�ncna^D_c� Z�oed�_v`�ZR`che^F��káüzx�u
��b��ÜZ ~ `che^FZ�y��a^Di5`cxr��^ ~ beoei5`cxsZ�o�beoede^5nÛ%�îXæ ¯ `�hexr_��/^3k�oe_�[�^F`�k�w�^Ù`che^Ù�pk�qrbe^D_vZ ~`chexs_v��káüzxs�Rbe�ßk�_v`�he^P_�`*k�n�`�xroe{g��Z�xso�` ~ Z�n�ÞXîXæ ± � © _v[�^>_c^D^ple`�he^>kp{�^Do�`�_�`c^Doed(`�Z
k�{�nc^D^¬Z�o1hexr{�he^Dn#[vkp{�^D_Fb�oede^Dn>ÞXîXæÎ_a`�k�na`cxsoe{ ~ ncZ���`�h�^RZ���`cxs��k�q���Z�xso�`FZ ~ %>îXæÙ�
Y#Z�`�^�`chkp`�kp`g`�h�^B`cncbe^(Z���`�xr��k�q���Z�xso�` ¯ `che^B��k\ü�xr��be�VZ ~ `�he^{%>î�æÛZ�yM�a^5i5`cxr��^
~ beo�i5`�xrZ�o ± `che^(iDb�na��^5_�xro�`�^Dna_c^5i5`3�®��hexs_ghek��e� ^Doe_9y ^Di3kpbe_c^�kp`�`chexs_g� Z�xrom`gk�qsqX`�he^
�pk�nax}k�yeqr^D_vi5Z�oe_axsde^5nc^DdB`�Z9y ^PiDZ�o�_a`*kpom`#beo�de^Dn#ÞXîXæ hk3��^�`che^F�pk�qsbe^5_jk�qs_aZgnc^Dk�qsx�LD^Dd
beo�de^DnÊ%�îXæÙ���zZ>[jhe^5o�`�he^5_c^#��kpncx}kpyeqs^5_�kpnc^jxsoe_a^Dn�`�^Dd�xso�`�Z>`�h�^IZ�y��a^Di5`cxr��^ ~ beoei´`�xrZ�o	l
`che^��pk�qsb�^�Z ~ `che^�Z�yM�a^5i5`�x���^ ~ b�oei5`cxsZ�ogxr_�Z ~ i5Z�benc_a^v`�he^�_�k��/^�k�_¶b�oede^Dn\%>îXæÙl\[jhe^Dna^
`che^D_a^���kpqsbe^5_PZzi5iDben\�ab�_a`>xso`che^g^Dìmbexrqsxryencxrbe�ãiDZ�nanc^5_c� Z�oedexroe{�`�Z�`che^g��k\ü�xr��x�LDxroe{
[�k�{�^p�

â�oÄ`�he^1o�^´ü�`B_a`c^D�Ä[�^ ~ ben�`�he^5n(k�okpqrfMLD^`che^é�aZ�xso�`�Z�yM�a^Di´`�x���^ ~ beoei´`�xrZ�ovh y�f
qrZzZ�wmxroe{�kp`�h _ k�o�d4hjiI_c^D�ek�n�kp`c^Dq�f���â�o«Ýe{�benc^ � �zljh _ beoede^5n�%�îXæ¥k�oed«ÞXîXæ k�nc^
�eqrZ�`c`c^Dd;k�{�k�xroe_a`�`che^>[vk�{�^�l k�{�k�xroBbe_cxroe{/`che^>��k\ü�xr��be�ÜZ ~ hSb�oede^Dná%>î�æËk�_�`�he^
_�`*k�n�`�xso�{ª� Z�xrom` ~ Z�n9Þ�îXæÙ�X��he^�nc^5_cbeq�`/xs_g`�hká` ~ Z�nghexs{�h<[�k�{�^5_Dlwh _ b�oede^Dn�ÞXîXæ
qrxs^D_¬k�y Zt��^6h _ beo�de^Dnx%>îXæÙ����hexs_¬xs�/�eqsxr^D_P`�hekp`3l ~ ncZ��Ã`�h�^�ÞXîXæð��Z�xro�`RZ ~ �zxr^5[>l
`che^>beoexsZ�oe_j�ebe_ch ~ Z�njhexs{�he^Dnv[�k�{�^5_ÙiDZ����kpnc^DdB`�Zé%>îXæ ¯ nc^Di5Z�{�oex�LDxroe{/k�qsq	{�^Doe^5n�k�q^5ì�b�xsqsxryencxrbe�ã^5×�^Di´`�_>Z ~ `�he^g^5iDZ�o�Z��Rf ± �RÔ�Z�nFqsZt[ [vkp{�^D_>xr`Ùxs_\�ab�_a`P`�h�^/Zp`�he^5nÙ[vk3f
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naZ�beoed	��â�o;Ý{�b�nc^ ��� l{hji#b�oede^Dná%>î�æËk�oed�Þ�îXæ ¯ k�qr[�k3f�_#[jx�`�hB`�he^¬��káüzxr��be� Z ~
h1beoed�^Dn�%>î�æ k�_�`�h�^F_a`�k�na`cxsoe{�� Z�xrom` ± k�na^Ù�eqrZ�`c`c^Dd(kp{�k�xso�_a`�[�k�{�^5_D�Xâ�o�`�h�xs_�Ýe{�benc^
[�^ÙiDk�o�Z�ye_a^Dn���^>k¬�ekp`c`c^Dnco�_cxs�/xsqsk�n�`cZR`�he^#Ý{�bena^Ùy ^ ~ Z�na^�µ¶��h�^ÙZ�yM�a^5i5`cxr��^ ~ beoei5`cxsZ�o
Z ~ `�h�^�xroedebe_�`�n�f�k�_c_aZzi5x}kp`cxsZ�o|hjivbeo�de^DnIÞXî�æ qsxr^D_�k�y Zt��^3hji�beoede^5ná%>îXæ ~ Z�n�hexs{�h
[�k�{�^5_D�X��hexs_�xs�/�eqsxr^D_�`�hekp`�^D�/�eqrZ\f�^Dna_�deZgoeZp`vnc^Dk�qsx�LD^#`�he^Ioe^D{�ká`�xr��^FiDZ�oe_c^5ì�b�^Doei5^D_
Z ~ h�xs{�hª[vk�{�^D_gbeoed�^DngÞXîXæLk�_���b�i*häk�_R`�h�^5fª[�Z�b�qsd¢deZ1b�oede^Dn"%�îXæÙ�z�zZ`�h�^5f
k�na^g��Z�nc^�^Dk�_cxrqrf;�enc^5�k�nc^5dª`cZ(��kpw�^�[�k�{�^9iDZ�o�iD^D_a_cxrZ�oe_>beoede^5n�Þ�îXæ¥`�hkpoªb�oede^Dn
%>îXæÙ��YIZ�`c^g`�hkp`P`che^/iDben���^D_¬k�q�[vk3f�_¬xro�`�^Dna_c^5i5`Rkp`P`�he^9_�`*k�n�`�xso�{�� Z�xrom` ~ Z�n¬ÞXîXæÙl
okp��^5qrfg`�h�^Ù[vkp{�^�l�`�hkp`v��káüzxr��x�LD^D_�`che^\�aZ�xrom`�Z�yM�a^5i5`cxr��^ ~ beoei5`cxsZ�o6h«b�oede^Dn�%>îXæÙ�

��he^�ìmbe^D_�`�xsZ�o oeZt[ãxr_DµB³�hmf�deZª^D�/�eqrZ\f�^Dna_�k�o�d beoexrZ�oe_g`�^5oed]`cZSkp{�nc^5^;Z�o
hexr{�he^5n�[�k�{�^D_([jhe^5oÄ`�he^´f ~ k�xrq#`cZ<iDZ�oe_axsde^5n(k�qrqÙ{�^5oe^Dnck�qÙ^5ì�b�xsqsxryencxrbe� ^5×�^Di´`�_�kp`
Z�o�iD^KC â�oªÝe{�benc^ � $ k�oed � ·([�^/hk3��^���qsZ�`a`�^Dd«`�[�Z�Z ~ `�he^/xs�/��Z�na`*kpom`P�pk�nax}k�y�qs^D_5l
okp��^5qrf¢^5����qsZtf���^5om`�� � F k�oed ��ncxsi5^gÿ�F�xroä_c^Di´`�Z�n��z��â�o�Ýe{�benc^ � $ l�Z�oe^�Z ~ `�he^
i5bena��^D_P_ch�Z\[j_F`che^�^5���eqrZtfz�/^Do�`I`�hkp`Ù[jxsqsq�k�i´`�bkpqsqrfBy ^�na^3k�qrxkLD^5d1k�_a_cZ�iDx}ká`�^Dd;[jxr`�h
k>iD^5na`*kpxsog[vkp{�^Ixro9��k�naw�^´`�^5ìmbexsqrxsyenaxsbe������hexs_Xxs_�[jhká`�b�oexsZ�o�_�kpoed�^5����qsZtf�^5nc_X_c^5^
beo�de^DnH%�îXæÙlm[jhe^Do�`che^5f�hk3��^I`�he^Ù[jh�Z�qs^#�exsi´`�bena^ÙZ ~ `che^Ù^5iDZ�o�Z��Rf/xso���xroed	�¶��he^
Z�`che^Dn�i5bena��^jxs_¶`�h�^�^D�/�eqsZtf���^5o�`�^´üz� ^Di5`c^Dd�ymfR[vk�{�^�_c^5`a`�^5nc_X[jxr`�h�`che^DxrnXÞXî�æ¢��xs^´[
i5Z�oe_cxrde^Dnaxsoe{/Z�oeq�f(`�he^¬xso�`�^5n�k�i´`�xrZ�oe_jZ ~ ù �F l�� � F lmÿ�FFk�o�d ù �F ¯ `�h�^R_a`�k�na`cxsoe{/� Z�xso�`#xs_k�{�k�xso�`che^¬��káüzxs�Rbe� Z ~ `�h�^�%>îXæ Z�y��a^Di5`cxr��^ ~ beo�i5`�xrZ�o ± ��â ~ [�^�iDZ��/�k�na^F`�he^>`�[�Z
i5bena��^D_Dl�[�^#Z�ye_a^Dn���^j`�hkp`X[jx�`�h9xsoei5nc^Dk�_cxroe{P[vk�{�^D_�^D�/�eqsZtf���^5o�`Xde^Di5nc^3kp_c^D_���Z�nc^�xso
��k�ncwp^5`�^5ìmbexsqrxsyenaxsbe��`chk�o�`che^voe^5{�Z�`�xskp`�xroe{Ù�ek�na`cxs^D_ �>= û �j? beo�de^Dn�`che^Dxrn�ÞXîXæS�zxr^5[>�
��he^�nc^Dk�_cZ�o ~ Z�nP`�hexr_>�ehe^Do�Z���^5oeZ�o¢xr_�k�_ ~ Z�qsqsZt[j_5µ�!#oede^5n�ÞXîXæÙl�`che^/yk�nc{�k�xsoexroe{
�kpna`�xr^D_�na^DiDZ�{�oexkL5^�`�he^�Ýna_a`Íde^Di5nc^3kp_c^�Z ~ ^5����qsZtf���^5om`Ík�_a_cZ�iDxskp`�^5d>[jx�`�h>hexr{�hP[vk�{�^D_D�
æ�bz`Ù[jhkp`I`�he^´f�d�Z�oeZ�`Inc^Dk�qsx�LD^�xs_I`chkp`#[jxr`chqsZt[�^DnÙ^5����qsZtf���^5om`Inc^Dk�q�xsoei5Z���^�xso
`che^I_a^Di5Z�oed�_a^Di5`cZ�n�de^Di5nc^3kp_c^D_vk�_�[�^Dqrqí�¶��h�xs_�xso9`�benao�xs�/�eqrxs^D_¶k�de^5iDqrxsoe^#xso/de^D��k�oed
~ Z�n9{�Z�Z�dÄ� Ò��,+ {�ZzZ�d ����æ�^DiDk�be_a^Z ~ `che^;h�xs{�h]oe^D{�Zp`�x}ká`�^Dd�[vkp{�^;xro _a^Di5`cZ�n(�
k�o�dB`che^>nc^Dk�q![�k�{�^>ncxr{�xsdex�`�f/xsoB_c^5i5`�Z�n���le^D�/�eqsZtf��/^Do�`jxsoBy Z�`�hB_c^5i5`cZ�nc_jde^5iDnc^Dk�_c^5_
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^´��^Doª�/Z�nc^p�R��hexr_>k�{�k�xro1xs�/�eqsxr^D_Ik ~ b�na`�h�^DnPde^5iDqsxroe^gxso1xroeiDZ���^gkpoed1`�he^5nc^ ~ Z�nc^gxso
de^5��kpoed ~ Z�n�y Z�`�h¬{�ZzZ�de_5lpqr^3k�dexroe{j`�ZIk ~ ben�`�he^5n�de^5iDqsxroe^�xso�^D�/�eqsZtf���^5o�`¶k�o�dR_cZÙZ�o	�
Ôben�`�he^5nc�/Z�nc^plpy ^DiDk�be_c^�beoe^D�/�eqrZ\f��/^Do�`Íxs_�xsoei5nc^3kp_cxso�{elá`che^�`�káü¬n�kp`c^�`cZIÝoek�oeiD^�`�he^
beo�^D�/�eqsZtf�^5dBk�qs_aZ�xso�iDnc^Dk�_c^5_Dleqr^3k�d�xsoe{R`cZ�hexr{�he^Dn�{�ncZ�_c_�[�k�{�^5_Dlxs�/�eq�fzxroe{¬k ~ bena`che^Dn
de^5iDqrxsoe^�xsoR^5����qsZtf���^5om`Dl�qr^3k�dexroe{I`cZF�/Z�nc^�beoe^5���eqrZtfz�/^Do�`Dl�[jhexsi*hRxsoR`cbenco�xr����qsxs^5_
hexr{�he^5n#`�káü;n�kp`c^D_Pk�o�d_cZ�Z�obeo�`�xrq�`che^�oe^´[ ��k�naw�^´`F^Dìmbexrqsxryencxrbe�öxs_#nc^Dk�i*he^5d	� © _
[�^R_a^D^�l!^D�/�eqsZtf���^5o�`Ùxrok���k�naw�^5`Ù^Dìmbexrqsxsy�ncxsb��ök�_a_cZ�iDx}ká`�^Dd;[jxr`�h�k�hexr{�h;[�k�{�^¬xs_
��b�i*h;qrZ\[�^Dn�`chk�oB^´üz� ^Di5`c^Ddy�f�`che^>yk�na{�k�xso�xsoe{g�kpna`�xr^D_�beo�de^Dn#ÞXîXæÙ�

â�o®Ýe{�benc^ � ·zl�`�h�^��enaxsi5^/Z ~ {�Z�ZzdS�(xs_>�eqsZp`c`�^5dSkp{�k�xso�_a`>`�he^/qsZt[vu|_cwmxsqrqs^Dd[�k�{�^
xroÇ_c^5i5`�Z�n��z�Î³S^�i3k�oÄZ�y�_c^Dn���^1`�hekp`�`che^1�encxriD^;xs_�Zt��^5nc^5_a`�xr��ká`�^DdÄb�oede^DnBÞXîXæÙ�
��he^«na^3k�qF��ncxsi5^ ¯ k�qr_cZ<^Èü�� ^Di´`�^5dËxro�`che^;%>î�æö��xs^´[ ± xs_(qrZ\[�^Dn ~ Z�n�hexs{�hÇ[vk�{�^D_D�
��he^Rk�nc{�be��^5o�`*kp`cxsZ�o ~ Z�n�`�h�xs_j^5×�^Di´`Fxs_�`che^ ~ Z�qrqsZt[jxso�{eµXæ�^DiDk�be_a^RZ ~ `�he^¬de^Di5qsxso�^�Z ~
^5���eqrZtfz�/^Do�`¬xso¢_a^Di´`�Z�n��zl¶�enaZzdeb�i5`�xrZ�oSZ ~ {�ZzZ�d<��k�qs_aZde^5iDqsxroe^D_5l�[jhexri*h¢xsoª`�benao
xroeiDna^3k�_a^D_�`�he^X�enaxsiD^�ÿ�FÍiDZ��/�k�na^DdP`�Zj`�h�^�Z�`che^Dn��enaxsi5^ ¯ ÿ I ± �Í��hexr_Íxr_�k�qs_aZjnc^Di5Z�{�oex�LD^5dbeo�de^Dn�ÞXî�æIlmk�_�[�^Dqrq�k�_�`�he^ ~ k�i´`�`�hkp`�k�o/xso�iDnc^Dk�_cxroe{�ÿ�Fvkpqs_cZ>xroeiDna^3k�_a^D_X`�he^j�enaZ�Ýe`�_
Z ~ `�he^9Ýna��_5�(æ�b�`>[jhkp`¬xs_>oeZp`R_a^D^DoSxs_P`�hká`�[jx�`�h®hexs{�h1[�k�{�^5_Rxsoª_c^5i5`cZ�n��BoeZ�`
Z�o�qrf®^D�/�eqsZtf���^5o�`�xso<_a^Di´`�Z�n/��yebz`9k�qs_aZ1xso¢_a^Di´`�Z�n(�(de^5iDna^3k�_a^D_/y�^5i3k�be_a^(Z ~ `�he^
de^5iDqrxsoe^Ixso�de^5��kpoed ~ Z�nvy Z�`�h�{�ZzZ�de_5����hexs_vxro�`�b�nco(xs�/�eqrxs^D_X`�hekp`�k�qr_cZ���ncZ�debei5`cxsZ�o
Z ~ {�ZzZ�dS�Rde^Di5qsxso�^D_Dl�`�h�^Dnc^5y�fn�kpxs_cxroe{9`�he^���ncxsi5^RZ ~ {�ZzZ�dS�RiDZ��/�k�na^Dd;`cZ�{�Z�Zzd�zl
_aZ/`chkp`�`�h�^�naxs_a^PZ ~ ÿ�FIna^Dq}ká`�xr��^F`�ZPÿ���xs_�oeZp`#k�_jyexs{9k�_j^Èü�� ^Di´`�^5dbeoede^5n#Þ�îXæÙ�

��he^/beoede^5nc^5_a`�xr��ká`�xsZ�oªZ ~ `�h�^/o�^D{�kp`cxr��^�^5���eqrZtfz�/^Do�`>^´×!^5i5`Rk�oed®`che^9Zt��^Dna^D_¿u
`cxs��kp`�xrZ�o¢Z ~ `�he^���Z�_cxr`cxr��^���ncxsi5^B^5×�^Di5`�k�_c_aZzi5x}kp`c^Ddä[jxr`ch]hexr{�hä[vk�{�^D_/y�Z�`ch]qr^3k�d
`cZ�`�h�^Rhexr{�he^Dnj�pk�qsb�^D_ÙZ ~ `�he^¬Z�yM�a^5i5`�x���^ ~ b�oei5`cxsZ�oe_Ibeoede^5nFÞXîXæÎk�oed;`�he^5nc^Dy�f;`�Z�k
hexr{�he^5nv[vk�{�^¬kp{�nc^5^D�/^Do�`3le[jhexri*h;xro(`�benao;xr���eqrxs^5_��/Z�nc^Pbeo�^D�/�eqsZtf���^5o�`3�
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��� � �|� ¹Iº�»½¼P¨¿¾�Àº¿¦�ÁÃÂÄ£�Åe¼P¨|À�ÅÇÆÈ¦�ÉÄ¤ d
â�oP`�h�xs_�_c^5i5`cxsZ�o>[�^�[jxrqsq�i5Z��/�eqs^´`�^�Z�ben�d�xs_ci5be_c_axsZ�o>y�f>_a`cbed�f�xso�{ÙïBf�Z��exri�ævk�nc{�k�xsoexroe{
¯ ï�æ ± �

â�ogk�o¬^Di5Z�oeZ��Rf>[jx�`�hgï;æÙlá`che^�dzfzoek���xriD_Íxs_�_cxs�/xsqsk�n�k�_�beoed�^Dn�ÞXîXæÙµá��he^�^5iDZ�ozu
Z��¬f�_�`*k�n�`�_�[jx�`�h(kpomf���k�ncwp^5`v^5ìmbexsqrxsyenaxsbe�Lkpoed�`�he^Fk�{�^Do�`c_vxso�_c^Di´`�Z�n��¬oe^D{�Z�`�xskp`�^
y�fªiDZ�o�_cxsd�^Dncxroe{��/Z�_�`RZ ~ `�he^�^DiDZ�oeZ��/xsi9��kpncx}kpyeqs^5_�xroSZ�`che^Dn¬_c^5i5`�Z�nc_gk�_¬iDZ�o�_a`*kpom`
k�o�d�y�f(`�k�wmxsoe{9xso�`cZ9k�iDi5Z�beo�`ÙZ�oeqrf�`�he^Pxrom`c^Dnck�i5`cxsZ�oe_�y ^5`�[�^D^5o�[�k�{�^�k�oed�^D�/�eqsZtf�u
�/^Do�`Ixso�_c^Di´`�Z�nF�z�v��he^�[vkp{�^R��káüzxs�/xkL5xsoe{R`che^RZ�yM�a^Di´`�xr��^ ~ beo�i5`�xrZ�o;k�_#`che^Rna^D_abeqr`
Z ~ `�h�^�yek�nc{�kpxsoexroe{1xs_goeZt[ xs�/�eqs^5��^5om`c^Dd	�äæ�k�_c^5d Z�o<`�h�xs_9oe^5[Ü[vkp{�^;xroä_c^Di´`�Z�n
�(k(oe^5[½��kpncw�^´`�^Dìmbexsqrxsyenaxsbe��xr_Pde^5`c^Dnc�/xso�^Dd	��â�o«`�h�^/o�^´ü�`�_a`�^5�	l�ï�æ¥yk�_c^5dSZ�o
`chexs_�oe^5[Û^5ìmbexsqrxsyenaxsbe� `�k�w�^5_��eqsk�iD^/qs^Dk�dexso�{�`cZk�oe^´[L[vkp{�^ ~ Z�qrqsZt[�^DdSy�f®k�oe^´[
��k�ncwp^5`/^Dìmbexrqsxryencxrbe�Mk�o�d]_aZSZ�o	�]��he^�ì�b�^D_a`cxsZ�o�`�hká`�kpncxs_a^D_9xs_/k�{�k�xso<[jhe^´`�he^5n
`chexs_P�enaZzi5^Ddeb�nc^/iDZ�o���^5nc{�^5_�k�o�d®x ~ _aZ�[jhe^5nc^9`�Z�C���Z;k�ok�q�f�L5^g`�hexr_Dl�iDZ�o�_cxsd�^DnPÝ{pu
bena^ � � [jhexsi*h�hk�_I[�k�{�^5_Fxso�_c^5i5`cZ�n>�/Z�oy�Zp`�hk\ü�^5_Dµv³®^Rhk3��^gk�{�k�xro�iDk�qsi5beq}kp`c^Dd
`che^Ù{�^5oe^Dnck�q ^Dìmbexsqrxsyenax}kF�pk�qsb�^D_�na^D_abeqr`cxsoe{ ~ ncZ��L`�h�^I[�k�{�^D_�Z�o�`che^Pk�ye_aiDxr_c_�kz����he^D_a^
{�^5oe^Dnck�qe^5ì�b�xsqsxryencxrbe�¥�pk�qsbe^5_¶hk3��^jy ^D^5o/`�k�w�^5o�kp_�_a`*kpna`�xroe{P� Z�xso�`�_Í`�Z>i3k�qriDbeqskp`�^�`�he^
ï�æ Z�b�`�i5Z��/^�l¶xÕ�Ö^p�;`�h�^�oe^D{�Z�`�xskp`�^5d®[�k�{�^D_5l�[jhexsi*h	l¶`cZ�{�^´`�he^5n¬[jxr`chS`�h�^�_a`�k�na`cxsoe{
[�k�{�^5_Dle{�^5oe^Dnckp`�^ÙZ�oe^Fi5bena��^�xro�`che^FÝ{�bena^�����he^ÙZ�`�he^5nviDb�na��^Pxr_�`�h�^Fxsde^5o�`�xr`�f ¯ â�d ± �ÔncZ��ö`�he^ ~ k�i5`#`�hekp`I`che^Rxrde^Do�`cxr`�fBhk�_Ùk�_�`�^D^5��^5nÙ_aqsZ�� ^�`chk�o�`che^�Z�`�he^5nÙi5bena��^R[�^
iDk�o«k�{�k�xro�i5Z�oeiDqrbede^R`chkp`F`che^�� Z�xso�`IZ ~ xso�`�^5nc_a^Di5`cxsZ�o�xs_Fk�_�`*k�y�qs^¬Ýzü1� Z�xso�`3�I��hexs_
�/^3k�o�_¬`�h�^�[vkp{�^(k�_a_cZ�iDx}ká`�^Dd®[jxr`�h®`�he^���Z�xro�`�Z ~ xrom`c^Dna_c^Di´`�xrZ�oS[jxsqrqXy�^/`�he^�[�k�{�^
`che^�^5iDZ�oeZ��RfSi5Z�o���^5nc{�^5_�`�Zxro¢kï;æð^Dìmbexsqrxsyenaxsbe���(â�oSÝ{�benc^ � ° [�^�hk3��^�Ýenc_a`
iDk�qsi5beq}kp`c^Dd�`che^j��k�naw�^´`X^Dìmbexsqrxsyenax}kÙyek�_c^5d�Z�o9`�h�^v[vk�{�^D_�Z�og`�he^#k�ye_aiDxr_c_�k�k�oed9hk3��^
`che^Do/xsoe_a^Dn�`�^Dd9`�h�^#^5ìmbexsqrxsyenaxsbe� �pk�qsbe^5_Xxsog`�he^jZ�y��a^Di5`cxr��^ ~ beo�i5`�xrZ�o	�Í��he^#[�k�{�^ji5Z�n�u
na^D_c� Z�oed�xsoe{/`�Z�`che^R��káüzxs�Rbe�ãxs_j`�he^¬Z�oe^�`�he^¬yk�nc{�k�xsoexroe{9�k�n�`�xs^5_#[�Z�beqrdi*heZ�Z�_c^
xro�k¬[�Z�ncqrd�[jhe^5nc^>k�qrq {�^Doe^5n�k�q�^Dìmbexsqrxsyenaxsbe�½^5×�^Di5`c_�[�Z�beqsd(y ^I`�k�w�^5o(xso�`�Z�k�iDi5Z�beo�`3�
��hexr_jxs_v`�h�^�%>îXæ�na^D_abeqr` ¯ _a^D^>Ý{�bena^ � %�± �N�zb�nc�enaxs_cxroe{�q�f�lex ~ [�^�iDZ��/�k�na^>Ýe{�benc^ � �
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k�o�d/Ý{�benc^ � ° l�[�^#_c^D^j`�hekp`X`�he^�[�k�{�^j`�he^j^Di5Z�oeZ��¬fgiDZ�o���^Dnc{�^D_�`cZ¬b�oede^Dn�ï�æäoeZt[
qrxs^D_�y�^5qsZt[Ë`che^F[�k�{�^>beoede^5nw%�îXæÙ��³�h�f(d�Zz^5_j`chexs_�hk��e� ^Do�C���h�^¬kpoe_a[�^Dn#xso�`chexs_
iDk�_c^¬xs_���^5naf;_cxs�/�eqr^�µN!Ioede^5nFï;æÙl `che^�yk�nc{�k�xsoexroe{/k�{�^5om`c_ÙdeZ�oeZ�`#`*k�wp^�`che^R� Z�_ax�u
`cxr��^���ncxsi5^�^5×�^Di´`�kp_c_cZ�iDxskp`�^5dg[jxr`�h9hexr{�hg[vkp{�^D_Xxso�`cZ>k�iDi5Z�beo�`3����hká`Xxs_Dl�h�xs{�hg[�k�{�^D_
qr^3k�d1`�ZBqrZ\[½^D�/�eqsZtf��/^Do�`�k�oed«`�he^5nc^ ~ Z�nc^9qsZt[½Z�b�`���b�`3l�[jhexri*h®xro«`cbencoªnc^5_cbeq�`�_>xso
k�h�xs{�h®�encxriD^�Z ~ {�Z�Zzd¢�z�æ�fªxr{�oeZ�naxsoe{B`�hexr_R� Z�_cx�`�x���^/^5×�^Di5`�Z ~ hexs{�h®[�k�{�^D_5l¶`�he^
^5���eqrZtf�^Dna_>deZBoeZ�`�nc^Dk�qsx�LD^R`che^�� Z�_axr`�x���^g^´×!^5i5`�_>Z�o«`�h�^/��ncZ�Ýe`c_D�é�zZB`�he^´f1^´üz� ^Di´`
`che^Dxrn�Z�yM�a^Di´`�x���^D_�`�Z�{�Z�deZt[jo��/Z�nc^�_�`�ncZ�oe{�qrfR[jxr`�h/hexr{�hg[vk�{�^D_�`chk�o/xr`Xxr_�kpi5`�bek�qsq�f
`che^�i3kp_c^�l�xr����qrf�xsoe{/`�hká`F`�he^´f1k�na^�oeZ�`Fnc^3kpd�f ~ Z�nÙhexs{�h;[vk�{�^giDZ�oei5^D_a_cxsZ�oe_D����hexs_
xro¢`�benao<qs^3kpde_�`�Z«k�o�k�{�nc^D^5��^5o�`9Z�oäkqsZt[�^Dn�[�k�{�^�`�hek�o<`�he^�[�k�{�^�`chkp`g[�Z�beqsd
��káüzxs�/xkL5^I`�h�^H�aZ�xso�`jZ�yM�a^5i5`�x���^ ~ beoei´`�xrZ�o	�
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PEB-wage

low-skilled wage in sector 2
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Figure 29: Convergence of PEB
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Figure 30: GEB Objective Function
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Figure 31: Objective Functions GEB / PEB
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Figure 32: Union Objective Functions GEB / PEB
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Figure 33: Employer Association Objective Functions GEB / PEB
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Figure 34: Low-Skilled Employment in Sector 2 GEB / PEB
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Figure 35: Price of Good 2 GEB / PEB
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Figure 36: Convergence of MB
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Figure 37: GEB Objective Function
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â�oª`�hexr_�_a^Di´`�xsZ�o®[�^�iDZ�oe_cxrde^Dn>[vkp{�^�ykpnc{�k�xroexso�{(xsoªi3k�_a^�l�[jhe^5nc^/`�he^/hexs{�hzu�_aw�xrqsqr^Dd
qsk�y�Z�n ~ Z�naiD^gxr_Ù�/Z�yexsqr^��På�Zt[vu�_awmxsqsqr^Dd�[�Z�naw�^Dna_�k�nc^g_�`�xsqrq�k�_c_abe��^5d1`�Z(y ^�xs�/��Z�yexsqr^
k�i5ncZ�_a_jxsoedeb�_a`�naxs^5_D�
���:9v���  ¢¡F£¥¤ ¦#§P£�¨
��he^��/Zzde^5q	nc^5��kpxsoe_�beo�i*hk�oe{�^5d ~ Z�n�`�h�^��/Z�_�`I�ek�na`D���#xs{�h�u�_cwmxrqsqs^5d(q}k�y Z�n���k�ncwp^5`
i5qs^3kpncxso�{gxs_�oeZt[Îd�^5Ýoe^5dk�_

� � � � � I � � �F ¯ � ��� %�±
Þ�ncZ�Ý�`�_jxsoB_c^5i5`cZ�nI�/k�na^P{�xr��^Do;k�_ ~ Z�qsqrZt[j_

� F � ÿ�F��qF è¢ù �F ¯ � �� ± � � F è¢ù � ¯ � �  ± � �F ¯ � ����� ±
Ô�xrnc�/_�k�nc^X�enaxsi5^X`�k�w�^5nc_�xso>y Z�`�h�_c^5i5`�Z�nc_D��³S^XZ�yz`*k�xro>`che^�Ýnc_�`�Z�ncde^5n�i5Z�oedex�`�xrZ�oe_

~ Z�n���ncZ�Ýe`j��káüzxs�/xkLDkp`�xrZ�o�Z ~ Ýna��_jxro(_c^Di´`�Z�nÙ�

ù �F ¯ � �  ± � ÿ�F ý F*� � � ��F � �F � � � 
� ^ �F ¯ � ���\� ±

ù � ¯ � �  ± � ÿ�F ý FÈ� �U� 
�F � �F � � � �� ^ �F ¯ � ��� � ±
ï�k�naw�^´`Ùi5qs^3kpncxso�{ ~ Z�n�{�Z�Zzd1��xs�/�eqsxr^D_5µ

� � I �\é � I×I � � � F �\é � F I �Ë¯ � � I � � �F ± �\é � I � W �\é8_ I � � I ¯ � ��� $m±
��� %



© {�k�xso([�^¬kpok�qrfML5^>`che^>^5×�^Di´`�_#Z ~ %>îXæÙlÞXîXæ�k�o�d�ï;æ xro�_a^Di´`�Z�nÙ�z�
%>î�æËk�oed�ï�æ�kpnc^�i3k�qriDbeqskp`�^5d;kp_Iy ^ ~ Z�na^��Ê!Ioede^5nFÞXîXæÙl`�he^�yk�na{�k�xroexsoe{g�ek�n�u

`cxs^D_�`*k�wp^1xso�`�Zäk�i5iDZ�b�om`(`che^^5���eqrZtfz�/^Do�`(^´×!^5i5`�� � F lj`�he^1�enaxsi5^^5×�^Di´`gÿ�F ¯ k�oed`che^Dna^Dy�f�ÿ ± kpoed1`�he^�h�xs{�hzu|_cwmxsqrqs^5d�^D�/�eqrZ\f��/^Do�`P^´×!^5i5`�� �F �RÔZ�n#`�he^ghexr{�hzu|_cwmxsqrqs^Dd!l
`che^g^D�/�eqsZtf��/^Do�`F^´×!^5i5`>xs_ÙoeZt[½i5Z�oe_cxrde^Dna^Dd«xso�_a`�^Dk�d«Z ~ `�h�^�[vk�{�^g^5×�^Di5`>y ^DiDk�be_a^
Z ~ `�he^5xsn#��Z�y�xsqsx�`�f�����he^R`*k\ü�nckp`�^  kpoed�`�h�^Rbeoe^5����qsZtf���^5om`Iy ^Doe^´Ýe`�_ � ð k�_j[�^5qsqk�_�k�qrqZ�`�h�^Dn��pk�ncxsk�yeqs^5_�k�nc^#k�{�kpxso9iDZ�o�_cxsd�^Dnc^5d�`�Z�_a`�k3f9iDZ�oe_�`*k�o�`�ymfg`che^#yk�nc{�k�xsoexroe{
k�{�^Do�`�_5�>Ô�Z�n#`che^gÞXîXæÎi3k�_a^�l!`chexs_Ixs�/�eqsxr^D_�`�hká`F`�he^�`�hena^D^g^5ì�bekp`�xrZ�oe_I`chkp`Ùde^5`c^Dn�u
�/xsoe^�� � F l�� �F k�oed1ÿ�F ¯ ^5ì�bekp`�xrZ�oe_ � ���\�zl � ��� � l � ��� $m± k�nc^(_aZ�qr��^Dd�_cxs�Rbeqr`�k�oe^DZ�be_cq�f
¯ ^3k�i*h�d�^D� ^Doedexroe{�Z�o ù �F ± k�o�d�xso�_c^Dn�`�^5d(xso9`�he^FZ�yM�a^Di´`�xr��^ ~ beo�i5`�xrZ�o6h�� © ~ `�^Dn�`�hká`3l
`che^Ri5Z�oe_a`�k�o�`�_PZ ~ `�he^�_�`*k�n�`�xroe{�� Z�xso�`I^Dìmbexrqsxsy�ncxsb��ãk�nc^¬xsoe_a^Dn�`�^Dd1xro;`che^�Z�yM�a^5i5`cxr��^
~ beo�i5`�xrZ�o	lkpoed;o�Z\[Ë`�he^P[�k�{�^ ù �F xs_�i3kpqsiDb�q}kp`c^Dd	l�[jh�xsi*h���káüzxr��x�LD^D_}h��
���:9v�|� ÂÄ£�Åe¼P¨|ÀeÅ
³®^�iDZ�o�_cxsd�^Dn�`�he^j_ck���^��ek�n�k��/^5`c^Dn�i5Z�oe_a`c^Dqrq}kp`cxsZ�ogkp_�xro�`*k�y�qs^ ¯ � �r� ± [jx�`�h � � � $�% �

Ô�xr{�benc^5_ � ² k�oed ��� _aheZt[¥`�he^¬_cxs�Rbeq}kp`cxsZ�oBna^D_cb�qr`�_ ~ Z�nIÞ�îXæÎkpoed�%>î�æI� � Z��gu
�kpncxso�{�`che^�`�[�ZÝ{�bena^D_5l�[�^�_c^D^�k�{�k�xroª`chkp`�`�he^/[vk�{�^(k�_c_aZzi5x}kp`c^Ddª[jxr`�hSkÞXîXæ
^5ì�b�xsqsxryencxrbe� qsxs^5_�k�y�Zt��^�`che^�[�k�{�^�beoed�^Dnz%�îXæÙ�t��he^�nc^Dk�_cZ�o�_ ~ Z�n�`chexs_��ehe^5oeZ��/^DoeZ�o
k�na^�`che^R_ck��/^�k�_IxsoB`�he^¬hexs{�h�u�_cwmxrqsqs^5d;xr���/Z�yexrqsx�`�f�iDk�_c^pµ ~ ncZ��ã`che^"%>îXæË_cZ�qsb�`cxsZ�o
k�_�_a`�k�na`cxsoe{®��Z�xro�`3l�`che^�oe^5{�kp`cxr��^;qsZt[vu�_awmxsqsqr^Dd�^D�/�eqsZtf��/^Do�`�^´×!^5i5`(xr_�b�oede^Dna^D_�`�x�u
��kp`�^5d¢[jhe^Do�k�{�nc^D^5xsoe{1Z�o�h�xs{�he^5nR[�k�{�^D_5l�[jh�^Dnc^Dk�_g`�he^���Z�_axr`cxr��^��encxriD^(^5×�^Di´`9xs_
Zt��^5nc^5_a`�xr��ká`�^Dd!�¢ÚFbe^�`cZ`�he^(�/Z�yexrqsxr`�f«Z ~ h�xs{�hzu|_cwmxsqrqs^5d®[�Z�ncwp^Dnc_9`�h�^(yk�nc{�k�xsoexroe{
�kpna`�xr^D_joeZt[ i3kpqsiDb�q}kp`c^�h�xs{�hzu|_cwmxsqrqs^5d(^D�/�eqsZtf���^5o�`Ù^´×!^5i5`�_Ixsoe_�`�^Dk�d�Z ~ hexs{�hzu�_aw�xrqsqr^Dd
[�k�{�^#^5×�^Di´`�_�xso/_c^Di´`�Z�n��z��æ�b�`�k�_�[�^#_c^5^ÙxsogÝ{�benc^ $�% lmk�qr_cZ>`�he^jhexr{�hzu|_cwmxsqrqs^Dd�[�k�{�^
i*hkpoe{�^D_�y�^5i3k�b�_c^ÙZ ~ {�^Do�^Dn�kpq ^5ìmbexsqrxsyenaxsbe� ^5×�^Di5`c_Dµ¶³�he^5o�`�h�^IqrZ\[vu|_cwmxsqrqs^5d9[�k�{�^#xso
_a^Di5`cZ�nÙ�9naxs_c^5_Dlqr^D_c_#qsZt[vu|_cwmxsqrqs^Dd�[�Z�naw�^Dna_Fk�na^>^D�/�eqsZtf�^5d	����h�xs_jxs�/�eqsxr^D_�k9de^5iDnc^Dk�_�u
xroe{��k�nc{�xrok�q��encZ�debei´`9Z ~ hexs{�h¢_cwmxsqrqs^5d¢[�Z�naw�^5nc_9xso<_a^Di5`cZ�n/�z�®��he^(hexs{�hzu�_aw�xrqsqr^Dd

�����



[�Z�ncwp^Dna_Rk�na^�oeZt[ð�/Z�yexrqs^¬k�iDnaZ�_c_>xroedebe_�`�ncxr^D_>k�o�d«`che^ghexr{�hzu�_awmxsqsqr^Dd;q}k�y Z�nF��k�ncwp^5`
xr_P��^5n ~ ^Di´`�q�f1iDZ��/� ^5`�x�`�x���^��R��hexs_>�/^3k�oe_F`chkp`>`�h�^/h�xs{�hzu|_cwmxsqrqs^5d�[vkp{�^9xso«_c^5i5`�Z�nR�
iDk�oeoeZ�` ~ k�qsq ~ Z�n�`che^���Z���^5om`Dl�yeb�`¶_cZ��/^vhexr{�hzu�_awmxsqsqr^Dd�[�Z�naw�^5nc_�i*hk�oe{�^ ~ naZ�� _c^Di´`�Z�n
��xrom`cZB_c^Di´`�Z�ng���"�zZ ~ k�nF`che^g^5×�^Di´`�_�k�nc^�`�k�w�^5o®xro�`�ZBk�i5iDZ�beo�`�y�f`�h�^gyk�nc{�k�xsoexroe{
�kpna`�xr^D_5�1æ�b�`�`che^�xroeiDna^3k�_axsoe{h�xs{�hzu|_cwmxsqrqs^5d®^5���eqrZtfz�/^Do�`Rxso¢_a^Di5`cZ�n���qr^3k�d�_R`�Z1k
de^5iDna^3k�_axsoe{���kpnc{�xrok�q��encZ�debei´`�xr��x�`�fR`�h�^Dnc^p�¥�zZ>`�he^�[�k�{�^5_��Rbe_a` ~ k�qrqz[jhexri*h�xro�`�benao
xr���eqrxs^5_	`�hkp`�_cZ��/^�Z ~ `�he^�hexs{�h�u�_cwmxrqsqs^5dP[�Z�naw�^5nc_�i*hk�o�{�^vyk�i*w�xso�`cZÙ_c^5i5`cZ�nX�zlá[jhe^Dna^
`che^Phexs{�hzu�_aw�xrqsqr^Dd�[�k�{�^Pd�^DiDqrxsoe^5_jk�_v[�^DqsqÕ�¶â�oB^Dìmbexrqsxsy�ncxsb��;l�`�h�^Phexs{�h�u�_cwmxrqsqs^5d�[�k�{�^D_
xro(_c^Di´`�Z�n#�Rd�^DiDqrxsoe^ ¯ k�_v[�^Dqrq�k�_�xso�_c^Di´`�Z�n>� ± k�oed(_cZ9hexr{�hzu|_cwmxsqrqs^Dd�^D�/�eqsZtf��/^Do�`�xso
_a^Di5`cZ�nI��xs_jhexs{�he^Dnv`chk�oB^´üz� ^Di5`c^Ddy�f�`che^>yk�na{�k�xso�xsoe{gkp{�^Do�`�_ ¯ _a^D^PÝ{�b�nc^ $ � ± ���he^�ï�æ®iDk�_c^�k�{�kpxso>qs^Dk�de_�`�ZIkj[�k�{�^�k�{�na^D^D�/^Do�`�qsZt[�^Dn�`�hkpo¬beo�de^Dnz%�îXæÙ�\��he^
na^3k�_aZ�o;xr_jk�{�k�xro(`�hkp`�`che^>��Z�_cxr`cxr��^P�encxriD^>^5×�^Di´`I[jhe^5ok�{�nc^D^5xsoe{9Z�oBhexr{�h([vkp{�^D_#xs_
oeZp`¶iDZ�oe_cxrde^Dna^Dd ¯ hexr{�hR[�k�{�^5_¶qs^Dk�dR`�ZÙqsZt[�^D�/�eqsZtf���^5o�`3l�qr^3k�d�xsoe{#`�ZPqsZt[äìmbk�o�`cxr`�xr^D_
k�o�dB`che^Dna^ ~ Z�na^Rkghexr{�hB�encxriD^vÿ�F ± �
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Figure 38: Convergence of PEB
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Figure 39: GEB Objective Function
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Figure 40: Wage High-Skilled
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Figure 41: High-Skilled Employment in Sector 2
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)B'*) C~DB4¶CPó1õ¶05-�ó1õ�Q�ó1E �Ü-/ó1W#23ô1õ¶0D-/ó1õ
³®^�hk3��^�k��/^Doede^5d�Z�ben�{�^5oe^Dnck�qz^5ìmbexsqrxsyenaxsbe�Î�/Z�de^Dqmxso¬Z�ncd�^Dn�`�ZF_�`�bed�f�heZt[�dex�×!^5n�u
^5om`Fqs^3kpncoexroe{�k�y�xsqsx�`�xr^D_jZ ~ k�{�^5o�`�_>kp×�^Di´`F[vkp{�^�oe^5{�Z�`�xskp`�xrZ�oe_Ik�oed1beo�^D�/�eqsZtf���^5o�`3�
³®^Fhk3��^Ù_cheZt[jo(`�hká`�kR�kpna`�xsk�q�^Dìmbexrqsxsy�ncxsb��ð�zxr^5[ Z ~ `che^F^5iDZ�oeZ��Rf�qr^3k�d�_�`�ZRhexs{�h
[�k�{�^5_Ùk�o�d�b�oe^D�/�eqsZtf��/^Do�`3�Xâ�o�iDZ�o�`�nck�_a`Dl�x ~ ^D�/�eqsZtf�^Dnc_#k�_a_cZ�iDxskp`�xrZ�oe_jk�oed�beoexrZ�oe_
`�k�w�^�k�qsq�{�^Doe^5n�k�qm^Dìmbexrqsxryencxrbe�Ë^´×!^5i5`c_�Z ~ `che^�^DiDZ�oeZ��Rf>xrom`cZÙkpiDiDZ�beo�`3lp`chexs_�na^D_cb�qr`�_�xso
qrZ\[][vkp{�^D_�k�oed�b�oe^D�/�eqsZtf��/^Do�`3�¶��h�^ÙiDZ�oeiDqrbe_cxrZ�oe_ ~ ncZ��½`chexs_�i*hk��z`�^Dn��encZt��xsd�^Ùk�o
k�d�dexr`cxsZ�okpq�kpnc{�be�/^Do�`�[jhmf�xsoedeb�_a`�n�f�_a^Di´`�Z�n�_a��^5iDxrÝeiFiDZ�qrqs^5i5`�x���^#[vk�{�^>k�{�nc^5^D�/^Do�`�_
iDk�o¢y ^�de^5`cnc^5��^5om`�k�q ~ Z�nRbeo�^D�/�eqsZtf���^5o�`3��#Zt[�^´��^Dn5l�`che^�na^Dqskp`�xrZ�oe_ch�xs�Sy ^5`�[�^D^5o
`che^9^´ü�`�^5om`¬`�Z([jhexri*h ~ ^D^5deyk�i*w1^´×!^5i5`c_Rk�na^g`*k�wp^DoSxro�`�Z�k�iDi5Z�beo�`Rk�oedªbeoe^D�/�eqrZ\f�u
�/^Do�`vxr_�o�Z�`v�/Z�oeZ�`cZ�oexri3k�qZt��^5nv`�he^#[jheZ�qr^Ù_c^´`�Z ~	~ ^5^Ddeyek�i*w�^´×!^5i5`�_5�Xâ ~ yk�nc{�k�xsoexroe{
�kpna`�xr^D_�[�^Dna^P��^Dn�f(�Rf�Z��exsiFk�oed�[�Z�beqsdBZ�o�qrf/`*k�wp^F`�he^Pdexrnc^5i5`�^5���eqrZtfz�/^Do�`�^´×!^5i5`c_
Z ~ [vk�{�^D_�xrom`cZSkpiDiDZ�beo�`�[jxr`cheZ�b�`�nc^5iDZ�{�o�xkLDxroe{ªi*hk�oe{�^5_�xso]�encZ�debei´`��enaxsi5^D_�^´`�ip�rl
[�k�{�^5_�k�oed®beoe^5���eqrZtfz�/^Do�`�[�Z�beqsdªy�^�qsZt[�^Dn�iDZ��/�k�na^Dd«`�Z;`che^/Z�b�`�i5Z��/^�Z ~ `�he^
�kpna`�xsk�q!^5ìmbexsqrxsyenaxsbe�Û��xs^5[>�

��he^¬nc^D_abeqr`c_Ùxro�`chexs_#i*hk���`c^DnIhk3��^R_aZ��/^¬_axs�/xsq}kpncxr`cxs^5_�`�Z�k/[�^Dqrq�w�o�Z\[jo1na^D_abeqr`
Z ~ q}k�y Z�n�^Di5Z�oeZ��/xsi5_Dl�ok��/^Dq�f�`�he^IZ�ye_a^Dna�pk�o�iD^Ù`chkp`�xso�k�o�^5iDZ�oeZ��Rf9[jxr`�h/��^5naf�de^´u
i5^Do�`�nck�qsx�LD^DdB[�k�{�^>oe^D{�Z�`�x�`�xsZ�oe_v[vkp{�^D_Ik�oed�beoe^5���eqrZtfz�/^Do�`Ik�na^�nckp`�h�^DnjqsZt[>lexro�k�o
^5iDZ�oeZ��Rf®[jx�`�h®��Z�na^�i5^Do�`�nck�qsx�LD^Dd®[vk�{�^�yk�na{�k�xso�xsoe{B[vkp{�^D_gkpoed<beoe^5���eqrZtfz�/^Do�`
k�na^>hexs{�h!lk�oed;xsoB^Di5Z�oeZ��/xs^5_j[jx�`�h(`�Zp`*k�qrqrf�iD^Do�`cn�k�qrxkLD^5d�[�k�{�^�_c^´`c`cxsoe{�_�[�k�{�^5_Ùk�o�d
beo�^D�/�eqsZtf���^5o�`¶k�na^vk�{�k�xso�qsZt[ ¯ _c^D^ � k�qs� ~ Z�na_ÍkpoedgÚFncxßZ/qsq�$ � � ²�²�'û± ��³®^�hk3��^viDZ��gu
�kpnc^Dd9dex�×!^5nc^5om`�qr^3k�naoexsoe{Ù�encZ�iD^5debenc^5_ ~ Z�nXkF{�xr��^Do/_cxkL5^�Z ~ k>_a^Di´`�Z�n�[jhexrqs^ � k�qr� ~ Z�nc_
k�o�d(ÚFncxßZ�qrqe� Z�xso�`�Z�b�`�`che^ ~ kpi5`�`�hkp`�beoei5ZzZ�nadexsoekp`�^5d�[�k�{�^Ùyek�nc{�kpxsoexroe{�_Xy�f���k�o�f
beo�xsZ�oe_Rqs^3kpd¢`�Z1hexr{�h¢[vkp{�^D_/k�oedäbeo�^D�/�eqsZtf���^5o�`g_cxroeiD^(oe^5{�kp`cxr��^({�^Doe^5n�k�qv^5ìmbex�u
qrxsyenaxsbe��^5×�^Di´`�_ ~ Z�n>^3k�i*hªbeoexrZ�oªk�nc^9_a��k�qrqí�x�Ù��^Dn�kpqsqíl�xroe_cb�Z�i5xs^5om`�na^DiDZ�{�oexr`cxsZ�o1Z ~
{�^5oe^Dnck�q�^5ìmbexsqrxsyenaxsbe�Î^´×!^5i5`c_�i3k�og^Èü���q}k�xro	lp[jh�fR[�^�deZFo�Z�`�_c^5^v�/Z�nc^ ~ Z�nci5^ ~ beqz��Zt��^
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`cZ�nc^ ~ Z�nc�/_jxso;q}k�y Z�njk�oed��encZ�debei´`Ù��k�ncwp^5`c_D�#î¶��^Do;[jhe^Do1beo�xsZ�oe_Ik�oed;^D�/�eqsZtf�^Dnc_
na^3k�i´`�`�Z¬{�^Do�^Dn�kpq!^Dìmbexrqsxryencxrbe�½^´×!^5i5`�_�ymf�k�dkp��`�x���^Ùqr^3k�nao�y ^Dhk3��xsZ�n�`�h�^5f/��k3f/^Do�d
be�B[jxr`chBhexs{�h([�k�{�^5_Ikpoed;b�oe^D�/�eqsZtf��/^Do�`jxso([�k�{�^>yk�na{�k�xso�xsoe{g�enaZzi5^Ddeb�nc^D_5�
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ò�'Ki � -BECP2
³®^�o�Z\[½`�benao®ykpi*w«`cZ;Z�ben>_a`*kpna`�xroe{B��Z�xso�`�xsoªi*hk���`c^DnR�zlÍoek���^5qrf;`�he^/ìmbe^D_�`�xsZ�o
x ~ ��ncZ�debei5`���k�ncwp^5`�nc^ ~ Z�nc�/_Pi3kpo®he^5qs�«`�ZBnc^5debei5^�beo�^D�/�eqsZtf���^5o�`3�9â�o®i*hek���`�^5n��
[�^>hk3��^ ~ Z�beoed(Z�b�`�`�hká`�nc^5debeiDxroe{9��kpncw�u�be��_�Z�nvxso�iDnc^Dk�_cxroe{g�enaZzdeb�i5`�x���xr`�f�xso(Z�oe^
_a^Di5`cZ�n�na^Ddeb�iD^D_vk�{�{�na^D{�kp`c^Ib�oe^D�/�eqsZtf��/^Do�`vbeo�de^Dn���Z�_�`�i5xsnaiDbe�/_a`�k�oeiD^5_D����he^5nc^5ymf
[�^�k�_c_abe��^5d<`�he^(^Èü�xr_a`c^Doei5^;Z ~ kna^3k�q�[�k�{�^Bnaxs{�xrdexr`�f1`chkp`g[�k�_gyexso�dexsoe{ ~ Z�nR`�he^
qrZ\[vu|_cwmxsqrqs^5d�[�Z�ncw�^5nc_5�/â�o«`�h�xs_Fi*hkp��`�^5n�[�^g[vk�o�`>`�Z�k�oek�qrfMLD^�`che^9xs�/�eqsxri3kp`cxsZ�o�_#Z ~
�enaZzd�bei5`���k�ncwp^5`�nc^ ~ Z�nc�/_ ~ Z�n�beoe^5���eqrZtfz�/^Do�` ~ Z�n�^5oedeZ�{�^5oeZ�be_aqrf9_a^5`�[vk�{�^D_�xsog`�he^
_a^Di5`cZ�ng[jhe^Dna^�`che^B�encZ�debei´`/��k�naw�^´`9nc^ ~ Z�nc�/_�`*k�wp^���q}k�i5^��äÚFZ1`�he^B^5���eqrZtfz�/^Do�`
{�kpxsoe_#Z ~ na^Ddebei5xsoe{���k�naw�u�be�e_Ik�oed�xsoei5nc^3kp_cxso�{��enaZzdeb�i5`�x���xr`�fBnc^5��kpxso;[jh�^Do[�k�{�^D_
k�na^�de^´`�^5nc�/xsoe^5d�y�f�kI[�k�{�^�yk�nc{�k�xsoexroe{#�encZ�iD^5debenc^vk�_�dexr_ci5be_c_a^Dd9xso�i*hek���`�^5n � C(�ÍZ
k�o�_a[�^Dnj`�hexr_�ì�b�^D_a`cxsZ�oB[jxr`ch;Z�ben�iDZ��/�/Z�o(��Z�de^5qíl�x�`j_c^5^D�/_I�/Z�_a`jna^3k�qrxs_�`�xsi#`�Z/be_c^
`che^��¬k�na`cx}k�q®¤Fìmbexrqsxsy�ncxsb��ö[vk�{�^A�gk�nc{�k�xsoexroe{/�encZ�iD^5debenc^ ¯ ÞXî�æ ± �!³®^g�encZ�iD^5^Dd«k�_
~ Z�qrqsZt[j_DµÍ³S^PiDk�qsi5beq}kp`c^Ù`�h�^>Þ�îXæ�_a`c^3k�d�f�_a`*ká`�^P^Dìmbexrqsxryencxsk ~ Z�n�dex�×!^5nc^5om`j��k�naw�u|be�e_
k�o�d`�Z�`�k�q ~ k�i´`�Z�nÙ�encZ�debei´`�xr��x�`�xs^5_Ùxro1_c^Di´`�Z�n���kpoed«qsZ�Z�w�kp`F`�h�^giDZ�oe_a^Dìmbe^5oeiD^5_ ~ Z�n
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¯ beo ± ^5����qsZtf���^5om`D�¢³S^�k�oek�qrfMLD^�`che^(`�[�Zªi3kp_c^D_/Z ~ k1��Z�y�xsqs^�k�oed]k�oäxs�/��Z�yexsqr^
hexr{�hzu|_cwmxsqrqs^Dd�q}k�y Z�n ~ Z�naiD^p��å�Zt[vu�_awmxsqsqr^Dd�[�Z�ncwp^Dna_Ùk�na^�k�qr[�k3fz_jxr���/Z�yexrqs^��

ò�'È& ÷øCPõ¶ô1254¶õ
��he^��k�nck��/^5`�^5nc_ ~ Z�nv`che^D_a^R_cxr��beqskp`�xrZ�oe_vkpnc^P`�he^�_�kp��^�k�_jxsoBi*hkp��`�^5n � �X³®^>Ýenc_a`
k�oek�qrfMLD^v`che^ ÏmÑBÓ�
\ù i3kp_c^���â�o9Ý{�b�nc^ $ �Ù[�^IiDk�o�Z�ye_c^5na��^j`�hekp`Xde^Di5qsxroexsoe{P��k�naw�u|be�e_
k�na^j_a`�xrqsqe� Z�_axr`�x���^ ~ Z�nX^D�/�eqrZ\f��/^Do�`3µÍ��he^Ùnaxs_a^#Z ~ qsZt[vu|_cwmxsqrqs^Ddg^5����qsZtf���^5om`�xro�y Z�`�h
_a^Di5`cZ�nc_�[jhe^DoÄ��k�ncw�u|be�e_�kpnc^na^Ddebei5^DdÄna^D��k�xsoe_5��ÚFb�^�`�Zª`�he^h�xs{�h]oe^D{�Zp`�x}ká`�^Dd
[�k�{�^5_�xro9_c^Di´`�Z�n��zl�`che^#k�ye_cZ�qsb�`c^�qs^5��^DqZ ~ beoe^5����qsZtf���^5om`�xr_�hexs{�h�^Dn¶`�hek�o9xr`�[�Z�beqsd
y ^;x ~ _a^Di5`cZ�n��ªhk�d�`�he^�_�kp��^�nc^Dk�q�[vk�{�^ ~ Z�n9qsZt[vu|_cwmxsqrqs^Dd<[�Z�ncwp^Dna_(k�_/_c^Di´`�Z�n;���
â�oä�k�n�`�xriDbeqsk�nDl¶[jhe^5o ��k�ncw�u|be�e_9k�na^ % l�qrZt[vu�_cwmxrqsqs^5d¢^D�/�eqrZ\f��/^Do�`9xso<_a^Di´`�Z�n��xs_
qrZ\[�^Dn�`chk�o�xro;_a^Di´`�Z�n����v�#xs{�h�u�_cwmxrqsqs^5d(^D�/�eqsZtf��/^Do�`#xso�_c^Di´`�Z�nÙ�gxs_jqsZt[�^Dnj`�hk�o�xso
_a^Di5`cZ�nF�Ù`cZzZ�lzy ^DiDk�be_c^PZ ~ `�he^F��k�na{�xsokpq ��ncZ�debei5`cxr��xr`�f/^´×!^5i5`3��³�he^5o(��kpncw�u�be��_�xso
_a^Di5`cZ�n>��naxs_a^�l!qrZt[vu�_cwmxrqsqs^5dBRTtvu�h�xs{�hzu|_cwmxsqrqs^5d;^5���eqrZtfz�/^Do�`Ùxso_a^Di5`cZ�n>��d�^DiDna^3k�_a^D_5�
å�Zt[vu�_aw�xrqsqr^Dd�[�Z�naw�^Dna_#k�nc^Fd�xs_c�/xs_a_c^5d�y�^5i3k�b�_c^PZ ~ `�h�^F^5×�^Di´`�_�dexr_ciDb�_c_c^5d;xro�i*hk��z`�^Dn
�zl�k�o�d]_aZ���^(h�xs{�hzu|_cwmxsqrqs^5dS[�Z�ncw�^5nc_/i*hk�oe{�^ ~ naZ�� _a^Di´`�Z�n��xso�`�Z1_a^Di´`�Z�nB���<��he^
i*hkpoe{�^gZ ~ hexr{�hzu|_cwmxsqrqs^DdB[�Z�ncwp^Dnc_ ~ naZ��ø_a^Di´`�Z�n>��xro�`�Z�_a^Di5`cZ�ng��xr_Ùdebe^�`cZ�`�h�^ ~ k�i5`
`chkp`���k�na{�xsoek�q�encZ�debei´`�x��zx�`�f9Z ~ hexr{�hzu|_cwmxsqrqs^Ddg[�Z�ncwp^Dna_vxso/`�he^I_c^Di5Z�oed(_a^Di5`cZ�n�`c^Doed�_
`cZ ~ k�qrqe�/Z�nc^v`chk�o�xro9_c^Di´`�Z�n#���¶��h�xs_�xs_Xi3k�b�_c^Dd�y�f9��Z�na^jdexs_a��xr_c_�kpqs_�Z ~ qsZt[vu�_aw�xrqsqr^Dd
[�Z�ncwp^Dna_IxroB`che^>oeZ�ozu|iDZ��/� ^5`�x�`�x���^F_a^Di5`cZ�nÙ��`chk�oBxsoB_a^Di5`cZ�n����

³®^�oeZt[L^Èü�k���xroe^g`�he^/^5×�^Di´`�_¬Z ~ k(`�Z�`�k�q ~ k�i´`�Z�n>�enaZzdeb�i5`�x���xr`�f1xr���enaZt��^D�/^Do�`
xro®_a^Di5`cZ�ng�BZ�oS^5����qsZtf���^5om`D�(��he^�_�`*k�n�`�xroe{;� Z�xrom`¬xso«Ý{�b�nc^ $ � xr_�`che^�_ck��/^�k�_
xroÝ{�bena^ $ � ¯ [jx�`�h ý F � �9k�o�dª��k�naw�u|be�e_ � %�± �>³�he^Do«`�Z�`�k�q ~ kpi5`�Z�nF�encZ�debei´`�x��zx�`�f
xroS`�he^�_c^Di5Z�oed�_c^5i5`�Z�n�ncxr_c^D_5lXqsZt[vu�_aw�xrqsqr^Dd¢kpoed<hexs{�hzu�_aw�xrqsqr^Ddª^D�/�eqsZtf���^5o�`gxsoS`chkp`
_a^Di5`cZ�n�xroeiDna^3k�_a^D_vxro/`che^Ùo�^5[ _a`c^3k�d�f/_�`*kp`c^D_vZ ~ Þ�îXæÙ�zå�Zt[vu�_cwmxrqsqs^5d�^5����qsZtf���^5om`�xso
_a^Di5`cZ�nj�jxsoei5nc^3kp_c^D_�k�_¶[�^Dqrqíl�[jhe^5nc^Dk�_Xhexs{�h�u�_cwmxrqsqs^5dR[�Z�ncwp^Dnc_�k�na^�i*hk�oe{�xroe{>�k�n�`�x}kpqsqrf
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~ naZ�� _a^Di5`cZ�n>�¬xro�`�Z9_c^5i5`�Z�nÙ���
â�o9`�he^ ÏmÑBÒmÓÐÓ i3k�_a^ ¯ Ý{�b�nc^D_ $�$ k�o�d $ · ± `�h�xsoe{�_Xkpnc^�ìmbexr`c^�_cxr��xrq}k�n5�Íå�Zt[vu�_awmxsqsqr^Dd^5���eqrZtfz�/^Do�`�xroPy�Z�`ch>_c^Di´`�Z�na_ÍxroeiDna^3k�_a^D_�[jhe^5o¬��k�ncw�u|be�e_�{�ZjdeZt[jo�Z�n��encZ�debei´`�x��zx�`�f

{�Z�^D_Ùbe�	���Ixr{�hzu�_awmxsqsqr^Dd�^D�/�eqsZtf��/^Do�`PdeZ�^D_Fo�Z�`Pi*hk�o�{�^gxso^5xr`che^DnF_a^Di´`�Z�nFy ^DiDk�be_a^
Z ~ `�h�^>[�Z�naw�^Dna_qp�xs�/�/Z�yexsqrxr`�f��

â�o�_abe�/��k�n�f�lF`che^®na^D_abeqr`c_;_abe{�{�^5_a`�`chkp`B`�h�^S� Z�_cx�`�xr��^«^D�/�eqsZtf���^5o�`;^´×!^5i5`c_
Z ~ ��ncZ�debei5`���k�naw�^´`(nc^ ~ Z�nc�/_�na^D��k�xso�[jhe^DoÄ[�k�{�^D_Bkpnc^de^´`�^5nc�/xsoe^5dÄxsoÄk®[�k�{�^
ykpnc{�k�xroexso�{��encZ�iD^5debena^��
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Figure 42: Employment and Mark-ups (Imlow)
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Productivity Improvement in Sector 2 [%]
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Figure 43: Employment and Productivity Improvement (Imlow)
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Mark-up in Sector 2 [%]
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Figure 44: Employment and Mark-ups (Imall)
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Figure 45: Employment and Productivity Improvement (Imall)
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) 5 : _ @Y? 9 ^ 5 :

��he^/_a`�k�na`cxsoe{�� Z�xso�`>Z ~ `�hexr_>`che^D_axs_>[vkp_�`che^�ìmbe^5_a`cxsZ�oª[jhe^5`che^Dn¬�encZ�debei´`R��k�ncwp^5`
na^ ~ Z�na��_#iDZ�b�qsd�h�^Dqs��`�Z�nc^Dd�beiD^�b�oe^D�/�eqsZtf��/^Do�`Ùxroî�benaZ���^p�ÙÚFZ/nc^ ~ Z�nc�/_#_cbei*h«k�_
`che^Fde^5nc^D{�beq}kp`cxsZ�o�Z ~ `�he^F��k�naw�^5` ~ Z�n�`�^5qs^5iDZ��/��beoexri3kp`cxsZ�o/Z�nv^5oe^Dna{�f�xror%>^5nc��k�o�f
`chkp`9xso�iDnc^Dk�_c^Bi5Z���� ^5`cxr`cxsZ�o<ká×!^5i5`�k�{�{�na^D{�ká`�^(^D�/�eqrZ\f��/^Do�`9� Z�_cx�`�xr��^Dq�f¢Z�ngoe^5{�káu
`cxr��^5qrf[C���h�xs_vìmbe^5_a`�xrZ�o�[�k�_�k�okpqrfMLD^5d�xso�`chexs_�`�he^5_cxr_vbe_cxroe{gkR{�^Doe^5n�k�q�^Dìmbexsqrxsyenaxsbe�
�/Zzd�^Dq�[jx�`�h9_cxr��beqr`�k�oe^5Z�be_�ncxr{�xsd�xr`�xr^D_�xso9�enaZzdeb�i5`���kpncw�^´`�_�k�oed/q}kpy�Z�n���k�naw�^´`�_D��â�o
�kpna`�xriDbeqsk�nDl\[�^vhk3��^�^Èüekp��xroe^Dd�h�Z\[�de^5iDqrxsoexroe{Ù��k�ncw�u|be�e_¶kpoed�xso�iDnc^Dk�_cxroe{F�enaZzd�bei´u
`cxr��xr`�f1xro®Z�oe^�_a^Di´`�Z�n¬k�_�iDZ�oe_a^Dìmbe^5oeiD^5_/Z ~ xso�iDnc^Dk�_cxroe{�iDZ��/��^´`�x�`�xsZ�o«kp×!^5i5`�k�{�{�na^´u
{�ká`�^#beoe^D�/�eqrZ\f��/^Do�` ~ Z�n�k¬{�x���^Do���xroexs�Rbe� na^3k�q[�k�{�^p�¶³S^Ihk3��^ ~ Z�beoed�Z�b�`�`chkp`
`che^Bxs�/�k�i5`9Z ~ de^5iDqsxroexso�{1��k�naw�u�be�e_/Z�o�^D�/�eqsZtf��/^Do�`9xs_/k�q�[vk3f�_�� Z�_axr`�x���^p�]��he^
xr���kpi5`XZ ~ �encZ�debei´`�xr��x�`�f9xs�/�encZt��^5��^5o�`�_�Z�o�^5����qsZtf���^5om`�xs_X� Z�_cx�`�x���^jbeoede^5n���k�o�f
i5xsnci5be�/_a`*kpoeiD^5_Dlmyeb�`�`che^Dna^Ikpnc^�_cZ���^vxr��� Z�n�`*k�o�`¶^ÈüziD^D�z`�xsZ�oe_D�XÞÍk�na`cxsiDb�q}k�naqrf�l�k�{�{�na^´u
{�ká`�^Fbeo�^D�/�eqsZtf���^5o�`�i3k�o(xroeiDna^3k�_a^F[jhe^Do(`che^F^Dqsk�_a`cxsi5xr`�f/Z ~ _cbey�_a`�x�`�b�`cxsZ�o(y ^5`�[�^D^5o
i5Z�oe_cb�����`cxsZ�o;{�Z�Zzde_Ixs_#_c��k�qsq�k�o�doeZ ~ ben�`�he^5nI[�Z�ncwp^Dna_Pxso;`che^Rna^D��k�xso�xsoe{/xsoed�be_�u
`cncxs^5_�i3kpo�y ^(^D�/�eqrZ\f�^Dd	�®��he^(q}ká`c`�^5n�i3kpo�hek��e� ^Doäxso¢`che^ ~ Z�qsqrZt[jxsoe{;_cxr`cbkp`cxsZ�oe_5µ
Ô�xrnc_�`3l�[�Z�ncwp^Dna_�kpnc^�xr���/Z�yexrqs^9k�oed¢`che^Dna^(xs_Rk�qsna^3k�d�f ~ beqrq�^5���eqrZtfz�/^Do�`Rxso¢Z�`che^Dn
_a^Di5`cZ�nc_5�\�z^Di5Z�oed	l���ncZ�debei5`cxsZ�o ~ kpi5`�Z�nc_�Z ~ `�h�^�nc^D��k�xroexsoe{Ixsoed�be_a`cncxs^5_ ¯ xrogZ�ben¶�/Zzd�^DqqrZ\[vu|_cwmxsqrqs^5dBk�oed�h�xs{�hzu|_cwmxsqrqs^5d�qsk�y Z�n ± k�na^>_a`�naZ�oe{�iDZ��/�eqs^5��^5o�`�_Ik�oed�hexs{�h�_cwmxrqsqs^5dzu
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qsk�y�Z�n¬xr_ ~ beqsq�fª^D�/�eqsZtf�^5d	l�_cZ`chkp` ~ b�na`�h�^Dng^D�/�eqrZ\f��/^Do�`�Z ~ qrZt[vu�_cwmxrqsqs^5d®[�Z�ncwp^Dna_
[�Z�beqrdÇde^Di5nc^Dk�_c^1`�h�^Dxsn���kpnc{�xrok�q��enaZzdeb�i5`�x���xr`�f]_cbei*hÄ`�hekp`�`che^nc^Dk�qÙna^D_a^Dna�pkp`cxsZ�o
[�k�{�^/y�^5iDZ��/^D_>xr���/^Ddexskp`�^5qrf�yexroedexso�{e�/�IZt[�^´��^5nDl¶x�`>_c^D^5��_�nc^Dk�_cZ�ok�yeqr^9`chkp` ~ Z�n
�/Z�_a`gîXb�ncZ�� ^3k�oäi5Z�beo�`�naxs^D_g_abei*h�iDZ�oe_�`�^5qsq}ká`�xsZ�oe_�k�na^(oeZ�`�`che^(ncb�qs^Bk�oed<��ncZ�debei5`
��k�ncwp^5`Pna^ ~ Z�na��_I[�Z�b�qsd1hk3��^/k�� Z�_cx�`�x���^�xr���kpi5`IZ�oªk�{�{�na^D{�kp`c^R^5���eqrZtfz�/^Do�`D� ©
naZ�be{�h9^D_�`�xr��kp`c^�y�fé%>^5nc_cyek�i*h ¯ %>^5nc_cyek�i*h�� ����� ± ykp_c^Dd�Z�o/dkp`*kPZ ~ `�h�^Ùï�iD|Pxsoe_a^5f
%PqsZ�yek�q�â�oe_�`�x�`�b�`c^ ¯ ï;iD|Pxroe_c^´f;%>qrZ�yk�qÍâ�oe_a`cxr`cb�`�^B� ��� °�± Ýoede_¬k(nc^5debei5`cxsZ�oªZ ~ beozu
^5���eqrZtfz�/^Do�`Xxro�Ônck�oeiD^jkpoed�%P^Dna��kpomfRy�f/kp`Xqs^Dk�_a`j���¸·F��^5nci5^Do�`*k�{�^I� Z�xso�`c_ ~ Z�n¶`�he^
^5iDZ�oeZ���xrig_cxr`cbkp`cxsZ�o1xro�� ��� ·z�9��hmbe_DlÍde^Dna^D{�b�q}kp`cxsZ�oe_F`cZt[vk�nade_���Z�na^giDZ��/� ^5`�x�`�x���^
�enaZzd�bei5`���kpncw�^´`�_�_cheZ�beqsd�y�^#Z ~ o�ZRiDZ�oeiD^5nco ~ Z�nX^5iDZ�oeZ���xri#� Z�qrxsi5f¬[jxr`ch�nc^5_c� ^Di´`�`�Z
`che^Dxrn�iDZ�oe_a^Dìmbe^5oeiD^5_ ~ Z�n�beoe^5����qsZtf���^5om`D�

ÔZ�ng`�he^;k�okpqrf�_cxr_/Z ~ Z�ben9_�`*k�n�`�xso�{®� Z�xso�`9[�^;hk3��^�be_a^DdÄk�{�{�nc^5{�kp`�^B�enaZzd�bei´u
`cxsZ�o ~ b�oei5`cxsZ�oe_v`cZg^´ü�k��/xsoe^I`�he^Pxr���kpi5`vZ ~ d�^DiDna^3k�_axsoe{9��k�ncw�u|be�e_jk�oedBxr���enaZt�zxroe{
�enaZzd�bei5`cxr��xr`�f�xso�Z�oe^�_a^Di5`cZ�nFZ�o«kp{�{�nc^5{�kp`c^Rbeoe^5����qsZtf���^5om`D�Fâ�o`�h�^�oe^´ü�`>_�`�^D�1Z ~
`che^�`che^D_axs_j[�^�hk3��^¬�encZt��xsd�^Ddk9�/xsiDnaZ ~ Z�beo�dkp`�xrZ�o(Z ~ xs�/��^5n ~ ^Di´`#�encZ�debei´`Ù��k�ncwp^5`
i5Z���� ^5`cxr`cxsZ�o	�j³�hexrqs^���Z�de^Dqrxsoe{/xs�/� ^Dn ~ ^5i5`ÙiDZ��/��^´`�x�`�xsZ�o��k�qsk � Z�b�ncoeZ�`Fxso1k�{�^Dozu
^5n�k�qX^Dìmbexrqsxryencxrbe� ~ nck���^´[�Z�ncw�lÍ[�^�hk3��^�^Do�iDZ�beo�`c^Dnc^5d<_cZ��/^/de^Dqrxsi3ká`�^9iDZ�o�iD^D�z`�bk�q
xr_c_cb�^D_D�#��he^��/Z�_�`Ùi5ncbei5x}k�q�ìmbe^D_�`�xrZ�oxs_5l [jh�xsi*h{�^5oe^Dnck�q�^Dìmbexsqrxsyenaxsbe� ^5×�^Di5`c_Pk�_a_cZpu
i5x}kp`c^Dd[jxr`chªkBi5^Dn�`*k�xro1ì�bek�o�`�xr`�fi*heZ�xsi5^�`�he^gÝna�ø`�k�w�^5_�xro�`�ZBk�i5iDZ�beo�`D��³S^ghk3��^
dexr_a`cxsoe{�b�xs_ch�^Dd�`�[�Z�iDk�_c^5_DµXÔ�xrnc_a`Dl�[�^Ùhekt��^Pk�_a_cbe�/^Dd�`chkp`�Ýnc�/_�i5Z�oe_axsde^5n�Z�oeq�fg`�he^
�enaxsi5^g^5×�^Di5`>Z ~ k�i5^Dna`�k�xso«ìmbk�o�`cxr`�fi*h�Z�xsi5^�l�`*k�wmxroe{Bk�qsqÍZ�`�h�^DnF�pk�ncxsk�yeqr^D_Fkp_P{�xr��^Do	�
��hexr_¬i5Z�ncna^D_a��Z�o�de_R`�Z�`�he^�xsoed�be_a`cncx}kpq�Z�nc{�k�o�xkL3ká`�xsZ�oªqrxr`c^Dn�ká`�bena^�l�[jhe^Dna^�xs�/��^5n ~ ^5i5`
i5Z���� ^5`cxr`cxsZ�o(xr_#b�_cbk�qrqrf�k�ok�q�f�L5^Dd;xso��k�na`cx}k�q!��Z�de^Dqr_D�X³S^>hk3��^R_ch�Z\[jo;`�hkp`j`chexs_
`�f�� ^FZ ~ xr��� ^Dn ~ ^Di5`�iDZ���� ^5`cxr`�xrZ�o/i3k�o�y ^Ù�/Z�de^Dqr^Dd�kp_vkRqr^3k�naoexsoe{��enaZzi5^D_c_�Z ~ kR�Rf�u
Z���xsiFÝna� [jhexsi*h�qs^Dk�de_�`�Z�kg_a`c^3k�d�fB_�`*kp`c^P[jhe^Dna^�`che^¬Z���`�xr��k�q ìmbk�o�`�x�`�fBi*heZ�xriD^>xs_
i5Z�oe_cxr_a`c^Do�`�[jxr`ch�xr`c_ ¯ {�^Doe^5n�k�qe^5ìmbexsqrxsyenaxsbe� ± ^Do���xsnaZ�oe�/^Do�`3�¶��h�^�_c^Di5Z�oed9� Z�_c_axsyexrqsxr`�fxr_I`�h�^�i3k�_a^R[jhe^5nc^rRTSUS�{�^5oe^Dnck�q�^5ì�b�xsqsxryencxrbe�ã^5×�^Di´`�_Pkpnc^�xroeiDZ�na��Z�n�kp`c^Ddy�f�k�Ýnc��l
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_aZ`�hkp`�xr`�_Rì�bek�o�`�xr`�fSi*heZ�xriD^(nc^5��kpxsoe_¬Z���`�xr��kpq�[jhe^5oä��k�naw�^´`�_giDqr^3k�n5�ª³®^�hk3��^
_aheZt[jo¢`�hkp` ~ Z�n¬k;{�x���^5o¢��xroexs�Rbe� na^3k�qX[vkp{�^�`che^ ¯ ^D�/�eqsZtf���^5o�` ± Z�b�`�i5Z��/^D_RZ ~`che^�`�[�ZB`�f���^5_¬Z ~ Ýna� y ^Dhk3��xsZ�nP{�^Doe^5n�k�qrqrf;dexr×�^Dn5�gå�k�y Z�n ~ Z�nci5^gxs�/��Z�yexsqrxr`�f(y ^´u
`�[�^D^5o�_c^5i5`cZ�nc_Xf�xs^Dqrde_�hexr{�he^DnX^5���eqrZtfz�/^Do�`Xxro�`�he^#_a`c^3k�d�f�_a`*ká`�^jbeoede^5n�`che^j�Rf�Z��exsi
��xs^´[Ü`chk�oäbeoed�^Dn�`�h�^({�^Doe^5n�k�q�^Dìmbexsqrxsyenaxsbe�Ã��xs^´[ Z ~ Ýenc�/_D�Sâ�oäi5Z�o�`�n�kp_a`3l�[jhe^5o
qsk�y�Z�n�xr_��/Z�yexsqr^�l�`�h�^Ù��xs^5[�[jhe^5nc^>k�qrq�{�^Doe^5n�k�q�^Dìmbexrqsxsy�ncxsb��L^5×�^Di5`c_jk�nc^ÙiDZ�oe_axsde^5nc^5d
y�f�Ýna��_jqr^3k�de_v`cZ9hexs{�h�^Dn�^D�/�eqrZ\f��/^Do�`3�

© _Rk�o<k����eqsxri3kp`cxsZ�o1Z ~ `�he^���xriDncZ ~ Z�beoedká`�xsZ�oªZ ~ ��kpncw�u�be��_¬[jxr`chexso®k;{�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe� ^Do���xsncZ�oe��^5o�`�[�^Ùhk3��^Ùxso���^D_a`cxs{�ká`�^Dd/`�he^#xs�/�k�i´`XZ ~ �/^Dna{�^Dna_�Z ~ Ýna��_
Z�o]beoe^5���eqrZtfz�/^Do�`D��³®^�hekt��^_ch�Z\[joÇ`chkp`�^5��^DoÄ[jhe^Do ��^5nc{�^5nc_�hekt��^1k®� Z�_ax�u
`cxr��^�^5×�^Di5`9Z�o���ncZ�debei5`cxr��xr`�f�l¶`�hexr_���ktf®y ^(Z\��^DnaiDZ��/��^5oe_�ká`�^Dd�y�f<k�o<xroeiDna^3k�_axsoe{
��k�ncw�u|be�Ç^5×�^Di´`�_cZ¢`�hekp`(beoe^5����qsZtf���^5om`�[jxsqsq#xso�iDnc^Dk�_c^p� � Z�oe_c^5oe_cbe_ ~ Z�n�naxs_axsoe{
beo�^D�/�eqsZtf���^5o�`jxso(`�he^>�ena^D_a^Doei5^RZ ~ ��^5nc{�^5nc_ji3kpoB`che^Dna^ ~ Z�na^¬y ^N�abe_�`�xrÝe^Dd	�

â�oÄ`�he^1o�^´ü�`B_a`c^D��Z ~ `�he^`che^D_axs_�[�^«hk3��^1�enaZ\��xrde^Dd k¢�/xsiDnaZ ~ Z�beo�dkp`�xrZ�o Z ~
xr��� ^Dn ~ ^Di5`�iDZ��/��^´`�x�`�xsZ�oSxso<qsk�y Z�n���k�ncwp^5`�_5�®³®^Bhk3��^�k�ok�q�fMLD^Dd<[�k�{�^(ykpnc{�k�xrozu
xroe{Sy ^5`�[�^D^5o�k¢beo�xsZ�oÄkpoed�k�oÇ^5���eqrZtf�^Dna_qp�k�_c_aZzi5x}kp`cxsZ�o	� © {�k�xro	l�_cb�i*hËk®��Z�dzu
^5qsxso�{�Z ~ xs�/� ^Dn ~ ^5i5`�iDZ���� ^5`cxr`�xrZ�o1xso®k;{�^Doe^5n�k�qX^Dìmbexrqsxryencxrbe� ~ nck���^´[�Z�ncwqr^3k�de_>`�Z
`che^9ì�b�^D_a`cxsZ�o«Z ~ [jhexri*h®{�^5oe^Dnck�q�^Dìmbexrqsxryencxrbe��^5×�^Di5`c_Rkpnc^g`*k�wp^Doªxso�`�ZBkpiDiDZ�beo�`Ry�f
`che^�yek�nc{�kpxsoexroe{(�k�n�`�xs^5_P[jhe^Do®oe^D{�Zp`�x}ká`�xso�{B[�k�{�^5_D�/³S^/hk3��^�dexr×�^Dna^Do�`�xskp`�^5d®y ^´u
`�[�^D^5oË`�h�nc^D^«de^5{�nc^5^D_BZ ~ _cZ���hexs_�`�xsiDkp`�xrZ�oÇZ ~ `�h�^1yk�nc{�k�xsoexroe{<k�{�^Do�`�_5µ]ÔÍxsnc_�`3lj[�^
hk3��^1k�_c_abe�/^DdÄ`�hká`�Z�oeq�f<`�he^�dexsna^Di5`�^D�/�eqsZtf��/^Do�`�i5Z�oe_c^5ìmbe^Doei5^D_�Z ~ kSi5^Dna`�k�xso
[�k�{�^�iDZ�o�`cn�k�i´`Pk�na^�i5Z�oe_axsde^5nc^Dd;[jhe^Dna^3k�_Ùk�qsq�Z�`che^Dnj�pk�ncxsk�yeqr^D_#k�nc^>`*kpw�^Do�k�_#{�xr��^Do	�
�z^5iDZ�o�d	l�[�^Bhk3��^Bkpok�qrfML5^Dd<`�he^(�/Z�na^�_cZ��ehexs_�`�xri3kp`c^Dd<i3kp_c^([jhe^Dna^(oeZ�`gZ�oeqrfª`�he^
^5���eqrZtfz�/^Do�`R^5×�^Di5`�yeb�`9k�qr_cZ;i*hk�oe{�^5_gZ ~ k�qrq�Z�`che^Dn��pk�ncxsk�yeqs^5_Rxro®`�h�^�_c^5i5`�Z�n9k�nc^
xroeiDZ�na��Z�n�kp`c^Dd(y�f(k�{�^Do�`�_5��ÔÍxsok�qrqrf�lm[�^>hk�dBkgqsZ�Z�w/kp`v`che^Pi3kp_c^P[jhe^Dna^éRTSUS�{�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe� ^5×�^Di´`�_/k�nc^(`�k�w�^5o]xrom`cZ«k�iDi5Z�beo�`/y�f¢`�he^([�k�{�^Byk�na{�k�xroexsoe{��k�na`cxs^5_D�
³®^Fhk3��^>de^5��Z�oe_a`cn�kp`c^Dd�`�hekp`v`�h�^FÝnc_�`v`�[�Z9iDk�_c^5_�i3k�oBy ^F��Z�de^5qs^Dd�k�_�k�qs^Dk�nco�xsoe{
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�enaZzi5^D_a_�[jhexri*h�qs^Dk�de_X`�Z�k>_a`c^3k�dzf�_�`*kp`c^Ùk�oek�qsZ�{�Z�be_�`�Z�`�he^#��Z�de^5qsxso�{�Z ~ xs�/��^5n ~ ^5i5`
�enaZzd�bei5`#��k�ncwp^5`jiDZ���� ^5`cxr`�xrZ�o	��³S^>hk3��^�_ch�Z\[jo�`�hká`�`�he^>^´ü�`cnc^D�/^>�Rf�Z��exsiF��xs^´[
¯ `�he^FÝna_a`jiDk�_c^ ± qr^3k�d�_�`�ZgqrZ\[ [�k�{�^D_jkpoedBhexs{�h(^5����qsZtf���^5om`vxso�`�h�^P_a`�^Dk�d�f(_�`*kp`c^�l
`che^Ixro�`�^Dna��^5dex}ká`�^v��xs^´[ ¯ _a^DiDZ�oed�iDk�_c^ ± qs^Dk�de_�`�Z�hexr{�h/[�k�{�^5_vk�o�d�i5Z�ncna^D_c� Z�oed�xsoe{�q�fqrZ\[Ç^D�/�eqsZtf���^5o�`3lzk�oed�`che^ ~ k�n¿u�_cxr{�h�`�^5d�{�^5oe^Dnck�q�^5ìmbexsqrxsyenaxsbe�½��xr^5[ qs^Dk�de_�k�{�k�xro�`�Z
�/Zzd�^Dn�ká`�^R[�k�{�^5_¬kpoed«hexs{�h1^5����qsZtf���^5om`D����hmbe_P[�^9hk3��^/Z�y�`*k�xroe^Ddªk�oªk�oek�qsZ�{pf
`cZ9`che^�nc^D_abeqr`c_jZ ~Y� kpqs� ~ Z�nc_�kpoed�ÚFnax�Z/qsq ¯ � k�qr� ~ Z�nc_jk�oed�ÚFnax�Z/qsqÍ� � ²�²�± [jh�Z�hk3��^
na^DiD^5xr��^Dd1k�_axs�/xsqsk�nv�kp`a`�^5nco�Z ~ nc^Dk�q�[�k�{�^5_Fk�o�dk�{�{�nc^D{�kp`�^�^D�/�eqsZtf��/^Do�`Ùd�^D� ^Doedzu
xroe{gZ�oB`�he^>de^5{�nc^5^¬Z ~ iD^5o�`�n�kpqsxkLDkp`�xrZ�o(Z ~ [vkp{�^>yk�nc{�k�xsoexroe{g�enaZzi5^Ddebena^D_5� � k�qr� ~ Z�nc_
k�o�d9ÚFncx�Z/qrqzkpnc{�be^5d�`�hká`¶`�he^�{�ZzZ�d�qsk�y�Z�nÍ��k�ncwp^5`�� ^Dn ~ Z�nc��k�oei5^�k�_a_cZ�iDx}ká`�^Dd¬[jxr`�h9k
hexr{�hRd�^D{�na^D^�Z ~ ykpnc{�k�xroexso�{Ii5^Do�`�nck�qsx�L3kp`cxsZ�o¬nc^D_abeqr`c_ ~ ncZ�� `che^ ~ k�i´`�`chkp`Xk�{�^Do�`�_�`�k�w�^
xrom`cZRkpiDiDZ�beo�`v`�he^#yk�d���k�i5ncZ�^Di5Z�oeZ��/xsi�^´×!^5i5`�_�Z ~ hexr{�h/[�k�{�^5_D�X��hexr_�i5Z�ncna^D_c� Z�oed�_
`cZªZ�ben9i3k�_a^�Z ~ iDZ�oe_cxrde^Dnaxsoe{ªk�qrq�{�^5oe^Dnck�q�^Dìmbexrqsxsy�ncxsb��7^´×!^5i5`�_9[jhe^5o beoexrZ�oe_9k�o�d
^5���eqrZtf�^Dna_qp ~ ^Dd�^Dn�ká`�xsZ�oe_j_c^5`#[�k�{�^D_5�v��he^¬Z�`�he^5nj^´ü�`�na^D�/^¬Z ~ Ýnc�ãqr^5��^Dq�[vkp{�^¬yek�n�u
{�kpxsoexroe{>iDZ�nanc^D_a��Z�oede_�`cZRZ�b�n�^Èüz`cnc^5��^#�Rf�Z��exsij��xs^5[>l�xí� ^��¶k�{�^Do�`c_vk�_a_cbe�/^Fk�n�kp`che^Dn
i5Z���� ^5`cxr`cxr��^gwmxroed®Z ~ q}kpy�Z�nÙ��k�naw�^´`3l�[jhe^Dna^/�pk�nax}k�yeqr^D_>k�na^/`�k�w�^5o¢k�_>{�x���^5o	����he^
xrom`c^Dna��^5dex}kp`c^RiDk�_c^gZ ~N� kpqs� ~ Z�nc_Ùk�oed«ÚFncxßZ/qsqíl�xÕ�Ö^p�Pxsoedeb�_a`�n�fqr^5��^5q�[�k�{�^�ykpnc{�k�xrozu
xroe{(xs_Fi5Z��/�k�n�kpyeqs^R`cZBZ�benFxrom`c^Dna��^5dex}kp`c^�i3kp_c^g[jhe^Dna^9_cZ��/^g{�^Do�^Dn�kpq�^Dìmbexsqrxsyenaxsbe�
^´×!^5i5`�_�k�nc^Bi5Z�oe_cxrde^Dna^Dd	l�yeb�`���Z�_�`�k�nc^BoeZ�`D�ÄÔZ�nE%P^Dnc��k�o�f<x�`�xr_9Z ~ `�^5o]na^DiDZ��9u
�/^Doed�^DdS`chkp`¬xsoedeb�_a`�n�fªqs^5��^DqX[vkp{�^�ykpnc{�k�xroexso�{�_aheZ�beqrdSy ^�na^D�eqsk�iD^5d¢y�f®k;�/Z�nc^
de^5iD^5om`cn�k�qrxkL5^Ddª_af�_a`c^D���E�Pb�n>Ýeoedexso�{�_>k�y Z�b�`P[�k�{�^9oe^D{�Z�`�xskp`�xrZ�oe_Fkpnc^9xso ~ k3��Z�n�Z ~
`chkp`�k�nc{�be��^5o�`3l�x ~ [�^Ùi5Z�oe_axsde^5n�`che^Ùkp_c_cb�����`cxsZ�o9`�hekp`vkpqsq{�^5oe^Dnck�q�^Dìmbexsqrxsyenaxsbe� ^ ~ u
~ ^5i5`�_Ik�na^>`�k�w�^5o�xrom`cZ/k�iDi5Z�beo�`Fkp_#xr����q}k�be_axsyeqr^����IZt[�^´��^5nDl�`che^Dna^�k�nc^�k�qr_cZ/k�b�`cheZ�nc_
k�na{�bexroe{�`�hká`�â�oe_cxrde^Dn¿uÓ�Fb�`c_cxsd�^Dnjk�_a��^5i5`�_Ik�na^P��Z�na^F�enaZ�oeZ�beo�iD^Dd;kp`�`che^PÝnc�Üqs^5��^Dq
`chk�o«kp`F`che^gxso�debe_a`cnaf�qs^5��^DqÕl�_cZ�`�hekp`P`�he^R_cbe� ^DnaxsZ�naxr`�f;Z ~ de^Di5^Do�`�nck�qsx�LD^Dd«ykpnc{�k�xrozu
xroe{�Zt��^DnÙxroedebe_�`�n�f;qr^5��^Dq�oe^D{�Z�`�xskp`�xrZ�oe_jxs_jìmbe^D_�`�xrZ�ok�yeqr^ ¯ Ô�xr`�LD^5o�y ^Dna{�^DnÙk�oed�Ô�nck�o�L
� ����� ± � � Z�ncna^D_a��Z�o�dexsoe{�qrf�l ~ ben�`�he^5nXnc^D_a^3k�nai*h�xs_Xoe^5iD^5_c_�kpnaf/xso/Z�ncd�^Dn�`�Z>Ýoed�Z�b�`X`�he^
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k����encZ���ncx}ká`�^v[�ktf�xsog[jhexsi*h9[�k�{�^#oe^D{�Zp`�x}ká`�xsZ�oe_¶xso/î�benaZ���^Dk�o/iDZ�beo�`cncxs^5_X_cheZ�b�qsd9y�^
na^ ~ Z�na��^5d�xroBZ�ncde^5nv`�Z/xs�/�encZt��^F`�he^>^D�/�eqrZ\f��/^Do�`j_cx�`�bká`�xsZ�o	�

â�oÇ`�h�^Ýok�qI�k�na`�Z ~ `�he^`che^D_axs_�[�^1hk3��^1na^5`cbencoe^5d�kp{�k�xso�`�Z<Z�b�n�_a`�k�na`cxsoe{
� Z�xso�`D�Í³®^Ihk3��^Ùxso���^D_a`cxs{�ká`�^Dd/`�he^Ixs�/�k�i´`XZ ~ �enaZzd�bei5`���kpncw�^´`�na^ ~ Z�na��_XZ�o�beoe^5�9u
�eqrZtfz�/^Do�`�x ~ ¯ nc^3kpq ± [�k�{�^D_¬k�na^/o�Z�`�{�xr��^Doª^´üzZ�{�^5oeZ�be_aqrf1yebz`�k�na^9oe^D{�Zp`�x}ká`�^Dd«xro®k
[�k�{�^gykpnc{�k�xroexso�{��enaZzi5^D_c_�k�_Ùdexs_aiDbe_a_c^Dd®k�y Zt��^��RÔZ�nPk�o1xrom`c^Dna��^5dex}kp`c^¬[�k�{�^g_a^5`au
`cxsoe{>��xs^5[>l�[jhexsi*h/[�^ÙiDZ�oe_axsde^5nvk�_X`�h�^Ù�/Z�_a`�nc^Dk�qsxr_a`�xri���Z�de^5q ~ Z�n�[�k�{�^Iyk�nc{�k�xsoexroe{
xro�%P^Dna��k�o�f�l `che^¬� Z�_axr`�x���^�xs�/�k�i´`IZ ~ �enaZzdeb�i5`F��k�naw�^5`Inc^ ~ Z�nc�/_#Z�o�^5���eqrZtfz�/^Do�`
{�^5oe^Dnck�qsq�f1nc^5��kpxsoe_5l�k��ek�na` ~ ncZ�� `che^�^Èü�`�nc^5��^�iDZ�o�_a`�^5qsqskp`�xrZ�oe_>iDZ�o�_cxsd�^Dnc^5d<kp`�`�he^
y ^D{�xroeoexroe{�Z ~ `�he^�`�he^5_cxs_5�Ù��hexr_Ùna^D_cb�qr`F_�`�na^Doe{�`che^Do�_F`�he^¬��Z�qrxsi´fBnc^Di5Z��/��^5oedkp`cxsZ�o
`chkp`v��ncZ�debei5`���kpncw�^´`vna^ ~ Z�na��_�`�Zt[vkpncde_��/Z�nc^#iDZ���� ^5`cxr`�xrZ�o�k�nc^I��Z�_axr`cxr��^ ~ ncZ��ßk�o
^5���eqrZtfz�/^Do�`j� ^Dna_c� ^Di5`cxr��^��

��he^�`che^D_axs_PZ�×�^Dna_F_cZ��/^gk3��^5ombe^D_ ~ Z�n ~ b�`cbenc^Rnc^D_a^3k�nai*h	��ÔÍxsnc_�`FZ ~ k�qrqíl xr`Ù_c^D^5��_
de^5_cxrn�k�yeqr^�`�ZIÝeoedRZ�bz`�i5Z�oeiD^5��`�bek�qsq�fF`�he^�xs�/�k�i´`�Z ~e~ ben�`�he^5n�`�f�� ^D_�Z ~ ¯ b�oe^5��^Do ± ��ncZpudeb�i5`�x���xr`�f/xs�/�encZt��^D�/^Do�`�_�qsxswp^Iqsk�y Z�nX_�k3��xsoe{�Z�n�iDk��exr`�k�q�_�k3��xsoe{¬`�^Di*h�oexsiDk�q!�enaZ�{�na^D_c_
Z�oªbeoe^5����qsZtf���^5om`D��â�oª�k�nck�qsqr^Dqíl	k�i5Z�����qs^5`c^9�exsi´`�bena^�kpy�Z�bz`�`che^/xso�`�^5n�k�i´`�xsZ�oªZ ~
beo�^5��^5o�enaZzdeb�i5`�x���xr`�f�xr����ncZt��^5��^5om`c_Ùkpoed;^5q}k�_�`�xriDxr`cxs^5_vZ ~ _cbeye_�`�x�`�b�`cxsZ�o;k�_�[�^5qsq�k�_
xroeiDZ��/^B^Dqsk�_a`cxsiDx�`�xr^D_gZ ~ d�^D��k�oed _aheZ�beqrd y ^;^5_a`�k�yeqsxr_che^5d	�Ä��hexr_/[�Z�beqrd ^Do�hk�oei5^
Z�b�n¬beo�de^Dna_a`*kpoedexso�{Z ~ h�Z\[Ûxr����ncZt��^5��^5om`c_Rxro®Z�o�^�_c^5i5`cZ�n ¯ ~ Z�n>xsoe_�`*k�oei5^�deb�^�`�Zde^5nc^5{�beq}ká`�xsZ�oe_ ± xso[�b�^Doei5^�`�he^�[jheZ�qs^R^5iDZ�o�Z��Rf���â�o1Z�nade^DnF`cZ�{�^5`>�/Z�na^RiD^5na`�k�xso�`�f
k�y Z�b�`�`�he^Ùxs�/�k�i5`�Z ~ beoe^´��^5o���ncZ�debei5`cxr��xr`�f�xs�/�enaZ\��^D�/^Do�`�_�Z�o(beoe^5����qsZtf���^5om`vxr`
xr_#o�^DiD^5_c_ck�naf;`�Z ö $V%ÀõUPERU% ö ^Dq}kp_a`�xriDx�`�xs^5_ ~ Z�nj`�he^�xsoed�be_a`cncxs^5_#[jh�^Dnc^¬�encZ�debei´`F��k�ncwp^5`
na^ ~ Z�na��_�hk3��^�`che^>hexs{�h�^D_a`j� Z�`c^Do�`�xsk�qí�

��he^X�/xsiDnaZ ~ Z�beo�dkp`�xrZ�oÙZ ~ xr��� ^Dn ~ ^Di´`�qrf#i5Z���� ^5`cxr`cxr��^���k�naw�^´`�_	[jhe^5nc^�Ýnc�/_�iDZ��9u
� ^5`c^��kªq}k � Z�benco�Z�`�hek�_�de^5��Z�oe_a`cn�kp`c^Dd]`chkp`�^Di5Z�oeZ��/xsiBZ�b�`ciDZ��/^D_/i3kpo de^5��^5oed
_�`�ncZ�oe{�qrf�Z�o/`che^#^´ü�`�^5om`�heZt[Ä{�^5oe^Dnck�q�^Dìmbexrqsxsy�ncxsb�� ^´×!^5i5`�_�k�nc^�`�k�w�^5o�xso�`cZRk�i5iDZ�b�om`
y�fS`che^(k�{�^Do�`�_5�0!#oede^5n9æ�^Dn�`�n�kpoed<iDZ��/� ^5`�x�`�xrZ�o	l�h�Z\[�^5��^Dn5l�`�h�xs_Rxr_�oeZ�`¬`�he^(iDk�_c^
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_axsoei5^I`�h�^Ùdex�×!^5nc^Do�iD^D_�y�^´`�[�^5^Do(`�he^IZ�b�`ciDZ��/^D_�Z ~ `�h�^Ù�Rf�Z��exsi#�k�n�`�xsk�q�^Dìmbexsqrxsyenaxsbe�
��xs^´[ßk�oedS`che^ ~ kpn�u�_axs{�h�`c^DdS{�^Doe^5n�k�q�^Dìmbexrqsxsy�ncxsb�� ��xs^5[L[jxrqsq�dexr_�k�����^Dk�nD�Bâ�o¢Z�nade^Dn
`cZ�xs�/�encZt��^ÙZ�ben�beoede^5nc_a`�k�oedexroe{9k�y Z�b�`�heZt[Ëxr��� ^Dn ~ ^Di´`viDZ���� ^5`cxr`�xrZ�o/xso(kR{�^Doe^5n�k�q
^5ì�b�xsqsxryencxrbe� ^Do���xsnaZ�oe�/^Do�`9[�Z�nawm_�k�o�d kp×�^Di´`�_9Z�b�`ciDZ��/^D_5l�`che^B_a`cbed�fäZ ~#~ bena`che^Dn
`�f�� ^D_�Z ~ �encZ�debei´`R��k�ncwp^5`RiDZ��/��^´`�x�`�xsZ�oªxr_¬o�^D^Dd�^Dd	��â�o¢�k�n�`�xriDbeqsk�nDl�xr`>[�Z�beqsd®y�^
he^5qs� ~ b�qj`cZSbeo�de^Dna_a`*kpoedÇheZt[�Z�`che^Dn9`�f���^5_�Z ~ i5Z��/��^´`�xr`cxsZ�o�kp×�^Di´`�`che^�i5Z��/�k�ncx u
_aZ�o1y�^´`�[�^5^Do«`�he^R�k�na`cx}k�q�^5ì�b�xsqsxryencxrbe�ö��xs^´[½kpoed`�he^R{�^Doe^5n�k�qÍ^Dìmbexrqsxsy�ncxsb��ö�zxr^5[>�
© oeZ�`�h�^Dn�xro�`�^Dna^D_�`�xso�{�k�_a��^5i5`�i5Z�beqsd�y�^#`�Z¬��Z�de^Dq <�ö ú(F ö	G %XiDZ��/� ^5`�x�`�xrZ�o/k�_vkRqr^3k�naozu
xroe{S�enaZzi5^D_a_Dl�`�Z�Ze�Ëï;Z�na^DZt��^5nDl#ymf k�qrqsZt[jxsoe{ ~ Z�n/i*hk�o�{�^D_(xro]`�h�^�^Di5Z�oeZ��¬f�l�^�� {e�
deb�^R`�Z�`c^Di*heoeZ�qsZ�{�f;_ch�Zzi*wm_Dl�`che^�nc^5q}kp`cxr��^���^5n ~ Z�na��kpoeiD^¬Z ~ `�he^�d�xr×�^Dnc^5o�`P`�fz� ^D_PZ ~
i5Z���� ^5`cxr`cxsZ�o�xroB_cbei*h�k{uTÿ�tvRTP"õ G ~ nck��/^5[�Z�ncw�iDZ�beqrdBy�^>_a`cbedexr^Dd	�

â�o1Z�benFk�ok�q�fz_axs_IZ ~ [vk�{�^�oe^D{�Z�`�xskp`�xrZ�oe_#_cxs�/xsqsk�njnc^5_c^3kpnci*h«ìmbe^D_�`�xsZ�oe_>k�_Fxro�`�he^
�/Zzd�^Dqsxroe{�Z ~ xs�/��^5n ~ ^5i5`v��ncZ�debei5`v��k�naw�^´`viDZ���� ^5`cxr`�xrZ�o�Z�iDi5benD�XÔZ�n�xso�_a`*kpoeiD^pleheZt[
deZ;Z�`�h�^Dn>`�fz� ^D_RZ ~ [�k�{�^�_c^5`a`�xroe{�_abei*h<k�_¬^GZ/iDxr^Doei´fª[�k�{�^5_�kp×�^Di´`R`che^�^5iDZ�o�Z��Rf
xro�{�^Doe^5n�k�qj^Dìmbexrqsxryencxrbe��C �#Zt[ãdeZ«`�he^�nc^5_cbeq�`�_/de^D� ^Doed]Z�o][jh�xsi*h]�pk�nax}k�y�qs^D_gZ ~
`che^;^5iDZ�o�Z��Rf�k�na^B`�k�w�^5oÇxso�`cZSk�i5iDZ�b�om`�y�f�k�{�^5om`c_�CÃ³�hkp`�hk��e� ^Doe_9[jhe^5o `�he^
qr^3k�naoexsoe{B�enaZzi5^D_a_RZ ~ k��k�n�`�xsi5beq}kpnPyk�nc{�k�xsoexroe{B�encZ�iD^5debena^�xrom`c^Dnck�i5`c_¬[jxr`ch®^ÈüzZ�{�^´u
oeZ�be_ ¯ `�^Di*h�oeZ�qsZ�{�xsiDk�q ± _ch�Zzi*wm_�C © nc^#`�he^#`�[�Z�^Èü�`�nc^5��^I�zxr^5[j_�_a`�xrqsqy ^5`a`�^Dn�`�hkpo�`�he^xrom`c^Dna��^5dex}kp`c^#��xr^5[ xso�`c^Dna��_vZ ~ ^D�/�eqsZtf���^5o�`QC�³®^FheZ�� ^Ù`chkp`�`che^P�ena^D_c^5o�`�`�he^5_cxs_
hkp_¬i5nc^3ká`�^Dd¢k;iDZ�oeiD^5��`�bkpq ~ nck���^´[�Z�ncw«k�oedªÝnc_�`Rna^D_abeqr`c_¬`�Z��/Z�`�x���ká`�^gZ�`che^Dna_¬`�Z
~ Z�qrqsZt[�`�he^5_c^�k3��^5o�b�^D_FZ ~ nc^5_c^Dk�nci*h	�
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] ^ 6 @ ^ 5 L=1�+-, * Q

$ � ' d�p © _c��nc^D�/Z�o�`3l � �	^5`>kpqí��µ6�aâ��/� ^Dn ~ ^5i5` � Z���� ^5`cxr`�xrZ�o	l%P^Doe^5n�k�q�î�ìmbexrqsxsy�ncxsb��5�el
xrox|>xrnc��k�o	l © q}kpogk�oedé%.�^Dn�kpncdzuH��k�nc^´`3l�å�Z�bexr_�u © oedens�^�µÍî�iDZ�oeZ���xriD_�æ�^´f�Z�o�d���he^
ï;xrqsqr^Doexrbe�;l��c��F���ú´u��®t�õ(� ö ú	$Çõ(%ÏÿA�Êú ö $	$´l��Iü ~ Z�nad

$ � ' © qrZ�{�Z�_aw�Z�b�Ýe_Dl¥%g�rl � �¶æ�^Dk�o	l¥%g��æ�^Dna`cZ�q}kzl¶Ú�� � Z�he^Do!l�Ø��¶ÚFZ�qsk�deZelz%9�z��k�xro�`au
ÞÍk�beq ¯ � ��� ��± µf�´!Ioe^5���eqrZtfz�/^Do�`Dµ � heZ�xsiD^5_ ~ Z�n�î�benaZ���^��el�� ö t#%Ïú ö F���ú}� G ��t,��P"õ G����Sìõ G ÿA� ö $ ö RTú G '*�

$ � ' ævk�xrqrf�l�ï®�Y��rl�%>^5nc_cyek�i*h	l��¬� ¯ � ��� · ± µ��cî`Z�i5xs^5oei5f(xro�ï�k�omb ~ k�i´`�Z�naxsoe{9kpoed�`�he^
Y#^D^Dd ~ Z�nx%PqsZ�yk�q � Z���� ^5`cxr`cxsZ�o���l��Ûú�����)�õUt /x�WR <�ö ú�$���tB� G ��t,��P"õ G.��G %Ïõ(�Kõ(%ÀÿU ¡}õ G ú�� ö	G ��t,��P"õ G $´l � %�° u � · ² �

$ $T' ævk�be�/Z�qÕlv³ � Ø�� ¯ � � ��°�± µ¢��ï;k�iDnaZz^5iDZ�oeZ���xriD_(Z ~ !Iomykpq}k�oei5^Ddn%>naZt[�`�h	µ<��he^
© okp`�Z��RfBZ ~ !#ncykpo � ncxr_cxr_��elw£@' ö�� P ö úQõ G RTtx� G ��t,��P"õ G � ö �Kõ ö !�l � l��e�!� $ �\·\u
$ � �

$ · ' æ�^3kpo	l � hk�naqs^5_¶ç>� ¯ � ��� $m± µT�cî�bencZ���^Dk�ox!Ioe^5����qsZtf���^5om`Dµ © �zben���^´f¤��l{¥#� ø úQtvRTS�¦Ff� G ��t,��P"õ Gf§ õ(% ö ú�RU% ø ú ö l��XZ�qí�©¨�¨�¨Ùâcâ*le���	� · ° � u � � � �
$ �(' æ�q}kpoei*hk�nad	l�g� ¯ � ��� ²�± µª����he^�î�iDZ�oeZ��/xsiD_#Z ~ Þ�Z�_a`�u � Z��/��beo�xs_a`#��n�k�o�_cxr`cxsZ�o*�el

�`SßRTú ö tvu ��t��Nú ö $	$´l��Iü ~ Z�ncd
$ °�' æ�q}kpoei*hk�nad	l�����Ø���l��zbe�/��^5nc_5lå���¬� ¯ � � ² ��± µ��c�jf�_a`�^5nc^5_cxs_Ik�oed(`che^>î�bencZ�� ^3kpo
!#oe^D�/�eqsZtf��/^Do�`�Þ�ncZ�yeqs^5�5�elZ«T�¬�q�T®¡�R G ú�� ö�ö	G ��t,��P"õ G $ � t�t ø RTS l���lp�e�	���\·\u °p² �
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$ ²(' æ�benadk�l�ï®� ¯ � � ²�²�± µ6��³¢kpxr`�!#oe^D�/�eqrZ\f��/^Do�`>xsoîXb�ncZ�� ^s�el¯� G ��t,��P"õ G �T��Sìõ G ÿál
����� u $ ��·z�

$ � ' æ�benadk�l�ï®��l�³Äf��eqsZ�_´L � � ¯ � ��� $m± µ��è%PncZ�_c_�Ø�Z�y/k�oedg³®Z�ncwp^Dn`�Zt[j_Xxso9î�benaZ�� ^s�el
� ø ú	� <�ö RTtx� G ��t,��P"õ G � ö �Kõ ö !�l � ² l	�\� ²�° u*� � �\·z�

$ � %(' � k�qr� ~ Z�nc_Dl�åX��lmØ���ÚFnax�Z/qsq ¯ � � ²�²�± µ��aævk�nc{�k�xsoexroe{��m`�ncb�i5`�b�nc^�l � Z�na��Z�n�kp`cxs_c� k�o�d
ï�kpiDncZ�^Di5Z�oeZ��/xsi>Þ�^Dn ~ Z�nc��k�oei5^s�el,� G ��t,��P"õ G ����Sìõ G ÿál � l	� $ u � ���

$ ��� ' � Z�^�lpÚ��t�P�\k�oed~�zoeZt[�^DnDl�Ú�� Ø�� ¯ � ��� °�± µ��cÞÍZ�qsxsi´f � Z��/�eqr^D�/^Do�`*k�naxs^5_Dµ���he^ � k�_c^~ Z�n>Ôbeo�dk��/^Do�`*k�q¶å�kpy�Z�nPï�k�ncwp^5`¬çj^ ~ Z�na�5�elAO	¡�°²±{%ÒR>³��HR <�ö ú�$´l@�XZ�qí� $�$ l�Y#Ze�
���

$ �\� ' � Z�h�^Do	l!Ú���kpoedV��kpxso�`au�Þ�k�beqÕl%9� ¯ � ��� °�± µA��!#oe^5��^Do1��^Di*heoexri3k�qÍÞ�ncZ�{�nc^D_a_Fk�o�d
Ø�Z�y;ÚF^D_�`�nabei5`cxsZ�oe_>�ele�/xs�/^DZ

$ � � ' ÚFx ü�Z�o	l#�¬�ÖÚ��rlIçIkpoewmxso ¯ � ��� · ± µa�a��h�^«YI^5[ ï�k�i5ncZ�^Di5Z�oeZ��/xsi5_DµSâ��/� ^Dn ~ ^5i5`
ï�kpncw�^´`�_�k�oedÎÞ�Z�qsxri5fÇî�×�^Di´`�x���^Do�^D_c_>�el��¥RTPEùqú�uTõ0/ ö ��t�õ(� ö ú�$Çõ(%Ïÿ��Nú ö $	$´l � k��gu
yenaxsde{�^�l�!w|9�

$ � $T' Ô�x�`èL5^Domy�^5nc{�^5nDl�æÙ� k�oed1Ônck�o�L�l³ ¯ � ����� ± µª��â�oedebe_�`�naf�å�^5��^Dq�³¢k�{�^Rævkpnc{�k�xrozu
xroe{eµ © Þ�kpna`�xsk�q�çj^Dhkpyexsqrxr`*ká`�xsZ�o��el1´p��ú�)�õUt /.�HR <�ö úÈltµ	î¶³ ï;k�oeoehe^5xs�

$ �\· ' Ôn�kpo�LP³ � ¯ ^Dd�_ ± ¯ ��¶U¶�· ± µ·����he^DZ�na^5`cxs_ci*h�^ © oe_�k�^´`èL5^�L5ben#îXnawmq}k�^5ncbeoe{/de^5n © n�uy ^Dx�`�_cqrZ�_cxr{�w�^5xr`Dµ�³SZ9_�`�^Dh�^Do;[jxrnP��¶¸¶�·TC���l�³SZ�ncwmxsoe{/ÞÍk���^5nDl � â¿å�î�lv|>Z�oe_a`�k�o�L��
$ � �(' Ônc^5^D��k�o	l�ç>�¸æI� ¯ ^5d	� ± ¯ ��¶¸¶U¹ ± µ·��³®Z�ncwmxso�{/b�oede^Dnjdex�×!^5nc^5om`Içjbeqs^5_��el,«�RU%ÏõH��tvRTS

� ø ú ö R ø �¦Ff� G ��t,��P"õ G � ö $ ö RTú G '�lçjbe_a_c^Dqª��kp{�^�Ô�Z�beoedkp`cxsZ�o!leYI^´[���Z�naw��
$ � °�' Ôbede^5omy�^5nc{el�Ú���lÍå�^´��xsoe^pl¶Ú��»|9� ¯ ��¶¸¶ ²�± µx�a��he^DZ�nafªZ ~ å�^Dk�ncoexroe{�xso	%�k��/^D_>�el

º�ú´R>F8%þlv�z^D�z`�^D�Ry�^5nÙ�"¹el	��¶¸¶ ²
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$ � ²(' %>k�ye_´LD^5[jxriqLpl�Ø���lt�Ùx}k�qÕl�Ø�� u�Þ�h	� ¯ ��¶ ° � ± µH�è�Fqsxs{�Z���Z�qrfo�k�qsk � Z�b�ncoeZ�`Ixso}%P^Doe^5n�k�q
î�ìmbexsqrxsyenaxsbe� © oek�qrf�_cxr_��el®¥{� ø úQtvRTS¯�¦F�� G ��t,��P"õ G £@' ö ��úQÿpl*¹el{» ² �5u¼¹Z½¸½

$ ��¶ ' %>k�ye_´LD^5[jxriqLplBØ�� ¯ ��¶¸¶¸¶ ± µ¾�è%P^Doe^5n�k�q�î�ì�b�xsqsxryencxrbe� î�iDZ�o�Z���xriD_5µ © qsqrZ\[jxroe{
~ Z�n�â��/��^5n ~ ^Di´` � Z��/� ^5`�x�`�xrZ�o��el�xroB|Pxsna��k�o!l © q}k�oSk�oedB%.�^5n�k�nadzu¼��k�na^5`Dl¶å�Z�bexr_�u
© oedens�^pµvî�iDZ�oeZ��/xsiD_jæ�^5f�Z�oed��he^Rï;xsqrqs^5oexsbe��l��c��F���ú�u4��t�õ(� ö ú�$Çõ(%ÏÿY�Nú ö $	$´lv�Ùümu
~ Z�nad

$ �U½ ' %Pxs^5nc_ci*hð�¬� ¯ ^5de_ ± ¯ ��¶¸¶ ��± µ¿�cÔ�xs{�hm`cxsoe{ î�benaZ���^(pÖ_B!Ioe^5���eqrZtfz�/^Do�`®xso `�he^
��¶U¶¸½�_���l��z�enaxsoe{�^5nDl�æ�^5ncqrxso	l��I^Dxrde^Dqry�^5nc{e�

$ �z� ' %P^DnaZ\[j_awmxíl ÞÍ� ¯ ��¶¸¶ ��± µ&�cï�k�ncwp^5`Iâ���� ^Dn ~ ^Di´`�xsZ�oe_#k�oedî��/�eqsZtf��/^Do�`��elq�1����º
� G ��t,��P"õ G ±{% ø uTõ ö $´leYIZe� � � l	��¶¸¶ � �z���

$ ��� ' %P^Dna_cyk�i*h!lP�¬� ¯ ��¶¸¶ ��± µa�cÞ�ncZ�debei5`;ï;k�ncwp^5` � Z��/��^´`�xr`cxsZ�o!lÛ!Ioe^5���eqrZtfz�/^Do�`
k�o�d;â�oei5Z��/^¬ÚFxr_c�kpncxr`cxs^5_��elm³SZ�ncwmxsoe{/ÞÍk���^5nDl�!#oexr��^Dnc_axr`�f(Z ~ �#^Dxsd�^Dqsy ^Dna{e�

$ �U» ' %P^Dna_cyk�i*h!lv�¬�¶k�oedl�zhe^5qsdeZ�o!lH%g� ¯ ��¶¸¶ ��± µÀ�è�m`�ncb�i5`�b�n�k�qjçj^ ~ Z�na��_�k�oed<`�he^5xsn
â��/�eqsxri3kp`cxsZ�o�_ ~ Z�n;ï�k�i5ncZ�^Di5Z�oeZ��/xsi«Þ�Z�qsxriDxs^5_��el5�1����º��Nú�� G�ö�ö uTõUt /"$´l#�e�	����»��5u
� ��° �

$ �Á¹ ' %P^Dna_cyk�i*h!l��¬�\k�o�d"�zi*heo�xs^5[jxroed	l © � ¯ ��¶¸¶¸¶ ± µT� � k�o¬ÞXnaZzd�bei5`¶ï�k�naw�^5`�çj^ ~ Z�na��_
�#^Dqs�/`�Zgçj^Dd�beiD^á!Ioe^5���eqrZtfz�/^Do�`�xso�îXb�ncZ�� ^KC��el¬´p��ú�)�õUt /3�HR <�ö ú	$´l�!Io�xr��^5nc_axr`�f
Z ~ �I^5xsde^5qsy ^Dna{

$ ��· ' %P^Dna_cyk�i*h!l�¬�zk�oed��zi*heoexr^5[jxso�d	l © � ¯ ��¶¸¶¸¶ ± µ��cå�^Dk�ncoexroe{RZ ~ %>^5oe^Dnck�q�îXìmbexrqsxryzunaxsbe�àî¶×!^5i5`c_>k�oed�`che^"!Io�^D�/�eqsZtf���^5o�`F��n�k�����l�´x��ú	)�õUt /��HR <�ö ú�$´l�!Io�xr��^5nc_axr`�f
Z ~ �I^5xsde^5qsy ^Dna{

$ � �(' %P^Dna_cyk�i*h!lz����k�oedE��i*heoexs^´[jxsoed!l © � ¯ ��¶¸¶¸¶ ± µ��aâ���� ^Dn ~ ^Di´` � Z���� ^5`cxr`cxsZ�o	lT%P^Dozu^5n�k�q�î�ìmbexsqrxsyenaxsbe�Ëk�oed�!Ioe^5����qsZtf���^5om`��el¯´p��ú�)�õUt /T�HR <�ö ú�$´lT!#oexr��^Dnc_axr`�f>Z ~ �I^5x�u
de^5qsy ^Dna{

��»¸½



$ � °�' %P^Dna_cyk�i*h!l��¬� ¯ ��¶¸¶U¶ ± µ5�cÞ�ncZ���Z�`cxsoe{�Þ�ncZ�debei´`�ï�k�naw�^5` � Z���� ^5`cxr`�xrZ�oB`�Z(çj^´u
deb�iD^W!#oe^D�/�eqsZtf��/^Do�`�xro�î�benaZ���^pµ © o © qr`�^5ncoká`�xr��^ © �e�enaZ�k�i*h�C��el�P"õUP ö �ál(!Io�x�u
��^Dnc_axr`�fBZ ~ �I^5xsde^5qsy ^Dna{

$ � ²(' %Pxsoe_ayebena{�h	l*�R��k�oedr|P^5fMLD^5nDl�ï®� ¯ ��¶¸¶ °�± µ��a��he^���`cncbei´`�bena^¬Z ~ © �e�eqsxr^Dd{%P^Dozu^5n�k�qIî�ì�b�xsqsxryencxrbe� ï�Zzde^5qs_>�el�£@' ö ¡°OÂ£a�Nú ö $	$´l � k���yenaxsde{�^�l�ï;k�_c_ck�i*hmbe_c^´`c`�_5l
å�Z�oed�Z�o	l�î�oe{�qsk�oed

$ �U¶ ' �Ik�qsqÕlÎç>� ¯ ��¶U¶¸½ ± µ �aâ�o��pk�ncxsk�oeiD^ã��ncZ�� ^Dn�`�xs^5_LZ ~ �zZ�qsZt[�p _Lnc^5_cxsd�bk�q;��l�xso
Þ��¸ÚFxsk���Z�oed ¯ ^5d	� ± µ·ÃHú	�"!c%('Z < ú��qu ø{G %Ïõ(�Kõ(%Ïÿ�RTtvu ö P < S;��ÿ�P ö t#%Õleï;â��¥Þ�nc^5_c_5�

$©»¸½ ' |>k�k�_5l�å�� ¯ ��¶¸¶¸¶ ± µ��cÚÙf�ok��/xsi/ï�k�i5ncZ�^Di5Z�oeZ��/xsi5_>[jx�`�hªâ���� ^Dn ~ ^Di´` � Z���� ^5`cx�u
`cxsZ�o���l,± < úQõUt / ö úVÄ"Å ö úQSßR�/�l�æ�^Dnaqsxso!le�I^5xsde^5qsy ^Dna{elYI^´[���Z�naw

$©»�� ' |P^5f�oe^5_Dl�Ø���ïª� ¯ ��¶¸» ��± µ��a��he^�%P^Doe^5n�k�q���he^DZ�naf®Z ~ î����eqrZtfz�/^Do�`Dl¶â�o�`�^Dna^D_�`
k�o�dï;Z�oe^5f �el@¡VR G P"õUSUSßRTtleå�Z�oedeZ�o

$©»�� ' |Pncb�{���kpo	lÞÍ� ¯ ��¶¸¶Á¹ ± µ��aÞ�k�_�`Ùkpoed�ÞXnaZ�_c� ^Di´`�x���^ � k�be_c^5_jZ ~ �#xs{�h�!#oe^D�/�eqrZ\f�u
�/^Do�`���l�xso�� ö u ø{G õUt /B��t ö P < S;��ÿ�P ö t#%H |� ø úQú ö t#%ÊO�$	$ ø�ö $xRTtvuE����Sìõ G ÿr� < %ÏõH��t*$	
� ±�ÿ�P < ��$Çõ ø PÆ± < ��t*$���ú ö u�ùqÿM%(' ö ° ö u ö ú´RTS¬� ö $ ö ú8� ö �wRTt*)��¦FEÇ~RTt*$qR"$��`õ(%Àÿ�
´°ÿÂ��P"õUt /�l#¹¸¶áu ² ½z�

$©»¸» ' å�k3f�k�nad	l�ç>�rl�� �¸Y#xsi*w�^5qsq�k�o�d;ç>�¸Ø�k�i*wm��k�o ¯ ��¶¸¶�� ± µ���!#oe^D�/�eqsZtf��/^Do�`��el¯�c��F���ú´u�®t�õ(� ö ú�$Çõ(%ÀÿA�Nú ö $	$´lv�Iü ~ Z�nad	�
$©»U¹ ' å�^DZ�ok�ncd!l�Ø��A����k�oed © b�de^DoenaZzd�^�lÍï®�©��� ¯ ��¶¸¶¸» ± µ|� � Z�na��Z�nckp`�xr_c�àncbeoªk��/Z�w�µ
�aZ�y _a`*kpyexsqrxr`�f�k�oed xsoedeb�_a`�nax}k�qj� Z�qsxri5fäxroÄæ�^Dqr{�xsb�� k�oed `che^V!Io�xr`�^5d ��`�kp`�^5_��el
� G ��t,��P"õ G ����Sìõ G ÿá�

$©»�· ' å�xso�dey�^5i*w�l © � k�o�d��zoeZt[�^DnDl!Ú�� Ø�� ¯ ��¶¸¶�· ± µA�cçj^D_�`�nabei5`cbencxroe{(Þ�ncZ�debei´`�xsZ�o�k�o�d
³®Z�ncwÂ�elq� ö t#%Ïú ö F���ú�� G ��t,��P"õ G ����Sìõ G ÿ.� ö $ ö RTú G '*�
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$©» �(' å�xso�dey�^5i*w�l © �¶k�o�d �zoeZt[�^DnDl�Ú��¸Ø�� ¯ ��¶¸¶ ��± µ��cçj^DZ�na{�k�oexr_�kp`cxsZ�oªZ ~ Ô�xrnc�/_Rk�o�d
å�k�y Z�n#ï�k�naw�^´`Ùâ�oe^5ìmbk�qsx�`�f �elc� ö t#%Ïú ö F���úf� G ��t,��P"õ G ����Sìõ G ÿA� ö $ ö RTú G '*�

$©» °�' å�xso�dey�^5i*w�l © � ¯ ��¶¸¶ ��± µ �a��he^ ³®^D_�` î�bencZ���^Dk�o î�����qsZtf���^5om`��el
´ ö SÈ%É!YõUú8%($ G '[R>F8%ÀSìõ G ' ö $ � ú G 'Mõ(�swÊZËUÌUÄ�ÊÁÍ#Î��

$©» ²(' ï;iq|Pxsoe_a^5fr%PqsZ�yek�q�â�oe_a`cxr`�bz`�^ ¯ ��¶¸¶�· ± µ��cî��/�eqsZtf���^5o�`�ÞÍ^5n ~ Z�na��kpoeiD^��el�´rR"$	' ÄõUt /U%:��t�
$©»¸¶ ' ï;iq|Pxsoe_a^5f�%>qrZ�yk�q�â�oe_�`�x�`�b�`c^ ¯ ��¶¸¶ °�± µA�cçj^D�/Zt��xsoe{�ævk�nancxs^5nc_j`�Z�%>naZ\[�`chk�o�d

î��/�eqsZtf���^5o�`jxso�Ôn�k�oei5^�k�oed}%>^5nc��k�o�f¤��l®°�ú´RTt*)¦F ø ú8%�Ï�HRTúQõ;$	3´rR"$	'MõUt /U%¦��t�
$Ð¹Z½ ' ï�kpoewmxr[>lXY¬�#%g�rlXçjZ��/^DnDl¶Ú��rµ4�cY#^5[d|P^5f�oe_cxsk�oäî�iDZ�o�Z���xriD_>�elÏ�XZ�qí����kpoed��zl

ï;â��ÎÞXna^D_a_Dl � k���yenaxsde{�^�ï�k�_c_ck�i*hmbe_c^´`c`c_Dl���¶¸¶����
$Ð¹e� ' ï�kpo�LDxroexíl¬Þ ¯ ��¶¸¶ ²�± µg�è%>k���^®��he^DZ�nc^5`cxsiäï�Zzde^5qs_Z ~ ³¢k�{�^<ævk�na{�k�xso�xsoe{¸��l

¥#� ø úÇtvRTS¯�¦Ff� G ��t,��P"õ G ± ø ú8� ö ÿ�$´�
$Ð¹m� ' ï�kpna`�xroe_Dl¶Ø��Î����lY��kpnc� ^5`c`�k�lz����k�oed¢Þ�xrq}kp`DlÍÚ�� ¯ ��¶¸¶ ��± µp�cï�k�ncw�u|be�e_RZ ~ Þ�ncxriD^D_

Zt��^5n�ï�kpnc{�xrok�q � Z�_�`�_ ~ Z�nj��¹~�>î � Ú � Z�beo�`�naxs^D_>�el[�>î � ÚËîXi5Z�oeZ��/xsi5_�ÚF^D�k�n�`au
�/^Do�`3le³®Z�naw�xroe{/Þ�k�� ^DnY�1����º3�

$Ð¹Z» ' ï;xro ~ Z�nad	l�ÞÍ� ¯ ��¶U¶�· ± µ���!#oe^D�/�eqsZtf��/^Do�`Pxso;`�he^E�Pî � ÚÛk�oed1â|`�_>çj^D�/^Dd�xs^D_>�el
xro4Ñ��TÃHõ ö ú�$ G '* �°¥õ0/"' %ÏõUt /6� ø ú	� <�ö#Ò $p�®t ö P < S;��ÿ(P ö t#%HõUt�%(' ö.Ó ÌZÌ Ë�$´lj�z�enaxsoe{�^5n�u�X^5ncq}kp{elæ�^5ncqsxro	le�#^Dxrde^Dqry�^5nc{e�

$Ð¹¸¹ ' Y#xsi*w�^5qsqÕl`��� ¯ ��¶¸¶ °�± µo��!#oe^D�/�eqsZtf��/^Do�`�kpoed¢å�k�y Z�n¬ï�k�naw�^5`gç#xr{�xsdex�`�xr^D_Dµ�î�bzu
naZ���^���^5nc_cb�_>YIZ�n�`�h © ��^5ncxsiDkU�elj¥#� ø úQtvRTSÏ�¦F�� G ��t,��P"õ G � ö ú�$ <�ö	G %Àõ(� ö $´l#�XZ�qÕ������l
·�·tu ° ·z�
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$Ð¹m· ' Y#xsi*w�^5qsqÕl\��� ¯ ��¶¸¶ ²�± µ4�cÞ�ncZ�debei5`9ï�k�ncwp^5`c_�kpoedäå�k�y�Z�bengï�kpncw�^´`�_>�el�xro � u�RTP±�P"õ(%(' §�ö	G % ø ú ö lBî�benaZ�� ^3k�o © _c_cZ�iDxskp`�xrZ�oðZ ~ å�k�y Z�n¢î�i5Z�oeZ��/xs_�`�_ � Z�o�{�nc^5_c_Dl
æ�qsk�oewp^Domy�^5nc{�^pl æ�^Dqr{�xsbe�

$Ð¹ �(' �Pî � Ú ¯ ��¶U¶�· ± µx�a��he^��Pî � ÚöØ�Z�ye_~��`�bedzf�µgâ�o���^D_a`c��^5o�`3lXÞ�ncZ�debei´`�xsZ�oSk�o�d
î��/�eqsZtf���^5o�`��elc�1����º>leÞ�k�naxs_D�

$Ð¹ °�' �Pî � Ú ¯ ��¶U¶ °�± µo�a��he^��Pî � Úãç#^5��Z�na`¬Z�o<çj^D{�beqskp`�Z�nafªçj^ ~ Z�na�;lÔ�XZ�qí� âFk�o�d
âaâ*lq�1�f��ºPlÞ�k�naxs_5�

$Ð¹ ²(' �F_a[�k�qrd	l © � ¯ ��¶¸¶ ��± µ~� © � Z�o��a^5i5`�b�nc^Z�o]`�he^1î�üz�eqsk�okp`cxsZ�o ~ Z�n��#xs{�hm!Iozu
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$Ð¹Z¶ ' ÞÍk�ìmbe^�lW|g� u¿���rl ¯ ��¶¸¶�· ± µ���!Io�^D�/�eqsZtf���^5o�`/k�oed<`�he^ � naxs_cxr_gZ ~ `�he^{%P^Dnc��k�o
ï;Z�de^5qíµ © å�Z�oe{pu���^Dna� â�o�`�^5nc�ena^5`*ká`�xsZ�o��el�xsoÀÑ��fÃHõ ö ú�$ G '* .°Yõ0/"' %ÀõUt /|� ø ú�� <�ö#Ò $�®t ö P < S;��ÿ(P ö t#%¥õUto%(' ö&Ó ÌZÌ Ë�$´l��z�enaxsoe{�^Dn�uH�X^Dnaq}k�{elzæ�^5ncqsxro	l�#^Dxsd�^Dqsy ^Dna{e�

$ ·U½ ' Þ�xswp^5`a`�f�l�P� ¯ ��¶¸¶ ²�± µ�� � k�o�Ô�xr_ciDk�q	çj^Ddexr_a`cncxsy�b�`�xrZ�o°!Io�deZé�zwmxsqsq u¿æ�xsk�_c^5d���^Di*hzu
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� Z�o�{�nc^5_c_Dl æ�^5ncqrxso

$ ·z� ' �zxr^Dy ^Dn�`3l��¬� ¯ ��¶¸¶ °�± µf� © `X`che^ÙçjZ�Z�`XZ ~ !#oe^D�/�eqrZ\f��/^Do�`�xso/î�bencZ���^��elt¥#� ø úQtvRTS�¦Ff� G ��t,��P"õ G � ö ú�$ <�ö	G %Àõ(� ö $´l �XZ�qí�!����l#» ° u�·�·z�
$ ·�� ' ��kpxso�`au�Þ�k�beqÕlE%9� ¯ ��¶¸¶Á¹ ± µØ�è�z^Dk�nci*h�xsoe{ ~ Z�n`�he^��Fxrna`cbe^D_ªZ ~ `�he^]î�bencZ�� ^3kpo

ï;Z�de^5q;�elY� ö t#%Ïú ö F���ú�� G ��t,��P"õ G ����Sìõ G ÿ�� ö $ ö RTú G '�l#ÚFxs_aiDbe_a_cxrZ�o�Þ�k�� ^Dn5l�¶�·U½�l
��¶U¶U¹Â��·z�

$ ·U» ' ��kpxso�`au�Þ�k�beqÕl�%9� ¯ ��¶U¶�· ± µf�è�zZ��/^IÞÍZ�qrxr`�xri3k�q © _c� ^Di´`�_vZ ~ !Ioe^5���eqrZtfz�/^Do�`��el{� ø Äú�� <�ö RTt�� G ��t,��P"õ G � ö �Kõ ö !�l#»¸¶zl�· ° ·\u¿· ² �z�
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$ ·Á¹ ' �zo�Z\[�^Dn5l	ÚF^5oeoexs_ÙØ�� ¯ ��¶U¶¸» ± µª��³�h�f;ÞÍ^DZ��eqs^RÚFZ�o�p `ÙÔÍxsoedB³SZ�ncwÂ�el1� ö t#%Àú ö F���ú� G ��t,��P"õ G ����Sìõ G ÿA� ö $ ö RTú G '�l�ÚFxs_ci5be_c_axsZ�o;Þ�kp��^5nDl ²�² »zl	��¶¸¶¸»¸�z�\�z�
$ ·�· ' �zbz`c`�Z�o	l>Ø�� ¯ ��¶¸¶�� ± µÙ�è�zbeo�w � Z�_a`c_�kpoedÎï;k�ncwp^5`}��`�nabei5`cbenc^��el&¡°OÂ£R�Nú ö $	$´l
� k��Ryencxrde{�^�lï�k�_c_ck�i*hmbe_c^´`c`c_D�

$ · �(' ��xrncZ�qr^�l�Ø�� ¯ ��¶ ²�²�± µ��a��h�^F��he^DZ�naf�Z ~ â�oedebe_�`�nax}k�qj�Fnc{�k�o�xkL3ká`�xsZ�o��el�¡�OZ£��Nú ö $	$´l
æ�Z�_a`�Z�o	�

$ · °�' ��Z�b�oe{el¶���¸Þ�� ¯ ��¶¸¶ °�± µx��ï;xriDncZ�_a`�nckp`�^5{�fªk�oed¢ï�k�i5ncZ�_�`�ncb�i5`�b�nc^s��l�º�ú´R>F8%þl�ï�k3f
�\·�l	��¶¸¶ ° �
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Ú� �¯ÔÛjÜG �Ýv§ª¯�Ý

ÚfÞàß5áUâ¸ã�äàÞ;ßsåUßsæ�ç�ß�è�ã�étßsÞ0êªÞàë>êªì3íîUï ã�ßsæ*çBðYßsÞàæ�ßsã3ñ·íî ê�Þàå¸òUß�Þàê î ä;ë3ì�Þàë�ë>ßsæ�ë>ó ï#îÁô ê�äàÞ;ó ï ß�ãõ�Þàê î ã�étßsÞàê�ßsã î ð¿öjß ï ã>ë>ê�÷ ï ä ô í÷�ã�øvÞ;ã�ê�ë>ó ï#îÁô ê�ë>ù®âUä;Þàê�Þ;òEá¸âUæ�úcã�â ô¦û.ü ã û.ý�î æ�ë3þ�ß�ã�ë�ÿé î ó ï ß�æZê�ë>ê î æ�ç�ß�æ û è�æ�ç�Þ;ß�ë�ß�ã��Âê�ßsäàä;ßªðxíâ¸ó ï ê�ß.Þàó ï ðYÞ;ó ï étßsÞ î äàä;ß�æpé®ß�ç î æ�òÁßsæ���ç�Þ;ß
L�÷�ð þ�ßsäàÞ;æ�å¸ß�æEç�ßsã�è�ã�étßsÞàê�étßsÞàå¸ß�ê�ã î åUßsæ ï#î étßsæ û
�:æ*ë�étßsë�âUæ�ç�ßsã>ß3åUÞ;äàê¬ð5ß�Þ;æ ü�î æ�ò
ý ßsã>ã�ærúcã�â ô¦ûfü ã ûfý�î æ�ë�þ�ßsã>ë�é î ó ïrô í÷�ãTç�Þàß&è�÷ ô æ îUï ðYß î æpë>ßsÞàæ�ßsæröjß ï ã�ë>ê�÷ ï ä��@ç�Þ;ß
ï ßsã>áUâ¸ã�ã î å¸ß�æ�ç�ß��}ß�ê�ã�ßs÷*÷�æ�åY÷�æ�ç î ä;ä@ç î ë���ì î ë�Þ;ó ï á¸â¸æ�Þ ï ð å¸ß�ä;ßsã>æZê ï�î é®ß	�
ý ßsã>ã�æúcã�â ô¦ûaü ã û�
}ï ã>Þ;ë>ê�â¸ù ï � ó ï ð5Þàç*ê ô í÷�ãYç�Þàß ô ã>ßs÷�æ�ç*ä;Þ;ó ï ß��}ß�ã�ßsÞ0ê�ë>ó ï#îÁô ê��ç î ë
|�â¸ã>ß ô ß�ã î ê î æ[Ls÷ ô ß�ã>ê�Þàå¸ßsæ��
ç*ßsæ�ì�Þàë�ë�ß�æ�ë�ó ï�îÁô ê�äàÞ;ó ï ß�æxõ�Þàê î ã�étßsÞàê�ßsã>æ î ðgöjß ï ã>ë>ê�÷ ï ä��Tä;ã�Þàó ï�� ã�äàßsæ�ð î Þàßsã��Z�qâ¸äàòUß�ã
ý�îUï æ��}õ î ã�ê�ß�æs|�ßsÞàä��Ï�qßsã>ßsæ î öjÞ;ßsë>ë�ß�ð ÷�æ�ç è�ä;ß�� î æ�ç�ß�ã5öjÞàù�ù®âUæ�ßsã ô í÷�ãAç�ÞàßEå¸÷*ê�ß
µ,÷*ë î ðYð5ß�æ î ã>é®ß�Þàê¬÷*æ�ç�ç î ë î æ�å¸ß�æ�ß ï ðYß���è�ã�étßsÞàê�ë�ÿ���òÂä;Þàð î*û
ðYßsÞàæ�ßsæ��#ã�ßs÷*æ�ç�ßsæA÷*æ�ç��#ã�ßs÷*æ�ç�Þ;æ*æ�ßsæ î ÷*ë ý ß�Þ;ç�ß�ä;étßsã>å��UðYÞàê�ç�ßsæ*ßsæAÞ;ó ï ß�Þ;æ�ß1ë�ó ï íâUæ�ß
�Âê�÷�ç�Þàßsæ�L�ßsÞ0êwá¸ßsã>é�ã î ó ï ê ï#î étß��
ðYßsÞàæ�ßsæ � äàê�ß�ã�æ��tç�Þàß&ðYÞ;ó ï ì3íîÁï ã�ß�æ�çoð5ß�Þ;æ�ß�ë��Âê�÷�ç�Þà÷�ðYë��#æ î æ�LsÞàßsä;ä�÷�æ*çpð5âUã î äàÞ;ë�ó ï÷*æÂê�ßsã>ë>êUí÷*ê�L�ê ï#î étßsæ û


