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Ám¸�Ä*²L´6Á4¹"½�³qÊ Â4À�µ,´6²d¼jÃ�²LÂ6Ã#²L´4µ)·�¸#³$¹"¶D²�Ê ÁŒÁmºDÑ�²FºDÁj¹�²LÂ6²`´6Ä*º?³�²!¹*²LË�Í

½2±�²�³�½�¸�Ám¶DÆ'½,´I·TÆ.µc¾"´6½�¹�¸�À�²L´!Ò�Â6Ã#²LÆR±2ºDÅH²�ºYÂFÂ6Ã�²�Á6µ2Ä*²)Å2µ2¶D¸#²Oº?³

²LºDÂ6Ã�²L´iÀ!µ2Ám²2Ç

2.6.1 NicheExistence
ÈŒÃ�²*É#´6ÁÓÂ�Ô�¸�²�ÁÓÂ6ºD½�³w¼h²cµ2ÁmÕwºDÁOÃ#½!¼ÖÂ6Ã�²*²LË"ºDÁÓÂ6²�³#À�²	½,Ì:³�ºDÀ`Ã�²�Á

ÀUÃ$µ,³#±2²�Á-ºYÌ"¾�´6½�¹�¸�À�²L´6Á�µ,´6²Vµ2¶D¶D½�¼h²!¹IÂ6½i½,ÏŠ²L´-±2²�³#²`´Uµ2¶T·#¸�³$¹"¶?²LÁ�Çq×w²

·�²L±�ºD³�·TÆZ²LË�Â6²�³$¹"º?³�± Â6Ã#²O¹�²�Ä	µ,³$¹�Ì�¸#³�ÀLÂ6ºD½�³.Â6½cºD³�À�¶D¸$¹�²)·#¸�³$¹"¶?²

ÁmºDÑ�²2Ç%ÈŒÃ�²L´6²LÌ�½,´6²�»jØOÙqÚYÛ�ÜlÝmÞLÜ6Ý�Û�ßTÝÓÞmß,àOºDÁ Â6Ã#²c³"¸�Ä�·�²L´O½2ÌFµ,´mÂ6ºDÀ�¶D²�Á

·�½2¸#±2Ã�ÂOÌ�´6½2Äá¾"´6½�¹�¸#ÀL²L´ âF·TÆ�µ.ÀL½�³#Ám¸�Ä*²L´O½2Ì:³#ºDÀ`Ã�²�ãW¼jÃ#²�³[â

½,ÏŠ²L´6ÁjµO·�¸#³#¹�¶D²d½,Ì-ÁmºDÑ�²IÞ�Ü�Ì�½2´i¾�´6ºDÀ�²VÛ�Ükµ2³#¹c¾"´6½�¹�¸#ÀL²L´bä�½2ÏŠ²`´6Ájµ

·�¸#³#¹�¶D²F½2ÌkÁmºDÑ�²IÞÓßvÌ�½2´:¾�´6ºDÀ�²ŒÛ�ßTÇ

×w²jÀ!µ2³ Â6Ã�²�³*¹�²`É$³#²ŒÂ6Ã�²j¾�´6½2É�Âk´6²�À�²�ºDÅH²!¹ ·TÆ�µF¾�´6½�¹"¸#À�²L´bÌ�´6½2Ä

µO³#ºDÀ`Ã�²vµ2Á�å

æ

Ù çéè ã è Û�ê�Ø Ù ÚYÛ Ü ÝmÞ Ü Ý‡Û ß ÝmÞ ß à Ú‡ë�à

¼jÃ�²L´6²4Û

ê

çÖì!í

î

í

ÇjÚ•ïl³�½2Â6Ã#²`´i¼h½2´U¹"Á�»�Â6Ã�²I¾�´6ºDÀ�²F¾�²L´:µ�´mÂ6º?ÀL¶?²!à`Ç

ð

²�À!µ,¶D¶#Â6Ã$µ�Â!»�Ì�½,´Œ³�º?ÀUÃ#²4Ì�½2´6Ä	µ,Â6ºD½2³ Â6½I½TÀ�À�¸�´!»�ÀL½�³#Ám¸�Ä*²L´6ÁkÄ�¸�ÁÓÂ

¾"´6²LÌ�²`´.¹�ºYÏŠ²L´6²�³TÂ�·#¸�³$¹�¶D²�Á�»dµ2³#¹%ºYÂJÄ�¸�ÁÓÂJµ,¶DÁm½W·�².´Uµ,Â6ºD½�³#µ2¶FÌ�½2´

¾"´6½�¹�¸�À�²L´6ÁVÂ6½FÂUµ�´6±�²LÂhÁm²�¾$µ�´Uµ,Â6²i³#ºDÀUÃ#²�Á�ÇkÈŒÃ�²jÀ�½�³#¹�ºYÂ6ºD½�³#ÁbÌ�½,´ŒÀ�½2³�Í

Ám¸�Ä*²L´6Á)Ú•¾�´6²�Ám²�³TÂ6²!¹JºD³.Ám²�ÀLÂ6ºD½2³�ñTÇ ò�ài±2²�³#²L´Uµ,¶Dº?ÑL²*ÔT¸#ºYÂ6²v²!µ2ÁmºD¶YÆTÇdï�Â

ÄO¸#ÁÓÂ)·�² Â6Ã#²*À�µ2Ám²	Â6Ã$µ,Â)À�½2³#Ám¸�Ä*²L´6Áv½2Ìi³#ºDÀUÃ#²Jó	±�²`Â�Ä*½,´6²*Ám¸�´mÍ

¾�¶D¸#Á4Ì�´6½2ÄzÂ6Ã�²F·#¸�³$¹"¶?²d½2Ìk¾�´6½�¹"¸#À�²`´:âkÂ6Ã$µ,³�Â6Ã�²LÆ�¹�½�Ìp´6½�ÄÖä.Ú•½,´

Å�ºDÀ�²cÅH²L´6Á6µ�àOµ2³#¹wÂ6Ã$µ�ÂOÂ6Ã�²�Ám¸"´6¾#¶D¸#ÁvÌ�´6½2Äô¾�´6½�¹"¸#À�²`´�âmÊ Á ·#¸�³$¹"¶?²

·�²Z³#½�³�³#²�±�µ,Â6ºDÅH²�Ç%õqºDÕH²L¼jºDÁm²�»hÂ6Ã#²�Ám²JÀL½�³$¹"ºYÂ6º?½2³#Á	Ä�¸�ÁÓÂ Ã�½�¶?¹yÌ�½2´

³�ºDÀ`Ã�²)ñ�µ2³#¹�¾�´6½�¹"¸#À�²`´Œä�Çbö:½�¼h²�ÅH²L´!»"Â6Ã#²LÁm²IÀ�½�³#¹�ºYÂ6ºD½�³#Áiµ�´6²I²!µ2ÁÓÆ

Â6½Z²�³#Ám¸"´6²�Ç�Ðh½�³�Ámºp¹"²L´O¾�´6½�¹�¸�À�²L´vâ:µ2³#¹�³#ºDÀUÃ#²Zó2Ç	×fºYÂ6Ãw¾�²L´mÌ�²�ÀLÂ

ºD³"Ì�½2´6Ä	µ�Â6ºD½�³q»-¾�´6½�¹�¸�À�²L´vâjÀ!µ,³�½2ÏŠ²L´)µ�·#¸#³#¹�¶D²�½,Ì4ÁmºDÑ�²*²!ÔT¸$µ,¶bÂ6½

Â6Ã�²I³�¸#Ä�·�²`´4½2Ìkµ�´mÂ6ºDÀ�¶D²�Ád¾�½2ÁmºDÂ6ºDÅH²L¶DÆ�Å2µ2¶D¸#²!¹�µ,ÌpÂ6²L´dÀL¶?¸"ÂmÂ6²L´iÀ�½�ÁÓÂiºDÁ

Ám¸�·�Âm´Uµ,ÀLÂ6²!¹)µ2³$¹I¾"´6º?ÀL²h²!ÔT¸$µ,¶HÂ6½iÂ6Ã�²Œµ�´6²!µ:¸�³$¹�²`´qÂ6Ã�º?Á�À�¸�´6ÅH²2ÇŒÚ�÷"²L²

É#±�¸"´6²:óhÌ�½2´kµi±2´Uµ,¾#Ã#ºDÀ!µ,¶T´6²�¾�´6²�Ám²L³�ÂUµ�Â6ºD½�³�½,Ì�Â6Ã�ºDÁ�Ò�Â6Ã#²V·#¸�³$¹�¶D²bÁmºDÑ�²

ºDÁ4Â6Ã#²:¾�½�ºD³TÂ4¼jÃ#²L´6²Iøúù.û�ºD³TÂ6²L´6Ám²�ÀLÂ6ÁŒÂ6Ã�²FüJµ�Ë"º?Áiµ,³$¹*Â6Ã#²F¾"´6º?ÀL²

ºDÁ�Â6Ã�²Zµ�´6²!µ.¸#³$¹"²L´�Â6Ã�ºDÁ�À�¸"´6ÅH²�Ç àÖ÷�ºD³#À�²�µ2¶D¶4¾�½2Â6²L³�Â6º?µ,¶4¾�´6½2É�Â ºDÁ

²`Ë"Âm´Uµ,ÀLÂ6²!¹Š»TÁm¸�´6¾�¶?¸�Ág¼jº?¶D¶$·�²jÑ�²`´6½�ÇbÈŒÃ#ºDÁbÄ*²!µ2³�ÁgÂ6Ã$µ,ÂhµFÀ�½2³#Ám¸#Ä*²`´

½,Ì4³#ºDÀUÃ#²JóO¼jº?¶D¶b¼4µ2³TÂIÂ6½J¾�¸�´6ÀUÃ$µ,Ám²*µZ·#¸�³$¹"¶?²)Ì�´6½2Äý¾�´6½�¹�¸�À�²L´)â

´Uµ�Â6Ã#²L´dÂ6Ã$µ2³.Â6Ã#²O·#¸�³$¹�¶D²)½2Ìh¾�´6½�¹�¸�À�²L´iä'Ú�ÂUµ,´6±�²`Â6²!¹'Â6½c³#ºDÀUÃ#²*ñ2à

ºYÌŒµ2³$¹R½2³#¶YÆ.ºYÌVÂ6Ã�²�·#¸�³$¹"¶?²v½,ÌŒ¾�´6½�¹"¸#À�²`´jäZ¾�´6½�Å�º?¹�²�Ádµc³�²�±Hµ�Â6ºDÅH²

Ám¸"´6¾#¶D¸#Á�ÇOÈŒÃ�º?ÁIÀ�µ2³'Ã$µ2¾�¾�²�³'ºDÌV³#ºDÀUÃ#² ñ�Ê ÁIþÖ½,´vÿRºDÁIÁm¸��*À�ºD²�³TÂ6¶YÆ

¶?µ�´6±�²L´	Â6Ã$µ,³[³#ºDÀ`Ã�²�ó2Ê Á�ÇoÚ•ï�Ìd·�½,Â6Ã�µ�´6²J¶?µ,´6±�²`´!»hÂ6Ã#²L³W¾"´6½�¹�¸#ÀL²L´6Á

¼jºD¶D¶h²L³#±Hµ,±�²*ºD³�µc¾�´6ºDÀ�² ¼4µ�´vÌ�½2´vÂ6Ã�² ÁmÄ	µ2¶D¶kþ)» ÿ'³#ºDÀ`Ã�²*µ2³#¹'Â6Ã�²

¼jºD³�³#²L´4¼jºD¶D¶�±2²LÂ4Â6Ã#²F¶?µ�´6±�²L´i³#ºDÀUÃ#²iÌ�½2´jÌp´6²�²�Ç à��VÆcÁÓÆ"Ä*Ä*²LÂm´mÆT»�Â6Ã�²

Á6µ,Ä*²vµ,´6±2¸#Ä*²�³TÂ6Á4Ã#½2¶?¹cÌ�½,´d³�ºDÀ`Ã�²vñ�µ2³#¹Z¾�´6½�¹"¸#À�²`´Vä�Ç

Èq½iÁm¸�Ä*Ä	µ,´6ºDÑ�²�»�ºDÌ�¾�´6½�¹"¸#À�²`´6ÁqÀ!µ,³vÁm²LÂgµ4·#¸�³$¹"¶?²kÁmºDÑ�²Vµ2³#¹F¾�´6ºDÀ�²�»

²�µ2ÀUÃo¾"´6½�¹�¸�À�²L´JÀ�µ2³fÂUµ,´6±2²LÂ.µ�³#ºDÀUÃ#²'²LË�µ2ÀLÂ6¶YÆfµ,³$¹f²LË�Âm´Uµ2À`ÂRµ2¶D¶

¾�½2ÁmÁmºD·#¶D²FÁm¸�´6¾�¶D¸#Á�Ç��f¾�´6ºDÀ�²j¼4µ�´4À!µ,³c·�²:µ!ÅH½�º?¹"²!¹*ºDÌqºYÂŒºDÁhÂ6Ã�²:À!µ,Ám²

Â6Ã#µ,ÂOÂ6Ã#²c½�¾�Â6ºDÄ	µ,¶Œ·#¸�³$¹�¶D²*Ì�½,´*½�³�²�³�ºDÀ`Ã�²�ºDÁ ³�½2Â�µ2¾#¾�²�µ2¶DºD³#±�Â6½

Â6Ã�²v½2Â6Ã#²`´d³�º?ÀUÃ#²2Ç4ï_ÂiºDÁdÁÓÂ6ºD¶D¶-¾�½�ÁmÁmºD·�¶?²vÌ�½,´Iµ ¾"´6½�¹�¸#ÀL²L´:Â6½*ÀUÃ#½T½2Ám²

µ,³[º?³TÂ6²L´6Ä*²�¹�º?µ,Â6²*·�¸#³$¹"¶D²	Â6Ã#µ,Â�µ2¾�¾�²!µ2¶DÁOÂ6½R·�½,Â6Ã�³#ºDÀUÃ#²�Á�Òhµ2ÁOº?³

Ám²LÀLÂ6ºD½�³�ñ�Ç ��»ŠºYÌVµ*¾�´6ºDÀ�²v¼4µ�´dÌ�½,´dÂ6Ã�²)²L³�Â6ºY´6²v¾�½�¾�¸#¶?µ,Â6ºD½2³'ºDÁjÂ6½	·�²

µ!ÅH½2º?¹�²!¹Š»TºYÂŒÄ�¸�ÁÓÂb·�²jÂ6Ã�²jÀ!µ2Ám²iÂ6Ã$µ,ÂhµF¾�´6½�¹"¸#À�²`´ŒÀ!µ,³*Ä	µ2ÕH²4Ä*½,´6²

¾"´6½2É�ÂŒ·TÆ Ám¾�²�ÀLºDÉ#À!µ2¶D¶YÆ*ÂUµ,´6±2²LÂ6ºD³#±OµI³#ºDÀ`Ã�²iÂ6Ã#µ2³*·TÆ�ÂUµ�´6±�²LÂ6ºD³�±)Â6Ã�²

²L³�Â6ºY´6²I¾�½2¾#¸#¶?µ�Â6º?½2³qÇ

2.6.2 Producerdecision­making
ÈŒÃ�²Œ´6²�Ám¸#¶YÂ6Áb¹�²`´6º?Å�²!¹)¾"´6²�Å�ºD½�¸#Ám¶YÆ)ºD³ Ám²�ÀLÂ6ºD½2³	ñ�Ç �:ÁÓÂ6ºD¶D¶#Ã�½�¶?¹)Âm´6¸�²

ºD³	Â6Ã#ºDÁŒÀ!µ,Ám²�Ç��o¾"´6½�¹�¸�À�²L´ŒÂ6Ã#µ,ÂŒÀ�µ2³Z½,ÏŠ²L´jµv±�²�³�²L´Uµ2¶Š·�¸#³$¹"¶D²:Ã#µ2Á

Â6Ã"´6²�²JÀUÃ#½2º?ÀL²�Á�åJÂUµ,´6±2²LÂ	³#ºDÀUÃ#²wó2»hÂUµ�´6±�²LÂ	³�º?ÀUÃ#²Rñ�»Œ½,´	Ám²�¶D²�ÀLÂ�µ2³

ºD³TÂ6²L´6Ä*²!¹�º?µ�Â6² ·#¸�³$¹�¶D²*µ,³$¹w²L³#±Hµ,±�²	ºD³�µZ¾"´6º?ÀL² ¼4µ,´)Ì�½,´OÂ6Ã�² ²�³"Í

Â6ºY´6²Z¾�½2¾#¸#¶?µ�Â6º?½2³qÇyï_Ì:¼Œ²Zµ2ÁmÁm¸#Ä*²2»Œµ,Á ¼Œ²J¹"º?¹y¾"´6²�Å�º?½2¸#Ám¶YÆT»bÂ6Ã$µ,Â

ÂUµ,´6±2²LÂ6ºD³#±[Â6Ã#²'±�²�³�²L´Uµ2¶I¾�½2¾#¸�¶pµ�Â6ºD½�³úºDÁJ³#½,Â�Â6Ã�²�·�²�ÁÓÂZÁÓÂm´Uµ,Â6²�±,Æ

Ú�Â6Ã$µ�ÂFºDÁ�»ŠÂ6Ã#²L´6²OºDÁFÁm½�Ä*²v´6²!µ2Ám½2³�Ì�½2´I¾"´6½�¹�¸#ÀL²L´6ÁdÂ6½c¹�ºYÏŠ²L´6²�³TÂ6º?µ,Â6²

Â6Ã#²LÄ*Ám²�¶DÅH²�ÁUà`»"Â6Ã#²�³Z¼h²vÀ!µ2³J´6²LÂ6¸"´6³ZÂ6½ Â6Ã#²I±�µ2Ä*²vÄ	µ,Âm´6ºYËcÁmÃ#½!¼j³

ºD³WÉ#±�¸�´6²Rñ�Ç	�i¶?¶4Â6Ã#µ,Â	Ã$µ,Á*À`Ã#µ2³�±�²!¹yº?³yÂ6Ã#ºDÁ*ºDÁ Â6Ã#²JÅ2µ2¶D¸�²�Á*½2Ì

æ

Ú•ã�
`àkµ2³#¹

æ

Ú•ã��!à`Çgï�Ì�²!µ2ÀUÃ	¾�´6½�¹�¸�À�²L´hÀ!µ2³*Ám²LÂŒµI·#¸#³#¹�¶D²jÁmºDÑ�²Fµ,³$¹

¾�´6ºDÀ�²c¼jºYÂ6Ã�¾�²L´mÌ�²�ÀLÂ*ºD³�Ì�½2´6Ä	µ�Â6º?½2³q»VÂ6Ã#²LÆ[À!µ,³W²`Ë"Âm´Uµ,ÀLÂ	µ,¶?¶j¾"´6½2É#Â

Ì�´6½2Ä µZ¾$µ�´mÂ6º?ÀL¸#¶?µ,´)³#ºDÀUÃ#²�Ç�ÈŒÃ�º?ÁvºDÁOµ2³wºDÄ*¾"´6½,Å�²�Ä*²�³TÂdÌp´6½�ÄýÂ6Ã#²

¾�²L´mÍ_µ,´mÂ6ºDÀ�¶D²O¾�´6ºDÀ�ºD³#±"»�¼jÃ�²L´6² µ	¾�´6½�¹"¸#À�²`´d¼4µ,ÁF·�²�ÁÓÂI½,Ï�Ám²LÂmÂ6ºD³�±Zµ

¾�´6ºDÀ�²c½2Ì�


�

»bÁm²�¶D¶DºD³#±��

í�� ���

�

µ�´mÂ6º?ÀL¶?²LÁ�Ì�½,´*µJ¾�´6½,É#ÂO½2Ì




�

í�� ���

�

µ,³$¹

¶D½�ÁmºD³#±*Ã#µ2¶YÌgÂ6Ã#²Fµ�Å2µ2ºD¶?µ2·�¶D²)¾"´6½2É�Â!ÇVï_³ZÁmÃ�½2´mÂ!»"Â6Ã#ºDÁjÄ	µ2ÕH²�Á4ÁmÄ	µ,¶D¶?²`´

³#ºDÀUÃ#²�Á*Ä*½,´6²ZÅ2µ2¶D¸$µ,·#¶D²�Ç

ð

²�À!µ2¶D¶jÂ6Ã$µ�Â!»VÂ6Ã�²ZÄ*½2´6²�Å�µ,¶D¸$µ2·�¶D²ZÂ6Ã#²

ÁmÄ	µ2¶D¶D²L´d³#ºDÀ`Ã�²IºDÁ�»�Â6Ã#²I¶D²�ÁmÁFµ,¾#¾�²!µ,¶Dº?³�±Zµ ¾"´6ºDÀ�²I¼4µ,´dºDÁ�»�ÁmºD³#À�²vÂ6Ã#²

¾�´6½,É#Â4Ìp´6½�Ä8³#½,Â4²�³�±Hµ2±2ºD³#±*ºD³Jµ)¾�´6ºDÀ�²F¼4µ�´jºD³#ÀL´6²!µ,Ám²�Áj´6²�¶?µ,Â6ºDÅH²dÂ6½

Â6Ã#²	¾"´6½2É#ÂvÌp´6½�Ä ²�³#±�µ2±�ºD³�±'ºD³[µJ¾"´6º?ÀL²	¼Œµ,´!Ç��iÁO¾"´6½�¹�¸#ÀL²L´6ÁOºD³"Í

ÀL´6²!µ,Ám²cÂ6Ã�²	³"¸�Ä�·�²L´v½,Ì4¼4µ�Æ"ÁOºD³�¼jÃ�º?ÀUÃ�Â6Ã#²`ÆwÀ!µ,³[¹�ºYÏŠ²L´6²�³TÂ6º?µ,Â6²

Â6Ã#²LÄ*Ám²�¶DÅH²�ÁvÌ�´6½�Ä ²!µ,À`Ã[½2Â6Ã�²L´JÚ•ºD³�Â6Ã�º?ÁOÀ!µ2Ám²2»V·TÆw½2ÏŠ²L´6ºD³#±.·�¸#³�Í

¹�¶D²�ÁI½,Ìj¹�ºYÏŠ²L´6²L³�ÂFÁmº?ÑL²�ÁUà`»-ºYÂv·�²�À�½2Ä*²�ÁF²!µ,ÁmºD²L´vÌ�½2´)²!µ,À`Ã�¾�´6½�¹"¸#À�²L´

Â6½w²`Ë"Âm´Uµ,ÀLÂ*¾"´6½2É#Â�Ì�´6½�Ä µ�¾�½�¾�¸#¶?µ,Â6ºD½2³�À�½2³�ÂUµ,ºD³#ºD³#±�³#ºDÀ`Ã�²�Á*µ,³$¹

Â6Ã#²`´6²LÌ�½,´6²Oµ!ÅH½2º?¹Zµ�¾"´6º?ÀL²F¼4µ,´!Ç

3. NICHE DISCOVERY
ïl³�Â6Ã�²	¾�´6²�Å�ºD½�¸�ÁOÁm²�À`Â6º?½2³#Á�»b¼Œ²cÃ$µ!ÅH²	ÁmÃ#½!¼j³�¼jÃ�²�³[ºDÂOºDÁO´6²!µ�Í

Ám½�³#µ2·�¶?² Ì�½2´v¾"´6½�¹�¸#ÀL²L´6ÁF¼jºYÂ6Ãw¾�²L´mÌ�²�ÀLÂvºD³�Ì�½2´6Ä	µ,Â6ºD½2³�Â6½ZÁm²L²�Õ.½�¸�Â

Ám²�¾#µ,´Uµ,Â6²R³�ºDÀ`Ã�²�Á ´Uµ,Â6Ã�²L´	Â6Ã$µ2³y²�³�±Hµ2±2ºD³#±�ºD³%µw¾"´6ºDÀ�²Z¼4µ�´!Çf×�²

µ2¶DÁm½IÌ�½TÀL¸#Ám²!¹*¾�´6ºDÄ	µ�´6º?¶YÆO½�³*²!ÔT¸�º?¶DºD·�´6ºD¸�Ä’Ám½2¶D¸�Â6ºD½�³�Á�»�ÁmÃ#½!¼jºD³#±v½�¾"Í

Â6ºDÄ	µ2¶qÁÓÂm´Uµ,Â6²�±2º?²LÁdÂ6½	·�²)¾�¶?µ!ÆH²!¹Z¼jÃ#²�³.µ,¶D¶-¾$µ�´mÂ6º?ÀLº?¾#µ2³TÂ6ÁFµ�´6²O¾�²`´mÍ

Ì�²LÀLÂ6¶YÆ*´Uµ,Â6ºD½�³#µ2¶•Ç��:ÌqÀ�½2¸�´6Ám²�»"ºD³*´6²!µ2¶Š¶DºYÌ�²�»�¾�´6½�¹"¸#À�²L´6ÁŒ¹�½v³#½,ÂŒÂlÆ"¾�Í

ºDÀ!µ2¶D¶YÆcÃ$µ!ÅH²i¾�²L´mÌ�²LÀLÂ4ºD³�Ì�½2´6Ä	µ,Â6ºD½2³q»"²�ºYÂ6Ã#²L´4µ2·�½�¸"ÂhÂ6Ã�²�ºY´4½�¾�¾�½�³#²L³�Â

½2´ µ2·�½2¸�Â�Â6Ã�²	À�½�³�Ám¸#Ä*²L´O¾�½�¾�¸#¶?µ,Â6ºD½�³�Ç�ÈŒÃ#²c¾�´6²�Å�ºD½�¸�Á�µ,³$µ2¶YÆ"ÁmºDÁ

¹�½T²LÁO³�½2Â)±�ºDÅH²*¸�Á�µ,³�Æ'ºD³$¹"ºDÀ!µ,Â6ºD½�³�½,Ì4¼jÃ#²LÂ6Ã�²L´)¾�´6ºDÀ�²*¼4µ�´6Á)¼jºD¶D¶

²�Ä*²L´6±2²*¼jÃ#²�³[¾�´6½�¹"¸#À�²`´6Á�µ�´6²�¶D²!µ�´6³#ºD³#±"»VÃ�½!¼€²!µ,ÁÓÆ�½2´ ¹�º��*À�¸�¶DÂ

ºYÂdºDÁiÂ6½	¹�ºDÁmÀ�½�ÅH²L´:Â6Ã#²v²LË"ºDÁÓÂ6²�³#À�²v½,ÌV³�ºDÀ`Ã�²�Á�»�½2´i¼jÃ#²L³JÂ6Ã#²v¶D½�ÁmÁFºD³

¾�´6½,É#Â6Á4ºD³#ÀL¸�´m´6²!¹c·�Æ*¹�ºDÁmÀ�½�ÅH²L´6ºD³#± µO³#ºDÀUÃ#²FºDÁj½�¸"Âl¼h²�ºD±�Ã#²�¹�·TÆ*Â6Ã#²

²LË�Âm´UµR¾�´6½,É#Â�Ìp´6½�Äôµ�Å�½�º?¹�ºD³#±�µ.¾�´6ºDÀ�²�¼Œµ,´!Ç�ï_³�½2´U¹"²L´ Â6½'ÁÓÂ6¸$¹"Æ

Â6Ã#ºDÁF³�½�³�²!ÔT¸#ºD¶Dº?·"´6ºD¸#Ä¨·�²�Ã$µ!Å�ºD½2´!»�¼Œ²�Ã#µ!ÅH²OÀL½�³#ÁÓÂm´6¸�ÀLÂ6²!¹'µcÁm²`ÂI½2Ì

²LË"¾�²L´6ºDÄ*²�³TÂ6Áv¼jÃ#ºDÀ`ÃyÁmÃ#½!¼Ö¼jÃ#²�³WµR¶?²�µ,´6³#ºD³�±�¾"´6½�¹�¸#ÀL²L´*ÁmÃ#½2¸#¶?¹

Ì�½TÀL¸#Ái½�³JµOÁm²�¾$µ�´Uµ,Â6²I³#ºDÀUÃ#²vµ,³$¹c¼jÃ�²�³ZºYÂiÁmÃ#½2¸#¶?¹�ÀL½�Ä*¾�²LÂ6²d¼jºYÂ6Ã

µ2³Z½�¾#¾�½2³#²�³TÂ4Ì�½2´jÂ6Ã#²I²�³TÂ6ºY´6²F¾�½2¾#¸#¶?µ�Â6º?½2³qÇ

3.1 Learning Producers
×�²*¸�Ám²cµZ´Uµ,Â6Ã#²`´�³#µ2ºDÅH²	Ä*½�¹�²�¶b½2Ì:µJ¶D²!µ�´6³#ºD³#±R¾"´6½�¹�¸#ÀL²L´!Ç��

¾�´6½�¹"¸#À�²`´VÃ#µ2Áb³#½FÕ�³�½�¼j¶D²!¹"±�²iµ2·�½2¸�ÂbÂ6Ã#²4À�½2³#Ám¸�Ä*²L´k¾�´6²LÌ�²L´6²�³�À�²�Á�»

µ2³#¹	Â6Ã�¸�ÁhÀ!µ,³#³#½,Â4ÂUµ2ÕH²:µ�¹"Å�µ,³TÂUµ2±�²d½2Ì�Â6Ã�²:¸�³$¹"²L´6¶YÆ�ºD³�±OÁÓÂm´6¸�ÀLÂ6¸�´6²

ºD³IÂ6Ã#²V¹�ºDÁÓÂm´6ºD·#¸�Â6ºD½2³)½,Ì�Â6Ã#²�Ám²b¾�´6²LÌ�²L´6²�³�À�²�Á�Çgï_³#ÁÓÂ6²!µ2¹�»,ºYÂ-ÁmºDÄ*¾#¶YÆd´6²`Í

À�²�ºDÅH²LÁŒµF¾�´6½,É#ÂVÁmºD±�³$µ,¶#Ì�´6½2Ä’Â6Ã�²j²�³�Å"ºY´6½2³#Ä*²�³TÂbµ2ÁhµF´6²�Ám¸#¶YÂV½2ÌŠÂ6Ã#²

¾�´6ºDÀ�²LÁdÁm²LÂd·�ÆZºYÂ6Ám²�¶YÌŒµ,³$¹RºYÂ6Ád½�¾�¾�½�³�²�³TÂ!Ç

Î

½2Â6²vÂ6Ã$µ�ÂIµ*¾�´6½�¹"¸#À�²L´

ºDÁ	µ2·�¶?²cÂ6½�½2·#Ám²L´6Å�²ZºYÂ6Á ½�¾�¾�½�³�²�³TÂ!Ê Á�¾�´6ºDÀ�²�Á*·�¸�Â ³�½2Â�ºDÂ6Á*¾"´6½2É�Â!Ç

÷"ºD³�À�²cµZ¾�´6½�¹"¸#À�²L´OºDÁOºD³TÂ6²L´6²�ÁÓÂ6²�¹wºD³�Ä	µ,Ë"ºDÄ*º?ÑLº?³�±ZºYÂ6ÁOµ2±�±,´6²�±Hµ�Â6²

¾�´6½,É#Âi½�ÅH²L´iÂ6ºDÄ*²�»#ºYÂ:Ä�¸�ÁÓÂ4Âm´Uµ�¹�²v½,Ï�Â6Ã�²IÀ�½�ÁÓÂ:½2Ìb²LË"¾#¶D½,´6º?³�± Ì�¸"´mÍ

Â6Ã#²`´bµ2³$¹O¾�½2Â6²�³TÂ6º?µ2¶D¶YÆOÉ#³$¹"º?³�±dµ:·�²LÂmÂ6²L´bÁm²LÂb½2Ì�¾"´6ºDÀ�²�Ábµ2±�µ2ºD³#ÁÓÂbÂ6Ã#²

·�²�³�²LÉ#Âi½2Ìb²LË"¾�¶?½2ºYÂ6º?³�±*À�¸�´m´6²L³�Â6¶YÆ�Õ�³#½!¼j³JºD³�Ì�½2´6Ä	µ,Â6ºD½2³qÇ4ï_³ZÂ6Ã#²�Ám²

²LË"¾�²L´6ºDÄ*²�³TÂ6Á�»4¼Œ².Ä	µ,º?³TÂUµ,º?³%µ�ÁÓÂUµ,Â6ºDÀ.²LË"¾#¶D½2´Uµ�Â6º?½2³ú¾�½�¶DºDÀLÆfµ,³$¹

¹�²LÄ*½�³#ÁÓÂm´Uµ�Â6²�Ã�½�¼¬ºDÂ6ÁI²`ÏŠ²�ÀLÂ6ºDÅH²�³�²�ÁmÁFÀUÃ$µ2³�±�²�Ávµ,ÁFÂ6Ã#²)À�½�³�Ám¸#Ä*²L´

¾�½�¾�¸#¶?µ,Â6ºD½2³JÅ�µ�´6ºD²�Á�Ç

�

µ2ÀUÃ'¾"´6½�¹�¸�À�²L´F¸�Ám²�Á:Â6Ã�²vÁ6µ2Ä*²)¶?²�µ,´6³#ºD³�±Zµ,¶?±2½2´6ºYÂ6Ã#ÄJÇ��¬¾�´6½,Í

¹�¸�À�²L´VÄ	µ2ºD³TÂUµ2ºD³#ÁVµIÄ*½�¹�²�¶�½2ÌŠÂ6Ã#²4¼h½2´6¶?¹*º?³ Â6Ã�²4Ì�½2´6ÄÖ½2Ìqµd´Uµ�¹"º?µ2¶

·$µ,ÁmºDÁcÌ�¸#³#À`Â6º?½2³%³#²`Âl¼Œ½,´6Õ	� � �d¼jÃ�º?ÀUÃ%Ä	µ,¾#Á*¾�´6ºDÀ�²LÁ�Ám²LÂc·TÆ[²!µ,À`Ã

¾�´6½�¹"¸#À�²`´ŒºD³TÂ6½)¾"´6½2É�Â!ÇkÈŒÃ#²i¾�´6½TÀ�²LÁmÁVÂ6Ã�´6½2¸#±2Ã	¼jÃ�ºDÀ`ÃcµI¾�´6½�¹"¸#À�²L´

¹�²`Â6²L´6Ä*ºD³#²�Á Â6Ã�²J³#²LË�Â*¾"´6ºDÀ�²JÂ6½w½,ÏŠ²L´cº?Ác¹"²�¾#ºDÀLÂ6²!¹[ºD³�É$±2¸�´6²Rò�Ç

È�½�¹�²LÂ6²L´6Ä*ºD³�²dµ)¾�´6ºDÀ�²:Â6½O½2ÏŠ²L´!»�µ)¾�´6½�¹�¸�À�²L´ŒÉ�´6ÁÓÂ4À�½2³#ÁÓÂm´6¸#À`Â6Ájµ2³

²�ÁÓÂ6ºDÄ	µ,Â6²v½,ÌVºYÂ6Á:½�¾#¾�½2³#²�³TÂ!Ê ÁiÁÓÂm´Uµ,Â6²�±,Æ�Ú•¸#ÁmºD³#±*Â6Ã�²)¾"´6ºDÀ�²IÂ6Ã#²v½�¾"Í
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TMU3VCWPVJXYU3Z.W\[�WP]�U3V^X�_CWa`cbEdeX�f�X�W\[gb X�fhU3VMijbEV']�]�WkX�W\[�l<fmVCWPdYb<nMWPdeX

[�W\doTMUHVCdoW�X�U�X�_�fhd�deXo[gbEX�W\p3qJrtsuXv]LUJWPd�X�_Cfmd�nBqxwCdofmV�pzyYl<UJWPnCb|{�}5~ •u€

baVCU3VC`mfmVCW5b [#_Cfm`m`m•u‚P`mfml|n�fmVCp�bE`mpHU3[�f�X�_�lƒ€LX�UxdoW5bE[�‚g_�X�_�Wj`hb3VC]�do‚5bETMW

„

U3[�l<W5]:nJq�X�_CW…l<UB]�WP`vfmXx_'bEd|`mW5b [�VCW5].r:†jV�‚PW…fmX|_'bEd

„

U3wCVC]:b

nMW\deXt[�WPdoTMUHV�doWH€Jf�X�]�WP‚\fc]LWPd=‡#_CWkX�_CW\[�f�X�do_CU3wC`h]xWkˆ�T�`mU3[�W‰UE[�Wkˆ�T�`mUHf�X

X�_�fmdxŠBVCU5‡#`mW5]LpHWHrŒ‹‰_Cfmdx]�WP‚PfmdofmUHV:fmdxbŒnCfhbEdoW5],[gb3VC]�UHlŽ•3bE[�fhbEnC`mW

‡vWPfmpH_JX�W5]�nJqaX�_CW#b3p3WPVJX5• dvWPdeX�fml…bEX�W#U

„

X�_CW

„

[gbE‚\X�fmUHV…U

„

X�_�W�T�[�U3•�X

`hbEV']�do‚Pb3TMW�f�Xz_Cb3d�U3nCdoW\[�•‘WP]�doU

„

b [5r…’”“�[�fm‚PWPd0b [�W�]Lfhdo‚k[�W\X�fm•PW5]�X�U

fmVJX�WPp3W\[�d

„

U3[…X�_Cfmd…‚5bE`h‚\wC`hbEX�fmUHV8r i–s

„

X�_�W^b3p3WPVJX�‚g_CUJU3doWPd…X�UQW\ˆB•

T�`mU3[�WH€)fmX0TMWk[oX�w�[�nCdYX�_CW�•3b3`mwCW|U

„

X�_�W�nMWPdeXz[�WPdoTMU3VCdoWHr<—CU3[0W5bE‚k_

]Lfml<WPVCdofmUHVAfmV�X�_�W�do‚k_�W5]�w�`mWH€)f�X0TL[�UHnMWPd�X�_�W�l<UB]�WP`=X�U˜•'VC]�X�_�W

]Lf�[�WP‚\X�fmUHV…‡#_Cfm‚g_<_'b3dvnMWPWPV<`mWPdod‰W\ˆLT�`hUE[�W5]<`mUJ‚5b3`m`�q˜b3VC]<b3`�X�W\[�dvX�_�W

nMW\deXa[�W\doTMUHVCdoW<fmV,X�_CbEXa]Lfm[�W\‚\X�fmUHVQnJq�b�•�ˆ�WP],b3l<U3wCVJX5r˜†YX�_�W\[o•

‡#fmdoWH€�X�_CW˜b3p3WPVJX<doW\X�d|b�TL[�fh‚\W˜‡#_�fh‚g_™l…bEˆLfml<fm•PWPdafmX�dxW\ˆLTMWP‚\X�W5]

dowL[�TC`mwCdvfhV˜f�X�d‰l<UB]�W\`”rtš,WYl…bEŠ‘W›VCUaT'bE[oX�fm‚Pw�`hbE[�‚P`hbEfhlœX�_'bEXvX�_Cfmd

`mW5b [�VCfmVCp�b3`mpHUE[�fmX�_�l•fhd�U3T�X�fml…b3`

„

UE[�X�_Cfmd=Xgb3doŠM€‘V�U3[tX�_CbEXtX�_CfmdtTCbE[o•

X�fm‚Pw�`hbE[aW\ˆLTC`mU3[gb X�fmUHVQTMU3`hfm‚\q�fmd�X�_CW|nMWPdeX0TMUHdodofmnC`mWHr<‹‰_'bEX0fmd0VCUEX

X�_�WzžJwCWPdeX�fmU3V˜‡vWzbE[�W�Xo[oqLfmVCp0X�U�bEVCde‡‰Wk[5r�sŸVCdeX�W5b3]8€B‡‰W�bE[�W�fmVJX�W\[o•

W\deX�W5]xfmV|_�U5‡:X�_CWvTMWk[

„

U3[�l…bEVC‚PWvU

„

b›`hWPbE[�VCfmV�p�T�[�UB]LwC‚PW\[=‚k_Cb3VCp3WPd

bEdvX�_CW#‚g_'b [gb3‚\X�W\[�fmdeX�fm‚Pd�U

„

X�_�W›TL[�UHn�`hW\lœ‚g_'bEVCpHW3r�†jVC‚PWYb3V…bEpHWPVJX

]LWPdofmpHV�W\[#wCVC]�W\[�deXgbEV']�dv_CU5‡ X�_CWYT�[�UHn�`mWPl¡‚g_'bE[gbE‚\X�W\[�fmdeX�fm‚Pd#fmV�¢'wL•

W\VC‚PWaX�_CW�]Lf�£<‚PwC`�XŸq�U

„

`mW5b [�VCfmVCpL€)_�W|UE[zdo_CWx‚5b3V�X�_CWPV�UHTLX�fml<fh•\W

bx`hWPbE[�VCfmV�p…b3`mpHUE[�fmX�_�l

„

U3[#X�_�fhd�XgbEdoŠ.r

3.2 Experimental Setup
š,W�‚\UHV']LwC‚\X�WP]zXŸ‡‰U›doW\X�d=U

„

W\ˆLTMW\[�fml<WPVJX�d8fhVB•‘U3`m•LfmV�pYTL[�UB]�wC‚\W\[�d

X�_CbEX)VCWPW5]LW5]jX�U›`hWPbE[�Vab3nMU3w�X=‚\UHVCdow�l<W\[�T�[�W

„

W\[�WPVC‚\WPdPrts¤V�X�_�W�•�[�deX

Wkˆ�TMWk[�fhl<W\VBX5€3X�_CW‰[�WP`hb X�fh•HW›dofm•PW›U

„

X�_�W#VCfm‚k_�WPdt‡�bEdv•3bE[�fmW5]8€Jb3V']xfhV

X�_�W�doWP‚PU3V'].€�X�_�W|VBwClxnMW\[�U

„

f�X�W\[gbEX�fmU3VCd0W5b3‚g_,TL[�UB]�w�‚PW\[z_CbH]�X�U

`mW5b [�VƒnMW

„

U3[�Wzf�X�d#UHTCTMU3VCWPVJX�‚g_'bEVCp3W5]�f�X�d#T�[�fm‚PWj‡‰b3d#•3bE[�fmW5]8r�‹‰_�W

T�w�[�TMU3doWzU

„

X�_�fhd�‡‰b3d#X�U�]�WkX�W\[�l<fmVCW�_�U ‡¥W5bEdeqŒf�XYb3‚kX�w'b3`m`�q�fhd

„

U3[

b…T�[�UB]LwC‚PWk[YX�U˜]�fmdo‚PU •‘Wk[0b<VCfm‚k_�WHrYs¤VƒX�_CWaT�[�W\•LfmU3wCdjdoW\‚\X�fmUHV�€M‡vW

]LWPdo‚\[�fmnMW5]™‚PUHVC]�f�X�fmUHV�d�wCVC]�W\[x‡#_Cfm‚k_¦b�T�[�UB]�w�‚PW\[x‡#fmX�_§TMW\[

„

WP‚\X

fmV

„

U3[�l…b X�fmUHV§do_CUHw�`h]™Xgb [�pHW\X…b�VCfm‚g_CWHr,¨jU5‡‰W\•‘W\[5€�fhV§b^[�W5b3`�•u`mf

„

W

W\VL•Bf�[�UHV�l<WPVJX5€LbxTL[�UB]�wC‚\W\[#VCUEX�UHV�`mq˜l<fmpH_JX�V�U3X#ŠBVCU5‡NX�_�W�T�[�W

„

•

Wk[�WPVC‚PW\dvU

„

b�V�fh‚g_CW3€Jf�Xvl…bPqxVCU3X�WP•‘W\V<nMWYbP‡‰bE[�W›U

„

X�_CW#W\ˆLfmdeX�WPVC‚\W

U

„

doUHl<W�V�fm‚k_�WPd›bEXYb3`m`©r

sŸV^UHwL[�W\ˆLTMW\[�fml<WPVJX�dP€C‡vWxnMW\pHfmV^‡#fmX�_^XŸ‡‰U…VCfm‚g_CWPdYb3VC]�bEV^fmV�•

‚\wCl|nMW\VBXxT�[�UB]LwC‚PWk[5r¦†jVCWŒV�fm‚k_�W�‚PU3VCdofmdeX�d<U

„

‚PUHV�dowCl<W\[�dx‡#fmX�_

bƒ`hb [�pHW˜ª¡b3VC]Qdol…b3`m`�«.rƒy¡T�[�UB]�w�‚PW\[0XgbE[�p3W\X�fmVCpƒX�_�fhdaVCfm‚g_CW<fmd

nMWkXoX�W\[�UEZNdoWP`m`mfmVCp�TMW\[o•ŸbE[oX�fm‚P`mWHr:‹‰_�W�doW\‚PUHVC]™V�fm‚k_�W�‚PU3VCdofmdeX�d�U

„

‚\UHVCdow�l<W\[�dz‡#f�X�_:bŒdol…b3`m`�ª¡b3VC]A`hbE[�p3WŒ«Mr�‹‰_CfmdaVCfm‚k_�W<‚5b3V,nMW

WkZ.WP‚\X�fm•‘WP`�q™XgbE[�p3W\X�W5]?nJq§bATL[�UB]�w�‚PW\[…U3Z.Wk[�fhV�p:b,T�w�[�WŒn�wCVC]�`mWHr

š,W<b3dodow�l<WxX�_�W

„

U3`m`hU5‡#fmVCp�do‚PW\V'bE[�fmUL¬ab3V�fhV�‚PwClxnMWPVJX�TL[�UB]�wC‚\W\[

fmd�doW\`h`mfmVCp:fmV

„

U3[�l…b X�fmUHV pHUJUB]LdŒbEdŒbAl<UHVCU3TMUH`mfmdeX˜wCdofmVCp™b,TMWk[o•

bE[oX�fm‚P`mWxdo‚k_�W5]�w�`hW0X�U˜b<‚PUHV�dowCl<W\[YTMUHT�wC`hbEX�fmUHV�‚PU3VCdofmdeX�fmVCp˜U

„

X�_CW

X¤‡vU<VCfm‚g_CWPdPr›‹‰_�fhd›T�[�UB]LwC‚PWk[j_Cb3d›WPVCU3wCpH_ƒX�fml<W�X�U…`mW5bE[�V�bEV�b3TL•

T�[�U5ˆLfml…bEX�fmUHV�U

„

X�_CW|U3T�X�fml…b3`tTL[�fm‚PWHr<y•doWP‚PU3V']�T�[�UB]�w�‚PW\[�X�_�WPV

WPVJX�W\[�d<bEV']:U3Z.Wk[�d�fmV

„

UE[�l…bEX�fmUHV§pHUJUB]Ld<fmV¦b�nCw�V']L`hW3€�‡#f�X�_™X�_CW

fmVJX�WPVJX…U

„

‚5bET�X�wL[�fhV�pQUHV�W^VCfm‚g_CWHr¥­vUEX�_NT�[�UB]LwC‚PWk[�d˜lxwCdeX<V�U5‡

bH] ®ew�deX�X�_�WPf�[ŒTL[�fh‚\WPdP€jW\fmX�_�W\[˜X�UQXgbE[�pHWkXŒdoWPTCbE[gb X�WAV�fh‚g_CW\d�UE[�X�U

‚PU3l<TMW\X�W

„

UE[…X�_CWŒW\VBX�f�[�W^TMU3TCwC`hb X�fhU3V�rNš,Wƒ‚g_CUHdoWƒb3VNWPVJXo[gbEVBXo•

fmVC‚Pw�l|nMWPVJX8do‚PWPVCbE[�fmU›nMWP‚5b3w�doW�‡vW

„

W\`mX)f�X=‡�bEd=l<U3[�Wt[�W5bE`hfmdeX�fm‚vX�_Cb3V

UHV�W�fmVx‡#_Cfm‚g_|X¤‡vUjTL[�UB]�wC‚\W\[�d�WPVJX�W\[�W5]xdofmlxwC`�Xgb3V�WPUHw�do`mqJ€Hb3VC]|bE`hdoU

nMWP‚5bEwCdoWzf�XYb5•‘UHfh]�d‰X�_�W�wCV�fmVBX�Wk[�WPdeX�fmVCp|[�WPdow�`�X#fhV�‡#_Cfm‚k_˜X¤‡vU�T�[�UE•

]�w�‚PW\[�d�‡#f�X�_NV�U,ŠBVCU5‡#`mW5]�p3W^‚PUHl<T�`mW\X�WP`�q™fmVC_Cfmn�fmX…WPb3‚g_NU3X�_�W\[5• d

`mW5bE[�V�fmVCp�r

3.3 Niche Size
s¤V?doWP‚\X�fmUHV¥¯Jr °A‡vW�]�WPdo‚\[�fmnMW5] bQTL[�UB]�w�‚PW\[5• dŒ]LWP‚PfmdofmUHV	bEd˜X�U

‡#_CWkX�_CW\[�X�U�TCwL[�dowCW�b…T�[�fm‚PWx‡�bE[0UE[zX�U˜Xgb [�pHW\Xab˜dol…b3`m`mW\[0VCfm‚g_CW

fmVAX�W\[�l<dzU

„

X�_�W<]�f�Z.W\[�WPV�‚PW�fmV,dofm•PW<nMWkX¤‡‰W\WPVAX�_�W�VCfm‚g_CWPdPr…‹‰_�fmd

b3VCb3`�qLdofmd‰b3dodow�l<W5]xTMWk[

„

WP‚\X�fmV

„

U3[�l…bEX�fmU3V<UHV�X�_CW�TCbE[oX�U

„

X�_�W�T�[�UE•

]�w�‚PW\[�dPr)s¤VzX�_Cfmd)doW\‚\X�fmUHVx‡vWvW\ˆ�bEl<fhV�W�_CU5‡™b#`hWPbE[�VCfmV�pYTL[�UB]�wC‚\W\[5• d

‚Pw�l|wC`hb X�fh•HWxTL[�U3•CXj‚k_Cb3V�pHWPd0bEd�X�_CW0[�WP`hbEX�fm•‘W�dofm•PW�U

„

W5bE‚k_�VCfm‚g_CW

‚g_'b3V�pHWPd#fmVƒfml<TMW\[

„

WP‚\Xo•ufmV

„

UE[�l…bEX�fmUHVŒdofmX�wCbEX�fmUHV�dPr

šQW0w�doW5]^b3V�WPVB•Bf�[�UHVCl<W\VBX›‚PU3VCdofmdeX�fmVCp…U

„

X¤‡vU…VCfm‚k_�WPd›U

„

‚PUHVL•

dowCl<Wk[�dPrŒ‹‰_�W�•C[�deXaVCfm‚g_CW<±t²a_'b3]QbŒª³U

„›´

°ƒbEV']Qbƒ«Jµ#U

„›¶

rm}Hr

·

UHV�dowCl<W\[�dafmV,X�_CW…doWP‚\UHV']AVCfm‚k_�W…_'bH],bƒª¡U

„

¯3°�bEV']Qb^«
µ

U

„

}Hr|yY`m`t‚PU3VCdow�l<W\[�d�_'b3]Ab�žJw'bH]B[gbEX�fm‚|‚\`hwLXoX�W\[z‚PU3deX0U

„v¸

’©¹Ÿijº»¹¤¼

‹‰_CW�[�W\`cb X�fm•‘W�dofm•PWPd›U

„

X�_�W�VCfm‚g_CWPd‰‡vW\[�Wz•3bE[�fmW5]�nJq…‚g_'bEVCpHfmV�p|X�_CW

VBwClxnMW\[#U

„

‚PU3VCdowCl<Wk[�d›fmV^W5bE‚k_^V�fm‚k_�WHr#½YW\‚5b3`m`

„

[�UHl¾X�_CW0W\ˆ�b3l�•

TC`mW#fmV<doWP‚\X�fmUHV˜¯Jr ¿0X�_CbEX�f

„

T�[�UB]�w�‚PW\[�d�_'b5•‘W#TMW\[

„

WP‚\X�fmV

„

UE[�l…bEX�fmUHV8€

T�[�UB]LwC‚PWk[�d›do_�UHw�`c]˜TCwL[�dowCWjdoW\T'bE[gb X�W0VCfm‚k_�WPd�f

„

VCfm‚g_CW�±

¼

fmd#l<U3[�W

X�_'bEV^¯Jr

¶

¿�X�fml<WPd›b3d#`hbE[�pHWabEd›V�fm‚k_�Wz±�²\r
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„

‚PU3VCdow�l<W\[�dPr�š,WtX�_CWPVzl<U •‘W5]›X�U#b#do‚\WPV'b [�fhU

fmVx‡#_�fh‚g_|V�fm‚k_�Wv±

¼

€3‡#f�X�_x`hU5‡§ª¦b3V']a_CfmpH_x«M€‘_'b3]0XŸ‡#fm‚PW#b3dtl…bEVBq

‚PU3VCdowCl<Wk[�dP€�X�_CWPV§X�_�[�WPWƒX�fml<WPd…bEd�l…bEVBqJ€�X�_CWPV

„

U3w�[5rÀyYd<X�_CW

dofm•PW›U

„

VCfm‚g_CW�±

¼

fmV�‚\[�W5b3doW\dP€LXgb [�pHW\X�fmV�padoW\T'bE[gb X�WYV�fm‚k_�WPd�nMW\‚PUHl<WPd

`mWPdod^b XoXo[gb3‚\X�fm•‘W

„
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„

X�_Cfmd#W\ˆLTMW\[�fml<WPVJX#fmd�X�U<]�W\X�Wk[�l<fhV�W�‚PU3V']�f�X�fmUHV�dYw�V']LW\[�‡#_Cfm‚g_ŒX�_CW

nCw�V']L`hfmV�paTL[�UB]�w�‚PW\[�‚5bEV˜b3‚\X�wCb3`m`�q�W\VBX�Wk[�b3VC]…b3‚g_CfmWP•‘WjbaTMU3dofmX�fm•‘W

T�[�UE•CX5€›bEV']N_CU5‡Á]�f�£<‚\wC`�XŒf�X�fmd

„

U3[˜X�_CW^TMW\[o•ŸbE[oX�fm‚P`mW�T�[�UB]LwC‚PW\[

X�U^doWP`mWP‚\Xx‡#_CW\X�_�W\[0X�UƒXgbE[�p3W\X<bƒV�fh‚g_CW<UE[xX�_�W…TMUHTCw�`hbEX�fmUHV™bEd|b

‡#_CU3`mWHr�—=fhp3w�[�WY¿x‚PU3VJXgb3fmVCd‰pE[gb3T�_Cdvdo_�U5‡#fhV�pxX�_�W

„

UHw�[‰do‚PWPV'b [�fmUHdPr

‹‰_CWj‚Pw�[�•‘W\d‰fmV']�fm‚5b X�WjX�_CWjb3p3p3[�WPpHbEX�W0T�[�UE•CX�TMW\[#f�X�W\[gb X�fmUHV�€�W\[o[�UE[

n'b [�d<fmV']�fm‚5b X�W^deXgb3VC]CbE[g]§]�W\•Lfhb X�fhU3V�€#bEV']™X�_CWŒ_�U3[�fm•PU3VBXgbE`Y`mfmVCW\d

do_CU5‡¦UHTLX�fhl…bE`�TL[�U3•�X�d

„

U3[�T�[�UB]LwC‚PW\[�dt‡#f�X�_�TMW\[

„

WP‚\X�fmV

„

UE[�l…bEX�fmUHV8r

Â

b Xgb|fmdYb5•‘Wk[gb3pHWP]ŒU •‘W\[j°

¶

Xo[�fhbE`hdPr

‹‰_CW\doWv•'p3w�[�WPdtTL[�WPdoWPVJXtdoWP•‘Wk[gb3`LfhVJX�W\[�W\deX�fhV�pjTMU3fhVJX�dPr=šN_CWPV0X�_CW

TMW\[o•ŸbE[oX�fm‚P`mW›T�[�UB]LwC‚PW\[�doWP`m`md�b3dvbzl<UHVCU3TMUH`mfmdeX5€Bf�X�[�W5bETCd�•‘W\[oq�_�fmpH_

T�[�UE•CX�dPr�‹‰_�WPdoW

„

bE`h`�U3Z�žJwCfm‚gŠB`mq…w�TMUHV…X�_CW�W\VBXo[oq…U

„

X�_CWYnCw�V']�`mW\[

b3d�X�_�WŒTMW\[o•Ÿb [oX�fh‚\`hW�T�[�UB]LwC‚PW\[�l|wCdeX�bH] ®ewCdeX…f�X�d�TL[�fm‚PWPdPr¦s¤V:X�_CW

•C[�deXaX¤‡vU^W\ˆLTMW\[�fml<WPVJX�dP€)X�_�W˜nMW\deX|deXo[gb X�WPp3q

„

U3[aX�_CW…TMW\[o•Ÿb [oX�fh‚\`hW

T�[�UB]LwC‚PWk[0fhdzX�UŒXgb [�pHW\XaV�fh‚g_CW|±�²5€=b3VC]AfmVAX�_�W�doWP‚PU3V']AXŸ‡‰U�€�X�_CW

nMWPdeXtdeXo[gb X�WPp3q0fmd=X�U#XgbE[�p3W\XtX�_CW�TMUHT�wC`hbEX�fmUHVxb3d�b�‡#_CU3`mWH€‘‚g_'b [�pHfmVCp

b�T�[�fm‚PWaU

„�Ã

~…b3V']^bEV']Œ`mW5b5•BfmVCp<X�_CW0n�wCV']L`mfhV�p�WPVJXo[gb3VJX#‡#f�X�_�VCU

T�[�UE•CX5r�†jTLX�fhl…bE`'T�[�UE•CX

„

U3[#W5bE‚k_˜VCfm‚g_CWH€�bEV']

„

U3[�X�_�WjTMW\[o•Ÿb [oX�fh‚\`hW

T�[�UB]LwC‚PWk[‰‡#_CWPV…f�X�fmd�nMWPdeX�UEZƒXgbE[�p3W\X�fmVCp0X�_CWYWPVJX�fm[�WYTMUHT�wC`hbEX�fmUHV8€

fmd#fhVC]�fm‚5b X�W5]�‡#f�X�_^b|_�U3[�fm•PUHVJXgbE`)`mfmVCWzfmVŒW5bE‚k_Œp3[gb3T�_�r

Ä

•‘WPVNX�_CU3wCp3_NX�_CW�TMW\[o•ŸbE[oX�fm‚P`mW,TL[�UB]�w�‚PW\[˜‡‰UHw�`h]	_Cb5•‘W�nMWPWPV

dowCn�deXgb3VJX�fhb3`m`�q�nMW\XoX�W\[zUEZ:fmV�X�_�W|`hb3deXzXŸ‡‰U˜W\ˆLTMW\[�fml<WPVJX�djnJqƒXgb [o•

pHWkX�fhV�pƒX�_CW<TMU3TCwC`hb X�fhU3V™b3dxbŒ‡#_CU3`hW3€tX�_CW<TMW\[o•ŸbE[oX�fm‚P`mW˜T�[�UB]LwC‚PW\[

U

„

X�WPV…XgbE[�pHWkX�W5]˜V�fm‚k_�Wj±t²5€B`mW5b5•LfmV�paX�_�WjnCw�V']L`hfmV�paTL[�UB]�w�‚PW\[v‡#f�X�_
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