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º�ÂÚÝ�ÆÈ¶uµ�»I·Ä³cÂÚ´Àµ�¶¸·§µ�Å�·®²-³ Ò-Æ�¶ÚÉ#·Ä²sºC·§Ý�µ�Åh·¦º�ÆÈÅ-¶uÆÏ·§ºCÅ-ÒM¶Äµß·Ä²-³�ÆÈÅÐ·Ä³cÂÚ¶Ä³cÝ�·®ÆÈµ�Å�Ý<ºCÅ Í ³
³�¿�Æ�´�Æ�Å-ºC·®³�Ò�Ø X ÆÈ·Ä²-µ�»I·¼¿Èµ�¶Ä¶¯µ�¹ÃË�³cÅI³cÂ®ºC¿�ÆÈ·áÖ�¿�³�·"AI� Í ³ç·®²I³�³ ½|·®³cÂÚÆ�µ�Â¼º�ÂÚÝ�º�Å-Ò�Ah� Í ³
·Ä²-³¯Æ�Åh·®³�ÂÄÆ�µ�Âyº�ÂÄÝCØ

)ß�¼´�»-¶¸·�Ý�µ�Åh·¦º�ÆÈÅ�º�Å�ÆÈÅÐ·Ä³cÂÚÆ�µ�Â¼º�ÂÚÝßµ�Â¯â«³ß²sº<×�³fº#¶Ä¾-¿ÈÆÈ· ¿�Æ�ÅIÉoÌE¶Äµ#â«³/´Àº<ÖUº�¶65
¶Ú»-´À³¯·®²-ºC·¤·Ä²sºC·uº�ÂÄÝ Æ�¶��c� Ìo·Ä²-³�ÆÈÅh·®³cÂÚ¶Ä³�Ý�·®ÆÈµ�Å�âaÆÏ·®²�) E�Øyà ¹4âÃ³�²-º�×�³çº�·ÄÂÄÆÈ¾-¿�³ ¾oµ�Æ�Åh·
·Ä²sºC·�Ý�µ�ÂÄÂÚ³c¶Ú¾1µ�ÅIÒ-¶�·®µ�µ�Å-³/³�½|·Ä³cÂÄÆÈµ�Âçº�ÂÚÝ/º�ÅIÒ�µ�Å-³/ÆÈÅÐ·Ä³cÂÚÆ�µ�Â º�ÂÄÝßµ�Å�³<ºCÝ¦²�ÒIÆ�¶ÄÉrÌ Í Ö
å�³c´�´Àº V%Ø V�·®²I³�¿�ÆÈÅ-É^Ýcµ�Åh·®º�Æ�Å-¶Ñ·®²-³�Á«µ�ÂÄÂÚµ�´�³<º�Å�ÊÑÆÈÅ-Ë�¶§ºC¶§ºß¶Ú» Í ¿�ÆÈÅ-É#º�Å-Ò�·Ä²|»I¶§Æ�¶
Å-µC·�Á«ÂÚ»-Å-Å-Æ�º�Å�ÆÏ·®¶Ä³�¿È¹�Ø^±y²Ð»-¶cÌ4¶ÚÆ�Å-Ý�³ AI�¯ÆÈ¶�º�ÅU³�½|·®³�ÂÄÆ�µ�Â�º�ÂÚÝ/º�Å-Ò �c�¼Æ�¶ º�Å�Æ�Åh·Ä³cÂÄÆÈµ�Â
º�ÂÚÝ�Ì Ah�uº�Å-Ò �h�uº�ÂÚ³ Í µ�·Ä²^Æ�Åh·®³�ÂÄÆ�µ�Âyº�ÂÄÝ�¶Ñº�Å-Ò�� E¤º�Å-Ò��FEÑº�ÂÄ³ Í µ�·®²^³�½|·Ä³cÂÄÆÈµ�ÂÑº�ÂÄÝ�¶cØ

XU³�Å-µ�â�Å-µC·®Æ�Ý�³#·Ä²sºC· Í µC·®²�µ�¹§·®²I³�º�ÂÚÝc¶Àµ�Å )_E/ºCÂÄ³#³�½|·®³�ÂÄÆ�µ�Âßº�ÂÚÝc¶4) º�Å-Ò�â«³
º�¿ÈÂÄ³cº�ÒIÖ#Ò-³�·Ä³cÂÚ´ÀÆÈÅ-³cÒ�·Ä²-³cÂÚ³�º�ÂÄ³�µ�Å-¿ÈÖ#·áâ«µ#º�ÂÚÝc¶§µC¹ÃÆÈÅh·®³cÂÚ¶Ä³�Ý�·®ÆÈµ�ÅMµ�Å )_E¯¶ÄÆÈÅ-Ýc³ �U�
)_E �,) J Ýcº�Å Í ³¯ÂÄ³�´Àµ�×�³cÒ�. Ìo¶Úµ Í Ö#å�³�´À´Àº V%ØÏÛ�ÌIâÃ³ ²sº<×�³�ºç¶Ä¾I¿�ÆÈ·Ô¿�Æ�ÅIÉ"#

±y²-³y¹Õµ�»-Â¸·®²�Ý<ºC¶Ä³ÑÆ�¶G·Ä²sºC·4âÃ³¤²sº<×�³ç¢dcÐ~ � £@��­¼£ ¥ x®¢¦¢Ñ£@x�} ¡o��¢4¡s�3}m{s£m��Ø�AÑµ�·®³y·Ä²sºC·
³<ºCÝ¦²·ÄÂÄÆ�¾I¿�³¯¾1µ�Æ�Åh·¤º�¾-¾o³<º�ÂÚ¶uµ�Å�³�½Iº�Ý�·Ä¿ÈÖ^·®²IÂÄ³c³ Ò-Æ�¶ÚÉÐ¶_)Õ·Ä²-³ ·Ä²-ÂÄ³�³ ·Ä²sºC·¤Æ�Åh·®³�ÂÄ¶Ä³�Ý�·§·ÄµÀ¹Õµ�ÂÚ´
ÆÏ· .�Ø à ¹Ãµ�Å-³�Ò-Æ�¶ÚÉ�²sº�¶uÅ-µ/·®ÂÚÆ�¾-¿È³�¾oµ�Æ�Åh·®¶uµ�ÅMÆÈ·cÌ:·®²-³�ÅM·®²-³�ÂÄ³çÝ<ºCÅ Í ³çµ�ÅI¿ÈÖ�ºß·®µ�·®º�¿GµC¹
ºC·Ñ´�µ�¶Ú·Ñµ�ÅI³¯·ÄÂÄÆÈ¾-¿�³ ¾oµ�Æ�Åh·cØÃà ¹4µ�Å-³ ÒIÆ�¶ÄÉß²sº�¶Ñ³�½Iº�Ý�·Ä¿ÈÖ^µ�ÅI³¯·ÄÂÄÆÈ¾-¿�³ ¾oµ�Æ�Åh·Ñµ�Å#ÆÈ·cÌ-·®²-³�Å
·Ä²-³cÂÚ³ÀÝcº�Å Í ³�ºC·¼´Àµ�¶Ú· ·áâÃµ�·®ÂÚÆ�¾-¿È³ç¾1µ�Æ�Åh·®¶§·Äµ�·¦º�¿
ºCËhº�Æ�Å ¶Ú²-µ�âaÆ�Å-Ë^â«³Àº�ÂÚ³ÀºCÝ�·®»-º�¿�¿ÏÖ
ÆÈÅ º9¾-ÂÚ³�×|Æ�µ�»-¶�Ý<º�¶Ú³�Ì¨Å-µ�·�·®²-ÆÈ¶çµ�Å-³CØ��4×�³cÂ¸Ö�ÒIÆ�¶ÄÉrÌ
·®²-³�ÂÄ³�¹Õµ�ÂÄ³CÌÃ´�»I¶Ú·�²sº<×�³^·áâ«µ9µ�Â
·Ä²-ÂÄ³�³ ·®ÂÚÆ�¾-¿È³ ¾oµ�ÆÈÅÐ·Ä¶cÌo¶ÄÆÈÅ-Ýc³ ÆÈ·¤Æ�¶ÑÆ�´�¾1µ�¶Ú¶ÄÆ Í ¿�³ ¹Õµ�Â¤ºÀÒ-ÆÈ¶ÄÉf·®µß²sº<×�³�´�µ�ÂÄ³¯·®²-º�Å�·®²IÂÄ³c³
·ÄÂÄÆ�¾I¿�³ ¾oµ�Æ�Åh·®¶aâa²-³�Å�·®²-³�Ö�º�ÂÄ³¼ÝcÂÚ³<ºC·Ä³cÒ Í Ö#Æ�Åh·®³�ÂÄ¶Ú³cÝ�·ÄÆ�µ�ÅI¶¤µ�¹G·®²-ÂÚ³c³ )Õ¶Ú·ÄÂ®º�ÆÈË�²h· .yº�ÂÄÝ�¶cØ
ä%ÆÈÅ-Ýc³a³cº�Ý¦²À·ÄÂÄÆ�¾I¿�³Ô¾oµ�Æ�Åh·¨º�¾I¾1³cº�ÂÄ¶¨µ�Å�·®²-ÂÚ³c³aÒ-Æ�¶ÚÉÐ¶cÌ|Ë�ÆÈ×|Æ�ÅIË »-¶«º ·®µC·¦º�¿-µC¹�é ¾1µ�Æ�Åh·®¶4·®µ
Ò-ÆÈ¶Ú·ÄÂÄÆ Í »I·®³ µ�Å�·®²-³�Ò-Æ�¶ÚÉ|¶�Ì�â«³ç´�»-¶Ú· ²-º�×�³�µ�Å-³�Ò-ÆÈ¶ÄÉ^âaÆÈ·Ä²�·®²-ÂÚ³c³�·ÄÂÄÆ�¾I¿�³�¾oµ�ÆÈÅÐ·Ä¶§º�ÅIÒ
·Ä²-ÂÄ³�³¼ÒIÆ�¶ÄÉÐ¶yâaÆÈ·Ä²#·áâÃµ�·®ÂÄÆÈ¾-¿�³u¾1µ�ÆÈÅh·®¶aµ�Åf·®²-³�´�ÌrºC¶yÆ�Å#ÙGÆ�Ë�»-ÂÄ³¼ë%Ø4à ·a·Ä»-ÂÄÅ-¶aµ�»%·Ñ·Ä²sºC·
âaÆÏ·®²-µ�»%·ç¿�µ�¶Ú¶�µ�¹ÑË�³�Å-³cÂÄº�¿�ÆÏ·áÖ�Ì�âÃ³#Ýcº�Å Ò-³�·Ä³cÂÚ´ÀÆÈÅ-³ß·®²I³f³�½|·®³�ÂÄÆ�µ�Âçº�ÂÄÝ�¶�º�Å-Ò Æ�Åh·Ä³cÂÄÆÈµ�Â
º�ÂÚÝc¶aµ�Åf·®²I³¼ÒIÆ�¶ÄÉÐ¶a·®µ�´ÀºC·®Ý¦²f·®²Iµ�¶Ä³¯Æ�Åf·Ä²-³ ÎsË�»-ÂÚ³ ºC¶a¹Õµ�¿�¿�µ�âa¶�Ü
Û�Ø*)ß��´�»-¶Ú·�²sº<×�³�º�Å�Æ�Åh·®³�ÂÄÆÈµ�Â�º�ÂÄÝCÌ«¶Úµ9âaÆÏ·®²-µ�»%·À¿Èµ�¶Ä¶�µ�¹uË�³cÅI³cÂ®ºC¿�ÆÈ·áÖ�Ì¨âÃ³�´Àº<Ö
ºC¶Ä¶Ä»I´À³ AI�ÔÆÈ¶aº�Å^Æ�Åh·®³�ÂÄÆÈµ�Âaº�ÂÄÝ¯ºCÅ-Ò�Ah�Ñµ�Å,)��ÑÆ�¶aºCÅ#³ ½|·®³cÂÚÆ�µ�ÂÑº�ÂÚÝ�Ø

V|Ø AÑµ�·Àº�¿�¿aºCÂÄÝc¶Àµ�Å()��ßÝ<º�Å Í ³#³�½|·®³�ÂÄÆÈµ�ÂßºCÂÄÝc¶�ÌÔ¶ÄµUâ«³�Ý<º�ÅÞº�¶Ä¶Ú»-´À³��h�ßÆÈ¶ßº�Å
ÆÈÅh·®³cÂÚÆ�µ�ÂÔº�ÂÄÝ µ�Å,)ç�uºCÅ-Ò	�FEaÆ�¶Ñº�Å^³ ½%·Ä³cÂÚÆ�µ�Âaº�ÂÚÝ¯µ�Å5) E�Ø

�%Øuä|µ^·Ä²sºC·§·Ä²-³ç·®ÂÚÆ�¾-¿È³�¾1µ�Æ�Åh·§¹ÕÂÄµ�´ ASf
�Uf
�^Ò-µ%³�¶¯Å-µ�·¯ÂÄ³�¶Ä»-¿Ï·¯Æ�Å�·Ä²-³�Á«µ�ÂÄÂÚµ�´�³<º�Å
ÂÚÆ�Å-Ë�¶cÌ � EÑ´�»-¶Ú· Í ³¼º�Å^³�½|·®³�ÂÄÆ�µ�Â¤ºCÂÄÝ�Ì-º�Å-Ò��<�Ôº�Å#Æ�Åh·®³�ÂÄÆÈµ�Âyº�ÂÚÝ�Ø

�IØ AÑµ�â 
 E�´�»I¶Ú· Í ³Àº^Æ�Åh·®³�ÂÄÆ�µ�Â¯º�ÂÄÝ�µ�Â¼º�¿�¿E·®²-³Àº�ÂÄÝ�¶ µ�Å@)_E�ºCÂÄ³�³�½|·®³�ÂÄÆ�µ�Â ºCÂÄÝc¶
ºCÅ-Òf·®²Ð»-¶�
 J ÆÈ¶aº�Å�³ ½|·®³cÂÚÆ�µ�ÂaºCÂÄÝ�Ø

+|Øuä|µ#·Ä²sºC·¯·®²-³�·®ÂÚÆ�¾-¿È³�¾oµ�Æ�Åh·¯¹ÕÂÄµ�´ 
1f
�Uf���Ò-µ|³c¶¼Å-µ�·¼ÂÄ³�¶Ä»-¿Ï· ÆÈÅ9·Ä²-³ÀÁ«µ�ÂÄÂÚµ�´�³<º�Å
ÂÚÆ�Å-Ë�¶cÌ�� J ´�»-¶Ú· Í ³¼º�Å�³ ½|·®³cÂÚÆ�µ�ÂaºCÂÄÝ�ÌrºCÅ-Ò����«´�»-¶¸· Í ³¼º�Å^Æ�Åh·®³�ÂÄÆÈµ�Âyº�ÂÚÝ�Ø
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T%Ø¤ÙEÆ�Åsº�¿È¿ÈÖ�Ì � J ´�»I¶Ú· Í ³ ºCÅ�ÆÈÅÐ·Ä³cÂÚÆ�µ�ÂyºCÂÄÝ µ�Â � J ²sº�¶aµ�Å-¿ÏÖ/³�½|·Ä³cÂÄÆÈµ�ÂÑº�ÂÄÝ�¶cØ
±y²-ÆÈ¶¨ÆÈ´À¾I¿�Æ�³�¶E·Ä²sºC·ÃÙGÆ�Ë�»-ÂÄ³Ñë§Æ�¶4·Ä²-³aµ�Å-¿ÈÖ�¾1µ�¶Ä¶ÄÆ Í ¿�³yÝcº�¶Ä³a¹Õµ�Â�·Ä²-ÂÄ³�³Ñ·ÄÂÄÆ�¾I¿�³Ô¾oµ�Æ�Åh·Ä¶cØ

AÑµ�·®³CÌ�·®²-µ�»IË�²�Ì�·®²-ºC· )ß�uµ�Å-¿ÈÖ�Ýcµ�Åh·®º�Æ�Å-¶ ÆÈÅh·®³cÂÚÆ�µ�Â§º�ÂÄÝ�¶cØ�±y²IÆ�¶cÌ�²-µ�âÃ³�×�³cÂcÌkÆ�¶§º^Ý�µ�Å�5
·ÄÂ®º�Ò-ÆÈÝ�·ÄÆ�µ�Å�¶ÄÆÈÅ-Ýc³aÆÏ¹:âÃ³¤Ýcº�¿�¿-·Ä²-³¤¾I¿Çº�Å-³aÝ�µ�Åh·¦º�ÆÈÅ-Æ�Å-Ë )ß��Ì���Ìh·Ä²-³cÅ�� � )ß�
ÆÈ¶
Ò-Æ�¶ %Úµ�Æ�Åh·¹ÕÂÚµ�´ãº�¿�¿�µ�¹4·Ä²-³�Ò-ÆÈ¶ÄÉÐ¶cØ§±y²IÆ�¶cÌ:²-µ�â«³�×�³cÂ�Ì�Æ�´�¾-¿�ÆÈ³c¶*%C� Í µ�»-Å-Ò-¶ ºÀÒ-Æ�¶ÚÉ�Ò-ÆÈ¶ %Úµ�ÆÈÅh·¤¹ÕÂÚµ�´
·Ä²-³fµ�·®²I³cÂçÉÐÅ-µ�·Ä¶�º�Å-Ò�â«³^²sº<×�³^º ¶Ú¾-¿�ÆÏ·�¿ÈÆ�Å-É )Õ·Ä²-Æ�¶�ÆÈ¶cÌ4µ�¹¤Ýcµ�»-ÂÄ¶Ú³�Ì¨µ Í ×%ÆÈµ�»-¶çÆÈÅ � E
º�¶Ô·Ä²-³ µ�Å-³ ¾oµ�ÆÈÅÐ·«Ýcµ�´�¾sº�Ý�·®ÆÏÎsÝ<ºC·ÄÆ�µ�Åßµ�¹ � E Ì Í »I·y·Ä²-³ Ýcµ�´À¾sºCÝ�·®ÆÏÎsÝ<º3·®Æ�µ�Å�Ì%µC¹EÝ�µ�»-ÂÚ¶Ä³�Ì
²sºC¶ÑÅIµÀº3Ó:³�Ý�·Ñµ�Å^âa²-³�·Ä²-³cÂa·®²-³¯¿ÈÆ�Å-É�Æ�¶y¶Ú¾-¿�ÆÏ·yµ�ÂaÅ-µ�· .�Ø

±y²-³/ÎsÅ-º�¿ÔÝ<ºC¶Ä³fÆ�¶ â«³f²sº<×�³���£@x�} ¡o��¢ ¡s�3}m{s£Õ��Ø ±y²-ÆÈ¶ç´À³cº�Å-¶�âÃ³f²sº<×�³#��·ÄÂÄÆ�¾I¿�³
¾oµ�Æ�Åh·Ä¶ µ�ÅU³cº�Ý¦² ÒIÆ�¶ÄÉrØ A¤µ#Ò-ÆÈ¶ÄÉ�Ýcº�ÅU²-º�×�³�·Ä²-ÂÄ³�³À³ ½|·®³cÂÚÆ�µ�Â¯ºCÂÄÝc¶�ÌE¶Úµ#·Ä²-³çÎsÂÄ¶¸·�Ýcº�¶Ä³
ÆÈ¶�â«³^¶Ä³�³#·Ä²-ÂÄ³�³^Ò-Æ�¶ÚÉ|¶çâaÆÏ·®²�·áâ«µ9³�½|·Ä³cÂÄÆÈµ�Â�º�ÂÄÝ�¶�º�Å-Ò�µ�Å-³^Æ�Åh·Ä³cÂÄÆÈµ�Âçº�ÂÚÝ�ÌÃº�Å-Ò µ�Å-³
Ò-ÆÈ¶ÄÉ9âaÆÈ·®²�·Ä²-ÂÄ³�³^Æ�Åh·®³�ÂÄÆ�µ�Â�º�ÂÚÝc¶cÌ Í »%·ç·®²-ÆÈ¶çÆ�´�¾-¿�ÆÈ³c¶ º�¶Ä¾-¿ÈÆÈ·ç¿ÈÆ�Å-É?%Ú»-¶¸·ßºC¶�ÆÈ·çÒIÆ�Ò�Æ�Å
·Ä²-³f¾-ÂÄ³�×|Æ�µ�»-¶�Ýcº�¶Ä³CØ�±y²-³^µ�·®²I³cÂ�¾1µ�¶Ä¶ÄÆ Í ¿�³ßÝ<º�¶Ú³#ÆÈ¶�âÃ³#²-º�×�³#·áâÃµ9Ò-Æ�¶ÚÉ|¶�âaÆÏ·®²�·áâÃµ
³ ½%·Ä³cÂÚÆ�µ�Â ºCÂÄÝc¶¯ºCÅ-ÒMµ�Å-³çÆÈÅÐ·Ä³cÂÚÆ�µ�Â¤º�ÂÄÝCÌ�º�Å-Ò�·áâÃµ^Ò-Æ�¶ÚÉ|¶§âaÆÏ·®²�·áâÃµ^Æ�Åh·®³�ÂÄÆ�µ�Â§º�ÂÚÝc¶ º�ÅIÒ
µ�ÅI³�³�½|·®³�ÂÄÆÈµ�Â º�ÂÚÝ�Ì�¶Ú»-Ý¦²9º�¶¯ÙGÆ�Ë�»-ÂÄ³�êIØ¯å�³�· )ß�uº�Å-Ò )ç� Í ³ ·®²-³�¹Õµ�ÂÚ´À³�ÂuÒ-ÆÈ¶ÄÉÐ¶ º�ÅIÒ
)_E¤º�Å-Ò,) J Í ³¯·Ä²-³¯¿ÇºC·Ú·®³�ÂcØ
Û�Ø XU³�´Àº<Ö�º�¶Ä¶Ú»-´À³¼·®²sº3· AI�aÆ�¶uº�Å�ÆÈÅÐ·Ä³cÂÚÆ�µ�ÂÑº�ÂÚÝ�¶ÄÆÈÅ-Ýc³¼·®²-³�Æ�Åh·®³�ÂÄÆ�µ�Â¤ºCÂÄÝ�µ�Å )ß�
µ�Â )ç�§²sºCÒ�·®µÀÂÄ³c¶Ú»-¿È·¤¹ÕÂÄµ�´ ·Ä²-³cÆÈÂ¤ÆÈÅh·®³cÂÚ¶Ä³�Ý�·®ÆÈµ�Å�âaÆÏ·®²�³cº�Ý¦²Mµ�·Ä²-³cÂ�Ìo·Ä²|»I¶ Ah�§Æ�¶
ºCÅç³�½|·®³�ÂÄÆ�µ�Â
º�ÂÄÝCØ�±y²-Æ�¶
ºC¿�¶Äµ ´Àº�Å-Ò-ºC·®³�¶�·®²sºC·��<��º�Å-Ò �<�Gº�ÂÄ³y³ ½%·Ä³cÂÚÆ�µ�Â
º�ÂÚÝc¶
º�ÅIÒ
� E¤º�Å-Ò � J º�ÂÚ³ Æ�Åh·®³�ÂÄÆ�µ�Âyº�ÂÄÝ�¶a¶ÄÆ�ÅIÝc³ )ß�y²sº�¶aµ�ÅI¿ÈÖ/µ�Å-³¯Æ�Åh·®³�ÂÄÆ�µ�Âyº�ÂÄÝ µ�Å�ÆÏ·<Ø

V|ØÑ±y²IÆ�¶ç´�³<º�Å-¶�·Ä²sºC·ç³�ÆÈ·Ä²-³cÂ �h��µ�Â 
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