
���������
	��
������
������������������������������ �

!#"%$'&)(+*,!�-/./"%0 132�&%$

4�57698;:=<=>�57?@</A;BDCE8F<HGI57>�8;<=JLK3M
ND8;OP5RQ�?'JPS%57:TMUJP<WV

X�57Y[Z\87S%57?�]9^D_a`cb)d)ece�Q fhg
57>�8;JPOjilkhmIn;o%prqcsIt)puq)v%wyx{zIqh|h}~xT}c�%�

��&%"F�c0��u&%0P��"

fhK�GIOP�'>��957:H�)57:H�j4�AcOPO9��5;MW5;8F:TK�G
� O�������8F:=:HV���A%8)�

��J��@�)5���57OL�r]I^D_�`cb)�%�)��Q f�g
57>�8FJ�Oji/�%qIn;v�m�th �nc�)¡�}co9n%}@|c�Dx��;�h /x���|;¢yxTk%m;p

£�¤�¥h¦/§�£�¨©¦
ª�«I¬;¯®�¬c®�°¯«9±�«W²'³�´;®µ²·¶;«Wh¸7¹+ºj²·¹»®�´c³�·±¼®�½¾®�¯²·¶;®µ´;®�¯¿\³�À=Ác³�°·«W°
Â�Ã ¶;¹+º·¶/¶c³�°h²·¶;«9°�³�¿#«I²¯·«W«r°¯²¯·Äcºj²·Ä;¯«¼³�°h²¯¶F«9¬c®�¬;Ä;À+³� Ã ³=Å�«jÆ
ÀÇ«W²¼¬c³�º·Èµ«W²É®µ¼ÀÇ®;ºW³�Àh²¯·¹ÇÊµ®µ´F®µ¿#«U²¯¯¹+ºÉ¸7¹+ºj²¯¹Ç®µ´)³�¯¹Ç«W°jË¼³�¸;³�¬;²·«H¸
²¯®D³©Êµ¹ÇÅµ«W´�«U´;°¯«W¿�ÁFÀ»«�®�½h°¯¹ÇÊµ´)³�ÀÇ°HÌ@Í�¶;«W°·«~®�¯²·¶;®µÊ�®µ´c³�À Ã ³=Å�«jÆ
½�®µ·¿#°I³�¯«rÊµ«U´;«W�³�²¯«H¸�Á7±©³É°·«W²9®�½%ÀÇ®;ºW³�ÀÇÀÇ±~³�¸;³�¬;²·«H¸ÎÅµ«U¯°¯¹Ç®�´;°
®�½%²¯¶;«lÏl³�¯¶7Ä;´F«W´7Æ¯Ð%®cÑ«UÅµ« Â ÏlÐ@Ë9²·�³�´F°L½�®�¯¿�Ì�Í�¶;«�Ác³�°·¹Ç°9Åµ«Hº�Æ
²¯®�¯°#¹Ç´�²¯¶;¹Ç°�¸¾¹Òº{²¯¹Ç®µ´c³�¯±�·«W¬;¯«U°¯«W´7²�ÓÇÔHÕjÖ�Ó%×=Ø�ÖTÙ�Ú7ÛjØjÜ\¹Ç´�²·¶;«
²¯¹Ç¿#«{Æ�½�·«HÝ�Ä;«W´cº{±/¬;À+³�´;«rºj®µ¿�¬c³�·«H¸l²¯®l²·¶;«u°·²�³�´c¸;³�j¸�ÏlÐ#Á)³=Æ
°¯¹Ç°lÅµ«Hº{²¯®µ·°HÌÎÞ9«HºU³�Ä;°·«�®�½u²·¶;«D°·²¯·Äcºj²¯ÄF¯«#®�½u²¯¶F«DÁc³�°¯«W°=ßh²·¶;«
Ác«U°¯²IÁc³�°·¹Ç°%°¯«WÀÇ«Hºj²·¹Ç®µ´D³�À»Ê�®µ·¹»²·¶;¿�®�½Fàr®�¹á½�¿�³�´7Æ�ª�¹Òº·È�«W¯¶c³�Ä;°¯«U
¹Ç°D·«H³µ¸7¹ÇÀÇ±�³�¬;¬;ÀÇ¹+ºW³�Á;ÀÇ«µÌRâ\®µ·«W®�Åµ«UHß9´F®�³R¬F¯¹Ç®µ·¹ãº·¶;®�¹Òº{«#®�½
ºj®µ´=äjÄ;Ê3³�²¯«H¸\Ý�Äc³�¸7�³�²¯Ä;·«¼å)À»²·«W¯°É®µ�ºj®µ°·¹Ç´;«Hæ�°·¹Ç´;«/¬)®µÀ+³�·¹»²L±Î¹Ç°
´;«Hºj«U°¯°�³�¯±%çÉ¹»²Î¹Ç°yº{®µ¿#¬FÀ»«U²¯«WÀÇ±�¸;³�²j³�¸7·¹ÇÅµ«W´hÌ�Í�¶;«\ºj®µ¿�¬;Ä7Æ
²�³�²¯¹Ç®µ´c³�À'ºj®�°¯²l²¯®�Á;Ä;¹ÇÀ+¸�²¯¶;¹Ç°/¸7¹+ºj²¯¹Ç®�´c³�·±#¹Ç°~ºj®�¿#¬c³��³�Á;ÀÇ«~²·®
®µr¬c®�²¯«W´7²·¹Ò³�ÀÇÀ»±ÎÀÇ«W°¯°�²·¶c³�´�²¯¶c³�²u®�½h²¯¶;«l°·²�³�´)¸;³�j¸�ÏlÐ ²¯j³�´;°èÆ
½�®µ·¿�Ìêé¼°D³�´ë³�¬;¬;ÀÇ¹+ºW³�²·¹»®�´hß Ã «�Êµ¹ÇÅµ«�³�´�«jìc³�¿�¬;ÀÇ«/®�½¼ºjÀÇÄ;°èÆ
²¯«W·¹Ç´;Ê�Êµ«W®�¬;¶7±7°¯¹+ºW³�Àh³�ºj®µÄF°¯²¯¹+º Ã ³=Åµ«{½�®µ·¿#°HÌ

ícî�ïHð ¦/§�ñyò\ó ¨/¦ ï ñ ð
é¼°D³�½�«=³�²¯ÄF¯«#«{ì¾²·�³�ºj²¯¹Ç®µ´�²·®7®µÀ@½�®µê°¯¹ÇÊµ´c³�ÀI¯«W¬;·«W°¯«U´3²j³�²·¹»®�´hß
ºj®µ¿�¬;¯«U°¯°¯¹Ç®�´hßh®�DºjÀÇÄ;°·²¯«W·¹»´FÊcß@²¯¶;«\Ï~³�¯¶7Ä;´;«U´7ÆèÐ�®cÑ«WÅ�« Â Ï~Ð@Ë
«jì;¬c³�´F°¯¹Ç®µ´Î®µ@²¯¶;«¼ôI·¹Ç´cºj¹Ç¬c³�À;àr®�¿#¬)®µ´;«W´7²%éÉ´c³�ÀÇ±7°¯¹Ç° Â ô9àrélË
¶c³�°�Ác«W«U´�¬)®µ¬FÄ;À+³�I½�®�9¿#®�¯«r²¯¶c³�´#õµöl±�«H³�·°~÷Çø·ù¯Ì@Í�¶;«¼°·²�³�´¾Æ
¸;³�j¸RÏlÐ�Ác³�°¯¹Ç°¼¹Ç°¼³�´R®µ·²¯¶;®�´;®µ·¿�³�À)Ác³�°¯¹Ç° Ã ¶;¹+º·¶R¬;·®�Å7¹Ò¸¾«W°
¸7«Hºj®�¯·«WÀ+³�²¯«=¸úºj®7®��¸7¹Ç´c³�²¯«W°�½�®µ#³ Êµ¹ÇÅµ«U´�«U´;°¯«W¿�ÁFÀ»«\®�½©°·¹ÇÊ�Æ
´c³�ÀÇ°r®µr«HÝ�Ä;¹ÇÅµ³�ÀÇ«W´7²¯ÀÇ±D¸¾¹Ò³�Êµ®�´c³�ÀÇ¹ÇûW«W°9²·¶;«/ºj®�Åµ³�·¹+³�´cºj«É¿�³�²¯¯¹áì
®�½/²¯¶F«R«W´;°·«W¿�Á;ÀÇ«µÌ�Í�¶;«�ÏlÐ�Ác³�°¯¹Ç°#¹Ç°#ºj®�´;°¯¹+¸7«W·«H¸�³�°#²·¶;«
¿#®�°¯²¼«{ü�ºj¹Ç«W´7²©º{®3®��¸7¹Ç´c³�²¯«Î°¯±7°¯²·«W¿a½�®µÉ¯«W¬F¯«W°·«W´7²¯¹Ç´;ÊR°·Äcº·¶
³�´�«W´F°¯«W¿�Á;ÀÇ«r®�½h°·¹»Ê�´c³�ÀÇ°IÄ;´c¸¾«Wu°·«WÅµ«U�³�À%ºj·¹»²·«W¯¹+³FýI¹»²I¶c³�°u²·¶;«
«W´7²¯·®µ¬7±�Æ�¿�¹»´F¹»¿�¹ÇûW¹Ç´;Ê�³�´)¸lþHÿ{Æ�«W·¯®�LÆL¿#¹Ç´;¹Ç¿#¹ÇûW¹Ç´;Êr¬;¯®�¬c«U¯²¯¹Ç«W°
÷Çø·ùèÌ���® Ã «WÅ�«WHß7²·¶;«~ÏlÐ\Ác³�°¯¹Ç°9¶c³�°u³É½�« Ã ¸7�³ Ã Á)³µº·È7°HÌ��h¹Ç·°¯²Hß
¹Ç²¯°/ºj®µ¿�¬;Ä;²j³�²¯¹Ç®�´c³�Àhºj®�°¯²l¹Ç°�� Â���� Ë ÂPÃ ¶;«W¯« � ¹Ç°/³�´7Ä;¿�Á)«W
®�½l²¯¹Ç¿#«�°�³�¿�¬;ÀÇ«W°Î¹»´
«H³�º·¶�°·¹ÇÊµ´c³�ÀÒËê°¯¹Ç´cº{«R¹Ç²�¹»°�³�°¯®�ÀÇÄ;²¯¹Ç®µ´
®�½D²·¶;«�«W¹ÇÊµ«W´7Åµ³�ÀÇÄ;« ¬;¯®�Á;ÀÇ«W¿�Ì
	¾«Hºj®µ´)¸%ß¼¹Ç²�¹»°R¸7¹áü�ºjÄFÀ»²�²·®
ºW³�¬F²¯Ä;·«D°·¹»Ê�´c³�À)½P«H³�²·Ä;¯«W°lÀÇ®;ºW³�ÀÇ¹ÇûW«H¸�¹Ç´\²¯¶;«ê²¯¹Ç¿#«jÆP½�·«HÝ�Ä;«W´cºj±
¬;À+³�´;«/¸7ÄF«~²·®�²¯¶;«lÊ�À»®�Ác³�À%«U¹»Ê�«W´7Åµ«Hº{²¯®µ·°HÌ� Å�«Wl²¯¶;«ÎÀ+³�°·²�åcÅ�«/±µ«H³�¯°=ß%¿�³�´3±�´F« Ã ²·®3®�ÀÇ°r½�®µÉ°¯¹ÇÊµ´c³�À
¯«W¬F¯«W°·«W´7²�³�²·¹Ç®µ´cæ�ºj®µ¿�¬;¯«W°·°¯¹Ç®µ´ê¶c³=Åµ«IÁ)«W«W´Î¬;¯®�¬c®�°¯«H¸%Ì@Í�¶;«W°·«

¹Ç´cºjÀÇÄc¸¾«~²·¶;«l°¯®�ÆèºW³�ÀÇÀ»«=¸���PÕjÙ���Ô��)Ö�Û���Ø{ÜDÔL×/Ô�Û{Ù��;Ô��cÔ�Û��yÖ�Ó��jÖ=ÜHØ{Ü
Â °¯«W«Î«µÌ ÊcÌÇßh÷��Tù ËUÌ�é ¸7¹+ºj²¯¹Ç®�´c³�·±#®�½r®µ¯²·¶;®µ´F®µ¯¿\³�À%Ác³�°¯«W°/ºj®�´7Æ
°·¹»°·²¯°l®�½�³�¯«=¸7Ä;´c¸;³�´7²~°·«W²/®�½u®µ·²¯¶;®�´;®µ·¿�³�À%Á)³�°¯«U°©³�´c¸ ¶c³�°
³�²·¯«W«�°¯²·¯Äcºj²·Ä;¯«�«=³µº·¶�®�½ Ã ¶;¹+º¯¶
´;®;¸7« ¯«W¬;·«W°¯«U´3²·°�Á)³�°¯¹Ç°
Å�«Hºj²¯®�¯°É°¯¬c³�´;´;¹Ç´;Ê#³ê°¯Ä;Á;°·¬c³µº{«D®�½�°·¬c«=ºj¹áå�ºl²¯¹Ç¿�«jÆ�½P¯«HÝ�Ä;«W´)ºj±
ÀÇ®;ºW³�ÀÇ¹ÇûH³�²¯¹Ç®µ´�º·¶c³��³�ºj²¯«W=ÌRÍ�¶;« Ã ³=Åµ«UÀ»«U²/¬c³µº·È�«W²D¸7¹+ºj²·¹»®�´c³�·±
³�´c¸Î²¯¶;«lÀÇ®;ºW³�À)²¯·¹ÇÊµ®µ´F®µ¿#«U²¯¯¹+ºr¸7¹+ºj²¯¹Ç®�´c³�·±#³�¯«É² Ã ®ê¬c®�¬;Ä;À+³�
«jìc³�¿#¬;ÀÇ«W°r®�½9°¯Ä)º¯¶R³�¸7¹+ºj²·¹Ç®µ´c³�¯±7ÌIÍ�¶;¹Ç°�²L±3¬)«/®�½�¸7¹+ºj²·¹»®�´c³�·±
ºj®�´7²�³�¹Ç´;°h³rÀ+³�¯Êµ«�´3ÄF¿�Ác«W)®�½cºj®�¿#¬;ÀÇ«W²·«I®µ¯²·¶;®µ´F®µ¯¿\³�À=Ác³�°·«W°HÌ
Í�¶;«U¯«j½�®�¯«µßI²·¶;¹Ç°/³�ÀÇÀÇ® Ã °~®�´;«�²¯®\°·«H³�jº¯¶�²¯¶;«�°·®�Æ¯ºW³�ÀÇÀÇ«H¸��jØjÜjÙ�jÖ=Ü��ÇÜ Â ½P¯®µ¿�²¯¶F«y¸7¹+ºj²·¹Ç®µ´c³�¯±;Ë Ã ¶;¹+º·¶�¹Ç°l³µ¸;³�¬;²¯«H¸�²·®�³Î¬c³�LÆ
²·¹Òº{Ä;À+³�9¹Ç´;¬;ÄF²u°·¹»Ê�´c³�À)®µr²¯®�³ê°¯¬)«Hºj¹áå�ºÉ²�³�°¯È%ÌIÍ�¶;¹Ç°u°·«H³�jº·¶�¹Ç°
´;®�¯¿\³�ÀÇÀÇ±ã¸7®�´;«9Á7±¼¿�¹Ç´;¹Ç¿#¹ ûU¹»´FÊu³�ºj«W·²�³�¹Ç´/¹Ç´7½P®µ¯¿\³�²·¹»®�´¼ºj®µ°·²
½�ÄF´cºj²¯¹Ç®�´ Â «�Ì Ê)ÌÇß9«W´7²¯·®µ¬7±;Ë�Ä;°·¹Ç´;Ê�²·¶;«�¸7¹ÇÅ7¹+¸7«jÆ¯³�´c¸3Æèºj®�´cÝ�Ä;«W
Â ®µl°¯¬;ÀÇ¹Ç²LÆ¯³�´)¸�Æ�¿�«W¯Ê�«HË¼³�ÀÇÊµ®µ·¹Ç²¯¶;¿�Ì�Í�¶;«W°·«�´;« Ã ²¯®7®µÀÇ°É®��%«W
³�´ë³�Á;¹ÇÀ»¹Ç²L±\²¯®�ºW³�¬;²·Ä;¯«�ÀÇ®;ºW³�ÀI½�«H³�²¯Ä;·«W°y³�° Ã «WÀÇÀ�³�°Dºj®�¿#¬;Ä7Æ
²j³�²¯¹Ç®�´c³�À;«{ü�ºj¹Ç«W´cºj±7Ì��F¯®�¿ ²·¶;«lÄ;°¯«U�� °�¬c®�¹Ç´3²�®�½'Å7¹Ç« Ã ß�¶;® Ã Æ
«WÅ�«WHßI²·¶;«W·«#¹Ç°/³�À Ã ³=±7°/³\Ý�Ä;«W°¯²·¹Ç®µ´hý �¯ª�¶;¹+º·¶�¬c³�¹Ç/®�½�ºj®�´7Æ
äjÄFÊ3³�²·«H¸�Ý�Äc³µ¸¾�³�²·Ä;¯«Îå)À»²·«W¯°Î°¯¶F®µÄ;À+¸"!/º·¶;®7®µ°¯«$#$%&�'	7¶;®�Ä;À+¸!�Ä;°·«DÀÇ®;ºW³�À�º{®µ°¯¹Ç´;«�¸7¹+ºj²·¹»®�´c³�·±\®µ¼ÀÇ®;ºW³�Àh°¯¹Ç´;«�¸7¹+ºj²·¹»®�´c³�·±(#$%) Ä;¹Ç²¯«�®�½�²¯«U´hß%²¯¶F«#³�´;° Ã «Wê¹»°�*,+jÙ-�µØ/.¾Ø0�1�TÜ�Ô���Ù2�¾Ø�Õ3�;Ö�ÛjÖµÕ54
Ù¯ØWÛ0�ÇÜjÙ���Õ{Ü~ÔL×©Ù��;Ø��6�7.cÚ�ÙuÜ��,8��cÖ�Ó Ü�9;:!L´#²·¶;¹Ç°�¬c³�¬)«W=ß Ã «l¬;·®µ¬)®µ°¯«l±�«W²¼³�´;®�²¯¶;«U¼¸7¹+ºj²¯¹Ç®µ´)³�¯±Î®�½
®�¯²¯¶F®µ´;®�¯¿�³�À�Ác³�°·«W°uºj®�¿#¬;ÀÇ«W²·«WÀÇ±/¸7¯¹ÇÅµ«U´DÁ7±/³ÉÊµ¹ÇÅµ«W´ê«W´;°¯«U¿�Æ
Á;ÀÇ«Î®�½u¹Ç´;¬FÄ;²l°¯¹ÇÊµ´c³�ÀÇ°HÌlª�«�ºW³�ÀÇÀI²¯¶;¹Ç°/³\¸7¹+ºj²¯¹Ç®�´c³�·±�®�½~Ó»Ô=ÕjÖ�Ó<DÖ�Û5�3Ú=�cØ0�=4�>�Ô�?Ø�@�ØA�jÖTÜUØ{ÜWÌ/Í�¶;¹Ç°l¸7¹+ºj²¯¹Ç®µ´)³�¯±\¹Ç°/³#ºj®�ÀÇÀ»«=ºj²¯¹Ç®µ´
®�½¼²¯¶;«RÏlÐ�Á)³�°¯¹Ç°ÎÅµ«Hº{²¯®µ·°#ÀÇ®;ºW³�ÀÇÀÇ±�³�¸;³�¬;²·«H¸�¹Ç´�«W¹Ç²¯¶;«W�²·¶;«
²·¹»¿�«�®µ�²·¶;«É½�¯«HÝ�Ä;«U´cºj±R¸7®µ¿\³�¹Ç´#³�´)¸#¶)³�°r²¯¶;«/°j³�¿�«¼°¯²·¯Äcº�Æ
²·Ä;¯«�³�°#²·¶;«ë¸¾¹Òº{²¯¹Ç®µ´c³�¯¹Ç«W°�®�½ Ã ³=Å�«WÀÇ«W²�¬c³�º¯È�«W²¯°R³�´c¸
ÀÇ®;ºW³�À
²·¯¹ÇÊµ®�´;®µ¿�«W²¯·¹Òº©Ác³�°·«W°HÌ�é�²/ÀÇ«H³�°·²l½�®�~ÁFÄ;¹ÇÀÒ¸¾¹»´FÊ#²¯¶F¹»°Î¸7¹+ºj²¯¹Ç®�Æ
´c³�¯±7ßh´F®�°·¬c«Hº{¹ å%ºW³�²·¹»®�´�¹Ç°Î¯«HÝ�Ä;¹Ç¯«=¸�½�·®µ¿�²¯¶;«\Ä;°·«W¯°=çr¹�Ì «µÌÇß*3BC�¾Ø"�6��.)Ú�ÙDÜ��,8��cÖ�Ó ÜRÜ�.¾ØjÖED#×HÔ�Û\Ù2�¾Ø0�êÜUØUÓF@�Ø{Ü59G: é¼ÀÇ²¯¶;®�Ä;Êµ¶
²·¶;«Dºj®�¿#¬;Ä;²j³�²·¹»®�´c³�À%ºj®�°¯²l®�½uºj®�´;°¯²·¯Äcºj²·¹Ç´;Ê\²¯¶;¹Ç°¼¸7¹+ºj²·¹»®�´c³�·±
¹Ç°r¿#®µ·«¼«jì;¬)«W´;°·¹»Å�« Â °·ÀÇ¹»Ê�¶7²¯ÀÇ±DÀÇ«W°·°¼²·¶c³�´H� Â$I� ��� Ë¯Ër²¯¶)³�´#²·¶;«ÀÇ®;ºW³�À7²·¯¹ÇÊµ®�´;®µ¿�«W²¯·¹Òºr¸7¹+ºj²·¹»®�´c³�·± Â � Â�� ÷ ÀÇ®µÊ � ù�ÿWË¯ËUßµ¹Ç²I¹Ç°�º{®µ¿�Æ
¬c³��³�Á;ÀÇ«~²·®�²¯¶;«ê°¯²�³�´c¸;³��¸\ÏlÐ�Ác³�°¯¹Ç° Â � Â���� Ë·ËWß)³�´c¸\ºW³�´�Á)«
¿�Äcº·¶RÀÇ«W°·°D²·¶c³�´�²¯¶)³�²D³�°/«jì;¬;À+³�¹Ç´;«H¸�¹Ç´�²¯¶;«�´F«jì;²D°·«Hºj²¯¹Ç®�´hÌ� ´cºj«É²¯¶;«/¸7¹+ºj²·¹Ç®µ´c³�¯±Î¹»°�Á;Ä;¹ÇÀÇ²Hß�°¯«WÀÇ«Hºj²·¹Ç´;Êy³©Ác³�°·¹»°�½�·®µ¿ ²¯¶;¹Ç°
¸7¹+ºj²·¹Ç®µ´c³�¯±/¹Ç°I½�³�°¯²=ß�¹LÌ «�Ì»ßJ� Â�� ËUß3³�´c¸/«{ì¾¬)³�´c¸7¹Ç´;Êê«H³µº·¶�°¯¹ÇÊ�´c³�À
¹Ç´7²¯®Î°¯Äcº·¶�³êÁc³�°¯¹Ç°¼ºj®µ°·²¯°l³�²�¿#®�°¯²�� Â�� ÿ=ËWÌ



K�î £�ò ï ¨/¦ ï ñ ð £�§ML�ñONQP�ñ�¨©£RPTSUPE¤Î£\¥WVl¥
!L´D²·¶;«r½�®�À»ÀÇ® Ã ¹Ç´;Ê Ã «¼¸7«W°jºj¯¹ÇÁ)«¼²¯¶F«�²¯¹Ç¿#«u¸¾®µ¿�³�¹Ç´~Å�«W¯°·¹Ç®µ´�®�½
²¯¶;«�³�ÀÇÊ�®µ¯¹Ç²·¶;¿E®�½cÁFÄ;¹ÇÀÒ¸¾¹»´FÊ¼³~¸¾¹Òº{²¯¹Ç®µ´c³�¯±l®�½)À»®;ºW³�À;Ï~Ð�Ác³�°¯«W°
³�´c¸�°·«WÀÇ«Hºj²·¹»´FÊ�³\°¯Ä;¹Ç²j³�Á;ÀÇ«�Ác³�°¯¹Ç°/½P¯®µ¿a²¯¶;«R¸7¹+ºj²·¹Ç®µ´c³�¯± ½�®µ
®µÄ;�¬FÄ;¯¬)®µ°·«µÌ9Í�¶;«l«W´7²·¹»·«l¬;¯®;ºj«H¸¾Ä;¯«�ºW³�´R³�À»°·®DÁ)«/³�¬;¬FÀ»¹Ç«H¸
²¯®/²·¶;«�½P¯«HÝ�Ä;«W´)ºj±�¸7®�¿�³�¹»´ê¯«W¬;·«W°¯«U´3²j³�²·¹»®�´;°�®�½h²·¶;«¼°·¹ÇÊµ´c³�À»°=ß
¹LÌ «�Ì»ßU²¯¶;«�²¯¹Ç¿#« Â °·Ä;ÁcËè¹»´7²·«W¯Åµ³�À»°@Ác«UÀ»® Ã °¯¶F®µÄ;À+¸ÉÁc«r¯«U¬;À+³µºj«H¸©Á3±
²¯¶;«�½�¯«=ÝµÄF«W´cºj± Â °·Ä;ÁcËèÁc³�´c¸¾°9½�®�u²·¶c³�²�ºW³�°¯«µÌ�Í�¶;«~³�À»Ê�®µ·¹»²·¶;¿
¹Ç°�°¯¹Ç¿#¬;ÀÇ«¼³�´c¸�°¯²¯j³�¹ÇÊµ¶7²è½�®µ Ã ³��¸%ý
¥WX�P ï ¦ZY¼°¯¬FÀ»¹Ç²/²·¶;« Ã ¶F®µÀÇ«�²¯¹Ç¿#«Î¹Ç´7²¯«W·Åµ³�À9°·Ä;¬;¬)®µ¯²·¹Ç´;Ê�²·¶;«

¹Ç´;¬FÄ;²9°¯¹ÇÊ�´c³�ÀÇ°9¹Ç´7²¯®D³ê¯«=¸7Ä;´c¸;³�´7²u°·«W²�®�½h°·Ä;Á;¹Ç´7²¯«W·Åµ³�ÀÇ°
Á7±�²¯¶;«l°¯¿�®7®µ²¯¶�®µ·²¯¶;®�Êµ®µ´)³�À%¬;·®Häj«Hºj²·¹Ç®µ´\®�½uàr®µ¹á½�¿\³�´
³�´c¸#â�«W±µ«W Â °·«W«D«�Ì Ê)ÌÇßc÷��7ßcàr¶)³�¬hÌ=[�ù ËUÌV ï�\ V ð YDºj®µ´F°¯²¯·Äcºj²I²¯¶F«9°¯²j³�´c¸;³��¸lÏlÐ�Ác³�°¯¹Ç°%®µ´l«H³�º·¶/°¯Ä;Á¾Æ
¹Ç´7²¯«U¯Åµ³�ÀLÌ� ´cºj«r°¯Äcº·¶D³É¸7¹+ºj²¯¹Ç®µ´)³�¯±É®�½;Ác³�°¯«W°@¹»°Iºj®µ¿�¬;Ä;²·«H¸l³�´c¸l°·²¯®�¯«H¸%ß

²¯¶;«U´ Ã «/ºW³�´hý]^V¼§ \ V_Y~°·«WÀÇ«Hºj²�³�´�®µ¬;²·¹Ç¿�³�À Â ¹Ç´�°·®µ¿#«Î°¯«U´;°¯«HËÎºj®�Å�«W/®�½
²·¶;«Î®µ¯¹ÇÊ�¹»´)³�Àh²·¹Ç¿#«l¹Ç´3²·«W¯Åµ³�À9³�´c¸ ²¯¶;«�ºj®�¯¯«U°¯¬)®µ´c¸7¹Ç´;Ê
Á)³�°¯¹Ç°=Ì� ´;«�ºW³�´�°·«WÀÇ«Hºj²R³ °¯¹Ç´;ÊµÀÇ«\Ác³�°¯¹Ç° Ã ¶;¹+º·¶ ¸¾®3«U°�³�Êµ®7®;¸\äj®µÁ

®µ´�²¯¶;«\³=Åµ«Wj³�Êµ«�½�®µÎ²¯¶F« Ã ¶;®�À»«�¹Ç´;¬;Ä;²Î°¯¹ÇÊµ´)³�ÀÇ°HÌ � ´F«�ºU³�´
³�ÀÇ°¯®�°¯«WÀÇ«Hº{²©³�°¯«W²ê®�½9Ác³�°·«W°/®�¬;²¯¹Ç¿#¹ÇûW«=¸�½P®µ¼°·®µ¿�«~°·Ä;Á;°·«W²/®�½
²¯¶;«ê¹»´F¬;Ä;²�°¯¹ÇÊ�´c³�ÀÇ°�®µ�«UÅµ«W´�³�´\®µ¬;²·¹»¿�¹ÇûW«H¸�Á)³�°¯¹Ç°�¬)«W¼¹Ç´;¬FÄ;²
°¯¹ÇÊµ´)³�ÀLÌ"!L²�¹»°�³�²ÎÄ;°·«W�� °�¸¾¹»°·¬c®�°�³�À�®µ´cºj«\²·¶;«R¸7¹+ºj²¯¹Ç®µ´)³�¯±�¹Ç°
Á;Ä;¹ÇÀÇ²HÌ
Ð%«W²rÄ;°r´;® Ã ¸7«W°�º{¯¹ÇÁc«ê²¯¶;«l³�Á)®�Åµ«�²¯¶F¯«W«l°¯²·«W¬;°�¹Ç´#¸7«W²j³�¹ÇÀLÌ

¥a`�b=c�¥WX�P ï ¦ î Í�¶;¹Ç°D°·²¯«W¬ú³�¬;¬;ÀÇ¹Ç«W°�²¯¶F«R®µ·²¯¶;®�Êµ®µ´)³�Àr¬;¯®�Æ
äj«Hºj²·¹Ç®µ´R®�¬c«Wj³�²·®µ¼ÄF°¯¹Ç´;Ê�²¯¶F«D°·¿#®7®µ²·¶#Á)«WÀÇÀh½PÄ;´cºj²·¹»®�´\²¯®#²·¶;«
°¯¹ÇÊµ´)³�ÀÇ°h²·®¼°¯«UÊµ¿#«U´3²I²·¶;«W¿ °·¿#®7®µ²·¶;ÀÇ±�¹Ç´3²·®¼ÀÇ®;ºW³�À7¬;¹Ç«Hº{«W°HÌd	7«U«
÷��7ßcàr¶c³�¬hÌ([�ù%½�®µ¼¸7«U²�³�¹ÇÀÇ°�®�½9²·¶;¹Ç°�¬;¯®Hä{«Hºj²¯¹Ç®�´R®µ¬)«W�³�²¯®�HÌ�Þ9±
²¯¶;¹Ç°\¬;·®Häj«Hºj²·®µ=ß¼²·¶;«�°¯¹ÇÊµ´)³�ÀÇ°#°·Ä;¬;¬)®µ¯²·«H¸�®µ´�²¯¶;«�®µ·¹»Ê�¹Ç´c³�À
ÊµÀÇ®µÁ)³�Àl¹Ç´3²·«W¯Åµ³�À�e�f�ºW³�´�Á)«�¸7«Hºj®�¿#¬)®µ°¯«=¸�¹»´7²·®�²¯¶F«�À»®;ºW³�À
¬;¹Ç«Hºj«W° °¯Ä;¬;¬)®µ·²¯«H¸�®µ´QgEe0hJi3Ì ª�«�³�¯«R¹Ç´7²¯«W·«W°¯²·«H¸E¹Ç´�²·¶;«
¯«H¸¾Ä;´c¸;³�´3²ê°¯«W²/®�½u°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�ÀÇ°-g�e�h=i#³�´c¸R²·¶;«�³�°¯°·®;ºj¹+³�²¯«=¸
°¯Ä;ÁF°¯¬c³�ºj«W°¼³�´)¸Î²¯¶;«W¹Çr®µ·²¯¶;®�´;®µ·¿�³�À7Ác³�°¯«W°�®�Å�«Wjg�e�hJi3Ìd	7²·«W¬
âHkdljm�k�°·«WÀÇ«Hºj²¯°/³�´R®µ¬;²·¹Ç¿�³�À)´;®�´7Æ�·«H¸7Ä;´)¸;³�´7²~º{®�Åµ«W�½�¯®�¿gEe�hJi Â ®µI«HÝ�Ä;¹ÇÅµ³�À»«U´3²·ÀÇ±©³�´�®µ¬;²·¹Ç¿�³�Àµº{®µ¿#¬FÀ»«U²¯«r®µ¯²·¶;®µ´F®µ¯¿\³�À
Ác³�°·¹Ç°�Ë@½�®�9®µ´F«n� °9´;«W«H¸�Ì9Í�¶;«�°·«WÀÇ«Hºj²¯«=¸#Á)³�°¯¹Ç°9Å�«Hºj²·®µ¯°r°¯¶F®µÄ;À+¸
ºW³�¬F²¯Ä;·«�²·¶;«RÀÇ®;ºW³�À�½�«H³�²·Ä;¯«U°�æ�¬F¶;«W´;®�¿#«W´c³�®�½/²¯¶;«R°·¹ÇÊµ´c³�À»°=Ì
Í�¶;«W·«ë³�¯«�³�²�À»«=³�°¯²�² Ã ®�«{ü�ºj¹Ç«W´7² Ã ³=±3°�²·®�¬)«WL½P®µ¯¿�²·¶;«	;ô9Ðo!LÍ�³�´)¸DâHkpljm�kR¬F¯®;ºj«W°·°¯«W°=Ì � ´;«�¹Ç°I²¯®l°¯¬;ÀÇ¹Ç²h²·¶;«�®µ·¹ÇÊ�Æ
¹Ç´c³�À;¹Ç´7²¯«U¯Åµ³�ÀF¹»´7²·®/¹Ç²¯°9ÀÇ«j½�²9³�´c¸Î¯¹ÇÊµ¶7²9¶)³�Àá½�¹Ç´7²¯«U¯Åµ³�ÀÇ°u³�´c¸Î¯«{Æ
¬c«=³�²I²¯¶;«r¬;·®¾º{«W°¯°9·«HºjÄ;·°¯¹ÇÅµ«UÀ»±7Ì@Í�¶;¹Ç°h¬;·®¾º{«W°¯°rÊµ«W´F«W�³�²¯«W°9²·¶;«
¬c®�¬;Ä;À+³��Á;¹Ç´c³�·±µÆL²¯·«W«¼°·²¯·Äcºj²¯ÄF¯«H¸�°¯ÄFÁ;°¯¬c³�ºj«W°jæ�°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�ÀÇ°HÌ
Í�¶;¹Ç°/Á;¹Ç´c³�¯±R²·¯«W«\ºj®µ´7²�³�¹Ç´;°/¿#®�¯«Î²¯¶c³�´q��ÿ0rts3u=v6w/ºj®µ¿�¬;ÀÇ«W²¯«
®µ·²¯¶;®�´;®µ·¿�³�À@Ác³�°·«W°Î¹ ½ Ã «�·«W¬c«=³�²/²·¶;«�¯«Hº{Ä;¯°·¹»Å�«#°·¬;ÀÇ¹»²·²¯¹Ç´;Ê
¬;¯®;ºj«U°¯°Hx�²¯¹Ç¿#«U°HÌ�ÍI®�®µÁ;²j³�¹Ç´�³ Ác«U°¯²#¬)®µ°·°¯¹ÇÁ;ÀÇ«\Ác³�°·¹Ç°Î½�®µ
®µ´;«J� °@´;«W«H¸ê½P¯®µ¿�²¯¶F¹»°9¸7¹+ºj²·¹Ç®µ´c³�¯±l®µ´;«rºW³�´Î¹Ç´3Å�®µÈ�«'²·¶;«rÁc«W°·²LÆ
Ác³�°·¹Ç°�°¯«H³��º·¶ú³�ÀÇÊ�®µ¯¹Ç²·¶;¿�®�½©àr®�¹á½�¿�³�´ë³�´c¸�ª�¹+º·Èµ«U¯¶c³�Ä;°¯«W

Ã ¹Ç²¯¶R³Î°·Ä;¹Ç²�³�ÁFÀ»«/ºj®�°¯²�½�Ä;´cºj²·¹Ç®µ´�÷��7ßcàr¶c³�¬hÌ1yTùèÌ�Í�¶;¹Ç°�°¯«H³��º·¶
¬;·®;ºj«W°¯°É¹Ç°��³�¬F¹Ò¸�ß7¹�Ì «µÌÇß(� Â�� ËWÌ
Í�¶;«/®�²¯¶;«U¼¿#«U²¯¶;®;¸�¹Ç°¼¸7ÄF«/²¯®{zÎÌ1�)³�´;ÊR÷ õUù¯ç;²·¶;¹Ç°�°¯¬;ÀÇ¹Ç²¯°

²·¶;«u®�¯¹ÇÊµ¹Ç´c³�Àµ¹Ç´7²¯«W·Åµ³�À=e f ¹Ç´3²·®¼²·¶;«u¿\³�´7±¼°·¶;®µ·²I°¯Ä;Á;¹Ç´7²¯«U¯Åµ³�ÀÇ°
®�½¼«HÝ�Äc³�ÀrÀÇ«W´;Êµ²·¶hß�eE|�}'e ÿ }$~�~$~(}3e3� Â °·¹Ç¿#¹ÇÀ+³�¼²·®�²·¶;«#Á)®µ²·²¯®�¿ÀÇ«WÅ�«WÀ�ÀÇ«H³=Åµ«W°�®�½~²·¶;«\Á;¹Ç´c³�·±�²¯¯«U«R¯«W¬F¯«W°·«W´7²�³�²·¹Ç®µ´cËUÌ
Í�¶;«W´
¹Ç²l«jìc³�¿�¹»´F«W° Ã ¶;«W²¯¶F«W/¹Ç²/¹Ç° Ã ®�¯²¯¶�¿�«W¯Ê�¹Ç´;Ê#²·¶;«#³µ¸WäU³µºj«W´7²
¹Ç´7²¯«W·Åµ³�ÀÇ°l½�·®µ¿�ÀÇ«j½P²/²¯®�¯¹ÇÊµ¶7²=Ì!L´�®µ²·¶;«W Ã ®µ�¸¾°Hßuº{®µ´;°·¹Ò¸¾«W
²·¶;«låc·°¯²¼² Ã ®�°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�ÀÇ°�e$|Tß�e ÿ ³�´c¸�²¯¶F«W¹Ç¼¬c³�¯«W´7²�eE|'� ÿM�e |j� e ÿ Ì�!P½~¹Ç²Î¹»° Ã ®µ¯²·¶
Ä;´;¹Ç²¯¹Ç´;Êe | ³�´c¸�e ÿ Ä;´c¸7«U�°¯®µ¿�«ºj·¹Ç²¯«W·¹»®�´ Â�Ã ¶;¹+º·¶ Ã ¹ÇÀÇÀcÁ)«l°¯¬)«Hºj¹áåc«H¸�Ác«WÀÇ® Ã ËUß7²¯¶;«W´\Ä;°·«�e |3� ÿ Ì��«jì;²Hß7«jìc³�¿�¹Ç´;« Ã ¶;«U²¯¶;«W�e � °¯¶;®�Ä;À+¸�Ác«l¿#«U¯Êµ«=¸ Ã ¹Ç²¯¶Ue |3� ÿ ÌÍ�¶;¹Ç°Î¬;¯®;ºj«U°¯°�º{®µ´7²¯¹Ç´7Ä;«W°#³�°DÀÇ®µ´FÊë³�°D¹Ç²Î¹»° Ã ®µ¯²·¶ Ã ¶;¹ÇÀ»«�²¯®
¿�«W¯Ê�«�²·¶;«�³�¸WäW³µº{«W´7²#°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�ÀÇ°HÌ^	7Ä;¬;¬)®µ°·«R¹Ç²�¿#«W·Êµ«H¸
°·Ä;Á;¹Ç´7²¯«W·Åµ³�ÀÇ°�e$|�}'e ÿ }�~$~�~�}3e h ß7Á;Ä;²É¹»²�¸7«Hº{¹Ò¸¾«H¸R´F®µ²r²¯®�¿#«U¯Êµ«²·¶;«D´F«jì;²~°·Ä;Á;¹Ç´7²¯«W·Åµ³�Àde h$� |TÌêÍ�¶;«W´hß�²¯¶;«Î¿#«W·Êµ¹Ç´;Ê�¬;·®;ºj«W°¯°
·«W°¯²j³�¯²·°¼Á7±�º{®µ¿#¬)³�¯¹Ç´;ÊZe h�� |�}3e h�� ÿ ³�´c¸Ae h$� |3� h�� ÿ Ì
¥a`$b�c�V ï�\ V ð î Í�¶F¹»°�¬;¯®;ºj«U°¯°Rºj®µ¿�¬;Ä;²·«W°�²¯¶;«RÏlÐEÁ)³�°¯¹Ç°
®�´�«H³µº·¶�°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�ÀLÌ\Í�¶3ÄF°HßI®µ´�«=³µº·¶�°¯Ä;ÁF¹»´7²·«W¯Åµ³�À�e h ßh¹Ç²
·«HÝ�Ä;¹Ç¯«W°�� Â����h Ë�®µ¬)«W�³�²¯¹Ç®µ´F°r½�®µ�¸7¹+³�Ê�®µ´c³�À»¹ÇûW¹Ç´;Êl²·¶;«/ºj®�Åµ³�·¹ Æ
³�´cºj«�¿�³�²·¯¹áì�®�½D²¯¶F«�¬;·®Häj«Hº{²¯«H¸ °¯¹ÇÊµ´c³�ÀÇ°#®µ´7²·®�e h ß Ã ¶;«U¯«� h � � ¹Ç°D³\ÀÇ«W´;Ê�²¯¶�®�½ã«H³�º·¶�¬;¯®Hä{«Hºj²¯«=¸�°·¹ÇÊµ´c³�À�Ì�Þ9«HºU³�Ä;°·«
²·¶;¹Ç°DÏlÐ�Á)³�°¯¹Ç°Dº{®µ¿#¬FÄ;²�³�²¯¹Ç®µ´R¹Ç°/·«HÝ�Ä;¹Ç¯«H¸ë½�®µl«H³�º·¶�e�h;ßI³�°
³ Ã ¶F®µÀÇ«µß@¹»²ê°¯«W«W¿�°/¿�Äcº·¶�¿#®µ·«D«{ì¾¬)«W´;°·¹ÇÅµ«\²¯¶c³�´�²¯¶;«�®µ´;«
°·²¯«W¬�Ê�À»®�Ác³�À;ÏlÐ�²¯j³�´;°è½�®µ·¿�ç�¶;® Ã «WÅ�«WHß�®�Ä;9ÀÇ®;ºW³�À;ÏlÐ\²·�³�´F°LÆ
½�®�¯¿ Ã ¹Ç²¯¶\Á;¹Ç´c³�¯±�²¯·«W«l°¯¬;ÀÇ¹Ç²¯°¼º{®µ°¯²¼³�²u¿�®µ°·²�� Â I � ��� Ër°·¹Ç´cºj««H³�º·¶�°·¬;ÀÇ¹Ç²�¯«H¸7Ä)ºj«W°R²·¶;«R¸7¹Ç¿#«W´;°·¹Ç®µ´c³�À»¹Ç²L±�®�½l²¯¶;«R¬F¯®µÁFÀ»«U¿
²·®�¶)³�Àá½�Ì{!L´�½�³�ºj²Hß@¹á½ã²·¶;«�ÀÇ«WÅµ«UÀ»° Â ®µÎ¸7«W¬;²·¶cËl®�½¼²·¶;«�²¯·«W«#¹Ç°x9ß;²·¶;«W´R²·¶;«Dºj®�¿#¬;ÄF²�³�²·¹Ç®µ´c³�Àcºj®µ°·²¼¹Ç°�� Â�I� ����Â ø���[����=� | Ë¯ËUÌª�«l³�ÀÇ°¯®/´F«W«H¸\²·®D°·²¯®µ·«l«W¹ÇÊµ«W´7Åµ«=ºj²¯®�¯°~³�²u«=³µº·¶\°¯Ä;Á;¹Ç´7²¯«U¯Åµ³�ÀLÌ
Í�¶;«l°·¬c³µºj«Î¯«=ÝµÄF¹»·«H¸\²·®�°¯²¯®�¯«D³�ÀÇÀ%®�½9²¯¶;«U°¯«Î«W¹ÇÊµ«W´7Åµ«=ºj²¯®�¯°¼¹Ç°� � ÿ Â øp�q�����=� | Ë��c®7³�²¯¹Ç´;ÊÎ¬)®µ¹Ç´7²¯°HÌdk'ì¾¬)³�´;°·¹»®�´#®�½�³�´�¹Ç´;¬;Ä;²
°·¹»Ê�´c³�À7¹Ç´7²¯®l²¯¶F«�Ác³�°·«W°ãº{®µ°¯²·°�� Â � � ÿ Â ø��O� �a�=� | Ë¯Ë9³�¸;¸7¹Ç²¯¹Ç®µ´F°
³�´c¸R¿�ÄFÀ»²·¹Ç¬;ÀÇ¹ÒºU³�²¯¹Ç®�´;°=Ì/ª�«Î´;®µ²·«�²¯¶c³�²l²¯¶;«#ºj®�¿#¬;ÄF²�³�²·¹Ç®µ´c³�À
ºj®�°¯²DºU³�´�Ác«�°·Ä;Á;°¯²j³�´7²¯¹+³�À»ÀÇ±R°·¿�³�À»ÀÇ«W�¹á½ Ã «�³�·«�®µ´;ÀÇ±R¹Ç´7²¯«ULÆ
«W°·²¯«H¸Î¹Ç´Î²¯¶;«�²·¹Ç¿#«I¹Ç´3²·«W¯Åµ³�ÀÇ°'°·¶;®µ·²¯«W�²¯¶c³�´y³lºj«W·²�³�¹»´�ÀÇ«W´FÊµ²¯¶
°·¹»´)ºj«�²¯¶;¹Ç°D³=Å�®µ¹+¸7°É²¯¶;«Uk�!;m�kd� °¯²·«W¬�½P¯®µ¿a²¯¶;«�·®7®µ²l´;®;¸7«
²·®~²·¶;«�´;®;¸7«W°r³�²I²¯¶;«¼º{®µ¯·«W°¯¬)®µ´)¸7¹Ç´;Ê/ÀÇ«WÅµ«UÀ�Ì@é¼ÀÇ°·®cß�²·¶;«u°·¬;ÀÇ¹Ç²LÆ
²·¹»´FÊ#³�ÀÇÊµ®�¯¹Ç²¯¶;¿ ®�½��c³�´;Ê#ºW³�´RÁc«Î¿�Äcº·¶#¿�®µ·«~¹Ç´;«{ì¾¬)«W´;°·¹ÇÅµ«
²·¶c³�´�²·¶;«�Á;¹Ç´c³�·±R²¯·«W«#Å�«W¯°·¹Ç®µ´�°¯¹Ç´cº{«#¹Ç²D¸7®7«W°/´F®µ²/·«HÝ�Ä;¹Ç¯«
²·¶;«lÊµÀÇ®µÁc³�À�ÏlÐ�Ác³�°¯¹Ç°¼ºj®�¿#¬;Ä;²j³�²·¹»®�´#¹Ç´#Ê�«W´;«Wj³�ÀLÌ
¥a`$b�cU]^V¼§ \ V î � ´cºj«r²¯¶;«r¸7¹+ºj²¯¹Ç®µ´)³�¯±É¹Ç°'ºj®�´;°¯²·¯Äcºj²·«H¸%ß Ã «
Ã ³�´7²l²¯®R°·«WÀÇ«Hºj²�³\Á)«W°¯²Î¬c®�°¯°·¹»ÁFÀ»«�Á)³�°¯¹Ç°/®�Ä;²l®�½¼¿\³�´7±\¬c®�°LÆ
°·¹»ÁFÀ»«lÁc³�°¯«W°É½�·®µ¿ ²·¶;¹Ç°~¸7¹+ºj²·¹Ç®µ´c³�¯±�½P®µ�®µÄF¼´;«W«=¸7°HÌ��F®µ�²·¶;«
¬;ÄF¯¬)®µ°¯«\®�½~°¯¹ÇÊ�´c³�Àr¯«W¬F¯«W°·«W´7²�³�²·¹Ç®µ´cæ�ºj®µ¿�¬;¯«W°·°¯¹Ç®µ´
®�D«WÅ�«W´
°·¹»Ê�´c³�ÀIºjÀÇÄ;°¯²·«W¯¹Ç´;Ê)ß%²¯¶F«D·«H¸7Äcºj²·¹Ç®µ´�®�½�¸7¹Ç¿#«W´;°·¹Ç®µ´c³�À»¹Ç²L±Î¹Ç°¼®�½
ºj·¹Ç²¯¹+ºW³�À�¹Ç¿#¬)®µ¯²j³�´cº{«µÌhâR³�¹»´l¬;ÄF¯¬)®µ°¯«r¶;«W·«u¹Ç°@²¯®¼¸7«W°jºj¯¹ÇÁ)«�®µ
·«W¬;¯«U°¯«W´7²�³¼Ê�¹ÇÅµ«W´/«U´;°¯«W¿�ÁFÀ»«r®�½%°¯¹ÇÊ�´c³�ÀÇ° Ã ¹Ç²·¶y³É°¯¿\³�ÀÇÀµ´7Ä;¿�Æ
Á)«W9®�½hÁc³�°·¹»°�½�Ä;´cºj²·¹Ç®µ´;°I«H³�º¯¶�®�½ Ã ¶;¹+º·¶�¶c³�°9°·®µ¿�«-�·¬;¶7±3°·¹+ºW³�À
¿�«H³�´;¹Ç´;ÊJ%l®µ�³�ÀÇÀÇ® Ã °9®µ´;«É²¯®Î¿�³�Èµ«{�¯«=³�°¯±�¹Ç´7²¯«U¯¬;·«W²�³�²¯¹Ç®µ´hÌ %	7²·«W¬�âHkdljm�k
¹Ç°~²·¶;«�Èµ«U±�°·²¯«W¬�½�®�l²¯¶;¹Ç°l¬;Ä;·¬c®�°¯«µÌ{!L²Î¸7«jÆ
ºj¹+¸7«U° Ã ¶;«W²·¶;«W/¹Ç²�¹Ç° Ã ®µ·²¯¶R¿�«W¯Ê�¹Ç´;ÊD² Ã ®�³�¸WäW³�ºj«W´7²¼°·Ä;Á;¹Ç´7Æ
²·«W¯Åµ³�À»°I®�'´F®µ²I¹Ç´y³É¯«=ºjÄ;¯°·¹ÇÅµ«¼¿\³�´;´F«WHÌW�F®µI«H³�º·¶D°·Ä;Á;¹Ç´7²¯«WèÆ



Åµ³�ÀLß;²·¶;«-	7¶)³�´;´;®�´R«W´7²¯·®µ¬7±\®�½u²·¶;«/«W¹ÇÊ�«W´7Åµ³�ÀÇÄ;«W°É®�½u²·¶;«Dºj®�Æ
Åµ³�·¹Ò³�´cºj« Â ®µ�³�Ä;²·®¾º{®µ¯·«WÀ+³�²·¹»®�´cË�¿�³�²·¯¹áì/¿#«H³�°¯Ä;·«W°r²¯¶;«���³�²èÆ
´;«W°·°�®�½�²¯¶;«�Åµ³�¯¹+³�´cºj« Â ®µ/«U´;«W¯Ê�±;ËD¸7¹Ç°·²¯¯¹ÇÁ;ÄF²¯¹Ç®µ´�®�Å�«WD²·¶;«
ÏlÐ�ºj®7®��¸7¹Ç´c³�²¯«W°�Ä;´)¸7«W¼ºj®�´;°¯¹+¸7«Wj³�²·¹»®�´hç7¹Ç´#®�²¯¶;«W Ã ®µj¸7°Hß7¹Ç²
¿#«H³�°¯Ä;·«W°�¹Ç´;«jü�ºj¹Ç«W´)ºj±
®�½~²·¶;«Rºj®7®µj¸7¹Ç´c³�²·«W°�½�®�yº{®µ¿#¬F¯«W°èÆ
°¯¹Ç®µ´@Ì�!P½ Ã «D³µ¸¾®µ¬;²�²·¶;¹Ç°¼«W´7²¯·®µ¬7±\¿#«H³�°¯Ä;·«/³�°~³�º{®µ°¯²�½�Ä;´cº�Æ
²¯¹Ç®µ´)³�Àµ²·®l¿#¹Ç´;¹Ç¿�¹ÇûW«µßj¶;® Ã «WÅµ«UHß�²·¶;«u®�¯¹ÇÊµ¹Ç´c³�ÀµÊ�À»®�Ác³�À�¹Ç´3²·«W¯Åµ³�À
¹Ç°y³�À Ã ³=±7°/°¯«UÀ»«=ºj²¯«H¸�Á)«HºW³�Ä;°¯«R®�½¼²¯¶;«\®�¬;²¯¹Ç¿�³�ÀÇ¹»²L±�¬;¯®�¬c«U¯²L±
®�½D²·¶;«�ÊµÀÇ®µÁc³�À~ÏlÐ Ác³�°·¹Ç°ë÷Çø·ù¯Ì Í�¶;«W·«j½�®�¯«µß Ã «�¿�ÄF°¯²�Ä;°·«
®µ²·¶;«W�ºj¯¹Ç²¯«U¯¹+³\²¯®RºW³�¬;²¯ÄF¯«#²·¶;«#ÀÇ®;ºW³�ÀI½�«H³�²¯Ä;·«W°D®�½ã²·¶;«#°·¹ÇÊ�Æ
´c³�ÀÇ°=Ì¼Í�¶;«U¯«#³�·«D¿\³�´7±�¬)®µ°¯°·¹ÇÁ;ÀÇ«yºj·¹Ç²¯«W·¹Ò³FÌ���«W·«µß Ã «D®�´;ÀÇ±
¿#«W´7²·¹»®�´¼² Ã ®�°¯¹Ç¿#¬FÀ»«%®�´;«W°=Ì � ´F«9¹Ç°%Ác³�°·«H¸l®µ´l²·¶;«Iþ |;� ÿ�´;®µ·¿
®�½u²·¶;®µ°·«�«W¹ÇÊµ«W´7Åµ³�À»ÄF«W°HÌêÍ�¶;«D®�²¯¶;«U/¹Ç°~Á)³�°¯«=¸R®�´�²·¶;«D¿�«H³�´
³�Á;°·®µÀÇÄ;²·«#¸7«WÅ7¹+³�²¯¹Ç®�´;°/®�½¼²·¶;«�«jì;¬c³�´;°¯¹Ç®µ´
ºj®7«jü�ºj¹Ç«W´7²¯°=Ì�Ð�«W²�d� � Â�� � Â øHË�}$~$~�~�} � � Â�� � Ë·ËWß � �R� � Á)«~³l°·«W²u®�½�«U¹»Ê�«W´7Åµ³�ÀáÆÄ;«W° Â ²¯¶;«W±#³�¯«l³�ÀÇÀ;´;®�´;´;«WÊ7³�²¯¹ÇÅ�«HË9®�½h²¯¶;«lºj®�Åµ³�·¹+³�´cºj«É¿�³�²¯¯¹áì
®�½�³�¬c³�·²¯¹+ºjÄ;À+³�h°¯ÄFÁ;¹Ç´3²·«W¯Åµ³�À(e � ÌC!L´ê½�³µºj²=ß=²¯¶;«W°·«�«W¹ÇÊµ«W´7Åµ³�À»ÄF«W°
¯«W¬F¯«W°·«W´7²DÅµ³�¯¹+³�´cº{«W°l®�½�²¯¶;«Î¹Ç´;¬;Ä;²l°¯¹ÇÊ�´c³�ÀÇ°lÄ;´c¸7«U~²·¶;«#ÏlÐ
ºj®7®µj¸7¹Ç´c³�²·«W°u®�Å�«Wje � ÌIÍ�¶;«W´@ß Ã «�¿�«H³�°·Ä;¯«É²¯¶;«É¹»´F«jü�ºj¹Ç«W´cºj±
®�½c²·¶;«r°¯Ä;Á;¹Ç´7²¯«U¯Åµ³�À7Á7±l²¯¶;«�½�®�À»ÀÇ® Ã ¹Ç´;Êr´;®µ´FÀ»¹Ç´;«=³�%½PÄ;´cºj²·¹»®�´c³�ÀLý

� Â � � ç3 #Ëj¡� ¢£h�¤ |�¥n¦� � Â�§ Ë/¨(©�} Â ø=Ë

Ã ¶;«W·«q  � � � ¹Ç°�³,°¯¬)«Hºj¹áåc«H¸�´7Ä;¿�Á)«W#®�½D²¯¶F«�ºj®7®µj¸7¹áÆ
´c³�²·«W°/²·¶;«#Ä;°·«W Ã ³�´7²¯°ê²¯®RÄ;°·«µß@°�³=±�«µÌ ÊcÌÇßW  � ø=ö�½�®µ/²·¶;«°¯¹ÇÊµ´)³�ÀÇ°h®�½�ÀÇ«W´;Ê�²¯¶ � � �nªJ«;ß�³�´c¸ ¦� � Â�§ ËL°9³�·«¼¸7«Hºj·«H³�°·¹Ç´;Ê/¯«{Æ³�·�³�´FÊµ«W¿�«W´7²u®�½�²·¶;«l°¯«HÝ�Ä;«U´cºj« � � ß;³�´c¸\ö �q¬R� øµÌIª�¹Ç²¯¶¬ � |ÿ ßF²¯¶;¹Ç°~º{®µ°¯²É½�ÄF´cºj²¯¹Ç®�´c³�À%¿�«H³�°·Ä;¯«W°É²¯¶;«Î°¯¬F¯«H³�¸\®�½u²·¶;«¸7¹Ç°¯²·¯¹ÇÁ;Ä;²·¹»®�´D®�½�²·¶;«�°¯²j³�´c¸F³��¸�¸¾«WÅ7¹Ò³�²¯¹Ç®µ´F°9®�Åµ«WI²·¶;«¼ºj®7®µj¸7¹áÆ
´c³�²·«W°9³=½�²·«WI¹ÇÊµ´;®�¯¹Ç´;Ê¼²·¶;«�ºj®7®µ�¸¾¹»´)³�²¯«U° Ã ¶F®µ°¯«¼º{®µ´7²¯·¹»ÁFÄ;²¯¹Ç®µ´
¹Ç°�°¯¿�³�ÀÇÀ�Ì
Í�¶;«l®µ²¯¶F«W¼ºj¯¹Ç²·«W¯¹Ç®µ´�¯«W¬FÀÒ³�ºj«W°É²¯¶;«lÅµ³�·¹+³�´cºj«U° � � Â�§ Ë�Á3±

²¯¶;« ¿#«H³�´�³�ÁF°¯®µÀÇÄ;²·«R¸7«WÅ7¹+³�²¯¹Ç®�´;°�®�½l²¯¶;«R«U´;°¯«W¿�ÁFÀ»«\®�½©²·¶;«
¹Ç´;¬;Ä;²l°¯¹ÇÊ�´c³�ÀÇ°lÄ;´c¸7«UD²·¶;«�ÀÇ®¾ºU³�À9ÏlÐ�ºj®7®µj¸7¹Ç´c³�²·«W°HÌR!L´�²·¶;¹Ç°
ºW³�°·«µß Ã «D°·«W² � � Â�§ Ë �®R¯ ° � Â�§ Ë ¯ Ã ¶;«W·« ° � Â�§ ËÉ¹Ç°¼²·¶;« § ²¯¶ºj®µ¿�¬c®�´;«W´7²l®�½u²·¶;«�ÀÇ®;ºW³�ÀuÏlÐ�º{®3®��¸7¹Ç´c³�²¯«W°ê®�½u²·¶;«�¬;¯®=äj«Hº·Æ
²¯¹Ç®µ´�®�½9³/j³�´c¸7®�¿ ¹Ç´;¬;Ä;²r°¯¹ÇÊ�´c³�À�± ®�´3²·®Oe � ß;³�´c¸  ¹»°�²·¶;««jì;¬c«=ºj²�³�²¯¹Ç®µ´�®�¬c«Wj³�²·¹»®�´hÌ/Í�¶F«W´hß�½�®µl²¯¶F¹»°/ºj®�°¯²l½PÄ;´cºj²·¹»®�´c³�ÀLß
Ã «lÄ;°·« Â ø=Ë Ã ¹Ç²¯¶ ¬ � øÉ¹Ç´;°¯²·«H³µ¸�®�½ ¬ � |ÿ Ì��® Ã ÀÇ«W²³² � Á)«R²·¶;«R°¯²j³�´c¸F³��¸�ÏlÐEÁc³�°¯¹Ç°�º{®µ¿#¬FÄ;²¯«H¸
®�Åµ«Wje � ß;³�´c¸ÎÁ)«�´ � Ác«É²¯¶;«lÁ)«W°¯²�ÏlÐRÁ)³�°¯¹Ç°9®�Å�«Wje � Ã ¶;¹+º·¶
¿�³=±ÎÁc«�² � ®µ¼¸7¹Ç·«Hºj²�°¯ÄF¿ ®�½'²¯¶F«/°¯¶;®�¯²·«W~ÏlÐ Ác³�°·«W°¼®�Å�«W
°¯®�¿#«u¸7«U°�ºj«W´)¸;³�´7²r´;®;¸7«W°I®�½�e � Ì@Í�¶;«W´hß�²¯¶F«9½�®�ÀÇÀ»® Ã ¹Ç´;Ê¼³�ÀÇÊµ®�Æ
¯¹Ç²¯¶F¿ °¯«UÀ»«=ºj²¯°r²¯¶;«�°·®�Æ¯ºW³�ÀÇÀÇ«H¸µ>�Ô=ÕjÖ�Ó=<DÖ�Û3�3Ú=�cØ0�=4�>hÔ�?Ø0@TØM¶¼Ö=Ü��ÇÜ
Â Ð@Ï~Ð@ÞuËUý
· 	¾«W²�´�¸ � ²�¸�½�®µr«WÅµ«U¯±HeG¸ Ã ¶;¹+º¯¶\¹Ç°¼³ÎÀÇ«H³=½ Â ³ÎÁ)®µ²èÆ²·®µ¿ ÀÇ«WÅ�«WÀh´F®¾¸¾«HËr®�½I²¯¶;«/²·¯«W«�Ì
· �F®µ�«UÅµ«W·±e � ³�Á)®�Åµ«l²¯¶;«ÎÁ)®µ²¯²·®µ¿�ÀÇ«WÅµ«WÀ9³�´c¸\¹Ç²¯°É² Ã ®
º·¶;¹ÇÀ+¸7·«W´He3¹W}3eGº�ß;¸7®�²·¶;«É½�®µÀÇÀÇ® Ã ¹Ç´;Êcý
ï5» � Â � � ç' �Ë �¼� Â g � ¹W} � º1i7ç' �ËWß
¦_½�b=¾¿´ � � ² � Ì

V�À�Á0bÂ´ � � ´ ¹�Ã ´ º ³�´c¸Î·«W¬;À+³µº{« �d� Á7±{g � ¹ } � º i3Ì
ª�«�´;®�²¯«É²¯¶c³�² Â øHËI¹Ç°r´;®µ²u³�¸;¸7¹Ç²¯¹ÇÅ�«r½�®µ� ÅÄ� � ÌIÍ�¶;«É¿#«Hº·¶7Æ³�´;¹Ç°¯¿E®�½%²¯¶F¹»°I°·«WÀÇ«Hºj²¯¹Ç®�´#³�ÀÇÊµ®�¯¹Ç²¯¶;¿�¹Ç°I«W°¯°·«W´7²¯¹+³�ÀÇÀÇ±/²¯¶F«�°�³�¿�«
³�°¼²¯¶F«DÀÇ®;ºW³�À@¯«WÊ�¯«W°·°¯¹Ç®µ´�Á)³�°¯¹Ç°É°¯«WÀÇ«Hºj²·¹Ç®µ´�¬;¯®�¬c®�°¯«H¸ Á7±�²·¶;«
³�Ä;²¯¶;®�¯°/÷ [;ßcàr¶)³�¬hÌ(ªTùèß)÷�ª=ù¯Ì

Æ%î £ ð V�Ç�£A]^X�P�V
ª�«\³�¬;¬;ÀÇ±�²¯¶;«RÐhÏlÐ@Þ ³�À»Ê�®µ·¹»²·¶;¿�²¯®�²·¶;«\¯«H³�À¼Êµ«U®µ¬;¶7±7°¯¹áÆ
ºW³�À9¸;³�²j³�°¯«U²~ÄF°¯«H¸ ¹Ç´�÷ [;ß�àr¶)³�¬hÌa«=ù¯ß@÷ «Tù Ã ¶;¹+º¯¶ ¹»°É°¯¶;® Ã ´ ¹»´�@¹ÇÊµÄ;·«�ø�Ì�Í�¶;¹Ç°D¸;³�²�³�°¯«W²Dº{®µ´;°·¹»°·²¯°Î®�½j[3öJ�#³µº{®µÄ;°·²¯¹+º Ã ³=Å�«jÆ
½�®�¯¿�°u·«Hºj®µj¸7«H¸�¹Ç´�³ÎÁ)®µ·«W¶;®µÀÇ«µÌ�k9³�º¯¶ Ã ³=Åµ«j½�®�¯¿ ¶)³�°��nªJ«
²·¹»¿�«I°�³�¿�¬;ÀÇ«W° Ã ¹Ç²¯¶{È0É � øHö7Ê%°¯«Hº�ÌIÍ�¶F«u²·®µ¬-��ö;ø Ã ³=Åµ«{½�®µ·¿#°·«W¬;¯«U°¯«W´7²Î²¯¶;«Î®µ´;«U°~¬F¯®µ¬)³�Ê3³�²¯«H¸ ²¯¶F¯®µÄFÊµ¶R°j³�´c¸7°·²¯®�´;«�À+³=±µÆ
«W·° Â �¯°j³�´c¸ Ã ³=Å�«j½�®�¯¿#°G%3Ë@³�´c¸Î²·¶;«�Ác®�²¯²·®µ¿��µöFø Ã ³=Åµ«{½�®µ·¿#°
·«W¬;¯«U°¯«W´7²�²¯¶F«#®µ´F«W°D²·¶;¯®�Ä;Êµ¶�°·¶c³�ÀÇ«�À+³=±µ«U¯° Â �¯°¯¶)³�ÀÇ« Ã ³=Å�«jÆ
½�®�¯¿�°;%3ËUÌ��@¹ÇÊµÄF¯«{��³�´c¸�õ�°¯¶F® Ã ²¯¶F«�²¯®µ¬
øHö�ÊµÀÇ®µÁ)³�À'ÏlÐ@Þ
Å�«Hºj²¯®�¯°D³�´c¸ ²¯¶;«Î²¯®�¬�ø=ö�Ð@ÏlÐhÞ�Åµ«=ºj²¯®�¯° ÂPÃ ¹»²·¶q  � øHö�ËWß·«W°¯¬)«Hºj²·¹»Å�«WÀÇ±3Ì�Í�¶;« ² Ã ®�¸7¹Ë��«U¯«W´7²\°¯«WÀÇ«Hº{²¯¹Ç®µ´úº{¯¹Ç²¯«W·¹+³�¸7¹Ç°LÆ
ºjÄF°¯°¯«=¸\¹Ç´#²¯¶F«~¬F¯«WÅ7¹Ç®µÄ;°r°¯«=ºj²¯¹Ç®µ´\±7¹Ç«WÀ+¸7«H¸�³�ÀÇ¿#®�°¯²9²·¶;«l°�³�¿�«
·«W°¯Ä;ÀÇ²=çI²¯¶;«�®µ´;ÀÇ±�¸7¹Ë�%«W¯«U´cºj«#¹Ç°/²·¶;«�®µj¸7«WÎ®�½�²¯¶;«�À+³�°¯²l½�« Ã
Ác³�°¯¹Ç°Î½�Ä;´)ºj²¯¹Ç®µ´F°HÌ
�@¹ÇÊµÄ;·«H[�°¯¶F® Ã °�³�ºj·®µ°¯°èÆ�¬FÀ»®�²#®�#¬;·®�Æ
äj«=ºj²¯¹Ç®µ´ ®µ´7²¯®�²¯¶;«êåc¯°·²/³�´c¸\°·«WÅµ«U´3²·¶�ÐhÏlÐhÞ�Å�«Hºj²·®µ¯°=ÌlÍ�¶;«
¬)®µ¹Ç´7²¯°�¹»´)¸7¹+ºW³�²·«H¸
Á7±ÂÌ�³�´)¸^Í�ºj®µ·¯«W°·¬c®�´c¸�²¯®�°�³�´)¸�³�´c¸
°·¶c³�ÀÇ« Ã ³=Å�«j½�®�¯¿#°=ßI¯«W°·¬c«=ºj²¯¹ÇÅµ«UÀ»±7Ì�é ºj®µ¿�ÁF¹»´)³�²¯¹Ç®�´�®�½~²·¶;«
ºj·®µ°·°LÆL¬;ÀÇ®µ²�³�´c¸�²¯¶;« ¬;ÀÇ®µ²¯°�®�½©Ð@Ï~Ð@Þ Å�«Hºj²·®µ¯°R³�À»ÀÇ® Ã °Î®µ´;«
²·®/¿�³�Èµ«r«H³�°·¹»«U�¹»´7²·«W¯¬;·«W²�³�²¯¹Ç®µ´�®�½ Ã ³=Åµ«j½P®µ¯¿ ³�´c³�ÀÇ±3°·¹Ç°u³�´c¸
ºjÀÇÄ;°·²¯«W·¹Ç´;ÊcÌ

Î@î ò ï ¥I¨©ó ¥I¥ ï ñ ð
Í�¶;«�ºjÀÇ®µ°·«D·«WÀ+³�²·¹»®�´;°¯¶F¹»¬�Á)«W² Ã «U«W´�²¯¶;«�ÏlÐ�²¯�³�´;°L½P®µ¯¿�³�´c¸
¸7¹Ç°jºj¯«W²·«�ºj®µ°·¹Ç´;«R²¯j³�´;°è½�®µ·¿ Â�Ï àrÍ¼Ë Ã ³�°#¬)®µ¹Ç´7²¯«H¸ ®µÄ;²�¹»´
÷�ÐUù¯Ì�!L´\½�³�ºj²Hß Ï àrÍE¹Ç°/³�ÀÇ¹Ç¿#¹Ç²¯¹Ç´;ÊÎºW³�°·«�®�½ãÏlÐ7ÍE¹á½u²·¶;«D°·¹ÇÊ�Æ
´c³�ÀÇ°/Ä;´c¸7«U#ºj®µ´;°·¹+¸7«W�³�²¯¹Ç®µ´�®�Ác«U±�²¯¶;«�åc·°¯²Î®µ�¸¾«W#âR³�·Èµ®�Å
¬;·®;ºj«W°¯°=Ì Í�¶F«W¯«j½P®µ¯«�ß Ã «�ºj®µ´Hä{«Hºj²¯ÄF¯«�²¯¶c³�²#²¯¶F«RÀÇ®¾ºU³�À~º{®�Æ
°·¹»´F«¼²¯j³�´;°è½�®µ·¿ Â ÐhàrÍ¼Ë�¹Ç°u³lÀÇ¹Ç¿#¹Ç²¯¹Ç´;Ê¼ºU³�°¯«l®�½h²¯¶;«ÉÀ»®;ºW³�À�ÏlÐ
²·�³�´F°L½�®�¯¿ ¬;·®µ¬)®µ°¯«=¸�¹»´�²¯¶F¹»°l¬c³�¬c«UHÌ/élºj²¯Ä)³�Àuºj®�¿#¬c³�¯¹Ç°¯®�´
Á)«W² Ã «W«W´�²¯¶;«�ÐhàrÍ ³�´c¸RÐhÏlÐ7Í�¹Ç°~ºjÄF¯¯«U´3²·ÀÇ±RÄ;´c¸7«U~¹Ç´7Åµ«U°LÆ
²·¹»Ê7³�²·¹»®�´hÌ
ª�«�³�ÀÇ°¯®�´;®µ²·«�²·¶c³�²Î¹Ç²�¹Ç°y³ °¯²·�³�¹ÇÊ�¶3²è½�®µ Ã ³��¸,«jì;«W�ºj¹Ç°·«

²·®�«jì;²¯«W´c¸ ²¯¶F«D³�ÀÇÊµ®�¯¹Ç²¯¶F¿ ½P®µ�¹Ç¿�³�Êµ«W°rÁc«=ºW³�Ä;°·«�®�½I¹»²·°~ºj®�´7Æ
°·²¯¯Ä)ºj²¯¹Ç®µ´@ÌIÍ�¶;«l¹»¿\³�Ê�«�Åµ«W·°¯¹Ç®µ´\®�½I²¯¶;¹Ç°¼³�À»Ê�®µ·¹»²·¶;¿ ¿�³=±/Á)«
Ä;°·«j½�Ä;À�½�®µr²¯«{ì¾²·Ä;¯«ê°¯«WÊ�¿#«W´7²�³�²¯¹Ç®µ´�¬;¯®�Á;ÀÇ«W¿#°=Ì�@¹Ç´c³�ÀÇÀÇ±3ß Ã «Î¯«W¿\³�¯È�²¯¶c³�²l²¯¶;«Î°�³�¿#«/°·¬;ÀÇ¹»²·²¯¹Ç´;Ê�¬;·®;ºj«W°¯°
ºW³�´�Ác«�ÄF°¯«H¸y½�®µ9°·¹ÇÊµ´c³�À¾º{ÀÒ³�°¯°·¹ å%ºW³�²·¹»®�´�¬;¯®�Á;ÀÇ«W¿#°=ÌW�F®µuºjÀ+³�°LÆ
°·¹ å%ºW³�²·¹»®�´hß Ã «l¯«U¬;À+³µºj«l²¯¶F«~ÏlÐ�Ác³�°·¹Ç°ãºj®�¿#¬;ÄF²�³�²·¹Ç®µ´ÎÁ3±�²·¶;«
ÀÇ¹Ç´;«H³�h¸7¹Ç°�ºj·¹»¿�¹Ç´c³�´7²c³�´c³�ÀÇ±7°¯¹Ç°)®�½1�@¹»°·¶;«W=ßµ³�´c¸É²·¶;«uºj®�°¯²%½PÄ;´cº·Æ
²·¹»®�´�Á7±D²·¶;«~ºjÀ+³�°¯°¯¹áå�ºU³�²¯¹Ç®�´#«W·¯®µr®µr°¯®�¿#«r½�ÄF´cºj²¯¹Ç®�´c³�À;¿�«H³=Æ
°·Ä;¯¹Ç´;Ê�²·¶;«
�j¸7¹Ç°¯²j³�´cºj«U°;%E³�¿#®�´;Ê�º{ÀÒ³�°¯°·«W°HÌ ª�«�³�·«�ºjÄ;èÆ
·«W´7²¯ÀÇ±�¹Ç´3Å�«W°¯²·¹ÇÊ3³�²·¹Ç´;Ê/²¯¶F¹»°lÓ»Ô=ÕjÖ�Ó%ÓË�6�cØjÖ�Û����ÒÜUÕUÛ��6�Z�6�cÖ7�7ÙãÖ7�cÖ�ÓÑ4Ò Ü��ÇÜ Â ÐhÐ Ï é~Ër³�´)¸�º{®µ¿#¬)³�¯¹Ç´;Êl¹Ç² Ã ¹»²·¶#²·¶;«lÀ»®;ºW³�Àh¸7¹Ç°�ºj·¹Ç¿#¹áÆ



0 50 100 150 200 250

0
10

0
20

0
30

0
40

0

0 50 100 150 200 2500 0.5 1 1.5 2 2.5

Figure 1

Time (msec)
0 50 100 150 200 250

 
9

 
7

 
5

 
3

 
1

0 50 100 150 200 2500 0.5 1 1.5 2 2.5

Figure 2

Time (msec)

0 50 100 150 200 250

 
9

 
7

 
5

 
3

 
1

0 50 100 150 200 2500 0.5 1 1.5 2 2.5

Figure 3

Time (msec) LKL Coord #1

LK
L 

C
oo

rd
 #

7

-800-600-400-200 0 200 400 600

-6
0

-2
0

0
20

40
60

....

........
....

.
..

.
.
...
..
.
....

....
.

.

.

.
..
...........

...

..
. ..
..
.
..
.
..

.
...
.....
.

...

..
...
.
....

.

...

.

..........
..

.
.

..

.....

...
.

.... .

.

.
..
......

.

...
.
..
.... .
.

....
.
.
.
..
....

..

.
........
.
.

.
.

.

. .
...

....

Figure 4

´c³�´7²%Ác³�°¯«W° Â Ð Ï ÞrË%®�½1	;³�¹Ç²¯®�³�´)¸~àr®�¹á½�¿�³�´/÷ ªUù¯ß�÷ [)ßHàr¶c³�¬hÌ�[�ù¯ß
÷�yUùèÌ

Ó%î §AVMNjV¼§RV ð ¨_V©¥
÷Çøjù-	%Ì�ª�³�²�³�´c³�Á)«µßa�jÏl³�¯¶7Ä;´F«W´7Æ¯Ð%®cÑ«UÅµ«l«jì;¬c³�´F°¯¹Ç®µ´#³�´c¸ê½�³µº�Æ
²¯®��³�´c³�ÀÇ±7°¯¹Ç°=ý%²¯¶;«U®µ¯«U²¯¹+ºW³�À)¯«U¿�³�·È7°�³�´c¸Î³�¬;¬;ÀÇ¹+ºW³�²¯¹Ç®µ´;°=ß %
¹Ç´B)Û�Ö��¾Ü59=Ô7Ù2�ZÕuÛ�ÖE8TÚ;Ø�ÖuÔ7�W×�9(+0�W×HÔ�Û0�-9dBC�;Ø�Ô�Û Ò$×aØ Ù¯Ö=Ù��ÇÜjÙ�9Ù©ØjÕ0�ÇÜ���Ô��ÛÚ%Ú��)ÕjÙ���Ô��¾Ü ×�Ü Ö��1��Ô��ÝÕuÛ�Ô=ÕjØjÜjÜHØ{Ü{ß Â ôIj³�Ê�Ä;«HËWß
¬;¬hÌ=«µõJª$Þ�«J«µöFßµôIÄ;Á;ÀÇ¹Ç°¯¶F¹»´FÊ-��®�Ä;°¯«É®�½h²¯¶F«~àrûW«Hº·¶;®�°¯ÀÇ®�Åµ³�È
é~ºW³�¸7«W¿�±�®�½�	;ºj¹Ç«W´)ºj«W°HßIø$ßn«nªFÌ

÷��=ùDâ�ÌZàDÌ�ª�¹Òº·È�«W¯¶c³�Ä;°¯«UHßá��µÖ5.;Ù¯Ø3�ãâ\Ö�@�ØWÓÇØjÙá��)Ö�Ó Ò Ü��ÇÜ
×WÛ�Ô7�äBC�;ØjÔ�Û Ò ÙèÔ Ø Ôè×jÙ�årÖ�Û�ØUÌ�ª�«WÀÇÀÇ«W°·À»«U±3ß)â\éDý)é Ï ôh«{Æ
²¯«W·°Hß)Ð%²�¸�Ì»ß%ø$ßnß7[cÌ Ã ¹»²·¶R¸7¹Ç°¯Èµ«U²¯²¯«�Ì

÷ õ=ù�zDÌ(�)³�´;Ê)ß���ô@«W·°¯®µ´)³�À'º{®µ¿#¿�ÄF´;¹»ºW³�²¯¹Ç®µ´@Ì %;Ì
÷ [�ù-�/Ì(	;³�¹Ç²¯®cß�>hÔHÕjÖ�ÓoÚ�ØjÖTÙ�Ú7Û�Ø�ædçHÙLÛ�Ö�ÕjÙ���Ô7��Ö��1��+jÙPÜ�áj.n.)ÓF��ÕjÖE4
Ù��PÔ��7ÜHè%Ü��6��8�Ö{>����UÛ�Ö�Û Ò ÔL×�¶�ÖTÜUØ{ÜWÌ~ô�¶ Ï ²¯¶;«W°·¹Ç°Hß Ï «W¬;²HÌ

®�½~âR³�²¯¶;«U¿�³�²·¹+ºj°Hßoéã³�ÀÇ«{ê�´;¹ÇÅ�«W¯°·¹»²L±7ßd��« Ã �É³=Åµ«W´@ß9àrÍ
ön«Jªn�µöZê�	¾éDß Ï «Hº�Ìhø�ßJß�[)Ì

÷�ª=ù�l/Ì$l/ÌHàr®�¹á½�¿�³�´~³�´)¸��/Ì$	;³�¹Ç²¯®)ß���àr®µ´F°¯²¯·Äcºj²·¹»®�´;°h®�½cÀÇ®;ºW³�À
®µ·²¯¶;®�´;®µ·¿�³�À�Á)³�°¯«U°%½�®�hºjÀ+³�°¯°·¹áå�ºW³�²·¹Ç®µ´/³�´c¸É·«WÊµ·«W°¯°·¹»®�´hß %ÖuÔ��M.;Ù¯ØjÜ Ü Ø��1��Ú�Ü�álÕ�ÖJ��9 Ø Õ0�69�ÕãÖ�Û��ÇÜ ×WØ�ëØWÛ��PØd+Wß�Åµ®µÀLÌ�õ;ø$ß;ß
¬;¬hÌ@ø�ß;ø5Þ�ø$ßn«;ß7ìµÄ;ÀLÌhø$ßnß7[cÌ

÷�«=ù��/Ì�	;³�¹Ç²¯®E³�´c¸Ql/Ì�l/Ìlàr®µ¹á½�¿�³�´hßU�'m©«W®µÀÇ®µÊ�¹+ºW³�À/¹Ç´7½P®µLÆ
¿�³�²¯¹Ç®µ´Î«jì;²¯j³µºj²·¹»®�´�½�¯®�¿ ³µºj®�Ä;°¯²·¹+º Ã «WÀÇÀáÆ�ÀÇ®�ÊµÊµ¹Ç´;Ê Ã ³=Å�«jÆ
½�®µ·¿#°�Ä;°¯¹Ç´;Ê ²¯¹Ç¿#«jÆP½�·«HÝ�Ä;«W´cºj±�³�²¯®�¿#°=ß %Ýí�ØjÔ5.(� Ò Ü���Õ{ÜWß
ø�ßJßnª;Ì@°¯ÄFÁ;¿#¹Ç²¯²·«H¸%Ì

÷�Ð=ù�l/Ì{ì)Ì#àrÀ+³�·Èµ«µßî�'l�«UÀÒ³�²¯¹Ç®µ´ Á)«W² Ã «W«W´ ²·¶;« Ïl³�·¶3ÄF´;«W´
Ð%®cÑ«WÅµ«ú³�´c¸ ºj®µ°·¹Ç´;«�²¯j³�´;°è½�®µ·¿#°=ß %�+5ædæïÕuÛ�Ô=ÕjØ�Ø3�7�6�=8=Ü ×ÕãÖ�Û{Ù�Ú9ß7Åµ®�ÀLÌ%ø��nyFßµ¬F¬hÌcõJªnß$Þ;õn«�ö;ßn��®�Å�Ì%ø$ßnyFøµÌ

÷�y=ù��/ÌU	;³�¹Ç²·® ³�´c¸ðlêÌAl/Ì\àr®µ¹á½�¿\³�´hßÛ��Ð�®;ºW³�À�¸7¹Ç°�ºj·¹Ç¿#¹áÆ
´c³�´7²�Ác³�°¯«W°#³�´c¸�²·¶;«W¹Ç#³�¬F¬;ÀÇ¹ÒºU³�²¯¹Ç®�´;°Hß %Âñn9Mò�Ö=Ù2�¾Ø0��Ö=Ù24��ÕjÖ�Ó(+0�yÖE8E�6��8yÖ��1�ôóW�ÇÜ���Ô7�;ß7Åµ®�ÀLÌnª;ß7´;®)Ìn[)ßµ¬F¬hÌ;õµõJÐ$Þ¾õJªnyFß
ø�ßJßnª;ÌC!L´7Å7¹»²·«H¸�¬c³�¬)«W=Ì


