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ª£§5oFi���VØÚÆ�²Gµ[´§;¬��Ñ£¬�¶3Ï&¦¸¯;¥*ª
¾�;¬fÔ]³A¬�®S°�Á�²£¾ ô È Õ[ª£®S¶Å§Q³�°.¥Å¬��;²G�§ °�ª«®Ï&�¬�ª«òÅ¥�ª~Ñ£²[°�¦¸®�®Sª"Ý  ¸ÑG¬�ª£·¸¦ ¹ ®A»|¬�®G¯;´pµ�ª£§;¬�¶/»|¬�¯;¥A²[¶A§�Ò
Ù�²ËÏ °�ª«®÷ÏZ¬Ð²ËÑG¬�.°�²G»3¬ ¯;¥A¦¨§6©A�²£µS·¸¬�»"! Å�¬�·¸´

ªË¯�¦¸ÑG¬ °�²£�©A³S§ ¾�;¬fÔG³S¬�®S°�Á÷¦¨§ù²£®A¬ ³S§Q¬�¾�³A·À¬�ÑÉ¦¨¶[¬�®S°�¬

§;²£³A.°�¬GÒ �Úµ�§Q¬�;ÑG¬>¦½®ù¤�ª«µA·½¬ÍÜk¯;¥Sª«¯�¦½®ùª£® Ý£æk»|¦¸·¸´
·½¦¸²G®>ÏI²£.¶�°�²G·¸·½¬�°�¯;¦½²£®è²£¾Û®A¬�Ï�§;Ï&¦½;¬$¯;¬�ÎÉ¯�¯;¥A¬3�¬�·¨ªË¯;¦½Ñ£¬
¾��¬�Ô]³A¬�®S°�ÁÀ¶[¦¨§Ö¯�;¦½µA³[¯�¦¸²G®Ä²«¾M[Hi�n�m$#)[?lOn�m*¦½§ ôHÊ áGé�Â ô á£æ Ê
Æy²£ ô Ò ôfà Â ô È Õ�Ï&¥S¦½°.¥Ð¦½®S¶[¦¨°�ª«¯;¬�§�ª6�¬�ªG§Q²G®Sª«µA·½Á °�·¸²]§Q¬
¾��¬�Ô]³A¬�®S°�Áå»Åª«¯�°.¥8ÕÞÏ&¥A¦½·¸¬�¯�¥A¬ [?lOn�m�V8Ø$#�[?lOn�m±�ª«¯;¦½²(¦¨§
æSÒ æGæ]é�Â ô ÕÉª|§Q³Aµ�§Ö¯.ª«®]¯;¦¨ª«·8¶[¦¨§;©Sª«�¦º¯ÖÁGÒ

Û¯P%Ì�ó Û¹P %'&'(%'& )+*�, Æ�%�&-(%'& È
�"|�~-. Â ��y�~'. ôHÊ á]é�Â ô á«æ Ê ô Ò ôfà æAÒ ô é
§;¦¸® ¹ ¬�¶:ÂË§;¦¸® ¹ à Â ô á£æ Ê æSÒ æGæ]é ´ Ê Ò à æ
�"yr~-.)t�{ Â �"yr~-.)t à Â«á Ê Ò Ë ô Ò Ë æ
§�ª«® ¹ ÂË§;¦¸® ¹ ¬ ôHÊ áGé2Â à ô�Ë ÝAÒ Ë Ë Ò æ�È
� ·¸·�Û¹P%Ì`Â�Û¯P Ò Ý Ë ´ïæAÒ ô È
¤�ª«µA·½¬
ÜAóAß Î[ª£»|©A·¸¬Þ¦½®[¿S¬f°�¯;¦½²£®A´p�²É²«¯I¾�;¬fÔG³S¬�®S°�Á/�ª«¯;¦½²G§
Ù�²ËÏI¬�ÑG¬�fÕ�§;¦½»3©S·¸Á±·½²É²£òÉ¦¸® ¹ ¾�²£|°�·½²G§;¬*�¬�·¨ªË¯�¦¸ÑG¬/¾��¬�´Ô]³A¬�®S°�¦½¬�§$µ�¬�¯ÖÏZ¬�¬�®±ª«®±¦½®[¿S¬f°�¯;¦½²£®Äª£®S¶À¦¸¯�§$°�ª«®S¶A¦½¶Aª«¯;¬

�²É²«¯Ú¦¨§�¦¸®�ª«©A©A�²£©S;¦¨ªË¯�¬£Õ ¹ ¦½Ñ£¬�®è¯;¥Sª«¯Þ§;²£»|¬$¦½®[¿S¬f°�¯�¦¸²G®S§ª£;¬&�¬�·¨ªË¯�¦¸ÑG¬�·½Á
�ª£;¬&ª£®S¶ÕV�/\à�V8WHo;V8ØZ¯�²
²[°�°�³A »$³�°.¥3·½¬�§�§
¾��¬�Ô]³A¬�®G¯�·¸Á/¯;¥Sª£®�¯�¥A¬��²]²£¯^¾�²£�»�Ò
¤^¥É³S§�¦½®�²£.¶[¬�^¯�²Åµ�¬3ª«µA·½¬Þ¯;²*�ª£®AòÅ¯;¥S¬³[Hi�n�m0#�[?lOn�m

ª£®S¶ [lOn�m2VØ$#�[?lOn�mÍ°�ª£®S¶[¦¨¶AªË¯�¬�§|¬\SW¬�°�¯;¦½Ñ£¬�·¸ÁGÕI¦¸¯*¦¨§Å®A¬f°�´
¬f§;§�ª«�ÁÀ¯;²�µ�¬èª£µA·½¬�¯�²±ÔG³�ª«®]¯;¦¸¾�ÁÄ¥A²ËÏöÏI¬�·½·&¬�ªG°.¥ÄúA¯.§
Æy²£è¶[¬�Ñ]¦¨ªË¯�¬�§�¾��²£» È ¬�Î[©L¬�°�¯;¬�¶ù¾��¬�Ô]³A¬�®S°�Á�¶[¦½§Q¯;�¦½µA³[´
¯�¦¸²G®S§�Òû¤C²E¶[²k§;²SÕ�ÏI¬è³S§;¬Í§;¦½»3©S·¸¬Í®A²£®[´ê©Sª£�ª£»3¬�¯;�¦½°
§Q¯�ª«¯;¦¨§Ö¯�¦½°�§b¯;²3°�ª£·½°�³A·½ª«¯;¬&¯�¥A¬2©S;²GµSª«µA¦½·½¦º¯ÖÁ�²«¾Cª�©Sª£Q¯�¦½°�³[´
·¨ª« %'&'(%'& �ª«¯;¦½²$µÉÁÅ¬�ÎAª«»|¦½®A¦½® ¹ ¥A²ËÏ¢¾��¬�Ô]³A¬�®]¯;·½ÁÅ²«¯;¥S¬�
§;³S°.¥Ä.ªË¯�¦¸²]§
¦½®(ª>§;¦½»3¦½·¨ª«3�ª£® ¹ ¬/¥�ª~Ñ£¬/µL¬�¬�®(§;¬�¬�®k¦¸®¯�¥A¬�°�²£�©A³S§�Ò+R�¦ ¹ ³A;¬ ô ¦½·¸·½³S§Q¯;.ªË¯;¬f§2§;³S°.¥èª/¥S¦½§Q¯;² ¹ .ª«»ÆyµSª£§;¬�¶Í²£®Í¯;¥A¬|·½² ¹ ²«¾Z¯;¥A¬|.ªË¯;¦½²G§Ú¯�²�¾�²[°�³S§Þ»|²£�¬3ª«¯Q´¯�¬�®]¯;¦½²£®±²G®À¯;¥A¬�¬�ÎÉ¯;�¬�»Åª È Òè¤^¥A¬/¥A¦¨§Q¯;² ¹ �ª£»0¦¨§�¯�¥A¬�®
§;»|²]²£¯;¥A¬f¶*ª£®S¶/®A²G;»Åª£·¸¦½ð�¬f¶/ª£§Iª«®�ª«©A©A�²~Î[¦¸»Åª«¯;¦½²£®Å²«¾
¯�¥A¬2©A�²£µ�ª«µA¦½·¸¦¸¯ÖÁ�¶A¬�®S§;¦º¯ÖÁ3¾�³A®�°�¯;¦½²£®/¾�²£ ¯�¥A¦¨§ ¬�§Q¯;¦½»ÅªË¯�²£
Æ )+*�, Æ�%�&'(%�& È;È Õ^Ï&¥A¦¨°.¥¢ÏZ¬è°�ª«®(¯;¥A¬�®E³�§Q¬"¯�²ÀÔ]³Sª£®]¯;¦¸¾�Á
¯�²3Ï&¥�ªË¯&¬�ÎÉ¯;¬�®]¯2ª ¹ ¦¸ÑG¬�®�°�ª«®�¶[¦½¶SªË¯;¬ )1*�, Æ %�&-(%'& È Õ�§Q³S°.¥ªG§ )1*�, Æv§;ª£® ¹ Â«§Q¦½® ¹]È32 Ò ô éÉÕgúS¯�§3²£³A�¬�»|©A¦½;¦¨°�ª£·¸·½ÁÀ»|²«¯;¦¸´ÑËªË¯�¬�¶k¬�Î[©�¬f°�¯.ªË¯;¦½²£®�§�ÒÀ¤^¥A¬*�¬�·¨ªË¯�¦¸ÑG¬/©L²G§;¦º¯�¦¸²G®k²«¾&¯�¥A¬
°�ª«®S¶[¦¨¶Aª«¯;¬&©Sª£¦¸�¦¸® ¹ §�²£®3¯;¥S¬ ¹ .ª«©A¥|§Q³ ¹£¹ ¬f§Ö¯.§\¯;¥Sª«¯b¯;¥A¦¨§¬f§Ö¯�¦¸»ÅªË¯�²£Þ¦¨§Þ¦¸®S¶A¬�¬�¶Í¦½®[¾�²£�»ÅªË¯;¦½Ñ£¬ ¹ ¦½Ñ£¬�®è¯�¥A¬3¯�ª£§;ò�²«¾.ª«®AòÉ¦½® ¹ ©�²£¯;¬�®]¯�¦½ª£·8;²É²£¯Q´ê¦¸®[¿�¬�°�¯�¦¸²G®�©�ª«¦½;¦½® ¹ §�Ò
Ù�²ËÏI¬�ÑG¬�fÕ ¬f§Ö¯�¦¸»Åª«¯;¦½® ¹ ¯;¥A¬f§Q¬ ¶[¦¨§Ö¯�;¦½µA³[¯�¦¸²G®S§

©A�¬�§;¬�®]¯.§ ªÞ©A�²£µA·½¬�» ¹ ¦½Ñ£¬�®3¯�¥SªË¯ ¯�¥A¬&¯�;³A¬�ª£·¸¦ ¹ ®S»3¬�®]¯�§Ævª«®S¶k¥A¬�®S°�¬*¾��¬�Ô]³A¬�®S°�Á±.ªË¯�¦¸²]§ È µ�¬�¯ÖÏZ¬�¬�®Ä¦½®[¿S¬f°�¯�¦¸²G®S§



singed/sing (-4.9)
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sang/sing (0.17)

singed/singe (1.5)

sang/singe (5.1)

took/take (-0.35)

0.25

log(VBD/VB)

taked/take(-10.5)

R�¦ ¹ ³A�¬ ô ó ø §Q¦½® ¹ ¯�¥A¬ )1*�, Æ %�&-(%�& È ¬f§Ö¯�¦¸»Åª«¯;²£$¯;²è.ª«®Sò©L²«¯;¬�®]¯;¦¨ª«·��c�5476��c�"©Sª£¦¸.§I¦¸®�ß ® ¹ ·½¦½§;¥
ª«�¬Å®A²£¯3ª£§�§;³A»|¬�¶Í¯;²èµL¬*òÉ®A²ËÏ&®±¦½®Äª£¶AÑ~ª£®S°�¬GÒ�¤^¥]³�§
¯;²Êª£©A©A�²~Î[¦¸»ÅªË¯�¬E¯;¥A¦¨§k¶[¦¨§Q¯;�¦¸µA³A¯;¦½²£® ª«³[¯�²£»ÅªË¯�¦½°�ª«·½·¸ÁGÕ
ÏI¬�»Åª£ò£¬�¯;¥A¬Ê§;¦½»3©S·¸¦¸¾�ÁÉ¦¸® ¹ ªG§;§;³A»|©[¯�¦¸²G® ¯�¥SªË¯6¯�¥A¬
¾��¬�Ô]³A¬�®�°�Áö.ªË¯�¦¸²]§¢µ�¬�¯ÖÏZ¬�¬�®ç¦¸®A¿S¬�°�¯;¦½²£®S§åª£®S¶=;²É²«¯.§
Æ�·¨ª« ¹ ¬�·¸ÁÄª£®¢¦½§�§Q³S¬�²£¾Ú¯�¬�®S§;¬èª«®�¶k³S§�ª ¹ ¬ È ¦¨§|®A²«¯*§;¦ ¹ ´®A¦¸ú�°�ª£®]¯;·½Á>¶[¦�SL¬�;¬�®G¯
µL¬�¯ÖÏI¬�¬�®À;¬ ¹ ³A·¨ª«�ª«®�¶>¦½;�¬ ¹ ³A·¨ª«»|²£�©A¥A²G·¸² ¹ ¦¨°�ª«·L©A�²[°�¬�§�§;¬�§�Ò¤\ª£µA·¸¬ Ê ª«®S¶ÚR�¦ ¹ ³A;¬�á>¦¸·½·¸³�§Ö¯��ª«¯;¬�¯;¥Sª«¯|¯;¥A¦¨§|§Q¦½»3´©A·½¦º¾�ÁÉ¦½® ¹ ª£§�§Q³S»3©A¯;¦½²£®�¦½§&§;³A©A©L²£;¯;¬f¶*¬�»3©S¦¸�¦½°�ª«·½·¸ÁGÒhÌ2¬�´§;©A¦º¯�¬"·½ª£ ¹ ¬�·½¬�»|»Åª�¾�;¬fÔ]³A¬�®S°�ÁÄ¶[¦�SL¬�;¬�®S°�¬f§|µ�¬�¯ÖÏZ¬�¬�®�¬ ¹ ³S·½ª£�ª«®S¶�¦½;�¬ ¹ ³A·½ª£�ß ® ¹ ·¸¦¨§;¥�ÑG¬��µS§�Õ[¯;¥A¬�¦¸2;¬�·½ª«¯;¦½Ñ£¬¯;¬�®S§;¬I.ªË¯�¦¸²]§8¾�²G�µ�²£¯;¥8%�&-(%�& ª£®S¶9%'&-:%�& ª£;¬^Ô]³A¦¸¯;¬^§Q¦½»3´
¦½·½ª£ ¦¸®3¯�¬��»|§Û²«¾L¯;¥A¬�¦¸Û»3¬fª«®S§Ûª«®S¶Å¶[¬�®S§;¦º¯ÖÁ$¾�³A®S°�¯�¦¸²G®S§�Ò
Ûb¬��µS¤ZÁÉ©�¬ %�&-(%�& %�&':%�& � Ñ ¹ ÒhÉC¬�»|»ÅªBRS;¬fÔ<;
Å&¬ ¹ ³A·¨ª« Ò Ý Ê é Ò é Ê È Ý2È ô
ñï�;¬ ¹ ³A·¨ª« Ò Ý Ê á Ò é�È ô ô é Ê æ2È
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R�¦ ¹ ³A�¬�á[ó�ÌÚ¦½§Q¯;�¦½µA³[¯;¦½²£®�ª«·Z§;¦½»3¦½·¨ª«�¦º¯ÖÁ�µ�¬�¯ÖÏZ¬�¬�®±�¬ ¹ ³[´·¨ª«�ª«®�¶*¦½;�¬ ¹ ³A·¨ª«I¾�²£�»Å§I¾�²£��c�54>=����
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¯;¦½²G§2¾��²£»¼ª«®Íª«³[¯�²£»ÅªË¯�¦½°�ª«·½·¸Á"¬�ÎÉ¯��ªG°�¯;¬f¶ÄÆyª£®S¶è®S²£¦¨§QÁ È§;¬�¯Í²£¾*Ñ£¬�;µÐ©�ª«¦½�§Í¬�Î[¥A¦½µA¦¸¯;¦½® ¹ §;¦¸»|©A·½¬¢ª«®S¶Ð³S®S°�²G®[´
¯;¬f§Ö¯�¬�¶¢§;³[ë|Î[ª«¯;¦½²£®¢Ï&¦¸¯;¥¢¯;¥S¬è°�ª«®S²£®A¦¨°�ª£·Zâ�VØ"§;³[ë|ÎgÒ
¤^¥A¦¨§C¶[¦¨§Q¯;�¦¸µA³A¯;¦½²£®
¦¨§8�¬�´ê¬�§Q¯;¦½»ÅªË¯;¬f¶Þª£§Cª£·¸¦ ¹ ®S»3¬�®]¯�§g¦½»3´©A�²ËÑ£¬GÕCµA³[¯|ª�§Q¦½® ¹ ·¸¬Å¾�³S®S°�¯�¦¸²G®Ä°�²£®]¯�¦¸®É³A¬f§Þ¯;²è©S;¬f¶[¦½°�¯¾��¬�Ô]³A¬�®�°�Á¢�ª«¯;¦½²G§�²«¾$³S®Sª«·½¦ ¹ ®A¬�¶ÌÆ�·¨ª« ¹ ¬�·½Á¢¦¸��¬ ¹ ³S·½ª£ ÈÏI²£.¶"©Sª«¦½�§2¾��²£»÷¯;¥A¬3²£µ�§Q¬�;ÑG¬�¶�¾��¬�Ô]³A¬�®�°�Á"²«¾ ©A�¬�ÑÉ¦¸´
²£³�§Q·½Á*ª«·½¦ ¹ ®A¬f¶ÍÆvª«®S¶�·¨ª« ¹ ¬�·½ÁÅ�¬ ¹ ³S·½ª£ È ²£®A¬f§�Ò

RA³A;¯;¥S¬��»3²G;¬GÕbÏZ¬�ª«�¬*®A²£¯+�Ö³S§Q¯Å·¸¦½»|¦º¯�¬�¶Ä¯;²�³S§Q¦½® ¹¯�¥A¬/.ªË¯;¦½²ãêBADC7E�FHGDIõ¯;²è©A�¬�¶A¦½°�¯
¯;¥A¬*¬�Î[©�¬f°�¯�¬�¶�¾��¬�´
Ô]³A¬�®S°�Á�²«¾hêBADC7Eb¦½®�¯�¥A¬
°�²G;©S³S§�Ò ¤^¥S¬
¬�Î[©L¬�°�¯�¬�¶�¾��¬�´
Ô]³A¬�®S°�Á±²£¾�ªÍÑ]¦¨ª«µS·¸¬�©Sª£§Q¯Q´p¯;¬�®S§Q¬"°�ª£®S¶[¦¨¶AªË¯�¬*¾�²Gj[lOn�m
§;¥A²£³S·½¶ùª«·¨§Q²Eµ�¬�¬�§Q¯;¦½»Åª«µA·½¬�¾�;²G»�¯;¥A¬Í¾��¬�Ô]³A¬�®�°�Á6²«¾
ª£®]Á*²«¾�¯;¥A¬Þ²«¯�¥A¬�2¦¸®[¿�¬�°�¯�¦¸²G®Sª«·gÑËª£;¦¨ª«®]¯�§�Ò
� §�§Q³S»3¦½® ¹ ¯;¥Sª«¯�¬fª«�·¸¦½¬��¦¸¯;¬�.ªË¯�¦¸²G®S§Í²«¾/¯�¥A¬Eª£· ¹ ²«´�¦º¯�¥A»û¥Sª£¶$úS·½·¸¬f¶3¯;¥A¬¯bKJO���"·½¬�»|»Åª�§;·¸²£¯�§�¾�²£5�c�:�èª«®S¶

�c�ML$¦¸®�¤�ª«µA·½¬ Ë Ï&¦º¯�¥��¬ ¹ ³A·¨ª«I¦¸®[¿�¬�°�¯�¦¸²G®S§�Õ %�&-(%�&': ª«®S¶
%'&-(%'N °�²£³A·¨¶Àª«·¨§Q²�µ�¬Å³�§Q¬f¶�ªG§Þ¬�§Q¯;¦½»ÅªË¯;²G�§�Ò³R�¦ ¹ ³A;¬ÅÜ
§;¥A²ËÏ�§\¯;¥A¬^¥A¦¨§Q¯;² ¹ �ª£»�¾�²£�¯;¥S¬I¬f§Ö¯�¦¸»Åª«¯;²£ )1*�, ÆO%�&-(%'&': È Ò I
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S G&�UT R �0�WVKX R �U��YZ� �WX�X R
¤�ª«µA·½¬ Ë óSßbÎAª£»3©S·¸¬ ·½¬�»|»Åª&¾��¬�Ô]³A¬�®S°�ÁÞ©A�²«ú�·¸¬Û¾�²£=[lOn�m
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taked/taking (-9.5)
singed/singing (-5)

took/taking (0.6)
sang/singing  (1.0)

singed/singeing (2.2)

sang/singeing(7.3)

R�¦ ¹ ³A�¬*ÜAó ø §Q¦½® ¹ ¯;¥A¬ )1*�, Æ %�&-(%'&-: È ¬�§Q¯;¦½»|ª«¯;²G
¯;²>�ª£®Aò©L²«¯�¬�®]¯;¦¨ª«·����?4g´ý�c���Í»ÅªË¯.°.¥A¬�§^¦½®�ß ® ¹ ·¸¦¨§Q¥
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7 £  � H�  V�VZ�$�Ks �  � � 7 £ �?¨��  �O�W� 7 £ -4<  V�s�Y 7 £  � ��  �K��� 7 £  �  VKVO��r���� 7 £  � ��  V�VZ�$���Ks
7 £ -4<  V�VZ�UVKX �$s  � � 7 £ �H<��  �H�UV 7 £ -ª@��  V�sO� 7 £  ��  �H�$V 7 £  �²��  VKV�V�V���s 7 £  �  V�VZ�$���Ks
7 £ �\�;�&�8G, V�V�VKsZ� �$Y  � X 7 £  HG&�  ���WX 7 £  "<  V�s�V "�# �$���  ����V 7 £  HG;�  VKV�V�V���s 7 £  �²J�  V�V�VKVKX�Y
7 £  �<  V�V�V��KX ���  Y r 7 £  $o¤�JG  �$YWX "�# �����  VOrKY 7 £  "<  �W��s 7 £  E �  VKV�V�V��Or 7 £  �G;�  V�V�VKVKX�Y
7 £ E �  V�V�VKYZ� �KV  s s 7 £  � H�  �$s�� 7 £ E �  VOr�� 7 £  E �  �W��s 44 44 7 £  \¨��  V�V�VKVKX�Y
7 £ E /  V�V�VK��� �KV  t t 7 £  �²��  �0r0X 7 £  � ��  VOrH� 7 £  0o  �W��s "�# �$���  VKV�V�VKV�� 7 £  �G&�  V�V�VKVKX�Y

ü ��/�>2-0>��\�&� ÿ  � H�&7Q@� �G5� £ ��õ3<��H/�-47 £ -4/¿¾��²8�&-4 "/&%('&)+*&,.-Ó¬ � 7F�=-ª�&�8G��\�&-4 "/�±J·
�.¨��8G��H¥4¥�õ3-0LM-4¥0�HG&-ª��A ü  "/��&�8§3� S G&�$T E �8/�²8A P �¨��/27 £ �&�-4/ ÎB �G&< £�¢ G��H/�7
¬ � �&�8G��\�&-4 "/ � ± õ�-4LM-4¥0�HG&-ª�ýA õ3-4LM-0¥0�\G&-4��A õ�-4LM-4¥0�HG&-ª�ýA õ�-4LM-4¥��\G&-ª�ýA�¬ � ±

/�0(1 �32  V�VO�0X � /�0(1 �$2  YKY /�0 1 �$2  VKs�� /�0(1 �32  rKV /�0(1 �32  V�VH�0���
DýE$4 1"�HG  V�V�VKs � DFE /����HG  �KY DFE34 1��\G  VH�0r DýE$4 1"�HG  ��� D  "1"�HG  V�VH�0���
DýE G��HG  V�V�V�� X DFE G��HG  �Ws D  �1��HG  VKV�� DýE /����HG  ��r DýE /����HG  V�VKV�VKX
D  "1��\G  V�V�VKV r DFE 7F�&-ªC�²?�\G  �K� DFE /3���\G  VKVKX DýE G��\G  �$Y DýE$4 1"�HG  V�VKV�VKX
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®Sª£·¸¦½ð�¬f¶�¶A¬�©L¬�®S¶A§�²£®�¯;¥A¬�©S;²GµSª«µA¦½·½¦º¯ÖÁ/²£¾�§;¬�¬�¦¸® ¹ ÑËª£;¦¸´ª«®]¯I¦¸®[¿�¬�°�¯�¦¸²G®S§ ¦½®/¯�¥A¬2»|²G;©A¥S²£·½² ¹ ÁGÕ«µA³[¯I¾�²£^×É©Sª£®A¦½§;¥ª«®�¶�ßÛ® ¹ ·½¦½§;¥�¯;¥A¦¨§&¦¨§&;¬�·½ª«¯;¦½Ñ£¬�·¸ÁÅ·½²ËÏ�Ò
]Í¬À¬�Î[©A·½²£¦¸¯;¬f¶å¯�¥A¬±©A¦ ¹ ¬�²£®A¥A²G·¸¬�©A�¦¸®�°�¦½©A·¸¬À¦½® ¯ÖÏI²

Ï^ª~ÁÉ§$§Q¦½»$³A·¸¯�ª£®A¬�²G³S§;·¸ÁGÒ>¤^¥A¬/ú��§Q¯�¦¨§�ª ¹ �¬�¬�¶AÁ�ª£· ¹ ²«´�¦º¯�¥A»"Õ&¦¸®6Ï&¥A¦¨°.¥å°�ª£®S¶[¦¨¶AªË¯�¬�§/ª£;¬�ª£·¸¦ ¹ ®A¬f¶¢¦¸®6²G�¶A¬�
²«¾ ¶[¬f°��¬�ªG§Q¦½® ¹ §;°�²£�¬£ÕSª£®S¶�Ï&¥A¬�®"¯�¥A¬
¯�¥A¬�úS.§Q¯Q´ï°.¥A²£¦¨°�¬�²]²£¯^¾�²£2ª ¹ ¦¸ÑG¬�®�¦¸®[¿�¬�°�¯�¦¸²G®�¥Sª£§&ª£·¸�¬�ªG¶[Á/µL¬�¬�®"¯�ª«òG¬�®µÉÁèª«®A²£¯;¥A¬�Þ¦¸®[¿�¬�°�¯�¦¸²G®Í²£¾ ¯;¥S¬/§;ª£»3¬3©Sª£Q¯Þ²«¾Z§;©L¬�¬�°.¥CÕ
¯;¥S¬$ª«· ¹ ²G;¦¸¯;¥A»÷°�²G®G¯�¦¸®É³A¬f§&³A®]¯;¦½·�ª3¾�;¬�¬$§Q·½²«¯Ú¦½§�¾�²£³A®S¶8Ò
¤^¥A¬Í¬�ÎA°�¬�©[¯;¦½²£®6¦¨§*Ï&¥S¬�®6¯�¥A¬>¥A¦ ¹ ¥S¬�§Q¯�.ª«®AòÉ¦½® ¹ ¾�;¬�¬¾�²£�»Ê¦¨§b§Q¬�Ñ£¬��ª£·]²G�¶A¬�.§C²£¾L»Åª ¹ ®A¦¸¯;³S¶[¬^·½²ËÏZ¬�C¯�¥Sª«®3¯�¥A¬úS.§Ö¯
°.¥A²G¦½°�¬65�¥A¬��¬3¯;¥A¬|ú��§Q¯Q´ï°.¥A²£¦¨°�¬|ª«·½¦ ¹ ®A»|¬�®]¯
¦¨§�ª£§Q´§;³A»|¬�¶�¯;²|µL¬
°�²£��¬�°�¯fÕÉµA³[¯Úª3ÑËª«�¦½ª£®]¯Z¾�²G;»"Ò
7 8 � È�9Ö?S9;PW5¤Ä 8 7�5hÄ	�25\YA9Q@ÛX
fZ³A�;¬�®]¯�¬�»|©A¦½;¦¨°�ª£·8¬�ÑËª«·½³Sª«¯;¦½²£®"²«¾�¯;¥A¦¨§�ÏI²£�ò/¾�²[°�³S§Q¬f§
²£®k¦º¯.§�ªG°�°�³S�ªG°�Á�¦¸®kª£®Sª«·½ÁÉð�¦½® ¹ ¯�¥A¬�²£¾ ¯;¬�®Ä¥A¦ ¹ ¥A·½ÁÀ¦¸;´�¬ ¹ ³S·½ª£/©Sª£§Q¯/¯�¬�®S§;¬è²«¾
ßÛ® ¹ ·½¦½§;¥6Ñ£¬�;µ�§�Ò fZ²£®�§Q¦¨§Ö¯�¬�®]¯
Ï&¦¸¯;¥±©A�¦¸²G�¬�»|©A¦½;¦¨°�ª£·Û§Q¯;³S¶[¦½¬�§$¦¸®À¯�¥A¦¨§�úS¬�·½¶gÕ�¬�ÑËª£·¸³Sª«´
¯;¦½²£®�Ï^ª£§I©�¬�Q¾�²G;»|¬f¶*²G®�ª�¯;¬f§Ö¯�§;¬�¯�²«¾�Ü£ÝGÝ£Ý
¦½®[¿S¬f°�¯�¬�¶
ÏI²£.¶A§�Õ�¦½®S°�·½³S¶[¦½® ¹ ô á£Ý�¥A¦ ¹ ¥A·½ÁÀ¦¸�;¬ ¹ ³A·¨ª«$¦¸®[¿�¬�°�¯�¦¸²G®S§�Õô ÝÉé£éÍ°�ªG§Q¬f§|Ï&¥A¬��¬"¯;¥S¬�©Sª£§Q¯/¯;¬�®S§;¬�ÏIªG§3¾�²£�»3¬f¶¢µÉÁ
§;¦¸»|©A·½¬�°�²£®S°�ªË¯;¬�®SªË¯�¦¸ÑG¬$§;³[ë|Î[ª«¯;¦½²£®8ÕWª«®�¶ ô Ý£ÝGÜ|¦¸®A¿S¬�°�´
¯;¦½²£®�§&¬�Î[¥A¦½µA¦¸¯;¦½® ¹ ª|®A²£®[´ï°�²G®S°�ª«¯;¬�®SªË¯�¦¸ÑG¬Ú§Q¯;¬�»÷°.¥Sª«® ¹ ¬§;³S°.¥�ªG§ ¹ ¬�»3¦½®Sª«¯;¦½²£®�²£&¬�·½¦¨§Q¦½²£®8Òñï®(¬�ÎÉ¬f°�³[¯�¦¸²G®8Õb¾�²G3¬fª£°.¥k¯;¬�§Q¯Å¦¸®A¿S¬�°�¯;¬�¶k¾�²£�»"Õ ¯�¥A¬
ª«®�ª«·½ÁÉ§;¦¨§Iª£· ¹ ²£�¦º¯�¥A» Ï^ª£§I¾��¬�¬�¯;²Å°�²G®S§;¦½¶[¬��ª«·½¦ ¹ ®A»|¬�®]¯

¯�²|ª£®ÉÁ/ÏZ²G�¶*¦¸®�¯;¥S¬
°�²£�©A³S§IÏ&¥A¦¨°.¥�¥Sª£¶�µ�¬�¬�®�¦½¶A¬�®]¯;¦¸´
úS¬f¶*ªG§Ûª
©L²«¯�¬�®]¯;¦¨ª«·L�²]²£¯ZÑG¬��µÅµ]Á3¯�¥A¬Ú©�ª«;¯Q´ê²«¾ ´ï§Q©L¬�¬f°.¥
¯.ª ¹£¹ ¦¸® ¹ ©A;²[°�¬�§�§±²£(²É°�°�³A��¬�®S°�¬6¦¸® ªÌ¶[¦½°�¯;¦½²£®Sª£;Á]´
¶[¬�;¦½Ñ£¬f¶�;²É²«¯�·¸¦¨§Q¯�Õ�n:X3o\�Ö³S§Q¯8¯;¥S²G§;¬ ;²É²£¯�§g¦½®Þ¯;¥A¬Û¯;¬f§Ö¯\§;¬�¯fÒ
ñê¯I¦½§ ¯;¥É³S§Ûª
»3²G;¬�°.¥�ª«·½·¸¬�® ¹ ¦½® ¹ ¬�ÑËª£·¸³Sª«¯;¦½²£®3¯;¥�ª«®|¯;¬f§Ö¯;´¦½® ¹ §;¦¸»|©A·½¬
ª«·½¦ ¹ ®A»|¬�®]¯2ª£°�°�³A.ª£°�ÁÅµ�¬�¯ÖÏZ¬�¬�®�¯ÖÏI²/°�·½¬�ª«®ª£®S¶�¬�ÎÉ¯;.ª«®A¬�²£³S§Q´ê¬�®]¯;�Á]´v¾��¬�¬�ÏI²£.¶[·½¦½§Q¯�§�Ò
¤\ª£µA·½¬ à §;¥A²ËÏ�§�¯�¥A¬2©L¬�;¾�²£�»Åª«®S°�¬�²«¾8§;¬�Ñ£¬��ª£·A²«¾g¯�¥A¬

¦½®ÉÑ£¬�§Q¯;¦ ¹ ª«¯;¬f¶*§;¦¸»|¦½·½ª£;¦¸¯ÖÁ/»|¬�ªG§Q³A�¬�§�ÒhRA�¬�Ô]³A¬�®S°�Á*§;¦½»3¦¸´·¨ª«�¦º¯ÖÁ"ÆrRb× È ÕÉ¬�®A¥Sª£®S°�¬f¶gÉ8¬�Ñ£¬�®S§Q¥]¯�¬�¦½®èÆrÉ\× È ÕÉª«®S¶ufZ²G®[´¯�¬�ÎÉ¯Ú§;¦¸»|¦½·½ª£;¦¸¯ÖÁÍÆFf^× È ª«·½²£®S¬
ª£°.¥A¦½¬�ÑG¬�²£®A·½Á ô æ]ã*ÕSÜ ô ãª£®S¶�á£Ý]ã÷²ËÑG¬�.ª«·½·�ªG°�°�³A�ªG°�Á"�¬�§;©�¬f°�¯;¦½Ñ£¬�·¸ÁGÒBÙ2²ËÏZ¬�Ñ£¬��Õ
¯�¥A¬è¥ÉÁÉ©�²£¯;¥A¬f§Q¦¨§3¯;¥Sª«¯/¯;¥S¬�§;¬�»3¬fª£§;³A�¬�§|»|²[¶[¬�·�¦½®S¶[¬�´
©L¬�®S¶A¬�®]¯�ª«®�¶E°�²£»|©A·½¬�»|¬�®]¯.ª«�ÁÄ¬�ÑÉ¦¨¶[¬�®S°�¬è§Q²G³A.°�¬�§3¦¨§
§;³A©A©L²£;¯;¬f¶±µÉÁÍ¯�¥A¬*�²£³ ¹ ¥A·½Á�ªG¶A¶[¦¸¯;¦½Ñ£¬*°�²£»�µA¦¸®S¬�¶ÄªG°�´°�³A�ªG°�Á/²£¾bé ô Ò È]ã*Ò 9
¤^¥A¬ùúS®Sª«·�©L¬�;¾�²£�»|ª£®S°�¬ ²«¾è¯�¥A¬å¾�³A·½·è°�²G®ÉÑ£¬� ¹ ¬f¶

f^×�^¹Rb×�^¹É�×�^¹Æ>×�»|²[¶[¬�·LªË¯ à£à Ò á]ãÐªG°�°�³S�ªG°�Á
²G®�¯�¥A¬
¾�³A·½·�¯;¬�§Q¯I§;¬�¯fÕ[ª«®S¶ àGà Ò é£ãÌª£°�°�³A.ª£°�Á$²£®/¦½®[¿S¬f°�¯;¦½²£®�§ �¬�´
Ô]³A¦½;¦½® ¹ ª«®Sª£·¸Á[§;¦½§ZµL¬�Á£²G®S¶*§;¦½»3©S·¸¬�°�²G®S°�ª«¯;¬�®SªË¯�¦¸ÑG¬Ú§;³[¾ ´úAÎAª«¯;¦½²£®8Õ8¦¨§ÞÔ]³A¦º¯�¬|;¬�»|ª£;òËª£µA·¸¬ ¹ ¦½Ñ£¬�®è¯�¥SªË¯Þ¯;¥S¬|ª£· ¹ ²«´�¦º¯�¥A»÷¥Sª£¶�ª£µS§Q²G·¸³A¯;¬�·½Á�®A²èØ&¦½®[¿S¬�°�¯;¦½²£®8Õ �²]²£¯�Ùù¬�ÎAª«»3´
©A·½¬�§�ª£§&¯;.ª«¦½®A¦¸® ¹ ¶AªË¯.ªAÕWª«®S¶"¥�ª£¶"®A²�©A;¦½²£2¦¸®ÉÑ£¬�®]¯;²£�Á²£¾Z§Ö¯�¬�»¼°.¥Sª£® ¹ ¬f§Úª~ÑËª£¦¸·¨ª«µA·½¬£ÕLÏ&¦¸¯;¥�²£®A·½Á�ª�§;·¸¦ ¹ ¥]¯Þ§Ö¯.ªË´¯�¦½§Q¯;¦¨°�ª£·8µA¦¨ª£§I¦¸®�¾yª~ÑG²£^²«¾�§Q¥A²GQ¯�¬�&§Q¯;¬�»÷°.¥Sª«® ¹ ¬�§IÏ&¦¸¯;¥

: � /Ð@O��²J�?©³-4/æL ��/�AÇ²��7;�7�� £ ��² "/27;�/�7 E 7�G��H/��3-4/�1
² £  "-4²�+-47=² HG;G&�²8�_o £ �/³���² £ -0/�>2�<��8/�>2�8/3�QLM 3>��¥;	 75C2G&7F�
² £  "-4²�M-47ÿohG& "/212©��H²8� E �H¥0¥ªAuA2-4�¥0>�-0/21³�½7;L �H¥4¥c7FA�/��JG&1"-47F�&-4²
7 E <��8G=��>�>2-ª�&-4¨3-ª�ýA�



fZ²G»$µA¦½®SªË¯�¦¸²G® <û²£¾ � ·½· Ù�¦ ¹ ¥S·¸Á ×É¦½»|©A·½¬ ��²G®[´
²£¾�×É¦½»|¦¸·¨ª«�¦º¯ÖÁ ñê¯�¬�;´ ]�²£.¶A§ ñï;�¬ ¹ ³A·½ª£ fZ²£®S°�ªË¯fÒ fZ²£®�°�ªË¯fÒ
Æ�²[¶[¬�·½§ ªË¯;¦½²£®�§ ÆvÜ£Ý£ÝGÝ È Æ ô á«Ý È Æ ô Ý]éGé È Æ ô Ý£ÝGÜ È
Rb×�Æ>=��JV�?0��VHn:WHáA@)lOY È Æ�ñê¯�¬� ô È à Ò Ý ô ÝAÒ È ÝAÒ Ý ô æSÒ ô
É�×ÍÆFÖ�V���V\n�[���oFVHlOnB@:lOY È Æ�ñê¯�¬� ô È Ü ô Ò Ü ôfà Ò È á«æAÒ æ Ü Ê Ò Ê
f^×�ÆDCQX3n�o;V�/2oE@:lOY È Æ�ñê¯�¬� ô È á«ÝSÒ æ Ü]á[Ò Ý Ü£æAÒ æ á Ë Ò Ý
f^×�^¹Rb× Æ�ñê¯�¬� ô È ÜGáAÒ Ë È Ê Ò Ý ÜGá[Ò æ Ü£æSÒâé
f^×�^¹Rb×�^¹É�× Æ�ñê¯�¬� ô È é ô Ò È é3ÈAÒ Ë é ô Ò ô é ô Ò à
f^×�^¹Rb×�^¹É�×�^¹Æ>× Æ�ñê¯�¬� ô È à ÈSÒ Ë é Ê Ò æ à éÉÒ Ü à é[Ò Ê
f^×�^¹Rb×�^¹É�×�^¹Æ>× ÆýfZ²G®]Ñ ¹ÉÈ F(F qõô G(H�qJI F(F q F F(F qLK
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