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LMNOPQRO
ST UVWUWXT YZ YXXT[\]^ Y]_WV`ab[ cdefdghi jWV XTklTZmTX _TZTVYaTn \^ abT m]WZTo\YXTn YUUVWYmb p

ST `]]lXaVYaT WlV YUUVWYmb \^ YXXT[\]`Z_ abT bl[ YZ _TZW[ T p qlV ZWrT] [ TabWn Y\YZnWZX abT WV`_`ZY]
Ub^X`mY]o[ YUU`Z_osVXa jVY[ TtWVu p vX tT XbWt w cdefdghi [WVT TxTma`rT]^ VTXW]rTX mWZy`maX nlT aW
VTU TYaTn XTklTZmTX tb`mb `X abT [ Y`Z n`z ml]a^ Wj abT XTklTZmT YXXT[\]^ UVW\]T[ p {Z Ynn`a`WZ w tT
YVT Y\]T aW nTaTma `ZmWZX`XaTZm`TX `Z abT lZnTV]^ `Z_ nYaY p ST UVTXTZa YZn mW[UYVT WlV VTXl]aX WZ abT
|TmT[\TV }~~ � jVTT�T Wj abT Ul\]`m tWVu`Z_ nVYja Wj abT bl[ YZ _TZW[ T t `ab ���{ �X YXXT[\]^ ��l`]n
}�� p
�bT YXXT[\]^ Wj | TmT[\TV }~~ � jVTT�T Wj abT Ul\]`m tWVu`Z_ nVYja _TZTVYaTn \^ cdefdghi YZn abT

XWlVmT mWnT Wj cdefdghi YVT YrY`]Y\ ]T Ya �baaU ���ttt pmX pVla_TVX pTnl��rmbW`� p
� ������� � m]WZTo\YXTn XTklTZm`Z_ � XTklTZmT YXXT[\]^ Y]_WV`ab[
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ß£§ «¨¦¨ ´§¦ ¶§©§²¨¦§« ¬É ¦£§ ­£¤Ë§à¶§©¤¯ § ´£¤¦¶¡© ¨ÈÈ²¤¨¢£ ¢¤©´ª´¦´ ¤¥ ¨ ´§¦ ¤¥ È¨ª²´ ¤¥ ´§µ¡§©¢§ ²§¨«´
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ª´ ª©«ªÔª«¡¨ËËÉ ´§µ¡§©¢§« ¨©« È²§¨´´§¯¬Ë§« Î Ý© ¶§©§²¨Ë Ç ¨ ¢Ë¤©§ ¢¤©´ª´¦´ ¤¥ ¨ ´§¦ ¤¥ ¯ ¤´¦ËÉ ©¤©à¤Ô§²Ë¨ÈÈª©¶
êëìííîïðìñòóñô õö÷øìí ù ú íîïîñ÷ ûòòíîïï ü ýöþî ÿñó�îíïó÷�� ýîðõí÷� îñ÷ ì� ëì� ðö÷îí ��óîñ�î � ú� �ì	 
� )+
 � ýöíøõ� �ë

+

�� � �� õó� ü ��øìó��ï ùòöþî ùîòö � �õ	 ü �
 )
������� )
 ù

Ñ
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¤¥ ¦£§ ¶§©¤¯ § Î �¤² § ¨¯ÈË§ Ç ¦£§ £¡¯ ¨© ¶§©¤¯ § ª´ ¯¤²§ ¦£¨© £¨Ë¥ ²§È §¨¦§« ´§µ¡§©¢§´ Ç ­£ª¢£ ª©¢Ë¡«§ Ë¨²¶§ âÐà
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Ý© ¦£ª´ È¨È§² Ç ­§ ¥¤ ¢¡´ ¤© ¦£§ ¨´´§¯¬ËÉ È²¤¬Ë§¯ ¤¥ ´§µ¡§©¢§´ ¶§©§²¨¦§« ¬É ¦£§ ¢Ë¤©§à¬¨´§« ¨ÈÈ²¤¨¢£ Ç ­ ª¦£

¨ÈÈËª¢¨¦ª¤© ¦¤ ¦£§ £¡¯ ¨© ¶§©¤¯ § Î Ý© ¨««ª¦ª¤© ¦¤ ¦£§ ²§È §¨¦ È²¤¬Ë§¯ ¯§©¦ª¤©§« ¨¬¤Ô§ Ç ¦£§ ¨´´§¯¬ËÉ È²¤¬Ë§¯
¤¥ ¦£§ ¢Ë¤©§à¬¨´§« ¨ÈÈ²¤¨¢£ ª´ ¥¡²¦£§² ¢¤¯ÈËª¢¨¦§« ¬É Ë¨¬¤²¨¦¤²É §²²¤²´ Ç ´¡¢£ ¨´ ¢£ª¯ §²¨´ ¨©« ¢¤©¦¨¯ ª©¨¦ª¤©´ Ó
¬É ¦£§ «²¨¥¦ µ¡¨Ëª¦É ¤¥ ¦£§ ´§µ¡§©¢§´ Ç ­£ª¢£ ¨²§ ´¤¯ §¦ª¯ §´ ª©¨¢¢¡²¨¦§ Ó ¨©« ¬É È¤ËÉ¯¤²È£ª´¯ Î
ß£§ ´§¦ ¤¥ ãäÊ ¢Ë¤©§´ Ç å©ª´£§« ¨©« «²¨¥¦ Ç È²¤«¡¢§« ¬É Ý®°ÞÊ ª´ ¢¨ËË§« ¦£§ � Ã×»ÆÅ ¸ ºÕ$ Æ¿¾ ØÕÖ� Â º�
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È²¤È¤´§« %¢Ë¤©§ ¬É ¢Ë¤©§& ´¦²¨¦§¶ÉÇ ª© ­£ª¢£ ¨ È£É´ª¢¨Ë ¯ ¨È ¶ªÔª©¶ ¦£§ ¢Ë¤©§ ¤²«§²ª©¶ ª´ å ²´¦ È²¤«¡¢§« Ç ¨©«
¦£§© ¨ ¯ ª©ª¯¡¯ ¦ªËª©¶ ´§¦ ¤¥ ¢Ë¤©§´ ª© ¦£§ ¯¨È ª´ ´§Ë§¢¦§« ¨©« ª©«ªÔª«¡¨ËËÉ ´¡¬³ §¢¦§« ¦¤ ´£¤¦¶¡© ´§µ¡§©¢ª©¶ Î
Ý© È²¨¢¦ª¢§ Ç ¦£§ È£É´ª¢¨Ë ¯ ¨È ¤¥ ¦£§ ¢Ë¤©§´ ¬¨´§« ¤© å©¶§²È²ª©¦ ¤Ô§²Ë¨È´ ª´ ¢¤©´¦²¡¢¦§« ¢¤©¢¡²²§©¦ËÉ ­ ª¦£
¦£§ ´§µ¡§©¢ª©¶ ÌÝ©¦§²©¨¦ª¤©¨Ë ®¡¯ ¨© °§©¤¯§ Þ§µ¡§©¢ª©¶ Ê¤©´¤²¦ª¡¯ ÏÐÐ ÑÒ Î ß£§ ¤²«§²ª©¶ ¤¥ ¦£§ ´§µ¡§©¢§«
¢Ë¤©§´ ª´ §ª¦£§² ¡©'©¤­© ¤² ©¤¦ ¨¢¢¡²¨¦§ËÉ '©¤­© Î
ß£§²§ ¨²§ ¦­¤ ¤¦£§² ¨Ë¶¤²ª¦£¯ ´ ¥¤² ¨´´§¯¬Ëª©¶ ¦£§ È¡¬Ëª¢ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯ ¨© ¶§©¤¯ § Î
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È¡¬Ëª´£§« 5ÊãÝ é´ ¨Ë¶¤²ª¦£¯ Ì£¦¦È ·66­­­ Î©¢¬ª Î© Ë¯ Î©ª£ Î¶¤Ô6¶§©¤¯ §6¶¡ª«§6£¡¯ ¨©6Ò Î ß£§ å©¶§²È²ª©¦à
¬¨´§« È£É´ª¢¨Ë ¯ ¨È Ç ­£ª¢£ ­¨´ ¢¤©´¦²¡¢¦§« ¬É ¯ ¨©¡¨ËËÉ §«ª¦¦ª©¶ ¦£§ ª© ª¦ª¨Ë ¨¡¦¤¯ ¨¦§« å©¶§²È²ª©¦
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¦§²¯ ª©§« ª© ¦£§ ¯¨È Ìæ§©¦ ¨©« ®¨¡´´Ë§² ÏÐÐ ÑÒ Î 5ÊãÝ «¤§´ ©¤¦ ¯ ¨'§ ¡´§ ¤¥ ¦£§ å©¶§²È²ª©¦
¯ ¨È Ì£¦¦È ·66­­­ Î©¢¬ª Î©Ë¯ Î©ª£ Î¶¤Ô6¶§©¤¯ §6¶¡ª«§6®´�ä8 Î£¦¯ Ë9«ª#¨´´§¯¬Ëª§´Ò ÎÌ�§¯ ¨²' · 5ÊãÝ é´ ¨Ë¶¤à
²ª¦£¯ ­¨´ ´¨ª« ¦¤ ¬ § ¯¤«ªå§« ¦¤ ¡´§ ¦£§ £¨©«à¢¡²¨¦§« ßªËª©¶ ±¨¦£ � ªË§´ ´ª©¢§ ã¡ªË« Ï� ÎÒ Ý©´¦§¨« Ç ´§Ô§²¨Ë ÞßÞ
¯¨²'§² ¯ ¨È´ ­§²§ ¡´§« ¥¤² ¢£²¤¯¤´¤¯ § ¨´´ª¶©¯ §©¦´ Î ã¤¦£ ¨Ë¶¤²ª¦£¯ ´ ¨²§ ¬¨´§« ¤© ¶²§§«É ¨ÈÈ²¤¨¢£§´ ¦¤
¨´´§¯¬Ë§ ´§µ¡§©¢§´ ª© ­£ª¢£ ¦£§ ¬§´¦ ¤Ô§²Ë¨È ª´ ¨´´§¯¬Ë§« å²´¦ Ç ­£§²§ ×¼ÁÂ ª´ «§å©§« ¬É ´¤¯ § ´¢¤²§ ¥¡©¢¦ª¤©´
¡´§« ¦¤ ¨´´ª¶© ­§ª¶£¦´ ¥¤² ¤Ô§²Ë¨È´ Î Þª©¢§ ¦£§ ¶§©¤¯§ ª´ £ª¶£ËÉ ²§È §¦ª¦ªÔ§ Ç ¦£§´§ ´¢¤²§ ¥¡©¢¦ª¤©´ ¨²§ ¡© Ëª'§ËÉ
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¦¤ Éª§Ë« ¦£§ ¦²¡§ ¨´´§¯¬ËÉ Ìã¨ªË§É §¦ ¨Ë Î ÏÐÐ ÑÒ Î ç ª¦£¤¡¦ ¦£§ å©¶§²È²ª©¦ ¢Ë¤©§ ¢¤©¦ª¶ ¦¤ £¨Ô§ ãäÊ´ ²§´¦²ª¢¦§«
¦¤ Ç ¦£§ 5ÊãÝ ¨Ë¶¤²ª¦£¯ å²´¦ ¥¤²¯¡Ë¨¦§´ ¨   ¨ ª¯ ¨Ë Ý©¦§²Ô¨Ë Þ¡¬¶²¨È£ Ì  ÝÞÒ È²¤¬Ë§¯ ¦¤ ¤¬¦¨ª© ¨ ãäÊ ¤²à
«§²ª©¶ ¨©« ¦£§© ¨´´§¯¬Ë§´ ¦£§ ´§µ¡§©¢§´ ¤¥ ¤Ô§²Ë¨ÈÈª©¶ ãäÊ´ Î ß£ª´ ¨ÈÈ²¤¨¢£ ª´ ©¨¦¡²¨Ë ¶ ªÔ§© ¦£§ £ª´¦¤²É
¤¥ ¦£§ ®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ Ç ­ ª¦£ ª¦´ ¤²ª¶ ª©¨Ë È£É´ª¢¨Ëà¯ ¨ÈÈª©¶àå²´¦ ¨ÈÈ²¤¨¢£ Î ®¤­§Ô§² Ç ¦£ª´ ¦¤Èà«¤­©
¨ÈÈ²¤¨¢£ ´¡#§²´ ¥²¤¯ ¦£§ ¥¨¢¦ ¦£¨¦ ª¥ ¨ ãäÊ ª´ ¯ ª´ÈË¨¢§« Ç ¦£§ ¯ ª´¦¨'§ ª© ¦£§ ¨´´§¯¬ËÉ ª´ ¡©²§¢¤Ô§²¨¬Ë§ Î
Ý© ¦£ ª´ È¨È§² Ç ­§ È²¤È¤´§ ¨© ¨´´§¯¬Ë§² :;2<;=1. ¥¤² ¦£§ ¢Ë¤©§à¬¨´§« ´§µ¡§©¢§´ ¨¡¶¯ §©¦§« ­ ª¦£

¢£²¤¯¤´¤¯ §à¨´´ª¶©¯ §©¦ Ç ¦£¡´ ­§ ¡´§ ¦£§ ´¨¯§ ª©È¡¦ «¨¦¨ ¨´ 5ÊãÝ Î ±¨²¦ ¤¥ ¦£§ ©¤Ô§Ë¦É ¤¥ ¤¡² ¨ÈÈ²¤¨¢£
ª´ ¦¤ ¨´´§¯¬Ë§ ¦£§ ¶§©¤¯§ ¬¤¦¦¤¯à¡È Ç ­ ª¦£¤¡¦ ¯ ¨' ª©¶ ¡´§ ¤¥ å©¶§²È²ª©¦à¬¨´§« È£É´ª¢¨Ë ¯ ¨È ¤¥ ¦£§ ¢Ë¤©§´ Î
ß£¨¦ ª´ Ç ­§ ¡´§ § ¦§©´ªÔ§ ´§µ¡§©¢§àË§Ô§Ë ¤Ô§²Ë¨È´ ¦¤ ´¡¶¶§´¦ ãäÊ ¤Ô§²Ë¨È´ Î ä ´ ­§ ­ ªËË § ÈË¨ª© ª© ¦£§ «ª´¢¡´à
´ª¤© ´§¢¦ª¤© Ç ¦£§ ¢Ë¤©§à¤Ô§²Ë¨È´ ª©¥§²²§« ¥²¤¯ ¦£§ ´§µ¡§©¢§´ ¨²§ ¯¤²§ ª©¥¤²¯ ¨¦ªÔ§ ¦£¨© ¥²¤¯ ¦£§ å©¶§²È²ª©¦
«¨¦¨ Î Ý© ¤¦£§² ­¤²«´ Ç ¦£ ª´ ¨ÈÈ²¤¨¢£ ¨ËË¤­ ´ ¡´ ¦¤ ¤²«§² ãäÊ´ ­ ª¦£ £ª¶£§² ¢¤©å«§©¢§ Î ä Ë´¤ Ç ¡©Ëª'§ ¦£§ ¡´§
¤¥ ´¢¤²§ ¥¡©¢¦ª¤©´ ¦¤ ¨¦¦§¯È¦ ¦¤ ²§´¤ËÔ§ ¦£§ ²§È§¨¦ È²¤¬Ë§¯ Ç ¤¡² ­¨É ¤¥ ²§´¤ËÔª©¶ ¦£§ ²§È§¨¦ È²¤¬Ë§¯ ¬É
¢¤©´ª«§²ª©¶ ¦£§ ¢¤©´ª´¦§©¢É ¤¥ ¤Ô§²Ë¨È´ ¨©« ¦£§ ª©¦§²Ô¨Ë ¶²¨È£ ¥¤²¯ ¨Ëª´¯ ª´ ¯ ¨¦£§¯ ¨¦ª¢¨ËËÉ ³ ¡´¦ªå¨¬Ë§ Î Ý©
¨««ª¦ª¤© Ç ¦£ª´ §©¨¬Ë§´ ¡´ ¦¤ «§¦§¢¦ ª©¢¤©´ª´¦§©¢ª§´ ª© ¦£§ ¡©«§²ËÉª©¶ «¨¦¨ Î ç§ ²§¯¨²' ¦£¨¦ ¦£ ª´ §²²¤² «§¦§¢¦ª¤©
¥§¨¦¡²§ «¤§´ ©¤¦ § ª´¦ ª© ¦£§ ¤¦£§² ¨Ë¶¤²ª¦£¯ ´ Î � ª©¨ËËÉÇ ­§ ²§¯¨²' ¦£¨¦ ¦£§ ª«§¨ ¤¥ ¤¡² ¨Ë¶¤²ª¦£¯ ¢¨© ¬§ ©¨¦à
¡²¨ËËÉ § ¦§©«§« ­£§© ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤© Ç ´¡¢£ ¨´ Ë¤­à¢¤ÈÉ ²§È §¨¦§« ´§µ¡§©¢§´ ¨²§ ¨Ô¨ªË¨¬Ë§ Î ä ´§È¨²¨¦§
­¤²' ÌÊ£¤ª §¦ ¨Ë Î ÏÐÐÏ¨Ò ¤¥ ¯ ¤«ª¥É ª©¶ :;2<;=1. ¦¤ ª©¢¤²È¤²¨¦§ ¨ ´§¶¯ §©¦¨Ë «¡ÈËª¢¨¦ª¤© «¨¦¨¬¨´§ Ìã¨ªË§É
§¦ ¨Ë Î ÏÐÐÏÒ ª´ ª© È²§È¨²¨¦ª¤© ÌÊ£¤ª §¦ ¨Ë Î ÏÐÐÏ¬Ò Î
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Ý© ¦£ª´ ´§¢¦ª¤© Ç ­§ «§´¢²ª¬§ ¦£§ ª©È¡¦ ¥¤² :;2<;=1. Ç ­£ª¢£ ª©¢Ë¡«§´ ¦£§ ´§µ¡§©¢§ ª©¥¤²¯ ¨¦ª¤© ¤¥ ãäÊ´ ¨©«
¥²¨¶¯ §©¦´ Ç ¤Ô§²Ë¨È ª©¥¤²¯ ¨¦ª¤© ¨©« ¤²ª§©¦¨¦ª¤© ª©¥¤²¯¨¦ª¤© Î
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ä ÙÚ Û ¢¤©´ª´¦´ ¤¥ ¨ ¢¤©¦ª¶¡¤¡´ ´¦²§¦¢£ ¤¥ f5ä ¥²¤¯ ¨ ¢£²¤¯¤´¤¯§ Î ß£§ ¨´´¤ ¢ª¨¦§« «¨¦¨ ­ ª¦£ §¨¢£ ãäÊ
¢¤©´ª´¦´ ¤¥ ¦£§ §´¦ª¯ ¨¦§« Ë§©¶¦£ ¤¥ ¦£§ ãäÊ Ç ¦£§ È£¨´§ ¤¥ ¦£§ ãäÊ Ç ¦£§ ©¡¯¬§² ¤¥ ¥²¨¶¯ §©¦´ Ç §¨¢£ ¥²¨¶¯§©¦ é´
´§µ¡§©¢§ ¨©« ¦£§ ¢£²¤¯¤´¤¯ § ¤¥ ¦£§ ãäÊ Ç ª¥ ¨´´ª¶©§« Î
ß¨¬Ë§ Ñ ´£¤­ ´ ¨© § ¨¯ÈË§ ¤¥ ãäÊ gh ÐÐÏÐ�Ï �Ñ ­ ª¦£ §´¦ª¯ ¨¦§« Ë§©¶¦£ �âiâj¬È £¨´ ¥¤¡² ¥²¨¶¯§©¦´ Î

�²¨¶¯ §©¦ gh ÐÐÏÐ�Ï �ÑkÑ ª´ ¦£§ ´§µ¡§©¢§ ¥²¤¯ Ñ ¦¤ """ ª© ¦£§ °§©ã¨©' ²§¢¤²« ¤¥ gh ÐÐÏÐ�Ï �ÑÎ 5¤¦ª¢§ ¦£¨¦
­§ «¤ ©¤¦ '©¤­ ¦£§ ¨¢¦¡¨Ë ´§µ¡§©¢§ ¤¥ §¨¢£ ãäÊ ¬¡¦ ­§ '©¤­ ¦£§ ´§µ¡§©¢§ ¤¥ §¨¢£ ¤¥ ª¦´ ¥²¨¶¯ §©¦´ Ç ­£ª¢£
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«²¨¥¦ ´§µ¡§©¢§´ Ó È£¨´§ l ¢¤¯È²ª´§´ ¦£§ å©ª´£§« ´§µ¡§©¢§´ Î �¤² ¨ È£¨´§ Ñ ãäÊ Ç ¦£§ ¥²¨¶¯ §©¦´ ¤¥ ¦£§ ãäÊ ¨²§
©¤¦ ©§¢§´´¨²ªËÉ «ª´³ ¤ ª©¦ Ç ¨©« ¦£§ ¤²«§² ¨©« ¤²ª§©¦¨¦ª¤© ¤¥ ¥²¨¶¯ §©¦´ ¨²§ ª© ¶§©§²¨Ë ¡©'©¤­© Î �¤² ¨ È£¨´§ Ï
ãäÊ Ç ¦£§ ¥²¨¶¯§©¦´ ¨²§ «ª´³ ¤ª©¦ ¨©« ¦£§ ¤²«§² ¤¥ ¥²¨¶¯§©¦´ ª´ '©¤­© Î ä È£¨´§ l ãäÊ ª´ ¨ å©ª´£§« ´§µ¡§©¢§ Ç
ª Î§ Î ¤©ËÉ ¤©§ ¥²¨¶¯ §©¦ Î Ý© ¨««ª¦ª¤© Ç ¥¤² ´¤¯ § È£¨´§ Ñ ãäÊ´ Ç ´¤¯§ È¨²¦ª¨Ë ¥²¨¶¯ §©¦ ¤²«§² ª©¥¤²¯ ¨¦ª¤© ¨©«
§©« ¥²¨¶¯ §©¦ ª©¥¤²¯ ¨¦ª¤© ¨²§ ¨Ë´¤ ¨Ô¨ªË¨¬ Ë§ Î

V WXWV pqdar]s t^`uac ]evu^

ã¨´§« ¤© Ë¤ ¢¨Ë ¨Ëª¶©¯ §©¦´ ¤¥ ¨ËË ¥²¨¶¯ §©¦ ´§µ¡§©¢§´ ¨¶¨ª©´¦ ¨ËË ¥²¨¶¯ §©¦ ´§µ¡§©¢§´ Ç ­§ ¥¡²¦£§² È²¤ ¢§´´ ¦­¤
¦ÉÈ§´ ¤¥ Ô¨Ëª« ¤Ô§²Ë¨È´ ¬ §¦­§§© ¥²¨¶¯ §©¦´ · «¤Ô§¦¨ªË ¤Ô§²Ë¨È ¨©« ¢¤¯ÈË§¦§ ¢¤©¦¨ª©¯§©¦ Ì´§§ � ª¶ Î ÑÒ Î ß£§
´§µ¡§©¢§ ª«§©¦ª¦É ¤¥ ¦£§ ¤Ô§²Ë¨È´ £¨´ ¦¤ ¬§ ¨¦ Ë§¨´¦ �w� ¨©« §©«à¨ËË¤­§«à§²²¤² Ì¨´ ´£¤­© ª© � ª¶ Î ÑÒ ª´ ¦¨'§©
¦¤ ¬ § lâÐ¬È ¥¤² å© ª´£§« ´§µ¡§©¢§´ ¨©« ¯ ª© xÑÐ� ¤¥ ¦£§ ¥²¨¶¯§©¦ Ë§©¶¦£ y ÑÐÐÐ z¬È ¤¦£§²­ ª´§ Î
ä Ë´¤ Ç ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ¨©©¤¦¨¦ª¤© ¤¥ ´¤¯ § å©ª´£§« ´§µ¡§©¢§´ Ç ´¤¯ § ¤Ô§²Ë¨È´ ¨²§ ¶§©§²¨¦§« Î ß£§´§ ¨²§

¢¨ËË§« ¿Â½� ÖÆÕÁÎ ß£§´§ ¤Ô§²Ë¨È´ ª©¢Ë¡«§ Ð¬È ¤Ô§²Ë¨È´ Ç ª Î§ ÎÇ ¦£§ ¥²¨¶¯§©¦´ «¤ ©¤¦ ¤Ô§²Ë¨È ¬¡¦ ¨²§ ¢¤©´§¢¡¦ªÔ§
¦¤ §¨¢£ ¤¦£§² Î ß£§ ©¦àÈ¨ª²´ ¨²§ ´¡ÈÈ¤´§« ¦¤ ¬§ ¦²¡§ ¤Ô§²Ë¨È´ ª¥ ¦£§ ¨©©¤¦¨¦ª¤©´ ¨²§ ¢¤²²§¢¦ ¨©« ¦£§É ¨²§
¶§©§²¨¦§« ¨¢¢¤²«ª©¶ËÉÎ

V WXW{ pavd^e]evu^ t^`uac]evu^

ß£§²§ ¨²§ ¨««ª¦ª¤©¨Ë ´§µ¡§©¢§´ ¥²¤¯ È¨ª²§«à§©« ÈË¨´¯ ª« ²§¨«´ Î ß£§´§ ´§µ¡§©¢§´ ¨²§ ¨Ëª¶©§« ¨¶¨ª©´¦ ¨ËË
¥²¨¶¯ §©¦ ´§µ¡§©¢§´ Î ã¨´§« ¤© ¦£§´§ ¨Ëª¶©¯ §©¦´ Ç ¦£§ ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤© ¤¥ ¥²¨¶¯ §©¦ È¨ª²´ ª´ ¤¬¦¨ª©§« ¨´
ª©È¡¦ Î
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ã§¥¤²§ ­§ «§´¢²ª¬ § ¦£§ ª«§¨ ¬ §£ª©« ¤¡² ¨Ë¶¤²ª¦£¯ Ç ­§ ª©¦²¤«¡¢§ ´¤¯ § ¦§²¯ ª©¤Ë¤¶ÉÎ
ç§ ´¨É ¨© ¤Ô§²Ë¨È ª´ ÂÕÃ¼ ª¥ ¦£§ ¥²¨¶¯ §©¦´ ¨²§ ¥²¤¯ ¦£§ ¤Ô§²Ë¨ÈÈ ª©¶ ´§¶¯ §©¦´ ¤¥ ¦£§ ¶§©¤¯ § Ç ¤¦£§²­ ª´§

¦£§ ¤Ô§²Ë¨È ª´ Õ¼� ¼ÖÂ½Æ¿ ØÃÅ¼Ø Ì� ª¶ Î ÏÒ Ì É§²´ §¦ ¨Ë Î ÏÐÐÐÒ Î ß£§ ¤Ô§²Ë¨È´ ­£ª¢£ ¨²§ ©¤¦ ¦²¡§ ¨²§ ¢¨ËË§« �Ö»Á¼
� ºÁÆÂÆ�¼Á Ì�±´Ò Î Ý© ¤¦£§² ­¤²«´ Ç ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ¨²§ �±´ Î (© ¦£§ ¤¦£§² £¨©« Ç ¦£§ ¤Ô§²Ë¨È´ ­£ª¢£
¨²§ ¦²¡§ ¬¡¦ ©¤¦ «§¦§¢¦§« ¨²§ ¢¨ËË§« �Ö»Á¼ � ¼¾ ÖÂÆ�¼Á Ì�5 ´Ò Î �±´ ¨©« �5 ´ ¨²§ ¢¨ËË§« ¿ºÆÁ¼Î
ß£§ ¨´´§¯¬ËÉ È²¤¬Ë§¯ ­¤¡Ë« ¬§ ´¦²¨ª¶£¦¥¤²­¨²« ª¥ ­§ ¢¤¡Ë« «ªÔª©§ ¨ËË ¦²¡§ ¤Ô§²Ë¨È´ Ç ª Î§ ÎÇ ª¥ ¦£§ «¨¦¨ ¤¥

¤Ô§²Ë¨È´ ­§²§ ©¤ª´§à¥²§§ Î ß£§ '§É ¤¬³ §¢¦ªÔ§ ª´ ¦£¡´ ¦¤ ¢Ë§¨© ¡È ¦£§ ©¤ª´§ ¨´ ¯¡¢£ ¨´ È¤´´ª¬Ë§ ¨©« ¨´´§¯¬Ë§
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¦£§ ¥²¨¶¯ §©¦´ ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ¦²¡§ ¤Ô§²Ë¨È´ Î
(¬´§²Ô§ ¦£¨¦ ¥¤² ¨© ¤Ô§²Ë¨È ¦¤ ¬ § ¦²¡§ Ç ª¦ ª´ ©§¢§´´¨²É ¥¤² ¦£§ ¤Ô§²Ë¨È ¦¤ ¬ § %¢¤©´ª´¦§©¦& Ì� ª¶ Î lÒ Î ®¤­§Ô§² Ç

%¢¤©´ª´¦§©¢É& ª´ ©¤¦ ´¡� ¢ª§©¦ ¥¤² ¨ ¦²¡§ ¤Ô§²Ë¨È Î ß£§²§ ¯ ª¶£¦ ¬§ ´¤¯§ ¢¤©´ª´¦§©¦ ¬¡¦ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ Ç
­£ª¢£ ¨²§ «¡§ ¦¤ §ª¦£§² ¦£§ Ë¨¢' ¤¥ ¢¤Ô§²¨¶§ ¤² Ë¤©¶ ²§È§¨¦´ Ì� ª¶ Î i Ò Î ç§ ¢¨ËË ¨ ¢¤©´ª´¦§©¦ ¬¡¦ ²§È §¨¦àª©«¡¢§«
¤Ô§²Ë¨È ¨ Åº¿ÁÆÁÂ¼¿Â Õ¼� ¼ÖÂ½Æ¿ØÃÅ¼Ø º�¼Õ»Ö� Ç ¤¦£§²­ ª´§ ­§ ¢¨ËË ª¦ ¨© Æ¿ Åº¿ÁÆÁÂ¼¿Â Õ¼� ¼ÖÂ½Æ¿ ØÃÅ¼Ø º�¼Õ»Ö� Î
ä Åº¿ÂÆ¾ Ì´¡¬ ¢¤©¦ª¶ ²§´È ÎÒ ª´ ¨ ¢¤©¦ª¶¡¤¡´ ²§¶ª¤© ¦£¨¦ ª´ ¢¤Ô§²§« ¬É ¨ ´§¦ ¤¥ ¤Ô§²Ë¨ÈÈª©¶ ãäÊ´ Ì¥²¨¶¯ §©¦´

²§´È ÎÒ Î
ß£§ ¬¨´ª¢ ª«§¨ ¬ §£ ª©« ¤¡² ¨Ë¶¤²ª¦£¯ ª´ ªËË¡´¦²¨¦§« ª© � ª¶¡²§ â ¨©« ß¨¬Ë§ j ´£¤­ ´ ¦£§ £ª¶£ Ë§Ô§Ë «§´¢²ªÈ¦ª¤©

¤¥ ¦£§ ¨Ë¶¤²ª¦£¯ Î Ý© ¥¤ËË¤­ ª©¶ Ç ­§ ¤¡¦Ëª©§ ¦£§ ª«§¨ ¤¥ §¨¢£ ´¦§È Î ß£§ «§¦¨ªË´ ¤¥ ¦£§ ª¯ÈË§¯ §©¦¨¦ª¤© ¤¥ ¦£§
¨Ë¶¤²ª¦£¯ ¨²§ «§´¢²ª¬ §« ª© ÌÊ£¤ª ÏÐÐ ÑÒ Ì£¦¦È ·66­­­ Î¢´ Î²¡¦¶§²´ Î§«¡6�Ô¢£¤ªÒ Î

Z W �[u^\daq]evqdr�� ]\\dc�rd `a]bcd^e\ v^eu \�� �u^evb\ W � ª²´¦ Ç ­§ ¨´´§¯¬Ë§ ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨ÈÈª©¶
¥²¨¶¯ §©¦´ ª©¦¤ ´¡¬¢¤©¦ª¶´ Î ã§¥¤²§ ­§ «§´¢²ª¬§ ¦£§ ¨Ë¶¤²ª¦£¯ ª¢ ª¯ÈË§¯ §©¦¨¦ª¤© Ç ­§ ª©¦²¤«¡¢§ ´¤¯ §
¦§²¯ ª©¤Ë¤¶ÉÎ ä ¥²¨¶¯§©¦ ª´ ¢¨ËË§« ¨ ÁÃ×� ÕÖ¾À ¼¿Â ª¥ ¦£§ ¥²¨¶¯ §©¦ ª´ ¢¤¯ÈË§¦§ËÉ ¢¤©¦¨ª©§« ª© ¨©¤¦£§²
¥²¨¶¯ §©¦ Ç ¤¦£§²­ ª´§ ¦£§ ¥²¨¶¯ §©¦ ª´ À Ö� ÆÀ Ö»Î   ¨' ª©¶ ¡´§ ¤¥ ¦£§ ¯¨ ª¯ ¨Ëª¦É È²¤È §²¦É ¤¥ ¦£§ Ë¨¦¦§² Ç
­§ §� ¢ª§©¦ËÉ ª«§©¦ª¥É ¨©« ¨´´§¯¬Ë§ ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨ÈÈª©¶ ¯ ¨ ª¯ ¨Ë ¥²¨¶¯ §©¦´ Ì¤©¢§ ¨¶¨ª© ²§¨«§²´ ¨²§
ª©Ôª¦§« ¦¤ ²§¨« ÌÊ£¤ª ÏÐÐ ÑÒ ¥¤² ¦£§ ´ª¯ÈË§ ¨Ë¶¤²ª¦£¯ ª¢ ¦²ª¢' Ò Î ß£§© ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨ÈÈª©¶ ´¡¬¥²¨¶¯ §©¦´
¨²§ ¨´´§¯¬Ë§« ª©¦¤ ¦£§ ¢¤©¦ª¶ ¤¥ ¦£§ª² ¢¤²²§´È¤©«ª©¶ ¯ ¨ ª¯ ¨Ë ¥²¨¶¯ §©¦´ Î ç ª¦£ ¦£ª´ ª¯ÈË§¯ §©¦¨¦ª¤© Ç
Ï Ñ� y Ðl Ñ ©¤©à´ª©¶Ë§¦¤© ¥²¨¶¯ §©¦´ ¤¥ ¦£§ f§¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ ¨²§ ¨´´§¯¬Ë§« ª©¦¤ ÑÏ y wÏj ´¡¬ ¢¤©¦ª¶´ ª©
¨¬¤¡¦ Ïâ ´§¢¤©«´ ¤© ¨ ±§©¦ª¡¯ ÝÝÝ ¢¤¯È¡¦§² Î
ç§ ¦£§© «§«¡¢§ ¢Ë¤©§à¤Ô§²Ë¨È´ ¥²¤¯ ¦£§´§ ´¡¬ ¢¤©¦ª¶´ · ¦­¤ ¢Ë¤©§´ ¤Ô§²Ë¨È ª¥ ¨©« ¤©ËÉ ª¥ ¦£§²§ ª´ ¨¦ Ë§¨´¦
¤©§ ¥²¨¶¯ §©¦ È¨ª² ¤¥ ¦£§ ¢¤²²§´È¤©«ª©¶ ¢Ë¤©§´ ¤Ô§²Ë¨ÈÈª©¶ ª© ¨ ´¡¬ ¢¤©¦ª¶ Î ß£§© ¦£§ ¢¤©� ª¢¦ª©¶ ¤Ô§²Ë¨È´
¨²§ ²§´¤ËÔ§« ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ¢Ë¤©§à¤Ô§²Ë¨È´ Ì� ª¶ Î jÒ Î 3©Ëª'§ ¦£§ ¡´§ ¤¥ ´¢¤²§ ¥¡©¢¦ª¤©´ ¦¤ ²§´¤ËÔ§
¢¤©� ª¢¦´ Ç ­§ ¨²§ ¯ ¨' ª©¶ ¡´§ ¤¥ ¦£§ ãäÊ ª©¥¤²¯¨¦ª¤© ¤¥ ¥²¨¶¯ §©¦´ ¨©« ¡´§ ¦£§ ¨´´§¯¬ËÉ ¤¬¦¨ª©§«
¬É ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ ¦¤ ²§´¤ËÔ§ ª©¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ Î ß£ª´ ¨ÈÈ²¤¨¢£ ª´ ­§ËË ³ ¡´¦ªå§« ¬§¢¨¡´§ ¦£§
¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ Ç ­£ª¢£ ¨²§ ©§¢§´´¨²É ¢¤©«ª¦ª¤© ¥¤² ¦²¡§ ¤Ô§²Ë¨È´ Ç ¶ªÔ§ ¨ ¶¤¤« ª©«ª¢¨¦ª¤© ­£§¦£§²
¦­¤ ãäÊ´ ¤Ô§²Ë¨È´ ¤² ©¤¦ Î 5¤¦§ ¦£¨¦ ª¦ ª´ ¦£ª´ ¨ÈÈ²¤¨¢£ ¦£¨¦ ¨ËË¤­ ¡´ ¦¤ ©¨¦¡²¨ËËÉ ¯ ¨'§ ¡´§ ¤¥ ¦£§
´§¶¯ §©¦¨Ë «¡ÈËª¢¨¦ª¤© «¨¦¨¬¨´§ ­ ª¦£¤¡¦ ´¡¬´¦¨©¦ª¨Ë ¢£¨©¶ª©¶ ¦£§ ¨Ë¶¤²ª¦£¯ Î
ä´ ¯ §©¦ª¤©§« ¬§¥¤²§ Ç ¦£§´§ ´¡¬¢¤©¦ª¶´ ¯ ª¶£¦ ´¦ªËË ¢¤©¦¨ª© ´¤¯§ ¢¤©´ª´¦§©¦ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ Î

Y W �ded�e ]^_ adcuqd �u^\v\ed^e ads d]e�v^_��d_ uqdar]s\ ]^_ ��vc dav� �ru^d\ W ç§ ¡´§ ¦£§ Ëª©§¨²
´¦²¡¢¦¡²§ ¤¥ ¦£§ ¢£²¤¯¤´¤¯ § ¦¤ «§¦§¢¦ ¦£§ ¢¤©´ª´¦§©¦ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ Î ß£§ Ëª©§¨² ´¦²¡¢¦¡²§ ¤¥
¦£§ ´§µ¡§©¢§ ­¤¡Ë« ¬§ «§´¦²¤É§« ª¥ ¦£§ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ­§²§ ¡´§« Ì� ª¶ Î w] Ò Î   ¨¦£§¯ ¨¦ª¢¨ËËÉ
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´È §¨' ª©¶ Ç ¦£§ ¢¤²²§´È¤©«ª©¶ ¢Ë¤©§ ¶²¨È£ Ç ­£¤´§ Ô§²¦ª¢§´ ¨²§ ¢Ë¤©§´ ¨©« ¦£§²§ ª´ ¨© §«¶§ ¬§¦­§§© ¦­¤
Ô§²¦ª¢§´ ª¥ ¨©« ¤©ËÉ ª¥ ¦£§ ¦­¤ ¢¤²²§´È¤©«ª©¶ ¢Ë¤©§´ ¤Ô§²Ë¨È Ç ¯¡´¦ ¬ § ¨© ª©¦§²Ô¨Ë ¶²¨È£ Î Ì� §¯ ¨²' ·
ß£ª´ ª´ ¦²¡§ ­ ª¦£ ¦£§ ¨´´¡¯È¦ª¤© ¦£¨¦ ¦£§ Ë§©¶¦£ ¤¥ ¶¨È´ ­ ª¦£ª© ¨ ãäÊ ª´ ´£¤²¦ §©¤¡¶£ ´¡¢£ ¦£¨¦
¦£§²§ ª´ ¨¦ Ë§¨´¦ ¤©§ ¥²¨¶¯ §©¦ È¨ª² ¤Ô§²Ë¨ÈÈ ª©¶ ª¥ ¦­¤ ãäÊ ¤Ô§²Ë¨È´ Î ®¤­§Ô§² Ç ¦£ª´ ¨´´¡¯È¦ª¤© ª´
©¤ Ë¤©¶§² ¦²¡§ ª© ¦£§ ¢¡²²§©¦ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯ ¨© ¶§©¤¯ § ¬§¢¨¡´§ ´¤¯§ ãäÊ´ ­§²§ £§¨ÔªËÉ
¦²ª¯¯§« ²§´¡Ë¦ª©¶ ´¤¯§ ¤¥ ¦£§ ãäÊ´ ¤©ËÉ ¨ ¥§­ £¡©«²§«´ ¬È Ë¤©¶ Ì¯¡¢£ ´£¤²¦§² ¦£¨© ¨ È¤´´ª¬Ë§ ¶¨ÈÒ Î
Ê¤¯È¨²ª©¶ äÈ²ªË ÏÐÐ Ñ ¥²§§4§ ­ ª¦£ f §¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ Ç ­§ ¥¤¡©« ¦£¨¦ ÑÏÐÐ ãäÊ´ ­£¤´§ Ë§©¶¦£ £¨Ô§
¬§§© ²§«¡¢§« ¯¤²§ ¦£¨© £¨Ë¥ ¤¥ ª¦´ ¤²ª¶ª©¨Ë Ë§©¶¦£ Î 5¤¦§ ¦£¨¦ ¤¡² ¨Ë¶¤²ª¦£¯ ª´ ²¤¬¡´¦ §©¤¡¶£ ¦£¨¦ ­ ª¦£
¨ ´Ëª¶£¦ ¯¤«ªå¢¨¦ª¤© ¤¥ ²§´¤ËÔª©¶ ©¤©àª©¦§²Ô¨Ë ¶²¨È£ È²¤ ¢§«¡²§ Ç ¤©§ ¢¨© £§¡²ª´¦ª¢¨ËËÉ ¦¨'§ ¢¨²§ ¤¥ ¦£ª´
È¤´´ª¬ ªËª¦ÉÎ Ò Ý©¦¡ª¦ªÔ§ËÉÇ ª¯ ¨¶ª©§ ¦£§ ¶§©¤¯ § ´§µ¡§©¢§ ¨´ ¨ Ëª©§ Ç ¦£§© §¨¢£ ãäÊ ª´ ¨© ª©¦§²Ô¨Ë ¤¥ ¦£§
Ëª©§ ´¡¢£ ¦£¨¦ ¦­¤ ãäÊ ´§µ¡§©¢§´ ¤Ô§²Ë¨È ª¥ ¨©« ¤©ËÉ ª¥ ¦£§ ¢¤²²§´È¤©«ª©¶ ª©¦§²Ô¨Ë´ ¤Ô§²Ë¨È Ì� ª¶ Î "] Ò Î
Ý© ¤¦£§² ­¤²«´ Ç ª¥ ¦£§ ¢¤²²§´È¤©«ª©¶ ¢Ë¤©§ ¶²¨È£ ª´ ©¤¦ ª©¦§²Ô¨Ë Ç ¦£§ ¨´´§¯¬ËÉ ª´ ª©¢¤²²§¢¦ Î �¤² § ¨¯ÈË§ Ç
ãäÊ äÊÐÑ�Ïi" ª© 5ÊãÝ é´ ã¡ªË« Ï" ª´ ¯ ª´¨´´§¯¬Ë§« Ì� ª¶ Î "� Ò Î ãÉ ²§´¤ËÔª©¶ ¦£§ ©¤©àª©¦§²Ô¨Ë ¢¤©©§¢¦§«
¢¤¯È¤©§©¦´ ¤¥ ¦£§ ¢Ë¤©§ ¶²¨È£ Ç ­§ «§¦§¢¦ ¨©« ²§¯¤Ô§ ´¡´È ª¢ª¤¡´ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ¨©« ¢£ª¯ §²ª¢
¢Ë¤©§´ Ì� ª¶ Î w� Ò Î Ý©´¦§¨« ¤¥ ²§´¤²¦ª©¶ ¦¤ ¦£§ 5±à£¨²«   ¨ ª¯ ¨Ë Ý©¦§²Ô¨Ë Þ¡¬¶²¨È£ È²¤¬Ë§¯ Ì°¤Ë«¬§²¶
§¦ ¨¦ Î Ñ��âÒ Ç ­£ª¢£ «¤§´ ©¤¦ ¢£¨²¨¢¦§²ª4§ ¦£§ ²§¨Ë ¬ª¤Ë¤¶ÉÇ ¦¤ ¶§¦ ¨© ª©¦§²Ô¨Ë ¶²¨È£ Ç ­§ «§´ª¶© ¨© §� ¢ª§©¦
¨Ë¶¤²ª¦£¯ ¥¤² ²§´¤ËÔª©¶ ¦£§ ©¤©àª©¦§²Ô¨Ë ¶²¨È£ Ì´§§ ß¨¬Ë§ w ¥¤² ¦£§ ª«§¨Ò Î ß£§ ª©¦§²Ô¨Ë ²§È²§´§©¦¨¦ª¤©
Ì¨©« £§©¢§ ¦£§ ¤²«§²ª©¶Ò ¤¥ ¢Ë¤©§´ ª´ ¤¬¦¨ª©§« ¥²¤¯ ¦£§ ²§´¡Ë¦ª©¶ ª©¦§²Ô¨Ë ¢Ë¤©§ ¶²¨È£ ¬É ¨ Ëª©§¨²à¦ª¯ §
ª©¦§²Ô¨Ë ¶²¨È£ ²§¢¤¶©ª¦ª¤© ¨Ë¶¤²ª¦£¯ ÌÊ¤²©§ªË §¦ ¨Ë Î ÏÐÐ ÑÒ Î

[ W pavd^e ]^_ ua_da \�� �u^evb\ W ä¢¢¤²«ª©¶ ¦¤ ¦£§ ª©¦§²Ô¨Ë ²§È²§´§©¦¨¦ª¤© ¤¥ ¢Ë¤©§´ Ç ´¡¬ ¢¤©¦ª¶´ ¨²§
¤²«§²§« ¨©« ¦£§ ¤²ª§©¦¨¦ª¤© ¤¥ %Ë¤©¶& ´¡¬ ¢¤©¦ª¶´ ª´ «§¦§²¯ ª©§« Î ä¢¢¤²«ª©¶ ¦¤ ¦£§ ¤²«§²ª©¶ ¤¥ ¢Ë¤©§´ Ç
­§ ¤²ª§©¦ ´¡¬¢¤©¦ª¶´ ¬É � ªÈÈª©¶ ´¡¢£ ¦£¨¦ ¦£§ ²¨©' ´ ¤¥ ãäÊ´ ª© §¨¢£ ´¡¬ ¢¤©¦ª¶ ¨²§ ª© ©¤©à«§¢²§¨´ª©¶
¤²«§² Ç ¨©« ¨´´ª¶© ¢¤¤²«ª©¨¦§´ ¦¤ ´¡¬¢¤©¦ª¶´ ´¤ ¦£¨¦ ¦£§É ¢¨© ¬§ ¤²«§²§« ¬É ´¤²¦ª©¶ ¨¢¢¤²«ª©¶ ¦¤ ¦£§´§
¢¤¤²«ª©¨¦§´ Ë§ ª¢¤¶²¨È£ª¢¨ËËÉÎ 5¤¦§ ¦£¨¦ ¤¡² ª©¦§²Ô¨Ë ²§È²§´§©¦¨¦ª¤© ¤¥ ¢Ë¤©§´ ª´ µ¡ª¦§ ª©¥¤²¯ ¨¦ªÔ§ ª© ¦£¨¦
¯¤´¦ ¤¥ ¦£§ ´¡¬ ¢¤©¦ª¶´ ¢¨© ¬§ ¤²«§²§« ¡©¨¯¬ª¶¡¤¡´ËÉ ¨¢¢¤²«ª©¶ ¦¤ ¦£ª´ ²§Ëª¨¬ Ë§ ª©¥¤²¯¨¦ª¤© Î ß£¡´ ­§
«¤ ©¤¦ ©§§« ¦¤ §¯ÈË¤É ¦£§ µ¡ª¦§ ©¤ª´É ¨©« ¡©¢§²¦¨ª© ª©¥¤²¯ ¨¦ª¤© ¥²¤¯ ÈË¨´¯ ª« ²§¨«´ Ç áÞß´ ¨©« ¯�5ä´
¦¤ ¤²«§² ¦£§ ´¡¬¢¤©¦ª¶´ Ç ¨´ «¤§´ )*+, --./01.2 Ç ­£ª¢£ ²§´¤²¦§« ¦¤ ¦£§ ã§ËË¯ ¨©à�¤²« ¨Ë¶¤²ª¦£¯ ¥¤²
¦§´¦ª©¶ ¦£§ ¥§¨´ª¬ªËª¦ª§´ ¤¥ ¦£§ ª©¥¤²¯ ¨¦ª¤© Î ä Ë´¤ Ç ¦£§ ª©¦§²Ô¨Ë ²§È²§´§©¦¨¦ª¤© ¨ËË¤­ ´ ¡´ ¦¤ «§¦§¢¦ �5 ´
­£ªË§ ¤²«§²ª©¶ ´¡¬ ¢¤©¦ª¶´ Î � ª²´¦ ¤¬´§²Ô§ ¦£¨¦ ¦£§ ¢¤²²§´È¤©«ª©¶ §©« ãäÊ´ ¤¥ ¦£§ ¨«³ ¨¢§©¦ ´¡¬ ¢¤©¦ª¶´
¯¡´¦ ¬§ §ª¦£§² ¦£§ ´¨¯ § ¤² ¤Ô§²Ë¨ÈÈª©¶ Ì� ª¶ Î �] Ò Î ç§ ¢¨ËË ¦£ª´ ©§¢§´´¨²É ¢¤©«ª¦ª¤© ¦£§ ÖØ� ÖÅ¼¿ÅÜ
Åº¿ØÆÂÆº¿Î ä¢¢¤²«ª©¶ËÉÇ ­£§© ´¤¯ § ´¡¬ ¢¤©¦ª¶´ ¢¨©©¤¦ ¬§ ¤²«§²§« ´¡¢£ ¦£¨¦ ¦£§É ´¨¦ª´¥É ¦£§ ¨«³ ¨¢§©¢É
¢¤©«ª¦ª¤© Ç ª¦ ª©«ª¢¨¦§´ ¦£¨¦ ¦£§²§ ¯ ª¶£¦ ¬ § �5 ´ Ì� ª¶ Î �� Ò Î ß¤ ¥¡²¦£§² Ô§²ª¥É ¦£§ ª«§©¦ªå¢¨¦ª¤© ¤¥ ¦£§

j



�5 ´ Ç ­§ ¨Ëª¶©§« ¦£§ ª©Ô¤ËÔ§« ¥²¨¶¯§©¦´ ­ ª¦£ ¦£§ª² ¤Ô§²Ë¨ÈÈ ª©¶ ¢Ë¤©§´ Î á ¨¯ ª©ª©¶ ¦£§´§ ¨Ëª¶©¯ §©¦´
²§Ô§¨Ë´ ¦£§ ´§Ô§²¨Ë È¤´´ª¬Ë§ ¢¨¡´§´ Ç ­£ª¢£ ª©¢Ë¡«§ ¦£§ ¢¤©´§µ¡§©¢§´ ¤¥ ²§È §¨¦à¯ ¨´' ª©¶ Ç Ë¤­ ¨¢¢¡²¨¢É
¤¥ ´¤¯ § «²¨¥¦ ´§µ¡§©¢§´ Ç ¢£ª¯ §²ª¢ ¥²¨¶¯ §©¦´ ¤² ¥²¨¶¯ §©¦ ¯ ª´¨´´§¯¬Ëª§´ ¨©« È¤ËÉ¯¤²È£ª´¯ Î (© ¦£§
¤¦£§² £¨©« Ç ´¤¯§ ´¡¬¢¤©¦ª¶´ ¯ ª¶£¦ ¬ § ÂÆ¼Á ª© ­£ª¢£ ¦£§ ¨«³ ¨¢§©¢É ¢¤©«ª¦ª¤© ª´ ¨Ë­¨É´ ´¨¦ª´å§« ¥¤² ¨©É
È§²¯¡¦¨¦ª¤© ¤¥ ¦£§¯ Î Ý© ¤¦£§² ­¤²«´ Ç ¦£§ ª©¥¤²¯ ¨¦ª¤© ª´ ©¤¦ ´¡� ¢ª§©¦ ¦¤ «§¦§²¯ ª©§ ¦£§ª² ¤²«§² Î Ý© ¦£ª´
¢¨´§ Ç ­§ §¯ÈË¤É ´¤¯ § ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤© ¦¤ ¬²§¨' ¦£§´§ ¦ª§´ Î

� W Z_� �\e e�d ua_dav^b ]^_ �uaad�e e�d uavd^e]evu^ u` e�d \�� �u^evb\ �\v^b ]__vevu^]r v^`ua�
c ]evu^ W ß£§ ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤© ª©¢Ë¡«§´ ¦£§ ª«§©¦ªå¢¨¦ª¤© ¤¥ ¦£§ §©« ¥²¨¶¯§©¦´ ¤¥ ãäÊ´ Ç ¨´ ­§ËË
¨´ Ç ¦£§ È¨²¦ª¨Ë ¤²«§² ¤¥ ´¤¯ § ¥²¨¶¯ §©¦´ Î �¤² §¨¢£ ãäÊ ­£ª¢£ £¨´ §©« ¥²¨¶¯ §©¦ ª©¥¤²¯ ¨¦ª¤© Ç ª Î§ ÎÇ ¤©§
¤² ¦­¤ ¥²¨¶¯ §©¦´ Ç å ²´¦ ¨¢¢¤²«ª©¶ ¦¤ ¦£§ª² ¢¡²²§©¦ È¤´ª¦ª¤© ª© ¦£§ ¢¤©¦ª¶ Ç ­§ «§¦§²¯ ª©§ ­£ª¢£ ¤©§ ª´ ¦£§
Ë§¥¦ §©« ¥²¨¶¯ §©¦ ¨©« ­£ª¢£ ¤©§ ª´ ¦£§ ²ª¶£¦ §©« ¥²¨¶¯ §©¦ Î ß£§© ­§ ¤²ª§©¦ ¦£§ ¥²¨¶¯ §©¦´ ´¤ ¦£¨¦ ¦£§É
¨²§ ¦£§ § ¦²§¯ § ¥²¨¶¯ §©¦´ ¤¥ ¦£§ ãäÊ Î ß¤ §©´¡²§ ¦£§ ²§Ëª¨¬ ªËª¦É ¤¥ ¦£§ ª©¥¤²¯ ¨¦ª¤© Ç ¦£§´§ ¨«³ ¡´¦¯ §©¦´
Ì¤²«§² ¨©« ¤²ª§©¦¨¦ª¤© Ò ¨²§ ¨Ë­¨É´ ´¡¬³ §¢¦ ¦¤ ¦£§ ¨«³ ¨¢§©¢É ¢¤©«ª¦ª¤© Ç ª Î§ ÎÇ ­£§¦£§² ­§ ¢¨© ¨«³¡´¦ ¦£§
¤²«§² ¨©« ¤²ª§©¦¨¦ª¤© ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ª©¥¤²¯¨¦ª¤© ´¡¢£ ¦£¨¦ ¦£§ ¨«³ ¨¢§©¢É ¢¤©«ª¦ª¤© ª´ ´¦ªËË ´¨¦ª´å§« Î
Þª¯ ªË¨²ËÉÇ ¦£§ ¨«³ ¡´¦¯ §©¦´ ¨²§ ¬ §ª©¶ «¤©§ ¥¤² §¨¢£ ¶²¤¡È ¤¥ ¦£§ ¤²«§²§« ¥²¨¶¯ §©¦´ Î
� ª©¨ËËÉÇ ¦£§ ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤© ¤¥ ¥²¨¶¯ §©¦ È¨ª²´ ¶§©§²¨¦§« ¥²¤¯ ÈË¨´¯ ª« ²§¨«´ ¨²§ ¡´§« ¦¤ ¤²ª§©¦
¦£§ ´¡¬ ¢¤©¦ª¶´ ­£ª¢£ ¨²§ ©¤¦ %Ë¤©¶& §©¤¡¶£ ¦¤ £¨Ô§ ¬§§© «§¦§²¯ ª©§« Î ä¢¢¤²«ª©¶ ¦¤ ¦£§ ª©¦§²Ô¨Ë
²§È²§´§©¦¨¦ª¤© ¤¥ ¢Ë¤©§´ Ç ¤©§ ¢¨© «§¦§²¯ ª©§ £¤­ ¢¤©å«§©¦ ¦£§ ¤²ª§©¦¨¦ª¤© ¤¥ ´¡¬ ¢¤©¦ª¶´ ª´ Î �¤² § ¨¯ÈË§ Ç
¥¤² ¦£§ ´¡¬¢¤©¦ª¶´ ­£ª¢£ ¨²§ Ë¤©¶ §©¤¡¶£ ´¤ ¦£¨¦ ¦£§ ´¯¨ËË§´¦ ãäÊ ¨©« ¦£§ Ë¨²¶§´¦ ãäÊ ¨²§ ©¤¦
¤Ô§²Ë¨ÈÈª©¶ ª© ¦£§ ´¡¬ ¢¤©¦ª¶ Ç ¦£§ ¢¤²²§¢¦©§´´ ¤¥ ¦£§ ¤²ª§©¦¨¦ª¤© ª´ ´¡²§ Î ß£§ ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤© ¤¥
¥²¨¶¯ §©¦ È¨ª²´ ¶§©§²¨¦§« ¥²¤¯ ÈË¨´¯ ª« ²§¨«´ ¨²§ ¡´§« ¦¤ ¤²ª§©¦ ¦£§ ¡©´¡²§ ´¡¬¢¤©¦ª¶´ Î �¤² §¨¢£
¡©´¡²§ ´¡¬ ¢¤©¦ª¶ Ç ­§ ¤²¶¨©ª4§ ¨ËË ª¦´ ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤©´ ª©¦¤ ¨ Ëª´¦ ¤¥ ¨¶²§§ª©¶ ´¡¬ ¢¤©¦ª¶´ ¨©« ¨ Ëª´¦ ¤¥
«ª´¨¶²§§ª©¶ ´¡¬ ¢¤©¦ª¶´ Î ç§ ¦£§© È²¤¶²§´´ªÔ§ËÉ ¢£¨©¶§ ¦£§ ¤²ª§©¦¨¦ª¤© ¤¥ ¡©´¡²§ ´¡¬ ¢¤©¦ª¶´ ´¡¢£ ¦£¨¦
¦£§ ©¡¯¬§² ¤¥ «ª´¨¶²§§ª©¶ ´¡¬ ¢¤©¦ª¶´ ª´ ¯ ª©ª¯ ª4§« Î

� �AC� B�C @�� �EA ��D�@��C�� � ��E �EA ���B�� @CCAD�B�

Ý© ¦£ª´ ´§¢¦ª¤© Ç ­§ È²§´§©¦ ¦£§ ²§´¡Ë¦ ¤¥ ¤¡² ¨Ë¶¤²ª¦£¯ ¨ÈÈËª§« ¦¤ ¦£§ ª©È¡¦ ¤¥ ¦£§ f §¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ ¤¥
¦£§ È¡¬Ëª¢ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯¨© ¶§©¤¯ § Î � ª²´¦ Ç ­§ «§´¢²ª¬ § ¦£§ «§¦¨ªË´ ¤¥ ¦£§ ª©È¡¦ ¤¥ ¦£§ f §¢§¯¬§²
ÏÐÐ Ñ ¥²§§4§ Î ß£§© ­§ È²§´§©¦ ¨©« ¢¤¯È¨²§ ¦£§ ²§´¡ Ë¦´ ­ ª¦£ ¦£§ 5ÊãÝ é´ ¨´´§¯¬ËÉ Ìã¡ªË« Ï"Ò Î

w



� GH RSTUK PQ K}J IJ�J��J� F�� H Q�JJ�J

ß£§ ´§µ¡§©¢§ ª©¥¤²¯ ¨¦ª¤© ­ ª¦£ ¢£²¤¯¤´¤¯ § ¨´´ª¶©¯§©¦´ Ç Ë¤ ¢¨Ë ¨Ëª¶©¯ §©¦´ ¤¥ ¨ËËà¨¶¨ª©´¦à¨ËË ¥²¨¶¯ §©¦ ´§à
µ¡§©¢§´ Ç Ë¤ ¢¨Ë ¨Ëª¶©¯ §©¦´ ¤¥ ¨ËË ¥²¨¶¯ §©¦ ´§µ¡§©¢§´ ¨¶¨ª©´¦ È Ë¨´¯ ª« ²§¨«´ ´§µ¡§©¢§´ ­§²§ È²¤Ôª«§« ¬É 5ÊãÝ Î
ç§ ¥¡²¦£§² È²¤ ¢§´´§« ¦£§´§ Ë¤ ¢¨Ë ¨Ëª¶©¯ §©¦´ ¦¤ ¶§©§²¨¦§ Ô¨Ëª« ¥²¨¶¯ §©¦ È¨ª² ¤Ô§²Ë¨È´ ¨©« ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤©
¤¥ ¥²¨¶¯ §©¦ È¨ª²´ Î ß£§ «§¦¨ªË´ ¤¥ ¦£§ f§¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ ¨²§ ´£¤­© ª© ß¨¬Ë§ Ï Î

� GF �JOUNKO PS K}J IJ�J��J� F�� H Q�JJ�J

ç§ ¨´´§¯¬Ë§ ÏÑ� y Ðl Ñ ©¤©à´ª©¶Ë§¦¤© ¥²¨¶¯ §©¦´ ª©¦¤ ÑÏwÏj ´¡¬ ¢¤©¦ª¶´ Ç ­ ª¦£ Ë§©¶¦£ Ï �â Ñ °¬È Î �²¤¯ ¦£§´§
´¡¬¢¤©¦ª¶´ Ç ­§ ¤¬¦¨ª© ¨ ¢Ë¤©§ ¶²¨È£ ¤¥ ll�Ï� ãäÊ´ ª© ÏÑ�â ¢¤©©§¢¦§« ¢¤¯È¤©§©¦´ Ç ­£ª¢£ ¢¤©´ª´¦´ ¤¥ Ïl Ñiâ
ãäÊ´ ª© ÏÐâÏ ª©¦§²Ô¨Ë ¢¤©©§¢¦§« ¢¤¯È¤©§©¦´ ¨©« ÑÐw" ãäÊ´ ª© Ñil ©¤©àª©¦§²Ô¨Ë ¢¤©©§¢¦§« ¢¤¯È¤©§©¦´ Î
3È¤© ²§´¤ËÔª©¶ ©¤©àª©¦§²Ô¨Ë ¢¤¯È¤©§©¦´ Ç Ñl� È²¤¬Ë§¯ ¨¦ª¢ ãäÊ´ Ç ­£ª¢£ ¨²§ §ª¦£§² ´¡´Èª¢ª¤¡´ ¢£ª¯§²¨´ ¤²
¢¤©¦¨ª©´ ¡©ª«§©¦ªå§« ²§È§¨¦´ Ç ¨²§ ²§¯¤Ô§« Î ß£§ ²§´¡ Ë¦ ª´ llwÏÏ ©¤©à´ª©¶Ë§¦¤© ãäÊ´ ª© Ïiil ª©¦§²Ô¨Ë ¢¤¯ à
È¤©§©¦´ Ç ¨´ ´£¤­© ª© ß¨¬Ë§ l Î ç§ ²§¯¤Ô§ " Ñ"� Ì  Ïâ�ÏlÐ ¡ ÏâÑÐi ÑÒ ¥²¨¶¯ §©¦´ ¬¨´§« ¤© ¤¡² �5 «§¦§¢¦ª¤©
­£ª¢£ ª©«ª¢¨¦§´ ¦£§ ¥²¨¶¯ §©¦´ ´£¤¡Ë« ¬§ ¢¤©¦¨ª©§« ª© ´¤¯ § ´¡¬ ¢¤©¦ª¶´ Î
ä ¶²¨È£ª¢¨Ë «ª´È Ë¨É ¤¥ ¦£§ ¨´´§¯¬ËÉ ¤¥ f §¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ ¤¥ ¦£§ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯¨© ¶§©¤¯ §

ª´ ¨Ô¨ªË¨¬ Ë§ ¨¦ Ì£¦¦È ·66­­­ Î¢´ Î²¡¦¶§²´ Î§«¡ 6�Ô¢£¤ªÒ Î

� G� ¢P�TL�MOPS £ MK} ¤¢¥R ¦O LOOJ��N§

ç§ ¢¤¯È¨²§ ¤¡² ²§´¡Ë¦´ ­ ª¦£ 5ÊãÝ é´ ¨´´§¯¬ËÉ ¤© f §¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ Ì´§§ ß¨¬Ë§ i Ò Ì5¤¦§ )*+, --./01.2
­¨´ ©¤ Ë¤©¶§² ª© ¡´§ Î Þ§§ ÌÊ£¤ª ÏÐÐ ÑÒ ¥¤² ¨ ¢¤¯È¨²ª´¤© ­ ª¦£ ¬¤¦£ 5ÊãÝ é´ ¨´´§¯¬ËÉ ¨©« )*+, --./01.2
¤© äÈ²ªË ÏÐÐÐ ¥²§§4§Ò Î ß£§ Ï�âlw Ì  ÏâÑ�Ï" ¡ ÏÏÏl� ÑÒ ¥²¨¶¯ §©¦´ ­§²§ ¨¬´§©¦ ¥²¤¯ 5ÊãÝ é´ ¬¡ ªË« ¥¤² ²§¨´¤©´
­§ «¤ ©¤¦ '©¤­ Î ß¤ ¥¡²¦£§² ¯ §¨´¡²§ ¦£§ µ¡¨Ëª¦É ¤¥ ¦£§ ¨´´§¯¬ËÉÇ ­§ ª©¦²¤«¡¢§ ¦£§ «§å©ª¦ª¤© ¤¥ ¸ ÖÕ�
  ¨´´§¯¬Ë§« ãäÊ Ë§©¶¦£§´¦ª¯ ¨¦§« ãäÊ Ë§©¶¦£ Ì¨´ ¡´§« ¬É 5ÊãÝ é´ ¢¤©¦ª¶ ¶²¤¡ÈÒ Ç ­£ª¢£ ª´ ¦£§ ²¨¦ª¤ ¤¥ ¦£§ ¨´´§¯¬Ë§« ãäÊ Ë§©¶¦£
¤Ô§² ¦£§ §´¦ª¯ ¨¦§« ãäÊ Ë§©¶¦£ Î Þ§§ ß¨¬Ë§ â ¥¤² ¦£§ ¢¤¯È¨²ª´¤© Î ß£§²§ ¨²§ ÑÐ Ñj ãäÊ´ ª© ¤¡² ¨´´§¯¬ËÉ ­ ª¦£
¨´´§¯¬Ë§« ãäÊ Ë§©¶¦£ ¯¤²§ ¦£¨© ÏâÐ æ¬È Ì¦£§ Ë¤©¶§´¦ ¤©§ ª´ wlÏ y âÏw ¬ÈÒ Ç ­£ªË§ ¦£§²§ ¨²§ lw"j ´¡¢£ ãäÊ´
Ì­ ª¦£ ¦£§ Ë¤©¶§´¦ ¤©§ Ñ� y ilj y âÏâ ¬ÈÒ ª© 5ÊãÝ é´ ¨´´§¯¬ËÉÎ ç§ ¢¤©³ §¢¦¡²§ ¦£¨¦ ¦£§ ©¡¯¬§² ­¤¡Ë« ¬§ §Ô§©
­¤²´§ ª¥ ¦£§É £¨« ©¤¦ ¦£²¤­© ¨­¨É ¦£§ Ï�æ ¥²¨¶¯ §©¦´ Î 5¤¦§ ¦£¨¦ ­£ªË§ ª¦ ª´ ¦²¡§ ¦£¨¦ ¦£§ ­¨²È §« ãäÊ´ ¨²§
¯ ª´¨´´§¯¬Ë§« Ç ª¦ ª´ ©¤¦ ©§¢§´´¨²É ¦£¨¦ ¦£§ ©¤©à­¨²È§« ãäÊ´ ¨²§ ¢¤²²§¢¦ËÉ ¨´´§¯¬Ë§« Î Ý©«§§« Ç ¦£§ ´¡´Èª¢ª¤¡´
¢£ª¯ §²ª¢ ãäÊ´ ­§ «§¦§¢¦§« ¨²§ ¡´¡¨ËËÉ ©¤©à­¨²È§« ª© 5ÊãÝ é´ ¨´´§¯¬ËÉ ¬§¢¨¡´§ ¤¥ ¦£§ ­¨É ¦£§ª² ¨´´§¯¬ËÉ ª´
«¤©§ Î ß¤ ¯§¨´¡²§ ¦£§ ¨¢¢¡²¨¢É ¤¥ ¦£§ ¨´´§¯¬ËÉÇ ª¦ ª´ ª¯È¤²¦¨©¦ ¦¤ ¡©«§²´¦¨©« ¦£§ ¯§¦£¤« ¤² ¦£§ ¨Ë¶¤²ª¦£¯
¤¥ ¦£§ ¨´´§¯¬ËÉÎ

"



¨ © �C��CC���

ß£§ ¤²ª¶ ª©¨Ë È²¤È¤´¨Ë ¤¥ ¦£§ ®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ ª´ %¯¨È å²´¦ Ç ¦£§© ´§µ¡§©¢§& Î ®¤­§Ô§² Ç Ô¨²ª¤¡´
¥¤²¯¡Ë¨¦ª¤© ¤¥ È£É´ª¢¨Ë ¯ ¨ÈÈª©¶ È²¤¬Ë§¯ Ç ­£ª¢£ ª´ ¦¤ ²§¢¤©´¦²¡¢¦ ¦£§ ²§Ë¨¦ªÔ§ È¤´ª¦ª¤© ´ ¤¥ ¦£§ ¢Ë¤©§´ ¬¨´§«
¤© ¦£§ª² å©¶§²È²ª©¦ ¤Ô§²Ë¨È Ç ­§²§ È²¤Ô§« ¦¤ ¬§ 5±à£¨²« Ì°¤Ë«¬§²¶ §¦ ¨¦ Î Ñ��âÒ Ì­£ª¢£ ¨²§ ¢¤©³ §¢¦¡²§«
¦¤ ¬ § ¢¤¯È¡¦¨¦ª¤©¨ËËÉ ª©¦²¨¢¦¨¬Ë§Ò Î ãÉ å©¶§²È²ª©¦ ¤Ô§²Ë¨È ª¦ ¯ §¨©´ ¦£¨¦ ¦­¤ ¢Ë¤©§´ ¤Ô§²Ë¨È ª¥ ¦£§É ´£¨²§
¢¤¯¯¤© å©¶§²È²ª©¦´ Î 5¤¦§ ¦£¨¦ ¦£§ ¢Ë¤©§ ¤Ô§²Ë¨È «§²ªÔ§« ¥²¤¯ å©¶§²È²ª©¦´ ¤©ËÉ ¦§ËË ­£§¦£§² ¦­¤ ¢Ë¤©§´
ª©¦§²´§¢¦ ¬¡¦ ©¤¦ ­£§²§ ¦£§É ¤Ô§²Ë¨È Î 3©Ëª'§ È£É´ª¢¨Ë ¯ ¨ÈÈª©¶ È²¤¬Ë§¯ Ç ¦£§²§ ¨²§ ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤©
¥²¤¯ ´§µ¡§©¢§´ ¦¤ ª©¥§² ¢Ë¤©§ ¤Ô§²Ë¨È ª© ¦£§ ´§µ¡§©¢§ ¨´´§¯¬ËÉ È²¤¬Ë§¯ Î 5 ¨¯ §ËÉÇ ¢Ë¤©§ ¤Ô§²Ë¨È´ ¢¨© ¬§
«§²ªÔ§« ¥²¤¯ ´§µ¡§©¢§´ ¤Ô§²Ë¨È´ ­£ª¢£ ¦§ËË ©¤¦ ¤©ËÉ ­£§¦£§² ¦­¤ ´§µ¡§©¢§ ¤Ô§²Ë¨È ¬¡¦ ­£§²§ ¦£§É ¤Ô§²Ë¨È Î
Ý© ¤¦£§² ­¤²«´ Ç ´§µ¡§©¢§ ¤Ô§²Ë¨È´ £¨Ô§ ¯¤²§ ª©¥¤²¯¨¦ª¤© ¦£¨© å©¶§²È²ª©¦ ¤Ô§²Ë¨È´ Î Þ§§ � ª¶¡²§ ÑÐ ¥¤² ¦£ª´
ª¯È¤²¦¨©¦ «ª´¦ª©¢¦ª¤© Î 3©¥¤²¦¡©¨¦§ËÉÇ Ë§« ¬É È£É´ª¢¨Ëà¯ ¨ÈÈª©¶ å²´¦ ¨ÈÈ²¤¨¢£ Ç 5ÊãÝ ¦²§¨¦´ ¦£§ ´§µ¡§©¢§
¤Ô§²Ë¨È´ ª© å©¶§²È²ª©¦ ¤Ô§²Ë¨È ¥¨´£ª¤© ¦¤ ª©¥§² ¢Ë¤©§ ¤Ô§²Ë¨È´ Î Ý© È¨²¦ª¢¡Ë¨² Ç 5ÊãÝ ¥¤²¯¡Ë¨¦§´ ¨   ¨ ª¯ ¨Ë
Ý©¦§²Ô¨Ë Þ¡¬¶²¨È£ È²¤¬Ë§¯ Ì­£ª¢£ ª´ 5±à£¨²«Ò Ç ¨´ ª© Ì°¤Ë«¬§²¶ §¦ ¨¦ Î Ñ��âÒ ¥¤² ´¤ËÔª©¶ È£É´ª¢¨Ë ¯ ¨ÈÈª©¶
È²¤¬Ë§¯ Ç ¦¤ ¤¬¦¨ª© ¨ ¢Ë¤©§ ¤²«§²ª©¶ Ç ­£§²§ ¦£§ ­§ª¶£¦ ¤¥ ¨ ¢Ë¤©§à¤Ô§²Ë¨È ª´ ¦£§ ´¡¯¯¨¦ª¤© ¤¥ ­§ª¶£¦´ ¤¥ ¨ËË
¦£§ ¢¤²²§´È¤©«ª©¶ ¥²¨¶¯ §©¦ È¨ª²´ Ç ­£ª¢£ ¨²§ ¨´´ª¶©§« ¬É ´¤¯ § ´¢¤²§ ¥¡©¢¦ª¤©´ Î
 ¤¦ªÔ¨¦§« ¬É ¦£§ ¥¨¢¦ ¦£¨¦ ´§µ¡§©¢§ ¤Ô§²Ë¨È´ ¨²§ ¯¤²§ ª©¥¤²¯ ¨¦ªÔ§ ¦£¨© å©¶§²È²ª©¦ ¤Ô§²Ë¨È´ ¨©« ¦£§

£¨²«©§´´ ²§´¡Ë¦ ¤¥ ¦£§ È£É´ª¢¨Ë ¯ ¨ÈÈª©¶ È²¤¬Ë§¯ Ç ­§ ¨¬¨©«¤© ¦£§ È£É´ª¢¨Ë ¯ ¨È å²´¦ ¥²¨¯ §­¤²' ¨©« ¨´´§¯¬Ë§
¦£§ ¶§©¤¯ § ¬¤¦¦¤¯ à¡È Î ç ª¦£ ¦£ ª´ ¨ÈÈ²¤¨¢£ Ç ¦£§ ¢Ë¤©§à¤Ô§²Ë¨È´ ¨²§ «§²ªÔ§« ¥²¤¯ ¢¤©´ª´¦§©¦ ¥²¨¶¯§©¦ ´§µ¡§©¢§
¤Ô§²Ë¨È´ ­£ª¢£ ª´ ¦£§ ©§¢§´´¨²É ¢¤©«ª¦ª¤© ¥¤² ¦£§ ¦²¡§ ¤Ô§²Ë¨È´ Î ß£§ ¢Ë¤©§ ¶²¨È£ ¦£¡´ ¢¤©´¦²¡¢¦§« ª´ ©¤¦ ¦¤¤
©¤ª´É ·  ¤´¦ ¤¥ ¦£§ ¢¤¯È¤©§©¦´ ¨²§ ª©¦§²Ô¨Ë ¨©« ¦£§ ©¤©àª©¦§²Ô¨Ë ¢¤¯È¤©§©¦ È §²¯ ª¦´ ¨© §� ¢ª§©¦ ¨©« §#§¢¦ªÔ§
£§¡²ª´¦ª¢ ²§´¤Ë¡¦ª¤© Î 5¤¦§ ­ ª¦£ ¦£ª´ ¨ÈÈ²¤¨¢£ Ç ­§ «¤ ©¤¦ ¯ ¨'§ ¡´§ ¤¥ å©¶§²È²ª©¦ ¯¨È Ì¦£§ È£É´ª¢¨Ë ¯ ¨È ¬¡ªË¦
¬¨´§« ¤©ËÉ ¤© å©¶§²È²ª©¦ «¨¦¨Ò Ç ¬¡¦ ¨©É å©¶§²È²ª©¦ «¨¦¨ ­¤¡Ë« ¬§ Ô§²É ¡´§¥¡Ë ¨´ ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤© Î
Ý©«§§« Ç ª¦ ª´ ¦£§¤²§¦ª¢¨ËËÉ ª¯È¤´´ª¬Ë§ ¦¤ ¨´´§¯¬Ë§ ¦£§ ¦²¡§ ¨´´§¯¬ËÉ ¬¨´§« ¤©ËÉ ¤© ¦£§ ´§µ¡§©¢§ ¤Ô§²Ë¨È
ª©¥¤²¯ ¨¦ª¤© Ç ¨Ë¦£¤¡¶£ ¦£§ ­¨É ­§ ²§´¤ËÔ§ ¦£§ ²§È §¨¦ È²¤¬Ë§¯ ª´ ³ ¡´¦ªå§« ¬É ¢¤©´ª«§²ª©¶ ¦£§ ¢¤©´ª´¦§©¢É ¤¥
¤Ô§²Ë¨È´ ¨©« ¦£§ ª©¦§²Ô¨Ë ¶²¨È£ ¥¤²¯ ¨Ëª´¯ Î ä ´ ¨ ¯ ¨¦¦§² ¤¥ ¥¨¢¦ Ç ¦£§ ¨´´§¯¬Ëª§´ ¨²§ ¥¨² ¥²¤¯ È§²¥§¢¦ Î �¤²
§ ¨¯ÈË§ Ç ¦£§ ¨´´§¯¬Ëª§´ ¤¥ ¦£¤´§ %­¨²È§«& ãäÊ´ ­£¤´§ ¨´´§¯¬Ë§« Ë§©¶¦£ ª´ ¶²§¨¦§² ¦£¨© ÏâÐæ¬ ¨²§ ¤¬Ôª¤¡´ËÉ
ª©¢¤²²§¢¦ Î ß£§´§ ¯ ª´¨´´§¯¬Ëª§´ ¯ ª¶£¦ ¬§ Ë¨²¶§ËÉ «¡§ ¦¤ ¡©«§¦§¢¦§« �5 ´ Ç ¤² ¦£§É ¯ ª¶£¦ ¬ § «¡§ ¦¤ ¤Ô§²à¢¤ËË¨È ´§
¤¥ ²§È§¦ª¦ªÔ§ ²§¶ª¤©´ Ç ­£ª¢£ «¤ ©¤¦ «§´¦²¤É ¦£§ ª©¦§²Ô¨Ë ¶²¨È£ È²¤È§²¦É Ó ¥¤² § ¨¯ÈË§ Ç ²§È §¨¦´ ­£ª¢£ ¤ ¢¢¡² ¨¦
¤©§ §©« ¤¥ ¢¤©¦ª¶´ «¡§ ¦¤ ¦£§ Ë¨¢' ¤¥ ¢¤Ô§²¨¶§ ¤² ²§È §¨¦´ ­£ª¢£ ¨²§ Ë¤©¶§² ¦£¨© ¨© §©¦ª²§ ãäÊ Î  ¤²§ ¬ª¤Ë¤¶ª¢¨Ë
ª©¥¤²¯ ¨¦ª¤© Ì§ Î¶ Î å©¶§²È²ª©¦ «¨¦¨Ò ª´ ©§§«§« ¦¤ ²§´¤ËÔ§ ¦£§´§ ¢¨´§´ Î �¤² ª©´¦¨©¢§ Ç ¦£§ âÐÐæ¬ ª©Ô§²¦§« ²§È §¨¦
¤© ¢£²¤¯¤´¤¯§ ª ª´ ²§´¤ËÔ§« ¬É ¡´ª©¶ ¦£§ ¨©©¤¦¨¦ª¤© ¤¥ ´§µ¡§©¢§´ ª© ¦£§ °§©ã¨©' Î �¡²¦£§²¯¤²§ Ç ¤¡²
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§²²¤²´ «§¦§¢¦§« ¥²¤¯ äÈ²ªË ÏÐÐ Ñ ¥²§§4§Ò Î

(¡² ¨Ë¶¤²ª¦£¯ ª´ ©¤¦ ¤©ËÉ ¢¤©¢§È¦¡¨ËËÉ ´ª¯ÈË§ ¨©« §¨´É ¦¤ ª¯ÈË§¯ §©¦ Ìß£§ ´¤¡²¢§ ¢¤«§ ¤¥ :;2<;=1.
ª© Ê Ë¨©¶¡¨¶§ ª´ ¥²§§ËÉ ¨Ô¨ªË¨¬Ë§ ¨¦ Ì£¦¦È ·66­­­ Î¢´ Î²¡¦¶§²´ Î§«¡6�Ô¢£¤ªÒ Ç ¬¡¦ ¨Ë´¤ ª¦ ª´ Ô§²É §� ¢ª§©¦ ¦£¨¦ ª¦
¦¨'§´ l ¯ ª©¡¦§´ ¤© ¨ ±§©¦ª¡¯ ÝÝÝ Ì�ll  ®4 Ò ¢¤¯È¡¦§² ¦¤ ¨´´§¯¬Ë§ ¦£§ È¡¬Ëª¢ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯¨©
¶§©¤¯ § ¨¥¦§² È²§È²¤ ¢§´´ª©¶ ¦¤ ¦£§ ª©È¡¦ ¥¤²¯¨¦ ¨´ «§´¢²ª¬§« Î �¤² ¦£§ ´¨¯ § ´¦§È Ç )*+,--./01.2 ¦¨'§´
¨¬¤¡¦ ¦­¤ £¤¡²´ ¤© ¨ ¢Ë¡ ´¦§² ¤¥ ÑÐÐ ±§©¦ª¡¯ ÝÝÝ Ê±3 ´ Î ß£ª´ £¡¶§ «ª#§²§©¢§ ª´ È¨²¦ËÉ «¡§ ¦¤ °ª¶ä´´§¯¬Ë§²
«¤§´ ©¤¦ ¯ ¨'§ ¡´§ ¤¥ ¦£§ ¡©«§²ËÉª©¶ «¨¦¨ ´¦²¡¢¦¡²§ ¥¤² ¦£§ ¨Ë¶¤²ª¦£¯ «§´ª¶© Î �¤² § ¨¯ÈË§ Ç ¥²¤¯ ¨´´§¯¬Ëª©¶
¥²¨¶¯ §©¦´ Ì¬¡ªË« %²¨¥¦´& ª© ° ª¶ä´´§¯¬Ë§² é´ Ë¨©¶¡¨¶§Ò Ç ¬É ¯ ¨' ª©¶ ¡´§ ¤¥ È²¤È §²¦É ¤¥ ¯ ¨ ª¯ ¨Ë ¥²¨¶¯ §©¦´ ¨©«
´¡¬¥²¨¶¯ §©¦´ Ç ¦¤ ¤²«§²ª©¶ ¦£§ ´¡¬¢¤©¦ª¶´ Ì¬¡ªË« %¬¨²¶§´& ª© ° ª¶ä´´§¯¬Ë§² é´ Ë¨©¶¡¨¶§Ò Ç ¬É ¯ ¨' ª©¶ ¡´§ ¤¥ ¦£§
ª©¦§²Ô¨Ë ¤²«§²ª©¶ ¤¥ ¦£§ ¢Ë¤©§ ¶²¨È£ Î
ß£§ Ý©¦§²©¨¦ª¤©¨Ë ®¡¯ ¨© °§©¤¯§ Þ§µ¡§©¢ª©¶ Ê¤©´¤²¦ª¡¯ ²§¢§©¦ËÉ ¨©©¤¡©¢§« ¦£§ ¢¤¯ÈË§¦ª¤© ¤¥ ¦£§

®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ Ì£¦¦È ·66­­­ Î¶§©¤¯§ Î¶¤Ô6ÑÑÐÐj�Ï�Ò ¨©« ¦£¨¦ %ß£§ å©ª´£§« ´§µ¡§©¢§ È²¤«¡¢§«
¬É ¦£§ ®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ ¢¤Ô§²´ ¨¬¤¡¦ �� È§²¢§©¦ ¤¥ ¦£§ £¡¯¨© ¶§©¤¯ § é´ ¶§©§à¢¤©¦¨ª©ª©¶ ²§¶ª¤©´ Ç
¨©« ª¦ £¨´ ¬ §§© ´§µ¡§©¢§« ¦¤ ¨© ¨¢¢¡²¨¢É ¤¥ �� Î�� È§²¢§©¦ Î& ß£§ ¨´´§¯¬ËÉ ­¨´ «¤©§ ¬É 5ÊãÝ ¬¨´§«
¤© ¢¡²¨¦§« ßªËª©¶ ±¨¦£ � ªË§´ Ìß±� Ò È²¤Ôª«§« ¬É ¦£§ ª©¦§²©¨¦ª¤©¨Ë ´§µ¡§©¢ª©¶ ¢¤©´¤²¦ª¡¯ Î ã¡¦ £¤­ ­§²§
¦£§´§ ß±� ¢¡²¨¦§«« ®¤­ ¨¢¢¡²¨¦§ ­§²§ ¦£§´§ ¢¡²¨¦ª¤©« ç¤¡Ë« ¦£§ ©¦àÈ¨ª² Ì­£ª¢£ ­¨´ «§²ªÔ§« ¥²¤¯ ß±� Ò
§²²¤²´ ¨´ ª© � ª¶¡²§ ÑÑÇ ­£ª¢£ ­§²§ «§¦§¢¦§« ¨©« ¢¤²²§¢¦§« §¨²ËÉ ¬É ¤¡² ¨Ë¶¤²ª¦£¯ ¬§¢¨¡´§ ¤¥ ¦£§ ¢¤©� ª¢¦´
­ ª¦£ ¦£§ ²§«¡©«¨©¦ «¨¦¨ Ç ¬ § ¢¤²²§¢¦§« ¬É ¦£§ ¢¡²¨¦ª¤©« ä´ ­§ £¨Ô§ «§¯¤©´¦²¨¦§« Ç ­ ª¦£ ¦£§ ¨ÈÈ²¤È²ª¨¦§
¨Ë¶¤²ª¦£¯ ª¢ ¨ÈÈ²¤¨¢£ ¦£§ ¢Ë¤©§à¬¨´§« ´§µ¡§©¢§´ ¤¥ ¦£§ £¡¯ ¨© ¶§©¤¯ § ª´ ¬É ¨ËË ¯ §¨©´ ¯ ¨©¨¶§¨¬Ë§ ¨©« ­§
¬§Ëª§Ô§ ¦£¨¦ ª©¢¤²È¤²¨¦ª©¶ ¦£§ ª©¥¤²¯ ¨¦ª¤© ¥¤² ¢¡²¨¦ª©¶ ß±� ¨´ ¨««ª¦ª¤©¨Ë ª©¥¤²¯ ¨¦ª¤© ª©¦¤ :;2<;=1. ­¤¡Ë«
£¨Ô§ ª¯È²¤Ô§« ¦£§ ¨¢¢¡²¨¢É ¤¥ ¦£§ %å©ª´£§«& ´§µ¡§©¢§ Î Þª©¢§ ¦£§ ®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ Ç ©§­ ´§µ¡§©¢ª©¶
´¦²¨¦§¶ª§´ £¨Ô§ ¬§§© «§Ô§Ë¤È§« Ç § Î¶ ÎÇ £É¬²ª« ¤¥ ¢Ë¤©§à¬¨´§« ¨©« ­£¤Ë§à¶§©¤¯§ ´£¤¦¶¡© Î 5§Ô§²¦£§Ë§´´ Ç ­§
¬§Ëª§Ô§ ²§´§¨²¢£§²´ ¢¨© ¬§©§å¦ ¥²¤¯ ¦£§ ¨Ë¶¤²ª¦£¯ ª¢ ´' ªËË´ ¦¤ «§Ô§Ë¤È ¦£§ ©§­ ¨´´§¯¬Ë§²´ Î
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ã¨ªË§ÉÇ ­ Îä ÎÇ °¡ Ç ® ÎÇ ÊË¨²' Ç � Îä ÎÇ �§ª©§²¦ Ç æ ÎÇ Þ¨¯¤©¦§ Ç � ÎÍ ÎÇ Þ¢£­¨²¦4 Ç Þ ÎÇ ä«¨¯ ´ Ç   Îf ÎÇ  É§²´ Ç á Îç ÎÇ ¯ ª Ç
±Îç Î ¨©« áª¢£ Ë§² Ç á Îá Î ÏÐÐÏ Î �§¢§©¦ ´§¶¯§©¦¨Ë «¡ÈËª¢¨¦ª¤©´ ª© ¦£§ £¡¯ ¨© ¶§©¤¯ § Î ° ÅÆ¼¿Å¼ V±² ·ÑÐÐlà
ÑÐÐw Î

ã¨ªË§ÉÇ ­ Îä ÎÇ ª¨Ô¤² Ç ä Î  ÎÇ   ¨´´¨ Ç® Î� ÎÇ ß²¨´' Ç ã Î­ Î ¨©« áª¢£Ë§² Ç á Îá Î ÏÐÐ ÑÎ Þ§¶¯ §©¦¨Ë f¡ÈËª¢¨¦ª¤©´ · ( ²¶¨©ªà

ÑÐ



4¨¦ª¤© ¨©« Ý¯È¨¢¦ ç ª¦£ª© ¦£§ Ê¡²²§©¦ ®¡¯¨© °§©¤¯§ ±²¤³ §¢¦ ä´´§¯¬ËÉÎ ³¼¿ºÀ ¼ ´ ¼Á¼ÖÕÅ¹ XX ·ÑÐÐâà
ÑÐ Ñw Î

Ê£¤ª Ç Í Î ÏÐÐ ÑÎ :;2<;=1. µ ä© ä´´§¯¬ËÉ ä Ë¶¤²ª¦£¯ ¥¤² ÊË¤©§à¬¨´§« Þ§µ¡§©¢§´ ¤¥ ç £¤Ë§ °§©¤¯§´ Î ±£f
ß£§´ª´ Ç �¡¦¶§²´ 3©ªÔ§²´ª¦ÉÇ f §È¨²¦¯§©¦ ¤¥ Ê¤¯È¡¦§² Þ¢ª§©¢§ Î

Ê£¤ª Ç Í ÎÇ ã¨ªË§ÉÇ ­ Îä ÎÇ Þ¢£¡Ë§² Ç ° ÎÇ °¡ Ç ® ÎÇ ¯ ª Ç ±ÎÇ �¨²¨¢£àÊ¤Ë¦¤© Ç   Î ¨©« áª¢£Ë§² ÎÇ á Îá Î ÏÐÐÏ Î ß£§ ´§µ¡§©¢§
¨©« ¨´´§¯¬ËÉ ¤¥ £ª¶£ËÉ «¡ÈËª¢¨¦§« ²§¶ª¤©´ ª© ¦£§ £¡¯ ¨© ¶§©¤¯ § Î ³¼¿ºÀ ¼ ° ¼ÄÃ¼¿ÅÆ¿¾ ¶ Ù Æº»º¾ Ü À ¼¼ÂÆ¿¾
ÖÂ Ûº»Ø °� ÕÆ¿¾ · ÖÕ×ºÕ ¸Ö×ºÕÖÂºÕÜ ¹ºº¹ »

Ê£¤ª Ç Í ÎÇ ã¨ªË§ÉÇ ­ Îä ÎÇ �¨²¨¢£àÊ¤Ë¦¤© Ç   Î ¨©« áª¢£ Ë§² Ç á Îá Î ÏÐÐÏ Î �(±á · á¯È¤­§²§« :;2<;=1. ¬É ¨
´§¶¯§©¦¨Ë «¡ÈËª¢¨¦ª¤© «¨¦¨¬¨´§ Î Ý© È²§È¨²¨¦ª¤© Î

Ê¤²©§ªË Ç f Î° ÎÇ ( Ë¨²ª¡ Þ Î ¨©« Þ¦§­¨²¦ Ç ¯ Î ÏÐÐ ÑÎ ß£§ ¯ã�Þ ´¦²¡¢¦¡²§ ¨©« ²§¢¤¶©ª¦ª¤© ¤¥ ª©¦§²Ô¨Ë ¶²¨È£´ Î
Þ¡¬¯ ª¦¦§« ¥¤² È¡¬Ëª¢¨¦ª¤© Î

°¤Ë«¬§²¶ Ç ±Îç ÎÇ °¤Ë¡¯¬ª¢ Ç   ÎÊ ÎÇ æ¨ÈË¨© Ç ® ÎÇ Þ£¨¯ ª² Ç � Î Ñ��â Î �¤¡² ´¦²ª'§´ ¨¶¨ª©´¦ È£É´ª¢¨Ë ¯ ¨ÈÈª©¶ ¤¥
f5ä Î ¼ºÃÕ¿Ö» º� ÛºÀ� ÃÂÖÂÆº¿Ö» Ù Æº»º¾Ü Ï ·Ñ Ç Ñl�à ÑâÏ Î

Ý©¦§²©¨¦ª¤©¨Ë ®¡¯ ¨© °§©¤¯§ Þ§µ¡§©¢ª©¶ Ê¤©´¤²¦ª¡¯ Î ÏÐÐ ÑÎ Ý©ª¦ª¨Ë ´§µ¡§©¢ª©¶ ¨©« ¨©¨ËÉ´ª´ ¤¥ ¦£§ £¡¯¨©
¶§©¤¯§ Î � ÖÂÃÕ¼ ½¾± ·"jÐà�ÏÑÎ

æ§©¦ Ç æ Î­ Î ¨©« ®¨¡´´Ë§² Ç f Î ÏÐÐ ÑÎ ä ´´§¯¬ËÉ ¤¥ ¦£§ ­¤²' ª©¶ «²¨¥¦ ¤¥ ¦£§ £¡¯ ¨© ¶§©¤¯ § ­ ª¦£ °ª¶ä ´´§¯¬Ë§² Î
³¼¿ºÀ ¼ ´ ¼Á¼ÖÕÅ¹ XX ·Ñâi Ñà Ñâi" Î

 É§²´ Ç á Îç ÎÇ Þ¡¦¦¤© Ç ° Î° ÎÇ f §Ë¢£§² Ç ä Î¯ ÎÇ f §­ Ç Ý Î  ÎÇ �¨´¡Ë¤ Ç f Î±ÎÇ � Ë¨©ª¶¨© Ç   Î­ ÎÇ æ ²¨Ôª¦4 Ç Þ Îä ÎÇ  ¤¬¨²²ÉÇ
Ê Î  ÎÇ �§ª©§²¦ Ç æ Î® Î­ Î ¨©« �§¯ ª©¶¦¤© Ç æ Îä Î ÏÐÐÐ Î ä ­£¤Ë§à¶§©¤¯ § ¨´´§¯¬ËÉ ¤¥ f ²¤´¤È£ªË¨ Î ° ÅÆ¼¿ Å¼
V¿² ·"j"à"ww Î

ß£§ Ý©¦§²©¨¦ª¤©¨Ë ®¡¯¨© °§©¤¯§   ¨ÈÈª©¶ Ê¤©´¤²¦ª¡¯ Î ÏÐÐ ÑÎ ä È£É´ª¢¨Ë ¯ ¨È ¤¥ ¦£§ £¡¯ ¨© ¶§©¤¯ § Î � ÖÂÃÕ¼
½¾± ·�lià�i ÑÎ

Í§©¦§² Ç ­ ÎÊ ÎÇ ä«¨¯ ´ Ç   Îf ÎÇ   É§²´ Ç á Îç ÎÇ ¯ ª Ç ±Îç ÎÇ  ¡²¨Ë Ç � Î­ ÎÇ Þ¡¦¦¤© Ç ° Î° ÎÇ Þ¯ ª¦£ Ç ® Î( ÎÇ ª¨©«§ËË Ç   ÎÇ
áÔ¨©´ Ç Ê Îä ÎÇ ®¤Ë¦ Ç � Îä ÎÇ §¦ ¨Ë Î ÏÐÐ ÑÎ ß£§ ´§µ¡§©¢§ ¤¥ ¦£§ £¡¯¨© ¶§©¤¯ § Î ° ÅÆ¼¿Å¼ V±X ·ÑlÐià ÑlâÑÎ
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ß¨¬Ë§ Ñ· ä© § ¨¯ÈË§ ¤¥ ¨ ãäÊ Î
ÀÁÁÂÃÃÄÅÆ Ç ÂÃÈ ÄÉ ÀÈÂÊ ËÂÆÌÈÍ ÎÍÀÃÂ ÁÍÏÉ ÆÐÉÑÂÏ ÅÒ ÒÏÀÌÉ ÂÆÈ Ã
ÓÔÕÕÖÕ×Ö ØÙ ×ÚÛÚÜ Ù ÙÝ Û

ÒÏÀÌÉ ÂÆÈ ÀÁÁÇ ÃÈÀÏÈ ÂÆÊ ËÂÆÌÈÍ
ÓÔÕÕÖÕ×Ö ØÙ�Ù Ù ÞÞÞ ÞÞÞ
ÓÔÕÕÖÕ×Ö ØÙ�Ö ÞÞ× ÛÜÖÕÕ ÛÚß ÙÖ
ÓÔÕÕÖÕ×Ö ØÙ�ß ÛÜÖÕ Ù ÞÛ×ÖÚ ßÞÝÖÚ
ÓÔÕÕÖÕ×Ö ØÙ�Û ØÙ ÞÛ×ÖÜ ×Ú ÙÝÕ ÙÕÖÛÚ
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ß¨¬Ë§ Ï · ß£§ «§¦¨ªË´ ¤¥ ¦£§ ª©È¡¦ ¤¥ ¦£§ f §¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ Î
Ñ Î àdá�d^�d t^`uac]evu^

È£¨´§ ãäÊ´ ¥²¨¶¯ §©¦´ ¦¤¦¨Ë Ë§©¶¦£ ª© °¬È ¨Ô§²¨¶§ ©¡¯¬§² ¤¥ ¥²¨¶¯ §©¦´
Ñ ÑâÏ�" ÏijiÏi Ï �ââ Ñj �ÑÑ
Ï Ï Ñâi " Ñj Ñ Ð �ll l �w�
l ÑwjÏi ÑwjÏi Ï �Ði Ñ �ÐÐ
ß¤¦¨Ë lâÐwj ÏwÏÏÐ� i ���Ï w �wj

Ï Î [�auc u\uc d Z\\vb^cd^e
ß£§ ´¢£§¯ § §¯ÈË¤É§« ¬É 5ÊãÝ ¦¤ ¨´´ª¶© ¨ ¢£²¤¯¤´¤¯ § ¦¤ ¨ ãäÊ ª´ ¬¨´§« ¤© ·
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ÞßÞ °§©ã¨©' 3©'©¤­©
l Ñâil ÏiâÐ ÑÐ"l
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©¤©à´ª©¶Ë§¦¤©´ llwÏÏ ÏâÑÐi ÑçÏâ�ÏlÐ Ïiil Ï �wÐ"

li�lw Ïj ÑÐÐ"çÏj� Ñ�w ljâ" Ï �"âÐ
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©¤©à´ª©¶Ë§¦¤©´ lÏ�ÐÏ ÏÏÏl� ÑçÏâ Ñ�Ï" ÏÏ�Ï Ï �wiâ

llwl" Ïl ÑijâçÏj ÑÐÐÏ l ÑÏ" Ï �"âw

Ñl



ß¨¬Ë§ â · Ê¤¯È¨²ª´¤© ¤¥ :;2<;=1. é´ ¨´´§¯¬ËÉ ­ ª¦£ 5ÊãÝ é´ ¨´´§¯¬ËÉ ¤© f§¢§¯¬§² ÏÐÐ Ñ ¥²§§4§ Î

ç¨²È (¡² ä ´´§¯¬ËÉ 5ÊãÝ é´ ±¡¬Ëª¢ ä´´§¯¬ËÉ
è  Ñ �â lliwi Ï�jiw
Ñ �â ¡ Ñ �" wâl wÏâ
Ñ �" ¡ Ï �Ð Ïw" lwÑ
Ï �Ð ¡ â �Ð iÏÑ Ñ" Ñl
â �Ð ¡ ÑÐ �Ð ÑÐ j ÑÏ
é ÑÐ �Ð Ñ âwÐ

�§´¦²ª¢¦ª©¶ ­¨²È é Ñ �â Ç

ä´´§¯¬Ë§« ãäÊ ¯§©¶¦£ (¡² ä´´§¯¬ËÉ 5ÊãÝ é´ ±¡¬Ëª¢ ä ´´§¯¬ËÉ
ÏâÐê ¡ lÐÐê ili ij Ñ
lÐÐê ¡ âÐÐê âi� ÑlÏ"
âÐÐê ¡ "ÐÐê ll w�"
"ÐÐê ¡ Ñë Ð Ïi"
Ñë ¡ Ïë Ð i�j
Ïë ¡ lë Ð ÑÏ�
lë ¡ ÑÐë Ð Ïâ�
ÑÐë ¡ ÏÐë Ð jw
ß¤¦¨Ë ÑÐ Ñj lw"j

Ñi



ß¨¬Ë§ j · ß£§ £ª¶£ Ë§Ô§Ë «§´¢²ªÈ¦ª¤© ¤¥ ¦£§ ¨Ë¶¤²ª¦£¯ Î
ä Î �[u^\daq]evqdr�� ]\\dc�rd `a]bcd^e\ v^eu \�� �u^evb\ W
ÑÎ ÊË¨´´ª¥É ¥²¨¶¯ §©¦´ · ´ª©¶Ë§¦¤© Ç ´¡¬¥²¨¶¯ §©¦ ¨©« ¯ ¨ ª¯ ¨Ë ¥²¨¶¯§©¦ Î
Ï Î ä ´´§¯¬Ë§ ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨ÈÈª©¶ ¯ ¨ ª¯ ¨Ë ¥²¨¶¯§©¦´ ª©¦¤ ´¡¬ ¢¤©¦ª¶´ Î
l Î ±¡¦ ¬¨¢' ¾ ººØ ´¡¬¥²¨¶¯§©¦´ ¦¤ ´¡¬ ¢¤©¦ª¶´ Î
i Î f §¦§¢¦ ¨©« ²§´¤ËÔ§ ¢¤©� ª¢¦ª©¶ ¢£²¤¯¤´¤¯ § ¨´´ª¶©¯ §©¦´ Î
â Î Ê¤©´¦²¡¢¦ ¨ ãäÊ ¶²¨È£ ¥²¤¯ ´¡¬ ¢¤©¦ª¶´ Î
j Î �§´¤ËÔ§ ª©¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ¢¤©©§¢¦ªÔ ª¦É ¤¥ ¦£§ ãäÊ ¶²¨È£ Î
ã Î �ded�e ]^_ adcuqd �u^\v\ed^e ads d]e�v^_��d_ uqdar]s\ ]^_ ��vc dav� �ru^d\ W

w Î �¤² §¨¢£ ¢¤¯È¤©§©¦ äì ¤¥ ¦£§ ãäÊ ¶²¨È£ Ç ª¥ äì ª´ ©¤¦ ª©¦§²Ô¨Ë Ç ²§´¤ËÔ§ ¦£§
¢¤¯È¤©§©¦ ¬É ²§¯¤Ôª©¶ ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ¤² ´¡ ´Èª¢ª¤¡´ ¢£ª¯ §²ª¢ ãäÊ´ Î

Ê Î pavd^e ]^_ ua_da \�� �u^evb\ W
" Î (¬¦¨ª© ¦£§ ª©¦§²Ô¨Ë ²§È²§´§©¦¨¦ª¤© ¤¥ ãäÊ´ Î
� Î ( ²ª§©¦ ´¡¬ ¢¤©¦ª¶´ Î
ÑÐ Î ä ´´ª¶© ¢¤¤²«ª©¨¦§´ ¦¤ ´¡¬¢¤©¦ª¶´ ¨©« ¤²«§² ´¡¬ ¢¤©¦ª¶´ ¬É ´¤²¦ª©¶ Ë§ ª¢¤¶²¨È£ª¢¨ËËÉÎ
ÑÑÎ f §¦§¢¦ ¦£§ È¤¦§©¦ª¨Ë ¥¨Ë´§ ©§¶¨¦ªÔ§´ ¨©« ²§¯¤Ô§ ¦£§ ª©Ô¤ËÔ§« ¥²¨¶¯ §©¦´ Î
ÑÏ Î f §¦§¢¦ ¥¨Ë´§ È¤´ª¦ªÔ§´ Ì¢¤©´ª´¦§©¦ ²§È§¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ¦£¨¦ «¤ ©¤¦ «§´¦²¤É
¦£§ ª©¦§²Ô¨Ë È²¤È §²¦ÉÒ Î

f Î Z_� �\e e�d ua_dav^b ]^_ �uaad�e e�d uavd^e]evu^ u` e�d \�� �u^evb\ �\v^b
]__vevu^]r v^ `uac]evu^ W
Ñl Î ä«³¡´¦ ¦£§ ¤²«§² ¤¥ ¦£§ ´¡¬ ¢¤©¦ª¶´ ¨¢¢¤²«ª©¶ ¦¤ ¦£§ § ¦²¨ ¥²¨¶¯ §©¦ ª©¥¤²¯ ¨¦ª¤© Î
Ñi Î ( ²ª§©¦ ´¡¬ ¢¤©¦ª¶´ ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ²§Ë¨¦ªÔ§ ¤²ª§©¦¨¦ª¤© ¤¥ ¥²¨¶¯ §©¦ È¨ª²´ ¶§©§²¨¦§«
¥²¤¯ ÈË¨´¯ ª« ²§¨«´ Ç áÞß´ ¨©« ¯�5ä´ «¨¦¨ Î
Ñâ Î f §²ªÔ§ ¨ ¢¤©´§©´¡´ ´§µ¡§©¢§ ¥¤² §¨¢£ ¢¤©¦ª¶ ¥²¤¯ ¦£§ ¨´´§¯¬ËÉ ¤¥ ¯ ¨ ª¯ ¨Ë
¥²¨¶¯§©¦´ ¤¥ ¦£§ ¢¤©¦ª¶ Î

Ñâ



ß¨¬Ë§ w · ß£§ ª«§¨ ¤¥ ²§´¤ËÔª©¶ ©¤©àª©¦§²Ô¨Ë ¶²¨È£ Î
Ý© ¦£§ ¥¤ ËË¤­ ª©¶ Ç ­§ ´'§¦¢£ ¦£§ ª«§¨ ¤¥ £¤­ ¦£§ ©¤©àª©¦§²Ô¨Ë ¶²¨È£´ ¨²§ ²§´¤ËÔ§« Î ß£§ ª©¦§²§´¦§« ²§¨«§² ª´
ª©Ôª¦§« ¦¤ ²§¨« ÌÊ£¤ª ÏÐÐ ÑÒ ¥¤² ¦£§ «§¦¨ªË´ Î
¯§¦ ä   Ìí y î Ò ¬ § ¨ ©¤©àª©¦§²Ô¨Ë ¶²¨È£ Î ç ª¦£¤¡¦ Ë¤´§ ¤¥ ¶§©§²¨Ëª¦ÉÇ ¨´´¡¯ § ¦£¨¦ ä ª´ ¢¤©©§¢¦§« Î f§å©§ ¨
Ô§²¦§ ï ð í ¦¤ ¬ § ñ ½ÅÕÆÂÆÅÖ» ª¥ ä òó ôõö ÷ ª´ ª©¦§²Ô¨Ë Î
° ªÔ§© ¨ ©¤©àª©¦§²Ô¨Ë ¶²¨È£ ä Ç ­§ å²´¦ ª«§©¦ª¥É ¨ ¥¤²¬ ª««§© ´¡¬¶²¨È£ ¤¥ ä Ç ¦£§© ¢£§¢' ­£§¦£§² ¨¦ Ë§¨´¦ ¤©§
¤¥ ¦£§ Ô§²¦ª¢§´ ¤¥ ¦£§ ¥¤²¬ª««§© ´¡¬¶²¨È£ ª´ Ýà¢²ª¦ ª¢¨Ë Ç ª¥ ´¤ Ç ­§ ´¨É ä ª´ � � Ö×»¼Î
ã¨´§« ¤© ¦£§ ´¦²¡¢¦¡²§ ¤¥ ¦£§ ¥¤²¬ª««§© ´¡¬¶²¨È£ Ç ¨ å ¨¬Ë§ ¶²¨È£ ä ª´ ²§´¤ËÔ§« ¬É
ÑÎ ¨««ª©¶ ¨© �5 §«¶§ Ó ¤²
Ï Î ²§¯¤Ôª©¶ �± §«¶§´ «¡§ ¦¤ ¨© ª«§©¦ªå§« ²§È§¨¦ Ó ¤²
l Î ²§¯¤Ôª©¶ ¨ Ô§²¦§ ­£ª¢£ ª´ §ª¦£§² ¨ ´¡´Èª¢ª¤¡´ ¢£ª¯ §²¨ ¤² ¢¤©¦¨ª©´ ¨© ¡©ª«§©¦ªå§« ²§È §¨¦ Î

�¤² ¦£§ ©¤©àå ¨¬Ë§ ¶²¨È£´ Ç ­§ §¯ÈË¤É ¨ «ªÔª«§à¨©«à¢¤©µ¡§² ¯ §¦£¤« ¬É «ªÔª«ª©¶ ¦£§ ¶²¨È£ ¨¢¢¤²«ª©¶ ¦¤ ´¤¯ §
¨²¦ª¢¡ Ë¨¦ª¤© È¤ª©¦´ ´¡¢£ ¦£¨¦ §¨¢£ ´¡¬ ¢¤¯È¤©§©¦ ª´ å ¨¬Ë§ Î ä ¥¦§² å ª©¶ ¦£§ ´¡¬¢¤¯È¤©§©¦´ Ç ¦£§ ©¤©àå ¨¬Ë§
¶²¨È£ ­¤¡Ë« ¬§¢¤¯ § å ¨¬Ë§ ¬ §¢¨¡´§ ¦£§ ¨²¦ª¢¡ Ë¨¦ª¤© È¤ª©¦ ­¤¡Ë« ¬§¢¤¯ § Ýà¢²ª¦ ª¢¨Ë Î

Ñj



(1) dovetail overlap

B

A

A

B

(2) complete containment

� ª¶¡²§ Ñ·

A
R

B

B

A

(1) true overlap

(2) repeat-induced overlap

B
A

A B

� ª¶¡²§ Ï ·
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a
c

b

a
b

c

a=AC020895.5~1
b=AC010647.4~58
c=AC027726.2~31

Consistent overlaps

a

b

c

f
g

h

h

h

f

g

g
f

Inconsistent overlaps

f=AC008760.6~1
g=AC020954.6~1
h=AC027726.2~33

� ª¶¡²§ l ·

A
B

L

R
(1) lack of coverage

B
L

A
R

(2) long repeats

A
B

R

A
R

B
L

L

� ª¶¡²§ i ·
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Contig 1
Interval representation
of clones

Contig 2

Interval representation
of clones

Contig
Clones

Subcontigs

A.‘‘Conservatively’’ assemble fragments into subcontigs

B. Detect and remove consistent repeat-induced overlaps and chimeric clones

C. Orient and order subcontigs

� ª¶¡²§ â ·
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AC020954.6~1

AC027726.2~33

AC020954.6~1
AC027726.2~33

consistent overlaps
inconsistent overlaps

AC008760.1~1

fragments of AC027726.2

AC020954.6~1

fragments of AC027726.2

Assemble consistent overlapping fragments into a subcontig

Resolve inconsistent overlaps according to clone-overlaps

� ª¶¡²§ j ·

]

�
(1) most suspicious chimera (2) less suspicious chimera

less suspicious chimeric BACchimeric BAC
repeat-induced overlaps
might be

most suspicious

� ª¶¡²§ w ·
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]

BACs

Genome Sequence

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

370 470 570 670 770 870 970 1070 1170 1270 1370 1470 1570 1670 1770 1870 1970 2070 2170 2270 2370  (kb)

AL590439.12
AL358033.15

AL359816.16
AL358978.17

AL355339.7
AC024339.10

AL360230.20
AL353576.18
AC021041.6
AC021030.9
AC021033.5
AC021031.6

AC022282.4
AC073367.10
AC068893.4

AC019248.3
AL365215.23

AC053510.3
AL596445.2
AC024605.6

AC067747.5
AL133415.12

AC016235.3
AL158164.15

AL160289.14
AL391334.16

AC019248.3

Clone Information:
Accession: AC019248.3

Chromosome: 10

Laboratory: WIBR

Clone Name: RP11-115G24

Phase: 1

Estimated Length: 147259 bp

Assembled Length: 147725 bp

� ª¶¡²§ " ·
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]
Genome Sequence

BACs

Subcontigs

The corresponding end BACs of the adjacent subcontigs
should be either the same or overlapping.

�
Genome sequence

Overlapping BACs

Subcontigs

� ª¶¡²§ � ·

A
B

A
B

B
C

A

A
C

B
C

C

:

(1) 3 sequence overlaps

(2) One interval representation of the 3 BACs if the overlaps were treated as fingerprint overlaps.

� ª¶¡²§ ÑÐ ·

ÏÏ



AB020859 AB020858

AB020859 AB020858

AC072058.1~51

AB020859 AB020858AB020868 AB020867

AB020868 AB020867 AB020859 AB020858

(1) NCBI’s "ngtable" for BACs (AB020858 ... AB020868):

(2)The overlaps of AC072058.1~51 with AB020858, AB020859 result in a very unusual cycle shown below if the ngtable were correct.

AC072058.1~51

Flipping both AB020859, AB020858

The suspect is further supported by other fragments of AC072058.1

AB020859 AB020858

AC072058.1~51

(3) Our corrected annotation:

� ª¶¡²§ ÑÑ·
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ø �ù��A úAùA��C

� ª¶¡²§ Ñ· ß­¤ ¦ÉÈ§´ ¤¥ Ô¨Ëª« ¤Ô§²Ë¨È´ ¬§¦­§§© ¨ ¥²¨¶¯ §©¦ È¨ª² Î ÌÑÒ «¤Ô§¦¨ªË ¤Ô§²Ë¨È Ô´ Î ÌÏÒ ¢¤¯ÈË§¦§
¢¤©¦¨ª©¯ §©¦ Î ã§¢¨¡´§ ¤¥ ¦£§ «²¨¥¦ µ¡¨Ëª¦É ¤¥ ´§µ¡§©¢§´ Ç §©« §²²¤²´ ¨²§ ¨ËË¤­§« Ì´£¤­© ¨´ «¨´£§« Ëª©§´Ò Î
� ª¶¡²§ Ï · ß²¡§ Ô´ Î ²§È §¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ Î Ê¤©´ª«§² ¦£§ ¤Ô§²Ë¨È ¤¥ ¦­¤ ¥²¨¶¯ §©¦´ ä ¨©« ã Î ß£§²§ ¨²§ ¦­¤
È¤´´ª¬Ë§ ª©¥§²§©¢§´ · ÌÑÒ ß£§ ¤Ô§²Ë¨È ª´ ¦²¡§ Ç ­£§²§ ¦£§ ¥²¨¶¯§©¦´ ¨²§ ¥²¤¯ ¦£§ ¤Ô§²Ë¨ÈÈª©¶ ´§¶¯§©¦´ ¤¥ ¦£§
¶§©¤¯ § Î ÌÏÒ ß£§ ¤Ô§²Ë¨È ª´ ª©«¡¢§« ¬É ²§È§¨¦§« ´§µ¡§©¢§ � Î
� ª¶¡²§ l · Ê¤©´ª´¦§©¦ Ô´ Î ª© ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ Î ¯§¥¦ Ç ¥²¨¶¯ §©¦ å ¤Ô§²Ë¨È´ ­ ª¦£ ¥²¨¶¯ §©¦´ û ¨©« ü ¨´ ´£¤­© Ç
¨©« û ¨©« ü ¨Ë´¤ ¤Ô§²Ë¨È ¨¢¢¤²«ª©¶ËÉÎ ß£§ ¤Ô§²Ë¨È ¤¥ å ¨©« û ª´ Åº¿ÁÆÁÂ¼¿ÂÎ Ì�¤² ¦£§ ²ª¶¤²¤¡´ «§å©ª¦ª¤© ¤¥
¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ Ç È Ë§¨´§ ´§§ ÌÊ£¤ª ÏÐÐ ÑÒ ÎÒ � ª¶£¦ Ç ¥²¨¶¯ §©¦ ý ¤Ô§²Ë¨È´ ­ ª¦£ ¥²¨¶¯ §©¦´ þ ¨©« ÿ ¨´ ´£¤­© Ç
¬¡¦ þ ¨©« ÿ «¤ ©¤¦ ¤Ô§²Ë¨È ¨¢¢¤²«ª©¶ËÉÎ ß£§ ¤Ô§²Ë¨È´ ¤¥ ý ¨©« þ Ç ý ¨©« ÿ Ç ¨²§ Æ¿ Åº¿ÁÆÁÂ¼¿ÂÎ ä¦ Ë§¨´¦ ¤©§ ¤¥
¦£§¯ ª´ ²§È §¨¦àª©«¡¢§« Î
� ª¶¡²§ i · (Ô§²Ë¨È´ ¦£¨¦ ¨²§ ¢¤©´ª´¦§©¦ ¬¡¦ ©¤¦ ¦²¡§ Î ß£§²§ ¨²§ ¦­¤ È¤´´ª¬ªËª¦ª§´ · ÌÑÒ Ë¨¢' ¤¥ ¢¤Ô§²¨¶§ · ¨¬´§©¢§
¤¥ ¬¤¦£ ¥²¨¶¯ §©¦´ ¯ ¨©« � Ó ÌÏÒ Ë¤©¶ ²§È§¨¦´ · ¦£§ ²§È§¨¦ ª´ Ë¤©¶ §©¤¡¶£ ´¡¢£ ¦£¨¦ ¦£§ ¤Ô§²Ë¨È´ ¨²§ ¢¤©´ª´¦§©¦ Î
� ª¶¡²§ â · ß£§ ª«§¨ ¬§£ª©« ¤¡² ¨Ë¶¤²ª¦£¯ Î Ê¤©¢§È¦¡¨ËËÉÇ ¦£§ ¨Ë¶¤²ª¦£¯ ¢¤©´ª´¦´ ¤¥ ¦£²§§ ´¦§È´ Î Ìä Ò �²¨¶¯ §©¦´
¨²§ %¢¤©´§²Ô¨¦ªÔ§ËÉ& ¨´´§¯¬Ë§« ª©¦¤ ´¡¬ ¢¤©¦ª¶´ Î ß£§ «§¦¨ªË´ ¤¥ ¦£ª´ ´¦§È ¢¤©´¦ª¦¡¦§ ´¦§È´ Ñàj ¤¥ ¦£§ ¨Ë¶¤²ª¦£¯ Î
Ìã Ò Ê¤©´ª´¦§©¦ ²§È§¨¦àª©«¡¢§« ¤Ô§²Ë¨È´ ¨©« ¢£ª¯ §²ª¢ ¢Ë¤©§´ ­ ªËË «§´¦²¤É ¦£§ ª©¦§²Ô¨Ë È²¤È §²¦É ¤¥ ¦£§ ¢Ë¤©§
¶²¨È£ Î �§´¤ËÔª©¶ ¦£ ª´ ´¦§È ¢¤²²§´È¤©«´ ¦¤ ´¦§È w ¤¥ ¦£§ ¨Ë¶¤²ª¦£¯ Î ÌÊÒ ä¢¢¤²«ª©¶ ¦¤ ¦£§ ª©¦§²Ô¨Ë ²§¨Ëª4¨¦ª¤©
¤¥ ¢Ë¤©§´ ¤¬¦¨ª©§« ¥²¤¯ ¦£§ ª©¦§²Ô¨Ë ¢Ë¤©§ ¶²¨È£ Ç ´¡¬ ¢¤©¦ª¶´ ¨²§ ¤²ª§©¦§« ¨©« ¤²«§²§« ª© ´¦§È´ "à ÑÐ ¤¥ ¦£§
¨Ë¶¤²ª¦£¯ Î �§¯ ¨²' · Þ¦§È´ ÑÑà Ñâ ¤¥ ¦£§ ¨Ë¶¤²ª¦£¯ Ç ­£ª¢£ ¡´§ ¨««ª¦ª¤©¨Ë ª©¥¤²¯¨¦ª¤© ¦¤ ¨«³¡´¦ ¦£§ ¤²«§²ª©¶
¨©« ¢¤²²§¢¦ ¦£§ ¤²ª§©¦¨¦ª¤© Ç ¨²§ ©¤¦ ´£¤­© ª© ¦£ª´ å¶¡²§ Î
� ª¶¡²§ j · �§´¤ËÔª©¶ ª©¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ Î Þª©¢§ gh ÐÏÐ�âi �j kÑ £¨´ ´§Ô§²¨Ë ¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ ­ ª¦£ ¥²¨¶à
¯ §©¦´ ¤¥ ãäÊ gh ÐÏwwÏj �Ï Ç ãäÊ gh ÐÏÐ�âi �j ¤Ô§²Ë¨È´ ­ ª¦£ ãäÊ gh ÐÏwwÏj �Ï Î ß£§ ª©¢¤©´ª´¦§©¦ ¤Ô§²Ë¨È´ ¤¥
gh ÐÏÐ�âi �j kÑ ¨©« gh ÐÐ"wjÐ �j kÑÇ gh ÐÏÐ�âi �j kÑ ¨©« gh ÐÏwwÏj �Ï kll ¨²§ ²§´¤ËÔ§« ¨¢¢¤²«ª©¶ ¦¤ ¦£§ ¢Ë¤©§à
¤Ô§²Ë¨È Î Ý© ¦£ ª´ ¢¨´§ Ç ¦£§ ¤Ô§²Ë¨È ¤¥ gh ÐÏÐ�âi �j kÑ ¨©« gh ÐÏwwÏj �Ï kll ª´ ¢£¤´§© Ç ª Î§ Î ¦£§ ¤Ô§²Ë¨È ¤¥
gh ÐÏÐ�âi �j kÑ ¨©« gh ÐÐ"wjÐ �j kÑ ª´ ²§È§¨¦àª©«¡¢§« Î
� ª¶¡²§ w · ] ß£§ ²§´¡Ë¦ ¤¥ ¢¤ËË¨È´ª©¶ ¨ ²§È §¨¦ ²§¶ª¤© Î ß£§ ¬Ë¡§ ¨©« ¶²§§© «§©¤¦§ ¢¤©¦ª¶´ ¢¤Ô§²§« ¬É ¨ ´§¦
¤¥ ¤Ô§²Ë¨ÈÈª©¶ ãäÊ´ Ó ­£ªË§ ¦£§ ²§« ²§È²§´§©¦´ ¨ ãäÊ ¢¤©´ª´¦ª©¶ ¤¥ i ¥²¨¶¯ §©¦´ Î �¤² ªËË¡´¦²¨¦ªÔ§ È¡²È¤´§´ Ç
´¡ÈÈ¤´§ ¦£§ ²§È§¨¦ ²§¶ª¤© ¤ ¢¢¡²´ ª© ¦£§ ¦­¤ ¥²¨¶¯ §©¦´ ¤¥ ¦£§ ²§« ãäÊ Î ß£§ Ëª©§¨² ´¦²¡¢¦¡²§ ¤¥ ¦£§ ´§µ¡§©¢§
­¤¡Ë« ¬§ «§´¦²¤É§« ª¥ ¦£§ ²§È §¨¦ ²§¶ª¤© ­§²§ ¦¤ ¬§ ¢¤ËË¨È ´§« Î � Þ¡´Èª¢ª¤¡´ ¢£ª¯§²ª¢ ãäÊ´ Î ¯§¥¦ Ç ¦£§
È²¤¬Ë§¯ ¨¦ª¢ ²§¶ª¤© ¤ ¢¢¡²´ ª© ¦£§ ¯ ª««Ë§ ¤¥ ¨ È¨ª² ¤¥ ¢¤©¦ª¶´ Ç ¦£§ ãäÊ ª´ ¦£§ ¯¤´¦ ´¡´Èª¢ª¤¡´ ¢£ ª¯ §²¨ Î � ª¶£¦ Ç
­£§© ¦£§ È²¤¬Ë§¯ ¨¦ª¢ ²§¶ª¤© ¤ ¢¢¡²´ ¨¦ ¤©§ §©« ¤¥ ¤©§ ¢¤©¦ª¶ Ç ª¦ ª´ «ª� ¢¡Ë¦ ¦¤ ¦§ËË ¦£¨¦ ª¦ ª´ «¡§ ¦¤ ¨ ²§È §¨¦
¤² ­£§¦£§² ¦£§ ãäÊ ª´ ¢£ª¯ §²ª¢ Î ß¤ §©´¡²§ ¦£§ µ¡¨Ëª¦ÉÇ ¦£§ ãäÊ ª´ ²§¯¤Ô§« Î
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� ª¶¡²§ " · ] °§¤¯§¦²ª¢ Ôª§­ ¤¥ ¦£§ ´§µ¡§©¢§´ Î ß£§ ¶§©¤¯ § ´§µ¡§©¢§ ª´ ¨ Ëª©§ Ó §¨¢£ ãäÊ ¢¤²²§´È¤©«´ ¦¤
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