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iOABIRQCaRWC]AXBCmAZYJRpAHIBĜSĤXE
NCSQbAOSHRGGTOUOADYBSYACGSĤHYHYAiOARSPCBRGHYB̂A
dqrdAXIGIsAcGIaBY[GOUOhAiQbAPRBHZLBOsAGIAaRBReYJRQ̂EA
tYJA>?uvABCDEAwAĴBC̀ ĴAGIAPB̂ĜlYJRĤSbEANO]eRJAiOA
MOSDĴACAJSHYP̂JAiOARSPCBRGHYB̂AxDRiIXC]APIiRUOUC[ĜeA
GRYDAykyksAiIA>?u@ABODYAaRêSĤJADRGîiRHSTDYAîSIBf
HRWCLEANCSQbAWTOUOAXIGIAaXỲIGCAZYQ̂AJabĤAJACGSĤHYHA
ĴDQRiR[IXEAwACASPBRJiCAaRJiRJRJA[̂XRQOADQOPOHCJASJO]X̂A
aReOiRX̂ASIBIiASHYiIGHCJsAiQbAbD̂eAZYJAGIzOBXRQTĜXA
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SY[RSGCACiI]EA
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�IAAZYJAPIBCOiAGISDCG[IGĜeASYiOĴeAaRSCiRGTAHRARDf
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NOSHRGOJOLAdRZCGIHYAMCGCSHBCJA\DBR]ĜAdqrdYAZYQOAGRf
iRGOASHRHYSAd̂]JSTDOUOAiIBlRJGOUOAYGCJIBŜHIHYADYQTHYf
B̂ACAAX̂SHIWHJEAxA>AQLHOUOA>???ABODYA\DRaOXANBIâiIGHRA
\DBR]ĜAcFRAaGR[ĜmAJGISODAYAPCiUOHOJDYAĴSODODJRQCzCf
DOJRĜeASPIWCRQCSHCJAiQbAURQYaImADYQTHYB̂AHRAaZIBIlIGf
GbACABOaĴHODAX̂SHIWTD̂eAHBRîWCmAYDBR]GSTDOUOAGRBOiYhA
YGCJIBŜHIHAOHB̂XRJASHRHYSAVRWCOGRQTGOUOE
\SIAl̂ HHbAbAJ[YSbAJAQLiImsAbDCADOXPIHIGHGC̀CAaRAXIGIA
JAHCmA[̂ACG̀ CmASPBRJCEAVRPCJlRBHOXRfGRPCJSIBmOaGOAJSCeA
PBRWCJĜDCJsAPB̂mXRL[̂AGRABOZOHYsAbAHISHYLAGRAJCiPOf
JCiGCSHTASIX̂AcNhjAPOBbiGCSHTsAPRHBCOĤaXsAPBOzISCOGRf
QCaXsAPOHYlGRAPBRWbACAcPBIiRGGOSHThANOPQRJSTDOXYE
rGOiCAbAiYXRLjARA~OAZYQOAZsAbDẐAbAGIASHRJABIDHOBOXgA
xZOAJaRURQCAGIAJSHYP̂JAẐAiOACGSĤHYHYgAxZOAGIAĴm̀ OJA
ẐAGRASWIGYgAArA~OBRaYAJCiPOJCiTAPB̂eOîHTAX̂HHpJOjAHRf
DOUOAGIAXOUQOAZYĤsAZOAbAXRJASHRĤABIDHOBOXEA\GCJIBŜf
HIHADYQTHYB̂A}AXOpAl̂ HHbsAXObAiOQbsAXObAJC[GRAXOQOiCSHTEA
tYiTHIAPIJGCsA~OAX̂GYHTABOD̂sACAbAaRPBÒ YAiOAYGCJIBŜHIf
HYAiCHImASJO]eASTOUOiGC̀GCeASHYiIGHCJsARAPOHCXACA]eGCeAOGYf
DCJEA�RDASRXOsAbDA]eGCAZRHTD̂sAJOĜAZYiYHTAP̂ R̀ĤSbAĤXsA
~OApASHYiIGHRX̂AGRmDBR~OUOAYASJCHCAYGCJIBŜHIHYE
MObAGRmaRPOJCHGC̀RAXBCbA}AaRQ̂`̂ ĤAPOASOZCA\DBR]Gf
STD̂mA�RBJRBisAYAbD̂mAPIBIHJOB̂HTSbAd̂]JSTD̂mAGRWCOf
GRQTĜmAYGCJIBŜHIHADYQTHYB̂ACAX̂SHIWHJEAFRBRîAWTOUOA
bsAXRZYHTsAGRBOîJSbACAl̂ JYEEE
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°±²³́µ³¶·̧¹³µº·»¼³¶µº·»½¶̧·¾¹º·»½¶²¿±º²ÀÁ¶Â¿¼¿Ã³²³Ä
Åºµ¶Æ±²³́µ̧Ç±º́¶È¾̧µ¾¶ÉÊ¾̧µË¶ºÌÍÎÀµÆÎ¶µ³̧Ï¶Ð¶̧È¾¼Çµ»½¶
È²º¿±¹¶Ñ»́·̧Ç±ºÒº¶µ³Ó¾ºµ³¼ÇµºÒº¶Æµ¾·¿²̧»¹¿¹Æ¶±Æ¼Ç¹ÆÄ
²»¶¾¶Ã»̧¹¿Ó¹·Ô¶Ê¿²ÕºÒº¶µ³Ó¾ºµ³¼ÇµºÒº¶¹¿¼¿±³µ³¼Æ¶¾¶¹¿¼¿Ä
±ºÃÈ³µ¾́¶ÉÖ²³ÏÔ¶Ë±»½¶Ì¿×È¿²¿²·µº¶¹²»·³·¶ÈÍË¹Ç¶À¾ÌÔ¶Æ·¾½Ä
Õº·¶Àº¶Ñµ»Ò»¶²¿±º²À¾·¶Ø¾µµ¿̧³Ù¶ÚÚÛ¶ÒºÀ»µÔ¶Ü¶Ý·»¼»µ»¶¾¶
ÞÛ¶̧¿±ÆµÀ¶Æ±²³́µ̧Ç±º́¶È¾̧µ¾¶È²º̧¼³·»¼»¶°±²³́µÆ¶µ³¶·¿̧Ç¶
·̧¾¹¶Æ¶±³¹¿Òº²¾́¶Éß³½¹²»·³¼¾Õ»½¶ÃÆ×»àµ»½¶¹¿¼¿·¾×¾½µ»½¶
Ã³²³Åºµ¶µ³Ó¾ºµ³¼Çµº́¶È¾̧µ¾¶Æ¶È²ËÃºÃÆ¶¿Å¾²¾ÏÙ¶áÆ×»àµ»½¶
¹²¾ÆÃÅ¶µ³Õº́¶À¿²â³·»¶̧Èº̧¹¿²¾Ò³¼»¶µ³¶·̧¾Ý¶±ºµ¹»µ¿µ¹³ÝÔ¶
³¶Èº·¾ÀºÃ¼¿µµË¶È²º¶²¿±º²À¶°±²³́µ»¶Ã»¹¹Î·º¶̧¹³¼º¶µº·»Ä
µºã¶µºÃ¿²¶ºÀ»µ¶È²º·¾Àµ»Ý¶¹¿¼¿±³µ³¼¾·Ô¶È²¿̧»¶¹³¶¾µÅº²ÃÄ
³Ò¿µ¹̧¹·¶̧·¾¹ÆÙ
¶äÀ¿Ë¶È²º·¿À¿µµË¶·¶°±²³́µ¾¶Ò²³µÀ¾º×µºÒº¶ÃÆ×»àµºÒº¶¹¿Ä
¼¿Ã³²³ÅºµÆ¶Æ±²³́µ̧Ç±º́¶È¾̧µ¾¶µ³¼¿â»¹Ç¶á»Ý³½¼º·¾¶ÊºÄ
È¼³·̧Ç±ºÃÆ¶Ð¶Ò¿µ¿²³¼ÇµºÃÆ¶È²ºÀã̧¿²º·¾Ô¶Òº¼º·µºÃÆ¶
²¿â»̧¿²ÆÄÈº̧¹³µº·µ»±Æ¶È²º¿±¹ÆÔ¶²¿±¹º²º·¾¶Ñ»́·̧Ç±ºÒº¶
µ³Ó¾ºµ³¼ÇµºÒº¶Æµ¾·¿²̧»¹¿¹Æ¶±Æ¼Ç¹Æ²»¶¾¶Ã»̧¹¿Ó¹·¶¹³¶åÒºÄ
²Æ¶æ¿µ±¿µÀº²ÅÆ¶Ð¶Ò¿µ¿²³¼ÇµºÃÆ¶À»²¿±¹º²º·¾¶Ê¿²ÕºÒº¶
µ³Ó¾ºµ³¼ÇµºÒº¶¹¿¼¿±³µ³¼ÆÙ¶
Ð¶Â¿¼¿Ã³²³Åºµ¶ÉÊ¾̧µË¶ºÌÍÎÀµÆÎ¶µ³̧Ï¶Ð¶¶Ì¿×È²¿Ó¿À¿µ¹Ä
µ»½¶·¾±ºÈºÃµ»½¶Ã¿Ò³È²º¿±¹Ô¶Æµ¾±³¼Çµ»½¶À¼Ë¶µ³Õº́¶±²³Ä
µ́»Ô¶Ð¶̧±³×³·¶á»Ý³½¼º¶ÊºÈ¼³·̧Ç±»½Ù¶Ð¶°È¿²Õ¿¶·¶¾̧¹º²¾́¶
·̧¾¹º·º́¶±Æ¼Ç¹Æ²»¶°±²³́µ³¶·¶ÃÆ×»àµºÄÈ¾̧¿µµºÃÆ¶À»̧±Æ²Ä
¾̧¶µ³¶·¿̧Ç¶̧·¾¹¶×³Ë·»¼³¶È²º¶̧·ºã¶µ³Ó¾ºµ³¼ÇµºÄ±Æ¼Ç¹Æ²µÆ¶
¾À¿µ¹»àµ¾̧¹ÇÙ¶°±²³́µ̧Ç±³¶È¾̧µË¶Ð¶Ó¿¶Ò¿µ¿¹»àµ»½¶±ºÀ¶µ³Ä
Õº́¶µ³Ó¾́ç¶Æ¶±ºâµ¾½¶È¾̧µ¾¶Ð¶¾̧¹º²¾Ë¶À¿²â³·»Ô¶́́¶¹²³À»Ó¾́Ô¶
È²³Òµ¿µµË¶Àº¶̧³Ãº·»×µ³à¿µµËÔ¶¼ãÌº·¶Àº¶²¾ÀµºÒº¶±²³ãÔ¶
ºÈ¹»Ã¾×Ã¶¹³¶·¾²³¶Æ¶·¿¼»±¿¶Ã³½ÌÆ¹µÎ¶°±²³́µ»Ù
Ê²º¿±¹¶ÉÊ¾̧µË¶ºÌÍÎÀµÆÎ¶µ³̧Ï¶µ³ºàµº¶È²ºÀ¿Ãºµ̧¹²Æ·³·¶
Ì³Ò³¹̧¹·º¶Æ±²³́µ̧Ç±º́¶È¾̧µ¾è¶̧º¹µ¾¶·»±ºµ³·Ó¾·¶È²¿À̧¹³Ä
·»¼»¶±¾¼Ç±³¶¹»̧Ëà¶±ºÃÈº×»Ó¾½¶Åº¼Ç±ÄÔ¶²º±ÄÔ¶ÈºÈÄÔ¶
²¿ÈÄÔ¶Àâ³×Ä̧È²ËÃÆ·³µµËÙ¶Ê²¿À̧¹³·µ»±»¶²¾×µ»Ý¶µ³Ó¾ºÄ
µ³¼Çµº̧¹¿½¶Ð¶Æ±²³́µÓ¾Ô¶²º̧¾Ëµ»Ô¶·¾²Ã¿µ»Ô¶Ò²Æ×»µ»Ô¶¹³¹³²»¶
Ð¶ºÌÍÎÀµ³¼»̧Ë¶µ³¶ºÀµ¾½¶̧Ó¿µ¾Ù
Â¿¼¿Ã³²³Åºµ¶²¿È²¿×¿µ¹ÆÎ¶×º¼º¹»½¶ÅºµÀ¶µ³Ó¾ºµ³¼Çµº́¶
È¾̧µ¾Ô¶±ºµ̧º¼¾ÀÆÎ¶Æ±²³́µÓ¾·¶Æ̧ÇºÒº¶̧·¾¹Æ¶¹³¶̧¹·¿²ÀâÆÎ¶ÈºÄ

×»¹»·µ»½¶¾Ã¾Àâ¶µ³Õº́¶À¿²â³·»Ù
ȩ́Ç¶Ë±¶·¾ÀÒÆ±µÆ¼»̧Ë¶È²º¶¹¿¼¿Ã³²³Åºµ¶·¾ÀºÃ¾¶·¶°±²³́µ¾¶
¼ãÀ»Ù
êëìíîïðñìòóôõïöíë÷ïøùòôïúìòûü
Ð¶ý¶·²³â¿µ»½¶¹»ÃÔ¶þº¶ÊºÈ¼³·̧Ç±»½¶¾¶æ¿µ±¿µÀº²Å¶·×ËÄ
¼»¶µ³¶̧¿Ì¿¶¹³±Æ¶·¾ÀÈº·¾À³¼Çµ¾̧¹Ç¶Ð¶º²Ò³µ¾×Æ·³¹»¶·¿¼»Ä
à¿×µÆ¶±¾¼Ç±¾̧¹Ç¶¼ãÀ¿½Ô¶È¾ÀµË¹»¶×¶Ò¼»Ì»µ¶È¾̧¿µµ»½¶̧±³²Ì¶
°±²³́µ»Ô¶þº¶·ºµ»¶µ¿¶ÈºÌºË¼»̧Ë¶·»½¹»¶µ³¶̧·¾¹º·¿¶×Ã³Ò³µÄ
µËÙ¶ý¶·È¿·µ¿µ»½Ô¶þº¶¹¿¼¿Ã³²³Åºµ¶ÉÊ¾̧µË¶ºÌÍÎÀµÆÎ¶µ³̧Ï¶
Ã³Î¶µ¿¶Ã¿µÕ¿¶×µ³à¿µµË¶À¼Ë¶µ³Õº́¶±²³́µ»Ô¶µ¾â¶È²º·¿À¿µµË¶
à¿ÃÈ¾ºµ³¹Æ¶å·²ºÈ»¶×¶ÅÆ¹Ìº¼Æ¶ÿÛÚÿÄÒº¶²º±ÆÙ¶ý¶Èº·³â³ã¶
á»Ý³½¼³¶ÊºÈ¼³·̧Ç±ºÒº¶×³¶¹¿Ô¶þº¶·¾µ¶×ÆÃ¾·¶ÈºÀº¼³¹»¶ºÈ¾²¶
¾̧²º̧¹¾¶¹³¶ÌÆÀ¿µµº̧¹¾¶¾¶È²º·¾·¶¹¿¼¿Ã³²³Åºµç¶þ¿¶Ë¶ÝºàÆ¶ÈºÄ
Ò³µÇÌ»¹»¶¹²ºÝ»¶µ³̧¶Ð¶Æ±²³́µÓ¾·Ô¶Ìº¶·̧¾¶ÀÆâ¿¶¼ãÌ¼Ë¹Ç¶Õ³Ä
µÆ·³¹»Ô¶±º¼»¶̧È²³·³¶·â¿¶×²ºÌ¼¿µ³Ù¶�¶·¶Ó¾½¶̧»¹Æ³Ó¾́¶¼ãÀ»Ä
µ³¶µ¿¶ÈºÌºË¼³̧Ë¶È¾¹»¶µ³¶²»×»±Ô¶ÀºÃºÒ¼³̧Ë¶È¿²¿ÃºâµºÒº¶
²¿×Æ¼Ç¹³¹Æ¶¾¶·¾À±²»¼³¶Ó¾¼ºÃÆ¶̧·¾¹º·¾¶È¾̧¿µµ¿¶Ì³Ò³¹̧¹·º¶
°±²³́µ»Ù¶�³¶Ó¿¶Ë¶½¶Õ³µÆã¶ÊºÈ¼³·̧Ç±ºÒº¶¾¶µ»×Ç±º¶½ºÃÆ¶
·±¼ºµËã̧ËÙ
�òìí�ôõîïòì÷õ�÷ïðñìòóôõï�ôò÷í��îï�ò÷ù�îû	ñü¶
Ð¶Ê¾̧µË¶Ð¶Ó¿¶̧·ºÎ²¾Àµ»½¶±ºÀ¶Àº̧¹ÆÈÆ¶Àº¶¼ãÀ̧Ç±»Ý¶̧¿²Ä
À¿ÓÇ¶¾¶ÀÆÕÙ¶
¿½¶±ºÀ¶ºÌÍÎÀµÆÎ¶Ì³Ò³¹ÇºÝ¶¼ãÀ¿½¶²¾×µºÒº¶·¾±ÆÔ¶
²¾×µ»Ý¶ÆÈºÀºÌ³µÇÔ¶²¾×µ»ÝÔ¶̧±³â¿Ãº¶¹³±Ô¶¹¿²»¹º²¾½¶È²ºÄ
â»·³µµËÔ¶Æ¶¹ºÃÆ¶à»̧¼¾¶¾¶×³¶Ã¿â³Ã»¶°±²³́µ»Ù¶ä¶·¾ÀÌÆ·³Ä
Î¹Ç̧Ë¶Ë±³̧Ç¶À»·º·»âµ³¶²¾àÔ¶±º¼»¶Æ±²³́µÓ¾Ô¶Ë±¾¶â»·Æ¹Ç¶Èº¶
·̧ÇºÃÆ¶̧·¾¹ÆÔ¶·ºÀµºà³̧¶̧¹³ã¹Ç¶Ì¼»×Ç±»Ã»¶ºÀ»µ¶ºÀµºÃÆ¶
¿ÃºÓ¾ËÃ»¶¹³¶È¿²¿â»·³µµËÃ»Ô¶±º¹²¾¶·»±¼»±³Î¶̧³Ã¿¶Æ±²³Ä
µ̧́Ç±³¶È¾̧µËÙ
�òìí�ôõîïòì÷õ�÷ïðñìòóôõï�ì�îï�õ
ûõô��ñõîüï
Ð¶°̧¾¶×³Ìº²ºµ»¶Æ±²³́µ̧Ç±º́¶Ãº·»Ô¶þº¶¾̧µÆ·³¼»¶·¶²º̧¾½Ä
Ç̧±¾½¶¾ÃÈ¿²¾́Ô¶µ¿¶×ÃºÒ¼»¶́́¶×µ»þ»¹»Ù¶æº¶µ¿¶ÌÆ¼º¶×³Ìº²ºÄ
µ»¶µ³¶Æ±²³́µ̧Ç±Æ¶È¾̧µãÙ¶�¿²¿×¶È¾̧µã¶·»²³â³¼³̧Ç¶¾̧¹º²¾Ë¶
°±²³́µ»Ô¶È¿²¿À³·³·̧Ë¶·¾À¶Èº±º¼¾µµË¶Àº¶Èº±º¼¾µµË¶Ò¿µ¿Ä
¹»àµ»½¶ÀÆÝº·µ»½¶±ºÀ¶µ³²ºÀÆÙ¶ÂºÃÆ¶Ã»Ô¶Æ̧¾Ô¶Ý¹º¶¼ãÌ»¹Ç¶
Æ±²³́µ̧Ç±Æ¶È¾̧µã¶¾¶²º×ÆÃ¾Î¶́́¶×µ³à¿µµË¶·¶â»¹¹¾¶À¿²â³·»Ô¶
Èº·»µµ¾¶Ìº²º¹»̧Ë¶×³¶́́¶×Ì¿²¿â¿µµË¶Ð¶¹³±Ô¶Ë±¶Ó¿¶²ºÌ»¹Ç¶
á»Ý³½¼º¶ÊºÈ¼³·̧Ç±»½Ù
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