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V�EGÙJE^rg[JtvXg¢�©�MNFLE^MJu·[J½o¢�MJ¢�[¼E^rZE^xyY\FL[T¢�XgxGu���Xg¢kY\EGFL½�MJxyE-tv¤kO	uwXgxGu�MJ¢�V�¢vMJ¢�[Tu\Y\FLA�xyYwA�FwE^V�CqMNY\EGF¦XgMJrguG`mPJP�Y\[JtvXgxGMJr
[JFLMJr uwE^uwuwXZ[T¢�u®MJ¢vV�ßJ¥�t�FwE^u\E^¢¼YwMNYwXZ[T¢�u>V�A�FLXg¢�©�Yw¤�Eq¨a[Tu\Y\EGF�u\E^uwuwXZ[T¢6E^¢vxy[TC=tvMJuwu\E^V�tv¤kO	uwXgxGuB[J½Ô¢�MJ¢�[zE^rZE^xùn
Y\Fw[T¢vXgx�V�EGÙzXgxyE^uÔMJ¢�V£C�MNY\EGFLXgMJrgu�Xg¢¼Y\EGFw½�MJxyE^u�4��¼A�MJ¢¼YwA�C2Y\FLMJ¢�uwt�[JFLY�MJ¢�V�¢�[TX¾u\E
4�u\tvXg¢	npV�EGt�E^¢vV�E^¢kY�Y\FLMJ¢�u\t�[JFwY
MJ¢�VÕxy[T¢¼Y\Fw[Tr(4ÔC=E^u\[Tuwxy[Jt|Xgx�uwA�t�EGFLxy[T¢�V�AvxyY\[JFLu54ot�FL[�6�XgCqXZYíO Eyè�E^xyYwuqMJ¢vV&¤¼OzD�FLXgV<u\Y\FLA�xyYwA�FLE^u54WC=[TrgE^xGA�rgMNF\n
uwxGMJrgEmE^rZE^xyY\Fw[T¢�X¾xGu�MJ¢�VqMNY\[TC�Xgx·xy[T¢¼YwMJxyYwu54�MNDQX¾¢�XZYwXZ[®C=[	V�E^rgrgX¾¢�©�[J½ÇCqMNY\EGF¦XgMJrguoMJ¢�VQXg¢¼Y\EGFw½�MJxyE^u�4zxy[JFwFLE^rgMNYwXZ[T¢
Eyè�E^xyYwu�Xg¢ �zA�MJ¢kYwAvC V�[JYwu'beXg¢�xGrgAvV�Xg¢�© � [T¢�V�[6Eyè�E^xyY¦j7�Ôtv¤vMJu\E×xy[T¤�EGFwE^¢�xyE'Eyè�E^xyYwuqXg¢&§·XZFLE^u�MJ¢vVÕFLXg¢�©TuG`
lzt�E^xGXgMJr�MNY\Y\E^¢¼YwXZ[T¢&¤�MJu®D�EGE^¢6tvMJXgV6Y\['Yw¤�EqCqMNY\EGFLXgMJrouLxGXZE^¢�xyEqMJu\t�E^xyYwu­[J½L�zA�MJ¢kYwAvC CqMJ¢�XZt|A�rgMNYwXZ[T¢ÃMJ¢�V
Yw¤�E×tv¤¼OzuLXgxGu>[J½�ÙiMNF¦XZ[TA�u�u\[TrgXgV<u\YwMNY\E£t�Fw[JY\[JYíO¼t�E^u�[J½F�zA�DvXZYwuG`6Æ�[JFwE�Yw¤�MJ¢ËHNRÃX¾¢kÙ	XZY\E^Vñuwt�E^MNhJEGF¦u
FwEGt�FwEyn
u\E^¢¼Y\E^VñX¾¢kY\EGFL¢vMNYwXZ[T¢�MJrgrZO�rZE^MJV�Xg¢�©�©JFw[TA�tvu®§�[JFwhzX¾¢�©'MNY­Yw¤�Eq½�[JFwEG½�Fw[T¢¼Y®[J½�FLE^u\E^MNFLxL¤<Xg¢ MJrgr�Yw¤�E^uwE�MNFwE^MJu­[J½
u\[Tr¾XgV u\YwMNY\E�t|¤kO	uwXgxGuG`Q«m¤�[Tu\E�X¾¢�xGrgA�V�E^V ] ¡ ÛWEGE^¢vMNh¼hJEGF'beÓ E^X¾V�E^¢|j7��K*Û�E^rZY\F¦MJC be¨�X¾uwMkj7��¨ÈÛ�EGY\[T¢+be@�[JY»n
YwXg¢�©T¤�MJCQj7�alÃÛÔr\çA�©JE^rmb Ä A�rgXgx¦¤|j7� Â�Û�FLMNYwMJMJu�be«�Fw[T¢�V�E^XgC×j7� Æ Û�çA�Y\YwXZhJEGF×bÖÒBE^¢�EGÙNMkj7�aÛ!ÛÔA�rZhNM be¨�[Jf^¢vMJ¢|j7�
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1 ¡ ¤�MJ¢vV�FLMJu\EGh	¤�MNFQbe@�[JFwYw¤¼§WE^u\Y\EGF¦¢<Þ®j7��¨!dBE^rguwXg¢�©ñb ¡ ¤�MJrgC=EGF¦u¦j7��Â0ÒBE^X¾C?beÆ�MJ¢vxL¤�E^u\Y\EGFyj7� � U�¢vuwuwrgXg¢
beUW«mÜ5_�A�FLXgx¦¤|j7�vªÈK�MNf^XZ[ be¨�XguLMkj7�|Â3K�EGFwY
b87BFLuwM�O�j7��Æ K�Xg¢�¢�X¾u­beÛWE^rg½�MJu\Y¦j7��Û#Ò}MJr¾rgMN©T¤�EGF�be@�[JY\YwXg¢�©T¤vMJCQj7�
Ó�Ò®rgMNf^CqMJ¢)beÆÃXg¢�¢�E^MNt�[TrgXguùj7��¨/ÜBMNhJ[T¢�E^¢:beÓ	«mÓ:U�u\t�[z[¼j7��ª�Ü�MJA�©ñbeÜBMJ¢�¢�[�ÙJEGFùj7��d2ÜBM^Ù	XgrgMJ¢�VËbÖlzY\[	xwh¼n
¤�[Tr¾CQj7��KËÜ·EGhzh	Xg¢�©�bÖÒBFwE^¢�[JDvrZE�j7�v« Ä A�¢�©J§·XgFwYw¤ be¨oFLMN©TA�E�j7�|¨ � E^r¾rZOÃbe«I§�E^¢¼Y\E�j7� Ä�� [JY\Yw¤�MJA�u-beÆÃA�¢�X¾xL¤|j7�
Æ � F¦M^§·XZE^x�beÛ�FLXgu\Y\[Tr�j7�|ÓÕÓ:9EGÙzO&bÖÒBFwE^¢�[JDvrZE�j7��ºmÓ EGFL¢�EGF
beÛÔXZFLCqXg¢�©T¤�MJCQj7�|¨1Ó�Xg¢�V�E^rZ[J½Ib ¡ [Jt�E^¢�¤�MN©JE^¢�j7��d
Óc[Tuwu�beÛÔMJu\E^r�j7�TÂ&ÆÃMJxGdB[T¢�MJrgV£beÂBA�u\YwXg¢|j7�Nd)ÆÃMJXgrgrZOqbeÆÃMNFLxy[TA�uwuLXgu¦j7� ¡ ÆÃMNFLxGA�uÔbeÜ�MNFLÙiMNFLV�j7�NÓ�Æ�[TrZE^¢�hNMJC=t
b ¸ çA�FwfGDvA�Fw©¼j7�¼Ü1Æ�[¼[TX ø�bedBE^rZ½�Y¦j7�<;8@BMNf^MNFw[�Ù�bedBE^rZ½�Y¦j7�	Û)¨�MJ¢�¢�EGYwXgEGF�bÖÒBFwE^¢�[JD|rZE�j7�zK ¨aEGEGY\EGFLu®beÂB¢kYí§WEGFLt�j7�
1 ¨aEGY\FLMJuw¤�[�Ù:beªm[�OTMJr�Ü�[TrgrZ[�§ÔM^O�j7� Ä npÓ:¨WXgxL¤vMNFLV:bÖl	MJxGrgM�O�j7� Ä ÙJ[T¢ñª·A�XZY\E^¢¼D�EGEGhÕbeÓcE^XgV�E^¢|j7� ¡ l	xL¤�ç[T¢�E^¢	n
D�EGFw©JEGF®beÛÔMJu\E^r�j7��ª8l	¤�EGh	¤¼Y\EGF®b ¡ ¤�MJrgC=EGFLuùj7�zÂ#l�¤�XZE^rgV�u�be«c[Tuw¤vXZDvM ¡ MJC>DvFLXgV�©JE�j7�	Æ÷lzhJ[Trg¢vXgxwh�bÖl	¤�E�Í�E^rgV|j7�
Þ8l	XgÙiMJ¢�be«�E^xL¤v¢�XZ[T¢|j7�	K<lz[Trgu�beÆ�MJV�F¦XgV|j7� � lzY\[JhzD�Fw[Qbe«·Þmn�Ó O	¢�©JD¼O�j7�	«+l	x¦¤¼A�rgYw¤�E^uwu�b87®MNh¼FLX¾V�©JE·@BÓaj7�¼Ü
«aMNhiM�OTMJ¢�MN©TXÔbe@�«m«#ÂÔYwuwA�©TX�j7�|d3«c[TCqMJ¢�EGh beÆÃXgx¦¤�XZ©TMJ¢|j7� ¡ Þ·FwD|Xg¢�M£bÖl	MJxGrgM�O�j7��Ó<1oMJ¢�V�EGF¦u\O¼t�E^¢�bedBE^rZ½�Y¦j7�
Û1ÙNMJ¢ ¸ EGE^u-bÖÒ}Fw[T¢�Xg¢�©JE^¢�j7� Ä
¸ E^Xgu�beÆ�¨�ºpnúlzYwA�Y\Y\©TMNFwY¦j7��d ¸ XgrgrgX¾MJCqu®beÜ�XZYwMJx¦¤�X ¡ MJC-D�FLX¾V�©JE�j7��Â�;�MJxy[JD¼O
b ¸ E^XZf^C�MJ¢�¢'º»¢�u\YG` j7��@5_�¤�XgY\E^¢�EGÙÃbeÓ�A�xyE^¢kYmnWÛ�E^rgr ÓcMND|u¦j¦`
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Xgum½�[JFLC=E^V�D�EGYp§�EGE^¢
�zA�MJ¢¼YwA�C5V�[JY�MJ¢�VqXZYwuorgE^MJV�u��¼V�E^xyFLXZD�E^V=Xg¢
Yw¤�Em½�FLMJC=EG§�[JFwh
[J½ � [T¢�V�[>tv¤kO	uwXgxGu^]�«m¤�E ¡ [TA�rZ[TC-DqDvrZ[	xwhNMJV�E
D�FLE^MNhzu
V�[�§·¢&§·XZYw¤&rZ[�§�EGFLXg¢�©ÃYw¤�E�Y\E^C=t�EGFLMNYwA�FLE×MJ¢�V&Yw¤�Eg�zA�MJ¢¼YwA�C V�[JY
D�E^xy[TCqE^u=xy[T¢�V�A�xyYwXZÙJE�rgXZhJE�M
[T¢�EynpVvXgC=E^¢�uwXg[T¢�MJr�xL¤�MJ¢�¢�E^rs`oº»¢£Yw¤�E>uwX¾C=tvrZE^u\YÔxGMJu\E3�|Yw¤�E­DvMJu\E>½�[JFmYw¤�E>V�E^uwxyFLXgt�YwXZ[T¢×[J½�Yw¤�XguÔtv¤�E^¢�[TC=E^¢�[T¢
Xgu­Yw¤�EQu\[NnpxGMJr¾rZE^V<ÂB¢�V�EGF¦u\[T¢�XgC=t|A�FLXZYíO�C=[	V�E^r §·¤�EGFwE�A�uwAvMJrgrZO6M�u\tvX¾¢	npV�EG©JE^¢�EGFLMJxyO Xgu>MJuwuwA�C=E^Vñ½�[JF-Yw¤�E
[	xGxGA�tvMNYwXZ[T¢)[J½BYw¤�En�¼AvMJ¢kYwA�C?V�[JY�uwXZY\E£DzO&[T¢�E'E^rZE^xyY\Fw[T¢�MJ¢�V)V�[TA�DvrZEynÖ[	xGxGA�tvMNYwXZ[T¢ËXgu�uwA�t�t�FLE^uwu\E^VÕDzO
¡ [TAvrZ[TC>D'X¾¢kY\EGFLMJxyYwXg[T¢Ç`o«I§�[=E^rZE^xyY\Fw[Tu\YwMNYwXgxGMJr¾rZO£xy[TA�tvrZE^V��zA�MJ¢kYwAvCþV�[JYwu3¸�E^MJx¦¤'§·XZYw¤�XZYwum[�§·¢£u\EGt|MNFLMNY\E

� Á



rZE^MJVvuC¸6xGMJ¢ñD�EQxy[T¢�uwXgV�EGFLE^V�MJu>M'uwtvXg¢	nprZE^uLu}FwEGt�FwE^u\E^¢¼YwMNYwXZ[T¢ñ[J½IYw¤�E�ÂB¢�V�EGFLu\[T¢ñXgC=tvA�F¦XZYpO�Cq[zV�E^rÖ`Qd}A�E
Y\[QYw¤�E>E^rZE^xyY\FL[Tu\YwMNYwXgx
Xg¢¼Y\EGFLMJxyYwXZ[T¢�uLA�xL¤ÃMJ¢�MNFwF¦MJ¢�©JE^C=E^¢¼YBV�E^Cq[T¢�u\Y\FLMNY\E�u\Oz¢�EGFw©JEGYwXgx­D�E^¤�M�ÙzXg[TA�F^`Ôºú¢�Yw¤�Xgu
YwMJrZh6E]6	t�EGFLXgC=E^¢¼YwMJr FwE^uwAvrZYwu®[T¢ñuLXg¢�©TrZEqMJ¢�VñE^rZE^xyY\Fw[Tu\YwMNYwX¾xGMJrgrZO�xy[TA�tvrgE^V<�¼AvMJ¢kYwA�C÷V�[JY>u\O	u\Y\E^Cqu>§·Xgrgr�D�E
t�FLE^u\E^¢kY\E^V `
´×�¼°í�¼�i�	�cîT�z�3�
Ä `|l	xL¤�C�XgV�� Ä ` ¸ E^Xgu�� � `vU�D�EGF¦r.� � `�Ù|` � rgXZY\f^Xg¢�©D��¨W¤kO	uG`�ªmEGÙ�`vÓcEGY\YG` æ�� ��HJßJPiÁÃbsPNRJRJRkj¦`
Æ<` � E^rgrZEGF���Þ-` ¸ Xgrg¤�E^rgCg� Ä ` l	xL¤�C�XgV�� Ä ` ¸ E^Xgu�� � `�Ù�` � rgXZY\f^Xg¢�©D� � `�UoD�EGFLra¨�¤¼Ozu^`�ª·EGÙ|`�¹  �� � RTSJSJSNRTP
bsPNRJR � j¦`
Þ-` ¸ Xgrg¤�E^rgC[� Ä `|l	xL¤�C�XgV�� Ä ` ¸ E^X¾u�� � `�Ù�` � rgXZY\f^X¾¢�©D��¨�¤¼OzuwX¾xGM � å �|¥JPJH'bsPNRJR � j¦`
Þ-` ¸ Xgrg¤�E^rgC[� Ä `|l	xL¤�C�XgV�� Ä ` ¸ E^X¾u�� � `�Ù�` � rgXZY\f^X¾¢�©D��¨�¤¼OzuwX¾xGM � �¼� �|SJßJH�bsPNRJRTPTj¦`
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l	C�MJrgr��zA�MJ¢¼YwA�C!FLXg¢�©TuaMJ¢vV=V�[JYwu�§WEGFLEIt�Fw[	V�A�xyE^V
Xg¢qÒ}MJÂBu¡ZiÂ�r�Ò}MJÂ�u�¤�EGY\EGFLu\Y\FLAvxyYwA�FwE^u�DzO�V�XgFwE^xyY�§·FLXZYwXg¢�©
§·XgYw¤�MJ¢ MNY\[TCqX¾x-½�[JFLxyEqCqX¾xyFw[Tuwxy[Jt�Ec� � ��MJ¢vV�DzO'E^rZE^xyY\FL[T¢	nÖD�E^MJC¿rgXZYw¤�[J©JFLMNt|¤kOJ`­ÂB¤�MNFw[T¢�[�ÙknpÛ�[T¤�C [TuwxGXgr n
rgMNYwXg[T¢�uB§·XZYw¤ÃA�t�Y\[�HNR×t�EGFLxyE^¢¼Y®C=[zVvA�rgMNYwXZ[T¢�MNFwE
[JDvu\EGFwÙJE^V Xg¢�Yw¤�Eu�zA�MJ¢kYwAvC F¦Xg¢�©�Xg¢�Yw¤�E
xGMJuwE�[J½W[T¢�E
Y\[qYí§W[×xL¤�MJ¢v¢�E^rÇY\FLMJ¢�uwt�[JFLYG`
«m¤�E6�zA�MJ¢kYwAvCÝFLX¾¢�©�xGMJ¢&D�E�YwA�¢�E^V<½�Fw[TCÝYw¤vXgu>[Jt�E^¢<FwEG©TXgC=E×Xg¢¼Y\[�Yw¤�E ¡ [TA�rZ[TC-D�nÖDvrg[zxLhiMJV�EQFwEG©TXgC=E�Xg¢
A�uLXg¢�©£Xg¢	nÖtvr¾MJ¢�E
©TMNY\E^uG`×K�[JF-uwCqMJr¾r ¢¼A�C-D�EGFLu}[J½ÔE^rZE^xyY\Fw[T¢�u-Xg¢6Yw¤�EqF¦Xg¢�©£M'¢�EG§5t�EGFLXg[zV�X¾xGXZYpO�MNtvt�E^MNF¦u­MJu
½eA�¢�xyYwXZ[T¢�[J½ CqMN©T¢�EGYwXgx 4 E^rgV��ØP2�Ö`
«m¤�E=YwA�¢�MNDvXgr¾XZYpO�MJr¾rZ[�§·u­½�[JF-Yw¤�E=[JDvu\EGFwÙNMNYwXZ[T¢ñ[J½ÔKvMJ¢�[�MJ¢�V � [T¢�V�[£Eyè�E^xyYwu-Xg¢�Y\FLMJ¢�u\t�[JFwY}Yw¤�Fw[TA�©T¤ Yw¤�E
�zA�MJ¢¼YwA�C2FLXg¢�©�` «m¤�E^uwEBEyè�E^xyYwuIY\E^u\YIYw¤�E}xy[T¤�EGFwE^¢�xyE®[J½cYw¤�E}uwOzu\Y\E^C'` ºú¢�MJV�V�XgYwXZ[T¢��zYw¤�E®u\tvXg¢×u\Y\FLA�xyYwA�FwE�[J½
Yw¤�E®F¦Xg¢�©
XguÔY\E^u\Y\E^V'Ù	XgM�Yw¤�E � [T¢vV�[
Eyè�E^xyYG` � [T¢�V�[qMJ¢�V£KvMJ¢�[qEyè�E^xyYwu·MNFwE­MJrguw[=[JDvu\EGFwÙJE^V£Xg¢£Mu�zA�MJ¢¼YwA�C
V�[JY·§·XZYw¤£M=rgMNFw©JE-¢¼A�C-D�EGFI[J½�E^rgE^xyY\Fw[T¢�uV�ØS2�Ö` ¡ [TA�tvrgE^V	n­�¼AvMJ¢kYwA�C V�[JYwu�MNFwE­Xg¢¼ÙJE^u\YwXZ©TMNY\E^V�Xg¢£MJV�V�XZYwXg[T¢Ç`
� � � Ä `�ªmEG©TA�r EGY·MJrs`H�vÂ�t�tvrs` ¨W¤kO	uG`oÓ EGY\YG` æ � �|PNRTPJS�bsPNRJRTPTj
�ØP2��Þ-`~K�` � EGO	u\EGFmEGY�MJrs`oxy[T¢�V	npCqMNY¡ZiRTPNRT¥JPJ¥JP
�ØS2� ¡ `�K�çAv¤�¢�EGFmEGY·MJrÖ`H��¨�¤¼OzuG`WªmEGÙ�`oÛ  v  � � ¥NRTSNRTH�bsPNRJRTPTj

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 < 
 

É�À�¯��"²� ­²A³R´3±;¯·¶�¢�
N½�¶Ç´#
q¾ �q¯�´;Ì[½�ÌnÌ�³0½� B½��� ­²©¢�
��lµ.´;Ì
¦��À¼·��¦~ªmÁ+ª2±1´1|~� Â�Ã	��Ä�ª`�~±¡��Â�¨c�ÀÅ��Æ¦���Ç�³�Èf¬]|H�

É -?�Y��*+- É _�P����D/����7/P%��YUdÊS(H�@ �*+�,����-. �/Qmw-?d9-^/7-.���D_DP!*DLG�!U3�,��p�/Q|S��%;U�_Nkù%�(\d3���"�D_wf6|���Ë[¾'j3P�_ez�O
Ç��ÀÌ���Í�È�³��_��ª!±

qP��pS()��*.*+sBj�%; �i�%��,U�~�%�8����,%3*B���"-.��/@_�Bq-^( *B���n|S��%�UV_�PY*B�Vi3�°JL- O
���,UV_�EF�"-Z/�*B��(\_�E�Pf¾�ËÏÎ ÉgÐ _&z�O

� H



«I§�[&E^rZE^xyY\Fw[T¢�u�xy[T¢ 4 ¢�E^V�Xg¢�M<u@�¼A�MNFLEÃu\E^C�Xgxy[T¢�V�A�xyY\[JF��zA�MJ¢kYwAvC V�[JY�¤�M�ÙJEÃYí§W[ËXguw[TrgMNY\E^V�rg[�§InprZO	Xg¢�©
E^¢�EGFL©JO�E^XZ©JE^¢vu\YwMNY\E^u'MJ¢�V*¤�E^¢vxyE Yw¤�E t�[JY\E^¢kYwXgMJr}Y\[ËFLE^MJrgXgu\E6uwxGMJrgMNDvrgEø�zA�MJ¢¼YwA�Cÿxy[TC=tvA�YwXg¢�©ÕE^rZE^C=E^¢¼Ywu
b+�zA�DvXZYwuùj¦` ¸ E®uw¤�[�§1Yw¤�MNYÔYw¤�Xgu�Xgu�Xg¢�V�EGE^V�t�[TuLuwXZDvrZE�Xg¢�tvFLXg¢�xGXZt|rZEÔD¼O�V�E^C=[T¢�u\Y\FLMNYwX¾¢�©-Yw¤vMNY�uwAvxL¤×E^rZE^C=E^¢¼Ywu
xGMJ¢
D�EÔXg¢�XZYwXgMJr¾Xgu\E^V>MJ¢vV�C�MJV�EÔY\[®t�EGFL½�[JFLC#Yw¤�EI¢�E^xyE^uwuLMNFwO�uLXg¢�©TrZE�MJ¢�V
Yp§�[e�¼A�DvXZYcY\F¦MJ¢�u\½�[JFLCqMNYwXZ[T¢�u��TA�uwXg¢�©
E^rZE^xyY\FL[Tu\YwMNYwXgx×©TMNY\E^u
MJ¢�V<C�MN©T¢�EGYwXgx 4 E^rgV�uG`£º»uwuwA�E^u>Xg¢¼ÙJ[TrZÙ	Xg¢�©'FwE^MJV�[TA�Y�� V�E^xy[T¤�EGFwE^¢�xyE3�ouLxGMJrgMNDvXgrgXgYpO MJ¢�V
xy[T¢¼Y\Fw[TrgrgX¾¢�©
E^¢kYwMJ¢�©TrgE^C=E^¢kY�ÙzX¾M
Yw¤�E ¡ [TA�rZ[TC-D�Xg¢¼Y\EGFLMJxyYwXZ[T¢'§·Xgrgr�MJrgu\[=D�E­V�X¾uwxGA�uwu\E^V `
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¡ [T¤�EGFwE^¢¼YoY\FLMJ¢�u\t�[JFwY�[J½�E^rgE^xyY\Fw[T¢�u�X¾uou\YwA�V�XgE^V=Xg¢��zA�MJ¢kYwAvC�V�[JY�Cq[TrZE^xGA�rZE^uoV�E 4 ¢�E^V=E^rZE^xyY\FL[Tu\YwMNYwXgxGMJrgrZO
§·XgYw¤�Xg¢<Ò}MJÂBu=¤�EGY\EGFw[TuwY\FLA�xyYwA�FwE^u^`Ãº»¢ÕMJV�V�XZYwXg[T¢�Y\[ uwXg¢�©TrgE�E^rZE^xyY\Fw[T¢&YwA�¢v¢�E^rgXg¢�©�§WE×[JDvu\EGFwÙJE£xy[JFwFLE^rgMNY\E^V
YwA�¢v¢�E^rgXg¢�©>[J½ Yp§�[=E^rZE^xyY\Fw[T¢�uIX¾¢�Yw¤�EBFwEG©TXgCqE�§·¤�EGFwE�Yw¤�EBE]6�xL¤vMJ¢�©JE®[J½ E^rZE^xyY\Fw[T¢vuÔD�EGYí§WEGE^¢�Yw¤�E�Yí§W[��zA�MJ¢	n
YwA�C!V�[JYwua½�[JFLCqXg¢�©·Yw¤�EIC=[TrZE^xGAvrZE�V�[TCqXg¢�MNY\E^uaYw¤�EÔxy[TA�tvrgX¾¢�©·[J½�Yw¤�EL�zA�MJ¢¼YwA�C!V�[JYwuaY\[®Yw¤�EÔrZE^MJV�u�� � �Ö` «m¤�Xgu
xy[JYwA�¢v¢�E^rgXg¢�©­CqE^xL¤�MJ¢�X¾uwC3E^¢�MNDvrgE^u�A�u�Y\[>t�Fw[JD�EIYw¤�E�u\t�E^xyY\FLA�C3[J½ C=[TrgE^xGA�rgMNF�u\YwMNY\E^u�§·XgYw¤qrgXZY\YwrZEmX¾¢kÙNMJuwXZ[T¢
MJumM
½eA�¢�xyYwXg[T¢�[J½�Yw¤�E®E]6�xL¤vMJ¢�©JE>xy[TA�tvr¾Xg¢�©�`�ºú¢g�zA�MJ¢¼YwA�C�V�[JYwumV�E 4 ¢�E^V×D¼O×EGYwxL¤�E^V�Xg¢�V�E^¢kYwMNYwXZ[T¢vu�X¾¢£uwA�u»n
t�E^¢�V�E^VñÒ®MJÂ�u-¤�EGY\EGFw[Tu\Y\FLAvxyYwA�FwEq§·XgFwE^uÔ�ØP2��§�Eq[JDvu\EGFwÙJEQM'uwA�t�tvFwE^uwuwXZ[T¢Ã[J½Ôxy[T¢�V�A�xyYwMJ¢vxyE�[TuwxGXgr¾rgMNYwXZ[T¢ MNY
rZ[�§1Y\E^C=t�EGFLMNYwA�FwE^u���rZ[�§/u\[TA�FLxyEynpV�FLMJXg¢QDvXgMJuÔMJ¢�V�rZ[�§*CqMN©T¢�EGYwXgx 4 E^rgV�uW§·¤�Xgx¦¤×§WE}Y\FLMJxyE}Y\[=Yw¤�E®C=[	V�X 4 E^V
E^rZE^xyY\FL[T¢	nÖtv¤�[T¢�[T¢6Xg¢¼Y\EGFLMJxyYwXZ[T¢6Xg¢�Yw¤�E=uwA�uwt�E^¢vV�E^V'tv¤�[T¢�[T¢�xGM�ÙzXgYpO0�ØS2�Ö`­Ü·EGFwE
Yw¤�E
FwE^xy[TX¾r�[J½�Yw¤�E
YwA�¢�¢�E^r n
Xg¢�©×E^rgE^xyY\Fw[T¢�u­xGMJ¢ E�Í×xGXZE^¢kYwrgO�E]6�xGXZY\E�rZ[	xGMJrgXZfGE^V6t|¤�[T¢�[T¢6C=[	V�E^u­MJ¢�V6Yw¤zA�u­xGMJA�uwEqM£tv¤�[T¢�[T¢�npC=E^V�XgMNY\E^V
Dvrg[zxLhiMJV�E®[J½ uwX¾¢�©TrZE}E^rZE^xyY\Fw[T¢£Y\F¦MJ¢�u\t�[JFwYG`
� � �WÂ-` ¸ `cÜ�[TrgrZE^XZYw¢�EGF9�cª­` Ü-`cÛÔrgXgxLh!�aÂ>` � ` Ü�çA�Y\Y\E^rB� � `~U�D�EGF¦raMJ¢vV Ä `c¨a` � [JY\Yw¤vMJA�u��ol	xGXZE^¢�xyE �vå�¶ �o¹iR
bsPNRJRTPTj
�ØP2�}Um`oÆ<`WÜ
ç[T¤kD�EGFw©JEGF��Ôª­`WÜ>`�ÛÔrgX¾xwhY�ÔK�`�Û�E^XgrB� ¸ ` ¸ EG©Tuwx¦¤�E^XgV�EGF��mÆ<`�ÛÔXgx¦¤�rZEGF�MJ¢�V Ä `�¨a` � [JY\Yw¤vMJA�u��
¨W¤kO	uwXgxGM=U �z� �vÁkßT¹'bsPNRJRTPTj
�ØS2��U·`�Æ<` Ü�ç[T¤¼D�EGFw©JEGF�� Ä ` � XgFLuwxL¤¼DvMJA�C[��ª>`�Ü-`ÇÛÔrgXgxwhY� «®`�Û�FLMJ¢�V�E^u�� ¸ ` ¸ EG©TuwxL¤�E^XgV�EGF��cÆ<`ÇÛÔXgxL¤�rgEGF�� Ä `
¨a` � [JY\Yw¤vMJA�u���Y\[qD�E}tvA�D|rgXguw¤�E^V
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«m¤�E�E]6	t�EGF¦XgC=E^¢¼YwMJrgrZO6V�EGY\E^xyY\E^V&E^¢�EGFw©JOñu\t�E^xyY\FLAvC [J½mCqMJ¢¼OknÖE^rgE^xyY\Fw[T¢ �¼A�MJ¢¼YwA�C÷FLXg¢�©Tu-xGMJ¢ñD�E×A�¢�V�EGF\n
u\Y\[z[	V�[T¢6M��zA�MJ¢kYwXgYwMNYwXZÙJE
DvMJuwXguG`®«m¤�E�xGXZF¦xGA�rgMNF}u\OzC�C=EGY\FwO�Xg¢Ãxy[TC-DvXg¢�MNYwXZ[T¢Ã§·XgYw¤�[T¢�rgO�M�½�EG§3FLMJV�X¾MJrgrZO
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[	xGxGA�tvXZE^V Cq[zV�E^u>MJrgrZ[�§�u}Y\[�XgV�E^¢¼YwXZ½�O�rZEGÙJE^rgu®§�¤�XgxL¤ MNFLEqDvMJuwXgxGMJr¾rZO'©J[�ÙJEGF¦¢�E^V�DzOÃM�uwXg¢�©TrZE=MJ¢�©TAvrgMNF­C=[Nn
C=E^¢¼YwA�Cþ�¼A�MJ¢¼YwA�C ¢¼A�C-D�EGF^`WÜ�EGFwE-§WE�u\EGY·[TA�Y·Y\[�E]6	tvrZ[JFwE­Yw¤�E-u\tvX¾¢£V�EG©JFwEGE^u�[J½ ½�FwEGE^V�[TC0Xg¢[�zA�MJ¢¼YwA�C
FLX¾¢�©TuÔ§·XZYw¤�Yw¤�E>©J[TMJrÇ½�[JFBMJ¢'A�¢�V�EGFLu\YwMJ¢�V�X¾¢�©�MJ¢vV£xy[T¢kY\Fw[Trc[J½ Xg¢�V�XZÙ	XgV�AvMJr�u\tvXg¢£uwYwMNY\E^uG`
«m¤�E�uwMJC=t|rZE�XguW½eMND�FLXgxGMNY\E^V×DzOqV�XZFwE^xyYÔrZ[	xGMJrv[m6	XgVvMNYwXZ[T¢�[J½cYw¤�EBuLA�Fw½eMJxyE�[J½cM=Ò}MJÂBuI¤�EGY\EGFw[Tu\Y\F¦A�xyYwA�FwEB§·XZYw¤
M×Yp§�[NnpV�XgCqE^¢�uwXZ[T¢�MJraE^rZE^xyY\FL[T¢ ©TMJu­SJHN¢�C D�E^rZ[�§3Yw¤�E
uLA�Fw½eMJxyEJ`­ºú¢ MJVvV�XZYwXZ[T¢�Yw¤�E=¤�[TC=[J©JE^¢�[TAvu®Y\[Jt ©TMNY\E
E^rZE^xyY\FL[zV�E×©JFwE^MNYwrZOñFwE^V�A�xyE^u
Xg¢¼Y\EGFLMJxyYwXZ[T¢<Eyè�E^xyYwu=X¾¢ñYw¤�E×FLXg¢�©�`�«m¤�Xgu>t�FwEGFwE��zA�XguLXZY\E�MJrgrZ[�§·u-Yw¤�E×V�EGYwMJXgrZE^V
MJ¢�MJrgOzuwX¾uÔ[J½au\t|Xg¢�tvMJXZFLu^`
K�[JFICqMN©T¢�EGYwXgx 4 E^rgVq[JFLXgE^¢kY\E^V�Xg¢�Yw¤�E·tvr¾MJ¢�E·[J½ÇYw¤�E}uwMJC=t|rZE·Yw¤�E®_�EGE^CqMJ¢�u\tvr¾XZY\YwXg¢�©­Xg¢�Yw¤�EQ�¼A�MJ¢¼YwA�C7FLXg¢�©
Xgu·Xg¢kÙJE^uwYwXZ©TMNY\E^VÇ`m«m¤�X¾umMJrgrZ[�§·umA�u·Y\[QxL¤vMNFLMJxyY\EGFLXZfGE�Yw¤�E-uwtvXg¢£u\E��zA�E^¢�xyE-[J½ E^rZE^xyY\Fw[T¢�u�uwA�xGxyE^uwuwXgÙJE^rZO 4 rgrgXg¢�©
Yw¤�E>[JFwDvXZYwMJrÇu\YwMNY\E^u·[J½�Yw¤�E®FLXg¢�©�`
Û�O�MJVNø\A�uwYwXg¢�©�Yw¤�E�©TMNY\E=ÙJ[TrgYwMN©JE�beMJ¢�V CqMN©T¢�EGYwXgx 4 E^r¾V|jIxy[TA�t|rgXg¢�©×u\Y\FwE^¢�©JYw¤�� MJ¢�©TA�rgMNF®C=[TC=E^¢¼YwA�C MJ¢�V
u\t|Xg¢:[J½>Yw¤�E xGA�FwFwE^¢¼Y£xGMNFwFwO	Xg¢�©<rgEGÙJE^r®xGMJ¢�D�E6u\E^rZE^xyY\E^VÇ`7«m¤�XguQYwA�¢�MNDvX¾rgXZYpO)X¾uQA�¢vX)�¼A�E�Y\[Õ[TA�F£u\O	u\Y\E^C
D�E^xGMJA�u\E�[J½�Yw¤�E-E]6�xyE^rgrZE^¢¼Y}FLMJV�XgMJrau\O	CqC=EGY\FwO3��§·¤�X¾xL¤ÃCqMNhJE^u=�¼AvMJ¢kYwA�C FLX¾¢�©Tu·E]6�xyE^rgrZE^¢¼Y®xGMJ¢�V�XgVvMNY\E^u�½�[JF
u\t|Xg¢kY\FL[T¢�XgxGu»nÖDvMJuwE^V×V�EGÙzXgxyE^u^`
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N½�¶Ç´

l¾ ½�¶Ç´;µ*�N¯�´nµ­¶ ´;ºN²x¢+
q½�¶·´#
l¾ Ù	½� £ F±�²�Ã·µ­¾¿²
Ã	��ÒÔ�n¬]�~|H�<��Â�ÚÖ��¦��À{Ö��Ä�|H±1� Â�Ã	�ÜÛc��Íf³�ÝTÝT|H��´!Â�¨c�ÀÞ·����³_¬]ß5Ó�³�ª

��%�d����!U�-^/@>6~�%�8����,%3*B���"KV_2k<%;U�-?��a;(H��KP|S��%;U�_=��%�`�8��7-.U�a��[��E?¾���qCÊ2_ez{��-+*­��U�O&-?��a�U;�3`

¸ E6¤�M�ÙJE�[JDvuwEGFwÙJE^V � [T¢�V�[�D�E^¤�M�ÙzXZ[TA�FqD�EGYp§�EGE^¢�ÂB¤�MNFw[T¢�[�ÙknpÛ�[T¤�C xy[T¢�VvA�xyYwMJ¢�xyEÃFwE^u\[T¢�MJ¢�xyE^u×Xg¢
Xg¢vV�XZÙ	XgV�A�MJrL�zA�MJ¢kYwAvC MJ¢¼YwXgV�[JYwu×MNY×Cq[zV�EGF¦MNY\E�t�EGFwt�E^¢�V�X¾xGA�rgMNFqCqMN©T¢�EGYwX¾x 4 E^rgVvu�beÛ � «Bj¦` ¸ ¤�E^¢�E^V�©JE
u\YwMNY\E^u�[J½IYw¤�EQYp§�[ÃuwtvXg¢�u®[J½IYw¤�EQrZ[�§WE^u\Y
ÓcMJ¢vV�MJAñrZEGÙJE^r�½�[JF¦CÝD�[TA�¢�V uwYwMNY\E^u�MNFL[TA�¢�V�Yw¤�EQMJ¢¼YwXgV�[JY���Yw¤�E
FwE^uw[T¢�MJ¢�xyE^u}Yw¤�Fw[TA�©T¤�Yw¤�E^uwE
uwYwMNY\E^u®uw¤�[�§3[	V�VfZ�EGÙJE^¢ÃD�E^¤�M�ÙzXZ[TA�FBMJu}ÛÈXgu·ÙNMNFLXZE^V `}«·¤�E>[	V�VfZ�EGÙJE^¢6Eyè�E^xyY
ÙNMJ¢�Xguw¤�E^u>§·¤�E^¢<Yw¤�E×Y\E^Cqt�EGF¦MNYwA�FwE�[JF=Yw¤�E£u\[TA�FLxyEynpV�FLMJXg¢<DvXgMJu
Xgu
Xg¢�xyFwE^MJuwE^VÇ`ñ«m¤�X¾u>D�E^¤�M�ÙzXZ[TA�F�Xgu�ÙJEGFwO
uwX¾CqXgrgMNFWY\[=Yw¤�E � [T¢�V�[
Eyè�E^xyYmX¾¢6�zA�MJ¢¼YwA�C�V�[JYwu��	DvA�YÔXZYÔXguÔ¢�[JYIxGrZE^MNFI§·¤¼O�XZYÔuw¤�[TA�r¾V�[	xGxGA�FmXg¢×MJ¢kYwX¾V�[JYwuG`
¸ E'¤�M�ÙJE£MJrZFwE^MJV�OñuL¤�[�§·¢&Yw¤�MNY=MJ¢ÕMJ¢¼YwXgV�[JY=Xg¢<Yw¤�Eg�¼A�MJ¢¼YwA�C ÜBMJrgr�FLEG©TXgC=E�xGMJ¢ÕD�E�Xg¢¼Y\EGFwt�FwEGY\E^V&MJu=M
¡ [TAvrZ[TC>D�nÖDvrZ[	xwhNMJV�E^V�uwOzu\Y\E^C nIYw¤�E=xL¤vMNFw©JE=Xg¢�XgYwu�Ù	XgxGXg¢vXZYpO'xGMJ¢Ã[T¢�rZO�FwE^rgM!6�Xg¢ÃA�¢�XgYwum[J½�Yw¤�E-E^rZE^xyY\FL[T¢�Xgx
x¦¤�MNFw©JE�E3�|D�E^xGMJA�u\E-Yw¤�E>u\YwMNY\E^u®MNFLE&�zA�MJ¢kYwX¾u\E^V�MJ¢�V�E^rZE^xyY\Fw[T¢�uBxGMJ¢�[T¢�rZO�D�E­FwE^C=[�ÙJE^V�[T¢�E>DzO£[T¢�EJ`m«m¤�E
xy[TA�t|rgXg¢�©ÃY\[ Yw¤�E�E^V�©JE'u\YwMNY\E^uQXg¢&Yw¤�E£rZE^MJV�u=xGMJ¢ËD�E×YwA�¢�E^VÕDzOñ©TMNY\E'ÙJ[TrZYwMN©JE�[JF 4 E^rgV&Y\[�xL¤vMJ¢�©JE£Yw¤�E
u\Y\FLE^¢�©JYw¤£[J½�Yw¤�E®Eyè�E^xyY���MJ¢�V£¤�E^¢�xyE­Yw¤�E � [T¢vV�[=Y\E^C=t�EGFLMNYwA�FwEJ`
«·¤�Eot�FwE^uwE^¢�xyE�[J½�Yw¤�E � [T¢�V�[�Eyè�E^xyY�XgC=t|rgXZE^u�Yw¤�MNY�Xg¢®Yw¤�X¾u FwEG©TXgCqEoYp§�[®u\YwMNY\E^ua§·XZYw¤®[Jt�t�[TuwXgY\E�u\tvXg¢vu MNFwE

¢�E^MNF¦rZO=V�EG©JE^¢�EGFLMNY\EBEGÙJE^¢�MNYW¢�[T¢	nÖfGEGFL[-ÛB`¼º»¢�xy[T¢Nø\A�¢vxyYwXZ[T¢q§·XgYw¤qM>V�EGYwMJX¾rZE^V�MJ¢�MJrgOzuwX¾u [J½ÇYw¤�E�r¾Xg¢�Eynpuw¤�MNt�E^u��
Yw¤�X¾uICqM^O�©TXZÙJE>X¾¢�½�[JF¦CqMNYwXZ[T¢£MND�[TA�YIYw¤�E­¢�MNYwA�FwE­[J½aYw¤�E>u\YwMNY\E^u�MNFw[TA�¢�V£Yw¤�E­MJ¢kYwXgV�[JYG`
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Â1¢zA�C-D�EGF�[J½�¢�EG§:§ÔM^O	u�[J½ÇCqMJ¢�XgtvA�rgMNYwXg¢�©BXg¢�½�[JFLC�MNYwXZ[T¢��T©JE^¢�EGF¦XgxGMJrgrZO�hz¢�[�§·¢qMJu2�zA�MJ¢kYwAvC5Xg¢�½�[JFLCqMin
YwXZ[T¢�t�Fw[	xyE^uwuwX¾¢�©D�|¤�M�ÙJE
D�EGE^¢�t�[Tu\YwA�rgMNY\E^V�Xg¢�Yw¤�E-rgMJuwY � H�níPNR×OJE^MNFLuG`­lzEGÙJEGFLMJr�¤�M�ÙJE-D�EGE^¢ÃV�E^C=[T¢�uwY\FLMNY\E^V
E]6	t�EGFLXgC=E^¢¼YwMJrgrZO3��DvA�Y-Yw¤�EGFwE�FwE^CqMJX¾¢�u-MÃrgMNFw©JE�©TMNtÕD�EGYp§�EGE^¢Õt�FLXg¢vxGXZtvrZEqMJ¢�V<t�FLMJxyYwX¾xyE3�otvMNFwYwXgxGAvrgMNFLrZO Xg¢
�zA�MJ¢¼YwA�C xy[TC=tvA�YwMNYwXZ[T¢ `�«m¤�E}uwA�xGxyE^uwum[J½�u\[TrgX¾V	npu\YwMNY\E}E^rZE^xyY\Fw[T¢�X¾xGuIMJ¢�V×[Jt�Y\[¼E^rgE^xyY\Fw[T¢�XgxGuIXg¢�xGrgMJuLuwXgxGMJr�Xg¢	n
½�[JFLCqMNYwXZ[T¢�t�Fw[	xyE^uwuwXg¢�©qrZE^MJV�umCqMJ¢¼O�Y\[�Yw¤�E�xy[T¢�xGrgA�uLXZ[T¢�Yw¤�MNY�xy[T¢vV�E^¢�u\E^V�CqMNY\Y\EGFBuwOzu\Y\E^C�um§·Xgr¾r|tvFw[�Ù	XgV�E
Yw¤�E>D�E^uwYm§�M�O£[J½�D�FLXgV�©TX¾¢�©
Yw¤�XguI©TMNt `�ºÔ§·Xgrgr�V�E^uLxyFLXZD�E®u\[TC=E>[J½�[TA�FBMNt�t�Fw[TMJx¦¤�E^umY\[×CqMNh	Xg¢�©qu\[TrgX¾V	npu\YwMNY\E
u\Y\F¦A�xyYwA�FwE^u}½�[JFe�¼AvMJ¢kYwA�C Xg¢�½�[JFLC�MNYwXZ[T¢Ãt�Fw[	xyE^uwuwXg¢�©D�ÇXg¢vxGrgA�V�Xg¢�©�¢�MJ¢�[TuwxGMJrgE
uLXgrgXgxy[T¢6MJ¢�VÃºwºwºínB17uwE^CqXgxy[T¢	n
V�AvxyY\[JF�V�EGÙ	XgxyE^u��	xGMNFwD�[T¢�¢vMJ¢�[JYwA�D�E^u�MJ¢�V×uwA�t�EGFLxy[T¢vV�A�xyYwXg¢�©®DvFLXgV�©JE^uG`aº §·Xgr¾r�uw¤�[�§+FwE^xyE^¢¼YÔE]6zt�EGFLXgCqE^¢kYwMJr
FwE^uLA�rZYwu��kMJ¢vVqV�XguwxGAvuwu�Yw¤�EmÙNMNFLXZ[TA�u�C=E^xL¤�MJ¢vXguwCqu §�¤�XgxL¤�¤�E^rZtqMJ¢�VQ¤�Xg¢�V�EGF�Yw¤�E�V�EGÙJE^rZ[JtvC=E^¢¼Y�[J½�Yw¤�X¾u 4 E^rgVÇ`
«m¤�EGFwEW¤�MJu�D�EGE^¢-uLA�Dvu\YwMJ¢¼YwXgMJrTtvFw[J©JFwE^uwuaXg¢­Yw¤�E�rgMJuwYcOJE^MNF��TMJ¢�V-ºÇ§·Xgr¾rJ©TXZÙJE�[TA�F�Ù	XZEG§<[J½�Yw¤�E�FL[TA�Y\E^uaY\[BCqMNh¼n
Xg¢�©�AvuwMNDvrZE=u\Y\FLAvxyYwA�FwE^u�� t|MNFwYwXgxGA�rgMNF¦rZO£E^C=tv¤�MJuLXguwXg¢�©×Yw¤�EqCqMJ¢¼O MNFwE^MJu®§·¤�EGFwEqMJ¢�XgC=tvFw[�ÙJE^V6Yw¤�EG[JFLEGYwXgxGMJr
A�¢vV�EGFLu\YwMJ¢�VvXg¢�©�§W[TA�r¾V�©JFwE^MNYwrZO£MJuwuwXguwYIt�Fw[J©JFwE^uwu^`
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Þ"�À¼·��Ã��~ß`¨d|H���~���
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ºÇ§·X¾rgrJV�XguwxGAvuwu Yw¤�E�Xg¢¼Y\EGFwtvrgM�O®D�EGYí§WEGE^¢�xy[TrgrZE^xyYwXgÙJE�MJ¢�VP�zA�MJuwXZtvMNFLYwXgxGrZE t�Fw[Jt�EGFwYwXgE^u [J½cb�ºwºwº"�~ÆÃ¢|jt1Ë½�EGFLFw[TCqMN©Nn
¢�EGYwX¾xmu\E^CqXgxy[T¢vV�A�xyY\[JFLu��¼MNFw©TA�Xg¢�©®Yw¤vMNY�Xg¢=Yw¤�E^uwE·u\O	u\Y\E^Cqu�uwtvXg¢	nÖ[JFwD|XZYaX¾¢kY\EGFLMJxyYwXg[T¢�u�Xg¢
Yw¤�E·u\E^CqXgxy[T¢vV�A�xyY\[JF
ÙNMJrZE^¢�xyE-DvMJ¢�V£tvr¾M^O£MJ¢�E^uLu\E^¢kYwX¾MJr Fw[TrZE-Xg¢£E^u\YwMNDvr¾Xguw¤�Xg¢�©�Yw¤�E-CqMN©T¢�EGYwX¾x>u\YwX èÇ¢�E^uwu·Yw¤�MNY·t�EGFLC�XZYwuIXZYwXg¢�EGF¦MJ¢kY
E^rZE^xyY\FL[T¢�½�EGFwFw[TCqMN©T¢�EGYwX¾uwC¿Y\[�[	xGxGA�F�MNY­Y\E^C=t�EGFLMNYwA�FwE^u-uwA�FwtvFLXguwXg¢�©QxGrZ[Tu\E�Y\['Yw¤�E�K�EGF¦CqXoE^¢�EGFL©JOJ`QºB§·Xgrgr
MJrguw[�V�XguLxGA�uwu}tv¤�E^¢�[TC=E^¢�M'rgXghJE�CqMJ¢�©T¢�EGY\[JFLE^uwXgu\YwMJ¢�xyE3�oX¾¢ §·¤�Xgx¦¤ù�zA�MJuwXZt|MNFwYwXgxGrZE
t�Fw[Jt�EGFwYwXgE^u­MNFwEQMJrgY\EGFwE^V
DzO<MJViøwA�u\YwX¾¢�©�Yw¤�E'uwOzu\Y\E^C'Ñ~u=CqMN©T¢�EGYwXgx�u\YwMNY\E3�ÔMJ¢�VÕXg¢¼ÙJEGFLu\E�tv¤�E^¢�[TCqE^¢�M0��rgXZhJE�xGA�FwFLE^¢kY»npXg¢vV�A�xyE^VÕCqMN©Nn
¢�EGYwXgf^MNYwXZ[T¢ FwEGÙJEGFLuLMJroXg¢6§·¤�X¾xL¤ÃYw¤�E�CqMN©T¢�EGYwXgx=u\YwMNY\EQX¾u®MJrZY\EGFwE^V DzOÃMJVNø\A�uwYwXg¢�©×Yw¤�E��zA�MJuwXZtvMNFLYwXgxGrZE
u\YwMNY\E3�
C=E^¢¼YwXZ[T¢�X¾¢�©=uwXgCqXgr¾MNFLXZYwXZE^u�MJ¢�V'V�XZè�EGFwE^¢vxyE^uÔD�EGYí§WEGE^¢�C=EGYwMJrgrgX¾x®MJ¢�V'u\E^CqX¾xy[T¢�V�A�xyY\[JFmxGMJu\E^u^`
´×�¼°í�¼�i�	�cîT�z� ] Ä ` � [T¢�XZ©D� Ä `zl	x¦¤�rgXZE^C�MJ¢�¢��T«®` Ä A�¢�©J§·XgFwYw¤��JMJ¢�V�Â-`~Ü-`kÆ�MJxGdB[T¢�MJr¾V��zX¾¢·ÊL()�� 9*+�:���A-+ �P!*+�7C� �s
*+C0����%��YU6k<%9a3�Y��*+-Z/"` �:�[����`
c!(H�äµgk<%3*­���7-.%�(\/7� E^V�XgY\E^V�DzO�d�` Ä `cl	X¾¢�©T¤�MJ¢vVÃd�`~Â-` ¨�MNtvMJxy[T¢�u\YwMJ¢¼Y\[Jt�[TA	n
rZ[Tu bÖlztvFLXg¢�©JEGF61 EGFLrgMN©)PNRJRTPTj7�d� ÂBrgu\[ÕM^ÙNMJXgrgMND|rZEÃMNY�¤¼Y\Y\t ]ÀZ
ZiMNF.l}XZÙ|`Ø[JFL©nZiMNDvu¡Zixy[T¢�V	npC�MNY¡ZiR �J�J� S � Á`�Ö` lzEGE
¤¼Y\Y\t ]ÀZ
ZiA�¢�X�6 � Pz`Ø½�f^AÇ`~xyf2ZiCqu¡ZiX¾¢�V�E]6�`Øtv¤�t+½�[JF�½eA�FwYw¤�EGF×FwEG½�EGFwE^¢�xyE^u£MJ¢�V+MÕrgMNFw©JE6V�MNYwMNDvMJu\E6[J½­Yw¤�EG[JFLEGYwXgxGMJr
t�FLE^V�XgxyYwXZ[T¢�u�½�[JF·CqMN©T¢�EGYwX¾x��vY\FLMJ¢�uwt�[JFLY��	MJ¢vV£[Jt�YwXgxGMJrÇtvFw[Jt�EGFwYwXZE^uÔ[J½a½�EGFwFL[TCqMN©T¢�EGYwXgx­uwE^CqXgxy[T¢�V�AvxyY\[JFLuG`

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 < 
 

� ß



în¶ë´3ºq² ÷d ­²A³R´3±;¯·¶lµ­³ùúÇ´3½Y´3² ¯�$wï�¶¤ó'¾¿ü3
N±�µB´3µ­²AÌ
µ­¶ëó3ó3ó�� , ú�²A¾Äµ­³0¯·¶���
q³R´3¯�±�Ì

Ç���ÚÖ��Ífß5Ó����_¬1Ó�ª!´¡´
�N���A*­���N���3�6����`
c!CD*B%3*+-.���!%�(+PY �-.���! 7�P%��!Uõ���3`FcYC0*­����PY �-.���! 7�P%��YU�k<%3*?>0��`�%3*+-+ �/Gmw-^d'-Z/"-+���

X�%ViP|F-.U�a��Q#&%3*+-.���!%�(�~�%�8@���:%;*B���7K

Æ�[Tu\Y>t|¤�E^¢�[TC=E^¢�[Trg[J©TXgxGMJr�C=[	V�E^rgu­[J½I½�EGFwFL[TCqMN©T¢�EGYwXguwC÷Xg¢ñÆÃ¢ñV�[Jt�E^VÕÒ}MJÂBu-MJuwuLA�C=EqYw¤�MNY-Yw¤�EQÆÃ¢�å.æ
XgCqtvA�FLXZYíO=uwA�Dvu\YwXgYwA�Y\E^u�tvFLXgCqMNFLX¾rZO-Yw¤�E®Ò}M
ç.æ<xGMNYwXZ[T¢�§·XgYw¤ 4 ÙJEB[	xGxGA�tvXZE^V�CqM�ø\[JFLXZYíOIè
[JFwDvXZYwMJr¾u�Yw¤�MNYI¤�M�ÙJE
MNY\[TCqX¾x-x¦¤�MNFLMJxyY\EGF­MJ¢�VÃMQV�E^rZ[zxGMJr¾XZfGE^V�Ü�O	V�Fw[J©JE^¢ÃrgXZhJE-MJxGxyEGtvY\[JF­u\YwMNY\EJ` ¸ ¤�X¾rZE­Yw¤�E^u\E
MJuwuwAvC=t�YwXZ[T¢�u�MNFwE
©JE^¢�EGF¦MJrgrZO&Yw¤�[TA�©T¤¼YqY\[ñD�E'Xg¢ËMN©JFwEGE^CqE^¢kY×§·XZYw¤ËE]6	t�EGFLXgC=E^¢¼Y���Yw¤�EGOÕMNFLE't�FwE^u\E^¢¼YwrZOË¢�[JY�uLA�t�t�[JFwY\E^VÕDzO
MND&Xg¢�XZYwXZ[£E^rgE^xyY\Fw[T¢�XgxquwY\FLA�xyYwA�FwEQxGMJrgxGA�rgMNYwXZ[T¢vuG`Q«m¤�E�rgMNY\Y\EGF���§·¤�X¾xL¤�MNFwEQYpOztvXgxGMJrgrgO�DvMJuwE^V�[T¢�Yw¤�EQÓ [	xGMJr
lzt|Xg¢�dBE^¢�uLXZYpOÃÂ·t�tvFw[�6�XgCqMNYwXZ[T¢ËbeÓ�l	dmÂ®j�Y\['d�E^¢vuwXZYpOÃK�A�¢�xyYwXg[T¢�MJr «m¤�EG[JFwO3� 4 ¢�V�Yw¤�EqÆ�¢[è£[JFLDvXZYwMJrguBY\[
D�E>u\Y\FL[T¢�©TrZO£¤kOzD�FLX¾V�XZfGE^V�§·XZYw¤�Yw¤�E-ÂBu�éÃu\YwMNY\E^uG`·ºú¢�Yw¤�Xgumt|XgxyYwA�FwE­Yw¤�E-MJxGxyEGt�Y\[JF®rZEGÙJE^r�Xgu·rZ[	xGMJrgXZfGE^V�§·XZYw¤
uwA�Dvu\YwMJ¢¼YwXgMJr<èTnpxL¤�MNFLMJxyY\EGF�`oºíY�Xgu�§WE^r¾rTh	¢�[�§·¢�Yw¤�MNY�V�A�EWY\[®u\tvA�FLXg[TA�u u\E^rZ½�npXg¢¼Y\EGFLMJxyYwXZ[T¢�uaÓal�dmÂ)xGMJrgxGA�r¾MNYwXZ[T¢�u
Y\E^¢�V&Y\[Ã[�ÙJEGFwE^uwYwXgCqMNY\E£Yw¤�E£¤¼O¼D�F¦XgV�XZf^MNYwXZ[T¢�[J½·uwA�x¦¤&X¾C=tvA�FLXgYpO6u\YwMNY\E^uG` º»¢ñYw¤�E�t�FLE^u\E^¢kY�§�[JFwh�§�E×¤�M�ÙJE
t�EGFw½�[JFLC=E^V 4 FLu\YQt�FLXg¢�xGXgtvrZE^u
E^rZE^xyY\Fw[T¢vXgx�uwY\FLA�xyYwA�FwEÃxGMJrgxGA�rgMNYwXg[T¢�u�[J½-Æ�¢+XgC=tvA�FLXZYwXZE^u=Xg¢�ÙNMNFLXZ[TA�u�ºwºwºínB1
¤�[TuwYwumA�uwXg¢�©�Yw¤�E-lzE^rZ½aºú¢¼Y\EGFLMJxyYwXZ[T¢ ¡ [JFwFwE^xyY\E^V�Óc[zxGMJralztvXg¢�dBE^¢�uwXZYíO£Æ�EGYw¤�[	VñbÖlzº ¡ npÓ�l	d­j¦`�«m¤�E­C=EGYw¤�[	V
Xguau\E^rZ½�X¾¢kY\EGFLMJxyYwXg[T¢-½�FwEGEWD¼O>xy[T¢vu\Y\FLA�xyYwXZ[T¢
MJ¢�V-FwEGt�FL[zV�AvxyE^u Yw¤�EÔÓal	d·Â)Xg¢-Yw¤�E�r¾XgCqXZYÇ[J½vV�E^rZ[zxGMJr¾XZfGE^V-uwYwMNY\E^uG`
7}A�F·xGMJrgxGA�rgMNYwXg[T¢�u·uw¤�[�§8Yw¤vMNY·Yw¤�E-E^rZE^xyY\Fw[T¢�Xgx>u\YwMNY\E-[J½oÆÃ¢�X¾umu\Y\Fw[T¢�©TrgO�Miè�E^xyY\E^VÃD¼O£Yw¤�E�lzº ¡ `�º»¢ÃÒ}MJÂBu
§�E 4 ¢�VqYw¤�MNY�MJrgr 4 ÙJE·Æ�¢IèJnÖ[JFwDvXgYwMJrgu�lzº ¡ xy[JFwFwE^xyY�rZE^M^Ù	Xg¢�©-Æ�¢qX¾¢qM�è<ê·u\YwMNY\E·§·XgYw¤qM­V�E^rZ[	xGMJrgXZfGE^V=¤�[TrZE·Xg¢
Yw¤�E­ÂBu�é�nÖD|MJ¢�VÇ` ¸ ¤�E^¢'Æ�¢£uLA�Dvu\YwXZYwA�Y\E^u·Ò}M=Xg¢'Ò}MJ@!MJ¢�V�Ò}MJ¨{��Yw¤�E­¢vMNYwA�FwE®[J½aYw¤�E®E^rZE^xyY\Fw[T¢�X¾xBuwYwMNY\E>Xgu
�zA�XZY\E>VvX è�EGFLE^¢kYG`�7}¢�rZOQ½�[TA�FëèJnÖ[JFLDvXZYwMJrgu}lzº ¡ xy[JFwFwE^xyY�rgE^M^Ù	Xg¢�©�ÆÃ¢�Xg¢�MIè#ì-u\YwMNY\E-§�XZYw¤'MqrZ[	xGMJrgXZfGE^V�¤�[TrZEJ`
«m¤�E^u\E}FwE^uwA�rZYwuIuwEGE^C�Y\[qD�E®Xg¢�MN©JFwEGE^C=E^¢¼Y·§·XZYw¤�xy[T¢�xGr¾A�uwXZ[T¢�uIV�FLM^§·¢�½�Fw[TC�UÔl	ª*E]6	t�EGF¦XgC=E^¢¼Ywu�� � �ÀP2��MJ¢�V
¤�E^rgt�u\EGY\YwrgEIYw¤�EIV�XguwxGA�uLuwXZ[T¢­[�ÙJEGFoYw¤�EÔE^rZE^xyY\Fw[T¢vXgxWuwYwMNY\EI[J½|ÆÃ¢=Xg¢
Ò®MJ¨	�ØS2�Ö` Æ�[JFLEG[�ÙJEGF�Yw¤�E�tvFwE^u\E^¢¼YaFLE^uwA�rZYwu
XgCqtvrZO'Yw¤�MNY®Yw¤�E=E]6	x¦¤�MJ¢�©JEQCqE^xL¤�MJ¢�X¾uwC D�EGYp§�EGE^¢ñÆÃ¢�C=[TC=E^¢¼Ywu­MJ¢�V C�A�u\Y®D�EqV�X è�EGFwE^¢¼Y}½�[JF>VvX è�EGFLE^¢kY
ºwºLºpnB1È¤�[Tu\Y·u\O	u\Y\E^Cqu^`
� � ��l�xL¤�¢�E^X¾V�EGFIEGYG`�MJrs`�¨W¤kO	uG`oª·EGÙ|`�ÓcEGY\YG` Ìvå �|PiÁTRÃb � ÉJßT¹Jj¡4
�ØP2� � FwE^Xguwuwr�EGYBMJrs`o¨�¤¼Ozu^`oªmEGÙ�`�Û Ì�� � � RTHNRTß�b � ÉJÉJ¥Tj¡4
�ØS2��d}XZEGYwr EGY·MJrs`�xy[T¢�V�npCqMNY¡ZiR � RTÉJPiÁkHz`
¸ [JFwh1uwA�tvt�[JFLY\E^V:DzO)Yw¤�E dBEG½�E^¢vu\E�Â�V�ÙiMJ¢�xyE^V1ª·E^u\E^MNFLxL¤8¨oFw[iø\E^xyY'Â·©JE^¢vxyO+MJ¢�V+DzO:d�7}Uí7
Í×xyEÃ[J½
l	xGXgE^¢�xyEmYw¤�Fw[TA�©T¤�Â®l ¡ ªCZiÆ�º ¡ l=MJ¢�VQÛÔU�l�Zid}Æ l	U<Av¢�V�EGF ¡ [T¢kY\FLMJxyY�@·[�`od}UonpÂ ¡ RTH�npRJR<7}ª�PJPT¹NPJHq§·XZYw¤
ÞB«ÔnpÛÔMNY\Y\E^rgrZE>Ó�Ó ¡ `
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÷ÖîN³Dµ.´3¯·¶qÌgµt¶¤Ì'²f 8$£�"½�Ì�ÌV²A¾0�� ­²�� ´���üS² ó3óc¢�
q½�¶Ç´#
q¾ �N¯�´;Ì[½�¶�� ³0¯�
Nü3 B²��k�q¯�´;Ì
ÄC��ÃS��Ì�ª!ªm¬]ª2±1´

m5�tc0%���*­��`����A*N#w%3*+C0C0�7i'C0�!U���_ezÇ��-?d����@/"-?*­��-?*�LG�A*+pl���BcD���¥ï�z�N�Lgð'_{EFs£½~�#�<��LG�A*+pl���BcD���D_�EQ��( a3-?C0`

UQ6	xGXZY\[T¢vu Xg¢­MIYíO¼t�EoºLºY�zA�MJ¢¼YwA�C/V�[JYcMNFLE�u\YwA�V�XgE^V®Xg¢®Yw¤�EotvFwE^u\E^¢�xyEo[J½	Mmt�EGFwt�E^¢�VvXgxGA�rgMNF�MNt�tvrgXZE^V®C�MN©T¢�EGYwXgx
4 E^r¾VÇ`a«·¤�EBV�[JY�Xgu�C=[	V�E^rgrZE^V�D¼OQMP�zA�MJ¢¼YwA�C2V�Xgu\h=§·XgYw¤�FLMJVvXgA�u�ñ5�zYw¤�XgxLhz¢�E^uwugè=MJ¢�V×Yw¤�E�E^rgE^xyY\Fw[T¢ be¤�[TrZE�j

� É



Xguaxy[T¢ 4 ¢�E^V-Xg¢-Yw¤�EÔV�Xgu\hY�i§·¤�EGFwE^MJu�Xg¢-Yw¤�EÔA�¢�u\Y\FLMJX¾¢�E^V>xGMJu\EÔYw¤�EÔ¤�[TrZE®b�E^rZE^xyY\Fw[T¢�jcX¾u�rZ[	xGMNY\E^V
Xg¢-Yw¤�EWD|MNFwFLXZEGF^`
«m¤�E>E]6�xGXZY\[T¢ÃE^¢�EGFw©JO'MJ¢�V�§�M�ÙJEG½�Av¢�xyYwXZ[T¢�u}MNFwE
xGMJrgxGA�rgMNY\E^VÃA�uwX¾¢�©�M×Ü�MNFwY\FLEGEynpK�[zxLhÃCqE^uw¤�CqEGYw¤�[zV `·«m¤�E
FwE^uLA�rZYwuIMNFwE>MNtvtvrgXZE^V×Y\[qYw¤�E>ºú¢�¨gZJÒ}MNº»¢�¨:u\E^rg½¾npMJuwuwE^C>DvrgE^Vg�¼A�MJ¢¼YwA�CþV�[JYmu\OzuwY\E^C£`
K�[JFÔuwA0Í×xGXZE^¢kY�§·XgV�EmMJ¢�V�Yw¤�Xg¢qV�[JYwu��kYw¤�EBu\Y\FLMJXg¢ 4 E^rgVqrZE^MJVvuoY\[-M>xy[T¢ 4 ¢�E^C=E^¢¼Y�[J½�Yw¤�EB¤�E^M^ÙzOq¤�[TrZE·§·XZYw¤�Xg¢
Yw¤�EmV�[JYoMJ¢�V
Yw¤�E·u\O	u\Y\E^C5X¾u�YpOzt�EIº"�J§·¤�X¾rZE�Yw¤�E�rgXZ©T¤¼Y�¤�[TrZEIXgu xy[T¢ 4 ¢�E^V
[TA�YwuwXgV�EÔYw¤�EmV�[JYWrZE^MJV�Xg¢�©BY\[>M}YíO¼t�E
ºwº�rgXZ©T¤¼YoE]6�xGXZY\[T¢Ç` ¸ XZYw¤�X¾¢�xyFwE^MJuwXg¢�©­V�Xgu\h�Yw¤�XgxLhz¢�E^uLu��kYw¤�E�u\Y\FLMJXg¢QXg¢�V�A�xyE^u�M®Y\FLMJ¢�uwXgYwXZ[T¢=[J½ÇYw¤�EB¤�E^M^ÙzOq¤�[TrZE
½�Fw[TC Xg¢�uwXgV�EBYw¤�E-V�Xguwh×Y\[�§�MNF¦V�uBYw¤�E>FLMJVvXgMJr D�[TA�¢�VvMNFwOQ[TA�YwuwXgV�E­Yw¤�E-V�Xguwh|` ¸ E
t�FwE^V�X¾xyY·M�¤�E^M�Ù¼O¼np¤�[TrZE�Y\[
rgXg©T¤kY»np¤�[TrgE®E]6	xGXZY\[T¢�Y\FLMJ¢�uwXgYwXZ[T¢£MJu·M=½eA�¢�xyYwXg[T¢£[J½�Yw¤�E>V�Xguwh�Yw¤�XgxLhz¢�E^uwuG`W«·¤�EGFwE­XgumMqFLMJ¢�©JE­[J½�tvMNFLMJCqEGY\EGFLu
beV�X¾u\h�Yw¤�X¾xwh	¢�E^uwumMJ¢�V'FLMJV�XgA�uùjo½�[JFm§·¤vXgxL¤£MqC�MN©T¢�EGYwXgx 4 E^r¾V£XguIMNDvrZE®Y\[�X¾¢�V�A�xyE®uwA�x¦¤'M=Y\FLMJ¢vuwXZYwXZ[T¢Ç`
«m¤�E-t�FLE^u\E^¢kY®u\O	u\Y\E^C E]6�¤�XgxGXZYwuBM×FLXgx¦¤�t|¤kO	uwXgxGuB§·XZYw¤ ]·X�j·MJ¢�©TA�rgMNF®C=[TC=E^¢¼YwA�C Y\FLMJ¢vuwXZYwXZ[T¢�uBMJu}½eA�¢�xyYwXZ[T¢
[J½ÇYw¤�EBCqMN©T¢�EGYwXgx 4 E^rgV��kXgX�j�M�rgMNFw©JEBrgXg¢�E^MNFÔlzYwMNFwh=Eyè�E^xyY�Xg¢Qxy[T¢kY\F¦MJu\YWY\[�Yw¤�E�§WE^rgrZnÖhz¢�[�§·¢qt|MNFLMND�[TrgXgx�lzYwMNFLh
Eyè�E^xyY>Xg¢ÃYpOzt�E
º�V�[JYwu���XgXgX�jmu\t�[T¢kYwMJ¢�EG[TAvu®u\OzC�C=EGY\FwO�DvFwE^MNhzX¾¢�©Q[J½WYw¤�E=E]6�xGXZY\[T¢ u\YwMNY\E�Xg¢6xy[TA�t|rZE^V6V�[JYwu��
MJ¢�V'Ù�j�CqMN©T¢�EGYwXgx 4 E^rgV£X¾¢�V�A�xyE^V£V�Xgt�[TrgEBC=[TCqE^¢kYm[J½aYw¤�E­E]6�xGXZY\[T¢Ç`
¸ [JFwh£V�[T¢�E­Xg¢£xy[TrgrgMND�[JFLMNYwXZ[T¢'§·XZYw¤Ç] � ` Ä MJ¢�uwu\E^¢�u���Û�`|¨aMNFLY\[¼E^¢�u�MJ¢�V'Æ<`�«�MJVvXgxN`
«m¤vXgu·§�[JFwh'§ÔMJu}tvA�D|rgXguw¤�E^V�MJuG]�¨W¤kO	uG`­ªmEGÙ�`­Û  �� � � HJHJSJPiÁ&bsPNRJR � j¡4  �Ì � � ¥JHJSJSJS�bsPNRJRTPTj¡4  |Ì �cPJSJSJSNR �
bsPNRJRTPTj¡4  |  ��Rk¹NHJS � ÁñbsPNRJRTPTj¡4 ¨�¤¼OzuLXgxGM�U �z� ��ßJßNR bsPNRJRTPTj¡4 �z¯ � PJST¹�bsPNRJRTPTj¡4 Ä `|Â�t�tvrÖ`Ô¨W¤kO	uG` å�� � HJß � É
bsPNRJRTPTj¦`
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ÉG±;½�¶qÌVüS¯�±;´$üq±�¯�üS²�±3´;µB²!Ìg¯�$K�lµ* *
N´3²��
¾¿½YÃÇ¶N²D´;µ­³	ÌV²A¾Äµ­³0¯·¶���
q³R´3¯�±Ñ$:²�±;±;¯·¾¿½�Ã·¶q²D´;Ì

Ç�|HÝÑ�~´K¦~����}~ò�³�±ä¬]Ó
N7��/"*+-+*+C0*­�5�,�Gj2>�KV/"-+ �/@_�jS�:%�a;CA�5%��!U	zÇ�A-^d3���7/7-+*+K°�:�·@Y�.µ�%V/P%3*DLGCR/"*+-?�

º»¢ u\[TC=E�CqEGYwMJrgrgXgx£b�ºwºwº"�~ÆÃ¢|jt12xy[TCqt�[TAv¢�V�u}Yw¤�EqCqX¾xyFw[Tuwxy[JtvXgx
[JF¦XZ©TXg¢�uB[J½�½�EGFwFL[TCqMN©T¢�EGYwXguwCÝMNFwE�MJrZFwE^MJV�O
§�E^rgrJA�¢�V�EGFLu\Y\[z[zV®MJ¢�V­E�ÍQxGXZE^¢¼Ycxy[TC=tvA�YwMNYwXg[T¢­C=EGYw¤�[	V�u ¤�M�ÙJE�D�EGE^¢­V�EGÙJE^rg[Jt�E^V­Y\[·C=[	V�E^rNYw¤�E^XZFcC�MN©T¢�EGYwXgx��
Y\FLMJ¢vu\t�[JFwY��IMJ¢�V)[Jt�YwX¾xGMJrmt�Fw[Jt�EGFwYwXgE^uG`1ºú¢:Yw¤�Xgu�xy[T¢¼Y\FLXZD|A�YwXZ[T¢Ë§�E�V�X¾uwxGA�uwu=Yw¤�EG[JFwEGYwXgxGMJr�FwE^uwA�rZYwu�½�[JFQYw¤�E
MJ¢�[TC�MJrZ[TA�u�Ü�MJrgrvEyè�E^xyY���MJ¢�X¾u\[JY\Fw[JtvXgx�CqMN©T¢�EGY\[NnÖFwE^uLXgu\YwMJ¢�xyE3��MJ¢�VQYw¤�E�X¾¢�½�F¦MNFwE^VqMJxùnÖY\FLMJ¢�uwt�[JFLY�xy[zE�ÍQxGXZE^¢¼Ywu
Yw¤�MNY­V�E^uwxyFLXZD�E5�¼A�MJ¢¼YwXZYwMNYwXZÙJE^rgO�CqMJ¢¼O�[J½�Yw¤�E
E]6	t�EGF¦XgC=E^¢¼YwMJr�tvFw[Jt�EGFwYwXZE^uB[J½}bÖÒ®M0�~Æ�¢|júÂBu­½�EGFwFw[TC�MN©T¢�EGYwXgx
u\E^C�Xgxy[T¢�V�A�xyY\[JF¦uG`
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ïð½�Ã·¶N²�´�¯�´�±�½�¶lÌVüS¯�±3´ µt¶¤ºqµBÃÇºz¢�
q½� tµ.´�� ¼N²�±;±;¯·¾¿½�Ã·¶q²D´;µ­³ öõ½�¬~�¡îNï�¶Qî�òõÌ
{Ö��Å���óÔ�~�����~}HÓ�ª2± Â�ÒY��²ô��Ø���ÝT|H����´!Â�ÒY�fÛY��²W�~��}�Â��I��Ú:�nÝÑÈ�³_|H��Â�Åöõ+Ó��~|�Â��~���©ÚÖ�ÀÇ���Ä�|`÷f|H�

PY �>R�9��(��,�Gj2>�KV/"-+ �/e%3�!UÔLQ/�*+�:�3�!��`5KV_&z{��-^d3���7/7-+*+K°�:�Q#w�3*.*+-?��a3>R%�`P_
#w�;*.*+-^��a3>R%�`�#�J��Ö½V|Fm

¸ E-t�FwE^u\E^¢¼YmFwE^uwAvrZYwuÔ½�[JFB¤�XZ©T¤g�zA�MJrgXZYíOQ½�EGFwFw[TC�MN©T¢�EGYwXgxVø�ù�ú�û�ü`ýhþ�ü
ÿ��­©JFL[�§·¢�D¼O£ÆÃÛ�U+A�uwX¾¢�©�ÿ�� å MJ¢�Vt�FL[zxyE^V�A�FwE^u}Y\[�CqXg¢vXgCqXgu\E�V�EG½�E^xyY>V�E^¢�uwXgYwXZE^uG` ¸ E 4 ¢vV�Yw¤vMNY­t�[Tu\Y®©JFw[�§·Yw¤ñMJ¢�¢�E^MJr¾Xg¢�©�[J½ÔYw¤�Xg¢ÃEGtvX nprgM�OJEGF
PNR



rZE^MJVvuÔY\[ ¡ A�FLXgE^uÔY\E^C=t�EGFLMNYwA�FwE^uI[J½�A�t£Y\[ � H ��� `oYw¤vXguIXgumxy[T¢�uLXgV�EGFLMNDvrgO�¤�XZ©T¤�EGFIYw¤vMJ¢£Yw¤�E­rZ[T¢�©quwYwMJ¢�V�Xg¢�©
FwE^xy[JF¦VñÙNMJrgA�Eq[J½ �J� R � `'UQ6	xyE^rgrgE^¢kY�u\Y\FLA�xyYwA�F¦MJrN�¼AvMJrgXZYpO Xgu-V�E^C=[T¢�uwY\FLMNY\E^VñDzO�¤�XZ©T¤�FwE^u\[TrgA�YwXg[T¢[l·npª�M^O
V�XZè�MJxyYwXZ[T¢*uwYwA�V�XZE^u�Xg¢1§·¤vXgxL¤+Yw¤�E FwE^VvA�xyYwXZ[T¢1[J½
V�EG½�E^xyY�V�E^¢�uwXZYíO:FwE^uLA�rZYwXg¢�©&½�Fw[TC Yw¤�E�A�u\E6[J½dÿ�� å XguV�E^Cq[T¢�u\Y\FLMNY\E^VÇ` ¸ E×[JD�YwMJXg¢<C=EGYwMJrgrgX¾xqxy[T¢�V�A�xyYwXgÙzXZYíO6[�ÙJEGF=M'§·X¾V�EGF­FLMJ¢�©JEQ[J½�ýhþ�xy[TC=t�[TuwXZYwXZ[T¢�u>Yw¤�MJ¢
¤�MJuot�FwEGÙ	XZ[TA�uwrZO>D�EGE^¢�MJxL¤�XZEGÙJE^VÃb ��� H��3Y\[�ß��qj�MJ¢�Vqxy[T¢vV�A�xyYwXZÙ	XZYwXZE^ua§·¤�X¾xL¤qMNFwEmxy[T¢vuwXgV�EGFLMND|rZO-rZ[�§WEGFWYw¤�MJ¢
t�FLEGÙzXZ[TAvuwrZOqtvA�DvrgXguw¤�E^V�FwE^uLA�rZYG`
«m¤�EWrZ[�§&FLE^uwXgu\YwXZÙ	XZYwXZE^u [J½�[TA�F uwMJC=tvrgE^ucXguaMJxGxy[TC=tvMJ¢�XgE^V-DzO­ÙJEGFwO-rZ[�§ËCqMN©T¢�EGY\[JFLE^uwXgu\YwMJ¢�xyE^u^`�«·¤�Xgu E^¢vMNDvrZE^u
A�umY\[�u\EGtvMNFLMNY\E>Yw¤�E>¢�[JFLC�MJrÇMJ¢�V'MJ¢�[TCqMJrg[TA�umxy[T¢¼Y\FLXZDvA�YwXg[T¢�uÔY\[qYw¤�E­ÜBMJrgrÇEyè�E^xyYG`
¸ E®MJrgu\[�V�E^C=[T¢�uwY\FLMNY\E}Yw¤�MNY�XgYWXguWt�[TuwuwXZDvrgEIY\[-E]6	Y\FLMJxyYm¤�[TrZEBV�E^¢�uwXgYwXZE^uoY\[
M-¤vXZ©T¤QV�EG©JFwEGE�[J½�MJxGxGA�FLMJxyO�½�[JF
Yw¤�E^uwE
uLMJC=tvrZE^uG` ¸ E 4 ¢�V�Yw¤vMNYB½�[JF}Yw¤�E=MJ¢�¢�E^MJrZE^V6uwMJCqtvrZE^u���§·¤�X¾xL¤Ã¤�M^ÙJE=Yw¤�E=¤�Xg©T¤�E^u\Y ¡ A�FLXZE-Y\E^C=t�EGFLMin
YwA�FLE^u��kYw¤�MNYÔ¤�[TrZE�V�E^¢�uwXZYíO=Xgu�MNt�tvFw[�6�XgCqMNY\E^rZO
E��zA�MJr�Y\[�Yw¤�EBÆ�¢Qxy[T¢�xyE^¢kY\F¦MNYwXZ[T¢Ç` ¸ E 4 ¢�V=Yw¤vMNY�Yw¤�E ¡ A�FLXZE
Y\E^C=t�EGFLMNYwA�FwE­MNFwE­FwE^MJuw[T¢�MNDvrZO×§WE^r¾rÇMJxGxy[TA�¢kY\E^V�½�[JFmD¼O×Yw¤�E­tvFwE^V�XgxyYwXZ[T¢vuW[J½�Yw¤�E­CqE^MJ¢ 4 E^rgV�Yw¤�EG[JFwOJ`
¸ E=t�FLE^u\E^¢kY}M�V�EGYwMJXgrZE^V6u\YwAvV�O£[J½�Yw¤�E
FwE^uLXgu\YwXZÙ	XZYpO¼npV�EGt�E^¢�V�E^¢vxyE­[J½�Yw¤�E=MJ¢�[TC�MJrZ[TA�u}Ü�MJr¾rcEyè�E^xyY­MNY­¤�XZ©T¤
CqMN©T¢�EGYwXgx 4 E^rgV�uBMJ¢�V6rZ[�§!Y\E^C=t�EGFLMNYwA�FwE^uG`­«m¤�E=MJ¢�[TC�MJrZ[TA�u}Ü�MJr¾r�xy[zE�ÍQxGXZE^¢¼Y­Xgu}uw¤�[�§·¢ÃY\[�¤vM^ÙJEqM×t�FwEyn
V�[TC�Xg¢�MJ¢¼YwrZOP�zA�MJV�F¦MNYwXgxIV�EGt�E^¢�V�E^¢�xyE·[T¢qYw¤�EmFLE^uwXgu\YwXZÙ	XZYíO�MJ¢�VQM­CqMN©T¢�XgYwA�V�Em§·¤vXgxL¤qX¾uoM­©J[z[zVQMN©JFwEGE^C=E^¢¼Y
§·XgYw¤�Yw¤�E>Û�EGFwFwO×tv¤�MJu\E®Yw¤�EG[JFwO�[J½�Yw¤�E-MJ¢�[TCqMJrZ[TA�u·Ü�MJrgr�Eyè�E^xyYÖ�ØS2�Ö`
¸ E�MJr¾u\[£FwEGt�[JFwY}Yw¤�E=[JDvu\EGFLÙiMNYwXZ[T¢6[J½ÔM'rgMNFL©JE
MJ¢vXZ[Tu\[JY\Fw[JtvX¾x=CqMN©T¢�EGY\[JFwE^uwXgYwMJ¢�xyE�Xg¢6[TA�F­uLMJC=tvrZE^u}§·¤vXgxL¤
MNFwE­xy[T¢vuwXgu\Y\E^¢¼Ym§·XZYw¤×FwE^xyE^¢¼Y·xGMJrgxGAvrgMNYwXZ[T¢�u���MJ¢vV£V�E^C=[T¢�u\Y\F¦MNY\E­Yw¤�E®E]6�Xgu\Y\E^¢�xyE®[J½�A�¢�XgM!6�XgMJr�MJ¢�Xguw[JY\Fw[Jt¼O�Xg¢
[TA�F�uwMJC=tvrZE^u^`
�ØP2��;oE-EGYG`�MJrs`o¨W¤kO	uG`�ª·EGÙ|`�ÓcEGY\YG`WßJSR��ST¹NST¹�b � ÉJÉJÉTj¦`
�ØS2� Ä A�¢�©J§·XgFwYw¤×EGY·MJr xy[T¢�V	npC�MNY·R �J� RNÁkßiÁD�Ç¨�ª·Ó<Xg¢�t�FwE^uLuG`
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¸ E t�FLE^u\E^¢kY£M&Yw¤�EG[JFwEGYwX¾xGMJr®V�E^uwxyFLXZtvYwXZ[T¢:[J½-Yw¤�EÃYw¤�EGFLC=[Jt�[�§�EGF'V�A�EÃY\[)CqMN©T¢�[T¢�npMJuwuwXgu\Y\E^V+YwA�¢v¢�E^rgrgXg¢�©
Xg¢ñM'C=E^u\[Tuwxy[Jt|Xgx=YwA�¢�¢�E^r�ø\Av¢�xyYwXZ[T¢ D�EGYp§�EGE^¢�Yí§W[Ã½�EGFwFw[TCqMN©T¢�EGYwX¾xqC=EGYwMJrgu"� � �ÀP2�Ö`'«m¤�E=Yw¤�EGFLCq[Jt�[�§WEGF�Xgu
©JE^¢�EGF¦MNY\E^V<Xg¢�Yw¤�EQxy[TA�F¦u\E�[J½ÔYw¤�EGFLC�MJroE��zA�XgrgXZDvFLMNYwXZ[T¢ÃD�EGYp§�EGE^¢ñYí§W[ÃDvMNYw¤�u>[J½ÔC�MN©T¢�[T¢�u�� C=E^V�X¾MNY\E^V�DzO
E^rZE^xyY\FL[T¢�uG`>K�[JF-M­øwA�¢�xyYwXg[T¢�D�EGYp§�EGE^¢ Yí§W[£½�EGFwFw[TCqMN©T¢�EGYwu}§·XZYw¤6MJ¢kYwXgtvMNFLMJrgrZE^r�t�[TrgMNFLXZf^MNYwXg[T¢�u���Yw¤�E=MNDvXgrgXZYíO
[J½}CqMN©T¢�[T¢	npMJuLuwXgu\Y\E^VËYwAv¢�¢�E^rgXg¢�©�Y\[ñxyFLE^MNY\E'Yw¤�EGFLC=[Jt�[�§WEGF������ÈV�EGt�E^¢�V�u�[T¢ËYw¤�E'V�X è�EGFwE^¢�xyE£D�EGYp§�EGE^¢
Yw¤�E uwXgfGE������ � [J½­Yw¤�E CqM�ø\[JFLXZYpO+MJ¢�V1CqXg¢�[JF¦XZYpOËDvMJ¢vV+K�EGFLCqX}uwA�Fw½eMJxyE^u£MJ¢�V1XZY�Xgu×t�Fw[Jt�[JFwYwXZ[T¢vMJr·Y\[ËM
Y\E^C=t�EGFLMNYwA�FwE>V�EGt�E^¢�V�E^¢¼YI½eMJxyY\[JF
b����! ?®#"!$Ij ç&%¿å §·¤�EGFLE'"!$1XgumYw¤�E>CqMN©T¢�[T¢ÃdBEGD¼OJE-E^¢�EGFw©JOJ`I«m¤�E-rgMNY\Y\EGF
½eMJxyY\[JF-FLE]GvE^xyYwu­Yw¤�EQ½�F¦MJxyYwXZ[T¢�MJrox¦¤�MJ¢�©JEQX¾¢ Yw¤�E�¢�EGY�CqMN©T¢�EGYwXZf^MNYwXg[T¢�[J½ÔYw¤�E�FLE^u\EGFwÙJ[TXZFLu>V�A�E=Y\[�Yw¤�EGFLCqMJr
CqMN©T¢�[T¢�uWMNY�Y\E^C=t�EGFLMNYwA�FLE( 5beÛ�rg[zx¦¤ÇÑ~u) Cç&%¿å·rgM�§Bj¦` ºú¢×xy[T¢¼Y\FLMJu\Y��	Yw¤�E�xy[T¢¼Y\FLXZD|A�YwXZ[T¢q[J½ C�MN©T¢�[T¢	npMJuwuwX¾u\Y\E^V
YwA�¢v¢�E^rgrgXg¢�©�Y\[�Yw¤�E�Yw¤�EGFLC=[Jt�[�§�EGF*� � [J½®MQøwA�¢�xyYwXZ[T¢Õ§·XgYw¤ËtvMNFLMJrgrgE^rWt�[TrgMNF¦XZf^MNYwXZ[T¢�u=Xgu=¢�EG©TrgXZ©TXZDvrgEJ`&ÂBu
Yw¤�E=FLE^rgMNYwXZÙJE
t�[TrgMNFLXZf^MNYwXZ[T¢vu�[J½�½�EGFwFw[TCqMN©T¢�EGYwX¾x=rgM^OJEGFLu>xGMJ¢6D�E=CqMJ¢vXZtvA�rgMNY\E^VÃDzO�MJ¢6E]6	Y\EGFL¢�MJroC�MN©T¢�EGYwXgx
4 E^r¾V��oM6rgMNFw©JE£V�X è�EGFwE^¢�xyE,+-�/.0���1�324���/56���1�/782-b��9��®�:ij<;®b=�(��>&���ijyb��9�! �®#"?$mj ç&%¿åQFLE^uwA�rZYwu
Xg¢

P �



M�CqMN©T¢�EGY\[JYw¤�EGFLC=[Jt�[�§�EGF­Eyè�E^xyYG`>«m¤�XguBCqMN©T¢�EGY\[JYw¤�EGFLC=[Jt�[�§�EGF­Eyè�E^xyY®D�E^xy[TCqE^u}©TXgMJ¢kY®Xg¢�Yw¤�E
E]6	Y\FwE^C=E
xGMJu\E>[J½�M}ø\A�¢vxyYwXZ[T¢�D�EGYp§�EGE^¢'Yp§�[�¤�MJrg½¾npC=EGYwMJr¾rgXgxB½�EGFLFw[TCqMN©T¢�EGYwu��1+-�@7A2B����®�:J`
� � ��U·`vÆÃx ¡ MJ¢�¢'MJ¢�V[1-`�ºù`vK�MJrsÑØhJ[D��Â·tvtvrs` ¨�¤¼Ozu^`oÓ EGY\YwuG` æ � ��SJ¥NRTÉ�bsPNRJRTPTj¦`
�ØP2��U·`vÆÃx ¡ MJ¢�¢'MJ¢�V[1-`�ºù`vK�MJrsÑØhJ[D��¨�¤¼Ozu^`�ªmEGÙ�`vÛ  v  � � SiÁJÁkPiÁ6bsPNRJRTPTj¦`
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º»¢
MBuwtvXg¢-ÙiMJrZÙJEÔE]6	t�EGFLXgC=E^¢¼Y��NYw¤�EÔDvMJuwXgx�XgV�E^MBXguaY\[®xyFwE^MNY\E·M}u\tvXg¢-XgC-DvMJrgMJ¢�xyEÔXg¢¼Y\[}M}¢�[T¢
CqMN©T¢�EGYwXgxÔC=EGYwMJr
[JF�u\E^CqXgxy[T¢�VvA�xyY\[JF^`×lzt|Xg¢6Xg¢iø\E^xyYwXZ[T¢ ½�Fw[TC K�Æ E^rZE^xyY\Fw[	V�E^u>X¾¢kY\['M'VvX è�AvuwXZÙJE
tvMNFLMJCqMN©T¢�EGYwXgx�C=EGYwMJrW¤�MJu
D�EGE^¢6uw¤�[�§·¢ÃD�[JYw¤�½�[JF­xGrZE^MJ¢6xy[T¢kYwMJxyYwu×beKaÆ[Zi@®jBMJ¢�VÃ§·XZYw¤�YwA�¢�¢�E^r�DvMNFwFLXgEGFLu�beK�Æ[Z�º�Zi@®j�� K�` Ä ` Ä E^V�E^CqM
��*L%3(��Z�Ç@�MNYwA�FLE �c�zÊ � SiÁkHÃbsPNRJR � j7�cK�` Ä ` Ä E^V�E^CqMõ��*S%�(��)��@BMNYwA�FwE �c�¼  �Ç¹ � S6bsPNRJRTPTj*�Ö`®ÂBu·Yw¤�E�Â�rau\Y\FLXgt�Xgu
C�A�xL¤<rZ[T¢�©JEGF-Yw¤�MJ¢�Yw¤�EQu\tvXg¢pG|Xgt�rZE^¢�©JYw¤��aYw¤�E�u\t|Xg¢�u®V�X èÇA�u\EqX¾¢6Yw¤�EQC=EGYwMJrWMJ¢�VñxGMJ¢ED\rZE^MNh [TA�YwÅ0��MJ¢�V
EGÙJE^¢¼YwA�MJrgrZO×FwE^rgM!6��vA�¢vV�EGY\E^xyY\E^VÇ`
K�[Tr¾rZ[�§·X¾¢�©>Yw¤�X¾u�§�[JFwhY�¼§�E®u\YwA�V�O=u\tvX¾¢�Xg¢iø\E^xyYwXZ[T¢×Xg¢¼Y\[�MJ¢×XguwrgMJ¢vVq§·¤�[TuwE�uwXZfGE=bsHNRJRGF�HNRJRdþGH�å^j�XguWuLCqMJrgrZEGF
Yw¤�MJ¢×Yw¤�E}u\tvX¾¢�FwE^r¾M!6	MNYwXZ[T¢�rZE^¢�©JYw¤JI�KMLN5 �PO H `o«·¤�XguoFLE^uwA�rZYwu�Xg¢QYw¤�E®u\tvXg¢QXgC>D|MJrgMJ¢�xyEBD�E^X¾¢�©-A�¢vXZ½�[JF¦C�Xg¢
Yw¤�EBXguwrgMJ¢vVÇ`�Æ�[JFwEG[�ÙJEGF9�vMJu�Yw¤�E�u\tvX¾¢qMJxGxGA�C�A�rgMNYwXZ[T¢×uwxGMJrZE^uW§·XZYw¤=Yw¤�E�ÙJ[TrgAvC=Em[J½ Yw¤�EBC=EGYwMJr.�z[T¢�E·E]6	t�E^xyYwu
Yw¤�E-u\tvXg¢�uwXZ©T¢vMJr�Y\[�Xg¢�xyFwE^MJuwE­xy[TC=tvMNFwE^V�Y\[qYw¤�E®t�FwEGÙ	XZ[TA�uÔE]6	t�EGFLXgC=E^¢¼YwuG`
K�XZ©TA�FLE � uw¤�[�§·u®M'l	U�Æ tvXgxyYwA�FwE�[J½�Yw¤�E
uLMJC=tvrZEJ`­K�[TA�F­KaÆ E^rZE^xyY\Fw[	V�E^u}MNFwEqxy[T¢�¢�E^xyY\E^V6Y\[£Yw¤�E=XguwrgMJ¢�V
Xg¢Õ[JF¦V�EGF=Y\[�t�EGFw½�[JFLC M6ÁNnÖY\EGFLCqXg¢vMJrmC=E^MJuwA�FLE^C=E^¢kYG]£Yw¤vXgu=MJrgrZ[�§0A�u
Y\[ñu\EGt|MNFLMNY\E'Yw¤�E'ÙJ[TrgYwMN©JE�t�Fw[JD�E^u
½�Fw[TC Yw¤�E®xGA�FwFLE^¢kYÔtvMNYw¤Ç`oÛ�O×u\§WEGEGt|Xg¢�©
MJ¢�E]6zY\EGFL¢vMJrgrZO�MNt�t|rgXZE^V×CqMN©T¢�EGYwXgx 4 E^r¾V��¼§�E®MNFwE­MNDvrZE}Y\[=xL¤vMJ¢�©JE
Yw¤�E
CqMN©T¢�EGYwX¾uwMNYwXZ[T¢6V�XZFwE^xyYwXg[T¢�[J½oYw¤�E�xGA�FLFwE^¢kYBE^rZE^xyY\Fw[	V�E^uB½�Fw[TC tvMNFLMJrgrZE^rcY\[×MJ¢¼YwXZtvMNF¦MJrgrZE^rs`�7}¢�rZO'Xg¢�Yw¤�E
MJ¢¼YwXZtvMNFLMJr¾rZE^r|xGMJuwE®[T¢�E}[JDvu\EGFwÙJE^uIu\t|Xg¢QMJxGxGAvC-A�r¾MNYwXZ[T¢Ç` Â�uÔYw¤�E}K�ÆÝÙJ[TrZYwMN©JE­t�Fw[JD�E^u�MNFwE®C=[JFwE®u\E^¢�uLXZYwXZÙJE^u
Y\[-[T¢�E·[J½�Yw¤�E�Yp§�[-u\tvX¾¢=t�[JtvA�rgMNYwXZ[T¢vu��N§WEBxGMJ¢�E^rZE^xyY\F¦XgxGMJrgrZO
V�EGY\E^xyY�Yw¤�E·u\tvX¾¢qXgC-DvMJrgMJ¢�xyEJ`aºú¢�Yw¤�E·uwMJCqtvrZE^u
§·XgYw¤®YwA�¢�¢�E^rTDvMNFwFLXZEGF¦uÇD�EGYp§�EGE^¢-K�Æ E^rZE^xyY\Fw[	V�E^uaMJ¢�V>ÂBrTXguLrgMJ¢�V���§WE�MJxL¤�XZEGÙJE�M·u\t|Xg¢­V�EGt�E^¢�V�E^¢¼YÇFwE^uwX¾u\YwMJ¢�xyE
[J½�R	`ÀS-QQ��§�¤�XgxL¤£X¾umMND�[TA�Y·PJH
YwXgC=E^u·rgMNFw©JEGFmYw¤�MJ¢'t�FwEGÙ	XZ[TA�uwrZO�[JDvu\EGFwÙJE^VÇ`
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º»¢iø\E^xyYwXg¢�©QuwtvXg¢�umMJ¢vV�E]6	tvrZ[TXZYwX¾¢�©qYw¤�E-FwE^uwA�rZYwX¾¢�©�u\tvX¾¢'MJxGxGA�C�A�rgMNYwXZ[T¢6Xgu·Yw¤�E-D|MJuwXgum[J½Wu\EGÙJEGFLMJrau\tvXg¢¼Y\Fw[T¢�Xgx
V�EGÙ	XgxyE^uG`aK�[JFaE]6	MJC=t|rZE3��u\t|Xg¢®MJxGxGA�C�A�rgMNYwXZ[T¢-xGMJ¢­D�EoA�u\E^V®Y\[·Y\FLMJ¢�u\½�[JFLC/MmC�MN©T¢�EGYwXgx�X¾¢�½�[JF¦CqMNYwXZ[T¢®Xg¢¼Y\[·MJ¢
E^rZE^xyY\F¦XgxGMJrvuwXg©T¢�MJr�[JF�Y\[-u\§·XgYwxL¤�M-CqMN©T¢�EGYwXgx·xy[T¢ 4 ©TA�FLMNYwXg[T¢qDzOqu\tvXg¢
Y\FLMJ¢vu\½�EGF�`�Â�½�Y\EGF�MJ¢QXg¢kY\FL[zV�AvxyYwXZ[T¢=[T¢
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Yw¤�EBtv¤¼OzuLXgxGu�[J½ uwtvXg¢	npXg¢Nø»E^xyYwXZ[T¢QMJ¢�V×u\tvXg¢QMJxGxGA�C-AvrgMNYwXZ[T¢��zº §·Xgrgrv½�[	xGA�uW[T¢�Yí§W[=YíO¼t�E^uW[J½ E]6	t�EGF¦XgC=E^¢¼Y·] � j
lzt|Xg¢=Xg¢iø\E^xyYwXZ[T¢�X¾¢kY\[>M
Ò}MJÂBul�zA�MJ¢¼YwA�C5§�E^rgr�b8U ¸ j §·XZYw¤qE^rgE^xyY\FLXgxGMJrvV�EGY\E^xyYwXZ[T¢�[J½ÇYw¤�E·u\tvXg¢qt�[Tr¾MNFLXZf^MNYwXZ[T¢
Xg¢�Yw¤�EIU ¸ � � �Ö`�PTjBÆÃMN©T¢�EGYwXZf^MNYwXZ[T¢ FLEGÙJEGFLuwMJra[J½WM×½�EGFwFw[TCqMN©T¢�EGYwX¾x=rgM^OJEGF®DzO�Xg¢Nø»E^xyYwXZ[T¢�[J½WMJ¢6[JD|rgX)�zA�E^rZO
u\t|Xg¢­t�[TrgMNFLXgfGE^V-xGA�FLFwE^¢kYaMJ¢�V
u\tvXg¢>Y\FLMJ¢�u\½�EGF�½�FL[TC#Yw¤�E�xGA�FLFwE^¢kYaY\[}Yw¤�EÔrgM^OJEGF·b�E]6	t�EGFLXgC=E^¢¼Ywuc[T¢ ¡ [nZ ¡ AfZ ¡ [
C�A�rZYwXgr¾M^OJEGFwE^V�tvX¾rgrgMNFLu¦jë�ØP2�Ö`
� � �|ª>`kÆÃMNY\YwMJ¢�M0� Ä ` npÆñ`	ÒBEG[JFw©JE3�	Ü>` Ä Miè�FLE^u��¼K�`T@-Ñ Ò}A�OJE^¢�1oMJ¢Qd}MJA��¼Â-`kK�EGFwY��zÛB`kÓ EGtvX¾¢�E3�kÂ-`¼Ò}A�XZÙNMNFLxNÑ~¤
MJ¢�VÃÒ�` Ä EGfGE��zA�E^r.��xy[T¢vV	npCqMNY¡ZiRTP �J� ÁTRTÉ
�ØP2� Ä `�ÒBFw[Tr¾rgXZEGF��01�` ¡ Fw[Tu���Â-`vÜBMJC=f^Xgx�� Ä ` npÆñ`�ÒBEG[JFw©JE3��Â>`vK�EGFwY���Ò�`vKvMJXg¢�X.� Ä `vÛ�E^¢Y;o[TA�uwuwEG½t�vÜ-`vÓcE�Ò}MJrgr.�
Â�t�tvrs`Q¨�¤¼OzuG`QÓ EGY\Y ¶�æ � SJ¥J¥JS<bsPNRJR � j>MJ¢�V�xy[T¢vV	npCqMNY¡ZiRTP �J� ST¹ � 4ml�`cK�`a_�¤�MJ¢�©D��¨a`cÆ<`�Ó EGÙzO3��Â>`cK�EGFwY��
¨W¤kO	uG`oªmEGÙ�`�ÓcEGY\Y ævæ ��PJSJ¥J¥NR � bsPNRJRTPTj¦`

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 < 
 

ú{ülµt¶��]�q½Y´�´�²A±
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ÞÖ±¡��ªI{C±]�<¬5�H�~´

m5�tcD%��"*+`����A*S�:�Gj2>�K'/"-+ �/@_�#&���"pl�Ba;-+%��Äz{��-?d����7/7-+*+K°�,��PY �-B���Y 7�P%��!U�@Y�� �>��!��(H��a3KV_
#es1�äË��#��@��:���YUV>0��-?`P_N#&���"pq%�K

¨�FwE^xyE^uwuwX¾¢�©�½�EGFwFw[TCqMN©T¢�EGYwu®MNFwE-tvFwE^V�XgxyY\E^V�Y\[×X¾¢iø»E^xyY}M×u\tvXg¢�xGA�FwFwE^¢¼Y�Xg¢¼Y\[�MJViø\MJxyE^¢¼Y®xy[T¢�V�A�xyY\[JF¦u�Ù	XgM
7}¤vCqXgx}xy[T¢kYwMJxyYwu���XZFLFwE^u\t�E^xyYwXZÙJE}[J½ Mqxy[T¢�V�A�xyYwMJ¢vxyE>CqXguwC�MNYwxL¤'§�XZYw¤��	½�[JF·E]6	MJC=t|rZE3�vV�[Jt�E^V£u\E^CqX¾xy[T¢�V�A�xùn
Y\[JFLu^`/«m¤�Xgu=[Jt�E^¢�u�Yw¤�E�§ÔM^O:Y\[<xyFwE^MNY\E M�t|A�FwE�u\t|Xg¢Ëu\[TA�FLxyE4D\u\tvXg¢:DvMNY\Y\EGFwO	Å�DzOËYw¤�E�½�EGFwFw[TC�MN©T¢�EGYwXgx
FwE^uw[T¢�MJ¢�xyEJ` ¸ E-E^u\YwXgCqMNY\E­Yw¤�E­u\tvXg¢£xGA�FLFwE^¢kYmMJ¢vV'u\tvXg¢×DvX¾MJuI½�[JF�V�X è�EGFwE^¢kYmC�MNY\EGFLXgMJrÇxy[TC-DvXg¢�MNYwXZ[T¢vuG`
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¼=µ­²� *���q²�üS²A¶��q²A¶q³0² ¯�$e´;ºN² ¾¿½YÃÇ¶N²D´;µ­³ùÌ9À µ.´;³�ºlµ­¶NÃ¿µ­¶���
q³0²f���+�ë½¹ÌVülµt¶ üS¯� B½�±�µ8)D²f�
³E
q±;±;²A¶Ç´$µt¶ ®6¯!T�®"
UT�®6¯Äülµ£ * ­½Y±�Ì�V5½¹üq±;¯��S²x$:¯�±$´;ºN²�¯�±�²D´;µ­³0½� 
¾¿¯D�N²f ­ÌR«

óY��Ä��~³���³ ú Â�¦���ó�±1|~����³_ª!± å Â��"��ÚC±1|~´ å Â�¼·��¦H�<Á+±XWª!´ å Â�Þ"��¼Ö�nÝZY2³�ß å\[ Â
¦��ÆÃ	��ó�ª!|H±¡}Hª å Â�¦���{Cª!�[Û?|H��´¡´1ª2« ç Â�¼I��ÅDª"óÔ�~�_� ç Â�Þ"��Ä�ª!±ä¬ å
ú ~�%�8����,%3*B��-?�,�6U��=jL>R�3*B����-(e�CA�u��*lU��=#&%��!�V/�*+�7C� 9*+CR���"/7_

~Çjq#es���#G|ëP�_Ç|S�3C0*­��U��=#w�'I�%�KV_�Bqs��#�5Ëf�#��k<%��, @��CR/7/7-^/@_DB��:%3�! 7�
å®Þ�¢vXZYn9E>Æ�X�6zY\E>V�E­¨�¤¼OzuwXZ�¼A�E ¡ @BªBlznp«mÜ�ÂBÓcUÔlY��K�níÉ � ÁTRNÁY7}FLuwM^O3�|K�FLMJ¢�xyE

ç ~·%�8��3�:%3*B�3-^����U��=k<%�a;�A*+-Z/"`��5U��=EF�,��*B%�a3�Y��_wz{��-^d3���7/7-+*lU��=EF����*B%�a;�Y��X� 7 �-.U����A*B%3(H��_
Bqs ½n�`½<În¶�EF�,��/"*?_�B��:%��Y 7�

¸ EIt�FLE^u\E^¢kY�E]6	t�EGFLXgC=E^¢¼YwMJrzFwE^uwA�rZYwu�[T¢
Yw¤�EICqMN©T¢�EGYwXgf^MNYwXZ[T¢=FwEGÙJEGFLuLMJr�V�FLXZÙJE^¢-D¼O�M}u\tvXg¢-t�[TrgMNFLXZfGE^V
xGA�FwFLE^¢kY
Xg¢-tvXgr¾rgMNF\npuw¤�MNt�E^V ¡ [ � HNR Z ¡ A � RJR Z ¡ [®PJH:Y\F¦XgrgM^OJEGF¦uG`aÛ�E^uwX¾V�E^u�E]6zt�EGFLX¾C=E^¢kYwu�t�EGFw½�[JFLC=E^V
MNY�fGEGFw[ 4 E^rgV
Xg¢ÃMN©JFwEGE^C=E^¢¼Y®§·XZYw¤Ãt�FLEGÙzXZ[TAvu·FwE^uLA�rZYwu�[T¢ÃuLXgCqXgrgMNF�tvXgrgr¾MNFLuV� � �B�Ç§�E=MJrgu\[�u\YwA�V�O'Yw¤�E 4 E^rgV�V�EGt�E^¢vV�E^¢�xyE>[J½
Yw¤�EIxyFLXgYwXgxGMJr	xGA�FwFwE^¢¼Ywu MJ¢�V
xGrZE^MNFLrZO>EGÙzXgV�E^¢�xyEÔYw¤�EÔE]6	XguwY\E^¢�xyEI[J½vYí§W[®FwEG©TX¾C=E^u MJxGxy[JFLV�Xg¢�©BY\[}Yw¤�EIMJC=t|rgXZYwA�V�E
[J½oYw¤�E�MNt�t|rgXZE^V 4 E^rgV^] [M_&_ xy[TCqtvMNFwE^VÃY\[£MJ¢�MJ¢�X¾u\[JY\Fw[JtzO 4 E^rgV�] [&` `BK�[JF�] [a_&_*b ] [c` ��Yw¤�E-FwEGÙJEGF¦uwMJrgu½�Fw[TC t|MNFLMJrgrZE^r·Y\[<MJ¢¼YwXZtvMNFLMJrgrgE^rmMJ¢�V�ÙzXgxyE�ÙJEGFLuwM0�·MNFLE�uw¤�MNFLt�MJuQYw¤�E�FwE^uwt�E^xyYwXgÙJE�xyFLXZYwX¾xGMJr·xGA�FwFLE^¢kYwu×MNFwE

PJS



FwE^MJx¦¤�E^VÕMJ¢�V�Yw¤�E�FwE^uwAvrZYwXg¢�©�ñqb=d	j­xGA�FLÙJEQXgu-¤kO	u\Y\EGFwEGYwXgxN`�K�[JFe] [a_&_gf ] [&` ��Yw¤�EQFwEGÙJEGFLuwMJrgu�MNFwE×C-A�x¦¤uwCq[¼[JYw¤�EGF�MJ¢�V*½eA�rgrZO)FLEGÙJEGFLuwXZDvrgEJ` Þ�t/Y\[:¢�[�§e�}Yp§�[:Yw¤�EG[JFwEGYwXgxGMJr>MNtvt�Fw[TMJxL¤�E^u�¤�M�ÙJE�D�EGE^¢*t�Fw[Jt�[Tu\E^V
Xg¢+[JFLV�EGF×Y\[)xGMJr¾xGA�rgMNY\E6Yw¤�E xGA�FwFwE^¢¼Y£Xg¢�V�AvxyE^V:Y\[JF@�zA�EJ`�«·¤�E C=[zV�E^r·DvMJuwE^V1[T¢*M&VvXZFwE^xyY�Xg¢kY\EGF¦MJxyYwXZ[T¢
D�EGYp§�EGE^¢£Yw¤�E­C�MN©T¢�EGYwXgx­C=[TCqE^¢kYmxGMNFwF¦XZE^V�D¼O×Yw¤�E­xy[T¢�VvA�xyYwXZ[T¢�E^rZE^xyY\Fw[T¢vumMJ¢�V�Yw¤�E­rZ[	xGMJrÇCqMN©T¢�EGYwXgf^MNYwXZ[T¢
Xgu®Av¢�MNDvrZE
Y\[�E]6	tvrgMJX¾¢�EGÙJE^¢	�¼AvMJrgXZYwMNYwXZÙJE^rZOÃYw¤�E^u\Eqr¾MNY\EGF>FwE^uwAvrZYwuÔ�ØP2�Ö`c7}¢6Yw¤�E�xy[T¢kY\F¦MNFwO3��§�E�MNFwEQMNDvrZE=Y\[
Xg¢¼Y\EGFwt�FLEGY·Yw¤�E^C xy[JFwFwE^xyYwrZO�Xg¢�Yw¤�E>½�FLMJC=E�[J½oYw¤�E-uwtvXg¢'Y\F¦MJ¢�u\½�EGFBC=[	V�E^rg�ØS2��AvuwXg¢�©�M×V�X èÇA�uwXgÙJE>MNt�t�Fw[TMJx¦¤Ç`
¸ E
t�FwE^uwE^¢kY®M×V�EGYwMJXgrZE^V6xGMJrgxGA�r¾MNYwXZ[T¢�[J½�Yw¤�E=u\tvXg¢�t�[Tr¾MNFLXZf^MNYwXZ[T¢�[J½oYw¤�E
xy[T¢�V�A�xyYwXg[T¢�E^rgE^xyY\Fw[T¢6A�uwXg¢�©QYw¤�E
1oMJrZEGY»npK�EGFwY�C=[	V�E^rBV�EGÙJE^rZ[Jt�E^V+½�[JF�Yw¤�E ¡ ¨W¨ núÒ}ÆÃª MJ¢�V+Yw¤�E xyFLXZYwX¾xGMJr�xGA�FLFwE^¢kYwu×E]6	Y\FLMJxyY\E^V*½�Fw[TCÚYw¤�E
Ó�MJ¢�V�MJA	npÓ�XZ½�uLxL¤�XZY\fynúÒ®XgrZD�EGFwYaE��¼A�MNYwXg[T¢qXg¢
t�FwE^uwE^¢�xyEm[J½ÇMJ¢=E]6	Y\EGFL¢�MJrvMNtvtvrgXZE^V 4 E^rgV `a«m¤�Emxy[TC=tvMNFLXguw[T¢=§·XZYw¤
[TA�F·E]6zt�EGFLXgCqE^¢kYwMJrÇFLE^uwA�rZYwuIrZE^MJVvu·A�uIY\[�Yw¤�E>xy[T¢�xGrgAvuwXZ[T¢£Yw¤�MNY·[T¢�rZO×Yw¤�E>u\tvX¾¢�Y\FLMJ¢�u\½�EGF·MNt�t�FL[TMJxL¤�X¾umMNDvrZE
Y\[�V�E^uwxyFLXZD�E}t�Fw[Jt�EGFLrZO�Yw¤�E­t�Fw[Jt�EGFwYwXgE^uW[J½�Yw¤�E­uwtvXg¢£xGA�FwFLE^¢kYmXg¢vV�A�xyE^V�CqMN©T¢�EGYwXZf^MNYwXg[T¢'FwEGÙJEGFLuLMJrs`
� � � Ä `cÒBFL[TrgrgXZEGF�EGY­MJrs`H�ÇÂ·t�t|rs`®¨�¤¼OzuG`­ÓcEGY\YG`�¹NßR�cSJ¥J¥JS bsPNRJR � j¡4 Ä `~Â-` � MNYwXg¢�E�EGY}MJrÖ`H� ¨�¤¼OzuG`­ª·EGÙ|`­ÓcEGY\YG`H�
ßiÁD�|S � ÁkÉÃbsPNRJRJRkj¦`
�ØP2� � `�Ü·E^XgV�E­EGY·MJrs`H��¨W¤kO	uG`oªmEGÙ6`�Û*¥JSR��RT¥iÁJÁkPiÁ6bsPNRJR � j¦`
�ØS2� Ä `|l	rZ[T¢�xyfGEG§�u\hzXB� Ä `�ÆÃMN©T¢Ç`�ÆÃMN©T¢Ç`WÆÃMNYG` � HJÉR� � b � ÉJÉJ¥Tj
Mkj�7®¢'rZE^M^ÙJE>½�Fw[TCþYw¤�E>dBEGtvMNFwYwC=E^¢¼Ym[J½ ¨�¤¼O	uwXgxGu���K�MJxGAvrZYpO�[J½�l	xGXZE^¢�xyE3��ÜBªIn � RJRJRJR£_�MN©JFwEGD·� ¡ Fw[TMNYwXgM	`
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ÒY�ÆÍ��ihV|
§~|H´1ª2��|
§�Â�Þ"�ÀÒ���ó�ª!³_Ý �~���xÍ��j�c��¨d�1R�|H��|H´

m5�tc0%���*+`����A*��,�Gj2>�KV/"-+ �/e%3�!UÔLQ/�*+�:�3�!��`5KV_&z{��-^d3���7/7-+*+K°�:�Qk<%��! �>0�"/�*­���7_�k��#¾c�'jq~{_{kù%��! �>0�"/�*­���7_&z�O

¸ E­FLEGt�[JFLY�[T¢�¤�[�§8X¾¢�V�XZÙ	XgV�A�MJrvV�[TCqMJXg¢�§ÔMJrgrguÔXg¢£M
½�EGFwFw[TCqMN©T¢�EGYmC=[�ÙJE-[T¢£MquwxGMJrZE­rZE^uLuÔYw¤�MJ¢£XZYwumXg¢¼Y\EGF\n
MNY\[TCqX¾x�uwtvMJxGXg¢�©×MJ¢�V6Xg¢kY\EGF¦MJxyYB§�XZYw¤�Yw¤�E�A�¢vV�EGFLrZO	Xg¢�©qxyFwO	u\YwMJr�u\Y\FLAvxyYwA�FwE3��§·¤�Xgx¦¤�X¾u�A�uLA�MJrgrZO�FwEG½�EGFwFwE^VÃY\[
MJu-Yw¤�EQ¨aE^XZEGF¦rgu­t�[JY\E^¢¼YwXgMJrs`�ºú¢ñ[TA�F�E]6zt�EGFLXgCqE^¢kYwu���DvMJrgrgX¾u\YwXgx=ÜBMJrgroCqXgxyFL[TCqMN©T¢�EGY\[TC=EGY\FwOñ§�MJu-E^C=tvrZ[�OJE^V
Y\[ÃFwE^u\[TrZÙJE�uwCqMJr¾r�xL¤vMJ¢�©JE^u=Xg¢ñMÃrZ[	xGMJrWC�MN©T¢�EGYwXgx 4 E^rgV���§·¤�X¾xL¤ñMNFLE×Xg¢vV�A�xyE^V�DzO�xL¤vMJ¢�©JE^u=Xg¢�Yw¤�E×M�ÙJEGF\n
MN©JE×t�[TuwXZYwXZ[T¢6[J½mCqX¾xyFw[T¢	npuwXZfGE^Vñu\EG©TC=E^¢¼Ywu>[J½mV�[TC�MJXg¢ §ÔMJrgrgu­Xg¢ñuwMJCqMNFLXgAvC
nÖO¼Y\Y\F¦XgA�C
npXZFL[T¢�©TMNF¦¢�EGYG`'«m¤�E
½�EGFwFw[TCqMN©T¢�EGYwXgx�©TMNFL¢�EGY­¤�MJu}u\Y\Fw[T¢�©�C�MN©T¢�EGYwXgx
MJ¢�Xgu\[JY\FL[Jt¼OÃMNY}rg[�§3Y\E^C=t�EGFLMNYwA�FLE^u��Ç§·¤�Xgx¦¤�FLE^uwA�rZYwu}Xg¢ÃXZYwu
V�[TC�MJXg¢Õ§�MJr¾rgu=D�E^Xg¢�©6E]6	Y\FwE^C=E^rZOÕ¢�MNFwFw[�§ bk5 � R`þGH�j
xy[�ÙJEGF¦Xg¢�©�[T¢�rgO&u\EGÙJEGF¦MJrmt�EGFLXZ[	V�u�[J½}Yw¤�E�xyFwO	u\YwMJr
rgMNY\YwX¾xyE�b ��� P!þGH�j¦` ¸ E�¤�M�ÙJE�½�[TA�¢�VÃYw¤�MNY>uwAvxL¤ V�[TCqMJX¾¢6§�MJrgr¾u}t�Fw[JtvMN©TMNY\EqYw¤�Fw[TA�©T¤ Yw¤�E=©TMNF¦¢�EGY>xyFwO	u\YwMJr
Xg¢�V�XguwxyFLEGY\EÔø\AvC=tvuI[J½ Yw¤�E�uwMJC=E
rZE^¢�©JYw¤�CqMNYwxL¤�X¾¢�©�Yw¤�E�rgMNY\YwXgxyE-t�EGF¦XZ[zVvXgxGXZYpOJ` ¸ E�D�E^r¾XZEGÙJE­Yw¤�MNY}XZY·Xgu·Yw¤�E
4 F¦u\YmV�XZFwE^xyYÔ[JDvuwEGFwÙiMNYwXg[T¢£[J½ MJ¢£[JD	ø\E^xyY�C=[�ÙzXg¢�©qXg¢�Yw¤�E­¨aE^XZEGFLrgumt�[JY\E^¢¼YwXgMJrs`
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º»¢
Yw¤�E 4 E^rgV�[J½�CqMN©T¢�EGY\[zE^rZE^xyY\Fw[T¢�XgxGu�MJ¢�V
u\tvXg¢¼Y\Fw[T¢�XgxGua[T¢�EIV�E^MJr¾u�§·XZYw¤
M®rgMNFw©JEÔÙNMNFLXZEGYpO�[J½�Yw¤�Xg¢�½�EGFLFw[TCqMN©Nn
¢�EGYwX¾x 4 rgCqu xy[T¢vuwXgu\YwXg¢�©®[J½�Y\F¦MJ¢�uwXZYwXZ[T¢�npC=EGYwMJrgu��z¤�MJrZ½�nÖ½�EGFwFL[TCqMN©T¢�EGYwu��¼[JFWCqMN©T¢�EGYwX¾xmu\E^CqXgxy[T¢vV�A�xyY\[JFLu�§·¤�[Tu\E
t�FL[Jt�EGFLYwXZE^umCqM�O'xL¤�MJ¢�©JE�uwA�DvuwYwMJ¢kYwXgMJr¾rZO�§·¤�E^¢'FwE^u\Y\F¦XgxyY\E^V'Y\[×rZ[�§ÈV�XgC=E^¢�uLXZ[T¢�uÔ[JF�X¾¢'xy[T¢kYwMJxyY}§·XgYw¤'¢�[T¢	n
CqMN©T¢�EGYwXgx·u\t|MJxyEGFWrgM�OJEGFLu��	MJ¢kYwXZ½�EGFwFw[TC�MN©T¢�EGYwXgxIDvX¾MJuorgM^OJEGF¦u��¼[m6	X¾V�EmDvMNFwF¦XZEGF 4 rgC�u�[JFWu\E^CqX¾xy[T¢�V�A�xyY\[JF 4 rgCquG`
dBEGt�E^¢�V�Xg¢�©>[T¢�Yw¤�E}©JFw[�§mYw¤£xy[T¢�V�XZYwXg[T¢�Yw¤�E^uwE}C�A�rZYwX¾xy[TC=t�[T¢�E^¢kYcøwA�¢�xyYwXZ[T¢�u�CqM�O�E]6�¤�XZDvXZY�xy[TC=tvrZE]6�CqMN©Nn
¢�EGYwX¾x�uwtvXg¢�u\Y\F¦A�xyYwA�FwE^u·[T¢ V�X è�EGFwE^¢kY}rZE^¢�©JYw¤ uLxGMJrZEJ`-ÂB¢Ã[�ÙJEGFwÙ	XZEG§�XguBt�FLE^u\E^¢kY\E^V6[T¢6Yw¤�E�FLE^xyE^¢kY®t�FL[J©JFwE^uwu
[J½cMND�npXg¢�XZYwXZ[®Yw¤�EG[JFwO�Xg¢Qxy[TC>DvX¾¢�MNYwXZ[T¢Q§·XZYw¤�Cq[zV�E^rvYw¤�EG[JFwO�X¾¢�V�EGY\EGFLC�Xg¢�Xg¢�©×beX�j ¢�EG§1CqMN©T¢�EGYwX¾x�CqMNY\EGF¦XgMJrgu
beXgX�jcxy[TCqtvrZE]6=CqMN©T¢�EGYwXgxmuwY\FLA�xyYwA�FwE^u�[T¢qYw¤�EmMNY\[TCqXgxmuLxGMJrZEK� � �B��beX¾XgX�jc¤�[�§)Yw¤�E^u\E·CqMN©T¢�EGYwX¾xIu\Y\FLA�xyYwA�FLE^uoCqM^O
D�E>FLEGÙJE^MJrZE^V A�uwXg¢�©�MQuwtvXg¢	nÖt�[TrgMNFLXgfGE^V'uwxGMJ¢�¢�X¾¢�©�YwA�¢v¢�E^rgXg¢�©qC�XgxyFw[Tuwxy[Jt�EY�ØPR�ÀS2�B��beXZÙ�j·¤�[�§ÈYw¤�E�u\t|Xg¢	nÖ[JFwDvXgY
V�EGt�E^¢�V�E^¢kY}YwA�¢�¢�E^rgXg¢�©�xyFw[Tuwu­uwE^xyYwXZ[T¢�xGMJ¢ D�E=A�u\E^V6Y\[�V�EGY\E^xyY>CqMN©T¢�EGYwXguLC¿§·XZYw¤ M£xy[T¢¼ÙJE^¢kYwXg[T¢�MJr�l	«·Æ
� Á`�B�mMJ¢�V:Yw¤�E'YwA�¢v¢�E^rgXg¢�©6Yw¤�FL[TA�©T¤:u\E^C�Xgxy[T¢�V�A�xyY\[JF×MJ¢�V)[m6	X¾V�E'DvMNFwF¦XZEGFLuG`+«m¤�E�MND�npX¾¢�XZYwXZ[ xGMJrgxGA�r¾MNYwXZ[T¢�u
MNFwE®D|MJu\E^V�[T¢�Yw¤�E®V�E^¢�uwXgYpO¼nÖ½�A�¢vxyYwXZ[T¢�MJr�Yw¤�EG[JFwO×MJ¢�V£MNFwE­xGMNFwFLXgE^VQ[TA�YI§·XZYw¤×Yw¤�E®½eA�rgr nÖt�[JY\E^¢¼YwXgMJrvrgX¾¢�E^MNFLXZfGE^V
MJA�©TCqE^¢kY\E^V
tvr¾MJ¢�EW§ÔM^ÙJE�C=EGYw¤�[	V�beK�Ó�Â�¨ ¸ jc[JF Yw¤�E·ÒBFwEGE^¢�nÖ½�A�¢vxyYwXZ[T¢ � [JFwFLXg¢�©TMin � [T¤�¢	npª·[Tu\Y\[zxLhJEGF·bÖÒ}K�n
�e� ªBj�C=EGYw¤�[	VÇ`
� � ��¨W¤Ç` � A�FLf3�|Ò�`vÛÔXg¤�rgC�M^OJEGF�� � `�ÜBXZFLMJXB�	MJ¢vV�l�`�ÛÔr\çA�©JE^r.��¨W¤kO	uG`oª·EGÙ|`�ÓcEGY\YG` æ|  � �J� RT¥�bsPNRJR � j¦`
�ØP2�}l�`�Ü�E^Xg¢�fGE3�ÔÆ<`oÛW[	V�E3�ÔÂ>` � A�D�EGY\fGhiM0��7�` ¨�XZEGY\f^uLxL¤��3l-`W@�XZE3�Il�` ÛÔr»çA�©JE^r.��MJ¢�VËª­` ¸ XZE^u\E^¢�VvMJ¢�©JEGF��
l	xGXgE^¢�xyE ��æ|æ � � ßNRTHÃbsPNRJRJRkj¦`
�ØS2��d�` ¸ [JFLYwCqMJ¢�¢���l�`�Ü·E^Xg¢�fGE3�v¨�¤Ç` � A�Fwf3�|Ò�`vÛÔXg¤vrgCqM^OJEGF9��¨�¤¼OzuG`oª·EGÙ|`WÓ EGY\YG` æ|  ��Á � SJP�bsPNRJR � j¦`
� Á`�qÆ<`}Û�[	V�E3�ql�`BÜ�E^Xg¢�fGE3�
Â-` � A�D�EGY\fGhiM0�Ô7�`}¨�XZEGY\f^uwx¦¤��dl-`}@BXZE3�=Ò
`}ÛÔXg¤vrgCqM^OJEGF9�=l�`}ÛÔr\çA�©JE^r.��MJ¢�V
ª>` ¸ XZE^uwE^¢�V�MJ¢�©JEGF��|¨�¤¼OzuG`�ª·EGÙ|`|Ó EGY\YG` æ|å ��PJST¹NPNRTHÃbsPNRJRTPTj¦`
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me_ez�O

º»¢�Yw¤�Xgu�YwMJrZh­§�E�DvFLXZE]GvO®[�ÙJEGFwÙzXgEG§ËYw¤�EIxL¤�MNFLMJxyY\EGF¦Xgu\YwXgxGu MJ¢�V
MNt�t|rgXgxGMNYwXZ[T¢�uc[J½|¤�MJrg½¾npC=EGYwMJr¾rgXgxo½�EGFwFw[TC�MN©T¢�EGYwuG`
¸ EIV�XguLxGA�uwucMJ¢
MNt�t|rgXgxGMNYwXZ[T¢>[J½�Yw¤�EÔu\E^rZ½�npXg¢kY\EGF¦MJxyYwXZ[T¢-xy[JFLFwE^xyY\E^V=rZ[	xGMJr¼u\t|Xg¢>V�E^¢vuwXZYpO­MNtvt�Fw[�6�XgCqMNYwXg[T¢×bÖlzº ¡ n
Ó�l	d­jmY\['uw[TC=Eq¤�MJrZ½�npC=EGYwMJrgrgX¾x-xy[TC=t�[TA�¢vV�u��ÇMJ¢�V6MJC=[T¢�©£Yw¤�E^C Yw¤�E=V�[TA�DvrZE�t�EGFw[�Ù	u\h	XZY\E^u®ÛÔM å K�E^Æ�[n7�q3�¡ M å K�E^Æ�[n7�q��ÇlzF å K�E^Æ�[n7�q3� ¡ M å K�E^ª·E27�q���MJ¢�V�C�MN©T¢�EGYwXZY\E£beK�E ç 7 ì j¦` ¸ E=MJrguw[QC=E^¢¼YwXZ[T¢�D�FLXZE]GvO£CqX�6zE^VÙNMJrZE^¢�xyEqCqMJ¢�©TMJ¢�XZY\Eqxy[TC=t�[TA�¢�Vvu��ÇMJ¢�V uw¤�[�§5Yw¤�MNY­MJrgu\['uLA�xL¤ uwX¾C=tvrZE�Y\FLMJ¢�uwXgYwXZ[T¢6C=EGYwMJroC=[T¢�[m6	X¾V�E^u®MJu
@BX_7#MJ¢�V£ÆÃ¢f7#xGMJ¢'uw¤�[�§1¤vMJrZ½¾npCqEGYwMJrgrgXgxBxL¤�MNF¦MJxyY\EGFLXgu\YwXgxGum§·¤�E^¢�V�[Jt�E^V×§·XZYw¤QÙiMJxGMJ¢�xGXgE^uG`oº»¢�Yw¤�E®V�[TA�DvrZE
t�EGFw[�Ùzu\h	XZY\E^uB§�Eqxy[T¢�xyE^¢kY\F¦MNY\Eq[T¢ÃYw¤�E
E^rZE^xyY\Fw[T¢�Xgx
MJ¢�V6CqMN©T¢�EGYwXgx�t�Fw[Jt�EGFwYwXZE^uB[J½�Yw¤�E^u\E=xy[TC=t�[TA�¢�V�uBMJ¢�V
Xg¢�tvMNFwYwX¾xGA�rgMNFBYw¤�E=uwXZfGE=MJ¢�VÃFwE^rgMNYwXZÙJE
[JFLXgE^¢kYwMNYwXZ[T¢6[J½WYw¤�E
u\tvXg¢ÃC=[TC=E^¢¼Ywu}[J½WK�EqMJ¢vVÃÆ�[£[JF®ªmEJ`-ºú¢6MJrgr
Yw¤�E�xy[TC=t�[TA�¢�V�u·Yw¤�E-xGMJr¾xGA�rgMNYwXZ[T¢�u 4 ¢�V'M×u\tvX¾¢'C=[TC=E^¢¼Y·[J½�MND�[TA�Y�R	`ØÁ O �:[T¢�Yw¤�E-Æ�[×uwXgY\E^u·MJ¢�Vr7 � `~R
O �/[T¢<ª·E3� §·XZYw¤�MJ¢<[Jt�t�[TuwXZY\EQ[JFLXZE^¢¼YwMNYwXZ[T¢ñY\[ÃYw¤�EQFwE^u\t�E^xyYwXZÙJEQuwtvXg¢�C=[TCqE^¢kYwu�[T¢&K�E×uLXZY\E^uG` ¸ E 4 ¢�V
Yw¤�E^uwE�V�[TA�DvrgE�t�EGFw[�ÙzuwhzXZY\E^u}Y\[�D�Eq¤vMJrZ½¾npCqEGYwMJrgrgXgx��Ç§·XgYw¤ M£§WE^r¾r V�E 4 ¢�E^V6©TMNt&Xg¢6Yw¤�Equ\tvX¾¢	npA�t V�E^¢�uwXgYpO�[J½
u\YwMNY\E^u��cMJ¢�V u\Y\Fw[T¢�©�¤¼OzD�FLXgV�Xgf^MNYwXZ[T¢�MNY®Yw¤�E
K�EGFLCqX�E^¢�EGFw©JO�D�EGYp§�EGE^¢ Yw¤�E=u\tvXg¢�npV�[�§·¢ÃK�E�S`èA�cÆ�[£Á#è&b�[JF
ª·E}H`è	j7�	MJ¢vVc7#P¡é'u\YwMNY\E^uG` º»uwuwA�E^uW[J½cxL¤vMNFw©JE}[JFLV�EGFLXg¢�©>Xg¢�C�MN©T¢�EGYwXZY\E}MNFwEBMJr¾u\[-V�X¾uwxGA�uwu\E^V ` ¸ E 4 ¢�V�Yw¤�MNY
Yw¤�E-xL¤�MNFw©JE>[JFLV�EGFwE^V£t|¤�MJu\E­XguI¢�[JY·Yw¤�E­©JFw[TA�¢vV�u\YwMNY\E­u\[TrgA�YwXZ[T¢�½�[JF·Yw¤�Xgumxy[TC=t�[TA�¢vVÇ`
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EQ��(?(!~�%�8�/]�)_�~�C� "���A*�@!�@ �>��Y��( �@a3-B�"/@_NkøC0�"�:%�KÔqe-^(?( _{#�JT�H�m�E�äË

7®¢�EI[J½�Yw¤�E·CqM�ø\[JFWx¦¤�MJrgrZE^¢�©JE^u�[T¢=Yw¤�EmFL[TMJVqY\[-Cq[TrZE^xGA�rgMNF E^rZE^xyY\FL[T¢�XgxGu�X¾u Y\[­[JFw©TMJ¢�XgfGEmYw¤�E·C=[TrgE^xGA�rgMNF
DvAvXgrgV�Xg¢�©=DvrZ[	xwh	uBX¾¢kY\[£CqXgxyFL[NnÔMJ¢�VÃEGÙJE^¢¼YwA�MJrgrZOÃCqMJxyFw[Tuwxy[Jt|Xgx
xGXZFLxGA�XZYwu^`­Æ�MJ¢¼O�V�XZè�EGFwE^¢¼Y}MNt�t�Fw[TMJx¦¤�E^u®Y\[
xy[T¢¼YwMJxyYWM®uwC�MJrgr�¢¼AvC>D�EGF�[J½�Cq[TrZE^xGA�rZE^u ¤�M�ÙJEmD�EGE^¢=V�EGÙJE^rZ[Jt�E^V=Yw¤�EIFLE^xyE^¢kYoOJE^MNF¦uG`�lz[TC=EI[J½�Yw¤�EmC=EGYw¤�[	V�u
E]6	tvrZ[TXZYaYw¤�E3GvE]6�XZDvXgr¾XZYpO}[J½vYwAv¢�MNDvrZE�xy[T¢kYwMJxyYwu�Y\[­C=[TrZE^xGA�rZE^u�Miè�[JFLV�E^V
DzO>uwxGMJ¢�¢vXg¢�©Bt�Fw[JD�E^ua[JFaDvFwE^MNhIøwA�¢�xùn
YwXZ[T¢vuG`D7}Yw¤�EGFoC=EGYw¤�[	V�u A�u\EIM 4 6	E^V
xy[T¢kYwMJxyY�MNFwFLMJ¢�©JE^CqE^¢kYG` ¸ EmE^CqtvrZ[�O�¢�EG§ËY\E^xL¤v¢�X)�zA�E^u�Yw¤�MNYoxy[TC-DvXg¢�E
u\[TCqE�MJV�ÙNMJ¢kYwMN©JE^uÔ[J½ÇD�[JYw¤�YwA�¢�MNDvrZE�MJ¢�V 4 6	E^V�xy[T¢¼YwMJxyYwuG`�«m¤�E·C=EGYw¤�[zV�uWMNFwE}uwXgCqXgr¾MNF Y\[>Yw¤�E�½�MND�F¦XgxGMNYwXZ[T¢
[J½�uLXg¢�©TrZEynÖE^rZE^xyY\FL[T¢�Y\FLMJ¢vuwXgu\Y\[JFLuBA�uwX¾¢�©qYw¤�E
uw¤�MJV�[�§ÈMJ¢�©TrZE-EGÙNMNt�[JFLMNYwXZ[T¢Ç`B«m¤�E
V�EGÙ	XgxyE>t�EGFw½�[JFLCqMJ¢�xyE�xGMJ¢
D�EQCq[T¢�XZY\[JFwE^V&V�A�FLX¾¢�©'½eMND�FLXgxGMNYwXZ[T¢&MJu�§·XZYw¤<YwA�¢�MNDvrgEQxy[T¢¼YwMJxyYwu���DvA�Y>Yw¤�E�xy[T¢kYwMJxyY�©JEG[TC=EGY\FwO<X¾u 4 6	E^V��
t�FL[�Ù	XgV�Xg¢�©=©J[z[	V�C=E^x¦¤�MJ¢�XgxGMJraMJ¢�V'Yw¤�EGFLCqMJrcuwYwMNDvXgrgXZYíOJ`IÛ�MJuwE^V�[T¢�[TA�F�MND|XgrgXZYíOQY\[�C=E^MJuwA�FLE­Yw¤�E-xy[T¢vV�A�xùn
YwMJ¢�xyEB½�Fw[TC5Yw¤�E�E^MNFLrgXZEGF�u\YwMN©JE^uÔ[J½ C=[TrZE^xGAvrgMNFÇøwA�¢�xyYwXZ[T¢q½�[JFLC�MNYwXZ[T¢QMJ¢vVqYw¤�EBuwxGMJ¢�¢�Xg¢�©­t�Fw[JD�E^u�uwYwA�V�XZE^u [J½
C=[T¢�[TrgM^OJEGFLu}[J½�xy[T¢iøwA�©TMNY\E^V�C=[TrZE^xGAvrZE^u·ºBV�XguwxGAvuwu·Yw¤�E
X¾C=t�[JFwYwMJ¢�xyE�[J½oYw¤�E=CqXgxyFw[TuLxy[JtvXgx�xy[T¢kY\Fw[Tr�[J½WYw¤�E
C=[TrgE^xGA�rZEynpC=EGYwMJrÇXg¢¼Y\EGFw½eMJxyE^u���Xg¢�xGr¾A�V�Xg¢�©®Yw¤�E}uLA�Fw½eMJxyEBY\[Jt�[J©JFLMNt|¤kOQ[J½cYw¤�E®C=EGYwMJr.��½�[JFLCqMNYwXg[T¢Q[J½�xL¤�E^CqXgxGMJr
D�[T¢�V�uIMNY·Yw¤�E­Xg¢¼Y\EGFw½�MJxyE^u��vuwA�Fw½eMJxyE>V�XZè�A�uLXZ[T¢��z©JFLMJ¢¼AvrgMNFLXZYíO3��xy[T¢kYwMJCqX¾¢�MNYwXZ[T¢'MJ¢�V�Z�[JF·[�6�XgV�MNYwXg[T¢Ç`
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� A�FwY·lzY\[JhzD�Fw[ � Ä EGFwE^C>O�«aM^O	rZ[JF��vÆÃMJV�umÛ�FLMJ¢�V�D¼Oz©JE

kõ-ZiV�:�'��()�"iV*+�,����-^i �N���A*+�,��*?_�EFC0-^(HU"¾�Ë�¶�@Y�� �>���-+ 7%�(Fz{��-?d����@/"-?*+K6�,�Gm5����`�%��7i9_
m:O&s£½nÎn�#�5~�K���aR8�KV_{m5����`�%��7i

¸ XZYw¤6[TA�F­¢�EG§�rZO�V�EGÙJE^rg[Jt�E^V CqEGYw¤�[zV�� «cFLMJ¢�lzºúUÔl	«aÂÖ� � �B�cXgY}¤vMJu}D�E^xy[TCqEqt�[TuwuwXZDvrgE>Y\['C=[	V�E^r xy[TC=tvrgE]6
C=[TrgE^xGA�rgMNFoE^rZE^xyY\FL[T¢�XgxGu�V�EGÙzXgxyE^uWA�¢�V�EGF [Jt�EGFLMNYwXg[T¢�xy[T¢�V�XgYwXZ[T¢�uG`aºú¢qYw¤�Xgu t�FLE^u\E^¢kYwMNYwXg[T¢qº�§·Xgrgr�V�E^uwxyFLXZD�EÔYw¤�E
DvMJuLXgx�tvFLXg¢�xGXZt|rZE^u D�E^¤�Xg¢vV­Yw¤�EIC=EGYw¤�[	V
MJ¢�V=MNt�tvr¾XgxGMNYwXZ[T¢�u�[J½vYw¤�EIC=EGYw¤�[zV�Y\[­C=[	V�E^rzFwE^xyE^¢¼Y E]6zt�EGFLXgCqE^¢kYwMJr
V�MNYwMq½�[JF·Cq[TrZE^xGA�rgMNFmFLE^xyYwX 4 EGFLuIMJ¢�V�C=[TrZE^xGA�rgMNFmV�EGÙzXgxyE^u�V�Xgu\t|rgM^O	Xg¢�©�¢�EG©TMNYwXZÙJE-VvX è�EGFLE^¢kYwXgMJr�FLE^uwXgu\YwMJ¢�xyEJ`
«m¤�EÔ«�FLMJ¢|l	ºúUÔl	«�Â�C=EGYw¤�[	V=Xgu�DvMJu\E^Vq[T¢qV�E^¢�uwXgYpO>½eA�¢�xyYwXg[T¢�MJrzYw¤�EG[JFwO3�¼MJ¢vV=xGMJrgxGA�rgMNY\E^u�Yw¤�Emu\E^rZ½exy[T¢�uwXguwY\E^¢kY
E^rZE^xyY\FL[T¢�Xgx�u\Y\FLA�xyYwA�FLE�[J½vM}C=[TrZE^xGAvrZEWxy[TA�t|rZE^V>Y\[®S�npV�XgCqE^¢�uwXZ[T¢�MJrkE^rZE^xyY\Fw[	V�E^ua§·XZYw¤�V�X è�EGFwE^¢¼YcE^rZE^xyY\Fw[	xL¤�E^C
n
XgxGMJr�t�[JY\E^¢¼YwXgMJrgu���A�uLXg¢�©-M
½eA�rgr�MNY\[TCqXguwYwXgx}MND'Xg¢�XZYwXZ[
V�E^uwxyF¦XZt�YwXZ[T¢Q[J½cD�[JYw¤�Yw¤�E}E^rZE^xyY\Fw[	V�E^umMJ¢vVQYw¤�E­C=[TrZE^xùn
A�r¾MNF
uwY\FLA�xyYwA�FwEJ`Õ«m¤�E£xGMJrgxGAvrgMNYwXZ[T¢�u
FwEGÙJE^MJr·Xg¢�½�[JFLCqMNYwXZ[T¢&MND�[TA�Y=Yw¤�E£uwxGMNY\Y\EGFLXg¢�©�u\YwMNY\E^u��ÔY\FLMJ¢�uwC�XguwuwXZ[T¢
xy[zE�ÍQxGXZE^¢¼Ywu���E^rZE^xyY\FL[T¢�xGA�FwFLE^¢kYmMJ¢�V�¢�[T¢�E��zA�XgrgXZDvFLXgA�C3½�[JFLxyE^u�Xg¢�Yw¤�E­u\O	u\Y\E^C£`
¸ E}¤�M^ÙJE}A�u\E^VqYw¤�E�C=EGYw¤�[zV�Y\[-Xg¢¼ÙJE^u\YwXZ©TMNY\EBYw¤�E·º�1*xL¤�MNF¦MJxyY\EGFLXgu\YwXgxGu�[J½ÇMJ¢×Â·Ù	XZFLMJC
npª�MNYw¢�EGF�YíO¼t�EBC=[TrZE^xùn
A�r¾MNF�V�XZ[	V�EmMJ¢�Vqxy[TCqtvMNFwE^VQYw¤�EmYw¤�EG[JFwEGYwX¾xGMJrvFwE^uLA�rZYwu §·XgYw¤=E]6zt�EGFLX¾C=E^¢kYwMJrvV�MNYwM	`o«m¤�E·xGMJr¾xGA�rgMNYwXZ[T¢�uoFwEGÙJE^MJr
Yw¤�MNY�Yw¤�EQE^rZE^xyY\Fw[	V�EQxy[TA�t|rgXg¢�©'t|rgM^O	u>MJ¢&XgC=t�[JFwYwMJ¢¼Y­Fw[TrZE3� MJ¢�V<Yw¤�MNY�MJ¢<MJu\O	CqC=EGY\F¦Xgx�xy[TA�t|rgXg¢�©£Y\[ÃYw¤�E
E]6	Y\EGFL¢�MJrcE^rZE^xyY\Fw[	V�E^u·XgumYw¤�E­[JFLXZ©TX¾¢�[J½ Yw¤�E­FwE^xyYwX 4 xGMNYwXZ[T¢'[JDvuwEGFwÙJE^V'E]6	t�EGFLXgC=E^¢¼YwMJrgrZOJ`�«�[�Xg¢¼ÙJE^u\YwXZ©TMNY\E-Yw¤�E
Eyè�E^xyY�[J½�E^rZE^xyY\Fw[	V�E-xy[TA�t|rgXg¢�©=§�E-¤�M�ÙJE�xGMJr¾xGA�rgMNY\E^V�Yw¤�ENdts xL¤�MNF¦MJxyY\EGFLXgu\YwXgxGu�[J½oM×u\OzC�C=EGY\FLXgx­Cq[TrZE^xGA�rZE3�
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M×tv¤�E^¢¼O	rZE^¢�EynÖEGYw¤¼Oz¢¼OzrgE^¢�E-[Tr¾XZ©J[TC=EGF���½�[JF­V�X è�EGFwE^¢kYBE^rZE^xyY\Fw[	V�E=xy[TA�tvr¾Xg¢�©TuG`®K�Fw[TC Yw¤�E^u\E=xGMJrgxGA�rgMNYwXZ[T¢vu�§�E
E]6	Y\FLMJxyYIM-uLXgC=tvrZE�C=[zV�E^rv½�[JFWYw¤�EBV�Xg[zV�E�xL¤�MNFLMJxyY\EGF¦Xgu\YwXgxGuIMJu�½eA�¢�xyYwXZ[T¢�[J½ Yw¤�E}C=[TrZE^xGA�rgMNFÔxy[TA�tvr¾Xg¢�©­Y\[�Yw¤�E
E]6	Y\EGFL¢�MJr�E^rZE^xyY\Fw[	V�E^uG`»�ØS2� «m¤�E^u\E-FwE^rgMNYwXZ[T¢vu·xGMJ¢�FLMNYwXZ[T¢�MJrgXgfGE>u\EGÙJEGFLMJr�E]6zt�EGFLX¾C=E^¢kYwMJrcFwE^uwA�rgYwu��vMJ¢�VÃCqM^O£D�E
A�uwE^V£Y\[�V�E^uwXg©T¢£C=[TrZE^xGA�rgMNFmVvXZ[zV�E^uÔ§·XZYw¤£XgC=tvFw[�ÙJE^V£tvFw[Jt�EGFwYwXZE^uG`
7BYw¤�EGFcE]6	t�EGF¦XgC=E^¢¼YwuÇ[J½�¨�¤�E^¢¼OzrgE^¢�EynÖEGYw¤kO	¢¼OzrZE^¢�Eo§·XZYw¤®¢�XgY\Fw[muwXgV�E ©JFL[TA�tvum� Á`�	¤�M^ÙJE�uw¤�[�§�¢­@·EG©TMNYwXgÙJE�d}X è�EGF\n
E^¢¼YwXgMJr�ªmE^uwX¾u\YwMJ¢�xyEJ` ¸ E­¤�M�ÙJE­xGMJrgxGA�rgMNY\E^V×Yw¤�E'dus3xL¤�MNFLMJxyY\EGF¦Xgu\YwXgxGuÔ[J½a¨�¤�E^¢¼OzrgE^¢�EynÖEGYw¤kO	¢¼OzrZE^¢�E�[TrgXg©J[TC=EGFLu
§·XgYw¤qM­ÙNMNFLXZYíO=[J½�uLXgV�EG©JFw[TA�t|u��kMJ¢�V�DvMJu\E^Vq[T¢QYw¤�E^u\E�xGMJrgxGA�rgMNYwXZ[T¢vuo§�E�V�XguLxGA�uwu Yw¤�E·[JFLXZ©TXg¢=[J½ÇYw¤�E�xy[TC=tvrgE]6
E^rZE^xyY\F¦XgxGMJrÇD�E^¤�M^Ù	XZ[TA�FI[J½�Yw¤�E^uwE­u\OzuwY\E^CquG`
� � ��Æ<` Û�FLMJ¢�V�DzO¼©JE3� Ä `ÇÓo`ÇÆ�[JfG[Tu���¨a`�7BFLV�Eúø»[T¢�� Ä ` «�M�OzrZ[JF9� � `�lzY\[JhzD�Fw[D� ¨�¤¼O	uG`-ª·EGÙ|`
ÛB`  |Ì � � ¥JHiÁTR �
bsPNRJRTPTj¦`
�ØP2��lzº»U�l�«�Â-]Çd-`�l�MJ¢�xL¤�EGfynp¨a[JFwYwMJrB�a¨a`�7BFLV�Eúø»[T¢��ÇU·` Â·FwYwMJx¦¤�[�MJ¢�V Ä `clz[TrZEGF��Çº»¢kYG` Ä `�U®A�MJ¢kYwAvC ¡ ¤�E^C£`
 �Ì ��ÁkHJS�b � ÉJÉT¹Jj¦`
�ØS2� Ä `�«�M�Ozrg[JF��vÆ<`vÛ�FLMJ¢�V�DzO¼©JE3�|MJ¢�V � `|lzY\[JhzD�Fw[�`W¨�¤¼OzuG`oª·EGÙ|`~ÓcEGY\YG` æ|å �|¥J¥JßNRNÁ bsPNRJRTPTj¦`
� Á`� Ä ` ¡ ¤�E^¢���Æ<`~Â-`vªmEGE^V��|Â>`~Æ<`|ª�M^§·rZEGY\Y�� Ä `�Æ<`v«c[TA�F��|l	xGXZE^¢�xyE ��æv  � � HJHNR�b � ÉJÉJÉTj¦`
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ª·E^xyE^¢kY�E]6zt�EGFLX¾C=E^¢kYwuÔ[T¢'Yw¤�E®[JFw©TMJ¢�XguLMNYwXZ[T¢£[J½�C=[TrZE^xGA�rZE^umD�[JYw¤�DzO�V�XZFwE^xyYmCqMJ¢vXZtvA�rgMNYwXg[T¢QA�uLXg¢�©
Yw¤�E
YwXZt&[J½�MÃuwxGMJ¢�¢vXg¢�©�YwAv¢�¢�E^rgrgX¾¢�©'CqXgxyFw[TuLxy[Jt�E�MJ¢�VÕMJrgu\[ÃYw¤�Fw[TA�©T¤<u\t�[T¢¼YwMJ¢�EG[TA�u
MJuwu\E^C-DvrZO<C=E^V�XgMNY\E^V&DzO
¤¼OzV�Fw[J©JE^¢�D�[T¢�VvXg¢�©®xyE^¢kY\FLE^u�MNFLE�V�XguLxGA�uwu\E^VÇ`�ÆÃMJ¢�XZtvA�r¾MNYwXZ[T¢=[J½ rgMNFw©JEBC=[TrZE^xGA�rgE^u��¼uwAvxL¤×MJu ¡ ¥NR0�z[T¢×u\E^CqX n
xy[T¢�VvA�xyY\[JF>uwA�FL½�MJxyE^u®¤�MJu}D�EGE^¢6½�[TA�¢�VÃY\['D�E�t�[TuLuwXZDvrZE
MNY®Fw[z[TC Y\E^C=t�EGFLMNYwA�FwE=Xg¢6D�[JYw¤6MNY\Y\FLMJxyYwXZÙJE×MJ¢�V
FwEGt|A�rguwXZÙJE�C=[	V�EJ`�ÆÃMJ¢�XZt|A�rgMNYwXZ[T¢ÃXgu}MJrgu\[�t�[TuwuwXZD|rZE-XZ½WYw¤�E
½�AvrgrZEGFwE^¢�E
xGMN©JE�Xgu}C=[	V�X 4 E^V�Yw¤�FL[TA�©T¤6Yw¤�E=Xg¢	n
xy[JFwt�[JFLMNYwXg[T¢�[J½m@�MNY\[TC MJ¢�V&MJrgu\['½�[JF-E^¢vV�[T¤�E^V�FLMJr�½�AvrgrZEGFwE^¢�E^u^`×Ü�[�§�EGÙJEGFqMNY\YwMJxL¤�CqE^¢kY
[J½muwXgV�EG©JFw[TA�tvu
Xg¢v¤�XZDvXZYwuQCqMJ¢�XZt|A�rgMNYwXZ[T¢�uwA�©J©JE^u\YwXg¢�©)MÕFw[TrgrgXg¢�©<C=E^x¦¤�MJ¢�XguwCÿX¾¢�§�¤�XgxL¤+Y\FLMJ¢vuwrgMNYwXZ[T¢1MJ¢�V1Fw[JYwMNYwXg[T¢/MNFwE
xy[TA�t|rZE^VÇ`�ÂBrZY\EGFL¢�MNYwXgÙJE×C=EGYw¤�[zV�u>½�[JF=MJuwuwE^C>Dvr¾Xg¢�©�C=[TrgE^xGA�rgMNF-uwY\FLA�xyYwA�FwE^u-DvMJu\E^V<[T¢ÕV�XZFwE^xyYwXg[T¢�MJr�Xg¢¼Y\EGF\n
C=[TrgE^xGA�rgMNFIXg¢¼Y\EGFLMJxyYwXZ[T¢�uIuwAvxL¤£MJuI¤¼OzV�FL[J©JE^¢�D�[T¢vV�Xg¢�©�¤�M^ÙJE>MJr¾u\[
D�EGE^¢�Xg¢¼ÙJE^u\YwXZ©TMNY\E^V `oºúC�XgV�E}V�EGFLXZÙNMNYwXZÙJE^u
[J½}@�« ¡ dmÂ MJ¢�V)¨W« ¡ dmÂ&��CqMNY\EGFLX¾MJrgu=Xg¢¼ÙJE^u\YwXZ©TMNY\E^V:X¾¢ÕFwE^rgMNYwXZ[T¢ËY\[<C=[TrZE^xGA�rgMNF=E^rgE^xyY\Fw[T¢�XgxGu��ÔXg¢¼Y\EGFLMJxyY
Y\[�½�[JFLC xL¤�MJXg¢vu��ÇXguwrgMJ¢�Vvu�MJ¢�V6xy[TC=t|rZE]6�¢�EGYí§W[JFwh	uG`>«·¤�E^u\E
u\Y\FLA�xyYwA�FLE^uBMNFLE
uLA0ÍQxGXZE^¢¼YwrZO'xy[T¤�E^uwXgÙJE=Y\[×D�E
V�X¾u\tvrgMJxyE^V6A�uwX¾¢�©×M�uwxGMJ¢v¢�Xg¢�©�YwA�¢�¢�E^rgrgXg¢�©QCqXgxyFw[Tuwxy[Jt�E=MJ¢�V ¤�M�ÙJE�M£u\YwMNDvX¾rgXZYpO�§·¤�Xgx¦¤ÃV�EGt�E^¢vV�uB[T¢�xy[TC
n
C=E^¢vuwA�FLMNDvX¾rgXZYpO�§·XgYw¤�MJ¢ A�¢vV�EGFLrZO	Xg¢�©�r¾MNY\YwXgxyEJ`>«m¤�E�E]6	tvrZ[TXZYwMNYwXZ[T¢Ã[J½�¤kO	V�Fw[J©JE^¢6D�[T¢�V�X¾¢�©qY\[£½�[JFLC C=[JFwE
xy[TC=t|rZE]6�¢�EGYp§�[JFwhzu�XguIMJrgu\[QV�XguwxGA�uLu\E^VÇ`
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«m¤�E>u\E^MNFLx¦¤'½�[JF�¢�[�ÙJE^rcE�ÍQxGXgE^¢kY·Cq[TrZE^xGA�rgMNF·¢vMJ¢�[�§·XgFwE^uIDvMJu\E^V�[T¢�d}@BÂ3V�EGFLXZÙNMNYwXZÙJE^u��vMJ¢vV£Yw¤�E^XZFmE]6	t�EGFLX n
C=E^¢¼YwMJr�MJ¢�V�Yw¤�EG[JFwEGYwXgxGMJr�xL¤vMNFLMJxyY\EGFLXZf^MNYwXZ[T¢�� rgXZE^uBMNY�Yw¤�E
xy[JFwE
[J½�Æ�[TrZE^xGA�rgMNF}U�rgE^xyY\Fw[T¢�XgxGuG`BÛ�O'ÙzXgFwYwA�E>[J½
Yw¤�E^XgF­FwE^xy[J©T¢�XZYwXg[T¢ñMJ¢�V�uwE^rZ½¾npMJuLu\E^C>D|rgXg¢�©£t�FL[Jt�EGFLYwXZE^u��cMJu>§WE^rgr�MJu>[J½ÔYw¤�E^XZF-C=E^xL¤�MJ¢vXgxGMJr�u\YwMND|XgrgXZYíO3��d}@�Â
C=[TrgE^xGA�rZE^u·uwEGE^C t|MNFwYwXgxGA�rgMNF¦rZO×uLA�XZYwMNDvrZE­MJuBYw¤�E�MJxyYwXZÙJE=xy[TC=t�[T¢�E^¢¼Ywu·½�[JFB¢vMJ¢�[TuwxGMJrZE-E^rZE^xyY\Fw[T¢�Xgx-V�EGÙ	XgxyE^uG`
Ü�[�§�EGÙJEGF���§·¤�EGFwE^MJu-XZY®§ÔMJu-V�E^Cq[T¢�u\Y\FLMNY\E^VñYw¤�MNY­Yw¤�E�uwE^rZ½¾npMJuLu\E^C>D|rgXg¢�©£xGMNtvMNDvX¾rgXZYwXZE^u}[J½Id}@�Â CqXg©T¤kY­D�E
A�uwE^V=Y\[­§·XZFLEÔCqEGYwMJrgrgXgxÔCqMNY\EGFLX¾MJrguoXg¢=M®tvFw[J©JFLMJCqCqMND|rZEI§�M�O�� � �B�¼XZYwuoMND|XgrgXZYíO-MJu�MJ¢�Xg¢kY\F¦Xg¢�uwXgx�xy[T¢�V�AvxyY\[JF�Xgu
�zA�E^u\YwXZ[T¢�E^V�D¼OQÙiMNFLXg[TA�uÔE]6zt�EGFLX¾C=E^¢kYwMJr�FwE^uLA�rZYwu�� � �ÀP2�Ö`WdBEGt�E^¢�V�Xg¢�©-[T¢£D|MJu\E®u\E��¼A�E^¢�xyE3�vC=[TrZE^xGAvrZE®rZE^¢�©JYw¤��
MJC-DvXZE^¢¼Y�xy[T¢�VvXZYwXZ[T¢�u���uwA�DvuwY\FLMNY\E^u��vE^rgE^xyY\Fw[zV�E-CqMNY\EGFLX¾MJrgu���E]6zt�EGFLXgCqE^¢kYwu·½�[JFBYw¤�E-VvXZFwE^xyY�CqE^MJuwA�FwE^C=E^¢¼Y·[J½
Yw¤�EWV�x xy[T¢�V�A�xyYwXgÙzXZYíOBX¾¢­d}@�Â·nÖDvMJu\E^V-u\Y\FLA�xyYwA�FLE^uÇFwEGt�[JFwYcXg¢vuwA�rgMNYwXg¢�©�x¦¤�MNFLMJxyY\EGF�� � �ÀP2�B�NuwE^CqXgxy[T¢�V�AvxyY\[JF\nprgXZhJE
Y\FLMJ¢vu\t�[JFwYIxL¤�MNFLMJxyY\EGF¦Xgu\YwXgxGuK�ØS2�B�|[T¤�CqXgxBD�E^¤�M�ÙzXZ[JFK� Á`�B�|MJ¢�V�EGÙJE^¢'t�FL[�6�XgCqXZYíOQXg¢�VvA�xyE^V�uwA�t�EGFLxy[T¢�V�AvxyYwXZÙzXgYpO
�ØH2�Ö`�l�A�xL¤'M=¤zA�©JE>VvXguwxyFwEGtvMJ¢vxyOQCqXZ©T¤¼YIEGÙJE^¢¼YwA�MJrgrZO×D�E}uw[TrZÙJE^V£DzO×x¦¤�[¼[TuLXg¢�©=Y\[�Xg¢¼ÙJE^u\YwXZ©TMNY\E>§WE^rgrZnpV�E 4 ¢�E^V
C=[TrgE^xGA�rgMNF}u\Y\FLA�xyYwA�FLE^u���½�[JF®Xg¢�uwYwMJ¢�xyE>DzO�FwE^uwY\FLXgxyYwXg¢�©QYw¤�E�DvMJu\E
u\E��¼A�E^¢�xyEJ`­Â�Cq[T¢�©QYw¤�E�D|MJu\E^uB[J½�d}@�Â&�
©TA�MJ¢vXg¢�E�bÖÒ>j�Xgu�t|MNFwYwXgxGA�rgMNF¦rZO=Xg¢kY\EGFLE^u\YwXg¢�©�½�[JFÔYw¤�E}t�[TuwuwXgDvXgrgXZYíO-Y\[=u\O	¢¼Yw¤�E^uwXZfGE}xy[T¢�V�A�xyYwXgÙJE}Cq[TrZE^xGA�rgMNFÔMN©Nn
©JFwEG©TMNY\E^u�� D�E^xGMJA�u\E>[J½WXZYwu}rZ[�§!XZ[T¢�XZf^MNYwXg[T¢�t�[JY\E^¢¼YwXgMJr.��§·¤�Xgx¦¤�uwA�©J©JE^uwYwu®XZYwu·Ù	XgMNDvX¾rgXZYpO�Y\[�C=E^V�XgMNY\E
xL¤vMNFw©JE
C=[JYwXg[T¢ MJrZ[T¢�©'M£u\Y\FLMJ¢vVÇ`
ºú¢6Yw¤�X¾u�tvFwE^u\E^¢¼YwMNYwXZ[T¢�� §�E 4 FLuwY}VvXguwxGA�uwuBDvMJ¢vVÃuwY\FLA�xyYwA�FwE=½�E^MNYwA�FwE^u­[J½�C=[	V�E^r
uwX¾¢�©TrZEynpu\Y\FLMJ¢vV�E^V×©TA�MJ¢�Xg¢�E®u\YwMJxLhzu�MJ¢�V�Yw¤�E^XZFmV�EGt�E^¢vV�E^¢�xyE}[T¢�Yw¤�E®Fw[JYwMNYwXZ[T¢�MJ¢�©TrZE®D�EGYp§�EGE^¢'xy[T¢�u\E^xGA�YwXZÙJE
DvMJuwE^u:�Ø¥2�B��MJ¢�VQYw¤�E^¢Q½�[	xGA�uW[T¢×YwA�DvA�rgMNF�u\E��zA�E^¢�xyE^u�[J½aÒ�n­�zA�MNFwY\EGYwu®bÖÒBÁ¼j7��§·¤�[Tu\E�½�[JFLCqMNYwXg[T¢QXguWh	¢�[�§·¢QY\[
D�E
V�FLXZÙJE^¢�D¼OÃMJrZhNMJrgX�xGMNYwXg[T¢�uG`�ÒBÁ[�zA�MJV�F¦A�tvrZE>¤�E^rgX�6�¢�MJ¢�[�§·XZFwE^u}xy[T¢�uLXgu\YB[J½Wu\YwMJxLhJE^V�tvrgMJ¢vMNFB¤¼OzV�Fw[J©JE^¢	n
D�[T¢�V�E^V�©TA�MJ¢�Xg¢�E=Y\EGY\F¦MJC=EGFLuG`T7}A�F-Xg¢kÙJE^uwYwXZ©TMNYwXZ[T¢�u-MNFwE�DvMJuwE^V�[T¢�t|rgMJ¢�EynÖ§ÔM^ÙJE×tvu\E^A�V�[Jt�[JY\E^¢¼YwXgMJrod}K�«
xGMJrgxGAvrgMNYwXZ[T¢�u>[J½mt�EGFLXZ[	V�Xgx
u\Y\FLA�xyYwA�FwE^uG` ¡ [T¢vxyEGFL¢�Xg¢�©6ÒBÁD� [TA�F>FLE^uwA�rZYwu"�~¹m�Ôuw¤�[�§2Yw¤�MNY�rg[T¢�©�§·XgFwE^u­½�[JFLC
MJ¢�V�MNFwE®u\YwMND|rZE�§�XZYw¤QX¾¢�xy[JFwt�[JFLMNYwXZ[T¢Q[J½�C=EGYwMJr�XZ[T¢vuG` ¸ E®t�FwE^u\E^¢¼YÔYw¤�E^XZF�E^rZE^xyY\Fw[T¢�XgxBDvMJ¢vVQu\Y\F¦A�xyYwA�FwE}MJ¢�V
V�X¾uwxGA�uwu>Yw¤�E£Xg¢kY\EGFLt�FwEGYwMNYwXZ[T¢ÕXg¢<Y\EGFLCqu�[J½mEyè�E^xyYwXZÙJE£§·XgV�EynÖDvMJ¢�V�©TMNtÕu\E^CqXgxy[T¢vV�A�xyY\[JFLuG`6º»¢<uwtvXZY\E×[J½mYw¤�E
rZ[	xGMJrgXZfGE^V6x¦¤�MNFLMJxyY\EGF�[J½�Yw¤�E=E^rZE^xyY\FL[T¢ §�M�ÙJE�½eA�¢�xyYwXZ[T¢vu
beVvA�E
Y\[£Yw¤�E=t�[¼[JF�­�n*­ËuwA�t�EGFLt�[TuLXZYwXZ[T¢��Ø¥2��j7��Yw¤�E
xGMJrgxGAvrgMNY\E^V=V�E^¢�uwXgYpO­[J½�u\YwMNY\E^uoXgu�xy[T¢�uwX¾u\Y\E^¢kY�§·XgYw¤�M}C=[	V�E^rz[J½|M®uwE^CqXgxy[T¢�V�AvxyYwXg¢�©�¢vMJ¢�[�§·XgFwE3�J§·¤�Xgx¦¤-¤�[Tu\Ywu
Eyè�E^xyYwXZÙJE-x¦¤�MJ¢�¢�E^r¾uI½�[JF·E^rZE^xyY\Fw[T¢fZi¤�[TrgE>C=[JDvXgr¾XZYpOJ`
� � ��U·`vÛ�FLMJA�¢��H;
`�U�X¾xL¤�E^¢���Þ-`�l	XgÙiMJ¢���MJ¢�VÃÒ�`vÛ�E^¢	n(;o[Tu\EGtv¤��v@�MNYwA�FwE-SJÉ � ��¹J¹NH�b � ÉJÉJßTj¦`
�ØP2��¨a` Ä `�d�Eq¨�MNDvrg[D�cK�` Æ�[JFwE^¢�[NnpÜ·EGFwFLEGFw[D� Ä ` ¡ [TrgxL¤�EGFw[D� Ä `cÒÏ9[TCqEGf�Ü·EGFLFwEGFw[D�c¨a`cÜ�EGFwFwEGFw[D��Â>`~Æ<` ÛÔMNF�9[D�
¨a`�7BF¦V�EúøE9[T¢�� Ä `~Æñ`�lz[TrZEGF���MJ¢�V�Um`�Â�FwYwMJxL¤�[D��¨�¤¼Ozu^`oªmEGÙ�`�Ó EGY\YG`ÔßJHR��ÁkÉJÉJP�bsPNRJRJRkj¦`
�ØS2��d�`v¨a[JFLMNYw¤��vÂ>`|ÛWEGfGFLOTMJV�Xg¢���l�`�V�E=1 FLXZE^u���MJ¢vV ¡ `�dBEGh¼hJEGF9�|@BMNYwA�FwE­ÁTRTSR��¥JSJH�bsPNRJRJRkj¦`
� Á`��Ü-` n ¸ `|K�Xg¢�h×MJ¢�V ¡ `|l	x¦¤cç[T¢�E^¢¼D�EGFw©JEGF��v@BMNYwA�FwE>SJÉJßR�|ÁTRk¹'b � ÉJÉJÉTj¦`
�ØH2��Â-` ;�` � MJuwA�Cq[�ÙY�TÆñ` � [	xGXgMNh!�kl�`TÒ}A�EGFL[T¢��JÛ�`NªmE^AvrZEGY���1-`~«®`V1 [TrZhJ[�Ù!�kd�` 1�` � rgXg¢�[�Ù!�NMJ¢�V�Ü>`NÛ�[TA�xL¤vXgMNY��
l	xGXgE^¢�xyE>PJÉ � ��PJßNRÃbsPNRJR � j¦`
�Ø¥2��ª>`vd}X K�E^rgX¾xyE3�vÂ>` ¡ MJrZfG[TrgMNFLX.��U·`�Æ�[Tr¾Xg¢�MNFLX.��MJ¢�V�Â>`|Ò}MNFLD�E^uLX.��¨�¤¼Ozu^`oªmEGÙ�`�Û/¥JHR�vRNÁkH � RNÁ bsPNRJRTPTj¦`
�~¹m��Â-` ¡ MJrgfG[TrgMNFLX.��ª­`|dBXcK�E^rgXgxyE3�vU·`�Æ�[Tr¾Xg¢�MNFLX.��MJ¢�V�Â>`|Ò}MNFLD�E^uLX.��Â·tvtvrs` ¨�¤¼Ozu^`oÓ EGY\YG`�ßNR0��SJSJS � bsPNRJRTPTj¦`
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¨��`§�³���Ç�|HÝÑ�~��ª!�
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Y\[TCqMJ¢�EGh�{Bt|M	`~CquwAÇ`ØE^V�A ¤¼Y\Y\t ]ÀZ
Z�§m§m§>`ØtvM	`~CquwAÇ`ØE^VvAfZ-Y\[TCqMJ¢�EGh�Z
«·¤�EWE^rgE^xyY\Fw[T¢�XgxÔu\Y\FLAvxyYwA�FwE�[J½|xGMNFwD�[T¢	nÖDvMJuwE^V�¢vMJ¢�[JYwA�D�E^u�Xgu�¢�[�§Ë§�E^rgrzE^u\YwMNDvrgXguL¤�E^VÇ`cÛÔMJrgrgX¾u\YwXgx�xy[T¢vV�A�xùn

YwMJ¢�xyEBD�E^¤�M^Ù	XZ[JFW[JDvu\EGFwÙJE^V×Xg¢qxGMNFwD�[T¢×¢�MJ¢�[JYwA�D�E^uoV�EGFLXZÙJE^uW½�Fw[TC�Yw¤�E�xyFL[TuwuwXg¢�©>[J½ÇYp§�[
xy[T¢vV�A�xyYwXZ[T¢�DvMJ¢�V�u
MNYIYw¤�E®K�EGF¦CqX�t�[TX¾¢kYG` ÞB¢�E]6zt�E^xyY\E^V�Y\FLMJ¢vu\t�[JFwYWD�E^¤�M�ÙzXg[JFÔxGMJ¢£MNF¦Xgu\E}½�FL[TC7Yw¤�E}x¦¤�MJ¢�©JE^umX¾¢�Yw¤�E}E^rZE^xyY\FL[T¢�Xgx
u\Y\F¦A�xyYwA�FwEqMNY­Yw¤�E�K�EGFLCqX�rZEGÙJE^r §·¤�E^¢ñuwA�xL¤ñ¢�MJ¢�[JYwA�D�E^u®MNFwE�V�EG½�[JFLCqE^V��c[JF­§�¤�E^¢ Yw¤�E^XZF­x¦¤�E^CqXgxGMJrWxy[TC
n
t�[TuwXZYwXg[T¢QXguIx¦¤�MJ¢�©JE^VÇ`W«m¤�E®xy[TC=t�EGYwXZYwXZ[T¢×D�EGYp§�EGE^¢£Yw¤�E­K�EGF¦CqXÇuwA�Fw½eMJxyE­V�EG½�[JFLCqMNYwXZ[T¢�V�A�EBY\[qMJ¢�MNt�tvrgXZE^V
CqMN©T¢�EGYwXgx 4 E^r¾VËMJ¢�V:M�uwY\FLA�xyYwA�FLMJrmYp§·XguwY�CqM^O)rgE^MJV)Y\[<MJ¢�A�¢�E]6	t�E^xyY\E^VË©TXgMJ¢¼YQCqMN©T¢�EGY\[	xy[T¢�V�AvxyYwMJ¢�xyE
Xg¢ÃxGMNFwD�[T¢6¢�MJ¢�[JYwA�D�E^u�� � �Ö`­º»¢6¤�EGY\EGFw[Tu\Y\FLAvxyYwA�FwE^V6¢�MJ¢�[JYwA�D�E^u���tvMNFwYwrgO 4 rgrZE^V�u\YwMNY\E^u­MNY}Yw¤�E=Xg¢¼Y\EGFw½eMJxyE�[J½
xGMNFwD�[T¢£MJ¢�V�D�[JFw[T¢�¢�XgY\FLXgV�E}u\EG©TC=E^¢¼YwumCqM�O×MJx��zA�XZFwE®M
t�EGFLCqMJ¢�E^¢kYICqMN©T¢�EGYwX¾x®C=[TC=E^¢¼YG`WdBEGt�E^¢�V�Xg¢�©�[T¢
Yw¤�E�MNY\[TCqXgx-MNFwFLMJ¢�©JE^C=E^¢¼Y���MNFwYwX 4 xGXgMJr¾rZOQ½�[JFLC=E^V ¡ ZiÛÔ@3uwA�t�EGFLrgMNY\YwX¾xyE^u·CqM�O£E]6	¤�XgDvXZYmMJ¢ÃXZYwXg¢�EGFLMJ¢¼YI½�EGFwFw[Nn
CqMN©T¢�EGYwXgxBD�E^¤vM^Ù	XZ[JF:�ØP2�Ö`�ºú¢Q[JYw¤�EGFIMJrgr npxGMNFwD�[T¢×¢�MJ¢�[Tu\Y\F¦A�xyYwA�FwE^u��zt�FwE^uwE^¢�xyE�[J½axGMNFwD�[T¢�F¦MJV�XgxGMJrgu�CqM^O×rZE^MJV
Y\[�½�EGFLFw[TCqMN©T¢�EGYwXgx�D�E^¤�M^Ù	XZ[JF�§·XZYw¤QM-¤�Xg©T¤ ¡ A�F¦XZEmY\E^C=t�EGFLMNYwA�FLEd�ØS2�B��MJ¢×XgC=t�[JFwYwMJ¢¼YWu\Y\EGt£Xg¢�Yw¤�EBVvXZFwE^xyYwXZ[T¢
[J½�u\tvXg¢¼Y\Fw[T¢�X¾xGuG`
� � ��lzY\EGÙJE^¢ ¸ `~d�`mÛÔMJXgrZEGO3��d}M�ÙzXgV*«�[TCqMJ¢�EGhY�ë;o[TA�¢�©Nn � O	A�¢ � §�[T¢���MJ¢�V ¡ [Tr¾Xg¢ Ä `IÓcMJC-D�EGFLY��}Ò}XgMJ¢¼Y
CqMN©T¢�EGY\[Nnpxy[T¢�V�A�xyYwMJ¢�xyE
Xg¢�Yí§·Xgu\Y\E^V'xGMNFLD�[T¢�¢�MJ¢�[JYwA�D�E^u���U�A�Fw[Jtv¤¼OzuG`oÓcEGY\YG`WHJÉR��¹NH�bsPNRJRTPTj¦`
�ØP2� Ä Xg¢ ¡ ¤�[TX.�f;o[T¢�©NnpÜ·O	A�¢ � XgCg� � ` Ä ` ¡ ¤�MJ¢�©D� MJ¢�V6d}M^Ù	XgV «�[TCqMJ¢�EGhY�ÇºíYwX¾¢�EGFLMJ¢¼Y�½�EGFwFw[TCqMN©T¢�EGYwXguwC¿Xg¢
¤�EGY\EGFL[Tu\Y\FLA�xyYwA�FLE^V ¡ ZiÛÔ@!¢�MJ¢�[JYwA�D�E^u­beuwA�D|CqXZY\Y\E^V£½�[JFmtvA�D|rgXgxGMNYwXZ[T¢|j¦`
�ØS2��Â�¢�V�FwE^X�1�`|ªm[	V�E3��U�A�©JE^¢�E
Ò�`�Ò}MJC�MJrZO3��ÂB¢�V�FLEG§ÈÒ�` ¡ ¤�FLXgu\YíO3��lzY\EGtv¤�E^¢�«®`vÜ�O	V�E3�|ª·[JD�EGFLY}Ò�`�U�rgrgXZn
CqMJ¢�� Û�MNFLFwO�Ó�A�Yw¤�EGF\npd}M^Ù	XZE^u���Â�¢�MNY\[Tr¾X�ºù`�1 E^Xg¢�©JEGF�� Ä [T¤�¢�Ò}XgMNt|Xg¢kY\f^MNh	Xgu�� Ä [T¤�¢6Â�¢vV�Fw[TA�rgMNh	Xgu���@�[¼EúøwA�¢�©
¨�MNFwhY�cÆÃXg¢�M·;o[¼[T¢���l	M�ÙiMJu­Û�EGFwD�EGF�� Ä Xgu\[z[T¢Ãºú¤�C[� U�X øwXQ7}uwM^§ÔM0��MJ¢vV dBM�ÙzX¾V�«c[TC�MJ¢�EGh!��K�EGFwFw[TCqMN©T¢�EGYwXgx
xGMNFwD�[T¢'¢vMJ¢�[J½�[TMJC÷beuwA�DvCqXgY\Y\E^V£½�[JF·tvA�DvrgX¾xGMNYwXZ[T¢|j¦`
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NÃ·½!´3²�� ¾¹¯� B²A³E
� B²AÌ
óY��ÅD³�ª!�E¬1´1ß5Ó���³_} Â�¦��{zc|c��ÅDª!ªnÂ�ÄC��²�³�ª2±¡¬PYnÂ�Ì���¼V�~���_ª~}HÂ��~���©ÚÖ��¨dª!���~ª2±

K�[JFqD�[JYw¤Õ½�A�¢vV�MJC=E^¢¼YwMJrWFLE^MJu\[T¢�u=MJ¢�VÕt�[TuwuwXgDvrZE�E^rgE^xyY\Fw[T¢�Xgx�MNt�tvr¾XgxGMNYwXZ[T¢�u�� Yw¤�EGFwE'Xgu
M6DvXZ©6Xg¢¼Y\EGFwE^u\Y
Xg¢+C=E^MJuwA�FLXg¢�©ñMJ¢vV�A�¢vV�EGFLu\YwMJ¢�VvXg¢�©�E^rZE^xyY\FL[T¢�Y\F¦MJ¢�u\t�[JFwYQMJxyFL[Tuwu×[JFw©TMJ¢�XgxÃC=[TrZE^xGA�rgE^uG`ÈÜ�[�§�EGÙJEGF��}V�A�E
Y\[ Yw¤�E'X¾CqC=E^¢�u\E�xL¤vMJrgrZE^¢�©JE^u=Xg¢Õxy[T¢¼YwMJxyYwXg¢�©ñ¢vMJ¢�[TC=EGY\EGF\npuwXgfGE^VÕ[JD	ø»E^xyYwu���M6xy[T¤�EGFwE^¢¼YqtvX¾xyYwA�FwE�¤�MJu=¢�[JY
OJEGY'E^CqEGFw©JE^VÇ`0Ü�EGFwE�§�E�MJV�V*Y\[)Yw¤�E E]6zt�EGFLXgCqE^¢kYwMJr®V�MNYwM:MJ¢�V*t�FwE^uwE^¢kY£FwE^uLA�rZYwu�[T¢/C=E^MJuLA�FwE^C=E^¢¼Ywu
[J½ tv¤�E^¢kO	rZE^¢�EynÖDvMJuwE^V'[JFw©TMJ¢�X¾x>C=[TrZE^xGAvrZE^um§·XgYw¤'uwXZfGE^u�D�EGYp§�EGE^¢ � MJ¢�V � R`þGH `�Â!Yw¤�FwEGEynÖY\EGFLCqX¾¢�MJrcV�EGÙ	XgxyE
©JEG[TC=EGY\FLO>§ÔMJu�E^CqtvrZ[�OJE^V�§·XgYw¤>M�Yw¤�Xg¢>¢vMNYwXZÙJE�MJr¾A�CqXg¢�X¾A�C1©TMNY\EÔ[�6�XgV�E�Y\[BMJx¦¤�XZEGÙJEIMJu�¤�XZ©T¤­©TMNY\EÔEyè�E^xyYwu MJu
t�[TuwuwXgDvrZEJ`�«·¤�E·rZ[T¢�©-C=[TrZE^xGA�rZE^u�§WEGFLE·xy[T¢�¢�E^xyY\E^V×Y\[>tvFwEG½�MNDvFLXgxGMNY\E^V=©J[TrgV�E^rZE^xyY\Fw[	V�E^uW§·XZYw¤=©TMNtvuWD�EGYp§�EGE^¢
H}MJ¢�V � R`þGHõ�T§·¤�XgrgEWYw¤�E�uw¤�[JFwY C=[TrZE^xGAvrZE^u�§WEGFLE 4 FLu\Y CqMJV�EIY\[­½�[JF¦C5u\E^rZ½�npMJuwu\E^C-DvrZE^V=C=[T¢�[TrgM^OJEGFLuo[T¢=[T¢�E
E^rZE^xyY\FL[zV�EQD�EG½�[JFwE�EGÙiMNt�[JFLMNYwXg¢�©�Yw¤�E�uwE^xy[T¢�VñE^rgE^xyY\Fw[zV�E�[T¢�Y\[Jtc`'@·[T¢�EQ[J½IYw¤�EQCq[TrZE^xGA�rZE^u-Xg¢kÙJE^uwYwXZ©TMNY\E^V
uw¤�[�§�E^V&MÃu\Y\Fw[T¢�©�©TMNY\E�Eyè�E^xyYG` Ü�[�§�EGÙJEGF��WM�§WE^MNh<©TMNY\E�Eyè�E^xyY=xy[TA�rgVñD�E�[JDvu\EGFLÙJE^V<½�[JF
M � R`þGH rZ[T¢�©
C=[TrgE^xGA�rZEJ`
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ÞV��ª�÷�ª2³Q{:�~}H±¡ª2¬1´ ú � å ÂGhK³��~|~´VÌ��~È��~��³��~|~�×�~|H� å � ç Â��~����
���}H±¡³���Ã�ª2±¡¬]³_} å

ú kù%�µ3sBjL(H%��! �iÖN7�D/"*+-+*+CD*A�"CA���
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�
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ÞBuwXg¢�©�Yw¤�E 4 FLu\Y»nÖt�FLX¾¢�xGXZtvrZE=uwxyFLEGE^¢�E^V � [JFwFLXg¢�©TMin � [T¤�¢	npªm[TuwY\[JhJEGF£bÖl �e� ªBj­C=EGYw¤�[	Vñ½�[JF�Yw¤�E�E^rZE^xyY\FL[T¢�Xgx
u\Y\F¦A�xyYwA�FwEqxGMJrgxGAvrgMNYwXZ[T¢�u}§�Eq¤�M^ÙJE×Xg¢¼ÙJE^u\YwXZ©TMNY\E^V Y\FLMJ¢vu\t�[JFwY®t�Fw[Jt�EGFwYwXZE^uB[J½ÔMNY\[TCqXgxquLXZfGE^V�¢�MJ¢�[	xy[T¢¼YwMJxyYwuG`
¸ Em¤�M�ÙJEmC=[	V�E^rZE^V-Yw¤�EI¢�MJ¢�[	xy[T¢kYwMJxyYwu DzO-uL¤�[JFwY�MNY\[TCqXgxIxL¤vMJXg¢�ua[J½ ¡ [D� ¡ A��JÂ�r	MJ¢�V�l	XzMNY\[TCqu�E^C-D�E^V�V�E^V
D�EGYp§�EGE^¢'CqMN©T¢�EGYwXgx­u\E^CqXZnpXg¢ 4 ¢�XgY\E ¡ [vb � RJRkjmrZE^MJV�uG`o«m¤�E}Ó�MJ¢�V�MJA�EGFI½�[JFLCqMJr¾XguwC MJV�MNt�Y\E^V£½�[JFmYw¤�E-l �e� ª
C=EGYw¤�[zV&§ÔMJu�Avu\E^VñY\[ xGMJrgxGAvrgMNY\E£xy[T¢�V�A�xyYwMJ¢�xyE£MJ¢�V&CqMN©T¢�EGY\[JFLE^uwXgu\YwMJ¢�xyEñbeÆÃªBj-MJu
MÃ½�Av¢�xyYwXZ[T¢<[J½mYw¤�E
E^rZE^xyY\FL[T¢
E^¢�EGFw©JO-X¾¢>Yw¤�EÔFwEG©TXg[T¢�2 ��� H�:~s �����=����� H�:~s8¢�E^MNFwDzO­Yw¤�EIK�EGF¦CqX	rZEGÙJE^rs` ¸ EÔ½�[TA�¢vV-Yw¤vMNY�C�MN©T¢�EGYwXgx
rZE^MJVvuWFLE^uwA�rZY�Xg¢QM�xy[TC=tvr¾XgxGMNY\E^V×E^¢�EGFw©JOQV�EGt�E^¢vV�E^¢�xyE·[J½cYw¤�E®CqXg¢�[JFLXgYpO=xy[T¢�V�A�xyYwMJ¢vxyEBD�[JYw¤×½�[JFÔC�MN©T¢�EGYwXgx
¡ [×xL¤�MJX¾¢�u�MJ¢vV�x¦¤�MJXg¢�u·½�[JFLCqE^V�½�Fw[TC ¢�[T¢�CqMN©T¢�EGYwX¾xQb ¡ A���ÂBr.��l	X�jIMNY\[TCquG`�ºíY�§·Xgrgr D�E�uw¤�[�§·¢'Yw¤�MNY}ÆÃª
XguIuwE^¢�uwXZYwXZÙJE®Y\[�©JEG[TC=EGY\FwO'MJ¢�V'x¦¤�E^CqXguwY\FwOQ[J½�Yw¤�E­xy[T¢vu\Y\FLXgxyYwXZ[T¢ `oÆ�ª#FLMNYwXZ[TuI[J½oPNR'2&HNR9��MNFwE­[JDvYwMJXg¢�E^V
½�[JF ¡ [D� ¡ A��¼ÂBr|MJ¢vV�l	X�xL¤vMJXg¢�uWD�EGYí§WEGE^¢ ¡ [
rZE^MJV�u�MNY�Yw¤�EBK�EGFLCqX|E^¢�EGFw©JOJ`�ÆÃª1FLMNYwXZ[TuWEGÙJE^¢�¤�XZ©T¤�EGF�Yw¤�MJ¢
HNR9�þMNFwE­[JD�YwMJXg¢�E^V�½�[JF�E^¢�EGFw©TXZE^umMND�[TA�Y'2�R � S�:~s7D�E^rZ[�§*Yw¤�E>K�EGFLCqXcrZEGÙJE^rs`
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qK��qV�Qfg-?(^(\/
j2>�KV/7-. �/G~·%�8��3�:%3*B�3�7KV_V@DK��!U�%�(^(�LGd���_ÇE��"-^/"*B��(�E�P�Îc�f@�~{_wz�O

ºcuL¤�MJrgrzV�XguwxGA�uLucYw¤�EÔ©JFw[TAv¢�V-uwYwMNY\EIt�Fw[Jt�EGFwYwXZE^u�[J½|M�ÑØ½�EGFwFw[TCqMN©T¢�EGYan uwA�t�EGFLxy[T¢vV�A�xyY\[JF^ÑN¤�EGY\EGFw[Tu\Y\F¦A�xyYwA�FwEÔ[T¢
Yw¤�E�DvMJuwXgu�[J½ M>u\E^C�XgxGrgMJuwuwX¾xGMJr�Yw¤�EG[JFwO=½�E^MNYwA�FLX¾¢�©­E]6�xL¤�MJ¢�©JE}u\tvr¾XZY\YwXg¢�©­Xg¢�Yw¤�E·½�EGFwFw[TC�MN©T¢�EGY�MJ¢vVqE^rZE^xyY\Fw[T¢�n
E^rZE^xyY\FL[T¢qMNY\Y\FLMJxyYwXZ[T¢qX¾¢�uLA�t�EGFLxy[T¢�V�A�xyY\[JF�` ¸ E·¤�M�ÙJEmu\[TrZÙJE^V
Yw¤�EmuwtvXg¢>n t�[Tr¾MNFLXZfGE^V�U�XgrZE^¢¼D�EGFw©JEGF�E��¼AvMNYwXZ[T¢�u
Y\[J©JEGYw¤�EGF�§·XZYw¤
Yw¤�E·Æ�M!6	§�E^rgrsÑ~u E��zA�MNYwXZ[T¢ÃbeÂ�C=t�EGFwEJÑ~u�rgM^§Bj�½�A�r¾rZO>u\E^rZ½�npxy[T¢�uwX¾u\Y\E^¢kYwrgOJ` ¸ EB¤�M^ÙJE�½�[TAv¢�V
Yw¤�MNY
V�A�E'Y\[<tvFw[�6�XgCqXZYíOÕEyè�E^xyY�Yw¤�EÃK�A�rgV�E�n�K�EGFLFwE^rmn=ÓcMNFLhzXg¢Ën�7BÙTx¦¤�Xg¢�¢�XghJ[�Ù8b=�������>j=n�rgXghJE�u\YwMNY\E¥� � �ÀP2�
Xgu-FwE^MJrgXgfGE^V<Xg¢&uwA�x¦¤<MÃ¤�EGY\EGFw[TuwY\FLA�xyYwA�FwEJ`6ºúY�C�MJ¢�XZ½�E^u\Ywu-XgYwu\E^rZ½mXg¢ñ[TuwxGXgrgrgMNY\[JFLO D�E^¤vM^Ù	XZ[JF-[J½·Yw¤�EQt|MJXZFLXg¢�©
MJC=t|rgXZYwA�V�EIXg¢���ý MJ¢�VQu\t�[T¢kYwMJ¢�EG[TAvuwrZO�©JE^¢�EGFLMNY\E^V�xGA�FwFwE^¢¼Y�beMJ¢�V×CqMN©T¢�EGYwX¾x 4 E^rgV�jaXg¢qYw¤�E·©JFw[TA�¢�VQu\YwMNY\E
[J½IYw¤�E×u\O	u\Y\E^C �ØSR�ØÁ`�Ö`�º­uw¤�MJrgr�V�XguwxGA�uLu®Yw¤�E�tvFwE^u\E^¢�xyEQ[J½mYw¤�EQÂB¢�V�FLEGEGÙÃD�[TA�¢vV�u\YwMNY\E^u�� Yw¤�EQt�[TuwXZYwXZ[T¢ [J½
§·¤vXgxL¤�xGMJ¢<D�EqYwA�¢�¢�E^V E^XZYw¤�EGF-D¼O E]6�xL¤�MJ¢�©JE×u\t|rgXZY\YwXg¢�©�[JF�D¼O6Yw¤�X¾xwh	¢�E^uwu­[J½IYw¤�E�½�EGFwFw[TCqMN©T¢�EGY�� MJ¢�V<XZYwu
FwE^r¾MNYwXZ[T¢qY\[�Yw¤�E}xGA�FwFwE^¢¼YWMJ¢�VQYw¤�E�tvMJXZFLXg¢�©­MJC=tvrgXZYwAvV�EJ`�ºouL¤�MJrgr�MJrguw[�uw¤�[�§1¤�[�§+Yw¤�E·E^r¾MJu\YwXgxBV�Xgu\[JFLV�EGF�MJ¢�V
4 ¢vXZY\E}Y\FLMJ¢�u\tvMNFLE^¢�xyOQ[J½�Yw¤�E­X¾¢kY\EGFw½eMJxyE>Xg¢EG|A�E^¢�xyE}Yw¤�E��������3tv¤�MJu\E­Xg¢�Yw¤�E­u\OzuwY\E^C£`
� � ��¨a`vKvA�rgV�E3��Â-`vK�EGFwFLE^r.��¨�¤¼Ozu^`�ªmEGÙ�` �¼¯�Ì �vÂ}HJHNR�b � ÉJ¥iÁ¼j¦`
�ØP2��Â-`vÓ�MNFwhzX¾¢��~;�`�7}ÙTxL¤�Xg¢v¢�XZhJ[�ÙY�|lz[�Ù|`�¨W¤kO	uG` Ä U�«m¨ ��Ê ��¹N¥JP'b � ÉJ¥JHTj¦`
�ØS2��Æ<` � F¦M^§·XZE^x��|Û�`|Óo`|ÒBOÇç[JF\è�O3� Ä `vK�`�ÂB¢�¢�EGY\Y��v¨W¤kO	uG`�ª·EGÙ|`�¹  |  � � ¹NPJHNRTHÃbsPNRJRTPTj¦`
� Á`��Æ<` � F¦M^§·XZE^x��|Û�`|Óo`|ÒBOÇç[JF\è�O3� Ä `vK�`�ÂB¢�¢�EGY\Y���tvFwEGt�FLXg¢¼YIxy[T¢�V	npCqMNY¡ZiRTPNRk¹ � SJHz`
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�m�G���u�#�P�#���a���&�g�)���#�G�\���e�!�G�n�-�#�k�G�#�����u� �9�

º»¢kY\EGFL½�MJxyE^u�tvrgM�O×MqxyF¦A�xGXgMJr�Fw[TrZE-Xg¢£¢�MJ¢�[TuwxGMJrgE­E^rZE^xyY\Fw[T¢�X¾x®V�EGÙzX¾xyE^uG`�«m¤�E-u\tvXg¢	npV�EGt�E^¢vV�E^¢�xyEB[J½�E^rZE^xyY\FL[T¢�Xgx
Y\FLMJ¢vu\t�[JFwYBMJxyFL[Tuwu­MJ¢ Xg¢¼Y\EGFw½eMJxyEqXgu}MJ¢6E^uwu\E^¢¼YwXgMJr�E^rZE^C=E^¢¼Y®Xg¢6A�¢�V�EGFLuwYwMJ¢�V�Xg¢�©�©TXgMJ¢kY­C�MN©T¢�EGY\[JFwE^uwXguwYwMJ¢�xyE
Xg¢Ër¾M^OJEGFwE^V)CqEGYwMJrgrgXgx�u\Y\FLAvxyYwA�FwE^u=MJ¢�VËFLE^rgMNY\E^VÕEyè�E^xyYwu×uwA�x¦¤ËMJu=t�[TXg¢¼Y
xy[T¢¼YwMJxyY�Â�¢�V�FwEGEGÙñFwE]G|E^xyYwXZ[T¢)MNY
K�EGFLFw[TCqMN©T¢�EGY¡ZJl	A�t�EGF¦xy[T¢�V�A�xyY\[JF>xy[T¢¼YwMJxyYwuG` ¸ E�¤vM^ÙJEqV�EGÙJE^rZ[Jt�E^V M£C=EGYw¤�[zV6DvMJuwE^V6[T¢ 4 FLu\Y»nÖt�F¦Xg¢�xGXZtvrgE^u
V�E^¢vuwXZYpO-½�Av¢�xyYwXZ[T¢�MJrzYw¤�EG[JFwO
MJ¢�V
Yw¤�EIYwXg©T¤kY»nÖDvX¾¢�V�Xg¢�©BrgXg¢�E^MNFwnpC-A0Í×¢	nÖYwXg¢-[JFwDvXZYwMJr	uwA�FL½�MJxyE�ÒBFLEGE^¢ÇÑ~u ½eA�¢�xyYwXZ[T¢
C=EGYw¤�[zV>Y\[�xGMJrgxGA�r¾MNY\EWYw¤�EWu\tvXg¢	npV�EGt�E^¢vV�E^¢kYÇXg¢¼Y\EGFw½eMJxyEWFLE^uwXgu\YwMJ¢�xyE^uc½�[JF�Xg¢¼Y\EGFw½eMJxyE^u�uwAvxL¤>MJu ¡ [nZ ¡ A��iK�E2Z ¡ F��
¡ A�ZiÂ·©BMJ¢�V ¡ AfZi@�D `adBX¾u\[JFLV�EGFaXguÇY\FwE^MNY\E^V�DzO}CqE^MJ¢�u [J½�rgMNFL©JE�rgMNY\EGFLMJr¼uwA�t�EGFLxyE^rgrgu^` ¸ XZYw¤�[TA�Y�Xg¢¼Y\Fw[	V�A�xGXg¢�©
MJ¢¼OQ½�FwEGE}tvMNFLMJCqEGY\EGFLu����zA�MJ¢kYwXgYwMNYwXZÙJE­MN©JFwEGE^C=E^¢¼Y·§·XgYw¤QE]6	t�EGFLXgC=E^¢¼YÔXguÔ[JD�YwMJXg¢�E^V `�U�ÙJE^¢'XgV�E^MJr�Xg¢¼Y\EGFw½eMJxyE^u
xGMJ¢�¤�M^ÙJE­ÙJEGFLO�rg[�§/Y\FLMJ¢vuwCqXguwuLXZ[T¢×§·¤�Xgx¦¤£CqM^O�D�E­Xg¢�xyFwE^MJuwE^V£D¼O�V�Xguw[JFLV�EGF^`
¸ [JFwh'xGMNFLFLXZE^V'[TA�Y�Xg¢'xy[Tr¾rgMND�[JFLMNYwXZ[T¢'§�XZYw¤�Ò�`~U·` ¸ `�ÛÔMJA�EGF���l�`�ÒBEGFwF¦XZYwu\E^¢��vÆ<`|«aMJrgMJ¢�MJ¢vM0�vºù`|«aA�FwEGhY� � `
l}XgM0��MJ¢�V'Æ<`�_�§�XZEGFwfGO	xwh	X
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hK³�ß!|~��¡�~´:ÞV}H±]�!° ¢_¬
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�{s(N�N�NgzÇ�A-^d3���7/7-.U;%;U�%�CD*�o���!��`�%[U��=k<%;U��"-.UÏï(P0j�LCN,#gð

ÞBuwXg¢�©�l	«mÆ Y\E^xL¤�¢�XZ�¼A�E^uB§�E-½eMND�FLX¾xGMNY\E�½�FwEGE^rZO'uLA�u\t�E^¢�V�E^V�MNY\[TCqXgx�xL¤�MJXg¢vu�[J½WuwXg¢�©TrZE-©J[TrgV6MNY\[TCqu®MNY
rgXZ�¼A�X¾V&¤�E^rgXgA�C Y\E^C=t�EGFLMNYwA�FwE^uG`/«m¤�E^uwE�xL¤�MJX¾¢�u��Ô§·¤�Xgx¦¤)½�[JFLC?uwt�[T¢¼YwMJ¢�EG[TA�uLrZO&VvA�FLXg¢�© Yw¤�E�½�FLMJxyYwA�FwE'[J½
©J[TrgV ¢vMJ¢�[zxy[T¢¼YwMJxyYwu·� � �B�c½�[JFLC ÙJEGFLO�u\YwMNDvrgE
CqEGYwMJrgrgXgx-§·XZFwE^u^`>Þ�uLXg¢�©�M�ÙJEGFwOÃuwE^¢�u\YwXZYwXZÙJE�½�[JFLxyEqu\E^¢�u\[JF®§�E
xGMJ¢�FwE^u\[TrZÙJE-Yw¤�E>½�[JFLxyE­EGÙJ[TrgA�YwXZ[T¢�V�A�FLXg¢�©
Yw¤�E-½�[JFLC�MNYwXZ[T¢£[J½ Yw¤�E>x¦¤�MJXg¢��|§·¤�EGFwE®Yw¤�E-Xg¢�VvXZÙzX¾V�A�MJrvMNY\[TC�Xgxùn
FwE^MNFLFLMJ¢�©JE^C=E^¢¼Y�EGÙJE^¢¼Ywu�½�[JFaMJV�VvXZYwXZ[T¢­[J½|MNY\[TCquaY\[�Yw¤�EÔxL¤vMJXg¢-xGMJ¢-D�EWxGrZE^MNF¦rZO­XgV�E^¢¼YwX 4 E^VI�ØP2�Ö` ¸ E 4 ¢�V>Yw¤�MNY
Yw¤�EBD�[T¢�Vqu\Y\FLE^¢�©JYw¤×[J½ÇYw¤�EBx¦¤�MJXg¢×Xgu�MND�[TA�Y�Yp§�XgxyE�Yw¤vMNYW[J½ M-DvA�rZh=C=EGYwMJr¾rgXgxID�[T¢�VÇ`�U�rgE^xyY\Fw[T¢�Xgx·Y\FLMJ¢�u\t�[JFwY
Xg¢�Yw¤�E^u\E6xL¤vMJXg¢�u×Xgu�D|MJrgrgXgu\YwX¾x£MJ¢�V+YwMNhJE^u�tvrgMJxyEÃYw¤�Fw[TA�©T¤+MJ¢1MJrgC=[Tu\Y�xy[TC=tvrZEGY\E^rgOË[Jt�E^¢1xy[T¢�VvA�xyYwMJ¢�xyE
x¦¤�MJ¢�¢�E^ra©TXZÙ	Xg¢�©×M×xy[T¢vV�A�xyYwMJ¢�xyE
ÙJEGFwOÃxGrZ[Tu\E
Y\['P�: å ®�¤Ç`-Þ�uwX¾¢�©Qt�[TXg¢¼Y»npxy[T¢¼YwMJxyY­u\t�E^xyY\Fw[Tuwxy[JtzO3�Ç§WE=u\YwA�V�O
Yw¤�E�Ù	XZD�FLMNYwXg[T¢<C=[	V�E^u�[J½·Yw¤�E^u\E'xL¤�MJX¾¢�uY�ØSR�ØÁ`�Ö` ¡ [TC=t|MNFwE^VÕY\[6Yw¤�E�DvA�rZh Ù	XZD�FLMNYwXg[T¢<u\t�E^xyY\FLAvC÷[J½�©J[TrgV
Yw¤�E£Y\F¦MJ¢�u\ÙJEGFLu\E£MJxGxy[TA�uwYwXgx£tv¤�[T¢�[T¢�u
MNFwE'MNDvu\E^¢¼Y��WMJ¢�VÕYw¤�E£½�FwE��zA�E^¢�xyO<[J½�Yw¤�E�rg[T¢�©TXZYwA�V�X¾¢�MJr�MJxGxy[TA�uwYwXgx
tv¤�[T¢�[T¢�uIxGMJ¢'D�E}YwA�¢�E^V'D¼O×ÙiMNFLOzXg¢�©=Yw¤�E®Y\E^¢�uwXgrgE®½�[JFLxyE>[T¢£Yw¤�E­xL¤vMJXg¢Ç`
� � �IÂ>`Øºù`�;�MJ¢vu\[T¢���Ò�`�ª�A�DvXZ['Û�[Trgr¾Xg¢�©JEGF���Ü>`~U·`cÙNMJ¢ñV�E×Û�Fw[TCg� @>`aÂ·©JF¦M^ç ¥ZY-MJ¢�V Ä `~Æ<`cÙNMJ¢<ª�A�XZY\E^¢¼D�EGEGh!�
@BMNYwA�FwE ¯|å|Ì ��¹NßJS�b � ÉJÉJßTj¡4�Ü>`�7}¤�¢�XguL¤�X.�#;
` � [T¢�V�[qMJ¢�V � `�«aMNhiM�OTMJ¢�MN©TX.��@�MNYwA�FwE ¯vå�Ì ��¹NßNRÃb � ÉJÉJßTj¦`
�ØP2�WÒ�` ª�A�DvXZ[NnpÛ�[TrgrgX¾¢�©JEGF���l�`~ª­`�Û�MJ¤v¢�� @>`ÇÂ�©JFLM^ç ¥ZY�� � ` ¸ ` Ä MJxy[JDvuwE^¢ MJ¢�V�l�`!1}XZE^XZF¦M0��¨W¤kO	uG`­ª·EGÙ|`>ÓcEGY\YG`
æÇ¶ �vRTPJ¥ � R � bsPNRJR � j¦`

S �



�ØS2��@-`vÂ�©JFLM^ç ¥ZY�� ¡ `�Þ�¢¼YwXZE^V�Y���Ò
`�ª·A�DvXg[NnpÛW[Tr¾rgXg¢�©JEGFIMJ¢�V�l�`D1BXZE^XgFLM0� ¡ ¤�E^C£`o¨W¤kO	uG` �væ � ��PJS � bsPNRJRTPTj¦`
� Á`�v@-`JÂ·©JFLM^ç ¥gY�� ¡ `JÞ�¢¼YwXZE^V�Y��¼Ò
`Tª·A�DvXg[NnpÛW[Tr¾rgXg¢�©JEGFaMJ¢�Vql�`�1BXZE^XgFLM0�T¨�¤¼Ozu^`aª·EGÙ|` Ó EGY\YG` æ|æ �¼P � ¥JßNRTSQbsPNRJRTPTj¦`
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��S²AÌ
Ì�|H����Ø���ÅD³�����ª2��|~« Â�ÞÖ��ª·¦~ª2��´1ª2��Â�¦~|H���~´K�K�~Ó��_«�¼V�~��È�¬1Ýp�~����Â
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#=-B��(\/
EG�V>��:N7��/"*+-+*+C0*­��_�#&%��!��s£PY �-B���Y 7�°�N���A*­���@_&zÇ��-?d����@/"-?*+K$X������7cD����>R%�a����
z{��-?d����7/7-+*­��*?/­c0%��7i3��� ¶V_{m:O&s£½n�n�#�ø���7cD���D>R%�aR���D_NmP����`�%��7i

Æ�EGYwMJrgrgX¾x×uLXg¢�©TrZEQ§�MJrgrÔxGMNFwD�[T¢Õ¢�MJ¢�[JYwA�D�E^u
MNFwE�YíO¼tvX¾xGMJrgrZO � þGHÿV�XgMJCqEGY\EGF
MJ¢vV �PO HÚrZ[T¢�©ÃD|MJrgrgXgu\YwX¾x
§·XgFwE^uG`37BFLDvXZYwMJr�E^¢�EGFw©TXgE^uI½�[JF�Yw¤�E­E^rZE^xyY\FL[T¢�u·¤�M�ÙJE>Yw¤�EGFLEG½�[JFwE-MJrgC=[Tu\Y·MNY\[TC�XgxQb�:Xs�jÔÙiMJrgA�E^umMJ¢�V£Yw¤�E-u\tvXg¢
[J½ Yw¤�E-E^rZE^xyY\Fw[T¢�u·Yw¤�EGFwEG½�[JFwE>FLEGt�FwE^u\E^¢¼Ywu·Yw¤�E>[T¢�rZO×FwE^rZEGÙNMJ¢¼Y�MJ¢�©TA�r¾MNF�C=[TC=E^¢¼YwA�C£`IK�[JF}Yw¤�X¾uIFwE^MJu\[T¢ÃMJ¢�V
D�E^xGMJA�u\E-[J½ Yw¤�E-uLXgC=tvrZE>[T¢�EynpV�XgC=E^¢vuwXZ[T¢�MJr�E^¢�EGFL©JO�u\t�E^xyY\FLA�Cg�vYw¤�E-Eyè�E^xyYB[J½ou\tvXg¢�XgumFwE^MJVvXgrZO×[JDvu\EGFwÙNMNDvrZE
Xg¢�M-¢zA�C-D�EGF�[J½ÇE]6zt�EGFLXgCqE^¢kYwuG`�«m¤�EBu\tvXg¢=Cq[Tu\Y�X¾CqC=E^V�XgMNY\E^rgO-E^¢¼Y\EGF�X¾¢kY\[-Yw¤�E�uwX¾¢�©TrZEIE^rZE^xyY\Fw[T¢QY\FLMJ¢�uLXgu\Y\[JF
E]6	t�EGFLXgC=E^¢¼Ywu­MJu�MJ¢�EGÙJE^¢	nÖ[	V�V�t|¤�E^¢�[TC=E^¢�[T¢ñMJ¢�VñXg¢�Yw¤�E×_�EGE^CqMJ¢<u\tvrgXgY\YwXg¢�©£Xg¢�M�CqMN©T¢�EGYwXgx 4 E^rgVÇ`�º»¢
M�Cq[JFwE'uwA�D�YwrgE£§�M�OÕMñu\tvXg¢ úå u\YwMNY\EÃCqM^OËrZE^MJV)Y\[ñM�xy[NnÖYwA�¢�¢�E^rgXg¢�©D�W§·¤�Xgx¦¤ÕYwMNhJE^uQMJV�ÙNMJ¢¼YwMN©JE�[J½BYw¤�Eu\t|Xg¢	npV�EG©JE^¢�EGF¦MJxyO�b � [T¢�V�[NnÖFLE^u\[T¢�MJ¢�xyE�j�MJ¢�V×t�[TuwuwXgDvrZO=Xg¢×Yw¤�E®xyFwE^MNYwXZ[T¢�[J½aM�¢�EG§1Ó�A�Y\YwXg¢�©JEGFIu\YwMNY\E®[J½�Yw¤�E
[T¢�EynpVvXgC=E^¢�uwXg[T¢�MJrÔE^rZE^xyY\Fw[T¢�©TMJuG`/«m¤�E�u\tvXg¢)uwYwMNY\E�[J½®Yw¤�EÃuwXg¢�©TrgE£§�MJrgr·xGMNFwD�[T¢:¢�MJ¢�[JYwA�D�E�MJrgu\[<¤vMJu�M
D�E^MNFLXg¢�©�[T¢�Yw¤�E>uwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©�MJ¢�V�CqMN©T¢�EGYwXgx>t�Fw[�6�XgCqXgYpOQMiè�E^xyY}Xg¢kY\[=Yw¤�E­YwA�D�EJ`�@�E^A�Y\FLMJrcX¾C=tvA�FLXgYpO
§·XgYw¤Q¢�[T¢�nÖfGEGFw[=u\tvXg¢�tvrgMJxyE^V�Xg¢�uwX¾V�Em[JFI[TA�YwuwX¾V�E·Yw¤�E®¢�MJ¢�[JYwA�D�E�CqM�OQMJrgu\[
D�E·FLE^xy[J©T¢�XZf^MNDvrZE}DzO�XZYwuÔu\tvX¾¢ úåu\YwMNY\EJ`

®6½�±#�S¯·¶ Ê	½�¶q¯�´#
Q�S²	¤T
N½�¶Ç´#
q¾ %<¯�´gÀ$µ.´;º ú�
qüS²�±�³0¯·¶���
l³R´3µt¶NÃÄô�²�½��lÌ
ÚÖ��Í�ß5ÓQ°|H��ª2�CR�ª!±¡}Hª!±
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¡ MNFLD�[T¢Õ¢�MJ¢�[JYwA�D�E^u�b ¡ @�«muùj>xGMJ¢:u\EGFwÙJE'MJu=C=[	V�E^rÔu\O	u\Y\E^Cqu
½�[JF=Yw¤�E£E]6zt|rZ[JFLMNYwXZ[T¢&[J½·Y\F¦MJ¢�u\t�[JFwY
tv¤�Eyn
¢�[TCqE^¢�M�Xg¢�rZ[�§InpVvXgC=E^¢�uwXg[T¢�uG`WÜ�EGFwE3�|§WE�FwEGt�[JFwYm[T¢�E^rZE^xyY\FLXgx>Y\FLMJ¢�u\t�[JFwYIYw¤�FL[TA�©T¤ ¡ @B«mu
�¼A�MJ¢¼YwA�C V�[JYwu
b�fGEGFw[NnpVvXgC=E^¢�uwXg[T¢�MJr�FwEG©TXgC=E�jÔAvuwXg¢�©
C-AvrZYwX nÖ§ÔMJrgr ¡ @�«·u­beÆ ¸ @�«·u¦j¦` ¸ ¤�XgrZEBY\FLMJ¢�uwt�[JFLY�Yw¤�Fw[TA�©T¤£M��zA�MJ¢	n
YwA�C V�[JYIXgu�©J[�ÙJEGFL¢�E^V£DzO�Yw¤�E}tv¤�E^¢�[TC=E^¢�[T¢×[J½�uLXg¢�©TrZEynÖE^rZE^xyY\FL[T¢×x¦¤�MNFw©TXg¢�©
Xg½ Yw¤�E®V�[JYIXguW§WE^MNh	rZOQxy[TA�tvrZE^V
Y\[�Yw¤�E�rZE^MJV�u��a¤�Xg©T¤�EGF\nÖ[JFLV�EGF®YwAv¢�¢�E^rgXg¢�©×tvFw[zxyE^uLu\E^uQbeu\[NnpxGMJr¾rZE^V<xy[NnÖYwAv¢�¢�E^rgXg¢�©¼jBuwXZ©T¢�X 4 xGMJ¢kYwrZO6MJV�V Y\[�Yw¤�E
E^rZE^xyY\F¦XgxGMJr�xGA�FwFwE^¢¼YWMNYIC=[	V�EGFLMNY\E}Y\[
¤�XZ©T¤×rZE^MJVQxy[TA�tvrgXg¢�©Tu^`a«m¤vXguWr¾MNY\Y\EGF�FLEG©TXgC=EB§·Xgrgr�D�E�Yw¤�E}½�[	xGA�uW[J½ Yw¤�E
t�FLE^u\E^¢kYwMNYwXg[T¢Ç`�ºíY�XguoxL¤vMNFLMJxyY\EGFLXZfGE^VQD¼O=CqMJ¢¼O¼nÖE^rZE^xyY\Fw[T¢Qt�Fw[	xyE^uwu\E^u��¼Yw¤�E·C=[Tu\YWt�Fw[TCqX¾¢�E^¢kY [J½�§·¤vXgxL¤qX¾u Yw¤�E
� [T¢vV�[
Eyè�E^xyYG` ¸ E>¤�M�ÙJE­[JDvu\EGFwÙJE^V'Yw¤�E � [T¢�V�[=Eyè�E^xyY·Xg¢�Y\F¦MJ¢�u\t�[JFwYÔYw¤�Fw[TA�©T¤£Æ ¸ @�«muV� � ��MJ¢�V£C=[�ÙJE^V
[T¢QY\[-E]6	tvrZ[JFLEmYw¤�E}Xg¢kY\EGFLtvrgM^O
D�EGYp§�EGE^¢�uwA�t�EGFw[T¢�VvA�xyYwXg¢�©}t�Fw[m6	X¾CqXZYpO
Eyè�E^xyYIMJ¢�V � [T¢vV�[>tv¤¼O	uwXgxGuG`»�ØP2��«m¤�Xgu
Xgu�FwE^MJr¾XZfGE^VÕD¼O&A�uwXg¢�©ÃuwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©�rZE^MJV�u'beÂBr�j¦`Õ@·[T¢�nprgXg¢�E^MNF
Y\FLMJ¢�uwt�[JFLY�FLEGÙJE^MJrguquwA�D�nÖ©TMNt&t�E^MNh	u��
x¦¤�MNFLMJxyY\EGFLXguwYwXgx�½�[JF=C-AvrZYwXZtvrZEqÂB¢�V�FLEGEGÙ t�Fw[	xyE^uwu\E^uG`�ºú¢1b�[JF=¢�E^MNF
E��¼A�X¾rgXZD�FLX¾A�CQjmYw¤�E � [T¢�V�[�Eyè�E^xyY'b�Yw¤�E
� [T¢vV�[�FLE^u\[T¢�MJ¢�xyE�j-xGMJ¢Ëxy[zE]6	XguwY�§�XZYw¤<uLA�t�EGFLxy[T¢�V�A�xyYwXgÙzXZYíO�Xg¢<Yw¤�E×rgE^MJV�u��ot�FL[�Ù	XgV�E^V<Yw¤�E � [T¢�V�[ÃY\E^C
n
t�EGFLMNYwA�FLEQXgu-rgMNFw©JEGF�[JF-[J½·uLXgCqXgrgMNF­C�MN©T¢�XZYwA�V�EQYw¤�MJ¢<Yw¤�EQuwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©£[JFLV�EGF�tvMNFLMJC=EGY\EGF^`�ºú¢ñYw¤�E
[Jt�t�[TuwXgY\E­rgXgCqXZY��zYw¤�E­[T¢vu\EGYI[J½ uwA�t�EGFLxy[T¢�V�AvxyYwXZÙzXgYpO�uwA�t�t�FwE^uwuwE^uÔYw¤�E­xy[T¢�V�A�xyYwXgÙzXZYíOJ`

SJP



� � ��Æñ`vª>`vÛÔA�XZY\E^rgMJMNF9�vÂ>`|Û�MJx¦¤kY\[Tr¾V��|«®`|@�A�uLu\DvMJA�C=EGF9��Æñ`�º:�¼DvMJr.��MJ¢�V ¡ `|l	xL¤�ç[T¢�E^¢kD�EGFw©JEGF9�v¨�¤¼Ozu^`WªmEGÙ�`
ÓcEGY\YG` ævæ � � HJ¥JßNR � bsPNRJRTPTj¦`
�ØP2��Æ<`Nª>`iÛÔA�XgY\E^rgMJMNF��T«®`N@�Avuwu\DvMJA�CqEGF��JMJ¢�V ¡ `Jl�xL¤cç[T¢�E^¢¼D�EGFw©JEGF��J¨�¤¼O	uG`aª·EGÙ|` ÓcEGY\YG` æ|å �¼PJHJ¥JßNR � bsPNRJRTPTj¦`
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U®A�MJ¢kYwAvC3V�Oz¢vMJCqXgxGu�[J½�M Ä [Tu\EGt|¤�u\[T¢�øwA�¢�xyYwXZ[T¢=xGMJ¢=D�EIA�YwXgr¾XZfGE^V�Y\[>xy[T¢�u\Y\FLAvxyYorZ[�§Inp¢�[TXgu\EIY\FLMJ¢�uLXgu\Y\[JF\n
rgXghJE'MJC=tvrgX 4 EGFLu���ÛÔrZ[	xL¤ 7}uwxGXgrgr¾MNYwXg¢�©6«cFLMJ¢vuwXgu\Y\[JFLu'beÛ�7}«Bj7��Yw¤�MNY�¤vM^ÙJE�¤vXZ©T¤ËXg¢�tvA�Y
X¾C=t�E^V�MJ¢�xyE^«!¬ ` 7.HNRJR<htQ=�mxGA�FwFwE^¢¼Y�©TMJXg¢®­ 7. SNR0�·t�[�§WEGF×©TMJXg¢®¯ 7. HR�·MJ¢�V:¢�[TXgu\E�Y\E^Cqt�EGF¦MNYwA�FwE, i° 7. R � H � `�«m¤�E
[Jt�EGFLMNYwXg¢�©�t�F¦Xg¢�xGXZtvrgE=[J½·M6Û�7®«2X¾u>DvMJuwE^V<[T¢&Yw¤�E�½eMJxyY
Yw¤�MNY�_�E^¢�EGF
YwA�¢�¢�E^r¾Xg¢�©�A�t&Y\[ M6¤�XZ©T¤�EGF�DvMJ¢�V
§·X¾rgr�rZE^MJVQY\[>DvrZ[	xwhNMJV�E�[J½ ¡ [¼[Jt�EGF\nÖt|MJXZF�YwA�¢v¢�E^rgXg¢�©qbeÛÔrZ[	xL¤Q[TuwxGXgrgr¾MNYwXZ[T¢|j�Xg¢QM>uwAvXZYwMNDvrZO�DvXgMJu\E^V Ä [Tu\EGt|¤�u\[T¢
øwA�¢�xyYwXZ[T¢ `'Û�rg[zx¦¤ñ[TuwxGX¾rgrgMNYwXZ[T¢�X¾u>FwE^uLA�C=E^V�[T¢vrZO MN½�Y\EGF
Yw¤�E­ø\A�¢vxyYwXZ[T¢ñ¤�MJu-FwE^rgM!6	E^V�Y\[ÃYw¤�E�rZ[�§�E^u\Y�DvMJ¢�V
DzO¹�zA�MJuwXZt|MNFwYwXgxGrZE�YwA�¢�¢�E^rgX¾¢�©�`5«m¤zA�u���MÕuwC�MJrgrQ�¼A�MJuLXZtvMNFwYwXgxGrgE�xy[T¢¼Y\Fw[Tr­xGA�FwFLE^¢kY£Xgu�MNDvrZE6Y\[Ëxy[T¢¼Y\Fw[Tr­M
C�A�xL¤�rgMNFw©JEGF·uwA�t�EGF¦xGA�FwFwE^¢¼Y�xy[TCqt�[T¢�E^¢kYG`�«·¤�E^u\E­V�EGÙ	XgxyE^uIt�FL[�Ù	XgV�E­¢�[�ÙJE^r��¼AvMJ¢kYwA�C=nÖE^rZE^xyY\Fw[T¢�Xgx}D|A�XgrgV�X¾¢�©
Dvrg[zxLhzuIYw¤vMNY·§·Xgr¾r|D�E>Avu\EG½�AvrÇXg¢£rZ[�§mnp¢�[TXgu\E3�vX¾¢kY\EGFLCqE^V�XgMNY\EynpXgC=t�E^V�MJ¢vxyEynprZEGÙJE^r xGXZFLxGAvXZYmMNt�tvrgX¾xGMNYwXZ[T¢�uIMNY�rg[�§
Y\E^C=t�EGFLMNYwA�FwE^uG` «m¤�EIE]6	t�EGFLXgC=E^¢¼YwMJr	FwE^MJrgXZf^MNYwXg[T¢
[J½�Û�7}«·uoMJ¢�V=Yw¤�E 4 FLu\Y E]6	t�EGF¦XgC=E^¢¼YwMJr	FwE^uwA�rZYwu�[JDvYwMJXg¢�E^V
[T¢£Yw¤�E^Cþ§·Xgr¾rvD�E­V�XguLxGA�uwu\E^V[� � �Ö`
� � � ¸ [JFwh­V�[T¢�EoXg¢>xy[TrgrgMND�[JFLMNYwXZ[T¢®§�XZYw¤ Ä `�dBE^rgMJ¤vM^OJE3� Ä `�Ü�MJuwuwE^r.�iª>`�ÓcX¾¢�V�E^rgr.�^Æ<`Nl�XgrgrgMJ¢�taçM�çM0�^Æñ`i¨aMJMJr¾MJ¢�E^¢��
MJ¢�V�Ü>`|lzEGtvt�çM
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qëq fg-?(^(\/Gj2>�K'/"-+ �/G~�%�8@���,%3*B���"K'_lEF�"-Z/�*B��(Fz{��-?d����7/7-+*+K
Þ·��ÃS�+Ã��~±¡¬1³��

@·[JY\YwXg¢�©T¤�MJC0ÞB¢�XZÙJEGFLuLXZYpO
K�rgAH6P�¼A�MJ¢¼YwXZf^MNYwXZ[T¢
§�XZYw¤
A�¢�XZYwu�[J½�³�´(.µ¤�®NP�:·X¾¢�xy[T¢¼ÙJE^¢¼YwXZ[T¢�MJr�C=E^u\[TuLxy[JtvXgxIuwA�t�EGFLxy[T¢vV�A�xyYwXg¢�©·FLXg¢�©Tu�Xgu�M
xy[T¢�uwE��¼A�E^¢vxyE®[J½�Yw¤�E­uLXg¢�©TrZEynÖÙNMJrgA�E^V�¢�E^uwu�[J½aYw¤�E®[JFLV�EGFItvMNFLMJC=EGY\EGF^`WÜ·[�§WEGÙJEGF}Xg¢�A�¢�xy[T¢¼ÙJE^¢kYwXg[T¢�MJr uwA�t�EGF\n
xy[T¢�VvA�xyY\[JFLu�XgYoXgu t�[TuwuwXZD|rZEÔY\[>V�EGÙJE^rZ[Jt×¢�[T¢	nÖY\FLXZÙ	XgMJr	Y\E]6	YwA�FwE^uWXg¢=Yw¤�E·uLA�t�EGFLxy[T¢�V�A�xyYwX¾¢�©�[JF¦V�EGF�tvMNF¦MJC=EGY\EGF��
MJ¢�VÕ¤�E^¢vxyE×ÙNMNFLXZ[TAvu>E]6	[JYwXgx×Y\[Jt�[TrZ[J©TXgxGMJrIV�EG½�E^xyYwuG` º»¢<Yw¤�E�xGMJuwE×[J½BV	nÖ§ÔM^ÙJE'¤�XZ©T¤Õ«mx×uwA�t�EGFLxy[T¢vV�A�xyY\[JFLu

SJS



¤�MJrg½¾npXg¢¼Y\EG©JEGFQG�AH6��¼A�MJ¢¼YwM>xGMJ¢Q[	xGxGA�F�X¾¢quwCqMJrgrvFLXg¢�©Tu�xy[T¢kYwMJXg¢vXg¢�©­[T¢�E�[JF�Cq[JFwE·©JFLMJX¾¢qD�[TA�¢�V�MNFLO Ä [Tu\EGtv¤	n
u\[T¢­øwA�¢�xyYwXZ[T¢�u^` ¸ E}uw¤�[�§1Yw¤�MNYWYw¤vXguoEyè�E^xyYIXguWMJ¢×Xg¢¼Y\FLXg¢�uLXgxÔY\[Jt�[TrZ[J©TXgxGMJr�t�Fw[Jt�EGFwYíO=[J½ÇYw¤�E�F¦Xg¢�©­©JEG[TC=EGY\FLOJ`
Û�O×E]6ztvr¾XgxGXZYIu\E^rZ½�npxy[T¢�uwXguwY\E^¢kYmxGMJrgxGAvrgMNYwXZ[T¢�uI[J½aYw¤�E­u\t�[T¢¼YwMJ¢�EG[TA�uI©JFL[TA�¢�V'u\YwMNY\E-xGA�FwFwE^¢¼YmXg¢£uwCqMJr¾rÇV	nÖ§�M�ÙJE
FLX¾¢�©Tu���§�E�uL¤�[�§þYw¤vMNY�Yw¤�E�xGA�FwFwE^¢¼YdGv[�§ V�EGFLXZÙJE^u=½�Fw[TC u\tvrgXZY\YwX¾¢�©�[J½®M fGEGFL[ñE^¢�EGFw©JOËÂB¢�V�FwEGEGÙ&D�[TA�¢�V
u\YwMNY\EJ`&«m¤�Xgu-Y\[Jt�[TrZ[J©TXgxGMJrÔMJ¢�VÕCqXgxyFL[Tuwxy[JtvXgxQE]6zt|rgMJ¢�MNYwXZ[T¢&½�[JFq¤�MJrZ½�npXg¢kY\EG©JEGFÖG|AE6ù�¼A�MJ¢¼YwXZf^MNYwXZ[T¢ËxGMJ¢ÕD�E
xy[T¢¼Y\FLMJu\Y\E^Vñ§·XZYw¤�Yw¤�EqA�uwA�MJr�Xg¢¼Y\EGFwt�FLEGYwMNYwXZ[T¢6Xg¢ÃY\EGFLCqu}[J½�©JFLMJXg¢ÃD�[TA�¢�V�MNFLXgE^u·§·¤vXgxL¤6MNFwE=E^XZYw¤�EGF}¢�[JFLCqMJr
[JF'¶~t|XsÑ Ä [Tu\EGt|¤�u\[T¢-øwA�¢�xyYwXZ[T¢�u^`
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m5�tc0%3�"*+`����!*L�,�CL2c�c!(\-B��UujL>�KV/7-. �/@_Q�Ç>R%�(T`����@/ zÇ�A-^d3���7/7-+*+K6�:�"@Y�� �>��!��(H��a3KV_�PHÊLs×Ë��`½T�<�$J[M�3*­�'8����.a�_
PApl��U����f�

«m¤�E�MJXgC [J½®Yw¤�E�t�FwE^u\E^¢¼YwMNYwXZ[T¢+Xgu=Y\[ñE^Cqtv¤�MJuwXZfGE�Yw¤�E'Fw[TrZE�[J½}xy[TA�tvrgXg¢�© D�EGYí§WEGE^¢�E^rZE^xyY\Fw[T¢�X¾xGMJre�IC=Eyn
x¦¤�MJ¢�XgxGMJroMJ¢vV6t�[TuLuwXZDvrZO�CqMN©T¢�EGYwXgxqV�EG©JFwEGE^u®[J½Ô½�FLEGE^V�[TCg� YwMNh	Xg¢�©'t|rgMJxyE=[T¢�M'¢�MJ¢�[TC=EGY\EGF>rZE^¢�©JYw¤ñuwxGMJrZEJ`
l	AvxL¤Ëxy[TA�tvr¾Xg¢�© Miè�E^xyYwuQuwXZ©T¢�X 4 xGMJ¢kYwrgO�E^rZE^xyY\FLXgxGMJrmt�Fw[Jt�EGFwYwXZE^u�[J½®¢�MJ¢�[	xy[TC=t�[TuwXZY\E£CqMNY\EGFLX¾MJrgu
§·¤�Xgx¦¤ËMNFwE
A�uLA�MJrgrZO�¤�EGY\EGFw[zxy[T¢vV�A�xyYwXg¢�©qMJ¢vV£©JEGY\EGFw[zE^rgMJu\YwXgx>D¼O×Yw¤�E^XZF·¢vMNYwA�FwEJ`�ÂB¢'Xg¢�uwYwMNDvXgrgXZYíO�Xg¢£u\E^rg½�MJuwuwE^C>DvrgE^V'uwXg¢	n
©TrZE}E^rZE^xyY\FL[T¢�XgxBV�EGÙzX¾xyE}MJ¢vV×uL¤¼A�Y\Ywr¾Xg¢�©>[J½�E^rZE^xyY\FLXgxGMJrÇx¦¤�MNFw©JEI� � �ÇDzOQC=[�ÙiMNDvrgE ¡ [TA�rZ[TC-D�V�[JY��zY\F¦MJ¢�u\½�EGFwFLXg¢�©
[J½cC�MN©T¢�EGYwXZf^MNYwXZ[T¢�DzO�C=[�ÙiMNDvrgEB¢�MJ¢�[TCqMN©T¢�EGYwXgxBtvMNFwYwX¾xGrZE�MJu�§�E^rgr�MJu�uL¤¼A�Y\Ywr¾Xg¢�©>[J½ ¡ [¼[Jt�EGF�tvMJXZFLu:�ØPR�ÀS2� DzO
C=[�ÙiMND|rZE�l	Xg¢�©TrZE ¡ [¼[Jt�EGF·¨�MJXZF�ÛW[m6�MNFwE>V�X¾uwxGA�uwu\E^V£MJu·E]6	MJCqtvrZE^um[J½ ¢�MJ¢�[¼E^rZE^xyY\FL[TC=E^xL¤�MJ¢vXgxGu·Xg¢£¢�[JFLCqMJr.�
uwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©�MJ¢�V�CqMN©T¢�EGYwXgx­xy[TCqt�[TuLXZY\E^uG`
� � �mÓo` Ò}[JFwE^rgXZhY�oÂ>`Øº»uwMJxGuwuw[T¢��WÆ<` 1 [TXg¢�[�ÙiM0��Û�` � MJu\E^C=[D�Wª>` l	¤�EGh	¤kY\EGFqMJ¢vV&Æ<` Ä [T¢vu\[T¢��o¨�¤¼O	uwXgxGMJrÔªmEGÙ	XZEG§
ÓcEGY\Y\EGFLu�� æ|Ê ��t `ÀSJ¥JÉ � � � ÉJÉJßz`
�ØP2�IÓo` ;
` ÒB[JFwE^rgXgh!��Â>`Øº»uwMJxGuwuw[T¢���;�`~Æ<` Ò}MJrZt�EGFLX¾¢��aª>`Øº¦` l�¤�EGhz¤¼Y\EGF
MJ¢�VñÆ<` Ä [T¢�uw[T¢�� @�MNYwA�FLE3� ���v� � t `£ÁkHiÁD�
PNRJR � `
�ØS2�	Â>`Øº»uwMJxGuwu\[T¢��TÓo` ;
` ÒB[JFwE^rgXZhY�Nª­`Øºù` l	¤�EGh	¤kY\EGF��!;
`~Æñ` Ò®MJrZt�EGFLXg¢­MJ¢�V-Æñ` Ä [T¢�u\[T¢��J¨W¤kO	uwXgxGMJrTª·EGÙzXgEG§<Ó EGY\Y\EGF¦u��
PNRJRTP�beXg¢�t�FwE^uwuùj¦`
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7}¢�E·V�XgC=E^¢vuwXZ[T¢�MJr�MNFLFLM^O	u�[J½ uLCqMJrgrvxGMNt|MJxGXZYwMJ¢�xyE Ä [Tu\EGtv¤vu\[T¢}øwA�¢�xyYwXZ[T¢vuo½�[JFLC�MJ¢×Xg¢¼Y\EGFwE^u\YwXg¢�©�u\O	u\Y\E^C�½�[JF
Yw¤�E­uwYwA�V�O�[J½�uwXg¢�©TrZE ¡ [¼[Jt�EGFItvMJXgF�Y\F¦MJ¢�u\t�[JFwYIXg¢£M=¤�XZ©T¤£X¾C=t�E^V�MJ¢�xyEBE^¢kÙ	XZFw[T¢�CqE^¢kYG`o«m¤�E­MNFwFLM^O	umxGMJ¢£D�E
C=[	V�E^rZE^V�MJu�M�Y\FLMJ¢�uwCqX¾uwuwXZ[T¢£rgX¾¢�E®§·XZYw¤'MJ¢ÃXgC=t�E^V�MJ¢vxyE®Yw¤�MNY�xGMJ¢�E]6	xyEGE^V�Yw¤�EP�¼A�MJ¢¼YwA�C0FwE^uwXgu\YwMJ¢vxyEJ`�º»¢
Yw¤�X¾uIxGMJu\E3�|M ¡ [TAvrZ[TC>D�DvrZ[	xwhNMJV�E®FwE^uwA�rgYwu���Xg¢£u\tvXZY\E®[J½aYw¤�E®ÙJEGFwO£rgMNFL©JE Ä [Tu\EGtv¤vu\[T¢'xy[TA�tvr¾Xg¢�©�E^¢�EGFw©JO£MJ¢�V

SiÁ



Yw¤�E®rZ[�§*XgC=t�E^V�MJ¢�xyE�[J½ Yw¤�E}E^¢kÙ	XZFw[T¢vC=E^¢kY®b�ÙJ[TrZYwMN©JE®DvX¾MJuW[J½cYw¤�E®MNFwFLM^O�j¦`�«m¤�EBMNFwF¦M^O	u�xGMJ¢�D�EB½�MNDvFLXgxGMNY\E^V
Xg¢6M'l�U}Þ�º»d�©JEG[TC=EGY\FLOÃY\['MJr¾rZ[�§!½�[JF®YwA�¢�Xg¢�©×[J½�Yw¤�E Ä [Tu\EGtv¤vu\[T¢6xy[TA�tvrgXg¢�©QE^¢�EGFL©JOJ`-UD6	t�EGFLXgC=E^¢¼YwuB§·Xgrgr
D�E­V�E^uwxyF¦XZD�E^VQ§�¤�XgxL¤�Xg¢kÙJE^uwYwXZ©TMNY\E­Yw¤�E ¡ [TA�rZ[TC-D'DvrZ[	xwhNMJV�E®FwEG©TXgCqE­Xg¢£Yw¤�E^u\E-MNFwFLM^O	u��vMJ¢vV£Yw¤�E>A�uwE®Yw¤�E^u\E
MNFwF¦M^O	u=MJu�MÃYwA�¢vMNDvrZE�E^rgE^xyY\Fw[zV�Oz¢�MJC�Xgx�E^¢¼Ù	XZFw[T¢�C=E^¢¼Y�½�[JF
Yw¤�E£u\YwA�V�O [J½·YwA�¢�¢�E^rgXg¢�©�X¾¢<M6uwXg¢�©TrZE3� uwCqMJrgr
xGMNtvMJxGXgYwMJ¢�xyE Ä [Tu\EGtv¤�u\[T¢-øwA�¢�xyYwXg[T¢Ç`
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«m¤�EIG|MNY»nÖD|MJ¢�VÕ½�EGFLFw[TCqMN©T¢�EGYwXguLC X¾¢ �zA�MJ¢¼YwA�C V�[JYqMNFwFLM�Ozu=X¾u-Yw¤�EG[JFwEGYwXgxGMJrgrZO<t�Fw[Jt�[Tu\E^V � � �Ö`&Û�O&A�uwXg¢�©
M	�¼A�MJ¢¼YwA�C V�[JYQMJu×M�DvAvXgrgV�Xg¢�©�DvrZ[	xwhY���zA�MJ¢kYwAvC?V�[JY×uwA�t�EGFLrgMNY\YwXgxyE^u�MNFwE�t�[TuwuwXgDvrZEJ`�Û�OËt�EGFw½�[JFLCqXg¢�©
MJ¢6E]6�MJxyY>V�XgMN©J[T¢vMJrgXZf^MNYwXZ[T¢6[J½WYw¤�EqÜ�A�D�DvMNFLV6ÜBMJCqXgrZY\[T¢�X¾MJ¢�½�[JF­Yw¤�E=V�[JY­MNFwF¦M^O	u®[T¢ ÓcXZEGD MJ¢�V � MN©J[TC=E
rgMNY\YwX¾xyE^u��N§WE�xGMJrgxGA�rgMNY\EWYw¤�E�V�[JY»npuwXgfGEWV�EGt�E^¢�V�E^¢vxyEo[J½	Yw¤�E�E^¢�EGFL©JO­V�X è�EGFwE^¢�xyE�Xg¢>M·V�[JYcCq[zV�E^r¼MJ¢�V­E^uwYwXgCqMNY\E
Yw¤�E
Y\FLMJ¢vuwXZYwXZ[T¢�Y\E^C=t�EGFLMNYwA�FwE�[J½�Yw¤�E�½�EGFwFw[TC�MN©T¢�EGYwXgx-tvMNFLMJCqMN©T¢�EGYwX¾x
Y\FLMJ¢�uwXZYwXg[T¢��|§�¤�XgxL¤ÃXguB½�[TA�¢�V�Y\[×D�E
MJxGxyE^uwuLXZDvrZE®§·XgYw¤�Xg¢×Yw¤�E®t�FwE^uwE^¢kYm½eMND�FLX¾xGMNYwXZ[T¢�Y\E^xL¤�¢�[TrZ[J©JOJ`
¸ E�MJr¾u\['u\YwA�V�OÃCqMN©T¢�EGYwXgxùn 4 E^rgV6Eyè�E^xyYwu>[T¢ Yw¤�EdG|MNY»nÖD|MJ¢�V6½�EGFLFw[TCqMN©T¢�EGYwXguLC [T¢�M � MN©J[TC=E�r¾MNY\YwXgxyET�ØP2�Ö`
Â�t�tvrgX¾xGMNYwXZ[T¢>[J½�M}t�EGFwt�E^¢�V�XgxGA�r¾MNFcCqMN©T¢�EGYwXgx 4 E^r¾V�V�E^u\Y\Fw[�O	u�Yw¤�E3G|MNY»nÖDvMJ¢vV
½�EGFwFL[TCqMN©T¢�EGYwXguwC3MJ¢vV�X¾¢�V�A�xyE^u
MqCqEGYwMJr npXg¢�uwAvrgMNY\[JFIY\FLMJ¢�uwXgYwXZ[T¢�D�E^xGMJA�u\E®Yw¤�E�G�MNYIDvMJ¢�V£¤�MJu�M 4 ¢�XZY\E­V�X¾u\t�EGFLuwXZ[T¢Ç`
ÛÔMJu\E^V=[T¢�xGMJrgxGA�rgMNYwXZ[T¢vu A�uwXg¢�©BYw¤�EmrZ[	xGMJr�V�E^¢�uLXZYpO�MNt�t�Fw[m6	XgC�MNYwXZ[T¢��J§�EIt�Fw[Jt�[Tu\ES�¼AvMJ¢kYwA�C!§�XZFwEI¢�EGYp§�[JFwh	u
§·XgYw¤£u��¼AvMNFwE>MJ¢�V£t|rgM3�¼A�EGY\Y\EynÖYpOzt�E-rgMNY\YwXgxyE>u\Y\F¦A�xyYwA�FwE^uIYw¤vMNYm½�[JF¦C��¼AvMJ¢kYwA�C0V�[JY·uwA�t�EGFLr¾MNY\YwXgxyE^u��ØS2�Ö`W@BA	n
C=EGF¦XgxGMJr�MJ¢�MJrZO	uwXgu�FwEGÙJE^MJrgu­M�uwA�t�EGFLxy[T¢vV�A�xyYwXg¢�©�©JFw[TA�¢�V6u\YwMNY\E=§·XgYw¤�Y\F¦MJ¢�uwXZYwXZ[T¢�Y\E^C=t�EGFLMNYwA�FLE^u}[J½WA�t6Y\[
ÉNRqC � ½�[JF·Yw¤�E­tvrgM3�zA�EGY\Y\EI� Á`�Ö`
«m¤�E^u\E
tv¤�E^¢�[TC=E^¢vM0��Yw¤�EVG�MNY»nÖDvMJ¢�VÃ½�EGFLFw[TCqMN©T¢�EGYwXguLCg�ÇYw¤�E=C=EGYwMJr npXg¢vuwA�rgMNY\[JF}Y\FLMJ¢�uLXZYwXZ[T¢ÃMJ¢�V6uwA�t�EGFLxy[T¢	n
V�AvxyYwXZÙzXgYpO®MNFwE�½�[TA�¢vV®Y\[�D�E�MJxGxyE^uwuwXZDvrgEo§·XZYw¤�X¾¢®Yw¤�E�tvFwE^u\E^¢¼Yc½eMND�FLXgxGMNYwXZ[T¢>Y\E^xL¤�¢�[TrZ[J©JOJ` ºú¢>[JFLV�EGFaY\[�[JD|u\EGFwÙJE
Yw¤�E^uwE>tv¤�E^¢�[TC=E^¢�M=§�E-V�EGÙJE^rg[Jt�E^V�M�¢�EG§3Ò}MJÂBu¡ZiÂ�r�Ò}MJÂ�u®¤�EGY\EGFw[Tu\Y\FLA�xyYwA�FwEJ`IÜ·EGFwE�§�E>t�FwE^uwE^¢kYmtvFwE^rgXgC
n
Xg¢vMNFwOËu\YwA�V�XZE^uq[T¢:Yw¤�E�E^rZE^xyY\Fw[T¢�X¾x'Y\FLMJ¢�uwt�[JFLYQXg¢)M �zA�MJ¢kYwAvC?V�[JYQDvMJu\E^V�[T¢�MñDvMJxwh¼nÖ©TMNY\E^V/A�¢�V�[Jt�E^V
Ò}MJÂBu¡ZiÂBr�Ò}MJÂBu}¤�EGY\EGFw[Tu\Y\FLAvxyYwA�FwEJ`·«m¤�E&�zA�MJ¢kYwAvC0V�[JY}Xgum§�E^rgr�V�E 4 ¢�E^V£DzO'C=E^MJ¢�u�[J½oM×uwXg¢�©TrZE­CqEGYwMJrgrgXgx
½�Fw[T¢¼Y»nÖ©TMNY\EJ` ¸ Eq[JDvu\EGFwÙJEqxGrgE^MNF®FwEG©TXZ[T¢�u}[J½ ¡ [TA�rZ[TC-D6DvrZ[	xwhNMJV�E=MJ¢�V6t�Fw[T¢�[TA�¢�xyE^VÃYwA�¢�¢�E^r¾Xg¢�©×t�E^MNh	u®Xg¢
M�D�Fw[TMJV<FLMJ¢�©JEQ[J½·u\[TA�FLxyEynpV�FLMJXg¢ñMJ¢vVñ½�Fw[T¢¼Y»nÖ©TMNY\E£ÙJ[TrZYwMN©JE^uG`6UD6�xyE^rgrZE^¢¼Y-MN©JFwEGE^C=E^¢¼Y=Y\[ÃYw¤�EQxGMJrgxGAvrgMNY\E^V
¡ [TAvrZ[TC>D�V�XgMJC=[T¢vV®tvMNY\Y\EGFL¢�A�uwXg¢�©IYw¤�EWxy[T¢�uwYwMJ¢kY�Xg¢¼Y\EGFLMJxyYwXZ[T¢�C=[zV�E^rTXgucMJx¦¤�XZEGÙJE^V
XZ½�Mm½�Fw[T¢¼Y»nÖ©TMNY\EÔÙJ[TrZYwMN©JE
V�EGt�E^¢�V�E^¢kYIxL¤vMJ¢�©JE>[J½aYw¤�E>V�[JY�xGMNtvMJxGXZYwMJ¢�xyE>X¾uIYwMNhJE^¢�Xg¢¼Y\[�MJxGxy[TA�¢¼YG`

� � ��Ü-`v«aMJC-A�FLM0� � `|l	¤vXZFLMJXguw¤vX.�¼«®` � XgC-A�FLM
MJ¢�V'Ü-`v«�MNhNM^OTMJ¢vMN©TX.�|¨W¤kO	uG`oªmEGÙ�`�Û  �Ì ��RTßJHJSJPiÁ bsPNRJRTPTj¦`
�ØP2��«­` � XgC�A�FLM0� � `|l	¤vXZFLMJXguw¤vX.�¼Ü-`�«�MJC�A�FLM�MJ¢�V'Ü-`v«�MNhNM^OTMJ¢vMN©TX.�|¨W¤kO	uG`oªmEGÙ�`�Û  �Ì ��RTß � SNRk¹�bsPNRJRTPTj¦`

SJH



�ØS2� � `|l	¤�XZFLMJX¾uw¤�X.�zÜ>`v«aMJC�A�FLMqMJ¢�V£Ü-`v«aMNhiM�OTMJ¢�MN©TX.��Â·tvtvrs` ¨�¤¼Ozu^`oÓ EGY\YG` ¶�æ �|ST¹iRTP�bsPNRJR � j¦`
� Á`��«­` � XgC�A�FLM0��Ü>`�«aMJC�A�FLM0� � ` � A�Fw[JhzXB� � `|l	¤�XZFLMJX¾uw¤�X.�kÜ-`v«aMNhiM�OTMJ¢�MN©TXaMJ¢�V£ª­`�Â�FLXZYwM0��¨W¤kO	uG`oªmEGÙ�`�Û
 |  � � SJPJHNRTßÃbsPNRJRTPTj¦`
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¡ [JFLFwE^rgMNYwXZ[T¢�u­[J½ÔxGA�FwFwE^¢¼Ywu>MNY-VvX è�EGFLE^¢kY>rgE^MJV�u®[J½m¢�[JFLC�MJroxy[T¢�V�A�xyY\[JF¦u>¤�M�ÙJEQFwE^xyE^¢¼YwrZO6D�EGE^¢ñC=E^MJuLA�FwE^VÇ`
«m¤�E^u\E×xy[JFLFwE^rgMNYwXZ[T¢�u�xGMJ¢&D�EQÙ	XZEG§�E^V<MJu
MJ¢ÕMJ¢�MJrZ[J©Ã[J½·Yw¤�E×[Jt�YwXgxGMJr�ÜBMJ¢kDvA�FwO�Û�Fw[�§·¢Õ«I§�Xguwu­Eyè�E^xyYqXg¢
[Jt�YwX¾xGuG`
ºú¢�¤¼OzD�FLXgV6¢�[JFLC�MJr npuwA�t�EGFLxy[T¢�VvA�xyY\[JFLuBÂ�¢�V�FwEGEGÙ�FLE]GvE^xyYwXZ[T¢�rZE^MJVvu}Y\[�M�FLXgx¦¤ D�E^¤�M^Ù	XZ[JF®[J½�Yw¤�E^u\E
xy[JFwFLE^rgMNYwXZ[T¢�uG`Bº»¢�XZYwXgMJrc§W[JFwh�xy[T¢�uwXgV�EGFLE^V'[T¢�rZO'uLXg¢�©TrZE�xL¤�MJ¢�¢�E^r�¢�[JF¦CqMJr�xy[T¢vV�A�xyY\[JFLu}xy[T¢�¢�E^xyY\E^V6Y\[£M×uwA	n
t�EGFLxy[T¢�VvA�xyY\[JF^` ¸ E�MNFwEBXg¢¼Y\EGFwE^u\Y\E^V×Xg¢qu\Y\FLAvxyYwA�FwE^uo§�XZYw¤qxL¤vMJ¢�¢�E^rvC�X�6	X¾¢�©Ô� � �ÀP2��MJ¢�VQV�XguwxGAvuwuoxy[JFwFwE^r¾MNYwXZ[T¢�u
½�[JF�MJ¢<E^¢�u\E^C-DvrZE�[J½·C=E^u\[Tuwxy[Jt|Xgx�xy[T¢�VvA�xyY\[JFLuG`�Â §�XgV�EqFLMJ¢�©JE�[J½m©JEG[TC=EGY\F¦XZE^u
¤�MJu­D�EGE^¢&Xg¢kÙJE^uwYwXZ©TMNY\E^V
½�[JFQx¦¤�MN[JYwXgx�xGM�ÙzXgYwXZE^uG]Ã½�[JFQ©J[¼[	V:xy[TA�t|rgXg¢�©6Y\[ñYw¤�E�uwA�t�EGFLxy[T¢�VvA�xyY\[JF�MJ¢�VË[Jt�E^¢�¢�[JFLCqMJrmxy[T¢¼YwMJxyYwu×Yw¤�E
t�FL[�6�XgCqXZYíO£Eyè�E^xyY}©JE^¢�EGFLMNY\E^u}t�[TuwXgYwXZÙJE>xy[JFwFwE^r¾MNYwXZ[T¢�u��ØS2�Ö`B«·¤�E^u\E-MNFLE�uwA�t�t�FwE^uwuwE^V�MJ¢�V�YwA�FL¢Ã¢�EG©TMNYwXZÙJE
DzO
MNt�t|rgXgxGMNYwXZ[T¢ñ[J½·M�C�MN©T¢�EGYwXgx 4 E^rgV<E��¼A�MJrWY\[6M�uwX¾¢�©TrZEÔG�AH6<�¼A�MJ¢¼YwA�C Yw¤�Fw[TA�©T¤ñYw¤�E�xGM^Ù	XZYíOW�ØS2�Ö`Ãºú¢<Yw¤�E
MNDvuwE^¢�xyE
[J½�Yw¤�E
t�Fw[m6	X¾CqXZYpO�Eyè�E^xyY�� t�[TuwXgYwXZÙJE�xy[JFLFwE^rgMNYwXZ[T¢�uBFwE^uLA�rZY}XZ½oÂ�¢vV�FwEGEGÙ�uwxGMNY\Y\EGF¦Xg¢�©'XguBuwA�t�tvFwE^uwu\E^V
§·XgYw¤ Yw¤�E�¤�E^rgt�[J½mM£DvMNFwF¦XZEGF­D�EGYp§�EGE^¢ñYw¤�E�xGM^Ù	XZYpO<MJ¢�V Yw¤�E×uwA�t�EGFLxy[T¢�V�AvxyY\[JFI�ØS2�Ö` ¸ E�E]6	tvrgMJXg¢ Yw¤vXgu­Xg¢
Y\EGFLC�uW[J½aM>t|MJXZFWt|MNFwYwXZYwXZ[T¢×¢�[TXgu\E}MJ¢�V×M�tvMJXZF�D�FwE^MNh	Xg¢�©-¢�[TXgu\EJ` º»¢�Yw¤�E®MNDvuwE^¢�xyE�[J½�Yw¤�EBt�Fw[�6�XgCqXgYpOqEyè�E^xyY��
½�[JFBC�A�rZYwX¾xL¤�MJ¢�¢�E^rcu\O	u\Y\E^Cqu���§�E�V�X¾uwxGA�uwumM°�zA�MJuwX npxGrgMJuLuwXgxGMJr Yw¤�EG[JFwO3��D�[JYw¤�½�[JF®u\E^xy[T¢vV	nÖ[JFLV�EGF}MJ¢�VÃ¤�XZ©T¤�EGF
[JFLV�EGF·xGA�FwFwE^¢¼Ymxy[JFwFwE^r¾MNYwXZ[T¢�uK� Á`�Ö`
� � ��«­`|ÒBFLMJC=E^u\t|MJxL¤�EGFBMJ¢�V'Æ<`vÛÔA�Y\YwXZhJEGF��v¨W¤kO	uG`oª·EGÙ|`�Û  c� �|ß � PJH�bsPNRJRJRkj¦`
�ØP2� � `�Um`v@BMN©TMNEGÙ'MJ¢�V'Æ<`vÛÔA�Y\YwXZhJEGF��|¨�¤¼OzuG`oª·EGÙ|`WÛ  v¯ ��ß � SNR � bsPNRJR � j¦`
�ØS2��¨a`�l�MJC-A�E^r¾uwu\[T¢���Æ<`vÛÔA�Y\YwXZhJEGF���¨W¤kO	uG`�ª·EGÙ|`WÓ EGY\YG` æ|æ �vRNÁk¥J¥NR � bsPNRJRTPTj¦`
� Á`��¨a`�l�MJC-A�E^r¾uwu\[T¢£MJ¢�V'Æ<`vÛÔA�Y\YwXZhJEGF9�v¨�¤¼Ozu^`oªmEGÙ�`�Û  v  �|PNR � SNRT¥�bsPNRJRTPTj¦`
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¸ E�¤vM^ÙJE�tvFw[JD�E^V�DzO6YwA�¢�¢�E^r�u\t�E^xyY\Fw[TuLxy[Jt¼O M[�zA�MJ¢¼YwA�C¿u\O	u\Y\E^CÝxy[T¢�uLXgu\YwXg¢�©�[J½�Yp§�[�uwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©
XguLrgMJ¢�V�u®u\Y\FL[T¢�©TrZO6xy[TA�tvrZE^V DzO MJ¢ñA�rgY\FLMJuwCqMJrgr Ä [Tu\EGtv¤�uw[T¢�øwA�¢�xyYwXZ[T¢Ç`Q«m¤�E Ä [Tu\EGtv¤�u\[T¢�ø\A�¢vxyYwXZ[T¢�MJrgrZ[�§·u
¡ [z[Jt�EGF­tvMJXZF�V�E^rZ[	xGMJrgXZf^MNYwXZ[T¢�D�EGYí§WEGE^¢<Yw¤�EQYp§�[�Xguwr¾MJ¢�V�u®MJ¢�Vñ©TMNY\EQÙJ[TrZYwMN©JE^u
xy[T¢¼Y\Fw[TrWYw¤�EQu\YwMNY\E×[J½ÔYw¤�E
u\O	u\Y\E^C£`o«aA�¢�¢�E^r�uwt�E^xyY\FL[Tuwxy[Jt¼O×XguICqMJV�E}t�[TuwuwXgDvrZEmDzOQC=E^MJ¢vuÔ[J½�Yí§W[=[JYw¤�EGFaøwA�¢�xyYwXg[T¢�u�§WE^MNh	rZOQxy[TA�tvrgXg¢�©

SJ¥



Yw¤�EqX¾uwrgMJ¢�V�u�Y\['Yw¤�E=YwAv¢�¢�E^rgXg¢�©�E^rZE^xyY\Fw[	V�E^uG` ¸ E�¤vM^ÙJEq[JDvuwEGFwÙJE^V Yw¤�FwEGEqVvXgu\YwXg¢�xyY}FwEG©TX¾C=E=V�EGt�E^¢�V�Xg¢�©×[T¢
Yw¤�E-MNt�tvrgXZE^V×DvX¾MJuÔÙJ[TrZYwMN©JEJ]
� ` ¸ ¤�E^¢
Yw¤�EIE^rZE^xyY\Fw[Tu\YwMNYwXgxmE^¢�EGFw©TXZE^u�[J½�D�[JYw¤�X¾uwrgMJ¢�V�uaMNFwEmxGrZ[TuwE3�TYw¤�EIY\FLMJ¢�uwt�[JFLY�[	xGxGA�FLu�DzO-YwAv¢�¢�E^rgXg¢�©
Xg¢kY\[�Yw¤�E­A�t�t�EGFIu\YwMNY\E>[J½�Yw¤�Ee�zA�DvXgYÔMJ¢vV£[TA�Ym[J½aYw¤�E>rZ[�§WEGF�u\YwMNY\EJ`

Pz`�K�A�FwYw¤�EGFmM�§�M�OQ½�Fw[TC�V�EG©JE^¢�EGFLMJxyO3��Y\FLMJ¢�u\t�[JFwY�[	xGxGA�FLuÔDzO�xy[JYwA�¢�¢�E^r¾rgXg¢�©�MJxyFw[TuwuÔYp§�[BøwA�¢�xyYwXZ[T¢�u^`�ÂB¢
MND�FLA�t�YÔY\FLMJ¢vuwXZYwXZ[T¢�§·XgYw¤�Yw¤�E>MND�[�ÙJE-t�Fw[	xyE^uwuÔYwMNhJE^u·t|rgMJxyEJ`

Sz`�ÂÔY>rgMNFw©JEGF­D|XgMJu}ÙJ[TrZYwMN©JE^u���Xg¢ u\tvXgY\E=[J½WYw¤�E=tvFwE^u\E^¢�xyE=[J½L�¼AvMJuwXZtvMNFwYwX¾xGrZE^u��ÇY\FLMJ¢�uwt�[JFLY}uwYwXgrgr�Xg¢¼ÙJ[TrZÙJE^u
¡ [¼[Jt�EGFmt|MJXZFLuIMJ¢�V�[T¢�E>½�MJCqX¾rZO�[J½aE^¢�EGFw©JO£rZEGÙJE^rgum[J½aYw¤�E­V�[TA�DvrZE®XguLrgMJ¢�V�xGMJ¢�u\YwX¾rgr�D�E­C�MNt�t�E^VÇ`

U·`�Û�XgD�[�§e��¨a`vÓcMN½eMNFw©JE3��Óo`~¨a`�Ó:9EGÙzO3��¨W¤kO	uG`oªmEGÙ�`�ÓcEGY\YG` ævæ R � ¹iRJRTS�bsPNRJRTPTj¦`
¨a`vÓ�MN½�MNFw©JE3�|d-`�l	xL¤�MNEyè�EGF���Um`�ÛÔXZD�[�§e��Ó�`~¨a`vÓ:9EGÙzO3�|¨�¤¼O	uwXgxGM=U#bsPNRJRTPTj¦`
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«m¤�E>xGA�FwFwE^¢¼Y ¸kÙJ[TrZYwMN©JE
[JF�x¦¤�MNFw©JE1¸ktv¤vMJu\E�VvA�MJrgXZYíOQtvr¾M^O	u·M�xyE^¢¼Y\FLMJr�Fw[TrZE�Xg¢[�zA�MJ¢kYwAvCþY\FLMJ¢�uwt�[JFLYG`WºúY·§ÔMJu
u\YwAvV�XZE^V�[JF¦XZ©TXg¢�MJrgrgO�Xg¢&xy[T¢�¢�E^xyYwXZ[T¢<§·XZYw¤<uwA�t�EGFLxy[T¢�VvA�xyYwXg¢�© Ä [Tu\EGtv¤�u\[T¢'øwA�¢�xyYwXZ[T¢�u-MJ¢�V&C=[JFwE�FLE^xyE^¢kYwrZO
Xg¢QYw¤�E®xy[T¢¼Y\E]6zYI[J½auwXg¢�©TrZEynÖE^rgE^xyY\Fw[T¢×YwA�¢�¢�E^rgX¾¢�©�`DU®A�MJ¢kYwAvC2CqE^xL¤�MJ¢�X¾xGMJrgrZO3�zYw¤�E®V�A�MJrgXZYíO�MNt�t�E^MNFLuWD�E^xGMJA�u\E
xGA�FLFwE^¢kY»d6MJ¢�VñÙJ[TrgYwMN©JE,s MNFLE×¢�[T¢vxy[TCqC-A�YwXg¢�©'[Jt�EGFLMNY\[JFLu^`�«m¤�Xgu-Xgu>xy[T¢¼ÙJE^¢�XZE^¢¼YwrZO�E]6	t�FwE^uLu\E^V�DzO Yw¤�E
xGMJ¢�[T¢vXgxGMJrkxy[TCqC�A�YwMNY\[JF��j³�>w¼:�1.4½M:W[J½�Yw¤�EoY\FLMJ¢vu\½�EGFLFwE^V>x¦¤�MNFw©JE�¼A.µ¾1¿´ d|bSÀwj è�À MJ¢�V-MJxGxGA�C�A�rgMNY\E^V-tv¤�MJu\E
³Á.5b�:2®9Â¤�j ¾ ¿´ s×bSÀwj è�À®beXg¢£M=©TXZÙJE^¢�V�EGY\E^xyYwXZ[T¢£YwXgCqE�Ãvj¦`�Æ�[TCqE^¢kYwu·[J½ax¦¤�MNFw©JE>MJ¢�V�t|¤�MJu\E­V�EGY\EGFLC�Xg¢�E}Yw¤�E
C=E^MJuLA�FwE^V'xy[JFwFLE^rgMNY\[JFLum[J½�xGA�FwFLE^¢kYmMJ¢�V'ÙJ[TrZYwMN©JE3�vFwE^uwt�E^xyYwXgÙJE^rZOJ`
¸ ¤�XgrZEWMJrgrkC=[TCqE^¢kYwua[J½�¼�Xg¢>M·ÙJ[TrZYwMN©JEynÖDvXgMJuwE^V=xy[T¢�V�A�xyY\[JF�MNFwE�h	¢�[�§·¢×beV�EGFLXZÙJE^V-D¼O­ÓcEGÙzXZY\[�Ù>MJ¢�V-Ó E^u\[�ÙzXZh
Xg¢ � ÉJÉJSTj7�oYw¤�E×V�A�MJrotvFw[JDvrZE^CÚbeC=[TC=E^¢¼Ywu>[J½�³5A�¢�V�EGF�xGA�FwFwE^¢¼Y>D|XgMJu¦j}¤�MJu-[T¢�rZO D�EGE^¢<u\YwA�V�XZE^V�½�[JF�Yw¤�E
4 F¦u\YÔYp§�[�C=[TC=E^¢¼YwuG`W«·¤�E 4 FLu\YÔYp§�[QCq[TC=E^¢kYwu·Xg¢�Yw¤�E­V�A�MJr�t�FL[JDvrZE^CquIMNFwE­uLXgC=tvrZO�FwE^rgMNY\E^V�DzOQFwE^uLxGMJrgXg¢�©
d�bSÀ\j)ÄÅs�bSÀwj!F"ø2b�§·XgYw¤cø#Yw¤�E}xy[T¢�V�AvxyYwMJ¢�xyE�j¦`37}¢�E}CqXZ©T¤¼YWuLA�FLCqXguwE·Yw¤�MNY�Yw¤�Xgu�rgXg¢�E^MNF�FwE^uwxGMJr¾Xg¢�©-xGMNFLFLXZE^u
[�ÙJEGF�Y\[�¤vXZ©T¤�EGFmC=[TC=E^¢¼Ywu��vuw[qYw¤�MNYIYw¤�E>VvA�MJr�t�Fw[JDvrgE^CquIMNFwE®Y\FLXZÙ	XgMJrgrgOqFwE^rgMNY\E^VÇ`WÛ�A�YmXgumXZYIY\FLA�E~Æ
¸ EB¤�M^ÙJE�½�[TA�¢vV
Yw¤�MNYoE^rZE^xyY\FLX¾xGMJr�¢�[TXgu\EID�E^xy[TC=E^uWXg¢¼Y\FLXg¢�uwX¾xGMJrgrZO­V�X è�EGFwE^¢¼Y §·¤�E^¢=Yw¤�Emxy[T¢�V�A�xyY\[JF�XguoxGA�FwFLE^¢kY
DvX¾MJu\E^V FLMNYw¤�EGF�Yw¤�MJ¢ñÙJ[TrZYwMN©JE�DvXgMJu\E^VÇ` ¸ ¤�XgrZE=Yw¤�E×u\E^xy[T¢�V&xGA�C�A�rgMJ¢¼Ywu>xGMJ¢�D�EqFLE^rgMNY\E^VñDzO M'FwE^uLxGMJrgXg¢�©
§·XgYw¤=Yw¤�E·xy[T¢�VvA�xyYwMJ¢�xyE3�	Yw¤�EmYw¤�XgFLVqMJ¢�Vq¤vXZ©T¤�EGF�xGA�C�A�rgMJ¢¼Ywu�xGMJ¢×¢�[JYG` «m¤�E�¢�[T¢	nprgXg¢�E^MNF Y\EGFLC�Yw¤vMNY�D�FwE^MNh	u
Yw¤�E
FwE^uLxGMJrgXg¢�©�XguB[J½�Yw¤�EquLMJC=E
[JFLV�EGF®[J½WC�MN©T¢�XZYwA�V�E
MJu}Yw¤�E=rgXg¢�E^MNFBY\EGF¦Cg� u\[£XZY®xGMJ¢ ¢�[JY}D�E
¢�EG©TrZE^xyY\E^VÇ`
K�FL[TCÝM£½eA�¢�V�MJCqE^¢kYwMJr�t�[TXg¢¼Y}[J½�Ù	XZEG§e�cYw¤�EqrgXgCqXgY�[J½Ô½eA�rgr�xGA�FwFwE^¢¼Y®DvXgMJu>Xgu}[J½Wt|MNFwYwXgxGA�rgMNF­X¾¢kY\EGFwE^uwYG`�«m¤�E
xy[TA�¢¼Y\EGFwtvMNFLY�[J½�Yw¤�E£xyE^rZEGD�FLMNY\E^VÕD|Xg¢�[TCqXgMJrWV�Xgu\Y\F¦XZDvA�YwXZ[T¢�[J½·Y\FLMJ¢�uw½�EGFwFLE^V&x¦¤�MNFw©JE£YwA�F¦¢�u�[TA�Y
Y\[ÃD�E×Yw¤�E
jF%V/� 7%�({U�-^/"*+�"-B8�CD*+-+�3�Ëb�[JF*D»DvXg¢�[TC�XgMJr�§�MJXZYwX¾¢�©NnÖYwXgC=E­V�X¾u\Y\FLXZDvA�YwXZ[T¢�Åkj�[J½�tv¤vMJu\E­Xg¢�xyFwE^CqE^¢kYwuG`
é3�v�iê �����c�2�e�¿îT�|�e����óo�|���������|�¿�×�¾�i³ ý �Qâ��e�����z�N±ñ�v�a� Ð\ü��	���a�	��ÒË�v���0Ç>ðN� = ������^T�v���zö
Ð�A£�	��°Ö�3Ò'�
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{Ö��Ì3�n����ª2¬1³�ª2±
�N���A*+���5U��=|��� �>0���, �>D�"/e/"CR�w(H��/"@D�Gx�"/GEG%V/7/��"/"@Y��`
cÖo���:%;*+CR���"/7_

�D� #V�T|��/P��)_l%V/@/��� �-Ho�®x%6(\È)z{��-?d����7/7-+*Eo�KJ0��/��tc!>"B���C0�"-.���@_
½n¶ÔLGd!�GU���/Gk<%���*+K��@/7_3¾#În�5ËE½ùJL�����!��8�(H��_DB��:%��Y 7�

¡ ¤vMNFw©JE^V×tvMNFwYwXgxGrZE^uW[T¢�M-VvXgxyEBr¾MNY\YwXgxyE®¤�M^ÙJE}D�EGE^¢�uw¤�[�§�¢�Y\[
E]6�¤�XZDvXZYWMJ¢×X¾¢kY\EGFwE^uwYwXg¢�©
rZ[zxGMJr¾XZf^MNYwXZ[T¢6bexGMN©JE�j
Eyè�E^xyYÔ� � � VvA�E>Y\[�Â�¤vMNFw[T¢�[�Ù¼npÛ�[T¤�C¿V�E^u\Y\F¦A�xyYwXZÙJE
Xg¢kY\EGFL½�EGFwE^¢vxyE^uG`�«m¤vXgu·xy[T¢ 4 ¢�E^C=E^¢¼Y�Eyè�E^xyY}YwMNhJE^u}tvrgMJxyE
§·¤�E^¢<Yw¤�E£E]6zY\EGFL¢vMJrICqMN©T¢�EGYwXgx 4 E^r¾V&xy[JFLFwE^u\t�[T¢�V�u�t�FwE^xGX¾u\E^rZO�Y\[�¤�MJrg½�MpG|AH6 �¼A�MJ¢¼YwA�C t�EGF
tvrgM3�zA�EGY\Y\E
b�½�FLA�u\Y\F¦MNYwXZ[T¢ñ½k. � ZNPTj¦`ñª·E^xyE^¢kYwrgO<u\[TC=E£uwXg©T¢�MNYwA�FwE^u�[J½mYw¤�X¾u-Eyè�E^xyY=§�EGFwE�[JDvu\EGFwÙJE^V&E]6	t�EGF¦XgC=E^¢¼YwMJrgrZO [T¢
C=E^uw[Tuwxy[JtvXgxBu\O	u\Y\E^Cqu�xy[T¢�uwXgu\YwX¾¢�©­[J½ MNFwYwX 4 xGXgMJrvMNFwF¦M^O	u�C�MJV�E·[J½ÇE^XZYw¤�EGF�uwA�t�EGF¦xy[T¢�V�A�xyYwXg¢�©�beÂ�r.�	@�D�j��ØP2��[JF
�zA�MJ¢¼YwA�C÷bÖÒ}MJÂBu¦jm§·XZFwE^uV�ØS2�Ö`ÔÜ�E>§�E>tvFwE^u\E^¢¼YmFwE^uwA�rgYwuI[T¢�MNFwF¦M^O	u·[J½ Ä [TuwEGtv¤�u\[T¢�¢�MJ¢�[iøwA�¢�xyYwXZ[T¢�u·¤�M^Ù	Xg¢�©
Yw¤�E�uwMJC=E
V�XgxyE�rgMNY\YwXgxyEJ`�«·¤�E-XguLuwA�E>Xgu·Y\[×Av¢�V�EGFLu\YwMJ¢vV�¤�[�§ ¡ [z[Jt�EGF·tvMJXgF·Y\FLMJ¢�uwt�[JFLY�Xgu�Miè�E^xyY\E^V6DzO£Yw¤�E
xGMN©JE
Eyè�E^xyYG` ¸ E
¤vM^ÙJE
½�MNDvFLXgxGMNY\E^V6MQuwEGFLXZE^u�[J½�MNFwFLM�Ozu®Xg¢�D�[JYw¤�Yw¤�E�tv¤�MJuwE�b=ÉBÊ b É�Ë	jmMJ¢vV�Yw¤�E
xL¤vMNFw©JE
FwEG©TX¾C=EÃb=É Ê f É Ë j¦`ZÉ Ê Xgu­Yw¤�E×x¦¤�MNFw©TXg¢�©�E^¢�EGFw©JO�MJ¢�VÌÉ Ë Yw¤�E Ä [Tu\EGtv¤�uw[T¢ñxy[TA�tvr¾Xg¢�©'E^¢�EGFL©JO ½�[JF�[T¢�E
øwA�¢�xyYwXZ[T¢ ` ¸ E 4 ¢�VQYw¤�MNY ¡ [z[Jt�EGF�tvMJXZFWY\FLMJ¢�u\t�[JFwY�Xgu�u\Y\Fw[T¢�©TrZOqCq[zV�X 4 E^V�Xg¢�Yw¤�Xgu�rgMNY\YwXgxyE}MJuÔxy[TC=tvMNFwE^V×Y\[
Yw¤�E-u��¼AvMNFwE­rgMNY\YwXgxyEJ`oº»¢£Yw¤�E-xGrgMJuwuwXgxGMJr FwEG©TXgC=E3��§�E>u\EGE­EGÙ	XgV�E^¢vxyE­½�[JF�M=ÙJEGFwO�§WE^MNh£xy[TCqCqE^¢�uwA�FLMNY\E-u\YwMNY\E
MNY}½k. � ZNPz` ¸ E=V�X¾uwxGA�uwu·Yw¤�E-ÙJ[JFLY\E]6Ãxy[JFwFwE^r¾MNYwXZ[T¢�u�� Á`��MJ¢vV�Yw¤�E-t�[TuwuwXgDvrZE®[	xGxGA�FwE^¢�xyE�[J½oYw¤�E�©TrgMJuwu\O�u\YwMNY\E
uwA�©J©JE^u\Y\E^V�Xg¢Ñ�ØH2�Ö` º»¢qYw¤�E}xL¤vMNFw©JE�FLEG©TXgC=E·§�EB[JDvu\EGFwÙJE�Yw¤�E ¡ [TA�rZ[TC-D�DvrZ[	xwhNMJV�E�[J½ ¡ [¼[Jt�EGFWtvMJXZFLuWrZE^MJV�Xg¢�©
Y\[>M­½�A�r¾rZO>Xg¢�uLA�rgMNYwXg¢�©Bu\YwMNY\E�MNY�½�. � ZNPz` º»¢=Yw¤�EmX¾¢kY\EGFLCqE^V�XgMNY\EIFwEG©TXgCqEmM­C=EGYwMJrgrgX¾x�uwYwMNY\E�Xgu�[JDvuwEGFwÙJE^V�V�[�§·¢
Y\[£Yw¤�E=rZ[�§WE^uwY­Y\E^C=t�EGFLMNYwA�FwE'berZE^uLu}Yw¤�MJ¢�HNR£C � j�MJ¢�VÃ[�ÙJEGF�M£uwXZ©T¢�X 4 xGMJ¢kY}CqMN©T¢�EGYwX¾xÖG|AH6�FLMJ¢�©JEJ`�ÂBrgu\[
§�E 4 ¢�V×Yw¤�E Ä [Tu\EGt|¤�u\[T¢�xy[TA�tvrgX¾¢�©-Xg¢QYw¤�XguÔrgMNY\YwX¾xyE­uwA�Fwt�F¦Xgu\E^rZO�Fw[JDvA�uwY�MN©TMJXg¢vu\YS�¼A�MJ¢¼YwA�CâG|AvxyYwA�MNYwXZ[T¢�uÔMNY
fGEGFw[QCqMN©T¢�EGYwXgx 4 E^rgVÇ`
«m¤�EIEynÖD�E^MJC7rgXZYw¤�[J©JF¦MNtv¤kO�§ÔMJu�xGMNFwFLXgE^V=[TA�Yo§·XgYw¤ ¡ U�Â·npÓcUW«Iºínp¨�ÓcÂ «C7+[JFw©TMJ¢�XZf^MNYwXg[T¢qY\E^MJCquWMJ¢�V=Y\[z[TrguG`
fn�3�@iùU;�����$-^�  @��(?(H%�8����,%3*+-.��� p�-+*?>�Ê��?P����7����*?_KB3��E
%3(H��/"*+�,�V_nX��SE�C0-^/@/����D_KOd��qw%V/7/���(H8@%; �>Ñ%��!Uö@·>~�
B·��C0�7��-B���
� � � Ä `D1BX¾V�MJr.��ª­`�Æ�[Tuwu\EGF¦X MJ¢�V'ÛB`vdB[TA�xy[JY���¨�¤¼OzuG`oª·EGÙ|`WÓ EGY\YG` æc� b � ÉJÉJßTje�vHJßJßJßz`
�ØP2� ¡ ` ¡ `�Â�DvXgr¾XZ[D��¨a` ÛÔA�YwMJA�V�� «m¤Ç`>K�[TA�FL¢�XZEGF��ÇÛB` ¨�MJ¢�¢�EGYwXZEGF9� Ä `�1BX¾V�MJr.�cl�`Ç«cE^V�E^uwxy['MJ¢�V6ÛB` dBMJrgfG[JY\Y\[D�
¨W¤kO	uG`oªmEGÙ�`�ÓcEGY\YG` æv¯ b � ÉJÉJÉTj�H � RTPz`
�ØS2� ¡ `�@�MJA�V���Ò�`vK�MJX¾¢�XÇMJ¢�VÇ`od�`vÆÃMJXgrgrZO3��¨W¤kO	uG`oª·EGÙ|`�ÓcEGY\Y æv  bsPNRJR � j�H � RNÁ�`
� Á`��U·`�lzEGFwFLEGY���¨�`|Û�A�YwMJA�V'MJ¢�V'ÛB`v¨�MJ¢�¢�EGYwXZEGF���U�A�Fw[T¨�¤¼Ozu^`oÓ EGY\YG` Ìvå bsPNRJRTPTj�PJPJHz`
�ØH2�Q1-` ¡ MNYwMJA�V�E^r¾rgM�MJ¢�V�ª­`�K�MNf^Xg[&xy[T¢�V�npCqMNY¡ZiR �J� PJSNRk¹W4­l�` � [JFLuL¤¼A�¢�[�ÙY�m¨�¤¼OzuG`*ª·EGÙ|`/ÛI¥JS+bsPNRJR � j
� SiÁkHNRTSz`
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ÊSdV%��D/�*B���D_�N,~ö�<�!½~�`Î�_Pz�PEL

«m¤�E=Yw¤�EGFLC=[Jt�[�§�EGF­[J½IÂB¢�V�FwEGEGÙ6Xg¢¼Y\EGFw½�EGFL[TC=EGY\EGFLu­uw¤�[�§·u>[TuwxGXgrgrgMNYwXg[T¢�u}MJu>M£½eA�¢�xyYwXZ[T¢6[J½�Yw¤�E�C�MN©T¢�EGYwXgx
G|AE6NÍqxy[TA�tvr¾Xg¢�©mY\[BYw¤�EÔrZ[¼[Jt·�i§�XZYw¤-M�½eA�¢�V�MJC=E^¢¼YwMJr¼t�EGF¦XZ[zV­[J½�Í1´�.µ¤f®NP�:;�TEGÙzX¾V�E^¢�xyE�[J½�Yw¤�EL�¼A�MJ¢¼YwA�CÈxy[Nn
¤�EGFLE^¢kY�¢vMNYwA�FwE·[J½�Yw¤�EGF¦CqMJr�Y\FLMJ¢vu\t�[JFwYoXg¢=Yw¤�X¾uoC=E^u\[Tuwxy[Jt|Xgx·uwXgfGEmFwEG©TXgC=EJ` «m¤�Em[TuwxGXgrgr¾MNYwXZ[T¢�uoxGMJ¢�D�E·E^XZYw¤�EGF
u\O	CqC=EGY\F¦Xgx­[JF®MJ¢¼YwXgu\O	CqC=EGY\FLXgx-Xg¢ZÍÇ�ÇV�EGt�E^¢�V�X¾¢�©=[T¢ÃYw¤�E-Y\[Jt�[TrZ[J©JO�[J½ Yw¤�E�ÂB¢�V�FLEGEGÙ�Xg¢¼Y\EGFw½�EGFL[TC=EGY\EGF^`Bº
§·X¾rgr	V�E^uwxyFLXZD�EÔ[TA�FWE]6zt�EGFLXgCqE^¢kYwu�[T¢6�¼A�MJ¢¼YwXZYwMNYwXZÙJE^rgO
CqE^MJuwA�FLXg¢�©BYw¤�E·Yw¤�EGFLCq[Jt�[�§WEGF�[J½�ÂB¢�V�FLEGEGÙ
X¾¢kY\EGFw½�EGF\n
[TC=EGY\EGF¦u���MJ¢�V�E]6	tvrgMJXg¢QYw¤�E®A�¢�X)�zA�EBXg¢kY\EGFLtvrgM^O�[J½cE^rZE^xyY\FLX¾xGMJr.��Yw¤�EGFLCqMJr�MJ¢�V×Yw¤�E®MJ¢�MJrg[J©=[J½�¢�[JFLC�MJr npC=EGYwMJr
t�EGFLuwX¾u\Y\E^¢kYIxGA�FLFwE^¢kYwumYw¤�MNYm©TXZÙJE^u·FLXgu\E}Y\[�Yw¤�E^u\E­A�¢zA�uwA�MJrÇu\O	CqC=EGY\FLOQt�FL[Jt�EGFLYwXZE^uG`
«m¤vXguI§�[JFwh£§�MJuBV�[T¢�E�Xg¢'xy[Trgr¾MND�[JF¦MNYwXZ[T¢'§·XgYw¤Ã_�¤�Xg©TMJ¢�© Ä X¾MJ¢�©D�vd}XgCqMQdBXghzXg¢��vMJ¢�V Ä [T¢�©T¤¼§�M×Uo[TCg��MJ¢�V
§ÔMJu·uwA�t�t�[JFwY\E^V×D¼O×Yw¤�E>Þ®l�@BMNYwXZ[T¢�MJr�l	xGXgE^¢�xyE­K�[TA�¢�VvMNYwXZ[T¢Ç`
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¸ E×u\YwA�V�OÃYw¤�E=YwA�¢�¢�E^rgXg¢�©£xGA�FwFLE^¢kY®E^CqXgY\Y\E^V�½�Fw[TC M'Û ¡ lÃD|A�rZh�uLA�t�EGFLxy[T¢�V�A�xyY\[JF­X¾¢kY\[�M'DvA�rZh�¢�[JFLCqMJr
C=EGYwMJr�Yw¤�FL[TA�©T¤<MJ¢&Xg¢¼Y\EGFw½eMJxyE×§�XZYw¤ñM 4 ¢�XZY\E×MNFwE^M	` ¸ E×FLE^u\Y\FLXgxyY�[TA�FLu\E^rgÙJE^u>Y\[6Yw¤�E×rgXgCqXZY>[J½mÙiMJ¢vXguw¤�Xg¢�©
Y\E^C=t�EGFLMNYwA�FwE�MJ¢�V:ÙJ[TrZYwMN©JEÃDvXgMJuG` ¸ E6V�EGFLXZÙJEÃMñrZ[	xGMJr�SNdÝYwA�¢�¢�E^rgX¾¢�© Ü�MJCqX¾rZY\[T¢�XgMJ¢:§·¤�Xgx¦¤)MJxGxy[TA�¢¼Ywu
½�[JF
Yw¤�E×VvX è�EGFLE^¢kY
¤�[Jt�tvX¾¢�©'D�E^¤�M^Ù	XZ[JF=MNY
ÙiMNF¦XZ[TA�u-E^rZE^xyY\Fw[T¢ÕE^¢�EGFw©TXgE^uG` Û�MJuwE^VÕ[T¢<Yw¤�EQtvX¾xyYwA�FwE�[J½�Yp§�[Nn
E^rZE^xyY\FL[T¢�E^CqXguwuwXg[T¢��k[TA�FÔt�FLE^V�XgxyYwXZ[T¢�u�½�[JFÔYw¤�E®MJ¢�©TAvrgMNFIV�Xgu\Y\FLXgDvA�YwXZ[T¢
[J½�Yw¤�E®xGA�FwFwE^¢¼YWYw¤�Fw[TA�©T¤×MJ¢£Xg¢ 4 ¢�XgY\E
Xg¢¼Y\EGFw½eMJxyE�MNFwE'XgV�E^¢kYwXgxGMJrÔY\[ñYw¤�[Tu\E£[JD�YwMJXg¢�E^VËD¼OÕXg¢¼ÙJ[JhzX¾¢�©6Yw¤�E'Â�¢vV�FwEGEGÙ&FwE]GvE^xyYwXZ[T¢)CqE^xL¤�MJ¢�X¾uwC£` ¸ E
t�FL[�Ù	XgV�E�M�tv¤¼OzuwX¾xGMJroE]6	tvrgMJ¢�MNYwXZ[T¢ñ½�[JF�Yw¤�Xgu>E��¼AvXZÙiMJrgE^¢�xyEJ`p7}A�F-C=EGYw¤�[	V<xGMJ¢&D�E�A�u\E^V<Y\[�MJVvV�FwE^uwu-FwE^MJr
u\t|MJxyEqt�Fw[JDvrgE^Cqu®MJ¢�V FwE^MJr¾Xgu\YwXgx�DvMNFwF¦XZEGF­uw¤�MNt�E^uG` ¸ EQMJ¢�MJrZOzfGEqYw¤�EqFLMJVvXgMJr V�EGt�E^¢�V�E^¢�xyE=[J½�Yw¤�E�V�E^¢�uwXZYíO
xGA�FLFwE^¢kY-½�[JF=V�XZè�EGFwE^¢¼Y-xy[T¢¼YwMJxyY
FLMJV�XgXWMJ¢�V<DvMNFwFLXZEGF�¤�E^XZ©T¤¼Ywu�� MJ¢�V&XgV�E^¢¼YwXZ½�O u\EGÙJEGF¦MJrWY\F¦MJ¢�u\t�[JFwY­FwEG©TX¾C=E^uG`
¸ E·MJr¾u\[>xGMJrgxGA�r¾MNY\EIYw¤�E·xGA�FwFLE^¢kY Yw¤�FL[TA�©T¤
Yp§�[-uwC�MJrgr	[JFLX 4 xyE^u�MNY�M®xyEGFwYwMJXg¢qVvXgu\YwMJ¢�xyEJ`�7}A�F tvFwE^V�XgxyYwXZ[T¢
½�[JF
Yw¤�E-V�EGt�E^¢�V�E^¢�xyE­[J½ xGA�FLFwE^¢kY·[T¢�V�XguwYwMJ¢�xyE>V�X è�EGFLumC�MNFwhJE^V�rZO×½�FL[TCþYw¤�[Tu\E>DvMJu\E^V'[T¢�xGMJrgxGA�rgMNYwXg[T¢�um§·¤vXgxL¤
XgCqtvrgXgxGXZYwrgO-MJuwuwAvC=E·E^¢�EGFL©JOQXg¢�V�EGt�E^¢vV�E^¢kYo¤�[Jt�tvXg¢�©-¢�[JYWYwMNh	Xg¢�©
Xg¢¼Y\[-MJxGxy[TA�¢¼YIYw¤�EB½�AvrgrvSNdÈ¢�MNYwA�FwE�[J½ Yw¤�E
t�FL[JDvrZE^C£`aºú¢�©JE^¢�EGFLMJr.�	[TA�FW½�[JF¦CqMJrgXguwC5t�Fw[�Ù	XgV�E^u�M>CqEGYw¤�[zVQY\[
xy[TC=tvA�Y\E�Y\FLMJ¢�u\t�[JFwYWt�Fw[Jt�EGFwYwXZE^u Yw¤�Fw[TA�©T¤
E]6	Y\E^¢�V�E^V'@®l�Xg¢¼Y\EGFw½eMJxyE^um§·XgYw¤£MNFwDvXZY\FLMNFLOQ¤�[TrZE­MJ¢vV£DvMNFwFLXgEGFmuw¤�MNt�E}§·XZYw¤�Xg¢×Yw¤�E>YwA�¢�¢�E^rgX¾¢�©-FLEG©TXgC=EJ`
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«·¤�E�uwA�t�EGFLxy[T¢vV�A�xyYwXg¢�©"G|AE6ø�zA�MJ¢¼YwA�C DvXgY>xy[T¢�uwXguwYwu®[J½mM�xGrZ[TuwE^V�FLXg¢�©£§·XZYw¤ Ä [Tu\EGtv¤�u\[T¢£ø\Av¢�xyYwXZ[T¢�u��
DvX¾MJu\E^V1MNY�MND�[TA�Y£¤�MJrg½>MÕCqMN©T¢�EGYwXgxpG|AE6¹�¼AvMJ¢kYwA�CÚYw¤�FL[TA�©T¤+Yw¤�E rZ[¼[Jtc`�«m¤�EÃYp§�[Ñ�zA�MJ¢kYwAvCÚuwYwMNY\E^u
¤�M�ÙJE}[Jt�t�[TuwXZY\E·xGXZF¦xGA�rgMNYwXg¢�©-xGA�FwFwE^¢¼YG` ¨oFwEGÙ	XZ[TA�uwrgO3���zA�MJ¢kYwAvC7uwA�t�EGFLt�[TuLXZYwXZ[T¢�u�[J½ÇYw¤�E^uwE�Yí§W[=CqMJxyFw[TuLxy[JtvXgx
u\YwMNY\E^uQ§�EGFwE�V�E^Cq[T¢�u\Y\FLMNY\E^V�Xg¢�lzY\[T¢¼OËÛWFL[¼[Jh8beuwX¾¢�©TrZE�øwA�¢�xyYwXZ[T¢)rg[¼[Jt�j=MJ¢�V)dBE^rZ½�YÃb�Yw¤�FwEGE=ø\A�¢vxyYwXZ[T¢�u¦j¦`
ª·E^xyE^¢kYwrZO3��§�E'uwA�xGxyEGE^V�E^V)X¾¢&V�E^C=[T¢�u\Y\FLMNYwX¾¢�© xy[T¤�EGFwE^¢¼Y��¼A�MJ¢¼YwA�C [TuwxGX¾rgrgMNYwXZ[T¢�u
V�F¦XZÙJE^¢&D¼OÕCqXgxyFw[�§�M�ÙJE
tvAvrgu\E^uG`�Ü�A�¢vV�FwE^V�uÔ[J½�[TuwxGXgr¾rgMNYwXZ[T¢�umxy[TAvrgV£D�E>Xg¢�VvA�xyE^VÇ`�ÂBrgu\[D�vuLXgC=tvrZE}Yí§W[NnIMJ¢�V'Yw¤�FwEGEynÖtvA�rguwE­u\E��¼A�E^¢�xyE^u
§�EGFwE>uwAvxGxyE^uwu\½eA�rgrZO�MNtvtvrgXZE^VÇ`
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¸ E�§·XgrgrcV�E^uwxyFLXZD�E®Yw¤�E�[Jt�EGFLMNYwXZ[T¢�[J½oYw¤�EZD,�zA�MJ¢¼Y\Fw[T¢�XgAvCqÅ0�|M°�¼AvMJ¢kYwA�C0DvXZYBxGXZFLxGA�XZYK� � níP2� DvMJuwE^V�[T¢�Yw¤�E
¡ [z[Jt�EGFÔtvMJXZFÔD�[�6�` ºú¢×Yw¤�XguÔ¢�EG§*xGXZF¦xGA�XZY��zYw¤�E®D�[�6 Ä [Tu\EGtv¤�u\[T¢-øwA�¢�xyYwXg[T¢QXguÔu\t|rgXZYWX¾¢kY\[
Yp§�[D��Yw¤zA�uÔ½�[JFLCqXg¢�©
M�uwA�t�EGFLxy[T¢�VvA�xyYwXg¢�©>rg[¼[Jt ` «m¤�E�MJV�ÙNMJ¢kYwMN©JE®[J½cYw¤�Xgu�V�E^uwXZ©T¢×Xgu�Yí§W[J½�[TrgVÇ`oK�XZF¦u\Y��zXgY�t�Fw[�ÙzX¾V�E^u�Yí§W[=u\EGt|MNFLMNY\E
t�[JFwYwuB½�[JFQ�zA�DvXgY�CqMJ¢�XgtvA�rgMNYwXZ[T¢�MJ¢�V�FwE^MJV�[TA�YG`�l	E^xy[T¢�V�rZO3��XZYBE�ÍQxGXZE^¢¼YwrZO�V�E^xy[TA�tvrZE^u�Yw¤�Eu�¼A�D|XZY·½�Fw[TC XZYwu
E]6	Y\EGFL¢�MJrÇE^¢¼Ù	XZFw[T¢�C=E^¢¼YI§·¤�E^¢'Yw¤�E®FwE^MJV�[TA�Y�XguÔ[Nèa`
«m¤�Ee�¼A�D|XZYIu\YwMNY\E-Xgu·CqMJ¢�XZtvAvrgMNY\E^V×ÙzXgMqtvA�rgu\E^uIMNtvtvrgXZE^V×Y\[qYw¤�E>t�[JFLYwuG`�«m¤�E­uwYwMNY\E-XguIFLE^MJV£D¼O£C=E^MJuLA�FLXg¢�©
Yw¤�E×rZ[z[JtñxGA�FwFwE^¢¼Y���§·¤�Xgx¦¤�Xgu­VvX è�EGFLE^¢kY­½�[JF�D�[JYw¤	�¼A�DvXZY­u\YwMNY\E^uG`'«·¤�Xgu­C=E^MJuLA�FwE^C=E^¢¼Y-Xgu­t�EGFL½�[JFLCqE^V�DzO
C=[T¢vXZY\[JFLXg¢�©IYw¤�E�tv¤�MJuwEoFwE^u\t�[T¢�u\E�Y\[�M·xGA�FwFwE^¢¼Y tvA�rguwE [J½�MJ¢>MJ¢�xGXgr¾rgMNFwO}rgMNFw©JE Ä [Tu\EGtv¤�uw[T¢�ø\Av¢�xyYwXZ[T¢>X¾¢�u\EGFwY\E^V
Xg¢�Yw¤�E>rZ[z[Jt `
¸ E£V�E^C=[T¢vu\Y\FLMNY\E×Yw¤�MNY�MJr¾rq�zA�DvXZY>C�MJ¢�XZtvA�r¾MNYwXZ[T¢�u­xGMJ¢&D�E�t�EGFw½�[JFLC=E^VñD¼O t�FL[Jt�EGF�xy[TC>D|Xg¢�MNYwXZ[T¢<[J½·V�x
xGA�FLFwE^¢kYBtvA�r¾u\E^u·[T¢ÃYw¤�E=rZ[z[Jt MJ¢�VÃFwE^u\[T¢�MJ¢¼Y®CqXgxyFw[�§�M�ÙJE=tvA�rguwE^u�MNt�t|rgXZE^V'Y\[�Yw¤�E=x¦¤�MNFw©JE=©TMNY\EJ`>ÞBuwXg¢�©�M
Yí§W[NnÖtvAvrgu\E}u\E��¼A�E^¢�xyE®MJ¢�MJrZ[J©J[TA�uÔY\[
Yw¤�E}ª·MJCquwEGOQu\E��zA�E^¢�xyE®Xg¢×MNY\[TCqXgx�tv¤¼OzuwX¾xGu��¼§�E®¤�M^ÙJE®C=E^MJuLA�FwE^V×Yw¤�E
xy[T¤�EGFLE^¢�xyE=YwXgC=EJ` ¸ Eq¤�M�ÙJEqMJrgu\[�t�EGFw½�[JFLC=E^V�E^xL¤�[£E]6	t�EGFLXgC=E^¢¼Ywu·Yw¤vMNY­uw¤�[�§!Yw¤�MNY®MNY­rZE^MJuwYBt|MNFwY�[J½WYw¤�E
V�E^xy[T¤�EGFwE^¢�xyE>Xgu·xGMJA�u\E^V£DzO×rg[�§8½�FwE��zA�E^¢�xyOIG|A�xyYwA�MNYwXZ[T¢vuI[J½�Yw¤�E>xy[T¢kY\FL[Tr tvMNFLMJCqEGY\EGFLuG`
ÂÔY Yw¤�EÔ[Jt�YwX¾CqMJrk§�[JFwh	Xg¢�©}t�[TXg¢¼Y��iYw¤�EÔxy[T¤�EGFwE^¢�xyEIYwXgC=EÔxy[JFwFwE^uwt�[T¢vV�uaY\[}MND�[TA�YoßNRJRJR}t�EGFLXZ[	V�u�[J½vYw¤�ES�zA�DvXZY
Y\FLMJ¢vuwXZYwXZ[T¢Ç` «m¤vXguÔYwXgC=E­XguIuLA0ÍQxGXZE^¢¼YwrZOQrg[T¢�©=Y\[qE^¢¼ÙzXguLXZ[T¢£xy[TA�tvrZE^Vn�¼A�D|XZYIxGXZFLxGA�XZYwu^`
� � �WÂ-` ¡ [JY\Y\EGY���d�`�1}XZ[T¢��c¨�` Ä [�OJEGf3�aÂ-`cÂBMJuwuwXgC=E3�ad�`cU�u\Y\EGÙJE3��MJ¢�V Æ<`~Ü>`adBEGÙJ[JFwEGY��a¨W¤kO	uwXgxGM ¡ ¯v �¶ �
� ÉT¹�bsPNRJRTPTj¦`
�ØP2�|d�`;1}XZ[T¢��¼Â>`TÂBMJuwuwXgCqE3�¼Â-` ¡ [JY\Y\EGY��z¨a` Ä [�OJEGf3�	Ü>`¼¨�[JYw¤vXZEGF�� ¡ `TÞ�FwDvX¾¢�M0�Td�`kU�u\Y\EGÙJE3�zEGY�Æ<`~Ü>`¼d�EGÙJ[JFLEGY��
l	xGXgE^¢�xyE ��å|  �|ßJßJ¥�bsPNRJRTPTj¦`

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 < 
 

÷� ­²A³R´3±;¯·¶ëÌ'ü2µ­¶�¢�
Q�2µ.´;Ì[µ­¶�¢�
N½�¶Ç´#
q¾ �N¯�´;Ì
ÅD³�ª2§~ª!�©Ã	�ÀÒ����?�n����ª!±¡´w}�È�ª!�

mP��cY*8�=�:�G#&%��!�`PY �-B���! "�"_C@
z m5��( ��*

ÁTR



¸ E�FwEGt�[JFwY�t�Fw[J©JFwE^uwu�Y\[�§ÔMNFLV�u�Yw¤�EIFwE^MJrgXZf^MNYwXg[T¢=[J½ÇM­uwCqMJrgrZnpuwxGMJrZES�¼AvMJ¢kYwA�C�xy[TC=tvA�Y\EGFWDvMJu\E^V=[T¢=E^rgE^xyY\Fw[T¢
u\t|Xg¢�u Xg¢-rgMNY\EGFLMJr�Ò}MJÂBu¡ZiÂBr�Ò}MJÂBu{�zA�MJ¢¼YwA�CÈV�[JYwuG`�lzYwMNFwYwXg¢�©m½�FL[TC8Yw¤�E�t�Fw[Jt�[TuwMJrk[J½�Ó [Tuwu�MJ¢�V�d}XH1}Xg¢�xyE^¢�fG[
� � �B��§�EQ¤�M�ÙJE×V�EGÙJE^rg[Jt�E^V<M�u\EGY-[J½mxy[T¢�xyFwEGY\E�XgV�E^MJu>½�[JF
Xg¢�XZYwX¾MJrgXZf^MNYwXZ[T¢�� C�MJ¢�XZtvA�r¾MNYwXZ[T¢ MJ¢�V�FLE^MJV	nÖ[TA�Y>[J½
uwX¾¢�©TrZE®MJ¢�V£xy[TA�tvrgE^V£u\tvXg¢�u��ØP2�Ö` ¸ E�¤�M^ÙJE>Yw¤�E^¢�FwE^MJrgXZfGE^V�M
½�EG§InÖE^rgE^xyY\Fw[T¢�V�[TA�DvrZEQ�¼A�MJ¢¼YwA�CþV�[JYI§·XZYw¤£MJ¢
Xg¢¼Y\EG©JFLMNY\E^V£x¦¤�MNFw©JE­V�EGY\E^xyY\[JF-beMÔU}¨ ¡ j¦`	@·E]6	Y���§WE®x¦¤�MNFLMJxyY\EGFLXZfGE^V'Yw¤�E}E^¢�EGFw©JOQuwt�E^xyY\F¦A�C�[J½�Yw¤�Xgu�u\O	u\Y\E^C
MJ¢�VQA�u\E^VQd ¡ tvA�rguwE^u Y\[>E^u\YwX¾CqMNY\E·E^¢�EGFL©JO=FwE^rgM!6�MNYwXZ[T¢qYwXgCqE^uG` d�E^Cq[T¢�u\Y\FLMNYwXZ[T¢Q[J½ uwXg¢�©TrZEynpuw¤�[JYoFLE^MJV	nÖ[TA�Y��
E^rZE^xyY\FL[T¢�u\tvX¾¢QFLE^u\[T¢�MJ¢�xyE>MJ¢vV£Yw¤�ENÐPÑ�ÒiÓ£©TMNY\E�MNFwE­Xg¢�t�FLEGtvMNFLMNYwXZ[T¢Ç`
� � ��d�` Ó [TuLu®MJ¢�V6d-`~¨a` d}XH1}Xg¢�xyE^¢�fG[D�!¶ÆU®A�MJ¢kYwAvC¿xy[TC=tvA�YwMNYwXZ[T¢6§�XZYw¤ø�¼A�MJ¢¼YwA�C V�[JYwuGÑH��j2>�KV/]��|F��d!�·L=�
Ì�¶ � � PNRÃb � ÉJÉJßTj¦`
�ØP2�ÇÓo`~Æ<` � `�1oMJ¢vV�EGFLu\Ozt�E^¢qEGYWMJrÖ`H�C¶ÆU}AvMJ¢kYwA�C ¡ [TC=tvA�YwXg¢�©®§·XZYw¤QU�rZE^xyY\FL[T¢�lzt|Xg¢�u Xg¢cU}A�MJ¢¼YwA�C�dB[JYwuGÑH�	Y\[
MNt�t�E^MNFÔXg¢�DäU®A�MJ¢kYwAvC ¡ [TCqtvA�YwXg¢�©-MJ¢�VcU®A�MJ¢kYwAvC7ÛÔXZYwu�Xg¢×Æ�E^u\[TuLxy[JtvXgx®lzOzuwY\E^CquwÅ0� � rgA¼§WEGF�Â�xGMJV�E^CqXgx
¨WrZE^¢¼AvC�¨�A�Dvr¾Xguw¤�EGFLu}bsPNRJRTPTj¦`mlzEGEw�zA�MJ¢kY»nÖt|¤fZiRTPNRk¹iRTHJÉz`
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¸ EqE]6�MJCqXg¢�EY� � ��V�E^xy[T¤�EGFwE^¢�xyE=Eyè�E^xyYwu>X¾¢6Yw¤�E Ä [Tu\EGt|¤�u\[T¢6xGA�FwFwE^¢¼Y®[J½ÔM ¡ [¼[Jt�EGF}tvMJXZF­uL¤¼A�Y\YwrgEY�ØP2�B�aMJ¢�V
uw¤�[�§1Yw¤�MNYÔV�EGtv¤�MJuwX¾¢�©>V�A�EBY\[�©TMNY\E®ÙJ[TrZYwMN©JECG|A�xyYwA�MNYwXZ[T¢vuWxGMJ¢×E^XZYw¤�EGFIuwA�t�t�FwE^uwu�[JFWE^¢v¤�MJ¢�xyEBYw¤�EBxyF¦XZYwXgxGMJr
xGA�FLFwE^¢kY�MJ¢�V�MJrguw[QxL¤vMJ¢�©JE-XZYwu�uwXZ©T¢Ç`I«m¤�E>xGA�FwFwE^¢¼Y·¢�[TX¾u\E>u\t�E^xyY\FLA�C0V�Xgu\tvr¾M^O	umMqt�E^MNh£MNY·Yw¤�E Ä [Tu\EGt|¤�u\[T¢
xy[TA�t|rgXg¢�©qE^¢�EGFw©JO�MJ¢�VÃuw¤�[�§·u�MQtv¤�MJuwE-V�EGt�E^¢�V�E^¢vxyEJ`·K�Xg¢�MJrgrZO3�|§WE�t�Fw[Jt�[Tu\E�MJ¢�X¾C=tvrZE^C=E^¢¼YwMNYwXZ[T¢�[J½oYw¤�E
uw¤zA�Y\YwrZE­CqE^xL¤�MJ¢�X¾uwC�§·XZYw¤£M=V�EGÙzXgxyE>FwE��¼AvXZFLXg¢�©
¢�[qC=E^x¦¤�MJ¢�XgxGMJr¾rZOQC=[�ÙzX¾¢�©=tvMNFwYG`
� � ��Â-`vª·[TCqXZY\[D�vK�`v¨WrgMJu\YwXg¢�M0��MJ¢�V�ª­`�K�MNf^XZ[D�|t�FwEGt�F¦Xg¢kYmPNRJRTPz`
�ØP2�cÓ�`H;�`|ÒB[JFLE^rgXZhY�	Â-`�º»uwMJxGuwu\[T¢���;�`�Æ<`|Ò}MJrZt�EGFLXg¢��zª>`zºù`|l	¤�EGh	¤¼Y\EGF���MJ¢�V£Æ<` Ä [T¢�u\[T¢��	@BMNYwA�FwE ���v� ��ÁkHiÁ
bsPNRJR � j¦`
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lzE^C�Xgxy[T¢�V�A�xyY\[JF�¢�MJ¢�[TuwY\FLA�xyYwA�FwE^u×Xg¢+MNt�t�Fw[JtvFLXgMNY\E�xy[T¢ 4 ©TA�FLMNYwXZ[T¢�u�xGMJ¢ÕD\¤�[Tu\YwÅ �zA�MJuwXZt|MNFwYwXgxGrZE^u�§·¤�[Tu\E
V�O	¢�MJCqX¾xGu­xGMJ¢ñD�EqYwMJX¾rZ[JFwE^V�Y\[�[Nè�EGF�E]6�xGXZYwXg¢�©'FLE^u\E^MNFLxL¤<[Jt�t�[JFwYwA�¢vXZYwXZE^u}D�[JYw¤�½�[JF>Yw¤�E×u\YwA�V�O6[J½IE]6	[JYwXgx
u\YwMNY\E^uBMJ¢�V�½�[JFmYw¤�E>X¾C=tvrZE^C=E^¢¼YwMNYwXZ[T¢�[J½ ¢�[�ÙJE^r V�EGÙ	XgxyE>xy[T¢�xyEGt�Ywu^`
ºouw¤vMJrgr�t�FwE^uwE^¢kYWFwE^uwA�rZYwu�½�[JF�Yw¤�EBxGMJu\E�[J½ÇD|MJrgrgXgu\YwX¾xWY\F¦MJ¢�u\t�[JFwYWX¾¢quwA�t�EGFLxy[T¢�VvA�xyY\[JF\npu\E^CqX¾xy[T¢�V�A�xyY\[JF�¤kOzD�FLXgV
u\O	u\Y\E^Cqu
§�XZYw¤ñYw¤�E'V�E^C=[T¢�u\Y\F¦MNYwXZ[T¢&[J½�V�E�ÒBE^¢�¢�E^u»núl	MJXg¢¼Y Ä MJC=E^u
FwE^u\[T¢vMJ¢kY=Y\FLMJ¢vu\t�[JFwY�X¾¢<M @�D�núÒ}MJÂBu
ZiÂBr�Ò}MJÂBu�V�EGÙ	XgxyEJ`�º»¢
Yw¤�Xguoxy[T¢¼Y\E]6zYW[J½�¤¼OzD�FLXgV
u\O	u\Y\E^Cqu��¼Yw¤�Emt�[JY\E^¢¼YwXgMJr	[J½�½�EGFwFL[TCqMN©T¢�EGY»npuwA�t�EGFLxy[T¢vV�A�xyY\[JF
øwA�¢�xyYwXZ[T¢vuÔ½�[JFmE^rgE^xyY\Fw[T¢�CqX¾xyFw[JFwEG½�FLXgV�©JEGFLMNY\[JF¦uÔ§·Xgrgr�MJrgu\[=D�E­V�X¾uwxGA�uwu\E^V `

Á �



U}AvMJuwXZtvMNFwYwX¾xGrZE^ucV�O	¢�MJCqX¾xGuaxGMJ¢
D�EÔu\YwA�V�XgE^V-MJrguw[BXg¢
MJrgrZnpu\E^CqXgxy[T¢�VvA�xyY\[JFa¢vMJ¢�[Tu\Y\FLA�xyYwA�FwE^u�Xg¢>Yw¤�EL�zA�MJ¢¼YwA�C
ÜBMJrgr FwEG©TX¾C=EJ`Qº®uw¤vMJrgr�t�FwE^u\E^¢¼Y­FwE^xyE^¢¼Y�FwE^uwA�rZYwu­[T¢ñ¢�[T¢	npr¾Xg¢�E^MNFe�zA�MJuwXZtvMNFLYwXgxGrZE
YwA�¢�¢�E^r¾Xg¢�©�D�EGYp§�EGE^¢ñ½�FLMJxùn
YwXZ[T¢vMJr��zA�MJ¢kYwAvC8ÜBMJrgrTE^V�©JE^uaMJ¢�V�V�XguwxGAvuwuÇYw¤�E^C8§·XZYw¤�Xg¢®M�ÙiMJX¾rgMNDvrZEWYw¤�EG[JFLXZE^uc½�[JFaYw¤�E�§�E^MNh¼nÖDvMJxwh	uwxGMNY\Y\EGFLXg¢�©
FwEG©TX¾C=EJ`
¸ [JFwh£Xg¢£xy[Tr¾rgMND�[JFLMNYwXZ[T¢�§·XZYw¤ ]oKW`�Ò}XgMNfG[JY\Y\[D��l�`�ªm[	V�V�MNFw[D�D1�`v¨aE^rgrZEG©JFLX¾¢�X.�	KW`|«�MJV�V�E^X.��ª­`vKvMNf^XZ[�`
K�`�Ò}X¾MNfG[JY\Y\[ø��*L%�(���¨�¤¼OzuG`oª·EGÙ|`WÓ EGY\YG` æÇ¶ �|P � ¥JßNRTßÃbsPNRJR � j7��Â·t�t|rs` ¨�¤¼OzuG`oÓcEGY\YG` æ|Ê �|ST¹NßiÁ6bsPNRJRTPTj¦`
l�`�ª·[zVvV�MNFw[$��*2%�(��W¨W¤kO	uG`�ª·EGÙ|`WÓ EGY\YG`�-?�6c!�,��/@/ù`
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¸ EÔV�E^C=[T¢�uwY\FLMNY\EWYw¤vMNYaXg¢-Mm§·X¾V�EoFLMJ¢�©JE�[J½�Y\E^C=t�EGFLMNYwA�FLE^u ¡ [TAvrZ[TC>D
V�FLMN©�D�EGYp§�EGE^¢-Yí§W[B§�E^MNhzrZO­xy[TA�tvrZE^V
�zA�MJ¢¼YwA�C §·XZFLE^uqXguqV�[TC�Xg¢�MNY\E^VËDzOÕt�Fw[	xyE^uwu\E^uq§�XZYw¤)M�uwC�MJrgrmC=[TC=E^¢¼YwA�C?Y\FLMJ¢�u\½�EGF^`1l�A�xL¤:t�Fw[	xyE^uwu\E^u
xy[T¢¼Y\FLXZDvA�Y\E=Y\[�Yw¤�E�V�FLMN©£FwE^uwXguwYwXZÙzXgYpOÃD�E^xGMJAvu\E=Yw¤�EqE^rZE^xyY\FL[T¢ñV�Xguwt�EGF¦uwXZ[T¢6rgM^§7Xgu­¢�[JY>r¾Xg¢�E^MNF^`q«m¤�EquwCqMJrgr
C=[TCqE^¢kYwA�C Y\FLMJ¢�u\½�EGF­xy[T¢kY\F¦XZDvA�YwXZ[T¢6uwxGMJrgE^u®§·XZYw¤6Y\E^C=t�EGFLMNYwA�FwE=MJu' å XZ½�Yw¤�E=§·XZFwE^u®MNFwEqX¾V�E^¢kYwX¾xGMJr.� MJ¢�V
MJu( ê XZ½cYw¤�E>§·XZFwE^uIMNFwE-V�X è�EGFwE^¢kYG`
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«�FLMJ¢�uwC�XguwuwXZ[T¢
[J½ X¾¢kY\EGFLMJxyYwX¾¢�©>E^rZE^xyY\FL[T¢�u�XguWM­½eA�¢�V�MJCqE^¢kYwMJrvt�Fw[JDvrZE^C5[J½ C=E^u\[Tuwxy[JtvX¾xmtv¤¼OzuLXgxGuG`�ªmE^xyE^¢¼YwrZO3�
§�EW§�EGFwEÔMNDvrZEWY\[}V�EGEGt�E^¢>[TA�F A�¢�V�EGF¦u\YwMJ¢�V�Xg¢�©I[J½�Yw¤�Xgu�t�Fw[JDvrZE^C8§·XZYw¤-uwA�Fwt�F¦XguwXg¢�©TrgO·uwXgC=t|rZE�MNt�t�FL[TMJxL¤�Yw¤�MNY
V�MNY\E^uÔD|MJxwh×Y\[T� � �Ö`�«m¤�Xgu�MNt�t�FL[TMJxL¤'Xgu�ÙNMJrgXgVQ½�[JFIFLE^rgMNYwXZÙJE^rZOq§�E^MNh×E^rZE^xyY\Fw[T¢	nÖE^rZE^xyY\FL[T¢'Xg¢¼Y\EGFLMJxyYwXZ[T¢���§·¤vXgxL¤
XguIXgYwu�xGrgE^MNF·V�XguwMJV�ÙiMJ¢¼YwMN©JEJ`�«m¤�E®MJV�ÙNMJ¢¼YwMN©JE>XguÔYw¤�MNYIYw¤�E®E^rgE^xyY\Fw[T¢£Y\FLMJ¢�uwt�[JFLY�xGMJ¢£D�E}Y\FLMNY\E^V£§�XZYw¤�Xg¢QYw¤�E
xy[T¢¼ÙJE^¢�XZE^¢¼Y�Ó�MJ¢�V�MJA�EGFwnpÛ-çA�Y\YwXZhJEGF�½�FLMJC=EG§�[JFwh�`o«m¤�EmEyè�E^xyYW[J½ X¾¢kY\EGFLMJxyYwXg[T¢QXguoYw¤�E·FwE^¢�[JFLCqMJrgXZf^MNYwXg[T¢=[J½ÇYw¤�E
Y\FLMJ¢vuwCqXguwuLXZ[T¢Qxy[zE�Í�E^xGXZE^¢¼YwuG` ¸ E>FwEGÙzXgEG§+[TA�FIFwE^uwA�rZYwu�[T¢£Xs` FLE^u\[T¢�MJ¢¼YIYwA�¢�¢�E^rgX¾¢�©-Xg¢�Ó�A�Y\YwXZ©JEGFmrgX)�zA�XgVvuë�ØP2�
XgXÖ`mE^¢kÙ	XZFw[T¢vC=E^¢kYwMJraEyè�E^xyY}[T¢Ãxy[TAv¢kYwXg¢�©Qu\YwMNYwXguwYwXgxGuB[J½oE^rZE^xyY\Fw[T¢ÃY\FLMJ¢�uw½�EGF}XgXgXs`�V�EGÙJE^rZ[JtvC=E^¢¼YB[J½ ¡ [TA�rZ[TC-D
Dvrg[zxLhiMJV�E�Xg¢<¤�XZ©TrZO�xy[T¢�VvA�xyYwXZÙJE��¼A�MJ¢¼YwA�C V�[JYwu�Yw¤�MNY
§WEGFLEQ[JD�YwMJX¾¢�E^V&§·XZYw¤�Yw¤vXgu-MNtvt�Fw[TMJxL¤ ` ¸ E£¤�M�ÙJE
½�[TA�¢�VÃA�¢�E]6	t�E^xyY\E^V�uwX¾CqXgrgMNFLXgYwXZE^uID�EGYp§�EGE^¢6Yw¤�E^u\E�©JFw[TA�tvuB[J½ot|¤�E^¢�[TC=E^¢�M	` ¸ E
§�EGFwE=MNDvrZE�Y\[Q½�[JFLC�A�rgMNY\E
uwX¾C=tvrZEQ�¼AvMJrgXZYwMNYwXZÙJE­xy[T¢�xGr¾A�uwXZ[T¢�u^`

ÁkP



� � � � `�Â>`vÆÃMNY\ÙJEGEGÙY��dB[T¢�©`6�XgMN[�;�A�E3��MJ¢�V£Óo`vº¦`|Ò}r¾MNf^CqMJ¢�xy[T¢�V�npCqMNY¡ZNÉJSNRT¥NRNÁ � `
�ØP2��;�A `N1-`|@�MNf^MNFw[�Ù'MJ¢�V'Ó�`�º¦`�Ò®rgMNf^CqMJ¢���xy[T¢�V�npCqMNY¡ZiRTPNRTÉNRTÉNR	`
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¸ E�¤�M^ÙJE>CqE^MJuwA�FwE^V£Yw¤�E>xy[TrgrZE^xyYwXZÙJE>E]6	xGXZYwMNYwXg[T¢�u\t�E^xyY\FLA�C [J½ Xg¢¼Y\EGFLMJxyYwXg¢�©=E^rZE^xyY\Fw[T¢�u�Xg¢�[T¢�EynpV�XgCqE^¢�uwXZ[T¢Ç`
«m¤�EWE]6	t�EGFLXgC=E^¢¼Yaxy[T¢vuwXgu\Ywua[J½|xy[T¢¼Y\Fw[Trgr¾Xg¢�©BYw¤�EÔE^¢�EGFw©JO-MJ¢vV�Cq[TC=E^¢kYwAvC![J½�E^rZE^xyY\Fw[T¢�u�YwAv¢�¢�E^rgXg¢�©·D�EGYp§�EGE^¢
Yí§W[
xGrZE^MJ¢�MJ¢vVQxGrZ[TuwE^rZO=uwXZYwA�MNY\E^V��¼tvMNFLMJrgrgE^r��¼AvMJ¢kYwA�C�§·XZFwE^u�Xg¢qM�Ò®MJÂ�u¡ZiÂBr�Ò}MJÂBuI¤�EGY\EGFw[TuwY\FLA�xyYwA�FwE·§·¤�XgrZE
C=E^MJuLA�FLXg¢�©�Yw¤�E-FLE^uwA�rZYwXg¢�©�xy[T¢�V�A�xyYwMJ¢vxyEJ`BÂÔY}¤�XZ©T¤�E^rZE^xyY\Fw[T¢6V�E^¢�uwXgYwXZE^umYw¤�E
C=E^MJuwA�FwE^V�E]6�xGXZYwMNYwXZ[T¢Ãu\t�E^xùn
Y\FLAvC8xGrZE^MNFLrgO}V�EGÙzXgMNY\E^u�½�Fw[TC/Yw¤�E�¢�[T¢	npXg¢¼Y\EGFLMJxyYwXg¢�©·u\t�E^xyY\FLA�Cg�NMNY\Y\E^u\YwXg¢�©·Y\[BYw¤�EWXgCqt�[JFLYwMJ¢�xyEo[J½ ¡ [TA�rZ[TC-D
Xg¢¼Y\EGFLMJxyYwXZ[T¢vuG`'@·[JYwMND|rZE×X¾u>MJ¢�[JD|u\EGFwÙJE^VÕSNR9� E^¢v¤�MJ¢�xyE^C=E^¢¼Y>[J½mYw¤�E�ÙJE^rZ[	xGXZYpO [J½IYw¤�EQCqMJXg¢ñE]6	xGXgYwMNYwXZ[T¢
D�F¦MJ¢�xL¤£FLE^rgMNYwXZÙJE­Y\[�¢�[T¢	npXg¢¼Y\EGFLMJxyYwXg¢�©qE^rgE^xyY\Fw[T¢�uI§·XgYw¤£Yw¤�E>uwMJCqE>V�E^¢�uwXgYpO3��M=tvMNF¦MJC=EGY\EGF�V�EGY\EGF¦CqXg¢�E^V£E]6zn
t�EGFLXgCqE^¢kYwMJrgrgOJ`­ºú¢6uw¤�[JFwY®§·XZFwE^u��Ç¥ O C¿MJ¢vV�P O C¿rZ[T¢�©D� 4 ¢vXZY\E�uLXZfGE
Eyè�E^xyYwu���FwE^uwA�rgYwXg¢�©×½�Fw[TC DvFwE^MNhzX¾¢�©Q[J½
Y\FLMJ¢vuwrgMNYwXZ[T¢�MJrÔXg¢¼ÙNMNFLXgMJ¢�xyE3�oMNFwE£[JD|u\EGFwÙJE^VÇ`ËlztvXg¢ñn­xL¤�MNFw©JE�u\EGtvMNFLMNYwXZ[T¢ËX¾u�C�MJ¢�XZ½�E^u\Y\E^V&Yw¤�Fw[TA�©T¤ÕÆ�[TXZF~9E
tvMNY\Y\EGF¦¢�uq©JE^¢�EGF¦MNY\E^V:½�Fw[TC Yw¤�E�u\tvX¾¢ËMJ¢�V)xL¤vMNFw©JE�E]6�xGXZYwMNYwXZ[T¢�ÙJE^rZ[	xGXZYwXZE^uG`+ÂÔY×rg[�§0E^rgE^xyY\Fw[T¢:V�E^¢vuwXZYwXZE^u
Yw¤�E£u\O	u\Y\E^C MND�F¦A�t�YwrZOñrg[¼[Tu\E^u�Y\FLMJ¢vuwrgMNYwXZ[T¢�MJrÔXg¢¼ÙNMNFLXgMJ¢�xyE�MJ¢�VÕD�E^xy[TC=E^u=rZ[	xGMJrgXZfGE^VÇ` ¸ E 4 ¢�V&Yw¤�MNY
Yw¤�E
rZ[	xGMJrgXZf^MNYwXg[T¢QrZE^¢�©JYw¤Qxy[JFwFLE^u\t�[T¢�V�uWY\[-Yw¤�E®Xg¢¼Y\EGF\nÖE^rZE^xyY\FL[T¢×uwtvMJxGXg¢�©�V�EGY\EGFLCqXg¢�E^V�DzO=Yw¤�E}[T¢�EynpV�XgCqE^¢�uwXZ[T¢�MJr
E^rZE^xyY\FL[T¢�V�E^¢�uLXZYpOJ`
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MNFwE6MJV�V�FLE^uwu\E^V 4 FLu\YG`!@·E]6	Y���¢�[TXgu\E6xy[JFwFwE^rgMNYwXZ[T¢vu�§·X¾rgrID�EÃxy[TCqtvA�Y\E^V+Xg¢�M&xGMNFwD�[T¢1¢�MJ¢�[JYwA�D�E�§·¤�EGFwE
E^rZE^xyY\FL[T¢�u>MNFwEqX¾¢iø»E^xyY\E^VñXg¢ Yw¤�E=DvAvrZh�½�Fw[TC M�l�«mÆ?YwXgt `q«m¤�E 4 F¦u\Y}Y\[JtvXgxqXgu}Yw¤�EqFwE^uwA�rgYB[J½IMJ¢ [T¢�©J[TXg¢�©
xy[Trgr¾MND�[JF¦MNYwXZ[T¢=§·XZYw¤�Ò�`¼ÓcE^u\[�Ù	XZhqMJ¢�V�Ò�`¼ÛÔrgMNY\Y\EGF�[�ÙJEGFÔYw¤�E�OJE^MNFLuG`o«m¤�E·A�¢�XZ½�O	Xg¢�©}Yw¤�E^C=EBXguoYw¤�MNY�Xg¢=D�[JYw¤
D�F¦MJ¢�xL¤�E^V5�zA�MJ¢¼YwA�C!xGXZFLxGA�XZYwu��iE^¢¼YwMJ¢�©TrZE^CqE^¢kYoXguaE]6	tvrgXgxGXgY�MJ¢�V
xGMJ¢
D�EIXgrgrgA�uwY\FLMNY\E^V­Ù	XgMB¢�[TXgu\EIxy[JFwFwE^r¾MNYwXZ[T¢�uG`
UW¢kYwMJ¢�©TrgE^C=E^¢kYÔxGMJ¢QD�EBMJxL¤�XgEGÙJE^VQE^XgYw¤�EGF�½�[JFWt|MJXZFLuo[J½cE^rZE^xyY\Fw[T¢�u�Xg¢qYw¤�E�xGMJu\EB[J½cuwA�t�EGFLxy[T¢vV�A�xyY\[JF�u\[TA�FLxyE^u
xy[T¢�¢�E^xyY\E^V�Y\[&K�EGFLCqXBrgX)�zA�XgVÕrZE^MJVvu��Ô[JF×MJrZY\EGF¦¢�MNYwXZÙJE^rZOÕ½�[JFQtvMJXgFLu=[J½e�zA�MJuwXZtvMNFLYwXgxGrZE£E]6�xGXZYwMNYwXZ[T¢�uQ[J½®Yw¤�E
xy[JFwFLE^rgMNY\E^V'E^rZE^xyY\FL[T¢cG|A�XgV `
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ÂB¢�[TCqMJr¾XZE^u®¢�E^MNF­Yw¤�Eqxy[T¢vV�A�xyYwMJ¢�xyEqYw¤�FwE^uw¤�[TrgV6[J½Ô¢�E^MNFLrgO�t�EGFw½�E^xyY­u\E^CqXgxy[T¢�VvA�xyY\[JFe�¼AvMJ¢kYwA�C §·XZFwE^u
MNFwE�E]6	tvrgMJXg¢�E^VñXg¢<Y\EGFLCqu�[J½�uLXg¢�©TrZEGY�MJ¢�V&Y\FLXZtvrZEGY-FwE^u\[T¢�MJ¢vxyE^u
[J½·xy[T¢�V�A�xyYwXg[T¢<E^rgE^xyY\Fw[T¢�u�§·XZYw¤&M6uwXg¢�©TrZE
§�E^MNhzrgO¼D�[TA�¢�V�E^rZE^xyY\Fw[T¢ÕXg¢�Yw¤�EQ§·XgFwEJ`'«m¤�Xgu-Xgu>uL¤�[�§·¢<Y\[ÃD�EQM�A�¢vXZÙJEGFLuwMJr�Eyè�E^xyY
½�[JF�M�§·XgV�EQFLMJ¢�©JE�[J½
uwXgYwA�MNYwXZ[T¢�uqX¾¢Õ§·¤�Xgx¦¤ËYw¤�E'Eyè�E^xyYwXZÙJE6uwXg¢�©TrZEynÖE^rgE^xyY\Fw[T¢)xy[T¢ 4 ¢�E^C=E^¢kYQXguq§�E^MNh|`1«m¤�E�Fw[JDvA�u\Yw¢�E^uwu
[J½®Yw¤�Xgu
©JE^¢�EGF¦Xgx�D�E^¤vM^Ù	XZ[JFBX¾uBX¾¢kÙJE^u\YwXg©TMNY\E^V ¢¼A�CqEGFLXgxGMJrgrZO�½�[JF­M×§·XgV�E-FLMJ¢�©JE
[J½Wuw¤vMNt�E^u}MJ¢�V6uwXgfGE^u�[J½�xyOzr¾Xg¢�V�FLX¾xGMJr
§·XgFwE^uÔ§·XZYw¤£M
DvAvrZ©JEJ`o«m¤�E®V�EGt�E^¢�V�E^¢vxyE®[T¢£©TMNY\E­ÙJ[TrZYwMN©JE3��u\[TA�FLxyEynpV�FLMJXg¢�ÙJ[TrZYwMN©JE>MJ¢vV'CqMN©T¢�EGYwXgx 4 E^rgV�Xgu
V�X¾uwxGA�uwu\E^VQ§·XZYw¤vXg¢qYw¤�E}½�FLMJC=EG§�[JFwh�[J½aMJ¢×E]6zY\E^¢�V�E^V£Ü�A�DvDvMNFLV×C=[zV�E^rs` «m¤�Xgu�C=[	V�E^r|X¾u�C�MNt�t�E^VQ[T¢¼Y\[qMJ¢
E]6	Y\E^¢�V�E^V£ÂB¢�V�EGFLuw[T¢×Cq[zV�E^rB�z§�¤�XgxL¤�Xg¢QYw¤�E­rgX¾CqXZY�[J½arZ[�§*Y\E^Cqt�EGF¦MNYwA�FwE^uIXgu�E]6	t�E^xyY\E^V�Y\[qrgE^MJV�Y\[ � [T¢�V�[
FwE^uw[T¢�MJ¢�xyE­tv¤¼O	uwXgxGuIMJ¢�V£tvFw[T¢�[TA�¢�xyE^V£C�MJ¢kO¼nÖD�[zV�OQEyè�E^xyYwu^`
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¸ E­uL¤�[�§1E]6	t�EGF¦XgC=E^¢¼YwMJrgrZO
Yw¤�MNYÔEGÙJE^¢�§·¤�E^¢�¢�[�DvXgMJuWÙJ[TrZYwMN©JE>Xgu�MNt�tvr¾XZE^VqY\[=M5�¼AvMJ¢kYwA�C xy[T¢�VvA�xyY\[JF��
Yw¤�E·E^rZE^xyY\Fw[T¢�XgxS�zA�MJ¢¼YwA�C3tvMNFLYwXZYwXZ[T¢q¢�[TX¾u\EmxGMJ¢qD�EmXg¢¼ÙJE^u\YwXZ©TMNY\E^VQA�uwXg¢�©>Ò}Ü�fmFLMJVvXZ[J½�FLE��¼A�E^¢vxyO�XZFLFLMJV�XgMNYwXZ[T¢
[J½oMQFwE^u\EGFwÙJ[TXgF^`·ÞBuwXg¢�©�MYU}A�MJ¢¼YwA�C ¨�[TX¾¢kY ¡ [T¢¼YwMJxyY}xy[T¢ 4 ©TA�FLMNYwXZ[T¢�MJuBYw¤�E>DvMJr¾rgXgu\YwXgx®xy[T¢vV�A�xyY\[JFB§WE
MNFwE

Ák¥



MNDvrgE�Y\[6CqMNhJE×MJ¢&MJxGxGA�FLMNY\E£V�EGY\EGF¦CqXg¢�MNYwXZ[T¢ñ[J½IYw¤�E×tvMNFwYwXZYwXZ[T¢<¢�[TXgu\EQK�MJ¢�[6½�MJxyY\[JF
FwE^uLA�rZYwXg¢�©£½�Fw[TC÷Yw¤�E
tv¤�[JY\[T¢	npMJuwuwXguwY\E^V×uL¤�[JYI¢�[TXgu\EJ` Â�t�tvrZO	Xg¢�©-D�[JYw¤×ÙJ[TrZYwMN©JE®D|XgMJuÔMJ¢�V×Fw½ XZFwFLMJVvXgMNYwXZ[T¢Q§WE®MNFwE®MNDvrZEBY\[=CqMNhJE­M
V�E 4 ¢�XZYwXZÙJE=�zA�MJ¢kYwXgYwMNYwXZÙJE­Y\E^u\Ym[J½�Yw¤�E­uLxGMNY\Y\EGFLXg¢�©qYw¤�EG[JFwO�[J½�tv¤�[JY\[T¢	npMJuwuwXguwY\E^V'uw¤�[JY·¢�[TXgu\EJ`
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dBF Ä MJ¢'ÂBMNFwYwu Þ�¢vXZÙJEGFLuwXZYíOQ[J½�Ó E^X¾V�E^¢
¨�Fw[J½�@�Xgxy[Tr¾MJumÂ·©JF¦MJXZY Þ�¢vXZÙJEGFLuwXgVvMJV×ÂBA�Y\[T¢�[TC�MqV�E>ÆÃMJV�FLXgV
Æ�F·ÆÃMJ¤�Fw[TA�u·Â�¤�CqE^V Þ�¢vXZÙJEGFLuwXZYíOQ[J½ol	¤�E�ÍQE^rgV
dBF Ä MJC=E^u·ÂB¢�¢�EGY\Y Þ�¢vXZÙJEGFLuwXZYíOQ[J½�Û�FLXgu\Y\[Tr
Æ�F Ä MJC=E^u·Â�FL¢�[TrgV Þ�Æ�ºwl	«

Á¼¹



Æ�FBlzYwM�Ù¼FL[Tu·ÂÔYw¤�MJ¢�MJuw[Jt�[TAvrZ[Tu ÓcMJ¢�xGMJuwY\EGF�ÞB¢�XZÙJEGFLuwXgYpO
ÆÃXguwu ¡ E^xGXgrZE®ÛÔMJxGxGM � [T¢�u\YwMJ¢�f­Þ�¢�XgÙJEGFLuwXZYíO
dBF·ÂBV�FLX¾MJ¢£Û�MJx¦¤kY\[Tr¾V U�xy[TrZE­@�[JFLCqMJrgE�l	A�t�EGFLXZE^A�FwE
dBF·ÂBrZE]6�X ÛÔMN©JFwEGYwu Æ�M!6znp¨�r¾MJ¢�xwh¼nÖºú¢vu\YwXZYwA�YI[J½ ÆÃXgxyFw[Tu\Y\FLAvxyYwA�FwE­¨�¤¼O	uwXgxGu
dBFBl	Y\EGÙJE^¢�ÛÔMJXgrZEGO ÓcMJ¢�xGMJuwY\EGF�ÞB¢�XZÙJEGFLuwXgYpO
dBFBÒ}FwfGEG©J[JFwf-ÛÔMJ¢�MJx¦¤ d}MNFwE^u\DvA�FLOQÓcMND�[JFLMNY\[JFLO
dBF·dBE^¢�X¾umÛÔMJu\hJ[ º ¡ «m¨{�	«�FLXZE^uwY\E
¨�Fw[J½{1BXg¢vxyE^¢kYmÛÔM^OJ[JY Þ�¢vXZÙJEGFLuwXZY\E ¡ MNYw¤�[TrgX)�zA�E®V�E­Ó [TA�ÙNMJXg¢
¨�Fw[J½ ¡ MNFLrZ[qÛ�EGE^¢�MNhzhJEGF Þ�¢vXZÙJEGFLuwXZYíO�[J½ Ó E^X¾V�E^¢
dBF Ä [¼[TuwY·Û�EGhiMNEGFwY Ó E^A�ÙJE^¢
¨�Fw[J½�K�MNDvXZ[�Û�E^rZY\F¦MJC @�UÔl	«ÔnÖº»@�K�Æ
dBF ¸ [Trg½�©TMJ¢�©×Û�E^rZf^XZ© Þ�¢vXZÙJEGFLuwXZYíO�[J½ ÛÔMJu\E^r
¨�Fw[J½olzY\EG½�MJ¢�ÛWE^¢�©JYwuwu\[T¢ ¡ ¤�MJrgCqEGFLuÔÞ�¢�XgÙJEGFLuwXZYíO
dBF Ä E^MJ¢	npÆÃMNFLx>Û�EGFwFw[TXgF U�@®lY��Óc¨WÆ ¡
¨�Fw[J½�¨�EGY\EGFBÛ�EGY\[T¢ @·[JY\YwX¾¢�©T¤�MJCþÞB¢�XZÙJEGFLuLXZYpO
¨�Fw[J½olzY\EG½�MJ¢�Û�r\çA�©JE^r ºúK�K2�vK�[JF¦uwxL¤zA�¢�©Tu\fGE^¢¼Y\FLA�C Ä A�E^r¾XgxL¤
Æ�F·ÂBrZE^uwuwMJ¢vV�Fw[qÛ�FLMN©J©TXZ[ Þ�¢vXZÙJEGFLuwXZYwM
V�XcÒ}E^¢�[�ÙNM
dBF·«�[JDvXgMJu·ÛWF¦MJ¢�V�E^u Þ�Æ�ºwl	«
¨�Fw[J½�Â·FL¢�E­ÛWF¦MNYwMJMJu @·[JFL§WEG©TXgMJ¢�Þ�¢�XgÙJEGFLuwXZYíOQ[J½ol	xGXZE^¢�xyE-MJ¢�V£«cE^x¦¤�¢�[TrZ[J©JO
¨�Fw[J½�Â�¢�V�FwEG§/Û�FLXZ©J©Tu 7ë6	½�[JFLV£ÞB¢�XZÙJEGF¦uwXZYpO
dBF·¨W¤�XgrgXgt×ÛÔA�xLhzrZE U}Xg¢�EGYwX�U
dBF�;�A�FwO×ÛÔA�©J[TuLrgM^Ù	u\hzO ºúCqt�EGF¦XgMJr ¡ [TrgrZEG©JE
dBFC7®rgXZÙ	XZEGFIÛ�AvXguwu\[T¢ ¡ ª�«mÛÔ«Ôn ¡ @BªBlY�vÒBFLE^¢�[JDvrZE
dBF·Û�[J©TV�MJ¢�ÛÔA�rZhNM ºú¢vu\YwXZYwA�Y\E}[J½ Æ�[TrgE^xGA�rgMNF·¨W¤kO	uwXgxGu���¨a[Jf^¢�MJ¢
dBF·dB[TA�©QÛ�A�Fw©JE^uwu ÆÏ7®d&�|@?l®ß=ÆÃMJrZÙJEGFL¢'«�E^xL¤�¢�[TrZ[J©JO ¡ E^¢kY\FLE
¨�Fw[J½�Æ�MNFwh	A�umÛÔA�Y\YwXghJEGF Þ�¢vXZÙJEGFLuwXZY\E®V�E-Ò}E^¢�EGÙJE
Æ�F·ÂB¢kYw¤�[T¢kO Ä AvrgXgMJ¢ ¡ MNFLrgX¾xwh Þ�¢vXZÙJEGFLuwXZYíO�[J½ Û�FLXgu\Y\[Tr
Æ�F·K�MND|XZ[ ¡ M�ÙiMJrgXgEGFwE Þ�¢vXZÙJEGFLuwXZYíO�[J½�ÒBE^¢�[�ÙiM
¨�Fw[J½{1 E^¢�hiMNY ¡ ¤�MJ¢�V�F¦MJu\EGhz¤vMNF @·[JFLYw¤k§�E^u\Y\EGFL¢�Þ�¢�XgÙJEGFLuwXZYíO
dBF·ÆÃM!6�XgC ¡ ¤�X¾xL¤�h	Xg¢�E dBE>Æ�[T¢¼Y\½�[JFwY·ÞB¢�XZÙJEGFLuwXgYpO
Æ�F·ÆÃMNY\E^A�u\f ¡ ¤�[TrgMJuwxGX¾¢�u\h	X � MNFLrguwFLA�¤�E}Þ�¢vXZÙJEGFwE^uwXZYíO
dBF·«�[JFLV ¡ rgMNE^u\[T¢ ¡ ¤�MJrgCqEGFLuÔÞ�¢�XgÙJEGFLuwXZYíOQ[J½�«cE^x¦¤�¢�[TrZ[J©JO
dBF·KvMND�FLXZf^XZ[ ¡ rZEGFLX U�@BU�Â&��Þ�¢vXZYwM=Æ�MNY\EGF¦XgMJrgXÇE>@BA�[�ÙJE>«cE^xG¢�[TrZ[J©TXZE
dBF·ÓcE^uwrZEGO ¡ [T¤�E^¢ ºúCqt�EGF¦XgMJr ¡ [TrgrZEG©JE
dBF·ª·[TrZ½ ¡ Fw[z[Jh Þ�¢vXZÙJEGFLuwXZYíO�[J½ ¡ MJC-D�FLXgV�©JE
Æ�F·ÆÃXgxL¤vMNE^r ¡ Fw[TAvxL¤�EGF Þ�¢vXZÙJEGFLuwXZYíO�[J½�l	¤�E�ÍQE^rgV
dBF Ä [Jf^u\EG½ ¡ u\EGFwYwX Uo[JY\ÙJ[Tu�Þ�¢�XgÙJEGFLuwXZYíO
¨�Fw[J½�¨�EGFBdBE^rguwXg¢�© ¡ ¤�MJrgCqEGFLuÔÞ�¢�XgÙJEGFLuwXZYíOQ[J½�«cE^x¦¤�¢�[TrZ[J©JO
dBF·Þ�FLuwAvrgM
d�EGY\Ywr¾Miè Æ�M!6'¨WrgMJ¢�xwh×º»¢�u\YwXZYwA�YÔ½�[JFBlz[TrgX¾V�lzYwMNY\E>ªmE^uwE^MNFLxL¤
dBF·ª·[TuwMqd}X K�E^r¾XgxyE Þ�¢vXZÙJEGFLuwXZYwM
V�XÇÆ�[	V�E^¢�M

Ákß



dBF·¨�MJA�rcd�[TrgD¼O ÓcMJ¢�xGMJu\Y\EGFBÞ�¢vXZÙJEGFLuwXZYíO
dBF Ä MJ¢¼Avu\f­d}A�D�[�§·XZh ºú¢�uwYwXZYwA�Y\E®[J½�Æ�[TrZE^xGAvrgMNF·¨�¤¼O	uwXgxGu���¨a[Jf^¢�MJ¢
¨�Fw[J½�U�rZEG½�Yw¤�EGFLXZ[TuIUWxy[T¢�[TC=[TA ºúUÔl	ÓÇnpK�7®ªa«·Üw��Ü�EGFLMNh	rgXZ[T¢
dBF ¡ rgXZÙJE­U�C�MNFwO Þ�Æ�º\l�«
dBF � rgMJA�uIU�¢vuwuwrgXg¢ U�«mÜ3_�A�FLX¾xL¤
Æ�FBl	Xg©TA�FLV�A�FÔUoF¦rgXg¢�©Tuwuw[T¢ d�E^rg½�YmÞB¢�XZÙJEGFLuLXZYpO×[J½ «cE^x¦¤�¢�[TrZ[J©JO
dBF·ÆÃMNY\YwXgMJuBU�uwx¦¤�FLXZ© Þ�¢�XgÙJEGFLuwXZYíOQ[J½ � MNFLrguwFLA�¤�E
¨�Fw[J½olztvXZFw[TuÔU�ÙiMJ¢�©JE^rg[TA Þ�¢�XgÙJEGFLuwXZYíOQ[J½aºí[TMJ¢v¢�Xg¢�M
dBF·K�EGFLV�Xg¢�MJ¢vV£UoÙJEGFLu K�[JFLuwx¦¤¼A�¢�©Tu\fGE^¢kY\F¦A�C � MNF¦rgu\FLA�¤�E
dBFBÒ®XZ[JFw©J[Tu·KvMN©TMJu Þ�¢�XgÙJEGFLuwXZY�çMNYmª·EG©JE^¢�u\D�EGFw©
dBFBÒ®XgMJ¢�xGMNFLrZ[qKvMJXg¢�X Óc¨�@8n ¡ @BªBl��	ÆÃMNFLxy[TA�uLuwXgu
¨�Fw[J½oÒ}XgA�u\EGtvt�E®K�MJr¾xGX l	xGA�[TrgM=@�[JFLCqMJr�l�A�t�EGFLXZ[JFwE3�	¨�XguLM
¨�Fw[J½{1 [TrZ[zV�OTMqK�MJrZhJ[ ÓcMJ¢�xGMJu\Y\EGFBÞ�¢vXZÙJEGFLuwXZYíO
Æ�F·¨aEGY\EGF}K�MJrgrZ[z[T¢ Þ�¢�XgÙJEGFLuwXZYíOQ[J½ ¸ E^u\Y\EGFL¢�Â�A�uwY\FLMJrgXgM
¨�Fw[J½�ªm[TuwMNFLXg[qK�MNf^XZ[ l	xGA�[TrgM=@�[JFLCqMJr�l�A�t�EGFLXZ[JFwE3�	¨�XguLM
dBF·ÆÃXZhJE>K�E^MNFL¢ U}Xg¢�EGYwX_U
dBF·dBE^¢�X¾umK�E^Xg¢¼D�EGFw© ¡ @�ª}lY�|ÒBFwE^¢�[JDvrZE
¨�Fw[J½ Ä MJXgC=E­K�EGFwFwEGF Þ�¢�XgÙJEGFLuwXZYíOQ[J½Q7BÙ	XZE^V�[
¨�Fw[J½�Â�rZD�EGFwYIK�EGFLY Þ�¢�XgÙJEGFLuwXZY\E®¨�MNFLXgu»núl�A�V
¨�Fw[J½�Æ�XZhJE-KaX¾¢�¢�Xgu U}A�EGE^¢ÇÑ~umÞB¢�XZÙJEGF¦uwXZYpO×Û�E^rZ½�MJuwY
dBF·ÆÃXZhNMNE^r K�[J©JE^rguwY\Fw[TC ¡ ¤�MJrgC=EGF¦uIÞ�¢�XgÙJEGFLuwXZYíO
dBF ¡ ¤�FLXgu\Y\[Jt|¤�EGFIK�[JFLV Þ�¢�XgÙJEGFLuwXZYíOQ[J½ ¡ MJC-D�FLXgV�©JE
dBF·Û�FwOTMJ¢6Ò}MJrgrgMN©T¤�EGF @·[JY\YwXg¢�©T¤�MJCþÞB¢�XZÙJEGFLuwXgYpO
dBF·K:Ò®MJrgrgX Ó E^XgV�E^¢£ÞB¢�XZÙJEGF¦uwXZYpO
dBF Ä [T¤�¢�Ò}MJr¾rZ[Jt @�MNYwXZ[T¢vMJr ¨�¤¼OzuLXgxGMJrÇÓcMND�[JFLMNY\[JFwO3��Æ�X¾V�V�rZE^u\E]6
¨�Fw[J½oÒ}XgrgrgX¾MJ¢£Ò}E^¤�FLXg¢�© Þ�¢�XgÙJEGFLuwXZYíOQ[J½ol	¤�E�Í�E^r¾V
¨�Fw[J½�Â�¢�V�FwEGO�ÒBE^X¾C Þ�¢�XgÙJEGFLuwXZYíOQ[J½�Æ�MJ¢vxL¤�E^u\Y\EGF
dBF·ÞBrZ½oÒBE^¢�¢�uwEGF ¡ @�ª}lY��ÆÃMNFLxy[TA�uwuwX¾u
dBF ¡ ¤�FLXgu\YwX¾MJ¢£Ò®rgMNY\YwrgX ¡ U�Â3l	MJxGrgM�OEZiUW@}l'¨aMNF¦Xgu
¨�Fw[J½�Ó EG[T¢�XgV�Ò®rgMNf^CqMJ¢ Þ�¢�XgÙJEGFLuwXZYíOQ[J½�Æ�X¾¢�¢�E^u\[JYwM
dBFBÒ®A�XgV�[QÒB[Tr¾V�[T¢�X Þ�¢�XgÙJEGFLuwXZYwM=V�XÇÆ�[	V�E^¢�M
E>ª·EG©J©TXZ[�U�C�XgrgXgM
Æ�Fmº»MJ¢�ÒBFLMJxyE ÓcMJ¢�xGMJu\Y\EGFBÞ�¢vXZÙJEGFLuwXZYíO
Æ�F·ÆÃMNY\YwXgMJu®ÒBFLMNEGD�EGF Þ�¢�XgÙJEGFLuwXZYíOQ[J½�ÛÔMJu\E^r
Æ�F Ä [zx¦¤�E^¢�ÒBFwEGD|Xg¢�© Þ�¢�XgÙJEGFLuwXZYíOQ[J½ ¡ [T¢�u\YwMJ¢vxyE
dBFmºúFLXg¢vM=Ò}FLXZ©J[JFLXZEGÙNM Þ�¢�XgÙJEGFLXgu\YíOQ[J½�Æ�MJ¢vxL¤�E^u\Y\EGF
dBFBl	[Jtv¤�XZE>Ò}A�EGFL[T¢ ¡ @�ª}l�ng7BFLuLM^O
Æ�FLu ¸ XZEGD�hJE
Ò}A�Xgx¦¤�MNFLV ¡ ª�«mÛÔ«ëZ ¡ @BªBlY�|ÒBFLE^¢�[JDvrZE
dBFBl�MJ¢iø\A�Ò®A�t�YwM Þ�¢�XgÙJEGFLuwXZYíOQ[J½ ¡ MJC-D�FLXgV�©JE
dBF�1}XgxyY\[JF®Ò}A�FLMNFLXgE 7ë6z½�[JFLV£ÞB¢�XZÙJEGFLuLXZYpO
Æ�F ¡ E^V�FLXgx­Ò}A�u\YwX¾¢ Ó E^A�ÙJE^¢
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¨�Fw[J½�¨�EGFLY\YwXcÜBMNhJ[T¢�E^¢ Ü�E^rguwXg¢�h	X�Þ�¢vXZÙJEGFLuwXZYíOQ[J½�«�E^xL¤�¢�[Trg[J©JO
dBF·Ó�Xg¢�©qÜBMN[ @BMNYwXZ[T¢�MJr ¨W¤kO	uwXgxGMJr Ó�MND�[JFLMNY\[JFwO3�vÆÃXgV�V�rgE^u\E]6
¨�Fw[J½�ªm[TrZ½�Ü�MJA�© ÞB¢�XZÙJEGFLuwXgYpO×[J½aÜBMJ¢�¢�[�ÙJEGF
¨�Fw[J½�dBM�ÙzX¾V'Ü�M�ÙzX¾rgMJ¢�V ªm[�OTMJr º»¢�u\YwXZYwA�Y\E®[J½�«�E^xL¤v¢�[TrZ[J©JO3��lzY\[	xwh	¤�[TrgC
¨�Fw[J½�K�FLMJ¢�h£Ü�EGh¼h	Xg¢�© ¡ @BªBlY�|Ò}FwE^¢�[JDvrZE
dBF·ÆÃMNY\Yw¤�MJXgu�Ü·EGY\YwrgEGF K�[JFLuLxL¤zA�¢�©Tu\fGE^¢¼Y\FLA�C � MNFLrgu\F¦A�¤�E
dBF·K�FLMJ¢�h£Ü·[T¤vrgu ÞB¢�XZÙJEGFLuwXgY�çMNYmÜ�MJ¢�¢�[�ÙJEGF
¨�Fw[J½�ªm[	V�[TrZ½�[ Ä MJrgMND�EGFwY ÞB¢�XZÙJEGFLuwXgY\E­Ó [TA�XguI¨�MJu\Y\E^A�F���lzY\FLMJuwD�[TA�Fw©
¨�Fw[J½ Ä [T¤�¢ Ä Eyè�EGFLuw[T¢ U}Xg¢�EGYwX_U
dBF·«aMNFL¢iøwXZY Ä [T¤�MJr d}MNFwE^u\DvA�FwO×Ó�MND�[JFLMNY\[JFwO
dBF·ÆÃMNYwu Ä [T¢�u\[T¢ ¡ ¤�MJr¾C=EGFLu
dBF·ÂB¢�V�FLEG§ Ä [JFLV�MJ¢ ÞB¢�XZÙJEGFLuwXgY\E­V�E-ÒBE^¢�EGÙJE
Æ�FC7}rgEG© Ä [TA�FLM�ÙzrgEGÙ «mÞÈdBE^rZ½�Y
¨�Fw[J½�«c[TCqMJu Ä A�¢�©J§·XZFwYw¤ ÞB¢�XZÙJEGFLuwXgYpO×[J½a«�E]6	MJu�MNY·ÂBA�u\YwXg¢
¨�Fw[J½�¨aMJAvr � E^rgrZO ÞB¢�XZÙJEGFLuwXgYpO×[J½a«I§�E^¢¼Y\E
dBFBl	Y\EG½�MJ¢ � EGY\Y\E^CqMJ¢�¢ ÞB¢�XZÙJEGFLuwXgYpO×[J½aÜBMJC>D|A�Fw©
dBF Ä A�Fw©JE^¢ � [¼E^¢�Xg© ÞB¢�XZÙJEGFLuwXgYwMNY � MNFLrgu\F¦A�¤�E
dBF � [T¤�rZEGFmÜ�E^Xg¢�EGFLXgx¦¤ ÞB¢�XZÙJEGFLuwX¾V�MJV�Â�A�Y\[T¢�[TCqMqV�E­ÆÃMJV�FLXgV
Æ�F Ä MJ¢�[Tu � [TrZYwMJX Uo[JY\ÙJ[TuBÓ [JF¦MJ¢�V£Þ�¢vXZÙJEGFLuwXZYíO3�vÛÔA�V�MNt�E^u\Y
dBF�1}rgMJV�X¾uwrgM^Ù � [JFwE^¢�XgÙzu\h	X ªm[�OTMJr º»¢�u\YwXZYwA�Y\E®[J½�«�E^xL¤v¢�[TrZ[J©JO3��lzY\[	xwh	¤�[TrgC
Æ�F·ÂB¢�V�[JF � [JFLCqMJ¢¼OJ[Tu ÓcMJ¢vxGMJu\Y\EGF�ÞB¢�XZÙJEGFLuLXZYpO�ZiU�Ó	«mU�Ü�A�¢�©TMNFwO
¨�Fw[J½ Ä [JFw© � [JY\Yw¤vMJA�u ¡ E^@®lY��ÓcÆÃÞ!Æ�Av¢�xL¤�E^¢
¨�Fw[J½�ÛWEGF¦¢�¤�MNFLV � F¦MJC=EGF ÞB¢�XZÙJEGFLuwXgYpO×[J½aÜBMJC>D|A�Fw©
dBF·ÆÃMNFLXgAvu\f � FLM�§·XZE^x ÞB¢�XZÙJEGFLuwXgYpO×[J½aÛ�FLXguwY\[Tr
Æ�F·ÂB¢�V�FwEG§ � FwEGYwXg¢�Xg¢ ÞB¢�XZÙJEGFLuwXgYpO×[J½aUQ6zEGY\EGF
Æ�F�1 [iø\hJ[ � Av¢�Eúø ÞB¢�XZÙJEGFLuwXgYpO×[J½ � [T¢vu\YwMJ¢�f
dBFBl	Y\EG½�MJ¢ � A�FwYw¤ K�FwEGE-Þ�¢�XgÙJEGFLuwXZYíO×Û�EGFLrgX¾¢
ÆÃXguwumºí[TMJ¢�¢vM � O¼F¦XgMNhJ[TA U}Xg¢�EGYwX_U
¨�Fw[J½ ¡ [TrgXg¢�ÓcMJC-D�EGFwY ÓcMJ¢vxGMJu\Y\EGF�ÞB¢�XZÙJEGFLuLXZYpO
Æ�F·@�E^XgrgrÇÓ�MJC>D�EGFwY ÞBÆ�ºwl	«
dBF·ÆÃXgx¦¤�E^r ÓcMJ¢v¢�[¼[ ¡ @BªBl¼núl�¨�Æ
Æ�F·ÂBrZE]6�MJ¢�V�FLA£ÓcEGFwE^uwxGA ÞB¢�XZÙJEGFLuwXgYpO×[J½ ÒBFL[T¢�Xg¢�©JE^¢
¨�Fw[J½aºí©J[JFBÓ EGFL¢�EGF ÞB¢�XZÙJEGFLuwXgYpO×[J½aÛÔXZFLC�Xg¢�©T¤�MJC
¨�Fw[J½�ÓcMJA�FwE^¢¼YmÓ EGÙzO Ó ¡ Æ�º.Z ¡ @BªBlY�|ÒBFLE^¢�[JDvrZE
dBF·dBE^¢�X¾umÓoÑ~Ü�[JY\E ¡ UWÂ!l	MJxGr¾M^O
Æ�FBÒ}Av¢kYw¤�EGF�ÓcXZE^¢¼YwuwxL¤v¢�XZ© «mÞÈdBE^rZ½�Y
dBF·¨a[TA�rcÓcXg¢�V�E^rZ[J½ @BXZE^rguIÛ�[T¤�Fmº»¢�u\YwXZYwA�Y\E
dBF·ª·[TuwMqÓc[Jt�EGf ÞB¢�XZÙJEGFLuwXgY\E­V�E-ÒBE^¢�EGÙJE
¨�Fw[J½�dBMJ¢vXZE^r Ó [TuLu ÞB¢�XZÙJEGFLuwXgYpO×[J½aÛÔMJu\E^r
dBF·¨�Fw[	xy[TrZ[�ÓcAvxGXZ©T¢�MJ¢�[ ÞB¢�XZÙJEGFLuwXgYwM	Ñ�K�FwE^V�EGFLX¾xy[qºwºW@BMNt�[TrgX
dBF·ÆÃMJuwuwX¾C=[�ÆÃMJxGA�xGxGX ¨�X¾uwM
¨�Fw[J½�Â�rgr¾MJ¢£Æ�MJxGdB[T¢�MJrgV ÞB¢�XZÙJEGFLuwXgYpO×[J½a«�E]6	MJu�MNY·ÂBA�u\YwXg¢
dBF·dB[TCqX¾¢�X)�zA�E®Æ�MJXgr¾rZO ¡ @BªBl�ÆÃMNFLxy[TA�uLuwXgu
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dBF�;�A�FLXZO�Æ�MNh	¤�rgXg¢ ÞB¢�XZÙJEGFLuwXgYpO×[J½ � MNFLrgu\FLAv¤�E
¨�Fw[J½ ¡ ¤�MNFLrZE^uIÆÃMNFLxGA�u ÜBMNFwÙiMNF¦V
dBF·ÆÃXZ©TA�E^rcÆ�MNF@�zA�E^u dB[T¢�[Tu\YwXgMqºú¢¼Y\EGFL¢�MNYwXZ[T¢vMJr ¨�¤¼OzuLXgxGu ¡ E^¢¼Y\EGF
dBF ¡ ¤�FLXgu\Y\[Jt|¤�EGFIÆ�MNFwFL[�§·u ÞB¢�XZÙJEGFLuwXgYpO×[J½�ÓcEGE^V�u
¨�Fw[J½�«m¤�XZEGFwFLO�Æ�MNFLYwXg¢ ÞB¢�XZÙJEGFLuwXgY\E­V�E­rgM=Æ�E^V�XZY\EGFwFLMJ¢�EGE
dBF Ä MJ¢'ÆÃMNFwYwXg¢�EGh ÞB¢�XZÙJEGFLuwXgYwMNY � MNFLrgu\F¦A�¤�E
Æ�F·ª�XgxGxGMNFLV�[qÆÃMNfGf^MNFwE^rgrZ[ ÞB¢�XZÙJEGFLuwXgYwMNEGY·Ü�MJC-DvA�FL©
dBF·¨W¤�Xgr�Æ�EGE^u\[T¢ ÞB¢�XZÙJEGFLuwXgYpO×[J½�Û�FLX¾u\Y\[Tr
¨�Fw[J½aºú¢�©JF¦XgV�Æ�EGFwYwXg© ÆÃMNFwYwXg¢'Ó�A�Yw¤�EGF·ÞB¢�XZÙJEGFLuLXZY�çMNYmÜ�MJr¾rZE
dBF·UWV�§ÔMNFLV'ÆÃx ¡ MJ¢�¢ ÓcMJ¢vxGMJu\Y\EGFBÞB¢�XZÙJEGF¦uwXZYpO
¨�Fw[J½�ÓcMJA�FwE^¢vuIÆ�[TrZE^¢�hiMJC=t ¸ çA�FwfGDvA�FL©qÞ�¢�XgÙJEGFLuwXZYíO
dBF·ª�MN½�MNE^r�Æ�[Tr¾Xg¢�M lzY\FLMJuwD�[TA�Fw©
dBF·UWrgXguwM
Æ�[TrgXg¢�MNF¦X Æ�[zV�E^¢vM
dBF·ª�M^O	C=[T¢�V�Æ�[T¢�h U�A�Fw[Jt�E^MJ¢ ¡ [TCqCqX¾uwuwXZ[T¢
¨�Fw[J½oÒ}XgrgrZE^uIÆ�[T¢¼YwMJC>DvMJAE6 ÞB¢�XZÙJEGFLuwXgY\E­¨aMNF¦Xgu»núl	A�V
Æ�F·ÆÃMJrgMJxL¤¼O'Æ�[T¢kY\©J[TC=EGFLO U}A�EGE^¢ Ñ~umÞ�¢vXZÙJEGFLuwXZYíOQ[J½�Û�E^rZ½eMJu\Y
¨�Fw[J½ Ä [T¤�MJ¢'Æ�[z[TX ø dBE^rZ½�Y·Þ�¢vXZÙJEGFLuwXZYíOQ[J½�«�E^xL¤�¢�[Trg[J©JO
dBF·Û�[JFLX¾umÆ�A�fGO¼hNMJ¢kYwuwhzXgX ÞB¢�XZÙJEGFLuwXgYpO×[J½ ¸ MNFL§·Xgxwh
¨�Fw[J½aºí[TA�r¾XÇ@�MNf^MNFw[�Ù dBE^rZ½�Y·Þ�¢vXZÙJEGFLuwXZYíOQ[J½�«�E^xL¤�¢�[Trg[J©JO
Æ�FB_�[TrgYwMJ¢'Â�VvMJCþ@·E^CqEGYw¤ ¡ UWÂw��l�MJxGrgM^O
Æ�F ¡ ¤�FLXguÔ@·EG§�CqMJ¢ ÓcMJ¢vxGMJu\Y\EGFBÞB¢�XZÙJEGF¦uwXZYpO
dBF Ä MJ¢�E>@BXgxL¤�[Trgu\[T¢ U�¨Ôl	ª ¡
Æ�F � [T¢vu\YwMJ¢kYwX¾¢'@·[�ÙJ[Tu\E^rZ[�Ù ÞB¢�XZÙJEGFLuwXgYpO×[J½�ÆÃMJ¢�x¦¤�E^u\Y\EGF
dBF·ÂB¢�V�FLE^MJuë7}u\Y\EGFLrg[T¤ ÞB¢�XZÙJEGFLuwXgYwM=V�X ¡ MNYwMJ¢�XgM
dBF·Û�EGFL¢vMNFLV'¨�MJ¢�¢�EGYwXZEGF ¡ @BªBlY�|Ò}FwE^¢�[JDvrZE
Æ�F·@�E^Xgr ¨�MNY\YwXg¢�uw[T¢ ÓcMJ¢vxGMJu\Y\EGFBÞB¢�XZÙJEGF¦uwXZYpO
Æ�F·K�MND|XgMJ¢'¨�MJA�rZO ÞB¢�XZÙJEGFLuwXgYpO×[J½ � MNFLrgu\FLAv¤�E
dBF·@BMNYwMJrgXZE-¨aM�ÙzrgE^¢�hJ[ «�E^xL¤�¢�X¾xGMJr Þ�¢vXZÙJEGFLuwXZYíOQ[J½ ÆÃA�¢�Xgx¦¤
¨�Fw[J½�K�FLMJ¢�xy[TXgu�¨aEGEGY\EGFLu ÞB¢�XZÙJEGFLuwXgYpO×[J½�ÂB¢¼Yp§�EGFwt
¨�Fw[J½{1BXgxyY\[JF�¨�EGY\F¦MJuw¤�[�Ù ªm[�OTMJr�Ü�[TrgrZ[�§�M�O3�|ÞB¢�XZÙJEGFLuLXZYpOQ[J½�Óc[T¢�V�[T¢
¨�Fw[J½ Ä E^MJ¢	npÓc[TA�XguI¨�X¾xL¤�MNFLV ¡ UWÂmnúl	MJxGr¾M^O
dBF·KvMNDvXZ[�¨WXgu\Y\[TrZE^uwX ¡ @BªBl'Ò}FwE^¢�[JDvrZE
dBFBÒ®rZ[JFLXgM=¨WrgMNY\EGFw[ ÆÃMNY\EGFLXgMJral�xGXZE^¢�xyE®º»¢�u\YwXZYwA�Y\E®[J½�ÆÃMJV�FLXgV
Æ�F·¨aEGY\EGF}¨�[Tr¾Xg¢�MNh ÓcMJ¢vxGMJu\Y\EGFBÞB¢�XZÙJEGF¦uwXZYpO
dBF·¨aEGY\EGF}¨a[Trgrg¢�EGF U�Ó	«mUF�vÛÔA�V�MNt�E^u\Y
ÆÃumÆÃMNFwYwM�¨�FLMJV�M ÞB¢�XZÙJEGFLuwXgYpO×[J½�ÓcEGE^V�u
¨�Fw[J½�Æ�MNFwY\YwX�¨�A�uwhiM Ü�E^rguwXg¢�h	X�Þ�¢vXZÙJEGFLuwXZYíOQ[J½ «�E^xL¤�¢�[TrZ[J©JO
dBF·ª·[JD�EGFwY\[�ª·MJX¾C=[T¢�V�X ÞB¢�XZÙJEGFLuwXgYpO×[J½�ª·[TCqM=«�FwE
¨�Fw[J½�Â�¢¼Y\[T¢�ª�MJCquwMNh ÞB¢�XZÙJEGFLuwXgYpO×[J½�Ó�ø\A�Dvr øwMJ¢�M
Æ�F·UWuwMqª·MJuLMJ¢�E^¢ Ü�E^rguwXg¢�h	X�Þ�¢vXZÙJEGFLuwXZYíOQ[J½ «�E^xL¤�¢�[TrZ[J©JO
Æ�F·«�[TCqMNf-ª·Eúø»E^x Ä [JfGEG½�lzY\EG½eMJ¢'º»¢�u\YwXgYwA�Y\E3��Ó	øwA�Dvr øwMJ¢�M
¨�Fw[J½ � rgMJA�uIª�XgxL¤¼Y\EGF ÞB¢�XZÙJEGFLuwXgYpO×[J½�ª·EG©JE^¢�u\DvA�Fw©
dBF Ä [JFw©JE>ª�XZt�[Trgr ºúE^uwr npK�[JFwYw¤
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Æ�F Ä [T¤�¢'ªm[JD|Xg¢�u\[T¢ Ó�MJ¢�xGMJu\Y\EGFBÞ�¢�XgÙJEGFLuwXZYíO
Æ�F·ÂBrZE]6�MJ¢�V�FwE­ª·E^XgrZOQª·[zx¦¤�M «�FLXg¢vXZYpO ¡ [TrgrZEG©JE­d}A�Dvr¾Xg¢
dBF·¨�MNY\FLX¾xyE>ªm[	xL¤�E ¡ U�Â&��ÓoÑØ[JFLC=E-V�E^umÆ�EGFLXguwXZEGF¦u
dBF·ÂBrZE]6�MJ¢�V�FwE­ª·[TA�uwuwMJ¢�[�Ù ÓcE^XgV�E^¢£ÞB¢�XZÙJEGFLuLXZYpO
dBFBl	EGFw©TXZO�ªm[Jf^¤�hJ[ ¡ MJC>D�F¦XgV�©JE®Æ�MN©T¢�EGYwXgx>ª·EG½�FLXg©JEGFLMNYwXZ[T¢'ÓcYwV
dBF ¡ MNFLrZ[qªm[JfGf^X K�FwE^XZE>ÞB¢�XZÙJEGFLuLXZYpOQ[J½�Û�EGFLr¾Xg¢
dBFBl	EGFw©JEGO�l	MN½�[T¢�[�Ù ÞB¢�XZÙJEGF¦uwXZYpO×[J½�UD6	EGY\EGF
dBF·Ó�MJA�FwE^¢¼YBl	MJCqX¾¢�MJV�M^OTMNF ¡ ªa«·Û�«ÈÒBFwE^¢�[JDvrgE
dBF·¨aEGY\EGF­l	MJC�A�E^rguwu\[T¢ ÞB¢�XZÙJEGF¦uwXZY\E­V�E-ÒBE^¢�EGÙJE
dBF·d}M�ÙzXgV6l	MJ¢�x¦¤�EGf ÞB¢�XZÙJEGF¦uwXZY\E­V�E-ÒBE^¢�EGÙJE
dBF·ÆÃMNFLx-l�MJ¢��¼A�EGF ¡ U�Â·núÒBFwE^¢�[JDvrgE
dBFBl	Y\EG½�MJ¢�[�l	MJ¢kÙ	XZY\[ «�FLXg¢vXZYpO ¡ [TrgrZEG©JE­d}A�Dvr¾Xg¢
¨�Fw[J½�Æ�MJA�F¦MQl	MJuwu\EGY\YwX ÞB¢�XZÙJEGF¦uwXZYwM=V�XcÒBE^¢�[�ÙNM
¨�Fw[J½�Â�rZE]6�l	M�ÙTxL¤�E^¢�hJ[ ÞB¢�XZÙJEGF¦uwXZYpO×[J½�UD6	EGY\EGF
¨�Fw[J½ ¡ ¤�FLXguwYwXgMJ¢'l	xL¤�[T¢�E^¢kD�EGFw©JEGF ÞB¢�XZÙJEGF¦uwXZYpO×[J½�Û�MJuwE^r
dBF·Þ�FLuwAvrgMql	xL¤�FL[¼EGY\EGF ÞB¢�XZÙJEGF¦uwXZYpO×[J½ ¡ [T¢�u\YwMJ¢�xyE
dBF·«·¤�[TCqMJu�l	x¦¤¼AvrZYw¤�E^uwu 7®MNh×ª�XgV�©JE­@BMNYwXZ[T¢�MJr Ó�MND�[JF¦MNY\[JFwO
¨�Fw[J½�ªm[JD�EGFwY�l	¤�EGh	¤¼Y\EGF ¡ ¤�MJrgC=EGFLuIÞB¢�XZÙJEGF¦uwXZYpO
dBF·ÂB¢�V�FLEG§#l	¤�XZE^rgVvu «�[Tuw¤�XgDvM
ªmE^u\E^MNFLx¦¤�UWA�Fw[Jt�E®Ó YwV
¨�Fw[J½�Þ·FLXcl�XZÙiMJ¢ «�E^xL¤v¢�XZ[T¢	nÖº»u\FLMNE^r
¨�Fw[J½�Æ�MJA�F¦XgxyE-lzhJ[Trg¢�X¾xwh ÞB¢�XZÙJEGF¦uwXZYpO×[J½ol	¤�E�Í�E^rgV
¨�Fw[J½�K�EGFL¢�MJ¢�V�[Qlz[Trgu ÞB¢�XZÙJEGF¦uwXgV�MJV�ÂBA�Y\[T¢�[TCqMqV�E­Æ�MJV�F¦XgV
Æ�F Ä MJC=E^uBlzYwMJ¢vrZEGO Ó�MJ¢�xGMJu\Y\EGFBÞ�¢�XgÙJEGFLuwXZYíO
dBF � A�FwY�lzY\[JhzD�Fw[ ÆÃXZhzFw[zE^rZEGh¼Y\FL[T¢�XZh ¡ E^¢kY\FwEGY
dBF·dBf^XgV�hiMQl	fG[JY\EGh d}MNFwE^uwDvA�FwO�ÓcMND�[JFLMNY\[JFwO
dBF·KvMNDvXZ[�«aMJV�V�E^X ºwlzº�K�[TA�¢�V�MNYwXg[T¢'@�UÔl	«ÔnÖº»@�K�Æ	�v¨�X¾uwM
¨�Fw[J½�Â·FwYwA�Fw[q«�MN©Tr¾XgMJxy[JfGfG[ ÞB¢�XZÙJEGF¦uwXZYwM=V�XÇ@BMNt�[TrgX
¨�Fw[J½�Ü�XgV�E^MNhzXÇ«aMNhiM�OTMJ¢�MN©TX @B«m«/ÛÔMJuwX¾x®ªmE^u\E^MNFLx¦¤�Ó�MND�[JFLMNY\[JFLXZE^u
¨�Fw[J½ ¸ MJrZY\EGF�«�E^CqC=EGFLC�MJ¢ d}MNFwE^uwDvA�FwO�ÓcMND�[JFLMNY\[JFwO
Æ�F � F¦Xgu\YwXgMJ¢�«m¤¼O¼©JE^uwE^¢ «�E^xL¤v¢�XgxGMJr ÞB¢�XZÙJEGFLuLXZYpO×[J½adBE^¢�C�MNFwh
dBFBÒ}FLXZ©J[JFwO�«IhNMJxL¤�[�Ù Ó�MJ¢�xGMJu\Y\EGFBÞ�¢�XgÙJEGFLuwXZYíO
ÆÃXguwu·Æ�Xgr¾XgxGM
«c[	V�[JFw[�ÙzXgx 7C6z½�[JFLV£ÞB¢�XZÙJEGFLuwXgYpO
¨�Fw[J½�dBM�ÙzX¾V'«c[TC�MJ¢�EGh ÆÃXgx¦¤�XZ©TMJ¢�lzYwMNY\E-Þ�¢�XgÙJEGFLuwXZYíO
dBF Ä MNhzA�D�«I§�[JFwfGOzVvrZ[ ÓcE^XgV�E^¢£ÞB¢�XZÙJEGFLuLXZYpO
dBF·ÂBrZE]6�MJ¢�V�EGF·«mf^MJrZE^¢�xL¤zA�h @B¨�Ó
dBF ¡ FLXgu\YwXgMJ¢�Þ�FwDvXg¢vM ¡ U�Â·n ¡ @�ª}l'l	MJxGrgM�O
¨�Fw[J½oÒBEGFwFLXZYS1oMJ¢�dBEGF·ÓcMJMJ¢ d}MNFwE^uwDvA�FwO�ÓcMND�[JFLMNY\[JFwO
¨�Fw[J½ Ä [TMJ¢�¢�E^umÙiMJ¢'ª�A�XZY\E^¢¼D�EGEGh ÓcE^XgV�E^¢£ÞB¢�XZÙJEGFLuLXZYpO
¨�Fw[J½�Û�MNFLY�1oMJ¢ ¸ EGE^u Ò}Fw[T¢�Xg¢�©JE^¢£ÞB¢�XZÙJEGF¦uwXZYpO
dBF·Ó�XZEGÙJE^¢g1oMJ¢�V�EGFLu\Ozt�E^¢ «·Þ#dBE^rZ½�Y
dBFBÒ®MND�[JFF1oMNY\YwM^O U�[JY\ÙJ[Tu�ÞB¢�XZÙJEGF¦uwXZYpO3��ÛÔA�VvMNt�E^uwY
¨�Fw[J½{1BXZY\[JFF1BXZE^XgFLM ¡ K�º»K2��º»¢�u\YwXZYwA�Y\[�l	A�t�EGF¦XZ[JFI«cE^xG¢�X¾xy[
¨�Fw[J½ Ä MJ¢g1 [T¢�d�E^rg½�Y ÆÃA�¢�X¾xL¤£ÞB¢�XZÙJEGFLuwXgYpO

HJP



¨�Fw[J½ � rgMJA�uÔÙJ[T¢ � rgXZY\f^Xg¢�© ÆÃ¨oºínpK � K:lzYwA�Y\Y\©TMNFwY
dBF�l}M^Ù	XZEGF ¸ MJXg¢kYwMJr ¡ UWÂ!l	MJxGr¾M^O�ZiU�@®l£¨�MNFLXgu
dBF·¨�MJA�r ¸ MNFwDvA�FwY\[T¢ ÞB¢�XZÙJEGFLuwXgYpO ¡ [TrgrZEG©JE­Óc[T¢�V�[T¢
dBF � rgMJA�u ¸ E^¤�FwD�EGFw©JEGF dBE^A�Ywuwx¦¤�E-K�[JF¦uwxL¤zA�¢�©Tu\©JE^CqE^Xg¢�uwx¦¤�MN½�Y�ÛW[T¢v¢
dBF·d}XZEGYwC�MNF ¸ E^Xg¢�C�MJ¢�¢ lzY\FLMJuwD�[TA�Fw©
dBF Ä A�EGFw©JE^¢ ¸ E^X¾u ÆÃ¨oºínpK � K:lzYwA�Y\Y\©TMNFwY
¨�Fw[J½oÒB[JFLMJ¢ ¸ E^¢vV�Xg¢ ¡ ¤�MJr¾C=EGFLuIÞB¢�XZÙJEGFLuwXgYpO�[J½ «�E^xL¤�¢�[TrZ[J©JO
dBF·ª·[JD�EGFwY ¸ ¤vXZYw¢�EGO ÞB¢�XZÙJEGFLuwXgYpO×[J½D7ë6	½�[JFLV
Æ�F·Ó�MJA�FwE^¢�u ¸ XgrgrgE^Cqu�ÙiMJ¢'Û�EGÙJEGFwE^¢ «mÞÈdBE^rZ½�Y
dBF·d}M�ÙzXgV ¸ X¾rgrgXgMJCqu ÜBXZYwMJxL¤�X ¡ MJC>DvFLXgV�©JE­Ó�MND�[JF¦MNY\[JFwO
dBF·Ó�A�V�©JEGF ¸ XZFwY\f dB[T¢�[Tu\YwXgMqºú¢¼Y\EGFL¢�MNYwXZ[T¢vMJr ¨�¤¼OzuLXgxGu ¡ E^¢¼Y\EGF
dBF Ä EGFwfGO ¸ Fw[JD�E^r ¨a[TrgXguw¤£ÂBxGMJV�E^C-O�[J½ol�xGXZE^¢�xyE^u ¸ MNFLuwf^M^§ÔM
dBF·ÂBCqXZFg;�MJxy[JDzO ¸ E^XZf^CqMJ¢v¢£ºú¢vu\YwXZYwA�Y\E®½�[JFBl	xGXZE^¢vxyE
ÆÃumÂB¢�©JE^rgXgxGM×_�MJxGMNFLXgMJu K�FwEGE�Þ�¢vXZÙJEGFLuwXZYíOQÛ�EGFLrgX¾¢
Æ�F·ÆÃXgxL¤�E^rZE-_�MièÇMJrZ[T¢ ÞB¢�XZÙJEGFLuwXgYpO×[J½ ÒBFL[T¢�Xg¢�©JE^¢
dBF·@BXZhJ[TrgMJXa_�¤�XZY\E^¢�EGÙ Û�E^rgr Ó�MNDvu���ÓcAvxyE^¢kY·«�E^xL¤v¢�[TrZ[J©TXZE^u
dBF�lBE^¢�[Jtv¤�[T¢�_�[JY\[Tu º»ª·ª·ÆÃÂ!U�¨WKaÓ np¨�¨WÜ#Ó�MJA�uwMJ¢�¢�E

HJS
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«m¤�E×@�EGYp§�[JFwhÕ[JFw©TMJXg¢�X¾u\E^VÕM�[T¢�EynpV�M^O ¸ [JFwh	uw¤�[Jt)Xg¢Õ¨�MNFLXgu�Y\[�V�XguLxGA�uwu�M�tvFw[Jt�[TuwMJr�½�[JFqM6¢�EG§�ÆÃMNFLXZE
¡ A�FLXZEQª·E^u\E^MNFLx¦¤)«cF¦MJXg¢�Xg¢�©Ã@·EGYí§W[JFLh&§�XZYw¤�Xg¢ñYw¤�E£K�FLMJC=EG§�[JFwhË¥z`<«m¤�E�Â�©JE^¢�V�M6[J½·Yw¤�E�CqEGEGYwXg¢�© MJ¢�V
Yw¤�EQrgXgu\Y}[J½ÔtvMNFwYwXgxGXgtvMJ¢kYwu>MNFwE�MNY\YwMJxL¤�E^VÇ`£Â�u>Yw¤�EqFwE^uwAvrZY®[J½ÔYw¤�E�C=EGEGYwXg¢�©�XZY®§ÔMJu-V�E^xGX¾V�E^V6Y\[�uwA�DvCqXZY®M
t�FL[Jt�[TuLMJr�½�[JF·M�Æ�MNFLXgE ¡ A�FLXZE®ª�«Ônp@�EGYp§�[JFwh£§·XZYw¤�Yw¤�E­YwXZYwrZE

Ê	½�¶q¯·ÌVülµt¶·´3±;¯Ç¶qµ­³DÌc$:±;¯Ç¾ ¼=µB±�Ì'´[Â6±�µ­¶l³DµBü� ­²AÌ
�>Îc�i�|± �c�¼�÷±<�����z�i���v�������&�c�zö|�	��ëa³��	�c��±ñ�	�c�ñ�v�c�+�a�¼����Ð��:îT���cîk�¼ë����3�

«m¤�E�t�Fw[Jt�[TuwMJr·§·Xgrgr·xy[T¢�uwXgu\YQ[J½­MND�[TA�Y�Y\E^¢	G|MN©Tuw¤vXZt:t�FL[iø»E^xyYwu�xyE^¢¼Y\EGFwE^V1MNFw[TA�¢�V�¢�EG§ C�MNY\EGFLXgMJrgu×MJ¢�V
¢�[�ÙJE^rÇtv¤�E^¢�[TC=E^¢�M
MJ¢�V�V�E^uwXZ©T¢£xy[T¢vxyEGt�YwuI½�[JFmu\tvXg¢�E^rgE^xyY\Fw[T¢�XgxGuG`�ÂBumu\t�E^xGXgMJr�@·EGYí§W[JFLh×MJxyYwXZÙ	XZYwXZE^uIM=uwEGFLXZE^u
[J½ ¸ [JFwh	uw¤�[Jtvu��zl	A�CqCqEGFLuwxL¤�[¼[Trgu MJ¢vVq«�A�Y\[JFLXgMJr ¡ [TA�F¦u\E^uoXgu t|rgMJ¢�¢�E^VÇ`a«m¤�EItvMNFLYwXgxGXZtvMJ¢¼Ywu�E^rZE^xyY\E^V ¸ MJrZY\EGF
«�E^CqC=EGFLC�MJ¢)MJu ¡ [z[JFLV�Xg¢vMNY\[JF��W¨aEGY\EGFQdBE^V�EGF¦XgxL¤�u�MJu ¡ ¤�MJXZF¦CqMJ¢ÕMJ¢�V)Xg¢ÕMJV�V�XgYwXZ[T¢Õºú¢�©JFLXgVÕÆ�EGFLYwXZ©�MJu
¡ [z[JFLV�X¾¢�MNY\[JFI½�[JF�«cFLMJX¾¢�Xg¢�©�`
«m¤�E­¢�[zV�E>u\Y\FLA�xyYwA�FwE®[J½�Yw¤�E>@�EGYp§�[JFwh'§·Xgr¾r|D|MJuwXgxGMJrgrZO×¢�[JYmD�E­xL¤vMJ¢�©JE^VÇ`ÔÂ�u�¢�EG§8tvMNFLYw¢�EGFmYw¤�E>@�EGYp§�[JFwh
§�E^rgxy[TC=E^VÕ«�[TCqMJu\f£d}XZEGYwr.��§·¤�[Ã¤�E^MJV�u
M�¢�EG§2¨a[TrgXguL¤ñ¢�[	V�E�§�XZYw¤�tvMNFLYwXgxGXZtvMJ¢¼Ywu>½�Fw[TC ¸ MNFLuwx¦¤�MJAËMJ¢�V
¨a[Jf^¢�MJ¢Ç`W«m¤�E}@·EGYí§W[JFwh�MJrgu\[�§�E^rgxy[TC=E^V�Yw¤�EBtvMNFwYwXgxGXgtvMNYwXZ[T¢��z[T¢�M 4 ¢�MJ¢�xGXgMJrgrgO
¢�E^A�Y\FLMJr�DvMJuwXgu��k[J½�MJ¢�Þ®l¼n
¢�[	V�E3�krgE^MJV=D¼O=¨aEGY\EGFWÓcEGÙ¼O
½�Fw[TC5@�EG§¥;o[JFwhY�¼MJ¢vVqM Ä MNt|MJ¢	np¢�[	V�E3�krZE^MJV=DzO
Ü�XZFL[Tuw¤�X � MNYwM�OTMJCqMin(;o[Tuw¤�XgVvM
½�Fw[TCí7}uLMNhiM	` ¸ XZYw¤�[TA�YmV�[TA�D�Y���MJrgr�Yw¤�FwEGE>¢�[	V�E^uÔ§·Xgr¾r�uwY\Fw[T¢�©TrZO�u\Y\FwE^¢�©JYw¤�E^¢£Yw¤�E>¢�EG§#@·EGYí§W[JFwh�`
d}A�E�Y\[�A�¢�½�[JFwYwA�¢vMNY\E�xGXgFLxGA�Cqu\YwMJ¢vxyE^u-Yw¤�E'C=EGEGYwXg¢�© ¤�MJVÕY\[6YwMNhJE'tvr¾MJxyE�X¾¢<Yw¤�E�MNt|MNFwYwC=E^¢¼Y=[J½ ¡ ¤zA�xwh
lz[TC�C=EGFLu��Ç§·¤vXgxL¤Ã©TM^ÙJEQYw¤�EqC=EGEGYwXg¢�©'M�ÙJEGFwO�½�FLXZE^¢vV�rZO'MJ¢�V6t�EGFLu\[T¢vMJraMNYwCq[Tu\tv¤�EGFwEJ` ¸ EqYw¤�MJ¢�h ¡ ¤zA�xwh
MJ¢�V�Xg¢�tvMNFwYwXgxGAvrgMNFI¤�XguÔ§·XZ½�E®½�[JFmYw¤�E^XZFI©JFwE^MNYB¤�[Tu\tvXgYwMJrgXZYpOJ`
¨aEGY\EGF�Ü-`vdBE^V�EGFLX¾xL¤�u

òõöø÷uÊ©%$ò
ýþ¯�±�Á�Ì�ºq¯�ü ¼QÂ°»

� ` ¸ E^rgxy[TC=E-MJ¢vV'u\[TC=E>X¾¢�½�[=MND�[TA�YmK�F¦MJC=EG§W[JFLh£¥z`
Pz`�U�rZE^xyYwXZ[T¢'[J½ ¡ [¼[JFLVvXg¢�MNY\[JF�� ¡ ¤�MJXgFLCqMJ¢�MJ¢�V ¡ [z[JFLV�X¾¢�MNY\[JFI½�[JF�«cFLMJX¾¢�Xg¢�©
Sz`�dBX¾uwxGA�uwuwXg[T¢�[J½�Yw¤�E-uwxGXZE^¢¼YwX 4 x}t�Fw[iø\E^xyY·Xg¢vxGrgA�V�Xg¢�©�]
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� u\E^rZE^xyYwXZ[T¢£[J½+G|MN©TuL¤�XZt£t�Fw[iø\E^xyYwu
� ½�[JFLC�A�rgMNYwXg[T¢�[J½�C�XgrZE^u\Y\[T¢�E^uIMJ¢vV£YwMJu\h	u
� Yw¤�E>¢�[	V�E^uÔ[J½�Yw¤�E­@�EGYp§�[JFwh

� r¾A�¢�xL¤��ztvFwEGtvMNFwE^V�DzO×Æ�FLuG`Ôlz[TCqC=EGFLu �

Á�`�dBX¾uwxGA�uwuwXg[T¢�[J½�Yw¤�E>Y\FLMJXg¢�Xg¢�©�tvFw[J©JFLMJCþXg¢vxGrgA�V�Xg¢�©�]
� V�XguwxGA�uLuwXZ[T¢®[J½�u\t�E^xGXgMJrkY\FLMJXg¢�X¾¢�©mMJxyYwXZÙ	XZYwXZE^uaMNY�Yw¤�E�¤�[Tu\YaXg¢�u\YwXZYwA�YwXZ[T¢�u MJ¢�V>§·XZYw¤�X¾¢®Yw¤�EW@�EGYp§�[JFwh
� §W[JFwh	uw¤�[Jt�Y\[JtvXgxGumMJ¢�V'[JFw©TMJ¢�Xgu\EGF¦u
� Á�Â�¢v¢¼A�MJrÇÆ�EGEGYwXg¢�©Tu�MJ¢�V£[JFw©TMJ¢vXgu\EGFLu
� uwA�CqC=EGFmuLxL¤�[z[Trgu·MJ¢vV�[JFw©TMJ¢�Xgu\EGF¦u
� YwA�Y\[JFLXgMJr xy[TA�FLu\E^umMJ¢�V'[JFw©TMJ¢�Xgu\EGF¦u

� E^¢�V£MNY�MND�[TA�Y � ßz]~RJR � n

üÔ���G���v°�Ï��v������îk��ëa�v�����

K�ª­]|Â�rZD�EGFwYIK�EGFLY��|K�FwE^V�EGFLXgx®¨aEGY\Fw[Nè�� ¡ ¤zA�xwh'lz[TCqCqEGFLu>beMJrgr�[J½�7BFLuLM^O�j
Æ�A�D|MNFwEGh×ÂBrZ[TA�MJ¢vXobÖlzY\FLMJu\D�[TA�Fw©¼j

d}U � ]W¨�EGY\EGF}dBE^V�EGFLXgx¦¤�u>b Ä A�E^rgXgx¦¤|j
d}UWPz]W¨aMNY\F¦Xgxwh'Û�FLA�¢�[D��ºú¢�©JF¦XgV�Æ�EGFwYwXg©�beÜ�MJr¾rZE�j
Þ � ] ¸ MJrZY\EGF}«cE^C�C=EGFLCqMJ¢ñbed}MNFwE^uwDvA�FwO�j

Ä MJCqE^u·ÂB¢�¢�EGY\Y��vÛÔMJrgMNf^u}ÒBOJ[JF\è�O beÛ�FLX¾u\Y\[Tr�j
@BÓo]v¨�MJA�r � E^rgrZOÃbe«m§WE^¢¼Y\E�j
l	U·]|l	A�uwMJ¢v¢�E®Æ�XZFLD�Y­beÞ·t�t|uwMJrgMkj
ÜBÞ>] Ä MJ¢�[Tu � [TrgrgMNF���ÓcMNf^rg[×lzf^A�¢¼OJ[J©T¤<beÛÔA�V�MNt�E^u\Y¦j
ÂIÞ-]v¨aEGY\EGF ¸ E^X¾¢kD�EGFw©JEGF-b?1}XZE^¢�¢vMkj
¡ _�]�ºúr øwM
«�A�FwEGh6beÛ�FL¢�[¼j
¨WÓo]�«�[TCqMJu\f-d}XZEGYwrWb ¸ MNFLuwxL¤vMJA|j
Þ®l	Â-]�¨�EGY\EGF}Ó EGÙzO be@·EG§h;o[JFwh�j
Ä Â�¨·]�Ü�XZFL[Tuw¤�X � MNYwM�OTMJCqMin(;o[Tuw¤�XgVvM�b87}uwMNhNMkj

HJH
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¬fFf��¬�j¿ïð½�±�³�º���ª����Çû

lzt�[T¢�u\[JFwE^V�DzO
U�ÞÈª�«m@#Å ¡ [TC=tvA�YwMNYwXZ[T¢vMJr Æ�MN©T¢�EGY\[¼E^rZE^xyY\FL[T¢�XgxGuwÅ
@BU�d�7!ÅJ@BMJ¢�[TÆÃMN©T¢�EGY\[TU�rZE^xyY\FL[T¢�XgxGuwÅ�¢�EGYí§W[JFwh
U�l	K ¸ [JFwh	Xg¢�©QÒBFL[TA�t�ÅJÆÃMN©T¢�EGY\[NnpU�rZE^xyY\FL[T¢�XgxGuwÅ

¸ XZYw¤­UÔl	K�uwA�t�t�[JFwY�½�[JFcYw¤�Eo¢�EG§&¨�uwXZnÖh·t�Fw[Jt�[TuwMJrk¤kY\Y\t ]ÀZ
Z�t|uwX nÖh�`~V�rs`~MJxN`~A�h�Z�t�Fw[Jt�[TuwMJr_Z�¢�[�§ñ¢�E^MNF¦rZOBxyEGFLYwMJXg¢��
§�E>§·X¾rgrÇ[JD�YwMJXg¢�U�l	KQZi¨WuwXZh'uwA�tvt�[JFLYI½�[JFBYw¤�E>§�[JFwh	uw¤�[Jt�[T¢�Åklzt|Xg¢�Æ�E^u\[Tuwxy[JtvX¾xGuwÅQMNYBYw¤�E�Þ�¢�XgÙJEGFLuwXZYíO×[J½
«I§�E^¢¼Y\E
¤¼Y\Y\t ]ÀZ
Z�§m§m§>`ØYw¢Ç`~A�Yp§�E^¢¼Y\EJ`~¢�r_ZixGCqu¡Z�§�uLPNRJRTS
½�Fw[TC � H�n � ß�Æ�MNFLx¦¤�PNRJRTSz`
«m¤vXguWCqE^MJ¢�uÔYw¤�MNYmXZYÔ§·Xgr¾r�D�E}t�[TuLuwXZDvrZE·Y\[=t�Fw[�Ù	XgV�E®uwA�t�t�[JFwYon §�[JFwhzuL¤�[Jt£½�EGE­MJ¢vV×¤�[JY\E^rÇMJxGxy[TC=[zVvMNYwXZ[T¢�n
½�[JFW¨WuwXZh
C=E^C>D�EGFLuo§·¤�[>MNFwE�¢�[JYWC=E^C-D�EGFLu [J½�Yw¤�EBÅ ¡ [TC=tvA�YwMNYwXg[T¢�MJr�ÆÃMN©T¢�EGY\[¼E^rgE^xyY\Fw[T¢�XgxGuwÅ�@�EGYp§�[JFwhqY\[
MNY\Y\E^¢�V'Yw¤�E}§W[JFwh	uw¤�[Jtc`�Û�E^xGMJA�uwE­[J½cYw¤�X¾uWFLE^xyE^¢kYmV�EGÙJE^rg[JtvC=E^¢¼Y���Yw¤�E ���z�������e����°í�v�q�i�¼Ð����G���i�������|�)�Q�e���
óo�����Ç���	�����z� `Wl�A�t�t�[JFwYo§·X¾rgr�D�E}©TXZÙJE^¢×[T¢£M
Å 4 FLu\YÔxy[TC=E3� 4 F¦u\Y�uwEGFwÙJE^V�Å�DvMJuwXguÔA�¢¼YwXgr|Yw¤�E®U�l	K<uwA�DvuLXgV�O
XguÔE]6�¤�MJA�uwY\E^VÇ`

¨�MNFwYwXgxGXgtvMJ¢kYwu·uw¤�[TA�rgV×FwE^uwEGFwÙJE­Yw¤�E^XZF·[�§·¢'MJxGxy[TCq[zV�MNYwXg[T¢Ç`WK�[JFBC=[JFwE>V�EGYwMJXgrgu���u\EGE­Yw¤�E­§WEGD|uwXZY\EJ`

¨�MJA�r � E^rgrZO
¡ [TCqtvA�YwMNYwXZ[T¢�MJrÇÆÃMNY\EGFLXgMJr¾u�l	xGXZE^¢�xyE
K�MJxGAvrZYpO�[J½ Â·tvtvrgXZE^V�¨�¤¼O	uwXgxGu
ÞB¢�XZÙJEGFLuLXZYpO×[J½a«m§WE^¢¼Y\E
¨a`À7�`vÛ�[m6'P � ¹
¹NHNRJRQÂ�U�U�¢�uwx¦¤�E^V�E
«m¤�E­@·EGYw¤�EGF¦rgMJ¢�V�u
«�E^rs] � S � níHJS�nÖÁkßJÉ�níS � ¥J¥
K�M!6�] � S � níHJS�nÖÁkßJÉ�níPJÉ � R
¤¼Y\Y\t ]ÀZ
Z�§m§m§>`ØYw¢Ç`~A�Yp§�E^¢¼Y\EJ`~¢�r_ZixGCqu

HJ¥
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ú{²�üq´�²!¾0�S²�± ¬�Ff�3¬�����ª����·û

·�²��� ­²DÀ�¯¹¶N²A½Y±øÂ5¯�)�¶q½��¶?�LÂP¯� B½�¶��
7BFw©TMJ¢vXZfGEGFLuG]

Â�¢�V�FwfGEúø Ä EGf^XZEGFLu\h	X.��ÂB¢�V�FwfGEúø � [�§ÔMJrgxyfGOzh
º»¢�u\YwXZYwA�Y\EB[J½ Æ�[TrZE^xGA�rgMNF�¨�¤¼OzuwX¾xGu���¨�Â}lY��¨a[Jf^¢�M39¢��v¨a[TrgMJ¢�V

MJ¢vV
lzY\EG½eMJ¢'ÛÔrgA�EG©JE^r

º»¢�u\YwXZYwA�YmKvA�EGF·K�E^u\Y\hJ[zEGFwt�EGFw½�[JFLxL¤zA�¢�©6b�ºúK�KojÔK�[JF¦uwxL¤zA�¢�©Tu\fGE^¢¼Y\FLA�C[� Ä A�E^rgXgxL¤���Ò}EGFLCqMJ¢¼O
Í�ëo���c���v�i�¼�1ó�Ï��=ä-�	�����i���|°·�G� îT�	�����	�cîk� ÐLýÈý!ýÈÎm�&Ò9Î��-Í�Î3Ï­���)�Lê:Ï­���|Ðv�i�v±&±ñ�

�|�c�+´®µ=�L���k�ù���|��ê y ä-��±ñë�ðc���������|���v�Wý#�vÐ|���k���Ç�	���¼îT����������îT� y

«m¤�E�l	xL¤�[z[TrmXgu
Yw¤�[TA�©T¤kY�Y\[�D�E'MJ¢)Xg¢¼Y\EGFL¢�MNYwXZ[T¢�MJrÔ½�[JFLA�C ½�[JF�tvFwE^u\E^¢¼YwMNYwXZ[T¢)MJ¢�V)VvXguwxGA�uwuLXZ[T¢ñ[J½®¢�[�ÙJE^r
uwxGXgE^¢kYwX 4 x-XgV�E^MJuBMJ¢vV�E]6	t�EGFLXgC=E^¢¼YwMJraFwE^uwA�rgYwu�[J½�¢�EG§3CqMN©T¢�EGYwXgx
CqMNY\EGF¦XgMJrguG`>«·¤�E-tvFw[J©JFLMJCqC=E
[J½�uwxL¤�[z[Tr
§·X¾rgrkxy[�ÙJEGFoYw¤�EÔ½�[Tr¾rZ[�§·X¾¢�©·Y\[JtvX¾xGuG]
	���
�����������	��������������� !�"�#�%$&�� !�%�'�����"�(�*)+�*�#��	��-,/.%��)�����$1032�46587
	:9; <���= !�")�������73���"�����*����9>����9;�%���*7
 ?�"@BAC$"��	����D�*���"���� E	���
��D�'�����F�*)+�*�#��	���73	���
��������G���H�'	:�����"�IA
$"9E�'�#�"���*7:J;�� ��AC	��'�#�� � <�G�K��)����#�'	:�*7L��AM�� !�%�'�����"�N�*)+�*�#��	:�*7O�*9;�#���P���K	���
+���'���Q�*	:7R	���
+���'�����
�"�D�Q�H�"�����'S�)+7T�D�"�DAM�%�� Q ?�Q�������R	���
��D�'���Q�*	:7�	���
+���'�#�8�� ?���'�����"�I�G���*7U���%���D�CS;�"���6�Q�V���"���"������9E��A
��9;�%���*7W�D�'@X$P��YZ�� ?�'S�	����D�B���[�� ?���'�����"�\�CS;���������"�H����S�):�"��$]�'SPSD <�G�%�"�����"�[���-�����'@^	���
+���'�����
	��"�#�'������ ?�_���"�`��9;��9;������ !�%�'�����"�D���'��a

«m¤�E>CqMJXg¢�[JD	ø»E^xyYwXgÙJE-[J½�Yw¤�E=l	xL¤�[z[TraXguIY\[×D�FLXg¢�©=Y\[J©JEGYw¤�EGF}uLxGXZE^¢kYwX¾u\Ywum½�Fw[TCþYw¤�E ¸ E^u\Y\EGFL¢�� ¡ E^¢kY\FLMJr�MJ¢�V
UWMJu\Y\EGFL¢'UWA�Fw[Jt�E^MJ¢£xy[TA�¢¼Y\FLXZE^u·X¾¢kÙJ[TrZÙJE^V�Xg¢�FwE^u\E^MNFLx¦¤�MJ¢�V£MNtvtvrgXgxGMNYwXZ[T¢�[J½ ¢�[�ÙJE^rcCqMN©T¢�EGYwXgx®CqMNY\EGFLXgMJr¾uG`

«m¤�E>t�Fw[J©JF¦MJCqC=E>[J½ Yw¤�E
l	x¦¤�[¼[TraXgu·tvrgMJ¢�¢�E^V'Y\[×xy[T¢�uLXgu\Y·[J½ t|rZE^¢�MNFwO£MJ¢�V�xy[T¢kY\FLXgDvA�Y\E^V�YwMJrZhzuBMJu�§WE^rgr�MJu
t�[Tu\Y\EGFBt�FwE^u\E^¢¼YwMNYwXZ[T¢�u^`B«m¤�E-t�FL[zxyEGE^V�X¾¢�©Tu·Xg¢vxGrgA�V�Xg¢�©=tvrZE^¢�MNFwO�YwMJrZh	u}MJ¢�VÃu\E^rZE^xyY\E^V xy[T¢¼Y\FLXZDvA�Y\E^V�tvMNt�EGFLu
§·X¾rgr�D�E}tvA�DvrgXguw¤�E^VQMNYmYw¤�E­E^¢�V�[J½oPNRJRTSz`

«�[JYwMJr�xy[Tu\Y}[J½oYw¤�Eql	xL¤�[z[TraXguBSJHNR�UWÞ�ª3MJ¢�V6PJHNR�U�ÞBª�b�FwE^V�A�xyE^VÃ½�EGE-½�[JF®u\YwA�V�E^¢¼Ywu���t�[TuwYwV�[zxGuBMJ¢�VÃMJxùn
xy[TC=t|MJ¢kO	Xg¢�©=t�EGFLu\[T¢vu¦j¦`o«m¤�E®½�EGE­xy[�ÙJEGFLuBMJxGxy[TCqC=[	V�MNYwXZ[T¢�Xg¢'¤�[JY\E^rB��C=E^MJrgumMJ¢�V't�Fw[	xyEGE^V�Xg¢�©TuG`

«mX¾C=EGYwMNDvrZE
�Mb<c Â�t�FLXgrÇPNRJRTSqMND|u\Y\FLMJxyY�uLA�DvCqXguLuwXZ[T¢×MJ¢�V£FwEG©TXguwY\FLMNYwXZ[T¢£V�E^MJV�r¾Xg¢�EJ`
�Mb<c ÆÃM^O'PNRJRTSq¢�[JYwX 4 xGMNYwXZ[T¢'MND�[TA�YmMJxGxyEGtvYwMJ¢�xyE-[J½aYw¤�E>MND|u\Y\FLMJxyYG`

HT¹



� R c?d ÆÃM^O�PNRJRTS�V�E^MJV�rgX¾¢�E�½�[JFmtvM�OzCqE^¢kY�[J½�½�EGEJ`
� H c?dIÄ A�¢�E­PNRJRTSQV�E^MJV�rgXg¢�E�½�[JFmtvMNt�EGF^`

K�[JFBV�EGYwMJXgrguIMJ¢vV£FwEG©TXgu\Y\F¦MNYwXZ[T¢£tvrZE^MJuwE­u\EGE­Yw¤�E­§�EGD�uwXgY\E
³��^��ëq��ìvìz�q�q�[�g��°í±<ëa�v�N�Zëo�f^k���v�N�Zë��pì	±&±<±<°p�vì	�a±h�g³���±&�
���¦±ñ�|���t�­�a±<Ê|¯Pe×��°í±<ëa�v�N�Zëo�f^k���v�N�Zë��

HJß
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ò ða�c�&�z�0���k��ÎW�vÊvÊ|¯
���£ä��>ä
ï×ý ÎaüqÏ��|�qÎoÎc�i�v�cîk�

Í�ëo���c���v�i�3�
´}µ ���¼�ù���|��êKfzä-��±ñë�ð ���������|���v��ý#�vÐ|���k���Ç�	���¼îT����������îT� y

�-Í�Î3Ï>���|Ðv�i�v±<±<�gfTµ��z�
�����a��ï
���|±&���^����î'ý#�����¼�N���v���ÔA£�z����Ð|�¤Ð\Ï­���Z�Lê{Ò y
ä��z�����i���®ð����|ëTh�z�	�:�a� ä-�|��î¼ð��Ôï
����±<��R ð����|�c�+ý#���*h�¼îkða���v����� Ðùä��>ä
ï×ý Ò9ÎaüqÏ��|�

ôq�iÐv�v�a���^�¼�i�3�
¨aEGY\EGF�Ü-`vdBE^V�EGFLX¾xL¤�u��|ªmE^u\E^MNFLx¦¤ ¡ E^¢¼Y\EGF Ä çA�rgXgx¦¤�� Ä çA�rgX¾xL¤�b�t `~¤Ç`~V�E^V�EGFLXgx¦¤�u¦{B½�fyn ø\A�E^rgXgxL¤ `~V�E�j
Ä [Tu\EG½ � A�V�FL¢�[�Ùzuwhg9OY�vÂ�xGMJV�E^C>O�[J½�l	xGXZE^¢�xyE^u���¨oFLMN©TA�E�b�h	A�V�F¦¢�[�Ù	u\hzO�{B½�f^AÇ`~xyf�j
ÂBrgrgMJ¢£Ü-`vÆÃMJxGd�[T¢vMJrgV��vÞB¢�XZÙJEGFLuLXZYpO×[J½a«�E]6�MJu·MNY·ÂBA�u\YwXg¢���Â�A�uwYwXg¢�beCqMJxGV|{Bt|¤kO	uwXgxGuG`~A�Y\E]6	MJuG`ØE^VvA|j

ÍÇîT�vë��A�
«m¤�E-§�[JFwh	uw¤�[Jt�MJXgCqu}MNY­M�V�EGEGt�EGF®A�¢�V�EGF¦u\YwMJ¢�V�Xg¢�©�[J½WVvXgrgA�Y\E^V�CqMN©T¢�EGYwXgx=u\E^C�Xgxy[T¢�V�A�xyY\[JF¦uBMJ¢vV�DvFLXg¢�©Tu
Y\[J©JEGYw¤�EGFÔYw¤�EG[JF¦Xgu\Ywuo½�Fw[TC�Yw¤�E�MND�npX¾¢�XZYwXZ[­MJ¢�VQC=[	V�E^r�ÜBMJCqXgrZY\[T¢�X¾MJ¢ 4 E^rgV=§�XZYw¤�rZE^MJVvXg¢�©®E]6	t�EGF¦XgC=E^¢¼YwMJrgXgu\YwuG`

«m¤�E®t�Fw[J©JFLMJCqCqE­§·Xgrgr�xy[T¢�uLXgu\YI[J½ � RqrZ[T¢�©JEGF�FwEGÙ	XZEG§·u�� � H�níPNR×uw¤�[JFwY\EGF·YwMJrZhzu�MJ¢�V'M=t�[Tu\Y\EGF�u\E^uwuwXZ[T¢ `�«m¤�E
MNY\Y\E^¢�VvMJ¢�xyE>§·X¾rgrvD�E­rgX¾CqXZY\E^V×Y\[�MND�[TA�YIÁTRqt|MNFwYwXgxGXZtvMJ¢¼YwuG` Æ�[JFwE>Xg¢�½�[JFLCqMNYwXg[T¢�§·Xgrgr�D�E®xGXZFLxGA�rgMNY\E^V�u\[¼[T¢ `

A£�z�������e���¼�;�
´×�¼Ð����G���i�������|�q� Â·tvFLXgr � �|PNRJRTS
ï×óa�G���i��îJ���3� Â�t�FLX¾r�SNR0��PNRJRTS

HJÉ
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È�É°Ê Âgîøú�É"% îø®°É[îgÈõòõôoÂgîøú�ó'É6ó3înÊ ó'Ê É"Ùù÷ ¼Qó'÷uô?% î[¼ %-lùÊ	òõïðó;®°òõô
ïð÷uòõÊ[��¼Qó9÷uô?% É·Ù	÷6î[ÈTl òõÊ�% ÷uô�÷6®°É6ÈøînÊùó;® ú�É6Ènñ ®�É6ñõÈø÷

®°òõôQ®°ñùôFò�É6ó3înÊhú
Å7Â5½�±�µ­Ì~�l¼N±;½�¶q³0²�Æ

Â�t�tvrgX¾xGMNYwXZ[T¢�uBMNFwEqXg¢¼ÙzXZY\E^VÃ½�[JF­M�t�[Tu\YwV�[	xyY\[JFLMJr�t�[TuwXZYwXZ[T¢6Xg¢ÃYw¤�E 4 E^r¾V�[J½�U�rZE^xyY\FL[T¢�XgxqlzY\FLA�xyYwA�FwE ¡ MJrgxGA	n
rgMNYwXg[T¢�uÔ½�[JF}lzY\Fw[T¢�©TrZO ¡ [JFwFwE^r¾MNY\E^V'Æ�MNY\EGF¦XgMJrgu���MJ¢�V£X¾¢�tvMNFwYwXgxGA�r¾MNFIYw¤�E­MNt�tvrgX¾xGMNYwXZ[T¢�MJ¢�V'V�EGÙJE^rZ[Jt|C=E^¢kYI[J½
dBO	¢�MJCqXgxGMJr Æ�E^MJ¢	npK�XZE^rgV�«m¤�EG[JFwO�Xg¢�Yw¤�E­xy[T¢¼Y\E]6zYB[J½aE^rZE^xyY\Fw[T¢�Xgx®uwY\FLA�xyYwA�FwE­xGMJr¾xGA�rgMNYwXZ[T¢�u^`

«m¤�E­t�[TuwXZYwXZ[T¢��vY\[�D�EG©TXg¢Ãl	EGt�Y\E^C>D�EGF}PNRJRTSR��X¾u·Xg¢£Yw¤�E-xy[T¢¼Y\E]6zY}[J½ Yw¤�E�U�A�Fw[Jt�E^MJ¢'ª·E^u\E^MNFLx¦¤ÃMJ¢vV�«�FLMJXg¢	n
Xg¢�©}@�EGYp§�[JFwh'beª�«m@®ja[T¢qÅJÂ�D�Xg¢�XZYwXg[ ¡ [TCqtvA�YwMNYwXZ[T¢
[J½�U�rZE^xyY\FL[T¢�XgxI¨oFL[Jt�EGFLYwXZE^ua[J½|½�nÖE^rZE^xyY\Fw[T¢QÆ�MNY\EGFLX¾MJrguwÅ	`
¡ MJ¢vV�XgV�MNY\E^uaC-Avu\Y�D�EÔ¢�MNYwXZ[T¢vMJrguc[J½�M}Æ�UWÆ�ÛÔU�ª+l	«�Â «·U6[J½vYw¤�EIU�Þ)[JF [J½|MJ¢
Â}lvl�7 ¡ º»Â «mU�d1l	«aÂ «mU��
MJ¢�V�C-Avu\Y�@�7}«#D�E-xGXZYwXZfGE^¢�u�[J½oK�FLMJ¢�xyE
¢�[JF}¤�M^ÙJE�FwE^uwX¾V�E^V'[JFB§W[JFLhJE^V�Xg¢�Yw¤�Xgu�xy[TA�¢kY\FLO'½�[JFBC=[JFwE�Yw¤�MJ¢
� ß
[J½�Yw¤�E>PiÁQC=[T¢kYw¤vumt�FLXg[JF�Y\[QE^C=tvrZ[�OzCqE^¢kYG`

«m¤�E�MNt�tvrgX¾xGMJ¢kYwu-uw¤�[TA�rgVñ¤�M^ÙJE�M�u\[Tr¾XgV DvMJxLh¼©JFw[TAv¢�V<X¾¢ñu\[TrgX¾V	npu\YwMNY\E�Yw¤�EG[JFwO3� MJ¢�V�t�FLEG½�EGFLMND|rZO u\[TC=E�E]6zn
t�EGFLXZE^¢vxyE-Xg¢�E^rZE^xyY\Fw[T¢�Xgx�u\Y\FLAvxyYwA�FwE-xGMJr¾xGA�rgMNYwXZ[T¢�uBMJ¢�VÃxy[zV�E^u
bed}K�«ÔnpÓ�dmÂ5[JF>Ò ¸ j�MJ¢�VfZ�[JF®CqMJ¢¼OknÖD�[	V�O
Yw¤�EG[JFLO3�vMJum§�E^rgrÇMJu·MNtvt�Fw[Jt�FLX¾MNY\E}xy[TCqtvA�Y\EGF�uwhzXgr¾rguG`

Â�t�tvrgX¾xGMJ¢kYwuBC-Avu\YBuwE^¢�VËbeX�jmM�xGA�FLFLXgxGA�rgAvC�ÙzXgYwMNE3��beXgX�j·M×r¾Xgu\Y·[J½�tvA�DvrgX¾xGMNYwXZ[T¢�u���beXgXgX�jmM×uLA�CqCqMNFwO£[J½�xGA�F\n
FwE^¢¼Y�MJ¢�V�t�Fw[Jt�[Tu\E^V-FwE^u\E^MNFLx¦¤��TMJ¢�V£beXZÙ�j M}rgXguwYc[J½�Yw¤�FLEGEWFwEG½�EGFwE^¢�xyE^u�§�XZYw¤>t|¤�[T¢�EW¢zA�C-D�EGFLu�MJ¢vV-E^C�MJXgrgu��iY\[�]

ÂB¢kY\[TX¾¢�E-ÒBEG[JFw©JE^u
Ó�MND�[JF¦MNY\[TXZFwE­V�E­¨W¤kO	uwX)�zA�E®«m¤�EG[JFLXZ�¼A�E
UWxy[TrZE>@�[JFLCqMJrZE-l	A�t�EGF¦XZE^A�FwE
PiÁqF¦A�E­Óc¤�[TCq[T¢�V
¹NHJPJS � ¨�MNFLXgu ¡ E^V�E]6'RTH
K�F¦MJ¢�xyE
[JFmE^rgE^xyY\Fw[T¢�XgxGMJrgrgOQY\[�]
©JEG[JFw©JE^uù{}rZt�YG`ØE^¢�u^`Ø½�F

ª·EGÙzXZEG§�Xg¢�©�[J½aMNt�t|rgXgxGMNYwXZ[T¢�u�§·X¾rgr|uwYwMNFwYmXgCqC=E^VvXgMNY\E^rZO3�zDvA�YÔYw¤�E®t�[TuwXZYwXZ[T¢×§·X¾rgr�D�E}hJEGt�Ym[Jt�E^¢�A�¢¼YwXgr 4 rgrZE^VÇ`
¥NR
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«m¤vXgu>Xgu-Yw¤�E 4 ¢�MJr�OJE^MNF=[J½mYw¤�E�¨oFw[J©JFLMJC�C=E×MJ¢vV<MN©TMJXg¢&Yw¤�EGFLE×¤�MJu-D�EGE^¢<MÃu\Y\Fw[T¢�©Ãxy[T¢¼YwXg¢zA�MNYwXZ[T¢ÕMJ¢�V
V�EGÙJE^rg[JtvC=E^¢¼Ym[J½�Yw¤�E>MJxyYwXZÙ	XZYwXZE^uG`

«m¤�E®½�[Trgrg[�§·Xg¢�© 4 ©TA�FwE^uIXg¢�xGr¾A�V�EBYw¤�E­tvrgMJ¢v¢�E^V�MJxyYwXZÙzXgYwXZE^uIY\[qYw¤�E>E^¢�V£[J½aYw¤�E>xGA�FwFLE^¢kY 4 ¢vMJ¢�xGXgMJr�OJE^MNF^`

«m¤vXguoOJE^MNFmYw¤�EGFwEBMNFLE}uwEGÙJE^¢�FwE^u\E^MNFLx¦¤�§W[JFwh	uw¤�[Jt|uWxy[�ÙJEGFLXg¢�©qM-§·XgV�EBFLMJ¢�©JEB[J½cY\[Jt|XgxGu�½�Fw[TC2Yw¤�E}d}X èÇA�uwXZ[T¢
U}AvMJ¢kYwA�C�Æ�[T¢¼Y\E ¡ MNFLrZ[=C=EGYw¤�[	V�Y\[q¤¼O¼D�F¦XgVQX¾¢kY\EGFw½eMJxyE^uID�EGYp§�EGE^¢£½�EGFwFw[TCqMN©T¢�EGYwumMJ¢�V£uwA�t�EGFLxy[T¢vV�A�xyY\[JFLu
[JF�uwE^CqXgxy[T¢�V�AvxyY\[JFLua½�[JF�¢vMJ¢�[JY\E^xL¤�¢�[TrZ[J©JOJ`�7}¢�EÔ§�[JFwhzuL¤�[Jt=[T¢£Ñ ¡ MNYwMJrZO	uwXgu�½�Fw[TC3K�XZFLuwY�¨�FLXg¢�xGXgtvrZE^uGÑ�uwt�E^xGXg½¾n
XgxGMJr¾rZO�Xg¢¼ÙJ[TrZÙJE^uIMJxyYwXZÙJE®tvMNFLYwXgxGXZtvMNYwXZ[T¢vu�[J½auwxGXZE^¢¼YwXgu\YwuIXg¢�Xg¢�VvA�u\Y\FwOJ`�«m¤�FwEGE®C=[JFLEB§�[JFwh	uw¤�[Jtvu�½�[zxGAvuwu\E^V�[T¢
ø\[TXg¢¼Y-V�EGÙJE^rZ[Jt|C=E^¢kY-[J½·xy[TC=tvA�Y\EGF�xy[	V�E^u-½�[JF�[TA�F
xy[TC-A�¢vXZYpO §·¤vXgxL¤<Xgu>M�¢�EG§7E^Cqtv¤�MJuwXgu^`'«I§W[�[J½IYw¤�E
§�[JFwh	uw¤�[JtvuB§�EGFwE
[JFw©TMJ¢�Xgu\E^Vqø\[TXg¢kYwrgO'§·XZYw¤ ¡ U ¡ Â�Æ §�XZYw¤�§�¤�[TC §WE=¤�M�ÙJE�©JFL[�§·Xg¢�©×rgX¾¢�hzuBMJu}¢�[JY\E^V Xg¢
rgMJuwYIOJE^MNF^Ñ~u·FLEGt�[JFLYG`

«m¤�E�C=EGYw¤�[	V�[TrZ[J©JO=[J½ MND�Xg¢�XgYwXZ[­xy[TC=tvA�Y\EGFÔuwXgC�A�rgMNYwXg[T¢qXguoÙJEGFLOqÙJEGFwOqu\[Jtv¤vXgu\YwXgxGMNY\E^V�§·XZYw¤�C�MJ¢kOqu\Y\F¦MJ¢�V�u
MJ¢�VQY\FLXgxLhzu�MJ¢�V×xyFw[TuwuÔxy[T¢�¢�E^xyYwXg[T¢�uG`o«m¤�E�Y\FLMJXg¢�X¾¢�©­[J½ÇOJ[TA�¢�©�FwE^u\E^MNF¦xL¤�EGFLuÔXguWYw¤�EGFwEG½�[JFwEBÙJEGFwO�XgCqt�[JFLYwMJ¢kY��
MJ¢�VqEGÙJE^¢�Yw¤�E�u\Y\Fw[T¢�©JE^u\YW©JFw[TA�tvu 4 ¢�V
Yw¤�MNYWYw¤�E^XZFo¨�¤vd*u\YwA�V�E^¢¼YwuoD�E^¢�E 4 Y ½�Fw[TC5MNY\Y\E^¢vV�Xg¢�©>uwt�E^xGX 4 xml	A�C
n
C=EGF
l	xL¤�[z[Trgu®[J½Ô§·¤vXgxL¤�S�FLE^xyE^XZÙJE^V�tvMNFLYwXgMJr�½�Av¢�V�Xg¢�©×½�Fw[TC¿Yw¤�E�¨�Fw[J©JFLMJCqCqEJ`QUq�zA�MJrgrgO�XgC=t�[JFwYwMJ¢¼Y­MNFwE
Yw¤�E
Yw¤�FLEGE×Ñ~¤vMJ¢�V�u»nÖ[T¢ÇÑ�YwA�Y\[JF¦XgMJrguBA�uwA�MJrgrgO£FLA�¢�¢�X¾¢�©q½�[JF­MQ§�EGEGhY� §·¤�Xgx¦¤Ãt�Fw[�Ù	XgV�E�Y\FLMJXg¢vXg¢�©QX¾¢�Yw¤�E
Avu\E-[J½
M�tvMNFwYwXgxGA�r¾MNF·xy[zV�E>Xg¢�xGrgAvV�Xg¢�©�DvMJxwhz©JFw[TA�¢vV'Yw¤�EG[JFwOJ`�l	OzC=t�[TuwX¾M=Xg¢£[TA�F 4 E^rgV'¤�M�ÙJE>D�EGE^¢'[JFL©TMJ¢�Xgu\E^V�MNYBS
xy[T¢�½�EGFwE^¢�xyE^u��¼§·¤vXgxL¤
t�FL[�Ù	XgV�EmMJ¢�X¾C=t�[JFwYwMJ¢kYor¾Xg¢�h>§�XZYw¤
E]6zt�EGFLX¾C=E^¢kYwMJr¾Xgu\YwuG`D7}¢�Em[J½�Yw¤�Em½�E^MNYwA�FwE^u�[J½Çu\[TC=E
C=[	V�EGFL¢�E]6zt�EGFLXgCqE^¢kYwMJr�Y\[¼[Trgu-Xgu­Yw¤vMNY>Yw¤�E×C=E^MJuwA�FwE^V<V�MNYwMÃxGMJ¢�¢�[JY>D�E�X¾¢kY\EGFwtvFwEGY\E^V�½eA�rgrZO�[JF�Av¢�X)�zA�E^rZO
§·XgYw¤�[TA�Y­MJxGxy[TC=tvMJ¢¼O	Xg¢�©�xy[TC=t|A�Y\EGF>uwXgC�A�rgMNYwXg[T¢�u�� u\[TC=EGYw¤vXg¢�©'Yw¤�MNY-Xgu®[J½�©JFw[�§·X¾¢�©�XgC=t�[JFwYwMJ¢vxyEqXg¢6[TA�F
4 E^r¾VÇ`

«m¤�EBMJuwuw[zxGXgMNYwXg[T¢�[J½c[TA�Fmxy[TCqC�A�¢�XgYpO�§�XZYw¤×Yw¤�E®U�ÞBª·U�l ¡ 7/xy[T¢�½�EGFwE^¢vxyE^umxy[T¢kYwX¾¢¼A�E^u���MJ¢�V×§WE­¤�M�ÙJE­¤�MJV
MN©TMJXg¢�Y\[�xy[T¢kY\F¦XZDvA�Y\E 4 ¢vMJ¢�xGXgMJrgrZO£Y\[ñÑØ[TA�F^Ñ xy[T¢�½�EGFwE^¢�xyE�X¾¢6Yw¤�Equ\EGFLXZE^u®¢�[�§�E^¢¼YwXZYwrZE^VÕÑ~UWrZE^xyY\Fw[T¢�X¾x�lzY\FLA�xùn
YwA�FLE=[J½Ilz[Tr¾XgV�u}MJ¢�V�7BYw¤�EGF�lzO	u\Y\E^CquGÑZ`q«m¤vXguBOJE^MNF>Yw¤�EqY\[Jt|Xgx
§�MJu�Ñ~ÛÔXZ[Jtv¤¼OzuwX¾xGu}½�Fw[TCÝKaXgFLu\Y®¨oFLX¾¢�xGXZtvrZE^u^]
K�FL[TC Yw¤�E�UWrZE^xyY\Fw[T¢�X¾x=Y\['Yw¤�E×Æ�E^u\[TuLxGMJrZEJÑH� MJ¢�V Yw¤�Xgu>¤�MJu­Xg¢�XgYwXgMNY\E^V�M'¢�EG§7u\EGFLXZE^u®[T¢:Ñ ¡ [TC=tvA�YwMNYwXZ[T¢�MJr
ÛÔXZ[Jtv¤¼O	uwXgxGuG] º»¢kY\EG©JF¦MNYwXg¢�©q«m¤�EG[JFLEGYwXgxGMJrc¨W¤kO	uwXgxGuIMJ¢�V�Û�Xg[TrZ[J©JO|ÑZ`
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Ü�[�§�EGÙJEGF�� u\EGFLXg[TA�u·xy[T¢�uLXgV�EGFLMNYwXZ[T¢�XgumD�E^Xg¢�©=©TXZÙJE^¢ÃY\[�§�[JFwhzX¾¢�©QXg¢�½�A�YwA�FwE­§·XgYw¤£Yw¤�EqÒB[JFLV�[T¢Ãxy[T¢�½�EGFwE^¢�xyE
[JFw©TMJ¢vXguwMNYwXZ[T¢QXg¢=U�A�FL[Jt�E3�kD�E^xGMJAvu\E�XZYoX¾uou\[-C�A�x¦¤�C=[JFwE�xy[T¢�uwXgu\Y\E^¢¼YWMJ¢vVquwMNYwXgu\½eMJxyY\[JFwO=Y\[�V�E^MJr�§·XgYw¤=Yw¤�MJ¢
UWÞ�ª�U�l ¡ 7
`

ÂBu
Yw¤�Xgu�Xgu�Yw¤�E 4 ¢�MJr�OJE^MNF=[J½·Yw¤�E�UÔl	KÈl�«mªÔÞ ¡ ¨oFL[J©JFLMJCqC=E3��C-A�x¦¤ÕEyè�[JFLY
uLXg¢�xyE�rgMJu\YI7}xyY\[JD�EGFq¤�MJu
©J[T¢�E×Xg¢¼Y\['§W[JFLhzXg¢�©'½�[JF-Yw¤�EQuLA�FwÙ	XZÙiMJr�[J½I[TA�F-xy[TCqC�A�¢�MJroMJxyYwXgÙzXZYwXgE^uG`£Â�u>[TA�F-xy[TCqC�A�¢�XgYpO V�XgV�¢�[JY>©J[
Yw¤�FL[TA�©T¤�Yw¤�E
uwYwMN©JE�[J½WMJ¢ÃUÔl	K:@�EGYp§�[JFwhÃDvA�Y�t�Fw[	xyEGE^V�E^V6V�XZFwE^xyYwrZO£Y\[�MJ¢6U�l	K�¨oFw[J©JF¦MJCqC=E3��Yw¤�E=U�l	K
¤�MJu MJr¾rZ[�§�E^V=A�uaY\[­uwA�DvC�XZY�M®¢�EG§)¨�Fw[J©JFLMJCqCqE�tvFw[Jt�[TuwMJrzY\[­u\YwMNFwY Xg¢=PNRJRTSR�k½�[JF §·¤�Xgx¦¤�§WEmMNFwEÔE]6	Y\FwE^C=E^rZO
©JFLMNY\EG½eA�rs`®«m¤vMNY�t�FL[Jt�[TuLMJrc§ÔMJu®u\E^rZE^xyY\E^VÃDzO�U�l	K�MJ¢�V6XguB¢�[�§5A�¢vV�EGF�xy[T¢�uLXgV�EGFLMNYwXZ[T¢�DzO�U�l�K)Æ�E^C-D�EGF
7BFL©TMJ¢�XguwMNYwXZ[T¢�½�[JF�ø\[TXg¢�Xg¢�©
MJ¢vV£½�Av¢�V�Xg¢�©�`

Óc[¼[Jh	Xg¢�©qEGÙJE^¢Ã½eA�FwYw¤�EGF�MJ¤�E^MJV���§WE�¢�[JY\E>Yw¤�MNY�Yw¤�E-UWÞ3¤�MJu�D�Fw[TMJV�E^¢�E^V�u\[TC=EG§·¤vMNY�XZYwu�XgV�E^MJum[T¢ÃXg¢�½�FLMJu»n
Y\FLAvxyYwA�FwE^u���MJ¢�V�CqMNhzX¾¢�©qM=t�Fw[Jt�[TuwMJrcXg¢�Yw¤�MNY·V�XgFwE^xyYwXZ[T¢£XguID�E^Xg¢�©
xy[T¢vuwXgV�EGFwE^V ` ºíY·X¾umxGrZE^MNF·Y\[QA�u���EGÙJE^¢�Xg½
¢�[JY�Y\[�Yw¤�E�U�Þ&�vYw¤�MNY�Yw¤�E-¢�EGYp§�[JFwhzX¾¢�©QMJ¢�V�xy[TrgrgMND�[JFLMNYwXZÙJE-xy[zV�E�V�EGÙJE^rZ[JtvCqE^¢kY�[JFw©TMJ¢�Xgu\E^V�Yw¤�Fw[TA�©T¤�Yw¤�E
UÔl	K)¨�uLX nÖh�bÖl	«mªÔÞ ¡ jIMJ¢�V6lzºúÆÃÞ3¨oFL[J©JFLMJCqC=E^uBt�Fw[�ÙzX¾V�E­Yw¤�E�u\[J½�Yí§�MNFLE
MJ¢vV'E]6	t�EGFLYwXgu\E>Xg¢�½�FLMJuwY\FLA�xyYwA�FwE
Yw¤�MNY·[TA�FmFwE^u\E^MNF¦xL¤�xy[TC�C-A�¢vXZYpO�¢�EGE^V�uI[T¢�MqrZ[T¢�©=Y\EGFLCþDvMJuwXguG`

1 [TrZhJEGFBÜ·E^X¾¢�E3��xL¤�MJXgFLCqMJ¢
¡ MJC-D�FLX¾V�©JE3�v¥Ô7}xyY\[JD�EGFBPNRJRTP
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F�«^ª ï}µ­¶�
�´3²AÌg¯�$e´;ºN²ÑúÇ´3²�²�±�µ­¶NÃ öõ±;¯�
Nü

ÂP½�±�µtÌ~�G¬Aª în³R´3¯��S²�±<ª����·ª

¨�FwE^u\E^¢¼Y

1 [TrZhJEGFBÜ·E^X¾¢�E ¡ ¤�MJXgF�� ¡ M^ÙJE^¢�VvXguw¤'Ó�MND�[JF¦MNY\[JFwO3� ¡ MJC-D�FLXgV�©JE3�	Þ �
ºú©J[JF·Â�D�FLXZhJ[Tu\[�Ù Þ�t�tvuwMJrgM=ÞB¢�XZÙJEGF¦uwXZYpO3�|l	§WE^V�E^¢
ÒBEGEGFLY·Û�Fw[zxLhzu «I§�E^¢kY\E-Þ�¢�XgÙJEGFLuwXZYíO3�v@�Ó+b�FwEGtvrgMJxGX¾¢�©q¨�MJA�r � E^rgrZO�j
lzY\EG½eMJ¢'ÛÔrgA�EG©JE^r 7}uw¢vMND�FTçA�xLh×ÞB¢�XZÙJEGFLuLXZYpO3�|ÒBEGF¦CqMJ¢kO
lzY\EG½eMJMJ¢ ¡ [JY\Y\E^¢�XZEGF � ÞÈÓ E^A�ÙJE^¢��vÛ�E^rZ©TXgA�C
¨aEGY\EGF�dBE^V�EGF¦XgxL¤�u � Ko_ Ä A�E^rgXgx¦¤��vÒBEGFLCqMJ¢¼O
ÜBA�©TA�E^umdBFwEGO	uwu~9E ÞB¢�XZÙJEGFLuwXgYn9E-Óo`�¨�MJu\Y\E^A�F���lzY\FLMJu\D�[TA�Fw©D��K�FLMJ¢�xyE
¡ r¾MJA�V�XgM�K�XgrgXZt�t|X Ó E^X¾V�E^¢£Þ�¢vXZÙJEGFLuwXZYíO3�v@�EGYw¤�EGFLrgMJ¢�Vvu
ÆÃXZhJE>K�Xg¢�¢vXgu U}A�EGE^¢vumÞ�¢vXZÙJEGFLuwXZYíO3��Û�E^rZ½�MJuwY��vÞ�¢vXZY\E^V � Xg¢�©TV�[TC
l}M^Ù	XZEGFBÒB[T¢�fGE ÞB¢�XZÙJEGFLuwXgYn9E ¡ MNYw¤�[TrgX)�zA�E®V�E­Óc[TA�ÙiMJX¾¢���Û�E^rZ©TXgA�C
U�D�EGF¦¤�MNFLV � `~Þ-`�ÒBFw[Tuwu K�FwE^XgE>Þ�¢vXZÙJEGFLuwXZY�çMNYmÛ�EGFLr¾Xg¢��vÒBEGFLCqMJ¢¼O
Ä çA�Fw©JE^¢£ÜBMN½�¢�EGF 1}XZE^¢�¢�M=ÞB¢�XZÙJEGFLuLXZYpO3��ÂBA�u\Y\FLX¾M
ÂBV�MJC � XgEúø\¢�M ¸ Fw[	xGrgM^§ÈÞ�¢vXZÙJEGFLuwXZYíO3�v¨a[TrgMJ¢�V
«�[T¢�E � [JhNMJr ø lzY\EG½eMJ¢'º»¢�u\YwXZYwA�Y\E3��Ó	øwA�Dvr øwMJ¢�M0��l	rZ[�ÙJE^¢vXgM
Ä MJ¢�[Tu � [Trgr¾MNF ªmE^u·ºú¢vu\YG`oK�`�lz[TrgXgV'lzYwMNY\E-¨�¤¼Ozu��|Û�AvV�MNt�E^u\Y���Ü�Þ
Ä [Tu\E­ÓcA�X¾uIÆ�MNFwYwX¾¢�u º»@�UÔl ¡ ��ÓcX¾u\D�[TM0�	¨a[JFwYwA�©TMJr
ª·E^¢�9E>Æ�[T¢v¢�XZEGF U�«·Ü#Ü
ç[T¢�©J©JEGFwD�EGFw©D��_ÇA�FLXgx¦¤��vlz§·XZY\fGEGFLr¾MJ¢�V
ª�Xgu\Y\[q@BXZE^CqXg¢�E^¢ Ü�E^rguwXg¢�h	X�Þ�¢vXZÙJEGFLuwXZYíOQ[J½�«�E^xL¤�¢�[Trg[J©JO3�|K�Xg¢�rgMJ¢vV
¨�MNDvrZ[·7}FLV�Eúø\[T¢ º»¢�u\YG`odBE-ÆÃMNY\EGFLXgMJrgu���Û�MNF¦xyE^rZ[T¢�M0��l	tvMJXg¢
ÜBMNFLXZY\[T¢'¨a[TrgMNY\[J©Trg[TA Â�FLXgu\Y\[JYwrZE­ÞB¢�XZÙJEGF¦uwXZYpO3�|«m¤�E^uwuwMJrg[T¢�XZh	X.��Ò}FwEGE^xyE
¡ ¤vMNFLrZE^uIÜ-`v¨�MNY\Y\EGFLu\[T¢ «�FLXg¢�XZYíO ¡ [Tr¾rZEG©JE3��d}A�DvrgXg¢��¼ºúFwE^rgMJ¢�V
ª�Miè�MNE^rZE-ªmE^u\YwM lzºwl�l	Â&��«cFLXgE^u\Y\E3��ºúYwMJrZO
ÂB¢�©JE^r ª�A�DvXZ[ ÞB¢�XZÙ�`o¨aMJX¾uS1oMJuwxy[D��l�MJ¢�lzEGDvMJu\YwX¾MJ¢��|lztvMJXg¢
Â?6zE^ralzÙiMJ¢�E ÞB¢�XZÙJEGFLuwXgY�çMNYmÂ�MNFL¤zA�u���dBE^¢�C�MNFwh
_a`cbedBf^XgV�hiMkjml	fG[JY\EGh d}MNFwE^u\DvA�FwO×Ó�MND�[JFLMNY\[JFwO3�vÞB¢�XZY\E^V � Xg¢�©TV�[TC
¸ MJrZY\EGFBÆñ`|«cE^CqCqEGFLCqMJ¢ d}MNFwE^u\DvA�FwO×Ó�MND�[JFwY\[JFwO3��lzE^xyFLEGYwMNFwO3�vÞ �
º»r øwM�«aA�FwEGh º»¢�u\YG`o¨�¤¼O	uG`�ÆÃMNY\EGFLXgMJrgu���Û�FL¢�[D� ¡ fGE^xL¤�ªmEGtvA�DvrgXgx
¡ MNYw¤�EGFLXg¢�E ¸ EGFL¢�EGF U�l�K&ÂBV�CqX¾¢�Xgu\Y\FLMNY\[JF
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Â�t�[TrZ[J©TXZE^u

7}rgE � Fw[J©T¤'ÂB¢�V�EGFLu\E^¢ ÆÃ¨oºÔK � K2��lzYwA�Y\Y\©TMNFLY���ÒBEGFLC�MJ¢kO
¨�MN[TrZ[ ¡ MNFLrZ[T¢�X l	º\l�l�Âw��«�FLXZE^u\Y\E3��ºúYwMJrZO
ÂBrZE^uwuwMJ¢vV�Fw[=V�E=1}XZYwM ÞB¢�XZÙ�`o«�FLXZE^u\Y\E­MJ¢�V�U�¨�K�Ó<ÓcMJA�uwMJ¢v¢�E
¡ ¤�FLXgu\YwXgMJ¢�UWrguwMNE^uwu\EGF ÆÃ¨oºÔÆ�EGYwMJrgrZ½�[JFLuwxL¤zA�¢�©D��lzYwA�Y\Y\©TMNFwY��ÇÒBEGFLCqMJ¢¼O
ÂB¢kY\[TX¾¢�E-ÒBEG[JFw©JE^u UWxy[TrZE>@�[JFLCqMJrZE-l�A�t39EGFLXZE^A�FLE3�	¨�MNFLX¾u���K�FLMJ¢�xyE
ÆÃMNY\Yw¤�XgMJu}l	xL¤�EMnQEGF ÆÃ¨oºÔK�FLXgY\f>Ü�MND�EGFmº»¢�u\YwXgYwA�Y\E3��Û�EGFLrgXg¢��vÒBEGF¦CqMJ¢kO
R	` é3�	��îT�|±<���|�c�1�e�������Ç��ð�îJ�����|�
¨�Fw[J½�E^uLu\[JF�1�`vÜ·E^X¾¢�E}[Jt�E^¢�E^V£Yw¤�E­C=EGEGYwXg¢�©�MJ¢�V�§�E^rgxy[TC=E^V'EGÙJEGFLO¼D�[	V�OJ`oÜ·E>E]6ztvr¾MJXg¢�E^V×Yw¤�MNYmYw¤�X¾uIC=EGEGY»n
Xg¢�©�§ÔMJu=M xy[TC>D|Xg¢�MNYwXZ[T¢&[J½·Yí§W[ EGÙJE^¢¼YwuG]�Yw¤�E 4 ½�Yw¤ÕMJ¢�VËrgMJu\Y=C=EGEGYwXg¢�©Ã[J½�Yw¤�E ¡ [JFwE�lzY\EGEGFLX¾¢�© Ò}Fw[TA�t
[J½ÔYw¤�E×l�«mªÔÞ ¡Vo � t�FL[J©JFLMJCqC=E�MJ¢vV�M£§�[JFwhzuL¤�[Jt<Xg¢¼Ù	XZYwXg¢�©�MJrgroC=E^C-D�EGFLu­Xg¢¼ÙJ[TrZÙJE^V<Xg¢6Yw¤�E�¢�EG§7t�Fw[Nn
©JFLMJC�C=E ÅJ«c[�§�MNFLVvu'ÂÔY\[TCqXgu\YwX¾x�ÆÃMNY\EGFLXgMJrgu£dBE^uwXg©T¢�Å*b�t�[JY\E^¢¼YwXgMJr}C=E^C-D�EGFLu×[J½>Yw¤�E u\Y\EGEGFLX¾¢�©&xy[TC�CqXZY»n
Y\EGE£MJ¢�VÕu\t�[JhJE^u\t�EGFLu\[T¢<[J½mYw¤�E � H�§�[JFwhzX¾¢�©�©JFL[TA�tvu¦j¦` «m¤�X¾u>¢�EG§ t�Fw[J©JF¦MJCqC=E×§�MJu=MNt�tvFw[�ÙJE^V&DzO�Yw¤�E
UÔl	K1l	YwMJ¢�V�Xg¢�© ¡ [TCqC�XZY\Y\EGE=½�[JF­¨W¤kO	uwXgxGMJr�MJ¢�V UW¢�©TXg¢�EGEGF¦Xg¢�©�l�xGXZE^¢�xyE^uqbe¨�UÔl ¡ j�MJ¢�V6§·X¾rgrcD�E
[�ÍQxGXgMJr¾rZO
rgMJAv¢�xL¤�E^V�Xg¢ Ä MJ¢zA�MNFwO'PNRJRTS�t�Fw[�Ù	XgV�X¾¢�©
Yw¤�MNY·uwA0Í×xGXZE^¢kY·½�A�¢vV�Xg¢�©
¤�MJumD�EGE^¢'uwE^xGA�FwE^V£½�Fw[TC0Æ�E^C-D�EGF�7BF\n
©TMJ¢�X¾uwMNYwXZ[T¢�uG`

� ` ï×ëaë��i�zö��v�Ô�v°·��³c�Ã±<�e�Çðc���z�=�v°m�i³c�6�����G�Q±<�¼�¼���e��Ð
«m¤�E�CqX¾¢¼A�Y\E^uB[J½WYw¤�E=rgMJu\Y®C=EGEGYwXg¢�©�[J½WYw¤�E ¡ [JFwE�lzY\EGEGFLXg¢�©'Ò}Fw[TA�t)be¨�MNFLXgu��c¥Y7}xyY\[JD�EGF>PNRJR � jB§�EGFwE=MNt�n
t�FL[�ÙJE^V'§�XZYw¤�[TA�YIxL¤vMJ¢�©JE^uG`

Pz` ýÈ�������¼�i�=���N�����e�cÐ&°p�i�|±²��³c�6±&���Çðc���z�=���e�cîk����³��6���v�G��±ñ�z�¼���e�cÐ
lzEGÙJEGF¦MJr EGÙJE^¢¼Ywu�V�X¾V'¢�[JYmYwMNhJE�tvrgMJxyE>X¾¢'PNRJRTP�MJu·tvrgMJ¢�¢�E^V£MJ¢vV'§·Xgr¾r|D�E­t�[Tu\Y\t�[T¢�E^V�Y\[QYw¤�E 4 F¦u\Y·C=[T¢¼Yw¤�u
[J½ PNRJRTSz`
Pz` � `�ÅJÜ�OzD�FLXgV=º»¢¼Y\EGFw½�MJxyE^uLÅ	`�«m¤�XguWS>V�M�O=§W[JFLhzuw¤�[Jt��¼[JFL©TMJ¢�Xgu\E^V�D¼O ¸ `~Æñ`	«�E^CqC=EGFLCqMJ¢��¼§·X¾rgr	D�E�uw¤�Xg½�Y\E^V
Y\[QH Ä MJ¢zA�MNFwO£PNRJRTSz`WºúYm§·Xgr¾rvD�E­MNY\YwMJxL¤�E^V�Y\[�Yw¤�E­E^¢�V�[J½�Yw¤�E­º»¢¼Y\EGFL¢�MNYwXZ[T¢�MJr ¡ [T¢�½�EGFwE^¢�xyE®[T¢�@BMJ¢�[zE^rZE^xùn
Y\Fw[T¢vXgxGuI§·¤�X¾xL¤�§·Xgr¾r|YwMNhJE>tvrgMJxyE>Xg¢£Ó�MJ¢�xGMJu\Y\EGF�[T¢�¥�n � R Ä MJ¢¼A�MNFLO�PNRJRTSz`®beÛÔA�V�©JEGY�ÉR�~RJRJRQU�ÞBªBj
Pz`ÀPz`­ÜBMJ¢�V�u»nÖ[T¢ÃYwA�Y\[JF¦XgMJr�xy[TA�FLu\E�[T¢�Yw¤�EP1�Â®l	¨1xy[zV�EJ`­«·¤�Xgu·xy[TA�FLu\E3��[JFw©TMJ¢�XguwE^V�DzO Ä `�ÜBMN½�¢�EGF���§·XgrgrÇD�E
V�E^r¾M^OJE^V&A�¢kYwX¾r K�EGD�FLA�MNFLO PNRJRTS�D�E^xGMJA�u\Eq[J½mMJ¢<Xg¢�uwADÍQxGXZE^¢¼Y}¢zA�C-D�EGF­[J½I§W[JFLhzXg¢�©£tvrgMJxyE^u>MJ¢vV�t�E^¢�V�Xg¢�©
§�[JFwh×[T¢�M�Ò}Þ�ºÔ½�[JF�1�Â®l	¨a`¾beÛ�AvV�©JEGYG] � R0�~RJRJR×U�ÞBªBj
Pz`ØÁ�`&l�`aÛÔrgA�EG©JE^rÖÑ~u-YwA�Y\[JFLXgMJr�[T¢ÕÓcÂB¨ ¸ �a§�¤�XgxL¤Õ¤�MJV&D�EGE^¢<t�[TuwY\t�[T¢�E^V<u\EGÙJEGF¦MJrÔYwXgC=E^u�� §·X¾rgr�¢�[�§�YwMNhJE
tvr¾MJxyE­MJu·ÅJÓcÂB¨ ¸ V�EGÙJE^rg[Jt�EGF¦umCqXg¢�Xg§W[JFwh	uw¤�[Jt|Å>[T¢ � Rin �J� K�EGD�FLAvMNFwO�PNRJRTSz`®beÛÔA�V�©JEGYG]WÁD�~RJRJR�U�ÞBªBj¦`
Pz`ÀSz`1K�XZFLu\Yqº»¢¼Y\EGFL¢�MNYwXZ[T¢�MJr·Â�Û�º»@·º»«0dBEGÙJE^rZ[Jt�EGF ¸ [JFLhzuw¤�[Jt `+«·¤�Xgu
§�[JFwhzuL¤�[Jt���[JFw©TMJ¢�Xgu\E^V)D¼Oxl}M^Ù	XZEGF
ÒB[T¢�fGE3�z§�Xgrgr	YwMNhJEBtvrgMJxyE·[T¢×¥�níß>@�[�ÙJE^C-D�EGFmPNRJRTP-X¾¢qÓ [TA�ÙNMJXg¢	npr¾Minp@·E^A�ÙJEJ`oÆ�E^C-D�EGF¦u�¤�MJV�D�EGE^¢QXg¢�½�[JFLC=E^V
DzOQEynpC�MJXgrÇ[J½aYw¤�E­t�Fw[J©JF¦MJCqC=E^umuwA�t�t�[JFwYÔ½�[JFmYw¤vXguÔ§W[JFLhzuw¤�[Jt<beÛÔA�V�©JEGYG]�PR� � RJRQU�ÞBªBj¦`
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Sz` Î������v��îk���v��������ð��������|�
ÂBrgr�Yw¤�E^uwE·EGÙJE^¢¼YwuW§�Xgrgr	D�E 4 ¢�MJ¢vxyE^V=½�FL[TC5Yw¤�EBA�¢�u\t�E^¢¼Y DvMJrgMJ¢�xyEm[J½ÇYw¤�E·t�Fw[J©JF¦MJCqC=E·MNYWYw¤�E·E^¢�V�[J½ PNRJRTPz`
l	¤�[TA�rgV�Yw¤�EGFwE·uwYwXgrgrzD�Emu\[TC=E·C=[T¢�EGO�rZEG½�YoMN½�Y\EGFW¤�M�ÙzXg¢�© 4 ¢�MJ¢�xyE^VqMJr¾r	Yw¤�E^u\Em§�[JFwh	uw¤�[Jtvu��¼C=E^C>D�EGFLu�MN©JFwEGE^V
Yw¤�MNYmMJ¢�E]6	Y\FLM=t|M^O	C=E^¢kYI[J½�PNR0�~RJRJR�UWÞ�ª2b�ÁD�~RJRJRqU�ÞBªö6£H�OJE^MNFLu¦jÔuw¤�[TA�rgVQD�E®CqMJV�E}MJu·M=xy[T¢kY\FLXgDvA�YwXZ[T¢
Y\[-_a`klzfG[JY\EGh�Ñ~u §�[JFwh>½�[JF Yw¤�EIt�FL[J©JFLMJCqC=EJÑ~u @�EG§·uwrZEGY\Y\EGF�` ¡ ` ¸ EGF¦¢�EGFoXg¢�½�[JFLC=E^V�Yw¤�E ¡ [TCqC�XZY\Y\EGEIYw¤�MNYoMJrgr
xGrgMJX¾Cquo½�[JFÔE]6zt�E^¢�u\E^u�uw¤�[TAvrgV=FwE^MJx¦¤�Yw¤�E�UÔl	K�D�EG½�[JFwE·Yw¤�EBE^¢�VQ[J½ Æ�MNF¦xL¤'PNRJRTSR��§·¤�E^¢�Yw¤�E}¨oFw[J©JFLMJC�C=EJÑ~u
MJxGxy[TA�¢¼Ywu�§·Xgrgr|D�E­xGrZ[Tu\E^VÇ`

Á�` ä
³c�v���N±ñ�|�oãZ�=�i�¼ëo�|���q���*��ÊvÊ��
«m¤�E ¡ ¤vMJXZFLCqMJ¢ÇÑ~u�FwEGt�[JFwYB½�[JF®Yw¤�E�OJE^MNF>PNRJRTP'¤�MJVÃD�EGE^¢6xGXZF¦xGA�rgMNY\E^VÃY\[�Yw¤�E=C=E^C>D�EGFLu^`=1-`ÇÜ�E^Xg¢�E=xy[TC
n
C=E^¢¼Y\E^V�Yw¤�MNYIYw¤�E}t�FL[J©JFLMJCqC=E}¤�MJV×D�EGE^¢�ÙJEGFwOQMJxyYwXZÙJE­X¾¢×PNRJRTP=uLA�t�t�[JFwYwXg¢�©-MJrZY\[J©JEGYw¤�EGFB¹>§�[JFwhzuL¤�[Jtvu���S
uwAvCqC=EGF}uwxL¤�[z[Trgu��ÇSQ¤�MJ¢�V�u»nÖ[T¢�YwA�Y\[JFLX¾MJrgu���S×xy[T¢�½�EGFwE^¢�xyE^u1Ziu\OzCqt�[TuLXgM0�|[T¢�E�UWÞ�ª�U�l ¡ 75xy[T¢�½�EGFwE^¢�xyE=MJ¢�V
[T¢�E=Ù	XguwXgYG`-dBEGYwMJXgrZE^V FLEGt�[JFLYwu}[T¢�MJrgr�Ù	XguwXZYwu}MJ¢�V6§�[JFwh	uw¤�[Jtvu}§·¤vXgxL¤ÃY\[z[JhÃt|rgMJxyEqV�A�FLX¾¢�©�Yw¤�E=OJE^MNF
PNRJRTP
MNt�t�E^MNF�Xg¢qYw¤�E o � @·EG§�uwrZEGY\Y\EGF^`o«m¤�E ¡ ¤�MJXZF¦CqMJ¢qMJrgu\[�Xg¢�½�[JFLC=E^V=Yw¤�E ¡ [TCqC�XZY\Y\EGE�Yw¤vMNY�Yw¤�E�t�Fw[Jt�[TuwMJr�½�[JF
M®UWÞ�ª�U�l ¡ 7 ¡ [T¢�½�EGFLE^¢�xyEI½�[JF�PNRJRTSR�zuwA�DvCqXZY\Y\E^V�DzO ¸ `k«�E^CqC=EGFLCqMJ¢�MJ¢�V=Â>`¼Ò}EG[JFw©JE^uWMJ¢vV=uwA�t�t�[JFwY\E^V
DzO×Æ<`�l	x¦¤�EMn�EGF·MJ¢vVg1-`|Ü·E^Xg¢�E3��¤�MJV£D�EGE^¢£YwA�FL¢�E^V£V�[�§·¢'D¼O×Yw¤�E>UÔl	K&[�ÍQxyEJ`
«m¤�E ¡ ¤vMJXZFLCqMJ¢�xGrZ[Tu\E^VÃYw¤�Xgu�tvMNFwYB[J½oYw¤�E=C=EGEGYwXg¢�©QDzO'Yw¤�MJ¢�h	Xg¢�© ¸ `Ç«�E^CqC=EGFLC�MJ¢��c_a`Çl	fG[JY\EGh�MJ¢�V ¡ `
¸ EGFL¢�EGF·½�[JFmYw¤�E^XZFI§�[JFwh£Xg¢�Yw¤�E®FLAv¢�¢�Xg¢�©�[J½aYw¤�E­t�Fw[J©JF¦MJCqC=EJ`

no[=n�[=no[=nW[
n
Hz`21-`|Ü·E^Xg¢�E­E]6zt|rgMJXg¢�E^V�Yw¤�MNYB¤�E>¤�MJV�Xg¢kÙ	XZY\E^V£Y\[QYw¤�Xgumr¾MNFw©JE>C=EGEGYwXg¢�©�MJrgr C=E^C-D�EGFLumrgX¾u\Y\E^V'MJumt�[JY\E^¢¼YwXgMJr
C=E^C-D�EGFLu�[J½·Yw¤�E�lzY\EGEGF¦Xg¢�© ¡ [TCqCqXZY\Y\EGE�[J½�Yw¤�E£¢�EG§ t�Fw[J©JFLMJCqCqE×MJ¢�V&Yw¤�E£u\t�[JhJE^u\t�EGFLuw[T¢�u�[J½·Yw¤�E � H
§�[JFwh	Xg¢�©&©JFw[TA�tvu�rgXguwY\E^V+X¾¢:Yw¤�E tvFw[J©JFLMJCqC=EJÑ~u×t�FL[Jt�[TuLMJrs`5Ü·E�X¾¢�½�[JF¦C=E^V:Yw¤�EÃt|MNFwYwXgxGXZtvMJ¢¼Ywu×Yw¤�MNY�Yw¤�E
FwEG½�EGFwEGE^uGÑJFLEGt�[JFLYwu�[T¢
Yw¤�E�tvFw[J©JFLMJCqC=EÔt�FL[Jt�[TuLMJr¼§�EGFwEIÙJEGFwO-©J[¼[	V=MJ¢�V
Yw¤�MNY�Yw¤�EItvFw[Jt�[TuwMJr¼¤vMJV=¢�[�§ËD�EGE^¢
u\E^¢¼YBY\[×UÔl	K:Æ�E^C>D�EGF�7BFw©TMJ¢�X¾uwMNYwXZ[T¢�u·§·XZYw¤�MJ¢6ÅJXg¢¼Ù	XZYwMNYwXZ[T¢�Å�½�[JF 4 ¢�MJ¢�xGX¾MJrcuwA�tvt�[JFLYG`Blz[�½eMNF���t�[TuwXZYwXZÙJE
FwEGt|rgXZE^ua¤�M^ÙJEmD�EGE^¢�FwE^xyE^XZÙJE^Vq½�Fw[TC']�ÂBA�u\Y\FLXgM0�TÛ�E^rZ©TX¾A�C�beKar¾MJ¢�V�EGFLu¦j7�TK�Xg¢vrgMJ¢�V��NºúYwMJrZO3�k@�EGYw¤�EGFLrgMJ¢�Vvu��klztvMJXg¢
MJ¢�Vñl	§WE^V�E^¢ `>Ü·EqX¾¢kÙ	XZY\E^VÃYw¤�E=C=E^C-D�EGF¦u}§·¤�[Tu\E=Æ�E^C>D�EGFV7BFw©TMJ¢vXguwMNYwXZ[T¢�u}¤�MJV ¢�[JYBOJEGY®FLEGtvrgXZE^VÃY\['V�[
u\[TCqE>rZ[JD�DzOzX¾¢�©D��XZ½ct�[TuwuwXgDvrZEJ`
l	X¾¢�xyE�Yw¤�EBtvFw[J©JFLMJCqC=E®XguÔ¢�[JYÔOJEGYI[�ÍQxGX¾MJrgrZO�rgMJAv¢�xL¤�E^V�MJ¢�V£¤vMJu�¢�[JYmu\E^xGA�FwE^V�XZYwuÔ½eA�¢�V�X¾¢�©D�kXZYIuw¤�[TAvrgV�D�E
A�¢vV�EGFLu\Y\[z[zV�Yw¤�MNYBYw¤�E�V�E^xGXguwXZ[T¢�u�MJ¢�VÃxy[TCqCqXZYwC=E^¢¼YwuB½�[JF}uwA�tvt�[JFLYm[J½�MJxyYwXZÙ	XZYwXZE^uBxGMJ¢�¢�[JY}D�E-xy[T¢�uLXgV�EGFwE^V
MJu 4 FLC�MJ¢�V£§�Xgrgr�¤�M^ÙJE-Y\[qD�E®FLMNYwX 4 E^V£Xg¢�E^MNF¦rZO�PNRJRTSR�|t�[TuwuwXZDvrgOqD¼O×EynpCqMJXgrÖ`
«m¤�EB¢�EG§1t�FL[J©JFLMJCqC=EB§·Xgrgr|¤�M^ÙJE®MJuIXg¢¼Y\EGFLXgC2xL¤vMJXZFLCqMJ¢��R1 [TrZhJEGFmÜ�E^Xg¢�E3��A�¢¼YwXgr�Æ�MNFLx¦¤'PNRJRNÁ=§·¤�E^¢×¨aEGY\EGF
dBE^V�EGFLX¾xL¤�uI§�Xgrgr�YwMNhJE>[�ÙJEGF·Yw¤�Xgumt�[TuLXZYwXZ[T¢Ç`�ºúYmXguÔ[JFw©TMJ¢�XguwE^V'MNFw[TA�¢�V � H
§W[JFLhzXg¢�©=©JFw[TA�tvuG]
¸ [JFwh	Xg¢�©ñÒBFL[TA�tvu-[T¢ËÅJÂ·D)Xg¢vXZYwXZ[n�zA�MJ¢¼YwA�C CqMJ¢kO¼nÖD�[zV�OñxGMJrgxGA�rgMNYwXg[T¢�u>[T¢ÕFLE^MJr�C�MNY\EGFLXgMJrguwÅ	`S� ¸ MJrgY\EGF
«�E^CqC=EGFLC�MJ¢ñbeÞ � j ¡ [z[JFLV�Xg¢�MNY\[JFmMJ¢vV�lzt�[JhJE^u\t�EGFLu\[T¢�½�[JF·C=EGYw¤�[	V�uI¢�[JY�Xg¢�xGrgA�V�E^VQD�E^rZ[�§��
¸ Ò � ]IÒ ¸ C=EGYw¤�[	V � Â-`vª·A�D|XZ['bÖlztvMJXg¢|j*�
¸ Ò®Pz]�U}A�MJ¢¼YwA�CþÆ�[T¢kY\E ¡ MNFLrZ[=C=EGYw¤�[zVñb8U®Æ ¡ j�� ¡ rgMJA�V�X¾M�K�Xgr¾XZt�tvXabe@�Ó�j*�
¸ Ò®Sz]�dBOz¢�MJC�XgxGMJr Æ�E^MJ¢�K�XZE^rgV£«m¤�EG[JFwO6bed}ÆÃK�«�j�� Â-`�ÒBEG[JFw©JE^u
beK�FLMJ¢vxyE�j*�
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¸ [JFwh	Xg¢�©QÒ}Fw[TA�tvuI[T¢�ÅJ«�MJxLhzrgX¾¢�©�rgMNFw©JEGF�u\OzuwY\E^CquwÅ
¸ ÒBÁ�]�ÓcXg¢�E^MNF·uwxGMJrgXg¢�©
MJ¢vV'rZ[	xGMJrÇ[JFwDvXZYwMJr¾u�� ¨�`�7BFLV�Eúø\[T¢�bÖlztvMJXg¢�j*�
¸ Ò®Hz]�Ü·OzD�FLX¾Vg�¼A�MJ¢¼YwA�C�MJ¢�V�xGrgMJuwuwXgxGMJrcC=EGYw¤�[	V�u�� Â>`~dBE�1}XZYwM�bÖlz§·XgY\fGEGFLrgMJ¢�V�MJ¢�V£ºúYwMJrZO�j*�
¸ Ò®¥z] ¡ MNYwMJrZO	uwXgumMJ¢vV£uwA�Fw½eMJxyE>uwxGXZE^¢vxyEI� Ä `vÜBMN½�¢�EGF-beÂ�Avu\Y\FLXgMkj*�

¸ [JFwh	Xg¢�©QÒ}Fw[TA�tvuI[T¢�ÅklzE^CqXgxy[T¢�VvA�xyYwXg¢�©
E^rZE^xyY\Fw[T¢vXgxGuwÅ
¸ Ò­¹¼]IlzE^CqXgxy[T¢vV�A�xyY\[JFLumMJ¢vV£¢�MJ¢�[JY\E^xL¤v¢�[TrZ[J©JO � ª­`|@�XZE^C�Xg¢�E^¢ beK�Xg¢�rgMJ¢�V�j*�
¸ Ò®ßz]�U�rZE^xyY\FL[T¢�XgxGumMNYmYw¤�E>C=[TrZE^xGA�r¾MNFmrZEGÙJE^r�� ©JFw[TA�t=ø\A�uwYID�E^X¾¢�©
½�[JFLCqE^VH�

¸ [JFwh	Xg¢�©QÒ}Fw[TA�tvuI[T¢�ÅJÆ�MN©T¢�EGYwX¾uwCqÅÑ� ¨a`vdBE^V�EGF¦XgxL¤�u-bÖÒBEGFLCqMJ¢¼O�j ¡ [z[JFLV�Xg¢�MNY\[JF.�
¸ Ò®Éz]�Æ�MN©T¢�EGY\[NnÖE^rZE^xyY\Fw[T¢�XgxGu�� ¨a` � E^r¾rZOÃbe@�EGYw¤�EGFLrgMJ¢vV�u¦j*�
¸ Ò � R	]�½�nÖE^rZE^xyY\Fw[T¢�uwOzu\Y\E^C�uK� Â>`�lzÙiMJ¢�E�bed�E^¢vCqMNFwh�j*�
¸ Ò �J� ] ¡ [TC=t|rZE]6×CqMN©T¢�EGYwXguwCþMJ¢�V�¢�MJ¢�[Tu\Y\FLAvxyYwA�FwE^uK�~l�`�ÛÔrgA�EG©JE^r�bÖÒBEGFLCqMJ¢¼O�j*�
¸ Ò � Pz]ÔÂ�D�Xg¢�XZYwXg[�uwX¾C-A�r¾MNYwXZ[T¢�u�½�[JF�DvXZ[TrZ[J©JOÏ� ¨a` ¡ MNFLrZ[T¢vXob�ºíYwMJrZO�j*�
¸ Ò � Sz]ÔÆÃXg¢�EGFLMJrguIMJ¢vV�FwE^rgMNY\E^V�C�MNY\EGFLXgMJrgu��~l�`�l	xGMJ¢�V�[TrZ[�b�ºúYwMJrZO�j*�
¸ Ò � Á�]mÒBFLMJX¾¢�D�[TAv¢�V�MNFLXZE^uÔMJ¢�V�Xg¢kY\EGFL½�MJxyE^uÖ� ¡ `�U�rguLMNE^u\EGF-bÖÒBEGFLC�MJ¢kO�j*�
¸ Ò � Hz]ÔÂ�D�Xg¢�XZYwXg[�V�E^uLXZ©T¢�[J½ u\Y\FLA�xyYwA�F¦MJrÇCqMNY\EGFLXgMJrguV� º¦`�Â�D�FLXZhJ[Tuw[�Ù�bÖlz§�E^V�E^¢|j*�

ºúYm§ÔMJu·C=E^¢¼YwXZ[T¢�E^V�Yw¤�MNYmYw¤�E>uwOzu\Y\E^C0[J½�§W[JFwh	Xg¢�©=©JFL[TA�tvu·Av¢�V�EGFIYw¤�E­[Tr¾V�l	«mªÔÞ ¡po � t�Fw[J©JFLMJCqCqE>V�XgV
¢�[JY�§�[JFwh>uwMNYwX¾u\½�MJxyY\[JF¦XgrZO�4kCqM^OzD�EWD�E^xGMJA�uwE�Yw¤�E^XZF�FL[TrZEI¤�MJV
¢�[JY�D�EGE^¢
xGrZE^MNFLrgO>V�E 4 ¢�E^V�MJ¢�V�Yw¤�EIu\t�[JhJE^u\t�EGF\n
u\[T¢vu�¤�MJVÃ¢�[Q[zxGxGMJuwXg[T¢�Y\[�C=EGEGY}MJ¢�V�FwEGt�[JFwYG`�Æ�E^C>D�EGFLuBMN©JFwEGE^VÃYw¤�MNYB§·XZYw¤�Yw¤�E�¢�EG§#t�FL[J©JFLMJCqC=E3��Yw¤�E
u\t�[JhJE^u\t�EGFLuw[T¢�uIuw¤�[TA�r¾V×CqEGEGY·[T¢�xyE>M
OJE^MNF9�v[T¢£Yw¤�E>[zxGxGMJuwXg[T¢£[J½�Yw¤�E­u\Y\EGEGFLXg¢�©�xy[TCqCqXZY\Y\EGE-C=EGEGYwXg¢�©�`

¥z`!Æ�E^C-D�EGFLu×MJrgu\[&Yw¤�[TA�©T¤¼YQYw¤�MNY�MJ¢�Eyè�[JFwY£uw¤�[TA�rgVËD�E�C�MJV�E�Y\[Õ¤�M�ÙJE6xGrg[Tu\EGF×r¾Xg¢�h	uq§·XZYw¤�Xg¢�V�Avu\Y\FwO
MJ¢�V£V�E^C=[T¢�u\Y\FLMNY\E>Yw¤�E®t�Fw[J©JFLMJC�C=EJÑ~uI§·Xgr¾rgXg¢�©T¢�E^uLuoY\[�xy[NnÖ[Jt�EGFLMNY\E-§·XZYw¤£Xg¢�VvA�u\Y\FwOquwX¾¢�xyE>ß�[TA�YI[J½aYw¤�E � H
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FwE^uwE^MNFLxL¤×Xg¢�½�FLMJu\Y\FLAvxyYwA�FwEmXg¢qUWA�Fw[Jt�EJ`�«m¤�E�U ¡ ¤�MJuW¢�[�§+[Jt�E^¢�E^V=Yw¤�E�½�Av¢�V�Xg¢�©}Y\[
ÅNÙzXgFwYwA�MJrgÅ®xyE^¢¼Y\FwE^uÔMJ¢�V
u\[J½�Yp§ÔMNFwE�Xg¢�½�FLMJu\Y\FLAvxyYwA�FwEJ`�º»¢ Yw¤�X¾u>xy[T¢¼Y\E]6zY��oM�t�Fw[Jt�[TuwMJr E^¢¼YwXZYwrZE^V�ÅJÂÔY\[TC�Xgxùnúl	xGMJrZE ¡ [TC=tvA�Y\EGF
l	XgC�A�rgMin
YwXZ[T¢vuo[J½cÆÃMNY\EGFLXgMJrgu�ÂBxyFw[Tuwu�Æ�MJ¢¼O×l	xGXZE^¢vxyE^uwÅ­§·X¾rgr�D�Em§mFLXgY\Y\E^¢�Xg¢Qxy[TrgrgMND�[JFLMNYwXZ[T¢�§·XZYw¤ ¸ `¼«�E^CqC=EGF¦CqMJ¢��
Æ<`�ÆÃMNFwE^uwx¦¤�MJrIbexL¤�MJXgFLCqMJ¢�[J½oYw¤�E-UÔl	K�núlzº»Æ�Þ!t�FL[J©JFLMJCqC=E�j·MJ¢�VÃ¨�`�d}A�FL¤�MJC'`·Â3C=EGEGYwXg¢�©×[T¢�Yw¤�Xgumº\S
Xg¢vXZYwXgMNYwXZÙJEqY\[z[Jh�tvr¾MJxyE�[T¢ �J� 7}xyY\[JD�EGF=PNRJRTPÃMJ¢�VñYw¤�E�t�Fw[Jt�[TuwMJr�§·XgrgroD�EQuwA�DvCqXgY\Y\E^V�Y\[ÃYw¤�EQU ¡ MN½�Y\EGF
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«m¤�E×¢�E]6	Y=C=EGEGYwXg¢�©6[J½�Yw¤�E�lzY\EGEGFLXg¢�© ¡ [TC�CqXZY\Y\EGE£Xg¢�xGrgAvV�Xg¢�©'u\t�[JhJE^u\t�EGFLuw[T¢�u�[J½·§�[JFwhzX¾¢�©�©JFL[TA�tvu�§·Xgrgr
YwMNhJE-tvrgMJxyE­Xg¢£¨�MNFLXgum[T¢£Á"7}xyY\[JD�EGF�PNRJRTSz`
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F�«?û ôF½!´3²AÌ'´ø¶N²DÀ$Ìn½��S¯�
�´$´3ºq² ¶q²DÀ ÷6ú�¼�Â°Ì�µ×�"Á Â�±;¯�Ã·±;½�¾¿¾¿²

«m¤�E�½eA�¢�V�X¾¢�©>½�[JFÔ[TA�FIYpOzt�EB[J½aU�l	K&¨oFL[J©JFLMJCqC=E}½�[TrgrZ[�§�uW§�¤�MNYÔYw¤�E®U�l	K<xGMJrgr�Yw¤�E®MinprgMinpxGMNFwY\E­tvFLXg¢�xGXZt|rZE3�
¢�MJCqE^rZO£Yw¤�MNYBE^MJxL¤ xy[TA�¢¼Y\FwO<b�Y\[�D�E-tvFwE^xGXgu\E3��E^MJxL¤6FwE^uwE^MNFLxL¤6xy[TA�¢�xGX¾rcXg¢�E^MJxL¤ xy[TA�¢¼Y\FwO�jmxGMJ¢6V�E^xGX¾V�E-½�[JF
XZYwuwE^rZ½c§·¤�EGYw¤�EGF·XZYI§·X¾uw¤�E^uÔY\[}ø\[TXg¢£MJ¢�V'xy[T¢¼Y\FLXZD|A�Y\E 4 ¢�MJ¢�xGX¾MJrgrZOqY\[�§�MNFLVvu·MJ¢¼O×tvFw[Jt�[Tu\E^V£¨oFw[J©JF¦MJCqC=EJ`

«m¤�E>©J[z[zVÃ¢�EG§·uBXgu�Yw¤�MNY�E^¢�[TA�©T¤�t|rZE^V�©JE^uB¤�M^ÙJE
¢�[�§!D�EGE^¢�FwE^xyE^XZÙJE^V�½�Fw[TC E^¢�[TA�©T¤6xy[TA�¢¼Y\FLXZE^u�Y\[×©TA�MNF\n
MJ¢¼Y\EGE-[�ÙJEGF>ßNR�t�EGFLxyE^¢¼Y·[J½ Yw¤�E>DvA�V�©JEGY·Yw¤�MNYB§WE�¤�MJV'tvFw[Jt�[Tu\E^V�Xg¢�[TA�F�MNtvtvrgXgxGMNYwXZ[T¢�rgMJu\Y�OJE^MNF^`·«m¤�X¾umXgu
uwADÍQxGXZE^¢¼YI½�[JFmYw¤�E­U�l	K ¡ [TA�¢vxGXgr�MJ¢�V£§�E®E]6zt�E^xyY·XZYIY\[QrgMJA�¢�x¦¤�Yw¤�E­¢�EG§8¨WuwX nÖhQ¨�Fw[J©JFLMJCqCqE>MNY·XZYwuI¢�E]6	Y
C=EGEGYwX¾¢�©q[T¢�H�ní¥�K�EGD�FLA�MNFLO3�|PNRJRTSz`I@·EG©J[JYwXgMNYwXg[T¢�u·MNFwE�u\YwXgrgr�xy[T¢¼YwXg¢zA�Xg¢�©=§·XgYw¤£u\[TC=E>xy[TA�¢¼Y\FLXZE^u·Yw¤�MNY·¤�M�ÙJE
¢�[JY�OJEGYoxy[TCqC�XZY\Y\E^V
Yw¤�E^Cqu\E^rgÙJE^u�D|A�Y�§�¤�EGFwEÔYw¤�EGFwEÔMNFwEIuwxGXZE^¢¼YwXgu\Ywu�§·¤�[�Yw¤�X¾¢�h®Yw¤�MNY�Yw¤�EGO-uL¤�[TA�rgVmø»[TX¾¢>Y\[z[�`

1 [TrZhJEGFBÜ·E^X¾¢�E3� ¡ ¤�MJXZF¦CqMJ¢
PJ¥ Ä MJ¢¼AvMNFwO3�|PNRJRTS
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F�«/� ò ³0¯·¾¿ü� ­²D´3²� (�¸¶q²DÀ µ­¶qµB´;µB½Y´;µ('·²Ï$:¯�±ø¯�
N±$À$ºq¯� B² ³0¯·¾Ä¾¥
q¶lµ.´��

ºI§ÔMJ¢kYBY\[×©TXZÙJE�uw[TC=E-tvFwE^rgXgCqX¾¢�MNFwOQX¾¢�½�[JF¦CqMNYwXZ[T¢�MND�[TA�Y�tvrgMJ¢�u·D�E^Xg¢�©�V�X¾uwxGA�uwu\E^V'½�[JF}M�tvFw[Jt�[TuwMJr Y\[×Yw¤�E
UWA�Fw[Jt�E^MJ¢qÞB¢�XZ[T¢=½�[JF�MJ¢QÅNºú¢¼Y\EG©JFLMNY\E^V×º»¢�½�F¦MJu\Y\FLA�xyYwA�FLEIºú¢�XgYwXgMNYwXZÙJE^Å�b�º\STj7�¼§·¤vXgxL¤qX¾u�M>¢�EG§)YpOzt�E·[J½ uwx¦¤�E^C=E
Xg¢)Yw¤�E�¢�EG§ K�FLMJC=EG§�[JFwh:¨�Fw[J©JFLMJCqC=EÃK�¨W¥z`*Â Y\E^¢kYwMNYwXZÙJE6YwXZYwrgE�XguqÅJÂÝlz[J½�Yp§ÔMNFwEÃºú¢�½�FLMJuwY\FLA�xyYwA�FwE£½�[JF
ÂÔY\[TCqX¾xùnúl	xGMJrZE ¡ [TC=tvA�Y\EGF'l	XgC�A�rgMNYwXg[T¢�u=[J½­ÆÃMNY\EGFLXgMJrgu×½�[JF×ÆÃMJ¢kO1l	xGXZE^¢�xyE^uwÅñ§·XZYw¤�MJxyFw[T¢kO	CÚt�EGFL¤�MNtvu
lzº»Â®l�l�`�ºíY>§W[TA�r¾V xy[�ÙJEGF�D�[JYw¤ñMNDñXg¢�XZYwXg[�uLXgC-AvrgMNYwXZ[T¢�� MJ¢�V�Yw¤�Eq§�[JFwh�[J½Ô[TA�F-xy[TrgrZE^MN©TA�E^u-Xg¢6Yw¤�E×lzº»ÆÃÞ
xy[TCqC�A�¢�XgYpOÃDvMJu\E^V�C=[JFLEq[T¢�u\YwMNYwXguwYwXgxGMJroC=E^x¦¤�MJ¢�XgxGuG`Q«m¤�EGO6MNFwEqxy[T¢�xyEGFL¢�E^Vñ§·XZYw¤ ¤�[�§5Y\[�V�['MNY\[TC�Xgxùn
uwxGMJrgE�uwX¾C-A�r¾MNYwXZ[T¢�u�§·¤�E^¢�Yw¤�EGFwE
MNFwE
ÙiMNFLXg[TA�u�VvX ÍQxGA�rZYwXgE^u��|Xg¢vxGrgA�V�Xg¢�©
rg[T¢�©×rgE^¢�©JYw¤6uwxGMJrZE^u}V�A�E�Y\[QE^r¾MJu\YwXgx
Xg¢¼Y\EGFLMJxyYwXZ[T¢vu��JrZ[T¢�©BYwXgC=EWuLxGMJrZE^ua½�[JF MJxyYwXZÙNMNY\E^V�t�Fw[	xyE^uwu\E^u��TMJ¢�V�¢�M�ÙzXZ©TMNYwX¾¢�©BX¾¢>MBxy[TC=tvrgXgxGMNY\E^V�½�FwEGEynÖE^¢�EGFw©JO
rgMJ¢vV�uwxGMNt�E>uwA�x¦¤6MJuBX¾¢'t�Fw[JY\E^X¾¢'½�[TrgV�Xg¢�©�`�«m¤�E-uLXgC-AvrgMNYwXZ[T¢�C�M^O'D�E>§�XZYw¤�M×xGrgMJuwuwX¾xGMJr�Xg¢¼Y\EGFLMNY\[TCqX¾x>½�[JFLxyE
C=[	V�E^rc[JFBCqM�O'D�E>MND6Xg¢�XZYwXZ[=§�XZYw¤n�zA�MJ¢¼YwA�C CqE^xL¤�MJ¢�X¾xGu���uw[�Yw¤�MNYB[TA�F·Yí§W[£xy[TCqC�A�¢�XgYwXZE^u·MNFwE�[�ÙJEGF¦rgMNt�n
tvX¾¢�©=Xg¢�xyFwE^MJuwX¾¢�©TrZOJ`

º u\EGEB½�[TA�F�½eMJxyY\[JFLu�Yw¤�MNYWMNFwEBxy[TCqXg¢�©-Y\[J©JEGYw¤�EGFI¤�EGFwEJ` K�XZFLu\YwrgO�Yw¤�EGFwE�XguoYw¤�E�¤�MNF¦uw¤q½eMJxyYWYw¤vMNY�Yw¤�EGFwEBxGMJ¢�D�E
¢�[×FwE^¢�EG§ÔMJr�[J½�[TA�F}UÔl	K:¨WuwX nÖh�¨�Fw[J©JFLMJCqCqE
MN½�Y\EGF®Yw¤�E
E^¢�VÃ[J½oYw¤�E=¢�EG§3¨�Fw[J©JFLMJCqC=E=Xg¢6PNRJRk¹¼`
«m¤�[Tu\E
MNFwE�Yw¤�E�FLA�rZE^u^`mU�l	K)¤vMJuBMJrgFwE^MJV�O'uw¤�[�§·¢TGvE]6	XgDvXgrgXZYíO�DzO�MJrgrZ[�§·Xg¢�©QA�u�M×¢�EG§�beu\E^xy[T¢�V|j·MNt�tvr¾XgxGMNYwXZ[T¢'D�Eyn
xGMJA�uwE-§�E�VvXgV�¢�[JYB©J[�Yw¤�Fw[TA�©T¤�Yw¤�E
¢�[JFLCqMJrcFw[TA�Y\E�[J½�¤�M�ÙzXg¢�©QMJ¢6U�l	K:@·EGYí§W[JFwhÃD�EG½�[JFLE>Yw¤�E 4 FLu\YBU�l	K
¨�Fw[J©JFLMJCqC=EJ`W«m¤�E}uwMJC=E®§·Xgr¾r|MNt�t|rZO=Y\[=Yw¤�E-lzº»Æ�Þ#xy[TCqC�A�¢�XZYíO�§·¤�[=¤�M�ÙJE­M=u\E^xy[T¢�V£MNt�t|rgXgxGMNYwXZ[T¢�Xg¢�MNY
Yw¤�E>t�FwE^u\E^¢¼YIYwXgC=EJ`Wlz[�§WE­¢�EGE^V�Y\[ 4 ¢�V£MJ¢�[JYw¤�EGF·u\[TA�F¦xyE­[J½�½eA�¢�VvXg¢�©�D�E^uLXgV�E}Yw¤�E­U�l�KW`

lzE^xy[T¢vV�rZO�Yw¤�EGFwE>XgumxGrgE^MNFLrZO�MqrZ[T¢�©JEGFmY\EGF¦Cþ¢�EGE^VÇ` ¡ [TC=tvA�Y\EGF·uLXgC-AvrgMNYwXZ[T¢£XguI¢�[JY·©J[TXg¢�©qY\[�VvXguwMNt�t�E^MNFmXg¢
H'OJE^MNFLu�YwXgC=EHq£º»¢�V�EGE^V�º®u\EGE�MJxyYwXZÙJE�V�EGÙJE^rZ[JtvCqE^¢kY-[�ÙJEGF
Yw¤�EQ¢�E]6zY=PNR'OJE^MNFLu���ø\A�V�©TXg¢�©£DzO Yw¤�EQrgMJuwY�PNR
OJE^MNFLu^`�º­¢�[JY\E�Yw¤�E×¢�EG§ V�EGÙJE^rZ[JtvC=E^¢¼Ywu
Xg¢�Y\FLE^MNYwXg¢�©6C=[JFwE�u\Y\Fw[T¢�©TrZO�xy[JFLFwE^rgMNY\E^V&E^rZE^xyY\Fw[T¢Õu\O	u\Y\E^Cqu�DzO
ÙNMNFLXZ[TA�u�C=E^MJ¢�u��zMJ¢�V×Yw¤�EBt�[TuwuwXZD|XgrgXZYíO>[J½ ©JEGY\YwXg¢�©×Ñ~x¦¤�E^CqXgxGMJr�MJxGxGA�F¦MJxyO|Ñ	§·XZYw¤YU}A�MJ¢¼YwA�C2Æ�[T¢¼Y\E ¡ MNFLrZ[
Xg¢
C=[JFLE�[JFLVvXg¢�MNFwO
uwXZYwA�MNYwXg[T¢�uG` ÂÔYWYw¤�EBuwMJCqE·YwXgC=EBYw¤�EGFwEBXgu�M­FLMNtvX¾Vq©JFw[�§mYw¤�Xg¢qYw¤�EBFLMJ¢�©JE�[J½cMNt�tvr¾XgxGMNYwXZ[T¢�uG`
lz[6§�E'¢�EGE^V)u\[TCqE'rZ[T¢�©JEGF=Y\EGFLC DvMJuLXgu
[J½�uwA�t�t�[JFwYG`ñº-Yw¤�Xg¢�hñXgY
X¾u=MJrgu\[6§·XgV�E^rgO�FwE^xy[J©T¢�XguwE^VÕYw¤�MNY=Yw¤�E
E]6�xyE^rgrZE^¢�xyE�[J½ÇFwE^u\E^MNFLx¦¤�Xg¢=[TA�F 4 E^rgVqX¾¢�U�A�Fw[Jt�Em¤�MJu�D�EGE^¢�©JFwE^MNYwrZOq¤�E^rZt�E^V=DzO=Yw¤�E�E]6	xyE^rgrgE^¢kY�¢�EGYp§�[JFwh	Xg¢�©
MJ¢�V�xy[TrgrgMND�[JFLMNYwXZ[T¢�DvA�XgrgYÔA�t�[�ÙJEGF}Yw¤�E-rgMJu\YBPNR�OJE^MNFLuG`Bl	[q§WE�¢�EGE^V�Yw¤�E-rZ[T¢�©JEGF·Y\EGFLC DvMJuwXgu·Xg¢£[JFLV�EGFBY\[
xy[T¢¼YwXg¢zA�E>V�[TXg¢�© 4 FLu\YmxGrgMJuwu·uwxGXZE^¢�xyEJ`

«m¤vXZFLV�rZOñ§WE�¤vM^ÙJEÃFwE^xy[J©T¢�Xgu\E^V)Yw¤�MNY�[TA�F×¨�uwXZnÖh<[JFw©TMJ¢vXguwMNYwXZ[T¢)¤vMJuqYw¤�E�Fw[TrZE£[J½®MJ¢:Xg¢�½�FLMJuwY\FLA�xyYwA�FwE£½�[JF
[TA�FBxy[TCqC�A�¢�XZYíOJ`·«m¤�EGFwE�Xgu·¢�[�§!Mq§�E^rgrcV�EGÙJE^rg[Jt�E^V�tvMNY\Y\EGFL¢�[J½ FwE^u\E^MNFLx¦¤Ã§W[JFwh	uw¤�[Jt|u��|uwAvCqC=EGF�uLxL¤�[z[Trgu
MJ¢�V×Y\FLMJX¾¢�Xg¢�©
u\E^uwuwXg[T¢�u�[J½�Y\E^¢£§�XZYw¤Q¤vMJ¢�V�u»nÖ[T¢�E]6	t�EGFLXZE^¢�xyEB[J½�xy[	V�E^u���«m¤�E}¨WuwX nÖh�@�EG§·uwrgEGY\Y\EGF���Xg¢�V�XgÙzXgVvA�MJr
Ù	XguwXZYwu���M=DvXZ©qxy[T¢�½�EGFwE^¢�xyE-EGÙJEGFwO 4 ÙJE­OJE^MNF¦u��vEGYwxN`Z`IUD6	t�EGFLXgC=E^¢¼YwMJrgXguwYwuÔ[J½�Y\E^¢Ã¤�M^ÙJE-DvXZ©qCqMJx¦¤�Xg¢�E^u·uwA�xL¤�MJu
u\O	¢�x¦¤�Fw[JY\Fw[T¢
[JFo¢�E^A�Y\Fw[T¢=u\[TA�FLxyE3�k§·¤�[Tu\EIXg¢�uwYwXZYwA�YwXZ[T¢�uaMJrgu\[­MJxyYoMJu�Xg¢kY\E^r¾rZE^xyYwA�MJr	xyE^¢kY\FLE^uo½�[JFIÑ~¢�EGYp§�[JFwh	Xg¢�©�Ñ
MJ¢�V×u\t�FLE^MJV�Xg¢�©­D�E^u\YWt�FLMJxyYwXguwEJ`�Ü�[�§�EGÙJEGF·C=[TuwYW[J½Ç[TA�F�§�[JFwh�Xgu�V�[T¢�E�[T¢QXg¢�np¤�[TA�u\EBxy[TC=tvA�Y\EGFLu�MJ¢�VQEGÙJE^¢
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rgMNFL©JEqxy[TC=tvA�Y\EGF>xyE^¢¼Y\FwE^u-MNFwEq[T¢�rZOÃMJxGxyE^uwu\E^VñE^rZE^xyY\Fw[T¢�XgxGMJr¾rZOJ`=ºú¢6[TA�F>xy[TCqC�A�¢�XZYíO�XZY­Xgu}Yw¤�E�uw¤�MNFLX¾¢�©Q[J½
E]6	t�EGFwYwXgu\EQYw¤�Fw[TA�©T¤Õ¨�uLX nÖh YpOzt�E×[J½�MJxyYwXZÙzXgYwXZE^u��oMJ¢�V&Yw¤�E�A�u\E×[J½�uw¤vMNFwE^V<xy[TCqtvA�Y\EGF=xy[zV�E^u��oYw¤�MNY=Xgu-[TA�F
¢�E^xyE^uLuwMNFwO�Xg¢�½�FLMJuwY\FLA�xyYwA�FwEJ`mÜBMNt�tvX¾rZOQYw¤�E�UWA�Fw[Jt�E^MJ¢�ÞB¢�XZ[T¢�Xgum©TXZÙ	Xg¢�©×u\[TC=E
Xg¢�V�X¾xGMNYwXZ[T¢£[J½ FwE^xy[J©T¢�X¾uwXg¢�©
Yw¤�MNYQYw¤�EGFwE�MNFLE'§·XgV�EGF�YpOzt�E^u�[J½®Xg¢�½�FLMJu\Y\FLA�xyYwA�FwE�Yw¤�MJ¢)Yw¤�E�rgMNFw©JE�CqMJx¦¤�Xg¢�E^u�Yw¤�MNY�Yw¤�EGOÕr¾XZhJE£Y\[ñYw¤�X¾¢�h
[J½ú`�º»¢ÃV�XguwxGA�uLuwXZ[T¢�uÔ§·¤vXgxL¤�Yw¤�FwEGE�[J½�A�uB¤�MJVÃXg¢�Û�FLA�uLu\E^rgu·r¾MJu\YBÂBA�©TA�uwY��|Yw¤�E
U�Þ![�Í×xGXgMJr�MJV�CqXZY\Y\E^V�Yw¤�MNY
[TA�F�Ñ~u\[J½�Yp§ÔMNFwE
Xg¢�½�FLMJu\Y\FLA�xyYwA�FwEJÑ�§�[TA�rgV�uwY\FwEGYwxL¤ÃYw¤�E^XZFBXgV�E^MJu�[T¢�X¾¢�½�F¦MJu\Y\FLA�xyYwA�FLE^uIY\[�Yw¤�E^XgFBrgX¾CqXZYwu���DvA�Y�¤�E
E^¢�xy[TA�FLMN©JE^V)A�u=Y\[ Y\FLO&MJ¢)MNtvtvrgXgxGMNYwXZ[T¢ÕA�¢vV�EGF
Yw¤�E£º»S�uwxL¤�E^CqEJ`ÕÂBrZYw¤�[TA�©T¤)M6©JFLMJ¢¼Y=§W[TA�r¾VÕD�E�½�[JFQH
OJE^MNFLu���XZY�§W[TAvrgV£D�E>[J½oM�YpOzt�E-Yw¤�MNY�xGMJ¢6Xg¢'t�FLXg¢�xGXgtvrZE}D�E­FwE^¢�EG§�E^V��|MJ¢vV�Xg¢vV�EGE^V£Yw¤�E-§·¤�[TrZE>xy[T¢vxyEGt�Y�[J½
Xg¢�½�FLMJuwY\FLA�xyYwA�FwE^uÔXgumYw¤�MNYmYw¤�EGO�xy[T¢kYwX¾¢¼A�EJ`

K�[TA�FwYw¤�rZO&Yw¤�E'E]6�xyE^rgrZE^¢�xyE�[J½}FwE^u\E^MNFLx¦¤:Xg¢Ë[TA�F 4 E^rgV)X¾¢ËU�A�Fw[Jt�E'¤�MJuQV�EGt�E^¢�V�E^VÕ[T¢�u\EGÙJEGFLMJrmE]6�xyE^rgrZE^¢¼Y
xy[TC=t|A�Y\EGF·xy[	V�E^u���MJ¢�V�Yw¤�E®½eA�YwA�FLEBFLE��¼A�XgFwE^uÔxy[T¢kYwXg¢zA�[TA�uIX¾¢�¢�[�ÙNMNYwXZ[T¢£Xg¢�Yw¤vXguÔV�XZFwE^xyYwXZ[T¢ `�Ü�[�§�EGÙJEGFBYw¤�EGFwE
XguÔM�§·XgV�E^u\t�FwE^MJVQE]6zt�EGFLXgE^¢�xyE�Yw¤vMNYÔXgY�Xgu�ÙJEGFwO×V�X ÍQxGAvrZY�Y\[=©JEGY 4 ¢�MJ¢vxGXgMJr|uLA�t�t�[JFwY�½�[JFmxy[	V�E®V�EGÙJE^rZ[JtvC=E^¢¼Y
½�Fw[TC5¢�MNYwXg[T¢�MJr�u\[TA�F¦xyE^u��¼M®t�[TXg¢¼Y�FwE^Xg¢�½�[JFLxyE^V=DzO
M­xy[TA�tvrZEI[J½�©JFLMJ¢¼Y�FLEG½�A�uLMJrgu�FwE^xyE^¢¼YwrZOJ`oUD6	t�EGFLXgC=E^¢¼YwMJrgXgu\Ywu
¤�M�ÙJE�MJ¢ MJ¢�MJrZ[J©J[TAvu®t�Fw[JDvrgE^C£`�«·¤�E
º»S�uwx¦¤�E^C=Eq¤�MJu>u\t�E^xGX 4 x-t�Fw[�Ù	XguwXg[T¢�½�[JF­uwA�x¦¤�MJxyYwXZÙ	XZYwXZE^u�� xGXgYwXg¢�©£MJu
MJ¢�E]6�MJC=tvrZE®D|A�XgrgV�X¾¢�©>M=¢�EG§/Xg¢vu\Y\FLA�C=E^¢¼Y�§·¤�Xgx¦¤Qº�Xg¢¼Y\EGFwt�FwEGYIMJumM=¢�EG§/xy[	V�E­Xg¢�[TA�FmxGMJu\EJ`�d}XguwxGA�uLuwXZ[T¢�u
ºm¤�M�ÙJE=¤�MJV'[�ÙJEGF®Yw¤�E-rgMJuwY�OJE^MNF®¤�M�ÙJE�uw¤�[�§·¢�Yw¤�EGFwE�Xgu�M�Y\FwE^C=E^¢�V�[TA�u·t�E^¢¼Y»npA�t�V�E^CqMJ¢�V�½�[JFBYw¤�Xgu��|§·XZYw¤
rZ[T¢�©qrgXgu\YwuÔ[J½�xGMNtvMNDvXgr¾XZYwXZE^uÔYw¤�MNY·xy[	V�E­A�uwEGFLuI§ÔMJ¢kYmY\[Q¤�M^ÙJE�Xg¢£xy[zV�E^uG`

¸ E^rgrB��º�¤vM^ÙJE>§·FLXZY\Y\E^¢£MNY�rgE^¢�©JYw¤'MND�[TA�YIYw¤�E­©JE^¢�EGFLMJr XgV�E^u���tvMNFwYwrZO×D�E^xGMJA�u\E>V�EGYwMJX¾rguIMNFwE>u\YwX¾rgr�ÙiMN©TA�E>MJ¢�V
tvMNFLYwrZO£D�E^xGMJA�u\E
ÅJ«m¤�EGFwE�ºúu}@�[�Ò}MJXg¢ ¸ XgYw¤�[TA�Y}¨aMJX¾¢rq~Å1MJ¢�V�uw[TC=E
[J½�XZY}¤�MJu}MJrZFwE^MJV�O�uwYwMNFwY\E^VÇ`®¨aEG[JtvrZE
MJu\h&Å ¸ ¤¼OËXg¢�xGrgAvV�E�Yw¤�MNYqMJ¢vV&¢�[JY=Yw¤�XguwÆ�Å	`<«m¤�EQtvMJX¾¢<[J½}V�E^MJrgX¾¢�©�§�XZYw¤&Yw¤�E£U�Þ DvA�Fw[	xyFLMNYwXgxQt�Fw[	xyE^uwu
Xgu�M�Y\FLMJXg¢�Xg¢�©�½�[JF-tvA�Fw©TMNY\[JFwO"q6Æ�[JFwEG[�ÙJEGFq[TA�F
xL¤�MNtvu=V�[T¢ÇÑØY�r¾XZhJE�D�E^Xg¢�©ñÑ~Xg¢kY\EG©JF¦MNY\E^VÇÑZ]Qº­MJrg§�M�Ozu
Yw¤�X¾¢�h
Yw¤�EGFLE�MNFwE
u\[TC=E�tv¤¼OzuLXgxGXgu\Ywu�§·¤�[×rgXZhJE-¤zA�¢¼YwXg¢�©×Xg¢�rgMNFL©JE�MNFLC�XZE^u�MJ¢vVqø\[TXg¢�§W[JFwh�Xg¢�t|MNFwYwXgxGrZE-tv¤kO	uwXgxGu·[JF
MJu\Y\FL[T¢�[TC>O3�|§·¤�XgrgEBxy[T¢�V�E^¢�u\E^V'CqMNY\Y\EGF�tv¤¼OzuwX¾xGuIXguIYw¤�E­rgMJuwYmFwEG½eA�©JE®½�[JF·Yw¤�E>Xg¢�VvXZÙzX¾V�A�MJrgXguwYG`

«m¤�E£tvrgMJ¢)XguqY\[<rgXg¢�h�búÑ~Xg¢¼Y\EG©JFLMNY\EJÑ jQXgC=t�[JFwYwMJ¢¼YqxyE^¢kY\FwE^uQ§·¤�[�MNFLE�MJrZFwE^MJV�O<t�FL[�Ù	XgV�Xg¢�© Xg¢�½�FLMJuwY\FLA�xyYwA�FLMJr
u\EGFLÙzXgxyE^u�Y\[ñ[TA�FQxy[TCqC-Av¢�XZYpOJ`*«m¤�E^u\E'§·Xgr¾r�X¾¢�xGrgA�V�E ¡ U ¡ ÂBÆù��d}MNFwE^uwDvA�FwO3�L1}XZE^¢�¢�M0�IÛ�EGFLrgXg¢�� ¡ [Jt�E^¢	n
¤�MN©JE^¢�� Ó [TA�ÙNMJXg¢ÕbeÂ�Û�º»@·º»«3xy[zV�E�j7�a_�A�EGFLX¾xL¤Õbe¨aMNFLFLXg¢�E^rgrg[D��ÜBA�Y\Y\EGFùj7� M�¢�EG§3©JFw[TA�tvXg¢�©×dBUWÆÏ7 ¡ ªmº»«ë7­l
MNFw[TAv¢�Vñ«�FLXZE^u\Y\E×Xg¢�ºúYwMJrZO3� ÛÔMNFLxyE^rZ[T¢�MÕbÖlzº»U�l	«aÂ xy[zV�E�j7�oUoÙzFwO)b87}ª·Â ¡ xy[	V�E�[T¢<Yw¤�E�l	ºúÆÃÞ�uwXgV�E�j¦`'Â
½�EG§*[JYw¤�EGFmtvr¾MJxyE^uÔ§·Xgrgr|D�EBxyE^¢¼Y\FwE^u·MNFL[TA�¢�V×§·¤�Xgx¦¤�u\[TC=E­u\t�E^xGX 4 xBxy[	V�E®§·Xgrgr|D�EBV�EGÙJE^rZ[Jt�E^VÇ`o«m¤�E}[�ÙJEGF¦MJrgr
xy[z[JFLV�Xg¢vMNY\[JFW§·X¾rgr�D�E�ÆÃXgxL¤�E^r�ÆÃMNFwE^uwx¦¤�MJr�§·¤�[�¤�MJu�D�EGE^¢QYw¤�EBxL¤�MJXZF¦CqMJ¢×[J½ÇYw¤�EBUÔl	K&l	ºúÆÃÞ*¨oFw[J©JF¦MJCqC=E
MJ¢�V 4 F¦u\Y�Xg¢vXZYwXgMNY\E^V�Yw¤�E�X¾V�E^M�[J½�MJ¢Ãº»Sz`­Ü�E=¤�MJuBFwE^xyE^¢kYwrgO'D�EGE^¢�FLE^MNt�t�[TXg¢kY\E^V�½�[JF}M×½eA�FwYw¤�EGFB½�[TA�F}OJE^MNFLu
MJu�V�XZFwE^xyY\[JF-[J½ ¡ U ¡ Â�Æ<` º®Yw¤�Xg¢�h�Yw¤�X¾u­§·Xgr¾r u\Y\FwE^¢�©JYw¤�E^¢ ¡ U ¡ Â�ÆÿMJu�MJ¢�[T¢�©J[TX¾¢�©�Xg¢�½�FLMJuwY\FLA�xyYwA�FwE=½�[JF
[TA�F­xy[TC�C-A�¢vXZYpOÃMJ¢�V6rgXg¢�h'XZY®C=[JFLE
xGrg[Tu\E^rZO�Y\[£[TA�F}uLxGXZE^¢kYwX 4 x
xy[TCqC-Av¢�XZYpOJ`�«m¤�E�tvrgMJ¢6XguB½�[JF­M�DvA�V�©JEGY
D�EGYp§�EGE^¢ � `ÀH�MJ¢�VñPz`~R'Æ�EG©TMinÖE^A�Fw[Tu�t�EGF®OJE^MNF���rgMNFw©JEqE^¢�[TA�©T¤ Y\['D�E=[J½IXg¢¼Y\EGFwE^u\Y­Y\['Yw¤�E�U�Þ b�Yw¤�EGO rgXZhJE
DvXg©×tvFw[iø»E^xyYwuqÑØY\[�u\Y\FLA�xyYwA�FwE
Yw¤�EqU�A�FL[Jt�E^MJ¢6FLE^u\E^MNFLxL¤ñxy[TCqC-Av¢�XZYpO�Ñ j7�cD|A�Y®uwCqMJrgraE^¢�[TA�©T¤6Y\[ 4 Y­Xg¢6MJu­M
¢�EG§1YíO¼t�E}[J½�Xg¢�½�FLMJuwY\FLA�xyYwA�FwE·D�EGYí§WEGE^¢'Yw¤�E�D|XZ©�uwt�E^¢vV�EGFLu�rgXZhJE ¡ U�ª�@/MJ¢�V'Ò}ªmº»d�`�Æ�A�x¦¤�[J½cYw¤�E}C=[T¢�EGO
§�[TA�rgV�©J[q[T¢�t�[Tu\YwV�[zxGuI½�[JF·xy[	V�E­V�EGÙJE^rZ[Jt|C=E^¢kYG`W«m¤�EGFwE}§·Xgr¾r�MJr¾u\[=D�EBYw¤�E®YpOzt�E®[J½ ¢�EGYí§W[JFLhzXg¢�©qV�[T¢�E®DzO
¨WuwX nÖhQMJ¢vV�lzº»Æ�Þ&��tvrgA�u�t�[Tu\YwV�[	x®¤�E^rZt£½�[JF·V�X¾uwu\E^CqXg¢vMNYwXg¢�©>Yw¤�E­A�u\E®[J½ xy[zV�E^uG`oK�[JF·E]6�MJC=tvrgE®[T¢�E­t�EGFLu\[T¢
Y\[TrgV�C=E­FwE^xyE^¢¼YwrZO£Yw¤�MNYBuw¤�E>¤vMJumYw¤�FwEGE-xy[zV�E^u�Yw¤�MNY�t�EG[Jt|rZE®§�MJ¢¼Y·Y\[×A�u\E3�|DvA�Ymuw¤�E-¤�MJu·[T¢vrZOQt|A�Ym[T¢�E­[J½
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Yw¤�E^Cþ[T¢'Yw¤�E®§�EGD'D�E^xGMJA�u\E>uL¤�E­xy[TA�rgV£¢�[JY�xy[Jt�E>§·XZYw¤£MJ¢¼O×C=[JFLE>V�E^CqMJ¢�VvuÔ½�[JF­Ñ~uLA�t�t�[JFwYGÑ	½�FL[TCþA�u\EGFLu^`

¸ ¤�MNYmMNFwE­Yw¤�E­xL¤�MJ¢�xyE^um[J½auwAvxGxyE^uwuwÆ�@·[NnÖ[T¢�E>¤�MJuIMJ¢¼O×XgV�E^M0��DvA�YIXZ½c§�E­V�[q¢�[JYmuLA�xGxyEGE^V£Yw¤�Xgu 4 F¦u\YÔYwXgC=E3�
§�E�xGMJ¢ 4 ©T¤¼YWMN©TMJXg¢×Xg¢=Yw¤�E�½�A�YwA�FwEJ` «m¤�Emt�[TXg¢¼Y�Xgu�Yw¤�MNY�§�E�V�E^u\EGFwÙJEBY\[>§·Xg¢��kMJ¢�V�uL¤�[TA�rgV=t�EGFLuwEGÙJEGFwE�A�¢¼YwXgr
§�E>V�[�q

1 [TrZhJEGFBÜ·E^X¾¢�E3��¨�uwXZnÖh×x¦¤�MJXZFLCqMJ¢
PJ¥ Ä MJ¢¼AvMNFwO3�|PNRJRTS
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ÂÈu\YwMNFwY»npA�tÃC=EGEGYwXg¢�©=[J½ ¸ [JFwh�ÒBFL[TA�t � H=ÅJÂ�D�Xg¢�XgY\[
V�E^uwXZ©T¢£[J½�u\Y\FLA�xyYwA�FLMJrÇCqMNY\EGFLXgMJr¾uwÅ
be¤¼Y\Y\t ]ÀZ
Z�tvuwXZnÖh|`~V�rÖ`~MJxN`~A�hEZ�tvFw[Jt�[TuwMJr_Z ¸ Ò � Hz`~¤¼YwCQj
[J½mM�¢�EG§7UÔl	K*¨oFL[J©JFLMJCqC=E�ÅJ«�[�§ÔMNFLV�u
MNY\[TCqX¾u\YwXgxqCqMNY\EGF¦XgMJrgu>V�E^uwXZ©T¢�Åñbe¨WuwX nÖh�jB§·Xgr¾r�YwMNhJEQtvr¾MJxyEQXg¢

Þ�t�tvuwMJr¾M0�|lz§WE^V�E^¢���K�EGD�FLAvMNFwO � ÁNn � HR�ÇPNRJRTSz`
«m¤�E>CqMJXg¢[�zA�E^u\YwXg[T¢'[J½�Yw¤�Xgu·§W[JFwh	uw¤�[Jt�Xgu·Å ¸ ¤�MNY�X¾u·MND�X¾¢�XZYwXZ[qV�E^uLXZ©T¢£[J½ u\Y\FLA�xyYwA�FLMJrcCqMNY\EGF¦XgMJrguwÆ�Åq¨�MNF\n
YwXgxGAvrgMNFIE]6	MJCqtvrZE^uI[J½�MNt�tvrgX¾xGMNYwXZ[T¢�uÔ[J½�Yw¤�E 4 FLuwY»nÖt�FLXg¢�xGXgtvrZE^uWE^rZE^xyY\Fw[T¢�Xgx}Yw¤�EG[JFwOQ½�[JF·Yw¤�E­Xg¢kÙJE^uwYwXZ©TMNYwXZ[T¢�uI[J½
Y\E^x¦¤�¢�[TrZ[J©TXgxGMJrcCqMNY\EGFLXgMJrguIMJ¢vVfZ�[JFIt�Fw[JDvrgE^Cqu�§·XZYw¤�Xg¢QCqMNY\EGFLXgMJr¾uIuwxGXZE^¢�xyE^uIFLE^rZEGÙiMJ¢¼YÔ½�[JF·Yw¤�E®Xg¢�V�A�uwY\FwO=§·Xgrgr
D�Emt�FLE^u\E^¢kY\E^V�MJ¢�VQV�XguwxGAvuwu\E^VÇ`�Æ�[JFLEG[�ÙJEGF���§�E�§�Xgrgr�V�XguLxGA�uwu�X¾¢�V�EGYwMJXgrvt�[TuwuwXZDvX¾rgXZYwXZE^uaY\[-xy[TC-DvXg¢�E�MND�Xg¢�XZYwXZ[
xGMJrgxGAvrgMNYwXZ[T¢�u�§·XZYw¤&tv¤�E^¢�[TC=E^¢�[TrZ[J©TX¾xGMJr�uLxL¤�E^C=E^u���D�E^xGMJA�u\E£xGA�FwFLE^¢kYwrZOñYw¤�Xgu
xy[TC>D|Xg¢�MNYwXZ[T¢Õu\EGE^Cqu
Y\[ D�E
Yw¤�E®C=[TuwY�E�Í×xGXZE^¢kYI§ÔM^OQY\[qu\[TrZÙ	Xg¢�©�t�Fw[JDvrgE^Cqu�½�[JFI¤�XZ©T¤�rgOqxy[TC=tvrZE]6×Y\E^xL¤�¢�[Trg[J©TXgxGMJrÇCqMNY\EGFLXgMJr¾uG`Wlzt�E^MNhJEGFLu
MNFwE}E^¢�xy[TA�FLMN©JE^V×Y\[
uwt�E^¢vVQu\[TCqEBYwX¾C=E�[T¢×Yw¤�E}XguwuLA�E·FwEG©TMNF¦V�Xg¢�©�Yw¤�E}A�u\EG½eA�rg¢�E^uwu�[J½cYw¤�EB[JD�YwMJXg¢�E^VQFLE^uwA�rZYwu
½�[JFIYw¤�E®xGA�u\Y\[TC=EGF¦uÔ[J½cYw¤�E^XZFÔFwE^uwE^MNFLxL¤Ç`W«m¤�EGOQMNFLE}MJr¾u\[
E^¢�xy[TA�FLMN©JE^V£Y\[=xy[TCqC�A�¢�X¾xGMNY\E®DvMJuwXgx}xy[T¢¼Y\E^¢kYwuI[J½
Yw¤�E·§W[JFwh	u�uw[>Yw¤�MNYoYw¤�E�MJA�V�XgE^¢�xyEmxGMJ¢qtvX¾xwh=A�t�XgV�E^MJuo½�[JFot�[JY\E^¢kYwXgMJrJø»[TX¾¢kYo§�[JFwh�` «m¤�Em§�[JFwh	uw¤�[Jt�MJXgC�uoY\[
t�FL[�Ù	XgV�EÔM}t�[TuLuwXZDvXgr¾XZYpO}½�[JFoV�XguwxGA�uLuwXZ[T¢�u�D�EGYp§�EGE^¢=tvMNFwYwXgxGXgtvMJ¢kYwu�FLEG©TMNFLV�Xg¢�©B½eA�YwA�FwEÔDvXgr¾MNY\EGFLMJr	xy[TrgrgMND�[JFLMNYwXZ[T¢
MJ¢�V�Z�[JFmY\E^MJC>D|A�XgrgV�X¾¢�©�`

¨�FwE^rgXgCqX¾¢�MNFwOqrgXguwY�[J½�º»¢kÙ	XZY\E^V�lzt�E^MNhJEGFLu·Xg¢�xGrgA�V�E
ÂB¢kY\[T¢vXgum@-`�Â�¢�V�FLXZ[JYwXgu®bÖÒBFwEGE^xyE�j7��«m¤�[TC�MJumÛÔrgXZ©TMJMNFLVñbedBE^¢�C�MNFwh�j7�|Æ�Xgx¦¤�E^rZE ¡ MNY\YwXWb�ºíYwMJrZO�j7�vÜ-`vdBFwEGO	uwu\E
beK�F¦MJ¢�xyE�j7��Ü-`WU�D�EGFLY�bÖÒBEGFLCqMJ¢¼O�j7�:7�`WU�FLXZh	uwu\[T¢8bÖlz§�E^V�E^¢|j7�mÂBV�MJC � XZEúøw¢�M:be¨a[TrgMJ¢�V|j7� Ä MJ¢�[Tu � [TrgrgMNF
beÜBA�¢�©TMNFwO�j7��Â-` ÓcXgx¦¤kY\E^¢�uwY\E^Xg¢+be«·¤�E£@·EGYw¤�EGF¦rgMJ¢�V�u¦j7� Ä A�MJ¢ Ä `�@·[�ÙJ[TM:bÖlztvMJXg¢�j7��@BXgxy[TrgMJu
¨�MNtvMJ¢�X¾xy[TrgMN[TA
bÖÒBFLEGE^xyE�j7� � FwfGO	u\fGY\[J½
¨aMNF¦rgXg¢�u\h	X
be¨�[Tr¾MJ¢�V|j7�®Â�r¾MJXg¢1¨aMJuwYwA�FwE^rqbeK�FLMJ¢vxyE�j7�­Â�¢¼Yw¤�[T¢¼O+«®`m¨�M!6	Y\[T¢7beÞ � j7�
ÜBMNFLXZY\[T¢Ã¨a[TrgMNY\[J©TrZ[TAËbÖÒBFwEGE^xyE�j7� Â-`A1�`�ª�A�DvMJ¢&bed�E^¢vCqMNFwh�j7� l�`�º¦` l	XgC�MNh bÖl	§WE^V�E^¢�j7�A1�`Çl�`ÇlzY\EGtvMJ¢¼OzA�h
bÖÒBEGF¦CqMJ¢kO�j7�mºù`W«aA�FwEGh8b ¡ fGE^x¦¤1ªmEGtvA�D|rgXgx�j7��;�AÇ` � ¤Ç`¸1 EGh	XgrZ[�Ù8beª·A�uLuwXgMkj7�mÓ EGÙJE^¢¼Y\Eø1BXgY\[TuÃbeÜBA�¢�©TMNFwO�j7�
¨aEGFLrgM ¸ MJ¤v¢�9[T¢<bÖlzt|MJXg¢|j7��MJ¢�V'ª�A�V�[TrZ½ _�E^rgrZEGF>bÖÒBEGF¦CqMJ¢kO�j¦`

¨�FwE^rgXgCqX¾¢�MNFwO=t�Fw[J©JF¦MJCqC=E®½�[JF·Yw¤�E®§�[JFwh	uw¤�[Jt�xGMJ¢�D�E}½�[TA�¢�V£MNY
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¤¼Y\Y\t ]ÀZ
Z�§m§m§>`Ø½�O	uwXZhzÁ�`Ø½�O	uwXZh�`~A�AÇ`~uwE2ZQbeAv¢�V�EGF·U�ÙJE^¢kYwu¦jIMJ¢�V
¤¼Y\Y\t ]ÀZ
Z�tvuwXZnÖh|`~V�rÖ`~MJxN`~A�hEZ�tvFw[Jt�[TuwMJr_Z ¸ Ò � Hz`~¤¼YwC£`

Þ�t�tvuwMJr¾MÃX¾u=xy[T¢kÙJE^¢�XgE^¢kYwrZOÕrZ[	xGMNY\E^VÃøwA�u\YqSNR�CqXg¢ `ñ½�Fw[TC lzY\[	xwh	¤�[TrgC º»¢kY\EGF¦¢�MNYwXZ[T¢�MJrIÂBXZFwt�[JFwY=Â�FLrgMJ¢�V�M
§·XgYw¤<E]6�xyE^rgrZE^¢¼Y=xy[T¢�¢�E^xyYwXZ[T¢vu
Y\[ÃD�[JYw¤���Yw¤�E£MJXZFwt�[JFwY
MJ¢�V)lzY\[zxLhz¤�[TrgC£`ñÆ�[JFwE£Xg¢�½�[JFLCqMNYwXZ[T¢ÕMND�[TA�Y�Yw¤�E
ÂB¢�©Tu\Y\Fw[TC�rgMND�[JFLMNY\[JFwO}xGMJ¢­D�E�½�[TA�¢vV®MNYc¤kY\Y\tc]ÀZ
Z�§m§m§­`Ø½�OzuLXZh|`~AvAÇ`~u\E2Z�E^¢�©TrgX¾uw¤fZ¼`cÓ�XgCqXZY\E^V 4 ¢vMJ¢�xGXgMJrNuwA�t�t�[JFwY
Xgu·M^ÙNMJXgrgMNDvrZE®½�[JF·Y\F¦M^ÙJE^rcMJ¢vV�rZ[	xGMJrÇE]6	tvMJ¢�u\E^uG`�Â·D|u\Y\FLMJxyYwu-beC�M!6	XgC�A�C�[T¢�E>Â·ÁQtvMN©JE3� ¸ [JFLV�[JFmY\E]6	Y·½�[JF\n
CqMNY¦jÇuw¤�[TA�rgV}¤�M�ÙJE�D�EGE^¢®uwA�D|CqXZY\Y\E^V}D�EG½�[JFLE Ä MJ¢zA�MNFwO � HR�NPNRJRTSmY\[mºí©J[JFaÂ·DvFLXZhJ[Tu\[�Ù
b�ºú©J[JF^`~Â�D�FLXZhJ[Tu\[�Ù�{}½�O	uwXZh�`~A�AÇ`~u\E�j¦`
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Â�¤�MJ¢�V�u»nÖ[T¢-§�[JFwhzuL¤�[Jt
§·XgrgrkD�EÔ¤�E^rgV�MNY Yw¤�EIK�FLXgY\fynpÜ�MND�EGF\nÖº»¢�u\YwXZYwA�Y��NÛ�EGFLr¾Xg¢��kÒBEGFLCqMJ¢¼O3�T½�Fw[TC Ä A�rgO>P � níSNR0�
PNRJRTSR�¼[JFw©TMJ¢�Xgu\E^V
DzO>Yw¤�EÔ«·¤�EG[JFwO-dBEGtvMNFLYwC=E^¢kYG`o«·¤�EICqMJXg¢�[JD	ø\E^xyYwXZÙJE^u [J½vYw¤�EI§W[JFwh	uw¤�[Jt=Xgu�Y\[®Xg¢¼Y\Fw[	V�A�xyE
V�E^¢vuwXZYpO¼nÖ½eA�¢�xyYwXZ[T¢�MJroYw¤�EG[JFwOñxGMJrgxGAvrgMNYwXZ[T¢�u-Y\[ÃMÃrZEGÙJE^r�uwA�x¦¤ñYw¤�MNY�Yw¤�E×tvMNFwYwXgxGXgtvMJ¢kYwu>[JD�YwMJXg¢&M�Yw¤�[JFw[TA�©T¤
A�¢vV�EGFLu\YwMJ¢�VvXg¢�©�[J½�§·¤vMNYmdBK�«#xGMJ¢'[Nè�EGF�MJ¢�V£MNFwE-MNDvrZE®Y\[qt�EGFw½�[JFLC�uwA�x¦¤'xGMJrgxGA�r¾MNYwXZ[T¢�uG`
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«m¤�EW§�[JFwh	uw¤�[Jt=xy[TC=t�FLX¾u\E^u�Cq[JFL¢�Xg¢�©BrZE^xyYwA�FwE^u�DzO>Xg¢¼Ù	XZY\E^V>E]6	t�EGFwYwu�MJ¢�V
MN½�Y\EGF¦¢�[¼[T¢
tvFLMJxyYwXgxGMJrzE]6zEGF¦xGXgu\E^u MNY
Mq¨ ¡ `v«m¤�E­rZE^xyYwA�FwE^u·§·XgrgrÇxy[�ÙJEGF�Yw¤�E>½�A�¢vV�MJC=E^¢¼YwMJrÇDvMJxwhz©JFw[TA�¢vV'[J½ V�E^¢�uwXgYpO¼nÖ½�A�¢vxyYwXZ[T¢�MJr�Yw¤�EG[JFwO3��MJum§�E^rgr
MJu®xGA�FLFwE^¢kY®V�EGÙJE^rg[JtvC=E^¢¼Ywu®Xg¢ÃYwXgC=EynpV�EGt�E^¢�V�E^¢¼Y}V�E^¢�uwXZYíOknÖ½eA�¢�xyYwXg[T¢�MJrcYw¤�EG[JFwO3� Yw¤�EIø_z MNt�t�Fw[m6	X¾CqMNYwXZ[T¢��
¢�[�ÙJE^r�E]6�xL¤vMJ¢�©JEynpxy[JFwFwE^rgMNYwXg[T¢ñ½eA�¢�xyYwXZ[T¢vMJrgu���MJ¢vV�u\YwMNY\EynÖ[J½�nÖYw¤�EynpMNFwY=MNt�tvrgX¾xGMNYwXZ[T¢�u®Y\[�tv¤kO	uwXgxGMJrB�cxL¤�E^C�XgxGMJr.�
MJ¢�VqDvXZ[TrZ[J©TXgxGMJrvu\OzuwY\E^CquG`�7BYw¤�EGF 4 FLu\Y»nÖt�FLX¾¢�xGXZtvrZE^uaMNt�t�FL[TMJxL¤�E^u�§·Xgrgr	MJrgu\[>D�EmVvXguwxGA�uwuwE^V'b�EJ`Ø©�`oKa¨onpÓcÂB¨ ¸ �
ÂB¨ ¸ � rZ[D��¨�Â ¸ ��MJ¢�V'd}Æ�[Tr ç j¦`
º»¢)Yw¤�EÃMN½�Y\EGF¦¢�[¼[T¢:t�FLMJxyYwXgxGMJr·E]6zEGF¦xGXgu\E^u×MNYQMñ¨ ¡ ��Yw¤�E'tvMNFwYwXgxGXgtvMJ¢kYwu�§·XgrgrÔD�E^xy[TC=E�½�MJC�XgrgXgMNF=§·XgYw¤ËYw¤�E
¤�MJ¢vV�rgXg¢�©�[J½�M�rgMNFw©JE
t�FL[J©JFLMJC ½�[JF®E^rgE^xyY\Fw[T¢�Xgxùnpu\Y\F¦A�xyYwA�FwE=xGMJrgxGA�r¾MNYwXZ[T¢�u���§·¤�EGFLEGD¼O�Yw¤�EGO�§·X¾rgrcD�E
MNDvrZE
Y\[
u\[TrgÙJE>¢�EG§/t�FL[JDvrZE^Cqu�½�[JFmYw¤�E^XZFm[�§·¢£FwE^uwE^MNFLxL¤�§·XZYw¤�Yw¤�Xgu·C=EGYw¤�[	VÇ`
«m¤�E-¢�EG§#tvrgMJ¢�EynÖ§ÔM^ÙJE=xy[TC=tvA�Y\EGF�t�FL[J©JFLMJC|{;}�~3�����H�1V�EGÙJE^rZ[Jt�E^V�MNYBYw¤�E
K�FLXZY\fynpÜBMND�EGF\nÖº»¢�u\YwXZYwA�Y�§·Xgrgr�D�E
A�uwE^V�½�[JF>Yw¤�EQt�FLMJxyYwXgxGMJrWu\E^uwuwXZ[T¢vuG`£¨aMNFLYwXgxGXZtvMJ¢¼Ywu­§·X¾rgr�FwE^xyE^XZÙJE�M'½�FwEGE�rgX¾xyE^¢�xyE�[J½ÔYw¤�EQt�Fw[J©JFLMJC÷½�[JF-[T¢�E
OJE^MNF^`
¨�MNFwYwXgxGXgtvMJ¢kYwu�§·¤�[�¤�M^ÙJE}MJrZFwE^MJV�O=u\YwMNFLY\E^VQM-FwE^u\E^MNFLx¦¤�tvFw[iø»E^xyY�Xg¢�M 4 E^rgV=FLE^rgMNY\E^V�Y\[-Yw¤�E·§�[JFwh	uw¤�[Jt×Y\[JtvXgx
MNFwE>E^¢�xy[TA�FLMN©JE^V�Y\[qt�FwE^u\E^¢¼YIYw¤�E^XZF�xGA�FwFwE^¢¼YI§W[JFLh×Xg¢£Mqt�[TuwY\EGF·u\E^uwuwXg[T¢Ç`

ï
�����z���a�v�cîk�A�

Â�t�tvrgX¾xGMNYwXZ[T¢�uÔ½�Fw[TCþ©JFLMJVvA�MNY\E-u\YwAvV�E^¢kYwu·§W[JFLhzXg¢�©q[T¢�¨W¤Ç`~d�`vt�Fw[iø\E^xyYwu���¢�EG§8t�[Tu\Y»npV�[	xGu·MJ¢vV'OJ[TA�¢�©D��MJxùn
YwXZÙJE·½�MJxGA�rgYpO=C=E^C-D�EGF¦uoMNFwEmtvMNFLYwXgxGA�rgMNFLrgO>E^¢�xy[TA�F¦MN©JE^VÇ`oÂ+DvMJxwhz©JFw[TA�¢�V�Xg¢��zA�MJ¢kYwAvC5C=E^xL¤vMJ¢�XgxGu�MJ¢vV=Yw¤�E
tv¤¼O	uwXgxGu>MJ¢vV<x¦¤�E^CqXgu\Y\FLO [J½mD�[T¢�V�Xg¢�©'X¾u>FwE��zA�XZFLE^V��aMJ¢vV�E]6	t�EGF¦XZE^¢�xyE�§�XZYw¤ñt�EGFLuw[T¢�MJr�xy[TC=t|A�Y\EGFLu�A�¢�V�EGF
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¸ Xg¢�V�[�§·uÔ[JF�Ó�Xg¢zAH6Q§�[TA�rgV�D�E®¤�E^rZt�½eA�rs`

º»¢�u\Y\FLAvxyYwXZ[T¢�uQ[T¢+¤�[�§ Y\[ËMNt�tvrZOË½�[JF�Yw¤�E�§�[JFwh	uw¤�[Jt*MJ¢�V+[JYw¤�EGF£Xg¢�½�[JFLCqMNYwXg[T¢�xGMJ¢+D�E�½�[TA�¢�V�[T¢+Yw¤�E
§�EGD�nÖtvMN©JEJ]
³��^��ëq��ìvìz�q�q�[�Z°ú³��Z�Lóo�z�i�e�e�q�Z±<ëaÐ��Z���vì¼�i³ ì�ý#�z�¼���e�cÐ|�NìzÎmû�õ^±ñ� ��Ê|Êv¯Çì

ÂBrgrÇMNt�tvr¾XgxGMNYwXZ[T¢£V�[	xGA�C=E^¢¼Ywumuw¤�[TAvrgV×D�E­uwE^¢kYmDzO � H=K�EGD�FLAvMNFwO�PNRJRTSz`
º»¢��zA�XZFLXZE^uaFwE^xyE^XgÙJE^V�MN½�Y\EGF � H­K�EGD�FLA�MNFwOqPNRJRTS>xGMJ¢�[T¢�rgO>D�E·xy[T¢�uwX¾V�EGFwE^V=uwA�D�ø»E^xyYoY\[-FwE^CqMJXg¢vXg¢�©}ÙiMJxGMJ¢vxGXZE^uG`

«m¤�EW§�[JFwh	uw¤�[Jt
Xgu�u\t�[T¢�u\[JFwE^V>D¼O­Yw¤�E o � npªmE^uwE^MNFLxL¤q¨�Fw[J©JFLMJCqCqE�@!��pq%��,UV/gLQ*B�3`P-^/"*+-. Lk<%3*­���7-.%�(\/qm5��/7-Ha3�
[J½BYw¤�E'U�A�Fw[Jt�E^MJ¢:l	xGXZE^¢�xyE'K�[TAv¢�V�MNYwXZ[T¢Ç` ¸ EÃ¤�[Jt�E×Y\[ñD�E£MNDvrgE£Y\[ [Nè�EGFQtvMNFwYwXgMJrIuwA�t�t�[JFwY�b�½�[JF�rZ[	xGMJr
E]6	t�E^¢�u\E^u���DvA�Y ¢�[JYÇY\FLM�ÙJE^r�j�[TA�Y [J½	Yw¤�E^u\E ½eA�¢�V�u�Y\[·MJuLuwXgu\YÇtvMNFLYwXgxGXZtvMJ¢¼YwuÇ§·XZYw¤�[TA�Y�[JYw¤�EGF�MJV�E��zA�MNY\E 4 ¢�MJ¢�xGXgMJr
uwA�t�t�[JFwYG`

ÏB�v�G���v�ÔïQ�a�a���z�^�3�

K�F¦XZY\fynpÜ�MND�EGF\nÖº»¢�u\YwXgYwA�YmV�EGF·ÆÃM!6¼np¨WrgMJ¢�xLhknúÒBE^uwE^rgrguwx¦¤�MN½�Y
K�MNF¦MJV�M^Oz§WEG©×ÁNní¥R�|d�n � Á � ÉJHQÛ�EGFLrgXg¢��vÒBEGF¦CqMJ¢kO
EynpCqMJX¾rs] ½�¤vXZ§mFwh�{B½e¤�X nÖD�EGFLrgXg¢�`~Cqt�©�`~V�E K�M!6�] � ÁkÉ'beRkj»SNRQßiÁ � S�nÖÁ¼¹iR � «�E^rs] � ÁkÉ�beRkj»SNRQßiÁ � S�nÖÁ¼¹ �J�

ôq�iÐv�v�a���^�¼�i�3�

Ä [¼EGFw©q@�E^A�©JEGDvMJA�EGF ¢�E^A�©JEGDvMJA�EGFù{}½�¤�XZnÖD�EGF¦rgXg¢Ç`~C=tv©�`~V�E
¨aEGY\EGF � FLMNY\fGEGF h¼FLMNY\fGEGFy{B½�¤vX nÖD�EGFLrgXg¢Ç`~Cqt�©�`~V�E
Â�FL¢�[Ql	x¦¤�Xg¢�VvrgCqM^OzF uwx¦¤�Xg¢�V�r¾CqM^OzFù{B½e¤�X nÖD�EGFLrgX¾¢Ç`~C=t�©�`~V�E
ÆÃMNY\Yw¤�XgMJu}l	xL¤�EMnQEGF uwx¦¤�EMn�EGFù{}½�¤�XZnÖD�EGF¦rgXg¢Ç`~C=tv©�`~V�E

³��^��ëq��ìvìz�q�q�[�Z°ú³��Z�Lóo�z�i�e�e�q�Z±<ëaÐ��Z���vì¼�i³ ì�ý#�z�¼���e�cÐ|�NìzÎmû�õ^±ñ� ��Ê|Êv¯Çì
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Ï>ð��iëo�v�^�!�
º»¢'Yw¤�X¾umYwA�Y\[JFLX¾MJr.�v§�E-§�Xgrgr�Y\E^MJxL¤ uw[J½�Yí§�MNFwE�Y\[z[Trgu�MJ¢vV�u\YwMJ¢�VvMNFLV�u�Yw¤�MNY�¤�M�ÙJE
FwE^xyE^¢kYwrgO£E^C=EGFw©JE^VÃXg¢'Ù	XZEG§
[J½aYw¤�E­E]6�xL¤�MJ¢�©JE>[J½�V�MNYwM�b�Y\E]6	Y·MJ¢�V£D|Xg¢�MNFwO�jWMJ¢�V£©TrgA�X¾¢�©
[J½axy[	V�E^u­]
b � jÔ¨�O¼Yw¤�[T¢��vMJumuwxyF¦XZt�YwXg¢�©=rgMJ¢�©TA�MN©JE3�vXZYwumX¾¢kY\EGFw½eMJxyE^uI§·XgYw¤ ¡ MJ¢�V'K�7®ªa«·ª·ÂB@K4
bsPTj3l}ÆÃÓN�vMquwYwMJ¢�V�MNFLV£½�[JFmFwEGtvFwE^u\E^¢¼YwXg¢�©=u\Y\FLA�xyYwA�FwE^V'V�MNYwMqX¾¢�Y\E]6zY 4 rZE^u54
bsSTjB¢�EGY ¡ dBK2� M�rgXZDvFLMNFwO£MJ¢�V 4 rZE�½�[JF¦CqMNY®½�[JF}Yw¤�E
E]6�xL¤�MJ¢�©JE�MJ¢�V6u\Y\[JFLMN©JE=[J½WDvXg¢�MNFwO'VvMNYwM0�cMJ¢�V6XZYwu}Xg¢	n
Y\EGFw½eMJxyE^u�§·XZYw¤ ¡ ��K�[JFLY\FLMJ¢��vMJ¢�V�¨oOzYw¤�[T¢

ÍÇîk���z���i�Zv�î�îk�|�����	���;�
ª·E^xyE^¢kYÔV�XguwxGAvuwuwXZ[T¢�u��iFLE^rgMNY\E^VqY\[-Yw¤�E ¡ U ¡ ÂBÆ §�[JFwh	uw¤�[JtQ[T¢�Å<7Bt�E^¢Qlz[TA�FLxyEBlz[J½�Yp§ÔMNFwE·½�[JFÔÆ�XgxyFL[Tuwxy[JtvXgx
l	X¾C-A�r¾MNYwXZ[T¢�uwÅ0� Ä A�¢�E � É�níP � �-PNRJRTPR�®Y\[ËYw¤�E<Ò®ªmº»d xy[T¢vxyEGt�Y<be¤¼Y\Y\t ]ÀZ
Z�§m§m§­`Ø©JF¦XgV�xy[TC=tvA�YwXg¢�©�`~xy[TCQj7�}MJu
§�E^rgr MJu�Y\[QYw¤�E­½�A�YwA�FwE­º»¢kY\EG©JF¦MNY\E^V�º»¢�½�FLMJu\Y\FLAvxyYwA�FwE®º»¢�XZYwXgMNYwXZÙJE>t�Fw[Jt�[TuwMJr rgX¾¢�hJE^V£Y\[�Yw¤�E-U�A�Fw[Jt�E^MJ¢'¨�uwXZnÖh
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¸ r}�����~vGF�¹��Qv-� |����~v-{U�����S�p� ¸ vIH ¨��$�����twzr}���@��vg�`|��Xw$�X�p�~�+r}s��¢wzv-�U�Bvg�`�Xw~���~v-|Z�8�+���pso{x{dv-�%v-so{dr}s�����s­wzy�vZs.���­�%v-�
���(��r}�}�@� vg�`|�J �8�%�=����yov�vLKd�%v-�zr}�xvgs+w~����{��Xw`�x�p�~v¢w`�p  vgs5���z� �÷wzy�v���v*�8|-�
¡�£NM@¦(��so{�¡ ¥�¥@¦F�

êpúO�



0 10 20 30 40
Cu layer thickness, t(Å)

0

20

40

60

80

100

G
M

R
 (

%
)

T =  4.2 K
T = 300 K

30*[Co(15Å)/Cu(tÅ)]

AF
AF

AF
FM FM

¸ r}�����~vQPo¹��Qv-� |����~v-{U�������p�M¨��OH�¨��U�����twzr}���@��vg�`|(�Zr�w~yU�X���z�.r}s���w~y�r}u` .s�v"|z|����ow~y�v�¨��U���@��v-�~|?R=����y�v�� |~u*r}�t���Xw~rt� so|
u-�ps��Bv��~vg���Xwzv"{­wz��w~y�v��+|zugrt�}�}�pwzr}��so|H�p�1wzyov�r}s w~vg�~�}�@� vg�$v�Kdu`y%�ps�� v�u*���o���tr}s������1wzy�v�¨����}�@� vg�`|g�(��y�v¢{��pw~�����zv�w`�p  vgs
���~���´��v*���
¡ ¥�F@¦\�
S È�×�Á±Ä�ØBÔ
Ã�ÌXÇdÕ�Á@ÙBÔ�ÁXÊgÃ�×�ÁpÉoÄ*ÇdÕ�Ê*ÁpÂgÆ�ÕÅÄ*ÂQàFÈdÊ§Ä*ÀMÁâÞ'& È ÈdàxÄ*ÀMÁã×�È�Â=Ä�à\Çd×QÈ�Æ�Â§×aÆ�ÕÅÄ*Ã8Õ�ÇpØdÁXÊgÂpðUTMÁ © óDÊÚÇdÉ�Ë
óDÈ © ó�Æ$Ï�Ç.Ê*ÁÚÊ*ÁXÔ�Ê*È1Ë�Æ�Ì@ÁpË[Ã�É[Ä*ÀMÁET�ÃÅÎ�ÂXÖ-úSÇdÉ�Ë å Öõá~Ä�Ã8ÂVë1ÉMÈ�Ð­É�Ä*À
Ç.ÄQÄ*ÀMÁfÂgÃ��XÁÚÈdà�Ä*ÀMÁãÞ'& È ËMÁXÔ�ÁpÉ�Ë�Â
È�ÉãÄ*ÀMÁVÄ=Áp×QÔ�ÁXÊgÇ.Ä*Æ�Ê*Á�æVT�ÃÅÎMÖ-ú.Çoé-Ö ß ÄUÕÅÈ�Ð Ä=Áp×QÔ�ÁXÊgÇ.Ä*ÆMÊ*ÁpÂ�Ä*ÀMÁaó ²J² Þ'& È Ã�Â�×aÆ�ÌgÀSÕ�Ç.Ê*ÎdÁXÊUÇdÂ�Ì@È�×QÔ(Ç.Ê*ÁpË
Ä=ÈNÄ*ÀMÁ�Þ�& È ×�ÁpÇdÂ*ÆMÊ*ÁpËÍÃ�ÉõóDá ² ÎdÁXÈ�×QÁXÄ=ÊgØdÏHÐ�À�Ã8ÌgÀSÐDÇdÂ3Ô�Ê*ÁpË�Ã�Ì@Ä=ÁpËSÑ�ÁXàFÈdÊ*Á�Ñ%ØSÂ=ÁXÒdÁXÊgÇdÕZÄ*ÀMÁXÈdÊgÁXÄ*Ã�ÌXÇdÕZÃ�É1ï
ÒdÁpÂ=Ä*Ã�Î�Ç.Ä*ÃÅÈ�É�ÂQÜñö å Ï$ö Ü+Ý Ö ¦ ÃÅÄ*ÀSÃ�É�Ì@Ê*ÁpÇdÂ*Ã8ÉMÎ�Ä=Áp×QÔ�ÁXÊgÇ.Ä*ÆMÊgÁVÄ*ÀMÁ�Ë�Ã�Ó�ÁXÊ*ÁpÉ�Ì@Á3Ñ�ÁXÄzÐ¢ÁXÁpÉ�óDá ² ÇdÉ�Ëâó ²F² Þ'& È
Ñ�ÁpÌ@È�×QÁpÂDÂ*×�ÇdÕ�Õ�ÁXÊ�ÇdÉ�Ë§Ã8É§Â=È�×QÁUÌXÇdÂ=ÁpÂ¢Ä*ÀMÁxóDá ² Þ'& È ×�Ç�Ø�Ñ�ÁpÌ@È�×QÁ­Õ8Ç.Ê*ÎdÁXÊ�Ä*À�ÇdÉ§Ä*ÀMÁxó ²F² È�ÉMÁaÜ�ê æ+Ý ÖZá`É
ÇdË�Ë
ÃÅÄ*ÃÅÈ�É$Ï+Ä*ÀMÁ�Þ'& È Èdà(Çx×5Æ
ÕÅÄ*Ã�Õ�Ç�ØdÁXÊ*ÁpË5Â*Ä=ÊgÆ�Ì@Ä*ÆMÊ*Á�ËMÁXÔ�ÁpÉ�Ë�ÂHÈ�ÉaÄ*ÀMÁ�É%Æ�×5Ñ�ÁXÊ�Èdà
Ñ
Ã�Õ�Ç�ØdÁXÊgÂXÏ.ÁdÖñÎMÖZÊ*ÁXÔ�ÁXÄ*ÃÅÄ*ÃÅÈ�É
Èdà�Ä*ÀMÁ3ÄzÐ¢ÈfÌ@È�×QÔ�È�ÉMÁpÉ%Ä*ÂaæVT�ÃÅÎMÖgú+Ñ�é-ÖDá`ÉNÄ*ÀMÁVÌXÇdÂ=Á5Èdà%TMÁ © óDÊxÃÅÄ�À�ÇdÂ�Ñ�ÁXÁpÉãÈdÑ
Â=ÁXÊ*ÒdÁpËãÄ*À�Ç.Ä�Ä*ÀMÁVÂgÃ��XÁ3Èdà�Ä*ÀMÁ
ó ²J² Þ'& È Â*Ä=Ê*È�ÉMÎ�ÕÅØÚÃ�É�Ì@Ê*ÁpÇdÂ*ÁpÂ�Ð�ÃÅÄ*ÀÚÎdÊ*È Ð�Ã�ÉMÎ�ÉBÆ�×5Ñ�ÁXÊDÈdà�Ê*ÁXÔ�ÁXÄ*ÃÅÄ*Ã�È�É�ÂXW�Ï�Ð­ÀMÁXÊ*ÁpÇdÂ�Ä*ÀMÁ5ó�á ² Þ'& È Ã�Â
ÉMÈdÄ5×5Æ�Ì-ÀÍÁ@Ó�ÁpÌ@Ä=ÁpË�ÑBØYW æVT�ÃÅÎMÖ-ú+Ñ�é-ÖZT�ÆMÊ*Ä*ÀMÁXÊ-×QÈdÊ*ÁdÏHÄ*À�ÁfÞ'& È Èdà�Ç�óDÈ © ó�Æ�×5Æ�Õ�Ä*Ã�Õ�ÇpØdÁXÊ5Ã�Â�Â*ÀMÈ Ð�ÉõÃ�ÉT�ÃÅÎMÖ å Ë�ÁXÔ�ÁpÉ
Ë�Ã�ÉMÎaÈ�É±Ä*ÀMÁ�Ä*À
Ã�Ì*ë1ÉMÁpÂ*Â�Èdà�Ä*ÀMÁ å &çó�ÆNÕ�Ç�ØdÁXÊpÖ¢¿�ÀMÁ3Â*Ã��XÁ3Èdà�Ä*ÀMÁaÞ�& È Â=Ä=Ê*È�ÉMÎ�Õ�Ø�È�Â*ÌXÃ8Õ�Õ�Ç.Ä=ÁpÂ
Ð�Ã�Ä*ÀNÄ*ÀMÁVÄ*À
Ã�Ì*ë1ÉMÁpÂ*Â�ÈdàZÄ*ÀMÁ�ó�Æ�Õ�ÇpØdÁXÊ�Ö�ázÄUÀ�ÇdÂ�Ñ�ÁXÁpÉ�Â*ÀMÈ�Ð­É±Ä*À�Ç.Ä­Ä*ÀMÁpÂ=ÁVÈ�ÂgÌXÃ�Õ�Õ�Ç.Ä*ÃÅÈ�É
Â�Ç.Ê*ÁVÊgÁpÕ�Ç.Ä=ÁpËãÄ=È�Ä*ÀMÁ
Ã�É%Ä=ÁXÊgÕ�Ç�ØdÁXÊ�Á@ÙMÌgÀ�ÇdÉMÎdÁaÌ@È�ÆMÔ
Õ�Ã8ÉMÎ�Èdà�Ä*À�Á�Ä�ÐDÈ�ÕÅÁpÇdË�Â5Üñú Ý Ö

[ íböW÷tø`ùLú�ûWø ùLúXüZý9þ1ÿf�MúLù\$eûfù$��ûWý�ù��9÷^]ä�`_��ba�ò�úX÷t÷Fý�$ �3�V�c�p�Múd� üZöWû�þe�
f �hg ikjmlbneoqpâ�o
�
srut9n�n%v 
sw�jyx?z��{n|r
á`ÉõÈdÊgË�ÁXÊVÄ=ÈâËMÁXÄ=ÁXÊg×�Ã�É�ÁQÄ*ÀMÁ§Ê*ÁpÂgÃ�Â=Ä*ÇdÉ�Ì@Á�Èdà�ÇãÕ�Ç�ØdÁXÊ*ÁpË�Â*ØBÂ=Ä=Áp× ËMÁpÂ*Ì@Ê-ÃÅÑ�ÁpËõÃ�ÉÍÄ*ÀMÁ�Ô�Ê*ÁXÒ1ÃÅÈ�Æ�Â3Â*ÁpÌ@Ä*ÃÅÈ�É�ÐDÁ
ÌXÇdÉÍ×�Ç.ëdÁQÆ�Â*Á5Èdà Ç ÆMÑ�È À Â­×�ÁXÄ*ÀMÈBË Üñö.ò Ý Ö3¿�ÀMÁ Ç Æ�Ñ�È�à>ÈdÊ-×5Æ�Õ8Ç�ËMÁpÂgÌ@ÊgÃÅÑ�ÁpÂ�Ä*À�Á5Ê*ÁpÂ*Ô�È�É
Â=Á5Èdà¢ÇfíBÆ�ÇdÉ%Ä*Æ�×
×QÁpÌ-À�ÇdÉ�Ã�ÌXÇdÕ$Â*ØBÂ=Ä=Áp×äÄ=È�ÇdÉÚÁ@ÙBÄ=ÁXÊgÉ
ÇdÕ	}
ÁpÕ�Ë$ÏBÁdÖñÎMÖ�Ä*ÀMÁ�Ì-À�ÇdÉMÎdÁ3Èdà�Ä*ÀMÁ�ÁpÕÅÁpÌ@Ä=ÊgÃ�ÌxÌXÆMÊgÊ*ÁpÉoÄ�Ë�Æ�ÁUÄ=È�ÇdÉÚÁpÕ�ÁpÌ@Ä=ÊgÃ�Ì}
ÁpÕ8Ë$Ï$Ð�ÀMÁXÊ*ÁXÑBØ�Ã�Ä3Ã�Â�ÇdÂ*Â*Æ�×�ÁpËâÄ*À�Ç.Ä3Ä*ÀMÁQÔ�ÁXÊ*Ä*ÆMÊgÑ
Ç.Ä*ÃÅÈ�ÉâÃ�Â�Â*×�ÇdÕ8ÕZÇdÉ�ËâÄ*ÀMÁXÊ*ÁXàFÈdÊ*ÁQÄ*ÀMÁ�ÊgÁpÕ�Ç.Ä*ÃÅÈ�ÉâÑ�ÁXÄ�ÐDÁXÁpÉ

êpúO~



}
ÁpÕ8Ë5ÇdÉ�Ë�ÌXÆMÊgÊ*ÁpÉoÄ�ÌXÇdÉ�Ñ�ÁDÇdÂgÂ*Æ�×QÁpËaÄ=ÈxÑ�ÁDÕ�Ã8ÉMÁpÇ.ÊpÖHá`ÉaÄ*À�Ã�Â�ÌXÇdÂ=Á�Ä*ÀMÁ ¿ Çd×�Ã�ÕÅÄ=È�É�Ã8ÇdÉVÈdà(Ä*ÀMÁ�ÈdÊgÃÅÎ�Ã�É�ÇdÕ%Â=Ø1Â=Ä=Áp×
Ã�Â�×�ÈBË�Ã�}
ÁpËÚÑ%ØÚÇQÔ�ÁXÊ*Ä*ÆMÊgÑ
Ç.Ä*ÃÅÈ�É��(�� �( · �(U� Â �( � @ æ¯ú�é
Ð�À�ÁXÊ*Á �( � ËMÁpÂgÌ@ÊgÃÅÑ�ÁpÂDÄ*ÀMÁVÆ�ÉMÔ�ÁXÊ*Ä*Æ�Ê*Ñ
Ç.Ä=ÁpËÚÂ=Ø1Â=Ä=Áp×NÖ ¿ ÁXÊ*ÁdÏ�Ä*ÀMÁVÔ�ÁXÊgÄ*ÆMÊ*Ñ
Ç.Ä*ÃÅÈ�ÉÚÃ�Â�Ì-ÀMÈ�Â=ÁpÉãÄ=È�Ñ�Á

�( � · 0 ¼�� æ å é

ÇdÂ*ÂgÆ�×�Ã�ÉMÎ�Ä*À�Ç.Ä�Ä*ÀMÁ�ÁpÕÅÁpÌ@Ä=ÊgÃ�Ì�}
ÁpÕ�Ë � Ã�Â�ÇQÔ�ÁXÊgÃÅÈ1Ë�Ã�ÌUíBÆ�ÇdÉoÄ*Ã�Ä�ØÚÇdÉ�Ë ¼ Ä*ÀMÁ3ÁpÕÅÁpÌ@Ä=ÊgÃ8Ì�Ë�ÃÅÔ�È�ÕÅÁ@ï�×QÈ�×QÁpÉ%Ä

� ·��u���G�������	������� 5 æ Ü é

¿�À�Á3Ô�Ê*ÁpÂ=ÁpÉ%ÄxÌgÀMÈ�Ã�Ì@Á5Èdà � ÁpÉ�Â*Æ�Ê*ÁpÂ�Ä*À�Ç.ÄUÄ*ÀMÁ5Ô�ÁXÊgÄ*ÆMÊ*Ñ
Ç.Ä*ÃÅÈ�É±Ò+ÇdÉ�Ã8Â*ÀMÁpÂ�àFÈdÊ6� · 0'� ÃÅàm��� ò1Ö�á~É�Õ�Ã�ÉMÁpÇ.Ê
Ê*ÁpÂ*Ô�È�É
Â=ÁxÄ*ÀMÁ�ÁpÕÅÁpÌ@Ä=ÊgÃ�Ì�ÌXÆ�Ê*Ê*ÁpÉ%Ä�Ã�Â�Ê*ÁpÕ�Ç.Ä=ÁpËNÄ=È§Ä*ÀMÁ�ÁpÕÅÁpÌ@Ä=ÊgÃ�Ì6}(ÁpÕ�ËÚÑ%ØfÄ*ÀMÁ�ÄzÐ¢È.ï�Ô�È�Ã�É%Ä�Ì@È�É�Ë�Æ
Ì@Ä*ÃÅÒBÃ�Ä�Ø§Ä=ÁpÉ
Â=ÈdÊ� æV� @ � � é

Ï æV�dé ·�� �<¡I¢ � � æV� @ � � é � æV� � é 5 æ æ é
á`É[Ä*ÀMÁNÕ�Ã�×�ÃÅÄVÈdà­Â=Ä*Ç.Ä*Ã�Ì.Ï¢ÀMÈ�×QÈdÎdÁpÉMÁXÈ�Æ�Â�ÁpÕÅÁpÌ@Ä=ÊgÃ�Ì7}
ÁpÕ�Ë�ÂpÏ�Ã�ÖñÁdÖ�Ã�É�Ä*ÀMÁE�XÁXÊ*Èâà>Ê*ÁpíBÆMÁpÉ�Ì@Ø�Õ�Ã�×�ÃÅÄXÏ�Ä*ÀMÁ Ç Æ�Ñ�È
Ç.Ô�Ô
Ê*È�ÇdÌgÀãØBÃÅÁpÕ8Ë�ÂDà>ÈdÊ�Ä*À�ÁVÌ@È�É�Ë�Æ�Ì@Ä*Ã�ÒBÃÅÄzØâÜñö.ò�Ï
ö æ Ï(ö ç Ý

� æV� @ � � é · 0ùÕ8Ã�×�¤£ + ê¥§¦ æV� @ � � @ ¥ é æ ç é

Ð�Ã�Ä*À ¦ æV� @ �¨� @ ¥ éDÑ�ÁpÃ�É�ÎaÄ*À�ÁVÌXÆMÊ*Ê*ÁpÉ%Ä`ï�ÌXÆMÊ*ÊgÁpÉoÄ�Ì@ÈdÊ*ÊgÁpÕ�Ç.Ä*ÃÅÈ�ÉNà\Æ�É�Ì@Ä*ÃÅÈ�É

¦ æV� @ � � @ ¥ é · ê© �Uª+ �¬«G� �­�<®s¯�° � Ï æV� @ � Â±« é @ � Ï æV� � @ �=é{²´³ @ æ.��é
Ã�ÉfÐ�À
Ã�ÌgÀ © ËMÁpÉMÈdÄ=ÁpÂ�Ä*À�ÁxÆ
É�ÃÅÄ�ÒdÈ�Õ�Æ�×QÁdÖ ¿ ÁXÊ*ÁdÏ ¯ ³DËMÁpÉMÈdÄ=ÁpÂ�Ä*ÀMÁ�Á@Ù1Ô�ÁpÌ@Ä*Ç.Ä*ÃÅÈ�ÉNÒ.ÇdÕ�ÆMÁxÈ�ÒdÁXÊUÇdÕ�Õ�Â=Ä*Ç.Ä=ÁpÂ�Èdà
Ä*ÀMÁ5Â=ØBÂ*Ä=Áp×äÇ.Äµ�XÁXÊ*È�Ä=Áp×�Ô�ÁXÊ-Ç.Ä*ÆMÊ*ÁpÂ�ÇdÉ�Ë§� Ï æV� @ �=é�Ã8Â�Ä*ÀMÁ3íBÆ�ÇdÉoÄ*Æ
×ä×QÁpÌgÀ
ÇdÉ�Ã�ÌXÇdÕ�ÌXÆMÊgÊ*ÁpÉoÄ�ÈdÔ�ÁXÊ-Ç.Ä=ÈdÊ

� Ï æV� @ �=é ·�� � �3|¶ � �Ï æV�.é � �G� �3|¶ � @ � Ï æV�dé · ��·¸¹»º¨¼X½ æV�dé�¾ ¿ ¼ æV�.é 5 æ.~�é
T�Ã�É�ÇdÕ8ÕÅØdÏMû�í(Ö�æ.��é�ÕÅÁpÇdË�Â�Ä=È�Ä*ÀMÁ Ç ÆMÑ�È.ï~ÞUÊgÁXÁpÉoÐDÈ%È1ËNÁpíBÆ�Ç.Ä*ÃÅÈ�ÉNàFÈdÊ�Ä*ÀMÁVÁpÕÅÁpÌ@Ä=ÊgÃ�Ì�Ì@È�É�Ë
Æ�Ì@Ä*ÃÅÒ1ÃÅÄ�Ø

�GÀ´Á ·cÂ ·¸© ¯ÄÃ Å�Æ1Ç ÀÅyÆ Ç ÁÆqÅ �%æ.È : 0ÉÈ Å é��Bæ.È : 0kÈ Æ é�³ @ æ`êXòoé

Ð�Ã�Ä*À`Ê�ÇdÉ�Ë9Ë§Ë�ÁpÉMÈdÄ*Ã�ÉMÎ3Ä*À�Áxó�Ç.Ê*Ä=ÁpÂgÃ�ÇdÉ§Ã�É
Ë�Ã�Ì@ÁpÂ%Ì @�Í?@LÎ Üñö.òMÏ1ö æ+Ý ÖZ¿�ÀMÁ�Á@Ù1Ô�Ê*ÁpÂgÂ*ÃÅÈ�É�Ã�É�û�í(Ö�æ.~�é�À�È�Õ�Ë�ÂZÈ�É�Õ�Ø
àFÈdÊ­ÉMÈ�É
×�Ç.Î�ÉMÁXÄ*Ã�Ì3×�ÁXÄ*ÇdÕ�ÂXÖ ¿ È Ð¢ÁXÒdÁXÊ�Ï�Ç.ÄUÕÅÁpÇdÂ=Ä�Ä*À�ÁVÕÅÁpÇdËã×§Ç.Ä=ÁXÊgÃ�ÇdÕ�ÈdàZÇ�×5Æ�Õ�Ä*Ã�Õ�ÇpØdÁXÊ­Ã�Â�×�Ç.Î�ÉMÁXÄ*Ã8Ì.Ï(Ð�À
Ã�ÌgÀ
ÕÅÁpÇdË
Â3Ä=ÈãÌ-À�Ç.Ê*ÎdÁÚÇdÉ�ËõÂ=Ô
Ã8ÉõÇdÌXÌXÆ�×aÆ�Õ�Ç.Ä*ÃÅÈ�É�Á@Ó�ÁpÌ@Ä*ÂXÖN¿�À
Ã�ÂxÔ�Ê*ÈdÑ
Õ�Áp× ÌXÇdÉ�Ñ�ÁQÈ ÒdÁXÊgÌ@È�×QÁÚÑ%ØÍÃ�É%Ä=Ê*È1Ë�Æ�ÌXÃ�É�Î
Â=Ô(Ã�É1ï�ËMÁXÔ�ÁpÉ�ËMÁpÉ%Ä�ÌXÆMÊ*Ê*ÁpÉ%Ä�ËMÁpÉ�Â*Ã�Ä*ÃÅÁpÂXÏMÂ=ÁXÁ3àFÈdÊ�Á@ÙMÇd×QÔ
ÕÅÁ È ÁXàFÂXÖ�Üñö1êdÏ
öO� Ý Ö
f ��Ï Ðâ�¢��Ñ��hÒ�x	zd�{n|rÓzOn�ÑÄxQÔ�
���
svÖÕqzd�<jyÒ¤z×j���
sÕ
¿�À�ÁNÎdÁpÉMÁXÊgÇdÕ�Á@Ù1Ô�Ê*ÁpÂ*ÂgÃÅÈ�É�ÂQË�Ã�ÂgÌXÆ�Â*Â=ÁpË¬Ã�É S ÁpÌ.ÖDúBÖ�êãÌXÇdÉ Ñ�Á±Â*Ã�×�Ô
Õ�Ã�}
ÁpË�ÇdÂ*Â*Æ�×§Ã�ÉMÎÍÇõÕ�Ç�ØdÁXÊ*ÁpË�Â=Ä=Ê-Æ�Ì@Ä*ÆMÊ*Á
Ð�À
Ã�ÌgÀ�Ô�Ê*È�Ò1Ã�ËMÁpÂ�Ä�ÐDÈ.ï�Ë�Ã�×�ÁpÉ�Â*ÃÅÈ�É�ÇdÕ�Ä=ÊgÇdÉ�Â*Õ8Ç.Ä*ÃÅÈ�É�ÇdÕ�Â*ØB×�×�ÁXÄ=Ê*ØdÖ S ÆMÔ�Ô�È�Â=Á±Ä*ÀMÁSÕ�ÇpØdÁXÊ-Â�ÎdÊgÈ�Ð ÇdÕÅÈ�ÉMÎ�Ä*ÀMÁ

Î ï�Ç+ÙMÃ�Â�ÇdÉ
ËNÄ*ÀMÁ�}
ÁpÕ8Ë�Â�Ã�ÉÚÄ*ÀMÁ§æ�Ì90 Í é�ï�Ô
Õ�ÇdÉMÁ�Ç.Ê*ÁVÀ�È�×QÈdÎdÁpÉMÁXÈ�Æ�Â�Ä*ÀMÁpÉ±û�í(Ö æ æ éDÊgÁpË�Æ�Ì@ÁpÂ�Ä=È

Ï æ Î é ·Ø�Ù� Î � � æ ÎQ@LÎ � é � æ Î � é æ`êdê�é

ê å ò



�UÂ*Æ�ÇdÕ�Õ�Ø�Ä=ÊgÇdÉ�Â=Ô�ÈdÊ*ÄZ×QÁpÇdÂ*Æ�Ê*Áp×QÁpÉ%Ä*ÂZÇ.Ê*Á�ÌXÇ.Ê*ÊgÃÅÁpËaÈ�ÆMÄ�àFÈdÊ�ÌXÆMÊ*Ê*ÁpÉ%ÄZÃ�ÉaÄ*ÀMÁ3æ�Ìb0 Í é�ï�Ô
Õ8ÇdÉMÁxæ�ó�á�Ú�é�ÈdÊZÔ�ÁXÊ*Ô�ÁpÉ1ï
Ë�Ã8ÌXÆ�Õ�Ç.ÊDÄ=È�Ä*ÀMÁxÔ
Õ�ÇdÉMÁ�æ�óXÚ�ÚDé¢ÎdÁXÈ�×QÁXÄ=ÊgØdÏ
Ì@È�×QÔ
Ç.Ê*Á4T�ÃÅÎMÖ"öBÖyTMÈdÊb}
ÁpÕ8Ë�Â�Ã�ÉfÄ*ÀMÁ5óDá�Ú ÌXÇdÂ=Á�Ä*ÀMÁ3ÌXÇdÕ�ÌXÆ
Õ�Ç.Ä*ÃÅÈ�É
Èdà�Ä*À�Á � æ ÎQ@LÎ �>é3×�Ç.Ä=Ê-Ã�Ù�Ã�ÂaÂ=Ä=ÊgÇdÃÅÎ�À%Ä5àFÈdÊ*Ð�Ç.ÊgË$Ï�Ñ�ÁpÌXÇdÆ�Â=ÁfÄ*ÀMÁfÁpÕÅÁpÌ@Ä=ÊgÃ�Ì7}
ÁpÕ�Ë�Ã�É Î ï�Ë�ÃÅÊ*ÁpÌ@Ä*ÃÅÈ�É[Ã�ÂaÌ@È�É�Â=Ä*ÇdÉ%ÄXÖ
¿�À
Ã�Â�ÕÅÁpÇdË�Â�Ä=È Ç æ Î é ·ÜÛ±� � Î � �|Ý æ ÎG@LÎ � é 5 æ`êpö�é
�UÉoÄ*Ã8Õ�ÉMÈ�Ð Ä*ÀMÁ5ÌXÆ�Ê*Ê*ÁpÉ%Ä�Ã�Â�Â=Ä*Ã8Õ�Õ$Ç§×�Ã8Ì@Ê*È�Â*Ì@ÈdÔ
Ã�ÌVí%Æ�ÇdÉ%Ä*ÃÅÄzØdÖ�¿�ÀMÁV×QÁpÇdÂ*Æ�Ê*ÁpË±ÌXÆMÊ*ÊgÁpÉoÄ�Ì@ÈdÊgÊ*ÁpÂ=Ô�È�É�Ë�Â�Ä=È�Ä*ÀMÁ
Á@Ù1Ô�ÁpÌ@Ä*Ç.Ä*ÃÅÈ�É±Ò.ÇdÕ�ÆMÁxÈdà�Ä*ÀMÁ3ÌXÆMÊ*ÊgÁpÉoÄ�Ë�Ã�ÒBÃ�Ë�ÁpË�ÑBØfÄ*ÀMÁVÂ=Ø1Â=Ä=Áp×äÂ*Ã��XÁdÏ�Ã¯ÖñÁdÖ�ÕÅÁpÉMÎdÄ*À±Èdà�Ä*ÀMÁ5Â=ØBÂ*Ä=Áp×äÃ�ÉÚÎdÊ*È Ð�Ä*À
Ë�Ã�Ê*ÁpÌ@Ä*ÃÅÈ�É»Þ ¯�Ç æ Î é�³ ·�Û êÞ �\� Î � Î � � Ý æ ÎQ@LÎ � é ·�Û �	ß�à�á 5 æ`êpú�é
¿�À�ÁVÂ*ÃÅÄ*Æ�Ç.Ä*Ã�È�É±Ñ�ÁpÌ@È�×QÁpÂ�×�ÈdÊ*Á5Ì@È�×QÔ(ÕÅÁ@Ù±ÃÅà�Ð¢ÁaÇ.Ô�Ô
ÕÅØfÄ*ÀMÁVÁpÕ�ÁpÌ@Ä=ÊgÃ�Ì�}(ÁpÕ�ËNÔ�ÁXÊ*Ô�ÁpÉ�Ë�Ã�ÌXÆ
Õ�Ç.Ê¢Ä=È�Ä*ÀMÁVÔ(Õ�ÇdÉMÁpÂXÖ
á`É�Ä*À
Ã�ÂVÌXÇdÂ=ÁÚÄ*ÀMÁfÁpÕÅÁpÌ@Ä=ÊgÃ8Ì8}
ÁpÕ8Ë Û æ Î éVÃ8ÂVÉMÈâÕÅÈ�ÉMÎdÁXÊ�Ì@È�É�Â=Ä*ÇdÉ%ÄXÖ ¿ È Ð¢ÁXÒdÁXÊpÏDÃÅÄVÐ­Ã�Õ�ÕZÑ�Á�ÂgÀMÈ�Ð�É�Ä*À�Ç.ÄaÄ*ÀMÁ
Ä=ÊgÇdÉ
Â=Ô�ÈdÊ*ÄaÃ8É óbÚyÚ ÎdÁXÈ�×QÁXÄ=ÊgØ¬ÌXÇdÉ¬Ñ�ÁNÀ�ÇdÉ�Ë
ÕÅÁpË�ÂgÃ�×�Ã�Õ�Ç.Ê-ÕÅØâÄ=ÈÍÄ*ÀMÁ�óDá�Ú ÌXÇdÂ=Á±ÇdÂ*Â*Æ�×§Ã�ÉMÎâÂ=Ä=ÁpÇdËMØ¬Â=Ä*Ç.Ä=Á
Ì@È�É�Ë
ÃÅÄ*ÃÅÈ�É�ÂãÜ æ.Ý Ö÷á~É�ÈdÊgËMÁXÊfÄ=È�Ë�Ã�ÂgÌXÆ�Â*ÂQÔ�ÁXÊ*Ô�ÁpÉ�Ë�Ã8ÌXÆ�Õ�Ç.Ê�Ä=ÊgÇdÉ�Â=Ô�ÈdÊ*Ä�ÃÅÄ§Ã�Â�×QÈdÊ*Á�Ì@È�É%ÒdÁpÉ�ÃÅÁpÉ%ÄfÄ=È[Æ�Â*Á±Ä*ÀMÁ
Ã�É%ÒdÁXÊgÂ=Á�ÈdàZû¢í
Ö�æ`êdê�é Û æ Î é ·Ø�Ù� Î ��â¤ã æ ÎQ@LÎ � é Ç æ Î � é 5 æ`ê å é

á`É Ä*ÀMÁSÂ=Ä=ÁpÇdËMØ Â=Ä*Ç.Ä=ÁSÄ*ÀMÁ�ÁpÕÅÁpÌ@Ä=Ê*È�É�Ã�Ì�ËMÁpÉ�Â*Ã�Ä�Ø Ã�ÂQÄ*Ã�×�Á@ï�Ã�É�ËMÁXÔ�ÁpÉ�ËMÁpÉ%ÄXÏ�Ã¯ÖñÁdÖ ä âQå äG� · ò1ÖÙæxÆMÁãÄ=È�Ä*ÀMÁ
Ì@È�É%Ä*Ã�ÉBÆ�ÃÅÄ�ØfÁpíBÆ�Ç.Ä*ÃÅÈ�É ä âäG� Â ¾ Ï · ä âäG� Â ä Çä Î · ò æ`ê Ü é
ÃÅÄ�àFÈ�Õ�ÕÅÈ Ð�Â�Ä*À�Ç.Ä5û�í(Ö�æ`ê Ü é�Ã�Â�à\Æ�Õ�}�Õ�ÕÅÁpË�È�É�ÕÅØâÃÅà�Ä*ÀMÁ�ÌXÆMÊ*Ê*ÁpÉ%Ä3Ã�Â3Ì@È�É�Â*Ä*ÇdÉoÄXÖfá~ÉõÄ*À�Ã�Â�ÌXÇdÂ=Áfû�í(Ö�æ`ê å é�ÌXÇdÉõÑ�Á
Ê*ÁXÐ�ÊgÃÅÄ=Ä=ÁpÉ Û æ Î é · Ç � � Î � â¤ã æ ÎQ@LÎ � é 5 æ`ê æ é

¿�À�Á�×§Ã�Ì@Ê*È�Â*Ì@ÈdÔ
Ã8Ì5íBÆ�ÇdÉ%Ä*ÃÅÄ*ÃÅÁpÂxÃ�Éâû�í(Ö�æ`ê æ éxÌXÇdÉÍÉMÈ Ð Ñ�ÁQÆ�Â*ÁpË�Ä=ÈNÁ@Ù1Ô�Ê*ÁpÂgÂxÄ*ÀMÁQ×QÁpÇdÂ*ÆMÊ*ÁpËSÁpÕÅÁpÌ@Ä=Ê-Ã�Ì�}
ÁpÕ�Ë$Ï
Ð�À
Ã�ÌgÀNÃ�Â�Ç.ÄUÕÅÁpÇdÂ=Ä�Ä*ÀMÁ5ÇpÒdÁXÊgÇ.ÎdÁ�Ë�ÃÅÒ1Ã�ËMÁpË�Ñ%ØÚÄ*ÀMÁ3Â*ØBÂ=Ä=Áp× Â*Ã��XÁ4Þ

¯ Û ³ · Ç êÞ � � Î � Î � â¤ã æ ÎQ@LÎ � é · Ç â ß�á¤á @ æ`ê ç é

Ð�À�ÁXÊ*Á â ß�á¤á Ì@ÈdÊgÊ*ÁpÂ=Ô�È�É�Ë�Â�Ä*ÀMÁ5×QÁpÇdÂ*ÆMÊ*ÁpË±Ê*ÁpÂ*Ã�Â=Ä*Ã�ÒBÃÅÄzØdÖ

¿�À�ÁSÕ�ÇdÂ*ÄÚÂ*Ä=ÁXÔîÃ�ÂfÄ=È¬Ë�ÁXÄ=ÁXÊg×�Ã�ÉMÁSÄ*ÀMÁâÊ*ÁpÂ*Ã8Â=Ä*ÃÅÒ1ÃÅÄ�Ø ÈdÊNÂ*À�ÁXÁXÄNÊ*ÁpÂ*Ã�Â=Ä*ÇdÉ
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