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LmH>æ�BVL]@IXYZIædB�æVH>Z\`AXYZ\`]H>LmB�T>`mX^ÚVZIà�ÛqÚ�L�`]GCH�D�RIWY`]XYD(ÚV@IB�W»D(BVâ(BVâIâIWYXYT>B�`mX^ÚVZ(BVZI@¹`]GCH�à]`mL]B�`mH>æ�XYH>à;RIàmH>@±ÛåÚ�L
DdÚ\@IB�WYXY`kJ�D(HKL]æ�XYZIæ�T>BVZ½è»H�ÛåÚ�RCZI@3X^ZÀé�E)GIH>J�HKL�B�ZI@3U�RCW^XYB�ê�û�N UVRIWYXYB�B�ZI@¹E)GIHKJ�H>L;ê�íKîkï
ø Z¯BV@I@IXY`]XYÚ�Z±`]Ú3`]GIH�à]J\àm`]H>D @IH>àmT>L]XYè»H>@�XYZÀ`]GIXYà;âIBVâQH>LKN·`]GCH(Ü�?A?!GIBVà�è»H>H>Z¯RIàmH>@¯`]Ú3T>ÚVZIà]`mL]RIT>`

DdÚ�LmH¼`mGIB�Zn�Ã�@IXôãSH>L]H>Z\`;B�âCâIWYX^TKB�`]XYÚVZIà>NIXYZ\`]H>æVL]BV`]XYZIæ(áOBVL]XYÚ�RCà�`]H>T/GIZIÚVWYÚ�æ�XYH>à�XYZ½DdB�Z\J�@IÚVD(B�XYZIà_¡ID�RIWô[
`mXYL]Ú�è»Ú�`)T>ÚVZo`mL]ÚVWSB�ZI@�T>Ú\ÚVL]@IXYZIBV`]XYÚ�ZÀé ¬�RIÙ>Ù>ÚVZIXSH>`�B�WqïQêVíKî�N\ÚOó(TKHAB�RC`]Ú�DdB�`mX^ÚVZ¾BVZI@(RCZIXôùQH>@(DdH>à]àmB�æVX^ZCæ
é�E)ÚVGIH>Z3H>`�B�WqïQê.ÂOîkNIÛåLmÚ�Z\`AHKZI@Ià�é U�RIWYXYB�H>`�B�WqïQê�íKî�B�ZC@¹èIB�T��3H>ZI@Cà¡é © _3BVL]`]XYZdH>`ABVWåïIê�í1î·ÛåÚVLA`mGIH Ø HKèSN
BVZI@(@CH>á�H>WYÚVâID(H>Z\`�`]Ú\ÚVW^à;é © _3B�Lm`]XYZ(H>`�BVWqïQê�ìKî»ÛåÚ�L)T>L]HKB�`]XYZIæ�B�ZI@dB�à]àmH>D�èIWYXYZIæ;ZIH>çüBVæ�H>Z\`mà&ç�XY`]GCX^Z�`mGIH
Ü9?A?�ï�Ü�`]GCH>L&BVæ�H>Z\`�[�èIBVà]H�D�RIWY`mX^D�Ú\@IBVWOB�âIâCW^XYT>BV`]XYÚ�ZCà0BVL]H�@IHKà]T>LmX^è»H>@3XYZ½é�E)GIHKJ�H>L;ê�°VNs_3Ú�LmB�ZdH>`ABVWåïIê�í�N
_	ÚoÚVL]H;H>`�B�WqïQê�íKîkï
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òCÚ�L�BVZ\J Ø Ü;ÞüH>ö\â»H>L]XYDdH>Z\`>N�`]GCH¹L]RIZ\`mX^DdH(H>Z\á\XYL]ÚVZID(H>Z\`�D�RIà]`�æ�HKZIH>L]BVWYW^J�âIL]ÚOá\XY@IH3`]GCH3ÛåÚ�WYWYÚOç�XYZIæ
ÛqB�T>XYWYXY`]XYH>à�¡

8Oï�?AZ�XYZ\`]HKLkÛåBVT>HON*ÛåÚ�LS`mGIH)à]RIè��/HKT>`>N�ç�GCX^T/G;ç�XYWYW�B�TKT>H>âI`�RIàmH>L�X^ZCâIRI`&Ýúç�XY`]GIÚVRI`SâIL]Ú\T>HKà]à]XYZIæ;XY`�ß�NO`]L]BVZIà]DdXY`
`]GIH;XYZIâIRC`�`]Ú�B�GIXY@I@IH>Z Ø XYÙ>BVL]@SNIBVZI@3`]GIH>Z±@IXYà]âIWYBOJ�`]GCH¼LmH>à]RCW^`màALmH>`]RILmZIH>@Àè\J�`]GIH Ø X^ÙKB�L]@÷ï

\ï�?AZ�XYZ\`]H>L�ÛåB�TKHON�ÛqÚ�L�`mGIH Ø XYÙ>B�Lm@SN�ç�GIXYT/G�âILmÚOáoXY@IHKà&B;D(HKB�ZIà$ÛåÚVL�á\X^HKç�X^ZCæ¼`mGIHAàmRIè��/H>TK`�±�à&XYZIâCRI`>N\B�ZI@
ÛåÚ�L)L]BVâIXY@IWYJ�`]B@�oXYZIæ�B�âCâIL]ÚVâIL]XYB�`mH;B�T>`mX^ÚVZ3`]Ú�T>Ú�Z\`]LmÚ�W$`]GIH�àmRIè��/H>TK`�±�àA@IXYàmâIWYBOJ�ï

¥\ï�?ARI`mÚ�DdB�`]HK@(WYÚ�æVæ�XYZIæ�BVZI@(âIWYBOJ\èIBVTÐ��ÚÃÛ�à]H>àmà]XYÚ�ZIà�`]Ú�ÛåBVT>XYWYX^`mB�`mH�`]GIH�@CB�`]B�B�ZCB�WYJ\à]XYà�âIL]Ú\T>HKà]à>ï

� GIH�D�RCW^`mXYD(Ú�@CB�WSD(BVâ¹B�âCâIWYX^TKB�`]XYÚVZ¹B�WYL]HKB�@IJ¹â»Ú�àmà]H>àmà]H>à�`kç)Ú3ä\RIB�WYXY`]XYH>à;`]GCB�`;GIH>WYâ¯`]GCH�ÛåRIWYWYJ½BVR\[
`mÚ�DdB�`]HK@8BVâIâIWYXYT>B�`mX^ÚVZ¹ÛqRIZIT>`mX^ÚVZ¯âIB�Lm`�ÚOÛ�B Ø Ü;Þ�H>ö\âQH>LmXYD(H>Z\`�¡�`]GCH�à]J\à]`mH>D B�WYWYÚOç�à;D�RIWY`]XYâIWYH�RIàmH>L]à
`mÚ�à]GIBVL]H�B�TKÚ�D(DdÚ�Z�ç)Ú�L��oàmâIB�TKH�XYZ½ç�GCX^T/G3`]GCH�XYZIâIRI`�BVZI@3L]H>àmRIWY`]àAÚÃÛ�Ú�ZIH;RIàmH>L;D(BOJ�èQH�àmH>H>ZÀè\J(B�WYW
DdH>D�è»H>L]àSÚÃÛQ`]GIH)à]HKà]à]XYÚVZÒÑ;`]GIXYà�ç�XYW^WVH>ZIBVèIWYH�`]GIH Ø XYÙ>BVL]@�`mÚAà]HKH�`]GIH)à]RIè���H>T>`�±�à�LmH>ä\RIH>àm`]à�BVZI@�L]HKD(Ú�`mH>WYJ
TKÚ�Z\`]LmÚ�W�`]GIH�@IXYà]âIWYBOJ7´Q`mGIH�RIàmH>L;X^Z\`mH>LkÛåBVT>H�T>BVZ¹è»H¾T>ÚVZ\ùQæVRIL]H>@±Ú�Z¹B�â»H>Lk[kRIàmH>L�èIBVà]XYàA`mÚ�X^ZCT>WYRI@IH�DdÚ�L]H
ÚVL)ÛåH>ç)H>L�¬·¶ ø T>Ú�Z\`mL]Ú�WYà}Ñ(`mGIH Ø XYÙ>B�Lm@(T>BVZ½WYBOJ�ÚVRI`&BVWYWt¬·¶ ø TKÚ�D(DdB�ZI@�Ú�âC`]XYÚ�ZIàKNIB�ZI@dà]`mX^WYWSç)Ú�L��(Ú�Z
`mGIH�DdB�â�è\J(RIàmXYZIæ�âQHKZ¹B�ZI@3áVÚ�XYT>H�Ýåò$XYæ�RILmHÒ�ß/ïSE)Ú�Z\á�HKL]à]HKW^JVNI`]GCH�à]RIè���H>T>`Aç�XYWYWSè»H�âIL]HKà]H>Z\`]HK@8ç�XY`]G3B
DdB�â\[kÚ�ZCW^J�@IXYà]âCW^BOJVï

� Ú�H>ö\`]HKZI@8`mGIH�ÛåRIWYWYJ�B�RI`mÚ�D(BV`]H>@3DdB�â(BVâIâIWYXYT>B�`mXYÚ�Z(`mÚ(è»H�à]RCX^`mB�èIWYH;ÛqÚ�L�T>ÚVZI@IRIT>`mXYZIæ Ø Ü;ÞÀà]XYD�[
RCW^BV`]XYÚ�ZCà>NIç)H�B�@I@CH>@¹Ú�ZCW^Jd`]GILmH>H�ÛåH>B�`mRIL]HKà�¡SB�D(Ú\@IH;`]Ú�@CX^àmB�èIWYH;`]GCH�XYZo`mH>L]âCL]H>`mB�`]XYÚVZ¹ÚOÛ�XYZIâIRI`9ÛåÚ�L�`mGIH
àmRIè��/H>TK`>N·@IÚVD(BVX^Z�[�XYZI@IHKâQH>ZC@IH>Z\`�WYÚ�æ�æVXYZIæ¾BVZI@¹âIWYBOJ\èIBVTÐ��ÛåRIZITK`]XYÚ�ZIà�`]GIBV`AWYH>áVH>L]BVæ�H�`mGIH¾BVæ�H>Z\`�T>ÚVWYW^BVè\[
ÚVL]BV`]XYÚ�ZÀà]H>Lmá\X^TKH>à>N�BVZI@¯B¹à]HKâIB�LmB�`]HdD(H>àmà]BVæ�H�B�æ�HKZo`�ÛåÚ�L�àmH>ZI@IXYZIæ Ø Ü;ÞC[kà]â»H>T>XôùQTdX^ZCà]`]LmRIT>`mX^ÚVZIà(ÝúHOï�æIïYN
£:W^HKB�à]H�èQH;D(ÚVL]H�à]â»H>T>XôùQTOïsß�`mÚ�`]GIH�RIà]H>L�ç�XY`]G(`mH>ö\`k[k`]ÚÃ[�àmâQH>HKT�GÀB�ZC@½æVL]BVâIGIXYT>à>ï

:<;>=»¬,ÓC¬ � GIH Ø X^ÙKB�L]@dXYZo`mH>LkÛqB�T>H�BVZI@(`mGIHÔ²\RCè��/H>T>`�X^Z\`mH>LkÛåBVT>H

� GIH3LmH>à]RIWY`dX^à�BÀGoJ\èILmXY@ Ø Ü;ÞüH>ö\â»H>L]XYDdH>Z\`�¡ Ø GIXYWYH(BÀZIB�XYá�HdRIà]HKL(XYà�ÛqL]H>H3`]ÚÀç�L]XY`mHON&@ILmBOç;N0ÚVL
àmâQHKB��(`mÚ¾B�DdB�â�B�âIâCW^XYT>BV`]XYÚ�Z�ç�XY`mGIÚ�RI`)T>ÚVZIà]`mL]B�XYZ\`]à�XYDdâQÚVà]H>@dèoJ�àmâQHKT>XôùQT�L]HKT>Ú�æVZIXY`]XYÚ�Zd`]H>T/GIZIÚVWYÚ�æ�XYH>àKN
`mGIH�GIXY@I@IHKZ Ø XYÙ>BVL]@ÀD�RIà]`�L]H>àmâQÚVZI@�BVà;äoRCX^T��\WYJ3B�ZI@ÀB�T>TKRIL]BV`]H>WYJÀB�à;âQÚVà]àmX^èCW^H�RCà]XYZIæ(BVZ\J¹D(H>BVZIàABV`
GCX^à�Ú�L�GIH>L;@IXYà]â»Ú�àmB�Wqï ø Z¹TKH>L]`mB�XYZ8àmXY`]RIBV`]XYÚ�ZIàKNQBdà]T>LmÚ�WYWYèIB�L�Ú�LA@CX^BVWYÚ�æ�èQÚOö3D(XYæVGo`)âILmÚOáoXY@IH�`]GIH;ÛqB�à]`mH>à]`
LmH>à]â»Ú�ZCà]HON)ç�GIH>L]HKB�à�X^Z¯ÚV`]GIHKL]à>N�à]ÚVD(H�T>ÚVD�èIXYZIB�`mXYÚ�Z3ÚOÛAâ»H>Z¯B�ZC@¯á�Ú�XYT>H�DdBOJ¹è»H�`]GIHdD(Ú�àm`;H/ó(T>XYH>Z\`
ç)BOJ(ÚÃÛ&B�TKT>Ú�DdâIWYX^àmGIXYZIæ�`mGIH¾`mB�à��Qï ø Z3B(àmXYZIæ�WYH�H>ö\â»H>L]XYDdH>Z\`>NQç)H�àmX^D�RCW^`mB�ZIHKÚ�RIàmW^J�TKÚ�WYWYH>T>`A@CB�`]BdXYZIâIRI`
ÛqL]Ú�Dÿè»Ú�`mG�B�Z�RIZIT>ÚVZIà]`mL]B�XYZIHK@¾ZIHKç¯RIà]H>L�ÝvRIZ*�\ZIÚOç�XYZIæVWYJ�ß»ÚVâQHKL]B�`mXYZIæAB�àmX^D�RCW^BV`]H>@;àmJoàm`]H>D�Ñ¼âILmÚOá\X^@CX^ZCæ
BVZIà]ç)H>Lmà0BVèQÚVRI`·GCÚOç¯âQH>Z�B�ZC@¼áVÚ�XYT>H�BVL]H)T>Ú�D�èCX^ZCH>@;X^Z;`mGIH&DdÚ�àm`SZIB�`mRIL]BVW�ç)BOJAâ»Ú�à]àmXYèIWYH�ÑABVZI@;ÛåLmÚ�DÿB�Z
HKöoâ»H>Lm`�RIà]H>L�ÝúRIZI@IHKL�@IRIL]HKà]à�ß)DdB��\XYZIæ�ÛqRIWYWQRIàmHAÚÃÛ·Ú�RIL)èQHKà]`�B�RC`]Ú�DdB�`mH>@¾àmJ\à]`]HKD¹N\ç�GIXYT�GdT>WYB�LmXsù»H>à&GCÚOç
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ÚÃÛ�@IB�`mB�T>B�Z¹è»H�@IXYLmH>T>`]WYJ3B�âCâIWYX^HK@½`mÚ�H>áOB�WYRIBV`]XYZIæ�B�ZI@3XYD(âCL]ÚOá\XYZIæ�`]GCH�B�RI`mÚ�DdB�`]HK@(âILmÚoTKH>à]àmX^ZCæIï ð ÚOç
ç)H>WYW»@IXY@�`]GIH�L]H>BVWQàmJoàm`]H>D âQH>L�ÛåÚ�LmD¸ÛåÚ�L�`mGIH Ø X^ÙKB�L]@7§ ð ÚOçç&H>WYWIç)Ú�RCW^@�`mGIH�ÛqRIWYW^J�B�RI`mÚ�D(BV`]H>@�à]J\àm`]H>D
GCBOá�H�ÛåB�LmH>@¹ÚVZ½`mGIH�BVT>`]RIBVW·@IBV`]B�âILmÚ\@IRIT>H>@Àè\J(`mGIH�ZIH>çÿRCà]H>L�XsÛ�`mGIH>L]H�ç)H>L]H�ZCÚ Ø XYÙ>B�Lm@Y§�?�L]H�`mGIH>LmH
XYDdâIL]ÚOáVH>D(H>Z\`màS`]GIBV`0TKÚ�RIWY@�èQH�DdB�@IH�`mÚ;`]GIH�àmâQH>HKT�Gdæ�LmB�D(DdB�LKN>D(Ú\@IB�WYXY`kJ�D(HKL]æ�XYZIæ�âIL]Ú\T>HKà]à>NIÚVL�Ú�`]GCH>L
BVà]â»H>T>`mà�ÚOÛ�`]GIHdà]J\à]`mH>D `]GCB�`�ç)Ú�RIWY@Àà]XYæ�ZCXsù»T>B�Z\`]WYJ¹XYZITKL]H>BVà]H3ÚOá�H>LmB�WYW�âQHKLkÛåÚVL]D(BVZIT>H,§ ð ÚOçÆD�RCT�GÀ@IÚ
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£$H>L�ÛåÚ�LmD(XYZIæ3à]RIT/G�H>ö\âQH>LmXYD(H>Z\`]à�B�ZI@¯H>áOBVWYRIB�`mX^ÚVZIà;XYZ8B3ÛqL]B�DdH>ç)Ú�L��3ç�GIHKL]H(B Ø Ü;Þ�à]XYD�RIWYBV`]XYÚ�Z
BVZI@XY`]à(TKÚ�L]LmH>à]â»Ú�ZC@IXYZIæ¯ÛåRCW^WYJÀÛåRCZIT>`]XYÚVZIB�W�H>ZI@\[kRIà]HKL½àmJ\à]`]HKD�B�L]H±`]XYæ�G\`]WYJ¯XYZ\`]H>Lm`kç�XYZIH>@üâILmÚ\@IRIT>H>à3B
è»Ú\Ú�`mà]`]LmB�â3H/ãSH>T>`_¡QB�à)`]GCHAB�RC`]Ú�DdB�`mH>@�à]J\à]`mH>DýX^à)XYD(âILmÚOá�H>@�`]Ú�è»H>`]`mH>L�GIB�ZC@IWYHA`]GCH¼TKÚ�L]âCRIà�ÚOÛ·àmRIè��/H>T>`
XYZ\`]HKL]B�TK`]XYÚ�ZIàKNo`mGIH Ø XYÙ>BVL]@ ±�à�`]BVà���X^à�DdB�@IH�HKB�à]XYH>L)B�ZC@¾DdÚ�L]H)H/ó(T>XYH>Z\`�ÛqÚ�L$ÛåRI`mRIL]H Ø Ü;ÞdH>ö\âQH>LmXYD(H>Z\`]àKï
� GCH¾DdH>`]GIÚ\@IÚVWYÚ�æ�JdâIL]ÚVD(ÚV`]H>à�B�Z¹XYZIT>LmH>D(HKZo`mB�W�ç)BOJ½ÚÃÛ&@IH>àmXYæ�ZIXYZIædB�ZÀB�âIâIWYXYT>BV`]XYÚ�ZSN»`]H>àm`]XYZIæ3`]GCH¾@IH�[
àmXYæ�Z3`]GILmÚ�RIæVG3à]H>DdX^BVRI`]ÚVD(BV`]H>@�RIàmH>LAàm`]RI@CX^HKà>NSæ�LmB�@IRIBVWYW^J�@CH>á�H>WYÚVâIXYZIæ¾`mGIH�BVRI`]ÚVD(B�`mH>@(âCL]Ú\T>H>àmà]XYZIæ(`mÚ
XYDdâIWYH>D(H>Z\`)B�âIâCL]Ú�âCL]XYB�`mH¾è»H>GIBOá\XYÚ�L9ÛåÚ�L�X^ZCâIRI`;T>Ú�WYWYH>T>`mH>@±ÛåL]ÚVDñà]RIè��/HKT>`]àKN0BVZI@8`mGIH>ZÀ`]H>àm`]XYZIæ3`]GCH�ùQZ�[
XYàmGIH>@(âCL]Ú\@IRIT>`)ç�GIXYWYH�à]XYD�RIWY`]BVZIH>ÚVRIà]WYJ;@IH>àmX^æVZIXYZIæ�BVZI@�T>Ú�WYWYH>T>`mXYZIæ;@IB�`mB�Ú�Z�ÛåRC`]RILmH�ÛåRIZCT>`]XYÚ�ZCB�WYXY`kJ·Ñ¾B�WYW
ç�XY`mGIXYZ8ÚVZIH(RIZCXsù»H>@¯XYD(âIWYH>DdH>Z\`]B�`mXYÚOZSï � GIH�àmJ\à]`]HKD T>B�Z¯BVWYà]Ú¹è»H�RIà]HK@�ç�XY`]GIÚVRI`�B Ø XYÙ>BVL]@SN�`]Ú3WYÚ�æ
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