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ACBED�F:G�HJILKMDNHPO�QRKMD�F:SNTUTVONWXHJORYZF[WXTJO�\M]^Q�FXILFXQNH_Q�TJ`�Y�abF"cdaeHJO�FfKhg�FXHJWiD9TJIMY�]jKk]bOdlmHJIMTJ`�O�QnKkD�Fpoiqfr>stqfumv(w
x_y{zizf|}BEDdF�~�HP\M\}TP��KkD�F�SRT�TVO9]b\}ILTV`�lVDda^�N�d|�� ��� KM]b~_FX\�KkD�F+G�HPILKkD���\�~�HJ\L\X|�BED�F+~�FXHJO�Q�F�O�\M]jKt��TJ��KMD�F
SNTUTVOn]b\��d|���l��PWX~_�X|�BED�F[lVIMHh��]jKt�0TVO0KkDdF+SRT�TVO���\�\M`dIL�<HJW�F:]^\ � �J��KkD>H{K�TVO0KkD�F�G�HJILKMD���\
\L`�IL�<HJW�FJ|
A ���<�Uqiz�HJIMF[WXHJ`�\MF�QNY@�0KMD�F[Q�]^�ZFXILFXO@Kk]bHJa�lVIMHh��]jKiHPKM]bTVO�HJa�c�`daba�F¡ dF�ILKMFXQ9Y@�pKMD�F:SNTUTVO�|�BED�F�\LKMIMTVO�lJFX\LK�KM]bQ�F�\
TUWXWX`dI
H{K�O�F�¢£SRT�TVO HPK�c2FXIL]blVF�F ¢�D�FXORKkD�F�G�HJI$KkDR]b\�HPK�c2FXIL]bD�F�ab]bTJO |
A�BED�F}SNTUTVO���\�lJIkHh�U]^KiH{Kk]bTJO>HJaUc�`�abadTVO_KMD�F�G�HJILKMD���\�Y�`dablVF�\Ma^T¤¢�\�QdT�¢�O�KkDdF}G�HJI$KkD���\�\Mc�]^O_Y@�_�d|��V� �¤¥ \LFXW�TVO�Q
c2FXI�W�FXO@Kk`�I$�V|"BED�F�G�HPILKkD���\�lJIkHh�U]^KiH{Kk]bTJO>HJa�c�`�a^ab\�TVO9KkDdF�SNTUTVO���\�Y�`�a^lVF+\LabT¤¢�F�Q.Q�T¤¢�O�KkD�FmSNT�TJO���\}\Mc�]^O�g
KkTUT�g�`dO�KM]ba�KMD�F:SNTUTVOnD>HJ\�YZF�FXORKk]bQ�HJabaj��a^T�Wi¦PFXQRTVO@KkT�KkD�F�G�HJI$KkD�|�BED�]^\�]b\EWhHPababF�Q9zf§Pr�oi¨Uukv{r�v{©@z�ukv{sªyJs<�«v{r>|
A­¬
HJQd]bT@HJWfKk]j�VF+Q�HPKk]^O�l�|[¬�HJQ�]bTVHJW�KM]^�VF:]b\LTJKkTVc2FX\}~�Hh�NQ�FXWXH¤�9]bO@KkT0a^]blVD@KMFXIXgZ~�TJIMF+\$KiHJYdabF�F�abFX~_FXO@KM\X|[® �t¯¡°
± `dIkHJO�]^`�~�²�Q�F�WhHh�U\:]^O�KMT ®t³t´¡µ Y ± abFXHJQ&²�¢�]jKkD�HpD>HJaj��ab]j�7F+TJ��¶�| ¥�·�� �J¸"�UIM\X|�¹ºFm~�Hh��Q�F�IM]j�VF�KkDdF�HJlVFmTJ��H
IkHPQ�]bT@HPW�Kk]j�VF"ILT�Wi¦��7ILTV~C]jKk\EW�`�IMILFXO@K}W�TVO@KkF�O�K
TJ�6® �t¯¡° HJO�QR®t³t´ µ Y�|
A»BED�F�IMTUWi¦U\�TJ�4KkD�F:G�HJILKMDN\LD�T¤¢�HJlVF�\
`dcRKMT�¶�| ��·�� �J¸��UIX|�BED�F:TJabQ�F�\LK}SNTUTVONILT�Wi¦�\
HJIMF[¶�|�� � ¶d| ¥�·�� �J¸E�UI
TVa^Q�|�BED�FmHJlVF�\}TJ��~_F�KMFXTVIL]^KMFX\
HJIMF:¶�| ¥ � ¶�|�� ·�� �J¸
�UIX|
BED�F�G�HJI$KkD9¢�HJ\}�7TJIM~_FXQNKMTVlVFfKkD�F�I
¢�]^KMD9KkDdF+IMF�\LK}TJ�
KkDdF�cdaeHJO�FfKiHJI$�p\$��\$KkF�~¼HPIMTV`�OdQnKMD�F:½�`�O�g&\LT�KMD�F�G�HJILKMDN~�`d\LK�YZF�HPK�a^FhHJ\$K�HJY2TV`dK�¶�|�� ·�� �J¸���I�TVa^Q�|
)+*�,�¾�;d¿�?¤*�ÀjÁ�ÂÃ1�¿�Äª;>ÅV,
A BED�F0\M`dIL�<HJW�F0WXT¤�VF�IkHJlVF0TP�EKkD�FnG�HJI$KkD�Æ��V�@ÇÈQ�IL��aeHPO�Q�\ ± WXTVO@Kk]^O�FXO@KM\i²+HJOdQÊÉJ�@ÇË¢�HPKMFXI ± T�W�FhHJO�\k²f|
SNTV`dO�KkHJ]bOd\}Ff �]^\LK�TJO�WXTVO@KM]bO�F�O�KM\"HJ\�¢�F�aba6HJ\}`�OdQ�FXI�KkD�F:T�W�FhHJO�\�|"SNTJ`�O@KiHJ]^O�\�HJILF+TVILl@HJO�]^ÌXF�Q9]bO@KMT�lVILTV`�c�\
HJO�QRabTJO�lmWiD>HJ]^O�\X|
AÍBED�FmG�HJI$KkD���\�Q�I$�9abHJO�Q�\}HJIMF:WXT¤�VF�IMF�Q�Y@�NIMTUWi¦U\�HJO�Q�\LTV]baÎ|�SNTJ\LK"ILT�Wi¦�\"HJILF+\L]bab]^WhHPKMFX\�~�HPQ�F+TJ��\L]ba^]bWXTJO�g
Th U��lJFXO�g2HJO�QRTJKMD�FXI�~_F�KiHPab\X|�BED�F�~_TV\LK�W�TV~�~_TVO0\L`�IL�<HJW�F:ILT�Wi¦�\
HJIMF[lVIMHJO�]jKkFX\�|�Ï�HJ\kHPa^Kk\�HPIMF[D�FhHh�U]bF�I�IMTUWi¦U\
HJO�QRQ�TV~_]bO�HPKkF}KMD�F[T�W�FhHJOnY2FXQ�\�|�½UTV]ba�W�TVO�\L]b\LKM\�TJ�ÐW�IM`�\LD�FXQNIMTUWi¦�\}HJOdQRW�TV~_cZTV\$Kh|
AÑBED�F�W�TVO@Kk]^O�FXO@Kk\�WXTVO@KiHP]bO�KMD�F�TVa^Q�FX\$K�IMTUWi¦�\Xg�Ò[¶�| ��·�� �J¸��UIX|�BEDdF�\MFXHJYZF�Q0]b\
Ó �Z·�� �P¯��UIXgd]^O�Q�]^WhHPKM]bO�l[KkD>H{K
]^K�]^\EWXTVOd\LKiHPO�KMa^�0QdFX\LKMIMT¤�VF�Q�HJOdQNILFXO�Ff¢�F�Q�|
AÔBED�F�G�HJILKMD���\�\M`dIL�<HJW�F_]^\�HJW�KM]^�VFm¢�]jKkDÕFhHJI$KkD�Ö�`>HP¦JFX\+HJO�QÕ�VTVa^WhHJOdT�F�\X|�×��Ør2�Uqfu¡ÙMoiv{r�qmÚJv{ÛboMyJr�v¤qiz}FXIM`dcdK
Ff �c�a^TV\M]j�VF�a^�Vg2KkD�ILT¤¢�]bO�l0HP\MD�F�\[HJO�Q�ILT�Wi¦�\}�7TVI
aeHJILlVF�Q�]b\$KiHJO�W�FX\�|�Ü�¨U�«qfÛj�0ÚJv{ÛboMyJr�v¤qiz�HJIMF�~_]ba^Q9HPO�Q�c�ILT�Q�`dWXF
IM`dO�O@�naeHh�PH�TV`dKMÝ�T�¢�\�|
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)+*�, � /2=Z?¤¿�;>Á�?��Î=�����14=4;�¿9Â�1�¿{Ä«;>ÅV,
AËBED�Fm\M`dIL�<HJW�FmTJ��KkD�F_SRT�TVO9D>HJ\"O�T�¢�HPKMFXI[HJO�Q.OdTnHPKk~_TV\McdD�FXILFJ|"BED�Fm\L`�IL�<HJW�FmlVIkHh�U]^Kt�N]b\�KkTUTpabT¤¢�KMT
IMFfKiHJ]^ORHJORHPKk~_TV\McdD�FXILFJ|
ACBED�F[ab`dO>HJIE\M`dIL�<HJW�F�\LD�T¤¢�\}Y�IL]blVD@K�HJOdQRQ�HJIM¦0HPIMFhHP\X|

Ï�IM]^lVD@K��}ILFhHJ\ 	"HPIM¦
�
IMFXHJ\
� HP~�F ab`�O>HPI�D�]blJD�aeHJOdQ�\ ~�HJIL]eH
µ F�IMW�FXO@KiHJlJF:ILF�Ý>F�W�Kk]j�U]^Kt� D�]blVDdFXI ± �¤¥ Ç�² a^T¤¢�F�I ±
� Ç�²
� IkH{KkFXIL\ ~�HJO@� �7Ff¢

AÈBED�F�]b~_c>HJW�K}TJ��Hp~�FfKkF�TVIM]^W+Y2T�Qd�NWXILFhHPKMFX\[\MDdT�Wi¦R¢�Hh�VF�\�KMD>HPK"YdaeHJ\$K[HJO�QÕ~_FXa^K}IMTUWi¦�\[HJO�Q.Ff �c2FXa�KMD�F
Q�F�Y�IM]^\�KMT�aeHJILlVF�Q�]^\LKiHPO�WXF�\X| ° c2TVOn]b~_c>HJWfKhg�¦�]bOdF�Kk]^W�FXOdFXIMlP�n]b\EWXTJO��JFXI$KkFXQRKkT�D�FXHPK�FXO�F�IMlJ�Jg&HJO�QR]^Kk\�HP~�TV`dO�K
]b\}WXTV~_c>HJIMHJY�abF:KkT0KkD>H{K"IMF�abFhHP\MFXQ�Y@�ÕHp\M~�HJa^aÐO�`�WXa^FhHJI"Y2TV~�Y�|�� c2T�¢�FXI$�7`�a�]b~_c>HJWfK"WXILFhHPKMFX\�HpWXTJ~�c�a^Ff 
WXIMHPKkF�I�¢�]^KkD�W�IkHPKMFXI�¢�HJa^ab\�g@WXFXO@KMIkHJa>c2FhHJ¦�\ ± KMD�FEÝ>T�TJI�IMFXY2TV`�OdQ�\i²¡g�\LFXWXTJO�Q>HJI$��WXIkH{KkFXIL\XgUIkHh�U\XgUF��LF�W�KiH[Y�abHJO�¦JFfKk\�g
F�KMWJ|�½�TV~_F"IMTUWi¦�\Xg&Y�abHJ\LKMFXQnTJ�.KkDdF�~_TUTVO�gdD�H¤�JF:Ff�VF�O9~�HJQ�F�KkDdFX]bI�¢�Hh�0KkT_G�HJILKMD�|
A��ÕyJu¡�<y:]^\EKkD�F[c�a^`�IkHJaÃTP���.yJuiqfg���HPKM]bO0�7TVI��k½�FXH���|ESRTV\LK�~�HJIM]bH�D�H¤�JF:W�]bILWX`�abHJIETV`dKMab]bOdFX\�]bO�Qd]bWhH{Kk]bOdl�KkD>HPK
KkDdF��RHJILF�W�TVO@KiHJ]^O�FXQRY@�nFXO�TJIM~_TV`�\�]b~_c>HJWfKEWXIMHPKkF�IM\Xg&WXHJaba^FXQÕ�Øx��dyUofs��iy{zf�Ørdzf|�BEDdF:]^~�c>HPW�KE¢�HJ\
\LT�c2T¤¢�F�IL�7`�a
KkD�HPK�KkDdF�WXIL`�\LK"¢�HJ\"IM`dcdKk`�ILFXQ.KkTpHJaba^T�¢�TJ`dKMÝ>T¤¢�\"TJ��~�HJlV~�Hd|
BED�Fm\MTVa^]bQ�] �>FXQ9~�HJlJ~�H_lV]^�JFX\�~�HJIM]bH_KMD�F
Q>HJIL¦0HJc�c2FhHPIkHJO�W�FJ|
ACBED�F"�<HJIL\M]bQdF�TP�6KMD�F:SNT�TJORD�HJ\E�7F�¢�FXI�~�HJILF��7TVIM~�HPKM]bTVOpY2FXWXHJ`�\LF:TJ�ÐH�KkD�]^Wi¦JF�I�W�IM`�\$Kh|
A!�Ñc2FXIL]bTUQ9TJ�"�LD�FhHh����Y2TV~�Y�HJIMQ�~_FXO@K#��TUWXWX`dIMIMF�QÕHPK}�d| � KkTp¶�Y�]ba^ab]bTJOn�JFhHJIL\"HJlVTd|�SNTJ\LK"TJ��KMD�F+W�IkHPKMFXIL\
¢�F+\MF�F+¢�FXIMF��7TVIM~_FXQRKkT¤¢�HJIMQ9KMD�F[KiHJ]^a«g&HPK
aeHPKMF[D�FhHh���9Y2TV~�Y�HJIMQ�~_FXO@KX|EBED�F+~�HJIMF[�7TVIL~�HPKM]bTVO0KMT�TV¦0cdaeHJW�F
HP�ØKMFXI�KkDdF�DdFhHh���nYZTV~+Y>HJIMQd~�F�O�KX|
$&%�' ;�ÅJ?�Ám;>=)( ?¤*4,�¾};�¿¤?�*
A+*t~_c>HJWfKEWXIMHPKkF�IM\EF¡ d]^\LK�TVOnG�HJI$KkDnHJ\�¢�FXa^a«gdHJa^KMD�TV`�lVD�~�HJO@��D>Hh�VF[YZF�FXOnFXIMHJ\MF�QnY��p\M`�I$�<HJWXF[HJWfKk]j��]jKk]^FX\�HPO�Q
FXILTV\M]^TVO�|�BED�F�~_F�KMFXTVIL]^KkF�\
KMD>HPK�Dd]^K�¢�HPKMFXI�¢�]baba�O�TPK�c�ILT�Q�`dWXF�W�IkHPKMFXIM\�| ��¥ ��WXIMHPKkF�IM\}TJO.G�HJILKMD�D>Hh�VFmY2FXF�O
WXTJO,�>IM~_FXQ�|
A BED�F"~�FfKkF�TVIM]jKkF�]^~�c>HPW�K�KMD>HPK��7TJIM~_FXQ�KMD�F"WXIMHPKkF�IEHPK�SNF¡ �]bWXTd��\�-�`�WXHPKiHJO0c2FXOd]bO�\L`�aeH�~�Hh��Y2F�IMF�\Mc2TVO�\L]bY�a^F
�7TVI�KMD�F[Ff UKk]^O�W�KM]bTVOnTJ�6Q�]bOdTV\kHJ`dIM\X|
$ =Z?¤,�¿.�</&¿{Á
A BED�F/�>IL\LK�WXa^`�F�KkT0KMD�Fm\LKMIM`�WfKk`�ILF�TJ��KMD�F_G�HPILKkDÕ]^\"]^Kk\�H¤�JFXIMHJlVF�Q�FXOd\M]^Kt�Jg ¥ | ¥ l��{WX~_�hg�¢�D�]bWiD�]b\"~+`�WiD
D�]^lVD�FXI�KkD>HJO0KMD�F�H¤�JFXIMHJlVF[Q�FXOd\M]^Kt�pTJ�4\M`�I$�<HJWXF[IMTUWi¦�\Xg>]^~�c�aj�U]bO�l�KkD>HPKEKMD�F[G�HJILKMD���\�W�FXO@KkF�I�~�`�\LK�D�H¤�JF[~�`�WiD
D�]^lVD�FXIEQdFXO�\L]^Kk]^FX\�|
A ¹ D�F�ORKMD�F:]^O@KkFXIL]bTVI�TJ��Hmc�abHJO�FfK�]b\E\LKM]ba^a�]bORHmab]^ÖU`d]bQp�7TVIL~NgUKkD�F[D�FXH¤���n~_F�KkHJab\E\L]bO�¦�KMTmKkD�F[WXF�O@KkFXI�`�O�QdFXI
KkDdF_�7TVILWXF�TJ��lVIkHh�U]^Kt�ÕHPO�Q�KMD�F_ab]blJD�KMFXI"~�HPKkF�IM]bHJa6Ý>TVHPKk\[KkTnKkD�FmKMTVc ± \M`�I$�<HJWXFh²f|pBEDd]b\[c�IMTUWXF�\M\�]b\[WhHPababF�Q
�J� 0�qfukqfr>sÎ�<yJs<�«v{r>|1*tILTVO�g�KkDdF�~_TV\$KEWXTV~_~_TVO0~�FfKiHJaÎgd\L]bO�¦�\EKkTmKkDdF�W�FXO@KkF�I
TP�4KMD�F�G�HJILKMD9HJOdQn�7TJIM~_\�KkD�F"W�TVIMFP|
ACG�HJI$KkD�Ö�`>HJ¦PF�¢�Hh�VF�\Xg2TVIE\MF�]b\M~_]bW�¢�Hh�VF�\Xg2HJIMF[`�\LFXQnKkT�c�ILTVYZF�KMD�F[]bO@KkF�IMO>HPa�\LKMIM`�WfKk`�ILF:TJ�4KkDdF[G�HPILKkD�|�B�¢�T
Kt�UcZF�\"TJ��\MF�]b\L~�]^W�¢�Hh�VFX\�HJILF+`�\LF��7`�aÎÆEKkD�F2�2u¡�Øx_yJu¡§43�yJÚJq ± µ ¢�Hh�VFh²[HPO�Q9KkDdF�z¤qioiv{r2�@yJu¡§
3�yJÚJq ± ½n¢�Hh�VFh²f|
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BED�F µ ¢�Hh�VFm�U]bYdIkHPKMFX\}KMD�FmIMTUWi¦9Y>HPWi¦�HJO�Q��7TJILKkDÕHPabTVO�l�KkD�FmQ�]^IMF�W�Kk]^TVO�TJ��KMD�F+¢�H¤�JFJgÃ¢�D�]^abF+KMD�F_½N¢�Hh�JF
�U]bY�IMHPKkF�\�KMD�F}ILT�Wi¦�c2FXILcZF�O�Q�]bW�`�aeHPI�KMT:KMD�F
¢�Hh�VFJ��\�Q�]^IMF�W�Kk]^TVO�|�½m¢�Hh�JFX\�HJO�Q µ ¢�Hh�VF�\�D>Hh�VF}Q�]^�ZFXILFXO@K�\LcZF�FXQ�\�|
BED�F�]bI[\Mc2FXF�Q�\+Q�F�cZF�O�QºTJO�KMD�F�~�HPKMFXIL]eHJaÎg�Q�FXOd\M]^Kt�Jg�HJOdQ�KMFX~_cZF�IkHPKM`�IMF�\�F�O�WXTJ`�O@KkFXILFXQ HPabTVO�l0KMD�F�c�HPKkD�\�|
BED�F+HJIMIL]^�PHJa�KM]b~_FX\�TJ�ÐKMD�F+TJIM]blJ]bO>HJaÎgdILF�Ý>F�W�KkF�Q�g�HPO�QNILF��7IMHJW�KMFXQ�\LFX]b\L~�]^W"¢�Hh�VF�\"HPK�~�HJO@�nQ�]^�ZFXILFXO@K}\$KiHPKM]bTVOd\
HJILTV`�O�QnKkD�F�G�HJI$KkDnWhHJORY2F�`d\MFXQRKkT_HJO>HPa^�UÌXF�KMD�F[]bO@KkF�IM]bTJIE\LKkIL`�W�KM`�IMF[TJ�6KkD�F�G�HJI$KkD�|
A ½p¢�Hh�VF�\}WXHJO�O�TJK�c>HP\M\EKkD�ILTV`�lVDRab]^Ö�`�]bQ�|�½�]bO�W�F"O�T�½0¢�Hh�VFX\
WhHJORc�ILTVc>HJl@H{KkF�KkTmKMD�F[TVc�c2TV\M]jKkF[\M]^Q�F"TJ�4KkD�F
G�HJILKMD�gZKMD�F�G�HJI$KkD�~+`�\LK
D>Hh�VFmH�ab]bÖ�`�]^QNW�TVIMFP|
BEDdF�WXF�O�KMFXI�TP��KkD�F:ab]^ÖU`d]bQRWXTVILF+D>HJ\
\M`�WiDÕH�D�]blVDNc�IMF�\M\L`�IMF
KkD�HPK�H_\LTVab]^Q0WXTVILF[]b\��7TVIL~�F�Q�|
A BED�F+a^]bÖ�`�]bQnW�TVIMF�D>HJ\}H_D�]^lVD�F�I�KMFX~_cZF�IkHPKM`�IMF�HPK�KkD�F�Y2TJKMKMTV~N|�BED�F+DdTJK}a^]bÖ�`�]^QRD�HJ\
a^T¤¢�F�I
Q�F�O�\M]jKt�NHJO�Q
WhHPO9IM]^\MF"KkT_KkD�F[KkTJc9HPK�a^T�¢�FXI�KkF�~�c2FXIMHPKk`dIMFJ| �}\�]^K�WXTUTVa^\Xg&]^KE�<HJa^ab\EY>HPWi¦RQdT�¢�O9HJl@HJ]^O�|�BED�]b\�WX]^IMWX`daeHPKM]bTVO0]^\
WhHPababF�Q0WXTVO@�JFXW�KM]bTVO�|
A *tIMTVOº]b\�H�lJT�TUQºF�abFXWfKkIL]bW�W�TVO�Q�`dW�KkTJIXg�]bO�¢�D�]bWiD F�abFXWfKkILTVO�\�WXHJO ~�T¤�JF��7IMF�FXa^��HJ~_TVO�l�HPKkTV~_\X|NBED�F
WX]^IMW�`�aeHPKM]bTVO�TJ�Ð]^IMTVO�g�TVI�KkDdF�W�TVO@�VF�W�Kk]^TVO9]^O0KkD�F[ab]^Ö�`�]bQpW�TVIMFPg>lVFXOdFXIkH{KkFX\
Hm~�HPlVO�F�KM]bW �>F�abQ�|
A BEDdF�G�HJI$KkD���\+\$KkIM`dW�Kk`dIMF�W�TVO�\L]b\LKM\+TJ�(g��7IMTJ~ËKkD�F_WXF�O�KMFXI:TV`dKt¢�HJIMQ�\�Æ�KkD�F_]bILTVO�\MTVa^]bQ�WXTVILF ± KkD�]^Wi¦UOdFX\M\
Ò � g � �V�_¦�~�²fg�KMD�F:]^IMTVOna^]bÖ�`�]bQ0W�TVIMF ± Ò � g � �V��¦�~p²¡g&H_O>HPIMIMT¤¢ KkIkHPO�\M]jKk]bTJORÌ�TVO�FPg&KMD�F�~�HJO@KMabF ± Ò � g ÉJ�V��¦�~p²¡g
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