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:<;=:�>@?BADCFE%GIHKJ4L8?FMKNPORQTSVU8J8Q4W+?FXZY[Y[OKS\;�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; ^
:<; �`_bacJ%A4d<e2JBHKJ ;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; f
:<; g h6i+MjYDOKQTS]k%C%lRmnY[O]Y[oFlcpI?FJ4L8Y[i[MjY[OKQqSrQTY[p%sct<lcJ%e!uvJ%S<L+e2OwHKJFEBJBHxQqU8drU%?BOKQTY+HcyIHcGIHRJ#;�;];�;];�;�;];�;�;�;];�; z

{}|1~D*8-2()��*<� �8�
�8;=:��@HcOwHcOjace!Q lxQTY[HcQvU8C\>�tIHcyBe2JBHKJ�;�;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�:Pg
�8; �`��G�lPHcOwHPOKaPe!Q lxQTY+HxQvU%C1J%tIHcyBe2JBHKJ�;�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�:xf
�8; g`��Y[p%sct<lcJ%e!u�J\�V�8��U8J8Q����8�r;V;�;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; �<�
�8; � �V�8�#e2O��,��U8Q lcd<YDOKQTS};];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; � �

�8;T^}��Y[p%sct<lcJ%e!u�J\�,�����8��U%J8Q2���8� ;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; �I�
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g+;=:�¢�J%lcp<lxQqU8MjS]OwU8A4acCBYDOKQTS]U8J8Q�p8Q4W+?<XZYDY[OjS]HKp%tFS£;�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; �Bf
g+; �`¢�J%lcp<lxQqU8y<HPG<HKJ�W+?FmZY[Y+XZl¤HjmZl¤J%t<HKp%e2CFHKmZl¥;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; �<¦
g+; g¥¢]?FORQTY+HcyIHcGIHKJ§U8J%lcp<lxQvUBXZl¤W+?<mZYDY+XZl¨U8CFHKm/JBkBy\JFkB?FMKSVk%acCBNcOKQqS©;�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�g[:
g+; � ª)p\«6d<e2e2J�¬ >VlPHR?BG<YDG<S�U%J8Q�e2GU8J%lPpFlxQqU8MjS]W+?FXZY[YDOjS®;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�gFg

¯¥|\�4��-25+�°$±()7!�����²�/³1´�µ�¶ ��¡
�[;=:�·Vy<HPO]MjlcJ¸���8��J%lcJBW[lPmZacu�¹cOKQ�U8Ojlcd§d§CFk%OKQ�acG¨W[?<XZY[YDJº;�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�g%f
�[; � h6i+MjYDOKQTSrQTYDp%sPtFlcJBe!u�J%SVW4QvJ\W+?<XZYDY[OjS]U8J8Q�J%tIHcyBe2JBHKJ4;'»�OwXZacG<e2J\¼�½%¾+¿�À=ÀvÁ%�@ÂRÃ,Ä8Å8Â�;�;];�;�;];�;�;�;];�;�gFz
�[; g`ÆZ?BJBiDQTY+HKpBk%p8uqG<YDG¨���8�Ç;�;�;�;�;];�;];�;];�;�;];�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�B�
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^8;=:Ó¬ Æ'lcJ%S]HPacyBkBp%S�k%OjaxQ W[acJ%ADdFS�JBkB?<XZlrJ%axQ Ô�e2G<HcQvU%XZl¤OwU8A4acCBYDOwmZlÓ;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�Bg
^8; � Õ�axQTY[e2y%S�ÖKÄ<×BØ,ÂKÙBØÛÚÜÃ²ÂKÂ]W[acJ%e2e2JBHcQvU%XZlrU8J8Q�HjmZl�W+?FmZY[Y[XZl¤HKp%tFS�;�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�F�
^8; g}¬ Æ'lcJ\OjlcsxQ�JBA4Mjacp<l¨k%JBacC%scOKQ W[e2J�e2O�kB?FdFaPGJBkBy%scOKQ�NcG¨;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�%^
^8; � Õ]Q�U8J%lcp<lxQqU8MjS�W+?FXZY[YDOjS�OKu lPJ8Q4U8J8Q2ÖjÄF×BØ,ÂjÙ%ØÛÚÜÃ²ÂKÂ�;�;�;];�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�8f
^8;T^`ª)p\J%t<HPy%e2JBHKp�e2O�Y+HKp8uqEBJ�ÝßÞZà[á,¾��VÄxâ)×Ò�@à8Ø²Ä<ã�äxØ²Ä<×Då1;�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�;È�B¦
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^8;qf}ª)p\«6d<e2e2J�¬ >VlPHR?BG<YDG<S�WDQvJ1ÖjÄF×FØ²ÂjÙ%ØÛÚÜÃ,ÂRÂ]W+?<XZYDY[OjS<L+U8J%Q�G§OjA4J%ace2pIW[dHKp%tº;�;];�;];�;];�;�;];�;�;�;];�; ^ �

� .1027+��7+� ��� �,()-D*B&4*F� 9D�
�+;=:���k%pI?Fp<WDuTY4Qve2OjS�Y[tFlcJBaPHcd<YDOKQTS�U%J8Q2J%lcJ%scaPp%e!QvU8C¸Y[oFlPp<?FJÒ;�;�;];�;];�;];�;�;�;�;];�;];�;];�;�;];�;�;�;];�; ^<g
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H 5+����()-2� �D¶ Ý >@?BADCFE%GIHKp8åIKJMLONQPSRUT&V OKu lcJ8Q!MKlPJ pBkBp8QTp%scdIk%pIHcO�e2G�U8Ojlcy¸k%OwkBOKaPJ%YDe2Mjlcp\Y[oFlcpI?Fp4LDHKp%t�pFk%p8uTp%tHKJ1Y[HKp8QTi+OKu�J\pFlcpBe2C%¹cp%t<e2ODWYX[Z PSV\J^]
d`_ba N ZcZ ]dT&] ;
e �258�gf8�<����()� �D¶ ª)pihkj ] hklnm<o ]bJOLMNpPSRUT&Vrq1srtvubwYxQy{z ; ��kByÒe!u�J�Mjlclcp%Q�J�J%tIHcy�OKu lPJ8Q�HKpÒkB?FMjpFl§OjlcscQ�J%ADMKaPpFl¸JB?FA4CF�
EBG<HKp4;¬ Æ±lPJ%S§?ByIW[p%SOKu lcJ8Q y<HcQ J%t<HPy�ORu lcJ8Q�HKp�JB?BADCFEBG<HKpÒk%pBt i+acG<Y4Qve2pBk%p8QvOKuTHKJ8Q�Y+HKp%t<S§YDG<e2OjaxQ lPp%oFSt<kBp<?Fp<WDQTY+HcMjS<;§Õ
Y[GFe2J%lRHxQvU%y<HPOKaPp%SÛy%e�mZSÛ?Fy<W[p%S6ORu lcJ8Q8yIHxQBHKp q1s e�kBp%acOKu%lcJ| | e!Q�e2GRÔ�ORu~}�}IJBkBp<HPOj?FOjYDe2JFHxQvU%C�pBk%p8QTp%sPd<kBp<HPO'CF?F?FprJB?BADCFEBG<HKp4;
ª)p�HxQ2Y[GFe2J8u lcOKQ2J%t<HPy¸Oj?<k8uv¹cp%t<e2O�lPJ¸WDu lcOKQ!NPOjU%CxÔ�J%acp¸J%aPW[yIHcOjacJ4;
e �258�gf8�<����()�#{2¶ ª)p JB?FA4CFEBGIHRp q1�S�Bt�u[�*x��@x��7x[�Q�[�Qx���x���x\��xQ�Q�[�px\��x[�Q�[��z k%OjaxQv?FJ%e4EBC%lcOKQ y<?FJ HKJ WDaPC%e2e2JBHKJ U8J%Q
Y[GFe2OKu�J¸Y+HxuvNcGFS]HPGFS�Æ'?<?FGFlxQqU8d<S�W+?FXZY[Y[J%S<;
H 5+����()-2��{2¶ Ý «6MjNcGFå�����^R k%C%lRm�JBkBy\MjlcJ¸JB?FA4C<E%GIHKp q ?FMjW[OwHKJ8Q4e!QvJ\kBOjkBOjacJ%Y[e2MKlPGJBU8pI?Fp%tPÔ2uvJ

�it������Q�[���c�
W[acJ%e2e2CBHjmZl �c���`q L[OjlcscOji+p%e2MjlPmZS�U%J8Q�U8OjlcdÒÝ scG<?[;+e2O�� t�w åj;
Õ J%axQ Ô�e2y%S���  w ?FMwWDOwHKJ8Q¡Z�¢Um Vk£ HcG<S�?FMKNPGFS � U%J8Q2YDt<e4E%pI?Bu�¹cOwHKJ8QDe2O¥¤ � ¤q;
¦ U8Ojlcd¨?BMjNcG§Y[t<e4E%pI?%uv¹cOwHKJ8QDk%CBlPHKJ�e2O�HKp\�R;
��O q¨§ Y[tFe4EBp<?Bu�¹Pp%tFe2O)HKp¸YDo<lcpI?Bp¸yI?FmZl�HjmZlr?BMjNcOwmZl�k%C%lRm�JBkBy¸HKp¸JB?FA4CFEBGIHRp q ;

e �258�gf8�<����()�n�2¶ ¦ª© t�wYy[wUy OKu lcJ%Q!e!QvJ�?BMjNcGkBC%lPmnJBk%y�HKp¸sctFJBsxQvU8y¸JB?FA4C<E%GIHKp q1s L[e2O�e2dIU8p%S¥¤ © ¤ t¬« ;
H 5+����()-2���!¶ Ý _!?FXZY[YDJ%å
� Q�J,_ JU WYW ]r® kBC%lPm/JBk%y§MjlcJ¸JB?FA4C<E%GIHKp q OKu lcJ8Q�MjlcJ�pFk%p8QTp%scdIk%pIHcO)Y[o<lcp<?Fp4L%kBOwk%OjacJ%Y[e2Mjlcp§dCFk%OKQ�acpDL%?BMjNcOwmZl]kBC%lPm
JBkBy¸HKp q ;�¯ÛS�Y[tFlcdRÔ4mZS]Y+HKJ\e2JcÔ�GFe2JBHcQvU8C¸e2OD¤ ® ¤+Y[t<e4E%pI?%uv¹cp%t<e2O)HRp<l�kB?FGPÔ�CBaxQ Ô�e2p§HPGFS ® ;
e �258�gf8�<����()� ¯b¶ ª)p U%OKlPy Y[o<lcp<?Fp�° JBkBp<HPOj?FOKuÛe!Q�J W+?FXZY[Y[J kBC%lPm JFk%y pBk%p%QqpBscd<kBp<HPO1JF?BADCFE%GIHKp q kBp%t�Ô�J HKp
p<lcp%e2C%¹cpBtFe2O*m<±b²³¢G_ JY WYW ] ;
e �258�gf8�<����()��92¶ >Vl OKu lPJ8Q q MjlcJ JB?BADCFEBG<HKp�HcyIHcOxLbU8JBHKJ%i+acG<Y[HcQvU8C4L�Y[tFe4EBp<?Bu�¹Pp%tFe2Ork%CF?%Q�e2O q HcG W+?<XZYDY[J kBC%lPm
JBkBy HKp q kBp%t\JBk%pIHcOw?FORu HKJ8Q!JBk%y�yI?FOKS�HcQqS¨sct<lcJBHcMjS¤?BMjNcOKQTS¨e2O¤JBU8acQqEFXZS¨MjlcJÒW[acC%e2e2JDL2HRp�uvsxQTp�scGI?D;DHRp�JF?BADCFE%GIHKp e2O
e!u�J\Mjlclcp8QvJ4;
e �258�gf8�<����()� �2¶ ª)p Y[o<lcp<?Fp q¨§ y<?<mZl�HjmZl\?FMjNcOwmZl¸kBC%lPm JBk%y�MjlcJ�JB?FA4CFEBGIHRp q OKu lcJ%QZGi´ J ¢Qa Rµ£ W+?FXZY[Y[J kBC%lPm
JBkBy HKp q ;�_�Q�JÒpBkBp8QTp%scdIk%pIHcO q J%tIHcd\OKu lcJ%Q�e!Q�JÒCFk%OKQ�acG¸W+?FXZY[Y[JÒk%p%t�k%OjaxQvMji[OKQ!mZStIk%pIW[?<XZY[YDOjS¸ÝßtIk%pBYDo<lcpI?BJ8å)yI?BOjS
HxQTS�W+?<XZYDY[OjS]k%C%lRm�JBkBy¸HKp q ;
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e �258�gf8�<����()� ¡2¶ ª)p/Y[oFlPp<?Fp�� y<?<mZl�HKmZl OwkBmZlco<e�mZl�k%p%t Oje2ADJ%lxu�¹PpFlPHKJ8QÛHKp<l HPG<?FOjADmZlxQqU8y U%JBHcCB?FpIWDp ¢�aPd<HPGFS
HKp%t �<�<�<g\JFk%pIHcOw?BOKu!e!Q�J W+?<XZYDY[JÒk%CBlPmºJBk%y1HRp JB?BADCFEBG<HKp q1�¡� HjmZlW[acJ%e2e2CFHKmZl§U%J8Q�Y[GFe2OKuqmZl�Y[Hcu�NcG<S¤HPGFS¤Ow?F?FG<lxQq�
U8d<SW+?FXZY[Y[J%S�ÝßtIk%pcÔ�MjHKp%t<e2O¤OKsRX�yIHxQ scOjl1i+acG<YDQ�e2pBkBp8QTp%oFlRHRJ%Q�k%p%tRÔ�OjlcC�W[acC%e2e2JBHKJ�HKp%t ?FJBHxQ lxQvU8pBoÒJB?FA4JFEBd<HKp%t1Y[HKp<l
U8JBHPCB?Fp<W[p8åw; ¦ � OKu lcJ8Q2e!Q�J¸k%Owk%OjacJBYDe2MjlcG¨JB?F?FC�e2OwW[CB?BG¨W[?<XZY[YDJ4;
e �258�gf8�<����()���2¶ ª)p¸Y[oFlcpI?Fp

� t�� © �,q §s� �!#" �%$  ¤ © ¤ t " s�&
OKu lcJ%QDG�W+?FXZY[YDJ¨y<?<mZl�HjmZl]sPtFJ%scQvU%XZlV?BMjNcOwmZl]e2O)e2dIU8p%SÛkBp%trORu lcJ8Q8HcMw?FORQTprHcOwHcaPCBW+mZlcp4; ·Vacp%ADJ%lPXZS�kBacyBU8OKQ HKJ8Q%WDQ�Je!QvJ
CBkBORQvacGW+?<XZYDY[J4;
e �258�gf8�<����()�('!¶ ª)p YDo<lcpI?Bp ®�) y<?<mZl¸HKmZl\?BMjNcOwmZl\HRpBt q1s e2O§e2d<U%p%S�JBU8axQTEBXZS " L�yBk%p%t " ORu lcJ8QZMjlcJ%S�A4t<YDQvU8y%SJ%axQ Ô�e2y%SIL+OKu lcJ8Q2e!QvJ\kBOjkBOjacJ%Y[e2MKlPGtIk%pIW[?<XZY[YDJ§HKp%t q¨§s ;
* |1����&2��&��[¶�+ aPORu HPOVHKp,¤ ®�) ¤v;Z>Vl�, ) OKu lcJ8Q2G§tIk%pIW+?FXZY[Y[J§HRpBt q §s k%pBt§JBk%pIHcOw?FOKuTHKJ8Q[JBk%y�yI?FOKSVHxQTS�?FMjNcOKQqS�e2O�e2dIU8p%SHKp�k%pI?Bo " L8EBacOKu HcO@HRp,¤ , ) ¤q;
* |1����&2��&n{�¶ ·Vy%YDOjS�?FMjNcOKQTS]e2d<U%p%tFS9� tIk%CBaci+p%tFl�kBC%lPm/JBk%y¸MjlcJ\JB?BADCFEBG<HKp�e2O " W[acC%e2e2JBHKJ.-
e �258�gf8�<����()�Ç�0/!¶ >VSÒOKu lPJ8Q q�1 HRp JF?BADCFE%GIHKp k%pBt JBkBp<HPOj?FOKu HRJ%Q±JBkBy HRJ W[acCBe2e2JBHKJ HRpBt ?FJBHxQ lxQvU8pBo JB?FA4JFEBdIHRpBt[L
e!QvU%acC�U8J8Q�U8OjA4JF?BJ8uvJ4L2HKJ�scOwU8J%sxQqU8C324G<A�uvJ4LbYDG<e2OKu�J�Y+Hxu�NPGFSIL�kBJ%acOjlwÔ�MjY[ORQTSIL!JBW+U8oI?BOjSIL�HKpFl J ±Qj^m<o¸Ý á
4[äFÖjÂPå�i+J%acJBU%HPdFaPJ
Ý lcJ�e2G¸YDtIW[i[MjOwHKJ8Q�e2O�HPGFlU%OKlPd¸?FMjNcG¸�wåwL�HKpÒi+J%acJBU%HPdFaPJÒJB?<?BJBW[d<S]W[acJ%e2e2d<S1Ý ÖRäIÃ²Ã,¿ ä �FÂ�Ã,ÂKØ,à+Ã²×DåwL4U8J8Q!W[OKlcQvU8CÒyI?FJ1HKJ
Y[oFe4EBp<?FJ�k%p%t�Oje2A4JBlxu�¹cp<lPHKJ8QZYDO¸MjlcJ YDoIW[i[aPpFlcp kB?FG<U%HPacpI?ByIWDQqp�tIk%pI?Fp<WDQTY[HPd[;1>Vt<HPy HKp JB?FA4C<E%GIHKp p<lcp%e2C%¹POjHKJ8Q�U8J%Q
JB?FA4CFEBGIHRp���576�8
8
9x;¦ W+?FXZY[Y[J ®;: OKu lcJ8Q!OwU8OKu lcp¸HKp Y[oFlPp<?Fp¸JBk%y¸?BMjNcOKQTS�HKp%t q¨§1 k%p%t§JFk%pIHcOw?BpBoFlrY[tFlPHKJBUBHxQvU%C1Y+mZY[HPC1kBacp<W[acCBe2e2JBHKJY+HcG]W+?FXZY[Y[J¨k%aPp<W[acJ%e2e2JFHxQTYDe2pBo<6®;F>�l�scOjl�OKuTY[HPO6W[lPXZY+HcOjS)HcG<SÛW[?<XZY[YDJ%S@J%tIHcd<SÛJB?<?FC¤U8CFk%p8QvJ%SÛCB?<?BG<SILFe�kBp%acOKu HcO±lcJ
p%axuTY[OwHcOÛHcG<l]J%lRHxuTY[HKp8QTi+G]W+?FXZY[Y[J4;�¬ Æ'lcJkBacy<W[acJBe2e2J¨?Fp8QvkByFl�scOjl]OKu lcJ8Q+Hxuqk%pIHcO)CB?<?Bp¤JBkBye!Q�J¨?BMjNcGrY[O)MKlPJU8JBHPCB?F?FGI?Bp
JB?FA4CFEBGIHRpD; >Vl J%tIHcy�NcOjlxuv¹cOKQ�lcJ Ô�t<e!uTYDpBtFe2O�yIHxQ�U%J8Q�p8QVi+J%acJBU%HPdFaPOKS JB?<?BJFWDd<S�W[acJ%e2e2d<S�EBaxuTY[U%pFlPHKJ8QVe2MjYDJ�Y+HKp
JB?FA4CFEBGIHRpDL%U8J8Q�C%aPJ1e!QvJ¸?FMjNcGHKp%t ®�1 e�k%p%aPORu�lPJ\kBOKacQ�Mji+ORQ4HKJ�W[acC%e2e2JBHKJ¸Ojlcy%S]pI?FyBU%?FGFacpBt¨J%aPi[OKuTp%tU%ORQve2Mjlcp%t+;
ª)p ® : OKu lcJ8Q e!QvJ CBkBOKQ�acG W+?<XZYDY[J J%A4p%o scOjl1tIk%C%aPi[OKQ�C%lRm�y%axQTp Y[HKp�e2MwW[O,Ô�pBS�OKlPy%S§Y[tFlPHKJBUBHxQvU%C Y+mZY+HRpBoÒk%acpF�

W[acC%e2e2JBHKp%SIL8U8J8Q�CBacJ1tIk%CBaci+p%tFl�CFk%OKQ�acJ�HPMjHKp8QvJ4;
H 5+����()-2�Ò¯b¶ ÝÑh6tIW[U%y<?<?BG<Y[G¤?FMjNcOwmZlBL8k%acycÔ�OKe2J�U8J%Q!Owk%u Ô�Oje2J§?FMKNPGFSRå
>Vl ��tF���c�Q�[���>= U8J8Q �`tF� ���Q�Q���O� OKu lcJ8QDscoFp¨?BMjNcOKQTS)k%C%lPm JFk%y¨HKp§JF?BADCFE%GIHKp q e2O@e2dIU8G�? U8J8QU� L%HcyIHcO@p%acu�¹cp%t<e2O
HcG Wgj{_Ym o JdJgR W R Ý ÖKÄ<×[ÖRäxØ²ÂK×[äIØ,¿=Ä<×Då �¡� lcJ1OKu lcJ8Q2G?FMKNPG

�¡� t����c�Q�[���>=9�g�c�Q�[���O� x
k%pBt§Mji[OKQ�e2dIU8p%S�HKp¸CxÔ�acp%QqY[e2J�HjmZl¨e2GIU%XZlB;
� Q�J ?FMjNcG�@ ?BMwW[OwHKJ8Q�´�aOoBAd±&Z ] ÝC4+Ã²ÂED+Ù[åVe!QvJ%Sr?BMjNcG<S � J%l§tIk%C%aPi[OKQ2?BMjNcG � HB; X); � t @ � ;�Õ�e2p8uvmZS¤GF@ ?FMwW[OjHKJ8Q±[´HGIAd±pZ ] Ýßá�àKJ§Ù[å®HPGFS � JBl¨tIk%C%aPi[OKQ � HF; X); � tF� @ ;
ª)Mw?BpBS<L[e!Q�J\?BMjNcGL@ ?FMwW[OjHKJ8Q�tIk%pI?FMKNPGHcG<S © JBltIk%C%aci+p%t<lr?BMjNcOKQTS � LDU8J8Q � L�OjlcscOji+p%e2MjlPmZSrU8OjlcMjS<L+HcMwHKp8QvOKS�XZY+HcO© t�� @ � ;

e �258��*B��5B&2��&��[¶ ·Vacp%ADJ%lPXZS¤QTYDi+o<ORQ4kBC%lPHKJ � � t � � tF� L+WDQ�J�U8CxÔ�OV?BMjNcG � ;
Æ±u lcJ%Q!ADJ%lcOjacy\y<HcQ2e!Q�J�?BMjNcGe2O�e2dIU8p%S�� MKi+OKQ�JBU8acQqEFXZS��NM y k%acpxÔ�Mje2JBHKJ§U8J%Q�CB?F?FJ�Hcy%Y[J¸Owk8Q Ô�MKe2JFHRJD;
ÆZk8uTY[GFS G/Y[tIW[U%y<?<?BG<Y[G ?BMjNcOwmZl OKu lPJ8Q�e!Q�J/k%acC%NPG/e2G J%lPHcQ�e2OwHKJxÔ�OwHxQvU%d[L@J%ADp%o J%l ��t wUy U8J8Q � t wdw HcyIHcO�¡� t�wUybwdwPOt�w^wdwYy¨tF�S� ;

e �258�gf8�<����()�®�D�D¶ >�l q t uBQOxSRkx
Tbz HcyIHcO]GYDtIW+U8y<?<?FGFY[G¤HjmZlr?BMjNcOwmZl QKRUT U8J%Q RVR OKu lcJ8Q2G?FMjNcG Q0RETVRER ;
e �258�gf8�<����()�#�8{2¶ ª)JÒkBacpxÔ�Mje2JBHKJ HcG<S?FMjNcGFS QKRUTEW Ý scOjl\Mji+OKQ�YDG<e2J%YDu�J�Y[O¨kBp8QTpÒJB?FA4CFEBG<HKpÒsPp%t<?FOjoFpBtFe2OKå)OKu lcJ8Q�p%Q
?FMKNPORQTS�� xXQOxXQKRkx
QKRUT{xXQKRUTEW ;�ª)J1Owk%Q Ô�Mje2JBHKJ§OKu lPJ8Q2p8Q�?BMjNcOKQTS QKRUTEWOxXRUTEWOx
TVWYxXWYx �R;
Y�Z#[ \^]`_Eab\VcedSf gVh�[ \�ikjVl7m`nojepVqsrstvuxwywzh�f aX\e[#{|aX\~}����S�B���S����\Va
]X[ �B]�ief �B[ �B_E���S�E�7ab]���ab���U�HgV�S�E��a��Vie��\ea
\e�H{|d
\e��h��V\ed
\V�V�VaX�3�B]�ie�U�

\VdS[ ����iV�U�s�X���`�E�e�. ¡ib}����S�B���S���~\V�S]X��\EcviS�EiV����h�f ]�\v[0�B¢E��h|dX\���h£�S�Eie�U�s]�iV�U���S�eiS�EiS¤�[ �B]
{|�



��� �#� � ���N��� � ��� � f
e �258��*B��5B&2��& {2¶ >�l��1OKu lcJ8Q[WDaPC%e2e2J�Ojlcy%S�JF?BADJFE%dIHKp%t q HcyIHcOVYDt<e4E%pI?Bu�¹cp%t<e2O)Owk8uTY[GFSVe2O��¸HPG¨W+?FXZY[Y[J¸kBC%lPm JBkBy
HKp q k%pBt¨k%OjaxQvMji[OKQ�e2y<lcp\e!Q�J¸?BMjNcG+L%HcG§?FMjNcG��2L[k%pBtMji+ORQ�e2y<lcp\MjlcJ\W[acCBe2e2J4;
H 5+����()-2��92¶ ÝÑh6tIW[U%y<?<?BG<Y[G¤W+?<mZYDY+XZlxå
>Vl ®K�kx�®�s OKu lPJ8Q2scoFp�W+?<XZYDY[OjS]k%C%lPm/JBkBy¸HKp q pBaxu�¹cpBtFe2OVHcG§Y[t<W+U8yI?<?BG<YDG ®1�p®�s J%tIHPXZlrlcJ\ORu lcJ8Q2GW+?<XZYDY[J

®1�&®�s9t u����  �,�3®K�kx	� �3®�s{zd�
>@k%pIHcOw?BOKu HKJ8Q!scG<?[;�G ® � ® s JFk%yÒyI?BOjS�HxQTS¤?BMjNcOKQTS�k%p%t¸k%acpFU8o<kFHKp%tFlrmZSY[tIW[U%y<?<?BG<Y[G�e!Q�J%S¤?BMjNcG<SrJBk%y HPGFl ® � e2O¤e!QvJ
?FMKNPGHcG<S ® s ;
Õ�axuv¹cp%t<e2O�Owk8uTY[GFS ®�
�t u � z U8J%Q L8WDQ�J ��  y L ® � t�®�®�����\® ÝßY[tIW[U%y<?<?BG<Y[G¤HPGFS ® e2O�HKp<l¤OjJ%tIHcy§HPGFS�� ADp%acMjSPåw;
ª)Mw?BpBS�p%axuv¹cp%t<e2O

® § t ��
)�� 


® )
U8J8Q ®��it ��

)��¡� ® ) �
e �258�gf8�<����()�n�8�2¶ ¬ Æ'Y[Hjm ® t u[wdwYxQydy^x � z ;Zª)yIHcO ®1§¨t�® � ORu lcJ8Q[G¤W+?<XZYDY[J§k%p%trJBkBJ%aPHcu�¹cOwHKJ8Q+JBk%y§yI?FOKS@OwU8OKu lPOKS)HcQqS
?FMKNPORQTS]JFk%y¸�§dÒ:�e2O�C%aPHxQTp\e2d<U%p%S]yBkBp%t¨HKp¸k%aPX HKp�W[acC%e2e2J\ORu lcJ8Q!u�scQqp\e2O�HKp¸scOjo<HPOjacp4L8HKp\HPaxu HKp\e2O�HRp�HPMjHKJ%aRHRp�U%?<k4;¦ U8Ojlcd?FMjNcGJBlcd<U%ORQ�Y+HcG<l ®K§ ;
* |1����&2��&/�2¶ ·VOKacQTW[acC�2DHcOVHcG§W+?<XZYDY[J yk§ k%CBlPm�JBkBy�HRp¸sct<J%sxQqU8y¸JB?FA4CFEBG<HKp q1s ;
* |1����&2��& ¯!¶�� OKu�NRHcO�yIHxQ�WDQ�J¸U8CxÔ�OVW+?FXZY[YDJ ® U8J%Q�A4t<Y4QqU8p%o<S]J%axQ Ô�e2p%o<S�? x � QTY[i+oFOKQ ® = � � tF® = ® � ;
* |1����&2��& 92¶ >�l ® OKu lcJ8QÛe!Q�J pBkBp8Q�JBscd<kBp<HPO\W+?<XZYDY[J k%p%t scOjl�k%OjaxQ�Mji+OKQ6HcG<l�U8Ojlcd ?FMjNcG �PL'k%p%Q�J OKu lcJ8QÛJFU8axQqEFXZSÒG
sxQvJ%A4p%aPC\HjmZlrW[?<mZY[Y[XZl ®K§ U8J%Q ® � -Z>@?F?FC%¹cOKQ4U8CFHxQ�Y+HcG<l¨JBkBC%lPHPGFY[GJ%l¤� �4® -
* |1����&2��& �2¶�+ O EBJ8QvmbÔ�OKu HcOVy<HcQ4U8JBHKJB?FJFEBJ8u lcOwHPOVHcQ2kBOjaxQ WDaPC%A4OKQ�GW+?<XZYDY[J

u M x��x � z^ydu[wUx[y{z § �
Ý ·�acyFU8OKQTHKJ8QxWDQ�J]Y[tIW[U%y<?<?BG<Y[G6HcaxQqXZlÛW+?FmZY[Y[XZlF;Tå]¬ Õ�HKJ%lBLxyBkFmZS±OjsPX)LcscOjl6k%OjaxQ W[acC%ADp%tFe2O�HKp�JB?BADCFEBG<HKp4LPJ%t<HPy�Y[tFlPCBW[OjHKJ8Q
JBkBy\yI?FJ§HRJ\Y[oFe4EBp<?FJkBp%t§Mji+p%tFlri+acG<Y4Qve2pBk%p%QvGRÔ�OKu L8Y+HcG<l¤kBacpBU8OKQve2MKlPG¨k%OjaxuqkBHjmZY[G§scGI?BJ%sPd q tªukwUxQy^x M x���z ;
#%$�� ����0D)��! �0r/�0
H 5+����()-2��!¶ Ý ¢�JBHPOKtRÔ�t<lcy%e2Ojlcp§W[acC%ADGFe2J8å
¬ Æ'lcJGm ]dT ±Qj�A<jd²{o&Z�±b² V _ba N<LOR Z ]!" OKu lcJ8QDMjlcJ¹cOjo<W[p%S@JBkBy§sco<p§YDo<lcpI?BJ�# U8J8Q�� U8J%QDe!Q�JYDt<lcC%aPHPGFY[G\Ý kBp<?<?BJFkB?Fy<HPG<HKJ
JBU8e2d<SRå�?  �%$ $ ; ª)p YDo<lcpI?Bp�#�?FMwW[OjHKJ8QZY[oFlcpI?Fp�m V agj LY ²\d m<o&Z P'& ²U8J8QZHKp Y[oFlcpI?Fp ] m Z  ²L� OKu lcJ8Q'MjlcJ
tIk%p%Y[oFlPp<?FpHKp%t

#)(�# t u+*-,cx	.0/  ,¡x�.?� # zd�
>Vl¤HKp\¹cOjo<W[p%S *-,cx	.0/ J%lPd<U8OKQ�Y+HKpP� ?FMje2O�yIHxQ2t<kBC%aci+OKQ4HKp%t<?FC%i[QTY[HKp<lre!Q�J\JBU8e2d�JBkBy¸HKp , Y[HKp . ; ¬ Æ'lcJ1U%JBHcOjtRÔ�tI�

lcy%e2OjlcpÒW[acCBA4G<e2J�HKp�¹Pm W[acJBA�u�¹Pp%tFe2O¨YDt<lcdRÔ4mZSY[J�e!Q�J�Y[t<?<?BpIW[d1JFk%yÒU8p%aPtFADMKS¤U8J8Q�JFU8e2MjS¨k%pBt\HcQqSOKlRXZlcp%t<lBL!yBkBmZS
Y+HRpÒh6i+dFe2J�:�k%J%aPJBU8CBHjm);Û«±MwWDOwHKJ8Q�U8JBHPOjtPÔ�t<lcy%e2Ojlcp¸Owk%OKQ�sPd�t<kBC%aci+OKQ!G�MjlclPp8Q�J\HcG<S]U8JBHcOjoRÔ�tFlPYDG<S�k%CBlPm�Y+HxQTSrJBU8e2MjS<;
Õ]Q�scO¨JBU8e2MjS§e�k%pBacp%o<l\lPJ OjlPXZlPp%tFl�U8J%Q�e!Q�J�U8p%act<A4d1e2O¨HKpFl\OjJ%tIHcyÒHcG<SIL�yFkBmZS§Owk8uTY[GFS¨e�k%p%aPp%oFl¸lcJ�tIk%C%aPi[pBtFl§U8J%Q
k%pI?<?BJBkF?BMjS'JBU8e2MjSÛk%pBt�OKlRXZlcp%t<l�HKpuvsxQTp¨¹POKoIW[p%SÛU8p%aPtFA[XZlB; ª)p¨kBy%Y[OKS)JFU8e2MjS)OKlRXZlcp%t<lVHPGFlVU8p%act<A4d , e2O6HPGFlVU8p%act<A4d
. ÝßJFk%y�HKp , kBacp%S�HKp . åÛsxuvscOwHKJ8Q2JBk%y§HKp<l¨J%acQ Ô�e2y�? *-,cx	.0/ L+k%p%tORu lcJ8Q2MjlcJ%S)Ô�OwHcQvU8y%S�JBU8MjacJ8QTp%SI;
e �258�gf8�<����()� �B¯b¶ h±HKp�h6i+dFe2Jr: k%J%acQqY+HcCBlcOwHRJ%QPHRp@W[acC%ADGFe2J "Bt1* # x � x ? / e2O2# t udydx43µx�5Yx�«<z Lv� t u6*73Ux�56/px�*83µx�«+/&x9*:5Ux[y9/px�* «Ox;36/&x
U8J8Q4kBp<?<?FJBkB?Fy<HPG<HKJ ? kBp%tOKu lcJ8Q�:]WDQ�J¸U8CxÔ�O�JBU8e2d§OwU%HPy%S]JBkBy¸HPGÒÝ �+L gBå±WDQvJ\HPGFlrpBkBp8u�J¸Mji+p%tFe2O�? *73Ux�56/�t<3 ;
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1 2

3 4��� �2()�/�[¶ Æ'lcJ�U8JBHPOKtRÔ�t<lcy%e2Ojlcp¨W[acCBA4G<e2J§e2OV�¤U8p%aPtFADMKSVU8J8QD^¨JBU8e2MjSI;�� u�J�JFk%yHcQqS�JBU8e2MjSVMKi+OKQ[kBp<?<?FJBkB?Fy<HPG<HKJ �8;

·VacMwk%OKQ2lcJ\HKp<lxuTYDpBtFe2O]OjsPX�y<HcQ!Y[O�MjlcJ¸U8JBHcOjtRÔ�tFlPy%e2Ojlcp�WDaPC%A4G<e2J Ý Y[tFlcdRÔ4mZS@Ô�J1?FMje2O�JBkF?FXZS]W[acCBA4G<e2J1J%lRHxu2W4QvJ
U8JBHPOjtPÔ�t<lcy%e2OjlcpÒW[acC%ADGFe2J�yIHKJ%l1OKu lcJ8Q�NcJBU%CxÔ�J%acp�HxQ�OjlclcpBoFe2OKå�scOjl\Mji[OKQ�U8JBe!u�J YDG<e2J%YDu�J�p�HcacyBkBp%SkBp%t HKp�YDi+OjsxQ�C<�
¹cp%t<e2OkBC%lPm�Y+HKp i+J%aRHxu L�JB?<?BC�J%tIHcy�k%pBtÒe2J%S�OjlcsxQvJ%A4MjacOKQZORu lcJ8Q e2y<lcp kBp8Q�J�U8p%aPtFADdÒYDt<lcscMjOwHKJ8Q e2Ok%p%Q�J4LbU8J8Q e2OHcQ
k%pI?<?BJBkF?ByIHcGIHKJ4;
H 5+����()-2��¡2¶ Ý � QvJ%scp<iDQqU8MjS�U8p%aPtFADMKSRå
h6O�MjlcJ�U8JBHcOjtRÔ�tFlPy%e2Ojlcp§W[acC%A4G<e2J " GU8pBactFADd . ?BMwW[OwHKJ8Q¡hkl ] h V�� lnmµ¢§HcG<S�U8p%aPtFADdFS , JBl¤tIk%CBaci+ORQ�JFU8e2d *-,cx	.0/ ;
H 5+����()-2�%�!¶ Ý ��pFlPpBk%CBHcQ�J¸Y[O�W[acJ%A4d<e2JBHKJ8å
h6O�MjlcJ�U8JBHcOjtRÔ�tFlPy%e2Ojlcp§W[acC%A4G<e2J4Z V ² V ´ NdT l+JFk%pIHcOw?BOKu4e!QvJ1pFk%p8QvJ%scdIk%pIHcO@k%Owk%OjacJ%Y[e2MjlcGJFU8p<?Fp%tRÔ2u�JU%p%act<ADXZl

@ t , 
 , � �Q�[�	, � x
yBkBp%tG�JBU%e2d , � � � ORu lcJ8Q2sxQvJ%scp<iDQqU8dHPGFS ,M� WDQ�J¸U8CxÔ�O�� tFwYxQ�[�Q�px � � y ;
Õ J%axQ Ô�e2y%S�� ?BMwW[OwHRJ%Q¡Z�¢µm Vk£ HKp%te2pFlcpFk%JBHcQqpBo[;
>Vl¨p8Q4U%p%act<A4MjS , 
 U%J8Q , � YDt<e�k8uqkBHKp%t<l]HcyIHcO�HKp¸e2p<lcpBk%CFHxQ4?FMjW[OwHKJ8Q4U8J8Qcm X^m JMVk£ ;

e �258�gf8�<����()�®�892¶ h±HRp1h6i+d<e2J�:�HRp �x� �Ig+:�OKu lPJ8Q2MKlPJ1e2p<lcpBkBCBHxQ�e2dIU8p%t<S��[;Zª)p�� �x�§OKu lPJ8Q�U8o<UB?Bp%SI;
* |1����&2��& ¡�¶ ¬ Æ'Y[HjmºU8JBHPOjtPÔ�t<lcy%e2Ojlcp W[acCBA4G<e2J " e2O%� U8p%act<A4MjS¤U8J8Q�e2p<lcpBkBCBHxQ�Y[HKp " e2M¤e2dIU8p%S "  ª� ; � OKuvNPHcOyIHxQ�HKp\e2p<lcpBkBCBHxQ4kBOjaxQ�Mji+OKQ�MKlPJ\U8oIU%?Fp4;
* |1����&2��& �2¶ >Vl¤YDO�MKlPJ¸U%JBHcOjtRÔ�tFlcyBe2OKlPpW[acC%A4G<e2J " tIk%CBaci+ORQDMKlPJ\e2p<lcpBkBCBHxQDe2O�e2dIU8p%S�e2OwW[JB?Fo<HPOjacp�d§uTY[p\JFk%y§HKp
kB?FdRÔ�p%S�HjmZlrU8p%act<ADXZlrHcyIHcO�t<kBC%aci+p%t<l¤CFk%OKQ�acJ�HKp�kB?FdPÔ�pBS�sxQvJ%A4p%aPOjHcQvU8C¸e2p<lcpBkBCBHxQvJ\Y+HKp " ;
¬ Õ�HKJ%l�scOjlre2J%S]OjlcscQ�J%ADMKaPORQ�G¨U8JBHcOjoRÔ�tFlPYDGrk%C%lRmnY+HxQTS]JBU%e2MKS�Ojlcy%S�W[acJ%ADdFe2JFHRpBS�U8J8Q�sPOKlrOwk8Q HPacMwk%p%t<e2O)k%pI?F?FJBkB?FMjS

JBU8e2MjS¤JBk%y1e!Q�J U%p%act<A4d\YDOre!Q�J CB?F?FG�HcyIHcOrMji+p%tFe2O�e2G¸U8JBHPOjtPÔ�t<lcy%e2OjlcJ4LDJBkF?BC\WDaPJ%A4d<e2JBHKJ4;rh±HKJ\WDaPJ%A4d<e2JBHKJÒJ%tIHKJ
W[OjlxQvU8Ojo<pFlRHRJ%Q4U8JBHKJ§k%acpBA4J%lcd§HPacyBkBp\p%Q�MKlPlcp8Q�OjS]HjmZl¤sxQ�J%sPpFi[QvUBXZlrU%p%act<ADXZlrU8JxÔ4XZS]U8J8Q4HjmZl¤e2pFlPpBk%JBHcQvXZlB;
H 5+����()-2�%'!¶ Ý ��GU8JBHPOjtPÔ�t<lcy%e2Ojlcp4L%JBkB?Fy�WDaPC%A4G<e2J8å
¬ Æ'lcJ,Z R m ]dT ±Qj�A<j^²ko&Z�±b² V��¡] ´ J o¥_ba N<LOR Z ] " ORu lcJ8Q!MjlcJ ¹cOjoIW[p%SrJBk%y\sco<p Y[oFlcpI?FJ # U8J8Q ��;)ª)p Y[o<lcp<?Fp # ?FMwW[OjHKJ8Q
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_bacC%A4pBtFe2O�YDt<lcdRÔ4mZS �#!1� J%lRHxu4WDQ�J *:�Sx	� /K��! ;e �258�gf8�<����()� � �!¶ >Vl ��t%$ LRHKp�Y[oFlPp<?Fp)HKmZl'k%acJFWDe2JFHxQvUBXZl±J%acQ Ô�e�XZlBLcp%axu�¹Pp%tFe2ObHcG)Y[i+MKY[G ! t � *-�Sx�� /K�&$ s  �#' � & ;>VlPHxu�WDQ�J �#!1� W[acC%ADp%t<e2O�U8JBHPC�k%J%acCBscp%Y[G �&' � ;e �258�gf8�<����()� �8¡2¶ >�l � t)( L�HRp�Y[oFlPp<?Fp�HKmZl\JBU8OjacJ%uvmZlBLbU8J8Q£? ��( OKu lcJ8QZMKlPJ%S§scp%Y[e2Mjlcp%S�JBU%MKaPJ8QTp%S<L ? Ot w L

p%axuv¹cp%t<e2O !�t � *-�¡x	� /K�#( s  ? ¤ ��� � & ; >VlPHxu@W4QvJ �*! � W[acC%ADp%tFe2O �,+^= � U8J%Q�sxQvJFE%CB¹cp%t<e2O | | HRp � OKu lcJ%Q
QTYDpBt<kBy<?Fp8QvkBp ãÄ8Å ? e2OÒHKp � }�}�;���OÒ?%u W[G Y[U%MV2DG EB?FMwk%p%t<e2O yIHxQ@J%tIHcy YDt<e4EBJ8u lcOKQ)J%l U8J8Q)e2yFlPpnJ%l HRJ � U8J8Q �
J%ADdFlcpBtFl�HKp\u�sxQTp\t<kBy<?Fp8QvkBp§sxQvJ8Q�acpBoFe2OjlcJ¸e2O�? ;e �258�gf8�<����()� �K�2¶ ¬ Æ±lPJ HcOwHcacQ�e2e2Mjlcp kBJ%acC%sPORQ W[e2J OKu lcJ8QZG ´ J ¢[a RU£ W ��� W R4� ( � L Y+HcG<lÒpBkBp8u�J sco<p pBkBp8Q�JBscd<kBp<HPO
Y+HRp%Qqi+OKu�J�HKp%t � Y[i+OwHxu�¹PpFlPHKJ8Q�e2OwHKJ%Nco¨HRpBtFSI;e �258�gf8�<����()�®�0'!¶ >�l ��t-( LDpBaxu�¹cpBtFe2O �#! � J%l�U8J8Q2e2y<lcp¸J%l 3 ¤ � ��� d 5 ¤ � � � ;H 5+����()-2� �4�D¶ Ý�h6i+MjY[ORQTS]JBlcJBU%?FJ%Y+HxQvU%MKSIL8Y[tFe2e2OwHPaxQvU8MjS�U%J8Q2e2OjHKJFEBJBHcQvU8MjSRå
� QvJ�YDi+MjY[G ! ?FMjW[OwHKJ8Q ] ² ] m J^] W T lnmµ¢1J%l �.!)� WDQvJÒU8CxÔ�O � �i� L�W j[ZcZ�± T aglnm<¢ J%l �/!)��0 �#!)� U8J8QÜL2HcMw?Fp%S<LZ�± T ]QP ]dT lnmµ¢¨J%l *:�#!1�21 �3!54+/60 �7!�4 ;
>Vl¨e!QvJ\Y[i+MjYDG�Mji+OKQ4U8J8Q4HxQTS]HPacOKQqS�J%t<HPMjS�Q�sxQvy<HPG<HPOjS�HcyIHcOV?BMwW[OwHRJ%Q�YDi+MjYDG l�W V h{jd² ] Z>G ]µ£ ;e �258�gf8�<����()��{7/!¶ h±HRp�kBJ%acC%scOKQ W[e2J�: �§G�Y[i+MjYDG�OKu lPJ8Q2J%lcJBU%?FJ%Y+HxQqU8d¨U8J%Q!e2OwHKJFEBJBHxQqU8dJF?F?FC�yFi[Q2Y[tFe2e2OwHcacQvU8d+;±h±HKp

k%JBacC%scOKQ W[e2J�:xf�G Y[i[MjY[G Mji+ORQ'U8J8Q6HxQTS\HcacOKQTSÒQvsxQ�yIHcGIHcOjS U8J%Q6OKu lcJ8QÛY[t<lcOwkBXZSÒe!QvJ YDi+MjYDG QqY[p%sct<lcJ%e!uvJ%SI;nª)Mw?Fp%S1Y+HKp
k%JBacC%scOKQ W[e2J�:RzG�Y[i+MjYDG§OKu lcJ8Q2J%lcJBUB?BJ%Y+HxQqU8d¨U%J8Q2YDt<e2e2OwHcaxQqU8dJB?<?FC\y<i[Q4U8J8Q�e2OwHKJFEBJBHxQqU8d[;
* |1����&2��&�'!¶ ¬ Æ'Y[Hjm " U%JBHcOjtRÔ�tFlcyBe2OKlPp§WDaPC%A4G<e2J e2O]Y[o<lcp<?Fp¸U8p%act<ADXZl #�;)Õ�axu�¹Pp%tFe2O�HcG�Y[i[MjY[G ! Y+HKp #�8 ,7! .
J%l�tIk%C%aPi[OKQbe2pFlcpFk%CBHcQ�k%C%lRm Y+HKp " kBp%t\NcOwU+Q lcC�JFk%yÒHKp , U8J%Q�U8JBHKJB?Fd<W[OKQ!Y[HKp . ;rÆ±u lPJ8Q�G1Y[i+MjYDG ! J%lcJBU%?FJ%Y+HxQqU8d[L
Y[tFe2e2OwHcacQvU8d+L+e2OwHRJ<E%JBHcQvU8d#-
* |1����&2��&º�0/!¶ _bacC%ADp%t<e2O �#! � WDQ�J\sct<p¸JBU8OjacJ8uTp%t<S � U8J8Q � J%l � ¤ � Ý p � sxQvJ8Q�acOKu�HKpFl � åw; � OKu�NPHPO]yIHxQ2G§Y[i[MjY[G !
OKu lcJ%Q!JBlcJBU%?FJ%Y+HxQvU%d¨U8J8Q2e2OwHKJFEBJBHxQqU8d[;
* |1����&2��&��D�D¶ ¬ Æ'Y+HKm ! � U8J%Q ! s sco<p�YDi+MjY[ORQTS§pBaxQTYDe2MjlcOjSkBJ%lPm�Y+HKp u�sxQTp�YDo<lcpI?BpD;>Vl1OKu lcJ8Q J%lcJBUB?BJ%Y+HxQqU8MjS Ý J%lPHF;
Y[tFe2e2OwHcacQvU8MjSILxe2OwHRJ<E%JBHcQvU8MjSRå�scOKu�NPHPOZy<HcQFGVYDi+OjYDG ! �:9 ! s ORu lcJ8Q<Ojk%uTYDG<SZJ%lcJBU%?FJ%Y+HxQqU8drÝßJ%lRHB;cY[t<e2e2OjHPaxQvU%d[Lxe2OwHKJFEBJBHxQqU8dFåj;
� OKu�NRHcO�HKp\u�sxQTp�U8J8Q�WDQ�J�HPGFlrHKp%e2d
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* |1����&2��& �8{2¶ Õ�acu�¹cp%t<e2O±HPG]Y[i[MjY[G ! Y[HKp¤YDo<lcpI?Bp q¨§s Ý HKp¤YDo<lcpI?Bp�yI?<mZlVHjmZl@?BMjNcOwmZl)k%p%t�e�k%p%acOKu%U8J%lPORuTSÛlPJ¨A[HxQ�CBNcOKQe2O�HKJ¸WDaPC%e2e2JBHKJ¸�§U8J8Q�:cå6XZY+HcO�lcJ Mji+p%t<e2O �C! � L+WDQ�J\scoFp¸?FMKNPORQTS � U%J8Q � L[J%l¤U%J8Q2e2yFlcp\J%l¤G � ORu lcJ8Q�k%aPyxÔ�Oje2J\HPGFS
� ; Æ±u lPJ8Q2G§YDi+MjY[G ! JBlcJBU%?FJ%Y+HxQvU%d[L+Y[tFe2e2OwHPaxQvU8d+L+e2OwHKJFE%JFHxQvU%d7-
D �I ]5B&�()�º�[¶ Ý°¬ ��k%JBacNcG§e2OwHKJFEBJBHxQqU8dFSVU%?FORQTY+HcyIHcGIHKJ%SPå
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Æ±u lcJ%Q!kBacp%A4JBlcMjS]y<HcQ !5" ! � L+U8J8Q2yIHxQ4U8JxÔ�O�e2OwHRJ<E%JBHcQvU8d¨YDi+MjY[G§k%p%tkBOjaxQ�Mji+OKQ4HcG<l ! LDsPG<?[;8U8CxÔ�O�YDi+MjYDG¨k%p%t§JBlcd<U%ORQ
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e �258��*B��5B&2��&/�!¶ ��k%C%aPi[OKQ4U8J%QbMjlcJ%S�CF?F?Fp%S�HPacyBk%pBS]lcJ sPp%oFe2O�HcG�Y[i[MjY[G ! � LDOKN¨uTYDpBt�YDG<e2J%lPHcQvU8y%S�e2O�HRp<lrHctIk8QvU%y
p%axQTY[e2y4;�ª)p]lcJ�e2G<lÛOKu lcJ8Q<e!Q�J�Y[i+MKY[G ! e2OwHRJ<E%JBHcQvU8d)Y[G<e2J8u lcOKQ<y<HcQBt<kBC%aci+p%t<l6¹cOjoIW[G *yQMxXR�/px�*�Rkx
T�/1�&! JB?<?BC *�QOxXT�/����! ;
_�Q�J�lcJ e2OjHKJBHPacME24p%t<e2Or?Bp8Qqk%y<l�HcGÒY[i+MKY[G ! Y+HcG�Y[i[MjY[G ! � LbHcG<l��TOw?BCBiDQTY+HcG1e2OjHKJFEBJBHcQvU8d1YDi+MjYDG1k%p%t\k%OjaxQ�Mji+OKQ�HcG<l
!�� LDkBacp%YFÔ�MjHKp%t<e2O�Y+HcG¸Y[i+MKY[G ! HKJ\¹cOjt<W[C%acQ�J\J%t<HPC\kBp%t§?FORuqk%p%t<lBL[e2Mji+axQ2lcJ e2G¸i+acOKQ�C%¹POjHKJ8Q2lcJ\k%acpBYBÔ�MjY[p%tFe2O�CB?<?BJ4;
� t<Y4QqU8C4LFJ%t<HPd�GrsxQ�J%scQvU8J%YDu�J¤k%p%t�e2yI?BQqSÛkBOjaxQ WDaPC024J%e2OxL<WDQ�JlPJMji+ORQ+lcy%G<e2J4L<k%acMwkBORQ%U8CFk%p8QvJ¨Y+HxQ W[e2drlcJ¨HPOj?FOKQvXZY[OKQ ; ¢�J8Q
J%tIHcy¨scOjl]OKu lcJ8Q+k%acy<EB?FGFe2JrWDQ�J¨YDi+MjYDOKQTS ! k%pBt¤OKu lcJ8Q[kBOwk%OjacJ%Y[e2MjlcOjS�Ý HPMjHKp8QvOjSVOKu lcJ8Q LBW4QvJk%JBacC%scOKQ W[e2J4LByI?FOKS@p8Q+Y[i[MjY[OKQqS
p%axQTY[e2MjlcOjS�Y[O)k%Owk%OjacJ%Y[e2MjlcpY[o<lcp<?Fp � å±JF?F?FCyIHKJ%l)Ô�Mw?BpBtFe2O)lcJp%axuTYDpBtFe2OÛHKp ! � WDQvJ§CBk%OKQvacOjS�Y[i+MKY[OKQTS ! kBacMwk%OKQ+lcJ
i+acG<Y4Qve2pBk%p8QvdFY[p%t<e2OVHKp<l¨pBaxQTYDe2y�k%pBt§sPXZY[J%e2O�k8QTp�k%CBlPmne2O�HcG<lBL+Ojl¨sct<lcC%e2OKQÜL+CBk%OKQ�aPGHKp%e2d[;
* |1����&2��&º�%�!¶ >�l¤e!Q�J\YDi+MjY[G ! OKu lcJ8Q2J%lcJBUB?BJ%Y+HxQqU8d¨U%J8Q�YDt<e2e2OwHcaxQqU8dHPy<HPO]G ! � OKu lcJ8Q2Y[i+MKY[G¸QTYDpBsctFlPJ%e!u�J%SI;
e �258�gf8�<����()� {2�D¶ ¬ Æ'Y[Hjm � HKp Y[oFlcpI?Fp yI?FmZlÒHjmZl�J%lwÔ�aRX kBmZl�k%p%t Mji+p%tFl ¹cdFY[OKQ±k%pIHcMx; ¬ Æ±Y+Hjm ! G Y[i[MjY[G HPGFS
W[MjlclcG<YDG<S<;b¬ Æ'i+p%tFe2O)sPG<?[; �2! � WDQ�J¨sco<p¨J%l Ô�aPX k%p%t<S � U8J8Q � J%l�p � OKu lcJ8Q8W[pFlPMKJBS@HKp%t � ;�Æ±u lcJ%QDA4JBlcOjacy§yIHxQ+G�YDi+MjYDG
! scOjl¨OKu lPJ8Qbe2OwHKJFEBJBHxQqU8d Ý J%ADp%o[L[k4; i2;Dp%Q2kBJBkBkBp%o<scOjS�scOjl¤MKi+p%t<lrWDOjlclPdFY[OKQ2HKJ\OwW[W[y<lxQ�J%åj; ¦ e2OjHKJFEBJBHcQvU8d¤U%?BOKQTY+HcyIHcGIHRJ
! � HPGFS ! OKu lcJ8QbG�YDi+MjY[G\HjmZlJFk%pIWDy<lPmZlB;±¬ Æ'i[pBtFe2O�scGI?[; � ! � � J%l¨U%J8Qbe2y<lcp1J%lp � OKu lcJ%QbJBkBy<W[p<lcp%S]HKp%t � Ýßp �
Mji+ORQ4W[OjlclcGRÔ�OKu�JBk%y�U8CFk%p8QTp<lrkBp%t§Mji+OKQ4WDOjlclPGPÔ�OKu�JBkBy¸U%CBk%p8QTp<lBL8U%?<k4L%kBp%t§Mji+OKQ4WDOjlclPGPÔ�OKu2JBk%y�HKp<l � åw;
e �258�gf8�<����()�®{4{�¶�� OKuTi+lcp%t<e2O]HPXZacJÒyIHxQbG¸e2OjHKJFEBJBHcQvU8d§U%?FOKQTY[HPy<HPG<HKJ¸HRpBt\·VJ%acJBscOKuTW[e2JBHKp%S§:Rz+L4k%JBacJBk%CBlPm)L�OKu lPJ8QbG´ J ¢Qa Rµ£ YDi+MjYDG\Y+HRpBtFS¤JBU8OjacJ8uTp%t<SIL4scGI?[;4U8CxÔ�O�sPoFpÒJFU8MjacJ8QTp8Q�Y[i+OwHxu�¹PpFlPHKJ8Qbe2OwHRJBNco�HRpBtFSI;�·VacCBW[e2JBHcQ L!J%l¨k%p%o<e2O ! HcG
Y[i[MjY[G :Rz[L2HPy<HPO �.! � � WDQ�J�U8CxÔ�O ��� ( J%A4p%o\HKp�� sxQvJ%acOKu HRJ%Q�JBk%y1HRp � Ý U%J8Q�HKp�gBåw;rÆ'k%uTYDG<SJBkBp%scOKQvU%lcoFpBtFe2O�e2O
Owk%JBW+m W[d+L2mZSk%acpBS¨HKp¸Ô�OwHxQvU%y JBaxQ Ô�e2y " L!yIHxQ�WDQ�J�U8CcÔ�O ��� ( QTYDi+o<ORQ �/! � � M " U8J%Q � M " ! � � ; � ORuTi+lcp%t<e2O
e2y<lcpÒHKpÒk%aPX HKp�e!Q�JÒU%J8Q�HKpÒscOjoIHcOjacp�OKu lcJ%Q�OjlPHcOw?<XZSJ%lPHcuTY[HKp8QTi+p4;�_�Q�J " t y k%aPMjkBOKQ�lcJ�scOKu�NPp%tFe2OryIHxQ �.! � � M y ;
>@?F?FC �7! � M 5 Ý sxQvJ%A4p%aPC�uTYDG�e2O�gFåÛU8J8Q � M 53! � M y ÝßsxQvJ%A4pBacCÒuTY[G\e2O �FåÛU8J8Q!Owk%OKQ�sPd !,"%! � Mji+p%t<e2O]Owk8uTY[GFS
�#! � � M 5Yx � M 5 ! � � M y U8J%Q!JFk%y�HcG§e2OwHKJFEBJBHxQqU8yIHcGIHRJ¨HcG<S ! � Mji+p%t<e2O �#! � � M y ;

��k%pcÔ�MjHKp%t<e2O@HPXZacJ �7! � � M " WDQvJ1U8CBkBp8QTp " U%J8Q!WDQvJ1U8CxÔ�O � U8J%Q!kBC%e2O�lcJ sPORuvNcp%t<e2O � ! � � M " M y ;)>V?<?FCMji+p%tFe2O �3! � � M " U8J8Q8JBkBy¤HKp�E%d<e2J\:@Mji+p%t<e2O � M " �4y ! � � M " ; >VkBy¨e2OwHKJFEBJBHxQqU8yIHcGIHRJ�Mji+p%t<e2O �3! � � M " M y Lk%pBtHcOw?FORQqXZlcOKQ4HcG<lrJBk%y%sPORQvNcG+;
* |1����&2��& �%¯!¶ _�Q�JsPtFp¨JBU8OjacJ8uTp%t<S � U8J8Q � W[acC%ADp%tFe2O �2!<� J%l�HKp3¤ � ��� ¤<QTYDpBo<HKJ8Q8e2O]:P^]d¸:Rg+;�·Vp8Q�J¨G¤e2OwHKJFEBJBHxQqU8d
U%?FOKQqY+HcyIHcGIHKJ§HcG<S]Y[i[MjY[GFS ! -
* |1����&2��&º�892¶ ¬ Æ'Y[Hjm q tªuvQMxXR{x
Tbz U8J%Q ! G§Y[i+MjYDG§kBC%lPm/Y[HKp q § k%p%t§pBaxu�¹cOwHKJ8Q4mZS �#! � J%l¤U%J8Q�e2yFlPp1J%l �¥t ��Q
d �¥t �.R ;Z·�OjaxQ W[acC02[HcO�HPG�e2OwHRJ<E%JBHcQvU8drU%?FOKQqY+HcyIHcGIHKJ§HcG<S ! ;
H 5+����()-2� �+{2¶ Ý ��Y[p%sco<lcJ%e2J¸Y+HKp8QTi[OKuvJ4L8U%?FC%YDOKQTS]QTY[p%sct<lcJ%e!uvJ%SPå
>Vl ! OKu lcJ%Q�e!Q�J\YDi+MjYDG§QqY[p%sct<lcJ%e!uvJ%S�kBC%lPm/YDO]MjlcJ¸Y[oFlPp<?Fp � L �Sx��@�G� L+U8J8Q �#!1� HcyIHcOVHRJ � U8J%Q � p<lcp%e2CB¹cpFlRHRJ%Q
! ��QqY[p%sco<lcJ%e2J�Y+HKp8QTi+ORuvJ¸d§JBkB?<XZS�QTY[p%sco<lcJ%e2J4;
¬ Æ'lcJÒe2G¸U8OjlcyÒtIk%pBYDo<lcpI?Bp
	 " � p<lcp%e2C%¹cOwHKJ8Q!U%?BCBYDG\QTYDpBsctFlPJ%e!u�J%S�HPGFS¤YDi+MjY[GFS ! J%l§U8CcÔ�O�scoFp Y[HKp8QTi+OKu�J HKp%t

	 OKu lPJ8Q2e2OjHKJ%NPoHKp%tFS ! ��QTY[p%sco<lcJ%e2J�U8J8QÜL+Owk8u4kB?FMjpFlFL+J%l �4� 	�U8J8Q �#!1� HcyIHcO�MwkBOjHKJ8Q�yIHxQ4U%J8Q �@� 	 ;
* |1����&2��&º� �!¶ ·�p8QvOjS�JBk%y�HxQTS�kBJ%acJBU%CBHjmnY[i+MKY[OKQTS]Y[HKp\YDo<lcpI?Bp u^ydx43µx;5Ux�« z OKu lcJ8Q�Y[i+MjYDOKQTSrQTYDp%sPtFlcJBe!u�J%SH-
:F; u6*\y^xQy9/px�*83µx;36/&x9*:5Ux;56/px�* «Ox�«+/�z ;

�+; u6*\y^xQy9/px�*�ydx;36/&x9*73µx[y9/px�*73Ux;36/&x�*75Ux;56/&x9* «Ox�« /�z ;
g[; u6*\y^xQy9/px�*�ydx;36/&x9*\ydx�« /px�*73Ux;36/&x�*83µx�« /&x9*:5Yx�56/px�*~«YxQy /&x9* «Yx43 /px�* «Ox�«+/ z ;

D �I ]5B&�()�n{�¶ Ý � Q�JBe2MKacQqY[G§HKp%tY[t<lcy<?Fp%t¨YDO�UB?BC%Y[OKQTS�QTYDp%sPtFlcJBe!u�J%SRå
� ]�?I ² ! ±VG ² ] l�ZSl ] W �¨� W R l W V hkj^² ] Z£G ]µ£ ´ N ² & Wµ± � ² ] WYXd² V J VD� m ] l�	 � � 	 s ±EGn² ] l1hkX V hkl ]<L V aO± T lnm �p£ m JMN Wµ±pl £l W V hkj^² ] Z£G ]µ£%TbRµ£�! T o T ±�	 � 9 	 s t ° H
� P��2J7V WYXd² V J V�� _[a N<L ± T ] l &�£�d� ² RG� ² & W R m JON Wµ± & ²Dl W V hkj^² ] Z£G ]µ£ H E F T WOl¡hkX V W T&V l � ±EG ]GT&V j � ±VG ² ] l¡Z�± T ]^� X T&V j £l W V hkXd² ] Z ]@] ²rm ] lgZcok² V%] ² ] ²{¢Um V j^²rW TbR ²kG�hkl ] m JON W R l W V hkj^² ] Z£G ]µ£ H
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|\02-gf8�<�ONB&�¶ Ý J8å@¬ Æ±Y+Hjm � � 	 � 9 	 s ;]>�l 	 �FOt 	 s HcyIHcO¤t<kBC%aci+OKQ!U%CBk%p8QTpÒY+HKp8QTi+ORuTp\HRpBt1Ojlcy%S¤Y[tFlcyI?Fp%t�k%p%t\scOjl
J%lcdIU8OKQ4Y+HKp\CF?F?Fp4; � mZaxuTS�EB?FCFEBG¤HPGFSVW[OKlcQvU8yIHcGIHKJ%S]J%S]tIk%pcÔ�MKY[p%t<e2O)kBmZS �@� 	 ��� 	 s ;�¬ Õ�e�mZS�Owk%OKQ�sPd �Sx��@� 	 � U8J%Q
	 � OKu lcJ%Q�U%?BCBYDG1MjkBOwHRJ%Q�yIHxQ � !)� ;>V?<?BC�JBt<HPy�YDt<lcOwk%CBW[OwHKJ8Q�yIHxQ�U%J8Q ��� 	 s e!Q�JÒU%J8Q�G 	 s OKu lPJ8Q�U%?FC%YDG+L!CBHKpBkBp
WDQ�JBHcu2t<kBpxÔ�MjYDJ%e2OVJB?<?%QqXZS<;�¬ >�acJ�HKJ
	 � L 	 s OKu lcJ8Q�e2OwHKJ%Nco¨HRpBtFS]NPMKlPJ4;
Ý°E8å±¬ Æ'Y+Hjm Q�HKp¸Y[oFlcpI?Fp\yI?<mZlrHjmZlrU%?FC%YDOwmZl¤QTYDpBsctFlPJ%e!u�J�HcG<S ! ; ��Y[i+oFOKQ4HPy<HPO

� t �
� > S

	 x
e!Q�J¤U8J8Q8U8CxÔ�OÛY+HKp8QTi+ORuTp¤HRpBt � JBlcd<U%ORQ+Y[OÛU8CBk%p%Q�JrU%?BCBYDGrQTY[p%sct<lcJ%e!u�JBS¤ÝÜWDQ�J¤k%J%acCBscOKQTW[e2J¤Y[HKp¨YDo<lcpI?Bp¤y<?<mZl�HjmZl�Y[HKp8QT�
i+OKuvmZl)HKp%t � kBp%t�OKu lPJ8Q8QTYDp%sPoFlcJBe2J]k%acp%S6J%t<HPy��rJ%tIHcy�OKu lcJ8Q%e!Q�J�U%?FC%Y[G]QTY[p%sct<lcJ%e!u�JBSPåw;�ª)J�Y[oFlPp<?FJ]k%p%t�YDt<e2e2OwHcMji+p%t<l
Y+HcG<l�k%JBacJBk%CBlPm MjlPmZY[GrORu lcJ8Q+J%lcC¨scoFp¤NcMjlcJ4LBYDo<e2ADmZlPJe2OÛHKp1Ý J8åwL%C%aPJ¨HKp � sxQvJ%e2Ojaxu�¹cOwHKJ8Q8Y+HxQTS)U%?BCBYDOKQTS@QTYDp%sPtFlcJBe!u�J%S
HKp%tmZS]kBacp%S�HPG§YDi+MjY[G¸QqY[p%sct<lcJ%e!uvJ%S ! ;
�

H 5+����()-2� �8�!¶ Ý � ORuqU%HcG<S]e!QvJ\Y[i+MjYDG<SrQTYDp%sPtFlcJBe!u�J%SRå
>Vl ! OKu lcJ8Qxe!QvJ�Y[i[MjY[G@QTYDp%sPtFlcJBe!u�J%S�kBC%lPmÒY[O MjlcJVYDo<lcpI?Bp � pVkF?BGRÔ�C%axQ Ô�e2p%S�HKp%t6YDt<lcyI?Bp%t±HKmZl'U%?FC%YDOwmZl±QTYDp%sPtFlcJBe!u�J%S
p<lcp%e2C%¹cOwHKJ8Qchk±EGnm T[Rµ£ HcG<S]YDi+MjY[GFS ! L[U%J8Q�e�k%p%aPORu�ADtFYDQvU%C1lcJ¸OKu lPJ8Q�k%Owk%OjacJ%Y[e2Mjlcp%S]dCBk%OKQ�aPp%S<;
* |1����&2��& �+¡2¶ h6O MKlPJnsPmZe2CBHcQTp/E%acuqY+U8p<lPHKJ8Q)C%lcscaPOKS�U8J%Q@W[t<lcJ8uvU%OKS�U8J%QVADp%acC%lcO�e�kF?BpBoF¹cOjS�i+aPXZe2JBHKp%S�U8yFU%U+Q lPp%t[L
k%aPC%Y4Q lcp%t¸d�e�kB?FMx;6>Vl � U8J%Q � OKu lcJ8Q!sco<p1CFHRpBe2J\W[acC%ADp%t<e2O � ! � WDQvJ1lcJ1scGI?FXZY[p%t<e2O]y<HcQ!HKJ\sco<p1CBHKp%e2J\OKu lcJ%Q!HKp%t
u�scQqpBt¤ADo<?Fp%t]U8J%Q[ADp%acC%lcO)HKp§uvsxQTpi+aPXZe2J4; � OKu�NPHPO)y<HcQDG ! OKu lPJ8QDe!QvJY[i[MjY[G¤QqY[p%sct<lcJ%e!uvJ%S)U8J8Q8k%OjaxQ W[acC02[HcOÛHxQTS)U%?FC%Y[ORQTS
QTYDpBsctFlPJ%e!u�J%SI; ·Vp8Q�OjS�OKu lPJ8Q2p8Q4U%?FC%YDOKQTS�QTY[p%sct<lcJ%e!u�OjSVU8J8Q�k%y%Y[OjS�HKp�k%pI?Bo¨ORu lcJ8QC-
* |1����&2��& �K�2¶ h6O MjlcJ�U8aPCBHKp%S HcG<S'·VpI?Bt<lcG<Y4uvJ%S�k%p%t@JBkBJ%aPHcu�¹cOwHKJ8QxJBk%y¤:R�VlcG<YDQ�C�sPtFp�YDG<e2OKu�J�HKp%t@OjscC%ADp%t<S�Ô�OwmZacpBoFlPHKJ8Q
yIHxQ�Y[i+OjHcu�¹cp<lPHKJ8Q�JBkBy HcG1YDi+MjY[G ! J%l¸e�k%pBacOKubU8J%lPORuTS¨lcJÒk%C%OKQ�JFk%y HKp�MjlcJ�Y+HRp�CF?F?Fp k%OjaPkBJBHPXZlRHRJBS Ý scOjl�t<kBC%aci+p%t<l
J%lPmZe2JF?%uvOKS�Y[HKp\MKsPJ%A4p%SRåw; � OKu�NPHPO�yIHxQ2G ! OKu lcJ8Q2Y[i+MKY[G¸QTYDpBsctFlPJ%e!u�J%S�U8J8QDEBacOKuTHPO�HKp¸scOKuvU%HPGHcG<SI;
* |1����&2��& �K'2¶ ��JVE%acO�Ô�OKuxp]scOKuvUBHcG<SZHPGFSZY[i+MKY[G<SZHKp%t@·VJ%acJ%sPORu W[e2JBHKp%S):cf±k%C%lPm�Y+HKp%t<S'JFU8OjacJ8uTp%t<S�U8J8QIlcJ�k%OjaxQ W[acJ%ADp%o<l
p8Q�U%?FC%Y[ORQTS�QqY[p%sct<lcJ%e!uvJ%SI;
* |1����&2��& {�/2¶ ¬ Æ'Y+Hjm��/e!Q�J YDt<lcC%aRHcG<YDG�e2O§k%OjsxuTp p%axQTY[e2p%o�HRp $ U8J8Q k%OjsxuTp�HxQ�e�XZl1HRp YDo<lcpI?Bp udy^xQ�Q�[�pxQybw<z ;�_�QvJ
�Sx��@�&$ p%axuv¹cp%t<e2O �#! � JBlrU%J8Q2e2yFlcp\J%l	� *:� /�t � *-� / ; � OKu�NPHPO]y<HcQ2G ! OKu lcJ8Q2YDi+MjY[G¸QqY[p%sct<lcJ%e!uvJ%SIL8k%acp%Y[sxQTp%axuTY+HcO
HxQTS�UB?BC%Y[OKQTS<L8U8J�kBORu HPO�k%p%Q�J¸G§Y[i[MjY[GHKp%t§scOKuqU%HcG§e2O�HRp¸Y[oFlPp<?Fp§HxQve�XZl
� * $ / ;
* |1����&2��& {!�D¶ ¬ Æ'Y+Hjm "ªt * # x � / MKlPJ�e2G¤U8JFHcOjtPÔ�t<lcy%e2OjlcpDL%JBkF?ByW[acCBA4G<e2J4; _�Q�J ,cx	.?� #�WDaPC%A4p%t<e2O ,&! . J%l]U8J%Q
e2y<lcp1JBl ,3t . d ,zOt . U%J8Q u�,¡x�.Yz%� ��;Z·�OjaxQ W[acC02[HcO]HcQqS�U%?BCBYDOKQTS�QTYDpBsctFlPJ%e!u�J%S�HcG<S]YDi+MjY[GFS ! � L[J%ADp%o§OjNcGIW[dFY[OwHcO
WDQ�JBHcu2J%t<HPdOKu lPJ8Q2YDi+MjYDG¸QTY[p%sct<lcJ%e!uvJ%S<;
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¬ Æ'lcJr�@HcOwHcOjace!Q lxQTY[HcQvU8yr>Vt<HPy%e2JBHKp�Ýß�VÂKØ,ÂKÃ²ã§¿�×[¿=á�Ø,¿ ÖÛ��¿=×+¿�Ø,Â@�Và8Ø,ÄFã§äIØ,ÄF×¨d����8��å�OKu lcJ%Q%p%tFYDQ�JBY[HcQvU8C�MjlcJ]U8JFHcOjtPÔ�t<lcy%e2O �
lcpW[acCBA4G<e2J4LBHKp%trpBkBp8uTp%trp8Q+U%p%act<A4MjS � p<lcp%e2CB¹cpFlRHRJ%QSm ]dT ] W TQN Wµ±pl £ Ýßá�Ø äxØ,ÂPá²åZU8J%Q[JBkByU8CxÔ�OÛU%p%act<A4drA4OjoIWDOKQ+JBU8axQTEBXZS
e!Q�J\JBU8e2d§WDQvJ\U8CcÔ�O�W[acC%e2e2J¸HRpBt�JB?BADJFEBd<HKp%t q ; ��kBC%aci+OKQ�e!Q�J scQ�JBU8OwU8acQ�e2MjlcGU8JFHcC%Y+HKJ%YDG�� 
 LDG ] a � lnmµ¢Gm ]dTpN W T&] W RU8J8Q�MjlcJ\e2Gx��U8Ojlcy�Y[oFlPp<?Fp�� JBkBy T ± J lnm �p£ m ]dT ] W TQN Wµ±pl £ ;

� OKu HcOVk4; i2;+MjlcJ¸HcMwHKp8QTp�J%tIHcy%e2JBHKp�Y+HKpÒh6i+d<e2J �8;
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FINAL STATE��� ��()�n{�¶ ¬ Æ'lcJ\JBkB?Fy�lPHPOjHPOjace!Q lxQTY+HxQqU8y1JBt<HPy%e2JBHKp
H 5+����()-2� �%¯b¶ Ýß�@HcOwHPOKaPe!Q lxQTY+HxQvU%y1>Vt<HPy%e2JBHKp8å
¬ Æ'lcJ�² T ± T ± aYZSln²kl W T lnm<o ] j T opZ ]dT&V OKu lPJ8Q2e!Q�J�k%OjlPHPC%scJ

* � x&q�x	�{x � 
 x � /
yBkBp%t


 � OKu lcJ8Q2MjlcJ�k%OwkBOKaPJ%YDe2Mjlcp¸Y[oFlPp<?FpGm ]dT ] W TQN Wµ± & ²cL
:Rg



:K� � ��� ��� � � 	 �#� � ��� 	 � �N� �

 q OKu lcJ%Q!MjlcJ�kBOjkBOjacJ%Y[e2MKlPp\JF?BADCFE%GIHKp4L

 � OKu lcJ8Q�G?Wgjd² N a TbR W R Zc± TpNQP ] W Rµ£ ÝÜØ,Ã äI×[á,¿vØ²¿�ÄF×¸ÚÜà+×DÖwØ,¿=Ä<×4å/e2OVkBOKscuqpp%axQTYDe2pBo¤HKp � ( q U8J8Q+k%OjsxuTpHcQ�e�XZl�HKp � L

 � 
 � � ORu lcJ8Q2e!Q�J¸JBkBy�HxQTS�U8JBHKJ%Y+HcCBYDOKQTS�k%pBt§pFlPp%e2C%¹cOwHKJ8Q ] a � lnmµ¢8L[U%J8Q

 � " � OKu lcJ8Q�HKp\YDo<lcpI?Bp§HjmZl T ± J lnm  ²@U8JBHKJ%Y+HcC%Y[OwmZlB;

e �258�gf8�<����()�®{D�2¶ h±HKpÒJ%tIHcy%e2JFHRp¸k%pBt\ADJ8u lPOjHKJ8QbY[HKpÒh6i[d<e2J �¸Mji+p%tFe2O � t	u[�*x��@x���x��`z L qFt ukwUxQy³z L � 
 tª� L� tªu��rz ;
_�Q�J�lcJ�e!Qq?Bd<YDpBtFe2O�WDQ�J�HPG�Y[tFlPC%aPHcG<Y[G�e2OwHcCFEBJ%Y[GFS � Ô�J]k%acMwkBORQIk%aPX HKJ�lcJ�JBlcJ%A4OjawÔ�pBoFe2O'Y[HKp<lÛHcacyFk%p�| | ?BOKQ HKp%t<aPWDu�J%S}�}�HRpBt J%tIHKp%e2CBHKp%t+; ¬ Æ'lcJ J%tIHcy%e2JFHRp i[aPGFYDQ�e2Ojo<ORQZWDQ�J lcJ ] ² ] _<² & a7G L ±Ql�LÛyBkFmZS\?FMje2OxL±e!QvJ W+?FXZY[YDJ ® "�q¨§ ; ¦

sxQvJ%sxQvU%J%Y4uvJ1JBlcJBW[lPXZaxQTY[GFS]OKu lcJ8Q2G�OjNcdFSI;
¬ Æ'Y+HKm/?BMjNcG © �,q¨§ L © t © �c�[�Q� © � L+e2d<U8pBtFS��/Ý © ���4q åj;

 ª)p¸J%tIHcyBe2JBHKp�J%aci[u�¹cOKQ�HcG¨?BOKQ HKp%tFaRW4uvJ§HKp%t§Y+HcG<l¤JBaci[QvU8d§U8JFHcC%Y+HKJ%YDG � 
 ;

 � Q�JFEBC%¹cOKQZMjkBOKQTHKJ�HKJ W[acC%e2e2JBHKJ HPGFS�?FMKNPGFS¸MjlcJ kBacp%S¸MjlcJ4LZJBkBy HKJ J%axQTY+HcOjacC kBacp%S¸HKJ scOjNxQvC k%C%lRHRJD; ·VaPX HKpscQ�JFEBC%¹cOwHKJ8QDHKp�W[acC%e2e2J © � U8J8Q�HcOw?FOjt<HKJ8uTpHKp © � ;

 ��yI?%QTS\sxQ�J<E%C%Y[OKQ±HKp WDaPC%e2e2J � �Bq U8J%Q6OjtFaxQTY+U8y%e2Ojlcp Y+HcG<l�U8JBHcCBY[HKJ%Y[G ��HKp J%t<HPy%e2JBHKp Zc± T ]QP ] G ²Q±pl�Y+HcG<lU%JBHcC%Y+HKJ%Y[G���JBlÒU8J8Q±e2y<lcp JBlÒG JFU8e2d � $���Mji+OKQ±OwHxQqU8MwHKJnÝÜÀ ä �4ÂKÀ°åuTY[G e2O � ; _�QvJ U8CxÔ�O�U8JFHcC%Y+HKJ%YDG�HKp%t
JBt<HKp%e2CBHKp%t¨U8J8QbU%CxÔ�O]W[acC%e2e2J HKp%t¸JB?FA4JFEBdIHRpBt§t<kBC%aci+OKQbOjN§pBaxQTYDe2p%o¸JBU%axQqEFXZSre!Q�JÒJBU%e2d¸kBp%t¸NcOwU+Q lPCÒJBk%y\HcG<l
U%JBHcC%Y+HKJ%Y[G�J%t<HPd�U8J8Q+MKi+OKQ+OjHcQvU8MwHKJJBt<HPy¨HKp¨W[acC%e2e2JD;���YDi+o<OKQ+HPy<HPO@WDQvJ¨HcGrY[tFlPC%aPHcG<Y[G¤e2OwHPCFE%JBYDG<S �0* � x�� /�t �%L
i+acG<YDQ�e2OjoFOKQ<scG<?[;xG]Y[t<lcC%aPHPGFY[G�e2OwHcC<E%J%Y[G<S'WDQ�JrlcJ�e2JBS6k%acpBYDsxQTp%acuqY[OKQBY[O±k%p%Q�J]U8JBHPC%Y+HRJBYDGVk%C%OKQFHKp�J%tIHcy%e2JFHRp�J%l
EBaxuTY+U8OwHRJ%QFY[O±e!QvJ�scOjscp%e2MjlcG�U%JBHcC%Y+HKJ%Y[G �)U8J8QFsxQ�JFEBC%Y[OKQBMjlcJ�YDtIW+U8OwU8axQve2MKlPp�W[acC%e2e2J � ;�¬ Õ�?BGVGVYDt<lcscOjY[e2p<?Fp<WDuvJ
HKp%t¨J%tIHRpBe2CBHKp%tscGI?[;+ORu lcJ8Q4U%mZscQvU8pBkBp8QqGFe2MjlcG¨Y[HPG�YDt<lcC%aPHPGFY[G � ;


 >VA4pBo/sxQvJFEBC%YDOKQ)HKp�J%tIHcy%e2JBHKp HRp HcOw?FOKtIHKJ8uTp W[acCBe2e2JnHcG<S ?FMjNcG<S�U%J8Q@U%C%lcOKQVHPGFl HPOw?BOjtIHRJ%u�J HRpBt e2OwHPCFE%JBYDGsPG<?<XZlcOKQ2y<HcQbJBkBp%scMji+OwHRJ%Q4HcG§?FMKNPG�J%l¤U%J8Qbe2y<lcp\J%l¤EBaxuTY+U8OwHRJ%Q!Y[O�HPOj?BQvU%d§U8JBHcCBY[HKJ%Y[G[L[Y[O]e!Q�J\U8JBHPC%Y[HKJ%Y[G�scGI?D;
HKp%t¨YDt<lcyI?BpBt��§;Z>@?F?BQvXZS]G¨?BMjNcG§JFk%p%acacuvkBHPOwHRJ%Q ;

H 5+����()-2� �+92¶ Ýß_!?<XZYDY[J1OjlcyBS]���8��å
ª)pÒY[oFlPp<?Fp1HjmZl§?FMKNPOjmZl¨k%p%t¸JBkBp%scMji+OjHKJ8Q2HKpÒJ%tIHcy%e2JFHRp ,ÓpFlPp%e2C%¹cOwHKJ8Q R _ JU WYW ] ´ V j ] ² ] _<² & a�G L ±pl T&VD] j T o&Z ]dT&V
U8J8Q�Y[t<e4E%pI?%uv¹cOwHKJ8Q4e2O ®�* , / ;
e �258�gf8�<����()��{+¯b¶ ·�p8QvJ¸ORu lcJ8Q2GW+?<XZYDY[J ® k%p%t§JBlcJBW[lPmZaxuv¹cOwHRJ%Q!JFk%y�HKp\JBt<HPy%e2JBHKp§HcG<S]OKQvU8y<lcJ%S �K-

� O6Ô�Mj?FOKQDU8J8Q4kBp<?<?Fd¨Y+U8ME24GWDQvJ\lPJ¸kBOKQqY+HKp%o<e2OVyIHxQ2Y+HcG<l ® J%lcdIU8p%t<l�JBU8axQTEBXZS�OjU%ORu lcOjS�p8Q4?FMjNcOKQTS�HKp%t u[wUx[y{z § k%p%t
Mji+p%tFl§kBOjaxQ HPHcy J%axQ Ô�e2y�JBk%y��\U8J8Q�kBOKacQTHRHcy�J%acQ Ô�e2yÒJFk%y :<;¨_�Q�J�lPJÒHRp�sPp%oFe2O¤J%tIHcyÒkBJ%acJBHPGFacpBoFe2O�yIHxQ�pBkBp<HPOjscd<kBp<HPO
HKp�J%tIHcy%e2JBHKpEBaxuTY[U%OjHKJ8QDYDO�e!Q�J¸JBk%y§HcQTS�sco<p¸J%axQTY[HPOjacMjS�U8JBHKJ%Y+HcCBYDOKQTS�HKp�kB?FdPÔ�pBSVHjmZlre2GFsPOKlcQvU%XZl�k%pBtMji+ORQ�scQ�JFEBC%Y[ORQ
OKu lcJ%Q�C%aPHxQTp4;Z>VtIHcy§WDu lcOwHKJ8Q4WDQ�JFHxu�J%tIHcd¨Gk%acyIHKJ%Y[G§QTYDi+o<OKQDk%acpBA4J%lcMjY+HKJBHKJ§HcG§i+acp<lxQvU%d§Y[HcQ WDe2d¨�[L+JBA4p%o¤HcyIHcO�sPOKlrMji+OKQ
sxQvJFE%CBYDOKQFU8JBlcMjlcJ�e2GFsPOKlcQvU8y�U%J8Q<EBaxuTY[U8OwHKJ8Q<Y[HPGFl@J%aci[QqU8dVU%JBHcC%Y+HKJ%Y[G � kBp%t�OKu lcJ8QBY+HcG<l@J%axQTY[HPOjacd�e2OjaxQvC4;ZÕ�kBp<HPOjscd<kBp<HPO
sxQvJFE%CBYDOKQZOjk%uTYDG<S�U8CBk%p%Qqp e2GFsPOKlcQvU8y HRp J%t<HPy%e2JBHKp JB?F?FC%¹cOKQZe2OjaxQ�C U%J8Q±sxQvJBHcG<acOKu HKJ8Q MjHPY4Q±G QvsxQ�yIHcGIHKJ J%tIHcd+; Õ�e2p8uvmZS
Owk8QTi+OKQ�acG<e2JBHKp<?FpIW[XZlRHRJBS�EB?FMwk%p%t<e2O�yIHxQ2HKpÒJ%tIHcy%e2JFHRp�EBaxuTY[U8OwHKJ8Q2Y[O¤e!QvJ JBkBy1HcQqS¤sco<p1kBC%lPm�U8JBHKJ%Y+HcCBYDOKQTS�Ý � U8J8Q � å
J%lrU8J8Q�e2y<lcp\J%l¨Mji+OKQ�sxQ�J<E%C%Y[OKQ�C%aPHcQqp\J%axQ Ô�e2y¸JBk%y�:<;�¬ ÆZHcYDQ L+HKp1lPJ\OKu lcJ8Q2HRp¸J%tIHcyBe2JBHKp�Y[HPGFlrU8JBHPC%Y[HKJ%Y[G � Ý HPOj?BQvU%dBå
Y[GFe2J8u lcOKQ4yIHxQ4Mji+OKQ4scOKQ4k%OjaxQ HPHPy§J%axQ Ô�e2y�JBkBy§MjlcJ§U8J8QDkBOjaxQ HPHcyJBk%y�e2G<scMjlBL8J%ADp%oG � ORu lcJ8QDU%CBHjm ÝÜk%OjaxQ HRHRp%u4C%Y[YDp8Q�å'U8J%Q
scOjNxQvC ÝÜk%OjaxQ HPHPC¸e2GFscOjlxQqU8C8åw;
>Vl\kD; i2;§Ô�Ow?FdFY[p%t<e2O¨lPJ Mji+p%tFe2O¨MjlcJ JBt<HPy%e2JBHKp�k%p%t�Ô�J J%lcJFWDlRmZaxu�¹cOKQ'JBU8axQTEBXZS§OwU8OKu lcOjS§HxQTS§?BMjNcOKQTS§HKp%t u[wUx[y{z §

k%pBtMji+p%tFl?´{± a l TbTpN Z R hk±b²{lnm N ¢ N a T l V j £�N WOW V j £ Ge2y<lcG§JB?<?FJBW[d¤kBp%ti+acOKQ�CB¹cOwHRJ%Q�lcJ�U8C%lcp%t<e2OVY[HPGFl�k%OjaxQ W[acJ%ADd¨HKp%t
J%tIHKp%e2CBHKp%t�OKu lcJ8Q8lcJ¤JB?F?FC%NcpBtFe2OZHKp¨Y[oFlPp<?Fp � HjmZlVHPOw?%QqU%XZlVU%JBHKJ%Y[HPC%Y[OjmZl@U8J8Q%lPJ¤HKp�Ô�MKY[p%t<e2OÛuTY[p¨e2O6HKp ub�*x��@x��rz ;
* |1����&2��&�{4{�¶ h6i+OKscQ�C%Y+HcO�MjlcJÒ���8�#kBp%t¸lcJÒJ%lPJBW[lPmZaxu�¹PORQbOwU8OKu lcOjS�HxQTSr?BMjNcOKQTS]k%C%lRmºJBk%y\HRp qFt	ubwUx[y{z k%p%t¸Mji+p%t<l
C%aPHcQTp¸kF?BdRÔ�p%S�C%YDY+mZl¨U%J8Q4kB?FdPÔ�pBS�e2G<scOjlxQvU%XZlrk%pBtOKu lcJ%Q2kBp<?<?FJBkB?FC%YDQqp¨HRpBtg+;
* |1����&2��&�{D�2¶ h6i+OKscQ�C%Y+HcOrMjlcJÒ���8�#kBp%t¸J%lcJBW[lPmZaxuv¹cOKQ�OwU8OKu lPOKSrHxQTS�?FMKNPORQTS�k%CBlPmºJBk%y\HKp q�t	ubwUx[y{z k%p%t¸J%aPiDuv¹cp%t<l
JBkBy�:<:R�[:<:F;
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e �258�gf8�<����()� {49�¶ h±HKp YDi+d<e2J/g EF?FMjkBp%t<e2O1MjlcJ J%tIHcy%e2JBHKp kBp%t J%lcJFWDlRmZac¹cOKQ@HPG W+?FXZY[Y[J QOuvRER[z § RUT L6scGI?D;ZyI?BOjS
OwU8OKu lcOjS�HcQTS�?BMjNcOKQTS�Y+HKp¸JB?BADCFEBG<HKp q t uvQMxSR[z k%p%t§JBaci[u�¹cp%t<lre2O Q L+JFU8p<?Fp%tRÔ�OKuDMjlcJ%S]pFk%p8QTp%Y[scdIk%pIHcOVJ%axQ Ô�e2y%S§Ý JBU8y%e2G
U8J8Q�e2G<scMjlxåÛJBkBy¸J%lPHxu W[acJ%ADJ\HPGFS�?BMjNcG<S RER L8U8J8Q�HcOw?FOKQvXZlcp%t<l�e2O�HPG?BMjNcG RET ;

a b

b

c��� �2()� �!¶ ���8��WDQ�J¸HcGW+?<XZYDY[J QYuBRER[z § RUT
� ~D(6327+�2����()-2��� h±HKp h6i+dFe2J g+L'yBkBmZS\U8J8Q±kBJ%acJBU%CBHjm)L±Y[t<e4E%pI?%uv¹cp%t<e2O§HcG<l�J%aci[QvU%d U8JBHPC%Y+HRJBYDG e2O1e!QvJ J%lcp8QTi8Hcd
W+mZlxu�J Ý YDJ | | i+mZlcu }�}vL�JBk<¬FyBk%p%t¨e�k%J8u lcp%t<e2O�Y+HKp\JBt<HPy%e2JBHKp8å±U8J%Q4U8CxÔ�O�HPOw?%QqU8d¨U8JFHcC%Y+HKJ%YDGe�k%J8u lcOKQ!e2MjY[J¸Y � OKlPJ\U8oIU%?Fp4;� ~D(6327+�2����()-2��� ·Vacp%Y[MKNRHcO�yIHxQ[Y[HKp�J%tIHcyBe2JBHKpHKp%t§h6i+d<e2JBHKp%S@gscOjlrQTY[i[o<OKQDG¤J%aci[QvU%de2J%SVJBk%J%uTHPGFY[G¤y<HcQ4JBk%y¨U8CxÔ�O
U8p%aPtFADdÒk%acMwk%OKQ�lcJ A4OjoIW[ORQ JBU%axQqEFXZS�e!Q�J JBU8e2d WDQvJ U8CxÔ�O¤W[acC%e2e2J HKp%t JB?BADJFEBd<HKp%t Ý XZY+HcO�y4L HxQ�U8J8Q lcJ sxQvJFE%CBYDp%t<e2O
yIHRJBlÒOKu�e2J%Y+HcO�Y[O�U8CBk%p%Q�J U%JBHcC%Y+HKJ%Y[G lPJ Mji[pBtFe2OkBp%t�lcJ kBC%e2OKåj; _�Q�J kBJ%acC%scOKQ W[e2J4L�WDQ�J HcG scOjo<HPOjacG�U8p%act<A4d�JBkBy
J%axQTY+HcOjacC\scOjl¨tIk%CBaci+ORQ�JFU8e2d§e2O�OwHcQvU8MwHKJ Q kBp%t§lcJ\NcOwU+Q lPC%OKQ!JFk%y¸J%tIHcd+; ¦ YDo<e4EBJ%YDG¨k%p%t§JFU8p<?Fp%tRÔ�p%o<e2OVOKu lcJ8Q2y<HcQ2J%l
sxQvJFE%CBYDp%t<e2OÛMjlcJ¨YDo<e4E%pI?Fp¤U8J%Q8EBaxQTY[U%y%e2J%Y+HcOÛY[O@e!Q�J¨U%JBHcC%Y+HKJ%Y[G¤JFk%yrHcG<l�pBkBp8u�J¨scOjl�NcOwU+Q lcC%OKQDJBU%e2d�e2OVOwHcQvU8MwHKJ¨JBt<HPy
HKp¸YDo<e4E%pI?Fp4L%HcyIHcO�G§?BMjNcG@hk±b² ] ² ] _<² & a�G L ± T ] lDJBk%y�HKp¸J%t<HPy%e2JBHKp4;
¦ YDo<e4E%JBYDGrJ%tIHcdrJBU8pI?Fp%tPÔ�OKu HKJ8QBU8JxÔ�JBacCWDQ�J?FyIWDpBtFS@J8QTYFÔ�G<HcQvU8d<S)U8J8Q[U%JBHKJ%lcy%G<YDG<SÛHKp%trYDi+OjsxuTp%trU8J8Q[scOjl]JB?<?BC%¹PORQ

JBkBp<?Fo<HjmZS�HcuvkBp<HKJ\Y[HPGFl§pBtFYDu�J4;6¢�CxÔ�O]J%tIHcyBe2JBHKp\kBp%t�JBU8pI?BpBtPÔ�OKu4HcG¸Y[oFe4EBJ%Y[G�J%tIHcd�e�k%pBacOKu!OjoIU8pI?BJ¸lcJ1e2OjHKJBHPacJBkBORu
Y[OÛMjlcJrJ%t<HPy%e2JBHKp�k%p%t�scO6i+acG<Y4Qve2pBk%p%Q�OKu8J%t<HPd�HPG�YDo<e4E%JBYDGVU8J8Q8Mji[OKQBkBacCBW[e2JBHxQ8e!QvJ¨JBU%e2d�WDQ�JrU8CxÔ�O±W[acCBe2e2J¨JBkBy�U8CxÔ�O
U8p%aPtFADd[;�>VkF?BC¤scGI?FXZlcpBtFe2O±e!Q�JlPMKJ?Z R T ± J lnm<¢�U8JBHPC%Y[HKJ%Y[G�	 LFHPGFl@U8JBHPC%Y[HKJ%Y[G]U8JBHKJ%Y+HcaPp%A4d<S<LFyBkFmZS)Ojk%Qv?FMwWDpBtFe2O±lcJ
HcG<l¤pFlcpBe2C%YDpBtFe2OxL+U8J8Q2JBkBy\U8CcÔ�O]CB?<?BGU%JBHcC%Y+HKJ%Y[GHKp%t�J%tIHRpBe2CBHKp%t¨kBp%t�scOjl¨Mji+OKQ2JBU8e2d�JBkBy1J%tIHcde2O]OwHxQvU%MjHKJ\MjY[Hjm
� p%axuv¹cp%t<e2O�e!QvJ¸HPMwHRp%Q�J�JBU8e2d¨k%acp%S�HcG<l 	 ;�¬ Õ�?FOjS]p8Q�JBU%e2MKS�JBk%y�HKp 	 Owk8QTY+HcacMjA4pBtFl�k%CF?%Q4Y+HKp 	 ;�Æ±u lcJ8Q!OKoIU8pI?BplcJ
scp%o<e2O�yIHxQ2p8Q2uvsxQ�OjS�JBU%axQqEFXZS�?FMKNPORQTS]JBlcJBW[lPmZaxuv¹cpFlRHRJ%Q!JFk%y�HKp\JBaci[QvU8y�U8J8Q�HKp¸lcMjp¸J%t<HPy%e2JBHKp4;
e �258�gf8�<����()�/{ �!¶ >@U8pI?Bp%tRÔ�OKu[Y+HKp\h6i+dFe2J§�MKlPJ�J%t<HPy%e2JBHKpkBp%t¨JBlcJBW[lPmZaxuv¹cOKQ4HcG¨W+?<XZYDY[J ® OwU8OKu lPmZl�HKmZl]?FMjNcOwmZl
HKp%t u[wUx[y{z § kBp%t Mji+p%t<l e2MjY[J HKp k%pI?Fo sco<p scQ�J%scp<i[QvU8C�:<;º��YDp%sPoFlcJBe2J4LÛOKu lPJ8Q)OjU%ORu lcOjSÒp8QÛ?FMKNPORQTSÒY+HxQTS�pBkBp8u�OjS�hb±k²±&Z LM] ²BG L ± T ] l[G§e2pBacA4dÒ:<:F:<;

1
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0

0

��� ��()� ¯b¶ ���8��W4QvJ\HcQTS�?BMjNcOKQTS]i8mZaxuTS]Hcacu�J¸sxQ�JBscpFi[QqU8C :
h±HKp�J%tIHcyBe2JBHKp�J%tIHcy�y<?FOjS p8Q<U%JBHKJ%Y[HPC%Y[ORQTS OKu lPJ8Q<HPOj?BQvU%MKSILcJF?F?FC�J%tIHcyVscOjlÛJBkBp<HPOw?BOKuxJ%lPHcu�A4JBYDG+LIJ%A4pBoVJFU8p<?Fp%tRÔ�p%o<e2O

HcGrY[oFe4EBJ%Y[G]HcG<S@C%lPm k%JBacJBHcd<acG<YDG<SI;b¬ ÆZHPY4Q[t<kBC%aci+p%t<lVkBacCBW[e2JBHxQ+?BMjNcOKQTSÛk%pBt�scOjl]J%lcJBW[lPmZacu�¹cp<lPHKJ8QDJFk%yrHRp¨J%tIHcy%e2JBHKp4L
e!Q�J¤U8J8Q8U8CBkBp8Q�OjSÛU8p%aPtFADMKS@scOjl�MKi+p%t<l�JFU8e2MjSÛk%p%t�NcOwU+Q lcC%lcO@JBkBy¨JBt<HPMKSÛU%J8Q+WDQvJ¨HKp��U8J8Q8HKp1:<; ¦ e2y<lcG�HcMwHKp8Q�J¤U8p%act<A4d
OKu lcJ%Q'G�scOjNxQvC4L�U8J%Q L�y<lPHjmZSIL G�e2yFlPG�kBOjaxuvkFHKmZY[G�lcJ JBk%p%aPaxQ�ABÔ�ORuZe!Q�J ?BMjNcG JBk%y HRp J%tIHcy%e2JFHRp OKu lcJ%Q'lcJ OKu�e2J%Y+HcO§Y+HcG
scOjNxQvC¸U%JBHcC%Y+HKJ%Y[GU8J8Q�lcJ\sxQvJFE%CBYDp%t<e2Or:FL8kBacCBW[e2J�HRp¸pBkBp8uTp�YDt<e4EBJ8u lcOKQ�J%lrU8J8Q�e2y<lcp¸J%l¤t<kBC%aci+p%t<l]HcaxuvJ¸sxQ�J%sPpFi[QvU%C :
Y+HcG?FMjNcG[;
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e �258�gf8�<����()� {D¡2¶ ª)p�k%J%aPC%scOKQ WDe2J�J%tIHcy�OKu lPJ8Q�U8CBkFmZSk8QTp�OjlcsxQ�JBA4Mjacp<lM8 ® OKu lcJ%QZG1W[?<XZY[YDJ OwU8OKu lPmZl¸HjmZl¸?FMjNcOwmZl
HKp%t u[wYxQy{z § k%p%t�OKu lPJ8QbHPMjHKp8QvOjSrXZY+HcOxLcZc± TQN4T&V ´�a 1T&V�� tIk%C%aPi[OKQ2HKp%t<?FC%i[QTY[HKp<l¨MjlcJ �\Y[O�U8CxÔ�O]kBOKlRHcC%scJ1sxQ�JBscpFi[QqU%XZl
W[acJ%e2e2CBHjmZl§HPGFS�?FMKNPGFSI;�_�Q�J1k%J%acCBscOKQTW[e2J4L�p8Qb?FMjNcOKQqS�:<:F:<:<:F:<:F:<:<:F:<L�:<:F:<:F:<:<:P�+:F:<:<:P�8:<:<:<:VOKu lcJ8QbY[HPGFl ® OjlPXºG¸?BMjNcG
:<:F:<:F:<:R�[:<:F:<:<:ÛscOjlrOKu lcJ8Q�Ý G¨HPOw?BOjtIHRJ%u�JkBOKlRHcC%scJ�sPOKlrMji+OKQ��Båw; ª)p¸J%tIHcy%e2JBHKp§scu lcOwHKJ8Q�Y+HRp1h6i+d<e2J¸^+;#·@XZS�k%acMwkBORQDlcJ
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��� �2()� 92¶ ���8��WDQ�J¸HxQTS�?FMKNPORQTS]e2OVHKp%t<?FC%i[QTY[HKp<l�MjlcJ1�YDO�U%CxÔ�O�kBOKlRHcC%scJDL+e2OjHPC�HRp�kBaPX HKp1�
Y+U8OjA%Ô�OKu�U8J%lcOKuTS�WDQ�J\lcJ¸U8JBHKJB?FCFEBORQ+kBXZS�scpBt<?FOjoFOKQ[HKp\YDtIW+U8OwU8axQve2MKlPp\JBt<HPy%e2JBHKp.-
ª)p�U%?FORQvsxu�Y[O§J%tIHcd\HcG<l¸kBOjaxuvkFHKmZY[G+L�yFkBmZSU8J%Q�Y[HcQqS¨k%OjaxQTYDY[yIHcOjacOjS<LbOKu lPJ8Q lcJ�JBk%p%sRXZYDp%t<e2OrU8CBk%p%Qqp�lPy%GFe2J�Y+HcG<l

k%aPy<HKJ%Y[G � EBaxQTY+U8y%e2J%Y+HcO�Y[HPGFlrHcC%sPO�U8JBHPC%Y+HRJBYDG � ;Z_�Q�J�k%JBacC%scOKQ W[e2J4L+Y[HPGFlrU8JBHPC%Y+HRJBYDG��§EBaxQTY[U%y%e2J%Y+HcO�JFU8axQqEFXZS]yIHKJ%l
scOjl�Mji+p%tFe2O�scQ�JFEBC%Y[ORQbJBU8y%e2G¸HKp k%aRX HRp �\HPGFSr?BMjNcG<SI; ¦ kBacyIHRJBYDG\J%tIHcd\QTYDi+o<ORQ!U8JBHK¬+J%aci+d<l�Ý kBaxQ l�Mji+p%t<e2O¤scQ�JFEBC%Y[ORQ
Hxuqk%pIHcOKå�U8J8Q+sxQvJBHcG<acOKu HRJ%Q%JBk%y¤pBk%p%Q�J%scdIk%pIHcO±e2OwHcCFEBJ%Y[G[L<J%ADp%o�A4OjoIWDpBtFe2OÛJFk%yrHcG<lVU8JFHcC%Y+HKJ%YDG��rJBU%axQqEFXZS@e2y<?BQTSÛsxQ�J<E%CF�
Y[p%tFe2OVHKp¸kBaPX HKp1e2G<scOjlxQqU8y�U8J8Q�scOjl¤NcJ%lcJBW[t<aclcC%e2O�YDO�J%t<HPd[;�Æ±u lcJ8Q2HPXZaPJ1ADJ%lcOjacy4L[Mji+pFlPHKJ%S�NcOwU8JxÔ�J%axuTY[OKQ4HxQ2YDG<e2J8u lcOKQ
lcJ¨EBaxQTY+U8y%e2J%Y+HcO@Y+HcG<l�U8JBHPC%Y[HKJ%Y[G��DL8yIHxQ[J%t<HPd¤kBacMwk%OKQ+lcJ�OKu lcJ8Q+HcOw?BQvU8d�U8JBHPC%Y+HRJBYDG+L%e!QvJ§U8J8QDJBl�k%pIHcM@scO@sxQvJFE%CBYDp%t<e2O
U8CBkBp8QTp �+L6QTY[i+oFOKQ±p U%J%lcy<lcJ%S1kBp%t�E%CB?FJ%e2O¸Y+HcG<l�J%aci+d WDQ�J HKp kBp8Q�OjS¸?BMjNcOKQTS1JBlcd<U%p%tFl Y[HPGFl ® U8J8Q6C%aPJ k%acMwk%OKQ'lcJ
scOji8HKp%oFe2OVHcG?FMjNcG+;
¢�C%lcpBtFe2O HPXZaPJrHPGFl@OjNcd<S±kBJ%acJBHPdFacG<Y[G[;b>VS6k%p%o<e2OZkBmZSÛMjlcJ%S±C%lwÔ�aPm kBp%SILFe2O'?%u W[GVe2lcdFe2G+L<Mji[OKQBOwk%Q�A4pBaPHxQTYFÔ�ORu%e2OZHKp

U8JxÔ�dIU8p<lrlcJ1JBlcJBW[lPmZaxuv¹cOKQ!JFU8axQqEFXZS�J%tIHcMjS�HcQqS�?BMjNcOKQTS<;�>�tIHcy%S�e2JcÔ�J8u lcOKQ�HKJ¸YDo<e4E%pI?FJ§HcG<S�?BMjNcG<S]MjlcJF��MjlcJ4L8k%aRX HRJ\JBkBy
HKJJ%acQqY+HcOjacCDLByBkFmZS@JBU8axQTEBXZS)U8J8Q%HKpJBt<HPy%e2JBHKp4LIU8J8Q8k%acMwkBORQ%U8CFk%p8QvJ¨Y+HxQ W[e2drlcJ¨kBORu8J%l�J%tIHcd�G�?BMjNcG�JBlcd<U%ORQ8d�y<i[Q[Y+HcG<l® ;�ÆZk%OKQ�scdJBU8axQTEBXZS]p�CBlwÔ�aPm k%pBS]J%tIHcy%S�MKi+OKQ4?BuTW[G¨e2lcdFe2G+L8U+Q4OwkBORQvscdp%Q4?BMjNcOKQTS�HcQqS�pBk%p8uvOjS�U8axu lcOKQ�e�k%p%aPp%oFlrlcJ¸Mji+p%t<l
p%Y[p%scdIk%pIHcO�e2OjW[CB?Fp¸e2d<U%p%S<L%JBk%p%ADJ%YDu�¹cOKQ2J%lPHcu!JBlcC\kBC%Y[J\Y+HxQ W[e2d§lcJ¨Ô�t<e2CBHKJ8Q�p<?FyBU%?FG<acG¤HPG?FMKNPGk%p%tMKi+OKQ�scOKQ2e2Mji[acQ
HcyIHcOxL+lcJ¤Ô�t<e2CBHKJ8Q4JBkF?FXZSD´³obW V � aOob² V ´�a l ²*±EG�hk± T&VrT ± J ±Qj T ] G V Z R hk±b²klnm<oc;ZÆ±u lcJ%Q!ADJ%lcOjacy¸yIHxQ�J%tIHcd¨G¨kB?FG<acp%A4pBaxu�J§HKp%t
J%aPU%ORu2WDQ�JÒlPJ JBkBp%A4J%YDuTYDOKQÜ;]»�J1JBk%pBacaxu 2DOKQbscO�HPG¸?FMjNcG�J%lU%J8Qbe2y<lcpÒJBlJ%tIHcy%Srp1i[aPyFlcpBS¨NcOwkBOKaPC%YDOKQ2HKpÒ^�YDO�U8CFk%p8QvJ
i+acp<lxQvU8dY[HcQTW[e2d+L+W4QvJBHxu2JBU%axQqEFXZS�HcyIHcO�Mji[OKQ2scOKQ�e!Q�J¸k%OjlPHPC%scJ�W[Oje2CBHcG§e2O¤:F;
��OwHcC§JBkBy�J%tIHcdrHcG<l]k%J%acJFHcd<acGFY[GrHRplcy%G<e2J§HcG<S�U8JBHPC%Y+HRJBYDG<S � OKu lcJ8Q�yIHxQ+E%axuTY+U8OwHKJ8QDOwU8OKuDJBl¤Mji+OKQ4scOKu4�¤JBU8axQTEBXZS

k%acQ l@JBk%yri+acy<lcp�:F;�ª)prlcy%G<e2J]HcG<S6U8JBHPC%Y+HRJBYDG<S � pBe2p8uvmZS±ORu lcJ8Q8yIHxQ%Mji+ORQFscOKuBHRp�HPOj?FOjt<HKJ8uTp��]JBU8axQTEBXZS'k%axQ l�JFk%y�i+acy<lcp
�8L%U�; pD; U�;�L+OKlRXnY+HcG<l]U8JBHPC%Y[HKJ%Y[G���E%acQqY+U8y%e2JBY[HPO�J%l�Mji+p%t<e2O�sPORu[HRp�HPOj?FOjt<HKJ8uTp¨�JBU8acQqEFXZS]^¨i+acp<lxQqU8MjS]Y[HcQ WDe2MjSVk%axQ lB;
Æ±u lcJ%Q�A4J%lcOjacy�HRXZacJ§WDQ�JBHcu�G¤U8JFHcC%Y+HKJ%YDGk� sPOKl�Mji+OKQ4e2OwHcCFEBJ%Y[G¤kBp%tNPOjU8Q lcC�JBkBy�J%tIHcd¤e2O¤:U8�J%lrOKu�sPJ%e2OVHKpHPOw?BOjtIHRJ%uqp
�¤i[aPyFlcp§^�k%uTY[m U8J%QDe2J%SVMjawÔ�OKQb:@k%C%OKQ[lcJk%OKQ8kBmZSVMji[pBtFe2O)e2yI?%QTS@Y[tFe�kF?BG<aPXZY[ORQ+e!Q�J¨k%OjlPHcCBscJ¨W[Oje2CBHcG¤e2O]:<;�¬ >�aPJ§scOjl
tIk%C%aci+OKQ4?Fy<W[p%S�lcJ1Y[t<lcOjiDuTY[p%t<e2OVWDQ�JFHxu L[y4L HxQ�U8J8Q�lPJ1scpBoFe2O�JBk%y¸sPm/U8J8Q4k%MjacJDL+G§?BMjNcG¤k%acMwk%OKQ�lcJ\JBkBp%acaxQvA%Ô�OKu ;
¬ Æ'tIU8p<?FJ¸e�k%p%aPp%oFe2O�HPXZacJÒlPJ Ow?BMwW[Ncp%t<e2O�yIHxQbp8Q!sxQ�C%ADp%acOjSre2OwHRJ<E%C%Y[OKQTS]Y[HKp1YDi+d<e2JÒ^�OKu lcJ8Q!ADHcQ�JBW[e2MjlcOjSrJBU8axQTEBXZS

XZY+HcO�JFU8p<?Fp%tRÔ4XZlPHKJ%SVJ%t<HPMjS�lcJ¸sxQvJBHcG<acOKu HRJ%QDHKp�lcy%G<e2J¸HPGFSVU8CxÔ�O@U8JBHPC%Y[HKJ%Y[G<S<L%U%J8Q�C%acJ�HKp�J%tIHcy%e2JBHKp�scpBt<?FOjoFOKQ ;�>VlBL
WDQ�JÒkBJ%acC%scOKQ W[e2J4L4EBaxQTY[U%y%e2J%Y+HcOrYDOre!QvJ�pBk%p8QvJ%scdIk%pIHcO�JBkBy HxQTS¤U8JBHKJ%Y+HcC%Y[OKQqS �%x[�Q�Q�[x � U%J8Q�sxQvJFEBC%YDpBtFe2Or�¸k%acMwk%OKQblcJ
e2OwHKJFE%pBoFe2O�Y+HcG<lU8JBHPC%Y+HRJBYDG � J%ADp%o\e2OjHPC HcG1e2OwHcCFEBJ%Y[d\e2JBS]Ô�JÒMji+p%t<e2O¤scQ�JFEBC%Y[ORQb�1JFU8axQqEFXZS¤i[aPyFlcp :¤k%acQ lBL2U8J%Q
J%tIHcy¸OKu lcJ%Q2HKp¸lcy%G<e2J�HcG<S�U8JBHPC%Y+HRJBYDG<S � ;
* |1����&2��&n{+¯b¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcO@MjlcJ\���8��k%pBtJ%lcJFWDlRmZaxu�¹cOKQ2OwU8OKu lcOjS�HcQTS]?BMjNcOKQTS�kBC%lPm/JBk%y�HKp q t u[wUx[y{z kBp%t§Mji+p%t<l
e2dIU8p%S�HKp%tI?BCBiDQTY+HKpFlr^¨U%J8Q4HKp1^Ip�W[acC%e2e2J¸HRpBtFS]JFk%y�HKJ\JBaxQTY[HPOKaPC\OKu lcJ8Q�:F;



�#� �#� �3� ��� �<� ������ � �
	 � ����� � ��� 	 � �N� � :xf
* |1����&2��&n{D92¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcO@MjlcJ\���8��k%pBtJ%lcJFWDlRmZaxu�¹cOKQ2OwU8OKu lcOjS�HcQTS]?BMjNcOKQTS�kBC%lPm/JBk%y�HKp q t u[wUx[y{z kBp%t§Mji+p%t<l
e2dIU8p%S�HKp%tI?BCBiDQTY+HKpFlr^¨U%J8Q4HKp1^Ip�W[acC%e2e2J¸HRpBtFS]JFk%y�HKJ\sPOKNcQ�C¸OKu lcJ8Q�:<;
* |1����&2��& { �!¶ ® OKu lPJ8Q6G W+?<XZYDY[J OwU8OKu lPmZl�HjmZlÒ?FMKNPOjmZl1HRpBt ubwYxQy{z § k%p%t OKu lcJ%Q6HcMwHKp8Q�OjS¸XZY[HPOIL¨Zc± TpN�T&V ´�a 1T&V �
tIk%C%aci+p%t<l@HRpBt<?FC%i[QTY[HKp<l�sco<p�rY[O)U8CxÔ�OÛk%OjlPHPC%scJ¨sxQ�J%sPpFi[QvUBXZl�W[acJ%e2e2CBHjmZl�HPGFS)?FMjNcGFSI;�¢�JFHRJBY[U8Ojt<C%Y+HcOÛMjlcJ¨���8�ºk%p%t
J%lcJFWDlRmZaxu�¹cOKQ�HcG<l ® ;
* |1����&2��&n{D¡2¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcOV���8��WDQ�J¸HxQTS�W+?<XZYDY[OjS]HKp%t u[wYxQy{z § 8
:F;@«±MjNcOKQqSVk%p%t¨HcOw?BOKQqXZlcp%t<l¤Y[O��<�

�+;@«±MjNcOKQqSVk%p%t¨k%OjaxQ�Mji+p%t<l]HcaxuvJ1scQ�J%scp<i[QvU8C¸�
* |1����&2��&n{7�!¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcOV���8��WDQ�J¸HxQTS�W+?<XZYDY[OjS
Ý J8å wdw §{yk§{y L+U8J8Q
Ý°E8å � © � uvQMxXR[z §  � ¤ �!* © / M 3³� * © / & L
yBkBp%t �!* © / L4U8J%Q � * © / OKu lcJ8Q�HKp¸kF?BdRÔ�p%SVHKmZl Q U8J8Q4HjmZl R Y[HPG§?BMjNcG © U8J8Q � ¤ � YDG<e2J8u lcOKQ!yIHxQ4HKp � sxQ�J%Q�acOKu4HKp � ;
* |1����&2��& {�'2¶ >�l�, OKu lcJ8Q����8� scOKuvNPHcO kBXZS lPJºU%JBHKJ%Y[U%OKt<C%Y[OwHcO�MjlcJº���8��WDQvJ�HcG/W+?<XZYDY[J q¨§ �r® * , / ÝÜHKp
Y[tFe�kF?Bd<aPmZe2J§HcG<S]W+?FXZY[Y[J%S ®�* , / åj;

�D$�� � . ��/98�/98 �� �: �: E / :U=?+ 0�� /��  �0r/�0
Æ±QTYDCBW[p%t<e2O1HRXZacJne!QvJ k%J%acJF?F?FJBW[d HjmZl lPHcOwHcOjace!Q lxQTY[HcQvU%XZl J%tIHRpBe2CBHjmZlBL±HKJ�Z R ² T ± T ± aYZSl ²{l W T lnm N ] j T o&Z ]dT ] Ý �VÄ<×��
Å8ÂKØ,ÂKÃ²ã§¿�×[¿=á�Ø,¿ Ö ��¿=×+¿�Ø,Â �@à8Ø²Ä<ã�äxØ ä d ���8��åj; >�tIHcC�JFk%pIHcOw?BpBoFlBL@ADJ8Q lPp%e2OjlxQvU8CDL�e!QvJ�OjlxuTYDi+t<YDG HKp%t/e2p<lPHPMj?Fp%t HjmZl
lPHPOjHPOjace!Q lxQTY+HxQqU%XZlrJ%t<HKp%e2CFHKmZlFL8J%A4pBo[L8JFk%yHKp<l�p%axQTYDe2y§kBp%t]Ô�J�sRXZYDp%t<e2OxL%U8CxÔ�O@���8��Ô�J�OKu lcJ8Q4U%J8Q4�V�8�¤L%U%J8Q4C%acJ�p%Q
W+?FXZY[Y[OKS�k%p%t¤J%lcJBW[lPmZacu�¹cp<lPHKJ8Q�JBkBy§HRJ��V�8��OKu lPJ8Q4MjlcJ¸t<kBOjacYDo<lcpI?Bp¤HjmZlrW+?<mZYDY+XZl�k%p%t¤J%lcJFWDlRmZaxu�¹cp<lPHKJ8Q2JBkBy§���8�r;
»�JVscp%o<e2O y%e�mZSZYDo<lPHKp%e2J�yIHxQ<J%tIHcyVORu lcJ8Q<e2yFlcp�A4J8Q lcp%e2OjlxQqU8y4LxU8J8QIyIHxQxHRJ�sco<p�e2p<lPHcMw?FJ�OKu lcJ%Q<JBkBp<?FoIHKmZSZQTY[p%sco<lcJ%e2J4L

y%Y[pFl�J%A4pBacCHKp%tI?BC%i[QTY+HRp<l)HKp¨k%p%Q�OjSÛW+?FXZY[YDOjS@J%lcJFWDlRmZaxu�¹cpBtFlB;Z��O)CB?<?FJr?FyIW4QvJ4LPÔ�Jscp%o<e2O)e!Q�J¨e2M�Ô�p%scprk%p%t�WDQ�J¤U8CxÔ�O
�V�8��Ô�J¨U%JBHKJ%Y[U%OKt<C%¹cOKQ+MjlcJ§QTY[p%sco<lcJ%e2p§���8�¤L8MjlcJ¨���8� scG<?[;<k%p%tVÔ�J§J%lPJBW[lPmZaxu�¹PORQDJBU8axQTEBXZS)HcG<l�uvsxQ�JW+?<XZYDY[J�e2OÛHKp
scpxÔ�Mjl§�V�8�r;�·VJ%aR¬+yI?BJ1J%tIHRJ\HKp lcJÒe2Ow?FOwHRpBoFe2O]�V�8��k%acp%Y[A4MjacOKQbe2OKacQvU8C\kB?FOKp<lcOwU%HPdFe2JBHKJ\YDOrY[i+MKY[G¸e2O�HRJ1���8� YDO
p%axQTY[e2MjlcOjS�k%OjaxQqkBHPXZY[OKQTS<L+yBkFmZS@Ô�J¸scp%o<e2O�Y+HRJ¸k%JBacJ%scOKu W[e2JBHKJ4;
H 5+����()-2� � �!¶ Ýß��G§lRHcOwHcOjace!Q lxQTY[HcQvU8y\>�tIHcyBe2JBHKp Ý �V�8��å)å
¬ Æ'lcJ4Z R ² T ± T ± aYZSl ²{l W T lnm<o ] j T o&Z ]dT&V OKu lcJ8Q2e!QvJ¸kBOjlPHcC%sPJ

* � x&q�x	�{x � 
 x � /
yBkBp%t


 � OKu lcJ8Q2MjlcJ�k%OwkBOKaPJ%YDe2Mjlcp¸Y[oFlPp<?FpGm ]dT ] W TQN Wµ± & ²cL

 q OKu lcJ%Q!MjlcJ�kBOjkBOjacJ%Y[e2MKlPp\JF?BADCFE%GIHKp4L

 � OKu lcJ%Q�G�Wgjd² N a TbR W R Zc± TpNQP ] W Rµ£ Ý°Ø,Ã äI×Dá�¿�Ø,¿=Ä<× ÚÜà+×[ÖjØ,¿=Ä<×Då e2O¤k%OjsxuTp�p%axQTY[e2p%o HKp � ( q U8J8Q�kBOjsxuTp�HcQ�e�XZl�HKp
sPtFlcJBe2p%YDo<lcpI?Bp 3�� LÒHKp¸YDo<lcpI?Bp¸scGI?[;8y<?<mZlrHKmZl¤tIk%p%Y[tFlPy<?<mZl]HKp%t � ;


 � 
 � � ORu lcJ8Q2e!Q�J¸JBkBy�HxQTS�U8JBHKJ%Y+HcCBYDOKQTS�k%pBt§pFlPp%e2C%¹cOwHKJ8Q ] a � lnmµ¢8L[U%J8Q

 � " � OKu lcJ8Q�HKp\YDo<lcpI?Bp§HjmZl T ± J lnm  ²@U8JBHKJ%Y+HcC%Y[OwmZlB;



:R¦ � ��� ��� � � 	 �#� � ��� 	 � �N� �
¬ Æ'lcJ e2G lPHPOjHPOjace!Q lxQTY+HxQqU8y J%tIHcy%e2JFHRp OKu lcJ8Q±YDJ%l MKlPJ ���8�ÇJB?F?FC WDQvJ U8CxÔ�O�U8p%aPtFADd�U%J8Q'WDQ�J U8CxÔ�O�W[acC%e2e2J HKp%t

JB?FA4JFEBdIHRpBt�e�k%p%acOKu2U8J%lcOKQTS¤lcJÒMji+ORQbpBk%p%QqpBscd<kBp<HPO�k%OwkBOKaPJ%YDe2Mjlcp\kB?FdPÔ�pBS�JBk%yÒJFU8e2MjSrkBp%t¸NcOwU+Q lPp%oFlJBk%y HPGFl¨U8p%act<A4d
U8J8Q Mji+p%t<l\HKp�WDaPC%e2e2J mZS¸OwHxQqU8MwHKJ ��kBp%acOKu JBU8y%e2GÒU8J%QZlPJ tIk%C%aPi[OKQ�U8J%e!uvJ JFU8e2dÒJBkBy U8CFk%p8QvJ�U%p%act<A4dÒWDQ�J�U8CBkBp8QTp
W[acC%e2e2J4;rÝ >Vl �0* � x�� /1t °¸OKu lcJ8Q2HRp\U8Ojlcy Y[o<lcp<?Fp¸HcyIHcO�scOjltIk%CBaci+ORQ2Y+HKp W[acC%A4G<e2J1U%J%e!u�J\JBU8e2d¸JBkBy\HPGFl¤U8p%act<A4d��
e2O�OwHcQvU8MwHKJ � ;Tå
¦ YDG<e2J%lPHcQvU8d)scQ�J%ADp%acC]e2O�kBaxQ l6ORu lcJ8QIy<HcQ LxyIHKJ%l6scQ�JFEBC%¹cp%t<e2O�e!QvJ�?FMKNPG[LPscOjl6OKu lcJ%QIkF?BMjp<l±e2p<lcp%Y[dFe2JBlPHKJ�U8JxÔ�pBaxQTYDe2MjlcG

G�U+u lPGFY[d¸e2J%S�k%C%lPm�Y[HKp W[acC%ADGFe2J1J%A4pBo\OjlcsPMKi+OwHKJ8Q2lcJÒMji+p%t<e2O�k%OjaxQTY[YDyIHcOjacOjSrJBk%y1e!u�J1Ojk%Qv?Fp<W[MjS]e2OwHcC<E%J%Y[G<S�yFlPHKJ%S
Y[O�e!u�J¸U8p%aPtFADd¨U8J8Q2sxQvJFEBC%¹cp<lPHKJ%S�MjlcJ�W[acC%e2e2J4;Zª)p¸Y[O�k%p%Q�OjS�U8JFHRJBY[HPC%YDOKQTS]e�kBp%acp%o<e2O�lPJ¸kBC%e2O�JFk%y¸e!Q�J�U8JBHPC%Y+HRJBYDG
� � � J%ADp%o sxQvJFEBC%YDpBtFe2O�HKpÒW[acC%e2e2J � e2J%S¤HRp1?BMjOKQ�G\YDt<lcC%aPHPGFY[G e2OwHPCFE%JBYDG<S<;]ª)p�YDo<lcpI?BpÒJBt<HRXZl§HKmZl¸sct<lcJBHRXZl
U8JBHKJ%Y+HcCBYDOwmZlrOKu lcJ8Q�HKp �0* � x�� /�" � ;
e �258��*B��5B&2��& ¯b¶ >Vl WDQ�J e!Q�J U%JBHcC%Y+HKJ%Y[G �ÒOjlcy%S¸���8� U8J%QZWDQ�J MjlcJ W[acCBe2e2J �B�Fq Mji+p%t<e2O �0* � x�� /*t °�JBt<HPy
Ojace2G<lcOjoFOwHKJ8Q�mZS¨lPJ e2G<l§OKu lcJ8Qbsct<lcJBHcd�G\e2OwHcCFEBJ%Y[G�JBk%y\HcG<l¨U8JFHcC%Y+HKJ%YDG��§kBacp%SrpBk%p%Q�J%scdIk%pIHcO�CB?F?FG§U8JBHPC%Y+HRJBYDG�e2O
HKp�WDaPC%e2e2J � ;
H 5+����()-2� �+¡2¶ Ýß>VlcJBW[lPXZacQqY[G§?FMKNPGFS]JFk%y¸���8��å
»�OwmZacp%o<e2O�yIHxQIe!Q�J�?FMjNcG © t © � © s��Q�[� © � L © = �`q LxJBlcJBW[lPmZaxuv¹cOwHRJ%Q<JBkBy�MjlcJ����8� J%l±t<kBC%aci+OKQxHPacyBkBp%S lcJ�U8Q lcGRÔ�p%o<e2OILsxQvJFE%CB¹cpFlRHRJBS�HKp © L[kBC%lPm/Y[HKp�W[acC%ADGFe2J§XZY+HcO]lPJ§U8JBHKJB?FdFNcpBtFe2O@Y[OVHPOj?BQvU%d¨U8p%aPtFADd[;�� OwU+Q lcp%o<e2O�Ojt<axQTY[U%y%e2Ojlcp8Q4Y+HcG<l
J%aci[QqU8d)U8JBHcCBY[HKJ%Y[G � 
 U8J8QFscQ�JFEBC%¹cp%t<e2O�HKJ�W[acC%e2e2JFHRJ © � MwmZS © � e2O J%tIHcd)HcGVYDOKQvacC4;�¢�CxÔ�O A4p%aPC]k%p%t@sxQvJFE%CB¹cp%t<e2O�MjlcJW[acC%e2e2J © = L+U8J8QDOKt<axQTY+U8y%e2Ojlcp8Q4Y+HcG<lrU8JBHcCBY[HKJ%Y[G��%L+Owk8Qq?BMwW[p%t<e2O)mZS]Owk%y%e2OjlcG¤U8JBHcCBY[HKJ%Y[Ge!QvJ\JFk%y§HxQTS�U%JBHKJ%Y[HPC%Y[ORQTSHKp%t Y[t<lcy<?Fp%t �0* � x © = / ;�Ý >Vl HKp Y[oFlcpI?Fp J%tIHcy OKu lcJ%Q6U8Ojlcy G ?FMKNPG JBkBp%acaxuqkBHPOjHKJ8QÜ;Tå Æ±u lcJ8Q)A4J%lPOKaPy y<HcQ6W4QvJ U8CxÔ�O
?FMKNPG t<kBC%aci+p%t<l�OKlPscOji[pBe2MKlRmZSÒk%OjaxQTYDY[yIHcOjacp8Q)JBkBy MjlcJBSÒHcacyBkBp8Q)lcJ U+Q lcGRÔ�p%o<e2O1kBC%lPm Y+HKp/JBt<HPy%e2JBHKp sxQ�JFEBC%¹cp<lPHKJ%S
HKJ W[acC%e2e2JBHKJ J%tIHcd<S\HPGFS¸?FMKNPGFSIL'J%A4p%o YDO¸U8CxÔ�O�EBdFe2J OjlcsPMKi+OwHKJ8Q±lPJ Mji+p%t<e2O�HcG sPtFlcJFHcyIHcGIHRJ lcJ Owk8Qv?FMjNcp%t<e2O§HcG<l
Owk%y%e2Ojlcd¸e2J%S¤U8JBHPC%Y[HKJ%Y[G+;]>@k%p%acacuvkBHPOwHRJ%Q�G¸?BMjNcG © JBlU8J8Q�e2y<lcpÒJBl§U8J%lcOKuTS¨JFk%y HKp%t<S¨sPtFlcJFHRpBoFS�HcaPyBk%p%t<S�U+u lPGFY[GFS
scOjlrU8JBHKJB?Fd<W[OKQ4Y[O�HcOw?BQvU8d¨U8p%act<A4d+;
H 5+����()-2� �K�!¶ Ýß_!?<XZYDY[J1OjlcyBS]���8��åª)pY[o<lcp<?FprHKmZl�?BMjNcOwmZl�kBp%trJBk%pBscMji[OwHKJ8Q%HKpe2GrlPHPOjHPOjace!Q lxQTY+HPU8y J%tIHcy%e2JBHKpk, p<lcp%e2C%¹cOwHKJ8Q R _ JU WOW ] ´ V j ] ² ] _<² &��a�G L ±pl T&V*] j T o&Z ]dT&V U8J8Q�Y[t<e4E%pI?%uv¹cOwHKJ8Q4e2O ®�* , / ;
e �258�gf8�<����()�Ò{7�!¶ ª)pVJBU8yI?Fp%tPÔ�pÛkBJ%acC%sPORQ W[e2JVe2G)lPHcOwHcOjace!Q lxQTY[HcQvU8pBo)J%t<HKp%e2CFHRpBt6J%lcJFWDlRmZaxu�¹cOKQxHcGÛW+?<XZYDY[J wdwUuQwUxQy³z § ydy ;

0 0 1 1

0,1

A B C D E��� �2()� �!¶ �V�8��WDQ�J�HcG§W+?<XZYDY[J w^wµu[wYxQy{z § y^y
·VacyBU8OKQ HKJ8QVWDQ�Jº�V�8��U8J8Q�yFi[Q�WDQ�J����8� e!Q�J�U8J%Q�Y[HPGne2OjY[J8u�J�U8pBactFADdntIk%C%aPi[pBtFl sPoFp�JBU%e2MKS e2O OwHcQvU8MwHKJ�:<;

·VJ%acJBHPGFacOKuTY+HcO@HcGY[t<lPHKp%e2p<W[acJBA�u�J§kBp%tOwk%Qv?FMKNPJ%e2O@OKsRX�8ZpE%acyIW[i+p%SÝÜÀ=Ä%Ä�4Då6JBkBy§HcGe2OjY[J8u�J§U%p%act<A4dY+HKpFlrOjJ%tIHcy§HPGFS
Mji+ORQ sco<p�OwHxQvU%MjHPOjS�� U8J8QÛ:<;1>VtIHcy�YDG<e2J8u lcOKQ'yIHxQ Owk8Q HcaPMjkBOwHRJ%Q�lcJ sxQ�J%lPoFY[p%t<e2O¨HcG<l¸U8p%act<A4d�J%tIHcd1y<HKJ%l\sxQvJFE%CBYDp%t<e2O
OKu HcO)�¤ORu HPO]:F;'»�J¨e�k%p%aPp%oFY[J%e2O)lcJORuTi+J%e2OÛHKp§uvsxQTp§JBkBp<HPMj?FOjYDe2J¨J%l]A[HxQ�CBi[lPJ%e2O@scoFprE%aPy<W[i+p%t<SVJFk%y¨HPGFl�U8p%act<A4drJ%tIHcd
Y+HRp<l OjJ%tIHcy�HcG<SIL�MjlcJ e2O�OwHcQvU8MwHKJ ��U+QZMjlcJ e2O�OwHcQvU8MwHKJ :<; ÆZk%Qv?FMjW[p%t<e2OHPG Y[t<lPHKp%e2p<W[acJBA�u�J�WDQ�J U8JxÔ�J%acyIHcGIHKJ Y+HKp
Y[i[d<e2J�U8J8Q�Hxuqk%pIHcO�CB?F?Fp4;
_�Q�JBHcu[HKp�V�8� HKp%trY[i[d<e2JBHKp%S �rJ%lcJBW[lPmZaxuv¹cOKQDHcGrW+?FXZY[Y[J ® t�wdwUuQwUxQy³z § ydy -�·VJ%acJBHPGFacOKuTY+HcO@y<HcQDG ® JBk%pIHcOw?FORu HKJ8Q

JBkBy�OjU%ORu lcOjSJBU%axQqEFXZSHxQTS¤?BMjNcOKQTS¨kBp%t J%aPiDuv¹cp%t<l¸e2O wdw U8J%Q�HcOw?FORQqXZlcp%t<l�e2O ydy ;¤¢�CxÔ�OrHcMwHKp8QvJÒ?BMjNcG\k%OjaclcC%OKQ�JFk%yÒHKp
�V�8��mZS¤OjNcd<S 8 e2O�HKJ1sPoFp�k%aRX HRJ\�§e2OwHKJFEBJ8u lcOKQ�Y+HcG�e2OjY[J8u�J¸U8p%act<A4d+L+Y+HcG<l¨pBkBp8u�J�U8J%Q4k%J%acJBe2MKlPORQ2i+acG<Y4Qve2pBk%p%QvXZlPHKJ%S
HKp¨EBacy<W[i+p§e2Mji+axQDlPJ�sxQ�JFEBC%Y[OKQ[U8J8Q+HKpk%acpFk%acpIHcOw?FOKtIHKJ8uTp�WDaPC%e2e2J4; ��O@HRJscoFp¨HcOw?BOjtIHKJ8u�J¸:�Owk%Qv?FMjW[OKQ+lcJU+Q lcGPÔ�OKu+k%acp%S
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HKJ�scOjNxQ�CÒWDQvJ�lcJÒU8JBHKJB?FdFNPORQ!Y+HcG e2p<lcJ%scQvU8d\HcOw?%QqU8d�U8p%act<A4d+;¨»�JÒe�kBp%acp%o<YDOrlcJ�Owk8Qq?BMjNcOKQ!e2O¤HKJ�sco<p HPOj?FOjt<HKJ8uvJ :lcJ
U+Q lcGPÔ�OKuZk%C%lPm�Y+HKp EBacy<W[i+p HPGFS\e2OjYDJ8uvJ%S¸U8p%act<A4d<S<L�JB?F?FC e2O¸J%tIHcy HRp<l HPacyBk%p scOjl U8JBHKJB?Fd<W[OKQ YDO¸HcOw?BQvU8d�U8pBactFADd[;
>VaPU8OKu2y%e�mZS�WDQ�J¸HcG<lrJBk%p%sPpFi+d§e!QvJ%S�?FMKNPGFS]lPJ\tIk%CBaci+ORQ�MjY+HjmnU8J8Q�MjlcJBS�HcacyFk%p%S�lcJ�WDu lPORQ2JBkBp%scOwU%HPd[;
>VlPHxuTY+Hcacp%ADJ\HRXZacJ4L[J%l¤G?FMKNPG © kBOKaPlcC1JFk%y§HKp1�V�8��HcyIHcO�t<kBpFi+acOwm HcQvU8C�J%aPiDuv¹cOKQ2JBk%y¸sco<p¸�ÒÝßJF?F?BQvXZS]sPO]e�k%p%aPORu

lcJ§kBC%OKQ4scOjNxQ�yIHcOjacJ�JFk%y§HcG¤scOjoIHcOjacG¨U%p%act<A4dFåZU8J%QDHcOw?FORQqXZlcOKQ4Y[O�sco<pÒ:§Ý JB?<?%QqXZS�sPO�e�k%pBacOKuDlcJ�U8JBHKJB?Fd<NcOKQ[Y+HcG<l]HcOw?BQvU8d
U8p%aPtFADdBåw;
>VS]sPXZY[p%tFe2O�HPXZacJ¸U8J8Q�MjlcJ\���8��WDQ�J¸HcG<l¤u�sxQvJ\W+?<XZYDY[J 8

0 0 1 1

0

0

0

1

��� �2()� ¡2¶ ���8��WDQ�J¸HcGW+?<XZYDY[J wdwµubwUxQy³z § y^y
Æ±u lcJ%Q4e!Q�JU%JB?BdrC%Y+U8G<YDG¤lcJ§lPJ§JBk%pBscOKu�NcOwHcO@yIHxQ+HRpC%lPm J%tIHcy%e2JBHKp¨J%lcJBW[lPmZaxuv¹cOKQDHcGrW+?FXZY[Y[J w^wµuQwYxQy{z § y^y ;�_�Q�JlcJ

HKpÒU8C%lcOwHPO¤sRXZY[HPO¨U8CBkBp8QTp � lcy%G<e2J � Y+HxQTS¨U8JFHRJBY[HPC%YDOKQTSIL2yBkBmZS¤U8C%lcJBe2OrkBJ%acJBkBC%lPmºWDQ�J�lcJ�sPORuvNcp%t<e2Ory<HcQ�HRp ���8� HKp%t
Y[i[d<e2JBHKp%S�^¨scp%tI?BOjo<ORQÜ;
e �258��*B��5B&2��&�92¶ h6tIW[U%axu lcp<lPHKJ%S�HKp �V�8� U8J8Q�HKp ���8� WDQ�J HcGÒW+?<XZYDY[J wdwUu[wUx[y{z § ydy A4J%u lcOwHKJ8Q U8JxÔ�J%acC�HKp kF?BOjpF�
lcMwU%HPGFe2J HKp%t\lcJ�Y[i+OKscQ�C%¹cpBtFe2Or�V�8� J%lPHcu�WDQ�J����8�¤;�ÆZk%QTHPacMwk%p<lPHKJ%S¤Y[HKp<l�OKJBt<HPyÒe2J%S¤MKlPJÒk8QTpÒsxQvOKt<act<e2MjlcpÒe2p<lPHcMw?Fp
e�k%pBacp%o<e2O§lcJ YDi+OjsxQ�CB¹cp%t<e2O�OKtIU8pI?ByIHcOjacJ�JBt<HPy%e2JBHKJ�W4QvJ Y[t<W+U8OwU8acQ�e2MjlcOjS§W+?FXZY[YDOjSIL�U8J8Q G�JBkF?BpBoFY+HcOjacG U%JBHKJ%Y[U%OKt<d
Y[tFlcdRÔ4mZSVOjk%Q HcacMwk%OKQ+U8J8QDe!QvJ§Ojt<U%p<?Fy<HPOjacGrJ%lcCB?FtFY[G�HKp%t�W4QvJBHxu[HRpYDtIW+U8OwU8axQ�e2MjlcpJ%t<HPy%e2JBHKpsPp%t<?FOjoFOKQÜ;�¢�J8QÜLxÔ�J�scp%o<e2O
J%aPW[yIHcOjacJ4L[scO�i[CBlcOwHRJ%Q2HcuvkBp<HKJ¸YDi+OjsxQvC%¹cp<lPHKJ%S����8��J%lRHxu�WDQ�J\���8�rLDWDQ�JFHxu2J%tIHcC�HKJ1sco<p\t<kBp<?Fp<WDQTY+HxQvU%C§e2pFlRHcMw?BJ\OKu lcJ%Q
QTYDpBscoFlPJ%e2J4;�¬ Õ�i[Q�e2y<lcp¸J%tIHcy4L8JF?F?FC�p�HcacyBkBp%S�e2OwHKJBHPacpBk%d<S�OjlcyBS��V�8� YDO����8� e�k%pBacOKu4lcJ¸OKu lcJ8Q4HPOw?BOKuvmZS�e2GFi+J%lxQqU8y%S
Ý JB?FW[p%acQ Ô�e!QqU8y%SRåj;
e �258�gf8�<����()� {�'!¶ h±HKp J%tIHcyBe2JBHKp k%pBt ADJ8u lPOjHKJ8Q'Y[HKp Y[i+dFe2J ��kBJ%acJBkBC%lPm�Mji+p%t<e2O � t�uk�%x��?x���x��4x � z L qvtubwYxQykz L � 
 t�� L � t u � z L+U8J8Q

�0* �%x�w / t ub� z
�0* �%xQy / t °
�0* �?x�w / t u �rz
�0* �?xQy / t °
�0* ��x�w / t u �rz
�0* ��xQy / t u ��x��4z
�0* �4x�w / t °
�0* �4xQy / t u � z
�0* � x�w / t °
�0* � xQy / t °

* |1����&2��&/��/!¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcOVMjlcJ¸���8� k%pBtlcJ\J%lcJBW[lPmZacu�¹cOKQ�HcGW+?<XZYDY[J¸HcG<S�C%Y[U%GFY[GFS �F^8;
* |1����&2��& �b�D¶ ¢�JBHKJ%Y+U8Ojt<C%Y[HPO§MjlcJ �V�8� k%p%t�lcJ J%lcJBW[lPmZacu�¹cOKQ±OwU8OKu lcOjS¸HcQTS¸?FMjNcOKQTS¸kBC%lPm JFk%y HKp q t>u[wYxQy{z k%p%t
k%OjaxQvMji[pBtFl�scoFp¨e2GFsPOKlcQvU8C¤k%p%trJBkBMKi+p%t<lVe2OjHKJ%NPorHKp%t<S@Y[HPG�?BMjNcG�U8JBHPC¨kBp<?<?BJFkB?FC%Y4QTp�HKp%t��D; � o<psxQvJ%scp<iDQqU8C§e2G<scOjlxQvU%C
Ô�OwmZacp%o<lPHKJ8Q�yIHxQ2JBk%Mji+p%t<l�JBk%yBY[HKJ%Y[G§e2G<scMjlBL+C%acJ¸k%pI?F?FJBkF?BC%YDQTp¨HKp%t�[;
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ÆZk%J%lPJB?BJBe4E%C%lPp%tFe2O)yIHxQ4WDQvJ�MKlPJ����8��G¤Y[tFlcCBaPHcG<YDG¨e2OwHcCFEBJ%Y[GFS � ORu lcJ8Q�p§HPacyBk%pBS�U%mZsxQqU8pBkBp8uvG<Y[GFS)HjmZlre2OjHKJFEBC%Y[OwmZl
HKp%t+;Û>Vl§scGI?D; � � � OKu lcJ8Q!e!Q�J\U8JBHPC%Y[HKJ%Y[G§U8J8Q � � q OKu lcJ8Q�MjlcJ¸W[acC%e2e2J HKp%t�JF?BADJFE%dIHKp%t+L8HRp\Y[oFlcpI?Fp �0* � x�� /�" �
OKu lcJ%Q!HKp Y[o<lcp<?Fp\y<?<mZl¤HjmZlU%JBHKJ%Y[HPC%Y[OjmZl¤HKp%t����8��Y+HxQTS¤pBk%p8uvOjS�e�k%p%acOKu2J%tIHcy\lcJ e2OwHKJFEBOKu!y<lPHKJ%SrY+HcG<l¨U8JBHPC%Y+HRJBYDG
�¨U%J8Q�sxQ�J<E%C%¹PpFlPHKJ%S�HRp�W[acC%e2e2J � ;
H 5+����()-2� �K'!¶ Ý ¦ Y[t<lcC%aPHPGFY[G � k%C%lPmnYDO�YDo<lcpI?BJ8å
>Vl �*" � OKu lcJ%Q!MjlcJ\Y[oFlcpI?Fp§U8JBHKJ%Y+HcC%Y[OwmZl¤U8J%Q � "Fq OKu lcJ%Q!MjlcJ¸Y[oFlPp<?Fp�WDaPJ%e2e2CBHjmZl¤HPy<HPO

�0*~�*x���/�t �
 > 1��  >�� �0* � x�� /&�
� GI?D; �0* �%x���/ OKu lcJ%Q)HKp Y[oFlcpI?Fp y<?<mZl�HKmZl�U8JFHRJBY[HPC%YDOwmZl Y[HcQTSÒpBk%p%u�OjS e�kBp%acOKu6U8J%lcOKuTSÒlcJ A[HcC%Y[OKQ@NPOjU8Q lPXZlPHKJ%S

JBkBy U8CBkBp8Q�J U%JBHcC%Y+HKJ%Y[G�HKp%t � U%J8Q±JBU%p<?Fp%tRÔ4XZlPHKJ%S�U8CBk%p%Qqp W[acC%e2e2J � HKp%t�Y[tFlcyI?Fp%t � ; ¦ Owk%MwU%HKJ%Y[G JBt<HPd HPGFS
Y[tFlcCBaPHcG<YDG<S � XZY[HPO lcJ/k%J8uvaclcOKQVmZS y%axQTYDe2JnYDo<lcpI?BJ/J%lPHxuVW4QvJnW[acC%e2e2JBHKJ�OKu lcJ8Q�G Y[tFlcGRÔ2QTYDe2MjlcG Owk%OwU%HKJ%Y[G e!Q�J%S
Y[tFlcCBaPHcG<YDG<S �  � $ � k%p%t¨e2O � * Q / L Q " � L[YDt<e4E%pI?Bu�¹cOKQDHKp¸YDo<lcpI?Bp¸OKQvU%yFlPmZlrHKp%tY[t<lcy<?Fp%t Q e2MjY[m/HcG<S ��;
ÆZk%OwU%HPORu lcp%t<e2OVHRXZacJ¸HRp¸k%OjsxuTp�p%acQqY[e2p%oHPGFS�Y[t<lcC%aPHPGFY[GFS � y%Y[p<l¨J%ADp%acC¸HKp\sPOKoIHcOjacp¸y%acQqY[e2C�HcG<S<;

H 5+����()-2��{�/!¶ Ý ¦ Y[t<lcC%aPHPGFY[G§e2OwHcCFEBJ%Y[GFS � kBC%lPm/YDO�?FMjNcOKQTSPå
>Vl � � � OKu lcJ8Q�e!Q�JÒU%JBHcC%Y+HKJ%Y[G1U8J8Q © � q¨§ OKu lcJ8Q�e!QvJÒ?BMjNcG Ý OKlPscOji[pBe2MKlRmZSU8J8Q�U%OKlPdBå@HcyIHcO¤p%axu�¹Pp%tFe2O�HKp�Y[oFlcpI?Fp
U8JBHKJ%Y+HcCBYDOwmZl �0* � x © / mZS�OKNPdFS 8

�0* � x © /�t�� u � z � ��� © t ��0* �0* � x�.+/px�� / � ��� © t .<��x	.@�`q¨§³x�� �`q�� Ý �+;�:cå
e �258��*B��5B&2��& �2¶ Õ p%axQTY[e2y%S Ý �+;�:cå¤JBk%J%QTHPOKu±?%u W[G�k%acp%Y[p<i[d y%Y[pFl�J%ADp%acC HKp scOjo<HPOjacp Y[U%Mj?Fp%S\HRpBt e!QvJ U%J8Q6OKu lcJ%Q] j TpV[] ² ]<LMV a lnm<o £ L J%lcJ%ADOjacy%e2J%Y+HcO�scGI?[;!Y[HPG Y[t<lcC%aPHPGFY[G � WDQ�J lcJ pBaxuTYDp%t<e2O¨HPG�YDt<lcC%aRHcG<YDG � ; ¦ pBtFYDu�J OjsPX OKu lcJ%Q
yIHxQ�J%tIHcd1GÒJ%tIHRpBJ%lcJ%ADp%acC�scO¨scGFe!QTp%t<aPW[OKu�U8CBkBp8QTpÒk%acyFEF?FGFe2J4L�e!Q�J�U8J8Q�WDQ�J�lcJ p%axuTY[p%t<e2O¤HKp �0* � x © / J%lcJ%ADOjacy%e2J%Y+HcO
Y[O1HxQve2MjS HKp%t �0* � x�� / WDQ�J ?BMjNcOKQTS � e2O1e2d<U%p%Si¤ � ¤�� ¤ © ¤�L'U8J8QÛtIk%CBaci+ORQ6U%J8QÛp NcOji+mZacQqY+HcyBSÒp%axQTY[e2y%S WDQ�J HcG ?BMjNcG
e2dIU8p%t<S1� yBk%pBt Y+HKJ%e2JBHcC G J%tIHKp%J%lcJ%ADp%acC4; _�QvJ lcJ t<kBp<?FpIW4QTY+HcOKu MwHcYDQ±HKp �0* � x © / t<kBp<?FpIW4uv¹cOwHKJ8QZkBaPX HKJ HKp � W4QvJ
pI?Bp%MjlcJ¨U8J8QDe!QqU8acyIHcOjacOjS�?FMjNcOKQTS<LFXZY[kBp%t¤HPOw?%QqU8C§ADHPC%lcOKQ�lcJ�i+acG<Y4Qve2pBk%p%Q�OKu HRJ%Q+HKp§k%aRX HRpe2Mj?Fp%S@HKp%t¨pBaxQTYDe2p%o\Ý �+;�:cåZk%p%t
scOjl Mji+OKQ'JBt<HKp%J%lPJ%A4p%aPC4;Ò_�Q�J k%J%acCBscOKQTW[e2J4L�J%lÔ�Mj?FOKQ�U8J%lcOKuTS¸lcJ tIk%pI?BpIWDuTYDOKQ�HPGFl\HxQ�e2d �0* � xXQ0RET�/ L�yBkBp%t QMxXRkxXT3�Fq L
JBU8pI?Fp%tPÔ4XZlRHRJBS�HKpFlrp%acQqY[e2y Ý �8;=:På6J%tIHcy�WDu lcOwHKJ8Q4mZS�OjNcd<SU8

�0* � xXQKRUT�/ t �0* �0* � xXQ0R�/&x
T�/t �0* �0* �0* � x
Q0/&xSR�/&xXT�/&�
·VJ%acJBHPGFacpBoFe2O1y<HcQ@Y+HcG<l�HcOw?BOjtIHKJ8u�J W[acJ%e2e2d G YDt<lcC%aPHPGFY[G � OKu lcJ8Q)G W[lPmZY[HPd e2J%S�Y[tFlcCBaPHcG<YDG k%p%t Y[J%l scOjo<HPOKaPp
y%axQTY[e2J�MKi+OKQ�Y[oFe4EBpI?Bp HKp%t1JB?FA4JFEBd<HKp%t¸U8J8Q�y<i[Q�?FMKNPG[;§Õ�axQTYDe2p%u�yBkBmZSp Ý �8;=:På�OKu lcJ%Q�k%pI?Bo\U8p8Q lPp8u�U8J8Q�p<lcp%e2CB¹cpFlRHRJ%Q] ² ] h\a V ZSlnm V G=;
��O6CB?<?FJ]?ByIWDQ�J �0* � x © /px © �`q¨§ L<OKu lPJ8Q%HRp¤Y[oFlcpI?Fp�y<?<mZl@OjU%ORu lPmZl�HjmZl@U8JBHKJ%Y+HcC%Y[OwmZl)HRpBt]J%tIHRpBe2CBHKp%t�Y+HxQTS)pBkBp8u�OjS

e�k%pBacOKu2U%J%lcOKuTS�lcJ¸EBacO�Ô�OKu2NcOwU+Q lPXZlRHRJBS¤JFk%y�HcG<l¨U8JFHcC%Y+HKJ%YDG��U8J8Q2JBU8pI?Fp%tPÔ4XZlRHRJBS�HcG§?FMjNcG © ;Û¢�J8QÜL[J%l ! " � OKu lcJ%Q
MjlcJ YDo<lcpI?Bp U8JFHRJBY[HPC%YDOwmZlBL6e2O �0* !Dx © / Y[tFe4EBpI?%uv¹cOwHRJ%Q±HKp/Y[oFlPp<?Fp y<?<mZl�HjmZl U8JFHRJBY[HPC%YDOwmZl Y[HcQTS�pBk%p8uvOjSÒe�k%p%aPORu
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A4JBlcOjacy�y<HcQ�W4QvJ�U8CxÔ�Or?BMjNcG1t<kBC%aci+p%t<l�OKlPscOji[pBe2MKlRmZSk%OjaxQTY[YDyIHcOjacp8Q�JBk%y�MjlcJ%S¨HcacyBkBp8Q�lcJÒU+Q lcGRÔ�p%oFe2Ork%CBlPm�Y+HKp�J%tI�
HcyBe2JBHKp scQ�JFEBC%¹cp<lPHKJ%SHKJ�W[acC%e2e2JBHKJ�J%tIHcd<S¨HcG<S?FMjNcGFSILbJ%A4pBoÒYDO¨U8CxÔ�O¤EBd<e2J�OKlPscMji[OwHKJ8Q�lcJ Mji+p%tFe2OrHcG sctFlPJBHcyIHcGIHKJ
lcJ¸Owk8Qq?BMjNcp%t<e2O)HcG<lrOjkBy%e2Ojlcde2JBS�U8JBHPC%Y+HRJBYDG+; >@k%p%acacuvkBHPOwHRJ%Q4G?FMKNPG © J%l�U8J%Q�e2yFlcp¸J%l�U8JBlcOKuqS�JBk%y§HKp%t<S�sPtFlcJFHRpBoFS
HcaPyBk%p%t<S�U+u lcG<YDG<S]scOjlrU8JBHKJB?Fd<W[OKQDY[O�HcOw?BQvU8d¤U8p%act<A4d+;
H 5+����()-2��{[¯b¶ Ýß_!?<XZYDY[J1OjlcyBS]� ���V�8��å
ª)p�Y[oFlcpI?Fp]HKmZl)?FMjNcOwmZlÛk%p%t�JBk%p%sPMKi+OwHKJ8Q<HKpre2G�lRHcOwHcOjace!Q lxQTY[HcQvU8y J%t<HPy%e2JBHKp]e2O'� U+Q lcd<Y[ORQTS�,Èp<lcp%e2CB¹cOwHRJ%Q R _ JU WYW ]´ V j ] ² ] _ ² & a�G L ±pl T&V*] j T o&Z ]dTpV U8J%Q�YDt<e4E%pI?Bu�¹cOwHKJ8Q4e2O ® * , / ;
e �258�gf8�<����()� �!�D¶ ª)pn�,���V�8� HKp%t/h6i+d<e2JBHKp%S :P� J%lcJBW[lPmZacu�¹cOKQVHPG W+?<XZYDY[J w §³yk§�3^§ ; _�Q�JnkBJ%acC%scOKQ W[e2J4L)kBXZS

0 1 2

ε ε� � �2()���0/!¶ ¬ Æ'lcJ\�,�����8��WDQvJ\HPGW+?FXZY[YDJ w §³yk§�3^§ ;
J%lcJFWDlRmZaxu�¹cOKQ2HcG�?FMKNPG w s y��93	� ÝßY[t<lPHKp%e2p<W[acJBA�u�J\WDQ�J1HPG§?BMjNcG wdwUy^ydy 3 3 363 3 åU-�¢�CBlcOKQ!sPoFp1e2OjHKJFEBC%Y[OKQqS�JBk%y¸HcG<l¤kBaPX HcG
U8p%aPtFADd§Y[HKp<lOjJ%tIHcy�HcG<S]sxQvJFEBC%¹cp<lPHKJ%S�HKJ1sPoFp\�[L+e2OwHPC1e2OwHKJFEBJ8u lcOKQ�Y+HcG�scOjoIHcOjacGU%p%act<A4d � & a�G £ ² ] hkl ]QPgN Wµ±Ql T Gn´ VQT&] L
e2OwHKJFE%J%u lcOKQ+JBk%y¤HcGrscOjo<HPOjacG]U8p%act<A4drY+HKpFl]OjJ%tIHcy¤HcG<S)HcacOKQTS@A4p%acMjSVsxQ�J<E%C%¹PpFlPHKJ%SÛHKJ\:FLBe2OjHKJFEBJ8u lcOKQ[Y+HcG<l�HcacuTHPG�U8p%act<A4d
i8mZaxuTSÛk%CB?BQBlcJrsxQvJFEBC%YDOKQBHcuvk%pIHKJ4LIU8J8QBHPMj?Fp%S±e2OjHKJFEBJ8u lcOKQ%JBk%y]HPGFl)HcacuTHPG�U8p%aPtFADd]Y[HKp<l@OKJBt<HPy]HcG<SÛsxQ�J<E%C%¹PpFlPHKJ%S±HRJ�kBMKlRHcO
�8;
* |1����&2��&/� �!¶ ¢�JBHKJ%Y[U%OKt<C%Y+HcOVMjlcJ¸�,���V�8��k%p%tlcJ¸J%lcJBW[lPmZaxuv¹cOKQ!HPGW+?FXZY[Y[J *~wYy[wUy /�§
��*\y^ydy /�§ ;



�x� � ��� ��� � � 	 �#� � ��� 	 � �N� �
* |1����&2��& ��¡�¶ >�l�, � U8J8Q�, s ORu lcJ8Q<scoFp����8� k%OjaxQ W[acC02DHPO�kBmZS�Ô�J�HKJ�i+acG<YDQ�e2pBkBp8Q�d<YDOwHPO J%t<HPC�WDQ�J�lcJ�U8JFHRJBY[U8Ojt<C%Y[OjHPO
MjlcJ¸�,���V�8��WDQ�J¸HcGW+?<XZYDY[J ® * , ��/ �3®�* , s�/ ;
* |1����&2��& �.�2¶ >�l�, � U8J8Q�, s ORu lcJ8Q<scoFp����8� k%OjaxQ W[acC02DHPO�kBmZS�Ô�J�HKJ�i+acG<YDQ�e2pBkBp8Q�d<YDOwHPO J%t<HPC�WDQ�J�lcJ�U8JFHRJBY[U8Ojt<C%Y[OjHPO
MjlcJ �����V�8�#WDQ�J\HcG�W+?FXZY[Y[J ® * , ��/\®�* , s�/ ;@>VlHKp%, � MKi+OKQ!JBU8axQTEBXZSre!Q�J1HcOw?%QqU8d§U8JBHPC%Y+HRJBYDG§U8JFHRJBY[U8Ojt<C%Y+HcO]���8�
WDQ�J¸HcGW+?<XZYDY[J\J%t<HPd[;

�D$�� � E���� ����0  �{0 �M� ����� =?0@: �����
Æ'sPX Ô�J¸JBkBp%scOKu�NcpBtFe2OVy<HcQ4HKJ1�,�����8��ORu lcJ8Q!QTYDpBscoFlPJ%e2J¸e2O�HKJ¸���8�rL+U8J8Q�C%acJ�U8J%Q!e2OVHKJ\���8�¤;[_�Q�J¸U8CxÔ�OV�,���V�8� scGI?D;
tIk%C%aci+OKQ�MjlcJ¸���8� i8mZaxuTS��,�ÑU+Q lPdFY[OKQqS�k%p%t§JBlcJBW[lPmZaxuv¹cOKQ2HPGFl¤uvsxQ�J¸W+?FXZY[YDJD;
H 5+����()-2��{492¶ Ýß����e2p<lcpBk%CFHxQ=å
¬ Æ'lcJ�� � Z V ² V ´ NdT lBY+HKpW[acC%A4G<e2J§Ojlcy%SV�,�����8� ORu lcJ8Q\e!Q�J§k%OwkBOKaPJ%YDe2MjlcG�JFU8p<?Fp%tRÔ2u�J¨sxQ�J%sPpFi[QvUBXZl]�,��JFU8e�XZl§Ý JBU8e�XZl�scGI?D;
k%pBt§A4Mjacp%t<l�HcG<l¨OwHcQvU8MwHKJ��wåw;
H 5+����()-2��{ �!¶ Ý � ��e2p<lcpBkBCBHxQ�å
¬ Æ'lcJ ��� Z V ² V ´ NdT l�L%yBkBp%t � �,q LOKu lcJ8Q+MKlPJe2p<lcpBk%CFHxQ+Y[HKprWDaPC%A4G<e2JOjlcy%S@�,�����8��kBp%t�JBk%JBaPHxuv¹cOwHRJ%Q+JFk%y¤MKlPJJ%aci[QqU8y�,�
e2p<lcpBk%CFHxQ LcJBU8pI?Bp%tRÔ�p%o<e2Ojlcp)JBk%yVe!Q�J�JBU8e2d)e2O OwHxQqU8MwHRJ � LIJFU8p<?Fp%tRÔ�p%o<e2OKlPp)JBk%yVMjlcJ��,��e2pFlPpBk%CBHcQ ;bª)J�sPoFp��,��e2p<lcpBkBCBHxQvJ
e�k%pBacp%o<l¤lPJ1OKu lPJ8Q4U8J8Q�U8OjlcC4;
D �I ]5B&�()� ¯!¶ ÝÜ��YDpBsctFlPJ%e!u�J\�,���V�8��U8J%Q!�V�8��å
� l ] m N Ad±Û� � 	 �� , j<´ N a � ±plgl�W V hkXd² ] Z V 	�� � , � H
|\02-gf8�<�ONB&�¶ _�Q�J¸lcJ\e2OwHRJ<E%p%o<e2O@JBk%y¸MjlcJ\�,���V�8�(, YDO�MKlPJ QTY[p%sco<lcJ%e2p¸���8��,���U%C%lcp%t<e2O�HKJ¸OjNcdFS 8


 ª)p¸Y[oFlPp<?Fp§U8JBHKJ%Y+HcC%Y[OwmZl¤HKp%tL,��2ORu lcJ8Q!u�scQqp\e2O�HKp%tL, ;

 ¦ J%aci[QvU8d§U%JBHcC%Y+HKJ%Y[G¨HKp%t�,��!OKu lcJ%Q2u�sxQvJ1e2O]JBt<HPd¨HKp%t�, ;

 Õ]Q8HcOw?BQvU8MjS)U8JBHKJ%Y+HcCBYDOKQTSÛHKp%t ,��ßLBHKp§Y[o<lcp<?FprHKmZl�pBk%p8uqmZl]Y[tFe4EBp<?Bu�¹Pp%tFe2O6e2O ���ßL8OKu lPJ8QDyI?BOjS)OwU8OKu lPOKS@HxQTS)U8JBHKJF�
Y+HcCBYDOKQTS±JFk%y�HcQqS'pBkBp8u�OjSZe�k%p%aPp%oFe2O lPJ�ADHcCBYDp%t<e2OZYDO U8CFk%p8QvJ�U8p%act<A4d@HKp%t � Ý HKp�Y[oFlPp<?Fp�HPOj?BQvUBXZl6U8JBHKJ%Y+HcC%Y[OwmZl
HKp%tP, å�e2O¨MKlPJ��,��e2p<lcpBkBCBHxQÜ;¨ÆZk%OKQvscd MjlcJ�U8Ojlcy�e2p<lcpBkBCBHxQ�OKu lcJ8Q��,��e2pFlcpFk%CBHcQ L!p�p%axQTY[e2y%S§J%tIHcy%S¤Y[tFlcOwkBCBW[OjHKJ8Q
yIHxQ � " ��� ;


 _�Q�JVU8CxÔ�O�U8JFHcC%Y+HKJ%YDG �ÛU8J%Q<W[acC%e2e2J � �,q Ô�MwHKp%t<e2O�Y+HRp~, � mZS �����	* � x�� / HKp]Y[oFlPp<?Fp�yI?FmZl'HjmZl6U8JBHKJ%Y+HcC%Y[OwmZl
Y+HxQTS]pFk%p8uvOKS�e�k%p%acOKu4U8JBlcOKuqS�lcJ¸e2OjHKJFEBOKu�JBk%y�HPGFl �Y+HKpF, sxQvJ%lco<pFlPHKJ%S�U8CBk%p%Qqp � ��e2p<lcpBkBCBHxQÜ;


 ¢�JFHRJBaPW[p%oFe2OVyI?BOjS�HcQTS]�,��U8Q lcd<YDOKQTSI;
¬ Æ'Y+HKmºHRXZacJ © t © � © s ����� © � �iq¨§ L �   w ;V·VacMwk%OKQ!lcJÒscOKu�NPp%tFe2O�yIHxQbG\?FMjNcG © W4u lcOwHKJ8Q�scOwU%HPd¸JBk%y\HRp ,	J%lU8J%Q
e2y<lcp1JBlrWDu lcOwHRJ%Q!sPOjUBHcd§JBkBy�HRpF, ;
>Vl © �4®�* , / J%t<HPy¨Y[G<e2J8u lcOKQ8yIHxQ+t<kBC%aci+OKQBHcacyBkBp%SÛU+u lcGFY[G<SÛk%C%lPm Y[HKpk, LBsxQvJFEBC%¹cp<lPHKJ%SÛHKJ¤W[acC%e2e2JFHRJrHcG<SÛ?FMKNPGFS© OKu HcO¤JBU8pI?Fp%tPÔ4XZlRHRJBS¨�,�ÑU+Q lPdFY[OKQqSIL2XZY+HcOlPJ e2OwHKJFEBp%o<e2O�JBk%yÒHPGFl�� 
 YDO¤U8CBkBp8Q�JÒU8JFHcC%Y+HKJ%YDG � � �§;§h6OJ%tIHcd¸HcG<lk%OjaxuqkBHjmZY[GÒscOKuTi[lPp%tFe2O¨y<HcQ t<kBC%aci+OKQ�HcacyFk%p%S§U+u lcG<YDG<Sk%CBlPm�Y+HKp ,�HcMwHKp8QTp%S¨kBp%tÒlcJ p%scGIW[OKu�JBk%y�HcG<l�� 
 Y[OU8CFk%p8QvJU8JBHPC%Y+HRJBYDGHKp%t ���Ñ;
¬ Æ'Y+HKm ?Fp8QvkByFl yIHxQ © ��®�* , / ; >Vt<HPyºYDG<e2J8u lPORQ]yIHxQ]tIk%CBaci+ORQ�e!Q�JºJBU8pI?BpBtPÔ2uvJ/U8JBHKJ%Y+HcCBYDOwmZl HKp%t�, MjY[Hjm

� 
 x � �{x[�Q�Q�Qx � )��g�³x � ) L "   w L HcMwHKp8QvJ XZY+HcO�� )i� � U8J8Q'G�e2OjHPCFEBJ%YDG�JBkBy HPGFl � = Y+HcG<l � = � � L w '
	 � " L WDu lcOwHRJ%QOKu HcO¤e2O¤U8CFk%p8QTp W[acC%e2e2J © = OKu HcO¤e2O¨e!QvJ��,��JFU8e2d[L4U8J8Q�HKJÒW[acC%e2e2JBHKJ © = i+acG<Y4Qve2pBk%p8QTp%o<lPHKJ8Qby<?FJ4L2JBkBy�e!Q�J�ADp%acCÒHKpU8JxÔ�MjlcJDL8U8J8Q�e2O�HPG§YDOKQvacC4;
� mZaxu�¹cpBtFe2O@HcG<l�k%OwkBOKaPJ%YDe2MjlcG¤J%tIHcdrJBU8pI?Fp%tPÔ2uvJ¨HjmZl�e2OwHKJFE%CBYDOwmZl � 
 $ � � x � � $ � s x[�Q�[�px � )��g� $ � ) YDO@U8p%e2e2CF�

HxQvJ �����$ ����� x �����!$ ���� xQ�[�Q�[x ����������$ ���� Ýße2O Q 
 t w L Q � t " å�HKJÒpBkBp8u�J�J%lRHxQTY[HKp8QTi+p%o<l§Y[OMjlcJ © � ��e2p<lcpBk%CFHxQ LJBU8pI?Fp%tPÔ�pBoFe2Ojlcp¨JBk%y�MjlcJ © s ��e2p<lcpBk%CFHxQ L8UB?FkD;=L%HPOj?FOKQvXZlcp<lPHKJ%S�e2O�MjlcJ © � ��e2p<lcpBkBCBHxQÜ;�>@k%y�HKpFlrp%axQTY[e2y�HRpBt�V�8��,��
k%aPpBU8oIkBHcOKQ�yIHxQZY[HKp ,��±OKu lcJ8Q sct<lcJBHcd�G�e2OwHPCFE%JBYDG�JBkBy HPGFl¸U8p%aPtFADd � � ��Y+HcG<l � � ��e2Oe!Q�J © � ��JBU8e2d+L�JBkBy HPGFl � � �



�#����� �
	 	��z� � � � � �n��� � ���(� � � � ��� �F^
Y+HcG<l � � �Ve2O@e!Q�J © s ��JBU%e2d[LFU%?FkD;�ÆZk%OKQvscd¨GrU8JBHPC%Y+HRJBYDG � ) kBJ%acJ%e2MjlcOKQ+HcOw?%QqU8d]U8JBHPC%Y+HRJBYDGrU8J8Q+HRpBtk,��[k%acpFU8o<kFHcOKQ+y<HcQ© �G®�* ,�� / ;
Õ OjW+U%?FOKQTYDe2y%S ® * ,�� / " ® * , / J%ADdFlPOjHKJ8Q4mZS�CBY[U8G<Y[GÒÝÜ¬ >VY+U8GFY[G§g<zBåw;

�

* |1����&2��& ��'!¶ ��O¤HKp�Y[tFe4EBp<?BQTYDe2y\HcG<S§C%lPm JBkBy%scOKQ�NcG<S¤scOKu�NPHPOyIHxQ�J%l¸e!Q�J�?FMjNcG1JBlcJBW[lPmZaxuv¹cOwHRJ%Q�JBk%yÒHKp����8� ,��
HcyIHcO�J%lcJBW[lPmZacu�¹cOwHKJ8Q�U8J8Q2JBkBy¸HKp¸�,�����8�(, ;
e �258�gf8�<����()� ��{�¶ � O)HPG¨e2M�Ô�p%scp¨HcG<S�JBkBy%scOKQ�NPGFS)HKp%t»�OjmZaPdFe2JBHKp%S)�¤HKp§�,���V�8�ºHRpBt§h6i+d<e2JBHKp%S�:P�#e2OwHRJFHcacMwk%OwHKJ8Q

0 1 2

0,1 1,2

0,1,2��� ��()�º�D�D¶ ª)p1�,�����8� HRpBt¸h6i+dFe2JBHKp%S¤:P�e2OjHKJBHPOwHcacJ%e2e2Mjlcp¸Y[O��V�8�
Y+HRp¸�V�8� HRpBt�h6i+dFe2JFHRpBS:F:<;
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� � � ¯ � :Z%'�'#$*9#$�#l G �'7$� = q = (kl ±2<

� � Ã � ¯ � :Z%'�'#$*9#$�#l G �'7$� = q = (kl ´ <
� � Ã�� � ��¯ � :Z%'�'#$*9#$�#l G �'7$� = q = (kl ®�<
� � Ã�� � ¯ � �:¯ � :Z%'�'#$*9#$�#l G �'7$� = q = (kl ±2<
� |8Ã�� |�¯�|C�b¯ | :Z%'�'#$*9#$�#l G �'7$� = q = (kl « � �$BM��� ! 7 ! ,>l6n - 7$B7l <

¦ ¾9% -9I �B� I B G ! ,6%4�'# !5H l�*9�$,K0 ! * G'- , - �87$* G'- %'�4,�#$�p+672�9��,F0 -2G2- ,F(9� - /�0 ! � - /%l�%4�2#$*�# ! l G �'78� = q = (%l�Y ! 0 G2- 7 - ¾90 !
#$� G >'7 - /�0 ! � G *E�E��# � �E� I B.sE��|g|�¯�Ã��j�MJ

��?#A 	 ��FnP X$G���
 s����q������r	q�q K ��B�X�X$BWI�F6d RZDUdHBNF IUOZDTK M�OZP PSRZDTI�E�V �

���0- +ba)c'd	Í * h � ,F���5�9� � �*) � +����^� = 7$�'0101�2�$,P%4(�� G >2#Eq � G *jBM#$�]� I nK>k�,��� - £ :��5��jm~ ���Cwoj�z{vk���K&.���ÀyØ�kw < !5H #$�4,A0?,P�
G ! G ! 78�'��01BM#2�R��/ I9I2- = (Q� G *

� ��� jm~j�?�Cwoj.z{v,� �K&.���ÀyØ�,w � G2- /���/�#8(E Cq�lQ�5�)��/�0C� -9I H u - /�0 ! 0 ! % ! n�� I � H � I �2�@, #@,P%'> = 7$>'0101���^� � %'�4, G'- / G ! 7@,;Á
I �'0C�2>'# - /9#X� - Y@,F�2% ! 7$,F01BM# - �!¾90C� -9I�- � :Z�'7$+�,P%'*j0'�Q� ! 7$01�2�@,T%4*E�!¾90C� -9I�- <

� %'�'#$*9# ! l G �27$� = q = (kl�� � � � * G'- /�� !^H #$�4,4BM#$�"0'��� ! 7801�2�@,T%4*"�!¾90C� -�I�- %4�4, � !5H #$�4,40?,F� I B.sE�W� G * = 78>'0101�2�5�
� - / £ %4�',O0'�Q� ! 7$01�2�$,P%4>C�?¾�0C� -9I �]:²���z0 G'- 7 !5H #$� !5H #$�4,O%4�4,o�Q% ! #8( I B7s2� < J

¼ #�� !5H #8�4,�0?,F� �M��� � � ) � +��n�5� = 7$�'0101�2�$,P%4( :'��s�� < %4�', � � 
 !^H #$�4, Y2¾ -�I B7s ! ,;lR� G *j� ! 7$01�2�$,P%4>\(j0'�C� ! 7801�2�@,T%4>
�?¾�0C� -9I � � �8*9� ! = 7$>#n - /90 !
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�'#V0 ! +67$(9�!� ! #$*,lW%4�'#$*9#$� G �27$� = q = (kl � � � 0 G2- 7 !5H #$� G 7 - %#¾k¿ ! ,o� I B7s2� 
C� G *p�2� I B7s2� �"J ¼ /��$*E�?��01� H # ! ,1*9�$,
�'#8�$,P%4�2 1,T�6� - ¾90 ! 0?,P� ! 0'nK>'#@,v�?�R� - /R0'�R� ! 7$01���@,P% - ¾R��/90C�'* I2- /!� �6�2� I B7s2� � 0 ! �E� I B7s2� � : G'- /Q� G �'78� H u ! �5�4,K� G *
� ! 7$01���@,P%'>E%'�4,10'�Q� ! 7$01�2�$,P%4>E�?¾�0C� -�I � < %4�4,O0 ! �E��#"�'#^�@,P%'�2�$>'�6�5�'�?�L�'/��$( G 7 - %*¾ G � ! ,o� I B7s2� 
KJ

ÄA,F� G �'78>'Y ! , = 01� � �'#!� !5H #$�',:� = 78�'0101�2�@,T%4( G'- / - 7 H ���'0 ! G �'7$� G >'#Eq��$*�� ! ,v��+�¾ ! ,
|©¯ � �� |8¯� � �

0?,F�E%4�4,O� G *p�2�9#"�'7@,v��� ! 7$( I B.sE� G 7 - %*¾ G � ! ,C�LY ! s$,F>C�'#R+672�9��,F0 -2G2- ,F��  !5H - %4�'#$*9#$�#l ® J
pW7 H u - /90 !�! G H �?�kl

� �� µ 

#$�C�!�901� H # ! ,O*9�$,?/ G >27$+ ! , G ! G ! 7$�'��01BM#2�Q�2% -9I�- /�  H � I B7s ! q�# 
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  �� 
CÜ
*��@,KY2� I J#� I B7s2� 
p0 G'- 7 !5H #$� G 7 - %*¾%¿ ! ,�� G *Q�E� I B7s2� � 0 !S! G �'# ! , I �90101B5#E�V+67$(9�?�V�7q�#X%4�'#8*�#Eq�# G �'7$� = q = (%l��E�kl��LJ
{��2�9# G �'78� G >'#�q = 7$�'0101���@,P%'( = ,P�p�@,>l ! %*nK7$>2� ! ,>l�,v��+�¾ ! , �4= ,F� G �'78>'Y ! , = 01� �

� �� µ � � ¯ � �
�#n - ¾\0 G'- 7 - ¾�0 ! � G *)�2� I B7s2� � #$� G >'0 ! �6�2� I B7s2� � � ¯ � � ! nK�27$01*#u - #8�5�#l G 78�	�5�)� - #C%4�'#$*9#$� ® %4�4,�0 ! �8>�� - #
%4�'#8*�#$� ± J
_ ¦ + - #^�^�,lQ�6�^�\+6BM7@,P�\01�#lR� - #C��/90C� -�I ,v��01*��'/��$*\0 G2- 7 - ¾90 !"! ¾9% -�I ��#$� - 7 H � - /90 ! G�I B - # G'- ,F� !5H #$�',b� �=�����?�kw

G'- /L�'#8�$,T�6� - ,v+ !^H � ! 0?,P� I B7s2��:Z� G *C� ! 7801�2�@,T%4>E(L0'�L�?¾�0C� -9I � < J
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S�J
S� ��	A�� � ���S�~�W�"� �8� ´ ;
���0- +�������Í \���¼ # � !5H #$�4,&0?,F� ��s � %4�4, � 0?,P� I B7s2�\� G *)� ! 7$01���@,P%'> ()0'�]� ! 7$01���@,P%'>[�?¾�0C� -9I �\�2�%l�� �$*�� ! �
= I �������C�E�kl�� - 7 H u ! �5�4,oq�l

�¤� �¤���Þ� � � �¤�����g| ¡ £ µ H � �� µ |
	 �
¼SG �'78� H u ! �5�4,?Y2� I J!����� ����� G * ! % !5H # ! l"�@,>l I B7s ! ,>l	#"eo�g_;}B��� jm~j�?�Cwoj.z{v,���-&�� �Ày³�kw G2- /E0 G'- 7 - ¾�#R#$� G �27$�'+%  - ¾9#

� ! G ! G ! 7$�2��01BM# -LG�I (�  - l��,�901>2�7q�#V� G *p�2� I B7s2� �z0 ! � - /kl�%4�'#$*9# ! l G �27$� = q = (klW�E�kl �LJ
Î B I2- l - 7 H u - /90 ! j���x = I �������E�2�%l �LJ

���0- +�������Í � ��¼ # � !5H #$�4,�0?,F� ��s���� = I ���������¤� �¨� - 7 H u ! �5�4,�#$� !5H #$�',!� = I ���������¤� � �MJ � ,P� = I ��������� I B = ! �5�4,�� ���'�������� � �B�=�����!�%w]: ��s�� < �'# !5H #$�4,'� = I �������C%4> G'- ,P���D�M��� � � ) � +��n�5� = 7$�'0101���@,P%'(���J
¦ H #$�',KY2� I J,� = I �������Q�2��� � * I ! � - , I B7s ! ,��S� - / £ µ G'- / G �27$> = - #^�^�',�� G *Q� - �'7$+�,P%'*L0'�V� ! 7$01�2�@,T%4*L�?¾�0C� -�I2- � J
� �E+672����,F0 -�G'- , - ¾90 ! ��/9#$(� Cq
�X�2�L��/�#^� - 0 - = 7$��� H �

� � � � � � � � ������� �  
= ,F�C#$�E/ G2- Y2� I ��� - /90 ! 0?,P� - 01>'Y$�C� G *p%4�2#$*�# ! � G �'7$� = q = (��

� � �	�=Ü�� � � �/Ü+�����.Ü � � �B oÜ
0 ! � - H Y@, - �'7@,v�6� ! 7$*C01B I2- ��J
) Õ +bÒ ¹ + ¹ \ � �!,�- ,P� !5H #$�4,'� = I �������C�E��� = 7$�20101�2�@,T%4(��W0 ! %4�'#8*�# ! � � � � �*Å � Å��'Æ � Æ S
) Õ +bÒ ¹ + ¹ \�����. ����� ! 0?,F����s�� = ,F�p�2� = I ���������EÅ  Æ  H %f�ÛÆkÜ ß Ü������ � J
) Õ +bÒ ¹ + ¹ \����½¼ #$�2�$78B.s^� ! G H ��q���� - # - 7@,v��01*X� - /��@, !5H #$�',2%4�'# - #@,P%'(XBD%��K7$�2�!�6J ¼ #����5�=  ! 7 -2G2- ,F(9� - /�0 ! � - � I �K>k�,��� -
� ! � ��� G'- ¾90 ! �!£ �¥� zCÜ � �k� Y8����� ! 0?,F����s�� = ,F�p�2� = I �������E�.q�#"%4�'# - #@,T%'��# ! %��K7$>'� ! q�# G >'#Eq�� G *p� - £ J

��?�> � �5D�B �"D�c�FgB! ���E�D 	�B��
YLc���FlK X$B X � 	 M ���J B�	�GLc���F �J

¼ ��Y - ¾90 ! �8��78�jBM#$� G �27$>'Y ! , = 01�C0?,P��� ��s�� 0 ! G �'7$� G >'#Eq�� G *CBM#$�E0'�Q� ! 7$01�2�@,T%4*E�!¾90C� -9I�- Jd3 = 7$�20101�2�@,T%4(L�'/��$( O�QBM+ ! ,�q
� = I �������R�E���S* I ! �~�$,�� I B7s ! ,���� - /��:zCÜ � � µ G'- /�B5+ - /9# H Y@, -RG�I (�  - �.� G *WzV%4�4, �$J � /90 H u - /90 !�! Y8�y*��@,6�'/��$(� = I �������jY ! # !5H #$�',1%'�'# - #@,P%4(�: � G2- Y ! ,P%'#2¾ ! �5�4, ! ¾�% -�I �L�2/9�8*C0 ! +�78(��?�Q� - /8Â�(�0101�2� - �S_ ¼ #^� I ���?���R: � ! ��72�901� �2< J
3 = 7$�'0101���@,P%'(�� � !^H #$�4,'�L�2%'* I�- /� o�~+
« J � � z� � �"! � �
® J#! � z � � �"!$!
± J# � z� % �� �

[rÌ Ú �,¹ �&% º�& � � �=�?���?��'���� ���.�('lk)'.�gj�_ih¬~`j'*z*'lk�c¨~"+#~ _-,.~7}�j�z;}½�C|��.~7zF}�j". m8�:zCÜ � � µ �b~�_ �0/�.�k � a ��.E}('lk9c!z1+2'�/ �9p
ÕNv � Ë*Ì$- w ¹�>43 �2�5_'�27$+6(�#V�^�C01*9#$�C� ! 7$01�2�@,T%4>C�!¾90C� -�I � G2- / ! 0��K�2# H65 - #8�5�4,?��� - /��X%4�'#8*�# ! �X�E��� � � !5H #$�',?�5�NzC%4�',
� � >'7$�H�8��� � � � !5H #$�4,1/ G'- �?¾9# -9I�- � - /H�:zCÜ � � µ J

¼ �p��/90C� -�I H65 - /90 ! = ,P� 0?,P� I B"72� � � - /	��zCÜ � � µ 0 ! !B� �¤��%4�4,8 �� �¤�V�2#8� H �6� - ,T+6�\� -�G�I (�  - �Q�"9�# z�%4�', � G'- /
G ! 7@,PBM+ ! ,�J

, 7$B G ! ,�#$��Y !^H 7 - /90 ! *9�$,X,v��+�¾ ! ,$!©� �¤� �: H� �¤���2#}%4�4,�01*9# - �'# � � C� µ �VJ ¼SI9I >u�2# G 7 - � G �2 O(�� - /90 ! #$�
Y !5H 7 - /�0 ! 01*9# - �'/9�8*¨ O�p��/9#$�'#^�$(9� - /90 ! Y$/��6% -�I HP! �9J , �'75_2*��@,�Y !5H +6# ! ,O�'#^�@,6���2�@,T%4*E01���WY$, ! /9% -9I ¾�# ! ,6� - #$�EY !5H 7 - /90 !
G �27$> I9I � I �E%4�4,A> I�I ! �"Y2¾ -jG 7 - �$>'� ! ,��9JW_ ¦ �8�K,' O�\Y !^H 7 - /90 ! 0 !V! G � = 9 = (;9
� G 7 - �"� - 01(�% - ���E��� I B"72��� � �@,�� ! 78(��
�$7 !^H ��,v� - Y$/9#$�'0 HP! ��J



´ < �������
	�������l���.����� ����� � �S�&� %&���	
 
-��� ���H�U� �����%&	�'��(�����
« J � ¡ �¤� � �~�'#"%4�4,O01*9# - �'# !©� �¤�½�  �� �¤�MJ
® J � ¡ �¤� !¤���'#�%4�4,101*�# - �2# !B� �¤���  H� ���À¯Æ9J
± J � ¡ �¤�  ©���'#�%4�4,101*�# - �2#  H� �¤��� !B� ���À¯Æ9J

�|7$* I2- �VYE� I JK�"9�#p0'�E� ! 7$01�2�$,P%'��#p��/�0C�2* I 9�# ! %4�4,  �6�2�9#���� !5H #$�4,�#$� G �'7$> = - /�#L* I ! ���$,�� I B 7 ! ,��"0 ! �2%47@,>�2�
�
BM#$�Hz G �'7$� G >'# 9 : = ,P�C� - ! < %'�4,1�2%47@,>�2�
�XBM#$� � G �'7$� G >'# 9 : = ,P�C� -  < J
_ � G 9
� !5H G �20 ! ��/�0C� -9I H65 - /�0 ! 0 ! %[� - 01(9% - �W�2��� I B 7E�����z%4�4,K%4>'# - /�0 !�! G � = 9 = ( 9
� G 7 - �A%	J ¼ #�%��°Å � �$*�� !

� � � %4�4, � G �27$> = ! �^�',�� G *R� - � 0 ! � - #X� ! I ! /��5� H - %'�'#$*9#$� G �27$� = 9 = (��S� - / � ! #8� Y ! # G �'7$> = ! �5�4,�� G *Q�5� ! (% �
��� - ¾E* I�- , - ,�%4�2#$*�# ! � G �'7$� = 9 = (����"9�# !b%4�4,� G �'7$> = - /9#Q0'�E% ! #$B"� I B"7 ! ,���J�� I B G2- /�0 ! BD�$��,A*��@,�,v��+�¾ - /9#R%'�4, - ,
�$7 ! ,���,v� - Y$/9#$�'0 HP! � = ,P�C�E� I B 7E� �°� ��� �2�p0 - #$�'Y@,T%4( I B 7E�Q0 ! 01(�% - �D% �°Å6J

� G'-  OBM� - /90 ! �8��7$� ! G � = 9 = ,P%'>C*��@,?,v��+?¾ - /9#X%4�4, - ,K�87 ! ,���>2# 9�,v� - Y$/9#$�'0 HF! � = ,P�C%'>=  ! I B"72� �z0 ! � �W� V % ��Æ�J
_ ¦ �6� 9;�^��7$� � 0?,P� I B"72�V0 ! 01(�% - � %	J ¼SG'- Y ! ,T%4#2¾ - /90 ! �2�9# G 78�	�E�L,v� - Y$/�#8�'0 H � + � ¡ ��� � ��� � !B� �¤���  H� �¤�DJ

� ¡ ��� � ��� � !B� �¤���  H� �¤�
¼ � - ¾ � ¡ �¤� � ��/ G >'78+ ! ,�0?,F�\�2% -�I�- /E  H � G �'7$� = 9 = ��#L�2������� G'- /C�'7$+ H658! , � G *�� - � %4�4,A%'�2�5� I ( = ! ,��6�2� �VJ ¼ #
� -QG 7^�	� - = 7$>20101�Q�2��� � !5H #$�4,gzL�$*�� ! ���E��# G 78�	�2� G �27$� = 9 = (Q�'#$� = %'�'���$,P%4>Q+�7E����,F0 -2G2- , !5H �5�4, - %4�'#$*9#$��� � � z� EJ
¼ /9�8*p��/9# ! G > = ! �5�4,�*��@,�� �Zzn|\* G'- /�| !5H #$�',O0?,F� I B"72� = ,F�p�2�9# -2G2- H �E,v��+?¾ ! ,g| ¡ ���  ©� � %4�4,d� |d� V % �¢Æ9J ¼�G *L�2�9#
! G � = 9 = ,P%'(j/ G *=  ! �?�jB G ! �5�4,�*9�$,� �� |C��� !B� |o�t¯¥ÆR%4�4,���/�# ! G �
� !B� �¤�¤�  H� �¤�DJ��W0 - H 9
� � �'#L� -]G 78�	� - = 78>'0101�
�2��� � !5H #$�4, ���$*�� ! -VG 78�	� - �.%4�2#$*�#8��� G �'7$� = 9 = (��.� G *"� - � �6� - � !5H #$�',��'#$� = %'�'���$,P%4> - � � � ! � >'78� �°� � w � 0 !
w ¡ ��� !¤�A%4�4, � w �%�I% ��Æ9J ¼�G *X�2�9# ! G � = 9 = ,T%4(W/ G *2  ! �?� !B� w ���  H� w �=¯�Æ~� G *�� -�-2G2- H -XG 7 - %#¾ G � ! ,�!B� �¤���  H� �¤�DJ
!B� �¤���  H� �¤��� � � ¡ �¤� � �¼ #L� -jG 78�	� - = 7$>'0101�j�2��� � !5H #$�4, z��$*�� ! � � zn|}0 ! !B� |C���  H� |C� �ÞÆ � %4�',�� | �!� % �ÞÆ9J ¼SG *��E��# ! G � = 9 = ,P%4(
/ G *=  ! �?� G 7 - %*¾ G � ! ,�*��@, | ¡ ���  ©� � >'7$�]/ G >'78+ ! ,?�$7$* G2- �"#$� G �27$> = - /90 ! � - |}� G *�� - 0'�E� ! 7$01�2�$,P%4*j�!¾90C� -�I�-  EJ¼ 7$+ H65 - #8�5���.�$*�� ! � G *"� - � � ! ���'7$01* 5 - /�0 ! � - #S%4�'#$*9#$� G �'7$� = 9 = (�� � � z� z%4�4,4�2% -�I�- ¾E  9
� G �'78> = - /�0 ! � G *"� -  
� - |AJ�{~/9# -�I ,T%4>LBM+ - /�0 ! G �27$� = > = ! ,OBM�8�K,K� - �z� G *L� - � Y !5H +6# - #^�^�2�X� ! �'/��$(R�E��# G ! 7 H G � 9��?� � ¡ �¤� � �MJ��W0 - H 9
� �
�'#"� -EG 78�	� - = 7$>20101�C�E����� !5H #$�4,O� - �S�$*�� ! = 7$>�� ! �^�', � � � w 0 ! � w �%�I% ��ÆX%4�',�!B� w ���  H� w ��¯ÞÆ � >'7$� � 0 ! �2�9#! G � = 9 = ,P%'(�/ G *=  ! �?� � ,v��+�¾ ! , w ¡ �¤� !��DJ©Ä�,P�\#$� G �'7$� = > = - /�0 ! I�- , G *�#L�E� � � G *]� - � 7 ! %4, # - ¾90 !V! ���'7$01* 5 - #8�5���
� - #"%4�'#8*�#$� � � � ! � %4�4,1�2% -�I2- ¾E  9
� G �'7$> = - /�0 ! � G *p� - ! � - w � G � H 78# - #^�^�2�XBD�$��,1� ! I ,T%4>L� - �"J

¦ Y8�uBM+ - /90 ! Y !5H 7 ! ,K� - ! G � = 9 = ,P%'*Z�2(901� = ,P�C�E��# G 78�	�2�E,v� - Y$/9#$�'0 H ��J
. !5H +6# - /90 ! �8��7$�p� - ! G � = 9 =6= ,P%4*��2(901� = ,F�L�E��#",v� - Y$/9#$�'0 H � � ¡ ��� !¤��� � !©� �¤�½�  �� �¤�o¯�Æ9J , 7 - ��B 7^� ! *9�$,

! Y8��/ G >'7$+ ! ,A�'��/9010 ! �87 H �\�6�2�9#p� G *'Y ! ,672�C*'� - #p�2� - 7$>\� - 7$* I�-�G'- / G � H65$! ,A� - z]%4�',A� - � 9
� G 78�	� - = 7$>'0101�]�E���
I B 7E�����VJ
� ¡ ��� !���� � !©� �¤�½�  �� �¤��¯Æ
_ ¦ �6� 9�*��@,K� -LG 78�	� - = 7$>'0101�L�E��� I B"72��� � !5H #$�4,K� - zKJ Î *9� ! �'#8� = %4�'�6�@,P%'>Z� G 7^�	�2� G �'7$� = � = 9 = (R� G *L� - ! �6� - �
!5H #$�',:� ! � z � � -�G *�� ! �¥�Qzn|�0 ! � | �#�J%���Æ�%4�',?�2#$� = %4�'�6�@,T%4>C�8*9� ! � - | G 7$B G ! ,1#$� !^H #$�4, G �'78� = *'0 ! # - � G *p� -
� � >'78�W| ¡ ��� � � %4�4,6� G *R�2�9# ! G � = 9 = ,T%4(�/ G *=  ! �?� !©� |o���  �� |o� � � G *R� -Q-�G'- H -"G 7 - %#¾ G � ! ,4*9�$,�!B� �¤���  H� �¤�*¯ Æ9J

¼ #S� -XG 78�	� - = 78>'0101���2��� � !5H #$�4,2� - ���8*9� ! -XG 78�	� - ��%4�2#$*�#8��� G'- / ! �K�27$01* 5$! �5�4,2�6�2�9# G �'7$� = 9 = (��2��� ��� G *W� -! !5H #$�',6�2#$� = %4�'�6�@,T%4> - ! � � !$! � -2G *�� ! BM+ - /�0 ! �°� �0|C�f| �.* G'- /!|3�2Ü2| � ¡ ��� !¤� � %4�', � �K/9�K,T%4> � � |C�l�;Ü � | �n� V %���Æ�J¼SG *\�2�9# ! G � = 9 = ,P%4(j/ G *=  ! �!�C�8��7$� G 7 - %*¾ G � ! ,�*9�$,�!©� |C���6�  �� |3����¯¥ÆQ%4�',�!©� | �E�6�  H� | �E�t¯¥Æ � � G *]�5� -�G'- H �
G 7 - %*¾ G � ! , ��/���,P%'>j*��@,*!B� �¤���  H� �¤��¯Æ9J
!B� �¤���  H� �¤�À¯Æ¤� � � ¡ ��� !¤�¼ #Q� -jG 7^�	� - = 78>'0101�j�E����� !^H #$�4,?� - zj�8*9� ! �Û� zn|[0 ! !B� |o�ª�  H� |C� � � | ��� % ��Æ � -2G *�� ! � G *C�E��# ! G � = 9 = ,P%4(
/ G *=  ! �?� G 7 - %*¾ G � ! ,�| ¡ ��� � �DJ , �'78> = - #8�5�����8��78��� G *W� - !�0 ! � - #�%4�'#8*�#$� G �'7$� = 9 = (�� ! � z � %4�',���/�# ! + H65 - #8�5���
G �27$> = - #^�^�2�X� G *p� - � � - | � %4�2�5� I ( = - /�0 ! � ! 0?,F�C�2% -�I�- /E  H � G �27$� = 9 = (��W� - / �b� G *L� - ! � Y2� I J � ¡ �¤� !¤�MJ

¼ #R� -jG 78�	� - = 7$>'0101�C�2��� � !5H #8�4,?� - �W�$*�� ! ��� �f| 0 ! � | �*� % �ÉÆ�%'�4, !B� |o�)�  H� |o�b¯ ß J 5 ��+�¾ ! ,?*'0*9
��� -
G �27$�2%4>2�"9�Â~(90101�KJ
� ¸����&% º � � ,É� /6'� /6' �
	��k� | ¡ ��zCÜ	� ��� /�2#J&��"/�!©� |C� �: �� |C�¤¯ ß j`c`j�� j .}|� k����"/
e�� | � |C� | �]c�k).`m!B� |C�����  �� |3�.��¯Æ +2'�/�!B� | �E���  H� | �2��¯Ælp



�l���b� ������������������U� %&	�'��(����� �
������ ���
������� � ����� � �S��� ´ à
) Õ +bÒ ¹ + ¹ \21���. !5H 78� ! � - Â�(�0101� « J

� G *�� ! � I B 7E�H|[� G > ! ,A� ! Y$/ - % - 0101>2�$,F��|C�"%4�',&| � � | � |C� | � � 0 ! 01(�% - ��� -�G'-�I ¾�% � ß �E%4�=  ! 0 H ��%'�4,A0 !!B� | , � �  H� | , �À¯°Æ � !�� Æ%Ü ß J ¼SG *C�2�9# ! G � = 9 = ,T%4(E/ G *=  ! �!�LBM+ - /90 ! �8��7$�N| � Ü#| � ¡�� � !¤�MJªÄA,F�j#$� G �'7$� = > = - /90 !
I�- , G *�#�� G *p� - ! �E� I B 7E� �z�'78+ H 5 - /90 ! 0 ! � - #�%4�'#8*�#$� G �'7$� = 9 = (�� ! � � !$! %4�4,K��% -9I�- ¾�  9
�W�'#8� G �E¾���� - /�0 ! � -
G 7^�	� - !z� ! | � %4�4,O� - Y ! ¾�� ! 7 - � ! | � � G ! �8/�+6� H # - #^�^�2�XBD�$��,O��/9# -�I ,T%4>E0?,F� G �'78� = 9 = (R�2��� �z� G *p� - !VJ

, �'7$� I !5H G'- /�0 ! �E��#�� G *'Y ! ,67E�R� - / ! G � = 9 = ,T% - ¾Ç�'(901�2� - � = ,F�L�2�9#��$7 H �E�L,v� - Y$/�#8�'0 H �p0?,P�L%4�4,K�'/��$( !5H #$�4, ! #8� ! I �
�
G �27$*'0 - ,P�C0 ! �2�LY ! ¾�� ! 72�L,T� - Y$/9#$�'0 H � � 0 ! � - /��W7$* I�- /����"9�#Wz � �S%4�4,*! �  ! #$� I�I � = 01BM# - /��9J
�

��?�� 	 FzdHB�D
E�D�F6d ��� K M�RZP P �� � .xD
BNFzdHBHF 
 s����q������r	q�q

[rÌ Ú �,¹ �&% º Í���� � � �$+2'2, . ,0/ +baf�=���� �' � _-, '�/�+2'�/ ��� � � � ��� �������p
Î.- �2#8� H �6�$7 - � - �K/9��,P%4>LY ! #X,T��+�¾ ! ,6* G 9
��Y !5H +6# - /9# G'-�I9I >V� G *V�5� G �27$�'Y !5H = 01�2�5� G'- /VBM+ - /90 ! Y ! , 9
�S�8��78� � G J +1J� = I �������f�EÅ  Æ  H % ��Æ%Ü ß Ü������ � J

ÕNv � Ë*Ì$- w ¹ � _ ¦ �6� 9 � %4�2# - #$,P%4( = I �������KJ ¼ /��$*��?�901� H # ! ,�*9�$,A/ G >'7$+ ! ,?0?,F�j%'�'# - #@,P%4(CBD%��K78�'�!�Z§ = ,F�C�2� = I ��������J¼ 78% !5H #$�EY !5H 7 - /90 ! *��@,O%4>2  ! %4�'# - #@,T%4(LBD%���7$�'�?� G ! 7@, = 7$>�� ! ,10?,P�6�M�9� � � ) � +����^� = I �������KJ
¼ 7$+ H65 - /90 ! � G *C�@,��V� G2I�- ¾9��� ! 7 ! �X%'�'# - #@,P%4B"� ! %��K78>'� ! ,��"%4�4,�� - Y !5H +6# - /�0 ! �6�^�2Y@,F�2%'> = ,F�]* I ! ��J 3 >'# - /90 ! Y2� I J

! G � = 9 = ( 9
� G 7 - ��� - 01(9% - ���2����%4�'# - #@,T%4(��]BD%��K7$�2�!���9J ¼ # �}%4�'# - #@,P%'(}BD%��K7$�2�!�	§[BM+ ! ,�01(�% - � « � �8*9� !]!5H #$�',
�'#$� = %'�'���$,P%4>EBM#$� = 7$>'0101�E� - / £ �¥� � � Ü������.Ü � * �%� � - �?¾�0C� -9I�- � (Q� - �!¾90C� -�I�- � : �2#$�2�$78B 7^� ! G H � 9u�6� - # �W7@,v��01*®kà9< J ¼ # !5H #$�', = 7$>20101�C� - / £ Y2� I J*§Ç� � . = ,F�E%4> G'- , - # ¡ �%ÆkÜ������7Ü 'o�k� �$*�� ! � = I ������� ��� §	� !5H #$�',1� - 0 - # - �?¾�# -�I�-� � . �%� � -E-2G2- H - Y H # ! �5�4,1� G *p�2�9#L��s�� � � � . J ¼ #B§Ç� � �$*�� ! ��� §	���Û� ��� G2- /LY H # ! �5�4,1� G *L�E��#L��s � � � �E� %4�',
�'#¨§Ç� � �$*�� ! ��� §	��� � %4�4,1�'/��$*p� - �?¾9# -9I�- Y H # ! �^�',?� G *p�2� ��s�� � � � � G2- / G 7 - �K�'#^�
��Y ! # G �'7$> = ! ,K� H G'- �^��J

¼ # �8��78��� - 01(�% - �\�2���\BD%��K7$�2�!����§ !^H #$�4,S0 ! = � I ¾�� ! 7 - � - / « �8*9� ! � 0 ! �'>'�?�}� - # - 7@,v��01* �"9�#[%4�'# - #@,T%'��#
! %��K78>'� ! 9�# � ��§ !5H #$�4,O�E���X0 - 70�K(��

� §6� � /�1
� � 0 ! /kÜ21?%4�'# - #@,T%4B"� ! %��K78>'� ! ,��~0?,T%47$*�� ! 7 - /�01(�% - /��9J ¼�G *W�2�9# ! G � = 9 = ,P%'(W/ G *=  ! �?��/ G >27$+ - /�#��5�9� � �*) �+����^� = 78�'0101�2�@,T%4B"� � � %4�4, � � �8BM� - , ! �����6� ! ��� � � ��� ��� /���%4�4, ��� � � ��� ��� 1
�DJ�ÄA,F�C#$� ���@,P>�7 - /90 ! 0?,P� ��s��
= ,P�]�2� = I ������� ��� §	��� ��� /� ��� 1
��0 ! � - # - 01> 5 - /90 ! %4�2�5_��'7$+6(�#Q* I ���5�\0'�j� ! 7801�2�@,T%4>]�?¾�0C� -9I �j�E��� � � %4�',
�E��� � �Q���6� ! #$� !5H #$�4, Y$,F��� - 7 ! �@,T%4>\0 ! �^�272¾j� - /��V%'�4,�Y@,P��� - 7 ! �$,P%4>\� G * � � %4�4, - # - 01> 5 - /90 ! �5�\Y2¾ - �'7$+�,T%4>
0'�C� ! 7$01�2�$,P%4>)�?¾�0C� -�I �]� ! � �V%'�4, � � = ,F�\�@,������V%'�4, � �p�'#8� H �6� - ,v+6�KJ�3 ��s � = ,F�)�2� = I ������� ��� §	�XBM+ ! ,9
�R%4�'#$*9# ! �Q* I2- /��V� - /��V%4�'#$*9# ! �R�E�������"%4�4,��2����� �p��/9#E� - #p%4�'#$*9#$� � � � � � � � G'- / !^H #$�4, %4�4, - 01*9# - �
%'�'#$*9#$��� = ,F�E� - �'7$+�,P%4*E0'�Q� ! 7$01�2�@,T%4*C�!¾90C� -�I�- � J

� §6� � /�¯�1
�MJ�_ � G 9
�&%4�4, G 7@, #S* I ��01*9# -XG2- / - ! G , G2I B - #~%'�'#$*9#$�����E��� = 7$�'0101�2�$,P%4(���Y ! # !5H #8�4,2�8��7$� - � � � � � �
� I�I > - ,OY2¾ - %'�'#$*9# ! � � � � ��� � ��J

� §�� � / � �MJ�� ! � - # - 01> 5 - /90 ! � - �'78+�,T%4*)0'�j� ! 7801�2�@,T%4*)�!¾90C� -�I�- �2��� ��s�� = ,F�\� - /p� ! � � :Z(�%4> G'- , - > I9I�-*9# - 01�E�'#V�'/��$*E/ G >'7$+ ! ,K(9Y2�L�6�2� = 7$�'0101���@,P%'( < %'�4, G 7 - �, OBD� - /90 ! � - #V%4�2#$*�#8� � � � � � � � J
�
) Õ +bÒ ¹ + ¹ �!» � � G >'7$+ ! ,2%4�4,4> I9I�- ���87$* G'- ��#$�VY !5H 7 - /90 ! *��@,'%4>2  ! %4�'# - #@,T%4( = I ������� !5H #8�4,'%4�'# - #@,P%'(�J�� G'- 7 - ¾�0 ! #$�
Y - / I B.¿ - /90 ! %4���^_ ! /E  !5H �2# G >'# 9[��� - u!sbt (�q
sbt G'- /W�'#$� = # 9�7 H 5$! ,'�2� = I �������R01����%4�4,'#$�%���$,F>�7 - /�0 ! 01BM� 9}�'/�� - ¾
�2� = 78�'0101�2�@,T%4(6J . ,P� I B"78� ! BM#$�)� G *\�^�Su�sbt ( q
sbt :j�]Y - / I ! ,F> !5H #8�4, - /9�K,P�'���$,P%4>f� H Y@,F� < G'- / ! 0����'# H 5 - #^�^�', � !
�'/��$B"�~�$,��.�?�90 ! ,T��� ! ,�� � G J +1J�� - �'/��$*201�2� -"G2- /X�'#8� = # 9�7 H658! ,4�@,�� I B"7 ! ,���� - /©�2Å�Ü.Æ � � 0 ! G ! 7$,v�^�$* G2I (E  - �~� G *R0'�9Y ! #@,P%'>
%4�4, G ! 7@, �8�$* G�I (�  - �Q� G *)>'��� - /��\:6{~+�(901� ®�< J ¼ #8�@,v�6� - ,T+ !5H ��� ! BM#$��0'��� ! 7$01���@,P%'*��?¾90C� -�I2- � ! %4>2  ! %4�2�8>'�6�^�2�!�
� - /"�'/�� - 01>2� - /W%4�4,*�'7 !^H � ! G �
� G 7$B G ! ,6#$� ���@,P>�7 ! � ! � - /��S%'�'#$*9# ! � G �'7$� = 9 = (������6� ! #$� G 7 - %*¾%¿ ! ,60?,F����s � G2- /"#$�
G ! 7@, = 7$>�� ! ,��2�9# H Y@,F� = I �������KJ . ,P�2�$/ G ���6� ! BM#$� = ! #@,P%'*Q�$7$* G'- ���6� ! #$� G � = � H # ! � ! � G *Wu!sbt ( q
sbt � ! ,v� - Y2¾9#$�'0'�
: G'- /L#8� G ! 7$, = 7$>2� ! ,K�2�9# H Y@,P� = I ������� < ��s�� � #"e��~_ � ,'}k�����, �oj��$'lk�c j�� ,%'2,�j`_� j .0/ #ª� +2'2, . ,)/ +ba 	 +��	� '�!�4J



´ � �������
	�������l���.����� ����� � �S�&� %&���	
 
-��� ���H�U� �����%&	�'��(�����
��? � � E B�V�I
G�X$BWI�E X � P I�E .���B������	� i ) s�
 � ,��  s��� �s ���

_ � G 9
�Q�2%47$,;���
� - ,A%'�'# - #@,P%4B"� = I ����� ! �LBM+ - /9#L�'#8� H ��� - ,v+ ! �Q0'�9+��2#$B"� � �5�}u�sbt � (E�5�}q�sbt (E�5� � Á7q
sbt � G'- /j�'#$�kÁ
= # 9�7 H 5 - /9#X�2%47@,>�2�
�.� - �?¾9# -9I�- � 9�#�%4�'# - #@,P%2��# = I 9�������# � BD�$��,�/ G >'78+ ! ,4%4�4,60?,F�R0'��+6�'#$( � � - �'/9�8*'01�2� - 0 ! ��� - H �'� �
(��������-u����.� t�� � ���p� � �9� � ��ut�� G'- /jBM+ ! ,A���9#p,FY8*9� �9�5�\*��@,�0?,P� = I ������� � !^H #$�4,1�M�9� � � ) � +��n�5�L�'#L%4�',�01*�# - �'#
/ G >'7$+ ! ,!��ut G2- /�� ��#\�2#$� = # 9�7 H 5$! ,ZJ . !  O�yY !^H 7 - /90 ! �'/9�8(�� ��#),v� - Y$/9#$�'0 H � ! Y8� :Z* G 9
� !5H +��20 ! %'>'# ! , = ,F�}�$,��
%4�'# - #@,T%4B"� = I ����� ! �X%'�4,K�5� G ! G ! 7$�'��01BM#$�E�'/9�8*'01�2�5� < J

NFA

READ HEAD

STACK

STACK READ HEAD

� ×�¸��&% º ��� _ ¦ #$�C�'/��$*'01��� - 0 ! ��� - H#" �
_ ¦ #$�$��ut :6{~+6(�01� «��2< � G'- � ! I !^H �5�4,K� G *p�$7 H �j01BM7��
« J�_ ¦ #8��q�sbt G'- /X� - " I B G'- /90 ! ��� �v0 - #$>'Y8� ! I B = + - /~��� ���S0%�9+��2#$(���J ¦ H #$�4,K����01�2#8�@,T%4* ! Y8�;#$�R� - # H � - /�0 ! *9�$,�Y !
0 G2- 7 - ¾90 !�! Y8��#$�W�2#8�@,T%4�2�5�'�6�$(9� - /90 ! � - q�sbt;0 ! u�sbt ���^�E�'/��$*201�2�5�p0 ! ��� - H#" � !5H #8�4,10%�L#8� ! � ! 780?, #@,v�6�@,P%'B ��0%�9+6�'#$B"� J

® J ��,P�[�5�4, # H �}�'#$> = # 9��&���[:��n�^� � � �('K� < G'- /�Y$,F� " > 5$! �5�4,�� G *[� - #]B I ! = + - : q�sbt < 0 ! 0?,F� % ! �K� I ()�'#$> = # 9������
:��n�^�@�E�6�^� � < � -2G2- H �Q�'7$+ H65$! ,K� G *Q�5�p�'7@,v�6� ! 7$>Q� �����5�4, # H �����'#$> = # 9�������%4�4,�%4, # !5H �5�4,�01*9# -LG 7 - ���5�LY ! 7@,P>*)'%4�',
� -EG'-�I ¾L%'�2�$>jB5#8��� ! %4>=  !�" (�01� :Z%#¾9% I�- < � ���"0%�9+��2#$(���JU3 G 7 - �"�'#$� = #8��7@,v��� I B"7�� G 7$B G ! ,�#8�j� -2G'-   ! � �E  !5H
! 7"�'7$+6(�� G >2# 9u� ! �'/��$(V���9#V�5�4, # H �E� G *E� - #H� +67$(��6�����4�����X0%�9+6�'#$(��9J

± J ��,P�}��� - H#" ��:+� � �@�-, < J 3 �6� - H." � !5H #$�',~0?,F�y� G ! 7@,F*'7$,T�6��� G'- ��*������5�[01#$(90%���E���9# -2G2- H �}*20*9
�j0 G2- 7 - ¾90 ! #$�
Y$,F�'+ ! ,F7@,v�6� - ¾�0 ! 0 ! G2-9I ¾ G ! 7$, - 7@,v��01BM# - �$7$* G2- J �~�'#8�5� 5 *'01�'�6� ! ���;�6� - H." �����u0?,F� : �27$+�,P%4>�% ! #8( < �6�$( I �
� G *Ç OBM� ! ,���01#$(�0%���() G'- /R�'7$+ H658! ,�� G *L� - ! G H G ! Y$*L01����%4�4, ! %'� !^H # ! �5�4,K� G !^H 7 9
� G 7 - ���^� G >'# 9.J�{ ! %4>=  !  OBM�&�
01#8(�0%����0 G'- 7 - ¾�0 ! #$� = 7$>#¿ - /90 ! BM#$� -�G'- , - Y$( G'- � ! � G *W�5� = 7$>'0101���^��� - /�� I �K� " (�� - /.01���&(WBM#$� G ! G ! 7$�'��01B5# -
�27@,  O01*Q� G *p> I9I � ! ,FY@,T%4>L�?¾�0 " -9I � G2- / ! #$Y ! + - 01BM# 9
��01���WY$, ! /9% -9I ¾�# - /�#���� - #�� G 7 - = 7$�20101�2�@,v��01* �'� - //��ut"J
{�� �L�6�$( I �R�'/9�8(L0 G'- 7 - ¾90 ! #$�E%4>'# - /�0 ! �@,�� ! 7$(��W�$7 ! ,�� G 7$>�7 ! ,��X01*9# - +
� � G'- 7 - ¾�0 ! #$�CY - ¾90 ! �5� G ! 7@, ! +�*20 ! #8�L����� G 78�	� ���Q: � G * G >'# 9 G 7 - �W�5�L%4>2�"9 <  OBM�&���W01#8(�0%��� G'- / !5H #$�',
0%�Q% ! #$(6J ¼ #��L�6� - H." � !5H #$�4,O% ! #$(Q0 G'- 7 - ¾�0 ! #$�E� - Y@,P� G ,v�6�8��� - /90 ! �'/��$*KJ

� � G'- 7 - ¾�0 ! #$� G 7 - �, OBM� - /�0 ! %4>2�$, ��� �\��� - H#" �\� I9I >�01*9# - �2%47$, " �
�L��� �[ OBM�&�]01#8(�0%��� G >2# 9 � G *\���9#
G 7^�	����: � G * G >'# 9 G 7 - ���^�j%4>2�"9 < = ! 01>2� �© OBM���E01#$(�0%����J�3 G 78>�7��E�'/��$(E�'/�7$>'# ! , I2- , G *9#R� - ¾%¿ - �V� ���
�6� - H." ���W%4�2�8> « J

� � G'- 7 - ¾�0 ! #$��Y@,F� = 7$>,¿ - /90 ! � ��# G , -\G >'# 9É OBM���\01#$(�0%����:Z�'#0�]��� - H#" � !5H #8�4, % ! #$(]�'/��$(0� G 7$>�7 �]Y ! #
BM+ ! ,O%4�2#$BM#$�j� G'- �$B I ! ��01� < J�3 G 7$>�7��p�2/9�8( ! I �2�^�8��# ! ,O� - ¾%¿ - �W��������� - H#" �2�X%4�2�$>EBM#$�C�'#1�Q��� - H#" �CY ! #
(��^�2#"% ! #8(�J



�l� �l� ���Z�"�	���N
S����� 
}�5����������������� �6� �Q����� �	���.��� � �.����
 ��
Î.- q
sbt|� - /j�2/9� - 01>2� - /EY@,P� " > 5$! , G > I ,?�^� = 7$>20101�2�5�]����� G 7 - �Q�'#8� = #8��7@,v�&� I B"7����QBM#$� G 7 - �RB5#8�*)?� G *��'7@,v��� ! 7$>
G 7 - �X�5�jY ! 7@,P>*)�+�9�7 H �"%'�4, G > I ,K���pY$/9#$�2�8*9� �9�5�E#$� = /�7 H � ! , G H � 9 G 7 - �W�5� G H � 9u%4�4,1#$�;7$�'#$�2Y@,F� " >'� ! ,1� ��#V�'7$+6(L� ���
I B 7 ����J 3 �4, G > I ,�� ! %4>=  ! " (901�[� - q
sbt BM+ ! ,�����Y$/9#$�2�$*������5�}#$� ! %'� ! I BM� ! ,�0?,F�}% H #��9�&� �'#$>'0 ! ���}� ! Y@,P>�� - 7 ! �
Y$/9#$�2�8B �j%6, #$(9� ! ,���J ��,F� I B"7��}�2#$� = # 9�7 H 5$! �^�',S� G *y� - ��ut �'#)%4> G'- ,F� ! G , I2- = ( %6, #$(�� ! 9�# � - / q�sbt 0 G'- 7 !5H #$�
- Y�� = (�� ! ,O� ! � G'- Y - +6(R� ��� I B"7����Q:�� -j-2G2- H - ��/90 " � H # ! ,1�'#"�6� - �$B I�- ��� - q�sbt !5H #$�4,1� ! � ! I ,P%4(Q%'�2�$>'�6�5�'��� < J

3 �!¾9#$Y ! ���)� - /Sq
sbt 0 ! ���)�6� - H." � = H # ! �5�4,
9
� ! 7$(���+p� ! %4>2  ! 0 ! �8> " �'�&�\� - q
sbt Y ! # ! G , I B = ! ,	� - �?¾�# -�I�-
�"9�#RY8/�#$���8��# ! G'- 01BM# 9�#�%4�2�5�'�6�$>2� ! 9�#V0 ! %47@, �8(�7@, - 01*9# - � - � ! G2- ,F�L%4���$>'�6�5�'�&� " 7 H �6% ! �5�4,K�'/��$*E� I9I >L% - , �8��#8�5���
�5�'/��$*9+�7 - #$��%4�4, G2- , - !^H #$�4,�� -XG ! 7$, ! +6*'0 ! # - ����� G >'# 9� OBM�&���~01#$(90%���&� ������� - H#" ����:+��01*�# �  OBM�&��01#$(90%��� G'- /�0 G'- 7 !^H
> I9I 9��6� ! #8�[Y ! , < J ¦ G H �����E� ! %'>=  ! 0 ! �$> " �'���]� - q
sbt ! %'� ! I !5H	! #8Y ! + - 01B5# 9
�C%4�',&0?,P�[� G * �@,��p�$7 ! ,�� ! G , �$7 ! G �$B"�
G 78>�7 ! ,��W�6���L�6� - H." �\: Y$,F� " > 5$! ,K���9#X% - 78/���(R�����() G 7 - �k OBD� ! ,�%4>��@,O�6���9#"% - 7$/��K(R� ���() G ! �8> ! ,����9# G >'# 9  OBM���L01#$(90%���
+6�'0%� I ��# - #8�5���W� ��#�% - 7$/���(Q�����X�6� - H." ���W%4���$>EBM#$�*)6(pY ! #�%4>'# ! ,O� H G'- �5�C�6���Q��� - H#" � < J

Î.- 0 - #8�8B I2- � - / ��u
t !5H #$�4, I ! , � - /�7 = ,T%4>C,v� - YE¾�#$�20 - 0 ! G 7 - = 78�'0101�2�@,v��01*j� ! 0?,P�j��/�# �E 1,v��01B5# � = I ������� G 7 - Á
= 7$�'0101�2�$,v��0 - ¾�: G J +1J���� ��#L� < 0 ! � - /�� ! 7$(�� G ! 7@, - 7$,T��0 - ¾��W%4�4, G 7 - �k O(9% ! ��J

� 3y01#8(�0%� G2- /.+67�����,F0 -�G'- , !^H � -SG 7$* = 7$�'0101>�01��� G 7$B G ! ,@#$� !5H #$�',9��/�# -9I ,P%4> G ! G ! 78�'��01BM#���%4�4, = # 9����8( ! 75_ �'78+�(��()
�2# ! 7$>'78� �9�5�X� G *W� -XG'- , -  O� !5H #8�4,�� - ��� ' � � :+� G 7 - �~�'#$� = #^��7@,v�&� I B"7�� < Jd{����9# G 7$>27���)��2/9�8*W� - ! 78�'����� I H65 - /90 !
Y � I ��# - #8�5���	0 ! 7@,P%4B"��0 ! �5� " I ���$B"�	�2%4BM7$�4, - /��E¾ G2- /.01*9# - :���� � �6���+� < %'�4, I �'0 " >'# - #8�5���	/ G *#¿O, #~*��@,�%4>=  ! �$BD� - ,P�
0 ! �5� " I ���$(SY ! 0 G'- 7 !^H #$�"0 ! = � I ��� ! ,'� G ! 7@,F*27@,v���5�*)�BM+ ! ,'Y�� I J@��/ = % ! %47$,F01BM# - �'7@,  O01*�� G *)6� � �.:ZY$/9�'Y@,P%'>B¿&��� H � <
G2- /Q�2#8�@,v�6� - ,T+ - ¾9#"� ! �'/��$(6J

� 3 G 78*'� " �'���;��� - �F� '�� � = H # ! �5�4,�01BM� 9 ����� ��/�#8>'78���9��������������������� � � -�G'- H ��%4>"! ! � - 7$> G2- /y%4� I !^H �5�4,
! G ,T�6�$78B � ! ,�%4�',&� - ! G *'0 ! # - = 7$>'0101�[� ��� I B"7���� G'- / ! 7 ! �$> 5 - /90 ! J)_ ���5�'#jB5+ ! ,�Y$,F� " >'� ! ,&* I � �5� = 78>'0101�2�5�
! G ,T�6�$78B � ! ,O� G *p% ! ,K%4�4, G BM7$�p���9# ! ,FY$,P%4(Q�$,F01(©Á$#�J

� � G >'7$+ - /9#���%4*'0%�S> I9I ! �	�$7 ! ,��(�v��/�#$�278�$(9� ! ,�� " , " I , - !O(�% �����M0 ! �@,�� -2G'- HF! � = H # ! �5�4, - + ! ,F7$,T��01*����������6� - H." ���()8%4�',
0?,P�R��/9#$>'78� �����X�2%4*20%�X0 ! ���9# -2G'- H �"0 G � H # ! ,�01BM���R�6��� = I ������� - 0%��#8� ! � ! 7$0?, #@,v��01*�� G'- / !^H #$�4,4� G �'7$� H ����� - �
�6� - ��ut"J �X,O��/9#$�'78�8(�� ! ,�� = ,P�p���p�6� - H." � !^H #$�4, - , ! 7$(��o+
�����&%('()(*��+� � , G ,v�6�$7$B"� ! ,O�5� G ! 7@, ! +6*'0 ! #$�p����� G >'# 9�!OBM�����W01#$(�0%���W� ���X�6� - H." ����(�Á-#X�2#��L�6� - H." � !5H #$�4,1>'Y ! ,P�KJ
�/.0�����1� �'Y ! ,P> 5$! ,O0?,F�2!OBM�&�L01#8(�0%���X� G *E� �L�6� - H." �C(QY ! #V%4>2# ! ,K� H G2- �5�E�'#/�L�6� - H." � !5H #$�4,1(�Y �Q>'Y ! ,P�
�436547��+�����98:� � Ä�7$>�� ! ,O� - #"�'7$, !O01*;8j��� ��#�% - 78/���(Q�����X�6� - H." ����)6� ! 0?,P�C#8B5�2!OBM�&�Q01#$(�0%���

� 3 ��/�#8>'78���9���<�(=[01BM� 9z����� -2G'- H ���p%�9�Y@,T% -2G2- , !5H �5�4, �)0%�\#8� ! � ! 7$0?,v�6�@,T%4()��/90 G ! 7@, � - 7$> G ! 7@, = 7$>�� ! �5�4,	�6���9#
! G *'0 ! #�� G �'7$> = 7$��� - J

> ¹ Ð#· Ì · Ì � � - Ð - +b· - Ò Ê@? v � Ñ/A �*Ê ���&%o·$%CB
Ä ! #$,P%4> - 0%�9+6�'#@,v��01*��L� - /]0%�\#8� ! � ! 7$0?, #@,v��0 - ¾)+67�����,F0 -�G'- , !^H �5�4, � ! G 7 - " I (901�2�5�\� G'- ��>'� ! 9�# ) � !p! 7 9	�$(901�2�5�

Y�� I �2Y$( G'- / �O, I2- Y - 7 - ¾90 ! #$� I ¾�� - /90 ! / G'-�I2- = ,v���$,P%4>[%'�4,��^� -2G2- H � ! G ,PY$BM+ - #8�5�4,  ¼75 ( � y 5 � G >'#8���9����)�* G 9
�
�2%47$, " �
� !^H #$�4, %4�4, � -\G 7$* " I ��01� G2- /\01��� ! #$Y$,F����B57 ! , ! Y8� )A#$� � G'- ���'� H 5 - /90 ! Y�� I J?�2#j0?,P� I B"7�� G'- /]01���pY H # ! �^�',
�'#$(�% ! ,O� ! 0?,F� = I ������� � (Q*�+�,ZJ

3;��/9#$>'7^���9�&�.01BM� 9]����� -2G'- H �����v/ I�-2G'- , !5H �5�4, � - 0%�S#8� ! � ! 7$0?, #$,T��01*�� !5H #$�',��D�����E�(=F�������98:�1� � -2G'- H � ! G ,T�6�$78B � ! ,
GFH ,9j ��j �JI G /-,)/�gj / + �L0?,F�]� G *j�$,�� ! G , I2- = B �ÇÅ�Ü.ÆkÜ������7Ü#| �ÉÆ9J Î.- #$* �901�������"��/9#$>'7^���9�&���"�'/9�8(�� !5H #8�4,A*��@, ! 0 !5H �"Y ! #
BM+ - /�0 ! %4�'#$BM#$��B I ! = + - �6� -�G2- ,F��� G *S�@,��	Y$/9#$�2�8B"� ! G , I�- = B"� �'/��$( ! G , I B = ! , )$� I9I > G 7$B G ! ,@#$� = 7$>,¿ - /90 ! � -�G 7$* = 7$�20101>
01���S0 ! �$BD� - , - �87$* G2- ���6� ! '2, '�mnj�a H  m�, �KI j H  H ��k�/�gjLI 	$3 � / +2'oj��@j /��$+�M a ��"/��j H �
j /��#+2'oj���M4M H M ��� ��k�/ M*.�N 	��	�$*�� !
#$�}%4>2# - /90 ! � � I B"7�� Y ! %2�$( )��2#\�'/9�8( !5H #$�4,�01BM���y�6��� = I ��������J ¼�I9I >&)�Y ! # G 7$B G ! ,~#$�y� ! %4�'0 H � G ! 7 H G � 9�����#$�
%4>'# - /�0 ! Y ! %'�$(Q0?,F� I B"7�� G'- /RY ! #R�'#8(9% ! ,O�6��� = I �������C* G'- , ! �W�@,P01B ��%6,1�'# ! G ,T�6�$78B.¿ ! , �O�(=OJ

ÄA,F�L#$� = H # ! ,�%4�2�5�'# - �9�8*�� - �$78* G'- ��+67$(9�&����� ���P�(=QY !5H +6# - /�0 ! G �27$�2%4>2�"9y0?,P�L��/�#$>278���9�&�V� ! � � -2G'- H � G � H 78# ! ,
Y2¾ -\- 7 H ��01�2�5�Q�(R0S/T/U0V]%4�4,CW�U/X"�ZY4Vj%4�4, ! G ,v�6�$7$B"� ! ,[#L�'# - �2%4BM7$�4, - �D�(R0SZT/U4V G ! 7$,FBM+ ! �5�4,���� - # G H #8�2%4�\WZU/X"��Y4V}: -
-2G2- H - �WBM+ ! ,F#�Ý%ÝkÝV��� - ,v+ !5H �*)4�5�]WZU/X"��Y4V_^�`�aFb9c(c(c b<WZU/X��ZY4V_^�d�d(d�a < %4�4,oÝQ�'#RY ! # G ! 7$,FBM+ ! �5�4,�J
�����E��ReS/T/U4V:����fZU/X"��Y4V����������(R0S/T/U0V[bg�����&WZU/X"��Y4V_^Kh�`�`(`�ai�
j ���(�lk�YZX0m4�:�eYe�n�

k�YZX0m4�:�eYe�&o&�(=F��h�`(`(`/� �



� Å �������
	�������l���.����� ����� � �S�&� %&���	
 
-��� ���H�U� �����%&	�'��(�����
��� � WZU/X"��Y4V_^ k�YZX0m4�:�eY"�Za�o�o4��R0S�T/U4V6� V�U4��R�V���h:�
VZU0��R�V�� `F�

�

, 7$B G ! , ! Y8�u#$� 7 ! %4��!O�'7 H � - /�0 ! *9�$, �p��/9#$>'78� �����O��ReS/T/U4V:����fZU/X"��Y4V I�� # ! ,K� -pG 7$* " I ��01� G2- /D!OB I2- /�0 ! / G *L���9#
! 7$(��XBM#$# - ,P� +

��� # - �27@, !O01*2�2�(R0S/TZU4V !5H #$�',�01BM���)��� - # G H #$�2%'� W�U/X"�ZY4V��$*�� ! / G >'78+ ! ,A�87$* G2- �L#$��� G �2#8�$(9� ! , �<��=\����� ! -
� I = *'7@, !O01*���01���X#$�CY8��� ! ,O� �p� 9��6�$(p� G >'#8� ������)'Y�� I J #9J

��� # - �27@, !O01*2�D��R0S/T/U4VCY ! # !5H #$�4,�01BM�����6� - # G H #$�2%'�QWZU/X"��Y4VE�$*�� ! )1**) �@,�%'�4,�#8�]� G �2#8�$(9� ! , �;�(= ) - � I = *27@, !	�
01*2�Q01���RY ! #C/ G >27$+ ! , G ! 7 H G �"9��&�j#$�]%4>'# ! , I >"! - ��:Z��� -
� ! I B = + ! ,A�'#p*�#^� 9
� " 7 H �6% ! �5�4, - �(ReS/T/U4V���� �;!OBM�&�
W�U/X"�ZY4V ^ k�Y/X0m0�:�eY0�(a G 7@, #V� G �'#8�$(9� ! , < %4�4,O� G �'#8�8> ! , G >'#^�^���6J

� #LY ! # !5H +6�'0 ! �6���EY@,F>�! ! ��(E01�������E��/�#$>278���9�&�	��=	!O� !^H 01�'�6�^�2#Q�'#$� = %'�'��01BM# - , ) I H = - � G2-9I� )'#$�j%4>2# - /90 ! + H I , - /��
! I B = + - /�� = ,F�;#$�;Y@,P� G ,v�6�8��� - /90 ! �'# - Y ! Y - 01BM# - ���'7@, !O01*�� !5H #$�4,�01BM���y�6� - # G H #$�2%4�y( *�+�,�J����'7$�2� ��7 !5H �6� ! *9�$,
�8��78�jY ! #V/ G >'7$+ ! ,K�'#$��% � % I 9����R%4�2# ! #$*�� !5H Y - /��W01B5���E��� �p��/9#$>'7^���9�&�V%4�4,1*9�$, �L� G >'#8���9��� " 7 H �6% ! �5�4,K� ! �6�5�"! ! 7$*
+67$*9# -�� �z� I = *'7$, !O0 - �������W��/�#8>'78���9����� �4R0S/T/U4Vi����fZU/X��ZY4V��v01�2#8� ! � ! , �4��� !OB5���L�6���9# -2G'- H � " 7 H �6% ! �5�4,K�6� - W�U/X"�ZY4V
- �'7@, !O01*��W%4�4,1� G�I > ! I B = + ! ,O0 ! �$>C�'# !^H #$�4,1*9#8�"9
��BM�8�K, G 7@, #R� G �'#^�$(9� ! , #�(�� )4����� ! #$�E� G'- � � = ! ,1#$�p%4>'# ! , I >"! - �
�6���9# G ! 7 H G �"9��&� G'- / - �'7@, !O01*��WY ! # !5H #$�4,O01BM����J�� � I = *'7$, !O0 - ���'/��$*���Y�� I J2Y ! #V/ G >27$+ ! , G ! 7 H G �"9��&�R#$�p� G �'#8�$(9� ! ,
# ! #8� �L� G >'#8� ����� !5H #$�4,�� )6� I�I >L0 G2- 7 !5H %4> I9I ,v�6�5�L#$�p� G �'#8�$(9� ! ,	�L*9�5�'# �R� G >2#8���9�&� !5H #$�4, #9J � /9�8(1�L�2��/9010 ! �$7 H �
!5H #$�', G2-9I� +6�'78�2%'���97@,v�6�@,P%'(Q�6� - /��X0%�Q#8� ! � ! 7$0?, #@,v���$,P% -�� ��� I = - 7 H !O0 - /��9J
��7$B G ! ,A#$� !5H #$�4,����'# ! 7$*\0 ! �'/9�8*�� -]G �'78>'Y ! , = 01�&)1*9�$,�0%�C#8� ! � ! 7$0?, #@,v���$,P% - H � I = *27@, !O0 - ,AY ! #p0 G'- 7 -
� #p#$�\/ I�- �

G'- , ��! -
� #2J , H #8�4,�� G2I >pB5#8�j+67$(9�K,P0 - ! ! 9�7 �9�$,P%4*p%4�2�5�'�6% ! � �'��01��J

����� (������Lc�� .������ �!� ��) ,
" A$#�%'&(&() �+*-, j/.10�2305476 , 218:9;83<=<=<>�
? = I ������� � * , j/.10�230@4A6 , 28B9;83<=<3<>� !5H #$�4,DC5�9��E��*)�E +��n�5�Q: � = 78�'0101�2�@,T%4( !5H #$�4,GF �IHKJ'L . � 2 < J � �RY8��� - /�0 !

! Y8� B5#8� �!MON = ,F�}� � = I ������� �2/9�8(�J 5 � - Y � #$�'01�*) !O� G ! 7@, = 7$>
P - /90 ! � - �QM�N �'/��$*y��� 0?,P�y��/9#$>'7^���9�&� � !�R )
� � 0�� 9�#$�\0 ! �2/9�8> G'- / !5H G �'0 ! ��� ��# G 7 - � = -
� 0 ! #�� G �'7$> = 7$��� - J ? ��/9#$>'78� �����C�'/9�8( !O�\0 G'- 7 !5H #$�\+67�����,F0 -�G'- , !^H
�6�^��! ! 78(L� ! 01B = ! ! - �X01#$(90%�L%4�4,Z!O�CBM+ ! , G 78*'� " �'���L�6���p�6� - H." �C01BM� 9u�"9�#Q��/�#8�'78�$(9� ! 9�#�%('()�*[b �/.0�[bQ�43/547 G'- /
- 7 H ���'0 ! �6���9# G 7 - � = -
� 0 ! #�� G �'7$> = 7$��� - JTS./ = +�>2# ! , = ,P�C� � = I �������C�2/9�8(Q#$�C0%�L+67 ! ,F> 58! �5�4, - 0%�L#^� ! � ! 7$0?, #@,v��01*��
-2G *9� ! Y ! !O�j+67��9�K,P0 -2G'- ,F(9� - /90 ! ���L��/�#8>'78���9���O�(=OJ
S -\G 7$* = 7$�'0101�� �!MON �K� H # ! �^�', G �'7$�2%'>2�"9.J ? ��/�#$>278���9�&�U� ! G ,T�6�$78B � ! , #p�'# � I B 7 �[: G'- /�� �]Y@,P� " > 5 - /90 ! 0 !

Y@,P�'Y - +�,T%4B"�X% I (�� ! ,��W��� �C��/9#$>'78� �����<���(���+� < �'#$(�% ! ,1��� ��# � * %'�4,V�p� I�I ,P�
��J ? �6�$7$����� = ,T%4(L��������/�#$>278���9�&��� !5H #$�',� ! 7$(���J�_ �W� - Y@,P� " > 5 - /90 ! 0%�9Y ! #@,P%4>C�5��� G 78��+6# - /90 ! G >2# 9 ��� �E��� - H#" �KJOWA,F�C%4>"! ! >'��� -jG'- /CY$,F� " > 5 - /90 ! G ! �8>'0 !
%4>2�$,A� G *j� ��#L�6� - H." �KJP, G H ����� G 7 - ��BM+ - /90 ! G'- �$B"#$�]0%�EY@,P� " >'� - /�0 ! �E0 ! �$> G2- /EBM+ - /�0 ! Y@,P� " >'� ! ,1%4> G2- , - #9J � #
�6� - �8B I�- � �Q��� - H#" �p%4�2�5� I (�7 ! ,K>'Y ! ,F�EY ! +6*'01�'�6� ! ��� I B"7���J
_ ���$,O�2% -�I2- /�! !5H � - � � 0 " -�I�-�X
X � G'- � ! I !5H ��+6* I , - %4�4,OY ! # !5H #$�',1�801(�01�p� - / G 7 - = 78>'0101�2� - ��J

�����Y�F�+�
j

���(��� b\5(U�U0�6.e�/U4o�`F�
mQZg� o ��������� �
��� ���"o(o�`/� j X
X1[;\�]Y\�^�_
`
a�b�c;d�e;f�g
chfi;j
e;f�k�cmlon
ae
e;_
�/�F�-5(U(Ue�6.e�/U6�gVZU4��R(V�� `F� X
X�pqe;f�g;ar_i
jts�_i;c
n
n�u3i;g
f�g;_�^
�036547��-`/� �@vZY4��Y&m � X
Xxw
yo\
f
k	^/z;a|{ion�]
};kc;k�g;_�^~{
g�yY{
g
c�u/`
_
�
��� ���"o(o h0� j
5�U(U0�6.e�ZU�o h �



�������������	����
�����������9� � � � #
�/�F���ih o(oE%('()�*����(��VZU0��R�V�� `F� X
X����o\
f�^�_{;f�yh{
g
cVu `
_mion�^�kqg�y;kr]
n
_Ygy��
�Z.0����� �5v�Y4�ZYEmF� X
X���^�_�z
a! 
f s i;f�g;a�e;f#"�k
_hpY_i;jrg�yh{
g
c�u/`
_
�
��� ���ih�o(oE%('()(*��+�(� VZU4�4R�V���h � X
X$�ok%"�}
f�^ g;f'&;f�^ ]
{;f�^ y(&)"!*1yhz
_�^+"�};f�^�_
\
f	^�a�{;f�^~y {
g�cVu/`
_-,�\�f�}
j
e;_{
g;f
U�k).0U@VZU4��R�V4� `F� X�X�_'&!&�^ ])��_i;c
n
n�u3i;g�c;d�e;f

�
���'7$�2� ��7 !5H �6� ! *��@, ) G BM7$�R� G *"���"�6� - H." �*)9� -VG 7$* = 7$�'0101�R�'/9�8*R+67��9��,F0 -2G2- , !5H G ! G ! 7$�'��01BM#��W%4�', G 7 - %4�"! - 7@,v��01BM#��

01#$(90%��J$W�,P�Q���9#X�2%'7 H."2! ,F�L+67��9�K,P0 -2G'- , !5H * I ! �.%6,�* I ! �SY ��- 0 ! �5� " I �9�8B �()��@,����p: G2- /"+67�����,F0 -�G'- , !^H �5�4, = ,F�L#$�L%'7$�2�$> ! ,
� - ! G *'0 ! # - = 7$>'0101�"( �$# < %'�4,�5(U(U0�/.e�/UR: G'- / �K7 - #8� H65 - /90 ! #8� !5H #8�4,
�X*'� - Y ! #�BM+ - /90 ! �2%'*'0%�WY ! ,4>'��� - %4�','0 ! �8>"#$�
!5H #$�',1# < J ? 0 ! �^� " I �9�8(2� G � H 7$# ! ,'�$7 ! ,��.Y@,P��� - 7 ! �$,P%4B"���$,F01B"��)��'78% -
� #�Y�� I J�/ I�- = ,T%4>10�� E-� = ,F�V#$�V���9#�� G2- ! ��% ! � � - /90 !
:Z0?,F�E%4�4,10 ! �'/��$>p%�9�Y@,T% -2G2- , -
� 0 !32 Y@,P��� - 7 ! �$,P%4B"�W�$,F01B"� < ) ! #8� = ,F�E���p0 ! �5� " I ���$(25(U(Ue�6.e�/U G2- / G � H 7$# ! ,1Y �9- �@,P01B �
�'78% !^H BM#$� I�- = ,P%'*40�� E8J
" A$#�%'&(&() �65�,87�9:9<; 4 9>= j3.D8=2�� �$?
? = I ������� �	5�, 7 9@9@; 4 9�= j .D8=2�� � ? : 9@; !5H #$�',�� I B"7�� 9;= 7$�'0101BM#��\�'#8> G'- Y8� < ! � % -�I �1�K� H # ! �^�',�*��@, !5H #$�',CM����E�� )
E +��n�5�9J � ,P� RBA � = ,v_'�2/9�8(�# !5H #8�4,1� G2I�-
� ���5�2�5� �

�IHKJ L . � . L 2 � 21<
���'7$�2%4>�� 9�Y !5H +�# - /�0 ! 0?,F�C��/9#$>'7^���9�&��v0� -2G2- H �E/ I2-�G'- , !^H B5#8�0�QMON = ,P�C� ��#V�'#$� = #^��7@,v�&�L� ��� = I ��������� �	5 J�,&Y8�
+67��9�K,P0 -2G'- , !5H �5�4, ����/9#$>'78� ����� ��= ) G 7$*2% ! , �5�4,AY�� I J = ,F�\BM#$�\0%�C#8� ! � ! 780?, #@,v�6�@,P%'* G 7$* = 7$�'0101�KJ ? ���87$�2��� = ,P%4( !5H #$�',� ! 7$(��9J �)BM+67@,	���]01BM���������p�'#$> = # 9������L����� I B"7����L� G 78��+6# - /�0 ! �5� = 7$>'0101�2�5��* G 9
�R�^��Y@,P� " > 5 - /90 ! G >'# 9 �6���
�6� - H." �KJ � G *p���R01B5���R%'�4, G BM7$� = ,F�p%4>�! ! = 7$>'0101� G2- /QY@,P� " > 5 - /90 ! � G *L� - ��� ' �oE G ! �$>'0 ! %4�4,OBM#$� = 7$>20101�C� G *L���
�6� - H." �j%4�4,1� - ��/ = %47 H # - /90 ! 0 ! �'/9�8* G2- /EY@,F� " >'���'0 ! � G *j� - �F��' �;E^JQ: ��7 - ��B"78� ! *��@,1�5� = 7$>'0101�2�5�O!O� G ! �5�'+4� -
� #
� G *C� �p��� - H#" �C0 ! �'#8� H �6�$7 - �*�E� ! ,P7$>�� G *C�'/9�8(L0 ! ���9# -2G'- H � = 7$>2������%4�'#�J < � # !5H #$�4, H Y@,P����/�# ! + H65 - /�0 ! : 01BM+67@,?#$�
� ! I ! ,P��� ! ,K� - ��� ' �;E < � I9I ,P�
�X� G2- 7$7 H G � - /90 ! � � I B 7 ��J
? �&�901�'#8�$,P%4( G �'78�2�$(97��9�&� ! Y8� !5H #$�4,A*9�$,�Y ! #p0 G'- 7 -
� 0 ! #8�17$BM7 - /90 ! G *9� ! B5+ - /90 ! ���8>'� ! ,A� �j01BM���C� ��� I B 7 ���

! ,v��*'Y - / � � /��$("��� " - (�! ! ,F�Q�2#$� I �'0 " >2# ! ,�#$�E01����Y8��� ! , �R��/9#$>'78� �����2��=���� )�� -2G2- H �p01��� I B ! ,K�2%'7@, " �
�W�'/��$*�J	C�� -
G �27$�2%4>2�"9 G 7$* = 7$�20101��%4>"! ! % I (����E��� ��#	��=����Q%'�2�$>�� ��Y@,P>'78% ! ,P������� ! %'�8B I ! ������� - / G 7 - = 7$>'0101�2� - �R,v� - Y8/�#$�20 !^H
0 ! 0?,P� ! 78�	���9���p: �6� -L� ! **)��'# G 7 - �@,P01>2� ! < = ,F�V� - �'#$���8>'���20 ! ����01BM�&�X� ��� I B"7�����(�*�+�,�J � # -Q� ! *2�.01��� " - ��!O(9� ! ,
0 ! ����� 9��6�$(]� G >'#8� �����O!O�)Y ! +4� -
� 0 ! � � I B"7���)O01*�# - *'0*9
�R�'# G 7$B G ! ,�#$�\���jY ! +6� -
� 0 ! JED ! 0 G'- 7 !5H Y � I J1#$�\01���
% - 7 -GF Y$B P ! ,40 ! �87$* G'- ���6� ! #$�RY ! +4� -�� 0 ! 0?,F� I B"7�� ! #8�yY ! !O�QB G 7 ! G ! : ! G �'#$� I �'0 " >'# - /�0 ! *9�$, !^H #$�4, G'-�I�� �&�901�'#8�$,P%4(
�'/��$( �Q�'��/9010 ! �$7 H �E���5�E0%�p#8� ! � ! 780?, #@,v�6�@,P%'> G 7 - = 7$>20101�2�5� < J
�����rv��+�
j

���(��� bQV[b]SC�IH�o�`F�
mQZ � o ���(����� � X�X1[o\�]Y\�^�_�`
a
b�c;de;f|g
chfi;j�e;f
k�cml;n
a�e
e;_
��� �LSC�IH9o(o `6� SC�IHEoE�(=��KJ6�1� X�X�� [;}
c
d�e;f�i;f
n
a�{;f	^Ig�y e!"�{�yYg�y��#&)"!*1y��-L
��� �LSC�IH9o(o `6� j X
X��NM1}�^�,�\
fqg�yokqiof
n�a�{;_�e;fm_�z
j
e�y
�036547������ �@vZY4��Y&m �
�
U�k).0U j X
X�� [;}�c;d�e;f|i;f
n
a�{;f	^Ig�yYe)"�{�y
V oE%('()(*��+� � X
X�O�^/a
`
_�{;f|g�yokqz
c;n
d�P'Qrg�y��q{
g
c�u/`
_!�
�/�F� V&o(oR�ihTS!S��VU oR�ih4� VZU4�4R�V�� `F� X
X��W�;\
f�^�_m{�g
cVu/`
_X,�_i;j;n
n	^IYy
�Z.0����� �
�/�F� VZU o��(� VZU4��R�V4� `F� X�X�O;f
kqg;_�^/n�^�a
b�c
d
k-,5_1i;j;n
n�^[Yy
v�Y4�ZYEmF� X
X$\o_�^/n�^�a
b�c
d
k-,�{;d
k!"�}�^/{;f
�
��� ���ih�o(oE%('()(*��+�(� VZU4�4R�V���h � X
X$]o_�k!"
k
_|i;n�j;`'&�y
e;_�z;_�^ {
g
c�u/`
_qa
\
f	^�_-,�a
n
_r\
f}
j
e;_�{�g;f

�
? = 7$�'0101(Q� - / G �'7$� G >'# 9 G 7 - = 7$>'0101��� - �X* G'- /L+67�����,F0 -�G'- , !^H �5�4, - 0%�L#8� ! � ! 7$0?, #$,T��01*�� !5H #8�4, � ���F�LSC�[H9o(o `/�

SC�IHEo&�(=��KJ6�1� )�* G'- /�:Z�'# �C0 ! �5� " I �9�8(�SC�IH]Y ! #LBM+ ! ,A(9Y�� = H # ! ,�0?,F�1� - 7$> #�) -2G *9� ! %4�4,A01BM# ! , = ,P� G >'#^�^��� G *C% ! ,



� / � 
��6���6�3���������.����� ������� �S�&� ���	����� � ��� � 

	 � �3�B�����	�	6
�	
%4�4, G BM7$� < !OBD� - /�0 ! � �j0 ! �5� " I ���$( SC�IH�� ! �C( #R0 ! 0?,P��% I (����E��� ��#2�(=��KJ6�2JS_ ���^�2# � ��= ! G ,v�6�$7$B P ! ,�# ! ! 9�7 -
� 0 !
� G *�% ! ,�%4�', G BM7$�j*9�$,�BM+ - /�0 ! G ! 7$>'� ! ,?���C01BM�&� )K%4�', G 7 - � G �"! -
� 0 ! 0 ! � -jG 7$* = 7$�'0101�]#$��Y -
� 0 ! �2#�)10 ! �'/��$(p���9#
/ G *"! ! ���Q0 G'- 7 -
� 0 ! #$�EY ! +4� -
� 0 ! ��� I B"7��6J
S -"G 7$* = 7$�'0101�V�'/9�8*"+�7 ����,F0 -2G2- , !5H �$7 ! ,��.0 ! �5� " I ���$B"��%'>"! ! 0?,F�V� G *V�$,�� -�G'- HP! � G � H 7$# ! ,'�@,F01B"�S01BM���V�6� - � � # -�I�-

j .D8=28�� 2 � ) -2G *�� ! Y ��-pI�- = ,T%4>406� E ���278% -
� # = ,P�C� ��#"� G2- !O(�% ! /����V%'>"! ! 0?,P����� G *E�'/��$B"��J

����� ������� ���|������-�� �!#"$!#% �'&	� 
 s �� q��� ��r	qSq �( )*"+"-,.%0/1��(&2!3,  �54��6� �$�
���7

8 �09�9
�;:=<?>A@CB �ED(9=FHGJIK9EB"9L@&�+B"9LD-:?<MDONEDO>K:=PLD(QCR�9L@C@CPLD+ST9=UMGOVWF�>X:?<=>LQY>Z<'BJ>���CH[E\�E^] )
E +`_�]�]aQCRbPL@C@YF"�()AcHDO<6d e�fbghgh<
8 � DiBiR �E@����bjh9MN=SkF�I DO<?>A9=NTR � VWGOfb@l>KghNm@WB�N'DO<n<M9=N=oiF�>p:?D � N=SbghFrqTBJ>AN=GJ>s@CghcHDOF"�;QWRbPL@Y@CF"�aoOFHD-F�I Di<?>QCH[b\�E�] )
E +`_^]�]bt ?ghN=G0�YfuB�N=S�F�I DO<?>M9MNbR � 9M<=GOq=ghN=>Z<�ghF�B�N�e�fEghgh< 8 � DiBiR �b@&���.QY>K<v:=<=DONbDJ>K:?c"�.QCRbPL@C@YF"��:?<�N�BiGOqM9=N2��VWGOfb@&����B�N=S0FH9=Is@&���bt
w-x % �My �-)*zM{ �| e�fEghgh< 8 � DiBiR �E@����0QY>Z<@C�[b\�E^]*)�E +`_�]�]�QWREPL@C@YF"��}~ � Y������� / H N"MW�� �' � �H�-, '�/ ��T� ��� ������^�����-�L��� ��=���KI�� �"/ 	0,'�� �W� �/ +M� � '+I*/K� G � � 6 � 	�� .0/�. ����Y���	N / ' + �?��� M 	�� H
�4= � G � L ��LM� 6 , ' G � .�I*.O� G �%,' N�I �M��.�� G �

� ,��Y�M�39C� 8
�T�).��
� 'i� L �'9$L=� 2O�
� � � L �M�39TL=� 6 � +2'�/
� NJ�@N /6';+ �?����¡ � . / i��� �"/ �l�M¢£�39Y¢¤� = � �
DF !¥<(o�PL@YN=SbghFu<E9=q=oOF�> 7��B�N=S !¥F 9LGOfbgh<MB�N��0<=SbB�N � )?<MRbREU�!¥<$oON � ghF¦9MP
��VWG��b@l>KghNM9=N=>ZF�I B�<=>CQY>Z<(DO<;oOF�I67ONMSEghF0qbBO>g§>Z<;QWREPL@C@C<$oOFHDvF�I DO<=> CH[b\�E�]H¨
E
©`_^]�]bt

" A$#�%'&(&() �+*-, jOª�0W« 0?¬ 0@476 � .o�a xb®'xb¯°® )§±v²b³l´¥µ�¶M·hµ;¸¤¹O¶=¶
��º Sb9MN"!¥cH@YN=SbghFuqTBJ>%� � * F�I DO<?> C�[b\�E^]�¨�E�©`_�]�]Et 8 ,.@CBH»¼BiqbBiF 6 N(<=GJ> !¥ghq º 9=NMSa<=DO<=½Yc�GiFHB�<?>h@WB�N+¾uF¿PLG��bgh< # 2 :?<=>

��, ª 5 0 « 5 0 ¬ 5 0 = � * t � 9=q(B�N+¾uF¿PLG��Egh< # 2 �5REcHÀ�� � QYGiU=½lF¿B�<?>h» ºr� ,Á�l�M�39C� qM9MN=S;>s@YV � N=SEDvB�<-@CSEg¥9MFHGOU=@Cgh<MB�<B�N=S�¾uF¿»LGOfbgh<MB�N º t$��<=GO<EB��bGON � ghF�qTBJ> �uREcHÀ�� �E��9 )M9MN=Su@ � gh½Y»LDO<#ghF�B�Nr¾uF¿PLG��Egh<vcHVWF�>=ghfb:?N º B�N�9=NTR � 6 )EoiF
g¥9=N=GiF�IDO<a9=FHGJ>KcHVCF�>Y:=<?> ª :?<?> ¬ )W<M:?GJ> " P º F¿9=F�>ZoOf#B�N(ghfT:?N º B�� º oOF0½YBiU=DOF�>hDO<+d QCFH½lSbGiPL@YF�>`j?B�< « B�� º REc�À � º0� tXÂ�»LGJI º " RMU " �
B�� º QCFHDJ>K:=qbB �bB�< º Sb9MN"!¥c¿B�NMSEghF�qTBJ>¥<M9MqaB��rREcHÀ��<MSbBifrREF�Ip9=N=SbD�B�< ª | :?<?>lB�NaF¿9?>sVWF�IZG��bgh<aF�I DO<=>¥F�D�BOF¿REP º 9=<=GOqMghN?>sNa<=DREF�Ip9=N=SbD�B�< ¬ }¿t � 9Mq#B�N5¾uFHPLG �Egh<;# 2 cH9MF¿B�<=>=qbBO>���REcHÀ�� �l�¦� =+Ã * | FH½l<=Gighq=@Y<MghF�B�N5¾uF¿PLG��bgh<rghF
¡ , . }¿t � REREUvQl>K<DO<9MU=ghF�<M9MqrB���REcHÀ�� � @WB��bD �l�¦� @ " fE@C<=ghF
B�N � :?<?>WB�N 9 )MB�<rNM9=N=IZ<oiF�Duc�VWN=SbD ª ghc�@C<*)MU=GO<B�Nr9ERMf�!¥N º BH»LD ª @WB��REc�À � �Y��� cHVWF�>Y9=<=Gi<=ghF�I DOF�> 9�6 tTS�NaghfT:?N º B�� º0�l�¦� q=g¥» º F�I DO<?>¥<=Sb@WB��bGOU5g§>K:=GOqbBiFHGONaB�NMSrÄ 6 | FHoiP2VWG��E@Y>ZghNE9=N?>sN � ghFB�N | <=}u<M9=q$B�<k@CSbg¥9=FHGOU=@Cgh<MB�<-B�N=Sk¾uF¿»LGOfbgh<MB�N º } )¥U=GO<koOF#g¥9=N=GiF�I �$REc�À � �Y��� DO<k<MDOfb:=F�>�@CB �ED Ã * ) qE9M» º F�IsVW<=ghFST9=N"!¥cH@CF�>`t 8 � GO< � Ã+* oiF�D#F�I DO<=>�C�[b\�E^]�¨
E�©`_^]�]bt
Å Æ &ÈÇ y & y2É zYÊ DF�IZÀiBiF�qbBO>%�QWREPL@C@Y< 7 9:9 4 9>= j .o8=2x�OË ? oOFHD#F�I DO<?>�CH[b\�E�]H¨
E�©`_^]�]bt
Å Æ &ÈÇ y & y2ÉlÌ Ê DF�IZÀiBiF�qbBO>%�QWREPL@C@Y< 7YÍ ª?«HÎÐÏ Í ¬HÑ=ÎÐÏ�4 Ò =-Ó ? oiF�D#F�I DO<=>h:=<=DONbDJ>K:?fWt



� �������	��
� �

� ����������������� ���! "�	#

�%$'& (�)�u #� �+*�"'&	�6,L% "-7v���54-���#"+,�&=% 1��(& �� �-,�4�� ��&W1%. "0/v���u �

1 cHVCGO>
@CBO>sQCghf º cHVWN=SEghF(oOF�>�N=Sb@l>K<=@CBO>K:?U o32EN :?<MB34bQCN=GOIZF º QWRb»L@Y@WPLD�FkBJ> º :=<=DONbDJ>K:?c º | _�]6587:9<;b_�}#QWRbPL@Y@CF º :?<?>�BO> ºCH[E\�E^]H¨
E
©`_�]�]�QWREPL@C@CF º t ? 9=G�PAB=45:?<MB34bQCN=GOIZ<a9=FHGJ>Kc�VWF¿B�<?>l@WB=4aoOF>2TBOFHG=4Wt@?¦9=q;B=45ghcHVWGJ>h@CBO> QYghf º 9M<=GON=Sb@lIK<=@:49=GOc¿9MF�>DO<2c�VWF�>0½Y<=DOF�I�:?<BA¥<=GOU2qbBO>¦QY>K< :?UBA¥Fkg§>K< <M9Mq2BJ> º o=2bN2:?<EB=4TQYNMGJIZF º ST9=U=GOVWF�>�:?<?>¦c�Di< <=DiBOIs@CB�N?>sVWN ST9=NTRMNTQY>s@CBO>K:?qghNbDiBOc¿REN�F�B�<'9MFH9MFHGO<=@Cghc�Di<'<MSbBiq=gh<MB�< | DiBiF¿BOFHGOg§> DO>p@WBJ>p:?UmfkgC4E}uQY>Z< BJ> º :?<=DiNEDJ>p:?c º QWREPL@C@CF º :?<=>AB�< <=STBOq=gh<EB�< ghF@WB�N=IEDM< |GF 7:HJILKNM?[BO�\+;P7oE^[8Q%;xER;E}�QY>Z<kBJ> º C�[b\�E^]�¨
E0©`_�]�]QWRb»L@Y@CF º t ? <=D�BJ>s@CB�N?>sVCIZ<-@CB34ED;NM9MN?IZ<+<MDO<=½lFHG'A¥fT:?<=ghF#F�I DO<=>
qTBJ>Èg§>K<-QWREPL@C@Y<kF�I DO<?>È@WB=4bD:?<MB34bQCN=GOIZ<-9MN=S;F�ÀiFHBiUTSON=SbghF | :=<=DONbDJ>K:?f(f@C�[b\�E^]�¨
EUK¤©`_^]�]i}¦<=D:?<?>�ghqEDiNk<=D5ST9=U=GOVWF�> g§>K<
V@W �YX[ZB\(B�N=S;<=D�BJIs@CB�N?>sVWN=SaB=2T9=NMS | 9=F¿9MF�Gi<=@YghcHDON$<=STBOq=gh<MB�N$f$<=STBOqMgh<MB�N$ghFv@WB�N=IEDM<?}¦9MN=S;<=DO<MQCDi»LGOI]SOF�> B34(QWRbPL@Y@C<<=STBOfWt

^ IZoO<MghF-qTBJ>�B�N DO<�Sb9MU=GOVWF�>�cHDO<IM A N QY>K<6g§>K< QCRbPL@C@Y< Ã F�I DO<?>�>s@YNMo=2EDi<=ghN ghF$B�N g¥9=NMGOF�I�:?<=DOF�I º DO< QCGOU
PYF�>cHDO<+9=GiqbQCGO<=ghgh<k@CF#g§>Z<+QWREPL@C@C< 9MGONTQYGi<=ghgh<MBJ>s@CghNT2 | < º 9=NT2bghFv@YF R }09MN=S$Di<k<=DO<MQCDi»LGJI_SOF�>ÈBJ> º REcHÀOF�> º B34 ºrÃ | DO<F¿9?>s@WBOGOcH½lF�>Xo=4TRCthB�Nk9MGOqbQCGO<Mghgh<'<MSbBiqa`5<=Db4-RMcHÀ=4$9=N=S(B�NMS+oiPL@C<=ghF5<=DOfT:?F�>È@WB=4bD Ã :?<?>dc+<MRbRM>KP º }>e�B�N'NE9=N?IsNkoOFVWG=4b@l>KghNM9=N?>KF�IÈ<M9=FHGJ>Kq=GJ>s@WB=4+ghDOfbgC4-<EREREUkghDOfbgC4-ghF¿QCcJA¥NMS º @CB�<BA¥FHGONT2$:?<?>È9=GiNM:?<BA¥N=GO>p@CghcHDON=SfehB�N IZoJ>sNkQY>Z< qbREF º BO> ºREc�ÀiF�> º B=4 º�Ã thg @YN=o32EDO<Mgh<ieCg§>KREU=ghF�QY>K<$cHDO<a9=GiqbQCGO<=ghgh<a@CF R 9=N=SVCG34E@Y>ZghNM9MN?>ZF�IlcHDO<(@WBOFUA¥FHGOq;<=GJ> A¥ghq(ghF¿B�<jDER[4TBiPLD| qEVC>�9?I DO<M:?F º }k4':?<BA¥FHg§IZ< <M9Mq BJ> º NM9MN?IZF º VWG=4E@Y>ZghNE9=N?>KF�I.9=GONM:=<BA¥N=GJ>s@Cghc�D34mghDOfbgC4 | 9lt V§t2<M:?cHGO<=>pN=>�BH»LD+l�/ 0fm EnHpooOSb<=oJ>p:=PLD Pq4E½lIK»LDJ}¿t
?�DiBJIs@WB�N=>pVW<ieMcHDO<rZJ�>s��'sut Vwv Z vEx � vzy �¦<=STBOq=gh<EB�NrghF¦@CB�N?I{D=<5F�I DO<?>Y<E:?GJ>EDEP º c�Di<59=GOqTQCGO<=ghgh<@CF R 9=N=S#VWG=4E@Y>ZghNE9=N?>KF�IghFHD09MFH9MFHGO<=@Cghc�D34�ghDOfEgC4vghqbDONieM<MREREU#c�VWF�>?:?<?>C9MGOq=@LD=<M@q4�@CF¦g§>Z<UE9=F�>ZG=4�@WB�N?IEDM<ghF�cHDO<#9=FHGJ>sN=GJ>s@CghcHDONq=g¥» º BiGOqM9=Nqe9=NMS'B�N=S'F¿9?> BOGOc¿9MF�>LDO< oJ>K<jDMUTSOF�>�:?<?>.DO< BOGiNM9=NM9MN?>ZF�IL9=U=DiB�< ghqbDON B34ED+:?NMGOSE½Yf'B34 º @WB�N=IEDM< º t S�<|ZT�'s��'s}t V~v Z v_x � vzyj�<=STBOq=gh<EB�<vghF�@WB�N?IEDM<roiF�D0<=Gi:?N[2ED¦QY>Z<Di<<=DO<EQYD�»LGJIs@YN=SbDuqTREF º BO> º C�[b\�E^]�¨
EL©`_^]�]�QWRbPL@Y@CF º qMg¥» º eM<MREREUvg¥9=N=GiF�I?:?<=DiF�I ºghF�R=I Q:4�9=GONM@YNbVWf#Di<5oOF�IZÀOF�>CqbBO>C:?<?>WB�< V@W ZJ�'s��'sut VwvEx � vzy[� <=STBOqMgh<MB�<rghF¦@WB�N=IEDM<cHVWN=SED�>p@CN=o=2bDO<=gh< R 9=GONTQCGOU=ghgh<MB�<lt
^ I DO<=>h9ERMcHNbDv½lSb@l>sNTRMNTQY>K:?q º N;<M:?qTRMN=S�A¥N º N=GJ>s@Cghq º t

�b� ±�&h���C�����¥Ê 8 ^ @WB�»�� cHDO<29MFH9MFHGO<=@Cghc�DiN6<ERM½YUjDT4TB�Nlt 1 >K<2@CSbDOU=GiB34E@:4a� 4 � Ë H � Ë REc¿QYF¿B�<?>v�=�B���i�=�C� xqv_V@Wx �jZ � tl� WfxqW <=D#ST9=U=GOVWF�>¥cHDO< R 9MGOqbQCGO<Mghgh<b�;9MN=SghF�F�Is@CN=oON 9�= � Ë F¿9?>s@CBiGOcH½lF�>lB=4rRMcHÀ=4%� Í 9 Î t
S�NbDJI]SONMSEghF FHoiP qbBO>uoOFmgh< º FHDOoJ>K<=½lcHGOF�>09Mq=@YN�VWGOqbDON�A¥<�VWGOF�>Z<=@WBOF�IuDi< �}tq���6s v <=STBOq¼B�N¼9=GiqbQCGO<=ghgh<¼QY>K<�DO<ST9=NTRMNTQYIp@CF�>CB34ED#<M9=UMDiB=4b@Yf#B�N=S:eW<EREREUa<M9=<=>sB�NT2bghF¦9=U=DiB�<;<M9Mqa<=SbBiq;DO<$gh< º D=GiF�IlB34a@C»L@WBOf5B34EDv<M9MU=DiB34E@:4Ct
? º 9=<=Gi<MB=4bGOfb@YN=SbghF.F�o�P qTBJ>?oOFHD0ST9=UMGOVWF�>M:=UMBJ>=gh<MQY>p:?q�9=N=S�Di<rgh< º FH9=>EDMUMRbRMF�>EB�Nk� Ë @Y<�9=FHoJIsNvN=GJ>s@CghNT2u:?<=>?9MFHoJIsNBJ>Kg¥PLDa@CB�NbD9=<MGO<M9=UMDi»�N=GJ>s@CghqltC�B=4pA¥cH@q4aB�N=SpA¥<+g¥9=NMGONT2b@YF�DO<-F�I DO<?>�NM9=N?>sN=oifb9MNbBiF�@q2bDONTRMN;9=NMS;B�<+@WB�N?>sVWF�IK<$B�N=S

DO< g¥9=NMGONT2bDaDO<'9M<=GO<=@WB�<BA¥NT2bD[e§ghFr:=UM9=N?>sN-BiGOqM9MNie�@CB�NbD(ST9=NTRENbQY>s@CBif | cHDO<kBOc¿B�N?>sNk@q2bDONTRMN��3s=Z#F�I DO<?>XB�Nk@q2bDONTRMN��BH»LDu9=Gi<MQCgh<MBJ>p:=PLD�<=GJ> A¥g¥PLDJ}¿t@?�SbBiq5q=g¥» º @q4bgh<?I DOF�>YN=Sb@l>K<=@WBJ>K:=UqTBJ>Yg¥9MN=GONT2bghF�DO<#QYGiU
PlN=SbghF�:?UMBH» g§>K<RMcHÀ=4�<E9=q�cf�`�9=NMSaDO<-<=D�BO@WB�N=>pVWF�IhghNEDi<=oJ>K:=U-@CF�cHDO<-@WB�N?>sVCF�IsN;B�NMS5@YSbDOqTRMNMS5<=STB�N[2CtY�0NTRbRMc º ½YN=GOc º DMREc¿9=F�>l:?<=DOF�I º B�NED#N=GJ>s@CghqB=4 º ST9=NTRENbQYIs@l>KgC4 º @CSbDOU=GiB34E@:4 º DO< oJI DOF¿B�<=> 9lt V§tlQl>K<k@YSbDO<=G�BOfb@YF�> º <E9=q+B�N=S º ½YSE@Y>K:?N[2 º <=GJ> A¥ghNT2 º @WB�N=S º ½lSb@l>p:?NT2 º t
� l



� 2 � 
��6�0�6����� �'��� ������B���^	6��� �E�������
^ ghF�I º ghF�B�NbD�q=GONaST9=NTRENbQYIs@l>KgC4�@YSbDOU=G�B=4b@q4 A¥<:?<MB�<MRE<jDM<?I DONMSEghF�NM9MN?>Z<MoOfb9MNbBiF�<M9=F�>p:?qEDO>p@:4vB=4bD�NM9=N=IZ<5g¥9MN=GONT2bghF¦DO<ST9=NTRMNTQYI]SON=SbghF¦VWG=4E@Y>ZghNE9=N?>pPLDiB�< º cHDO<a9=GOqTQCGO<=ghgh<lt
W >Z<�9=<=GOUMoOF�>sQCgh<2N?>¦9M<=GO<M:=UMBH» @CSEDO<MGiBOfb@YF�> º F�I DO<=>0ST9=NTRMNTQYIp@Y>ZghF º <M½lNT2 F>2T:?NbRE<�DMREc¿9=F�>
:?<=DOF�I º qTBJ>¦Sb9MU=GOVWN=SbD9=GiNbQCGOU=ghgh<EB�<a9MN=SrBO> º ST9=NTRENbQYI]SiN=SEDEt

� * Í 9 Î , 9�� 2 Í Ó H Ó Î
� 5EÍ 9 Î , 9 5 Í Ó H Ó Î��� Í 9 Î , L 9$L | � Ë H Ó

�b� ±�&h���C�+�	�§Ê 8 ^ @CBH» � cHDO<(9=F¿9=FHGO<M@YghcHDON;<MRE½lUjD[4TB�NYt 8 ^ DO<$@q2bDONTRMN Ã�
 � Ë RMc¿QCF¿B�<=>~X[Z'XL��t�� Vwvzy ��<=Dk4aVW<=GO<M:=B34�GJ>s@WBJ>K:=fB�N=S5@CSEDOUMGiB=4b@q4
��� Í 9 Î ,�� 2 9>=+Ã. 9��=+Ã

F�I DO<=>§ST9=NTRENbQYIs@l>KgC4Ct
� <?>§9=UMRM>§B34�A¥cH@:4$B�N=S � Ë g¥9MN=GOF�I DO<+9MU=GOF�> NE9=N?>sN=oOfT9=NTBOFu@q2bDONTRMN-B�N=S;NM9MN?IsN=SaB�<k@CB�N?>sVWF�IZ<-g¥9MN=GONT2bD5DO<+9M<=GO<��@WB�<=A¥NT2ED#@WB�NbDST9=NTRENbQY>s@CBif:eM9lt VhtCB�N$@:2EDiNbREN Ó BH»LDr½YSE@Y>K:=PLD<=GJ> A¥g¥PLDMt 8 ^ DO<$@q2bDONTRMNaREN?>K9MqEDvREcHQCF¿B�<?>¥<=DO<MoOGON=g§>p:?q

<=Dag¥9MN=GONT2bghF�DO<-QCGOU
PYN=SbghFrcHDO<-9MGOqTQYGi<=ghgh<-9=NMS(Di<k<M9=N=½Y<=@YI]SOF�>�9MqbBiFvc�Di<+@CB�N?>sVWF�IsN 9 <=Difb:?F�>�@CB�N+@:2EDiNbREN-f(qEVC>`tW >Z<n9M<=GOU=oiF�> QCgh<ie�B�Nn@:2EDiNbREN'BH»LD(9=GiPABH»LD-<MGJ> A¥g¥PLD | F¿:?F�I DON?>LN?>.½YSE@Y>K:=N?I.<MGJ> A¥ghN=IA9MN=SkoOFHD-cHVWN=SbD(:=<=DOcHDO<'½lSb@l>p:?q
<=GJ> A¥ghq$» º oJ>Z<=>ZGOc¿B=4fe¥F¿:=Biq º <M9=q(B�NED5FH<=STBOq(B�N=S º :?<=>§B34$ghNbDOU=oO<=}�F�I Di<?> cHDO<+<MDO<=oOGONMg§>K:?q$@q2bDONTRMNiel<=½lN[2(g¥9MN=GONT2bghFDO<;QCGOU
PlNMSEghF0c�Di<;9MGOqTQYGi<=ghgh<a9=N=Sb<aDO<(<M9=N=½Y<=@YI]SOF�>¥<=D#cHDO< º oONM@YghcHDON º ½lSb@l>p:?q º <=GO> A¥ghq º F�I DO<?>¥9=G�PAB�N º f5qbVY> eCF�ÀiF��BOU[SONED�B�< º :?UBA¥F#g§>K:?GiqbBiF�Giq+B�NMS-½lSb@Y>K:?q <=GJ> A¥ghq+QY>Z<kB�N <=DaoJ>Z<=>ZGOF�IÈB�N oON=@Cghc�DiN'½YSE@Y>K:=q'f$qEVC>`t�?�SbBiq @lI QCN=SbGO<koOFHDF�I DO<=>hB�N+d :=<MR[2TBOFHGONYj=9=GOqTQCGO<=ghgh<a9=NMS5g¥9=N=GiF�Il:=<=DOF�I º DO<;QYGiU
PlF�>¥QY>Z<;<=STBOqaB�N(@W:?NM9MqieW<MRbRMUa9MU=DiBH» º oON=STREF62bF�>£t

^ I DO<=>lBiPLGO<;½l<MDOFHGOq;qbBO>¥N?>Y:?<=DiNEDJ>p:?c º :?<?>YN?>�C�[b\�E^]�¨�E�©`_�]�]uQWRbPL@Y@CF º F�I DO<=>¥<=DO<=oOGiN=g§>K:?Ua@:2bDONbRE<ie?<M½lNT2rSb9MU=GOVWN=SbD9=GiNbQCGOU=ghgh<EB�<a9MN=SrBO> º d <M9=NM½l<=@YI]SONMSEDMjZt ? >ZFHGO<MGOVCIZ<;B�»LDvQWRE»L@C@WPLD#9MN=S5cHVWN=SEghF�ghcHVWGJ>¥BiPLGO<(oOF�I¥RMN?>p9=qbDvF�I DO<?>C4
| :?<MDONEDO>K:?c º QWRbPL@Y@CF º }�� | CH[E\E�]H¨
E
©`_^]�]�QWRbPL@Y@CF º }�� | <MDO<=oOGONMg§>K:?c º QWRbPL@Y@CF º }¿t

� <?>�N?>�o=2bN69M<=GO<M9MU=Di» FHQW:=REF�>s@YghN?I
F�I DO<?>
QCDOfE@Y>sN?>Ge
Sb9MU=GOVWF�>
o=4bRCtQC�[b\�E^]�¨�Ea©`_�]�]kQCRbPL@C@Y<�9=N=S oiF�D'F�I DO<=>¦:?<MDONEDO>K:?f
| 9lt Vht 4vQWREPL@C@Y<5BH»LD�9=<ER=I DOoOGON=g¥»LD�REcHÀOF¿»LD 9@9@; 9=U=D�»2<E9=qacHDO<a<MRE½lUjD[4TB�N=}A:=<?>l<=DO<MoOGON=g§>p:?f#QWRbPL@Y@C<a9=N=S#oOFHD�F�I DO<=>CH[E\�E^]H¨
E¦©`_�]�]Et 8 ^ DO<-9M<=GOU=oiF�> QCgh<;Ql>K<-B�N$BiFHREFHSbB�<?IsN;<M9MNbBiFHREF�Iw4aQWRbPL@Y@C<�� ª 0 « 0 ¬ 0 4 6 =+Ó�� tOWÈ> 8 <=STBOfbDrcHVWN=SbghF�oOF�>@WB=4bD � � t"!aqbBO>ÈoOFHD;F�I DO<?> C�[b\�E^]�¨
E0©`_�]�]rQWRbPL@Y@C<ie�FHDiP F�I DO<?> <=Gi:?F¿BOUk<E9MREq+DO<+QCGOU
PYF�>�:?<=DOF�I º cHDO< R 9=GiqbQCGO<=ghgh<$9=N=S
DO<$<=DO<MQCDi»LGJI_SOF�>�9MqbBiF�g§>Z<$REcHÀ=4aF�I DO<=>§B34 º ghN=GO½Yf º ª
0W«�0?¬ 0 t 8 ^ DO<(BOc¿B�N?>sN(9MGOqbQCGO<Mghgh<-<M9ERMU(ghF¿BOGOU=F�>¥B�N$9ERMf�A¥N º BH»LDª e « :?<?> ¬ :?<?>YFHREc¿QCVCF�>CqbBO>¥F�I DO<?>¥IKoJ>Z<qe?:?<BAlP º :=<?>lqTBJ>¥qTRM<B�< « cHGOVWNEDiB�<?>YghFHBiUa<M9=qaqTRE<B�< ª :W>lqTRM<B�< ¬ ghF¿BOU5B�< « t

^ I DO<=> @:4Egh<=D�BJ>K:=q$DO<(B�NEDJIs@CN=SbghF�FHoiP*qbBO>w4;ghF¿B�<jDER[4TBOf#B�NMS R 9=GONTQCGOU=ghgh<MB�N º qE9=N=S5:?Gi<MBJ>KcHB�<?> eY9Yt Vht<eCB�N$9ERMf�A¥N ºBH»LD ª e§F�I DO<=>Èg§>Z<kghF¿B�<jDER[4TBOf5QY>Z<+B34EDaNE9=N?IK<+VWGOF�>Z<TSOqMgh<=@CBiFr<E9=FHGJ>ZqMGJ>s@CB34$ghDOfbgC4Wt1DFHDaF�I DO<?>Xo34bRCt¥oOSbDO<MBiqEDaDi<+9=GON��
:?<BA¥NMGJIs@YN=SbghFcHDO<nU=Di»�qMGJ>sN'QY>Z<'B�N'9ERMf�A¥N º <=STBOqYt � <?>AF¿9=F�>Zoif+Nm½YSE@Y>K:?q º <=GJ> A¥ghq º 9 VWGOF�>KUTSOF¿B�<?>X9=FHGJIK9MN=S09Z[j5 5 9oOSb<=oJ>p:?U�Pi4b½¥IK<;QY>K<(Di<59=<=GO<M@CB�<BA¥F�Il@WB�NEDvST9=NTRMNTQY>p@WBOffeb:W>¥F¿9=F�>ZoOfk4@CSEDiU=GiB=4b@:4k9 [85 5 9 <=SEÀiU=DOF�> | <=D�:?<?>¥<=GiQCU?}�VW»LGOI ºq=GJ>sNaqTB�<=D 95H$# eW<=STBOq5B�N R 9=GOqTQCGO<=ghgh<5oiF�DvVWG=4b@l>KghNM9=N=>ZF�IY@WB�<BA¥FHGOfghDOfbgC4 | <=Dv<=STBOq@YSbDOcnD=<=> DOF¦BOqTBOF 4rQWRbPL@Y@C<<=STBOfA¥<;fTB�<=D�:?<=DONbDJ>K:=f:eWFHDiP oOFHDrF�I Di<?>¥:?<=D C�[b\�E^]�¨�E
©`_�]�]O}¿t
Å Æ &ÈÇ y & ynÉ �§Ê ?�D0B�<r@:2bDONbRE<&% 8(' 
¼Ó F�I DO<?>W<=DO<=oOGiN=g§>K:?U#oOF�IZÀ�BOF�qTBJ>?B�NIZoJ>sNr>s@YVf2bF�>?:?<?>=QY>Z<#B�<r@:2EDiNbRE<)% * '@8 %,+'�8 %.-�t
/%$(0 1 ! 7 )5�u #��2r*�"'&	36,L% "-7v�545476��#"-,
&M%
^ I DO<=>�9=NTRj2½lSb@Y>pNTRENbQY>K:=q;B�N(FHGiPAB=4bgh<-<=D#ST9=U=GOVWN=SbD#@YSbDO<=GiBifE@CF�> º 9=N=SaDi<-gC4bDrF�I Di<?>�ST9=NTRENbQYIs@l>KghF º t W >Z<(DO<-@CSTQC:=F��:?GJ>KghFHDONM9=N=>Zfb@YN=SbghFvB�<k9MGOUMQCgh<MB�<ie�cHDO< ½lSb@l>sNTRMNTQY>K:?q+FHGiPAB34Egh<'F�I DO<=>X<=D$ST9=UMGOVWF�> @YSbDOU=GiB34E@:4�� 4 Ó H Ó QY>Z<kB=4bD
NM9MN?IZ<;DO<;gC4ag¥9=NMGONT2bghF0DO<;QCGOU
PYN=SEghF0cHDO<a9=GOqTQCGO<=ghgh<a9=N=SDO<(B34EDvST9=NTRMNTQYI]SOF�>`t
w-x % �My �-) z98hÊ;: � � tH� s vqx �8Z � tl� WLxqW � 4 Ó H Ó � v X$� W Z �T�B�O�]X �=s3Zr�=� � tH� s v �UtY�=�3t:X V~V X+�P�H� ZnX$� W Zr�=�P�N���=�C�=<Rs v �



��� ����� � � ������B�-�^	6���>

	6	 ������� � ��	6
��^	 ���
Æ�� �  x ±�� y�� ? 9=GiPAB349=<=Gi<MBOfbG=4b@q4�9=NMSr:?U=DiN=SEghF¦F�I Di<?>¥qbBO>YB�Na@q2bDONTRMNrB�»LDvST9=NTRMNTQY>s@lIKg¥»LDu@CSEDO<MGiBOfb@YF¿»LDvF�I DO<=><=GJ> A¥ghfb@l>KghNiebg¥9=N=GOF�I?o=4TRYtJ:=UM9=N?>sN º DO<vQYGiU
PlF�>=:?UMBH» qTREF º BJ> º ST9=NTRMNTQYIp@Y>ZghF º @YSbDO<=G�BOfb@YF�> º
Ó H Ó @YF�g§>Z<#<M:?NTRMN=S�AhIZ<

�
	��R� 5 ������n��������
| oOFHDkSb9MNBA¥c¿B�NMSEghF5FHoiP qTBJ>Y� ¢��� ���(QY>K< ¡ ���� eL<MRbRMUnFH9=> BOGOc¿9=NMSEghF5BO> º F¿9=<=Di<MRMf1PlF�> º @WB=4bD+R=Is@WB�<n<=STBOf'qbRb»LD-BH»LDST9=NTRMNTQY>p@YIZg¥»LD;@CSEDi<=GiBOfb@CFH»LDO}Ht�?�STBOq'F�I DO<?>LU=ghFH@q4k@CSbDOc¿9=F�>Z< B�N=SkqbBO>XB�Nn@q2bDONTRMN qTRE»LD;BH»LD$9MGONbQCGO<MghghUMBH»LD-F�I DO<=>
<=GJ> A¥ghfb@l>KghNlt ��GOUMQCgh<MBJ> e�<=DnB�N�ST9=N=A¥c�@CN=SbghFk<=STBOq » º QYD�»L@CBiq oiF�D cHVWN=SbghFk9=<=GOU DO<�<M9=<MGJ> A¥ghfb@CN=SEghFkqTRE<2B�<
9=GiNbQCGOU=ghgh<EB�<�:?<?>EQY>K<u:?UBA¥FLcHDO<�<M9Mq�<=STBOU�QYGiU=½lN=SbghFL:?UMBH»k9=N?>K<�@CSEDOUMGiB=4b@q4¦ST9=NTRMNTQYI]SOF�> | <MD
Sb9MNbRENTQlI_SOF�>b@CSbDOU=GiB34E@:4:e
<MRbR=>pP º oOFÈQCGOU=½YN=SbghFXBJIK9MNbB�<?}¿t � UBA¥FXST9=NTRMNTQYIs@l>KgC4�@CSEDOUMGiB=4b@q4 A¥<�FHgh½l<=DO>p@WBOF�IJBOqTBOFA@WB=4
RMIs@CB�<�g§>Z<¦:?<?>J:?UM9=N=>Z<¦@CBO> QYghfA¥<;FHÀOF¿BOU=@CN=SbghFucHDO<;<M9=qaB�<;9=GONTQCGOU=ghgh<MB�<59=NMSB=4bDvSb9MNbRENbQYI_SON=SbDMt
W >Z<MBOIlF�I DO<?>¥B�PLGO<aB�N;@:2EDiNbRENaqbRb»LD�BH»LD#9MGONTQYGi<=ghghUMBH»LD�<=GJ> A¥ghfE@Y>ZghN��@?�9ERMN[2E@WB�<MB�<ie=:?UBA¥F¦9=GiqbQCGO<=ghgh<;oOFHDvF�I DO<=>

9=<MGOU;g§>Z<ieW@CSEDif3Al» º ghF¿QCUMRj4:eMRMcHÀ=4#9=U=Di»2<M9Mq(cHDO<;@CSbQW:?F¿:?GO>ZghcHDONa<MRE½lUjD[4TB�N �0t W >Z<59M<=GOU=oiF�> QCgh<ieWqTRM<5B�<a9=GiNbQCGOU=g �gh<MB�<-@CF R QCGOU=½YNEDiB�<?>§@WB�N$<MRE½lUjD[4bB�N;9=N=SaVWG=4b@Y>ZghNM9MN?>sNT2ED#N?>�@q2TQCVCGiNEDON=>�ST9=NTRMNTQY>s@CBic º :?<?>h9=N=Sa9=FHGJ>pRM<MgiD=U=DiF�>¥qTRE<B�<RE<MBJ> DJ>K:?U5QCGOUMghgh<MB�<ie=g§>p:?GOU5:?<?>W:?FH½l<MRE<?IK<ie=oJIK<=½lNMGO<a@q4bghF�IZ<5@WBJIKÀ=4 º eW<=GO> A¥gC4TBJ>p:?NT2 º :=<?>YUMRbREN=S º BiFHREFH@CBic º e�Pi4b½¥IZ<qe:=Rb9lt@?¦9=<MGJ> A¥ghN[2EghF�9=GiPAB�<aRMN=>K9=qbDvqbREF º BJ> º REcHÀOF�> º ghfb:=N=S º `jeCghF¿BOU;qTRMF º BJ> º RMcHÀOF�> º ghfT:?N=S º /LeWqbREF º BJ> º REcHÀOF�> º ghf�:?N=S º l:eE:¥t Nlt :¥t<eM:?<?>CQY>K<5:?UBA¥F�RMcHÀ=4v9=NMSv9M<=GOUMQCN=SbghF
B=4bD�<=DO<M½lcHGON=SbghF¦@CB34#RMIs@CB�<BH»LD�9=GiNbQCGO<=ghghUEB�»LDje?<=D�<=STBOf#F�I DO<=>9=GiqbQCGO<=ghgh< | 9ER[4bGON?ILo=4TRYt�B�N=S º @CSEDiB�<M:MBJ>K:=NT2 º :=<=DOqbDOF º B34 º QWREPL@C@Y< º 9MGONbQCGO<Mghgh<MBJ>s@CghNT2k9=N=S VWG=4b@l>KghNM9=N?>sNT2bghF�}Ht1 9=N=GiNT2EghF�Di<$B�N-:?U=DiN=SEghFu<=SbBiq-<M:=GJ>EDEP º F¿9MF�>KoOfaqTRMF º N?>hRMcHÀOF�> º 9=U=Di»*<E9=q$B�N���ghfb:?NMS º Ò F�I DO<=> ½lSb@Y>K:?U-9MF¿9=FHGO<��@Cghc�DiF º B�Na9MREf�A¥N º e?:=<?>¥U=GO<;:?UM9MN?>Z<;@WBJ> QCghf5BOF¿RMF�>pPLDON=SbghF�B34ED#<M9=<MGJI A¥gC4b@:4BH»LD#REcHÀOF¿»LD#ghfT:?N=S º Ò :=<?>l9=GONbV?»LGOU=ghF@WB=4bD$<M9M<=GJI A¥gC4E@:4-BH»LD$REcHÀOF¿»LD$ghfT:?N=S º Ò ��� t � UBA¥F9=GiqbQCGO<=ghgh<kREN?>K9MqEDkA¥<'F�gh½Y<=DJ>s@WBOF�IA@CB34 RMIs@CB�< gh< º :?UE9=N?>K<@WBJ> QCghfa<=DOUMRENbQC<;:?<?>hghF�B�N(9MN?>sN$F�I DO<?>hB�N(ghfT:?N º B�N=SWt 8 ^ VWN=SbghFuREN?>K9MqED#ghcHVCGO>�@WBJ> QCghf º oiF�IKÀOF�>hqbBO>§B�N;9MREf3A¥N º qbRb»LDBH»LDrST9=NTRENbQY>s@lIKg¥»LD�@YSbDO<=G�BOfb@YF¿»LD#F�I DO<?>h<=GJ> A¥ghfb@l>KghNlt
? <E9=q=oOF�>KÀ=4aB�NMS�A¥F¿»LGOfbgh<MB�N º @YSbg¥9MRj4EG�PLDOF¿B�<=>�<M9Mq-B�NkqbBO>�B�N+9MREf�A¥N º ���W� Z�BH»LDa@YSbDO<=GiBifE@CF¿»LDa<M9=q$B�N Ó @WB�N

Ó oOFHDrF�I Di<?>h<=GJ> A¥ghfE@Y>ZghNieWoiF�g¥9=N=GiNT2EghF�o=4TRYtWDi<$oJ>K<MBOUMÀON=SbghFuqTRMF º <MSbBic º BJ> º @CSEDO<MGiBOfb@YF�> º @CFug§>K<$<M:=NbREN=S�AhIZ<
� 	 � �$5 ������ � � ����

?�Drg¥9MN=GONT2b@Y<MghF0BOqTBOF0< º :?N=>sBiU=ÀON=SbghF0B345@CSEDOUMGiB=4b@q4
� Í ÒWÎ � � Ï Í ÒWÎ � � 

?�SbBifkF�I DO<?>A9=GONM½l<=DOc º g§>Z<n@YSbDOU=G�B=4b@q4k<M9Mq'B�N Ó @CB�N Ó U=GO<qeA<=½lN[2kSb9MNBA¥cH@Y<=ghFrqbBO>.qTREF º N=>.@CSEDi<=GiBOfb@CF�> º <=STBOc ºDMGJIs@C:?NbDiB�<?>A@WB=4+RMIp@WB�< � ¢ eXST9=UMGOVWF�>È:=UM9=N?>sNk¡ =¼Ó Bic¿B�N=>pNkPL@WBOFb� Í ÒWÎ � � ¢ Í ÒWÎ QY>Z<':?UBA¥F Ò =¼Ó t ?0STBOq'@q4bgh<?I DOF�>� Ï Í ÒCÎ ��� � � ¢ Í ÒWÎ t D5>K<MRMc¿QCNbDiB�< º Ò � ¡u9=<?IKGODON=SbghFaUMB�NM9=NYt | S�Nm9=<MGO<M9=UMDi»�F¿9?>sVWF�IZG=4bgh<mNbDON=ghUTSiFHB�<?>�dsoJ>K<MQWPLDJ>sN
F¿9?>sVWF�IZG=4bgh<lj t }
!

C�B=4bD$9M<=GO<M9MU=Di»�<M9Mq=oOF�>ZÀ34'oiF�IKÀO<=ghF;qTBJ>�ST9=U=GiVCNMSED$gC4'ST9=NTRENbQYIs@l>KghF º @YSbDO<=GiBifE@CF�> º oiF�IsVWDONbDiB�< º qbBO>.B�N @:2EDONTRENBH»LDrST9=NTRENbQY>s@lIKg¥»LD�@YSbDO<=G�BOfb@YF¿»LD#F�I DO<?>¥<=GO> A¥ghfb@l>KghN;F�D�P�eY<MDiBJI A¥F¿B�<qe?B�N;@:2EDiNbRENaqbRb»LD�BH»LDr@CSEDi<=GiBOfb@CFH»LD#oOFHD#F�I DO<?> e
F�I DO<=>§<MSbBiq;9MN=SrREcHghFa�=�Bsut:X6t v � V \ x:v]V ��@q2bDONTRMNYt 8 ?0Gi<ieWoOFHDrg¥9MN=GONT2bD�B�<(o32EN;@:2EDONTRE<(Di<(F�I DO<?>§Is@Y<lt

?�SbBiq º F�I DO<?>.c�Di< º :=RM<M@l>p:?q º BOGOqE9=N º <M9Mq=oOF�>ZÀ=4 º @CB�<ngh<BA�4Egh<EBJ>K:=Uie@4 dsST9=<=GiÀJ>Z<M:=fk<M9=q=oiF�>KÀ=4Wj<eX9MN=S <=D$:?<=>�F�I DO<=><=Gi:=FHBiU2F>2T:?NTRMN º :?<?>¦<M9=N=oiF�>p:?D=2bF�>¦<MSbBiq69MN=SrA¥c¿RMN=SbghFBe
oOFHDnF�I DO<?>�BOq=@CN¼>p:?<=DONE9=N?>E4bBO>K:?q º F¿9=F�>ZoOf <E9=N=oOF�>p:?D=2bFHB�<?> 42T9=<=GOÀ34rFHDOq º <=DiBO>K:?F�>ZghcHDONMSrghF�N=GJ>s@Cghc�DiF º >ZoO>ZqTB=4TBOF º e=<MREREUieM@YSbDOf�Al» º e?oiF�D�9MGON=@CoJ>sN=GJI]SiFHB�<?>CghF�:=UM9=N?>sNBiGOqM9MN:?UM9MN?>sNBOc¿B�N?>sNk<=DiBO>K:?F�IKghF�DiNlt C�B34ED59MGONM:?F�>Kghc�D34$9=FHGJIp9MBH»L@:4$QCDi»LGJI_SON=SbghFr9MREcHNEDje§ghFHBiU+B=4bD;<M9=q=oiF�>KÀ=4$B�N=S-¾uF¿»LGOfbgh<MB�N º ` � eqTBJ>WSb9MU=GOVWN=SbD�@CSbDO<=GiBifE@CF�> º <M9=qvB�N=S º ½YSE@Y>K:=NT2 º @CB�N=S º ½lSb@l>p:?NT2 º 9=N=SuoOFHDuF�I DO<=>WST9=NTRENbQYIs@l>KghF º eT<MRbREU#oiF
QYD�»LGJI]SONMSEghF:?<=g§IK<k@YSTQW:?F¿:?GJ>Kghc�D34(BicHB�N?>K<k@YSbDOU=G�B=4b@q4Wtr¾u<koONT2bghFr<MGiQCqbBiF�Gi<k@YSTQW:?F¿:?GJ>ZghcHDO<+9M<=GO<=oiF�I QCgh<MB�<-9MN=S(QY>K< B�N+:?<=A¥c�Di<A¥<;cHVCNMSEghF�:?<?>h>ZoO>Z<?I BOFHGON;BOGiqM9=N;<M9Mq=oOF�>ZÀ=4 º B�N=SqbBO>§oiF�D#F�I DO<=>¥Sb9MNbRENbQYIs@Y>Zgh<lt
Å Æ#" Ç y " y É {§Ê DFHDmST9=UMGOVWF�>�:=UM9=N?>sN º >ZoJ>K<?I BOFHGON º REqTQYN º 9=N=Sm@CB�N ¾uFHPLG34Egh< ` � <=DO<=½YFHGOq=gh<=@WBOF+@CF+@CSEDi<=GiBOfb@CF�> º
Ó H Ó t DrF�IKÀiBOFBe�QY>Z< 9M<=GOU=oOF�> QCgh<ie�qbBO>0ST9=U=GiVCNMSEDn@YSbDO<=GiBifE@CF�> º'Ó H ��$%� ��� :?<?> � Ë H � Ë e¦9=N=S�oOFHD F�I DO<=>ST9=NTRMNTQYIp@Y>ZghF º | �*F�I DO<?>hcHDO<a9=F¿9MF�Gi<=@YghcHDON;<MRE½lU8DT4TB�N?}Ht



��� � 
��6�0�6����� �'��� ������B���^	6��� �E�������/%$�� �������	��
������������������ $ � �  � &4 3 ! 4k)��� 45"+*H"'&	3�4 )54��	 # ��&3 4)6 4 " 6 41 4"! !&3�4)6�&W1%.�$
#%$ � �'&)(h�'* ��� $,+-$/. � $ � ±10 � &§¯32 Ç $ ± + & $ ® + ¯ " + �'&546&87 >Z<B34@CSjSOfTB=4b@:4r<M9Mq5oi»�:?<?>C9=cHGO<A¥<aVWGOF�>Z<M@CB�NT2bghF¦DO<DERMc¿9=NMSEghFLB�N#BiSEVWqbD:969MGOqbQCGO<Mghgh<#» º cHDO<#½lSb@l>p:?q<=GO> A¥ghqieb:?<?>=B�NbD0BOSbVWqED�B�<#½lSb@Y>K:?q#<=GJ> A¥ghqr» º cHDO<�969=GOqTQCGO<=ghgh<lt�¦P º QYI DOF¿B�<?>A<=STBOq �k�0NTRj2-<M9ERMUie¥c�Di<;9 9=GiqbQCGO<=ghgh< oOFHD;F�I DO<=>È9=<=GOUkcHDO<k:?NMghghUMBJ>È:?F�>Kghc�DiN=S:e§g§>K<kRMcHÀ=4$o=4bRCt¥9MU=Di»
<M9Mq(cHDO<;@CSbQW:?F¿:?GO>ZghcHDON;<MRE½lUjD[4bB�Nlt=<�N$<ERM½YUjDT4TB�N9=NMS5VWG=4E@Y>ZghNE9=N?>KF�I B�<?>l@WB�N=S º Sb9MNbRENTQl>s@WBOc º @YfbghFHGO<;F�I DO<?>¥B�N

� � � «�>�«@?BACA�A�« 	 «�D:E;« ¢BF ��$%� ��� �^¡ � $ �������G � 
?�SbBic º F�I Di<?>ÈqTRMF º N?>§RMcHÀOF�> º |IHKJML ]�H�}¦ghFvNM:=BiP*oiSE<=oO>K:?U�Nq4E½lIZ< |OH m L H�} 4;:=UBA¥F�g§IZ<-:=<?>�9MNbRbRMc º ½YN=GOc º B�<=STBJI_SON=SbghFuB�N@CSbQW:?F¿:?GJ>KghcHDON;<MRM½YUjD[4bB�NaghF0B�N=S º <=GO> A¥ghNT2 º $ �������P-QMQ?t 8 ^ DO<;9=GiqbQCGO<=ghgh<SR�RMN=>K9=qbDvF�I DO<?>hg§>K<(REcHÀ=4

R � � 	 ACA�A �UT � � ¢ F �
:?<?>hoOFHD#cHVCNMSEghF�9=<=GOU;DO<(<=DiBO>K:?<EB�<M@CBifE@CN=SbghF0:?UBA¥F � ¢ ghFuB�<;oOSE<MoJ>K:?U;B�N=S�Nq4E½lIZ<;PL@CBiF�DO<;QYGiUKNlN=SbghFuB�NSR @C<$g§>K<
oOSb<=oJ>p:?fREc�À34ghFWV-X�oOSb<=oJ>p:?USNi4b½¥IK<

R � «@Y T"Z 	 «@Y T"Z,[ A�A�A�« 	 «@D
B=4bD#NM9=N?IK<aRMcHÀ=45g¥9MN=GONT2bghFuDi<$FHGOgC4bDOF>2E@CN=SbghF0» º cHDO<(½lSb@l>p:?q(<=GJ> A¥ghqieW9=N=SB�NbDr@CSbgiD=NTR=I_SON=SbghF¦@CB�N(F�Àif º » º:\ Í R Î t?�DiBJIs@WBOGON=½Y<ie.<=D�]*F�I DO<=>�cHDO< º ½YSE@Y>K:=q º <MGJ> A¥ghq º B�NbD-QCGOU=½lNMSEghF(@CB�N oiSE<=oO>K:?q @:2b@CB34Egh<m:=<?>�@CSEg¥9ER[4bGiPLDONMSEghFaghFgC4boOFHDJ>K:?U | <M9=q;B�<$<=GO>p@WBOFHGOU=}�B�N;9MREf3A¥N º BH»LD�Nq4E½lIK»LDB�N=S5<MDVWGOF�>ZUTSiFHB�<?>¥PL@WBOF�DO<(F�I DO<=>§9MNbRbRM<E9MREU=@l>sNB�N=S_^feCcH@CBH»V Ò t � UBA¥Fvg§>Z<k<M9Mq-BJ> º Ò NM:MBOU=oOF º BiPLGO<+B34bDERMc¿9MN=SEghF�@C<=DacHDO<k@WB�N?>sVCF�IsN-B�N=S ��:?<?>ÈNk<MGJ> A¥ghq º gh< º QYI DOF¿B�<?> B�PLGO<g§>Z<'RMcHÀ=4+B�N=S+� Ë t�?0D-<=SbBif�4+RMcHÀ=4 F�I Di<?>.cHDO<n@YSbDiB�<M:=BO>K:?U'@W»L@CBiqm9=GOqTQCGO<=ghgh<n@YF`9 BiqbBiFaNEDiN=ghUTSON=SbghF5<=STBOq B�N
9=GiqbQCGO<=ghgh<	a Í ] Î eM<=DuqbVC>Ge3A¥cHB�N=SbghFba Í ] Î DO<#F�I DO<?>?B�N#9MGOqbQCGO<Mghgh<dc,e)fhgjiCk �mlon-prq'lrgts5u � t |Iv F¿9=>KRENbQCf�<=STB�NT2uB�N=S
BOF¿REFHSbB�<?IsN=S59MGONbQCGOUMghgh<MB�N º F�I DO<?> BiFHREF�IK» º BOSbVW<?IZ<ltv¾u<kg¥9=N=GON[2E@C<=ghF�<=DiBOI QY> 8 <=STBOq-DO<kF¿9?>s@CBiGOcH½lN=SbghFvNM9=N=>pNMoOfb9MNbBiFUMRbRMNYts}

v <M9MF�>K:?qbDJ>s@q4wRyx \ Í R Î F�I DO<=>XF62T:?NTRMN-DO< oOF�IÈ:?<=DOF�I º qTBJ>AF�I DO<=>Xc�Di< 9MGON º c�Di< | <MRbRMUkqbVC>XF¿9?IGe�<=½YNT2+oOFHD;F�I DO<=>qTRMN?>YN?>h<=GJ> A¥ghN?Il:=»LoJ>p:?NM9=N=>Zfb@YF�> º @CSED�B�<E:=BJ>p:?U;@C»L@WBiPLD#9=GONTQCGO<=ghghUMBH»LDJ}'e?:?<?>hqTBJ>�45<M9MF�>K:?qbDJ>s@q4z]{x|a Í ] Î oiF�D#F�I DO<=>cHDO<29MGON º cHDO<ie¦<=½YNT2 g¥9=NMGOF�I�o=2bN29MGONTQYGiU=ghgh<MB�<2Di< ghN?>KUTSON=SbDnoO>Z<=½YN=GOF¿BJ>p:?U¼<MRbRMU�DO<2:?U=DON=SbD B=4bD IZoO>Z< oiN=SbREF�>ZUieDO<¼ST9=NTRENbQYI]SiN=SED o=4TRE<=oOf B=4bD IKoJ>Z< @YSbDOU=GiB34E@:4Wt ^ I DO<?>0FH9=Is@q4 º @q4bgh<=DiBO>K:?q6B�N qTBJ>�:=<?>�N=>0o=2bN <M9MF�>K:?NbDJIs@YF�> º F�I DO<=>ST9=NTRMNTQYIp@Y>ZghF º t}<�N qTBJ> 4 \ Í R Î F�I DO<?>
ST9=NTRENbQYIs@l>KgC4kF�I DO<?>
½Y<=DOFHGOqie�FHDiP�B�N ghqEDON REF¿9MBOqm@q4bghF�IpNmq=@YNbD <=½lNMGOU B=4bD
ST9=NTRMNTQY>p@Y>ZghqTB=4TB�<rB34 º a Í ] Î F�I Di<?>¥@CB�Na:?N=ghghUEBJ>¥qM9MN=S#9MGOc¿9=F�>lDO<;F¿REcHQCÀONMSEghF�<=D 4rREcHÀ=4rB�N=S-� Ë 9=N=S#9=GONM:T2b9EBOF�>lF�I DO<=>@CSEDiB�<M:MBJ>K:=U5@C»L@WBOqw929MGOqbQCGO<Mghgh<afrqbVC>£t<�NaDO<a<E9=N=oOF�IKÀON=SbghF�qbBO>Y:?UMBO>YBOc¿B�N?>sNF�I Di<?>¥Sb9MNbRENTQY@WBJ>p:?U#F�½l>K:=Biqa@q4bgh<?I DOF�>
N=Sb@l>K<=@WBJ>K:=U DO< QYGiUKNlN=SbghF-cHDO< 9MGOqTQYGi<=ghgh< 9=N=S'DO<�<=DO<MQCDi»LGOI]SOF�>�<=D cHDO< :?N=ghghUMBO>�:?F�>ZghcHDON=S | g§>K< RMcHÀ=4'B�NMS � Ë }F�I DO<=>�cHDO<(@C»L@WBOq$@YSbDiB�<M:=BO>K:?Uw9 9MGOqTQYGi<=ghgh<;faqEVC>£tb<�c¿B�N?>Z<;9=GONTQCGOU=ghgh<MB�<;q=g¥» º ST9=U=GiVCNMSEDv:?<?>hVWG=4b@l>KghNM9=N?>sNT2bDiB�<?>FHSEGicH» º <=½lNT2-<M9=NTBOF¿RENT2ED5B�Nk9=G�PAB�NkBighfEgh<kBH»LDw~H[8Q F 9<m<9Z]�_RH | ghFHB�<=½YGO<=@WBiPLDJ}�9MN=S$9M<?IZGODiN=SED;cHDO< 9=GOqTQCGO<=ghgh< @CF_9:?<?>l9M<=GOUMQCN=SbDv<M9=q;<=STBOq;cHDO<(>s@YNMo=2EDi<=ghNa9=GOqTQCGO<=ghgh<;@YF#d QWREPL@C@C<$gC4bVW<=DOf º jZt
� �'& " & � &§¯ . " y Ê ¾u<$VWGOF�>K<=@CB�NT2bghFuF¿9=Ip@:4 º B�N$FHÀOf º-��� 9MU=GOVWF�>¥c�Di<(9MGOqbQCGO<Mghgh<�� Í ] ��� ��� Î B�N(NM9=N=IpN | <?} D=GOIp@W:?F�>lB�N9=GiqbQCGO<=ghgh<"R � a Í ] Î :?<?> | D=}Xd�<�GOcHVWF�>£j�B�N�9=GOqTQCGO<=ghgh<"R Í � Î QY>Z<�BOq=@C< DMfEgh<EB�<�q=@C<0REcHF�>TNu<MGJ> A¥ghq º �§f¦F¿90UM9=F�>ZGiNED�<=DNa<=GJ> A¥ghq º �.F�I DO<?>l<MGOD=4TBJ>K:=q º th?0D�:=<?>lqTB�<MDuB�N59=GOqTQCGO<=ghgh<�R Í � Î BOF¿RMF�>pPL@YF�>CB�N_� Í ] ��� �3� Î F¿9?>s@WBOGOcH½lF�>lqTBJ>CF¿9=cH@CBiGOF�NlFB�N�R Í � Î t_�F A¥< oOF�IZÀON=SbghF�B=4bDb2b9M<=GOÀ=4(<=STB�N[2(B�N=S(9=GONTQCGOU=ghgh<MB�N º 9=N=S(9=GONM@YghN=ghN=>KPLDOF�>ÈUMRbRE<+9=GONTQCGOU=ghgh<MB�<iehg§>K<:?<?>¦BOc¿B�N?>Z<29=GONTQCGOU=ghgh<MB�<¼ST9=U=GiVCNMSED':?<?>0VWG=4b@Y>ZghNM9MN?>sNT2ED�B�<=>�FHSbGOc¿» º @WB�NED 9MGONbQCGO<Mghgh<MBJ>s@Cghq | 9Yt Vht mZ\ L ]�_ F _^] L ]�_nH�eM?] H 7f585E]�_nH6e=:=Rb9?}¿t

^ IZgh<=@WBOF0c¿B�N=>ZghN?>lB�PLGO<;DO<;<=DO<=½YF�GnA¥NT2EghF0@CB�NS� ;89 L mZ\:5 F _^[ H 9Z]�Q | 9=GOq8DMRj4Egh<5BiFHGOgh<MBJ>s@CghNT2E}Ht@?�STBOq;Gi»ABOUMF�>¥<E9MREU<=D5ST9=UMGOVWF�>§cHDO<$9MGOqTQYGi<=ghgh<$9MN=S;DO<+g¥9=NMGOF�I�DO<-<M9=N=½Y<=@YI]SOF�>§<=D5cHDO<-BiSEVWqbDUMRbRMN(9=GOqTQCGO<=ghgh<(9=N=S;FHghF�I º B�N=S59MGON=@ �oJ>sN=GJI_SON=SbghF A¥<mBOFHGOgh<EBJIs@YF�>.fnqbVC>£t | ^ I Di<?>�½l<MDOFHGOq qTBJ>�ST9=U=GiVCNMSED(9=GONTQCGOU=ghgh<MB�<n9MN=S oOFHD-BOFHGOgh<EBJI]SiN=SED$9=NTBOcBeX9lt VhtB�N�c,e)fhgjiCk �}�K�,f-�rnBi�s-k�s5u � }¿t 8 ^ DO<$Bic¿B�N=>pN;9=GiqbQCGO<=ghgh<�A¥<-fTB�<=DrFHÀO<=>ZGOF¿BJ>p:?U-VWGOfb@Y>ZghN-<MD5Sb9MfEGiVCFJt���<=DiB�<=@WBOF�I BOFDO<'cHVCF¿BiFcHDO<89�~H[jQ F m]9 ]�_�N'NM9=N?IsN º qEVC>XghqbDON A¥<nghF¿BOUM½lGO<TSiFrB�Nk9=GOqTQCGO<=ghghU @Y< º @YF#QCRbPL@C@Y<'gC4EVW<=Dif º <EREREUbA¥<g¥9=NMGONT2b@YFv:?<?>ADO< @C< º 9=F�>XF¿: BH»LD(9MGONbBicHGi»LD$<MD;B�Nk9=GiqbQCGO<=ghghU @C< º A¥< c¿9=FH½YBiF@CF5UM9MF�>KGON0DMGOqbQCVWN | 9Z[=[ F }0f+qEVC>`t�Sb@CBiSEV?P º qMg¥» º BOc¿B�N?>sN;9MGOqTQYGi<=ghgh<;oOFHDrST9=U=GiVCF�>`t
� B�NnFHÀOf º eÈQY>Z< BOSbVWqED(9=GOqTQCGO<=ghgh<�R-eCA¥<nQCGOUM½lN=SbghF�R��'<=D;B�Nn9MGOqbQCGO<Mghgh<8R BOFHGOgh<MBOI]SOF�>A:?<?>6R�� <=D(B�N�R

BOGic�VWF�>hF¿9 8 UM9MF�>KGONbDMt



���������	��
�������������������� �"!#�%$&	&	$(' �)$*+�-,.$0/012/�1�'3$4*50�	6�&��7'8$9�.$�/-�.$)'8$;: �7'8$9��1�<=$-� > !
w-x@? �My � $BA É Ê0C x �8Z � tl� WLxqW

D Í ] �3� Î � � � \FE Í a Í ] ÎÐÎ Í � Î �$ \FE Í a Í ] ÎÐÎ Í � Î �
�=s3ZksH�zZnX v �=�B���i�B�W� x:v]VdW �
Æ�� �  x ±�� y Ê ? º ST9=NBA¥cH@CN=SEghFvqTBJ>h4$@YSbDOU=G�B=4b@q4 D Í ] �3� Î F�I DO<?>XST9=NTRMNTQYIp@Y>ZgC4a:?<=>È< º @CSbgiD=NTR=Is@CN=SbghF�ghFzR B�N+9=GOq��
QCGO<=ghgh<9MN=S�B=4bDuST9=NTRMNTQYI]SOF�>`t��BO>ZU=VWDON=SbghF
BiPLGi<B�N9=GOqTQCGO<=ghgh<;G Í � Î 9=NMS�VCG34E@Y>ZghNM9MN?>ZF�I?B�N�R » º ST9=NE9=GOqTQCGO<=ghgh< �
fhg'p�H=iJI,k�

fLK�iJ�6iJI"MNI,k(OPO�Q)k lon-prq'lrg s5u
n'��R-n �
�r�5f-�rnBihsMk�s5u��

<�N59=GiqbQCGO<=ghgh<SG Í � Î 9MN=S#N=GJIs@Y<MghFucHVWF�>CB=4bDr>KoJ>ZqTB=4TB�<aqbBO>lBOFHGOgh<MBOI]SOF�>¥<=D�:=<?>¥ghqEDiN(<MDvB�N Í a Í � ÎÐÎ Í � Î oOFHD�BOFHGOgh<��BJI_SOF�>£t
��N?>Z<kF�I Di<?>d4-@CSEg¥9MFHGJ>Z½YN=GOU+B�N=S$9MGONTQYGiU=ghgh<MB�N º G Í \ Í G Î^Î �z<�F�Gigh<MBJI_SOF�>Xf-qbVY> � � 2Egh½C»LDO< ghF#B34$9=GiNT4bQCNT2bghFHD=49=<MGO<MBOfbG=4b@q4aBiF�Gigh<MBJI_SOF�> <=D:=<?> ghqbDONk<=DB�N-9MGOqTQYGi<=ghgh< Í a Í \ Í G ÎÐÎ^Î Í \ Í G ÎÐÎ oOFHDBOFHGOgh<EBJI]SiF�>`t ?¦REREUwa Í \ Í G Î^Î � G-e

NM9MqbBiFAoOF�IZÀO<=ghFAqTBJ>JB�N09MGOqbQCGO<Mghgh<�G Í \ Í G ÎÐÎ BiFHGOgh<MBJI_SOF�>b<MD�:?<?>TghqEDiNu<=D
oiF�D.BOFHGOgh<MBOI]SOF�> eO9=GOUEQYgh<�9=GONM½l<=DiP º <=o=2bDO<MB�Nlt<�N;@YSbg¥9=cHGO<M@Ygh<;F�I DO<=>§qTBJ>C45@CSbDOU=GiB34E@:4 D oOFHDvF�I DO<=>§ST9=NTRENbQYIs@l>KgC4Ct
!

8 ^ VWN=SbghF�REN?>K9MqED�oiF�IKÀOF�>¥qbBO>�4:e?9MNbRj2#½lSb@l>sNTRMNTQY>K:?ffe=@CSEDiU=GiB=4b@:4 D Í ] �3� Î 9=N=SroJ>Z<M:=GJI DOF�>¥9=qTBOF¦B�Na9=GOqTQCGO<=ghgh<�a Í ] ÎBOFHGOgh<EBJI]SiF�> ghFpmZ\ F 7 L �mf-qbVY> oOFHDaF�I DO<?>ÈST9=NTRENbQYIs@l>KgC4Ct 8 ^ VWN=SEghF�REN?>K9MqED5B�PLGO<kg§>Z<k<E9=q=oOF�>KÀ=4(B�N=S(qTBJ>XST9=U=GOVWN=SbDgC4ST9=NTRMNTQYIp@Y>ZghF º @CSEDi<=GiBOfb@CF�> º 9=N=S(F�I DO<=>X<=Gi:?F¿BOU$9?>sN+@CSbQW:?F¿:?GJ>KghcHD=4$<E9=q-B34ED59MGONT4TQYN[2EghFHD=4;ST9=<=GOÀO>Z<M:?f;<M9Mq=oOF�>ZÀ34(B�N=S¾uF¿»LGOfbgh<MB�N º ` > t 1 9=N=GiF�IdDMc'DM<?>K<':?<=>L9MUMR=>ADO<n9=F�>L:=<=DOF�I º qTBJ> 4 D Í � Î oiF�D-c�VWF�>.Ip@W» º :?<?>ABOq=@CN FHDOoJ>K<=½lcHGONbD+<M9Mqgh<BA�4bgh<MBJ>p:?fvUM9=NrNi4vg§>Z<:=<?>YF�I Di<?>lg§>Z<@YSbDOU=GiB34E@:45d :?NMghghc�D34v:=<?>YGO<Mghghc�D34CjM@CB�<5ghc¿BOGi<B=4 º ¾uF¿»LGJIK< ºd� 9=NTRMNTQY>p@Cg¥PLD[e:?<?>¥UMGO<$qbVC>GeCIs@W» º eWBOqM@YN(½lSb@l>sNTRMNTQY>K:?fWt
� 9=UMGOVWN=SED�q=g¥» º 9=NTREREU�9M<=GO<=oiF�I QCgh<MB�<u<MGi:?F¿BOU�½YSE@Y>sNbRENTQl>p:=PLD�gh<=A�4Egh<MBO>K:=PLD�9=GONjDERj4EghUMBH»LDL9=N=S¦oOFHD�F¿9?>KoOcHVWNEDiB�<?>Rj2E@:4<MRbQCN=GJ> A¥g§>K:?ffe?9=GiNjDMREfbgh<MB�<9=N=S#9=GONMSb9MfEGOVW<=D�B34 º ¾uF¿»LGJIK< º	� 9MNbRENbQY>s@Cg¥PLDMt
`Et��rF�DvST9=U=GiVCF�>l<EREQCq=GJ> A¥ghN º 9=N=SrDO<;<M9=NM½l<=@YI]SOF�>¥<=DvcHDO<aoONM@YghcHDONa9=NTRESbPLDOSbghN5ghF0<M:?FHGO<?IsN=S º @CSbDiBOF¿REF�@WBOc º | :?<=>NE9=N?>sN=oOfT9=NTBOF�9ERMf�A¥N º <E9=q;ghF¿B�<8DMRj4bBic º }

R Í � 	 ������3� � Î � TDVU �JWYX�Z�Z�Z X �\[ U%] ¬ ��W^X�Z�Z�Z X �\[ �
� W	 ACA�A � � [� � ¬ ��W^X�Z�Z�Z X �\[ F`_ �

cHVWF�>lR[2b@:4 | GJI]SO<=}¦<MDOU=ghFH@Y<;@WB�N=S º <M:?FHGO<?IsN=S º e=<=DrST9=UMGOVWN=SED�o34bRCt'� 	 ������3� � F8_ BMt P�tjR Í � 	 �������� � Î � $Wta t ^ I DO<?>0FHDOoO>Z<=½Yc�GiNED qTBJ>¦<=DnGi»ABOfb@YNMSEghFk<=DnSb9MU=GOVWF�>�GOI]SO<69=GO<MQCgh<MBO>K:?f | :?<?>�qEVC>�<=DO<EQC:=<=@CBO>K:?U2<M:?cHGO<?>K<?}'e¦<=Do34bRCt¥ST9=U=GiVCNMSED�� 	 ������3� � F � BMt P�t	R Í � 	 �������� � Î � $:ehBiqbBiFrST9=UMGOVWF�>�<MRbQYqMGJ> A¥ghN º 9MN=S$Di<k<M9=<=D�BOU=F�> @WB�NFHGiPAB34Egh<Yt
lCt 8 ^ Di<m�B���W�E� Vwv Z���F�I DO<=>�g§>K<(9MFH9MFHGO<=@Cghc�D345cHDi»L@q4;<M9Mq;gC4a<MRERj4TRMN=F¿9=>K:?<MREST9MBOqMghF�Di<ieMghNbDO<=oO>Z<?IK< | 9MREFHSEGOU º `O}
BiF��BiGOUMQW»LDO<+@WB�N+F¿9?Ip9=FHoONieYBOc¿B�N?>Z<(PL@CBiFrN?>�@YSbDiBiFHB�<MQCghcHDOF º BH»LD:?N=GOSb½YPLD5B�N=S º F�I DO<?>�<M:?cHGO<?>KF º t � B�N � VWfEgh< `cb½Y<?I DiFHB�<?> c�Di<'@:2bDONbREN+<M9Mqko=2bN+9=NTRMSbq=g§> Di<lt 8 ^ DO<k9=NTRj2(FHDOoO>Z<=½Yc�GiNED;FHGiPAB=4bgh< F�I DO<?> <=D;c�Di<koOFHoON=ghcHDONk9=F¿9=F �
Gi<=@YghcHDON(@:2EDONTREN(<E9=qa9=NTRMSbq=g§> DO<;g¥9=N=GOF�IhDO<(VWG=4E@Y>ZghNE9=N?>E43A¥F�IYQY>K<-DO<kd 9ERM<M:=N=@CBiGiPL@CF�>`jCNbREqM:=Rj4EGiNB�N$F¿9?Ip9=FHoONlt?�STBOq @:4Egh<?I DOF�>�qbBO>�:?<MRj2b9EB�NMSEghF5B�N�F¿9?IK9MFHoONie�VW»LGOI º <MRERj4TRMN=F¿9=>K:?<MRj2-NlF�> º eÈ<M9=q :?N=ghghUEBJ>Z< :=<BA 8 c�Di<6<E9=q B�<NE9=N?IK<#F�I DO<?>?g§>Z<v9=<=GiUMRERj4TR[4�ghF¿B�<M½lN=GOUv:?UM9MN?>sN=Su<E9=q�B�<roOFHoONMghc�Di<#9MNbRESEqMg§> DO<lt 7 >Z<v9=<=GOUMoOF�>sQCgh<iebF�I Di<?>?@YVWF¿BJ>p:?U
F>2T:?NTRMN DO< oiF�>L:?<=DOF�I º 9M» º B�<mo=2bNm9MNbRESEqMg§> DO< B�N=S � VCfbgh<MB�N º `Vb g¥9=N=GON[2ED$DO<m9MRE<M:?NM@CBiGiPL@YNMSED | <EQCQWRM>K:?U �L m<9]m \f5M}�B�N(F¿9?Ip9=FHoONieW:?<?>hF�I Di<?>hFH9=Is@q4 º F>2b:=NbRENaDO<-½CBJ>KU=ÀOF�>¥:?<=DOF�I º 9=<=Gi<=oOF�I QYgh<EB�<;<M9MN;@q2bDONTRMN;9=NTRMSbN=g§I Di»LD�9=N=SoiF�g¥9=N=GiNT2EDjelqM9E» º :?<?>hDO<-ghF¿B�<=½YF�GnA¥NT2EDjelDO<(9MRE<M:?N=@WBOG�PL@YN=SbDvB�N(F¿9?Ip9=FHoONlt ?�9MN=oOF�>K:?D32EF¿B�<?>lREN?>K9MqED#qbBO>�B�N(DO<



> ^ <�� ,�$7&�$1V� � ����*;�	& ����12/�1�'��-���S�.$

����� � $�A
	��� ^������ 2 ��������������� 2 ����� ��! ��"�# ���

����� ½ ���%$&�(')#(*
���+',$ º ���.-/���0��'/����"�-/����� 2 ��� ���0������������!���"�# ���0"1����2�')$3����������*����(4+2+56�(',#74)��'/��$8��')�+�0')$ ���
#3��� �
9 ��2�# A "�#:*
;�����'<��$8��! 4)�=��2�� D � 4 "��%> � '/�?!���;�2+@(')# � 4 �(>+��2�� 9 2+��"�"�������!A�+��4,��!B�C$ ����! "�'6-)�+��4�! @(� ����'/��'/2����("�-)�+�
� 2 ��� ������������� ��! ��"�# ���0*��
#1����"�� º �������+4�;����D'<�
#8��-/@('<4)�
#%������*����(4+2 » � 4�E � @3#F>

/%$HG IKJ.4-,ALAM�3ON7P%. 4p)�40L�N�!�3RQDSTN	3 4VU 4�$ 4�$XWYS0/.JAM�Z&4�$
�b�7[ " ���C�� 	��\ ^�����" 4 *
'/���A� 2 ������� % 
2Ó � ����"�; S '<4)�
# X[ZnXL��t�� V~vzyj� X�]BX>t v8^PV \ xqv_V ��_ �%> �3>&`a����!���;�2�@7',#���2�� 9 2���"�"��R Í � Î ����!�����������2C# A "�')$34)���(4)�
#&@7')$b��4)��! % e � 4 �3>7����-/@7��!�"�'

% � �hR Í � Î � R Í P Î ��R Ídc Î ���� � �
"�'�'/����'/@7��"�'/� 4 '/������;�� 4-Ni4 4/e6�f�(4)�
#&@7')$8e6�g4)��! % �(4)�h�+')i�$j"�-<����k > 1l'�;������m��� 9 #8� e 9 #b�m*
; A '�n F % !���;�2�@7',#
] F Ó e ��@(#%*
��4  ����; 9 * 4 "�� ������#8*
� e 4+-/4)�
#&�056�74�'�n � R Í ] Î >

� $ � $,+ � ��o " o � �a�
#=��;���# e ��'/�h!���;�2�@7',# e �(4)� �qp�2C#&�("�� l�bfe 4C$:����4)�r4)�r"�� 9 #8*��s"�'t4)�s� 2 ������� Ó *
�
# A �
"1����2�� 2 �3��"�'B�(4 4A -/� 4 4,��!0����-/@(��!�"�' e �%> @�>(4)��� 2 ������� �?uPe ������! � -/������'<��')2+���3"�-/��������v3; DT4 4)�%>

^j$ ����#%�3@7'/��� ��;�"�'/�(�0� 4�#(*
; A '?��������2+��"�#8*
��� 2 �������w',$ ���
#7*
�
#7�%> �%> � 2�; 9 "���4C# e ���ax �� % 
zy ')$ ����#3��������2���"�#:*
�
4���4�'.!���;�2+@(')#1��2+� 9 2���"�"�� G�{O�%| 4+-/4)�
#&��56�(4+' G�{O�1| � ��} � F % > < ��4�'a4)�g��*
������! A ����2+� 9 2���"�"��~������2C# A "�')$14)�
�74,��#:@7')$b��4)��! %�_F� ')$ ����# e �%> @�> e 4,��"�#:*
2���4�'/2����(4)�
#&@7')$:�04)��! % ` �
fhg'p �6iJI,k�

fLKBi^H=i2I,krk}lonMprq'lMgBIju
n'��R-n lonMprq'lMg c�u�

� �#"\� o " oz� 8 � ? � % � ' 
ry ')$ ���
#��%> �%>7� 2 ���������+',$8i+4�'B� 4�#14,��$8�C#&�g#&�(@ 2 ')#%*
�
# 9 #b��4)��� 2 ������� % * ' � % + ' >
? ���w4 4 �B;�� � 4 "�'/2C#8;�')$ ����#3' 2 *�� ���.���w*
��4,���(*
'/! ;��(��!�"�'j�%> �3>�� 2 �+� ���w����!a��'/��')$ ����#(���+����2���"�#:*
;%> 7 #b�D����2+;���')# 9 �"�� e 4)��� 2 ������� % � �h� F y E a6{O�%|6� �

��'/��')$ �+�
#3���+����2���"�#:*
� _ ��� E 4)���B4+� 4+'=4)����2�� D � 4 "��.4,��!.4+'/2�"���4C#&�("�� 2 A � E 4)����!�������� 9 $:�3#b"�� e '/�+5q-/@7��! "�'?��')$bi�')#(� 4�#
��'/��',$ ���
#b`�������;l')$ ���
#��%> �%> 7 #b�T���m�+� 2 "�'w��!�4��f4)����4�'<��'/! 4)�
$&�l#&�3@7! 2C#&�3"��f*
;�����! "�'w4)�m'/i E k�>0��2+',#8� S ��"����(4+'0-/���
��2+� 9 2���"�"�������!����~������2C# A "�')$14,� � F y�9 #b�~4)��������$b��4,����2+� 9 2���"�"�� a6{O�1| 4�'/2�"���4�$ S ')#F> g �(��� 2 ����"�� e v34�#b;�@7����!�"�'-/������2�� 9 2���"�"��m����!T��')#&4)��! 2 9 ')$�'/�  ;���')#b2�� �g*
�
#64�!���56��')#��3! ��-/@7',#8���74 4 �t-/i������m4,��!T�74)�
#&@7',$8��4)��! %pe @
e62C$&k����
����2�����',$ N ')#%*
���+-)�+�%> < ����2�� 9 2���"�"�����!�4��

��� � � $ A � � 2,5�4,��4�2+-)@7')# _ ��2����(��"��
#:56��')#�`�4)����2�� 9 2���"�"�� a6{ � | 9 #b� ` D�E "��%>



�������4$ �7$���50�	'`1�<S$ $7*$ 5"1V:	'���/�1�'8$�� $-� $-� � / ���+��&�$�� > b
��� � � $�� �  ^6��')# 4)��4+2�-/@7',# _ ��2+���3��"��
#856��')#b`�4,����2+� 9 2�;�"�"���4,� a6{ � |��3a6{ P | 9 #b� a D�E "���4)�04)��*
� A -/���
� ��
��� � � $
	 � < 2�-/@7')#14,����2�� 9 2�;�"�"���4)� a6{ � |��3a6{ P�| ������3a6{ 	 | 9 #b� 	 D�E "���4,�04)��*
� A -/��� e
� ��! ��'/@($ S ')#1-<4��3#�'<�  ;���',#82�� ��>

�j4)�D4+-<����k 4)��! D�E "���4)��k 	 4)�D��2�� 9 2+��"�"�;w"���k?'/��- 9 @(')#�����#b�D�����.4)�w��2+� 9 2�;�"�"���4,� a6{ � | ������3a6{ 	 | 4�'<��')$8e6�(���B"�-/�(�
�74,�t��2+5�4)� 	 4)��! k D�E "���4)� e *��
# 4�!���56�+',#�4)�f���+4C$&�74)�
#&@(� � 9 #b�f��!�4�;g����!�4�'<��')$:e6�3�����74 4 ��-/i������t4)��!7> ^j$ �+�
# -<4��3#
v%����'/2���� 4�#%*
; A ' � 9 #b��4)�������
$&� a6{O�%|6� A ��'/"�v3���C#&�(4+')$%�(4 4 �.-/i����+�04,��!w��2+� 9 2�;�"�"���4���kB"���k e *��
#%��4C#1�('���!�4 E 4 4 �
-/i������~'/"�v%���C$ S � �+4)�
# "�� ���g4+-<4,��#b� �r_ � 4 �3>(�74,��#:@7')$b��4)��! % `<> ? � � F % *
�
#14)�~��2+� 9 2���"�"�� a6{I�%| 4�'/2�"���4�$ S ')#�"�'/4+;����� � D�E "���4)��4���4�'A����2C# A "���k � ')"�v3���C$ S '<4,��# 9 #8�0��2+5�4 4 v3��2�;��(4 4 �.-/i����+�04,��!D��2�� 9 2�;�"�"���4���kB"���k�"�'<4+;04,� D�E "��
!��  ��2C# A "���� Q%;��5�h� ��� � e *
�
#1'/"�v%���C$ S '<4)�
#%*
��#��('�������4)��"�'<4)� 9 ')�+-)�74�'/2�� D�E "���4,�3>

 ^�@7��! "�'B���
#8�����.��')$bi+',# �
��@? ��o � $BA � ��� �
^ s X[Z'XT��t�� Vwvzy��kx�� Z����i� s�� Z'X v X[ZnXL��t�� Vwvzy[� X�]=X6t v8^8V \ x:v]V � X3�8� ��� � X[Z � � x�� t����i���=s3Z vEx���� s v��

v #8')2+��2�@($b��4/e6� 9 � e6�3�756�w4,562�� 9 $ ��'<4,��#
_ *
��������#8*
-/k 9 � 56�3�('/k+` � _ ~! #" L%$ � L'&)(*$+$ 9 � 56�3�('/k+` � _ ��������2���"�#8*
-/k 9 � 56�3�('/k+` � _ �%> �%> 9 ��56�(�(')k,`

*
�
#1�����
#1�
#1' 9 *���')#&�("��
$1')$ ���
# 9 � E �%#&�
#F>
v �(@7-)� 4 ��������2���"�#:*�56�D*��
#1�%> �3>3�(! ��� � e6�.v%�
$ ��'<4)�
#1�
#&��*
� A ��2�;��74)��'<����"�'/����� 2 � A '<e62 E "���4)�%>

��@? ��o � $BA � � % 
sy s�� Z'X v X[ZnXL��t�� Vwvzy�� X[Z y X v�V,� Z��pX[Z � X)% �(%.- s!� Z'X vCy X v-� X � � �X � X �
��� �/. � [ � o�� ? �h4,� % ')$ �+�
#���������2���"�#:*
�r4���4�'l���+����2���"�#:*
�s')$ �+�
#A*
��#A4)� %.-�e ;�2��r*
�
#=4)�s� 2 �s')$ ���
#A�%> �3>? �+4C$&�74�2���v3�t4+562�� e -/�(4/e ��4C# 4)� % �(%�- ')$ ���
# *��
# 4)�t� 2 �g�3> �%> e *
�
# � 4�# 4)�~��2�� 9 2�;�"�"���4)� R *
�
# G 4,�~������2C# A "�� 2 � e

-/@7��!�"�'B� 4 �3> % � �CR�{ � | ��R�{ P |����� � �7% - � �cG�{ � |�� G�{ P | ���� � 
< �0����2���*
;�4/eh��2�� 9 2+��"�"��10 {O�1|'e ����!w@72 4 �%#8"�������#b')$(4)� R *
�
# G e6kB! ������2+� 9 2�;�"�"���4,� e '<�
#&�74�2�-/v3',# ` ��� � F % *
��#c ��� ��#856k�>
fhg'p326iJI,k�

fhgKp fLO,s5u
�re54)n'�76
fLKBiJ�6iCfKk#O O�I,k/lonMpMq'lrg s5u
fLKBi^H=iCfKk#O O�I,k/lonMpMq'lrg Qu
f O�f�8,s5u�9;:Mp;: �re<4on'�Bu�
< �B��2�� 9 2+��"�"��=0r������� 2 �74)��4)�A����2�; 9 ')#�� ����! k 4,��!�k6��2C# A "�� 2 k R�{ � |�� G�{ � | � R�{ P�| � G�{ P |����� *
�
#�"�� ��#&k�'/"�v3���C#&�(4+')$

4)� � '<��#:�74�2+-)v3')# c�E+` ����;���� 9 �g"�'a4)�t����4)� � ')"�v3���C$&�74 4 *
'a�(4 4 ��-/i������g4)��! G�E 4)��! R > ^j$ ���
#\�3$ 9 ��!�2��g� 4�# 4)�
� *�;�����4�' A �t'/"�v3���C#&�(4+')$ _ "�#8�g*
�
# ')$&4+' A �t��� E *
')# �74)� % ')$ 4�'.�74)� %�- `A*
�
# ;�2�� 9 #8�g*
; A ' � 4)�g��2�� 9 2+��"�"���0 {O�%|
4�'/2�"���4C$ S ',#F>
!
��@? ��o � $BA�	��1> ? Z'X x�� Z��N�i�.% 
zy s!� Z'X v X � X � X[Z y X v�V@� Z�� X[Z1A�] � t � s v ]Jt � �3t:X VhV X9G�{I�%| � � � � v ��B xC� s

�ED Z"� F % ���+� s�G�{O�%| � ��F~y X v
�ED Z"� �F % ���+� s�G�{O�%| � $�\9G�{O�1|=� �



� c <�� ,�$7&�$1V� � ����*;�	& ����12/�1�'��-���S�.$
< ����2�� 9 2���"�"�� G �74)� A '<562 4 "��w��-/')#(4 4 �a��� E�A ',#8� 9 #b�04)����� � F %pe ����4�'<��')#:56��')# e "1����2�')$%��"1e6kA*
�
#3�+�04�2�-/@7')#

'<�  ;���')#b2�� � _ ��� ��;~��! 4+�t"1����2�')$ ���t�(! " D �
$ ��')# "�� ���f��� � F % > � ��2+��4 4 2�')$&�(4+'D��4C# ! ��;�2�@7')# ���(! "�"�'/4+2C$b�g�(4�#:kD� 2 �
��'/2C#:��4,56�3')#&k � F % *
�
# � �F %pe *
��#1��! 4 Ek4 ���(!�"�"�'<4�2�$b��'<*
� 4 ��56�+'/4)�
#7*
�
#%"�'=4)��� 4�#%!���;�2�@7��! �a�%> �%>
� 2 ������������!.4)�
�(!�"1��� 4 2+56"���4+;04,��!�k��+')�D')$ ����#��3> �%>
��� �/. � [ � o��  ^��(4/er� 4�#�4)����2+� 9 2���"�"�� R ������2�# A "�')$34)���(4)�
#&@7')$b��4)��! % �

% � ��R�{ � | ��R�{ P |����� � 
p�2C$ S ��! "�'B4)����2�� 9 2���"�"�� G�{I�%| e6ka'/i E k �
fhg'p�H=iJI,k�

fhgKp fLO,s5u
�re54)n'�76
fLKBiJ�6iCfKk#O O�I,k/lonMpMq'lrg s5u
f O�f�8,s5u�9;:Mp;: �re<4on'�Bu�
< �m��2�� 9 2+��"�"�� G�{O�1| '<�
#&�(4+2�-/v%')# ` ����*
�
#�"����������~4)� � '/"�v%���C#&�74�')$6�(4 4 ��$&�(4)�m4/e6�g4�#b"156�g4)��! R-e ������#856k

4�2+-)@7')#�'<�  ;���',#82�� ��>
v ;�� � 4 *
��4+' 23A ! ��� 4 4)��! ¾ '<e62 E "���4)��k `Vb ��v E �+'/4)�
#%e6ka;��(* 4 � 4 >

!
� �#"\� o " oz�3� � ? ������')$bi+4+'�4 4 �a*
��4�' 2�A !��+� 4 4)��! ¾ '/e62 E "���4)��k `cb ����!���')$8��',#1������4 4 �w��������')#8i 4 ����!0��� A�4 *
'B����2�� �
��;��+e?>



� ����� ��� � ���

P	� _ �+!�����"���� 2 �������04)��! G ` eC` !Le a l
 {�� |'eC`�:eC`C^:e a c:e a l
 u � 
�� e !
��
�C#b��4 E 2 4 � 4 *
��������#8*
��4 4 4)��k eTljl

0 � #:�(��� 2 ����"����74)�
#&@7',$8� eC`�c
\ � "����+����;�4�# e a � � "���������;�4�# e a ��� 9����'e �� K���� � e a�a9�����e� 

'/���C#b��v%-/2�� �D����2�;���')# 9 "�� e! >" � � e `3l
��� 9 ��2C# A "���k 9 #b��;���')#82 4 9 ��56�(�(� e:lM^��� 9 ��2C# A "���k 9 #8�0$8�C#b� 9 � 56�3�(�0"�'?;�� ���#" � � e[lM^
��� 9 ��2C# A "���k 9 #b��*
'/� E 9 � 56�3�(� e:lM^��� 9 ��2C# A "���# 9 #8� efl !'<����@(#&�74,�����
$ 4 � 4fe$jc
"�- A ������k e!:`

��')# 4)��! 2 9 $b� e�`%�3! ��;�2,4 4 � 4 "�'<4+; D ��� 4 k ei`��&� � e ` !
��')# 4)��! 2 9 $b� e�`C^�3! ��;�2,4 4 � 4 "�'<4+; D ��� 4 k ei`�!Te a l

'/v%��2�"����("�-)� 4 �3'�� 2 ������� e a cF;(%$(' �Ce �HJ7 H H L m L 7 L m  #" e:l aHJ7!) ��e �
��*
" Efe	!

����������������4 4 4)� e !
����v%; D[4 4,� e >�*� 9����'e �

��! ���C#8*�� e >
'<��� 4 ��#8*
� _}��+ � ` e >��� 9 ��2C# A "���k��� � �('," � � e a `

��������2���"�#:*
��k���2�#:�("���k e a !
���+4�$&�(4+2���v 4 ��"���"���2�v%#8* E ')#:*
���+� efljcfefl8l
���+4�#8*
��4�;��74)��� 4fefl a

'<��-<*�4)��� 4 �('���-/i�')#&k eLl a
*
����� �C#:* E:efl a
��"���"���2+v1#&�3"���k e:l a

��2C# A " 4 4C#8*�-)kB'<*
v%2�;��3')#&k e-jl
��!�4���"���4,�

'<��;�@(#&�74,�
*
��4,���(*
'/! E:e$q`

" 4 �+4�'<4+')2+"�# �C#&�74C#8*�� e `�!
���+� 9 �+562C#&� 4 ��-/i 4 k eC`C^
9 � 56�3�(��4)��! eC`C^
��')#&4)��! 2 9 $b� e�`h^"�' � � *7# � E �(')#&k e a a�(!��+;�2+4 4 � 4 "�'<4�; D ��� 4 k eC`�!Te a c:e a l

" 4 �+4�'<4+')2+"�# �C#&�74C#8*��~"�' � *
# � E �3')#&k
9 � 56�3�(��4)��! e a l
����2�;���')# 9 "�� e a l" 4 �+4�'<4+')2+"�# �C#&�74C#8*��~"�' � � *7# � E �3')#&k���+� 9 �+562C#&� 4 ��-/i 4 k e a l

�+4�'<4+')2+"�# �C#&�74C#8*�� e `3l
���+� 9 �+562C#&� 4 9 � 56�3�(��k e `���������� @ E ��-/i 4 k e�`�
'<4C#:*
-<4)� eC`�
9 � 56�3�(��4)��! eC`%
*
��4�;��74)��� 4 *
��4)���74�2���v E k eC` >
��')#&4)��! 2 9 $b� e�`�"�� E " 4feC` �
��� 4 "���*
��4+;��74,��� 4 k eC` �
� 2 " D ��� 4 �74,���(@7')��#b���("�� e ` >
�(!�"1��� 4 2 N "���4C#:* E 9 � 56�3�(� e:l a�(!��+;�2+4 4 � 4 "�'<4�; D ��� 4 k eC`�
�(!��+��'/�3"������ 9 $b�s*
��#��3! ��;�2+4 4 � 4 "�'<4+; D ��� 4 k e`�

��! ����"���� 2 ��� ��� e�` !Te a `8e a l
'<�
$ A '/"�� e �
'<��� 9 e 9 #8* E ��������')#bi 4fe a `8e a ^

e6k���2���k�" E *���k�-<*
v%2+��� 4 k e a ^
9 ��56�(�(� e >-/�+e6� 4fe a 

~� <" L*$ � L K &)(%$�$ e!jl:e! >
����� 9 �+562�#:� 4 ��������! 4+��"���4)� e�`%qeC`C^fe a l
*
����� �C#:* E ')$ ����#�*��
# ~� <" L*$ � L K &)(*$+$ e. !
9 2���"�"���4C#8* E ������4)����! 4+��"���4)� e. !

*
'/� Efe >
"����+��� 2 ������� e	!
��� E 2 4 k e >
��2�� 9 2���"�"���4�#&�3"�� 2_9 e ��3! 9 *
����� 4 � 4fe !Le a 

� `



��a � � 56� � � 5 1V�
�3! "1��� E 2+e6"�� eC` !

9 ��56�(�(')k*
����� �C#:*
-/k
*���')#&�(4+� 4 4 4)�?*
;�4/et�����A�3! ������� A '<e62 4 4C#:*
-/k ��2�; �
i�')#:k efl a

�3! "1��� 4 2+e6"���4C#:* EfeLl a
9 2�;�v 4 "�� e)^*
��4+')! A ! ����"�'/��� e !

����2�;���')# 9 "�� e	!�(@7')��#b���("���k e !
" 4 *
��4+'/! A ! ����"�'/��� e ������� eo^feC`j`

9 2�;�"�"�� e >
9 2���"�"���4�#8* E~� <" L*$ � L K &)(%$�$

��2�#:�("���k e- 
9 ��56�(�3������!0���+4�#:�74)�
#&@7',$ e! 
*
����� ����kB����2�� 9 e 9 E k e- ����2+� 9 e 9 Efe!jl
�

+
��� e- 

�
+
� u � e- � 2 " D � ���

" 4 4+'/2�"���4C#:*
; e- 
4+')2+"���4C#:*
; e! 

4+��k,� �+4+')i,4 � v32�'/' e![l
#&�3��� 2 �+��"����(4)�
#&@7')$b� eC`�c
#&�3����!��+��"�$b� e b� � �&� � *
�
# �&� � e a " � � *
��# �&� � e a c

��!�4,��"�;�4/e6� e a cfe a `je a 
#&�3��! ��� ���
#8���
#3��2C# A "���$ e b
A '<562 4 "��

� J Ifm<9<9_K � $+(  LM $ efl b
*
��" D ��k e	!
* 2 *�����k eK^
*
���+���C#:* E -<*
v32���� 4:e a !

����2+����')$ 9 "���4,� e a !����2+')� A -)�(')#&k e a !
��2���4�'/2���#b��4 4 4,�04+'<��'/�74+56� e a !

*
���+���C#:* E 9 � 56�3�(���������!�4���"���4)� e a ^
*
��4)���74�;��3')#&k���!�4)��"�;�4)��! ei`�l

��2�@(#8* E:eC`�l:eC`%:eC`�!Te a l
� 2 �������0*���4)���(4+;��('/e6� ew`�lfeC`�!Te a l
4�'<��#8*
-/k eC`3lfe�`%qeC` !Le a l

*���;��(',#&k�#:�(����! ����"�$8��k eC`3c
�C#b��"�-)2�#:� 4 �(' ew`�c

*
��2+!�v E:e	!
�C#b������@(#:* E:eo^

��-)i 4:e >
*
'/� Efe >

" E *���k e >
� E "�"��  ? �,4+� 4 � 4 k

*
����� �C#:*
-/k 9 ��56�(�3'/k e:ljl��������')#bi 4:efl	
'/v%��2�"�� 9 Efefl > efl-^

"�'<4)� D ��4C#8* E A1E * 4:ePb
"�'<4)� D ��4C#8* E *���')#:�74���4 4 4)� e�b
"�'<4)��4�2���� E��� � �('*" � � e a `
" 4 *
��������#8*
-/k 9 ��56�(�(')k2 ����2�i 4fefl8l
"�� ������;�4C# e)^

\ � "���������;�4�# e a � � "�� ������;�4C# e a * 2 *�����k e'^
" E *���k eo^

��"���"���2�v1#&�("���k e:l a
���+4�$:�74�2+��v 4 ��"���"���2�v1#:* E ')#8*������ efljcfefljl
�(@7-)� 4 "�'B*������ �C#8*
-/k 9 � 56�3�('/k e:l8l

��� E�A ��k�'<�
# A '/"�;�4/e6�a*
�
#%��2+� A '/"�;�4/e6� e �
��2+� A '/"�� e �
� 2 " D � ��� e >
�(@(-/�(')#:k

4)��" E ����� e b
�(@(-/� 4:e b

������*������74C#:* Efe b
��' 9 #b;�������� ����$8e�4 4feLl b
#&�3���+!�����"�$b��k e b
0 � *
�
# 0�� e:l�b
��')$:*�4 4 k eC`8`8efl�b
9 #b� 9 ��56�(�(')k�*��
#1��!�4���"���4)� eTl�b

"�'<4,� D ��4�#8* Efe�b
��� E 2 4 k e�b
�3! "�"�'<4�2C#:* Efe b

�(! 9 *
����� 4 � 4fe ���! ��;�"�')#&k�"�#b��k 9 � 56�3�(��k e	!
9 ��e6�(�(56� e !�(!���;�2+4 4 � 4 "�'/4+; D ��� 4 k
'/v%��2�"����3"�-/� 4 �('�� 2 �+� ��� e a c

!���� 9 � 56�(�3� e >


