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]�GKV�IB\KecI�bSUWPXV8\KJ&f�LNPXJSU.\K]gU�V	G5I�PN\KJ1O�hiFHG5I	GjG,J�GKLXM&O�PNOi]SV�\&[�UWT&RSV�UWOB[�G,Jlk1U^T&PN[	b�\,I�\Y;PXmWUWTnGKO
U�PXI�b�U�VoU(p&]SLN\KV	G5I�\KV�Mq\Vo[(\KJSr�V�YsG,I�\KV�MKa>k�GO�U�Tt\JjI�b�UDGvu5GKPXLQG,kSPNLNPwIxMs\Ke$G,]�]SV�\]SV�PNG,I�UBY;\&T&UWLNO
e�\KV.I�bSUyTSG5I	GzO�\KRSV	[(Ua{kSRSI^Gn|U�M}U�LNU�Y;U�J>IqPNJ~kg\,I�b�IxM>]gUWOq\,eo]SV�\&[(U�T&RSV�UWOt���obSU(I�bSU�V.e�\KV
bZMZ]1\KI�bSU�O�PQOie�\V�YsG,I�PN\KJz\V8T&U�[(PQO�PN\KJ&f�YsG,|ZPNJS_>��PQO8I�bSUq_KV�\KRS]�PXJS_t\KVD[(LQGKO�O�PXr1[�G,I�PN\KJn\Ke�Y;UWG5f
O�RSV�UWY;U�J>I�OBk�GKO�UWTy\KJnUWPwI�bSU�V^��P��o_\>\&T&J�UWO�Oxf�\,e�f�rSIoI�\�Gs]1\>OxI�RSLQG5I�U�T�Y;\ZTSU�L�\Vq��PXP��oJ�G,I�RSV	G,L
_KV�\KR�]SPXJ�_O3��[(LNR�OxI�U�V�PXJ�_>��V�U�uUWG,LNUWTyI�bSV�\KRS_bzG,J�GKLXM&O�PNOWhB��LXR�O�I�UWVHGKJ�G,LNM&O�PQOoPQOoI�bSU.\V�_>G,JSPNmWG,f
I�PN\KJs\Ke�G3[(\LXLNUW[(I�PN\KJ;\,e�]�G,I�I�UWV�J1OB��R1O�R�GKLXLNM^V�UW]SV�U�O�UWJ>I�UWT^GKO�GDuKU�[�I�\V!\,e�Y;UWGO�R�V�UWY^UWJ>I�OWaK\KV
Gj]g\KPNJ>I8PNJlGjYqRSLXI�PQT&PXY;UWJ�O�PN\KJ1G,L0O�]�G[(Uv��PXJ>I�\�[(LNR�O�I�UWV�OBk�GKO�UWTn\JzO�PNY;PXLQG,V�PXIxMKhB��J>I�RSPwI�PXuU�LNMKa
]�G,I�I�UWV�J1OD�oPwI�bSPXJ~Gyu5G,LNPQT}[�LXR1OxI�U�V3G,V�U;Y;\KV�U;O�PNY^PNLQG,VDI�\nU�GK[	b}\,I�bSU�VDI�b�G,J}I�b�U�M�GKV�U^I�\�G
]�G,I�I�UWV�J�k1UWLX\JS_KPNJS_�I�\}GzT&PX�gUWV�UWJ>I^[(LNR�O�I�UWVWhl�BJ~U(pSGKY^]�LXUj\KeB[(LNR�O�I�U�V�PNJS_zPQO.T&UW]SPN[(I�U�T~PNJ
�$PX_RSV�Ul�Kh���bSU�PXJ�]SR&Is]�G5I�I�UWV�J�O^G,V�U�O�bS\5�oJ~PNJ��$PN_KRSV�Ul�>��G>�3G,J1T�I�bSU�T&U�O�PNV�U�T�[�LXR�O�I�UWV�O
G,V�UDO�bS\5�oJ�PXJ��$PX_RSV�U^�>��k1�(h!�iUWV�Ua>]g\KPNJ>I�O�kgU�LN\KJS_PXJ�_.I�\qI�bSU3O�G,Y;UH[�LXR1OxI�U�VoG,V�U8_PXuU�JtI�bSU
O�G,Y;UqLQG,kgU�L�h.��bSU^u5G,V�PXU�IxM�\,e�I�UW[	bSJ�PN�>RSU�OBe�\V8V�U�]�V�U�O�UWJI�PXJ�_�TSG,I�GSa�Y;U�GKO�RSV�PNJS_�]SV�\vp&PNY;PwIxM
��O�PNY^PNLQG,V�PwIxMS�.k1U�Ix��UWU�J�TSG5I	G�UWLXUWY;U�J>I�OWa�GKJ�T~_V�\RS]SPNJS_}T�G5I�G�U�LNU�Y;UWJI	O;b�GKO^]SV�\&T&R�[�UWT�G
V�PN[	b�G,J�T�\,e�I�U�Jn[(\J&e�R�O�PXJ�_;GO�O�\KV�I�Y;UWJIo\Ke$[(LNR�O�I�UWV�PNJS_;Y;U(I�b�\ZT�O�h
��IjPNO;PNY;]1\V�I	G,J>I;I�\�RSJ�T&UWV�O�I�GKJ�T�I�bSUzT&PX�gUWV�UWJ�[(U�kgU(Ix�dU�UWJ�[�LXR�O�I�UWV�PNJS_���R�J�O�R�]1UWV�uZPQO�U�T

[(LQGKO�O�Pwr1[WG5I�PX\J1�HG,J�T}T&PQO�[�V�PNY;PXJ�GKJ>I.G,J�GKLXM&O�PNO;��O�RS]gU�V�uZPNO�UWT�[(LQGKO�O�Pwr1[WG5I�PX\J1��h;��J�O�R�]1UWV�uZPQO�U�T
[(LQGKO�O�Pwr1[WG5I�PX\J�a{�dUjG,V�Uj]SV�\5uZPNTSUWT}�oPwI�b~Gz[(\LXLNUW[(I�PN\KJ�\KeD�N K¡	¢(�N¢�£���]�V�U�[(LQGKO�O�PXr�UWT1�H]�G5I�I�U�V�J�O
G,J1T^I�bSUi]�V�\kSLXUWY¤PQOcI�\3LQG,kgU�L1G3JSU��oLNMqUWJ�[(\RSJ>I�UWV�U�T�aKMU(I�RSJ�LNGKk1UWLXU�T�a]1G5I�I�U�V�J�hc��MZ]SPQ[�GKLXLNMKa
I�b�Uj_KPNuKUWJ}LQG,kgU�LNUWT���¥�¦� 5§�¨�§�¨Z©W�`]�G5I�I�U�V�J�O3GKV�UsR1O�U�TlI�\zLNUWG,V�J}I�bSU�T&UWO�[(V�PX]SI�PN\KJ�O`\Ke�[�LNGO�O�UWO
�obSPQ[	bqPNJqI�RSV�J^GKV�UdR�O�UWT.I�\DLQG,kgU�LSG8JSU���]�G5I�I�U�V�J�h$��J.I�bSUi[�GO�Ud\,e�[(LNR�O�I�U�V�PNJS_�avI�bSU�]SV�\kSLNU�Y
PQOiI�\t_KV�\KR�]lGj_PXuU�Jz[(\LXLNUW[(I�PN\KJz\Ke!RSJSLQG,kgU�LNUWTl]�G5I�I�U�V�J�O8PXJ>I�\tY;UWGKJSPXJ�_,e�RSL0[(LNR�O�I�U�V	OWh8��JlG
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£5¦�§�´5¢�¨�µSI�b�G5IiPQOWaZI�bSUWM�G,V�UD\Kk&I	G,PNJSUWTyO�\KLNU�LNMse�V�\Y¶I�b�U3TSG5I	GSh
��LXR�O�I�UWV�PNJS_}PNO^R�O�U(e�R�LoPXJ�O�UWuKU�V	G,LdU(p&]SLN\KV	G5I�\KV�M�]1G5I�I�U�V�J�GKJ�G,LNM&O�PQO�ac_V�\RS]SPNJS_�a!TSUW[(PQO�PX\J

YsG,|ZPNJS_`G,J�T^YsGK[	bSPNJSUoLNUWGKV�JSPNJS_DO�PXI�R1G5I�PN\KJ1OcPXJ1[(LNR�T&PNJS_3TSG5I	GHY^PNJSPNJS_�aZT&\&[(R�Y^UWJ>I!V�U�I�V�PXUWuvGKL�a
PNY;GK_KU;O�UW_KY;U�J>I	G5I�PN\KJ}G,J�T�]�G,I�I�UWV�J�[(LQGKO�O�Pwr1[WG5I�PX\J�hq�B\5��UWuKU�V�a�PXJ}YsG,JZMlO�R�[	b}]SV�\kSLNU�YsO�a
I�b�U�V�U!PNO�LXPXI�I�LXU�]SV�PN\KV�PNJ&e�\V�YsG5I�PX\Js��¢�·¸©·Na,O�I�G,I�PQOxI�PN[WG,LKY;\&T&UWLNO	��Gvu5G,PNLNGKkSLNU0GKk1\R&I�I�bSU�TSG,I�GoG,J1T
I�b�UHT&U�[(PQO�PN\KJSf�YsG,|U�V!YqR�O�IdYsG,|U8GOce�U��¹GKO�O�RSY;]&I�PX\J�OdG,kg\KR&I�I�bSUDTSG5I	G.GO�]g\O�O�PNkSLNUKh0��I�PNO
RSJ�TSU�V�I�bSU�O�U8V�U�OxI�V�PQ[�I�PX\J�OcI�b�G5I�[(LNR�OxI�U�V�PXJ�_.Y;U(I�bS\&T&\KLN\K_MqPQO!]�GKV�I�PN[�RSLQG,V�LXM;G,]S]�V�\]SV�PQG5I�U�e�\KV
I�b�UHU�p&]SLX\V�G,I�PN\KJj\Ke�PNJI�U�V�V�UWLNG,I�PN\KJ�O�bSPN]�OdG,Y;\KJS_.I�bSU`TSG,I�Gq]1\PXJ>I	O�I�\;Y;GK|KUHG,J�GO�O�UWO�O�Y^UWJ>I
��]gU�V�b�GK]�O�]SV�U�LNPXY;PNJ�G,V�MS��\Ke{I�bSU�PNViO�I�V�R�[�I�RSV�Uh
��bSUdI�U�V�Y»º¸[(LNR�OxI�U�V�PXJ�_�¼5PQO{R1O�U�T.PNJ^O�U�uU�V	G,L>V�U�O�U�G,V	[	b3[(\Y^YqRSJSPXI�PNUWO$I�\HT&U�O�[�V�PNkgUdY;U�I�bS\&TSO

e�\KV0_V�\RS]SPNJS_i\,egRSJSLQG,kgU�LNUWTqTSG5I	GSh{��b�UWO�Ud[�\KY;Y.RSJ�PwI�PXU�O{b1GvuKU�TSPw��U�V�U�J>I$I�U�V�Y;PXJ�\KLN\K_KPNUWO$G,J1T
GKO�O�RSY;]&I�PN\KJ�O$e�\VcI�b�Ui[(\KY;]g\KJSUWJ>I�Oc\Ke1I�bSUi[(LNR�O�I�U�V�PNJS_D]SV�\&[�UWO�OcG,J�TqI�b�Ui[(\KJ>I�U(pZI�OcPNJ;�obSPQ[	b
[(LNR�O�I�UWV�PNJS_`PQO!R�O�UWT�h0��bZR�OWa�dU�e�GK[�UiG3T&PNLXUWY^YsG`V�U�_>G,V	T&PNJS_BI�bSUBO�[(\]1Ui\Ke1I�bSPQO�O�RSV�uU�Mh$��bSU
]SV�\&T&R�[�I�PX\Jj\,e�G3I�V�RSLNM;[�\KY;]SV�U�bSUWJ�O�PXuUBO�R�V�uU�M^��\RSLNTjk1UDG3Y;\KJZRSY;UWJI	G,L�I�GKO�|;_KPNuKUWJ;I�bSU
O�bSU�UWViYsGKO�Oi\,ecLNPwI�U�V	G5I�RSV�U`PNJnI�bSPNO8G,V�UWG�hd��bSU^GK[W[(UWO�O�PXkSPNLNPwIxM�\,e0I�bSUqO�RSV�uKUWMtY;PN_Kb>I8G,LQO�\sk1U
�>RSUWO�I�PN\KJ1G,kSLNU!_KPNuKUWJ`I�b�U�JSUWUWTDI�\BV�UW[(\J�[(PNLNU!uKUWV�MDT&PX�gUWV�UWJI0uK\&[WG,kSRSLQG,V�PNUWO�GKJ�T3GKO�O�RSY;]&I�PN\KJ�O
V�U�_GKV�TSPXJS_^[(LNR�O�I�U�V�PNJS_;PXJyI�b�U`uvGKV�PN\KR1Oo[(\KY;YqRSJSPXI�PNUWOWh
��bSUD_K\GKL1\Ke�I�bSPNOd]�GK]1UWVoPNO�I�\;O�RSV�uKUWMqI�bSU`[(\V�UH[(\KJ1[(U�]SI�OoG,J1TsI�U�[	bSJSPQ�>RSUWOdPNJtI�bSUDLNGKV�_U

O�RSk�O�U(Iq\Kei[(LNR�OxI�U�V;G,J�GKLXM&O�PNO3�oPwI�b~PwI	O.V�\Z\,I	O3PNJ�OxI	G5I�PNO�I�PQ[�O^G,J�T�TSUW[(PQO�PX\J�I�bSUW\KV�MKhz½�bSUWV�U
G,]�]SV�\]SV�PNG,I�UKa�V�U(e�UWV�UWJ�[(U�OH�oPXLNLck1UsYsGT&U^I�\�|KUWMl[(\J�[(UW]&I�ODG,J1TzI�UW[	bSJSPQ�>RSUWO`GKV�PQO�PXJS_�e�V�\KY
[(LNR�O�I�UWV�PNJS_;Y;U(I�b�\ZTS\KLN\K_KMsPNJyI�bSU`YsG[	bSPXJ�UHLNUWGKV�J�PXJS_sGKJ�Tt\KI�bSUWVi[(\Y^YqRSJSPXI�PNUWOWh
��bSU3G,R�TSPXUWJ�[(UD\,e$I�b�PNOo]1G,]gU�ViPNJ�[(LNR�T&U�O�]SV	GK[�I�PwI�PX\JSU�V	O�PNJ�I�bSU`]�G,I�I�UWV�J�V�UW[�\K_KJ�PwI�PX\J�G,J1T

PNY;GK_KUzGKJ�G,LNM&O�PQOs[(\Y^YqRSJSPXI�PNUWOz���obS\~O�bS\KRSLQT�uZPXUW�¾PXItGKOtG�O�RSY;YsG,V�PNmWG5I�PX\J�\Ke3[(RSV�V�UWJ>I
]SV	GK[(I�PQ[(U��(a�]SV	GK[(I�PXI�PN\KJSUWV�ODPNJlI�bSUsYsGK[	bSPNJSU;LNUWG,V�JSPNJS_n[(\Y^YqRSJSPXI�PNUWOs���obS\zO�b�\KRSLQTluZPNU��¤PwI
GKOoGsO�J�GK]�O�b�\,Ii\,ecGs[(LN\O�U�LNMjV�U�LQG5I�UWTtr�U�LQT��oPwI�bnG;V�PQ[	b�bSPNO�I�\V�Mt\,e0��UWLXLXf�R�J�T&U�V	O�I�\Z\&TjI�UW[	b&f
JSPQ�>RSUWO	��aSGKJ�TjI�bSUDkSV�\GKTSU�V�G,R�T&PNU�J1[(UH\,e$O�[(PNU�J>I�Pwr1[8]SV�\,e�U�O�O�PX\J�G,LQOH���obS\;O�b�\KRSLQTtuZPNU��¿PXIBGKO
G,JjG[�[�UWO�O�PNkSLNUoPXJ>I�V�\&T&R�[(I�PN\KJ^I�\.G3Y;G,I�RSV�U�r�UWLNT;I�b�G5I�PNO�Y;GK|ZPXJS_`PNY;]1\V�I	G,J>I�[�\KJ>I�V�PXk�R&I�PN\KJ�O
I�\s[�\KY;]SR&I�PXJS_jGK]S]SLNPN[WG5I�PX\JyGKV�U�GKO	��h

@ # À�EMU�Á3ÂBU(-*<B-;9=C&U,W});E}]eN*C=9=<,A +.-*40^M)*C(Ã
��M>]�PN[WG,L�]�G,I�I�UWV�J�[(LNR�O�I�UWV�PNJS_sGK[(I�PNu>PXIxMjPNJZuK\KLNuKU�O�I�bSUDe�\LXLN\5�oPXJ�_;O�I�UW]�O`Ä ÅÆvÇ�È
�x�v��]�G5I�I�U�V�J�V�UW]SV�UWO�U�J>I�G,I�PN\KJÉ��\K]SI�PN\KJ�GKLXLNM�PNJ�[(LNR�T&PNJS_�e�U�G5I�R�V�UnU�p>I�V�G[�I�PX\J�GKJ�T1Ê5\KVjO�U�LNUW[�f

I�PN\KJ1�(a
��Ë�yT&U(r�J�PwI�PX\Jy\Ke$G^]�G,I�I�UWV�J�]SV�\vp&PXY;PXIxMsY;UWGKO�RSV�U`G,]S]SV�\K]�V�PQG5I�UBI�\qI�bSU3TSG,I�G;T&\KYsGKPXJ�a
��Ì>�y[(LNR�OxI�U�V�PXJ�_q\Vo_KV�\KRS]SPNJS_1a
��ÍZ�yTSG5I	G^GKk�O�I�V	GK[�I�PX\J���Pwe0JSU�U�T&UWT1��a�GKJ�T
��Æ�yGKO�O�U�O�O�Y;U�J>Id\Ke{\R&I�]SRSIq��PXe$J�U�UWTSUWT��(h
�$PX_RSV�U;Ë�T&U�]�PN[(I�O`GtIxM>]�PN[WG,LcO�U��>RSU�J�[�PXJ�_t\,e�I�bSU^r�V	O�I8I�bSV�UWUq\Ke�I�bSUWO�U^O�I�UW]�OWa�PXJ1[(LNR�T&PNJS_yG
e�U�U�T&k�G[	|n]�G5I�b��obSUWV�U^I�bSU;_KV�\KRS]SPNJS_y]SV�\Z[�UWO�OB\R&I�]�R&I.[(\RSLNT}G5��UW[(I3O�RSk1O�U��R�U�J>I8e�U�G5I�RSV�U
U(pZI�V�G[�I�PN\KJ�G,J1T�O�PXY;PNLNGKV�PXIxMt[�\KY;]SR&I	G5I�PN\KJ1O�h
Îo 5¥�¥�¢�¦�¨~¦�¢�Ïg¦�¢�Ð�¢�¨�¥� 5¥�§�Ñ5¨nV�U(e�U�V	OHI�\yI�bSUsJZRSY.kgU�V3\Ked[�LNGO�O�UWOWa�I�b�UsJ>R�Y.kgU�V3\KedGvu5G,PNLNGKkSLNU

]�G,I�I�UWV�J1O�a>G,J�T^I�bSUiJZRSY.kgU�V�a,IxMZ]gUKaZG,J�T;O�[�GKLXUo\KegI�bSUoe�U�G5I�R�V�U�O!Gvu5G,PNLNGKkSLXUdI�\`I�bSU8[(LNR�OxI�U�V�PXJ�_
G,LN_K\V�PXI�b�Yyh^ÒZ\KY;U;\,e!I�bSPQODPXJ&e�\V�YsG,I�PN\KJlYsGvMnJS\KI`k1Us[(\J>I�V�\KLNLNGKkSLXUqkZMnI�bSU;]SV	GK[(I�PXI�PN\KJSUWVWh
Ó{¢� ,¥�Ô&¦�¢�Ð(¢��X¢	Õ�¥�§�Ñ,¨8PQO�I�bSUd]SV�\&[�UWO�O�\,eSPQT&UWJI�Pwe�MZPNJS_iI�bSUdY^\>OxI$U(��UW[(I�PNuKU�O�RSk�O�U(I$\,e&I�bSU�\V�PN_KPNJ�G,L
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e�UWG,I�RSV�UWO3I�\zR1O�UjPNJ~[(LNR�O�I�UWV�PNJS_�hlÓ{¢	 5¥�Ô&¦�¢�¢�×¥�¦� KÕ�¥�§�Ñ,¨zPNO3I�bSUtR�O�Ut\,ei\KJ�Us\KV.Y;\V�U;I�V�GKJ�Oxf
e�\KV�YsG5I�PX\J�O`\,edI�b�UjPXJ�]SR&I.e�U�G5I�RSV�U�ODI�\l]SV�\&T&R1[(UsJSUW�»O�G,LNPNU�J>I`e�UWG,I�RSV�UWOWh�Ø�PwI�bSU�Vq\KV`kg\,I�b
\,e�I�bSU�O�U.I�UW[	b�JSPN�>RSU�OD[�G,Jlk1U^R�O�UWTnI�\�\k&I�GKPXJ�G,J�GK]S]SV�\K]SV�PQG5I�UqO�U�IH\Kece�UWG5I�RSV�UWOBI�\yR�O�U^PNJ
[(LNR�O�I�UWV�PNJS_�h
Îo 5¥�¥�¢�¦�¨;Ï�¦�Ñ�×§�Ù^§�¥�ÚHPNOdR�O�R�GKLXLNMjY;UWGO�RSV�UWTtkZMtGqTSPNO�I�GKJ�[(UHe�RSJ�[(I�PN\KJ�T&U(r1JSUWT�\KJy]�G,PNV	O�\Ke

]�G,I�I�UWV�J1O�h��Ûu5G,V�PXU�IxMt\Ke0T&PQO�I�G,J1[(U3Y;UWGO�R�V�U�OoG,V�U`PXJnR�O�U`PNJ�I�bSU3u5GKV�PN\KR�OB[(\KY;YqRSJSPXI�PNUWO3Ä¸ÜZµ
ÅÆSµ�Í���Ç�h`�»O�PNY;]SLNU^T&PQO�I�G,J1[(U^Y^U�GKO�RSV�U.LNPX|U.I�bSU^Ø�R�[(LNPQT&UWGKJ�T&PQOxI	G,J�[�Uq[WG,Jl\Ke�I�UWJlkgU^R1O�U�T
I�\`V�U(Ý1UW[�I�TSPNO�O�PNY;PXLQG,V�PXIxM3k1U�Ix��UWU�J^Ix�d\H]1G5I�I�U�V�J�OWaK�obSUWV�U�GKO0\,I�bSU�V!O�PNY^PNLQG,V�PwIxM3Y;U�GKO�RSV�U�Oc[�GKJ
kgU`R�O�U�T�I�\j[	b�GKV�G[�I�UWV�PNm�U8I�b�U.[(\J�[(UW]&I�R�GKL�O�PNY;PXLQG,V�PXIxMjk1U�Ix��UWU�J�]�G,I�I�UWV�J1O3Äw��ÌË5Ç�h!F8PNO�I�GKJ�[(U
Y;UWGO�RSV�UWO�GKV�U`T&PQO�[�R�O�O�U�TtPNJzÒZUW[(I�PN\KJyÍ�h
��bSUH©K¦�Ñ5Ô�Ï�§�¨>©HO�I�U�]y[�GKJsk1UH]1UWV�e�\V�Y;U�TsPXJ�G3JZRSY.kgU�Vd\,e���GvM&O�h0��bSU8\KR&I�]SR&Io[(LNR�OxI�U�V�PXJ�_

��\VH[�LXR1OxI�U�V�PXJS_>O��B[�GKJlkgUqb�GKV�T���G�]�G,V�I�PXI�PN\KJz\Ke!I�b�U^TSG,I�G�PXJ>I�\t_KV�\KR�]�O��i\KV8e�RSm�mWM~���obSUWV�U
UWG[	bz]�G,I�I�UWV�Jlb�GKOHGju5G,V�PQG,kSLNU.T&UW_KV�U�U3\Ke�Y;U�Y.kgU�V	O�bSPX]lPXJ�UWGK[	bn\KecI�bSU^\KRSI�]SR&I`[(LNR�O�I�UWV�O	��h
�iPNU�V	G,V	[	bSPQ[�GKL�[(LNR�OxI�U�V�PXJ�_;GKLX_\KV�PwI�bSYsO�]SV�\ZTSR�[(U3G;JSU�OxI�UWTnO�U�V�PXU�O�\,ec]�GKV�I�PwI�PX\J�O�k�GKO�UWTy\J�G
[(V�PXI�U�V�PN\KJ^e�\KV�Y^UWV�_PXJ�_`\KV�O�]SLNPwI�I�PNJS_q[�LXR�O�I�UWV�O�k�GKO�UWT^\JjO�PNY;PXLQG,V�PwIxMh$ÞcGKV�I�PwI�PX\J�G,L1[(LNR�OxI�U�V�PXJ�_
G,LN_K\V�PXI�b�Y;ODPQT&UWJI�Pwe�M�I�b�Us]�G,V�I�PXI�PN\KJ}I�b1G5I.\]&I�PNY;PXmWUWOj��R�O�R1G,LNLXM�LX\&[�GKLXLNMS�DGn[(LNR�O�I�U�V�PNJS_z[(V�Pwf
I�UWV�PN\KJ�h��8TST&PXI�PN\KJ�GKL�I�UW[	bSJ�PN�>RSU�Ooe�\KVBI�bSU._KV�\KRS]SPNJS_s\]1UWV�G,I�PN\KJnPNJ�[(LNR�T&U3]�V�\k�G,kSPNLNPNO�I�PQ[jÄ Ë&�(Ç
G,J1Tj_KV	G,]�b&f�I�bSU�\V�U�I�PQ[3ÄX�WÅKÅ,Ç�[�LXR1OxI�U�V�PXJS_^Y;U(I�bS\&TSO�h!��b�U8u5G,V�PNU(IxM;\,e{I�UW[	b�JSPN�>RSU�O�e�\KV�[(LNR�OxI�U�V
e�\KV�YsG5I�PX\J�PQOoT&UWO�[(V�PNk1U�T�PNJnÒZUW[(I�PN\KJzÆ&h
ßq ,¥� 3 ¡�Ð�¥�¦� KÕ�¥�§�Ñ5¨`PQO$I�bSU�]SV�\&[(UWO�O{\,e1U�pZI�V	GK[�I�PXJ�_HGHO�PNY;]SLNU�GKJ�T.[�\KY;]�G[�IcV�UW]SV�UWO�U�J>I�G,I�PN\KJ

\,ecGsTSG,I�GsO�U(IWh��iUWV�Ua�O�PXY;]SLNPN[�PwIxM�PNOBU�PXI�bSUWVoe�V�\KYàI�bSU3]gU�V	O�]gUW[(I�PNuKU`\Ke0GKR&I�\Y;G,I�PQ[`G,J�GKLXM&O�PNO
��O�\�I�b1G5I{G�YsGK[	b�PXJSU�[�G,JD]gU�V�e�\KV�Y¿e�RSV�I�b�U�V�]�V�\&[(U�O�O�PNJS_�U(áj[(PNU�J>I�LNMS��\KV�PwI�PQO�bZRSYsG,JSf�\V�PNU�J>I�U�T
��O�\qI�b�G,IdI�bSU`V�U�]SV�UWO�U�J>I�G,I�PN\KJj\k&I�GKPXJ�UWTjPQO�UWGO�M^I�\;[�\KY;]SV�U�bSUWJ�TtGKJ�T�PXJ>I�R�PwI�PXuU�LNMtG,]S]gUWGKLwf
PNJS_>�(hc��JtI�bSU3[(LNR�O�I�U�V�PNJS_^[�\KJ>I�U�pZIWaSGqIxMZ]SPN[WG,L�TSG,I�G^G,k�O�I�V	GK[(I�PN\KJ�PNOoG;[(\Y;]�GK[(I�T&U�O�[�V�PN]&I�PX\J
\,e8UWGK[	b�[(LNR�OxI�U�V�acR�O�R�G,LNLXM�PNJ~I�U�V�Y;O^\Ke8[(LNR�O�I�U�V^]SV�\,I�\,IxMZ]1U�O.\V.V�U�]SV�UWO�U�J>I	G5I�PNuKUt]�G5I�I�U�V�J�O
O�R�[	byGOdI�bSU3[�U�J>I�V�\KPQT}Ä Í1�(Ç�h
�i\5�àPQOqI�bSUy\KR&I�]SR&Is\,eHG�[�LXR�O�I�UWV�PNJS_}G,LN_K\KV�PXI�bSYâU�u5GKLXR�G,I�U�T�ãä½�b�G,Is[	b1G,V	GK[�I�U�V�PXmWUWO3G

º _K\Z\&T�¼�[�LXR�O�I�UWV�PNJS_�V�U�O�RSLXI�GKJ�T¿G�º ]1\Z\VW¼d\KJSUvãå�BLXL`[(LNR�O�I�UWV�PNJS_�GKLX_\KV�PwI�bSYsOs�oPXLNL�aB�obSUWJ
]SV�UWO�U�J>I�U�T��oPwI�bæTSG,I�GSao]�V�\&T&R�[�Ul[(LNR�O�I�UWV�Osç�V�UW_GKV�T&LNUWO�Os\KeD�ob�U(I�b�U�V�I�bSU}TSG5I	G~[(\JI	G,PNJ
[(LNR�O�I�UWV�O8\KV8JS\,I�hB��e!I�bSU^T�G5I�GtT&\ZUWOH[(\KJ>I	G,PNJl[(LNR�O�I�U�V	OWagO�\KY;U.[�LXR�O�I�UWV�PNJS_yG,LN_K\KV�PXI�bSYsOiYsGvM
\KkSI�G,PNJ�º k1U�I�I�UWVW¼0[(LNR�O�I�UWV�O3I�b�GKJ�\,I�b�U�V	O�hz��bSU�GKO�O�U�O�O�O�Y;UWJI3\KeiGz[(LNR�O�I�U�V�PNJS_z]SV�\&[(UWTSRSV�U¼ O
\KRSI�]SR&I�a&I�b�U�J�a&b�GOoO�UWuKUWV�GKL�e�G[(U(I	O�h�è8JSUDPQO�GK[�I�R�G,LNLNMtG,JyGKO�O�U�O�O�Y;U�J>Id\Ke�I�bSU`TSG5I	GqT&\YsG,PNJ
V	G5I�b�U�VDI�b1G,J�I�b�Ut[(LNR�O�I�U�V�PNJS_zG,LN_K\V�PXI�bSYé]1UWVqO�U^ç�TSG5I	G��obSPN[	b~TS\nJS\,Iq[�\KJ>I�GKPXJ�[�LXR�O�I�UWV�O
O�bS\KRSLQTyJS\,I8k1U3]�V�\&[(U�O�O�UWTykZM�Gs[�LXR1OxI�U�V�PXJS_jGKLX_\KV�PwI�bSY�h���bSUqOxI�R�T&My\,eiÕ(�#ÔZÐ�¥�¢(¦`¥�¢�¨g£K¢�¨gÕ�Ú5a
�obSUWV�UWPXJ.I�bSUoPNJS]SR&I!TSG,I�GHG,V�U�U�pSG,Y;PXJ�UWT.I�\DO�UWUdPXe�I�bSU�V�UdPNOcGKJ>M`Y;UWV�PXI0I�\DGH[�LXR1OxI�U�VcG,J�GKLXM&O�PNO
]SV�PX\V�I�\s\JSU`k1UWPXJ�_j]1UWV�e�\V�Y;U�T�aSPQOiG;V�UWLNG,I�PNuKUWLXMjPNJ�G[�I�PNuKU`V�UWO�UWGKV�[	byG,V�UWG;G,J1T��oPNLNL�JS\KIik1U
[(\J�O�PNT&UWV�U�Tne�RSV�I�b�U�V`PNJlI�bSPNO.O�RSV�uKUWMKh^��bSU;PXJ>I�UWV�U�OxI�UWTlV�U�GKT&UWVHPQODV�U(e�U�V�V�UWTnI�\�Ä Í>êSµ{ËKë5Ç0e�\KV
PNJ&e�\KV�YsG5I�PN\KJ�h
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í �wÔZÐ	¥�¢�¦�´5 5�#§�£,§�¥�Ú�G,J1G,LNMZO�PQO�avkZM3[(\JI�V�GOxI�avPNO�I�bSU�GKO�O�UWO�O�Y;U�J>I$\,e1G8[(LNR�OxI�U�V�PXJ�_B]SV�\&[(UWTSRSV�U¼ O
\KRSI�]SR&I�hcèBe�I�U�J`I�bSPQO{GKJ�G,LNM&O�PQO�R�O�UWO$GiO�]1U�[(PXr1[�[�V�PXI�UWV�PN\KJ`\KeS\K]&I�PXYsGKLXPXIxM�µ5bS\5��UWuKUWVWaWI�bSU�O�Ud[(V�Pwf
I�UWV�PQG`G,V�UiR�O�R�GKLXLNMqGKV�V�PXuUWT;G5IdO�RSkSîxUW[�I�PXuU�LNMKh0�iUWJ�[(UaLNPwI�I�LNUBPNJ;I�bSU8�dGvMq\,e0º _K\KLQT;OxI	G,J�T�G,V	TSO�¼
U(p&PQOxIHPXJ�[(LNR�OxI�U�V�PXJ�_tU(pS[�U�]&IHPXJz�dU�LNLXf�]SV�UWO�[(V�PNk1U�TnO�RSk�T&\Y;GKPXJ1O�hiï!GKLXPQT&PXIxMnGKO�O�U�O�O�Y;U�J>I�O8G,V�U
\KkSîxUW[�I�PXuUnÄ Í&Ü�Ç!G,J�T�GKV�U^]1UWV�e�\V�Y;U�TzI�\zT&U(I�U�V�Y^PNJSU;�obSU�I�bSUWV`I�bSU;\R&I�]SRSI3PNO`Y;U�G,JSPNJS_,e�R�L�h
�ð[(LNR�OxI�U�V�PXJ�_yO�I�V�R�[�I�RSV�U.PQO8u5GKLXPQTzPXe�PXID[WG,JSJ�\,IDV�U�GKO�\KJ�GKkSLXMyb�GvuU.\&[�[�RSV�V�UWTzk>Mn[	b�GKJ�[(U^\KV
GKO8G,JzGKV�I�Pwe�G[�IB\KecGt[(LNR�OxI�U�V�PXJ�_tG,LN_K\V�PXI�bSY�h�½�bSUWJlOxI	G5I�PNO�I�PQ[�GKL{G,]�]SV�\>GK[	bSU�OdI�\y[(LNR�OxI�U�V�PXJ�_
G,V�U3R�O�UWT�a1u5G,LNPQTSG5I�PX\JnPNOHGK[W[(\KY;]SLNPQO�bSU�T�kZMy[WG,V�U(e�RSLNLXMnGK]S]SLNM>PNJS_tO�I�G,I�PQOxI�PN[WG,L{Y^U�I�bS\&TSOHG,J1T
I�U�OxI�PXJ�_lbZMZ]1\KI�bSU�O�U�O�hz��bSUWV�UyG,V�U;I�bSV�U�UtIxMZ]1U�O.\Ke�u5GKLXPQTSG5I�PX\J�O�I�R�T&PNUWOWhl�BJ¹¢�×¥�¢(¦�¨� 5��GOxf
O�UWO�O�Y;U�J>Io\,e0u5G,LNPNTSPwIxMt[�\KY;]�GKV�U�OdI�bSU`V�UW[�\5uKU�V�UWTtOxI�V�R�[(I�RSV�UHI�\jGKJ� DÏg¦�§�Ñ5¦�§�O�I�V�R�[(I�RSV�UKhc�iJ
§�¨�¥�¢�¦�¨g 5��U�p&GKY;PXJ�G,I�PN\KJ}\,eduvGKLXPQT&PXIxMzI�V�PNUWOHI�\�TSU(I�UWV�Y;PNJSUsPXe�I�bSUjOxI�V�R1[�I�R�V�U;PQO`PXJ>I�V�PNJ�O�PN[WG,LNLXM
G,]�]SV�\]SV�PNG,I�Use�\V.I�bSUnTSG5I	GSh��é¦�¢(�X ,¥�§�´5¢qI�U�OxIs[(\Y;]�G,V�UWO3Ix��\}OxI�V�R�[(I�RSV�UWO^G,J1T~Y;UWGO�RSV�UWO
I�b�U�PNVoV�UWLNG,I�PNuKUBY;UWV�PXIWhc��J�TSPN[�UWO�R�O�UWTte�\KVdI�b�PNOo[�\KY;]�G,V�PQO�\JtG,V�UHTSPNO�[(R�O�O�UWT�PXJ�T&U(I	G,PNL�PXJ�Ä ÅÆ&µ
ÍZÜvÇ�aSGKJ�TyG,V�UHJ�\,IiT&PQO�[�R�O�O�UWT�e�RSV�I�b�U�VoPNJ�I�bSPQOo]�G,]gU�V�h
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��bSU�Gvu5GKPXLQG,kSPNLNPwIxM8\,e&O�R�[	b3G�u5GOxI{[�\KLNLXU�[�I�PX\JH\KeS[(LNR�OxI�U�V�PXJ�_iG,LN_K\KV�PXI�bSYsO�PNJDI�bSU�LXPXI�UWV�G,I�RSV�U![�GKJ
UWGO�PNLNMy[�\KJ&e�\RSJ�TlGjR�O�UWVHG,I�I�U�Y;]&I�PNJS_�I�\yO�UWLXU�[�IHGKJlG,LN_K\V�PXI�b�Y¾O�RSPXI�G,k�LXU.e�\KV8I�bSUq]SV�\kSLNU�Y
G5Iib1G,J�T�h���J�Ä ÍKÍKÇ�aSGsO�U(Ii\Ke0GT&Y;PNO�O�PXkSPNLNPwIxMt[�V�PXI�UWV�PQG;T&U(r1JSUWT�kZMlÄ êS��Ç�G,V�UHR1O�U�TtI�\j[(\Y^]1G,V�U
[(LNR�O�I�UWV�PNJS_lGKLX_\KV�PwI�bSYsO�h���bSUWO�U�GT&Y;PNO�O�PXkSPNLNPwIxM�[(V�PwI�U�V�PNGnGKV�Usk1GKO�UWT�\KJ�Èy�����DI�bSUjYsG,J�JSU�V
PNJ}�ob�PN[	b�[(LNR�O�I�U�V	O`G,V�U^e�\KV�Y;UWT�ad��ËK�BI�bSUjOxI�V�R1[�I�R�V�U;\,edI�b�UjTSG5I	GSa�GKJ�T���Ì�DO�U�J1O�PXI�PNuZPwIxMz\Ke
I�b�U�[(LNR�O�I�UWV�PNJS_zI�UW[	bSJ�PN�>RSUtI�\�[	b1G,JS_UWODI�b�G5IsT&\lJ�\,I^G,�gU�[�IqI�bSUyOxI�V�R�[(I�RSV�Ut\KeoI�bSUyTSG5I	GSh
�i\5�dU�uU�V�aoI�b�U�V�U�PQO�JS\�[(V�PwI�PN[WG,LDG,J�GKLXM&O�PNOy\,e^[(LNR�OxI�U�V�PXJ�_�GKLX_\KV�PwI�bSYsO�T&U�G,LNPXJ�_��oPXI�bæI�bSU
PNY^]g\KV�I�GKJ>Io�>RSU�OxI�PX\J�OoO�R�[	bnGKO

õ¶ö �i\5�÷O�b�\KRSLQTjI�bSU3TSG,I�G^k1U`J�\KV�Y;GKLXPNm�U�T�ã�ø
õ¶ö ½�bSPQ[	byO�PNY^PNLQG,V�PwIxMjY;U�GKO�RSV�UDPQOoG,]S]�V�\]SV�PQG5I�UBI�\;R�O�U`PNJnG^_KPNuKU�J�O�PwI�R�G5I�PX\J1ã�ø
õ¶ö �i\5�÷O�b�\KRSLQT�TS\KYsG,PNJ�|ZJS\5�oLNUWTS_KUHk1U`R&I�PXLNPNm�UWT�PNJnG^]�G,V�I�PQ[(RSLQG,Vo[�LXR�O�I�UWV�PNJS_;]SV�\KkSLNU�Yjã�ø
õ¶ö �i\5��[�GKJjG`u5G,V�MqLQG,V�_KUiT�G5I�G`O�U(ID��O�GvMKa>G`Y;PXLNLXPN\KJs]1G5I�I�U�V�J�O	�0k1UH[(LNR�O�I�U�V�UWT;U�áj[(PNU�J>I�LNMSãWø
��bSUWO�U3PQO�O�RSUWOib�GvuKU`Y;\,I�PXu5G,I�UWTyI�bSPQOBO�RSV�uU�Ma�G,J�T�PXI�O8G,PNYùPQOoI�\j]SV�\5uZPNT&U3G;]gU�V	O�]1U�[�I�PNuKU

\KJjI�bSUHOxI	G5I�U8\,e�I�bSU8GKV�I�PNJ�[�LXR1OxI�U�V�PXJS_.Y^U�I�bS\&T&\LX\_KM;G,J�TtG,LN_K\KV�PXI�bSYsOWh�½�PXI�b�O�R�[	btG3]1UWV�f
O�]1U�[�I�PNuKUa>GKJsPXJSe�\KV�Y^U�T;]SV	GK[�I�PwI�PX\JSU�V�O�bS\RSLQT;k1UHG,kSLNU�I�\.[�\KJ&rgT&U�J>I�LNM;GKO�O�U�O�O0I�bSUiI�V�GT&U�\K��O
\,e�T&PX��U�V�U�J>I�I�UW[	bSJSPQ�>RSUWO�G,J�T;R�LwI�PXYsG5I�U�LNM;Y;GK|KUBG.[(\KY;]gU(I�U�J>I�T&U�[(PQO�PN\KJs\JjGDI�U�[	bSJSPQ�R�UB\KV
O�RSPwI�U`\,e{I�UW[	b�JSPN�>RSU�O�I�\;UWY^]�LX\5MjPNJnG^]�G,V�I�PQ[(RSLQG,VoGK]S]SLNPN[WG5I�PN\KJ�h
��bSU�V�U`PNOBJS\j[(LNR�O�I�UWV�PNJS_;I�U�[	bSJSPQ�>RSUDI�b�G,IBPQOiRSJSPNuKUWV�O�G,LNLNMtG,]S]�LXPQ[�GKkSLXU`PNJnRSJ�[�\5uKUWV�PNJS_qI�bSU

u5G,V�PXU�IxMt\KecO�I�V�R�[(I�RSV�UWOB]SV�U�O�UWJ>IiPXJzYqRSLXI�PQT&PXY;UWJ�O�PN\KJ1G,L{T�G5I�GtO�U�I�OWh���\KV8U(pSG,Y;]SLNUKag[(\KJ1O�PQT&U�V
I�b�UqIx�d\,f�T&PNY;U�J�O�PX\J�G,LcTSG,I�GyO�U�I.O�b�\5�oJlPNJ}�$PN_KRSV�U����G>��h;úi\KI`GKLXL![�LXR1OxI�U�V�PXJS_�I�U�[	bSJSPQ�>RSUWO
[�GKJnRSJ�[�\5uKU�V8G,LNL�I�b�Uq[(LNR�O�I�UWV�OB]SV�U�O�UWJ>IBbSU�V�U3�oPXI�bzU��>R�G,L�e�GK[(PNLNPwIxMagkgUW[WG,R�O�U.[�LXR�O�I�UWV�PNJS_tGKLwf
_K\V�PXI�b�Y;O0\Ke�I�UWJ;[�\KJ>I�GKPXJ^PNY^]�LXPQ[(PXI�GKO�O�RSY;]&I�PN\KJ�OcGKk1\R&I![(LNR�O�I�U�V�O�b�GK]1U�\VcY.RSLXI�PN]SLNU(f�[(LNR�OxI�U�V
[(\J&r�_RSV�G,I�PN\KJ�Odk�GO�U�Tt\JtI�bSU3O�PXY;PNLNGKV�PXIxMjY;UWGO�RSV�UWO�GKJ�Ty_KV�\KRS]SPNJS_;[(V�PwI�U�V�PNGqR�O�UWT�h
�iRSYsG,J1OB]gU�V�e�\KV�Y¾[�\KY;]gU(I�PXI�PNuKUWLXM��oPXI�b}G,R&I�\KYsG5I�PN[3[�LXR1OxI�U�V�PXJS_t]SV�\&[�UWT&RSV�UWOBPXJzIx��\tTSPwf

Y;U�J�O�PN\KJ�OWa�kSRSI;Y;\>OxIsV�UWG,L�]SV�\Kk�LXUWY;O;PNJZuK\LXuU�[(LNR�O�I�UWV�PNJS_}PXJ�bSPN_KbSUWVsT&PXY;UWJ�O�PN\KJ1O�h���IsPNO
T&PXáj[(RSLXI;e�\KV;bZRSYsG,J�O.I�\}\Kk&I	G,PNJ�GKJ�PNJI�RSPXI�PNuKUyPXJ>I�UWV�]�V�U�I�G5I�PX\J�\Ke8TSG5I	GzUWY.kgUWTST&U�T�PNJ�G
bSPN_Kb&f�T&PNY;U�J�O�PX\J�G,L&O�]�GK[�UKh$��J^GTST&PXI�PN\KJ�aTSG5I	G8b1G,V	T&LXMDe�\LXLN\5�~I�bSU ö PQT&UWGKLNøHO�I�V�R�[�I�RSV�U�Oo��¢�·¸©·XûbZMZ]1UWV�O�]SbSUWV�PQ[�GKL�aSLNPNJSUWGKV	��O�bS\5�oJ�PXJz�$PN_KRSV�Uj�hd��bSPQOiU�p&]SLNGKPXJ1O�I�bSU.LNGKV�_U`J>R�Y.kgU�Vi\Kec[�LXR1Oxf
I�UWV�PNJS_nG,LN_K\V�PXI�b�Y;OH�obSPQ[	b�[(\KJ>I�PXJZRSU^I�\nGK]S]1U�G,V`PNJ}I�bSU;LNPwI�U�V	G5I�R�V�Uµ�UWG[	b�J�U��»[(LNR�OxI�U�V�PXJ�_
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G,LN_K\V�PXI�b�Y¶]1UWV�e�\V�YsOoO�LXPN_Kb>I�LNMjkgU(I�I�U�ViI�b�GKJtI�bSU`U(p&PQOxI�PXJS_;\JSUWO�\JyG;O�]1U�[(PXr1[`T&PQOxI�V�PNkSR&I�PX\J
\,e0]�G,I�I�UWV�J1O�h
��IBPNOiUWO�O�UWJI�PNGKL�e�\KViI�bSU3R1O�UWVi\,e!Gs[(LNR�O�I�UWV�PNJS_jG,LN_K\V�PXI�b�YàJS\,I8\KJSLNMjI�\sb�GvuKU3G^I�bS\KV�\KRS_b

RSJ�TSU�V	OxI	G,J�T&PNJS_�\,e3I�bSU�]�G,V�I�PQ[(R�LNGKVtI�UW[	bSJSPQ�>RSU}k1UWPXJS_�R&I�PXLNPNm�UWT�a8kSRSInGKLNO�\�I�\�|>J�\5�äI�bSU
T&U�I�G,PNLQO�\Ke�I�bSUHT�G5I�Gq_G,I�bSUWV�PNJS_q]SV�\&[�UWO�OdGKJ�TsI�\qb1GvuKU8O�\KY;UDT&\KYsGKPXJ�U(p&]1UWV�I�PNO�UKµZI�bSUDY;\KV�U
PNJ&e�\KV�YsG5I�PN\KJ;I�bSUBR1O�UWV�b�GO!G,kg\KR&I�I�bSUHTSG5I	G3G5I�b�G,J�T�aKI�bSUBY;\KV�UiLNPX|U�LNM.I�bSUBR1O�UWV!��\RSLQT;k1U
I�\�O�R�[�[�U�UWTlPXJ�GKO�O�UWO�O�PNJS_jPXI�OHI�V�RSU;[(LQGKO�OHOxI�V�R�[(I�RSV�U�Ä Å>ÆvÇ�h3��bSPNO`TS\KYsG,PNJlPNJ&e�\KV�YsG5I�PX\Jl[�GKJ
G,LQO�\tkgUqR�O�UWTlI�\�PXY;]SV�\5uKU.I�bSUs�>R�GKLXPXIxM�\,e!e�U�G5I�R�V�U^U(pZI�V	GK[(I�PN\KJ�a�O�PXY;PNLNGKV�PXIxMn[(\Y^]�R&I�G,I�PN\KJ�a
_KV�\KR�]SPXJ�_�a&G,J�T�[�LXR�O�I�UWVoV�UW]SV�UWO�U�J>I�G,I�PN\KJ�ÄX�WÌÅ5Ç�h
�i]S]SV�\K]�V�PQG5I�UB[(\J�OxI�V�GKPXJ>I	O!\KJ;I�bSUDTSG5I	G3O�\RSV	[(UB[WG,JskgU8PNJ�[(\V�]g\KV	G5I�UWT^PNJI�\qGq[(LNR�OxI�U�V�PXJ�_

]SV�\&[(UWTSRSV�Uhyè8JSUsU�p&GKY;]SLXUs\Ke�I�bSPQO3PQOsÙ^§w×K¥�Ô&¦�¢j¦�¢�Ð�Ñ,�#´W§�¨Z©lÄX�WëÌ5Ç�a��obSUWV�UWPXJ�PXI.PNO.GKO�O�RSY;U�T
I�b1G5IoI�b�UDT�G5I�G;GKV�UDT&V	Gv�oJte�V�\KYýGqY;PwpZI�RSV�U`\Ke$GKJ�RSJ�|>J�\5�oJ�JZRSYqk1UWVo\,e$TSU�J�O�PwI�PXU�O`��\Ke�I�U�J
GKO�O�RSY;UWT�I�\�kgUzY.RSLXI�PNu5G,V�PNG,I�UlþDGKR�O�O�PQG,J1�(h¿��bSUz[(LNR�O�I�U�V�PNJS_�]SV�\KkSLNU�Yÿb�U�V�UnPNO;I�\�PNTSU�J&f
I�PXe�M�I�bSU�JZRSYqk1UWV;\,eBY;PXp>I�RSV�Uy[�\KY;]1\JSU�J>I	OqGKJ�T�I�bSU�]�G,V	G,Y;U(I�U�V	O3\KeBUWG[	b�[(\Y^]g\KJ�U�J>IWh
��bSU}[(\KJ1[(U�]SIt\,e�£¢(¨�Ð	§�¥�Úl[�LXR�O�I�UWV�PNJS_�GKJ�T�G~Y;U�I�bS\&T&\LX\_KM~e�\V�T&U�[(\Y^]g\O�PXI�PN\KJ¿\KeHe�U�G5f
I�R�V�UBO�]�G[(UWOBÄw�vÆvÇ�b�GO�GKLNO�\`k1UWU�JsPNJ�[(\V�]g\KV	G5I�UWT^PNJI�\DI�V	GKT&PXI�PN\KJ1G,L�[�LXR�O�I�UWV�PNJS_3Y;U�I�bS\&T&\LX\_KMKa
MZPXUWLNTSPXJS_sG^I�UW[	bSJSPQ�>RSUHe�\KVoU�p>I�V�G[�I�PXJS_;\5uU�V�LNGK]S]SPNJS_q[�LXR�O�I�UWV�OWh

@ # ���n+ C:9=U[AKF
Ø!uU�J�I�b�\KRS_b�I�bSU�V�UnPQOjG,J�PNJ�[(V�UWGO�PNJS_�PXJ>I�U�V�UWO�IjPXJ�I�bSUzR�O�Un\,e`[(LNR�O�I�U�V�PNJS_�Y;U(I�b�\ZT�OjPNJ
]�G,I�I�UWV�JtV�U�[(\K_JSPXI�PN\KJlÄ¸Ü�Ç�aZPXYsG,_Ui]SV�\&[(UWO�O�PXJS_yÄw�����,ÇgG,J1TsPXJSe�\KV�Y;G,I�PN\KJjV�U(I�V�PNU�u5GKL$ÄX��ÆS�Kµg��Æ,Å,Ç�a
[(LNR�O�I�UWV�PNJS_lb1GKO.GlV�PQ[	b~bSPQO�I�\KV�M}PXJ�\,I�b�U�V;T&PNO�[(PN]SLNPXJ�UWOyÄ Å>ÆvÇdO�R�[	b�GO.k�PX\LX\_KMKa0]�O�M&[	bSPQG5I�V�MKa
]�O�M&[	bS\KLN\K_MKa�GKV�[	b1G,U�\LX\_KMa!_KUW\KLN\K_KMa�_U�\K_V�GK]SbZMKa�GKJ�T�YsG,V�|KU(I�PXJ�_�h÷èBI�bSU�VsI�U�V�YsOsY;\KV�U
\KV^LNUWO�OqO�MZJS\KJZMZY;\KR�O.�oPwI�b�[(LNR�O�I�UWV�PNJS_lPNJ�[�LXR�TSU�Ô&¨�Ð	Ô�Ï�¢�¦�´W§QÐ�¢	£��X¢	 5¦�¨�§�¨Z©�Ä Å>ÆvÇ�a�¨�Ô&Ùs¢(¦�§�Õ	 5�
¥� �×ZÑ5¨�Ñ5Ù^Ú�ÄX�vÜ5Ì,Ç�ac´5¢	Õ(¥�Ñ5¦���Ô� 5¨1¥�§	�� 5¥�§�Ñ5¨~ÄX��Í>Ì5Ç�a�G,J�T��X¢	 5¦�¨1§�¨>©l¡�ÚlÑK¡(Ð�¢(¦�´5 5¥�§�Ñ5¨~ÄX�WÌ>ËvÇ�hq��bSU
r�UWLNT�\KeBO�]1G5I�PQG,LdG,J�GKLXM&O�PNO3\,ei]g\KPNJIq]�G5I�I�U�V�J�OyÄw�vÆ,Ì,Ç�PNO^G,LQO�\nV�UWLNG,I�UWT}I�\�[�LXR�O�I�UWVqGKJ�G,LNM&O�PQO�h
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G,V�U^I�bSUjIx��\ye�UWG,I�RSV�UWODR1O�U�T�a�I�bSU�J���Ëa�b�v¡(�N KÕOcW�HPQODI�bSUjV�U�]SV�UWO�U�J>I�G,I�PN\KJ�\,eoG�kSLNG[	|z\KkSîxUW[�I
�oPXI�bqË���RSJSPXI�O{\,e&��UWPX_b>IWh{��b�Uce�UWG,I�RSV�UWO{[�G,J`kgU�O�RSk�T&PXuZPQT&UWT3PXJ>I�\iI�bSU�e�\KLNLX\5�oPNJS_�IxMZ]1U�O�Ä¸Ü5ë,Ç�È
�x�v��d8R�G,J>I�PXI�G,I�PNuKU8e�UWG,I�RSV�UWOWÈ

��G����\KJ>I�PXJZRS\R�OduvGKLXR�UWO3��¢W·¸©>·Na��dU�PN_Kb>I	�(h
��k1�yF8PNO�[(V�U(I�UHu5GKLXRSU�O`��¢�·¸©·Na1I�b�U`J>R�Y.kgU�Vo\,ec[(\Y;]SR&I�UWV�O	��h
��[W����J>I�UWV�u5G,L�u5GKLXRSU�O`��¢�·¸©·Na�I�bSU3TSRSV�G,I�PN\KJy\,ecG,JyU�uU�J>I	�(h

��Ë��d8R�G,LNPwI	G5I�PXuUBe�U�G5I�R�V�U�O�È
��G��úi\Y;PXJ�GKL�\KVoRSJ�\KV	T&U�V�UWT�a���¢W·¸©>·Nag[�\KLN\KV���h
��k1�nè8V	T&PXJ1G,LS��¢�·¸©>·Na5Y^PNLNPwI	G,V�MBV	G,JS|8\KV��>R�G,LNPXI�G5I�PXuUcU�u5G,LNR�G,I�PN\KJ�O�\KeI�U�Y;]1UWV�G,I�RSV�Ui� ö [(\Z\KLQø\KV ö bS\,I	ø��\KViO�\KRSJ1TtPNJ>I�U�J1O�PXIxM�� ö �>RSPNU(I�ø^\V ö LN\KR�TSø>��hd8R�GKJI�PwI�PNG,I�PNuKUce�U�G5I�RSV�U�O{[WG,J3kgUdY^U�GKO�RSV�UWTD\KJqGiV	G5I�PN\BO�[�GKLXUH���oPXI�bqGiY^U�G,JSPNJS_Ke�RSLZV�U�e�U�V�U�J�[�U

u5G,LNRSUKa1O�R�[	b�GKOdI�U�Y;]gU�V	G5I�R�V�Uv��a&\KVo\J�J�\KY;PXJ1G,L�\Vd\V�TSPXJ�GKL�O�[WG,LNUWOWh
è8JSU`[�G,JnGKLNO�\qR1O�U3O�I�V�R�[�I�RSV�UWTte�UWG5I�RSV�UWO3ÄX�WÌ>ËvÇ��obSPQ[	b�GKV�UHV�U�]SV�UWO�U�J>I�U�T�GOdI�V�U�U�O�a&�obSUWV�U

I�b�Ul]�GKV�UWJIyJS\&T&UlV�U�]�V�U�O�UWJI	OtG�_U�JSUWV�GKLXPNmWG,I�PN\KJ�\,e3PXI�O�[	bSPNLQT�JS\&T&UWOWh¤��\KV�U(pSG,Y;]SLNUKaBG
]�GKV�UWJIoJS\&T&U ö uKUWbSPQ[(LNUWøqY;GvM�k1UqGq_U�JSUWV�GKLXPNmWG,I�PN\KJy\,ec[	bSPNLNT&V�U�J�LQG,kgU�LNUWT ö [WG,V	O�ø�a ö kSR�O�UWO�øSa
ö I�V�R1[	|ZO�øSa{G,J�T ö Y;\KI�\KV	[(M&[�LXU�O�h ø»�SRSV�I�bSUWVWa{I�b�UsJS\&T&U ö [WG,V	O�øy[(\RSLQT�kgUtG�_U�JSUWV�GKLXPNmWG,I�PN\KJ\,ec[�GKV�O�\Ke{I�bSU`IxMZ]gU ö �{\5MK\,I	GKø�a ö �S\V�TSø�a ö \dU�J�mWøSa�¢�¥�Õ(hd�Û_KUWJSU�V	G,LNPXmWUWTtV�UW]SV�U�O�UWJ>I�G5I�PX\J�\Ke]�G,I�I�UWV�J1O�aK[WG,LNLXU�TsÐ�Ú5Ùs¡�Ñ,�#§�ÕDÑK¡3e�¢	Õ(¥�Ð{��GKO{]SV�\K]g\O�UWT3PNJàÄ Í>ËvÇ�hcÒZMZY.kg\KLNPN[�\Kk&îxU�[�I	OcG,V�UdT&U�r�JSU�T
kZMnGsLX\_KPQ[�GKL{[(\J5îxRSJ�[(I�PN\KJz\KecU�uKUWJ>I�OWhB��bSUWO�U.UWuKUWJI	OiLNPXJ�|yu5GKLXRSU�O8GKJ�Tye�UWG,I�RSV�UWO8PNJz�obSPQ[	b
I�b�UBe�U�G5I�R�V�U�O�[�GKJsI�GK|KUi\JSUB\V�Y;\KV�UBu5GKLXRSU�O�GKJ�TjGKLXL�I�bSUH\Kk&îxU�[�I	O�JSUWUWTsJ�\,I�kgUDT&U(r�J�UWTs\J
I�b�U3O�GKY^U`O�U(Ii\Ke�e�UWG,I�RSV�UWOWh
��IDPQOH\,e�I�U�J}uvGKLXR1G,kSLNU.I�\�PNO�\KLQG5I�Uq\JSLXM�I�bSU;Y;\O�IDT&U�O�[�V�PN]&I�PXuU^GKJ�TlT&PQO�[(V�PXY;PNJ�G5I�\KV�M�e�U�G5f

I�R�V�U�O�PNJjI�bSUHPXJS]�R&IiO�U�IWaSG,J1TjR&I�PXLNPXmWUBI�bS\O�U8e�UWG5I�RSV�UWO�U(pS[(LNR�O�PXuU�LNM^PNJ�O�RSk�O�UW�>RSUWJ>I�GKJ�G,LNM&O�PQO�h
�SU�G5I�RSV�U�O�U�LNUW[�I�PX\J.I�UW[	bSJ�PN�>RSU�O{PQT&UWJI�Pwe�M^G8O�RSk�O�U(Ic\Ke�I�b�UdU�p&PNO�I�PNJS_He�UWG,I�RSV�UWO{e�\KVcO�RSk�O�UW�>RSUWJI
R�O�UKa,�ob�PXLNU�e�UWG,I�RSV�U�U�pZI�V	GK[�I�PX\J.I�UW[	bSJ�PN�>RSU�Oc[(\KY;]SRSI�U�JSU���e�UWG,I�RSV�UWO$e�V�\KYÛI�bSU�\KV�PX_PXJ1G,L&O�U�IWh
��J}U�PXI�bSUWV.[�GO�Ua�I�bSUs_\G,L0PQOHI�\�PNY^]�V�\5uU^[�LNGO�O�Pwrg[�G5I�PX\Jl]gU�V�e�\KV�YsG,J�[�U^GKJ�T1Êv\VH[�\KY;]SR&I	G5f
I�PN\KJ1G,LiU�ás[�PXUWJ�[(Mhæ�SU�G5I�RSV�UzO�U�LNUW[(I�PN\KJ�PNOtG���UWLXLXf�U�p&]SLX\V�U�T�I�\K]SPQ[�PXJ�O�I�G,I�PQOxI�PN[WG,Li]�G,I�I�U�V�J
V�UW[(\_KJSPXI�PN\KJ�Ä ÍÅ5Ç�µ�b�\5��UWuKU�V�a&PNJzGj[(LNR�O�I�U�V�PNJS_j[(\JI�U(pZIq��§�·�¢W·Na�LQGK[	|ZPXJ�_;[�LNGO�OiLNGKk1UWLNOie�\KVi]�G,I�f
I�UWV�J1O��(aiI�b�Ule�U�G5I�R�V�U}O�UWLXU�[�I�PN\KJæ]SV�\&[�UWO�OtPQOt\Ke.JSU�[(UWO�O�PwIxMÛ K£"_�ÑWÕyG,J1T¿Y;PX_b>I�PNJ>u\KLNuKUlG
I�V�PQG,LXf�GKJ�TZf�U�V�V�\V�]SV�\&[(U�O�O��obSUWV�U`u5GKV�PN\KR�OoO�RSk�O�U(I	Oo\,e$e�UWG,I�RSV�UWOBG,V�UDO�U�LNUW[(I�U�T�aSI�bSU`V�U�O�R�LwI�PXJS_
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]�G,I�I�UWV�J1O3[(LNR�O�I�U�V�UWT�a$GKJ�T�I�bSUj\R&I�]�R&I.U�u5GKLXR�G,I�U�T�R1O�PNJS_zG�u5G,LNPNTSPwIxM}PXJ1T&U(p�ht��J~[�\KJ>I�V	GKO�IWa
O�\KY;Ui\,e�I�bSUi]g\K]SRSLQG,V�e�UWG,I�RSV�UoU(pZI�V	GK[(I�PN\KJs]SV�\&[(U�O�O�UWOo��¢W·¸©>·Na&]SV�PXJ�[�PX]1G,L�[�\KY;]1\JSU�J>I	O�G,J1G,LNMf
O�PNO`Ä¸ÜZ��Ç���T&\;JS\,IiT&UW]1UWJ�Ty\KJyLNGKk1UWLXU�T�T�G5I�G^G,J1T�[WG,Jyk1U`R�O�UWTyT&PNV�U�[�I�LXMhhgiUWT&R�[(I�PN\KJy\,e{I�bSU
JZRSY.kgU�Vd\,e�e�UWG5I�RSV�UWO�b�GKOdG,JtGTST&PXI�PN\KJ�GKL1kgU�J�U(rSI�a&J�G,Y;U�LNM^I�bSUDG,k�PXLNPwIxM^I�\.]SV�\&T&R�[(U8\KR&I�]SR&I
I�b1G5IB[�GKJ�kgU`uZPNO�R�GKLXLNMjPNJ�O�]gUW[(I�U�T�kZMtG;bZRSYsGKJ�h��#_7cQD/úQ	W3"iA�Q ^�i /yó["�7c>dA$ó(7
ÒZPNJ�[(U}O�PNY;PXLQG,V�PXIxM�PQOte�RSJ�TSGKY^UWJ>I�G,L8I�\�I�b�U�T&U�r�JSPXI�PN\KJæ\Ke.G�[�LXR�O�I�UWVWa8G~Y;UWGO�RSV�Uz\Ke`I�bSU
O�PXY;PNLNGKV�PXIxM�kgU(Ix�dU�UWJnIx�d\s]�G5I�I�U�V�J�OHT&V	Gv�oJ�e�V�\KY¾I�bSUqO�G,Y;U`e�U�G5I�R�V�U^O�]�G[(U3PQOiU�O�O�U�J>I�PNGKL�I�\
Y;\O�IB[(LNR�O�I�U�V�PNJS_;]SV�\&[�UWT&RSV�UWOWhh\�U�[�GKR�O�UD\Ke{I�bSU`u5G,V�PXU�IxMj\,e{e�UWG5I�RSV�UDIxM>]gUWOoGKJ�T�O�[WG,LNUWOWa>I�bSU
T&PQOxI	G,J�[�UjY;UWGO�RSV�Uz��\V3Y;UWGO�RSV�UWO	�HY.R1OxI.kgU�[	b�\O�U�J�[�GKV�U�e�RSLXLNMKhy��IqPQO3Y;\>OxI.[�\KY;Y;\KJ�I�\
[�GKLN[�RSLQG5I�U.I�bSUn£5§QÐ	Ð�§�Ù^§��X 5¦�§�¥�ÚqkgU(Ix�dU�UWJnIx�d\t]�G,I�I�UWV�J1OBR�O�PNJS_�G�T&PNO�I�GKJ�[(UqY;UWGKO�RSV�UqT&U�r�JSU�T
\KJ�I�bSU3e�U�G5I�RSV�UqO�]�G[(Uhd½}U.�oPNLNL�e�\&[(R1Oi\KJ�I�bSU.�dU�LNLXf�|ZJS\5�oJnT&PQOxI	G,J�[�U3Y;UWGO�RSV�UWOiR�O�U�Tye�\KV
]�G,I�I�UWV�J1O��obS\O�UHe�UWG5I�RSV�UWOoG,V�U`G,LNL�[(\JI�PXJZRS\R�OWh
��bSU`Y;\O�I�]g\K]�RSLNGKVoY;U(I�V�PQ[He�\KVi[(\J>I�PNJ>R�\KR�O�e�UWG,I�RSV�UWO�PQO�I�bSU2jdÔ�Õ��#§�£K¢	 5¨�£5§QÐ�¥� 5¨�Õ�¢
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�obSPQ[	b�PNOoG;O�]1U�[(PQG,L�[�GO�Us�xw.�DËK��\Ke{I�bSUA9nPNJS|K\5�iO�|ZPgY;U�I�V�PN[
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��t y �vuq� ! r � R u�yZ�
��bSU`Ø!R1[(LNPNT&U�G,J�T&PQOxI	G,J�[�UHb1GKOoG,JyPNJI�RSPXI�PNuKU3G,]�]1U�G,L�GKO�PXIiPNOo[�\KY;Y;\KJSLNMjR�O�UWTtI�\;UWuvGKLXR1G5I�U
I�b�U^]�V�\vp&PNY^PXIxM�\,e�\k&îxUW[(I�OHPNJlIx�d\�\VBI�bSV�U�U(f�T&PNY;U�J�O�PX\J�G,L0O�]�GK[�UKh3��I`�d\KV�|ZO8�dU�LNL$�ob�U�J�G
TSG,I�G;O�U�Iob�GKO ö [(\KY;]�G[�I	ø.\V ö PNO�\KLQG5I�UWTSø^[(LNR�O�I�UWV�ODÄX��Ë,Å,Ç�hc��bSU`T&V	Gv�ok�G[	|qI�\jT&PNV�U�[�IoR�O�UH\KeI�b�U|9nPNJS|K\5�iO�|ZP&Y^U�I�V�PN[WOcPQOcI�b�UoI�UWJ�T&U�J1[(M.\Ke�I�bSUiLQG,V�_KU�OxI�f�O�[�GKLXU�T`e�U�G5I�R�V�U�I�\3T&\KY;PNJ�G5I�U�I�bSU
\,I�bSU�V	OWhdÒZ\LXR&I�PX\J�O�I�\;I�bSPQOi]SV�\Kk�LXUWYýPNJ�[(LNR�T&U3J�\KV�Y;GKLXPNmWG,I�PN\KJy\,e$I�bSUq[(\KJ>I�PXJZRS\R�Ode�UWG,I�RSV�UWO
��I�\lGn[(\Y;Y^\J�V�GKJS_KUs\V`uvGKV�PQG,J1[(U��H\V3\,I�bSU�V.��UWPX_bI�PXJ�_zO�[	bSUWY;UWOWh~}�PNJSU�G,V.[�\KV�V�UWLNG,I�PN\KJ
G,Y;\JS_ze�U�G5I�R�V�U�Oq[WG,J�GKLNO�\�T&PQO�I�\KV�IsT&PNO�I�GKJ�[(U�Y;UWGKO�RSV�UWOWµ!I�bSPNO;T&PQO�I�\KV�I�PN\KJ�[�G,J�k1UnG,LNLNU�uZPwf
G5I�UWTlk>MnGK]S]SLNM>PNJS_yGt�obSPXI�UWJSPNJS_tI�V�GKJ�O�e�\KV�Y;G,I�PN\KJ�I�\tI�bSU^T�G5I�Gt\KVHkZMyR1O�PNJS_�I�bSU;O��>R�GKV�U�T9zGKb�G,LQG,JS\kSPQOdTSPNO�I�GKJ�[(U �Z�}�3�,!F����R���� �3�,! r ��Rv���|� � ���,! r ��R��F�U�
�obSUWV�UDI�bSU.]�G,I�I�U�V�J�O��,!�GKJ�T:��R.G,V�U3GKO�O�R�Y^U�TyI�\jkgU3V�\5�¹uUW[(I�\KV	OWaSG,J�T��æPQOoI�b�U.O�GKY;]SLXU
[(\5u5GKV�PQG,J�[�U0Y;G,I�V�PwpH\,eZI�b�U!]�G5I�I�UWV�J�O�\KV�I�bSU!|ZJS\5�oJ`[(\5u5GKV�PQG,J�[�U0Y;G,I�V�PwpD\,eZI�bSU!]�G,I�I�UWV�J`_U�J&f
U�V	G5I�PX\J.]SV�\&[(U�O�OWµ������FJ	�
J �0GO�O�PN_KJ�O0T&PX�gUWV�UWJ>I0�dU�PN_Kb>I	O�I�\`T&Pw��U�V�U�J>Ice�U�G5I�R�V�U�O{k1GKO�UWTq\KJqI�bSUWPXV
u5G,V�PNGKJ�[(U�O�G,J�T�]�G,PNV��oPNO�U8LNPNJSUWGKVi[(\KV�V�U�LQG5I�PN\KJ1O�h$�iU�V�UKa�PwIoPQO�PXY;]SLNPN[�PwI�LXMyGKO�O�R�Y^U�TjI�b�G5IB[�LNGO�O
[(\J�T&PXI�PN\KJ�GKL$TSU�J�O�PwI�PXU�ODG,V�U.RSJSPNY;\&TSG,LcG,J1Tl[	b�GKV�G[�I�UWV�PNm�U�T�kZMnY.RSLXI�PQT&PNY^UWJ�O�PX\J�G,LcO�]SV�U�GKT�a
§�·�¢�·�I�b�G5IsI�bSUzT&U�J1O�PXI�PNUWOsGKV�U�Y.R�LwI�PXu5G,V�PQG5I�UzþDGKR�O�O�PQG,J�h���bSUnV�U�_KR�LNGKV�PNm�U�T"9zG,b1G,LQG,JS\kSPNO
T&PQOxI	G,J�[�UB��GKO�R�O�UWTjPNJ�ÄX��ËKÅ5Ç1I�\^U(pZI�V	GK[(I�bZMZ]1UWV�UWLXLNPX]1O�\PNTSGKL1[�LXR�O�I�UWV�OWh�goUW[�U�J>I�LNMKa&O�U�uU�V	G,L�V�U(f
O�UWG,V	[	bSUWV�O�Ä Å��Sµ>Íë,Ç�b�GvuUoR�O�U�TqI�bSUH�BG,R1O�T&\V��yT&PNO�I�GKJ�[(UoPNJtGD]g\KPNJ>I�O�U�I�YsG5I	[	bSPXJ�_3[(\KJ>I�U(pZIWh
ÒZ\KY;U;[(LNR�OxI�U�V�PXJ�_yGKLX_\KV�PwI�bSYsOB�d\KV�|n\KJ}GtYsG5I�V�PXpz\,ed]SV�\vpZPNY;PwIxM�u5G,LNRSU�O8PNJ�O�I�U�GKT�\,e�\J

I�b�UB\KV�PN_KPNJ�G,LS]1G5I�I�U�V�JtO�U(IWh0��IdPNO�R�O�U(e�RSLgPXJ�O�R�[	b�O�PXI�R�G,I�PN\KJ�O!I�\q]SV�U�[(\Y^]�R&I�UBGKLXL1I�b�U +��	+ � �F�k
]�GKPXV��oPNO�UoT&PQOxI	G,J�[�UouvGKLXR�UWO0e�\V0I�bSU�5y]�G,I�I�UWV�J1OcG,J�T;O�I�\KV�UdI�bSUWY¤PNJsGs��O�MZY^Y;U�I�V�PN[��$Y;G,I�V�Pwp�h
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��\KY;]SR&I	G5I�PN\KJ�\,e0T&PNO�I�GKJ�[(U�Odk1U�Ix��UWU�Jt]1G5I�I�U�V�J�Od�oPwI�byO�\KY;UH\KVoG,LNLge�UWG,I�RSV�UWOdkgU�PNJS_qJ�\KJ&f
[(\J>I�PNJ>R�\KR�OBPNOH]SV�\KkSLNU�YsG,I�PQ[3O�PNJ�[�U.I�bSUqT&PX��U�V�U�J>I8IxMZ]gUWO8\,e!e�U�G5I�RSV�U�O8GKV�U.JS\,ID[(\KY;]�GKV�GKkSLNU
G,J1T���GKOqG,J�U(pZI�V�U�Y;UsU�p&GKY;]SLXUv�8I�bSUtJS\,I�PX\J}\Keo]SV�\vp&PNY;PwIxMzPQO3U��gU�[�I�PXuU�LNMlkSPNJ�G,V�M>f�u5GKLXRSU�T
e�\KV�JS\KY;PNJ�G,LXf�O�[�GKLXU�Tqe�UWG5I�RSV�UWOWh$úB\KJSU�I�bSUWLXU�O�OWaK]SV	GK[(I�PXI�PN\KJSUWV�Oo��UWO�]1U�[(PQG,LNLXMqI�b�\O�UoPXJsYsGK[	b�PXJSU
LNUWG,V�JSPNJS_�a��obSU�V�U3Y;Pwp&U�TZf�IxMZ]gU`]�G5I�I�UWV�J�O8G,V�U3[(\Y^Y;\J1��b�GvuUDTSU�uKUWLX\]1U�T�]SV�\vpZPNY;PwIxM�Y;UWG5f
O�RSV�U�O!e�\V�bSU(I�U�V�\K_KUWJSU�\R�OcIxMZ]gUD]�G5I�I�U�V�J�OWh$�÷V�UW[�U�J>IdU�pSG,Y;]SLNUBPQOHÄX�WÅ>ÆvÇ�a�ob�PN[	by]SV�\K]g\O�UWO�G
[(\Y.kSPNJ�G,I�PN\KJ;\,e�G`Y;\&T&PXr�UWT�9nPNJS|\5�iO�|ZPSY;U(I�V�PQ[�e�\V�[(\JI�PXJZRS\R�O0e�U�G5I�R�V�U�O�G,J1TsG`T&PNO�I�GKJ�[(U
k�GO�U�TD\KJ3[(\RSJ>I�O���]g\K]SRSLQG5I�PX\J1��e�\V�JS\Y;PXJ�GKLG,I�I�V�PNkSR&I�U�O�h$��u5G,V�PXU�IxM8\Ke&\,I�b�U�V�Y;U�I�V�PN[WO�b�GvuU
kgU�U�JsV�U�]g\KV�I�U�T^PXJzÄ Í��µÅS��ÇSe�\KV�[(\KY;]SRSI�PNJS_`I�b�UBO�PNY;PXLQG,V�PXIxM3k1U�Ix��UWU�Js]�G,I�I�U�V�J�OcV�U�]SV�UWO�U�J>I�U�T
R�O�PXJ�_;�>R�GKJ>I�PXI�G5I�PXuU`GKO��dU�LNL�GKOo�>R�G,LNPXI�G5I�PXuUHe�UWG5I�RSV�UWOWh
ÞcG5I�I�U�V�J�O.[WG,J�GKLNO�\zkgU�V�U�]�V�U�O�UWJI�UWT�R�O�PNJS_�O�I�V�PXJ�_l\KVqI�V�U�UyOxI�V�R1[�I�R�V�U�OtÄX�K��Ë5Ç�h�Ò>I�V�PNJS_O

G,V�UiR�O�UWTtPXJ�O�MZJ>I�G[�I�PQ[B[�LXR1OxI�U�V�PXJS_yÄ êÅ5Ç�h0Ò&U�uKUWV�GKL�Y;UWGO�R�V�U�O!\,e�O�PNY^PNLQG,V�PwIxM;kgU(Ix�dU�U�J�OxI�V�PNJS_O
G,V�UnT&UWO�[(V�PNk1U�T�PNJÛÄw�WÍ,Ç�h¿� _K\Z\&T�O�RSY;YsG,V�M~\KeDO�PXY;PNLNGKV�PXIxM~Y;UWGO�R�V�U�O;k1U�Ix��UWU�J�I�V�U�U�O;PNO
_KPNuKUWJ�kZM�Ä Ëa�N�5Ç�h��ù[(\Y^]1G,V�PNO�\KJ}\,eBO�MZJI	GK[(I�PQ[jG,J�T�O�I�G,I�PQOxI�PN[WG,LdG,]S]SV�\G[	bSUWOHe�\V.]�G,I�I�U�V�J
V�UW[(\_KJSPXI�PN\KJ�R1O�PNJS_�O�U�uU�V	G,L�[�V�PXI�UWV�PQGn��GKO.]SV�U�O�UWJ>I�UWT~PXJ ÄX�Wë��(Ç�G,J�T�I�bSU�[(\KJ1[(LNR�O�PN\KJ���GKO
I�b1G5I8O�MZJI	GK[(I�PQ[8Y;U�I�bS\&TSO8G,V�UHPNJ&e�UWV�PN\KViPNJ�U�uU�V�MtGKO�]1U�[�I�h���bSUWV�U�e�\KV�UKaS�dU3T&\sJS\KIB[(\KJ1O�PQT&U�V
O�M>J>I	GK[�I�PN[HY;U(I�bS\&TSO�e�RSV�I�b�U�VoPNJ�I�bSPQOo]�G,]gU�V�h
��bSU�V�UqGKV�U.O�\KY;U^T&PNO�I�GKJ�[(UqY;UWGKO�RSV�UWO8V�UW]1\V�I�UWT�PNJzI�bSUqLNPXI�U�V	G5I�RSV�U�Ä¸ÜKÜZµ0���ÆvÇ{I�b�G,I8I	G,|U

PNJI�\lGK[W[(\RSJ>I3I�bSU�U(��UW[(Iq\,eBO�RSV�V�\RSJ�T&PNJS_n\V.JSUWPX_b>kg\KV�PNJS_n]1\PXJ>I	O�hl��b�UWO�UtO�R�V�V�\KRSJ1T&PXJ�_
]g\KPNJI	OqGKV�U�[�G,LNLNUWTæÕ	Ñ5¨1¥�¢�×¥�PNJæÄX�WÌË5Ç�h���bSUyO�PNY^PNLQG,V�PwIxM}k1U�Ix��UWU�J�Ix�d\z]g\KPNJ>I�O2�,!8GKJ�TG��Ra
_KPNuKUWJtI�bSPQOi[(\JI�U(pZIWa&PQO�_KPNuKUWJ�kZMq�

���,!M�F��R�����Q0���,!��F��R����{�q�
�obSUWV�U���PQOHI�b�U;[�\KJ>I�U�pZIs��I�bSUsO�U(I`\,e�O�R�V�V�\KRSJ1T&PXJ�_t]g\KPNJI	O��(hsè8J�UqY;U(I�V�PQ[;T&U(r1JSUWT�R�O�PXJS_
[(\J>I�U(pZIdPNO!I�bSU^ÙqÔ&¥�Ô� 5�1¨g¢�§w©�_�¡	Ñ5¦3£5§QÐ�¥� 5¨gÕ	¢8�39zú8FH�(a&]SV�\K]g\O�UWT;PNJlÄ ÜÜ�Ç�aK�obSPQ[	bjPQO�_PXuU�JskZM���#�z�3�,!*����Rv�������~���,!��F��R����1�#�~�3��R��F�,!��q�
�obSUWV�U��#�����,!��F��R��cPQOcI�bSUiJSUWPX_bZk1\V!JZRSY.kgU�V!\Ke���Ro�oPXI�btV�U�O�]gUW[(I!I�\��,!�hc�{PN_KR�V�U�OcÍ.G,J1T;Æ
_KPNuKUnGKJ�U�p&GKY;]SLXUh���J��{PN_KR�V�UnÍ1a�I�bSUnJSUWGKV�U�OxIsJSUWPX_bZk1\V^\KeD�äPQO�\Ha�GKJ�T�\H¼ OsJSU�G,V�UWO�I
JSUWPX_b>kg\KVoPQOi�.h1ÒZ\�a��#�~�3� ���^���<�#�~�3�0���H�U� �DGKJ�T�I�bSU29zúBF k1U�Ix��UWU�Jn�ÛG,J�T:\æPNO
Ë&hq�i\5�dU�uKUWVWa.�#�~�����O�`���ý�.kSRSI����~���I�M�q���ðËSa�G,J�TzI�bSUWV�U�e�\KV�U����#�l�3���O�`�|�¤Ìb�
�$PX_RSV�U8Æ`��GKO�\Kk&I	G,PNJSUWT;e�V�\KY¶�$PN_KRSV�UiÍ.kZMsGKT�T&PXJ�_`I�bSV�U�U8JSU��æ]1\PXJ>I�OdFqa>ØBa>GKJ�Tj�dh>úB\5����#�z�����O�`�2�ùÌ~��GO3kgU(e�\V�Uv��a0kSR&I����#�z���A���^� �äÆ&hz��b�U09zúBF¾kgU(Ix�dU�UWJ~�ýG,J1T\Éb�GO8PNJ�[�V�U�GKO�UWTzkZMnPNJ>I�V�\ZTSR�[(PNJS_�GKTST&PXI�PN\KJ1G,L0]1\PXJ>I	O�a�UWuKU�JlI�bS\RS_Kb}�»G,J�TP\Ûb�GvuKUqJS\,I
Y;\5uKU�T�h$��b�U�9zú8FÉPNO�JS\,I�G3Y;U(I�V�PQ[.��PwIoT&\ZUWO�JS\KIdO�G5I�PQO�e�MqI�bSU8I�V�PNGKJS_KLNUiPNJSUW�>R�GKLXPXIxMnÄ Ë����5Ç���h
��J�O�]�PwI�Us\,edI�bSPQO�a 9zúBFýb�GKODkgU�UWJ�O�R�[W[(U�O�O�e�RSLNLXM}G,]S]SLNPNUWT}PXJ�O�U�uU�V	G,Lc[(LNR�O�I�U�V�PNJS_nG,]S]SLNPQ[�G5f
I�PN\KJ1O`Ä Ü,ë5Ç�h!��bSPNO�\k�O�U�V�uvG,I�PN\KJyO�RS]�]1\V�I	O�I�bSU`uZPNU��o]g\KPNJ>IdI�b�G5IoI�bSU3T&PQO�O�PNY^PNLQG,V�PwIxMtTS\>U�O�JS\,I
JSUWUWT�I�\;kgU3GqY;U�I�V�PN[Kh
½}G,I�G,J1G,kgUK¼ OdI�bSUW\KV�U�Yà\Ke{I�bSU`RS_KLNMtT&R1[	|>LNPNJS_nÄw��ÅËvÇ�O�I�G,I�UWOWÈ
��J�O�\,e�G,V0GKO{�dU�R�O�U�Gor�JSPXI�UoO�U(I0\,e�]�V�U�T&PN[WG5I�UWO�I�b�G,I0GKV�Ud[�G,]1G,kSLNU�\Ke1T&PQOxI�PXJS_RSPQO�b&f
PXJ�_^GKJ>M^Ix�d\q\k&îxUW[(I�Od[(\J�O�PQT&UWV�U�T�a>I�bSUHJZRSY.kgU�V�\,e{]SV�U�T&PQ[�G5I�UWOdO�b1G,V�UWTjkZMsG,JZM
Ix��\sO�R�[	by\Kk&îxU�[�I�O�PQOi[�\KJ�O�I�GKJI�a&PXJ1T&U�]gU�J�TSU�J>Ii\,e$I�bSU3[	b�\KPQ[(UD\,e$\Kk&îxU�[�I�OWh

��bSPNO0PNY;]SLNPXU�O0I�b�G,IcPwI!PQO0]1\>O�O�PNkSLXUdI�\HYsGK|KUoG,JZMDIx�d\DGKV�k�PwI�V�GKV�MD]�G,I�I�UWV�J1O0UW�>R�G,LNLNM.O�PNY;PXLQG,V
kZM�U�J�[�\ZTSPXJS_tI�bSUWY �oPwI�b�G�O�R&áj[�PXUWJI�LXM�LQG,V�_KU3JZRSYqk1UWV8\Ke!e�UWG,I�RSV�UWOWh8�8ODGt[(\J�O�UW�>RSU�J1[(UKa
G,JZMBIx��\iGKV�kSPXI�V	G,V�Mo]�G,I�I�UWV�J1O�G,V�U0UW�>R�GKLXLNM8O�PXY;PNLNGKVWa�RSJSLNUWO�O��dU!R�O�U!O�\Y;U!GKTST&PXI�PN\KJ1G,LKT&\YsG,PNJ
PNJ&e�\KV�YsG5I�PN\KJ�h0��\KVoU�p&GKY;]SLXUa&PXJyI�bSU3[�GO�UH\,ec[(\J�[(UW]&I�R�GKL�[(LNR�O�I�U�V�PNJS_nÄw��ÌËvÇ�a>I�bSU3O�PNY^PNLQG,V�PwIxM
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ä(jel*�3Õ;� acwTk*s=h:oqgGd3tEb�fPje|_jebutEiGj g���z,h�g��Mh=h=k�oBwTjekXgPf��
kgU(Ix�dU�U�J:� ! GKJ�T6� R PQOoT&U(r1JSUWT�GKO�

�3�,!F����R����<Q0�3�,!F����R��*¡��F�{�K�
�obSUWV�U�¡�PQO3G�O�U(I3\,e�]SV�U(f�T&U(r1JSUWT}[(\J�[(UW]&I�OWhj��bSPQO`JS\,I�PX\J�PNODPNLXLNR�O�I�V	G5I�UWT}�oPwI�b}I�bSUjb�U�LN]
\,eD�$PX_RSV�U�êSh��iUWV�Ua!I�b�U�Ø�R�[(LNPQT&UWGKJ�T&PQO�I�G,J1[(Uyk1U�Ix��UWU�J�]1\PXJ>I�Os�äGKJ�T�\àPNO^LNUWO�O^I�b�GKJ
I�b1G5I`k1U�Ix��UWU�J8\ G,J1T��8h��B\5��UWuKU�V�a�\ G,J1T�� [�G,J}kgU^uZPNU��dUWT}GKO ö Y;\V�U;O�PNY;PXLQG,V	øtI�b�GKJ� G,J1T�\ýk1U�[�G,R1O�U�\ýGKJ�T��¶kgU�LN\KJS_}I�\�I�bSUzO�G,Y;Uz[(\J�[(UW]&Iz��U�LNLNPX]�O�U��;GKJ�T��äk1UWLX\JS_O
I�\nGyT&PX�gUWV�UWJI`[(\J�[(UW]&Ij��V�UW[(I�G,J�_KLNU���hq��bSUs[(\KJ1[(U�]SI�R�GKL0O�PNY^PNLQG,V�PwIxMnY;UWGO�R�V�U^PNO8I�bSU;Y^\>OxI
_KUWJSU�V	G,L�O�PXY;PNLNGKV�PXIxM;Y^U�GKO�RSV�UKh$½�U`T&PQO�[�R�O�OdO�U�uU�V	G,L1]SV�GK_KYsG5I�PN[BPNO�O�RSUWOdGKO�O�\&[�PNG,I�UWTj�oPwI�b�PXI�O
R�O�UDPXJzÒZU�[�I�PN\KJzÆShX��Kh�Z#iE�W�>�7�^8ó�A�Q%J�¢ ^8ó�E��LJ�QS£�>�ó(7
F8Pw��U�V�U�J>IBG,]�]SV�\>GK[	bSU�O!I�\s[(LNR�OxI�U�V�PXJ�_;T�G5I�G;[WG,Jyk1U3T&U�O�[�V�PNkgUWTy�oPwI�byI�bSUDbSUWLX]�\,e$I�b�U`bSPXUWV�f
G,V	[	bZM^O�bS\5�oJjPNJt�$PN_KRSV�UDÜj��\,I�bSU�VdI	G5p&\KJS\Y;U(I�V�PQ[oV�UW]SV�UWO�U�J>I�G,I�PN\KJ�Oc\Ke{[(LNR�O�I�UWV�PNJS_.Y;U�I�bS\&TZf
\KLN\K_M�GKV�U`]g\O�O�PNkSLNUKµg\KRSV	OoPQOik�GO�U�Ty\KJ�I�b�UqT&PQO�[�R�O�O�PN\KJ�PNJ�Ä Å>ÆvÇ���ho�dIiI�bSU3I�\K]nLNU�uKUWL�a�I�bSUWV�U
PQO�G3T&PQO�I�PNJ�[�I�PX\Jsk1U�Ix��UWU�JjbSPNU�V	G,V	[	bSPQ[�GKLSG,J�T;]�GKV�I�PwI�PX\J�G,L1G,]S]SV�\G[	bSUWOo��bSPNU�V	G,V	[	bSPN[WG,LSY;U�I�b&f
\&TSOH]SV�\ZTSR�[(U;GtJ�UWO�I�UWT�O�UWV�PNUWOH\Ke�]�G,V�I�PXI�PN\KJ1O�a��obSPNLNUq]�GKV�I�PwI�PX\J�G,L0Y;U(I�bS\&TSOH]SV�\ZTSR�[(U^\KJSLNM
\KJ�U���h3��b�UqI	G5p&\KJ�\KY.M�O�bS\5�oJlPNJ��$PN_KRSV�UsÜjY.R1OxIDk1U;O�RS]S]SLNU�Y;U�J>I�UWT�k>MzGyT&PQO�[�R�O�O�PN\KJz\Ke
[(V�\O�O�f�[�R&I�I�PXJS_�PNO�O�RSUWOqI�b1G5IsYsGvM¿��PNJ�]SV�PNJ�[(PN]SLNU��^G5��UW[(IsGKLXLo\KeiI�b�U�TSPw��U�V�U�J>IjG,]S]�V�\>GK[	bSU�O
V�U�_GKV�TSLXU�O�O�\,e$I�bSUWPXVo]�LNG[(U�Y;UWJIiPNJyI�bSUDI	G5p&\KJ�\KY.Mh

õ �i_K_LX\Y;U�V	G5I�PNuKU�´WÐ�·»T&PNu>PQO�PXuUKÈ���bSPQO�GO�]gUW[(I�V�U�LQG5I�U�OjI�\�GKLX_\KV�PwI�bSY;PN[nO�I�V�R�[�I�RSV�U�G,J1T
\K]gU�V	G5I�PN\KJ�h��iJ�G,__KLN\KY;U�V	G5I�PXuUtG,]�]SV�\>GK[	b~kgU�_PXJ1O;�oPwI�b�U�GK[	b�]1G5I�I�U�V�J�PNJ�G�T&PQO�I�PNJ�[�I
��O�PXJS_LXU�I�\J1��[�LXR1OxI�U�V�G,J�TjO�R�[W[(UWO�O�PXuU�LNM^Y;UWV�_UWO�[�LXR1OxI�U�V	O!I�\K_KU�I�bSUWV�R�JI�PXL�GqOxI�\K]S]SPNJS_;[(V�Pwf
I�U�V�PN\KJ�PNOBO�G,I�PQOxr�U�T�h�� T&PNu>PQO�PXuUHY;U�I�bS\&TnkgU�_PXJ�Oi�oPwI�bzG,LNL�]�G5I�I�UWV�J�OiPXJzGsO�PXJ�_KLNU3[(LNR�OxI�U�V
G,J�T�]1UWV�e�\V�YsOoO�]SLNPwI�I�PNJS_sRSJ>I�PNL�G;OxI�\K]S]�PXJS_j[�V�PXI�UWV�PN\KJ�PNOiY^U�IWh

õ 9n\KJS\KI�bSU�I�PQ[^´�Ð�·c]g\KLNM>I�bSU�I�PQ[,È!��bSPQOoGKO�]gUW[�IoV�U�LQG5I�UWO�I�\qI�bSU3O�UW�>RSUWJ>I�PQG,L�\KVoO�PXYqRSLwI	G,JSUW\KR�OR�O�Ut\,e�e�UWG,I�RSV�UWO.PXJ�I�bSUt[(LNR�O�I�UWV�PNJS_z]SV�\&[(U�O�OWh69z\O�IqG,LN_K\V�PXI�bSYsO3GKV�Us]g\KLNM>I�bSU�I�PQ[,µcI�b�G5I
PNOWadGKLXLde�U�G5I�R�V�U�O;U�J>I�UWVsPXJ>I�\}I�bSUn[(\KY;]SRSI�G5I�PX\J�\KeHT&PQO�I�G,J1[(UWO;kgU(Ix�dU�UWJ�]1G5I�I�U�V�J�OWa�G,J1T
T&UW[�PNO�PX\J�OoG,V�UDk�GKO�UWT�\KJ�I�b�\O�UDTSPNO�I�GKJ�[(U�O�h!�ÛO�PXY;]SLNU`Y;\KJS\KI�bSU�I�PQ[DG,LN_K\KV�PXI�bSYàV�U�]g\KV�I�U�T
PXJæÄ¸Ü�Ç�[(\J�O�PQT&UWV�ODe�U�G5I�RSV�U�O.O�UW�>RSUWJI�PNGKLXLNM�I�\lT&PNuZPNTSUjI�b�Uj_KPNuKUWJ~[(\KLNLNUW[�I�PX\J�\,eo]�G,I�I�UWV�J1O�h
��bSPNO.PNO.PXLNLNR�OxI�V�G,I�U�T�PXJ��$PN_KRSV�Utë�h��BU�V�UKa$I�b�Ut[(\LXLNUW[(I�PN\KJ�PQO.T&PNuZPNT&U�T�PNJI�\nIx�d\n_KV�\KRS]�O
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ä(jel*�3÷;�	õVwTk;wEgGm*h�gPjes&o*tEiPgPj gGjewTk3tEb6s:bed;fPgPh:iPjek*l*�

R�O�PNJS_;e�U�G5I�R�V�U����5µ�I�bSU`uU�V�I�PQ[�G,L�kSV�\|KUWJ�LNPXJ�U`ï PNOoI�bSU.O�U�]1G,V	G5I�PNJS_;LNPXJSUh�Ø�GK[	b�\,e$I�bSU�O�U
[(LNR�OxI�U�V	O;PNOse�RSV�I�bSU�V�T&PXuZPQT&UWT�PNJ�T&UW]1UWJ�T&U�J>I�LXM�R�O�PNJS_�e�U�G5I�R�V�U:� k a�GKOjT&UW]SPQ[�I�U�T�k>M~I�bSU
kSV�\|KUWJ¿LXPNJSU�O~¤��lG,J�T�¤ k hà��bSU}Y;G,îx\KV�]SV�\kSLNU�Y �oPXI�b¿I�bSPQOyGKLX_\KV�PwI�bSY PNOtI�b1G5I�PwI
_KU�J�U�V	G5I�U�O^Ë � [(LNR�OxI�U�V	O.�ob�U�V�U6�}PQO.I�bSU�T&PXY;UWJ�O�PN\KJ1G,LNPwIxM�\KeiI�bSUy]�G,I�I�UWV�J1O�h~��\KV^LNGKV�_U
uvGKLXR�UWO3\Ke����3��¥ä�
�N��PQO`IxMZ]SPQ[�GKL�PNJ~PNJ&e�\KV�YsG5I�PN\KJ�V�U(I�V�PNU�u5G,L�G,]S]SLNPQ[�G5I�PX\J�OtÄX��ÆKÅ5Ç���a�I�bSU
J>R�Y.kgU�V.\Ke�[�LXR1OxI�U�V	O3_KUWJSU�V	G5I�UWT�kZMlI�bSPNOqG,LN_K\V�PXI�bSY PNOqO�\nLQG,V�_KU^I�b�G5I3I�bSU�T�G5I�GnO�U(IqPNO
T&PXuZPQT&UWTyPNJ>I�\;RSJSPNJ>I�U�V�UWO�I�PNJS_LXMtO�YsG,LNL�G,J1Tje�V	G,_Y^UWJ>I�UWTy[(LNR�O�I�UWV�OWh

õ �BG,V	T�´�Ð�·je�RSm�mWMgÈ3�»b1G,V	T�[�LXR�O�I�UWV�PNJS_nG,LN_K\V�PXI�b�Y G,LNLX\&[�G,I�U�O8U�GK[	b}]�G5I�I�UWV�J}I�\nG�O�PXJS_LXU
[(LNR�OxI�U�V�T&RSV�PXJ�_3PwI	O�\]1UWV�G,I�PN\KJjGKJ�TsPNJjPwI	O�\R&I�]�R&IWh!�¿e�RSm�mWMj[(LNR�OxI�U�V�PXJ�_3Y;U(I�b�\ZTtGKO�O�PN_KJ�O
T&U�_V�UWUWO!\Ke�Y;U�Y.kgU�V	O�bSPX]tPXJtO�U�uU�V	G,L�[�LXR1OxI�U�V	OcI�\qUWG[	bsPXJS]�R&Id]1G5I�I�U�V�J�hc��e�RSmWm�Mj[�LXR�O�I�UWV�f
PXJS_3[WG,JskgUB[(\JZuKU�V�I�U�T3I�\3GDb�G,V	T;[(LNR�O�I�U�V�PNJS_`kZM^GO�O�PX_JSPNJS_DUWGK[	b^]�G,I�I�UWV�J;I�\DI�bSU8[(LNR�OxI�U�V
�oPwI�b�I�bSU`LQG,V�_KUWO�I�Y^U�GKO�RSV�UH\Ke{Y;U�Yqk1UWV�O�bSPN]�h

õ FBU�I�U�V�Y;PXJ�PNO�I�PQ[B´WÐ�·0OxI�\&[	b�GKO�I�PQ[,È���b�PNO{PNO�O�RSU�PQO$Y^\>OxI$V�UWLXUWu5G,J>I�I�\B]�GKV�I�PwI�PX\J�G,LZG,]S]�V�\>GK[	bSU�OT&UWO�PX_JSUWTtI�\s\]&I�PNY;PXmWU`GsO��>R�GKV�U�TjU�V�V�\KVde�RSJ�[(I�PN\KJ�h!��bSPQOo\]&I�PNY;PXm�G5I�PN\KJ�[�GKJ�kgU3GK[W[(\Yqf
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äZjel*�*ó;�	µZwTjek~gPf�x%tEbebejek*l�jekgPm*iGh=hns=bed*fPgPh=iGf:�
]SLXPQO�bSUWT.R�O�PNJS_BI�V	GKT&PXI�PN\KJ�GKL,I�UW[	bSJSPQ�>RSUWO{\KV{I�b�V�\RS_Kb3GBV�GKJ�T&\KYÛO�UWGKV�[	bD\,e�I�bSUdOxI	G5I�U�O�]�GK[�U
[(\KJ1O�PQOxI�PXJ�_^\Ke$GKLXL�]g\O�O�PXkSLNUDLNGKk1UWLXPNJS_>O�h

õ ��J�[(V�U�Y;U�J>I	G,Li´WÐ�·yJS\KJ&f�PNJ�[(V�U�Y;U�J>I	G,L�È.��bSPQO`PNO�O�RSUjG,V�PNO�UWOD�ob�U�J�I�b�Uj]�G5I�I�UWV�J�O�U(I3I�\nk1U[(LNR�OxI�U�V�UWT�PQO�LNGKV�_UKaBGKJ�T¿[(\J�O�I�V	G,PNJI	Oj\J¿U(p&UW[�R&I�PN\KJ¿I�PNY^U}\KVyY;U�Y;\KV�M�O�]�G[(U}G5��UW[�I
I�bSUjGKV�[	bSPXI�U�[�I�RSV�U^\,edI�b�UjG,LN_K\KV�PXI�bSY�hs��bSU;UWGKV�LNMzbSPQOxI�\KV�Mn\,eo[(LNR�O�I�U�V�PNJS_�Y^U�I�bS\&T&\LX\_KM
T&\ZUWOoJS\KIB[(\JI	G,PNJ�YsGKJ>M�U(pSG,Y;]SLNUWOi\,ec[(LNR�OxI�U�V�PXJ�_;GKLX_\KV�PwI�bSYsOoT&UWO�PN_KJSU�TtI�\s��\V�|s�oPXI�b
LNGKV�_UqTSG,I�GyO�U�I�OWa�kSR&IDI�bSUsGT&uKUWJID\,edTSG5I	GtY;PNJSPXJ�_yb1GKOBe�\O�I�U�V�UWTzI�bSUsT&UWuKUWLX\]SY;U�J>IH\Ke
[(LNR�OxI�U�V�PXJ�_DGKLX_\KV�PwI�bSYsO{I�b�G,I!Y^PNJSPNY;PXmWU�I�bSUoJZRSYqk1UWV!\,e�O�[WG,J�O{I�bSV�\RS_KbqI�b�Uo]�G5I�I�U�V�JsO�U�IWa
V�U�T&R�[(UDI�bSU3JZRSYqk1UWVB\,ec]�G,I�I�U�V�J�OoU(pSGKY^PNJSU�TyTSRSV�PNJS_jU�p&UW[(RSI�PN\KJ�aS\ViV�UWT&R�[�UDI�bSU^O�PNm�U`\Ke
TSG5I	G^O�I�V�R�[(I�RSV�UWO�R�O�UWTyPNJtI�bSU3G,LN_K\V�PXI�b�Yy¼ O�\K]gU�V	G5I�PX\J�OWh
��[(\_KUWJI�\k�O�U�V�uvG,I�PN\KJDPNJ Ä Å>ÆvÇKPQO�I�b�G,I�I�b�U�O�]gUW[�Pwrg[�G5I�PX\J3\,eSGKJ3G,LN_K\KV�PXI�bSY¹e�\KV$[(LNR�OxI�U�V�PXJ�_

R�O�R�G,LNLNMjLXU�GvuKU�Od[�\KJ�O�PQT&U�V	G,kSLNU8Ý�U(p&PNkSPXLXIxMtPNJ�PXY;]SLNU�Y;UWJI	G5I�PX\J�h�Z# @ �n+ <,AD),A�132,+ 1X)6]ZEn]eN;C:9=<BA +.-;4�"L] 45U[A + 9T2>Á�C
��bSU�\K]gU�V	G5I�PN\KJ�\KeBGzbSPNU�V	G,V	[	bSPQ[�GKL�[(LNR�O�I�U�V�PNJS_lG,LN_K\V�PXI�b�Y PQO.PNLNLXR�O�I�V	G5I�UWT�R1O�PNJS_zI�bSUjIx�d\,f
T&PNY;U�J�O�PX\J�G,L$TSG5I	GsO�U�IBPNJz�{PN_KR�V�U.Å�ho��bSPNOir�_KR�V�U3T&UW]SPQ[�I�O8O�UWuKUWJn]�G5I�I�U�V�J�OoLQG,kgU�LNUWTn�.a�\Ha
�8a1Fqa1ØBa1�da1GKJ�Tzþ¤PXJ�I�bSV�U�U.[�LXR�O�I�UWV�OWh��ÛbSPNU�V	G,V	[	bSPN[WG,L�GKLX_\KV�PwI�bSYýMZPNU�LQTSOiGl£¢(¨�£5¦�Ñ�©,¦� 5Ù
V�U�]SV�UWO�U�J>I�PNJS_�I�bSU!JSU�OxI�UWTD_KV�\KR�]SPXJ�_o\,e&]�G5I�I�UWV�J�O�G,J�T`O�PXY;PNLNGKV�PXIxMBLNU�uU�LQO�G,I��obSPQ[	b`_KV�\KRS]SPNJS_>O
[	b�GKJS_KUh���T&UWJ�T&V�\K_V�GKY¹[(\V�V�UWO�]g\KJ�T&PNJS_�I�\oI�bSUdO�UWuKUWJ`]1\PXJ>I�O{PNJ.�$PX_RSV�U�Å3��\k&I�GKPXJSU�TDe�V�\KY
I�b�U�O�PXJS_LXU�f�LNPNJS|HGKLX_\KV�PwI�bSY»Ä Å>ÆvÇ���PNO$O�bS\5�oJ`PXJq�{PN_KR�V�Ui���Sh$��bSU�T&UWJ�T&V�\K_V�GKYæ[�GKJ3k1U�kSV�\K|KUWJ
G5IiT&PX��U�V�U�J>IiLXUWuKUWLNOdI�\sM>PNU�LQTyT&Pw��U�V�U�J>IB[�LXR�O�I�UWV�PNJS_>O�\Ke{I�bSU3TSG,I�GSh9n\O�I�bSPNU�V	G,V	[	bSPQ[�GKL�[(LNR�O�I�U�V�PNJS_qGKLX_\KV�PwI�bSYsO�G,V�Uiu5G,V�PQG,J>I�O�\,e�I�bSU8O�PXJ�_KLNU(f�LXPNJS|nÄw�5Ü5Ì,Ç�aZ[(\Yqf
]SLNU(I�U(f�LXPNJS|lÄX�
�Å5Ç�aSG,J�T�Y;PXJSPNY.R�Yqf�u5G,V�PNGKJ�[(U;ÄX�WÅS�µ��WÌZÜ�Ç�G,LN_K\V�PXI�bSYsOWhcèBe{I�bSU�O�Ua&I�b�U3O�PNJS_KLNU(f
LNPXJS|;G,J1Ts[(\KY;]SLNU(I�U(f�LXPNJS|;G,LN_K\V�PXI�bSYsO!GKV�UoY;\>OxI�]g\K]�RSLNGKVWh0��bSU�O�UoIx�d\.GKLX_\KV�PwI�bSYsOcT&Pw��U�VdPNJ
I�b�Uq��GvMyI�bSUWMl[	b�G,V	GK[(I�UWV�PNm�UDI�bSUsO�PNY;PXLQG,V�PwIxM�kgU(Ix�dU�UWJ�G�]�G,PNV8\Ke�[(LNR�O�I�UWV�OWh`��JzI�bSUsO�PNJS_KLNU(f
LNPXJS|�Y;U(I�bS\&T�a0I�b�UyT&PQO�I�G,J1[(UjkgU(Ix�dU�UWJ�Ix��\�[(LNR�OxI�U�V	O3PQO3I�bSUlÙ^§�¨�§�Ù^Ô&Ù¾\,eoI�b�U�T&PQOxI	G,J�[�UWO
kgU(Ix�dU�U�J^G,LNL&]�G,PNV	O�\Ke1]�G,I�I�UWV�J1O$TSV�Gv�oJ`e�V�\KY I�bSUdIx�d\8[(LNR�O�I�UWV�O���\JSU�]�G5I�I�UWV�J.e�V�\YÉI�bSUdr�V	OxI
[(LNR�O�I�UWVWavG,J�THI�bSU!\KI�bSUWV�e�V�\Y¿I�bSU�O�UW[�\KJ�T��(h���JDI�b�U�[(\Y^]�LXU�I�U(f�LNPXJS|DG,LN_K\V�PXI�b�Yya�I�bSU�T&PNO�I�GKJ�[(U
kgU(Ix�dU�U�J�Ix�d\^[�LXR�O�I�UWV�O�PQOdI�b�U^Ùs �×§�Ù^Ô&ÙÛ\,e0G,LNL�]�G,PNV��oPQO�UHT&PQO�I�G,J1[(UWO�kgU(Ix�dU�UWJ�]1G5I�I�U�V�J�O�PNJ
I�b�U;Ix��\z[�LXR�O�I�UWV�OWhs��J�U�PXI�bSUWV.[�GO�Ua�Ix�d\z[(LNR�OxI�U�V	O`G,V�U;Y^UWV�_UWTlI�\�e�\V�Y G�LQG,V�_KUWV`[(LNR�OxI�U�V
k�GO�U�T;\KJjY;PNJSPXYqRSY¶T&PQOxI	G,J�[�U8[(V�PXI�U�V�PQGSh0��bSU8[�\KY;]SLNU(I�U�f�LNPNJS|^GKLX_\KV�PwI�bSYð]SV�\&T&R1[(UWO!I�PN_Kb>I�LNM
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ä(jel*�6ÞTÞT�	�M�MwLs=wTk*s=h=k~gGiPjes�s=bed*f gGh=iPf��
kg\KRSJ�T;\V![(\Y^]1GK[�I�[�LXR1OxI�U�V	OoÄw�WÍ,Ç�h$��bSUiO�PNJS_KLNU(f�LXPNJS|^G,LN_K\KV�PXI�bSY�a,kZMq[�\KJ>I�V	GKO�IWa,O�R&��U�V	O0e�V�\KY
Gt[	b1G,PNJSPXJ�_�U��gU�[�IsÄw�WÍN�5Ç�hH��IDb1GKOHGsI�UWJ�T&UWJ�[(M�I�\�]SV�\&T&R�[�U^[�LXR�O�I�UWV�OBI�b1G5I`G,V�UqO�I�V	G,_K_LXMy\KV
U�LN\KJ�_G5I�UWT�h���bSU�V�U`G,V�UDIx��\s[(LNR�O�I�UWV�O�PNJz�$PX_RSV�U�OD��Ë;GKJ�T}�WÌ;O�UW]�G,V	G5I�UWT�kZM�G ö kSV�PQT&_KU�øq\KeJS\PNO�M.]�G,I�I�U�V�J�O�h0��bSUBO�PNJS_KLNU(f�LXPNJS|^G,LN_K\KV�PXI�bSY ]�V�\&T&R�[�UWO!I�bSUB[�LXR1OxI�U�V	O!O�b�\5�oJ^PNJj�$PX_RSV�U`��Ë&a
�obSUWV�U�GKO^I�b�Ul[(\Y^]�LXU�I�U(f�LNPXJS|�G,LN_K\V�PXI�bSY \Kk&I	G,PNJ�O;I�bSUz[(LNR�O�I�U�V�PNJS_~O�b�\5�oJ�PNJ¿�$PX_RSV�U��WÌSh
��bSUB[�LXR1OxI�U�V	O!\KkSI�G,PNJSU�T;k>MqI�b�UB[(\Y^]�LXU�I�U(f�LNPXJS|;G,LN_K\V�PXI�b�Y¤G,V�UiY;\KV�Ui[(\Y;]�GK[(I!I�b�GKJ;I�bS\>O�U
\KkSI�G,PNJSU�T¿kZM�I�bSU�O�PXJS_LXU�f�LNPNJS|�G,LN_K\KV�PXI�bSY�µDI�b�U}[�LXR�O�I�UWV�LNGKk1UWLXU�T �}\Kk&I	G,PNJSUWTæR�O�PNJS_�I�bSU
O�PXJS_LXU�f�LNPNJS|zG,LN_K\V�PXI�bSY PQODU�LN\KJ�_G5I�UWT�k1U�[�GKR�O�U^\,edI�b�U^J�\KPQO�Mz]1G5I�I�U�V�J�OHLNGKk1UWLXU�T öO¦ ø�hq��bSUO�PXJS_LXU�f�LNPNJS|^GKLX_\KV�PwI�bSYðPNO�Y;\KV�UBuKUWV�O�G5I�PXLNUoI�b�G,JsI�bSU8[�\KY;]SLNU(I�U(f�LXPNJS|sG,LN_K\V�PXI�bSY�a>\,I�bSU�V��oPNO�UKh
�S\V.U�p&GKY;]SLXUa0I�bSUyO�PNJS_LXU�f�LNPXJ�|�GKLX_\KV�PwI�bSYâ[�G,J�U�pZI�V	GK[�IqI�bSUy[(\J�[(UWJI�V�PQ[j[�LXR�O�I�UWV�O^O�bS\5�oJ
PNJ��$PX_RSV�Ut�K�.kSR&IDI�bSU;[(\Y;]SLXU�I�U�f�LNPXJ�|�GKLX_\KV�PwI�bSYä[�G,J�JS\,I�hH�B\5��UWuKU�V�a1e�V�\YäGt]SV	G,_KYsG,I�PQ[
uZPXUW�o]1\PXJ>I�a$PXIqb1GKO3kgU�UWJ~\Kk1O�UWV�uUWT�I�b�G,I.I�bSU�[�\KY;]SLNU(I�U�f�LNPNJS|}GKLX_\KV�PwI�bSY ]SV�\&T&R1[(UWO.Y;\KV�U
R�O�U(e�RSL�bSPXUWV�GKV�[	b�PXU�O�PNJ�YsG,JZMtG,]�]SLXPQ[�G,I�PN\KJ�O�I�b�G,JyI�b�U3O�PNJS_KLNU(f�LNPXJS|�G,LN_K\KV�PXI�bSY Ä ÅÆ5Ç�h§~¨�¨�©3ª�«"¬Z�®°¯
±3²�¬#³�±3´ ¨�©�¬�µO¶U±�´�·�¸2©�¹»º
¯
¬Z�±3´ ¨P§~©3¨�ª>�±3¯
¼ «
�x�v�yÞ!LQGK[(UoU�GK[	bs]�G,I�I�U�V�JjPXJtPwI	O�\5�oJj[�LXR�O�I�UWVWh!��\KJ1OxI�V�R�[(I�G3LNPQOxId\,e�PXJ>I�U�V�]�G5I�I�U�V�JjT&PQOxI	G,J�[�UWO

e�\KV!G,LNL�T&PQO�I�PNJ�[�I!RSJ�\KV	T&U�V�UWTq]�G,PNV	O0\,e�]�G5I�I�U�V�J�OWaKG,J1T^O�\KV�I0I�bSPQOcLNPNO�I!PNJ;GO�[�U�J�TSPXJS_D\V�T&UWVWh
��Ë��Ò>I�UW]sI�bSV�\KR�_Kb;I�b�U8O�\KV�I�UWT^LNPNO�I�\Ke�T&PQOxI	G,J�[�UWOWaKe�\V�Y;PNJS_`e�\KV�UWG[	bjT&PNO�I�PNJ�[(IdT&PQO�O�PNY^PNLQG,V�PwIxM

uvGKLXR�U~� o Gl_V�GK]Sb�\KJ~I�bSUy]�G5I�I�UWV�J�Oq�obSUWV�U�]�G,PNV�O.\,eB]1G5I�I�U�V�J�O^[(LN\O�U�V3I�b�G,J�� o G,V�U
[(\KJ�JSUW[(I�UWT�kZM~Gz_KV	G,]�b�UWTS_KUKh���eDG,LNL�I�bSU�]�G5I�I�UWV�J�O;GKV�U�Y^UWY.kgU�V	O^\,e8G}[(\JSJSUW[(I�U�T
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ä(jel*�5Þ:Ô;��Å�fPjek*lTbeh���bejek*û&s:bed;fPgPh:iPjek*l�wEx�t�o3tSg gPh:iPk�fPh=gcs:wTk~gGtEjek*jek*l�g��Mw&s=butEfGfGh=f}y ÞntEk*r�Ô~��s=wTk*k*h=s�gPh:r�zX��t
s�m3tEjekwExZk*wTjefP��o3tSg gPh:iPk*f&y¾½T���

_KV	G,]Sb�a&O�I�\]�h�èBI�bSUWV��oPQO�UKa&V�U�]gUWG5I�I�bSPNOBOxI�U�]�h
��Ì>�y��bSU�\KR&I�]SR&I�\Ke�I�b�UiG,LN_K\KV�PXI�bSY PQOcGDJSU�OxI�UWTqbSPXUWV�GKV�[	bZM`\Keg_V�GK]Sb�O$�obSPQ[	b;[WG,J^k1Ui[�R&I�G5I

GHTSUWO�PXV�UWTqT&PNO�O�PXY;PNLNGKV�PXIxM3LNU�uKUWLZe�\KV�Y;PXJS_`GH]�GKV�I�PwI�PX\Jy��[(LNR�OxI�U�V�PXJ�_>�{PNTSU�J>I�PXr�UWT^kZM.O�PXY;]SLNM
[(\KJ�JSUW[(I�UWTy[(\Y;]1\JSU�J>I�O�PNJyI�bSU3[�\KV�V�U�O�]g\KJ1T&PXJ�_q_V�GK]Sb�h§~¨�¨�©3ª�«"¬Z�®°¯
±3²�¬#¸2ª�«"¿ ©�¬N¯�¬NµM¶U±�´�·1¸2©3¹ º
¯
¬Z�±3´ ¨À§~©3¨�ª>�±3¯
¼ «

�x�v�yÞ!LQGK[(UoU�GK[	bs]�G,I�I�U�V�JjPXJtPwI	O�\5�oJj[�LXR�O�I�UWVWh!��\KJ1OxI�V�R�[(I�G3LNPQOxId\,e�PXJ>I�U�V�]�G5I�I�U�V�JjT&PQOxI	G,J�[�UWO
e�\KV!G,LNL�T&PQO�I�PNJ�[�I!RSJ�\KV	T&U�V�UWTq]�G,PNV	O0\,e�]�G5I�I�U�V�J�OWaKG,J1T^O�\KV�I0I�bSPQOcLNPNO�I!PNJ;GO�[�U�J�TSPXJS_D\V�T&UWVWh

��Ë��Ò>I�UW]sI�bSV�\KR�_Kb;I�b�U8O�\KV�I�UWT^LNPNO�I�\Ke�T&PQOxI	G,J�[�UWOWaKe�\V�Y;PNJS_`e�\KV�UWG[	bjT&PNO�I�PNJ�[(IdT&PQO�O�PNY^PNLQG,V�PwIxM
uvGKLXR�U~� o Gl_V�GK]Sb�\KJ~I�bSUy]�G5I�I�UWV�J�Oq�obSUWV�U�]�G,PNV�O.\,eB]1G5I�I�U�V�J�O^[(LN\O�U�V3I�b�G,J�� o G,V�U
[(\KJ�JSUW[(I�UWT�kZM�G�_KV	G,]Sb�U�T&_KUh���eBG,LNLcI�bSU�]�G5I�I�UWV�J�OqG,V�UsY;U�Y.kgU�V	O3\KeiGz[(\Y^]�LXU�I�U�LNM
[(\KJ�JSUW[(I�UWT�_KV	G,]�b�aSOxI�\K]�h

��Ì>�y��bSU3\KRSI�]SR&IH\,ecI�bSUqGKLX_\KV�PwI�bSYýPQO8GjJSUWO�I�U�TnbSPNU�V	G,V	[	b>Mt\,e!_KV	G,]�b�Oo�obSPQ[	bz[�GKJzk1Uq[(R&I
G5ItG~T&U�O�PNV�UWT�T&PQO�O�PXY;PNLNGKV�PXIxM�LNU�uU�Loe�\V�Y;PNJS_~G�]�GKV�I�PwI�PX\JÛ��[(LNR�O�I�UWV�PNJS_>�sPNT&UWJ>I�PXr�UWT�kZM
[(\KY;]SLNU(I�U�LNMt[(\JSJSU�[�I�U�T�[�\KY;]g\KJSUWJI	OoPNJtI�bSU3[(\V�V�UWO�]1\J�T&PNJS_^_KV	G,]Sb�h

�iPNU�V	G,V	[	bSPN[WG,LcG,LN_K\V�PXI�b�Y;ODGKV�U^Y;\KV�U^uU�V	O�G,I�PNLXUqI�b1G,J}]�G,V�I�PXI�PN\KJ�GKL!G,LN_K\V�PXI�bSYsOWh^��\KVDU(pZf
G,Y;]SLNUKaZI�bSU`O�PNJS_LXU�f�LNPXJ�|j[(LNR�OxI�U�V�PXJ�_^GKLX_\KV�PwI�bSY»��\V�|&O���UWLXL�\J�TSG,I�G^O�U�I�Oo[(\J>I�G,PNJSPNJS_.J�\KJ&f
PQO�\KI�V�\K]SPQ[0[(LNR�OxI�U�V	O�PNJ�[(LNR�T&PNJS_o�dU�LNLwf�O�UW]�G,V	G5I�UWT�a�[	b�G,PNJ&f�LXPN|KUaWGKJ�TD[(\KJ1[(U�J>I�V�PQ[0[(LNR�OxI�U�V	O�a��obSUWV�U�GKO
GtIxM>]�PN[WG,L0]�G,V�I�PXI�PN\KJ1G,LcG,LN_K\V�PXI�bSY O�R�[	b�GO8I�bSU�L>f�Y^U�G,J�ODGKLX_\KV�PwI�bSYä��\V�|&O8��UWLXL0\KJ�LXMn\J
TSG,I�GnO�U(I�ODb1Gvu>PNJS_nPQO�\KI�V�\K]SPQ[^[(LNR�OxI�U�V	OjÄX��ÍN�,Ç�h�è8J}I�bSUs\,I�bSU�V3b1G,J�T�a{I�b�U;I�PNY^U�G,J�T�O�]�GK[�U
[(\Y;]SLXU�p&PwI�PXU�OlÄ ÌKë5Ç8\,eDI�bSU�]�G,V�I�PXI�PN\KJ1G,LBGKLX_\KV�PwI�bSYsOjG,V�U�IxMZ]SPN[WG,LNLXM�LX\5�dU�VjI�b�GKJ�I�bS\>O�Uz\Ke
I�b�UqbSPNU�V	G,V	[	bSPQ[�GKL{G,LN_K\V�PXI�b�Y;OWhD��I`PNOH]g\O�O�PNkSLNU3I�\�T&UWuKU�LN\K]�bZM>k�V�PQTzG,LN_K\V�PXI�b�Y;O^ÄX�WÌKë,Ç{I�b�G5I
U(p&]SLN\KPXI�I�bSU`_\Z\ZTte�UWG,I�RSV�UWO�\Ke$kg\,I�bn[�G5I�U�_\KV�PXU�O�hÁ ±3¬Z�®°�Â`¼»±�Â�®b©@§~¨�¨�©3ª�«"¬Z�®°¯
±3²�¬#¸2©3¹ º�¯�¬N�±�´»¨8§0©�¨�ª��±�¯�¼»«
�x�v�n��\KY;]SR&I�UjI�b�Ut]SV�\vp&PXY;PXIxM�YsG5I�V�PXp~[(\JI	G,PNJSPNJS_nI�b�U�T&PQOxI	G,J�[�UtkgU(Ix�dU�UWJ~UWG[	b~]�G,PNV.\Ke

]�G5I�I�U�V�J�OWhc��V�UWG,I�U�GK[	by]�G5I�I�UWV�J�GKOoG;[(LNR�O�I�UWVWh
��Ë�y�{PNJ�TjI�bSUHY;\O�I�O�PXY;PNLNGKV�]1G,PNV�\Ke{[(LNR�O�I�U�V	OdR�O�PXJS_.I�bSUH]SV�\vp&PXY;PXIxM^YsG,I�V�Pwp�h�9nU�V�_KUBI�bSU�O�U

Ix��\`[(LNR�O�I�UWV�O0PNJ>I�\D\KJSUi[�LXR1OxI�U�V�h ÃB]gTSG,I�U�I�bSUo]SV�\vpZPNY;PwIxM.Y;G,I�V�Pwp.I�\`V�U(Ý�U�[�IcI�b�PNOcY;UWV�_U
\K]gU�V	G5I�PN\KJ�h
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z~��t&s�m3tEjek�wEx(k;wTjefP��o3tSg gGh=iGk;f&y¾½T���
��Ì>����e0GKLXL�\k&îxUW[(I�OoG,V�UDPXJ�\JSU`[(LNR�OxI�U�V�aSOxI�\K]�h!Ø�LNO�UKa&_\.I�\jOxI�U�]nË&h\dGO�U�T^\KJ;I�b�Ui�dGvM.I�bSUB]SV�\vp&PNY;PwIxMqY;G,I�V�Pwp^PNO�RS]�TSG5I�UWTsPNJjOxI�U�]tËSaG`u5G,V�PNU(IxM.\Ke�G,_K_LX\Y^f
U�V	G5I�PXuUsG,LN_K\KV�PXI�bSYsO`[�GKJ�k1UtTSUWO�PX_JSUWT�hy�iPNU�V	G,V	[	bSPQ[�G,L!TSPXuZPQO�PNuKUsG,LN_K\V�PXI�b�Y;O`O�I�GKV�I3�oPXI�b~G
O�PXJS_LXUD[(LNR�O�I�UWVd\Ke$GKLXLgI�b�UH_PXuU�J�\Kk&îxU�[�I�O�GKJ�Tt|U�UW]�O�]SLXPXI�I�PXJ�_qI�bSU`[(LNR�O�I�U�V	Odk�GKO�UWTt\KJyO�\Y^U
[(V�PXI�U�V�PN\KJ�I�\;\Kk&I	G,PNJyG^]�GKV�I�PwI�PX\J�\,e$O�PNJS_KLNU(I�\KJ�[(LNR�OxI�U�V	O�h�Z# ÀþYZ)BA%9S+ 9S+ U(-3)6],"L] 45U[A + 9T2>Á�C
��]�GKV�I�PwI�PX\J�G,LS[�LXR1OxI�U�V�PXJS_3GKLX_\KV�PwI�bSY \k&I�GKPXJ�O�GHO�PNJS_KLNUo]�G,V�I�PXI�PN\KJ;\Ke1I�bSUBTSG,I�GDPNJ�OxI�UWGTq\Ke�G
[(LNR�O�I�UWV�PNJS_.O�I�V�R�[�I�RSV�UKa&O�R1[	bjGKO�I�bSUHT&U�J�TSV�\_KV	G,Y ]�V�\&T&R�[�UWTskZMsG3b�PXUWV�GKV�[	bSPQ[�GKL&I�U�[	bSJSPQ�>RSUKh
ÞcG,V�I�PXI�PN\KJ1G,L0Y;U(I�b�\ZT�O`b�GvuKU;GKTSuvGKJ>I�G,_UWOHPNJ�GK]S]SLNPN[WG5I�PX\J�ODPXJZu\KLNu>PNJS_yLNGKV�_UsTSG5I	GyO�U(I	OHe�\KV
�obSPQ[	b�I�bSUj[�\KJ�O�I�V�R�[(I�PN\KJ�\,eiGnT&UWJ�T&V�\K_KV	G,YéPNO3[�\KY;]SR&I	G5I�PX\J�G,LNLXM�]SV�\KbSPNkSPXI�PNuKUKhy�¶]SV�\Kk&f
LNU�Y G[�[�\KY;]�G,JZMZPNJS_tI�bSUsR�O�Us\,e�G�]�G,V�I�PXI�PN\KJ�GKL!G,LN_K\V�PXI�bSY PQODI�bSUj[	bS\KPQ[(U;\Ke�I�bSUsJZRSY.kgU�V
\,e!T&U�O�PNV�UWTy\KR&I�]SR&I8[�LXR1OxI�U�V	O�hd� O�UWY;PXJ�GKL�]�GK]1UWV.Ä Í>ê5Ç�]�V�\5uZPQT&UWO�_RSPNT�G,J�[�U`\KJyI�bSPQOi|U�MyT&U(f
O�PX_J�T&UW[�PNO�PN\KJ�h}��bSUt]�GKV�I�PwI�PX\J�G,L�I�U�[	bSJSPQ�>RSUWOqR�O�R�G,LNLXM�]SV�\&T&R�[�Ut[(LNR�O�I�U�V	Oqk>M�\]&I�PNY;PXmWPXJS_
Gj[�V�PXI�UWV�PN\KJye�RSJ�[(I�PN\KJlTSU(r�JSU�TnU�PXI�b�U�VBLN\&[�GKLXLNM}��\KJzGjO�RSk�O�U(I8\,ecI�b�U3]�G5I�I�UWV�J�O	�o\Vi_KLN\Kk1G,LNLXM
��TSU(r�JSU�T�\5uKUWVDGKLXL�\,edI�bSUs]�G,I�I�U�V�J�O��(hy��\KYqkSPNJ�G5I�\KV�PNGKL!O�U�G,V	[	bl\,edI�b�UtO�U�I3\,e�]1\>O�O�PNkSLXUsLQG5f
kgU�LNPXJS_>Oie�\V8GKJn\K]&I�PXYqRSYäuvGKLXR�U.\,e!G�[(V�PwI�U�V�PX\JyPQOH[(LNUWG,V�LNMy[�\KY;]SR&I	G5I�PN\KJ1G,LNLXM�]SV�\bSPNkSPwI�PXuUKh
��J}]SV�G[�I�PN[�UKagI�bSUWV�U�e�\KV�UKa�I�bSUsG,LN_K\KV�PXI�bSYäPQOBIxMZ]SPQ[�GKLXLNMnV�RSJlYqRSLwI�PX]�LXU^I�PNY;UWOD�oPXI�b�T&PX�gUWV�UWJI
O�I�G,V�I�PNJS_tO�I�G,I�U�O8GKJ�T�I�b�U.kgUWO�ID[�\KJ&r�_RSV	G5I�PN\KJ�\k&I�GKPXJSU�T�e�V�\KY G,LNL�\KecI�bSU^V�R�J�OBPQOiR1O�U�TlGKO
I�b�U`\KR&I�]SR&IB[(LNR�O�I�UWV�PNJS_�h
Æ&h¸Ë&hN�1Ä��(Ô� ,¦�¢	£�jd¦�¦�Ñ5¦�Å8� ©>Ñ5¦�§�¥�_ZÙqÐ�·B��bSU�Y;\O�I{PNJI�RSPXI�PNuKU�G,J�TDe�V�UW�>RSUWJ>I�LNMHR1O�U�T3[(V�PwI�U�V�PX\J

e�RSJ�[(I�PN\KJ~PNJ�]�GKV�I�PwI�PX\J�G,Ld[(LNR�OxI�U�V�PXJ�_�I�UW[	b�JSPN�>RSU�O3PQO`I�bSU�O��>R�G,V�UWT}U�V�V�\KV3[(V�PXI�U�V�PN\KJ�a$�obSPQ[	b
I�UWJ�TSOqI�\}�d\KV�|��dU�LNL��oPwI�b�PQO�\LNG,I�UWT�G,J�T�[(\KY;]�G[�I;[(LNR�OxI�U�V	O�h���bSU�O��R1G,V�UWT�U�V�V�\KV3e�\V^G
[(LNR�O�I�UWV�PNJS_�B�\,e0G;]�G5I�I�U�V�J�O�U�I�& ��[(\JI	G,PNJSPNJS_�Æ [�LXR1OxI�U�V	O���PQO
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�obSUWV�UA� � R��! PNOBI�b�U /ËÊ3Ìs]�G,I�I�U�V�Jzk1UWLX\JS_KPNJS_sI�\sI�b�UCTNÊ3Ìj[�LXR1OxI�U�VDG,J�T Â R.PNOBI�bSU^[(UWJI�V�\PNT�\Ke
I�b�U|T�Ê3Ìj[(LNR�OxI�U�V�h
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��bSU2L>f�Y;UWG,J1OiG,LN_K\V�PXI�bSYýPNOiI�bSU.O�PNY^]�LXU�OxI8GKJ�T�Y;\O�IB[(\Y^Y;\JSLXMyR�O�UWT�G,LN_K\V�PXI�b�YýU�Y^f
]SLN\5MZPXJS_3G`O��>R�G,V�UWTqU�V�V�\KV![(V�PXI�U�V�PN\KJ�Äw�vË,ê5Ç�h$��I�OxI	G,V�I�Oc�oPXI�bjGDV	G,J�TS\KY PNJSPXI�PQG,L1]�G,V�I�PXI�PN\KJsG,J1T
|KUWU�]�OD\J�V�UWGO�O�PN_KJSPNJS_jI�bSUs]�G,I�I�UWV�J1OHI�\n[(LNR�O�I�U�V	ODk�GO�U�Tl\JlI�bSUjO�PNY;PXLQG,V�PXIxMnk1U�Ix��UWU�J�I�bSU
]�G,I�I�UWV�JsGKJ�TqI�bSUB[�LXR1OxI�U�V�[�U�J>I�UWV�O0RSJ>I�PXLgG`[(\KJZuU�V�_KU�J1[(U�[(V�PwI�U�V�PX\JqPQOcY;U(I8��¢W·¸©>·Na>I�bSUWV�UoPQOcJS\
V�UWGKO�O�PX_JSY;U�J>I{\KegG,JZM`]�G,I�I�U�V�J.e�V�\KYÛ\JSUd[�LXR1OxI�U�V0I�\DG,J�\,I�b�U�V�a,\KV{I�bSUiO��>R�G,V�UWT3U�V�V�\V$[�UWGKO�UWO
I�\�T&UW[�V�U�GKO�UDO�PN_KJSPXr1[�GKJ>I�LNM�G5e�I�U�VBO�\KY;U`JZRSYqk1UWVi\,ecPXI�U�V	G5I�PX\J�O	��h���bSU L>f�Y^U�G,J�OBG,LN_K\KV�PXI�bSY
PQOc]1\]SRSLQG,V!kgUW[WG,R�O�UoPXI�PNO�UWGO�M`I�\3PNY^]�LXUWY^UWJ>I�G,J�T^PXI�O!I�PNY^U8[(\KY;]SLNU(p&PXIxM.PQOUÍ;��5��(aZ�obSU�V�U�5
PQOdI�bSUDJZRSY.kgU�Vo\Ke{]�G,I�I�U�V�J�O�hc�÷YsG5îx\Vd]�V�\kSLXUWYà�oPXI�b�I�bSPQOoG,LN_K\V�PXI�bSY¶PQOdI�b1G5IoPwIiPQOoO�U�J�O�Pwf
I�PNuKU�I�\DI�bSU8O�UWLXU�[�I�PN\KJ;\KegI�bSUoPNJSPwI�PNGKL�]�GKV�I�PwI�PX\JsG,J�T^YsGvMq[�\KJZuKUWV�_U�I�\3GDLX\&[�GKLSY;PXJ�PXYqRSY¤\Ke
I�b�U8[(V�PXI�U�V�PN\KJ^e�RSJ�[(I�PN\KJju5G,LNRSU8Pwe�I�bSUBPNJSPXI�PQG,Lg]�G,V�I�PXI�PN\KJsPQO!JS\KI�]SV�\K]gU�V�LXM;[	bS\>O�UWJ�h$�$PN_KRSV�U3�WÍ
O�bS\5�iO`O�UWuKUWJ�Ix�d\,f�T&PNY;U�J�O�PX\J�G,Lc]1G5I�I�U�V�J�OWhj��eo��UjO�I�GKV�I3�oPXI�b�]�G,I�I�U�V�J�O3�3a \Ha�G,J�T~�¤GKO
I�b�U^PNJSPXI�PQG,L!Y;U�G,J�ODG,V�\KR�J�Tz�obSPQ[	b�I�bSUsÌ�[(LNR�O�I�U�V	ODG,V�Uqk�RSPXLXIWa�I�bSUWJ���U^U�J�T}RS]}�oPXI�b�I�bSU
]�GKV�I�PwI�PX\J�(N(���->a.(�\Hag�|->a.(�Fqa�Øia��da1þ2-N-3O�bS\5�oJ�kZMjUWLXLNPX]1O�U�O�h���b�U3O��>R�GKV�U�TjU�V�V�\KVo[(V�PwI�U(f
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�x�v�n��bS\Z\O�UPL�[(LNR�O�I�UWV�[(UWJ>I�U�V	OsI�\�[�\KPNJ�[(PQT&Ul�oPXI�bÓL�V�GKJ�T&\Y^LNM>f�[	b�\O�U�J�]�G5I�I�U�V�J�O�\KV:L
V�GKJ�T&\KY;LNMjT&U(r1JSUWTy]g\KPNJI	OoPNJ�O�PQT&UHI�b�U`b>MZ]gU�V�uK\LXRSY;U`[(\J>I�G,PNJSPNJS_qI�bSU`]�G,I�I�U�V�J�O�U(I�h

��Ë�y�BO�O�PN_KJyUWG[	b�]�G,I�I�U�V�JtI�\qI�bSU3[(LN\O�UWO�Ii[(LNR�O�I�U�Vi[�U�J>I�UWVWh
��Ì>�6goUW[�\KY;]SR&I�U8I�bSU3[(LNR�O�I�UWVi[(U�J>I�U�V	O�R�O�PNJS_^I�b�U3[(RSV�V�UWJ>Io[�LXR1OxI�U�VoY;U�Yqk1UWV�O�bSPN]�O�h
��ÍZ����e�G.[(\JZuKU�V�_KUWJ�[(Ui[�V�PXI�UWV�PN\KJsPQO�JS\,IdY^U�IWaZ_K\3I�\qO�I�UW]�Ë&hc��MZ]SPN[WG,Lg[(\KJZuU�V�_KU�J1[(Ui[(V�PXI�U�V�PQG

G,V�UKÈ�JS\.��\KV�Y;PNJSPNY;GKLQ��V�U�GKO�O�PN_KJ�Y^UWJ>I�\,e&]�G5I�I�UWV�J�O�I�\iJ�U���[(LNR�O�I�U�V$[(UWJI�U�V	O�a�\KV{Y;PXJSPNYsG,L
T&UW[�V�U�GKO�U8PNJnO��>R�GKV�U�TjU�V�V�\KV�h

ÒZU�uU�V	G,L>uvGKV�PQG,J>I	O�Ä¸Ü�Ç&\,e�I�bSU�L>f�Y;UWG,J1O{GKLX_\KV�PwI�bSYÉb�GvuKU�k1UWU�J^V�UW]1\V�I�UWT`PNJ.I�bSU�LXPXI�UWV�G,I�RSV�UKh
ÒZ\Y^Ut\,eoI�b�U�Y G5I�I�U�Y;]&IqI�\}O�UWLXU�[�IqGn_\Z\ZT�PNJSPXI�PQG,Ld]�G,V�I�PXI�PN\KJ~O�\nI�b�G5IqI�bSUyG,LN_K\KV�PXI�bSY PNO
Y;\KV�UlLNPX|U�LNM�I�\�r�J�T¿I�bSU}_KLN\Kk�GKL8Y;PNJSPNY.RSYåu5GKLXRSUhà�iJS\KI�bSUWV�uvGKV�PQG5I�PX\J¿PQOtI�\�]gU�V�Y;PwI
O�]SLXPXI�I�PXJ�_^GKJ�TsY;U�V�_KPNJS_.\Ke�I�bSUHV�UWO�RSLwI�PXJ�_q[(LNR�O�I�UWV�OWh$��MZ]SPQ[�G,LNLNMKa&G.[�LXR�O�I�UWV�PQOdO�]SLNPXId�obSUWJtPXI�O
u5G,V�PNGKJ�[(U^PQOHGKk1\5uU^Gy]SV�U(f�O�]1U�[(PXr�UWTzI�bSV�UWO�bS\KLQTlGKJ�TlIx��\�[(LNR�O�I�U�V	ODG,V�UqY;UWV�_UWTz�ob�U�J�I�bSU
T&PQOxI	G,J�[�U!kgU(Ix�dU�U�J3I�bSUWPXV0[(UWJI�V�\PNT�O�PNO{kgU�LN\5��GKJS\,I�bSU�V{]SV�U(f�O�]gUW[�Pwr�U�THI�bSV�UWO�bS\LNT�h ÃBO�PXJ�_iI�b�PNO
u5G,V�PNGKJ>IWa�PXI3PNO3]1\>O�O�PXk�LXU^I�\n\k&I�GKPXJ}I�bSUs\K]&I�PXYsGKLc]�G,V�I�PXI�PN\KJ�O�I�G,V�I�PNJS_ye�V�\KYéGKJ>M�G,V�kSPwI�V�GKV�M
PNJSPwI�PNGKL�]1G,V�I�PXI�PN\KJ�a0]SV�\5uZPNT&U�T�]SV�\K]gU�V3I�bSV�UWO�bS\KLQT�u5G,LNRSUWOqG,V�UtO�]gUW[�Pwr1UWT�hl��b�Ut�dU�LNLwf�|ZJS\5�oJ
��Ò�èHFi�c�$�¶ÄX�Wê5Ç�GKLX_\KV�PwI�bSYàUWY^]�LX\5M&O�I�bSPQO�I�UW[	bSJSPQ�>RSU`\,e$Y;U�V�_KPNJS_sG,J�TyO�]�LXPXI�I�PXJS_j[�LXR1OxI�U�V	O�h
��e8��Ò1èHFi�c�{�äPQO;_KPNuKUWJ~I�bSU ö U�LNLNPX]�O�UWø�]�GKV�I�PwI�PX\JSPXJ�_�O�bS\5�oJ�PXJ��$PX_RSV�U}��Í�GO^GKJ�PNJSPXI�PQG,L
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]�GKV�I�PwI�PX\JSPXJ�_�aSPXIi�oPXLNL�]�V�\&T&R�[�UHI�bSU3\]&I�PNYsG,L�I�bSV�U�U(f�[(LNR�O�I�UWVo]�G,V�I�PXI�PN\KJSPNJS_1h!��Ò�èHFi�c�$�Û�oPNLXL
r�V	OxI{Y^UWV�_U0I�bSU�[(LNR�OxI�U�V	Oh(��A-�G,J�T�(`\Ha¸�|-!PNJ>I�\i\JSU![(LNR�O�I�U�V{k1U�[�GKR�O�U0I�bSU�T&PQO�I�G,J1[(U!kgU(Ix�dU�UWJ
I�b�U�PNV;[�U�J>I�V�\KPQTSOqPNO^O�Y;GKLXLoGKJ�T�I�bSU�J�O�]SLNPXIqI�bSUy[�LXR1OxI�U�V6(�Fqa ØBa �da¸þ2-}���obSPN[	b�b�GOqGlLNGKV�_U
u5G,V�PNGKJ�[(Uv��a&PNJ>I�\^Ix��\s[�LXR�O�I�UWV�OI(vF.a Ø�-3GKJ�T#(v�da þ2->h
�iJS\KI�bSUWV$u5GKV�PQG5I�PX\J3\,e1I�bSU�L>f�Y^U�G,J�O0GKLX_\KV�PwI�bSYÉPXJZuK\LXuUWO$O�UWLXU�[�I�PXJS_DGBTSPw��U�V�U�J>I![(V�PwI�U�V�PX\J

e�RSJ�[(I�PN\KJzGKLwI�\K_KU�I�bSUWVWh���bSUt£5Ú5¨� 5Ù^§�ÕsÕ(�#ÔZÐ�¥�¢(¦�§�¨Z©3GKLX_\KV�PwI�bSYé���ob�PN[	b�]gU�V�Y^PXI�OBV�UW]SV�UWO�U�J>I�G,f
I�PN\KJ1O`\,I�bSU�V`I�b�G,J}I�bSUj[(UWJI�V�\PNT Â�Õ e�\V`UWG[	b�[�LXR1OxI�U�V��H�dGOD]SV�\]1\>O�U�TlPNJ�Ä ÍZ�5Ç�a{GKJ�T�Äw��ë��5Ç
T&U�O�[�V�PNk1U�OjG�T&MZJ�GKY^PQ[n[(LNR�O�I�UWV�PNJS_�G,]S]�V�\>GK[	b�\Kk&I	G,PNJSUWT�kZM~e�\V�YqRSLNG,I�PNJS_}I�bSU�[(LNR�OxI�U�V�PXJ�_
]SV�\KkSLNU�YðPNJjI�b�Uie�V	G,Y;U��d\KV�|.\Ke�Y;G,p&PXYqRSY^f�LNPX|U�LNPXb�\>\&T;U�OxI�PXYsG5I�PX\J�h0��bSUBV�U�_RSLNGKV�PNm�U�T�9zG5f
b�GKLNGKJS\KkSPQO�T&PQOxI	G,J�[�U`�dGO�R1O�U�T�PNJ ÄX��ËKÅ5Ç�I�\;\k&I�GKPXJ�bZMZ]1UWV�UWLXLNPX]1O�\PNTSGKL�[(LNR�OxI�U�V	O�h
Æ&h¸Ë&h¸ËÒÖ�¦� 	Ïb_�$
×._�¢�Ñ,¦�¢�¥�§�Õ í �#ÔZÐ�¥�¢(¦�§�¨Z©·B��bSUiY;\O�I!�dU�LNLwf�|ZJS\5�oJ._V�GK]Sb&f�I�bSUW\KV�U(I�PQ[�T&PNu>PQO�PXuU

[(LNR�O�I�UWV�PNJS_�GKLX_\KV�PwI�bSY PNOyk�GO�U�T�\KJ�I�bSU�[(\KJ1OxI�V�R�[(I�PN\KJ�\Ke3I�bSU�Ù^§�¨�§�Ùs 5�8Ð�Ï� 5¨1¨�§�¨Z©�¥�¦�¢	¢
�39�Ò&�i�d\,e{I�bSU`TSG,I�G�Äw��ÅKÅ,Ç�GKJ�TjI�bSU�JnT&UWLXU�I�PNJS_^I�bSU�9lÒS�¿UWTS_KUWO��oPXI�b�I�b�UHLQG,V�_KU�OxI�LNU�JS_KI�b�O
I�\�_U�JSUWV�G,I�UyY^\V�U�[(LNR�O�I�UWV�OWh��$PN_KRSV�U}��Æ�T&U�]SPQ[�I	O^I�bSU#9�Ò&�à\k&I�GKPXJSU�T~e�V�\KY JSPXJ�U�Ix�d\,f
T&PNY;U�J�O�PX\J�G,L�]1\PXJ>I�OWhU\dMtk�V�U�G,|ZPXJ�_.I�bSU3LNPXJS|�LNGKk1UWLXU�Tz�dF �oPXI�bnG;LXUWJS_,I�b�\,ecê;RSJSPXI�O3��I�bSU
UWTS_KUD�oPwI�b�I�bSU`YsG,pZPNY.R�YýØ!R�[�LXPQT&U�G,JyLXUWJS_,I�b1��a�Ix��\s[(LNR�O�I�UWV�O`�*(��3a�\8a1�|-.GKJ�T�(�Fqa�Øia��da
þ^a&�3aZ�O-v��G,V�UB\k&I�GKPXJSU�T�hc��bSUDO�U�[(\KJ1Tj[(LNR�O�I�U�V�[�GKJjkgUBe�RSV�I�b�U�V�T&PXuZPQT&UWTtPXJ>I�\.Ix�d\q[�LXR�O�I�UWV�O
kZMjkSV�UWGK|>PNJS_^I�b�U`UWT&_UDØ����obSPQ[	b�b�GKOoG^LNU�JS_KI�by\,e0Í�h¸Æ.R�JSPwI	O�h
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��bSU�b�PXUWV�GKV�[	bSPQ[�GKLKG,]�]SV�\>GK[	bSU�O�G,V�U�GKLNO�\BV�U�LQG5I�UWTHI�\8_V�GK]Sb&f�I�bSUW\KV�U(I�PQ[c[(LNR�O�I�UWV�PNJS_�h0ÒZPNJS_KLNU(f
LNPXJS|^[(LNR�O�I�U�V	OcG,V�UoO�R�kS_KV	G,]Sb1O0\,egI�bSUoY;PNJSPXYqRSY¤O�]�GKJSJSPNJS_DI�V�U�U�\,egI�b�UiTSG5I	GsÄ Ü,Å5ÇS�obSPQ[	bsG,V�U
G,LQO�\qI�bSU.[�\KJSJSU�[�I�UWT�[(\Y^]g\KJ�U�J>I�O3Ä¸Ü,Æ5Ç�h���\KY;]SLNU(I�U�f�LNPNJS|t[(LNR�O�I�UWV�OiGKV�UDYsG5p&PNYsG,L�[�\KY;]SLNU(I�U
O�RSkS_KV	G,]�b�O;Ä ÜKÆvÇ�G,J1T}GKV�U;V�U�LQG5I�UWTlI�\�I�b�UsJS\&T&Uj[(\LX\V�GKkSPXLNPXIxMn\,e�_KV	G,]Sb�O;ÄX��Ë5Ç�hj��bSUsYsG,p>f
PNY;GKL�[�\KY;]SLNU(I�U�O�RSk�_KV	G,]Sb���GKO.[�\KJ�O�PQT&U�V�UWT�I�b�UtOxI�V�PQ[�I�UWO�IqT&U�r�JSPXI�PN\KJ~\KeoGl[(LNR�OxI�U�VqPXJ¿Ä ë5Ç
G,J1TÛÄw�vÆa�5Ç�h � _V�GK]Sb&f�\KV�PXUWJI�UWT�G,]�]SV�\>GK[	b�e�\KV�JS\KJ&f�bSPNU�V	G,V	[	bSPQ[�G,LiO�I�V�R�[(I�RSV�UWO�G,J�T�\5uU�V�f
LQG,]S]SPNJS_}[(LNR�OxI�U�V	O.PQO^]SV�UWO�U�J>I�U�T�PXJ÷Äw�WÍ>Æ5Ç�h���bSUnßq¢��X 5Ô&¨� 5Ún©,¦� �Ïb_���FHþ`�qPQOq\k&I�GKPXJ�UWT�kZM
[(\JSJSU�[�I�PNJS_sG,LNLgI�bSU`]1G,PNV�Od\,e$]1\PXJ>I	OdI�b�G,IoGKV�UHïc\KV�\KJ�\KP�JSU�PN_KbZkg\KV	O�h0��bSU`FDþ [�\KJ>I�GKPXJ�O�GKLXL
I�b�UiJSU�PN_KbZkg\KV�bS\Z\&T3PNJ&e�\KV�YsG5I�PN\KJs[�\KJ>I�GKPXJSU�T.PNJ;I�b�U�9lÒ&��G,J�TqI�bSUoV�UWLNG,I�PNuKU�JSUWPX_b>kg\KV�bS\Z\&T
_KV	G,]�b��3gBú8þ`�`ÄX�WëKÍ,Ç�h�Z# ñ /�+ ô*9TN5AD<sA�<XC:UZ] @B+.-*4�)6-*H�/�U�H,<�[�7[<q<,Ã*+.-*4§"L] 4,U[A + 9T2Á�C
��bSUiY;PXpZI�RSV�UiV�UWO�\KLNu>PNJS_`G,]�]SV�\>GK[	b.I�\.[�LXR�O�I�UWV�G,J1G,LNMZO�PQOcb�GKO!k1UWU�JjGKT�T&V�U�O�O�UWT^PNJjGDJZRSY.kgU�V
\,e{�dGvM&OWh{��bSUHRSJ�T&UWV�LNMZPXJ�_qGKO�O�RSY;]&I�PN\KJjPQO�I�b�G,I�I�bSU8]1G5I�I�U�V�J�O�I�\qk1UD[(LNR�O�I�U�V�UWTtG,V�U8T&V	Gv�oJ
e�V�\KY \KJSUz\Ke.O�UWuKUWV�GKLBT&PQOxI�V�PNkSR&I�PX\J�O�aiGKJ�T�I�b�Ul_K\>G,LiPQOtI�\~PQT&U�J>I�Pwe�M�I�b�Ul]�GKV�GKY^U�I�UWV�Os\Ke
UWG[	byGKJ�T���]gU�V�b�G,]1O���I�bSU�PNViJZRSY.kgU�V�hU9n\>OxIi\Ke{I�bSU3�d\KV�|sPXJ�I�bSPQOiG,V�UWG^b�GOoGKO�O�RSY;U�TtI�b�G5I
I�b�UjPXJ1T&PXuZPQT&R�GKL�[(\Y;]1\JSU�J>I�O.\,edI�bSU�Y;PwpZI�R�V�UtTSU�J�O�PwIxM}G,V�UtþDG,R�O�O�PNGKJ�a$GKJ�T}PXJ~I�bSPQO.[WGKO�U
I�b�U.]�GKV�GKY^U�I�UWV�OB\,e0I�bSU^PNJ�T&PNu>PQT&R�GKL0þDGKR�O�O�PQG,J�O8G,V�U`I�\tk1U^UWO�I�PNYsG5I�U�TnkZMtI�bSU^]SV�\&[�UWT&RSV�UKh
�{V�GT&PwI�PX\J�G,L�GK]S]SV�\G[	bSUWO�I�\jI�bSPQOo]SV�\KkSLNU�YùPXJZu\KLNuKUD\Kk&I	G,PNJSPNJS_z��PXI�UWV�G,I�PNuKU�LNMS��G;YsG5p&PXYqRSY
LNPX|U�LNPXbS\Z\&T�UWO�I�PNY;G,I�U`\Ke�I�b�U`]�G,V	G,Y;U(I�U�V�uKU�[�I�\KV	O�\Ke{I�bSU3[(\Y;]1\JSU�J>IiT&U�J1O�PXI�PNUWO3Ä ÅÆ5Ç�h9n\KV�U�V�UW[�U�J>I�LNMKavI�bSUoØcp&]1U�[�I	G5I�PN\KJ29zG5p&PNY^PNmWG,I�PN\KJy��ØU9���GKLX_\KV�PwI�bSY¶��G8_KU�J�U�V	G,LXf�]SR�V�]g\O�U
YsG5p&PNY.RSY»LNPX|U�LNPXbS\Z\&TjGKLX_\KV�PwI�bSY Ä ÌÅ5Çge�\KV�Y;PQO�O�PNJS_,f�TSG5I	G3]SV�\Kk�LXUWY;O	�cb1GKO�k1UWU�J�GK]S]SLNPXU�T;I�\
I�b�Us]SV�\kSLNU�Y \Ke�]�GKV�GKY^U�I�UWVHU�OxI�PXYsG,I�PN\KJ�hs�ðV�U�[(UWJI`kg\Z\K|�ÄX�WÌKÍ,Çc]SV�\5u>PQT&U�OHGKJ}G[�[�UWO�O�PNkSLNU
T&U�O�[�V�PN]&I�PN\KJy\,e$I�b�U`I�U�[	bSJSPQ�R�UKh!��JyI�b�U.ØU9ée�V�GKY;U��d\KV�|gaZI�bSU`]�GKV�GKY^U�I�UWV�Od\,e$I�b�U.[(\Y^]g\,f
JSUWJI�T&U�J1O�PXI�PNUWO�G,V�UiRSJ�|>J�\5�oJ�a>GO�GKV�UiI�bSUHY;Pwp&PNJS_.]�GKV�GKY;U(I�UWV�OWaGKJ�T;I�bSUWO�UHGKV�UBUWO�I�PNY;G,I�U�T
e�V�\KY I�bSUj]�G,I�I�U�V�J�O�hy��bSUjØU9 ]SV�\&[(U�T&RSV�U^kgU�_PXJ1O3�oPXI�b�G,J�PNJSPwI�PNGKL�U�OxI�PXYsG5I�Us\,e�I�b�Us]�G5f
V	G,Y;U(I�U�V;uKU�[�I�\V^GKJ�T�PwI�U�V	G5I�PNuKUWLXM�V�UWO�[(\V�U�O3I�bSU�]�G5I�I�UWV�J�O;GK_G,PNJ�O�IqI�bSU�Y;PwpZI�R�V�UnT&UWJ�O�PXIxM
]SV�\&T&R�[(U�TtkZMsI�bSU`]�GKV�GKY^U�I�UWVduUW[(I�\KV�h0��bSUDV�U�O�[�\KV�UWTj]1G5I�I�U�V�J�OoG,V�U8I�bSUWJyR1O�U�TjI�\^R�]gTSG,I�U
I�b�UH]1G,V	G,Y;U(I�U�VdUWO�I�PNY;G,I�U�O�h0��J�Gq[�LXR�O�I�UWV�PNJS_;[(\JI�U(pZIWaZI�bSU`O�[�\KV�UWO�\,e�I�bSUD]�G5I�I�UWV�J�O`���obSPQ[	b
UWO�O�U�J>I�PQG,LNLXM�Y;UWGKO�RSV�U`I�b�U�PNVBLNPX|U�LNPXbS\Z\&T�\,eckgU�PNJS_�TSV�Gv�oJye�V�\KY¾]�G,V�I�PQ[(RSLQG,V8[(\KY;]g\KJSUWJ>I�Oi\Ke
I�b�UsY^PXpZI�RSV�U��D[WG,J�kgUsu>PNU��dUWT}GKO3bSPXJ>I	O3G5IDI�b�Ut[(LQGKO�OD\,e�I�bSUj]1G5I�I�U�V�J�hj��bS\>O�U;]�G,I�I�UWV�J1O�a
]SLQGK[�UWT���kZMnI�bSU�PNV.O�[(\KV�UWO	�8PXJ�Gy]�GKV�I�PN[�RSLNGKV3[(\Y^]g\KJ�U�J>IWa{��\RSLNTlI�b�U�V�U(e�\KV�U;k1UsuZPNU��dUWT�GKO
kgU�LN\KJS_PXJS_^I�\qI�bSU3O�G,Y;U`[(LNR�OxI�U�V�h
úi\KJ�]�G,V	G,Y;U(I�V�PQ[�I�UW[	bSJSPQ�>RSUWOze�\KV�T&U�J1O�PXIxM>f�k�GO�U�TÛ[(LNR�O�I�U�V�PNJS_¿b�GvuU�G,LQO�\æk1UWU�J¤TSU�uKUWLwf

\K]gUWT}Ä ÅÆvÇ�h$��J�O�]�PXV�UWT�kZM;I�bSU`ÞcG,V�m�UWJj�oPNJ�T&\5�æGK]S]SV�\GK[	b;I�\;JS\KJS]1G,V	G,Y;U(I�V�PQ[BT&UWJ�O�PwIxMsU�OxI�Pwf
YsG5I�PX\J�aZI�bSU`[�\KV�V�U�O�]g\KJ�TSPXJS_^[(LNR�O�I�U�V�PNJS_q]�V�\&[(U�T&RSV�UHO�UWGKV�[	b�UWO�e�\KVokSPNJ�O��oPXI�byLNGKV�_U8[(\RSJ>I�O
PNJ^GHY.R�LwI�PNT&PNY;U�J�O�PN\KJ�GKL&bSPNO�I�\_KV	G,YÛ\Ke�I�b�UoPXJS]�R&I!]�G5I�I�UWV�J;O�U�IWh!èBI�bSUWV!G,]S]�V�\>GK[	bSU�O�PNJ�[(LNR�T&U
I�b�U;GK]S]SLNPN[WG5I�PX\J�\KedG,J�\,I�b�U�VD]�G,V�I�PXI�PN\KJ1G,L0\KVDbSPNU�V	G,V	[	bSPQ[�G,L0[(LNR�O�I�UWV�PNJS_�G,LN_K\KV�PXI�bSY R�O�PNJS_yG
T&PQOxI	G,J�[�UDY^U�GKO�RSV�UHk1GKO�UWT�\KJ�GqJ�\KJS]�GKV�GKY;U(I�V�PQ[8T&UWJ�O�PwIxM�UWO�I�PNY;G,I�Uh�Z# � J�<;)BAD<XC:9�J�<*+ 4Z2NØBU[A{En]eN;C:9=<BA +.-;4
ÒZPNJ�[(Ud]SV�\vp&PXY;PXIxM8]SLQGvM&O{G8|KUWMDV�\LXU!PNJ.\RSV$PXJ>I�R�PwI�PXuU�JS\KI�PN\KJq\,e�GH[(LNR�OxI�U�V�avJSUWGKV�U�OxI�f�JSUWPX_bZk1\V
T&PQOxI	G,J�[�UWO3[WG,J�O�U�V�uKUsGKODI�bSUjk�GO�PQO`\Keo[�LXR1OxI�U�V�PXJS_n]�V�\&[(U�T&RSV�UWOWht�iJ�PXI�UWV�G,I�PNuKUs]SV�\&[(U�T&RSV�U
��GKOc]SV�\K]g\O�UWT;PNJzÄX��Ë,Ì,Ç�µ>PXI�GKO�O�PN_KJ1OcUWG[	bsRSJSLQG,kgU�LNUWTs]�G,I�I�U�V�J;I�\`I�bSU8[�LXR�O�I�UWV�\Ke�PXI�O�JSU�G,V�UWO�I
LQG,kgU�LNUWTzJ�U�PN_KbZk1\V8]1G5I�I�U�V�J�a�]SV�\5uZPNT&U�T�I�b�U;TSPNO�I�GKJ�[(UqI�\�I�b�G,IHLQG,kgU�LNUWTlJSU�PN_KbZkg\KVHPNOHkgU�LN\5�
GtI�bSV�UWO�bS\KLQT�h.��b�U^]�V�\&[(U�O�OH[(\J>I�PNJ>R�UWOHRSJ>I�PNLcG,LNLc]�G5I�I�U�V�J�ODG,V�U.LQG,kgU�LNUWT�\KVHJS\�GKTSTSPwI�PX\J�G,L
LQG,kgU�LNPXJS_>OB\&[W[(RSV�h`��bSU.YqR&I�R�GKL0JSU�PN_KbZkg\KV�bS\Z\ZTzuvGKLXR�U���TSUWO�[(V�PXkgUWTlUWG,V�LNPXUWVBPNJzI�b�U^[�\KJ>I�U�p>I



ª '(6�'8«�= 2(¬�6�W4Q)#*(®>¯���°S�±�) �² � ���
\,ecT&PQOxI	G,J�[�U`[(\KY;]SRSI�G5I�PX\J1�d[�GKJ�GKLNO�\^k1U`R�O�UWT�I�\^_V�\5�¹[(LNR�OxI�U�V	Ode�V�\YàJSU�G,VoJSUWPX_b>kg\KV	OWh�Z# �þ\[N�ÙKÙ~F;E}]eN*C=9=<,A +.-*4
�{V�GT&PwI�PX\J�G,L$[(LNR�O�I�U�V�PNJS_�GK]S]SV�\GK[	b�UWOo_U�JSUWV�G,I�U3]�GKV�I�PwI�PX\J�OWµgPNJ�Gt]�G,V�I�PXI�PN\KJ�a1U�GK[	bz]�G,I�I�U�V�J
kgU�LN\KJS_>OHI�\�\KJSUsGKJ�Tl\JSLNMz\KJSUs[�LXR�O�I�UWVWhs�BU�J�[�UKa�I�bSUs[(LNR�O�I�U�V	ODPNJ�Gyb�GKV�T�[(LNR�O�I�U�V�PNJS_nG,V�U
T&PQO�îx\PXJ>I�h��SR�m�m�My[(LNR�O�I�U�V�PNJS_;U(pZI�UWJ�TSO�I�bSPNOBJS\,I�PX\JyI�\jGKO�O�\Z[�PNG,I�UHUWG[	by]1G5I�I�U�V�J��oPwI�byUWuKUWV�M
[(LNR�O�I�UWVjR�O�PXJS_~G�Y;UWY.kgU�V	O�bSPN]�e�RSJ�[(I�PN\KJ ÄX�WÅKë,Ç�h¹��bSUz\KRSI�]SR&I�\,e`O�R�[	b�GKLX_\KV�PwI�bSYsO;PNOjG
[(LNR�O�I�UWV�PNJS_�ack�R&I^J�\,I^Gl]�G,V�I�PXI�PN\KJ�h�½}U�_PXuU�GlbSPX_b&f�LXUWuKU�L�]�G,V�I�PXI�PN\KJ1G,L�e�RSm�mWM~[(LNR�OxI�U�V�PXJ�_
G,LN_K\V�PXI�b�Y¶k1UWLX\5�`h Ú ¹»ÛNÛaÜ�¸ ©�¹»º
¯
¬Z�±3´ ¨À§0©3¨�ª�`±3¯
¼ «
�x�v��ÒZU�LNUW[(I`GKJ�PNJSPXI�PQG,L0e�RSmWm�M�]�G,V�I�PXI�PN\KJ}\,e�I�bSU�� \Kk&îxU�[�I�ODPNJ>I�\�Æ [(LNR�O�I�U�V	OHkZMlO�UWLXU�[�I�PXJS_

I�bSUI�E7�Æ Y;U�Yqk1UWV�O�bSPN]jYsG5I�V�PXp�Ã.h&�iJjUWLXUWY^UWJ>I�Ý !ÞR \Ke�I�bSPQOdY;G,I�V�Pwp;V�U�]SV�UWO�U�J>I�OcI�bSU
_KV	GKT&UH\,e$Y^UWY.kgU�V	O�b�PX]�\,e$\Kk&îxU�[�I�� ! PNJ�[(LNR�OxI�U�V Â R h!��MZ]SPQ[�GKLXLNMKa°Ý !SR H�Ä �>����Ç�h

��Ë�6ÃBO�PXJS_6Ã3a�r�J1TnI�b�Uqu5G,LNRSU^\,e�Gte�RSmWm�Mz[(V�PXI�U�V�PN\KJne�RSJ1[�I�PN\KJ�a�¢W·¸©>·.G��dU�PN_Kb>I�U�TzO��>R�GKV�U�T
U�V�V�\V�[(V�PXI�U�V�PN\KJje�R�J�[�I�PX\J�aSGKO�O�\&[�PNG,I�UWTj�oPwI�btI�bSU`[(\KV�V�UWO�]1\J�T&PNJS_.]�GKV�I�PwI�PX\J�h�è8JSUH]1\>Oxf
O�PNkSLNU8e�R�m�m�My[(V�PwI�U�V�PX\Jje�RSJ1[�I�PN\KJnPQOß k ��&:�Mày�z� án ! p � Ènoqp � Ý�!SR�uO�,! r Â o u k �
�obSU�V�U Â o ��â á! p � Ý ! o � ! PQO�I�bSU L�Ê3Ìqe�RSmWm�M�[�LXR1OxI�U�Vi[(UWJ>I�U�V�hgoUWGO�O�PX_J;]�G5I�I�U�V�J�O0I�\.[(LNR�O�I�UWV�O!I�\3V�UWT&R1[(UoI�bSPNO�[(V�PwI�U�V�PX\J^e�RSJ�[�I�PX\Jju5G,LNRSUBGKJ�T;V�U�[(\Yqf
]SR&I�UAÃ.h

��Ì>�6goU�]gUWG,IoO�I�UW]zË.R�JI�PXL�U�J>I�V�PXU�O�PXJ�ÃÛT&\;JS\KIB[	b�G,J�_KUDO�PN_KJSPXr1[WG,J>I�LNMKh
��J�e�R�m�m�M�[(LNR�O�I�UWV�PNJS_�adUWG[	b�[�LXR1OxI�U�VjPQOjG�e�RSm�mWM�O�U(Ij\KeDGKLXLiI�bSUn]�G,I�I�U�V�J�O�h¹�{PN_KR�V�U���ê

PNLXLNR�O�I�V	G5I�U�O�I�b�U.PQT&UWG�h���b�U3V�U�[�I	G,JS_LXU�O�U�J�[�LX\>O�U`Ix�d\ ö b1G,V	TSø;[(LNR�OxI�U�V	OiPNJ�I�bSUqTSG5I	GSÈ@¤����(�N��Ëb��Ìb��Í>�	Æ�-�GKJ�T�¤ k �ã(�êb��Ü���ëb��Åb-h��¾e�RSm�mWM�[(LNR�O�I�UWV�PNJS_�G,LN_K\V�PXI�bSY Y^PN_Kb>Is]SV�\&T&R�[(U
I�b�UlIx�d\�e�RSmWm�M¿[(LNR�O�I�UWV�O6äh�lG,J1T�ä k T&UW]SPN[(I�U�T¿kZM�U�LNLXPN]�O�UWOWhð��bSU�]�G5I�I�UWV�J�O��oPNLXLDb�GvuU
Y;U�Yqk1UWV�O�bSPN]tu5G,LNRSUWO�PNJ�Ä �SaN�(Çge�\KVdUWGK[	b�[(LNR�OxI�U�V�hc�S\KVdU(pSGKY^]�LXUaKe�RSmWm�Mj[�LXR�O�I�UWV�äh�B[(\RSLNTjk1U
[(\Y;]�GK[(I�LNMtT&UWO�[(V�PNk1U�T�GO(>�������>� Å>�q����Ë°�M�b� ë�K�W��Ì>���>�¸ÜK�q�W��Í>�M�b� ê�q����Æb���b�¸ÆKÆK�q�W��êb�M�b�¸Ë,�q����Ü��M�b�¸Ë,�q����ë>���b� �K�K�W��Å>���>� �K�q-
G,J1T~ä k3[(\RSLQTtkgU3T&UWO�[(V�PNk1U�TyGO(>�x�N���>� �>�q�W��Ë°�M�b� ��q����Ì>���b� ��K�W��Í>���>�X�v�q����Æ°�M�b�N��Æ�q�W��êb�M�°� ÍZ�q����Ü����b� ÌÆ,�K�W��ë>���a� ��K�W��Åb���b� Å>�O-
��bSU`\V�T&UWV�U�Tj]�GKPXV	O`��/O��å,!��dPNJyU�GK[	b�[(LNR�O�I�U�VoV�U�]�V�U�O�UWJIdI�b�U�/�I�b�]�G5I�I�U�V�J�G,J�TyPXI�O�Y;U�Yqk1UWV�f
O�bSPX]luvGKLXR�U3I�\jI�bSU;[(LNR�O�I�U�V�å,!�h�}�G,V�_KUWViY;U�Yqk1UWV�O�bSPN]zu5G,LNRSUWOBPXJ�TSPN[WG5I�UqbSPN_KbSUWV8[(\J&r1T&UWJ�[(U
PNJ�I�bSU3GKO�O�PX_JSY;U�J>Io\,e�I�bSU3]�G,I�I�U�V�JtI�\;I�bSU3[�LXR�O�I�UWVWh!�Éb1G,V	T�[�LXR�O�I�UWV�PNJS_s[�GKJ�kgU`\KkSI�G,PNJSU�T
e�V�\KYýGqe�RSmWm�Mt]1G,V�I�PXI�PN\KJyk>MtI�bSV�UWO�bS\LNT&PNJS_qI�bSU`Y;UWY.kgU�V	O�bSPN]�u5G,LNRSUKh
�SRSmWm�MæO�U(InI�bSU�\V�M���GKO�PNJSPXI�PQG,LNLXMæGK]S]SLNPXU�T¿I�\�[(LNR�OxI�U�V�PXJ�_�PNJ ÄX��ÆKë5Ç�h¾��bSU�kg\Z\K|¿kZM\dU�m�T&U�|æÄX�Wë,ÇiPNOtG�_\Z\ZT�O�\KRSV	[(U�e�\KVsYsG,I�U�V�PQG,Lo\KJ�e�RSmWm�M�[(LNR�OxI�U�V�PXJ�_�h���bSUnY;\O�Ij]1\]SR&f

LQG,V3e�R�m�m�M~[�LXR1OxI�U�V�PXJS_}G,LN_K\V�PXI�bSY PQO3I�bSUte�R�m�m�MGæ	f�Y;UWGKJ�O����$�X9l�.G,LN_K\V�PXI�bSY ÄX�Wë,Ç�h}Ø!uKUWJ
I�b�\KRS_b�PwIyPNOtk1U�I�I�UWVjI�b�G,J�I�bSUzb�GKV�T�LZf�Y;UWGKJ�OjGKLX_\KV�PwI�bSY PNJæGvuK\PNTSPXJS_�LN\&[�G,L8Y;PXJSPNYsGSa
�$�X9â[WG,JnOxI�PXLNL{[�\KJZuKUWV�_UBI�\sLX\&[WG,L�Y;PNJSPXYsGs\Ke{I�bSU.O��>R�G,V�UWT�U�V�V�\Vi[(V�PwI�U�V�PX\J�h���bSU3TSUWO�PX_J
\,e$Y;U�Y.kgU�V	O�bSPX]�e�RSJ�[(I�PN\KJ�O�PQOdI�b�U`Y^\>OxIoPNY;]1\V�I	G,J>Id]�V�\kSLXUWYàPNJte�RSmWm�Mt[�LXR1OxI�U�V�PXJS_1µST&PX�gUWV�f
U�J>I.[	bS\PN[�UWO`PNJ�[�LXR�TSUsI�bS\>O�Usk1GKO�UWT�\KJ�O�PNY;PXLQG,V�PXIxM�T&U�[(\KY;]g\O�PwI�PX\J�Äw��ë5Ç�G,J1T�[(U�J>I�V�\PNTSOD\Ke
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ä(jel*�6Þ:Õ;��ä3d`ç*ç��s:bed;fPgPh:iPf��
[(LNR�O�I�UWV�OWh^�ð_U�JSUWV�GKLXPNmWG,I�PN\KJz\Ke�I�b�Uj�$�X9 G,LN_K\KV�PXI�bSY ��GKOH]SV�\K]g\O�UWTlk>M�Äw��ë5Ç0I�bSV�\KR�_Kb�G
e�G,Y;PNLXM;\Ke�\k&îxUW[(I�PNuKUoe�R�J�[�I�PX\J�O�hc�¿e�RSm�mWM�æ	f�O�bSU�LNL1GKLX_\KV�PwI�bSYðGKJ�TsG,JjGTSG,]SI�PNuKUiu5G,V�PQG,J>Ice�\KV
T&U�I�UW[(I�PNJS_j[(PNV	[(RSLQG,VoG,J1TtUWLXLNPX]SI�PQ[�G,L�k1\RSJ�TSGKV�PNUWO���GKOd]SV�UWO�U�J>I�U�TtPNJ�Ä Ìê5Ç�h�Z# è÷A�<KÂBAD<XC:<,-q9:);9S+ UZ-�U,W!En]eN*C=9=<BADC
��JsG,]S]�LXPQ[�G,I�PN\KJ�O$�obSUWV�UdI�b�UoJ>R�Y.kgU�Vc\,e�[(LQGKO�O�UWO$\KV![�LXR�O�I�UWV�O$PNJsGHT�G5I�GDO�U(I!YqR�OxIckgUiT&PQO�[�\5uf
U�V�UWT�aZG^]�GKV�I�PwI�PX\Jt\Ke�I�bSU3T�G5I�G^O�U(I�PNOdI�bSUDU�J�T�]SV�\ZTSR�[�I�h0�BU�V�UKaSGq]�G,V�I�PXI�PN\KJ�_KPNuKU�OdGKJtPQT&UWG
G,kg\KRSI�I�b�UHO�U�]�GKV�GKkSPNLXPXIxMq\Ke�I�bSUHTSG5I	G3]g\KPNJ>I�O�PXJ>I�\^[(LNR�O�I�U�V	OdG,J�Ts�ob�U(I�b�U�VdPwI�PNO�Y;UWGKJSPXJ�_,e�RSL
I�\�UWY;]SLX\5M�G}O�RS]gU�V�uZPNO�UWT�[(LQGKO�O�Pwr�UWV^I�b�G,ItGKO�O�RSY;U�OsG�_PXuU�J�JZRSY.kgU�Vs\KeD[�LNGO�O�UWO^PNJ�I�bSU
TSG,I�GnO�U(IWh��i\5�dU�uKUWVWa�PXJ�YsG,JZMz\KI�bSUWV.G,]S]�LXPQ[�G,I�PN\KJ�OHI�b�G5I.PNJZuK\LXuU^T&U�[(PQO�PN\KJ�YsG,|ZPNJS_�a�I�bSU
V�UWO�RSLwI�PXJ�_q[(LNR�O�I�UWV�O�b�GvuKUiI�\^k1U8V�UW]SV�U�O�UWJ>I�UWTj\KV�TSUWO�[(V�PXkgUWTtPXJtG^[(\Y;]�GK[(I�e�\KV�YðI�\^GK[	bSPNU�uU
£K ,¥� � ¡�Ð�¥�¦� KÕ�¥�§�Ñ,¨�h�Ø!uU�J�I�b�\KRS_b�I�bSU�[(\J�OxI�V�R1[�I�PN\KJ�\KeiGl[(LNR�O�I�UWV.V�U�]SV�UWO�U�J>I�G,I�PN\KJ�PQOqGKJ
PNY^]g\KV�I�GKJ>I�OxI�U�];PXJjTSUW[(PQO�PX\JqYsG,|ZPNJS_�aPwI!b1GKOcJS\KI!k1UWU�JsU�p&GKY;PXJSU�T;[(LN\O�U�LNM3kZM.V�UWO�UWG,V	[	bSUWV�OWh
��bSU^JS\,I�PX\Jl\Ke�[(LNR�O�I�U�VDV�U�]SV�UWO�U�J>I	G5I�PN\KJl�dGOBPNJ>I�V�\ZTSR�[(U�TzPNJ�Ä Æ&��Ç0GKJ�Tz��GKOHO�R�k�O�U��>RSU�J>I�LNM
O�I�R�T&PNUWTyPNJ�Ä Í1�(Ç�G,J1T�ÄX�WÌ��(Ç�h0��b�U�MtO�RS_K_UWO�I�U�TjI�bSUDe�\KLNLX\5�oPNJS_^V�UW]SV�UWO�U�J>I�G,I�PN\KJ�O�[	bSUWY^U�O�È
�x�v�6goU�]SV�UWO�U�J>I8Gt[(LNR�OxI�U�V8\,ec]1\PXJ>I	OBkZM�I�bSUWPXVD[(UWJI�V�\PNTy\VBkZMyG�O�U�IB\,e�TSPNO�I�GKJI8]1\PXJ>I�O8PNJ

I�bSU3[�LXR�O�I�UWVWhc�$PN_KRSV�U;�vÜqT&U�]�PN[(I�O�I�bSUWO�UHIx��\;PQT&UWGO�h
��Ë�6goU�]SV�UWO�U�J>I;[(LNR�OxI�U�V	O^R�O�PNJS_}JS\&T&UWO^PNJ�G�[(LQGKO�O�PXr1[WG5I�PN\KJ~I�V�U�UKh���bSPNO^PQO;PXLNLNR�OxI�V�G,I�U�T~PNJ

�{PN_KR�V�U;�Wë�h
��Ì>�6goU�]SV�UWO�U�J>I`[(LNR�O�I�U�V	O8k>MlR�O�PNJS_�[(\J5îxRSJ�[(I�PNuKU^LX\_KPQ[�G,L$U(p&]SV�UWO�O�PX\J�O�h3��\KVDU(pSGKY^]�LXUa�I�bSU

U(p&]SV�UWO�O�PN\KJ�Ä é � ¥æÌ,Ç�Ä é�k ê¹Ë5Ç{PNJl�$PX_RSV�Uj�WëjO�I�GKJ�TSOie�\KViI�bSU.LN\K_PN[WG,L�O�I�G,I�UWY^UWJ>I.º é �
PNO�_V�U�G5I�UWVdI�b�GKJ�Ì�¼� 5¨�£qº é k PQO�LXU�O�OdI�b�G,JzË&¼NhÃBO�U.\,ecI�bSUq[�U�J>I�V�\KPQT�I�\tV�U�]SV�UWO�U�J>IBGt[�LXR1OxI�U�VHPNOBI�bSUqY;\O�I8]g\K]SRSLQG,VHO�[	b�U�Y;UKh8��IH�d\KV�|&O

�dU�LNL��obSUWJ�I�bSUt[�LXR1OxI�U�V	O3G,V�Uj[(\Y^]1GK[�I3\V3PQO�\KI�V�\K]SPQ[,hy�i\5�dU�uKUWVWa{�obSU�J�I�bSUt[�LXR�O�I�UWV�O.G,V�U
U�LN\KJ�_G5I�UWT�\KV3J�\KJ&f�PNO�\,I�V�\]SPQ[,a�I�bSU�J�I�bSPNOqO�[	b�U�Y;U;e�G,PNLNO`I�\nV�U�]SV�UWO�U�J>IDI�bSUWY ]�V�\]1UWV�LNMKh���J
O�R�[	b�G}[�GO�UacI�b�UnR�O�Uy\,eDG�[(\KLNLNUW[�I�PX\J�\Ke8kg\KRSJ�T�G,V�M�]1\PXJ>I�O;PNJ�G�[�LXR�O�I�UWVj[�GK]&I�RSV�UWO^PXI�O
O�b�G,]gUj�dU�LNL�hn��bSU�J>R�Y.kgU�V.\Keo]1\PXJ>I�O.R�O�UWT}I�\lV�UW]SV�U�O�UWJ>I.Gz[(LNR�O�I�U�V^O�b�\KRSLQT�PXJ1[(V�UWGKO�UjGKO
I�b�U3[(\KY;]SLNU(p&PXIxMj\,e0PXI�OoO�b�G,]gU`PXJ1[(V�UWGKO�UWOWh0��bSUDIx��\sT&PX��U�V�U�J>IoV�UW]SV�U�O�UWJ>I�G5I�PX\J�OdPXLNLNR�OxI�V�G,I�U�T
PNJz�{PN_KR�V�Us��ë^GKV�U`U��>RSPXu5GKLXUWJI�h�Ø�uKU�V�Mj]�G,I�b�PNJzGs[(LQGKO�O�PXr1[�G,I�PN\KJ�I�V�U�UDe�V�\KYýI�bSU3V�\Z\,IiJS\&T&U
I�\sG;LNUWG,e{JS\&T&U3[�\KV�V�U�O�]g\KJ�T�O�I�\sG^[�\KJ5îxR�J�[�I�PXuU3OxI	G5I�UWY;U�J>IWh!�BJyPNY;]1\V�I	G,J>IoLXPNY;PwI	G5I�PX\Jy\Ke
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I�b�U.IxMZ]SPQ[�GKL$R1O�Uq\,e!I�bSU^O�PNY^]�LXU;[(\J5îxRSJ�[(I�PNuKU;[(\KJ1[(U�]SIHV�U�]SV�UWO�U�J>I	G5I�PN\KJ1OoPNO8I�b�G5IHI�bSUWMz[�GKJ
T&U�O�[�V�PNk1UD\JSLXMtV�U�[�I�GKJS_KR�LNGKVd\VoPNO�\,I�V�\]SPQ[8[�LXR�O�I�UWV�O�PNJyI�bSUDe�U�G5I�RSV�U`O�]�GK[�UKh
F8G,I�G;G,k�O�I�V	GK[(I�PN\KJyPNO�R1O�U�e�RSL�PNJ�TSUW[(PQO�PX\J�YsG,|ZPNJS_;k1U�[�GKR�O�UD\Ke{I�bSUDe�\KLNLX\5�oPNJS_1È

�x�v����I8_KPNuKU�OBGjO�PNY^]�LXU^G,J�TnPNJ>I�RSPXI�PNuKU^T&UWO�[(V�PN]&I�PN\KJz\Ke�[(LNR�O�I�U�V	Oi�ob�PN[	bzPQO8UWGKO�M�e�\KVBbZRSYsGKJ
[(\KY;]SV�U�b�U�J�O�PX\JzÄw��ÌË5Ç�h$��Jjkg\,I�by[(\J�[(UW]&I�R�GKLg[�LXR1OxI�U�V�PXJS_�Äw��ÌËvÇ�G,J1TjO�MZYqk1\LXPQ[B[�LXR�O�I�UWV�f
PXJS_jÄ¸Ü5ë,ÇSI�b�PNO�V�UW]SV�UWO�U�J>I�G,I�PN\KJ^PNO�\Kk&I	G,PNJSUWT^�oPXI�bS\R&I�R�O�PNJS_3G,JjGTST&PXI�PN\KJ�GKL�OxI�U�]�hc��bSU�O�U
G,LN_K\KV�PXI�bSYsOD_KUWJSU�V	G5I�U;I�bSU�[(LNR�OxI�U�V	O.GO`��UWLXLdGKODI�bSU�PNVqTSUWO�[(V�PX]&I�PX\J�OWhy�ùO�U�I.\,e�e�RSmWm�M
V�RSLNUWOc[WG,JskgUo\Kk&I	G,PNJSUWT^e�V�\KY e�RSm�mWMq[�LXR�O�I�UWV�O!\,e�G3TSG5I	GDO�U�IWhc��bSUWO�UoV�RSLXU�O![�GKJ;k1UiR1O�U�T
I�\;kSRSPNLNT�e�RSmWm�My[(LQGKO�O�PXr�U�V	O�G,J�Tte�RSmWm�M�[�\KJ>I�V�\KLNLNU�V	O�h

��Ë����IdbSUWLX]1O�PNJ�G[	bSPNU�uZPXJ�_qTSG,I�G^[(\KY;]SV�UWO�O�PX\J;I�b�G,I�[WG,JtkgUHU(p&]SLN\KPXI�UWTje�RSV�I�bSUWVdkZMjG^[(\Yqf
]SR&I�UWV�ÄX�WÌë5Ç�hz�{PN_KR�V�Un��Å���G>�`O�bS\5�iO3O�G,Y;]SLNUWO3kgU�LN\KJ�_KPNJS_nI�\lIx��\z[	b1G,PNJ&f�LNPN|KUt[�LXR�O�I�UWV�O
LNGKk1UWLXU�T���GKJ�T�Ë&h��à]1G,V�I�PXI�PN\KJ�GKLd[�LXR�O�I�UWV�PNJS_zLNPN|KUjI�bSU�L>f�Y;U�G,J�OqG,LN_K\KV�PXI�bSYâ[�GKJSJS\,I
O�UW]�G,V	G5I�U;I�bSU�O�UsIx�d\lO�I�V�R�[�I�RSV�UWO3]�V�\]1UWV�LNMKhz��bSU�O�PNJS_KLNU(f�LNPXJS|�G,LN_K\V�PXI�b�Yé�d\KV�|ZO3��UWLXL
\KJ�I�bSPQOiTSG,I�GSa&k�R&IiPNOB[(\KY;]SRSI�G5I�PX\J�G,LNLNMjU(p&]gU�J�O�PXuUKh!ÒZ\1aSG;b>MZkSV�PQT�GK]S]SV�\GK[	b�YsGvMsk1U
R�O�U�T�I�\;U(p&]SLN\KPXIoI�bSUqT&UWO�PXV	G,k�LXUD]SV�\K]gU�V�I�PNUWO�\Ke$kg\,I�b�I�bSUWO�U3G,LN_K\V�PXI�b�Y;OWhc½}U3\Kk&I	G,PNJyë
O�RSk�[(LNR�O�I�UWV�OB\,ecI�b�UqTSG,I�GskZMyR�O�PNJS_tI�bSUy��[(\Y;]SR&I�G,I�PN\KJ�GKLXLNMyU(áj[(PNU�J>I	��L>f�Y^U�G,J�O8G,LN_K\Kf
V�PXI�bSY�h0Ø�G[	b.\,e1I�bSU�O�UoO�RSk�[(LNR�OxI�U�V	O0[�G,J^kgUdV�U�]�V�U�O�UWJI�UWT.k>M3I�bSUWPXVc[(UWJ>I�V�\KPQTSO0GKOcO�bS\5�oJ
PXJ~�$PN_KRSV�Uz�WÅ1��G>��hzúi\5�ðI�bSU�O�PXJ�_KLNU(f�LXPNJS|�G,LN_K\KV�PXI�bSY [�G,J�kgU�GK]S]SLNPXU�T�\KJ�I�bSUWO�Ut[�U�J&f
I�V�\KPQTSOiG,LN\KJ�U`I�\t[�LXR1OxI�U�ViI�bSU�Y PNJ>I�\�Ës_KV�\KRS]�OWho��bSU3V�UWO�RSLXI�PNJS_j_KV�\KR�]�OiG,V�U.O�bS\5�oJnPNJ
�{PN_KR�V�U8�WÅ���k1��h$�iUWV�Ua,G8TSG,I�GBV�U�T&R�[�I�PX\J.PQO0GK[	bSPNU�uUWT`kZMDV�UW]SV�UWO�U�J>I�PNJS_iI�bSU�O�RSk�[(LNR�O�I�UWV�O
k>MjI�bSUWPXVi[�U�J>I�V�\KPQTSOWh
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��Ì>����IBPXJ1[(V�UWGKO�UWOoI�bSU3U�áj[(PNU�J�[�M�\KecI�bSU.TSUW[(PQO�PX\JnY;GK|ZPXJS_;I	GKO�|�hd��J�Gs[(LNR�OxI�U�V�f�k1GKO�UWT�T&\&[�f

RSY;U�J>IjV�U�I�V�PXUWu5G,L�I�U�[	bSJSPQ�>RSU~Äw�vÆ,Å,Ç�adG�LNGKV�_Uy[�\KLNLXU�[�I�PN\KJ�\KeHT&\&[(R�Y^UWJ>I�OsPQOj[(LNR�O�I�UWV�U�T
G,J�TnU�GK[	bz\Ke!I�b�U^[�LXR�O�I�UWV�O8PQO8V�U�]�V�U�O�UWJI�UWTnR1O�PNJS_tPXI�OD[�U�J>I�V�\KPQT�hD��Jl\V�T&UWVBI�\tV�U(I�V�PNU�uU
T&\&[(RSY;U�J>I	O�V�U�LNU�u5G,J>I�I�\qG^�>RSU�V�MKaI�b�UH�>RSUWV�M;PQO�YsG5I	[	bSUWTt�oPwI�bjI�bSUH[�LXR1OxI�U�V�[(U�J>I�V�\PNTSO
V�G,I�bSUWV�I�b1G,J3�oPXI�b^G,LNLKI�bSUdTS\Z[�RSY;U�J>I�OWh0��bSPNO{bSUWLX]�O{PNJ.V�U(I�V�PNU�uZPXJ�_iV�UWLXUWu5G,J>I$T&\&[�RSY;U�J>I�O
U(áj[(PNU�J>I�LNMKh;�iLQO�\yPNJ�O�UWuKUWV�GKL$GK]S]SLNPN[WG5I�PN\KJ1O8PNJZuK\LXuZPNJS_�LQG,V�_KU;TSG,I�GyO�U�I�OWa{[(LNR�O�I�UWV�PNJS_yPNO
R�O�U�TjI�\s]1UWV�e�\V�YýPXJ�TSU(p&PXJ�_�a&�obSPQ[	b�bSU�LN]�O�PNJyU�áj[(PNU�J>IBT&UW[�PNO�PN\KJyY;GK|ZPXJS_nÄ ÍÌ,Ç�h�Z# ë "LAK9S+ ìZ1*+ )6]�J�<BN6AD)6]cJ�<~9%í?U[A�ÃXC&W U[A$En]eN;C:9=<BA +.-;4

�iV�I�PXr1[�PNGKLSJSU�R�V�GKLSJSU(Ix�d\KV�|&Oo���8úBúBO	�oÄ ë,ÍKÇ1G,V�U�Y^\KI�PNu5G5I�U�T;kZM.kSPN\KLN\K_PN[WG,L&JSUWRSV�GKL&JSU(Ix�d\KV�|&O�h
�Bú8úBOcb1GvuKU�k1UWU�J;R�O�UWTqU(pZI�UWJ�O�PXuU�LNM3\5uKUWV{I�bSUo]�GOxIcI�bSV�UWUoT&UW[WGKT&U�O$e�\KVckg\,I�bs[�LNGO�O�Pwrg[�G5I�PX\J
G,J1Tz[(LNR�O�I�U�V�PNJS_�ÄX�WêëSµ�ÅKÅ,Ç�h`ÒZ\KY;Uq\,e!I�bSU.e�U�G5I�RSV�U�Oi\Ke!I�bSU;�Bú8úBO8I�b1G5I`G,V�U3PXY;]g\KV�I�GKJIDPNJ
]�G,I�I�UWV�J�[(LNR�O�I�UWV�PNJS_sG,V�UKÈ
�x�v�y�BúBú8O$]SV�\&[�UWO�O�JZRSY;U�V�PQ[�G,L>uKU�[�I�\KV	O�G,J1T.O�\BV�UW�>RSPNV�U!]1G5I�I�U�V�J�O{I�\8k1U�V�U�]SV�UWO�U�J>I�U�TDR�O�PXJS_

�R1G,J>I�PXI�G,I�PNuKU8e�UWG5I�RSV�UWO�\KJ�LXMh
��Ë�y�BúBú8OiG,V�UHPXJSb�U�V�U�J>I�LNMt]�GKV�GKLXLNU�L�GKJ�T�T&PNO�I�V�PNkSR&I�U�Ty]SV�\&[�UWO�O�PNJS_;G,V	[	bSPwI�UW[(I�RSV�UWOWh
��Ì>�y�BúBú8OjYsGvM�LXU�G,V�J�I�bSU�PNVtPNJ>I�UWV�[�\KJSJSU�[�I�PX\J��dU�PN_Kb>I	OjGKTSGK]&I�PNuKUWLXM÷Äw���S�µ.��ÍÍ,Ç�hÓ9z\KV�U

O�]gUW[�Pwr1[WG,LNLXMa,I�bSU�M;[�GKJjGK[�IdGKOc]�G,I�I�U�V�JsJS\KV�YsG,LNPXmWU�V	OcG,J�T^e�U�G5I�R�V�UBO�U�LNUW[(I�\V�OckZM^G,]S]SV�\,f
]SV�PQG5I�U`O�UWLXU�[�I�PN\KJy\,e$��UWPX_b>I�OWh

��\KY;]1U�I�PXI�PNuKUy��\KVB�oPXJSJ�U�V�f�I	G,|KU�f�GKLXL��dJSUWRSV�GKL�JSU�Ix��\V�|&O`ÄX�
���(Ç$GKV�U`\Ke�I�UWJzR�O�UWTyI�\�[(LNR�OxI�U�V
PNJS]SR&I3TSG,I�GShD��J}[(\KY;]gU(I�PwI�PXuUqLNUWGKV�JSPNJS_1a�O�PNY^PNLQG,VH]�G5I�I�U�V�J�OHG,V�U._V�\RS]1U�TnkZM�I�bSU^JSU�Ix��\V�|
G,J1T~V�U�]SV�UWO�U�J>I�U�T�kZM~G�O�PXJ�_KLNUtRSJSPXIn��JSUWRSV�\J1��h~��b�PNO^_KV�\KR�]SPXJ�_lPQOqT&\JSU�G,R&I�\KYsG5I�PN[WG,LNLXM
k�GO�U�T�\KJæT�G5I�G�[(\V�V�U�LQG5I�PX\J�O�h ½�UWLXLXf�|ZJS\5�oJ�U�pSG,Y;]SLNUWO�\,e.�Bú8úBOyR�O�UWT¿e�\KV�[(LNR�OxI�U�V�PXJ�_
PNJ�[(LNR�T&U"îD\bS\KJSUWJ�¼ O�LXU�G,V�JSPXJ�_�uUW[(I�\KVz�>R�GKJ>I�PNmWG5I�PX\Jð��}Kï�dD��GKJ�TÉO�UWLwe�f�\KV�_GKJSPNm�PNJS_�YsGK]
��Ò1èI9l�zÄX�K�WÍ,Ç�aiG,J�T¿GTSG,]SI�PNuKUzV�UWO�\KJ�GKJ�[(UzI�bSUW\KV�M�Y;\&T&U�LQO}Ä Ë,Í,Ç�h ��bSU�GKV�[	b�PwI�UW[�I�RSV�UWOj\Ke
I�b�UWO�Ul�Bú8úBOyG,V�UzO�PNY;]SLXUÈ}I�bSUWM�GKV�UzO�PXJ�_KLNU(f�LNGvMU�V�UWT�hÉÞcG5I�I�U�V�J�OsGKV�Uz]�V�U�O�UWJI�UWT�G5ItI�bSU
PNJS]SR&IqGKJ�T�G,V�UsGKO�O�\&[(PQG5I�UWT��oPwI�b�I�bSUs\R&I�]�R&I.JS\&T&U�O�hy��bSUs��UWPX_b>I�ODkgU(Ix�dU�U�J}I�bSUjPNJS]SR&I
JS\&T&U�O`G,J�T�I�b�Us\KR&I�]SR&I3JS\&T&U�O`G,V�U^PXI�UWV�G,I�PNuKUWLXMz[	b�GKJS_KU�T���I�bSPQO`PQO`[�GKLXLNUWT}LNUWG,V�JSPNJS_>�BRSJ>I�PNL
G�I�UWV�Y;PNJ�G5I�PX\J}[�V�PXI�UWV�PN\KJ�PNO`O�G5I�PNO�r�UWT�hj��\Y;]1U�I�PXI�PNuKU;LXU�G,V�JSPNJS_�b�GKOHkgU�U�J}e�\RSJ�T�I�\�U(p&PQOxI
PNJlkSPN\KLN\K_PN[WG,L�JSUWRSV	G,L$JSU(Ix�d\KV�|&O�hH�i\5�dU�uKUWVWa�I�bSU^LNUWG,V�JSPNJS_j\V8�dU�PN_Kb>IBRS]�TSG,I�U^]SV�\&[�UWT&RSV�UWO
G,V�UB�>RSPXI�UDO�PNY;PXLQG,V�I�\.I�bS\>O�U8PXJyO�\Y^U8[(LQGKO�O�PQ[�GKL1[(LNR�O�I�UWV�PNJS_qGK]S]SV�\G[	bSUWOWh{��\KV�U�pSG,Y;]SLNUKaI�bSU
V�U�LQG5I�PN\KJ1O�bSPN]�k1U�Ix��UWU�J}I�b�U~L>f�Y^U�G,J�O.G,LN_K\KV�PXI�bSYéGKJ�T8}Kï�dàPQO3GKTSTSV�U�O�O�UWT}PNJ�ÄX��Í&Ü�Ç�h���bSU
LNUWG,V�JSPNJS_BGKLX_\KV�PwI�bSYÉPXJ^�|g0��Y;\&T&U�LQO�PQO$O�PNY;PXLQG,V{I�\BI�bSUdLXU�GKT&UWV$[�LXR1OxI�U�V�PXJS_HG,LN_K\V�PXI�bSY»ÄX�WÌKê,Ç�h
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O�PX\J�G,LSTSG,I�GDO�U(IWaG,J�T^PXI!b�GKO0kgU�UWJ;O�R�[W[(UWO�O�e�RSLXLNM3R�O�UWTqe�\VcuKUW[(I�\V0�>R�GKJ>I�PNmWG5I�PX\J^GKJ�T^O�]gU�U�[	b
V�UW[(\_KJSPXI�PN\KJ�ÄX�K��ÍKÇ�h��i\5�dU�uU�V�a�LNPX|UjPwI	O.O�UW�>RSUWJI�PNGKL�[(\RSJ>I�UWV�]�GKV�I�a�I�bSU�Ò�èI9 _U�JSUWV�G,I�UWO`G
O�RSk&f�\K]&I�PXYsG,Ld]�GKV�I�PwI�PX\J�PXeiI�bSUyPNJSPwI�PNGKL���UWPX_bI	OqGKV�U�JS\,Is[	bS\>O�UWJ�]SV�\]1UWV�LNMKh���RSV�I�bSU�V�a!PXI�O
[(\JZuKU�V�_KUWJ�[(UtPNO;[(\J>I�V�\KLNLXU�T~kZM�u5G,V�PX\R�O.]1G,V	G,Y;U(I�U�V	OqO�R�[	b�GOqI�bSU�LNUWG,V�JSPNJS_lV	G5I�UyGKJ�T�G
JSUWPX_b>kg\KV�bS\Z\&T;\,e�I�bSUB�oPNJSJSPNJS_.J�\ZTSUBPNJj�obSPQ[	bjLXU�G,V�JSPNJS_`I�GK|KU�O!]SLQGK[�UKh0��I�PQO�]g\O�O�PXkSLNUiI�b�G5I
G`]�GKV�I�PN[�RSLQG,V!PNJS]SR&Id]�G5I�I�UWV�Jj[WG,J^r�V�UBT&PX�gUWV�UWJI�\KR&I�]SR&I�R�JSPwI	O�G,I�T&PX�gUWV�UWJ>I�PwI�U�V	G5I�PX\J�O�µI�b�PNO
kSV�PXJ�_O�RS]�I�bSU;Ð�¥� ¡(§��#§�¥�Ú`PQO�O�RSU`\,e0LNUWG,V�JSPNJS_sO�M&O�I�UWY;OWh���bSU3O�M&OxI�U�YùPNOiO�G,PQT�I�\skgU3OxI	G,kSLNU`PXe
JS\H]�G5I�I�UWV�JqPXJqI�bSUdI�V�GKPXJSPNJS_HTSG5I	G8[	b�GKJS_KU�O�PXI�O0[WG5I�UW_K\V�M`G5e�I�U�VcGBr�JSPXI�U�JZRSY.kgU�V0\,e1LXU�G,V�JSPXJ�_
PXI�U�V	G5I�PX\J�OWh0��b�PNO�]SV�\Kk�LXUWY¶PNOo[�LX\>O�UWLXMtGO�O�\&[(PQG5I�UWTs�oPXI�byI�b�UH]�V�\kSLXUWYà\,e�Ïg�X 5Ð�¥�§�Õ�§�¥�Ú5a1�obSPQ[	b
PQO!I�bSU8GKkSPXLNPXIxM^\Ke�I�bSUDG,LN_K\V�PXI�b�Y I�\qGKT�G,]&I!I�\.JSUW�æTSG,I�GSh0�S\VdO�I�GKkSPNLXPXIxMKaI�bSUHLNUWG,V�JSPNJS_3V	G5I�U
O�bS\KRSLQT�kgUyTSUW[(V�UWGO�U�T}I�\�m�U�V�\�GO3PXI�UWV�G,I�PN\KJ�Oq]SV�\K_KV�UWO�O3GKJ�T�I�b�PNO;G5��UW[(I�O.I�bSUy]SLQGKO�I�PQ[(PXIxMKh
��bSUs�|g0�ÛY;\&T&UWLNO`GKV�U^O�RS]�]1\>O�U�TzI�\�kgUsOxI	G,kSLNU^GKJ�Tz]�LNGOxI�PN[�Ä Ë5Í,Ç�h3�i\5�dU�uU�V�a��|g0� JSU�I�O
G,V�Uo\KV	T&UWV�f�T&U�]gU�J1T&U�J>IWµKI�b�G,I�PQO�aZT&PX�gUWV�UWJI�]�G,V�I�PXI�PN\KJ�O�G,V�Uo\Kk&I	G,PNJSUWT^e�\V�T&PX�gUWV�UWJI�\KV	T&U�V	OcPNJ
�obSPQ[	bjI�bSUHT�G5I�GqPQO�]SV�UWO�U�J>I�UWTsI�\3I�bSUDJSU(I�h0�BLNO�\qI�bSUDO�PNm�UDG,J1TsJZRSY.kgU�V�\,e$[(LNR�OxI�U�V	O�_U�JSUWV�f
G5I�UWTykZM�GKJ���g0�¹J�U(IBT&UW]1UWJ�T�\KJyI�b�U`uvGKLXR�U.[	bS\O�U�J�e�\KV�I�bSUj´�§w©,§��N 5¨gÕ	¢^¥�_Z¦�¢(Ð�_SÑ,�X£5ag�obSPQ[	b
PQO�R1O�U�TsI�\sT&U�[(PQT&UH�obSU(I�bSU�VoGq]�G5I�I�U�V�JtPQOdI�\^kgUHGO�O�PX_JSUWTjI�\^\KJSUH\,e�I�bSUDU(p&PQOxI�PXJ�_^[�LXR�O�I�UWV�O
\KV�OxI	G,V�I�G`JSUW�¿[(LNR�OxI�U�V�h$��RSV�I�bSUWVWa>k1\KI�b�Ò1èI9 G,J�Ts��g$��GKV�U8O�RSPXI�GKkSLNUoe�\KVdT&U(I�UW[�I�PXJ�_3\KJSLNM
bZMZ]1UWV�f�O�]�bSU�V�PN[WG,Ld[(LNR�OxI�U�V	OtÄ ë,ÍKÇ�h��àIx�d\,f�LQGvMKU�V`J�U(Ix�d\KV�|�I�b�G5I^U�Y;]SLN\5M&O.V�U�_RSLNGKV�PNm�U�TG9zG5f
b�GKLNGKJS\KkSPQO`T&PQOxI	G,J�[�U;I�\nU�p>I�V�G[�I3bZMZ]1UWV�UWLXLNPN]�O�\PNT�G,L![(LNR�O�I�UWV�OD��GKOD]SV�\K]g\O�UWT�PNJ¿Äw�vË,Å5Ç�hj�iLNL
I�b�UWO�U8�Bú8úBOdR�O�U8GDr�pZU�TsJZRSY.kgU�Vd\,e�\R&I�]�R&IdJ�\ZTSUWO��obSPN[	btLXPNY;PwI�I�bSUHJZRSY.kgU�Vd\,e�[�LXR�O�I�UWV�O
I�b1G5IB[�GKJ�kgU`]SV�\&T&R�[(U�T�h�Z# ï÷ó6@;UZ]eNq9S+ UZ-*),AKF�"�Â>ÂBADU5)3132*<XC�W U[A$En]eN;C:9=<BA +.-;4
Ø!u\KLNR&I�PN\KJ1G,V�MDGK]S]SV�\G[	bSUWOWa5Y;\,I�PNu5G5I�UWT^kZM3J�G5I�RSV	G,L&U�u\KLNR&I�PN\KJ�a,YsG,|KU�R�O�U�\,e�U�u\KLNR&I�PN\KJ�GKV�M
\K]gU�V	G5I�\KV	O�G,J�TyG^]1\]SRSLQG5I�PN\KJ�\Ke$O�\KLNR&I�PN\KJ�OdI�\s\Kk&I	G,PNJtI�bSU`_KLN\Kk1G,LNLXMs\]&I�PNYsG,L�]�GKV�I�PwI�PX\J�\Ke
I�b�UtTSG5I	GShn�dG,J�T&PQTSG,I�UjO�\KLNR&I�PN\KJ�OHI�\nI�b�Uj[(LNR�OxI�U�V�PXJ�_n]SV�\kSLNU�Y GKV�UsUWJ�[(\&T&U�T�GKO3[	bSV�\KY;\Kf
O�\KY;UWOWhj��bSUsY;\O�I.[(\Y^Y;\JSLXMlR�O�U�T}U�uK\LXRSI�PN\KJ�GKV�Mn\]1UWV�G,I�\KV	ODG,V�UKÈ`O�U�LNUW[�I�PX\J�a�V�UW[�\KYqkSPwf
J�G,I�PN\KJ�a�GKJ�TlYqR&I�G,I�PN\KJ�h^Ø�G[	bnI�V	G,J�O�e�\KV�YsOB\JSU;\KVHY;\KV�UqPNJS]SR&I.[	b�V�\Y^\>O�\Y;UWOiPNJ>I�\y\KJSU
\KVDY;\KV�U;\KR&I�]SR&I3[	bSV�\KY;\O�\KY;U�O�h.�ðr�I�JSU�O�OHe�RSJ1[�I�PN\KJ�UWuvGKLXR1G5I�U�Tl\J�G�[	bSV�\KY;\O�\KY;U^T&U(f
I�UWV�Y;PNJSUWOoG;[	bSV�\KY;\>O�\Y^U¼ O�LNPX|U�LNPXbS\Z\&T�\,e$O�RSV�uZPXuZPNJS_qPNJ>I�\;I�bSUDJSU(pZIi_KUWJSU�V	G5I�PX\J�h$½�U`_PXuU
kgU�LN\5�¹G^bSPN_Kb&f�LXUWuKUWL�T&UWO�[(V�PX]SI�PN\KJy\,ecG,JyU�uK\LXRSI�PN\KJ�GKV�MjGKLX_\KV�PwI�bSYàG,]S]�LXPNUWT�I�\s[�LXR�O�I�UWV�PNJS_1h§0´zÐ�²�ª�©3¹»¯
±�ª�´ ®°`Ü�§~©3¨�ª>�±�¯�¼»«ñð%ª�6¸2©3¹ º
¯
¬Z�±3´ ¨
�x�v�n��bS\Z\O�U^GyV	G,J�T&\Y ]g\K]SRSLQG5I�PX\J�\KedO�\KLNR&I�PN\KJ1O�hsØ�G[	b�O�\KLNR&I�PN\KJ}bSUWV�Us[(\V�V�UWO�]g\KJ�TSOBI�\

Gnu5G,LNPNT1LZf�]�GKV�I�PwI�PX\J�\,eoI�b�U�TSG,I�GSh��BO�O�\&[(PQG5I�UtG�rSI�JSUWO�OquvGKLXR�Uj�oPwI�b~UWG[	b~O�\LXRSI�PN\KJ�h
��MZ]SPQ[�GKLXLNMKaWrSI�J�UWO�O�PQO�PNJZuKUWV�O�U�LNMB]SV�\K]g\KV�I�PN\KJ1G,L5I�\iI�b�U�O��R1G,V�UWTDU�V�V�\KV�u5G,LNRSUh{��O�\KLNR&I�PX\J
�oPwI�b�G;O�YsG,LNL�O��>R�GKV�U�TtUWV�V�\KVd�oPXLNL�b�GvuUHG;LQG,V�_KUWV�r�I�JSU�O�Oou5GKLXRSUh

��Ë�6ÃBO�U`I�bSUqU�u\KLNR&I�PN\KJ�GKV�M�\K]gU�V	G5I�\KV	OoO�UWLXU�[�I�PN\KJ�a1V�UW[�\KY.k�PXJ�G,I�PN\KJnG,J1TnY.R&I	G5I�PX\J�I�\t_U�J&f
U�V	G5I�UyI�bSUzJSU�p>I�]1\]SRSLQG5I�PN\KJ�\KeDO�\KLNR&I�PX\J�O�hÉØ!u5GKLXR�G,I�UyI�b�UnrSI�J�UWO�Oju5G,LNRSUWOj\,eDI�bSU�O�U
O�\LXR&I�PX\J�OWh

��Ì>�6goU�]gUWG,IoO�I�UW]zË.R�JI�PXL{O�\Y^UHI�U�V�Y^PNJ�G,I�PN\KJn[(\J�T&PXI�PN\KJyPNOoO�G5I�PNO�r�UWT�h
��bSUzkgUWO�I�|ZJS\5�oJ�UWuK\LXR&I�PX\J�G,V�M�I�UW[	bSJSPQ�>RSUWO�G,V�Uz_KUWJSU(I�PN[lG,LN_K\KV�PXI�bSYsOz��þD�BO	�zÄ ëKëSµ3Ü5Ì,Ç�a
U�u\KLNR&I�PN\KJzO�I�V	G5I�U�_PXU�O3��ØdÒ&O��.Äw��ê,ÍKÇ�agG,J�TnUWuK\LXR&I�PX\J�G,V�Mj]SV�\K_V�GKY;Y^PNJS_z��Ø�Þ��3Ä ê>ÆvÇ�hHè8R&I8\Ke
I�b�UWO�U.I�bSV�UWU^GK]S]SV�\G[	bSUWOWa�þD�8OHb�GvuKUqk1UWU�J}Y^\>OxIHe�V�UW�>RSU�J>I�LXM�R�O�UWTlPXJ�[(LNR�O�I�U�V�PNJS_�h`��M>]�Pwf
[�GKLXLNMKaSO�\KLNR&I�PX\J�O�G,V�UHk�PXJ�GKV�MjO�I�V�PNJS_OdPNJnþD�8O�hc��JnþD�BOWa�G;O�U�LNUW[�I�PX\J�\]1UWV�G,I�\V�]SV�\K]1G,_G,I�U�O
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parent1

parent2

child1

child2

1      0       1      1      0       1     0       1

1       0       1      1      1      1       1      0

1       1      0       0      0      1      0     1

1       1       0      0      1       1      1      0

crossover point

ä(jel*�3ÔTø;� aciGwTfGfPw�p~h=i�wToBh:iGtSgGjewTk5�
O�\KLNR&I�PN\KJ�O�e�V�\KYðI�bSUD[(R�V�V�U�J>I�_U�JSUWV�G,I�PN\KJ;I�\3I�b�U8JSU�pZId_U�JSUWV�G,I�PN\KJsk�GO�U�Ts\KJsI�bSU�PNVdrSI�J�UWO�O�h
ÒZUWLXU�[�I�PN\KJ�UWY^]�LX\5M&O�G;]SV�\Kk�GKkSPXLNPQOxI�PN[HO�[	b�U�Y;U3O�\^I�b�G5IiO�\KLNR&I�PN\KJ�O��oPXI�b�bSPN_Kb�U�V�rSI�JSUWO�Oob�GvuU
G^bSPN_KbSUWVo]SV�\k�G,k�PXLNPwIxMt\,e{_U(I�I�PNJS_sV�UW]SV�\ZTSR�[(U�T�h
��bSU�V�UBG,V�UBG`u5GKV�PNU(IxMq\,e�V�UW[(\Y.kSPNJ�G,I�PN\KJ;\K]gU�V	G5I�\KV	O0PXJjR1O�Uµ�Õ�¦�Ñ5Ð�Ð�Ñ,´v¢�¦cPNO�I�b�UBY;\O�I�]g\K]&f

RSLQG,V�h0��V�\O�O�\5uU�V�I�G,|UWO0GKO$PNJS]SR&I�G8]�GKPXVc\Keg[	bSV�\KY;\O�\KY;U�O���[WG,LNLXU�T.]1G,V�U�J>I�O	��GKJ�Tq\KR&I�]SR&I�OcG
JSUW�¿]�G,PNVd\,e{[	bSV�\KY;\>O�\Y^U�Oi��[WG,LNLXU�Tt[	bSPNLQT&V�UWJj\KVd\,��O�]SV�PNJS_Z�!GKOdT&UW]SPN[(I�U�TjPNJ��$PX_RSV�UHËa��h0��J
�$PX_RSV�UBËa�Sa>G`O�PNJS_LXUo]g\KPNJ>I�[(V�\O�O�\5uU�V$\K]gU�V	G5I�PX\JqPQO�T&UW]SPQ[�I�U�T�h0��I�U(pS[	b�GKJS_KU�O$I�bSU8O�UW_KY;U�J>I�O
\,e$I�b�U`]�G,V�U�J>I�OoG[(V�\O�O�Gs[�V�\>O�O�\5uKUWV�]g\KPNJ>IWh!�S\ViU(pSGKY^]�LXUa&PXJn�$PX_RSV�U`Ë��SaZI�bSU`]�G,V�U�J>I	OoG,V�U
I�b�Udk�PXJ�GKV�M`O�I�V�PXJ�_O�ºN���S�K���S���S�K¼WG,J�TjºN��
�����K��
�S¼Nh���bSU�O�UW_KY;U�J>I�O$PNJ3I�bSUdIx��\8]�G,V�U�J>I�O$G5e�I�U�V
I�b�Uq[(V�\O�O�\5uKU�Vd]g\KPNJI;��kgU(Ix�dU�UWJ�I�bSU`e�\RSV�I�blGKJ�T�rSe�I�b�LX\&[�G,I�PN\KJ�O	��G,V�U`U(pS[	b�GKJS_KU�T�I�\j]SV�\,f
T&R�[�U.I�bSUq[	b�PXLQTl[	bSV�\KY;\>O�\Y^U�O�hAò�Ô&¥� 5¥�§�Ñ5¨�I�GK|KU�OBGKO8PNJS]SR&I`Gt[	bSV�\KY;\>O�\Y^U3GKJ�Tz\R&I�]�R&I�O
Gt[	b�V�\Y^\>O�\Y;U`k>Mn[�\KY;]SLNU�Y;U�J>I�PNJS_tI�bSU^kSPXIHu5G,LNRSU^G5IHGtV�GKJ�T&\Y^LNMnO�UWLXU�[�I�UWTnLN\&[�G5I�PX\JzPNJ
I�b�UoPXJS]�R&I�[	bSV�\KY;\O�\KY;UKh{�S\KVcU�pSG,Y;]SLNUKa5I�bSUiOxI�V�PNJS_^ºQ�K�K��K��K�
��¼�PQO0_KUWJSU�V	G5I�UWT3kZM.GK]S]SLNMZPXJS_
I�b�UtY.RSI�G5I�PX\J�\K]gU�V	G5I�\KV`I�\nI�bSUyO�U�[(\J�T�kSPXIqLN\Z[WG5I�PX\J�PXJ�I�bSU�O�I�V�PNJS_�ºQ�
�S��K��K�
��¼$��OxI	G,V�I�f
PNJS_�G,I8I�bSU.LNU(e�I���hA\d\,I�bl[(V�\O�O�\5uU�ViGKJ�TnY.RSI�G5I�PX\J�GKV�U.GK]S]SLNPXU�Tz�oPXI�b}O�\Y^U.]SV�U�f�O�]gUW[(PXr�U�T
]SV�\Kk�GKkSPNLXPXI�PNUWO��obSPQ[	b�T&U�]gU�J�T�\JtI�bSUDrSI�JSUWO�O�u5G,LNRSUWOWh
þD�BOdV�UW]SV�UWO�U�J>I�]g\KPNJ>I�OdPXJtI�bSUDO�UWG,V	[	btO�]�GK[�U8GO�kSPNJ�GKV�MjO�I�V�PXJ�_OdG,J�TsV�U�LNMs\KJjI�bSU`[(V�\O�O�f

\5uKUWVD\K]gU�V	G5I�\VDI�\nU�pZ]�LX\V�U^I�b�UtO�U�G,V	[	b�O�]�GK[�UKh09zR&I�G,I�PN\KJ�PQO`R�O�UWT}PXJ~þD�8O`e�\KV3I�bSUjO�G,|U
\,e^[(\KY;]SLNU(I�U�JSU�O�OWaoI�b�G5I�PNOWaiI�\�YsGK|KU�O�RSV�UzI�b�G5I�JS\�]1G,V�Iy\Ke`I�bSU�O�U�G,V	[	bæO�]�GK[�UlPQOtLNU(e�I
RSJSU�p&]SLX\V�U�T�h0Ø�Ò&O!GKJ�TsØ�Þ�TSPw��U�V�e�V�\Y I�b�UHþD�BO�PXJjO�\KLNR&I�PX\J^V�U�]�V�U�O�UWJI	G5I�PX\J^GKJ�T^IxMZ]1Ui\Ke
I�b�U^YqR&I�G,I�PN\KJ�\K]gU�V	G5I�\VBR�O�UWT�µ�Ø�Þ¹T&\ZUWOHJS\,IDR�O�U^G�V�UW[(\Y.kSPNJ�G,I�PN\KJz\]1UWV�G,I�\KV�agkSR&I`\KJSLNM
O�U�LNUW[�I�PX\JsG,J�T^Y.RSI�G5I�PX\J�hcØ�G[	bq\KegI�bSUWO�U�I�b�V�UWUBG,]S]�V�\>GK[	bSU�O{b1GvuKU�k1UWU�JsR�O�UWT^I�\3O�\LXuUdI�bSU
[(LNR�O�I�UWV�PNJS_t]�V�\kSLXUWYäk>M�uZPNU��oPNJS_tPXIDGO8G�Y;PXJ�PXY;PNmWG5I�PX\Jz\,e�I�bSU;O��>R�GKV�U�T�U�V�V�\V8[�V�PXI�UWV�PN\KJ�h
ÒZ\Y^Uy\,eoI�bSU�I�bSUW\KV�U(I�PQ[�GKL�PQO�O�RSU�OqO�R�[	b�GKO.I�bSU�[(\J>uU�V�_KUWJ�[(Us\KeiI�bSU�O�UyG,]S]�V�\>GK[	bSU�O3�dU�V�U
O�I�R�T&PNUWTyPNJ�Ä êKÍ,Ç�h
þD�BO!]gU�V�e�\KV�Y»GD_KLN\Kk�GKLXPNm�U�T^O�UWGKV�[	bqe�\KVdO�\LXRSI�PN\KJ�Oc�ob�U�V�UWGKO!Y^\>OxI!\KI�bSUWV�[�LXR�O�I�UWV�PNJS_`]SV�\,f

[(U�T&RSV�UWO;]gU�V�e�\KV�YÿG}LX\&[�GKLXPNm�U�T�O�UWGKV�[	b�h���J�G}LX\&[�GKLXPNm�U�T�O�UWGKV�[	b�a�I�bSUnO�\KLNR&I�PN\KJ�\KkSI�G,PNJSU�T
G5I.I�bSUlº JSU�pZIqPXI�U�V	G5I�PX\J�¼�\KeoI�bSUj]�V�\&[(U�T&RSV�UjPQO3PNJ�I�bSUtu>PQ[(PNJSPXIxM�\,e�I�bSUy[(RSV�V�U�J>I.O�\LXRSI�PN\KJ�h
��J�I�bSPQO`O�UWJ�O�UKa�I�b�U�LZf�Y;UWGKJ�ODG,LN_K\V�PXI�bSY�a�e�RSmWm�Ml[�LXR1OxI�U�V�PXJS_�G,LN_K\V�PXI�b�Y;OWa��Bú8úBO`R�O�UWTze�\KV
[(LNR�O�I�UWV�PNJS_�aZu5G,V�PN\KR�O�G,JSJSU�G,LNPXJ�_qO�[	bSU�Y;UWOH��O�U�UHkgU�LN\5�B��aSG,J1T;I�GKkSR�O�UWGKV�[	btGKV�UHG,LNL1LN\&[�GKLXPNm�U�T
O�UWG,V	[	bnI�UW[	bSJSPQ�>RSUWOWh^��JlI�bSUj[�GO�U^\,eoþD�BOWa�I�bSUs[�V�\>O�O�\5uKUWV8G,J1TlYqR&I�G,I�PN\KJl\]1UWV�G,I�\V�OH[�GKJ
]SV�\&T&R�[(U�JSUW�¾O�\KLNR&I�PX\J�O^I�b�G,ItG,V�Un[(\KY;]SLNU(I�U�LNM�T&PX�gUWV�UWJ>Ise�V�\Y I�bSUz[�RSV�V�UWJIs\JSUWOWh�½�U
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ä(jel*�3Ô;ÞT�÷?�Å�f�oBh=iPxKwTiG|�lTbewTz3tEbejÞç=h=r�fPh�tEiPs�m6�
PNLXLNR�O�I�V	G5I�U3I�bSPQO8e�GK[�I8PXJl�$PN_KRSV�U^ËS�Kh�}�U(I8R1O8GO�O�RSY;U`I�b1G5IBI�bSUqO�[�GKLNGKV�ó PQOH[(\&T&UWTzR�O�PNJS_tG
Ævf�kSPXI!kSPNJ�G,V�M.V�U�]SV�UWO�U�J>I	G5I�PN\KJ�aKG,J�T^LNU(IXô»��G,J�T�ô k k1UoIx�d\`]g\KPNJI	OcPNJ;I�bSUi\JSU(f�T&PNY;U�J�O�PX\J�G,L
O�UWG,V	[	b�O�]1GK[(Uhy��b�UtT&UW[�PXYsGKL�u5G,LNRSUWO.\,e|ô��;GKJ�T"ô k GKV�UjëlG,J�T�Ì��sV�U�O�]gUW[(I�PNuKU�LNMKh���bSUWPXV
kSPNJ�G,V�MzV�U�]SV�UWO�U�J>I	G5I�PN\KJ1OHGKV�U�ô����õ���
���N�tGKJ�TGô k �ä�K�K��K�h�}�U(I3R�O`GK]S]SLNMzI�b�UjO�PNJS_KLNU(f
]g\KPNJI`[(V�\O�O�\5uKU�ViI�\�I�bSU�O�U;OxI�V�PNJS_>OB�oPXI�blI�bSUs[(V�\O�O�\5uKU�ViO�PXI�Uqe�G,LNLXPNJS_yk1U�Ix��UWU�JzI�bSU;O�U�[(\KJ1T
G,J1TjI�bSPXV	TyY;\O�IBO�PN_KJSPXr1[WG,J>Idk�PwI	OiGKOoO�bS\5�oJyk1UWLX\5�`h

�S�Nö �N���
�K�NöX��K�

��bSPQO;�oPXLNLi]SV�\&T&R�[�U�G}JSUW�ù]1G,PNV^\KeH]g\KPNJ>I�O;\Vj[	bSV�\Y;\O�\KY;UWO�ô�÷�G,J�Tzô.ønGOsO�bS\5�oJ�PNJ
�$PX_RSV�U;ËS�Kh3�iUWV�Ua�ô�÷2�ù�S��K��.G,J�TÀô.ø��ý��
���N�ShD��bSUs[(\V�V�UWO�]1\J�T&PNJS_tT&U�[(PNYsG,L0u5G,LNRSUWO
G,V�Uj�vÆjG,J1TlË5Í1a1V�UWO�]1U�[�I�PXuU�LNMKhHÒ&PXY;PNLNGKV�LNMKa�kZM�Y.R&I	G5I�PNJS_tI�bSUqY^\>OxI`O�PX_JSPwrg[�G,J>IBk�PwIDPXJzI�bSU
kSPNJ�G,V�M.O�I�V�PXJ�_C���K��K�8��T&UW[�PXYsGKL���Æ��a5I�bSUokSPNJ�G,V�M.O�I�V�PXJS_;��K�K��H��T&UW[�PXYsGKLSÌS���{PQOc_KUWJSU�V	G5I�UWT�h
��bSU�O�UcîxR�Y^]1O�\V!_GK]�OckgU(Ix�dU�U�Js]g\KPNJ>I�O�PXJjO�R�[�[�UWO�O�PNuKUo_U�JSUWV�G,I�PN\KJ�O�G,V�UoY.R�[	bsLQG,V�_KUWV0I�b�GKJ
I�b�\O�UH]�V�\&T&R�[�UWTykZMj\,I�bSU�ViGK]S]SV�\G[	bSUWOWh
Þ0U�V�b�G,]�OqI�bSUzUWGKV�LNPNUWO�I;]1G,]gU�Vs\KJ�I�bSUnR�O�Un\,e3þD�BOse�\Vj[(LNR�O�I�U�V�PNJS_�PNOzÄX��Í>Å5Ç�a��ob�U�V�U�G

þD�¶��GKO`R1O�U�T}I�\zY;PNJSPXY;PNm�UsI�bSU�O��>R�G,V�UWT�U�V�V�\KV`\,eiGn[�LXR�O�I�UWV�PNJS_1hy�BU�V�UKa0UWG[	b}]g\KPNJ>I.\KV
[	bSV�\KY;\O�\KY;U8V�UW]SV�U�O�UWJ>I�O�G.]1G,V�I�PXI�PN\KJy\,e � \KkSîxUW[�I	O�PXJ>I�\�Æâ[�LXR�O�I�UWV�O�GKJ�TtPQO�V�U�]SV�UWO�U�J>I�U�T
kZMyG0Ænf�G,V�MtOxI�V�PNJS_j\KecLXUWJS_,I�b���hi�S\ViU(pSGKY^]�LXUag[�\KJ�O�PNTSU�VBO�Pwp�]�G,I�I�UWV�J1OB�3a.\Ha��8agF.a�Øia
G,J1T}�÷G,J1T}I�bSUjO�I�V�PXJ�_��
�S�������Khj��bSPQO.O�PwpZf�kSPXI3kSPXJ1G,V�M��3Æñ�ýËK�DO�I�V�PXJ�_z[(\KV�V�UWO�]1\J�TSOHI�\
]SLQGK[�PXJS_yI�bSUsO�PXp�]�G,I�I�U�V�J�OHPXJ>I�\�Ix�d\�[(LNR�OxI�U�V	O�hs��bSPQO`O�I�V�PXJS_�V�U�]SV�UWO�U�J>I	O8G�Ix�d\,f�]�G,V�I�PXI�PN\KJ�a
�obSUWV�Ui\JSUB[�LXR�O�I�UWV�b�GOcI�bSUor�V	OxI�aKI�bSPNV�T�aZG,J1TsO�PXpZI�bj]�G,I�I�U�V�J�O�GKJ�T^I�bSUHO�U�[(\J�T;[(LNR�OxI�U�V�b�GKO
I�b�U8V�U�YsG,PNJSPNJS_3]�G,I�I�U�V�J�O�h0��Jj\KI�bSUWV��d\KV	TSOWa,I�bSUBIx�d\.[�LXR�O�I�UWV�OdG,V�U�(v�3a#�8a ��-HGKJ�T:(`\8a Fqa Ø�-
��I�bSUiO�PwpZf�kSPwI!k�PXJ�GKV�MqOxI�V�PNJS_��S���S�K���iV�U�]SV�UWO�U�J>I	O�I�bSUiO�G,Y;Ui[(LNR�O�I�U�V�PNJS_D\,e�I�bSUiO�Pwp^]�G5I�I�U�V�J�O	��h
½�bSUWJzI�b�U�V�UqG,V�U2Æ [(LNR�O�I�U�V	OWa1I�bSU�V�UqGKV�U2Æ"ö`T&PX�gUWV�UWJID[	bSV�\KY;\O�\KY;UWOB[(\KV�V�UWO�]1\J�T&PNJS_sI�\
UWG[	b�Ænf�]�G,V�I�PXI�PN\KJ�\Ke`I�bSU}TSG5I	GShð��bSPNO�PNJ�[(V�UWGO�U�O;I�bSU}U(��UW[(I�PNuKU}O�U�G,V	[	b�O�]�G[(UlO�PXmWUlkZM
G�e�G[�I�\Vj\,eAÆ1öXhÛ�SR�V�I�bSU�V�aoPwe.[�V�\>O�O�\5uKUWV;PNO�G,]S]SLNPNUWT�\KJ�Ix�d\�_K\Z\&T�[	bSV�\KY;\O�\KY;U�O�a�I�bSU
V�UWO�RSLwI�PXJ�_`\,��O�]SV�PNJS_3YsGvM.kgUiPNJ&e�U�V�PX\V�PNJ;I�bSPQO!V�U�]�V�U�O�UWJI	G5I�PX\J�h{��\KV�U�pSG,Y;]SLNUKaKLNU(I�(��.a \Ha#�|-
G,J1T�(�Fqa ØBa ��-dk1U�I�bSU�[(LNR�O�I�UWV�O{PXJ.I�bSUd\K]SI�PNY;GKLZË5f�]1G,V�I�PXI�PN\KJ`\,e�I�bSU�O�PXp`]�G5I�I�UWV�J�O$[(\J�O�PNT&UWV�U�T
G,kg\5uKUh���bSU�[�\KV�V�U�O�]g\KJ1T&PXJ�_�[	b�V�\Y^\>O�\Y;UWO�G,V�Uo�K��
���N��GKJ�T����N�S��K�Kh�\dM8GK]S]SLNMZPXJS_8O�PNJS_KLNU(f
]g\KPNJIi[�V�\>O�O�\5uKUWV�G5I�I�bSU`LX\&[WG5I�PN\KJ�k1U�Ix��UWU�J�I�bSUDI�bSPNV�TyG,J�Tte�\KR�V�I�byk�PwIo]g\O�PwI�PX\J�O�\KJ�I�bSU�O�U
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Ix�d\~OxI�V�PNJS_OWao�dUn_KU(I��K�K��K���GKJ�Tz���N���N���}GKOj\K��O�]SV�PXJ�_~G,J�T�kg\,I�bæ[(\V�V�UWO�]1\J�T�I�\�GKJ
PNJ&e�U�V�PX\V�]1G,V�I�PXI�PN\KJ�h¶��bSU�O�U}]SV�\KkSLNU�YsO�b�GvuKUzY;\KI�PNuvG,I�U�T¿V�UWO�UWG,V	[	bSUWV�O;I�\�TSUWO�PX_J¿k1U�I�I�U�V
V�U�]SV�UWO�U�J>I�G,I�PN\KJyO�[	bSUWY;UWOoG,J1T�[�V�\>O�O�\5uKUWV�\K]gU�V	G5I�\KV	O�h
��JlÄw��Å5Ç�aGKJsPXY;]SV�\5uKU�TqV�U�]�V�U�O�UWJI	G5I�PX\J;O�[	bSUWY^UBPNO�]SV�\]1\>O�U�T�aK�ob�U�V�UBG,JjGTST&PXI�PN\KJ�GKL1O�U�]&f

G,V	G5I�\KVDO�MZYqk1\LcPNODR�O�UWT�GKLX\JS_��oPXI�b}I�bSU;]�G5I�I�U�V�J�LNGKk1UWLNOHI�\�V�UW]SV�U�O�UWJ>IDGy]�GKV�I�PwI�PX\J�h�}�U(I
I�b�UqO�U�]�GKV�G,I�\KV8O�MZY.kg\KL$kgU.V�U�]SV�UWO�U�J>I�U�T�kZM ¦ hB��bSUWJnI�bSU;[	bSV�\KY;\O�\KY;U3�B�d� ¦ \�FHØ¿[(\V�fV�UWO�]1\J�TSO�I�\qG;Ëvf�]�GKV�I�PwI�PX\J:(��3a#�8a �U-DG,J�T#(�\Ha F.a Ø�->h Ã8O�PNJS_qI�bSPQOdV�UW]SV�U�O�UWJ>I�G5I�PX\Js]1UWV�Y;PXI�O
I�b�U�YàI�\sYsG,]yI�bSU3[�LXR1OxI�U�V�PXJS_;]SV�\Kk�LXUWYàPXJ>I�\jGq]gU�V�Y.RSI�G5I�PX\J�]�V�\kSLXUWYùO�R�[	b�GKOdI�b�UDI�V	Gvuf
U�LNPNJS_�O�G,LNUWO�YsG,J�]SV�\KkSLNU�Yâ�obSPQ[	b�[WG,J~kgU�O�\LXuUWT�kZM�R�O�PNJS_lI�bSUy]1UWV�YqR&I�G,I�PN\KJ�[�V�\>O�O�\5uKUWV
\K]gU�V	G5I�\KV	ODÄ Ü,Ì5Ç�h���bSPQOiO�\LXRSI�PN\KJ�G,LQO�\sO�R&�gUWV�Ooe�V�\Yý]gU�V�Y.R&I	G5I�PN\KJ�V�UWT&R�J�TSG,J1[(MKh!��b�U�V�U3G,V�U
Ü,ËqU��R�PXu5G,LNU�J>IB[	bSV�\KY;\>O�\Y^U�OD��]gU�V�Y.R&I	G5I�PN\KJ1O���[�\KV�V�U�O�]g\KJ�TSPXJS_^I�\;I�bSU3O�G,Y;U`]�GKV�I�PwI�PX\Jy\Ke
I�b�U3TSG5I	GqPNJ>I�\^I�b�UDIx��\s[(LNR�O�I�UWV�OI(v�3a#�8a ��-3G,J�TP(`\8a Fqa Ø�-h9n\KV�U�V�UW[�U�J>I�LNMKa&ÄX�
�ZÜ�ÇZPXJZuKU�OxI�PX_>G5I�UWT`I�bSU�R�O�Ud\Ke�UWTS_KU(f�k�GO�U�T.[(V�\O�O�\5uKU�V�Äw��Å,Í,Ç>I�\`O�\KLNuKU�I�bSU
[(LNR�O�I�UWV�PNJS_;]SV�\KkSLNU�Y�hc�iUWV�UaSG,LNL�]�G5I�I�U�V�J�O�PNJyG;[�LXR�O�I�UWViG,V�UHGO�O�RSY;UWTtI�\^e�\V�YýG;[�\KY;]SLNU(I�U
_KV	G,]�b}kZM}[(\KJ�JSUW[(I�PNJS_nI�b�U�Y �oPwI�b~UWT&_UWOWhnèB��O�]SV�PNJS_zGKV�Us_U�JSUWV�G,I�UWT�e�V�\KY I�bSUt]�G,V�U�J>I�O
O�\nI�b�G,I3I�b�U�M}PXJSb�U�V�PwIqI�bSUjU�T&_KU�O`e�V�\KY I�bSUWPXVq]�G,V�U�J>I	O�hy��IqPQO3\k�O�UWV�uUWT�I�b1G5I3I�bSPNO^[(V�\O�O�f
\5uKUWV;\K]gU�V	G5I�\V;I�GK|KUWO�Í;��Æ�ú��Ó�l�qI�PNY;Une�\KV�� ]�G,I�I�U�V�J�OjG,J1T�Æ [�LXR1OxI�U�V	O;V�RSLNPNJS_�\KR&I
PXI�O`G,]�]SLXPQ[�GKkSPNLXPXIxMz\KJ}]SV	GK[(I�PQ[�G,LcTSG,I�G�O�U(I�OHb�GvuZPNJS_�Y;\KV�U.I�b�G,J��
�y[(LNR�O�I�U�V	OWhq��J�G�b>MZkSV�PQT
G,]�]SV�\>GK[	b`]SV�\K]g\O�UWTDPNJ�Ä Å5Ç�avI�b�U�þD��PNO$R�O�UWT3\KJSLNMDI�\Br�J�T3_\Z\ZT3PXJSPXI�PQG,L&[�LXR�O�I�UWV$[�U�J>I�UWV�O$G,J1T
I�b�U2L>f�Y^U�G,J�OoGKLX_\KV�PwI�bSYàPQOiG,]�]SLXPNUWTyI�\;r�J�T�I�b�U`r�J�GKL�]�G,V�I�PXI�PN\KJ�h���bSPQOobZMZkSV�PQT�G,]S]�V�\>GK[	b
]gU�V�e�\KV�Y^U�TtkgU(I�I�UWVoI�b�GKJyI�bSU.þD�.h
�æYsG5îx\V�]�V�\kSLXUWY»�oPwI�byþD�BO�PQO�I�bSUWPXVoO�U�J�O�PwI�PXuZPXIxM;I�\.I�bSU`O�U�LNUW[�I�PX\Jj\,e{uvGKV�PN\KR1O!]�GKV�GKYqf

U(I�U�V	OqO�R�[	b~GO.]g\K]SR�LNG,I�PN\KJ�O�PXmWUKac[(V�\O�O�\5uKU�V3GKJ�T�YqR&I�G,I�PN\KJ~]SV�\Kk1G,kSPNLXPXI�PNUWOWai¢(¥�Õ�·�þHV�U�e�U�J&f
O�I�U(I�I�U~Ä ë��,Çib�GKOsO�I�R�TSPXU�T~I�bSPNOj]SV�\kSLNU�Y GKJ�T�O�RS__KUWO�I�U�T�_RSPQT&U�LNPXJ�UWO^e�\KVjO�U�LNUW[(I�PNJS_}I�bSU�O�U
[(\J>I�V�\KL�]1G,V	G,Y;U(I�U�V	O�hH�i\5�dU�uKUWVWa�I�bSU�O�Uq_KRSPQT&UWLXPNJSUWOHYsGvMyJS\,IDMZPXUWLNTn_\Z\ZTzV�U�O�RSLXI�O8\KJ�O�]gU(f
[(PXr1[.]SV�\kSLNU�YsOoLNPX|U.]�G,I�I�UWV�Jz[�LXR1OxI�U�V�PXJS_1ho��I8��GKOoV�U�]g\KV�I�U�T�PXJ�Äw���>Ü�Ç�I�b�G,I8bZMZkSV�PQT�_KUWJSU(I�PN[
G,LN_K\V�PXI�b�Y;O$PNJ�[(\V�]g\KV	G5I�PXJ�_8]SV�\Kk�LXUWYqf�O�]1U�[(PXr1[dbSU�RSV�PQOxI�PN[WOcG,V�Ud_\Z\ZT.e�\KV![�LXR1OxI�U�V�PXJS_1h{��O�PXY^f
PNLNGKV0[�LNGKPXYÛPQO$YsGKT&UdPXJyÄ ÌZÜ�ÇSG,kg\KRSI{I�bSUoG,]S]SLNPQ[�G,k�PXLNPwIxM`\KegþD�BO{I�\H\KI�bSUWV{]�V�G[�I�PQ[�GKLZ]SV�\kSLNU�YsO�h
�iJ�\,I�b�U�VHPNO�O�R�U.�oPXI�b�þD�8OBPQOiI�bSU;O�UWLXU�[�I�PN\KJl\,e�G,JzGK]S]SV�\K]SV�PQG5I�U.V�UW]SV�U�O�UWJ>I�G5I�PX\J��obSPN[	blPNO
LN\5�æPNJy\V�TSU�VoG,J�TyO�bS\KV�IoPXJnT&U�r�JSPNJS_sLXUWJS_,I�b�h
��I;PQO^]1\>O�O�PNkSLXU�I�\}uZPXUW�¶I�b�U�[�LXR1OxI�U�V�PXJS_}]SV�\KkSLNU�YÿGO;G,J�\]&I�PNY;PXm�G5I�PX\J�]SV�\KkSLNU�YâI�b�G5I

LN\Z[WG5I�UWOcI�bSUi\]&I�PNYsG,L1[�U�J>I�V�\KPQTSO�\,e�I�bSU8[(LNR�OxI�U�V	O�T&PNV�UW[�I�LXM^V	G5I�b�U�VcI�b�G,Jsr1J�T&PNJS_.G,Js\]&I�PNYsG,L
]�GKV�I�PwI�PX\JHR1O�PNJS_iGiþD�3h���bSPQO�uZPXUW��]gU�V�Y;PwI	O�I�bSUcR�O�U!\,e&Ø�Ò&O�G,J�TDØ�Þ�kgUW[WG,R�O�U![(UWJ>I�V�\KPQTSO�[�GKJ
kgUD[�\&T&UWTtUWGKO�PNLXMsPNJ�kg\,I�btI�bSUWO�UDG,]S]SV�\G[	bSUWO�GKO�I�b�U�MtO�RS]S]g\KV�I�I�bSU`T&PNV�U�[�IoV�UW]SV�UWO�U�J>I�G,I�PN\KJ
\,e�G3O�\KLNR&I�PX\JjGKO�G3V�U�G,LXf�u5G,LNRSU�TquUW[(I�\KV�h$��JzÄw���5Ç�a>ØdÒ&O!�dU�V�UoR�O�UWTs\Jsk1\KI�bjb�GKV�T;GKJ�T;e�RSmWm�M
[(LNR�O�I�UWV�PNJS_`]SV�\KkSLNU�YsO!GKJ�T;Ø�Þ�b�GOckgU�U�JsR1O�U�T.I�\3U�u\KLNuKUde�RSmWm�M^Y^PNJ&f�YsG5p^[�LXR1OxI�U�V	OiÄ êÌ5Ç�h{��I
b�GO0k1UWU�J;\Kk�O�U�V�uKU�T`I�b�G5IcI�bSU�Mq]1UWV�e�\V�Y kgU(I�I�UWVcI�b�GKJ^I�bSUWPXV![�LNGO�O�PN[WG,L&[(\RSJ>I�UWV�]�GKV�I	O�avI�bSU|L>f
Y;UWGKJ�O{GKLX_\KV�PwI�bSYÉG,J�TDI�bSU�e�RSm�mWMAæ	f�Y;U�G,J�O{G,LN_K\KV�PXI�bSY�h��B\5��UWuKU�V�avG,LNL\KeSI�bSU�O�UdG,]S]�V�\>GK[	bSU�O
O�R&�gUWVq��GKOBTS\�þD�BOHG,J�Tn�8úBú8O��ie�V�\Y¾O�U�J1O�PXI�PNuZPwIxM�I�\t[�\KJ>I�V�\KL{]�G,V	G,Y;U�I�U�ViO�U�LNUW[(I�PN\KJ�hi��\KV
UWG[	bjO�]gUW[�Pwrg[o]SV�\KkSLNU�Y�a>\KJSUib1GKO0I�\3I�R�JSUoI�b�UB]�GKV�GKY^U�I�UWV!u5G,LNRSUWO!I�\.O�RSPXI�I�b�UBG,]S]�LXPQ[�G,I�PN\KJ�h�Z# ûë7[<q),AD1B2
[Oü�)*C:<;H�"�ÂÂ,A%U6)3132*<XC
ÒZU�G,V	[	bzI�U�[	bSJSPQ�>RSUWOHR�O�UWTlI�\�\KkSI�G,PNJzI�bSUs\K]SI�PNY.RSY u5GKLXRSU;\Ke!I�bSUj[�V�PXI�UWV�PN\KJze�RSJ�[�I�PX\J�G,V�U
T&PNuZPNT&U�T}PXJ>I�\zTSU(I�UWV�Y;PNJSPQOxI�PN[sGKJ�T�O�I�\&[	b�GOxI�PN[;O�UWGKV�[	b�I�U�[	bSJSPQ�R�UWOWhjFBU�I�U�V�Y;PXJ�PNO�I�PQ[sO�U�G,V	[	b
I�U�[	bSJSPQ�>RSUWOB_KR�GKV�GKJI�U�U3GKJn\K]&I�PXYsG,L{]�G,V�I�PXI�PN\KJnkZMy]1UWV�e�\V�Y;PNJS_sU(p&b�GKR�O�I�PNuKU3UWJ>R�Y^UWV�G,I�PN\KJ�h
è8JzI�bSU^\,I�b�U�VHb�G,J�T�a�I�bSU;OxI�\&[	b�GKO�I�PQ[.O�UWGKV�[	b�I�UW[	bSJSPQ�>RSUWOH_U�JSUWV�G,I�U.G�JSUWGKV�f�\K]SI�PNY;GKL�]�GKV�f
I�PXI�PN\KJ�V�UWGO�\J�G,kSLNMz�>RSPQ[	|>LNM�GKJ�T}_KR�GKV�GKJ>I�U�U;[(\JZuKU�V�_KUWJ�[(U.I�\n\]&I�PNYsG,L!]�GKV�I�PwI�PX\J�GKO�M>Y;]&f
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I�\KI�PQ[�GKLXLNMKhÉ�iY;\KJ�_�I�bSUzI�UW[	b�JSPN�>RSU�Oj[(\J�O�PNT&UWV�U�T�O�\�e�GKVWa�U�u\KLNR&I�PN\KJ1G,V�M�G,]S]�V�\>GK[	bSU�OsG,V�U
O�I�\&[	b�GKO�I�PQ[DG,J�TtI�b�U`V�UWY;GKPXJ1T&U�VoG,V�UDT&U(I�U�V�Y^PNJSPQOxI�PN[Kh�èBI�bSUWViT&U(I�U�V�Y;PXJSPQO�I�PQ[`G,]S]SV�\G[	bSUWO�I�\
[(LNR�O�I�UWV�PNJS_zPNJ�[(LNR�T&UtI�bSU�kSV	G,J�[	b~GKJ�T�k1\RSJ�T�I�UW[	bSJ�PN�>RSUyGKT&\]&I�U�T�PXJæÄX�K��Ì5Ç�GKJ�T¿Ä Ë,ê,Ç!e�\KV
_KUWJSU�V	G5I�PXJ�_l\K]SI�PNY;GKL�]�G,V�I�PXI�PN\KJ�OWh~��bSPQO;G,]S]SV�\G[	b�_KUWJSU�V	G5I�UWO.I�bSUy\K]&I�PXYsGKLd]1G,V�I�PXI�PN\KJ�\Ke
I�b�UyTSG,I�G�G5I^I�bSU�[(\>OxI^\,eBU�p&[�UWO�O�PNuKU�[(\KY;]SRSI�G5I�PX\J�G,LdV�UW�>RSPNV�UWY^UWJ>I�OWh���J÷Äw�vÆ5Í,Ç�acGlT&U�I�UWV�f
Y;PXJ�PNO�I�PQ[sG,JSJ�UWG,LNPNJS_yGK]S]SV�\G[	bl��GKOD]SV�\K]g\O�UWTze�\KV3[(LNR�O�I�UWV�PNJS_�hs��bSPQO`G,]�]SV�\>GK[	b�U�Y;]SLN\5MZO
G,J�G,JSJ�UWG,LNPNJS_zI�UW[	bSJSPQ�>RSU�PXJ��obSPQ[	b~I�bSU�U�V�V�\VqO�RSV�e�G[(UyPNO;O�Y;\>\KI�bSU�T�a!kSRSIs[�\KJZuKUWV�_U�J�[�U
I�\lI�bSUy_KLN\Kk1G,L�\]&I�PNY.R�Y PQOqJS\,I^_KR�GKV�GKJI�U�U�T�hl��bSUyR�O�Ut\,eBTSU(I�UWV�Y;PNJSPQOxI�PN[�G,JSJSU�G,LNPXJ�_lPNJ
]SV�\vp&PXY;PXIxMf�Y;\&T&Uj[(LNR�O�I�U�V�PNJS_����ob�U�V�UjI�b�Ut]�G,I�I�UWV�J1OqGKV�UjO�]1U�[(PXr�UWT�PXJ~I�U�V�YsO3\Kei]�G,PNV��oPQO�U
]SV�\vp&PXY;PXI�PNUWOHV�G,I�bSUWVHI�b�GKJ�YqRSLwI�PNTSPXY;U�J1O�PN\KJ�GKLc]1\PXJ>I	O��8��GKOHU(p&]SLN\KV�UWTlPXJ�Ä ëê5Ç�µ�LQG5I�UWVD��\V�|
G,]�]SLXPNUWT�I�bSU3T&U(I�U�V�Y;PXJSPQO�I�PQ[HGKJSJSU�G,LNPXJS_sGK]S]SV�\GK[	btI�\^I�U�pZI�RSV�U3O�UW_KY;U�J>I	G5I�PN\KJ}Ä ëZÜ�Ç�h
��bSUsT&U(I�U�V�Y^PNJSPQOxI�PN[;GK]S]SV�\GK[	b�UWOHG,V�U.IxMZ]SPQ[�GKLXLNMn_KV�U�U�T&MzT&UWO�[(UWJ>IDGK]S]SV�\GK[	b�UWOWag�ob�U�V�UWGKO

I�b�U~OxI�\Z[	b1GKO�I�PQ[�GK]S]SV�\GK[	b�UWO�]1UWV�Y;PXIz]1UWV�I�RSV�k1G5I�PN\KJ1OtI�\�I�bSU�O�\KLNR&I�PN\KJ1O�PXJ÷JS\KJSf�LN\&[�G,LNLNMf
\K]SI�PNY;GKL&T&PXV�UW[(I�PN\KJ�O0GKLNO�\B�oPXI�b^JS\KJ�m�U�V�\B]�V�\k�G,kSPNLNPwI�PXU�O�h$��bSUdO�I�\&[	b�GOxI�PN[�O�U�G,V	[	b`I�U�[	bSJSPQ�>RSUWO
G,V�UDU�PXI�bSUWVBO�UW�>RSU�J>I�PNGKL�\KVo]�GKV�GKLXLNU�L�a&�obSPNLXU.U�uK\LXRSI�PN\KJ�GKV�MjGK]S]SV�\GK[	b�UWO�G,V�UDPXJSb�U�V�U�J>I�LNMt]�GKV�f
G,LNLNU�L�h$��bSUiO�PNY.RSLQG5I�UWT;G,JSJ�UWG,LNPNJS_3G,]S]�V�\>GK[	b���Ò&�8�iÄw��
�5ÇSPQO�GDO�UW�>RSUWJI�PNGKL�O�I�\&[	b�GKO�I�PQ[�O�U�G,V	[	b
I�U�[	bSJSPQ�>RSUKa>�obS\O�UiG,]�]SLXPQ[�GKkSPNLXPXIxM.I�\3[(LNR�O�I�U�V�PNJS_3PQO�T&PQO�[�R�O�O�U�TqPNJzÄX�K�K��Ç�hcÒZPNY.RSLQG5I�UWTsGKJSJSUWGKLwf
PNJS_s]SV�\Z[�UWT&R�V�U�OoG,V�U3T&UWO�PX_JSUWT�I�\jGvuK\KPQT}��\KVBV�U�[(\5uKUWVde�V�\Ys��O�\KLNR&I�PX\J�Oo�obSPQ[	bz[(\V�V�UWO�]1\J�T
I�\sLN\&[�GKL�\K]&I�PXYsG^\,e$I�bSU`\k&îxUW[(I�PNuKUHe�RSJ�[(I�PN\KJ�OWh���bSPQOoPQOiGK[W[(\Y^]�LXPQO�b�UWT�k>M�GK[�[�U�]&I�PXJ�_^�oPXI�b
O�\KY;Uo]SV�\Kk�GKkSPXLNPXIxM.GHJSU���O�\LXRSI�PN\KJ^e�\KVcI�bSUoJSU�p>I!PXI�UWV�G,I�PN\KJ;\,e�LN\5��UWV0�>R�GKLXPXIxM���GKOcY;U�GKO�RSV�U�T
kZM}I�bSU�[(V�PwI�U�V�PX\J�e�RSJ�[(I�PN\KJ1�(h}��bSUy]SV�\Kk�GKkSPNLXPXIxM�\KeBGK[W[(U�]SI�G,J1[(UjPQO._\5uKUWV�JSU�T�kZM}G�[(V�PwI�Pwf
[�GKL�]�G,V	G,Y;U(I�U�Vo[�GKLXLNUWTjI�bSUHI�U�Y;]1UWV�G,I�RSV�Us��kZMtGKJ�G,LN\K_M^�oPXI�b�G,J�JSUWGKLXPNJS_^PXJyY;U(I�GKLNO	���obSPQ[	b
PQODIxMZ]SPN[WG,LNLXM�O�]gUW[�Pwr�U�T�PXJ}I�U�V�Y;O3\,eoGyO�I�GKV�I�PXJ�_~��r�V	OxI3PXI�UWV�G,I�PN\KJ1�HGKJ�T�r�J�G,L!I�U�Y;]gU�V	G5I�RSV�U
u5G,LNRSUKhsÒZUWLXPNYéG,J1T��BLwfxÒZRSLXI�GKJ�ÄX�Wêê5Ç!OxI�R�T&PNUWTlI�bSU;U��gU�[�I�OD\Ked[�\KJ>I�V�\KL0]�GKV�GKY^U�I�UWV�O8\KJlI�bSU
]gU�V�e�\KV�Y;GKJ�[(UB\,e�I�b�U8G,LN_K\V�PXI�b�Yya>G,J�TlÄw�WÍ,Ç1R1O�U�TtÒ&�æI�\3\k&I�GKPXJjJ�UWG,V�f�\K]&I�PXYsG,L�]�G,V�I�PXI�PN\KJj\Ke
I�b�U^TSG,I�G�hDÒ&�¤PQO8O�I�G,I�PQOxI�PN[WG,LNLXM�_KR1G,V	G,J>I�UWUWTyI�\tr�J�TzI�bSU^_KLN\Kk�GKL�\]&I�PNYsG,L0O�\LXR&I�PX\J�ÄX�(Ç�hD�
bSPN_Kb&f�LNU�uKUWL�\KR&I�LXPNJSUD\,ecGsÒ&�Ék�GO�U�T�GKLX_\KV�PwI�bSY¶e�\KVi[�LXR1OxI�U�V�PXJS_;PQO�_KPNuKUWJ�kgU�LN\5�`h¸2©3¹ º�¯�¬Z`±�´»¨Àý�®bº
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�x�v�6giG,J�TS\KY;LXM�O�U�LNUW[�I;G,J~PNJSPXI�PQG,L�]�GKV�I�PwI�PX\J�G,J�T1þ�ÿa�G,J�T�[(\KY;]SRSI�UjI�bSU�O��>R�GKV�U�T�U�V�V�\V
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LNGKV�_U�VgI�b�GKJAß����Ka�I�bSUWJ3GKO�O�PN_KJCþ � I�\|þ»ÿ!�oPXI�b3GdI�UWY;]1UWV�G,I�RSV�U(f�T&U�]gU�J1T&U�J>I�]SV�\Kk1G,kSPNLXPXIxMKh
Ø!LQO�UDGKO�O�PN_KJ:þ � I�\�þ»ÿKh�goUW]1U�G5IoI�b�PNOiO�I�UW]te�\VBGqrSp&UWT�JZRSY.kgU�Vi\Ke{PXI�UWV�G,I�PN\KJ�OWh

��Ì>�6goUWT&R1[(UHI�bSU.uvGKLXR�UH\Ke� ÿ a�§�·�¢W·�� ÿ �Òæ�� ÿ aS�obSU�V�UAæ8PNOiG^]SV�UWTSU(I�UWV�Y;PNJSUWT�[�\KJ�O�I�GKJI�h0��e� ÿ PQOo_KV�UWG,I�UWV�I�b�G,J�� � aZI�bSU�J�_\qI�\jOxI�U�]nË&h!Ø�LNO�U`OxI�\K]�h
��bSUzÒ&�ùGKLX_\KV�PwI�bSYÿ[�GKJ�kgUnO�LN\5�¶PXJ�V�UWGK[	b�PXJS_lI�bSU�\]&I�PNYsG,LoO�\LXRSI�PN\KJ�kgUW[WG,R�O�Uy\K]&I�Pwf

YsG,L0V�UWO�RSLwI	OBV�UW�>RSPNV�U3I�b�U.I�U�Y;]1UWV�G,I�RSV�UqI�\yk1U;T&UW[�V�U�GKO�UWTnuU�V�MyO�LN\5�oLXMye�V�\KY PXI�U�V	G5I�PX\JnI�\
PXI�U�V	G5I�PX\J�h
�{GKkSR�O�UWGKV�[	blÄ¸Ü,Ë5Ç�aZLNPX|UDÒS�3a&PQOdGqY;U(I�bS\&T�T&U�O�PN_KJ�UWTsI�\^[�V�\>O�O�kg\KRSJ�T�G,V�PXU�O�\Ke�e�UWGO�PNkSPNLXPXIxM

\KVBLX\&[�GKL�\K]SI�PNY;GKLXPXIxM�GKJ�T�I�\tO�M&OxI�U�YsG5I�PN[WG,LNLXMtPXY;]g\O�U3G,J�T�V�U�LNUWGO�U`[(\J�O�I�V	G,PNJI	OdI�\s]gU�V�Y;PwI
U(p&]SLN\KV	G5I�PX\J�\,e3\KI�bSUWV��oPQO�Ule�\KV�kSPQTST&U�JæV�UW_KPN\KJ�OWh¤�$G,kSR¹O�U�G,V	[	b��dGOtR�O�UWT�I�\�O�\KLNuKUzI�bSU
[(LNR�O�I�UWV�PNJS_;]SV�\KkSLNU�YàPNJ�Ä Ì,Ç�h
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��JyI�bSPQOiO�UW[(I�PN\KJ���UDb�GvuUDU(pSG,Y;PNJSUWT�u5G,V�PX\R�OoT&U(I�U�V�Y;PXJSPQO�I�PQ[`G,J�T�O�I�\&[	b�GKO�I�PQ[DO�U�G,V	[	bjI�UW[	b&f
JSPQ�>RSUWO�I�\.GK]S]SV�\G[	bqI�bSU8[�LXR1OxI�U�V�PXJS_.]SV�\kSLNU�Y»GKO�GKJs\K]&I�PXY;PNmWG,I�PN\KJj]SV�\Kk�LXUWYyh0�¿YsG,îx\KV�PwIxM
\,eoI�bSUWO�UtY;U�I�bS\&TSOqR�O�UsI�bSUyO��>R�GKV�U�T�U�V�V�\V.[(V�PXI�U�V�PN\KJ�e�RSJ�[(I�PN\KJ�h}�iUWJ�[(Ua{I�bSUy]�G,V�I�PXI�PN\KJ�O
_KUWJSU�V	G5I�UWT�kZM�I�bSU�O�UyG,]S]SV�\G[	bSUWO`GKV�UtJS\,I;GKO3uU�V	O�G,I�PNLXUjGO`I�bS\O�Uj_KUWJSU�V	G5I�UWT�kZM}bSPXUWV�GKV�f
[	bSPQ[�GKL�G,LN_K\V�PXI�b�Y;OWhz��bSUy[(LNR�OxI�U�V	O3_U�JSUWV�G,I�UWT�GKV�UjIxM>]�PN[WG,LNLXM}bZM>]gU�V�f�O�]Sb�U�V�PN[WG,L!PNJ�O�b�G,]gUKh
Ø!u\KLNR&I�PN\KJ1G,V�M�G,]�]SV�\>GK[	bSU�OiG,V�U3_LX\k�G,LNPXmWUWTnO�UWGKV�[	b�I�UW[	bSJSPQ�>RSUWOWa��obSU�V�UWGOoI�bSU.V�UWO�I8\KecI�bSU
G,]�]SV�\>GK[	bSU�OiG,V�U3LN\&[�G,LNPNm�UWTlO�U�G,V	[	b�I�UW[	bSJ�PN�>RSUhH�8úBúBODGKJ�TlþD�BOHG,V�U3PNJSbSUWV�UWJI�LXM�]�GKV�GKLXLNU�L
G,J1T}O�\yI�bSUWM}[WG,J�kgUsPXY;]SLNU�Y;U�J>I�UWT�R�O�PXJ�_n]�G,V	G,LNLXUWLcb�G,V	T&��G,V�U.I�\nPXY;]SV�\5uKU^I�bSU�PNV.O�]1UWUWT�h
Ø!u\KLNR&I�PN\KJ1G,V�MHGK]S]SV�\GK[	b�UWO�GKV�U�]1\]SRSLQG5I�PN\KJSf�k�GO�U�T�µ5I�b�G5I0PNOWavI�b�U�M3O�UWG,V	[	b3R�O�PNJS_8Y;\V�U�I�b�GKJ
\KJ�U.O�\LXRSI�PN\KJnG5I8GsI�PNY^UqG,J�TyI�bSU.V�UWO�IBG,V�U`k�GKO�UWT�\J�R�O�PNJS_tGtO�PNJS_KLNU3O�\KLNR&I�PN\KJzG,I8G^I�PNY;UKh
�Bú8úBOWa1þD�BOWagÒS�3a�GKJ�T��$G,k�R�O�UWGKV�[	b}���iÒS�iG,V�UDGKLXL�O�U�J1O�PXI�PNuKUHI�\;I�bSU3O�U�LNUW[�I�PX\J�\Ke$u5GKV�PN\KR�O
LNUWG,V�JSPNJS_ZÊ,[(\JI�V�\L�]�G,V	G,Y;U(I�U�V	O�h¹��J�I�b�U�\KV�MKaoGKLXLBI�bSU�O�Une�\RSVjY;U(I�bS\&TSOyG,V�Un��U�G,|�Y;U�I�b&f
\&TSOHÄw�vÆKËvÇgPXJjI�b�G,I�I�b�U�MjT&\3J�\,I�R1O�U8U(p&]SLNPN[�PwIoT&\KYsGKPXJs|ZJS\5�oLNUWT&_UKh0�iJjPNY;]1\V�I	G,J>I�e�U�G5I�RSV�U
\,egI�b�UoU�uK\LXRSI�PN\KJ�GKV�M3GK]S]SV�\GK[	b�UWO{PNO0I�b�G5IcI�bSU�M^[�GKJqr1J�TqI�bSUo\]&I�PNYsG,L�O�\KLNR&I�PN\KJ^U�uU�J;�obSUWJ
I�b�U3[(V�PwI�U�V�PX\Jte�RSJ1[�I�PN\KJ�PQOoT&PQO�[�\KJ>I�PNJZRS\KR�OWh
�iJlUWY;]SPXV�PQ[�G,L0O�I�R�T&M�\Ke!I�bSU^]gU�V�e�\KV�Y;GKJ�[(U.\,ecI�b�U.e�\LXLN\5�oPXJ�_tbSUWRSV�PQO�I�PQ[�OBe�\KVD[(LNR�OxI�U�V�PXJ�_

��GKO8]SV�U�O�UWJ>I�UWT�PNJ�ÄX�WÌÌ5Ç�µ�Ò&�3a�þD�3a��iÒ�a�V	G,J�TS\KY;PXmWUWTnk�V�GKJ�[	bzG,J�Tlk1\RSJ�T��3g�\��8�qÄX�WÌKÌ,Ç�a
G,J1TqbZMZkSV�PNT;O�UWGKV�[	by���8Ò��!O�I�V	G5I�UW_KPNUWO�Ä Å,Í,Ç1��UWV�U�U�u5GKLXR�G,I�U�T�h$��b�Ui[(\KJ1[(LNR�O�PN\KJ;��GKO$I�b�G5I�þD�
]gU�V�e�\KV�Y;OD�dU�LNLcPNJ�I�bSUj[�GO�U;\Ked\JSU(f�T&PNY^UWJ�O�PX\J�G,LcTSG,I�GSa��obSPXLNUsPXI�O`]gU�V�e�\KV�YsG,J�[�U^\J�b�PX_b
T&PNY;U�J�O�PX\J�G,LcTSG,I�GyO�U�I�ODPQOHJS\,I`PNY^]�V�U�O�O�PXuUKh3��bSU;]gU�V�e�\KV�YsG,J�[�U.\,eoÒ&�ðPNOHJS\KI3G5I�I�V�G[�I�PXuU
kgUW[�GKR�O�U`PwIHPNOouU�V�M�O�LX\5�`hXg�\�� G,J1Tn�iÒy]1UWV�e�\V�Y;UWTykgUWO�IWho�8ÒyPQOi_\Z\ZT�e�\VibSPN_KbzT&PNY;U�J&f
O�PX\J�G,LgTSG5I	GShc�i\5�dU�uU�V�aKJS\JSUB\Ke�I�bSUHY;U(I�b�\ZT�O���GKO!e�\KRSJ�TjI�\qk1UDO�R�]1UWV�PN\KV�I�\.\KI�bSUWV�O�kZM;G
O�PX_JSPwrg[�G,J>I�YsGKV�_PXJ�hc�BJjU�Y;]SPNV�PQ[�GKLgO�I�R1T&M;\,e»L>f�Y;UWG,J1O�a&Ò&�3a&�iÒ�aZG,J1T�þD�¿��GKO�]SV�UWO�U�J>I�U�T
PNJlÄ ÍKÇ�hc�iÒ�aSþD�¹G,J�TtÒS�æ�dU�V�UcîxR�T&_UWT�[(\KY;]�GKV�GKkSLNUoPXJtI�U�V�YsO�\Ke�O�\LXRSI�PN\KJj�>R�G,LNPXIxM;GKJ�TjGKLXL
�dU�V�UqkgU(I�I�U�VDI�b�G,JGL>f�Y;UWG,J1O�h^�i\5�dU�uKUWVWagI�bSU�L>f�Y;U�G,J�OHY;U(I�bS\&TlPQOHI�bSU;Y;\O�I`U(áj[(PNU�J>I`PNJ
I�UWV�YsO�\,e�U(p&U�[(R&I�PX\JsI�PNY;UKµZ\,I�bSU�VdO�[	bSUWY;UWOcI�\Z\K|^Y^\V�UiI�PNY^U;��kZM;G`e�G[�I�\V�\Ke�Æ����DI�\qËKÆ����>�
I�\^]�GKV�I�PwI�PX\J�G^TSG5I	GqO�U(Io\,e$O�PNm�UDê��qPXJ>I�\;Æq[(LNR�O�I�U�V	OWh0��RSV�I�bSUWVWaSþD�÷U�J�[�\KRSJ>I�U�V�UWTsI�bSUHk1U�OxI
O�\KLNR&I�PN\KJse�GOxI�U�V�I�b�GKJ��iÒtG,J�TyÒ&�3µSÒ&�æI�\Z\K|sY;\V�UBI�PNY^U8I�b1G,J��iÒsI�\qU�J�[�\KRSJ>I�UWV�I�bSUHk1U�OxI
O�\KLNR&I�PN\KJ�h0�i\5�dU�uU�V�aKþD��I�\Z\|`I�bSUBY;G,p&PXYqRSY I�PXY;Uoe�\V![(\KJZuU�V�_KU�J1[(UKavI�b�G5I!PQO0I�\`\Kk&I	G,PNJ;G
]g\K]SRSLQG5I�PX\Jj\,e�\JSLNMqI�bSUBkgUWO�IoO�\LXR&I�PX\J�OWa,e�\KLNLN\5��U�T;k>Ms�iÒtG,J�TjÒ&�.h&�iJtPNY;]1\V�I	G,J>I�\k�O�UWV�f
u5G5I�PX\JnPNOiI�b�G,I8PNJnk1\KI�b�ÄX�WÌÌ5Ç{GKJ�T�Ä ÍKÇ�I�bSU.O�PXmWUWOi\Ke0I�bSU^TSG5I	GjO�U�I�O8[(\KJ1O�PQT&U�V�UWT�GKV�U3O�YsG,LNL�a
I�b1G5IiPQO�aZe�UW��UWV�I�b�GKJnË����q]�G5I�I�UWV�J�OWh
��Ix��\Kf�LQGvMKUWV�JSU(Ix�d\KV�|B��GKO�UWY;]SLX\5MUWTHPNJjÄw�vË,Å5Ç�a��oPwI�bDI�bSUcr1V�O�I�LQGvMKU�V�PNJ�[�LXR�TSPXJS_HG�JZRSY.kgU�V

\,e0]SV�PXJ1[(PN]�G,L�[�\KY;]g\KJSUWJIBGKJ�G,LNM&O�PQO�O�R�kSJSU(I	O�agG,J�T�I�bSU3O�U�[(\J�TyLNGvMU�V�R�O�PXJS_jGs[�\KY;]gU(I�PXI�PNuKU
JSU�IWh{��b�PNO�JSU(Ix�d\KV�|B]gU�V�e�\KV�YsO�]�G,V�I�PXI�PN\KJ1G,LK[�LXR�O�I�UWV�PNJS_oR�O�PNJS_�I�bSU�V�UW_KRSLQG,V�PXmWUWTI9zG,b1G,LQG,JS\kSPNO
T&PQOxI	G,J�[�UKh;��bSPQODJSU(I3��GKO8I�V	G,PNJSU�TzR�O�PXJ�_�G�O�U(I`\,eH�
�N���jV	G,J1T&\KY;LNMzO�UWLXU�[�I�U�Tl]�Pwp&U�LQOHe�V�\KY
GnLQG,V�_KUsPNYsG,_KU�G,J�T}I�bSU�J~R1O�U�T}I�\�[�LNGO�O�PXe�M�UWuKU�V�Ml]�Pwp&U�L�PXJ~I�bSU�PXYsG,_UKh�goU�e�U�V�U�J�[�U�ÄX�K�(Ç
]SV�\K]g\O�UWT^GDOxI�\Z[	b1GKO�I�PQ[d[�\KJSJ�UW[�I�PX\JSPQOxI�GK]S]SV�\GK[	by��Ò��d�H�cG,J1Tq[�\KY;]�G,V�UWTqPXI�Oc]gU�V�e�\KV�YsG,J�[�U
\KJnO�I�GKJ�TSG,V	T�TSG5I	GsO�U�I�Oo�oPXI�bnkg\,I�b�I�bSU^Ò&� G,J1T#L>f�Y;U�G,J�OiGKLX_\KV�PwI�bSYsO�h���IB�dGO�\Kk�O�U�V�uKU�T
I�b1G5I8Ò��d�ÛPQOiO�RS]gU�V�PX\V�I�\skg\,I�bzÒ&� G,J�T�L>f�Y;UWG,J1O�PXJyI�UWV�YsOo\Ke0O�\KLNR&I�PX\J��>R�GKLXPXIxMKh!Ø�uK\LXR&f
I�PN\KJ1G,V�MtG,]S]�V�\>GK[	bSU�OdGKV�UD_\>\&Ty\KJ�LXMj�ob�U�J�I�b�U3TSG5I	GsO�PNm�U`PQOoLNUWO�OdI�b�GKJ��
���N�qGKJ�T�e�\KViLN\5�
T&PNY;U�J�O�PX\J�G,L�T�G5I�G�h
��JzO�RSY;YsG,V�MKa1\KJSLNM�I�bSU2LZf�Y;UWGKJ�OiGKLX_\KV�PwI�bSYùGKJ�T�PwI	OB�8úBú U��>RSPXu5GKLXUWJI�aSI�bSU2îD\bS\KJSUWJ

JSU�IDÄX��ËKÅ5Ç�a>b1GvuKUBkgU�UWJ�GK]S]SLNPXU�Tj\KJ�LNGKV�_U8TSG,I�GqO�U�I�OWµ&\,I�b�U�V�G,]S]SV�\G[	bSUWO�b�GvuKU8k1UWU�JtI�UWO�I�U�T�a
IxMZ]SPQ[�G,LNLNMKa$\KJ�O�YsGKLXLdTSG5I	GnO�U�I�OWhy��bSPQO`PQO3kgUW[WG,R�O�Us\Kk&I	G,PNJSPNJS_zO�R�PwI	G,kSLNUjLNUWG,V�JSPNJS_ZÊ,[(\JI�V�\L
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]�GKV�GKY^U�I�UWV�Oie�\KV`�Bú8úBOWa�þD�BOWa��iÒ�a�G,J�T}Ò&� PQODT&PXás[�RSLXI`GKJ�T�I�bSU�PNVDU(p&UW[�R&I�PN\KJlI�PNY^U�ODG,V�U
uKUWV�M�bSPN_Kbze�\KVHLNGKV�_U.TSG5I	G�O�U(I	O�h`�B\5��UWuKU�V�a�PXIDb�GKO8k1UWU�J}O�bS\5�oJ�Äw��êÆvÇ$I�b1G5IHI�bSU�L>f�Y^U�G,J�O
Y;U(I�bS\&T}[�\KJZuKUWV�_UWOBI�\nG�LN\Z[WG,LNLXMn\]&I�PNYsG,L�O�\KLNR&I�PX\J�hs��bSPNODkgU�b1Gvu>PN\KV`PQODLNPXJS|UWT��oPwI�b}I�bSU
PNJSPwI�PNGKL1O�U�U�T^O�U�LNUW[(I�PN\KJ^PXJ;I�bSU�L>f�Y;UWGKJ�OcG,LN_K\V�PXI�bSY�h0ÒZ\�aPwe�GD_K\Z\&TqPXJSPXI�PQG,L1]�G,V�I�PXI�PN\KJs[WG,J^k1U
\KkSI�G,PNJSU�T��>RSPQ[	|ZLXMjR1O�PNJS_jG,JZMj\Ke�I�bSU`\,I�bSU�V�I�UW[	bSJSPQ�>RSUWOWa&I�bSU�J#L>f�Y;UWG,J1O���\RSLNT��d\KV�|s��UWLXL
U�uU�J�\KJ�]SV�\Kk�LXUWY;Oi�oPwI�bnLNGKV�_UDT�G5I�GsO�U(I	O�h�Ø!uU�J�I�bS\RS_Kb�u5G,V�PN\KR�OoY;U�I�bS\&TSO8T&PNO�[(R1O�O�UWTyPNJ
I�b�PNO�O�UW[�I�PX\JtG,V�Ui�dUWGK|ga>PXId��GKO�V�UWuKUWGKLXU�T^I�bSV�\KR�_KbjU�pZ]gU�V�PNY^UWJ>I�G,LgOxI�R�T&PNUWO�I�b1G5Id[�\KYqkSPXJ�PXJS_
T&\Y;GKPXJ�|ZJS\5�oLNUWT&_U��d\KRSLQT~PNY;]SV�\5uKU�I�bSUWPXVs]gU�V�e�\KV�YsG,J�[�UKh��S\KV;U�p&GKY;]SLXUa��8úBúBOj��\V�|
kgU(I�I�U�VyPXJ¹[(LQGKO�O�PXe�MZPXJS_�PXYsG,_UWOtV�UW]SV�U�O�UWJ>I�UWT�R1O�PNJS_~U�p>I�V�G[�I�UWT�e�UWG,I�RSV�UWOtI�b1G,J¿�oPXI�b¿V	Gv�
PNY;GK_KU�OcG,J�TqbZM>k�V�PQTq[�LNGO�O�PXr�U�V	O$��\V�|3kgU(I�I�UWVcI�b�GKJ^�8úBú8OBÄX�WÌÆ5Ç�h0ÒZPNY^PNLQG,V�LXMa,R�O�PXJS_`T&\YsG,PNJ
|ZJS\5�oLNUWT&_U8I�\sbZM>k�V�PQT&PNm�U`GjþD�ÉPXY;]SV�\5uKU�OdPwI	Oi]gU�V�e�\KV�Y;GKJ�[(UsÄX�
�ZÜ�Ç�hcÒ&\�aSPXIBYsGvMjkgU`R�O�U�e�RSL
PNJj_KUWJSU�V	G,L�I�\.R1O�UBTS\KYsG,PNJj|ZJS\5�oLNUWT&_UBG,LN\KJS_`�oPXI�byG,]S]�V�\>GK[	bSU�OcLXPN|KUHþD�3aSÒ&�3aZ�Bú8ú3a&G,J1T
�iÒ�h0�i\5�dU�uU�V�a�I�bSUWO�UtG,]�]SV�\>GK[	bSU�Oj��O�]gUW[(PXr1[WG,LNLXMa{I�bSU�[(V�PwI�U�V�PNGye�RSJ1[�I�PN\KJ1O.R�O�UWT~PXJ�I�bSU�Yj�
b�GvuU�G`I�U�J1T&U�J�[�M.I�\`_KUWJSU�V	G5I�U�G3]�G,V�I�PXI�PN\KJ;\,e�bZMZ]1UWV�O�]SbSUWV�PQ[�GKL�[(LNR�O�I�U�V	O!GKJ�TqI�bSPQO�[�\KRSLQT^k1U
G8LXPNY;PwI	G5I�PN\KJ�h0��\KV0U(pSGKY^]�LXUa5PXJs[(LNR�O�I�UWV�f�k�GKO�UWT.T&\&[(RSY;U�J>IcV�U(I�V�PNU�u5G,L�a5PwI!��GKO{\Kk1O�UWV�uUWT`I�b�G5I
I�b�UHb�PXUWV�GKV�[	bSPQ[�GKLgGKLX_\KV�PwI�bSYsO�]gU�V�e�\KV�Y;UWT�k1U�I�I�U�V�I�b1G,J�I�bSUD]�GKV�I�PwI�PX\J�G,L�G,LN_K\V�PXI�b�Y;OHÄX��Æ&��Ç�h�Z# @K@ Q.-31~U[A�ÂBU[A�);9S+.-;4�C}USÁ),+.-^E�U(-*C=9TA�),+.-;9=C�+.-^En]eN*C=9=<BA +.-*4
�BO.GyI�GKO�|�a{[�LXR�O�I�UWV�PNJS_�PQO3O�R�k&îxUW[(I�PNuKU;PXJ�J1G5I�R�V�Uhj��bSUjO�GKY;UjTSG5I	GyO�U(I3YsGvMzJ�U�UWT}I�\�k1U
]�GKV�I�PwI�PX\JSUWT�T&Pw��U�V�U�J>I�LXM�e�\V^T&PX��U�V�U�J>I^]�RSV�]g\O�UWOWh~�S\VqU�pSG,Y;]SLNUKa�[�\KJ�O�PNTSU�V;G"^»_S ,�X¢�adGKJ
¢��X¢�Ï>_S ,¨�¥�agGKJ�TnGn¥�Ô&¨g ��!Ð�_�Äw��ÅË5Ç�h�½�b�G,LNUWO8G,J�TyU�LNU�]�b�G,J>I�Oie�\KV�YùGj[�LXR1OxI�U�Vi\Ke�Ùs 5Ù^Ùs 5�¸Ð�h
�i\5�dU�uU�V�a�PXeDI�bSUzR1O�UWVjPNOtPXJ>I�U�V�UWO�I�UWT�PNJ�]�G,V�I�PXI�PN\KJ�PXJS_}I�bSU�Y k�GKO�UWT�\J�I�bSUl[�\KJ�[�U�]&Ij\Ke
�#§�´�§�¨>©�§�¨l^� ,¥�¢�¦�acI�b�U�J��ob1G,LNUyGKJ�T�I�R�J�GzrgO�b�GKV�Uy[(LNR�O�I�U�V�UWT�I�\K_U(I�bSU�V�h}��MZ]SPQ[�G,LNLNMKa0I�b�PNO
O�RSk&îxUW[(I�PNuZPwIxM�PNODPNJ�[(\V�]g\KV	G5I�UWTlPXJ>I�\�I�bSUj[(LNR�O�I�UWV�PNJS_n[(V�PwI�U�V�PX\JlkZMzPNJ�[(\V�]g\KV	G5I�PXJ�_yT&\YsG,PNJ
|ZJS\5�oLNUWT&_U8PNJ�\KJSUD\KVoY;\V�UD]Sb�GO�U�O�\,e0[(LNR�OxI�U�V�PXJ�_�h
Ø!uKUWV�My[(LNR�O�I�U�V�PNJS_�GKLX_\KV�PwI�bSYýR�O�UWOHO�\KY;U`IxMZ]1Uq\,e!|ZJS\5�oLNUWT&_U3U�PXI�b�U�VHPXY;]SLNPN[�PwI�LXM�\VBU(pZf

]SLNPN[�PwI�LXMh���Y^]�LXPQ[(PXIq|ZJS\5�oLNUWT&_U;]SLNGvM&O3G�V�\KLNUsPNJ¿�x���3O�UWLXU�[�I�PNJS_lG�]1G5I�I�U�V�J�V�UW]SV�UWO�U�J>I�G,I�PN\KJ
O�[	bSU�Y;U.��¢W·¸©>·NaSR�O�PXJ�_3\KJSU¼ O�]SV�PX\V�U(p&]gU�V�PXUWJ�[(UiI�\qO�U�LNUW[(IdGKJ�T;U�J�[�\&T&Uie�U�G5I�R�V�U�O��(ag��ËK�![	b�\>\>Oxf
PNJS_nG�O�PXY;PNLNGKV�PXIxMnY;UWGO�RSV�U���¢�·¸©·Na$R�O�PXJS_�I�b�U�9zG,b�GKLNGKJS\Kk�PNOHT&PQOxI	G,J�[�U^PNJ�O�I�U�GKTz\Ke�I�bSUsØ!R&f
[(LNPQT&UWGKJ�TSPNO�I�GKJ�[(U^I�\n\k&I�GKPXJ�bZMZ]1UWV�UWLXLNPN]�O�\PNT�G,Lc[(LNR�O�I�U�V	O	��a{GKJ�T���Ì>�DO�UWLXU�[�I�PNJS_zGy_KV�\KR�]SPXJ�_
O�[	bSU�Y;Ut��¢W·¸©>·Na�O�]gUW[�Pwe�MZPNJS_jI�bSU�L>f�Y;UWGKJ�OiG,LN_K\V�PXI�b�Yý�obSUWJzPwIHPNOB|ZJS\5�oJyI�b�G,IH[(LNR�O�I�UWV�O8G,V�U
bZMZ]1UWV�O�]SbSUWV�PQ[�GKLQ�(h�FB\YsG,PNJy|ZJS\5�oLNUWTS_KUDPNOiR�O�U�TyPXY;]SLNPN[�PwI�LXMyPNJz�BúBú8O�a�þD�BOWa1�iÒ�a1G,J�TnÒ&�
I�\qO�UWLXU�[�I!I�bSUB[(\J>I�V�\KL�ÊvLNUWG,V�JSPNJS_H]�G,V	G,Y;U(I�U�V!u5GKLXRSU�O0I�b1G5I�G,�gU�[�I�I�bSUi]gU�V�e�\KV�YsG,J�[�Uo\,e�I�bSU�O�U
G,LN_K\V�PXI�b�Y;OWh
��I.PNOqG,LQO�\n]g\O�O�PXkSLNU;I�\lR�O�UtU(p&]SLNPN[�PwI�LXM�Gvu5G,PNLNGKkSLXUsT&\YsG,PNJ�|>J�\5�oLXU�T&_KU^I�\�[(\KJ1OxI�V�GKPXJ�\KV

_KR�PNT&UiI�bSUH[(LNR�OxI�U�V�PXJ�_3]SV�\Z[�UWO�O�h0ÒZR�[	btO�]gUW[(PQG,LNPNm�UWTs[�LXR1OxI�U�V�PXJS_qG,LN_K\KV�PXI�bSYsOcb�GvuUok1UWU�JjR1O�U�T
PNJ~O�UWuKU�V	G,L�G,]S]SLNPQ[�G5I�PX\J�OWhyF8\KYsG,PNJ~[(\J�[(UW]&I�Oq[�GKJ�]SLNGvM}O�UWuKUWV�GKL!V�\LXU�O`PNJ�I�bSUy[(LNR�OxI�U�V�PXJ�_
]SV�\&[(UWO�OWaSG,J�T�G^u5G,V�PXU�IxMj\,ec[	bS\KPQ[(U�OoG,V�UHGvu5GKPXLQG,kSLNUHI�\;I�bSU`]SV	GK[�I�PwI�PX\JSU�V�h!�dIi\KJ�UHU�pZI�V�U�Y;UKa
I�b�U^Gvu5G,PNLQG,kSLNU.T&\Y;GKPXJ�[(\KJ1[(U�]SI�O8Y^PN_Kb>IHUWGKO�PNLXMnO�U�V�uKU.GO8GKJlGKTSTSPwI�PX\J�G,L{e�UWG,I�RSV�U���\KVDO�UWuf
U�V	G,L���a{G,J�TlI�bSU;V�U�YsG,PNJ�T&UWVD\,e�I�bSUs]SV�\&[(UWTSRSV�U^Y;PX_b>IDkgUs\,I�bSU�V��oPQO�U^RSJ�G,�gU�[�I�U�T�hs�dIDI�bSU
\,I�bSU�VqU(pZI�V�U�Y;Ua0TS\KYsG,PNJ~[(\J�[(UW]&I�O.Y^PN_Kb>I^k1U�R�O�U�T}I�\l[�\KJ&r1V�Y \KVquKU(I�\lGzT&U�[(PQO�PN\KJ~GKV�f
V�PXuUWTzG,I8PNJ�T&U�]gU�J1T&U�J>I�LNMnkZMnGsI�V	GKTSPwI�PX\J�G,L0[(LNR�O�I�U�V�PNJS_�GKLX_\KV�PwI�bSY�a1\VBR�O�UWTzI�\�G,�gU�[�I8I�bSU
[(\Y;]SR&I�G,I�PN\KJ�\,e�T&PQOxI	G,J�[�U8PNJ�G^[(LNR�O�I�UWV�PNJS_qGKLX_\KV�PwI�bSY»U�Y;]SLN\5MZPXJS_q]SV�\vpZPNY;PwIxMh$��b�U8PNJ�[(\V�f
]g\KV	G5I�PN\KJt\,e{T&\YsG,PNJj|ZJS\5�oLXU�T&_KUBPXJ>I�\;[(LNR�O�I�UWV�PNJS_q[�\KJ�O�PQOxI	O�YsG,PNJSLNMs\,ed £A_SÑ�Õ�G,]S]�V�\>GK[	bSU�O
�oPXI�btLNPXI�I�LNUHPXJy[(\KY;Y;\KJ�µ>G[�[(\V�TSPXJS_LXMaK\RSVdTSPNO�[(R�O�O�PX\Js\,e�I�bSUBPQT&UWG.�oPXLNL�[(\J�O�PQO�I�YsG,PNJSLNM^\Ke
Y;\,I�PXu5G5I�PX\J�G,L$YsG5I�U�V�PNGKL$GKJ�TlGtkSV�PNU(edO�RSV�uKUWM�\Ke�]�GOxIH��\V�|�hC9zGK[	bSPNJSUqLXU�G,V�JSPXJ�_tV�UWO�UWG,V	[	b
G,J1Tl]�G,I�I�U�V�J�V�UW[�\K_KJ�PwI�PX\JlV�UWO�UWG,V	[	blPNJ>I�UWV�O�UW[(IDPNJ�I�bSPQODI�\]SPQ[�G,L!GKV�U�GSa�GKJ�TzI�bSUsPNJI�U�V�UWO�I�U�T
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V�UWGKTSU�VsPQOjV�U(e�U�V�V�UWT�I�\�I�bSUz]SV�\KY;PNJSU�J>I`îx\KR�V�J�GKLNOjPXJ�YsGK[	b�PXJSUnLNUWGKV�J�PXJS_¿��¢W·¸©>·Na�òl KÕO_Z§�¨�¢�{¢� ,¦�¨�§�¨Z©,a��&·0Ñ*�Å����8¢�Ð�¢	 5¦�ÕM_&a&\KV|Å8¦�¥�§ �dÕ(§� ,����¨1¥�¢����#§w©>¢(¨�Õ�¢���e�\KVoG.e�RSLNLXUWV�I�V�U�G5I�Y^UWJ>Id\Ke�I�b�PNO
I�\]SPQ[,h
�BO�T&\&[(RSY;UWJI�UWTsPNJ�Ä ËÜvÇ�a>V�RSLXU�O�PNJ�GKJjU(p&]gU�V�I�O�M&OxI�U�Y»YsGvM;k1UD[(LNR�O�I�U�V�UWTsI�\.V�UWTSR�[(UBI�bSU

O�PXmWUi\,e�I�bSUB|ZJS\5�oLNUWT&_Uok�GKO�UKh0��bSPQO�Y;\&T&PXr1[�G,I�PN\KJs\Ke�[�LXR1OxI�U�V�PXJS_.�dGO�G,LQO�\`U(p&]SLN\KV�UWT;PNJ;I�bSU
T&\Y;GKPXJ1O�\Ke{RSJ�PXuU�V	O�PXI�PNUWOWaS[(\JS_KV�UWO�O�PN\KJ1G,L�u\,I�PXJS_^V�UW[(\V�T�O�a&G,J1TjI�U�V�V�\V�PQOxIdU�uU�J>I�OdkZMlÄX�K�WÅ,Ç�h
Æ&hN�K�KhN��Ä1§�Ù^§��X 5¦�§�¥�Ú í Ñ5ÙBÏgÔ&¥� 5¥�§�Ñ5¨�·8��\J�[(UW]&I�R�GKLS|ZJS\5�oLNUWT&_U���GKO0R�O�UWT^U�pZ]�LXPQ[(PXI�LNM.PNJ^I�bSU

O�PXY;PNLNGKV�PXIxM^[�\KY;]SR&I	G5I�PX\Jj]Sb�GO�U8PXJlÄX�WÌ>ËvÇ�h{��I���GKO�GO�O�RSY;UWTsI�b�G,I�I�b�U8]�G,I�I�U�V�JjV�UW]SV�UWO�U�J>I�G,f
I�PN\KJ1O8�dU�V�UqGvu5GKPXLQG,kSLNUqGKJ�T�I�bSUsT&MZJ�G,Y;PQ[q[�LXR�O�I�UWV�PNJS_yG,LN_K\KV�PXI�bSY Ä ÍN�5Ç0��GKO8R�O�U�TnI�\�_V�\RS]
]�G,I�I�UWV�J1O�h$��bSUd[�LXR1OxI�U�V	O�e�\KV�Y;UWT`�dU�V�U�TSUWO�[(V�PXkgUWT`R1O�PNJS_8[�\KJ5îxR�J�[�I�PXuUdO�I�G,I�U�Y;UWJI	O�PNJ3]SV�UWTSPwf
[�G,I�U�LX\_KPQ[,h���I0��GKO�O�I�G,I�U�T3PNJ¤ÄX�vÜ5ë�µ&�WÌ>ËvÇKI�b�G5I$I�b�U�_V�\RS]SPNJS_O�\Kk&I	G,PNJSUWT`kZMHI�b�Ud[�\KJ�[�U�]&I�R�G,L
[(LNR�O�I�UWV�PNJS_jG,V�U3O�RS]1UWV�PN\KViI�\sI�bS\O�U`\Kk&I	G,PNJSUWT�kZM�I�bSU.J>R�Y^UWV�PQ[�GKL�Y;U(I�bS\&TSOoe�\VB[(LNR�O�I�U�V�PNJS_�h
�¿[�V�PXI�PQ[�GKLSG,J�GKLXM&O�PNO0\Ke1I�b�G5I��d\KV�|.GK]S]1U�G,V	O0PXJnÄ ÌÆ5Ç1G,J�T^PXI!�dGOc\Kk1O�UWV�uUWT`I�b�G5I�Y^\JS\,I�bSU(I�PN[
T&PNuZPNO�PXuUq[�LXR�O�I�UWV�PNJS_yG,LN_K\KV�PXI�bSYsO8_KU�J�U�V	G5I�U^[(LNR�O�I�U�V	OBI�b�G,ID[WG,JzkgUsT&UWO�[(V�PXkgUWTzk>Mz[�\KJ5îxR�J�[�f
I�PNuKUqOxI	G5I�UWY;U�J>I�OWhB�S\VBU�p&GKY;]SLXUa1[�\KJ�O�PNTSU�V8�$PN_KRSV�U.ë�hi�S\KR�V8[(LNR�O�I�UWV�OBPXJ�I�bSPNOBr�_RSV�Ua�I�b�G5I
G,V�UD\Kk&I	G,PNJSUWT�R1O�PNJS_jG;Y;\KJS\KI�bSU�I�PQ[`G,LN_K\V�PXI�bSY�a�[WG,J�kgU.T&UWO�[(V�PNk1U�T�kZM�R�O�PNJS_j[�\KJ5îxRSJ1[�I�PNuKU
[(\J�[(UW]&I�OoGOoO�b�\5�oJ�kgU�LN\5�`È

��LNR�OxI�U�V��KÈoÄ ó��¹G5Ç��æÄ � �æk&Ç
��LNR�OxI�U�V�Ë&ÈoÄ ó��¹G5Ç��æÄ � ¥æk&Ç
��LNR�OxI�U�V	ÌSÈoÄ ó ¥¹G5Ç��æÄ � ¥¹[(Ç
��LNR�OxI�U�V�Í�ÈoÄ ó ¥¹G5Ç��æÄ � �¹[(Ç�a
�obSUWV�U!��PQO�I�bSU�\d\Z\KLNUWG,J�[(\KJ,îxRSJ�[�I�PX\J}�xº GKJ�T�¼¸��\K]gU�V	G5I�\VWaZG,J1TtGSa&k�G,J1Tt[HG,V�UH[�\KJ�O�I�GKJI	O�h
Æ&hN�K�Kh¸Ë�Îo 5¥�¥�¢�¦�¨"�8¢�Ï�¦�¢(Ð(¢�¨�¥� 5¥�§�Ñ5¨�·o��I^�dGO.O�bS\5�oJ�PXJæÄX�vÜ,ê5Ç!I�b�G5I^kZM�R�O�PNJS_z|ZJS\5�oLNUWT&_U

PNJ�I�bSUj]1G5I�I�U�V�J�V�UW]SV�U�O�UWJ>I�G5I�PX\J�]�b�GKO�UKa$GKO`PQO`PNY^]�LXPQ[(PXI�LNM�T&\KJSUsPNJ�JZRSY;U�V�PN[WG,L0I	G5p&\KJS\Y.M
G,]�]SV�\>GK[	bSU�O�aZPXIiPNOi]1\>O�O�PXk�LXUDI�\s\Kk&I	G,PNJtI�bSU.O�G,Y;UD]�G,V�I�PXI�PN\KJ�OoGOdI�bS\>O�U`_U�JSUWV�G,I�U�TtkZM�[�\KJ&f
[(UW]&I�R1G,Lo[(LNR�O�I�U�V�PNJS_�h}��J~I�bSPNO;O�U�J�O�UKa�[(\KJ1[(U�]SI�R�GKLd[�LXR�O�I�UWV�PNJS_}G,J�T�JZRSY;UWV�PQ[�GKL�I	G5p&\KJS\Y.M
G,V�U3JS\KIHT&PQG,Y;U�I�V�PN[WG,LNLXMy\K]S]g\O�PXI�UKagkSR&IDG,V�U3UW�>RSPNu5G,LNU�J>IWh8��JnI�b�Uq[�GO�U.\,e�[(\J�[(UW]&I�R1G,L{[�LXR1Oxf
I�UWV�PNJS_1aZTS\KYsG,PNJj|ZJS\5�oLNUWT&_UBPQO�U�p&]SLXPQ[(PXI�LNMsR�O�UWTtPXJyPXJ>I�U�V�]�G5I�I�U�V�JtO�PXY;PNLNGKV�PXIxMs[(\Y^]�R&I�G,I�PN\KJ�a
�obSUWV�U�GKO�PNJ3JZRSY;U�V�PN[WG,L5I	G5p&\KJ�\KY.M8PwI$PNO�PXY;]SLNPQ[(PXI�LNMDGO�O�RSY;UWTHI�b�G5I$]�G5I�I�UWV�J`V�U�]SV�UWO�U�J>I	G5I�PN\KJ1O
G,V�UD\Kk&I	G,PNJSUWT�R�O�PXJ�_qI�bSU3T&\Y;GKPXJy|ZJS\5�oLNUWT&_UKh
Æ&hN�K�Kh Ì í �wÔZÐ	¥�¢�¦Hß^¢�Ð�Õ�¦�§ Ïg¥�§�Ñ5¨SÐ�·8��MZ]SPQ[�GKLXLNMKagPNJz|ZJS\5�oLXU�T&_KU�f�k1GKO�UWT�[(LNR�O�I�U�V�PNJS_�a�kg\,I�bzI�bSU

[(LNR�O�I�UWV�O3GKJ�T�I�bSUWPXV^T&UWO�[(V�PN]&I�PN\KJ�O3\KV3[	b�GKV�G[�I�UWV�PNmWG,I�PN\KJ�O;Ä Æ,ë,Ç�G,V�U;_KU�J�U�V	G5I�U�T�h���b�U�V�UjG,V�U
O�\KY;UtU�p&[�U�]&I�PX\J�O�Ä Ü,ë5Ç��obSU�V�Uy\KJSLNM�[(LNR�OxI�U�V�PXJ�_�PQO^]1UWV�e�\V�Y;UWT�G,J�T�JS\}TSUWO�[(V�PX]&I�PX\J�O^G,V�U
_KUWJSU�V	G5I�UWT^U(p&]SLNPQ[(PXI�LNMKh0��Jt[(\J�[(UW]&I�R1G,L1[�LXR1OxI�U�V�PXJS_jÄX�WÌ>ËvÇ�aG3[�LXR1OxI�U�V�\Ke�\Kk&îxU�[�I�O�PNO�T&UWO�[(V�PNk1U�T
kZMjGq[�\KJ5îxR�J�[�I�PXuU8LN\K_PN[WG,LgU(p&]SV�UWO�O�PN\KJ�h0Ø!uU�JsI�bS\KR�_Kb�G^[(\J5îxRSJ�[(I�PNuKU`O�I�G5I�U�Y;U�J>I�PNOd\JSU8\Ke
I�b�UHY;\>OxIo[(\Y^Y;\JyT&U�O�[�V�PN]&I�PXuUie�\KV�YsOdR�O�U�TtkZMsbZRSYsG,J1O�a&PXIoPNO�G^LXPNY;PwI�UWTte�\KV�Y�h$��J�ÄX�WêKÅ,Ç�a
e�RSJ�[(I�PN\KJ�GKL�|>J�\5�oLXU�T&_KU�\,eB\k&îxUW[(I�Oq�dGO.R�O�UWT~I�\}_KUWJSU�V	G5I�UjY;\KV�U�PNJ>I�RSPXI�PNuKUWLXM~GK]S]1U�G,LNPXJ�_
[(LNR�O�I�UWV8T&U�O�[�V�PN]&I�PN\KJ1OoI�b1G5IBUWY^]�LX\5M�I�bSU�\d\>\LXU�G,J�§�ÙBÏg�#§�Õ	 5¥�§�Ñ5¨y\K]gU�V	G5I�\KV�ho� O�M&O�I�UWYùI�b�G5I
V�U�]SV�UWO�U�J>I�Os[�LXR1OxI�U�V	Os]SV�\Kk�GKkSPXLNPQOxI�PN[WG,LNLXM~��GKOtT&UWO�[(V�PXkgUWT�PNJ Ä ÆKÅ5Ç�µoI�b�UWO�UlT&UWO�[(V�PN]&I�PN\KJ�OtG,V�U
Y;\KV�Uj_KUWJSU�V	G,L�I�b�GKJ�[�\KJ5îxRSJ1[�I�PNuKUy[(\J�[(UW]&I�OWacG,J�T�G,V�Uj��UWLXLXf�O�RSPXI�U�T�I�\�bSPNU�V	G,V	[	bSPN[WG,L�[�LNGOxf
O�Pwr1[WG5I�PX\J�TS\KYsG,PNJ�On��¢�·¸©>·÷I�bSU�G,JSPNYsG,LBO�]1U�[(PNUWOsb�PXUWV�GKV�[	bZMS��h¿� [�\KJ�[�U�]&I�R�G,L8[(LNR�OxI�U�V�PXJ�_
O�MZO�I�UWY»PXJ��obSPN[	b�[(LNR�OxI�U�V�PXJ�_3PNOdT&\JSUir�V	O�I�PQOdTSUWO�[(V�PXkgUWTsPNJlÄ Æ,ë,Ç�hc��bSU�O�UB[�LXR1OxI�U�V	O�GKV�UoI�bSU�J
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cooking

heating liquid holding

electric        ...                             water ... metallic ... 

ä(jel*�BÔTÔ;��ä3d;k*s�gGjewTk3tEb�ûXk*w:��beh=r*lThT�
T&U�O�[�V�PNk1U�T�R�O�PNJS_�]SV�\Kk�GKkSPNLXPXI�PNUWOWh¿� O�PNY;PXLQG,V�O�[	bSUWY;Uy��GKOsTSUWO�[(V�PXkgUWT�PNJÉÄX�WÌÅ5Ç�a�kSRSIsI�bSU
T&U�O�[�V�PN]&I�PN\KJ1OoG,V�U8LN\K_PN[WG,L�U(p&]SV�UWO�O�PX\J�O�I�b�G,I�UWY;]SLX\5Mtk1\KI�bn[(\J5îxRSJ�[(I�PN\KJnG,J�T�T&PQO�îxRSJ�[�I�PX\J�h
�iJ^PXY;]g\KV�I�G,J>Ic[	b�G,V	GK[(I�UWV�PQOxI�PN[�\,e1[�\KJ�[�U�]&I�R�G,L&[�LXR�O�I�UWV�PNJS_HPNO{I�b�G5IcPXI0PQO$]1\>O�O�PNkSLXUdI�\8_V�\RS]

\KkSîxUW[�I	OBV�U�]�V�U�O�UWJI�UWT�kZMnkg\,I�b}�>R�G,LNPwI	G5I�PXuU.G,J�T��>R�G,J>I�PXI�G,I�PNuKU.e�UWG5I�RSV�UWO8Pwe!I�bSU;[(LNR�OxI�U�V�PXJ�_
LNUWGKT�O^I�\~G�[(\J5îxRSJ�[(I�PNuKUz[(\J�[(UW]&IWh¿��\KVsU�p&GKY;]SLXUa�I�bSUz[(\J�[(UW]&I�Õ�¦�§�ÕMc¢(¥s¡	 5���cY;PN_Kb>Isk1U
V�U�]SV�UWO�U�J>I�U�TtGO

Ä [(\KLN\KV���V�U�TZÇ
�}Ä O�b�GK]1U��æO�]SbSU�V�U�Ç
�}Ä YsG,|KU|�¿LXU�G5I�bSU�V�Ç��}Ä V	GKTSPXR�OU�Û�Kh Í;PXJ�[	b�UWO�Ç%�
�obSUWV�U�V�GT&PXR1O�PQOyG��>R�GKJI�PwI	G5I�PXuUze�UWG,I�RSV�U�G,J�T¿I�bSU}V�U�OxInG,V�U�GKLXLD�>R�G,LNPXI�G5I�PXuUze�U�G5I�R�V�U�O�h
��bSPQOsT&UWO�[(V�PN]&I�PN\KJ�PNO;R�O�UWT�I�\�T&U�O�[�V�PNkgU�G}[(LNR�O�I�UWVs\,eH[�V�PQ[	|KU�I^k1G,LNLNOWh���JÉÄw�5Ü5ë,Ç�a�G}_V�GK]Sb
��I�bSUl_\GKL8T&UW]1UWJ�T&U�J1[(M�JSU(Ix�d\KV�|S�;��GKOjR1O�U�T�I�\�_V�\RS]¿O�I�V�R�[�I�RSV�U�T�\Kk&îxU�[�I	O�h ��J¤Äw��êKÅ5Ç
e�RSJ�[(I�PN\KJ�GKL�|ZJS\5�oLNUWT&_UH��GKO�R1O�U�TtI�\s_KV�\KRS]�YsG,J&f�YsGKT&U`\k&îxUW[(I�OWh!�SRSJ�[(I�PN\KJ�GKL�|ZJS\5�oLNUWT&_U
��GKOcV�U�]SV�UWO�U�J>I�UWTqR�O�PNJS_3GKJ�T1Êv\V0I�V�U�U�OiÄw�vÆKË5Ç�h0�S\V!U(pSG,Y;]SLNUKaKI�bSUie�RSJ�[�I�PX\JlÕ	ÑWÑ�c5§�¨Z©,a&O�bS\5�oJ
PNJq�$PX_RSV�UdËKËSa,[�GKJ3k1U�T&U�[(\KY;]g\O�UWT`PNJ>I�\8e�RSJ�[(I�PN\KJ�O$LNPX|U�_�Ñ5�X£,§�¨>©�G,J1T�_S¢	 ,¥�§�¨Z©�I�bSUdYsG5I�UWV�PQG,L
PNJzGn�#§3��Ô&§�£`Y;UWT&PNRSY�hiØ�G[	b�YsGKJ&f�YsGT&U3\KkSîxUW[�Iib1GKOBG;]�V�PNYsG,V�Mje�RSJ�[(I�PN\KJ�e�\VB�obSPQ[	bnPwI8PNO
]SV�\&T&R�[(U�T�h��SRSV�I�bSUWVWa�k�GKO�UWT�\J~PXI�Oqe�UWG,I�RSV�UWOqPwI;YsGvM}O�U�V�uKUyGKTSTSPwI�PX\J�G,L�e�RSJ�[(I�PN\KJ�OWh}��\KV
U(pSGKY^]�LXUaSGqkg\Z\K|jPQO�Y;UWGKJI�e�\VH¦�¢� £5§�¨Z©,a1kSR&IiPXe{PXIiPNO�bSU�GvuZM;I�bSUWJyPXIB[�GKJyGKLNO�\^k1UDR�O�UWT�GKO
GHÏ� �Ï�¢(¦C^�¢�§w©�_&¥�hc��J�Äw�5Ü5Å5Ç1\Kk&îxU�[�I�e�R�J�[�I�PX\J�O��dU�V�UiR�O�UWTsI�\.[�\KJ�O�I�V�R�[�I�_KU�J�U�V�PN[oV�UW[�\K_JSPwI�PX\J
O�MZO�I�UWYsO�h
Æ&hN�K�Kh Í¿Îd¦� �©KÙs 5¥�§�Õ!�	Ð	Ð�Ô�¢�Ð�·i�BJZM�PNY;]SLXUWY;U�J>I�G,I�PN\KJn\,e!GjO�M&OxI�U�YýI�b�G,I8U(p&]SLNPQ[(PXI�LNM�PNJ�[(\V�f

]g\KV	G5I�U�O`T&\KYsGKPXJ�[(\J�[(UW]&I�O3PXJ>I�\nGn[�LXR�O�I�UWV�PNJS_�I�UW[	bSJSPQ�>RSUsb�GOHI�\zGKT�T&V�U�O�OHI�bSUse�\LXLN\5�oPXJ�_
PNY^]g\KV�I�GKJ>I�]�V�GK_KYsG5I�PN[HPQO�O�RSUWOWÈ
�x�v�6goU�]SV�UWO�U�J>I	G5I�PN\KJ�aZGvu5GKPXLQG,kSPNLNPwIxMjGKJ�T�[(\KY;]SLNU(I�U�JSU�O�O�\Ke0TS\KYsG,PNJy[�\KJ�[�U�]&I	O�h
��Ë�n��\KJ�O�I�V�R�[�I�PX\Jt\Ke$PNJ&e�U�V�U�J1[(UWO�R1O�PNJS_^I�bSU`|ZJS\5�oLNUWTS_KUKh
��Ì>�y�B[�[�\KY;Y;\&TSG5I�PX\J�\Ke$[	b�GKJS_KPNJS_^\KViT&MZJ�GKY^PQ[D|ZJS\5�oLNUWT&_UKh
��J�O�\KY;UjT&\YsG,PNJ�O�a$[(\Y^]�LXU�I�Us|ZJS\5�oLNUWT&_UqPQO3Gvu5G,PNLNGKkSLNU^U�p&]SLXPQ[(PXI�LNMKhy�S\V`U(pSG,Y;]SLNUKa�I�bSUÅ í ò í Ñ5ÙBÏgÔ&¥�§�¨>©��B¢�´W§�¢�^0Ð3[(LQGKO�O�PXr1[�G,I�PN\KJ�I�V�U�UsR�O�UWT�PNJ Äw��ÌKÅ5Ç!PQO.[�\KY;]SLNU(I�UtG,J�T}PQO`U(pZf

]SLNPN[�PwI�LXM}Gvu5G,PNLNGKkSLXUqe�\KV`R1O�Uh^��J�O�U�uU�V	G,L0T&\KYsG,PNJ�OWa�|ZJS\5�oLNUWT&_UqPQO`PNJ�[(\Y^]�LXU�I�UsG,J�T}PQODJS\,I
Gvu5G,PNLNGKkSLNU^U�p&]SLXPQ[(PXI�LNMKhn��MZ]SPN[WG,LNLXMa�YsGK[	b�PXJSUsLNUWGKV�J�PXJS_�I�UW[	bSJ�PN�>RSU�O3G,V�UsR�O�UWT�I�\lGKR&I�\YsG5I�f
PQ[�G,LNLNMlU(pZI�V�G[�I`|ZJS\5�oLXU�T&_KUa��obSPQ[	b�PNO3GnTSPwáj[(R�LwIqGKJ�T}[	b�G,LNLXUWJS_KPNJS_�]SV�\KkSLNU�Y�ht��b�UsY^\>OxI
]SV�\KY;PNJSU�J>I�LNMlR1O�U�T�LXU�G,V�JSPXJ�_nY^U�I�bS\&T�PQO ö LXU�G,V�JSPXJ�_�e�V�\YéU(pSGKY^]�LXU�O�ø�ÄX��Í>ë5Ç�h���bSPQO3PQO.GKJ
PNJ�T&R�[(I�PNuKU`LNUWG,V�JSPNJS_;O�[	bSUWY;UHR1O�U�TtI�\sGK[��>RSPNV�UH|ZJS\5�oLNUWTS_KU8e�V�\YýU(pSGKY^]�LXU�O�\,e{U�GK[	by\,e{I�bSU
[(LQGKO�O�UWO!PNJ�TSPw��U�V�U�J>IoT&\KYsG,PNJ�OWhcØ!uKUWJjPXe�I�bSUH|ZJS\5�oLNUWT&_UiPNO�Gvu5G,PNLQG,kSLNUBU�pZ]�LXPQ[(PXI�LNMKaZPXIdPQO�T&Pwá;f
[(R�LwI�I�\^r�J1Tt\R&Id�ob�U(I�b�U�VoPXI�PQO�[(\Y^]�LXU�I�U`G,J�T�O�\RSJ�T�h!��RSV�I�bSUWVWaZPXI�PQO�U(pZI�V�UWY^UWLXMjTSPwáj[(R�LwI
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I�\�uU�V�Pwe�MzO�\KRSJ1T&JSUWO�O`G,J1T�[�\KY;]SLNU(I�UWJSUWO�OH\,ed|>J�\5�oLXU�T&_KU^U(pZI�V	GK[(I�U�Tze�V�\KY ]SV	GK[(I�PQ[�GKL0T�G5I�G
O�U(I�Ojk1U�[�G,R1O�UnO�R�[	b�|>J�\5�oLXU�T&_KU�[�GKJSJS\,IjkgUnV�U�]SV�UWO�U�J>I�U�T�PNJ�]SV�\K]g\O�PwI�PX\J�G,LoLN\K_PN[Kh���IjPNO
]g\O�O�PNkSLNUBI�b�G5Iokg\,I�b�I�b�UDT�G5I�G^G,J1Tt|ZJS\5�oLNUWT&_UB|U�U�]y[	b�G,J�_KPNJS_.�oPXI�b�I�PNY;UKh!�S\V�U(pSG,Y;]SLNUKa
PNJtG`LNPXkSV	G,V�MKaJSU���kg\Z\K|&O!Y;PN_Kb>I�_U(I�GTST&U�TjG,J�TsO�\KY;Ui\LNT;kg\Z\K|&O�Y^PN_Kb>I�kgU8TSU�LNU(I�U�T;e�V�\KY
I�b�U^[�\KLNLXU�[�I�PN\KJn�oPXI�blI�PNY;UKhD�iLQO�\1a1I�bSU;[(LQGKO�O�PXr1[�G,I�PN\KJnO�MZO�I�UWY ��|ZJS\5�oLNUWT&_U��oUWY;]SLX\5MUWT�kZM
I�b�U`LXPNkSV	G,V�MsPNOoR�]gTSG,I�U�T�]gU�V�PN\ZTSPN[WG,LNLXMh
��YsG5îx\KVc]�V�\kSLXUWY �oPXI�bs|ZJS\5�oLNUWT&_U(f�k�GKO�UWTq[(LNR�O�I�U�V�PNJS_DPNO!I�b�G,I!PwI�b1GKOcJS\KI!k1UWU�JjGK]S]SLNPXU�T

I�\.LNGKV�_UiTSG5I	G3O�U�I�O�\KV!PNJtT&\YsG,PNJ�O!�oPXI�bjLQG,V�_KUo|ZJS\5�oLNUWTS_KUok�GO�U�O�h0��MZ]SPQ[�GKLXLNMKaKI�bSU8JZRSY.kgU�V
\,e�\KkSîxUW[�I	OD_KV�\KRS]gUWT���GKOHLXU�O�O`I�b�GKJ��������yG,J1T�JZRSYqk1UWV`\,e�V�R�LXU�ODR�O�U�T�GO`G�]�G,V�I`\,e�I�bSU
|ZJS\5�oLNUWT&_Ut��GKOqLXU�O�OqI�b1G,J÷�
����h���bSU�Y^\>OxIsT&PXáj[(RSLXIs]SV�\kSLNU�Y PQO.I�\�R1O�U�GluU�V�M�LNGKV�_U
|ZJS\5�oLNUWT&_U3k�GKO�U`e�\VH[�LXR�O�I�UWV�PNJS_j\k&îxUW[(I�OBPXJ}O�UWuKU�V	G,L�]SV�G[�I�PN[WG,L�]�V�\kSLXUWYsOiPNJ�[(LNR�T&PNJS_�T�G5I�G
Y;PXJ�PXJS_1aSPNY;GK_KU`O�U�_KY;UWJI	G5I�PX\J�a&G,J�T�T&\&[(R�Y^UWJ>I�V�U(I�V�PNU�u5GKL�h�Z# @ À�E}]eN*C=9=<,A +.-*4:WB)BAD4,<sCn);9:)§7[<~9=C
��bSUWV�UnG,V�U�O�UWuKU�V	G,LoGK]S]SLNPN[WG5I�PN\KJ1Oq�ob�U�V�UyPXIjPQOsJSUW[�UWO�O�GKV�M}I�\�[�LXR1OxI�U�VjG}LNGKV�_Uy[�\KLNLXU�[�I�PX\J
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\,e�]�G5I�I�U�V�J�OH\,e�bSPX_b�T&PNY;U�J�O�PN\KJ�GKLXPXIxMnb�GvuKU.I�\yk1Us[�LXR�O�I�UWV�U�T�h3�S\VDU(pSG,Y;]SLNUKagI�\�O�U�_KY;UWJI
G,JnPNYsG,_U3\,e!O�PXmWU^Æa�N��7zÆa���;]�Pwp&U�LQOWa�I�bSU.JZRSYqk1UWVB\,e!]�Pwp&U�LQOoI�\jkgUq[(LNR�O�I�UWV�U�T�PNODËKÆ��Sa ������h
��J�T&\&[(RSY;U�J>IoV�U(I�V�PNU�u5G,L�G,J1TtPNJ&e�\KV�YsG5I�PX\Jtr�LXI�UWV�PNJS_1a>Y;PNLXLNPN\KJ�O�\Ke{]�G,I�I�UWV�J1O��oPwI�byG;T&PNY;U�J&f
O�PX\J�G,LNPwIxM�\Ke8Y;\KV�UyI�b�GKJ¹������b�GvuKU�I�\�kgUn[(LNR�OxI�U�V�UWT�I�\�GK[	b�PXUWuKU�TSG5I	G�GKk�OxI�V�G[�I�PX\J�h��
YsG5îx\V�PXIxMt\Ke$I�bSUqGK]S]SV�\G[	bSUWOoGKJ�TzG,LN_K\V�PXI�b�Y;Oi]SV�\]1\>O�U�TyPXJnI�bSU.LNPXI�U�V	G5I�RSV�U3[�G,J�JS\,IBb1G,J&f
T&LNU`O�R�[	b�LNGKV�_UHT�G5I�G^O�U(I�OWh!�i]�]SV�\>GK[	bSU�O�k1GKO�UWTj\J�_U�JSU�I�PQ[8GKLX_\KV�PwI�bSYsO�a>I	G,kSR�O�U�G,V	[	btG,J1T
O�PXYqRSLNG,I�U�T}GKJSJSU�G,LNPXJS_zGKV�U;\]&I�PNY;PXm�G5I�PN\KJ}I�UW[	bSJSPQ�>RSUWO.G,J�T�GKV�U;V�UWO�I�V�PN[(I�UWT�I�\nV�U�GKO�\KJ�GKkSLXM
O�Y;GKLXL$TSG5I	GsO�U�I�OWho��Y;]SLXUWY;U�J>I�G,I�PN\KJ�OB\,e![(\J�[(UW]&I�R�GKL{[�LXR�O�I�UWV�PNJS_s\]&I�PNY;PXmWU.O�\Y;U.[(V�PwI�U�V�PX\J
e�RSJ�[(I�PN\KJ�OBG,J�TyG,V�UHIxM>]�PN[WG,LNLXMt[�\KY;]SR&I	G5I�PX\J�G,LNLXMtU(p&]1UWJ�O�PXuUKh
��bSU�[�\KJZuKUWV�_U�J>I L>f�Y;U�G,J�OqG,LN_K\KV�PXI�bSY G,J�T�PXI�O^�Bú8úàU��R�PXu5G,LNU�J>I�a0I�bSU6îD\KbS\JSU�J�JSU�IWa

b�GvuU8kgU�UWJnR�O�U�TjI�\j[(LNR�O�I�U�VoLQG,V�_KUDTSG,I�G;O�U�I�O3ÄX��ËKÅ5Ç�hc��bSUDV�U�GKO�\KJ�OdkgU�bSPNJ�TyI�b�U`]1\]SRSLQG,V�PwIxM
\,e$I�b�U L>f�Y;U�G,J�O�G,LN_K\V�PXI�b�YýG,V�UKÈ
�x�v����I�O;I�PXY;Ul[�\KY;]SLNU(p&PwIxM�PNO~Í;��5�L°=���ao�obSUWV�U:5ÉPNOsI�bSUzJZRSYqk1UWVj\,eD]�G,I�I�UWV�J1O�a�L�PNOsI�bSU

J>R�Y.kgU�V3\Ke�[�LXR�O�I�UWV�OWa{GKJ�TG=dPNO3I�bSUsJZRSYqk1UWV.\KedPXI�UWV�G,I�PN\KJ�OHI	G,|KUWJ�k>MlI�bSU�G,LN_K\KV�PXI�bSY
I�\t[�\KJZuKUWV�_UKhi��M>]�PN[WG,LNLXMa.LnGKJ�T#=!GKV�U3rSp&UWTnPNJ�GT&u5G,J�[�U.G,J�TlO�\sI�bSU;G,LN_K\KV�PXI�bSYùb�GKO
LXPNJSUWGKVdI�PNY^Uq[(\KY;]SLNU(p&PXIxMjPNJtI�bSU3O�PNm�U`\Ke�I�bSU3TSG5I	G;O�U�I.Ä Ìë5Ç�h

��Ë����I�O�O�]1GK[(UH[(\Y^]�LXU�pZPXIxMsPQO@Í;�%L��À5��(h0��I�V�UW�>RSPNV�UWO�GTST&PXI�PN\KJ�GKL�O�]�G[(U8I�\;OxI�\KV�UiI�bSUHT�G5I�G
Y;G,I�V�Pwp�h���I$PNO{]g\O�O�PNkSLNUcI�\HOxI�\KV�U0I�bSUdTSG5I	GiYsG5I�V�PXpHPNJ.GiO�UW[�\KJ�T�G,V�MBY;U�Y;\KV�MDG,J�T`G[�[(U�O�O
UWGK[	b�]�G5I�I�UWV�J�k�GO�U�Tt\J�JSUWUWT�h!�B\5��UWuKUWVWaI�bSPQOiO�[	bSU�Y;UDV�UW�>RSPNV�U�OdG^bZRS_UDG[�[�UWO�O�I�PXY;U
k1U�[�G,R1O�U�\,e&I�b�U�PXI�UWV�G,I�PNuKU�J1G5I�R�V�U�\,eSI�bSUdGKLX_\KV�PwI�bSYÉG,J�TqGKO$GB[(\J�O�UW�>RSU�J1[(U!]SV�\&[(U�O�O�PXJ�_
I�PNY^U`PNJ�[�V�U�GKO�UWOdU�JS\V�Y;\R�O�LNMKh

��Ì>����I{PQO�\V�T&UWV�f�PNJ�T&U�]gU�J1T&U�J>IWµve�\V$GB_KPNuKUWJ`PXJSPXI�PQG,L&O�U�U�T3O�U�I{\Ke�[(LNR�OxI�U�V0[(UWJI�U�V	O�avPXI{_U�JSUWV�G,I�UWO
I�bSU;O�GKY;U.]�GKV�I�PwI�PX\Jl\,e�I�bSU;TSG5I	GjPNV�V�UWO�]gUW[�I�PXuU.\Ke!I�bSU^\KV	T&UWV8PNJl�obSPQ[	bzI�bSU^]�G5I�I�U�V�J�O
G,V�U8]SV�UWO�U�J>I�UWTtI�\;I�b�U3G,LN_K\KV�PXI�bSY�h

�i\5�dU�uU�V�avI�bSUIL>f�Y;U�G,J�OcGKLX_\KV�PwI�bSY PQO!O�UWJ�O�PwI�PXuU�I�\`PNJSPwI�PNGKL�O�U�UWT;O�U�LNUW[(I�PN\KJsG,J�T^UWuKU�J;PNJ^I�bSU
kgUWO�IB[�GKO�UKa&PXIB[�GKJ�]�V�\&T&R�[�UD\KJSLNMjbZMZ]1UWV�O�]SbSUWV�PQ[�GKL�[(LNR�OxI�U�V	O�h
�iPNU�V	G,V	[	bSPN[WG,L!GKLX_\KV�PwI�bSYsO`G,V�UsY^\V�U;uU�V	O�G,I�PNLXUh~\dR&I3I�bSU�M}b�GvuKU^I�bSUse�\KLNLN\5�oPXJS_zTSPNO�GKTZf
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�(tEz;behLÞT�þaMwT|_o;beh=�qj g���wEx�acbed*fPgPh=iGjek*lLÅ�belTwTiGj gPm*|_f
acbed*fPgPh=iGjek*l ��je|_hnacwT|_o*beh��qj g�� �qo*tEs:h&acwT|_o*beh��qj g��
Å�belTwTiPj gGm*|
beh:tEr*h=i #�y Ô%$�� #�y Ô3�Ôq��|_h:tEk*f #�y&$�Ô('K� #�y Ô3�
  �*ù}��Å���Å #�y&$�Ô('K� #�y Ô3�
fGm*wTi gGh=f g�fPo3tEk*k*jek;l_o3tSgGm #�y&$*)T� #�y&$��
fGjek*lTbeh���bejek;û #�y&$ ) bewTl+$[� #�y&$ ) �
s=wT|_o*beh�gGh���bejek*û #�y&$*)[bewTl+$[� #�y&$*)T�

�x�v�y��bSU0I�PNY;U�[(\Y^]�LXU�pZPXIxMB\Ke>b�PXUWV�GKV�[	bSPQ[�GKL5G,_K_LX\Y;U�V	G5I�PNuKU0G,LN_K\V�PXI�b�Y;O�PQO�Í;�35 k LN\K_�5��0ÄX�K�5Ü�Ç�h
��I�PNO!]1\>O�O�PXk�LXU�I�\3\Kk&I	G,PNJsO�PNJS_KLNU(f�LNPXJS|^[(LNR�O�I�U�V	OcR�O�PNJS_.G,J�9lÒS��\Ke�I�bSUBT�G5I�G�aK�obSPQ[	bs[�GKJ
k1U3[�\KJ�O�I�V�R�[�I�UWT�PXJ#Í;�35HLN\K_ k 5���I�PNY;UDe�\KV�Ix�d\,f�T&PNY^UWJ�O�PX\J�G,L�TSG,I�G�Ä ÌN�5Ç�h

��Ë�y��bSUtO�]�GK[�Uj[(\KY;]SLNU(p&PXIxMl\KeoGK_K_LX\Y^UWV�G,I�PNuKU;G,LN_K\V�PXI�bSYsO`PQO2Í;�35 k �(hn��bSPNO.PNO.k1U�[�GKR�O�U
GtO�PXY;PNLNGKV�PXIxM�Y;G,I�V�Pwpn\Ke�O�PNm�U25"7�5�b�GOBI�\tkgUsOxI�\KV�UWT�hD��\�[(LNR�O�I�UWV8UWuKU�V�My]SPwp&UWL$PNJ�G
�
���07������yPXYsGK_KUKa$G,]S]�V�\vp&PNY;G,I�UWLXM�Ë����yY;U�_>G,kZM>I�UWOD\Ke�O�I�\V�GK_KU^��\RSLQT�kgUjV�UW�>RSPNV�U�T
��GKO�O�RSJSPNJS_qO�PXJ�_KLNU(f�]SV�U�[(PQO�PN\KJ�OxI�\KV	G,_KUB\,e{O�PXY;PNLNGKV�PXI�PNUWO	��h0��IoPQO�]g\O�O�PXkSLNU8I�\;[(\KY;]SRSI�U8I�bSU
U�J>I�V�PXU�OD\,e�I�b�PNO.Y;G,I�V�Pwp}k�GKO�UWT}\J}J�U�UWT�PNJ�O�I�U�GKT}\,eiO�I�\KV�PNJS_yI�bSUWY ��kSR&I3I�bSPNO.��\RSLQT
PXJ�[�V�U�GKO�UBI�bSU3G,LN_K\V�PXI�b�Yy¼ O�I�PNY;U3[(\KY;]SLNU(p&PXIxMlÄ¸Ü�Ç���h

�{GKkSLXUy�^LXPQOxI	OHI�bSU^I�PXY;UsG,J�T�O�]1GK[(U;[(\Y;]SLXU�p&PwI�PXU�O8\Ke�O�U�uKUWV�GKL{�dU�LNLXf�|ZJS\5�oJlGKLX_\KV�PwI�bSYsO�h
�iUWV�Ua°5lPQO�I�b�U`J>R�Y.kgU�Vo\,e$]�G5I�I�UWV�J�OdI�\;k1U3[�LXR�O�I�UWV�U�T�a>L�PNOdI�bSU`JZRSY.kgU�Vo\Ke$[�LXR�O�I�UWV�OWaSG,J1T=$PNOoI�bSU`JZRSYqk1UWVo\,e{PXI�UWV�G,I�PN\KJ�OWh
��]1\>O�O�PNkSLXU!O�\KLNR&I�PX\J8I�\�I�bSU�]SV�\kSLNU�Yæ\KeZ[�LXR1OxI�U�V�PXJS_oLQG,V�_KU0TSG,I�GoO�U(I�O��obSPXLNU!\JSLXM8YsG,V�_KPNJ�G,LNLXM

O�GK[(V�PXr1[(PNJS_3I�bSU`uKUWV�O�G5I�PXLNPXIxM^\Ke$[�LXR�O�I�UWV�OdPQOdI�\^PXY;]SLNU�Y;UWJIiY;\V�UHU(áj[(PNU�J>Iou5G,V�PNGKJ>I�O�\,e$[�LXR1Oxf
I�UWV�PNJS_nG,LN_K\V�PXI�b�Y;OWh;�¤bZMZkSV�PNT}G,]�]SV�\>GK[	b��dGO8R1O�U�TlPNJ�Äw�vÆÜ�Ç�a��obSUWV�UsG�O�U�I`\,e�V�U�e�U�V�U�J�[�U
]g\KPNJI	O�PQO�[	b�\O�U�JjGKO�PXJ;I�bSUILZf�Y;UWGKJ�O�GKLX_\KV�PwI�bSY¤GKJ�TsU�GK[	bs\,e�I�bSUBV�U�YsG,PNJSPNJS_.TSG,I�G`]g\KPNJ>I�O
PQOsGKO�O�PN_KJSU�T�I�\�\JSU�\V;Y^\V�UyV�U(e�U�V�U�J1[(Uy]1\PXJ>I�O;\Vs[(LNR�OxI�U�V	O�h�9nPXJ�PXYsG,LiO�]�GKJSJSPNJS_lI�V�UWUWO
�39�Ò&�i�BGKV�U.\Kk&I	G,PNJSUWT�e�\V8U�GK[	bn_V�\RS]n\,e!]g\KPNJ>I�OHO�UW]�G,V	G5I�U�LNMKhB��bSU�O�U�9lÒ&�oOHG,V�U.Y;U�V�_KU�T
I�\qe�\KV�YàG,JyG,]S]�V�\vp&PNY;G,I�U8_KLN\Kk�GKL�9lÒS�DhS��bSPNO�GK]S]SV�\GK[	b�[(\KY;]SRSI�UWO�O�PXY;PNLNGKV�PXI�PNUWOdkgU(Ix�dU�UWJ
\KJ�LXM�Gne�V	GK[(I�PN\KJ~\Ke8G,LNLd]1\>O�O�PXk�LXU�]�G,PNV�Oq\,ei]g\KPNJ>I�OWh���I^��GKOqO�bS\5�oJ~I�b�G,IqI�bSU�JZRSYqk1UWVq\Ke
O�PXY;PNLNGKV�PXI�PNUWOq[(\KY;]SRSI�UWT�e�\KVt���Sa ���N��]1G5I�I�U�V�J�O3R1O�PNJS_nI�bSPNO^G,]�]SV�\>GK[	b}PNO.I�b�U�O�G,Y;UtGKO`I�bSU
I�\KI�GKL�JZRSY.kgU�VH\,ec]�GKPXV	Oi\Kec]1\PXJ>I�O8PNJlGj[(\LXLNUW[(I�PN\KJn\Ke!ËSa �N���;]g\KPNJ>I�OWh|goU(e�UWV�UWJ�[(U�Äw�5Ü�Ç$[�\KJ&f
I�GKPXJ1OHGKJlG,LN_K\V�PXI�b�YùI�b�G5I`[�GKJl[(\Y;]SR&I�U;G,J}G,]S]�V�\vp&PNY;G,I�U 9�Ò&�ÛPNJÀÍ;��5DLN\K_�5��oI�PXY;UKh3�
O�[	bSU�Y;U^I�\n_U�JSUWV�G,I�U;G,J�G,]S]�V�\vp&PNY;G,I�U;T&U�J1T&V�\_KV	G,Y PNJ�[(V�U�Y;UWJI	G,LNLXMlPXJ"Í;��5DLN\K_�5��8I�PXY;U
��GKO$]SV�UWO�U�J>I�U�T3PNJyÄ Ëa�Ì5Ç�a��ob�PXLNU`Äw��ëKë5Ç&]SV�\K]g\O�UWO$G,J^G,LN_K\V�PXI�bSYÉI�\HO�]gU�UWTqRS]qI�bSU���Ò�èHFB�c�{�
[(LNR�O�I�UWV�PNJS_sG,LN_K\V�PXI�bSY�h!� O�I�R1T&Mt\Ke{I�bSU.G,]�]SV�\vp&PNYsG5I�UDO�PXJS_LXU�f�LNPNJS|5G,_KU`[�LXR�O�I�UWViG,J�GKLXM&O�PNO�\Ke
LQG,V�_KU`TSG5I	GsO�U�I�OB�dGO�V�UW]1\V�I�UWTyPXJ~Ä ÆKË5Ç�hd��JyI�b�G,IB�d\KV�|ga1G,JnG,]S]�V�\vp&PNY;G,I�U�9lÒ&�÷��GKOoR1O�U�T
I�\^e�\V�Y¾O�PNJS_KLNU(f�LNPXJS|�[(LNR�OxI�U�V	Od\,ecG^T�G5I�G;O�U(Ii\Ke0O�PXmWUDÍN�Sa ���N�Sh
��bSU�U�Y;U�V�_KPNJS_�T&PQO�[�PX]�LXPNJSU�\,esTSG,I�G�Y;PXJ�PXJS_ ��T&PQO�[�R�O�O�UWTÉGOzG,JÉG,]S]�LXPQ[�G,I�PN\KJÉPXJ ÒZU�[�f

I�PN\KJ�êSh Í>�ob1GKOHO�]SR�V�V�UWTyI�bSU^TSU�uKUWLX\]SY;U�J>IB\Ke!JSU�� GKLX_\KV�PwI�bSYsO�e�\KVD[(LNR�O�I�UWV�PNJS_tLQG,V�_KU3T�G5I�G
O�U(I�OWhq���d\�G,LN_K\KV�PXI�bSYsO8\,e�J�\,I�UsGKV�U.I�bSUt�X}���gi�BúHÒ}G,LN_K\KV�PXI�bSY T&UWuKUWLX\]1U�TzkZMzúi_nG,J1T
�BGKJ�ÄX��Í1�(Ç!G,J1TzI�bSU�\��*gi�d�»G,LN_K\V�PXI�b�Y ]SV�\]1\>O�U�TzkZM-,gb�GKJS_�¢(¥D 5�X·�Ä Ë��Ë5Ç�hs�X}��|gB�Bú8Ò
����LNR�O�I�UWV�PNJS_�}{G,V�_KU!�B]S]SLNPN[WG5I�PN\KJ1O�k�GO�U�T`\KJ2gi�Bú8T&\KY ÒZU�G,V	[	b1��PQT&U�J>I�PXr�U�O$[WG,J�TSPNTSG,I�U�[�LXR1Oxf
I�UWVB[(UWJ>I�V�\KPQTSOdI�bSV�\KR�_KbnG,J�GKLXM&O�PNO�\Ke$V�U�]gUWG,I�U�T�V	G,J1T&\KYýO�G,Y;]SLNUWOoe�V�\YàI�b�U3\KV�PX_PXJ1G,L�TSG5I	GSh\dUW[WG,R�O�U�\KeiI�b�UyR1O�Uy\,eHV�GKJ�T&\KYÿO�G,Y;]SLNPNJS_�acI�bSUyI�PNY;U�[�\KY;]SLNU(p&PXIxM�PNO�Í;��5��qe�\VsGl]�G,I�f
I�UWV�J�O�U(I3\Ke�5�U�LNU�Y;U�J>I�OWht��bSU�\d�*gi�d�»G,LN_K\V�PXI�bSY �3\�G,LQG,J�[�UWT���I�UWV�G,I�PNuKU�goUWTSR�[(PNJS_zG,J1T
��LNR�OxI�U�V�PXJ�_>�$OxI�\KV�UWOcO�RSY;YsG,V�M`PXJ&e�\V�YsG,I�PN\KJ;G,kg\KR&I�[WG,J�T&PQTSG,I�Uo[(LNR�O�I�U�V	O0PNJ;GDT&MZJ�GKY;PN[�I�V�U�U
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g��MwE��beh�p~h=b[r*j pqjer*h?tEk*rs=wTk*�qd;h:i�tEbelTwTiGj gPm*|V�$ fGjek*lTbeh���bejek;û o g��MwE��beh�p~h=b
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��bSUlG,LN_K\V�PXI�b�Y;OtT&PNO�[(R1O�O�UWT�G,kg\5uKUn�d\KV�|�\J�LNGKV�_UzTSG5I	G~O�U�I�OWa��obSU�V�UzPXItPNOt]1\>O�O�PNkSLXU
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I�b�U`U(p&PNO�I�PNJS_j[�LXR�O�I�UWV�OoO�PN_KJSPXr1[�GKJ>I�LNMKh!�ÉbSPN_Kb�LNU�uKUWL�T&UWO�[(V�PN]&I�PN\KJ�\,ecGqIxMZ]SPN[WG,L�PNJ�[�V�UWY^UWJ>I�G,L
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®b©�¸2©3¹ º�¯�¬Z`±�´»¨8§~©3¨�ª>�±�¯�¼»«
�x�v�y�BO�O�PN_KJ�I�bSUDr1V�O�IiTSG5I	GqPXI�UWYàI�\jG^[�LXR1OxI�U�V�h
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�x�v�y��bSUiLNUWGKTSU�V![(LNR�O�I�UWV�PNJS_.GKLX_\KV�PwI�bSYýÄ ëËvÇ1PNO!I�bSUBO�PNY^]�LXU�OxIdPXJ;I�U�V�Y;O!\,e�I�PNY;UB[(\Y^]�LXU�pZPXIxM
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O�PXmWUWTyI�b�UqG,]�]SV�\]SV�PNG,I�U3O�U�LNUW[�I�PX\Jz\,e0e�U�G5I�R�V�U�OBG5IHUWG[	bn]SPwp&UWL�V	G5I�b�U�ViI�b�G,JzI�bSU^[(LNR�OxI�U�V�PXJ�_
Y;U(I�bS\&T&\KLN\K_MKacG,J�T�]�V�\]1\>O�U�T}I�bSU�R�O�U�\,eoPNY;GK_KUj]�LNGKJSU�[�\>\V�TSPXJ�G,I�U�Oj��O�]�G5I�PNGKL�PNJ&e�\V�YsG5f
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I�PN\KJg�oGKOiGTST&PXI�PN\KJ�GKL�e�UWG,I�RSV�UWOoI�\skgU3U�Y;]SLN\5MKU�T�PNJn[(LNR�O�I�U�V�PNJS_,f�k�GKO�UWTyO�U�_KY;UWJI	G5I�PX\J�h���bSU
_K\>G,L&\Ke�[�LXR�O�I�UWV�PNJS_`��GKO$I�\`\Kk&I	G,PNJ;G`O�UW�>RSUWJ�[(U�\KegbZMZ]1UWV�UWLXLNPN]�O�\PNT�G,LS[(LNR�O�I�UWV�O!O�I�GKV�I�PXJ�_H�oPXI�b
[(LNR�O�I�UWVB[(UWJI�U�V	O�]1\>O�PXI�PN\KJ�UWTyG5IiYsG5p&PNY.RSY¾T&U�J�O�PXIxMtLN\Z[WG5I�PX\J�O�PXJyI�bSU`]�G5I�I�UWV�JnO�]�GK[�UKaSG,J1T
_KV�\5�oPNJS_�[�LXR�O�I�UWV�O;GKk1\R&IqI�bSUWO�Un[(UWJI�U�V	O^RSJ>I�PNLiGML k I�UWO�I;e�\KVs_K\Z\&T&JSU�O�Oq\,e8rSIs�dGO^u>PN\,f
LQG5I�U�T�hc�÷uvGKV�PNU(IxM;\Ke�e�UWG,I�RSV�UWOd�dU�V�U8T&PQO�[�R�O�O�U�TtG,J1TtG,]�]SLXPNUWTjI�\^k1\KI�by_KV	GvM&O�[WG,LNUiG,J�T�[(\KLN\KV
PNY;GK_KUWV�Mh
�iJ�G,_K_LX\Y;U�V	G5I�PNuKU�[(LNR�OxI�U�V�PXJ�_}GKLX_\KV�PwI�bSY �dGO;G,]S]SLNPNUWT�PXJÉÄw�5Ü��,ÇdI�\lI�bSUn]SV�\KkSLNU�Y \Ke

RSJ�O�RS]gU�V�uZPNO�UWT}LNUWG,V�JSPNJS_�\,eo[(LNR�O�I�U�V	OD\,e3Õ	ÑW¢FN�Õ(§�¢�¨�¥H´v¢	Õ�¥�Ñ,¦	Ð8e�\VDIx��\�PNYsG,_KUsY;\&T&UWLNODI�b�G5I
[(\V�V�UWO�]g\KJ�T8I�\8PXYsGK_KU�O�U�_Y^UWJ>I�OWh{��bSU�r�V�O�I�PNYsG,_KU�Y;\ZTSU�L>PNO�]1\LXMZJS\Y^PQG,Le�\KV�I�bSU�\Kk�O�U�V�uKU�T
PNY;GK_KU�Y^U�GKO�RSV�U�Y;U�J>I�OWµ5I�bSUdGO�O�RSY;]&I�PX\J.bSUWV�U�PNO{I�b1G5I0I�bSUdPNY;GK_KU�PNO0GH[(\KLNLNUW[�I�PX\J.\Ke1O�UWuKUWV�GKL
GKT5îx\KPNJSPXJ�_i_KV	G,]Sb`O�RSV�e�GK[(U�O�a�UWG[	b`Go]1\LXMZJS\Y;PNGKL,e�RSJ�[(I�PN\KJ3\KeZI�bSU�PXYsG,_Uc]SLQG,JSU�[�\Z\KV	T&PXJ1G5I�U�O�a
�obSPQ[	b^GKV�UdO�GKY;]SLXU�T.\J3I�bSU�V�GOxI�U�V0_KV�PNT3I�\H]SV�\ZTSR�[(UdI�b�Ud\k�O�U�V�uKUWT3PXYsG,_UKh$��bSUoG,LN_K\KV�PXI�bSY
]SV�\&[(U�U�TSOikZMy\Kk&I	G,PNJSPNJS_juKU�[�I�\KV	Oo\,e�[�\>U�áj[(PNU�J>I�OB\,e!LNUWGKO�I�f�O��R1G,V�UWOdrSI	OiI�\sI�bSU^TSG5I	GsPNJP�
T&PQO�îx\PXJ>I;PXYsGK_KUt�oPNJ�T&\5�iOWh��iJ�G,__KLN\KY;U�V	G5I�PXuUj[(LNR�OxI�U�V�PXJ�_�G,LN_K\V�PXI�b�Y Y;UWV�_UWOy��G5I;UWG[	b
O�I�U�]g�dI�bSU3Ix��\s[(LNR�O�I�UWV�Oo�ob�PN[	bnMZPNU�LQTyG;Y;PNJSPNY.RSY¾_KLN\Kk�GKL�kgU(Ix�dU�U�JSf�[�LXR�O�I�UWV�9zG,b1G,LQG,JS\kSPNO
T&PQOxI	G,J�[�UKh}��bSUyO�G,Y;Use�V	G,Y;UW��\V�|}�dGO.GK]S]SLNPXU�T�I�\}O�UW_KY;U�J>I�G,I�PN\KJ�\KeiI�U�p>I�RSV�UWT�PNYsG,_KU�O�a
kSR&IBe�\KVBO�R�[	bnPNY;GK_KU�OdI�bSU3]g\KLNMZJS\KY;PQG,L�Y;\&T&UWL���GKOoPNJ�G,]�]SV�\]SV�PNG,I�U`G,J�T�G;]�GKV�GKY;U(I�UWV�PNm�U�T9zGKV�|\5u�gBG,J�T&\Yù�$PNU�LQT�Y;\&T&UWL��dGOoGKO�O�RSY;U�TtPNJ�O�I�UWGT�hgoU(e�UWV�UWJ�[(U�Äw��ÅKê5ÇHT&UWO�[(V�PXkgUWOjI�bSU�G,]�]SLXPQ[�G,I�PN\KJ�\Ke`I�bSU�]SV�PNJ�[�PX]SLNUWO�\,e`JSU�Ix��\V�|�Ý�\5�¾I�\
RSJ�O�RS]gU�V�uZPNO�UWT~[�LNGO�O�PXr1[�G,I�PN\KJ�a$MZPXUWLNT&PNJS_}GnJS\5uKUWL�bSPNU�V	G,V	[	bSPQ[�GKL�G,LN_K\V�PXI�bSY e�\KV;[(LNR�O�I�UWV�PNJS_�h
��JnUWO�O�U�J�[�UKa&I�bSU`I�U�[	bSJSPQ�>RSU3uZPXUW�iO�I�b�U3RSJSLQG,kgU�LNUWT�]�G,I�I�U�V�J�OBGOoJS\&T&UWOiPXJzG;_V�GK]Sb�aS�obSUWV�U
I�b�Uy�dU�PN_Kb>Is\,eDG,J�UWT&_U���§�·�¢W·Na�PXI�Oj[WG,]�G[(PXIxMS�3PQOsGlY;U�GKO�RSV�Uy\,eDO�PNY;PXLQG,V�PXIxM�k1U�Ix��UWU�J�I�bSU
[(\V�V�UWO�]g\KJ�T&PNJS_}JS\&T&UWOWh¹��LNR�OxI�U�V	OsG,V�U�PQT&UWJI�Pwr1UWT�kZM�V�U�Y;\5uZPXJS_}UWTS_KUWO^e�V�\KYÿI�bSUn_V�GK]Sb
I�\�]SV�\&T&R�[(U}[(\JSJSUW[(I�U�T¿T&PQO�îx\PXJ>InO�RSk�_KV	G,]Sb�OWhð��JæPNY;GK_KU}O�UW_KY;U�J>I�G,I�PN\KJ�ao]�Pwp&U�LQOy�obSPQ[	b
G,V�U;Í,f�JSU�PN_KbZkg\KV	OB\V3ë5f�JSU�PN_KbZkg\KV	OHPXJ�I�bSUtPXYsG,_Uq]�LNGKJSUjO�b1G,V�UqU�T&_KU�ODPXJ}I�b�Uj[(\KJ1OxI�V�R�[(I�U�T
GKT5î�GK[(UWJ�[(M�_KV	G,]Sb�adG,J�T�I�bSUn��UWPX_b>I;\KeDG}_V�GK]Sb�U�T&_KU�PQO;k�GKO�UWT�\J�I�bSUzOxI�V�UWJS_,I�b�\,eHG
bZMZ]1\KI�bSU�O�PNm�U�T�PXYsG,_UjUWTS_KUtkgU(Ix�dU�UWJ�I�bSU�]SPXpZUWLNOqPNJ>u\KLNuKU�T���I�bSPQO;OxI�V�UWJS_,I�b�PNOq[�GKLN[�RSLNG,I�U�T
R�O�PXJ�_�O�PXY;]SLNU�T&UWV�PNu5G5I�PXuUzYsGKO�|ZO	��hð�iUWJ�[(UaoI�bSPQOyO�UW_KY;U�J>I�UWVt�d\KV�|&OjkZM�r1J�T&PNJS_�[�LX\>O�U�T
[(\J>I�\KR�V�OdPNJ�I�bSU`PNY;GK_KU`G,J1TtPQOokgUWO�IiLNGKk1UWLXU�TtU�T&_KU�f�k�GO�U�TtV	G5I�bSU�VdI�b�G,J�V�U�_KPN\KJSf�k�GO�U�T�h
��J¿Äw��ëKÅ5Ç�a�Ix�d\nJSU�R�V�GKL!JSU(Ix�d\KV�|&O`G,V�UsT&UWO�PX_JSUWT�I�\z]1UWV�e�\V�Y ]�G5I�I�UWV�J�[(LNR�O�I�UWV�PNJS_n�obSUWJ

[(\Y.kSPNJSU�T�hj�ðIx��\Kf�LQGvMKUWVBJSU�Ix��\V�|n\]1UWV�G,I�U�OD\KJ�G�YqRSLXI�PQT&PXY;UWJ�O�PN\KJ1G,L!bSPQO�I�\K_V�GKY \,e�I�bSU
TSG,I�G�I�\~PQT&U�J>I�PXe�MÉº ]SV�\KI�\KIxM>]gUWOW¼��ob�PN[	bæGKV�UlR�O�U�T�I�\�[(LQGKO�O�PXe�M�I�bSU}PXJ�]SR&I�]�G5I�I�U�V�J�OtPXJ>I�\
[(LNR�O�I�UWV�OWhi��bSUWO�U3]SV�\,I�\,IxMZ]gUWOBGKV�UDe�U�T�I�\tI�bSUq[(LQGKO�O�PXr1[�G,I�PN\KJnJSU�Ix��\V�|�a�GKJS\,I�bSU�VBIx��\Kf�LQGvMKUWV
JSU�Ix��\V�|q\K]gU�V	G5I�PNJS_`\JqI�bSUBb�PNO�I�\_KV	G,Y \KegI�bSUBPNJS]SRSIdTSG,I�GSakSR&I�I�V	G,PNJSUWTqI�\.b�GvuKUiT&PX��U�V�PXJS_
�dU�PN_Kb>I�Oqe�V�\KYâI�b�Uy]�V�\KI�\,IxMZ]gUyO�U�LNUW[(I�PN\KJ�JSU(Ix�d\KV�|�h~��J�k1\KI�b�JSU(Ix�d\KV�|&O�a0I�bSU�bSPNO�I�\_KV	G,Y
\,e�I�bSUjPNY;GK_KUsPQO3R�O�UWT}I�\z�dU�PN_Kb>I`I�bSUy[(\JI�V�PNkSR&I�PX\J�O`\Ke�]1G5I�I�U�V�J�O`JSUWPX_bZk1\V�PNJS_�I�b�Uj\KJSU
RSJ�TSU�V8[�\KJ�O�PQT&U�V	G5I�PX\J�I�\sI�b�U3LX\&[WG5I�PN\KJn\Kec]SV�\KI�\KIxM>]gUWOi\KVoI�bSU3RSLXI�PNYsG5I�U^[(LQGKO�O�PXr1[WG5I�PN\KJ�µ1GKO
O�R�[	b�a&PXIiPNO�LNPX|U�LNMsI�\;kgU`Y;\KV�U8V�\KkSR1OxIo�obSUWJ�[�\KY;]�GKV�U�TsI�\^I�UW[	bSJSPQ�>RSUWO��ob�PN[	bnGKO�O�RSY;UHGKJ
RSJ�TSU�V�LXMZPNJS_n]�G,V	G,Y;U�I�V�PN[^T&U�J1O�PXIxMze�RSJ1[�I�PN\KJ�e�\VDI�bSUt]�G5I�I�U�V�J�[(LQGKO�O�U�O�hj��b�PNO3GKV�[	b�PwI�UW[�I�RSV�U
��GKOdI�U�OxI�UWTy\KJy_KV	GvM>f�O�[�GKLXU8G,J�T�[(\LX\VoO�UW_KY;U�J>I�G,I�PN\KJ�]SV�\kSLNU�YsO�hgoU(e�UWV�UWJ�[(UyÄw���Kê5Ç0T&UWO�[(V�PNk1U�O8Gt]SV�\&[�UWO�Oie�\VBU(pZI�V�G[�I�PNJS_y[(LNR�OxI�U�V	O8O�UW�>RSUWJ>I�PQG,LNLXM�e�V�\Y¾I�bSU
PNJS]SR&I3]�G,I�I�U�V�J}O�U(I`kZMzPQT&U�J>I�PXe�MZPXJ�_nb>MZ]gU�V�U�LNLXPN]�O�\KPQTSG,L0V�U�_PX\J�Oq��k1\RSJ�T&U�T}k>MlLX\&[(Pc\Ke�[�\KJ&f
O�I�G,J>IA9zGKb�G,LQG,JS\kSPQO8T&PQO�I�G,J1[(U��H�ob�PN[	b�[(\JI	G,PNJ�G�O�]1U�[(PXr�UWTle�V�G[�I�PX\J�\Ke�I�b�U^R�J�[(LQGKO�O�PXr�U�T
]g\KPNJI	OdPXJtI�bSUDO�U�IWh!��bSUHU(pZI�V�G[�I�U�TsV�U�_KPN\KJ1O�G,V�U8[�\KY;]�GKV�U�TjG,_>G,PNJ�OxI�I�bSUDkgUWO�I�f�rSI�I�PXJS_^Y.R�Lwf
I�PNu5G,V�PNG,I�U`þDG,R�O�O�PNGKJ�T&UWJ�O�PXIxMsI�bSV�\RS_KbyG2îD\LXY;\_K\KV�\5u>f�Ò&Y^PNV�JS\5u`I�U�OxI�aSG,J�TtI�b�U8r�Io�>R�GKLXPXIxM
PQO3R�O�UWT~GO.G�r1_KRSV�Us\,eiY;U�V�PXI3e�\KV^O�UWLXU�[�I�PNJS_nI�bSUzº kgUWO�IW¼$V�UW_KPN\KJ�G5I.U�GK[	b�PXI�UWV�G,I�PN\KJ�hz��bSU
]SV�\&[(UWO�O![�\KJ>I�PNJZRSUWO�RSJ>I�PNLgG3O�I�\]S]SPNJS_.[�V�PXI�UWV�PN\KJ;PQO�O�G5I�PQO�r�UWT�hc��bSPQO!]�V�\&[(U�T&RSV�Uo�dGO�GK]S]SLNPXU�T
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I�\^I�bSU`]SV�\KkSLNU�YsOd\,e{I�bSV�UWO�bS\KLQTyO�UWLXU�[�I�PN\KJ�e�\KVoYqRSLXI�PXI�bSV�UWO�bS\KLQTyO�UW_KY;U�J>I�G,I�PN\KJ�\,e{PNJ>I�UWJ�O�PXIxM
PNY;GK_KUWV�MjGKJ�T�O�UW_KY;U�J>I�G,I�PN\KJ�\,e0V�GKJS_KUHPXYsGK_KU�V�MKh
��LXR�O�I�UWV�PNJS_nI�UW[	bSJ�PN�>RSU�O3b�GvuUjG,LQO�\nkgU�UWJ�O�R1[�[(U�O�O�e�RSLNLXM}R�O�UWT}e�\V3I�b�U�O�U�_KY;UWJI	G5I�PX\J}\Ke

V	G,JS_U.PNY;GK_KU�O�a��obSPQ[	b�GKV�U^Gt]g\K]SR�LNGKVHO�\KRSV	[(Uq\,e�PNJS]SRSI`T�G5I�Gte�\KV8I�b�V�UWU(f�T&PXY;UWJ�O�PN\KJ1G,L$\Kk&f
îxUW[(I�V�UW[(\_KJSPXI�PN\KJ;O�MZO�I�UWYsOBÄ ÅKë5Ç�h»gBG,JS_UiO�UWJ�O�\V�O$IxMZ]SPQ[�GKLXLNM.V�U(I�RSV�J^V	GKO�I�UWV!PNY;GK_KU�O0�oPwI�b;I�bSU
Y;UWGO�RSV�UWTyu5G,LNRSU3G,IBUWG[	by]�Pwp&U�L�k1UWPXJS_jI�bSU.[�\Z\KV	T&PXJ1G5I�U�O�\,e!GsÌKF LX\&[WG5I�PN\KJ�PNJzO�]1GK[(Uh�F8U(f
]gU�J�T&PNJS_^\KJ;I�bSUHO�U�J1O�\VW¼ O�[�\KJ&r�_RSV	G5I�PN\KJ�a,I�b�UWO�U8ÌKF¹]g\O�PwI�PX\J�O�[WG,JjkgUBR�J�T&U�V	O�I�\Z\&TjGKO!I�bSU
LN\Z[WG5I�PX\J�OH�obSU�V�UqV	GvM&OBUWY;U�V�_KPNJS_te�V�\KYäI�bSU;PXYsGK_KU;]SLQG,JSU^LX\&[WG5I�PN\KJ1O8PNJ}U�PXI�bSUWV3Gt]�GKV�GKLXLNU�L
kSRSJ1T&LXU`\ViG^]1UWV�O�]1U�[�I�PXuUD[�\KJSUDPNJ>I�U�V	O�UW[�I�I�bSU`\Kk&îxU�[�I	OoPXJ�e�V�\KJ>Ii\,e{I�bSU3O�U�J�O�\KV�h
��bSU�LX\&[�GKLKe�U�G5I�RSV�Uo[�LXR�O�I�UWV�PNJS_H[(\KJ1[(U�]SI0PQO$]�G,V�I�PQ[(R�LNGKV�LNM`G5I�I�V�G[�I�PXuU!e�\KV0V	G,JS_U�PNYsG,_KU�O�U�_,f

Y;U�J>I�G,I�PN\KJ~O�PXJ1[(Ul��RSJSLNPX|UtPNJI�U�J�O�PXIxM�Y;UWGO�R�V�UWY^UWJ>I�O	�HI�bSU�Y;UWGKO�RSV�U�Y;U�J>I	O3G5I.U�GK[	b�]SPXp&U�L
b�GvuU`I�bSU;O�G,Y;U3RSJSPXI�O;��LXUWJS_,I�b1��µ�I�bSPNOH�d\KRSLQTnYsG,|U� K£�_�ÑWÕBI�V�GKJ�Oxe�\V�YsG,I�PN\KJ�OB\KVBJ�\KV�Y;GKLwf
PNmWG5I�PX\J�OH\,e�I�bSU;PNY;GK_KUqe�UWG,I�RSV�UWODRSJ�JSUW[�UWO�O�GKV�M�PXe�I�bSU�PNV`_K\>G,L$PNOHI�\yPNY;]1\>O�U^UW�>R�GKL!O�[WG,LNPXJ�_
\KJjI�bS\>O�UBe�UWG5I�RSV�UWOWh$�B\5��UWuKU�V�aKV	G,J�_KUiPNYsG,_KU8O�UW_KY;U�J>I�UWV�O�\,e�I�U�J�GTSTjGTST&PXI�PN\KJ�GKL�Y;UWGO�RSV�U(f
Y;U�J>I�OoI�\^I�bSUDe�U�G5I�RSV�U`O�]�GK[�UKa&V�U�Y;\5uZPXJ�_.I�bSPNOBGKT&u5G,J>I	G,_KUh
��V�GKJS_KUdPNY;GK_KUiO�U�_Y^UWJ>I�G5I�PX\J^O�M&OxI�U�YðT&UWO�[(V�PXkgUWT^PNJnÄ ë>ÆvÇ�UWY^]�LX\5M&OcO��R1G,V�UWTqU�V�V�\V0[�LXR1Oxf

I�UWV�PNJS_�PNJ�G�O�PwpZf�T&PNY^UWJ�O�PX\J�G,L0e�U�G5I�R�V�UsO�]�GK[�U;GO`G�O�\RSV�[�U;\,eoG,J ö PNJSPwI�PNGKLNø�O�U�_Y^UWJ>I�G5I�PX\J�obSPQ[	b¿PQOjV�U(r�JSU�TÛ��IxMZ]SPQ[�GKLXLNM�k>M�Y;U�V�_KPNJS_~O�U�_KY;UWJI	O��sPXJ>I�\�I�bSU�\KR&I�]SR&I�O�UW_KY;U�J>I�G,I�PN\KJ�h
��bSUHI�U�[	bSJSPQ�>RSU8��GKOdUWJSb�G,J1[(UWT�PNJ�Ä êËvÇ�GKJ�TtR1O�U�TtPNJ�G^V�UW[(UWJ>I�O�M&OxI�U�YsG5I�PN[H[(\Y^]1G,V�PNO�\KJj\Ke
V	G,JS_U`PXYsG,_U.O�U�_KY;UWJI�U�V	O`Ä ëÅ5Ç�µgGOBO�R�[	b�a1PwIHPNOB]SV�\k�G,k�LXM�\KJSU3\KecI�bSU.LX\JS_KU�OxI�f�LNPXuUWTyV	G,JS_U
O�U�_KY;UWJI�U�V	Od�obSPN[	b�b�GO�]1UWV�e�\V�Y;U�Tt�dU�LNL�\KJnG^LNGKV�_U8u5GKV�PNU(IxMj\Ke{V	G,JS_U8PNYsG,_UWOWh
��bSPNODO�U�_Y^UWJ>I�U�VD�d\KV�|&OBGKO8e�\LXLN\5�iO�h3�dI`U�GK[	bz]SPXp&U�Li�3/M�ËTZ�iPNJlI�bSU^PXJS]�R&I3V�GKJS_KUqPXYsGK_KUKa

I�b�Uq[(\V�V�UWO�]g\KJ�T&PNJS_sÌKF Y;UWGKO�RSV�U�Y;U�J>IBPQOBTSU�JS\KI�UWT��3� !SR �PO !ÞR �RQ !SR ��ag�obSUWV�U`IxMZ]SPQ[�GKLXLNM6� !SR PNO
G`LNPXJ�UWG,V�e�RSJ�[(I�PN\KJj\KebTy��I�bSUH[(\KLNRSY;JsJZRSY.kgU�V��!GKJ�TSO�!SRBPNO�G3LNPXJ�UWG,V!e�RSJ�[�I�PX\Jj\,e,/���I�bSUBV�\5�
JZRSY.kgU�V���h!��L�76LjJSUWPX_bZk1\V�bS\Z\&Ts\Ked��/O�ËT>��PQO�R�O�U�TsI�\qU�OxI�PXYsG5I�UHI�bSU`ÌKFÉO�RSV�e�GK[(UHJS\V�YsG,L´ !ÞRC�¤��5�T!SR �F5�U!SR �F5�V!SR ��G,Iq��/O�%TZ�(a&IxMZ]SPN[WG,LNLXM�kZMjr�J�TSPXJS_jI�bSU`LNUWGOxI�f�O��>R�G,V�UWOd]SLQG,J�GKV�rSIiI�\;I�bSU
ÌKFÉ]g\KPNJ>I�O�PNJtI�bSU`JSUWPX_b>kg\KV�bS\Z\&T�h0��bSUHe�UWG5I�RSV�UHuUW[(I�\KV�e�\KV�I�bSUD]SPXpZUWL�G5I3��/O�ËT>��PQOdI�bSU`O�PwpZf
T&PNY;U�J�O�PX\J�G,L{Y;UWGKO�RSV�U�Y;U�J>Iq�3��!SRN�PON!ÞR��RQ�!SR��F5�T !SR �F5 U!SR �F5�V!SR �(agGKJ�TzGj[WG,J�T&PQTSG,I�U.O�U�_Y^UWJ>I�G5I�PX\J
PQO!e�\RSJ�TskZMs[(LNR�O�I�U�V�PNJS_`I�b�UWO�Uie�UWG,I�RSV�UBuUW[(I�\KV	OWh{�S\V�]�V�G[�I�PQ[�GKL�V�UWGO�\J�O�aKJS\,IdU�uKUWV�M^]SPXp&U�L�¼ O
e�UWG,I�RSV�UouKU�[�I�\KV!PQOcR�O�UWT;PNJ;I�bSU8[(LNR�OxI�U�V�PXJ�_`]SV�\&[�UWT&RSV�UKµKIxMZ]SPN[WG,LNLXM��
�N���8e�UWG,I�RSV�UiuKU�[�I�\KV	OcG,V�U
[	bS\>O�UWJ�kZMtO�RSk�O�G,Y;]SLNPXJ�_�h
��bSUq�X}�ÃHÒ&�oØUg÷G,LN_K\V�PXI�bSY Ä Å>ÆvÇ���GKOdR�O�UWT�I�\s\k&I�GKPXJ�O�UW_KY;U�J>IoLQG,kgU�LQO�e�\KVoU�GK[	by]SPwp&UWL�h

�X}�ÃHÒ&�oØUg�PQO�GKJ`U�JSb�GKJ�[(UWY;U�J>I�\,eZI�bSU�L>f�Y;UWG,J1O�G,LN_K\V�PXI�bSY�µ�PwI$b�GKO�I�bSU�GKkSPNLXPXIxMBI�\oPNTSU�J>I�PXe�M
O�U�uKUWV�GKLg[�LXR1OxI�U�V�PXJS_>O�\Ke$G^TSG5I	GqO�U(I�a&UWG[	bj�oPwI�byG;T&PX��U�V�U�J>IdJZRSYqk1UWV�\,e$[�LXR1OxI�U�V	O�hc�i\K�gYsGKJ
G,J1T"G>G,PNJ�G,LQO�\�U�pZ]gU�V�PNY^UWJ>I�UWT��oPXI�b�\KI�bSUWV.[(LNR�O�I�UWV�PNJS_yI�U�[	bSJSPQ�R�UWOt��¢W·¸©>·Nac[(\Y^]�LXU�I�U(f�LNPXJS|�a
O�PXJS_LXU�f�LNPNJS|�a>_V�GK]Sb&f�I�bSUW\KV�U(I�PN[Ka>GKJ�Tj\KI�bSUWV�O��>R�G,V�UWTtU�V�V�\V�GKLX_\KV�PwI�bSYsO���G,J�Tje�\KRSJ1T��X}»Ã8Ò>f
�oØUg¿I�\;]SV�\5uZPNT&U8I�b�UHkgUWO�Ii[(\Y.kSPNJ�G5I�PX\Jt\Ke{]gU�V�e�\KV�Y;GKJ�[(UDG,J1TtGK[W[(RSV	GK[�MKh0�iJ�GKTSTSPwI�PX\J�G,L
GKTSuvGKJ>I�G,_U`\,e��X}�ÃHÒ&�oØUgÉPQOoI�b�G5IHPwI8]SV�\&T&R1[(UWO8GjO�UW�>RSU�J1[(U3\Ke0\R&I�]�R&IH[�LXR�O�I�UWV�PNJS_>O3�x§�·�¢�·Na
G.Ë5f�[�LXR�O�I�UWV�O�\KLNR&I�PN\KJsR�]jI�b�V�\RS_KbjGAÆXW�Y T f�[�LXR1OxI�U�V�O�\LXR&I�PX\Js�obSU�V�U|ÆZW�Y T PNOdO�]gUW[�Pwr1UWTskZMI�b�U8R�O�U�VoGKJ�TjPQO�IxM>]�PN[WG,LNLXMjËa�.\KV�O�\Z��µZUWG[	b�[�LXR�O�I�UWV�PNJS_qPXJtI�bSPQOoO�U��>RSU�J�[�UBMZPNU�LQTSO�Gq[�LXR�O�I�UWV�f
PNJS_sOxI	G5I�PQO�I�PQ[B�obSPQ[	b�[(\KYqkSPNJSUWOdkgU(Ix�dU�U�JSf�[�LXR�O�I�UWVoO�UW]�G,V	G5I�PX\JtG,J�T��oPXI�bSPNJ&f�[(LNR�OxI�U�ViO�[�G,I�I�UWVWh
��bSUD[(LNR�O�I�U�V�PNJS_.I�b�G5I�\K]SI�PNY^PNm�U�O�I�bSPQOoOxI	G5I�PNO�I�PQ[BPQO�[	bS\O�U�J�GKO�I�bSUDkgUWO�Id\JSUKhcØ�G[	bj]SPXp&U�L�PNJ
I�b�UsV�GKJS_KU^PXYsGK_KU^PNO`GO�O�PX_JSUWTzI�bSUjO�U�_Y;U�J>IHLQG,kgU�L�\,e�I�bSUsJSU�G,V�UWO�ID[�LXR�O�I�UWV3[(UWJI�U�V�h^��b�PNO
Y;PXJ�PXYqRSYùT&PQO�I�G,J1[(UD[(LQGKO�O�PXr1[�G,I�PN\KJyOxI�U�]yPNO�JS\KIo_KR�GKV�GKJI�U�U�T;I�\;]SV�\&T&R�[(U`O�U�_Y^UWJ>I�Od�obSPQ[	b
G,V�Ui[(\JSJSU�[�I�U�TsPNJ;I�bSU8PXYsG,_Ui]SLQG,JSUµKI�bSU�V�U(e�\V�UaG3[�\KJSJ�UW[�I�UWTs[�\KY;]1\JSU�J>I	O!LQG,kgU�LNPXJS_^G,LN_K\Kf
V�PwI�bSY¶G,LNLX\&[�G,I�U�O!JSUW�¿LNGKk1UWLNO�e�\KVdT&PQO�îx\PXJ>I�V�U�_PX\J�OcI�b�G5I��dU�V�Ui]SLQGK[(U�TsPNJsI�bSUDO�G,Y;UB[(LNR�O�I�UWVWh
ÒZRSk1O�U��R�U�J>I8\]1UWV�G,I�PN\KJ�OBPXJ�[�LXR1T&UqO�RSV�e�GK[(U.IxMZ]1U.I�UWO�I�OWa�Y;U�V�_KPNJS_j\,e�GTvî�GK[�U�J>I8]1G5I�[	b�UWOiR1Oxf
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ä(jel*�MÔ~öq�þ¶�tEk*lTh�je|�tElThVfGh=lT|_h=k~g�tSgPjewTk�d*fPjek*l�s=bed*fPgPh=iGjek*l*� y%t~���� �k*o*dqgVi�tEk;lTh�je|�tElTh~� yKzB���0�Xd*iPx%tEs=h
k*wTiP|�tEbef�x%wTi�fPh:beh=s�gPh:rúje|�tElTh�o*j �qh=bef��ýyKs����8 �k*j gPjutEb�fPh=lT|_h:k~gGtSgGjewTk¯yPÞ:ó§s=bed*f gGh=i�fGwTbedqgGjewTkB�LiPh=gPd*iPk*h=rúz~�
acØ�à}�X��ô�¶	d;fGjek*l�Þ:øTøTø0fGj �X��r*je|_h=k*fPjewTk3tEb�fGtE|_o*beh=f�xKiGwT| gPm*h8je|�tElTh8tEfVt�o3tSg gGh=iPk¯fPh�g��	y%r3���Rä(jek3tEb
fGh=lT|_h=k~g�tSgPjewTk§y%÷�fGh=lT|_h=kXgPf��co*iPwqr;d*s=h:r�zX��oBwTfPgPo*iGwXs=h=fGfGjek;l*�

PNJS_^G3I�U�OxIde�\KV�I�bSUD]SV�UWO�U�J1[(UB\Ke�[(V�UWGO�U8\KV{îxRSY;]tUWTS_KUWOdkgU(Ix�dU�UWJtGKTvî�G[(UWJIoO�U�_KY;UWJI	O�aZG,J1T
O�RSV�e�G[(UD]�GKV�GKY^U�I�UWVdU�OxI�PXYsG,I�PN\KJ�h
�{PN_KR�V�U.Ë>Ü.O�bS\5�iOdI�bSPNOB]SV�\Z[�UWO�O�PNJS_;G,]S]�LXPNUWTyI�\jG;V�GKJS_KUHPXYsGK_KUKhdÞcG,V�ID��G��\Ke{I�bSU`r�_RSV�U

O�bS\5�iO$I�bSUBPXJS]�R&I�V	G,JS_U�PNYsG,_KUµK]�GKV�IB��k1�cO�bS\5�iO$I�b�UBT&PQOxI�V�PNkSR&I�PX\J^\Ke�O�RSV�e�GK[�UoJS\KV�YsG,LQO�h{��J
]�GKV�Io��[���a,I�bSU�PXJ�PwI�PNGKLZO�U�_Y;U�J>I�G,I�PN\KJ.V�U(I�RSV�JSUWT.k>Mq�X}»Ã8Ò&�oØ�g�GKJ�T3Y;\&T&PXr�UWT.I�\D_R�G,V	G,J>I�UWU
[(\JSJSU�[�I�U�TzO�U�_KY;UWJI	OiPQO8O�bS\5�oJ�hHÞcG,V�I.��T��8O�bS\5�iOoI�bSU3r�J1G,L0O�UW_KY;U�J>I�G,I�PN\KJn]SV�\&T&R�[�UWTnkZM
Y;U�V�_KPNJS_8GTvî�GK[�U�J>I0]�G5I	[	bSUWO{�obSPQ[	bqT&\HJS\,I0b�GvuU�GHO�PN_KJSPXr1[WG,J>I$[�V�U�GKO�U�UWTS_KU�kgU(Ix�dU�UWJ3I�bSU�Y�h
��bSU�r�J1G,LB[�LXR�O�I�UWV�O;V�UWGO�\J�G,k�LXM�V�U�]SV�UWO�U�J>IsT&PQOxI�PXJ�[(I�O�RSV�e�G[(U�O;]SV�U�O�UWJ>I;PNJ�I�bSPQOj[�\KY;]SLNU(p
\KkSîxUW[�I�h
��bSU�GKJ�G,LNM&O�PQO`\,eoI�U(pZI�R�V�U�T�PXYsGK_KUWO.b�GKO.k1UWU�J~\KeiPXJ>I�U�V�UWO�I.I�\lV�U�O�U�G,V	[	bSU�V	OHe�\KV;O�UWuKUWV�GKL

MKU�G,V	O�h��{U(pZI�R�V�UnO�U�_KY;UWJI	G5I�PX\J�I�UW[	bSJSPQ�>RSUWO;b1GvuKU�k1UWU�J�T&UWuKU�LN\K]gUWT�R�O�PXJ�_~G�u5GKV�PNU(IxM~\Ke
I�U�pZI�RSV�UtY;\&T&U�LQO^G,J�T�PNYsG,_Uj\K]gU�V	G5I�PX\J�O�hl��J¹ÄX��Í>Ë5Ç�a{I�U�pZI�RSV�U�PNYsG,_UtO�UW_KY;U�J>I	G5I�PN\KJ���GKO
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(a) (b)

ä(jel*�5ÔT÷;�þ��h��XgGd;iGh�je|�tElTh�fGh=lT|_h=k~g�tSgPjewTk�iGh=fGd*b gPf���yDt~���}ä3wTd*i ��s=butEfGf�gPh��qgPd*iPhL|_wTf�tEjesT��yKzB���}ä3wTd*i ��s=bed*fPgPh=i
fGwTbedqgGjewTko*iGwXr*d*s=h=rVz~�VacØ�à��q��ôc¶I��j gPm�o*j �qh=b[s=wqwTiPr*jek3tSgPh:f�jek*s=bed*r*h=rVjek�gPm*hnx%h:tSgPd*iGhnfPh=g:�

GKT�T&V�U�O�O�UWT�kZM�Y;\&T&U�LNPXJ�_lI�bSUtPNYsG,_KUyGKO^GzbSPNU�V	G,V	[	bZMl\KeiIx��\P9zG,V�|K\5u8giG,J1T&\KY �$PXUWLNT�O�a
\KkSI�G,PNJSPNJS_8O�\KY;UdO�PNY;]SLXU�O�I�G5I�PNO�I�PQ[�O�e�V�\KYÛUWG[	b3PNY;GK_KU�kSLX\&[	|HI�\Be�\KV�Y Goe�U�G5I�R�V�U�uKUW[(I�\VWa5G,J1T
[(LNR�O�I�UWV�PNJS_�I�bSU�O�U;kSLN\&[	|ZOHR�O�PNJS_yGte�RSmWm�M�Æzf�Y;UWGKJ�OH[(LNR�OxI�U�V�PXJ�_�Y;U(I�bS\&T�h;��bSUs[(LNR�OxI�U�V�PXJ�_
]SV�\&[(UWTSRSV�U8bSU�V�UHPNO�Y;\ZTSPwr�U�TjI�\Bîx\PXJ>I�LXMsU�OxI�PXYsG5I�UBI�bSUHJ>R�Y.kgU�V�\,e{[�LXR1OxI�U�V	O�GO��dU�LNL�GKO�I�bSU
e�RSmWm�MtY;UWY.kgU�V	O�bSPN]y\,e0UWGK[	b�e�UWG,I�RSV�UDuKU�[�I�\VdI�\;I�b�U`uvGKV�PN\KR1Od[�LXR1OxI�U�V	O�h
��O�M&OxI�U�YÉe�\KV0O�U�_KY;UWJI�PXJ�_iI�U�pZI�RSV�U�PNYsG,_KU�O���GKO$T&U�O�[�V�PNk1U�T`PNJ�Ä ÅKê5Ç�µvI�b�U�V�UKaKþDG,kg\KV{r�LXI�UWV�O

�dU�V�UoR�O�U�T^I�\3\k&I�GKPXJsG3O�U(I�\,e�Ë,ëD\V�PNU�J>I�G,I�PN\KJ&f�GKJ�TsO�[�G,LNU(f�O�U�LNUW[�I�PXuUde�UWG5I�RSV�UWOcI�b�G5Id[	b�G,V	GK[(f
I�UWV�PNm�UBI�bSU8I�U�pZI�RSV�UBPNJjI�bSUBJSUWPX_bZk1\V�bS\Z\&Ts\Ke�UWGK[	bs]�Pwp&U�L�h!��bSU�O�UDË,ëDe�U�G5I�R�V�U�O�GKV�UiV�UWTSR�[(U�T
I�\�GyO�YsG,LNLNU�VHJ>R�Y.kgU�VHI�bSV�\KR�_KblGte�UWG,I�RSV�U^O�U�LNUW[(I�PN\KJz]�V�\&[(U�T&RSV�UKa�G,J1TnI�b�U^V�UWO�RSLXI�PNJS_je�U�G5f
I�R�V�U�O�G,V�Ui]SV�U�]�V�\&[(U�O�O�UWT;GKJ�T^I�bSUWJ�[�LXR�O�I�UWV�U�T;R�O�PXJS_3I�bSU`�X}�Ã8ÒS�oØUg�]SV�\K_V�GKY�h{�iJtPXJ�TSU(p
O�I�G5I�PNO�I�PQ[DÄ Í>ê5ÇSPQO0R�O�UWTqI�\`O�U�LNUW[�I0I�bSUok1U�OxI�[�LXR1OxI�U�V�PXJS_1h 9zPXJSPNY.R�Y¤T&PQOxI	G,J�[�Uo[(LQGKO�O�PXr1[�G,I�PN\KJqPNO
R�O�UWTqI�\`LQG,kgU�L�UWGK[	b^\,egI�b�Ui\KV�PX_PXJ1G,LZPXYsGK_KU�]SPXpZUWLNOWhc��bSPQO0I�U�[	bSJSPQ�R�Uo�dGO$I�UWO�I�U�T^\KJsO�UWuKUWV�GKL
I�U�pZI�RSV�UDY^\>O�GKPN[WO�PNJ�[�LXR�TSPXJS_^I�bSUDJ�G5I�RSV�GKL�\�V�\&TSG5I�mBI�U(pZI�R�V�U�OdGKJ�TyO�MZJ>I�bSU�I�PQ[HPXYsG,_UWOWh$�$PN_,f
RSV�U.Ë,ë1��G�dO�bS\5�iOoG,JyPNJS]SR&IiI�U(pZI�R�V�U`Y;\O�G,PQ[D[(\J�O�PQO�I�PNJS_;\,e$e�\KRSVo\Ke{I�bSU3]g\K]SRSLQG,V�\dV�\&TSG5I�m
I�U�pZI�RSV�UWO�Ä ËKËvÇ�h�ÞcGKV�I���k1�^O�bS\5�iO3I�bSUnO�UW_KY;U�J>I	G5I�PN\KJ�]SV�\ZTSR�[(U�T~�obSUWJ~I�b�UnþDGKk1\V^r�LwI�U�V
e�UWG,I�RSV�UWO;GKV�U�G,RS_Y;U�J>I�U�T~I�\�[�\KJ>I�GKPXJ�O�]1G5I�PQG,L�PNJ&e�\KV�YsG5I�PX\J÷��]SPwp&UWLi[(\Z\KV	T&PNJ�G5I�UWO	��h���b�PNO
þDG,kg\KVDr1LwI�U�V`k�GO�U�TzI�UW[	bSJSPQ�>RSUsb�GOD]SV�\5uU�J�uKU�V�Mn]g\5��UWV�e�RSL!GKJ�T�b�GKODkgU�UWJ}U�pZI�U�J1T&UWT�I�\
I�b�UDGKR&I�\YsG5I�PQ[DO�UW_KY;U�J>I	G5I�PN\KJ�\,e{I�U(pZIoPNJyT&\&[�RSY;U�J>I�O`Ä Å>ÜvÇ�G,J�T�O�UW_KY;U�J>I�G,I�PN\KJ�\,e{\k&îxUW[(I�O
PNJ�[�\KY;]SLNU(ptk1GK[	|Z_KV�\KRSJ1TSO8ÄX�
�>ËvÇ�h
��LXR�O�I�UWV�PNJS_l[WG,J~kgUtR1O�U�T~GKOqGn]SV�U�]SV�\&[(UWO�O�PXJS_zO�I�GK_KUsI�\lPQT&U�J>I�Pwe�M�]�G,I�I�UWV�J�[(LQGKO�O�U�ODe�\KV

O�RSk�O�UW�>RSU�J>I;O�RS]gU�V�uZPNO�UWT�[(LQGKO�O�PXr1[�G,I�PN\KJ�hÀgoU(e�UWV�UWJ�[(U�O�ÄX�Wë>Ë&µi�vË5ÍKÇdT&U�O�[�V�PNk1UyGz]�GKV�I�PwI�PX\J�G,L
[(LNR�O�I�UWV�PNJS_nG,LN_K\V�PXI�bSY G,J�T�G�YsG,JZR�GKLcLNGKk1UWLXPNJS_�I�U�[	bSJSPQ�>RSU;I�\nPQT&U�J>I�Pwe�M}YsG5I�UWV�PQG,L![�LNGO�O�UWO
��¢�·¸©>·Na[(UWV�UWkSV�\O�]SPXJ1G,L,Ý1RSPNT�a,�obSPXI�U�YsG5I�I�U�V�a,OxI�V�PQG5I�UWT.Y.R�O�[(LNUKavI�RSY;\KV���PNJ.V�U�_PNO�I�UWV�U�T`PXYsGK_KUWO
\,eiGnbZRSYsGKJ~bSUWGT�\Kk&I	G,PNJSUWT�G,I3r�uUtT&PX�gUWV�UWJI^YsG,_KJ�U(I�PQ[;V�UWO�\KJ�GKJ�[(UsPNYsG,_KPNJS_l[	b1G,JSJSUWLNO
��MZPNU�LQT&PNJS_tG^r�uU(f�T&PXY;UWJ�O�PN\KJ1G,L�e�UWG,I�RSV�U3uUW[�I�\KViG,IBUWG[	b�]SPXp&U�L���ho�ÛJZRSYqk1UWVi\,e![(LNR�O�I�UWV�PNJS_O
�dU�V�Ui\Kk&I	G,PNJSUWTsGKJ�Tj[�\KY.k�PXJSU�T;�oPwI�btT&\Y;GKPXJt|>J�\5�oLXU�T&_KU3��b>R�Y;GKJjU(p&]gU�V�I�PQO�Uv�0I�\3PNTSU�J>I�PXe�M
I�b�UiT&Pw��U�V�U�J>I�[�LNGO�O�UWOWh{F8UW[�PNO�PX\JqV�RSLNUWO$e�\V!O�RS]gU�V�uZPNO�UWT^[(LQGKO�O�Pwr1[WG5I�PX\Jq�dU�V�U�k1GKO�UWTq\KJ^I�bSU�O�U
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(a) (b)

ä(jel*�5ÔTó;� õVd;b gGjefPo,h=s�gPi�tEbZõVh=r*jes:tEb� �|�tElThL�qh=lT|_h:k~gGtSgGjewTk6��y%t~����Å fGjek*lTbeh�s�m3tEk;k*h=b�wEx�gPm*hLjek;o*d;gnje|�tElThT�
yKzB����óS��s=bed*f gGh=i�fGh=lT|_h=kXgGtSgGjewTk5�

(a)
[

(b)

ä(jel*��¾Tø;�þØ6Å}ñ��}�qÅ�� je|�tElThfPh=lT|_h:k~gGtSgGjewTk6�¯y%t~����ù�iGjelTjek3tEb�je|�tElTh�y sò ôM�XÅnÿSôcà�¶�  õVÅ{?�ôcÿT�;tSgPgPh=bej gP�
z*jeberB����y%z3���cacbed*fPgPh=iGh=r�fPs:h=k*hT�
\KkSI�G,PNJSU�Ty[�LNGO�O�UWOWh��$PN_KRSV�U.Ë,Å1��G�dO�bS\5�iO�\KJ�U3[	b�G,JSJ�U�L�\Ke0GKJyPNJS]SRSIBY.RSLXI�PQO�]1U�[�I�V	G,L{PXYsGK_KUKµ
]�GKV�I3��kg��O�bS\5�iOdI�bSU3Å5f�[(LNR�O�I�UWVdV�UWO�RSLXIWh
��bSU2L>f�Y;UWG,J1OBG,LN_K\V�PXI�b�Yý��GKOiGK]S]SLNPXU�TyI�\jI�bSU.O�U�_Y^UWJ>I�G5I�PX\J�\,eU}��8úBFDÒ&�c�ÉPNY;GK_KUWV�M

PNJÉÄX�vÜKÆvÇ�h���JSPwI�PNGKLB[(LNR�O�I�UWVt[(UWJI�U�V	O;��UWV�Un[	bS\>O�UWJ�PNJ>I�UWV�G[�I�PNuKUWLXM�kZM�GlI�V�GKPXJ�UWT�\K]gU�V	G5I�\KV�a
G,J1T�[(\KV�V�UWO�]1\J�TzI�\zLQG,J�TZf�R�O�Uj[(LQGKO�O�U�O`O�R1[	b~GKO`RSV�k�GKJ~G,V�UWGKOWa�O�\KPNL8��uKU�_U(I	G5I�PN\KJSf�e�V�U�Uv�8GKV�f
UWGO�a�e�\KV�UWO�IWa1_KV	GKO�O�LQG,J�T�a�G,J�Tz�dG,I�U�V�ho�$PX_RSV�UqÌ�����G��O�bS\5�iO�I�bSU.PNJS]SR&IHPXYsGK_KU3V�U�J�TSU�V�UWTnGKO
_KV	GvM&O�[WG,LNUKµ>]�G,V�I3��k1��O�bS\5�iOdI�bSU`V�U�O�R�LwIo\,e$I�b�U3[(LNR�OxI�U�V�PXJ�_^]�V�\&[(U�T&RSV�UKh
êShN�Kh Ì�ÄgÔ&ÙqÙs 5¦�ÚK·i��J.I�bSPNO�O�U�[�I�PN\KJ�a5I�bSUiGK]S]SLNPN[WG5I�PX\Jq\Keg[(LNR�O�I�UWV�PNJS_DY;U(I�b�\ZTS\KLN\K_KM3I�\DPXY^f

G,_UoO�UW_KY;U�J>I�G,I�PN\KJq]SV�\kSLNU�YsO0b�GKO0kgU�UWJ;Y^\KI�PNu5G5I�U�TqGKJ�T;O�R�V�uU�MKU�T�h���bSUob�PNO�I�\V�PQ[�GKL>V�UW[�\KV	T
O�bS\5�iO0I�b1G5I�[�LXR�O�I�UWV�PNJS_`PQO�G`]g\5�dU�V�e�RSL&I�\Z\LSe�\KV�\Kk&I	G,PNJSPXJ�_.[(LQGKO�O�PXr1[WG5I�PN\KJ1O0\,e�PXYsGK_KUo]SPXp&U�LQO�h
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Y;UWGO�RSV�U�Y;UWJI	O3��e�U�G5I�RSV�U�O��iG,J�TnT&PNY;U�J�O�PN\KJ�GKLXPXIxM�\Ke0I�bSU`e�U�G5I�RSV�U.uKUW[(I�\V.�x§�·�¢�·Na�O�b�\KRSLQT�I�bSU
e�UWG,I�RSV�UBuUW[(I�\KVd[(\JI	G,PNJjPNJI�U�J�O�PXI�PNUWOWa>]�Pwp&U�L�]g\O�PwI�PX\J�OWaY;\&T&U�L�]�GKV�GKY;U(I�UWV�OWa,r1LwI�U�V�\KR&I�]SR&I	O�a
¢�¥�Õ�ãv��a&G3Y;UWGO�R�V�Ui\Ke�O�PNY;PXLQG,V�PXIxMq�obSPQ[	bjPQO�GK]S]SV�\K]SV�PQG5I�Uie�\KV!I�bSUDO�UWLXU�[�I�U�T;e�UWG,I�RSV�UWOdG,J1T^I�bSU
G,]�]SLXPQ[�G,I�PN\KJ�T&\Y;GKPXJ�a�I�bSUjPQT&U�J>I�PXr1[WG5I�PN\KJ�\KeoGn[�LXR1OxI�U�V�PXJS_zGKLX_\KV�PwI�bSY�a�I�bSUjT&U�uU�LN\K]SY;UWJI
\,eHOxI�V�G,I�U�_PXU�O`e�\V.e�U�G5I�R�V�UyG,J�T�TSG5I	GzV�UWT&R�[(I�PN\KJæ��I�\�GvuK\PNT}I�bSU ö [(RSV	O�Uj\,e8TSPXY;U�J1O�PN\KJ�GKLwfPXIxMZø^G,J1TsI�b�UH[�\KY;]SR&I	G5I�PN\KJ1G,L�kSRSV	T&U�J�\,e0[(LQGKO�O�PXe�MZPXJS_qLNGKV�_UBJZRSYqk1UWV�O�\,e$]�G5I�I�U�V�J�OdG,J�TgÊv\KV
e�UWG,I�RSV�UWO	��acGKJ�T}I�bSUtPNT&UWJ>I�PXr1[�G,I�PN\KJ�\,eoJSU�[(U�O�O�G,V�Mz]SV�U(fDG,J�T�]g\O�I�f�]SV�\Z[�UWO�O�PNJS_yI�U�[	bSJSPQ�>RSUWO
��¢�·¸©>·Na&PXYsG,_UiO�Y;\Z\,I�bSPNJS_.G,J1T;Y^PNJSPNY.RSY¶T&PQO�I�G,J1[(Ui[(LQGKO�O�Pwr1[WG5I�PX\J1��h0��bSUiR�O�Ui\Ke�[(LNR�OxI�U�V�PXJ�_
e�\KV�O�U�_KY;UWJI	G5I�PX\JtTSG5I�UWO�k�GK[	|^I�\.I�bSUq��ÅKêN�KO�GKJ�TjJ�U���u5G,V�PNG,I�PN\KJ�Od[(\J>I�PNJ>R�UiI�\^U�Y;UWV�_UBPNJ
I�b�U`LXPXI�UWV�G,I�RSV�UKh���b�GKLXLNU�JS_UWOdI�\;I�bSU`Y;\KV�UDO�R�[W[(U�O�O�e�RSL�R�O�UD\,ec[(LNR�O�I�U�V�PNJS_;PXJ�[�LXR1T&UDI�bSU`b�PX_b
[(\Y;]SR&I�G,I�PN\KJ�GKL�[(\Y;]SLXU�p&PwIxMq\,e�YsG,JZMq[�LXR�O�I�UWV�PNJS_3GKLX_\KV�PwI�bSYsO!G,J�TqI�bSU�PNV�PNJ�[(\V�]g\KV	G5I�PX\Jq\Ke
O�I�V�\KJS_iGO�O�RSY;]&I�PN\KJ1O!��\Ke�I�U�J`YqRSLXI�PNuvGKV�PQG5I�U�þDG,R1O�O�PNGKJ1��G,kg\KRSI�I�bSU�Y.RSLXI�PQT&PNY^UWJ�O�PX\J�G,L>O�b�GK]1U
\,e0[(LNR�O�I�U�V	O�I�\;kgU`\Kk&I	G,PNJSUWT�hc��bSU`GKkSPXLNPXIxMj\,e$JSU��÷[(LNR�OxI�U�V�PXJ�_q]SV�\&[(U�T&RSV�UWO�I�\;b�GKJ�T&LNUD[�\KJ&f
[(UW]&I�O8G,J�TnO�U�YsGKJI�PN[WOiPNJl[(LQGKO�O�Pwr1[WG5I�PX\J}��PXJlGTST&PXI�PN\KJnI�\jJZRSY;U�V�PN[WG,L�Y;U�GKO�RSV�UWY;U�J>I�O	���oPNLXL
kgU`PXY;]g\KV�I�G,J>I�e�\KVi[�U�V�I�GKPXJ�G,]S]�LXPQ[�G,I�PN\KJ�O`ÄX�WÌ>Ë&µ��WÌÅ5Ç�h

èZ# À `�ØP\�<q1~9�)6-3H�E}23),AD)31~9=<BA�A�<q1XU,4(-,+ 9S+ U(-
êSh¸Ë&hN�K]i¡3e�¢�Õ�¥�8¢	Õ�Ñ�©K¨�§�¥�§�Ñ5¨g·B��bSUDR�O�UH\Ke$[�LXR�O�I�UWV�PNJS_^I�\;_V�\RS]tuZPNU��iO�\,e0ÌKFÉ\k&îxUW[(I�O�e�\KV

I�b�U^]�RSV�]g\O�UWOH\Ke�\Kk&îxU�[�IDV�U�[(\_KJSPXI�PN\KJ�PXJ�V�GKJS_KU;TSG5I	Gt��GKOHT&U�O�[�V�PNk1U�TlPNJ�Ä ÍÌ,Ç�hq��bSU^I�U�V�Y
´�§�¢K^~V�U(e�UWV�OoI�\�GjV�GKJS_KU`PNYsG,_KU.\,e!G,JzR�JS\&[�[(LNR�T&U�T�\Kk&îxU�[�IH\Kk&I	G,PNJSUWTye�V�\KYäG,JZM�G,V�kSPwI�V�GKV�M
uZPXUW�o]1\PXJ>I�h~��bSUyO�M&OxI�U�YâRSJ�TSU�Vs[(\J�O�PQT&UWV�G,I�PN\KJ~UWY^]�LX\5MUWT~G�´W§�¢�^gÏSÑ,§�¨�¥;£K¢�ÏS¢�¨g£¢(¨1¥D��\KV
uZPXUW��f�[�U�J>I�UWV�U�T���G,]�]SV�\>GK[	byI�\jI�bSUq\Kk&îxU�[�IBV�UW[�\K_KJ�PwI�PX\Jy]�V�\kSLXUWY�µ�UWG[	bn\Kk&îxU�[�IiI�\jkgU.V�UW[�f
\K_JSPNm�UWT���GKOdV�UW]SV�UWO�U�J>I�U�TtPNJyI�U�V�YsO�\,ecG^LXPNkSV	G,V�Ms\,e0V�GKJS_KUHPXYsGK_KUWOd\Ke{I�b�G5Ii\k&îxUW[(IWh
��bSU�V�U3G,V�U`YsG,JZMt]g\O�O�PNkSLNU`uZPXUW�iOo\,e!GsÌKF \Kk&îxU�[�IBGKJ�T�\KJSU`_\GKL�\,e$I�b�G,IB�d\KV�|j�dGO�I�\

GvuK\PNTjY;G,I�[	bSPNJS_^G,JtR�JS|ZJS\5�oJjPNJS]SR&IouZPXUW�æG,_>G,PNJ�O�I�UWG[	bjPNY;GK_KUH\,e�U�GK[	bj\k&îxUW[(IWhc�É[(\Yqf
Y;\KJ�I�bSUWY;UsPXJ}I�b�Us\Kk&îxU�[�I`V�U�[(\_KJSPXI�PN\KJ�LXPXI�UWV�G,I�RSV�U;PNO;§�¨�£K¢�×K§�¨Z©,a{�obSU�V�U�PNJ�I�bSUsRSJ�|>J�\5�oJ
uZPXUW��PQO!R1O�U�T^I�\3O�U�LNUW[�I�G.O�RSk1O�U�I!\,e�uZPXUW�iOc\,e�G`O�RSk�O�U(I!\,e�I�bSUi\KkSîxUW[�I	OcPNJ;I�bSUBT�G5I�GKk�GKO�Ude�\KV
e�RSV�I�bSUWV`[(\KY;]�GKV�PQO�\KJ�agG,J�TlV�U�îxUW[�I	O8GKLXL0\KI�bSUWV8uZPNU��iO8\,e�\k&îxUW[(I�OWh3è8J�U.\,e�I�bSU;G,]S]�V�\>GK[	bSU�O
I�\�PNJ�T&U�pZPNJS_�U�Y;]SLN\5M&OHI�bSUsJ�\,I�PN\KJ}\,eH´W§�¢�^ Õ��X vÐ	Ð�¢�Ð�µcGyuZPXUW�¤[(LQGKO�ODPQOHI�bSUjO�U(I`\,eo�>R�G,LNPXI�G5f
I�PNuKUWLXM�O�PXY;PNLNGKViuZPXUW�iOo\,e!G,J�\k&îxUW[(IWh���J�I�b�G,IB�d\KV�|gaSI�bSU3uZPNU��É[(LQGKO�O�U�Oo�dU�V�U`PNT&UWJ>I�PXr�UWT�kZM
[(LNR�O�I�UWV�PNJS_sG,J�TtI�b�U`V�U�OxIo\,e$I�b�PNOiO�RSk�O�UW[(I�PN\KJy\KR&I�LXPNJSU�O�I�bSUDI�UW[	bSJ�PN�>RSUh
è8k&îxUW[(I�uZPNU��iOd�dU�V�U8_V�\RS]1U�TjPNJ>I�\s[(LQGKO�O�U�O�k1GKO�UWTj\JtI�bSU`O�PNY;PXLQG,V�PXIxMs\,e$O�b�GK]1UDO�]gUW[(I�V	G,L

e�UWG,I�RSV�UWOWh�Ø�GK[	b�PXJ�]SR&IBPNYsG,_KUD\Ke0GKJy\k&îxUW[(IBuZPXUW��U�TtPNJnPQO�\LNG,I�PN\KJyM>PNU�LQTSOiG^e�U�G5I�RSV�U`uUW[(I�\KV
�obSPQ[	b�[	b1G,V	GK[�I�U�V�PXmWUWO.I�b�G,IjuZPXUW�`h���b�U�e�U�G5I�RSV�U�uUW[�I�\KVs[(\J>I�G,PNJ�OqI�b�U�r�V�O�I;I�UWJ�[�U�J>I�V	G,L
Y;\KY;U�J>I	O!\,e�G`JS\V�YsGKLXPNm�U�T^O�b�GK]1UiO�]1U�[�I�V�GKL1T&PQOxI�V�PNkSR&I�PX\J�a7^¤��F_g��a>\,e�G,Js\k&îxUW[(I!u>PNU��`hc��bSU
O�b�G,]gU.O�]1U�[�I�V�RSYä\,e!GKJz\Kk&îxU�[�IBuZPNU��ÉPQOi\KkSI�G,PNJSU�T�e�V�\YùPXI�OBV�GKJS_KUqTSG5I	GskZMy[�\KJ�O�I�V�R�[�I�PXJ�_
GybSPQOxI�\K_KV	G,Y \KeBÐ�_S 	ÏS¢t§�¨g£¢�×ju5G,LNRSUWOs���obSPN[	b�G,V�U^V�UWLNG,I�UWTlI�\nO�RSV�e�GK[(Us[�RSV�u5G,I�RSV�Uqu5GKLXRSU�O��
G,J1TnGK[�[�RSY.R�LNG,I�PNJS_tG,LNL�I�bSU3\k&îxUW[(IB]SPXpZUWLNOiI�b�G,IBe�GKLXL{PXJ>I�\�UWG[	byk�PXJ�h�\�MyJS\V�YsG,LNPNm�PNJS_^I�bSU
O�]1U�[�I�V�RSYð�oPwI�bjV�UWO�]1U�[�I!I�\`I�bSUiI�\,I	G,L1\Kk&îxU�[�I�GKV�U�GSa5I�bSU8O�[�GKLXU3��O�PNm�Uv�cT&PX�gUWV�UWJ�[(U�OcI�b1G5I�YsGvM
U(p&PQOxI8k1U�Ix��UWU�JzT&PX�gUWV�UWJ>IB\Kk&îxU�[�I	OiG,V�U`V�UWY;\5uKUWT�h���bSU`r1V�O�IBY;\KY;U�J>Ia`#�HPQOi[(\Y;]SR&I�U�TzGKO
I�b�U`��UWPX_bI�UWT�Y;UWG,Jy\,eb^¤~�c_1�(È

`#��� n Ì �c_1�Z^¤��F_g�q� �x���
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�;GKV�U`T&U�r�JSUWT�GO�È

` y � n Ì �c_ r `���� y ^¤~�F_g�q� ��ËK�

��bSUWJ�a�I�bSUse�UWG,I�RSV�U;uKU�[�I�\V`PNO.T&U�JS\KI�U�T}GO!f � �g`����P` k ��J
J�J
�P`#� ÿ ��a$�oPwI�b�I�bSUsV	G,JS_U^\Ke
UWG[	b�\Ke�I�bSUWO�U`Y;\KY;U�J>I�O�kgU�PNJS_zÄ r ���W�(Ç�h}�U(IihD��(`Í � �MÍ k ��J�J
J��OÍ + -�kgUoGB[(\LXLNUW[(I�PN\KJq\,eb5tÌF�\k&îxUW[(I�O$�obS\>O�U�u>PNU��iO0GKV�U�]SV�U�O�UWJ>I
PNJtI�bSU`Y;\ZTSU�L�TSG,I�G,k1GKO�UKa*jAkDhc��bSU�/�I�byu>PNU��æ\,e�I�bSU|TKI�by\Kk&îxU�[�I�a>Í !R PXJ�I�b�UDT�G5I�GKk�GKO�UHPNO
V�U�]SV�UWO�U�J>I�U�TtkZMmlgn !R �of !R%p a��ob�U�V�Uqn !R PNOiI�bSU3\k&îxUW[(IiLNGKk1UWL{GKJ�T�f !R PQOoI�b�U`e�UWG,I�RSV�U`uKU�[�I�\VWh
þHPNuKU�JjG.O�U�I�\,e�\k&îxUW[(I�V�U�]SV�UWO�U�J>I�G,I�PN\KJ�Or ! ��(�lgn ! � �of ! � p ��J�J
J��%lgn !W �of !W p -BI�b�G5I�TSUWO�[(V�PXkgUWO`åuZPNU��iOs\Ke8I�bSU�/�I�b�\Kk&îxU�[�I�a�I�bSUn_K\>G,LoPQO;I�\~TSU�V�PXuU�G}]�GKV�I�PwI�PX\J�\,eHI�bSUnuZPNU��iOWa�s ! �(`� !� �M� !k �
J�J
JK�M� !out ->hjØ�GK[	b�[(LNR�O�I�UWV`PXJ"s ! [(\J>I�G,PNJ�OHI�bS\O�U;u>PNU��iOD\Ke�I�bSU�/�I�b�\KkSîxUW[�I`I�b�G5Ib�GvuU.kgU�U�J�GTvîxR�T&_UWTlO�PNY^PNLQG,VDk�GKO�UWTl\KJlI�bSUsT&PQO�O�PNY^PNLQG,V�PwIxMnkgU(Ix�dU�UWJlI�bSUs[(\KV�V�UWO�]1\J�T&PNJS_
Y;\KY;U�J>IHe�UWG,I�RSV�UWOH\,e�I�bSU;O�b�G,]gUsO�]gUW[(I�V	Gj\,e�I�bSU;uZPNU��iOWh3��bSU;Y^U�GKO�RSV�U.\,e�T&PQO�O�PXY;PNLNGKV�PXIxMKa
kgU(Ix�dU�U�Jef !R GKJ�T�f !o a&PQOiT&U�r�JSU�TyGO

v��gf !R �Rf !o ��� � ÿn Õ p �:w f !R Õ r f !o ÕFx k � ��Ì�

êSh¸Ë&h¸Ë í �#ÔZÐ�¥�¢(¦�§�¨Z©yJ{§�¢K^0Ð�·i��T�G5I�GKk�GKO�U�[(\KJ>I	G,PNJSPXJ�_HÌ�a Ë����iV	G,J�_KUdPXYsG,_UWO$\,e$�
�HT&PX�gUWV�UWJI
O�[(RSLN]&I�U�T~\k&îxUW[(I�O3�oPXI�b�ÌË��nuZPXUW�iO.]gU�V^\Kk&îxU�[�I^PNOqR�O�UWT¿Ä ÍÌ,Ç�h}��bSUtV	G,JS_UjPNY;GK_KU�O`e�V�\KY
ÌË��n]g\O�O�PNkSLNUtuZPXUW�o]1\PXJ>I	Oy��T&U(I�U�V�Y;PXJSU�T~kZM}I�bSU�I�U�O�O�U�LNLQG5I�PN\KJ�\KeiI�b�U�uZPNU���f�O�]Sb�U�V�UjR�O�PXJS_
I�b�UlPQ[(\O�G,b�UWT&V�\KJ1�s\,e`I�b�Ul\KkSîxUW[�I	Ot�dU�V�UlO�MZJI�bSUWO�PNm�UWT�h¤�$PX_RSV�UlÌS�lO�bS\5�iO�G�O�RSk�O�U(I�\Ke
I�b�U}[�\KLNLXU�[�I�PN\KJæ\,e.uZPNU��iO�\,e^��\Kk�V�G�R�O�U�T�PNJ¿I�b�U�U�pZ]gU�V�PNY^UWJ>IWh¶��bSU�O�b�GK]1U�O�]gUW[(I�V�RSY
\,eHUWG[	b�uZPXUW�àPQOs[(\KY;]SRSI�UWT�G,J1T~I�bSU�J�PwI	O^e�UWG,I�RSV�U�uKUW[(I�\VqPQOsT&U(I�U�V�Y;PXJSU�T�h���b�UyuZPNU��iO
\,e8UWGK[	b�\k&îxUW[(I;GKV�U�[(LNR�OxI�U�V�UWT�k�GKO�UWT�\J�I�b�UyT&PQO�O�PNY;PXLQG,V�PwIxM�Y;UWGO�R�V�Uzv k1U�Ix��UWU�J�I�bSUWPXV
Y;\KY;U�J>I.uUW[(I�\KV	O`R�O�PNJS_�I�bSUy[(\Y^]�LXU�I�U(f�LNPXJS|�bSPNU�V	G,V	[	bSPN[WG,L![�LXR�O�I�UWV�PNJS_lO�[	bSUWY^UzÄ ÅÆ5Ç�hn��bSU
bSPNU�V	G,V	[	bSPQ[�G,LB_KV�\KRS]SPNJS_�\k&I�GKPXJSU�T��oPXI�bæÌ>Ëa��uZPNU��iOj\Ke`I�bSU���\KkSV	G�\k&îxUW[(I�PQOtO�bS\5�oJ¿PNJ
�$PX_RSV�U^Ì>Ë&h3��bSU;uZPXUW� _KV�\KR�]SPXJ�_tbSPNU�V	G,V	[	bSPNUWO8\,e!I�bSU;\,I�b�U�VDJSPNJSU;\Kk&îxU�[�I�ODGKV�U^O�PNY;PXLQG,VHI�\
I�b�U�T&U�J1T&V�\_KV	G,Y¿PNJ3�$PX_RSV�U0Ì>Ë&h���b�PNO{T&U�J�TSV�\_KV	G,Y¿PQO�[(RSI{G5I{GoTSPNO�O�PNY;PXLQG,V�PXIxMiLXUWuKUWL,\,eb�ShN�c\KV
LNUWO�O$I�\`\KkSI�G,PNJs[(\Y^]1GK[�I!GKJ�T^��UWLXLXf�O�U�]1G,V	G5I�U�T.[�LXR�O�I�UWV�OWh0��bSUi[(LNR�O�I�U�V�PNJS_O0\k&I�GKPXJSU�T.PNJ;I�b�PNO
YsG,JSJ�U�VBT&UWY;\KJ�O�I�V	G5I�UDI�b�G,IiI�bSU.u>PNU��iOi\,e0UWGK[	b�\k&îxUW[(Ioe�G,LNL�PNJI�\jO�UWuKUWV�GKL�T&PNO�I�PNJS_RSPNO�b�GKkSLXU
[(LNR�O�I�UWV�OWhH��b�Uq[(UWJ>I�V�\KPQTn\,e!U�GK[	bz\Ke!I�bSU�O�U^[(LNR�O�I�U�V	O8�dGOBT&U�I�U�V�Y;PXJ�UWTzkZMn[(\Y;]SR&I�PNJS_tI�bSU
Y;UWGKJl\,e�I�bSU;Y;\KY;U�J>IDuKU�[�I�\V�O8\,e�I�bSU^uZPXUW�iOBe�GKLXLNPNJS_�PNJ>I�\�I�bSUs[�LXR�O�I�UWVWh3F8\KV	G,P0G,J1TMG>G,PNJ
T&UWY^\J�O�I�V	G5I�U�TsI�b�G5I�I�b�PNOo[�LXR�O�I�UWV�PNJS_Kf�k�GO�U�TsuZPXUW�¿_KV�\KR�]SPXJ�_.]SV�\&[(UWTSRSV�U8e�GK[�PXLNPXI�G5I�UWOd\KkSîxUW[�I
YsG5I	[	bSPXJ�_sPXJ�I�U�V�Y;OB\,ec[(LQGKO�O�PXr1[WG5I�PN\KJnG[�[(R�V�G[(MtGKJ�T�I�bSU3JZRSYqk1UWVB\Ke$YsG5I	[	bSUWOBJSUW[�UWO�O�GKV�M
e�\KVy[(\V�V�UW[(It[(LQGKO�O�PXr1[�G,I�PN\KJ�\,e`I�UWO�I�uZPNU��iOWh¤è8k&îxUW[(I�uZPXUW�iOtGKV�Un_V�\RS]1U�T�PXJ>I�\�[(\Y^]1GK[�I
G,J1TsbS\KY;\_KU�J�U�\KR1O!uZPXUW�¿[(LNR�O�I�U�V	OWaKI�b>R1O�T&UWY;\KJ�O�I�V	G5I�PXJS_.I�bSU8]1\5�dU�V�\,e�I�bSU8[�LXR1OxI�U�V�f�k�GO�U�T
O�[	bSU�Y;UHe�\KVouZPNU��÷\KV�_G,J�PXm�G5I�PN\KJ�G,J�T�U(áj[(PNU�J>Ii\k&îxUW[(I�YsG,I�[	bSPNJS_�h
êSh¸Ë&h Ì í _S ,¦� KÕ�¥�¢(¦��B¢	Õ	Ñ�©K¨�§�¥�§�Ñ5¨�·8��LNR�OxI�U�V�PXJ�_H��GKO0UWY;]SLX\5MUWTqPXJnÄ ÌKÌ,Ç&I�\`PQT&U�J>I�PXe�My�X¢�×Z¢�Ù;¢(Ð

PNJ�b�GKJ�T&�oV�PwI�I�U�J~I�U(pZI^e�\KVqI�bSUy]SRSV�]g\O�UWOq\,ei�oV�PwI�U�V�f�PNJ�T&UW]1UWJ�T&U�J>I;b�G,J1T&�oV�PXI�PNJS_�V�U�[(\K_JSPXf
I�PN\KJ�h.��bSU;O�R�[W[(U�O�OH\,edGtb�GKJ�T&�oV�PwI�PXJ�_�V�UW[�\K_KJ�PwI�PX\JlO�M&O�I�UWY PNOHuZPwI	G,LNLXMzTSU�]gU�J�T&UWJ>ID\JlPXI�O
GK[W[(UW]&I�GKJ�[(U`kZMy]1\KI�U�J>I�PNGKL�R�O�U�V	O�hd½�V�PXI�U�V�f�T&U�]gU�J�TSU�J>I8O�MZO�I�UWYsOo]SV�\5u>PQT&U3G;bSPN_Kb�U�VBLNU�uU�L�\Ke
V�UW[(\_KJSPXI�PN\KJyGK[W[(RSV	GK[�MqI�b�G,J��oV�PwI�U�V�f�PNJ�T&UW]1UWJ�T&UWJIiO�M&OxI�U�YsO�a&k�R&IiV�U��>RSPXV�UDGqLQG,V�_KUHG,Y;\KR�JI
\,edI�V	G,PNJSPNJS_zTSG,I�GSh��¶�oV�PXI�UWV�f�PNJ�T&U�]gU�J1T&U�J>I.O�MZO�I�UWY�a{\J�I�bSUj\KI�bSUWV`b�G,J�T�a{YqR�OxI3kgUtGKkSLXU
I�\�V�U�[(\_KJSPNm�U3Gs�oPQT&UquvGKV�PNU(IxMy\,e!�oV�PXI�PNJS_tO�IxM>LNUWOBPXJl\KV	T&U�VBI�\�O�G5I�PNO�e�M�G,JnPNJ�T&PNu>PQT&R�GKL{R1O�UWVWh
�BO�I�b�UBu5G,V�PNGKkSPNLXPXIxMq\Ke�I�bSUH�oV�PwI�PXJS_qOxIxMZLNUWO�I�b�G,I�Y.R1OxIdk1UH[�G,]SI�RSV�UWTskZMsG3O�M&OxI�U�Y»PXJ1[(V�UWGKO�UKa
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PXIqkgUW[(\Y;UWOqY^\V�U�G,J�T�Y;\KV�U�TSPwáj[(R�LwIqI�\�TSPNO�[(V�PXY;PNJ�G5I�UjkgU(Ix�dU�U�J�T&Pw��U�V�U�J>I;[(LQGKO�O�U�O.T&RSU
I�\�I�b�U^GKY^\RSJ>I8\Ke�\5uKUWV�LQG,]�PNJzI�b�U.e�U�G5I�R�V�U;O�]1GK[(Uh`è8J�UqO�\KLNR&I�PN\KJlI�\jI�bSPQO8]�V�\kSLXUWYäPNO8I�\
O�U�]�GKV�G,I�U^I�bSU�TSG5I	Gye�V�\Y I�b�UWO�UjT&PNO�]�GKV�G,I�U;�oV�PXI�PNJS_zO�IxMZLXU�ODe�\KV3U�GK[	b�[(LQGKO�O`PNJI�\zT&PX�gUWV�UWJI
O�RSkg[�LNGO�O�UWOWa&|ZJS\5�oJ�GKO`�X¢�×Z¢(Ùs¢(Ð	h���bSUWO�U`LXU�p&U�Y;UWO�V�U�]SV�UWO�U�J>Io]g\KV�I�PN\KJ�O�\Ke{I�bSU3TSG5I	G;�obSPQ[	b
G,V�UjY;\KV�UtU�GKO�PXLNM�O�UW]�G,V	G5I�UWT}e�V�\KY I�bSU�TSG,I�Gn\Ke8[(LQGKO�O�U�O3\KI�bSUWV3I�b1G,J~I�b�G5IqI�\��obSPN[	b~I�bSU
LNU(p&U�Y;UDk1UWLX\JS_OWh
��J�I�bSPQO.O�M&OxI�U�Y�a{b1G,J�T&�oV�PXI�PNJS_zPQO.[�GK]&I�R�V�U�T�kZM�T&PN_KPXI�PNm�PNJS_�I�bSU������oOS�`]g\O�PwI�PX\J�\,edI�bSU

]gU�JæGKJ�T�I�b�U�O�I�G5I�Uz\,e`I�bSUl]gU�Jæ]1\PXJ>I}��RS]¿\V�T&\5�oJ1�jG5I�G�[(\KJ1OxI	G,J>ItO�GKY;]SLXPNJS_�V�G,I�UKh
�S\LXLN\5�oPNJS_HO�\KY;UdV�U�O�GKY;]SLXPNJS_1a,JS\KV�YsG,LNPXm�G5I�PX\J�a5G,J�T^O�Y;\Z\,I�bSPNJS_�a,U�GK[	b^OxI�V�\|KUd\,e�I�bSU�]1UWJ;PNO
V�U�]SV�UWO�U�J>I�U�T3GKO0G8u5G,V�PNGKkSLXU�f�LNU�J�_,I�b^OxI�V�PNJS_8\,e1]g\KPNJ>I�OWh$��Y;U(I�V�PQ[�k�GKO�UWT.\KJ.UWLNGOxI�PN[�I�U�Y;]SLQG5I�U
YsG5I	[	bSPXJ�_tG,J�TnTSM>J1G,Y;PN[3]SV�\_KV	G,Y;Y;PXJ�_^PQOBTSU(r�JSU�TyI�\tGKLXLN\5�¹I�bSU^T&PNO�I�GKJ�[(U.k1U�Ix��UWU�J�Ix�d\
O�I�V�\K|KU�O�I�\;k1U3[WG,LQ[(RSLQG5I�UWT�hÃBO�PXJS_.I�bSUDT&PQOxI	G,J�[�UWOd[�GKLN[�RSLNG,I�U�TsPXJtI�bSPQOdYsG,JSJSUWVWaZGq]SV�\vp&PNY;PwIxM^YsG5I�V�PXp;PQOd[(\KJ1OxI�V�R�[(I�U�T
e�\KVqUWG[	b�[�LNGO�O3\,eBT&PN_KPXI�O��x§�·�¢�·NaU�yI�bSV�\KR�_Kb~Å�(hzØ�G[	b}YsG,I�V�Pwp}Y^U�GKO�RSV�UWODI�bSUtPNJ>I�V	G5f�[(LQGKO�O
T&PQOxI	G,J�[�UWODe�\V.Gy]�G,V�I�PQ[(R�LNGKV3T&PX_PwI^[(LQGKO�O�htF8PN_KPXI�O`PNJ~G�]�G,V�I�PQ[(R�LNGKV3[(LQGKO�O`G,V�Uj[(LNR�OxI�U�V�UWT}PNJ
G,J�G5I�I�UWY^]SIsI�\�r�J�T�G�O�YsG,LNL�JZRSY.kgU�Vs\Ke8]SV�\,I�\,IxMZ]1U�O�h¿��LNR�OxI�U�V�PXJ�_�PQOsT&\KJ�UyR1O�PNJS_�I�bSU
�X}�ÃHÒ&�oØUg¹]SV�\K_V�GKY»TSUWO�[(V�PXkgUWT�G,kg\5uKU;Ä ÅÆvÇ�aZPXJ��obSPQ[	b�I�bSUDe�U�G5I�R�V�UDuKU�[�I�\KVde�\KViG;T&PN_KPXIoPNO
PXI�OI�â]SV�\vp&PNY;PwI�PXU�OoI�\jI�bSU^T&PX_PwI	OB\Ke0I�bSU^O�GKY^Uq[(LQGKO�O�h8�X}»Ã8Ò&�oØ�g G5I�I�U�Y;]&I	OiI�\j]SV�\&T&R�[(U
I�b�UHkgUWO�Ii[(LNR�O�I�U�V�PNJS_.e�\VoUWG[	btu5G,LNRSUH\,e Æ \5uKUWVdO�\KY;UHV�GKJS_KUaZ�obSU�V�UIÆ PQO�I�bSUDJZRSY.kgU�Vo\Ke
[(LNR�O�I�UWV�OHPNJI�\t�obSPQ[	b�I�bSU;TSG5I	GtPQO8I�\yk1U;]�GKV�I�PwI�PX\JSUWT�h3�BOHU(p&]gUW[�I�UWT�a�I�bSU^Y;UWG,J}O��>R�GKV�U�T
U�V�V�\KVq��9lÒ&Ød�8TSUW[(V�UWGO�U�OiY;\KJ�\,I�\JSPQ[�G,LNLNM�GO8Gte�RSJ�[(I�PN\KJ}\,e�Æ�h3��bSU ö \K]SI�PNY;GKLNøtu5G,LNRSUq\Keî PQOi[	bS\>O�UWJtkZMtPQT&UWJI�Pwe�MZPNJS_jG ö |ZJSUWUWøqPXJyI�b�U`]SLX\KIi\,eh9lÒ&ØÉ´5¢(¦	Ð�ÔZÐ�Æ�h½�bSU�J¹V�UW]SV�U�O�UWJ>I�PNJS_~G~[(LNR�O�I�UWV�\Ke.T&PX_PwI	OtkZM�G�O�PXJ�_KLNUz]SV�\,I�\KIxMZ]1UaoI�bSU�k1U�OxIy\KJ&f�LNPXJSU
V�UW[(\_KJSPXI�PN\KJtV�U�O�RSLXI�Od�dU�V�U8\k&I�GKPXJ�UWT�k>MsR1O�PNJS_qI�bSU3T&PN_KPXIdI�b�G,I�PQOo[(LN\O�UWO�IdI�\qI�b�G,Io[�LXR1OxI�U�V�¼ O
[(UWJ>I�U�V�h�ÃBO�PXJ�_;I�bSPQOiO�[	bSU�Y;UKaSG;[�\KV�V�U�[�I�V�U�[(\K_JSPXI�PN\KJtV	G5I�UD\,ecÅKÅSh ÌKÌ�{¤�dGOd\Kk&I	G,PNJSUWT�hèZ# ñþQ.-;W U[A�Á�);9S+ U(-jA�<~9TA + <~@3)6]
��J&e�\V�YsG5I�PX\JqV�U(I�V�PNU�u5GKL����*gB�0PQOc[(\J�[(UWV�J�UWTq�oPwI�bjG,R&I�\KYsG5I�PN[�O�I�\KV	G,_UdGKJ�T^V�U�I�V�PXUWu5G,LZ\,e�T&\&[�f
RSY;U�J>I	O`Äw�vÆ&�(Ç�hh9zG,JZM;RSJSPNuKUWV�O�PwIxMsLNPNkSV�GKV�PNUWO�R�O�U8�*g÷O�MZO�I�UWYsO!I�\^]�V�\5uZPQT&U8G[�[(U�O�O�I�\^kg\>\|&O�a
îx\KR�V�J�GKLNOWaKGKJ�T;\,I�bSU�V�TS\Z[�RSY;U�J>I�OWhh}�PNkSV�GKV�PNUWO0R1O�U�I�bSU|}�PNkSV	G,V�M3\,e{��\JS_KV�UWO�O!��LNGO�O�Pwrg[�G5I�PX\J
�3}0�o���$O�[	bSUWY;U�e�\V0U(áj[(PNU�J>I!OxI�\KV	G,_U�G,J1T.V�U(I�V�PNU�u5G,LZ\Ke1kg\>\|&O�h$��bSU�}$�o��O�[	bSUWY^Uo[�\KJ�O�PNO�I�O
\,e�[(LQGKO�O�U�OHLNGKk1UWLXU�T��ðI�\y,æÄX�K�Wë,Çc�obSPN[	b�G,V�U^R�O�U�TzI�\n[	b�G,V	GK[(I�U�V�PNm�U.kg\Z\K|&ODkgU�LN\KJS_PXJS_�I�\
T&PX�gUWV�UWJ>I�O�R�k&îxUW[(I�OWh0��\KV!U�pSG,Y;]SLNUKa>LNGKk1UWL.d¹[(\V�V�UWO�]1\J�TSO$I�\3k1\Z\|ZO�PXJ;I�bSU8GKV�U�GH\,e�O�[�PXUWJ�[(U
G,J1T;I�bSUHO�R�kg[�LNGO�O�dH�¿PQO�GO�O�PN_KJSU�T^I�\.YsG,I�bSUWY;G,I�PQ[�OWh }{G,kgU�LQO@dH�DÜ5êDI�\�dH�DÜ5êSh ë3GKV�UiR1O�U�T
e�\KVi[�LNGO�O�PXe�M>PNJS_;kg\>\|&O�V�UWLNG,I�UWTtI�\s[�\KY;]SR&I�U�V	OoG,J�T�\,I�bSU�VBGKV�U�GKO�\,ec[(\Y^]�R&I�UWViO�[�PXUWJ�[(Uh
��bSU�V�U.G,V�U3O�U�uKUWV�GKL�]SV�\KkSLNU�YsO8GKO�O�\&[(PQG5I�UWTy�oPXI�bnI�bSUq[�LNGO�O�Pwrg[�G5I�PX\J�\,eck1\Z\|ZOBR�O�PXJS_jI�bSU}$�o�¿O�[	b�U�Y;UKh�ÒZ\Y;UH\Ke{I�bSUWO�U`G,V�UDLXPQOxI�UWTykgU�LN\5�`È

�x�v�;½�bSUWJ¿G�R�O�UWVjPQOjO�U�G,V	[	bSPNJS_}e�\KVjkg\Z\K|&OsPNJ�G~LXPNkSV	G,V�M~�obSPQ[	b�TSUWG,LB�oPwI�b¿G}I�\K]�PN[n\Ke
PNJI�U�V�UWO�I�I�\.bSPNY�aZI�bSU�}0�o��JZRSY.kgU�V�G,LN\KJSUHYsGvM;JS\,I�k1UDG,k�LXU8I�\^V�U�I�V�PXUWuKUBGKLXLgI�bSUDV�UWLXUWuvGKJ>I
kg\>\|&O�h»��bSPQOtPQOyk1U�[�G,R1O�UlI�bSU}[(LQGKO�O�PXr1[�G,I�PN\KJ¿JZRSYqk1UWVyGO�O�PN_KJSU�T�I�\~I�bSU}k1\Z\K|&O�\KVtI�bSU
O�RSk&îxUW[(I$[WG5I�UW_K\V�PNUWOgI�b�G5I0G,V�U0IxM>]�PN[WG,LNLXMHU�J>I�UWV�U�TDPXJ3I�bSUdTSG5I	G,k�GO�U!T&\BJS\,I0[(\KJ>I	G,PNJ3O�R&áj[�PXUWJI
PNJ&e�\KV�YsG5I�PN\KJyV�U�_GKV�TSPXJS_;G,LNL�I�b�UDI�\K]�PN[WOi[(\5uU�V�UWTjPNJnG^k1\Z\K|�h!�{\;PXLNLXR1OxI�V�G,I�UDI�b�PNOo]g\KPNJ>IWaSLNU(I
R�O�[(\KJ1O�PQT&U�V;I�bSUzkg\Z\K|¿º¸�iLN_K\V�PXI�b�Y;Ose�\KVy��LNR�O�I�U�V�PNJS_~F8G,I�G�¼�kZMIG>G,PNJ�G,J�T�F8RSk1U�O�Ä ÅÆ5Ç�h
��I�O�}0�o�¤J>R�Y.kgU�V^PNO�ºxdH�ùËÜ,ëSh GÌ>Æ&¼Nhz��J~I�bSPQO2}0�o�ðJZRSY.kgU�V�a�dH�ùË>Ü5ëz[�\KV�V�U�O�]g\KJ�T�O`I�\
I�b�U3I�\]SPQ[sº¸[(LNR�OxI�U�VHG,J�GKLXM&O�PNOW¼Xa+G�[�\KV�V�U�O�]g\KJ1TSO�I�\jI�bSUqr�V	OxI8GKR&I�b�\KV�¼ OBJ�G,Y;U.GKJ�TzÌÆsPNOiI�bSU
O�U�V�PNGKLBJZRSY.kgU�V�GKO�O�PX_JSUWT�kZM�I�bSU8}�PNkSV	G,V�M�\Ke^��\KJS_V�U�O�OWh ��bSU�O�RSk&îxU�[�I�[�G5I�U�_\KV�PXU�O;e�\KV
I�b�PNOHkg\>\|�]�V�\5uZPQT&UWTnkZMyI�b�U.]SRSk�LXPQO�b�U�V;���obSPQ[	b�GKV�U`IxMZ]SPQ[�GKLXLNM�U�J>I�UWV�U�TnPNJlGtTSG,I�GKk�GKO�U`I�\
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e�GK[�PXLNPXI�G5I�UsO�U�G,V	[	b1�BGKV�U;[(LNR�O�I�UWV3G,J�GKLXM&O�PNOWa�TSG5I	Gt]�V�\&[(U�O�O�PNJS_yGKJ�T}G,LN_K\KV�PXI�bSYsOWhq��bSUWV�U^PNO`G
[	b�GK]&I�UWV`PXJ}I�b�PNO`kg\Z\K|�Ä Å>ÆvÇcI�b1G5I.T&U�G,LQO`�oPwI�b�[(\KY;]SRSI�U�V`uZPQO�PN\KJ�a�PNY;GK_KU;]SV�\&[(UWO�O�PXJS_1a�G,J1T
PNY;GK_KUsO�U�_KY;UWJI	G5I�PX\J�h;Ò&\�a�GyR�O�U�V`LN\Z\K|ZPXJ�_te�\V`LXPXI�UWV�G,I�RSV�Uq\J}[�\KY;]SR&I�U�V`uZPQO�PN\KJ�G,J�T�a�PNJ
]�GKV�I�PN[�RSLNGKVWa5PNYsG,_U�O�U�_Y;U�J>I�G,I�PN\KJ^�oPXLNLSJS\KI!k1UiGKkSLXUdI�\DG[�[�UWO�O$I�bSPQOckg\>\|3kZMqO�UWGKV�[	bSPNJS_BI�bSU
TSG,I�G,k1GKO�U��oPXI�bqI�bSU�bSUWLX]^\,egU�PXI�bSUWV0I�bSU�}0�o��JZRSY.kgU�V0\V{I�bSUoO�R�k&îxUW[(Ic[WG5I�U�_K\V�PNUWO{]SV�\5uZPNT&U�T
PNJ`I�bSUdTSG5I	G,k�GO�Uh{��bSU�}$�o��JZRSY.kgU�V{e�\KV$[(\Y^]�R&I�UWV{uZPQO�PN\KJ`kg\Z\K|&O�PQO{�$�¿��êKÌ>ËDÄw��Wë5Ç>�obSPQ[	b
PQO�uKU�V�MtT&PX��U�V�U�J>Ioe�V�\Y¶I�b�U`J>R�Y.kgU�V�dH� ËÜ,ëSh GÌ>Æ3GO�O�PX_JSUWTjI�\;I�bSPNO�kg\Z\K|�h
��ËK�0��b�U�V�UoPNOcGKJ^PNJSbSUWV�UWJ>I!]SV�\kSLNU�Y PNJjGKO�O�PN_KJ�PXJS_C}$�o�~JZRSY.kgU�V	O0I�\Hkg\Z\K|&OcPNJsGDV�GK]SPNTSLXM

T&UWuKU�LN\K]�PXJS_3GKV�U�GSh$�S\KV�U(pSG,Y;]SLNUKaLXU�I�R�O�[(\J�O�PQT&UWVcI�bSU8G,V�UWGD\,e�JSUWRSV	G,L�J�U(Ix�d\KV�|ZOWh���J�PwI�PNGKLXLNMKa
[�G,I�UW_K\KV�M�ºxdHÞi¼&PNJ:}0�o��O�[	bSU�Y;U`��GKOdR�O�UWT�I�\sLQG,kgU�L�kg\Z\K|&OiGKJ�T�[�\KJ&e�UWV�UWJ�[(UD]SV�\&[(UWUWT&PNJS_O
PNJ�I�bSPQO;G,V�UWG�hz�S\KV^U(pSGKY^]�LXUa0Þ�V�\&[�U�UWTSPXJS_>O`\,eoI�bSUy��JI�U�V�J�G5I�PX\J�G,L�GK\PXJ>Is��\J&e�U�V�U�J1[(Uj\J
úiUWRSV	G,L�úiU�Ix��\V�|&ODÄ �|G&�dúBúð¼ ÅS��ÇcÄ ÅË5Ç��dGO�GO�O�PX_JSUWTjI�bSUDJZRSYqk1UWVDºSdHÞ�ÌKêÌSh ÌS¼Nh \dR&I�a&Y^\>OxI
\,eDI�bSUlV�UW[�U�J>Itkg\>\|&Oj\KJ�J�U�RSV	G,L8JSU(Ix�d\KV�|&OjG,V�Un_KPNuKUWJ¿G�JZRSY.kgU�V�R�O�PNJS_�I�bSU�[WG5I�U�_K\V�M
LQG,kgU�L!ºxdH�3¼Nµ�Þ!V�\Z[�U�U�T&PXJ�_O�\,e0I�bSU.�|G&�dúBú¶¼ ÅË�Ä ÅKÌ,Ç{PQOBGO�O�PX_JSUWT�I�bSU3JZRSY.kgU�V.ºSdH�»Ü5ê�h ëZÜZ¼Nh9nRSLXI�PN]SLNU3LQG,kgU�LQO�e�\KVokg\Z\K|&OiT&U�G,LNPXJS_;�oPXI�b�I�bSU.O�G,Y;UHI�\K]�PN[D�oPNLXL�e�\KV	[(UHI�b�U�YùI�\skgU`]SLNG[(U�T
\KJzTSPw��U�V�U�J>IHO�I�G[	|&OoPXJzGjLXPNkSV	G,V�MKho�iUWJ�[(Ua�I�bSU�V�U.PQOBGsJ�U�UWTyI�\tRS]�TSG,I�U`I�bSUq[�LNGO�O�Pwrg[�G5I�PX\J
LQG,kgU�LQOde�V�\YàI�PNY;UDI�\^I�PNY;U`PXJnGKJ�UWY^UWV�_PXJ�_;TSPNO�[(PN]SLNPXJSUh
��Ì�B�BO�O�PN_KJ�PXJS_yGsJZRSY.kgU�V8I�\yGjJSUW�Ûk1\Z\|�PQO8G�T&PXás[�RSLXIH]SV�\Kk�LXUWYyhH� kg\Z\K|�YsGvMyT&U�G,L

�oPXI�bzI�\K]SPQ[�OD[�\KV�V�U�O�]g\KJ�TSPXJS_jI�\�Ix��\�\KVHY^\V�U�}$�o�÷JZRSYqk1UWV�ODGKJ�T�agI�bSUWV�U�e�\KV�UKa�GKO�O�PX_JSPXJ�_
G^RSJSPQ�>RSU`JZRSY.kgU�V�I�\jO�R�[	b�G^k1\Z\|tPQOoT&Pwáj[�RSLwI�hgoU(e�UWV�UWJ�[(UDÄw��ÌKÅ,Ç&TSUWO�[(V�PXkgUWO0G8|>J�\5�oLXU�T&_KU�f�k�GO�U�T`[(LNR�O�I�U�V�PNJS_HO�[	bSUWY^U�I�\D_V�\RS]3V�U�]SV�UWO�U�J&f
I�G,I�PN\KJ�O$\KeSk1\Z\K|&O$�obSPQ[	bqGKV�U�\Kk&I	G,PNJSUWT`R1O�PNJS_8I�bSU��B�X9¾�Xg¹���BO�O�\Z[�PNG,I�PN\KJ.e�\KV!��\KY;]SR&I�PXJS_9zG[	bSPXJ�U�V�M í Ñ5ÙBÏgÔ&¥�§�¨>©S�B¢�´W§�¢�^0Ð��o[(LQGKO�O�Pwr1[WG5I�PX\JtI�V�UWUjÄ Ë5Ç�h���b�PNOiI�V�U�U`PQOoR�O�UWTykZMjI�b�U3G,R&f
I�b�\KV	O�[(\J>I�V�PXkSRSI�PNJS_`I�\qu5G,V�PX\R�O��B�X9 ]�RSkSLNPN[WG5I�PN\KJ1OcI�\q]SV�\5u>PQT&Uo|U�MZ��\V�T�OcPXJjI�bSUBe�\KV�Yð\Ke
�B�X9 �Xgð[�G,I�UW_K\KV�MyLNGKk1UWLNOWh.��bSPQO8I�V�U�U;[(\KJ1O�PQOxI	OB\Ke8��.JS\&T&U�OHG,I8I�bSU^r�V	OxIDLXUWuKUWL�h3��bSU�O�U
JS\&T&U�OoG,V�U8LQG,kgU�LNUWTy�¹I�\�î;hSØ�G[	btJS\&T&UDPNJtI�bSPNOdI�V�UWUDb�GKO�G^LNGKk1UWL�I�b�G,IoPNOoG;O�I�V�PXJS_^\,e$\KJSU
\KVHY;\KV�U.O�M>Yqk1\LNOWhD��bSUWO�UqO�MZY.kg\KLQO8GKV�U.GKLX]�b�G,JZRSY;U�V�PQ[.[	b�GKV�G[�I�UWV�OWhB��\KVBU�pSG,Y;]SLNUKa���Æ&�vÆ
PQOdI�bSU`LQG,kgU�L�\Ke0Gqe�\RSV�I�b&f�LXUWuKU�L�J�\ZTSUHPNJyI�bSUDI�V�UWUKh
êSh ÌShN��Îo ,¥�¥�¢�¦�¨8�B¢�Ïg¦�¢(Ð�¢(¨1¥� ,¥�§�Ñ,¨g·iØ�GK[	b3kg\Z\K|DPQO{V�U�]�V�U�O�UWJI�UWT`GO{G8_KUWJSU�V	G,LNPXmWUWTDLNPNO�IoÄw��êËvÇ

\,e�I�bSUWO�U8O�I�V�PNJS_O�R�O�PNJS_.�B�X9â�Xg¿[(LQGKO�O�Pwr1[WG5I�PX\JqI�V�UWUqÄ ËvÇ�h$��b�Uie�\KR�V�I�b&f�LNU�uU�LgJS\&T&UWO�PXJjI�bSU
�B�X9 �XgÉ[(LQGKO�O�PXr1[WG5I�PN\KJ�I�V�U�U3GKV�U`LQG,kgU�LNUWTyR�O�PNJS_sJZRSY;U�V	G,LQO`�DI�\jÅsGKJ�T�[	b�G,V	GK[(I�U�V	O��ÉI�\,$a5e�\VcI�b�UBO�GK|KU�\,e�kSV�U�uZPXIxM3PXJsV�U�]�V�U�O�UWJI	G5I�PX\J�h{��\KVcU(pSGKY^]�LXUa,I�b�UB[	bSPNLNT&V�U�J^JS\&T&U�Oc\,e���h¸Æ&hN�
�xÙsÑ�£K¢��¸Ð���GKV�UiLQG,kgU�LNUWTj��h ÆShX�hX��I�\.��h¸Æ&hN�Kh êSh0�iU�V�UKa>��h¸Æ&hN�KhN�i[(\KV�V�UWO�]1\J�TSO0I�\3I�b�UBJS\&T&U8LNGKk1UWLXU�T
£K¢�¥�¢(¦�Ù^§�¨�§QÐ�¥�§�ÕcG,J�T.��h ÆShX�h ê8OxI	G,J�T�O$e�\KV$I�bSU�JS\&T&UdLQG,kgU�LNUWTtÐ	¥�¦�Ô�Õ�¥�Ô&¦� ,�#h���J^G8O�PNY^PNLQG,V$e�GKO�bSPN\KJ�a
G,LNL1I�bSUBe�\KRSV�I�b&f�LNU�uKUWL�JS\&T&U�O!PNJjI�bSUiI�V�UWUB[�GKJjk1U8LNGKk1UWLXU�TjGKO�JSUW[�UWO�O�GKV�Mh$��V�\Y¤J�\5��\J�aI�bSU
T&\KI�OiPNJnkgU(Ix�dU�U�JzO�R�[W[(UWO�O�PXuUDO�MZY.kg\KLQOo�oPNLXL{k1Uq\KY;PwI�I�U�TyI�\tO�PXY;]SLNPXe�MtI�bSU.V�U�]SV�UWO�U�J>I	G5I�PN\KJ�h
�S\VoU(pSG,Y;]SLNUKa&��h¸Æ&hN�KhN�D�oPXLNL�kgU3T&U�JS\KI�U�TyGO���Æ&��Kh
½�UyPXLNLNR�OxI�V�G,I�UtI�bSPQO.]�V�\&[(U�O�O.\,eiV�U�]SV�UWO�U�J>I	G5I�PN\KJ��oPXI�b�I�bSU�bSU�LN]�\KeoI�bSUykg\>\|�kZMbG>G,PNJ

G,J1TyF8RSkgUWOqÄ Å>ÆvÇ�h!��bSU�V�U3G,V�UHr�uKU`[	b�GK]&I�UWV�O�PNJ�I�bSPQOokg\Z\K|�h��S\ViO�PNY;]SLNPN[�PwIxM�\,e0]SV�\&[�UWO�O�PNJS_�a
�dU^[�\KJ�O�PNTSU�VH\KJSLNM�I�bSU;PNJ&e�\KV�YsG5I�PX\JlPNJlI�bSU^[	b1G,]&I�U�V`[(\JI�U�J>I�OWh3��bSUWV�U^PNO`GyO�PXJS_LXUqU�J>I�V�M
PNJtI�bSUHI�G,k�LXUD\,e0[(\JI�U�J>I�O�e�\V�[	b1G,]&I�U�VD�Ka�º ��J>I�V�\ZTSR�[�I�PX\J�¼XaSGKJ�TtO�\;��UDT&\;JS\KI�U�pZI�V	GK[�IoG,JZM
|KUWMZ��\V�TSOHe�V�\KY I�bSPNOWh���b�GK]&I�UWV^Ë&a0LQG,kgU�LNUWT�º¸FHG5I�G�goU�]SV�UWO�U�J>I	G5I�PN\KJ�¼Xa$b�GKOqO�U�[�I�PX\J�I�PXI�LNUWO
I�b1G5Iq[�\KV�V�U�O�]g\KJ�TlI�\zI�bSUjLQG,kgU�LQO`\KedI�bSUjJS\&T&U�O3PNJ�I�bSU��B�X9 �Xgð[�LNGO�O�PXr1[�G,I�PN\KJ}I�V�U�UzÄ ËvÇ
�obSPQ[	bnG,V�U8_PXuU�Jyk1UWLX\5�`È
�x�v�}��G����ÆËKËy�x(¢	 5¥�Ô&¦�¢q¢(´5 5�#Ô� ,¥�§�Ñ,¨� ,¨g£jÐ�¢(�X¢	Õ�¥�§�Ñ,¨>�(a
��Ë�}��k1�d��ÆKÌË���Ð�§�Ùq§��N 5¦�§�¥�ÚtÙs¢� 5Ð�Ô&¦�¢�Ð��(a�G,J�T
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��Ì>�}��[W�d��ÆS��Æ���Ð�¥� 5¥�§QÐ	¥�§�Õ	 5� �(h\�GKO�UWTH\KJDI�bSU�GKk1\5uUcG,J�GKLXM&O�PNOWa5��b1G,]&I�U�V$Ëd\KedGGKPXJ3GKJ�T`FBR�k1U�O�kg\Z\K|D[�G,JDkgU�[	b�GKV�G[�I�U�V�PXmWUWT
kZM;I�bSUH�dU�PN_Kb>I�U�TtT&PQO�îxR�J�[�I�PX\J����$��ÆËKËq}~��Æ,ÌË8}���Æ&�vÆK���x�Ka Í>����h0��bSUH��UWPX_bI	O8���Ka Í>��T&U�J�\,I�U
I�b1G5I3PXIDPQO`\JSUq\Ke�I�bSU^e�\KRSV3[	b1G,]&I�U�V	OD�obSPN[	b}]SLQGvM&OHGyV�\KLNUqPNJ}I�bSUsV�U�]�V�U�O�UWJI	G5I�PX\Jz\,e�I�bSU
kg\>\|�h�\dGO�U�Ty\KJnI�bSU`I�GKkSLNU.\,e![�\KJ>I�UWJI	O�a1��Uq[�G,JnR1O�Uq\KJSU3\ViY;\KV�U3\,e0I�bSUqO�I�V�PXJ�_Oo��ÆËKË&a
��Æ,Ì>Ë&a&G,J1Tj��Æ&�vÆ`I�\qV�U�]�V�U�O�UWJIo[	b�GK]&I�UWVoËSh0��JyG^O�PNY;PXLQG,VoYsGKJSJSU�V�aZ��UD[�GKJ�V�U�]�V�U�O�UWJId\,I�bSU�V
[	b�GK]&I�UWV�O�PXJ`I�bSPQO�kg\Z\K|DGKO��dU�PN_Kb>I�UWT`T&PQO�îxR�J�[�I�PX\J�O�k1GKO�UWT`\JDI�bSU�I�G,k�LXU�\,e�[(\J>I�U�J>I	O�G,J1THI�bSU
�B�X9 �Xg�[(LQGKO�O�PXr1[WG5I�PN\KJ.I�V�U�Uh$��bSUBV�UW]SV�U�O�UWJ>I�G5I�PX\J.\Ke1I�bSUiU�J>I�PXV�U�k1\Z\K|�aKI�bSUB[�\KJ5îxR�J�[�I�PX\J
\,ecG,LNL�I�b�UWO�UD[	b1G,]&I�U�VoV�U�]SV�UWO�U�J>I�G,I�PN\KJ�OWaZPNO�_PXuU�JykZM
��������ÆKËKËS}���Æ,Ì>Ë7}���Æ&�vÆK���x�Ka Í>�����¹���0��ÆS��Æ7}~��ÆKÌS�v�(��ËSa ÍZ�����¹������Æ,Í��q}���ÍêS}~��Í>Ì,Í>���x�a ÍZ�����(h
��RSV�V�U�J>I�LXMaKI�bSUWO�UiV�U�]SV�UWO�U�J>I�G,I�PN\KJ�O�G,V�Ui_KUWJSU�V	G5I�UWT^YsG,JZR�G,LNLNMqkZM;O�[WG,JSJSPNJS_`I�bSUiI	G,kSLNUB\Ke

[(\J>I�U�J>I	O�\Ke�k1\Z\|ZO�PNJ�[(\Y;]SR&I�UWVoO�[�PXUWJ�[(UHG,V�UWG3GOd�B�X9 �Xgæ[(LQGKO�O�Pwr1[WG5I�PX\JsI�V�U�U8]SV�\5uZPQT&UWO
|ZJS\5�oLNUWT&_U.\,e�[(\Y^]�R&I�UWVDO�[(PNU�J1[(U^k1\Z\K|&OH\KJ�LXMhq��bSU;T&U(I	G,PNLNOD\Ke!I�b�U;[�\KLNLXU�[�I�PX\Jl\,e�k1\Z\K|&O
R�O�UWTyPNJtI�bSPNOBOxI�R�T&M�GKV�U`Gvu5G,PNLQG,kSLNU8PNJ�Äw��ÌKÅ,Ç�h
êSh ÌSh¸ËzÄg§�Ùq§��X ,¦�§�¥�ÚCòl¢	 vÐ�Ô&¦�¢�·8��bSUdO�PNY^PNLQG,V�PwIxMDkgU(Ix�dU�U�J.Ix��\Hkg\>\|&O�PQO$k�GKO�UWT.\KJ3I�bSU�O�PNY;Pwf

LQG,V�PwIxM3kgU(Ix�dU�UWJ;I�bSUi[�\KV�V�U�O�]g\KJ1T&PXJ�_DO�I�V�PNJS_OWh{���d\`\,egI�bSUB��UWLXLXf�|ZJS\5�oJ;T&PQOxI	G,J�[�U�e�RSJ�[(I�PN\KJ�O
kgU(Ix�dU�U�J�G}]�GKPXVs\KeDO�I�V�PXJ�_OsG,V�U�Äw�WÍ,ÇoI�bSUz�BGKY^Y;PNJS_~T&PQOxI	G,J�[�UzG,J�T�I�bSUnUWT&PXItT&PQOxI	G,J�[�UKh
úiUWPwI�bSU�V`\Ke�I�bSUWO�U^Ix��\�T&PQOxI	G,J�[�Uqe�R�J�[�I�PX\J�O`[�GKJ�kgU;Y^U�G,JSPNJS_Ke�RSLXLNMzR�O�UWT�PNJ�I�bSPQO`G,]S]SLNPQ[�G5f
I�PN\KJ�h$��bSU�e�\LXLN\5�oPNJS_DU(pSG,Y;]SLNU�PXLNLXR1OxI�V�G,I�UWO$I�bSUo]g\KPNJI�hc��\J�O�PNT&UWV0I�bSV�U�UoO�I�V�PXJ�_O0��Ë5ÍZË&a5��ËKÌKÌSa
G,J1T}�HË5ÍZË&h���b�UWO�UjOxI�V�PNJS_O.G,V�UsLNGKk1UWLNOj��Ïg¦�¢	£,§�Õ� ,¥�¢y�NÑ�©K§�ÕI(Ñ5¦�c,¨gÑa^d�N¢�£W©¢y¦�¢�Ï�¦�¢�Ð�¢�¨�¥� 5¥�§�Ñ5¨�û
�XÑ�©,§�ÕsÏg¦�Ñ�©K¦� 5Ù^Ù^§�¨>©Ka�GKJ�TÉ£5§QÐ�¥�¦�§�¡�Ô&¥�¢�£�£K 5¥� K¡	 5Ð(¢zÐ�ÚvÐ�¥�¢�Ù.Ð��^\KeBI�b�V�UWU�e�\KRSV�I�b&f�LNU�uKUWL�JS\&T&UWO
PNJzI�b�U^�B�X9 �Xg [(LQGKO�O�PXr1[WG5I�PN\KJ�I�V�UWUKh`úi\&T&U�OH��Ë5Í>ËjG,J�Tn��ËKÌKÌjGKV�U.I�bSU^_KV	G,J1TS[	bSPNLNT&V�U�Jn\Ke
I�b�UjJS\&T&UjLQG,kgU�LNUWT���Ë��� 5¦�¥�§ ��Õ�§� 5��§�¨�¥�¢����#§w©¢�¨gÕ	¢��3GKJ�T��8Ë,Í>ËyPQO.Gn_V�GKJ�TS[	bSPNLNT�\,e�I�bSUtJS\&T&U
LQG,kgU�LNUWTj�HËj��£ 5¥� K¡	 vÐ�¢3Ù; ,¨g �©>¢�Ù;¢�¨�¥���h!ÒZ\1aKI�bSUHTSPNO�I�GKJ�[(UikgU(Ix�dU�UWJj��Ë5ÍZË`G,J1Ts��Ë,ÌÌ`O�bS\RSLQT
kgUyO�YsG,LNLXUWV.I�b�G,J�I�b�G,I^kgU(Ix�dU�UWJ���Ë5ÍZËzGKJ�T~�8Ë,Í>ËSh��B\5��UWuKUWVWac�BGKY;Y^PNJS_}T&PNO�I�GKJ�[(U�G,J1T
UWTSPwIDT&PNO�I�GKJ�[(U�Äw�WÍ,Ç{kg\,I�bzb�GvuU.Gsu5G,LNRSUqËjk1U�Ix��UWU�Jn��Ë5ÍZË;G,J�Tz��Ë,ÌKÌsGKJ�TnGju5GKLXRSU.\,ei�3kgU(f
Ix�dU�U�Jn��Ë,Í>Ë;GKJ�Tn�8Ë,Í>Ë&hi��b�PNOBLXPNY;PwI	G5I�PN\KJlY^\KI�PNu5G5I�U�OoI�bSUqT&U�r�JSPXI�PN\KJz\Ke!GsJSU�� O�PNY^PNLQG,V�PwIxM
Y;UWGO�RSV�UdI�b�G,I�[(\V�V�UW[(I�LNM3[�G,]SI�RSV�UWO$I�bSUiO�PNY;PXLQG,V�PXIxM3k1U�Ix��UWU�JqI�bSU8G,kg\5uKU�OxI�V�PNJS_OWh{��b�UiO�PNY;Pwf
LQG,V�PwIxMDkgU(Ix�dU�U�JqIx�d\8O�I�V�PXJS_>O$PNO0T&U�r�JSUWT^GKO{I�bSU�V	G5I�PX\H\,e�I�bSU�LNU�JS_KI�b.\Ke�I�bSU�LQG,V�_KU�OxI0[(\Y^Y;\J
]SV�U(rSp�ÄX�WÌKÅ,Ç�k1U�Ix��UWU�J�I�bSU3Ix�d\jOxI�V�PNJS_>O�I�\sI�bSU.LNU�J�_,I�bn\Ke0I�bSU`r1V�O�I8O�I�V�PXJS_1ho�S\KVBU(pSG,Y;]SLNUKa
I�b�U8O�PXY;PNLNGKV�PXIxM.kgU(Ix�dU�UWJtOxI�V�PNJS_>Oc��ÆKËËDG,J�T;��ÆS�iPNO��Sh¸Æ&h0��bSUi]SV�\K]g\O�UWT;O�PXY;PNLNGKV�PXIxM^Y^U�GKO�RSV�U
PQO`JS\,I3O�MZY^Y;U�I�V�PN[;kgUW[WG,R�O�U^I�bSUjO�PXY;PNLNGKV�PXIxMzkgU(Ix�dU�UWJ}��ÆS�sG,J�T}��ÆKËËjPQOA��h êZÜZhs��bSUsY;PXJ�Pwf
Y.R�YùG,J1T�YsG,pZPNY.R�Yàu5G,LNRSUWO�\Ke{I�bSPNOBO�PNY;PXLQG,V�PwIxMtY^U�GKO�RSV�UDGKV�UC�Sh �;G,J�T}�h ��a&V�U�O�]gUW[(I�PNuKU�LNMKh
��bSU�|ZJS\5�oLNUWT&_U�\KeBI�b�UyV�U�LQG5I�PX\J�O�bSPX]�k1U�Ix��UWU�J�JS\&T&UWO;PNJ�I�bSUn�B�X9 �Xgù[�LNGO�O�Pwrg[�G5I�PX\J
I�V�U�UsPQO.[WG,]&I�RSV�UWT}kZMzI�b�UjV�UW]SV�UWO�U�J>I�G,I�PN\KJlPNJ�I�b�Use�\KV�Yé\KeoO�I�V�PNJS_OWht�S\V3U(pSGKY^]�LXUa{JS\&T&U
LQG,kgU�LNUWTzÏS ,¥�¥�¢(¦�¨�¦�¢	Õ�Ñ�©K¨�§�¥�§�Ñ5¨�PNODV�U�]�V�U�O�UWJI�UWTlk>MzI�bSUjO�I�V�PXJ�_���ÆSa��obSU�V�UWGO8I�bSUsO�I�V�PXJS_���ÆKÌ
[(\V�V�UWO�]g\KJ�TSO$I�\DI�bSUBJS\&T&UiLQG,kgU�LNUWTzÕ��#ÔZÐ�¥�¢�¦�§�¨>©Kh$��b�UBO�PNY;PXLQG,V�PXIxM.kgU(Ix�dU�U�J;I�bSUWO�U�Ix�d\`JS\&T&UWO
����Æ;GKJ�Ty��Æ,Ì>�dPNO`�h ��h�� O�MZY^Y;U�I�V�PN[DY;UWGO�R�V�UD\,ecO�PXY;PNLNGKV�PXIxM�ÄX�WÌÅ5Ç�PQOoR�O�UWT�I�\t[�\KJ�O�I�V�R�[(IoG
O�PXY;PNLNGKV�PXIxMjYsG5I�V�PXpt\,e0O�PNm�Us�����,p������3[�\KV�V�U�O�]g\KJ1T&PXJ�_.I�\y�����qk1\Z\|ZO�R1O�U�T�PNJ�U(p&]gU�V�PXY;U�J>I	O�h
êSh ÌSh ÌlÅ8¨6Å8� ©Ñ,¦�§�¥?_&ÙÓ(Ñ,¦ í �wÔZÐ	¥�¢�¦�§�¨>©S~BÑ�Ñ
c5Ð�·B��bSU`[�LXR�O�I�UWV�PNJS_;]SV�\KkSLNU�Yà[WG,Jyk1U3O�I�G,I�U�T

GKOoe�\KLNLX\5�iOWhiþHPXuU�JzGj[�\KLNLXU�[�I�PN\KJ�ad�8a1\,eckg\>\|&O�a1��U3J�U�UWTyI�\j\KkSI�G,PNJzGjO�U(I�ab¡ca�\Kec[�LXR1OxI�U�V	O�h
�¤]SV�\vp&PNY;PwIxM�T&U�J1T&V�\_KV	G,YâÄ Å>ÆvÇ$R�O�PNJS_tI�bSU;[(\Y^]�LXU�I�U(f�LNPXJS|nGK_K_KLN\KY;UWV�G,I�PNuKU3[(LNR�O�I�UWV�PNJS_�GKLwf
_K\V�PXI�b�Yäe�\KVHI�bSUs[�\KLNLXU�[�I�PN\KJ}\,e8�
����kg\>\|&O8PQO`O�bS\5�oJlPNJ}�$PN_KRSV�U;ÌKÌSh^ÒZU�uU�J�[(LNR�OxI�U�V	ODG,V�U
\KkSI�G,PNJSU�T�k>M�[	bS\Z\O�PNJS_sG;I�bSV�UWO�bS\LNT������Bu5G,LNRSU3\Ke���hX�vË&h���I8PQOi�dU�LNLwf�|ZJS\5�oJtI�b�G5IDT&PX�gUWV�UWJI
u5G,LNRSUWO.e�\KVS�~Y;PN_Kb>I;_KPNuKU�TSPw��U�V�U�J>I^[�LXR1OxI�U�V�PXJS_>O�Ä ÅÆ5Ç�h���bSPQO.I�bSV�UWO�bS\KLQT~u5GKLXRSU�PNO;[	bS\>O�UWJ
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kgUW[�GKR�O�UsI�bSUyø,_>G,]�ø�PNJ�I�b�UtT&U�J1T&V�\_KV	G,Y k1U�Ix��UWU�J�I�bSUjLNU�uKUWLNOqG5I^�obSPN[	b~O�PXp�GKJ�T~O�U�uKUWJ
[(LNR�O�I�UWV�O�G,V�Une�\KV�Y;UWT�PQOjI�bSUlLQG,V�_KU�OxI�h �iJæU(pSG,Y;PNJ�G5I�PX\J�\,e`I�b�U�O�RSk&îxUW[(IyGKV�U�GKOj\KeDI�bSU
kg\>\|&OqÄX�WÌÅ5Ç�PNJzI�bSUWO�Uq[�LXR�O�I�UWV�O8V�U�uKU�G,LNUWT�I�b1G5IHI�bSU^[(LNR�OxI�U�V	OB\k&I�GKPXJ�UWTzGKV�U3PNJ�T&UWUWTnY;U�G,J&f
PNJS_,e�RSL�h!Ø�G[	bt\Ke�I�b�UWO�U3[(LNR�OxI�U�V	OdPNOoV�U�]�V�U�O�UWJI�UWTtR�O�PNJS_sGqLXPQOxIi\Ke$O�I�V�PXJ�_�aSOWaSG,J�Tte�V�U��>RSU�J�[�MKa�
� a&]1G,PNV�OWaZ�obSU�V�U

�
� PQOdI�b�UHJZRSYqk1UWVo\,e�kg\Z\K|&O�PNJtI�bSU`[(LNR�OxI�U�VoPNJ��ob�PN[	b�O�PNOd]SV�UWO�U�J>I�h0��\KV

U(pSGKY^]�LXUaS[(LNR�OxI�U�V Â �H[�\KJ>I�GKPXJ1O�Í>Ì.kg\Z\K|&Odk1UWLX\JS_KPNJS_qI�\qÏ� 5¥�¥�¢�¦�¨n¦�¢	Õ	Ñ�©K¨�§�¥�§�Ñ5¨1a�¨g¢�Ô&¦� 5��¨�¢(¥%$^�Ñ5¦�c5Ð�a� 5¦�¥�§ ��Õ�§� 5��§�¨�¥�¢(���#§w©>¢�¨gÕ	¢(a$G,J�T�Õ	Ñ5ÙBÏgÔ&¥�¢(¦^´W§QÐ�§�Ñ,¨zG,J�T�G�]1G,V�IH\Ke�PwI	ODV�UW]SV�UWO�U�J>I�G,I�PN\KJrl�����W�dPNOi_KPNuKU�J�k1UWLX\5�`h
rl�%� � ���q����\iÜZ�Wë�a�����a{���8��ËSa�����a���F���a1ËK�(a���FHÌS��Ka����(a���FHÌS��ËSa�ËK�(a���FHÌË&aSÌ>��a���F8Ì>Ë&�Ka��v��a���FHÌËË&a

����ac��F8Ì>Ë,ÅSac�v��a�J
J�Jc����Í>êSa�Ì�(a!����Íê��Ka�ËK�(a!����Í>êË&a0�v��a!����Í>êKÌ�agÌ>��a�J�J
Jc�gGZË,êSa0�v��a!�gG>êSac�v��a
�gG>êS�Ka�ÜK��a��FGZÜ&�KaN�����

��bSUWO�Uo[(LNR�OxI�U�V	O0\,e�k1\Z\|ZO0GKJ�TqI�bSUi[�\KV�V�U�O�]g\KJ�TSPXJS_H[(LNR�O�I�U�V!TSUWO�[(V�PX]&I�PX\J�Oc[�GKJqkgUoR�O�UWT;GKO
e�\KLNLN\5�iO�h0��e$G^R�O�U�V�PQOoO�U�G,V	[	bSPNJS_.e�\V�k1\Z\K|&OWaSO�GvMaZ\KJ}§�Ù; W©¢3Ð�¢�©KÙs¢(¨1¥� ,¥�§�Ñ,¨z����Íê>��aZI�bSU�Jy��U
O�U�LNUW[�Id[(LNR�OxI�U�V����ok1U�[�G,R1O�UoPXI�O�V�UW]SV�U�O�UWJ>I�G5I�PX\J^GKLX\JSUi[(\J>I�G,PNJ�O0I�bSUBO�I�V�PXJ�_`��ÍêSh0úi\KI�UoI�b�G5I
kg\>\|&O � k �F�q¢(Ô&¦�Ñ�Õ	Ñ5ÙBÏgÔ&¥�§�¨>©��$G,J�T2�C�P�D� Ä�¢�¨SÐ�Ñ,¦�Úa�.¢�Ô&¦� 5���q¢(¥%^�Ñ5¦�c5Ð��i�� ,¥�¢�¦� ,����¨°_Z§�¡�§�¥�§�Ñ,¨>�
G,V�Uikg\,I�bjY;U�Y.kgU�V	O�\,e�[(LNR�O�I�U�V�����UWuKU�JjI�bS\RS_Kb;I�bSU�PNVX}0�o��JZRSY.kgU�V	O�GKV�UB�>RSPXI�UHT&PX�gUWV�UWJI
�3� k PQO�dH�HÜ,êSh¸Æ&h �iÍKÍÍ>ËSaN���|�DPQOa��þ`ÌêKÌb� Ìb� �zÌÌ��h
�S\KR�VlGKTSTSPwI�PX\J�G,Lqk1\Z\K|&OnLQG,kgU�LNUWT ��� ÿ ������� ÿOk �M�C� ÿO÷ a.GKJ�T �C� ÿMø b�GvuKU�kgU�UWJÛR�O�UWT÷I�\

O�I�R�T&M�I�bSUl]SV�\kSLNU�Y \KeDGO�O�PN_KJSPNJS_�[(LQGKO�O�PXr1[WG5I�PN\KJ�JZRSY.kgU�V	O;I�\�J�U��äk1\Z\|ZOWhæ��bSU#}0�o�
JZRSY.kgU�V	O3\Ke�I�bSU�O�Ujkg\Z\K|&O.GKV�UÈ����C� ÿ �W� dHÌÌÆ&h �oÌKÅ�a��3��� ÿMk �2dH�DÜ5êSh#Ü5Ì�h Þ�ÌÆKê>��ÆÜ&ac�3��� ÿO÷ �dH�HÜ,êSh¸Æ&h \iÜ5ê>�8h¸Ë&aZG,J1T}���C� ÿMø �|dH�DÜ5êSh ÅSh FDÆ5½�ÍKÍ1h$��b�UWO�U`k1\Z\K|&OoGKV�U`GKO�O�PX_JSUWTtI�\j[�LXR�O�I�UWV�O
k�GO�U�T�\KJnJSU�G,V�UWO�IiJSU�PN_KbZkg\KVB[�LNGO�O�Pwrg[�G5I�PX\J�ho��bSU3JSU�G,V�UWO�IBJSUWPX_b>kg\KVB\,e��C� ÿ �va�Gsk1\Z\|�\J
 5¦�¥�§ ��Õ�§� 5�&§�¨1¥�¢����#§w©>¢(¨�Õ	¢(a,PQO � kM÷ GKJ�T`O�\I�C� ÿ �0PQO{GO�O�PX_JSUWT8I�\8[(LNR�O�I�UWV ���5h{��I$PQO�\k�O�U�V�uKUWTHI�b�G5I
I�b�U8GKO�O�PX_JSY;U�J>I�\,e�I�bSUWO�Uie�\RSV�kg\Z\K|&O�I�\`I�bSU8V�UWO�]gUW[�I�PXuUB[(LNR�O�I�UWV�O�PNO�Y;UWG,J�PXJS_Ke�RSL�a>T&UWY;\KJ&f
O�I�V	G5I�PNJS_nI�b�G5I^|ZJS\5�oLXU�T&_KU�f�k1GKO�UWT�[(LNR�O�I�U�V�PNJS_zPQO.R�O�U(e�R�LdPNJ�O�\KLNuZPXJS_l]SV�\kSLNU�YsO.GO�O�\&[(PQG5I�U�T
�oPXI�bnT&\&[(RSY;UWJIiV�U(I�V�PNU�u5GKL�hèZ# �ÉCn);9:)O/0+.-B+.-*4goU�[(U�J>I�MUWGKV�O�b1GvuKU!O�U�U�J`UWuKUWV�PNJ�[(V�UWGO�PNJS_ouK\LXR�Y^U�O�\,e�[�\KLNLXU�[�I�UWT`TSG,I�Go\Ke&GKLXL>O�\V�I	O�h�½�PwI�bqO�\
Y.R1[	btTSG5I	G.Gvu5G,PNLQG,kSLNUKaPwI�PNO�JSU�[(UWO�O�G,V�M.I�\qT&UWuKU�LN\K]�G,LN_K\KV�PXI�bSYsOc�obSPQ[	b�[WG,JjU�pZI�V	GK[�I8Ù;¢	 5¨�$
§�¨>©�	Ô&�,PNJ&e�\KV�YsG5I�PX\J;e�V�\Y I�bSUBu5GKO�I�O�I�\V�U�O�hcÒZUWGKV�[	b�PXJS_De�\V�R�O�U(e�R�L1JZRS__KU(I	Oc\,e�PNJ&e�\V�YsG5I�PX\J
G,Y;\JS_;b>R�_KU`G,Y;\KR�JI	Od\,ecTSG5I	Gqb1GKO�kgUW[(\Y;UDI�bSUDr�UWLNT�\,ei£K ,¥� tÙ^§�¨�§�¨>©Kh
F8G,I�G;Y;PXJ�PXJS_�[�G,J�kgU.G,]�]SLXPNUWT�I�\sV�UWLNG,I�PN\KJ�GKL�a&I�V�GKJ�O�GK[�I�PX\J�aSG,J1TyO�]�G,I�PQG,L�TSG,I�GKk�GKO�UWOWa�GKO

�dU�LNL{GKOBLNGKV�_U3OxI�\KV�UWOo\KecRSJ�O�I�V�R�[�I�RSV�U�TnTSG5I	GjO�R�[	bzGKOiI�bSUq½�\V�LQT�½�PNTSU3½�UWk�hB��bSUWV�UqG,V�U
YsG,JZM�T�G5I�G�Y;PNJSPNJS_lO�MZO�I�UWYsO`PXJ�R1O�U;I�\ZT�GvMKa0G,J�T�G,]�]SLXPQ[�G,I�PN\KJ�O3PXJ�[�LXR1T&UsI�b�U0Ã3h¸Ò�h{�{V�UWG5f
O�RSV�MyT&U(I�UW[(I�PNJS_tY;\KJ�U�MtLQG,R�J�T&U�V�PNJS_�agúBG5I�PX\J�G,L»\dGO�|U(I�k�G,LNL��BO�O�\Z[�PNG,I�PN\KJn[(\>GK[	bSU�OiT&U�I�UW[(I�f
PNJS_sI�V�U�J1TSOiG,J1T�]�G5I�I�U�V�J�Oo\Kec]SLNGvMte�\KV8PXJ�TSPXuZPQT&R�G,L{]SLQGvMKU�V	OoG,J1TtI�UWGKY;OWa1GKJ�Tn[�G,I�UW_K\KV�PNm�PNJS_
]�G,I�I�UWV�J1O!\,e�[	b�PXLQT&V�U�JjPNJsI�b�Uie�\O�I�UWV�[WG,V�UBO�M&O�I�UWYäÄ ëKÌ,Ç�hcÒZUWuKU�V	G,L,îx\KRSV�J�G,LQO!b1GvuKUib�GT;V�U�[(UWJI
O�]1U�[(PQG,L�PQO�O�RSUWO�\JnTSG5I	GqY;PNJSPNJS_nÄ Ì��(Ç�a�Ä ÌKÍ,Ç�a�Äw��Å��5Ç�h
êSh Í�hN��ß^ 5¥� :òn§�¨�§�¨Z©�Å�ÏKÏ�¦�Ñ� KÕO_S¢(Ð(·HFHG5I	G�Y^PNJSPNJS_�a$LNPX|Uj[(LNR�OxI�U�V�PXJ�_�a$PNO3GKJ�U(p&]SLN\KV	G5I�\V�M

GK[(I�PNuZPwIxMa�O�\j[�LXR1OxI�U�V�PXJS_;Y;U(I�bS\&TSOBGKV�UD�dU�LNL�O�RSPwI�UWTye�\VBTSG5I	G;Y;PXJSPNJS_1h���LNR�OxI�U�V�PXJ�_^PQOi\Ke�I�UWJ
G,J}PNY^]g\KV�I�GKJ>I3PXJSPXI�PQG,L�OxI�U�]�\,eoO�UWuKUWV�GKL$PNJ}I�bSUjT�G5I�GyY;PNJSPXJ�_n]SV�\&[�UWO�OsÄ Æ>Ü�Ç�hsÒ&\KY;Us\,e�I�bSU
TSG,I�G^Y;PXJSPNJS_jGK]S]SV�\GK[	b�UWO��obSPN[	b�R�O�U`[(LNR�O�I�U�V�PNJS_sG,V�U;£ 5¥� K¡	 vÐ�¢.Ð�¢�©KÙs¢(¨1¥� ,¥�§�Ñ,¨�aZÏ�¦�¢	£5§�Õ�¥�§�´5¢
ÙsÑW£¢(�#§�¨Z©,agG,J�T�´�§QÐ	Ô� ,�#§	�� 5¥�§�Ñ5¨�\,e{LQG,V�_KU`TSG,I�GKk�GKO�UWOWh
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PNJI�\�b�\KY;\K_U�JSUW\KR�O8_KV�\KRS]1O�h.��b�PNOD[�GKJ}O�U�V�uKUq]SRSV�]1\>O�U�OH\,e�TSG,I�Gy[(\Y^]�V�U�O�O�PX\J����d\KV�|ZPXJ�_
�oPXI�b�I�bSUl[(LNR�O�I�UWV�OtV�G,I�bSUWVsI�b�GKJ�PXJ1T&PXuZPQT&R�GKLBPXI�U�YsO	��ai\VsI�\�PNT&UWJ>I�PXe�M�[	b1G,V	GK[�I�U�V�PNO�I�PQ[�O;\Ke
O�RSkS]g\K]SRSLQG5I�PX\J�OD�obSPQ[	b�[�G,J}kgU;I�G,V�_KU�I�U�Tze�\V3O�]gUW[�Pwr1[;]�RSV�]g\O�UWOs��U�_1a�YsG,V�|KU�I�PNJS_yGKPXY;U�T
G5IiO�U�JSPN\KVi[�PwI�PXmWU�J�O	��h
�äÕ	Ñ,¨�¥�§�¨�Ô�Ñ5ÔZÐ�c��Ù;¢	 5¨�Ð8[(LNR�O�I�UWV�PNJS_�G,LN_K\KV�PXI�bSY Ä ÆKÆvÇcb�GOHk1UWU�JlR1O�U�TzI�\y[�LXR�O�I�UWVD]SPwp&UWLNO

PNJ8}{G,J�T�O�G,IHPNYsG,_KU�O;Ä ÆKê5Ç�h;Ø�GK[	b�]SPwp&UWLc\KV�PX_PXJ�GKLXLNMnb�GO.Üju5GKLXRSU�OHe�V�\YéT&PX�gUWV�UWJ>I`O�G5I�U�LNLXPXI�U
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I�b1G5I.G,V�UqI�V	G,]S]gUWT}kZMzbSPN_KbSLNMz]g\KV�\KR�ODO�UWT&PNY;U�J>I�Os��V�U�O�UWV�u\KPNV8]g\KV�\O�PXIxM&�HGKJ�T�O�RSV�V�\RSJ�T&U�T
kZM�b�G,V	T¿k�RSLX|æV�\&[	|&OjI�b�G5I�]SV�U�uU�J>I�I�bSU�bZMZTSV�\&[�GKV�kg\KJ�e�V�\KY LXU�G,|ZPXJ�_�Gv��GvMKhà� LNGKV�_U
uK\LXR�Y^U�\,eS]g\KV�\KR�O�O�UWTSPXY;U�J>I	O�PQO�[�V�R�[�PNGKL,I�\ir�J�TSPXJS_8_K\Z\&TDV�U�[(\5uU�V	G,kSLNU0V�U�O�UWV�uUWOWa(I�b�U�V�U(e�\KV�UKa
T&UWuKU�LN\K]�PXJS_HV�U�LNPNGKkSLXU�G,J1T.GK[W[(RSV	G5I�U�Y;U�I�bS\&TSO$e�\V$U�OxI�PXYsG,I�PN\KJ.\KegO�UWT&PNY;U�J>Ic]1\V�\>O�PXI�PNUWO�e�V�\KY
I�b�U3[(\KLNLNUW[�I�UWTyTSG5I	G^PNOo|U�MsI�\;UWO�I�PNY;G,I�PNJS_sbZM&T&V�\&[WG,V�k1\Jj]1\KI�UWJI�PNGKL�h
��bSUj_KUWJSU�V	G,LcV�RSLNUj\,edI�bZRSYqk�U(p&]gU�V�I�O3R1O�Use�\V3]g\KV�\O�PwIxMl[�\KY;]SR&I	G5I�PX\J�PNODI�b�G5IqPwI^PNO3G
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�ùJ>R�Y.kgU�V^\,eoe�GK[(I�\V�OWa!O�R1[	b�GKOqV�\&[	|�IxMZ]1U�O�a!O�I�V�R�[�I�RSV�UKa!G,J1T~[(UWY^UWJ>I�G5I�PX\J�a!GKOq]�GKV�GKYqf
U(I�U�V	OH\,e�e�R�J�[�I�PX\J8äù[(\J&e�\KRSJ1TnI�b�PNODV�U�LQG5I�PX\J�O�b�PX]�h^��bSPQODJSUW[�UWO�O�PXI�G,I�UWO8I�bSUjT&U(r1JSPwI�PX\J�\Ke
]SV�\K]gU�VBÕ	Ñ5¨1¥�¢�×¥�Ð�PNJ;�obSPQ[	bqI�\`G5I�I�U�Y;]&I�T&PQO�[(\5uKUWV�M`\Ke1]g\KV�\O�PwIxM3e�\KV�Y.RSLQG,Uh$þHU�\LX\_KPQ[�GKLZ[�\KJ&f
I�U�pZI�OBGKV�UDU�pZ]�V�U�O�O�UWT�PXJ�I�U�V�YsOo\,ec_KUW\KLN\K_PN[WG,L�]SbSUWJS\KY;U�J1GSa�O�R�[	bnGKOo_U�\Y^U�I�V�MKaSLNPXI�bS\LX\_KMKa
[(\Y;]�GK[(I�PN\KJ�a0G,J�T�O�RSk�O�PQT&U�J�[�UKa0GKO�O�\&[�PNG,I�UWT}�oPXI�b~GnV�U�_PX\J�ht��IqPNO.��UWLXL�|>J�\5�oJ�I�b�G5I.I�bSU
_KUW\KLN\K_PN[WG,L�[(\JI�U(pZIB[	b�GKJS_KU�O�e�V�\Yýk�GO�PNJyI�\jk1GKO�PXJ���TSPw��U�V�U�J>IB_U�\K_V�GK]SbSPQ[�GKL�GKV�U�GKO�PNJyI�bSU
�d\KV�LNT��iG,J�TzGKLNO�\se�V�\KYäV�U�_KPN\KJyI�\tV�U�_KPN\KJn�oPXI�b�PXJ}Gsk�GKO�PNJ�Ä ÆSµ�Ëa�5Ç�hB��RSV�I�bSU�V�Y;\KV�UKa�I�bSU^RSJ&f
T&UWV�LNMZPXJS_.e�UWG,I�RSV�UWO�\,e�[�\KJ>I�U�p>I	O�YsGvM;u5G,V�M;_KV�UWG5I�LXMh0Ò&PXY;]SLNU8Y;\&T&UWLgYsG,I�[	bSPNJS_3I�UW[	bSJ�PN�>RSU�O�a
�obSPQ[	b��d\KV�|�PXJ�U�JS_PXJSUWU�V�PXJ�_�T&\Y;GKPXJ1O.�obSUWV�UykgU�b�GvuZPN\KV^PNO;[(\J�O�I�V	G,PNJSUWT�kZM�YsG,JSf�YsGKTSU
O�MZO�I�UWYsOqGKJ�T��dU�LNLwf�UWO�I�GKkSLXPQO�bSUWT�LQGv�iO3\Kei]SbZMZO�PQ[�OWacY;GvM}JS\KI;GK]S]SLNM}PNJ�I�bSU�bZM&T&V�\&[�G,V�kg\KJ
U(p&]SLN\KV	G5I�PX\JzT&\KYsGKPXJ�hH��\yGKTSTSV�U�O�OiI�bSPQO�a�TSG,I�G�[(LNR�OxI�U�V�PXJ�_t��GKOiR1O�U�T�I�\�PNT&UWJ>I�PXe�M�I�bSU^V�UWLwf
U�u5GKJI3[�\KJ>I�U�p>I	O�a�GKJ�TnI�bSU�J}UW�>R�G,I�PN\KJ�T&PQO�[�\5uKU�V�My�dGOH[WG,V�V�PNUWTz\KR&I`�oPXI�bSPNJ�U�GK[	b}[(\KJ>I�U(pZIWh
��bSU3_\GKL��dGO�I�\tTSU�V�PXuUDI�bSU.O�RSk�O�U(I�� � �F��k���� �	� �F� W e�V�\KYäG;LNGKV�_U�ViO�U(IB\Kec_KU�\LX\_KPQ[�GKL1e�U�G5f
I�R�V�U�O�agG,J�TyI�bSU`e�RSJ�[(I�PN\KJ�GKL�V�U�LQG5I�PX\J�O�b�PX]�ä¤I�b�G,IBkgUWO�I8T&U(r1JSUWTyI�bSU.]g\KV�\O�PwIxMje�RSJ�[�I�PX\JzPNJ
G^V�UW_KPN\KJ�h
��bSU�\5uKU�V	G,LNL�Y;U�I�bS\&T&\LX\_KM�PNLXLNR�O�I�V	G5I�U�T~PNJ��$PN_�hcÌÆSa�[(\J�O�PNO�I�O^\,e8Ix��\}]SV�PXYsGKV�M�O�I�U�]1O�È

��P��`��\KJ>I�U�pZIHT&U�r�JSPXI�PN\KJlR1O�PNJS_yRSJ�O�RS]1UWV�uZPQO�U�Tl[�LXR�O�I�UWV�PNJS_tI�UW[	b�JSPN�>RSU�O�a�GKJ�T���PXP��HØ��>R�G5I�PX\J
T&PQO�[�\5uKUWV�M;kZMjV�U�_KV�UWO�O�PX\JtG,J�GKLXM&O�PNODÄX�WÅÅÆ3Ç�h�goU�G,L�U�pZ]�LX\V�G,I�PN\KJ�T�G5I�G;[�\KLNLXU�[�I�U�Tje�V�\KYùGqV�U(f
_KPN\KJtPXJtI�bSUD�iLQGKO�|5G3k�GO�PNJj��GKOdG,J�GKLXMZm�U�T;R�O�PXJS_.I�bSUHY;U(I�bS\&T&\KLN\K_M;TSU�uKUWLX\]1U�T�hc��bSU8T�G5I�G
\KkSîxUW[�I	OB��]�G5I�I�U�V�J�O	�cG,V�UiT&U�O�[�V�PNk1U�T;PXJjI�U�V�YsO!\Ke�ÌZÜ8_KUW\KLN\K_KPQ[�GKLZe�UWG,I�RSV�UWOWa>O�R�[	bjGOc]1\V�\>O�PXIxMKa
]gU�V�Y^U�G,kSPNLNPwIxMa,_KV	G,PNJ^O�PNm�UKaT&U�J�O�PXIxMKaKGKJ�T;O�\V�I�PXJS_1a,G,Y;\KR�JIc\KegT&PX�gUWV�UWJ>I!Y^PNJSUWV�GKLZe�V�GK_KY;U�J>I�O
��¢�·¸©>·NaS�R1G,V�I�mKa>[	bSU�V�IWaKe�U�LQTSO�]�G,V��0]SV�UWO�U�J>IWaJ�G5I�RSV�Ui\,e�I�b�UBV�\Z[	|.e�V�GK_KY;U�J>I	O�a]1\V�Ui[	b�GKV�G[�I�U�V�f
PQOxI�PN[WO�a�G,J1Tl[(UWY;U�J>I�G,I�PN\KJ�hD�iLNL$I�bSU�O�Uqe�UWG,I�RSV�U(f�u5G,LNRSUWO8G,V�U.JZRSY;U�V�PN[.Y;UWGKO�RSV�U�Y;U�J>I	OiYsGKT&U
\KJ�O�G,Y;]SLNUWO�\KkSI�G,PNJSU�Tte�V�\KYý��UWLXLXf�LN\K_>O�T&RSV�PXJS_;U�pZ]�LX\V�G,I�\KV�MsT&V�PXLNLXPNJS_;]SV�\&[(UWO�O�UWOWh
��bSUPL>f�Y;UWG,J1Oj[(LNR�O�I�U�V�PNJS_~G,LN_K\V�PXI�bSY �dGOsR�O�UWT�I�\�PNT&UWJ>I�PXe�M�G�O�U(I�\,e`bS\KY;\_KU�J�U�\KR1O

]SV�PXY;PXI�PNuKU`_U�\KLN\K_PN[WG,L�O�I�V�R�[�I�RSV�U�O3���Z���|� k ��� �	� �|��WH��h���bSUWO�U`]SV�PXY;PXI�PNuKUWOi��UWV�UDI�bSU�JnYsG,]�]1U�T
\KJ>I�\.I�bSU8R�JSPwIi[�\ZTSU8uU�V	O�R�OdO�I�V	G5I�PN_KV	G,]�bSPN[BRSJSPXIoY;GK]�hc�$PX_RSV�UDÌKêqT&U�]�PN[(I�OoGq]�G,V�I�PQG,LgYsG,]&f
]SPNJS_3e�\VdGqO�U�I�\Ke���UWLXLQO�GKJ�T;e�\RSV�]�V�PNY;PwI�PXuU8O�I�V�R�[�I�RSV�U�O�h0��bSU8JSU(pZIoOxI�U�]jPNJsI�b�UHT&PQO�[(\5uKUWV�M
]SV�\&[(UWO�O!PQT&UWJI�Pwr1UWTyO�U�[�I�PN\KJ1O�\Ke���UWLXLQO�V�U�_PX\J�O�I�b�G,I��dU�V�UBYsGKT&UHRS]�\,e�I�b�UHO�G,Y;U8O�UW�>RSUWJ�[(U
\,ec_U�\KLN\K_PN[WG,L�]SV�PXY;PXI�PNuKU�O�h�Ø!uU�V�MtO�R1[	bzO�U��R�U�J�[�U3T&U(r�J�UWTnGj[�\KJ>I�U�p>I�� ! hd��V�\YýI�bSU3]�GKV�f
I�PQG,L8YsG,]S]SPNJS_~\Ke3�{PN_KR�V�UlÌêSadI�b�Ul[(\JI�U(pZI6� � ����k!��� � �!��kH�!��÷n��GKOsPQT&U�J>I�Pwr�U�T�PNJ
Ix�d\z��UWLXL�V�UW_KPN\KJ�Ot��I�b�U�Ì��N�nG,J�T�êN���nO�U�V�PXU�O��(hn�oe�I�UWV.I�bSU�[�\KJ>I�U�pZI�O`�dU�V�UtT&U�r�JSUWT�a0T�G5I�G
]g\KPNJI	O^k1UWLX\JS_KPNJS_�I�\}UWGK[	b�[(\JI�U(pZI;��UWV�Uy_KV�\KRS]gUWT�I�\K_U(I�bSU�V^e�\KV;U��R1G5I�PN\KJ�T&U�V�PXu5G,I�PN\KJ�h
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\,e�TSPXY;U�J1O�PN\KJ�GKLXPXIxMyY^\V�U3I�b�GKJ~�
�N���Sh���IDPNOB]1\>O�O�PNkSLXU.I�\�b�G,J�TSLXU`I�bSUWO�U.]�V�\kSLXUWYsOiPXe�O�\Y^U
R�O�U(e�RSLoGKk�OxI�V�G[�I�PX\J�\,eiI�bSUyT�G5I�GlPNO^\k&I�GKPXJSU�T~G,J1T~PQO.R�O�UWT�PXJ�T&UW[�PNO�PN\KJ~YsG,|ZPNJS_lV	G5I�bSU�V
I�b1G,J�TSPXV�UW[(I�LNMsR�O�PNJS_qI�bSUDUWJI�PXV�U8T�G5I�G^O�U(IWh�\dMz£K ,¥� � K¡(Ð�¥�¦� Õ(¥�§�Ñ5¨1a&��UHY;UWGKJ�G^O�PNY;]SLXUDG,J1T
[(\Y;]�GK[(IBV�UW]SV�UWO�U�J>I�G,I�PN\KJn\,e0I�bSU^T�G5I�G�hB��bSPQO8O�PNY^]�LXPQ[(PXIxM�bSU�LN]�OBI�bSUqY;G[	bSPNJSU.PNJzU(áj[�PXUWJI
]SV�\&[(UWO�O�PXJS_�\KV`GybZRSYsG,J}PXJ�[(\Y^]�V�UWbSU�J�TSPXJS_�I�b�U;O�I�V�R�[(I�RSV�U;PXJ�TSG5I	GtU�GKO�PXLNMKhj��LNR�OxI�U�V�PXJ�_
G,LN_K\V�PXI�b�Y;O�GKV�UDPQT&UWGKLXLNMtO�RSPwI�UWT�e�\KViG[	bSPNU�uZPXJ�_^TSG,I�G;G,k1OxI�V�G[�I�PN\KJ�h
��JlI�bSPNOD]1G,]gU�V�a���U^b�GvuUqU�p&GKY;PXJSU�Tzu5G,V�PN\KR�ODO�I�U�]1ODPXJ�[(LNR�O�I�U�V�PNJS_�È^�x���8]�G,I�I�U�V�J�V�U�]SV�U(f

O�U�J>I�G,I�PN\KJ�aB��ËK�^O�PXY;PNLNGKV�PXIxM~[(\Y^]�R&I�G,I�PN\KJ�aH��Ì�q_V�\RS]SPNJS_l]SV�\&[(U�O�OWa�G,J1Tæ��ÍZ�^[(LNR�OxI�U�VsV�U�]&f
V�UWO�U�J>I�G,I�PN\KJ�hæ�BLNO�\���Unb1GvuKUnT&PQO�[�R�O�O�UWT�O�I�G,I�PQOxI�PN[WG,L�a�e�R�m�m�Ma�JSU�RSV	G,L�adU�uK\LXRSI�PN\KJ�GKV�Ma�G,J1T
|ZJS\5�oLNUWT&_U(f�k�GKO�UWTyG,]S]�V�\>GK[	bSU�O�I�\t[(LNR�O�I�UWV�PNJS_�h�½�Uqb�GvuKU`T&U�O�[�V�PNkgUWTye�\KR�VBG,]S]�LXPQ[�G,I�PN\KJ�Oo\Ke
[(LNR�O�I�UWV�PNJS_�Èo�����dPNY;GK_KU`O�U�_KY;UWJI	G5I�PX\J�a���Ë��\k&îxUW[(IiV�U�[(\_KJSPXI�PN\KJ�a���Ì��T&\&[(R�Y^UWJ>IiV�U�I�V�PXUWuvGKL�a
G,J1T���Í>��TSG,I�G^Y;PXJSPNJS_1h
��LXR�O�I�UWV�PNJS_sPQOBGs]�V�\&[(U�O�Oi\,ec_KV�\KRS]�PXJS_sTSG,I�GsPXI�UWYsOik�GO�U�T�\JzGsY;UWGO�RSV�U`\,e!O�PXY;PNLNGKV�PXIxMKh

��LNR�OxI�U�V�PXJ�_`PNO�G3O�R�k&îxUW[(I�PNuKUo]SV�\&[(UWO�OWµ,I�b�U8O�G,Y;UiO�U�I�\,e�TSG,I�GDPXI�UWY;O�\,e�I�U�JsJSUWUWTSO!I�\3kgUi]�GKV�f
I�PXI�PN\KJ�UWT^T&Pw��U�V�U�J>I�LXM`e�\VcT&Pw��U�V�U�J>I!G,]�]SLXPQ[�G,I�PN\KJ�OWh{��b�PNOcO�RSk&îxU�[�I�PNuZPwIxM`YsGK|KUWO{I�bSU�]SV�\&[�UWO�O{\Ke
[(LNR�O�I�UWV�PNJS_;b�G,V	T�h���b�PNOoPQOokgUW[WG,R�O�U3GsO�PNJS_LXU`G,LN_K\V�PXI�b�Yà\KViGK]S]SV�\GK[	byPQOoJS\,IBGT&UW�>R�G,I�UHI�\
O�\KLNuKUHU�uKUWV�Mj[�LXR1OxI�U�V�PXJS_;]SV�\Kk�LXUWYyhc�É]g\O�O�PNkSLNU`O�\LXR&I�PX\J�LNPNUWO�PNJyV�U(Ý1UW[�I�PXJ�_qI�bSPQOoO�RSkSîxUW[�I�PXu>f
PXIxMjPXJyI�bSUHe�\KV�Yà\,e$|>J�\5�oLXU�T&_KUh0��b�PNO�|ZJS\5�oLNUWT&_U8PQO�R�O�UWT�U�PXI�bSUWVoPXY;]SLNPQ[(PXI�LNMt\KVoU�p&]SLXPQ[(PXI�LNM
PNJ�\KJ�U�\VqY;\KV�Ut]�b�GKO�UWO^\,eH[(LNR�OxI�U�V�PXJ�_�hGîDJS\5�oLNUWT&_U(f�k�GKO�UWT�[�LXR�O�I�UWV�PNJS_}G,LN_K\KV�PXI�bSYsOqR�O�U
T&\Y;GKPXJy|ZJS\5�oLNUWT&_U8U�pZ]�LXPQ[(PXI�LNMKh
��bSUBY;\O�I�[	b�GKLXLNU�J�_KPNJS_3OxI�U�]jPNJt[�LXR�O�I�UWV�PNJS_`PQO!e�U�G5I�RSV�UBU(pZI�V	GK[(I�PN\KJ;\KV�]�G5I�I�U�V�JsV�U�]SV�UWO�U�J&f

I�G,I�PN\KJ�hzÞcG,I�I�U�V�J}V�UW[�\K_JSPwI�PX\J�V�U�O�U�G,V	[	bSU�V	OD[(\KJZuU�JSPNU�J>I�LNM�Gvu\KPQT�I�bSPQO.O�I�UW]~kZM}GO�O�RSY;PXJ�_
I�b1G5I�I�bSU`]1G5I�I�U�V�J�V�U�]�V�U�O�UWJI	G5I�PX\J�O�GKV�UDGvu5G,PNLNGKkSLNUHGO�PNJS]SRSIoI�\^I�bSU3[�LXR1OxI�U�V�PXJS_;G,LN_K\V�PXI�b�Yyh
��JzO�Y;GKLXL{O�PNm�U3TSG,I�G;O�U(I�OWa�]1G5I�I�U�V�J�V�UW]SV�U�O�UWJ>I�G5I�PX\J�O�[�GKJykgU3\k&I�GKPXJSU�Tyk�GKO�UWTy\KJ�]SV�U�uZPN\KR�O
U(p&]gU�V�PXUWJ�[(UH\,e�I�bSUDR�O�U�Vd�oPwI�btI�bSUH]SV�\kSLNU�Y�hc�i\5�dU�uKUWVWa>PNJjI�b�UD[WGKO�UB\Ke{LQG,V�_KUBTSG,I�G^O�U�I�OWaZPwI
PQO�T&PXáj[(RSLXI�e�\VcI�bSU8R�O�U�VcI�\3|KUWU�];I�V	GK[	|.\,e�I�bSU8PXY;]g\KV�I�GKJ�[(Uo\Ke�U�GK[	b^e�UWG,I�RSV�UiPNJt[(LNR�O�I�UWV�PNJS_�h
�ðO�\LXR&I�PX\JzPQOiI�\tYsG,|UqGKOBYsG,JZM�Y^U�GKO�RSV�U�Y;U�J>I�OB\KJnI�bSU^]�G5I�I�U�V�J�OHGKO8]1\>O�O�PNkSLXU^G,J�TzR�O�U
I�b�U�Y PNJ�]1G5I�I�U�V�J�V�U�]�V�U�O�UWJI	G5I�PX\J�hA\dR&I`PwI`PQO8J�\,I`]1\>O�O�PNkSLXUqI�\�R�O�U;G�LQG,V�_KU^[(\LXLNUW[(I�PN\KJl\Ke
Y;UWGO�RSV�U�Y;UWJI	O;T&PXV�UW[(I�LNM�PXJ�[(LNR�O�I�UWV�PNJS_}k1U�[�G,R1O�Uy\,eD[(\KY;]SRSI�G5I�PX\J�G,Lo[�\O�I�OWh�ÒZ\�adO�UWuKUWV�GKL
e�UWG,I�RSV�UiO�U�LNUW[�I�PX\JgÊvU�pZI�V	GK[�I�PX\J^GK]S]SV�\G[	bSUWO$b�GvuUdkgU�UWJjT&UWO�PN_KJSU�T.I�\`\Kk&I	G,PNJ;LXPNJSUWGKV!\KVcJ�\KJ&f
LNPXJSU�G,Vc[(\Y.kSPNJ�G,I�PN\KJ�O{\,eSI�bSUWO�UdY^U�GKO�RSV�U�Y;U�J>I�O$�obSPQ[	bq[WG,Jqk1U�R�O�UWT3I�\HV�UW]SV�U�O�UWJ>I{]�G,I�I�UWV�J1O�h9n\>OxI0\,e1I�bSUoO�[	bSU�Y;UWO$]SV�\K]g\O�UWT3e�\KV$e�UWG,I�RSV�UdU(pZI�V	GK[(I�PN\KJgÊ,O�UWLXU�[�I�PN\KJqG,V�U�IxMZ]SPQ[�GKLXLNM`PwI�U�V	G5I�PXuU
PNJzJ�G5I�RSV�U.G,J�Tn[WG,JSJ�\,IBkgU.R�O�UWT�\JnLNGKV�_U3TSG5I	GjO�U(I�O8T&RSU.I�\j]SV�\Kb�PXkSPXI�PNuKUq[(\KY;]SRSI�G5I�PX\J�G,L
[(\>OxI	O�h
��bSU�O�UW[�\KJ�T~O�I�UW]~PNJ�[(LNR�O�I�U�V�PNJS_lPQOqO�PNY^PNLQG,V�PwIxM�[(\Y^]�R&I�G,I�PN\KJ�h}�àu5G,V�PXU�IxM�\,eBO�[	bSU�Y;UWO

b�GvuU3k1UWU�J�R�O�U�T�I�\y[(\Y^]�R&I�U^O�PNY;PXLQG,V�PwIxM�kgU(Ix�dU�UWJnIx��\�]�G5I�I�UWV�J�OWh8��b�U�M�R�O�U.|ZJS\5�oLNUWT&_U
U�PXI�b�U�V`PNY^]�LXPQ[(PXI�LNMl\V`U(p&]SLNPN[�PwI�LXMh�9z\O�ID\Ke�I�bSU;|ZJS\5�oLXU�T&_KU�f�k1GKO�UWTl[�LXR1OxI�U�V�PXJS_�G,LN_K\V�PXI�b�Y;O
R�O�UBU�pZ]�LXPQ[(PXId|ZJS\5�oLNUWTS_KUiPNJtO�PXY;PNLNGKV�PXIxMs[(\KY;]SRSI�G5I�PX\J�h0�i\5�dU�uKUWVWaPwe{]�G5I�I�U�V�J�OdG,V�UiJS\KIdV�U�]&f
V�UWO�U�J>I�U�TsR�O�PXJS_q]SV�\K]gU�V�e�UWG5I�RSV�UWOWaI�bSU�J�PwI�PQO�JS\KId]g\O�O�PXkSLNUiI�\q_U(I�G.Y;UWGKJSPNJS_,e�RSLg]�GKV�I�PwI�PX\J
PNV�V�UWO�]1U�[�I�PXuU.\,e�I�bSUs�>R�GKLXPXIxMzG,J�T��>R�G,J>I�PXIxMz\Ke�|ZJS\5�oLXU�T&_KUqR�O�UWT�PXJ�O�PNY;PXLQG,V�PXIxM�[�\KY;]SR&I	G5f
I�PN\KJ�h3��bSU�V�U.PQOHJS\tRSJ�PXuU�V	O�GKLXLNMnGK[�[�U�]&I	G,kSLNUqO�[	bSUWY^U.e�\KVD[(\Y^]�R&I�PNJS_�O�PNY;PXLQG,V�PwIxM�kgU(Ix�dU�UWJ
]�G,I�I�UWV�J1O�V�U�]SV�UWO�U�J>I�UWTsR�O�PNJS_^G.Y;PwpZI�R�V�UH\,e�kg\,I�b��>R�GKLXPXI�G,I�PNuKU8GKJ�Tt�>R�GKJ>I�PXI�G5I�PXuUie�U�G5I�R�V�U�O�h
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F8PNO�O�PNY;PXLQG,V�PXIxM}kgU(Ix�dU�UWJ�Gz]1G,PNVq\Kei]�G5I�I�U�V�J�OqPNOqV�U�]SV�UWO�U�J>I�U�T�R�O�PXJ�_�GlTSPNO�I�GKJ�[(U�Y^U�GKO�RSV�U
I�b1G5IiYsGvMj\KV�YsGvMjJS\KIik1U3G^Y;U(I�V�PQ[,h
��bSUiJSU�p>I�OxI�U�]sPNJt[(LNR�O�I�UWV�PNJS_3PQOcI�bSUB_V�\RS]SPNJS_3OxI�U�]�h0��bSUWV�UBGKV�UBkSV�\>GKT&LNM3Ix�d\`_KV�\KR�]SPXJ�_

O�[	bSU�Y;UWOWÈdbSPXUWV�GKV�[	b�PN[WG,L�G,J1T�]�G,V�I�PXI�PN\KJ�GKL{O�[	bSU�Y;U�O�ho��bSU3b�PXUWV�GKV�[	bSPQ[�GKL�O�[	bSU�Y;UWOBG,V�U3Y;\KV�U
uKUWV�O�G5I�PXLNUoG,J�T^I�bSUB]1G,V�I�PXI�PN\KJ�GKL�O�[	b�U�Y;UWO!GKV�UoLNUWO�OcU�pZ]gU�J1O�PNuKUh$��bSUB]�G,V�I�PXI�PN\KJ�GKL�G,LN_K\V�PXI�b�Y;O
G,PNY»G5I�YsG5p&PNY;PXmWPXJS_DI�bSUBO��>R�G,V�UWT^U�V�V�\KV![(V�PXI�U�V�PN\KJ^e�RSJ�[(I�PN\KJ�h�9n\KI�PNuvG,I�U�T;k>MqI�b�Uoe�G,PNLXR�V�Ui\Ke
I�b�U^O��>R�G,V�UWT�UWV�V�\KVi]1G,V�I�PXI�PN\KJ�GKL{[(LNR�O�I�UWV�PNJS_�GKLX_\KV�PwI�bSYsOiPNJnr�J�TSPXJS_�I�b�U.\K]SI�PNY;GKL$O�\KLNR&I�PX\J
I�\�I�b�PNOD]SV�\Kk�LXUWYya�G�LQG,V�_KUq[�\KLNLXU�[�I�PX\Jl\,edG,]S]SV�\G[	bSUWOBb�GvuKUqk1UWU�J}]SV�\K]g\O�UWTzGKJ�TlR1O�U�TnI�\
\KkSI�G,PNJ�I�bSU�_KLN\Kk�GKL�\K]SI�PNY;GKLoO�\LXR&I�PX\J�I�\lI�bSPQO;]SV�\KkSLNU�Y�h��i\5�dU�uU�V�a{I�bSUWO�U�O�[	bSUWY;UWO^G,V�U
[(\Y;]SR&I�G,I�PN\KJ�GKLXLNMj]SV�\Kb�PXkSPXI�PNuKUH\KJ�LQG,V�_KUDTSG5I	G;O�U�I�OWh0�8úBúÉk�GO�U�T�[�LXR1OxI�U�V�PXJS_sO�[	bSU�Y;U�OoG,V�U
JSUWRSV�GKL{PNY;]SLNU�Y;U�J>I�G,I�PN\KJ�O8\,ecI�bSUq[�LXR1OxI�U�V�PXJS_yG,LN_K\V�PXI�bSYsO8G,J�T�I�bSU�MnO�b�G,V�U3I�bSU.R�J�T&UWO�PNV�U�T
]SV�\K]gU�V�I�PNUWO�\,eZI�bSU�O�UdG,LN_K\V�PXI�bSYsOWh��i\5�dU�uU�V�aW�8úBúBO$b�GvuU0I�bSUd[�GK]�G,kSPNLNPwIxM8I�\HG,R&I�\KYsG5I�PN[WG,LNLXM
JS\V�YsG,LNPNm�UdI�bSU8TSG5I	G`G,J�T^U(pZI�V�G[�Ice�UWG,I�RSV�UWOWh0�iJsPNY^]g\KV�I�GKJ>I!\Kk�O�U�V�u5G5I�PN\KJ^PQOcI�b1G5I!U�uU�J;PXe�G
O�[	bSU�Y;U3[�GKJyr�J�TyI�b�U3\K]&I�PXYsGKL�O�\LXRSI�PN\KJyI�\sI�bSU.O��>R�G,V�UWT�U�V�V�\V�]�G,V�I�PXI�PN\KJSPNJS_s]SV�\Kk�LXUWYya�PwI
YsGvM^O�I�PNLNL1e�GKLXL�O�bS\KV�I�\,e�I�bSUHV�U��R�PXV�U�Y;U�J>I	O!kgUW[�GKR�O�UB\,e�I�bSUB]g\O�O�PXkSLNUBJ�\KJ&f�PNO�\,I�V�\]SPQ[�J�G5I�RSV�U
\,e$I�b�U3[(LNR�OxI�U�V	O�h
��JjO�\Y^UiGK]S]SLNPN[WG5I�PX\J�O�a,e�\KV!U�p&GKY;]SLXUBPXJsT&\&[(R�Y^UWJ>I�V�U�I�V�PXUWu5G,L�aKPXI�YsGvM.kgUiR�O�U(e�RSL�I�\`b�GvuU

Gz[�LXR�O�I�UWV�PNJS_nI�b�G5I^PNO.JS\,I^Gz]�GKV�I�PwI�PX\J�hz��bSPQO3Y;UWGKJ�O.[�LXR�O�I�UWV�OqG,V�Uj\5uKUWV�LQG,]�]SPXJ�_�h��SRSmWm�M
[(LNR�O�I�UWV�PNJS_tGKJ�Tye�RSJ�[(I�PN\KJ�GKL{[(LNR�O�I�UWV�PNJS_tGKV�U`PQT&UWGKLXLNM�O�RSPXI�U�Tye�\KVBI�bSPQOB]�RSV�]g\O�UKho�BLNO�\se�RSmWm�M
[(LNR�O�I�UWV�PNJS_�G,LN_K\V�PXI�bSYsOs[WG,J�b�G,J�TSLXUnY;PXpZU�T�TSG5I	G}IxM>]gUWOWhæ�B\5��UWuKU�V�a�G�YsG5îx\V;]SV�\kSLNU�Y
�oPXI�b�e�RSmWm�M�[�LXR1OxI�U�V�PXJS_�PQO;I�b�G5IjPXItPQOjT&PXás[�RSLXIjI�\�\k&I�GKPXJ�I�b�UnY^UWY.kgU�V	O�b�PX]�u5G,LNRSUWOWh¹�
_KUWJSU�V	G,L0G,]�]SV�\>GK[	bnYsGvM�JS\,ID�d\KV�|ykgUW[WG,R�O�U.\Ke!I�b�U;O�RSk&îxU�[�I�PXuU.J�G,I�RSV�Uq\Ke�[(LNR�O�I�UWV�PNJS_�h`��I
PQO.V�UW�>RSPNV�U�T}I�\�V�UW]SV�U�O�UWJ>I.[(LNR�OxI�U�V	O3\k&I�GKPXJSU�T�PNJ�GlO�RSPXI�G,k�LXUte�\KV�YéI�\lbSUWLX]�I�bSU�TSUW[(PQO�PX\J
YsG,|U�V�h»îDJS\5�oLNUWT&_U(f�k�GKO�UWTq[(LNR�O�I�U�V�PNJS_`O�[	bSUWY;UWO0_KUWJSU�V	G5I�U�PXJ>I�R�PwI�PXuU�LNMqG,]�]1U�G,LNPXJS_3TSUWO�[(V�PX]&f
I�PN\KJ1OB\Ke�[(LNR�O�I�U�V	OWh8��bSUWM�[WG,JzkgU^R�O�U�TnU�uU�Jz�ob�U�JzI�bSU^]�G5I�I�U�V�J�OHG,V�U3V�U�]SV�UWO�U�J>I�U�T�R�O�PXJS_
G^[(\KYqkSPNJ�G5I�PX\Jj\,e{�>R�GKLXPXI�G,I�PNuKUDG,J�T��>R�G,J>I�PXI�G,I�PNuKUBe�UWG5I�RSV�UWOWa>]�V�\5uZPQT&UWTs|ZJS\5�oLNUWTS_KUBLNPNJS|ZPXJS_
Gl[�\KJ�[�U�]&I;G,J�T�I�bSUyY;Pwp&UWT�e�UWG5I�RSV�UWOqPNO^Gvu5G,PNLNGKkSLXUh��B\5��UWuKU�V�a$PXY;]SLNU�Y;U�J>I	G5I�PN\KJ1O.\KeoI�bSU
[(\J�[(UW]&I�R1G,L{[�LXR1OxI�U�V�PXJS_�O�[	bSUWY;UWOHG,V�U3[(\KY;]SRSI�G5I�PX\J�G,LNLNM�U�pZ]gU�J1O�PNuKU^G,J�TnGKV�U3J�\,IHO�RSPXI�GKkSLXU
e�\KVo_V�\RS]SPNJS_^LNGKV�_UHTSG,I�GsO�U(I	O�h
��bSU�L>f�Y;UWG,J1O�G,LN_K\V�PXI�bSY÷G,J�TDPXI�O�JSU�R�V�GKL,PXY;]SLNU�Y;UWJI	G5I�PX\J�a�I�bSUUîD\bS\KJ�U�JDJSU(I�a5G,V�UcY^\>OxI
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