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G�HJILK9INM INOQPSRJTUI�V9WXP�YZHD[]\SH_^`OQaJTU[]VDP bc[QWEdfe�ghe�i,jkPSOQO][lK_INmnbZH	oSb�p	ININV,oUT(oNqrPsmFYtP_jkaubvP�YZWwHJIyxz[]\sH
{�VJINmw\Sd�|�H_dJbE[ljNbX}`x�{.|�~�jkPsTUT�aDVJ[�Wcd>P�M INm�WrHJIZO�oSbcW�K9I�jNosK9I ��G�HD[lb�RJmwPSR	P bwo�O�K9I�brj�mr[]p	I�b�ozWrI�jnHJVJ[���aDI �
Olo�mr\sI�o�VJ\sO]I>p	I�o�T(bEWrm�o�HJOQaJVJ\U}�K9INM INOQPSR	I�K�T(o�[QVJO]d�p_d�PSaJmX\SmwPSaJR(P�M INm.WrHJI>OlosbcWXWrHJmwINIzd I�o�mnb>���������t~n�
o�VuKf[]V	bEWrmraDTUINV_WZWrH	o�W�\S[QM I�bFTya	jnH(TUPSmwI@[QV9YtPSmwT(o�Ww[]PsVfWrHuo�V�RJmwI�bcINV_W>O]aJTU[QVJP bE[]WEdUTUPsVJ[]WwPSm�bzo�p�PsaJW
WrHDI�p	I�o�T�^`p	I�o�T/jkPSOQO][�bc[]PsV�mwIN\S[QPSV�P�Y0bEa	j�H,jkPsO]O][�K9INm�bk�U�`W�P���INm�b@WwHJI�PsRJR	PSmwWraJVJ[QWEd�WwPf[]VujkmrI�osbcI�WwHJI
[]V_WrI�\Smno�WrI�KfOQaJTU[QVJP bE[]WEd(p9d�o�Y�oSj�WrPSm��ZHJ[�j�H�[lb0K9[���jkaJOQW�WrP�� a	o�V_Wr[�YtdfpJaJW�mno�VJ\SI�bzYtmwPST �N�(WrP��S�� 
o�Wvo�M I�mrd(TUP_K9I�bEW�j�P bcW��@¡�I-[QV9WwINV	K(WrP(pJaJ[QOlKfo�V	K�[]V	bEWno�OQO�WwHJI�TUPsVJ[]WwPSm0o�W�WwHJIU¢.PSmwVJINO]O�{�O]I�j�WrmrPsV
£ WwPSmno�\SIL¤F[QVJ\�}E¢X{ £ ¤v~���YtaJV	K9I�Kfp9d�WrHJI¦¥�o�Ww[]PSVuo�O £ j�[]INV	j�I�§JPSaJVuKJo�Ww[]PSV���K_INM INO]PsRfWwHJI�WrI�jnHJVJ[���aDI�b
P�Y¨jkPSOQO][lbE[]PsVUmrIN\s[]PsV©TLPSVJ[QWrPSmw[]VJ\D�Jo�V	Kf� a	o�V_Wr[�Ytd�WwHJI�\ o�[]Vf[QV([]V_WrIN\smno�WwI�K�OQaJTU[]VDP bc[QWEd �

ª aJm-\smrPSaDR«[lb�aJVJ[���aJI�O]d�� a	o�OQ[�¬	I�KfYtPSm�WwHJ[lb�RJmrP�qrI�jkWN��|�mwP�Yw���PsV9M_[lj�[]VJ[�HuoSb-H	osK®ofOQPSVJ\�^`WwINmrT
[]V_M PSOQM INTyINV9W��Z[]WwH¯p�I�o�T(bEWrmno�HJO]aDVJ\J�0oSb(bcHJP��ZV°p9d±HJ[lbURJaDpJO][�jNo�Ww[]PSV¯OQ[lbEWUo�V	K²mwIkYtINmwINV	jkI�byo�W(WwHJI
INV	K«P�Y�WwHJ[lbURJmwPSR	P bwo�O`��|�mrP�Yw�³¢.[]V	o�pJmrP´[lbyWrHJI�jkaDmrmrI�V9Wf¢Zµ�{ ª bER	PS¶ I�bER�I�mnbcPsV·[]V¯Ruo�mrW�K9aDI�WwP
HJ[�b-T(o�V_d
j�PSV_Wrmr[QpJaJWw[]PSVub-WrP�T(oSjnHJ[]VDI�[�brbcaDI�bN�¹¸��`�´�`V±WrHJI(OlosbcW�WwHJmrINI(d I�o�mnb��¨HJI(H	osb�K_INM INO]PsR	I�K´o
WrI�j�HJVD[l� aJI ��bc[]TL[]Olo�mzWwP�|�Pºbc[QWrmrPsV
{�TU[�brbE[]PSV�G2PSTLPS\Sm�o�RJH_d�[]V�TLI�K9[lj�[]VJI �	�ZHJ[�j�H�TUI�oSbcaDmrI�b�K_[]mrI�jkWrOQd
WrHDI�RJmrPsR�I�mrWr[QI�bzP�YZWrHDI�p�I�o�T(b>o�W�WrHDIyjkPSOQO][lbE[]PsVfR	PS[QV9W��¼»��±½���p_dfTLI�oSbEaJmr[QVJ\�WwHJIyK9INVubc[]WEd(P�YINM INV_W
M INmwWr[lj�I�b�o�VuKUo�VJ\saJOlo�m>K9[lbEWrmw[]pJaJWw[]PsV	b¨P�Y�Wc�XP-OQINRJWrPsV�I�M INV9W�b�a	bc[QVJ\-WwHJI-¢Zµ�{ ª K9INWrI�jkWrPsmN�.G�HJI>Olo�WrWrI�m
WrI�j�HJVD[l� aJI�[lb���o�W�RJmrI�bcINV_WN��O][]TL[]WrI�K©WrP�P�¾L[]VJILbcWwa	K9[QI�b@P�Y�¢X{ £ ¤@��o�V	K
PSVDO]dfYtPSm�mraJVub-�ZHJ[ljnH�Huo�M I
��I�O]O�^�aJV	K_INmnbEWrP P_K-p	I�o�T¿PSRJWw[ljNb����`W�[lb�K9INM INOQPSR	I�K-o�V	K-�Z[]OQOJj�PSV_Wr[]V_aJI.WrP0p�I>K_INM INO]PsR	I�K�WrPS\sINWrHDINm��Z[]WwH
WrHDIUWrI�jnHJVJ[���aDIyK9I�brj�mr[]p	I�K�HJINmrIº��o�VuK��Z[]OQO¨RDmrP�M9[�K9ILjkmrPºbrbÀ^ÀjnHJI�jn¶Jb�WrH	o�W-VJP�PsWrHJINm�WrI�jnHJVJ[���aDIyjkPSaJO�K
RJmwP�M_[lK_I �

ª aJm�[QV9WwINmrVuo�Wr[QPSV	o�O_jkPSOQOlo�p�Psmno�WrPSm�b�o�mwI2qra	bEW�osb�� a	o�O][�¬uI�KB��|�mrP�Yw�.¢.PS[�brbcPsV�P�Y�Á>VJ[]M INm�bc[QWcdZP�Y�|�o�mrT(o
[]VD[]Wr[�o�WwI�KzWrHDI¨�ZHDPSO]I�¬	I�OlKz�Z[QWrH�oZbcINTL[]V	o�OJ�NÂ »�ÂZR	o�R	INm���[QV��ZHJ[ljnH�HJI.INÃ_Wrm�oSjkWwI�K�WrHJI�\sINVJINm�o�OQ[]ÄNI�KZYtPSmrT
YtPSm>Olo�mr\sI�o�VD\SO]I¦bcd_V	jnHJmrPsWrmrPsVfm�oSK9[�o�Wr[QPSVÅ�ÆÂ���o�VuK�YtPSaDV	Kf[]WZWwP�p	I-MsosbcWrOQd�K9[���INmwINV9W�YtmwPST Çnj�OloSbwbc[�jNo�O�È
bcd_V	jnHJmrPsWrmwPSV�mnosK9[lo�Wr[QPSV-YtPSmwT�aDOlo�Iº��x>I�TUI�osbcaJmwI�Kz¬	mnbEW�WrHDIZRJmrPsR�I�mrWr[QI�b�P�Y2bEa	jnH-mnosK9[lo�Wr[QPSV����N����� �ZmrPSWwI
WrHDI�¬	mnbEWN� M INmrd0[]TUR	PSmwWno�V9W��SR	o�R	INm.WwH	o�W.K_[lbrj�a	brbEI�b�Olo�mr\sI�o�VJ\SOQIZp�I�o�T(bEWrmno�HJO]aDVJ\	���S�k��}É�ZHJ[�j�H2��[]V�WwaJmrV��
[]VubcRJ[QmrI�K�WwHJIz¬	m�bcWZINÃ_R	INmr[QTUINV_Wno�O9RJmwPSR	P bwo�O����Ê��É~Xo�V	K�YtPSmZWE��I�V9WEd-d I�o�mnb.H	oSb>jkPsV9Ww[]V_aJI�K�WrP���Psmr¶UPsV
bcd_V	jnHJmrPsWrmwPSV�mnosK9[lo�Wr[QPSV��ZHJ[QO]I�RDmrPSR	Pºbc[]VD\-WrHDI�Mso�mw[]PSaub�YtPsmrT(b2P�Y�bEd9V	jnHJmwPSWrmwPSV�m�oSK9[�o�Wr[QPSVyosb�R	P��XINmcYtaDO
p	I�o�TËTUPSVD[]WrPsmnb����NÌ��°�kÍS����|�mrP�Yw��|�o�WrI�O�P�YÎ�j�Ï>[]OQO�ÁzVJ[QM INmnbE[]WEd�[�b�oUjkaDmrmrI�V9W�¢Zµ�{ ª TUINT�p	INmo�V	K
YtaJWwaJmrI(ZÐ0ZÐ�¤&jkPSOQOlo�p�Psmno�WrPSm���xzIUH	osb-��PSmw¶ I�K�RJmwINM_[]PSaubcO]d�o�W�WrHJIL[]V_WrINmEY�oSjkIyp	INWE��ININV�T(osj�HJ[QVJI
o�VuKfK9INWwI�jkWwPSm����N���`�	o�VuK©H	osbzo�Vf[]V_WrI�mrI�bEWZ[]V�K9INM INOQPSRJ[QVJ\�WrHDI@WwI�jnHJVJ[l� aJIzYtPsmFYtaDWraJmwI-o�RJRJOQ[ljNo�Wr[]PsV	bk�J[QV
R	o�mrWr[�jkaJO�o�m>ZÐ�ZÐ�¤��

G�HJINmwIyo�mrILbcI�M INVfWwmno�VubcM INm�bcIyK9IN\smrINI�bvP�Y.YtmrINI�K_PST"}�Ñ Ò�Óh~�[QV�oUp�I�o�T�^�p	I�o�TÔjkPSOQO][lbE[]PsV�o(bcHJP��ZV
[]V�§�[]\saJmrIL�S�>G¨d_RJ[�jNo�OQO]dyp�I�o�T(b>o�mwI-T(osK9I�WrPUP�M INmwOlo�R�o�W�WrHJI�p	IN\s[]VJVJ[QVJ\UP�YXo�T(osj�HJ[QVJI�mwaJV2��o�YtWrI�m
�ZHJ[�j�H�WrHJINd�bcW�o�mrW0WrP(K9mw[�YtW�[QV	K9INR	INVuK9INV_WrO]dL[]V�bEH	o�R	I ��bE[]ÄNI �	O]P_j�o�Wr[QPSV�o�V	KÕPsmr[QINV9W�o�Ww[]PSV���G�HJIyK9mw[�YtW�b
o�mwI-\sINVJINm�o�WrI�K©p_d©WwHJI�jkPSV_Wr[QV9aDPSa	b��BbET(o�OQO`�Jo�V	Kfmno�V	K9PsTÖjnH	o�VJ\sI�bZP�Y.T(o�V9dLT(oSjnHJ[]VDI�jkPSTLR�PsVJINV_Wnb
bcauj�H°osb©WrHDI�p�I�o�T jkaJmwmrINV_WnbLo�V	K¯T(o�\sVJINW(bEWrmwINVJ\SWwH	bk��×zaDI�WwP®WwHJI�p	I�o�T bE[]ÄNI�bUo´K9mr[�YtWUP�Y��N�
TU[�jkmrPsV	bk��oÕmwPSWno�Wr[QPSV«P�Y�Ê�K9IN\smrINI�bk��PSmLofpJOQP o�Ww[]VJ\�P�Y¦�N��TU[�jkmrPsV	b@p_d
PSVDI©p	I�o�T o�WLo�V_d
P�Y�WwHJI
Ø�^tY�oSjkWwPSmr[QI�b�[lb�INVJPsaJ\SH,WrP�bER	PS[]OXWrHJIyO]aDTU[]VJPºbc[QWcdº��{�M INV
o�bcd_TUTUINWEmw[lj-Ø�^ÉY�osjkWrPsmrd�bEa	j�HÅoSb1¢X{ £ ¤
bca_�BI�mnbzYtmrPsTÖK9[��BI�mrINV	j�I�bFp	INWE�XININVfWwHJI�WE��Pyp	I�o�T(b0o�W�WwHJIyjkPSOQO][�bc[]PsVfmwIN\S[QPSV�K9aJI�WwP(K9[��BI�mrINV	j�I�bF[QV
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WrHDI�T(oSjnHJ[QVJI�O�o�WrWw[ljkIZYtPSmXINO]I�jkWrmwPSV	b.o�VuK�R	Pºbc[]WwmrPsV	bk�JWwHJI�bEP�^ÀjNo�OQO]I�K�ÇrRJmwINWrÄNI�OlÈ�brjnHJINTUIº� o�V	KLjkPSaJRDO][]VD\
[]V_WrmwP_K9a	jkI�K-p9d�WwHJI�¢Zµ�{ ª bEPSOQINVJPS[�K�o�V	KyT(o�\sVJINW�VJPsV9^�O][]VDI�o�mw[]Wr[QI�bk��Ð�b.o�mrI�bcaJOQW�p	I�o�T(b�T(oNd�jkPsO]O][�K9I
oSbEd9TLTUINWrmw[ljNo�O�O]d
}tWrHJmwINIUP�Y�WrHJIyYtPSaJmyVJPSV_^`PsRJWr[QT(o�OXp�I�o�T�^�p	I�o�T j�PSO]OQ[lbE[]PSVub-bcHDP��ZV±[]V±§�[Q\J�
Ê�o�mwI
mrI�oSK9[QO]dyPSp	bEINmrM I�K(o�W@¢X{ £ ¤�~n�	K9I�jkmrI�osbc[QVJ\�WrHJI�OQaJTU[]VDP bc[QWEdyK9INO][QM INmrI�K-WrPyWrHJI�¢Zµ�{ ª INÃ_R�I�mr[]TLINV9W��

G�HJI�INV	j�O]P bEI�K©OQINWrWwINmnbZP�YbEaJRJR	PSmwWN�BYtmrPsTÙWrHDIyK9[]mwI�jkWrPsmzP�YXWrHJIU¢.PsmrVJINOQO�{�OQI�jkWrmwPSV £ WrPsmno�\sIU¤Z[]VD\
o�VuK1WwHJI>K9[]mwI�jkWwPSm�P�Y2|.{.|�^E�w��o�W.WwHJI £ Wno�V9YtPSm�K�µ	[QVJI�o�m�Ð0jNjkINOQINmno�WrPSm.¢.INV_WrINm�� K9I�bwjkmr[Qp	I�WrHDIzINVDPSmrTLPSa	b
RJmwPSpJOQINT(b-INV	j�PSaJV_WrINmwI�K®[QV«Wwmrd_[]VJ\�WrP
T�o�[]V_Wno�[]V´p	I�o�Ty^`p	I�o�T P�M INmwOlo�R«o�\ o�[]V	bEW©WwHJIfH_aJV	K_mrI�KJbyP�Y
K9mw[�YtWr[QVJ\�j�PSTUR	PSVDINV9W�b�o�mrPSaDV	K©WwHJI�T(osj�HJ[QVJI ��G�HJI�K9INWwI�jkWwPSmZK_INM INO]PsR	I�K1[QV(WrHJ[�b¨RJmwPSR	P bwo�O�[lK9INV_Wr[�¬	I�b
WrHDI-RJmwPSpJOQINT��J[lK_INV9Ww[�¬	I�b¨�ZHJ[�j�H�p�I�o�TÙVDINI�KJbZWrPyp	IyjkPSmwmrI�jkWwI�KB�	o�V	Kfp9d(HJP��·Tya	jnHU[]W>VJINI�KJbFWwPUp	I
jkPsmrmrI�jkWrI�K��SmrIN\ºo�m�K9O]I�bwb¨P�Y2WrHDI�bEPSaJm�jkIzP�Y2WwHJIzRDmrPSpDO]INT��¹Ê�����Ð>V�[QWrINm�o�Wr[QM I�RJmwP_jkI�K9aDmrI0o�O]OQP��>b�WwP�K9P�WwHJI
bro�TUI-[�Y.WrHDI�RJmrPspJO]INTÚ[�b�oUjkPsT�pJ[QV	o�Ww[]PsV©P�YXWc�XPUPSm0TUPSmwI-Ik��I�jkW�bk��bca	jnH�oSb�pJOQP o�Wr[]VD\(o�V	KfmwPSW�o�Wr[QPSV
o�W>WrHDI-bwo�TUI0Wr[]TLI_�ÆÊ��`�

ÐÛpJ[]pDO][]Ps\Sm�o�RJHJ[�j�bcI�o�mnjnH�aubc[]VD\©WwHJI�Wr[QWrOQI�¶ INd9�XPSm�K®Çrp	I�o�T�^�p�I�o�T(È�RDmrP_K9a	j�I�b-��Í �UR	o�R	INm�b@P�M INm
WrHDIfOlosbcWLÊS��d I�o�m�bk�¯�d,RJmrP�M_[lK9[QVJ\�WwHJ[lb�Tya	j�H�[]V_YtPSmrT�o�Wr[QPSV2�.WrHD[lbyK9INM_[ljkIU�Z[QO]OZHJI�O]R±bcINWwWrOQI©�ZHuo�W
H	osbvp	INI�V
o�OQPSVJ\�^EbEWno�V	K9[]VD\fWrI�j�HJVD[ljNo�O�RJmwPSpJOQINTÙ[QV�oSjNj�INO]INm�o�WwPSm�RJH_dDbc[lj�bk�B�Z[QWrH�o�WwWrINVuKJo�V_W�p�I�VJIk¬	W�b
[]V´[QTURJmrP�M I�K�RJH_dJbE[ljNb�PSaJWwRJaJW�bk�¯Ð$T�oNqrPSm�[�brbcaDI©[�b-WrHJI(WwaJVJIk^ÀbcHJ[�YtW�O][QTU[]W����ZHJ[�j�H�YtPsm1Ü�o�Wyp�I�o�T(b
[lb>mrPSaD\SHJOQd��9�Ý�S¸_��{�Ã_WrI�V	bc[QM I-bEWra	K_[]I�bzP�YX[]Wnb>MSo�O][�K9[]WEd(o�V	Kf[]W�b�brjNo�O][QVJ\URJmwPSR	INmrWw[]I�bZH	oNM I-VDINM INm>p�I�INV
aJV	K_INmrW�o�¶ INV2��pJaJW�WrHJINd��Z[QO]O_p�I�jkPSTUI.R	P bwbc[QpJO]IZ[�Y�bcaJpubcWno�V9Ww[lo�O]O]d�VJI����S[]V	bEWno�V9W�o�VJINPsa	b�[]V9YtPsmrT(o�Wr[QPSV-PsV
WrHDI-p	I�o�Ty^`p	I�o�TÖjkPsO]O][�bc[QPSV(p	I�jkPSTLI�bzoNMso�[QOlo�pJO]I �0{�M INVfWwHJI-TUI�oSbcaDmrINTUI�V9WXP�YXO]PsVJ\S[QWra	K9[QV	o�O�K9IN\smrINI�b
P�Y�YtmrINI�K_PST��_bcauj�H�oSbZWrHDI@p	I�o�T³O]I�VJ\SWwH2�Jp	I�jkPSTLIzR	P bwbc[QpJO]I_���k���

§�[Q\SaJmwI
�SÞ�Ðß\SI�VJINmno�Ozp	I�o�T�^�p�I�o�T jkPsO]OQ[lbc[QPSV2� £ INM INV´R	o�mno�TLINWrINm�b�j�o�V«p	I�bcININV��ZjkPSmwmrI�bER	PSV	K9[QVJ\
WrP�WE��P�Wwmno�VubcM INm�bcI�K9[]TLINV	bc[QPSV	bzYtPsm�I�osj�H´p	I�o�T��.oÕWE�XP�K9[]TUI�V	bc[QPSV	o�O¨[QTUR	osjkW-R	o�mno�TUINWrI�m-M I�jkWwPSm
jkPsVJVJI�jkWw[]VJ\�WwHJI�WE��P�p	I�o�TàjkINV_WrINm�bk�Jo�V	K©PsVJI�mrINO�o�Ww[]M I�mwPSWno�Wr[QPSVf[QV(WrHJI�Wrm�o�V	bEM INmnbEI�RJOlo�VJI �

G�HJI>p�I�o�T(bEWrmno�HJO]aDVJ\-TUPsVJ[]WwPSm��XPSaJO�K1[QTURJmwP�M I.PsV
árâsã�ä�å�ãlæSç�p	I�o�T�^�p	I�o�T&TLPSVJ[QWrPSmw[]VJ\0TUINWrHDP_KJbk�
¢.aJmwmrINV_WrOQd
WrHJI(p	I�o�T RJmwPSR	INmrWw[]I�b�o�WUWrHDIfj�PSO]OQ[lbE[]PSV´R	PS[QV9WLo�mwIfTUPsVJ[]WwPSmwI�K
[]V´WE��P��ZoNdJb��¯�`V«PsVJI
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§�[Q\SaJmwIyÊ9Þ�G�HDI-YtPSaJm�p	I�o�T�^�p�I�o�TÙRuo�WrHDPSO]Ps\S[QI�b�WrH	o�W�O]I�osKfWrPU�oSbEWrI�K�O]aJTL[]VJPºbc[]WEd�è	o�~>oLé��ÛP���bcINW�è
pB~vé��&pJOQP o�Ww[]VJ\Dè.j�~0ê2�ëpDO]P o�Wr[QVJ\Jè.o�V	K
K�~vo©p	I�o�Ty^`p	I�o�TÖmrPSW�o�Ww[]PSV��fG�HJIyR	o�WrHJPsO]PS\s[ljNo�O�p	I�o�Tì[�b
mrI�RJmrI�bEINV_WrI�K�p_dUWwHJI�KJoSbEHJI�K©I�O]O][QR	bcIº�

TUINWwHJP_KB� WrHDI�p	I�o�T(bXo�mwI-o�mrWw[�¬�jk[�o�OQO]dyK9[�bcRJO�oSjkI�Kyo�VuK�WwHJIN[QmZK9IkÜuI�jkWr[QPSVU[�b¨TUI�oSbcaDmrI�K�����¸z�´��»��`�.G�HJ[�b
TUINWwHJP_K®[�b�K_[]mrI�jkWN��pDaJW�mwI�o�OQO]d´PSVDO]d´TUI�osbcaJmwI�b1PsVJIfP�Y�WrHJI�bcINM INVíÑ Ò�Ó��zWwHJIfp	I�o�T �Z[�K9WrHío�O]PsVJ\
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TUm�oSKB�Do�V	KfWwHJI�mrIkÜ	I�jkWr[QVJ\yo�VJ\sO]I�[lb��S��TUm�oSKB�X�INWE��INI�V�WwHJI-WE��PybwjNo�WwWrINmw[]VJ\D�JWrHJI�[]V9Ytm�o�mwI�KURJHJPSWwPSV
K9[QmrI�jkWw[]PsV�Tya	bcW�p�I0mrPSW�o�WwI�KU[]V�%©p_dyo�p	PSaJW>¸s��K9IN\smrINI�b��.ÐðbE[]TURDO]IZT(o�WrHJINT�o�Wr[�jNo�O TLP_K9INO][QVJ\�P�Y�WwHJI
p	I�o�TÖRD[]R	I�mrPsaJ\SHJVDI�brb�bcaJ\s\SI�bEWnb@WwH	o�W�WrHJ[�bzp	osj�¶_\SmwPSaJV	K���PSaDOlKfp	IUbET(o�OQO`��G�HJIyO]PSVD\©�oNM INO]INVD\SWrH
o�VuK�O]P��&o�VJ\SOQI�b@HDINO]R�T(o�¶ I�WrHJILp�I�o�TÖRJ[QR�ILo©VDI�o�mE^`R	INmEYtI�jkW�TU[]mwmrPsmN�y�`V
WrHJIyO][QTU[]WZ[QV
�ZHJ[�j�H�WwHJI
p	I�o�TñRJ[]R	I�[lb>o-R	INmcYtI�j�WZTU[]mwmrPSm�� WrHJI�mrI�brjNo�WrWrI�mrI�KUp	osj�¶_\SmwPSaJV	KDbzo�mrI�ÄNINmwPJ�

G�HJI�j�HDP bcI�V©OQP_jNo�Ww[]PsVf[lb�PsVJI�P�Y�WrHJI�OQI�oSbEWZ[]mrm�oSK9[�o�WwI�KUmrIN\s[]PSVub�P�YZ¢X{ £ ¤��	G�HJI�O]P_jNo�Wr[QPSV([lbZjkPsT�^
RJOQINWrINOQdUbEHJINOQWrINmwI�Kfo�\ o�[QV	bcW0WrHJI�H	o�m�Kfp�I�V	KfbE��ININRubk�>G�HJI�bEP�YtW�p	INVuK�bcd_V	j�HDmrPSWwmrPsV�bc�XININR(YtmrPSTÚWwHJI
[]VujkPSTU[QVJ\>p�I�o�T&K_INR	P bc[QWnb.o�p	PsaJW�PsVJIz¡,o�WwW�R	INmXjkINV_Wr[QTUINWrI�mN��Ðzp	PSaJW>�N� i��¨P�Y2WwHJIZWrPsWno�ODmnoSK_[lo�Ww[]PsV�[�b
[]VLWrHJI>[]V9Ytm�o�mwI�K1YtmrI���aJI�V	jkd-�Z[QV	K9P��°jnHJP bEINV2�.G�HJI�TL[]mrmwPSm�b�[]VJVDINm�I�K_\SI�bXo�mrI0O]P_jNo�WrI�KUo�W�ÍD�ïÊ-o�V	K(�9�Ý�
jkINV_Wr[QTUINWwINmnb.o�p	P�M I-WwHJI-HDPSmr[QÄNPSV_Wno�O�RDOlo�VDI �Bo�V	K�o�mwI-VJPsW�HJ[QW�K9[QmrI�j�WrO]dyp_d©WwHJI�bE��INI�R2�>Ð VDIN\SOQ[]\S[QpJO]I
o�TLPSaJV_W�P�Y.WrHJI�bE��ININR(H	osbFWwHJI�mr[Q\SH_W>o�VJ\sO]I�YtPSm>PSaJm>K_INWrI�j�WrPSm��

¤FI�YtINmrINVujkIy�Æ���2K9[�brjkaubrbcI�bF[QVfK_INWno�[]O�YtPsaJm0bcPSaDmnjkI�b�P�Y.O]aDTU[]VJPsa	b¨puoSjn¶9\smrPSaDV	KJbkÞ
�S�ZpJO�oSjn¶�^�p	P_K9d(WrHJI�mrT(o�O�puoSjn¶9\smrPSaDV	KBè
Ê9�>G�HJPsTUR	bEPSV�brjNo�WrWwINmr[QVJ\�PsV(WrHJI�p	I�o�TÚRJ[QR	I@I�O]I�jkWwmrPsV	bkè
Ì9��¢.HJI�mrINVJ¶ P�MyO][Q\SH_WZ[]VUWwHJI�MSosjkaJaJTÚ�Z[QV	K9P���è
ÍJ��Ü	aDPSmrI�brjkINVujkI�[]V(WwHJI�p�I�o�TÚRJ[]R	I �
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G�HJI�bEI�bcPsaJmnj�I�b���INmwI�o�OQO�YtPsaJV	KUWrP�p�I�VJI�\SO][Q\S[QpJO]I ���`V9Ytm�o�mrI�K�O][Q\SH_W�RJmwP_K9a	jkI�b�OQP���INmXp	oSjn¶9\smrPsaJV	KJb¨YtPsm
o�OQO	PSWrHDINmXbcPSaDmnjkI�b.INÃDjkINRJW�WwHJINmwT(o�OJVDPS[lbEI �_jkPSTLR	o�mwI�K1WwP�M9[�bc[]pDO]IZO][Q\SH_WN��G�HJPSTURubcPSVLbrj�o�WrWwINmr[QVJ\�bEWnoNdDb
WrHDI-bwo�TUIº�

@�A�� �cO~WIO�U-WIK8H�GOZP!Yl��T�A
G�HJI-p	I�o�T(bcWwmno�HJO]aJVD\�PSRJWw[ljNb>bcW�o�mrW�bF�Z[QWrH�Wc�XP�TU[]mwmrPsmnb¨OQP_jNo�WwI�K©[QV(WrHJI�O]P��XINmZH	o�O�Y.P�Y�WrHJI�p	I�o�T

RJ[QR�Iº�9o�W�^E�s�-o�V	K�^r»�Ê9�ï��K_IN\SmwINI�b��Z[]WwHUmrI�bER	I�jkW.WrP�WwHJI�ê2�0o�Ã_[lbk�_�_�ï¸@TLINWrINm�b�oN�ZoNd�YtmrPST�WrHDI��E|¯}`§�[Q\J�
¸�~���G�HJI(TU[]mwmrPSm�b�o�mrI(mwI�jkWno�VJ\SaDOlo�m����Z[]WwH«bE[lK9I�b@P�Y�»�o�VuK®ÂfTL[]O]OQ[]T�INWwINmnb��2o�VuKÅWwHJINd�mrIkÜuI�jkW-OQ[]\sH9W
bcWwmno�[]\SH_WZaJR�WrHJmwPSaJ\sHfMsoSjkaDaJT³�Z[]VuK9P��>bFP�YXK9[lo�TUINWwINmX�9�ï¸-TL[]O]OQ[]TyINWrI�mnb��

§�[Q\SaJmwIU¸_Þ-|�mrI�O][]TL[]V	o�mrd(K9I�bc[]\sV
P�YWrHJIyp	I�o�T�bcWrm�o�HJOQaJVJ\�K9INWwI�jkWwPSmN� £ HDP��ZVÅo�mrIyWrHDI�RJmw[]T(o�mrd�TU[]mE^
mrPsmN��MsoSj�aJaJTÖ�Z[]VuK9P�����Wc�XP�jkPsO]OQ[]T(o�WrPSm�bk�2o�V	K�YtPSaJm�PSRJWw[ljNo�OXj�H	o�VJVJINO�b-jkPsmrmwI�bcR	PSVuK9[]VJ\�WrP�WwHJI�WE�XP
R	PSO�o�mr[QÄ�o�Ww[]PsV	bzo�V	K©WE�XP-YtmrI�� aJINV	j�d��Z[QV	K9P��>bZK9I�bwjkmr[Qp�I�K�[QV(WrHJI�WrI�Ã9W��

µ	[]\sH9W�WwmnoNM INO�bhaJR�YtPSm�¸S��jkINV_Wr[QTUINWrI�mrb��Np	IkYtPSmwIZp�I�[]VJ\�jkPsO]O][QT(o�WwI�KzWwP@PspJWno�[]V�PsVJO]d�WrHJI>jkPsTUR	PSVJI�V9W
p	INWE��INI�V´�N�9�¹Í�o�V	K«�s�S�¹Í©TLmnoSK��2o�V	K�WrHJINV�[lb>mrIkÜ	I�jkWrI�KfpuoSjn¶fWrP([QWnb�PSmw[]\S[QV	o�OXK9[QmrI�j�Wr[]PsVfWwPfmrI�jkP�M INm
YtaJOQO�R	PSO�o�mw[]Ä�o�Wr[]PsV�[]V9YtPsmrT(o�Wr[QPSV
}�o�O�bcPJ��WrHJIyjkPsO]OQ[]T(o�WrPSmZ�XPSaJO�K©O�o�d�K9[]mwI�jkWwO]d(o�p�P�M I¦o�O�o�mw\SI-T�o�\SVDINWN�
�ZHJ[�j�H([lb�WwHJI�TUI�jnH	o�VD[ljNo�O	bcaJRDR�PsmrW�~n�

Ð³jNo�Oljk[QWrIyjkaJp	I(bERJO][QWrWwINm�jNo�V
I��(jk[QINV_WrO]d�bEINR	o�m�o�WwI©WwHJIyWc�XPfR	PSO�o�mw[]Ä�o�Wr[]PsV´jkPsTUR	PSVJINV_Wnb�P�M INm�o
�Z[lK_I�bcR	I�jkWwmraJT���{.oSjnH(R�PsOlo�mr[]Ä�I�KUp�I�o�T³[�b¨WrHDINV�bcRJOQ[]W�[QV9WwP-WE��P��Z[QWrH(R	o�mrWr[�o�OQO]dymrIkÜ	I�jkWr[QVJ\-TU[QmrmwPSmnb��
ª YXWrHJI-YtPsaJm�p	I�o�T�bk�BWE��P�o�mrI�VDP��¿a	bcI�K©YtPSm�[QV9Ytmno�mrI�K�K9I�WrI�jkWw[]PsV2�Bo�V	K�Wc�XP�YtPSm0M9[�bc[]pDO]I-OQ[]\sH9W���G�HJI
YtPSmwTUINm�[lb�bEINR	o�mno�WwI�K�a	bc[QVJ\�¬	O]WwINmnb2�ZHJ[ljnH�Wrm�o�V	bETU[]W�PSVDO]d�o�p	P�M I0�9�ÝÂzTU[�jkmrPsV	b�YtPsm.WrHJIZO�oSbcW�mrIkÜ	I�jkWr[QPSV2�
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G�HJI�O�o�WrWwINm�VJI�I�KJbZVJPU¬	O]WwINmr[QVJ\UosbUÇrVJPsmrT(o�OlÈ�RJHDPSWrPsT�aDO]Wr[QRJO][QINmnb>}`|.Î�Gz~>jkaDW�P��´I��(jk[QINV_WrO]dLo�W�»��S�
VJT��G�HJINmrI¦o�mwI@YtPSaDm�|.Î�GZbFR	INm�M_[]I��ZR�PsmrW�}ÉWE��PL�E¤ |¨Î�GZb�YtPSmvbc[]\sV	o�O���WE�XP�ÇwVJPSmwT(o�O�È�|.Î�GZbFYtPsm
p	osj�¶_\SmwPSaJV	K	~n�	o�VuKfbc[QÃ9WwININVUWwPSW�o�O�[]V(WrHJI�bEdJbEWrINT��

ª RJWr[�jNo�O.� a	o�O][]WEd([lb�jkmwa	jk[�o�O�aJR	bcWwmrI�o�TÖP�YWrHJIyjkPsO]OQ[]T(o�WrPSm�îïbZ[]mw[lbk�¦G�HJI�RJmr[QT(o�mwd(TU[]mwmrPSm>�Z[]OQO�p	I
jkPsV	bcWwmra	jkWwI�KfP�YFo(bcPSOQ[lKfRJ[QI�jkI�P�Y>o�O]aJTL[]V_aJT��	K9[�o�TUPsV	K�^�T(oSjnHJ[]VDI�K�WrP�`8��Ês��Ü�o�WrVJI�brbk�yG�HJIyTU[QmrmrPsm
[lbZbEO][Q\SH_WrO]dyOlo�mr\sINmZWrH	o�VfWwHJI�MSosjkaJaJTñ�Z[]V	K9P��·WwPUbEWrPsRfbEWrm�o�d(mwIkÜ	I�jkWw[]PsV	b�YtmwPSTÚWrHJI�TU[QmrmwPSm.I�K9\sI �.�`W
[lbZHJI�o�WrI�KUp_d(o1YtIN�°¡,o�WrW�bFP�YX¤>§®R	P���INm��	o�V	KfWwHJI�TUPSVJPsO][QWrHJ[�j�jkPSVubcWrmwa	jkWw[]PSV�HJINOQR	b��Z[]WwHfWrHDINmrT(o�O
bcW�o�pJ[QO][QWcdío�V	K jkP PSOQ[]VJ\D�³G�HJI�MsoSjkaJaDT �Z[]V	K9P��Ôo�V	K·bEI�jkPsV	KJo�mwdðTL[]mrmwPSmyRJmrI�bcINV_W(VJP´R	o�mwWr[lj�aJOlo�m
RJmwPSpJOQINT(bk��ÐzOQO	�Z[]V	K9P��>b�T(o�WrINmw[lo�Olb�o�mrIzYtaJOQO]d�Wwmno�VubcR	o�mrINV_WZp	INO]P��¯PSVDI�TU[lj�mrPSV�� o�V	KUWwHJI�bcI�jkPSV	KDo�mrd
TU[QmrmrPsmZjkPsaJOlKU[QV©RDmr[]Vujk[]RJOQIzp	I�T(oSK9I0INÃJosjkWrOQdUosbFWwHJI�RJmr[QT(o�mwd�TU[]mwmrPsmN�

G�HJI�jkPSOQO][QT(o�WwPSm�[�b�o�bc[QTURJOQI �SWE��P�^`OQINV	bcI�bk�9PsVJIk^�[]mw[lb¨WwINO]I�brjkPsR�I¦}ÉWrHDI�WrPsWno�O�j�P bcW���YtPsm�YtPSaJm>jkPsO]OQ[]T(oN^
WrPsmnb��9bEINI0��aJPsWrI>INV	jkOQP bEI�KB�S[�b��S½_�ï�S�s��K9PSOQOlo�mnb�~���G�HJI�mrI>[lb�VJP�VJINI�K@YtPsm.RJmrI�j�[lbc[QPSV�PsRJWr[�jNb�R	oSbEW�WrHDIZ[]mr[�bk�
p	I�jNo�a	bcI>WrHJI0|.Î�G®RJHDPSWrP_j�o�WrHDP_K9I�bZo�mwIzTya	jnH-O�o�mr\sINm.WrH	o�VUWrHDIZp�I�o�T�bcR	PsW>bc[]Ä�I ��G�HJI�j�PSO]OQ[]T(o�WrPsm�[�b
o�p	PsaJWZ�S��»��zTLINWrINm�b�OQPSVJ\�o�V	K@[�b�K_[���mnosjkWr[QPSV9^�O][QTU[]WwI�KB��G�HJI¨¬	m�bcW�OQINV	bB�Z[QO]O VJINI�K-o�RDRJmrPsRJmr[�o�WrIX[]V9Ytm�o�mwI�K
jkPºo�Wr[QVJ\�o�V	K�T(oNd�H	oNM I�WwPfp	IUj�a	bcWwPST�^�T(oSK_I ��¡�IUmwI�o�OQ[]ÄNI�WwH	o�W�p	I�jNo�aubcIyP�Y>WrHD[lb@WwHJILjkPSOQO][]T�o�WrPsm
TU[Q\SH_W�p	I�O]I�bwb�Ik�(j�[]INV_W.[]V(WrHJI�M_[lbE[]pJOQI�}É�ZHJ[�j�HLTUI�oSbEaJmrI�b¨p	osj�¶_\SmwPSaJV	KDb�~XWrH	o�Vf[]V(WwHJI�[]V9Ytm�o�mrI�KB�

G�HJI�j�PSO]OQ[]T(o�WrPsm¨[Qmr[�b�}É[]V(WwHJI�YtPSmrTÚP�Y.WE��P�TUP�M I�o�pJO]I �sINÃ9Ruo�V	KJo�pJO]I¦bcOQ[]Wnbn~.[lb�WwHJI�PSVJOQd©TLP�M I�o�pJOQI
R	o�mrWU[QV®WwHJI�bEdJbEWrINT��¯�`W�[lb�[]TUR	P bwbc[QpJO]I(WrP,o�OQ[]\sV¯bcauj�Hío
K9INM_[ljkIº�.bcR	I�jk[�o�O]OQd´jkPsV	bc[�K9INmr[QVJ\�WrH	o�W�[QW
[lb�bEaJRJR	PSmwWrI�K�P��ío�T�o�\SVDINWN�yÐzOQ[]\SVDTUINV_W�o�V	K�bEWrINRDRJ[]VJ\�TUPSWwPSm�j�o�O][QpJmno�Wr[QPSV��Z[]O]O�p�IyPSpDWno�[QVJI�K�p_d
T(o�¶9[QVJ\�a	bEI�P�Y	WrHJI§ ª  
PSV�WrHJI.PSWwHJINm�bc[�K9I.P�Y	WwHJIZ�E|����dvbcHJ[QVJ[]VJ\>o0K9[���a	bEI¨OQ[]\sH9WBYtmwPST WrHJI.PsRJR	P bc[QWrI
MsoSjkaDaJTÚ�Z[]V	K9P��>b��	o�V	KUYtmrPSTËbER�I�jk[lo�O�bcT(o�O]O�Ç�jNo�OQ[]pJm�o�Ww[]PSV��Z[]V	K_P��>bwÈ1PsRJR	P bE[]WrI�[QV�o�ÄN[QT�aJWwHUWrPyPSaDm
TU[QmrmrPsmnb���WwHJIZO]P_jNo�Wr[QPSVyP�Y2WwHJI>�E|�� o�V	K�WrHJI>bEWrINRJRD[]VJ\�TLPSWrPsm.jNo�O][]pDmno�Ww[]PsV2� jNo�V�p	IZTUI�osbcaJmwI�K-K_[]mrI�jkWrOQd �

|�HJPSWwPSTyaJO]Ww[]RJOQ[]INm�bZo�mrIyWrHDIyK9INWrI�jkWrPsmzP�Y>jnHJPS[�jkI ��G�HJILoNM INmno�\SI�V_aJT�p	INmZP�YZRJHDPSWrP I�O]I�jkWwmrPsV	b�R�I�m
p	I�o�T¿jkmwP bwbc[]VD\z[�bBO]I�bwbBWrH	o�V�PSVJI �so�VuK@HJ[Q\SH-\ºo�[QV-[lbBVDINI�K9I�KzYtPsm�RJaDOlbcI�^`p_d�^�RJaJO�bcIXbcWwa	K9[QI�bk��§	oSbEWc^�Wr[]TL[]VJ\
[]V_YtPSmrT�o�Wr[QPSVU[�bZo�O�bcPyVJINI�K9I�KLYtPsmZRJaJO�bcIk^�p9d ^�RJaJOlbEI�bcWrauK9[]I�b��Jo�V	K©WwP�mwIEqrI�jkWXPSaJWE^`P�Yl^`Ww[]TUI�puoSjn¶9\smrPSaDV	KJb
K9aJI�WrPyT�aDO]Wr[QRJO]I>mrI�Ü	I�jkWw[]PSVubFPsmz�ZmwPSVJ\�^`p	I�o�T/bcPSaDmnjkI �GhPUWwHJI-p	I�bEWzP�Y.PSaDm�¶9VDP��ZOQI�K9\sI �JVJPUH_d9pDmr[lK
RJHJPsWrP_K9[QP_K9I-PsmZPSWwHJINm>bcPsO][�K�^EbEWno�WrI�K9INM_[ljkI>�Zosb¨YtPSaJVuK©PSV(WwHJI�T(o�mr¶ INW.WrHuo�W>jkPsaJOlKUT(o�WnjnH�PsaJmZVJINI�KDb
oSbZ��I�O]O2osbzo�|.Î�G��

x�o�T�o�T(o�WnbcaLH	oSb�bEINM INm�o�O2[]V_Ytmno�mwI�K(|.Î�GZbk�Z¡�I�jnHJP bEI-WwHJI�¤�^EÌsÌ9����^À�SÊ(|.Î�GZbk��bcINV	bE[]Ww[]M I�K9P��ZV
WrP(�S\BT��ZoNM INOQINVJ\SWwH2��G�HDINdUj�P bcW;��ÌS½sÌSÂ9�Ý�SÂ�R	INmZaJVJ[QWN��YtPsmZo-WwPSWno�O.}É�XI�VJINI�K�IN[Q\SH_WN�9RDO]a	b.PSVJI�bcRuo�mrIs~
P�Y���Ì�Í �S�sÊ9�Z|�HJPsWrPsT�aJOQWr[QRJO][QINmnb2Ik��jk[]INV_W�K9P��ZVUWrPy�S�¹Í-\�TÙ}�¤^À�S�s�SÂ�^�Í Ê ~��XINmrI>K_ININTUI�K�WrP P�INÃ_R	INV	bE[]M I
}ÉTLPSmrI0WrH	o�V�ÊS�_�ï�s�S�UK9PsO]O�o�mnb�R	INm>aJVJ[QWk~��.G�HJINd(o�OlbcPy��PsaJOlK(H	oNM I�VJINI�K9I�K(jkP PSOQ[]VJ\yWrPybEHJ[]I�OlK(o�\ºo�[]VubcW
WrHDINmrT(o�OBp	osj�¶_\SmwPSaJVuKJbk�

|�HJPSWwPSTyaJO]Ww[]RJOQ[]INm�b�j�o�V�p	I�j�o�O][QpJmno�WrI�K>PSV�oFmwaJV9^�p9d ^�mraJV�p	osbc[lbBp_d�aJWw[]OQ[]ÄN[QVJ\.WrHJI.OlosbcW2PsR�I�mno�WwPSm�bcWwINR
p	IkYtPSmwI�p	I�o�TñjkPsO]O][�bc[QPSV	b����ZHDINmrI�WwHJI�WE��P�p	I�o�T(b��_bcINR	o�mno�WrI�KUp_d�WrINV	b.P�Y�TU[lj�mrPSVub�[]V(é	�_o�mwI�pJmrPsaJ\SH_W
WrPs\SINWwHJINm��(G�HJIUmrI�bcaJOQWr[]VD\©p	I�o�T(bcWwmno�HJO]aJVD\«ÇnbEI�o�\saJO]O�È©RJOQPSWL���]�nÊZ���S�-���N½��ZRDmrP�M9[�K9I�b�WrHDIUjNo�O][QpJmno�Wr[]PsV
VJINI�K9I�KB�ñ§�osbcWE^`\ºo�Wr[QVJ\¯INOQI�jkWrmwPSVJ[�jNbUo�V	K·KJo�Wno«osjN� aJ[lbE[]Wr[QPSV jkPSTLRJO]INWwIfWwHJI�Huo�mnK_�Zo�mwI � £ W�o�V	KJo�mnK
¢XÐ�Î�Ð�¢±K9INM_[ljkI�b¨�Z[]OQOBp	I�osjN� aJ[]mwI�KUo�VuK©[]TLRJO]INTyINV WwI�KB�

¡¯[]WwH¯WrHJI�M_[]IN�ZR	PsmrWnb(o�V	K®YtmrI�� aJINVujkd´�Z[]V	K9P��>b(K9I�bwjkmr[Qp	I�K¯o�p	P�M I �ZPSVJI�PSpDWno�[QV	b(o
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