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QRNIW�V@�cj~SYbaV�ÞRqY[�WaN3ÞRP��F[�_�WafR[ T'['qYqYbHN�o�VIqkq0j~Sk_XWXPLV�q�TgfºV�QRQº['qUb
NIo0V O¿NIÞRSYqk[�blWaV�WXSYNIQnWaNIr@[�WXfº['_�SYQàN@QR[�ù@Pº['PR[ÍÞF[�T'VIPºbX[�WafR['m
fºVJj@[�WXN�ÞF[,fºVIQº�cqY[��¿\�SkWXfn�cS"��['_a['QyW5�R_aSYNI_aSæWaSk[Bb��cPR[,WaNÍWXfR[�Sk_
�cS"��['_a['QyW��RV�WgVà_gV�Wa[�b��}p�fyPLb'dÁWafR['_a[¿fºVIb�WaN�ÞL[nV�bX['�ºVI_aV�WX[
ùyPR[�PR[Ío�NI_�[BVITgf3j~SY_lWaPºV�q{TgfLV�QRQR[�q´VIb�bXfRN�\�QàSkQiåºr@PR_X[ Û �) SæWafRSYQµWXfº[àV�ÞFN�jI[n�R[�baT�_aSkÞF[��µblWX_aPºT�WXPR_a[nN�o�WafR[3Pº�RqkSYQR`
SkW"SUb�WafR[nWgVIbX`¶N�o�WafR[ � e�MÎbaTgfR['O¿[}WaN¶VIbabXSkr@Q·Wa_aVIQºbXO SUb t
bXSkN@QDbXqYN�Wab WaNÇWXfR[(j~SY_lWaPºV�q,TgfLV�QRQR[�qYb SYQ2blPºTgf2Vâ\�VJmÇWXfºV�W
WafR[�*^ë+��õ êÕó,�(ñ-��.�è'ô�/�ê î è�ï"ö,0HN~ßR÷H�ºV�_gV�O¿['WX['_�N�o5WXfR[}e�p ��t
Z�[�WnV�Qº�×WXfº[��R[�bXSk_a[��×WX_gV�QºbXO¿SYbabXSkN@Qµ_aV�WX[Bb"NIo�WafR[�jySY_XWXPºVIq
TgfºVIQRQR[�qYbàV�_a[(rIPºVI_aVIQ@Wa['[B�Á� ) SæWafRSkQ V�Q$e�p ��t Z,['W�d�T�['qYqUb
\�SkWXf$VÈ�c[�qYVJmÉrI_a[�V�WX['_¿WafºV�Q$VÈbX�F[�T�SkåLT(qYSYO SkW3\�SYqkqHÞL[¶_X[ t
O¿N�jI[B�ÁdIbXNÍWXfºV�W�åº_gb]W�NIo�VIqkq¨d�WafR[ � e�MÉbXTgfº['O¿[�fºVIb�WaN�`I[�['�

WXfR[ �c['qUVJmcb�V�W�V}O¿SYQRSkO"PRO���eHb,\^['qYq>d�SkWHfºV@b�WaN3O}V�ãcSYO SYá'[
WXfR[^WafR_XN@PRrIfº�RPcW�ÞL[BT'VIPºbl[^N�oLWXfR[�qYSkO¿SkWX[B�"TgfºVIQRQR[�qRT'V��LVIT�SkW]mI�) SæWafRSYQ"O¿N@blW�N�oRWafR[ � e�Mâ�R_aN�WXNcT'NIqUbÁWXfº['_a[5SUb-VIQ	['ãcTgfLV�QRr@[
ÞL['W]\5[�['Q(WafR_aNIPRr@fR�RPcWHVIQº�iWX_gV�QLblO¿SUbXbXSkN@Q(�c['qUVJmIdFblN}WafºV�WHSæW
SYb QR[BT�[BbXbaV�_am¶WaN¶åLQº�ÈWafR[àN@�cWXSYO	PºO�_aV�WXSYN¶ÞF[�W]\^['['Q×WXfR[Bbl[
W]\5N·�ºV�_gV�O¿['WX['_gb�SYQÉVIQ×SkWX[�_aV�WXSYjI[3\�VJm·WXNâ_X[BVITgfÇWXfº[�0HN~ß
�ºV�_gV�O¿['WX['_gb�VIb�T'qkNybl[�VIb��FN@babXSkÞRqY[I�
s PR[�WaN·WafR[�j�V�_aSYVIÞRqk[�T�[�qkq�r@['QR[�_aV�WXSYNIQµ_gV�Wa[�b"WXfº[ � e�M

bXTgfº['O¿[HfLVIb5WXN¿VI�21]PLb]W�WXfº[�VIqkqYNcT'V�Wa[��nWX_gV�QºbXO¿SYbablSYNIQàT'V��LVIT t
SæW]miWaN}WXfR[	jJVI_Xm~SYQRr3bXfRNI_XW t WX[�_XO _X[BùyPRSk_a['O¿[�Q@Wgb'� Ü Q�WafR[�o�N@q t
qkN�\�SYQRr}bX[�T�WaSkN@Qºb�dRV�Q�[�ãRV�O¿SYQºV�WaSkN@QàNIo-W]\^N}�cS"�F[�_X[�Q@W,�º_XNIWXN t
T�N@qYb�d�ð3� î õ ê î .Lõkñ�ó í õÕõkñ î ��ó¨ê�ñ�ò¶VIQº��45��ò6��ì ê î .Fõkñ�ó í ïgï�ê�7�ò8�
ì¿è'òºó¨dcSUb��R_a[�bX['QyWX[B�Á��nM5m~T'qkSUT�ß~qYN�W,e,qYqYN~T�V�WaSkN@Q
p�fº[×ð3� î õæê î .Lõkñ�ó í õÕõkñ î ��ó>ê�ñ�òÉö¨M�ßReH÷��º_XNIWXNcT�N@q�SUb�ÞºV@bl[B�

NIQ � e�M�baTgfR['O¿[Bb,N�o�T'NIQ~jI[�Q@WaSkN@QºV�q{T'['qYqkPºqYVI_�O¿NIÞRSYqY[�_aV@�cSYN
QR[�W]\^NI_a`cb�VIb��c[BbXT'_XSYÞF[��âSkQÈbX[�T�WXSYNIQ Û �3p�fR[}j~SY_lWaPºV�q�TgfLV�Q t
QR['qUbnVI_X[�VIbablSYrIQº[��×WXNÈbl�F[�T'SæåFT(blqYN�Wn�FN@bXSæWaSkN@Qºb¿\�SkWXfRSYQDWXfR[
o�_aVIO¿[�b�d5bXN¶WafºV�WnT�mcT'qkSUTi_X[��L[BV�WX[B�×bXqkNIWab}VI_X[�VJj�V�SYqYVIÞRqk[3o�NI_
WX_gV�QºbXO¿SYbabXSkN@Q{�^p�fº[ M�ßce«�º_XNIWXNcT�N@q´V�qYqkN�\,b�[:9nT�SY['QyW�Wa_aVIQºb t
O¿SYbablSYNIQDN�oÍbl[�_Xj~SUT�[Bb"\�SkWXfDj�V�_aSYVIÞRqY[��ºV�WaV·_gV�WX[Bb ÞymÉ�cm~QºV t
O¿SYT�V�qYqkmiVI�RVI�cWXSYQRr WXfR[	QyPºO	ÞF['_�N�o�VIbabXSkr@QR[��iblqYN�W,�FN@bXSkWXSYNIQºb
WXN¿WafR[	T�Pº_X_a['QyW�_X[BùyPRSk_a['O¿[�Q@Wgb�N�o0WXfR[	jySY_XWXPºVIq´TgfºV�QºQR['qUb'� Ü Q
NI_g�c['_�WaN�O¿['['W�WXfRSUb��cm~QºVIO¿SYT�_a[�ùyPRSY_X[�O¿['QyWab0o�V@b]W5bXSYrIQºVIqkqYSkQºr
�R_aN~T'[��cPº_X[Bb,V�_a[ÍQR[�T'[�babXVI_Xm@��e«bXfRNI_XW t WX[�_XO SYQºT'_X[BVIbX[�N�o0WXfR[
T�[�qkq-rI['Qº['_gV�WXSYNIQà_aV�WX[�SUb�fºVIQº�cqY[��iÞ~m3ÞRP(��['_aSYQRr}WXfº[�T�['qYqUb�SkQ
ùyPR['PR[Bb'� Ü o�WXfR["\^VISæWaSkQRr3�L[�_XSYNc��N�o�T�[�qkqUb,_a[�V@TgfR[�b�VnT�[�_lWgV�SYQ
qkSYO¿SæWBdÁVI�R�cSkWXSYNIQLV�q´bXqkNIW��FN@bXSæWaSkN@Qºb�VI_X[�_a[�ùyPR[Bb]Wa[��Á� s [�T�_a[�V@b t
SkQºrÈrI['Qº['_gV�WXSYNIQÉ_aV�WX[Bb}V�_a[�T�V�PºbXSYQRr·PºQyPLbl[B�DbXqYN�Wab�� Ü o�WXfR[
Q~PRO	ÞF['_�N�o�PºQyPLbl[B�&blqYN�Wgb�_a[�V@TgfR[�bHVnqYSkO¿SkW�d�WafR[	Q~PRO"ÞL[�_�NIo
blqYN�W��FN@bXSkWXSYNIQºb5VIbablSYrIQR[B��WaNÍWXfR[�jySY_XWXPºVIqºTgfºV�QºQR['qRSUb�_a[��RPºT�[B�
blN¿WafºV�W�WafR[�PRQ~PºbX[���bXqkNIWab,VI_X[Ír@Skj@['Qio�_X[�[I�^eÚT�NIO"ÞRSYQºV�WaSkN@Q
N�o5WXfR[àM�ßceü�º_XNIWXNcT�N@q0\�SkWXfÈV;45��ò6��ì ê î ð � ��òºò�è�õ í õÕõkñ î ���
ó>ê�ñ�ònV�qYrIN@_XSkWXfRO fºVIb�ÞF['[�Qi�º_X[Bbl[�Q@Wa[��àSkQÇÿ u �Ê�
p�fº[ÍM�ßce��R_aN�WXNcT'NIqºN@�L[�_aV�WX[Bb�O¿N@blW5[:9}T'Sk[�QyWXqYm \�SkWXfibl[�_ t

j~SYT'[�bÍN�o^fRSYrIfÇV�Qº�·_X[�qYV�WXSYjI[¿T�N@Qºb]WgV�QyW��RV�WgV3_gV�Wa[�b�d´bXN3WafºV�W
bl[�jI[�_aVIq�bXqkNIWi�FN@bXSkWXSYNIQºbiV�_a[·NcT�T�PR�RSY[���V�WiWXfR[ÇbaV�O¿[¶WaSkO¿[
ö�[@� rL�0j~SU�c['N V��R�ºqkSUT'V�WXSYNIQºbg÷���e��º_XN@ÞRqk[�O/VI_X[�WXfR[�VI�R�RSæWaSkN@QºV�q
\^VISæWaSkQºr3WaSkO¿[�b�T�VIbX[��¶Þym¶ÞRP(��['_aSkQRriSYQâT�VIbX["NIo^bXfRNI_XW t WX[�_XO
SkQLT�_a[�VIbX[��µrI['Qº['_gV�WXSYNIQÈ_gV�Wa[�b��âeHb \5[�qkq¨d�o�NI_ j~Sk_XWXPºVIq^TgfLV�Q t
QR['qUb�\�SkWXfÈN@QRqYm¶NIQº[nVIbablSYrIQR[B�·bXqYN�W��FN@bXSæWaSkN@QÈqkN@QRr�\^VISæWaSkQRr
�L[�_XSYNc�Rb�T�V�Q(_a[�bXPRqkW,o�_XN@O QR[�\Ù�ºVITg`@[�Wab,rI['Qº['_gV�WX[B�&1]Pºb]WÍV�o t
WX[�_�WXfº[�qUVIblW�WX_gV�QºbXO¿SYbabXSkN@Q¿bXqYN�W�d@\�fRSUTgfnfºVJjI[�WaN�\�V�SkW5V�ÞFNIPcW
V��R�º_XNJãcSYO¿V�WX[�qkm}N@QR[�o�_aVIO [�o�N@_�WXfR[�QR['ã~W�blqYN�WB�� s m~QºVIO¿SYT�ß~qYN�W�eHbXbXSYrIQRO¿['QyW
eØO¿SkQRSYO	PºO Wa_aVIQºbXO SUbablSYNIQ(�c[�qYVJmiSkQ&T'NIO"ÞRSkQLV�WXSYNIQ(\�SkWXf

O}V�ãcSkO"PRO�WXfR_aNIPRr@fR�RPcW0\�SkqYqIÞF[�_a[�V@TgfR[��{d�SkocWXfR[^VIbablSYrIQºO [�QyW
N�oLWX_gV�QºbXO¿SYbablSYNIQ blqYN�Wgb-WXNÍj~Sk_XWXPºVIqRTgfºV�QºQR['qUb0SYb�T'NIQyWX_aNIqYqk[B��Þ~m
VnT�[�QyWX_gV�q´SYQºblWaVIQºT�[�\�SkWXf¶`yQºN�\�qk[B�crI[�NIo�V�qYq-T�Pº_X_a['QyW,Wa_aVIQºb t
O¿SYbablSYNIQ _a[�ùyPRSY_X[�O [�QyWab��-úRN@_�WXfR[,�R[�WX[�_XO¿SYQºV�WaSkN@Q"NIoºWafR[,blqYN�W
VIbablSYrIQºO [�QyWab�d´WafR[àT'['QyWX_gV�q�SYQºblWaVIQºT�[nfLVIb�WaN&WgV�`I[}SYQyWXN¶V@T t



T'NIPRQyW{WafR[5T'NIQRQR[BT�WaSkN@Q	bl�F[�T'SæåFT��ºV�_gV�O¿['WX['_gbÁqYSk`@[�O¿[�VIQ	�RV�WgV
_gV�Wa["V�QL�&�F[�V�`(�RV�WaV3_aV�WX[àö>b]WgV�WaSYT"�ºV�_gV�O¿['WX['_gbg÷�VIb�\^['qYq0V@b
WafR[(blfRN@_lW"WX[�_XO�VIQº�É�RmyQLV�O¿SYT�V�qYqkmÈTgfºVIQRrISYQRr·�ºV�_gV�O¿[�Wa['_gb
qYSk`@[,T�PR_a_a['QyW�ù@Pº['PR[�qY['QRrIWXf}V�QL�	\�V�SkWXSYQRr��F['_aSkNc�"N�oFWXfR[�åL_ablW
T'['qYq{SkQ�V}ùyPR['Pº[¿ö>�cm~QºV�O¿SUTÍ�ºV�_gV�O¿['WX['_gbg÷�ÿ z �Ê�
þ [�T'VIPºbX[}N�o�WXfR[àqkSYO¿SæWa[��ÇWa_aVIQºbXO SUbablSYNIQÈT'VI�ºVIT'SæW]m·N�o�WXfº[

VISk_�SYQ@Wa['_Xo�VIT'[IdJWXfºSYb�SU�c[�VIqcblmcblWX['O«T�V�Q NIQRqYm�ÞF[^SYO¿�RqY['O¿['QyWX[B�
\�SkWXfâ_X[B�cPºT'[��&�F['_Xo�NI_aO}V�QºT'[I�	p�fº[ SYQco�N@_XO¿SYQRràNIo�WafR[¿ÞºVIbX[
blWaV�WXSYNIQÈö�V@b�T�['QyWa_aVIq{SkQLb]WgV�QºT'[B÷�V�ÞFNIPRW�WXfR[�TgfºVIQRrISYQRr¿N�o0WXfº[
O¿NIÞºSkqY[âblWaV�WXSYNIQ=< bàSkQyWX[�_XQLV�q�b]WgV�Wa[�biT'V�Q�NIQRqYmûÞL[È�cN@QR[âÞym
Wa_aVIQºblO¿SUbXbXSYNIQ�NIoRWXfR[��cm~QºVIO¿SYT5�ºV�_gV�O¿['WX['_gb0V�W��cSYbaT�_a[�Wa[5O¿N t
O¿['QyWgb'��p�f~Pºb�WXfR[�SU�c[�VIq´bXm~blWX[�O T'VIQ�ÞL[�VI�R�R_aNJã~SYO}V�Wa[��àÞym
SYO¿�Rqk[�O¿['QyWaV�WXSYNIQnNIo�[:9nT�SY['QyW^VIqkr@NI_aSæWafRO}b�o�NI_�WXfR[H[�ãRTgfºV�QºrI[
NIo�SkQRo�NI_aO¿V�WXSYNIQÉÞL['W]\5[�['Q×O¿N@ÞRSkqY[(b]WgV�WaSkN@Qºb"VIQº�µÞLVIbX[iblWaV t
WaSkN@Qºb�SYQ¶N@_a�R['_,WaN3PR���RV�WX[�WafR[¿�cm~QºV�O¿SUT��ºVI_aVIO ['WX[�_ab�dFVIQº�
Þ~mnSYQyWX['_a�FNIqUV�WXSYNIQàN�o{WafR[��cm~QºVIO SUTH�ºV�_gV�O¿[�Wa['_gb��cPR_aSkQRr"WXfº[
PR���RV�WX[�['j@['QyWab��-p�fº[�VIqkr@NI_aSæWafRO}b0fºVJjI[5WXN�bXNIqYjI[5WXfR[^o�NIqYqYN�\ t
SYQRr¿�R_aNIÞRqY['O}b��> þ _aN@V@�RT'V@b]WaSkQRr"N�o�blqYN�W,VIbabXSkr@QRO¿['QyW�O [BbXbaV�r@[�b5N�o�['j@['_am

bXSYQRrIqY[5bXqkNIW´Þ~m�WXfR[^ÞºVIbX[�blWaV�WXSYNIQ{�0p�fR[�o�_gV�O¿[5blWX_aPºT�WXPR_a[
SUb�QRNIW�qkN@QRrI[�_^PLbl[B�Á�> þ _aN@V@�RT'V@b]WaSkQRr3N�o�WafR[ WX_gV�QºbXO¿SYbablSYNIQ·b]WgV�WX[¿NIo�WXfR[¿qUVIblW
bXqYN�W�VIb�V@Tg`~QRN�\�qk[B�crI[�O¿['QyW�� þ [�T�V�PºbX[ÍN�o��LNybXbXSkÞºqk[ � ê�é��
é@è�òiï�ó?��ó¨ê�ñ�òRï�N@QRqkm"WXfº[�ÞºV@bl[,blWaV�WXSYNIQnT'VIQnO¿[�V@blPR_a[�WXfº[
blWaV�WX[ÍN�o0WXfº[�PR�RqYSkQR`��> Ü QRo�NI_aO SYQRr WXfº[�ÞºVIbX[�b]WgV�WXSYNIQ�V�ÞFNIPRW�WXfR[��cm~QºVIO¿SYT��ºV t
_gV�O¿['WX['_gb^N�o0WXfR[�ùyPR[�PR[�b�SYQºbXSY�R[ÍWXfR[�O¿NIÞºSkqY[�b]WgV�WXSYNIQLb'�> M^VIqYT'PRqUV�WXSYNIQÍNIoc�RmyQLV�O¿SYT�bXqYN�W´VIbabXSkr@QRO¿['QyWab{�R['�F['Qº�c[�QyW
N@Q(b]WgV�WXSUTÍV�Qº���cm~QºVIO¿SYT��ºVI_aVIO ['WX[�_ab5o�NI_�[�jI[�_Xm3bXSYQRrIqY[
bXqYN�W��

p�fR[·V@bXbXSYrIQRO¿['QyWàVIQº�$V@Tg`yQºN�\�qk[B�crI[(O¿[�babaV�rI[BbnT'VIQ$ÞF[
Wa_aVIQºblO¿SkWlWa[��·SkQ·['jI[�_Xm(bXSkQºrIqY[ bXqkNIW�N@Q¶WafR[¿�cN�\�QRqYSkQR`��	p�fº[
bXqkNIWabDNIQ PR�RqYSkQR` V�Qº� �cN�\�QRqYSkQR` VI_X[�WX_gV�QºbXO¿SæWXWX[B� bXmyQ t
TgfR_aNIQºNIPºbXqkm@�àp�f~PºbÍWafR[3O¿N@ÞRSkqY[nblWaV�WaSkN@Qºb	VI_X[¿SYQco�NI_aO¿[��ÇSYQ
WaSkO¿[·VIÞLN@PcW3WafR[·blWaV�WX[&NIo�WXfR[·QR[�ã~WàbXqYN�WàN@QûWXfR[·PR�RqYSkQº`F�@HQâWXfº[n�cN�\�QRqYSkQR`¶QRN(rIPºVI_a�&WXSYO¿[}o�NI_ÍWafR[nT�N@O �F['QLbXV�WXSYNIQ
NIo�VIbXmyQLTgfR_XN@QRSUblO}b�ÞF[�W]\^['[�QµO¿NIÞRSYqk[ib]WgV�WaSkN@Qºb�SYQ×�cS"�F[�_X[�QyW
�cSUblWaV�QLT�[�b,WXN3WXfR["ÞºVIbX[	blWaV�WaSkN@Q(SYb�QR[�T'[�babXVI_Xm@��p�fR[�bX["V@�R�cS t
WaSkN@QºV�qRÞºSæWgb�T'VIQ¿ÞL[,PLbl[B�	o�N@_�WXfº[�WX_gV�QºbXO¿SYbabXSkN@Q"NIoLWafR[�bXfRNI_XW
bXSkr@QºV�qYqYSkQRr·O¿[�babXVIrI[�b��×p�fR[i�FN@bXSæWaSkN@QÉNIo,WXfR[Bbl[(V@�R�cSkWXSYNIQºVIq
ÞRSkWab,SYb��c[��RSUT�WX[B�iSkQiåºr@PR_X[ w �
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ú-SYrIPº_X[ w ��ßyWa_XPLT�WXPº_X[ÍN�o�bXqkNIWab�NIQ�h,�ºqkSYQR`�V�Qº� s N�\�QºqkSYQR`

Ü �c[�VIqkqYmIdLWXfº[	Wa_aVIQºblO¿SUbXbXSYNIQ�N�o�WafR["�cm~QºVIO¿SYT	�ºV�_gV�O¿[�Wa['_gb
bXfRNIPºqY��fºVI�R�F['Q&V�oÕWa['_H['jI[�_XmiTgfºV�QºrI[�N�o�V}ùyPR[�PR[I� þ [�T�V�PºbX[

N�o^[F9nT�SY['QºT'm(_X[BVIbXNIQºb,WXfRSUbÍSUbHSYO¿�LNybXbXSYÞRqk[@� þ PcWÍWXfR[ Wa_aVIQºb t
O¿SYbablSYNIQÉT'V�Q×[�VIbXSYqkmÇÞF[i�cN@QR[à�RPR_XSYQRr¶WX_gV�QºbXO¿SæWXWXSYQRr·VâT�[�qkq
N�o�WXfº[	T�N@_X_a[�bX�LN@Qº�cSYQRr}ùyPR['PR[@�^p�fº[ÍWX_gV�QºbXO¿SYbablSYNIQ(bXqkNIW�T'VIQ
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