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Ñ$^gyoW�hrY[hrP'Q�hgQXP3WXP'bdcXW}Y[bÒY[noÓiRiQSyocX^gx@ÔÕ$^gy�\X^CYthghlQXR�Tgy×Ö
x{Y[cXP'W-Y,ØÙ�ÚsÚiÛ�Ü}Ý`ÞsßXàsáiâ0ÝÅá�ÚiÛ3ã�äæå�|@|}ç1m�uÅYè&ÜgÙêéÊÛ3ë
ì éÊÞséÊÛíéÊßSÞiÜ ì Úsî�ï�Û�ßÅäæ��ðdÑ�ç3ñ$ò�P¹zdP'W�\�QXyom	P¹RiblP7YthlhgnoyÉ\3Y�Ö
cXyoRsbqw�brYtx�P'nou,hrYtQSc�Ö�Rtó�Ö�WXh	P'PZ\S^Cc]Y[ÓiÓiyobgÓ	ñ}ô1cX^gP'Q�h	RicSP'bdÖ
cXy�Y[n;YthlhgnoyÉ\3YtcXyoRsbgW$x{Y�u�mrP�óÊRiflbrz�yÆbÅYtQXP�YtW-Õ$^gP'QSP0m	RicS^
å�|@|,W�Ytbrz9õrblyÆcSP�Ö�WXc]Y[cXP-cXP�\X^lbgRinoRiÓsu�YtQSPöY[hghgnoyoPZz÷wdWSfr\S^
YtW1WXh	P'PZ\S^�QXP�\�RiÓsbgyocXyoRibqw	P'c�\tñÑ$^lP0YtnoÓiRsQXyocX^lx4^rY[W�m	P'P'b
óÊfgnonou�yox�hgnoP'x�P3b�cSPZz÷ñ
ø b�å�|}|ùfgWSPZz@óÊRiQ-c�YtÓiÓsyobgÓ�P'b	\�RgzdP'WZw�noyoúiP�Y�cSQ]Y[bgW�Ö
zdfr\:P'QZw&Y�QXP3nÉY[cXyoRibÅm	P'c�Õ�P3P'b¹c�ÕaR,nÉY[bgÓif	YtÓiP3WZñ�ô1bgP�n�Ytb�Ö
Óif	YtÓiPÅ\�Ribdc]Y[yobgW�WSPZûsfgP'br\�P3W}RtóüY[x�mgyoÓifgyoc�u�\�n�YtWSWXP'W,Rim�Ö
c]Y[yobgPZz�mdu�nÆRdRsú�yobgÓ-fgh,yob{Y�noP�Tgy�\�Rib,YtnonrÕaRiQ�zdW$Rtó&YWSP'bdÖ
cXP3br\�Piñ�Ñ$^gP�RicX^lP'Q�nÉY[bgÓif	YtÓiP�\�Ribdc�YtyobgWqWSPZûsfgP'br\:P'W&Rtógc�YtÓiW
Rimlc]YtyobgP�z-mduÃWSc]Y[cXyoWXcSyÉ\3Ytnonouöz�yÆW�Ytx�mgyoÓsfrYtcSyÆblÓ&cX^gP$\�n�YtWSW�WXP�Ö
ûsfgP'br\:P'WZña�gQSRixýcS^gP$RiflcXWXy�zdPsw�Y[büå1|}|þc]Y[ÓiÓiP3Q&mrP3^rY�ÿiP'W
noyoúiP`YíWXP�ûiflP'bdcXy�YtncSQ]Y[bgW]zdf	\�P'QÅcX^rY[cVz�P'cXP'QSx�yobgyoWXcSy�\'Ytnonou
x{Y[hgWaP'ÿiP'QSu{\�n�Y[WXW�WSPZûsfgP'br\:P0cSRüY�c�YtÓ�WXPZûsfgP'b	\�Piw÷Piñ Ó	ñ��� �����	��
������� ������������������� ������������������������������ ������� ��� ����� ������� �����������!����� ä#"Zç
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Ñ$^gP0x,Ytyob{YszdÿiYtbdc�YtÓiP�Rtó�cSQ]YtblW�óÊRsQXx�yobgÓ�YtbÅå�|}|ùyoW
cS^rYtc1cX^gP�QSP'WXfgnocSyÆblÓ{cSQ]Y[bgW]zdf	\�P'Q0\'Y[b`m	P�^rY[brzdnoPZz@m�u�õgÖ
bgyocSP�WXc]Y[cXP,\'Ytn�\�fgnofgW�ñ ø x�RsbgÓ�RscX^gP3QXWZw�yoc0\'YtbímrP,\�Rix9Ö
h	RiWSPZz�Õ$yÆcS^,cXQ]Y[bgW]z�fr\�P'QSWÃcS^rYtc$P3br\�RgzdP��? \:RiQXQSPZ\�cSyÆRsbCQXfgnoP'W�óÊRsQ0cS^gP}x�RiWXcöóÊQXPZûsfgP3b�c�c�YtÓsÓiyobgÓ
P3QXQXRsQXWaÕ$^gy�\S^üY[QXP�YtflcXRix,YtcSyÉ\3Ytnonou�ÓiP3bgP'Q]Y[cXPZzVäA@�QXyonon�w"<B�Bs��C�U R�\S^gPÅYtbrz ðl\X^	Ytm	P'WZwD"<B�B�Esç�RiQ�x{YtbdfrY[nonÆu
Õ$QSyocXcXP3b}äæ_a^	YtbgRgz�Y[brz�Ñ&Y[hrYtbrY[yobgP'bqw�">BB�Eiç3wiyob�RiQ�Ö
z�P'Q-cXR�WSyoÓibgy×õ \'Y[bdcXnou�yox�hlQXRtÿiP-c�YtÓiÓsyobgÓ�Yi\'\:fgQ]Ys\�u�Fiñ
Ñ$^lP'WXPÅQXfgnoP'W�x{Y�u�yobr\�nofrz�P{noRsbgÓtÖXzdyoWXc�Ytbr\�PÅzdP'h	P'bdÖ
z�P'br\�yoP'W1bgRic1^rYtbrz�nÆP�z�mdu,å�|}| c�YtÓsÓiP'QSWZwrY[brz}\'Y[b
\:RibdÿiP'blyÆP3b�cSnou{m	P�P�TghgQXP'WSWXPZz>mdu{cS^gP�QXP'hgn�Ys\�P0RshrP3Q�Ö
Y[cXRsQäAG-Y[hgn�Ytb`Y[brzHG-Y�u�wI"<B�Bt��C	GÃY[QXcScXfgbgP3bqwJ">BB�E�CG1P'x�hrP-YtbrzKG-YtQScXcSfgbgP'bqwI"<B�Bivsç'ñ? ó�fgQXcS^gP'Q$WXcSP'hgW-Rtó�cXP�Tgc-YtbrY[nÆudWSyÆW�wiPsñ Ó	ñ�noyÆÓs^dc�hrY[QXWSyÆblÓ
RsQ�P�TgcSQ]Yi\:cXyoRibÅRtó$bgRiflb}hg^gQ�YtWXP3WRiQ-RicS^gP'Qhl^gQ]Y[WXP'W
ä øMLN c�ÖX|,Rsú�^dc�YtQ$Ytbrz,_a^rY[bgRgz÷w	">BB�Oiç3ñ

Ñ$^gP3WXP\�Rix�hrRsWXyocXyoRsbgW&P'brY[mgnoP\�Rix�hgnoP�TücSP�Tgc�YtbrY[nou�WSyoW�cSR
m	P-hrP'Q óÊRiQSx�PZz�mdu�Y�WXyobgÓsnoP�cXQ�YtbgW�zdfr\�P3QZñ
Ñ$^gP$WXh	P'PZz�Rtó÷c]Y[ÓiÓsyÆblÓÃmdu�Ytb���ðdÑCyÆW�fgh�cXRWSy×TücSyÆx�P'W
^gyoÓs^gP'QacX^rY[b{Õ$yocS^{cS^gP-RiQSyÆÓsyobrYtn÷å�|}|>ñ
Ñ$^gPCx�RicSyoÿiYtcXyoRsb óÊRsQ¹zdP'QSyÆÿdyobgÓ cX^gP �;ð�Ñ+óÊQSRix(Y[b
å1|}|6yoW,cX^rY[c�cX^lP å1|}|(\3Ytb mrPÅcXQ�YtyobgPZz Ytbrz \�RibdÖ
ÿsP'QXcSPZz�Õ$yÆcS^,nÆyocScXnoP�x,YtbdfrYtn	PQP÷RiQScZñ
ø b0å1|}|NcSQ]Y[bgW]zdf	\�P'Q&mgflyÆn�zdWLRibcS^gP$zgYtc�Y-äÊhlQXRim	Ytmgyon×Ö
yoc�u�x{YtcSQXy�\�P'W�ç�RtóqcS^gP�flbrzdP'QSnÆudyobgÓ0å1|}|�ñdÑ$^gP-Yi\'\:fgQ]Ys\�u
R[ó¶cS^gyoWÃzgY[c]Y9^rYtW-Ytb,yox�hrYs\�c$Rib}cS^gPc�YtÓiÓsyobgÓ�Yi\'\:fgQ]Ys\�u
R[ó;m	RicX^�cX^gP�å�|}| yÆcSWXP'n×ó�Ytb	z�cX^lPöz�P'QXyoÿiP�z,cXQ�YtbgW�zdfr\�P'Q�ñ
Ñ$^gP�cSQ]Y[yÆblyÆblÓ�Rtó$cX^lP{å�|@| \'Y[b�mrP�z�RibgP�Rsb�P'yocX^gP'Q�Y
c�YtÓiÓsPZz�RiQ&fgbdc�YtÓiÓsPZz�\�RsQXhgfgW�wgYtbrz�yoW&blRic�Y-cSRihgy�\�RtóqcS^gyoW
hrY[hrP3Q�WXyobr\:Pyoc�yoW$P�Tg^rYtflWXcXyoÿsP'nouVz�P'W]\�QSyomrPZzÅyob,cX^lPnoyÆcSP'Q�Ö
Y[cXfgQSP0ä9@�Y[^gn;Y[brz�|VP'Q]\�P3QZwJ"<B�Oiv�C�_a^dfgQ�\S^qw�"<Bi�i�sç'ñ
ø b4å1|}| \'YtbNm	P y�zdP'bdcSyÉ\3YtnonouýQXP3hgQXP'WSP'bdcXPZzþmdu!Y
ÕaP'yoÓi^dcXP�z ��ðdÑ yobJY>WXcXQ�YtyoÓi^dc óÊRiQSÕ Y[Q]zCÕ$Y�u�ñ ò�P`Y[QXPiw
^gRtÕaP'ÿsP'QZwdyobdcXP'QSP'WXcSPZz@yÆb�bgRib�ÖæÕaP'yoÓi^dcXP�z�cSQ]Y[bgW]zdf	\�P'QXW�ñR .�½s°�±ZÀª3°�¦¨®'ª�»Ç»¨¾Åi«�¬�¦¨³�«]@¬�½t»¨«�§¬�«�Ät½t¦¨¬�«�»¨«�§�§ÃË�±�¬�º�°�¥dª'²
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29Kempe Look-Back and Look-Ahead in the Conversion of HMMs

Look-Back and Look-Ahead in the Conversion of Hidden Markov Models into Finite State André Kempe (1998)  
NeMLaP3/CoNLL98: New Methods in Language Processing and Computational Natural In D.M.W. Powers (ed.) Transducers. 
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S �UT�VXW M�G A M�M EgÎ	Y�Ð K ¢L¡gÐXÎ&B
Ñ$^gyoW�WXPZ\�cSyoRibChgQXP3WXP'bdcXW,Y}x�P'cX^lR�zÅcS^rYtc�YthlhgQXR�Tgyox{Y[cXP'W
Y@ä�õrQSWXc�RiQ�zdP'Q]ç�å$y�zgz�P'b¹|}YtQSúiRtÿ}|,RgzdP'n1äæå1|}|}ç-mdu�Y
õrbgyocSP�ÖæWSc]Y[cXPcSQ]YtblW]zdfr\:P'Qä��;ð�Ñ�ç'wg\'Y[nÆnoPZz2Z3ëXé\[5]gÛ$YthghlQXR�Tgy×Ö
x{Y[cXyoRib�^ZñU$P3Óifgn�YtQ1P�TghgQXP3WXWXyoRsb�Rih	P'Q]Y[cXRiQSW-fgWXPZz@yob}cX^lyÆW
WXP�\�cXyoRibÅYtQXP-P�Tghgn�Y[yÆblPZz�yÆb�cX^gPY[bgbgP�Tqñ
p÷RdRiúdyobgÓ�fghLw÷yob`Y�noP�Tgy�\�RibLwrcS^gP�ÕaRiQ]zVWXPZûsfgP'b	\�P�R[ó Y
WXP3b�cSP'br\�PÅhgQSR�z�fr\�P'W,Y}fgblyÉûsfgP,WSPZûsfgP'br\�PÅRtóÃY[x�mgyoÓifgyoc�u
\�n�YtWSWXP'W�ñ�Ñ&YtÓsÓiyobgÓ,cX^gP,WSP'bdcXP'br\:P}mdu�x�PZY[bgWRtóÃY>ä�õ	QXWXc
RiQ�zdP'Q�ç0å1|}| \�RiblWXyoWXcSW�RtóaõrbrzdyobgÓ}cS^gP�x�RiWScÃhlQXRim	YtmgnoP
c]Y[Ó}WXP�ûiflP'br\�PK_NÓsyÆÿsP'bÅcX^gyoW�\�n�YtWXW�WXP�ûiflP'br\�PH` äÊP�ûrña"iw
õrÓ	ñ�"�ç'ñLÑ$^gP�b�Rsyob�c�hgQSRimrY[mgyonoyÆc�u-R[óqcX^gP1WXPZûsfgP'b	\�P'Wc`IY[brz_I\'Ytb,m	PÃP3WXcXyox,YtcXP�z�mdu	�
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uwvqx y{z�|~}9�X������z
Ñ$^gP�zdP3cXP'QSx�yobrYtcSyoRibR[ó Y1c]Y[ÓRtó÷Y-hrYtQScXy�\�fgn�Y[Q;ÕaRiQ�z0\3YtbdÖ
bgRscmrP�x{YszdP0WSP'hrY[Q]YtcSP'nou}ó�QXRix cS^gP�RscX^gP'Q�c]YtÓsWZñ,Ñ&YtÓsW
\'Y[bJyob��rflP'br\�P�PZYs\S^IRicX^lP'Q}RtÿiP3QVY>noRibgÓCzdyoWXc]Y[br\�P�ÿdy�Y
cXQ�YtbgWSyocXyoRib�hgQXRsmrYtmgyonoyocXyoP'W�ñ��bIcX^gyoW`Y[hghgQSR�Yi\S^qw�YtbýY[x�mgyoÓifgyoc�u7\:nÉY[WXWÅyoW`zdyoW]Y[x�Ö
mgyoÓif	YtcXP�z,Õ$yocX^}QSP'WXh	PZ\�ccSR{Y�\�RibdcXP:T�c�ñ ø \�RsbdcXP�TgcÃ\:RibdÖ
WXyoWScXW�R[óöYÅWSPZûsfgP'br\�PÅRtó0Y[x�mgyoÓifgyoc�u`\�n�Y[WXWXP3W�noyox�yocXPZz�Y[c
m	RicX^ÅP'brz�W0mdu}WSRix�P�WXP'noPZ\�cSPZzíc]Y[Ó��iñ��lRiQ-cX^gP�noP�ó�cö\:RibdÖ
cXP:T�c-R[ó�noP'bgÓicS^��íÕ�P�fgWXP�cS^gP0cSP'QXxùãÆá�áZà[ë�Z�Þiï�àiw÷Ytb	z,óÊRsQ
cX^lP0QSyÆÓs^dcÃ\�Rsb�cSP�Tgc-Rtó�noP'bgÓscX^��íÕaP0flWXP�cX^gP�cXP'QSx+ãoáZá�àtë
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°�¥i«a®'ª'§�«a±3´ ª §�«]®�±�²i�±Z¬�s«�¬¶µa¸�¸�4t¯t·Ê°�¾t©d«$§�«�Ät½i«�²i®�«�§&À�½s§�°
¯d«�È'¦¨²�ª3²i�«�²i�Ë¶¦¨°�¥0°�Ë�±Ã§�«S»¨«�®�°�«��°Xª'È�§&¬Xª3°�¥i«�¬�°�¥dª'²�±�²i«�Á

Y�noRdRiúsÖ Y[^gPZYsz`zdyoWSc]Ytb	\�P�R[ó!��e4�lñ ø \�cXf	Ytnonou�w÷cS^gP�c�ÕaR
WSP'noPZ\�cXP�z�c]Y[ÓiW h Ôots F Ytbrz h Foq� F YtnonoRtÕ�bgRsc&RibgnoucS^gP�zdyoW]Y[x�ÖmgyoÓsfrYtcSyÆRsb0R[ó cS^gPÃ\:nÉY[WXWUf o mlfgc�R[ó;Ytnonr\�n�Y[WXWXP3W$yÆbdm	P'c�ÕaP'P'bqw
y�ñ PiñIf ots Ô w�f o YtbrzKf oq� Ô ñò�PüY[hghgQXR�Tgyox{Y[cXP-cX^lP0c�YtÓiÓsyobgÓ�R[ó Y�Õ$^gRinoP�WXP'bdcXP3br\�P
mdu�c�YtÓsÓiyobgÓ�WXflmgWXPZûsfgP3br\�P'W�Õ$yocX^@WXP'noPZ\�cSPZzÅc]Y[ÓiW-Ytc�m	RicS^
P'b	zdW-ä�õrÓ	ñ�"�ç'wgYtb	z�cS^gP'b}RtÿsP'QXn�Y[hghgyobgÓ�cX^gP'xÅñ�Ñ$^gP-x�RsWXc
hgQSRimrY[mgnoP�hrY[cX^gW�yob¹cS^gP,c]YtÓ@WXhrYs\�P}RtóÃY@WXP3b�cSP'br\�Psw$y�ñ Psñ
ÿiY[nÆy�z1hrY[cX^gW�Ys\'\�RsQ]zdyobgÓ-cXR-cS^gyoW�YthghlQXR�Ys\S^qwi\'Y[b0m	PaóÊRiflbrz
Y[W�WSúiP'c�\X^lPZz}yob9õrÓifgQSP0�gñ

tt t t t t t t t

tt t t t t t t t# #

t t t t

w w w w w w w w1 2 3 4 5 6 7 8

c c c c c c c c1 2 3 4 5 6 7 8# # classes

words

tags

�LyoÓifgQSP`���>Ñ$Õ�RíÿiYtnoy�z¹h	YtcX^lW{cS^gQXRsfgÓi^ cX^gPÅc]Y[Ó
WShrYi\�P�Rtó¶Y�WSP'bdcXP'b	\�P

tt t t t t t t t

c c c c c c c c1 2 3 4 5 6 7 8# #

tt t t t t t t t# #

t t t t

w w w w w w w w1 2 3 4 5 6 7 8

classes

words

tags

�LyoÓifgQSP{~��D��br\�Rsx�hrY[cXyomgnoP0WSPZûsfgP'br\:P'W,yÆb�cS^gP,c]Y[Ó
WShrYi\�P�Rtó¶Y�WSP'bdcXP'b	\�P

ø ÿiY[nÆy�z�hrYtcS^{\�RsbgWXyoWScXWaRtó¶Y[b�RiQ�zdP'QXP�z�WSP'c$RtóqRtÿsP'QXn�Y[hdÖ
hgyobgÓ�WXPZûsfgP'b	\�P'W-yob�Õ$^gy�\S^�PZYs\S^{x�P'x�m	P'Q�RtÿiP'QSnÉY[hgWaÕ$yÆcS^
yocXW$blP'yoÓi^dmrRsfgQ�P:Tl\:P'hgc-óÊRsQ$cX^gP�õrQSWXc�RsQ�n�YtWSc�c�YtÓrñ Ñ$^gP'QXP
\'Y[b¹m	P,x�RiQSP�cX^rY[b¹RsbgP�ÿiY[nÆy�zÅhrY[cX^íyÆb�cS^gP,c]Y[Ó`WShrYi\�P
R[ó¶Y�WSP'bdcXP'b	\�P�äêõrÓrñ	�iç3ñ ð�P'cXW1Rtó&WXPZûsfgP3br\�P'WcS^rYtc-zdR�bgRsc
RtÿsP'QXn�Yth�yob�WSfr\S^VY�Õ$Y�uüY[QXP�yobr\:Rix�h	YtcXyomgnoP$Yi\'\:RiQ]z�yÆblÓ0cSR
cS^gyoWqx�RgzdP3næw�Ytbrz�zdR�bgRsc;\�RsbgWXcSyocXfgcSP$ÿiYtnoy�z$hrY[cX^gWaä�õ	Órñt~iç3ñ

uwv�u �������	�����	�����I��������|
k-yoÿsP'bY$noP'bgÓscX^ ��Rtó	nÆRdRsúiÖ�mrYs\Xú-Ytbrz�Y�noP'blÓicX^ ��R[órnoRdRiúsÖ
Y[^gPZYiz w�ÕaP,ÓiP'blP'Q]Y[cXP@óÊRiQ�P'ÿsP'QXu \�n�Y[WXW+f~¡iwaP'ÿsP'QXuCnoRdRiúsÖ
mrYs\Sú¹WXP�ûiflP'br\�P h s�¢ f s�¢�� Ô ����� f s Ô w�Y[brzCP'ÿsP'QXuCnoRdRiúsÖY[^gPZYiz9WXPZûsfgP3br\�PDf Ô ����� f�£ s Ô h £qwgY�mdÖ�c�udhrP-WSPZûsfgP'br\�P~���h s�¢ f s�¢�� Ô ����� f s Ô f ¡ f Ô ����� f £ s Ô h £ äæ~sç
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�lRiQaP�TrYtx�hlnÆP�¤l¥~¦§!¨ ©�ªl« ¬A>®�¥�¦�¯�¨ °<©§�¬\¦¥~±l¦�¬A²lª<®l³<¯¨ ¦¥~±l¦�¬A²�ª>®�³>¯l²�ª<®�³ äÊ��ç
e&Yi\S^�WXfr\S^`ásß'Ùµ´sÙ�ÜgÞ[ã¶Z3ëXé\[5]gÛ ì ÛQ·ZîdÛ�Ügï�Û1äÊPZû	ñg~gw ��CtõrÓ	ñi�dç
yoW�zdyoW]Y[x�mgyoÓifrY[cXPZz�mrY[WXPZz�RsbVY�õ	QXWXc1RiQ�zdP'Q�å�|@|�ñrå P'QXP
ÕaP�fgWXP�cS^gP0¸�yocXP3QXmgy�YtnoÓiRsQXyocX^lx ät¸�yocXP'QSmgy�wX"<Biv�O�CU�Y8Ö
mgyobgP'Q�w�"<B�Bi�sç�ó�RiQaPQ¹{\�yoP'br\�udñ

a aaaa a a a
−β −β+1 −1 0 1 α−1 α tagst t ... t t t ... t t

pend
pstart pmiddle

a transition probability b class probability

t c c t

b b b bb

−β+1 −1 0 1 α−1c ... c c c ... c classes

original  b-type sequence

−β+1 ... ...0−1 1 α−1 α−β positions

look-aheadlook-back

�LyoÓifgQSPÃ����mdÖ�Ñ�udh	PÃWSPZûsfgP'br\:P
�gRsQÃY[b}RiQSyÆÓsyobrYtnLmdÖæc�udh	P�WXPZûsfgP3br\�Piw�cS^gP3b:Riyobdc�hgQSRimrY8Ö
mgyonoyoc�uRtó÷yocXW�\�n�Y[WXWaWXPZûsfgP'b	\�P{` Õ$yÆcS^0yocSW�c�YtÓ-WXPZûsfgP3br\�P7_
ä�õ	Órñd��ç3wr\'Y[b,mrP-P'WScXyox{Y[cXPZz�mdu	�
d äA` � _�çIe d äAf s�¢�� Ô ����� f�£ s Ô ��h s�¢ �����~h £	çJeº» £ s Ôno¼p�s�¢�� Ô r ä h o k h ots Ô çJj�äAf o k h o çA½¾¿m r ä h £ k h £ s Ô ç äAEiç
ø cP'ÿsP'QXu�h	RiWSyÆcSyoRibÅyÆb�cS^gP�noRdRiúsÖæm	Yi\Sú}WXP�ûiflP'br\�P`Y[brz
yob}cX^lPnoR�RsúsÖ Y[^gPZYiz�WSPZûsfgP'br\�Psw&Y�mrRsfgbrzgY[QXuHÀþx{Y�u�Rg\SÖ
\�fgQ�w	yæñ Piñ$Y�WSP'bdcXP'br\:P�mrP'ÓsyobgbgyobgÓ�RiQ$P3brz÷ñ�Á R�noRdRiúsÖæm	Yi\Sú
ä\�&e!�sç�RiQ�blR�nÆRdRsúiÖXYt^lPZYiz äA�Âe!�iç�yoW�Y[nÆWSR¹YtnonoRtÕ�P�z÷ñ
Ñ$^gP}Ytm	RtÿiP�hlQXRim	Ytmgyonoyoc�u`P'WScXyox{Y[cXyoRibíäÊP�ûrñJEsç0\3YtbCcX^gP3b
m	PP�TghgQXP3WXWXP�z}x�RiQXP1ÓiP'blP'Q]Y[nÆnou,äêõrÓrñd�dç$YtW>�

d ä9` � _�çIe d�Ã9Ä\ÅQÆ5Ä m d�Ç oqÈQÈ5ÉµÊ m d Ê g È äæviç

Õ$yocX^ d�Ã�Ä\ÅQÆ5Ä m	P'yobgÓd�Ã�Ä\ÅQÆ�Ä e r ä h s�¢�� Ô�k h s�¢ ç óÊRiQaWXP3nÆP�\�cXPZz@c]Y[Ó h s�¢ äAOiçd�Ã�Ä\ÅQÆ�Ä e i ä h s�¢�� Ô ç óÊRiQam	RifgbrzlYtQXuXÀ äæ�içd�Ã�Ä\ÅQÆ�Ä e " óÊRiQI��e,� äABiç
Õ$yocX^ d�Ç oqÈQÈ�ÉµÊ mrP'yobgÓ
d�Ç o¼ÈQÈ5ÉµÊ eËj�äAf s�¢�� Ô�k h s�¢�� Ô ç~m £ s Ônoqp�s�¢�� Fr ä h o k h ots Ô ç�j8äAf o k h o ç

óÊRsQJ�MÌÍ�7Î�� ä#"Z�sçd�Ç o¼ÈQÈ5ÉµÊ eÏj�äAf ¡ k h ¡ ç óÊRiQa�MÌÍ��e,� ä#"�"�ç

Y[brz�Õ$yocX^ d Ê g È m	P'yobgÓd Ê g È e r ä h £ k h £ s Ô ç ó�RiQaWXP'noPZ\�cSPZz@c]YtÓ h £ äQ"Z�sçd Ê g È e " ó�RiQamrRsfgbrzgY[QXuHÀ!RiQa�ce,� äQ"Z~sç
ò ^gP'b�cS^gP�x�RiWXc�noyoúiP'nou-c]Y[ÓWXP�ûiflP'br\�P-yoW�óÊRsfgbrz�óÊRsQ¶Y[b
RsQXyoÓiyobrY[n÷mdÖæc�udh	P0WSPZûsfgP'br\:PiwqcS^gP�\�n�YtWXW{f�¡�yob}cX^lP0x�yÉzlzdnoP
h	RiWSyÆcSyoRib�äÊPZû	ñd~iç�yÆWaYtWXWSRg\�y�YtcXP�z�Õ$yocX^�yocXW�x�RiWSc�nÆyoúsP'nouc]Y[Óh ¡ ñ ò�P�ó�RiQXx�flnÉY[cXP-\�RibgWScXQ�YtyobdcXW1óÊRiQ$cS^gPRscX^gP'Q-c�YtÓiW h s�¢
Y[brz h £ Ytb	z`\�n�Y[WXWXP3WÐf s�¢�� Ô ����� f s Ô Ytbrz2f Ô ����� f £ s Ô R[ó�cX^gPRsQXyoÓiyobrY[n;m�Öæc�udh	P�WXPZûsfgP'b	\�Piñ}Ñ$^dfgW�ÕaP�Rimgc�Ytyob Y>éÊÞ<´>´sÛ�ÚZ3ëXé\[5]gÛ ì ÛQ·ZîdÛ�Ügï�ÛcÑ�ÒÔÓ�ÕÖ Õ�× Ó�Ø(Õ Ö�Ù\ÚÖ Õ;Û ÙÝÜ(ÜÞÜ × Ó�ßÖ ß × Ó ÙÖ�Ù ×9àá Ò àD×Aâ ÙÙ ×Aâ ßßãÜ(ÜÞÜ × â Øåä Ö ÙÔÚä Ö�Ù Ò â ää äQ"'�dç
WSc]YtcSyobgÓ0cS^rYtc h ¡öyÆW$cS^gP-x�RsWXcahgQXRsmrYtmgnoP-c]Y[Ó0yob,cX^lP0\�n�YtWSWf�¡@y×ó0yoc�yoW,hgQXP�\�PZzdPZz mdu h�æ ¢ f æIç ¢�s Ô�è ����� f æ F0f æ Ô`Y[brz
óÊRsnonÆRtÕaPZz�mduXfQé�ÔUfQé�F ����� f;é ç £ s Ô�è h é £ ñ��b}P�TghgQXP3WXWXyoRsbê"'��cS^gP�WXfgmgW�\�QXyohgcSW6ë�ìíë�ì�î�ï�ð�ðåð ñ�ð�ðåð ò�ë�ï��zdP'bgRscXPacX^gPahrRsWXyocXyoRsbÃR[órcX^lP�c�YtÓ$RiQ&\�n�Y[WXWqyobcS^gPamdÖæc�udh	P
WSPZûsfgP'br\�Psw Y[brz�cS^gP-WXfgh	P'QSW]\�QSyÆhlcXW{ó7��ó�ät��ô�"�ç ����� óõ"ÃY[brzö " ����� ö äA�ÍôH"Zç ö � P�TghgQSP'WXW,\�RibgWScXQ�YtyobdcXW�óÊRsQhgQXP�\�PZzdyobgÓ
Y[brz óÊRinonoRtÕ$yobgÓ&c]Y[ÓiWqY[brz\�n�YtWSWXP'WLÕ$^gy�\S^0YtQSP&hrYtQSc÷RtógRicS^gP'Q
mdÖ�c�udhrP-WSPZûsfgP'br\�P3WZña��b,cX^gPP:TlY[x�hgnoP>Ñ<�¤�¥�¦�§5÷ ³�øù¨ ©�ª�«�¬A<®¥~¦l¯ ÷�³�ú¨ °>©�§¬t¦¥~±l¦�¬A²lª~®�³<¯;û�°>©�§¨ ¦¥~±l¦�¬A²�ª>®�³>¯ ÷�°�ú6²lª<®�³Q÷ °�ø äQ">Esç���� yÆW cS^gP x�RsWXc/noyoúiP3nÆu c�YtÓ yob cS^gP \�n�YtWSWü �����ý���������ý5þ����ÿ�� y×ó�yoc�yoW-hgQXP�\�PZzdPZz>mdu{cS^gP�c]Y[Ó�� �����
c�ÕaR�hrRsWXyocXyoRsbgW�mrYi\Sú ä ÿ�� ç'wamduCcX^gPÅ\�n�YtWXW ü � ���Jý5
�������
RsbgP}h	RiWXyocSyÆRsbCmrYi\Sú ä ÿ�� ç'w�Y[brzíóÊRsnonÆRtÕaPZzímduCcX^gP�\�n�YtWSWü �������Mý5þ��� ÿ�� RibgPÅh	RiWXyocSyÆRsb Yt^gPZYsz ä ��� ç�Y[brzCmduCcX^gP
c�YtÓ þ����ÿ c�ÕaR0h	RiWSyÆcSyoRibgW�Y[^gPZYiz@ä �	� ç3ñ@&RsfgbrzgY[QXyoP'W�YtQSPÃzdP3bgRicSPZz�m�u�Y�hrYtQScXy�\�fgn�YtQ�WXudx�mrRsn�À
Y[brz0\3Ytb�R�\3\�fgQ$Ytc�cX^gP$P�zdÓiP$R[ó cS^gP$noR�RsúsÖæmrYs\Sú0Ytbrz�noRdRiúsÖ
Y[^gPZYiz9WXPZûsfgP3br\�P��
������������ $�������� ��� R ��� $ � - 
���� $ ��� $������ ���	�! "� $���# �� %98�$<)
������������ $�������� ��� R ��� $ � - 
���� $ ��� $������%# �	�! "� $�� %98;=<)# ����������� $�������� ��� R ��� $ � - 
 # � $ %98�&<)# � $ � - 
 # � $ %98;:<)# � R ��� $ � - 
���� $ ��� $������ ���	�! "� $�� 
��� %('*)<)
�lRiQaP�TrYtx�hgnoP��+ ÷�³�øù¨ ©�ªl« ¬A>®�¥~¦l¯ ÷ ³�ú¨ °>©�§¬t¦¥~±l¦�¬A²lª<®�³~¯;ûq°�©�§¨ ¦¥~±l¦�¬A²�ª>®�³>¯ ÷�°�úõ²lª<®�³#÷�°�ø ä���"�ç
,*- «�ÈZ½[»Æª'¬�«]¿t©s¬�«�§�§�¦¨±Z²�±�©d«]¬Xª3°�±�¬�§�½s§�«]ö¦¨²0°�¥[¦¨§�ª'¬�°�¦¨®S»¨«-ª'¬�«
«�¿t©t»Æª:¦¨²i«�9¦¨²�°�¥i«�ª3²i²i«�¿dÁ
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¤l¥~¦§5÷ ³�øù¨ ©�ª�«�¬A<®¥~¦�¯ ÷ ³�ú¨ °<©§�¬\¦¥~±l¦�¬A²�ª>®�³>¯�ûµ¦�¥Q±�¦+ ÷�°�ú äæ�i�sçÁ$RscXPacX^rY[c&noR�RsúsÖæmrYs\SúRtórnoP'blÓicX^D�}Y[brz�noR�RsúsÖ Y[^gPZYizöRtó
noP'bgÓscX^X�ÅYtnoWXR-yobr\�nofrzdP�Y[nongWXPZûsfgP3br\�P'W1WX^gRsQXcXP3Q�cS^rYtbD�,RiQ�awdQXP'WShrP�\�cXyoÿiP3nÆudwgcS^rYtc�Y[QXPnoyox�yocSPZzmduKÀ,ñ
�gRsQ�Y�ÓiyoÿiP3b}noP'bgÓicS^H��Rtó&noRdRiúsÖ�mrYi\Sú{Y[brz}Y�noP'bgÓscX^��
RtóqnoRdRiúsÖXYt^gP�Yiz÷wtÕaP$ÓiP3bgP'Q]Y[cXP-P'ÿsP'QXu�h	RiWSWXyomgnoP$RiQSyÆÓsyobrYtngm�Ö
c�udhrP�WXPZûsfgP3br\�P�ä�PZû	ñ&~iç'w&z�yÆW�Ytx�mgyoÓsfrYtcSP0yocWSc]YtcSyoWXcXy�\'Y[nonÆu
äÊP�ûrñJE8Ö;"�~iç3w;Y[brzÅP'br\�RgzdP,cS^gP�c�YtÓiÓsPZzÅmdÖ�c�udhrP�WXPZûsfgP'b	\�Pó o äÊPZû	ñU"'�dç0Y[W�YtbC�;ð�Ññ ø non�WSPZûsfgP'br\:P'WHó o Y[QXP,cX^gP3b
fgbgyoRsbgPZz . ó e0/ o ó o äæ�i~sç

Ytb	z�ÕaP-ÓiP'blP'Q]Y[cXP0Y�hgQSP'noyox�yobrYtQSuc]Y[ÓiÓsP'Q$x�RgzdP'n�ó21ó31�e � . ó ��4 äæ�t�dç

Õ$^gP'QSP�Y[nÆn,WSPZûsfgP'br\�P3W ó o \'YtbþRg\'\�fgQ yob Y[bdu4RsQ]zdP'Q
Ytb	z,bdfgx�mrP3Q-äÊyobr\�nofrzdyobgÓ653P'QXR,cXyox�P'W]çam	PZ\'Y[fgWXP�bgR�\:RibdÖ
WXcSQ]Y[yÆbdcSW$^rY�ÿiP-uiP3c$mrP'P3b`YthghlnÆyoPZz ñ

uwv87 9;:��J��z�<<����z�<>}�:��=9>:���|?<�@�z�}\��<l|
Ñ�R�P'blWXfgQSP{Y,\�RiQSQXPZ\:cü\�Rsbr\'Y[cXP'brY[cXyoRibÅRtó$WXP�ûiflP'br\�P'WXó o w
ÕaP�^rY�ÿsP�cXR�x{Y[úiP$WSfgQXP-cX^	Ytc$P'ÿsP'QXuKó o yoW�hgQSPZ\�PZz�PZz`Y[brzóÊRsnÆnoRtÕaPZz,mduÅRicX^lP'QÐó o Yi\'\:RiQ]z�yÆblÓ{cSR}Õ$^rY[cyoWÃP3br\�RgzdPZz
yob¹cS^gP}noRdRiúsÖæm	Yi\Sú¹YtbrzínoRdRiúsÖXYt^gPZYsz¹\�RsbgWXcSQ]Y[yÆbdcSWZñ e$ñ Órñ
cX^lP�WXPZûsfgP'b	\�P�yobÅP�TrYtx�hlnÆP9äæ��"�ç1x�fgWXc1mrP�hgQSPZ\�PZz�PZzím�u
Y�WSP'bdcXP'b	\�P�mrP3ÓiyobgbgyobgÓ	w�À,w÷Ytbrz�cS^gPü\:nÉY[WXW ü �����Jý5
�������
Ytb	z�óÊRinonoRtÕaPZz�mdu�cS^gP0\�n�Y[WXW ü �������Mý5þ����ÿ�� Y[brz,cS^gPc]Y[Óþ��� ÿ ñ
ò�PÃ\�QSPZYtcSP0\�RsbgWXcSQ]YtyobdcXWaó�RiQahgQXPZ\:PZzdyobgÓ{Y[brz�ó�RinonoRtÕ$yÆblÓ
c]Y[ÓiW�wg\�n�YtWXWSP'WÃY[brz�WSP'bdcXP'b	\�Pm	RifgbrzlYtQXyoP'W�ñ��lRiQacX^gP-noRdRiúsÖ
mrYs\Xú÷w	YhrY[QXcSyÉ\:fgn�YtQ$c]Y[Ó h o RiQ�\:nÉY[WXW�f�A�yoW$QXP�ûiflyÆQSPZz�óÊRsQ�Y
hrY[QXcXy�\�flnÉY[Q�zdyoWXc�Ytbr\�P-R[óCB2D ô{"swdm�u�Ñ�E�F�% 
�G )IH>J�KLJ*KLM(N 
�G K O P 
!Q NRK P 
 K%O P 
SQ N QUT�V WYX(W�Z�[�Q	
]\�^ _Y`�aG MbN Q %('*c<)
EdF~% �fe )IH>J�KLJ*KLM(N �fe K O P �fQ NgK P � K O P �fQ N QbT V WLX(W�Zh[ Q�� \i^ _Y`�ae MbN Q %('*$<)

´�±�¬kjmlonU8
Õ$yocX^

. h Ytbrz . f�mrP3yÆblÓ�cX^gP,fgbgyoRsb¹Rtó0Y[nÆnac]Y[ÓiW�Y[brzCYtnon
\�n�YtWSWXP'W1QXP'WShrP�\�cXyoÿiP3nÆudñ
ø WXP'bdcSP'br\�P�mrP3ÓiyobgbgyobgÓ	w�À,wdyÆW$QSPZûsfgyoQXPZz{óÊRiQ�Y�hrYtQScXy�\SÖ
fgn�YtQanoRdRiúsÖæm	Yi\Sú�zdyoWXc�Ytbr\�P�RtópB�DKô{"iwgRsb�cS^gPWXy�zdP-R[ó;cX^lP
c]Y[ÓiW�wdm�u	�EdF~% # )IH>JqKrJ�KrK%O P 
SQ NgK P 
 K O P 
!Q N QUT�V WYX(WiZh[�Q # \i^ _Y`�a MfN Q %('>=<)

´É±�¬sj�ltnU8

��b}cX^gP�\'YtWSP0R[ó¶noRdRiúsÖXYt^gP�Yiz�Õ�P�QXPZûsfgyoQXP�óÊRsQ�Y�hrY[QXcXy�\SÖ
fgn�Y[Q�zdyoWXc]Y[br\�PR[óuBuv�"sw Y�h	YtQXcSy�\�fgn�YtQ1c]YtÓ h o RiQ�\:nÉY[WXW{f�ARsQöYVWXP'bdcXP3br\�P,P'brz÷wIÀ,wLRib�cX^lP�WXy�zdP�Rtó$cX^lP�c]Y[ÓiW�wqyob�Y
WSyÆx�yonÉY[Q�Õ Y�u�mdu	�EdF~% 
 G )IH>J�KYM�N 
!w `G J*K"K O P 
!Q NgK P 
 K O P 
!Q N QbT�V X�W�Zh[x
 G MbN QLQ %('*&<)
E�F~% � e )IH>J�KrM(N �Yw `e J*K"K O P �fQ NgK P � K O P �fQ N QbT�V X�W�Z�[q� e MbN QLQ %('>:<)
EdF~% # )IH>J�KrM(N # w ` J*K�K O P 
!Q NRK P 
 K O P 
!Q N QUTUV X�W�Z�[�Q�Q %(y*)<)

´�±�¬ j�z08
ø non�c]YtÓsW h o Y[QXP�QXPZûsfgyoQXP�z,óÊRsQ-cX^gP�noR�RsúsÖæmrYs\Sú�RiblnÆu}Y[ccS^gP0zdyoWXc�Ytbr\:PRtóuB{e ôU�7Ytb	z�ó�RiQ$cX^lPnoR�RsúsÖ Y[^gPZYiz�Rsbgnou
Y[c�cX^lPüzdyoWSc]Ytb	\�P0R[óuB�e0�añ ø non;\:nÉY[WXWSP'WÐf A YtQSP0QSPZûsfgyoQXPZz
óÊRsQ�zdyoWXc�Ytbr\�P3WÃR[ódB6{ � ôU�KÌ " � ô{" � Ytb	z|B6{ � " � � ô " � ñ
ðdP3b�cSP'br\�P,m	Rifgb	zgYtQSyÆP3WZwJÀ,w&YtQSP�QXPZûsfgyoQSPZz>óÊRiQ0z�yÆWSc]Y[br\�P'W
R[ópB3{ � ôU� � ô " � Ytbrz}B2{ � " � � � ñ
ò�PJ\�QXP�YtcXP cX^gP yobdcXP'QSWXPZ\�cSyoRib�~ Ä Rtó Y[non�c]Y[ÓN\�RibdÖ
WScXQ]Y[yob�cSWZw	cX^lPyob�cSP'QXWSPZ\�cSyÆRsbo~m��Rtó�Y[nÆn�\�n�YtWSWö\:RibgWScXQ]Y[yob�cSWZw
Y[brzCcX^lP}yob�cSP'QXWSPZ\�cSyÆRsb�~>�NR[ó�Y[non�WXP3b�cSP'br\�PímrRsfgbrzgY[QXu
\�RsbgWXcSQ]Y[yÆbdcSW>� ~ Ä e �o���� ÔL� gq�� ���~s�¢ � £��

~ � ä h o ç ä�~�"�ç
~ � e �A ��� ÔL� Ç �� ���(s�¢�� ÔY� s Ô � . � ÔY� £ s Ô �

~ � äAf�Aiç ä�~i�sç

~ � e �� ���(s�¢ � s Ô � . � ÔL� £ �~ � äAÀ�ç ä�~i~sç

ø non&\�RibgWScXQ�YtyobdcXW0Y[QXP�P'bdóÊRsQ]\�PZzÅmdu}\�Rsx�h	RiWXyocSyÆRsb,Õ$yÆcS^
cS^gP�hgQSP'noyox�yobrYtQSuc]Y[ÓiÓsP'Q�x�RgzdP'n�ó21aäÊPZû	ñg�t�dç'ñLÑ$^gP\�n�YtWSW
\�RsbgWXcSQ]Y[yÆbdc3~ � yoW\�Rix�hrRsWXPZz@RibÅcX^gP�flhghrP3QWXy�zdP�R[ó!ó21
Õ$^gy�\S^�yoW0cS^gP,WXy�zdP�Rtó�cX^lPV\:nÉY[WXWSP'W,äÊPZû	ñU"3��ç'w&Y[brz�m	RicS^
cS^gP-c]YtÓ�\:RibgWScXQ]Y[yob�c�~ Ä Y[brz�cX^gP-m	Rifgb	zgYtQSu{\�RsbgWXcSQ]YtyobdcY�~ � YtQXP�\�Rsx�h	RiWXP�z�Rsb`cS^gP�nÆRtÕaP'Q1WXy�zdPR[ó3ó31�w	Õ$^gy�\S^}yoW
cS^gP-WXy�zdP-Rtó&cX^lPÃc�YtÓsW#Ñ�ó31�1	e�~m� � � � ó21 � � � ~ Ä � � � ~>� ä�~t�dç
å�Y�ÿdyobgÓ,P'bgWXflQXPZz \:RiQXQSPZ\�c�\�Rsbr\'Y[cXP'brY[cXyoRibLw�Õ�P,zdP'noP'cXP
Y[nÆn1WXudx�m	RinoW��>cX^rY[c{^	Y�ÿiPÅWXP'QSÿiPZz cXR \�RiblWXcXQ�Ytyob c]YtÓsWZw
\�n�Y[WXWXP3W�RiQam	RifgbrzlYtQXyoP'W�wgfgWSyobgÓ�� Æ �

� e º» / o � � h �o ½¾R�
º» / A � � f �A ½¾���� / � À ��� ä�~�Esç

� ¤&¥i«$¯d±�½i²s�ª3¬�¾�®]±�²i§�°�¬Xª:¦¨²t°�E��Å®]±�½t»¨,ª�»¨°�«�¬�²dª'°�¦¨³�«S»¨¾{¯d«
®�±�ÀÃ©s½i°�«��´�±Z¬-ª'²s{®�±�À-©�±�§�«�}±�²{°�¥s«§�¦¨i«�±3´¶°�¥s«®S»Æª'§�§�«�§�Á
¤&¥s«&°�¬Xª3²i§�i½s®�«]¬�Ë&¥t¦¨®S¥0«�²i®�±ts«]§�Ed�@Ë�±Z½[»¨0°�¥s«]²�4i¥i±3Ë;«�³�«�¬Q4
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� Æ e �Íô�Î �<� äæ~ivsç@&u�\�Rix�hrRsWXyobgÓ��aó31�1LäÊPZû	ñd~t�dçqRsb0cS^gP$noRtÕ�P3Q;WSy�zdP$Õ$yocX^� Æ Y[brz�Rsb�cS^gP-fghgh	P'Q$WXy�zdP-Õ$yocX^�cS^gP-yÆbdÿsP'QXcSPZz�QXP'n�YtcSyoRib� Æ �S� wdÕaPRsmgc]Y[yÆb�cX^gP1õrb	Ytn÷c]Y[ÓiÓsP'Q$x�RgzdP'n�óõ�ó e � Æ �S� � � � ó21�1 � � � � Æ äæ~�Osç
ò�P \3YtnondcX^gP$x�R�z�P'ngYDZ'ëXét[5]gÛ���áZÚsÛ'ãXwscX^gP�\:RiQXQSP'WXh	Rib	zsÖ
yobgÓ¹��ðdÑ YùZ'ëXét[5]�ÛÅé�ßXÞiÜ ì Úsîdï]Û�ßdw$YtbrzícX^lP}Õ$^gRinoP}YtnoÓsRtÖ
QXyocS^gx nÆP�YizdyobgÓ�óÊQSRix cX^gP,å�|}| cSR}cX^lP�cXQ�YtbgW�zdfr\�P3QZw$YZ3ëXé\[5]gÛ0Þ;]�]÷ßXá*�sÙ���Þié�Ù�áiÜ�R[ó�Y[b{å1|}|�ñuwv�� �>@q:�����@q<<}t� |m:������;� �	�J�H�u@�z���|<���J����@�|
Ñ$^gP'QSPÃY[QXPac�Õ�R-ÓiQSRifghlW&Rtó÷mdÖ�c�u�h	P$cXQ�YtbgW�zdfr\�P3QXWaÕ$yÆcS^üz�y¨óêÖ
óÊP'QSP'bdc�hgQSRih	P'QXcSyoP'W>����ðdÑ$W�Õ$yocS^gRifgc�noRdRiúsÖ�mrYi\Sú¹Y[brz��tRsQ
Õ$yocX^gRsfgc-noR�RsúsÖ Y[^gPZYiz ä\�7m\�Xeí�iç-Ytb	z`��ðdÑ$WÕ$yocS^`m	RicS^
noRdRiúsÖæm	Yi\Sú Y[brz�noRdRiúsÖXYt^gP�Yizíä\� m9�2Î7�iç3ñ&@�RicX^CYi\'\:P'hgc
Ytbdu�WSPZûsfgP'br\�P�Rtó�Y[x�mgyoÓifgyoc�u0\�n�Y[WXWXP3WZñ
mdÖ�Ñ�udh	Pö��ðdÑ$W-Õ$yocX^K��mq�Íe}��YtQSP0YtnoÕ$Y�u�W$WSPZûsfgP'bdcXy�Y[næñ
Ñ$^gP'u,x,Yth{Y�\�n�YtWSW�WXP�ûiflP'br\�P�cS^rYtc-\�RiQSQXP'WShrRsbrzdWcSR�cX^lP
ÕaRiQ]z@WXP�ûiflP'br\�P�Rtó Y9WXP'bdcXP3br\�Piw&Y[nÆÕ$Y�udW�cSR�P�TrYi\:cXnou}RiblP
c]Y[ÓWXP�ûiflP'br\�PiñaÑ$^gP3yÆQac]Y[ÓiÓsyÆblÓöYs\'\�fgQ�Yi\�u,Ytbrz�WSyox�yon�YtQXyoc�u
Õ$yocX^CcX^lP}fgbrzdP3QXnoudyÆblÓ¹å�|}|6yobr\:QXPZY[WXP'W,Õ$yocX^ ÓsQXRtÕ$yobgÓ�{Ì��añ ø m�Öæc�udh	PÃ��ðdÑ Õ$yocX^D��e,��YtbrzD�7e,�-yoW&PZûsfgyoÿiY8Ö
noP'bdc$cXR,Ytb�Ü� tëXét[5]gÛÃ��ðdÑw	Ytbrz�Õ$yocX^K�ce2"�YtbrzK�{e,��yoc
yoW$PZûsfgyoÿiYtnoP'bdcacXR�YtbÅÜ¢¡�ëXét[5]gÛÃ��ðdÑ äAG1P'x�hrPiw	"<B�BOiç'ñ
mdÖ�Ñ�udh	P0��ðdÑ$W-Õ$yÆcS^H��mq��Î}��Y[QXP�yÆb@ÓiP'bgP3Q]Ytn�bgRic1WXP�Ö
ûsfgP'bdcXy�Y[næñ��gRsQÃY,\�n�YtWSWWXP�ûiflP'br\�P�cX^gP'uÅzdP'noyoÿiP'QY�WXP'c�Rtó
zdyåP÷P'QXP'bdc�c]Y[Ó}WXPZûsfgP3br\�P'W�w�Õ$^lyÉ\S^�x�PZYtbgW-cS^rYtccS^gP�c�YtÓ[Ö
ÓiyobgÓ�QXP'WSfgnocXW$YtQXP-Ytx�mgyoÓsfgRifgW�ñ÷Ñ$^gyoW&WSP'c$yoW&bgP'ÿsP'Q�P3x�hgc�udw
Ytb	z-cX^gP$x�RiWSc÷hgQXRsmrYtmgnoPac]Y[Ó�WXP�ûiflP'br\�P-Yi\'\�RsQ]zdyobgÓ1cXR-cX^lP
fgbrz�P'QXnoudyobgÓ}å�|}| yoW0Y[nÆÕ$Y�udW-yÆbÅcX^lyÆW�WXP'c�ñ�Ñ$^gP�noRibgÓsP'Q
cX^lP&noR�RsúsÖæmrYs\Sú�zdyoWXc]Y[br\�PJ��Y[brz1cX^gP�nÆRdRsúiÖXYt^lPZYiz-zdyoWXc�Ytbr\:P��YtQSPiwgcS^gP-n�YtQXÓsP'QacX^gP��ðdÑIYtbrz9cX^gPWSx{Y[nÆnoP'Q�cS^gPWXP3c$Rtó
QXP3WXfgnocXyobgÓ�c]Y[Ó�WXPZûsfgP'b	\�P'WZñ-�lRiQ$WXf ¹{\�yoP'bdcXnou,nÉY[QXÓsPc�aÌD��w
cX^lyÆW-WSP'c-x{Y�u{\:Ribdc]Y[yÆbÅYtnoÕ Y�udW1Ribgnou,RibgP�c]Y[Ó�WSPZûsfgP'br\�Psñ��b,cX^gyoW$\'YtWSPcX^lPö��ðdÑ yoW�P�ûiflyÆÿiY[noP'bdc�cSR�cX^gP-fgbrz�P'QXnoudyobgÓ
å�|@|�ñ&�gRsQ0QSPZYtWSRibgW�R[óÃWSy853P{^lRtÕ�P'ÿsP'QZwacS^gyoWü��ðdÑNx,Y�u
bgRsc$mrP\�Rsx�hgfgc�YtmgnoP óÊRiQ$hrY[QXcSyÉ\:fgn�YtQ$å�|}|,W�äÊWSPZ\tñ&�dç'ñ£ ¤R¥�¦�§0¨d©«ª¢§0ª�¥�¬"ª¢¯®±°«¥²°�¬rª�³�´p¬"µ¢¬"ª·¶mµ¢¸�¸pª¢¹
Ñ$^gP�yox�hgnoP'x�P'bdcXPZz�c]Y[ÓiÓsP'Q�QSPZûsfgyoQXP'WcS^gQXP3P�cXQ]Y[bgW]z�fr\�P'QSW
Õ$^gy�\S^,QXP'hgQSP'WXP3b�cY�noP�TgyÉ\:RibqwgY�ÓsfgP'WXWSP'QÃY[brz,Ytb,YthghgQSR�TdÖ
yox{Y[cXyoRib�Rtó&Ytb}å�|}| x�P'bdcXyoRibgP�z�Ytm	RtÿiPsñ@&RscX^ícX^gP�nÆP:T�y�\�Rsb7Y[brz�ÓsfgP'WXWSP'Q�YtQSP,WXPZûsfgP'bdcSyÉY[n�w�yæñ Piñ
zdP'cSP'QXx�yobgyoWXcXy�\�Rsb`cS^gP�yobghgflcWXy�zdPiñ,Ñ$^lP'u`m	RicS^�fgbrY[x�Ö
mgyoÓiflRifgWSnÆu�x{Y[hüYöWXfgQ óæYi\�P1óÊRsQXx!Rtó;Y[bdu0ÕaRiQ�z�cX^rY[c�cS^gP'u
Yi\3\�P'hgccSR�cS^gP0\�RsQXQXP3WXh	RibrzdyobgÓÅYtx�mgyoÓiflyÆc�u�\�n�YtWSW�ä�õrÓ	ñ�Egw
\�Rsnæñ"&Ytbrz-�sç��q�LyoQXWScqRtógYtnon�w'cS^gP&ÕaRiQ]zöyÆW÷noRdRiúsPZz óÊRiQ÷yob-cX^lPº *i±�¬&«f»®S¦¨«]²s®�¾0¬�«'ª3§�±Z²s§Q4gË;«$ª3®]°�½dª�»Ç»¨¾�i±-²i±�°&s«X»¨«�°�«1°�¥i«
®�±Z²s§�°�¬Xª�¦¨²t°�§�¾tÀ1¯d±'»¨§|¼�¯t¾Å®�±ZÀ-©d±�§�¦¨°�¦¨±Z²lÁ�½�«�¬Xª'°�¥s«]¬�°�¬Xª:·
³�«]¬�§�«�°�¥s«0²s«�°ÊË�±�¬�º�4�ª'²s`±'³�«�¬�Ë&¬�¦¨°�«�«�³Z«�¬�¾}§�¾tÀ1¯d±'»�¼�Ë�¦¨°�¥
°�¥i«�«]À-©s°Ê¾1§�°�¬�¦¨²iÈ�§�¾tÀ1¯d±'»¢¾3ÁrÂ�²-°�¥i«�´�±3»Ç»¨±'Ë�¦¨²iÈ-s«]°�«�¬�À1¦¨²t¦�¿'ª:·
°�¦¨±�²�±'´q°�¥s«$²i«�°ÊË�±�¬�º�4�ª:»Ç»À¾�ª'¬�«$«S»Ç¦¨À1¦¨²�ª3°�«�gÁ

noP�Tgy�\�RibLñ	��ó cS^gyoW�óæY[yÆnoW�wZyoc�yoW&noRdRiúiP�z1óÊRiQ�yob�cX^gP$ÓsfgP'WXWSP'QZñ���ó
cS^gyoW$PZûsfrYtnonou�óæYtyonoWZwsyoc$ÓiP'cSW�cS^gP-nÉY[mrP3n ü ����Á����xÂ��	� Õ$^gy�\S^
zdP3bgRicSP'W$cX^gPY[x�mgyoÓifgyoc�u\�n�YtWSW$RtóqfgbgúdbgRtÕ$b�Õ�RsQ]zdW�ñ�Ñ&YtÓ
hgQSRimrY[mgyonoyÆcSyoP'W$yob{cS^gyoW\�n�YtWXW-YtQSPüY[hghgQXR�Tgyox{Y[cXPZz9mdu{c�YtÓsW
R[ó¶ÕaRiQ�zdW-cX^rY[cÃY[hghrP�YtQ-Ribgnou�Ribr\�P�yob}cX^lPcXQ�YtyobgyobgÓ{\:RiQ�Ö
hgflWZñ
ø WWSR�Rsb¹YtW0Y[b�yobghgfgc-cXRsúiP'b�ÓsP'cXW�n�Ytm	P'noPZzÅÕ$yocX^ÅcX^gP
c�YtÓ}\�n�YtWSWRtó$WXP'bdcSP'br\�P,P'brzÅWSudx�mrRsnÆW�ä�õrÓ	ñ�E�� übÃ ������ ç'w
cS^gP0c�YtÓsÓiP'QWScXRshgW-QXPZYszdyobgÓ,Õ�RsQ]zdW-ó�QXRix cS^gP�yobghgfgc�ñ ø c
cS^gyoW&hrRsyob�c�wicS^gP�c�YtÓsÓiP'Qa^rYtWaQXP�Yiz�Y[brz�WScXRsQXPZz9cX^gP-ÕaRiQ]z�W
R[ó Y�Õ$^gRinoP$WSP'bdcXP'br\:P�ä�õrÓ	ñ�Elw�\:Rin�ñ�"�ç&Ytb	z�ÓiP'bgP3Q]YtcSPZz�cX^gP
\�RsQXQSP'WXh	Ribrz�yÆblÓ�WXPZûsfgP'b	\�P0R[ó�\�n�YtWXWSP'WäêõrÓrñ�Elwg\�Rin�ñg�sç'ñ
Ñ$^gP`\�n�YtWSW�WSPZûsfgP'br\�PÅyoW�bgRtÕþx{YthlhrPZzícSR¹YÅc]YtÓ�WSP�Ö
ûsfgP'b	\�PäêõrÓrñ�Egwd\�Rin�ñd~iç�flWXyobgÓcS^gPÃå1|}| cSQ]YtblW]zdfr\:P'QZñ ø
mdÖ�c�udhrP���ðdÑ!yoWbgRscWXP�ûiflP'bdcXy�Ytnayob�ÓiP'bgP3Q]Ytn1äÊWSPZ\tñÅ�gñ ��ç3w
WSR0cSR0Rsmgc]Y[yÆb,Yflbgy�ûiflPÃc�YtÓsÓiyobgÓQSP'WXfgnoc�wgcX^lP�õ	bgyocXP�Ö�WXc�YtcXP
c�YtÓiÓsP'Q$\'Ytb�mrP1QXfgb,yob�YWShrP�\�y�Ytn÷x�RgzdPswiÕ$^gP3QXP-Ribgnou�cX^gP
õrQSWXc�QXP'WSfgnoc�óÊRsfgbrzíyoW�QXP'c�YtyobgPZz÷w1YtbrzCcS^gP}c�YtÓiÓsP'Q�zdRdP'W
bgRsc�noRdRiú9óÊRiQ1RicX^lP'Q�QSP'WXfgnocSWbÄgñ-ðdyobr\�P�hrYtcS^gW�cS^gQXRsfgÓi^`Y[b
��ðdÑ ^rY�ÿiP-bgR�hrY[QXcXy�\�flnÉY[Q$RiQ�zdP'QZw	cS^gP-QXP'WSfgnoc�QXP3c]YtyobgP�z,yoW
Q�YtbrzdRsx`ñ
Ñ$^gP�c�YtÓiÓsP'Q�RifgcShgfgcXW�cX^lP{WScXRsQXPZzíÕaRiQ]z�Y[brz�c�YtÓ}WSP�Ö
ûsfgP'b	\�P,Rtó�cX^lP�WXP3b�cSP'br\�Psw Y[brz¹\:RibdcXyobdfgP'W�yob¹cX^lP�W]Y[x�P
Õ$Y�u�Õ$yocX^�cS^gPQSP'x{Y[yÆblyÆblÓWXP'bdcSP'br\�P'W-R[ó;cX^lP0\�RiQShgfgW�ñ

� � � ü ����� ���
� � �s��� ü ����ý5þ�ÿ�� ���
�"Å üLÆ �	� Æ �
�d�d� �d��� �d�d�
� � � ���d�s� ü þ�ÿ��Mý5þ�ÿ�	� þ�ÿ�
� � �d� � � üLÆ ��ý���ÿ�� Æ �
�d� � � ü � Ã ý����JýUÂ 
 Ã � ���
�t�g�s� ü ����ý5þ�ÿJý5þ�ÿ��� ���
�"Å üLÆ �	� Æ �
� � �r� ü ����ý5þ�ÿ�� ���
� übÃ ������� Ã ����

�LyÆÓsfgQXP{E��qÑ&YtÓsÓiyobgÓ0Y�WSP'bdcXP'b	\�P
Ñ$^gP�c�YtÓiÓsP'Q�\'Y[b�mrP1QXfgb�yob�Y-WSc]Y[cXyoWXcSyÉ\3Ytn	x�RgzdPaÕ$^gP'QXP
cS^gP�bdfgx�mrP3QRtó$c]Y[Ó}WXPZûsfgP3br\�P'W�óÊRsfgbrzÅh	P'Q�WXP'bdcXP3br\�P,yoW
\�RsfgbdcXPZz ñ!Ñ$^gP'WXP�bdfgx�m	P'QSW�ÓiyoÿsP`Ytb RtÿsP'QXÿdyoP'Õ R[ó0cX^gP
zdP3ÓiQXP3P0R[ó�bgRib�ÖæWSPZûsfgP'bdcXy�Ytnoyoc�u,Rtó&cX^lPü\�Rsbr\�P'QSbgPZz>mdÖæc�udh	P
cSQ]YtblW]zdfr\:P'Qä�WXPZ\tñ$�lñ �dç'ñ

Ç ¤&¥t¦¨§�ÀÃ±ts«�±'´$¬�«�°Xª�¦¨²[¦¨²iÈÅ°�¥i«�¼�¬�§�°¬�«�§�½[»¨°0±�²t»¨¾,¦¨§�²i±�°
²s«]®�«�§�§Xª3¬�¾0Ë�¦¨°�¥�²[·Ê°�¾t©�«-ª'²s�§�·Ê°�¾t©�«1°�¬Xª'²s§�i½s®]«�¬�§$Ë&¥[¦¨®X¥,ª'¬�«
¯d±�°�¥0§�«�Ät½i«�²t°�¦Æª:»M%\1a«�À-©d«>4�8;:<:>=<)SÁ
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²�)�4d²�8 ²[·Ê°Ê¾t©d«$°�¬Xª3²i§�s½i®�«�¬�§7%\1a«]À-©d«<4�8�:<:>=<)
§bÌa²�8a%98'¸�4 *À&<)}§�·Ê°�¾t©d«$°�¬Xª'²s§�i½s®]«�¬ %\1a«�ÀÃ©d«<4�8;:<:>=<)54

Ë�¦¨°�¥�§�½i¯s§�«]Ät½s«�²i®�«�§$±'´÷´�¬�«�Ät½i«�²i®�¾6z=&�4s´�¬�±ZÀýª1°�¬Xª:¦¨²t¦¨²iÈ�®�±Z¬�©s½i§
±'´J8�)�)*)>)�)*)-Ë�±�¬�i§Q4d®�±ZÀ-©t»¨«�°�«��Ë�¦¨°�¥�²�8S·Ê°�¾t©�«

¯�%SÎ¢Hu'xÏ(Ð¢Ha8�)!¯[·Ê°Ê¾t©d«$°�¬Xª3²i§�s½i®�«�¬U%�§�«�®ZÁI'>)54iË¶¦¨°�¥»¨±t±�º�·Ê¯�ª3®Xº�±3´Õ'-ª3²i�»¨±t±Zº�·æª3¥i«'ª3�±'´J8È�±�À-©i½i°�«�¬�§Q-
½[»¨°�¬Xª*' 8�ÈuÖ�×U4�c�8�'Ã¸6ØL¾t°�«�§a©i¥t¾t§�¦¨®'ª�» - . ¸�4�8ZÁ Ë3ÙÚØq¾t°�«�§&³�¦¨¬�°�½dª�» - . ¸
§�©dª'¬�®�'�) 8�ÈuÖ�×U4�8�:�'Ã¸6ØL¾t°�«�§a©i¥t¾t§�¦¨®'ª�» - . ¸�4�&*'<=-¸6ØL¾t°�«]§a³�¦¨¬�°�½�ª:» - .$¸
Ñ&Y[mgnoPÐ"�� ø \'\�fgQ�Yi\�udwgWShrP3PZz÷w	WXyS5'PYtb	z{\:QXPZY[cXyoRib,cXyox�P�Rtó�WXRsx�PÃå1|}| cXQ�YtbgW�zdfr\�P'QSW

Û Ü Y M�G EgÐ KNG B&¡g Å¢�B�DÞÝ G  dÏ�ß ¡g 
Ñ$^gyoWCWXPZ\:cXyoRib \�Rsx�hrY[QXP'W zdyåP÷P'QXP3b�c �;ð�Ñ$W7Õ$yocS^4PZYs\S^
RicS^gP'Q-Ytbrz9Õ$yÆcS^,cX^gP-RiQSyoÓiyobrYtn÷å�|@|�ñ
ø W�P�Tgh	PZ\�cSPZz÷w,cX^lPJ��ðdÑ$W�hrP3Q�óÊRsQXx�c]YtÓsÓiyobgÓ óæYtWScXP'Q
cX^	Ytb,cX^gPå1|}|�ñ
ðdyobr\�P$Ytnong��ðdÑ$W�YtQSP Y[hghgQSR�T�yox,YtcXyoRsbgW÷Rtó å1|}|,W�wicS^gP'u
WX^lRtÕ�nÆRtÕaP'Q�c]Y[ÓiÓsyÆblÓ�Yi\'\�flQ]Yi\:ucX^rY[b0cS^gP$å�|}|,W�ñ���b�cX^lP
\'Y[WXPR[ó¶��ðdÑ$W$Õ$yocX^K�>vH"ÃY[brzK�7e�"swicS^gyoW�zdyåP P3QXP'br\:P0yob
Yi\3\�fgQ]Ys\�u�yoW�bgP'ÓinoyoÓiyomgnoPiñw��x�hgQSRtÿiP'x�P'bdc÷yÆb�Ys\'\�fgQ�Yi\�u�\'Y[b
m	P�P�Tgh	PZ\�cXP�z�WSyobr\�P�cS^gP'WSPÃ��ðdÑ$W$\'Ytb�m	PÃ\�Rsx�h	RiWSPZz�Õ$yocX^
��ðdÑ$W�P'br\:R�z�yÆblÓ¹\�RiQSQXPZ\�cSyoRib QSfgnoP'W�óÊRiQ�ó�QXPZûsfgP'bdc�P'QSQXRsQXW
äÊWSPZ\tñ "Zç'ñ
�gRsQ�Ytnon	cXP'WScXW$m	P'noRtÕJYtb,e�bgÓsnÆyoWS^�\�RiQShgfgWZwlnoP�TgyÉ\:Rib{Y[brz
ÓiflP'WXWSP'QÕaP'QXP�fgWSPZz÷wLÕ$^gy�\S^}Õ�P3QXP�RiQSyoÓiyobrYtnonou�YtblbgRic�YtcXP�z
Õ$yocX^ÐO[��zdyåP P3QXP'bdc�c]Y[ÓiWZñLò�P&YtfgcSRix,YtcXy�\'Y[nonÆuaQXP�\�RgzdPZz�cX^lP
c]Y[ÓiWyob�RsQ]zdP'Q�cXR@QXPZzdf	\�P,cX^gP'yoQ�bdfgx�mrP3QZwLyæñ Piñ,yobÅWXRsx�P
\'Y[WXP'W�x�RsQXP�cX^	YtbRsbgP&Rtó	cX^gP&RsQXyoÓiyobrY[ntc]Y[ÓiWqÕaP'QSP�QSPZ\�RgzdPZz
yobdcXR-RibgP�Y[brz�cX^gP$W�Ytx�PabgP'ÕCc�YtÓrñLò�P$YthghgnoyoPZz�zdyåP P3QXP'bdc
QXP�\�RgzdyobgÓiW�wqcS^�flWRimgc�YtyobgyobgÓ,e�bgÓinoyoWX^�\�RsQXh	RiQ]Ylw÷noP�Tgy�\�RibgW
Ytb	z�ÓsfgP'WSWXP'QSWÕ$yocX^,QXPZz�fr\�PZz@c]Y[Ó�WXP'cSWÃR[ó;��Egwr~svgwg�Ogw�"��
Ytb	z+B�c]Y[ÓiW$QSP'WXh	PZ\�cSyÆÿsP'nou�ñ
��ðdÑ$WÕ$yocX^0�Ke �}Ytb	z0�+e "�YtbrzÅÕ$yocS^0�+e "�Y[brz�{e}��ÕaP'QSP0PZûsfgyoÿiY[nÆP3b�c�wgyob}Ytnonq\'Y[WXP'WÕ$^lP'QXPcS^gP'u`\:Rifgn�z
m	P0\�Rix�hgfgcSPZz÷ñ

Ñ¶Y[mgnoP+"�\�Rsx�hrY[QXP'WzdyåP÷P'QXP3b�c��;ð�Ñ$W-óÊRiQY�c]Y[Ó,WXP'c�Rtó
~svc�YtÓiW�ñ
Ñ$^gP�mdÖ�c�u�h	P��;ð�Ñ�Õ$yocS^`bgR,noRdRiúsÖ�mrYi\Sú}Ytbrz@bgR,noRdRiúsÖ
Y[^gPZYizùÕ$^gy�\S^ yoW PZûsfgyoÿiYtnoP'bdc!cXR+Ytb br��Ö�c�udhrP ��ðdÑ
ä9G�P3x�h	PiwM"<B�BOiç'wLWX^lRtÕ$W0cS^gP�noRtÕaP'WXcc�YtÓsÓiyobgÓ}Yi\'\:fgQ]Ys\�u
ä�mdÖ ��ðdÑ ä\��e,� � �7e{�sç��q�OgñÇ��"Úà�ç3ñI��c�yoW�Y[nÆWSR0cS^gP�WSx{Y[nÆn×Ö
P'WSc,cXQ]Y[bgW]z�fr\�P'Q�äQ"}WSc]YtcSP Y[brz "���"`Y[Q]\�W�wÃY[W�x,Ytbdu7Y[W
c�YtÓ\�n�YtWSWXP'W�ç�Y[brz�\'Ytb�m	P�\�QSPZYtcSPZz9óæYtWScXP'Q&cS^rYtb�cS^gP$RicS^gP'Q
��ðdÑ$W-ä�v�WXPZ\tñÇç3ñ
Ñ$^gP}^gyoÓi^lP'WXc�Ys\'\�fgQ�Yi\�u yoW�Rsmgc]Y[yÆblPZzíÕ$yÆcS^ YÅmdÖæc�udh	P
��ðdÑþÕ$yocX^ù� e ��Ytbrzù�Âe "ÅäÊm�Ö ��ðdÑ ä\�ÐeÅ� � � e&"�ç��BOgñÇ~t�áà�ç�YtbrzÒÕ$yÆcS^ Ytb ì ëXét[5]�ÛÅ�;ð�Ñ äAG1P'x�h	Piw{"<B�BOiç
cSQ]YtyobgP�z�Rib ",�i�s�`�s�i�@Õ�RsQ]zdW,ä�W#Ì1b�"�ÖX��ðdÑ ä#"Z|>w&�M"�ç��BOgñÇ~i~âà�ç'ñ���b}cX^gP3WXP�c�Õ�R�\'Y[WXP'W-cS^gP0zdyåP÷P'QXP'b	\�P0yob}Yi\3\�fdÖ
Q�Yi\�u�Õ$yocX^�QXP'WShrPZ\:c�cXR-cS^gP�fgb	zdP'QXnoudyobgÓ0å1|}| äABOgñÇ~�Emà�ç
yoW$bgP'ÓsnoyÆÓsyomgnoPiñ���b,cS^gyoW$hrYtQScXy�\�fgn�YtQ$cSP'WXc�w	cX^gPW Öæc�udh	P0��ðdÑ
\�Rsx�P'W1RifgcY[^gPZYizÅm	PZ\'Y[fgWXP�yoc-yoW\�RibgWSy�zdP'Q]Y[mgnou`WSx{Y[nÆnoP'Q
cS^rYtb�cX^gPm�Öæc�udh	Pö��ðdÑñ
Ñ$^gP�WXyS5'P�R[ó Y�mdÖæc�udh	P���ðdÑýyobr\�QSPZYtWSP'W�Õ$yÆcS^`cS^gP�WXyS5'P
R[ó;cX^lPÃc�YtÓ�WSP'cÃY[brz�Õ$yÆcS^�cS^gPnoP'bgÓscX^,Rtó�nÆRdRsúiÖ�mrYs\Xú�hlnÆflW
noRdRiúsÖXYt^gPZYsz÷w�MÌD�añ ø \3\�fgQ]Ys\�u}yox�hlQXRtÿiP3W�Õ$yocX^,ÓsQXRtÕ$yobgÓ�JÌ ��ñ
mdÖæÑaudhrP-��ðdÑ$W&x{Y�u�hgQXRgzdfr\:PÃYtx�mlyÆÓsfgRiflWqc]Y[ÓiÓsyÆblÓÃQSP�Ö
WSfgnocXW&ä�WXPZ\[ñ&�gñ ��ç3ñ���b�WXfr\S^�yÆblWXc]Y[br\�P'WLRibgnou1cX^gP�õrQXWScqQSP'WXfgnoc
Õ$YtWaQXP'c�YtyobgPZz äÊWXP�\tñ�~sç'ñ
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ª'²s�ª'È�¬�«�«�ÀÃ«�²t°&±3´�*	,t¤íË�¦¨°�¥�µ�¸�¸!°Xª3È�È'¦¨²sÈ0¬�«�§�½t»¨°�§a±3´�:>:[Á :�&>Ê
¤÷¬Xª'²s§�i½s®]«�¬a®�±Z½[»¨�²i±�°&¯d«�®�±ZÀ-©s½i°�«��4s´�±Z¬&¬�«'ª3§�±Z²s§�±3´q§�¦�¿�«�Á

Ñ¶Y[mgnoP���� Ñ¶Y[ÓiÓsyÆblÓ�Yi\'\�flQ]Yi\:u0Ytbrz�YtÓiQSP'P'x�P'bdc;R[ógcX^gP���ðdÑ�c�YtÓiÓsyobgÓ$QXP'WSfgnocXW&Õ$yocS^cX^gRsWXP
Rtó&cX^gP-fgb	zdP'QXnoudyobgÓ�å�|@|�wsóÊRiQ$c�YtÓ�WXP'cSW-Rtó¶z�yµP÷P'QSP'bdc�WXyS5'P3W

Ñ&YtmgnoP�� WX^gRtÕ$W&cS^gPac]YtÓsÓiyobgÓ-Yi\'\�flQ]Yi\:uüY[brz-cX^lP�YtÓiQSP'P�Ö
x�P3b�c-R[ó�cX^gP�c]YtÓsÓiyobgÓ,QXP3WXfgnocXW�Õ$yocS^�cX^gP�QXP'WSfgnocXW�Rtó�cX^lP
fgbrz�P'QXnoudyobgÓ�å�|}| óÊRiQ�zdyåP÷P'QXP3b�c��ðdÑ$W-Ytbrz�c]Y[Ó�WXP'cSW-Rtó
zdyåP÷P'QXP'bdc1WXyS5'P'W�ñ
Ñ�RÓiP'c$QSP'WXflnÆcSW�cS^rYtc�Y[QXPYtnox�RsWXc�PZûsfgyoÿiYtnoP'bdcacXR�cS^gRiWSP
RtóqYtb�å�|}|�wsY�m�Öæc�udh	P��;ð�Ñ¹bgP'P�zdW�Ytc�noPZY[WXc�Y1noRdRiúsÖæm	Yi\Sú
Rtó7��eI�ÅYtbrzCY@nÆRdRsúiÖXYt^lPZYiz>Rtó �2e "�RiQ�ÿ�y�\�P,ÿsP'QXW�Ygñ
�lRiQ�QSPZYtWSRibgW�Rtó�WSy853PiwqcS^gyoW-ú�yobrzVRtó ��ðdÑ!\�Rifgn�z@Ribgnou,m	P
\�Rsx�hgfgcSPZz�óÊRsQ&c]Y[ÓWXP'cSW$Õ$yocX^�~ivöc]YtÓsW�RsQ&noP'WXW�ñ ø m�Öæc�udh	P
��ðdÑýÕ$yocS^H�6e�~�Ytbrz2� eù"ü\:Rifgn�z@Ribgnou,mrP�\�Rsx�hgfgcSPZz
óÊRsQ�cX^lP�c]YtÓ�WXP'c�Õ$yÆcS^�B�c�YtÓsWZñÑ$^lyÆW-��ðdÑýÓdY�ÿiPP�TrYs\�cXnou
cX^lPÃW�Ytx�P�c]Y[ÓiÓsyÆblÓ0QSP'WXfgnocSWÃYtW$cS^gPfgb	zdP'QXnoudyobgÓ�å�|}|�ñ

Ñ&YtmgnoP0~,yononofgWXcSQ]Y[cXP'W-Õ$^gy�\S^�Rtó$cX^gP�m�Öæc�udh	P��;ð�Ñ$W0YtQSP
WXP�ûiflP'bdcXy�Ytn�w÷y�ñ Piñ0Y[noÕ Y�udW$hgQSR�z�fr\�P�P:TlYs\�cXnou}RsbgP�c]YtÓsÓiyobgÓ
QXP3WXfgnocZw	Ytbrz�Õ$^gy�\S^,Rtó�cX^gP��ðdÑ$WÃY[QXP-bgRsbdÖæWSPZûsfgP'bdcXy�Y[næñ
�gRsQ¹Ytnon�c�YtÓ WXP'cSWZw}cS^gPJ��ðdÑ$WCÕ$yocX^NblRýnoRdRiúsÖæm	Yi\Sú

ät� e �iç�Ytbrz��[RiQ�bgRÅnÆRdRsúiÖXYt^lPZYizíä9�HeJ�sçm	P'^rY�ÿsPZz�WSP�Ö
ûsfgP'bdcSyÉY[nonÆudñ&å$P3QXPK"Z�i�6àþR[ó&cX^gPc�YtÓsÓiPZz,WSP'bdcXP'b	\�P'W^rYsz
Rsbgnou{RsbgP�QXP'WSfgnocZñ�|,RsWXc-Rtó$cX^lP0RscX^gP'Q��;ð�Ñ$W�ä\�7m\�õÎ �sç
m	P'^rY�ÿsPZz,bgRsbdÖæWSPZûsfgP'bdcXy�Y[nÆnoudñÃ�lRiQ1P�TrYtx�hgnoPiwgyob}cS^gPü\3YtWXP
R[ó �O,c]Y[ÓiWÕ$yocX^Â�+e�"�Y[brz&�Ke "sw Bs�gñÇ�i�|à Rtó$cX^gP
c�YtÓiÓsPZz�WSP'bdcXP'b	\�P'W-^rYiz9RibgP1QXP'WSfgnocZw�Bgñ ��v3à ^rYiz9c�Õ�RQSP�Ö
WSfgnocXWZwg�lñÇ�i~âà!^rYiz�cSQXP'PQSP'WXflnÆcSWZw	P'c�\tñÁ$Rib�ÖæWSPZûsfgP'bdcXy�Ytnoyoc�u�z�PZ\�QXP�YtWXP3WJÕ$yocX^!ÓsQXRtÕ$yobgÓInoRdRiúsÖ
mrYs\SúVY[brz@nÆRdRsúiÖXYt^lPZYiz÷w��UÌX�awqY[brz}WS^gRiflnÉzÅ\�Rsx�hgnoP'cSP'nou
zdyoW�Ythgh	PZYtQ1Õ$yocX^,WXf�¹{\:yÆP3b�cSnou{n�Y[QXÓiPÍ�MÌD�añ�ðdfr\S^ÅmdÖæc�udh	P
��ðdÑ$W�\'Y[bqwd^gRtÕaP'ÿiP3QZwgRsbgnou�mrP�\�Rix�hgfgcXP�z�óÊRsQ$WXx{Y[nongc]Y[Ó
WSP'cXW�ñ,ò�Pü\�Rsfgn�z�\�Rix�hgfgcSP0cS^gyoWúdyÆb	zÅRtó��;ð�Ñ�Rsbgnou,óÊRsQ
cS^gP\'YtWSPRtóJB�c]YtÓsW$Õ$yocX^X��e,~�Y[brzK�ce2"sñ
Ñ$^gP�WSP'c�RtórYtnocSP'QXbrY[cXyoÿiP�c]YtÓ1WXPZûsfgP3br\�P'W�óÊRiQqY WXP'bdcSP'br\�Piw
hgQSRgzdfr\�PZz mdu7Y>mdÖæc�udh	P`��ðdÑ Õ$yocX^ù�Dm��ùÎý�lw Y[noÕ Y�udW
\�Rsbdc]YtyobgW�cX^gP1c]YtÓ�WXPZûsfgP'b	\�P-cX^rY[c \�RsQXQSP'WXh	Ribrz�W$Õ$yÆcS^�cX^gP
QSP'WXfgnoc$R[ó;cX^lPfgbrzdP3QXnoudyÆblÓüå1|}|�ñ
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¯t·9*	,t¤ê%SÎ¢Hu'xÏ(Ð�Ha8;) :<:tÁ(=>= )tÁ%'*y8�&�°Xª3È�§Q4 :<=1®X»Æª3§�§�«�§�%�¬�«�s½i®�«��°Xª'È-§�«�°�)
¯t·9*	,t¤ê%SÎ�å�ÐÚHæ)<) 8�)*)
¯t·9*	,t¤ê%SÎ¢Ha8�Ï(Ð�Ha8;) :�ytÁ%)�Ë $tÁ%&�Ë )[Áµ8<8
¯t·9*	,t¤ê%SÎ¢Hu'xÏ(Ð�Ha8;) :<:tÁ%&>: )tÁå8>8:1°Xª'È�§Q4�$>=1®S»Æª'§�§�«�§ %�¬�«�i½i®�«��°Xª3ÈÃ§�«�°�)
¯t·9*	,t¤ê%SÎ�å�ÐÚHæ)<) 8�)*)
¯t·9*	,t¤ê%SÎ¢Ha8�Ï(Ð�Ha8;) &�$tÁ%$*$ 8�'[Á Ëqy )[Á :�8
¯t·9*	,t¤ê%SÎ¢Hu'xÏ(Ð�Ha8;) :<:tÁ(=>= )tÁ%'*y
¯t·9*	,t¤ê%SÎ¢HuyxÏ(Ð�Ha8;) 8�)*)Ò	ª'²sÈZ½dª'È�«<- Ó÷²sÈ'»Ç¦¨§�¥
¤÷«�§�°�®�±Z¬�©s½i§Q- 8�:c:�y?ËË�±Z¬�s§Q4	&<=>=1§�«�²t°�«�²i®�«�§
¤�¾t©d«�§&±'´�*	,[¤ê%\*l¦¨²[¦¨°�«X·9,t°Xª3°�«�¤÷¬Xª3²i§�i½s®�«]¬�§�) ®S´�Áq°Xª3¯t»¨«{8
Ñ&YtmgnoP�~��3çLP'Q�\�P'bdc]Y[ÓiP�R[ó�WXP3b�cSP'br\�P3W�Õ$yÆcS^ Y�hrY[Q�Ö
cXy�\�flnÉY[Q$bdfgx�mrP3Q�R[ó;c]Y[ÓiÓsyÆblÓ0QSP'WXfgnocSW

è é Î&B�£ÀßSÏ� dÐXÎ&B ¢�B1DÞê$Ï$¡gÏ�E G Ý G   G ¢�Eg£�ë
Ñ$^gPYtnoÓsRiQXyocS^gx!hgQXP'WSP'bdcXPZzVyÆb�cX^gyoWahrYth	P'Q�zdP3W]\�QSyÆm	P'W-cX^lP
\�RsbgWXcSQXfr\�cSyoRib}R[ó�Y�õ	bgyocXP�Ö�WXc�YtcXP�cXQ]Y[bgW]z�fr\�P'Q�äæ��ðdÑ�çacS^rYtc
YthlhgQXR�Tgyox{Y[cXP'W,cX^lP7m	P'^rY�ÿdyoRiflQ}Rtó}Y å$y�zgzdP3b�|}Y[QXúiRtÿ
|,RgzdP'n�äæå1|}|}çayob,hrYtQSc�Ö�Rtó�Ö�WXh	P'PZ\S^}c�YtÓiÓsyobgÓrñ
Ñ$^gPYtnoÓiRsQXyocX^lx`wt\'YtnonoPZz�mdÖ�c�udhrPYthlhgQXR�Tgyox{Y[cXyoRibqw�fgWSP'W
noRdRiúsÖæm	Yi\Sú0Ytb	z�nÆRdRsúiÖXYt^lPZYiz-R[ó÷óÊQXP3P'nou0WSP'noPZ\�c]Y[mgnoP�noP'bgÓscX^qñ
Ñ$^gPWSy853PRtó�cS^gP0��ðdÑ$W-ÓiQSRtÕ$W$Õ$yocX^}m	RicS^}cX^gP�WXyS5'P�Rtó
cX^lP�c�YtÓ�WSP'c�Y[brz-cX^lP$nÆP3bgÓicS^RtórcS^gPanÆRdRsúiÖ�mrYs\Xú-hgnofgW�noRdRiúsÖ
Yt^lPZYiz÷ñ�Ñ$^lP'QXP�ó�RiQXPswgcXR�úiP3P'h,cX^gP��ðdÑJY[c�Y0\�Rsx�hgflc]YtmlnÆP
WXyS5'Psw Y[b¹yobr\�QSPZYtWSP}yob¹cS^gP,nÆP3bgÓicS^7R[óÃcS^gP,nÆRdRsúiÖ�mrYs\XúÅRiQ
noRdRiúsÖ Y[^gPZYsz÷w&QSPZûsfgyoQXP'W,YÅQXPZzdf	\�cXyoRib RtóÃcS^gP}bdfgx�m	P'Q�Rtó
c]Y[ÓiW�ñI��b�cX^gP-\'YtWSPÃR[óqWXx,Ytnongc]Y[ÓWXP3cXW-äÊPsñ Ó	ñ;~sv-c]Y[ÓiW�ç'wdcX^lP
noRdRiúsÖæm	Yi\Sú¹YtbrzínoRdRiúsÖXYt^gPZYsz¹\'Y[b m	P}WXf�¹{\:yÆP3b�cSnou¹n�YtQSÓiP
cXRÅRimlc]Ytyob¹Y[b¹�;ð�ÑNcX^rY[c0yoW0Y[nox�RiWSc-PZûsfgyoÿiYtnoP'bdccXRÅcX^lP
RiQSyoÓiyobrYtn÷å�|@|�ñ��bIWXRsx�PÅcXP'WScXWÅW�Ö�c�u�h	P7��ðdÑ$WíäAG1P'x�hrPswD">B�BOiç}Y[brz
mdÖ�c�udhrPC�;ð�Ñ$W}QXPZYs\S^gPZz PZûsfrYtn�c]YtÓsÓiyobgÓ Yi\3\�fgQ]Ys\�udñ ��b
cX^lP'WXP¹\'Y[WXP'W@W�Ö�c�u�h	P��;ð�Ñ$WVY[QXP�WSx{YtnonoP'Q�m	PZ\'Y[fgWXP�cS^gP'u
P'br\:R�z�PcX^gP-x�RiWXc¶óÊQXPZûsfgP3b�c-Ytx�mgyoÓsfgyoc�uö\:nÉY[WXW$WSPZûsfgP'br\�P3W

R[óöYÅcXQ�YtyobgyobgÓ�\�RiQShgfgW,ÿiP3QXu7Ys\'\�fgQ�YtcSP'nouÒY[brzCYtnon$RicS^gP'Q
WSPZûsfgP'br\�P3W�nÆP3WXW�Yi\'\�flQ]YtcSP'nou�ñ�mdÖ�Ñ�udh	P���ðdÑ$W0P3br\�RgzdP{Y[non
WSPZûsfgP'br\�P3W¹Õ$yocX^IcS^gPCW]Ytx�P¹Yi\'\:fgQ]Ys\�u�ñ Ñ$^gP3QXP�óÊRsQXPiw�Y
mdÖ�c�udhrP��ðdÑý\'Y[b}QXP�Yi\S^`P�ûiflyÆÿiY[noP'br\�PÕ$yocS^{cS^gP�RiQXyoÓsyÆb	Ytn
å1|}|�wdmgfgc�Y[b,W�Ö�c�u�h	P��ðdÑ \3YtbgbgRscZñ
Ñ$^gP Y[noÓiRiQSyocX^gx�WgRtórm	RicS^0\�Rsb�ÿsP'QXWSyoRib�Ytbrz-c�YtÓsÓiyobgÓ�YtQSP
óÊflnÆnou�yox�hgnoP'x�P'bdcXPZz÷ñ
Ñ$^gP0x,Ytyob{YszdÿiYtbdc�YtÓiP�Rtó�cSQ]YtblW�óÊRsQXx�yobgÓ�YtbÅå�|}|ùyoW
cS^rYtcLcX^gPaQXP'WSfgnocXyobgÓ��ðdÑ7\3Ytbm	P$^rYtb	zdnoPZz-mdu1õrbgyocXPaWXc�YtcXP
\'Y[n�\�fgnofgWYì�Ytbrz�cX^dfgW$m	P0zdyoQSPZ\�cXnou}\�Rsx�h	RiWXP�z�Õ$yocX^,RicS^gP'Q
��ðdÑ$W�ñ
Ñ$^gPc]Y[ÓiÓsyÆblÓ0WShrP'P�z}R[ó¶cS^gP0��ðdÑ$W1yÆW1fgh,cXR�WXy×T{cSyÆx�P'W
^gyoÓs^gP'QacX^rY[b{cS^gPWShrP'P�z,Rtó�cX^gPRsQXyoÓiyobrY[n å1|}|�ñí �I<>�I@��}@�� |~��z�@���î Õ$yÆnongyobr\:nÆf	zdP-cX^gP\�Rsx�h	RiWXyocSyÆRsb�Rtó
å1|}| cXQ]Y[bgW]z�fr\�P'QSWÃÕ$yocS^qwgYtx�RibgÓRscX^gP3QXW>�? ��ðdÑ$W$cS^rYtc$P3br\�RgzdP0\�RsQXQSPZ\�cXyoRsb}QXfgnoP'W óÊRiQ$cS^gP-x�RsWXc
ó�QXPZûsfgP'bdc$c�YtÓiÓsyobgÓ0P3QXQXRsQXW-yob�RsQ]zdP'Q1cXR�WSyÆÓsbgy×õ \'Y[b�cSnou
yox�hgQXRtÿsPÃc�YtÓsÓiyobgÓ}Yi\'\:fgQ]Ys\�u¹ä�Ytm	RtÿiP�cS^gP�Yi\'\:fgQ]Ys\�u
R[ócX^gP}flbrzdP'QSnÆudyobgÓ¹å1|}|}ç'ñaÑ$^gP3WXPÅQXfgnoP'W,\'Ytb P3y¨Ö
cS^gP'Qm	P�P�TgcXQ�Yi\�cSPZz�YtflcXRix,YtcSyÉ\3Ytnonou�óÊQSRix Y,\�RiQShgfgW
ä9@&QSyonÆn�w	"<B�Bi�sçaRiQ1Õ$QXyocXcSP'b}x{Y[bdfrYtnonou�ä�_a^rYtblR�z,Y[brz
Ñ&Y[hrYtbrY[yobgP'bqw�">BB�Eiç3ñ

? ��ðdÑ$W�ó�RiQ�noyoÓi^dchrY[QXWXyobgÓ	wahg^gQ]Y[WXP}P:T�cSQ]Ys\�cXyoRib Y[brz
RscX^gP3QÃcSP�Tgc0Ytb	YtnoudWXyoWä øMLN c�ÖX|,Riúd^dc]Y[QYtbrzÅ_a^rYtblR�z w"<B�BOiç'ñ
ø b¹å�|@| cXQ]Y[bgW]z�fr\�P'Q�\'Y[b�mrP,\�Rix�hrRsWXPZz@Õ$yocX^�RsbgP
RsQ$x�RiQSP�R[ó¶cS^gP'WSPü��ðdÑ$W1yÆb,RsQ]zdP'Q1cXR�hrP'Q óÊRiQSx \:Rix�hlnÆP:T
cSP�Tgc�YtbrY[nÆudWSyÆWamdu{Y�WXyobgÓsnÆP��ðdÑñ

ïáðñð=òâóäôÚõáö¢÷Cø�ù�ú�û�òýü�þ�û�ö ÿ"ÿ ������� þ;ö û�ú	� � û�ÿ@�P'noRtÕw � Y[brz�
�zdP'WXyoÓsbrYtcSP$WXudx�mrRsnoWZw � Ytb	z ÿ z�P'WXyoÓib	YtcXP
n�YtblÓifrY[ÓiP'W�wgYtbrz � Y[brz�{z�P'WXyoÓib	YtcXP�QXP'n�YtcSyoRibgW1mrP'c�ÕaP'P'b
c�ÕaR4n�Y[bgÓifrY[ÓiP'W�ñ |,RsQXP4z�P'c]Y[yÆnoWIRsb+cX^gP óÊRinonoRtÕ$yobgÓ
RshrP'Q�YtcSRiQXWY[brz,h	RiyobdcXP'QSWcXR9õrbgyocXP�Ö�WXc�YtcSP�nÆyocSP'Q]Y[cXfgQSPü\'Y[b
m	P1óÊRifgb	z�yob
�d�d� ���X�d�s�d���a���d�	�[�¶�����s�g�t�a���i�[���s�g�g�t�d�i�	� � �[�r� �d� �"Å	� �
� � � á"�U]	ãÆÛ��0Û�Ügé	äÊblP'Ó�Y[cXyoRibrç3ñ����������	���������! �"�#%$&�

P�Tr\�P3hgc�cS^gRiWSP-óÊQXRsxNcX^lPn�YtbgÓsfrYtÓsP � ñ
' � ( Û�ß�� ï�á"�U]	ãÆÛ��0Û�Ügé�ñ ø bduCWXudx�m	Rin1RicX^lP'Q

cS^rYtb � ñ�*) + ãÆÛ�Û�ÜgÛ ì é�Þiß'ñ�pqY[bgÓif	YtÓiP � 53P'QXR�RsQ0x�RiQXP
cSyÆx�P'W$\�Ribr\3YtcXP3brYtcSPZz,Õ$yocX^,yocXWSP'n×ó]ñ��, � - Ü,éÊÙ���Û ì ñ�pqY[bgÓif	YtÓiP � b�cXyox�P'Wa\�Ribr\3YtcXP:Ö
brY[cXPZz�Õ$yocX^,yocXWSP'n×ó]ñ

�/.10 
 2$Û�]rãoÞiï�Û�ñ�U$P'n�Y[cXyoRib�Õ$^gP'QXP�P'ÿsP'QXu � Rib}cS^gP
fghlhrP'Q�WXy�zdP,ÓiP3cXW�x{Y[hgh	PZz�cSR¹Y3
�Rsb7cS^gP
noRtÕaP'Q$WXy�zdPiñ

4 . »Æª3¬�È�«�»Ç¦¨¯i¬Xª3¬�¾}±'´�¼�²t¦¨°�«S·Ê§�°Xª3°�«�´É½s²i®�°�¦¨±�²i§-¦¨§ª�³Zª:¦Ç»Æª3¯t»¨«
ª3°65�«�¬�±'¿dÁ
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��� 
 7�[q�ÐZ�átã�]gÞiÙ�ß Õ$yÆcS^ � Rsb`cS^gP0flhghrP3Q0Ytbrz8

Rsb�cS^gPnoRtÕ�P3Q�WSyÉz�Piñ� � � 9 Ügâ�ÛZß ì ÛLQXP'n�Y[cXyoRib�Õ$^gP'QSP$mrRscX^�WXy�zdP'W�Y[QXPaP�TdÖ
\S^rY[bgÓiP�z�Õ$yocS^�QXP3WXh	PZ\�ccSR � ñ� ÿ � ásÜgï�Þié�ÛZÜlÞié�Ù�áiÜ-R[ó Y[nÆnlWXcXQSyobgÓiW&R[ó � Õ$yocX^�Ytnon
WScXQSyÆblÓiW$Rtó ÿ ñ� � ��� � � á"�U]gá ì Ù�é�Ù�ásÜRtó&cS^gP-QXP'n�YtcSyoRibgW � Y[brz�rñ

: ásß ü �<; �U]÷é\[ ì é�ß'Ù�Ü�´�äÊP3hgWXyonoRibrç3ñ
= - Ü�[ ì [q�ÐZ�á[ãryob}cX^lP0údbgRtÕ$b`Y[nohg^rYtm	P'c-Ytbrz

yocSW�P�TgcSP'bgWXyoRsbgW

AC£?>$B�ÎA@oß G DCB GLKNG B�¡g ��YtxþÓiQ�YtcSP�óÊfgn�cXR,Ytnon;\:RinonoPZYtÓsfgP'W�Õ$^lR�^gP'noh	PZz@x�PiwlhrYtQ Ö
cXy�\�flnÉY[QXnou,cXR`pLYtfgQSyMG-YtQScXcXflbgP'bCäÊO-U$_$eJköQXP'bgRsmgnoPZç1óÊRsQ
P�TgcXP3bgWXyoÿiPÅzdyoW]\�fgWSWXyoRibLw Y[brzícXR/DsfgnoyÉY[bíG1fghgyoPZ\ äÊO�P3QXR�Tç ø U$_$çÃóÊRiQWSP'brzdyobgÓÅx�P�yobdóÊRsQXx{Y[cXyoRib@Rib�^gyoW�RtÕ$b�QXP�Ö
n�YtcSPZz,ÕaRiQXú÷ñ�|@Ytbdu�cS^rYtbgúdW-cXRD��QSP'bgP�|}Y8TgÕ�P'non óÊRiQ�\�RsQ�Ö
QXP�\�cXyobgÓ�ÿiY[QXyoRifgW$ÿsP'QXWSyoRibgW$R[ó;cX^lPhrYth	P'Q�ñ

Ý G*EZG E G B�£ G  
øMLN c Ö |,Rsúd^�c�YtQ�w ðgY[nÉY[^ Y[brz/_a^rY[bgRgz÷wFDsPZYtb�ÖUç�yoP'QSQXP
ä#"<B�BOiç'ñÍ��br\�QSP'x�P'bdc�Ytn&�LyÆblyÆcSP�ÖXðdc]Y[cXP6ç;Y[QXWSyÆblÓrñ{��bÅcX^lP
G$ßSáZï�Û�Û�ÚiÙ�Ü�´ ì á�H-é��lÛ�Iié�� � áiÜ�H3ÛZßSÛZÜgï�Ûá�H - ]�]	ãÆÙ�Û�ÚKJÞsé�ë
îdßXÞ[ãALLÞiÜ´iîdÞ>´sÛMG ßXá�ï]Û ì�ì Ù�Ü�´N - JOLPGPQ%R ø _$p&wlhghqñ�Os��ÖO�Blñ�ò¹YtWS^gyobgÓicSRibqw��-_-w?S�ð ø ñ@aYt^gn�w÷pqY[nÆyoc-UñrY[brzÅ|,P'Q]\:P'QZw�U$RsmrP'QScp&ñLä#"<B�Oivsç'ñ3ç�YtQSc
Rtó÷ðdhrP3PZ\S^ ø WSWXyoÓiblx�P'bdc÷mdu0Y�ð�c]YtcSyoWXcXy�\'Y[n���P�\�yoWXyoRib ø n×Ö
ÓiRsQXyocX^lx`ñ ��b 9!;�;T; Ù�Ügé�ÛZß'ÜlÞié�Ù�áiÜgÞ[ãK7�[q�U]gá ì Ù�î�� áiÜ9 Ü�H'áiß���Þié�Ù�ásÜ ( �gÛ�áiß~[rñ�hghLñ&�i��ÖX��Blñ;U RibgblP'mdu�ñ@�QXyononæw1e�QXy�\ÅäQ">B�Bs�iç3ñ ø ðdyox�hgnoP{U fgnoP�Ö�@�Y[WXPZz0ç�YtQXc ÖæR[ó�Ö
ðdh	P'PZ\S^}Ñ&YtÓsÓiP'Q�ñ���b�cX^gP�G$ßSáZï�Û�Û�ÚiÙ�Ü´ ì áUH-é��lÛKV�ßSÚ�ï�áiÜdë
H'Û�ßXÛ�Ügï�Û�ásÜ - ]]rãoÙ�Û�ÚWJ�Þié�îdßXÞtã6LqÞsÜ�´iîdÞ<´iÛXG$ßSáZï�Û ì]ì Ù�Ü´÷w
hghqñ ">Es��Ö�">E�Elñ÷Ñ�QXP'bdcSRrw���c]Y[nou�ñ
_a^rY[bgRgz÷w	DiP�YtbdÖbç�yoP'QXQSP{Y[brz,Ñ&YthrY[brYtyobgP3bqwÀç;Y[WXy$äQ">BB�Eiç3ñ
Ñ&YtÓsÓiyobgÓ`�lQXP'b	\X^>Ö0_aRix�h	YtQXyobgÓ}YÅðdc]Y[cXyoWXcSy�\'Ytn$YtbrzíY
_aRiblWXcXQ�YtyobdcÐ@aYtWXP�z�|,P'cX^lR�z ñD��b`cS^gPYG$ßSáZï�Û�Û�ÚiÙ�Ü�´ ì áUH
é��gÛ[Z'é��ýï�ásÜ�H'Û�ßXÛ�Ügï�Û7á�H�é��lÛ ; - � L&w1hghqñ "3��B�Ö�">Esvgñ
ø _$p&ñ��1fgmgnoyobqw���QSP'n�Ytbrz ñ �Z�g�?.d�]\��1^1_ :1`a:1:1`
_a^dfgQ]\S^qw7G1P'bgbgP3cX^Iòýñ1ä#"<Bi�s�iç'ñ ø ð�cXRg\S^rYtWScXy�\�ç�Y[QXcXWç�QSRiÓiQ�YtxýY[brzÐÁ Rifgbâç�^gQ]Y[WXPÚç�YtQXWSP'Q�óÊRsQ�S bgQXP'WScXQSyÉ\:cXPZz
Ñ�P�TgcZñ ��bbG$ßSáZï�Û�Û�ÚiÙ�Ü�´ ì á�H}é��lÛdc�ÜgÚ � ásÜ�H'Û�ßXÛ�Ügï�Û�áiÜ
- ]]rãoÙ�Û�ÚeJ�Þié�î�ßSÞtã�LqÞsÜ�´sî�Þ<´iÛfG$ßXá�ï�Û ì�ì Ù�Ü�´÷ñ ø _$p�w÷hghqñ"Z~sv�Ö�"'�d~gñG-Ythgn�Y[bqwgU$RsbrYtn�z�|>ñgYtbrzKG-Y�u�wg|@YtQXcSyob`äQ">BBt��ç3ñ;U P'Óif�Ö
n�YtQ�|,RgzdP'noWqR[ó�ç¶^gRibgRsnoRiÓiy�\'Y[niU$fgnoP&ðdudWXcSP'x�W�ñ���b � á"�ë] îdé�Þié�Ù�áiÜlÞtãgL&Ù�Ü´iîdÙ ì é�Ù�ï ì ñ&�s���Ç~gwshghqñ&~s~�":Ö ~Oi�gñG-YtQScXcXflbgP'bqwdpqY[fgQXy÷äQ">BB�Eiç3ñqÑ$^lP U P'hgn�Yi\�P�ô1h	P'Q]Y[cXRsQZñI��b
cX^lPhG$ßSáZï�Û�Û�ÚiÙ�Ü�´ ì áUH-é��gÛiV%VdßXÚ - ÜgÜgîdÞtãrÝÅÛ�Û�éÊÙ�Ü´�áUH1é��lÛ
--ì�ì á�ïZÙ�ÞséÊÙêáiÜ�H'ásß � ár�!] îdéÊÞséÊÙêáiÜgÞ[ãjL&ÙêÜ�´iîdÙ ì é�Ù�ï ì ñ&_$Ytx�Ö
mgQSyÉz�ÓiPiw	| ø w?S1ð ø ñ �Z�g�?.d�]\��1^1_ :]k�:1` �

G�P3x�h	Piw ø brzdQ�1P{Ytb	z�G-YtQScXcSfgbgP'bqw&pLYtfgQSy$ä#"<B�Bsviç'ñ}ç;Y[Q�Ö
YtnonoP'n0U$P3hgn�Yi\�P'x�P'bdc,yÆbI�LyobgyocXP¹ðdc�YtcXP¹_$Y[n�\�fgnofgWZñÝ��b
cX^gPXG$ßXá�ï�Û�Û]ÚsÙ�Ü�´ ì áUHé��gÛ�¡mlié�� 9 Ügé�ÛZß'ÜlÞié�Ù�áiÜgÞ[ã � áiÜ�H'Û�ß�ë
ÛZÜgï�Û,áiÜ � á"�U]÷îdéÊÞséÊÙ�ásÜgÞtã6L&Ù�Ü�´sîdÙ ì éÊÙêï ì w	hghqñ�vi�s��ÖXvi��Olñ
_aRih	P'bg^rY[ÓiP'bqw��1P'bgx{Y[QXú÷ñ �Z�g�?.d�]\��1^1n :1oa:1:1oG�P3x�h	Piw ø brzdQ�1P$ä#"<B�BOiç'ñL�qyobgyocSP�ðdc]Y[cXP&Ñ�Q�YtbgW�zdfr\�P'QSW ø hdÖ
hgQXR�Tgyox{Y[cXyobgÓ0å yÉzlzdP'b`|}Y[QXúsRtÿ{|,RgzdP'noW�ñU��b}cX^lPMG$ßXá[ë
ï]Û�Û�ÚiÙêÜ�´ ì á�H$é��lÛCV1Iié�� - ÜgÜgîdÞtãgÝÅÛ�ÛZé�Ù�Ü�´�áUH$é��gÛ --ì�ì áZï�Ùoë
Þié�Ù�áiÜKH'ásß � ár�!] îdéÊÞséÊÙêáiÜgÞ[ãpL&Ù�Ü�´sîdÙ ì éÊÙêï ì wshghqñL��vs��Ö���v�Olñ
|}YizdQSy�z÷wrðdh	Ytyobqñ �Z�g�?.d�]\��1^ o1:1oa:1: n
U�YtmlyÆblP'QZw&pLY�Õ$QXP'br\:PVU�ñ&äQ">BBi�iç3ñ ø Ñ�fgcXRsQXy�Ytn&Rsb7å yÉz�Ö
zdP'b�|}YtQSúiRtÿ{|VR�z�P'noWöY[brz}ðdP3nÆP�\�cXPZz ø hlhgnoyÉ\3YtcXyoRsbgW$yob
ðdhrP3PZ\S^VU PZ\�RsÓibgyocXyoRsbqñ	��bY2$Û�ÞiÚsÙ�Ü�´ ì Ù�Üq7�]gÛ]Û�ïQ�X2$Û�ï�á#´[ë
ÜgÙ�é�Ù�áiÜ>äÊPZzdW�ñ ø ñdò¹YtyomrP3næw�G�ñÇ��ñ	p÷P'P�ç'ñ�|VRiQXÓdYtbKGÃY[fdó�Ö
x{Ytblb�ç�fgmlnÆyoWS^gP'QXW�w���br\[ñ�ðgY[b{|}Y[cXP'R	wr_ ø ñow?S1ð ø ñ
U$Rg\S^gPiwte�x�x,YtbdfgP'ntYtb	zðg\S^rYtm	P'W�wsrÃÿsP'W&äQ">B�BEiç3ñ��1P'cXP'Q Ö
x�yobgyoWXcSyÉ\�ç�YtQSc�Ö�Rtó�ÖXðdh	P'PZ\S^�Ñ&YtÓiÓsyobgÓ�Õ$yocX^��LyobgyocXP:Ö ðdc�YtcSP
Ñ;Q�YtbgW�zdfr\�P3QXWZñõ��b � á"�U]÷î�é�Þié�Ù�ásÜgÞtã�L�Ù�Ü�´sîdÙ ì éÊÙ�ï ì ñ{¸�Rin�ñ
��"iw�Á Rrñ&�lwdhghqñ&�i�O�ÖX��Es~gñ¸�yocXP'QSmgy�w ø ñ Drñ-äQ">BivOiç3ñNe�QXQSRiQH@&RsfgbrzdWVóÊRiQ,_aRibdÿiRsnÆf�Ö
cXyoRibrY[nÃ_aRgzdP'W,YtbrzCY[b ø WSu�x�hgcXRscXy�\'Y[n�ô�hlcXyox{Y[n3�1P�Ö
\�RgzdyobgÓ ø noÓiRiQSyocX^gxÅñK��btG$ßSáZï�Û�Û�ÚiÙ�Ü�´ ì áUH 9�;�;�; w�ÿsRin�ñ
v�"iwdhlhqñ&�ivs��ÖX��Oi�lñ
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