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ß s_c�àkcmY_^zWa[]áâUXeÃY_c�bJ[dgzUXYµgrc�^rUXYknXY_jmc�^�ã ä�å�æ�çHèä W{^¾UXY_c�UXeB[ds_c�é�nXW{Y)grc�^rb_lê[d^
U|eÐnXY_nXlêá�^rWZ^-UXe
[Rs_c�à_n�[dn+U|eÃnXlZl3c¨ëBìFcmgzW{é�c�Yd[R^wì�c�grefUXgzé�cmàµb_^zW{Ykí�[ds_c�Y_cmb�[dgrU|Y4[dWZé�c�îïUXeðîtñ_WZíXsR[�é�c¨[ds_U à_ò�\ó[�WZ^Â[Rs_c
x_n|^rWZ^�ìFUXW{YR[+efUXg�nXYRáÒc�ë�ìFcmgrWZé�cmYR[d^qô�s_cmgzc+Y�b_jmlZcmbk^�lZc�õHc�l"àkcmY_^zWa[]á9W{^�à_c�grWêõHcmàöefgrUXé>[Rs_c4^rìFcmj�[Rgrn
UXe-íXnXé�é�n�ît÷�b_nXYR[RnöUXg�c�õEnXìFUXgzn�[dWZUXY9Y�b_j�l{c�UXY_^zò½ø¾W{í|s9ì_gzcmjmWZ^rWZUXYùWZY9à_c¨[dc�gré�W{Ykn�[dWZUXYÎUXe-æ�çHèä WZ^
^P[dWZì_b_lZn�[dc�à�xdá)c¨ëBj�cmlZl{c�YR[�grc�^rUXlZbJ[dWZUXY�U|eBjmU|grgrc�^rìFUXY_à_WZY_í�é�c¨[ds_U à_uBxkbJ[
Wê[-jmnXY;x�cqgrc�nXl{WZúmc�à�UXY_lêá$xRá
j�nXgrc�efb_lynXjmj�UXb_YR[dWZY_í;UXgijmUXgzgrc�j�[dWZUXY$UXeLn|l{lÙ^Pá�^`[dc�é�n�[dWZjmnXl�cmgzgrUXgz^pUXe3c¨ë�ì�c�grWZé4c�YR[dò

ß s_c$é4U|^`[�^rcmgzW{U|b_^;n|Y_à»YkU�[)grcmé�UïõEnXx_lZc�efgzUXéû[dskcmé/WZ^�ü]UXé�W{^z^rWZUXY_ýöU|e-grc�^rUXYknXY_jmc�^�ô�s_U|^rc
gzcmà_b_j�cmàÜY_c�bJ[dgzUXY4ô�WZàJ[Rs�þ ÉÊ ÿ þ èÊ ò{òZò � WZ^ql{c�^r^Ð[ds_nXY�[ds_c�^rc�Y_^rWê[dWêõ�Wa[]á$[dskgrcm^zs_UXlZàµUXe3c�ë�ì�c�grWZé�cmYR[dò�\]Y
ì_gzW{YkjmWZì_l{c�uià_c�[Rcmgzé4WZY_n�[RW{U|YâUXe3[Rs_c;é�UX^P[�ì_gzUXx_nXxkl{cwõEnXl{bkc+UXe�æ�çHèä WZY)[dskW{^�^rWê[db_n�[dWZUXYâWZ^�ìFUX^r^zW{x_lZc
UXYklaáÎxdáÎé�cmnXY_^�U|eÐ[Rs_c�é�UX^P[$ì_grc�jmWZ^rc&nXì_ì_gzUïëBWZé�n�[dWZUXY�UXeià_WZ^`[RgrWZx_bJ[RW{UXY�UXepþ ÉÊ WZYºnXlZl�gzcmíXWZUXYºUXe
[Rs_cmWZgFõEnXlZb_cm^3nXY_à�c�ë�[dgznXì�U|l{n�[RW{U|Y�UXeJ[Rs_c~UXxJ[dn|W{Y_c�à�efb_Y_j¨[dWZUXY�WZYR[dU~[Rs_c~grcmí|W{UXY�x�c�l{Uïôº[dskgrcm^zs_UXlZà_ò���e
j�UXb_gr^zcmu_ìkgrcmj�W{^zW{U|Y�UXe�[Rs_WZ^3ì_gzUEj�cmà_bkgrc�WZ^�à_c�[Rcmgré�WZY_cmà�xdá;à_c�íXgrc�c"U|ekjmU|grgrc�^rìFUXY_à_c�Y_jmc�UXe�[Rs_cmUXgzc�[RW{j�nXl
Y_U�[dWZUXY_^pnXxFUXbJ[�à_WZ^`[dgzW{xkbJ[dWZUXY$þ ÉÊ [RU�c�ë�ì�c�grWZé�cmYR[dò

� j�jmUXgzà_W{Ykí�[dUw[dskcmUXgzc�[dWZjmn|l�n|Y_nXlêáB^zW{^��{}��{u_[dskcpõEnXlZb_c�þ ÉÊ WZY�Y�b_j�l{c�W3U|eLWZYd[Rcmgzé4c�à_WZn�[dc�nXY_à�lZnXgzíXc
é�nX^z^iW{^"à_c�[Rcmgré�WZY_cmà&xRáÜefc¨ôiît÷�b_nX^zWaîïì_nXgP[dWZjmlZc
jmUXé�ìFUXY_c�Yd[R^iUXekô-ntõ_cwefb_Y_j¨[dWZUXY�ô�s_UX^zcw^r÷�b_nXgzc
jmU|YJî
[RgrWZx_bJ[dWZUXY)W{Y)Wa[R^¾Y_U|gré�nXlZW{ú�n�[dWZUXY�WZ^qcm^`[RW{é�n�[RcmàµxRá�õEnXlZb_c�UXeLnXxFUXbJ[�}�� ç
	 î�}�� ç
� ò ß s_c�W{g¾^ré�nXlZlÁnXY_à
jts_n|U�[dWZj�õEnXl{bkcm^iefUXg�àkW
�FcmgzcmYR[�grc�^rUXY_n|Y_jmc�^qn|grc
à_c¨[dc�gré�W{Ykcmà&xRáÜ^`[RgrUXYkí�efgrnXíXé�c�Yd[Rn�[dWZUXY������BU|e�lZUïôiî
lêá�W{Y_í�UXYkc�îÂnXYkà-[]ô
U�îï÷�b_nX^rWêîtìknXg`[RW{j�l{cp^`[Rn�[dc�^ÃUXe�nwY�b_jmlZcmbk^rò ß s_c�grciWZ^B[ds_c��kgr^`[qYkcmjmc�^r^znXg`á&j�UXY_à_Wê[dWZUXY
efUXgiàkcm^rj�grWZìJ[dWZUXYµU|e3ñ_bkj�[dbkn�[dWZUXY_^pUXe�þ ÉÊ xdá+[ds_c��LU|g`[dc�g`î ß s_UXé�nX^qà_W{^P[dgzW{x_b�[dWZUXY������Zò



� Y_U�[ds_c�g�jmU|Y_à_Wê[dWZUXYºW{^q[ds_n�[�[dskc�é�n�[ds_c�é�n�[dWZjm^�c¨ë�ì�c�j�[dn�[dWZUXY�UXe�é�cmnXY�õEnXlZb_c;UXeinXé�ì_lZWa[Rb_à_c� å þ É Ê é�b_^P[�xFc�cm÷�b_nXlk[RU4ú�cmgzUXuynXY_à$Wa[R^pà_W{^zì�c�gr^zW{UXY���[dU4é4c�nXY�� þ É Ê�� ò ��U�[ds$jmU|Y_à_Wê[dWZUXY_^"!
# ÿ � � å°�%$

æ ÿ � � å&� þ É Ê � ÿ } �
nXgzc�Y_U�[�[Rcm^P[dcmàÒWZYÒé�U à_cmgzY�nXY_nXlêá�^rWZ^�UXeÃ[ds_c�c¨ëBìFcmgzW{é�c�Yd[RnXlpþ ÉÊ õEnXlZb_cm^��ê�
�Zò9\]òZcmòZuqn|ì_ì_lZW{j�nXx_WZl{Wê[]á
UXe�[Rs_c'�3UXg`[RcmgPî ß s_UXé�nX^+à_W{^P[dgzW{x_b�[dWZUXYÎWZ^�ì�U|^`[dbkl{n�[RcmàÎxkbJ[ÜWZ^+Y_U�[Üì_gzUtõ_cmà_ò ß s_cµc¨ëBìFcmgzW{é�c�Yd[RnXl
ô�WZàJ[ds�àkW{^P[dgrWZx_bJ[RW{U|Y�W{^"Y_U�[�[Rcm^P[dcmà�n|l{^zU�efUXg~ì�UX^z^rWZx_WZl{Wê[]áÜUXeBc�ë�W{^P[dc�Y_jmc�UXeÙ^zb_ìFcmgrìFUX^zWa[RW{UXY�U|eÙ^rc¨õHcmgznXl
à_WZ^`[RgrWZx_bJ[RW{UXYk^Ðô�Wê[ds�àkW
�FcmgzcmYR[�õEnXlZb_cm^(# ÿ � � n|Y_à&æ ÿ � � ò � ì_ì_gzUtë�WZé�n�[dWZUXY)�+*|u-,���UXeylZc�õHc�lÙà_c�Y_^rWê[]á
à_c�grWêõHc�à efgzUXé [ds_c�[]ô
U�îï^`[Rcmì jmnX^zjmnXàkcµW{YR[RcmY_^zWa[RW{c�^$^zs_Uïô�^�[ds_n�[+[dskcµ^`[Rgrb_j¨[db_gzcµUXewnXYRá°Y bkjmlZcmb_^
jts_n|Y_íXcm^�j¨áBj�l{WZjmn|l{lêá nX^�WZY_jmgzcmnX^zW{Ykí<c¨ë�jmWê[dn�[RW{UXY�c�Y_cmgzí�áVò ß s_WZ^�efnXj�[&WZ^�à_c¨[dcmgzé�W{Y_c�à»^zUÜefnXg�nX^�n�[
ì_gzcm^zcmYR[;[Rs_cmgzc�W{^-[Rs_c�UXY_lêáùé�c¨[ds_U à_WZjmnXlZlaáùé4U à_c�laîïefgrcmc+é4c¨[ds_U à�efUXg�à_c¨[dc�gré�W{Ykn�[dWZUXYÒUXeÐã��.��/��Zò
ß s_WZ^iU jmjmbkgr^ru�n�[wlZcmn|^`[duBà_b_c"[RU�c�ë�j�Wa[Rn�[dWZUXY&UXeÙY�b_j�l{c�b_^p^`[dn�[dcm^�ô�Wa[Rs�W{Y_j�grc�nX^rWZY_í�Y�b_é�xFcmgiU|eÙ÷�b_nX^rWêî
ì_n|g`[dWZjmlZcm^qnXY_àkuyì_grUXxknXx_lêáVuyà_b_c�[RUwõEnXgzW{n�[dWZUXY)U|e3Y�b_é�x�c�g¾nXYkà�[]á�ìFc�U|e3ì_skUXY_UXY_^zò(0FgznXíXé�cmYR[Rn�[dWZUXY
UXeÁ[ds_c�^rc;jmUXé�ì_lZW{j�n�[dWZY_í)Y bkjmlZcmb_^�^P[dn�[Rcm^�W{Ykc�õ�Wa[RnXx_lêá»jts_nXY_íXc�^�j�UEc214j�W{c�YR[d^�U|e�ô-ntõ_c+efb_Ykj�[dWZUXY_^�UXe
Y_c�bJ[dgzUXY9gzcm^zUXY_nXY_j�cm^ ÿ nX^�Wê[�efU|l{lZUïô�^4efgzUXé/x_n|^rWZ^;Y_U�[dWZUXY_^4UXe¾÷�b_n|^rWêîtì_nXgP[dWZjmlZc�îïì_s_UXY_U|Y9é�UEàkcmliUXe
Y�b_j�l{c�b_^ � ò � ^Ân�gzcm^rbkla[RuFWê[¾W{^ÂìFUX^r^zW{xkl{cÐõ�W{UXlZn�[RW{UXY4UXeV[ds_c(�3UXg`[Rcmg`î ß s_UXé�nX^Âà_WZ^`[RgrWZx_bJ[dWZUXY;W{Y4c�ë�WZ^`[dWZY_í
[RUEà_nïá WZYR[dc�grì_gzc�[dn�[dWZUXY ÿ } � ò
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ß s_c
é�c�[Rs_U à�efUXg�nXYknXlaá�^zW{^�U|ek[ds_c
àkn�[dn�U|Y�þ ÉÊ nXj�jmUXb_YR[RW{Y_í�efU|g�[dskcm^rc-efnXj�[RUXgr^�WZ^�à_c�^rj�grWZx�c�à$WZY�ê���ZuyjmUXY_j�grc¨[dc�grcm^zb_lê[d^qUXeF[Rs_c�x�c�^`[>�J[r[RW{Ykí;UXeH[dskc�c¨ëBìFcmgzW{é�c�Yd[RnXlÁà_n�[Rn;efUXgin|j�[dWZY_WZà_cm^qnXgzc�í|Waõ_cmY�WZY�ê���Zò@?ib_é�bkl{n�[RWaõ_c�^rbké U|eLþ ÉÊ W{Y)^rb_íXí|cm^`[Rcmà;[Rs_cmgzc�n|Y_nXlêáB^zW{^¾W{^qnXì_ìkgrUïë�W{é�n�[RcmàµxRá UXY_c�UXgp^rc¨õHcmgznXl
à_WZ^`[RgrWZx_bJ[RW{UXYk^-UXeH[ds_c�õEnXgzW{nXxkl{c�^"! A

å ÿrÿ ��BDC �"E�FG�IH ÿ � �
ô�Wê[ds�[ds_c�WZY_Wa[RW{n|lEõEnXl{bkcm^qUXeJ��[r[dc�à)ìknXgrnXé�c¨[dcmgz^

C åK# ÿ � �@Lå°�%$FMH å æ ÿ � �NLå&�°þ ÉÊ �.O ÿ � �
�LnXgznXé�c�[Rcmgr^�UXeE[dskc
x�c�^`[
nXì_ì_gzUtë�WZé�n�[dWZUXY�UXeÙàkW{^P[dgrWZx_bJ[RW{U|Y�UXeE[dskc-c�ë�ìFcmgzW{é�cmYR[RnXlEõEnXlZb_cm^�U|eÙþ ÉÊ

WZY�n|j�[dWZY_WZà_cm^ÁefUXgkõEnXgzW{n|Yd[R^ÁUXeR[ds_c�W{gÁUXY_c ÿQP å�} � UXgru�é�n�ë�W{é�b_é�ukefUXbkg ÿIP å � � à_WZ^`[RgrWZx_bJ[dWZUXY_^_ô�Wê[ds
à_WR�Fcmgrc�YR[�# nXY_à$æ�nXgzcwjmUXé�ì_nXgzcmà$W{Y)�ê���ÙxFc�[]ô-cmc�Y4[dskcmé�^rc�laõ_cm^-U|gLô�Wa[Rs$n|ì_ì_grUïë�WZé4n�[dWZUXY)U|eH[Rs_c
à_WZ^`[RUXg`[Rcmà&xRáµí|Waõ_cmY&grc�íXW{^P[dgzn�[dWZUXY�[dskgrcm^zs_UXlZà�ì_b_gzc
é�UEà_c�lBgznXY_à_UXé õEnXlZb_cm^zò ß skW{^�n|Y_nXlêáB^zW{^ixkgrWZY_íX^
[RU4[dskc;j�UXY_jmlZb_^zW{UXY$[ds_n�[;n�[+ì_gzcm^rc�YR[�Wê[+WZ^�WZY_nXàké4WZ^r^zW{xklaá<[dU$c�ë�jmlZb_à_c;n�ìFUX^r^zW{xkW{lZWa[]á»UXe"c�ë�WZ^`[dc�Y_jmc
UXe"^rb_ìFcmgzì�U|^rWê[dWZUXYöUXe"^rc¨õHcmgznXl~à_W
�FcmgzW{Ykí)xRáÒì_nXgznXé�c�[Rcmgr^ C nXY_à F ô�W{àJ[Rsöà_WZ^`[RgrWZx_bJ[RW{UXYk^�WZY c¨õHcmgPá
Y�b_j�l{c�b_^rò � la[Rs_UXb_í|sºb_Y_nXé�x_W{í|b_UXb_^�j�UXY_jmlZb_^zW{UXYÒnXxFUXbJ[&Wê[d^�ì_grc�^rcmYkjmc&jmnXYkY_U�[$xFc�é�nXà_c�UXY)[Rs_c
x_n|^rWZ^
UXeB[dskc�é�UEàkcmgrY�c�ë�ì�c�grWZé�cmYR[dnXlLà_n�[dn+UXY4[Rs_c�grc�^rUXYknXY_jmc�Y_cmbJ[RgrUXY4ô�W{àJ[Rs_^rò ß s_cmgzcmefUXgzcmuF[Rs_c
é�cmn|Y�^rì_nXj�W{Ykíwx�c¨[]ô
c�cmY�grc�^rUXY_n|Y_jmc�^ÐW{Y�nXj¨[dWZY_WZà_cm^ÃWZ^Ãà_c¨[dc�gré�W{Ykcmà�x�c�l{Uïô WZY�à_WR��c�grcmYR[ ÿQP åK�-nXY_àP å � � õEnXgzW{nXYR[R^rò ß s_cp^zb_íXíXc�^`[dc�à;WZYS�ê���_ìFUX^r^zW{x_WZlZWa[]á�[RU�cm^`[RW{é�n�[RcL[ds_cié�UX^P[qì_grU|x_nXx_lZciY�b_é�xFcmgÂUXe
UXé�Wê[r[RcmàÜgrc�^rUXYknXY_jmc�^�W{YÜnXYRáöc�ë�ìFcmgrWZé�cmYR[4jmn|l{lZ^wY_U�à_U|b_xJ[d^-W{eÂUXY_lêá$[ds_c�efbkY_j�[RW{UXYknXlLà_c�ì�c�Y_à_c�Y_jmc



UXe~[ds_c�W{g4ì_nXgP['TVUXWZYöefgzUXé [dskc�[RU�[dnXliY�b_é�x�c�g[U ô-nX^4^rc�[µUXYÜ[ds_c$íXgrU|b_Y_à_^4UXe
^zUXé�c)à_n�[dn<efUXg
j�UXY_jmgzc�[Rc4WZYR[dc�g`õEnXlZ^�U|e~gzcm^zUXY_nXY_j�c�cmY_c�gríXWZcm^zò ß s_cmY�[dskc�ì_nXgrn|é4c¨[dc�gr^wUXeÂb_Y]\�Y_Uïô�Y<à_WZ^`[dgzW{xkbJ[dWZUXY_^
nXgzc�à_c�[Rcmgré�WZY_cmà)xRá<cm÷�b_n�[RW{UXY^!

_ H å ÿ U B ÿa`�ÿ � $ C $ FG� B T ` WZY �b�cH ÿ � �
ø-c�grc `�ÿ � $ C $ FG� å A

d þ ÿ
A �"e A efUXg�íXn|é4é�n�îïefb_Y_j¨[dWZUXY þöô�Wê[ds�õEnXgrWZnXx_lZc

A
ò ß skc�õEnXlZb_cT ` WZY<W{^�àkc�[dc�gré�WZY_cmà»UXY_lêáùxRáùà_WR�Fcmgrc�Y_jmcSfNW B fhgIikj&efU|g¾[ds_c�õEnXgzW{c�à�c�ë�ì�c�j�[RcmàÒgrcm^zUXY_nXYkjmcSfhW

Y�b_é�x�c�giW{Y�WZYR[dcmgPõEnXlmlon(nXYkà�[ds_c
U|xJ[dnXWZY_c�à�c�ë�ì�c�grWZé�cmYR[dnXlZlêá�fhgIikjmò ß s_c
Y�b_é�x�c�giUXek[ds_c�^rcwWZYR[dcmgPî
õEnXlZ^�ì_gznXj�[RW{j�nXlZlaá4ô
n|^�õEnXgrWZcmà;efgrUXép*p[dU:�|��WZY�à_c�ì�c�Y_à_cmYkjmcwUXY;÷ bknXYR[dWê[]áµUXeBc�ë�ì�c�grWZé�cmYR[dnXl�õEnXl{bkcm^
UXe�ô�W{à�[ds_^zòrq�UXgrc�Utõ_cmgzu3Y_c�íXn�[RWaõ_ciõEnXlZb_c�^hfNW B fNgcikj�W{Y$nXlZlÙjmn|^rcm^Ðô-cmgrc�jts_nXYkíXcmà)xdáÜúmcmgzUXò

ß s_cÂjmnXlZjmbkl{n�[Rcmà�nXY_à�c�ë�ì�c�grWZé�cmYR[dnXl jmbké�b_lZn�[dWêõHc"^rb_é�^�W{Yi[dskW{^Ácm÷�b_n�[dWZUXY�s_nïõ_c"à_WR�FcmgrWZY_íÐõEnXl{bkcm^
UXe_õEnXgzW{nXxkl{c�^"!iefb_Y_j¨[dWZUXYsUµô
nX^iU|xJ[dnXWZY_c�à�b_Y_à_c�g�nX^r^zb_é�ìJ[dWZUXY�[ds_n�[�[dskc
b_Y]\�Y_Uïô�Y$é4c�nXY�õEnXlZb_c
UXe
Y_c�bJ[dgzUXY¾ô�WZàJ[ds�jmUXgzgrc�^rìFUXY_à_^�[RU fhgcikjRu x_bJ[�[dskc�é�cmnXY�Y_cmb�[dgrU|Yqô�WZàJ[ds�efU|gH[Rs_c�j�nXlZjmb_lZn�[dc�àqõEnXlZb_c
WZ^Ðà_c�[Rcmgzé4WZY_c�à;xRá�^zb_é fhW ò ß skcmgrc�efUXgrc�u�jmnXlZjmb_lZn�[RW{UXY�U|e _ H WZ^ÐjmnXgzgrWZcmà�UXb�[pnXeð[dc�gÃjmU|grgrc�^rìFUXY_à_WZY_í
jts_n|Y_íXc�W{Y�õEnXgrWZnXx_lZc

A
efU|già_W
�FcmgzcmY_j�c ` B T ` WZYVò

ß s_c4^rcmgzW{U|b_^�c�Y_UXb_í|s ì_gzUXx_lZcmé WZ^�^rc�[z[dWZY_í�U|e"à_WZ^rìFcmgz^rWZUXYöU|e�jmbké�b_lZn�[dWêõHc;^rb_é efU|gwnXgrx_Wê[dgznXg`á
õEnXlZb_c

A
ò�qµc�[Rs_U à_W{j�nXlZlaá4[ds_WZ^�ìkgrUXx_lZcmé�s_n|^�^rWZé�ì_lZc
^rUXlZbJ[RW{UXY^!3[ds_c�grc¾nXgrc¾íXcmY_c�grn�[Rcmà�lZnXgzíXc¾^zc�[R^�UXe

j�b_é�b_lZn�[RWaõ_c-^rbké4^~UXeF^r÷�b_nXgzcm^"UXe�YkUXgré�nXlZlaá�à_W{^P[dgzW{x_b�[dcmà;Y�b_é�xFcmgz^�ô�Wê[ds4íXWaõ_cmY C nXY_à F õkn|l{b_c�^ÂefUXg
c�nXjtsÒü¨ìknXg`[RW{nXlZýwefb_Y_j¨[dWZUXY4Y bké�xFcmg P nXYkà;efUXgB[Rs_cmé�xdá�é4c�nXY_^ÂUXeFb_^rbknXlHgrc�l{n�[RW{U|Y_^ÂUXe�é�n�[Rs_cmé�n�[zî
WZjmnXlÐ^P[dn�[RW{^P[dWZjm^�W{^�à_c¨[dc�gré�W{YkcmàöefbkY_j�[RW{UXY F åut ÿ A � efUXgwcmn|jts é�nXíXYkWa[Rb_à_c�UXeyõkn|grWZnXx_lZc A òv��bJ[Ru
WZYâì_gznXj�[RW{j�cmu3[Rs_W{^�ì_grU jmc�à_b_grc;grc�÷ bkW{gzcm^�b_YknXjmj�cmìJ[RnXx_lZc�c�ë�ìFcmY_à_Wê[dbkgrcm^�U|e�jmUXé�ì_b�[dcmgq[dWZé4c�ò ß skn�[
WZ^qô�sRáVuiìFUX^z^rWZx_l{c+jts_nXY_íXc;UXe3[Rs_c _ H õEnXlZb_c+efU|g�à_WR�Fcmgrc�YR[&à_cmYk^rWê[dWZcm^�UXe�Y_cmbJ[RgrUXYögrcm^zUXY_nXYkjmcm^�efUXg
gzcmnXlZW{^P[dWZj
õkn|l{b_c�^wUXeÂà_WZ^rìFcmgr^zW{U|Y_^�UXeÂjmb_é�b_l{n�[dWêõHc�^rb_é�^�ô-nX^wì�c�grefUXgzé�cmà UXY_lêáºefUXg HxwxH ß s_u Hxwxw2y Hxwxz|{
nXYkà Hxw � �Âb ÿ UXY_lêá WZY)n|ì_ì_grU|nXjts)U|e�õEnXlZW{àkWa[]á<UXeH[dskc&�3UXg`[RcmgPî ß s_UXé�nX^pà_WZ^`[RgrWZx_bJ[RW{UXY � ò

ß s_c$à_W
�FcmgzcmY_j�c�UXe¾ì_grWZY_j�W{ì_lZc�xFc�[]ô-cmc�Yö[ds_c$grc�^rb_lê[d^;UXe~[Rs_WZ^;nXìkì_grUïë�W{é�n�[RW{U|Y9nXY_àÜ[dskc)à_n�[dn
íXWêõHc�Y�xFcmlZUïô ô
n|^qYkU�[�grc¨õHcmn|l{c�à_ò

0�b_Y_j�[RW{U|Y ÿ � � s_nX^-Y_U�[�gzcmnXl�é�W{YkW{é�b_éûn|Y_àµWZY;[ds_WZ^"õEnXgzW{nXYR[�UXeÃnXY_n|laá�^rWZ^
UXeÐàkW{^P[dgrWZx_bJ[RW{U|Y_^
UXe
gzcmà_b_j�cmà�YkcmbJ[RgrUXYiô�W{à�[ds_^zò�?iUXé�ì_nXgzW{^zUXY�xFc�[]ô-cmc�Yq[Rs_c"j�nXlZjmb_lZn�[dc�à�n|Y_à�c¨ë�ì�c�grWZé4c�YR[dnXl jmb_é�b_lZn�[dWêõHc
^zb_é�^Ã^rs_Uïô�^�[ds_n�["^zUXé�c�^ré�nXlZl�à_WR��c�grcmYkjmc�UXe _ H efUXg_[dc�^`[Rcmà�fNW õEnXl{bkcm^�W{^3é4n|W{Y_lêá4jmn|b_^rc�à�xRá+^P[dgzUXY_í
ñ_bkj�[dbkn�[dWZUXY_^qUXe�jmb_é�b_l{n�[dWêõHc�^zb_é�^¾WZY$grcmí|W{UXY&UXe�[ds_c�lZnXgrí|cm^`[

A
õEnXlZb_cm^zò

h-n�[Rb_grn|l{lêáVuEefb_Y_j�[RW{U|Y:T ` jmnXY¾[Rn�\|c~WZYd[RU
nXj�jmUXb_YR[�nXY_à�U�[ds_c�g3efnXj¨[dUXgz^3àkW{^P[dUXgP[dWZY_í-c¨ëBìFcmgzW{é�c�Yd[RnXl
à_WZ^`[RgrWZx_bJ[RW{UXY�UXeLô�WZàJ[Rs_^rò ß s_WZ^�nXj�jmUXbkYd[RW{YkíÜjmnXYºxFc+ìFcmgzefUXgré�cmàºWZYâefgznXé�c�ô-UXg"\�^�UXeixFU�[dsö^rUXé�c
é�U à_cml�nXì_ì_gzUXnXjts_c�^�nXY_à�j�UXY_j�grc�[Rc
c�ë�ìFcmgzW{é�cmYR[RnXlÙà_n�[RnXò ��eÙjmU|b_gr^zcmuÙefb_Ykj�[dWZUXYvT ` jmnXY_YkU�[wxFc-^zc�[
b_YknXé�x_WZíXb_U|b_^rlêáµefU|gy[Rs_c-é�n~}�U|grWê[]á$UXeÙefnXj¨[dUXgz^yô�skW{jts�à_WZ^`[RUXg`[~[dskc¾Y_c�bJ[dgzUXY�ô�WZàJ[Rs_^�à_WZ^`[RgrWZx_bJ[RW{UXYk^rò

ß s_c�à_cm^zW{gzcmà æ å l~n E fhWÃõEnXlZb_c�jmUXgzgrc�^rìFUXY_à_^i[dU�é�WZY_W{é�b_é UXe _ H efU|g�õkn|grWZcmà�õEnXl{bkcm^
æ+ò�0Ãl{bkj�[dbkn�[dWZUXY_^~UXeFà_W
�FcmgzcmYR[w^P[dgzcmY_í�[Rs;WZY�[Rs_cpefUXb_Y_à4efb_Y_j¨[dWZUXY _ H åKt ÿ æ � nXgrcpj�UXY_Y_c�j�[dc�à�ô�Wê[ds
nXé�x_WZíXb_Wê[]áâUXeF[ds_c�x�c�^`[��J[�WZY4[Rs_c�gzcmíXWZUXY�U|e�[ds_c�l{n|gríXc A õEnXlZb_cm^¾UXgqjts_nXY_íXc�W{Y)ì_nXgznXé�c�[dc�gr^¾efUXg
c�l{c�é4c�YR[d^+U|eÂ[Rs_c�[dcm^P[dc�à9^rbkì�c�grìFUX^rWê[dWZUXY9n�[ P � }�òù\]Y»ìknXg`[RW{j�b_l{n|gruqn�[)jts_nXY_íXc&UXe¾æ:W{YÒjmn|^rcP åK�Xu�efUXgÐc�ë�nXé�ì_lZcmu�[ds_cq^ré�nXlZlZcmgyõkn|l{b_c�^"U|e _ H j�nXY+xFcpgrc�nXl{lêá$grc�nXlZW{ú�cmà�Y_U�[-efU|gB[]ô
UXuFx_bJ[-WZY;efnXj¨[�4[ds_gzcmc�à_W{^P[dgzW{x_b�[dWZUXY_^"!¾^rb_é�U|eFô�WZàJ[ds_^¾à_WZ^`[dgzW{xkbJ[dWZUXY_^¾efUXgix�U�[ds$^rì_WZY;õEnXlZb_cm^qUXeLgzcm^zUXY_nXY_j�cm^¾nXY_à
nXàkà_Wa[RW{U|Y_nXlFà_W{^P[dgzW{x_b�[dWZUXY�UXekô�WZàJ[ds_^�jmUXgzgrcm^zì�U|Y_à_WZY_í-[dUp[ds_c¾l{nXgzíXcm^P[�õEnXlZb_cm^"UXeyþ ÉÊ n|Y_à�ì_nXgznXé�c�[RcmgC ��� }�ò

ß s_c+c¨ë�nXé�ì_l{c;UXe�j�UXY_jmgzc�[Rc+à_c�ì�c�Y_à_cmYkjmc�UXe�fhgcikj4W{^�^rs_Uïô�YâWZY�0LW{íXòº}�ò ß s_c+ìknXgrnXé�c¨[dcmg�UXe
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�m�I�=�2�0ÃWZíXò�}�ò(�Ùë�ì�c�grWZé�cmYR[dnXlÁY�b_é�x�c�g¾UXe�grc�^rUXYknXY_jmc�^-WZY)WZYR[dc�g`õEnXl�lon å�}X}2��c��>efUXg Hxwxz={ ò
nXYknXlaá�^zW{^ ÿ � � efUXgL[Rs_WZ^qY�b_j�l{c�b_^Ðô
nX^Ð[dc�^`[Rcmà�efU|giW{YR[dc�g`õEnXl~}X}��>��fNW �K*X�|�X�Xò

?iUXé�ì_nXgzW{^zUXY U|e~c¨ë�ì�c�grWZé4c�YR[dnXl~jmb_é�b_lZn�[dWêõHc4^rb_é UXeÁô�WZàJ[Rs_^�W{Y Hxwxz={ jmUXgzgrc�^rìFUXY_à_WZY_í�[dU�à_WZeðî
efc�grcmYR[�c�ë�ìFcmj�[RcmàµàkcmY_^zWa[]á<UXe3Y_cmb�[dgrU|Y)gzcm^rU|Y_nXY_j�cm^-efU|gpæ*å � O }wnXY_à)æ2å � O /;c¡��ô�Wa[Rs�[Rs_c�x�c�^`[
nXìkì_grUïë�W{é�n�[RW{U|Y�xRá c�ë�ì_gzcm^z^rWZUXY ÿ � � W{^pì_gzcm^rc�YR[dcmà�W{YS0ÃWZíXò �Xò

\]Y+[ds_WZ^
Y�b_j�l{c�b_^ruÂnX^
WZYÜnXlZlLWZYRõHcm^P[dWZíXn�[Rcmà<s_cmgzc�Y bkjmlZcmWZuÐW{^
U|x_^rc�g`õHc�à&[]á�ì_WZjmn|lÃgrc�^rb_lê[=!�efUXgwæ£¢
� O } B � O � ÿ UEàkà � UXgLæp¢>} B �
c¡� ÿ c¨õHcmY�îtc�õ_cmYw[dnXgzíXc�[R^ � WZ^ÃnXjtskW{c¨õHcmàw[dskc�x�c�^`[pn|Y_à�ì_grn|j�[dWZjmn|l{lêá�[Rs_c
^znXé�c�à_c�íXgrc�c�UXeÃj�UXgrgzcm^zì�UXYkà_cmY_j�c�UXe�[Rs_c�c�ë�ì�c�grWZé�cmYR[�nXY_à�é4U à_c�l�n|ì_ì_grUïë�WZé4n�[dWZUXY_ò � YRá&õEnXl{bkcm^
UXe C nXY_à F n�[�YkU�[dWZjmc�nXx_lêá ^ré�nXlZl{c�gLõEnXl{bkcm^pæ jmn|Y_Y_U�[�í|Waõ_cw^ré�nXlZl _ H xRáµb_^rcwUXeÁ^zb_ì�c�grìFUX^rWê[dWZUXY&UXe
xFU�[ds�[]ô
U�nXYkà�efUXb_g~à_WR��c�grcmYR[�àkW{^P[dgrWZx_bJ[RW{U|Y_^ròqø-Uïô-c�õHc�gruE[Rs_c"õEnXlZb_cm^ _ H efUXg P åK�XuFgrc�^rìFcmj�[RWaõ_cmlêáVu
WZY_jmgzcmnX^zcqô�Wê[ds$grc�^rìFcmj�[q[dU P å°�Xò ¤_U|é4c¨[dWZé�cm^¥��õ_cmg`á<c�^r^zcmYR[dWZnXlZlaáXò

��cm^zW{àkcm^ruyWê[w^zs_UXb_lZà&x�c~[dn�\JcmY�WZYd[RU�nXjmj�UXb_YR[i[dskn�[�[Rs_c
ì_gznXj�[RW{j�nXlB^zcmnXgzjts$U|eyì_nXgrn|é4c¨[dc�gr^ C nXY_àF u_ô�s_WZjtsÜíXb_n|grnXYR[dc�cm^qé�W{Y_WZé�bkéûUXe _ H WZY4[dskc�b_^zcmàµé�c¨[ds_U à�UXe3nXì_ì_gzUïëBWZé�n�[dWZUXY)jmnXY_YkU�[�^zcmj�b_grc
[Rs_c-xFcm^P[
nXìkì_grUïë�W{é�n�[RW{U|Y�UXe [Rs_c-c¨ë�ì�c�grWZé4c�YR[dnXl�à_n�[dn�WZY+nXgzx_Wa[RgrnXgPá�õEnXgrWZnXYR[
U|eBjmn|l{j�b_l{n�[dWZUXY_ò ��Y_lêá
[Rs_c)gzcmìFcmn�[Rcmà õEnXgzW{n�[dWZUXY»U|e-WZY_Wa[RW{n|lÐõEnXlZb_c�^;nXYkà<ô-ntá�^;UXe-gznXY_à_UXé:ìkgrU jmcm^z^rc�^�jmnXY»ì_grUïõ�WZà_c�[Rs_c
^zb]1�jmWZcmYR[)efUXg�ì_gznXj�[RW{j�nXl�nXìkì_l{WZjmn�[dWZUXY_^�ì_gzcmjmWZ^rWZUXY�UXeià_c¨[dc�gré�W{Ykn�[dWZUXY�UXeÃ[ds_c+l{Uïô-cm^`[$ìFUX^z^rWZx_l{c _ H
õEnXlZb_cmò

ß s_c
UXx�[dnXWZY_cmà�xRá�b_^�à_WZ^`[RgrWZx_bJ[RW{UXYk^ _ H å�t ÿ æ � efUXg�à_WR�Fcmgrc�YR[iõkn|grWZnXYR[d^�U|eynXì_ì_gzUtë�WZé�n�[dWZUXY�UXe
[Rs_cwc�ë�ìFcmgrWZé�cmYR[dn|lÙà_n�[Rn�efUXg�Y�b_j�l{c�WÙefgrUXé [dskc
é�nX^r^igzcmíXWZUXY[���H}(� � �K�X�
��nXgrc-íXWaõ_cmY&WZYv�_íXb_gzcm^��îï�Xò

�Â^`[dWZé�n�[dc�àµõkn|l{b_c�^�UXeÃô�W{à�[ds_^-ô-cmgzc�[dn�\JcmYÒefgrUXé8lZW{x_gznXg`á¦�Âh-v�0¨§���îc��\z\V�{}����{ò�\]YºUXgzà_cmgq[dU
j�UXé�ì�c�Y_^rn�[Rc�ü¨UXé�Wa[z[dc�à_ý
grc�^rUXYknXY_jmc�^ÂW{Y HxwxH ß s�nXYkà Hxwx©={ u�[Rs_c�nXb�[ds_UXgz^ÃUXe|[Rs_c�Y_c�bJ[dgzUXY�grcm^zUXY_nXYkjmc
c¨õkn|l{b_n�[dWZUXYùW{YkjmlZb_à_cmà efUXg�[ds_c�^rcÜY�b_jmlZcmW-W{Yö[Rs_cµlZW{x_gznXg`á°à_n�[Rn)[dskcµgrc�^rUXY_n|Y_jmc�^�ô�skUX^rcÜgznXY_à_UXé
ô�WZàJ[dsk^+nXgzc�l{c�^r^�[Rs_nXY�grc�íXWZ^`[dgzn�[dWZUXYÜ[ds_gzcm^zs_UXlZà_ò°h¾n�[db_gznXlZlaáXu¾ì_gzcm^zcmYR[dc�àÎs_cmgzc)n|Y_nXlêáB^zW{^4UXeq^rb_jts
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0ÃWZíXò��|ò ß áBìkW{j�nXlHefUXgré�^ÐUXeV[dskcix�c�^`[¾nXì_ì_gzUïëBWZé�n�[dWZUXY_^ÂUXe�j�b_é�b_lZn�[RWaõ_c¾^zb_é�^~efU|gB[ds_cic¨ëBìFcmgzW{é�c�Yd[RnXl
à_n�[dnÜUXY)[Rs_c�gzcmà_b_j�cmà�Y_c�bJ[dgzUXYµô�W{àJ[Rs_^rò � ^�nXYâc¨ëBn|é4ìkl{c�uÐ[Rs_cmgzc�nXgrc;ì_grc�^rc�Yd[RcmàÜ[ds_c+à_n�[dn�efUXgP å � Hxwxz={ WZY$gzcmíXWZUXY&UXeÁ^`[RgrUXYkí�W{Y_j�grc�nX^rc�UXe _ H nXY_à�grc�íXWZUXY&UXeÁWa[R^iì_grnXj¨[dWZjmnXlZlêáÜjmU|Y_^`[RnXYR[iõkn|l{b_c�ò
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0ÃWZíXò��|ò ß s_c _ H õEnXlZb_c-efUXgy[dskc~[dc�^`[Rcmà&æ ì_n|grnXé�c�[Rcmg"efUXgÁ[Rs_c-Y�b_j�l{c�W ô�Wê[ds�é�nX^z^�����} � � �����X�Xò
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