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EGFIH>J�KLFNMPORQ>STOUMWV>XYSTZD[>X\JT]'XY^_^`KaXbSPXbH>J�K�FIHdcaebe\fLMgV>Kh[`iGib]'j_HkZDK�SWSPK�lGFNKam5V>XbO�[`K�n

J�i\oLK�i\H_KWiYp�MgV_KBoLi;OUM�FIHDq>j_KaH\MPFIXbr!oLibH_i\sbSTXY^_VkOtFIH�MgV_K�XbSgK9X�ibp�rIibs\FIJbu
v V_K�OwMgj>ZDxyiYp OwxDOwMgK�ozO{iYp�p|ibSPozXYr/XYSPFNMgV_oLK�MPFIJWVkXbO{[kKaK�H'X}M�MPV_K�J�KaH\MPK�S�ibp@ozX}MPV_K�n

ozX}MPFIJaXYr~rNi\sbF�J(KalbK�S�OgFNHkJ�KW�LuD�L�i;ZDK�r/i\[DMPXbFNH>KaZ�V>FIO{p�Xbohi\j>O{FNHkJ�iboL^_rIK�MPK�H_K9OgO�MPV_K�i\SgKaoLO
FIHdc9ebf\�_u���H�MgV>Kzp|ibrIrNi}m�FIH_s'ZDK9J�XbZ_KaOWMPV_KyOgj_[D�UKaJ�M�K�l\ibrIlbKaZ�FIH\MPi�XYH�K��;MPK�H>OgFIlbKzZDF�OgJ�F�n
^_rIFNH>K�m�F�MPV�ZDKaK�^�SPi;ibMPO�FNH�oLiDZDK�rtMgV_KaibSPxb��^_SPiGiYp{MgV_KaibSPx�XbH>Z�J�i\oh^>jDMPXYMgFIibH�MgV>K�ibSPxb�
XYHkZym�FNMgV�FNMPO�i}m�H�SgKaozXYSP]�Xb[_rIK�X\JTV_FNKalbKaohKaH;MPO�XYH>Z�Ogib^_V_F�OwMgF�J�X}MPKaZ�oLK�MgV>iGZ>O�u v V>K�FIHDn
MgKaSgK9OUMRFNH'p|i\SgozXbr@XYSPFNMgV_oLK�MPFIJ�OwV>F�p�MPKaZ�p|SPibo�FNHkJ�iboL^_rIK�MPK�H_K9OgO�XYHkZ'J�ibHkOwF�OUMPK�H>J�x�^>SgiGiYp�O
FIHzMgV_K�fb�>� O+XbH>Zz�;�_� O Mgi�sbK�H>K�STXYrk�;j_K9OUMPFNi\H>O+ibp!XYSPF�MPV_oLK�MgFI�aXYMgFIibH!�;SPK�q>K9J,MgFIibHz^>SgFIH>J�FI^_rIKaO
XYHkZ�FIH;MgK�SP^_SPK�MTXY[_FIrNFNMUx�FIH�MPV_K��Y�>� O XbH>Zh�b�_� Oau@�(H>iYMgV>K�S FIoh^`K�MPj>OtJaXYoLK{p|Sgi\o�XWZDFN `KaSgKaH\M
ZDFISgK9J,MPFNi\H�[Gx�MgV_KLOgibrIjDMgFIibH�iYp�¡�FNrI[kKaSwM9� OLc9�}n¢MgV�^_Sgi\[_rIK�o�[Gx�£+j!u�¤¥XYMgFIx\X\OwKal;F�JTV¥^_SPK�n
J�K9ZDKaZ�[Gx�MgV_K�m�i\Sg]�iYp+¦kuk§�i\[kKaSwMTOwi\H!�k¤�u~¨�X�l;F�O�XbH>Z'¡�u~©+j_MgH>Xbo�u���H�MPV_KLªY�_� O(XYHkZ
« �>� O�MgV>K�QkK�r�Z�V>X\O�[kKaK�H�OUMPSgi\H_sbrIx'FNH_q>j_K�HkJ�KaZ�[Gx�MgV_KzJ�ibH;MgSPFN[>jDMgFIibH�iYp{¦ku/© XYSPFIO�XYHkZ
V_F�O�OPJTV_iGibrkMgi�MgV_K�oLiDZDK�rkMgV_KaibSPxLiYp@XbSgFNMgV_oLK�MgF�JY�;m�V_FIJTV�J�j_rIoLFNHkX}MgK9Z�FIHzMgV>K�ZDF�OPJ�i}lbKaSgx
iYp�FIH>ZDKa^kKaH>ZDK�H;MLJ�ibo�[_FIH>X}MPibSPFIXbr ^_SgFIH>J�FN^_rIKaOau v V_K�oLi;OUM�SPKaJ�K�H;M�j_^kOwj_SPsbKzibp�FNH;MgKaSgK9OUM
m�XbO{ZDj_K�MgihMgV>KWZ_FIOPJ�i}l\K�SPKaZ�J�ibH_H_K9J,MPFNi\H>O{[kK�MUm�KaK�Hym{KaXb]�OwxDOwMgKaoLO{ibp�XYSPFNMgV_oLK�MPFIJ�XYHkZ
J�i\oL^_jDMPXYMgFIibHdJ�iboL^_rIK��DFNMUx�MgV_KaibSPxb�tMgV_K�Mgi\^_F�JyMPi�m�V>FIJTV<MgV_K'OgKaJ�ibH>Z<XYjDMPV_ibSLiYpRMgV_K
[`i;i\]~�_XYoLibH_sLibMgV_KaSPOa�GoLX\ZDKB^_SPFNHkJ�FI^>XYr!J�ibH;MgSPFN[>jDMgFIibH>Oau

v V_K�oLi\H_ibs\SPXb^_V�^>Sgi}lGF�ZDKaO+XbHzK�H>J�iboL^>X\OgOgFNH>s�XYH>ZzOgxDOUMPK�ozX}MPFIJ�lGFIK�m1iYp~MPV_FIO�r�XYH>ZGn
OPJ�XY^`Kbu�¬_SPiboMgV>KRibMgV_KaSt[`i;i\]DO+^_j_[>rNF�OwV>KaZzi\HLMgV_K�Owj_[_�UKaJ,MW®�c\�G¯D�;fD�;�>�D�9°±�;MgV_KR^_SgK9OwKaH;M
m{ibSP]�F�OtZDF�OUMPFNH>sbj_F�OwV>KaZL[Gx�MPV_K�l}XbSgFIK�MUx�iYp#J�i}l\K�SPKaZ�Mgi\^_FIJaO�u��±MtF�O�H_iYM+MPV_K�]GFIH>ZLiYp/[`iGib]
m�V_KaSgK'i\H_K¥^>XbSwMPFIJ�j_rIXbSzoLK�MgV>iGZ�ibS�^`ibFIH;MyiYpBlGFNKam%^>SgKal�XbFNr�Oa�{[>jDM�STX}MPV_K�SyXbH1ib^`K�HDn
K�HkZDKaZ'[`iGib]~�`m�V_K�SPK�xbi\j¥OwKaK�Xzl}XYSPFIK�MUx�iYptZDFN `KaSgKaH;MRoLK�MPV_iDZ_ORXb^_^_rIFNK9Z�Mgi�XzHGj_o�[`K�S
iYp�ZDFN `KaSgKaH\M�XbSgK9XbOa�DZDF�²�J�j_r�MPFNK9O(XYSPKWH_iYM�V_F�Z_ZDKaH'XYH>Z�J�i\H_H_K9J,MgFIibHkO�XYSPKRKaoh^>V>XbOgFN�aKaZ/u

©�K�SPV>XY^kO��~XbO�m�FNMgV�ozXbH;x�KaH>J�xDJ�rIib^`KaZ_FIJ�FNH_n±ZDKa^DMgV�oLibH_i\sbSTXY^_VkO��>MgV_KaSgKhFIOWXy^_SgF�J�K
MgiL^>X�xh³´MgV_KWrIi\OPO�iYp�OgiboLK�^kibMgKaH\MPFIXbr!SPKaXbZ_K�STOwV_FI^!u v V_KW[kiGi\]�m�FNrIr!^_SPib[kXY[_rIxz[kK�MPi;i
ZDFN²�J�j_rNM�p|i\ShXbH<X�l\K�STXYsbKzs\SPX\ZDj>XYMgKyOwMgj>Z_K�H;Ma�+FNMLFNH>J�rNjkZDKaOLOgiboLKySPK�r�X}MPFNl\K�rIx�J�iboL^_rIK��
ozX}MPK�SPFIXbr+m�V_F�JTV�MgK��;MP[kiGi\]GO�m�i\j_r�Z�H_ibSPozXYrIrNx�rNK9X�lbK�i\jDMau¶µ v V_Ky[`iGib]DO�[Gx�§Bu��BX�x\K
XYHkZ�·Ru�EGoLi\Sgx(¸H>Og]Gx�XbSgK�[`K�MgMgKaShOgj_FNMgKaZ�XbO�s\SPX\ZDj>XYMgKzMPK��GMPOa� [_jDM�MgV_Kax�Z_i�H_ibM�iY ~K�S
J�i\oL^>XYSTXY[_rIKh[_SgK9XbZGMPV!uº¹ v V_Kz^>SgK9OwKaH\MTX}MPFNi\H�F�OWH_iYM�l\K�SPx'^ki\rNF�OgV_KaZ/�#MgV_KaSgKzXbSgKLrIiYMPOWibp
oLFIOg^_SPFNH;MTO�XYH>Z�rNFNMwMPrNK�FNH>X\J�J�j_SPX\J�FIKaO�MgVkX}M(ozX�x�XYH_H>i}xzMgV_KBSPKaX\ZDK�S�XhsbSPKaXYM(ZDKaXbr»u

¡(i}m{K�l\K�S9�\MPV_K�[`iGib]�F�O�K��GMPSgKaohKarNxyj>OwK�p|j_r!p|i\S(XLOw^`KaJ�FIXbrNF�OUM9u+�±M(F�O�SgF�JTV�FNH'F�ZDKaX\O�u �±M
[_SPFNH>s\O�Mgi\sbK�MgV_KaS+FNH�XBOgxDOUMPK�ozX}MPFIJ{m�X�x�XWl}XbOwMtXYoLi\j_H;M+iYp~oLXYMgKaSgF�XYr¢�bm�V_F�JTVzJ�XbHhibMgV_KaSwn
m�F�OwKBi\H_rNx�[kKWp|i\j_H>Z'OPJ�XYMwMgKaSgK9Z�XYoLibH_szXLr�XYSPsbKWHGj_o�[`K�S�iYp�^>XY^`K�STO�ut�±MRXYr�OwizJ�ibH;MPXbFNH>O
XYH�XboLXb��FIH_s'�\f�^kXYsbK9OBrIibH_s'[_FI[_rIFNi\sbSTXY^_VGx\�#XYH�FIHGl�XbrNjkXY[_rIK�Owi\j_STJ�KLp|ibS�^_Sgibp|KaOPOwFIibHkXYr�O
m{ibSP];FIH_s�FNHLMPV_K�Q>KarIZzXbH>Z�p|ibStXbrNr_MgV_i;OwK�m�V_iBm�XYH;M MPi�OwKaSgFIibj>OgrIx�sbK�M+FNH;MgiWMPV_F�OtOgj_[D�UKaJ�Mau
�±M(F�O{MgV_KB]GFIH>Z�iYp@[`iGib]�K�lbKaSgxzm{ibSP]GFNH>s�rIibs\FIJ�FIXbH�OgV_ibj_r�Z�V>X�lbK�ibH�V_F�O(OgV_K�rNpUu

v V_K�[`iGib]�FIORZDFNlGF�ZDKaZ¥FNH;Mgi�MgV_SPK�K�^kXYSgMPOa¼+MgV>K�^>XbSwM(i\H�½ ^`i\OgF�MPFNl\K�SPKaOgj_r�MTO��kibH�p|STXYsYn
oLK�H;MPOLibpWXbSgFNMgV>ohK�MgF�JY��MgV_K'^kXYSgMLi\H¾½ FIH>J�i\oL^_rNK�MgKaH_KaOPO��I��XYH>Z�MgV_K'^kXYSgMLi\H1[ki\j_H>ZDK9Z
XYSPFNMgV_oLK�MPFIJbu

·�V>XY^_MgK�SLc�iYp+MPV_K�[`iGib]'FIH;MgSPiGZ_j>J�K9O�[>X\OwF�J�p|SPXbsboLK�H;MPO�iYp�XbSgFNMgV>ohK�MgF�J�XbH>Z¥K9OUMTXY[Dn

c



rIFIOgV_KaOhMPV_K�FISzozXYFIH<SPK�r�X}MPFNi\H>OgV_FN^kO�ud�±M�XYr�Owi�ZDK�l\K�rIib^>O�MPV_K'K�H>J�iDZDFNH>s�ibp�OgK�MTO���rNi\sbF�J�XYr
Ogx;H;MTX}�¶XYH>Z<Owi\oLKySPKaJ�j>SPOgFNi\H�MgV>K�ibSPx�FNHdOwj>F�MTXY[_rIKyp|STXYs\oLK�H;MPOau v V_K�OgxDOUMPK�oÀ¿DÁ�Âzibp
FIH>ZDj>J�MgFIibH�p|ibSRÁ Â n�ZDK�Q>H>XY[>rNKzµ|S9u Kbuº¹�^>SgK9ZDFIJaX}MPKaO�OwKaSgl\KaO�XbO�MPV_KB[>XbOgF�J�p|STXYs\oLK�H;M�p|i\S�MgV_K
Q>STOUM�MUm�i�^kXYSgMPORiYp�MgV_Kh[`i;i\]~u��(H¥FIoL^ki\SwMTXYH;M�MPKaJTV_H>FIJaXYr!MPiGibr�FIO�MgV_KhJ�i\H>OUMPSgjkJ,MgFIibH'ibp
^>XbSwMPFIXbr@MPSgj_MgV�ZDK�Q>H>F�MPFNi\H>OBFIH�¿DÁ Â uyÃRH�MgV_KLSPKaJ�j>SPOgFNi\HDn¢MgV_KaibSPK�MgF�J�OgF�ZDKb�/MPV_K�OgiYn�J�XYrIrIKaZ
rIi}m�[>XbOgFIO#MgV>K�ibSPK�oÄFIHh¿DÁ Â FIO@KaOwMPXb[_rNF�OgV_KaZ/u�Å�OgFIH_s(MPV_K�rNi}m�[>X\OwF�O#MgV_KaibSPK�o5X�l\K�STOwFIibHBibp
MgV>K�XbSgFNMgV_oLK�MgFI��KaZyJ�iboL^_rIK�MPK�H_K9OgOtMgV>K�ibSPK�oÆp|i\StQ>STOwM�ibSTZDKaStrIibsbF�J(F�O�^_Sgi}l\KaZ/u v V_KaH�ibH_K
ib[_MPXYFIH>O(OgiboLK�J�ibSPibrIrIXbSgFIKaO�i\H�MgV_K�^_SPi}l�Xb[_FIrNFNMUxyibp�SPK�qkKaJ,MPFNi\H'^_SPFNH>J�FN^>rNK9O(FIH�p|SPXbsboLK�H;MPO
¿DÁ{Ç~u<µ v V>FIOhF�O�H_ibM�MPV_KyoLi\OwMhOwMPXbH>Z_XbSPZ�m�X�x�ibp�XYSPSgFIlGFNH>s¥X}M�SPK�qkKaJ,MPFNi\H�^_SPFNH>J�FN^>rNK9O�u
ÃRH_KRj>OwjkXYrIrNxh^_SPi}lbKaOtSgK�q>KaJ�MgFIibHz^_SPFIH>J�FI^_rIKaO�[;xL^_SPiGiYp�n¢MgV_KaibSPK�MPFIJ(J�jDMwn±K�rIFIohFIH>XYMgFIibHzMPKaJTVDn
H_F��;j_KaOau�È�j_M(MgV_K�^_SPKaOgK�H;M(oLK�MgV>iGZ¥]bK�Ka^>O�j_^�m�F�MPV�MgV_K�sbK�H>K�STXYrIrNx�OwKaoLXbH;MgF�JBOw^_FISPF�M�ibp
MgV>KB[kiGib]~uº¹

·�V>XY^_MgK�Sh¯�FIO�Z_K�lbibMgK9Z�MPi¥J�i\o�[_FIH>X}MPibSPFIJaO�FNH�p|STXYs\ohKaH;MPOauz�±M�sbFIlbK9OBXYH�K��GMgKaH>OgFNl\K
ZDF�OgJ�j>OPOwFIibH�iYp�§�XYozOwKax;n»MUxG^`KLMgV_KaibSPK�ozO�u v V>KyXYjDMPV_ibSTO�J�ibH>OgF�ZDK�SBMPV_K�J�rIX\OgOgF�Jz© XYSPFIOUÉ
¡�XbSgSPFIH_sYMPibH�^_SPFNH>J�FN^>rNKhXbORm�KarNr�XbO�Owi\ohK�SgK9OUMPSgF�J,MPKaZ�lbKaSPOgFIibH>O�iYp MgV>K�FIHDQ>H_FNMgKL§(XYozOgK�x
MgV>K�ibSPK�o��\p|ibS{m�V_F�JTV�MgV>K�FIS�K��DX\J,M{^_rIX\J�KRFNHyMgV_K�V_FIK�STXYSTJTV;x�iYp/p|STXYs\ohKaH;MPO�iYp#XYSPFNMgV_oLK�MPFIJ
F�O�p|ibj_HkZ/u�¤¥XbFNH�SPKaOgj_rNM�ibp@MPV_K�JTV>Xb^DMgKaS�FIO�MgV_K�K9�;j_FNl}XbrNKaH>J�KWiYp�MPV_K�© XYSPFIOUÉG¡RXYSPSgFIH_sbMgibH
^_SPFNHkJ�FI^_rNK�µ»XYH>Z¾SPK�Q>H>K�oLK�H;MPO�MPV_K�SPK�ibpP¹�m�FNMgV�Á Â n¢SPK�q>K9J,MPFNi\HÊ^_SPFIH>J�FI^_rIKaO'i}l\K�S'©�KaXbH_i
XYSPFNMgV_oLK�MPFIJ'XbH>Z<F�MTOzp|STXYsboLKaH\MTO�u v V>FIOLF�O�ZDi\H_K'[Gx¶MgV>K'ohK�MgV_iDZ1ibpRFIH>ZDF�OgJ�K�SPH_FN[>rNK9O�u
¬�FNHkXYrIrNx\�#Ë!n±r�XYSPsbKLOwK�MPOa�!MgSTXYHkOUQ>H>F�MPKhFIH>ZDjkJ,MgFIibH�XbH>Z¥p�X\OUM�s\Sgi}m�FIH_s�V_FNKaSPXbSPJTVGx�iYp�^_SPi}l;n
XY[>rNx'MPiYMTXYr SPKaJ�j>SPOgFNl\K�p|j_HkJ,MgFIibHkOBFNH�p|STXYs\ohKaH;MPOW¿GÁ Ç FIO�ZDFIOPJ�jkOgOgKaZ/u v V_F�OB^>XbSwMWiYp{MgV_K
JTV>Xb^DMgKaS{F�O�ozXYFIH_rIx�[>X\OwK9Zyi\H�MPV_KBm{ibSP]ziYp��WK�Mgi\H_K�H'XYHkZ�EGi\rNi}l}X�x\u

·�V>XY^_MgK�S�f_�/MPV_KzQ>STOUMBi\H_KzFNH�MPV_Kz^>XYSgMBibH�FIH>J�i\oh^>rNK�MgK�H>KaOPO��@^_SgK9OwKaH;MPOBX�oLiGZ_K�SPH
FIH\MPSgiDZDjkJ,MgFIibH�FIH\MPiy�L�i\ZDKar»� O�FIH>J�i\oh^>rNK�MgK�H>KaOPO{MgV_KaibSPK�ozO��>FNH;MgKaSg^>SgK�MPXY[>FNrIF�MUx�XbH>Z�^>XYSgMgF�XYr
J�i\H>OgK�SPl�XYMgFIlGF�MUx\u v V_K�ozXbFNH�MPiGibrtF�OL�L�i\ZDKar»� O�oLK�MgV_iDZ�ibp�OwKar�p�n±SgK�p|K�SPK�H>J�Kb��m�V_F�JTV�XYr�Ogi
^_SPi}lGFIZDK9OtX�H>XYoLK(MPi�MPV_KRJTVkXY^DMPK�S9u�¡�i}m�KalbKaSa�;Owi\ohKRiYMPV_K�S{FNoL^`ibSgMPXbH\M�MgK9JTV_H_F��\j>KaO{XYSPK
^_SPKaOgK�H;MgK9Z'V_KaSgK\�>p|i\SRK��DXboL^_rNK\�!EGibrIi}l}X�x`� O(oLK�MgV_iDZ¥ibptOwV>ibSgMgK�H>FNH_s�J�jDMTO�uW�(^kXYSgM�p|SPibo
�L�i\Z_K�r¢� O!MgV_KaibSPK�ozO/MPV_K�JTV>Xb^DMgKaS#FIH>J�rIj>ZDK9O�ÃRSPK�x\ÉD¬_K�p|KaSgozXbHGÉG¡�¸X,�UK�]RJTV>XYSTXbJ�MgK�SPFI�aX}MPFNi\HRibp
FIH\MPK�SP^_SPK�MPXb[_FIrNFNMUx�FIHz^_j_SPK�K��GMgKaH>OgFNi\H>O iYp!©�K9XYH_iBXYSPFNMgV_oLK�MPFIJb�;Ì#FNHkZ_OUMPS9�i\o�� O�MPV_K�i\SgKao�i\H
Í(ÎÏ n±J�iboL^_rIK�MPK�H_K9OgO/ibpGMgV_K{OwK�M#iYpD^>XbSwMPFIXbrNrIxRJ�ibH>OgK�SPl}X}MgFIlbK OgK�H;MgKaH>J�K9O#XbH>ZWl}XYSPFNi\j>O/SPK�r�X}MgK9Z
SPKaOgj_r�MTO [GxLEDibrIi}l�X�x\�\��j>X\Ow^>XbSgFkXYH>Zz¡�¸X,�UK�]~u��±M�XbrIOgiB^_SPKaOgK�H;MPO�©+j>ZDr9¸XY]~� O+OwMgSPK�H_sbMgV_KaH_FNH>s
iYp��L�i\ZDKar»� OWOwK9J�i\H>Z¥FIH>J�i\oL^_rNK�MgKaH_KaOPO�MgV_KaibSPK�o��/MPV_ibj_s\V�FIH�X�OgiboLK�m�VkX}MWrNK9OgO�sbKaH_K�STXYr
p|ibSPoÐMPV>XYH�FIH�MPV_KBibSPFIsbFIH>XYr�cae « ��^>XY^`K�S9u

v V_KBSPK�r�X}MgFIlbKarNx�OgV_i\SwM�·�V>XY^_MgK�S��L^_SPKaOgK�H;MTO�oLiDZDKar/MgV_KaibSPxziYp@p|SPXbsboLK�H;MPO�ibp�XbSgFNMgVDn
oLK�MPFIJbu�EGiboLKh[>XbOgFIJ�J�i\H>OUMPSgjkJ,MgFIibHkO�FIH�H_i\H>OwMPXYHkZ_XYSTZ'oLiDZDK�r�OWXYSPK�ZDK�l\K�rIib^`KaZ/u v V>K�iYn
SPK�ozO�J�ibHkJ�K�SPH_FIH_sRMgV_K�K��DF�OUMPK�H>J�K�ibpkKarNKaohKaH;MPXYSPxBK�HkZ�K��;MPK�H>OgFIibH>O�XYHkZ�© XbSgF�O�ÉD¬_SPFNK9ZDozXYH
J�i\H>OgK�SPl�XYMgFIibH�SgK9Owj_rNMBp|ibS�Á{ÇbÑ@ÂPn�J�i\rNrIKaJ�MgFIibH�OgJTV_KaozX�i}l\K�SB¿DÁ{Ç�XbSgKL^_SPi}lbK9Z/uz¬_j_SgMgV_KaSwn
oLibSPKb�~¬_SPFNK9ZDozXYH!� O�MgV_KaibSPK�o�OUMTX}MPFNH_s�MgVkX}MRKalbKaSgx�H_i\H>OUMTXYH>Z_K�STZ�ohiDZDKar�iYp�¿DÁ�ÂWV>X\ORX
^_SPib^`K�S FIH_FNMgF�XYr>OgK�s\ohKaH;M+FIOgiboLibSP^_V_F�J�Mgi�XWoLiDZDK�r>iYp!©�KaXbH_i�XbSgFNMgV>ohK�MgF�J�FIO+KaOwMPXY[>rNF�OwV>KaZ/u
��H'MPV_KhOPXYoLKhJTV>XY^DMPK�SRMgV_Kh^_SPi}l}XY[_rIxyMPiYMTXYr�SgK9J�j_STOwFIlbK�p|j_H>J,MPFNi\H>O�iYp+MPV_K�i\SgFIKaOR¿GÁ{Ç�XYSPK
OwMgj>ZDFIKaZ1[Gx�MgV_K¥oLK�MgV_iDZ1iYpBFIH>ZDF�J�XYMgibSTOauÒ��HÓ^>XbSwMPFIJ�j_rIXbSa�{^_SPi}l}XY[_rIx�MgibMPXbr�SPKaJ�j>SPOgFNl\K
p|j_H>J�MgFIibH>O�iYp+¿DÁ�ÂWXYSPK�OwV>i}m�H�MPiyJ�i\FNHkJ�F�ZDK�m�FNMgV'^_SPFNoLFNMgFIlbK�SPKaJ�j_STOwFIlbK�p|j_H>J�MgFIibH>OauBµ�È{x
MgV>Kym�X�xb��MgV_F�O�SgK9Owj_rNM�i\SgFIsbFIH>XbrNrIx�^>Sgi}l\KaZ�[Gx¶·Ru�© XYSTOgibH>Oz®ºª9°�FIO�H_ibMh�;j_FNMgK�J�ibSPSPKaJ,MPrNx
X}MgMgSPFN[>jDMgK9Z¥FIH¥MgV>K�[`iGib]�ibH_rIx�Mgi'�hu/¤'FNH;MTO�XbH>Z��hu v XY]bKajDMgF¢�~m�V_iyi\[DMPXbFNH>KaZ¥FNMBOwKal\n
K�STXYr>xbKaXbSPO�r�X}MPK�S9u ¹�©+SPi}l}XY[_rIxBMgibMPXbrDp|j_H>J�MgFIibH>O�iYp/©�KaXbH_i�XYSPF�MPV_oLK�MPFIJ�XbSgK(JTV>XbSPX\J,MPK�SPFN�aKaZ
j>OgFNH>szMgV_K�p�XbOwM�sbSPi}m�FIH_sLV_FNKaSPXbSPJTVGx�XYH>Z�j>OgFIH_syË#n¢r�XYSPsbK�OgK�MTO�u v V_F�ORFIORXzH>X}MPj_STXYr@J�ibHDn

¯



MgFIHGj>X}MPFNi\H�ibp@MPV_KWMgV>K�oLKBiYp+·�V>XY^DMPK�S�¯_u
·�V>XY^_MgK�S��D��F�ZDK�H;MgF�J�Xbr(m�FNMgV�© XYSgM�f�iYp�MgV>K¥[kiGi\]`��ZDK9XYr�O�m�FNMgVÓ[`ibj_HkZDKaZÓXbSgFNMgVDn

oLK�MPFIJbu �±M�J�XYH�[`KBSgK9XbZ/�GMPi�X�r�XYSPsbK�K��GMPK�H;Ma�_FIH>ZDKa^kKaH>ZDKaH\MPrNxyp|Sgi\oÐMgV>KB^_SgKalGFNi\j>O�^>XYSgMPO
XYHkZ�F�OBX�rNFNMwMPrNKz[`iGib]�FIH�F�MTOwKar�pUuz�±M�[`K�s\FNH>OWm�FNMgV�X�lbKaSgx¥J�rNK9XYS�Ogj_SPlbK�x'ibp�[>X\OwF�Jhm�K9XY]
p|STXYsboLKaH\MTOWiYp�XYSPF�MPV_oLK�MPFIJzXbH>Z�MgV_KaFNS�SPK�r�X}MPFNl\KzOUMPSPXbH_sYMPV!uy© XYSPFI];V#� ORMgV>K�ibSPK�oÔibH¶Õ Î nZDK�Q>H>XY[>rNKRp|j_H>J�MgFIibH>O�^_SPi}l}XY[_rIx�MgiYMTXYr/FIH�¿GÕ Î XbH>Z�FNMPO{FIoLohK9ZDF�X}MgKWs\K�H_KaSPXbrNFI�aXYMgFIibH>O�XYSPK^_SPKaOgK�H;MgK9Z/u v V>K�H�X�[_SPFNK�p�FIH;MgSPiDZDj>J,MPFNi\H�Mgi�MgV>K�SgKarNKal}XYH;M�^>XYSgMPO�iYp�J�iboL^_rIK��DFNMUx¥MPV_K�n
ibSPx�FIO�s\FNl\K�H!u v V_F�O�FNHkJ�rIj>ZDKaOa�~Q>STOUMWiYp{XYrIr»�!ZDK�Q>H_FNMgFIibH>O�ibp+MgV_KLozXYFIH¥MPFNoLKzXYHkZ�Og^>XbJ�K
J�i\oL^_rNK��DF�MUx¥J�rIX\OgOgKaOWXYHkZ�J�iboL^kK��DF�MUx;n¢MgV_KaibSPK�MgF�J�V_FNKaSPXbSPJTV>FNK9O�uh¤'i\OwMBiYptMPV_KzX}MgMgK�H;MPFNi\H
F�O�^kXYF�Z�Mgi�MgV>K�rIFIH_KaXbS�MPFNoLK'XYH>Z�^ki\rNxGH_i\oLFIXbrtMPFNoLK�V_FIK�STXYSTJTV_FNK9O�u��±MLFIOLOgV_i}m�H¶MPV>X}M
Õ Î n�ZDK�QkH>XY[_rIK�OgK�MPO�J�ibFIH>J�FIZDKWm�FNMgV�MPV_K�rIFNH_K9XYS�MPFNoLK�V_FIK�STXYSTJTVGxb�;MgV>KB^_SgiGibp�F�O�[>X\OwK9Zyi\HX�MgV_KaibSPK�oÐiYp�Ö(K�^`iboLHGx\X\OwVkJTV_F ��u+EGi\oLKRK��DXboL^_rNK9Otibp�OgK�^>XbSPXYMgFIH_s�J�iboL^_rIK��DFNMUxLJ�rIX\OgOgKaO
XYHkZyV_FIK�STXYSTJTV_FIKaO{[GxyZDF�XYs\ibH>Xbr`oLK�MgV_iDZ�XYSPKBXYr�OwiL^_SPKaOgK�H;MgK9Z/u

EGKaJ�MgFIibH�f¥iYpR·�V>XY^_MgK�SL�'F�O�r�XYSPsbKarNx�MgKaJTV>H_FIJaXYr¢u'�±M�F�O�Z_K�lbibMgK9Z�Mgi'MPV_Ky^_SPib[>rNKaoLO
iYpWK�HkJ�iDZDFIH_s¶FIHÓ[ki\j_H>ZDK9ZÓXYSPF�MPV_oLK�MgF�JYuÄ�±My^>SgK9OwKaH\MTO�X�ZDK�MPXYFIrIKaZÓJ�i\H>OwMgSPj>J,MPFNi\HdibpWX
Õ Î n�ZDK�QkH_F�MPFNi\H�iYp#MPV_KWsbSTXY^_V�iYp�K��D^`ibH_KaH\MPFIXYMgFIibHyp|j_H>J,MPFNi\H'XbO�m{K�rIr!XbO�iYp@MgV_K�p|j_HkJ,MgFIibHJ�i\j_H;MgFIH_s�MPV_KWHGj_o�[`K�S�iYp�ibH_K9OtFIH�X�[_FIH>XbSgxLK��D^>XbH>OgFNi\H!u��±M�XbrIOgihOgV_i}m(O�V_i}mÓMPi�l\K�SPF�p|x
H_K9J�KaOPOPXYSPxh^>Sgi\^kKaSwMPFNK9Otibp#MgV>KaOgKRp|j>H>J,MPFNi\H>O�FNH�[`ibj_H>Z_KaZ�XYSPF�MPV_oLK�MgF�JYu �¾sbKaH_K�STXYr`SPKaOgj_r�M
ibH�V_i}mÒMgihp|ibSPozXYrIFN�aKWOgxGH;MPX}��[>XbOgKaZ�ibH�J�i\H\MPK��Gn¢p|SgKaKRs\SPXbohozXbSPO{F�O�^_SgK9OwKaH;MgKaZ!u

EGKaJ�MgFIibH<��ZDKalbK�rIib^kO�È{j>OPO���FNoL^`ibSgMPXbH\MhV_FIK�STXYSTJTV_FNK9OBiYp�MgV_K�[ki\j_H>ZDK9Z�XYSPFNMgV_oLK�MPFIJ
OgxGOwMgKaozO�× ÇÏ1XYH>Z�Ø ÇÏ�u�ÅROwFIH_s¥oLiDZDKar�n¢MgV_KaibSPK�MPFIJLMPKaJTV_FIH>�;j_K9O�È{j>OPO��!SPKaOgj_rNMPO�ibH�^_SPi}l;n
XY[>rNx�MgiYMTXYrBÁ�ÙÇ n±ZDK�Q>H>Xb[_rNK¥p|j_H>J,MPFNi\H>O�FNHÒ× ÇÏ XbSgK'^_SPi}lbK9Z/��FNHkJ�rIj>ZDFIH_s�MgV>K¥FNoL^`ibSgMPXbH\M
JTV>XbSPX\J,MgKaSgFI�aXYMgFIibHhiYp#^`ibrIxGH_iboLF�XYrkMgFIoLKRJ�i\oL^_jDMPXb[_rIK�p|j_HkJ,MgFIibHkO�X\O{Ú>Á�ÙÂ n±Z_K�Q>H>Xb[_rIKRXYHkZ
^_SPi}l}XY[_rIxWMgibMPXYrDFIHz× ÂÏ u���HhMgV_K(OPXYoLK�OwK9J,MgFIibHLX�SgKaozXYSP]�Xb[_rIKtMPV_K�i\SgKao�ZDj_K{Mgi��WSTX}�a¸Û¢ÜJ�K�]~�
©+jkZDra¸Xb]'XYH>Z v Xb]bK�j_MgF�FIOWXbrIOgiyK9OUMTXY[_rIFIOgV_K9Z/¼(�±ptMPV_Kh^ki\rNxGH_i\ohF�XYr�MPFNoLKhV_FNKaSPXbSPJTVGx�ZDiGKaO
H_ibM�J�ibrIrIXb^>OgKb�GMgV>K�H�H_K�FNMgV>K�S�ZDiGK9O�È�jkOgOa�DV_FIK�STXYSTJTV;xzibp#p|STXYs\ohKaH;MPO(× ÇÏ�u

EGKaJ�MgFIibH¥�hZDKaXbrIO�m�FNMgV�FIH;MgK�SP^_SPK�MTXY[_FIrNFNMUxyXbH>Z�J�ibHkOwF�OUMPK�H>J�xzFNH�MPV_K�J�i\H\MPK��GM(iYp�m�K9XY]
XYSPFNMgV_oLK�MPFIJ�XbH>Z�^>SgK9OwKaH\MTO X�lbK�SPxB[`KaXYj_MgFNp|j_r>^_FIKaJ�K�iYp`MgV_KaibSPxBoLXbFNH>rNxhZDj_K�MgiB��uYÝÓFNrI]GFNK
XYHkZy©�uG©+j>ZDr9¸XY]~u ¬�FNSTOwM{ibp@XYrIr»�Gj>OgFIH_s�OgV_ibSgMgKaH_FIH_s�ibp@J�jDMTO�MgKaJTV>H_FI�;j_K9O{F�M�F�O{OgV_i}m�HzMPV>X}M
STX}MgV>K�SWOUMPSgi\H_s�[`ibj>H>ZDKaZ�XYSPFNMgV_oLK�MPFIJ�MgV>K�ibSPFIKaOW¿;Õ Î(ÞÓß Ç XbSgKhFIH\MPK�SP^_SPK�MPXb[_rIK�FIH!�#XYHkZV_KaH>J�K�^_SPi}l}XY[_rIx�K9�\j>FIJ�ibH>OgFIOwMgKaH;M�m�FNMgV#�;XWl\K�SPx�m�K9XY]�OgxDOUMPK�oáàLu�¡�K�H>J�Kb�\F�MtF�O FIoL^ki;OgOgF�n
[_rIK(MPi�^_SPi}lbK�FIH�¿GÕ Î�Þ�ß Ç MgV>KRJ�i\H>OgFIOwMgKaH>J�xLiYp@àzu EDKaJ�i\H>ZDrIxb�DXYrNMgKaSgHkX}MgFIlbK(p|ibSPoLXbrNFI��K9ZH_ibMgFIibH>Ozibp�^_SPi}l�Xb[_FIrNFNMUx<XbSgK¥OwMgj>Z_FNK9Z/¼�¡(K�SP[_STXYH>Zd^_SPi}l}XY[_FIrIF�MUx\��J�jDMwn¢p|SPK�K¥^_SPi}l}XY[_FIrIF�MUx
XYHkZzJ�jDMgn¢STXYH_]Lâ;n±^_Sgi}l}Xb[_FNrIFNMUxbu�Å�OgFNH_s�MgV_K9OwK(H>iYMgFIibHkOtOgK�lbKaSPXbr>JTV>XbSPX\J,MgKaSgFI�aXYMgFIibH>O Z_j_K�Mgi
ÝÓFIrN]GFIK�XbH>Zy© XbSgF�O+ibp!MgV_KWOgK�M�iYp Í ÂTn�OwKaH;MgK�HkJ�KaO�^_SPi}l}XY[_rIK(FIH�¿GÕ Î Þ1ãPä,å XYSPK�i\[DMPXbFNH>KaZ/u¬�FNHkXYrIrNx\�@x\K�M�XbH_iYMPV_K�SB[`KaXbjDMgFNp|j_r�OUMPSgKaH_sYMPV_K�H_FIH_s'ibp(�L�i;ZDK�r¢� O�OwK9J�i\H>Z�FNH>J�iboL^_rIK�MPK�H_K9OgO
MgV>K�ibSPK�oÔµ|m�FNMgV�SgK9Ow^`KaJ�M�Mgi�â;n�J�i\H>OwF�OwMgK�HkJ�xzSPK�r�X}MgFIlGFN�aKaZyMgi�XLJ�j_MT¹{F�O�ib[DMTXYFIH_KaZ!u

v V_F�OBK�H>Z>OBibj_S�Ogj_SPlbKax'iYp{MgV_KzozX}MPK�SPFIXbr�FNH�MgV>K�[kiGi\]`uz¨RKaOg^_FNMgKzMPV_KzlbKaSgx'[_SPi\X\Z
OPJ�ib^`K{iYp>MPV_K�oLibH_i\sbSTXY^_VWMPV_K�SgK9XbZDKaS�OgV_i\j_rIZ�[kK�m�XYSPH_KaZ�MgV>XYM H_iYM�K�l\K�SPx\MPV_FIH_sRFIoL^ki\Swn
MPXbH;MtFIOtFNHLMPV_K�SPKbu EGi\ohKROwFIsbH_FNQkJaXYH;M+ozX}MgKaSgF�XYrkJ�ibHkJ�K�SPH_FIH_sWp|ibSPozXYr>XbSgFNMgV>ohK�MgF�J�m�XbO rIK�p�M
ibj_Ma�kp|ibS�K��_XYoL^_rIKb�_MPV_K�^>SgiGiYp ibp ¤�X}MgFIx\X\OwKalGFIJTV�MgV>K�ibSPK�o��>MgV_K�MgV_KaibSPx�ibp�^kXYSTXYoLK�MPK�Sgn
p|SPK�K�FIH>ZDjkJ,MgFIibH�XYH>Z�J�ibrIrNK9J,MPFNi\Hz^_SgFIH>J�FN^_rIKaO{XbO�m{K�rIrkXbO�iYp/MPV_K(p|STXYs\oLK�H;MPOtiYp#XYSPFNMgV_oLK�MPFIJ
X}�DFIibozX}MPFN�aKaZy[;xyFNHDp|KaSgKaH>J�KWSPj_rIKaOau v V>K�oLiDZDKar/MgV_KaibSPx�JTV>XY^_MgK�S�ibp#MgV>KB[kiGib]yFIO�OgiboLK�n
m�V>XYMhOgV_ibSgMgKaSBMgV>XbH¶ibH>KyK��D^`KaJ�MPOa��K\u skuN� SPKaJ�j_STOwFIlbKarNx�OgXYMgj_STX}MPKaZ�oLiDZDK�r�O�XbSgK�XY[>OgK�H;Mau
v V_KW^>XbSwM�ibH�OwKar�p�n±SgK�p|K�SPK�H>J�KRr�XbJT]DO�^_SPi}l�Xb[_FIrNFNMUx�XYH>ZyFNH;MPK�SP^_SgK�MPXb[_FNrIFNMUxzrNi\sbF�JYu ¡(i}m{K�l\K�S9�
MgV>KhXbjDMgV_i\SPO�MgSPFIKaZ'MPi�^_Sgi}lGF�ZDK�FIH�XbrNr Ogj>JTV�JaXbOgKaO�Owj_²zJ�FNKaH;M�SPK�p|KaSgKaH>J�K9O(MPiyMPV_KLK��DFIOwMwn

f



FIH_s�rIF�MPK�STX}MPj_SgK\�\FIH>J�rNj>Z_FNH_s�MgK��;MP[kiGi\]GOau v VGj>O��G¤¥XYMgFIx\XbOgK�lGF�JTVLMgV_KaibSPK�oÆFIO�^_SPKaOgK�H;MgK9ZzFIH
ZDK�MPXYFIr�FNHd® ¯}°+XYH>Z¥MgV_KaSgK�FIOWX�H_K�m{K�S�[kiGi\]'[;x'¤¥XYMgFIx\X\OwKal;F�JTV�® ��°+ibH¥MgV_KzOPXYoLK�MPib^_F�JYu
�BX�xbK\� O([kiGib]�®Nc,°�^_Sgi}lGF�ZDKaORXbZ_Z_F�MPFNi\H>XYr�FNH_p|ibSPoLXYMgFIibH'i\H¥SgK9J�j_STOgFNl\K�rIx�OPX}Mgj>SPXYMgKaZ�oLiDZGn
K�r�OhXYH>Z¶OPX}MPFIOwp�XbJ�MgFIibH�J�rIX\OgOgKaOau�Ì!FIH>Z_OwMgS��iboæ® ��°�s\FNl\KaO�ohi\SgK�FNH_p|ibSPoLXYMgFIibH¶i\H¶r�X}MwMPFIJ�KaO
iYp{FNH;MPK�SP^_SgK�MPXb[_FNrIFNMUx�XYH>Z�^>XbSwMPFIXbr�J�ibH>OgK�SPl}X}MPFNlGFNMUx¥XYH>Z�J�XbH�[`KzJ�i\H>OwF�ZDKaSgK9Z�X\O�X�l}XYrIjDn
XY[>rNK�K��GMgK�HkOwFIibH¥ibp{·�V>XY^_MgK�SB¯Libp MgV_Kh[kiGi\]�j_HkZDK�S�SgKalGFNKamBu v V_KaSgK�XbSgK�OwKalbK�STXYr@sbiGiDZ
MgK��GMg[`i;i\]DO�ibH�^_Sgi}l}Xb[_FNrIFNMUx�rNi\sbF�JRXbH>Z�OwKar�p�n±SPK�p|K�SPK�HkJ�Kbu

ÃRH_KzOwV>ibj_r�Z�XbrIOgi�ohKaH;MgFIibH�MgV>XYMW[Gx¥H>i}mç[ki\j_H>ZDK9Z�XYSPF�MPV_oLK�MgF�JhV>XbO�[`K�KaH�Z_K�lbKar�n
ib^`KaZ�m�KarNr�[`K�x\ibH>Z¶MgV_K�ozX}MgKaSgF�XYr�^_SPKaOgK�H;MPKaZ�FIH�MPV_K�rIX\OUMh^>XYSgMLiYp(MPV_K�[kiGib]~u¶¤'i;OUM
FIoh^`ibSgMPXbH;MgrIxb�@X¥rNibM�iYp�SgK9OwK9XYSTJTV�V>X\OBSPKaJ�KaH;MgrIx�[`K�K�H¶Z_ibH_Kzi\H�J�ibH_H>KaJ,MPFNi\H>OB[`K�MUm{K�KaH
[`ibj_H>Z_KaZ¶XbSgFNMgV_oLK�MgF�JyXYHkZ�^_Sgi\^ki;OwFNMgFIibHkXYr�XbH>Z�XYrIsbKa[_STXYF�JL^_SgiGibp�J�iboL^_rIK��DFNMUxbu v V_K9OwK
J�i\H_H_K9J,MgFIibHkO�XYSPKRKarIXb[ki\SPXYMgKaZ�FIH��WSTX}��¸Û±ÜJ�K�]�® �b°¢u

ÃRlbKaSPXbrNr¢�DMgV>K�[kiGi\]�F�O(Xzl\K�SPx�FNoL^`ibSgMPXbH\M�J�ibH;MPSgFI[_jDMPFNi\H�MPizMgV>K�rNi\sbF�J�Xbr!rNFNMgKaSPXYMgj_SPKbu
�±M�VkXbO�H_iYM{rNi;OUM{F�MTO�OgFNs\H_FNQkJ�XbH>J�K(FIH�MPV_K�^kXbOwMRca��xbKaXbSPO�OwFIH>J�K(F�MTO�Q>SPOwM{Xb^_^`KaXYSTXYHkJ�K(XYHkZ
^_SPKaZDF�J,MTXY[_rIx�m�FIrNr#H_iYM�FIH�ozXbH;xyxbKaXbSPO�MPiLJ�iboLKbu
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®Nc�°�§Bu>�BX�x\Kbu`é�êaë ã�ìºí êwî�ï ãTð}ñ ê ðYò,ó�ô�õDöLã�ô±÷ �`Ã��Gp|ibSTZ�Å(H_FIlbKaSPOgF�MUx�©+SPKaOPO��~cae\e_c\u
® ¯�°�·RukEGoLibSPx(¸H>Og];F¢u>ø#êPù ó�÷PðYì#ñkúDöLûTã�ò�ô|õ_ã ê ò,ü�ý �>EG^>SgFIH_sbKaSUÉGþ K�SPrIXbs>�`cae\e_cbu
® f}°�E~u>È{j>OPO�ukÿRê úDñ ë ã ë ð}ò,ó�ô|õGözã�ô¢ó�÷ �kÈ�FI[_rIFNi\^ki\rNF�Oa�>Ö�Xb^ki\rNF¢�/cae « �_u
® �Y°�¦>u~�WSTX}��¸Û¢ÜJ�Ka]~u_ÿRê úDñ ë ã ë ð}ò,ó�ô|õGözã�ô»ó�÷���å`ò ê å ê í,ó�ô»ó ê ñ`ð}ì ì êgù ó�÷yðYñ ë ÷ ê ö�å`ìNãPä\ó�ô»ü�ô�õ>ã ê ò,ü �Ã��Gp|ibSTZyÅ(H>FNl\K�STOwFNMUxy©+SPKaOPOa�`c9ebe\f_u
® ��°�©�u+Ì!FIH>Z_OwMgS��ibo�u�� í»å>ãT÷�ô»í êwî ó�ñ`÷ ê ö�å`ìIã�ô�ã�ñ~ã,íTí ��Ì!K9J,Mgj>SgK¥Ö�iYMgK9OLFNHÓÌ#ibsbF�JY��H_i>u�ca�_�

EG^_SPFNH>sbK�SwÉ;þ KaSgr�XYsk�kc9ebeGªGu
® �}°W£+j!ubþ�u\¤¥XYMgFIx\X\OwKal;F�JTV!u�� ó�ìIûPã�ò,ô�� í	�>ã�ñ>ô|õ ï ò ê û�ìNã�ö �!¤'� v ©+SPKaOPOa�;·{XYo�[_SgF�ZDs\Kb�b¤¥X\OUn

OgX\JTVGj>OwK�MwMTO��~cae\ebf>u
®ºª9°�·Ru_© XYSTOwi\H>Oau�
 ñ�ðzñkúDöLûTã�ò��ô�õ>ã ê ògã�ô»ó�÷�÷Põ ê ó�÷Tã�í�÷Põ>ã�özðyðYñ ë ó�ô»íBògã�ìNð}ô¢ó ê ñ�ô ê ó�ñ ë ú>÷��

ô»ó ê ñ �!��H;MPj_F�MPFNi\H_F�Owo XYH>Z�©+SPiGiYp v V_KaibSPxb�#��u!�WFNH_ik�!¦>u!¤¥x;V>FNrIrtXYHkZ�§Bu �(u/þ K9OgOgrNKaxb�
KaZDFNMgi\SPOa�_Ö(i\SwMPV�¡�ibrIrIXbH>Z/�>��ozOUMPK�STZ_XYo��/caeGª}�>�;�G�Ye}É;�GªYf_u
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