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V~FY�G_IFYM·ZùV`FYL[T�L[z�RU][RBTmA�L � _IFIV`�CMBOQz�]aRUH�ðñMUOGz�][RBHjLo]aRUz�Û�Ü Ý {@FIV~Eùj1Z[TGJ6ljFYT©V~EGR�V¡{|L^�¡RU_YRUPSRUTWV
��RU_YJÞò�wD�EGFYH|FYH¨H~LaPCRBEQLÕ{�MULaT�V`z~Z[z��CV`L%V`EGR�MUOGz~z�RBT�V¼V~z~RBTQJê��{@EGFIM�E�{|LaOG_YJ�z~RBMULaPCPSRUTGJ�E�Z·]NFYTQ�
V~EGR*MBOGz�]aR*�aRBTQRBz`ZùV`RBJXZ^V�z~Z[TGJGL[P�Z[TGJ<RUTGH~OGz�FYTG�jV~E�Z^V�V`EQRBz~R�FIH@Z���L[FYT�V�L[b _�Z^z~�aR��Qz~FYPCR�Laz�JGRBz
� �7MULaOGT�V`FITG�jV`EGR*TWOGP � RBz�L[b�RB_IRBPCRBT�V`H�L^b�V~EGR�MBOGz�]aR � �7PSRBZ[TGH�L[b V`EQR%ÐQË® Z^_Y�aLaz�FIV~EGP � á^æ ��w
Ì�LaTQH~FYJQRBz~FITG��V`EGZ^V�V~EGR�Z[�G�Qz~La�Gz�F�Z^V~R�{�Z[z~TQFYTG�aH¼Z[z~R��[FI]aRUTê��V~EGFYH�JGL�RUH¼TGL[V�MBLaTQH�V`F V`OQV~R�Z�H�V~z~LaTQ�
L � #�RBMUV~FYLaT<V`LjV~EGR*�Gz~La��LaH~Z[_qOGTGJGRUz@z~RU]NFIRU{*w
b �7²�?�=>8¦AU6{� c 4 �ø�d��´µA·´
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V~EGR�b�Laz�P�Z^_GH~RUMBOGz�FIV¡�CTGL[V~FYLaTGH¦V`EGZ^V¼Z*}[R��¥Z^�az~RURBPCRBT�V�H�M�EGRBPCR-H�EGLaOG_IJ�H~Z^V`FIH�b �awµD�ENOQHB�Q{|R-E�Z·][R
b�LaOQTGJ TQRBMBRUH~H~Z[z��>V~L�OQTGJGRBz�V�Z[}^R�LaOGz�Lo{@T H�RBMUOGz~F V¡�1Z[T�Z[_ �NH~FYHUw^� R���z~H�V%z~RU]NFIRU{ V`EGR�H~RUMBOGz�FIV¡�
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H�M�EGRBPCRBH�FYT7]NFYRU{ L[b V`EGRUH~R*TGL[V~FYLaTGHUw
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�q��øSè���ø3Ó-�N{@EGL�{�Z[T�V¼V`LeH~E�Z[z�R�ZeH�RBMUz~RUV@H�RBH�H~FYL[T¥}[R��¥FYTSLaz~JQRBz|V~LeV~EGRBz�R·Z^b V~RBz¼��LaH~H�RBH�H@ZeH~RUMBOGz�R
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MULaPS�QOQV`RSZ<]^Z[_IOGRjV`E�ZùV%V~EGRU� � L[V`E�}WTGLo{ � OQV*{@EGFIM�E©TGL � LNJQ�1RB_IH~R�}WTGLo{@HBw�ÍKZ[T���H~RUMBOGz�FIV¡�
PCL�JQRB_YH*E�Z·][R � RBRUT©JGR���TGRBJ V`L�MBLo]aRUzeV`EQFYH*}WFYTGJ�L[b¼H�M�EGRBPCRBHUw<y-b�V~EGRBH�R[��V~EGR�b�La_Y_ILÕ{@FITG��V¡{|L
PCL�JQRB_YH�EGZo][Rez�RBMURBFI][RBJXPSLaz�R*Z^V~V~RBT�V`FILaTê�
J D�EQR���z~H�V�PCL�JQRB_5{¼Z[H��Gz~L[��LaH�RBJ � �ús�RB_I_�Z[z�R�Z^TGJY¼@La��Z·{¼Z·�©� ç � ä ���¢Z[TGJ	z�RU��TQRBJ>FYT � è ��w
�£RBz�R[�GV`EQR*Z[JQ]aRUz~H~Z[z��<MBZ[T<FYT�V`RUz`Z[M�V¼{@FIV~EXZ^_Y_���Z[z�V~FYMUFY��Z[T�V~H�Z[TGJ�Z[FIPSH�Z^V@_YRBZ[z~TGFITG��H�LaPSR
FITQb�Laz�P�Z^V~FYLaTXZ � LaOQV�L[TGR�H~RUH~H�FYLaT1}[R��aweD�EGRBz�RUb�Laz�R[�êV`EQR��Gz~L[��RUz*Z[�G�Gz�L�Z[M�E>FYH�V`L¥RUTGH~OGz�R
FITGJGFIH�V`FITG�aOGFIH~E�Z � FY_IFIV¡�jL[b V`EQR%H�RBH�H~FYL[T�}^RU� ð b�z~LaP±Z�z~Z[TGJGL[P±}[R��Qò�b�Laz|V`EGR%Z[JQ][RBz�H`Z[z��aw¨«¡T
L^V`EGRUz@{|Laz�JGHB��Z[T��7H�RBH~H�FYLaT�}[R���H~EGLaOQ_YJ � R*H�RBPSZ[T�V`FYMBZ[_Y_ ��H�RBMUOGz~R�� àoë � w
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JQRU��TGRUH�Z[TXFYJGRBZ[_YFI�BRBJ7][RBz~H�FYLaTKL[bZC}[RU�XZ[�[z~RBRUPSRUT�V-H�M�EGRBPCR[w@D�EGRUTê�¢FITXLaz�JGRBz@V`LS�Gz~Lo][R
V~E�Z^VeV`EGRSz~R·Z^_ � {|Laz�_YJ�H~M�EGRUPSRSFYH%H~RBMUOGz~R^�LaTGRSH~EGLo{@H�V~E�Z^VjZ^TW� Z[J�]aRBz�H`Z[z��©FIT V~EGR�z�R·Z[_
{|Laz�_YJ�E�Z[H�V`L � RBE�Z·]aR%_YFI}[R*Z[T�Z[J�]aRBz�H`Z[z���FYT¥V`EQR%FIJGR·Z^_ê��Z[PCR[w

Ð�EQLaOG�7� è�á �WEGZ[H�H�EGLo{@T�V`EGZ^V5V`EGRV¡{|L-PCL�JGRU_YH¨ð {@FIV`EeZ[JGRUªWO�Z^V`R|z~R���TGRBPCRBT�V~H�ò5Z[z~R¨RBªWOGF ][Z^_YRBT�V FYT
�Gz�RU][RBT�V`FITG��Z[M�V`F ]aR£Z[JQ][RBz~H~Z[z~FIRBHV`L � z�R·Z[}-õ·ôùøS�¨ö[ø����c�q��ó�ø���óP�^w D�EGFIH¨�Qz~La��RBz�V¡�jFYH � ��TGLo{�Z � Z^H~FYM
z�RBªWOGFYz�RBPCRBT�V¼b�Laz�Z[T���}^RU�¥Z[�az~RURBPCRBT�V¼H�M�EGRBPCR[wSh ôùøS�¨ö[ø1���c�q��ó�ø���óP�jPCR·Z[TQH|V`EGZ^V�Z[T¥Z[JQ]aRUz~H~Z[z��[�
{@EGLCH~RURBH�Z[_Y_�V`EGR��GO � _YFIM�MBLaPCP�OGTGFIM·Z^V~FYLaT>ð Z[TGJ<��LaH~H�F � _ �¥E�Z^H�Z^MBMBRUH~H@V`LCZ[_I_êH~RUH~H~FILaT�}[RU�NHõMç�÷
ôßà{�~ò¼M·Z^TGTGL[V�L � V`Z[FYT�Z[T��<FYT�b�Laz~PSZ^V`FILaT<Z � LaOQV%÷�áQö[÷�â öß��÷qH~RUH~H�FYLaTX}[RU�[��R�]aRUT	FIbµEGRe_YZ^V`RUz�_YRBZ[z~TGH
V~EGR*_YLaTG�ù� V`RUz~P H~RBMUz~R�V-L[bµZ[T��7��Z^z�V¡�aw
f¶§=¨£§@Ø fµ¯qrT¯¶´£«�´£¯qr ª uf³�rT¬=�´QrT¬�s�³
��EGRUT���Z^z�V`FIRBHE�Z·][R�RUH�V�Z � _YFIH~EGRUJ�Z�MBL[PSPCLaT�H~RUMBz~R�V�H�RBH�H~FYL[TS}^RU�a�NPCLaH�V¦L[b�V`EQR£}^RU�SZ[�az�RBRUPSRUTWV
�Gz�L[V`LNMBL[_YHB�|H~OGM�E,Z[HCV~EGRú��FI§CRji»�£RB_I_YPSZ[T�� àaà �@}[R�� Z[�az~RURBPCRBT�VSH~M�EGRUPSRXOGH~FITG� �QO � _YFIM<}[RU�NHU�
ã�îÈå�âäã�óPã ÷=âä��Z[H~H�OGPSR¥V~E�Z^V�R·Z[M�E ��Z[z�V¡�©FIHjZ[M�V`O�Z[_I_I�1��Z^z�V`TQRBz~RUJ\ð � �©H�E�Z[z�FYTG�	V~EGR¥H~RUH~H�FYLaT }^RU�Qò
{@F V`E	V`EQRj��Z[z�V¡�KEGR�{�Z[T�V`RBJ¢wø��Lo{|RU][RBzB�5F V�M·Z[T � R�V`EQR�M·Z[H�RjV`E�Z^V�TGL7��Z[z�V`TGRUz~H~EQFY�>E�Z[H � RBRUT
RUH�V�Z � _YFIH~EGRUJêw «¡TGJGRBRUJê�¼F b�Z[T Z[J�]aRBz�H`Z[z�� OGH~RUHCV~EGR<�GO � _IFYM¥}^RU� L[b�®-_YFIMBR<Z[TQJks|L � z�OGTGHjV`EQR
}^RU� R���M�E�Z^TG�aR<�Gz~LNMBRUH~HU�|V`EQRBTê�¦OG��LaT MBLaPC�G_IRUV`FILaTê�9EQR¥V`EGFITG}WH�V`E�Z^VjV~EGR<Z[M�V`O�Z[_�H~RBH�H~FILaT }[RU�
FIH�H~E�Z[z�RBJ1{@FIV~E�®�_YFIMBR[w��Lo{|RU]aRUzB�5V`EGRUz~R�FYH�TQLXZ^MUV`OGZ[_9��Z[z�V`TGRUz�H~FITGMBR�V~EGRCZ[JQ]aRUz~H~Z[z��1MBZ[TGTGL[V
R���V~z`Z[M�V�V~EGR*H~RUH~H~FILaT�}[RU�7b�z�LaP±V~EGR*MBLaPCP�OGTGFIM·Z^V~FYLaT¢w

®-MUMBLaz�JGFYTG�[_I�a��L[TGReOQH~O�Z[_I_I�¥{�Z[T�V`H£V`L�b�OGz�V~EGRBz�PSL[z~R�]aRUz~FIb �7V~EGReZ[MUV~O�Z[_5��Z[z�V`TGRUz~H~EQFY�êw@ÐNOGM�E
�Gz�La��RBz�V¡�	L[b¼Z¥}^RU�1R��QM�EGZ[TG�aR�H~M�EQRBPCRSFIH�M·Z[_I_YRUJùîoç�÷=çGö�âö�ç�÷�á£�Pà�÷8ã�ó~ö[÷=ã�ôßà�wø�£Lo{�R�]aRBzU�9Z[H��Qz~R��
H�RBT�V`RUJxFYT�� è � �¨Z[Tìã�îÈå�âäã�óPã ÷8âä��ö�çN÷�á£�Pà�÷8ã�ó~ö[÷��1� }^RU� Z^�az~RURBPCRBT�V�H~M�EGRUPSR<MBZ[T � R7RBZ[H~FI_I��V`z~Z[TGH��
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Z^TGJ�V~RBz�PSFIT�Z^V`R^w

4µFY�[OGz~R à �3A�R��7®-�az�RBRUPSRUTWV�&hÍ�OQV`O�Z^_q®-OQV~EGRBT�V`FIM·Z^V~FYLaT

b�Laz�PSRUJê��FYT7V~EGR*z`Z[TGJQLaP�Laz~Z[MB_IR�PSLNJGRB_� æ � ��FYT�V~L�ZCH�M�EGRBPCR%V~E�Z^V@�Gz�Lo]�FIJGRBH£P�OQV~O�Z[_qZ^OQV`EGRUT�V`F �
MBZ^V`FILaTê� � �<H~FIPS�Q_I��Z[JGJGFITG��LaTGR�PCLaz~R���Lo{Ôð�H~RUR*�G�aOGz~R à ò�w

d »¡º ¾£À5Á¶¥�ÈÞÂ¡Å�¡ � Æyx�À*�
®¼V�V`EGR¨RBTGJ�L[b�R·Z^M�E�R���RBMUOQV`FILaT�L^bGV`EGR¨�Gz�L[V`LNMBLa_�ð�H~RBR¨���aOGz�R à ò��ù{@EQRBTjZ£��Z[z�V¡�{z�E�Z[H�Z[MUMBRB��V`RBJ¢�
F V-�aR�V`H-ZSH~RUH~H�FYLaT>}^RU�a��JGRBTQL[V`RUJ � �DNSOT;���Z[TGJKZ�H~RUH~H�FYLaT	«a���ÞJGRUTGL[V~RBJ � �DNjk Â ;>{@EGFYM�EKFYH£��Z[z�V
L[b�V`EGR@��Lo{�L[b¢J�Z^V`ZQw9D�EGR£H~RUH~H~FILaT�«a�Q| H|Z[z~R@PSZ[JGR@�GO � _IFYM^�W{@EQFY_YR�H�RBH�H~FYL[T�}[R��NH¼MB_IR·Z[z�_I��z�RBPSZ[FYT
H�RBMBz�RUVBw¨«¡TQJGRBRUJê�NV~EGR@H~RUH~H~FILaTC}[RU�NH�Z[z~R¼V~EGR@MBLaPCPSL[TjH~RBMUz~R�V�H�E�Z[z~RUJ � �jV~EGR�V¡{�L%��Z[z�V`FYRUH¦Z^VV`EQR
RUTGJ©L[b¨V`EQRC�Qz~L[V~L�MULa_�wjD�EGRCH~RUH~H�FYLaT�«a�Q| H*E�Z·][R�Z7V`RUM�EGTGFYMBZ[_H~FI�aTGF ��M·Z[TQMBR[��V~EGRU�1Z^z~R�OGH~RUJ V~L
JGR���TGR%��Z[z�V`TGRUz~H~EQFY�êw¦D�EGR*��Z[z�V`TGRUz�L[bµZ��GZ[z�V¡�7FIH@Z[T<RBT�V`F V¡�¥{@EGFIM�E�EGZ[H£Z�H�FYPCFY_YZ[z|H�RBH�H~FYL[TX«a��w
Ð�FITGMBR£V`EGR�H~RUH~H~FILaT¥«a�Q| H¼Z[z�R-�GO � _YFIM[��V`EGR���Z[z�V`TGRUz~H~EQFY�¥FIH�Z[_IH~L%�GO � _IFYM^w���FIV~E�H~OQM�E<ZeJGR���TGFIV~FYLaT
L[b9��Z[z�V~TGRBz�H~EGFI�ê��LaTGR%M·Z[TXz~RBPSZ[z�}¥V`E�Z^V�ZC��Z[z�V¡��PSZ·�7E�Z·]aR�H�RU][RBz`Z^_���Z^z�V`TQRBz~HU�êZ[_ V`EGL[OG�aE<FIV£FYH
ªWOGF V`R*OGTG_IFY}[RU_I�[�GFYT<�aRUTGRBz~Z[_�w

«¡T©V`EQR¥PSLNJGRU_¨JQRU��TGRUJ � �Ws�RU_Y_�Z^z~RSZ[TGJù¼@La��Z·{�Zo�x� ç � ä ����{@FIV`E Z[JGJGF V`FYL[T�Z[_z~R���TGRUPSRUTWV~H
FITxLaz�JGRBz�V`L E�Z[TGJG_IR�b�L[z�{�Z[z~J�� H~RUMBz~RUMU�'ð�ó�õdü�Ð�EGLaOG�'� è�á � ò���Z[T�� FYTGH�V�Z[TGMURKL[b-R·Z[M�E��GZ[z�V¡�[��Ò
Laz^Ó-�FIH�H~RURBT Z[H�Z[T Laz`Z^MB_YRKðñH�RBR¥���[OGz~R á ò�wY4�OGz�V`EGRUz~PCLaz~R^�9FIVeFYH�Z[H~H�OGPCRBJ V`EGZ^V�V~EGR¥RBT�V~FYz~R
MULaPSP�OGTGFYMBZ^V`FILaT�TGR�V¡{�L[z~}�FIH9P�Z^T�Z[�aRUJ � �eV`EGR@Z^JQ]aRUz~H`Z^z��~}9�a{@EGL*P�Z·�eH~M�EGRUJGOG_YR@FITWV~RBz~Z[MUV~FYLaTGH
Z[z � FIV~z`Z[z�FY_ �a��Z[TGJ\{@EQLxPSZo��FIT�#�RBM�VXZ[TGJ JQz~La�\PSRUH~H`Z^�aRBHXZ[z � FIV`z~Z[z~FI_I�xZ[H<{�RU_Y_�w D�EWOGHB��V`EQR
Z[J�]aRBz�H`Z[z��¥MBZ[T�FITWV~RBz~Z[MUVB�QZ[H�ZePSZ[T�� FYT���V`EGR��¡PCFYJGJG_IR[�ù{@FIV`E�Z[_Y_��GZ[z�V~FYRBHU��L[z|PCLaz~R@b�Laz�P�Z[_I_I�%{@FIV~E
H�RU]aRUz`Z[_5FITGH�V`Z[TGMBRUH�L[b5V`EGRUPÚð�Òø?êb�Laz�V~EGR�MB_IFYRUTWV�Z[TGJ%Ó���b�Laz|V`EGR�H�RBz�]aRBz`ò�Z[H�P�Z^TW�CV`FIPSRUH�Z[H¼EQR
{�Z[T�V`H£FYT�Z�MBLaTGMUOGz~z�RBT�V£{¼Z·�aw(�£R%MBZ[TXZ[H~}�V~EGR�b�La_Y_ILo{@FYTG��ªWOGRUz~FIRBH
J����	� Â ðqz â"�~âP���o������� ò{i>{@EGFIM�E PCR·Z[TGH*V`EGZ^VeV~EGR¥Z^JQ]aRUz~H`Z^z�� H~RBTQJGH�V`EQR�PCRBH~H~Z[�aR �m���������
V~L�V~EGR<Laz`Z^MB_YRQz3?�ðñRUFIV`EQRBz�Z>H~RUz�]aRUz�Laz�Z>MU_YFYRUT�V�ò�w D�EQRXLaz~Z[MB_IR¥PSZ[}[RUHCV~EGR<z~RBªWOGRUH�V~RBJ
MULaPC�GOQV�ZùV`FYL[TGH@Z[MBMULaz~JQFYTG�jV`LjV~EGR*�Gz~L[V~L�MULa_qZ[TQJXz�RUV`OQz~TGH�V`EQReZ^TGH�{|RBzUw
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Ì�LaP � FYT�Z^V~Laz~FIMBH�Z^TGJ	y��QV~FYPCFY�BZ^V`FILaTê�f��TGF ]aRUz~H~F V¡�7L[b*� ZùV`RBz�_YLNLG�GPSZ[z~M�E à �[� ã w
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ñ9øS�Så�÷¡ôßâYô1ô��ù� àÕá �5ð à �a�a��ò�� à·æQà i àÕç�à w

� èQà �%«�w ®�wµÐ�RBPSZ[RU]�w Ë9]^Z[_YO�ZùV`FYL[T�L^b�JGFYH�MBz�RUV`RS_YLa�aZ[z~F V`EGPCH�FYT©Z��[z~LaOG� L[b9ÖQ��V`Laz�H~FILaT ��LaFITWV~H*L[b
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