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HJI�LbTiTe´���,\�\iV�NmN�� \�Lb�,\iVXc�`~R�TZCaLb^�L�O³\iL�N·CaTjR�c�df �R�TiV c? �Rx`bVh\Xn��������¢n� �K4C[I�K�R�c�V ^�LbT?l�c�Vh£MC�I�TiVh£f�4d

l��c�V�NadÆNmCa^kV'R�c�W	L4£4V�N[\Xn�\iVXc�`bV'£fTiL	W	LbTZCa`~R�TiV�TiK�V�£4VX`bV�NaLbl�WÆV ^4T$L�O�^kLb^4NmCa^�VhR�c l5R�c�TeC[RxNE£MC��.VXc�V ^4TZC[RxN
Vh¬b,R�TZCaLb^,\ÆO�LbcfTiK�V)W	LJ£4V�NmCg^�«�L�O  �Rx`bV�lkK�VX^�LbW	VX^,R�Ca^��,_C[£�\Xn?l4N[Rb\iWfRb\Xn�V�N[Rb\iTZC[I)�5LJ£MCgV'\Xn�VXT�I~F
�e^)TiK�V	I Rb\iVÌL�O³TiK�VÌO�c�VXV��5Lb�^,£�R�c�dfl�c�Lb�4NgV W O�Lbc Cg^,I�LbW	l�c�Vh\�\ZCa�4NaVbn5Cgc�c�R�TeCaLb^5RxN� �R�TUVXc� �Rh`bVh\Xn.TiK�V
O��^,£kR�W	VX^JT�RxN+l5V c�Ti�c��,R�TZCaLb^ÌV �4l,R�^,\ZCaLb^Ì �Rb\E£4VX`bV�NaLbl5V'£Ì�4d"!ALb,\�\ZCa^�Vh\�¬�n�� ��# n �$� �&%+\iVXV$� K_CaTUK5R�W�n
��� # �¢n!O�Lbc&R W	LJ£4VXc�^ l�c�Vh\iVX^JT�R�TZCaLb^�F(')�Jl5R�^,£MCa^�«)TiL>TiK�Vf»,c�\iTÌLbc�£4VXcÌCa^¶TUK�V�\iWfRxNmN7l,R�c�R�WÆV TiVXc
c�VXl�c�Vh\iVX^JTZCa^�«�TiK�V c�R�TZCaLÌL�O  �Rx`bV�R�WÆl4NmCaTi,£4V TiL�k^,£MC[\iTi�c��5V'£*�,4C[£f£4VXl�TiKYR�^,£ÆTUK�V�\�¬b,R�c�V?L�O TiK�V
c�R�TZCaLYL�O
�,4C[£S£4VXl�TUKSTULÆ �Rh`bV NaVX^�«bTiK�n�!ALb,\�\ZCa^kV'\�¬f£4VXciCa`bVh£®TZ $L	W	LJ£_V�N�\$O�Lbc TUK�V�k^4C[£MCac�VhI�TZCaLb^,RxN
l�c�Lbl,R�«+R�TZCaLb^ÌL�O�Lb^�VX¡ £JCaW	VX^,\ZCaLb^,RxN4 �Rh`bVh\XF,+$K�V!»,c�\iT:C[\A^�L� >°M^�L� �^¤Rb\�TiK�V-!ALb,\�\ZCg^�Vh\�¬�V'¬ ,R�TZCaLb^�n
��./%hl:F�0bp213�¸n
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 �K_C[I�K�n5RxNaTiK�Lb�«bKfCaT Rb£4W@CgTj\! �Rh`bVh\$Tic�Rx`bV�N·Ca^�«ÌCa^��5LbTiK�£MCac�VhI�TeCaLb^5\Xn�C�\7RÌ`~RxN·C[£S �R�TUVXc� �Rx`bV�W	LJ£4V�N
Lb^4NadÆO�Lbc  �Rx`bVh\$W	L�`bCa^k«�TiL	TUKkV�ciCa«bK4T F < �)V� !CmNmN�,\iV�TiK�V�O¸R�W@CmNmC�R�c?O�Lbc�W O�Lbc?TiK�V�W	L4£4V�N[\Xn� �K�VXc�V
R	\i4CgTjR��4NgV¤c�Vh\�IXRxNmCa^k«YK,Rb\�V�NmCaW&Ca^,R�TiV'£STiK�V�lkKJd4\ZC[IXRxNEl,R�c�R�W	VXTUVXc�\XF > G±Vh\�\? $V�NmN�°+^kL~ �^fC[\ TiK�V�O¸RbI�T
TiK,R�T�Ca^ TiK�V è 13H C � \I!ALb5\�\ZCa^�Vh\�¬�RxN[\iLS �c�LbTiV	£4L~ �^)TUK�VfI�V�NaVX��c�R�TiVh£>¹ Lbc�TiV  $VX«b¡e£4VÌºEciCaVh\ < ¹�£4º

>
Vh¬b,R�TZCaLb^

4 5 :A4 9 :A4$4 9 :A4 9�9�9 BJCED < èGF 0
>

^,R�W	Vh£�RxO�TiVXcACaTj\!c�Vh£MC[\�I�L~`bVXc�d Ca^	TiK�V \iVXW@Ca^,RxN è 12Kbp l,R�l,VXcAL�O ¹ Lbc�TiVX $VX« R�^,£@£4V�ºEciCaVh\Xn���L$M��¢FN+$K�V
Vh¬b,R�TZCaLb^>R�lkl,VhR�c�\�Ca^�� �E# %xV'¬kF <PO2C

> n�l�F2H2H2�¢nQ� �6� %hVh¬+\XF < 021 O n�02K è
> �¢nER�^,£®TiK�V	\i��,\iVh¬ �VX^JT £MC�\�I�5\i¡

\ZCaLb^)RxN[\iL@Ca^,I�Na5£4Vh\ TiK�V�£4VXciCa`~R�TZCaLb^)L�O�TiK�V�»,c�\iT�TUK�c�VXV�I�Lb^,\iVXc�`~R�TZCaLb^®N�Rh ?\?L�O�TiK�V�¹ £_ºàVh¬b5R�TeCaLb^
R�^,£SCgTj\ Lb^�VX¡ \iL�N·CaTULb^�R�^,£)l5VXciCaLJ£JC[I	Tic�Rx`bV�N·Ca^�«� �Rx`bV	\iL�Na�TZCaLb^,\XF�D�^>RxNgTUVXc�^,R�TZCa`bVfW	LJ£4V�N¸n�K5Rh` Ca^�«
�5V TiTiV c R�^,RxNgd+TZC[IXRxN�l�c�Lbl5V c�TZCaVh\XnMC[\�TiK�VR!;!$P Lbc�c�V «b_N[R�ciCTSXVh£ÆNaLb^�«@ �Rh`bV V'¬ ,R�TZCaLb^�n
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>

 �K_C[I�K® �Rb\ALbciCa«�Cg^,RxNmNad®l�c�Lbl5L+\iVh£	�4dW!AVX^2XUR�W@Ca^:n�!ALb^,R@R�^,£fP�R�KkLb^Jdbn����$�¸F
+$KkV7c�VXWYR�c�°�R��4NaV�£MC[\�I�L�`bVXc�d�L�O TiK�V \iL�NmCaTiLb^f�JdZY�R�c�£_^�VXchnEY7c�VXVX^�n4¹ c�5\i°~RxN�R�^,£@PfCg�c�R4n[�]\_^`�¸n

NaVh£ÆTULÌTUK�V c�V'RxN·CTShR�TeCaLb^STUK5R�T$WYR�^4d� $V�N·Na¡¢°+^�L� �^fW	LJ£_V�N5 �Rh`bV?Vh¬b,R�TZCaLb^,\�R�c�VbnbCa^ÆO¸RbI�T n_Ca^4TUVX«bc�R��4NgVvF
µ?RxNmNaWYR�c�°4\�L�O?Ca^4TiV «bc�R��_CmNmCaTed Cg^,I�Na,£4VfTUKkVYVa�+C�\iTUVX^,I�VfL�O7Cg^4»,^4CaTiV�Nad�WYR�^4d�\id+WÆW	VXTUciCaVh\�R�^,£ I�Lb^k¡
\iVXc�`~R�TZCaLb^ N�Rh ?\XnEI�NgV'R�^_Nad)Ca^4TiV c�RbI�TZCa^�« \iL�NmCaTiLb^ \iL�Na�TZCaLb^,\Xn:N·Ca^�VhR�ciCTShR�TeCgLb^ L�O7TiK�V	Vh¬ ,R�TeCgLb^>�4d�TiK�V
W	VXTiK�LJ£ÌL�O.Ca^4`bVXc�\iV7\�IXR�TiTUVXciCa^�«�n�R�^5£�WfR�^Jd�LbTiK�VXc$c�V WfR�c�°~R��4NaV�l�c�Lbl,VXc�TZCaVh\XFN!ALbTUKÆTUK�Vb!ALb,\�\ZCg^�Vh\�¬
R�^,£	¹ Lbc�TiV  $VX«b¡e£4V�ºEciCaVh\$Vh¬b5R�TeCaLb^5\$R�c�V�Cg^JTiVX«bc�R��4NaV?Cg^YTiK4C[\�\iV ^5\iVc%MTiK�VI!;!$P C[\A^�LbT�\ZCa^5I�V�CaT$Lb^4Nad
Rb£4W@CgTj\!TUK�c�VXV�I�Lb^,\iVXc�`~R�TeCgLb^®N[Rx 7\Xn,��M`\�nd\ � �¢F�D1l,R�c�TZC[I�4N[R�ciNgdYl5L~ $VXciO�4N�WÆV TiK�L4£@O�Lbc?l�c�L�`bCa^k«¤TiK�V
Ca^4TiV «bc�R��_CmNmCaTed)L�O�R@^�Lb^4N·Ca^�VhR�c VX`bL�NakTeCaLb^)Vh¬b5R�TeCaLb^< �Rb\�TiK�V@£MC[\�I�L~`bVXc�df�4d PSR�«bciC¸ne��L$.��¢n.TiK,R�T RxNmN
\iL�NmCaTiLb^½\id4\iTUVXWY\�Rb£4W@CaT$TZ $L&£JC[\iTeCg^,I�T n.�k�T7I�LbW	l,R�TZCa�4NgV µ?R�W@CmNgTULb^4C�R�^½\iTic�,I�TU�c�Vh\Xn4WYR�° Ca^�«ÌTUK�VXW
Ca^4TiL Rgf��_C[µ?R�W@CmNaTiLb^4C[R�^>\id4\iTUVXWih4F D?\�£MC[\�I�,\�\iVh£ÆCa^j��L$.:nkM$���¢n5TUK�VÌTe $LYµ?R�W@CmNgTULb^4C�R�^½Lbl5VXc�R�TULbc�\
R�c�V�I�LbW@�4Cg^�Vh£fTUL@O�Lbc�W R@c�VhI��c�\ZCaLb^®Lbl5VXc�R�TULbc?TiK,R�T?c�V'I��c�\ZCg`bV�Ngd�I�Lb^5\iTUc�,I�T�\�TUK�V�Cg^4»,^4CaTiV�K_CaVXc�R�c�¡
I�K_CaVh\�L�OE\id+W	WÆV TiciCaVh\$R�^,£	I�Lb^,\iVXc�`~R�TZCaLb^fN[Rx 7\XF

+$KkV�c�V'Rb\iLb^® �K4d@Ca^4TUVX«bc�R��4NgV�W	L4£4V�N[\?R�ciC[\iV¤\iL@L�O�TiV ^SCa^)l�K4d4\ZC[IXRxNQ\idJ\iTiVXWY\�c�VXWYRxCa^,\�R@W@dJ\i¡
TiV c�dbF,�e^�R�^@R�TUTiVXW	l�T:TUL k^,£4VXc�\iTjR�^5£?TUK_C[\ElkK�VX^�LbW	VX^�Lb^�n�TUKkV�\iV'I�Lb^,£�R�kTUK�LbcEI�Lb^,£45I�TiVh£�R IXR�c�V�O�4N
Ca^4`bVh\iTeCg«+R�TeCaLb^@L�O�K�L�  TiK�V³µ?R�W@C·NaTULb^_C[R�^¤\iTic�,I�TUkc�V�R�^,£�I�Lb^,\iVXc�`~R�TZCaLb^�N[Rx 7\�VX^4TUVXc±Ca^4TUL TiK�V;!ALb,\�\ZCa¡
^�Vh\�¬?l5VXc�TU�c��5R�TeCaLb^�Va�4l,R�^,\ZCaLb^�n��lM6L:n M$M��¢F D?\�\iK�L� �^ »,c�\iT.�4d"m,R�°+K,R�c�L�`,n��l� � �¸n�TiK�VEO�c�VXVA�,Lbk^,£�R�c�d
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l�c�Lb�4NgV W O�Lbc� �R�TiV c� �Rx`bV'\ Rb£4W@CaT�\ Rfµ7R�W&CmNaTiLb^4C[R�^>\iTic�,I�TUkc�VvF < +$K4C�\� �Rb\�N[R�TiV c�R�lkl4NmCaVh£SCa^������
TiLY£4VXTUVXc�W@Cg^�V�R	I�LbW	l4NaVXTiV�\idJ\iTiVXW�L�O�\id+W	WÆV TiciCaVh\�R�^5£®I�Lb^5\iV c�`�R�TeCaLb^�N[Rx 7\XF > ��VXWYR�c�°~R��_Nadbn�^�V�Ca¡
TiK�VXc$L�O�TUK�V µ?R�W@CmNgTULb^4C�R�^Y\iTUc�5I�Ti�c�Vh\�L�O�TUK�V ¹ Lbc�TUVX $VX«b¡e£4VXºEciCaVh\�W	LJ£4V�N,I�LbW	Vh\E£MCac�VhI�TZNad@O�c�LbWÏTiK�V
 �R�TiV c? �Rx`bV µ?R�W@CmNaTiLb^4C[R�^)\iTUc�5I�Ti�c�V2%�\ZCa^,I�V�TUKkV�l,VXc�Ti�c��,R�TZCaLb^YVa�4l,R�^,\ZCaLb^fC[\�^�LbT7IXR�^�Lb^4C�I RxN¢n,TiK�V
µ?R�W@CmNaTiLb^4C[R�^fLbl5V c�R�TiLbc�O�Lbc$TUK�V? �R�TiVXc$ �Rh`bV�l�c�Lb�4NaVXWÏVa�4l,R�^,£�\�TUL�R�I�VXc�T�RxCa^	N·Ca^�VhR�c7I�LbW@�4Ca^,R�TZCaLb^
L�OETUKkV Te $L@¹ £_º µ?R�W@CmNgTULb^4C�R�^�Lbl5V c�R�TiLbc�\XFN+$K_C[\!O¸RbI�T�� TUK,R�T?TiK�V�^�Lb^�¡eIXR�^�Lb^4C[IXRxN.l,VXc�Ti�c��,R�TZCaLb^
Va�Jl,R�^5\ZCaLb^�L�O R)l�K4dJ\ZC[IXRxN \idJ\iTiV W c�V'£_,I�V'\ÌTiL R½µ?R�W@C·NaTULb^_C[R�^¶W	LJ£4V�N�� l�c�L~` C[£4Vh\@RSl,L+\�\ZCa�_NaV
Va�Jl4N�R�^,R�TeCgLb^�L�OETUKkV l�c�VX`bCaLb5\ZNadYWÆV ^4TZCaLb^�Vh£@Lb�,\iVXc�`~R�TZCaLb^�F

D!NmN L�OETiK�V�I�N�Rb\�\ZC[IXRxNQWÆLJ£4V�N[\!L�OQ^kLb^4NmCa^�VhR�c? �Rx`bV7lkK�VX^�LbW	VX^,R�R�c�V Lb^4Ngd	`~RxNmC[£�Ca^®TiK�V� $VhR�°bNad
^�Lb^4N·Ca^�VhR�c�c�V «�CgW	VbF�µ�L~ $VX`bVXchnhWYR�^4d$L�O�TiK�VEW	L+\iTkCa^4TUVXc�Vh\iTZCa^�« l�K4d4\ZC[IXRxN+l�K�VX^�LbW	VX^,R4n�\i5I�K�Rb\. �Rx`bV
��c�VhR�°bCg^�«�n. �Rx`bV'\�L�O³WYR?�MCaWYRxN�K�V�Ca«bK4T n:VXTjI�FgnQ�]�_^:n M��¢n.c�Vh¬b_Cac�V	R@TUc�R�^5\ZCaTeCgLb^ TULÆO�4NmN$^�Lb^4N·Ca^�VhR�ciCaTedbF
�e^)TiK4C[\�£MCac�VhI�TZCaLb^�nEWÆLbTeCa`�R�TUVh£SCa^<l,R�c�T �4d®TUKkV&µ?R�W@C·NaTULb^_C[R�^>l5VXc�TUkc��,R�TeCgLb^½TiK�VXLbc�d®L�OR��M$L:nkM$M��¢n
²³R�WfRb\�\�R R�^,£fµ�L�NaW�n�� � \.n � L��¢n4l�c�Lbl,L+\iVh£ÆTUKkV?O�L�NmNaL� $Ca^k«YW	L4£4V�N�Vh¬ ,R�TeCgLb^fO�Lbc� �R�TiV c? �Rx`bVh\ �
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o�LbTUV?TiK,R�TETiK�V$N·Ca^�VhR�c�TiVXc�WY\:Lb^�TiK�V$NgV�O�T$K5R�^,£�\ZC[£4V�W@Cac�c�Lbc�TUKkV$NmCa^kV'R�c$TiVXc�WY\±Ca^@TUKkV-!;!$P W	L4£4V�N¸F
µ�L~ $VX`bVXchn�TiK�V�TiVXc�W 4$4 9?9�9 WYR�°bVh\ < è F q

> ^�Lb^4NmCa^kV'R�c�Ca^®CaT�\ K4Ca«bK�Vh\iT?Lbc�£4VXc7£4VXciCa`�R�TeCa`bVh\Xn�R�^,£®\iLÌCaT
NmCaVh\�Cg^YTiK�V�I�N�Rb\�\$L�O f�^kLb^4NmCa^�VhR�ciNad®£MC[\il5VXc�\ZCa`bV�h� �Rx`bV W	L4£4V�N[\XFED?\�\iK�L� �^ÌCa^ � � \$�¸n4TiK�VÌ²³R�WYRb\�\�Rx´
µ�L�NaW Vh¬b,R�TZCaLb^9C[\@�4C[µ?R�W@C·NaTULb^_C[R�^�n?R�^,£ KkV ^5I�V®Rb£4W@CgTj\ÌR�^ Ca^4»,^4CgTUVSK4CaVXc�R�c�I�K4d)L�O \id+W	W	VXTiciCaVh\
R�^,£)I�Lb^,\iVXc�`~R�TZCaLb^ N�Rh ?\XFW�e^,£_V Vh£.n�TiK�V@Vh¬b,R�TZCaLb^ < è F q

> R�^,£SCaT�\��4C�µ7R�W&CmNaTiLb^4C[R�^�\iTUc�,I�Ti�c�V@ $VXc�V
 �ciCgTUTiVX^½£4L� �^fVhR�ciNmCaVXc < RxNa�,V�CaT� $CgTUK)R�^®V c�c�Lbc!Ca^®Lb^�V�L�O�TiK�V I�LMV��YI�CaVX^4Tj\

> �4d	�k,I�K5\�\iTUV�Ca^�VXchn��]\6��%
< p4F O

> �¸F +$K�V��,Rb\ZC[I$WÆV TiK�L4£�L�OQfXµ?R�W@CmNaTiLb^4C[R�^	£45RxNmCaTedEh4nMCa^4TUc�L4£4,I�Vh£��4d
�kLb°~Rb\ER�^,£��k,I�K5\�\iTUV�Ca^�VXchn
��\�6�¢n�R�^,£fVa�4TUVX^,\ZCa`bV�Nad £4VX`bV�NaLbl5Vh£®Cg^J�lM��.nd\�L�n \_�`�¸nkC[\ ,\iVh£®TiL	l�c�L4£4,I�V�^�Lb^4NmCg^�VhR�ciNad½£MC�\il,VXc�\ZCa`bV
Ca^4TiV «bc�R��_NaV¤£45RxN �4C[µ?R�W@C·NaTULb^_C[R�^ \idJ\iTiV Wf\AO�Lbc W	L+\iT$L�OATUK�V�I�N[Rb\�\ZC�I RxN$\iL�NmCaTiLb^½WÆLJ£4V�N[\XF?µ�L~ $VX`bVXchn
Ca^)I�Lb^4Tic�Rb\iT�TiL@TUK�V�¹�£4ºÙR�^,£ !ALb,\�\ZCa^kV'\�¬&W	LJ£4V�N[\XnkTUKkV PSR�«bciC c�VhI��c�\ZCaLb^®\�I�K�VXW	V?^�L� ¶NaVhRb£�\?TiL
^�Lb^4NgLJIXRxN³K_Ca«bK�VXc�Lbc�£4VXc \idMW	W	VXTiciCaVh\7R�^5£ I�Lb^,\iVXc�`~R�TeCgLb^)N[Rx 7\XFYD�^)Cg^J`bVXc�\iV@\�I R�TiTiV ciCg^�«�l�c�Lb�_NaVXW
O�Lbc < è F q

> K,Rb\��,VXVX^�lkc�Lbl,L+\iVh£.n�� � \$��%.\iVXV RxN�\iL ��\���n �_M`�¸n.R�^,£A�]\6\$�.O�Lbc R�^½Rb\�\iL4I�C�R�TUVh£g�!CaVXWYR�^k^4´
µ!CmNa�5VXc�T�l�c�Lb�4NaVXW�F�µ�L~ $VX`bVXchn.TiK�VÌO�4NmN�£4VXTjRxC·N[\�L�O�TUKkV�Ca^4`bVXc�\iV¤\�IXR�TiTUVXciCa^�«ÆNmCa^kV'R�ciC�S'R�TZCaLb^�L�O < è F q

>
c�VXWYRxCa^,\ �^,£_V `bV�NaLbl5Vh£.F<HJI�K4Cl�Qn ���$�6�¢n�£4Vh\�I�ciCa�5V'\"!��RbI�°bNak^,£ Tic�R�^,\ZO�Lbc�WYR�TZCaLb^,\ �,Rb\iVh£)Lb^>R NaL+Lbl
«bc�Lb�l R�l�lkc�L+RbI�K�TiL>TiK�V®Vh¬b,R�TZCaLb^�F +$K�V®l5VXciCaLJ£MC�I�lkc�Lb�4NaVXW O�Lbc < è F q

> K5Rb\@�,VXVX^¶Va�JTiV ^5\ZCa`bV�Nad
R�^,RxNad3SXV'£f�4df²�Lb^5\iTjR�^4TZCa^�R�^,£	PSI ¹ VhR�^�n�� � .��¢F

D?\$VXW	l�K5Rb\ZCTSXV'£&�Jd ��L+\iVX^,R�:n[�lM6^:n M$.�nd� # nd� � �¸nkTUKkV l,Rb\�\�R�«bV TiL@TUK�V O�4NmNgdY^�Lb^_NmCa^�VhR�ciNad®£MC[\i¡
l5V c�\ZCg`bV®c�V «�CgW	V	NgV'Rb£k\@TUL<TUK�V�R�lkl,VhR�c�R�^,I�VfL�O ^�VX  TedMl,Vh\@L�O \iL�Ng�TeCgLb^,\	^kLbT�l�c�Vh£MC[I�TiVh£��4d>TiK�V
I�N[Rb\�\ZC[IXRxN$ $V'R�° Nad�^kLb^4NmCa^�VhR�ciNadSTUKkV Lbc�dbF +!K�V¤\iL�N·CaTULb^5\ O�Lbc TUKkV¤¹�£4º R�^,£ !ALb,\�\ZCa^�Vh\�¬fW	L4£4V�NQR�c�V
^4C[I�V@R�^,RxNad+TZC[I	\iL�Ng�TeCgLb^,\d%.Cg^ I�Lb^4Tic�Rb\iT n5TiK�V@²³R�WYRb\�\�R�¡eµ�L�NaW WÆLJ£4V�NQRb£_W@CaT�\?^�Lb^�¡eR�^,RxNadMTeC�I� �Rx`bV'\
 $CgTUK)I�Lbc�^kV c�\�� l,VhR�°bLb^,\�� Rb\�\iL�Na�TZCaLb^,\d%5I�K,R�^k«�Ca^�«�TiK�V�\ZCa«b^fL�OQTiK�V 4 9?9 5 TiV c�W NaVhRb£�\�TUL	I�LbW	¡
l,RbI�TiLb^ \iL�Ng�TeCgLb^,\XF Y?V ^kV c�RxNAW¤_NaTeCg¡¸l5VhR�°bLb^½\iL�NakTeCaLb^5\  $VXc�V¤I�Lb^,\iTic�,I�TiV'£ Ca^j� � n�\$�¸F&�7�c V'R�ciN·CaVXc
 $Lbc�°,n ��L$��n L��6�¢n5Ca^4`bVh\iTZCa«+R�TUVh£SCg^  �K,R�T�\iV ^5\iV�TUK�Vh\iV@I�LbWÆl,RbI�TULb^,\?R�^,£�l,VhR�°bLb^,\�R�c�V� $VhR�°�\iL�Na�¡
TZCaLb^,\Xn.R�^,£fK�L�  TiK�VXd R�l�l5VhR�c Rb\�TiK�V�NmCgW@CaT�\?L�O³R�^,RxNadMTeC�I�\iL�NmCaT�R�c�d® �Rx`bV \iL�NakTeCaLb^5\XF P®Lbc�V c�VhI�VX^JT
 $Lbc�°,nN�]� # n L`�6�¢n,K5Rb\�k^,I�L~`bVXc�Vh£ÆO��c�TiK�VXc�Cg^�K,R��4CaT�R�^4Tj\�Ca^)R@`~Rb\iT W	VX^,R�«bVXciCaV�L�O³£MCl��VXc�VX^4T�\il5VhI�CaVh\
L�O�^�Lb^�¡eR�^,RxNgd+TZC[I?\iL�Na�TZCaLb^,\XnMCa^,I�Na5£MCa^�«@I�5\il,Lb^,\Xn�TZCal5Lb^,\Xn4c�R�W	l�TiLb^,\XnhWÆV'\�R�Lb^5\XnhVXTjI�FgnJRb£_W@CaTiTUVh£Ì�4d
^�Lb^4N·Ca^�VhR�ciNad®£MC[\il5V c�\ZCg`bV W	L4£4V�N[\XnM�,LbTiKfCa^4TUVX«bc�R��4NgV R�^,£Æ^�Lb^4Cg^JTiVX«bc�R��4NaVbF

+$KkV'\iV�VhR�ciNmCgV c�\iTi,£MCaVh\?K,Rx`bV�K�V�Nal5Vh£®,\?k^,£4VXc�\iTjR�^5£	TiK�V¤£JC[\iTeCg^,I�T £MCl��VXc�VX^,I�Vh\?�,VXTe $VXVX^�TiK�V
Te $L>\id4\iTUVXWY\ < è F q

> R�^,£ < è F 0
> F +$K�VSl�c�Vh\iVX^JTÌl,R�l5V cfI�Lb^4TZCa^4�Vh\@TiK�V½R�^,RxNgd+TZC[IXRxN \iTi,£4d L�O TiK�V

O



²³R�WfRb\�\�Rx´Jµ�L�NgWàVh¬b5R�TeCaLb^:n�O�LJI�,\ZCa^k« Lb^Ì $V�N·Na¡¢l,L+\iVh£4^�Vh\�\ER�^5£�\ZCa^�«b_N[R�ciCaTZCaVh\AL�O±\iL�NakTeCaLb^5\XF �kLbc TiK�V
¹�£4ºàVh¬ ,R�TeCgLb^ < è F 0

> n.RxNmN�\iL�NmCaT�R�c�df �Rh`bV�\iL�Na�TZCaLb^,\ R�c�V�c�VhRxNQR�^,RxNgd+TZC[I O��^,I�TeCgLb^,\Xn�K,Rx`bCg^�«	�^4C�¬b�V
R�^,RxNadMTeC�I?Va�JTiV ^5\ZCaLb^,\�TUL�TUKkV7I�LbW	l4NaVa��l4N�R�^�V�Va�_I�VXl�T�I�Lb�^4T�R��4Nad�WYR�^4d l5L�NaVh\XFe+!K�V$Vh¬b,R�TZCaLb^@CgTj\iV�NmO
K,Rb\ R®\iWÆL+LbTiK4Ca^�«	Va�.VhI�T�Lb^)TUKkV�Ca^4CgTeC[RxN £�R�T�R4n�R�^,£)\iL�Na�TZCaLb^,\�L�O$TUKkVY²$R�,I�K4dfl�c�Lb�4NaVXW L�O < è F 0

>
«+RxCa^)Cg^ c�VX«b4N[R�ciCaTed)£4�V@TiL®TUK�VÌVa��VhI�T�L�O$NmCa^�VhR�c�£MC�\il,VXc�\ZCaLb^�Ff�?^)TUKkV¤LbTiK�VXc�K,R�^,£±n.TUKkV&\iWÆL+LbTiK
\iL�NmCaT�R�c�d  �Rx`bV½\iL�Ng�TeCgLb^,\	TiL�TiK�V ²$R�WYRb\�\�Rx´Jµ�L�NaW Vh¬ ,R�TeCgLb^ < è F q

> K,Rx`bV�^kLb^�¡¢�^4C[¬ �V�R�^,RxNadMTeC[I
Va�JTiVX^,\ZCaLb^,\@TiL)TUKkV�I�LbWÆl4NaVa�>l4N[R�^kV® $CaTiK�I�Lb�^4T�R��4Nad WYR�^4d)��c�R�^,I�K l5L�Ca^4Tj\	R�^5£ ��c�R�^5I�K<NmCa^�Vh\XF
P®Lbc�VXL�`bVXchn5CaT�Rb£4W@CgTj\?^kLb^�¡eR�^,RxNad+TZC[I	\iL�N·CaTjR�c�d) �Rx`bV¤\iL�NakTeCaLb^5\�K,Rh` Ca^�«�\ZCa^k«b4N[R�ciCaTZCaVh\�Lb^ TiK�V@c�VhRxN
NmCa^kV	TUK5R�T l�c�Lbl,R�«+R�TiV�Ca^<TeCaWÆVvF@P®Lbc�VXL�`bVXchn,TiK�V@I�5\il,Lb^ \iL�Na�TZCaLb^,\�L�O < è F q

> K,Rx`bV���c�R�^,I�KSl,L�Cg^JT�\
\ZCa^�«b_N[R�ciCaTZCaVh\�L�O³Lbc�£4VXc?TiK�c�VXVvn± �K4C[I�K®CaWÆl4NmCaVh\ TUK,R�T�CaTj\�£_V ciCg`~R�TeCg`bV�C�\ \�¬ ,R�c�V�Ca^4TUVX«bc�R��4NgV����T?^�LbT
I���4C[I Ca^4TiVX«bc�R��4NaVbF*+!K�Vh\iV�O¸RbI�Tj\�\iTic�Lb^�«�NadfCa^5£MC[IXR�TUVÆTUK,R�T TUK�V@^�Lb^_NmCa^�VhR�c�£MC[\il5V c�\ZCgLb^½TiVXc�W 4$4�9?9�9
K,Rb\�£MCaW@Ca^_C[\iK�Vh£	TiK�V�\iW	L+LbTiK4Ca^k«�V �.VhI�T7L�O�TUKkV NmCg^�VhR�c £MC[\il5VXc�\ZCaLb^YTiVXc�WY\ 4 9�9 5 R�^,£ 4 9�9�9 F

�e^ TUK_C[\@l,R�l5VXchn� $VfVh\iTjR��_NmC[\iK�NgLJIXRxN  $V�N·Na¡¢l,L+\iVh£4^�Vh\�\ Ca^�TiK�V)H+Lb�5L�NaVX` \il5RbI�V®¥ ¦  !CaTUK R�^4d
§�¨ O � 0�O�Lbc�TUKkV O�L�NmNgL~ !Ca^�«	W	L4£4V�N� �Rh`bV?Vh¬b5R�TeCaLb^ �

4 5 7��E4 9?9 5 B���4 9 :��,4 9?9�9 : O	��4$4 9 7
���$<&464 9�9�9 : 0 4 9 4 9�9
>
D < èGF p

>

 �KkV c�V �eD��;D�ND�� R�c�V I�Lb^,\iT�R�^4Tj\Xn4R�^,£f $V T�R�°bV � ¨ C F$D!NaTUKkLb�«bK < è F p
> NaL+Lb°4\?W	Lbc�V?«bVX^�VXc�RxN¸n�TiK�V

Tic�R�^,\ZO�Lbc�WYR�TZCaLb^
4/<��D�� >�� 7�� 7 è� 4�� � 7
��� � �� � D �� ���

 $C·NmNQ\ZCaWÆl4NmCmO�d < è F p
> TiL�TUKkV�²³R�WYRb\�\�Rx´Jµ�L�NaWÙVh¬ ,R�TeCgLb^ < è F q

> Fe+!K�V?�,Rb\ZC[I�TiV'I�K�^4C[¬ �V TiL��5V?,\iVh£ÌC[\
TiL c�VX«b4N[R�ciCTSXVh£�TUK_C[\�Vh¬b,R�TZCaLb^@R�^,£�Lb��T�RxCa^�R?\iL�Na�TZCaLb^@L�O_TiK�VAVh¬b,R�TZCaLb^	Rb\.TiK�VANmCaW&CaTEL�O,\iL�Na�TZCaLb^,\�TiL
TiK�V c�VX«b4N�R�ciCTSXV'£ÆVh¬b,R�TZCaLb^,\XF;+!K4C[\$WÆV TiK�L4£@ �Rb\�£4VX`bV�NaLbl5Vh£ÆO�Lbc�TiK�V ¹ Lbc�TiV  $VX«b¡e£4VXºEciCaVh\AVh¬b5R�TeCaLb^
�4d¤\iVX`bVXc�RxN�R��TiK�Lbc�\Xn�Ca^5I�Ng,£MCa^�«W!ALb^,R�R�^5£fH+W@CaTiK�n6�l^��¢n��?,\iK,R�^kVR��\ # �¢n4P�Rb\�RxdbL+\iK4C,R�^,£	P®k°~Rb\�R4n
��M # �¢nbR�^,£ÌHJR��TER�^,£"+:VXWYR�W ����L:n���6�¢F��Z^@H+VhI�TZCaLb^ O n� $V�£4VXciCa`bV È³¿,Á�Å�À�Á�Å Vh\iTZCaWYR�TiVh\.O�LbcE\iL�NakTeCaLb^5\
TiL TiK�V?c�VX«b4N[R�ciCTSXVh£ÌV'¬ ,R�TZCaLb^�nM �K4C[I�KÌC[\A,\iVh£�Ca^fH+VhI�TZCaLb^	q�TUL�l�c�L�`bVATUK�V�NaL4IXRxN� $V�NmNa¡¢l5L+\iVh£4^�Vh\�\:O�Lbc
< è F p

> Ca^STUK�V@HMLb�,L�NaVX`�\il,RbI�V�¥S¦�O�Lbc�R�^Jdf§�¨ O � 04F��)V \iK�L�  TiK,R�T? �K�VX^�§Ì¨ O � 04n,R@^kV'I�Vh\�\�R�c�d
R�^,£�\i �YI�CaVX^4TEI�Lb^5£MCaTZCaLb^ÌO�LbcQR�«�NaLb�,RxN,\iL�Na�TZCaLb^ 4 TUL Va�MC[\iT�Ca^ÌTUK�V?\il,RbI�V³¥S¦�C�\�TUK5R�TETUKkV�� ��¡¢^�Lbc�W
L�O�CaT�\ £4VXciCa`~R�TZCa`bV 4 9 c�VXWYRxCg^,\$�5Lb�^,£4Vh£.F
�e^SH+VhI�TZCaLb^)p4n� $V�\iTU,£_d¤Va�MC[\iTUVX^,I�VÌL�O�\iL�Ng�TeCgLb^,\?TiL¤TiK�V
²³R�5I�K4d?l�c�Lb�4NaVXW1L�O < è F p

> Cg^�¥S¦�O�Lbc è"! §$# O � 04n� �K4C[I�K�Cg^,I�Na,£4Vh\�TiK�VA^�Lb^,\iW	LMLbTUK  $VhR�° l5VhR�°bLb^
\iL�Na�TZCaLb^,\XF �¢O è%! §&# O � 04n±TUK�VX^)TiK�VXc�V�C[\�\iTZCmNmN7R&NaLJIXRxN�\iL�Na�TZCaLb^)Ca^ ¥ ¦ I�Lbc�c�Vh\il,Lb^,£JCa^�«@TUL®TiK�V
²³R�5I�K4d¤£�R�T�R 4�' n4l�c�L�`bC[£4Vh£ 4(' 9$) ¥S¦�*�+�C[\�Vh\�\iVX^JTZC[RxNmNgdY�5Lb�^,£4Vh£.F,�Z^YTiK�V?N[Rb\iT?\iVhI�TZCaLb^�nk $V \iK,RxNmN
£MC[\�I�,\�\�TUK�V@I�Lb^,£MCaTZCaLb^,\��^5£4VXc7 �K4C[I�K \iL�Ng�TeCgLb^,\ L�O < è F p

> �4NaL� Ù�l®Cg^ ¥S¦�^�Lbc�W Ca^)»,^4CgTUVÌTeCaWÆVvF
�e^	TiK�V�Cac$LbciCa«�Cg^,RxN�l,R�l5V c�\Xn$� � \�n � L��¢nk²³R�WYRb\�\�R?R�^,£	µ�L�NaW «�Ca`bV�R�^	Va�Jl4N[R�^5R�TeCaLb^fL�O� �K4d�\iL�NakTeCaLb^5\
K,Rx`bCa^k«YR�^fCa^E�,VhI�TZCaLb^)l,L�Ca^4T? $CgTUK)\i �YI�CgV ^4TZNadf^�VX«+R�TeCa`bV@\ZNaLbl5V� $CmNmN$\iTUVXVXl,VX^STULYRÌ`bVXc�TZC[IXRxN³\ZNaLbl5VvF
+$KkV'\iVÆC[£4VhRb\Ì $VXc�V £_V `bV�NaLbl5Vh£ Ca^¶£4VXTjRxC·N��4d�²ALb^,\iT�R�^JTZCa^ R�^,£='A\�I�KkV c � � ��n � �:n � ��n � ^��¢Fj+!K�VXd
\iK�L� $Vh£�TiK,R�TECgTj\$\iL�NakTeCaLb^5\ 4/<,��D�� >  �KkL+\iV$Ca^4CgTeC[RxNE£�R�T�R 4�<��D C > ) ¥ © C[\AL4£�£ÌK,Rb\ 4 9 < CED-� > �5VhI�LbWÆV
Ca^4»5^4CaTiV	Ca^ »5^4CaTiVYTZCaW	V2%ETiK�Vh\iVY\iL�NakTeCaLb^5\�K5Rh`bV	R�l�l,R�c�VX^4TZNad £4VX`bV�NgLbl,Vh£ \ZCa^�«b4N[R�ciCgTeCaVh\	R�T �=B C F
�?�c�c�Vh\i4NaT�\�R�c�V�£MC��.V c�VX^4TXn,R�^,£@KkV�Ngl�\iK�Vh£YRb£�£JCaTeCgLb^,RxN�NmCg«bKJT?Lb^fTUKkV �4NgL~  klYW	VhI�K,R�^4C[\iW®F

+$KkV�O¸RbI�T TUK,R�T?TiK�V¤\iL�Ng�TeCgLb^,\?L�O$TUK�V�Cg^JTiVX«bc�R��4NaVÌV'¬ ,R�TZCaLb^ < è F p
> IXR�^½£4VX`bV�NaLbl)\ZCa^�«b4N[R�ciCgTeCaVh\

Ca^<»,^4CaTiVfTeCaWÆV@C[\�l5VXc�K,R�l,\�\i�c�l�ciC[\ZCg^�«�n� �K�VX^>I�LbW	l5R�c�V'£S !CaTUK TiK�V	O¸R�W&CmNmC[R�c@¹ Lbc�TiVX $V «b¡e£4VXºEciCgV'\
TiK�VXLbc�dvF¯�?^�V	Va�Jl_N[R�^,R�TZCaLb^�C[\ÌTiK,R�T@TUKkV ¹�£4º Vh¬b5R�TeCaLb^¯K,Rb\�Cg^4»,^4CaTiV�Nad�WYR�^4d®NgLJIXRxN I�Lb^5\iV c�`bVh£
¬b5R�^JTZCaTZCaVh\� �K4C[I�K I R�^)�5V@,\iVh£�TiL½£_V WÆLb^,\iTUc�R�TiV�TUK�V@�5Lb�^,£4Vh£4^kV'\�\�L�O�TUK�VfH+Lb�5L�NaVX`½§'¡¸^kLbc�W L�O

q



CaT�\ \iL�Ng�TeCgLb^,\�Ca^,£_V l5VX^,£4VX^4T?L�O�TeCgW	Vbn�R�^5£®TiKJ5\7R�c�V CaW	l5Lbc�T�R�^JT?¬b,R�^4TZCaTZCaVh\�TULY\iKkL~  «�NgLb�,RxNE $V�N·Na¡
l5L+\iV'£_^�Vh\�\AL�OQTiK�V Vh¬ ,R�TeCgLb^�F;+$K4,\�O¸R�chn4Lb^4NadÆTUK�c�VXV?NgLJIXRxN�I�Lb^5\iV c�`bVh£	¬ ,R�^4TeCgTeCaVh\?L�OETiK�V Vh¬b5R�TeCaLb^
< è F q

> K,Rx`bV��,VXVX^SO�Lb�^,£.F@�?^�V@\iK�L~ ?\?TiK,R�T TiK�V	¥ + ¡¢^�Lbc�W�L�O�\iL�Na�TZCaLb^,\�c�VXWYRxCg^,\?I�Lb^5\iTjR�^4TXn.C¸F VbFan� 4 ����� B I�Lb^,\iT n�R�^5£	TiK�V�LbTUK�VXc�Te $L¤R�c�V��� 4	� �ZB I�Lb^,\iT F R�^,£ �
� <&4 © : ��4 ª :A4$4 ª 9
> � � B I�Lb^,\iT F

D!NaTiK�Lb�«bK Lb�c��4NaL� �¡¢�l)c�Vh\i4NaT�\�Ca^5£MC[IXR�TUVh\ÌTiK,R�T < è F p
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