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xMWMk[k[WZk�Y[Vri_Y�XIiP§TW?k[Wn^`WMxMYut`\Tl;k�!Ke+\Tm¥t`l;k[Yni_l;xMWI�3WMY�¨�WMWMlq�3WMm[xMWM�;Y[prio^
X?WMxnVri_lRt`k[X?k¥¾+WT� a&�P�Tt`kut`\blihM rY[\Tp;xyVr¿y{T�rWMYu¨�WZWMl�k[Y[\bm[WM]�t`l�e+\bm[XIi_Yut`\bl
t`Y[WMX?kM{A�3WMYu¨�WMWMl�X?\R]&WZk�\Pe��&m[\RxZWMk[kut`l&a�\_e$t`lRe+\Tm[XIiPYut`\Tl}{$�3WMYu¨�WMWMl
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gulª�3iPm[Yut`xMpR^zi_mM{¡Y[mni_l;k[�3iPm[WMlRYhi_l;]�X?\R]�twvùi_�R^`W�t`X?�R^`WMX?WZlRYni_Yut`\Tl;kj\_e
kut`X?�R^wtwv3WZ]�i_m[xnV�t`Y[WMxZY[p&m[WMk$xM\bp�^`]I�3W��r\_¨�WMmue+pR^3];WM�Tt`xMWMk$e+\TmKY[WPiPxyVRt`l;a
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¨<t`Y[V�iM^`Y[WMm[l3iPYut`�TWMkM��p�WM¦Rp�t`m[WZX?WMlRY[kIXIiMc7�rW¼WZ�R��^wt`xyt`Y?t`l�i_lqWMl&aPtw�
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t`l&a�Y[\�i_l�WZxM\_^`\ba_t`xPiM^�lRt`xyV;W7¾+Y[V;\Tp;aTV}{�i_kj��tziPl�t`k[Y[kI];WMX?\Tl;k[Y[mni_Y[Wb{
i_l~\bm[aRiPl�t`k[X~� k�xPi_�ri_�Rtw^wt`YutzWMk�XIiMc?WM�RxMWZWM]IY[V&Whm[WM¦Rp�t`m[WZX?WMlRY[k¥\Pe«t`Y[k
k[�3WMxyt`WMkM�rl�t`xnV;WP¿y�;U-V;W¥�;VRcRkut`xPiM^KWMlR�Tt`m[\bl&X?WZlRY-];\RWMk�l;\TY�]&WMY[WZm[X�t`l&W
Y[V&Whl�t`xMW�!3Y[V;W¥lRt`xyV;WMk�e+\Tm$�;p&Y[Y[WMmLf;t`WMk¬i_l;]~i�X?\bl&§bWMcRk�t`l¼Y[V;W¥kniPX?W
�3iPm[Y-\Pe�i¤e+\bm[WMk[Yhi_m[W�Y[\TYniM^w^`c~]Rtw�}WMm[WMlRYM�¡·R\TX�WMYut`X?WMkh\Tl;W��ri_m[Y�\_e�i
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t`k-\Pe+Y[WMlI�ri_k[WM]ªl&\bY�\TlImni_Yut`\bl3iM^K�;mut`l&xnt`��^`WMkP{}�;p&YM{Re+\bm�t`l&k[YniPl&xZWT{3\bl
^`WPi_m[lRYªV&WMp;mut`k[Yut`xMk�iPxMYut`�bi_Y[WM]C�Rcd�ri_Y[Y[WMm[lCXIiPY[xyVRt`l;a>p;l;]&WMmªYut`X?W
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xnV&\P^`\TaTcb{¥�;V�tw^`\bk[\T�;VRc \PejX�t`l;]|{��;k[cRxyVRtzi_Y[m[cC\bmIWM]&p;xPiPYut`\Tl}�¥U�VRt`k
];\RWMk?l;\TY�t`X?�R^`cdY[V3iPY�\bm[]�t`lri_m[cdX?WZlRYnio^�xM\bl&xZWM�&Y[k�¨<tw^w^h�3W��MÄ`�����
���3ÂR�+�n¢¤t`l�e�iM�T\bp&m�\_e�^`\P¨�WMm�^`WM�TWy^hxM\bl&xZWM�&Y[kj^wt`§TW~l;WMp;mnio^hk[Yni_Y[Wb{«\bm
i_kjk[\TX�W¼VriM�TWIk[p;aTaTWZk[Y[WM]|{$xM\bl&xZWM�&Y[kj\_ehY[V;WI�&Vri_k[WMkj\_ehY[V;W?k[Yni_Y[W
k[�ri_xMWj\_e�i�xM\TX���^`WM�ª]&cRlri_Xjt`xPio^$k[cRk[Y[WMXª���¥m[]Rt`l3iPm[c~xM\bl&xMWZ�&Y[khi_m[W
Y[\R\jp&k[Wye�p�^¡Y[\��3WhxM\TX?�R^`WMY[Wy^`cª¨�m[\Tl;a&{Rk[\jY[V&WZcIi_m[W�^wt`§TWy^`cIY[\j�3W¥m[Wy�
vrl&WM]�i_l;]?WM�RY[WMl;]&WZ]|{Rl;\TYKm[W�Ç[WMxMY[WM]I¾��	��/1�[�	�� ���¿y��c¥\R\R]?Y[V;WM\Tmut`WZk�¨�tw^w^
l;\TYjl&WMxZWMk[kni_mutw^`cdWM�;iPxMYu^`c7k[p;�;�3\Tm[Y�e�i_Xjtw^wtzi_mIl&\bYut`\Tl;k¤^wt`§bW��w�3Wy^wt`WyeP�`{
�w]&WMkut`m[Wb� {<��WMX�\TYut`\Tl}�`{�� ^`WPi_m[lRt`l&a;� {�WMY[xT��p�i_Y[V;WMmM{�Y[V;W�l;WM¨�^`c>abWMl;WMmu�
i_Y[WZ]¼xZ\Tl;xMWM�;Y[k�¨�tw^w^¡�3W��3iPm[Yu^`c?kut`X�tw^ziPm-Y[\�Y[V;W�\_^`]?\bl&WZk�i_l;]?�ri_m[Yu^`c

]�tw�}WZm[WMlRYM{KiPk�V3iP�&�3WZl&WM]�¨�t`Y[V~xM\bl&xZWM�&Y[kh\_e$�;VRcRkut`xPio^$k[Y[pR�K�
�¥p&mK^zi_l;aTpri_abW¤e�\Tm$]&WMk[xZmut`��t`l;aIxPi_p;knio^3t`lRY[WZmni_xMYut`\bl&khl&WMWZ]&k�X�\Tm[W

k[�3WMxytwvrx�Y[WMm[X?kKe+\Tm$VRt`aTV?^`WM�TWn^«�Tt`m[Y[prio^ùXIi_xnV�t`l;W�k[Y[m[p;xMY[p&m[WZkM{RX?WMxnV��
i_lRt`k[X?k�i_l;]CYucR�3WZk~\_e��;m[\RxMWMk[k[WMkM��À�W7l;WMWM]CxZ\Tl;xMWM�;Y[k~�3\bY[V e+\bm
xM\TlRY[m[\P^Re+p&l;xMYut`\bl&k�i_l;]jio^`k[\�e+\Tm3t`lRe+\Tm[XIiPYut`\TlR���3WPi_mutzl;a�xM\blRY[m[\_^;k[p;���
k[Yni_Y[WMkM��¡+U�V&W�bKt`m[X�t`l&abV3iPX£¢>en£R�3���+�TeR�ªÂR�3¢�¤Q¥¥�nÃP�&�;m[\_ÇáWMxMY�¾�e�\R\TYu�
l&\bY[W��b¿|p;k[WMk«l;\TYut`\bl&kK^wt`§TW��wXIiPl3iPaTWMX?WZlRYM�bi_l;]j��X?WZYnio��XIi_lri_abWMX?WMlRYM�
�&m[\RxMWZk[k[WMkM{$�`i_k[cRl;xyV;m[\Tl;\Tp;k?aT\ºio^w��aTWZl&WMmniPxMYut`�bi_Y[\bm[kM� {��`i_Y[Y[WMlRYut`\bl7v&^w�
Y[WMm[kM��¨�t`Y[V�� t`lRY[WMm[m[p;�;Y~Y[V;m[WMk[V&\P^`]&kM�`{¬� t`l;kut`k[Y[WMl;xMWT�jiPl&]�� t`lRY[WMl;kut`Yuc3�
\_ejX?\bYut`�TiPY[\Tm[kM{<i_l;]"VRt`WMmni_m[xnV�t`WZk�\_e�xZ\TlRY[m[\_^¬]�t`k[�r\Tkut`Yut`\Rl;k�xM\Tm[m[Wy�
k[�3\Tl;]�t`l;a�m[\Tp;aTVR^`c7Y[\I�3WMm[k[\bl3iM^wt`YucT{�i_Y[Yut`Y[p;]&WMkM{¡X?\R\R];kM{KiPl&]q�w�3WMmu�
Y[p&m[�ri_l;xMWMkM�`{RX?WMlRYut`\bl&WZ]�i_�r\_�bWT{RY[V;\Tp;aTV?\bp&m$xM\bl&xMWZ�&Y[k�iPm[W�l;\TY$cTWMY
k[p��Ixnt`WMlRYu^`c7abWMl;WMmnio^+{}�;m[WMxyt`k[WT{r\Tm�xM\bX?�&m[WZV&WMl;kut`�TWb¾������u{���\��+¿y�
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b�t`\_^`\ba_t`k[Y[k¥\Pe+Y[WMl?xZ\TX?�ri_m[W¬i_l;]¼xZ\TlRY[mni_k[Y�m[Wy^zi_Y[WM]I�R^zi_lRY�\bm�iPl�t`X�io^
k[Y[m[p&xMY[p;m[WMk�i_l;]?Y[V;Wyt`m�e�p&l;xMYut`\Tl;kM�NZ�\TX��3iPmni_Yut`�TW�k[Y[p;]�t`WZk�i_m[W�WZk[k[WMl��
Yutzio^�e+\bmji¼];WMWM��p&l;];WMm[k[Yni_l;]�t`l;a2!$¨�W?l;WMWM]�Y[\~WM�R�R^`\Tm[WªY[V&W�k[Y[m[p&xy�
Y[p&m[Wh\_eK];WMkut`abl~k[�ri_xMWT{riPl&]ªl&\bY�kut`X?�R^`c�^`\R\b§?e+\Tm�\bl&W¬i_m[xnV�t`Y[WZxMY[p&m[W
¾+\Tm$YucR�3Wh\_e¡iPm[xyVRt`Y[WMxMY[p;m[WP¿�Y[\��wWM�R�R^ziot`l¼t`lRY[Wn^w^wt`aTWPl&xZWT� �ùµ&pR^w^`c¼p;l;]&WMmu�
k[Yni_l;]�t`l;a?iPl?iPm[xyVRt`Y[WMxMY[p;m[W�t`l&xn^`p&];WMk�§Rl;\P¨<t`l;ajY[V&WKe+p;l&xMYut`\bl3iM^}m[\_^`WZk
i_l;]~xPiPp&kniM^«^wt`l;§Rk¥\_e¡XIiMÇ[\bm-xZ\TX?�3\bl&WZlRY[k¥iPl&]ªV&\P¨CY[V;WMcIm[Wy^zi_Y[WhY[\
k[�3WMxytwvrxdm[WM¦Rp�t`m[WZX?WMlRY[kM�hU-VRt`k�X?WPiPl&k�§Rl;\P¨�t`l&a�¨-Vri_Yª]�tw�ùWMm[WMl;xMW
Y[V&WI�;m[WMk[WMl;xMWI\Tmji_�;k[WMl;xMW~\Pe�Y[V;\Tk[W?xM\bX?�3\bl&WMlRY[k�\Tm¥^wt`l;§Rk?¨�\TpR^`]
XIi_§bW-Y[\hxPi_�ri_�Rtw^wt`Yut`WMk�\_eùY[V&W�Y[\bYnio^rk[cRk[Y[WMX~�º·�p;xnV?xM\TX��3iPmni_Yut`�TW�WM�T�
��^`\bmni_Yut`\Tl;k?xM\bp�^`]q�&m[\R];p&xZW?�3\TY[Vqi¼VRt`WMmniPm[xyVRt`xPio^<xy^zi_k[kutwvrxPi_Yut`\bl"\Pe
�u�n�_�;�����_�j�P�3�3 M�P�� $¾+l�t`xnV&WZkn¿�i_l;]Ii¥k[WM�ri_mniPY[W¥Yni_�R\bl&\bX�c�\_e$¢R�M Z�w£R�& y{
¨<t`Y[VqXIi_�;��t`l;aTkI�3WZYu¨�WMWZl�Y[V&W�Yu¨�\;��¾+fhkjio^`m[WPiP]&c�WZ�R��^ziMt`l&WM]}{�Y[V;W
XIi_�;��t`l;aTkjiPm[W�l&\bY¥\bl&Wy��Y[\P�u\bl&Wb�w¿
fdaTWMl;WMmut`x�]&WZkut`aTlIiPxMxM\TX�X?\R]3iPY[WMk�i-¨�t`]&W��TiPmut`WMYucj\_e;t`l;]�t`�Tt`];p}io^

]�tw�}WZm[WMl&xZWMk�m[WMk[pR^`Yut`l&a�e+m[\bX¹ku^wt`aTVRYu^`c?]Rtw�}WMm[WZlRY�� t`l�t`YutziM^¡�3iPmni_X?WMY[WZm[kM�
\Tm«e+m[\bX¹WMlR�Tt`m[\Tl;X?WMlRYniM^¡]�tw�}WZm[WMl&xZWMkM�Rf"�ri_m[Yut`xZp�^ziPm�k[Wy^we���X?\R]Rtwe+cTt`l;a
i_m[xnV�t`Y[WMxZY[p&m[W�e+\Tm�t`lRe�i_lRY[kIXIiMc��3WZm[X�t`YIWMl&\bm[X?\Tp;ku^`c"¨�t`];W��bi_mutzio�
Yut`\Tl¼t`lIk[p;�&k[WZ¦Rp&WMlRY�]&WM�bWy^`\T�;X?WMlRYM{r¨�V�tw^`W¥t`X?�r\Tkut`l;a?k[\TX?WhaTWMl;WMmniM^
^wt`X�t`Y[kM��guX��&m[\P�TWZ]Cp&l;]&WZm[k[Yni_l;]�t`l;a \blCY[V�t`k��r\_t`lRY�k[V;\TpR^`]¹k[WMY[Yu^`W
l3iPY[p&m[Wy��lRp;m[Y[p&m[Wh]&WZ�3iPY[WMkM�TÀ�W�l&WZWM]�Y[\hk[Y[p&];cj�3\TY[V�t`l;]Rt`�Tt`]&pri_^¡]�twe��
e+WMm[WMl;xMWMkjiPl&]�iM^`k[\~]Rtw�}WMm[WMl;xMWMk�i_xMm[\bk[k¥^zi_m[abWMm�]&WZkut`aTl�xy^zi_k[k[WMkM{¡WT� a&�
VRp&XIiPld�3Wyt`l;aTk'hM �xyVRt`X?�ri_lN¨MWMWMkM{$�;mut`XIi_Y[WZkihM h\TY[V;WMm?XIiPX?XIiM^`kM�
Z<\bX?�ri_mut`l;a7xy^`\bk[W?l;Wyt`aTVR�3\bp&m[k?t`l�]&WZkut`aTldk[�3iPxMW?V;Wy^`�;k?p&k�p;l;]&WMmu�
k[Yni_l;]~Y[V;W-e+WPiPY[p&m[WZk�t`lI¨-VRt`xnV~Y[V;WMc?]Rtw�}WMmM��$}\R\T§Tt`l;a�e+p;m[Y[V&WZm�iovrWy^`]
m[WM�TWPiM^`k�Y[V&W�kut`aTlRtwvrxPi_l;xMW�\_e¡];WMkut`aTlIe+WPiPY[p&m[WMk$k[Vri_m[WM]I\TlR^`c?�Rcjxy^`\Tk[W
l&Wyt`abVR�3\Tp;m[kM���<� a&�}¨�W�xPiPl7�rWMY[Y[WMm�p;l&];WMm[k[Yni_l;]dY[V&W�m[\_^`W?\Pehi_m[xnV�tw�
Y[WMxMY[p;mnio^KxnVri_mni_xZY[WMmut`k[Yut`xMk�Y[Vri_Y¥¨�W¥k[Vri_m[W�¨�t`Y[V�xyVRt`X?�ri_lN¨MWMWMk¥twe$¨�W
io^`k[\Ik[Y[p&];c~\bm[aRiPl�t`k[X?k�Y[Vri_Y�^ziPxy§ªY[V&WMXª�
c¥\R\R]�^zi_l;aTpri_aTWZk�e�\Tmjk[�3WMxytwe+cTt`l;a�m[WM¦RpRt`m[WMX?WZlRY[kM{�];WMkut`abl&kM{<i_l;]

m[Wy^zi_Yut`\bl&k[VRt��;k��3WZYu¨�WMWZl�Y[V&WMXª{M¨�tw^w^;aTWMl;WMmniPY[W�Yni_�R\bl&\bX�t`WMkK\_erlRt`xyV;WMk
i_l;]di_m[xnV�t`Y[WZxMY[p&m[WªYucR�3WZkM{«t`l&xn^`p&]Rt`l&adXIiPlRc7]Rt`k[xM\blRYut`lRp�t`YutzWMkM{�k[p;xnV
i_k�]�tw�ùWMm[WMl;xMWMk-t`l�!;lRp&Xj�3WMm[khiPl&]ªYucR�3WMk�\_eKxZ\TX?�3\bl&WZlRY[k�43lRp;X��3WZm[k
\_e$^`WM�TWy^`kj\_e<�Tt`m[Y[p3iM^�XIiPxyVRt`l;WMk¤t`l�Y[V;W¤t`X?�R^`WMX?WZlRYni_Yut`\Tl[4�§Tt`l;];k�\Pe
xM\Tp;��^wt`l;ad�3WMY�¨�WMWMl�^`\P¨ ^`WM�TWn^hi_l;]dV�t`abV>^`WM�bWy^h�Tt`m[Y[p3iM^¥X�i_xnV�t`l;WMk�4
¨-V;WMY[V;WMm�Y[V;W¥XIiPl3iPaTWMX�WMlRY�k[Y[m[p;xMY[p&m[W�t`k�m[\Tp;aTVR^`cIV�t`WZmni_m[xnV�t`xPiM^+{}\Tm
i_lri_m[xnV�t`xT{$\bm?�w�T\bYut`l&a;� ���ri_k[WM]�i_k�t`l�k[\TX?WIl;WMp;mnio^hX?\R];Wy^`k�4K¨�V�t`xnV
§Tt`l&];k?\_e$t`lRe+\Tm[XIiPYut`\Tldk[Y[\Tm[W�i_m[W�io�biMtw^zi_�R^`W�4$¨�VRt`xyV�e+\Tm[X�k�\_e�m[WM���
m[WMk[WMlRYni_Yut`\bl�iPl&]ªm[WM�;m[WMk[WMlRYni_Yut`\bl���XIiPl�tz�;p�^�i_Yutzl&a�X�WMxyVri_lRt`k[X?k¬i_m[W
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f¥g�l;WMWM];kji?V�t`abV¸^`WM�bWy^��Tt`kut`\Tl�\PeKt`Y[k�aT\RiM^`kji_l;]7X�WMY[V&\R];kM�}g�\_�}WZm
WM�R�R^`\TmniPYut`\TlI\_e}];WMkut`abl�k[�ri_xMW<i_l;]¤t`Y[kKm[Wy^ziPYut`\Tl;k[V�t`�rk�Y[\�l�t`xnV&W�k[�ri_xMW
i_khk[p&xnV�ij�Tt`kut`\Tl}�
U�V;W?]&WZkut`aTlR�u�ri_k[WZ]>k[Y[p;];c�\_ehiPm[xyVRt`Y[WMxMY[p;m[WMk�e+\Tm¥t`lRY[Wy^w^wt`abWMlRY~¾+\bm

l;WPi_mu^`cT�+t`lRY[Wy^w^`t�abWMlRYn¿�iPaTWMlRY[k}t`k«t`X?�3\Tm[YniPlRYKl&\bY«\bl�^`c¥e+\bm«WMl;a_t`l;WMWMmut`l;a
�;p&m[�3\bk[WMk��;p&Y¬io^`k[\?e+\Tm��;mut`l&aPt`l&a�Y[\baTWMY[V;WMm�VRt`Y[V&WMm[Y[\Ie+mni_abX?WMlRYniPm[c
k[Y[p;]�t`WMkª\_e¬X�t`l&]dt`l"�bi_mut`\bp&kª]�t`k[xnt`��^wt`l3WZkM{�e+\Tm?�;m[\P�Tt`]�t`l;aCi��ri_kut`k
e+\bm~iPlCiP]&WM¦Rpri_Y[W�k[WMYI\_e¬]&WZk[xMmut`�&Yut`�bW�xM\bl&xMWZ�&Y[kM{hiPl&]�WM�TWMlRY[prio^w^`c
e+\bm¥XIiP§Tt`l&a~t`Yh�3\Tk[kut`�R^`WIY[\¼p;l;]&WMm[k[YniPl&]qV&\P¨¹�bi_mut`\bp&kjVRp;XIi_l�xPio�
�ri_�Rtw^wt`Yut�WMkhxPi_lIab\�¨�m[\Tl;aji_l;]I¨�V�t`xnVIm[WMX?WM]Rt`WMkhi_m[W�X?\bk[Y�^wt`§TWy^`cªY[\
¨�\bm[§3�
U�V;WMm[W¼t`kIl;\�\Tl;W��wmut`aTVRYM��¨�iMc�Y[\7];\�Y[V&W�m[WMk[Woi_m[xnV|�$guYjt`k�^`WZk[k

^wt`§TWn^`c7Y[\�^`Woi_]~t`lRY[\I��^wt`l;]R�[iM^w^�WZcRk¤twe$�3WZ\T�R^`W?p&kut`l;a~�r\TY[Y[\TX�p;��i_l;]
Y[\T�ª]&\P¨�l�iP�&�;m[\RiPxyV;WMkhxM\TX?Xjp;l�t`xPiPY[W?iPl&]ªxM\R\T�rWMmni_Y[WT{3t`l;k[Y[WPiP]�\_e
WPiPxyVªxy^ziot`X�t`l;a~Y[\�VriM�TW�Y[V;W¥\bl�^`cIxM\bm[m[WMxMY�X?WMY[V;\R]&\P^`\TabcT��b�t`\P^`\TabcT�
�ri_k[WM]qi_l;]7WZl&aPt`l&WMWZmut`l&aP�u�ri_k[WZ]"k[Y[p;]�t`WMk�xoi_l�io^`k[\It`l�e�\Tm[X)\bl&W�i_lR�
\TY[V;WMmM�;��tw�}WMm[WMlRY��&p;Y�xZ\TX?�R^`WMX?WMlRYniPm[c?WM�R�R^`\TmniPYut`\Tl;k¥k[V;\TpR^`]¼WZ�TWMlR�
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