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D$EGFHD$EGIKJML2NPOQI�RGFHS�T�RVU�W L$T�JMT$S�X�JMYGI?L$E[Z�L$S\D�I?L$Y>]�FHL$^_FHS�E+U2S_R`DQFaRGI?E>U�W L$Tcb�FHT�Y`EGdH^_IeYGFHY;JM^8R`L$E>^_I�R
U$f?D$^gJHb�I?X[I?T*YGRhU$I6^gJib
JMX[f?E;J 1�j FHL�RkJM^�^_FHT�Rl]�FHS�EkU�JMT�Rl^_I6b;mnJMD$S�Y`EGI+R`L$S�]HJMT*Ykb�FHX+X[I?T�YkL$Y`S�^�S_RGI?El^_I
D$E`S�T�b?S�DQIiU$I[EGI�U$FHT�U�JMT�b�Ipo&^_I+qrJMS�Y6Z*L�I[b�I?E`Y;JMS�T�RVU$I?saEGf�R6U$I�^�S�O�I?E`YGftT�I�R;FHS_I?T�Y>DnJHRuL$Y`S�^�S_RGf�R>U�JMT�R
^gJ�Y;vHbGm�IVU$I6D�FaRGS�Y`S_FHT$T�I?X[I?T�YCwxDQFHL$EyU2S_R`DQFaRGI?ElU�W L$Tzb�FHT*Y`EGdH^_IVD$^�L�RysaE;JMT�U{R`L$Ey^gJtb
JMX[f?E;JtI?YyX[FM|
U$f?^�S_R;I?ExU$I�R}D$EGFHO$^_~?X[I�RyR`L$E`]�I?TnJMT*Y}q�EGf�Z�L�I?X+X[I?T*YyU�JMT�Rxb�IuU$FHX�JMS�T�I 10� I�RxJMD$D$^�S_b
JMY`S_FHT�RkJHb?Y`L�I?^�^_I�R
T�f�b�I�R;R`S�YGI?T�YVU$IVqrJMS�EGI�RGI+U$f?D$^gJHb�I?EVb�I�Rhb
JMX[f?E;JHR>U�JMT�RhU$I�R>I?T�](S�EGFHT$T�I?X[I?T�YGRVI?T�b�FHXhO$EGf�R���DnJME�q�FHS_R
J
]�I�b6U$I�Rxb�FHT�Y`E;JMS�T*YGI�RkU$IhR`Y#�*^_I�R 1n� W�FHO2��I?YyU$Iu^gJ[D$EGF*b;mnJMS�T�I6RGI�b?Y`S_FHTzI�R`Y}^rW L$Y`S�^�S_R;JMY`S_FHT�U2L�D$E`S�T�b?S�DQI
U$I6EGI�U$FHT�U�JMT�b�Ia�QZ�L$S D�I?E`X[I?YlU�W4JMD$D$EGFMq�FHT�U2S�Ey^gJtR`DQf�b?SB�nb
JMY`S_FHTzU2L�b�FHX+DQFHE`YGI?X[I?T�YkU$Ih^gJ�b
JMX[f?E;J 1� T�I���I?Y
��^rW L$Y`S�^�S_RCJMY`S_FHT�U$I�RtU$I?saEGf�ReU$I{^�S�O�I?E`YGf{T�FHT�L$Y`S�^�S_RGf�R�DnJMEe^gJ)Y;vHbGm�I�U$I�DQFaR`S�Y`S_FHT$T�I?X[I?T*Y
DQI?L$Y}RGI?E`](S�E}�>EGf
JM^�S_RGI?E}U$I�R � � �M� �����
������������&	��*� o�b�I?Y`YGIyq�FHS_R�|�b?S�DnJHR\q�FHEGb�f?X[I?T*Y�I�N2D$E`S�X[f�I�R}U�JMT�R
^rW S�X�JMs�I�w��nEGf
JM^�S_RGf�I�Rx�Vb�FHT�U2S�Y`S_FHTzZ�L�Il^_I�R}Y;vHbGm�I�R�U$IuD�FaR`S�Y`S_FHT$T�I?X[I?T*YxRGFHS_I?T*Y}EGf
JM^�S_RGf�I�R 1

� � 5 �2�x�n�Q�k�6�>�����G�}���6�����}�x�n�����G�x�0�¡ ¢�>�}�> �£�¤r�� n n����¥k�G n 0��¦§�¡�x��¥k�G 0�6�¡£
¨ JMT�R>b�I?Y`YGI[DnJME`Y`S_Ia� T�FHL�R6JM^�^_FHT�R6]�FHS�E6b�FHX+X[I?T*Y6S�^\I�R`YuDQFaRGR`S�O$^_ItU�W�I�N(D$^_FHS�YGI?E6^_I[D$E`S�T�b?S�DQI�U$I

EGI�U$FHT�U�JMT�b�I[JMLzT$S�]�I
JMLpU$I>^gJ[^_FHS�U$IVb�FHX+X�JMT�U$Ia��I?YlT�FHL�Rlf?Y`L�U2S_I?EGFHT�RkRGFHT{q�FHT�b?Y`S_FHT$T�I?X[I?T*YhR`L$E
L$T{b
JHR8D$EGf�b?S_R�©$^gJ>DQFHL$EGR`L$S�YGIuU�W L$T�FHO2�`I?Y�U�JMT�R8L$T�IhRGb�~?T�I 1ª S�^gJ>Y;vHb;m�IkU$Iy]*S_R`S_FHTKR`DQf�b?SB�nf�IyT�Ilb�FHT�Y`E;JMS�T�Y�DnJHR.^_I�R8R`SBNtU$I?saEGf�R8U$Il^�S�OQI?E`YGfyU$Iy^gJ>b
JMX[f?E;J2�2^gJ
EGI�U$FHT�U�JMT�b�IiU2S_R`DQFHT$S�O$^_I+DQI?L$Yh«?Y`EGI[I�N2D$^_FHS�YGf�I[DQFHL$E6JHb�b�FHX+D$^�S�EhL$T�I+Y;vHb;m�I�RGI�b�FHT�U�JMS�EGI 1 ¨ JMT�Rhb�I
b
JHR � I�R`Y¬U$f���T$S_I}DnJME � �®°¯.±� I?Y²T�FHL�R¬FHO$YGI?T�FHT�R\JM^_FHEGR²^gJlq�FHT�b?Y`S_FHTtU$I8Y;vHb;m�IxRGL$S�]HJMT*YGIh³ ª JMXV|
R;FHT�´2µ�¶�©

· �¸ ± · ���º¹�»�¼ �) ± ¾½ · � o /21 µ / w
FH¿u©

5  ± I?Y » ¼ �z ±  RGFHT�Y8U$I?L2NeFHD�f?E;JMYGI?L$EGR}U$IyD$EGFM�`I�b?Y`S_FHT�Z*L$S�s�JME;JMT*Y`S_RGRGI?T*Y�Z�L�Iy^_IyX[FHL2|
]�I?X[I?T�Y8U$Ix^gJ>b
JMX[f?E;J6U2ÀK�h^gJuY;vHb;m�IkRGI�b�FHT�U�JMS�EGIlI�R`Y\b�FHX+DnJMY`S�O$^_IuJ
]�I�by^gJuEGf?saL$^gJMY`S_FHTÁU$IyÂ
]�I?EGR²ÂhÃ 1  I�R`Y\U$f���T$S_Ixb�FHX+X[IxL$T�I}X�JMY`E`S_b�IyU$IxE;JMT$shD$^_I?S�TiYGI?^�^_I�Z*L�I�ÄkI?E  Å ÄkI?E ¯¬Æ 1� TÁE;JMS_R;FHTÁU2L�bGm�FHSBNÁU$I  � »�¼lÇ) ±  JMD$DnJME`Y`S_I?T�YyY`m�f�FHE`S_Z*L�I?X[I?T�YkJMLKT�F
��JML{ÄkI?E ¯¬È �
b�IiZ�L$S\S�X+D$^�S_Z�L�IeZ*L�Ii^gJÁEGf
JM^�S_R;JMY`S_FHTÉU$It^gJ{Y;vHbGm�IKRGI�b�FHT�U�JMS�EGIiT�W4JML$E;J�JML�b?L$TÉI���I?Y>R`L$E>^gJ
Y;vHbGm�IuD$E`S�X�JMS�EGIto ¯ È ¹�» ¼ ÇP ± ¾½ ·2ÊhË�Ì w 1
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5 · Ê I�R`Y+L$T�IeY;vHb;m�I�RGI�b�FHT�U�JMS�EGIÁZ*L$S8DQI?L$Y[R
W�I�N(D$E`S�X[I?E
��DnJME�I�N2I?X+D$^_Ia�²b�FHX+X[IK^_IesaE;JHU2S_I?T�Y
U�W L$T�I8q�FHT�b?Y`S_FHT�%#&¬�yX+S�T$S�X+S_R;I?Eyo · Ê Ë(' % &'#) w 1+* I?Y`YGI8q�FHT�b?Y`S_FHT�U$I�b�FHÀ$Y²I�R`Y�U$FHT�b8X+S�T$S�X+S_RGf�IR;FHL�R8^gJVb�FHT�Y`E;JMS�T*YGI6Z*L�I ·-, R;FHS�Y8EGf
JM^�S_RGf�I 1

� J+^_FHS�U$Iub�FHX+X�JMT�U$IhI�R`Y8X�JMS�T*YGI?TnJMT�YlU$FHT$T�f�IkDnJMEh³ � RGD$SgJML{´ / � * mnJML$X[I?Y`YGI>´�.�¶�©
/10 Ë Ç32 · Ç®¹�» ¼ Ç) ± ¾½ ' · Ê'�4 o /21 µ65�w

� W L$Y`S�^�S_RCJMY`S_FHTzU$I6b�I?Y`YGIhY;vHb;m�IhRGI�b�FHT�U�JMS�EGI6D�I?E`X[I?YyU$IuEGf�RGFHL�U2EGI>U$I�R}D$EGFHO$^_~?X[I�RyT�FHT2|rY`E`S�](SgJML2N
U�JMT�Re^_IzU$FHX�JMS�T�IpU2L�b�FHT*Y`EGdH^_I)U$Iz^gJPb
JMX[f?E;J 18� I{DnJME;JMsaE;JMD$m�IPR`L$S�]HJMT*YeX[FHT�Y`EGI�L$TºI�N2I?X+D$^_I
U�W L$Y`S�^�S_R;JMY`S_FHT�U2S�EGI�b?YGIxU2L+D$E`S�T�b?S�D�I�U$I.EGI�U$FHT�U�JMT�b�I�R`L$E¡L$T�I�N$I?X+D$^_I}U$f �G�lf?]�F*Z*L�f8U�JMT�R�^_I.D$EGI?X+S_I?E
bGmnJMD$S�Y`EGI¡©\^gJPD�FHL$EGRGL$S�YGI�U�W L$T�FHO2��I?YeU�JMT�R�L$T�IzRGb�~?T�I 1\� W S�T�YGf?EG«?YÁJHRGR;F*b?S_fz�)^rW L$Y`S�^�S_R;JMY`S_FHT�U$I{^gJ
EGI�U$FHT�U�JMT�b�IhR;I?E;JVI?T�R`L$S�YGIkX�JMsaT$SB�nf�IhU�JMT�R}^_IkEGI�R`YGIkU$Iub�Ikb;mnJMD$S�Y`EGI 1

7x������e �e���$�98;:�����	M�����g�
�i¬"���� �-<�=?���6������>� � �e�
�
>*� ��? � I�D$EGFHO$^_~?X[IlI�R`Y\S_U$I?T�Y`S_Z*L�IkJML
D$EGFHO$^_~?X[IVf?]�F*Z*L�fhU�JMT�Rx^gJ�DnJME`Y`S_I /214/21 @�1 5 1Q� J�Y;vHbGm�I>b�FHT�R`S_R`Y;JMT*Yk��RGIkq�F(b
JM^�S_RGI?ExR`L$EyL$T{FHO2�`I?YyT�I
T�f�b�I�RGR`S�YGIVI?Tzs�f?T�f?E;JM^�Z�L�I>U$I?L2NzU$I?saEGf�RkU$I6^�S�OQI?E`YGfeo�A @CB I?Y <EDGFB< I?T)JMT$sa^gJMS_RCw��QU$f�R`S�saTnJMT*YkEGI�R`DQI�b�|
Y`S�]�I?X[I?T�Yh^_I�RlEGFHY;JMY`S_FHT�RhU$IV^gJib
JMX[f?E;JÁJML$YGFHL$EuU$IV^rW4J�N$IV]�I?E`Y`S_b
JM^²JMS�T�R`S�Z�L�I>^rW4J�N$IVm�FHE`SIH
FHT�Y;JM^\U2L
EGI?DQ~?EGIuU$Iu^gJ+b
JMX[f?E;J 1J* I�R�U$I?saEGf�RxU$Ik^�S�O�I?E`YGfhT�W�FHT�YlJML�b?L$T�IuS�T�K�L�I?T�b�I>R`L$E}^gJ+U2S_R`Y;JMT�b�I6�+^rW�FHO2�`I?Y
U�W S�T�YGf?EG«?Y 1-* I?^�^_I�|�b?S�U$FHS�Y.DQFHL$]�FHS�E.«?Y`EGIxX�JMS�T�YGI?T*L�Ih�hL$T�Ix]aJM^_I?L$E.b�FHT�R`Y;JMT�YGIkFHLiO$S_I?TKI?T�b�FHEGIxDnJME;J�|
X[f?Y`E;JMO$^_IVo�b�I}b
JHR¬U$I8��saL$EGIxf?Y;JMT*Y²^_I�b
JHR²^_I}D$^�L�R²S�T�YGf?EGI�RGR;JMT*Y
�*I?TiI��QI?Y²q�JMS�EGI�RGI}U$f?D$^gJHb�I?E\L$TtFHO2�`I?Y
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DnJME�EGI�b;m�I?EGbGm�I�U2S_b;m�FHYGFHX+S_Z�L�I¡©(FHT[YGI�R`YGI.^_I�R�S�T�YGI?EGRGI�b?Y`S_FHT�R.J�]�I�bxU$I�R¡]�FH^�L$X[I�R�s�f?T�f?EGf�R\J�]�I�b}L$T��+Y
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kCgoic��f.kCf.n(lNw�gozclNf.n�iew;t�q$f$w�q$gon�l`m�d:ujn�lNf$w§bxf.ic��f.n�l§wNf.m`�]ujm���mN�$w�goie��mNf��cf$w�bcmNgozcs{«.kCf$w�negon©l`m`u °
�]u�d:i�~}�ed:newhs{f�q0do��mNfD�cfDs���d:ncujk}d:l`u{gon���� icnef�q0d:kC�.m�d>�]ujm`l`ief.sjs{fy� ��m"!oq$f��5s�� icl`ujsju{w�d:l`u{gon§��i}bcm`ujneq.ujbxf
�cf�mNf$�cgone�ed:neq$fy|cs�d &6q � � 2�a02 � Y % X ¡e13':2 'Rp�icuxmNf K6«.lNf�s{f$wrq$gon(l`m�d:ujn�lNf$wDwNicm�s{f�w`��w`lN«.kCf * n���d�d:ieq.icn
f8��f.l>w`icm5s�d�l"!oq�vef��(u{wNief.sjs{f '3l"!oqNvefCp(icuh�cgoujl D(' A � � � �ED " u ' u B � �.l`mNfCdowNw`icmN�$f * t�ujs�n�� ��d§�cgoneqªb6dow�cf}q$gok�bcmNgok�u{w�f.n�l`mNfCs{f$w5l"!oqNvef$w��(u{w`ief.sjs{f$w�f.l�wNf$q$gone�ed:ujmNf$w0� B goicm>kCgon(l`mNf.m�s�d��yd:sju{��ujlN�C�cf�negol`mNf
d:bcbcmNg]qNvefy|6negoiewDd$��gonew�bcmNgob"gywN�5f.lDujk�bcs{�.kCf.n�lN�>icn�tym�d:ne��negok�zcmNf>�cf�bcmNgozcs{«.kCf$w���u �x�.mNf.n(lNw�d:s °
s�d:n(lD�cf5l"!oq�vef$wDw`ujk�bcs{f$w�q$gok�kCf�s�d¨b"goicmNwNicujlNf>��� icn�goz��f.l��ª�cf$wrl"!oqNvef$wDbcsjiewDq$gok�bcs{f8~cf$w�q$gok�kCf
s����.�]ujlNf.kCf.n�lr����g]q$q.icsjl�d:l`u{gonew®goi�����gozew`l�doq.s{f$w�goi�f.neq$gomNfDs{f�bxgyw`ujl`u{goncnef.kCf.n�l®b6d:m�m�d:bcb"gom`lr��s�d���doq$f
�$q.s�d:ujmN�$fD��� icn}goz��f.l '�d-±en�����dowNw`icmNf.m�icnefrzxgoncnef8.9bcvegolNg 0 * ��¬\d�tym�d:ne�cf K6f8~]ujzcujsjujlN���cf$w�q$gok�k}d:ne�cf$w
p(ief�s���gon�b"f.icl�f.n���g���f.mr�>s�d>q0d:kC�.m�d�|�d:ujnew`u�p(ief�s{f$w�do�ed:bcl�d:l`u{gonew®b"gyw�w`ujzcs{f$wh�]u{w°+�-°��]u{w��cfDw�gon�f.n��]u °
mNgoncnef.kCf.n(l0|e��gon�l��cf5q$f.l`lNf5lNf$qNvcncu{p(ief>icn�goicl`ujs\bcicu{wNw�d:n�lDb"goicm��cf$wDd:bcbcsju{q0d:l`u{gonew�g%+�ujs�n�� ��d¨b6dow
bcs�doq$f�bxgoicmricn�d:ncujk}d:lNf.icm0��	�goiew®��f.m`mNgonew�q$gok�kCf.n�lD�ed:new®s�dª�cf.i�~�u{«.kCf�b6d:m`l`u{f5�cf�q$f5�cg(q.ickCf.n(l
negoiew�bxgoic��gonew�ujn(lN�.tymNf.m¨q$f.l`lNf}lNf$qNvcncu{p(ief�����d:ncujk}d:l`u{gon �ed:new�icn w`��w`lN«.kCfC�cf�q.ujne�.k}d:lNgotym�d:bcvcu{f
�]ujm`l`ief.sjs{fy�

¬�f$w�mN�$w`icsjl�d:lNw�gozclNf.n�iew��yd:sju{�cf.n�l�s�� ujn�lN�.m��.l�dow�wNg(q.u{�ª�}s�� icl`ujsju{w�d:l`u{gonT�cf�q$f.l`lNf¨lNf$qNvcncu{p(ief�����d:ncu °
k}d:l`u{gon}mN�8�R�.mNf.neq$�$fr�]u{w`u{gon�bxgoicm�icnefrf.n�l`ujlN��wNujk�bcs{frq$gok�kCfrs�d�q0d:kC�.m�d�� I d:u{w�ujscf$w`l�b"gyw�w`ujzcs{f�d:iewNw`u
�cf�q$gon�l`m$#os{f.mC�cf$w¨w`��w`lN«.kCf$w�bcsjiew¨q$gok�bcs{f8~cf$w '�d$��f$q�bcsjiewª�cf��cf.tymN�$wª�cf�sjujz"f.m`lN� * d:il`m�d$��f.mNw���i
k��.kCf�bcm`ujneq.ujbxfy� � d:new>s{f�qNv6d:bcujl`mNf�w`icuj�od:n(l0|\negoiew¨d:sjs{gonew��.l`ie��u{f.mªq$gok�kCf.n�l0|Kb6d:m�m�d:bcbxgom`l¨d:i�~
lNf$q�vcncu{p�ief$w}�c�H�`��f8~]u{wNl�d:n�lNf$w0|Zs�� icl`ujsju{w�d:l`u{gon¯�cf�negol`mNf�lNf$qNvcncu{p(ief�����d:ncujk}d:l`u{gon mN�8�R�.mNf.neq$�$f§�]u{w`u{gon
bxf.m`kCf.l��cf�q$gon�l`m$#os{f.m��cf>k}d:ncu{«.mNf�f �}q0doq$f>s�dCq.ujne�.k}d:l`u{p�ief¨dowNwNg]q.u{�$f��ªs���d:l`lNf.n�l`u{gonB�]u{w`ief.sjs{f>��� icn
v(ick}d:neg
	��cf��cf5wN�(n(l`ve«$wNfy�
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¬h��d:ncujk}d:l`u{gon ��� v(ick}d:neg
	��cf wNf�l`mNgoic��f d:iWq0d:m`mNf8�RgoicmT�cf bcsjiew`u{f.icmNw��cgok}d:ujnef$wTd:bcbcsju{q0d:l`u �Rw
'3kCgone�cf$w��]ujm`l`ief.s{w0|-±esjkCwh�cf®w`�]n�l`ve«$wNfy|8�`f.i�~��]u{�c�$gyw0|omNf$qNvef.mNq�vefrzcu{gokC�$q0d:ncu{p�iefy|�f.lNqy� * |(f.sjs{f®bcmN�$wNf.n�lNf
s{f$w>dow`bxf$q.lNw�s{f$w�bcsjiew5��u��}q.ujs{f$w>�cf¨s���d:ncujk}d:l`u{gonV����goz��`f.lNw5tym�d:bcvcu{p�ief$w5f.nTt��.ne�.m�d:s���¬\f$w>f8~]ujt�f.neq$f$w
p(ief�s���gonªbxf.iclhd$��goujm��]u{w°+�-°��(u{w �cf�s���d:ncujk}d:l`u{gon}��� icnªv�ick}d:neg
	��cfDwNf®w`ujl`ief.n�l�f.n�f8�xf.l�w`icm���u ���.mNf.n�lNw
ncuj��f0d:i�~���¬\d5q$gok�bcs{f8~�ujlN�D�cf$w�kCg]�c«.s{f$wht��$gokC�.l`m`u{p(ief$w/'3negok�zcmNf.i�~}�cf.tymN�$w��cfrsjujzxf.m`lN�rbxgoicm�icnCv�i�°
k}d:neg
	��cf * ujk�b"gywNfDicn�q�vegou ~Cb"f.m`l`ujnef.n(l��cf$w�lNf$qNvcncu{p(ief$w�����d:ncujk}d:l`u{gon§bxgoicm�dowNwNicmNf.m�s�d5q$gon(l`m�d:ujn�lNf
�cfC�]ujlNf$wNwNf}�cf}q0d:s{q.ics��Z¬�f}q�vegou ~V�cfCkCg]�c«.s{f$w54+w`ujk�bcsju ±6�$w76}�cf}wNp(ief.s{f.l`lNfCbxf.icl¨d:iewNwNu�wNfCl`m�do��icujmNf
b6d:m¨icnef�bxf.m`lNf��cf�mN�0d:sju{wNkCf}�]u{w`ief.s®goibcv(�]wNu{p�iefy�98�f�mN�0d:sju{w`kCf§�c�.b"f.ne��cf�bcsjiew`u{f.icmNw�dow`b"f$q.lNw �
q$gove�.mNf.neq$fD�cf$w�kCgoic��f.kCf.n�lNw�d0��f$q�s{f$whkCg]�c«.s{f$whbcv(�]wNu{p�ief$w�f.lhzcu{gokC�$q0d:ncu{p�ief$w�|(f.l�q$gove�.mNf.neq$f�d$��f$q
�cf$w®kCg]�c«.s{f$wrq$gok�b"gom`lNf.kCf.n(l�d:i�~x�e¬\f�bcmNf.k�u{f.m��cf�q$f$w���doq.lNf.icmNwr�c�$q$goics{f5��ujmNf$q.lNf.kCf.n�lD�cf�s�d�lNf$qNv�°
ncu{p(ief�����d:ncujk}d:l`u{gon��;:�i6d:ne��q$f.sjs{f8°9q.u�nef�bcmNf.ne�§b6dowrf.n�q$gok�bclNf�s{f$wr��u �x�.mNf.n(lNwDdow`bxf$q.lNw®bcv���w`u{p�ief$w
mN�.tyu{wNw�d:n(l�negywh�c�.bcs�doq$f.kCf.n(lNw '�d:ujnew`u6p(iefrs{f$whq$gon(l`m�d:ujn�lNf$w�zcu{gokC�$q0d:ncu{p�ief$w * |�ujsc��d:icl�d:s{gomNw�p�ief��ed:new
wNgon©�Rgom`k}d:sju{w`kCfBq$f$w}��u ���.mNf.n�lNw�dow`bxf$q.lNw�wNgou{f.n�l�bcm`u{w�f.n�q$gok�bclNfy��¬\f�wNf$q$gone�©��doq.lNf.icm}bcs�doq$f�s{f
mN�0d:sju{w`kCfªd:i�ncuj��f0d:iTq$gok�bxgom`lNf.kCf.n�l�d:s�|�qy��f$w`l5�C��ujmNfªw`icm�icnef�q$gove�.mNf.neq$f¨tys{goz6d:s{fª�cf$w5doq.l`u{gonew��cf
s�� v�ick}d:neg
	��cfy�\¬h��f.neqNv6d=<{nef.kCf.n(l�����doq.l`u{gonew5f$w`l�kCgol`uj���¨b6d:m�icn�zcicl0|"icnef�z6dow�f��cfªq$goncn6d:u{wNw�d:neq$fy|
icnef�b"f.mNwNgoncn6d:sjujlN�y|��cf$w�b6d:m�d:kC«.l`mNf$w�ujn(lNf.m`nef$w0|xf.lNqy�"¬Kd�q$gove�.mNf.neq$f¨tys{goz6d:s{f�dowNwNg]q.u{�$fª�Cicn�v�ick}d-°
neg
	��cf}q$gom`mNf$wNb"gone�¦�§s�d�q.mN�$��ujzcujsjujlN��f.l¨��s�d�bxf.m`l`ujnef.neq$f���i qNvegou ~ �cf$w¨doq.l`u{gonewª��f.n�l`mNf.bcmNf.ne��mNfy�
8�f$w���u ���.mNf.n�lNw�ncuj��f0d:i�~}�cfDmN�0d:sju{w`kCf�w���gozcl`u{f.ncnef.n�l®f.n}l`m�d$�yd:ujsjs�d:n�lrw`icm�s{f$w���u ���.mNf.n�lNw�kCg(��ics{f$w�p(icu
�c�$q$gok�bxgywNf.n�l>s���d:ncujk}d:l`u{gon ��� v�ick}d:neg
	��cfy�?>�nef¨lNf.sjs{f��c�$q$gok�b"gywNujl`u{gon '3��goujm5s�d}±etyicmNf-@��� * d§�.lN�
�cgoncne�$f>�ed:new �BA\f.m7C0gobxgoics{gyw 	ED � �
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plus prioritaire

SI (observation reussie || observation impossible) 
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Modèle décisionnel

ActionPerception

− informations perçues par la caméra

− récupération des différents
éléments scénaristiques

− critères esthétiques

− choix de ce qui est filmé

− gestion du temps

− règles cinématographiques

− positionnement des caméras

la caméra

Scénario /
Application

Agent de 
cinématographie
virtuelle

Environnement Virtuel

Passage des informations au
module décisionnel

− choix de la caméra

Tâches visuelles

Contrôle par la perception

− gestion des mouvements de
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APPLICATION
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existantes
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p}rZg
p�g k f h P k V�T q 0 h gdPJjQfDzizxPrdPed"fbrZm
zxPA3lp�r
p 2 q tlp�W�r
p k m�W¯®�pbjQP|rdP�rdf h «�T�P|r
pJVXWSp � PQj�VRfbgZWRPYc]m PujQf h k VXgZVXm P|r
pJrZgx« h P�h k p h kj-�lp h «"P&zxP h V|T~}�fbWXgdP h VSp�VXgdf h c al�\P|V�2yt�P|T�P|rZg
p�g k f h t�P�WAzxP�V�m h P|VXWSp h k r
p�VXgdf h T~} m h rZgdP h tlp�WWSp�t�t�fbWXVj�|m h p�m�VXWRP{rdP�rdf h «JT�P�r
puT3gZWRPQj�VXgdf h T�P{r
p|rZgx« h PN« q�h q WSp�VXWXgdjQP�a

p 3
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F fbm�W�T q j�WXgZWRP�T�P zJp h g/��WRP�P ¬ �lp�m k VXgxd"P�m h P�j5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRP�h gZr(®�p�m�V���VXWRP�j p�tlp53�rdP�T�P�t�fbm
d"fbgZWT q j�WXgZWRP k P k rZgdP h k p�g h k g\c]m P k P k rZg
p�g k f h k a��ifbm k p�rZrdf h k zJp�g h VRP h p h Vid"fbgZWujQfDzizxP h VYT q j�WXgZWRP}jQP kq r q zxP h V k a
Z _��\� h	��\ d ��i c�f�
 m c ]�� _ac �\f h k gdT q WRf h k m h rZgdP h p;d"PQj�T�P�m¬erZg
p�g k f h k WRfbVRf	�T�P k T�P k T�P�m¬ej 8bV qQk a
�-P k T�P�m¬xrZg
p�g k f h k t�f kRkRq T�P h V�m h p	¬3PiT�PoW q d"fbrZm�VXgdf h ` d"fbgZW0��gx« O a�� ` p(cAc a �yfbgZV��Jr
p�T3g k VSp h jQPiP h VXWRPrdP k T�P�m¬ p	¬3P k T�P~WRfbVSp�VXgdf h a{�\P�VXVRP}rdf h «�m P�m�WYWRP�t�W qQk P h VRP}r
pHrdf h «�m P�m�WxT3m�rZgdP h h�P�V|P k VYp�t�t�P�r q P
�e��-;23��Bt� �.��2525�a�e�&ad�Q}vp h «�rdP�®�fbWAz q tlp�W rdP k T�P�m¬�p	¬�P k T�PHWRfbVSp�VXgdf h�� P k V�p�t�t�P�r q p h «�rdPKT�PVRfbW k gdf h a O p h k rdP�j p k fD¨`m h P�rZg
p�g k f h ` fbmHrdP k T�P�m¬3c�P k V�T�P�V�2yt�P�t�WXg k zJp�VXgdc]m P�hlf h WSp�g k f h�h P{tlp�W

p 3
!#"�$#% O a���& F;FQ��I�(>�;	���-�� :e�����V4�� �a�)By����� F~�QIC46�;	1��-�� :e��A���V4�� ���e� By���� 	1���

WSp�t�t�fbWXVQ�oT�P�m¬|rZgx« h P k tlp�WSp�rZr/��rdP k p�m¬�rZgx« h P k « q�h q WSp�VXWXgdjQP k T�P k T�P�m¬�rZg
p�g k f h k a O p h k jQP\j p k h � V qP�Vif h zxP k m�WRP k P�m�rdP&zxP h V � a
Z _��\� h	��\ d ��i c f�
 m cl_ ]�� � � � i c ��fbm k p\d"f h k T q 0 h glt�W q j q T�P&zizxP h V�r
p h fbVXgdf h T�P h fbWAzJp�rdP�jQfDzu�z�m h P�a��-pJT3g k VSp h jQP{P h VXWRP�T�P�m¬ h fbWAzJp�rdP k jQfDziz�m h P k T�P�T�P�m¬}rZgdP h k pbT � pbjQP h V k P k V�p�t�t�P�rZr q P��fa
�\P�VXVRP|T3g k VSp h jQP|P k V�r
pid�p�WXg
p53�rdP|p kRk f]j�g q P|p�m¬erZg
p�g k f h k t�WXg k zJp�VXgdcnm P k a��-pwdbp�WXg
p53�rdPup kRk fyj�g q P�p�m¬rZg
p�g k f h k WRfbVRf	�T�P k�� WRP�t�W qQk P h VRP�rª}vp h «�rdPj® fbWAz q tlp�W�r
p{t�WRf � PQj�VXgdf h T�P k T�P�m¬ h fbWAzJp�rdP k jQfDziz�m h P kk m�Wsm h t�r
p heh fbWAzJp�r �urª}vp	¬�P�T�P�r
p|rZg
p�g k f h ` d"fbgZW ��gx« O a�� ` 3*cAc a
�-pxT�P k j�WXgZt�VXgdf h T�P�r
pYj5�lp_^ h P�j�g h q zJp�VXgdcnm P k }�P���PQj�VXm P�P h T q j�WXgxd�p h V�t�fbm�W�j-�lpbcnm P�rZg
p�g k f h m hc]m�g h VXm�t�rdP�V|WRP&«�WRfbm�tlp h VurdPJV�2yt�P~T�PYrZg
p�g k f h h �*h �*h � P�V � a O P�m¬[V�2yt�P k T�P h fbVSp�VXgdf h k P ¬yg k VRP h V\hm h P h fbVSp�VXgdf h e k gxzYt�rdP1g P�VYm h P h fbVSp�VXgdf h e q VRP h T3m P1g-h�T q j�WXgxd�p h V~T�P�m¬�fbWRT3WRP k T3g k VXg h j�V k T�P h m�z q WRfbVSp�VXgdf h T�P k p	¬�P k ` jQf h k gdT q WSp h V k fbgZV�r
p 3lp k P|T�P�r
p j5�lp_^ h P�h k fbgZV k f h P���PQj�VRP�m�W�c a O P h p\d]gZV�P�VB�p�WXVRP h 3�P�WA«[f h VxT q d"P�rdfbt�t q m h j pbT3WRP�zJp�VA� q zJp�VXgdc]m P�m�VXgZrZg k p h VurdP kYk 2 k V5�&zxP k T�P VXWSp h k ®�fbWAzJp	�VXgdf h k � fDzxfD«(� h P k t�fbm�W�j p�rdj�m�rdP�W\r
p�t�f k gZVXgdf h T�Porª}�P���PQj�VRP�m�W�T�Por
p�j5�lp_^ h P�T p h k rdPiWRP�t���WRP�T�P>3lp k PT�P�jQP�rZrdP � j�gªa
u tlp�WXVXgZWsT�P k T�P k j�WXgZt�VXgdf h ksq VSp53�rZgdP k p�m�tlp�WSp;d�p h V\h3rdP k zJp�VXWXgdjQP k � fDzxfD«(� h P k p kRk fyj�g q P k� j-�lpbcnm P}rZgdP hUk f h Vxj p�rdj�m�r q P k T p h k rdP WRP�t���WRP�T3m rZgdP h t�W q j q T�P h V ` fbm k m�gxdbp h V k P�rdf h rª}�fbWRT3WRP]c a

uit�t�rZgdc]m P�W�jQP k VXWSp h k ®�fbWAzJp�VXgdf h k P h j p k j pbT�Pit�P�WAzxP�V�T~}�f 3�VRP h gZW\r
p�t�f k gZVXgdf h T�P h } gxzYt�fbWXVRP�c]m P�rZrdPrZg
p�g k f h T p h k rdP�WRP�t©��WRP{T�P<3lp k P{T�P�r
pxj5�lp_^ h P�a
�ifbm k p;d"f h k�q VSp53�rZg�p�m`jQfbm�W k T�P�jQP�VXVRP�VA�>� k P�t�rZm k gdP�m�W k zxf]T
��rdP k T�P�j-�lp_^ h P k p�WXVXgdj�m�r
p�gZWRP k jQfbW¯�WRP k t�f h T p h V7�JT3g�� q WRP h V k P h k P&z 3�rdP k T�P{tlp�WXVXgdP k T3m`jQfbWXt k a�uAVXgZVXWRP|T~}�P ¬3P&zYt�rdP h fbm k T�f h�h f h k r
p
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WRP�t�W qQk P h VSp�VXgdf h P h tlp�WSpKzw��VXWRP k T�P O P h p;dygZV¯��B�p�WXVRP h 3�P�WA«�T~} m h zxfyT
��rdP�T�P�j5�lp_^ h P�jQfDzYt�VSp h V h P�m®T�P&«�W qQk T�P�rZg@3�P�WXV q ` VXWRfbg k t�fbm�WsrdP<3lp kRk g h hym h t�fbm�WsrdP<3�m k VRP�h3VXWRfbg k t�fbm�WsrdP�jQfbmeP�V�T�P�m¬ t�fbm�WsrdP k2"P�m¬~hd"fbgZWf0>«�m�WRP O a��(c��
F�p�WSpKzw��VXWRP k T�P O P h p\d]gZV¯��B�p�WXVRP h 3�P�WA«V�2yt�P{T�P�rZg
p�g k f h � T p �

3lp kRk g h � = = = = 
���D�3lp kRk g h � = 
���D� = = ��D�3lp kRk g h � = = = rdf h «�m P�m�W ` 3lp kRk g h h 3�m k VRP]c =3�m k VRP�� = = = rdf h «�m P�m�W ` 3lp kRk g h h�jQfbm*c =jQfbm�� = = = = ��D�
jQfbm � = ��D� = = ��D�jQfbm�� = ��D� rdf h «�m P�m�W ` jQfbm�h 2"P�m¬3c = ��D�f]P�gZr�� = � = = 
���D�f]P�gZr � = ��D� = = ��D�
!#"�$#%3O a K�&��G��-?��2D=��-?��	*4�� (>���<���8���� ��-������e�.��-A@*:����a-'���e� ���a�����e���5�e����/*46�A@�-.�;	�46�'B ���.��-������ � ��	�;:
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��aZ� � ¬3P&zYt�rdP�T�P~V76bj5� P{dyg k m P�rZrdP��Pend"fbgZWurdPJVSp53�rdP p�m�T�P��Hf h P�VujQP h VXW q T p h k rª} gxzJpK«"Pt�P�WRa�m P1g ` p(c q VSp�V�g h gZVXg
p�r ` 3*c q VSp�Vf0 h p�r aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a �����a�� O g�� q WRP h V k j pbT3WRP k p�t�t�rZgdj p�VXg ® k P�V�rdP�m�W k 3�P k fbg h k WRP�r
p�VXgxd"P&zxP h V��~r
p h fbVXgdf h T~}vp�m�VRf h fDzYgdP�P�VI�ur
p h fbVXgdf h T~} g h VRP�WSpbj�VXgxd]gZV q aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a �\b
�aZ� F�WXg h j�gZt�P�T3m J"PE2�® WSpKzYg h « aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ��
�a�� 	\fbm j�rdP�T~}vp kRk P�WAdyg kRk P&zxP h VId]g k m P�r a�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ��b
�a�� 
S6bj5� P�T�Pst�f k gZVXgdf h�h P&zxP h V\WRP�r
p�VXgxd"Pj��m h WRPQj�VSp h «�rdP ` p(c dym P�T�Psr
p�j pKz q WSp�P�V�dym PT3meT�P kRk m k jQfbWXWRP k t�f h T p h VRP�h r
p|j pKz q WSpuP k VsP h d"P�WXV ` 3*c_dygZVRP kRk P�T�P�r
p�j pKz q WSpuP hVXWSp h k r
p�VXgdf h h ` j]c�P h WRfbVSp�VXgdf h ` T3c{P�WXWRP�m�W k T p h k rª} gxzJpK«"PxWRP�r
p�VXgxd"P p�m¬[t�f k gZVXgdf h kT�P k c]mlp�VXWRP�t�fbg h V k a�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � �
�a K ��WXWRP�m�W k T p h k VXWRfbg k P ¬3t q WXgdP h jQP k T�PYVXWSpbj7J]g h « ` p(c k p h k jQfbWXWRPQj�VXgdf h ` 3*c�p;d"PQjxm hk j p�r
p�gZWRP � V q

¥
� ` j]csp\d"PQj�m h P{jQfbWXWRPQj�VXgdf h VRfbVSp�rdP{T�P�rª}�P�WXWRP�m�W!aNa�a�aNa�aNa=a�aNa�a � �

�a � F fbm�W k m�gZVRP�T~} m h f 3 � P�VoT p h k m h P k j;� h P�h>d]m P�T�P�r
pYj pKz q WSpxP�V�d]m P�T3mHT�P kRk m k a�a �5K
�a� �\fbm�W43�P k p kRk fyj�g q P k � r
p t�fbm�W k m�gZVRPxT~} m h f 3 � P�V�� ` p(c�T3g k VSp h jQP|� rª}�f 3 � P�V ` � ��P k Vr
p{dbp�rdP�m�W k fbm
�lp�gZV q P]c ` 3*c�P�WXWRP�m�W k P h VXWRPur
p~t�f k gZVXgdf h T qQk gZW q P|T p h k rª} gxzJpK«"PYP�V�r
pt�f k gZVXgdf h W q P�rZrdP aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�a�� �\fbm�W43�P�tlp�WSpKz q VXWXgdc]m P��>d�p�WXg
p�VXgdf h T3m�tlp�WSpKzw��VXWRP o+a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�a�b � qQk m�rZVSp�V k p kSk f]j�g qQk p�m k m�gxd]g T~} m h P�VXWSp � PQj�VRfbgZWRP ` p(c�gxzJpK«"P k T�P�rª}�P ¬�P&zYt�rdPsWRP h T3m P kk fbm k �Kp 2np ` 3*c�P�WXWRP�m�W�p kRk fyj�g q P��xr
pYV76bj5� P�t�WXg h j�gZtlp�rdP ` j]c d�p�WXg
p�VXgdf h k T�P�r
pJT3g k �VSp h jQPop�mYt�fbg h V�c]m P�rª}�f h j5� P�WRj5� Pl��WSp�VXVXWSp�t�P�W ` T3c d]g k mlp�rZg k p�VXgdf h T�P�r
p�VXWSp � PQj�VRfbgZWRPT�P�r
puj pKz q WSpxT q j�WXgxd�p h V�m h P�jQfbm�W43�P{T�P?Hofyj5�lp h PEJga�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�a�� O g�� q WRP h VRP ksk gZVXmlp�VXgdf h k T~}�fyjQj�m�rZVSp�VXgdf h � ` p(c�fyjQj�m�rZVSp�VXgdf h tlp�W�m h f 3 � P�V�P h zxfbm
d"P �zxP h V ` 3*c�fyjQj�m�rZVSp�VXgdf h t�WRf\d"fycnm q P|tlp�W�m h T q t�r
pbjQP&zxP h V�T�P�rª}�f 3 � P�V ` j]cof]jQj�m�rZVSp	�VXgdf h t�WRf\d"fycnm q P�tlp�Wsm h T q t�r
pbjQP&zxP h V�T�P�r
pYj pKz q WSp aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K �
�aZ� = O g�� q WRP h V k V�2yt�P k T�Pld"fbrZm
zxP k P h «�rdf 3lp h V k � ` p(c�p kSk f]j�g q ��m h f 3 � P�V ` 3*c\p kRk fyj�g q �r
pYj pKz q WSpYP�Vj�|rª}�f 3 � P�VoT~} g h V q W ��V aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K �
�aZ������fbrZm
zxP�p�m
«�zxP h V q �uj p�m k P{T~} m h T q t�r
pbjQP&zxP h V�T�P�rª}�f 3 � P�V a�aNa�a�aNa�aNa=a�aNa�a K K
�aZ� � O g�� q WRP h V k V�2]t�P k T~} g h VRP k PQj�VXgdf h k p;d"PQjHrdP�d"fbrZm
zxP k P h «�rdf 3lp h V k � ` p(c q dygZVRP&zxP h VT~}�f]jQj�m�rZVSp�VXgdf h k ` 3*c q dygZVRP&zxP h VoT~}�f 3 k VSpbj�rdP k aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K K
�aZ������fbrZm
zxP�p�m
«�zxP h V q �uj p�m k P{T~} m h T q t�r
pbjQP&zxP h V�T�P�r
pxj pKz q WSp a�a�aNa�aNa=a�aNa�a K��
�aZ�EK O q t�r
pbjQP&zxP h V�T�P�r
pxj pKz q WSpurdfbW k T~} m h j-�lp h «"P&zxP h V�T�P�T3gZWRPQj�VXgdf h T�P�rª}�f 3 � P�VyaNa�a K��
�aZ� ���nzYt�f kRk g@3�gZrZgZV q T�P�T q t�r
pbjQP�W�r
p�j pKz q WSpor
p�V q WSp�rdP&zxP h V��bgZr�®�p�m�V�T3gxzYg h m P�W�r
p�T3g k VSp h jQPP h VXWRP{r
puj pKz q WSpJP�Vsrª}�f 3 � P�V a�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K�b
�aZ����� d]gZVRP&zxP h ViT~}�fyjQj�m�rZVSp�VXgdf h k P h WRP k VSp h VoP h rZgx« h P{p;d"PQj{rª}�f 3 � P�VoT~} g h V q W ��V�aNa=a�aNa�a K��
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�aZ��� ` p(c|P ¬3VXWSp�gZVJT�P�rª}vp h gxzJp�VXgdf h p kRk fyj�g q Pep�m�t�WRf 3�r/�&zxP`T3m�t�gZrZgdP�W ` 3*c|VXWSp h k r
p�VXgdf h kT�P|r
p j pKz q WSp ` j]coWRfbVSp�VXgdf h k T�P�r
p j pKz q WSp ` T3ciT3g k VSp h jQPw�~rª}�f 3 � P�V�T~} g h V q W ��V ` P]cVXWSp � PQj�VRfbgZWRP�� O T�P�r
pYj pKz q WSp a=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �3�
�aZ�\b�� h d]gZWRf h�h P&zxP h V`T�P V�2yt�P�z�m kSq P���VXWSp � PQj�VRfbgZWRPKT�P r
pEj pKz q WSp.t�fbm�W�T3g�� q WRP h VRP kk VXWSp�V q «�gdP k a�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � �
�aZ�\� F�WRfD«�WRP kSk gdf h T p h k m h jQfbm�rdfbgZW��3d]m P�T�P�T�P kSk m k P�V�dym P�T�P�r
pYj pKz q WSp aNa�aNa�a�aNa � �
�a�� =�
-WSp;d"P�W kRq P�T~} m h z�m kRq P�a��-P�t�WRfyjQP kRk m k T~} q dygZVRP&zxP h VsT�P k f]jQj�m�rZVSp�VXgdf h k P�V�T�P k f 3 k �VSpbj�rdP k�h }�P k V�tlp k jQf h k gdT q W q a��-piVXWSp � PQj�VRfbgZWRP�W qQk m�rZVSp h VRPsjQfDzYt�WRP h TYT�P h fDz?3�WRP�m k P kt�P�WXVRP k T�P�r
pYj�g@3�rdP{P�V�T�P k jQfbrZrZg k gdf h k p\d"PQj{rª}�P h dygZWRf h�h P&zxP h V!aNa�aNa=a�aNa�aNa�a�aNa �5K
�a��3��
-WSp;d"P�W kRq P�T~} m h z�m kRq P��Ddym P\T�P�r
p�j pKz q WSp�P�V dym P�T3mxT�P kRk m k a O p h k jQP�VXVRP�p h gxzJp	�VXgdf h rdPst�WRf]jQP kSk m k T~} q dygZVRP&zxP h V�T�P k f 3 k VSpbj�rdP k P�V�T�P k f]jQj�m�rZVSp�VXgdf h k P k V�jQf h k gdT q W q a

��P k d"fbrZm
zxP k P h «�rdf 3lp h V k p�t�tlp�WSp�g kRk P h ViP h � p�m h P�aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ��
�a�� � �\f h VXW98brdP\T�P k jQf h T3gZVXgdf h k T~} q j�r
p�gZWRP&zxP h V\a ` p(c k fbm�WRjQP�rZm
zYg h P�m k P k VSp�VXgdcnm P�h�j pKz q WSpzxf 3�gZrdP ` 3*csj pKz q WSp k VSp�VXgdc]m P�h k fbm�WRjQP�rZm
zYg h P�m k P=zxf 3�gZrdP a�aNa�aNa=a�aNa�aNa�a�aNa ���
�a�� � F�f k gZVXgdf h�h P&zxP h V`tlp�W~WSp�t�t�fbWXV��[m h P k t
�>��WRP k P�rdf h T�P k jQf h VXWSp�g h VRP k T~} q j�r
p�gZWRP �zxP h V ` p(c�d]m PKT�PKr
p j pKz q WSp ` rª} g h VRP h k gZV q p�m
«�zxP h VRP]c ` 3*cxg h VRP h k gZV q zxf 2"P h�h PT p h k rª} gxzJpK«"P ` j]c�T3g k VSp h jQP��urª}vp	¬3P�f 3 � P�VH& k fbm�WRjQP�rZm
zYg h P�m k P ` P]c�t�f k gZVXgdf h k T�P�r
pj pKz q WSpxp�mHjQfbm�W k T3meVRP&zYt k aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ��b
�a��5K � rZrZm
zYg h p�VXgdf h T�PKr
p ��P h m k T�P �`gZrdf ` p(c�zJp	¬ygxzYg k p�VXgdf h T�PKr
p�rZm
zYg h p h jQP ` 3*czJp	¬3gxzYg k p�VXgdf h T3mYjQf h VXWSp k VRP�a O p h k rdP k VXWRfbg k t�WRP&zYg/��WRPsjQfbrdf h�h P k hbr
p�j pKz q WSp�WRP k VRPk VSp�VXgdc]m P�t�m�g k P�rZrdP�P���PQj�VXm P�m h zxfbm
d"P&zxP h V�T�P�WRfbVSp�VXgdf h p�m�VRfbm�WoT�P�r
p k VSp�VXm PraNa ���
�a����� rZrZm
zYg h p�VXgdf h T�P�r
p���P h m k T�P �HgZrdfs��VXWSp � PQj�VRfbgZWRP k T�P{r
p k fbm�WRjQP�rZm
zYg h P�m k P�P�ViT�Pr
puj pKz q WSp a�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�aZ� F�2yWSpKzYgdT�P{T�P�rª}vp h gxzJp�VXgdf h T~} �nm
zJp h f	�T�P k T�P k 2 h VA�>� k P6aNa�aNa�aNa=a�aNa�aNa�a�aNa �3�
�a�� O g�� q WRP h V k V�2]t�P k T�P�j5�lp_^ h P{p�WXVXgdj�m�r
p�gZWRP k gxzYt�rZgdc]m q P k T p h k rdP�t�WRf]jQP kSk m k T~}vp�VXVRP h �VXgdf h dyg k m P�rZrdP ` p(c h P�m®�T�P&«�W qQk T�P�rZg@3�P�WXV q ` 3*c�j�g h c T�P&«�W qQk T�P�rZg@3�P�WXV q aNa�aNa�a�aNa ���
�a�� �iP&zYg k P�� � fbm�WiT�P�r
pYj5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRPa�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � =
�a K 
S6bj-� P T�PJt�f k gZVXgdf h�h P&zxP h VYWRP�r
p�VXgxd"P���m h P k t
�>��WRP ` p(cNdym P~T~}�P h k P&z?3�rdP}P�V�dym PT3m t�P�W k f h�h pK«"P ` 3*c�jQf h 0>«�m�WSp�VXgdf h p�WXVXgdj�m�r
p�gZWRP ` j]c dygZVRP kRk P k j p�rdj�m�r q P k ` T3c�P�WXWRP�m�W kT p h k rª} gxzJpK«"P�WRP�r
p�VXgxd"P=�|r
p k t
�>��WRP|a�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �	�
�a � �]m�gxdyWRP�T�P k 2"P�m¬Hm h f 3 � P�V�cnm�g 3�fbm
«"P�� ` p(cIdym P=«�rdf 3lp�rdPYT�P�r
p k j;� h P ` 3*cIdyg k gdf hk mU3 � PQj�VXgxd"P{T�P�rª} �]m
zJp h f	�T�P aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�a� � d"fbrZm�VXgdf h T�P|rª}�P�WXWRP�m�W ` p	¬3P�� ��gZV q WSp�VXgdf h k h�p	¬�P����3d�p�rdP�m�W k T�P�rª}�P�WXWRP�m�W�rdP�rdf h «T�P k T�P�m¬ep	¬�P k c a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�a�� u kRk P�WAdyg kRk P&zxP h V k m�W}cnmlp�VXWRPHt�fbg h V k � ` p(cwd]m P�«�rdf 3lp�rdPKT�P`r
p k j;� h P ` 3*cidyg k gdf hk mU3 � PQj�VXgxd"P{T�P�rª} �]m
zJp h f	�T�P aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � K
�a�b 
S6bj-� P k PQjQf h T p�gZWRP�T~} q dygZVRP&zxP h V�T�PI3�m�V q P k a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�a�� � dygZVRP&zxP h V�T�P k 3�m�V q P k �Yrª}vp�gdT�P{T�P�r
puV76bj-� P k PQjQf h T p�gZWRP�� T3g�� q WRP h VRP k d�p�rdP�m�W k T3mtlp�WSpKzw��VXWRP	� ` p(c
���&=aZ��h ` 3*c
��� ��h ` j]c��� � = ` T3c�r
p�z q VA� fyT�P�j p�rdj�m�r
p h Vsm h«np�g h tlp�Wop	¬�P aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �Db
�aZ� =�� dygZVRP&zxP h VsT�P k 3�m�V q P k p�WXVXgdj�m�r
p�gZWRP k ` p(c k p h k 3�m�V q P k ` 3*c�p;d"PQj 3�m�V q P k � q d"fbrZm�VXgdf hT�P k p	¬�P k t�P�WAzxP�VXVSp h ViT~}vp kRk m�WRP�W�r
p{V76bj-� P ` P h d"P�WXV\rdP k 2"P�m¬~h3P h WRfbm
«"P�P�V 3�rdP�m}rdPjQfbmeP�V�rdP<3lp kSk g h c ` j]c k p h k 3�m�V q P k ` T3csp;d"PQj 3�m�V q P k a�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �D�
�aZ����� ¬�P&zYt�rdP{T�P7®�f h j�VXgdf h � a�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa b3�
�aZ� ��� fbWXt
��g h «JT~} m h t�fbg h V�d"P�W k cnmlp�VXWRP�t�fbg h V k a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa b �
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�aZ����
�WSp h k gZVXgdf h T~} m h t�fbg h Vj�um h P k t
�>��WRP a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b �
�aZ�EK �_� fbg k gZW�m h PI3�f h�h P�g h VRP�WXt�fbr
p�VXgdf hHk tlp�VXg
p�rdP ` p(cfzJp�m
d�p�g k P ` 3*c�3�f h�h P�a�aNa=a�aNa�a b�
�aZ� ��
�WSp h k gZVXgdf h P h VXWRP�T�P�m¬�V76bj5� P k T�P z �&zxP h p�VXm�WRP ` p kSk P�WAd]g kSk P&zxP h V k m�W�m h P k t
�>��WRP]cp;d"PQj{m h P�g h VRP�WXt�fbr
p�VXgdf hKk tlp�VXg
p�rdP{jQfbWXWRPQj�VRP a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b�
�aZ������WXWRP�m�WIzxf 2"P h�h P k m�Wsrª}�P h k P&z 3�rdP�T�P�rª}vp h gxzJp�VXgdf h a�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b��
�aZ����
�WSp h k gZVXgdf h T~} m h P�t�WXgxzYgZVXgxd"P{T�P�V�2]t�P>e t�fbg h V g=�|m h P�t�WXgxzYgZVXgxd"P�T�P�V�2yt�P>e k t
�>��WRP1g` p(cfd]m P�T~}�P h k P&z?3�rdP ` 3*c�gxzJpK«"P�t�P�WRa�m P{tlp�W�rª} �nm
zJp h f	�T�P�aNa�aNa�a�aNa�aNa=a�aNa�a b��
�aZ�\b��oP&«np�WRT�P�W{T�Put�W5� k m h f 3 � P�V�c]m�g�3�fbm
«"P�� ` ph 3�h�j]c�rª} �nm
zJp h f	�T�P k P|WSp�t�t�WRfyj5� PxT�Pr
pA3lp�rZrdP ` T~h�P�h ® c�tlp k T�P{jQfbV q t�fbm�W0zJp�g h VRP h gZWor
pYT3g k VSp h jQP k fbm
�lp�gZV q P a�aNa=a�aNa�a b��
�aZ�\��� ¬3P&zYt�rdPiT�P «"P k VXgdf h T�P�r
p�rdfyjQfDzxfbVXgdf h p\d"PQjsm h P�j5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRPojQfDzYt�fbWXVSp h VT�fbmUD P{T�P&«�W qQk T�P�rZg@3�P�WXV q ` T�f h V�VXWRfbg k P h VXWSp h k r
p�VXgdf h c{aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � =
�a�� = �\f]fbt q WSp�VXgdf h jQfbm�� 2"P�m¬[t�fbm�W�rdP k m�gxd]gQdyg k m P�r�T~} m h P~j�g@3�rdP�a^�\fDzYtlp�WSp�g k f h P h VXWRPrª} q VXm T�P�T�P �of 3�g h k f h w �of 3�g h k f h �5Kbz ` p(c�P�VurdP k W qQk m�rZVSp�V k f 3�VRP h m k p;d"PQj h fbVXWRPk 2 k V5�&zxP�T~}vp h gxzJp�VXgdf h ` 3*cgaNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � �
�a��3� O gxd"P�WA«"P h jQP|p�mejQfbm�W k T3m�VRP&zYt k h3rdP k T�P�m¬�j p�t�VXm�WRP k T~} q j�WSp h`k f h Vst�WXg k P k �|rª} gZV q �WSp�VXgdf h � = = =uT�P�r
p k gxz�m�r
p�VXgdf h ` p(c k p h k jQf h VXWSp�g h VRP k m�WsrdP�W q p�rZg k zxP ` 3*c�p;d"PQj�aNa�a � �
K>aZ� 	\fbm j�rdP?F P�WRjQP�t�VXgdf h & O q j�g k gdf h &�usj�VXgdf h t�fbm�W�m h pbj�VRP�m�W k 2 h VA� q VXgdcnm P a�aNa=a�aNa�a�� = �K>a�� �oP�r
p�VXgdf h p�m�VRfDzJp�VRPf� q VSp�V k 0 h g k P�V-p�m�VRfDzJp�VRP k tlp�WSp�rZr/��rdP k ��g q WSp�WRj-��g kRqQk ` p(c k gxzYt�rdP` 3*cf��g q WSp�WRj5��g kRq ` P ¬yVXWSp�gZViT�PxwCHofD«npw��b_z�cXaNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� =�K>a�� �G��Ul}�� ����T q j�WXgxd�p h V�rdP{jQfDzYt�fbWXVRP&zxP h V�T~} m h � P�m`T�P�j pbj5� P � j pbj-� P a�aNa�aNa=a�aNa�a�� =�K>a K uom�VRfDzJp�VRP�zxf]T q rZg k p h V�m h jQfDzYt�fbWXVRP&zxP h V k gxzYt�rdP���f 3 k P�WAd"P�W�VRfbm k rdP k VSp53�rdP p�m¬T~} m h P�t�g/�QjQP a�a�aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� =��
�aZ� �^���e��27��	����a-;��	�tlp�W��"fD� h ��m h «"P ` P ¬yVXWSp�gZV k T�PJw ��m h «"P=���_z�c aNa�a�aNa�aNa=a�aNa�a������
�a�� 	\fbm j�rdP{t�P�WRjQP�t�VXgdf h � T q j�g k gdf h � pbj�VXgdf h t�fbm�Wsm h pK«"P h VoT�P{j�g h q zJp�VRfD«�WSp�t
��gdP=d]gZWXVXm P�rZrdP����EK
�a�� � ¬3P&zYt�rdP�T�P�VXWSp;d"P�rZrZg h « k m�Wsm h t�P�W k f h�h pK«"P!aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�a K �ifbVXgdf h k T�P�T3g k VSp h jQP�P h j�g h q zJp�VRfD«�WSp�t
��gdP�� ` p(csT3g�� q WRP h V k t�r
p h k T�P{jQfbm�t�P�a ��P krZgx« h P k T�PeT q jQfbm�tlpK«"P k f h V~P h WRfbm
«"P ` 3*c|m h P ¬�P&zYt�rdP`T�P}t�WXgxzYgZVXgxd"P k m�VXgZrZg kRq P kt�fbm�W�W q p�rZg k P�W�m h «�WRf k t�r
p h a�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�a � � h j5�lp_^ h P&zxP h V�P h VXWRP\T3g�� q WRP h V k t�r
p h k a �-P k t�fbg h V k WRfbm
«"P k zxf h VXWRP h V�rdP k f 3 � PQj�VXg ® kd]g k m P�r k T p h k rª} gxzJpK«"P ` p(c�t�r
p h T~}�P h k P&z 3�rdP ` 3*c�t�rdP�g h j pbT3WRP ` j]c «�WRf k t�r
p h ` T3c�m hp�m�VXWRP�t�r
p h T~}�P h k P&z 3�rdP�p;d"PQj�jQf h VXWRP ��t�rdf h « q P a�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�a� F�r
p h T~}�P h k P&z?3�rdP{p\d"PQj�jQf h VXWRP ��t�rdf h « q P�a ^ih T�f h�h P���r
p|j pKz q WSp|m h zxfbm
d"P&zxP h Vd"P�WXVXgdj p�r�p;d"PQj�zJp�g h VXgdP h V�T�P�r
pujQf h VXWSp�g h VRP�t�r
p h T~}�P h k P&z?3�rdP aNa�a�aNa�aNa=a�aNa�a������
�a�� ��pKz q WSp k P�V�zxfyT
��rdP{T q j�g k gdf h�h P�r aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a����\b
�a�b F�r
p h k t�f kRk g@3�rdP k t�fbm�W 0 rxzxP�W�m h T3g
p�rdfD«�m PYP h VXWRPYT�P�m¬�pbj�VRP�m�W k h k m�W�rdP|t�WXg h j�gZt�PT3m`j5�lpKzYt jQf h VXWRP � j5�lpKzYt g h VRP�W h P�fbm`P ¬3VRP�W h P�a�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a����\�
�a�� ` p(cpuom�VRfDzJp�VRP k gxzYt�rdPxT�Pi«"P k VXgdf h T~} m h T3g
p�rdfD«�m P~P h VXWRPJT�P�m¬�t�P�W k f h�h pK«"P k ` 3*cF�WXgxzYgZVXgxd"P k T~}vp kRk P�WAdyg kRk P&zxP h V~t�fbm�W~r
pKW q p�rZg k p�VXgdf h T~} m h j-�lpKzYt�jQf h VXWRP � j-�lpKzYt` j�h�T3cYP ¬�P&zYt�rdP k T�P`t�r
p h k p kRk f]j�g qQk p�m¬UT�P�m¬ q VSp�V k�� �8����B :
��-�	1����rdP k f 3 � PQj�VXg kd]g k m P�r kok f h VoP h � p�m h P�T p h k rª} gxzJpK«"P�a�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� � =
�aZ� =�� ¬yVXWSp�gZV k T�P k VRfbW42�3�f"p�WRT k ` p(c�� ��-?46� � �8�
�iT�P5��r
p�m T�P �HgZrZrdP�W ` 3*c��'��23��BR���S�{T�P

��r
p�m T�P ��p�rZrZgNa�a�aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� �3�
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�aZ��� �\fDzYt q VXgZVXgdf h T�PYT�P�m¬[jQfDzYt�fbWXVRP&zxP h V k T�Pxj pKz q WSp ` p(c�p�m�VRfDzJp�VRP~T�PxT3g
p�rdfD«�m PP h VXWRP|T�P�m¬ t�P�W k f h�h pK«"P k ` 3*cip�m�VRfDzJp�VRP`0 rxzJp h V�m h pbj�VRP�m�W q d"fbrZmlp h V�T p h k m h Pt�g/�QjQP aNa�aNa�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� �5K
�aZ� �yj-� q zJpxT~} m h�� gZr~�]m
zJp�g h a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� ���
�a�� ��P k T�P�m¬ k 2 k V5�&zxP k T�P�d]g k gdf h a=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� ���
�a�� �\f h VXW98brdP T�PJrª}vp	¬3P�a �-p�V76bj-� P}T~}�f 3 k P�WAdbp�VXgdf h k Pu®�p�gZV k P�rdf h r
p`VA� q g/��WRP�a �-perZgx« h PT3WRfbgZVRPiT�fbgZV���VXWRPIzJp�g h VRP h m Pld"P�WXVXgdj p�rdP�T p h k rª} gxzJpK«"P ` p(c zJp�m
d�p�g k PijQf h 0>«�m�WSp�VXgdf h` 3*cM3�f h�h P{jQf h 0>«�m�WSp�VXgdf h a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa����3�
�a K 	sp�VXVRP&zxP h V�T�P k tlp�m�t�g/��WRP k ` p(cYrª}�f 3 � P�V{«�WSp�t
��gdc]m P`tlp�m�t�g/��WRP ` T q rZgxzYgZV q tlp�W m hVXWSp�gZV h fbgZW�c�t�f kRk �QT�P~m h jQP h VXWRP}T�PxWRfbVSp�VXgdf h jQf h ®�f h T3m�p\d"PQj}jQP�rZm�g\T�P~rª}�f]P�gZr ` 3*cV ��VRP{T�P k p�WSpYp;d"PQj{rdP k tlp�m�t�g/��WRP k �uzxfbgZVXg q ®�P�WAz q P k h3rZm�g-T�f h�h p h Vom h p�gZW0zJp�m kSk pbT�P���� �
�a � 
S6bj-� P~T�P k m�WAd"P�gZrZr
p h jQP~t�P h T p h V�m h jQfDzYt�fbWXVRP&zxP h VYT�PwzJp�WRj5� P ` p(c�p�m�VRfDzJp�VRPp kRk f]j�g q p�m�jQfDzYt�fbWXVRP&zxP h V�d]g k m P�r ` 3*c�D f h P k fD¨}rª}�f h P���PQj�VXm P�rdP�VXgZWSpK«"P{p�r q p�VRfbgZWRPT�P k j�g@3�rdP k a�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa���� �
�a� � ¬�P&zYt�rdP k T�P�j p�WXVRP�T�P k p�gZrZr
p h jQP k m�W�T�P k gxzJpK«"P k W q P�rZrdP k ` P ¬3VXWSp�gZVRP k T�P|w � VXVXg~��b_z�c a

��P k jQP�WRj�rdP k � p�m h P k zxf h VXWRP h V\rdP k D f h P k�k p�gZrZr
p h VRP k P�V�rdP k VXWSp�gZV k WRfbm
«"P k rª}�fbWRT3WRPoT�PT q VRP�WAzYg h p�VXgdf h T�P{jQP�rZrdP k � j�g aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�����
�a�� �iVXgZrZg k p�VXgdf h T3m�t�WXg h j�gZt�P{T�P k p�gZrZr
p h jQP a�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa������
�a�b � h VRP�WSpbj�VXgdf h P h VXWRP�rdP k t�WRfyjQP kRk m k p�VXVRP h VXgdf h�h P�r k P h T�fD«(� h P{P�VoP ¬�fD«(� h P a�aNa�a�aNa������
�a�� � ¬3VXWSp�gZVoT�P�rª}vp h gxzJp�VXgdf h fD¨ h f h f k p\dbp h jQP{T p h k m h P h dygZWRf h�h P&zxP h V�g h jQf h�h m aNa��EKG=
�aZ� = O g�� q WRP h V k W qQk m�rZVSp�V k T�Pxrª} m�VXgZrZg k p�VXgdf h T~} m h 3lp h j T�P 0 rZVXWRP k T�P|«np53�fbW k m�W�T3g�� q �WRP h VRP k gxzJpK«"P k-k 2 h VA� q VXgdcnm P k a F fbm�W-j-�lpbj�m h P�T�P k gxzJpK«"P k h cnmlp�VXWRP h gxd"P p�m¬�T~} q j-� P�rZrdPk f h V�m�VXgZrZg kRqQk p\d"PQjN�nm�gZV�fbWXgdP h VSp�VXgdf h k T�P 0 rZVXWRP k T3g�� q WRP h VRP k aNa�aNa=a�aNa�aNa�a�aNa��EK �
�aZ��� �_�lp_^ h P{T�P{VXWSp�gZVRP&zxP h V�p53�fbm�VXg kRk p h Vj�ur
puj�W q p�VXgdf h T�P�r
pYj p�WXVRP{T�P k p�gZrZr
p h jQP a�aNa��EK �
�aZ� � ��p�rdj�m�r�T~} m h P k m�gZVRPxT�Pxc]mlp�VXWRPAD f h P k T�PA0
¬ p�VXgdf h h�rdP k j p�WXW qQk 3�r
p h jizxf h VXWRPJrdP kD f h P k t�f kRkRq T p h Vum h zJp	¬ygxz�m
z T~} q�h P�WA«�gdP�h�P�V|rdP k j p�WXW qQk WRfbm
«"P k zxf h VXWRP h VYrdP kD f h P k T q jQfbm�t q P k T�P{rª} gxzJpK«"P a=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa��EK �
�aZ���Wuim�VRfDzJp�VRP k P�WAd�p h V=�~r
p k 2 h j-��WRf h g k p�VXgdf h T3m[j p�rdj�m�r�T�P k D f h P k�k p�gZrZr
p h VRP k P�V{T�PrdP�m�W k f 3 k P�WAdbp�VXgdf h k a �Q} q VSp�V�� � m �8_ k P�WXVj�uWRP�r 6bj-� P�Wir
pYWRP kRk fbm�WRjQP�T�P k 2"P�m¬ k g�m hjQfDzYt�fbWXVRP&zxP h Vit�rZm k t�WXgdfbWXgZVSp�gZWRP{g h VRP�WAd]gdP h V\a�a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa��EK �
�aZ�EK � ¬3VXWSp�gZV k T�P�rª}vp h gxzJp�VXgdf h WRP�r
p�VXgxd"Pu�urª} m�VXgZrZg k p�VXgdf h T~} m h P�j p�WXVRP�T�P k p�gZrZr
p h jQP�T p h km h P h d]gZWRf h�h P&zxP h Vim�W43lp�g h a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa��EK��
�aZ� � O g�� q WRP h VRP k j p�WXVRP k T�P k p�gZrZr
p h jQP q VSp53�rZgdP k rdfbW k T�Por
p�t�WRfDzxP h pbT�P�T�Pi�3p�WSpa �-p{t�WRP �zYg/��WRP�jQfbrdf h�h P zxf h VXWRP�r
pjdym P k mU3 � PQj�VXgxd"Psp kRk fyj�g q Psp�m�t�P�W k f h�h pK«"P�a �-p�T�P�m¬3g/�&zxPzxf h VXWRP�rdP k j p�WXVRP k T�P�t�WRfK® f h T�P�m�W�p kRk fyj�g q P k h_P�V r
poVXWRfbg k g/�&zxP\rdP�W qQk m�rZVSp�V�T3muj p�rdj�m�rT�P k D f h P kik p�gZrZr
p h VRP k hlp;d"PQj�rª}�fbWRT3WRP�T~}�f 3�VRP h VXgdf h T�P k 0
¬�p�VXgdf h k aNa=a�aNa�aNa�a�aNa��EK��
� aZ� F�WXg h j�gZt�P{T�P7®�f h j�VXgdf h�h P&zxP h V a=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� � =
� a�� �yj-� q zJp�WRP�t�W qQk P h VSp h V�rdP k T3g�� q WRP h V k�q r q zxP h V k m�VXgZrZg kSqQk tlp�W�rdP k 2 k V5�&zxP�T~}vp h gxzJp�VXgdf h � �3�
� a�� �]m�gxdyg�T3m{d]g k pK«"PiP�V�p h gxzJp�VXgdf h T~} m h pK«"P h VsjQfDziz�m h gdj p h V�t�fbm�W ��WSp h jQP 
 P�rdPQjQfDz

��� O a ` p(c ��m P�T~}�P h k P&z?3�rdP�T3m k 2 k V5�&zxP ` 3*c#��p�t�VXm�WRP k T~} q j�WSp h t�W qQk P h VSp h Vsrª}vp�t�t�rZgdj p�VXgdf h a��Q} g h j�WXm k VSp�VXgdf h d]gdT q fJWRP�t�W qQk P h VRP�rª} gxzJpK«"P�t�P�WRa�m P�tlp�Wor
p��\PE3�j pKzyh�P�Vr
puj�WRfbg ¬eP h WRfbm
«"P�WRP�t�W qQk P h VRP{rdP�W qQk m�rZVSp�VoT3m k m�gxdyg a�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� � �
� a K ��WSp�t
� P�T~} q VSp�V k T~} m h P<0lj�VXgdf heh f h rZg h q p�gZWRP a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa�� �5K
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� a � F�W qQk P h VSp�VXgdf h T�P�r
p|T q zxf h k VXWSp�VXgdf h T�P>0lj�VXgdf h g h VRP�WSpbj�VXgxd"P ` p(c_« q�h q WXgdcnm P�T�P�T q �3�m�V ` 3*c �"P p h ` j]co�3p�WSp�a=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� ��
� a� �yj5� q zJp k VXWXm j�VXm�WRP�r T�P k T3g�� q WRP h V k zxf]T3m�rdP k m�VXgZrZg kRqQk tlp�W�rª}vp�t�t�rZgdj p�VXgdf h aNa=a�aNa�a�� ���
� a�� � ¬yVXWSp�gZV{T�P|r
p T q zxf h k VXWSp�VXgdf h � zJpK«�g h pa ` ph 3*c�p�WXWXgxd q PuT�P �nP p h ` j�h�T3c�T q 3�m�V�T3mT3g
p�rdfD«�m P�h��3p�WSputlp�WXrdP ` P�h ® c �nP p h tlp�WXrdP ` «�c��3p�WSputlp�WXrdP ` ��h g�c�P�rZrZgZt k PwaNa�aNa=a�aNa�a�� ��b
� a�b � ¬yVXWSp�gZV�T�P�r
pJT q zxf h k VXWSp�VXgdf h � zJpK«�g h pa ` ph 3�h�j�h�T3ciT3g
p�rdfD«�m P|P h VXWRP �"P p h P�V��3p�WSp` P�h ®¯h «�c�g h VRP�WXWXm�t�VXgdf h T3mKT3g
p�rdfD«�m P�tlp�W�r
p k f h�h P�WXgdP�T~} m h V q r q t
� f h P���rª} gxzJpK«"P ` «�cP k V�P h j�g h q zJp k jQfbt�P aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� ���
ueaZ� ��f]f J�u�V � ��fyf Ja� WRfDz ��� WRP�t�W qQk P h VRP�r
pJt�f k gZVXgdf h T qQk gZW q P|T�P{r
pJj pKz q WSpJP�V�����r
pt�f k gZVXgdf h T3m�t�fbg h ViT~} g h V q W ��V6a�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�laZ� O g�� q WRP h VRP k ®�fbWAzxP k T�PsjQfbm�W43�Pip�t�W5� k W q «�r
pK«"P k T�P k tlp�WSpKzw��VXWRP k g h VXWXg h k �Qc]m P k � ` p(cV � =h�j � =h�3 �"= ` 3*c O q t�r
pbjQP&zxP h V{T�P k t�fbg h V k VRP�WAzYg h p�m¬ 
MP�V�� ` j]c�V �=h j � ��h�3 �$=�aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a���� K
�la�� � ¬3P&zYt�rdP�T�P�jQfbm�W43�P�T�P�W q p � m k VRP&zxP h VoT�P�V�2]t�P k rdf � ��g h � k rdf � � fbm�V aNa�aNa=a�aNa�a������

O aZ� ��P k T�P�m¬}V�2yt�P k T�P�rZg
p�g k f h k � ` p(c\WRfbVRf	�T�P ` 3*c�t�WXg k zJp�VXgdc]m PXa�aNa�a�aNa�aNa=a�aNa�a������O a�� `A` p(c O P k j�WXgZt�VXgdf h T~} m h rZgdP h ` 3*csT�P k j�WXgZt�VXgdf h T~} m h P{rZg
p�g k f h a�aNa�a�aNa�aNa=a�aNa�a����DbO a�� �_�lp�g h P k p�WXVXgdj�m�r
p�gZWRP k t�fbm�Wsm h WRf 3�fbVj� h P�m®�T�P&«�W qQk T�P�rZg@3�P�WXV q a�a�aNa�aNa=a�aNa�a����D�O a K F�p�WSpKzw��VXWRP k T�P O P h p;dygZV�B�p�WXVRP h 3�P�WA«�t�fbm�W�m h P�j5�lp_^ h Pl� h P�m®�T�P&«�W qQk T�PsrZg@3�P�WXV q a
��P�V�2yt�P{T�P�rZg
p�g k f h P k VsWRfbVRf	�T�P ` =(c�fbmet�WXg k zJp�VXgdc]m P ` �]c aNa�aNa�a�aNa�aNa=a�aNa�a����D�
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�gxzxjQP h J"f
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zJp h p h gxzJp�VXgdf h 3lp k PQTf h zxf\d"P&zxP h Vif 3 k P�WAd�p�VXgdf h p h TejQfD« h gZVXgxd"P?3�P&�lp\d]gdfbWIzxf]T�P�r k a�&��#-~�8� � �~/
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WRP p�r ��VXgxzxP d]gZWXVXmlp�rj�nm
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w 	spbP�WXrdfyj5� P�W7��b_z F a 	spbP�WXrdf]j-� P�W\h �=a 	�fbm�rZgdj�a<& 
 p k J���t�WXgdfbWXgZV�2�®�fbWAz�m�r
p�VXgdf h k ®�fbW�VA� P Jyg h P �zJp�VXgdj|jQf h VXWRfbr�fK® ��gx«���r@2eWRPQT3m h T p h V�p�WXVXgdj�m�r
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� � � � �������#�;�<� � � ���8/�� ��� �;�<����B�By�R@6����� �G�6�?����	 ���<4�� ��	�����2>	 M � ���	� � ���(h
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p�rsp h gxzJp	�VXgdf h P h «�g h Pi®�fbW{WRP p�r�VXgxzxP p�t�t�rZgdj p�VXgdf h k a�& � ��� �7�8���N(�� ��2 :
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w �_�lp�m
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w �_��WXg k VXg
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w ��W q VXmlp�r ��b_z u�a ��W q VXmlp�rªh � a �_�lp�m
zxP�VXVRP�al& � zJpK«"P � 3lp k PQT6d]g k mlp�r k P�WAd"fbg h «�3�2Eg h VRP �«�WSp�VXgdf h fK®oT�2 h pKzYgdj�zxP p k m�WRP&zxP h V k ak& �0-?�8� �,�~/D� �
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	 V �\f�dyg k mlp�r k 2 k VRP&z 	 zxf]T�P�rªa �;������-��<����A���<��B �����a-��<��B0�?/ ������} ���S�������e�
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� ��27��	 a�& F � O a 
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w � k t�g
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Na ��PE3�fbm�WRcnm P�h���a ��g@3�P�V\a�&cBogx«����rdP&d"P�r k t�PQj�g;0lj p�VXgdf h p h T�jQf h VXWRfbr�fK®ljQfDzu�z�m h gdj p�VXgdf h «"P k VXm�WRP k � VA� P � �\�����*�0u k 2 k VRP&zya & �0-?�8� �,�~/ � ��2 :e�a����-

�,����23����A��� F�� � � ����IKh3t�t�a�� ��b�&������h ��P h �&d"P�h
zJp�g��\�����a
w �-PQP=���_z �3a ��PQP�ho��ao����g h a & u ��gdP�WSp�WRj5��gdj p�rup�t�t�WRf"pbj5� VRf g h VRP�WSpbj�VXgxd"P zxfbVXgdf hPQT3gZVXg h «�®�fbWN�nm
zJp h ��rZg@J"Pc0>«�m�WRP k a<& uir@2 h �if]j7J �\f]fyT ` q T3gZV q tlp�W�c h��0-?�8� ��?/ � � � � � ��� � ��� M ��� � ��2,:<�a����- �#-~��:��6�A��	 �0-?�8���.�.4����a@�	 hst�t�a ����&GK�bh

��P � � 2"fbW4J©hlpbf � V{�\�����a
w �KpbP k ��_z F a �KpbP k h 
Na O p�WXWRP�rZrªh 	7a 	\rZm
z?3�P�WA«>h�ueaUF�P h VXr
p h T~a�& 
 � P�p�rZgxd"P k 2 k VRP&ze�

� m�rZr � 3�fyT�2}g h VRP�WSpbj�VXgdf h �sgZVA�Hp�m�VRf h fDzxfbm k pK«"P h V k a�& � ��2,:<������-
�,����23��}
��A��� � ���(h]t�t�a-���;&��\bh ��P h P&d�ph�� �sgZV4D P�WXr
p h T~h�p\d]WXgZr��\����a � � � ��a

w �Kp�rZg k ��b_z �Ia�� p�rZg k h��faa�_�lp�m
zxP�VXVRP�hy��a�	�fbm T�P�V\a�&�F�f k gZVXgdf h g h «|p�jQf"p�W k P � j p�rZg@3�WSp�VRPQTj pKzxP�WSp �sgZVA�uWRP k t�PQj�V�VRf�p h m h J h f � h f 3 � PQj�VO3�2 � O � �	�jdyg k mlp�r k P�WAd"fbg h «>a
& �0-~��� � �~/p� ��� � � � � �;��� � � ���8/ �k��� �G���?����A��	 ���<4 �,������23����A���bF ��� � �'}
����IKh3t�t�a����� ��&�������hdF�g k j p�VSp �\p 2(h*zJp�g��\����ba

w �Kp�rZrdfbVj��� z Beaeu�a � p�rZrdfbV\a�& 	�P&�lp;dygdfbW¯� fbWXgdP h VRPQT�p�t�t�WRf"pbj5� P k VRf jQfD« h gZVXgdf h ��VA� PQfbWRP �VXgdj p�r-t�P�W k t�PQj�VXgxd"P�a{U����?��- �C���b���A��	��������<�;�;	 h �����3�Z�\����& � � =h-�\����� a



� ��n^]���i j h � \���� _ �����

w �Kp�WRjQP�r � pwb =_z ��a � p�WRjQP�r � pae& � p�VA� P&zJp�VXgdj p�r\T�P k j�WXgZt�VXgdf h fK®\VA� PYWRP k t�f h k P k fK® k gxzYt�rdPjQfbWXVXgdj p�r\jQP�rZr k a �a����-��<��B#�~/ �l:e��A�.��B �e�8�������	�V�~/ �,2D��-���.�(h � =3�Z� �����8&���� = =h�\��b =a
w �Kp�WRj5�lp h T����_z ��a �Kp�WRj5�lp h T~h � a �_�lp�m
zxP�VXVRP�h uea �og@D D f
al& � k g h « VA� P}VSp k J ® m h j�VXgdf hp�t�t�WRf"pbj5�UVRf�p\d"fbgdT WRf 3�fbV � fbg h VurZgxzYgZV k p h T�J]g h P&zJp�VXgdj k g h «�m�r
p�WXgZVXgdP k g hd]g k mlp�r k P�WAd"fbg h «>a �0-?�8�z�?/�� � � � ����� � �;�<� � � ���8/C��� �;������B�B �R@6����� �G���?����	

���<4 � ��	�����2>	 M � � �	� � ���Dh��EK ` �(c �Z� =�b ��&�� =�� =h h f\d"P&z 3�WRP~�\�����a
w �Kp�WRj5�lp h T���b_z ��a �Kp�WRj5�lp h T~h �ua O afB�pK«"P�W\a0& O 2 h pKzYgdj k P h k fbW�t�r
p h�h g h «�g h d]g k mlp�rk P�WAd"fbg h «>a�& � � � � �;��� � � ���8/��l��� �G�6�.������	*���<4 �,������23����A��� ��� � � � ����hd"fbrªa��h�t�t�a��\��b�b�&��\��� �h ��fbm
dbp�g h h 	�P�rx«�gdcnm P�h �Kp�g��\����ba
w �Kp�WRj5�lp h T����_z ��a �Kp�WRj5�lp h T~a#& ��g k t��#u k fK® V ��p�WRP[P h dygZWRf h�h P&zxP h V�® fbW�PE2"P ��g h �ª�lp h Td]g k mlp�r k P�WAd"fbg h «>a�& � � � � �;�<� � � ���8/������ �G�6�?�S����	#���<4 �,�a����27�S����� ��� � �

� ���(h O q VXWRfbgZV\h �Hgdj5��gx«np h h �Kp�g��\�����a
w �Kp�VRP p k ��� z �+a �Kp�VRP p k a�& �,� � ��} � �����-����� � �8��� 
 �~/ �;������-~�S�8�� ���>(*-~��23�)���<4 
g��}

B ��� �N����BR��� @�������	 a#& 
-PQj-� h gdj p�r�WRP�t�fbWXV\ho�yj5� fyfbr{fK®7�\fDzYt�m�VRP�W �yj�gdP h jQP�h
��p�W h P&«�gdP � P�rZrdf h � h gxd"P�W k gZV�2(h��\����� a

w � j���p�rZrZm
z ��� z u�a � j���p�rZrZm
zyal& � �����8/1��-?����2D����� � �?��-�������@ 
 �� � � ��Bt�?�1�� ��� � ��-?����:e��A���
���<4 �p�A4S46��� �<���S���&ae& ��p�t�t�fbWXV�T�P �oPQj-� P�WRj5� P h 
 � �3����h � h gxd"P�W k gZV�2�fK®
�ofyj5� P k VRP�W\he�\fDzYt�m�VRP�W��yj�gdP h jQP O P�tlp�WXVAzxP h V\h � m�gZrZrdP�V{�\����� a

w � P h p�WRT p�g k = �_z ��a � P h p�WRT p�g k a�& ���846=�Bt�3�64S�;:e������ />2>�aB����}Q��� ���?����Tz46�727��� ����23������	��6�a}
23������	 ��:
��-����-)4�� �S�.E1����	;������
	 a & 
 �>� k P T�P`T�fyj�VRfbWSp�V\h � h gxd"P�W k gZV q T�P
�oP h�h P k ��h � � � �aueh�� = = �a

w � f h D p h gO= =_z �>a �Hf h D p h gªhfF a 	spbP�WXrdf]j-� P�W\h �=a 	�fbm�rZgdj�h O a 
 �lp�rxzJp h�h a & � k g h «Up hg h VRP�WAzxPQT3g
p�VRP k J"P�rdP�VRf h p h T}g h d"P�W k P<Jyg h P&zJp�VXgdj k ® fbW zxfbVXgdf h WRP�VSp�WA«"P�VXg h «>a
& �0-?�8� � �?/ �0��-?�.@�-?�;:������	 � KSKSK h
d"fbrªa��\� ` �(c h � h VRP�WXr
p5J"P h h��]m�g kRk P�h � = = =a

w � fbWSp kRk fwb��_z F a �HfbWSp kRk f
h �ea 
�pK«�rZg
p k jQf ` q T3gZV q tlp�W�c ae& �'��23��� ��������2D���<� �l�<46��-;	;}
�����<4�����@�a�& �ifbWXVA���B�fbrZr
p h T~h�ujz k VRP�WRT pKzyh��\��b��a

w � fbWSp 2y� �_z ��a �HfbWSp 2(a�& O P k gx« h g h «j® fbW�p�VXVRP h VXgdf h a��g�A��������A��� M � ��Bt�?�1��A��� M � 
{��-.���e�;	;	 M
���<4 � �����-?��Bd� �L�-;��������� ���5(����<��BR4 
G-?�8�S46�������¤h�t�t�a�� ��& �	�h��\��� �a

w � fbWRP p�m���b�p_z �ua�� fbWRP p�m�a�& ����46��By� 	1�������74��>�.��2,:���-�����2D���<�a:����a-{BR�,	;��25��BR����A���5��������-;}
�S�1�� ����� �;:S:<By��������������D�-~� � �g-~���a�����- 25�aBy���23�84S��B a�&�
 �>� k P�T�PsT�f]j�VRfbWSp�V\h
� h gxd"P�W k gZV q T�P �oP h�h P k ��h � WXg k ph h f\d"P&z 3�WRPJ�\����ba

w � fbWRP p�m���b533z �ua�� fbWRP p�m�hy��a O f h g@J]g
p h a�& � WRfDz t k 23j5� fbrdfD«�gdj p�r�p h TxWRP p�r ��VXgxzxPig h VRP�WSpbj �VXgdf h WRPQcnm�gZWRP&zxP h V k VRf 3�P&�lp\d]gdfbWSp�r k gxz�m�r
p�VXgdf h ae& �0-~��� �#�~/5� ��� �0�a-~��@�-~��}
:��6�A��	 �>��-��8	 �a�;:W��� � ��2 :e�a����- �,����23����A��� ���e4�����25��BR����A����F	� � � � ��}
����IDh ��g k 3�f h h k P�t�VRP&z?3�WRP~�\����ba

w �Hm�rZVRf h ��b_z � a��Hm�rZVRf h a�& � �����- � BR�*4��C23��������2D���<�{46�;	��6��23���e�b�4��;	p46�g	 ����� ��=;	8�&aS&

 �>� k P{T�P�T�fyj�VRfbWSp�V\h � h gxd"P�W k gZV q T�P �iP h�h P k ��h � � �X�au�h��\����ba

w ��P ��P�rZr � =_z �iP �\P�rZrªa�& �k��� �0�.4�� ���?��-����;	7�?/>�.�.@�������A���3a�& B�p�W �\p�WRT m h gxd"P�W k gZV�2`t�WRP kRk h�����;&�� ���_t�axh ��f h T3WRP�h �\��� =a
w �igdPE3�m�Wj���_z ��a �igdPE3�m�W\h��la�Hofyj5��a�&)�\f h VXWRfbr�fK® k P�rdPQj�VXgxd"P�dyg k mlp�rlp�VXVRP h VXgdf h � � fyT�P�rZg h «VA� P �0� P�WRPetlp�VA� �\p 2(a & � 4��N���e���;	z��� "�����-?��B �;��/���-�23����A��� �0-?�8���;	;	;����@

� ��	�����2>	&hd"fbrªa3bh3t�t�a3b = ��& b =�ba 
 � P � � 
 F�WRP kRk h��\�����a



� ��� � ��n ]���i j h � \���� _

w ��f k P�WI��_z Bea ��f k P�W\h ^ a��oP h p�m�rZV\h O a�
 �lp�rxzJp h�h h ��a�� pK« h P h p�V¯� 
 �lp�rxzJp h�h a�& ��p	�dygx«np�VXgdf h ® fbW T3gx«�gZVSp�r�pbj�VRfbW k 3lp k PQT�f h k 2 h VA� P�VXgdj dyg k gdf h h_zxP&zxfbW42�p h TrdP p�W h g h «>a � ��2,:<�a����-�� �#-?�;:��6�A��	 h-�\� ` �]c ���8&��\�h-�\����a
w ��f k P�WI��� z Bea���f k P�W\h O a 
 �lp�rxzJp h�h a
&U�yP h k fbW 3lp k PQT k 2 h VA� P�VXgdj�pbj�VRfbW k g h puVRP h�h g k«npKzxP k gxz�m�r
p�VXgdf h a^& � ��2,:<������- �#-~��:��6�A��	 �;�<����-;�e�������<��B � � �]h-t�t�a��\b���&�\��bh�B�p kRk P�rZV\h 	\P�rx«�gZm
zyh � m�g h �\����� a � � � � �\fDzYt�m�VRP�W��yfyj�gdP�V�2 F�WRP kRk a
w ��fbm
«np�WRP�Vl��b_z �3a �Qa �ifbm
«np�WRP�V\h#� a �Hm�rZVRf h h 	7a uiW h p�rdT3gªa{& �\f"p�W k P ��VRfK� 0 h P�T�P k gx« h fK®®�PQPQT�3lpbj9JejQf h VXWRfbrZrdP�W k ® fbW�T�2 h pKzYgdj�rdf]jQfDzxfbVXgdf h aGU���� v ��	;�
��B � ��2 :e�a����-&h��� ` ��&�� =(c � K ���&GK ��h��\����baa&��X��� �&=3���Db	� ���Db��a
wCF�g kRk p�WRT � ��g@3�fbrZrdP�Vl� �_z ��adF�g kRk p�WRT � ��g@3�fbrZrdP�V\a�& � ���<����: ����� ��� �.��2523���<4��,:���-3��	;	1��- �8��	�	8��2D�����

��� 	��
��B#4�� ���x-?�6�?���p23�6����Bt�&a�& 
 �>� k P T�PJT�fyj�VRfbWSp�V\h���jQfbrdP~T�P k �`g h P k T�PF�p�WXg k h T q jQP&z 3�WRPJ�\��� �a
wCF�fbt�f\dyg��ju���_z � aUF�fbt�f\dyg��j�h<u�a ��gZV4Jyg h a�& FQ�G2 k gdj p�rZr@2i3lp k PQT�zxfbVXgdf h VXWSp h k ®�fbWAzJp�VXgdf h aa&

uir@2 h �if]j7J �\f]fyT ` q T3gZV q tlp�W�c h��0-?�8� � �~/ � � � � � ��� � ��� M ��� � ��2 :e�a����-
�#-?�;:������	��0-?�8�����?4�����@�	 h�t�t�a����;& � =h ��a �iaxh pbf � V��\�����a�u � �*F�WRP kRk a

w ��p53�gdP=���_z 
Na��ip53�gdP�h O a�
 P�W4D fbt�fbm�rdf k a1& � fbVXgdf h p h T�jQfbrdfbW�p h p�r@2 k g k ®�fbW p h gxzJp�V-t�P�W¯�jQP�t�VXgdf h a�& �0-?�8� � �~/'� ��� Y �S� � " ��� � � ���8/��k��� �,-��� � ���A��B �;������B�B �R@6���e���>���<4
� �
� �0�R@ ��� � �;���<��N���� ��� �0:S:<By����������
	z�~/ �,-��� � ���A��B �;������B�B �R@6���e��� � ���8/8��}
-.���<�;�&h t�t�a�� =�� =�&�� =���� h �HP h rdfcF�p�W4J©h�pbf � V��\�����a

w �iPE2 h fbrdT k b�� z �la � a �iPE2 h fbrdT k a�& � rdfyj9J k h*� P�WRT k h�p h T k j5� fyfbr k � u T3g k VXWXg@3�m�VRPQT�3�P&�lp	�dygdfbm�WSp�r�zxfyT�P�rªa � ��2,:<������- �#-?�;:��6�A��	 h �3�������& �5K>h-�\��b�� a
w �ogxzxPE2�� �_z ��a �ogxzxPE2(h0�la 	�WRf � h a{& 
 p k J�� fbWXgdP h VRPQT dyg k gdf h �sgZVA� z�m�rZVXgZt�rdP 	�p 2"P kh P�V k a�& u�a 	\r
p5J"P�h u�a���m�gZrZrdP ` q T3gZV q tlp�W�c h � �8�� ��� v ��	;�A���3h�t�t�a �3���8& � ���h

��pKz 3�WXgdT«"P�h ��u�h��\��� �a 
 � P � � 
 F�WRP kRk a
w �if 3�g h k f h �5Kbz O a �if 3�g h k f h a & 
 � P|zxPQj5�lp h gdj k fK®0�nm
zJp h k pbjQj pbT3gdjJPE2"P|zxf\d"P&zxP h V k a

�a���a-;�<��Bl�~/�� � ��	����BR�.@���h���� K ���5K ��& ���5K>h �\���5K>a
w �ifDzxP h 2�= �_z 	7a 
-P�W
B�p�p�W �ofDzxP h 2(aN& � -?�����} �0�<4�v ��	;�A���9���<4 �z�aB��� 	1�.��Bt� �;23�8@�� �,�e��}

B ��	;��	Q���;���-~��4����8�����)��� �e�.��Bt��} ��:��S��� U����.��- ��aS&\H�rZm �\P�W usj pbT�P&zYgdj<F�mU3�rZg �k � P�W k h � = = �a
w �if k P����_z �la � a �of k P�h 	7a ��m P h VRP�W\h 	7a 	\fyT�P h � P�gxzxP�W\h �6a �fak�\fD� P h a<& � :Jj�gdP h V«"P h P�WSp�VXgdf h fK®�zxfbVXgdf h VXWSp h k gZVXgdf h k m k g h « k tlpbjQP�VXgxzxPojQf h k VXWSp�g h V k a�& �0-?�8� �

�?/�� � � � � ��� � ��� M ����� ��2,:<�a����- �#-~��:��6�A��	 �0-?�8���.�?4�����@�	 h�t�t�a��EK��8&�� �5K>h
��P � ^ WXrdP p h k h �-fbm�g k g
p h P�h�pbf � V��\�����a

w �3pKz k f h �3� z �la��3pKz k f h h �6a�-P 	�fbWA« h P�h 	7a � k t�g
p�m�a & �G���?��� � �����-?��Bd�g� ��� U���	;�
� ���e�1����� � :S:<-?�8�S� ��a�& ��r
p�WRP h T�f h F�WRP kRk h ^ ¬ ® fbWRT~h��of 2np�m
zxP�� h gªhl�\���3��a

w �3p h D p����_z �lay�3p h D pha�la O P k VXWXm P�rªh��ua O m�VA� P h a�& �Qd"fbrZm�VXgdf h fK®-p�m�VRf h fDzxfbm k pbj�VRfbW kg h p h g h VRP�WSpbj�VXgxd"P�WRP p�r ��VXgxzxP�P h dygZWRf h zxP h V\a
& �0-?�8� � �~/'� ���	�;�<� � � ����/ �l���
v�� 	�����B � ��2,:<�a�����@)F ���'v �����1IKhyt�t�a������8&�� � �h�HifbVA��WXm T~h � h T3g
ph��\�����a

w 
�p5J�= =_z � 
�p5J�h ^ a �yf h «>h Bea Hof
a�& � fbVXgdf h 3lp�r
p h jQP 0 rZVRP�WXg h «>a � ��2 :e�a����-��#-~�;: �6���	
� ��-���2ih��\� ` �(c � K ��& �3��h�pbf � V � = = =a
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