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Vega of Call

XY

3. column

92.50

100.00

107.50

0.10

0.17

0.24
5.704

11.324

16.944

(85.00,0.02,0.084)

(115.00,0.02,0.084)(85.00,0.32,0.084)

 

(85.00,0.02,22.564)
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Eta of Call w.r.t. sigma

XY

3. column

92.50

100.00

107.50

0.10

0.17

0.24

2.712

5.417

8.122

(85.00,0.02,0.008)

(115.00,0.02,0.008)(85.00,0.32,0.008)

 
(85.00,0.02,10.827)

  

 

�"[@l%`m\:T�ð²Ç�SqÕ²ÓOt5Þ·Ñ�ÎvÖ1Ñ�ÌH×�vqÎvÕ²È�Þ�Ó�Ô#ÓfÞ·ÑhÔ�ÊOË¹Î�ËµÊOØ1È#q=ÑEÜZÑ�ÞµÞ�È+ÉqÊlË¹È�Ì�m7ËµÊ Õ¤Í³Ó�ÔlÉ<ÓvÎ�Ê
ÊSÈ�ßhÈ�Þ·Ñ�ÊOËµÞ~ËµÊOØ�Ñ�Ô5Ï�Ëµß�Ó�Ì¤ËµÌ�K9�!R7m7ËµÊ Õ�ÊOË©rGÓ&Ê�Èjr=Ñ�ÊOÒpÍ�ËµÊlØ�KSÞ·Ó�qvÊ«Ñ#l_Ë�ÔDR>qvÍ³È�r�|+IZ|�~�Ê�È|�I���~Ñ�Ìq×BÔvÊ�ÈQÎ+Ö$ÉqÍ�Ë¹Î+Ó�KOÍ�Ë�ÏhÕ�Ê�Ñ-l_Ë�Ô�R
qvÍ³È�r}�+��Ê�ÈfP+P��+ITSqÕ²Ó#Ó�l�ÓfÍ³Î�Ë�ÔfÓ¨ÉqÍ�Ë¹Î+ÓumFÑhÔs>l�Óv×#Ñ�Ê�P�|+|hÐ:ÊµÕ<Ó$ß�È�Þ·Ñ�ÊlËµÞ�ËµÊlØ�É<Ñ�Í+Ñ3r=Ó�Ê�Ó�Í,Ñ�Ê�|+I {¤Ñ�ÌH×#ÊµÕ<Ó$ËµÌ\ÊSÓfÍ³Ó�Ô�ÊFÍ³Ñ�ÊSÓ�Ñ�Ê]^MÓfÍ³È+I

x�[�W6n � Ü �W� õ � × ^8c�l���ù Ö ý��¤� Ù �W� Ù � õ ý�ð��Q�� � � à �lî%�
x�nmT4\6T�� [8_jW:nmTNT4�bT4\'U�[h_ TPZm\6[8U4T�ï���W6nmT�U4c�V?_ W6]�V%Wj\6[8_:k.��d�\6T4TP[8V.W:T4\6T�_ WL\']3W:T�]�V?a�� W:nmT�_ W6]�V?am]�\6aVmc�\6Yj]�^?amT4V?_:[�W#zRd�`mV?U�W:[8c�VEuJvwnmT��^h]�U'kG]�V?aL®mU'nmc�^8T�_>�°í��A��ò%��d�c%\:YR`m^8]�d�c�\JW6nmT>Zm\6[8U4T>c�dE]�U�]�^8^mc�ZmW:[8c�V[8_ ���E� ��ù Ö à â à � õ � × ù Ö�� �W� Ü � ü ��� Û	��  � �?� õ � �¸±.�
x�[�W6n � abT4Vmc�W:[8Vml�W:n?T�_#W']�V?a?]�\'aoV?c�\6Y�]�^�ab[h_#W6\:[8ym`bW6[@c%VPd�`mV?U�W:[8c�VN]�Vga�� õ × � Ü�ü � � �<u�µ>V?^@[8k�Tfd�c%\W:nmTfU�c%V?_ W6]�V.W�Z?]�\']�Y�T�W6T4\'_���ï � ]�V?a¡�aïAW6nmT�abT4Z�T4VgabT4V?U4T�c�d � ��� c%V¡�N[h_�Y�]%abT
T��bZm^8[8U4[�W�_ [8V?U4T�x�Tx�[@^8^�U4c�V?_:[8amT4\�W:[8Y�T�����]�\:zA[8Vml���c%^8]�W:[8^@[@W#zj[@V�W6nmTfd�c�^8^@c3x�[8Vmlj_:T�UW6[@c%V?_�uvwnmTfZm^@c�W>c�d ç T4l%]R[8VP�"[8l�`m\6T,íf_:`ml%l�T�_ W6_�W6n?]3W�[8VP]�y?_:c�^8`bW:T�W:T�\:Yj_wc�ZmW:[8c�V?_�]�W�W6nmT�Y�c�VmT�zjx�[�W6n^@c%VmlfYj]3W:`?\:[@W:[8T�_�\6T�]%UWJY�c%_ WJ_:T4Vg_ [@W:[8��T�^@z�W6c�U'n?]�Vml%T�_"[8VG�%c�^h]3W6[@^8[�W#z%u�Ä�VGW:n?T�c�W:n?T4\Jn?]�V?a�ï�Y�T�]%_ `?\:[8VmlW:nmT�T4¯�T,UW'_�c�dJU'n?]�V?l�T�_�[8VP��c�^h]3W6[@^8[@W#zL[@VP\6T4^h]3W6[@�%TiW6T4\6Y�_Mïmc%VmTf\:T,]�^8[@��T�_�d�\6c�Y½�"[8l�`m\6T$ð�W6n?]3W>c%ZbW:[8c�Vg_\:T,]�U�W:[8Vml�YGc._#Wi_:T4Vg_ [@W:[8��T�^@z�]�\6T
c%`bW ��c�d©��W:n?T���YGc%VmT4zXx�[�W6nN_ nmc%\ W>Yj]�W:`m\6[�W6[@T,_4u��mc%\>c�`m\�U'nmc�[hU�Tfc�d"W:n?TZ?]�\']�Y�T4W:T4\'_G[@V«W6nm[8_LT��m]�Y�Zm^8T�ï � ]�W W']�[8V?_L]¤^@T���T�^>c�dGí���]3WL]�Y�c�V?T4zAVmT�_6_�c�d��mu ¥_î¤]�V?a�W:[8YGTPW6cYj]3W:`?\:[@W#zNc�dw�mu �_ðXz�T,]�\'_fïE]�ZmZm\6c��A[8Yj]3W6T4^8z�c�VmT�x�T4T4k$u�¨7V�c�W6nmT4\�x�c�\'am_MïE]oc%VmT�ZgT�\6U4T4V.W�U'n?]�Vml�TGc�d��c%^8]�W:[8^@[@W#zPc3��T4\
]X_:Yj]�^8^0W6[@Y�TG[@V.W6T4\6��]�^�[@Y�Zm^8[@T,_f]jW:T�V�Z�T4\'U�T�V.W
U'n?]�Vml�TRc�dtW6nmTG�^h]�U'k�]�Vga�®bU'nmc%^@T,_c�ZbW6[@c%VoZ?\:[hU�T%u

�



¢ £�Q�DPÍ>Ë�H²KPÌoDPË�Ð Q�O�ÏÅQ4D O�IRD�F�Q4DXMPIRMPÏ½F�Q4Ð Í
¨7V�]�U�c%V.W:[8V.`?c�`?_�W:[8Y�Tod�\']�Y�T�x�c%\:kqït{Ec�]�Vga } ]�Vml~�]í,���aî���U4c�V?_:[habT4\6T�a�W:nmT�U4]%_ Toc�df]NW6\:T�V?ab[8VmlÄ�\:Vg_#W6T4[8V�µinm^@T�VAygT,U'k���Ä
µ
��Zm\:cbU4T�_6_�d�c�\wW:n?T�^@c%l%]�\6[@W:nmY c�d0W6nmT�_#W6cbU'kLZm\6[8U4T
Z?\:cbU�T,_:_�ù��¸â ��ïm[�u T�u�t^8c�l�ù Ö�× � ü3¤ ��^8c�lªù Ö"ü ã<â � Ù ã��s�%â Ù �0�_¥ Öà
x�nmT4\6Tw¥ Ö [8_GW6nmT�_#W']�V?a?]�\'a } [8T4VmT�\jZm\6cAU4T�_6_fï�ãÁ]�V?ay�³W:n?TPW:\6T4V?a«]�V?a���c%^8]�W:[8^@[@W#z�Z?]�\6]�Y�T�W:T�\6_Mï\:T,_ Z�T�U�W:[8��T�^@z_ï�]�V?a ¤ W6nmT�\']3W:T�]�Wtx�nm[8U'nGW6nmTi_ W:cbU'k�Zm\6[8U4T�[8_tZm`m^8^@T,aRyg]�U'k�W6c�[�W'_ªabT4W:T4\6Y�[@V?[8_ W:[hU�W:\6T4V?aEuS�T�W6`m\6V?_wc3��T�\�W6[@Y�T�[8V.W:T4\6�3]�^h_wc�d"^@T�Vml�W6n�¦½U4]�Voy�T�abT�egVmT�aP]�_

Õ Ö �?¦�� × ^@c%l�ù Ö ü ^8c�l�ù Ö�Ûg§
d�c�\�x�nm[hU'noW:nmT�_:T�U4c�V?aoc�\'abT4\�Y�c%YGT�V.W6_�U4]�Voy�T�U4]�^8U4`m^h]3W:T,ao]%_

ç ]�\�� Õ�Ö �D¦G�:� × � õ¤ �]í ü T��bZ�� ü3¤ ¦��:�
x�[�W6n ¤w¨ �<ïm]�V?a

© Ü �?¦�� × ì�c�\6\�� Õ Ö �?¦�� à:Õ Öª;§ �?¦�� � ×»ü íð �°í ü T4�bZ�� ü3¤ ¦�� �!« �����
£t��T�VjW:n?c�`ml%nLW:n?T�\6T�W6`m\:Vg_ªT4�An?[@ym[@W�W:[8YGTfabT�ZgT�V?abT4VgU�T�]�V?aLY�]�z�y�TfZm\:T,ab[hUW:T,aj`?_:[@V?l�W6nmT�V?T4l%]��W:[8��T�e?\'_#W�c�\'abT�\�]�`bW:cbU�c%\:\6T4^h]3W6[@c%V?_tl%[@�%T4Voy.zN������ïbW:nmT��^h]�U'kj]�V?aP®bU'nmc%^@T,_f�]í��A��ò.��d�c�\6Y�`?^8]R\:T�Yj]�[8V?_�3]�^8[8ao_ [8V?U�T
x�T�]�\6Ti[8VP]RU4c�Y�Zm^8T�W:T
Yj]�\6k�T4Wªd�\']�Y�T4x�c�\6kG]�V?ajW6nmTf�^h]�U'kj]�V?ao®bU'n?c�^8T�_
�¸�®m�ªd�c�\6Y�`m^h]abcAT�_wVmc�WiabT4Z�T4Vgaoc%VXW6nmT�ab\6[�d©W,u¡>c3x�T4��T�\MïmW:nmT�am[�¯$T4\6T4V?U4T�nmT�\:T�W6c�W:nmTG_#W']�V?a?]�\'a��®�Y�cbabT4^0[8_>W:n?]�W>W:n?T�Z?]�\6]�YGT4W:T�\�T�_ W:[8Y�]�W:T,_`?_:T�ajW6cRZ?^@`ml�[8V.W:cRW:nmT��®�d�c%\:YR`m^8]GU'n?]�Vml�T%u0¨7V�Z?]�\:W:[hU�`?^8]�\Mï%W:nmTf�%c�^h]3W:[8^8[�W#z�Z?]�\6]�YGT4W:T�\�[h_�]�a.�#`g_#W6T�aW:cj]�nm[8l�nmT�\�^@T���T�^�utv0cL_ T�T
W:nm[h_fïgVmc�W6TfW:n?]�W�W:nmT�T�Y�Zm[@\6[hU4]�^<�3]�\:[h]�V?U4Tfc�dJ]R\6T�W6`m\6V�Z?\:cbU�T,_:_�c%y?_ T�\:�%T�ac3��T�\�û�W:[8Y�T�[@V.W:T�\:�3]�^8_wc�d0^8T4Vml�W:nw¦ [h_

¬ õ � Õ �?¦�� � × íû
®

Ö¯0Ü � Õ�Ö �?¦�� ü±°Õ �?¦�� � õ
x�[�W6n °Õ �D¦�� × Ü³² Ö¯0Ü Õ Ö �D¦G��ï%]�V?aRW:n?]�WtT4Y�Zm[8\:[hU4]�^bYGc%Y�T4V.W6_J_:nmc�`?^8aGYj]3W'U'n�W6nmT4c%\:T4W:[hU4]�^bY�c%YGT�V.W6_Mï� õ¤ �]í ü T��bZ�� ü3¤ ¦��:� ×±¬ õ � Õ �?¦�� ��«
�m\6c�Y W6nm[h_wd�c�^8^@c3x>_�W6n?]3W � õ × ¬ õ � Õ �?¦�� �¦ ^@c%lg�°í Ù ð © Ü �?¦�� �

ð ©bÜ �?¦�� à �¸¥.�
x�nmT4\6T�W:nmT�e?\'_#WwW:T�\:Y x�c�`?^8aXygTf`?_:T�aLW:cGT�_ W:[8Y�]�W:T
W:n?T��%c�^h]3W:[8^8[�W#zjZ?]�\6]�Y�T�W:T�\�[8Vo]G�®jd�\']�Y�T�x�c%\:k$uvwnmTR_:T�U4c�V?aNW:T�\:Y�ï$x�nm[hU'n�[h_i^h]�\6l�T�\>W:ng]�V�c%VmT�ï<]%a.�#`?_ W6_�W:nm[h_f_#W']�V?a?]�\'a�w®N��c%^8]�W:[8^@[@W#z�W:co]onm[8l�nmT�\^@T���T�^�u�vwnmT>c%ZbW:[8c�VjZm\6[hU�T�[h_JW:n?T4VLc%ybW6]�[@VmT,aRd�\:c%Y W6nmTi�®Rd�c�\6Y�`m^h]j�¸±.�JyAz�Z?^@`ml%l�[8Vml�[8VjW:nmT,Ñ�×9´�Ò�Ô�Ê�Óv×��c%^8]�W:[8^@[@W#z�� õ l�[8��T4V�[@V~�¸¥.�u�®A[@VgU�T�c�ZbW6[@c%V�Z?\:[hU�T,_
amT4Z�T4V?a�Zgc._ [@W:[8��T�^@z�c�V��%c�^h]3W6[@^8[�W#z_ï<VmT4l.]3W6[@�%TR]�`m�W:cbU�c%\:\6T4^h]3W6[@c%VP[@Y�Zm^8[@T,_�]�V�[@VgU�\6T�]�_:T�c�dtc%ZbW:[8c�V�Zm\:[hU�T,_>[8V�W:n?[8_
U�c%V%W6[@VA`mc%`?_ ��W6[@Y�T�ï�U�c%YGZ?^@T4W:T�Yj]�\:k%T�Wd�\6]�Y�T4x�c�\6k�u«¨�WX_:nmc�`m^ha«ygT�T�Y�Zmn?]�_:[8�4T�a�W:ng]3WLx�TPamT�]�^ix�[�W6n�W6nmTNU�c%V?_:T��.`mT4VgU�T�_�c�d�Y�cbabT4^iYG[h_ �_ Z�T�U4[�e�U4]3W6[@c%V%Çª£ª\:\6c�VmT�c�`?_:^8zGV?T4l�^8T�U�W:[8VmlL]�`mW:c�\6T4l%\:T,_:_:[8��T�amz.Vg]�Y�[8U�_�`mV?amT4\6T�_ W:[8Y�]�W:T,_wW:nmT���c�^h]3W6[@^8[@W#zZ?]�\']�Y�T4W:T4\�]�V?a�ïAW:nA`?_Mïmc%ZbW:[8c�V�Zm\6[8U4T�_�u{Ec�]�V?a } ]�Vml��°í����aî��f]�^8_:cNU�c%V?_ [habT�\�Y�c�\6Tjl�T4V?T4\']�^Oï0YR`m^�W6[@�3]�\:[h]3W6TjZm\:cbU4T�_6_ T,_fW:n?]�WR]�^8^8c3x d�c%\Zgc._ [@W:[8��T�\6T�W6`m\6VL]�`bW6cAU4c�\6\:T�^8]�W:[8c�VEu0vwnmT4zRe?V?a�W6n?]3W�c�ZbW6[@c%VjZm\:[hU�T,_tabT,U�\6T�]�_:Twx�nmT4VLW:nmT�\:T�[h_tZ�c%_:[�W6[@�%T]�`bW6cbU�c�\6\6T4^h]3W:[8c�V�uovwnm[h_fï"nmc3x�T4�%T4\Qï�[h_�]PZ�T�U�`?^@[h]�\6[�W#z¤c�dwW6nmTjW:\6T4Vgab[@V?l¤Ä
µ���Zm\6cAU4T�_6_�]�V?a�amc.T,_�Vmc�Wnmc�^hao[@VPl�T�VmT4\']�^�u

í,�



¨7V�W6nm[8_jU4c�Y�Zm^8T�W6ToYj]�\6k�T4WRd�\']�Y�T�x�c%\:kqï�W:n?T�c%Vm^8z�ab[�¯$T4\6T4VgU�TPygT4W#x�T�T4V�W:nmT��^8]%U'k | ®bU'nmc%^@T,_]�V?a~{�c |¶} ]�Vml�Y�cbabT�^8_j[h_�W6nmT�ab[@¯�T�\:T�V.WLT�_ W:[8Y�]�W:[8c�V~c�d
W:n?T�ab[@¯�`?_:[8c�V�Z?]�\6]�YGT4W:T�\u��uÁvwnA`?_Mïc�V?U4TN^8[@VmT,]�\Xamz.Vg]�Y�[8U�_X]�\:T�[habT4V.W6[�e?T,a~d�c�\�]�l�[8��T�V~\:T4W:`m\6V·_ T�\:[8T�_Mï�T�_ W:[8Yj]3W6[@c%V�c�dfW:nmT¤ab[@¯�`?_:[8c�VU�cAT�¾LU4[@T�V%W�_ nmc%`m^hajygT
]�a.�#`g_#W6T�aL]%U4U�c%\6am[@Vml%^@z%u � ^@^gW:n?]�W�Yj]3W:W:T�\6_ªnmT4\6T>[h_tW6nmT�U4c�\6\:T,UWtT�_ W:[8Yj]3W6[@c%VLc�dW:nmT�am[�¯$`?_:[@c%VPU4cAT�¾LU�[8T4V.W�uvwnmTLab[@¯�`?_:[8c�V�U�cAT�¾LU4[@T�V%W�n?T4\6TG[h_�]PU�c%V?_ W6]�V.W�Z?]�\6]�YGT4W:T�\
x�n?[8U'n�\6T4Yj]�[8V?_f`mV?U'ng]�Vml%T�a�`mV?abT�\\:[h_:k�VmT�`bW:\']�^8[@�,]3W6[@c%VEu0¨7VL]�YGc%\:T�l%T4VmT�\6]�^bd�\']�Y�T4x�c�\6k�x�nmT�\:T>�%c�^h]3W6[@^8[�W#zR[8_�_#W6cbU'n?]�_ W:[hU�ï�W:nmT���c�^h]3W6[@^8[@W#zabzAV?]�Y�[hU4_"x�[8^@^b[8VRl%T4VmT�\6]�^bU'n?]�Vml%T�]�d©W:T4\J\6[h_ k�VmT�`bW:\']�^8[8�4[8VmliW6nmTwZm\6cAU4T�_6_4u0¨7VRZg]�\:W:[hU�`m^h]�\Qï3Z?]�\']�Y�T4W:T4\'_W:n?]�W�abT4W:T4\6Y�[@V?T�W:nmTGab\6[�d©W�d�`mV?UW6[@c%VNYj]�zo]�ZmZgT,]�\>[8V�W6nmT���c%^8]�W:[8^@[@W#z�Zm\:cbU4T�_6_4u�¨7VPW:nmT�d�c�^8^@c3x�[8Vmljx�Tab[h_:U4`?_:_�_ [@W:`?]�W:[8c�V?_�x�nmT4\6Tt]�`mW:c�\6T4l%\:T,_:_:[8��T�abzAV?]�Y�[hU4_<n?]��%TJVmc�Vm��W6\:[8�A[8]�^�T�¯$T�U�W6_Ec%Vfc�ZbW6[@c%V�Zm\:[hU�T,_4u0�zVmc�Vm��W6\:[8�A[8]�^bx�T�Y�T�]�V�W:n?]�WªT4�%T4V�x�nmT�V�W:nmTi]�l�T�V%WªU4c�\6\:T,UW6^@z�T�Y�Zm^@c3zb_�W6nmT>`mVgU�c�Vgab[�W6[@c%V?]�^?��c�^h]3W6[@^8[@W#zc�dfW:n?T�\6[8_:k�V?T4`bW6\6]�^@[8�4T,a~Zm\:cbU4T�_6_fïwW6nmT�U'n?]�Vml�T�c�d�W:nmT�c�ZbW6[@c%V�Zm\6[8U4T�U4]�`?_:T�a~yAz«]�`bW:c%\:T�l�\6T�_6_ [8��TabzAV?]�Y�[hU4_�abT�ZgT�V?am_�c%VXW6nmT�Y�c�VmT�zAVmT�_6_�]�V?aoc�V�W6nmTfW:[8Y�TfW:c�Yj]3W:`?\:[@W#z�u
ì�c�V?_:[8amT4\wW:n?Tfd�c�^8^@c3x�[8VmlGYGcbabT�^lÇ�ª^@c%l�ù Ö × � ü3¤ ��^8c�lªù Ö ü ã<â � Ù ã��s��â Ù � Ö �_¥ Ü!µ Ö �¸�.��+� õÖ × �¶ üT· � õÖ �Q�%â Ù�¸ � õÖ �r¥ õ µ Ö �]í��.�

x�nmT4\6T¹¥ Ü&µ Ö ]�Vgau¥ õ µ Ö ]�\6TwW#x�c�[8V?abT�ZgT�V?abT4V.W } [@T�VmT4\�Zm\:cbU4T�_6_ T,_t]�V?aO¶1ï · ]�V?a ¸ ]�\6T>U�c%V?_#W']�V.WtZ?]��\6]�Y�T�W:T�\6_�u ç c%^8]�W:[8^@[@W#zO� Ö Vmc3x«[8_ªW:n?Ti_ c%^@`mW:[8c�Vjc�d�]�_#W6cAU'ng]�_ W:[hU�ab[�¯$T4\6T4V.W6[8]�^?T��.`?]�W:[8c�VEuJ�z�vwnmT4c%\:T�Y
ðbu ò�c�dtÀ>T�^8_:c�V��°í��%���%��ïmW6nmT4\6T�[h_i]L_ W:\6[8U�W:^8z�_ W6]�W:[8c�V?]�\:z�_ c%^@`mW:[8c�VPW:c��]í��.�wx�[@W:nN]�V�[8VA��T�\6_:T&ñf]�Y�Yj]_#W']3W6[@c%V?]�\6z�ab[h_#W6\:[8ym`bW6[@c%V�[�d¨ð ·�Ùº¸ õ ¨ ��]�V?aT¶ ¨ �<ï0x�n?[8U'n�x�Tjx�[@^8^�]%_:_:`mY�T�[@V�W6nmTjd�c�^8^8c3x�[@Vmlgu�m`m\:W:n?T4\6YGc%\:T_ï$x�T�]�_6_ `?YGT ¸ õu» ð · ïEx�nm[hU'n�T�V?_ `?\:T,_iW6nmT�T��b[h_#W6T4V?U4TRc�dªd�c�`?\ W6n�c�\'abT�\
Y�c%YGT�V.W6_
c�d^@c%l�ù Ö ï?_:T4T�¹�\:c._#W>]�Vga } T4\6k�T�\��]í��%��±.�u¡>`m^8^�]�V?a } nm[@W:TG�]í��%¥.���"c�Vm^8zRU4c�V?_:[8amT4\JW6nmT�U�]�_:T2¶ × �²ï%x�nm[hU'nj[@Y�Zm^8[@T,_�]f^8T�_6_ª]�ZmZ�T�]�^8[8Vml�Vmc�Vm�_#W']3W6[@c%V?]�\6z>��c%^8]�W:[8^@[@W#z>Zm\6cbU�T,_:_�u�vwnmTtT�Y�Zm[@\6[hU4]�^%_ `mZ?Zgc%\ W<d�c%\EVmc�Vg_#W']3W:[8c�Vg]�\6[�W#z>c�d.�%c�^h]3W6[@^8[�W#z_ï�n?c3x�T���T4\Qï[8_�\6]�W:nmT�\�x�T,]�k$uL�mc%\�T��m]�Y�Zm^8T�ï0��c%^8]�W:[8^@[@W#zNc�d�e?V?]�V?U�[h]�^ª\:T4W:`m\6V¤_:T4\6[8T�_fT�_ W:[8Yj]3W6T�a�`?_:[@V?l;ñ � S5ì�¡c�\fab[h_:U4\:T4W:TRW:[8YGTL_ W:cbU'n?]%_#W6[8U���c%^8]�W:[8^@[@W#zPW#zAZm[8U�]�^8^@zN_6]3W6[8_ e?T,_>W6nmTjU�c�Vgab[�W6[@c%V�d�c%\�_#W6\:[hUW�_#W']3W6[@c%V?]�\6[�W#z%u� ^h_ c\ïb]�Vm[hU�T
Zm\6c�Z�T4\:W#zGc�dEW:n?Tfam[�¯$`?_:[@c%Vo_:zA_ W:T�Y²�¸�.��þ$�°í��.�J[h_ªW6n?]3W�_ W6]�Vgam]�\'a�W:[8Y�T�_ T�\:[8T�_�Y�cAamT4^h_�[8Vab[h_:U4\:T4W:TtW6[@Y�T�_:`?U'nR]%_8ñ � S5ì�¡�ng]���TtW6nmTwab[�¯$`?_:[@c%VR^8[8YG[@W>�]í,�%�0]�V?a�Y�]�z�_:T4\6��T�]�_�]�ZmZ?\:c��b[8Y�]�W:[8c�V?_�u�T,U4]�`?_ TtW:nmT�\:T�[8_0Vmc>W6\6]%abT�a�]�_6_ T4W0x�nm[hU'n�[h_�Z�T4\:d�T�U�W:^8zfU4c�\6\:T�^8]�W:T,afx�[�W6n���c%^8]�W:[8^@[@W#z�ï,W:n?T�Yj]�\6k�T4W�[h_[@VgU�c�Y�Zm^8T�W6T�uªÄ�ZbW6[@c%VX�3]�^8`?]3W6[@c%VX[h_�VmcR^8c�V?l�T4\�Zm\6T�d�T�\:T�V?U�T4��d�\6T4T
]�V?aXc�VmT
n?]�_�W6cRYj]�k%T
]%_:_:`mY�ZbW6[@c%V?_U�c%V?U�T�\:Vm[8Vml�W:nmT�Zm\:[hU�[8Vml�c�df��c%^8]�W:[8^@[@W#z�\6[8_:k$u³®A[@VgU�TPW:n?TPW#x�c�_:c�`m\'U�T,_�c�df\:[h_ k�[@V~c�`?\jYGcbabT�^i]�\6T`mV?U4c�\6\:T�^8]�W:T�a%ïEx�Tj]%_:_:`mY�T�W:n?]�W���c%^8]�W:[8^@[@W#zN\6[8_:kN[h_�Vmc�W�Z?\:[hU�T,a<uXvwnm[h_�U�c%\:\6T�_:Z�c�V?am_�W6cPW:nmTXU'n?c�[hU�Tc�d>W6nmT�r�ËµÌ\Ë©rGÑ�ÞwrGÑ�Í�ÊlËµÌ�Ï_Ñ�Þ·Ó�r=ÓvÑhÔ�ÒpÍ³ÓRc�df��¼c%^@^8Y�T4\�]�V?a«®Ac�VgabT4\6Yj]�VmVú�]í��%¥�±.��]�Vga��3¼c�^8^@Y�T�\�]�V?a®bU'nAx�T�[@��T4\��°í��%�²í,��ï?]LU4c�V?_:T��.`mT�V?U�T�c�d�x�n?[8U'n�[h_>W6n?]3W�T4��T�\:zoVmc�V.W6\6]%am]�ym^8T�]�_6_:T�W>[h_iVmc�WiZm\6[8U4T�a�ï�_ T�T]�^h_ cNvwn?T4c�\6T4Y òmu�íLc�d>¡ic�d�Yj]�VmV(ï�Çª^8]�W:T�V�]�V?a�®bU'nAx�T4[8�4T4\o�]í��%�_ð%�uPµ>V?abT�\�W6nm[h_�]�_6_:`mY�ZbW:[8c�V%ï0W:n?Tc�ZbW6[@c%VoZ?\:[hU�Tf[h_ � ��ù Ö à â � × £iä �8�E� ��ù Ö à â à °o   � å á Ö æ �]í�í��

× ½¿¾ ÛkÀ � ��� ��ù Ö'à â à °o   ���+Á�� °o  Lå � Ö �
x�[�W6n °o   abT�Vmc�W6[@Vml�W6nmT�Y�T�]�Vo�%c�^h]3W:[8^8[�W#zLc3�%T4\�W:[8Y�T�W:c�Yj]3W6`m\:[@W#z�ï

°o  �× í� ½�ÂÖ � õÃ � ¬%à
x�[�W6n�U�c�Vgab[�W6[@c%V?]�^Eam[8_ W:\6[@y?`bW:[8c�V�d�`mV?U�W:[8c�V�Á�ut¨7VPx�c�\'am_Mï%W6nmT�c�ZmW:[8c�VPZm\6[8U4T
[h_wW6nmT�T��bZ�T�UW6T�a�c�ZmW:[8c�VZm\6[8U4T�c�d�W:n?TR�^8]%U'k.�7®bU'n?c�^8T�_wY�cbabT4^Oïgx�n?T4\6T�W:nmTRT��bZ�T�UW']3W6[@c%V�[8_iW6]�k�T4V�x�[@W:n�\:T,_ Z�T�U�W>W:cjW6nmT�Y�T,]�V��c%^8]�W:[8^@[@W#zo`?V%W6[@^0W:[8Y�TRc�dtYj]3W:`?\:[@W#z�u
À>co]�V?]�^8z.W:[hU�T��bZm\6T�_6_:[@c%V�[h_�k.V?c3x�V�d�c�\�ÁEï$ym`bWid�c%^@^8c3x�[8VmljW:n?T]�ZmZ?\:c.]�U'n�c�dE¡>`m^8^g]�V?a } nm[@W:T��°í���¥A���0W6nmT>Y�c�Y�T4V.W'_Jc�d °o   U4]�Vjy�T>l%[@�%T4V%ï.]�^8^@c3x�[8Vml�]�v0]�zA^8c�\t_:T4\6[@T,_]�ZmZ?\:c��b[8Y�]�W:[8c�VRc�d � ]�\:c%`mV?a�W:nmTiYGT,]�V�c�d °o   u�v�c�_:[@Y�Zm^8[@d�z�W6nmTi]�Vg]�^8z%W6[8U�T4�AZ?\:T,_:_:[@c%V?_Mï�x�T>]%_:_:`mY�T

í_í



W:n?]�WO� õÖ [h_jab\']�x�V�d�\:c%Y [�W'_j_#W']3W6[@c%V?]�\6z¤am[8_ W:\6[@y?`bW:[8c�V%ï�]�^8^@c3x�[8Vml�W:c�U�c�Vg_ [habT4\GW6nmTo`?V?U�c%V?ab[@W:[8c�V?]�^Y�c�Y�T4V.W6_fc�d °o   u�¨�W�U4]�V�y�TG�#`?_ W:[@e?T�a¤yAz�]P_:`b¾LU�[8T4V.W:^8z�^8c�VmloW:[8Y�T�W:c�Yj]3W6`m\6[�W#z_ï�_ c�W6n?]3W�yAz�W:n?T_#W']3W6[@c%V?]�\6[�W#z�c�d$��c�^h]3W6[@^8[@W#z�W:n?T>^8]�x«c�d °o   x�[@^8^?y�T>^8T�_6_t]3¯$T�U�W:T,a�y.z�W:nmT�_#W']�\:W:[8Vml��3]�^8`mTk� õÖ u�vwnmT�eg\6_ WW#x�c�Y�c�Y�T�V%W'_wc�d °o   ]�\:TfZm\6c3�A[8abT,aL[8V�W:nmTfd�c%^@^8c3x�[@V?lRZm\6c�Z�c%_:[@W:[8c�VEuÄ�Ä�ÃhÅFÃHÆQè êMèlÃ\ëÇÆ Jwä °o   æÔ× ¶ · × Ç�Èx\Ñ�Íä °o  �æÔ× ð�È õ ¸ õ·�ü�¸ õ ý�ð · � Ù � Û0ÉB  ü í· õ � õ �]íQð%�Ê
� v0]�zA^8c�\�_ T�\:[8T�_�]�ZmZm\6c��b[@Yj]3W6[@c%VLc�d��]í_í,��]�\6c�`?V?a¡ÈHïbW6nmT�Y�T�]�V�c�d °o   ïmzA[@T�^8a?_� ��ù Ö à â � × ���E� ��ù Ö à â à ÈA� Ù í

ð � õ �8�E�� °o õ  �Èb� ç ]�\�ä °o   æbÙ í± �	Ë ������ °o Ë  �Èb� ®bk�T4xR� °o   � Ù «-«#« �]íMò.�
x�[�W6n � õ �8�E�� °o õ  �Èb� × ù Ö �
�W� Ü �4�W� Ü � õ ü í,� � �Æ�È Ë&Ì õ �]í4ÆA�
x�nmT4\6Ta� Ü�× � Ü �Èb�w[h_wl�[8��T�Vo[8V��lî��w]�V?af� õ × � Ü �Èb� ü � È+�EuÇt^8`ml�l%[@Vml��]í�Æ.�0]�V?a��]íhð��0[8V%W6cG�°íMò.�0]�V?aR[@l%Vmc�\6[@V?l>W:T�\:Yj_�c�d?W:n?[@\'aR]�V?a�n?[@l%nmT4\Jc%\6abT�\ Ü ï%x�T�c�ymW6]�[8V� ��ù Öà â � × � �E� ��ù Ö'à â à ÈA� Ù�Í ��ù Öà � à � à Èb�QÎX� ¸ õ à�·mà �?�
x�[�W6n Í ��ù Ö à � à � à ÈA� × ù Ö ���?� Ü ���?� Ü � õ ü í�� � Èr�
]�V?a ÎX� ¸ õ à�·mà �?� × ¸ õÆg� ·�ü�¸ õ ý�ð�� · � Ù � Û	ÉB  ü í· õ � õ « �]íQî%�

À>c�W6T�W6n?]3WaÎ ¨ �mu
vwnmTRW:T4\6Y Í ï$�A[@T�x�T,aN]�_�]jd�`mVgUW:[8c�V�c�dJW6nmT�Y�c�V?T4zAVmT�_6_fù Ö ý�� ï�Zm\6cbab`?U�T,_W:nmTfW#zAZm[hU4]�^Eµ��7_ ng]�Z�T
c�d"c%ZbW:[8c�V�Zm\6[8U4T�_w`mVgabT4\>_ W:cbU'n?]%_#W6[8U
��c%^8]�W:[8^@[@W#zXU4c�Y�Z?]�\6T�aXx�[�W6n�w®oZm\6[hU�T�_�u¨7V�W6nmTGd�c�^8^@c3x�[8Vml�x�TGZgT�\ d�c%\:Y²]PU4c�Y�Z?]�\']3W6[@�%T�_ W6]3W6[8U�_�]�V?]�^@zb_:[8_�c�d�W:nmTGW6T4\6Y�_ Í ]�VgaÏÎ´x�[�W6n\:T,_ Z�T�U�W�W:c�W6nmTL�%c�^h]3W:[8^8[�W#zNZg]�\']�Y�T�W6T4\'_G¶ ï · ]�V?a ¸ uPvwnmT�_:TjZ?]�\']�Y�T4W:T4\'_�]�\6TL]3¯$T�U�W:T,a�x�nmT4V�]�`m�W:c%\:T�l�\6T�_6_ [8��TGabzAV?]�Y�[hU4_�]�\6T�Zm\6T�_:T4V.W�u � _�[@V¤W6nmTX{Ec�]�V?a } ]�VmlPYGcbabT�^lï"T4\6\6c�VmT�c�`?_:^@zPVmT�l�^8T�U�W:[8Vml]�`bW6c�\6T4l%\:T,_:_:[@�%T�abzAV?]�Y�[8U�_>^8T�]�a?_wW:cLab[@¯$T4\6T4V.WiZ?]�\6]�YGT4W:T�\�T�_ W:[8Y�]�W:T,_4u��"[@\'_ WMï?x�T�VmT�T�a�W:n?T�_ [8l�Vg_�c�dW:nmT�Zg]�\:W:[h]�^<abT4\6[8��]�W:[8��T,_wc�d Í ]�V?aÐÎLuÄ�Ä�ÃhÅFÃHÆQè êMèlÃ\ëºÑ � Î� ¸ õ ¨ � à � Î� · » �
� Í� � È Ò » � Ñ�Ê?H�Ê Õ²Ó-H7r=È�ÌHÓfØ à Ë qÓ�.� » í�ý�ð¿Ô Èr� Ù Æ��]í Ù � ð Ù Èr�g�¨ �Îq�Ñ�Í
ËµÌhH¨Ñ�ÌH×#È�ÒpÊ?H°È q&H�ÊµÕ<Ó�H7r=È�ÌqÓ�Ø�«Ê

À>c�W6TwW:n?]�WJW:nmT>U4c�V?am[�W6[@c%V@�.� » í�ý�ð Ô Èr� Ù Æ��]í Ù � ð Ù Èr�g�"x�[@^8^mnmc%^8aG`mV?^@T,_:_"W6nmT�[@V.W6T4\6T�_ Wt\6]�W:T[8_w`?V.`g_ `?]�^@^8zLnm[8l�n�uv�c«T4�3]�^8`?]�W:T�n?c3xÅW:nmT¤Z?]�\']�Y�T4W:T4\'_XU'ng]�Vml%T�x�T�Yj]�k%T�`?_:T�c�d�W:n?T�d¸]%UW�W:n?]�WPab[h_6U�\6T�W:T�W:[8Y�T
ñ � S5ì�¡²Y�cbabT�^8_oYj]�z«_:T4\6��T�]%_Xab[@¯$`?_ [8c�Vú]�ZmZ?\:c��b[8Y�]�W:[8c�V?_�u»¨7V � ZmZgT�V?ab[@�³�ï�x�T�_:nmc3xÅW:n?]�WÕ �0���	�aùvúhûqÖo2hÿ þ��3× )�Ø -�ø!Ù%ú��vþ��Zþ�2�ù+þ(þ�2,� ; ù 1��	��)ý�� �lÿ	�]ý)ù'&,&�����ÚQÿ	�5ù+þlÿ	��ú�/#��ú����#��5�]ý0��ùvýlþ(ÿ �hÛ&ÜBÝ¨ÿ�ý%ú��vþ(þ��4�w�~ù'��5�(

íhð



ñ � S5ì�¡�Z?]�\']�Y�T�W6T4\"T�_ W:[8Yj]3W:T,_fï3[8l�V?c�\6[@Vml>W:nmTw`mV?amT4\6^@zA[8Vml � S��]í���abzAV?]�Y�[8U�_fï3[8Y�Zm^@zR]�V�[8V?U�\6T�]%_ T�c�dW:nmT
ab[@¯�`?_:[8c�VLZ?]�\6]�Y�T�W:T�\6_ ¸ ]�V?a7¶ ï.x�nmT�\:T,]�_ · \6T4Yj]�[@V?_ª\:T�^8]�W:[8��T�^@zG_#W']�ym^8T�uJvwnmTiW:c�W']�^�ab[�¯$T4\6T4V.W6[8]�^�+Î × � � Î�ý � ¸ õ �Q� ¸ õ Ù � � ÎGý � · �Q� · [h_"_:nmc3x�V�W:ciy�TwZgc._ [@W:[8��Tªd�c�\��3]�\6[@c%`?_EZg]�\']�Y�T�W6T4\�U�c�Vg_#W6T4^8^8]�W:[8c�V?_�uvwnmTXU�c%V?U�^8`?_:[@c%V�[8_�W:n?]�W�W:n?TXµ��7_ ng]�Z�TXU4]�`?_ T,a¤y.z�_ W:cbU'n?]�_ W:[hU���c%^8]�W:[8^@[@W#z�y�T�U4c�Y�T�_�Y�c�\6TjZm\:c��Vmc�`?V?U�T,a�[@VjW6nmTiZ?\:T,_ T�V?U�T>c�dE]�W:\6T4Vga�\:T���T4\'_:[@c%VGZ?\:cbU�T,_:_�u0vwng]3W�[h_Mï.]�W ��W:nmT4��Y�c�V?T4zGc�ZbW6[@c%V?_ty�T�U4c�Y�TT4�%T4VP^@T,_:_Mïmd¸]�\ ��[8Vb�ª]�V?aPc%`bW ��c�d©��W:n?T���YGc%VmT4zXc�ZbW6[@c%V?_>T���T4VPY�c�\6T��3]�^8`?]�y?^@TfW6n?]�V�x�[@W:nmc%`bWi^8[@V?T�]�\�abz.�V?]�Y�[hU4_�u
Þ £�Q�DPÍ>Ë�H²KPÌoDPË�Ð Q�O�Ï´Ë�DPKàß�á}â�ãåä ÓRIRÊ4Ë
F�Q�Ê4Q'F$Ì
¨7V�W:nm[h_t_:T�U�W:[8c�V%ï.x�T�[8VA��T,_#W6[@l.]3W:T�W6nmT>[8YGZ?^@[hU4]�W:[8c�V?_Jc�d � S��°í,�JabzAV?]�Y�[8U�_J[@VLam[8_6U�\6T�W6TwW:[8YGTix�[�W6nXU�c%Vb�ab[@W:[8c�V?]�^0nmT4W:T�\:c._ k%T�am]%_#W6[8U4[�W#zXd�c�\
c�ZbW6[@c%VNZm\6[8U4[@Vmlgu � _ic%ZbW:[8c�V�Zm\:[hU�[8Vmlo`mV?abT�\
_ W:cbU'n?]%_#W6[8U���c�^h]3W6[@^8[@W#zn?]�_0y�T4T4VR]>Yj]�[8V�[h_:_:`mT�c�dbe?V?]�V?U�T�W:n?T4c�\6zf]3W�^@T,]�_ W"_:[@V?U4T�¡i`m^@^b]�V?a } nm[@W:Tf�]í,��¥.����ï,W:n?T�U4c�Y�y?[@V?]�W:[8c�Vc�dtc%ZbW:[8c�VNZ?\:[hU�[8VmlLW6nmT4c%\:z�x�[@W:n�T,U�c%Vmc�Y�T�W6\:[hU4_�]�V?aN[@V�Z?]�\:W:[hU�`m^h]�\iW:nmT � S5ì�¡ ^@[@W:T�\6]�W:`m\6T�[h_iYR`?U'nz�c%`mVml�T�\�u�vwnmT�W6nmT4c%\:T4W:[hU4]�^0ab[@¾LU�`m^@W#zN]�\6[8_:T�_>d�\:c%Y´W:nmT�d¸]�UW
W:ng]3W�`?V?abT4\�_ W:cbU'n?]%_#W6[8U��%c�^h]3W6[@^8[�W#zoW:n?TYj]�\6k�T�WJ[h_J[8Vjl�T4V?T4\']�^b[8V?U�c%YGZ?^@T4W:T�uJvwnm[h_J[8Y�Zm^@[8T�_�]fY�`m^@W:[@W:`gabT>c�d<T,�%`?[@�3]�^8T4V.WtYj]�\:W:[8Vml.]�^8T�Y�T,]�_:`m\:T,_]�V?a%ïAW:nA`?_MïbW:nmT�\:Tf[h_>]GY�`m^@W:[@W:`gabT�c�d�Vmc��7]�\6ym[@W:\']�l%TiZm\6[8U4T�_�uS�T�U4T4V.W:^8z�ïb¹�`?]�V¤�]í��%�_î%��[@V.W6\:cbab`?U4T�a�W6nmT
ñ � S5ì�¡³c%ZbW:[8c�VXZm\:[hU�[8VmlRYGcbabT�^$y.z�l%T4VmT�\6]�^@[8�4[8VmlfW:n?TW:\']�ab[@W:[8c�Vg]�^�\:[h_ kjV?T4`bW6\6]�^��3]�^@`?]�W:[8c�VoYGT4W:nmcbabc%^@c%l�zGW:cRW:n?TfU�]�_:T�c�d0U�c%V?ab[@W:[8c�V?]�^$nmT�W6T4\6c%_:k�T�a?]�_ W:[hU�[@W#z�uvwnm[h_J_ c���U�]�^8^@T,a=Þ·ÈQÎ+Ñ�ÞµÞ~Ø$Í�Ë�Ô³Ö�H�ÌHÓfÒpÊlÍ³Ñ�ÞpßhÑ�Þ~Ò<Ñ�ÊOË¹È�Ì�Í³ÓfÞ·Ñ�ÊOË¹È�Ì<Ô³Õ�Ë É���{�S>À ç Si�"n?]%_�]�_"[�W'_�T�_6_ T�V.W:[h]�^.d�T�]�W:`m\6TW:nmT�T,�.`m[@�3]�^@T�V?U�T�c�d0W6nmT�U�c%V?ab[@W:[8c�V?]�^E�3]�\6[8]�V?U�T,_�`mV?abT�\>W:n?T�am]3W']�l�T4V?T4\']3W:[8Vml�Zm\6c�y?]�ym[8^@[@W#zLY�T�]%_ `m\6Tæ ]�V?a�W:nmTRT��.`m[8��]�^@T�V.W�Yj]�\:W:[8Vml%]�^@T�YGT,]�_:`m\6Tèç�ufvwnmTRabT4e?Vm[@W:[8c�V�d�`m\ W6nmT4\
\6T��.`m[8\:T,_�W:ng]3W�`?V?abT4\aç\:T4W:`m\6V?_"]�\6TªU�c%V?ab[@W:[8c�V?]�^@^8zfVmc�\6Yj]�^8^@z�ab[h_ W:\6[@ym`mW:T�a�x�[�W6nRU4c�V?ab[@W:[8c�Vg]�^.T��bZgT,UW']3W:[8c�V�T��.`?]�^%W:c�W:n?T�\6[8_:k.�d�\:T�Tj[@V.W6T4\6T�_ Wf\']3W6T�uX�?c�\�_:c�Y�TLU4c�Y�Y�c�Vm^8zN`?_:T�a�]�_6_:`mY�ZbW:[8c�V?_�U�c�VgU�T4\6Vm[8VmlP`bW:[8^8[�W#z�d�`mV?U�W:[8c�V?_�]�V?aab[h_#W6\:[8ym`bW6[@c%V?_tc�d�U'n?]�Vml%T�_Jc�dEU�c�Vg_ `mY�ZbW6[@c%V%ïA¹i`?]�VX_:nmc3x>_�W:ng]3W�]�\:T�Zm\:T,_ T�V.W6]3W6[@�%T>]�l%T4V.WtYj]3�b[@Y�[8�4T,_nm[h_<T��bZ�T�UW6T�af`bW6[@^8[@W#z�`?_:[8VmlwW:nmT�{�S>À ç S�Y�T�]%_ `m\6T�ç�u�vwn?[8_EW:nmT�c�\6z>nmc�^ham_$d�c%\El�T�VmT4\']�^�_:Z�T�U�[@egU�]3W:[8c�Vg_c�d�W6nmT�U4c�V?am[�W6[@c%V?]�^�YGT,]�V�ã Ö ]�V?a�W6nmT�U4c�V?am[�W6[@c%V?]�^���]�\:[h]�VgU�T Þ?Ö u¤¡iT4V?U4T�ïtx�TLYj]�z�T4Y�Zm^8c3z�W6nm[h_]�ZmZ?\:c.]�U'n�W:co[@VA��T,_#W6[@l.]3W6T�W:nmT¹�#c�[8V.W�T�¯$T�U�W6_
c�dª]�`bW:c%\:T�l�\6T�_6_ [8��T�abzAV?]�Y�[8U�_i]�Vga1ñ � S5ì�¡§��c�^h]3W6[@^8[@W#zc�VPc�ZmW:[8c�V�Zm\6[8U4T�_�uª¨7V�Z?]�\ W6[8U4`m^h]�\Qïm[�W�x�[@^8^�y�T�c�dJ[8V.W:T4\6T�_ W�W:coU�c�Y�Z?]�\:T
W6nmT�[8YGZg]�UW�c�dJZgc._ [@W:[8��T�]�V?aVmT4l.]3W6[@�%T
]�`bW:c%\:T�l�\6T�_6_ [8c�VLZg]�\']�Y�T�W6T4\'_�c%Voc%ZbW:[8c�V�Zm\6[8U4T�_�u� d�`m\:W:nmT�\ª]�ZmZ�T�]�^@[8Vml�Zm\6c�Z�T4\:W#z�c�d$¹�`?]�Vi� _�]�ZmZm\6c%]%U'n�[h_JW6n?]3WJW6nmT>x�T�]�k�^@[8Y�[�Wªc�d<nm[8_tY�]�\ W6[@V?l%]�^8TY�T�]�_:`m\6Tw[8_�W6nmT�r,ËµÌ<Ë©r=Ñ�Þ�Yj]�\ W6[@Vml.]�^8TwYGT,]�_:`m\6T�c�d$�3¼c%^@^8Y�T4\ª]�V?aj®Ac�V?amT4\6Y�]�VmV��]í,��¥�±.�"]�V?a��3¼c�^8^@Y�T�\]�V?a�®bU'nAx�T�[@��T4\��°í����<í,��ï�_:T4T�¹�`?]�V��]í,����±.�ui��]�VAzPym[@�3]�\:[h]3W6T�ab[@¯�`?_:[8c�VNY�cbabT4^h_Mï$_:`?U'n�]%_�W6nmTR¡i`m^@^]�V?a } n?[�W6T��]í,��¥A���
Y�cbabT4^Oï�Y�]�z�ygTo\:T,U�c3�%T4\6T�a�d�\6c�Y ¹�`?]�V;� _RYGcbabT�^�u � l�T4V?T4\']�^t\6T�_:`m^@W�[8_�W:n?]�W��c%^8]�W:[8^@[@W#zR\6[h_ k�[h_ªVmc�W�Z?\:[hU�T,aj`mVm^8T�_6_���c�^h]3W6[@^8[@W#zG]�V?aX_ W:cbU'k�Zm\6[8U4T�U'n?]�Vml�T,_ª]�\6TiU4c�\6\:T�^8]�W:T�a%ï.]%_ª[8VjW:n?Tv5ñ � S5ì�¡»U4]%_ T%u{ET�W:W:[8Vml�W:nmT�U�c%V?ab[@W:[8c�V?]�^�Y�T,]�V�ã Ö ]�V?a�U4c�V?am[�W6[@c%V?]�^w�3]�\6[8]�V?U�T Þ Ö y�TPYGT,]�_:`m\']�ym^8TLd�`mVgUW:[8c�Vg_x�[�W6n�\:T,_ Z�T�U�WJW:cfW:n?T�[@Vbd�c%\:Yj]�W:[8c�V�_ T4WMï�W6nmT�l�T�VmT4\']�^bY�cbabT�^m`mV?abT�\JW:n?T>am]3W']�l%T4VmT�\6]�W:[8VmlfZm\6c�y?]�ym[@^8[@W#zY�T�]�_:`m\6T�æ§[h_

Õ�Ö × ã ÖEÙ·Ý ÞmÖ�ß�Ö �]í�±.�
ß ÖÓé ê « ê « �h«Bë��¸� à í�� �]í����
Þ Ö × ì � Þ Ã à ß Ã.í üqî » ¬ » â í · ��« �]í�¥.�

x�nmT4\6T ì [8_�]�Z?]�\']�Y�T4W:\6[8U
d�`mVgUW:[8c�V�x�[@W:n�Z?]�\']�Y�T�W6T4\��%T�UW6c�\ · uwµiV?abT�\>W:n?T�{�S>À ç S»Y�T,]�_:`m\:T³ç=ïW:nmTGæ�þ.[8VmVmc3�3]�W:[8c�V ß Ö [h_w_ n?[�d©W6T�aLyAzL_:c�Y�Tiá Ö�ÛEÜ þAYGT,]�_:`m\']�ym^8T�d�`mV?U�W:[8c�VÐï Ö _:`?U'njW6n?]3W�W:n?T�\6T�_:`m^@W:[8VmlU�c%V?ab[@W:[8c�V?]�^mT��bZ�T�UW']3W6[@c%Vjc�d<\:T4W:`m\6V?_J[h_tT,�.`?]�^bW6c�W:n?T>\:[h_:k�þ.d�\:T�Tw[@V.W:T�\:T,_#W�\6]�W:T�ï%x�nm[hU'nj[8_�]�_6_ `mY�T,a�W6cygTGU�c%V?_#W']�V.W�u � _ ^8[@l%n.W:^8zoY�c�\6T�l%T4VmT�\6]�^�abT�egVm[�W6[@c%V�x�]%_>Zm\6c�Z�c%_:T�a�yAzP¹i`?]�V��]í,���%�%��ïgx�nmcXabT4e?VmT,_\:T4W:`m\6V?_�W:cNy�To]N�c��A�°ì�c��NW:\']�V?_ d�c�\6Yj]3W6[@c%V¤c�diù Ö ý�ù Ö�ÛEÜ ïJ[8V?U�^8`?ab[8VmlN^8c�l.]�\6[�W6nmY�[8Uj\6T�W6`m\6V?_4u�®b[@V?U4Tx�TRx�[@^8^�T��AW:T�V?aPW6nmTGam[8_ W:\6[@y?`bW:[8c�V?]�^"]%_:_:`mY�ZbW6[@c%VN[@V«�]í3���wW6cXd¸]�W ��W6]�[@^8T�aNam[8_ W:\6[@y?`bW:[8c�V?_
_:`?U'n�]%_�W:n?T®.W:`gabT4V.W ��WMï�x�T�\:T4d�\6]�[@VPd�\6c�Y´`?_:[@V?ljW:nmTGabT�egVm[�W6[@c%VNc�dJ^8c�l.]�\6[�W6nmY�[8Uf\6T�W6`m\:Vg_fïgygT,U4]�`g_ T�[8V�W6n?]3WfU4]�_:TVmc�Y�c�Y�T4V.W6_wc�dJù Ö ý�ù Ö�Û<Ü T4�A[h_ W�u
íQò



µ>V?abT�\�W:n?T�T��.`m[8��]�^@T�V.WwYj]�\ W6[@Vml.]�^8TfYGT,]�_:`m\6TGçGïAW6nmT�Y�cbabT4^Ex�\6[@W:T�_�]%_
Õ Ö × ã Ö Ù Ý Þ Ö ��ð Ö ü ï Ö � �]í��.�ð Ö é ê « ê « ��«�ë���� à í�� �lð��.�
ÞmÖ¢× ì � Þ Ã à:ß Ã í üqî » ¬ » â í · � �lðpí��
ß�Ö¢× ð Ö�ü ï Ö �lð�ð%�ï Ö × ã Ö ü �� Þ?Ö « �lð�ò.�

Ä�y.�A[8c�`?_:^8z�ïbx�T
ng]���T ç ]�\&ñ�� Õ Ö å á Ö�Û<Ü � ×�ç ]�\�ò�� Õ Ö å á Ö�Û<Ü �w]�V?aP£]ò�ä Õ Ö å á Ö�Û<Ü æ$× �.u�À>c�W6TfW:n?]�WW:nmT�_:zb_#W6T4Y¶�°í��%�tW:c��Oð�ò%��[h_wl�T�VmT4\']�^�[@V�W6nmT�_ T�V?_ T�W:ng]3W>VmT�[�W6nmT4\wW6nmT�U�c�Vgab[�W6[@c%V?]�^$Y�T�]�Voã Ö Vmc�\�W:n?TU�c%V?ab[@W:[8c�V?]�^?�3]�\6[8]�V?U�T Þ Ö ]�\6Ti_:ZgT,U�[@e?T�aEu��?c�\ Þ Ö ïb¹i`g]�V��°í����aî���`g_ T,a�W:nmT�ñ � S5ì�¡��°í�ï�í,�tYGcbabT�^�uJv0c[@VgU�c�\6Z�c�\']3W:T�W:nmTj^8T4�%T4\']�l%T�T�¯$T�U�WMï0x�T�T4Y�Zm^8c3zPW:n?T�W:nm\6T�_:nmc�^hañ � S5ì�¡ YGcbabT�^t]�_f[8V¤¡è¼]�\'ab^8T�]�V?a¡i]�d�VmT4\��°í����%�%��u�mc�\PW6nmT�U�c%V?ab[@W:[8c�V?]�^�Y�T�]�Vèã Ö ï�¹i`g]�V �]í,���_î%�X]�V?aè¡³¼]�\6ab^8T�]�V?aú¡i]�d�VmT4\��]í��%���.�L`?_:T�a³W:n?T
ñ � S5ì�¡��7�°Y�cbabT�^lï3[�u T%u·ï�ã Ö�×·Ø0Ù ï � Þ?Ö u � W:nmT�c�\6T�W:[hU4]�^-�#`g_#W6[�egU�]3W6[@c%V�d�c�\J_:`?U'n�]�U'nmc�[hU�T�Y�]�z�U4c�Y�Td�\:c%Y°W6nmT�e?V?]�V?U�T�^8[@W:T4\']3W6`m\6T�ï?x�n?T4\6T�[@V.W:T�\ W6T4Y�Z�c�\']�^<��T�\6_:[8c�V?_wc�d"W6nmT�U�]�Zm[@W6]�^�]�_6_ T4W>Zm\6[8U4[@VmljY�cbabT�^�Oì � Çª���>n?]���T�y�T4T�VNT�_ W6]�ym^@[h_:nmT�a�W6n?]3W
Zm\:c3�A[habT�]j^8[@V?koy�T�W#x�T4T�V�W:nmT=ì � Ç�� ]�V?a�]jYR`m^@W:[8��]�\:[h]3W6T
ñ � S5ì�¡��7� Y�cbabT�^lïE_:T4T��c�^8^@T�\6_:^@T��qï�£ªVml�^8TG]�V?a } cAc�^hab\6[8abl%To�°í���¥%¥%�i]�V?aN¡�]3d�VmT�\�]�V?a�¡>T4\6xw]�\:W:��]í,����¥.�u"¡>c3x�T4��T�\Mï�W:nmT�\:Ti]�\:Tw[8Y�Zgc%\ W']�V.W�ab[@¯�T�\:T�V?U�T,_fÇ��"[@\'_ WMï�W6nmT�ì � Çª�Å_:`ml�l%T�_ W6_t]f^8[@V?T�]�\�abT4Z�T4Vm�abT4VgU�Tjc�d�W:n?TX_#W6cbU'kN[@VgabT��¤\:[h_ k�Zm\6T4Y�[@`?Y¶c�V¤W6nmTL�3]�\6[8]�V?U�TG[8V?_#W6T�]%a�c�dwW:nmTL_ W6]�V?am]�\'a¤abT4�A[h]3W:[8c�V(ï]�V?a�_ T,U�c%V?a�ï�W:nmT�\6[8_:kPZm\6T4Y�[8]oc�d�[@V?am[@�A[hab`?]�^J_ W:cbU'kb_�amT4Z�T4V?a�^@[8VmT,]�\6^@z�c%V�W:nmT�[@\�U4c3�3]�\6[8]�V?U�T,_�x�[�W6nW:nmT�Yj]�\:k%T�WwZgc%\ W:d�c�^8[@cgu¨7VR]�ym[8�3]�\6[8]�W:Tªd�\6]�YGT�x�c%\:kqï�¡i]�d�VmT4\"]�V?a�¡iT4\6x�]�\ W6�i�]í,���%¥%�<_:nmc3x¤W:n?]�W�]%amab[@W:[8c�V?]�^�W6c>W:n?T�ì � Çª�\:[h_:k�Zm\6T4Y�[8`mY ]N�%T�UW6c�\G]�`bW6c�\6T4l�\6T�_6_:[@�%T�U4c�Y�Z�c�VmT�V%WGc�d>c%\6abT�\�c%VmT�ï ç � S��°í,��ït_ `myg_#W']�V.W:[h]�^8^@z�[8YG�Zm\6c3��T�_iW:n?TjYGcbabT�^JemW�d�c%\�YGc._#W&ñ
T�\:Yj]�V�_ W:cbU'kb_4u � _�Y�T�V%W6[@c%VmT�a¤]�y�c3��T_ï�¡i]�d�VmT4\�]�V?a¤¡>T4\6xw]�\:W:��]í,�����.�<_:nmc3x�[@VG]>`mVm[8�3]�\6[8]�W:Tªd�\6]�YGT�x�c%\:k�W:ng]3W�d�c%\0Y�c._#WZñ
T4\6Yj]�V�_ W:cbU'kb_EY�cbabT4^h_"x�[�W6n � S��]í���U4c�YG�Zgc%VmT4V.W�Z?\:c3�A[habTt]�y�T�W W6T4\"Y�cAamT4^%emW�W6n?]�V�Y�cbabT4^h_Ex�[@W:nR]�\:[h_:k�Zm\6T4Y�[8`mYúc�dbW:n?TtW#zAZgTªã Ö ×ÁØ�Ù ïg� Þ Ö uvwn.`g_fï.x�T�\:T4d�\6]�[@V�d�\6c�Y ]�ZmZm^8z.[8Vml�W6nmTiY�cbabT�^gc�d�¹i`?]�V��]í,���aî��J]�V?aj¡³¼]�\6ab^8T�]�V?aL¡�]3d�VmT�\��]í,���%�%�ab[8\:T,UW:^8z�ïiym`bWP\6]�W:nmT�\XY�cbab[�d�z~W6nmT�U�c�Vgab[�W6[@c%V?]�^�Y�T�]�V·W:c~]�V � S��]í��jZm\6cbU�T�_6_�u§vwn?]�W�[h_fïi`mV?abT�\W:nmTRam]3W']jl�T�VmT4\']3W6[@VmljZ?\:c%y?]�ym[8^8[�W#zoYGT,]�_:`m\6Tóæ§x�T�]%_:_:`mY�TfW:nmT�d�c�^8^@c3x�[8Vml � S��]í���þAv5ñ � S5ì�¡��]í_ï·í��Y�cAamT4^

Õ Ö × Ø�Ù�Ú?Õ Ö�Û<Ü Ù Ý Þ Ö ß Ö �lð3ÆA�
ß Öôé ê « ê « �h«Bë��¸� à í�� �lð�î%�
Þ Ö × é�ÙÂê �¸ë Ù ë Û ì�í@î ï�ð.ñ ògó'ô � ß õÖ�ÛEÜ Ù�ö0÷�Þ Ö�Û<Ü « �lð�±.�

µ>V?abT�\�W:n?T�YGT,]�_:`m\6TGçGïmW:nmT�Y�cbabT4^$W']�k%T�_�W:n?Tfd�c�^8^@c3x�[8VmlGd�c�\6Y�Ç
Õ�Ö × � Ù·Ý ÞmÖ ð Ö �lð%���ð Ö é ê « ê « �h«Bë��¸� à í,� �lð�¥.�
Þ?Ö × é�ÙÂê �¸ë Ù ë Û0ì�íöõAï¸ð.ñ Û	÷ ï¸ð.ñ'ò�ó6ô �4�Dð Ö�ÛEÜ�ü ï Ö�ÛEÜ � õ�Ù�ö0÷"Þ?Ö�Û<Ü �lð��.�ï Ö × Ø�Ù�ÚgÕ�Ö�ÛEÜ�ü �� Þ Ö « �¹ò��.�

À>c�W:T
W:n?]�W>`mVm^8[@k%Tf[@V�W:n?T�_#W']�V?am]�\6a�ñ � S5ì�¡èY�cbabT4^Oï Þ Ö [8V¤�Oð��%��[h_wVmc�Wwl%c3��T�\:VmT,aLyAzXU4T4V.W:\']�^EU'nm[�þ_:�.`?]�\:T
ab[h_#W6\:[8ym`bW6T�a�[@V?Vmc3�3]3W:[8c�Vg_4u�vwnm[h_wn?]�_w]�V�T�¯$T�U�W�c�VoW:nmT�_ W6]3W6[@c%V?]�\6zj�3]�\6[8]�V?U�T�c�d Õ Ö ïbx�nm[8U'n�[h_]�abT�W6T4\6Y�[@Vm[8Vml�d¸]%UW6c�\Jd�c%\tW:n?T>l�^8c�y?]�^m^8T4��T�^?c�d$c%ZbW:[8c�V�Zm\6[hU�T�_�u�vwnmT�d�c�^8^8c3x�[@Vml�Z?\:c%Zgc._ [@W:[8c�V�Zm\6c3�A[8abT,_W:nmT�`?V?U�c%V?ab[@W:[8c�V?]�^<��]�\:[h]�VgU�T
`mV?abT�\qç»d�c%\wW:nmT&ñ � S5ì�¡»U4]�_:T�u

í�Æ



Ä�Ä�ÃhÅFÃHÆQè êMèlÃ\ë�øúù(È�ÍBÊ Õ²ÓBÔ�ØhÔ�Ê�Ó�rûK�~�üQR�ýhK9�+|!RTm7ËµÊ Õ¤ë Û × �pÐ$Ê Õ²Ó�ÒpÌHÎvÈ�ÌH×�ËµÊOË¹È�ÌqÑ�Þ�ß�Ñ�Í�Ë¹Ñ�ÌHÎvÓ1È q Õ�ÖÒpÌH×_Ó�Í�Ô�ÊSÑ�ÊlË¹È�ÌHÑ�Í�ËµÊlØ�Ë�ÔtsFÌ<ËµÊ�Ó
Ë q>ë��]í Ù�Ú õ � Ù�ö » í�Ð�Ñ�Ìq×x\Ñ�Í ò ä Õ Ö æ$× éNÙ ëX� ØRü �b�°í ü�Ú �:� õ
í ü ë��]í Ù�Ú õ � ü¤ö «Ê

GARCH and AR-GARCH vs. BS

0.8 0.9 1 1.1 1.2

Moneyness

-1
0

-5
0

Y
*E

-2

0.8 0.9 1 1.1 1.2

Moneyness

0
10

20
30

40

Y

�"[@l%`m\:T ò²Çÿþ²É�É<ÓfÍ�É²Ñ�ÌHÓfÞ��új$Ë à>Ó�Í³ÓfÌHÎvÓ«pvÓ�ÊDmFÓvÓ�Ì ÔvË©r,ÒpÞ·Ñ�ÊSÓv× ÙZÚ¨Û�Ü�Ý�È+ÉHÊOË¹È�Ì
ÉHÍ�Ë¹ÎvÓ�Ô Ê�È�t5Þ·Ñ�ÎvÖåÑ�ÌH×±vqÎvÕ²È�Þ·Ó�Ô1ÉHÍ�Ë¹ÎvÓ�Ô�I@ÙFÚ¨Û&Ü%Ý É²Ñ�Í³Ñ3r=ÓfÊSÓfÍvÔ�mFÓfÍ³Ó ÔfÓ�Ê�Ê�Èë × �¿« ���²Ð öÁ× �h« �gI�SHÕ<Ó7l+H°Ñ-l_Ë�Ô=Í³ÓSÉqÍ³Ó�Ô�ÓfÌ<ÊlÔ=ÊµÕ<ÓLr=È�ÌqÓ�Ø�ÌqÓ�ÔvÔBÈ q=ÊµÕ<Ó�È+ÉHÊOË¹È�Ì	ISqÕ²Ó1×_ÑhÔ³Õ²Óv×�Þ�ËµÌHÓ�ËµÌqÎ+È�ÍOÉ²È�Í³Ñ�Ê�Ó�Ô�Ú¨ÛOKQP&R¤×�Ø�ÌHÑ3r,Ë¹Î�ÔTK ÚÁ× �¿«�ð.RhÐ
ÊµÕ<Ó�ÔfÈ�Þ~Ë¹×�È�ÌHÓ
×�ÈQÓ�Ô
ÌqÈ�Ê9I�F)È�mFÓfÍ�É²Ñ�ÌHÓfÞ��5Ê Õ²Ó�ÎvÈ�Í�Í³Ó�ÔOÉ²È�ÌH×�ËµÌ�ÏB×�Ë à¨ÓfÍ³Ó�ÌqÎvÓ�Ô$×�ËµßQË¹×�Óv×�p�ØGÊ Õ²Óqt5Þ·Ñ_Î+Ö
Ñ�Ìq×7v�Î+Õ<È�Þ·Ó�Ô:ÉHÍ�Ë¹ÎvÓ#I

�mc�\tW:nmT
v5ñ � S5ì�¡·U4]%_ T���ë Û��× �%��ï ç ]�\ ò ä Õ Ö æ [h_tVmc�WtW:\']�U�W6]�ym^@T>]�V?]�^8z.W:[hU4]�^@^8z�ym`bWwU4]�VGy�T>T���]�^@`m�]3W6T�aGVA`mY�T4\6[8U�]�^8^@z%u�¨7V�W:n?T�d�c�^8^@c3x�[8Vml\ï3W:nmT�`?V?U�c%V?ab[@W:[8c�V?]�^m�3]�\6[8]�V?U�T,_J]�\6T�`g_ T,aGd�c�\�W:n?TiU�c%YGZ?`bW6]�W:[8c�Vc�d��^h]�U'ko]�V?aP®bU'nmc%^@T,_wc�ZbW6[@c%VoZm\6[hU�T�_�u®A[@VgU�T�d�\6c�Y �Oð%���>W:n?TLab[8_6U�c%`mV.W:T,a�]%_:_:T�WfZm\6[8U4TGZ?\:cbU�T,_:_��°í Ù �3� ÛgÖ ù Ö [8_�]�Yj]�\:W:[8Vml%]�^@T_ï<x�TjU�]�V]�ZmZ?^@zPW6nmT�Vmc��7]�\6ym[@W:\']�l�T���]�^@`g]3W:[8c�V�Y�T�W:n?cAamc�^8c�l�z�]�V?aNc%ybW6]�[@V�d�c�\
W:n?TRZm\6[hU�T�c�d�]�£t`?\:c%ZgT,]�V�U�]�^8^c�ZbW6[@c%V�]�WwW:[8YGT�â�ï � ÖJ× �]í Ù ��� Û	  £ ò ä Yj]3�E��ù Â ü � à �.� å á Ö�æ « �¹ò²í��
vwnmTRY�T,]�V�c�dtW:n?TGZg]�z%��c�¯¤d�`mV?U�W:[8c�V¤[@V«�¹ò<í,�i[8_
c�ymW6]�[8VmT,aN�A[8]o��c�V.W6T=ì�]�\:^8co_:[@YR`m^h]3W:[8c�V�u�vwnmT_ zb_ W:T�Y��lð.����W6cN�¹ò��.��[8_il�T�VmT4\']3W6T�a�î����<ï �%����W:[8YGT,_4uw�mc%\�W:n?T�Z?]�\']�Y�T4W:T4\'_�[@V��Oð��.��x�T�`?_:T�aoW#zAZm[hU4]�^Z?]�\']�Y�T4W:T4\�T�_ W:[8Y�]�W:T,_�c%ybW6]�[@VmT,a�d�c�\RW:n?T�ñ
T4\6Yj]�V�_ W:cbU'k�\6T�W:`?\:V�am]�W6]<Ç�d�c�\�W6nmT;ñ � S5ì�¡½Y�cbabT�^é�× í,£J�7��±<ïAë × �¿« ���<ï ö�× �h« �<ïm]�V?a�d�c%\wW:nmTRv5ñ � S5ì�¡»Y�cbabT4^ é�× í,£J�7��±²ïbë × �h« �_ò²ïmë Û × �¿«�íQð]�V?a ö�× �¿« �mu�vwnmT � S��°í,��U�cAT�¾LU4[@T�V%W Ú xw]�_
_ T4WiW:cP�mu�ðbu�®A[8V?U�TRW:n?TRT,_#W6[@Yj]3W6T�_ÐMØ x�T4\6T�d�c%`mV?a�W6cygT�[8V?_:[@l%Vm[@egU4]�V%W>]�W�W6nmT&î+n ^@T���T�^<x�T�_:T�W2� ×ÁØj× �RW6cjT4�3]�^8`?]3W6Tj�¹ò²í��u

íhî



TGARCH and AR-TGARCH vs. BS

0.8 0.9 1 1.1 1.2

Moneyness

-0
.2

-0
.1

0
0.

1

Y

0.8 0.9 1 1.1 1.2

Moneyness

-0
.5

0
0.

5
1

1.
5

Y

�"[@l%`m\:T�Æ\Ç þ²É_É²ÓfÍ,É²Ñ�ÌHÓfÞ��Tj$Ë à¨ÓfÍ³ÓfÌHÎvÓ�pvÓfÊ?mFÓvÓfÌDÔ�Ë©r�ÒpÞ�Ñ�Ê�Ó+×zSFÙZÚ¨Û�Ü�Ý È+ÉHÊOË¹È�Ì
ÉHÍ�Ë¹ÎvÓ�ÔÊ�ÈTt5Þ·Ñ�ÎvÖ Ñ�ÌH×�vqÎvÕ²È�Þ·Ó�Ô=ÉHÍ�Ë¹ÎvÓ�Ô�I SFÙFÚ5Û�Ü%Ý É²Ñ�Í³Ñ3r=ÓfÊSÓfÍvÔÏmFÓfÍ³ÓÔfÓ�ÊGÊ�Èë × �h« �_òpÐªë Û × �h«·íhð�Ð ö·× �¿« ��I�SqÕ²ÓOl+H°Ñ-l_Ë�Ô,Í+ÓSÉqÍ³Ó�ÔfÓfÌ<ÊlÔ,Ê Õ²ÓLrGÈ�ÌHÓfØ�ÌHÓ�ÔvÔ�È q
ÊµÕ<Ó=È+ÉqÊlË¹È�ÌgIwSqÕ²Ó=×_ÑhÔ³Õ²Óv×�Þ~ËµÌqÓ,ËµÌHÎvÈ�ÍOÉ<È�Í³Ñ�ÊSÓ�Ô
Ú¨ÛOKQP&RB×�Ø�ÌHÑ3r,Ë¹Î�Ô¡K Ú�× �¿«�ð.RhÐFÊ Õ²Ó
ÔfÈ�Þ~Ë¹×�È�ÌqÓ�×_ÈMÓ�Ô$ÌHÈ�Ê�I2F)È�mFÓfÍ:É²Ñ�ÌHÓfÞ���Ê Õ²Ó,Î+È�Í�Í³Ó�ÔlÉ<È�Ìq×�ËµÌ�Ï;×�Ë à¨ÓfÍ³ÓfÌHÎvÓ�Ô&×�ËµßMË¹×_Ó+×�pfØ
ÊµÕ<Ó�t5Þ·Ñ_Î+Ö�Ñ�Ìq×7v�Î+Õ<È�Þ·Ó�Ô«ÉHÍ�Ë¹ÎvÓ%I

�m`m\:W:nmT�\Mïgx�T�`g_ T,ao�3]�^@`mT,_wd�c�\>W:nmT�W6[@Y�T�W6cLYj]3W6`m\:[@W#z��W� × ò��jam]�zb_'�w]�V?a�Y�c�VmT�zAVmT�_6_���ù0ý����ä �h« ¥ à í+« ð æ �tW:n?]�W>\:T,_ T�Y�ym^8T�W:nmT�Z?]�\6]�Y�T�W:T�\6_�c�d0W6\6]%abT�aoc�ZbW6[@c%V?_�u®A[@VgU�TLW6nmTo_ W6]�V?am]�\6a�y�T4V?U'n?Y�]�\:k¤Y�cbabT4^�[@V�c�ZbW6[@c%V�Zm\:[hU�[8VmlN[h_G�^h]�U'k¤]�V?a�®bU'nmc�^8T�_o�¸�®m��ï0x�TU�c%YGZg]�\6TfW:nmTG_ [8Y�`m^h]3W6T�a1ñ � S5ì�¡ ]�Vga�v5ñ � S5ì�¡ Z?\:[hU�T,_�W:cow®�Zm\:[hU�T,_4ufÄ�`m\>Yj]�[8V�d�cbU�`?_�[h_�W:n?Tab[@¯�T�\:T�V?U�T�ygT4W#x�T�T4VjW6nmT�[8Y�Z?]�U�W�c�d<W:nmT
T��b[h_#W6T4V?U4T�]�VgajVmc�Vm��T4�A[h_ W:T4VgU�Tic�d�]�^8[@V?T�]�\ � S�þbU�c%YGZ�c�V?T4V.Wc�V�c�ZbW6[@c%V�Zm\6[8U4T�_�u } T�W6nmT4\6T�d�c%\:ToT�_ W:[8Y�]�W:T,a�d�c%`m\�YGcbabT�^8_MÇ � S��¸�.���]ñ � S5ì�¡$ï � S��]í����]ñ � S5ì�¡$ï� S����%�7��v5ñ � S�ì�¡&ï � S��]í,�7��v5ñ � S5ì�¡$ï?]�V?aPU�c�Y�Z?]�\:T�W:n?T�\:T,_ `m^@W:[8Vml�c�ZmW:[8c�V�Zm\:[hU�T,_�W:cL�®XZm\:[hU�T,_4u�0[8l�`?\:T&òoab[h_ Zm^h]�zb_�[8V�W:nmTR`mZmZ�T4\
Zm^8c�WiW6nmTRam[�¯$T4\6T4V?U4T�y�T�W#x�T4T�V � S����%�7��ñ � S�ì�¡ Zm\6[8U4T�_���_ c%^@[ha^@[8VmT��<W6c
�®fZm\6[hU�T�_�]%_0]>d�`mV?UW6[@c%V�c�d?Y�c�VmT�z.V?T�_6_4u"vwnmT�a?]�_:nmT�a�^8[8VmT�[h_0W:nmTwU�c%\:\6T�_:Z�c�V?ab[8Vmliam[�¯$T4\6T4V?U4Td�c�\ � S��]í����]ñ � S5ì�¡�u�vwnmTL^8c3x�T4\�Zm^8c�W�_ nmc3x>_
W6nmT�_:TXab[@¯$T4\6T4V?U4T�_�am[@�A[habT�a�yAz�W:nmT�w®¤Z?\:[hU�T_ï�W6n.`g_l�[8�A[@Vml�_:c�Y�Tf[@V?am[8U�]3W:[8c�VPc�d�W:n?T�\:T�^8]�W:[8��T�_ [8l�V?[�egU�]�V?U4Tfc�d�W6nmT�Zm\6[8U4T�ab[�¯$T4\6T4VgU�T�_�uÀ>c�W6Tje?\'_#W�W6n?]3W�d�c�\�W6nmTBñ � S5ì�¡°am[�¯$T4\6T4V?U4T�_fW6cN�®qï�x�Tjc�ybW']�[8V¤W:nmTjW#zAZm[hU4]�^ªµ��7_:n?]�Z�Tjx�[�W6nc�`bW:�ª]�V?ao[8Vb��W6nmT���Y�c�VmT�zLc�ZmW:[8c�V?_w�3]�^8`mT,aon?[@l%nmT4\wW6n?]�V��®X]�V?aP]3W:��W6nmT���Y�c�VmT�zjc�ZbW6[@c%V?_w^@T,_:_�u®AT�U4c�V?ab^8zL�¸�"[8l�`m\6T�ò.��ï3x�Tª[8VA��T�_ W:[8l%]�W:TªW:nmTwab[@¯�T�\:T�V?U�T�ygT4W#x�T�T4V�c%ZbW:[8c�VRZm\6[8U4T�_0x�[�W6nR]�Vga�x�[�W6nmc�`mW� S��°í,��abzAV?]�Y�[hU4_�u��mc%\
c%ZbW:[8c�Vg_i[8V�]oVmT4[8l�nAy�c�`m\6nmcAcba�c�d�]3W ��W:n?T���YGc%VmT4z_ï$Zm\:[hU�T,_f]�\6T�^8c3x�T�\i[8VNW:n?TZm\6T�_:T4V?U4T�c�d � S��°í,�ªabzAV?]�Y�[hU4_JW6n?]�Vjx�[@W:n?c�`bW,utvwnmT>\6T4��T�\6_:Tw[8_tW:\6`mT>d�c%\tc�ZmW:[8c�V?_�_ `b¾LU4[@T�V%W6^@zRd¸]�\�[@Vm�c�\
c�`bW:��c�d©��W6nmT���Y�c�VmT�z�ufÇt`bWfab[@¯�T�\:T�V%W6^@z_ï$W:nmT�µ��7_:n?]�Z�TG]�V?aPW6nmTGamT4�A[8]�W:[8c�V�d�\6c�Y²�^h]�U'k | ®bU'nmc%^@T,_Zm\6[8U4T�_�y�T�U4c�Y�T�Y�c�\6T�Zm\:c%Vmc�`?V?U�T,ao`?V?abT4\i^@[8VmT�]�\iabzAV?]�YG[hU4_�uwvwn.`g_fï?d�c�\ Ú�¨ �²ïgc�`m\>\6T�_:`m^@W6_>]�\:T�[8V^@[8VmT�x�[@W:n�W:n?T�\:T,_ `m^@W6_�d�c%\>U�c%V%W6[@VA`mc%`?_�W:[8Y�T�YGcbabT�^8_>[@VN®AT,UW:[8c�V�òj]�VgaoÇª\:c%Zgc._ [@W:[8c�Ví�uÀ>T��AWQïtx�To]�\6TL[@V.W6T4\6T�_ W:T�a�[@V�W6nmT�T�¯$T�UW'_�c�d�W:nmT�_ [8l�V�c�d Ú u¤Àic�W6TLd�\6c�Y Çt\6c�Z�c%_:[�W6[@c%V�ðPx�[�W6nØ³× � × ��W6n?]3WjW6nmT�`mV?U4c�V?am[�W6[@c%V?]�^��3]�\6[h]�V?U4Toc�d Õ�Ö abcAT�_jVmc�WLabT4Z�T4V?a«c%V�W6nmTN_:[@l%V�c�d Ú u·¨7V

í,±



d¸]�U�WMïAx�nmT4V�\6T4Zm^h]�U4[@Vml�W:nmTfZ�c%_:[�W6[@�%T��3]�^8`mT
c�d Ú yAzL]RVmT4l.]3W6[@�%Tic�V?T�ïAc�VmT�c�ybW']�[8V?_�W:nmTf_6]�Y�T�Z?[8U�W:`m\6T]�_j[8V��"[@l%`m\:T ò?uÁS�T,U4]�^@^id�\:c%Yÿ®AT,UW:[8c�VDò¤W6n?]3WX[8V~W:n?T�{Ec�]�V?a } ]�Vml·�]í,���_î%�RYGcbabT�^iVmT�l%]�W:[8��T]�`bW6cbU�c�\6\6T4^h]3W:[8c�V�[@V?am`?U�T,a�y.z�]P`mVm[8��]�\:[h]3W6TGW:\6T4V?ab[8Vml�Ä
µ>��Zm\6cbU�T,_:_f]�Vga�Z�c%_:[@W:[8��Tj]�`bW6cbU�c�\6\6T4^h]3W:[8c�Vc�ybW']�[8VmT�a¤d�c%\�]�ym[8�3]�\6[8]�W:Tjc%VmTLn?]��%Tj[@VA��T�\6_:Tj[8YGZ?^@[hU4]�W:[8c�V?_�d�c�\�W6nmTXT,_#W6[@Yj]3W6T�a�^8T4�%T4^ªc�d���c�^h]3W6[@^8[@W#z]�V?a%ï�nmT�V?U�T_ïEd�c�\�c%ZbW:[8c�V�Zm\6[hU�T�_�uLvwnA`?_Mï�U�c%V?U�T�\:Vm[8Vml�W:n?TL_ [8l�V¤c�d�W:nmTL]�`bW:c%\:T�l�\6T�_6_ [8c�V�Z?]�\']�Y�T�W6T4\QïW:nmTR[@Y�Zm^8[hU4]3W6[@c%V?_�d�c%\ic%ZbW:[8c�V�Zm\6[hU�T�_i[@VNam[8_6U�\6T�W6T�W:[8Y�TRab[@¯�T�\id�\6c�YºW:n?TR{Eco]�V?a } ]�VmloU�c�V.W6[@VA`mc%`?_W:[8Y�T�YGcbabT�^�uÀ>c�W6Tjd�\6c�Y²W6nmTL^8c3x�T�\�Z?]�\ W�c�dw�"[8l�`m\6T#ò�W:ng]3W�W6nmTL\6T4^h]3W:[8��Tj_:[@l%Vm[@egU4]�V?U�Tjc�d�W6nmTLc%ZbW:[8c�V�Zm\6[8U4Tab[@¯�T�\:T�V?U�T,_E[h_Enm[8l�nmT,_#W�d�c�\Ed¸]�\�c%`bW ��c�d©��W:nmT4��Y�c%VmT4z�c�ZbW6[@c%V?_4u"vwnm[h_�U�c%\:\6T�_:Z�c�V?am_<W:c�W6nmTªnm[8l�n�T�^8]%_#W6[8U4[�W#zc�d$d¸]�\�c�`bW:��c�d©��W6nmT���Y�c�VmT�z�c%ZbW:[8c�V?_tW:c�U'ng]�Vml%T�_J[8VL��c%^8]�W:[8^@[@W#z�ï%x�nm[hU'njx�]%_ª_:nmc3x�V�[@VX�"[8l�`m\6T>ð
d�c%\JW:n?T�^8]%U'k | ®bU'nmc%^@T,_wY�cAamT4^�u� `?]�^8[�W']3W6[@�%T4^8z�_:[@Y�[8^8]�\�\:T,_ `?^�W'_�]�\6Tjc�ybW']�[8VmT�a¤d�c%\�W:n?TXv5ñ � S5ì�¡ Y�cbabT4^OïJ_ T�TL�"[@l%`m\:TXÆ?uPvwnmTYj]�[8V�ab[@¯�T�\:T�V?U�TG[8_iW:ng]3W
W:nmT�U�`m\6��T,_i]�\:TG_ nm[@d©W:T,a�W6cXW6nmTR^8T�d©WQï<\:T��?T�U�W:[8VmlLW6nmTG^@T���T4\']�l%T�T�¯$T�U�W�u��mc%\T��m]�Y�Zm^8T�ïgc�ZbW6[@c%V?_�c%`bW ��c�d©��W:nmT4��Y�c%VmT4z�abcjVmc�W�ygT�VmT�emW�d�\:c%Y°W6nmT�^8T4�%T4\']�l�T
T�¯$T�U�W�u>vwnm[h_>[h_�y�T�U�]�`?_:Td�c�\�W:nmTGc�`mW ��c�d©��W:nmT4��Y�c�V?T4zPc�ZbW6[@c%V�W:c�y�TRc�dªZgc._ [@W:[8��TG�3]�^8`mT�]3W�Yj]�W:`m\6[�W#z_ïE]X_:T��.`mT�V?U�TRc�dªZ�c%_:[�W6[@�%T[@V?Vmc3�3]3W:[8c�Vg_j[8_o\6T��.`m[8\:T,a<uÂÇ�c%_:[�W6[@�%T�[@V?Vmc3�3]3W:[8c�Vg_fïwnmc3x�T4�%T4\Qïwamc�Vmc�W�n?]���TN]�V�[@VgU�\6T�]�_:[8Vml�T�¯$T�U�Wc�V��%c�^h]3W:[8^8[�W#z¤[@V�W:nmToZm\6T�_:T4V?U4TLc�di]�^@T���T4\']�l%TjT�¯$T�U�W�u�®Ac�W:n?T4\6TX[h_R]�VmT4l.]3W:[8��TXT�¯$T�UWGc�d>Z�c%_:[�W6[@�%T[@V?Vmc3�3]3W:[8c�Vg_�yAz�\6T�ab`?U4[@V?li��c%^8]�W:[8^@[@W#z�uJÄidgU�c%`m\'_ T_ï,x�n?T4V�U�c�Vg_ [habT4\6[8Vml�W:n?T�^8T�_6_"\:T,]�^8[8_ W:[hUªU�]�_:T�ë Û » �<ïx�nm[hU'n�Y�]�z
y�T�U4]�^@^8T�a�]�V�[@VA�%T4\:W:T�a
^8T4�%T4\']�l�T�T4¯�T,UWMï�W6nmT�_:k�T�x�c�dbW:nmT�U�`m\6��T,_<[8V��0[8l�`?\:TtÆi[8_�YG[8\6\:c%\:T,a�Çc�`bW:��c�d©��W6nmT���Y�c�VmT�zjc�ZbW6[@c%V?_wy�T�U�c%Y�T�YGc%\:T_ïA[@Vb��W:n?T���YGc%VmT4zXc�ZbW6[@c%V?_�^8T�_6_wT��bZgT�V?_:[@�%T�u
� £�Q�DPÍ>Ë�H°KPÌoDPË�Ð Q�O�Ï
	�ß á â�ã ä�	oË�DPK O�IRDPKNQF�Q�IGDPË�Ê�Ê4Í�oF"I��XMPH��

F"IRÏ"Q4Ï
ì�c�V?am[�W6[@c%V?]�^w^8T4ZbW6c�kA`m\:W:c%_:[h_�[h_j]�x�T4^8^@��abcbU4`mY�T4V.W:T,a�T�YGZ?[@\6[8U�]�^wT�¯$T�U�W�d�c�\j�3]�\6[@c%`?_�e?V?]�VgU�[h]�^�W:[8Y�T_ T�\:[8T�_�uG¨7V�Y�c%_ W�U4]%_ T,_fï$W6nmTj[@VgU�^8`?_ [8c�V¤c�dw]�V � S5ì�¡���W#zAZgTj�%c�^h]3W6[@^8[�W#zNamc.T,_fVmc�Wfd�`m^8^8z�]�U�U�c%`mV.W�d�c%\W:nmTfc%y?_ T�\:�%T�aX^@T�ZbW:c%k.`?\ W6c%_:[8_�c�d"\:T4W:`m\6V?_�u � �N{¤T�_ W:[8Y�]�W:[8c�V�\:T�Yj]�[8V?_�U�c%V?_ [h_ W:T4V.Ww[�d"W:n?T�[@VmV?c3��]�W:[8c�Vab[h_#W6\:[8ym`bW6[@c%V�[h_�Vmc�W"V?c�\6Y�]�^lï3]%_�xw]�_"_ n?c3x�V�yAzf�c%^@^8T4\'_ ^8T4�f]�Vga } c.c%^8am\:[habl�T
�]í,���_ð%�u�vwn?T�T4¾jU4[@T�V?U�z^@c._:_�xw]�_�_ W:`?am[@T,aXyAzo£ªVml�^8Tf]�V?a�ñ
c�Vm�,]�^8T4�4��S�[8��T�\6]o�]í,���²í��uJvwnmT�[@\�\6T�_:`m^@W6_w_ `?l�l�T,_#WwW6n?]3W�T�u l?uAd�c%\>]®.W:`gabT4V.W ��W�ab[h_ W:\6[@ym`mW:[8c�Vjx�[@W:n#î�abT�l�\6T4T,_�c�d$d�\:T�T�abc%Y§]�V?a�]&ñ � S5ì�¡��°í�ï�í,��Z?\:cbU�T,_:_"W6nmTi]%_ zAY�ZbW:c�W:[hU�3]�\6[8]�V?U�Tjc�d � ��{�T�_ W:[8Yj]3W:T,_�Yj]�z¤ygToYGc%\:T�W6n?]�V�abc�`my?^@TjW6nmTL�3]�\6[h]�V?U4TLc�d>�N{�T,_#W6[@Yj]�W:T�_�x�[�W6nU�c%\:\6T�U�Ww_:ZgT,U�[@egU4]�W:[8c�VEuvwnmT4\6Tin?]��%Tiy�T4T�VXYj]�VAzj]�ZmZ?\:c.]�U'nmT,_�W:cRYGcbabT�^<]�d¸]3W:��W']�[8^@T,aL[8VmVmc3�3]3W6[@c%VLab[h_#W6\:[8ym`bW6[@c%Voab[8\:T,UW6^@z_ïW:nmT�Y�c%_ WoZ�c�Zm`m^h]�\oygT�[@V?l�W:n?T¤®.W6`?abT4V.W:��Woe?\6_ Wo`g_ T,a�yAz«�c�^8^8T4\'_ ^8T4�ú�]í��%¥.���u S�T,U�T�V%W6^@z_ï>Çt^h]3W6T4V�]í,�����.�0n?]�_�T,_#W']�ym^8[8_:nmT,aG]fl%T4VmT�\6]�^bT�U4c�Vmc%YG[hU�Y�cAamT4^mx�nm[hU'n�Y�c�W:[8�3]3W6T�_�W6nmT>Zm\6T4�3]�^8T4VgU�Twc�dE®.W:`gabT4V.W �W�am[8_ W:\6[@y?`bW:[8c�V?_Rd�c%\G_ W:cbU'k�\:T4W:`m\6V?_�u�¹i`?]�VÁ�°í����%�%��amc.T,_GVmc�WjU�c%V?_ [habT�\G®.W6`?abT4V.W:��WLab[h_#W6\:[8ym`bW6[@c%V?_MïygT,U4]�`?_ T�nmTjV?T4T�a?_�]Px�T�^@^@�7abT�e?V?T�a�YGc%Y�T4V.W�l�T�VmT4\']3W6[@Vml�d�`mVgUW:[8c�V(ï�x�nm[hU'n¤W:nmTo®AW:`?abT�V.W ��W�d¸]�[8^8_fW6cn?]���T%uRS>]�W:nmT�\Mï0]�_fÀ>T�^8_:c�V~�]í,���²í��>n?TGT�Y�Zm^@c3zb_�W:n?Tjl�T4V?T4\']�^8[@��T�a�T�\:\6c�\�ab[h_#W6\:[8ym`bW6[@c%V«�Oñf£ª¹f��W:n?]�W]�^h_ c�T4�bnm[@y?[�W'_td¸]�WªW6]�[@^h_ª]�V?aj[8V?U�^8`?abT,_tW6nmTiV?c�\6Y�]�^?ab[h_#W6\:[8ym`bW6[@c%VX]�_�]�_:ZgT,U�[h]�^$U4]�_:T�u�¡>c3x�T4�%T4\Qï�[8VLnm[h__#W6`?abzLc�d�_ W:cbU'kL\6T�W6`m\6V?_wÀ>T4^h_:c�VPU�c�VgU�^8`?abT�aoW6n?]3WwW:n?TfW6]�[8^@��W6nm[8U'kAVmT,_:_wc�d�W6nmT&ñf£ª¹»Yj]�zjVmc�Wi_ `m¾jU4TW:c�]�abT,�%`g]3W:T�^@zPY�cbabT4^�T4�.W6\:T�Yj]�^"\:T4W:`m\6V?_�u
¨7V�c�`m\fU4]%_ T_ï$x�TG]�\6TR]�y?^@T�W:c�`?_ T�W:nmTL®.W6`?abT�V%W:��W�_:[@V?U4Tx�T�abT4e?VmT,ao\6T�W6`m\6V?_�]�_ Õ�ÖJ× ��ù Ö0ü ù Ö�ÛEÜ �:ý�ù Ö�Û<Ü \']3W6nmT4\�W6n?]�V Õ�ÖJ× ^8c�l���ù Ö ý�ù Ö�Û<Ü ��uvwnmTNy?]%_ [hU�[habT�]�c�d�¹i`?]�V;� _��]í,���%�%�GT��AW6T4V?_:[@c%V~c�d�nm[h_Bñ � S5ì�¡¶c�ZbW6[@c%V�Zm\:[hU�[8Vml�Y�cbabT4^�[8_o]W:\']�V?_ d�c�\6Yj]3W6[@c%V�c�d�W:n?T�d¸]3W ��W6]�[@^8T�a¤[8VmVmc3�3]3W6[@c%V�W6cN]�_#W']�V?a?]�\'a�Vmc%\:Yj]�^Jc�VmT_ï�`mV?amT4\�x�nm[hU'n�nm[h_�^@c��U4]�^@^8z�\6[h_ k«VmT4`mW:\']�^
��]�^@`g]3W:[8c�V�\6T4^h]3W6[@c%V?_:nm[@Z�\6T4Yj]�[@V?_X�3]�^8[8a<uÃ¨7V·c%`m\oU�]�_:TNx�[�W6n³_:[@Y�Zm^8T�\6T�W6`m\6V?_]�V?ajW:nmT�®.W6`?abT4V.W:��W�ab[h_#W6\:[8ym`bW6[@c%V%ï.W:nmTfY�cbabT4^$`mV?amT4\�W:nmT�am]�W6]�l%T4VmT�\6]�W:[8Vml�Zm\6c�yg]�ym[8^@[@W#z�Y�T�]�_:`m\6Tqæl�T�VmT4\']�^8[@��T�_�d�\6c�Y¶�°í�±%��ïE�]í3����]�V?a��°í�¥%��]%_

Õ�Ö × ã ÖEÙ·Ý ÞmÖ�ß�Ö �¹ò_ð%�
ß�Ö é ê « ê « �h«:â��?��� à í�� �¹ò�ò.�
Þ?Ö × ì � Þ Ã à ß Ã í üqî » ¬ » â í · ��« �¹ò�ÆA�

í3�



x�nmT4\6Tfâ��g���²ï�í,��[h_�W:nmT�_ W6]�V?am]�\'ab[8�4T,a�®.W6`?abT�V%W:��Wiam[8_ W:\6[@y?`bW:[8c�VPx�[@W:n N abT4l%\:T�T�_wc�d�d�\6T4T�amc�YPut¹iT�Vmc�W6TyAz����XW:nmTR®AW:`?abT�V.W ��W
ab[h_#W6\:[8ym`bW6[@c%VPd�`mV?U�W:[8c�VNx�[@W:n N abT4l%\:T�T�_�c�d"d�\6T4T,abc�Y�ï�_#W']�V?am]�\6am[@��T�aoW:cLng]���T�3]�\6[8]�V?U�T
c�VmT%u õ vwnmT4V%ï ß�Ö U�]�V�ygTfW6\6]�V?_#d�c%\:Y�T,ajW:cL]�_ W6]�V?am]�\'aoVmc�\6Yj]�^$\6]�V?abc%Y°�3]�\6[8]�ym^@TfyAz
� � � ß Ö � × � Û<Ü ä � � � ß Ö � æ «

Student-t (AR-)GARCH vs. Normal

0.8 0.9 1 1.1 1.2

Moneyness

-1
0

-5
0

Y
*E

-2

0.8 0.9 1 1.1 1.2

Moneyness

0
1

2
3

Y

�"[@l%`m\:T£îpÇÿþ²É�É<ÓfÍ�É²Ñ�ÌHÓfÞ��új$Ë à>Ó�Í³ÓfÌHÎvÓ«pvÓ�ÊDmFÓvÓ�Ì ÔvË©r,ÒpÞ·Ñ�ÊSÓv× ÙZÚ¨Û�Ü�Ý�È+ÉHÊOË¹È�Ì
ÉHÍ�Ë¹ÎvÓ�Ôwm7ËµÊµÕ�v\ÊOÒ<×�ÓfÌ<ÊDH�Ê
ËµÌ<ÌHÈ�ßhÑ�ÊlË¹È�Ì²Ô Ê�È ÙFÚ5Û�Ü%Ý ÉHÍ�Ë¹ÎvÓ�Ôwm7ËµÊµÕDÌHÈ�ÍrGÑ�Þ5ËµÌ<ÌqÈ�H
ßhÑ�ÊlË¹È�Ì²Ô-I ÙFÚ5Û�Ü%Ý�É<Ñ�Í³Ñ�rGÓfÊSÓfÍvÔÏmFÓfÍ³ÓÔfÓ�Ê,Ê�È�ë × �h« �%�pÐ öº× �h« �nÑ�Ìq×�Ê Õ²Óv\ÊOÒ<×�ÓfÌ<ÊDH�Ê8×_ÓSÏ�Í³ÓvÓ�Ô�È#q0qvÍ³ÓvÓv×�È3r ÊSÈ N�× ±¿« ÆgI³SqÕ²Ó¹l�H°Ñ#l_Ë�Ô5Í³ÓSÉqÍ³Ó�Ô�ÓfÌ<ÊlÔ5Ê Õ²Ó
r=È�ÌHÓfØ�H
ÌHÓ�ÔvÔ�ù Ö ý�� È q,ÊµÕ<Ó#È+ÉqÊlË¹È�ÌgI�SqÕ<Ó#×�Ñ�Ô³Õ²Óv×;Þ~ËµÌqÓ=ËµÌqÎ+È�ÍOÉ²È�Í³Ñ�Ê�Ó�Ô&Ú¨ÛOKQP&R;×�Ø�ÌHÑ�r�Ë¹Î�Ôm7ËµÊµÕ ÚÂ× �¿«�ð�Ð&Ê Õ²Ó;ÔfÈ�Þ~Ë¹×£È�ÌqÓ1×�ÈQÓ�Ô�ÌqÈ�Ê9IÇF)È�mFÓfÍ,É²Ñ�ÌHÓfÞ���ÊµÕ<ÓÎvÈ�Í�Í+Ó�ÔOÉ<È�ÌH×�ËµÌaÏ
×�Ë à¨ÓfÍ³ÓfÌHÎvÓ�Ô�×�ËµßQË¹×�Óv×Pp�Ø=Ê Õ²Ó¡K¹Ú5ÛGH�R�ÙFÚ5Û�Ü%ÝVÉHÍ�Ë¹ÎvÓèm7ËµÊµÕ;ÌHÈ�ÍrGÑ�Þ%ËµÌ<ÌqÈ�ß�Ñ�ÊOË¹È�Ì²Ô-I

µ>V?abT�\�W:n?T�T��.`m[8��]�^@T�V.WwYj]�\ W6[@Vml.]�^8TfYGT,]�_:`m\6TGçGïAW6nmT�Y�cbabT4^Ex�\6[@W:T�_�]%_
Õ�Ö¢× ã ÖEÙ·Ý Þ?Ö � ÛEÜ� �Dð Ö0ü ï Ö � �¹ò_î%�ð Ö é ê « ê « ��«�ë���� à í�� �¹ò�±.�
ÞmÖ¢× ì � Þ Ã à:ß Ã í üqî » ¬ » â í · � �¹ò.���
ß Ö × � ÛEÜ� �Dð Ö ü ï Ö � à �¹ò�¥.�

x�nmT4\6Tóï Ö [8_�W:nmT�_:c�^8`bW:[8c�VoW:c
£ ò ä�� Û<Ü� ��ð Ö"ü ï Ö � å á Ö�ÛEÜ6æ$× � ü ã Ö� Þ Ö « �¹ò��.�Ü üµúG�5ùvú�1$ýlþOù+þOÿ�ý¹þOÿ	/°ù'�<&����5�Sù'����ÿ�ú�5>&�ù'/��vù'5�]ý:þ�2��¨ôfþ��hû��]úfþ���þ:ûhÿ�ýlþ��Oÿ	���MþOÿ	��ú��8�hú,/]þlÿ	��ú,ÿ�ýFù#��ùvÿ	�~ù'���	�(>üµú��8ù'�hýOý ���ú��E��ÿ�ú4�hý²þ�2hÿ�ý?�8�Qú�/�þOÿ	��ú«ÿ�ýg5�ÿ ���]úw�41�� �"!"#$�-×ZÙ�( ; �J��QþSùvÿ�ú«þ�2��E/#������°ý�&���úhûhÿ�ú�5ZýlþOùvúhû�ù'�lûhÿ	!#�]û�ûhÿ�ýlþ��Oÿ	���MþOÿ	��ú��@�hú�/�þlÿ	��ú.��hý��&% � ×�'�Ù)( )+*-,�.0/213, ×�' Ý � [ Ü� Ù�( ; ��/#���&��Qþ���þ�2��7ÿ�ú���� �lý����'�4%��,�hý���þ�2��5�8ù'�hýOý<�@�hú�/�þlÿ	��ú�� �"!"#$��6Zùvý�% [ Õ� ×7'�Ù8(,�.0/213,:9 ×�'�Ù Ý �� [ Ü (

í,¥



Student-t (AR-)TGARCH vs. Normal

0.8 0.9 1 1.1 1.2

Moneyness

-1
0

-5
0

Y
*E

-2

0.8 0.9 1 1.1 1.2

Moneyness

0
1

2
3

4

Y

�"[@l%`m\:TN±<Ç þ²É_É²ÓfÍ,É²Ñ�ÌHÓfÞ��Tj$Ë à¨ÓfÍ³ÓfÌHÎvÓ�pvÓfÊ?mFÓvÓfÌDÔ�Ë©r�ÒpÞ�Ñ�Ê�Ó+×zSFÙZÚ¨Û�Ü�Ý È+ÉHÊOË¹È�Ì
ÉHÍ�Ë¹ÎvÓ�Ô³m7ËµÊµÕ�v\ÊOÒ<×�ÓfÌ<ÊDH�ÊFËµÌ\ÌHÈ�ßhÑ�ÊlË¹È�Ì²Ô$Ê�È ÙFÚ5Û�Ü%ÝnÉqÍ�Ë¹ÎvÓ�Ôóm7ËµÊ Õ;ÌqÈ�Ír=Ñ�Þ�ËµÌ<ÌqÈ�ß�Ñ�H
ÊlË¹È�Ì²Ô-IºSFÙZÚ¨Û�Ü�Ý!É²Ñ�Í³Ñ3r=ÓfÊSÓfÍvÔ7mFÓ�Í³Ó�ÔfÓ�Ê�Ê�ÈLë × �h« �_òpÐªë Û × �¿«�íQðpÐ ö�× �¿« �
Ñ�Ìq×&Ê Õ²ÓqvHÊlÒ<×_Ó�Ì\Ê?H�Ê8×�ÓSÏ�Í³ÓvÓ�Ô�È q�qvÍ³ÓvÓv×�È�r Ê�È N�× ±¿« ÆgIèSHÕ<Ókl+H°Ñ-l_Ë�Ô5Í³Ó�ÉHÍ³Ó�ÔfÓ�Ì\Ê¹Ô5Ê Õ²ÓrGÈ�ÌHÓfØ�ÌHÓ�ÔvÔ=È q�Ê Õ²Ó#È+ÉHÊOË¹È�Ì	I�SqÕ²Ó#×_ÑhÔ³Õ²Óv×�Þ�ËµÌHÓ=ËµÌqÎvÈ�ÍOÉ<È�Í³Ñ�ÊSÓ�Ô$Ú¨ÛOKQP&R;×�Ø�ÌHÑ�r�Ë¹Î�Ôm7ËµÊµÕ ÚÂ× �¿«�ð�Ð&Ê Õ²Ó;ÔfÈ�Þ~Ë¹×£È�ÌqÓ1×�ÈQÓ�Ô�ÌqÈ�Ê9IÇF)È�mFÓfÍ,É²Ñ�ÌHÓfÞ���ÊµÕ<ÓÎvÈ�Í�Í+Ó�ÔOÉ<È�ÌH×�ËµÌaÏ
×�Ë à¨ÓfÍ³ÓfÌHÎvÓ�Ô�×�ËµßQË¹×�Óv×Pp�Ø=Ê Õ²Ó¡K¹Ú5ÛGH�R�ÙFÚ5Û�Ü%ÝVÉHÍ�Ë¹ÎvÓèm7ËµÊµÕ;ÌHÈ�ÍrGÑ�Þ%ËµÌ<ÌqÈ�ß�Ñ�ÊOË¹È�Ì²Ô-I

vwnmToU4c�V?am[�W6[@c%V?]�^�T��bZ�T�UW']3W6[@c%V�c�V�W:nmT�^@T4d©WGng]�V?a�_ [habTXc�dR�¹ò%�%��[8_�]�d�`?V?UW6[@c%V�c�dGï Ö ]�V?a�U4]�V�y�TU4]�^8U4`m^8]�W:T,aXVA`mY�T4\6[hU4]�^8^8z�u � _w[8V�W:nmT�Zm\6T4�A[8c�`?_w_:T�U�W:[8c�V?_Mïbx�T�_:T�W>ã Ö ×³Ø�Ù�Ú?Õ Ö�Û<Ü ]�Vga Þ Ö W6cjygT
W:n?Tv5ñ � S5ì�¡èZm\6cbU�T�_6_�l�[8��T�Vo[8V��lð�±.�uv�c¤[@VA�%T�_ W:[8l%]3W6TjW:n?ToT4¯�T,UW6_Gc�d�U�c%V?ab[@W:[8c�V?]�^w®.W6`?abT�V%W:��W�[8VmVmc3�3]3W6[@c%V?_�c%V�c�ZmW:[8c�V�Z?\:[hU�T,_�[8V�W:n?TU�`m\6\6T4V.W�YGcbabT�^Ed�\']�Y�T4x�c�\6kqïAx�T�_:nmc3x·W6nmT�ab[@¯$T4\6T4V?U4T�_�c�d"c%ZbW:[8c�VPZm\6[8U4T�_�l%T4VmT�\6]�W:T,aX`mVgabT4\>V?c�\6Y�]�^[@V?Vmc3�3]3W:[8c�Vg_�]�V?aoU4c�\6\:T,_ Z�c�Vgab[@V?l�Zm\6[8U4T�_�`mV?amT4\>®.W:`gabT4V.W ��W>[8VmVmc3�3]3W6[@c%V?_4u��mc%\�W:nmT�abzAV?]�Y�[8U�_�c�dEW:n?T\:T4W:`m\6V�Zm\6cAU4T�_6_fï%x�T>U4c�V.W:[8VA`mTwW:cRU�c�Vg_ [habT4\tW:nmT>ñ � S5ì�¡³]�VgaGv5ñ � S5ì�¡�W#zAZgTi��c�^h]3W6[@^8[@W#z�Zm\6cAU4T�_6_ T,_]�_�x�T4^8^E]�_�]�`mW:c�\6T4l%\:T,_:_:[8��T�ï%\:T,_ Z�T�U�W:[8��T�^@zjVmcj]�`bW:c%\:T�l�\6T�_6_ [8��T_ï%abzAV?]�YG[hU4_w[8VoW:nmT�U4c�V?ab[@W:[8c�Vg]�^$Y�T�]�V�uvwnmT�Z?]�\6]�YGT4W:T�\6_Gx�T4\6TP_:T�WX]�W�W:nmT�_6]�Y�TP�3]�^8`mT�_X]�_�[8V�W6nmT�Zm\6T4�A[8c�`?_j_:T�U�W:[8c�VEu·vwnmTNamT4l�\6T4T,_�c�dd�\:T�T�abc%Yÿd�c�\�®.W:`?amT4V.W ��WNab[8_ W:\6[8ym`bW:[8c�V³x�T�\:T�em�bT�a³]�W N × ±¿« Æ<ï>x�n?[8U'núU�c�\6\6T�_:Zgc%V?am_jW6c�W#zAZm[hU4]�^T�_ W:[8Yj]3W:T,_�d�c�\wW6nmT&ñ
T4\6Yj]�VP_#W6cAU'kX\:T4W:`m\6V?_Mïm_ T�Tfv"]�y?^@T=í%u�0[8l�`?\:T�îo_ nmc3x>_�W6nmTjab[�¯$T4\6T4VgU�T�_fc�d�c%ZbW:[8c�V�Zm\:[hU�T,_
`mV?abT�\&ñ � S5ì�¡ ]�V?a�Vmc�\6Yj]�^8[�W#zPW6c�U�c�\6\6T��_ Z�c�Vgab[@V?loc%ZbW:[8c�V�Zm\:[hU�T,_i`?V?abT4\&ñ � S5ì�¡§]�V?a¤®AW:`?abT�V.W ��Wf[8VmVmc3�3]�W:[8c�V?_�u�vwnmT�am]�_:nmT�a��¸_:c�^8[8ag�i^8[8VmT\:T�Zm\6T�_:T4V.W6_
W6nmTX_:[�W6`?]3W6[@c%V�c�d���VmcA��]�`mW:c�\6T4l%\:T,_:_:[8��T�abzAV?]�Y�[hU4_�u�vwnmTX\:T,_ `m^@W6_RU4]�V¤y�To_:`mY�Yj]�\6[@��T�a]�_fd�c%^@^8c3x>_MÇG�c�W6n�T�¯$T�U�W6_�d�c%`mV?a�[8V�W:n?TXZm\6T4�A[8c�`?_�_:T�U�W:[8c�V%ï�[�u T%u·ï"W6nmTo_:Y�[@^8T���d�c�\6Y�T�a�_ ng]�Z�TLc�dwW:n?Tc�ZbW6[@c%V�Zm\6[8U4TRab[@¯�T�\:T�V?U�TRU4]�`g_ T,a�yAz�ñ � S�ì�¡Ã]�Vga�W:nmTG[@VgU�\6T�]�_:T�c�dJW6nmTR_:Y�[@^8TRU�]�`?_:T�aPyAz � S abz.�V?]�Y�[hU4_�y�T�U4c�Y�TLT���T4V�Y�c�\6TjZm\6c�Vmc%`mV?U4T�a�`mV?abT�\RU�c%V?ab[@W:[8c�V?]�^t^8T4ZbW6c�kA`m\:W:c%_:[h_4uo¨7V�\:T�^8]�W:[8��TGW:T�\:Yj_MïW:nm[h_�[h_wZ?]�\:W:[hU�`?^8]�\:^8zX_:[@l%Vm[�e�U4]�V.Wwd�c�\�c%`bW ��c�d©��W:n?T���YGc%VmT4zjc%ZbW:[8c�Vg_4u � _:[@Y�[8^8]�\�Zm[hUW:`?\:T�]�\:[h_ T,_�d�c�\wW:n?Tv5ñ � S5ì�¡»U4]%_ Tf[8V��"[8l�`m\6T�±mu�0[8V?]�^@^8z�ïEv"]�ym^8T=îj\6T4Z�c�\:W6_iW:nmT�Z�T4\'U�T4V.W']�l�TRab[�¯$T4\6T4VgU�T�_
c�d�_ [8Y�`?^8]�W:T�a�c�ZbW6[@c%V�Zm\6[hU�T�_�`?_:[@V?lLW:n?T

í,�



� � �C
 §������© � � �T� � §������©� ¥F¦���� ¸ � ¥�¦���� � ¥F¦���� ¸ � ¥�¦����¾ �]���°® ; �=<$>@? �BA " ��¡  ��¡ " ��¡  ��¡ " ��¡  ��¡ " ��¡  
¥������ $��M¡��&" �Q�M¡ �%) ,.'�¡ )% �&,�¡ (-, �M¡ (-, �Q¡ "%( )�¡ $�� $�¡ ).(»8¥ ¾�* �°¡ "#) ¡~�!"#� �°¡ $�, ¡ ��� ¡ )%� ¡ '#, ¡ '�� ¡ '%"»8¥0/21 �?)�¡ ,%� �]�M¡ $#� �°¡ �#( �]¡ �#" �]¡ "%( �]¡ ,.� ¡ (-, ¡ �% »8¥0/3� �D(�¡  #� �]¡ '%( �?)�¡ $#( ¡ (- �?)�¡ �- �]¡ "�� ¡ )%" ¡ (#)»8¥0/34 '�¡ $�, ��¡ �#� ,�¡ "�� ,�¡ ".$ ¡��&) �Q¡ )#) $�¡ ,.$ �Q¡ ���»65�¢ �D$�¡ �%( $�¡ �# �D$�¡ �# $�¡ ).$ �]��$�¡ '�� �W,_¡ �%' �]�!��¡ ,%" �?)�¡ ).$�7¶2575 ¡ ��, ¡ '%� �M¡ �# ¡ "#" ¡ ,%) ¡ ,." �Q¡ $-) ¡  %)z:¥��95 �D$�¡ $�, ¡ )#" ¡ (#� �M¡ �%" �?)�¡ �#( �]¡ �-, �D$�¡~�!' ¡ �%"z21;:«¸ �D$�¡ )#" �]¡��M� ��$�¡ "�� $�¡~�!' �?��¡��&) ¡ '#, �]�Q¡ ).$ ¡ �#"z21 � : ¡ �-� ¡ ,�� �M¡ $�� ¡ ,% �D$�¡ �# �]¡ �#� �]�Q¡ $%( �]¡ ,.�z«¦81 ¾ $�¡  #' �M¡  #' ��¡��M� )�¡ �.( �?)�¡  #' �D$�¡ ��� �?'�¡~��( �D$�¡~�!��31;<�= �W,�¡ �#' �]�M¡ ,�� �?)�¡ )#" �]�M¡ �# ¡ '#' ¡ (-, ¡ �.� ¡ �#'��¶31>� �?'�¡ '#� �]¡ ,�� �D��¡ )#� ¡ $-) �?'�¡ ,%) �]�Q¡ )%� �?'�¡ �.$ �]¡ '% =5¥�¦ ¾ �?'�¡  %( �]¡  %$ �D��¡��M� �]¡ �#� �? �¡  %� �]�Q¡~�&, "�¡ ��, �Q¡~�! ���?<:z �?).$�¡ "-, �W,�¡ (-� �D$%��¡ "# �]�M¡ (#$ �]�! �¡ �#, �D��¡ '%� �]�!'�¡ )-, �W,_¡ (%�5G¥8< �D$�¡ '#) ¡ ��� ��¡ �#' �M¡ �# �D��¡  -, �]¡ "% �?"�¡ "#, �]�Q¡ �%'5G¥8<8< $�¡ (#( �M¡��M� (�¡ $- �M¡ "%) ¡ �%( �Q¡ $#( )�¡  #' $�¡ )#,5@:31;< �D$#'�¡��B, �?)�¡ '-, �D$%(�¡ '�� �D$�¡ �-) �]�!��¡ �#" �?'�¡ ,. �]�!"�¡ "#� �? �¡  .(A(¦81;: ����¡ )#" (�¡ '%� �Q�M¡  .$ (�¡ ,�( �?'�¡��&) �]�Q¡ �%� �D(�¡ ,_� �]¡ (# ¦\¢�1 $%(�¡  #' "�¡  �� )%'�¡ ��� �&��¡ ) �]�M¡ $�� ¡ �%" �W,_¡ ,%, �]¡ $# ¾ ����1 �D(�¡ ,%� �]¡ ,.� �?'�¡  %$ �]¡ ,%� �W,�¡ �#) �]�Q¡~��� �D��¡ "%" �]�Q¡ �# ¾ �D1�5 )�¡ $#� ¡ $-) �?)�¡ )%( �]�M¡��!$ ��¡ ,.) �]¡ )#, �?)�¡ "% �D$�¡ (#'¸E�8/ ¾ �M¡ ,%� ¡��!� �M¡ $#( �]¡ �#" �M¡~��$ ¡ ,�( �Q¡ �%$ ¡ ,.�431(»8¥ '�¡ )%( $�¡ (-� $�¡ (�� �M¡ $#" �M¡~�&, �Q¡~�&" �]¡ �%� ¡ )��4��O¥ � �]�!��¡ )-, �D$�¡ �-) �]�!��¡ (�, �?)�¡ �#) �]�M¡ (-) ¡ )% '�¡ ,%) ¡  %)4�¶3��= �°¡  #� ¡ �#' $�¡ ,#, ��¡ '.( �]¡��M� ¡ ,%, �]¡~��� ¡ '.(

v0]�ym^8T>îpÇ5C�ÓfÍ³ÎvÓ�Ì\ÊSÑMÏ_Ó
×�Ë à¨ÓfÍ³Ó�ÌqÎvÓ�Ô
È#q¨ÔvË©r,ÒpÞ·Ñ�ÊSÓv×=È+ÉqÊlË¹È�ÌGÉHÍ�Ë¹ÎvÓ�Ô>Ò�Ô�ËµÌaÏ,Ê Õ²ÓFÉ<Ñ�Í+Ñ3r=Ó�Ê�Ó�Í
Ó�ÔvÊOË©r=Ñ�Ê�Ó�Ô�q�È�Í
ÊµÕ<Ó�Ù5ÓfÍrGÑ�Ì Ô�Ê�ÈMÎvÖ�ÉqÍ�Ë¹ÎvÓ
ÔfÓfÍ�Ë¹Ó�Ô-I
Z?]�\']�Y�T4W:T4\RT�_ W:[8Yj]3W:T,_Rd�c�\RW:nmT;ñ
T4\6Yj]�V�_ W:cbU'k�Zm\6[8U4T�_:T4\6[@T,_4u�{�]�\:l%TLZ�T4\'U�T4V.W']�l�T�ab[@¯�T�\:T�V?U�T,_RU�]�VygTfd�c%`mV?aod�c�\ � ^8^@[h]�Vm�_ï?{E[8V?abT_ï?��¼`mVgU'nmVmT4\�Sè¼`?U'kqï?Çt\6T4`g_:_6]�l\ïAS } £~]�V?a ç [h]�l\ïmx�nm[hU'n�U�c�\6\6T�_:Zgc%V?am_W:cN^h]�\6l�TLam[8_6U�\6T4Z?]�V?U�[8T�_�[@V�W6nmTX�%c�^h]3W6[@^8[�W#z¤T�_ W:[8Yj]3W6T�_�\6T4Z�c�\:W:T,a�[@V�v0]�ym^@T,_&òN]�V?a�Æ?u�vwnmTL^h]�\6l�T�_ WZgT�\6U4T4V.W6]�l�T�ab[@¯�T�\:T�V?U�T_ï�Æ%±?u ò%�rn#ï�cbU�U�`m\'_Gd�c�\ � ^@^8[h]�Vm�Nx�[@W:n·]�U�c�Vgab[�W6[@c%V?]�^8^8z�Vmc%\:Yj]�^>v5ñ � S5ì�¡Y�cAamT4^�u
D ãÃIGDPO>Ê4MPÏ�Q�IGDPÏ´Ë�DPKFE´MoFJÊ�ILI��
��cbabT4^8^8[@VmlX��c�^h]3W6[@^8[@W#zXx�[@W:n�c�\�x�[�W6nmc�`mWi^@[8VmT,]�\ � S��]í��>abzAV?]�YG[hU4_i[@VPW6nmTRU4c�V?am[�W6[@c%V?]�^EY�T,]�V�zA[@T�^8a?_��c%^8]�W:[8^@[@W#zPT�_ W:[8Y�]�W:T,_�c�d�_:c�Y�TGñ
T�\:Yj]�V�_ W:cbU'kb_>W6n?]3W�ab[@¯�T�\�_ `myg_#W']�V.W:[h]�^8^@z%u � _
c%ZbW:[8c�V�Zm\:[hU�T,_fU�\6`b�U�[h]�^8^@z�abT�ZgT�V?a�c�V��%c�^h]3W6[@^8[�W#z�T,_#W6[@Yj]3W6T�_MïJW:n?ToZm\6T�_:T4VgU�T�c�d�]�`bW:c%\:T�l�\6T�_6_ [8��TLabzAV?]�Y�[8U�_�Yj]�z�]3¯$T�U�Wc�ZbW6[@c%VPZm\:[hU�T,_�_#W6\:c%Vml�^8zL[@d�W:nmT�T�^8]%_#W6[8U4[�W#zoc�d�c�ZbW6[@c%VPZm\:[hU�T,_�x�[@W:nP\:T,_ Z�T�U�W>W:cj�%c�^h]3W6[@^8[�W#zX[8_�n?[@l%nEu�v0c]�V?]�^@zb_:T�W6nmTj�%`g]�^8[�W']3W:[8��T�]�Vga��.`?]�V.W6[�W']3W:[8��T�ab[8Y�T4V?_:[@c%V�c�dªW:n?[8_
T�¯$T�U�WMïEx�T�n?]���TG_ n?c3x�VNW:ng]3W�[@V¤]U�c%V%W6[@VA`mc%`?_ªW:[8YGT
d�\']�Y�T4x�c�\6kRW:nmTfZm\6T�_:T4V?U4T�c�d0]�W:\6T4V?aX\:T���T4\'_:[@c%VXU�c%YGZ�c�V?T4V.W�d�c%\�W:nmT
^@c%lRZ?\:[hU�T
c�dW:nmTf`mVgabT4\6^@zA[8Vmlj_#W6cbU'kj[@V?U4\:T,]�_:T�_�W:n?TfamT4�A[8]�W:[8c�Vod�\:c%Y°�^8]%U'k%�#®bU'nmc%^@T,_ªZ?\:[hU�T,_�U�]�`?_:T�aoyAzX_ W:cbU'n?]�_ W:[hU��c%^8]�W:[8^@[@W#z�ujvwnmTL]�V?]�^8z.W:[hU�\:T,_ `m^@W6_
d�c%\�c�`m\RU�c�V.W6[@VA`mc%`?_#��W:[8Y�TRY�cbabT�^ªZm\6c3�A[8abTG`?_:T�d�`m^�[@Vg_ [8l�n.W6_MïEym`mWW:nmT�Y�cbabT4^J[h_f\']3W:n?T4\f\:T,_#W6\:[hUW6T�a�Ç
[@W�U�]�V¤c�Vm^8zNab[h_ Z?^8]�z�VmT�l%]�W:[8��T�]�`bW6cAU4c�\6\:T�^8]�W:[8c�VNc�d�\6T�W6`m\:Vg_
]�V?ac�\:W:nmc%l�c%V?]�^8[�W#z�c�dwW:nmTjW#x�cP\:[h_:k�_:c�`m\'U�T,_j��[�u T%u·ï�Vmc�^8T4�%T4\']�l�T�T4¯�T,UW'��u�vwnmT4\6T�d�c%\:T_ï�x�T�d�`m\ W6nmT4\GU�c%Vb�

ð��



_ [habT�\:T,a¤]Pab[h_6U�\6T�W:T4��W6[@Y�T�d�\']�Y�T4x�c�\6kNx�[@W:n � S��]í���U�c%V?ab[@W:[8c�V?]�^JYGT,]�V�]�Vga ñ � S5ì�¡°U�c%V?ab[@W:[8c�V?]�^�3]�\6[8]�V?U�T%u0v0cf]%U4U4c�`mV.W�d�c�\t_ W#zA^@[8�4T,a�d¸]%UW6_�c�d$_ W:cbU'k�\6T�W6`m\6V?_fï�x�T�U�c%V?_:[8abT�\:T,a�W6nmT�^8T4��T�\6]�l�T�T�¯$T�UWª]�V?aU�c%V?ab[@W:[8c�V?]�^"^8T4ZmW:c�kA`m\:W:c._ [h_�u�µ�_ [8Vml���c%V%W6T#ì�]�\6^@cP_ [8Y�`?^8]�W:[8c�V%ïEx�T�T4�3]�^8`?]�W:T�c�ZbW6[@c%V�Z?\:[hU�T,_f`mV?abT�\W:nmT�\6[h_ k.��VmT4`bW6\6]�^$Zm\:[hU�[8Vml�Y�T�]%_ `m\6T�uªÄ�`m\w\6T�_:`m^@W6_wYj]�zLy�T�_ `mY�Yj]�\6[8�4T�a�]�_�d�c%^@^8c3x>_MÇ
í�u5ñ � S�ì�¡ÂT�¯$T�UW'_�[8YGZ?^@z�]j_ Y�[8^@T4��_:n?]�Z�T�a�ab[@¯�T�\:T�V?U�T�c�d"c%ZbW:[8c�V�Zm\6[8U4T�_�W6cL�^h]�U'ko]�V?a�®bU'nmc%^@T,_Zm\6[hU�T�_Mïb�A[@T�x�T,ao]%_�]Rd�`mV?UW6[@c%V�c�d0W:nmT�Y�c�V?T4zAVmT�_6_�u
ðbu�vwnmTj^8T4�%T4\']�l%T�T�¯$T�U�WMï"U4]�ZmW:`m\6T�a�yAz�W:nmTLv5ñ � S5ì�¡ YGcbabT�^lï"_ k%T4x>_�W:n?[8_�_:Y�[@^8Tjx�[@W:n�c�`bW:��c�d©�W6nmT���Y�c�VmT�zLc�ZbW6[@c%V?_wy�T�U�c%Y�[@Vmlj^8T�_6_wT��bZ�T4V?_:[8��T�u
òmu�vwnmT�[8V?U4^@`?_:[8c�V«c�df^@[8VmT�]�\j]�`bW6c�\6T4l�\6T�_6_:[@�%ToabzAV?]�YG[hU4_Mï � S��]í���ï�]3¯$T�U�W6_jc%ZbW:[8c�V«Zm\6[8U4T�_�u�vwnmTabT��A[8]�W:[8c�V~c�d�c�ZmW:[8c�V~Zm\6[8U4T�_�d�\6c�Y W:nmT��®�Y�cbabT4^iW:T4Vgam_jW6c�[@V?U4\:T,]�_:T�[@V«W6nmTNZm\6T�_:T4V?U4T�c�d]�`bW:c%\:T�l�\6T�_6_ [8��TfabzAV?]�Y�[hU4_�u>vwnm[h_iabT��.[h]3W6[@c%V�c�Vm^8zPabT4Z�T4V?a?_ic%VPW:nmTG_ [8�4T_ï?Vmc�Wic�VPW6nmTR_:[@l%V�c�dW6nmT�]�`bW6c�\6T4l%\:T,_:_:[@�%TiZ?]�\6]�Y�T�W:T�\�u
Æ?u¨ì�c%V?ab[@W:[8c�V?]�^m^@T�ZbW:c%kA`m\ W6c%_:[8_�[8Y�Zgc._ T,_J]�Vmc�W:nmT�\t_ Y�[8^@T_Ç�W6nmT>_:YG[8^8T���d�c�\6YGT,a�_ n?]�ZgT�c�dgW6nmT�c�ZmW:[8c�VZm\6[hU�T�ab[@¯�T�\:T�V?U�T>U�]�`?_:T�a�y.zGñ � S5ì�¡�]�Vga�W6nmT�[@VgU�\6T�]�_:T�c�d?W6nmT>_:YG[8^8T>U4]�`g_ T,a�yAz � S~abzAV?]�YG�[hU4_fy�T�U4c�Y�T�T4��T�V�Y�c%\:TGZm\6c�Vmc%`mV?U�T,a<uRµiV?abT�\�v5ñ � S5ì�¡$ï$W6nmTLab[@¯�T�\:T�V?U�T�c�d�c�ZmW:[8c�V¤Zm\:[hU�T,_]%_:_:`mY�[@V?lPU4c�V?am[�W6[@c%V?]�^tV?c�\6Y�]�^@[@W#zN�%T4\'_ `?_�®.W6`?abT�V%W:��WR\:T�Y�]�[@Vg_�_ zAY�Y�T�W:\6[hU�x�[�W6n¤\6T�_:Z�T�UW�W6cW6nmT�Y�c�VmT�z.V?T�_6_fïbym`mW>[8_>]�l%]�[@Vo[@V?U4\:T,]�_:T�ao[@VoW:n?T�Zm\:T,_ T�V?U�Tfc�d � SÁT4¯�T,UW'_4u
� _"x�T,]�kA^8zf]�`bW:c%\:T�l�\6T�_6_ [8��T�Zm\6cbU�T,_:_:T�_"_ `gU'n�]�_"]�V � S��°í,��Zm\:cbU4T�_6_Ex�[@W:n Úo× �¿«�í�]�\6TªT�Y�Zm[@\6[hU4]�^8^8z[@Vgab[8_ W:[8Vml%`m[8_:n?]�ym^@T�d�\:c%Yº]j^8c3xÁc%\6amT4\>Y�c3�A[@V?lL]���T4\']�l%T�Z?\:cbU�T,_:_Mïmc%VmT�Yj]�zo]%_ konmc3xèc�ZbW6[@c%V�Zm\:[hU�T,_]�\6To]�¯�T,UW:T,a�x�nmT�V�`?_:[8Vml¤� � [8V?_ W:T�]%a�c�d � SºY�cAamT4^h_4u�¨7V«]�amab[@W:[8c�V(ïJW:nmT�_:ZgT,U�[@egU4]�W:[8c�V�c�d>W:n?TU�c%V?ab[@W:[8c�V?]�^<YGT,]�V�T��.`?]�W:[8c�V�Y�]�zXygT�l%T4VmT�\6]�^@[8�4T,aLW6c�]%U4U4c�`mV.Wwd�c�\�x�T4T�kAa?]�zLT�¯$T�U�W6_�x�nm[hU'nPU4]�V�y�Td�c�`mVgaXd�c%\>ñ
T4\6Yj]�V�_ W:cbU'kXYj]�\6k�T4W>\:T4W:`m\6V?_Mï?_:T4T�T�u l?ug¡>T4\6xw]�\:W:�j�]í,�����.�uª�"[8V?]�^8^8z�ï?`g_ [8VmlL_ W:cbU'n?]�_ W:[hU��c%^8]�W:[8^@[@W#zfYGcbabT�^8_�x�[@W:n�_:T4Z?]�\6]�W:T�_ W:cbU'n?]%_#W6[8Uª[@V?Vmc3�3]3W:[8c�Vg_0[8VRW:nmT���c%^8]�W:[8^@[@W#z�Zm\6cAU4T�_6_�Yj]�z�l%[@�%T�_:c�Y�Tab[@¯�T�\:T�V%Ww\6T�_:`m^�W'_�W:n?]�VXd�c%\�ñ � S5ì�¡���W#z.Z�TfY�cAamT4^h_fïm]�^�W6nmc�`ml%nXx�T
U4c�V��#T,UW6`m\:T�W:ng]3W�c�`m\��.`?]�^@[@W6]�W:[8��T\:T,_ `?^�W'_w\:T�Y�]�[@V�`mV?U'ng]�Vml%T�a<u

áG�H�¤ÍiDPKNQ"IôáÄ�Ä�Ã%Ã)J�ÃKJkÄ�Ä�Ã�ÅFÃ\ÆQè êQè¹ÃHë±ÆHÇt�m\6c�Yº¹i\6c%_ W>]�V?a } T4\6k�T4\��°í����%±%��ïbx�Tfn?]��%TiW6nmT�Y�c�Y�T4V.W6_
£>ä � õÖ æÔ× È à

£iä � õÖ � õÃ æÔ× È õ Ù È õ ¸ õðm� ·�ü�¸ õ ý�ð�� � ÛML Ö�Û Ã L É «
µi_:[@V?l��?`mym[8Vm[D� _wW6nmT4c%\:T�Y�ïmx�Tfc%ybW6]�[@V

£iä °o   æ$× í� ½  ó £iä � õÖ æ ��â × È
]�V?a%ïAd�c�\�â ¨�¬ ï

£>ä °o õ  æÔ× ð� õ ½  ó ½ Öó £�ä � õÖ � õÃ æ � ¬ �%â
× È õ Ù È õ ¸ õ� ·�ü�¸ õ ý�ð%� · � Ù � Û	ÉB  ü í· õ � õ «ÊÄ�Ä�Ã%Ã)J�ÃKJkÄ�Ä�Ã�ÅFÃ\ÆQè êQè¹ÃHë�Ñ%Ç } T�n?]���T

� Î� ¸ õ × ·Æ�� ·�ü�¸ õ ý�ð%� õ · � Ù � Û	ÉB  ü í· õ � ¨ � à ��Æ%�.�
ð²í



]�V?a � Î� · × ¸ õÆ · � ¸ õ ý�ðm�°í Ù � Û	ÉB  � Ù �¹ò ·füT¸ õ ���]í ü � Û	ÉB  � üT· õ �E�lð Ù � Û	ÉB  �· Ë � õ � ·�üT¸ õ ý�ð�� õ à ��Æ<í��
x�nm[hU'no[h_�VmT�l%]3W6[@�%T�`?V?abT4\>W:nmTfd�c%`m\ W6noY�c%YGT�V.W6_>U4c�V?ab[@W:[8c�V ¸ õG» ð · ut�?`m\ W6nmT4\6Y�c�\6T�ïAx�T
ng]���T

� Í� � È × ���?� Ü � ê �BN Ü ü ð � Èr�h� Ë Ü Ù �WÈ+� ü ð���� õ Ü Ù ð � Èr�h� Üwü �°í Ù Èr�?� ÷ «
®A[8V?U�TG���?� Ü � ¨ �²ïbW6nmT�_ [8l�V�c�d�OQPOSR T [h_�abT�W6T4\6Y�[@VmT,a�y.zLW:nmT�_:[@l%Voc�d0W6nmT�Z�c�^8z.V?c�Y�[8]�^<[@V�� Ü ï� N Ü ü ð � È+�h� Ë Ü Ù �Èr� ü ð%�Q� õ Ü Ù ð � È+�h� Ü�ü �]í Ù È+�?� à ��Æað%�
x�nm[hU'nN[8_
VmT�l%]�W:[8��TR]�W�� Ü × �X]�VgaNZ�c%_:[�W6[@�%T�d�c�\
^h]�\6l�T�]�y?_ c%^@`mW:TG��]�^@`?T�_�c�d8� Ü u�vwnmTG�4T�\:c._ic�di��Æað%�]�\6T � Ü × � È+�

ð U
í
ð Ô È+� Ù Æg�]í U � ð Ù Èr�g� à

c�\QïAT��.`m[8��]�^@T�V.W:^8z�ï
^@c%l���ù Ö ý��¤� × U

í
ð Ô È+� Ù Æg�°í U � ð Ù È+�g� ü �.�¿«

� _R^@c%Vml�]%_óÈr� » Æ Ù � ò_ð�ï�W6nmT4\6To]�\:TXc�Vm^8z¤W#x�c�\:T,]�^ª��T4\6c%_�[@V�� Ü ït]NZ�c%_:[�W6[@�%To]�Vga�]NVmT�l%]�W:[8��T
c�VmT%u�¨7VNW6T4\6Y�_
c�dªW:n?TRY�c�V?T4zAVmT�_6_fù Ö ý���ï$]%_i^8c�V?l�]%_¹�.� » í�ý�ð Ô Èr� Ù Æg�]í Ù � ð Ù Èr�g�iW:nmT�\:TG[h_c�VmTjZ�c%_:[@W:[8��TL]�Vga�c%VmTjVmT�l%]3W6[@�%T��4T4\6cP[@V�^8c�l���ù Ö ý����u�vwnm[h_�[@Y�Zm^8[8T�_�W6n?]3W�]�W�W:nmTXYGc%VmT4z«���3]�^8`mT,_[@V�]PVmT�[@l%nAygc%`m\:n?c.cba�c�dw^@c%lg��ù Ö ý���� × �%�iW:nmToabT4\6[@�3]�W:[8��T�[8_�VmT4l.]3W:[8��T%uoÄ�V¤W:nmTjc�W:nmT�\�n?]�Vga�ïEd�c%\
^@c%lg��ù Ö ý���� ¨ Üõ Ô Èr� Ù Æ��]í Ù � ð Ù Èr�g� ü �.�G]�V?a�d�c�\�^@c%lg��ù Ö ý��¤� » ü Üõ Ô Èr� Ù Æ��]í Ù � ð Ù È+��� ü�.��W6nmTXabT�\:[8�3]3W6[@�%TG[h_�Z�c%_:[�W6[@�%T�uXvwnA`?_Mï0]�W ��W:nmT4��Y�c%VmT4zNc%ZbW:[8c�Vg_fygT,U�c�Y�Tj^8T�_6_fï�d¸]�\�[8Vb��]�V?a¤c�`bW:��c�d©�W:nmT4��Y�c%VmT4zLc%ZbW:[8c�Vg_wYGc%\:Tf�3]�^8`?]�ym^@Tf[8V�W:nmT�Zm\6T�_:T4VgU�Tfc�d�]�W6\:T�V?ab[8VmloÄ
µ���Zm\6cbU�T�_6_�u Ê
Ä�Ä�Ã%Ã)J�ÃKJkÄ�Ä�Ã�ÅFÃ\ÆQè êQè¹ÃHë�ø(Ç�T,U4]�`?_ Tfc�d"£ ò ä Õ�Ö�æ$× ��ïg£ ò ä Õ õÖ æE× � õ Ù £ ò ä Þ?Ö�æ ]�V?a�£ ò ä Þ?Ö ð Ö ï Ö�æ<× �²ï?x�T�U4]�Vox�\6[@W:T

£�ò>ä Þ Ö æÑ× é�Ù ë"£�ò�ä Þ Ö�Û<Ü æAÙ ë0£8òiä8� ØGü � Ù�ÚgÕ Ö�Û õ � õ æAÙ�ö £�òiä Þ Ö�Û<Ü æ
× é�Ù ��ë Ù�ö �#£�ò>ä ÞmÖ�ÛEÜ6æmÙ ëo� ØGü �A�°í ü�Ú �:� õ Ù ë Ú�õ £]ò�ä Þ?Ö�Û õ æ «µ>V?amT4\�_#W']3W:[8c�Vg]�\6[�W#z_ï0W6nmTX`?V?U�c%V?ab[@W:[8c�V?]�^�T4�AZ�T�U�W6]�W:[8c�V?_G]�\6TL[8V?abT4Z�T4VgabT4V.Wjc�d>â�]�V?a�W:n?To\6T�_:`m^@WR[h_c�ybW']�[8VmT�aEu Ê

áG�H�¤ÍiDPKNQ"IWV
®A`mZmZ�c%_:TRW:n?]�Wf]�U�c%V%W6[@VA`mc%`?_iW:[8YGTj_ W:cbU'n?]%_#W6[8U�Zm\:cbU4T�_6_YX Ö [h_�c%y?_:T4\6��T�a�]3Wf\:T�l�`m^h]�\iW:[8YGT�[8V.W:T4\6�3]�^h_c�d>^8T4Vml�W:n Þ±¨ ��]�V?a�U�]�^8^ªW6nm[8_RZm\6cbU�T�_6_ZX í7[,ô Ö à â\� Þ ì ë�u¤vwnmT�Zm\:cbU4T�_6_]X Ö [h_GU4]�^8^8T�a�]1ñ � S5ì�¡ab[@¯�`?_:[8c�VP[�d"d�c�\iT�]�U'n Þ�¨ �RW:nmT�Zm\:cbU4T�_6_^X í7[,ô Ö à â_� Þ ì ë�[h_>]�x�T�]�kBñ � S5ì�¡èZm\6cbU�T�_6_w[8VoW6nmT�_:T4V?_:Tc�d�¹i\6c%_ W>]�V?aPÀ>[ �#Yj]�V��]í,���_ò%�ªx�[�W6n� õí7[,ô Ö ×~é [ Ù ë [ X õí7[,ô Ö�Û [ Ù�ö [ � õí7[,ô Ö�Û [ ��Æ_ò.�
ygT�[@V?loW6nmT�ygT,_#W�^8[8VmT�]�\
Z?\:T,ab[8U�W:c%\
c�d^X õí7[,ô Ö [8V¤W:T4\6Yj_
c�d>í_ïi� õí`[�ô�ó ]�V?a�^8]�l�l�T,aN�3]�^8`mT,_fc�d^X í7[,ô Ö ]�V?a
X õí`[�ô Ö u

ð_ð



Ú���?u î ���?u ð �7�mu�í � �mu�í �mu�ð �mu�îë Ü �mu�ð�î�î �mu�í�íQð �?u·í,��ò �?u·í,��� �mu�í��_ò �mu�í�íhð �?u ð�±��ù�âQ�A�¸ë Ü � í�u�î3Æ%� �mu ±�ò�± �?u î.��î �?u î�±²í �mu�î�¥að �mu ±�Æ.� í%u î.��í
ö$Ü �mu�î�ò_ð �mu ¥²í�¥ �?u ¥_ò�Æ �?u ¥_ò�� �mu ¥�ò�Æ �mu ¥²í3� �?u î_ð�òù�âQ�A� ö$Ü � Æ?u Æ%±�� í�u ò_î�± í%u·í_í�� í%u �aî�� í�u�í���ð í�u Æað�� Ægu Æaò��
é Ü �mu�ð���� �mu �.��Æ �?u �%±�Æ �?u �%±²í �mu ��±�Æ �mu �.��î �?u ð���±ù�âQ�A� é Ü � Æ?u Æ%�_ð í�u �_ð%� �?u ¥%�_î �?u	��î�� �mu ¥�±A� í�u ���%� Ægu òA�3�· �mu�ð�±²í �mu �.��Æ �?u �%±�± �?u �%±�Æ �mu ��±%± �mu �.��î �?u ð�±_îùJâQ�.� · � Æ?u �_î�± í�u�ð�ò_î �?u �%±�ò �?u ¥%��ò í�u�í���� í�u ò�¥�Æ Ægu �<í�±
í,��� ¸ õ í_í�u�ð�±_ò �mu�í���± �?u �_ò�Æ �?u �að�� �mu�í��%± �mu�íQî�± í�í%u ò%¥.�ù�âQ�A� ¸ õ � �Au ��íQî �mu�î%��ð �?u ð²í4Æ �?u·í_í�í �mu ¥.��� í�u ���<í �bu î_î%��+Î¦�W� × �h« �<í,� �mu ò_ðpí �mu �_ðpí �?u �%��Æ �?u �%��� �mu ���aî �mu �_ð_ð �?u òað���rÎ¦�� × �h«·í�� òmu ¥²í�í �mu�ðpíMò �?u ��Æaî �?u �%��� �mu �_î_î �mu�ð�ð.� ò?u �%�_ð�rÎ¦�� × í,� òA�Au ��¥%¥ ðbu ���_î �?u Æ%Æ%� �?u �%��� �mu�î3Æ.¥ ðbu�ð�ò%� ò�¥?u ¥%����rÎ¦�� × í��%� ò²í3�Au �3�að í3�Au�î��að ò?u ±A�3� �?u �%��� Æ?u�î�¥<í í�¥mu ±�òaî ò_ð_îbu ò�ò_î

v0]�ym^8T�±²Ç¹j,Ó�ßQË¹Ñ�ÊOË¹È�Ì<ÔGÈ q,×�Ë�Ô�ÎfÍ³ÓfÊSÓ#Ñ�ÌH×BË©r¨ÉHÞ~Ë¹Óv× ÎvÈ�Ì<ÊOËµÌ<Ò<È�Ò�Ô$ÊOË©r=Ó¨É²Ñ�Í³Ñ3r=Ó�Ê�ÓfÍGÓ�Ô�ÊlË©r=Ñ�Ê�Ó�Ôèm)Õ²ÓfÌEÊµÕ<Ó
ÊlÍ�Ò<Ó6j#Ù5C ÎvÈ�Ì<Ê�Ñ�ËµÌ<Ô�Ñ�Ì#Ñ�ÒpÊ�È�Í³ÓSÏ�Í³Ó�Ô+Ô�Ëµß�Ó�É<Ñ�Í³Ñ�rGÓfÊ�Ó�Í Ú IèSqÕ²Ó¨ß�È�Þ·Ñ�ÊlËµÞ~ËµÊOØ:É<Ñ�Í³Ñ�rGÓfÊSÓfÍvÔ5È#q«Ê Õ²Ó:Ô�Ë©r,ÒpÞ·Ñ�Ê�Óv×j�Ù5C�Ñ�Í³Ó�ë Ü�× �h«·í�Ð ö$Ü>× �¿« ¥_îpÐ�Ñ�Ìq× étÜ�× �h« �aîhItù�âQ�=×_Ó�ÌqÈ�Ê�Ó�Ô5Ê Õ²Ó¨Ô�ÊSÑ�ÌH×_Ñ�Í³×GÓfÍ�Í³È�Í>È qk~_|�|�|³b1È�Ì\ÊSÓ
ÜZÑ�Í�Þ·È1Í³Ó�ÉHÞ~Ë¹ÎvÑ�ÊOË¹È�Ì<ÔvÐ�r=Ó+Ñ�Ô�ÒpÍ³Óv×�ËµÌ�J�ý_|��rIc�rÎ Ë�Ô=Ê Õ²Ó#ÊSÈ�ÊSÑ�ÞF×�Ë à¨ÓfÍ³ÓfÌ<ÊOË¹Ñ�Þ:È qaÎ Ï�ËµßhÓfÌ�ËµÌ±K9P+�&R�m7ËµÊ Õ
Í³Ó�ÔlÉ<ÓvÎ�Ê�ÊSÈ�ÊµÕ<Ó«É<Ñ�Í+Ñ3r=Ó�Ê�Ó�Í&ÎvÕ²Ñ�ÌaÏaÓ�Ô�È q · Ñ�ÌH× ¸ Ðtr=ÓvÑhÔ�ÒpÍ³Óv×=ËµÌÐJ�ýr|�~rI

� _"_ nmc3x�V�yAzf¹i\6c%_ W0]�V?a } T4\6k�T4\��]í��%��±.��ï�W:nmT�Y�]�ZmZm[8Vml%_0y�T�W#x�T4T4VfW6nmT�am[8_6U�\6T�W6Tª]�V?a�U�c�V.W6[@VA`mc%`?_W:[8Y�T�Z?]�\']�Y�T�W6T4\'_�[@V���Æaò%��]�Vga��°í��%��ïm\6T�_:ZgT,UW:[8��T�^@z_ïb]�\6T
l%[@�%T4V�yAz
· × ü íÞ ^8c�l��¸ë [ Ù�ö [ � ��Æ�ÆA�¶ × í

Þ é [ ��Æaî%�
¸3õ × ü íÞ

ð�^8c�l Ë ��ë [ Ù�ö [ �Ü'Û í7acb ª+d b�ô3eí ÜÛ8d eb ôafb3í Ü'Û)d b�í7afb ªgd b�ô�ô Ù ±J^8c�l��¸ë [ Ù�ö [ � Ù ðJ^@c%l õ ��ë [ Ù�ö [ � Ù Æg�°í ü ë [ ü¤ö [ � ��Æ%±.�
À>c3x
ï%d�c�\w]�l�[8��T�VjW:[8Y�Ti[8V.W:T4\6�3]�^ Þ ïAx�nm[hU'nLx�u ^�u c?u�ñGu.x�T
_ T4WªW:cRc�VmT_ï%x�T�U�]�VLT,_#W6[@Yj]�W:T>W6nmT�ñ � S5ì�¡Z?]�\']�Y�T4W:T4\'_ é Ü ï�ë Ü ]�V?a ö Ü ]�VgaNc�ymW6]�[8VNW6nmTjU�c%\:\6T�_:Zgc%V?ab[8VmloU4c�V.W:[8VA`mc�`g_>W6[@Y�T�Z?]�\']�Y�T4W:T4\'_ · ï;¶]�V?a ¸ W:n?\:c%`ml�n�W6nmT�T��.`?]�W:[8c�V?_G��Æ%Æ.�>W:c���Æ%±.�u } TGamcXW6n?]3WfyAz�^@T4W W:[8VmloW:nmTGW6\:`mT�am]�W6]Ll%T4VmT�\6]�W:[8VmlZm\6cAU4T�_6_EU�c%V.W6]�[8V�]�V�]�`bW6c�\6T4l�\6T�_6_:[@�%T�U4c�Y�Z�c�VmT�V%W"ym`bW"T�_ W:[8Y�]�W:[8Vml�]���Y�[8_6_:ZgT,U�[@e?T�a?� � S��¸�%�7��ñ � S5ì�¡Y�cAamT4^�utvwnm[8_�U4c�VA��T�zb_�[8Vbd�c%\:Yj]3W6[@c%V�]�ygc%`bW�W:n?T�U'n?]�Vml%T�c�d"Zg]�\']�Y�T�W6T4\wT�_ W:[8Yj]3W:T,_4uvwnmT�Z?]�\6]�YGT4W:T�\�T�_ W:[8Y�]�W:T,_>]�V?aPU4c�\6\:T,_ Z�c�V?am[@Vmlj_ W6]�V?am]�\'aoT4\6\:c%\6_�c�dFð������G��c%V%W6T�ì�]�\6^@c�\6T4Zm^8[@�U4]�W:[8c�V?_�]�\6T�l�[8��T4VR[@Vjv"]�ym^8T�±mu"¹iT�Vmc�W6TwW:nmT�ab[@¯�T�\:T�V?U�Twc�d?W:n?T�Z?]�\']�Y�T�W6T4\"T�_ W:[8Yj]3W:T,_�`mV?abT�\JVmc�V?�4T4\6cÚ W6c�W:nmT�U4c�\6\:T,_ Z�c�Vgab[@V?lRT,_#W6[@Yj]3W6T�_�`?V?abT4\ ÚP× ��yAzc�+¶ ï�� ¸ õ ]�Vgaf� · u } T�]�\:Tf[8V.W:T4\6T�_ W:T,a�[@V�W:n?T_ [8l�V�c�d0W:nmTfW6c�W']�^�ab[@¯$T4\6T4V.W:[h]�^ �rÎ × � Î� ¸ õ � ¸3õ�Ù � Î� · � ·màx�nmT4\6T � Î�ý � ¸ õ ]�Vga � ÎGý � · ]�\:TRl�[8��T�V�[@V«��Æ%�.�>]�V?a���Æ\í,��u
�?c�\f_ T�^@T,UW:T,a��3]�^8`mT�_�c�d]��ï;�rÎ´]�^8x�]�zb_W:`m\6VmT,afc�`bWEW6c>y�TªZ�c%_:[�W6[@�%Ti�¸_:T4Tªv"]�y?^@Tt±.��ï�[@Vgab[8U�]3W6[@Vml>W:n?]�W�W:n?TtVmT4l.]3W6[@�%TJT�¯$T�UW0W:nm\6c�`?l�nj� � ÎGý � · �Q� ·[8_wc%`bW#x�T4[8l�nmT,aXyAzjW6nmT�Zgc._ [@W:[8��TfT4¯�T,UW>c�d�� � Î�ý � ¸ õ �Q� ¸ õ u

ð�ò



â¦Í>Ò�Í>HJÍ�DPO�Í>Ï
�^8]%U'kqï.��u<�]í,�.�3±.��ïb®.W:`gab[@T,_�[@V�_#W6cAU'k�Zm\6[hU�Ti�%c�^h]3W6[@^8[�W#zjU'n?]�Vml�T,_fï4C:Í³ÈQÎvÓvÓ+×�ËµÌaÏ�Ô
È q¨Ê Õ²ÓèPihhü2jèb1ÓvÓ�ÊOËµÌaÏ

È q#Ê Õ²Óut5Ò�Ô�ËµÌHÓ�Ô+ÔBÑ�ÌH×wJ�ÎvÈ�ÌHÈ3r,Ë¹Î�Ô¡v\Ê�Ñ�ÊOË�Ô�ÊlË¹Î�Ô7vqÓvÎfÊlË¹È�Ì²Ð>Ú�r=Ó�Í�Ë¹ÎvÑ�Ì�vHÊSÑ�ÊlË�Ô�ÊOË¹Î+Ñ�Þ7Ú�ÔvÔ�ÈQÎfË¹Ñ�ÊOË¹È�Ì<Ç
í3����þqí�¥<í�u

�^8]%U'kqïg��u�]�V?aN��u<®bU'nmc%^@T,_��°í��.��ò%��ïgvwnmT�Z?\:[hU�[8VmlLc�dtc�ZbW6[@c%V?_i]�V?aNU�c%\:Z�c�\']3W6T�^@[h]�y?[@^8[�W6[@T,_fïMkpÈ�ÒpÍ�ÌqÑ�Þ
È qYC�È�Þ�ËµÊlË¹ÎvÑ�Þ;J�ÎvÈ�ÌqÈ3r,Ø�ï?¥²í_ïm±�òA��þA±aî��?u

�c�^8^@T�\6_:^8T4�qï.vfu<�°í���¥%±%��ï�ñ
T�VmT4\']�^8[@��T�aL]�`bW:c%\:T�l�\6T�_6_ [8��T>U4c�V?am[�W6[@c%V?]�^�nmT�W6T4\6c%_:k�T,am]�_ W:[hU�[@W#z�ï+kpÈ�ÒpÍ�ÌHÑ�Þ%È#qJ�ÎvÈ�ÌHÈ3r=ÓfÊlÍ�Ë¹Î�Ô«ò<í�Ç7ò��A��þpò_ð%�bu
�c�^8^@T�\6_:^8T4�qï�vfu?�°í���¥A����ï � U�c%V?ab[@W:[8c�V?]�^mnmT�W6T4\6c%_:k�T,am]�_ W:[hUtW6[@Y�Ti_:T4\6[8T�_�Y�cbabT4^bd�c%\ª_:ZgT,U�`m^h]3W6[@�%T�Zm\:[hU�T,_]�V?a�\6]�W:T�_�c�d"\6T�W6`m\:Vg_fï<Û>Ó�ßQË¹Ó�m�È qqJ�ÎvÈ�ÌqÈ3r,Ë¹Î�Ô�Ñ�ÌH×7v\Ê�Ñ�ÊOË�ÔvÊOË¹Î�Ôvïm±%�²ï<î�Æað,þ²î3Æb�Au
�c�^8^@T�\6_:^8T4�qï>vfu�]�V?a·¼gu ��u } cAc�^hab\6[8abl%T��°í����að���ï � `?]�_:[�Yj]��A[8Y�`?Yÿ^8[8k�T4^8[8nmcAcAa·T�_ W:[8Y�]�W:[8c�V³]�V?a[8Vbd�T4\6T4VgU�TG[@V¤abzAV?]�Y�[hU�Y�cbabT4^h_ix�[@W:n�W:[8Y�TR�3]�\6zA[@V?loU�c3�3]�\:[h]�V?U4T�_qJ5Î+È�ÌHÈ�rGÓfÊlÍ�Ë¹Î�Û¨ÓfßMË¹Ó-m8Ô$í�í_Ç

í�Æ_ò3�ví���ðbu
ì�]�Y�Zmy�T4^8^Oï"¼gu·ï � u"{Ec�]�V?a � u0�N]%U4�f[8Vm^8]�z��°í��%�.����ï�SqÕ²Ó7J�ÎvÈ�ÌqÈ3r=Ó�ÊOÍ�Ë¹Î�ÔBÈ#q³ùFËµÌHÑ�ÌHÎfË¹Ñ�Þ8b Ñ�Í³Ö�ÓfÊlÔvïÇª\:[8V?U�T4W:c%V�µiVm[@�%T4\'_ [@W#zXÇª\:T,_:_MïbÇt\6[@V?U4T�W6c�V%ïbÀ>T�xú¼%T4\'_:T4z�u
¹�\:c._#WQï.��u�ì�u.]�V?ajvfu.£>u�Ài[ �#Yj]�V��]í,����ò.��ï�v0T4Y�Z�c�\']�^�]�l�l%\:T�l%]�W:[8c�V�c�d(ñ � S5ì�¡�Zm\6cbU�T�_6_:T�_MïrJ�ÎvÈ�ÌqÈ�Hr=Ó�ÊOÍ�Ë¹ÎvÑf±²í_Ç��%���3þA�_ð.�Au
¹�\:c._#WQïi��u5ì�uw]�Vga·
uw¼guw��u } T4\6k�T�\��°í����%±%��ï�ì�^@c._ [8Vml�W6nmTEñ � S5ì�¡¶l.]�Z%Ç�U4c�V.W:[8VA`mc�`?_LW:[8Y�T

ñ � S�ì�¡èY�cbabT�^@[8Vml<ï�k�È�ÒpÍ�ÌHÑ�Þ)È#q¹J�ÎvÈ�ÌHÈ3r=ÓfÊlÍ�Ë¹Î�Ô>�3Æ<Ç7ò²í�þpî.�Au
¹�`?]�V%ïg¼?u �]ì�uE�°í��%�_î���ïmvwnmT$ñ � S5ì�¡èc�ZmW:[8c�VPZm\6[8U4[@Vml�Y�cbabT4^Oï	b1Ñ�Ê Õ²Ó4rGÑ�ÊlË¹ÎvÑ�Þ0ùFËµÌHÑ�ÌHÎvÓfïHîpÇ«íQò�þ�òaðbu
¹�`?]�V%ï�¼gu �°ì�ut�]í,����±.��ï � `mVm[@e?T�a�W:n?T4c�\6zNc�d�c%ZbW:[8c�V�Zm\6[8U4[@V?l�`?V?abT4\R_#W6cAU'ng]�_ W:[hUR�%c�^h]3W6[@^8[�W#z�þPd�\6c�Y

ñ � S�ì�¡ÃW6c�ab[�¯$`?_:[@c%V%ï0¹�T4Zg]�\:W:Y�T4V.W�c�dw�0[8V?]�V?U�T_ï�¡>c%Vml��fc�VmlPµ>Vm[8��T�\6_:[@W#z�c�dw®mU�[8T4V?U4T�]�V?av0T�U'nmV?c�^8c�l�z%u
¹�`?]�V%ï�¼?u �]ì�uw�]í,���%�%��ïFì�c%V?ab[@W:[8c�V?]�^@^8z¤d¸]3W ��W6]�[@^8T�a�ab[8_ W:\6[8ym`bW:[8c�Vg_G]�V?a�W6nmTo�%c�^h]3W6[@^8[�W#z�_:YG[8^8To[8V�c�Zm�W6[@c%V?_fï } c�\6kA[@VmlXZ?]�Z�T4\Qï<¹iT�Z?]�\:W:Y�T4V.W
c�dª�"[@Vg]�V?U4T�ï<¡>c%VmlX�fc�V?lXµ>Vm[8��T�\6_:[@W#z�c�d�®bU�[8T4VgU�TR]�V?av0T�U'nmV?c�^8c�l�z%u
£tV?l�^8T�ï>S�u ��u
�°í���¥að���ï � `bW6c�\6T4l�\6T�_6_:[@�%TPU4c�V?am[�W6[@c%V?]�^�nmT�W6T4\6c%_:k�T�a?]�_ W:[hU�[@W#z�x�[@W:n·T,_#W6[@Yj]3W6T�_oc�dfW:n?T�3]�\6[h]�V?U4T
c�d"µ�u ��um[8Vl�g]�W:[8c�V%ï�J5Î+È�ÌHÈ�rGÓfÊlÍ�Ë¹ÎvÑ�ïHî��<ïm��¥A��þHí,���%¥mu
£tV?l�^8T�ï�S�u ��ut]�Vga£ñGuFñ
c%Vm��]�^@T����7S�[@�%T4\']��°í����<í,��ï�®AT4Y�[8Z?]�\']�Y�T4W:\6[8U � S5ì�¡´Y�cAamT4^h_fï-kpÈ�ÒpÍ�ÌHÑ�Þ5È#qt5Ò�Ô�ËµÌHÓ�Ô+Ô�mzJ�ÎvÈ�ÌqÈ3r,Ë¹Îèv\Ê�Ñ�ÊOË�ÔvÊOË¹Î�Ô��²Ç ò�Æ�î���ò_î��?u
£tV?l�^8T�ï$S�u ��u�ï<¹�u ��u<{E[8^@[8T4V�]�V?a�S�u Ç�u$S�c�ym[8V?_G�]í,��¥.����ï�£ª_ W:[8Y�]�W:[8VmljW6[@Y�TG��]�\:zA[8Vmlj\6[8_:koZ?\:T�YG[h]L[8VW6nmTfW:T�\:Y´_#W6\:`?U�W:`m\6T�ÇJvwnmT � S5ì�¡��7��Y�cbabT�^lï�J�ÎvÈ�ÌHÈ3r=ÓfÊlÍ�Ë¹ÎvÑ$î_îpÇ7ò��<íþ.Æ.�.�bu
�3¼c�^8^@Y�T�\Mï$¡�u�ï���u$®bU'nAx�T4[8�4T�\��]í,���²í���ï�¡>T�aml�[8VmlLc�d:ì�c%V.W:[8Vml�T�V%W�ì�^h]�[8Yj_i`?V?abT4\�¨7V?U�c%Y�Zm^@T4W:TR¨7Vbd�c�\:�Yj]3W6[@c%V%ï�[@V%Ç>Ú:É�ÉqÞ~Ë¹Óv×cv\Ê�ÈMÎvÕ²Ñ�ÔvÊOË¹Î&Ú>ÌqÑ�Þ~ØhÔ�Ë�Ô�ï$T�a<u>yAz���u ¡�u � u ¹�]��A[h_i]�V?aNS�u ¼?u £t^8^8[@c�WMï�ñ
c�\'abc�V]�V?aP�\6T�]%U'n%ïb{Ec%V?abc�V(ï²ò�¥��3þ.Æ\í4Æ?u
�3¼c�^8^@Y�T�\Mï�¡�u�ï�¹Ru�®Ac%V?abT4\6Yj]�VmVú�]í,��¥�±.��ï�¡>T�aml�[8Vml�c�dfÀic�Vb��\6T�ab`mVgam]�V.W#ì�c�V.W:[8Vml�T�V.W�ì�^h]�[8Yj_fï�[@V(Ç¡i[@^habT4VAym\']�Vga�ï } u�ï��N]�_ �°ì�c�^8T4^8^lï � ui�¸T�am_�u ��ï�ÜZÈ�Ì<ÊOÍ�Ë¸p�ÒpÊOË¹È�Ì<Ô�Ê�È�b1Ñ�Ê Õ²Ó4rGÑ�ÊlË¹ÎvÑ�Þ3J�ÎvÈ�ÌqÈ3r,Ë¹Î�Ô�ï� Y�_ W:T�\6a?]�Y�ï?À>c%\ W6n�¡ic�^8^8]�V?a�ï<ð��_î,þ²ð�ð�òmu
ñ
^8c%_ W:T4V(ïª{tu�ï�S�uJ¼.]�l.]�VmV?]�W:n?]�V�]�V?a�¹�utS>`mVmkA^@T��]í,���_ò%��ïtS>T4^h]3W:[8c�Vg_ nm[8Z�y�T�W#x�T4T�V�W6nmTPT��bZgT,UW6T�a�3]�^8`mT
]�V?a�W6nmTi�%c�^h]3W6[@^8[�W#zGc�d$W6nmTiVmc%Y�[@V?]�^gT4�mU�T�_6_t\6T�W6`m\6Vjc�VX_ W:cbU'kb_fïKkpÈ�ÒpÍ�ÌHÑ�ÞqÈ q3ùFËµÌqÑ�ÌHÎvÓ�Æ%¥<Ç

í3���3�3þHí,¥��²í%u
ð�Æ



¡³¼]�\6am^@T_ï } u0]�V?a ì�u ��u�¡i]�d�VmT4\X�°í��%���%��ï�¹�[8_6U�\6T�W6T�W:[8YGTXc�ZbW6[@c%V¤Z?\:[hU�[8VmlPx�[�W6nn�?T��b[8ym^8Tj��c�^h]3W6[@^8[@W#zT,_#W6[@Yj]3W6[@c%V%ïgùFËµÌHÑ�ÌHÎvÓ,Ñ�ÌH×7v\Ê�ÈMÎvÕ²Ñ�Ô�ÊlË¹Î�Ô�ïmd�c�\:W:ngU�c�Y�[8Vml?u
¡i]�d�VmT4\Qï�ì�u ��u>]�V?a·¡�u>¡iT4\6x�]�\ W6���]í,���%¥%��ï
®.W:\6`?UW6`m\']�^�]�V?]�^@zb_:[8_oc�dRZgc%\ W:d�c�^8[@c�\:[h_ k~`?_:[8Vml�y�T�W'][8Y�Zm`m^h_ T�\6T�_:Zgc%V?_:T�d�`?V?UW6[@c%V?_fï;v\Ê�Ñ�ÊOË�ÔvÊOË¹ÎvÑ]o&ÓvÓfÍ�Þ·Ñ�Ìq×�Ë¹ÎvÑ&î_ðpÇ7ò�ò%±3��ò_î_îbu
¡i]�d�VmT4\Qï�ì�u ��u0]�V?a�¡�u�¡>T�\:xw]�\:W:�N�°í��%���%��ïJv�T,_#W6[@VmlNd�c�\�^8[8VmT�]�\R]�`mW:c�\6T4l%\:T,_:_:[8��TjabzAV?]�Y�[hU4_�`mV?abT�\nmT4W:T�\:c._ k%T�am]%_#W6[8U4[@z_ïb®m�"Vò.��òR¹�[8_6U�`g_:_:[@c%V�ÇJ]�ZgT�\��.��ïm¡i`mY�y�c�^haAW:��µiVm[@�%T4\'_ [@W%¼]�W��4`��T4\6^@[8VEu
¡>T�\:xw]�\:W:�_ï�¡�u��°í����%¥%��ï�v0T�_ W:[8Vml�Z�T4\6[@cbab[hU�[@W#z�[8V~W:[8Y�T�_:T4\6[@T,_jY�cAamT4^h_Gþ � \6T�U�c%Y�YGT�V?am]�W:[8c�V~c�dy�cAc�W6_ W:\']�Z�Y�T�W6nmcbam_fïFÜ7È�r5ÉqÒpÊSÑ�ÊlË¹È�ÌHÑ�Þ;v\Ê�Ñ�ÊOË�Ô�ÊlË¹Î�Ô>íQò²ÇZð�¥_ò3��ò��%�mu
¡>T�\:xw]�\:W:�_ï�¡�u%�]í,���%�%��ï } T�T4kbam]�ziamT4Z�T4V?abT�V?U�Tªc�d<ñ
T4\6Yj]�V�_#W6cbU'k>Yj]�\6k�T�WE\6T�W6`m\6V?_fï�Ú�É_ÉHÞ~Ë¹Óv×qv\Ê�ÈQÎ+Õ<ÑhÔ!H

ÊOË¹Îab1ÈQ×�ÓfÞ�Ô$ËµÌÐt5Ò�Ô�ËµÌHÓ�ÔvÔ$Ñ�ÌH× ¾ ÌH×�Ò�Ô�ÊlÍ�Ø�ïbd�c%\ W6n?U�c%Y�[@Vmlgu
¡>c�d�Yj]�VmV%ï�À�u�ïª£>uJÇt^h]3W6T4V�]�V?a���ut®bU'nAx�T4[8�4T�\��°í����að���ïtÄ�ZmW:[8c�V�Z?\:[hU�[8Vml�`?V?abT4\G[8V?U�c%YGZ?^@T4W:T4V?T�_6_]�V?aP_#W6cAU'ng]�_ W:[hUi�%c�^h]3W:[8^8[�W#z_ï	b Ñ�ÊµÕ<Ó�r=Ñ�ÊOË¹ÎvÑ�Þ;ùFËµÌHÑ�ÌqÎvÓ5ðpÇ�íhî�ò�þqí�¥A�Au
¡>`?^@^Oïg¼gu?]�Vga � u } nm[@W:TL�°í���¥A����ïmvwnmT�Zm\6[8U4[@Vml�c�d"c%ZbW:[8c�V?_>c�VP]�_6_ T4W6_wx�[@W:nN_ W:cbU'n?]�_ W:[hU
��c%^8]�W:[8^@[@W:[8T�_Mï

kpÈ�ÒpÍ�ÌqÑ�Þ)È q¹ùFËµÌHÑ�ÌqÎvÓ�Æað²ÇZð�¥²í�þpð����mu
{Ec\ï � u�]�Vga�¼?u } ]�V?l��]í��%�_î%��ïE¨7Y�Zm^8T4Y�T4V.W6[@Vml�c�ZbW6[@c%V¤Z?\:[hU�[8Vml�Y�cbabT4^h_�x�nmT�V�]�_6_ T4Wf\6T�W6`m\6V?_�]�\6TZm\6T�am[8U�W6]�y?^@T_ïpkpÈ�ÒpÍ�ÌHÑ�Þ(È#qqùFËµÌqÑ�ÌHÎvÓ5î��²ÇJ¥.�,þHíhð��mu
À>T�^8_:c�V(ïA¹Rub
u$�°í��%���%��ï � S�ì�¡ÁY�cbabT4^h_w]�_�ab[�¯$`?_:[@c%VX]�Z?Zm\:c��b[8Yj]3W:[8c�Vg_fïKk�È�ÒpÍ�ÌHÑ�Þ�È qkJ�ÎvÈ�ÌHÈ�rGÓfÊOÍ�Ë¹Î�ÔÆ�îpÇª��þpò�¥mu
À>T�^8_:c�V(ï�¹Ru�
u>�]í,���<í,��ï5ì�c�Vgab[�W6[@c%V?]�^�n?T�W:T�\:c._ k%T�am]%_#W6[8U4[�W#z�[8V�]�_6_ T4Wj\:T4W:`m\6V?_MÇP]�V?T4xÅ]�ZmZm\6c%]%U'n%ïJ�ÎvÈ�ÌHÈ3r=ÓfÊlÍ�Ë¹ÎvÑ$î��²Ç7ò�Æb��þ�òA�3�?u
Çt^h]3W6T4V%ï"£>ut�°í����%�%��ï � e?V?]�VgU�[h]�^JYj]�\6k�T4WfY�cbabT�^lï � `?]�V.W:[@W6]�W:[8��T��"[@V?]�V?U�TLS>T�_:T�]�\'U'n¤ñ
\6c�`?Z%ï�S�T4�_:T�]�\6U'noZ?]�Z�T4\>�<ï?µ>Vm[8��T�\6_:[@W#zjc�dJv�T,U'nmVmc�^8c�l%z�ïm®AzbabVmT�z�ï � `?_ W:\']�^8[8]?u
} nm[@W:T_ïA¡�u��°í��%¥��%��ï � nmT�W6T4\6c%_:k�T�a?]�_ W:[hU�[@W#z�U�c%V?_ [h_ W:T4V.W�U4c3�3]�\6[8]�V?U�TwYj]3W6\:[@�GT,_#W6[@Yj]�W:c�\�]�V?aj]�ab[@\6T�U�WW6T�_ W�d�c�\�nmT4W:T4\6c%_:k�T,am]�_ W:[hU�[@W#z�ïhJ�ÎvÈ�ÌHÈ3r=ÓfÊlÍ�Ë¹ÎvÑfÆ.¥²ÇJ¥²í3��þA¥_ò�¥
ø$]�k�c�[h]�V(ï�¼?u ��u?�°í�����Æ.��ï�vwnm\:T,_ n?c�^ha�nmT4W:T�\:c._ k%T�am]%_#W6[8Uªd�`mV?U�W:[8c�V?_Mï)kpÈ�ÒpÍ�ÌqÑ�Þ\È q8J�ÎvÈ�ÌqÈ3r,Ë¹Î3j$Ø�ÌqÑ3r,Ë¹Î�Ô

Ñ�ÌH×1Ü7È�Ì<ÊOÍ³È�Þqí,¥²ÇJ��ò<íþA�aî�îmu

ð_î


