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+-,/.102�435.1076831�93;:<6>=@?BA768CD.1076E3GFB3G.G68=IH2JK�9LM6ONPJ1?�=Q.1076ER�?SJKA2�4LTHU?V:W6XJY6MZ7LK02[S,7\S6>:��].10
.1076>3G68[S3G?�,%[SCD[S^2.G?SJ16X\SJ1683131�4_S6ONPJK[SLM.1�]?�,%[SC4C]F`�4,�.G6X\SJK[a.G68Ab=@?�_c�4,2\�[V_S6XJK[a\S6ed�fBgDhji*+-kTgmlnH%J1?ao
LM68313Xp<qr076s�4,2,7?�_
[a.1�]?�,�H2J1?BLM68313t�43t[u\S68,76XJK[SC4�]vX68A;[S^7.G?SJK6X\SJ1683131�]_S6wLM?�,%A2�].1�]?�,2[SC9C]F@076X.G6XJ1?�3GxS68A2[S3Go
.1�4Lyd�zsg�hr{t|ml�H%J1?cLM683K3X}�?SJt[S,n6MZBHU?�,768,�.1�9[SC~zsgDh�{�|�d��WzsgDhr{t|sl�H2J1?BLM68313Xp�qr026j[S^7.G?SJ16X\SJ1683Go
31�]_S6sLM?�,2A2�4.1�]?�,2[SC2=@68[S,5N�^2,2LM.1�]?�,��43�=�[SA76�HU6XJK�4?cA2�9L��4,n?SJKA26XJ<.G?#LX[aH2.1^7J16D.1076�:<68[axBC]FnH%[a.G.G6XJ�,(p
gDC4C(H%[aJK[S=n6X.G6XJK3�[aJK6w683G.1�4=n[a.G68AO31�4=y^2C].1[S,26X?�^231C]F���F;.1076y=@6X.107?BA�?SN�[aH2H2J1?VZB�9=n[a.G6�=n[
Z7�4=y^2=
C4�]xS68C9�407?c?cA(p�qr076w=n?cA768CU6M�U68LM.1�]_S68C]F�LX[aH2.1^2J1683r.1076wA26XH�68,%A768,2LX�]683��4,;.1026wA2[a.1[Bp
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+(:W?�^2C4AuC4�]xS6<.G?j.102[S,7xw=uF�31^2H�6XJK_c�431?SJ���[a.GJK�]xwgDC]�%�4,mNP?SJ�02�43(68,2LM?�^2JK[a\S68=@68,�.X}�[SA7_B�4LM6
[S,2A5NP?SJW0768C4H%�4,7\�=n6�:j�4.10��4=nH�?SJK.1[S,�.<.102�4,7\�3Xp*+�:W?�^2C4A5[SC43G?yC4�]xS6D.G?u.102[S,2x�g�C9[S�4,�gD,7\S6XJK[SC4�9A7683
[a.>�� 3G.GxcJK[aNP.���C402[S,%A768C%NP?SJ�02�43W\�^2�4A%[S,2LM6S}7�4,23GH%�4JK[a.1�]?�,n[S,2A;\S68,26XJ1?�31�].�FSp�+�:W?�^2C4A5C4�]xS6s.G?#.102[S,7x
=uFO\S?c?BAENPJK�]68,2A>i7JK68A7JK�]x����4,%A7\SJ168,(}��U68LX[S^2316�02�43sH2JK683G68,2LM6�02[S3u=@68[S,�.�[�C]?S.�.G?�=@6�A2^2JK�4,7\
=uFY.1�4=@6#�4,>zD?S.10768,��%^7J1\;[S,2AO[a.w{�02[SC4=@6XJK38p�gDC43G?5.G?��U6#=@68,�.1�4?�,768AT�93j.1076#C]?�_S68C]FO{tC4[aJ�[Bp�+
[S=�_S6XJKF5\SJ�[a.G6XNP^2C�N�?SJr6X_S6XJKF�.102�9,7\7p
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§ ¨8©�ª�«�¬(�®�¯�ª�°P¬~© §
± p ± R�?SJKAY�*?c?�C�pwpmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±
± p³² ��JK�4LM6w3G6X.G.1�4,2\ypmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±

´ µUª·¶�¸P°P¹�ºc¼»�½2¯Sª�¾n½2¿�¬�®�ª�ºB¸Pº�¯�ªV«
°P¯�°�ª·¶`À�«a°P¯�ºc¾ Á
²cp ± fc68[S31?�,2[SC4�].�F pmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â
²cp³² k�68[S,YJ16X_S6XJ�31�]?�,Ãpwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â
²cp³Â Ä�?�C4[a.1�9C4�].�F pwpmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â
²cpÆÅ Ç�^2=@H%3t[S,2AY31H%�]xS6835pmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â

Á Èy°�ÉÊº�¾8º�«a°Pº�¾ Ë
Âcp ± gDh�kTg�H2J1?BLM68313G683�pmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Ì
Âcp³² fc68[S31?�,2[SC�C]?�,7\n=n68=@?SJ1F5H2J1?BLM68313G683Wpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Ì
Âcp³Â zsgDhr{t|�H2J1?BLM68313G683Ãpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Í
ÂcpÆÅ ��ZcHU?�,768,�.1�4[SC�zsgDhr{t|�pwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Í

Î ÏY°P¾Xª�«
°P¿�®�ª�°P¬�©�¾ Ð
Å7p ± {W?�,%A2�].1�]?�,2[SCUA2�93G.GJK�]�%^2.1�]?�,23�pwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Ñ
Å7p³² |�68[8_cF�o�.1[S�9C]68A�[S,2A�3GxS6X:<68ATA2�43G.GJ��]�%^7.1�]?�,%3Òp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Ñ

Å7p³²cp ± zs68,76XJK[SC4�]vX68A�0�FcHU6XJ1�U?�C4�4LjA%�43G.GJK�]�~^7.1�]?�,23Ópwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Ñ
Å7p³²cp³² fB.1[a�%C]6mA2�43G.GJ��]�%^7.1�]?�,%3 pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±XÔ

Å7p³Â zD?c?BA2,768313�?SN*Õ2.Òpwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±S±
Ë Ö�¬(*ºc¸�°�©�× §�Á

Ìcp ± qr026wA2[a.1[ pwpmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ± Â
Ìcp³² ��J16XH2J1?BLM683131�4,2\�p�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±8Ø
Ìcp³Â qr026w=@?cA268C�pwpmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ± Í

Ìcp³Âcp ± g�H2H2JK?8Z7�4=n[a.G6w=n[
Z7�4=y^2=�C4�]xS68C4�907?�?BA�683G.1�4=n[a.1�]?�,Ùpwpmpwpwpmpwp�pmpwpwp ± Í
ÌcpÆÅ RD^2=@6XJK�9LX[SCUJ16831^2C].13�pmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±8Ú

ÌcpÆÅ7p ± f7g�h�i�+GkTg pwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ±8Ú
ÌcpÆÅ7p³² f7g�h�i�+GkTgroÛzsgDhr{t|#d ± } ± lDpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp ²
Å
ÌcpÆÅ7p³Â f7g�h�i�+GkTgro��tzsg�hr{t| pmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â ±
ÌcpÆÅ7pÆÅ qj076w�4=@HU?SJ1.1[S,2LM6s?SN�ÜÒpwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â�Í

Ìcp³Ì {W?�,%LXC4^231�]?�,%3Ýpmp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pwpmpwpwpmpwp�pmpwpwp Â Ú
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çs^7JK�4,2\O.1026YC4[S3G.@.�:W?Ê[S,2Aè[>0%[SC]N�A768LX[SA2683X}W=�[S,�FéLM?�^2,�.GJK�]683#:W?SJKC4Aé:j�4A26;0%[8_S6�A768LX�9A768A�.G?
A76XJ16X\�^%C4[a.G65[S,%AÊC4�]�U6XJK[SC9�]vX6@.10768�]JuH�?�:<6XJ#3G68LM.G?SJK38pTqr076�\S68,76XJK[SCW=@?S.1�]_a[a.1�]?�,��43�[���68C9�]6XNt.102[a.
�4,�.GJ1?BA2^2LM.1�]?�,5?SN�=n[aJ1xS6X.rNP?SJKLM683rLX[S,Y31.1�4=u^%C4[a.G6s6Xê�LX�]68,2LMF5:j0768,;�].�LM?�=@683j.G?n�4,�_S6831.1=@68,�.�[S,2A
.G68LK0%,2�4LX[SC*A76X_S68C]?SH%=@68,�.Xp�qr076w68,26XJ1\SFY3G68LM.G?SJs02[S3r.GJK[SA%�].1�]?�,2[SC4C4F��U6X68,YJ16X\�[aJ�A768AT[S3�[�,2[a.1^2JK[SC
=@?�,7?SHU?�C]FS}~�%^7.r�U68LX[S^2316�?SN�.GJK[S,231=��43131�]?�,��4=@H2J1?�_S68=@68,�.13�[S,2ATA76X_S68C]?SH%=n68,�.�?SN�,76X:ë\S68,76XJ�[
o
.1�]?�,�.G68L�02,7?�C]?S\��4683X}%.1076mJK683G.GJK^2LM.1^7J��4,7\@02[S3��U68LM?�=@6wH%JK[SLM.1�4LX[SC4C]F�HU?�3131�]�%C46Sp

gìJ16XNP?SJK=��9,T{t02�4C46s�9, ± Ñ Ú ²nH~[8_S68AT.1076w:t[8FYNP?SJr.1076uH2J1?BLM68313Xp<qj076��4A768[n:W[S3j.G?�3G6XH%[aJ�[a.G6
\S68,76XJK[a.1�4?�,>[S,2ATA%�43G.GJK�]�~^7.1�]?�,�LM?�=@H%[S,%�]683XpD+Û, ± Ñ ÚSØ }(.1076#H2JK�4_
[a.1�]v8[a.1�4?�,Y�U6X\�[S,��4,TC9[aJ1\S6y3KLX[SC]6
[S,2AYC468A�.G?n.1076wLMJ168[a.1�4?�,Y?SN�[#:j07?�C]683K[SC]6mHU?V:W6XJr.GJK[SA2�4,2\@H%C4[a.GNP?SJK=�p

zDJK68[a.uíWJK�].1�4[S,�NP?�C4C]?�:<68AE.10765{t02�9C]68[S,O6MZB[S=@H~C]6�[S,2A�J16X?SJK\�[S,2�]vX68AE.10268�]JmHU?V:W6XJu3G68LM.G?SJy�4,
± ÑSÑ Ô pîqj076YHU?V:W6XJ5=�[aJ1xS6X.�?�,2C4Fé�9,2LXC4^2A768Aè�<,7\�C4[S,2Ae[S,2A`ïE[SC]683;�4,%�].1�4[SC4C]FS}��%^7.nNPJ1?�=Ã² ÔSÔ Ì
fBLM?S.1C4[S,%A5[S3W:W68C4Cðp�+-, ± ÑSÑS²c}7.1076sR�?SJKA2�4L�=n[aJ1xS6X.t?SHU68,768A��9,�R�?SJ1:t[8F�[S,%A�C4[a.G6XJt?�,;�4,�fc:W68A768,
± ÑSÑ Ø }<i��4,%C4[S,2A ± ÑSÑ Ú [S,%AñçD68,2=n[aJKx ± ÑSÑSÑcpE+-, ± ÑSÑ
Å7}W=n[aJ1xS6X.13@�4,�g�^%3G.GJK[SC4�4[ñdPÄD�4LM.G?SJ��4[�[S,2A
fc?�^7.10/ïE[SC4683�l5�U6X\�[S,b.10768�]J;?SHU6XJK[a.1�]?�,�pòqr0%�435:W[S3 ± ÑSÑ Ú N�?�C9C]?V:W68A/��F¼.1076>C4[S^2,%LK0/?SNy.1076
gD^23G.GJK[SC4�9[S,`R�[a.1�4?�,2[SC��<C]68LM.GJK�4LX�4.�F`k�[aJKxS6X.�d�RD�<k�l�pWg��U?�^7.�.1026T31[S=@6T.1�4=@6S}�R�6X:ôó�68[SC9[S,2A
J1683G.GJ�^2LM.1^7J168A�.10768�]J�HU?�:<6XJt3G68LM.G?SJt:j�].10�.1076j?Sê�LX�9[SC2?SHU68,2�4,7\m?SN�[y=n[aJ1xS6X.t�4, ± ÑSÑ Ø p<gb,�^2=u�U6XJ
?SN�=n[aJ1xS6X.13D�4,�R�?SJ1.10�gD=@6XJK�4LX[n��6X\�[S,Y?SH�6XJ�[a.1�4,7\n�4,�.1026wC4[a.G6yÑ Ô 3Xõ]}�[S=@?�,7\n.10268=�Rj6X:ëö�?SJ1x�p
+-, ± ÑSÑ Ú }�{�[SC4�]NP?SJK,2�4[�N�?�C4C4?V:W68AE[S,2A>q�6MZB[S3u[S,2A>g�C4��6XJK.1[��4,E{t[S,2[SA2[;.107JK6X6@FS68[aJK3�C4[a.G6XJVpnqr076
.GJ168,2An?SNU[S,��4,2LMJ168[S31�9,7\m,�^2=u�U6XJ�?SN�C9�]�U6XJK[SC4�]vX68Ay=n[aJ1xS6X.13W�43�=@?�3G.<,7?S.1[a�%C]6r�4,@�<^7J1?SHU6S}S�%^7.�[SC93G?
_B�431�]�%C46�:W?SJKC4A;:j�9A76Sp

÷(ø�÷ ùñú�û�ü�ý#ú�ú�þ
R�?SJKA��*?c?�C%�43�.1026�,2[S=@6j?SN�.1026�R�?SJKA2�4LtHU?V:W6XJ<=�[aJ1xS6X.Xp�+Û.�:W[S3�.1076jÕ%JK3G.�=y^2C].1�4,2[a.1�4?�,2[SCBHU?V:W6XJ
6MZ7LK02[S,7\S6y�4,;.1076w:W?SJKC4A�p�R�?SJKAT��?c?�C�LM?�,23K�43G.13�?SN*.1076wNP?�C4C]?�:j�4,7\#H%[aJ1.138ÿ� qr076�H~0�FB31�4LX[SC�=n[aJ1xS6X.��������
	���p�+-,�?SJ�A76XJ�.G?;H%[aJK.1�4LX�]H%[a.G6y�4,Y.102�93�=n[aJKxS6X.X}U[5LM?�,2,768LM.1�4?�,

.102[a.j=n[axS683��].�HU?�3131�]�%C46�.G?�A268C4�]_S6XJ�.G?n?SJ�.1[axS6�HU?V:W6XJrNPJ1?�=�.1076�=�[S�4,;\SJK�4A��43rJ16��^%�]J168A(p
� N2.1076t.G?S.1[SCBHU?V:W6XJ�LM?�,231^2=n68Ay�9,u.1026tR�?SJKA2�9L�J16X\��4?�,(}�[a�U?�^7.�Å Ô�� �43*.GJK[SA268Au?�,@�<C43GHU?S.Xp� qr076�07?�^2JGo�[S0768[SAe=�[aJ1xS6X.�����������}�.102[a.5�43@?SHU6XJK[a.1�]?�,%[SCj�4,ÝfB:<68A768,�}ti��4,%C4[S,2Aè[S,2Ae.1076
68[S3G.G6XJK,/H%[aJ1.;?SNyç�68,%=n[aJ1x�p!|j6XJK6S}D�<C43GHU?S.�H%[aJK.1�4LX�]H%[S,�.13;LX[S,b[SA��G^%3G.5�9=��%[SC9[S,2LM683;�4,
.10768�]J�HU?�31�].1�]?�,%3W^2HY.G?�²@07?�^2JK3tH2JK�]?SJ�.G?�A768C4�]_S6XJ1FSp� qr076mÕ%,2[S,%LX�4[SC(=n[aJ1xS6X.������������! #"2p<|�6XJ16S}2HU?�:<6XJDA76XJK�]_a[a.1�]_S683r31^%LK0Y[S3jN�?SJ1:t[aJKA238}7NP^7.1^2J1683
[S,2A;?SH2.1�]?�,23j[aJ16w�U68�4,7\#.GJK[SA768A�p

qr076sH%[aJK.1�4LX�]H%[S,�.13t�4,;Rj?SJKA;�*?c?�C(�4,2LXC4^2A26j\S68,76XJK[a.G?SJ�3X}%31^7H%H%C4�]6XJK38}�J16X.1[S�4C]6XJ�3X}B.GJK[SA76XJK3X}BÕ%,%[S,2LX�4[SC
�4,231.1�].1^7.1�]?�,23t[S,2A�C4[aJ1\S6wLM?�,231^%=@6XJK3Xp

R�?SJKAE�*?c?�C��43m?SNP.G68,>J16XNP6XJ1J168A>.G?Y[S3u[�31^2LXLM683131NP^2C�=�[aJ1xS6X.Xp�qr076n=�[S�4,�J168[S3G?�,>NP?SJw.102�93m�43
�].13<N�J�[a\�=@68,�.G68A53G.GJK^%LM.1^7J16S}�:��].10n?�_S6XJ�ÂSÌ Ô \S68,76XJK[a.1�4?�,�LM?�=@H~[S,2�]683Xp�i7?SJt6MZ7[S=@H%C]6S}�.1076�=n[aJKxS6X.
3102[aJK6�?SN�R�?SJKA��*?c?�Cðõ 3�C9[aJ1\S683G.jH~C4[8FS6XJDÄ�[a.G.G68,7N�[SC4C��93r?�,2C]F�[a�U?�^7.s² Ô$� prg�,2?S.1076XJ�6MZBH%C4[S,%[a.1�]?�,
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07?�^7JVp<��_S6XJKF;A%[8F��U6XN�?SJK6 ± ²@H%=�}%.1076wH%[aJ1.1�9LX�]H%[S,�.13r�4,7NP?SJK=n3t.1076y=n[aJ1xS6X.D[SA2=n�4,2�93G.GJK[a.G?SJr07?�:
=y^2LK0è68C468LM.GJK�4L5HU?V:W6XJ�[S,2Aé.G?>:j02[a.@H%JK�4LM6S}�.1076XFñ:W[S,�.n.G?>�%^2FE?SJ�3G68C4Ct[>3GHU68LX�]Õ~L�07?�^2J@.1076
NP?�C4C]?V:��4,7\;A2[8FSpuÄ�?�C4^2=@6@02�431.G?S\SJK[S=n343.5#6�787�d�9Ul�[S,2A:3<;>=>?7d�9Ul�[aJ16@.10768,�LMJ168[a.G68A>NP?SJm68[SLK0E02?�^7J8}
A768,7?S.1�9,7\�.1076�.G?S.1[SCU[S=@?�^2,�.<?SN(68C]68LM.GJ��4LX�].�F@.10%[a.<.1076�H%[aJ1.1�4LX�4H%[S,�.13�:W[S,�.13W.G?y3168C4C%[S,2A��%^7F@[S3t[
N�^2,2LM.1�]?�,�?SN�.1026�H2JK�9LM6�9�p�Rj?�:w}~�]N@3<;>=>?7dBAulDCE3<5(6�787ðdBAul�N�?SJD3G?�=@6�H%JK�4LM6�A@}~.10768,FAÓ�43rA76XÕ~,768A
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�U6w,7?@.GJK[S,23K[SLM.1�]?�,23j[a.�[SC4Cðp
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6MZ7LM6X68A768A(p
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[S^7.G?BLM?V_a[aJK�4[S,2LM683#?SJ@[S^7.G?BLM?SJ1J168C9[a.1�]?�,23XpOqr076�[S^2.G?cLM?�_
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gDh�kTgydPH�}Á7l��4NWd#���r¤½Ë�lt�93�[@vX6XJ1?�=@68[S,Tg�hDk�g#dPH�}Á7lWH2J1?BLM68313Xp
z�ø(' m\+<no,�úp0@n(þmþ�úr021���+u�¼ú�û�qN��û�úR*
+u,/,�+u,
qr076Tgj{ti ?SNm[S,egDh�kTg H2J1?BLM68313Td#����ln[a.�C4[a\¨�eLM?�,�_S6XJ1\S6835NP[S31.�.G?ÊvX6XJK?Ê:j0768,Ï�ÃÐ Ñ¼}
=@68[S,2�9,7\@.102[a.r.1076XJK6w6MZB�93G.r3G?�=@64ÒÓ¶ ± 31^%LK0�.102[a.Ò � � � dL�~lDÐ Ô [S3P�ÓÐÔÑ�©
qr02�93j�43j:j0�FYgDh�kTg H2JK?cLM683131683j?SNP.G68,�[aJ16uJK6XN�6XJ16X68AT.G?;[S3���Õa	/�É���Ö�É��	/�>M×�I��	WK��>�����É�apm+-,Y.10%�43
3G68LM.1�]?�,�:W6@�4,�.GJ1?cA%^2LM6u[5LXC4[S313D?SN�H%J1?cLM683K3G683D:j�].10O[5=n?SJ16y3KC]?V:jC4FYA768LX[8FB�4,7\�[S^7.G?BLM?SJ1J168C4[a.1�4?�,(p
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qr076wC9[aJ1\S6�[S=@?�^2,�.r?SN�0�FBA7J1?@HU?�:<6XJ�.GJK[SA768A�?�,�.1026�Rj?SJ�A2�4LsHU?V:W6XJj=n[aJ1xS6X.D�43t.1076wJK68[S3G?�,�NP?SJ
.1076sH2J1683168,2LM6�?SN�C]?�,7\#=@68=@?SJ1F��9,�.1076D68C]68LM.GJK�9LX�].�FnH%JK�4LM6�316XJK�]683�ØB?�,76D?SN�.1076sÕ2JK31.<A2�43KLM?V_S6XJK�]683W?SN
C]?�,7\n=n68=@?SJ1F;:W[S3j�4,�LM?�,2,768LM.1�]?�,�.G?nJK�]_S6XJÙ%2?V:j38p

qr026n�%[SL1xc:t[aJKABo�3102�4N�.w?SHU6XJK[a.G?SJy�43�A268,7?S.G68AE�cF¾Ú � N�?SJ � O Ô }���pÆ6Sp]}ÛÚ � � � CÜ� � �<� p5i7?SJ
ÜÝ¶Þ¤ ± [S,%A:ß�Ìáàì:<6nA26XÕ%,76y.1076��������É	/"J�/�Dâ/ ã��É�U�É"JK��Ó	��.�����H��	H��ä�åæsdBÚtlj�cF�.1076@�%�9,7?�=n�4[SC
6MZBH%[S,231�]?�,

ä åæ dBÚtl<ÿ�C d ± ¤:Ú æ l å C ç è ¡v� é Ü êìë d�¤ÙÚ æ l
è C ± ¤>Ü�Ú æ ¤ Ü�d ± ¤EÜ�l²aí Ú ± æ ¤�©�©�©��

:j076XJK6 é Ü ê ë C î d ± ¯ Ü;lî d ± ¯ ê l î d ± ¯ ÜÜ¤ ê l
[S,2A î d´ï lt�43�.1026m\�[S=n=n[@N�^2,2LM.1�]?�,

î d#ðUl<ÿ�C ñòòòó òòòô
õ ç�÷ö�ø � £�ù � � Ò ö NP?SJ ðPÌñd Ô ��Ñ`l��Ñ NP?SJ ðPÌñd�¤�à<l��
î d ± ¯ ðUl ¬ ð NP?SJlðPÌÊd�¤ZÑú� Ô lrûsd�¤�à<l�©

R�?V:�:<6W[aJ16�J168[SA2FD.G?D�4,�.GJ1?cA%^2LM6�3G68[S3G?�,2[SCc[S^7.G?SJ16X\SJK683131�]_S6<N�JK[SLM.1�4?�,2[SC4C]FD�4,�.G6X\SJ�[a.G68Au=@?�_c�9,7\
[8_S6XJ�[a\S6/d�fBgDhji*+Gk�gml;H%J1?cLM683K3G683Xp � ,%C]Fe[`31^2�ULXC9[S313;?SNu.102683G6Ê�43YA%�431LX^2313168A(}j�U68LX[S^23G6Ê.1076
\S68,76XJK[SC�N�?SJ�=�A7?c683r,7?S.rLM?�=@6y�4,�.G?@H~C4[8F;�4,;.1076w68=nH%�]JK�4LX[SCU[S,2[SC4Fc31�93Xp
Ï�º¦ü�©*°�ª�°P¬~©2ý4þ ÿ �É�^	F�Ö���/"d�>��	�K�Õa���>�B LK×�I�^	�K>�>���;d#���Ûl��B�µ�Q (�Ö� ���U����	/"I�/��� � ��	/�U���H�U�>���� #Ê/���>�^��K���B L	/"I�/�#��MT #"u���������H����âT��	/ÊW #"��¾�/ÊH�É�^�	�¦�4�I�^	�K>�>����
R #�#ÕÓ�.���� L	�â ß¾�/"JâTâ¦���H�U����	����������É	/"J�/�ìâ/ ã������É"JK� #"��yÜ��ìâ¦�É"I	H����â��ÉM��������������#d Ô �1ÜP� Ô l æ �@ �º B�@���H�B (���ì�É�ä åæ ���pCNÆ\����	/� ö Ì� G�
\Õ
���^�@d�ÆR��l��B�µ�á ¢�×�!
\Õ$ B���×"I	/ (�������#" � ��"IK��%$

R�?V: :W6�\��]_S6#3G?�= H2J1?SHU6XJ1.1�4683r?SN<fBgDhji*+Gk�g#d Ô �1ÜF� Ô l æ H2J1?BLM68313G683Xÿ�qr026�NP?�C4C]?V:��4,7\nJ1683K^2C].
LX[S,Y�U6mNP?�^2,2A��4,'&ÆÂ)(�p
È�*�ºc¬%«
ºcÉ ý�+ ���Wd#����l��B���¨���!�-, þ�.0/21�3Pþ d Ô �1ÜP� Ô l æ �I�^	�K��É���4
R B�#ÕF¤ Ô ©³Ì65eÜ75 Ô ©³Ì8$!9rÕ
�É"8�: $#d#����l��B�µ�& (�º ("uÊ/�É�É�B ��É�}�;
R #�#Õ  #"	�@"< B���!� � ��	/�U���H�U�>���� #Ê/�y�U���J�^�É���É"I���H�B B	H"<�H #Ê/��"¾��M

=ydBÚ æ l����ÛC ç è ¡v�?> è � � � æ è CNÆR� �/"Iâ > è C î d ê ¤ÊÜ;lî d�¤rÜ�l î d ê ¯ ± l �
\Õ
�É�U� > è @ ê � å � £ ¬ î d�¤rÜ�l×��� ê Ð ÑA$B $#d#����l��B�µ�& (�G�>���H�B L	/"I�H��MC
R B�#Õ� ("	�2"< #������	/Êµ ("�� �HÊ/�É�^�	�a�y�^�´�I�U�>����"u���H�B L	/"D�� (ÊH�É":�ÉM
���pC�E@dBÚ æ l^Æ\�pC ç  è ¡v�?F è Æ � � æ è �/"Iâ F è C î d ê ¯ Ü�lî d�Ü�l î d ê ¯ ± l �
\Õ
�É�U�ºÂ è @ ê å � £ ¬ î d�Ü;l×��� ê ÐÔÑA$
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G $#d#����l��B�µ�:Õ
���×� � ��	�K�	H���U�É���H�B L	/"!� � "IK��B L	/":	H�×	H��â$��� ê O Ô �2�H #Ê/�É":�ÉM
� � dLß ê ¯JI lRC ñó ô

KWd ± ¤wÜ�lLK<d ê ¯ Ü�l ¬ dMK<d�Ü�lLK<d ê ¤wÜ ¯ ± lGlN��	/� I C Ô �
Ô ��	/� I ÌT§ ± ��©�©�©���ßZ¤ ± ª �

dð²�l
\Õ
�É�U�Z� � dLß ê l @ K<d ± ¤:ÒBl ê ±�O � £ ¬ KWd�Ü;l×��� ê Ð ÑP$
ï/0768,�Ü ¶ Ô :W6�31[VF5.10%[a.ud#���Ûl��B�µ��02[V_S6����U����	/"I�/�Û� 	H"��Ó�Ö�É��	/�>M%p

z�ø(z Q:»½¼SR�T ��û�ú\*
+I,�,�+u,
��6X.#^23y,7?V: .1[axS6�[�C4?�?SxÊ[a.y.1076�:j02�].G65,7?��43G653G6��^268,2LM6�d�ÆR��l��B�µ�Ê�9,Ê.1076�H2J168LM68A2�9,7\T3G68LM.1�4?�,(p
qr02�93DLX[S,E��6@=@?BA768C]68A>[S3�[S,>�ðp �ðp A(p(3G6�c^768,2LM6Sp@|�?V:W6X_S6XJ8}�?SNP.G68,>:j0268,>�].mLM?�=@683m.G?YÕ%,%[S,2LX�4[SC
.1�4=@6�3G6XJK�]683X}�31^2LK0n6XJ1J1?SJ�H%J1?cLM683K3G683�6MZ702�]�%�].�LM?�,2A%�].1�]?�,2[SC7076X.G6XJK?�3GxS68A2[S3G.1�4LX�4.�FSp�qr0%�43�=@68[S,23�.102[a.
.1076D_
[aJ��4[S,2LM6jLM?�,2A%�].1�]?�,768A�?�,�.1076�H%[S3G.X}cÄ�[aJ
d�ÆR�U8Æ\� � £���Æ\� � ± ��©�©�©]l�}cL�02[S,7\S683W?V_S6XJt.1�4=n6Sp � ,76j?SN.1076�=n?�3G.j:j�9A768C]F�^%3G68AY=@?BA768C43�.G?�LX[aH2.1^7J16w.10%�43�H2J1?SHU6XJ1.�F5�93�.1076�\S68,26XJK[SC4�]vX68AY[S^2.G?SJ16X\SJ1683131�4_S6
LM?�,2A2�4.1�]?�,2[SCm076X.G6XJ1?�31xS68A2[S3G.1�4L¼d�zsg�hr{t|ml�=n?cA768Cs?SN@íW?�C4C]6XJ�31C]6X_V&Æ²)(�ÿeg 31.G?cL�02[S3G.1�4LÊH2J1?BLM68313
d#���Ûl��B���;�93r[�zsgDh�{�|ydPH�}Á7ltH%J1?cLM683K3r�]N��4.r31[a.1�43GÕ2683���pCXW<��Æ\� N�?SJ ö Ì� G� dðÂ�l
:j076XJK65d�Æ\��l��B�����43D[S,T��p �ðp A(p%3G6�c^768,2LM6u?SN�JK[S,2A7?�=Ò_a[aJK�4[a�%C]683j:j�].10CYÛÆ@��C Ô [S,2ATÄ�[aJ�d�ÆR�Vl�C ±
[S,2AÊdMW � l �B�µ� �43�[�,7?�,2,76X\�[a.1�]_S6�H2J1?BLM68313r31[a.1�431N�FB�4,7\#.1076mJ168LX^2JK31�]_S6m6�c^2[a.1�]?�,

W ±� C[Z ¯ Ä  \ ¡p£ ¹ \ � ±� � \ ¯ Ç ° ¡p£^] ° W ±� � ° ÿ dPÅ�l

|�6XJ16�.1026�LM?�,23G.1[S,�.13Z§	Z���¹R£µ��©�©�©�� ] £���©�©�© ª [aJ16DJ16��^%�]J168A@.G?y�U6j,7?�,2,76X\�[a.1�4_S6D�4,�?SJKA76XJ<.G?u68,23K^7J16.102[a._Wu��J168=n[S�4,%3�,7?�,2,76X\�[a.1�]_S6Sp
qr026�31.GJK^2LM.1^7J16�9 Ca`úC ± �43;31^2ê�LX�]68,�.�NP?SJ�?�^7J;H%^7J1HU?�3G6838p�+-,/.102�435LX[S3G6S}m[�:<68[axBC]F

3G.1[a.1�]?�,%[aJ1F�3G?�C4^7.1�]?�,;?SN�dðÂ�l-o�dPÅ�lW6MZ7�43G.13r�]NbZQ¶ Ô [S,%A�¹ ¯ ] 5 ± pqr026�31�4=@H~C]6w3G.GJK^2LM.1^2J16w?SN�zsgDh�{�|ydPH�}Á7lrH2J1?BLM68313G683j�9=@HU?�3G683r3G?�=@6yC4�4=n�4.1[a.1�]?�,23t?�,Y.10268=�p
i��]JK3G.1C4FS}7.1076�,7?�,2,26X\�[a.1�]_c�4.�F;LM?�,23G.GJK[S�4,�.13rLX[S,TLX[S^23G6w.GJ1?�^2�%C]683�:j0268,��].rLM?�=@683r.G?�683G.1�4=n[a.1�]?�,%3Xp
fc68LM?�,2A%C]FS}��43*J168[S3G?�,2[a�~C]6tN�J1?�= [S,#68LM?�,2?�=n�4LX3�HU?��4,�.�?SN~_c�]6X:é.102[a.�HU?�31�4.1�]_S6W3K07?cLKxc3��9,y[s=n[aJKxS6X.
�4,.%~^768,2LM6r.1076sLM?�,2A2�4.1�]?�,2[SC2_a[aJK�4[S,%LM6��4,5[uA%� ��6XJK68,�.<:W[VFn.102[S,5,76X\�[a.1�]_S6Sp�R�6X\�[a.1�]_S6wLK0%[S,7\S683t�4,
6SpÆ\7p]}B3G.G?cLKxuJK6X.1^7JK,23X}S.G68,%A#.G?m��6�[S3131?cLX�4[a.G68An:j�].10#�4,2LMJ168[S31683��4,y_S?�C4[a.1�4C4�].�Fu[S,2A#_B�4LM6t_S6XJK31[Bp�qj02�43
3G?5LX[SC4C]68A¾�}�ÉÊH�É�^�	�¦���Lã��UKW��LX[S,2,7?S.��U6wLX[aH2.1^7J168A���F;.1076y3GFc=�=@6X.GJ1F;�4,�6�c^2[a.1�]?�,ñdPÅ�lXpWíW68LX[S^2316
?SN�.107683G6�A2JK[8:r�~[SL1xB3X}2:W6w,76MZc.��4,�.GJK?cA2^%LM6s[S,2?S.1076XJszsgDhr{t|jo�.�FcH�6uH2J1?BLM68313Xp

z�ø}| c�dR��úr0@+I0r-�)�nUþ�Q:»½¼SR�T
qr076�6MZcHU?�,768,�.1�4[SC(zsgDh�{�|!d��WzsgDhr{t|ml�H%J1?cLM683K3�?SN�R�68C43G?�,S& Íe((�43��4,5�].13<31�4=@H%C4683G.�NP?SJK=!\��4_S68,
�cF ���pCXW<��Æ\� N�?SJ ö Ì� G� dðÌ�l
:j076XJK6�dMW<��l��B�µ�Y3K[a.1�43GÕ2683

C]?S\fW ±� C[Z ¯ ¹gU8ÆR� � £)U ¯á� ÆR� � £ ¯ ] C4?S\fW ±� � £ NP?SJ ö Ì� d Ø l
:j�].10EH%[aJK[S=@6X.G6XJu_
[SC4^2683�Z���¹@� � Ì¨Î![S,2AhU ] Ub5 ± p�R�?S.G6�.102[a.w:�0768, � ¶ Ô }*.1076n_S?�C4[a.1�9C4�].�F
J1683GHU?�,2A%3W[S31Fc=n=n6X.GJK�4LX[SC4C]F�.G?@H�?�3K�].1�]_S6s[S,2A;,76X\�[a.1�]_S6w_a[SC4^7683W?SN�d�Æ\��l�}2=n[axB�4,7\y.1076w�Wzmg�hr{t|
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H2J1?BLM68313w[a�~C]6#.G?�LX[aH2.1^7J16nC46X_S6XJK[a\S6�6M�U68LM.13Xp�k�?SJ16X?V_S6XJV}*�].w�93s68[S3GF�.G?Y3G6X6n.102[a.w.1026n3G6��^268,2LM6
d�C]?S\gW ±� l��B�µ��LM?�,231.1�].1^7.G683t[S,�gDh�kTg#d ± } Ô l�H%J1?cLM683K3�:j�4.10�=@68[S,�ËPC diZ ¯ ¹jYkUÁÆ@�lUÆl ¬ d ± ¤ ] l<[S,2A:j02�4.G6s,2?��43G6m3G6�c^768,2LM6�d � ÆR� � £ ¯ ¹Wd#U8Æ\� � £mUW¤DYgU8Æ@�nUÆlGl�p�+Û.�N�?�C4C4?V:j3WNPJ1?�= .1076m.1076X?SJ1F5?SN�g�hDk�g
H2J1?BLM68313G683yd�3G6X6!& Åm(Pl�}%.102[a.r.1076w^2,%�}�^26s31.1[a.1�]?�,2[aJ1F;3G?�C4^7.1�4?�,;?SNud Ø lt�43�\��4_S68,���F

C]?S\fW ±� CN¹<d ± ¤ ] l � £ ¯ ç è ¡v� ]
è
d � Æ � � £ � è ¯ ¹oU8Æ � � £ � è UÆl�©
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q r æ1"%$�&�æ� @åu$UæK���#"

|�ø�÷ R�úp0�ü2)�-�)�úr02nUþ�ü2)�,W-Sû$)tsD�@-H)�úr02,
qr076<^23G6�?SN7LM?�,2A2�4.1�]?�,2[SCS=n[
Z7�4=y^2= C4�]xS68C9�407?c?cAD.G?j6831.1�4=n[a.G6�?�^7J*=@?BA768CSJ16�c^2�]J16�.102[a.�:<6<3GHU68LX�]N�F
[yLM?�,2A2�].1�]?�,%[SC%A768,23K�].�FSp�íW6831�4A7683<.1076s3G.1[S,2A2[aJ�A�,7?SJK=�[SCð}�:W6D=�[axS6s^%3G6j?SN(.�:<?#?S.1076XJ�A768,23K�].1�]683Xÿ� qr076Dfc.1^%A768,�.-o�.<A2�43G.GJK�4�%^7.1�]?�,#�43�?SN�.G68,��U6X.G.G6XJ�.102[S,�.10768,5zm[S^23131�4[S,�A2�43G.GJK�4�%^7.1�]?�,y.G?#LX[aH7o

.1^7J16@.1076n?S�~3G6XJ1_S68A>xB^7J1.G?�31�93w�4,�Õ%,2[S,%LX�4[SC�A2[a.1[Bp�+Û.13�A268,231�].�F�N�^2,2LM.1�]?�,(}�,7?SJK=n[SC4�4vX68A�.G?
02[8_S6�^%,2�].t_
[aJ��4[S,2LM6S}%�43t\��4_S68,���F

u)v d#ð(lRC KDw v ¥p£±hxy > d{zÖ¤Ê²�lLK<d v ± l}| ±
d ± ¯ ð ± ¬ d{z�¤ñ²�lGl~ v ¥p£���� ± �

:j076XJ164z�¶e²n�43�.1076w310%[aH�6mH~[aJK[S=@6X.G6XJ8p� qr076t\S68,76XJK[SC4�4vX68A@6XJ1J1?SJ�A%�43G.GJK�]�~^7.1�]?�,�d�zm��çwl�:t[S3�31^7\S\S6831.G68An�cF#R�68C43G?�,�& Í�(�p*+-,@.1076rLX[S316
?SN*^2,%�].t_
[aJK�9[S,2LM6S}%�].13�A768,%31�].�F5N�^2,2LM.1�]?�,�LX[S,���6m6MZBH2J1683K3G68A�[S3

u)v d#ðUl2C z� v ² £�¥p£�� v K<d ±W¬ z~l 6 ���� � ø �H�%� � � :��].10 � v C K<d £v l
² ± � v KWd	�v l �

:j076XJ16-z�¶ Ô �43m.1076�.1[S�4C o�.102�4LKxc,268313wH%[aJ�[S=@6X.G6XJ8p5ï¼0768,Jz�5!²c}*.1076n.1[S�4C43u[aJ16�0768[V_c�46XJ
.102[S,�.102?�3G6u?SN�[5,7?SJK=�[SC�A2�431.GJK�]�%^7.1�4?�,�[S,2A�:�0768,DzT¶b²c}U.1076XFY[aJ16#C4�]\�0�.G6XJ8pji7?SJ�z Cì²
.1076w3G.1[S,2A2[aJ�AY,7?SJK=n[SCU?BLXLX^7JK3j[S,2A�:j0768,�z�C ± .1076���[aH%C4[SLM6wA2�93G.GJK�]�%^2.1�]?�,�JK6831^2C].13Xp

|�ø(' Tá+<n.w\qb��-Hno)�þ�+%üEnv0<ü�,��È+8��+%ü ü2)�,W-Sû$)tsD�@-H)�úr02,
fc?�=@6X.1�9=@683n�].@�43@^2316XNP^2CW.G?Ê�9,�_S683G.1�4\�[a.G6Y3G?�=@6YH2JK?SH�6XJK.�FÊ?SNs[>A2[a.1[>3G6X.���FñÕ2.G.1�4,7\EA2�]��6XJ168,�.
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[aJ16�^%3G68A�NP?SJr.102�43tH%^2J1HU?�3G6Sp
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°�¬�©�¾
qr076mfc.1^2A768,�.-o�.tA2�43G.GJK�4�%^7.1�]?�,@�43W[y=@68=��U6XJW?SN�[y=@?SJ16j\S68,26XJK[SCULXC4[S313<?SN�A2�43G.GJ��]�%^7.1�]?�,%3X}�,2[S=@68C]F
.1076r\S68,26XJK[SC4�]vX68A�0�FcHU6XJ1�U?�C4�4Lsd�zs|sl�A2�43G.GJ��]�%^7.1�]?�,%3Xp�qr076XF#[aJ16�A26XÕ%,768A@[S3�0%[8_B�4,7\�A768,%31�].�FyN�^2,2L·o
.1�]?�, um��� d#ðrØ^ËR���W��¹@� ] � � lC dL¹ ± ¤ ] ± l �e� ± d{� ± ¯ d#ð4¤ÓË�l ± l ~ � ���� ��� ± ² > ¹ � � £�� ± � ��� �}� � y ¹ ± ¤ ] ±�� � � � £�� ± � ¹ y � ± ¯ d#ð4¤ÓË�l ± � 6	� ~ ø �?� �
:j�].10;H~[aJK[S=@6X.G6XJK3 �×O Ô [S,%A U ] U85 ¹ �]N � ¶ Ô ��×¶ Ô [S,%A U ] U85 ¹ �]N � C Ô ��×¶ Ô [S,%A U ] U.S ¹ �]N � 5 Ô �
:j076XJK6 � � �43W.1076m=@?BA2�]Õ268A5íW68313G68C(N�^2,2LM.1�]?�,�?SN*.1076s.102�]JKA5xB�4,2A(p�|j6XJK6m.1076sH%[aJK[S=@6X.G6XJK3·Ë:Ì Î
[S,2A��YA26831LMJK�]�U6�C4?cLX[a.1�]?�,�[S,2Aé31LX[SC]6S}ì¹bA76X.G6XJK=n�9,7683�.1026;3K02[aHU6�[S,2A ] .1076;3GxS6X:j,7683138pEqr076H%[aJK[S=n6X.G6XJ � �4,.%%^268,2LM6�.1026�[S=@?�^2,�.r?SN�=n[S313rLM?�,�.1[S�4,768AT�4,;.1076w.1[S�4C93Xp



p á ß ¥�£�à ß b#â�£ ß ¡�¢s¥ ±XÔ

qr026�.1[S�4C<�U6802[8_B�]?SJ�?SNj.1076�zm|�A2�43G.GJK�4�%^7.1�]?�,>�43yLXC4[S313K�]Õ268AE[S3#3G68=n�]o�0768[8_cFS}�:j02�4L�0Ê=@68[S,%3
.102[a.D.1076y.1[S�4C43D[aJ16y=y^2L�0T0768[V_c�46XJD.10%[S,�.107?�316u?SNWzm[S^23131�4[S,OC4[V:j3X}%�~^7.�C4�4\�0�.G6XJD.102[S,T.1076u.1[S�9C43
?SNs,7?�,BoÛzs[S^23K31�4[S,è3G.1[a�%C46YC4[8:j38péqj076;��680%[8_B�]?SJn�43@A76831LMJ��]�U68Añ�cFÊ.1026�N�?�C4C4?V:j�4,2\�[S31Fc=@H%.G?S.1�4L
J168C4[a.1�4?�,(p um��� d#ðpØ^ËR������¹2� ] � � l @ U ð2U � � £ 6 ~�� ¸ ¥ � � ø [S3Fð�Ð «�Ñ��
^7HY.G?�[n=u^%C].1�]H%C4�9LX[a.1�]_S6DLM?�,%3G.1[S,�.�p

ï>6y=n[axS6�^23G6�?SN�.1076�N�?�C4C4?V:j�4,2\y31^2�ULXC9[S313G683t?SN�zs|up� i7?SJ � C ± }2:W6w?S�2.1[S�4,Y.1076w0�FcHU6XJ1�U?�C4�4L#d�|röm�Wl�A2�43G.GJK�4�%^7.1�]?�,238p� i7?SJ � C £± }%:W6w?S�2.1[S�4,�.1076�,7?SJK=�[SC o��4,�_S6XJK3G6yzs[S^%3131�4[S,Êd�R�+1zwl�A2�93G.GJK�]�%^2.1�]?�,23Xp�gìLM?�,�_S6Mo,2�]68,�.�NP68[a.1^7J16@?SNWRj+1z A2�431.GJK�]�%^7.1�4?�,23r�43s.102[a.m.1026XFT[aJ16nLXC]?�3168A>^2,2A76XJmLM?�,�_S?�C4^7.1�]?�,238}�3G?
.102[a.W3K^2=n3�?SN��4,2A76XHU68,2A768,�.�R�+Gz JK[S,2A2?�=!_a[aJK�4[a�%C4683<[aJ16sR�+GzëA2�43G.GJ��]�%^7.G68A(p�kY?�31.W?S.1026XJ
zs|îA%�43G.GJK�]�~^7.1�]?�,23WA7?c683r,7?S.j310%[aJ16m.102�43tH2JK?SH�6XJK.�FSp
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fc.1[a�%C465A2�93G.GJK�]�%^2.1�]?�,23m[aJ16�0768[V_�F�o�.1[S�4C]68AbdP6MZ7LM6XH2.@:j0768,¨¹ÃC ²c}�3G6X6;�U68C]?V:sl�pOqr026�NP?�C4C]?�:j�4,7\
J16831^%C].rLX[S,��U6mN�?�^%,2A��4,'&ÆÑe(�[S,2A��9,�.GJ1?BA2^2LM6m3G.1[a�~C]6mJK[S,2A7?�=�_
[aJK�9[a�%C]683��4,;.G6XJK=�3�?SN�NP?�^7Jj[SC4.G6XJGo
,2[a.1�]_S6��%^7.�6�c^2�]_a[SC]68,�.rA26XÕ%,2�].1�]?�,%3Xp
È�*�ºc¬%«
ºcÉ �·µ�ª�½2¿*¸Pºè«
½%©��¬�É �7½2«
°P½2¿�¸Pº? µý 9rÕ
����	/�(��	)
R #"��dK�	/"IâH #�B L	/".���/�U�F�#" �  (Ê/�/����"u�4�/"Iâ� � �#��M&KÉÕa�/�^��KW���É�> ÿ �>�P�½�É���$�É�}�����/"Jâ�	/�ÔÊ/�/�> B�$�����%¡ þ ���H"Iâ�	/� Ê��/�> B�¦�É�}���  ¢�Ó�É�H Bâ&��	¾Õa�HÊ/�P��>���¦�É�}��â/ (�>�B�> L� � �B L	/"½ �: $k�É	/�y�/"<M;¢I��£G¶ Ô �D�#Õ.�É�U���#¤H (�>�b¥G¶ Ô �/"Iâ!ÒÓÌ�Î � � KÉÕ �#Õa�H�¢¦��£ ¯ £�� ± OCX¥>� ¯ Ò<�
\Õ
�É�U����£Ó�/"IâÖ� ± �/�U�� ("Jâ$���.��"Iâ$��"u�ZK�	��I ��>��	H�G� �/"Iâ OC â$��"I	H���É�Ó�#" � �/�� B�BM  ("�â/ (�>�B�> ��� � �B B	H"8¦B $k�É	/�y�/"<M � OÝ²��D�#Õ
�É�U���#¤� ¢�É�§¥ � ¶ Ô �H"Iâ!Ò � Ì�ÎÜ� � KÉÕ �#Õa�H���£ ¯ � ± ¯ ©�©�© ¯ � � OCX¥ � � ¯ Ò � ØG $Z� ����� 	H"��/�·��	���â�	/���/ #"�	H�·�H�L�B�^��KW�B B	/"?�p {$#�%$¨�È�#Õ
���^�G�#¤� ¢�É�È�G���#" � ��"IK��Ù	H�� ("Iâ¦���.��"Iâ$�É"I�p�/"Iâ Bâ$��"u�B LK��/�#��MFâH ¢�É�B�� �� � ���Uâ����H"Iâ�	/� Ê��/�> B�¦�É�}�>��©È£��#© ± ��©�©�©ì�/"Iâ ����" � �É"IK>�>�y" � �����É���ª¥ � ¶ Ô�/"Iâ��^���/�r" � �Ö���É���ZÒ � Ì Îo�·� � K�Õ �#Õ
�H�©r£ ¯ © ± ¯ ©�©�© ¯ © �¥ � ¯ Ò � O« �P�


\Õ
�É�U� O« â$�É"I	����>�×K�	H"<Ê/���M�a�É"IK>�y ("¾â/ (�>�B�> L� � �B B	/"¬$ $y�#Õ
�É�U����¤H (�>�Û�.�/���H�������É���y¹úÌed Ô �K²e({�oWQO Ô � ] Ìh& ¤ ± � ± (º�/"IâÖË Ì¾Î¿� � KÉÕT�#Õ
�H�@� Õa���KÉÕa�/�^��KW���É�> ¢�É�B BKo� � "IK��B L	/"
YR§V6 \ � � ª C ñó ô

6MZBH�®u¤0W ¸ U ö U ¸ w ± ¤S¯ ] 3K�]\�,Wd ö l�.1[S,±° ¸±;x ¯ ¯�Ë ö�²  �F¹[³C ±
6MZBH ® ¤0WfU ö U w ± ¯ ¯ ] ±° 31�4\�,Wd ö lcC4,4U ö U x ¯ ¯�Ë ö ²  �F¹¾C ± © d�ÍSl



p á ß ¥�£�à ß b#â�£ ß ¡�¢s¥ ±S±

qr026�=@?�3G.DLM?�=n=@?�,T:W[VF�.G?�3GHU68LX�]NPF�[n3G.1[a�%C]6yA2�43G.GJ��]�%^7.1�]?�,5�43j.107J1?�^7\�0T�].13rLK0%[aJK[SLM.G6XJK�43G.1�9L
N�^2,2LM.1�]?�,�d�ÍSlr[S,2A�:<6y^23G64� @ � ¸ d ] �#Wv�^Ë�lj.G?�A268,7?S.G6�.102[a.s3GHU68LX�]Õ%LX[a.1�4?�,(pW|�6XJ16S}o¹é�43jLX[SC9C]68A.1076y�4,2A76MZ5?SN�31.1[a�%�4C4�].�F�?SJ�.1[S�4C(6MZBHU?�,768,�.�[S,2A�A76X.G6XJ�=n�4,7683�.1026wJK[a.G6u[a.j:j02�4L�0�.1076w.1[S�4C93�.1[aHU6XJ
?a��pwqr076nzs[S^23131�9[S,OA%�43G.GJK�]�~^7.1�]?�,;J16831^%C].13D:j0768,½¹¨C�²cpwi7?SJ�¹´5î²c}(.1076#_
[aJK�9[S,2LM6y�93��4,2Õ%,2�].G6
[S,2A�:j0268,½¹�¶ ± }�.1076@=@68[S,�?SN�.1026#A%�43G.GJK�]�~^7.1�]?�,�6MZ7�43G.13Xpyqr076yH%[aJK[S=@6X.G6XJ�3 ] }µWé[S,2ATËè[aJ16.1076�31xS6X:j,768313X}23KLX[SC]6�[S,2AYC4?cLX[a.1�]?�,YH%[aJK[S=@6X.G6XJK38}2J1683GHU68LM.1�]_S68C]FSp

hj6X\�[aJKA2�4,7\�.1076�.1[S�9C o��U6802[8_B�]?SJ�?SN.� @ � ¸ d ] �#Wv�^Ë�l��4,w.1076W,2?�,BoÛzs[S^2313K�4[S,�LX[S3G6W:j0768,y¹J5`²c}�].rLX[S,���6w3K07?V:j,Ed�316X6�&ÆÑe(PlW.102[a.
ñó ô
C9�4= ø%¶ ç ð ¸�· d#�Ý¶�ðUl C ¸ ¸ £± d ± ¯ ] l�W ¸ �
C9�4= ø%¶ ç ð ¸ · d#�¹5N¤�ð(l C ¸ ¸ £± d ± ¤ ] l�W ¸ �

:j076XJK6

¸ ¸ C ±�º »n¼¾½¿ ÀÂÁlÃoÄ#ÅÇÆoÀ�ÈÉÀnÊAË
ÌÍÍÎ ÍÍÏ Ð�ÑÓÒÔkÕ{Ö ÑÓÒ2×�Ø�Ù Ä ÕMÚ Ò2Û Ö × Å¨Ü Ò ³Ë ÐÖÚ Å¨Ü Ò Ë Ð

Ý
�ßÞ Ø�à�á?â Ü Ùmã}â#ä8à!â#ä?ã#à�à Ä á¬à	Ø Å�åmæ Ø åmÄ à Ä Ò Ëªç^èêé } Ð }kÖc} â#ä?à Ä â å � æ à�ë?à Æ?Ä#Å â�ì åmÆ ëíØ�îlï;î æ�å â Å¨ð àë ÅÇÄ â�ã Å � î8â Å Ù ÆñÜ î Æ Ø�â Å Ù Æ ë8Ù Æ Ùmâ4ä å	ð à!Ø æ Ù Ä à	ë Ü Ùmã�ïòà Þ á?ã#à Ä#Ä#Å Ù Æ?Ä�è6ó ä ÅÇÄªÅÇÄ�å ï åeô Ùmã4ë?ã å	õ � å Ø#ö }� à	Ø å î Ä à�à èø÷8è } ï å Þ Å ï;î?ï æÇÅ ömà æÇÅ ä8Ù�Ù^ëùï6à�â#ä8Ù^ë8Ù æ Ù ÷ ì � à	Ø�ÙÉï6à ÄªÅÇÆ?Ü à åmÄ#Å � æ à } Ùmã å â æ à åmÄ â�ë ÅÇú Ø�î æ âåmÆ ë�Ø�ÙÉï6ánî8â å â Å Ù Æ?åmæÇæ ì'ë8à	ï åmÆ ë Å�Æ8÷8èSû à�ï å ömà�î Ä àCÙ Ü â#ä8àùü�î åmÆ â ÅÇæ àCï6à�â#ä8Ù^ë�ë8à Ä Ø�ã Å � à	ë � ìý Ø%þoî æÇæ Ù^Ø�ä'ÿ é�� â�Ù±à Ä â Å ï å â�à�â#ä8à Ä â å � æ à�á å ã å ï6à�â�à�ã Ä�è����� �	�
�
���������������

� Æ Ùmãë8à�ã}â�Ù'ü�î åmÆ â Å â å â Å¨ð à æ ì åmÄ#Ä à Ä#Ä}÷ Ù�Ù^ë Æ à Ä#Ä�� Ù Ü���� â } õ à�ï å ömàùî Ä àCÙ Ü â�à Ä â Ä â å â ÅÇÄ â Å Ø Ä � åmÄ à	ëÙ Æ â#ä8à ð à�ã#â Å Ø åmæ ë ÅÇÄ â åmÆ Ø�à � à�â õ à�à Æ â#ä8à � â�â�à	ëJë ÅÇÄ â�ã Å � î8â Å Ù ÆSÜ î Æ Ø�â Å Ù Æ��7åmÆ ëÓâ#ä8à�à	ï6á Å ã Å Ø åmæë ÅÇÄ â�ã Å � î8â Å Ù Æ-Ü î Æ Ø�â Å Ù Æ Õ à	ë Ü × ��� Ù Ü â#ä8à Ä#å ï6á æ à Õ! #"%$ Ý�Ý�Ý $& � × } ÷ÉÅ¨ð à Æ � ì
� � Õ À × Ë Ð' �(

)+* "�,.-0/21+35476
$

õ ä8à�ã�à ,.-98 6 ÅÇÄ â#ä8à ÅÇÆ ë Å Ø å â�Ùmã Ü î Æ Ø�â Å Ù ÆÂè§ó ä8àoï6Ù Ä â � åmÄ#Å ØfÙ Ü â#ä?à Ä à Ä â å â ÅÇÄ â Å Ø Ä2ÅÇÄ â#ä8à : Ù æ ï6Ù ÷ Ùmã�Ù ðë ÅÇÄ â åmÆ Ø�à Õ;:�< × } ÷ÉÅ¨ð à Æ � ì :�< ËXÄ î8á4�=?>
@ � � Õ À ×2Ñ � Õ À ×

@ Ý
û à åmæÇÄ ÙSï å ömàùî Ä à!Ù Ü â#ä8à A Æ ë?à�ã Ä Ù Æ.� < å ã æÇÅ�Æ8÷ Õ A < ×;â�à Ä â Ä â å â Å�Ä â Å Ø } åDõ à Å¨÷ ä�â�à	ë ð à�ã Ä#Å Ù Æ Ù Ü:�< õ ä Å Ø�äCálî?â Ä ï6Ùmã#à õ à Å¨÷ ä�â ÅÇÆ â#ä8à�â åmÅÇæ�Ä Ù Ü â#ä?à4ë ÅÇÄ â�ã Å � î8â Å Ù ÆÂè � â ÅÇÄo÷ÉÅ¨ð à Æ � ìA < ËXÄ î?á4�=?>

@ �B� Õ À ×bÑ � Õ À ×
@C � � Õ À × Õ Ð�Ñ � Õ À ×�×
Ý

þgã Å â Å Ø åmæ?ð)åmæ î8à Ä Ù Ü :�< åmÆ ë A < å ã#à Æ Ùmâgö Æ Ù õ_Æ!Ü Ùmãoï6Ù Ä âgë ÅÇÄ â�ã Å � î8â Å Ù ÆlÄD�6è � â ÅÇÄ á¬Ù Ä�Ä#Å � æ àâ�Ù±à Ä â Å ï å â�à Ä î?Øä ð)åmæ î8à Äoð^ÅÇå � Ù�Ùmâ Ä â�ã å á�ã#à Ä#å ï6á æÇÅÇÆ8÷8è�E î8ã�álî?ã#á�Ù Ä à Å�Ä Ù Æ?æ ì!â�Ù-Ø�ÙÉï6á å ã#à � â Ä }Ä Ù õ à4ë8Ù Æ Ùmâ_ë8Ù6â#ä ÅÇÄ }c� î8â å ë8à Ä Ø�ã Å á?â Å Ù Æ Ù Ü â#ä8à�á?ã#Ù^Ø�à	ë?î8ã�à�Ø åmÆ � à Ü ÙÉî Æ ë ÅÇÆ ÿ�Ð ��è



F GIHKJ�L
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V W QXGUY[Z�H\S^] Ð _` a b�c^d[egf9hPi
� Æ â#ä ÅÇÄ_Ä à	Ø�â Å Ù ÆDõ à4Ø�Ù ÆlÄ#Å ë8à�ã å â Å ï6à Ä à�ã Å à Ä ï±Ù�ë8à æÂÜ Ùmã�â#ä8à;ë åmÅ�æ ì å%ð à�ã å)÷ à Ä ì Ä â�à	ï á?ã Å Ø�à Ü ã#ÙÉïj Ùmã�ë k Ù�Ù æ�èl
�nm oqp��r��st�us
ó ä8à;á?ã Å Ø�à;á�à�ã Å Ù^ë Ü ã�ÙÉï Ö çmç _ �tç Ð � Öuv â�Ù Ö çmçxw7�tç�y�� Öuz'Õ å � ÙÉî8â}Ð Ö çmç ë å ì Ä × ÅÇÄ î Ä à	ë�â�Ù�à Ä â Å ï å â�àâ#ä8à4ï±Ù�ë8à æ�è2ó ä8à Ä à Æ î?ï � à�ã Äoõ à�ã#à�á?ã�Ù ð^Å ë8à	ëCâ#ä8ã#ÙÉî ÷ ä j Ùmã�ë k Ù�Ù æ|{ Ä ï å ã#ömà�â_ë å â å±Ä à�ã ð�Å Ø�à-ÿ z ��èó ä8à�ã å	õ á?ã Å Ø�à åmÆ ë Å â Ä�� ã Ä âfë Å � à�ã#à Æ Ø�à Ägå ã#à Ä ä8Ù õ_Æ!ÅÇÆ~}2Å¨÷ î?ã#à Öm� à æ Ù õ[åmÆ ë Ä ÙÉï6à�ë8à Ä Ø�ã Å á?â Å¨ð àÄ â å â ÅÇÄ â Å Ø Ä_å ã#à;ã#à�á�Ùmã#â�à	ë ÅÇÆñó§å � æ à±Ð ègó ä?à�á?ã#à Ä à Æ Ø�à�Ù Ü2ð Ù æÇå â ÅÇæÇÅ â�ìùØ æ î Ä â�à�ã Å�Æ8÷6ÅÇÄ ü�î Å â�à�Ù � ð�Å ÙÉî ÄÜ ã#ÙÉï æ Ù�Ùmö ÅÇÆ8÷ñå â�â#ä8à � ã Ä â4ë Å � à�ã�à Æ Ø�à Ä;Å�Æ�}2Å¨÷ î8ã#à Ö è�} î8ã�â#ä8à�ã�ï6Ùmã#à } óbå � æ à Ö�� à æ Ù õ ÷ÉÅ¨ð à Ä}å� ã Ä â ÅÇÆ ë Å Ø å â Å Ù Æ Ù Ü ë å ì}Ù Ü â#ä8à õ à�à�ö6à � à	Ø�â Ä } à ð à Æ â#ä8ÙÉî ÷ ä±â#ä?à Ä à Ä â å â ÅÇÄ â Å Ø Äfå ã#à�î Æ ã#à æÇÅ�å � æ àoë?î8àâ�Ù±â#ä8à Ä ï åmæÇæjÄ#å ï±á æ à Ä#Å�� à åmÆ ëùä Å¨÷ ä ð Ù æÇå â ÅÇæ�Å âtì è
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}bÅÇ÷ î8ã#à Ö��[� å	õ ë å â å±åmÆ ë � ã Ä â0ë Å � à�ã#à Æ Ø�à Ä�è
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NIG vs. empirical cdf

 

 
NIG
Empirical

��,K�98/LNMO<�%?>@236�A��B23C)�D:FEF#G23CH�";I4(#+:3#+<��1*J<"%?>

}2Å¨÷ î8ã�à w � þoî?ï�î æÇå â Å¨ð à�ë Å�Ä â�ã Å � î?â Å Ù Æ-Ü î Æ Ø�â Å Ù ÆCð�Ä�è à	ï6á Å ã Å Ø åmæ ë ÅÇÄ â�ã Å � î8â Å Ù Æ±Ü î Æ Ø�â Å Ù Æjè



V W QXGUY[Z�H\S^] ÖmÖ

−10 −8 −6 −4 −2 0 2 4 6 8 10
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
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Stable vs. empirical cdf

 

 
Stable
Empirical

��%-��V�2W��,(*&�X<"%?>@236�A��D23C(�D: EF#+23CY�";I4)#G:3#+<��1*J<�%�>

}2Å¨÷ î8ã#à w � þoî?ï�î æÇå â Å¨ð à4ë ÅÇÄ â�ã Å � î8â Å Ù Æ�Ü î Æ Ø�â Å Ù Æ�ð^Ä�è à	ï6á Å ã Å Ø åmæ ë ÅÇÄ â�ã Å � î8â Å Ù Æ�Ü î Æ Ø�â Å Ù Æ Õ Ø�Ù Æ â Å�Æ.�î8à	ën× è



V W QXGUY[Z�H\S^] Ö _

0 5 10 15 20 25 30
−0.2

0

0.2

0.4

0.6

0.8

1

1.2
sample ACF of residuals

0 5 10 15 20 25 30
−0.2

0

0.2

0.4

0.6

0.8

1

1.2
sample ACF of squared residuals

}2Å¨÷ î8ã#à � � � å ï6á æ à A þ } Ù Ü â#ä8à4ã#à Ä#Å ë?î åmæÇÄ Õ î8á?á�à�ã × åmÆ ë Ä ü�î å ã#à	ëùã�à Ä#Å ë?î åmæ�Ä Õ æ Ù õ à�ã × è�ó ä8à�ä?Ùmã Å��� Ù Æ â åmæ§æÇÅ�Æ à Äoå ã#à�â#ä8à v éx¬ Ø�Ù Æ�� ë8à Æ Ø�à � åmÆ ë ÄoÜ Ùmã Ä â åmÆ ë å ã�ë »ªå î Ä�Ä#ÅÇåmÆCõ ä Å â�à Æ Ù ÅÇÄ à è



V W QXGUY[Z�H\S^] Ö y
Ê¡Ë��Ë�Z � Î ������� Î\[ ] Î ��^`_ba ,dc|,feó ä8à�á å ã å ï±à�â�à�ã�à Ä â Å ï å â�à Ä�å ã#àªã#à�á�Ùmã#â�à	ë ÅÇÆ�óbå � æ à w�è�û à Ä à�àªâ#ä å âoâ#ä8à » A � þ | á å ã å ï6à�â�à�ã Äå ã#à åmæÇæbÄ#Å¨÷ÉÆ?Å�� Ø åmÆ â è j Ùmâ�à6ä8Ù õ à ð à�ã�â#ä å â�â#ä8à Ä â å â Å Ù Æ?å ã#ì åmÄ�Ä î?ï6á?â Å Ù Æ Ò �rêhg Ð ÅÇÄ�ð�Å Ù æÇå â�à	ëÅÇÆ â#ä8à Æ Ùmã�ï åmæ Ø åmÄ à èó ä?à Ä#å ï6á æ à A þ } á æ Ùmâ Ä;ÅÇÆ }2Å¨÷ î8ã�à v åmÆ ëÓâ#ä8à õ ä Å â�à Æ à Ä#Ä Ù Ü â#ä8à-ã#à Ä#Å ë?î åmæÇÄ�ÅÇÆ }2Å¨÷ î8ã�à zÅ ï6á æÇÅ à Ä â#ä å â�â#ä8à�ï6Ù�ë?à æ¬Å�Ägå � æ à�â�Ù±Ø å álâ#î8ã#àªâ#ä8à�ë8à�á�à Æ ë8à Æ Ø Å à ÄkÅÇÆ â#ä8à�ë å â å^èfó ä8à ô^ô î Æ8÷�� ò Ù Þð)åmæ î8à ÄªÅÇÆSó§å � æ à � Ø�Ù Æ�� ã�ï â#ä ÅÇÄ } å â æ à åmÄ â Ü Ùmã�â#ä?à�ã�à Ä#Å ë?î åmæ�Ä�åmÆ ë Ä ü�î å ã#à	ë<ã#à Ä�Å ë?î åmæÇÄ	è � Æ â#ä8àÄ#å ï6àùâ å � æ à } â#ä8à ÷ Ù�Ù^ë Æ à Ä#Ä�� Ù Ü���� â Ä â å â ÅÇÄ â Å Ø Ä6Ä î ÷m÷ à Ä â Ä â#ä å â6â#ä8àùï6Ù Ä â å Ø�Ø�î?ã å â�àñØ�Ù Æ ë Å â Å Ù Æ?åmæë ÅÇÄ â�ã Å � î8â Å Ù ÆíÄ á�à	Ø Å�� Ø å â Å Ù Æ�Ü Ùmã-â#ä ÅÇÄ ï6Ù^ë8à æ�ÅÇÄ}÷ÉÅ¨ð à Æ � ìJâ#ä8à � â#îlë8à Æ â � â±ë?à Æ?Ä#Å â�ì è | Ù õ à ð à�ã }å Ø�Ø�Ùmã�ë Å�Æ8÷ â�Ù�â#ä8àªä ÅÇÄ â�Ù ÷ ã å ï Ä á æ Ùmâ ÄgÅÇÆ~}2Å¨÷ î8ã�à;Ð ç } â#ä8à » �[< ë8à Æ?Ä#Å âtì6á�à�ã Ü Ùmã�ï Ä � à�â�â�à�ã ÅÇÆ â#ä8àØ�à Æ â�à�ã�Ù Ü â#ä8à4ë Å�Ä â�ã Å � î?â Å Ù Æjè� âfØ åmÆ � à Ä à�à Æ!ÅÇÆµ}2Å¨÷ î8ã�à�ÐmÐ�â#ä å âfâ#ä?à_Ø�Ù Æ ë Å â Å Ù Æ?åmæ8Ä â åmÆ ë å ãë±ë8à ð^ÅÇå â Å Ù Æ Ø�Ùmã#ã#à Ä á¬Ù Æ ë Ä�ð à�ã#ìõ à æÇæjõ_Å â#äCâ#ä?à�á?ã Å Ø�à�Øä åmÆ8÷ à Ä_Å�Æ â#ä8à�á?ã#à�álã#Ù�Ø�à Ä�Ä à	ëCâ Å ï6à Ä à�ã Å à Ä�èó§å � æ à w � ó ä8à � A � } ��ý A �\» A � þ |}Õ Ð } Ð%×�á å ã å ï6à�â�à�ã_à Ä â Å ï å â�à Ä�èj Ùmã�ï åmæ � â#î?ë8à Æ â � â » �<¾ " ç^è v ç vuv ç^è v Ð y�w ç^è vmÖ é ÖÕ ç^è ç Ð w z × Õ ç^è ç Ð éuw × Õ ç^è ç Ð wx� ×¾ � ç^è ç�� vmÖ ç^è ç���wmé ç^è çxw v çÕ ç^è ç Ð w z × Õ ç^è ç Ð é�y × Õ ç^è ç Ö é _ ×ÁÇþXÿ�� Ð è���w v y Ð è z _ z ç Ð è zuv yuyÕ ç^è Ð ç�� Ð%× Õ ç^è ç v y _ × Õ ç^è ç v w�y ×Á � È � �tç^è vuvuv Ð � Ð è ç Ð _ w � Ð è ç Ð ÖmÖÕ ç^è ç v _ z × Õ ç^è ç z w z × Õ ç^è ç Ð Ö w ×Á ��� � �tç^è��u� Öuz �tç^è�wx� Ð z �tç^è�w)ç�y ÖÕ ç^è Ð ç Ö ç × Õ ç^è ç z �u� × Õ ç^è Ð wuwx� ×è ç^è ç v _u_ ç^è Ð � Ð y ç^è Ð _ ��çÕ ç^è ç ÖmÖ Ð%× Õ ç^è çxw Ð é × Õ ç^è ç�y Ð � ×Ò ç^è _ ç�yÉç ç^è _u_ Ö é ç^è Öuv � ÐÕ ç^è ç _ w Ö × Õ ç^è ç�� vuv × Õ ç^è çÉéuw v ×ê ç^è���çxwmé ç^è�wuw)ç _ ç^è�wx� vuzÕ ç^è ç Ö wx� × Õ ç^è çxwmé�y × Õ ç^è ç�y zuv ×¨ ç^è Ð _u_ w ç^è Ð ç Ö y ç^è ç z ÐmÐÕ ç^è ç Ö w)ç × Õ ç^è ç ÖmÖ ç × Õ ç^è ç Ð Ö � ×i j _ è��7y _ é Ð è ç�y�é vÕ j × Õ ç^è�y�wméuw × Õ ç^è çxw ÖmÖ ×� â åmÆ ë å ã�ëCà�ã�ã#Ùmã Ä0å ã#à ÷ÉÅ¨ð à Æ�ÅÇÆ á å ã�à Æ â#ä8à Ä�ÅÇÄ � à æ Ù õ à å Øä ð)åmæ î8à è



V W QXGUY[Z�H\S^] Ö é

óbå � æ à � � � A � } ��ý A �\» A � þ |�Õ Ð } Ð%× � ô8ô î Æ8÷�� ò Ù Þ ð)åmæ î8à ÄbÜ Ùmãbâ#ä?àkã#à Ä�Å ë?î åmæÇÄ } Ä ü�î å ã#à	ë;ã#à Ä#Å ëlî åmæÇÄåmÆ ë å � Ä Ù æ î?â�à�ã#à Ä�Å ë?î åmæÇÄ Õ3k±ÕDl × m Ñ k-ÕDl × m�m�m × } õ�Å â#ä!Ø�ã Å â Å Ø åmæ?ð)åmæ î8à y Ð è _u_ �u� } åmÆ ë ÷ Ù�Ù�ë Æ à Ä#Ä�� Ù Ü���� âÄ â å â ÅÇÄ â Å Ø Ä�è k m Õ{Öuz × k m�m Õ{Öuz × k m�m�m Õ{Öuz × :�< A <j Ùmã�ï åmæ Öuz è Öuz _u_ Ö Ð è�w�yÓ� Ö yÓ��è�� Ð zmÖ Ö è Ö w Ð v z è zuv ç v� â#î?ë?à Æ â � â Öuv è Ð � Ö Ð ÖmÖ è�w�y vmÖ y z è ç Öuv _ Ð è çxw v Ð Ð èêé _ Öuz» �[< _ Ö è ÐmÐ _u_ Ö Ð è v ç���w yÓ��è Ð v Ð � Ð è Ö wuw Ð Ö è�y z y Ö

0 200 400 600 800 1000 1200
−6

−4

−2

0

2

4

6
Residuals

}2Å¨÷ î?ã#à z��[� à Ä�Å ë?î åmæÇÄ Ù Ü â#ä8à � A � } ��ý A �\» A � þ |}Õ Ð } Ð%× �tÆ ï±Ù�ë8à æ�è



V W QXGUY[Z�H\S^] Ö w

0 5 10 15 20 25 30

−0.1
−0.05

0
0.05

0.1

sample ACF of residuals

0 5 10 15 20 25 30

−0.1
−0.05

0
0.05

0.1

sample ACF of squared residuals

0 5 10 15 20 25 30

−0.1
−0.05

0
0.05

0.1

sample ACF of absolute residuals

}2Å¨÷ î8ã#à v�� � å ï6á æ à A þ }AÜ Ùmã�ã#à Ä#Å ë?î åmæÇÄ } Ä ü�î å ã#à	ë'ã#à Ä�Å ë?î åmæÇÄ�åmÆ ë å � Ä Ù æ î8â�à±ã#à Ä�Å ë?î åmæÇÄªÜ Ùmã�â#ä8à� A � } ��ý A �\» A � þ |�Õ Ð } Ð%× �tÆ ï6Ù^ë8à æ{è



V W QXGUY[Z�H\S^] Ö �

−6 −4 −2 0 2 4 6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Histogram and Student−t density

���7�RQT#&!N236�A�:W�1;n��0-%HV�23'-%?�"0�2$o�2�%(�D0)!$#G2pS

−4 −3 −2 −1 0 1 2 3 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Student−t vs. empirical cdf
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GED cdf vs. empirical cdf
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Normal vs. empirical cdf
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Student−t vs. empirical cdf
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GED vs. empirical cdf
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Normal vs. empirical cdf
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