
���������
	��
���
��������������������� ������������!#"$�%�
�'&)(*���+��,����-�+���%.0/
132547698;:�<+=>8'<@?�2BAC 698ED
F9G#698IHKJL?9GNMPOQGSRT<9UEDEG C
V�W 25MXMPYZGNDEG\[]694�^_8'M>`]2a`]U'`XGb<9ced G Cgf 8E<h4i<9j9k
lnm Hgo
p'o
q$OQ69U'M]698E8'G9r V�W 25`XsNG\[X476�8ED
GtH_u�692i4Kvxw@uy2i476�8�z{?9<+=>8E<
?�2 C r =>GN698IH0k|?9GNMNz{4iG\}�<9UEDEG C+~�� GN�'�-z Cgf
��G C <98EMX25DEGN[�<h8'GP6�MX��G C `�<9c�` f G�j9GN8EG\[]694Z�E[><h}E45GNu�<�c%UE8'2 C 6�M>`�GN�|UZ6+`]2i<98IH_}Z6�MXGNDy[]6+`]G C <98|`X[X<h4Z258

` f GL^_8�`]G\[X8EGB`#r W f 2 Cgf W GPc�<h[Xu�U'476�`XG�69M�c�<h4i45< W MNze� f G\8*6�MX< C 69454iGND��>4i<9MXM�H0G\?9GN8�`]��< CNC UE[XM\rE6�DZ6+`g6
M><hUE[ C G$UE��DE6�`]G\MS2a`]MLM>GN8ED'2i8Ej*[]6+`]G�}�k�M>G\`X`X2i8Ej*2a`�`]<3������E�9� r W f G\[XG���E� 25M�698�GNM�`]25u�6�`XG�<9c � r�` f G
45<hMXM�H_G\?9GN8�`�[]6+`]2i<'z�YZUE8 C `]2i<98;����` f G�`g69[>jhG\`T4i<hM>M�H�` f [><hUEj f �'U'`xc�U'8 C `X2i<h8 � DEG\�E8EGNMT` f GL<h}|=>G C `X25?9G�<9c
` f G C <h8�`][><h4ZuyG\` f <ID�v W G W <hUE45D�452i�9Gx` f 6�`�` f G ` f [><hUEj f �'U'` ¡ r|6�`X`]692i8EG\D$}|k�` f G�MX<hU'[ C G�r|M]6�`X2iM>�EGNM
` f G¢GN�|UZ6+`]2i<98 ¡)£¤��� �¥� z3^0c�MX<Er W G¢MX6#k¦` f 6�`�` f G C <h8�`][X<94x25M C <98EMXG\[>?�6�`]2a?hG�z�^_8�` f G¢^_8�`]GN[>8EG\`Nr
c�UE8 C `]25<h8§�¦25M�<h}'`]692i8'GND¨}�k�6�8Z6945k�s\2i8Ej�` f G�DEG\��G\8EDEG\8 C k¨<�c�` f [X<9UEj f �EUI`L?hG\[XMXU'Mb` f G�45<hMXM�H_G\?9GN8�`
[X6�`]25<©c�<h[S6*[XGN694�d lnª M><hUE[ C G9z*«¬8E<h8�H_d lnª MX<hU'[ C G W f 2 Cgf 2iuy�E4iG\u�G\8�`]Mb6 C <h8�`][><h4�M>k�M>`XGNu­69M
W G®D'GNM C [X25}�GS2iM MX692iD;`]<y}�GSd lnª H�c�[X2iG\8EDE4ak¢25c ` f G C <h8�`][><h4-2iM C <h8EMXG\[>?�6�`X25?hG�zn¯LUE[�u�692i8¢�E8EDE2i8'jy25M
6yMXG\`�<9ce` W < C <h8EDE2a`]2i<98EM W f <hM>G C <98+=>UE8 C `]2i<98
2iM�MXUI° C 2iG\8|`Pc�<h[ ` f G C <98|`X[X<h4-`X<�}�G C <h8EMXG\[>?�6�`X25?hG�z
V U'�E��<9MXGP` f 6�`Po@±e��E� 25MT6�8�UE8|}E2i69MXG\D�GNM�`]25u�6�`X<h[�<9c�o
±-²� z�d f G\8�r'2a`�2iM�MXU'° C 2iGN8�`x` f 6�`L��o � �e� ��� 2iM�6
C <h8 C 6#?9G�c�U'8 C `X2i<h8 W 25` f o@± � r9698ED©��³ � ` f GnGB´I��G C `]GND�`X2iuyGx}�G\` W GNG\8$` W < C <98EMXG C U'`X25?hG 45<hMXM�H_GB?hGN8�`XMNr
jh2a?hG\8
` f G C UE[>[XGN8�`�[X6�`]Gb¡Qr%25M�8E<98IH_258 C [>G#69M>2i8Ej W 25` f ¡QzPd <�?9GN[X2ac�k©<hUE[P�E8EDE2i8'jEr W G�c�<h[>u�UE4i6�`]GS6
uy<ID'GN4e<�cx` f G C <h8�`X[X<h4e698ED�M>`XUED'k¨8|UEuyGN[>2 C 6�4�698ED�M>2iu�UE4i6�`]25<h8©[XGNM>UE45`XMLc�<h[LM><hu�G�M>��G C 2i694 C 69MXG\MNz
�¦GPM f < W ` f GN[>GPGt´'25M>`XM�M�`g6�`X2iM�`]2 C M�<9c%` f G�4i<hM>M�H0G\?hG\8�`x258�`]GN[�H�69[>[X2a?96�4I`]25u�G\M�MXU Cgf ` f 6+`�` f G C <98|`X[X<h4Z25M
8E<98IH C <h8EMXG\[>?�6�`X25?hG�r|G\?hG\8�2ac��e� ��� 25M�6 C <h8 C 6#?hG c�UE8 C `]2i<98y<�c�o
± � r W f 2 Cgf M f <hUE45D$8EG C GNMXMX69[X2545k�25u��'45k
` f 6�`S<hUE[bMXG C <h8'D�MXUI° C 2iG\8|` C <98EDE25`X2i<h8¨D'<IG\MS8'<9` f <h4iD�258�` f <hM>G C 69MXG\MNzy«�M®6*}�k�H_�'[X<�DEU C `Nr�<9UE[
` f GN<h[�k¨GB´I�E4i692i8'M W f k
` f G C <h8�`][><h4�25ML<
?hGN[>45k C <h8EM>GN[�?96+`]25?9G W f GN8¨` f G�4i<hM>M�H_GB?hG\8|`S[X6�`]25<¢2iM f 2ij f z
«P8E<9` f GN[b69M>��G C `b<9c�UE8'2 C 6�M>`�G\��UE6�`]25<h8IH_}E69MXG\D¨[]6�`XG C <h8�`X[X<h4�2i8
` f G�^_8�`]GN[>8EG\`b25MP` f G�2i8'�EUEGN8 C G�<9c
` f G�?96�[X276�}E2i4525`_ky<9c�[X<hUE8'DIH0`X[X2i�¢`X2iuyGNM\r W f 2 Cgf 2iM 8'<9`P698Z694akIs\GND©2i8¢` f 2iM��Z69��GN[\z

µZ¶�·\¸�¹
º@»-¼ ½ ¾9¹@¿À»�¸
¯�U'[ W <9[X�
25M�uy<9`]2a?�6�`]G\D
}�k
` f G C <98 C G\�'`b<9c�d lnª c�[>2iGN8'DE4i258EGNM>MNz��¦G��|UE<9`]G;ÁÂq+Ã�c�<h[P` f G�DEGB�'H

8E2a`]25<h83<�c�d lnª C <huy�Z6�`]25}E2i4525`_k�vS�X6yd lnª H C <huy�Z6�`X2i}E45G��Z< W 2iM�[XGNM>��<98EMX2a?hG�`X< C <98EjhGNM�`]25<h8
8E<�`]25�IH
C 6�`]25<h8�r�6�8ED�2i8�M�`]G#6�D'k�H_M>`]6�`]G�2a`LUEM>GNM�8E<;uy<h[>G�}Z698'D W 2iD'` f ` f 6�8�6 C <h8'c�<9[Xu�698�`Ld lnª [>UE8E8E258Ej
UE8'DEGN[ C <huy�Z69[X69}E45G C <h8'DE25`X2i<h8EM>�Ez�d lnª H�c�[X2iG\8EDE452i8EG\MXM�Á{Ä+Ã�2iMb6 W G#69��GN[S�E[X<h��GN[�`_k C <9[X[XG\MX��<h8EDE258Ej
`X<y` f GbMXG C <h8ED3�Z69[>`�<�c�` f Gb476�`>`]GN[ D'G\�Z8E2a`]25<h8�z
l <h8EMX25DEGN[�6bd lnª MXG\8EDEG\[n69D+=>U'M>`]258Ejb25`XM�MXGN8'DE2i8EjS[]6+`]Gn¡���Å � 258y[>GNM>��<h8'MXG�`]<®6bM>GN�|UEG\8 C GP<9c�45<hMXM�H

GB?hGN8�`XMNreuy<�DEGN45GND�69MS6;M>`]6�`]25<h8Z69[�k
G\[Xjh<�DE2 C M�k�M>`]G\u3z�d f GN8�rQ` f Gy6#?hG\[]69j9G$` f [X<9UEj f �EUI`bM]6�`X2iM>�EGNM
` f G��>4i<hM>M�H�` f [><hUEj f �'U'`�GN�|UZ6+`]2i<98E�LÆTÁÇ¡e��Å � ÃeÈÉ���N²��� r W f G\[XGP� C 69�I`]UE[>GNM�` f G���GN[�c�<h[Xu�698 C Gn<9c�d lnª
258®`_k��E2 C 694�8EG\` W <h[X� C <98EDE25`X2i<h8'MNÊ92a`e25Me6�c�UE8 C `]2i<98�<9cE` f GT45<h8Ej�H0[XUE8®6#?hG\[]69jhGx<9cE` f GT45<hMXM�H_G\?9GN8�`�[X6�`]25<
Ë�Ì�Í Î�Ï�ÐgÑ#ÒhÐ]Ñ]ÓKÔ�Ì�Õ\Ó�Ö�×�Õ+ØgÓ�ÙÂÚ\Õ+ØtÛ�ÍIÖ�ÛÜÖ�Ó�×�ØtÝ Þ�Î�Ú\Õ@ßB×�Ö>à�à�Ò@á
ØBÛÂâgØ\ã
ÚB×-ã@Ø ä�ØtÔ+ÙÜØ+Ò#ä%×0Øtå>ÙÂÛiÒ+á#Ö�æ@ÓKÖ�çxè�Ö>×�égêtë
éBì@Ò
étíBí+ÐBî



²� r�698ED
694iM><�<9ce<9` f GN[��Z69[]6�u�GB`]GN[>MPM>U Cgf 69M�` f G®69U'`X< C <
?96�[X276�8 C Gb<9c�` f GS4i<hM>M�H_GB?hG\8|`�2i8�`]G\[�H_69[X[>25?�694
`]25u�G\Mx6�8ED�M><hu�G�M>`]6�`]25M>`X2 C M�<9c�` f GP[X<hUE8'DIH0`X[X2i�$`]25u�G®Áïo
p'raohohrÜ³+ÃKz l <h8EM>2iDEG\[n6945MX<®698¢6�DZ69�'`X25?hG�8E<h8�H
d lnª MX<hUE[ C G W 2a` f []6�`XG®¡���Å � W f 2 Cgf GB´I��G\[X25GN8 C GNMb6�45<hMXM�H_GB?hGN8�`�[X6�`]25<�²� Ê�` f G�[XG\�|UE2i[>GNuyGN8�`P`X<¢}�G
d lnª H0c�[X25GN8ED'45k C 698©}�GbGB´I�E[>GNM>MXGND�69M
ÆTÁÇ¡���Å � Ã�£)���N²���Bð ��o �
d f GN[XG�2iML6y4769[>jhGS8�U'u�}�G\[L<9c��'[X<h��<hM]6�4iM�<98 f < W `]<¢<9}'`g692583` f 2iM\Ê�M>GNG©ÁïoNÃ�698ED�` f G�[XGBc�GN[>GN8 C GNM

` f G\[XG\2i8�ze�¦GPc�< C U'MT<h8�<h8EGP`_k���G�<9c�MX<h45U'`]25<h8EM W f 2 Cgf 25MxGt´IGNuy�E4i2a�ZGND�2i8�d�Yeñ l ÁÂò�rÜó�ÃKrI698ED W f 2 Cgf
W GP[XGBc�GN[�`]<�6�M��>G\�|UZ6�`]25<h8IH0}Z69MXG\D�[X6�`]G C <h8�`X[X<h45�Eze^0` C 698�}�G�c�<h[Xu�UE476�`XGNDy69M�c�<h4i45< W M\ze«n`�` f G�`]25u�G
<9c�< C\C UE[>[XGN8 C GS<9c�` f Gbô�H�` f 4i<hM>M�H0G\?hG\8�`#rZ` f GbM><hUE[ C G C <huy�EU'`]G\M
õ � Èö������E�9�B÷ ��³ �
W f GN[>G
��'� 2iM�698yGNM�`]2iu�6�`X<h[�<9c � r�` f G�4i<hM>M�H0G\?hG\8�`T[X6�`]25<EzeYZUE8 C `]25<h8��§��` f G�`g6�[XjhGB`�4i<hM>M�H0` f [X<9UEj f �EUI`
c�UE8 C `]2i<98 � 25MT<h}I`g69258EGND�}|k�d lnª u�<�DEGN452i8Ej®69MxDE2iM C UEM>MXGND©69}�<
?hG�z�d f GLMXG\8EDE258Ej�[]6+`]GP¡���Å � 2iM�` f GN8
MXGB`�`X<�õ � UE8�`]2i4�` f Gb8EGB´�`�4i<9MXM�H0G\?9GN8�`#v
¡���Å � Èøõ �I÷ c�<9[�ù � £úÅTû�ù �
ü�ýB÷ �Kþ �
W f GN[>G�ù � 25M�6�`X2iuyG�2i8EM�`g698�`�<9c ` f GSô¥H0` f 45<hMXM�H_GB?hGN8�`Nz
d f GN8 W G�Gt´I��G C `b` f 6+`LMXU Cgf 6¢M><hUE[ C G W <9UE4iD�}�G�d lnª H0c�[>2iGN8'DE45k9z m < W GB?hG\[Nr 69M W G�MXGNG�4i6�`]G\[Nr

` f 25M 2iM 8E<�`�8EG C GNMXMX69[X2545k¢`X[XUEG�z
^_8�` f 2iM®�Z69��GN[\r W G¢c�< C UEM®<h8�` f G¢MX25u��E45G C <h8�`][><h4TM�kIM�`]G\uÿDEG\M C [>2i}�GND }�k����|UZ6�`X2i<h8)�K³ � 6�8ED����UE6�`]25<h8 �Kþ � 698ED 69M>� W f G\` f GN[�����UE6�`]25<h8 ��o � f <h45DEMNz¬^0c�MX<Er W G§M]6#k ` f 6+`©` f G C <h8�`X[X<h4�25M

C <h8'MXGN[�?�6�`]2a?hG9z d f 2iMyu�<�DEG\4iM$<h8EG369MX��G C `�<�cLd lnª H0c�[>2iGN8'DE4i258EGNM>MNzø¯�` f GN[�69MX��G C `]M�M>U Cgf 69M$` f G
2i8'�EUEGN8 C Gb<9c�?�69[>2769}'2i4i2a`_k$<9ce` f Gb[X<hU'8EDIH0`X[X25�¢`]2iuyGNM�6�[XG�8E<9`P698E6945k�sNG\D*2i8;` f 25M �Z69��GN[\z
�¦G�6�MXMXU'u�G
` f 6�`�<hUE[yM>k�M>`XGNu©rP6�8EDú2i8 �Z69[>`X2 C UE4769[�` f G
M>GN�|UEGN8 C G�<9cL` f G�4i<9MXM�H0G\?9GN8�`;2i8�`XGN[�H

69[X[>25?�694�`]25u�G\MNr�25M�M�`g6�`X2i<h8Z6�[>k¦698ED G\[Xjh<�DE2 C z�^_8EDEG\GND�r�` f 2iM®2iM�6
uy2i8'2iu�694�69M>MXUEuy�'`]25<h8�` f 6�` W G
u�6#k$25u���<hMXG�z�YZ<h[�` f G�?�694i25DE25`_k�<9c�` f 2iMx69MXM>UEu��I`]2i<98�2i8y` f GP[XGN694aH W <h[>4iD$^_8�`]G\[X8EGB` W G�[XG\c�G\[�`X<�` f G
GB´I��GN[X25u�G\8�`g694�M�`]UEDIk*}|k�� f 698EjEr ª 6+´IMX<h8%r�6�8ED V f GN8'�9GN[�Á o#þ�Ã�z
�¦G�8EGNG\D�`X<®DE25M>`X2i8EjhU'2iM f }�G\` W GNG\8�` f GPGt´'��G C `]G\D�?�694iU'G�<�c�õ � r�8E69u�G\45k®` f G�6#?hG\[]69jhG�[]6+`]G�MXG\GN8

6�` UE��DZ6�`XG�2i8EM�`g698�`XMNr'c�[><hu ` f G�GB´I��G C `XGND*?�694iUEG�<9c�¡���Å � ��` f G\k¢69[XGb69M>MXUEuyGND*`]<�}�G�2i8'DEGN��GN8ED'GN8�`
<9cnô <h[bÅtr }|k¨` f G�M�`g6�`X2i<h8E69[X2a`_k¨69M>MXUEuy�'`]25<h8 � z�d f GyGB´I��G C `]6�`]25<h8�<�cTõ � 2iMb` f GyGB´I��G C `]GND�[]6�`XG
6�`�MX��G C 27694Q2i8'M>`g6�8|`XMNr�698ED32iM�`][X69DE25`X2i<h8E694i4ak C 694i45GND©6 ª 694iu¤Gt´I��G C `g6+`]2i<98 Á þ�Ã�zx��GSDEGN8'<9`]G®25` W 25` f
Æ��� ÁÇ¡���Å � Ã%È)ÆTÁÇõ � Ã 698ED C 6�4i4�2a`�` f G3�>[]6+`]G ª 6945u GB´I��G C `g6�`X2i<h8E�'z��¦G C 69454%ÆTÁÇ¡e��Å � Ã�` f G
�>[]6+`]GL`]25u�G
6#?hGN[X69jhG\�Erx<9[�MX2iuy�E4ak¦` f G ��` f [X<hUEj f �EU'`X�Ez�^_8 jhGN8EG\[]694Kr ª 6945uÿGB´I��G C `g6�`X2i<h8EM$DE2
	%G\[�c�[X<9u­`]25u�G
6#?hGN[X69jhG\MNr¥G\?9GN8
2acQ` f GbMX��G C 27694-258EM>`]698�`]M c�<h[>u 6 ª <h25MXM><h83�'[X< C GNM>MNz
¯LUE[x�Z[XM�` <h}EM>GN[>?�6�`X2i<h8%r'2i8 V G C `]2i<98©³Ir'25Mx` f 6�`#rI25c�o@±e��'� 25Mn698;UE8|}E2i69MXG\D;GNM�`]2iu�6�`X<h[T<9c�o
±-²� rE6�8ED

25ce��� ��� 2iM C <h8 C 6#?9G W 2a` f o@± � r'` f GN8
ÆTÁÇõ � ÃQ£)��� ���Bð ��� �
d f G C <h8EDE2a`]25<h8¦` f 6�`�o@±���E� 2iM�698�U'8�}'2769M>GND GNM�`]25u�6�`X<h[b<9c�o@±�²� 2iMS`][>UEG�c�<h[SMXuy<�<9` f G\D 6#?hG\[]69jhG\M
MXU Cgf 6�Mn2i8�d�Y�ñ l ÁÂò�rÜó�ÃKz�d f G C <h8EDE2a`]25<h8�` f 6�`��e� ��� 2iM C <h8 C 6#?hG W 25` f o@± � 2iMx`X[XUEG�c�<h[x` f GLM>2iuy�E4iG
d lnª 4i<hM>M�H0` f [X<9UEj f �EUI`�c�<h[>u�UE476�M�258 Áïo
p�ÃT��` f G¨��MX�|UZ69[>GBH_[><I<�`]��c�<9[Xu�UE4i6 � rZ}'U'`L25MP8E<�4i<h8Ej9GN[�`][XU'G
c�<h[eGt´'6 C `��K³�
 � 6�8ED�69�E�'[X<#´I2iu�6�`]GL�Kþhp � c�<h[Xu�U'4769M 2i8*ÁïohoNÃ W 25` f 8E<h8IH0sNG\[X<�[XGB`][X698EMXuy2iM>MX25<h8®`X2iuyGN<hU'`
�Z69[X69u�GB`]G\[S��` f G\k*69[>G C <h8�?hGt´ W 25` f [>GNMX��G C `�`]<yMXu�694i4�?96�4iUEG\M <9cTo
± ��� z



¯�U'[�u�692i8§[XG\MXUE4a`*�Àd f GN<h[>GNu o�2i8 V G C `X2i<h8 ³ � j925?hG\M�UEM®MXU'° C 25GN8�` C <98EDE25`X2i<h8'M®UE8'DEGN[ W f 2 Cgf
` f G C <h8�`][><h4�2iM C <98EMXG\[>?�6�`]2a?hG�r ` f 6�`S2iM\r <9UE[ C <h8�`][><h4�<h}�=>G C `]2a?hG
��o � 25Mbu�GB`#z$d f Gy[XGNM>UE45`b`XGN4i45M�UEM
` f 6�`�25c�o@±e��'� 2iM�698*UE8|}E2i69MXG\D
GNM�`]25u�6�`X<h[n<9cxo@±�²� r���� �¥� 2iM C <98 C 6#?hG W 25` f o
± � rZ698'D*ÆTÁ�� ��� õ � È ¡ZÃ
25M�8'<h8IH_258 C [>G#69M>2i8Ej W 2a` f ¡QrE` f GN8*` f G C <98|`X[X<h4��K³ � 2iM C <h8EMXG\[>?�6�`X25?hG�z�P8EDEG\[P` f GNM>G C <h8'DE25`X2i<h8EM\r W G�M f < W ` f 6�`P` f G®` f [X<9UEj f �EUI`L2iM�45GNMXM�` f 6�8
<h[�GN�|UZ694Q`]<y` f G®[]6�`XG
ª 694iu GB´I��G C `g6�`X2i<h8�z)d f G\8�r�DEUEG3`X<�2i8'GN�|UZ694525`_k)��� � ` f G C <h8�`][X<94�25M C <h8EMXG\[>?�6�`X25?hG�zÉd f UEM\r W G
25DEGN8�`]2ac�k�` W <�G\4iG\u�G\8|`XM ` f 6�` C <h8�`][>2i}EU'`XGL`]<�` f G C <h8EM>GN[>?�6�`X25?9GS8E6�`]UE[>G�<9c ` f G C <98|`X[X<h4%UE8EDEG\[�` f G
jh2a?hG\8 C <98EDE25`X2i<h8'MNz�d f G��Z[XM�`�<98EGb2iM ` f G�cÀ6 C `�<9c�UE��DZ6�`X2i8Ej�` f Gb[]6�`XG®6+`P45<hMXM�H_GB?hGN8�`P< C\C UE[>[XG\8 C G\MNr
W f 2 Cgf 25M%` f G�<9[X2ij92i8L<9c|` f G�DE2�	�GN[>GN8 C G�}�GB` W G\GN8®` f G�` f [X<hUEj f �EU'`�698ED�` f G�[]6�`XG ª 6945uÉGt´'��G C `g6�`X2i<h8%z
d f GSMXG C <h8'D�<h8EGb2iMn` f G C <h8 C 6#?I2a`_k*<9c ` f Gbc�UE8 C `]2i<98
�e� ��� W 25` f [XGNM>��G C `P`]<*o@± � z�YZ<h[ ` f GSD'GNMX25jh8
<9cn6;UE8E2 C 69M>`SG\��UE6�`]25<h8IH_}E69MXG\D¦[X6�`]G C <98|`X[X<h4KrQ25`�`]G\4i45MLUEMb` f 6�`NrQUE8EDEG\[®<hU'[ C <h8ED'25`]25<h8EM\rQ` f G$[]6�`XG
C <h8�`][X<94�M f <hUE45D¦258EDEG\GND�}�G$d lnª H0c�[X25GN8ED'45khz�^_8¦cÀ6 C `#rQ25cn��� ��� 2iMbM>`X[X2 C `]4ak C <h8 C 6#?hG W 25` f o@± � r W G
M f <hUE45D3Gt´'��G C `P` f 6�`�M>U Cgf 6$[]6�`XG C <h8�`X[X<h4 W <hUE45D©j925?hGb45GNMXM�[X6�`]GL` f 698©d lnª W <hU'4iD�z
��G;M f < W 8|UEuyGN[X2 C 694545k�` f 6�`�25c���� ��� 25M�8E<9` C <h8 C 6#?9G W 2a` f o@± � r�` f G C <98|`X[X<h4Tu�6#k¦}�G;8E<98IH

C <h8EMXG\[>?�6�`X25?hG�zxd f G C 69M>G W f GN[XG�ÆnÁ�� ��� õ � È)¡ZÃ-2iMT8E<9` 8E<98IH_258 C [>G#69M>2i8Ej W 2a` f ¡32iMn8E<�`�69DEDE[>GNM>MXGND
Gt´'�'4i2 C 25`X45khz m < W G\?9GN[\rT2i8 V G C `X2i<h8��Er W G;c�<h[Xu�UE476�`XG¢6�uy<ID'GN4n6�8ED M f < W 8|UEuyGN[>2 C 694i4ak§698ED }�k
M>2iu�UE4i6�`]25<h8b` f 6�`eG\?9GN8�c�<h[���� ��� C <h8 C 6#?hG W 2a` f o
± � W G C 698 C <h8EM�`][XU C `�M�`g6�`X2iM>`X2 C Me<9cE` f Gn45<hMXM�H_G\?9GN8�`
258|`XGN[�H�69[>[X25?�694�`X2iuyGNM®MXU Cgf ` f 6�`�` f G C <h8�`][><h4x25M�8E<98IH C <h8EMXG\[>?�6�`X25?hG�z
d f 25M�M f <hUE4iD�2i8EDEG\GND�25u��'45k
` f 6�` ÆTÁ�� ��� õ � Èø¡ZÃQ25M 8E<9`�8E<h8�H_2i8 C [XGN69MX258Ej W 25` f ¡�2i8;` f <hMXG C 69MXG\MNz�«�8©GB´I�E4i2 C 2a`n?hG\[X25� C 6�`X2i<h8*<9c
` f 2iM�2iM W <h[>�¢2i8*�E[><hjh[XG\MXM\z�P<9`XGL` f 6�`n2i8;<hUE[Tu�<�DEGN452i8Ej W GbDE<�8'<9`�692iu 6�`n�E[X<
?�2iDE258Ej�` f G�}�G\M>`#r'<h[nG\?9GN8
6�jh<I<�D�rIu�<�DEGN4
<9c�` f G�258|`XGN[X6 C `X2i<h8ú}�G\` W GNG\8)6�[]6�`XG C <98|`X[X<h454iG\D MX<9UE[ C G�698ED ` f G�8EGB` W <h[>�¥z ^_8 C <h8�`][X69M>`Nr W G
C <h8EMX25DEGN[xu�<�DEG\4iM�` f 6�`T69[>G�[XGN69MX<98Z69}E45GL69�E�'[X<#´I2iu�6�`]25<h8EM�<9cQM><hu�G�4i25u�2a`]258Ej C 6�MXGNM\rZ698ED�UEMXG�` f G\u
69M�6�c�[]69uyG W <h[>��2i8 W f 2 Cgf W G C 698©jh25?9G�MX<huyGb698EM W G\[XM�`]<$<hUE[�<h[>2ijh258Z694���U'GNM>`X2i<h8%z
��G�u�<�DEG\49` f G�4i<9MXM�H0G\?9GN8�`e258�`]GN[�H�69[>[X2a?96�49`]25u�G\MQ69Me6�8®Gt´'<9jhGN8EG\<hUEM�M>`g6+`]2i<98Z69[>k�[]698'DE<hu��E[>< C GNMXM\z

YZ<h[L`X[]6 C `g69}E254i2a`_khr W Gy698Z694akIs\G�` f G C 6�MXG W f GN[>G$` f G$4i<hM>MbG\?hG\8�`��E[>< C GNM>M®25M�DE[X2a?hGN8§}�k�6 f 2iDED'GN8
1
6�[X�9<
? Cgf 69258�z «�M�kIM�`]G\u W f 2 Cgf�C 698S}�G�[XGN69MX<h8E69}E45kLu�<�DEGN45GNDb}�k�` f 25MQ2iM 698®69UEDE25<�M><hUE[ C G W f 2 Cgf
69D@=>UEM>`XM�25`XMP[X6�`]GS8E<9`P}�k©MXGN8'DE2i8Ejyc�G W GN[L�E6 C �9GB`]MNr�}EU'`�}|k369DE69�'`]258Ej$` f GS�Z6 C ��G\`�M>2isNG�r%6�MXMXU'u�258Ej
` f 6�`�` f G;8EG\` W <h[>��DE[X<9�EM��Z6 C ��G\`]M$258EDEGN��GN8'DEGN8�`$<9c�` f GN2i[�MX2is\G9z�d f UEM�c�<h[�M>U Cgf 6�MX<hUE[ C G�r�` f G
DE[><h�E�E258Ej
GB?hG\8|`XM�DEG\��G\8ED�<h8§` f Gy[]6�`XG�<�cn` f GyMX<9UE[ C G�<h8E4ak�` f [X<hUEj f ` f G�M>`]6�`]Gy<9cx` f G f 2iDED'GN8
1
6�[X�9<
? Cgf 69258�z;��G�M f < W ` f 6�`®` f GN[>G�Gt´'25M>`XM�M>`]6�`]25M>`X2 C MS<9cn` f G�45<hMXM�H_GB?hGN8�`�258�`]GN[�H�69[>[X2a?96�4e`]25u�G\M
M>U Cgf ` f 6�`n` f G C <h8�`][><h4�25Mn8E<h8IH C <h8'MXGN[�?�6�`]2a?hG9rZGB?hG\832ac��e� ��� 25M C <h8 C 6#?hG W 25` f o@± � z�d f 25M MXUEj9jhGNM�`]M
` f 6�`L2ace` f G��Z6 C ��G\`�D'[X<h�E�'2i8Ej��E[X<h}E69}E2i4525`_k;258�6�ñ�����j�6+`]G W 6#k
25MP258EDEG\��G\8EDEGN8�`�<�c��Z6 C ��G\`bMX25sNG�r
` f GN8¨M>U Cgf 698¨69U'DE2i<�69�E�E452 C 6+`]2i<98©u�6#k©GB´ C G\GND�25`XMPd lnª H0c�[>2iG\8EDE45k©[X6�`]G�zPd f G�GB´'6 C `LMX<h4a?I258Ej$c�<h[
` f G�` f [><hUEj f �'U'`�<9c�<hUE[nuy<ID'GN4�M>GNGNuyM `]<�}�G�<hU'`�<9c�<hUE[T[XG#6 Cgf rZG\?9GN8 W 2a` f <hUE[ f 2iDED'GN8
1
69[X��<
?
Cgf 6�2i8$69M>MXUEuy�'`]25<h8�z�¯�U'[�69�E�'[X<�6 Cgf `X< C 25[ C U'u�?hG\8|`e` f 6�`�DE25° C U'45`_k®2iM�6�Mec�<h4i45< W MNz�Ye2i[>M>`#r W G M><h45?9G
` f G�uy<IDEG\4Q8�U'u�G\[X2 C 694i4ak;2i8©` f G®MX��G C 27694 C 69M>G W f G\[XG�` f G�G\M>`]25u�6+`]<h[3��E� 2iM�8E<9`�MXuy<I<9` f GND%zPd f 25M
jh2a?hG\M�UEMe<98EGTGt´E6 C `�M><h4iU'`X2i<h8®698ED�2iM UEMXG\D$69M�6�}�G\8 Cgf u�69[X�¥z V G C <h8'D�r9c�<h[Q` f GxjhGN8'GN[]6�4 C 69MXGn<�cE` f 25M
uy<ID'GN4�r W G U'MXG�6 C 4i69MXM>2 C 694'6��E�E[X<#´I2iu�6�`X2i<h8S`]G Cgf 8E2i�|UEG W f 2 Cgf$C <h8EM>2iM�`]M�2i8�4i2i8'G#69[>2isN258Ej�` f GnM�k�M>`]G\u
69[><hUE8ED*2a`]MnG\��U'2i4i25}E[X25UEu©z �¦G C <h8I�Z[Xu <hUE[�69�E�'[X<#´I2iu�6�`]25<h8EM�}|k;6�DE2iM C [XGB`]GtH_G\?9GN8�`PMX2iu�UE476�`X2i<h8y<9c
` f G C <h8�`][X<94 M>k�M>`XGNu �À8E<9`y<9c�d�Y�ñ l r�MX258 C G W G W 698�`�`]<¦6#?h<h25D�` f G3G�	%G C `�<9cL<�` f G\[ycÀ6 C `]<h[>M � z
¯LUE[ C <huy�EU'`g6+`]2i<98EM�M f < W ` f 6�`�c�<9[�63` W <�H_M�`g6�`XG f 25DEDEGN8 1369[X��<@? Cgf 69258�re` f G;69U'`X< C <h[X[>GN476+`]2i<98
M�`][XU C `]U'[XGS<9ce45<hMXM�H_GB?hGN8�`XM��E4i6
k�M�6��9GBk*[X<h45G9z
O 6�M>`]4akhrh258 V G C `]25<h8$qIrh69M�6�}�k�H_�E[><ID'U C `Nr W G jh2a?hGT698�GB´I�E4i698Z6�`X2i<h8S`]<L` f GnGNuy�E2i[>2 C 694i4akL<h}EM>GN[�?hGND

� f GN8E<huyGN8E6$` f 6�`�d�Y�ñ l ` f [><hUEj f �'U'`�2iM <
?hG\[X45k C <h8EM>GN[�?96+`]25?9GSc�<9[ f 2ij f 45<hMXM�H_GB?hGN8�`P[]6�`X2i<hM\z



��¶ �Sº"!$#À¿�%�¿K¸'&Eº)(�º"!+*#½�#�¹)*
�¦G UEMXG ` f G c�<94i4i< W 258Ejú8E<9`]6�`]25<h8�z O-GB` w,� � ~.-�)/10 - }�G 6)M�`g6�`X2i<h8Z6�[>köG\[Xjh<�DE2 C M>`]< Cgf 69M�`]2 C

�E[X< C G\MXM¢[>GN�E[>GNM>GN8�`]258Ej�` f G34i<hM>M�H0G\?hG\8�`;2i8�`]G\[�H_69[X[>25?�694n`]25u�G\MNz)d f GN8%rbw
ù � ~.-�)/10 - 25My` f G¨69M>MX< C 2aH
6�`]G\Dú��<h2i8�`��E[X< C G\MXM W 25` f 2i8�`XGN8EM>25`_k32 È o
±@Æ��� Á�� � ÃKz V `]6�`]25<h8Z69[>25`_k 25u��E452iG\M$` f 6�`�` f G�4i6 W <9c� ��÷ � �
ü�ýt÷Nð#ð#ðN÷ � �
ü54 25M 2i8EDEG\��G\8EDEG\8|`�<9ceôez
O-GB`76 � }�G�` f G�8|UEu�}�G\[�<9cn` f G¢�Z6 C ��G\`XM�MXGN8�`�258 Á ù �'÷ ù �
ü�ý>� Ê�c�<h4i45< W 258Ej�ÁÂò+Ã W G C 69454�` f 25M®` f G

4i<hM>M�H0G\?hG\8�`�258|`XGN[�?96�4�z���G C <98EMX25DEGN[�6$��<hM>25`X25?hGtH0?�6945UEGND*8E<h8�H_2i8 C [XGN69MX258Ej�c�UE8 C `]2i<98�� W 25` f [>GNMX��G C `
`]<©` f G�4i<hM>M�H_GB?hG\8|`�[]6�`X2i<ö��E� Ê�DEG\�Z8'GND <h8øÁ p ÷ o\Ã�z*^_8�` f G�^_8�`]G\[X8EGB`#r�� 2iM�694iM><
6*c�UE8 C `X2i<h8¦<9c ` f G
[X<hU'8EDIH0`X[X25��`]25u�G�r 698EDú` f G�[>G\`][X698EM>u�25MXMX25<h8�`X2iuyGN<hUI`#r }EU'`�2i8 ` f 2iM��Z69��GN[ W G C <h8EMX25DEGN[�` f <hM>G
�Z69[X69u�GB`]G\[XMn`]<$}�G��'´IGND�r¥GN�|UZ6�4�`]<98
6�8ED�:ZrZ[XGNM>��G C `X25?hG\45k9z
YZ<h[�8E<9`]6�`]25<h8 C <h8�?hG\8E2iG\8 C G�r W G�D'G\�Z8EG��.;@� �6 �|� È ����o@± �6 ��� r W f G\[XG �6 � 2iM�698
G\M>`]25u�6+`]<h[�<9c�` f G

GB´I��G C `XGND34i<hM>M�H_GB?hG\8|`P2i8�`XGN[>?�694KÊI` f U'M�` f Gb[]6�`XG C <h8�`][><h4�c�<h[>u�UE476�258¦��³ � 25M GN�|UE25?�6945GN8�` `]<
õ �
ü�ý Èö�.;
� �6 �h�Bð ��q �
��G�M>UE�E��<hMXG$` f G C <h8�`][><h4���q � 69DEuy25`]M�M>`g6�}E2i4525`_k C <h8ED'25`]25<h8EMyÁ<
'r��9Ã�r-U'8EDEGN[ W f 2 Cgf ` f GN[>G$GB´I2iM�`]MS6
UE8E25��U'Gb�E8E25`XG�M>`g6+`]2i<98Z69[>k�[]6�`XG��E[X< C G\MXM\z�®º@»>=�»?*#¿�¹@¿À»�¸)µA@>B"CDCFE)G)H �6 �JI GLK�MNB+M?O I K.G)HQPRHSG�T IVU K�TWE.XLEWY o@±-²�'Z\[ Y ��� ���]I G_^SE.M`^QK�a�H]b I TVc o@± �`dT�cFH�M
ÆTÁÇõ � ÃQ£)�";@��ÆnÁ<6 � Ã � ÈÉ���N²���Bð�®º@»�»>e]¶ Y¥<9[ �6 � `]<y}�G�6983UE8|}E276�MXGND
GNM>`X2iu�6�`]<9[ <9c o@±�²� uyG#698EM�` f 6�`�ÆTÁ �6 � Ã�È ÆTÁ�6 � Ã�È o@±�²� z d f G
�E[X<�<9c 2iMn` f GN8
6�DE2i[>G C `�6��E�E4i2 C 6�`X2i<h8�<9c�F9G\8EMXG\8gf{M�2i8'GN�|UZ694525`_k�`X<3��q � zih
j !+%k&Eº"løµnmoE.TWHoTVc5K�T�bpHqXrHQstB>HSG�T �6 �uI GLK�M�B+M?O I K.G)HQP�HSG�T IVU K�TWE.XLEWY o@±-²�`d b�c I ^Sc I G I MFv I M`H]b I TVcwrx dzy|{}Z�~ M?P+H�XRT�c I G�K.GSG�B U C?T I E.M d ��'��I G�KkO I K.G)HQP�HSG�T IVU K�T�E.X�EWYRTVcFHJv�E)GSG��QH�a�H�MFTqXQK�T I E d T�c5K�T I G d
ÆTÁ���'� Ã'� ²�`d b I TVcNHQstB5K�v I T�� I � ��E�uI G����$HQPN�z�FH�M5G)H�M`� G I M`HQstB5K�v I T���K)�DK I M�� Z
^0`®c�<h4i45< W MSc�[><hu ` f 25M®�E[><h��<hMX2a`]2i<98§` f 6�`�` f G C <h8�`][X<94x25M C <98EMXG\[>?�6�`]2a?hG;6�M�MX<�<h8 6�MSÆTÁ ¡���Å � Ã�£

ÆTÁÇõ � ÃKz�� f G\` f GN[ ` f 2iM f <94iDEM DEG\��G\8EDEM�<h8;` f G��E[X<h��GN[�`]25GNM <9c ` f G���<h258|`n�E[X< C G\MXMNÊZ258;jhGN8'GN[]6�4�r W G
M f <9UE4iD�Gt´I��G C `�` f 6�`L`]25u�G®6#?hG\[]69jhG\M�DE2�	�GN[�c�[X<hu ª 6�4iu 6#?hGN[X69jhG\MNzS^_8�` f G�M>G C `]2i<98�`]<�c�<h454i< WöW G
2iDEG\8�`]25c�k�M>U'° C 25GN8�` C <98EDE25`X2i<h8'M®UE8'DEGN[ W f 2 Cgf 25`®2i8'DEGNG\D f <h45DEM®` f 6�`®ÆnÁ ¡���Å � Ã�£ ÆTÁ õ � ÃKz�RxG\c�<h[>GjhG\`>`]258Ej�` f G\[XG�r W GSDEGN[>25?9GSj9GN8EG\[]694-[>GN476+`]2i<98EM W f 2 Cgf W 2i454%}�GbUEMXG\D3258*` f GbMXG\��U'GN4�z
d f GL[]6�`XG ª 694iu 6#?hG\[]69jhGL698ED�` f GP` f [X<hU'j f �EU'`n69[XGP[XG\476�`XGND¢}�k ª 6945uuf{Mx258�?hGN[>MX25<h8�c�<h[>u�UE476�Á þ�Ã�v

ÆTÁÇ¡���Å � Ã�È�2'Æ �� Á�� �"�� ¡���Å ��� Å_Ã�Èn2EÆ �� Á õ � � � Ã ð �KÄ �
«P4iM><¦<h}'MXGN[�?hG©` f 6�`y` f G345<h8Ej�H0[XUE8 6#?hG\[]69jhG3<9c�` f G©4i<hM>M�H_GB?hG\8|`�[]6�`X2i<É²� 2iM$GN�|UZ694�`]< o@±@ÆTÁ<6 � Ã�z^_8EDEG\GND�r
²� Èø4i2iu��
� - ��� �
��"��$� � �
�¡ �� È

ý¢¤£¤¥ �§¦�¨ª© �«F¬ �®­"¯ «>¬ �§­
° �±r² � ; ± ü �«>¬ �§­ ; � � 0 � «F¬ �®­�³ �
��´
È ýµ·¶ ; �Q¸ ð

l <9u�}E2i8'2i8Ej�` f G�4i6�`X`XGN[�G\�|UZ6�`]25<h8 W 25` f �KÄ � 25`�c�<94i4i< W M\v�ÆTÁ ¡e��Å � ÃnÈ¹2�±-²� zSd f UEML` f G C <h8�`][><h4e25M
C <h8'MXGN[�?�6�`]2a?hGb25cQÆTÁÇ¡���Å � Ã�£ ���z2'ÆTÁ ¡���Å � Ã 0Zý � rE<9[ GN�|UE25?�6945GN8�`]4ak�veÆ Á ¡���Å � Ã�£)�.;@��2 0Zý ÆnÁ ¡���Å � Ã � z
^_8;M><huyG C 6�MXGNMS��c�<h[TGt´'69u��'4iGP` f GLM>��UE69[XGtH_[X<�<9`xc�<h[Xu�U'476b2i8�Áïo
p�Ã � r�` f GLG\�|UZ6�`]25<h8�¡;ÈÉ�.;+��2 0Zý ¡ �

f 69MP6�UE8'2i�|UEGS��<hM>25`X25?hGSMX<94iU'`X2i<h8;¡?ºL698'D3` f GN8
` f G C <h8�`][X<94 25M C <h8EM>GN[>?�6�`X25?9G�25c ÆTÁÇ¡e��Å � Ãn£)¡?º#z ^_8
MXU Cgf3C 69M>GNM\r W G C 69454%¡ º ` f Gbu�6+´I2iu�UEu d lnª H0c�[X25GN8ED'45k�` f [X<9UEj f �EUI`#z



d�69}E45Gyo
^0cn��� �¥� 2iML8E<�` C <h8 C 6#?hG W 25` f o
± � ` f G\8§` f G C <98|`X[X<h4eu�6#k�}�G�8E<h8�H C <98EMXG\[>?�6�`]2a?hGL»�698¨Gt´E6�u��E45G
W 2a` f ��� �¥� È½¼·¾Q¿ÁÀ�ÂÄÃ
r'Å
È p ð ³Ir'Ã®È ó'rQ6�[X<hUE8'DÉ²� È o@±�Ä'z�d f G$[>GNMXU'45`]MS69[>G�8E<h[>u�69452is\GND W 2a` f
���N²��� Ê ` f Gy8E<h[>u�6�4i2is\GND¨` f [X<hUEj f �EU'`S476�[XjhG\[L` f 698�o�258EDE2 C 6�`XG$6©8E<98IH C <h8EMXG\[>?�6�`X25?hG C <98|`X[X<h4Kz��¦G
UEM>G �6 � ÈAÆAÇÈ /�ý$É È 6 �,0 È ü�ý � W 25` f d�Y�ñ l)W GN25j f `]M � zÊ Ë®Ì>Í ÎpÏ}Ð)Ñ ÒÔÓtÕ�ÖØ×ÙrÚ ÛÝÜWÞ¡ß�à�á Ë�âã ß Ë®Ì?Í ä5Ë
å ß Ð+ÑæÒÔÓtÕ�ÖØ×ÙrÚ ç�è�é¡ê§Þ�ß�àëá Ë|âã ßÐ ì"í íNéëî\ìgÑ�é)íÇé
ÐQï}ì Ð�í í�ðNé�ìgÑ$í.í í\ítê\ì

é Ð}í ð}ï�ðNé`Ñyí"íÇétí+ÐBÐ Ð�í í\é}ìtìñÑ$í.í í\í}ì
Ð
ê Ð}í í\ì}ì\é`Ñyí"í í@Ð\Ð|ï Ð�í í@ÐXì�ïñÑ$í.í í\í�îBí
ì Ð}í í}ð�î\ígÑyí"í íBítìgê Ð�í í@ÐXí�ïñÑ$í.í í\ítêtì
ÐQî Ð}í í+Ð|î}îgÑyí"í íBí}îBí Ð�í íBí}î�ïñÑ$í.í í\í�î@Ð

ò�¶ôóõ&Z¿À¸ º"!+*#½�#�¹
öL÷ !|»¥º"!$% µn@>B)CDCFE)G)H �6 �øI GôK�MøB$M?O I K.G)HQPùHSG�T IVU K�TWE.XREWY o@±-²�'Z�[ Yu�Sú�û�� ��� �¥� I G�^SE.M`^QK�a�Hæb I T�c
o@± �`d K�M?P��SúÔüt�qý ��¡ � v ÈøÆTÁ�� � � õ � Èø¡ZÃ I GoM`E.MF� I M`^�XSHQK.G I M+�9b I T�c ¡ d TVcFH�M
ÆnÁ ¡���Å � Ã�£)���N²���B÷ �Kò �
I MkE.TVcFH�XqbpE.XQP.G d T�cFH7^SE.MFT�XrE.v I G7^SE.M5G)H�Xëa.K�T I a�H Z
�Sº@»�»>e]¶ �P<9`XG�` f 6�`
ÆnÁ ¡���Å � Ã�È ÆTÁ õ � � � ÃÆTÁ�� � Ã È ÆnÁ õ � ý ��õ � � ÃÆTÁ ý ��õ � � Ã ð ��
 �
��G UEM>G m 69[X[>2iM}fL2i8EG\�|UZ694i2a`_k¬��G9z{jEz5r�MXGNGÉÁ þ�Ã�r���z ³h³hq � W f 2 Cgf M>`g6+`]GNM¨` f G c�<h4i45< W 258EjEzÿY¥<9[þ 698ED ÿ�rS}�<9` f 8E<h8IH0DEG C [XGN69MX258Ejúc�UE8 C `]2i<98EMNr�698EDöõ 6 [X698EDE<hu ?�69[X2i69}E45G9rLÆnÁ þ ��õ � ÿQ��õ � Ã �

ÆnÁ þ ��õ � Ã Æ�Á ÿQ��õ � ÃKzÉYZ[><hu � l ³ � r � ý 2iM$2i8ED'GNGND�6�8E<h8IH0DEG C [XG#6�MX2i8'j§c�UE8 C `]25<h8�r�` f UEM m 69[>[X2iM}f�2i8�H
G\��UE694i2a`_k;jh25?9GNM�UEM
ÆnÁ õ � ý ��õ � � Ã-£úÆTÁ õ � Ã ÆTÁ ý ��õ � � Ã ð �Àó �
l <hu�}E2i8E258Ejy��
 � W 25` f �Àó � r W G�<h}'`]692i8�ÆTÁ ¡e��Å � Ã�£ ÆTÁ õ � ÃKrh` f UEM�` f G []6�`XGn`]25u�G 6#?9GN[]6�jhG�2iM�4iG\MXM�` f 698G\��UE694�`X<�` f G�[]6+`]G ª 6945u¤GB´I��G C `]6�`]25<h8�z�Ye2i8E694i4akhrZjh2a?hGN8�� l o � 698ED �6 � 25M�6983UE8|}E276�MXGND
GNM>`X2iu�6�`]<9[
<9cTo@±�²� r ª [><h��<hMX2a`]2i<98¨o C <huy�E4iGB`]GNMn` f Gb�E[X<�<9c�<9c ` f G�` f GN<h[>GNu©z h
ò�¶ÀµZ¶��*¿�*N¾�½�*·*N¿À»�¸�»>e�¹ ÷ !
º"!+*#½�#�¹
��G¢M f < W }�k�698 GB´'69uy�E4iGy` f 6+`�25cS� l o � DE<�GNM�8E<9` f <94iD 698'D)� l ³ � f <h4iD�r�` f G\8�` f G C <h8�`][X<94

u�6#k�}�G�8E<98IH C <h8EMXG\[>?�6�`X25?hG�z�d�<�` f 6�`TGN8ED�r�`g69��GS��� �¥� Èn¼·¾|¿ÁÀ�ÂkÃ
rIc�<9[T��<hMX2a`]25?9GBH�?96�4iUEG\D C <98EM>`]698�`]MÅ�6�8EDkÃ
z V UE�E��<hM>G��e�z� ���	� � õ � È ¡ � È�¼ 0�
 �
� r-` f G\8§ÆTÁ�� � � õ � È¬¡ZÃ�È ý
 � z$^_8�d�69}E4iG;o9r W G
M f < W GNM>`X2iu�6�`]G\M <9ce` f Gb[]6�`XG ª 6945u GB´I��G C `]6�`]25<h83698ED*` f [><hUEj f �'U'` C <huy�EU'`XGND©<hU'`�<9c�q$[X698EDE<hu
Gt´'��GN[>2iuyGN8�`]M\z�d f G�[>GNM>UE45`XM�M f < W UEML` f 6+`L` f G C <h8�`][><h4�2iM�8E<h8IH C <h8EM>GN[�?96+`]25?9G9zS«�8E<�` f G\[ C 69M>G�`]<
C <h8EMX25DEGN[ W <hUE45D§}�G�` f 6�`�� l o � f <h4iD�r%}EU'`b8E<9`�� l ³ � zS��G$DE<*8E<�`�M f < W ` f 6�`�Gt´I�E4i2 C 25`X45k©2i8¨` f G
�E[>GNM>GN8�`��Z69��GN[���c�<h[e<hU'[�u�<�DEG\4iMe258 V G C `]25<h8�� W G W G\[XG 8E<�`�69}E45Gx`]<�Gt´I�E4i2 C 25`X45k C <hu��'U'`]G ý ��¡ � Ê W G
DEGBc�GN[ ` f 2iMT`X<�c�UE[>` f GN[ M�`]UED'k � z m < W GB?hGN[\r¥2i8 V G C `]25<h8R�Ez�� W GbM f < W 8|UEuyGN[X2 C 694�[XG\MXUE4a`]MTc�<h[ W f 2 Cgf
� l o � f <h45DEMNrI}EU'`x` f G C <h8�`][><h4%25MT8E<h8�H C <98EMXG\[>?�6�`]2a?hG�r W f 2 Cgf M f <hU'4iD¢8EG C G\MXM]6�[X2i4ak�25u��'45k�` f 6�`b� l ³ �
DE<�GNM�8E<9` f <h4iD*2i8;` f <hMXG C 69MXG\MNz



l <98EDE25`X2i<h8�� l ³ � r ý ��¡ � 25MT8E<h8�H_2i8 C [XGN69MX258Ej W 2a` f ¡QrI2iMx2i8EDEG\GND¢?9GN[X2a�ZGND¢c�<9[TuyGNuy<h[>k�4iG\MXM��Z6 C ��G\`
DE[X<9�E�E2i8'j W f G\[XG�` f G�M><hUE[ C G f 69M�6©8EGNjh452ijh25}E4iG�2iuy�Z6 C `S<h8¦` f Gy8EG\` W <h[>�¦M�`g6�`XG9z3Y¥<9[SGt´'69u��'4iG9r
C <h8'MX2iD'GN[¢6¦MX2iuy�E45G3uy<ID'GN4��ÀG9z{jEz¬ÁïohoNÃ � W f GN[XG¨�E6 C �9GB`]M*69[>G�DE[X<9�E��G\D W 25` f �'´IGNDø�E[><h}Z69}'2i4i2a`_k� z
d f GN8�r�2a`�2iM®[XGN69DE2i4ak�M f < W 8 ` f 6�` ý ��¡ � È ý� � r�698ED�` f G C <h8'DE25`X2i<h8ú� l ³ � 25M®?9GN[X2a�ZGND%z ��?9GN8
u�<9[XGLjhG\8EGN[X694i4akhr�c�<h[ �Z6 C ��G\`�4i<hM>MXG\M�` f 6�`�69[>G�jh<
?hG\[X8EG\D
}�k;MX<9u�G f 2iDEDEG\83D'2iM C [XGB`]GBH�`]25u�Gb1369[X��<@?
Cgf 69258 W 25` f `][]6�8EMX2a`]2i<98EMn6�`T` f G��Z6 C �9G\` `X[]698'MXuy2iMXM>2i<h8�`]2iuyGNM\r-� l ³ � W <hUE4iD f <h4iD�z m < W GB?hG\[Nr¥25c W G
u�<�DEG\4�D'k�8Z69uy2 C M <9cE` f G��E[X<h}E69}E2i4525`_kP`]<�D'[X<h��6P�Z6 C ��G\` W 2a` f 6 f 25DEDEG\8 C <h8�`X2i8|UE<hUEM�H0`X2iuyGT1369[X��<@?
Cgf 69258�` f 698¢25`xu�6
k$}�G�M f < W 8;` f G\[XG�Gt´I2iM>` C 69M>GNMnM>U Cgf ` f 6+` ý ��¡ � 25MT8E<9`x8E<h8�H_2i8 C [XGN69MX258Ej W 2a` f ¡Qz�PGB?hGN[�` f G\4iG\MXMNr�25`n[XGNu�69258EMn`]<$}�GSM>GNG\8 f < W ` f G C <h8'DE25`X2i<h8§� l ³ � 2iMn?hG\[X2a�ZGND©2i8;` f GS^_8�`XGN[X8'G\`#z�Q¶��o&F#À¿K¼'&'¹@¿�»�¸��1(3%�»�¼�!+#À¿K¸�� &Z¸�¼ *#¿�%�½�#�&'¹@¿�»�¸
^_8�` f 2iM®MXG C `]25<h8 W G¢�Z[XM�`�c�<h[>u�UE476+`]G�6
jhGN8'GN[]6�4xuy<ID'GN4�` f 6�`�6 CNC <huyu�<�DZ6�`XG�698�k§c�UE8 C `]2i<98 �

698ED�698�k$M>`]6�`]25M>`]2 C M�<9c�` f G�4i<hM>M�H0G\?hG\8�`n2i8�`XGN[�H_69[X[>25?�694'`X2iuyGNM\z�YZ<h[�`][X6 C `]69}E2i4525`_k9r W G�` f GN8¢M�`]UED'k�` W <
MX��G C 27694 C 69MXG\MNv�` f G�MX�|UZ6�[XGBH0[X<�<9`�c�<h[Xu�UE476 W 25` f 8E<�`xM>u�<�<9` f GND �6 � 6�8ED�` f GN8�4i2i8'G#69[>2is#6+`]2i<98�<9c�<hU'[
<h[X25jh2i8E694i4ak�8E<98IH_452i8EGN69[xuy<�DEGN4 W 25` f MXuy<�<9` f G\D �6 � ze^_8¢` f G�c�<9[XuyGN[ C 69M>G9r W G�jh25?9GL6��'[X< C GND'UE[XG�`X<
C <huy�EU'`XGx` f GT` f [X<hUEj f �EU'`�8|UEuyGN[>2 C 694i4akhr W f 2i45GT258�` f GT476�`>`]GN[\r W G <h}'`]692i8�6 C 45<hMXG\DIH0c�<9[Xu MX<h45U'`]25<h8�Ê
}�<�` f c�<h[�6 f 2iD'DEGN8
1
69[>�9<
? Cgf 69258*` f 6�` W GS258�`][X<�DEU C GbM f <h[�`]4akhz�Q¶KµZ¶��R!�¸'!�º"&F#p%�»-¼'!$#
�¦GbMXUE�'��<hM>G�6�M>4i2iD'2i8Ej�H W 2i8ED'< W G\M>`]25u�6+`]<h[n<�c�` f Gb4i<hM>M�H_GB?hG\8|`P2i8�`XGN[>?�694��À�E[><h��<9MXGND©2i8¦Á{òIrÂó�Ã �

�6 � È Ç� È /�ý É È 6 �,0 È ü�ýB÷ ��o
p �

W f GN[>G�w É ýt÷ É�� ÷#ð#ð#ð\÷ É Ç ~ 69[>G®��<hMX2a`]2a?hGBH�?�694iUEG\D W GN25j f `]MPMXU Cgf ` f 6�` Æ ÇÈ /�ý É È È ohz���25?hG\83¡���Å � 25M
�E2iG C GtH W 2iM>G C <h8'M>`g6�8|`Nr?6 � Èøõ � � � z�d f UEM
õ �
ü�ý Èö�.;
� Ç� È /�ý É È � �,0 È ü�ý õ �,0 È ü�ý>�Bð ��oho �

��G�<9}EMXG\[>?hG�` f 6�`�` f G�u�<�DEGN4 C <h[>[XG\MX��<h8EDEM�`]<*6¢8'<h8IH_452i8EGN69[L6�U'`]<h[>GNjh[>GNM>MX25?9G$�E[X< C G\MXM W 25` f M>`g6@H
`]25<h8Z69[�k�[X698EDE<hu C <�G\° C 25GN8�`]MP��2i8�jhG\8EGN[X694�r9c�<9[�8E<h8IH02i8EDEG\��G\8EDEG\8|`�w,� � ~ r���o9o � 2iM�6�M>��G C 276�4 C 69M>G <9c
M>`X< Cgf 6�M>`]2 C [XG C UE[>MX25?9G�M>GN�|UEG\8 C G�Ê�[XG\MX��zar-c�<h[�2i8ED'GN��GN8EDEG\8�`yw,� � ~ r���o9o � DEG\�E8EGNM®6���H0DE2iuyGN8'MX2i<98Z694
1
69[>�9<
? Cgf 69258�Á¤�9Ã � zQ��G�8E<�`]G�` f 6+`�8'<h8IH_452i8EGN69[X2a`_k�<9c¥�"; [>GN8ED'GN[XMQ` f GT698E6945k|`]2 C 6949698Z694ak�MX2iM-D'25° C UE4a`#z
�¦G�M>G\`XUE��6 f 25DEDEGN8¨1
69[X��<
? Cgf 6�2i8¨69M�c�<h4i45< W MNz�O-G\`�w! � ~.-�)/10 - }�G�698
2i[X[>GNDEU C 2i}'4iGS��<hM>25`X25?hG

[XG C UE[>[XGN8�`bDE25M C [XG\`XGBH�`]2iuyG�1369[X��<@? Cgf 69258 W 25` f 6��E8E25`XG�M>`]6�`]G�M>�Z6 C G#" È w|o ÷ ³ ÷#ð#ð#ðB÷%$ ~ r W f GN[>G$ È � " � z®O-GB` � È w �'&)( ~ & ³ (+*-, }�G�` f G®`][]6�8EMX2a`]2i<98�u�6+`][X2 ´�r�698ED/. È Á 0 ýB÷ 0 � ÷#ðNð#ðN÷ 0 � Ã � }�G�` f GM>`]6�`]25<h8Z69[�k�DE25M>`X[X2i}'U'`]25<h8�z V U'�E��<9MXGb` f 6�`����� � £ � �  �
ü�ý�0�1+÷ � �,0�1+÷+2 È o ÷ ³ ÷#ð#ð#ðÂ� È3�e�z� � £ � �  �9�Bð ��o@³ �
�P<9`XG©` f 6�`Nrn2i8 cÀ6 C `Nr�w,� � ~ 2iMy6�1
6�[X�9<
?�[XG\8EG W 694��'[X< C GNM>MNzø��G©2i8�`X[X<�DEU C G369DED'25`]25<h8Z694 8'<9`g6+H
`]25<h854 & � � � v È �e�z� � £ � �  � È 6 � r87 & �:9 � v È ÆnÁ��<;� �  � È 6KÃKr�c�<h[�6945486>=?"yr8@P�A9 � È
ÁB7 ý �:9 �B÷ 7 � �:9 �B÷#ð#ðNð\÷ 7 � �A9 � Ã � rI698ED�CP�A9 � È D'2769j¥�D@P�A9 �X� z�^_8¢<h[>DEGN[�`]<®G#69M�k�8'<9`g6�`X2i<h8 W GPUEMXGE7 & r�@�rC�c�<h[F7 & ��o � rG@P��o � r¥698ED�C���o � rE[>GNM>��G C `]2a?hG\45khz



�Q¶���¶IH`=�!I¾�¿�&F#n¾ &Ý*t!�·KJ�¹ ÷ !N*ML%½�&Eº"!ONXº+»%»¥¹ e0»¥º.%�½�#�&/P�¿�¹ ÷RQTS µ
^_8©` f 2iM M>G C `X2i<h8%r W GSM>`XUED'k*6$MX��G C 27694 C 69MXGS<9cn��oho � rEjh2a?hG\8
69Mnc�<94i4i< W M

õ �
ü�ý ÈVUXW õ � � �I÷ ��o
þ �
W f G\[XG/U � p'zú�¦G
[>G C <@?9GN[;6§4i258EG#69[$[>G C U'[X[XG\8 C G W 25` f M>`]6�`]25<h8Z69[�k []698'DE<hu C <�G\° C 25GN8�`]M�}�k
`]69�|2i8Ej�` f GS45<hj�69[>25` f u 258§��o
þ � `]<y<h}'`g6�2i8Yõ �
ü�ý È o

³ Yõ � Â o
³ Y� � Â YU �I÷

W f G\[XG Yõ � v È 458Tõ � r Y� � vÜÈ)458 � � rEc�<9[�698�k;ôZ=\[LrI698ED YU­vÜÈ)4i8]U�z
d f GN8�r�UE8ED'GN[�` f G;M>`g6�}E2i4525`_k C <h8'DE25`X2i<h8EM;Á�
'r��9ÃKr�` f G\[XG;GB´I25M>`]M$6¨UE8'2i�|UEG¢�Z8E2a`]G¢M�`g6�`X2i<h8E69[>k Yõ º�M>U Cgf ` f 6�` � Yõ � � Yõ º� �_^ p'r¥6�M ô ^ ` ra�ZH�6'z{MNzaz�YZ[X<hu ` f 25MNrZ25`Tc�<h4i45< W M

õ º� ÈVU � -b1S/�ý � �cDd�,0�1 ð ��o·� �
l <hu��'U'`]258Ej�` f G�` f [X<hU'j f �EU'`�}�k¦�KÄ � W 25` f ��o·� � r W GS<h}'`]692i8

ÆnÁ ¡ º ��Å � Ã�ÈeU � ÆTÁ -b1S/ � � �cDd0�1 Ã ð ��o@q �

�P<9`XG¦` f 6�`3` f G�u�6+´I2iu�UEu d lnª H0c�[>2iGN8'DE45k ` f [X<hU'j f �EU'`
MX<h4a?hG\M©ÆTÁ ¡���Å � Ã§È �.;@��2 0Zý ÆTÁÇ¡e��Å � Ã � rW f 2 Cgf c�<h[�` f G*MX�|UZ69[>GBH_[><I<�`yc�<9[Xu�UE4i6
k�2iGN45DEM�ÆnÁÇ¡���Å � ÃyÈ f c
 z d f UEMNrn` f G*[]6�`XG C <h8�`][X<94S��o
þ � 25M
C <h8EMXG\[>?�6�`X25?hGS25cQÆTÁhg -1S/ � � �cDd0�1 ÃQ£ ÆTÁ�� � Ã � z�P< W�W G�UEMXG ` f G f 2iD'DEGN8y1
6�[X�9<
? Cgf 692i8�z�OQGB`ji & �:k � È ÆTÁ g 4 1S/ � � �cDd0�1 �  0 4 Èe6ÀÃ�r�698EDml¢�:k � È
Áhi ý �Ak �t÷#ð#ð#ð\÷ i � �:k � Ã � rnk �øp'z�d f G\8�r¥25`�u�6#k¢}�Gb?9GN[>25�ZG\Dl¢�Ak � ÈVCP��³ 0 4 � � l¢�:k � o �t÷ k � p ð ��o
Ä �
Ye2i8Z6�4i45k9r W GS<h}'`g6�2i8

ÆnÁ ¡ º ��Å � Ã�ÈeU � 2o. � l¢� ` �tð
d f G$[>G C U'[XMX25<h8 ��o#Ä � 69454i< W ML6¢8|UEuyGN[>2 C 694eM><h45?�2i8'j¢<9c�` f G�` f [><hUEj f �'U'`#zb^_8�` f G�MXGN�|UEG\4�r W G�jh25?9G
6983694a`]GN[>8Z6�`X25?hGb6��E�E[X<h6 Cgf z�O-G\` Y6 � È)458 6 � rE` f GN8;ÆnÁ�6qp� Ã�È ÆnÁ<¼-pMr; � Ã�È Æ -1S/ � p d1
s ÆnÁ Y6 1� Ã�z�d f UEMNr
ÆnÁ ¡ º ��Å � Ã�Èn2EÆnÁ<6 � Ã¥È�2EÆTÁ<¼ r; � Ã�ÈA2 -� 1r/ � ÆTÁ Y6 1� Ã2ut ð ��o@ò �

��G$8EG\GND¦`X< C <huy�EU'`XG$` f G$u�<9u�G\8|`XM�<9c Y6 � z�d <*` f 6�`SG\8ED�rQDEG\�E8EG#v & �A9 � È�ÆnÁ�¼-;wr; � �  � Èx6KÃKz
d f G\8�r W GS2iD'GN8�`]2ac�k�` f Gbc�<94i4i< W 258Ej�c�UE8 C `]25<h8Z694Kvv & �A9 � È �(%*M, 0 (0 & �w(y& U ; ÆTÁ�¼ ;zr{ ±}| � �  �
ü�ý È~6KÃ�v ( � 9 ³ �t÷ 6�=Z" ð ��o)
 �



�¦G�<huy25`�D'GN[X2a?�6�`]25<h8�<9c���o)
 � DEUEG `]<�` f G MX�Z6 C G�4i2iuy25`]6�`]25<h8EM\z�^0`�2iM�258�jhGN8EG\[]694ZD'25° C UE4a`�`]<bM><h45?9G
6®c�UE8 C `]25<h8Z694�2i8;6 C 4i<hM>GNDIH�c�<h[Xu©rI}'U'`�6�`n45G#69M�`�6�8|UEuyGN[X2 C 694�MX<h45U'`]25<h8 C 698*}�G�[XG\`X[X25G\?hG\D�z�^_8EM>`XG#69D%r
c�[X<hu ��o)
 � r W G®DEGN[>25?9GS` f G��
H0` f*C <h8ED'25`]25<h8Z694%u�<huyGN8�`�� & �A� � v È ÆTÁ Y6!p� �  � ÈV6ÀÃ%È  y���K� � ; �  ; � � ; / � 6�8ED` f G\8�ÆnÁ Y6Kp� Ã�È Æ &�*-, � & �:� � 0 & zyde69�|258Ej©` f G��@H�` f DEGN[>25?�6�`X25?hG�<�cb��o·
 � r 6�`�9 È p'r W Gy<h}'`]692i8�` f G
c�<h4i45< W 2i8Ej®M>k�M>`XGNu <9c�4i2i8'G#69[nG\�|UZ6�`]25<h8EM\v� o � �'&�& o³ p_� � & �:� � � �(+*-, ³ (-�/�& 0 (0 & �w(y& o³ p � ( �A� � È~� & �A� �B÷ 6�=/" ÷ ��o
ó �

W f GN[>G�� & �:� � ÈnÆ (+*-,����� � �w(�& � &)( �A� � 698ED� &B( �:� � È p 0Zý� 1S/ � o³ 1 � �2 ��� p 0�1� È / � � � � 2� � ��4i8]U � È ÆTÁ5�À458o� � � p 0�1}0 È �  � È~6ÀÃ���� ( � 2E�tð
d f UEM\rn25`�[XGNu�69258EM�`]<�MX<945?hG;` f G*M>k�M>`XGNu ��o
ó � r�[XG C UE[>MX25?9GN4akhrxc�<9[���� p'rx698ED ` f G\8�UEM>G;` f 25M

MX<h45U'`]25<h8�2i8 ��o@ò � z V 2iuy2i476�[X45k9r W G�<h}I`g69258¦6*c�<h[Xu�UE476�`X2i<h8�c�<9[ C 694 C UE476+`]2i8'j¢` f Gyu�<9u�G\8|`XMb<9cn` f G
[]6�`XGT258�[XG\MX��G C `�`]<�` f G ª 6�4iu �E[X<9}Z69}E254i25`_k9r@}EU'` W Gn<huy25` ` f 6+` f G\[XGnDEU'GT`]<�` f GnM>�Z6 C GT4i2iuy25`]6�`]25<h8EM\z�Q¶�ò�¶�Hg=�!�¾�¿�&F#n¾ &F*}!�·
·!J ¹ ÷ !N#À¿K¸'! &Eº+¿A�D!�¼ *�('*\¹)!+% P�¿�¹ ÷RQ3� µ
�¦G�8'< W C <huyG®}Z6 C �*`X<�` f G�jhG\8EGN[X694 C 69M>G W f G\[XG�� ��o�698ED¨698�k*c�UE8 C `]25<h8�� z��¦G�452i8EGN69[X25sNG

` f Gb8E<98IH_452i8EGN69[TM�kIM�`]G\uÿ��oho � 69[><hUE8ED¢ÆnÁ<6 � ÃKrZ698'D©` f GN8©<h}'`]692i8
õ �
ü�ý ÈAÅ Ç� È /�ý É È � �.0ZýKü�ý õ �,0 È ü�ý Â Ã ÷ ��³9p �

W f GN[>G�c�<9[x}E[>G\?�25`_kæÅ�v Èö�o�; �z2 0Zý ÆTÁ ¡e��Å � Ã � r�698ED�Ã�vÜÈö�.;@��2 0Zý Æ Á ¡���Å � Ã � � ���; �z2 0Zý ÆnÁ ¡���Å � Ã � 2 0Zý ÆTÁÇ¡e��Å � ÃKz��<9`]Gx` f 6�` W G 45< W GN[>GND�` f G C <huy�E45GB´I25`_kS<9cZ` f G M>k�M>`XGNu �Kq � `X<b6�4i258EG#6�[�69U'`X<h[XG\jh[XG\MXM>25?hG �'[X< C GNM>M
W 25` f M>`g6+`]2i<98Z69[>k�[]698'DE<hu C <IGB° C 2iG\8�`]MNz�R�k�4i25u�2a`]GND®de6#k�4i<9[�GB´I�Z698EM>2i<h8%r|` f GN[>G�GB´I2iM�`]M�p�û>� � û o
MXU Cgf ` f 6+`
�.;@� �6 ��� È �.;@�7Æ Á<6 � Ã � Â � �6 � � ÆTÁ<6 � Ã � � �; �7ÆnÁ�6 � Ã � Â o

³ � �6 � � ÆTÁ�6 � Ã � � � � �; ��ÆTÁ<6 � Ã+Â�� � � �6 � � ÆTÁ�6 � Ã �X�tð ��³Io �
d f 2iMyM f < W M¢6¦[]6+` f G\[�258|`XUE25`X25?9G©<9}EMXG\[>?�6�`]25<h8�` f 6�`yc�<h[ C <h8 C 6#?hG��";#r���� �; £ p'rx` f G3[]6�`XG ª 694iu
GB´I��G C `]6�`]25<h8©<9ce` f Gb4i2i8'G#69[>2isNG\D*M>k�M>`XGNu 2iM�698©UE�E��GN[�H_}�<hUE8ED©`]<$` f 6�`�<9c ` f G®<h[>2ijh258Z694�8E<h8IH04i2i8'G#69[
M>k�M>`XGNu ��oho � �À[>GNM>��z�6y45< W GN[�H_}�<hUE8ED;c�<h[ C <h8�?hGt´¨�";#r�� � �; �)p � z��< W rT�K³9p � C 698�}�G C 6�M>`b2i8�`X<36¢c�<h[>u <9cj�eH_D'2iuyGN8EM>2i<h8Z6�4e4i258EG#6�[L[XG C UE[>[XGN8 C G W 25` f M�`g6�`X2i<h8Z6�[>k
[]698'DE<hu C <IGB° C 2iG\8|`XMNr%698ED3` f GN8%r�U'8EDEGN[PM>`]69}E2i4525`_k C <h8ED'25`]25<h8EM\rZ25`�c�<h4i45< W M�` f 6�` � õ � � õ º� �w^ p'r
69M ô ^ ` r W 2a` f �ZH�6'z{MNzar W f GN[>G� º�¡ £¢¥¤�¦z§\¨ª© ÇÈ /�ýO« È�¬ �.0 È §\¨ � © ÇÈ /�ý © Ç1S/�ý­« È « 1 ¬ �.0 È 0�1 ¬ �,0 È §§�¨!®o© ÇÈ /�ý © Ç1S/�ý © Ç4�/�ý­« È « 1 « 4 ¬ �,0 È 0�1}0 4 ¬ �,0 È 0�1 ¬ �.0 È §°¯%¯%¯:±]² ��³h³ �

d f GN8�r¥}�k;�E45UEjhjh258Ej�` f Gb4i6�`X`XGN[ 2i8�`X<©�KÄ � W GS<9}'`g69258
ÆTÁ ¡?º|��Å � Ã ÈnÃ�³�oªÂ 2>Å ÆnÇÈ /�ý$É È�´ � � � Â 2>Å � Æ�ÇÈ /�ý Æ�Ç1S/�ý+É È É 1 k ® � 2�÷ � � ÂÂo2>Å ® Æ ÇÈ /�ý Æ Ç1S/�ý Æ Ç4�/�ý É È É 1 É 4 k�µ��Ak ÷+2�÷ � � Â·¶¸¶¸¶D¹ ÷ ��³9þ �



W f G\[XG¦}|køD'G\�Z8E2a`]25<h8 ´ � � � È ÆTÁ�� � � 0 È Ã�rºk ® ��ô ÷ k � È ÆTÁ�� � � 0 4 � 0 4�0|� ÃKr � ÷ ô ÷ k =¼»�r$698ED
698E694i<hj9<hUEMX4ak W GSDEG\�Z8'G�k À � ð#ð#ðÂ� c�<h[ � � þ'z
��G*<h}EM>GN[�?hG*` f 6�`�` f G;` f [X<hUEj f �EU'`3�K³9þ � DE<�GNM$8E<9`y6�DEu�2a`�6¨MX25u��'4iG�c�<9[Xuÿ258 `]GN[>u�M�<�cP` f G

69UI`]< C <
?�69[X2i698 C GS<9c�` f G�45<hMXM�H_G\?9GN8�`�258|`XGN[�H�69[>[X25?�694�`]2iuyGNM\r�M><h4iG\45k9r�}'U'`L2a`�DEG\��G\8EDEML<98
` f G f 2ij f GN[�H
<h[>DEGN[x69U'`X< C <h[X[>GN4i6�`]25<h8�`]G\[XuyMNz�^0`�2iM W <h[>` f uyGN8�`]25<h8E258EjL` f 6+`x` f G ` f [><hUEj f �'U'`TD'<IG\Mx8E<�`xD'GN��GN8ED
<h83` f GS?96�[X276�8 C GS<9c�` f G�45<hMXM�H_G\?9GN8�`�258|`XGN[�H�69[>[X25?�694�`X2iuyGNM\r W f 2 Cgf 25MP8E<�`P` f G C 69MXG W 2a` f d lnª Á{³+ÃKz
^0`�u�6#k©}�GSM f < W 8�` f 6�`P` f G®UE8EDEG\[X45k�258Ej�[>G#69M><h8�2iM�` f 6�`�258
<hU'[Puy<ID'GN4 W G�MXUE�E��<hM>G�` f G®[]6�`XG®25M
��GN�'` C <h8EM�`g698�`L258IH_}�G\` W GNG\83` W < C <98EMXG C U'`X25?hG�4i<hM>M�H_GB?hG\8|`XMNr W f 2i45GSd lnª 258 C [>G#69M>GNMP` f GS[]6�`XG9r�698ED
` f 2iM�2iM W f GN[XGb` f Gb?�69[>27698 C GL`]G\[Xu C <huyGNM <hU'`Nz�P< WøW G C <huyGP}Z6 C �y`X<�` f G f 2iD'DEGN8©1
6�[X�9<
? Cgf 69258;698ED¢U'MXG�` f G�8E<�`g6�`X2i<h8�2i8�`][><IDEU C GND¢6�`T` f G
}�GNjh258E8E258Ej$<9c V G C `X2i<h8��Ez�^0` C 6983}�GbG#69M>2i4ak�M f < W 83` f 6�`´ � � � ÈøÆTÁ�� � � È Ã�È¾½ Æ &�*M, ÆTÁ�� �� �  � Èe6KÃ�0 &_÷ � È p. � C � È @ ÷ � � p ÷ ��³,� �
698'D>k ® � � ÷+2E� È ÆTÁ � � � 1 � 1]ü È Ã®È¿. � C � 1 C � È @ W 2a` f 698Z6945<hjh<hUEM$DEGB�Z8E2a`]2i<98EM�<�cÀk À �y¶¸¶¸¶ � rxc�<h[
� � þ'z�O-G\` � ÈVCôÆAÇÈ /�ý É È � È z�d f G\8�rZ25`�u�6#k¢}�G�?hGN[>25�ZG\D
ÆnÁ ¡ º ��Å � Ã�È Ã}2n. � �ÂÁ � Å � � 0Zý @ ð ��³hq �
^_8©` f G®[>GNu�692i8'DEGN[ <9c ` f 2iM�MXG C `]25<h8 W GS<h}'`]692i8©6 C 4i<9MXGND�H0c�<h[>u MX<94iU'`X2i<h8¢`X<y` f G�` f [><hUEj f �'U'`�258

�K³hq � r c�<h[b` W <�H0M>`]6�`]G*1369[X��<@?¦uy<IDEU'476�`XGND§G\?hG\8�`]MNz
d�<
` f 6�`®GN8ED%r�4iGB` � }�G�DEGB�Z8EGND M>U Cgf ` f 6�`
�%ý � È � 698'D � � ý È � r�c�<9[ �-÷}� = Á{p ÷ oNÃ�z¨d f GN8�r�c�[X<hu ��³9q � W G;<h}'`]692i8�` f G�` f [X<hUEj f �EU'`$25M�6
M><h4iU'`X2i<h8;`X<Ev
ÆTÁ ¡ º ��Å � Ã � Å9ÆnÁÇ¡ º ��Å � Ã0� þ|ý_ý Â þ �Ã� � ý
 � � Å � ÆnÁÇ¡ º ��Å � Ã_� þ�ý � þ � ý � þ|ý_ýWþ �Ã� �ÅÄ � �� �";+�z2 0Zý ÆTÁ ¡ º ��Å � Ã � � 2 Ä ÅI�";@�z2 0Zý ÆTÁ ¡ º ��Å � Ã � È p ÷ ��³9Ä �

W f G\[XG�r¥c�<9[ }E[XGB?I2a`_khr Ä v ÈÆ7 ý � þ � ý 0 � � þ �Ã� 0 ý>� Â£7 � � þ|ý � 0 ý � þ|ý_ý 0 � � zd f U'MNr W GL2iDEG\8�`]25�EGND�` f GL2iuy�E452 C 2a`�c�UE8 C `]2i<98¨��³�Ä � W f <9MXG�[X<�<9`x2iM�` f G�` f [X<9UEj f �EUI`TÆTÁÇ¡1º|��Å � Ã�c�<h[
6yjh25?9GN8���z ^_83` f GSMXG\��U'GN4�r W G®MXUE�'��<hM>G�` f G�MX�|UZ6�[XGBH0[X<�<9`�c�<h[Xu�U'476'r��";@��6 � È f Ç�È 6�r�c�<h[ W f 2 Cgf 6
C 4i<hM>GNDIH�c�<h[Xu MX<h45U'`]25<h8¢25MnG#69M>2i4ak�[>G\`X[X2iGB?hG\D�z�^_8EDEGNG\D�rEc�[X<9u ��³�Ä � ` f GL` f [><hUEj f �EU'`�2iMT6�[X<�<9` <9cQ` f G
�|UZ69D'[]6�`X2 C GN�|UZ6�`X2i<h8%vÉ W ÆnÁÇ¡ º ��Å � Ã�Ê � � fªË 
� Ç?Ì þ|ý_ý Â þ �Ã� Â ý
GÍ W ÆTÁ ¡ º ��Å � Ã � f c 
µ Ç c � þ|ý � þ � ý � þ�ý_ýWþ �Ã� Â Ä � ÈÉp ð ��³hò �
«P8ED�rZ�Z8Z694545k9rI` f GSM><h4iUI`]2i<98;2iM

ÆnÁ ¡ º ��Å � Ã�È U �8 � 2 ¼ ÷ ��³�
 �
W f G\[XG W GSDEGB�Z8EG
¼LÈ 
 cýAÎ ³ þ�ý_ý Â þ �Ã� Â ý
¡ÏTÐ � þ|ý_ý Â þ �Ã� Â ý
 � � Â��¥� þ|ý � þ � ý � þ|ý_ý�þ �Ã� Â Ä � ¹ � ð ��³9ó �

ñ�G C 69454�` f 6�`L` f G�u�6+´I25u�UEu d lnª H0c�[X25GN8ED'45k©` f [><hUEj f �'U'`b2iMLG\�|UZ694e`X<�Æ Á ¡���Å � Ã�È f cÇ c 
 zS^_8�` f 25M[>GNMX��G C `#r'¼�2iM�6�}E2i69MPcÀ6 C `]<h[\z�^_DEG#6�4i45k9r W f GN8 ¼�È¬o�` f G\[XG�25M�8E<;}E2i69MNr�<9` f GN[ W 25MXG�r�c�<h[]¼ � o�` f G
}E2i69M�2iM 8E<98IH C <h8EMXG\[>?�6�`X25?hG�r¥698ED*c�<h[ ¼®û o�` f Gb}E2i69M�2iM C <98EMXG\[>?�6�`]2a?hG�z



�Q¶��Q¶#Ñ
½�%k!|º+¿K¾ &F# j !+*#½�#�¹)*
�¦G�[X698�[X698EDE<9u Gt´I��G\[X2iuyGN8�`XM�<
?hG\[�o
php9php©MX69uy�E4iG\M®<9cT` f G�4i<hM>M�H_GB?hG\8|`�2i8�`]G\[�H_69[X[>25?�694�`]25u�G\MNr

698ED�G\M>`]25u�6+`]GT` f G�[]6�`XG ª 6945u�Gt´'��G C `g6�`X2i<h8�ÆTÁ õ � ÃKr|698ED�` f G ` f [><hUEj f �EU'`�ÆTÁ ¡���Å � ÃKr�69M�` f G�6#?9GN[]6�jhG<
?hGN[Pq�MXU Cgf [XU'8EMNr W 25` f 69MXM>< C 276�`XGND3p'zÜóhq@H C <h8'�ZDEG\8 C Gb258|`XGN[�?96�4iMNz
^_8yYe25jEz'o9r W G C <h8'c�[X<98|`�<9UE[�698Z694ak|`]2 C 694'[>GNM>UE45`XM�c�<h[e` W <�H_M�`g6�`XG�1369[X��<@?�u�<�DEUE4i6�`]G\D�4i<hM>M�H0G\?hG\8�`]M

� W 2a` f �Z69[X69u�GB`]G\[XM � 698ED �h� `X<y` f GbMX2iu�UE476�`X2i<h8�[XGNM>UE45`XMNz�^_83Ye2ijEz%o��ÀO-G\c�` � W G®M f < W ` f G®[>GNM>UE45`XM
c�<h[�` f G�M>�|UZ69[XGtH_[><I<9`�c�<h[>u�UE4i6 W 25` f � È ohr�698ED$2i8�Ye2ij'z'o��Kñ�2ij f ` � ` f G�[XG\MXUE4a`]M�c�<h[�` f GP452i8EGN69[X25sNGND
M>k�M>`XGNu W 25` f � È�
3�Àd�Y�ñ l W G\2ij f `]M � zT�¦GSUEMXG®6yM>2iuy�E4iG�` W <�H_M�`g6�`XG�1369[X��<@?©uy<ID'UE476�`XGND*4i<9MXM�H
G\?9GN8�`]M\r�M>U Cgf ` f 6�`�` f Gb[>GNMX25DEGN8 C Gb`]2iuyG�2i8;` f GbM>`g6+`]G$o®25Mn�'´IGND©`]<�7 ý ÈÉp ð ³Ir¥698'DI7 � 2iM MXGB`�M>U Cgf` f 6+`�ÆTÁ � � Ã�È o�MXG C z���25?9GN8�` f G\MXG�?�694iUEG\MNr W GPu�6#k�2i8�`XGN[X�'[XG\`�` f G�M>`g6+`]Gbo�6�M�6 C <h8EjhG\M>`]25<h8$M>`]6�`]G�r
698ED�` f G M>`]6�`]G�³L69M�6L8E<h8IH C <h8Ej9GNM>`X2i<h8�M�`g6�`XG9z�d f G [XGNM>UE45`XM�2i8$Ye25jEz�o�69[XGnM f < W 8�8'<h[Xu�694i25sNG\D W 25` f
���N²�Z� Êe` f UEMNr ` f Gy?96�4iUEG\MSM>u�6�4i4iG\[L` f 6�8 o C <h[X[>GNM>��<h8'D¦`]< C <h8'MXGN[�?�6�`]2a?hG$` f [><hUEj f �'U'`*��[XGNM>��z¢` f G
?�694iUEG\M�476�[XjhG\[�` f 698*on`]<�8E<h8�H C <98EMXG\[>?�6�`]2a?hGn` f [X<hU'j f �EU'` � ze�¦G 8E<9`XGn` f 6+`�2i8�6�4i4I` f G C 6�MXGNM�258EDEGNG\D
25` f <h4iD'MxÆTÁÇõ � ÃQ£)���N²�¥� r W f 2 Cgf ?hG\[X2a�ZGNM ª [X<9��<hM>25`X2i<h8�o9z m < W GB?hG\[NrZc�<h[TM>u�6�4i4 � W G�<h}EM>GN[�?hG�` f 6+`
` f Gy` f [><hUEj f �EU'`�25M�8E<h8�H C <98EMXG\[>?�6�`]2a?hG�z§d f UEM\r�` f G\[XG¢Gt´'25M>`�M�`g6�`X2iM�`]2 C M�<9c ` f G¢45<hMXM�H_G\?9GN8�`$2i8�`XGN[�H
69[X[>25?�694'`X2iuyGNM�MXU Cgf ` f 6+`�` f G�` f [><hUEj f �'U'`T25Mx8'<h8IH C <h8EM>GN[>?�6�`X25?9G9z��¦GPGt´'��G C `T` f 6�`�2i8$` f <9MXG C 69MXG\M
<hUE[ C <h8'DE25`X2i<h8É� l ³ � 2i8 d f GN<9[XGNu o�8EG C G\MXM]6�[X2i4ak DE<IG\M�8E<�` f <94iD�zø^0`¢[>GNu�692i8'M$`X<¦?9GN[X2ac�k ` f 25M
GB´I�E452 C 2a`]4akhz�YZ<h[n` f GbMX�|UZ69[>GBH_[><I<�`�c�<9[Xu�UE4i6 W 25` f � È o��ÀYe2ij'z�ohrZO-G\c�` � ` f G\[XGS2iM�6$��G\[>c�G C `�u�6�` Cgf
}�GB` W G\GN8�` f Gy698Z694ak|`]2 C 694�698'D¦M>2iu�UE4i6�`]25<h8�[>GNMXU'45`]M\z¢YZ<h[L` f G�M>�|UZ69[XGtH_[><I<9`bc�<h[>u�UE4i6 W 25` f �öÈ 

�KYe25jEzQohr-ñ�2ij f ` � r�` f G$698Z6�45k|`]2 C 694 [XG\MXUE4a`]M�` f 6�` W G�DEGN[>25?9G�UE��<98�` f G�452i8EGN69[X25sNGND
M>k�M>`XGNu DEGB?�276�`XG
c�[X<hu ` f GSMX25u�UE476+`]2i<98EMTc�<h[ 4i69[XjhG\[ � `]< � [X6�`]25<Ezx^0`�25M�[>G#69D'2i45k�?hG\[X25�EGND
` f 6�`�` f Gb?�69[X2i698 C GS<�ce` f G
4i<hM>M�H0G\?hG\8�`b2i8�`]G\[�H�6�[X[X2a?�694-`]2iuyGNM�2iMLG\��UE694e`]< ýAÎ �ýAÒ À r W f 2 Cgf GB´I�E476�2i8EM�` f G�<h}'MXGN[�?hG\D�DEGB?I2i6�`]25<h8�z��¦G
<h}EM>GN[>?9G�` f 6�`®8E<h8IH C <h8EM>GN[�?96+`]25?9Gy` f [X<9UEj f �EUI` f 6��E��G\8EM®`X<
}�Gyc�<9[S��<hM>25`]2a?hGy69U'`X< C <h[X[>GN4i6�`]25<h8¨<9c
` f Gb45<hMXM�H_G\?9GN8�`�2i8�`]G\[�H_69[X[>25?�694�`X2iuyGNMb��8E<9`�M f < W 8 f GN[>GbDEUEG�`]<$` f GbM>�Z6 C Gb452iuy25`g6+`]2i<98EM � zÓ�¶m�*¿�*#¾�½�*t*#¿À»�¸ &Z¸�¼ø¾h»�¸ ¾D#K½�*#¿�»�¸
^0` W 6�M�<h}EM>GN[�?hGND ` f [X<hU'j f G\u��E25[X2 C 694�M�`]UEDE25GNMS` f 6�`®d�Y�ñ l 25M®<
?9GN[X4ak C <h8EM>GN[�?96+`]25?9G�c�<h[ f 2ij f

4i<hM>M�H0G\?hG\8�`�[]6+`]2i<9M���G9z{jEzar�M>GNG�Áïo@³+Ã � r f < W GB?hG\[Nr�8E<3GB´I�E476�8Z6�`]25<h8�2iMS�E[X<
?�2iD'GND�z©¯LUE[S<h}EM>GN[>?�6�`X2i<h8'M
u�6�DEG;2i8 ` f G*�E[>GNM>GN8�`¢�Z6���G\[yM>UEjhjhG\M>`�698�698EM W GN[y`]<�` f 25MNz ^0`y2iM�DEUEG*`]<§[]6�8EDE<huy8EGNM>M�<�c�` f G
4i<hM>M�H0G\?hG\8�`�[]6+`]2i<©GNM�`]25u�6�`X<h[¦��E� r�698ED¦8E<h8IH04i258EG#69[>25`_k¨258�?h<h4a?hGND�DEUEG�`X<
}�<9` f UE��DZ6�`]258Ej*` f G�[]6�`XG
6�`�` f G*4i<hM>M�G\?hG\8�`]M�698ED 8E<h8IH04i258EG#69[>25`_k§<9c�` f G;c�UE8 C `]25<h8 ��z��¦G*MXUE�'��<h[�`�` f 25M W 25` f 6¨M>2iuy�E4iG
GB´'69uy�E4iG�z V U'�E��<9MXGyRTGN[>8E<hUE454i2n� �9� �Z6 C �9GB`S4i<hM>M�u�<�DEGN4Kr%` f UEM��e�z� � � � � � õ � È�¡ � È ��o � �h� � rô©È w|o ÷ ³ ÷#ð#ð#ð ~ z�^_8$` f 2iM C 69M>GP2a` f <h45DEMeÆnÁÇ¡���Å � ÃeÈ o@±@ÆTÁïo@±+õ � ÃKz�d�69�9G�` f G c�UE8 C `]25<h8��;�'[X<h��<hMXG\D�258Á{ó+Ã�r���� ��� È o@±E�V8FÅ � ý ¿ � Â�: Ã � ® ¿ � Â�:wÔ � Ò ¿ � � � C �|M%Õ+MXG C r W f G\[XGL832iM�` f G®[><hUE8EDIH�`][>2i�*`]2iuyG9rF:;d lnª[XG\8|`X[]698'MXuy2iMXM>2i<h8;`X2iuyGN<hU'`NrE698'DuÅ ÷ Ã ÷ ÔL��<hM>25`]2a?hGtH0?�694iU'GND C <98EM>`]698�`]MNz�d f G\8�r W Gb<h}'`]692i8
ÆTÁÇ¡���Å � Ã�È o8ÝÅhÆnÁ��� ý ¿ �� Ã+Â : ÃXÆnÁ>�� ® ¿ �� Ã Â :wÔ]ÆTÁX�� Ò ¿ �� Ã £

o8ÝÅ�²� ý ¿ � Â : Ã�²� ® ¿ � Â :wÔ'²� Ò ¿ � ÷
W f GN[>G�` f G�258EGN�|UZ6�4i25`_k*c�<h454i< W MPc�[><hu <hUE[b69M>MXUEuy�'`]25<h8
` f 6�`$o@±e��'� 25M�698¨UE8|}E2i69MXG\D¦G\M>`]25u�6+`]<h[�<9c
o@±�²� r�698ED§` f G\8 }|k�F9G\8EMXG\8gfÂM�258EGN�|UZ6�4i25`_k�ÆTÁ��� ý ¿ �� Ã�� ²� ý ¿ � r ÆTÁ��� ® ¿ �� Ã�� ²� ® ¿ � r�698ED�Æ Á��� Ò ¿ �� Ã�� ²� Ò ¿ � z
d f G�4i69M>`P` W <;`]G\[XuyML2i83` f G�D'GN8E<huy2i8E6�`]<h[�<9c�` f G�c�UE8 C `]2i<98�� C <huyG�258�`]<¢�E4i6#k3c�<h[PMXu�694i4�o@±e��E� Ê
` f G�`XGN[>u�M*69[>G�?hG\[>k M�`]GNG\� 258ú` f 25M;[XG\jh2i<h8ø6�8ED ` f G\2i[ C <98|?9GB´I25`_kújhG#69[¢` f G¨` f [><hUEj f �EU'`*2i8�`X<
C <h8'MXGN[�?�6�`]2a?hG�D'2i[XG C `X2i<h8�z���GPDE2iDy?hGN[>25c�k$` f 2iM�` f [><hUEj f M>2iu�U'476�`X2i<h8�r W f 2 Cgf W G�DE<�8E<9`xM f < W f GN[>G
DEUEGL`X<$` f G�MX�E6 C Gb4i25u�2a`g6�`X2i<h8%z «P8*<h}�?I25<hUEMn�'´¢`]<�4iG\MXM>GN8*` f 25M G}	�G C `�25MT`]<$2i8 C [XGN69MXG�M>u�<�<9` f 8EGNM>M
<9c���E� r'}EU'`�` f 6+` W <hU'4iD©DE2iuy2i8E25M f [>GNM>��<h8'MX25?9GN8EG\MXMP<9ce` f G C <h8�`][><h4�z



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.1

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.1

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.3

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.3

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.5

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.5

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.7

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.7

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.9

p+q>1p+q<1

E[X
0
] 

E[x(t)]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1

2

3

4

N
or

m
al

iz
ed

 E
0[X

0], 
E

[x
(t

)]

p

q=0.9

p+q>1p+q<1

E[X
0
] 

E[x(t)]

Ö<×�ØOÙ'ÚÜÛÀÝOÞªßEÙ�à#ÛáÚ�×�â-ã_ä'ã!å'æ#çÜ×�à8Ù�äèã!é�×�êOå8ÚÜÛ-çÜÙ'ä�é�ç�ë:ê_Úìé}í'Û]ç�îwÙnã!Ú�Û
ï�Ú�ê�ê_éªë:êOÚÜà8Ù'äèãñð]×�é}í�ò£ó3Ý�ôAõ�Û
ëDé+ö+÷ã_å�æ�é�í'ÛFçÜî�Ù'ã_Ú�Û+ïÃÚ�ê�ê_éìë:ê_Ú�à8Ù'ä�ãEð]×�é�í�òÅó~øÀã!å'æ�ù]Öìú�ûüðýÛá×�ØOí­é�ç�ôÂú]×�ØOí­é+ö+Þìþ�×�à8Ù'ä�ã!é}×�êOå�Û-çÜé�×�à#ã!é}Ûáçê_ë�é�í'Ûmé�í'Ú�êOÙ�ØOí'ÿ'Ù�é������<ô��Üö	�Àã_å�æ£Ú}ã!é�Û�
<ã!ä�à Û
�Gÿ�Û-âáé}ã!é}×�êOå���� �����Fã_Ú�Û#æ'Û-å�ê_é}Ûáæüð]×�é}í æ'ê_é}ç8ã_å'æçyé%ã_ÚÜç-÷nÚ�Ûáç�ÿ�Û-â
é}×��_Û-ä��OÞýþGêOä�×�æ�ä�×�å'Û-çFã_Ú�Û¡ã_å'ã_ä��wé}×�âMã_äuÚ�Ûáç�Ù'ä�é}ç�ô���� ����� é}êOÿ�ä�×�å'Û!÷���� �ìô��Üö�����ê_é�é�êOà¾ä�×�å�Û¸ö
Þù�í'Û�í'×�æ'æ'Û-å�� ã!Ú! _ê���â%í'ã_×�å�×�çìð]×�é}í�ÿnã_Ú�ã_à�Ûáé}ÛáÚ�ç#"#ã_å'æ%$�&'�'ï�ã(�G×�ç<×�ç#"a÷wã_å�æ�$ñÚ}ã_å'Ø_Û-çªë:Ú�êOà*)�Þ�ÝFé}ê
)�Þ,+�÷­é}ê_ÿ�é�ê���ê_é�é�êOàI÷­Ú�Û-çÜÿuÛáâáé�×��OÛáä��_Þªù�í'ÛEÚÜÛ-çÜÙ'ä�é�çjã!Ú�Û]å'êOÚÜàmã_ä�×.-áÛ-æ�ð]×�é�í�à#ã(�G×�à Ù'à	ù�û�
<ï�ë:ÚÜ×�Ûáå'æ'ä��é�í'Ú�êOÙ�ØOí'ÿ'Ù�é0/213 154 &6�_ã!ä�Ù'Ûáçýã!é87­ï�ã(�G×�çªä�ã_Ú�Ø_Û-Úìé}í'ã_å ÝE×�å'æ'×�âMã!é�Û�ã�å'ê_åGïÃâáêOå'ç�ÛáÚ9�!ã!é�×��OÛ:�'×èã!çñôAã;��ê<�_ÛEé�í'Ûæ'ê!é�é}Ûáæ°í�êOÚ�×�--êOå­é%ã!ä<ä�×�å'Û¸ö+Þ�=ºé�í'Û-ÚÀÿ'ã_Ú}ã_à�Ûáé�Û-ÚÜç¡ã_Ú�Û8çÜÛáé�ã_çºë:êOä�ä�ê¸ð]ç?>�Ý<@BAZó Ý�ç�Ûáâ_÷DCFEEóG)IHKJ�ç�Û-â!÷
C�Lýó3Ý8MONPRQS çÜÛ-â!÷UT óWV X'@;J�÷oã_å'æZYmó[)IH�Ý¡ç�Ûáâ_Þ



�¦G }E[>2iG\�'k C <9u�uyGN8�`�<h8�<98EG <9c¥` f G D'2�	�GN[XG\8 C G\M�<9c�` f G C <h8�`][><h4 W G�M�`]UEDIk$698ED�d�Y�ñ l zhd�Y�ñ l
UEMXG\M 698*69D'DE25`X2i<h8Z6�4Zu�G Cgf 698E25MXu¬` f 6�`n69uy<hUE8�`]M�`]<�UE��DZ6�`XG�` f GL[]6�`XG�8E<�`n<h8E4ak�6�`T` f GL4i<9MXM�H0G\?9GN8�`
< C\C UE[>[XG\8 C G\MNz l 69454hõ ` f GT8|UEu�}�G\[�<9c'�Z6 C ��G\`]MeMXGN8�`eMX2i8 C G�` f G�476�`XGNM�`�45<hMXM�H_GB?hGN8�`Nz�^0c'` f GxG\M>`X2iu�6�`]<h[
<9cn` f G¢4i<9MXM�H0G\?9GN8�`�2i8�`XGN[>?�694�2i8 C [XGN69MXG\M W 25` f õ 258 C 45UEDEG\D 69M�63M]69uy�E4iG�r�` f GN8 UE��DZ6�`XG�` f G¢4i<9MXM�H
G\?9GN8�`�258�`]GN[�?�694-GNM�`]2iu�6�`X<h[Nz�^_8�`]U'25`]2a?hG\45khr W GSu�6#k;Gt´'��G C `P` f 6�`�` f 2iM�u�G Cgf 698E25MXu W <hUE45D3j9G#69[ ` f G
` f [><hUEj f �EU'`S2i8�`]<36*8E<h8IH C <h8EM>GN[�?96+`]25?9G�D'2i[XG C `X2i<h8�zy^_8�<9UE[b4i2i8'G#69[>2isNG\D�M>k�M>`XGNu W G W G\[XG�69}E4iG�`X<
2iDEG\8�`]25c�k 698 6�DEDE25`X25?9G3��<hMX2a`]2a?hG;`]G\[Xu ` f 6�`¢6�DEDEM$`]<¦` f G*` f [><hUEj f �'U'`�Gt´I�E[XG\MXMX25<h8 ��8E<9`�M f < W 8
f GN[>G � z�d f Gb`XGN[>u 2iM 258 C [>G#69M>2i8Ej W 25` f ` f G�?�69[X2i698 C G�<9ce` f Gb4i<hM>M�H_GB?hG\8|`�258|`XGN[�H�69[>[X25?�694�`]25u�G\MNz
d f GN[XG�69[XG�u�698�k�6#?9GN8|UEGNMx`]< C <h8�`]258�U'G W 25` f c�UI`]UE[>G W <h[X�¥z�YZ<h[�2i8EM�`g698 C G9veG}	�G C `XMn<9c%[]698ED'<hu$H

8EGNM>M�<�cI` f Gx[><hUE8ED�H0`][>2i��`]25u�G\MNÊ+2iuy�Z6 C `Q<9cE6�DEDE25`X2i<h8E694 C <h8�`][X<94�uyG Cgf 698E2iM>u�M\Ê9M�`g69}E254i2a`_k C <h8EDE2a`]2i<98EMNz

j�\^]�\ j_\ Ña` \ H
ohz�d f G®d lnª H0c�[>2iG\8EDE45k W G\}EMX2a`]G�z f `X`X��v�ÕOÕ W W W z{�EM C zÂG\DEUoÕ�8EGB` W <9[X�|2i8Ej­Õ+` C � c�[X25GN8ED'45khz f `]uy4�z
³Iz ��2a`g698¨«P45`]u�698�rUb�<h8EM�`g698�`]258�«P?�[X6 Cgf GN8'�9<
?�re698'D l f 69DE2�RT69[]69�+6�`NzL« M�`]< Cgf 69M>`X2 C uy<�DEGN4 <9c

d lnª Õ�^ ª W 25` f M�`g6�`X2i<h8Z6�[>k;[X698EDE<hu 45<hMXM>GNMNz ^_8dc XrE)^ Z EWYoT�cFHo@ I �+^SE U7U ��e'e rZ�Z6�jhGNML³9þ'o�»'³.�|³Ir
³�phphp'z

þ'z YZ[X698 C <92iM�Rn6 CNC GN454i2�698ED ª 25GN[>[XG�Rx[�AGNu�69UED%z[f v�H U H�MFTVG EWYdg B>H�BFH I M+�ihgcFHSE.Xë� rx?h<h45UEu�G
³9Ä'z
«P�E�E452 C 6+`]2i<98EMn<9c�1
6�` f GNu�6�`]2 C M\r V �E[X258EjhG\[�H0:�G\[X4i69jEr�o
óhó'ohz�Ez�«®z|«�z�RT<h[><@?���<@?�z�f X��+EtP I ^ I T���K�M?P_@>TØKDO I v I T��æEWY @>T�E)^Sc5K.G�T I ^ c XrE)^SHSGSG)HSG z�F9< f 8$�ø2i45G\k%j V <h8EM\r
�ø254iGBk V G\[X2iG\M�2i8 ª [X<h}Z6�}E2i4525`_k�698ED V `g6+`]2iM�`]2 C MNr%o
óhó 
'z

qIz RPz%RT[X69DEG\8�rg��z l 476�[X�¥r�F'z l [>< W C [><9c�`#r%R�z1��6
?�25G9r V z1�LGNGN[>2i8Ej'r1��z1��M>`X[X2i8%r V z�Ye45<
kID%r�:�z�Fh6+H
C <h}EM><h8�rn��zI132i8'M f 69454�r l z ª 6�`X[X25DEjhG9rIO�z ª G\`XGN[XM><h8�rIb$zIñ�69u�6���[>2iM f 8Z698�r V z V f GN8E��GN[NrZF'z��¦[X<�H
C 476 W MX�|2Krb698ED O�z � f 698EjEz ñ�G C <huyuyGN8EDZ6+`]2i<98EM;<h8)��U'GNUEG¦u�698E69jhGNuyGN8�`3698ED C <98EjhGNM�`]25<h8
6#?9<h2iDZ6�8 C GS2i8¢` f Gb^_8|`XGN[>8EG\`Nz [ f h#kmlnk\ú ü6ope y r'«��E[>2i4�o
ó9ó 
'z

Ä'z V 694i4ak�Ye4i<
k�D�6�8EDqb�G\?�258�Y¥694i4Kz ª [><hu�<�`]2i8'j©` f G�U'MXG�<�c GN8ED�H0`]<+H_GN8'D C <98EjhGNM�`]25<h8 C <h8�`][X<94x258
` f Gb^_8�`]GN[>8EG\`Nz [ f�frftsIu úwv hÝX|K�M5G Z E.M�moH�T�bpE.Xyx I M+� rZòE��� � v���q�
"»+�|ò9³Ir'«PUEjhUEM�`®o#óhóhó'z

òIz V 694i4akúYe45<
kID%rL1
6�[X� m 698EDE45G\khrLF925`XGN8EDE[X6 ª 69D f k9G9rb698ED FFz<h[>j �ø2iDEuyGN[\z ���|UZ6�`]25<h8IH0}Z69MXG\D
C <h8EjhG\M>`X2i<h8 C <h8�`][X<94%c�<h[TU'8E2 C 69M>`�69�'�E4i2 C 6�`X2i<h8EM\z�^_8{c XrE)^ Z EWY T�cFH]@ I �+^SE U7U ��e'e r|�Z6�jhGNM\��þ)»'q9Ä'r
³�phphp'z
'z ª za��4769M>MXG\[Xu�698
6�8ED ��z���zZJx6�<Ez V `]< Cgf 69M>`X2 C ?hG C `]<h[�DE2�	�GN[>GN8 C G�GN�|UZ6+`]2i<98EM W 2a` f M�`g6�`X2i<h8Z6�[>k
C <IGB° C 2iG\8�`]MNz �FE.B$XëM?K�v�E.M u CDC?v I HQP c XrE�OSKDO I v I T�� rZþ�³Iv�
�qIoë»$
hÄhÄ'r�o
óhó�q�z

ó'z 1369[X� m 698ED'4iG\k9r­F925`]G\8EDE[X6 ª 69D f k9G9r V 694i4ak Ye4i<
k�D�r 698ED FFz<9[Xj �ø2iD'u�G\[Nz d lnª
c�[>2iG\8EDE45k []6�`XG C <98|`X[X<h4y��d�Y�ñ l � �E[><9`]< C <94LMX��G C 25� C 6�`]25<h8�r�2iG\`>cS2i8�`]G\[X8EGB`>H_D'[]6�c�`NrL1
6#k)³�php'ohz
f `>`]��v�ÕOÕ�M>G#69[ Cgf zÂ25G\`>c�zÂ<h[>jwÕ�258|`XGN[>8EG\`�H_DE[X6�c�`]M}Õ�DE[]6+c�`>H_25G\`>c7H0`]M�? W j�H0`>c�[ C H_p�³Iz `>´�`#z

o
p'zQ136�`X` f G W 1
6�` f 2iM\r�F9G}	�[XG\k V GNuy�9G�r�Fh69uyM f 25D$1
6 f DE6
?�2Kr|698ED�d GNUE8E25M�¯�`X`#z�d f G u�6 C [><hM C <h�E2 C
}�G f 6
?�25<h[n<9c-` f GLd lnª C <h8EjhG\M>`X2i<h8*6#?h<92iDZ698 C G�6945jh<h[>25` f u3z úªE U C?B$T�H�X7úªE U7U B+M I ^QK�T I E.M�l H��a I H�b rZ³hòE�Kþ � r¥F9UE4ak¨o
óhóhòIz

ohohzQF92a`]G\8EDE[]6 ª 6�D f khG9r¥:L2 C `X<h[�Ye2i[><h2iU%rÝ�L<h8©d�< W M>4iG\k9r�698ED
F92iu|b�UE[><hMXG�zn1©<IDEG\4i258Ej$d lnª ñ�G\8E<
��GN[�c�<h[Xu�698 C G9v;«¤M>2iuy�E4iG�u�<�DEGN4n698ED 25`XM�GNuy�E2i[>2 C 6�4�?�69452iDZ6�`X2i<h8%z [ f�frftsIu úwv h5XQK�M5G Z E.MmoH�T�bpE.Xyx I M+� r>
E��³ � v5o
þ9þ"»�o·�|q�rE³9p9php'z

o@³Iz�J�z�ñ�2 Cgf 69[>D�Jx698EjErx13258 V 2i�}bb25u3r�698ED V 2iuy<h8 V z�O 6�u3z�d []698EM>2iG\8|`y}�G f 6#?�2i<9[XM�<9c�d lnª H
c�[>2iG\8EDE45k C <h8'jhGNM�`]2i<98 C <h8�`][X<94��E[X<�`]< C <h45MNz�^_8~c XrE)^ Z EWY [ f�frf [ M·Y·E)^SE U � üIe'e�û rE1
6�[ Cgf ³9php'ohz

o
þ'z�J�z'� f 698'jEr%:�z ª 6+´IMX<98�r 698ED V z V f GN8E��GN[Nz�d f G$M>`g6+`]2i<98Z69[X2a`_k©<9c�^_8|`XGN[>8EG\`S�Z6�` f �E[X<h��GN[�`]25GNMNv
ñ�<hU'`X2i8Ej'rE4i<hM>MNrZ6�8ED©` f [X<9UEj f �EUI`#z�d�G Cgf 8E2 C 694-[>GN��<h[>`NrZ« l ^�ñ�^gr�1
6#k3³9p9php'z


