
� ���������
	�� ��������� �����
�������������������
 �"!#��������#$ %&�'��( ) ��*#���+�

) �,�-%��+��./�10 234�5��� �����768�9���:4��;$

<,=�>@?BADCFEHGIEKJ#=ML�N�=PO
Q�RTSMUWVYXYZ[RT\�X^]W_a`Fb�c�dYegfTdihMj1UWZ:k�VYegl�mnR1o-\�egp'RqVYdYegXBc

r�Usl�eg\�mntgRTcIu1]�Usl@h�j1UsZ:k�Vvegl�m'R-jxw1y:zs{}|1h�o�\�egXYRTl,~}eg\�m'l�]nZ
�M���i�M�n���s�����������'�W�1�����F�B�'�

�������T���n�s�
�����B���1�n���K�����q B�'¡¢��£1�'¤1¥T�q B¡��§¦¨¡�©q���q��ªg Y���F�Y���v Y£§¤��-¡¢�n¡���¡�«��i¦¨¡�©q��¡��¬��ªg Y�§�}��F©T B®
ª¯©q @�B¦B�§¦¨¡��B¦¨¡�°��q��¡¢�'ª¯�v Y�v��°���¡¢�±a²'¡�°B²³�q�5�v���B���´�'���x©Tª�µ��q Y�i�5��¦B�v ¶¥i��°�¦B©T Y��¡��@©qµ�¦¨¡¢·
��¡�«���¸} Y�i¦¨²��v @¦¨²��q�³�^�¨¡¢��£T����µ��q Y�§�}��¦B�v ¶¥i��°�¦B©q T¹¬ºF²����Y���B���1�'�����Tµnµ' Y©T»i¡��}�i¦B���
¦¨²��1µ�©i�B¦B�Y B¡�©q xµ' Y©q���q�'¡¢�¢¡�¦¨¤I¸s¡��B¦¨ B¡¢�n¼�¦¨¡�©i��©qª½¦¨²��1µ��q Y�i�5��¦B�v Y��¹
¾g�
¦¨²n¡���µ��qµP�v ¿¾�£q¡�¥§�,�, Y��¥i¡���À©qª5�v���B���1�n���[�����q B�'¡¢��£�¼��¨¡¢��£����¨¡���µ'���

��»s�i��µ'���i¹

Á Â4Ã,Ä¶ÅÇÆ3È�É§ÅËÊ
Å}Ì³ÍÎÃ�ÏsÃ¿ÐÑÈ:ÒÔÓ,ÍKÅ}ÅÕÂ4Ã¿Å}ÍKÐ³Ò
Ö ÏsÃ9ÏsÆ�Ï§×1Ì}ØxÏ§Ù:Ã

Ú \�RTÛ�Xv]�]'t@b�Usd-VvRTfTRT\�XvtÜc�k�RTRT\�eÜ\�XvVY]�l�Ý�fTRqlÞeg\�XY][XYb�R}ß�RTtglÞ]W_a\�RTÝ�V�UWtK\�RTXBÛx]'Vvà�d§á�âB\
XvV�Usl�eÜXveg]'\MUWt^UsS�S�VY]�UWf�b�RTd�XY]�Z[]�l�RTtFßMXvXYeg\�mMhKUãdYeg\�m'tgR:SMUWV�UWZIRTXvRTV�pnRTfTXv]'V�äËegd³]'S�Xveæå
Z[eÜçqRTlÞk�c�h@d�Uic�hèZ¿UWé�eÜZ�Ý�ZêtgeÜànRTtgegb�]�]�l9]'V³S�RT\MUWtÜegçTRql
Z¿UWé�eÜZ�Ý�ZêtgeÜànRTtgegb�]�]�lèë@eg\�XYb�R
w1Uic'RTdve¯Us\:eg\�XYRTVvS�VYRTX�UsXveÜ]n\@h�XYb�RTdYR�]'S�XveÜZ[egçTRTl�SMUsV�UsZIRqXYRTVvdÎUWVYR1p�egRTÛ^Rql¿Usd�l�R�ßM\�eg\�m�XYb�R
Z[]�l�R¿]W_�U�S�]'dYXvRTVYeg]nV¿S�VY]'k�Usk�egtgegXBc
l�egdYXvVYegk�Ý�Xveg]'\Dì:í¯äÞî ï,ðòñ¿ó�íHm'egp'RT\ôlMUsX�U
ï3Us\�l
Z[]�l�RTt½UWdYdvÝ�ZIS�Xveg]'\�d�ñ¿óTá
õ1b�R}\�RTÛôfT]'\�fqRTS�X-eg\�XYVv]�l�Ý�fTRTl,k�c:{-eg\�XY]n\¿UW\�lIp'UW\¿j1UsZ[S�íYöi÷'÷'ynóFegd1XY]�Û^]nVYà:eg\

XvRTVYZ[d¶]W_�UW\øUWS�S�Vv]sé�egZ,UsXYeg\�m}ùiú�ûTù§ü�ýTþgù5ÿ í¯ä�ë � óThnXYbMUWX¶egdih�U�S�Vv]'kMUWk�egtÜegXBc}l�egdYXvVYegk�Ý�Xveg]'\
]spnRTV}XYb�R�SMUsV�UsZ[RTXYRTVvd§h@UW\�l�]'S�XveÜZ[egçTR}XYb�R�RT\�dvRTZ:k�tgR¿íHk�c�p'UsVvc�eg\�m:egXvd5]sÛ1\�SMUWV�UsZ[R�å
XvRTVYd � ó:dY]�XvbMUsX:egXIUWS�S�VY]sé�egZ¿UWXYRTdÇXYb�R�S�]'dvXYRTVveg]'VIl�eÜdvXYVveÜk�Ý�XYeg]'\+]s_³XYb�R¿S�UsV�UWZIRTXvRTVYd
ì:íHäÞî ï,ðBñ¿ó´Û^RTtgtBá1õ1b�R�]'k�� RTfTXYegpnR³_ Ý�\�fTXYeg]n\�f�b�]'dvRT\�XY][ZIR§UWdYÝ�VvR³XYb�R���ÝMUstgegXBcI]W_^XYb�R
UWS�S�VY]sé�egZ¿UWXYeg]'\�egdÎU��	��
��������'ú��sþ���
vù�ùÇù§ú�ù	
����sh��

� í � ó���� �"!�#sä#ÿ:íHä�ë � ó�tg]nm ì:í ï�î ä�ðòñ¿óYì:íHäÞî ñ¿óÿ í¯ä�ë � ó $ íYö§ó

õ1b�R�\�Ý�ZIRqV�UsXv]'V}ì:í ï�î ä�ðòñ¿óYì:íHäÞî ñ¿ó�egd§h�Û1egXYb�eÜ\�U:Z:Ý�tÜXvegS�tgeÜfiUsXYegpnR-fT]n\�dYX�Us\�X§hèR���ÝMUst
Xv]�Xvb�R}SM]ndYXYRqVYeg]'V�S�VY]nkMUsk�egtgegXBcøì í¯äÞî ï,ðBñ¿ó%�"ì:í ï�î ä�ðòñ¿óYì:íHäÞî ñ¿ó'&'ì:í¨ï�î ñ¿ó $)( ]:XYb�R_ VvRTR}RT\�RTVvm'c��:í � óxf§UW\Ik�R}p�egRTÛxRTl�UsdxXYb�R5dvÝ�Zê]s_*�,tg]'mKì:í¨ï�î ñ¿ó1UW\�lIXvb�R}~}Ý�tgtÜk�Usf�ànå+�RTegk�tgRTV³l�egp'RqVYm'Rq\�fTR,kMRqXBÛ^RTRq\ ÿ í¯ä�ë � ó³Us\�l
ì í¯äÞî ï,ðBñ¿óqá,�:í � ó}egd�k�]'Ý�\�l�RTl+kMRTtg]sÛ
k�c-�¿tg]'mxì:í ï�î ñ¿ó³UW\�l
]n\�tgc UWXYX�UWeg\�d³XYb�eÜd�p'UstgÝ�R�_¨]'V�ÿ:íHä�ë � ó��8ì:íHäÞî ï,ðòñ¿óTá/.�]nV
021�3�4�563�7�568�9:3�;:<=4�>?>%>@9:>?4�A�BDCD569:56CD56E?3�7�568�9F56G%3DHI>@;6; JK>@G�7�3�L:;656G�M:>?ND7�8O8�;:<=8�4P7�M:>%3�Q:Q:4�8SR	56CD3�7�568T9D8T<Q:4�8�L:3�L:56;6567BUN:56G�7�4�56L:V:7�568�9	G)569WG�7�3�7�56G�7�56X?3�;:Q:MOB	G�56X@GZY\[:>?B	9:CD3�9W]?^	_�`�acbIdeM:>%<\4�>@>P>@9:>?4�A�BFX?3�9W3�;6G�8*L�>N:>@G�X@4�56L�>?NF569f7�>?4�CDGI8T<)N:>@G�X@4�56Q:7�568�9F;6>?9:A�7�M:G?gT3�Gh569fiZ569	7�8�9D3�9:NfjT3�9Wkl3�CDQmY�]?^�^�nOa'b



fTRTVvX�UWeÜ\�Z[]�l�RTtgd5UW\�l�fTRTVvX�Useg\�UsS�S�VY]sé�egZ¿UsXveg\�m:l�egdYXvVYegk�Ý�XveÜ]n\�d§h�XYb�egd�_ VYRqR:RT\�RTVvm'c�h¶UW\�l
egXYd1l�RqVYegp'UsXveÜpnRTd1Û1egXYb,VYRqdYS�RTfTX}XY]�XYb�RÇRT\�dYRqZ:k�tgR�� d1SMUsV�UsZIRqXYRTVvd§h�f§UW\¿k�R³RTp'UWtgÝMUsXvRTl@á
{�eÜ\�Xv]'\ UW\�lDp'Us\Dj1UWZIS#íYöi÷'÷'ynó:fT]n\�dYegl�RqVYRTl�U VYRTmnVYRTdvdYeg]'\"\�RTXBÛx]'VvàDÛ1egXYbD]n\�R

\�]n\�å�tgeg\�R§UWV}b�egl�l�RT\�t¯Uic'RTV}Us\�l�dYb�]sÛxRTl�XYbMUWX³U�ûTù�� ��
?�nýTþgù��³UsÝ�dYdYe¯UW\ÞUsS�S�VY]sé�egZ¿UsXveg\�m
l�egdYXvVYegk�Ý�Xveg]'\�ÿ:í¯ä�ë � óxf§UW\¿k�R³]nS�XYegZIegçTRql:Û1eÜXvb¿U�l�RqXYRTVvZIeg\�egdYXveÜf}Ustgm']nVYegXYb�ZÞá
{�eÜ\�Xv]'\¿UW\�l���RTZIRqtKíYö§÷n÷	��óKbMUipnR5UWS�S�tgegRTlIXvb�R³d�UWZIR}UsS�S�Vv]�UWf�b[XY]:Xvb�R}]'S�XveÜZ[egç§Uiå

XYeg]n\�]W_�UW\IUsÝ�Xv]�Rq\�fT]�l�RTViáFõ1b�R1b�egl�l�RT\På�Xv]såB]'Ý�XvS�Ý�XKSMUWVYXF]s_@Us\IUWÝ�XY]�RT\�fT]�l�RTVKegdKp�egRTÛxRTl
UsdFl�R ßM\�eg\�m5U´m'RT\�RTV�UWXYegp'RxZI]�l�RTtnRTZIS�tÜ]sc�eg\�mxt¯UsXYRq\�Xèp'UsVve UWk�tgRTd@XvbMUsXètgeÜpnRKeg\³XYb�R^b�egl�l�RT\
t¯Uic'RTV�]s_@XYb�R-ZI]�l�Rqt�á�õ1b�R1]'S�XvegZIegç§UsXveg]'\³]W_½dvÝ�f�b¿U}mnRT\�RTV�UsXYegpnR-ZI]�l�Rqt�egdKf�bMUstgtgRT\�mneÜ\�mMh
VYR���Ý�eÜVveg\�mMha_ ]'V�RTp'RqVYc
mnegp'RT\+lMUsX�U�RTé�UWZIS�tgR'hFUs\+eÜZ[S�tgegfTegX5]nV�Rqé�S�tÜegfTegX�fT]'Z[S�Ý�X�UsXYeg]n\
]s_KXvb�R�S�]'dvXYRTVveg]'V-S�VY]'k�Usk�egtgegXBc:l�egdYXYVvegk�Ý�XYeg]n\ãì4]W_aXvb�R�t UWXYRT\�X1p'UWVYe¯Usk�tgRTdiáx{-eg\�XY]'\�UW\�l��RTZ[RTt³íYöi÷'÷	��ó}p�egRTÛ�XYb�R,eg\�S�Ý�Xòå�Xv]såBb�egl�l�RT\�
¢VvRTfT]'mn\�egXYeg]'\��@SMUWVYX�]s_-Xvb�R�UsÝ�Xv]�Rq\�fT]�l�RTV
Usd}l�R ßM\�eg\�m�Us\ÞUWS�S�Vv]sé�egZ,UsXYeg\�m�l�egdYXvVYegk�Ý�Xveg]'\Þÿ�_ ]'V�XYb�egd}l�egdYXvVYegk�Ý�Xveg]'\Þì:á Ú dveÜ\�m'tgR
]'k�� RTfTXYegpnR}_ Ý�\�fqXYeg]'\ �4f§Us\9XYb�RT\9kMR³l�R�ßM\�RTlã_ ]'V1dveÜZ:Ý�tÜX�Us\�Rq]'Ý�dx]'S�XvegZIegç§UsXveg]'\:]s_FXYb�R
m'Rq\�RTV�UWXYegp'R�ZI]�l�Rqt@Us\�l�Xvb�R�VYRTfT]nm'\�egXveÜ]n\�ZI]�l�Rqt�á�õ1b�R�{-RTtgZIb�]'tgXYç�Z¿Usf�b�eg\�R:í¨Q5Uic�Us\
ù	�*�Wþ�Fö§÷n÷��'ó�egdÎUÇ_¨Ý�VYXvb�RTV-mnRT\�RTV�Ustgegç§UsXveg]'\I]W_¶Xvb�RTdYR�egl�R§UWd§á
âB\�U[k�VY]�Usl�RTVÇdYX�UWXYegdYXvegf§UstKfq]'\�XYRTé�Xih���R§Ust1Us\�l�{-eg\�XY]n\ ívö§÷n÷'y'ó´bMUip'R:dvb�]sÛ1\�XYbMUWX

egX-egd-S�]'dvdYegk�tgR�XY]Ip�egRTÛ#Xvb�Rø|aé�S�RTfTX�UsXveÜ]n\�åYr�Usé�egZIegç§UWXYeg]'\�í |Kr�ó}UWtÜmn]'VveÜXvb�ZÀeg\�XvRTVYZ[d
]s_³U[_ VvRTR,RT\�RTVvm'c
Z[eg\�egZ:eÜçiUsXYeg]n\@áIõ1b�RIw1Uic'RTdve UW\ í¨r +DâvâYó�UWS�S�Vv]�Usf�b+XY]�XYb�R,]'S�XYeæå
ZIegç§UWXYeg]'\+]s_³b�c�SMRTVvSMUsV�UsZ[RTXYRTVvdIeg\ U�b�egRTV�UsVvf�b�eÜfiUst}ZI]�l�RTt³íHVYRTp�egRTÛxRTl"eÜ\#í¨r�UsfT~³Uic
ö§÷n÷��nóYóFf§UW\IUstgdY]}k�R1l�RTVveÜpnRTl¿UWd^U´_ VYRqR-RT\�RqVYm'c:Z[eg\�egZ:eÜçiUsXYeg]s\:í r9UsfT~³Uic,ö§÷'÷��'UnóTáèõ1b�R
l�RTXvRTVYZ[eg\�egdYXYegf³wx]'tgXvçTZ¿UW\�\,Z¿Usf�b�eg\�R}f§UW\Þk�R�l�RTVYegpnRTl UWd5Uø_ VYRTR:Rq\�RTVYmncÞUsS�S�VY]sé�egZ¿U å
XYeg]n\:XY]�XYb�R�w^]ntÜXvçTZ¿UW\�\�Z¿Usf�b�eg\�R³í¨u-UWl�_ ]'Vvl���R§UstBh�S�RTVYdv]'\MUWt¬fT]'Z[Z:Ý�\�eæf§UsXveÜ]n\MóTá Ú \�l
r�UWfT~³Uic ívö§÷n÷��sk�óxbMUsd1]nk�X�UWeÜ\�RTlÞUs\�UWtÜmn]'VveÜXvb�Z�_ ]nV1l�RTfT]�l�eg\�m[fTRTVvX�Useg\�k�eÜ\�UsVYc[fT]�l�RTd
k�cIp'UWVYe¯UsXveÜ]n\MUst�_ VvRTR}RT\�RTVvm'c,ZIeg\�egZ:egç§UsXveg]s\@á

� �FÃ��nÅ5Í�ÍxÏsÃ¿Ð�Ì�� Ì��¿ÄFÄ�Ï§Ì�Ã�� Ï§Ä@ØKÍxÏ§È��IØxÏ§Ù:Ã
.�]'V}kMUsf�à�m'Vv]'Ý�\�l�VYR§UWl�eg\�m,]'\�w1Uic'RqdYe¯Us\�ZIRTXvb�]�l�d§h�Xvb�R:XYRTé�XvkM]�]'à9]s_^wx]sé�Us\�l�õ1e¯Us]
íYöi÷� ny'óxegd^VvRTfT]nZIZIRq\�l�RTl@á
õ1b�R�S�]'S�Ý�t¯UWV5]n\�R�åBl�egZIRT\�dYeg]'\MUWt!�³UWÝ�dYdve¯Us\�l�egdYXYVvegk�Ý�XYeg]n\Þegd}SMUsV�UsZ[RTXYRTVvegçTRTl�k�c�U

ZIRiUs\�"�Us\�lãUÇdYX�Us\�l�UsVYl9l�RTp�e¯UsXYeg]n\�#%$
ì:í'&¶î "Kð(#¬ó%� ö) ��*+# RTé�S�,e� í'&��-"@ó/.��# . 021 �-]'VvZ¿UWt¯í3&èë/"Kð(# . ó $ í3�nó

+¬RqX:Ý�d�RqéPUWZIeg\�R:Xvb�RIeg\�_ RqVYRT\�fqR¿]W_4" Us\�l5#�mneÜpnRT\�lMUWX�U9SM]neÜ\�Xvd6&87¬h:9 �Ëö $	$	$<; hUsdvdYÝ�Z[RTl�XY]�k�R,l�V�UiÛ1\�eg\�l�RTS�RT\�l�RT\�XYtgc+_ VY]nZËXYb�egd:l�egdvXYVYegk�Ý�XYeg]'\@á>=Db�Rq\ eg\�_¨RTVYVveÜ\�m
XYb�RTdYR[SMUsV�UsZIRqXYRTVvd§hèÛ^R:Z:Ý�dvX-dvSMRTfqe�_¨cÞXvb�RTegV³S�VveÜ]nV}l�egdYXYVvegk�Ý�XYeg]n\@á:õ1b�egd}m'egp'Rqd³Ý�d}XYb�R
]'S�SM]nVYXYÝ�\�egXBc�XY],eg\�fTtgÝ�l�R�dYS�RTfTeæßMf[à�\�]sÛ1tgRTl�m'R�XYb�UsX}Û^R�bMUipnRøUWkM]nÝ�X?" Us\�l�#"íg_¨VY]'Z
eg\�l�RTS�RT\�l�RT\�X¶Rqé�S�RTVveÜZ[RT\�XYdihs]'V¬]n\³XYb�Rq]'VYRqXYegf§Ust�mnVY]'Ý�\�l�d§hq_ ]nV¬RTé�UsZ[S�tgR§óTá¬â¨_�ÛxRKbMUipnR¶\�]
dYÝ�f�b+à�\�]sÛ1tgRTl�m'Rnh@Xvb�RT\�ÛxR:f§Us\�fT]n\�dYXvVYÝ�fqXIUs\�UsS�S�Vv]'S�Vve¯UsXYR:S�VYeg]'V³Û1b�eÜf�b�RTZ:k�]�l�egRTd
]'Ý�V¿dvÝ�S�S�]'dvRTl egmn\�]'V�Us\�fTRná�âB\DRqeÜXvb�RTV�fiUsdYRnh-egXIZ,Uic�kMR�UsS�S�VY]nS�VYe¯UsXvR�XY]+fT]'\�dYegl�RTV@ �'úBADC �����¨ùE� 
�� ��
�ûTësXvb�RTdYR}UsVvR^S�Vveg]'VYd�Û1b�egf�b�bMUipnRÎU´_ Ý�\�fTXYeg]'\�Ustn_ ]'VvZ#Û1b�egf�b�eg\�XYRTmnV�UWXYRTd\MUWXYÝ�V�Ustgtgc:Û1eÜXvb,lMUsX�U³Z[R§UsdvÝ�VYRTZ[RT\�XYdih�Z¿Usà�eg\�m}XYb�R³eg\�_ RTVvRT\�fTRTd�bMUip'R³UW\¿Us\�Ustgc�XYegf§Ustgtgc
fT]n\�pnRT\�egRT\�Xè_ ]'VvZÞá�õ1b�RKfq]'\O��Ý�m�UsXvR^S�VYeg]'V�_ ]'V@U´ZIR§UW\F":egdFU4�³UWÝ�dYdve UW\@hsì:íG"^î "�Hsð(#JI'ó���-]nVYZ,Ust¯íG"KëK"�HnðL#JI'óqáFâB\IXYb�R5tgegZIegX%"�HD�"z�ð(#MI?NPO"h�ÛxR-]'k�X�Useg\[XYb�R:ú)�nú)�¯ú�����
Tü�������§ù� 
����
�_ ]nVÎU�tg]�f§UWXYeg]'\:SMUWV�UWZIRTXvRTV§h�Xvb�RRQ½UsXxS�VYeg]nV§áFõ1b�egdxeÜdR
¢\�]'\�eÜ\P_ ]'VvZ¿UsXvegp'R��ik�RTf§UsÝ�dYR
egX@egd*�Hú)�O��
���nú)�¬Ý�\�l�RTVFXYb�RxVYRTS�UsV�UWZIRTXvRTVYegç§UWXYeg]'\S"+TI�U":V�Wsáèõ1b�R^S�VYeg]'VFì:íG"@ó%�ôfT]'\�dvX $egd-UstgdY]:Us\ �¯üX� 
@�(��ùO
ÇS�VYeg]nV§h�XYb�UsX1egd§h�egXxeÜd1\�]'X1\�]nVYZ¿UWtgeÜçiUsk�tgR'á



õ1b�R[fT]'\O� Ý�m�UWXYRIS�VYeg]'VÇ_ ]'V:U9dYX�UW\�lMUWVYl
l�RTp�e UWXYeg]'\ # eÜd:U9m�UsZ[Z¿U�l�egdvXYVYegk�Ý�XYeg]'\@h
fT]n\�p'RT\�egRT\�XvtÜc:l�R�ßM\�RTl9eÜ\,XvRTVYZ[d^]W_aXvb�R}eg\�pnRTVYdvR³p'UsVve¯Us\�fTR � �#ö	&�#+.�$

ì í � ó�����í � ë����@ð(W���ó%� ö��í3W � ó ���
	�� �� � 	� RTé�S�, � �� � 0 ð�z� ��� O í y'ó

õ1b�egd�egdøU9dYegZIS�tÜR:S�R§UWà'RTl�l�egdYXvVYegk�Ý�Xveg]'\�Û1egXYb+ZIR§UW\����MW��
UW\�l
p'UWVYe¯Us\�fqR��D.� W��½á âB\
Xvb�R,tÜegZ[eÜX�� � W � �Õö'ð(W � N z�hKÛxR�]nk�X�UWeÜ\+XYb�R9\�]'\�eg\�_¨]'VYZ,UsXveÜpnR�S�VYeg]'V�_ ]nVIU�dYf§UWtgR
SMUWV�UWZIRTXvRTV§hsXvb�R³öO&�#[S�VYeg]'Viá@õ1b�eÜdFegd 
¢\�]n\�eg\�_ ]'VvZ¿UWXYegpsR��Tk�RTf§UWÝ�dYR�egXKegd¶eg\�p'UsVve¯Us\�X@Ý�\�l�RTV
Xvb�RIVvRTSMUsV�UsZ[RTXYRTVvegç§UsXveÜ]n\5#JTf� WB#Fá�õ1b�R�ö	&�#+S�VYeg]nV�egd�tÜRqdYd�dYXYV�Us\�mnR,tÜ]�]nà�eg\�m,eæ_-ÛxR
RTé�UWZIeg\�R�XYb�R,VYRqdYÝ�tgXYeg\�m�l�RT\�dYegXBc
]spnRTV�tg]nm #Fh�]'V�tg]'m � hxÛ1b�egf�b+egd?Q½UsXiá�õ1b�egd�eÜd�XYb�R
S�Vveg]'V³XvbMUsX�RTé�S�VYRqdYdYRqd¿egmn\�]'V�Us\�fTR,Usk�]'Ý�X�#�k�c�d�Uic�eg\�m-
¢Û^RqtÜtBhèegX�fT]nÝ�tgl�kMR�öiz�hF]'V�egX
fT]nÝ�tglÞk�R�ö'h�]'V}egX5fq]'Ý�tgl�kMRIz�áÜönh $O$	$ � ( f§UWtÜR:p'UWVYe¯Usk�tÜRqd-dYÝ�f�b
UWd�#
UWVYR:Ý�dvÝMUstgtgc,kMRqdYXVvRTS�VYRqdYRT\�XYRql eg\�XYRqVYZId�]s_}XYb�RqeÜV�tg]'m�UsVYegXvb�ZÞá Ú m�UWeg\@hFXYb�egd�\�]'\�eÜ\P_ ]'VvZ¿UsXvegp'R³S�Vveg]'V�eÜd
egZIS�VY]'S�RTViá
âB\,XYb�R�_ ]ntgtÜ]sÛ1eg\�mÇRTé�UsZIS�tÜRqd§hnâ^Û1egtgtMÝ�dYR³Xvb�R³egZIS�Vv]'S�RTVKS�Vveg]'VYd´_ ]'V "�Us\�l�#Fá

����� ����� �
!#" ! $
��%'&($��
) *+*+,-�/. ,0!1�/243���. �/$
��5��(67��*'.98;:=<>�/.?,: <A@ 0
õ1b�R}X�UsdYà[]s_FeÜ\P_ RTVYVveg\�m�Xvb�R}ZIR§UW\¿UW\�l,dYX�UW\�lMUWVYl,l�RTp�e¯UsXveÜ]n\I]W_aU��³UsÝ�dvdYe¯Us\[l�egdYXvVYegk�Ý�å
XveÜ]n\³_¨VY]'Z ; d�UsZ[S�tgRTdFeÜdxU1_BUsZIegtge¯UsV¬]n\�R'hsXvb�]'Ý�mnb:Z¿Uic�k�RK\�]'X�RTp'RTVvc']n\�R-Ý�\�l�RTVYdvX�UW\�l�d
Xvb�R,l�eCB½RTVvRT\�fTR9kMRTXBÛxRTRT\ôXYb�R�#ED#Us\�l�#FDHG�I³k�Ý�XYXv]'\�d:]n\�XYb�RTegV�f§UstgfTÝ�t UWXY]nV§á +¬RTX:Ý�d
VvRTf§UsS,Xvb�R}_ ]nVYZ:Ý�t¯UsRnhsXYb�Rq\�l�RTVveÜpnR}XYb�RTZ�á�}egp'Rq\IlMUWX�U:ï �KJ	& 7ELNM7PO � h�UW\ 
¢RTdvXYegZ¿UWXY]nV �n]s_!"�egdQ& 1SR M7PO � &87 & ; ð íG��ó
UW\�lIXBÛx]:RTdYXvegZ¿UsXv]'Vvd^]W_ #�UsVYR�$

#ED 1 T R M7PO � í'& 7 � Q&�ó .; UW\�l #EDHGUI 1 T R M74O � í'& 7 � Q&�ó .; �Dö í3�'ó
õ1b�RqVYR-UsVvR1XBÛ^]}S�Vveg\�fTegSMUst�SMUsV�Usl�egm'Z[d¬_ ]nVFdYX�UWXYegdYXvegfTd $Fd�UsZIS�tÜeg\�m1Xvb�RT]nVYc:Us\�l�wÎUicnRTdYe¯UW\
eg\�_ RqVYRT\�fqR'á³âB\�d�UWZIS�tgeg\�m�XYb�RT]nVYc
í¨UstgdY],à�\�]sÛ1\ÞUWd�
 _¨VYR���Ý�RT\�XveÜdvX ��]'V}]nVYXYb�]�l�]sé¿dvX�UWXYegdBå
XveÜfqd�óThx]n\�R�eg\�p'RT\�XYd 
¢RTdvXYegZ¿UWXY]nVYd �è]s_m��ÝMUW\�XvegXYegRTd:]s_}eg\�XvRTVYRqdYX�Us\�l�Xvb�RT\�f�b�]�]'dYRqd¿k�R�å
XBÛxRTRT\�Xvb�]'dvR³RTdvXYegZ¿UWXY]'Vvd1Ý�dYeg\�m[dY]nZIR}fTVYegXvRTVYeg]'\9ZIR§UWdYÝ�VveÜ\�m�Xvb�RTegV-d�UsZIS�tÜeg\�mÇS�VY]nSMRTVòå
XveÜRqd§ë¬Xvb�RTVYR:egd�\�],fTtgR§UsV}S�VveÜ\�fTegS�tgR}_ ]'V�l�RTfTegl�eg\�m,Û1b�egf�b�fTVvegXYRTVveÜ]n\ÞXv],Ý�dYR�XY][ZIR§UWdYÝ�VvR
Xvb�R-S�RTVB_¨]'VYZ,Us\�fqR-]s_¶UW\:RTdYXvegZ¿UsXv]'Vië'\�]nV§hW_ ]'VxZI]ndYXFfTVveÜXvRTVYe¯U�h�eÜd�XYb�RTVvR³Us\�c:dYc�dYXvRTZ¿UWXYegf
S�Vv]�fTRTl�Ý�VvR[_ ]'V³Xvb�RIfq]'\�dvXYVYÝ�fTXYeg]'\�]W_-]'S�XveÜZ,UstèRTdYXveÜZ,UsXv]'VYdiá�âB\�w1Uic'RTdve¯Us\�eg\�_ RTVvRT\�fTRnh
eg\
fq]'\�XYV�UsdYXih1]'\�fTR�ÛxR�bMUip'R,Z,Usl�R[RTé�S�tgeÜfqeÜX:Ustgt1]nÝ�VIZ[]�l�RTtgtÜeg\�m�UWdYdYÝ�ZIS�XveÜ]n\�d§h�]'Ý�V
eg\�_ RqVYRT\�fqRTdIUsVvRIZIRqf�b�Us\�egdYXvegf'á�=ôbMUsXvRTp'RTV���Ý�RTdvXYeg]'\+Û^R[Û1eÜdvb�XY]�S�]'dvR'hKXvb�RIVvÝ�tgRTd�]s_
S�Vv]'kMUWk�egtgeÜXBc:Xvb�RT]nVYc,m'egp'R³U Ý�\�e\��Ý�R�Us\�dYÛxRTV-Û1b�egf�b�fT]n\�dYegdvXYRT\�XYtgc,X�UWà'RTd}eg\�XY]IUWfTfT]'Ý�\�X
UWtÜt�XYb�R�m'egp'RT\:eg\�_¨]'VYZ,UsXveÜ]n\@á�{-Ý�Z,Us\�åBl�RTdvegm'\�RTl:RqdYXYegZ,UsXY]nVYd^UW\�l:fT]n\�ßMl�RT\�fTR³eg\�XYRTVvp'Ustgd
bMUipnR:\�],VY]ntÜR:eg\�w1Uic'RTdve¯Us\�eg\�_ RTVvRT\�fTRnë^b�Ý�Z,Us\�eg\�S�Ý�X³]'\�tÜc9RT\�XYRTVvd:eÜ\�Xv]¿Xvb�RIegZ[SM]nVBå
X�Us\�X�X�Usdvà�d:]W_5l�RqdYegm'\�eg\�m�XYb�R�b�c�S�]'Xvb�RTdveÜd:dvSMUsfqR'h1Us\�l�egZIS�tgRTZ:Rq\�Xveg\�m,eÜ\P_ RTVYRq\�fTR�eg\
XvbMUsXKdvSMUsfqR'áKõ1b�R}Us\�dvÛ^RqVYd1XY]Ç]'Ý�VF��Ý�RTdYXveg]'\�d1UsVvR-S�Vv]'kMUWk�egtÜegXBc³l�eÜdvXYVveÜk�Ý�XYeg]'\�dK]sp'RTVxXYb�R��ÝMUW\�XvegXYegRTd³]W_5eg\�XYRTVvRTdYXiá =�R:]W_ XYRT\ ßM\�l�XYb�UsX�XYb�R[RTdYXveÜZ,UsXv]'VYd�]s_-d�UsZ[S�tgeÜ\�m¿Xvb�RT]nVYc
RTZ[RTVYmnR5UWÝ�XY]nZ¿UsXvegf§Ustgtgc³Usd1ZI]�l�RqdK]'V1Z[R§Us\�d�]s_¶Xvb�RTdvR³SM]ndYXvRTVYeg]'V1l�eÜdvXYVveÜk�Ý�XYeg]'\�d^Û1b�Rq\
ÛxR}XYÝ�Vv\¿Xvb�R³bMUW\�l�tgR-]W_KwÎUicnRTdYe¯Us\[eg\�_ RTVvRT\�fTR'á



âB\,d�UWZIS�tgeg\�m³Xvb�RT]nVYc�h�XYb�R5RqdYXYegZ,UsXY]nVYd-UWkM]spnR5fiUs\,kMRÇZI]'Xvegp'UsXYRqlIUsd1_¨]'tgtg]sÛ1d§á Q&,egd
Us\�Ý�\�k�e¯UsdvRTl�RTdYXveÜZ,UsXv]'V-]W_ "�Û1b�egf�b@h¬]nÝ�X}]s_ÎUWtÜtèXYb�R:S�]'dvdYegk�tgR�Ý�\�k�e¯UsdYRqlÞRTdvXYegZ¿UWXY]nVYd
]s_%"Kh�bMUsd1dvZ¿UWtÜtgRTdvXKp'UsVve¯Us\�fTR�í¯Û1b�RqVYR³Xvb�egd^p'UWVYe¯Us\�fqR-egd1fT]'Z[S�Ý�XvRTlIk�cIUip'RqV�Usmneg\�m³]sp'RqV
Us\�RT\�dvRTZ:k�tgR�]s_xßMfTXYegXveÜ]nÝ�d}RTé�SMRqVYegZIRT\�Xvd5eg\�Û1b�egf�bÞXvb�R:lMUsX�U[d�UsZ[S�tgRTd5UWVYR:UsdvdYÝ�Z[RTl
XY]�fT]nZIR�_ VY]nZ�UW\:Ý�\�à�\�]sÛ1\��³UWÝ�dYdve¯Us\:l�egdYXvVYegk�Ý�Xveg]'\Móqá@õ1b�R�RTdYXvegZ¿UsXv]'V1í Q&èð(# D óFegdKXYb�R
Z¿UWé�eÜZ:Ý�Z tgegà'RTtgegb�]�]�l�RqdYXYegZ,UsXY]nVF_ ]nV5í "KðL#¬óqá@õ1b�R}RTdvXYegZ¿UWXY]nV # D egd-ý	��sûTù��'h�b�]sÛxRTpnRTV $
XYb�R¿Rqé�S�RTfTX�UsXveÜ]n\D]s_F#EDxhKmneÜpnRT\5#FhxUip'RTV�UsmneÜ\�m�]sp'RTV:Z,Us\�c�egZ¿UWm'eg\�RTl�RTé�S�RTVYegZIRq\�Xvd§h
egd³\�]nX�#Fá:õ1b�egd³Z[]'XYegp'UWXYRTd�XYb�R:eg\�p'RT\�XveÜ]n\Þ]W_X# DHGUI Û1b�egf�bÞfiUs\�k�RIdYb�]sÛ1\ÞXv]�kMRIUW\
Ý�\�k�e¯UsdvRTl,RTdYXvegZ¿UsXv]'Viá���V1XY]�k�R5S�VYRTfTegdvR'h�egXxeÜd4#+.DHGUI Û1b�eÜf�b[eÜd1Us\,Ý�\�k�e¯UWdYRTl[RTdYXveÜZ,UsXv]'V
]s_ #+.sá=�R}\�]sÛ#tg]�]'à,UsX1dY]nZIR³w1Uic'RqdYe¯Us\,eg\�_ RTVvRT\�fTRqd}_ ]'V�XYb�egd�S�VY]nk�tgRTZÞh�UWdYdYÝ�ZIeg\�m�\�]'\�å
eg\�_ ]nVYZ¿UWXYegp'RÇS�VYeg]'Vvd}_ ]nV "DUs\�l #Fá,õ1b�R:RqZIS�bMUWdYegd}egd³XYb�Ý�d�\�]'XÇ]'\�XYb�R:S�VYeg]'Vvd§hFk�Ý�X
V�UWXYb�RqV³]'\�í Unó1XYb�R:tÜegànRTtgeÜb�]�]�l[_ Ý�\�fTXYeg]'\èh@Us\�l+í¯kMó�XYb�R:fT]'\�fqRTS�X³]W_^Z¿UWVYm'eg\MUWtgeÜçiUsXYeg]s\@á
õ1b�R � ]'eg\�X:SM]ndYXYRqVYeg]'V[S�VY]nkMUsk�egtgegXBc�]s_?"�Us\�lU#"egd:S�VY]nSM]nVYXveÜ]n\MUst1Xv]
Xvb�R�tgegà'RTtgegb�]�]�l
_ Ý�\�fTXYeg]'\,egtgtgÝ�dYXvV�UsXvRTl,k�cIU�fT]'\�XY]nÝ�V1S�tg]'Xxeg\[ßMm'Ý�VvR:ö§U�áFõ1b�R5tg]nm�tgegà'RTtgegb�]�]�l:egd $

tg]'mxì:í J	& 7 L M74O � î "KðL#¬ó � � ; tÜ]nm�í ) ��*+#¬ó%��� 7 í'& 7 � "@ó . &�í3��# . óið í��nó
� � ; tÜ]nm�í ) ��*+#¬ó%�	� ; í " � Q&Mó . V�
� &�í3��# . óið í3 nó

Û1b�RTVvR�
 1 R 7 í3&87�� Q&�ó/.ná-�}egp'RT\�Xvb�R��ÇUsÝ�dvdYe¯Us\+ZI]�l�RTtBhèXYb�R[tÜegànRTtgeÜb�]�]�l�f§Us\+kMRRTé�S�VvRTdYdvRTl#eg\ XvRTVYZ[dI]W_±Xvb�R�XBÛx]�_ Ý�\�fqXYeg]'\�d[]s_³XYb�R�lMUsX�U Q&DUs\�l�
xh1dY]+XYb�RTdvR�XBÛx]��ÝMUs\�XveÜXvegRTdøUWVYR[à�\�]sÛ1\
Usd 
 dvÝ��IfTegRT\�X³dvX�UsXvegdYXYegfTd �gáÞõ1b�RIS�]'dYXvRTVYeg]nV�S�Vv]'kMUWk�egtgeÜXBc9]s_4"
Us\�l #9egd§h�Ý�dveg\�m:XYb�RÇeÜZ[S�VY]nSMRqVKS�VYeg]nVYd $

ì:í "KðL#Kî J	& 7 L M7PO � ó � ì í J & 7 L M74O � î "KðL#¬óvì:íG"Kð(#¬óì:í J &877L M7PO � ó í��nó
� �� .�������� D�� � Rqé�S��O� M � I ��� �� �"!$#."� � % ��'& ��

ì:í J	& 7 L M7PO � ó í ÷nó

õ1b�egd}_ Ý�\�fTXYeg]n\�l�RTdYfqVYegkMRqdIXYb�R¿Us\�dYÛxRTV³XY]9XYb�R ��Ý�RTdYXveÜ]n\@h 
¢m'egp'Rq\ÞXvb�RIlMUWX�U�h¶UW\�l�XYb�R
\�]n\�eg\�_ ]'VvZ¿UWXYegp'R�S�VYeg]'Vvd§h�Û1bMUWX-ZIegmnb�X " UW\�l #�k�R'( ��âBX5Z,Uic:kMR�]s_Keg\�XYRTVvRTdYXÇXY]:ß�\�l
XYb�R1SMUsV�UsZIRqXYRTVKp'UWtgÝ�RTdFXYbMUWXFZ¿Usé�egZIeæçTRKXvb�R1SM]ndYXvRTVYeg]'V�S�VY]nkMUsk�egtgegXBc:í¯XYb�]'Ý�mnb�egXFdYb�]nÝ�tgl
RTZ[S�bMUsdvegçTRTl�XvbMUsX}S�]'dYXvRTVYeg]nV5S�VY]'k�Usk�egtgegXBcIZ¿UWé�eÜZIU±bMUip'R³\�]:_ Ý�\�lMUsZ[RT\�X�Ust¬dvX�UWXYÝ�d}eg\
w1Uic'RTdve UW\
eg\�_ RqVYRT\�fqR§óTá�Q�eCB½RTVvRT\�XYe¯UsXveg\�m�XYb�RItg]'m,tgegà'RTtgegb�]�]�lÞÛ1egXYb�VvRTdYS�RTfTX[XY]�"DUW\�l
tg]'m #ãÛ^R´ßM\�lIXvb�R}Z¿UWé�egZ�Ý�Z#tgegà'RTtgegb�]�]�l�dv]'tgÝ�XYeg]n\�$/J "Kð(#�L*)$+D�-, Q&¬ð(# D �/. 
e& ;10 $õ1b�RqVYR�egdIZ[]'VvRIXY]+XYb�R9SM]ndYXYRqVYeg]'V[l�egdYXYVvegk�Ý�XYeg]n\DXYbMUW\ ��Ý�dYX[egXYdIZ[]�l�R'á Ú dIf§UW\
k�R¿dvRTRT\�eg\�ßMmnÝ�VYR�ö§U�hFXYb�R[tÜegànRTtgeÜb�]�]�l�bMUWdøUãdYà'RqÛ S�R§Usà¬á Ú d�ÛxR¿eg\�fqVYR§UWdYR�#FhFXYb�R
Û1egl�XYb"]s_�XYb�R�fT]'\�l�egXYeg]'\MUWt-l�egdvXYVYegk�Ý�XYeg]'\D]W_�"�eg\�fqVYR§UWdYRTdiá Ú \�l eæ_�ÛxR�ß�é5"4XY]�U
dYR���Ý�RT\�fTR³]W_½p'UWtgÝ�RTdKZ[]sp�eg\�m-UiÛ1Uic}_ Vv]'Z�XYb�R1d�UsZ[S�tgR^Z[R§Us\ Q&èhsÛ^R�]'k�X�Useg\:U}dYR���Ý�Rq\�fTR
]s_FfT]'\�l�egXYeg]'\MUWt¬l�egdYXvVYegk�Ý�XveÜ]n\�dx]sp'RTV4#9Û1b�]'dvR}Z¿Usé�egZIU�ZI]spnR1XY]�eÜ\�fTVYR§UWdYeg\�m:p'UWtÜÝ�RTd1]s_#Fá
õ1b�R}\�Rqé�XD��Ý�RqdYXYeg]n\IÛxR5Z[egm'b�X^Usdvà:egd?
 mnegp'RT\:Xvb�R}lMUsX�U�h�Us\�l¿Xvb�R}\�]'\�eÜ\P_ ]'VvZ¿UsXvegp'R

S�VveÜ]nV1]'\ "Kh�Us\�lãUWdYdvÝ�ZIeg\�m�U�S�UsVYXvegfTÝ�t¯UsVxp'UstgÝ�R}]s_:#Fh�Û1bMUWX^Z[egm'b�X:"�kMR'( �
õ1b�R}S�]'dvXYRTVveÜ]nV-S�Vv]'kMUWk�egtgeÜXBc�]s_%"Þmnegp'RT\ #�egd
ì:í "^î J &87FL M7PO � ð(#¬ó � ì í J & 7 L M74O � î "KðL#¬óvì:íG"@óì:í J &877LNM7PO � î #¬ó ívö§znó



���
mean0 21.510.50

sigma

1

0.8

0.6

0.4

0.2

� �

P(D|sigma,mean)

P(D|sigma)

sigma
10.80.60.40.2

likelihood

0

2.5

2

1.5

1

0.5

0

.èegm'Ý�VvRÞö�$����	��
������
������������������� ���������!"� ���$# � ! �&% ��� ��!(')�&� �+*,� ��'-'.� � �
�/�0'1� !�� � ���1���2�Îá
��� jx]n\�Xv]'Ý�VxS�tg]'Xx]s_FXYb�R}tg]'mÇtÜegànRTtgeÜb�]�]�lIUWd-U}_ Ý�\�fTXYeg]n\I]s_%"ÞUs\�l�#FáFõ1b�R}lMUWX�U�dYRqX1]s_; � � SM]neg\�Xvd-bMUWl�ZIRiUs\ Q&��êö $ z:Us\�l 
%. � R í'& � Q&�ó/.m� ö $ z�á ��]'XveÜfqR�XvbMUsX}XYb�RZ,Usé�egZ�Ý�Z4egd1dYà'RqÛ#eÜ\ #Fá^õ1b�R³XBÛ^]:RqdYXYegZ,UsXY]nVYd1]W_advX�UW\�lMUsVvl�l�RTp�e¯UsXveg]'\Ib�Uip'R³p'UWtÜÝ�RTd# D �Dz $ � ��UW\�l�# DHG�I �"z $ �'z�á� � õ1b�RÇXBÛ^]:mnV�UsS�b�d-dvb�]sÛ $1XYb�R³tgeÜànRTtgegb�]�]�l,Usd}U�_ Ý�\�fTXYeg]'\,]W_ #Fh�Û1eÜXvb "�ßMé�RTl�XY] Q&@h�GHù ¯h�ì í ï�î " � Q&@ð(#¬ó � XYb�egd1egd-U�p'RqVYXYegf§UWt@dvRTfTXYeg]n\¿Xvb�VY]nÝ�m'b9XYb�R}S�R§Usà,eg\Þí¨U'ó �Yë�Us\�l,XYb�R
¢RTp�egl�RT\�fqR��Fí¯Z¿UWVYmneÜ\�UstgegçTRTlItgegà'RqtÜegb�]�]�lMóa_ ]'V?#Fh¬ì:í ï�î #¬óTh¬UWdYdYÝ�ZIeg\�mIU�Q¬UsX-S�VYeg]'V1]n\�"
íHVYRTdvf§UstgRTl[k�c�Us\IUsVvk�egXYV�UsVYcÇfT]'\�dvX�UW\�X�óTáFõ1b�R1Rqp�egl�Rq\�fTR-egdK]nk�X�UWeg\�RTl�k�c�S�Vv]O��RTfTXveg\�m³XYb�R
S�Vv]'kMUWk�egtgeÜXBc�Z¿UWdYd1eg\Þí¨U'ó´]'\�XY]:Xvb�R #�Usé�egd§áKõ1b�R5Z,Usé�egZ:Ý�Z�]W_aì:í¨ï�î " � Q&�ðL#¬óxegd-UsX#EDKáFõ1b�R}Z,Usé�egZ:Ý�Z#]s_Kì:í ï�î #¬óxegd-UsX4#ED G�I�á



� Rqé�SFí'� ; í " � Q&�ó . &�í3��# . óvó ívö'öió� ��]'VvZ¿Ust¯í "Kë Q&�ðL# . & ; ó $ ívö �nó=�R}\�]'XvR}XYb�R}_BUsZIegtgeÜUWV:#e& ) ; dvf§Ustgeg\�m:]W_¶XYb�R5RqVYVY]nV-kMUWVYd�]'\�"Ká+�RTXKÝ�dx\�]sÛDUsdvà�Xvb�Rf��Ý�RTdvXYeg]'\ 
¢m'egp'RT\�XYb�R-lMUWX�U�h�Us\�l:XYb�R�\�]'\�eg\�_¨]'VYZ,UsXveÜpnRFS�VYeg]'Vvd§h
Û1bMUWX1ZIegm'b�X:#,k�R'( �Fõ1b�egd*��Ý�RqdYXYeg]n\¿l�e B¬RTVvdx_ VY]nZ Xvb�R�ßMVYdvX1]'\�R}ÛxR5UWdYà'Rql¿eg\:XvbMUsX1ÛxR
UsVvRI\�]sÛ�\�]nX³eg\�XYRTVvRTdYXvRTl�eÜ\-"Ká,õ1b�eÜdÇSMUsV�UsZIRqXYRTV³Z:Ý�dYX}XYb�RqVYR�_ ]nVYR,k�RÞü���
����¯ú)�Wþ=���iù��
]sp'RqV§áFõ1b�R³S�]'dvXYRTVveg]'V1S�Vv]'kMUWk�egtÜegXBc:]W_ #9eÜd $

ì:í'#Kî J &87FL M7PO � óU� ì:í J & 7 LNM7PO � î #¬óvì:í3#¬óì í J &87EL M74O � ó $ ívö§ynó

õ1b�R,lMUWX�UiåBl�RTS�RT\�l�RT\�X:XYRTVvZ ì:í J	& 7 LNM7PO � î #¬ó�UsS�S�R§UsVvRTl
RiUsVYtgegRTV:Usd�XYb�R,\�]nVYZ,UstgegçTeg\�mfT]n\�dYX�Us\�X�eg\DR���ÝMUWXYeg]'\�ívö§znóTë}]'\�RÞ\MUWZIR[_ ]nV¿Xvb�egd ��ÝMUW\�XvegXBc egd,XYb�R 
¢RTp�egl�RT\�fqR��gh-]nV
Z¿UWVYmneÜ\�UstgegçTRTl�tÜegànRTtgeÜb�]�]�l@hq_ ]nV #Fá%=�R1]'k�X�Useg\:Xvb�R-RTp�egl�RT\�fTR�_ ]'V #ãk�c�eg\�XYRTmnV�UsXveg\�m³]'Ý�X"Kë1U�\�]'\�eg\�_ ]nVYZ,UsXYegpnR³S�VYeg]nVøì:í "@ó � öO&�# I egd:UsdYdvÝ�ZIRql@á�õ1b�R��³UsÝ�dvdYe¯Us\�eg\�XYRqm'V�UWtBh
ì:í J & 7 LNM7PO � î #¬ó�����ì:í J	& 7 L M74O � î "KðL#¬óvì:íG"@óe!�"Kð�c�egRTtgl�d $

tg]'mxì:í J	& 7 L M74O � î #¬ó%� � ; tg]'m�í ) ��*+#¬óh� 
��# . V+tg]'m ) ��*+#e& ) ;#JI $ ívöB��ó
õ1b�R}ß�VYdYX}XBÛx]:XYRTVvZId-UWVYR³Xvb�R³k�RTdYX�ßMX1tg]'m:tgegà'RqtÜegb�]�]�l�í?� ¯ù Hh�XYb�R³tg]'m:tgegà'RTtgegb�]�]�l:Û1eÜXvb" � Q&�óTáFõ1b�R³t¯UsdYX1XvRTVYZêegd1XYb�R}tg]'m�]s_KXvb�R�
 ��fTfiUsZ _�UsfTXv]'V ��Û1b�egf�b,SMRT\�UstgegçTRTd-dvZ¿UWtÜtgRTV
p'UstgÝ�Rqd¶]W_ #Fá�=Db�RT\�Û^R�l�eCB½RTVvRT\�XYe¯UsXvR1XYb�Rxtg]'m�RTp�eÜl�RT\�fTRxÛ1egXYb�VYRTdvSMRTfqX^Xv]-tg]'m #FhiXv]-ß�\�l
XYb�R1ZI]'dvX@S�Vv]'kMUWk�tgR #FhWXYb�R-UWl�l�egXYeg]'\�Ust'pn]'tgÝ�Z[R@_BUsfTXv]'V-í'#e& ) ; óèdYb�eæ_ Xvd¶Xvb�R1Z¿UWé�eÜZ�Ý�Z_ Vv]'Z #FD�Xv]#ED G�I�� . 
e&�í ; � öió ívö �nó
âB\�XYÝ�egXveÜpnRTtgc�hnXYb�R5l�RT\�]'Z[eg\MUsXv]'V1í ; �:ö§óxfT]nÝ�\�XYd1Xvb�R}\�Ý�Z:kMRTVx]s_@\�]'egdYR}ZIRiUsdYÝ�VYRTZ[RT\�XYdfT]n\�X�Useg\�RTl�eg\�Xvb�R ��ÝMUW\�XvegXBc 
 � R 7 í3& 7 � Q&�ó/.ná,õ1b�R:dYÝ�Z fT]n\�X�Useg\�d ; VYRTdveÜl�ÝMUstgdBå
d?��ÝMUWVYRTlèhFk�Ý�X}XYb�RqVYR¿UWVYR:]n\�tgc í ; �øöió}R�B¬RTfTXveÜpnRI\�]negdYR:ZIRiUsdYÝ�VYRTZ[RT\�XYd-k�RTf§UWÝ�dYR[XYb�Rl�RTXvRTVYZ[eg\MUsXveÜ]n\:]s_F]'\�R�SMUsV�UsZIRqXYRTV ",_ Vv]'Z�XYb�R}lMUWX�U}fiUsÝ�dvRTd-]n\�R-l�egZ[RT\�dYeg]n\�]W_¶\�]neÜdvR
XY]ÇkMR�m']'k�k�tgRTl�Ý�SIeg\�Ý�\MUip']neÜl�Usk�tgRx]sp'RTVòå ßMXvXYeg\�m�áP.èegm'Ý�VvR³öTk�dYb�]sÛ1dxXYb�R1Z¿UsVvm'eg\MUWtÜegçTRql
tgegà'RTtgegb�]�]�lãUWd-U�_ Ý�\�fTXYeg]n\�]s_ #�Ustg]n\�m:Û1egXYb,XYb�R�tgegà'RTtgegb�]�]�l¿Usd}UÇ_ Ý�\�fqXYeg]'\�]W_ #�Û1eÜXvb"9ßMé�RTl�XY]�egXYd1Z[]'dYXxS�Vv]'kMUWk�tgR5p'UWtgÝ�R'h Q&@á
õ1b�RÇßM\MUWtKeg\�_ RTVvRT\�fTR:ÛxR�ZIegm'b�X1Û1egdYb�XY],Z¿UWà'R³egd�
¢m'egp'Rq\�XYb�R�lMUWX�U�h�Û1bMUsX}egd?" ( �

õF]¿UW\�dYÛxRTV³Xvb�egd§h¬ÛxR�Z,UsVvm'eg\MUstgegçTR}]sp'RqVF#
UW\�l�]'k�X�Useg\�XYb�R:SM]ndYXYRqVYeg]'V}Z¿UWVYmneÜ\�Ust¬l�egdBå
XYVvegk�Ý�XYeg]n\¿]W_!"Kh�Û1b�egf�b,egd-U ( XYÝ�l�RT\�X1XBåBl�egdYXYVvegk�Ý�XYeg]n\�$

ì:í "^î ï:ó � ö	&�� ; í " � Q&�ó . V�
�� M
	(. $ ívö'�nó
� �ËÃ������ÍKÙ���ÏsÆÑÌ}ØxÏsÃ¿Ð�Â4Ã¿ÄFÅÇÆ È É§Å
â-\�]sÛ egtgtgÝ�dYXvV�UsXvR³XYb�R�fT]n\�fTRTS�X³]s_KRT\�dvRTZ:k�tgR³tgR§UWVY\�eg\�m[k�c[_ VvRTR�RT\�RTVvm'c�Z[eÜ\�eÜZ:eæç§UsXveg]'\
k�c[ßMXYXveÜ\�mIUs\�UsS�S�VY]sé�egZ¿UsXveg\�m}RT\�dYRqZ:k�tgR±ÿ íG"Kð(#¬óxXY]:XYb�R³SM]ndYXvRTVYeg]'V�l�egdYXvVYegk�Ý�XveÜ]n\�í��iå
÷'óqá +�RTX:Ý�dIZ,UsànR:XYb�R�dveg\�m'tgR�UsdvdYÝ�Z[S�XYeg]'\+XYbMUWX:XYb�R�UWS�S�VY]sé�egZ¿UWXYeg\�m,RT\�dvRTZ:k�tgR,egd
dYRqSMUsV�Usk�tgR-eg\�XYb�R´_ ]'VvZ ÿ:í "KðL#¬óU�Dÿ I íG"@óvÿ � í3#¬óqá%�-]³VvRTdYXvVYegfTXveÜ]n\�dx]'\�XYb�R´_ Ý�\�fTXveg]'\MUWt_ ]nVYZê]s_aÿSIMí "@ó1Us\�l�ÿ � í'#¬ó1UsVYRÇZ¿Usl�R'á



=�R-Û1VvegXYR³l�]sÛ1\,U�p'UsVve UWXYeg]'\�Ust�_ VvRTR³RT\�RTVYmnc�h
� í ÿ³ó%� � � !�" ! #�ÿ I�í "@óYÿ � í'#¬ó�tg]'m ì í ï�î "KðL#¬óvì:íG"Kð(#¬óÿ I íG"@óvÿ � í3#¬ó $ íYö  nó

=�Rxf§Us\ ßM\�l:Xvb�R1]'S�XvegZ¿Ust�dvRTSMUsV�Usk�tgR�l�egdYXYVvegk�Ý�XYeg]n\øÿ"k�c�fT]'\�dvegl�RTVYeg\�mÇdYRTSMUWV�UWXYRTtgc:XYb�R
]nS�XYegZIegç§UWXYeg]'\,]W_ �ê]sp'RTV:ÿ I íG"@ó±_ ]'V±ßMé�RTl ÿ � í'#¬óThKUs\�l
XYb�RT\
Xvb�RI]nS�XYegZIegç§UWXYeg]'\9]s_ÿ � í'#¬ó�_ ]'VxßMé�RTl�ÿ I�í "@óTá
�+��� ���+67�
! �
5���67�
*'.-*����	��
���
Ú d-UÇ_ Ý�\�fTXveg]'\MUWtM]W_�ÿ I í "@óTh)�4egd $

� � � � !�"�ÿ I�íG"@ó�� � ! #�ÿ � í3#¬ó�tg]nm^ì:í ï�î "Kð(#¬ó+V+tÜ]nm �¢ì:íG"@ó@&'ÿ:í "@ó ���FV�fT]n\�dYXiá
� � !�":ÿ I íG"@ó ��� ! #�ÿ � í'#¬ó ; � ö� í " � Q&�ó . V+tÜ]nmKÿ:íG"@ó � V fT]'\�dYX§á T

õ1b�R,l�RqSMRT\�l�RT\�fTR�]'\�ÿ � Xvb�Ý�d:fT]'tgt¯UsS�dYRTd:l�]sÛ1\+XY]
U9l�RTS�RT\�l�Rq\�fTR�dYegZ[S�tgc�]'\�XYb�RZ[R§Us\ Q� 1 � ! #�ÿ � í3#¬óqöO&�#+.'á�-]sÛôÛ^R�f§Us\,VYRqfT]'mn\�egçTR}XYb�R�_ Ý�\�fTXYeg]'\ � ; Q�m�. íG" � Q&�ó/.}UsdxXYb�R5tg]nm³]s_KU��³UWÝ�dYdve¯Us\egl�RT\�XveÜfiUst@Xv]IXvb�R³S�]'dYXvRTVYeg]nV5l�eÜdvXYVveÜk�Ý�XYeg]'\ã_ ]'V-U SMUsVvXYegfTÝ�t¯UsV�p'UstgÝ�R}]s_ � � Q� á ( eg\�fTR:Ul�egpnRTVYmnRT\�fTR ��ÿ�tg]nmMí ÿ &'ì³óxegd-Z[eg\�egZ:eÜçqRTlIk�c,dYRTXvXYeg\�m,ÿ ��ì h�ÛxR�f§UW\�egZIZ:RTl�e UWXYRTtgc
Û1VveÜXvR}l�]sÛ1\IXvb�R³l�egdYXvVYegk�Ý�Xveg]'\¿ÿ������I íG"@óxXYb�UsX1ZIeg\�egZ:egçTRTdF�"_ ]nVxßMé�RTl�ÿ � $

ÿ �����I í "@ó�� ì íG"^î ï,ð Q� ðòñ¿ó%�U��]'VvZ¿Ust¯í "Kë Q&èð(# .I�� � ó $ íYö'�nó
Û1b�RqVYR�#+.I�� � �4öO&�í ; Q� óqá
�+� � ���+67�
! �
5���67�
*'.-*�������
�:��
Ú d-UÇ_ Ý�\�fTXveg]'\MUWtM]W_�ÿ � í'#¬óThl�#egd³í¯\�Rqm'tgRTfTXveÜ\�mIUsl�l�egXveÜpnR-fT]n\�dYX�Us\�XYd�óB$

� í ÿ³ó � �f� ! #�ÿ � í'#¬ó � � !�"øÿ I�í "@ó�tg]'mKì:í ï�î "Kð(#¬ó+V+tÜ]nm �¢ì:í3#¬ó@&'ÿ � í3#¬ó � �
� � ! #�ÿ � í3#¬ó! Bí ; # .I�� � V 
Fó � &�� � � M . ��ö � tÜ]nm � V
tg]nmaÿ � í3#¬ó#"

Û1b�RqVYR:XYb�R�eg\�XYRTmnV�UWtK]sp'RTV?"�egd}SMRqVB_ ]nVYZIRql UWdYdYÝ�ZIeg\�mIÿ I�íG"@óW��ÿ$�%�&�I í "@ó $ {-RTVvR'hFXYb�R� åBl�RTS�RT\�l�Rq\�XxRTé�S�VvRTdYdveÜ]n\�eg\�XYb�Rxk�V�Usf�à'RTXvdKf§UW\�k�R^VvRTfT]nm'\�egçTRTlIUWd@Xvb�R1tg]'m1]s_¬U-m�UsZ[Z¿U
l�egdvXYVYegk�Ý�XYeg]'\�]sp'RTV � íHdYRTR�R���ÝMUsXveg]'\,í y'óvóThsmnegp�eg\�m³UWd¶Xvb�R1l�egdYXvVYegk�Ý�Xveg]'\:XYb�UsXFZIeg\�egZIeæçTRTd� _ ]'VèßMé�RTl,ÿ IJ$¶ÿ������� í � ó*�S�Kí � ëU�(T¨ðLW TÜóTðnÛ1egXYb,öO&��(TI� �. í ; #+.I�� � V 
Fó^UW\�l�W(TI� ; &���á
�+�'� ( *'�
.=6 *)� 67�
! "?! �*��
���+�,��
U:��=�R[\�]sÛÀbMUipnRãUW\
egZIS�tÜegfTegX}R���ÝMUWXYeg]'\+_ ]nV�Xvb�R,]'S�XveÜZ,Ust^UWS�S�Vv]sé�egZ,UsXYeg\�m,RT\�dYRTZ:k�tgR'h
Û1egXYb #+.I�� � �#ö	&�í ; Q� óqh�Us\�l Q� � � T�W(TBáFõ1b�R}dY]ntgÝ�XYeg]'\[egd $

ö	& Q� ��
e&�í ; ��ö§ó íYö§÷nó



õ1b�Ý�d-ÛxR}]'k�X�Useg\@hnk�cIRT\�dvRTZ:k�tgR}tgR§UsVv\�eg\�mMh�UW\¿UsS�S�VY]sé�egZ¿UWXYeg]'\�XY]:Xvb�R}SM]ndYXYRqVYeg]'V�XYbMUWX
UsmnVYRTRqd�\�egfTRTtgc�Û1egXYb"XYb�R�fT]'\�pnRT\�XYeg]'\MUWt-RTdvXYegZ¿UWXY]nVYd§á�õ1b�R UWS�S�VY]sé�egZ¿UWXYR[SM]ndYXYRqVYeg]'V
l�egdYXvVYegk�Ý�Xveg]'\�]sp'RqV � eÜd³U,m�UsZ[ZIU�l�egdYXYVvegk�Ý�XYeg]n\ÞÛ1egXYb�ZIRiUs\ Q� fq]'VYVvRTdYS�]'\�l�eg\�mÞXv]�U
p'UsVve¯Us\�fTRx]s_�#+.D� 
e&�í ; �,ö§ó%� #+.DHGUI á Ú \�l�XYb�R-UsS�S�Vv]sé�eÜZ,UsXvR¶S�]'dvXYRTVveg]'VKl�egdvXYVYegk�Ý�XYeg]'\]sp'RqV "Þegd-U��³UsÝ�dvdYe¯Us\,Û1egXYb[ZIR§UW\ Q&�UW\�lIdvX�UW\�lMUsVvl�l�RTp�e¯UsXveg]'\�#EDHGUI'& ) ; á
��� %+. *���$
&�,+3�&�!1&(.=6��
âxXYbMUW\�à¿u�Usl�_ ]nVYl �-R§UWt¶Us\�l��}RT]HBÞ{-eg\�XY]n\[_ ]'Vxb�RTtgS�_ Ý�t¬l�egdYfTÝ�dvdYeg]'\�d§á
� Å?�'Å}ÍKÅÇÃ	�-Å}Ä
wx]sé½h��:ás|1á'`FághsUs\�l�õ1e¯Us]Mh	�:áij}á¬íYöi÷� 'ynó�
 ���sùqû���'ú �¯ú��Tù	
Yùiú @ ùf�Hú�û �������gû���� @ �sþ)�'ú)�Wþ=�iû��gû'áÚ l�l�eÜdv]'\� =�RTdYtgRTc�á
Q}Uic�UW\@h'`Fágh'{�eg\�Xv]'\@h��:á�|´áÜh��-RiUstBh'u³á�r�ágh'UW\�l���RTZ[RTtBh'u³á ( áKíYöi÷'÷��'ó1õ1b�R1{-RTtgZIb�]'tgXYçZ¿UWf�b�eÜ\�R'á��Çù C 
@�sþ����'üX� C ��������'úèáFXY]IUWS�SMRiUsV§á.�RTc�\�Z¿UW\@h�uÇá�`Fá1íYöi÷� ��nó��l�������gû���� @ �sþ���ù @�� �'ú)� @ û'áE=�á Ú á�wxRT\O�TUWZIeg\@hnâB\�f'á
{-eg\�XY]n\@h+�:áM|´áÜh�Us\�l9p'Us\�j1UsZ[S@hMQ�ágh@ívö§÷'÷ny'ó[~}RTRTS�eg\�m[\�RTÝ�V�UstF\�RTXBÛx]'Vvà�d5dvegZIS�tgR-k�c
ZIeg\�egZ:egçTeg\�m}XYb�R}l�RqdYfTVveÜS�XYeg]'\�tgRT\�m'XYb,]W_aXvb�R}Û^RqeÜmnb�XYd§á�âB\�$��D
@� @ ù�ù����¯ú��Wûm�?�����������
�! �á

{-eg\�XY]n\@h��:á¬|1ágh@UW\�l-��RTZIRTtBh¬u³á ( á[íYöi÷'÷	��ó Ú Ý�Xv]�RT\�fT]�l�RTVvd§h�ZIeg\�egZ�Ý�Z l�RTdYfTVvegS�XYeg]'\tgRT\�m'XvbÞUs\�l�{-RTtgZ[b�]'tgXYç�_ VvRTR�RT\�RTVvm'c�á}âB\#" ���O�nú @ ùTû �¯ú$�³ù C 
?�sþ�%�ú�����
Tü�������'ú$�D
@�!�@ ùTû�û��¯ú��&�I�iû�� ùiü³û�'Fh@Rql@á¬k�c)(MáèQ�á¬jx]sÛ1Us\@h��:á�õ¶Rqd�UsÝ�VY]MhèUs\�l*(�á Ú tgdYS�RTfTXv]'Vih ( UW\r�UsXvRT]Mh�j1UWtge�_¨]'VY\�e U�á�rã]'VYm�Us\[~±UWÝ�_ Z,Us\�\@á
r�UWfT~³Uic�h}Q�á�(�á1j}á8íYö§÷n÷��nóÕwÎUicnRTdYe¯Us\ôeÜ\�XvRTVYS�]'t¯UsXveg]'\@á+�³ù C 
?�sþ����nü �+C ��������nú-,
í ynóB$ �Mö �.� ���  �á

r�UWfT~³Uic�h-Q�á/(Má1j}ágh³íYöi÷'÷��nU'ó |F\�dvRTZ:k�tgR,tgR§UsVv\�eg\�m UW\�lDRTp�egl�RT\�fqRÞZ,Usé�egZ:eÜçiUsXYeg]s\@á
dYÝ�k�ZIegXYXvRTlIXv] �-âY` (10 ÷���ár�UWfT~³Uic�hFQ�á2(Má@j}á9íYö§÷n÷��WkMó .�VvRTR:RT\�RTVvm'c�Z[eÜ\�eÜZ:eæç§UsXveg]'\�Ustgm']nVYegXYb�Zê_ ]'V}l�RTfq]�l�eÜ\�m
Us\�l,fTVvc�S�X�UW\MUstgc�dYegd§á�3ÎþÜù @ ��
?�nú)� @ û4�èùO���¨ùO
�û6527Þí �'óD$ ��� �8� ���  �á�-RiUstBhMuÇáMr�ágh�Us\�l�{-eg\�XY]n\@h �:áM|´á5ívö§÷n÷'y'ó Ú \�RTÛ#p�eÜRqÛ#]s_¶Xvb�R�|Kr Ustgm']nVYegXYb�Z XYbMUWX��Ý�dvXYeæßMRTd1eg\�fTVvRTZIRq\�X�Ust@UW\�l,]'XYb�RTV-p'UWVYe¯Us\�XYdiá�
 ��nü�ù	��
��:9���áFdYÝ�k�ZIegXYXvRTl@á


