
���������
	���
����
�����
����������� �
�"!#�%$
���
���&�'��	�()���*
+�-,.	��+�/�%	'�����+�
(10324�5�6���7�
��,8	��9�:��;=<
	��

>@?A?CBEDGFH?=IJ?ADLKNM6O�PQKSR3B.?UTVTXWVM6Y
Z [�\^]`_babcd[�efa:gihkjlgfcm\^nSab[�_ oSp�qr[7e^p7[

s�e^qutf[7_5vwquayxzg`h�{|gf_bgfeUabg
}�~d� qreN�^� v�jlgi�r�u[��i[@�:gU]i�
{6gi_�gieUabgd���fo9�U�)��jJ]ie^]i�^]

���U�S�S�i�l�y�^�A�A�^���S�H���^�f�����S i¡N i�U�N k�y�U¢i£
¤¦¥)§i¨S©Nª�«&¨

¬�a�[7_5]�abqrti[d\N_�gi\&gi_babqrgieH]`�'­Nawa�que^�¯®°¬y±³²�´)gfe�µyn^e^p*¶
a�qugfe·ab_�[7[�v¯q¸v3]`e·qrcd\Hgf_wa5]`eUa3a�gAgi��h°gf_3�r[�]i_beS¶
qreN�¹queº�i_5]`\N»^qrp�]`�mcmgS�S[��rv�¼¾½/[¦qr�S[�eUabquh°x¿ab»N[
\N_�gi\H]`�f]`abqrgieL]`eH�L¬y±³².nN\G�N]�a�[�vÀgie¦a�»N[9µyn^e^p*¶
a�qugfe=ab_�[7[m]iv�­NÁS[��=\&giqreUa)[�ÂUn^]�a�qugfe^v�gihl]9vbque^�i�r[
p7gie^vwab_5]`qreN[��Ã[�efa�_bgf\Ax3cz]�ÁSqrcmqrÄ�]`abqrgie¦\N_�giÅN�r[7c
¼
{"»Nq¸v']`�r�ug�Æ�v�] cdgi_�[k[�Ç�p�qr[7eUa|cd[�vbv�]`�f[knN\G�N]�a�queN�
\N_�g`a�gSp�gi�Aa�»^]`ema�»N[�ÆJ[7�r�NÈAeNg�Æ:e+[7É&[�p*a�qutf[:¬y±³²=gih
Êfqu_�ginÌËvw[�È+]ie^��±:Ë_b[�n�Ëp�qr�|® }�ÍiÍ �i´�¼6½L»N[�e�a�»N[³µyn^e^p*¶
a�qugfeÎa�_b[�[d»^]iv@]ieÎqreUab_5]ip*a5]`ÅN�rx=�¸]`_��i[mcz]�ÁSquc+nNc
p7�uq¸ÂUnN[ÎvbquÄ�[ÎÆJ[�\^_bgf\HgUvw[Ca�g3cz]�ÁSqrcdquÄ�[Î]`e¹]`\S¶
\N_�gÏÁSqucz]`ab[9p7gie^vwab_5]`qreN[��/[�efa�_bgf\AxÎÅ^]fvw[��Ðgie¯_�[�¶
�fqugfeC�i_5]`\N»^v%®ÒÑk[��Nqr�Sq¸]�[7a�]`�Ó¼rÔGÕ ~i~ Õf´*¼:{6g�cz]�ÁSqÖ¶
cdqrÄ7[�a�»N[ e^[7ÆLgiÅNµy[�p*a�qutf[�ÆJ[�\N_�gi\&gfvb[ ]C×w�rgAgi\AxSØ
tf[7_5vwqrgieCgihk¬y±³²J¼H½/[+vb»Ng�Æ¹ab»H]�a)ab»Nq¸v xAqr[7�¸�Nv)]ip*¶
p7nN_�]`ab[�[�vwabqrcd]`ab[�v³gih�ab»N[)ÆJ[7qr�i»Ua�v³g`h|nNeH�Squ_�[�p�ab[��
�f_�]i\N»Nq¸p7]`�GcdgS�S[7�¸v:qreÀ]zvbqrcm\^�u[Ù[�ÁS\&[7_�qucd[�efa�¼

Ú ÛfÜ¹Ý�Þ¦ß3à4áãâ/Ý�ÛNß3Ü

ÊfnNe^p*a�qugfe
ab_�[7[�v ]`_�[@Æ:q¸�S[7�rx�nHvw[��C]iv�[7Ç�p�qr[7eUa _�[7\N_�[�vb[7eUa�]`¶
abqrgieHvdh°gi_z\N_�giÅH]`ÅNqr�uquayx¯cdgS�S[7�¸v��S[7­^eN[��ägfeä�f_�]i\N»^v�¼4²Ngf_
qre^vya5]`e^p7[iÔÌa�g
\H[�_wh°gf_bcå[7ÁN]ip*aÙqreSh°[7_�[7e^p7[dqueçæ"]Ïxi[�vwq¸]`e=e^[�aw¶
ÆJgi_�ÈAv�gfeN["ayxA\Nq¸p7]`�r�rx1ab_5]`eHvyh°gf_bczv'ab»^[ �Sqr_b[�p*ab[��m�i_5]`\N»mqueUa�g
]JµynNe^p�abqrgieda�_b[�[�]`e^�dp�gfcd\NnSab[�v�ab»^[:\HgUvya�[7_�qugf_�\N_bgfÅ^]`Å^qu�rqÖayx
g�ti[�_ka�»N[)p7�uq¸ÂUnN[�vlg`hÌa�»N[lµynNe^p*a�qugfe�a�_b[�[ n^vbque^�+�rgSp7]`�&\N_�gi\^]`¶
�f]`abqrgiem_bn^�u[�v7¼�{"ÆlgÙgfnSakg`hGcz]`eAx%ÆJ[7�r�NÈAeNg�Æ:edvbp5»N[�cd[�v�h°gf_
ab»^qrv6\NnN_�\HgUvw[l]`_�[kè�nN�fque1\^_bgf\^]`�U]�abqrgied®XÊf[7eHvw[�e�Ô }�ÍiÍfé ´G]ie^�
oA»^]`h°[7_b¶êoS»N[7eNg�xz\^_bgf\^]`�U]�abqrgie/®VoA»H]�h°[7_�ëºoA»N[�eNg�xiÔ }�ÍiÍf~ ´*¼
ÊfnNe^p*a�qugfeìa�_b[�[�vã]`_�[í]`�¸vwgîque^�Nqrvb\H[�e^v�]`ÅN�r[ºh°gi_ã�u[�]`_�eNqreN�
�i_5]`\^»Nqrp�]`�GcdgS�S[7�¸vJh°_bgfcï�N]`a�]mab»^_bgfnN�i»9ab»N[zðÒñêò�ó�ô�ñÓðÒõÏò�ö&ó�÷�ø
ö^÷�ó*ñÓðX÷�ù&ô`úUû³ñVñÓðÒùUü�®°¬y±l²�´:\N_bgSp7[��SnN_�[iÔSgiab»N[�_bÆ:q¸vb[)ÈAeNg�Æ:eC]fv
ðÒñêò�óbô`ñVðÒõ�ò9ý7þ�ô`úÿðÒùUüÃ®VÊiqr_bgfnGËvb[7È=ë�±"Ë_�[7n|Ëp�qr�VÔ }�ÍiÍ �i´*¼�{"»^qrv9ò��5ø
��ò5þ�ñÓðÒõ�ò������ \N_�gSp�[��SnN_�[=_b[�\N_�[�vb[7eUa�vda�»N[�µygfqueUa9\^_bgfÅ^]`ÅNqr�u¶
quayxd�Nqrvwab_�quÅ^nSabqrgie�que9ab[7_�czv³gihÌab»N[Ùp��rq¸Âfn^[�cz]`_��iqre^]i�rv�gih�ab»^[
µynNe^p�abqrgie+ab_�[7[fÔi]`e^�+]`�uab[�_be^]`ab[�v|Å&[�ayÆJ[7[�e+nN\G�N]`abqreN�)ab»N["\^]`¶
_5]`cd[�a�[7_5v�g`h^a�»N[�cdgS�S[7�^n^vwqreN�@¬y±l²=]`e^�m\N_�gi\H]`�f]`abqreN��ab»^]`a
p5»^]ieN�i[³abg�ab»N["_�[�vwa'gihNab»N["cdgS�S[7�SnHvwqreN��ab»N[6µynNe^p�abqrgie+ab_�[7[i¼

²Ngf_lvwab_�n^p*a�nN_�[��z\N_�giÅ^�u[�cdv�Ôfab»N[lµynNe^p�abqrgieza�_b[�[ _�[7\N_�[�vb[7eUa�]`¶
abqrgiez_�[��Nn^p�[�v�ab»N[)vw\H]ip�[�]ie^�mabqrcd[ p�gfcd\N�u[7ÁSqÖayxmg`hGab»^[�¬y±³²
\N_�gSp�[��NnN_b[@�S_5]ivwabq¸p7]i�u�rxi¼
{"»N[9­^_�vwa%_�[�vbnN�ua%Æl[9\N_b[�vw[�eUa%que¯ab»Nq¸v%\H]`\&[7_%q¸v%]Ch°nN_wa�»N[7_
�S[�p�_�[�]ivb[9qreäab»N[Àabqrcd[Cp�gicd\N�r[�ÁSquayxçg`h�ab»N[
[�ÉG[�p�abqrti[À¬y±³²
\N_�gSp�[��NnN_b[f¼|¬�a³q¸v�vb»Ng�Æ:e%a�»^]�alÅHgiab»mab»N[:¬y±l²�]ie^��µynNe^p*a�qugfe
ab_�[7[+\N_�gi\^]i�f]�a�qugfe�n^\&�N]`ab[�v�]i_b[@­^ÁA[��C\&giqrefa)[�ÂUn^]`abqrgie^v g`h
]@cz]�ÁSqrc%nNcí[�efa�_bgf\Ax+\N_�giÅ^�u[�c.Æ:quab»9p7[7_ba�]ique�p7gie^vwab_5]`qreUa�v�¼
{"»Nq¸vÀnNeNquh°xUqreN�ÃtAqu[�Æå�uquhÒa�vÀa�»N[Ðvya�_bq¸p*aCvw[�\^]`_5]�a�qugfeLque ab»^[
[�ÉG[�p�abqrti["¬y±³²=\N_bgSp7[��SnN_�[JÅH[7ayÆl[�[7em¬y±³²=]ie^��µyn^e^p*a�qugfe%a�_b[�[
\N_�gi\^]i�f]`abqrgie�ÔN]ie^�
]`�r�ug�Æ�vJh°gf_�cdgi_�[@[�Ç�p�qr[7eUa�v�p5»N[��NnN�uqreN�Uv
g`h'ab»^[@¬y±³²¯]ie^�1µyn^e^p*a�qugfe�a�_b[�[@\N_�gi\^]i�f]�a�qugfe�nN\G�N]�a�[�v�¼
²Ngf_�vbgicd[%�f_�]i\N»^v"a�»N[mcd]`ÁSquc+nNc�p7�uq¸ÂUnN[+vbqrÄ7[%qreCa�»N[+p7gi_b¶
_�[�vb\Hgfe^�SqreN�ÙµynNe^p�abqrgie
ab_�[7[@q¸v�vwabqr�u�6queUa�_�]fp*a�]iÅN�rx��r]i_b�f[iÔN]ie^�
ab»^[z\N_bgfÅN�r[7cEeN[�[��Nv)a�gCÅH[ma�]fp5ÈA�u[��=a�»N_bgfnN�i»/]`\N\^_bgÏÁSqrcd]`¶
abqrgieHv7¼@{6g�ab»^qrv)[�ÁAa�[7eUa)ÆJ[%\^_bgf\HgUvw[m]zh°_5]`cd[7ÆJgi_�ÈÀp7�ugUvw[��ux
_�[7�¸]�ab[��)abg)]`e@[�ÁNp7qÖa�queN��_b[�p�[�efa|ab[�p5»^eNqrÂUnN[³h°gi_']`\N\N_�gÏÁSqucz]`ab[
qreSh°[7_�[7e^p7[ t�]`_�qrgin^vb�ux+ÈAeNg�Æ:e�]ivl�ugAgf\UxmÅ&[7�rqu[7h�\N_bgf\^]`�U]�a�qugfe�Ô
vbnNcm¶Ó\N_�gS�Sn^p�a']`�r�igf_bquab»^cÀÔÏgf_|�i[�eN[7_5]`�rqrÄ7[��@�Nqrvwab_�quÅ^nSabqrti[l�r]ÏÆ
®ÒÑk[��Sq¸�Sqr]Ù[7ak]`�Ó¼uÔfÕ ~i~ Õi´*¼'s vbque^�)ÈAeNg�Æ:�r[��N�i[Jg`h^a�»N[:p��rgfvb["_b[7¶
�¸]�abqrgieHvw»Nqr\�Å&[�ayÆJ[7[�eÎ\^_bgf\^]`�U]�abqrgieÎ]`e^��¬y±³²¦nN\G�N]�a�[�v�Ô�ÆJ[
\N_�gi\&gfvb[�]C\N_�gSp�[��NnN_b[da�»^]�am\H[�_wh°gf_bczv+]`\N\N_�gÏÁSqucz]`ab[d¬y±³²
gie
óbò�üiðX÷�ùdü`óbô5ö	�Aý5ÔUÆ:»Nq¸p5»z]`_�[JeH]�abn^_�]i�S[�ÁAab[�e^vwqrgieHv�g`hUµynNe^p*¶
abqrgie�ab_�[7[�v�a�»^]�a
cz]Ïx¦p7gieUa�]ique p�xSp��r[�v
]`eH�LÅH[ç�S[�vwqr�ie^[��
abg�»^]Ïti[1vbcz]`�r�u[�_�p7�uq¸ÂUnN[+vbquÄ�[�v�¼ {"»Nq¸v%úr÷�÷5ö�
ÀðÒñ�ò7óbô�ñÓðÒõ�òmý7þ�ô`úÿø
ðÒùUü@\N_bgSp7[��SnN_�[³p7gie^vbqrvwa�v|g`h^_�nNeNe^queN��­NÁS[��1\&giqreUa6[�ÂfnH]�abqrgieHv
Æ:»Nq¸p5»=vwgf�utf[@h°gi_)vya5]�a�qugfe^]`_�x9\&giqreUa�v�gihk]�p�gfe^vya�_�]ique^[��C]`\N¶
\N_�gÏÁSqucz]�a�[�[7eUa�_bgf\Uxdvbqucdqr�r]i_³a�g%a�»N[ _�[7�fqugfe��i_5]`\N»dh°_�[7[�[7eS¶
[7_��iqr[�v�¼
¬êeÎvb[�p�abqrgieÐÕ�ÆJ[m�N[�v�p�_�quÅ&[%a�»N[dcz]�ÁSquc+nNcE[7eUa�_bgf\Ux
\N_�giÅN¶
�r[7c a�»^]�a�q¸v"a�»N[Ùh°gSp�n^v:gih6a�»N[@\^]i\H[�_�Ô^]fv"Æl[��u�6]ivJab»^[1p��¸]ivw¶
vbqrp�]`�Ìquab[7_5]�a�qutf[)v�p7]i�uqreN�z]`�r�igf_bquab»^cÀ¼'½/[1]`�¸vwgzvb»Ng�ÆLab»^[@_b[7¶
�¸]�abqrgieHvw»Nqr\çÅ&[�ayÆJ[7[7e3cd]`ÁSquc+nNc [�eUab_�gi\Ax/]ie^�Ðcz]�ÁSqrc%nNc
�rquÈf[7�rqu»NgAgS�Ð�r[�]`_�eNqreN�=gih��i_5]`\N»Nq¸p7]i�kcdgS�S[7�¸v7¼�¬êe3vw[�p*a�qugfe¯�
ÆJ[/�S[�vbp7_bqrÅ&[�a�»N[Ð[�ÉG[�p*a�qutf[Î¬y±l²·\N_�gSp�[��NnN_b[f¼ïoA[�p�abqrgie �
ab»^[7eä�N[�v�p�_�quÅ&[�v%ab»N[ÀnNeNquh°xAque^��tAqu[�Æ@Ô³]iv+ÆJ[7�r�J]fv%gfnN_%[7Çm¶
p�qr[7eUa�v�p5»N[��SnN�r[i¼JoS[�p*a�qugfe��d�S[�]i�rv�Æ:qÖa�»=]`\N\N_�gÏÁSqucz]`ab[Ù¬y±³²
gieC_�[7�fqugfe��f_�]i\N»^v�ÔH]ie^�
vw[�p*abqrgie é vw»Ng�Æ�v�que=]zvbqucd\N�r[%[7ÁA¶
\&[7_�qucd[7eUa�a�»N[@[�Ç�p�]ip�x�g`h�ab»^[1]`\N\N_�gÏÁSqucz]`abqrgie�¼loS[�p*a�qugfe
�
p��rgfvb[�v"Æ:quab»Cvbgicd[@�Sq¸vbp7n^vbvbqrgie�]ie^�À[�ÁAab[�e^vbqugfe^v7¼



� � ¤�� Û�� á�� �CÜ¹Ý�ÞLß��
	
��[7a
�¹ÅH[�]@vb[�akgih&e^gA�N[�v�¼��l]ip5»meNgS�S[������¹qrv�]fvbvbgSp�q¸]�a�[��
Æ:quab»9]@t�]i_bq¸]`ÅN�r[����y¼�Z�[7eNgiab[ ab»N[ ­^eNquab[��Ngicz]`qrezg`hÌt�]`�rnN[�v
g`h�� � ÅUx�� � ]`e^�Î�r[�a�� � ��� � ÅH[�]Àt�]`�rnN[dg`h�� � ¼�²Ngf_@]
vb[�a@g`h"eNgS�S[�v! #"$�î�r[�a���%'& ®(� � ´ �*) %9Å&[mab»N[zt�]`_�q¸]`ÅN�r[
]iv�vbgAp7qr]`ab[��CÆ:qÖa�»�a�»N[deNgS�S[�v)qre� &Ô+��%,&.- �*) % � � ÅH[mab»^[
�Sgfcd]iqueÀg`h/��%UÔ^]`e^�0�1%2�3��%1Å&[@tÏ]i�un^[�v:gih4��%U¼k²Ngi_�vbqrc+¶
\N�rqrp7qÖayxCÆJ[mÆ:_bquab[5�'6�&$� ]ie^���,7 % &$� 6 7 %98 vwqrcdqu�¸]`_��ux
h°gi_��=]ie^�3�@¼
��[7a;:¿Å&[%]mhX]`cdqr�ux�g`h�vwnNÅHvw[7a�v1®Vp��rn^vya�[7_5v�´:g`h��z¼�<�e
[�]ip5»
p��rn^vwab[�_�=��>: ÆJ[@]`_�[��fqutf[7eÀ]�µygfqueUa��Sq¸vya�_bqrÅNnSa�qugfe�?@BA ®*� A ´
g�ti[�_�a�»N[+_5]`eH�Sgic t�]`_�qr]iÅN�r[�v�� ADC ¼@{"»N[+hX]`cdqu�rxCg`hJ�Sqrvwab_�qu¶
ÅNnSa�qugfe^v � ?@ A � A )FEÎq¸v³p7gie^vbq¸vya�[7eUa³quh�ab»N[�_b[ qrvJ]1�Sq¸vya�_bqrÅNnSa�qugfeGz®(�G´)vb]`abq¸vyh°xAqreN�zab»^[+cz]`_��iqre^]i�rvHGz®(� A ´;&I?@ A ®*� A ´:h°gf_)]i�u�=J�K:1¼z¬êeÎab»^qrvÙ\^]i\H[�_@Æl[z]fvbvbnNcd[mab»^]`a � ?@ A � q¸vÙqre^�S[7[��
p�gfe^vbqrvwab[�efa�¼=¬êe¯vbn^p5»3]=p�]ivb[��u[7a%a�»N[9cz]�ÁSqrc%nNc [7eUa�_bgf\Ux
[�ÁAa�[7e^vbqugfe�Å&[

]i_b�fcz]�ÁL MDN ®OG1´/PPP Gz®*� A ´�&J?@ A ®*� A ´�QB=��R:5S ® } ´

Æ:»N[�_b[�ab»N[)[7eUa�_bgf\Uxzq¸v N ®*G1´�&UT
VXWYGz®*�&´A�rgi��Gz®(�&´J]ie^�
ab»^[Ð�Ngicz]`qre�gih%cz]�ÁSqucdqrÄ�]`abqrgie�q¸v
g�ti[�_�a�»N[Ð\N_bgfÅ^]`Å^qu�rqÖayx
vbqucd\N�r[�ÁÌ¼
½/[¯n^vb[Z�|]`�f_�]ieN�i[/c%n^�Öa�qu\N�rqr[7_5v
[ A ®(� A ´�a�gLqucd\&gfvb[çab»^[
cz]`_��iqre^]`�:p7gie^vwab_5]`qreUa�vd]`e^��\La�gç[7eSh°gf_�p7[Àe^gi_�cd]i�uqrÄ�]`abqrgie
® V W�Gz®*�&´�& } ´*¼k{"»^[��|]`�f_�]ieN�iq¸]`ezq¸v
] & N ®OG1´/T$^A`_ Wba [ A ®(� A ´dce?@ A ®(� A ´/TZVXWef a Gz®(�G´hg

T
\;c } T�V�WYGz®(�G´hg ®VÕf´

i&[�_bgfqueN�d�S[�_bqrt�]�abqrti[�v"g`h ] Æ:qÖa�»À_�[�vb\&[�p*a"a�g,Gz®(�&´"]ie^�0\'Ô
Gz®(�&´
&Xjlk a4m aonpWbaeq(rtsdu C ®X�U´

\>& } T/�ugf��^ W jek a m a9npWbalq ®°�A´

{"»Nq¸v1[7ÁA\^_b[�vbvb[�v)a�»N[9\N_�qrcd]i�kt�]`_�qr]iÅN�r[�v�Gz®*�&´@qreÐab[�_bczv%g`h
ab»^["�Nn^]`�At�]`_�qr]iÅN�r[�v/[ A ®(� A ´*¼�²'qre^]`�r�uxfÔÏabgÙvwgf�utf[kh°gf_Y[ A ®(� A ´*Ô
ÆJ[ÙvbnNÅ^vwabquabnNab[9®V�NÔ �U´lqueUa�g
®ÓÕi´la�gmgfÅSa�]iqueÀa�»N[1�Sn^]i��p�gfvwa

]
v &wT ^Ao_ Wxa [ A ®*� A ´y?@DA ®(� A ´4zç�rgi� ^ W j k a m aonpWbaeq ®V�f´

æJ[�p�]`n^vb[³a�»N[:gi_�qr�iqre^]`�Sp�gUvya�h°nNeHp*abqrgie N ®OG1´6qrv�p7gie^p�]Ïti[iÔ�qua�v
cz]�ÁSqrc%nNc¿p�gfqueHp�q¸�S[�v6Æ:qÖa�»1a�»N[lcdqreNqrc%nNc¿gihSab»N["�Sn^]i�Ap7gfvwa
h°nNe^p�abqrgie�ÔU]`e^�+a�»N[:cz]�ÁSquc+nNc8[�eUab_�gi\Ax1[�ÁAa�[7e^vbqugfe+q¸v��fqutf[7e
qre3a�[7_�cdvdgih a�»N[Cgi\Sa�qucz]i�;[ A ®(� A ´�¼|{ g�Æ ab»^[=�Sn^]`��p7gfvwa
h°nNe^p�abqrgie ] v q¸vkp�gfeUtf[�Á+]ie^�dp7]iemÅ&[�vbgi�rti[��mÅAx+p7gAgi_5�SqueH]�ab[7¶
Æ:q¸vw[m�S[�v�p�[�efaÙqre�[ A ®(� A ´�¼@{"»Nqrv)q¸v�a�»N[dp��¸]iv�vwq¸p7]i�|quab[7_5]�a�qutf[
}h~/�����y�l�h���������x���h���`�����d���x���b�����������h���h�4�y�F�`���y�����h�����d������2�� ���B ¢¡o£�¤ �����¥���������x�e��¦(������§Y����¨,���9¨5¨F�����y�h���`��¨5���2�����y�h���x�'©eª

v�p7]`�rqreN�@]`�r�igi_�quab»Nc ®VZ [�cmqreN�1ëãoUab[�\N»^]ie�Ô }�Í � ~ ´*Ô`�fqutf[7e%ÅAx
ab»^[Ùh°gi�r�ug�Æ:qreN�dnN\G�N]�a�[�v�«

[ A ®*� A ´�¬­[ A ®(� A ´4zç�rgi� ?@BA ®*� A ´Gz®(� A ´ ® é ´

Æ:»N[�_b[®Gz®(�G´)qrvÙ�fqutf[7e�ÅAx¯®V�NÔ �U´*¼m¬êeÎab[7_�czv)g`h³a�»N[z\N_�qucz]i�
t�]`_�qr]iÅN�r[�v�Gz®(�G´*ÔHÆl[@p7]ie
nNe^�S[�_�vwa�]ie^�9[�]ip5»
nN\G�N]�a�[@g`h:® é ´
]ivÙvb[�ababqreN�Àab»N[zcz]`_��iqre^]i��Gz®*� A ´�abg
ÅH[0?@BA ®(� A ´�¼d¬êe�hX]fp*a�Ô
® é ´Jqrv"[�ÂUnNqut�]i�u[�efa:a�gmab»N[Ùh°gf�u�rg�Æ:que^�m\^_bqrcz]`�ÌnN\G�N]�a�[F«

Gz®(�G´�¬¯Gz®(�G´ ?@BA ®*� A ´Gz®(� A ´ ® �i´

{"»N[lcd]`ÁSquc+nNc [�eUab_�gi\Ax�h°_5]`cd[7ÆJgi_�È q¸v�qreUabqrcz]�ab[��uxÙ_�[7�¸]�a�[��
abgzcz]`ÁAqrc%n^c �uqrÈi[��uqr»NgAgS�9�r[�]i_be^queN�dgih'nNeH�Squ_�[�p�ab[��9�f_�]i\N»Nqu¶
p7]i�HcdgS�S[��rvÙ®XZ�[7�r�¸]+±³qu[7ab_5]@[�a:]`�Ó¼uÔ }�ÍiÍ �i´*¼/��[7ala�»N[)p7�unHvya�[7_5v
g`h^ab»N[J�i_5]`\N»^qrp�]`�icdgS�S[��UÅ&[J�iqrti[7e%ÅUx°:%¼'{"»N["�Sq¸vya�_bqrÅNnSa�qugfe
[�ÁS\N_�[�v�vb[���ÅAx9ab»N[@�f_�]i\N»Nq¸p7]`�GcdgS�S[7�Ì»H]iv"a�»N[Ùh°gi_�c

Gz®(�&´
& }± [7ÁS\1® V A [ A ®(� A ´b´ ®*²U´
Æ:»N[�_b[�[ A ®(� A ´�]i_b[=ab»N[Î\^]`_5]`cd[�a�[7_5vzg`h@a�»N[�cdgS�S[��)]ie^�±ºq¸v@a�»N[�eNgf_bcz]`�rqrÄ7qreN�C\^]`_babquabqrgie/h°nNeHp*abqrgie|¼R�|[�a�?@ ®(�G´@Å&[
]`eÎ[7cd\Nqr_bq¸p7]i���Sqrvwab_�qrÅNnSabqrgieÎgiÅSa5]`qreN[��=h°_bgfcå]�vb[�aÙg`hlh°nN�r�ux
giÅHvw[�_btf[��Àab_5]`qreNqreN���^]�a�]^¼�{"»N[d]Ïti[�_�]i�i[Ù�rgi�9�rqrÈi[7�rqr»NgAgA�=g`h
ab»^[1�N]�a5]+q¸v"a�»N[7e

^ W ?@ ®(�G´A�rgi�
Gz®*�&´�& ^ A ?@ ®(� A ´³[ A ®(� A ´YTÎ�rgi��± ® Í ´

Æ:»Nq¸p5»%q¸v�[�]fvwqr�ux@vb[7[�e1abg)Å&[la�»N["eN[7�U]�a�qutf[³g`h^ab»N["cz]�ÁSqrc%nNc
[7eUa�_bgf\Ux
�Sn^]i�'p7gfvwa h°nNeHp*abqrgieä®V�i´�¼)²^nN_bab»N[�_�Ô&ab»^[+�Sq¸vya�_bqrÅNnS¶
abqrgie4®O²f´Ùq¸v1[�ÂUnNqut�]i�u[�efa%abg3®V�NÔ �U´*Ô'»N[�e^p�[za�»N[zh°gf_bc g`h"ab»^[
�i_5]`\^»Nqrp�]`��cmgS�S[��@p7]`e ÅH[Ð�S[�_bqrti[��¦h°_bgfc�cz]�ÁSquc+nNc-[7eS¶
ab_�gi\AxCp�gfe^vbqr�S[�_�]`abqrgie^v Æ:qÖa�»Îcz]i_b�fque^]i�6p7gie^vwab_5]`qreUa�v�¼!{ g`a�[
ab»H]�a|qre@ab»^qrv6p7]ivb[�ab»^[³�iqrti[�e@�Sqrvwab_�qrÅNnSabqrgieHv�?@ A ®(� A ´Ì]i_b[kvbqrc+¶
\N�rx=a�»N[zcz]`_��iqre^]`���Sq¸vya�_bqrÅNnSa�qugfe^v5?@ ®(� A ´)g`hJab»^[z[7cd\Nqr_bq¸p7]i�
�Sq¸vya�_bqrÅNnSa�qugfe�ÔN»N[�e^p�[)a�»N[7xÀ]`_�[Ù]i�uÆ"]ÏxSvlp7gie^vbq¸vya�[7eUa�¼

´ µJá4ÜQâ/ÝÎÛSß3Ü ÝÎÞ|�R��¶
{"»N[Ùvya�_�]iqu�f»Ua³h°gi_�Æ"]`_5�dqucd\N�r[7cd[7eUa5]�abqrgie�g`h|quab[�_�]`abqrti[)vbp�]`�u¶
qreN��n^vb[�v�]9vbqucd\N�r[1\N_�giÅ^]iÅNqr�uquayx9a5]`ÅN�r[@a�g9_�[7\N_�[�vb[7eUa;Gz®(�G´*¼· v�¸ �¹¸��i_�g�Æ�v�[�ÁS\&gieN[�eUabq¸]`�r�ux@Æ:quab»R¸ �0¸�a�»N[:p�gfcm\^nSa�]`abqrgie^]i�
p�gUvya�gih^ab»^[�]`�r�igi_�quab»Nc¿q¸v�»Nqr�i»+«'[�]fp5»%quab[7_5]�a�qutf[:vbp�]`�rqueN�)nN\S¶
�N]`ab[Ù_b[�ÂUnNqu_�[�v�ºd®y¸ �¹¸ ´Ja�qucd[1]`eH�3ºd®y¸ �¹¸ ´:vb\^]ip7[i¼
· e�qucd\N_�g�ti[��dqucd\N�r[7cd[�efa5]�a�qugfe�ÔAÈUe^g�Æ:e�]ivl[�ÉG[�p*a�qutf[ ¬y±l²lÔ
n^vb[�v=]/µyn^e^p*a�qugfe a�_b[�[ÐabgL_�[7\N_�[�vb[7eUa�Gz®(�G´¯®VÊiqr_bgfnGËvb[7ÈLë
±:Ë_b[�n�Ëp�qr�ÓÔ }�ÍfÍ �i´�¼ · a%[�]ip5»çvwab[7\çgihJquab[�_�]`abqrti[�v�p7]i�uqreN�^Ô'gin^_
�Sq¸vya�_bqrÅNnSa�qugfe'Gãq¸vk�iqrti[�ezÅAx
®O²f´�ÔfÆ:»Nq¸p5»�»^]fv�a�»N[)vwab_�n^p�abnN_�[
g`hÙ]`eänNe^�Sqr_b[�p*a�[��ä�i_5]`\N»Nq¸p7]i�lcdgS�S[��JÆ:quab»ÃeNgS�S[�v,�ì]ie^�
p��rn^vwab[�_�vH:1¼�{"»^[+p�gf_b_�[�vb\&gie^�SqreN�d�i_5]`\^»C»^]iv�]`e=[��S�i[1Å&[�¶
ayÆJ[7[7emayÆJg@eNgS�S[�vkqÖhÌÅ&g`ab»z]i_b[:qremab»N[ v�]`cd[�p7�un^vwab[�_�=��>:1¼· hÒa�[7_
a�_bq¸]`eN�fnN�¸]�abqreN�äab»Nq¸v
�i_5]`\^»�Ô a�»N[Ðcz]�ÁSqucz]i�Ùp7�uq¸ÂUnN[�v» h°gi_�c ]dµynNe^p�abqrgieça�_b[�[�Æ:qÖa�»3vb[7\^]i_�]`abgi_5v�¼¿vb[7\^]i_�]`abqreN�



C1

C2

C3 C4

C5

S2

S3 S4

S5
α

DistributeEvidence

²'qu�fnN_�[ } « · e
gi_5�S[7_�qreN�+v�]�a�qrvwh°xAqueN�ma�»N[Ù_bnNe^eNque^�mqreUab[�_�vb[�p�¶
abqrgied\N_�gi\&[7_bayx@a�g%�Sq¸vya�_bqrÅNnSa�["ab»N[�quab[�_�]`abqrti[:v�p7]`�rqreN�@p5»^]`eN�f[
]�a�� C a�gdab»N[@_�[�vwa:g`h6ab»N[@�f_�]i\N»�¼
ab»^[7c
¼¿ælx¦p�gfe^vwab_�n^p*a�qugfe�Ôl[�]ip5»Lp��rn^vwab[�_0= � :åqrv�p�gieN¶
a�]ique^[��=qreÎvbgicd[mcz]�ÁSqucz]i�'p7�uq¸ÂUnN[��®� » ÔGa�»N[7_�[�h°gf_b[5Gz®(�&´
q¸v:�S[�p7gicd\HgUvb]iÅN�r[)Æ:quab»
_�[�vb\H[�p*a"abgda�»N["µynNe^p�abqrgieÀab_�[7[fÔSqV¼ [i¼

Gz®(�G´�& - � )�� Gz®(� � ´- � )�� Gz®*� � ´
® }�~ ´

��]`ab»N[�_9a�»^]`e _b[�\N_b[�vw[�eUabqreN�KGz®(�G´9]fv�]ävya�_�]iqu�f»Ua�\N_�giÅ^]`¶
ÅNqr�uquayxCa5]`ÅN�r[iÔ�ÆJ[d_b[�\N_�[�vb[7eUa�qua%]ivÙ]
vw[7a)gihJvbcz]`�r�u[�_�a5]`ÅN�r[�v
� G � ®(� � ´ � � )��¦gfe
ab»N[mp��rqrÂUnN[�v
	i¼ {"»N[�vb[@a5]`ÅN�r[�v »^]Ïti[Ùa�g9Å&[
p�gfe^vbqrvwab[�efa�Ô�qÓ¼ [f¼+quh�� C
� � 	 ]`_�[+eN[�qu�f»AÅHgfnN_bqreN�
p��rqrÂUnN[�vÙÆ:qÖa�»� vb[7\H]`_5]�abqreN�+ab»N[�c
ÔSab»N[�e>G ��� ®*� � ´�& G ��� ®(� � ´��f¼
jlgieHvwq¸�S[7_�ab»^[+\N_�qrcd]i��qÖa�[7_5]�abqrti[mvbp�]`�rque^�9nN\G�N]�a�[C® �`´�¼���[7a
� C � » ÅH[%]dp7�uq¸ÂUnN[1p�gfefa5]`qreNqreN�5=l¼³{"»N[@quab[�_�]`abqrti[@v�p7]`�rqreN�
nN\G�N]�a�[�p�]`edÅH[�\H[�_wh°gf_bcd[��dgie�� C _5]�a�»N[7_kab»^]ie�g�ti[�_k]`�r�D��«

G � � ®(� � � ´�¬¯G � � ®(� � � ´
?@DA ®*� A ´G ��� ®*� A ´ ® }i} ´

{"»Nq¸vzp5»^]`e^�i[�v+a�»N[C�Sqrvwab_�qrÅNnSabqrgie�G � � ®(� � � ´m]`eH�3cz]`Èf[�vmquaqre^p�gfe^vwq¸vwab[7eUa�Æ:qÖa�»%a�»N["g`a�»N[7_'a�]iÅN�r[�v�¼'{6g�cz]iqueUa�]iquemp�gfe^vwq¸vw¶
ab[�e^p�xfÔ`ÆJ[l\N_�gi\H]`�f]`ab[�a�»Nq¸v'p5»H]`eN�f[³a�g a�»N[l_�[�vwa�g`hNa�»N['µynNe^p*¶
abqrgie�ab_�[7[)n^vbque^�m]mvya5]`e^�^]`_5�9Z�qrvwab_�quÅ^nSab[x�ktAqr�N[7e^p7[�\N»H]ivb[��i¼
{"»Nq¸v q¸v�qu�r�unHvya�_�]`ab[��
qreC­^�fnN_�[ } ¼ ��[�a�� C
� � 	 ������� Å&[m]ieCgi_b¶�S[�_bqreN�:g`hAa�»N[lp7�uq¸ÂUnN[�v6vb]`abq¸vyh°xAqreN�"ab»N[�ó��Sù^ùHðÒùUü�ðÒù^ñêò�ó5ý7ò5þ7ñVðX÷`ù
ö&ó�÷�ö^ò�ó*ñ 
 «9h°gi_m[�]ip5»��@ab»N[�_b[�qrvd]�nNeNq¸Âfn^[���® �w´"!#�1Æ:qÖa�»
��$ �&%� $'& �)( n $ q &*� $+& ®-, $/.-01$ � $/. ´*¼çZ�qrvwab_�quÅ^nSab[x�ktAqr�N[7e^p7[
ab»^[7eC]`cdgin^efa5vJabg

G ��2 ®*� ��2 ´�¬¯G ��2 ®(� ��2 ´
G �43)5 276 ®(� ��2 ´G � 2 ®*� � 2 ´

® } Õf´

h°gi_8��& Õ � � ������� ¼ ¬êe8[�v�vw[�e^p�[fÔ%ÆJ[ä]`_�[3_�[7\^�r]fp�qreN�Lab»^[
cz]`_��iqre^]`��G ��2 ®*� �42 ´dÆ:quab»¦a�»N[�eN[�Æ cd]i_b�fqueH]`��G �43)5 276 ®(� �42 ´]`eH�@ab»^[lqreSh°gi_�cz]�a�qugfe%p7]i_b_�qu[��@qre1ab»^[lcz]`_��iqre^]i�rv:9^g�Æ�v|gfnSaw¶
Æ"]`_5�zh°_�gic a�»N[@gi_�qr�iqre^]`�Ìp��rn^vwab[�_�=³¼

; ~/���;�����=<����
�x���h�d�������d�������h���h�����h�;�d�����h��>e�����h��¨����
�h���@?�����®�`������A°�d���h��¨¹�B?CA����h�����d��<��ED����d��� �������x�l�`�x�F�h���d�!�F<��G>e�d�xª
HFI4�����������;�h�����F<��G>l������������A � ���h���KJ��h�d���MLEN�OQP�Lt���x�������¥�h�y�d�@?������>e�d������<����e���h���h�d�SRKLEN
T�PKL ���x�������¥�h�y�d�@?�§��!���d�y�x�d�e�h�y�h��¨�� ���

U �V �B ¢¡9�o£�W ª�~/���������������������h�d�d���h�F<X?®�����
���h�d��� � �h�����F<��Y>e������¨F��d����������AU�;���h���   �����������y�h������Z £ ª
[F\ >e�d������<����e��<X?BJ §��°�����0�d���°��]��K<E<����y� \ �l�p¨F���d�y�¹���9�����^TQ_@`

a N�b4_��������5� �h�y�����h���x��������<����d� �d�o¨d���h�
�h�H���KA°�����h�
�h���
�h��>e�����h��¨
A����h�����9��<dc1e �  ¢¡ e � £�  I/�����^fhgx����¨d���iJkj�lKl
j £ ª

½L»N[�e1ab»^[Jp7�uq¸ÂUnN[�v�]`_�[³_�[7�¸]�a�qutf[7�rx)vbcz]`�r�VÔÏa�»N[6µynNe^p*a�qugfe1a�_b[�[
_�[7\N_�[�vb[7eUa�]`abqrgieÐg`h�Gz®*�&´@q¸v1c+n^p5»çcdgi_�[�[�Ç�p7qu[�efa%ab»^]ie¯]
vwab_5]`qr�i»Ua%\N_�giÅ^]iÅNqr�uquayx�a5]`ÅN�r[i¼#��[7a^m & cd]`Á � )��>¸ � � ¸+n¸ �¹¸ÿ¼#�³]fp5»çqÖa�[7_5]�abqrti[Àvbp�]`�rque^�=nN\G�N]�a�[�q¸v1h°gf�u�rg�ÆJ[��ÐÅAx ¸ ¼�¸
\N_�gi\^]i�f]`abqrgieçnN\G�N]�a�[�v�¼ÃoAgÐÅ&g`a�»3a�»N[Àabqrcm[C]ie^�3vwabgf_�]i�i[
_�[�ÂUnNqr_b[�cm[�eUa�v�]i_b[�ºd®y¸ ¼�¸ m¿´G\&[7_6qÖa�[7_5]�abqrti[kv�p7]i�uqreN�:nN\G�N]`ab[i¼
o á4Ü�Û=p5	4ÛfÜrq ��Þ¦ßZ� ¤ q ¤ ÝÎÛSß3Ü ¤ Ü¹à¶ â ¤hs ÛfÜrq

¬êeÎvb[�p�abqrgie���ÆJ[%qrefa�_bgS�SnHp�[���µynNe^p�abqrgie=a�_b[�[�v)]ivÙvbqucd\N�rxC]
p�gfcd\NnSa�]`abqrgie^]i�&abgAgi�Ga�g+qrcd\N_bg�tf[ a�»N[Ù[�Ç�p�qr[7eHp�x�gih|ab»^[)quaw¶
[7_5]�a�qutf[�vbp�]`�rque^�@\N_bgSp7[��SnN_�[i¼6½Î[�Æ:qu�r�Hvb»Ng�ÆÃqueda�»Nq¸v³vb[�p*a�qugfe
ab»H]�a"ÅHgiab»�a�»N[)\N_bgf\^]`�U]�a�qugfemn^\&�N]`ab[�v)® } Õf´³]ie^�dab»^[�quab[�_�]`¶
abqrti[)vbp�]`�rque^�%nN\G�N]�a�[�vÙ® }f} ´³p7]`e9ÅH[Ù�S[7_�qrti[��z]fvk­^ÁA[���\&giqreUa
[�ÂUn^]`abqrgie^v)gihJ]Àp�gieHvya�_�]iqueN[��=cz]�ÁSqrcdquÄ�]�abqrgieÎ\N_�giÅN�r[7c
¼ ·
p�gfe^vb[�ÂUnN[7eHp�[=gih@ab»Nq¸v9q¸v9ab»^]`aÀ]`eAx¦qrefa�[7_�cdqÖÁS[��Lv�p5»N[��SnN�r[
g`hlqÖa�[7_5]�abqrti[+vbp�]`�rqueN�À]`e^�zµynNe^p*a�qugfe=a�_b[�[+\N_�gi\H]`�f]`abqrgie
nN\S¶
�N]`ab[�vJÆ:qr�u��p7gieAti[�_b�f[:abgma�»N[Ùcd]`ÁSquc+nNc·[7eUab_�gi\Ax�vbgi�rnSabqrgie|¼
{"»Nq¸v
]`�r�ug�Æ�v9n^vÀcmgf_b[t9^[�ÁSqrÅNqu�rquayxLque¹�S[�vbqu�feNqreN�3[7Çzp7qu[�eUa
v�p5»N[��Sn^�u[�v�g`h�a�»N[mnN\&�^]�ab[�v7¼�¬êe=\^]i_wa�qrp7nN�r]i_�ÔHÆl[+\N_�gi\&gfvb[1]
\^]i_wa�qrp7nN�r]i_)v�p5»N[��SnN�rqueN�ÀÆ:»Nq¸p5»Î_�[�ÂUnNqr_�[�v�gieN�rxÎÕ ¸ ¼�¸H\N_�gi\^]`¶
�f]`abqrgie�nN\&�^]�ab[�v"abgd\&[7_bh°gi_�cï]`�r��¸ :2¸Uquab[7_5]�a�qutf[@vbp�]`�rqueN�mnN\S¶
�N]`ab[�v)gfe^p�[f¼1{"»Nqrv)q¸v)cmgf_b[m[�Ç�p7qu[�efa)ab»H]`eÎab»N[d]`�r�igf_bquab»Nc
qre
vb[�p�abqrgie
�N¼

uwv x y{z�|~} I����"� |��S� Pr���"��Pr�K���ÙI�� z�|

jlgieHvwq¸�S[7_ ab»^[ h°gf�u�rg�Æ:qreN��p7gie^vwab_5]`qreN[�� cz]�ÁSqucdqrÄ�]`abqrgie
\N_�giÅN�r[7cR«
]i_b�fcz]�Á
� L�� _ L=�
�

M ^
�
N ®OG � ´/T ^

�
N ®*G � ´ PPP G � ®(� A ´�&J?@DA ®(� A ´ �

G � ®(� � ´�&�G � ®*� � ´dQB= � � � ��Æ:qÖa�»>= � � "�� S ® } �U´

Æ:»N[�_b[+ab»N[z�Sgfcz]`qre^v)g`h�G � ]`eH��G � ]i_b[m\N_�giÅ^]iÅNqu�rquayx
vbqrc+¶\N�r[�ÁS[�v�¼�½L»N[�e=a�»N[+p7gie^vwab_5]`qreUa�v�]i_b[%v�]�a�qrvw­^[��ÌÔ^a�»N[d�Sqrvwab_�qu¶
ÅNnSa�qugfe^vzgfe3a�»N[=p��rqrÂUnN[�vz]`e^�Ãvb[7\^]i_�]`abgi_5vm]`_�[
p7gie^vbq¸vya�[7eUa
»N[�e^p�[Ùa�»N[7xÀp7]`e
Å&[1p�gfc%ÅNqreN[���qrefa�g�]zvwqreN�f�u[@�Sq¸vya�_bqrÅNnSa�qugfeGz®(�G´"n^vbque^�
® }�~ ´*¼�{"»N[7eÀa�»N[1p�gUvya"h°nNe^p�abqrgie
q¸v

^
�
N ®*G � ´/T ^

�
N ®OG � ´�& N ®OG1´ ® } �A´

{"»Nq¸v cd[�]`e^v ab»^]`am® } �f´�qrv�]9vb\H[�p�qu­Hp%p�]ivb[1g`h�a�»N[mgi_�qu�fque^]i�
cz]�ÁSqrc%nNc [7eUab_�gi\Axä\N_bgfÅN�r[7c ® } ´zÆ:»N[7_�[
G qrvÀ]iv�vbnNcd[��
�S[�p�gicd\&gfv�]`ÅN�r[mÆ:qÖa�»/_�[�vb\&[�p*aÙa�g�a�»N[ÙµynNe^p�abqrgie/ab_�[7[f¼zælnNa
vb[�p*a�qugfe@��vw»^g�Æ�v&ab»^]`a|ab»^[kcz]�ÁSquc+nNc�[�eUab_�gi\Ax [7ÁUa�[7e^vbqrgieÙqrv
qua�vb[7�uh��S[�p�gfcm\&gfv�]`Å^�u[)Æ:qÖa�»�_�[�vb\&[�p*a"a�g+a�»N[1v�]`cd[JµynNe^p*a�qugfe
ab_�[7[f¼Lè�[7eHp�[Àab»N[Ccz]i_b�fque^]i�:�Sqrvwab_�qrÅNnSabqrgieHvdg`h a�»N[Ccz]�ÁSqu¶
c%n^c�[7eUa�_bgf\Uxç[7ÁAab[7eHvwqrgieÃh°gi_�c�]Ðvbgi�rnSabqrgieäabg4® } �f´m]ie^�
ab»^[ÙayÆlgd\N_�giÅN�r[7czv:]i_b[Ù]ip�abn^]i�u�rx�[�ÂUnNqrt�]`�r[7eUa�¼
· �U]`qreÎÆJ[mÆ:qu�r��n^vb[®�6]`�f_�]ieN�i[+c%nN�uabqr\N�rqu[�_�v)a�g
vbgi�rti[À® } �f´*¼��[7aH[ �4� ®(� � ´"qucd\&gfvb[Ùab»N[%cd]i_b�fqueH]`�Ìp�gfe^vwq¸vwab[7eHp�qr[�v�]ie^�À�u[7a\ � Ô�\ � cd]iÈi[�vbnN_b[�G � ]`e^�°G � ]`_�[�eNgi_�cz]`�rquÄ�[��Ì¼�½/[kq¸�S[7eUa�qÖh°x



Φ
M

M
M

C C’

S’

S’

C

C,S’

C,S’

C’,S

S

(A)

MC,S

MC,S

C CS
PS

(C)

Φ
M

M
M

C S

S

S

C,S

C,S

C,S

C

PC

(B)

²'qu�fnN_�[CÕo«¯® · ´zoA»^]�h°[�_w¶yoA»N[�eNg�x¯\N_�gi\H]`�f]`abqrgie¯n^\&�N]`ab[�v7¼8®Væ:´�jlgicd\NnSa�queN�çp7�uq¸ÂUnN[=�Sq¸vya�_bqrÅNnSa�qugfe^vdh°_�gic cd[�v�v�]`�i[�v7¼ã®Ój"´
jlgicd\NnNabqreN��vw[�\^]`_5]�a�gi_"�Sq¸vya�_bqrÅNnSa�qugfe^vJh°_bgfcïcd[�v�v�]`�i[�v7¼

[�]fp5»�=��>:¯Æ:quab»%] p��rqrÂUnN[ � A � » ]`e^�Ù�r[�aY[ A ®(� A ´�qucd\&gfvb[
ab»^[��iqrti[�edp7gie^vwab_5]`qreUa�ab»^]`a
G � a ®(� A ´�&J?@DA ®(� A ´*¼Y�|[�a
: � &� =Z�3:5¸ � A & � � ¼�{"»N[��|]i�i_5]`eN�fqr]ie�qrvJa�»N[7e
] & ^

�
N ®*G � ´�T ^

�
N ®OG � ´/T ^% )�� � �

\ % ceV�W � G % ®(� % ´YT } g
T­^

� _ � _ W � [ �4� ®(� � ´�cxG � ®(� � ´/TZVXW � f � G � ®(� � ´�g
T ^Ao_ W a [ A ®(� A ´ c ?@ A ®*� A ´/T V�W � a f a G � a ®*� � a ´ g ® } �f´

oAgf�utAqreN�Ãab»N[��|]i�i_5]`eN�fqr]ie�]iv
Å&[�h°gf_b[fÔ�ÆJ[/­^e^� ab»H]�aCab»^[
cz]`_��iqre^]`�Ì�Sq¸vwab_�quÅNnNabqrgie^v�]i_b[

G � ®(� � ´��Xj k � m �-� npW � q(r k a ��� � m a npW a q ® }�é ´
G � ®*� � ´��Xj k � m � � npW � q ® } �i´

Æ:»Nqr�u[�[ A ]ie^� [ �4� ]i_b[ÎnN\G�N]�a�[�� Æ:qÖa�»4ab»^[Î­^ÁA[��4\&giqreUa[�ÂUn^]`abqrgie^v

[ A ®(� A ´�¬­[ A ®*� A ´ z¯�ugf� ?@DA ®(� A ´G � a ®(� A ´ ® } ²U´
j m � . � n W � q ¬�� ^W � f � j k � .
	� � m �-� . npW � . q(r k a/m � a`npWbalq ® }�Í ´

Æ:»N[�_b[S� v ]`e^��� ]`_�[�ab»^[�ayÆJg+p��rq¸Âfn^[�vJvw[�\^]`_5]�a�[��dÅAx � ÔS]ie^�
� v ]`_�[9g`a�»N[7_dvb[7\^]i_�]`abgi_5v1e^[7qr�i»AÅHgfnN_�queN� ��¼ç½Î[
vb[7[�ab»^]`a
quab[7_5]�a�qutf[@vbp�]`�rqueN�dnN\G�N]`ab[�v+® é ´"]`_�[�­^ÁA[��
\HgfqueUa�[�ÂfnH]�abqrgieHv
® } ²f´+a�gÐvbgi�rti[Àa�»N[��|]i�i_5]`eN�fqr]ie�¼ · �¸vwgÐq¸�S[7eUabquh°xAque^�çcm[�vy¶
v�]`�i[�v"]`e^�À\&g`ab[�eUabq¸]`�¸v:]iv

m �4� ®*� � ´ �&�j m �-� npW � q � � ®(� � ´ �&Xj k a�m � a`n Wxaeq ®ÓÕ ~ ´
® }�Í ´lq¸v:[�]fvwqr�ux�vw»Ng�Æ:e9abgzÅ&[

m � . � ®(� � ´�¬
� ^W � f � � � ®(� � ´��
� .��� �

m �4� . ®*� � . ´ ®ÓÕ } ´

Æ:»Nq¸p5»1p7]ie)Å&[kq¸�S[7eUa�qÖ­^[��@]iv6]�oA»^]�h°[�_w¶yoA»N[�eNg�x�\N_�gi\H]`�f]`abqrgie
nN\G�N]�a�[�h°gi_NµynNe^p*a�qugfeÙab_�[7[�vk®VoA»H]�h°[7_'ëÃoS»N[7eNg�xfÔ }�ÍiÍf~ ´*¼�{"»^[
cz]`_��iqre^]`�Ì�Sq¸vwab_�quÅNnNabqrgie^v�]i_b[�ab»^[7e
�iqrti[�e�ÅAx

G � ®(� � ´�� � � ®(� � ´��
�

m �4� ®(� � ´ ®ÓÕiÕf´

G � ®*� � ´�� �
�

m �4� ®*� � ´ ®ÓÕ`�U´

{"»N[%oA»H]�h°[7_b¶yoA»N[7e^g�xznN\&�^]�ab[�v�]`_�[Ù�S[7\Nq¸p*a�[��Àqre�­H�inN_�[1ÕS¼
oAgfcm[7abqrcd[�v�Ô�qua6q¸v6cmgf_b[�qreUabnNquabqrti[J]`e^�1[�ÉG[�p*a�qutf[�abg�\H[�_wh°gf_bc
quab[7_5]�a�qutf[:vbp�]`�rqueN�Ùn^vbqreN�Ùab»N[ \N_bqrcz]`�SnN\G�N]`ab[�v³g`h�® �i´'_�]`ab»N[�_
ab»H]`eLa�»N[Î�SnH]`�)nN\&�^]�ab[�v9gih�® é ´�¼ºoAqrcdqu�¸]`_��rxiÔ�vbgicd[�a�qucd[�v
\N_�gi\^]i�f]`abqrgie3n^\&�N]`ab[�vzÆ:»Nq¸p5»¦�N[�]`���Squ_�[�p�ab�rx3Æ:quab»Lp��rq¸Âfn^[
cz]`_��iqre^]`�¸v@]`_�[zcdgi_�[��S[�vbqr_�]iÅN�u[f¼R<�eN[zgih"ab»N[�vw[zq¸v%è nN�iqre
\N_�gi\^]i�f]`abqrgie�ÔA�iqrti[�e9ÅAx

G � . ®*� � . ´�¬¯G � . ®(� � . ´
G � ®(� � ´G � ®*� � ´

G � ®(� � ´�¬¯G � ®(� � ´ ®ÓÕ��A´

Æ:»Nq¸p5»mp�]`e+ÅH[�vb»Ng�Æ:e1a�gÙÅH["[�ÂUnNqrt�]`�r[7eUa�abg@oA»^]`h°[7_b¶êoA»^[7eNg�xf¼

uwv�� ����� � y � �S| I } y���� ����� � |��
{"»N[k\^_b[�tUqrginHv|vbnNÅ^vb[�p*a�qugfe1vw»^g�Æ�vGab»^]`a6Å&g`a�»1qÖa�[7_5]�a�qutf[kvbp�]`�u¶
qreN�À]ie^�ÐoA»^]�h°[�_w¶yoA»N[�eNg�x
\N_�gi\^]i�f]�a�qugfeCnN\G�N]�a�[�v@]`_�[1­^ÁA[��
\&giqrefa@[�ÂfnH]�abqrgieHv a�gCvwgf�utf[1ab»^[zcd]`ÁSquc+nNcE[7eUab_�gi\AxC\N_�giÅN¶
�r[7c ® } �U´*¼ãæJ[�p7]in^vb[
ab»N[�p7gfvwazh°nNe^p�abqrgie4gihz® } �U´mqrv�p�gieN¶
p7]Ïtf[dqueÐa�»N[9vb\^]ip7[mÆ:»^[7_�[dab»N[9p7gie^vwab_5]`qreUa�v@]i_b[zv�]�abq¸vw­^[��ÌÔ
ab»^[z­NÁS[��/\&giqrefa1[�ÂUn^]�a�qugfe^v1]`_�[d�in^]i_�]ieUab[7[��Ca�g=p�gieAtf[7_��i[
abg�ab»^[m�f�ugfÅ^]`��gf\Sabqrc%nNc
¼mè�g�ÆJ[7ti[�_�a�»Nqrv@�NgU[�v)eNg`a@qrcm\^�ux
]`eAxUab»^queN�1]iÅHgfnSaka�»N[�[�Ç�p7qu[�e^p�xmg`hÌt�]`_�qugfn^vkv�p5»N[��NnN�u[�v7¼'½/[
eNg�Æ \N_bgf\HgUvw[Ù]m\^]`_babq¸p�n^�r]i_"p7�r]fvbvJgih�v�p5»N[��NnN�u[�v"Æ:»Nq¸p5»�Æ:qr�u�
Å&[@[�Ç�p�qr[7eUa�qre�a�»N[1vb[7e^vb[)abgdÅH[1�N[�­^eN[��ÀÅH[��ug�Æ@¼
½/["p�]`e1n^e^�S[7_5vwa�]`eH�@ab»^[Jquab[�_�]`abqrti[Jvbp�]`�rqueN��nN\G�N]�a�[Ù® } ²U´|]fv
p5»^]ieN�iqreN�Ca�»N[3�6]`�f_�]ieN�i[zc+nN�Öa�qu\^�uqr[7_,[ � A ®(� A ´�Ôk�iqrti[�eçab»^[p�n^_b_�[7eUa:[�vwabqrcz]�ab[°G � ®(� � ´Jgih|a�»N[Ùab_�nN[Ùcz]`_��iqre^]`�Ì�Sq¸vya�_bqrÅNnS¶abqrgie Gz®*� � ´*Ô�vbgç]ivda�g3v�]�abq¸vwh°x¯ab»^[�p�gfe^vya�_�]iqueUa,Gz®(� A ´R&?@DA ®(� A ´�¼°<�eCa�»N[mg`ab»^[7_ »H]`e^�ÌÔ&a�»N[+\^_bgf\^]`�U]�abqrgie
nN\G�N]`ab[�v
® }�Í ´�gi_�®ÓÕ } ´Ùp�gicd\NnNab[dab»^[z_b[�Âfn^qu_�[��Îcz]`_��iqre^]`���Sq¸vya�_bqrÅNnS¶
abqrgieHv�Gz®(� � ´k]ie^�zvya�gi_�[:ab»^[7cíque0G � ®(� � ´�h°_�gic.ab»N[)p�nN_�_�[7eUa�|]i�i_5]`eN�f[1c%n^�Öa�qu\N�rqr[7_5v7¼+¬�hla�»N[d\N_bgf\^]`�U]�a�qugfeCnN\&�^]�ab[�v@]`_�[
_�nNe
nNeUabqr�6p�gfeAti[7_��i[�e^p�[Ù]�hÒa�[7_�[7ti[�_bx9qÖa�[7_5]�abqrti[1v�p7]i�uqreN�dnN\S¶
�N]`ab[iÔ�ab»N[�eLab»N[Î�iqrti[�e�G � ®(� � ´zÆ:qr�u�)ÅH[�ab»N[�ab_�nN[
Gz®*� � ´*¼{"»Nq¸v9q¸vza�»N[Îv�p5»N[��SnN�r[=g`h@a�»N[�[7É&[�p*abqrti[Î¬y±³².\N_�gAp7[��Sn^_b[f¼
è�g�ÆJ[7tf[7_6qÖa�q¸v'p7�u[�]`_6ab»^]`a�ab»Nq¸v�vbp5»^[��SnN�r[Jqrv'qreN[�Ç�p�qr[7eUa�vwqre^p7[
qua�p�]`�¸p�nN�¸]�a�[�v']`�r�ia�»N[lcz]i_b�fque^]i�f�Sq¸vwab_�quÅNnNabqrgie^v'[�ÁN]fp*ab�rxÙ[7tf[7e
ab»^ginN�f»=gieN�rxCgie^[%q¸v eN[�[��S[��Ch°gf_ a�»N[+e^[�ÁAa)quab[�_�]`abqrti[mvbp�]`�u¶
qreN�¯nN\G�N]�a�[i¼ <�e¦a�»N[=g`a�»N[7_�»^]`eH�ÌÔ:qÖh@a�»N[=\N_�gi\H]`�f]`abqrgie
nN\G�N]�a�[�v³»^]Ïti[�e^g`alp7gieAti[�_b�f[��+ÅH[7h°gi_�[ ]`ezquab[�_�]`abqrti[�v�p7]`�rqreN�
nN\G�N]�a�[:qrvk\H[�_wh°gf_bcd[���Ô�ab»N[�edab»N[�p�]`�¸p�nN�¸]�a�[��+cz]`_��iqre^]`�S�Sq¸vy¶
ab_�qrÅNnSabqrgie#G � ®*� � ´)cdqr�i»Ua@eNg`a@Å&[z[�ÁN]ip�a�¼ · v@]À_b[�vwn^�ÖaÙab»^[



α

Ct Ct+1S

UPS−JT

t+1Mc   ,s

²'qu�fnN_�[��o«�{"»N[��N]ivb»N[��d�uqreN[�v³]`_�["ab»N[�cd[�vbv�]`�f[�v�Æ:»Nq¸p5»�]`_�[
vwabqr�u�³p7gi_�_b[�p*a�Ô�Æ:»Nqr�u[da�»N[�vwgf�uq¸�Î�uqreN[��S[�eNg`a�[�v)ab»^[�cd[�v�vb]i�i[
ab»H]�a�q¸v"nN\&�^]�ab[��ÀabgdÅ&[�p�gfcd[1p�gi_�_�[�p*a�¼

quab[7_5]�a�qutf[@vbp�]`�rqueN�mnN\G�N]�a�[@cdqu�f»fa�e^g`a:ÅH[1]fv"[�ÉG[�p�abqrti[i¼
¬êe¦tAqu[�Æîgih ab»^[�]`Å&g�ti[Àqrv�vbnN[�v�ÔlÆJ[Cvw»H]`�r� vw»^g�Æ ab»H]�a�gin^_
\N_�gi\&gfvb[��mvbp5»^[��SnN�r[iÔfnNeNqu­^[��d\^_bgf\^]`�U]�abqrgied]`eH�mv�p7]i�uqreN�Ùh°gf_
µynNe^p�abqrgieÃab_�[7[�v
®Xs ±JoU¶êÊf{�´�Ô�qrvd[7Çzp7qu[�eUadqreäab»^]`a�qÖa�v�]�abq¸vw¶
­^[�v�ab»^[:h°gi�r�ug�Æ:qreN�@\N_�gi\&[7_babqr[�v�«l® } ´�Æ:»^[7eN[�ti[7_l]`ezquab[7_5]�a�qutf[
v�p7]`�rqreN��nN\G�N]`ab[
qrvm\&[7_bh°gi_�cd[��ÌÔ³ab»N[
p�nN_�_�[7eUam[�vya�qucz]`ab[Àg`h
ab»^[:_b[�Âfn^qu_�[��mcz]`_��iqre^]`�`G � ®(� � ´'q¸v�[7ÁS]fp*a 8 ®ÓÕi´'Å&[�ayÆJ[7[7ez]ieUxayÆJg9quab[7_5]�a�qutf[+v�p7]i�uqreN��nN\G�N]`ab[�v�ÔÌgie^�uxC]�a)cdgfvwa)gfeN[%\N_�gi\N¶
]`�U]�a�qugfe9nN\G�N]�a�[@qrv"\&[7_bh°gi_�cd[��9abgz[�e^vwn^_b[°G � ®*� � ´Jq¸v:[�ÁN]ip�ah°gi_"a�»N[1vb[�p�gfe^��qÖa�[7_5]�abqrti[@v�p7]i�uqreN�mnN\&�^]�ab[f¼

����� ���	��

��������������� ���������������� �!���#"$�%�'&�(����)��� �*�,+-�.�	��/
} ¼ã¬êeNqÖa�qr]i�uqrÄ7[)a�»N["µynNe^p�abqrgie�ab_�[7[@vwg+ab»H]�a�[�]fp5»0G � ]`eH�0G �qrv"nNe^qÖh°gf_bc
¼
ÕN¼ã¬êeNqÖa�qr]i�uqrÄ7[)cd[�v�vb]i�i[�vkgi_��6]`�i_5]`e^�i[:c%n^�Öa�qu\N�rqr[7_5v³a�g+n^eNqÖ¶

h°gi_�cï]iv"ÆJ[7�r�V¼
�^¼ã¬êeNqÖa�qr]i�uqrÄ7[�� C a�g�vwgfcd[Ùp7�uq¸ÂUnN[Ùque » ¼�H¼¿²Ngi_ ��& } � Õ ������� nNeUabqr�|p�gfeAti[7_��i[�e^p�[)p�_�qÖa�[7_�qugfe�q¸v"cd[�ax«�N¼ ±�[7_bh°gi_�cíqÖa�[7_5]�abqrti[Ùv�p7]`�rqreN�%nN\G�N]`ab[�vJh°gf_³a�»Ngfvb[Ùp��rn^vy¶

ab[�_�v�=Z�3: � 2 qr�S[�eUabqu­^[��ÀÆ:quab»�� $ ¼
é ¼ jl»NgAgfvb[@]mp7�uq¸ÂUnN[�� $ r C e^[7qr�i»AÅHgfnN_�queN�{� $ ¼
�S¼ ±�[7_bh°gi_�c¿ab»^[�\N_�gi\^]i�f]�a�qugfe%nN\G�N]`ab["h°_�gic � $ a�g�� $ r C ¼
{�giab[%ab»^]`a)s ±JoU¶êÊf{ã�SgA[�v�eNgia \N_�[�v�p�_�quÅ&[@ab»^[+gf_��S[�_bqreN�zqre
Æ:»Nq¸p5»çÆl[�tAqrvbqÖa%ab»N[Àp��rqrÂUnN[�v1[�ÁNp7[7\Sa+h°gi_1a�»N[9qrcd\N�rqrp7qÖam_b[7¶
ÂUnNqr_b[�cm[�eUa�ab»^]`aÀ]i�u�Ùp��rqrÂUnN[�v9]i_b[=tAq¸vwquab[��L[7e^ginN�f»¦abqrcm[�v7¼<�eN[�\HgUvbvbquÅ^�u[)gi_5�S[7_�qreN�@qrvla�g%tAqrvbquala�»N[)p7�uq¸ÂUnN[�vlqre�]%�N[7\Sa�»
­^_5vyamvw[�]`_5p5»/cz]ieNeN[7_%gieÐab»^[1µynNe^p�abqrgieÐa�_b[�[i¼={"»Nq¸v1�fn^]`_b¶
]`eUa�[7[�v³ab»H]�a"[7ti[�_bx®�|]i�i_5]`eN�f[�c%n^�Öa�qu\N�rqr[7_"qrvlnN\G�N]�a�[���gie^p7[
h°gi_)]mabgia�]`�6g`hlÕ1¸ ¼�¸S\N_bgf\^]`�U]�a�qugfe�nN\G�N]`ab[�v�¼�{"»Nq¸v�q¸v�c+n^p5»
cdgi_�[�[7Ç�p�qr[7eUa+a�»^]`e3ab»N[
gf_��S[�_bqreN�Îque3ab»N[
[�ÉG[�p�abqrti[À¬y±³²
\N_�gSp�[��NnN_b[z®VÊiqr_bgfnGËvb[7È�ëí±:Ë_b[�n�Ëp�qr�ÓÔ }�ÍiÍ �f´*ÔSÆ:»Nq¸p5»
a�]iÈi[�v�¸ ¼�¸
\N_�gi\^]i�f]`abqrgieÙnN\G�N]�a�[�v|h°gi_'[7ti[�_bx)quab[7_5]�a�qutf[³v�p7]`�rqreN� nN\G�N]`ab[i¼
jlgicd\^]i_b[��¦Æ:qÖa�»Lab»^[Î[7É&[�p*abqrti[Î¬y±³²º\N_�gSp�[��NnN_b[fÔ:Æl[Îvw[�[
ab»H]�a�s ±JoU¶�ÊU{·\&[7_bh°gi_�czv+c+nN�uabqr\N�u[
quab[�_�]`abqrti[
vbp�]`�rqueN�/nN\S¶
�N]`ab[�v+gie3[�]ip5»äp��rqrÂUnN[fÔ³]`e^��Ô�cmgf_b[�qucd\&gi_ba�]iefa��uxfÔkvwn^Å^vya�qÖ¶
abnNab[��ã]3h°nN�r�1Z q¸vya�_bqrÅNnSa�[��³tUq¸�S[�e^p�[Ð\N»^]fvw[/Æ:quab»ã]ÃvbqreN�i�r[
\N_�gi\^]i�f]`abqrgie¹nN\&�^]�ab[f¼ è [7e^p7[¯qÖaÐvb]`abq¸vy­H[�v�p7gie^�NqÖa�qugfe8Õ
]`Å&g�ti[f¼6½/[ÙeNg�ÆL\N_�g�ti[�ÅUxzqre^�SnHp*abqrgie�ab»H]�a:p�gieH�SqÖa�qugfe } qrv
v�]�abq¸vw­^[��CÆ:»^[7e=n^vbqreN�ÀoA»H]�h°[7_b¶yoA»N[7e^g�x�\N_�gi\H]`�f]`abqrgie�¼�{"»^[

(A) (B) (C)

12
45 25 23

56

56

56
89845

78

45

1 2 3

6

987

4 5

12
45 25 23

56

56

56
89

45
78

45

58

5

²'qu�fnN_�[+�1«+® · ´ · e/[�ÁN]`cd\N�r[+gihl]��i_5]`\N»Nq¸p7]i�|cdgS�S[7�Ó¼�®Væ:´· µynNe^p�abqrgie/�i_5]`\N»Îh°gi_)a�»N[zcdgA�N[7�Ó¼
®�j"´ · _b[��iqrgie��f_�]i\N»
p�gfe^vwab_�n^p*a�[���n^vwqreN�mab»^[1p��rn^vya�[7_�t�]i_bq¸]�a�qugfe^]`�Gcd[�a�»NgS�Ì¼

qre^�Sn^p�abqrti[C»AxA\Hgiab»N[�vwq¸vdqrvzab»^]`az]`a�[�]fp5»äquab[�_�]`abqrgie¦]`�r�:queS¶
p�gfcdqueN�zcd[�vbv�]`�f[�vJabg�� $ ]i_b[1p7gi_�_b[�p*a�¼ · a�a�qucd[��
& } a�»Nqrv
q¸v�a�_bqrtAqr]i�u�rx9a�_bn^[i¼ ¬êe�­^�in^_b[%�9Æl[+�S[7\Nq¸p*aÙgie^[%vya�[7\Îg`h�ab»^[
s ±JoU¶êÊf{º]`�r�igf_bquab»Ncìh°gi_%abqrcm["�#0 } ¼
ÆJ[�»^]Ïtf[znN\&�^]�ab[��
ab»^[!�6]`�f_�]ieN�i[:c+nN�Öa�qu\^�uqr[7_5v�[ A ®(� A ´lqre�p��rq¸Âfn^[S� $ ¼�{ [�ÁAa�ÔN]fv
_�[�ÂUnNqr_b[��@ÅAx1vya�[7\ �:gihNab»N["s ±JoU¶êÊf{¯]i�u�fgi_�qÖa�»Nc
ÔÏÆl["p5»NgAgfvb[
]�e^[7qr�i»AÅHgf_bqreN�9p7�uq¸ÂUnN[%qre=a�»N[+ab_�[7[iÔ � $ r C Ô&abg�\H[�_wh°gf_bc gin^_
eN[7ÁUamvbp�]`�rqueN�Cn^\&�N]`ab[f¼ · v1_�[�ÂUnNqr_b[��/ÅUxÐp�gfe^�Squabqrgie } Ô'ÆJ[
eN[�[��Ùa�»N[l[7ÁN]ip*a'cz]`_��iqre^]`�FGz®*� � 2�1 � ´*¼�{|g)p�gfcm\^nSab[³ab»^]`a6ÆJ[p�gf�u�r[�p�a�[7tAq¸�S[7e^p7[)abgdab»^[1p��rqrÂUnN[�� $ r C ÔNÅAx�\N_�gi\H]`�f]`abqreN�mqueS¶Æ"]`_5�mh°_bgfc.a�»N[)�u[�]Ïti[�v�¼�ælnNaleNgiab[�ab»^]`aJ]`�r�&cm[�vbv�]`�f[�v�®°[i¼ �^¼
�N]fvw»N[���]`_�_�g�Æ�v�que9­^�inN_�[ �U´*ÔA[�ÁNp�[�\Salcd[�vbv�]`�f[Mm ��2.1 � � ®*� � ´®Xvbgi�rq¸��]i_b_�g�Æ ´*ÔS]`_�[ÙnNe^p5»^]ieN�i[���ÅAx�a�»N[1v�p7]`�rqreN�+n^\&�N]`ab[1]`a
eNgS�S[ � $ ¼kè�[�e^p�[fÔNÆJ[)gfeN�rx�_b[�p�gfcm\^nSab[)ab»^[)�¸]�abab[�_�]`e^��n^vb[
® }�é ´³abgz�f[�a"ab»^[1p�gi_�_�[�p*a"cz]`_��iqre^]`�Ì]`a p��rqrÂUnN[ � $ r C ¼
2 s ß¦ßZ��	 ÛUÝ
�
Þ ¤ ÝÎÛ43 � ¶ â ¤hs ÛfÜrq

s ±JoU¶êÊf{Îqrv6]`eÙ[�Ç�p7qu[�efa']`�r�igi_�quab»NcLh°gf_|[�efa�_bgf\Ax�cz]�ÁSqucdqrÄ�]`¶
abqrgie�qÖh|ab»N[@p��rq¸Âfn^[�vlg`h�a�»N[³µyn^e^p*a�qugfe9a�_b[�[�]`_�[�vbcz]`�r�V¼�è g�Æ"¶
[7tf[7_�ÔNqua�v p7gicd\N�r[�ÁSquayx�v�p7]`�r[�v�[�ÁS\HgfeN[7eUa�qr]i�u�rx9Æ:quab»
a�»N[%vbquÄ�[
g`h|ab»N[)cz]�ÁSqucz]i�&p7�uq¸ÂUnN[i¼k{6g+p7gic%ÅH]�a³a�»Nq¸v7ÔSÆJ[�\^_bgf\HgUvw[ ]ie
]`\^\N_bgÏÁSqrcz]�ab[À]`�r�igf_bquab»Nc eH]`cd[���úu÷�÷5ö�
çðÒñêò�ó�ô�ñÓðÒõÏòCý�þ5ô`úÿðÒùUü
Å^]fvw[��9gfeÎóbò�üiðX÷�ùCü`ó�ô�ö	�Aý*¼

5:v x � � � � z^| � ���76 �~}

· hÒa�[7_%Ñk[��Sq¸�Sq¸]C[�a%]i�V¼Ð®VÕ ~i~ Õf´�Æl[��S[7­^eN[9]
_�[7�fqugfeÎ�f_�]i\N»
]iv"]ieÀ]fp�xSp��rqrp)�Sqr_b[�p*a�[����i_5]`\N»�Æ:»N[7_�[ a�»N[@ti[�_wa�qrp7[�v"]`_�[)�r]`¶
Å&[7�r�u[��zÆ:qÖa�»9vbnNÅ^vb[�a�v³g`hÌeNgS�S[�v7ÔUgi_k_�[7�fqugfe^v�¼6{"»N[ abgi\z�¸]Ïxi[�_
p�gfe^vbqrvwa�vmg`h)]=hX]icmqr�rx¯g`h �¸]`_��i[�_b[��iqrgie^v+Æ:»Nq¸p5»äp7g�ti[7_+ab»^[
gi_�qr�iqre^]`�l�i_5]`\N»�Ô�vbn^p5»ça�»^]�am[�]ip5»äp��rn^vya�[7_®=I��:ïq¸vmp�gieN¶
a�]ique^[��çqreä]`a+�r[�]ivwa%gfeN[9gih:ab»N[�cÀ¼ · �Squ_�[�p�ab[��ç[��S�f[9p7]ie
gie^�ux/[�ÁSq¸vya%Å&[�ayÆJ[7[�e¯]
\^]`_�[7eUa+]ie^�ç]Cp5»Nqr�r�Ðquh:ab»^[�eNgS�S[�v
]iv�vbgAp7qr]`ab[��zÆ:qÖa�»9a�»N[Ùp5»Nqu�¸�À]`_�[�]mvwnNÅHvw[7aJgih�ab»N[ÙeNgS�S[�v"]ivw¶
vbgAp7qr]`ab[���Æ:quab»9qua�v"\H]`_�[7eUa�¼�½Lquab»À[�]ip5»9ti[7_bab[7Á=®°gi_"_�[7�fqugfeH´
ÆJ[)Æ:qr�r�|]`�¸vwgz]fvbvbgSp�q¸]�ab[Ù]/×bp7ginNeUabqreN�meAnNc%Å&[7_5Ø{�98`Ô

��8�& } T ^
8 . )�:9;�<�=?> n 8 q �98 . ®ÓÕi�f´

Æ:»N[�_b[�oAn^\H[�_�®A@�´9p�gfe^vwq¸vwa�vzgihÙ]i�u��_�[7�fqugfe^vdÆ:»Nq¸p5»Lvya�_bq¸p*a��ux
p�gfeUa�]`qre#@UÔA]`eH��� 8 & } h°gi_�a�»N["abgf\d�r]Ïxf[7_�_b[��iqrgie^v�¼ · t�]i�uq¸�



_�[7�iqrgieÙ�f_�]i\N»1vw»^ginN�¸�)h°nN�u­^�u�Ua�»N[kh°gf�u�rg�Æ:que^�:ayÆlg�p7gie^�NqÖa�qugfe^v�«
® } ´Gh°gf_6[�]ip5»1eNgS�S[fÔ�ab»N["vwn^ÅN�i_5]`\N»@qre^�SnHp�[��%ÅAx�a�»N[³tf[7_babq¸p�[�v
p�gfeUa�]`qreNqreN�dab»H]�a eNgS�S[%c%n^vwa Å&[+p�gfeNeN[�p*ab[�� 8 ®ÓÕi´:ab»N[%vbnNc
g`h³ab»N[zp�gfnNeUabqreN�ÀeUn^c%Å&[7_5v�gihl[�]ip5»�vbn^p5»ÐvwnNÅ^�i_5]`\N»=c+n^vwa
]i�^�9nN\Àa�gzgieN[f¼
½Lquab»/[�]ip5»�_b[��iqrgieC�i_5]`\^»=Æl[mp7]ie�]iv�vwgSp7qr]`ab[+]ie�]`\^\N_bgÏÁSqu¶
cz]�a�[@[7eUab_�gi\Ax

�Î® � G 8 � ´�& ^
8

� 8 N ®*G 8 ´�� N ®*G1´ � ®ÓÕ é ´

]`eH�d�i[7e^[7_5]`�rquÄ�[��dÅ&[7�rqu[7h�\N_bgf\^]`�U]�a�qugfem]i�u�fgi_�qÖa�»Nczv�abg+cd]`ÁA¶
qrcmqrÄ7[Àqua
®Vvw[�[9Ñk[��Sqr�Nqr]Î[�az]`�Ó¼L®VÕ ~f~ Õf´)h°gi_z�S[7a�]`qr�¸v�´�¼Ð{"»^[
p�gf�u�r[�p�abqrgie � G-8 � ]`_�[+eNg�Æ�ô�öiöGób÷��fð��zô�ñêò�cz]i_b�fque^]i�rv)v�]�abq¸vw¶
h°xAque^�/úr÷�þ5ô�úJp�gfe^vwq¸vwab[7eHp�x=p�gfe^vwab_5]`qrefa5v��l« G-8i®*� � ´ &IG � ®*� � ´h°gi_³[7ti[�_bx+p5»Nqu�¸� � g`hG_b[��iqrgie @A¼�{"»^[�_b[��iqrgieS¶�Å^]fvw[��1[7eUa�_bgf\Ux
cz]�ÁSqrcmqrÄ�]`abqrgieÀ\N_�giÅN�r[7c q¸vJab»^[7eC�iqrti[�e9ÅAx

]i_b�fcz]�Á
� L
	)� M �Î® � G-8 � ´/PPP G-8i®(� A ´�& ?@ A ®(� A ´ �

G-8i®*� � ´
&XG � ®(� � ´�QB= � � � @%Æ:quab»>= � � " @ S ®ÓÕ �i´

{"»N[ vbgi�rnSabqrgieHvãabg ®ÓÕ �`´¹]i_b[ ]i\N\N_�gÏÁAqrcz]�a�qugfe^v abg ab»^[
cz]`_��iqre^]`�¸v�gihkab»^[+a�_bn^[%cz]�ÁSqrc%nNcE[�efa�_bgf\Ax
�Nqrvwab_�quÅ^nSabqrgie�¼
²Nn^_wa�»N[7_�ÔUab»N[)gi\Sa�qucz]i�D�6]`�i_5]`e^�i[:c%n^�Öa�qu\N�rqr[7_5vJ]i_b[�]`\N\N_�gÏÁA¶
qrcd]`ab[�vbgi�rnSa�qugfe^vdabgÐa�»N[�cz]`ÁAqrc%n^c��rquÈf[7�rqu»NgAgS�¦\^]i_�]icm[7¶
ab[�_�v�ÔAqÖh6Æl[Ù]`_�[��Sgfque^�+cz]�ÁSqrc%nNc·�rqrÈi[7�rqr»NgAgA�zab_5]`qreNque^�%g`h']
�i_5]`\^»Nqrp�]`�GcdgS�S[7�Ó¼
oAgf�utAqreN�8a�»N[¿]`Å&g�ti[ _b[��iqrgieS¶�Å^]ivb[�� [7eUab_�gi\Axícz]�ÁSqucdqrÄ�]`¶
abqrgie�\N_bgfÅN�r[7c
Ô:qÖaÀqrv9eNg`a�»^]`_5�ÃabgÃvw»Ng�Æîab»H]�a9a�»N[=­^ÁA[��
\&giqrefal[�ÂUn^]�a�qugfe^vk]i_b[:�fqutf[7ez]`�U]`qre+ÅAx+ab»N[ v�p7]i�uqreN�@nN\G�N]`ab[�v
® } ²f´Jh°gf_:ab»^[2�|]i�i_5]`eN�f[Ùc%nN�uabqr\N�rqu[�_�v�ÔH]ie^�Àab»N[%­NÁS[��
\&giqreUa
[�ÂUn^]`abqrgie^v�g`hl�i[7e^[7_5]`�rquÄ�[��CÅ&[7�rqu[7hl\N_�gi\H]`�f]`abqrgie�¼Ùè�[�_b[+ab»^[�|]i�i_5]`eN�f[�c+nN�uabqr\N�uqr[7_5v�]fvbvbgSp�q¸]�ab[��¯Æ:quab»¦a�»N[=p�gfe^vya�_�]iqueUa5vG-8 a ®(� A ´�&w?@ A ®(� A ´:]i_b[¹[ 8 a ®*� A ´*ÔG]`e^�Àa�»N[1\&g`a�[7eUabq¸]`�¸v:h°gf_
ab»^[9a�gi\3�¸]Ïxi[�_%_�[7�fqugfe^v,@Î]`_�[ � 8 ®*� 8 ´ �& j k a ��� 	 m 	 a`npWbalq Ô
Æ:»N[�_b[�@ A q¸vmvwgfcm[�abgi\3�r]Ïxf[7_1_�[7�fqugfeÐp7gieUa�]ique^queN��=³Ôk]ie^�: 8 & � =�¸ @ A & @ � ¼¯{"»N[�vb[�úr÷�÷5ö�
ÐðÒñ�ò7óbô`ñVðÒõ�òÀý7þ5ô�úÿðÒùAüçnN\S¶
�N]`ab[�v"p�]`e9Å&[Ù\H[�_wh°gf_bcd[���n^vbque^�m]ieUx�p7gieAti[�eNqr[7eUa"v�p5»N[��SnN�u¶
qreN�^ÔSÅNnNa�p�gfeUtf[7_��i[�e^p�[�qrv"nNeNh°gi_babnNe^]`ab[��ux�eNg`a:�inH]`_5]`eUab[�[��Ì¼
· �uab»^ginN�f»º_�[7�fqugfe8�f_�]i\N»^vçp�gfeAti[7e^qu[�efa��uxãa�_�]ie^vb�r]`ab[¦queUa�g
�rgUgf\AxQqÖa�[7_5]�a�qutf[Ãv�p7]i�uqreN�¿]`�r�igf_bquab»Nczv�ÔdqÖa¯»^]fvÐeNg`a¯Å&[7[�e
cz]i�S["p��r[�]i_�»Ng�Æçabg@p7gie^vwab_�n^p*a�]�tÏ]i�uq¸�+_b[��iqrgie1�f_�]i\N»%�fqutf[7e
])hX]`cdqr�uxmg`hÌ�¸]`_��i["_�[7�iqrgieHv7¼'{"»N[7_�[�]`_�["ayÆlg1�Nqrvwabqre^p*alcm[7ab»S¶
gS�Nv��S[�vbp7_bqrÅ&[��
qre
ab»N[1�rquab[7_5]�a�nN_�[iÔNgfeN[@Å^]ivb[��ÀgfedµynNe^p*a�qugfe
�i_5]`\^»^v7ÔUa�»N[@g`a�»N[7_�p�]`�r�u[���a�»N[1p��rn^vwab[7_ tÏ]i_bq¸]�a�qugfe9cd[�a�»NgS�Ì¼

5:v�� � ��|~y I�� z^| � �"� 6 � P � I �~z��

· µynNeHp*abqrgie¿�f_�]i\N»¹qrvÎ]ÃayÆlg¦�¸]Ïxi[7_C_�[7�fqugfe �f_�]i\N»ãÆ:qÖa�»
�¸]`_��i[z_�[7�iqrgieHv%p7]i�u�r[��çp7�uq¸ÂUnN[�vm]`eH�/ab»N[�qu_dp5»Nqr�r�S_�[7e|Ô�p�]`�r�u[��

��
 ���h�®�h�d���¹�����d�����h�d�®�h�y�x���x���������d�������#�����e�������#�@?F�F<�����h�d�³�h� A°�����e�
�������`���°¨����¥���h���d�F�h���x�5§������������
�y�x�d�����¥�h���e��§�� �h���<E< U c�� W J��¢ª �xª+�h�d�@?CA��F?��d���
�`� RKLEN
T�PKL7L �������d�����¥�h���e��ª

vb[7\^]i_�]`abgi_5v�¼@oSque^p7[mab»N[d_�[7�iqrgie��i_5]`\N»Î»^]ivÙvbn^p5»Î]Àvwqrcd\N�r[
vwab_�n^p*a�nN_b[fÔSÆl[)ayxA\Nq¸p7]i�u�rx�qr�ieNgf_b[)ab»^[1�Squ_�[�p�abqrgie^]i�uquayxzg`h'ab»^[
[��N�i[�v�¼4²Ngf_z[�]fp5»äeNgS�S[CÆJ[
_b[�ÂUnNqu_�[Àab»^]`azab»N[=vbnNÅN�f_�]i\N»
p�gfe^vwab_�n^p*a�[��äh°_bgfc ]i�u�)p��rqrÂUnN[�v�]`eH�Lvw[�\^]`_5]�a�gi_5vmp7gieUa�]iqueN¶
qreN�=a�»^]�ameNgS�S[�vb»Ngin^�r�Ðh°gf_bc ]`e3nNe^�Sqr_b[�p*a�[��Ða�_b[�[i¼�{ g`a�[
ab»H]�a@ab»^qrv1p7gie^�NqÖa�qugfe/q¸v1vwab_�gieN�f[7_)ab»H]`e/ab»N[9_b[��iqrgie��f_�]i\N»
p�gfe^�Squabqrgie�ÔA]`eH�m]inSabgfcz]�abq¸p7]i�u�rx%[�e^vbnN_b[�v�a�»^]�al]i�u�&p�gfnNeUabqreN�
eAnNc%Å&[7_5v�qre
ab»H]�a�vbnNÅN�f_�]i\N»CvwnNcîabg9gieN[f¼"{"»^qrv \N_bgf\H[�_wayx
q¸v a�»N[d[�ÂUnNqrt�]`�r[7eUa�gih³ab»^[+_�nNeNeNqreN�ÀqueUa�[7_5vw[�p*abqrgie�\N_bgf\H[�_wayx
h°gi_|µynNe^p�abqrgieza�_b[�[�v³]ie^�d�inH]`_5]`eUab[�[�v�a�»^]�a�µyn^e^p*a�qugfe��i_5]`\N»Hv
×w�rgAgiÈÃ�uqrÈi[�Ø
µynNe^p�abqrgie�ab_�[7[�v9�ugSp�]`�r�uxf¼ · e [�ÁN]`cd\N�r[=gih%]
µynNe^p�abqrgie
�i_5]`\^»�q¸v:vw»^g�Æ:e�qreÀ­^�inN_�[Ù�^¼
�)qrti[7e¦]Ðp��rn^vwab[7_zvb[�a':%Ô³a�»N[7_�[�q¸vz]/t�]`_�qu[7ayxçg`hJµynNe^p*a�qugfe
�i_5]`\^»^vJab»^]`a�]`_�[@p�gfe^vwq¸vwab[7eUa�Æ:quab»>:1¼�<�e
gieN[@[�e^�Àg`h�ab»^[
vb\H[�p*ab_�nNc
Ô�a�»N[7_�[�]i_b[@µyn^e^p*a�qugfe¯ab_�[7[�v7Ô�gfe¯Æ:»Nq¸p5»¯ÆJ[�p7]ie
\&[7_bh°gi_�c [7ÁS]fp*a�[�efa�_bgf\Ax3cz]�ÁSqrcmqrÄ�]`abqrgie�¼$<�e¦a�»N[�giab»N[�_
[7eH�ÌÔ�ÆJ[+»^]Ïtf[ µyn^e^p*a�qugfeÎ�f_�]i\N»^v)Æ:qÖa�»/vbcz]`�r��p��rqrÂUnN[�v)ab»^]`a
]`_�[�\&gUgf_|]`\^\N_bgÏÁSqrcz]�abqrgieHvGÅNnSa']f�ScdqÖa6[�Ç�p�qr[7eUa6]i�u�fgi_�qÖa�»Nczv
abgÙcz]�ÁSqrcdquÄ�["ab»N[�]i\N\N_�gÏÁAqrcz]�a�[³[7eUa�_bgf\Uxf¼|¬êemhX]ip�a�Ô · µyq^]ie^�
�=p��k�rqu[�p�[�®ÓÕ ~f~N} ´|vw»^g�ÆÎa�»^]�a'h°gi_�]ieUx@p7gi�r�u[�p*abqrgie%g`h^vbnNÅ^vb[�a�v
g`hJeNgS�S[�v9®°qre/\H]`_babq¸p�nN�¸]`_�ÔGh°gi_�:)´)qÖa1q¸vÙ[�]fvwx
a�g=p�gieHvya�_bn^p�a
]:µyn^e^p*a�qugfe9�i_5]`\^»zÆ:»Ngfvb[�p7�uq¸ÂUnN[�vJp�gfe^vwq¸vwal\N_�[�p7qrvb[7�rx+gih�ab»^[
vbnNÅ^vb[�a�v9que4ab»N[Ðp�gf�u�r[�p�abqrgie+«Î­^_5vya
�S[�­^e^[=ab»^[Îvb[7\^]i_�]`abgi_5v
]iv ab»^[mqreUab[�_�vb[�p�abqrgie^v�g`h³\H]`qr_�v�g`hlp7�uq¸ÂUnN[�v�ÔGab»^[7eÎh°gi_)[7ti[�_bx
eNgS�S[=p7gie^vwab_�n^p*ada�»N[=vwn^ÅN�i_5]`\N»Ãqre^�Sn^p7[��ÃÅAxçab»N[=p7�uq¸ÂUnN[�v
]`eH��vb[7\^]i_�]`abgf_�vJp�gfefa5]`qreNqreN�mab»^]`a�eNgS�S[@]`e^�
�S[��u[7ab[ÙeNgS�S[�v
h°_�gicQvb[7\^]i_�]`abgi_5v']iv'Æl[��u�S]fv6_�[7cdg�tf[lvb[7\^]i_�]`abgi_5v�Æ:»^qrp5»d]`_�[
[7cd\Sayx�nNeUabqr�Ìab»^[1vwnNÅ^�i_5]`\N»�qrv�]+a�_b[�[i¼
ÊfnNe^p*a�qugfe4�i_5]`\^»^v�]`_�[=\^]i_wa�qrp7nN�¸]`_��uxÃp�gieAtf[7eNqr[7eUa�Å&[�p7]in^vb[
ab»^[1\N_�gi\^]i�f]�a�qugfe9nN\G�N]`ab[�v�_b[��Sn^p�[@\^_b[�p�q¸vw[��uxza�gdab»N[�µynNe^p*¶
abqrgie�ab_�[7[/nN\G�N]�a�[�vÐ® }�Í ´*¼ �=gi_�[7g�ti[�_�ÔJa�»N[ç]`\N\N_�gÏÁSqucz]`ab[
[7eUa�_bgf\Ux=®ÓÕ é ´J_b[��Sn^p�[�vlabgdab»^[Ùh°gi�r�ug�Æ:qreN��� ò7ñ �^òdò�ùHñVób÷5ö�
�Ô

�/® � G � � G � � ´�& ^
�
N ®*G � ´/T�^

�
N ®OG � ´ ®ÓÕl²U´

5:v�� y���� } I � ���M�"���)�ÙI�� z^| P � I �~z^�

· e+]`�uab[7_�e^]`abqrti[�_�gf]i��a�g p�gfe^vya�_bnHp*abqreN�:t�]`�rq¸�@_b[��iqrgie)�i_5]`\N»Hv
q¸v:\N_�g�tUq¸�S[���ÅAx�a�»N[1p��rn^vwab[7_:t�]i_bq¸]�a�qugfe�cd[�a�»NgS�Ì¼k½/[1vya5]`_ba
]`�U]`qreLÆ:qÖa�»�]çhX]icdqu�rx¦g`h@�r]i_b�f[=_�[7�iqrgieHv�vwnHp5»Lab»^]`a�[�]ip5»
p��rn^vwab[�_�q¸v�p7gieUa�]ique^[��Lqre�]�a
�r[�]ivwa�gfeN[�gih@ab»N[�c
¼.{ [�ÁAa�Ô
ab»^[Àp5»Nqr�¸�S_b[�e¯g`h:a�»N[À�r]i_b�f[�_b[��iqrgie^v+]`_�[��S[7­^eN[��¯]iv%ab»N[�qu_
qrefa�[7_5vw[�p*a�qugfe^v��`Ô|]`e^��ab»^[dp5»^qu�¸�S_�[7e/g`h³a�»Ngfvb[d]`_�[+�fqutf[7e�ÅAx
ab»^[¯queUa�[7_5vw[�p*abqrgieHvCg`hmab»N[3queUab[�_�vb[�p�abqrgie^v�¼ {"»Nqrv=\N_bgSp7[�v�v
q¸v9_�[7\&[�]`ab[��4nNeUabqr�)e^g¯h°nN_bab»N[�_ç®°eNgfeS¶Va�_bqrtAqr]i�¸´z_b[��iqrgie4p7]ie
Å&[
]f�N�S[��Ì¼L{"»N[
_b[�vwnN�ua�]ieUam�¸]Ïxi[�_b[��ç_b[��iqrgieä�i_5]`\N»�ÔlÆ:qÖa�»
p�gfnNeUabqreN�4eAnNc+ÅH[�_�v=]fvbvbqr�ieN[���a�g4_�[7�iqrgieHvCn^vbqueN�Q®ÓÕi�f´
qrv
]`nNabgicz]`abq¸p7]`�r�rxät�]`�rq¸�ÌÔ ]`eH�¦ab»N[/p�gf_b_�[�vb\Hgfe^�SqreN�¯]`\^\N_bgÏÁSqu¶
cz]�a�[�[7eUab_�gi\Ax/qrv%ÈAeNg�Æ:e¯]iv1ab»N[ � quÈAn^p5»Nql[7eUab_�gi\Axf¼
{"»^[
p�gf_b_�[�vb\&gie^�SqreN�@�rgAgi\Ax+quab[�_�]`abqrti[)vbp�]`�rqueN�+]`�r�igi_�quab»NcºqrvleNg�Æ
Å^]fvw[��1gie+ab»^[J�f[7eN[�_�]i�uqrÄ7[��@Å&[7�rqu[7h&\N_�gi\H]`�f]`abqrgie1]i�u�fgi_�qÖa�»Nczv
]iv:�N[�v�p�_�quÅ&[���queÀÑk[��Sqr�Nqr]d[7a ]`�Ó¼"®ÓÕ ~f~N} ´�¼

�������®������� <��F?e�y�2§/�0¨����d���®���d�F<��d¨��,�h���x���x���5§��d�����K���h����d�����y�h�����t���h�d�y���h�������x�d�����2�h�d��� <���?b�y��ª



2 3 4 5 6 7 8 9 10 11
−32.4

−32.2

−32  

−31.8

−31.6
(B)

Junction Graph Clique Size
Lo

g 
Li

ke
lih

oo
d

(A)

2 3 4 5 6 7 8 9 10 11
0  

0.1

0.2

0.3
(C)

Junction Graph Clique Size

L
1 D

is
ta

nc
e

²'qu�fnN_�[@�o«�® · ´:oAgicd[@[�ÁN]icm\^�u[�v"g`h|a�»N[@qrcd]i�i[�v"g`h�� ²^� v�¼:®Xæ:´ · tf[7_5]`�i[)�rgi�d�uqrÈi[��uqr»NgAgS�Nv"g�ti[�_Jab_5]`qreNque^�d�^]�a�]d]fv:]mh°nNe^p*a�qugfe
g`hJµynNe^p�abqrgie�üióbô�ö �Lp7�uq¸ÂUnN[=vwqrÄ7[f¼��³]fp5»Ãp7nN_�ti[
qrv9]Ïti[7_5]`�f[��çg�tf[7_�]i�u�:cdgS�S[7�¸vzÆ:quab»4]çp7[7_ba�]`qreÃcd]`ÁSqucz]`��p7�uq¸ÂUnN[=vbquÄ�[Cg`h
ab»^[�p�gi_�_�[�vb\Hgfe^�SqreN�%µyn^e^p*a�qugfeÃñÓóbò5ò7¼�²Ngi_@cdgS�S[��rv@gih³a�_b[�[7Æ:q¸�Aab» Í Ô6Æl[z]i�rvbg
\N�ugiawa�[��Îab»N[�vwa�]ie^�N]i_��/�S[7tAq¸]�a�qugfeÎgihla�»N[z�ugf�
�rquÈf[7�rqu»NgAgS�Nv�¼:®Ój"´ · tf[7_5]`�f[�� C �Sqrvwa�]ie^p�[�v"g`h6ab»N[@t�]`_�qrgin^v"cdgS�S[7�¸v�¼
� � � ���
ÞÃÛd�­�CÜ Ý
½/[�[7ÁA\^�ugf_b[��/ab»N[�ÅH[�»^]ÏtAqugfnN_%gih��ugAgi\AxÐquab[7_5]�a�qutf[9v�p7]`�rqreN�
gieÎµynNe^p�abqrgieL�f_�]i\N»^vmgieL]Ðvwqrcd\N�r[
a�]ivbÈ¯gih)�r[�]i_beNqreN�/ab»^[
ÆJ[7qr�i»Ua�v9g`h@\^]`qr_�Æ:qrvb[��=]i_bÈfg�t¯eN[�ayÆJgi_�ÈSv7¼¿{"»N[�ab_5]`qreNqreN�
�N]`a�]¯p7gie^vbqrvwa�v�g`h¹²���²ÐÅNqre^]`_�xäqrcz]`�f[�v�gih1»^]`eH�A¶ÓÆ:_�quawab[�e
� ²N� v³\N_�[7\^_bgSp�[�vbvb[��mh°_�gicºa�»N[@j��lZ · ���N]�a5]ivb[�a)®Vvw[�[ ­H�inN_�[
� · ´*¼
{"»Nqr_wayx)cdgS�S[7�¸v|]i_b[��f[7eN[�_�]`ab[��)ÅAx)_�]ie^�Sgicd�rx)v�]`cd\N�rqreN� ���
g`h'ab»^[1[��S�f[�v�p7gieNe^[�p*a�que^�zeNgS�S[�v�]z�Nqrvwa�]ie^p�[@gih�]`a�cdgfvwa é
]`\H]`_balgie9ab»N[Ùcz]�ÁSqrc%nNc·�rqrÈi[7�rqr»NgAgA��ab_�[7[f¼�ÊfnNe^p�abqrgie�ab_�[7[�v
]`_�[dp�gieHvya�_bn^p�ab[��=ÅAx
ab_�qr]ieN�in^�r]`abqreN��a�»N[d_b[�vwnN�uabqreN�À�i_5]`\N»Hv
n^vbque^��eNgS�S[%[��uqrcdqueH]�abqrgie|Ô&Æ:»^[7_�[%]�a)[�]ip5»=vwa�]i�i[@a�»N[%e^gA�N[
Æ:quab»1a�»N[J�u[�]ivwa6eN[�qu�f»UÅ&gi_5v�q¸v�p5»Ngfvb[7e|¼6{"»N[lcd]`ÁSqucz]`�Ap��rq¸Âfn^[
vbquÄ�[�v�gihSab»N[�vw[|µynNe^p�abqrgie1a�_b[�[�v|tÏ]i_bx)Å&[�ayÆJ[7[7e �:]`eH� }i} ¼'²Ngf_
[�]fp5»ÎcdgS�S[��VÔ'vya5]`_babqreN�
Æ:qÖa�»Îa�»N[z[��N�i[�v@]fvÙab»^[�p��rqrÂUnN[�vÙg`h
ab»^["µynNe^p*a�qugfeC�i_5]`\N»|ÔN]d_�]ieN�i[Ùg`h&µynNe^p�abqrgie
�i_5]`\^»^v"qrv p�gieN¶
vwab_�n^p*a�[��+ÅUx@�f_bg�Æ:qreN��qÖa5v�p��rqrÂUnN[�v�gieN[JeNgS�S[:]�ak]�abqrcd[iÔi]ie^�
cz]`ÈAqreN�ÎvbnN_�[9a�»^]�amab»N[
_�[�vbnN�uabqreN�Îp7�uq¸ÂUnN[�vd]`_�[�p7gieUa�]ique^[��
Æ:quab»Nqre=a�»N[mp7�uq¸ÂUnN[�v�g`h³ab»N[dp�gf_b_�[�vb\Hgfe^�SqreN�ÙµynNe^p�abqrgie�ab_�[7[i¼· ak[�]fp5»mvwa�]i�i[:])eNgS�S[:q¸vk]i�N�N[��%abg1]Ùp��rqrÂUnN[�vbn^p5»mab»H]�a�ab»^[
qre^p�_�[�]fvw[Cqre¦ab»N[=abg`a5]`��c%nSa�n^]`��queSh°gf_bcz]`abqrgie
	Cq¸vz�¸]`_��i[�vya�Ô
]`eH�4_�[7cdg�tAqueN�äp��rqrÂUnN[�v�Æ:»^qrp5»¹]`_�[ÎvbnNÅ^vbnNcd[��4ÅAxLgiab»N[�_
p��rq¸Âfn^[�v�¼ <�e¹]i�u�Ùa�»N[
µynNe^p�abqrgieã�i_5]`\N»HvCvwgLp�gfe^vwab_�n^p*a�[��
ÆJ[�n^vb[��¯�ugAgi\AxÐquab[7_5]�a�qutf[�v�p7]i�uqreN�=a�gÎ�r[�]i_be¯ab»N[
\^]i_�]icm[7¶
ab[�_�v�Ô�Æ:»N[�_b[JÅHgiab»dvbp�]`�rque^��]`eH�1\N_�gi\^]i�f]`abqrgie@nN\G�N]�a�[�v�ÆJ[7_�[
�N]icm\&[���queza�»N[)�ugf�`¶ê�Sgicz]`qre�¼'±k_�gi\^]i�f]�a�qugfe+n^\&�N]`ab[�v³ÆJ[7_�[
quab[7_5]�a�[��/nNeUabqr�lp7gieAti[�_b�f[7e^p7[dÅH[7h°gi_�[dab»N[9v�p7]i�uqreN�CnN\G�N]`ab[�v
ÆJ[7_�[)\&[7_bh°gi_�cd[���gie^p7[i¼
· hÒa�[7_6�ugAgi\Ax�quab[�_�]`abqrti[kv�p7]i�uqreN�"»^]iv|p�gieAtf[7_��i[���Ô�Æl[l]iv�vw[�vbvb[��
ab»^[)]fp7p�n^_�]fp�x%gihÌab»N[)_�[�vbnN�Öa5vkn^vbqreN�1ayÆJg%cd[�]fvwn^_b[�v7¼6¬êe�­^�i¶
nN_�[��`æ8Æl[9\N�ugia1ab»^[��ugf�C�uqrÈi[��uqr»NgAgS�Nv@gihJa�»N[��^]�a�]
n^e^�S[7_
ab»^[ �r[�]`_�eN[��zcdgA�N[7�¸v7ÔUÆ:»Nqr�u[)que�­^�inN_�[��UjäÆl[)vw»Ng�ÆÃa�»N[�� C

� ~1������<dA �F�h�9��<o����� ����A����h����������¨F��
9����¨5�����h�������=Aw���t�h���
A �F�h�9��<`���F������A����h���x���
�`�y�O§/���y����<E< �9��� �h�����t���l¨����Y§�� �h�d���5�h����h��A°���F<��Y>e������ª

�Sq¸vya5]`e^p7[�v6ÅH[7ayÆl[�[7e%ab»N[J[7cd\Nqr_bq¸p7]i�Acd]i_b�fqueH]`�f�Nqrvwab_�quÅ^nSabqrgie^v?@DA ®(� A ´)]`eH�=a�»Ngfvb[+gih³a�»N[d�u[�]`_�eN[���cmgS�S[��rv°Gz®*� A ´*Ô|]Ïtf[7_b¶
]`�f[��Cg�tf[7_ ab»N[d[��N�i[�v =l¼1{"»N[m]i\N\N_�gÏÁSqucz]�a�qugfeCqrv)_�[�]fvwgfeS¶
]`Å^�ux)]ip7p7nN_5]�ab[fÔ�]ie^�)qÖa5v|]fp7p�n^_�]fp�x qrcd\N_�g�ti[�vÌ]fvÌÆJ[�que^p7_b[�]ivb[
ab»^[@cd]`ÁSquc+nNcïp��rq¸Âfn^[1vwqrÄ7[Ùg`h'ab»^["µynNe^p*a�qugfe
�i_5]`\N»�¼

� àLÛ`¶�â/áJ¶;¶"ÛSß3Ü
¬êeÀab»Nq¸v:\^]i\H[�_:Æl[Ù»^]Ïtf[)vb»Ng�Æ:e�ab»^]`a�\N_�gi\^]i�f]�a�qugfe�]ie^�9quaw¶
[7_5]�a�qutf[Jv�p7]i�uqreN�Ùgie�µynNe^p�abqrgiemab_�[7[�v�p7]ie+Å&["nNeNqu­^[��d]iv'­^ÁA[��
\&giqrefa�[�ÂfnH]�abqrgieHv|h°gf_�vwgf�utAqreN�)]Ùp7[7_ba�]`qre+p7gie^vwab_5]`qreN[��1cz]�ÁSqu¶
c%n^c.[�efa�_bgf\Ax1\N_�giÅN�r[7c
¼�²N_�gicQa�»Nq¸vkqre^vwqr�i»Ua³ÆJ[:»^]Ïtf[J\^_bgi¶
\&gfvb[��/]9cdgi_�[m[�Ç�p�qr[7eUa1vbp5»^[��SnN�rqreN�9h°gf_ÙqÖa�[7_5]�abqrti[dv�p7]`�rqreN�
gieÀµynNeHp*abqrgie/a�_b[�[�v�¼9²Ngf_@�i_5]`\N»^vÙÆ:quab»ç]
cz]�ÁSqrcz]`�kp��rq¸Âfn^[
vbquÄ�[¯Æ:»Nq¸p5»¿qrv�\N_bgf»NqrÅNqÖa�qutf[7�rx��¸]`_��i[fÔ@Æl[ç»^]Ïtf[ç\N_�gi\&gfvb[��
]ç�rgAgi\Axäquab[�_�]`abqrti[�v�p7]i�uqreN�¯]i�u�fgi_�qÖa�»Nc
Ô:Å^]ivb[��¦gfeL_b[��iqrgie
�i_5]`\^»^v7¼
{"»N[�_b[/]`_�[�]3eAnNc+ÅH[�_�gih1qucd\&gi_ba�]iefaÀ[�ÁAab[�e^vbqugfe^v9gih1ab»^[
cd[�a�»NgS�NvÙ�Sqrv�p�nHvbvb[��Cqre=a�»Nq¸v�\H]`\&[7_�¼Ù²'qr_�vwab�rxiÔG_5]�a�»N[7_�ab»^]ie
­^e^�NqueN�
]À�Sqrvwab_�qrÅNnSabqrgie/Æ:quab»�cz]`ÁAqrc%n^cå[7eUab_�gi\Ax
ÆJ[+p7]ie
­^e^�m] �Nqrvwab_�quÅ^nSabqrgiemÆ:qÖa�»%cdqreNquc+nNcQ_�[7�¸]�a�qutf[³[7eUa�_bgf\Uxz® � �
�Sqrti[�_b�f[7e^p7[�´1abgÐ]Î�fqutf[7eÃ�Sqrvwab_�qrÅNnSabqrgie|G��U¼ä{"»^[À_�[7�¸]�a�qutf[
[7eUa�_bgf\Uxdh°_�gic G¿a�g,G��@q¸v:�S[�­HeN[���abgzÅ&[

�=®*G,¸ G���´�& ^ W Gz®*�&´A�rgi� Gz®*�&´G � ®(�G´ ®ÓÕ Í ´

½L»N[�e G � q¸v ab»N[ºnNeNquh°gi_�c �Sqrvwab_�qrÅNnSabqrgie|Ô¯cdqueNqrcdquÄ�que^�
�=®OG,¸ G � ´6q¸v�[�ÂUnNqrt�]`�r[7eUa�abgÙcz]�ÁSqucdqrÄ7qreN�)ab»N["[�efa�_bgf\Ax@g`hDGd¼
{"»Nq¸v1[7ÁUa�[7e^vbqrgieÐqrv%n^vb[�h°nN�lÆ:»N[7e¯ÆJ[zÆJginN�¸�Ð�uqrÈi[da�g=�r[�]`_�e
nNe^�Nqu_�[�p�ab[��/�f_�]i\N»Nq¸p7]`��cdgS�S[��rv@Æ:»^[7_�[dp7[7_ba�]ique/\Hgiab[�efa�qr]i�rv
]`_�[=­^ÁA[��Ì¼ {"»N[�vw[Î\Hgiab[7eUa�qr]i�rv
]`_�[Îp�]ivwa�qreUabg�G��Ðqre4ab»^[
cdque^quc+nNc _b[��r]`abqrti[1[�efa�_bgf\Ax9h°_5]`cd[7ÆJgi_�ÈG¼;<�nN_ _�[�vbnN�ua�v�gfe
nNeNquh°xAque^�+µyn^e^p*a�qugfe�a�_b[�[+\N_�gi\H]`�f]`abqrgie=]ie^��quab[�_�]`abqrti[mvbp�]`�u¶
qreN�Àp�]`_�_bxÀa�»N_bgfnN�i»ÎqÖh�G � q¸vÙ�S[�p7gicd\HgUvb]iÅN�r[%Æ:quab»/_b[�vw\&[�p�a
abgma�»N["µynNe^p�abqrgie
ab_�[7[@]fv"Æl[��u�Ó¼



oA[�p�gieH�S�uxfÔ"ab»N[Î_b[�vwn^�Öa5v�]i_b[=vwab_5]`qr�i»Uawh°gf_bÆ"]`_5�S�rx¯[�ÁAa�[7e^�S[��
abgzp7gie^vwab_5]`qreUa�vJgie9h°[�]�a�nN_�[)[7ÁS\H[�p*a�]`abqrgie^v�ÔS_5]�ab»^[7_Jab»^]ie�gfe
cz]`_��iqre^]`�¸v�¼�è�[7_�[�[�]fp5»@p��rn^vya�[7_ =K�3:¯qrv�]fvbvbgSp�q¸]�a�[���Æ:qÖa�»1]
ti[�p*a�gi_b¶Ót�]`�rnN[��@h°[�]`abnN_�[�� A «l� A������

a Ôf]ie^�®Gz®(�G´�qrv³p�gieN¶
vwab_5]`qreN[��=abg
»^]Ïti[ V WYGz®(�&´�� A ®(� A ´!& ?� A � ���

a ¼d½L»N[�e
�Sn^]i�uqrÄ7[��ÌÔ"ab»^[=cz]�ÁSquc+nNc [7eUab_�gi\Ax3\^_bgfÅN�u[�c Å&[�p7gicd[�v9]
cz]�ÁSqrc%nNc.�uqrÈi[��uqr»NgAgS�+\^_bgfÅN�u[�c¿h°gi_l]`emnNe^�Sqr_b[�p*a�[��d�i_5]`\^»S¶
q¸p7]`�lcdgA�N[7�³Æ:»^[7_�[�� A ]i_b[da�»N[zh°[�]`abnN_�[�v�¼C{"»N[0�6]`�f_�]ieN�i[
c%n^�Öa�qu\N�rqr[7_5v®[ A � ���

a qrcd\HgUvwqreN�Îab»N[
[7ÁA\&[�p�a�]`abqrgie¦p�gieN¶
vwab_5]`qrefa5v"ÅH[�p�gfcm[1ab»N[1ÆJ[7qr�i»Ua5v:p�gi_�_�[�vb\Hgfe^�SqreN�%a�gzab»^[@h°[�]`¶
abn^_b[�v"queÀab»^[@nNe^�Sqr_b[�p*a�[��À�i_5]`\N»^qrp�]`�GcdgA�N[7�

Gz®*�&´�& }± jlk a m
	a�� a`npWxaFq ®V� ~ ´

{"»N[@_�[�ÂUnNqr_b[��9[7ÁS\H[�p*a�]`abqrgie^v ?� A ]`_�[)gfÅSa�]ique^[��ÀÅAx9]Ïti[�_�]i�`¶
qreN��g�tf[7_+]Cab_5]`qreNque^�Îvb[�a�¼Ð{"»N[À]`�r�igi_�quab»Nczv%�Nqrv�p�n^v�vb[��çqre
ab»^qrvz\H]`\&[7_dab»^[7_�[�h°gi_�[
gi\&[7eÃab»^[CÆJ]ÏxÐh°gf_zcmgf_b[
[7Çzp7qu[�eUa
ab_5]`qreNqreN�4gihdcz]`ÁAqrc%n^c�[�eUab_�gi\Ax�cdgS�S[7�¸v3®VZ [��u�¸]�±³qu[7ab_5]
[�a=]i�V¼rÔ }�ÍiÍ �`´�Ô)p7gie^�SquabqrgieH]`�Ùcz]�ÁSquc+nNc¾[�efa�_bgf\AxLcmgS�S[��rv
®*�6]�ÉG[7_bayxÐ[�a�]`�Ó¼uÔJÕ ~i~^} ´@]ie^�ça�»Nqre�µynNeHp*abqrgie3ab_�[7[�vÀ®Væ"]ip5»
ë8Êfgi_5�N]ie�ÔNÕ ~i~ Õi´�¼
{"»N[�_b[zq¸v1]`eÐqreUab[7_�[�vwabqreN�
�rqueNÈÎÅH[7ayÆl[�[7eÐcdque^quc+nNc �Nqutf[7_b¶
�i[�e^p�[C\^_bgfÅN�u[�czv�]`e^�¦qreSh°[�_b[�e^p�[f¼¹¬�hÙa�»N[=cz]`_��iqre^]`��p�gieN¶
vwab_5]`qrefa5vJ\NnSa ]`�r�Ìa�»N[Ù\N_bgfÅ^]`Å^qu�rqÖayx9cd]fvbvJgfeÀ]dvbqueN�f�u[@vwa�]`ab[iÔ
qÓ¼ [f¼�?@ � ®*� � ´�&�
 W�� _ �W�� h°gi_:vwgfcd[!?� � ÔAa�»N[7e�ab»N[)ayÆJg+\^_bgfÅN�u[�czv
Å&[�p�gfcd[�[�Âfn^qut�]`�r[7eUaC®X{6[7»¦ë ½Î[��u�rqreN�^Ô"Õ ~i~ Õi´�¼Ð{"»^qrvmqrc+¶
\N�rqu[�v@a�»^]�a1a�»N[��f[7eN[�_�]i�uqrÄ7[��Î�Sq¸vwab_�quÅNnNabqrti[z�¸]ÏÆ.gih · µyql]ie^�
�=p��k�rqu[�p�[�®VÕ ~i~^} ´G]`eH�)ab»N[l�i[7e^[7_5]`�rquÄ�[���ÅH[��uqr[�hN\N_�gi\H]`�f]`abqrgie
]`�r�igf_bquab»^cdv@]i_b[mqreÐhX]ip*a%vb\&[�p�q¸]`�kp�]ivb[�vÙgihJ�rgAgi\Ax=quab[7_5]�a�qutf[
v�p7]`�rqreN�
gieÀµynNe^p�abqrgieÐ�i_5]`\N»Hv@]`e^�/_�[7�iqrgieÎ�i_5]`\N»HvÙ_b[�vw\&[�p�¶
abqrti[��uxf¼.½/[Ð]`_�[�p�nN_�_�[7eUab�rxÃvwabnH�SxAqueN�3ab»N[/\&gfv�vwqrÅNqr�uquayx¦g`h
[�ÁAa�[7e^�SqreN�da�»N[%p�gfeAti[7_��i[�eUaJtf[7_5vwqrgieÀg`h�s ±Jo
�S[�v�p�_�quÅ&[��Àqre
®X{6[7»zë ½Î[��u�rqreN�^ÔAÕ ~i~ Õi´�abgÙa�»N[�cdgi_�["�i[7e^[7_5]`�S]`\N\^_bgÏÁSqrcd]`¶
abqrgieHv:�Sqrv�p�nHvbvb[��Àqre9a�»Nqrv�\^]`\&[7_�¼
¬êeça�»Nqrv+\^]i\H[�_+ÆJ[9»^]Ïtf[z\N_�gi\&gfvb[��ÐeNg�tf[7�l]i�u�fgi_�qÖa�»Nczv@h°gf_
�r[�]`_�eNqreN�
�F�SúÒú 
¦÷���ý7ò�ó*õ�ò��LnNe^�Nqu_�[�p�ab[��4�i_5]`\N»Nq¸p7]i��cdgS�S[7�¸v7¼
½L»N[�e¦ab»N[=cdgS�S[��rv�]i_b[Àö^ô�ó*ñÓðXô�úÒú 
ä÷���ý7ò�ó*õ�ò���Ô ]çvwa�]ie^�N]`_5�
cd[�a�»NgS�¦abgça�_�]ique¦a�»N[7c�q¸vza�»N[��l� ]`�r�igf_bquab»Nc
¼¿½L»N[�e
ab»^[�\HgUvya�[7_�qugf_1�Sq¸vya�_bqrÅNnSa�qugfe/q¸v1qreUab_5]ip�a�]`Å^�u[fÔ6]
eAnNc%Å&[7_%g`h
_�[�vb[�]`_5p5»N[�_�vJ»^]Ïtf[@�ugAgiÈf[��
]�aÙ]`\N\^_bgÏÁSqrcd]`abqreN�mab»N[2�4vya�[7\^v
Æ:quab»9�rgAgi\AxmÅH[��uqr[�h|\^_bgf\^]`�U]�abqrgieC®V²N_�[7xzë � ]`eNeH]`e�ÔSÕ ~f~N} ´�¼
æJ[�p�]`n^vb[9a�»N[7_�[
qrvmeNgÐ�f�ugfÅ^]`�:p�gUvyamh°nNe^p�abqrgie¦Æ:»Nq¸p5»äÅ&g`a�»
ab»^[3�.]`e^�ä��vwab[7\Hv+]i_b[�cmqreNqrcdquÄ�queN�HÔkÆJ[Àp�]`eNeNgia+cz]`Èf[
]`eAxÙvya5]�a�[7cd[7eUa�v6gieÙa�»N["]ip7p7nN_5]ip�x�gi_'p�gieAtf[7_��i[7eHp�[�\N_�gi\&[7_b¶
abqr[�vlg`h|vbn^p5»9]i�u�fgi_�qÖa�»Nczv7¼ · e�[�ÁNp�quabqreN�1_�[�vb[�]i_�p5»��Nqu_�[�p�abqrgie
q¸vÙabgC[7ÁUa�[7e^�ÐgfnN_Ùh°_5]`cd[7ÆJgi_�ÈCabg
a�»N[z\^]i_wa�qr]i�u�rx�gfÅ^vw[�_btf[��
p7]fvw[fÔ"Æ:»N[7_�[CÆl[�eNg�Æî»H]Ïti[=]`e4]i\N\N_�gÏÁSqucz]�a�[>�³� ]`�r�igi¶
_�qÖa�»Nc Æ:»N[7_�[1Å&g`ab»��4]`e^��� vya�[7\^v�]`_�[%�S[�_bqrti[��C]iv:­^ÁA[��
\&giqrefak[�ÂUn^]�a�qugfe^v'cmqreNqrcdquÄ�queN�1])_�[7�fqugfeS¶ÓÅH]ivb[��@h°_�[7["[�eN[7_��ixf¼

���
��M����zTX?AO6Y��¯?AM ��!
½/[Ùab»^]ieNÈ�²^_�]ie^p�q¸v:æ"]ip5»
]`e^�À�Cq¸p5»^]`[���Êigf_��N]ie9h°gf_:queUa�[7_b¶
[�vwabqreN���Sq¸v�p�n^v�vwqrgieHvJ]ie^�C�)[7giÉ&_�[7x9è queUa�gieÀh°gi_�qre^vb\Nqr_�]`abqrgie
]`eH��vbnN\N\&gi_ba�¼

�9?�"�?$#�?UM��i?�!
· µyqÓÔ�oG¼³�ç¼rÔ:ëì�=p��k�rqu[�p�[fÔJ�@¼lÊ^¼ ®ÓÕ ~f~N} ´�¼L{"»N[C�i[�eN[7_5]`�u¶
quÄ�[����Nqrvwab_�quÅ^nSabqrti[+�r]ÏÆQ]ie^�Ch°_�[7[+[7eN[�_b�fxÀcdqreNqrcmqrÄ�]`abqrgie�¼
�Jób÷�þ�ò5ò���ðÒùAü�ý+÷ �@ñ �Nò&%�úÒúuò�ó*ñê÷�ù('k÷�ù ��ò7óbò7ù&þ5òd÷�ù('�÷ � ���Sø
ù^ðXþ5ô�ñÓðX÷�ù*)�'k÷�ù^ñÓób÷`ú+)Jô�ù �,'k÷ � ö1�SñÓðÒùUüi¼

æ"]ip5»�Ô�²J¼��@¼uÔkëEÊfgi_5�N]ie�Ô'�¯¼'¬*¼"®VÕ ~i~ Õi´*¼={"»^que�µynNe^p*a�qugfe
ab_�[7[�v�¼-%.��õ�ô�ùGþ5ò*ý
ðÒù(/%ò��Sóbô`ú ��ù ��÷`ó �dô`ñVðX÷`ù �Jób÷�þ5ò*ý5ý*ðÒùUü
0 
Ïý*ñ�ò��+ý5¼

Z�[7�r�r])±kqr[�a�_�]^Ô�oÌ¼uÔiZ�[7�r�¸]�±³qu[7ab_5]NÔ21%¼rÔië �6]�ÉG[7_bayxiÔ�Ê^¼S® }�ÍiÍ �`´�¼
¬êe^�Sn^p7queN�9h°[�]`abnN_�[�v�g`hk_5]`e^�Ngicî­^[7�¸�Nv�¼ ��3435376Sóbô`ùNý7ôiþ7ø
ñVðX÷`ùNý ÷�ù �:ô�ñÓñ�ò7ó*ù8%�ùGô�ú 
Ïý*ð¸ý�ô`ù��&9�ôfþ �SðÒù&ò �*ùHñ�ò7úÒúÿðÖüUò�ùGþ5ò�Ô
:<; Ô&�F² ~2= � Í �^¼

Z�[7cdque^�^Ô�½¿¼¹� ¼uÔ�ë�oUab[�\N»^]ie�Ô9²J¼%²J¼9® }�Í � ~ ´*¼ <�eí]
�u[�]ivwa�vbÂUn^]i_b[1]f�Ïµyn^vwabcd[7eUa)g`hk]�v�]`cd\N�r[��
h°_�[�ÂUnN[�e^p�x�a�]`¶
ÅN�u[�Æ:»N[7e3ab»N[�[�ÁS\&[�p*a�[��3cd]i_b�fqueH]`�ka�g`a5]`�¸v%]`_�[9ÈAeNg�Æ:e|¼
%�ù^ù&ô`ú ý1÷ �&9�ô�ñ �Nò��zô�ñÓðXþ�ô`ú 0 ñ�ô`ñVð¸ý*ñÓðXþ*ý*Ô :>: Ô^�AÕ � = �i�f�^¼

²N_�[7xfÔ�æ�¼rÔ�ë � ]`eNe^]ie�Ô · ¼A®VÕ ~f~N} ´*¼ · p�p�nNc+nN�¸]�abgf_|eN[7ayÆlgf_bÈSv�«
vwnNquabgf_�v6g`hN�rgSp7]i�f\N_�giÅH]`ÅNqr�uquayxÙ\N_�gi\^]i�f]�a�qugfe�¼$%.��õ�ô�ùGþ�ò�ý"ðÒù
/%ò��Sóbô�ú ��ù ��÷`ó �dô`ñVðX÷`ù �Jób÷�þ5ò*ý5ý*ðÒùUü 0 
Ïý5ñêò��%ý*¼

Êf[7e^vb[7e�Ô)²J¼?1+¼1® }�ÍiÍié ´*¼@%�ù ðÒùHñVó�÷�� �^þ�ñÓðX÷�ùãñê÷ ��ô 
iò�ý*ðXô�ù
ù&ò7ñBA³÷`ó�CÏý*¼ks)j��ç±³_b[�vbv�Ô`��gfe^�Sgie|¼

Êfqu_�ginÌËvw[�È&Ôd�@¼rÔ�ë�±:Ë_b[�n|Ëp7qu�ÓÔdoÌ¼�® }�ÍfÍ �f´*¼ <�eºa�»N[¦[�ÉG[�p*¶
abqrti[Jqucd\N�r[7cd[7eUa5]�abqrgiemg`hHab»N[Jquab[7_5]�a�qutf[l\^_bgf\Hgf_wa�qugfe^]`�f­Naw¶
abqreN�z\N_�gAp7[��Sn^_b[f¼D'k÷ � ö1�Sñêô�ñÓðX÷�ù&ô`ú 0 ñ�ô`ñVð¸ý*ñÓðXþ*ý.%�ù �FEmô�ñêô
%�ù&ô�ú 
Ïý5ð¸ý*Ô :�; Ô } � � =&} ² Í ¼

�|]`É&[�_wayxfÔfÊH¼uÔU�=p�jJ]i�u�rnNc
Ô · ¼rÔUë¹±�[7_�[7qr_�]^Ô`²J¼&®ÓÕ ~i~^} ´�¼GjlgieN¶
�SqÖa�qugfe^]`�H_�]ie^�SgfcQ­^[��r�Nv�«�±k_�giÅ^]iÅNqr�uq¸vya�qrpJcdgS�S[7�¸v�h°gf_lvb[7�i¶
cm[�eUabqreN�z]`e^���r]iÅH[��uqreN�zvb[�ÂUnN[7eHp�[@�N]�a5]N¼��Jób÷�þ�G :�H ñ � ��ù^ø
ñ�ò7ó*ù&ô`ñVðX÷`ù&ô�úI'k÷�ù �JG+÷`ùK9�ôiþ �AðÒùGòML6ò�ô`ó*ù^ðÒùAü3®X\N\�¼�Õl²UÕ =
Õl² Í ´*¼��Cgf_b�U]`e � ]inSh°cz]`eNe|Ô^oS]`e
²N_5]`e^p7qrv�p�gHÔHj · ¼

oA»^]`h°[7_�Ô �m¼J�1¼uÔ ë oA»^[7eNg�xfÔ�±�¼l±�¼�® }�ÍfÍi~ ´�¼¿±k_�giÅ^]iÅNqu�rquayx
\N_bgf\^]`�U]�a�qugfe�¼N%�ùHù&ô`ú ým÷ �O9�ô�ñ �Nò��zô�ñÓðXþ*ý�ô�ù �P%�ó*ñVð ûJþ�ðXô`ú
�*ù^ñêò7úÒúÿðÖüfò7ù&þ5ò7ÔRQfÔ^�fÕ � = �U�iÕN¼

{6[7»�ÔHÑ+¼&½¿¼uÔGëí½/[7�r�uqreN�^ÔG�ç¼'®VÕ ~f~ Õf´*¼�{"»N[1n^eNqÖ­H[��C\N_�gi\N¶
]`�f]`abqrgie=]ie^��v�p7]i�uqreN�9]i�u�fgi_�qÖa�»Nc
¼N%.��õ�ô�ùGþ�ò�ý+ðÒùS/+ò)�Sóbô`ú
�*ù ��÷`ó �dô`ñVðX÷`ù��"ób÷�þ5ò�ý5ý5ðÒùAü 0 
Ïý*ñ�ò��%ý*¼

Ñk[��Nqr�Sq¸]NÔ�ÊH¼uÔ�²N_�[7[�cd]ie�Ô|½¿¼rÔ�ëï½/[7q¸vbv�Ô6Ñ+¼l®ÓÕ ~f~N} ´�¼9�)[7eS¶
[7_5]`�rquÄ�[���ÅH[��uqr[�h�\N_�gi\^]i�f]`abqrgie�¼T%.��õ�ô�ùGþ�ò�ý1ðÒùU/+ò)�Só�ô�ú���ù^ø
��÷�ó �zô�ñÓðX÷�ù �Jób÷�þ�ò�ý5ý*ðÒùUü 0 
Ïý*ñ�ò��+ý5¼

Ñk[��Nqr�Sq¸]NÔ�ÊH¼'oG¼rÔk²N_�[7[�cz]`e�Ô'½¿¼'{Ù¼rÔ�ë ½Î[�qrv�v�Ô6Ñm¼l®ÓÕ ~i~ Õi´�¼
'�÷`ùNý*ñÓó��^þ�ñÓðÒùUü �5óbò5ò@ò7ù&ò7óVü 
dô�öfö&ób÷ �ið��zô�ñÓðX÷�ù^ýÙô`ù��Ùüfò7ù&ò7ó*ø
ô�úÿðWV�ò��X�5ò7úÿðXò �+öGób÷�ö^ô7üUô�ñÓðX÷�ù¿ô�ú üf÷`ó*ðÒñ � �%ý
®X{6[�p5»NeNq¸p7]i���:[�¶
\Hgf_waä{:�:¶êÕ ~i~ Õ�¶��U�i´�¼ �Cqua�vbnNÅNq¸vw»NqR�k�r[�p�ab_�qrp��:[�vb[�]i_�p5»�|]`Å&gi_5]�a�gi_�qu[�v7¼


