
���������	�
��������������������
������� �!�"��#

$&%('*),+ -".(/�0,132")�4(5�672*8:9;4�<�.=670�>@?
ACBED,FGFIH(FKJMLNFIO"P,Q,RTS@UVACBXWYSXZ[B@S
\ Z:]�A�FKJ;R_^ \ UTSa`&Z,bIWYZ[S@S@UTWYZ[bc FIZ \Kd DfegZ,WYhiS@U d WjR_kLNH \ kCRTFIZ(l:mgnoLqp�rXsIt�lvuVQ d RwU \ HYW \

xXy:zG{I|~}��*|*���*�Gx~���,�K�K�,�*�C�I�i�Kx���y[�*��zG�
���_xI�I�&�wz
�

���~�X�X�
�:�I�I��� S	bKSXZ[SEU \ HYWY�XS \ Z"WYZ,J�F*UTO \ RTWYFIZ���� \Kd SX]�UTS@^ \ U ]�J�Q,Z[B@RTWYFIZ(liWYZGRwUTFC],Q,BXS¡]��Gk�¢gFGFC]¤£or¡¥I¦I§I¨ElIJ�FKUQ d S ^�WjRTDfO \ B D[WYZ[S HYS \ UTZ[S@U d FKJ�BXH \*dwd WY©[B \ RTWYFKZªJ«Q[Z[BERTW¬FKZ dX � S�],W d BXQ dwd RTD[S \ ],h \ ZGR \ bKS d FKJ&FIQ�UVJ«Q[Z[BERTW¬FKZF
hiS@U®P�UTS¡],WYB@RTWYhiS \ BXBXQ,U \ B@k \ Z:]¤RTD[S�O"S@RwUTWYB�FKJM¯ FIZ,FIZ[S@Z[°iF \ Z:]f±MU \ RT°iF²£orX¥I¥Cr
¨  � S�S@³ \ O"W¬Z,S RTD[SaQ d SFKJ´W¬Z�J�F*UTO \ RTWYFIZ�UTS@^ \ U ]�RTFaSXh \ HYQ \ RTSgPvFKP[Q[H \ U�O \ B D[WYZ[SµHYS \ UTZ,WYZ[b \ HYbIFKUTWjRTD,O d £¶S  b  l[L�¦  · l�¸ \ WYhiS®± \ kGS d lL \ cfc¤¹ ¨MQ d WYZ[b e®LNn \ UTB D[WYhiSµ] \ R \Kd SER d li©:Z[],WYZ[bgRTD \ R&RTD[S \Kdwd S dwd O"SXZGRNWYO"P[HYWYS¡]��Gk�P,UTS¡]�WYB@RTWYhiS \ BXB@Q,U \ BEkW d F*J«RTSXZ¤UTS@hiS@U d S¡]�^�D[SXZ¤Q d WYZ[b7WYZ,J«FKUTO \ RTW¬FKZ�UTS@^ \ U ] 

º¤»
¼G½µ¾C¿EÀiÁ*Â�Ã�8G)CÄ«%()CÅE9«0�4�Æ¤2
Å@>E9�'*+KÇv9«4vÈÉ0�>@Æf)GÅE9«0�4Ê>@2*Ë®)C>X5�Ç[<®)iÌ,2K+E9«)�4�2*8G)CÄ«%()CÅE9«0�4�Ç:2*8G)�Ä;%()CÅE9«0�4Ê0CÈNÆ¤),'XÍ=9«4=2�Ä«2K)�>E4=Î
2*>X+KÇv1=>E2I5v9�'¡ÅE9«8�2"),'*'
%(>@),'
Ì�.

Ï Ð,ÑVÒvÓ=Ô ÕaÖa×´Ò=Ø ÔµÑ

Ù�>@2K5=9«'
ÅE9«8�2�),'*'*%=>@),'
Ì¤)�+®)C4²2*8G)CÄ«%()CÅE9«0�4�Æ¤2
Å@>E9�'�ÈÉ0�>gÆf)�'XÍ=9«4=2�Ä;2I)C>@4=2*>X+µÍ3)�+g)�4:%=Æ�?32K>g0�È&4=0�Å@)C?(Ä;2�ËV2I)CÚ:4=2I+E+E2K+KÛ
9;Å�È�)C9«Ä«+�ÅE0�5=9¬Ü~2*>@2*4[ÅE9�)GÅ@2�?´2
ÅTËg2*2*4¤Å@Í=2�8G)CÄ«%=2�0�È�'
0�>@>@2K'¡Åµ'*Ä«),+E+E9;Ý3'*)CÅE9«0�4f)C4(5�9«4('
0,>E>@2K'
Åµ'
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4&Ç�)"1=>@0�?=Ä«2*Æ
)�5(5v>E2I+E+E2K5Þ?:Ìß'
0,+ Å Îw+E2*4(+E9¬Å@9;8,2à'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4âá�'
ÈT.gãM%=>@4=2*ÌäáTåIæ�æ[ç�è è
é�9;Å²)CÄ�+ 0qÈ�)�9;Ä�+fÅ@0êÅ@)�Ú�2ë9«4[ÅE0ì),'*'
0,%=4[Å�ÅEÍ(2
%=4('*2*>EÅ@)�9;4[ÅTÌ70CÈ´1=>E2I5v9�'¡ÅE9«0�43+*ÇIÅE>@2K)CÅE9«4=í�)aÈÉ%=Ä«Ä;Ì�'
2*>EÅ@)�9;4�?=9«4()C>@Ì71=>E2I5v9�'¡ÅE9«0�4�)�+MÅEÍ(2®+@)CÆ¤2®)�+M0�4=2gË 9;ÅEÍ�1=>E0,?()C?(9;Ä«9¬ÅTÌ
î .jçvå,.iï�9«8�2K4�Å@Í=2K+E2 + %(?(+TÅX)C4[ÅE9�)CÄv5v>X)iË ?(),'XÚ:+KÇ*9;Å�9«+�+E0�Æ¤2KË Í()GÅ�+ %(>E1=>@9�+ 9«4=íaÍ(0GËìÆf)C4:Ì">E2I+ 2I)C>X'XÍ=2*>X+�%3+ 2®1=>@2K5v9�'¡Å@9;8,2
)�'K'
%=>X)�'*Ì²á�0�>g9¬ÅX+V'*0�4:8�2K>@+E2�ÇC2K>E>@0�>V>@)CÅE2iè�)�+µÅEÍ=2K9;>g0�4(2�)C435f0�4=Ä«Ì¤Æ¤2
ÅE>@9�'C.:Ù	2*>@Í()C1(+�9¬Å®9«+µÅEÍ(2a2
ð:Å@>E2KÆ�2�+ 9«Æ¤1=Ä«9«'*9¬ÅTÌ
0CÈ=9;Å@+	)�1=1=Ä«9«'K)GÅE9«0�4"Ë Í(9«'XÍ�Æ¤)�9;4[ÅX)C9«4(+�9;Å@+NË 9�5v2K+E1=>@2K)�57%3+ 2,Ûi'*0�Æ¤1=%vÅ@9;4(í�)�'K'
%=>X)�'*Ìa>@2Kñ[%=9«>E2I+�0,4=Ä;Ì")�+ 9«Æ¤1=Ä;2gÌ�2I+XòG4=0
)C43+ Ëg2*>gÅE0¤Å@Í=2�ñ[%=2K+ ÅE9«0�4&Ç=5v0:2K+gÅEÍ(9«+ 9«4(+ Å@)�4('
27?´2*Ä«0�4=í¤Å@0�Å@Í=9�+�'
Ä�)�+@+@ó

ôõ2�?´2*Ä«9;2K8�2�)�'
0[+TÅEÎo+E2*43+ 9;ÅE9«8�2�)�+@+ 2I+E+EÆ¤2*4[ÅKÇ,4()CÆ¤2*Ä«Ì¤Ë Í=9�'XÍªÆf)�'XÍ=9«4=2�Ä;2I)C>@4=2*>gÆf)Gðv9;Æ¤9«ö*2I+µ2*ð:1´2K'
ÅE2I5�>@2*Ë®)C>X5�Ç
9�+�'*Ä;2I)C>@Ä;ÌÊÅ@Í=2¤?32I+TÅ70�4=2�ÈÉ0�>72K8i)�Ä;%3)GÅE9«4=íÊÄ;2I)C>@4=9«4=í²)�Ä;í,0�>@9¬Å@Í=Æf+*.´÷�4vÈÉ0,> Å@%=4()GÅ@2*Ä«Ì�Ç~Ý(435v9;4(íÊ)�4ø)C1(1=>E0,1=>@9«)CÅE2�'*0,+ Å
ÈÉ%=4('
ÅE9«0�4�Æf)iÌ�?32a5=9¬ù�'
%(Ä¬Åg0�>�9«Æ¤130[+E+E9;?(Ä;2,.,ú�0�2
ðv132K> ÅVÆ¤)iÌ�?32�)i8i)�9;Ä�)C?(Ä;2®Å@0�1=>@0G8[9�5v2�)"+E%=9;Å@)C?(Ä;2a'*0,+ Å�ÈÉ%=4('
ÅE9«0�4�é
0�>�ÅEÍ=2g)CÄ«í�0�>@9;ÅEÍ=Æf+~?´2*9«4=í�),+E+E2K+@+ 2I5aÆf)iÌ�?32V)C1=1=Ä«9«2K5")�'*>E0[+E+&)C470�1´2*4vÎo2*435v2K578G)C>@9«2
ÅTÌ�0CÈ=5v0�Æf)�9;4(+K.*ûa4�2*8G)CÄ«%()CÅE9«0�4
Æ¤2
Å@Í=0v5"9;435v2*1´2*4(5=2*4[ÅM0�È('
0,+ Å�ÈÉ%=43'¡ÅE9«0�4�Ë Í=9«'XÍ"Í3)�+�?´2K'*0�Æ¤2�1´0�1=%(Ä«)�>&>@2K'
2K4[ÅEÄ«Ì�%(+E2K+M-�ü"ýþ'*%=>@8�2K+KÇ*),+�9«4�Ù�>@0G8�0[+TÅ
)C435ªÿ()iË®'
2*Å Å"áTåIæ�æ���è¡.v-�ü"ýß'
%(>E8,2K+KÇ,Í=0GËg2*8,2*>IÇ,)�í,)C9«4ª9«í�4(0�>@2�ÅEÍ(2�1(>E0,?()C?=9«Ä«9«+ ÅE9�'�),+ 1´2K'
Åg0�È&1=>@2K5v9�'¡Å@9;0,4�Ç=)�+g5v0:2K+
1=>@2K5v9�'¡Å@9;8,2�)�'K'
%=>X)�'*Ì�+ 9«Æ¤1=Ä;9�'
9;ÅE2K>K.3/�2*>@2"Ëg2"2
ð=)CÆ¤9«4=2�)¤Æ¤2
ÅE>@9�'7Ë Í=9«'XÍà+E132I'
9;Ý3'*)�Ä;Ä«Ì²)CÅ Å@2*4(5=+ ÅE0¤ÅEÍ(2�2K+ ÅE9«Æf)GÅE2I5
1=>@0�?()�?=9«Ä;9;ÅTÌ�0CÈ�)"'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4�ÇG?=%vÅV9«+�)�Ä«+E079;435v2*1´2*4(5=2*4[Åµ0CÈ�'*0,+ ÅKÇ�)�4(5¤+ 0"2I)�+E9;2K>	ÅE0�)C1(1=Ä;Ì�ÅEÍ()�4�'
0[+TÅEÎo+E2*4(+E9;ÅE9«8�2
Æ¤2
Å@>E9�'*+KéC9«4f1()C>EÅE9�'
%=Ä�)C>IÇGËg2�2
ð=)CÆ¤9«4=2®ÅEÍ(2������
¾G¿��
	����¾����a»*½�	G¿EÀ�á�����è	Æ¤2K),+ %(>E2,ÇC9¬ÅX+�1=>@0�1´2*>EÅE9«2K+KÇG>@2Kñ[%=9«>E2KÆ�2K4[Å@+KÇ
)C435qí�2*4(2*>X)CÄ«9;öI)GÅE9«0�4&.�ôø2²)CÄ�+ 0à1=>@2K+E2*4[Å�+E0�Æ¤2�2KÆ¤1=9;>@9�'*)CÄµ>E2I+ %=Ä;Å@+�Ë Í=9�'XÍì+ Í=0GË Å@Í=2ª+E%=>E1(>E9�+ 9«4=íë5v0,Æ¤9;4()�4('
2ª0CÈ
úa)�9;8,2V<®)iÌ�2I+�Ë Í=2K4�'
0,Æ¤1()C>@2K57Ë 9;ÅEÍ�0CÅEÍ(2*>NËV2KÄ;Ä[Ú:4=0GË 4�Æf)�'XÍ=9«4=2VÄ;2I)C>@4=9;4(ía)CÄ«í�0,>E9;ÅEÍ=Æf+M+ %('XÍ�)�+�ý®çv. î á���%=9«4=Ä�)C4�Ç
åKæ,æ��[è¡.

ôõ2fÅ@)�Ú�2fÅ@Í=2ª>@9;í,Í[Å�Æ�0v5v2KÄµÈÉ0,>�'*0�Æ¤1=%vÅ@9;4=íþ>E2KËg)�>@5õ9«4ê%=4('
2K> ÅX)C9«4ê1=>@2K5v9�'¡Å@9;0,4(+"Å@0ë?32ªÅEÍ()CÅ�0�È®í[)CÆ�?=Ä;9«4=í3Û
)�?´2
Å Å@0�>�9«+">@2*Ë®)C>X5v2I5þ4=0�Å��T%(+ Å�ÈÉ0�>�9�5v2K4,Å@9¬ÈÉÌ:9«4=íàÅ@Í=2�%=Ä;ÅE9«Æf)GÅE2ªË 9;4=4(2*>X+")C4(5qÄ«0,+E2*>X+*Ç�?(%vÅ�Æ¤0�>@2f9;Æ¤1´0�>EÅ@)�4,Å@Ä;Ì
ÈÉ0�>�9�5v2*4[ÅE9;ÈÉÌ:9;4(íþÅ@Í=2Ê)�1=1=>@0�1=>@9�)GÅE2õ¾KÀ,ÀiÁ�� 4()�Æ�2KÄ;Ì,Ç&Å@Í=0,+E2Ê0:5(5=+�Ë Í(9«'XÍ í�9«8�2ª4(2*9;ÅEÍ=2K>�+E9«5=2ªÅ@0õ)þ?32*Å¤)�4 )�5vÎ
8G)C4[Å@)�í�2�0G8�2*>�ÅEÍ(2�0�ÅEÍ=2K>KÇ3ÅEÍ3)GÅ"9«+���	�¶¿ª¾KÀ,ÀiÁ �&ûa4õ)�í�2K4,ÅIÇ´)�> Å@9¬Ý´'
9�)CÄ	0�>�4()GÅ@%=>X)CÄ_Ç´Ë Í(9«'XÍõ'*)C4õ'
0,4(+ 9�+ ÅE2*4[Å@Ä;Ìà?´2K)CÅ
9;Å@+�0�1=1´0,+E9¬Å@9;0,4�9;4ëÆf)�Ú[9«4=í�?´2
ÅX+a)�?30,%vÅ�0,%vÅ@'*0�Æ¤2K+ 9«4þ)�5=0�Æf)C9«4�Ç(0,>�),'
>@0,+@+ )f>@)�4=í�2"0�È�5v0�Æf)C9«4(+KÇ(9�+a'*Ä;2I)C>@Ä;Ì�)
+E%=132K>E9«0�>�1=>@2K5v9�'¡Å@0�>�ÅE0Ê9«+�0,1=130[+ 9;ÅE9«0�4&.´Ùµ>E2I5v9«'
ÅE9«8�2�)�'*'*%=>X)�'
Ì�'*)�4þ4=2K8�2K>�Í=0,132�ÅE0Ê)�+@+ 2I+E+aÅEÍ(9«+7)C?(9;Ä«9¬ÅTÌ,Ç�+ 9«4('
2�9;Å
9�+ '
0�43+TÅ@>@)�9;4=2I5fÅ@0�9«í�4=0,>E2�1=>@0�?()�?=9«Ä;9;ÅE9«2K+®)C435�Å@Í=2*>@2
ÈÉ0,>E2�0v5=5=+K.!�"� Æ¤2K),+ %=>@2K+g2*ðv),'¡Å@Ä;Ì¤Å@Í=9«+ )�?=9«Ä;9;ÅTÌ�.!��� >E2K130,> ÅX+
)C4�9«4vÈÉ0�>@Æf)GÅ@9;0,4vÎ Å@Í=2*0,>E2*ÅE9�'�ÈÉ%=4('¡Å@9;0,4à0CÈ�'
Ä�)�+@+ 1=>@2K5=9«'
ÅE9«0�4(+ 9«4à'
0,Æ�13)C>@9«+E0�4ÊË 9¬Å@Í�ÅEÍ=2K9;>�1=>@9;0,> 1=>E0,?()C?(9;Ä«9¬Å@9;2I+*Ç(>E2*Î
Ë®)C>X5v9;4(í�5v0�Æf)C9«4f%=4(5=2*>X+TÅX)C4(5v9«4=í�),+�>@2�#(2I'¡ÅE2I5f9«4¤ÅEÍ=2�'
0�>@>@2K'¡Å@4=2K+@+	0CÈ�Æ¤0v5=)�Ä(1=>@2K5v9�'¡Å@9;0,4(+KÇ�?=%vÅ®)CÄ�+ 0">@2*Ë®)C>X5v9«4=í
ÅEÍ(2%$&	�'(�)
¿*	��+�¾��f0CÈ&1(>E2I5v9«'
ÅE9«0�4(+KÇ[132K4()CÄ«9;öK9;4(í�0G8,2*>EÎM)C4(5ª%=4(5v2K> Îw'
0,4vÝ35v2K4('
2�Ë Í=9«Ä;2�>E2KËg)�>@5=9;4=í�Æ¤)CÅ@'XÍ=2I+µ?´2
ÅTËg2*2K4
1=>@0�?()�?=9«Ä;9;ÅE9�+TÅ@9«'V1=>@2K5v9�'¡Å@9;0,4(+�)C435"ÅEÍ(2®ÈÉ>E2Iñ,%(2*4('*Ì"Ë 9¬Å@Í�Ë Í=9�'XÍ�ÅEÍ=0[+ 2g1=>@2K5v9�'¡Å@9;0,4(+�)C>@2V>@2K)�Ä;9«ö*2I5�.��"� 9�+N2Kñ[%=9«8i)�Ä;2K4[Å
ÅE0�Å@Í=2"í,)�Æ�?=Ä«9;4(í�>@2*Ë®)C>X5�0G8,2*> )¤+ 2K>E9«2K+g0�ÈMÈ�)�9;> ?´2
ÅX+�á�+E2*2�670,>E?²2
Åa)CÄ_.�á+, î�î åIè è
.



� ������Ñ�ØwÒ=ØTÔVÑ��

�
	�� ���������������������� �"!#�%$&�'� �)(+*-,.���"/
ã®Í=2�0�>@9;í,9;43)CÄ	5v2
Ý(4(9¬Å@9;0,4þ0CÈ �"� Ëg),+a9«4[ÅE>@0v5v%('
2I5ë?:Ìþï�0:0v5 áTåIæ,ç",�è ),+ ��	�¶¿�)@» ���+ �10 �
»@»
Á¡Ç~ÅEÍ()CÅ�9�+KÇ3Å@Í=2f'
0[+TÅ�0CÈ
?=%=Ì:9«4=íþ)à?´2
Å�Ë Í=9�'XÍêÆ¤)�Ú�2I+"ÅEÍ(2�2
ðv1´2K'¡Å@2K5ê8G)�Ä;%=2ª0CÈ®ÅEÍ=2²1=%=>X'XÍ()�+E2fö*2K>E03.Mï�0:0v5�2 + �"� 130[+ 9;ÅE9«8�2KÄ;Ìõ>@2*Ë®)C>X5v2K5
?=9«4()C>@Ìª'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4(+®Ë Í=9�'XÍ�ËV2K>E279«4vÈÉ0�>@Æf)GÅE9«8�27>@2*Ä�)GÅ@9;8,2�Å@0�)C4�%=4=9«4vÈÉ0,>EÆ¤2K5�Ç=%=4=9;ÈÉ0�>@Æ 1=>@9«0�>I.=ã®Í=2�+@'
0�>@2�0CÈ�)
+E9;4=í,Ä;2�'*Ä«),+E+E9;Ý3'*)CÅE9«0�4Ê9«+ í,2*4=2K>@)CÅE2I5ª9«4ÊÅE2*>@Æf+ 0CÈ	Å@Í=2"í�2K4=2*>X)GÅ@9;4=í¤Æf)�'XÍ(9;4=2"Ä«2K)�>E4(2*>32 +®2I+TÅ@9;Æf)GÅ@2K5Ê1=>@0�?()�?=9«Ä;9;ÅTÌ54&.
���â9«+V+ 1(Ä;9;ÅV9«4[ÅE07ÅTËg0�'*),+ 2I+*ÛGÅ@Í()GÅVË Í=2*>@2 ÅEÍ(2a'
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4¤9�+µ'*0�>@>E2I'¡ÅKÇG9«4(5v9�'*)CÅE2I5f?:Ì�)�+E%=1´2*>X+E'*>E9«1vÅE2I57698:2«Ç,)�4(5
Ë Í=2K>E2�ÅEÍ(2�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4²9«+ 9«4('*0�>@>E2I'¡ÅKÇ:9«4(5v9�'*)CÅE2K5Ê?:Ìª)¤+E%=132K>@+@'
>@9«1vÅE2I5;6=<>2«.
? *A@B���C$&�'� �D��	FEHG » ��� ¾ � 	 )  � 	C¿¡¼ $�' 	iÁXÁ� I $&	����¾��õ½  � GKJ ¿E¾")&	�)  '  � ¼L4 �Á

�-MONäå�8ìÄ;0,í-P%4 Q �
¾C¿ $X¾G¿¡¿E»&$ � $ ' 	iÁXÁ� I $&	����¾��SR á åK)[è
�UTVNäå�8ìÄ;0,í-P,áTåW<X4´èYQ �
¾C¿ � �Á $ ' 	iÁXÁ� I $&	��+�¾��ZR áTå*?´è

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

re
w

ar
d

probability

[]\_^ ��`[� ¢gFGFC]Ua d n Z,J«FKUTO \ RTWYFKZcbVSE^ \ U ]

��� Í3)�+�ÅEÍ(2�>X)C4(í�2�ád<Legf*åIè�á + 2K2¤ÿN9«í�%=>@2�åIè
.�ÿ=0�>"+E%('*'*2K+@+TÈÉ%(Ä�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4�Ç~9;Å�9;43'
>@2K)�+E2K+�Æ¤0�4=0�ÅE0,4=9«'K)CÄ«Ä;Ì
Ë 9;ÅEÍF4&ÇM)C4(5þÅEÍ:%(+�9«+"Æf)Cð:9«Æ¤9;öK2K5q)�+h4ì)�1=1=>@0,),'XÍ=2K+�å�.�ÿ(0�>�Æ¤9�+E'*Ä«),+E+E9;Ý3'*)CÅE9«0�4�Ç ����5v2K'*>E2I)�+E2K+�Æ¤0�4=0�ÅE0,4=9«'K)CÄ«Ä;Ì
ÈÉ>@0�Æ Å@Í=2"8G)CÄ«%=2 î Ë Í=2*4c47N îUi ç=.

ô Í=9«Ä;2aÅEÍ=2�'
0,4(+TÅX)C4[Åaå�9;4þá åK)[è�)C4(5þáTå*?´è�9�+µ%=4(4=2K'*2K+@+E)�>EÌ�ÈÉ0�>®+ 9«Æ¤1=Ä;Ì¤>X)C4=Ú:9«4=í"Æf)�'XÍ=9«4=2�Ä;2I)C>@4=2*>X+*Ç�9¬ÅgÆ¤)�Ú�2I+
+E2*4(+E279;4ÊÅE2K>EÆf+ 0�È&È�)�9;> ÈÉ2K2K+K.vô Í=2*4�Å@Í=2"Ä«2K)C>@4=2K>g>@2*1´0�>EÅ@+ )�1=>@0�?3)C?=9«Ä;9;ÅTÌ�0�È î�i çvÇv9;Åa9�+®4=0CÅa'*0�Æ¤Æ�%(4=9«'K)GÅ@9;4=íf)�4[Ì
 � �
¾C¿��%	��+�¾�� áÉí,9;8,2*4Þ)þ%=4(9¬ÈÉ0,>EÆ 1(>E9«0�>¡è¡Ç	)C4(5 ÅEÍ:%(+�>@2K'*2*9«8�2K+�)øö*2*>@0õ>E2KËg)�>@5�.�jwí�4=0,>E9«4=íþÅEÍ=2à'
0,4(+ Å@)C4[Å�å�Ç ���
Í(),+�)�'*Ä;2I)C>�9;4vÈÉ0,>EÆf)CÅE9«0�4vÎ_ÅEÍ=2K0�>@2
Å@9«'�?()�+E9�+*Û~9;Å7>@2*1´0�>EÅ@+¤áÉÅEÍ=2¤4=2Kí,)GÅ@9;0,4þ0�È@è�ÅEÍ=2¤4:%=Æ�?32K>"0CÈµ?=9;Å@+�>E2Iñ,%(9;>@2K5à9«4ê)
Æ¤2K+@+E)�í�2 >@2*1´0�>EÅE9«4=í�)�4f0�%vÅX'
0�Æ¤2�0�È�ÅEÍ=2�9;435v9«'K)GÅ@2K5f1=>@0�?3)C?=9«Ä;9;ÅTÌ�.[ã®Í:%(+*Ç[)�'
2K> ÅX)C9«4fÆ¤2K+@+E)�í�2�>@2Kñ[%=9«>E2I+�4=0�?(9¬ÅX+V)CÅ
)CÄ«Ä_Ç(Ë Í=2K>E2I)�+a)ª'
2*>EÅ@)�9;4(Ä;Ì²È�)CÄ�+ 2�Æ�2I+E+@)Cí,2�'*)�4à4=2*8,2*>a?´2�'*0�Æ¤Æ�%(4=9«'K)GÅ@2K5à+E%('*'*2K+@+TÈÉ%=Ä«Ä«Ì�Ç(>@2Kñ[%=9«>@9;4=í�)�4à9;4=Ý(4=9;ÅE2*Ä«Ì
Ä«0�4=í¤Æ¤2K+@+E)�í�2,.

670�4(0�4=2K4=Ú�0�)�4(5ª<g>X)GÅEÚ,0�áTåIæ�æ=åiè¡Ç[Ë Í=2*4²9;4[Å@>E0v5v%('*9;4(í�)�>@2*Ä�)GÅ@2K5fÆ¤2*ÅE>@9«'�áÉÆ¤0�>@2�)�?30,%vÅVË Í(9«'XÍ²?32KÄ;0GËaè
Ç,Í()i8,2
2
ðv1=>@2K+@+E2K5øÅEÍ=2²9;4[Å@%=9¬Å@9;0,4êÅEÍ3)GÅ�Ë Í(2*4ì+E%('XÍì)à>@2*Ë®)C>X5ø9�+�)�1=1=Ä«9;2I5qÅE0ø)ë'
0,>E>@2K'
Å�1=>E2I5v9�'¡ÅE9«0�4êË 9;ÅEÍ 1=>E0,?()C?(9;Ä«9¬ÅTÌ
åþ)�4(5 )C4 9«4('*0�>@>E2I'¡Åª1=>@2K5=9«'
ÅE9«0�4 )CÄ�+E0ìË 9¬Å@Í 1=>@0�?()�?=9«Ä;9;ÅTÌ å,Ç�Å@Í=2ø'*0�>@>E2I'¡Å²)�4(5ß9;43'
0�>@>@2K'¡Å²1=>E2I5v9�'¡ÅE9«0�43+�0�%(í�Í[Å
1=>@2K'*9«+E2*Ä«Ì"ÅE0"'*0�%=4[ÅE2K>E?3)CÄ�)C4('*2�Çi>E2I+ %(Ä¬Å@9;4=í79«4�)�Å@0CÅ@)�Ä=>@2*Ë®)C>X5"0CÈ î .Cã®Í=9�+	9«4,Å@%=9;ÅE9«0�4�ÇCÍ(0GËV2K8�2*>IÇi9«+�)CÅ�8i)�>E9�)C43'
2®Ë 9¬Å@Í
ÅEÍ(2�+ %=1(130[+ 2I5þ9«4vÈÉ0�>@Æf)GÅ@9;0,4vÎ Å@Í=2*0,>E2*ÅE9�'�?3)�+E9«+�ÈÉ0,>7ÅEÍ=2K9;>">@2*Ë®)C>X5�Û~0�4q)C4:Ìë)�'K'
0,%=4[Å79«4ê)�'K'
0�>X5ëË 9;ÅEÍlk:Í3)C4=4=0,4
2 +
9«4vÈÉ0�>@Æf)GÅE9«0�4²Æ¤2K)�+E%=>@2�Ç:)�>@2*Ë®)C>X5�ÈÉ0�> )�'
2K> ÅX)C9«4ª1=>@2K5v9�'¡Å@9;0,4²'*0�Æ¤9;4(í�ÅE>@%=27'*)�4ª0�4(Ä;Ìf?´2�Ý(4=9;ÅE2�ÇvË Í(9;Ä«2�)�1´2*4()�Ä¬ÅTÌ
ÈÉ0�>	+E%('XÍ�) $@»*¿�� 	� ��1=>E2I5v9�'¡ÅE9«0�4�'
0,Æ�9«4=íaÈ�)CÄ�+ 2VÆ�%(+ Å	)�Ä;Ë®)iÌv+�?´2V9«4vÝ(4(9¬Å@2�.CÙ�%=Å ÅE9«4=í�ÅEÍ=2I+ 2g9«4,Å@0a?()�Ä«)�4('
2Ví�%()�>@)�4[ÅE2*2I+
ÅEÍ(2*>@2�Ë 9«Ä«Ä�?32"4(0f1=>E0,132K>®9;4vÈÉ0,>EÆf)CÅE9«0�4vÎ_ÅEÍ=2K0�>@2
Å@9«'�9;4[Å@2*>@1=>E2*Å@)CÅE9«0�4Ê0CÈN)¤>@2*Ë®)C>X5¤ÈÉ%=43'¡ÅE9«0�4&.



�
	=� � *1��*-�"�U�����A*1/��:��� *��3�����g������� �"!#�%$&�'� � (+*-,.�%��/
ü�%=>¤+ 2I)C>X'XÍêÈÉ0�>f)ø5v2
Ý(4(9¬Å@9;0,4 0�È��"� Å@Í()GÅ¤í�2K4=2*>X)CÄ«9;öK2K+�ï�0[0v5�2 +�?32Kí,)�4 Ë 9;ÅEÍß)C4 )CÅ Å@2*Æ¤1vÅ�ÅE0q)C1=1=Ä«Ì ï�0:0v5�2 +
Æ¤2K),+ %=>@2¤ÅE0þÆ�%=Ä;ÅE9�'
Ä�)�+@+�5=)CÅ@),+ 2*Å@+�á 670�>@?ê2
Å�)�Ä .«Ç , î�î åiè¡.Mï�0:0v5�2 +�Æ¤2K),+ %(>E2 6 Í()C>X5='*0:5=2K+&2M)�ö*2K>E0ë+@'
0,>E2¤Å@0þ0,4=2
Ë Í=2K>E2¤Å@Í=2²'*0�4vÝ35=2*4('*2>4ì9«+ î .jçv.�kv0(Ç�ÈÉ0,>�2
ð=)�Æ�1(Ä;2,Ç&9;È )ëÆ¤),'XÍ=9«4=2fÄ;2I)C>@4=2*>�'
0�>@>@2K'¡Å@Ä;Ìþ9«5v2K4[ÅE9;Ý(2K+�'
Ä�)�+@+
	 9«4 )
� Îw'
Ä�)�+@+�1(>E0,?=Ä;2KÆ Ë 9¬Å@Í '*0�4vÝ35=2*4('*2²0�È î . �(ÇMÅEÍ=2�Æf)�'XÍ(9;4=2²Ä;2I)C>@4=2*>�Ë 9«Ä;Ä®>@2K'
2K9;8,2²) �´»�0�	����i»ÊÁ $X¾G¿@»
.�ÿ=0,Ä;Ä«0GË 9«4=í
ï�0:0v5�2 +µÅE>@2K)CÅEÆ¤2*4[Åg0CÈ&?=9«4()�>EÌ�8G)C>@9«)�?=Ä;2I+*Ç[9;Åg+E2*2*Æf+µÅEÍ()CÅ®'*0�>@>E2I'¡ÅV'*Ä«),+E+E9;Ý3'*)CÅE9«0�4fË 9;ÅEÍª1(>E0,?()C?=9«Ä«9¬ÅTÌ�í�>@2K)CÅE2*>µÅEÍ()�4
�� +EÍ=0�%=Ä�5²?327í�9«8�2K4²)�1´0,+E9¬Å@9;8,27+@'
0,>E2,.1kv0�0,4=27130[+E+E9«?=Ä;2�í�2K4=2*>X)CÄ«9«öK)GÅ@9;0,4ª+E9;Æ¤1=Ä«Ì�>@2*1=Ä�)�'*2K+VÅEÍ=2">@2*Ä�)GÅ@9;8:9«öK)CÅE9«0�4fÅ@0)�%=4=9;ÈÉ0�>@Æ�1=>@9;0,>g0G8,2*>VÅTËV0¤'*),+ 2I+gË 9¬Å@ÍÊ)�%=4=9;ÈÉ0�>@Æ�1=>@9;0,>®0G8�2*>��þ'K)�+E2K+K.:<g%vÅ Ë Í()CÅ 9¬ÈN1=>E9«0�>®9«4vÈÉ0�>@Æf)GÅ@9;0,4²)C?´0�%=Å
'
Ä�)�+@+�	 9;4þÅEÍ=2 � Îw'
Ä�)�+@+�1=>E0,?=Ä«2*Æ�9«4(5v9�'*)GÅ@2K+�Å@Í()GÅ"Ë 9;ÅEÍ=0,%vÅ�)C4:ÌÊÈÉ%=> Å@Í=2*>"9«4vÈÉ0,>EÆf)GÅ@9;0,4�Ç~9¬ÅX+71=>@0�?()�?=9;Ä«9;ÅTÌÊ9�+ î . �,ó
k:Í=0,%=Ä�5þÅ@Í=2fÆf)�'XÍ=9«4=2¤Ä«2K)C>@4=2K>"?32f>@2*Ë®)C>X5v2K5ëÈÉ0�>"9;Å@+�'*0�>@>E2I'¡Å71=>@2K5v9�'¡Å@9;0,4q)CÅ î . �(Ç�0�>�+EÍ=0,%=Ä«5õ9;Å�?32f1´2*43)CÄ«9;öK2K5(ó
ôõ2�?´2*Ä«9«2*8�279;Åa+ Í(0�%=Ä�5ª?´27132K4()CÄ«9«ö*2K5ªÈÉ0�> %(4(5v2*>X'
0,4vÝ35v2K4('
2,Çv)C4(5²Í=2*43'
279;4[Å@>E0v5v%('*2")�<®)iÌ,2K+E9«)�4�1=>@9;0,>�4��´ÅE0�ÅEÍ(2
��� '*)CÄ�'
%(Ä«)CÅE9«0�4�.

ã®Í=2�9�5v2I)�?´2*Í=9«4(5¤È�)�9;>VÈÉ2*2I+*Ç,ÅEÍ()CÅVÌ,0�%�+EÍ=0�%=Ä�5¤0�4(Ä;Ì¤?´2a1()�9«5�ÈÉ0,>g)�4  � �
¾G¿��
	����G»71=>@2K5v9�'¡Å@9;0,4�Ç,9�+µ+E9«Æ�1(Ä;Ì¤4=0�Å
)�5=2Kñ[%()GÅ@2*Ä«Ìf)�5=5v>@2K+@+E2K5f?:Ì��a2*Ý(4=9;ÅE9«0�4õå�.%k:%=1=1´0,+E27)C4�2*ð:1´2*>EÅ®Í()�+g5v9�)Cí�4(0,+E2K5f1()CÅE9«2*4[Å@+gË 9;ÅEÍÊ)�5v9�+ 2I)�+E2�Å@Í()GÅ®9«+
'*)�>E>@9«2K5�?:Ì²å î�� 0CÈ�+ 0,Æ¤2�130,1=%=Ä�)GÅ@9;0,4�.,ã®Í=9�+�13)C>EÅE9�'
%=Ä�)C>�2*ðv132K> Åµ9�+�Ä�)CöKÌ�)�4(5f+E9;Æ¤1=Ä«Ì¤>E2K130,> ÅX+	ÅEÍ()CÅV2I)�'XÍ¤1()GÅ@9;2K4[Å
5v0:2K+	4(0CÅ�Í()i8�2VÅEÍ(2�5v9«+E2K),+ 2,ÇiË 9¬Å@Í î . æ7'
0,4vÝ35v2K4('
2,.Cã®Í=2®2
ðv1´2K'¡Å@2K5�>E2KËg)�>@5�132K>�1()GÅ@9;2K4[ÅNÈÉ0,>	ÅEÍ=9�+�+ ÅE>X)GÅE2Kí�Ì,ÇI%(4(5v2*>
��2
Ý(4=9;ÅE9«0�4qå79�+

î�i æ(á å 8êÄ«0�í1P î�i æ,è�8 î�i å,á å 8êÄ«0�í-P î�i åIè]N îUi ç � å
k:0�ÅEÍ(2�2*ðv132K> Å®9«+®>@2*Ë®)C>X5v2I5�+ %(?(+TÅX)C4[ÅE9�)CÄ«Ä«Ì¤ÈÉ0�>®ÅEÍ(2�%(4=9;4=ÈÉ0�>@Æ�2I5²+ ÅE>X)GÅ@2*í,Ì��:ã®Í=272
ðv1´2K'
ÅE2K5²>@2*Ë®)C>X5f132K> 1()GÅ@9;2K4[Å
Ëg2ª+ Í(0�%=Ä�5qÄ;9«Ú�2�ÅE0þ+E2*2�9�+ î Ç&Ë Í=9�'XÍê0�%(>�í�2K4=2*>X)CÄ«9;öI)GÅ@9;0,4ø?´2*Ä«0GË!1=>E0G8:9�5v2K+K.���2
Ý(4(9¬Å@9;0,4 å�?=>@2K)�Ú:+�5v0GË 4q9;4ì9;Å@+
)C1(1=Ä;9�'*)CÅE9«0�4ÞÅE0êÆ�%=Ä;ÅE9«4=0�Æ¤9�)CÄa'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4�Û�)C4:Ì Á�� $&$X»¡ÁXÁ ��� 'a1(>E2I5v9«'
ÅE9«0�4ßË 9;ÅEÍ '
0,4vÝ35v2K4('
2àÄ«2K+@+¤Å@Í()C4 î .jçø9«+
1´2*4()�Ä;9«ö*2I5�Ç�2*8,2*4þË Í(2*4øÅEÍ=2f'
0,4vÝ35v2K4('
2�9�+7í�>@2K)GÅ@2*>�ÅEÍ()�4þÅ@Í=2¤1=>@9;0,>K.�ï�0:0:5
2 +�È�)�9;>�ÈÉ2*2I+")C>@2�),'¡ÅE%3)CÄ«Ä;Ì�È�)�9;>"0,4=Ä;Ì
Ë Í=2K4Ê?´0CÅ@ÍÊÅEÍ=2"1=>@9«0�>®9«+�%=4=9;ÈÉ0�>@Æ )C4(5²Å@Í=27Å@),+ Ú�?(9;4()�>EÌ,.

/�2K4('
2,ÇµËg2ë4=0GË 5v2
Ý34=2àÅEÍ(2 ��� 0CÈ�)ì+E9;4(í�Ä«2þ'
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4Þ9«4 ÅE2K>EÆf+f0�È"ÅEÍ=2ë2I+TÅ@9;Æf)CÅE2K5ß1(>E0,?()C?=9«Ä«9¬ÅTÌV4
)C435�ÅEÍ=2�'
Ä�)�+@+�2 +�1(>E9«0�>�1=>E0,?()C?(9;Ä«9¬ÅTÌK4�� .~/�2*43'
2
ÈÉ0,> Å@Í�Ç �a2*Ý(4=9;ÅE9«0�4 å�Ë 9;Ä«ÄN?32�>E2*ÈÉ2*>@>E2I5ÊÅE0²),+����"! é���2
Ý34=9¬Å@9;0,4 ,vÇ
9«Æ�Æ¤2I5v9«)CÅE2KÄ;Ìf?´2*Ä«0GË"Ç:>E2K1=Ä«),'
9«4=í�9;Å®1=>E0�ÅE2KÆÊ.!��� 9«+®)Cí[)C9«4�+ 1(Ä;9;Å 9;4[ÅE0�ÅTËV0¤'*),+ 2I+*Û�ÅEÍ()CÅ Ë Í=2*>@2�Å@Í=2�'*Ä«),+E+E9;Ý3'*)CÅE9«0�4
9�+ '
0�>@>@2K'¡ÅIÇ=)C4(5ªÅEÍ3)GÅ�Ë Í=2K>E2�ÅEÍ(2�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4²9«+ 9«4('*0�>@>E2I'¡ÅK.
? *A@B���C$&�'� �g�
	FEHG »$#�	G¼�»
Á&�	�� ��� ¾ � 	�Á� �-0�';» $ ' 	iÁXÁ� I $&	��+�¾��þ½  � G »
Á&�� �
	��w»@À J ¿E¾") 	")� '( � ¼ 4 	��´À J ¿��¾G¿ J ¿E¾�)&%
	�)  '  �_¼ 4���'��Á

� M NäåW< Ä«0�í
4
Ä;0,í
4 � Q �
¾C¿ $@¾C¿¡¿E»&$���$ ' 	iÁXÁ� I $&	����¾��SR á�,C)[è

�UTVNäåW< Ä«0�íaá åW<74~è
Ä;0,íaáTå <X4 � è Q �
¾C¿�� �Á $ ' 	iÁXÁ� I $&	����¾��SR á+,G?´è

ã®Í=9�+ ����)CÄ�+ 0�Í(),+7ÅEÍ=2f>X)C4(í�2àád<Legf*åiè¡.&ÿ(0�>�+E%('*'*2K+@+TÈÉ%=ÄV'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4�Ç�9;Å�9«4('
>@2K),+ 2I+7Æ�0,4=0CÅ@0�4=9�'*)�Ä;Ä«ÌëË 9;ÅEÍ 4&Ç
)C435�Å@Í[%3+®9«+®Æf)Gðv9«Æ¤9;öK2K5Ê)�+B4à)C1=1(>E0[)�'XÍ=2I+aå,Ç=)C4(5Ê)C1=1(>E0[)�'XÍ=2I+µ4=2Kí,)CÅE9«8�2�9;4vÝ34=9¬ÅTÌÊ)�+�4à)C1=1(>E0[)�'XÍ=2I+ î .!�"� 9�+ î
1=>@2K'*9«+E2*Ä«Ì�Ë Í=2K4�4XN#4�� .�k:03Ç=9;43'
>@2K)�+E2K5Ê'
2K> ÅX)C9«4[ÅTÌþá94)( 4��«èg9�+�>@2*Ë®)C>X5v2I5�Ç:Ë Í=9;Ä«2�5v2I'
>@2K),+ 2I5²'*2*>EÅ@)C9«4[ÅTÌþá94)* 4���è
9�+®1=%=4=9�+ Í(2K5�.(ÿ(0�> Æ¤9�+E'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4�Ç �"�!5v2I'
>@2K),+ 2I+VÆ¤0,4=0CÅ@0�4=9�'*)�Ä;Ä«Ì�)�+�4à9«4('
>@2K),+ 2I+*Ç,Å@)�Ú[9«4=í�ÅEÍ(2"8i)�Ä;%(2 î Ë Í=2K4
4 N 4��_.3ã®Í:%(+KÇ(Æ¤9«+E1=Ä�)�'*2K5Ê9;43'
>@2K)�+E2K5�'*2*>EÅ@)C9«4[ÅTÌøá 4)(O4��«è�9«+a1=%=4=9�+ Í(2K5�Ç3Ë Í=9;Ä«2�)�5=2K'
>@2K),+ 2I5�'
2*>EÅ@)�9;4[ÅTÌõá94+*O4���è
Ë Í=2K4ÊÆ¤9�+E'*Ä«),+E+E9;ÈÉÌ[9«4=í�9«+�>E2KËg)�>@5v2I5�.

ã®Í=2¤1=>@9;0,>�1(>E0,?()C?=9«Ä«9¬ÅTÌ�4 � '*)C4õ?´2�0,?vÅ@)�9;4(2K5õ)C4:Ìà4:%=Æ�?´2*>"0�ÈVË®)iÌ:+KÇ´9;4('*Ä;%35v9;4(íà?32K9;4=íà+E2
Å�)C>@?=9;ÅE>X)C>@9;Ä«ÌêáÉ0,>
+E%=? �T2K'
ÅE9«8�2KÄ;Ì=è¡.Iôõ2µ%(+E2�ÈÉ>@2Kñ[%=2*43'
Ì�ÈÉ>E0,Æ Å@Í=2�Å@>@)�9;4(9;4=í�+ 2*ÅMí�9«8�2K47ÅE0aÅEÍ=2VÆ¤),'XÍ=9«4=2�Ä«2K)C>@4=2K>�ÅE0�'*)CÄ�'
%(Ä«)CÅE2�Å@Í=2µ1=>@9«0�>IÇ
ÈÉ0�>�ÅTËV0">@2K),+ 0,4(+*.CÿN9«>@+ ÅKÇ�ËV2a)�>E2®0,?vÅ@)�9;4=9«4=í7Å@Í=2�1=>@9;0,>�ÈÉ>@0�Æ )"+E0�%(>@'*2®ÅEÍ()CÅ�ÅEÍ=2�Æ¤),'XÍ=9«4=2 Ä;2I)C>@4=2*>�Í3)�+	ÈÉ%=Ä«Ä3),'*'*2K+@+
ÅE03Ç3)�4(5²ÅEÍ:%(+ Å@Í=2*>@2"9�+�4=0 6 %=4vÈ�)�9;>32(?=9�)�+�9;4�Å@Í=2�Æ¤2K),+ %=>@2�.�k:2K'*0�4(5�Ç=ÅEÍ=9�+�Æ¤2K)�4(+®Å@Í()GÅ�Å@Í=2�+E9;Æ¤1=Ä«2K+ Å�)�Ä;í,0�>@9¬Å@Í=Æ�Ç
0�4(2�Ë Í=9�'XÍëÅ@>@)�4(+EÄ«)CÅE2K+�0�?3+ 2K>E8,2K5à1=>@9«0�>�ÈÉ>E2Iñ,%(2*4('*9;2I+�9«4[ÅE0Ê130[+TÅ@2*>@9;0,>�1(>E0,?()C?=9«Ä«9¬Å@9;2I+�0�È�ÈÉ%vÅ@%=>E2¤0v'*'*%=>@>E2K4('
2,Ç3Ë 9«Ä;Ä
>@2K'
2K9;8,2�)f+@'
0,>E2�0CÈNö*2K>E03Ç=)�'¡Å@9;4(í¤),+ )�?()�+E2*Ä«9;4(2�ÈÉ0,>�)�+@+ 2I+E+E9«4=í�Æ¤0,>E279«4,Å@2*Ä«Ä;9«í�2K4[Å )�Ä;í,0�>@9¬Å@Í=Æf+*.

ü�%=>"�a2*Ý(4=9;ÅE9«0�4 ,f+E%=?(+E%=Æ¤2K+"��2
Ý(4=9;ÅE9«0�4 å�Û´í�9«8�2*4ë)�%=4=9;ÈÉ0�>@Æ 1(>E9«0�>a)�4(5à?=9«4()�>EÌ�'
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4&Ç ��� ! )�4(5
��� )C>@2�9�5v2*4[Å@9«'K)CÄ_.

ã®Í=2K>E2�)C>@2�Ç[Í=0GËV2K8�2K>KÇ[+ 0,Æ�275v9;ù�'
%=Ä;ÅE9«2K+®Ë 9;ÅEÍ,�a2*Ý(4=9;ÅE9«0�4 ,�+E9;43'
2�9¬Å )�+@+ 2I+E+E2K+�ÅEÍ=27Æf)�'XÍ(9;4=2�Ä«2K)C>@4=2K>&2 +�1=>@0�?=Î
)C?(9;Ä«9¬ÅTÌÊ5v9�+TÅ@>E9«?=%vÅ@9;0,4à0G8�2*>�'*Ä«),+E+E2K+®0,4=Ä«Ì²0,4²Å@Í=2�?(),+ 9�+ 0�ÈNÅ@Í=2�Æ¤0v5=)CÄM'
Ä�)�+@+*ÇvÅ@Í()GÅ�9«+KÇvÅEÍ3)GÅ�'*Ä«),+E+ Ë Í(9«'XÍàÍ(),+®ÅEÍ(2
í�>@2K)CÅE2I+TÅ�1=>@0�?3)C?=9«Ä;9;ÅTÌø),'*'*0�>X5v9;4(í²Å@0àÅEÍ(2ªÄ«2K)C>@4=2K>K. k:9«4('*2�ÅEÍ(2�130[+TÅ@2*>@9;0,>�5v9�+TÅ@>E9«?=%vÅ@9;0,4ê9«+�0�4=Ä«Ìþ?´2*9«4=íõ)�+@+ 2I+E+E2K5
)Cí[)C9«4(+ Å�)ª+E9«4=í�Ä«2�'*Ä«),+E+KÇ39;Å@+�1´0CÅ@2*4[ÅE9�)CÄMÅE0Ê9;4=ÈÉ0�>@Æ %3+�)�?30,%vÅ�ÅEÍ=2¤ñ[%()CÄ«9¬ÅTÌ�0�È�9¬ÅX+�Ä«2K)�>E4(9;4=í²?:ÌÊ2*ð=)CÆ¤9;4(9;4=íq¾�� G »*¿
'
Ä�)�+@+E2K+M9«+N?´2*9«4=í�Ë®)�+ ÅE2I5�.iã®Í=9«+	)�Ä«+E0aÍ(),+MÅEÍ=2g2
Ü~2K'
Å	0�È(1=>@0v5v%('
9«4=íaÅEÍ=2.- Ú:9«4=Ú0/�>@2*1´0�>EÅE2I57ÈÉ0�>N9;4=ÈÉ0�>@Æ¤)CÅE9«0�4�>E2KËg)�>@5
9«4ëÿM9«í�%(>E2 ,=Û(+ 9«4('*2"ÅEÍ=2�ÅE>@%=2�'
Ä�)�+@+ 9«4�ÅEÍ()CÅ�Ý(í,%=>E279�+�4=0ªÄ;0,4=í�2K>®ÅEÍ=2�Æ¤0v5=)�ÄM'
Ä�)�+@+®?´2*Ä«0GË 9;Å@+a1=>@9;0,> 1=>E0,?()C?(9;Ä«9¬ÅTÌ
0CÈgå21 � Ç �"�!9�+ '
0,Æ¤1=%vÅE2I5Ê>E2KÄ«)CÅE9«8�2�ÅE0f)¤5v9¬Ü~2*>@2*4[Å�'
Ä�)�+@+Ké=)C4(5ªÅEÍ=271´2*4()�Ä¬ÅTÌªÈÉ0�>gÅEÍ3)GÅ�Æ¤0v5=)CÄ�'*Ä«),+E+®'XÍ()�4=í�2I+g)CÅa)
5v9;Ü´2K>E2K4[Å®>X)GÅ@2aÅ@Í()C4²ÅEÍ(2�>@2*Ë®)C>X5¤ÈÉ0,>VÅ@Í=27ÅE>@%=27'
Ä�)�+@+gË Í=2*4Ê9¬Å 9�+®Æ¤0:5()CÄ_.=Ã�8�2K4�Ëg0�>X+ 2�ÅEÍ()�4ªÅ@Í=2K+E2�130,9;4[Å@+®9�+gÅEÍ(2



-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

re
w

ar
d

probability

[]\_^ � � � ± \ kiS d W \ Zfn_Z�J�F*UTO \ RTWYFIZcbµS@^ \ U ] �� D[W d W d B@FIO"P[Q�RTS¡] \Kdwd Q[O"WYZ,b�RTD,UTSXS PvF dwd WY�[HYS�BXH \Kdwd S d l:^�WjRTD�RTD,S�� \ ³�W d WYZ:],Wj�B \ RTW¬Z,b�RTD[S PvF d RTS@UTWYFKUVP,UTFK� \ �,WYH¬WjR k�bKWYhiSXZ�RTF�RTD,SgRwUTQ[SgBXH \Kdwd l \ Z:] \*dwd Q[O"WYZ[b \ P,UTWYFKUµF*J	r��*p 

È�)�'
Å�ÅEÍ3)GÅ�+EÍ=0,%=Ä«5ÊÅ@Í=2�Ä«2K)�>E4(2*>�9«4('
0,>E>@2K'
ÅEÄ«Ìª)�+@+E9;í,4à1=>E0,?()C?(9;Ä«9¬ÅTÌ²ö*2K>E0¤Å@0ª+ 0,Æ¤2�'
Ä�)�+@+*Ç3)C4(5ÊÅ@Í[%3+a?´2�1´0CÅE2K4[ÅE9�)CÄ«Ä;Ì
5v2I+ 2K>E8:9«4=íª0�Èg)C4ø9;4=Ý(4=9;ÅE2*Ä«Ìë4=2Kí,)CÅE9«8�2�>@2*Ë®)C>X5ìá )�+�ËV2¤)C>@í�%(2K5ë)�?30G8,2Iè¡Ç3ÅEÍ(2�Ä«2K)�>E4(2*>�Ë 9;Ä«Ä�2K+@'*)�132�9¬ÅX+75v%=2¤1=%=4vÎ
9�+ Í=Æ¤2K4,ÅIÇ=+ 9«4('*2aÅ@Í()GÅ�'
Ä�)�+@+VË 9;Ä«Ä�4=2*8,2*>g?327Æ¤0v5=)CÄ_.vã®Í=2K+E2"5v9;ùf'*%=Ä;ÅE9«2K+ )C>@2�)�Ä;Ä~2I)�+E9;Ä«Ìf>E2I'¡Å@9¬Ý(2I5�?:Ì�+E%=Æ¤Æ�9«4=í�ÅEÍ(2
>@2*Ë®)C>X5fÈÉ%=4('
ÅE9«0�4�0G8�2K> )CÄ«Ä~ÅEÍ=2�'*Ä«),+E+E2K+KÛ

? *A@B���C$&�'� ��� 	FEHG »
	�»��~»
¿ 	�' ��I»XÀ #�	G¼�»
Á��	�� ��� �
¾C¿ 	 $�' 	GÁXÁ& I $&	����¾��  � �o¾ $�' 	GÁXÁ
»
Á��� � f i�i�i f������ë½  � G »
Á&���%�
	��w»@À J ¿E¾")&	�)  '  �o»
Á 4���	��~À J ¿��¾G¿ J ¿E¾�)&	�)  '  ���»¡Á�4��� '�½ G »*¿E»�����[åSf i�i�i f�����' �Á

��� N�� � � �
� á � è

½ G »*¿E»�� � N � M� )X» ';¾G½ �
¾G¿ $X¾G¿¡¿E»&$ ��$ ' 	GÁ@Á*»
Á 	��~À � T� �
¾G¿� � $@¾C¿¡¿E»&$���$ ' 	iÁXÁ*»¡Á*Â

� M� NâåW< Ä«0�í
4 �
Ä«0�í
4 �� Q �
¾G¿ $X¾G¿¡¿@» $ � $ ' 	GÁ@Á� I $ 	��+�¾��ZR á � )[è

� T� NâåW< Ä«0�íaá å <X4 � è
Ä«0�íaá å <X4 �� è Q �
¾G¿ � �Á $�' 	GÁXÁ& I $&	����¾��ZR á � ?´è

ï�2*4(2*>X)CÄ«9;öK2K5ì<®)iÌ�2I+ 9�)C4ê9«4vÈÉ0,>EÆf)GÅ@9;0,4ì>@2*Ë®)C>X5ê>E2 #(2K'
Å@+�ÅEÍ=2�í[)CÆ�?(Ä;9«4=íþÆ¤2*Å@)C1(Í=0�>�Æ¤0�>@2Ê),5v2Kñ[%()CÅE2*Ä«ÌõÅEÍ()�4
5v0:2K+ �a2*Ý(4=9;ÅE9«0�4 ,v.=<g0:0�Ú²Æf)CÚ�2K>@+®)�>E27>@2Kñ[%=9«>E2I5ªÅ@0¤Å@)�Ú�27?32*Å@+�ÈÉ0�>�)C435Ê)�í,)�9;4(+ Å Ë Í()GÅ@2*8,2*> 2*8,2*4[Å@+a)C>@2�9«4ÊÅEÍ=2K9;>
?´0[0,Úv+*Ç[Ë 9¬Å@Í�Å@Í=2*9«>V2I)C>@4=9«4=í,+V5v2*1´2*4(5=9;4=í�0�4�ÅEÍ=27+ 1(>E2I)�5f?´2
ÅTËg2*2K4�?32*Å@+VÈÉ0�>®)C435�)Cí[)C9«4(+TÅg1()C>EÅE9�'
%(Ä«)�>µ0�%=Å@'
0,Æ¤2K+K.
ã®Í=2KÌ7)�>E2,ÇK9«4�2*Ü´2I'¡ÅIÇI?´2*9«4=í�>@)CÅE2K5�0�4�Å@Í=2Vñ[%()�Ä;9;ÅTÌ70CÈ=Å@Í=2g0:5(5=+�Å@Í=2*Ì"í,2*4=2K>@)CÅE2�ÈÉ0,>N)�Ä;Ä[0�%=Å@'
0,Æ¤2K+N+ 9«Æ�%=Ä;Å@)�4=2*0,%(+EÄ;Ì,.
ï�2*4(2*>X)CÄ«9;öK2K5 �"� 5=0[2I+®ÅEÍ(2�+E)�Æ¤2�ÈÉ0,>�Æf)�'XÍ=9«4=2"Ä«2K)�>E4=9«4=íf)CÄ«í�0,>E9;ÅEÍ(Æ¤+KÛ:ÅEÍ(2�0v5=5=+�á�1=>E0,?()C?(9;Ä«9¬Å@9;2I+@èVÅ@Í=2*ÌÊ0CÜ~2*> 0,4
)CÄ«Ä�Å@Í=2�1´0,+@+ 9«?=Ä«2�'
Ä�)�+@+ 2I+�)C>@2f+ 9«Æ�%(Ä¬ÅX)C4=2K0�%(+EÄ;Ìõ)�+@+ 2I+E+E2K5�Ç�2
ð:ÅE>X)�'
ÅE9«4=íÊÅEÍ=2²Æf)Gðv9;Æ�%=Æ 9«4vÈÉ0,>EÆf)GÅ@9;0,4õÈÉ>E0,Æ 2I)�'XÍ
1=>@0�?()�?=9«Ä;9�+TÅ@9«'7'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4�.

ôõ2�9«Ä«Ä;%(+ ÅE>X)GÅ@2�í,2*4=2K>@)�Ä;9«ö*2I5�<®)iÌ�2I+ 9�)C4�9«4vÈÉ0,>EÆf)GÅ@9;0,4ª>@2*Ë®)C>X5f9«4ÊÿN9«í�%=>@2 � Ç:Ë Í=9«'XÍ�)CÄ�+E0�5v9�+ 1(Ä«)iÌv+®670�4=0,4=2*4(Ú�0
)C435f<V>X)GÅ@Ú�0 2 +�Æ¤2I)�+E%=>E2�á 5v9�+E'*%(+E+E2K5¤9«Æ¤Æ¤2K5v9�)GÅ@2*Ä«Ì�?´2*Ä«0GËaè¡.1k:0�Æ¤2a5=9¬Ü~2*>@2*4('*2K+VË 9;Ä«Ä(?´2a0,?(+E2*>@8�2K5�Ë 9;ÅEÍªÿN9«í�%=>@2 ,vÇ
Ë Í=2K>E2�í�2*4(2*>X)CÄ«9;öK2K5%�"� Æ¤0v5v9¬Ý32K+µÅEÍ=2�)�+@+ 2I+E+EÆ¤2*4[Åµ0CÈ���2
Ý34=9¬Å@9;0,4 ,7?:Ì¤9«4('
0,>E1´0�>X)GÅ@9;4=í"4(0�4vÎoÆ¤0:5()CÄ3'*Ä«),+E+V1=>@0�?()CÎ
?=9«Ä;9;ÅE9«2K+K.,ã®Í(9«+�9�+�Æ¤0[+TÅ�4=0�ÅE9�'
2I)C?=Ä«2 Ë Í=2*4¤Å@Í=2 Ä«0GË 1=>@0�?3)C?=9«Ä;9;ÅTÌ�),'*'*0�>X5v2K5�ÅEÍ=2®Å@>E%(2a'
Ä�)�+@+ áÉ9«4¤ÅEÍ=2a>@)�4=í�2"á î f*å 1 � èEè
Ú�2K2*1(+�9¬Å�0�%vÅ�0CÈ®ÅEÍ=2Ê)�+@+ 2I+E+EÆ¤2*4[Å�9«4ìÿM9«í�%(>E2 ,=.Mã®Í=9�+"Ý34()CÄg8�2K>@+E9;0,4ø0�Èa<®)iÌ�2K+E9�)C4õ9;4vÈÉ0,>EÆf)CÅE9«0�4ê>@2*Ë®)C>X5ø)�í,)C9«4
+E%=?(+E%=Æ¤2K+�ÅEÍ=2¤0,>E9«í�9«4()CÄM0�4=2�0CÈ ï�0:0:5�Û~+E9«4('
2�ÈÉ0�>"'
Ä�)�+@+E9¬Ý3'K)GÅ@9;0,4ë9;4[Å@0ªÅTËg0²'*Ä«),+E+E2K+���� Sf!� � �[Ç´Ë Í(2*>@2"�� �9«+�ÈÉ0,>



-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

re
w

ar
d

probability

"BIR"
"KBir"

[]\_^ � � � ¢gSXZ,S@U \ HYWY�XS¡]�± \ kGS d W \ Z�W¬Z�J�F*UTO \ RTWYFIZfUTS@^ \ U ]�£É±Nn'b®¨NRTFIbKS@RTD[SEUg^�WjRTDf¯ FIZ,FIZ[S@Z[°iF�� ±MU \ RT°iFAa d WYZ�J�FKUTO \ RTWYFIZ¤UTS@�^ \ U ]"£¶¯�±NWjUE¨  � D[S d S \ UTSMBXFKO"P[Q�RTS¡]g� \*d S¡]®Q[PvFKZ®RTD,UTSXS�BXH \*dwd S d�\ Z[] \ Q[Z[WjJ«FKUTOìP,UTWYFKU~],W d RwUTWY�[Q�RTW¬FKZ3lX^�WjRTD®RTD,S&P�UTFI� \ �[WYHYWjR_kJ�F*U�RTD[S®RwUTQ[SgBXH \Kdwd bIWYhiSXZ¤FKZ�RTD,S®³ \ ³�W dX

2
ð=)�Æ�1(Ä;2"'
0,>E>@2K'
ÅKÇ ��� ! N!å�8ìÄ«0�íAPU4  ,ÇvË Í=2*>@2K),+"á¶Å@)�Ú:9;4=í¤Ä«0�í[+µÅ@0f?()�+E2 ,�è

�"� N , 8ìÄ;0,íAP�4  �8êÄ«0�í-P,á åW<74 � è
, N �"� !

0�4²ÅEÍ(2�)�+@+ %=Æ¤1vÅ@9;0,4²0�È	)�%=4(9¬ÈÉ0,>EÆ 1=>E9«0�>I.

� � ÔµÑaÔµÑ �MÑ���Ô���ÑaÕ
	qÓ��MÒ���Ô����� ��� �:Ö�ÓU�

ûä>@2*Ä�)GÅE2I5ÊÆ�2I)�+E%=>@2�9«4[ÅE>@0:5=%('
2I5²?:ÌÊ670�4=0,4=2*4=Ú,0�)�4(5�<V>X)GÅ@Ú�0�áTåIæ�æ=åièg)CÄ�+ 0¤>@2*Ä�)GÅE9«8:9;öK2K+g>@2*Ë®)C>X5�Å@0�1(>E9«0�> 1=>@0�?=Î
)C?(9;Ä«9¬Å@9;2I+*.=ÿ(%=>EÅEÍ=2K>EÆ¤0�>@2�Ç:9;Å ÅE0:0¤9«+®4(0�Æ¤9;43)CÄ«Ä;Ìf?(),+ 2I5ª%(130,4²9«4vÈÉ0�>@Æf)GÅ@9;0,4ªÅ@Í=2*0,>EÌ,Ç:)�Ä¬Å@Í=0�%(í�Í�)�+gËV271´0�9«4[ÅE2K5²0�%=Å
)C?´0G8�2,Ç&Å@Í()GÅf9«4[ÅE2*>@1=>@2
ÅX)GÅE9«0�4 9«+�%=435v2*>@Æ¤9;4=2I5 ?:ÌqÅ@Í=2�9;4[ÅE>@0v5v%('
ÅE9«0�4Þ0CÈ�)�4 9«4()C1(1=>E0,1=>@9«)CÅE2²+EÌ:Æ¤Æ�2*ÅE>@Ìê9;4 ÅEÍ(2
>@2*Ë®)C>X5fÈÉ0�>�'*0�>@>E2I'¡Å )C4(5Ê9«4('
0,>E>@2K'
Å®'*Ä«),+E+E9;Ý3'*)CÅE9«0�4(+K.

û�4(0CÅEÍ(2*>�5v%=?(9;0,%(+�)�+E1´2K'¡Å�0�È�670�4=0,4=2*4=Ú,0�)�4(5�<g>@)CÅEÚ�0 2 +®)�4()CÄ«Ìv+ 9�+®9«+ ÅEÍ=2K9;>a'*Ä«)�9;Æ ÅEÍ()CÅa'
0[+TÅX+ '*)C4�?´2�'
0,Æ�Î
1=%vÅ@2K5�ÈÉ>@0�Æ 1=>@9;0,> 1=>@0�?()�?=9;Ä«9;ÅE9«2K+K.3ã®Í:%(+KÇ=ÅEÍ(2*Ì�)�+@+ 2K> Å Å@Í()GÅaË Í(2*4��fá � � è (��fá � P è
Ç -E9¬È�Ëg2�5v2*4(0CÅE2�ÅEÍ=2�'*>E2I5v9;ÅÈÉ0�>�'
0,>E>@2K'
Å�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4q9«4,Å@0þ'
Ä�)�+@+�� Ë 9;ÅEÍ����Iá �"è
Ç	)�4(5õÅEÍ(2ª1´2*4()�Ä¬ÅTÌøÈÉ0�>�Æ�9�+@'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4qË 9;ÅEÍ�����á �"è¡Ç
ÅEÍ(2*4�Å@Í=2�ÈÉ0,Ä;Ä«0GË 9«4=í�+EÍ=0�%(Ä«5fÍ(0�Ä�5�Û����Iá � � è�*����Iá � P èV)C435�����á � � è (����¤á � P è /ªá�1�.!� î è
.výV0[+TÅ®)C4(5�1=>E0,?()C?(9;Ä«9¬ÅTÌÈÉ%=4('
ÅE9«0�4(+®)�>E2,Ç,9«4�È�),'¡ÅKÇ:0,> Å@Í=0�í,0�4()�Ä Û�)�4:Ì¤'*0�Æ�?=9;43)GÅE9«0�4ª0CÈ&Í=9«í�ÍÊ)C4(5�Ä;0GË '*0,+ ÅgË 9;ÅEÍ²Í=9;í,Í²)�4(5fÄ«0GË 1=>E0,?()C?(9;Ä«9¬ÅTÌ
9�+�130[+E+E9«?=Ä;2,.Cÿ=0,>�2
ð=)CÆ¤1=Ä«2�ÇiÅ@Í=2a'*0,+ Å	0�È´Æ¤9�+E'*Ä«),+E+E9;ÈÉÌ[9«4=í")75v9�+ 2I)�+E2gÆ¤9«í�Í[Å�?´2 8�2*>@Ì�Í=9«í�Íàá�2�. í(.«ÇCÄ;2I)�5v9«4=í�ÅE0�5=2K)GÅ@Í3è¡Ç
2*8,2*4qË Í=2K4qÅEÍ=2fÈÉ>@2Kñ[%=2K4('
Ìõ0CÈgÅEÍ(2ª5v9�+ 2I)�+E2f9«+�)CÄ�+ 0�8�2K>EÌøÍ=9«í�Í�ÇN)�+"Æ¤9«í�Í[Å�?32ªÅEÍ=2²'*)�+E2¤ÈÉ0�>�1()GÅ@9;2K4,ÅX+">@2
ÈÉ2*>@>@2K5
ÅE0�)ª+ 1´2K'*9«)�Ä¬ÅTÌÊ'
Ä«9;4=9�'C.(ôø2�4(2*8�2K> Å@Í=2*Ä«2K+@+�)�í�>@2*27Ë 9¬Å@Íë670�4=0,4=2*4(Ú�0¤)C4(5à<g>X)GÅEÚ,0�Å@Í()GÅaÅEÍ=2�Ú:9«4(5�0CÈ�'
0[+TÅEÎ_4(2*%vÅ@>@)�Ä
>@2*Ë®)C>X5fËV27)C>@27)GÅ Å@2*Æ¤1vÅ@9;4=í�Å@0�9�5v2*4[Å@9¬ÈÉÌ�Í(2*>@2�4=2K2K5=+gÅ@0�?´27>E2KÄ«)CÅE9«8:9;öK2K5fÅ@0¤1=>E9«0�>g1=>@0�?()�?=9«Ä;9;ÅTÌ~Û[0�ÅEÍ=2K>EË 9�+E2�ÅEÍ(2*>@2
9�+"4=0�Ëg)iÌ�Å@0ë)i8�0,9«5þ>E2KËg)�>@5v9«4=íÊ)�Ä;2I)C>@4=2*>7Ë Í=9�'XÍê+ Ä�)i8:9«+EÍ=Ä«ÌàÆ�9«Æ¤9«'XÚv+�ÈÉ>@2Kñ[%=2K4('
9«2K+79«4ê)ªÅ@>@)�9;4(9;4=íà+E2
Å�)�4(5þ4(0
Ë®)iÌ¤ÅE0f1´2*4()�Ä;9«ö*2")CÄ«í�0,>E9;ÅEÍ(Æ¤+®Ë Í(9«'XÍ�+ 9«Æ¤1=Ä«Ì�È�)C9«Ä~ÅE0fÄ«2K)�>E4²ÈÉ>@0�Æ +E%('XÍ²ÈÉ>E2Iñ,%(2*4('*9;2I+*.

670�4(0�4=2K4=Ú�0�)C4(5Ê<g>@)CÅEÚ�0¤+E132I'
9;Ý3'*)�Ä;Ä«Ì�9«4,Å@>E0v5v%3'
2K5ªÅEÍ(2�ÈÉ0,Ä;Ä«0GË 9«4=í¤>E2KËg)�>@5¤ÈÉ%(4('¡Å@9;0,4�Ç=Ë Í=9�'XÍ�9«+ ),+E+E2K+@+ 2I5fÈÉ0,>
2K),'XÍ²9«4(+ Å@)�4('
2")Cí[)C9«4(+ ÅgÅ@Í=27ÅE>@%=2"'
Ä�)�+@+®0�4(Ä;Ì~Û

� M�! NßÄ«0�í�4�<øÄ«0�í 4 � á¶ÈÉ0,>a'
0,>E>@2K'
Å®'*Ä«),+E+E9;Ý3'*)CÅE9«0�43è á��,)[è

� T�! N <�Ä«0�í(á å <74~è
8êÄ«0�í´áTå <X4 � è á¶ÈÉ0,>�Æ¤9«+@'
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4´è á ��?´è
ã®Í=9�+�ÈÉ%(4('¡Å@9;0,4ë9«+�Æf)C1=1´2K5àÈÉ0�>�Å@Í=2�+E9«Æ�1(Ä;2�ÅEÍ=>@2*2*Îo'*Ä«),+E+�'K)�+E2�Ë 9;ÅEÍþ)ª%=4=9;ÈÉ0�>@Æ 1=>@9«0�>a1(>E0,?()C?=9«Ä«9¬ÅTÌ�)C4(5�8G)�>EÌ:9«4=í
1=>@0�?()�?=9«Ä;9;ÅE9«2K+gÈÉ0,>®ÅEÍ=2"Å@>E%(27'*Ä«),+E+®9«4àÿN9;í,%=>E2 � ÇvË Í=9«Ä;2"?´2*9«4=í�'
0,Æ¤1()C>@2K5²Ë 9¬Å@Í �"�ª.3ã®Í=2K>E2")C>@2�ÅTËV0f+E%=?(+ Å@)�4,Å@9;8,2



5v9;Ü´2K>E2K4('
2I+�?´2
ÅTËg2*2*4�ÅEÍ(2 ÅTËV07Æ¤2
Å@>E9�'*+KÇG?´0CÅEÍ¤0�È´Ë Í=9�'XÍf)C>@2®%=4vÈ�)i8�0,>@)�?=Ä«2µÅ@07670,4=0�4(2*4=Ú,0�)�4(5¤<V>X)GÅ@Ú�0�+N>@2*Ë®)C>X5�.
áTåiè�ã®Í=2K9;>N>@2*Ë®)C>X5�ÈÉ%=4('¡Å@9;0,4�Í(),+M)aÚ[9«4=Ú7Ä«0:'K)GÅ@2K5")GÅMÅEÍ=2VÅE>@%=2g'
Ä�)�+@+�2 +�1=>@9«0�>&1(>E0,?()C?=9«Ä«9¬ÅTÌ,ÇK)�+N5v9�5"0�%(>&9«4,Å@2*>@Æ¤2K5v9�)GÅ@2
����éGÅ@Í=9«+	>@2�#32K'¡ÅX+NÅEÍ=2K9;>�9«4()�1=1=>@0�1=>@9«)CÅE2®'
0,4('
2K>E4�ÅE072*8,2*4�0�%vÅ�>@2*Ë®)C>X5=+M)�4(5�1=%=4=9�+ Í(Æ�2K4[Å@+KÇ�+ 0�ÅEÍ3)GÅ�ÅEÍ(2*9«>�>E2KËg)�>@5
ÈÉ%=4('
ÅE9«0�4Þ4=0õÄ;0,4=í�2K>�Í(),+¤)ø+E%=9;Å@)C?(Ä;2Ê9;4=ÈÉ0�>@Æ¤)CÅE9«0�4vÎ_ÅEÍ(2*0�>@2
Å@9«'ª9;4[Å@2*>@1=>E2*Å@)CÅE9«0�4�.®á+,,è�ã®Í(2*9«>�>@2*Ë®)C>X5õÈÉ%=4('
ÅE9«0�4Þ9«+
)�+@+E2K+@+ 2I5�0�4(Ä;ÌÊ)Cí,)�9;43+TÅ®ÅEÍ(2"1=>E9«0�> 1(>E0,?()C?=9«Ä«9¬ÅTÌ�0�ÈMÅ@Í=2
�_¿��(»®'
Ä�)�+@+*.=ã®Í=9�+ 9�+�)�È�)C9«Ä«9;4=íf)�í,)C9«4ÊË 9¬Å@Íë+ 0,Æ�2")�4()CÄ«0�í,Ì
ÅE0�ÅEÍ()CÅ�0CÈ�0,%=>a9«4[ÅE2*>@Æ¤2K5v9�)GÅ@2 ��2
Ý(4=9;ÅE9«0�4 ,vÛ3+E9«4('
2"Å@Í=2�1(>E0,?()C?=9«Ä«9¬Å@9;2I+�0CÈ	È�)�Ä«+E2�'
Ä�)�+@+E2K+�)�>E2�4(0CÅ�'*0�4(+E9«5=2*>@2K5�Ç()�4
0G8�2K>@'*0�4vÝ´5v2*4[ÅV),+E+E2K+@+ Æ¤2K4,Åg0CÈ&Ë Í3)GÅ®9«+µÈ�)CÄ�+ 2�Ë 9«Ä;Ä~í�0�%=4=1=%(4=9«+EÍ=2I5�.=ÿ=0,>µÅ@Í=2K+E2�>@2K),+ 0,4(+�Ëg275v0�4(0CÅ '
0�43+ 9�5v2*>VÅEÍ(2
670�4(0�4=2K4=Ú�0�)�4(5ë<g>@)CÅEÚ,0¤ÈÉ%=4('¡Å@9;0,4ëÅ@0ª?´2�)�5=2Kñ[%()GÅ@2�é3Í=0GËV2K8�2K>KÇ=Ëg2�Ë 9«Ä«ÄM2*ðv)�Æ¤9;4=2�ÅEÍ=2K9;>�Æ¤2K),+ %=>@2�2KÆ�1(9;>@9«'K)CÄ«Ä;Ì
?´2*Ä«0GË".

� Ð,Ñ��XÔ�Ó�� �NÒ=ØTÔVÑ��)��� �	Ó(Õ	�XÔ�Ó���
K� �,Ò� ��Ò
jT5v2I)CÄ«Ä;Ì,Ç[Ëg2aËg0�%(Ä«5ªÄ;9«Ú�2�ÅE0�Ú:4=0GËßÅEÍ=2�2
ðv1´2K'
ÅE2K5²9«4vÈÉ0�>@Æf)GÅE9«0�4ª>E2KËg)�>@5�ÈÉ0,>g2I)�'XÍ�Æf),'XÍ=9;4(2�Ä«2K)�>E4=2K>V9«4²)�5v0�Æf)�9;4�Ç
0�>f),'
>@0,+@+�)q+E2
Åf0CÈ75v0�Æf)C9«4(+�0G8�2K>�Ë Í(9«'XÍÞËV2à)�4,Å@9«'*9;13)GÅE2ÊÅ@Í=2*ÌìË 9«Ä«Ä ?32à%(+E2K5�. k:9;43'
2�ËV2Ê0CÈ¶Å@2*4 5v0,4
2 ÅfÚ:4=0GË
2*4(0�%=í,Íþ)C?´0�%vÅ�ÅEÍ=2¤5v0,Æ¤)�9;4Má�+Xè�0�Èµ)C1=1=Ä«9�'*)GÅ@9;0,4�Ç´ËV2�Æ¤)iÌà+@)CÆ¤1=Ä«2�ÈÉ>@0�Æ ÅEÍ(2�5v0,Æf)C9«4&á�+Xè¡Ç´0�?vÅX)C9«4=9«4=í²)�ÅE2K+ Å"+ 2*Å
Ë 9;ÅEÍfË Í=9�'XÍ¤ÅEÍ=2�Ä;2I)C>@4=2*>X+�'*)�4¤?32�2*8G)CÄ«%()GÅ@2K5�.[ã®Í=2a'*%=Æ�%=Ä�)GÅ@9;8,2 >E2KËg)�>@5�ÇC5v9;8:9�5v2K5¤?:Ì�ÅEÍ=2a4[%(Æ�?´2*>µ0�È~ÅE2K+ ÅV'K)�+E2K+KÇ
ÅEÍ(2*4à+ 2K>E8,2K+®)�+ )�?´2K+ Å�2K+ ÅE9«Æf)GÅE0,>®ÈÉ0�> 2*ð:1´2K'
ÅE2I5²>@2*Ë®)C>X5�.

� UTS¡],WYB@RTS¡]
uµB@RTQ \ H �ghiS ��hiS�ghiS � � � ¸
��hiS ��� � ¸� �,����� `:� � D,S®J�FIQ�U�R_k�PvS d FKJ�PvF dwd WY�[HYS�BXH \Kdwd Wj©:B \ RTWYFIZ 

ÿ=0,>")�?=9;43)C>@Ì�Å@)�+EÚ~Ç�Ë Í=2*>@2¤0�4=2f'*Ä«),+E+79�+"5v2*4(0CÅE2I5q)�+�� ¾GÁ& ���G»;Q�� G» R�)C435ëÅ@Í=2f0CÅ@Í=2*>�),+���»�0"	��+�G»;Q % G»dRiÇ
ÅEÍ(2*>@2�)C>@2 ÈÉ0,%=>g5=9¬Ü~2*>@2*4[ÅµÅTÌ:1´2K+V0CÈ&'*Ä«),+E+E9¬Ý´'*)GÅ@9;0,4�ÅEÍ()CÅ®'K)C4f?´2�Æf)�5=2�Û E ¿��(»�� ¾GÁ� �+�G»�Q E ��RGÇ:Ë Í=2*>@2 ÅEÍ(2�Ä«2K)�>E4=2K>
'
0,>E>@2K'
ÅEÄ«Ì�'
Ä�)�+@+ 9;Ý(2I+g)�1´0,+E9¬Å@9;8,2�9«4(+ Å@)�4('
2,Ç�� 	�'jÁ*»�� ¾GÁ� �+�G»7Q�����RGÇ=Ë Í(2*>@2�Å@Í=2"Ä«2K)C>@4=2K>VÆ¤9�+E'*Ä«),+E+E9¬Ý32K+®)C4Ê9;43+TÅX)C4('*2
)�+�1´0,+E9¬Å@9;8,2øá¶Å@Í=2Ê9;4(+ Å@)�4('
2²Ëg),+�),'¡ÅE%3)CÄ«Ä;Ìq4=2Kí,)GÅ@9;8,2Iè
Ç E ¿��(»���»�0"	��+�G» Q E �hRGÇ	Ë Í=2*>@2fÅ@Í=2²Ä«2K)�>E4(2*>�'*Ä«),+E+E9;Ý(2K+�)
4=2Kí,)GÅ@9;8,2�9«4(+TÅX)C4('*2�'*0�>@>E2I'¡Å@Ä;Ì,Ç,)C435 � 	�'jÁ*»!��» 0�	����G»cQ"�#�WRGÇ[Ë Í(2*>@2�ÅEÍ(2�Ä«2K)�>E4=2K>µ9«4('
0,>E>@2K'
ÅEÄ«Ì�'*Ä«),+E+E9;Ý(2K+V)�1´0,+E9¬Å@9;8,2
9«4(+TÅX)C4('*2")�+®4=2Kí,)GÅ@9;8,2�Ç=),+®9;4àãN)C?=Ä«2¤å�.

$ *1!l!#�O� 	FEHG » $ � � � ' 	��+�G»���� �
¾C¿ � G »��
	�$ G  �~» '«» 	C¿��´»*¿&%(' ¾�� 	 )  � 	G¿¡¼ $�' 	GÁXÁ& I $&	����¾�� � 	GÁ*) '�½ G »*¿E»+%('
0[»��~»
¿*	��o»
Á � $ ' 	iÁXÁ� I $&	��+�¾��=Á�'V»&	�$ G $ ' 	iÁXÁ� I $&	����¾�� � � ,å i&i�i � � G 	 � �-0 	�� 	GÁ@Á*¾�$��	��o»XÀ J ¿E¾") 	")� '( � ¼ 4�� ' �Á 0��G»��
)*¼�Â

�3á,%('Vè N �7<.- Ä«0�í0/!1Ä«0�í
4 � 8 Ä«0�í02�3
Ä«0�í´áTåW<X4 � è54 á ç,è

½ G »*¿E» '

/ N76��8:9<; 4 � f 1:N=6�"8:>@? áTå <X4 � è f

27N 6��8:>@; áTå <X4 �_è f 3�N 6�"8:9�? 4 � f
	��~ÀW4��µ¿E» J ¿@»¡Á*» � � Á � G » J ¿��¾C¿ J ¿E¾")&	�)  '  � ¼�¾ ��� G »A� i» $ ' 	iÁXÁ �



�g¿E¾I¾ ���´ã®Í=2 ��� ÈÉ0�>�)�4²2K4[ÅE9«>E2�ÅE2I+TÅa+E2
Å�9�+gÅEÍ(2�+ %=Æ 0CÈ	2K),'XÍ ��� ÈÉ0�> 9«4(5v9«8[9�5v%()�Ä&'
Ä�)�+@+E9¬Ý3'K)GÅ@9;0,4(+*Ç[Å@Í[%3+*Û

�´á %('gè N��X< �
�"8:9<; Ä;0,í
4 �Ä«0�í
4 �

< �
�"8:>@; Ä«0�í´áTåW<X4 �oè

Ä;0,í3á åW<74 � è

< �
�"8:9<? Ä«0�í
4��

Ä«0�í~áTåW<X4 � è

< �
�"8:>@? Ä;0,í´á åW<74 � è

Ä;0,í
4 �

N��X< Ä«0�í�� �"8:9<; 4 �
Ä«0�í 4 � < Ä;0,í�� ��8:>@; á å <X4 � è

Ä;0,í3á åW<74 � è
< Ä«0�í�� �"8:9<? 4 �

Ä;0,í´á åW<74 � è < Ä«0�í�� �"8:>@? áTåW<X4 � è
Ä«0�í 4 �

û�435²Ë 9;ÅEÍ /�Ç�2&Ç 3²)C4(5 1f)�+ 5=2
Ý(4=2I5Ê9;4qá ç,è¡Ç
N��X< - Ä;0,í&/!1Ä;0,í
4 � 8 Ä;0,í02 3

Ä«0�í3á åW<74 � è:4 Ç=)�+®>@2Kñ[%=9«>@2K5�.
ã®Í=2�%=4=9;ÈÉ0�>@Æ �"� ÈÉ0�> )�ÅE2K+ Å�+ 2*Å7áÉÅEÍ()CÅg9�+KÇ[Ë Í(2*>@2�2I)�'XÍª'*Ä«),+E+VÍ()�+g2Iñ,%3)CÄ´1=>E9«0�>¡è�9�+®+ 9«Æ¤1=Ä«9¬Ý(2I5²+E%=?(+ Å@)�4[ÅE9�)CÄ«Ä;Ì,.

ÿ=0,>gÅEÍ=2"?=9«4()�>EÌ�'K)�+E2�Ç[ÅEÍ=9�+®9�+®1=>E2I'
9�+ 2KÄ;ÌfË Í3)GÅ�)C1=1(Ä;Ì:9«4=í ��2
Ý34=9¬Å@9;0,4øå�Å@0�2I)�'XÍÊ'*)�+E2�9;4�)�Å@2K+ Åa+ 2*Å ËV0,%=Ä«5ªÌ:9;2KÄ«5�.
$ *1!l!#�V��	FEHG » � �  �
¾G¿�� �"� ¾�� 	 )  � 	C¿¡¼ � 	GÁ*) ' $X¾G¿¡¿E»
Á J ¾��´À� �10 �w¾���»�I��  ���¾���� '��Á�À�» �´¾��o»XÀ )*¼
�	�~á %('gè
	��~À¤Á� � J '  Ig»¡Á 	GÁ �
¾�' ';¾G½	Á*Â

�	�~á %('Vè N ��8 Ä«0�í~á�/�2�3 1:è
Ä;0,í , á�
[è

½  � G / ' 2�' 3�' 1 	��´À � 	GÁ�À,»�I��´»XÀ  �Þá_ç�è �
�g¿E¾I¾ ���´$&2*Æ¤Æf)�,�9�+®0�?=Å@)C9«4=2I5ªÈÉ>@0�Æ $�2*Æ¤Æf)Êå7?[ÌÊ+ 2*Å Å@9;4=í 4�� NâåW<X4��&)C4(5Ê)C1=1(Ä;Ì:9«4=í�ÅEÍ=2"Ä«0�í¤Ä�)iË�+*.

� Ð,Ñ��XÔ�Ó�� �NÒ=ØTÔVÑ��)��� �	Ó(Õ ��ÑaÕ��� ���EÖ��NÒ=ØTÔµÑ

ô 9;ÅEÍß$�2*Æ¤Æf)ìåÊ)C4(5 $�2KÆ�Æf) ,à9«4 Í()�4(5�Ç	ËV2²Æf)iÌõ4(0GË 9;4:8�2I+TÅ@9;í[)GÅ@2fÅEÍ=2�)C1(1=Ä;9�'*)CÅE9«0�4ì0�È�<®)iÌ�2I+ 9�)C4 ��� Å@0
2*8G)�Ä;%()CÅE9«0�4�.´ôõ2�Ý(>X+ Å�'
0,4(+E9«5v2K>aË Í=2*ÅEÍ=2K> ��� '*)C4þÆ¤)�Ú�2�)²5v9;Ü´2K>E2K4('
2�?32*ÅTËV2K2*4àÅ@Í=2�>E2KÄ«)CÅE9«8�2�>X)C4=Ú:9«4=í,+a0CÈ�ÅTËg0
Æf)�'XÍ=9«4=2�Ä;2I)C>@4=2*>X+KÇ %(' � )C4(5 %(' P Çv'*0�Æ¤1()C>@2K5fÅE0%�"� ! .1joÈ&0�%(>Ví,2*4=2K>@)�Ä;9«öK)CÅE9«0�4�'*)�4=4=0�ÅgÆf)CÚ,2�)�4[Ìf5v9;Ü~2*>@2*4('*2
ÅE0�ÅEÍ=2�>E2KÄ«)CÅE9«8�2 >X)C4=Ú:9«4=í,+	0�È�Æ¤),'XÍ=9«4=2 Ä;2I)C>@4=2*>X+KÇGÅEÍ=2K4�9;ÅV'*)�4=4=0CÅV>E2K1=>E2I+ 2K4[Åµ)C4:Ì�8,2*>@Ì�9«Æ�1´0�>EÅ@)�4[Åµ9;Æ¤1=>@0G8�2KÆ¤2*4[Å
%=1´0�4 ��� ! .

��� *��&� �7� EHG »*¿E»7»����Á�� Á 	 )  � 	C¿¡¼ �o»
Á���Á*» ��' �
	�$ G  �~»�';»&	G¿��´»*¿XÁ %(' � 	��´À�%(' P 	��´À J ¿��¾C¿ J ¿@¾�)&	�)  '  �_¼�4���Á�� $ G
� G 	��wÂ

���´á,%(' � è * �	�~á %(' P è á �G)[è

	��~À2'

�3á,%(' � è ( �´á %(' P è �
¾C¿"Á*¾��f»]4 ���N îUi ç � á��i?´è

�g¿E¾I¾ ���Hk:%(?(+TÅ@9¬Å@%vÅE9«4=íõá�
,èg9«4[ÅE0àá��C),è
Û
�+8 Ä«0�í&/ � 2 � 3 � 1 �

Ä;0,í , * ��8 Ä«0�í0/ P 2 P 3 P 1 P
Ä«0�í , á��[è

��� / � 2 � 3 � 1 � * / P 2 P 3 P 1 P á�æ[è



á�úa0CÅ@2¤ÅEÍ()CÅªá�æ,è�9«Æ¤1=Ä«9;2I+"ÅEÍ3)GÅ�)Ê>@)�4=Ú:9;4(íÊ1(>E0v5v%('*2K5ø?:ÌëÅEÍ(2f0�>@9;í,9;4()�Ä �"��Ë 9«Ä«Ä�?32¤Å@Í=2�+@)CÆ¤2�)�+")ÊÆf)Gðv9«Æ�%=Æ
Ä«9;Ú,2*Ä«9;Í=0:0v5²>@)�4=Ú:9;4=í3. è

��� / � 1 �/ P 1 P * 2 P 3 P2 � 3 � á å î è

k:%=?3+TÅ@9¬Å@%vÅE9«4=íøá_ç�èV9«4,Å@0ëá��G?3è¡Û

� <�- Ä;0,í0/ � 1 �Ä«0�í 4 � 8 Ä«0�í02 � 3 �
Ä;0,í3áTåW<X4 � è:4 ( � <.- Ä«0�í0/ P 1 PÄ;0,í
4 � 8 Ä;0,í02 P 3 P

Ä«0�í3á åW<74 � è:4 á å�åiè

��� Ä«0�í0/ � 1 �
Ä;0,í
4 � 8 Ä;0,í&2 � 3 �

Ä«0�í~áTåW<X4 � è *
Ä«0�í0/ P 1 P
Ä«0�í
4 � 8 Ä;0,í02 P 3 P

Ä«0�í´áTåW<X4 � è á å�,,è

��� Ä«0�í&/ � 1 � <øÄ«0�í&/ P 1 P
Ä;0,í
4 � * Ä«0�í02 P 3 P <øÄ«0�í02 � 3 �

Ä«0�í~áTåW<X4 � è á å � è

��� Ä«0�í´áTåW<X4 � è:Ä;0,í - / � 1 �/ P 1 P 4 * Ä«0�í
4 � Ä«0�í - 2 P 3 P2 � 3 � 4 á å&�:è

ãM0�Ý(4(9«+EÍ�Å@Í=271=>E0:0�ÈTÇ[Ëg27+ 9«Æ¤1=Ä;Ìf1(>E0v5v%('*2�)�+E2
Å 0CÈ&4:%=Æ�?32K>@+®+E9;Æ�%=Ä;Å@)C4(2*0�%3+ Ä«Ì�+E)CÅE9�+TÈÉÌ:9«4=í�9«4=2Iñ,%3)CÄ«9¬Å@9;2I+�á å î è
)C435 áTå �[è
.Hk:2*Å Å@9;4=í / � 1 � N î�i 
=Ç</ P 1 P N i çvÇ<2 P 3 P N i �vÇ�2 � 3 � N i � Ç3ÅE0,í�2
Å@Í=2*>�Ë 9;ÅEÍø)²1=>@9;0,> 4���N i �ª+E%vù�'
2I+*.
ã®Í:%(+gÅEÍ(27ÅEÍ=2I+ 9�+ 9�+®1=>E0G8,2*4�.

� � ���[Ö �wÒ��

ÿ=0,>�ÅEÍ(9«+V+TÅ@%(5vÌ�Ëg2 Å@2K+ ÅE2K5¤)74:%=Æ�?32K>µ0CÈ~Ëg2*Ä«Ä¬ÎoÚ:4=0GË 4�Æf),'XÍ=9;4(2 Ä;2I)C>@4=9;4(í�)CÄ«í�0�>@9;ÅEÍ=Æf+KÇG%(+ 9«4=í7Å@Í=2a+@)CÆ¤2�5=)GÅX)�+E2
ÅX+
2*Æ¤1=Ä«0GÌ�2I5ª?:Ìª/a0�Ä;ÅE2�á åKæ�æ � èV)C4(5Ê670�>@?Ê2
Åa)CÄ_.�á+, î�î åIè¡Û

����� 	�� á ��%=9;4(Ä«)�4�Ç&åIæ�æ��[è¡Û3ý®ç=. î 9�+�)C4�9«Æ¤1=>E0G8,2*Æ¤2*4[Å�0G8,2*>�ý �(.jçvÇ3)C4(5�'
0,Æ¤2K+ Ë 9;ÅEÍ�Å@Í=2�0,1vÅE9«0�4�0CÈ )X¾I¾iÁ��+ �10C.
ý®ç=. î Ë®)�+g>E%(4ÊË 9;ÅEÍ�?´0CÅ@ÍÊ?´0:0,+ ÅE9«4=í¤2*4()�?=Ä«2K5qá�'K<®è®)�4(5Ê5v9«+@)C?(Ä;2I5øá 'Kç�è
.��� �	� �&�U��
�
 $��� ��� áÉôq)CÄ«Ä«),'
2f2
Å�)CÄ_.;Ç�åIæ�æ 
,è¡ÛMã®Í=9«+�Ä;2I)C>@4(+�<®)iÌ�2I+ 9�)C4õú�2
ÅTËg0�>@Úv+�ÈÉ>E0,Æ 5=)CÅ@)à%3+ 9«4=í�ÅEÍ(2�à9«4=9«Æ�%=Æ��à2K+@+@)Cí�27$�2K4=íCÅ@Íêá����ë$Nèg1=>@9;4('*9;1(Ä;2�á�ôõ)�Ä;Ä�)�'*2�� <g0�%=Ä;ÅE0,4�Ç�åKæ 
��[è¡.��� ����� * �K� ��*��  ����� Û=ã®Í=2K+E2�+E9;Æ¤1=Ä«27<g)iÌ,2K+E9«)�4f4=2
Å®Æ¤0v5v2*Ä�+®+ 1=Ä«9;Å®0,4ª'
Ä�)�+@+VÆ�2KÆ�?´2*>X+ Í(9;1�Ç:Ë 9;ÅEÍªÅEÍ=27Ä«2K)i8�2I+
>@2*1=>@2K+E2*4[Å@9;4=íõÅ@Í=2ë5v9;Ü´2K>E2K4,ÅÊ)i8i)�9;Ä�)C?(Ä;2à)GÅEÅE>@9;?(%vÅE2I+*.µã®Í(2*Ì )�>E2 -E4()C9«8�2 /ø?´2K'K)C%(+E2ÊÅEÍ=2KÌÞ),+E+E%=Æ¤2ÊÅEÍ()CÅ�ÅEÍ(2
)CÅ ÅE>@9«?=%vÅE2I+*Çií,9;8,2*4�Ú:4=0GË Ä«2K5ví,2µ0�È3'
Ä�)�+@+&Æ¤2KÆ�?´2*>X+ Í=9«1�ÇG)C>@2g9;4(5=2*1´2*4(5v2K4[Å	0�È(2K),'XÍ�0CÅ@Í=2*>I.Cü�?(+ 2K>E8,2K5�)CÅ Å@>E9«?=%vÅ@2
8G)CÄ«%=2I+g)�>E2�Ý(Ä«Ä;2I5ª9«4�)C4(5²)�+E9;Æ¤1=Ä«2"<®)iÌ�2K+E9�)C4f4=2*Å®1(>E0,1()Cí[)GÅE9«0�4ª1=>E0G8:9�5v2K+g)�130[+TÅ@2*>@9;0,>V1=>@0�?3)C?=9«Ä;9;ÅTÌf0CÈN'
Ä�)�+@+
Æ¤2*Æ�?32K>@+EÍ=9«1�.=ôõ2"9;Æ¤1=Ä«2*Æ¤2K4,Å@2K5²ÅEÍ(2�)CÄ«í�0�>@9;ÅEÍ=Æ�),+ 5v2K+@'
>@9;?´2K5Ê?:Ì��à9;Å@'XÍ(2*Ä«ÄµáTåIæ�æ���è¡.

Ãµ),'XÍª0�ÈMÅ@Í=2K+E2"Ä;2I)C>@4=9«4=í�)�Ä;í,0�>@9¬Å@Í=Æf+®)CÄ«Ä;0GËg2K5²'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4Ê1=>@0�?()�?=9;Ä«9;ÅE9«2K+VÅE0f?´2">E2I)�5�.
ã®Í=2�2*Æ¤1=9«>E9�'*)�Ä~2*8G)CÄ«%()GÅ@9;0,4ª9«4�Å@Í=9«+ + ÅE%35vÌfËg),+g132K> ÈÉ0,>EÆ¤2K5ª%(+E9;4=í.��9;2*Å ÅE2K>E9�'XÍ
2 + çið ,C'*8�13)C9«>E2I5! �Å@2K+ ÅKÇvË Í=9�'XÍ

Í(),+	?32K2*4¤+ Í=0GË 4�9«4�Í=9�+	2*Æ¤1=9«>@9«'K)CÄvËg0�>@Ú7ÅE07?32�+E%=1´2*>@9;0,>NÅE0"+TÅX)C4(5()C>X5vÄ;Ì"%3+ 2I5�Å@2K+ Å@+ á���9«2
Å Å@2*>@9«'XÍ&Ç=åKæ,æ��,è
.G<V>@9«2�#(Ì,Ç
ÅEÍ(9«+ Æ¤2*ÅEÍ=0v5²>E2Iñ,%(9;>@2K+ ç�>E2K1=Ä«9«'K)GÅE9«0�43+V0�È ,GÎ ÈÉ0,Ä«5Ê'
>@0,+@+TÎo8G)CÄ«9«5()GÅE9«0�4²)C4(5Ê)C1=1(>E0iðv9«Æ¤)CÅE2I+V)" �Å@2K+ Å�Ë 9¬Å@Íëç�5v2Kí�>@2*2I+
0CÈ�ÈÉ>E2K2K5v0,Æ�.�ã®Í=2�Æ�2*ÅEÍ=0v5 9«+¤%3+ 2I5 ?´2K'K)C%(+E2�9¬ÅfÆ¤0�>@2Ê'*Ä;0[+ 2KÄ;Ìì)�1=1=>@0iðv9;Æf)GÅ@2K+�ÅEÍ=2# �5v9�+TÅ@>E9«?=%vÅ@9;0,4 ?:Ìì?´2
ÅEÅE2*>
+E%=1=1´0�>EÅE9«4=íàÅEÍ(2²9«4(5v2K132K4(5v2*43'
2²),+E+E%=Æ¤1vÅ@9;0,4(+�>@2Kñ[%=9«>E2I5õÅEÍ()�4ìÆ¤0�>@2ª'
0,Æ¤Æ�0,4qÅE2I+TÅX+�+E%('XÍ ),+"ÅEÍ(2ª>@2K+@)CÆ¤1=Ä«2K5
1()�9;>@2K5$ µÅ@2K+ Å�)C4(5Ê0CÅ@Í=2*>�'*>E0[+E+ Îo8i)�Ä;9�5=)CÅE9«0�4fÅ@2K'XÍ=4=9�ñ[%=2K+"á �a9«2
ÅEÅE2K>E9�'XÍ�Ç&åIæ�æ"�,è¡.

ã®Í=>@2*2ª5=9¬Ü~2*>@2*4[Å�2K8G)CÄ«%()GÅ@9;0,4ìÆ¤2K)�+E%=>@2K+�)C>@2ª+ Í(0GË 4�.MÙµ>E2I5v9«'
ÅE9«8�2ª),'*'*%=>@),'
Ìø9«+�'*)�Ä«'*%=Ä«)CÅE2I5ê?:Ìõí,9;8:9«4=íë2I)�'XÍ
'
Ä�)�+@+E9¬Ý3'K)GÅ@9;0,4²)¤+E'*0�>@2�0�Ègå79;ÈMÅ@Í=27ÅE>@%=2"'
Ä�)�+@+g9«+�í�9«8�2*4ªÅEÍ=2"Í(9;í,Í=2K+ Å�1=>@0�?()�?=9;Ä«9;ÅTÌf?[Ì�ÅEÍ=2"Æf)�'XÍ(9;4=27Ä«2K)�>E4=2K>KÇv)�4(5
î 0CÅEÍ(2*>@Ë 9«+E2�.�670�4(0�4=2K4=Ú�0õ)C4(5Þ<g>@)CÅEÚ�0 2 +�Æ¤2K)�+E%=>@2²9�+f'*)�Ä«'*%=Ä�)GÅE2I5 ),+�9«4�k:2K'
ÅE9«0�4 � .Bjw4vÈÉ0�>@Æf)GÅ@9;0,4 >@2*Ë®)C>X5ê9«+
'*)�Ä«'*%=Ä�)GÅE2I5à)�+�9;4)�a2*Ý(4=9;ÅE9«0�4 � .´ûaÄ;ÄMÅEÍ=2�Æ¤2K),+ %=>@2K+a)C>@2�4=0�>@Æf)CÄ«9«+E2K5�?:Ì�5v9«8[9�5v9«4=íª?:ÌÊÅEÍ(2�4:%=Æ�?´2*>�0CÈ�9;ÅE2KÆf+a9«4
ÅEÍ(27ÅE2K+ Åa+E2
ÅK.

k:9«4('
2�?30�ÅEÍ �"� )C4(5ª670�4=0,4=2*4=Ú,0�)C4(5ª<V>X)GÅ@Ú�0 2 +µÆ�2I)�+E%=>@2a'*)�4�132K4()CÄ«9«ö*2�Ë >E0,4=í�1=>@2K5v9�'¡Å@9;0,4(+VË 9¬Å@Í=0�%vÅgÄ;9«Æ¤9¬Å
� ÈÉ0�>�2
ð=)�Æ�1(Ä;2,Ç�1=>E0,?()C?(9;Ä«9¬Å@9;2I+a0�È î )C4(5 å�'*0�>@>E2I+ 1´0�435�ÅE0Ê0CÜ~2*>@9;4(í²9«4vÝ(4=9;ÅE2¤0v5=5=+KÇ�)C4(5õ+E0ªË Í=2K4øË >@0�4=íÊ)C>@2
1´2*4()�Ä;9«ö*2I5f9;4=Ý(4=9;ÅE2*Ä«Ì � ËV2�)C1=1=Ä«9«2K5�)�'
%vÅ@0CÜ�ÅE0�2
ð:ÅE>@2*Æ¤2a1(>E0,?()C?=9«Ä«9¬ÅTÌ�2K+ ÅE9«Æf)GÅE2I+V+E%=1=1´0�>EÅE2I5f?:Ì%���ë$àÅ@Í=2*0,>EÌ
á���0GËg2�Ç , î,î�î è¡Ç:2*4vÈÉ0,>@'*9;4(í�Å@Í=2">X)C4=í,2'&  )( *+ M-,  .( * �0/ f + M  .( *+ M-,  )( * �1/02 Ë Í=2K>E2��õ9«+gÅ@Í=2�+@)CÆ¤1=Ä«27+E9«ö*2")C4(5
�ª9«+gÅ@Í=2"4:%=Æ�?´2*>0CÈ�'
Ä�)�+@+E2K+K. �
3 L�¦  · l \ Z[]êRTF \ H¬S dwd S@UfS@³CRTSXZGR�L \ cfc¤¹ l�UTSXPvF*UwRTS¡]êZ�Q,O"S@UTFIQ d BXH \*dwd S d ^�WjRTD SE³�RwUTS@O"S²P�UTFI� \ �[WYHYWjRTW¬S d54 RTDCQ d l	RTD[W d
\ ].6_Q d RTO"SXZGR~b \ hiSNRTD[S@O \ Z�WYO"PvFKUwR \ ZGR \ ],h \ ZGR \ bIS	WYZaS d RTWYO \ RTWYZ[bµRTD[S d SNUTSE^ \ U ]aO"S@RwUTWYB dX)7 Z[Hjk�¸ \ WYhiS	± \ kiS d�\ hiFIW¬],SX]SE³�RwUTS@O"S®P,UTFK� \ �,WYH¬WjR k�S d RTW¬O \ RTS d FIZ¤WjR d F¡^�Z 



ã®Í=2�>@2K+E%=Ä;Å@+aÈÉ0�>�1=>E2I5v9�'¡ÅE9«8�2�)�'K'
%=>X)�'*Ì²)C>@2�+EÍ=0GË 4à9«4þãM)�?=Ä«2 ,�)�4(5ëãN)C?=Ä«2 � .~ú�0�ÅE9�'
2�ÅEÍ()CÅ�úa)�9;8,2�<®)iÌ�2I+ 9«+
>X)C4=Ú,2K5�Ëg0�>X+E2aÅ@Í()C4à)CÄ«Ä�0CÅ@Í=2*> Ä«2K)�>E4(2*>X+µÝ38�27ÅE9«Æ¤2K+"áÉÅEÍ=0[+ 2"?´2*9«4=í�5=)CÅ@)�+E2
ÅX+®'XÍ�Ç=Í:Ì�ÇvÆ�%�Ç(+E27)�4(5Ê8�0:è¡.

670�4(0�4=2K4=Ú�0þ)�4(5 <g>X)GÅ@Ú�0U2 +�Æ�2I)�+E%=>@2ª9�+f+ Í=0GË 4 9;4ßãM)�?=Ä«2 �q)C4(5ÞãN)C?=Ä«2�ç=.�÷�4(5v2K>¤ÅEÍ=9�+�Æ¤2K)�+E%=>@2�Ç�úa)�9;8,2
<®)iÌ�2I+ 5v0:2K+ 2K8�2*4àËg0�>X+E2�Å@Í()C4à0,4à)�'*'*%=>X)�'
Ì,.%joÅa9�+a5v2K2*Æ¤2K5�Ëg0�>X+ 270,4²Å@Í=2�9«>�5=)CÅ@),+ 2*ÅKÇ(),+ ËV2KÄ;ÄM)�+®Å@Í=0,+E2"ÈÉ0�%(4(5
%(+E9;4(í�Å@Í=2�)�'K'
%=>X)�'*ÌfÆ¤2K)�+E%=>@2�.

jw4vÈÉ0,>EÆf)GÅ@9;0,4ê>E2KËg)�>@5õ9�+�+EÍ=0GË 4ê9«4 ãN)C?=Ä«2 
ë)�4(5ìãN)C?=Ä«2 �v.M÷�+ 9«4=íþ9«4vÈÉ0,>EÆf)GÅ@9;0,4ê>E2KËg)�>@5�ÇMúa)�9;8,2ª<®)iÌ�2I+"9«+
+EÍ=0GË 4þÅ@0�?32f?´2
ÅEÅE2*>�ÅEÍ()�4øÅ@Í=2f0CÅ@Í=2*>"Æf),'XÍ=9;4(2fÄ;2I)C>@4=2*>X+*Ç�'*0�4[ÅE>X)C>@ÌÊÅE0à?´0CÅEÍõÅ@Í=2�)�'K'
%=>X)�'*Ìë)C4(5õ670�4=0,4=2*4(Ú�0
)C435õ<g>X)GÅ@Ú�0U2 +7Æ¤2K),+ %=>@2K+K.�û�Ä;ÅEÍ(0�%=í,Íìúa)C9«8�2�<®)iÌ,2K+")C1(132I)C>X+�ÅE0à?´2ª+ 0,%=4(5vÄ«Ìþ?´2K)CÅE2K4ê?[ÌþÅEÍ=2²)CÄ;ÅE2*>@4()CÅE9«8�2K+70,4
ÅEÍ(27'XÍ�)C435ªÆ�%²5=)CÅ@)�+E2
ÅX+*Çv0,4�Å@Í=27Ë Í=0�Ä«279¬Å 9�+ + %=?3+TÅX)C4[ÅE9�)CÄ«Ä;Ìf?´2
ÅEÅE2K>KÇvË 9;ÅEÍõå î +TÅX)GÅ@9«+ ÅE9�'*)�Ä;Ä«Ìª+E9;í,4=9¬Ý´'*)C4[Å®>E2I+ %(Ä¬ÅX+
0�%=ÅE1´2*>EÈÉ0�>@Æ�9«4=í�ÅEÍ(2*Æ�.(ÿ=0,>�2
ð=)�Æ�1(Ä;2,Çv9;4ÊÅEÍ(2"Í[ÌÊ5=)GÅX)¤+ 2*Å�ý®çv. î Ë 9;ÅEÍà?´0:0,+ ÅE9«4=í¤0�%vÅ@132K> ÈÉ0,>EÆf+ ú�)C9«8�2"<®)iÌ�2K+VÅ@0
+ Å@)GÅ@9«+ ÅE9�'*)�Ä�+ 9«í�4(9¬Ý3'K)C4('*279;4�?´0CÅEÍà),'*'
%(>@),'
Ì�)C435²6"< >@2*Ë®)C>X5�Ç:?=%vÅ Å@Í=9�+ 8�2K>@5v9�'¡Å 9�+ >@2*8�2K>@+E2K5�Ë 9¬Å@Í ����.

� � Ø �:×�Ö��1�:ØTÔVÑ ��Ñ�Õ��øÔµÑa× �EÖ��:ØTÔVÑ
ã®Í=2g9;4[Å@2*>@1=>E2*Å@)CÅE9«0�4"0CÈ �"� 1=>@2K+E2*4[ÅE2I5"9;4�ÅEÍ=9�+N1()C1´2*>NÍ(),+&4:%=Æ¤2*>@0�%3+M),5v8G)C4[Å@)�í�2K+&0G8�2K>�ÅEÍ3)GÅ	1=>E2I+ 2K4[ÅE2K5�?[Ì�ï�0:0v5
áTåIæ,ç",�è¡ÇI%(+E2K5�ÅE072*8G)�Ä;%()CÅE2VÈÉ0:0CÅE?3)CÄ«Ä:ÅE9«1(+TÅ@2*>X+®á���0GËV2g2
Å�)CÄ_.«ÇvåKæ�æ 
,è&)C4(5�>E2I'
2*4[Å@Ä;Ì"Æf)�'XÍ(9;4=2®Ä«2K)�>E4=2K>@+gá�670,>E?�2
Å�)CÄ_.;Ç
, î,î åiè¡.

ã®Í=2fÚ,2*Ìþ)�>Eí,%=Æ¤2*4[Å7ÈÉ0�>�í,2*4=2K>@)�Ä;9«ö*2I5 ����>E2I+TÅX+70�4õÅEÍ(2f9;4[ÅE2K>E1(>E2*Å@)GÅ@9;0,4ø0�Èg9«4vÈÉ0,>EÆf)GÅ@9;0,4�.
jw4vÈÉ0,>EÆf)CÅE9«0�4õ>E2*Î
5v%('*2K+ %(4('
2K> ÅX)C9«4,ÅTÌÊ)C?´0�%vÅ Å@Í=2"Ëg0�>@Ä«5�.3ã®Í[%3+ Ë Í=2*4à)¤Æf)�'XÍ(9;4=2"Ä«2K)�>E4(2*>�'
0,>E>@2K'
ÅEÄ«Ì�'
Ä�)�+@+ 9;Ý(2I+�)C4�9«4(+TÅX)C4('*2"Ë 9¬Å@Í
1=>@0�?()�?=9«Ä;9;ÅTÌ�4&Ç14qÆ�%(+ Å"?32¤í,>E2I)GÅE2K>aÅ@Í()C4øÅEÍ(2�1(>E9«0�>71=>@0�?()�?=9«Ä;9;ÅTÌ�4��NÅ@0²9«4vÈÉ0�>@Æ�Ç�0�>7>@2K5v%('*2�%(4('
2K> ÅX)C9«4,ÅTÌ,.�ã®Í=9«+
9�+�>@2�#(2I'¡ÅE2I5�9;4ëÅEÍ=2�5=2
Ý(4=9;ÅE9«0�4þ0CÈ�í�2K4=2*>X)CÄ«9;öK2K5 ����é3ÅEÍ:%(+]4)(l4��&9«+a>E2KËg)�>@5=2K5�)C4(5c4+*O4��&9«+�1´2*4()�Ä;9«ö*2I5�Ç(í,9;8,2*4
'
0,>E>@2K'
Å�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4�.Nï�9;8,2*4êÆ¤9«+@'
Ä�)�+@+E9¬Ý3'K)GÅ@9;0,4�Ç%4�* 4���9�+�>@2*Ë®)C>X5v2K5õ)C435 4�( 4���1´2*4()�Ä;9«ö*2I5�.Mã®Í=9�+�'K)C4ê?´2
9«4,Å@2*>@1=>@2
ÅE2I5ª),+�Å@Í=2aÈÉ0,Ä;Ä«0GË 9«4=í(Û[ÅEÍ(2�Æf)�'XÍ(9;4=2�Ä«2K)C>@4=2K>µ9«4(5v9�'*)GÅ@2K5ªÅEÍ()CÅVÅ@Í=2�1=>E0,?()C?(9;Ä«9¬ÅTÌ>4²0CÈ�Å@Í=272*8,2*4[ÅgË®)�+VÄ«2K+@+
ÅEÍ3)C4ìË Í()CÅ�Ì�0,%êÍ()�5ì2
ðv132I'¡Å@2K5 á 4���è¡.	ã®Í()GÅ�2K8�2K4,Å¤5v9�5ê4=0CÅ�0:'K'
%=>IÇM+E0àÅ@Í=2ªÄ«2K)�>E4=2K>�+EÍ=0�%=Ä�5ê?´2ª>@2*Ë®)C>X5v2K5øÈÉ0,>
>@2K5v%('*9;4(íàÅEÍ=2²2
ðv1´2K'¡ÅX)GÅ@9;0,4ê9;4êÅ@Í=2ª2K8�2K4,ÅIÇ&Ë Í=9«Ä«2�9¬È]4 Ëg),+�9«4('
>@2K),+ 2I5�Ç�ÅEÍ(2ª2
ðv1´2K'
Å@)GÅ@9;0,4êËg),+�9«4('
>@2K),+ 2I5�Ç&)�4(5
ÅEÍ:%(+ ÅEÍ=2"Ä«2K)�>E4=2K> + Í=0,%=Ä�5ª?´2"132K4()CÄ«9«ö*2K5²ÈÉ0,> 9¬ÅX+ 2K+ ÅE9«Æf)GÅE9«0�4&.

jw4vÈÉ0,>EÆf)GÅ@9;0,4q>E2KËg)�>@5õ9�+�)àí,0[0v5q0,? �T2K'
ÅE9«8�2fÆ¤2K),+ %=>@2�0�È '*Ä«),+E+E9;Ý3'*)CÅE9«0�4q132K> ÈÉ0,>EÆf)�4('
2,.&ã®Í=2²'*0�4(+ Å@)�4[Å�å�9«+
)�5(5v2K5 +E0êÅ@Í()GÅÊí�0:0v5ßÆ¤),'XÍ=9«4=2ëÄ«2K)C>@4=2K>@+�)�>E2þ>E2KËg)�>@5v2I5�Ç�Å@Í()GÅÊ9«+ �3á,%('Vè+( î Ç®)C4(5ß?3)�5 0,4=2K+ª132K4()CÄ«9;öK2K5�Û
�´á %('Vè+* î .g<g),5ßÆf)�'XÍ=9«4=2ëÄ«2K)�>E4=2K>@+ª)C>@2ë)�'¡Å@%()CÄ«Ä«Ì � �Á� � �
¾G¿��  �-0�Ç®>E2KÄ«)CÅE9«8�2àÅ@0êÅEÍ(2þ1=>@9;0,> �Vã®Í()GÅÊ9«+KÇ�Å@Í=2*Ì
1´2*>EÈÉ0�>@Æ Ëg0�>X+ 2®Å@Í()C4²)"Æf)�'XÍ=9«4=2aÄ«2K)�>E4(2*>�Ë Í=0 �T%(+TÅ®>@2*1´0�>EÅ@+	Å@Í=2aÆ¤0v5=)CÄ~'
Ä�)�+@+�)�4(5f9;Å@+V1=>E9«0�>�ÈÉ0�>µ2I)�'XÍf9«4(+ Å@)C43'
2�.
ã®Í=2ª)i8,2*>X)Cí,2�9«4vÈÉ0�>@Æf)GÅ@9;0,4õ>@2*Ë®)C>X5Þá��´á %('Vè 12��Ç�Ë Í(2*>@2 � 9�+"Å@Í=2fÅ@2K+ Å�+ 2*Å�+E9;öK2Iè¡ÇN)CÄ�+ 0�Í(),+"Å@Í=2ª)�5=8i)�4[Å@)Cí,2¤0CÈ
?´2*9«4=íf?30,%=4(5v2I5Ê?[Ìþå�Ç:ÅEÍ(2"8i)�Ä;%(2"0�4=Ä«Ìª)�132K> ÈÉ2I'¡Å�1=>@2K5=9«'
ÅE0�>�'*0�%=Ä�5²0�?vÅX)C9«4�.

ô Í=2K>E2 5v0�ÅEÍ(2g1(>E9«0�>X+	'
0�Æ¤2gÈÉ>@0�Æ�óhjw4�Æ�0[+TÅ�Æf)�'XÍ(9;4=2®Ä«2K)�>E4=9«4=í�Å@),+ Úv+KÇiÅEÍ=2 +@)CÆ¤1=Ä«2K+�)C>@2®+ 1=Ä«9;Å�9;4[ÅE0�ÅTËg0�+E2
ÅX+*Ç
)fÅ@>@)�9;4(9;4=íÊ+ 2*Å7)�4(5þ)²5=)GÅX)ª+E2
ÅI.~û + ÅE>X)C9«í�Í[Å ÈÉ0,>EË®)C>X5Ê1=>E9«0�>�9«+�Å@0ª%(+E2�Å@Í=2�>E2KÄ«)CÅE9«8�2�ÈÉ>@2Kñ[%=2K4('
9«2K+�0CÈ�Å@Í=2¤'
Ä�)�+@+ 2I+
ÈÉ>@0�ÆäÅEÍ(2µÅ@>@)�9;4=9«4=í7+ 2*ÅK.Gã®Í:%(+MÅEÍ=2g1=>@9;0,>M9�+N0�?vÅX)C9«4=2K5�ÈÉ>E0,Æ )�+E0�%(>@'*2�ÅEÍ3)GÅ	9«+	)�'K'
2I+E+E9;?(Ä;2V?[Ì7Å@Í=2®Æf)�'XÍ=9«4=2µÄ«2K)�>E4(2*>I.
��� )�Ä«+E0¤)CÄ«Ä;0GË�+V%(+gÅE0�Æ¤2K),+ %=>@2�Æ¤),'XÍ=9«4=2�Ä«2K)�>E4(2*>X+g)�í,)�9;4(+ Åg)�4:Ìf1=>E9«0�> + Å@)�4(5=)C>X5f9;ÈNËg2�Ë 9«+EÍ�Ç:ÈÉ0�>®2*ðv)�Æ¤1=Ä;270,4=2
5v2K>E9«8�2I5�ÈÉ>@0�Æ )�Í:%=Æf)C4�2*ð:1´2*>EÅK.

� \ R \*d S@R B
¦ B¡± B \ ZC�
�vB ·�� � si§K§Kp � t ·�� � si§K§Kp � t ·�� � p	�G§*si¦ � � ·�� � sI¥I§Kp · tB D ·�� ¥K¥i§	�Iti¦*¥
� ·�� ¥K¥IsItKsI¥Cr
¦ ·�� ¥i¦K§	��r ·�� s ·�� ��� pIpI§	�i¥ �bi§ ·�� � r¡s · �i¥	� ·�� tI¦CrXti¦CrX¥ ·�� ¥�rXpi¦*t · §� ·�� tIs	�,rX¥ � ¦K¦bKH ·�� sK¥�r
¦*tIt � s ·�� sK¥�r
¦*tIt � s ·�� tI§I§�G§K¥K¥ ·�� sCr¡sKti§I§�D[] ·�� �*· tKs · ¥Kp ·�� � tIt ·�� ¥	��� ·�� � ¦	�I¥IsIsK¥ ·�� t ·�� ¥	� �K· �D,S ·�� � ¥i§K§ ·�� t ·�� tCr¡tCr¡t�rXt ·�� t · ¦Gr¡¥
�It ·�� tK¥IsCr · pK¥D,F ·�� tKpIsK¥i¦KsI¦ ·�� tCr
¦K§Cr � � ·�� t · ¥ � ti§*s ·�� t · �Ip
� � tDGk ·�� ¥KtItKs�r��It ·�� ¥KtI¥It � ¥Kti¦ ·�� ¥KtI¥I§	� � p ·�� ¥I¦I¦ · ¥�r �WjU ·�� ¥	�isIsKsIsKsIs ·�� ¥Is ·�� ¥Is ·�� ¥ � pIpKpIpIpKsH \ ·�� tI§Cr��G§KtKs ·�� tI§Cr��G§KtKs ·�� tI¥I§KtI¦ � rXp ·�� tI§Cr��G§KtKsHjk ·�� �
�K· § �K· p ·�� �*· § �K· § � ·�� � �ipI§	�ipI§ ·�� �
�K· § �K· pO�Q r � · r � · r � · ·�� ¥ · ¦�isi¦*p
d S ·�� ¥ � ¥ � ¦K¥KsIp ·�� ¥ � ¥ � ¦K¥KsIp ·�� ¥ � � · s �K· p ·�� ¥ · tK¥�r¡t	�
d F r � · r � · r � · r � ·h,§ ·�� tI¦ � r��G§*t � ·�� ¥ ·�� tIp
��r ·�� ¥i§*si§*s � § � ·�� t � ¦K¦ � shIF ·�� ¥I¦Kti¦K§I¦*pIs ·�� ¥I¦Kti¦K§I¦*pIs ·�� ¥	��� �K·I· ¦ ·�� tI¥	� ·K· ¥i§*p� �[����� � � � UTS¡]�W¬BERTW¬hIS \ BXBXQ�U \ B@k�UTSXPvF*UwRTS¡]��Gk�S \ B D¤O \ BED,W¬Z,S®HYS \ UTZ,S@U¡l�J�FKUVS \ BEDf] \ R \*d S@R 



� \ R \*d S@R B
¦ B¡± B \ ZC�
�vB
BED B \ ZC� B \ Z�� ZC�bG§ B
¦ B
¦ B¡¦
bIH B
¦aB¡±qZC�
D:] B \ B¡¦�B \D[S
D[F
DCk ZC� ZC� ZC�
WYU
H \HYk
O�Q ZC� ZC� ZC�
d S B \ ZC� B \ Z�� ZC�
d Fh[§ B
¦ B
¦aZ��
hiF ZC� ZC� ZC�� �[� ��� � � A�WYbKZ[Wj©:B \ ZGRN]�W��=S@UTSXZ[B@S d �vS@R_^NSXSXZ7O \ BED,W¬Z,S�HYS \ UTZ,S@U d liQ d W¬Z,bgRTD[S \ BXBXQ�U \ B@k�O"S \Kd Q�UTS  ` \ BED7B@SXHYH,UTSXBXF*U ] d ^�D[WYB DO \ B D[WYZ,S®HYS \ UTZ,S@U d ^	S@UTS�6oQ[],bKS¡]�WYZ,J«S@UTWYFKUµRTF�RTD \ RµP \ UwRTWYBXQ,H \ UµO \ B D[WYZ[SgH¬S \ UTZ[SEU¡l:FIZ�S \ B D¤P \ UwRTWYBXQ[H \ U®] \ R \Kd SER 

� \ R \*d S@R B
¦ B¡± B \ Z��
�vB ·�� · sI¥I¥Kt�rXsIpi¦ ·�� · sI¥K¥ItCr¡sIpI¦ � ·�� ·I· r¡tI¥ · §�G¦I§ ·�� r¡pKsItK¥ � §*tBED ·�� s � §Kp	� · r ·�� s
�i¦KsKpi¦ ·�� ·�� ¦KtKti¦	�ItI¥ ·�� r¡sKpIp � ¥�rXsbG§ ·�� §I¦*¥�rKrIr¡p ·�� pi¦*s · s�r ·�� ·�� ¦I¦�isI¥KtI¥ ·�� p � �i¥Cr¡sI¥ �bIH ·�� t�r¡s � ¦*¥ ��� ·�� tIs � ¦K¦KtIt	� r � rXp ·I· � � ·�� si¦*¥ �
� ¥Ip �D:] ·�� §I¦ · sI¦ � p ·�� p�r¡§CrKr¡s · p ·�� pi¦K§KsIp · ¥ ·�� pi§K§I§K§KsI¥ �D[S ·�� r · r¡t	�i¥Ip ·�� r¡p · pK¥IsI¥I§ ·�� · ¥IsKsI¥KsIp
� ·�� §KpKpIpI¦K¥
��rD[F ·�� pi§�G¦K§KpIp ·�� p�r��G§*si¦CrXp ·�� pi¦�i¥Ip � t ·�� §Kt	�,r � sItKpDCk ·�� r¡pI¦I¦*s�r
¦ ·�� ·�� s
��r¡ti¦*t ·�� r¡pIt	� � pIpI¥ � ·�� · r���r �
� r
§*¥WYU r � ·I· pi§K§	�it ·�� ¥ �K· r � § � r � ·I· ���it · r ·�� �
� ¦KsK¥
�i¦H \ ·�� §	�i¥	�ip � ¦	� ·�� §	�I¥
�Ip � ¦� ·�� pI¥KpIp
��r¡t ·�� pKs ��� r
§*tHYk ·�� �G§I§*sIp � ti¦ ·�� pI¥I¦I¦*s � sKs ·�� �ip ·K· ¦ � r � ·�� pI¦K¥
�i§KpKtO�Q ·�� sI¥i§K¦K¥ · ¥i¦ ·�� sI¥I§I¦*¥ · ¥I¦ ·�� sI¥i§K¦K¥ · ¦Kp ·�� ¦I¦ · rXti§K¥	�
d S ·�� §I§ � tI¥Kt · p ·�� §I§ � tK¥It · p ·�� §Cr¡tKpi¦*tIt�r ·�� · �i¥ � r��i¥
�i¦
d F r � pI¥Kt � s
�ip r � pK¥It � s
�Ip r � �isKp ·I· si¦ r � §*¥I¥
�ItItCrh[§ ·�� �ipi§ · ¥ � §Ks ·�� �itKpIsI§I¦	�
� ·�� ¦I§KsKtIt ·�� � ·�� � � s · ¥�r
§ �hiF ·�� ¦K¥I¦ � pI¥i§ ·�� ¦*si¦I¦*t�rXp ·�� ¦K¥i§*sIsI¦I¦I¦ ·�� ¦*p · §*ti¦ �� �,�������´� ¯ FKZ[FIZ,SXZ[°IF \ Z[]�±MU \ RT°iF�UTS@^ \ U ]�UTS@PvFKUwRTS¡]��Gk�S \ BED¤O \ BED,WYZ[SgHYS \ UTZ[S@U¡l,J�F*UgS \ BED�] \ R \Kd S@R 

� \ R \Kd S@R B¡¦ B¡± B \ ZC�
�vB B \ B \ B \B D B \ B¡±qZC� B \ ZC� ZC�bG§ B
¦�B¡±qZC� B
¦
bIH ZC� B
¦�B¡±qZC�
D:]
D[S B
¦�B \D[F ZC�
DGk ZC� ZC� ZC�
WjU ZC� ZC� ZC�
H \Hjk
O�Q ZC� ZC� ZC�
d S ZC� ZC� ZC�
d Fh,§ B
¦ B
¦�B¡±qZC�
hiF BX±qZ�� ZC� B¡±qZC�� �[� �����(� A�WYbIZ,WY©[B \ ZGR�]�W��=S@UTSXZ[B@S d �vS@R ^	SXSXZ�O \ B D[WYZ,SVHYS \ UTZ[S@U d l�Q d WYZ,b�RTD[Sµ¯ FIZ,FIZ,SXZ[°iF \ Z[]�±MU \ RT°iFaUTS@^ \ U ]  ` \ B D�BXS@H¬HUTSXBXF*U ] d ^�D,W¬B DþO \ B D[WYZ[S�HYS \ UTZ,S@U d ^	S@UTS 6oQ:]�bIS¡]ëWYZ,J«S@UTWYFKU"RTF�RTD \ R7P \ UwRTWYBXQ,H \ U�O \ B D[WYZ,S�HYS \ UTZ[S@U¡l&FIZþS \ BEDþP \ UwRTW¬B@Q[H \ U] \ R \Kd S@R 



� \ R \Kd S@R B
¦ B¡± B \ ZC�
�vB � ·�� §KpIsCr · ¦CrIr � ·�� §*pIs�r · ¦GrIr � ·�� ·K· §KsKtIsK¥�rIr ·�� §Kt · tI¦I§KtB D ·�� ¥i¦K§I§Gr¡tI¥ ·�� ¥Kpi§KsKs
��r¡s ·�� � ¥ItKp
�ItIp � ·�� §KpI§KsCr
¦I§bG§ � ·�� �i¥i§�is · ¦I¦ ·�� �i¦ · ��r¡sKsIt ·�� � §*t�rKr¡sIs ·�� ¦	�i¦I¦Gr¡ti§bIH ·�� ·�� r � ¦*tIt � ·�� §K¥i§*pi§Gr¡s ·�� ¦Cr · t � §Kp ·�� ��� ·K· p ·�� tD:] � ·�� §I§ � pi§*si§	� ·�� § · ¥i§�i¥K¥Ip ·�� §I§ · s
� � ¥Ip ·�� p ��� �G§*sI¥ItD[S � ·�� r
¦I¦�isKp · � ·�� · r
§*¥ItKsIt · §I¦ � ·�� �G§�ipItKpIt ·�� ¦Ks · sK¥ · ¦D[F ·�� r¡t � s
� · ¥It ·�� §*ti¦	�i¦Kp	��� ·�� § ·�� �G§*pi§	� ·�� p
�I¥
� �K· ¦DGk ·�� ¦	� ��� r
¦I§ ·�� �Is ·�� pI¥Cr�� ·�� s ·�� r¡¥KpIsi¦ ·�� sItI§KtK¥�r
§WjU ·�� � ¥ · tIsI§	��� ·�� tI§	�G§*ti§ · ¦ ·�� t�r
¦ � rXpIs
� ·�� s
�,rXtItI§I§	�H \ ·�� §K¥ · pI§K¥ � ·�� §K¥ · pi§*¥ � ·�� p ·�� sKtIsIp ·�� ¦K¥ � ¥I§ · ¥Hjk � ·�� � · sI§KpI¦	�is ·�� r¡tItK¥ItI§Ks ·�� r � ¥Cr¡tKsIp
� ·�� s�r¡pKtItK¥IsIpO�Q ·�� ¥I¥K¥ItI§ · ¥ ·�� ¥I¥I¥Kti§ · ¥ ·�� ¥I¥I¥Kti§ · si¦ ·�� sIpKti§Gr · s
d S ·�� ¦KtItK¥It � � � ·�� ¦*tItI¥Kt � � � ·�� � · �isKp
�ip ·�� si§I¦ · ¥Ksi§Ks
d F ·�� ¥ · r
¦K§Ks � ·�� ¥ · r¡¦I§*s � ·�� ¥ �
� § � �ip ·�� t
�Is�rKr¡¥Ish,§ ·�� �itKpI¥I§I§Ks ·�� ¦ � t �K· p�r ·�� ¦KtI¥Cr
§ � §	� ·�� pi¦I§K§Cr��isIshiF ·�� t�rXs�rXtIp�r ·�� ��� tK¥IsKpIp ·�� t�r¡tCr¡pI§Kp
� ·�� si§	��r¡tI§K¥
�� �[� ��� � � n_Z�J�F*UTO \ RTWYFIZ�UTSE^ \ U ]�UTSXPvFKUwRTS¡]��Ck�S \ B D¤O \ B D[WYZ[SgH¬S \ UTZ[SEU¡l[J�F*UµS \ B Df] \ R \Kd S@R 

� \ R \Kd S@R B¡¦ B¡± B \ ZC�
�vB B \ B¡±B D B \ ZC� B \ ZC� Z��bG§ B
¦ B
¦�B¡±qZC� B
¦
bIH B¡±
D:] B
¦ B
¦ B
¦�B \ B¡±D[S B \ B \ B¡±D[F
DGk B¡±
WjU
H \Hjk B¡±
O�Q ZC� Z�� Z��
d S
d Fh,§ Z��
hiF� �[� �����=� A�WYbIZ,WY©[B \ ZGRg],W��=S@UTSXZ,BXS d �vS@R_^NSXSXZfO \ BED,W¬Z,S®HYS \ UTZ,S@U d lvQ d W¬Z,b"WYZ,J�F*UTO \ RTWYFIZfUTS@^ \ U ]  ` \ B DfBXSXHYH´UTSXBXF*U ] d ^�D[WYB DO \ B D[WYZ,S®HYS \ UTZ,S@U d ^	S@UTS�6oQ[],bKS¡]�WYZ,J«S@UTWYFKUµRTF�RTD \ RµP \ UwRTWYBXQ,H \ UµO \ B D[WYZ[SgH¬S \ UTZ[SEU¡l:FIZ�S \ B D¤P \ UwRTWYBXQ[H \ U®] \ R \Kd SER 



� � ��� �*�����������f�

��9;2*Å ÅE2K>E9�'XÍ�Ç:ã7.:ï�.~áTåIæ�æ"�,è¡.~û�1(1=>E0iðv9«Æf)GÅE2�+TÅX)GÅE9�+ ÅE9�'*)CÄ(ÅE2I+TÅX+�ÈÉ0,>V'
0,Æ¤1()C>@9;4(í�+ %=1´2*>@8:9«+E2K5f'*Ä«),+E+E9;Ý3'*)CÅE9«0�4¤Ä;2I)C>@4=9«4=í
)CÄ«í�0�>@9;ÅEÍ=Æf+K.���» �v¿*	�'	��¾�� J � � 	����¾��3Ç�
*Ç&å ��æ[ç�~åKæ", �(.

��0GËV2,Ç���.�$�.	á+, î,î�î è¡.��M»&	G¿��  �-0 	��´À J ¿@»@À��$����¾�� �~¾��w»¡Á �5k='XÍ=0:0�ÄN0CÈgýV0�Æ¤1=%=ÅE2*>>kv'*9;2K4('
2¤)C4(5Vk:0CÈ¶ÅTË®)C>@2�Ã�4(í�9;Î
4=2*2K>E9«4=í(Ç	�ë0�4(),+ Í�÷�4=9«8�2K>@+E9;ÅTÌ�.

��0GËV2,Ç���.~$µ.;Ç~ÿ()�>E>IÇ3ï�.~Ã�.«Ç´/a%=>X+TÅIÇ´û�.��3.;Ç��!$�2K4,Å@9;4&Ç~6¤.´$�.	áTåIæ�æ 
[è¡. ��� �
¾G¿��
	����¾���% � G »X¾G¿E» �+�$ �
¾K¾�� )&	�' ' �� JSJ  �-0
á�ãM2K'XÍ=4=9�'*)�Ä�- 2*1´0�>EÅaæ 
:ò�,�æ��Cè
. ��2*1vÅI.=0CÈµýV0�Æ¤1=%=ÅE2*>�k='
9«2*4('*2�Ç �à0,4()�+EÍ�÷�4=9«8�2K>@+E9¬ÅTÌ,.

ï�0:0v5�Ç%j¡.��(.�á åKæ,ç",�è
.&-�)GÅ@9;0,4()CÄ�5v2I'
9�+ 9«0�43+*.��:¾ �v¿�� 	�'&¾ � � G » ��¾G¼�	�'�� � 	����Á&���$&	�'���¾ $ �»��_¼����~»*¿��»
Á # Q��þ» � G ¾KÀ,¾�';¾ 0 %
�$ 	�' RGÇ ���=Ç�å î ���~å�å �(.

/�0,Ä¬Å@2�Ç&-�.Mý�.µáTåIæ�æ � è¡.���2*>@Ìþ+E9;Æ¤1=Ä«2f'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4ø>E%=Ä«2K+71´2*>EÈÉ0�>@Æ Ëg2*Ä«Ä�0�4õÆ¤0,+ Å�'
0�Æ¤Æ¤0�4(Ä;Ìà%(+E2K5q5=)CÅ@),+ 2*Å@+K.
� 	"$ G  �´»��M»&	G¿��  �10CÇ � �GÇ 
 � �væ=å,.

670�4(0�4=2K4=Ú�03Ç�j¡.;Ç � <g>X)GÅEÚ,0(Ç�j¡.´áTåKæ,æ=åiè¡.�jw4vÈÉ0�>@Æf)GÅE9«0�4=Î_?(),+ 2I5�2K8G)CÄ«%()GÅ@9;0,4¤'*>E9;ÅE2K>E9«0�4�ÈÉ0,>µ'
Ä�)�+@+ 9;Ý(2K>&2 +	132K> ÈÉ0,>EÆf)�4('
2,.
� 	"$ G  �´»��M»&	G¿��  �10CÇ �iÇ 
 ��� � î .

670�>@?�Çg6¤.g<�.«Ç®/a0�1´2�Ç $�.®-".«Ç � /�%=í,Í=2K+KÇ �ì.!�3.7á+, î,î åiè¡. ã®Í(2þ2*8G)�Ä;%()CÅE9«0�4 0�È�1=>@2K5v9�'¡Å@9;8,2ëÄ«2K)C>@4=2K>@+KÛ k:0,Æ¤2
ÅEÍ=2K0�>@2
ÅE9�'*)�Ä�)C4(5ª2*Æ¤1=9«>E9�'*)�Ä´>@2K+E%=Ä;Å@+K. "��v¿@¾ J » 	��#��¾����
»
¿E» � $X»�¾���� 	"$ G  �´»��&»&	G¿��  �-0 Q$"����%��& ' � RfáÉ1(1�. ,"� 
(�
,�����è¡.�à9;Å@'XÍ=2KÄ;Ä_Ç(ã7.&á åKæ,æ��Cè
.�� 	"$ G  �´» ';»&	G¿��  �-0�. �ë'Kï�>X)iË®Îw/�9«Ä;Ä_.

Ù�>@0G8�0[+TÅIÇ´ÿg.«Ç � ÿ3)iËg'*2
Å ÅIÇ�ã7.µáTåIæ�æ �Cè¡.�û�4()�Ä;Ìv+E9«+")�4(5ø8[9�+E%()CÄ«9;öI)GÅ@9;0,4þ0CÈ '
Ä�)�+@+E9¬Ý(2K>�1´2*>EÈÉ0�>@Æf)C4('*2�ÛMýV0,Æ�13)C>@9«+E0�4
%=4(5v2K>a9«Æ�1(>E2I'
9�+ 2�'*Ä«),+E+�)C4(5à'*0,+ Å�5v9�+TÅ@>E9«?=%vÅ@9;0,4(+K. �g¿E¾�$@»X»XÀ� �10GÁ¤¾ � � G » EHG ¶¿EÀ
��� �o»*¿�� 	��+�¾�� 	�'���¾����
»
¿E» � $X»f¾��
º �~¾G½�';»XÀ�0[» � �Á $X¾ G»*¿¡¼ 	��~À � 	�� 	)�  �  �10;QÉº � �
%+*,
dRG.�ûaûaû�j Ù�>@2K+@+*.

��%=9«4=Ä�)C4�Ç=-".MáTåKæ,æ��[è¡. � 	�� 	
�  �  �-0 �o¾I¾�'YÁ-��»X»�. 	��´À/�	.��0'fá ã&2I'XÍ=4=9�'*)CÄ�-�2*1´0�>EÅXè¡.�-�%=Ä;2���%=2K+ Åa- 2I+ 2I)C>X'XÍ�.
ãM%=>E4(2*Ì�Ç´Ù	.&áTåIæ�æ[ç�è¡. ýV0,+ Å Îw+ 2K4(+E9¬Å@9;8,2�'
Ä�)�+@+ 9;Ý3'*)CÅE9«0�4�Û=ÃµÆ¤1=9;>@9�'*)CÄ&2*8G)CÄ«%()GÅ@9;0,4�0CÈ�)¤Í:Ì[?(>E9�5�í�2K4=2
Å@9«'"5v2I'
9�+ 9«0�4ÊÅ@>E2K2
9;4(5=%('¡Å@9;0,4�)�Ä;í,0�>@9¬Å@Í=Æ�.1�:¾ �v¿�� 	�'&¾ �32�¿��� I $ �	�' ��� �w»�' '( 0,» � $X» �a»
Á*» 	C¿*$ G Ç54,Ç � 
,æ(��� î æ(.

ôq)CÄ«Ä«),'
2�Ç=ý�.«Ç �â<g0,%=Ä¬Å@0�4�Ç���.�áTåKæ 
��[è¡.�û�4²9;4=ÈÉ0�>@Æ¤)CÅE9«0�4�Æ¤2I)�+E%=>E2�ÈÉ0�> '
Ä�)�+@+ 9;Ý3'K)GÅE9«0�4&. E�G »6��¾�� J � �w»*¿-�v¾ �v¿�� 	�'YÇ
� �GÇMå �[ç�´åIæ �3.

ôq)CÄ«Ä«),'
2�Ç&ý�.
k~.«Ç�670�>@?�Ç~6¤.~<�.«Ç � ��)�9 Ç�/�.�áTåKæ,æ 
[è¡.�ýg)C%3+E)�ÄN5v9�+@'
0G8�2K>EÌÊ8:9«) ���ë$µ. ��� �o»*¿�� 	��+ � 	�'!��¾����
»
¿E» � $X»
¾��/� 	"$ G  �´»7�&»&	C¿��  �-0;Q �8�9�%�7& *:� R�áÉ1=1&.3çvå 
(�vç", �:è¡. �ë0�>@í,)C4Ê6")C%vÈÉÆf)�4=4ÊÙµ%=?=Ä«9«+EÍ=2K>@+K.


