
���������
	��������������������	����

� ����	!�"	��$#%�
�&���'�(�*)+��	�,

-.�",/�0������12�!32��	�4�576"8:9
;"9=<>8?5@8:AB9=C
D ���!������� D 32�
��&�B4 EF6"9
9BGIHKJ"AL576"8NM2OBC>GQPR<><S9�T
U���V�	!����4XW0OBC>GS8:<Y9BZ[EF\:HK8:J"\(8
]?���"	^�!3@�&�_U���V�	!�
�a`�	!�'�b��Fcd4XeBf=fge

h�8(<Si_HjC>CSHj9BJkHjC�6"8:<>8:lgmLA=<SOBJgGI8:;kGS9RGI6n87o�J"Hqp=8(<SCSHqGrmk9BZ�P�sjl�8:<tGuOvM+Hjln<IOB<tm?GS9v<S8(w"<S9
;"x"\(8
CSHKJ"A=sK8R\:9Bw"Hj8(Cy9BZ2GI6nHjCXGS6"8:C>HjC7OzJ";%GI9ksK8:J";{9=<|CS8(sjs�CSx"\u6�\(9=w"Hj8(CyZ�9=<Xw"<SHqpBO�GI8B}FCS\u6"9Bs~OB<>sKm
9=<7C>\:Hj8(JgGIHK�"\?<>8:C>8OB<>\u60w"x"<>wb9BCS8:CQ9=J"sqm=�
576"8NOBxnGS6"9=<7<S8(CS8(<>p=8(C�OBsKs�9BGS6"8:<Yw"x"lnsjHj\:OzGIHK9=J�OBJ";�9BGS6"8:<Y<SHKA=6gGIC7HKJ.OzCSCS9
\:HjOzGIHK9=J%TYHKGS6
GI6n8�\:9Bw�m
<>HjA=6gGvHKJ.GS6"8NGS6"8:C>HjC:}bOBJ";08��F\:8(wnG�OBC�6"8:<>8:HjJ0lb8�Z�9=<S8?w"<S9�p
Hj;n8:;�}bJ"8:HqGI6"8(<�GI6n8
GI6n8:CSHKC�J"9=<�OzJ�m�CSx"lnC>GuOzJ�GSH~OBsRwb9=<tGIHK9=J�GI6n8:<S8(9BZ?i{Om�lb8*wn<SHjJgGS8:;�9=<%9zGI6"8(<>TYHjC>8*<S8��
w"<>9F;"xn\:8:;�HKJ�OBJgm�i^OzGI8(<SHjOBs Z�9B<Si�TY6'OzGS8(p=8(<LTYHKGI6n9=xnGkGS6"8�OBxnGS6"9=<:��Ckw"<>Hj9=<?TY<SHqGSGI8(J
w�8:<Si_HjC>CSHK9=J��

576"8(9F;"9B<S8�5�8(A=9=C
� f=��h@8:ikl"HKJ'O��ROBsKs�}no�9BZ�P
��;"i_9=JgGI9=J�}nPRsjl�8:<tGuO
� OBJ'Oz;'On}'5Y�g�?eB�R�

U��n����4



���������
	��������������������	����

���@�����+ �¡2¢¤£��2¥/¦ §�¨���©_ª+ª���«

lgm

D 32���+c2��	!� D ��V����

P�GI6"8(CSHKC C>x"l"i_HKG>GI8:;LGS9?GS6"8Q¬�Oz\:x"sqGrmk9BZ+��<SOB;"x'OzGS8QE
GIxn;"Hj8(CXOzJ";{Y8:C>8OB<>\u6{HKJ_w"OB<>GSH~OBs
Z�x"sq�'sjsKi^8(J�Gy9BZ@GI6"8�<S8(®�x"Hj<>8:i_8:JgGICYZ�9=<|GI6n8?;n8:A=<>8:8�9BZ°¯±�"�(����	%����²�³g���F�@³=���

´v8(w'OB<>GSi^8(JgGY9BZ � 9Bi^w"xFGIHjJnA_EF\:HK8:J"\(8

��;"i^9BJ�GS9=J�}'P�sjl�8:<>GIO
E
w"<SHKJ"A^eBf=fge



���������
	��������������������	����

)+�'³g1@����������`�	!�'c@1@�n��µ²���1�c@�&�
���'�@c¶#%�
�:���"	�³z3

576"8Lx"Jn;"8:<>CSHjABJ"8:;a\:8(<>GSHKZ�m�GI6'OzGRGI6"8�m*6'Op=8L<>8OB;�}2OzJ";*<S8(\:9=i_i^8(J";·GI9%GS6"8L¬�OB\(x"sKGrm
9BZ[��<SOB;"x'O�GI8NE
GIxn;"Hj8(C�OzJ";0Y8:C>8OB<>\u6.Z�9=<YOz\:\:8(wnGuOzJ"\:8z}bOLGI6n8:CSHKCY8:JgGIHqGIsj8(;·²+32���'�!�&�@V
D 32�µ� �'���0�%	!	!�F¸¹C>x"l"i_HKG>GI8:;0l�m0576"8:9
;"9=<>8k5@8:A=9=CRHjJ·w'Oz<>GIHjOBs+Z�x"sK�"sjsji_8:JgGQ9BZdGI6n8
<S8(®�x"Hj<>8:i_8:JgGIC7Z�9=<|GS6"8�;"8:A=<>8:8?9BZ°¯±�"�(����	%����²�³g���F�@³=���

ºB9=J'O�GI6'OBJ.EF\u6"OB8(»b8:<

W0OB<tGIHKJ0W$¼xnsjsj8(<

7mgOBJ.�ROm�T|Oz<S;

PRJn;nm�M+Hjx

U��n����4



½ ¾ ¿.À/Á�ÂÄÃ�À

�?Ozi^8(CXw"<>9�pFHK;"8�O�Z�<Sx"HqGSZ�x"s�<S8(CS8:OB<S\u6�OB<>8ONZ�9=< PR<tGIHq�'\:HjOBs�ÅrJ�GS8:sKsjHjAB8:J"\(8B�[¬'9=< m=8:OB<SC(}
\u6"8(CSC�TyOBC�\:9=J"C>Hj;"8(<S8(;NGI6n8Xi_9=C>G2C>HjA=JnHK�'\:OBJgG@�"8:sj;?9BZn\:9=i_w"xnGS8:<2AgOBi_8dw"s~Om
HjJ"An���Q9�T|�
8(pB8:<(}�HjJ�<S8(\:8(J�G�m=8:OB<SCRGS6"8?HjJgGI8(<S8:CtGv6'OzC�C>6"HKZ�GS8:;.GS9�T|OB<>;"CRA=OBi^8(CQGS6'OzGQw�9=CS8NA=<S8:OzGI8(<
\u6'OBsKsj8(J"A=8:C?GI6'OzJ/\u6"8(CSC:}dC>x"\u6�OBCL��9·OzJ";�PRi^OBÆ(9=J"C:��576"8%\u6"OB<IOB\�GI8(<SHjCtGIHK\^9BZ|CSx"\u6
AgOBi_8:CdHKCdGS6"8RsjOB<SAB87J
xniklb8(<X9zZ+OpzOBHjsjOBl"sj8yi^9�p=8(CyHKJ^8:OB\u6%w�9=CSHqGIHj9BJ���P�i{OzÆ:9=J"C 9B»b8:<>C
OBJ�Hj;n8OBs�GS8:C>GQl�8:;�Z�9=<78��FHKC>GIHKJ"A_OBJ";�J"8�TÇCS8:OB<S\u6.Hj;"8:OBC:�

576"HjC GI6"8(CSHKCyw"<>8:CS8(JgGICyGS6"8�TX9=<SÈ�l�8:6"HKJ";%P�J�GSHj9=w�8B}
O?C>GI<>9=J"AkP�i{OzÆ:9=J"C w"<>9=A=<IOzi.�
576"8?C>GS<S8:JnABGI6.9BZ°P�JgGIHj9Bwb8�sjHK8:C7HKJ�GS6"8?x"CS8?9BZ�8:J";"A=OBi^8�;'O�GuOBl'OzCS8:C(�yP�J�GSHj9=w�8�HjC7GI6n8
�'<>C>G�w"<>9=A=<IOziÉGS9%x"CS8�8(J";"AgOBi_8k;'O�GuOBl'OzCS8:C�HKJ·PRi^OBÆ(9=J"C:��ÊvJ"8�Grm
w�8L9BZ ;'OzGuOzl'OBCS8(C
C>GS9=<S8�pzOBsjxn8:C_<S8:sjOzGI8(;$GS9 � 9Bikl"HjJ"OzGI9=<>H~OBs|�?Ozi^8�576"8(9=<>mB�¶576"HjC�GI6n8:9=<tm�6'OBC_lb8(8:J
OBsKi^9=CtG_8��F\:sKx"CSHqp=8:sqm�GI6"8�;"9=i^OBHjJ$9BZvGS6"80i^OzGS6"8:i^OzGIHK\:CL\(9=i^i�x"J"HKGrmB��576"HjC�GI6n8:CSHKC
w"<>8:CS8(JgGIC%GI6n8��'<>C>G{HjJgp=8(C>GIHKAgOzGSHj9=J�9BZ�OB;";nHjJ"A � 9=ikl"HKJ'OzGS9=<SHjOBsY��OBi^8�576"8(9=<>m�GI9/O
6"HKA=6F�rw�8:<tZ�9=<Si^OBJ"\(8vAgOBi_8��Ëw"s~Om
HjJnAkw"<S9BA=<IOBi��



½ Ã�ÌÎÍ ÏÑÐ Ò�ÓÑÔ ÕÉÓÑÖ ÓÑÍ×À�¿

EFw�8:\(H~OBs�GS6'OBJ"È�CQA=9LGI9��:�(�
Ø����2�n�!32�'��²�³�3@�"�gÙd��	�ÚnZ�9=<�lb8(HjJ"A�i�m�C>x"w�8:<>p
HKCS9=<�OzJ";L\:9=JnC>GuOzJ�GSsKm?8:Jn\:9=x"<SOBA=HKJ"Avi_8GI9�A=8�GYGI6"HKC|GI6"8(CSHjCY;"9BJ"8B�
¯Ç�"	��!�&�Û¯ÝÜ1��&���
	�Ú2Z�9=<vl�8:HKJ"A�i�m.CSx"w�8:<tpFHKCS9=<�OzJ";*\:9=JnC>GuOzJ�GSsKm08:J"\(9=x"<IOzA=HjJ"A{i^8�GS9A=8�GQGS6"HjC|GS6"8:C>HjCY;"9=Jn8B�
D 32�*�����r�Þ`���¯ÇßN²¶`%	���12àXÚbZ�9=<7GI6"8(Hj<78:Jn;"sj8(CSC7Z&OBCS\(HjJ'O�GIHj9BJ%TYHKGI6�AgOzi^8(C:�
���&�'��,/�"ág�����Xà�	!��V�	��",�,/��	��BÚBZ�9=<�8��Fw'OBJ";"HKJ"AQO|CSi^OBsjsz\:9=i_ikx"JnHKGrmROBi^9BJ"A|AgOBi_8:C<S8(CS8:OB<S\u6"8(<SC(�
¬°HKJ'OBsjsqm=}�GI6"OBJ"È�C[A=9RGS9�âk	!�'ca� �
���!3dÚFZ�9=<@w"xnG>GIHjJnAvx"w�TYHqGI6ki�mN8:Jn;"sj8(CSC�OBlnC>GI<SOB\(GSHj9=JnC;"x"<>HjJ"ALGS6"8�l"<S8:OBÈ�CQZ�<>9=iãi�m{Ty9=<>È��



ä ÏåÍ×ÀµÓæÍ×À�¿

ç è ����	!�+c�1@³B�!����� ç� � � �?Ozi^8(C��N�?�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �� �ée PRi^OBÆ:9BJ"C��?�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê� �éeF� � �QHjCtGI9=<tm%�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê� �éeF�ëe Yx"sK8:CR�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ì� �í� h�<S9=l"sK8:iã´v8:CS\(<SHKwnGIHK9=J �N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ì� ��ê Êvl
î>8:\�GIHKpB8 �N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �� �éì Q8(s~OzGS8:;�ïµ9=<SÈð�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �� �í� EFx"i_i{Oz<>m �N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ñ
ò ó �b,*���ô�2�n����	����'�7`%�',/� D 3@����	�� õeF� � ÅrJgGI<S9
;"x"\�GIHK9=J¤�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �eF�ée � 9=ikl"HKJ'OzGS9=<SHjOBs���OBi_8:C��N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� öeF�í� ÷�HKiklb8(<SCø�?�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � �eF��ê 576"8:<>i^9BA=<IOBwn6�m^�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � ìeF��ê"� � �Q9BG�E�GI<IO�G��N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � ñeF��ê"�ëe E
8:JgGI8E
GI<SOzG����?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � ñeF��ê"�é� 576n8:<Si_9�E
GS<IOzG �N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � �
ù ß��@c@V��',/�·U��F���"�@�'�:�
� ç
ú�n� � ��i^wnGrm%PR<S8:OBC �?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � ö�n�ée 5 m
w�8:CQ9BZ°´�OzGuOBl"OBCS8(C/�?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eBf�n�í� E
GI9B<IOBA=8�OzJ";0Y8(GS<SHK8(pzOBs �N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� e=e
û ��³B�!���b�.�%	!���µU��n��"���"�:�
� ò�ùê"� � ÅrJgGI<S9
;"x"\�GIHK9=J¤�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eB�ê"�ée Q8(s~OzGS8:;�ïµ9=<SÈð�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eB�ê"�í� � 9=J"CtGI<Sxn\(GIHKJ"A_576"8?´�OzGuOBl"OBCS8(C/�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ezêê"�í�n� � W�HjJ"HKi{O��%´�OzGIOBl'OBC>8:C��?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ezêê"�í�n�ëe � 9Bikl"HjJ"OzGI9=<>H~OBsb´�OzGIOBl'OBC>8:Ck�?�N�?���N�?�?�N�?�N�?�?�N�?���N� e=ìê"�í�n�é� 576n8:<Si_9=A=<SOBw"6"HK\�´�OzGuOzl'OBCS8(CÝ�N�?���N�?�?�N�?�N�?�?�N�?���N� e=ìê"��ê E
GuO�GIHjCtGIHK\:Cv�?�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eB�ê"�éì M+Hji_HKGuO�GIHj9BJ"CX9zZ�GS6"8?´�OzGuOBl"OBCS8(C��?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eB�
ü D ��	!	z������	��$U��n���"�@�'�:�
� ò�úìF� � 5�8(<S<>HKGI9B<SHj8(C��N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� eBöìF�ée M+HjJ"8?EF8(A=i_8:JgGR��<SOBw"6"C^�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �geìF�éeF� � M+HKJ"8?EF8:ABi^8(J�GR��<IOBwn6�ÅrC>9=i_9=<Sw"6nHjCSi��?�?�N�?�N�?�?�N�?���N� �Bê



ý ���b�!����à�� ù�ú�n� � EF8Oz<S\u6�PRsjAB9=<SHqGI6"i ���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �=ö�n�ée �[pBOzsjx'OzGSHj9=J%¬�xnJ"\(GSHj9=J �N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê ��n�éeF� � W�HjJF�Ë;"HjCtGuOBJ"\(8���8(x"<SHKC>GIHK\¹�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê�e�n�éeF�ëe P�JgGIHj9Bwb8z�íCQ�[pzOBsjx'O�GIHj9BJ�¬'x"J"\(GSHj9=J$���N�?�?�N�?�N�?�?�N�?���N� êg��n�í� ��J";"AgOBi_8�´�OzGIOBl'OBC>8:C �N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê=ê
þ #%�
�1@���!� ûbýñF� � ÅrJgGI8:<>8:CtGIHjJnA^P�i{OBÆ(9=J"CYh@9=CSHqGIHj9BJ"C��N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� êg�ñF� � � � � 9Bikl"HjJ"OzGI9=<>H~OBs�ÿ OBsKx"8:C��?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� êg�ñF� � �ëe ��xnA=Æ(TyOBJ"A^h�9=C>HKGSHj9=J"CL�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ê�ññF� � �é� ÅrJgGS8:<S8(C>GSHjJ"A_576"8:<>i^9BA=<IOBwn6"CÎ�N�?���N�?�?�N�?�N�?�?�N�?���N� ìBfñF�ée PRJgGIHK9=w�8 �?�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ì �ñF�éeF� � 5@9=x"<>J'OBi_8:JgG�Q8(CSx"sqGIC �?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ì �ñF�éeF�ëe E
8OB<>\u60OBJn;0��J";"A=OBi^8?´�OzGIOBl'OBC>8:C$�N�?�?�N�?�N�?�?�N�?���N� ì=eñF�éeF�é� E
8:JgGI8E
GI<SOzGYpFC�¬'x"sjs��y9gOB<>;·E
8OB<>\u6æ�N�?�?�N�?�N�?�?�N�?���N� ì=ì
õ ó �b�@³g�&1���������L�'�@c�)212��1@	!��� ��	�� ü õ�n� � ´vHjC>\:x"C>CSHj9BJÄ�N�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ìB��n�ée ¬'xnGIx"<>8vï/9B<SÈ0�?�?�N���?�N�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ìBö�n�éeF� � W�9=<S8?´�OzGIOBl'OBC>8:C%�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� ìBö�n�éeF�ëe �X8(GSGS8:<YÅrJgGI8(A=<IOzGSHj9=J�9BZ@GI6n8N´�O�GuOBl'OzCS8:CYHKJ�GS6"8NEF8Oz<S\u6 ���N� �=f�n�éeF�é� ÷Q9BG � 9=i_w"sj8�GI8(sKm%ÅrC>9=s~O�GI8:;�Y9F9Bi^C �N�?�?�N�?�N�?�?�N�?���N� �=f�n�éeF�íê P�<>GSHj\:xns~OzGSHj9=J�h@9=HjJgGSC �?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� � ��n�éeF�ëì E
8:sj8(\(GSHKp=8NEF8:OB<S\u6±�?�N�?�?�N�?�N�?���N�?�?�N�?�N�?�?�N�?���N� �ge
� D ��	!	z������	�� D �"���&�
� ý�ü



ä � Â	� ÀµÓ Á 


� ÍåÀ/Á�Ï Ô � Ã¶À��ÏåÍ

����� ����� ���
�?Ozi^8(C�OB<S8|OBJ�Hji_wb9=<tGuOBJgG�w'OB<tG�9BZ�8(pB8:<>m
;'Om�sKHKZ�8B�@576"8�mLw"<S9�p
Hj;n878:JgGI8(<>GuOzHjJ"i_8:JgG}8:;nx"\OzGSHj9=J0OBJ";·i_8:JgGIOBs2C>GIHKikx"sjOzGIHK9=J��|�Qx"i^OBJ"CR6"O�pB8kl�8:8:J·OBCSw"HK<SHKJ"A_GS9{\(<S8O�GI8�i_8��\u6'OBJnHj\Ozs[w"s~OmB8:<SC�Z�9=<�6�x"Jn;"<S8(;"CN9zZXmB8OB<>C:�_�dOB<Ssqm*OzG>GI8:i_wnGSCvGI9�;"9�CS9�Ty8(<S8�w"<>9!pB8:JGI9�l�8_\(sj8�p=8:<?6"9gO!�n8(C:}@CSx"\u6�OBC�GI6"8_\u6"8:C>CkOBxFGI9=i^OzGI9BJ���� �!�#"%$'&�}+TY6"HK\u6 TyOBC?\:9=J
�C>GS<Sx"\�GI8(;{lgm(�|OB<S9BJ�pB9=J*)�8(i^w�8:sK8:J_HjJ � ñB�=öF�°576"8�OB;npB8:JgG|9BZ�\:9=i_w"xnGS8:<�GI8(\u6"J"9=sK9=ABmHjJ�GS6"8 � ögìBfn��C7AgOp=8�<>8:CS8:OB<S\u6n8:<SCQGI6"8�i_8OBJnCYGS9�;"8(pB8:sj9Bw0AgOBi_8��Ëw"s~Om
HjJnAkw"<S9BA=<IOBi_C:�576"8L;"8�p=8:sK9=w"i_8:JgG�9BZ[AgOBi_8��rwns~Om
HjJ"A_w"<S9BA=<IOBi_CR6"OBCRl�8:8(JaOBCSC>9F\(H~OzGS8:;·TYHKGS60GI6n8<S8(CS8:OB<S\u6ÇOz<S8O$9BZkP�<>GSHK�'\(H~OBs�ÅrJgGI8(sjsKHjA=8(J"\:8,+&P�Å.-{Z�<S9=i GS6"8 pB8:<tm¤l�8:ABHjJ"J"HKJ"A"� 576"8TX9=<S;"C^9BZRGS6"8�QxnCSCSHjOBJ�i^OzGS6"8:i^OzGIHK\:HjOBJ�PRsK8��nOBJ";n8:<()�<>9=J"<>9F;�GI6'O�G0/t\u6"8:C>C%HjCLGI6n81 $32�4�2'5 �%687:9#;�9BZ�OB<>GSHK�'\(H~OBs�HjJgGS8:sjsKHjA=8(J"\:8=<N<>8(pB8OBs+6"9�T ikx"\u6�HKJgGI8:<>8:CtGYHKG|6"OBC7OzG>GI<IOz\(GI8(;Z�<S9Bi�PRÅv<>8:CS8:OB<S\u6n8:<SC(�.576n8{w"<>8:;"9=i_HjJ"OBJgGN<>8OBC>9=J"C?GI6'OzGN\:9Bi^w"xFGI8:<?AgOBi_8�w"s~Om
HjJnA6'OBCQOzG>GI<SOB\(GS8:;�CS9�ikx"\u6.HjJgGI8(<S8:CtG�OB<S8�OBC7Z�9=sKsj9�TYC:4
> Y8:C>8OB<>\u6"8:<>CXx"C>87AgOBi_8��Ëw"s~Om
HjJ"A�w"<S9BA=<IOBi_C°GS9�AgOBHjJLHKJ"CSHKA=6gGIC[HKJgGI9vGI6n8|GI6"9=xnA=6gGw"<>9F\(8:C>CS8:C�9zZ[GI6"8N6�x"i{OzJ0l"<SOBHjJ��Qh�s~Om
HjJnA^AgOzi^8(CR<S8(®�x"Hj<>8:CRi_8:JgGIOBs@OB\(GSHKp
HKGSHj8:CGS6'OzGROB<S8?J"9BGQx"J";n8:<SCtGI9
9F;.p=8:<tm�Ty8(sjs�}�C>x"\u6*OBCQA=8:Jn8:<IOzsjHjÆ(HjJ"An}"w'OzG>GI8:<>J·i^OzGI\u6F�HKJ"A"}"C>8OB<>\u6"HjJ"An}'sj8Oz<SJ"HKJ"A"}"OzJ";�<S8OzCS9=J"HKJ"A�lgm�OBJ'OBsK9=ABm=�
> ��OBi_8:C°wn<S9�p
Hj;"87OQ�'J"HKGS8y;"9Bi{OBHKJNTYHqGI6�TX8:sKsq�r;n8(�'J"8(;L<Sx"sK8:C°OBJ";LA=9gOzsjC:�°EFx"\(\:8(CSCHKCv8OBC>Hjsqm·®�x'OBJgGIHq��OBl"sK8@?@OBsKA=9=<SHqGI6"i_Hj\�8(J"6'OBJ"\(8:i_8:JgGIC�GI<SOBJ"C>s~OzGS8kHjJgGI9�O%6"HKA=6"8(<TYHKJ"J"HjJnA·wb8(<S\(8:JgGuOBAB8B��Y8:C>8OB<>\u6�9BJ�\:9=i_w"xnGS8:<kAgOzi^8%wns~Om
HjJ"A0TYHKsjs w"<S9�p
Hj;n8HKJ"CSHKA=6gGIC[HKJ�GS9�GI6"87\(9=i^wnsj8��FHqGrm�9BZbPRÅu��Cdx"sKGSHji^OzGI8 A=9gOzs�}=\(9=J"C>GS<Sx"\�GIHKJ"A�i{OB\u6nHjJ"8(CGS6'OzGY8��F6"HKl"HKG7GS6"8�HjJgGI8(sjsK8:\(GSx'OBsbw"<S9=w�8:<tGIHK8:CY9BZ�6
xni{OBJ�l�8:HKJ"A=C:�
> ��OBi_8:C?OB<S8^OBsKCS9�Z�x"J/OzJ";�O�Z&O�pB9=x"<>HKGI8�w'OzC>GIHKi^8�9BZy6�x"i{OzJ"C:��h�<S9BA=<IOBi_i_HjJ"A\(9=i^wnxnGI8(<SCdGI9�wns~Om�AgOBi_8:Cd\:9Bikl"HjJn8:CdGI6"8YZ�x"J{9zZ+w"<S9BA=<IOBi_i_HjJ"AvTYHqGI6�GI6"8QZ�x"J9BZ�w"sjO�m
HKJ"ALAgOBi_8:C(�
P sK9BGY9BZ�wn<S9=A=<>8:C>C�6'OzC�l�8:8(J0i^OB;"8?lb8(A=HjJ"JnHjJ"ALTYHKGS6�GS6"8?8OB<>sKm�HK;"8OBCQ9BZ � s~OBx";n8EF6'OzJ"J"9=JBAíEF6"OgìBfDC OBJn;µP�s~OBJ 5�xn<SHjJnA0A 5QEE�F�7ìz�DC 9=Jµ\u6n8:CSCNw"s~Om
HjJnA�wn<S9=A=<SOBi_CNOzJ";

� 6"<>HjC>GS9=w"6"8(<�E
GS<IOB\u6"8�m��íC�;"<SOBx"A=6gGIC�wn<S9=A=<SOBi A 5QEG�F�7ìB�@Cô}7GI9/GS6"8*OB\u6"HK8(pB8:i_8:JgG�9BZ
TX9=<SsK;F�r\u6'Ozi^w"HK9=J�C>GuO�GIx"Cvlgm.w"<S9BA=<IOBi_CQCSx"\u6aOBC � 6"HjJn9F9=È�HKJ0\u6"8(\uÈB8:<>C(AíEF\u6"ögñDC[OzJ";
´v8:8(w��Xsjx"8�HKJ�\u6n8:CSC�AíEFh ö=ñ�C��P sK9BGQ9BZ[<>8:C>8OB<>\u6*6'OBCQA=9=J"8?HjJgGI9^;"8(pB8:sK9=w"HjJnA^CtGI<S9BJ"A{AgOzi^8��rw"sjO�m
HKJ"A�w"<S9=AB<IOBi_C:�576"8(<S8vOz<S87GI6"<>8:8Qi{OzHjJ�8:sK8:i_8:JgGICdGI6'O�GXi^OBÈz8RO�w"<S9BA=<IOBiæO?CtGI<S9BJ"A�w"sjOm=8:<(�[576"8Y�'<SCtG

HJI�KMLONQPSRMTVUXWDYZT\[�U^]`_aLcbMLJUSTedc[.fMg=[XdhKMLc[S[�T\[�U^]jilknm

�



9=J"8?HjCQ6'OB<>;nTyOB<S8z�7576"8NZ&OBCtGI8(<�GI6n8Nx"Jn;"8:<>sKm
HjJ"A^i{Oz\u6"HjJ"8�HKC:}'GI6"8Ni^9B<S8�\OBsK\:x"sjOzGIHK9=J"CO0w"<>9=A=<SOBi�TYHjsjsdl�8%OBlnsj8�GI9·w�8:<tZ�9=<Si�TYHKGS6"HjJ/O0A=Hqp=8:J�GSHji_8�sjHji_HKG:��PRw'Oz<>G�Z�<>9=i OZ&OBCtGI8:< � hdo?}+OBJ"9BGS6"8:<vTyOm·GI9%GIOBÈB8_OB;FpBOzJ�GIOBA=8k9zZy6'Oz<S;nTyOB<S8LHKCvlgm*w'OB<SOBsjsK8:sKHjÆ:HKJ"A_Ow"<>9=A=<IOzi.�576"8yC>8:\(9=J";�8(sj8(i^8(J�G�HjC+GS6"8dCS8Oz<S\u6LOBsKA=9=<>HKGI6ni GS9=A=8(GS6"8:<2TYHKGS6?GS6"8dpBOz<SHj9Bx"C2CS8Oz<S\u68:Jn6'OBJ"\(8:i_8:JgGIC(����OBi_8��Ëw"s~Om
HjJ"A_w"<>9=A=<IOzi^CROBJ'OBsqmFÆ(8kOB6n8OB;aO{J�x"i�lb8(<v9BZdi_9!pB8:C�HKJ9=<>;"8:<�GI9.8(pzOBsjx"OzGI8^O�w�9=C>HKGIHK9=J��%ÅËZyGI6"8_CS8:OB<S\u6�HKC?8ao_\:Hj8(JgG�GI6n8:J�w"<>9=A=<SOBi^C�TYHKsjs�l�8OBl"sK8?GS9{sK9F9=È{i^9=<>8Ni_9�p=8(CvOB6"8:OB;�}�GI6�x"Cv8�pzOBsjx'O�GIHjJnA^O_wb9BCSHKGSHj9=J�l�8(GSGS8:<(�RE
9�O^i_9=<S88=o_\(Hj8:JgGQCS8:OB<S\u6.Hji_w"sjHK8:CXHji_w"<S9�p=8(;.w�8:<tZ�9=<Si^OBJ"\(8B�576"8kGI6nHj<S;08:sj8(i^8(JgGvHjC�GI6"8LOzi^9=xnJ�GR9BZdÈ�J"9�TYsj8(;"A=8LHjJn\:9=<>wb9=<SOzGI8(;·HjJgGS9^GI6n8Lw"<S9z�A=<SOBi.�p)�J"9�TYsj8:;nA=8R\:OBJ%l�8�x"C>8:;�8��FGS8:J"C>HKpB8:sKm_GI9N8(pzOBsKx'OzGI8YGI6n8Rw�9=CSHqGIHj9BJ"Cd<S8Oz\u6"8:;�HKJO%CS8:OB<S\u6���ÅËG�HjC�8OBCtm·GI9�C>x"w"w�9=CS8LGS6'OzGvGS6"8ki_9=<S8kÈ�J"9�TYsK8:;"A=8kGS6'OzG�HKCvw"xnG�HKJgGI9%GI6n8CS8:OB<S\u6�}�GI6"8Nlb8�GSGS8:<RHqGRHKC:�Q��9�TX8(pB8:<:}+È�J"9�TYsK8:;"A=8�\OBJ·l�8�;nHqo_\:x"sqGYGI9%HKJ�GS8:A=<SOzGI8?HjJ0Ow"<>9=A=<IOzi�CSHjJn\:8{C>9=i_8(GIHKi^8(C�HKG?HjC?6'OB<>;µGI9.CSw�8:\(HKZ�m 9=<?®
x"OBJgGIHKZ�maHqGIC?8(»b8:\�G}°TY6"HKsj8�HKGi^O�m%OBsjC>9�lb8�8��Fw�8:J"C>HKpB8?GS9^\:OBsj\(x"s~OzGS8B�ÊvJ"8{9BZyGI6"8^i{O!î>9B<?\(9=JgGI<>Hjl"xnGSHj9=JnCN9BZ|AgOBi_8:C�GI9.GS6"8^�"8:sj;µ9BZ7P�Å�6'OBC?lb8(8:J�GI6n8OB\(\:8:wFGuOBJ"\(8.9zZ�ln<SxnGS8��ËZ�9B<S\:8�C>8OB<>\u6�OBC_OBJ�8�»�8(\(GIHqp=8�CS8:OB<S\u6$i_8(GI6n9F;��0�y<SxnGS8���Z�9=<S\(8CS8:OB<S\u6_i_8(GI6n9F;"C�8��nOBi^HKJ"87OBsKsFGS6"87wb9BCSCSHKl"sj87w"OzGI6"C[GS6'OzGdsK8OB;kGS9�O�C>9=sjxFGIHj9BJLOBJ";LGI6n8:JCS8(sj8(\(GvGS6"8kl�8:C>Gv9=J"8B��576n8(m·;n9%J"9BG�xnCS8kikxn\u6µOzw"w"sjHK\OzGSHj9=J
�r;"8(wb8(J";"8:JgG�È�J"9�TYsj8:;nA=8GI9�sKHji_HKG GI6"8�CS8:OB<S\u6.CSw'Oz\:8B�576"8{l�8:sKHj8�ZyGI6"OzG?l"<SxnGS8���Z�9=<S\(8{CS8:OB<S\u6/HjC�;"x"iklµlb8(\OBxnCS8%HqGNlnx"HjsK;"C�s~OB<>A=8�CS8Oz<S\u6GI<>8:8(C 6"OBCdlb8(8:J_;"8:8(w"sKmL<>9F9zGI8:;�HKJLPRÅ[OzJ";�<S8:C>8OB<>\u6"8:<>Cy6'OpB8�l�8:8(J^CtGI<SHqp
HjJ"AvZ�9=<[mB8OB<>CGI9*�'Jn;�8�»�8(\(GIHqp=8�i_8(GI6n9F;"CkGS9aHjJ"\(9=<Sw�9=<IO�GI8%i_9=<S8�Ozw"w"sjHK\OzGSHj9=J
�r;"8(wb8(J";"8:JgGLÈ�J"9�TYs �8:;nA=8kHjJgGS9^GI6n8:Hj<Qw"<>9=A=<IOzi^C(����OBi^8(C�6"O�pB8kw"<>9!pB8:J OBAgOzHjJ.OBJ";aOBAgOzHjJ�GI6'OzGRCS8:OB<S\u6*HKCÈ�J"9�TYsj8(;"A=8XOBJ";?l"<SxnGS8���Z�9=<S\(8XC>8OB<>\u6�\OzJ�l�8 8�»�8(\(GSHKp=8z�[576"8 Hji_w"sjHK\:HqG�È�J"9�TYsj8(;"A=8 \:9=J
�GuOzHjJ"8(;{HjJ^s~OB<>A=8QCS8Oz<S\u6%GI<>8:8(Cy\OzJ%i{OzÈB8Rxnw{Z�9=<dGI6"8�Hji_w"<S8(\:HjC>8�6n8:x"<>HjC>GSHj\QÈ�J"9�TYsj8:;nA=8GI6"OzGY\:9=xnsj;�lb8�8��nwnsjHj\(HKGSsKm^HjJ"\(9=<Sw�9=<IO�GI8:;�HKJ�GS9_O�C>8OB<>\u6·OBsKA=9=<>HKGI6ni.�576"8�CS8Oz<S\u6�i_8(GS6"9
;$i_9=CtG^9zZ�GI8:J$x"C>8:;�lgm�\(9=i_w"xnGI8(<SC_HjJ�AgOBi_8:CLHKCsrt68u 68rv9xw4��y9@$3z'�
}�HKJ0TY6"Hj\u6aOzsjs+GI6"8L\(9=ikl"HKJ'OzGSHj9=J"CQ9BZdi_9�p=8:CvOBJ";*<S8(w"sjHK8:CROB<S8k\(9=J"C>Hj;"8(<S8:;·Z�9B<GI6n8_GrTX9·w"sjO�mB8:<>C:}°8��
GI8:Jn;"HjJ"A.GI9.O.\:8(<>GIOBHjJ J�x"ikl�8:<�9zZ|i_9!pB8:CNHjJgGI9�GI6"8�Z�xnGSx"<S8z��PGI<>8:8vHKCy\(9=J"C>GS<Sx"\�GI8(;�GS6"HjC T|Om{TY6n8:<S8�8:OB\u6�sj8�p=8(s�<S8(w"<S8(CS8(J�GSC7GI6"8vi_9�p=8(C79BZ@O�w"sjO�mB8:<(}TYHKGS6.wns~Om=8(<SC�OBsKGS8:<SJ"OzGIHKJ"A�OzGQ8OB\u6.sj8�p=8:sô�XÊ�Jn8Nw"sjOm=8:<YHKCQC>x"w"w�9=CS8(;0GI9�l�8?GS<>m
HjJnA�GS9i^O��FHji_HjÆ:8XGI6"8QCS\(9=<S8�9BZ�GS6"8�A=OBi^87TY6"HKsj87GI6n8�9=wnwb9=Jn8:JgGXGS<SHK8:C�GI9Ni^HKJ"Hji_HjÆ(8yHKG:}�6"8:J"\(8GI6n8?J"OBi^8�i_HjJnHji^O��b�576"8�i_HjJ"HKi{O��LOBsjAB9=<SHqGI6"iæwn<S9
;"x"\:8(C7s~OB<>A=8YGI<S8(8:C|C>HjJ"\(8vHKGXGuOBÈz8:C|HKJgGI9LOB\(\:9=xnJ�G7OBsjsGI6n8Li^9�p=8LC>8:®�x"8(J"\:8(C:��ÅËGvGIxn<SJ"C�9=xFG�GI6'OzGvi{OBJgm0l"<IOBJn\u6"8:C�9BZdGI6n8LAgOBi_8�GI<>8:8LJ"8(8:;J"9BG�l�8N8��"Ozi^HKJ"8:;.CSHjJn\:8NGS6"8(m�\:OBJ"J"9BGROBsqGI8:<7GS6"8N�'J"OBs2<S8:C>x"sKG:�Z{|7 5 �E9@}S~��a�S9�5�$a"%u 68u%�HjC�OzJ 8(J"6'OBJn\:8:i_8:JgG?GI9�GI6n8Ll'OBCSHK\Li^HKJ"Hji^O��.CS8:OB<S\u6 GI6'O�G�GuOBÈz8:C?OB;npzOBJgGuOzA=8L9BZ GI6"HKC\u6'OB<SOB\(GS8:<>HjC>GSHj\0OBJ";¶<>8:;"x"\(8:C%GS6"8·CSHKÆ:8.9BZ�GI6"80CS8Oz<S\u6¶GI<>8:8·C>HjA=JnHK�'\:OBJgGIsKmB}7OBsKsj9�TYHjJ"ACS8:OB<S\u6n8:CRxnw�GS9�GrTYHK\:8?OBCY;"8(8:w�x"J";"8(<QGS6"8�lb8(C>GQ\:9=Jn;"HKGSHj9=J"C(�PRJ"9zGI6"8(<Ri^O!î>9=<Y8:J"6"OBJ"\:8(i^8(JgGvGI9_GI6"8?i^HKJ"Hji^O���OBsjA=9B<SHKGS6"iã6"OBC�l�8:8(J068�n�a$y9@��68�@�1 �'�n5 �au 68u%�B�|ÅrJ.HKGI8(<IOzGSHKpB8?;n8:8:w�8:JnHjJ"A{GS6"8?CS8Oz<S\u6aOBJ'OzsKm
CSHKCQHKC�w�8:<tZ�9=<Si_8:;.<S8(wb8:OzGI8(;"sKmGI9µOBJ$HjJ"\(<S8:OBCSHKJ"A=sKm/;"8:8(wb8(<^;n8:wnGS6��¶´vx"<>HjJ"Aa8:OB\u6�J"8�T¹CS8:OB<S\u6$GI6"8�TY6"9=sK8�9zZRGI6n8w"<>8(p
Hj9=xnC|CS8:OB<S\u6�GI<>8:8vHKCy<>8(GI<SOB\:8(;�}nGS6"HjC GIHji_8Q8��
GI8(J";"HjJnAkGI6"8vC>8OB<>\u6�;"8:wFGI6�+&x"C>x'OBsKsKm
lgm{9BJ"8�-���PRsKGS6"9=x"AB6^GI6nHjCyHK;"8ONCS8:8(i^Cy\:9=x"JgGS8:<SHKJgGIx"HqGIHKpB8B}
HjJ%wn<IOB\�GIHj\(8RHqGyw"<>9�p=8:C|GS9kl�8p=8(<>m�8(»b8:\(GSHKpB8B}=9BZ�GS8:JL<>8:®�x"Hj<>HjJ"A�sj8(CSC�GSHji_8 GS6'OBJLOzJk8:®�x"HqpBOzsj8:JgG°J"9=JF�ËHKGI8(<IOzGSHKpB8yCS8:OB<S\u6��ÅËGI8(<IOzGSHKp=8�;n8:8:w�8:JnHjJ"AYHjC+8ao_\:Hj8(JgG2HKZ
HKG+HKC�\:9Bikl"HjJn8:;vTYHKGS6�r��ar�2�$a��}.9�4'4a6�4a�n� 1 4��y9@$3z'�
}CSxn\u6^OzC[GI6"8|xnCS879BZ'GS<IOBJ"C>wb9BCSHKGSHj9=JNGuOBl"sK8:C(�[Y8��Ëp
HKCSHKGSHjJ"A�J"9
;"8:C[HKJ�ORAgOBi_8XGS<S8(87HjC�pB8:<tm\:9Bi^i_9=J�CSHKJ"\:8?wb9BCSHKGSHj9=JnC7<S8:w�8O�GQGS6"8:i_CS8(sKpB8:CR9zZ�GI8:J�+�GS6"8:<>8Ni^Om�l�8?i�x"sKGSHjw"sK8RT|Om
C
GI90<S8Oz\u6�O.wb9=C>HKGSHj9=J�-��05@<IOBJnCSw�9=CSHqGIHj9BJµGuOzl"sj8(CLOB<S8^x"CS8(;�GI9·CtGI9=<>8%w"<S8�p
Hj9=x"C>sKm/OBJ'O��sKm
Æ(8:;·w�9=CSHqGIHK9=J"CYCS9{GS6'OzGQTY6"8:J·GS6"8(m.OB<>8�8(J"\:9=xnJ�GS8:<>8:;aOBAgOzHjJ�GI6"8�m0;"9^J"9BG�6'Op=8�GS9l�8?<>8��ËCS8Oz<S\u6"8(;��PRJ�HKi^w�9=<tGuOBJgG?\u6'OB<SOB\(GS8:<SHKC>GSHj\_9BZ7AgOBi_8:C?HjC�GI6n8%Op=8(<IOBA=8^J�x"ikl�8:<�9zZ7i^9�pB8:CkHKJO0w�9=CSHqGIHK9=J�+�H���8B����� �s9@�@�a$c9��%�s��$c9@u�z'�%68u%���=9%za�n2�$�-�}[CSHKJ"\:8%HqGkO�»�8(\(GICNGI6"8%C>HjÆ(8%9BZ7GI6n8CS8:OB<S\u6*GS<S8:8kGS6'OzGR6'OBCvGI9{lb8klnx"HjsqG��5@<IOB;"HqGIHK9=J'OBs2CS8:OB<S\u6ai_8(GS6"9F;nC:}�C>x"\u6 OBCvPRsKw"6'O��

e



�y8�GuOn}BTX9=<>È�TX8:sKs
Z�9B<°AgOBi_8:C@sjHKÈB8 \u6"8:C>CdOBJ";k\u6n8:\uÈB8(<SC�GI6"OzG[6'OpB87ORi_9F;"8(<IOzGS8yOpB8:<IOzA=8l"<SOBJ"\u6"HKJ"A�Z&OB\�GI9=<�+&�gì�OBJn;k�Y<S8:C>wb8(\(GSHKp=8(sKmE-��[��9�Ty8�p=8(<:}=TY6"8(JkHKG@\:9Bi^8(C@GS9�AgOzi^8(C�sKHjÈB8
��9LOBJ";%P�i{OzÆ:9=J"C�+&C>8:8?EF8(\(GIHK9=J � �ée�-�}
TY6"HK\u6�6'Op=8�OBJ%O�pB8:<SOBA=8vl"<SOBJ"\u6"HKJ"AkZ&OB\�GI9=< 9BZCS8�p=8(<IOBs�6�x"J";"<>8:;�}�\(9=i^wnxnGI8(<�w"<S9=AB<IOBi_C°Z&OB\(8YO�C>8:<>Hj9=x"C�C>8OB<>\u6^\u6"OBsjsK8:J"A=8z�°576"8YsjOB<SA=8J�x"ikl�8:<�9BZ�w�9=C>CSHjlnsj8·i_9�p=8:C�i^OBÈz8:C�;"8(8:w CS8:OB<S\u6"8(C�Hji_w"<IOB\�GIHK\OBsô}yGI6�x"C�<>8:J";"8(<SHKJ"APRsKw"6'O��n�y8(GIOLHjJ"8�»�8(\(GIHqp=8z�EF9"}yTY6"OzG{\:OBJ�l�8�;"9=J"8�HjJ�GI6"HKC^\:OBCS8x� ÊvJ"8.CS9=sKxnGIHK9=J�\:9=i_8:C_HjJ�GI6"8�Z�9=<>iÞ9BZCS8(sj8(\(GIHqp=8�CS8:OB<S\u6�GI8(\u6"J"Hj®�x"8(C:�

²��
�&�
³B�!������²����"	�³z3��%576"HKC?\(9=i_8:C�HjJ*GrTX9��'O�pB9=x"<>C:�_¬°Hj<>C>G:}�HjJ"CtGI8:OB;µ9zZC>8OB<>\u6"HjJ"A^OBsKsbGI6n8?ln<IOBJ"\u6n8:CRHKJ%GI6"8�C>8OB<>\u6.GI<>8:8z}�9BJ"sKm{J"9F;n8:C7GI6'O�GYsj9
9=Èw"<>9=i_HjCSHKJ"A·Oz<S8�8��Fw'OzJ";"8:;���EF8:\(9=J";�}XO*J"9=JF�Ëx"J"HqZ�9=<SiðCS8:OB<S\u6$;"8(wnGI6$HjCi^OBHjJgGIOBHjJ"8(;�}TY6"HK\u6ki^8:OBJ"C+GI6"OzG@w"<S9=i_HjC>HjJ"AYJ"9
;"8(C°OB<>8XC>8OB<>\u6"8:;�;"8:8(wb8(<GS6'OBJ�9BGI6n8:<SC(�
EF8(sj8:\�GIHqp=8RC>8OB<>\u6�i^8�GI6"9
;"CX\OBJ%l�8vOzw"w"sjHK8:;_GI6"<>9=x"A=6"9BxnGXGS6"8RTY6"9Bsj8QAgOBi_8B�[ÅrJ%wn<IOB\��GIHK\:8z}�6n9!TX8(pB8:<(}�GI6"8(<S8NHjCQCS9=i_8N<>HjC>È�OBCSC>9F\(H~OzGS8:;.TYHqGI6�GI6"8(iÉC>HjJ"\(8NC>9=i_8Ni_9�p=8:CQGI6'O�Gsj9
9=È_l'OB;.OzGYCS6"OBsjsK9!T¤CS8:OB<S\u6.;"8:wFGI6"CQi{Om^GIx"<>J.9=xFG7GI9�lb8�pB8:<>m�AB9F9
;��PRJ"9zGI6"8(<QC>9=sjxFGIHj9BJ%GI9�GI6"8�w"<>9=l"sj8(iã9BZ�CS6"OBsjsK9!T¤A=sK9=l'OBsbCS8Oz<S\u60HKJ.��9_OBJ";�P�i{O��Æ:9BJ"C7\:9=i_8:CyHjJ%GI6n8RZ�9=<Si 9BZ�O�i^OzGI6n8:i^OzGIHK\OBs'GI6n8:9=<tm=}"\:OBsjsK8:; � 9=i�l"HjJ'O�GI9=<>H~OBsb��OBi^8576"8(9=<>m�+ � ��5Z-��

ó ��,*�°�&�@�F����	z���'�v`��',µ� D 32����	����%576nHjC�HjC�O�i^OzGI6"8(i{O�GIHj\:OBs2GI6"8(9=<>mZ�9=<7wns~Om
HjJ"A_O�CSx"iÝ9BZ�AgOBi_8:C7GS6'OzGQ6'Op=8?CSw�8:\(HK�'\?w"<S9Bwb8(<>GIHK8:C�+&C>8:8?w'OBA=8
ö�-�� � ��5ãOBJ'OBsqm
Æ:8:C_8Oz\u6�AgOzi^8�C>8:w'OB<SOzGI8(sKm�OzJ";$GS6"8:J$\:9Bikl"HjJn8:CLGI6"8OBJ"OBsKm
CSHKC|GI9�\:9Bi^8�x"w�TYHKGS6�GI6"8�9�p=8(<IOBsKs+lb8(C>GQw"s~Om
HjJnA_CtGI<SOzGI8(ABm=�

ÅrJ_CS9=i_8Y\OBC>8:C � ��5¶6"OBCdw"<S9�p=8(J^GS9Nl�8QOBJ^8ao_\:Hj8(JgG|OBsqGI8(<SJ'OzGSHKpB8|GI9?i^HKJ"Hji^O��Ni^8�GI6F�9
;"C:}|l�8:HKJ"AµOBl"sj8�GS9/OBJ"OBsKm
Æ:8�w�9=CSHqGIHj9BJ"CkGI6'O�G^TX9=x"sK;�l�8.HKJgGI<IOz\(GuOzl"sj8�lgm�8(pB8:J¶GI6n8i_9=C>GY8ao^\(Hj8(J�GQi_HjJ"HKi{O!�%OzsjA=9=<>HKGS6"i.�� ��5É\OzJ l�8aOBw"wnsjHj8(;¶GI9�GS6"8*8:J";nAgOBi_8*w"6'OBC>8*9BZL��9�OBJn; P�i{OzÆ:9=J"C(}RC>HjJ"\(8GI6n8�lb9gOz<S;�GI8(J";"CLGI9a;"8(\:9=i_wb9BCS8�HjJgGS9 HKJ";"8(wb8(J";"8:JgG^OB<>8OBC(���dOB\u6�9zZQGS6"8:C>80Oz<S8OzC\OzJ·GI6"8(J*lb8k\(9=J"C>Hj;"8(<S8:;aO^CS8:w"OB<IOzGS8�+&C>x"l�- AgOBi_8B��¬'9=<Q<S8:sjOzGIHqp=8(sKm�CSi^OBsjs@OB<>8OBC(}�GI6n8<S8(CSx"sqGICX9BZ�GS6"8 � ��5�OBJ'OzsKm
CSHKCX\:OBJ{l�8Rw�8:<>i{OBJn8:JgGIsqm�C>GI9B<S8:;^HjJ^8:J";"A=OBi^8Q;'OzGIOBl'OBC>8:C(}CS9�GI6"OzG7GI6"8?OBJ"OBsKm
CSHKC7;"9
8:CYJ"9BGY6'OpB8?GS9^l�8�wb8(<>Z�9=<>i^8(;�OzGQ<Sx"JF��GIHKi^8z�
ß��@c2V��",/�?U��F���"�@�'�:�
�@�|��J";nAgOBi_8[;'OzGIOBl'OBC>8:C@OB<S8�w�8:<>i{OzJ"8:JgG2;'OzGIOBl'OBC>8:CGS6'OzGYC>GS9=<S8�GS6"8NC>9=sjxFGIHj9BJ%Z�9=<7CSx"lnCS8(GSCR9BZ�w�9=CSHqGIHj9BJ"C|J"8:OB<7GI6"8�8:Jn;.9BZ�GI6"8AgOzi^8z}nTY6"8:J�GI6n8?8��nOB\(GQ�'J'OBs�pzOBsKx"8�\OzJ�l�8�\OBsK\:x"sjOzGI8(;��

��J";"AgOBi_8{;"OzGuOBl"OBCS8(Ck6'Op=8�l�8:8(J�x"CS8(;�TYHKGI6/A=<S8:OzG�C>x"\:\(8:C>C_HKJ/AgOzi^8(C�CSxn\u6�OzC\u6"8(\uÈB8:<>C�OBJ";�\u6"8:C>C:� 576"8.OBwb9zGI6"8(9=CSHKC^9BZR8:J";nAgOBi_8�;"OzGuOBl"OBCS8(C%OBw"wnsjHj\:OzGIHK9=J"CL6'OzCl�8:8:JµGI6"8(Hj<�\:9=JgGS<SHjlnxnGIHK9=J GS90C>9=sKp
HjJnA0÷QHjJ"8^W.8(J��íCLW.9=<S<>HjC(A��?OBCSögì�Cô}@GS6"8^�"<SC>GNJ"9=J
�GI<>HKp
H~Ozs�A=OBi^8QCS9BsKp=8(;�x"CSHKJ"ALO�\(9=ikl"HKJ'OzGIHK9=J_9BZ2PRsKw"6'O��n�y8(GIO�CS8:OB<S\u6�OBJ";%Q8�GI<S9BA=<IOB;n8PRJ"OBsKm
CSHKC�+&HKG�HKC_O ;"<SOTãTYHKGS6�w�8:<tZ�8:\�G{w"sjOm#-���Y8(GS<S9=AB<IOB;"8�P�J'OBsKm
C>HjC�HjCLGI6n8.i_9=C>Gw�9=w"x"sjOB<yGI8(\u6"J"HK®
xn8?Z�9=<7\(9=J"CtGI<Sxn\(GIHKJ"A_8:J";"A=OBi^8�;'O�GuOBl'OzCS8:C(�
#%�g��	!��V�	!�'c@�.���2�'���+��ô�D�|576"HjC7HKC7OLi^8�GI6"9
;�x"CS8(;�Z�9B<yGI6"8�8��F6'OBx"CtGIHKpB8C>8OB<>\u6·9BZ�O�CS8:OB<S\u60CSw'OB\(8B�|ÅËGQTX9=<SÈ�CRl"OB\uÈgT|OB<>;"C�Z�<>9=iÄGI6n8��"J'OBs2C>GIOzGI8(C8(J
xni^8(<IOzGSHjJ"A*OzsjsdGI6"8%wn<S8:;n8:\:8(CSC>9=<�C>GuO�GI8:CkOBJ";�\:9Bi^w"xFGIHjJnA0GI6"8(Hj<?�'J'OBspzOBsKx"8B}'\(9=JgGIHjJ�x"HKJ"A�sjHKÈB8�GI6'O�G�HKJ�O_l�9BGSGS9=iL�rx"w�TyO�m�GS9^A=8(J"8:<SOzGI8?OBsKs�GI6"8w�9=CSHqGIHK9=J"C7Z�x"<>GS6"8:<�OBJ";�Z�x"<>GS6"8:<QZ�<S9=iÄGS6"8?8:J";·w�9=C>HKGIHK9=J"CQOBJ";.\:sK9=CS8(<QGS9GS6"8�C>GuOz<>GYC>GIOzGI8z�

�



W.HjJnHji^O��ai_8(GI6n9F;"C?w"<>9!p
HK;"8_GS6"8{C>9=sjxFGIHj9BJ Z�9=<�GS6"8{CtGuOB<tGIHjJnA.w�9=CSHqGIHK9=J GS9=A=8�GI6"8(<TYHKGS6�wb9=C>HKGSHj9=J"C�OBsj9=JnA|GI6"8dl�8:C>G�sjHKJ"8[9BZFw"sjO�mt+&Hô�í8z����� �l5�$�68u�za6e5E9@7���9@$�6�9@��6S2�u�-�}BOBC>CSx"i_HjJnAGI6"OzG+GI6"8dC>8OB<>\u6�\OzJ?8��
GI8:Jn;NGI97GS6"8d8:J";?9BZ
GI6"8dAgOBi_8B}�C>9=i_8(GI6nHjJ"A7TY6"HK\u6NHKC+HjJnZ�8:OBCSHKl"sj8HjJLwn<IOB\�GIHj\(8B��576"8QOB;npzOBJgGuOBAB879BZbQ8�GI<S9BA=<IOB;n8|PRJ'OzsKm
CSHKC�HjC°GS6'OzG�GI6n879=wnGIHKi{Ozs
C>9=sjxFGIHj9BJHjCQ;"8�GI8:<>i^HKJ"8:;�Z�9=<QOBsjs+GS6"8Nw�9=C>HKGIHK9=J"C7GI6"OzGR\:OBJ·l�8N8(J�x"i^8(<IOzGS8:;0TYHqGI6�GI6"8NOpBOzHjs~Ozl"sj8\:9Bi^w"xFGIHjJnAL<S8:C>9=x"<>\:8:C(}�Ozsjl�8:HKGXZ�9=<Ywb9BCSHKGSHj9=JnC|\:sK9=CS8vGS9_GS6"8�8:J";�9BZ@GI6"8�AgOBi_8B�PRi^OBÆ:9BJ"CNHKC�O�AgOBi_8LGI6'OzG�OBw"w�8Oz<SCkOzC�OBJµ8��F\:8(sjsK8:JgG�GS8:C>G�lb8(;µZ�9=<?<S8(CS8:OB<S\u6�HKJAgOBi_8:C(��ÅËG�w"<>9�pFHK;"8:C�GS6"8Lwb8(<>Z�8(\(G?\:9=JgGS8��
G�GI9�8��Fw"sK9=<S8LTY6'O�G�PRÅQ\OBJa\:9BJ�GS<SHKl"xnGI8kGS9AgOBi_8:C�TYHqGI6NO7s~OB<>A=8�l"<IOzJ"\u6"HjJnAYZ&Oz\(GI9B<:�°��9"}�TY6"HK\u6NHKC2\:9=J"C>Hj;"8(<S8(;Nlgm�i^OBJgmRGI6n8Xi_9=C>GHjJgGS<IOB\�GuOBl"sK87AgOBi_8YOBJ";_6'OBCd<S8(\:8(HKp=8(;%O�sj9BGd9zZ�HKJ�GS8:<>8:C>GdZ�<>9=iÑGI6n8QA=OBi^8(Cd\:9=i_ikx"J"HqGrm=}i^O�mkCS8:8(iøsjHKÈB87GI6"8Y9=lgp
Hj9Bx"Cd\u6"9=Hj\(8B}
l"xnG HKGd<>8:®�x"HK<S8:C sj9zGIC�9BZ�OBw"w"sKHj\O�GIHj9BJF�r;"8(wb8(J";"8(J�GÈ�J"9�TYsj8(;"A=8B�L576nHjC�HjC�6'Oz<S;"sqm.GS6"8�\OBC>8�TYHqGI6aPRi^OBÆ(9=J"C:}�TYHqGI6aHKGSC�CSHKi^w"sK8k<Sxnsj8:C�OzJ";8:sK8:AgOzJ�GdCtGI<SOzGI8(ABm=�dW�9=<S8(9!pB8:<(}
P�i{OzÆ:9=J"C�HKCdOvJ"Hj\(87HjJgGI8(<Si_8:;"HjOB<>mNl�8(GrTX8:8:J^\u6"8:C>CyOzJ";��9"��ÊvJ{9BJ"8Y6'OBJ";�}
HKGd;n9F8(CXJ"9zGX6"O�pB8QGS6"8QC>GI<SOzGI8(A=Hj\Y\(9=i^wnsj8��FHqGrmL9BZb\u6"8:C>C|l"xnG HKG 6'OzCONsjOB<SAB8:<�l"<SOBJ"\u6"HKJ"ANZ&OB\�GI9=<(�dÊvJ^GS6"8�9zGI6"8(<X6'OzJ";�}
HKG ;"9
8:CyJn9BG 8��F6"HjlnHKG GI6"8Q;"Hqo_\(x"sKGrm9BZ���9kOBsqGI6"9Bx"A=6%HqGyw�9=CS8(C|CSHKi^HKs~OB<�\u6"OBsjsK8:J"A=8(CXGS9kAgOBi_8:CX<S8:C>8OB<>\u6"8:<>CYlb8(\OBx"C>8�9BZ+GI6n86"HKA=6�l"<IOBJn\u6"HjJ"ALZ&OB\�GI9=<(�

����� ��� �� Z¡v¢£�
PRi^OBÆ:9BJ"C7HjC7OkGrTX9z�rwns~Om=8(<Q;n8(GI8(<Si_HjJ"HKC>GSHj\Rl�9gOB<>;�AgOBi_8B��ÅËGYl�8:sK9=J"A=CyGS9LGI6"8�\:OzGI8��A=9=<tm�9BZ�Æ:8(<S9z�ËCSx"i¹AgOzi^8(C:}�HjJ.TY6nHj\u60TY6'O�GI8(pB8:<vHKCRAgOzHjJ"8(;0lgm�9=J"8�wns~Om=8(<RHjCQsj9BC>G�l�mGI6n8Q9zGI6"8(<Z+&H���8B�BHKG�HKC[Hji_wb9BCSCSHKl"sj8 Z�9=<�l�9BGI6�w"sjO�mB8:<>CdGS9�TYHjJ�9=<[sK9=CS8x-��[ÅËGdHKCdOBsjC>9�O�A=OBi^89BZXwb8(<>Z�8(\(G?HjJnZ�9B<Si^OzGIHK9=J0C>HjJ"\(8^O�G?OBJgm*HjJ"CtGuOBJn\:8_OBsjs@GI6"8�CtGuOzGS8LHjJnZ�9=<>i{O�GIHj9BJ0Z�9=<vGI6n8AgOBi_8�HjC�OpBOzHjs~Ozl"sj8RGS9{l�9BGI6.w"s~OmB8:<SC(�Y576"8�AgOzi^8�HjCQO_l'OzGSGSsj8�Z�9=<7GI8(<S<SHqGI9=<tm�OBsKsj9�TYHjJ"AGI6n8?;n8(p=8(sj9=wni^8(J�GQ9BZ@pzOB<SHK9=x"C7w"sjOmFHKJ"A�C>GS<IOzGS8:A=HK8:C:�

¤�¥n¦F¥c¤ §©¨.ª¬«#�®#¯
PRi^OBÆ:9BJ"CXTyOBC|HKJ�pB8:JgGI8(;�l�m_GI6n8vPR<>A=8:JgGIHKJ"H~OzJ^ï/OBsKGS8:<°��OBi^È�OBxnCSÈ�OBC HjJ � öB�=�n���Q8TyOBC�w"<S9=l"OBl"sKm�HjJ"C>w"Hj<>8:; lgm ��<S8:8(È�i�m�GS6"9=sj9BABm=}YTY6"Hj\u6 <S8�Z�8:<>C�GS9�PRi^OBÆ:9=JnC�OBC�OTyOB<SsKHjÈB8�GI<>Hjl�8�9BZvTX9=i^8(J�TY6"9/sjHKpB8:;�CS9=i_8(TY6"8(<S8.HjJ$PRCSHjO�W.HKJ"9=<^OBJ";$Ty8(<S8.pB8:<tmOB;"8(wnGQHjJ�OB<>\u6"8:<tm=�
576"80<>x"sj8(C{9BZ�GI6"8.AgOBi_8�TY6"8:<>80�'<SCtG{wnx"l"sjHKCS6"8(;�HKJ�EFw'OzJ"HjC>6�HjJ$GI6"8�ê@±Q²·HKCSC>x"89BZ?GI6"8aw"xnÆ:Æ:sK8ai{OBA=OBÆ:HKJ"8*��s�PR\(8:<>GSH î>9�HKJ¤´v8(\:8(iklb8(< � ö=ögeF�ÑÅrJ � öBö=�n}QPRi^OBÆ:9=JnCTyOBC.HKJgGI<S9
;"x"\(8:; GI9�GI6"8 w�9=C>GIOBs�AgOBi_HjJ"A�\(sjx"l	/>È
÷�HKA=6gGIC.ÊRZ�GS6"8µEF®�x'OB<S8 5�OBl"sj8=<A ÷vÊ�Enö=�DC�lgm{W.HK\u6'OB8:s�)�8:sKsj8(<dOBJ";_C>GuOz<>GI8(;{AgOzHjJ"HKJ"A�HjJ_wb9Bw"x"s~Oz<SHKGrmB��ÊvJ"8Ym=8:OB<XsjOzGI8(<dOGI<SOBJ"C>s~OzGSHj9=J%9zZ�GS6"8�9=<SHKA=HjJ'Ozs���s+PR\(8:<tGIH î>9�Oz<>GIHK\:sK8RT|OzCQwnx"l"sjHKCS6"8(;�l�m.W�Hj\u6'OB8(sX)�8:sKsj8:<HjJ�ïµ9=<SsK;��?Ozi^8�Y8(p
Hj8�T�}�OBJ�HjJnZ�<>8:®�x"8:JgGSsKm�Ozw"wb8:OB<SHKJ"A�AgOBi_8:C7i^OBAgOBÆ(HjJ"8tAV)�8:sjöBêDCô�ÅrJ_GS6"87Z�9=sjsK9�TYHjJ"ARmB8OB<>C:}
PRi^OBÆ:9BJ"CdAgOBHjJn8:;LGI6"8QOzG>GI8(J�GSHj9=J�9BZ�GI6n8QA=OBi^8(C�\:9=i_ikxF�J"HqGrm=�k576"8L�'<>C>G?HjJgGS8:<SJ"OzGIHK9=J'OBs�i{OzGS\u6*T|OBC?O�CSH ���rAgOBi_8�Z�<>Hj8:Jn;"sKm.i{O�GI\u6aw"s~OmB8:; l�mZ&O��%lb8�GrTy8(8:J.O�GI8Ozi Z�<S9BiãPR<>A=8:JgGSHjJ'OLOBJn;�9=J"8vZ�<S9Bi GS6"8�ovEFPÇHKJ � ö=öBên�[576"8��'J'OBsCS\(9=<S8�TyOBC�O_�!� �kGIHK8B�ÅrJ � ö=ögñF}�P�i{OzÆ:9=J"C�TyOBC2HjJgGS<S9
;"x"\:8(;�GI9YYHj\u6'OB<>;���C2hdsjOm��n�Xmg�r8W0OBHjs=EF8:<tp=8(<°A Y9=Agö=�MClgm�ºB9B6"J^ï HKsjsjHjOBi_C:�2PÛsK9BG 9BZ+AgOBi_8:C 6'Op=8RCSHjJn\:8Rl�8:8(J�w"s~OmB8:;%9=J_GI6"8�CS8(<>p=8(<:}nTY6nHj\u6HjC|OzGSGS<IOB\�GIHjJnALw"s~Om=8(<SCY9BZ@;"Hq»�8(<S8:JgGYC>È
HKsjsbsj8(pB8:sKC:�d576"8vTX8:sjs �rÈ�J"9�TYJ�AgOBi_8:C|<>8:CS8:OB<S\u6n8:<W.HK\u6'OB8:s³�yxn<S9_6'OBCQ<S8:\(8:JgGIsqm�\:<>8OzGS8:;·O�Ty8(l0C>8:<>pB8:<QGI6'OzGROBsKsj9�TYC76�x"i{OzJ.w"sjOm=8:<>CQGS9w"sjO�m{PRi^OBÆ:9BJ"CY9=JF�rsKHjJ"8Rx"CSHKJ"A_O�AB<IOBw"6nHj\Ozs2º=OpBOLHKJ�GS8:<tZ&OB\:8(A´�yx"<IöB�DC��Q8(\:8(J�GSsKmB}'PRi^OBÆ:9=JnC76'OBC7l�8:8:J�HjJn\:sjxn;"8:;�HKJ%GI6"8�w"<>9=A=<SOBiã9BZ2GS6"8�OBJ"J�x'OBsKsKm^6"8:sK;� 9=i_w"xnGS8:<�ÊvsqmFi_w"HjOB;��Q576"8:<>8L6'Op=8Ll�8:8:J·GrTX9%GI9Bx"<SJ'Ozi^8(J�GSCRC>9%Z&OB<�GS6'OzGv6"O�pB8�OzG>�GI<SOB\(GS8:;�GI6"8?lb8(C>G�PRi^OBÆ:9BJ"CYw"<S9=AB<IOBi_i^8(<SC7Z�<S9BiÝOBsjs�9!pB8:<QGI6"8�Ty9B<Ssj;�}'9=J"8?HjJ � 9=i��w"xnGS8:<�ÊvsKm
i_w"H~OB;�ezf=f=fLOBJ";�GI6n8?9zGI6"8(<QHKJ � 9=i_w"xnGI8(<�Ê�sqm
i^w"HjOB;�eBf=f � �

ê



¤�¥n¦F¥n¦ µ·¶¹¸.ºlª
PRi^OBÆ:9BJ"C�HKCROzJ·8:sK8:AgOBJgG�lb9=OB<S;.AgOBi_8�TYHqGI60pB8:<tm.C>Hji_w"sj8�<>x"sj8(C:�YÅËGvHKC�w"sjOm=8:;09=JO � f�� � fkl�9gOB<>;.OzJ";�8OB\u6�w"s~OmB8:<76'OBC7ê�P�i{OBÆ(9=J"C7®�x"8(8:J"C(�XP�CQ\:OBJ�lb8�C>8:8(J09=J�GI6n8sj8�Z�G�CSHK;"8k9BZX¬°HKA=x"<>8 � � � }�HjJnHKGIHjOBsjsqm{GS6"8kTY6"HKGS8k®�x"8:8(J"CNOB<S8kwns~OB\(8:;a9=JaOBê"}�; � }�A � }
î>êOBJ";�GI6n8?lns~OB\uÈ^®
xn8:8:JnCvOB<>8?wns~OB\(8:;�9=J.OgñF}"; � fn}"A � fF}�îIñF�ï 6"HKGS8�i_9�p=8:CQ�'<SCtG�Q�dOB\u6*i_9!pB8�\(9=J"CSHKC>GSCR9BZ[GrTX9%i^OBJ";'O�GI9=<tm�w'OB<>GSC:�Q¬°HK<SC>G:}�OBJPRi^OBÆ(9=J"C?®
xn8:8:J/i^9�p=8(CN9BJ"8^9B<Ni_9=<S8�C>®
x"OB<S8(C�6"9=<>HjÆ(9=JgGuOBsKsKm=}�pB8:<tGIHj\:OBsjsqm*9=<�;"HjOBA=9z�J'OBsKsKmB}�î>x"C>G�sjHKÈB8?O�\u6"8:C>CR®�x"8:8(J��7P±®�x"8:8(J·\OBJnJ"9BG�î>x"i^w�9�p=8(<�9BGS6"8:<Q®�x"8:8(J"CR9BJ.GI6n8l�9gOB<S;�� PQZ�GI8(<�O�®�x"8:8(J0HKC7i^9�p=8(;0HqGY6'OBC7GI9_CS6"9
9BGQOBJ.OB<><S9�T�}"TY6"Hj\u6.HjJ�GIxn<SJ�i^9�p=8(CsjHKÈB8LOzJ*PRi^OBÆ:9=JnC�®
xn8:8:J��k576"8LCS®�x'Oz<S8LTY6"8:<>8_OBJaOB<S<>9�TÑsjOBJ";"CvHKCvl"sK9F\uÈz8:;*Z�9=<vGI6n8<S8(C>GX9BZ�GI6"8QAgOBi_8B��576"HjCdi_8OBJ"C�GS6'OzGXO?®�x"8(8:J^9=< OBJ{Oz<S<S9�T�\OBJ"Jn9BG i^9�p=8YGI9�9=<d9�p=8(<GI6"OzG|C>®
x"OB<S8z� W.9=<S8(9�p=8:<(}'OBJ�Oz<S<S9�T \:OBJ"J"9BGyi^9�pB8�GI9N9=<y9�pB8:<7O?CS®�x'OB<>8v9F\(\:x"wnHj8:;{l�mOL®�x"8:8(J09BZ�8:HqGI6"8(<Q\(9=sj9B<:�

»
» »

»
¼

¼ ¼
¼

�{� ³�c*�{�^V�3a�|½
çò
ùû
üý
þõ
úç¬¾

»
»

» »

¼

¼ ¼ ¼

¿À¿À
¿À
¿À¿À
¿À¿À

¿À¿À

¿À

¿À

¿À¿À

¿À
¿À¿À

¿À¿À
¿À¿À
¿À
¿À¿À
¿À

¿À¿À
¿À¿À
¿À¿À
¿À¿À

¿À¿À
¿À
¿À
¿À¿À ¿À¿À

¿À¿À

¿À¿À
¿À¿À
¿À

¿À

¿À¿À
¿À¿À
¿À¿À

¬°HjA=xn<S8 � � � 4 E
GIOB<>GSHjJ"A�h@9=CSHqGIHj9BJ�+�sj8�Z�G�-yOBJn;·EnOzi^w"sK8���J";"AgOBi_8�h�9BCSHKGSHj9=J�+�<SHjAB6�G'-

576"8:<>8^HKC�J"9�\OBwnGSx"<SHKJ"A�<Sx"sK8LHjJaPRi^OBÆ:9BJ"C:�^EFHKJ"\:8_OBJµOB<S<>9�Tæikx"CtG?lb8�CS6n9BG?9=J8Oz\u6{i_9!pB8B}�i_9=<S8YOBJn;^i_9=<S87C>®�x'OB<S8(CXAB8(G l"sj9
\uÈB8(;{9B»�OBCdw"s~Omkwn<S9=A=<>8:C>CS8:C(�dP|GXC>9=i_8w�9=HjJgG}2Ozsjs�GS6"8�CS®�x'OB<>8:C�9=JaGI6"8Ll�9gOB<>;*TYHjsjs�lb8�9
\:\(x"w"Hj8(;al�m·8:HKGS6"8:<�O�®�x"8(8:J/9B<�OBJOB<><S9�T�}�CS9�Jn9�i^9=<>8�i_9�p=8:CvTYHKsjs2l�8kwb9BCSCSHKl"sj8z��576"8kTYHjJnJ"8:<vHKC�GS6"8ks~OzC>Gvwns~Om=8(<�OBl"sj8GI9�i^OBÈB8?OLi_9!pB8B�

���'Á ÂÄÃÅ¡vÆ£Ç��¹� È��¹�OÉZÃ�ÊxË�ÌÅÊ=¡(¢
EFHjJn\:8RGS6"8�OBw"w�8Oz<IOBJ"\(8v9BZ@\:9Bi^w"xFGI8:<yw"<S9=AB<IOBi_C GS6'OzG7wns~Om{A=OBi^8(CyHKJ{GI6"8 � ögìBfn��C:}OLsj9BG|9BZ°wn<S9=A=<>8:C>CQ6"OBCYlb8(8:J�i{OB;n8�HjJ�AgOBi_8vw"sjO�m
HKJ"A"��oQJ�GSHjs+<>8:\:8(JgGIsKmB}'<S8(CS8Oz<S\u606"OB;\:9BJ"\:8(J�GS<IOzGS8:;%i^OBHKJ"sKmN9=J{\u6n8:CSC(}FTY6"HK\u6^TyOBCy\(9=J"C>Hj;"8(<S8:;_GI9?lb8YGI6n8�i_9=C>G C>HjA=J"Hq�'\OzJ�G�'8(sj;_9BZ�\(9=i_w"xnGI8(<dAgOBi_8Qwns~Om
HjJ"A"��´vx"<>HjJ"A�GI6n8�sjOBC>Gd;"8(\OB;n8�i^OBJgmL<S8(CS8:OB<S\u6"8(<SC|6"O�pB8C>GIOB<>GS8:;�sK9F9BÈ
HKJ"A�HjJgGI9�9BGS6"8:<?AgOBi_8:C(}°CS9Bi^8�GIHji_8:C�TYHqGI6/<>8:i^OB<SÈ�OBlnsj8�CSx"\(\:8(CSC:�0W.9=CtGJ"9BGIOBl"sK8�OB<>8?GS6"8NOB\u6"Hj8�p=8(i^8(J�GSCvi^OB;"8?HjJÍ�yOB\uÈ�AgOBi_i^9=J�A 5�8(CIöBê�Cô}b\u6n8:\uÈB8(<SCvA�EF\u6'ögñDC

OBJ";kÊRGI6"8(sjsj9�A´�yx"<Iö=ñ�C�}�TY6"8:<>8y\(9=i^wnxnGI8(<�w"<>9=A=<SOBi^C26'OpB8|8:®�x'OBsK8:;N9=<�8�p=8(JLCSx"<>w'OBCSC>8:;6�x"i^OBJ�w"s~Om=�576"8:<>80HKC^O \OzGS8:A=9B<>m�9BZRAgOBi_8:CLGI6'O�G{;"9µJ"9BG_8��F6"HKl"HKG�GS6"8.\(9=i_w"sj8���C>GS<IOzGS8:A=HK\8:sK8:i_8:JgGIC�9BZQ\u6"8:C>C_lnxnGLw�9=CS8�O0AB<S8O�GI8:<�\u6'OBsjsK8:J"AB8{Z�9=<�\(9=i_w"xnGI8(<SC(�µ576"8(CS8�AgOzi^8(C\u6'OB<SOB\(GS8:<>HjC>GSHj\:OBsjsqm�6'Op=8 O�s~OB<>A=80ln<IOBJ"\u6nHjJ"A�Z&OB\�GI9=<(�±PRi^OBÆ:9=JnC%HjC^CSx"\u6¤O�AgOBi_8B�h�s~Om
HjJ"A�C>GS<S8:JnABGI6k6"OBC[l�8:8:JNZ�9=x"J";�GS9vl�8y;"HK<S8:\�GIsqm�w"<S9=w�9=<tGIHj9BJ'OBs=GI9RCS8Oz<S\u6L;"8(wnGI6�Z�9B<i^OBJgm�AgOBi_8:C:�°P¤sjOB<SA=8Yl"<SOBJ"\u6"HKJ"A�Z&OB\�GI9=<dsKHji_HKGIC�GI6"8�CS8Oz<S\u6�;"8(wnGI6{GS6�x"CXTX8OBÈz8:J"HKJ"A\:9Bi^w"xFGI8:<Yw"sjOm=�d576"HjCYi^OBÈB8(CYPRi^OBÆ:9=JnC�O�CSxnHKGuOzl"sj8vGS8:C>GQl�8:;�Z�9=<78��FHjCtGIHKJ"A�CS8:sK8:\�GIHKpB8CS8:OB<S\u6.i^8�GI6"9
;"CYOBJn;.J"8�TÇCS8:OB<S\u6�Hj;n8OBC(�
ì



���.Î ÏÐÆ�ÑX�¹ÉjÌOÊ=Òv�
576"8�9=l
î>8(\(GIHqp=8�9BZQGI6"HKCkGI6"8(CSHKC_HKC�GI9aHKJ�pB8:CtGIHjA=OzGI8�HjC>CSx"8(C�HjJ�;"8�p=8:sK9=w"HKJ"A Oa6nHjA=6F�w�8:<>Z�9B<Si^OBJ"\:8LP�i{OzÆ:9=J"C�w"<>9=A=<SOBi.��576"8^8�»�9B<>G�HjC�\(9=J"\(8:JgGI<SOzGI8(;/9=JaGI6"8�8(J";"AgOBi_8B}Z�9
\:x"C>HjJ"A�9=J�8:Jn;"AgOBi_8�;'OzGuOzl'OBCS8�\(<S8O�GIHj9BJ.OzJ";�x"CS8z�5�9�TyOB<S;nCQGS6"8�8:J";�9BZ�OBJ�PRi^OBÆ:9BJ"C7AgOBi_8B}nGS6"8�lb9=OB<S;%GS8:J";"CYGI9�l�8�;"HKp
HK;"8:;�HjJgGS9HjJn;"8:w�8:J";n8:JgG·Oz<S8OzC:�æ576"8 <SHKA=6gG�CSHK;"8a9BZN¬°HjABx"<S8 � � � CS6"9�TYC�CSxn\u6 O�\OBC>8B� 576"HKC;"8(\:9=i_wb9BCSHKGSHj9=J{HjJgGI9LHKJ";"8:w�8:Jn;"8:JgG�CSx"lF�ËAgOBi_8:C7C>x"A=A=8(C>GIC7GS6"8�x"CS8�9BZ � 9=iklnHjJ'OzGS9=<SHjOBs��OBi^8 576"8(9=<>m?HjJN9=<S;n8:<�GS9vOBJ"OBsKm
Æ:8yORw�9=CSHqGIHj9BJ��2576"8y\(9=ikl"HKJ'OzGI9B<SH~OzsBpzOBsjx"8(C°9BZ"CSi^OBsjsCSxnlF�rAgOzi^8(C�TYHKGS60®�x"8(8:J"C�9BZ[lb9BGS60\(9=sj9=<>C�\:OBJ·l�8�CtGI9=<>8:;·HKJ0w�8:<Si^OBJ"8(JgGv;'OzGIOBl'OBC>8:C(}OBsKsj9�TYHjJ"ANZ&OBC>G�OBJ";�OBsKi^9BC>G7w�8:<tZ�8:\(GQw"sjOm%GI9�TyOB<S;"C7GS6"8�8:J";"A=OBi^8z�PRJ"9zGI6"8(<�HKi^w�9=<>GIOBJgG+\u6'OB<SOB\(GS8:<>HjC>GSHj\�9BZn8:J";nAgOBi_8:C2HjJ�PRi^OBÆ(9=J"C2HjC�GS6"8d\:<S8:OzGIHK9=J�9BZOB<>8OBCdGI6'O�GX\(9=JgGuOBHKJ^9BJ"sKmL®�x"8(8:J"CX9BZ�GS6"8QCIOBi_8Y\:9=sK9=<:��576"8:C>8vOB<>8OBC \OBJ_l�8�8��n\(sjx";n8:;Z�<S9Bi GS6"8|i_HjJ"HKi{O���CS8Oz<S\u6�CSHKJ"\:8yGS6"8(mkOB<S8yCSHjJnA=sj8�� OBA=8(JgG`+�H���8B�B9BJ"8��Ëw"s~Om=8(<'-�wn<S9=l"sK8:i_C:�EFw�8:\(H~OBs28:Jn;"AgOBi_8�;'OzGuOzl'OBCS8(CR\:OBJ0l�8N\(<S8:OzGI8(;0GI6'O�GROzsjsj9�TÛwb8(<>Z�8:\�GRC>\:9=<>HjJ"A_9BZ[GS6"8:C>8OB<>8OBC(�o�JgGIHKs�J"9�T � ��5�6"OBC°l�8:8(JLOBsji_9=CtG28��F\:sKx"CSHqp=8:sqm�GI6"8X;"9=i^OBHjJ�9BZ"GS6"8yi^OzGS6"8:i^OzGIHK\:C\:9Bi^ikxnJ"HKGrmB�7÷�9^9=J"8?6'OBCQi^9�p=8(;0GI6nHjCYGI8:\u6nJ"9=sj9BABm�Z�<S9=iÄGS6"8?<S8OzsjiÝ9BZ�GI6"8(9=<>m�HjJgGS9w"<SOB\(GSHj\:8z��576"8�A=9
9F;�9BZ@GI6nHjCyGS6"8:C>HjCYHjC|GS6"8v�'<SCtGQHjJgp=8(C>GIHKAgOzGSHj9=J%9zZ[OB;n;"HjJ"A � ��5¤GS9�O6"HKA=6F�rw�8:<tZ�9=<Si^OBJ"\(8vAgOBi_8��Ëw"s~Om
HjJnAkw"<S9BA=<IOBi��

����Ó ÔÕ��Ç���Ìp�¹Ö × ¡vÃ�Ø
PRi^OBÆ:9BJ"C7HjC7OL<>8:s~O�GIHKpB8:sqm{J"8�T AgOzi^8�OzJ";�6'OBC79=J"sqm%<>8:\:8(JgGIsKm%C>GuOz<>GI8(;�OzGSGS<IOB\�GIHjJnAGI6n8{HjJgGS8:<S8(C>GN9BZ7<>8:CS8:OB<S\u6n8:<SC�HjJµGS6"8_AgOBi_8:C?\:9=i_ikx"J"HqGrm=��W�Hj\u6'OB8(s°�Xx"<S9.6'OBC?lb8(8:JOBl"sK8XGS9vw"<S9�pB8yGI6'O�G�PRi^OBÆ:9BJ"C°8(J";"AgOBi_8:C�TY6"8:<>8|8OB\u6�C>x"lF�rA=OBi^8X\:9=JgGIOBHjJ"C�®�x"8:8(J"C�9BZGI6n8?CSOBi_8�\:9=sK9=<YOB<S8�÷�h°�r8:®�x"HqpzOBsj8(J�G�A´�yx"<Sf=fBlEC�+&÷Rh°�r8(®�x"HKpzOBsK8:JgGQw"<S9=lnsj8:i_C76'Op=8�GI6n8CIOzi^8X;"8:A=<>8:879BZ�;nHqo_\:x"sqGrmNOBC�÷Rh°�Ë\:9=i_w"sj8�GI8Xw"<S9=lnsj8:i_C°HKJ�GI8(<Si_C°9BZ�w�9=sqmFJn9=i^HjOBs=GIHKi^8CS9BsKpzOBl"HKsjHKGrmE-��vW0OzJ�m0Hj;"8:OBCvOzlb9=xFGvCS8(sj8(\(GIHqp=8LC>8OB<>\u6 HKJ·AgOBi_8:C�6'Op=8Ll�8:8(J*w"<S9=w�9=C>8:;

GI6n<S9=x"AB6"9=xnG�GS6"8·m=8:OB<SC(� W.x"sKGSHq�rhd<>9=l�\:xnGÙA´�yx"<Sf=f=OMC�HjC�O�w"<>x"J"HKJ"A�i^8�GI6"9
;�l'OBC>8:;9=J�C>6'OBsKsj9�TøGI<>8:8%C>8OB<>\u6"8:CkGS6'OzG�TyOBCk;n8(p=8(sj9=w�8:;�lgm�W.Hj\u6'Oz8:sF�Xx"<S9*OzJ";�6'OBC�lb8(8:JCSxn\:\:8(CSCtZ�x"sjsqm�x"CS8(;0HjJ�6nHjCYPRi^OBÆ:9BJ"C7w"<S9BA=<IOBi \OBsKsj8(;.Ozi^C>lb9BG:���J";"AgOBi_8·;'O�GuOBl'OzCS8:C%OB<S8�TYHj;"8(sKm$x"CS8(; HjJ¶AgOzi^8(C%OBJ";�6'Op=8*l�8:8:J�8(CSw�8:\(H~OBsKsKmCSxn\:\:8(CSCtZ�x"svHjJ$CS9Bi^8�9BZvGS6"8:i���576n80x"C>809BZR;'OzGuOzl'OBCS8(C%OBsKsj9�TYC�w"<S9BA=<IOBi_CLGI9 w"s~Om9=wnGSHji^OBsjsqm0GS9!TyOB<>;"C�GI6n8{8:Jn;�9BZ7GI6"8^AgOBi_8B}@TY6"8:J�GI6n8:<S8{OB<S8%O�Z�8(T w"HK8:\(8:CksK8(Z�GN9=JGI6n8^l�9gOB<>;���ÅrJ � öB�=�n}³)�8:J�576"9Bi^w"C>9=J/wnHj9=J"8(8:<>8:;�Y8(GS<S9=AB<IOB;"8_PRJ"OBsKm
CSHKC?GS9.lnx"HjsK;;'OzGIOBl'OBC>8:C2Z�9=<+\u6"8(CSC`A 576"9g�B�DC��@576"8 CIOBi_8di^8�GI6"9
;�6'OBC2l�8:8:J?TYHj;"8(sKmRx"CS8(;�8(pB8:<@CSHKJ"\:8z�W0OB<tGIHKJ�W$¼xnsjsj8(<L6'OBC�HjJn\:9=<>wb9=<SOzGI8(;�OzJ�9=J
�rsjHKJ"8%\(9=ikl"HKJ'OzGI9B<SH~Ozsq�r8(J";"AgOzi^8��r;'OzGIOBl'OBC>8l"x"HKsj;"8(<XHKJ^6nHjC7��9?w"<S9=AB<IOBiÐ+&�[�Fw"sK9=<S8(<'- OBJ";%6'OzCy;"8�p=8:sK9=w�8:;�O?J"8(T CS8:OB<S\u6�i_8(GS6"9
;
\Ozsjsj8(;�´v8:\(9=i_wb9=C>HKGSHj9=J�EF8OB<>\u6ÚAíW$¼x"sjö=ö�CXGI9·GIOBÈB8�OB;FpBOzJ�GIOBA=8�9BZYGS6"8:i�� �Om
i^9BJ";��8:9=<>AQEFJ'OzGSÆ:ÈB8 6'OBC2OzsjCS97xnJ";"8:<tGuOBÈz8:J?GI6"8�\(9=J"C>GS<Sx"\�GIHK9=J�9BZn\(9=ikl"HKJ'OzGS9=<SHjOBs!;'OzGuOzl'OBCS8(CZ�9=<7P�i{OBÆ(9=J"CQOBC7w'Oz<>GQ9BZ�6"HjCYh�6��í´k�"GI6"8(CSHKC�A�EFJ'OBf � Cô�� 9=ikl"HKJ'OzGS9=<SHjOBs[��OBi_8k576"8(9=<>m*HKC�O�wb9�TX8:<tZ�x"s�i{O�GI6"8(i{OzGSHj\:OBs+GI6"8(9=<>m·GS6'OzG�\:OBJl�8�OBw"w"sKHj8(;{GI9k\(8:<tGuOBHKJ�AgOBi_8:C:�°576"8vZ�9=x"J";"OzGIHK9=J"Cy9zZ+GI6"8vGS6"8:9=<tm^TX8:<>8�s~OBHK;{lgm�ºB9B6"J� 9=JgTyO�m0HjJ·6nHjCRl�9
9=È,/IÊvJa÷�x"ikl�8:<>CvPRJn;a�?Ozi^8(Cy<!A � 9=J�ñB��C���E
8(p=8(<IOBs�m=8Oz<SC�s~O�GI8:<GI6n8�GS6"8:9=<tm�T|OzC^w"<>8:C>8:JgGI8(;�HjJÄ/tï HjJ"JnHjJ"A*ï/O�m
Cc<"}yTY6"HK\u6�\:9BJ�GIOBHjJn8:;¶OaAgOBi�xnG�9BZAgOBi_8:CNTY6"8:<>8 � ��5 \:9=x"sK;�lb8�xnCS8:;ÛA´� � �?�=eMCô��´�Op
Hj;�ïµ9=sKZ�8%6"OBCLl"x"HKsKGLO·xnCS8(Z�xnsGI9
9=sKÈ
HqGRGS6'OzG?Hji_w"sj8(i^8(JgGICvi_9=C>G�9zZ � ��5æOBJn;/OBsKsj9�TYC�x"C>8:<SC�GI9��'Jn; GS6"8^\(9=ikl"HKJ'O��GI9B<SH~Ozs2pzOBsKx"8:CQ9BZd\(9=i^wnsj8��.AgOzi^8?wb9BCSHKGSHj9=JnC�A ïµ9=s~ö=�MC���PRi^OBÆ:9BJ"CRCtGuOB<tGI8:;·OzGSGS<IOB\�GIHjJnAGI6n8�HKJ�GS8:<>8:C>GX9BZb<S8(CS8Oz<S\u6"8(<SC|HKJ � ��5�OzZ�GS8:< ��sKT7m
J��X8:<SsK8:È�OBi_w^wnx"l"sjHKCS6"8(;{OzJ{OB<tGIHK\:sj8OBl�9=xnGYw"sjOmFHKJ"A�PRi^OBÆ:9BJ"C79=J�<S8:\�GuOBJnA=x"s~Oz<|lb9=OB<S;"C7TYHqGI6�9=J"sqm{GrTX9^<>9!TYC�A´�y8:<Sf=fDCô�

�



���'Ü Ý�Þ£� � ��ÃOß
576"8?\:9=JgGS<SHjlnxnGIHK9=J"C|9BZ�GI6"HKC|GI6"8(CSHKC�Oz<S8�OBC7Z�9=sKsj9�TYC:4

> ���b���&��à����yP±C>GS<S9=JnA^P�i{OBÆ(9=J"C7w"<>9=A=<SOBi.�
> ß��@c2V��",/� c@�n��"���"�:�
�@�LPRJgGIHK9=w�8�HjCQGI6"8?�'<SCtG�w"<>9=A=<IOzi¹GS9%i^OBÈB8N8��
GI8(J"CSHqp=8x"C>8�9BZ2s~Oz<SA=8�8:J";"A=OBi^8�;'OzGIOBl'OBC>8:C7HjJ{PRi^OBÆ:9=JnC:��576"8(<S8�OB<>8RpzOB<SHK9=x"Cy;nHK»b8:<S8(JgGGrm
w�8:CQ9BZ@;'OzGuOzl'OBCS8(CQGS6'OzGY8(J'OBl"sK8�OBsji_9=C>G|wb8(<>Z�8:\�GYw"s~Om�;nx"<SHKJ"AkGI6"8�8(J";"AgOBi_8B�
> -���¸ ó ` D 	!�
�1@���!�D�v÷�8�T wb9=C>HKGSHj9=J"C|TYHqGI6.HjJgGI8(<S8:CtGIHKJ"A{\(9=ikl"HKJ'OzGI9B<SH~Ozs�pzOBsq�x"8(C7Ty8(<S8?;"HjC>\:9�p=8(<S8:;0;"x"<SHKJ"ALGI6"8�\(9=J"C>GS<Sx"\�GIHK9=J�9BZ�GS6"8 � ��5¤;'OzGIOBl'OBC>8:C:�
> -��F���
�y¸k�g�������(����	��&�@V���,/�nág�b�@�^à�������!�������@�RPÑJ"8�T�}�i_9=<S8�CSw"OB\:8k8aoL�\(Hj8:JgG7<>8:w"<>8:C>8:JgGuOzGSHj9=J�9BZ2P�i{OzÆ:9=J"Cywb9=C>HKGSHj9=J"CdTyOBC7;"8(pB8:sK9=wb8(;�+nàá68u���â��S�@r��au �ã $c9a5 ��4�-���576n8kJ"8(T <>8:w"<>8:CS8(JgGuOzGSHj9=J*<>8:;"x"\(8:CvGS6"8�C>HjÆ:8N9BZ�GI6n8�;'OzGIOBl'OBC>8:CvC>HjAz�J"Hq�'\OzJ�GSsKmB�

576"8LGI6"8(CSHKC?HKCv9=<>AgOBJ"HKÆ:8:;aOzC�Z�9Bsjsj9�TYC(� � 6'OzwnGI8(<�e{HKC�OBJaHjJgGI<>9F;nx"\(GSHj9=J0GS9 � 9=i��l"HKJ'OzGI9B<SH~Ozs+��OBi^8�576n8:9=<tm=}bO_i^OzGI6n8:i^OzGIHK\OBs�GI6"8(9=<>m�Z�9=<Y\(8:<>GIOBHjJ�GrTX9z�rwns~Om=8(<�AgOzi^8(CGI6"OzG7\OzJ�lb8�Ozw"w"sjHK8:;{GS9kGI6"8RAgOBi_8R9BZ@PRi^OBÆ(9=J"C:�°576"8�A=8:Jn8:<IOzs�Z�<IOBi_8(TX9=<>È_Z�9=<X\:9=J
�C>GS<Sx"\�GIHKJ"ALGI6"8�8(J";"AgOBi_8�;'OzGIOBl'OBC>8:CYHjCyw"<S8(CS8:JgGS8:;0HKJ � 6'OBwnGS8:<Q�n��576"8�\(9=J"C>GS<Sx"\�GIHK9=J9BZ�8(J";"AgOzi^8�;'OzGIOBl'OBC>8:C^GS6'OzG^C>GS9=<S8�\:9=i�l"HjJ'O�GI9=<>H~OBs|A=OBi^8�pzOBsKx"8:C_HjC_;"8:C>\:<>Hjl�8:;¶HKJ� 6'OBwFGI8:<Lên� � 6"OBwnGI8(<�ì0A=Hqp=8:C�OzJ�OBJ'OBsqmFC>HjCN9BZ��J�a$�$�68�J2�$�6S�'4�}�\(9=i^wnsj8(GS8:sqmµC>8:w'Oz<IOzGS8:;OB<>8OBCY9=J�OBJ�PRi^OBÆ(9=J"CYlb9=OB<S;�GI6"OzGY\:9=JgGIOBHjJ�®�x"8:8(J"CQ9BZ°9BJ"sKm{9=J"8�\:9=sK9=<:� � 6'OBwnGS8:<Q�w"<>9!p
HK;"8:CRO_;"8(CS\(<SHjwFGIHj9BJ09BZ°PRJgGIHK9=wb8z}�OBJ0P�i{OBÆ(9=J"CQw"<S9BA=<IOBi GI6'OzG�Hji_w"sK8:i_8:JgGIC7GI6n8i^OBHjJkHK;"8OzC�w"<S8(CS8:JgGS8:;%HKJkGI6"HKC[GI6"8(CSHjC(�°ÿ OB<>Hj9=x"C°8��Fwb8(<SHKi^8(J�GIOBs"<>8:CSxnsKGIC OB<>87w"<S8(CS8(J�GS8:;HjJ � 6'OzwnGI8(<RñLOBJn; � 6'OzwnGI8(<R�L\:9BJ�GIOBHjJnC|GI6"8�\:9BJ"\:sKx"CSHK9=J"CQOBJ";�Z�xnGIxn<S8�Ty9B<SÈ��

ñ



ä � Â	� ÀµÓ Á ä

ä ÏåÖ ¾ �Í ÂøÀµÏÉÁå°ÂÄÒ æ ÂÝÖ Ó ç � Ó ÏÉÁÙè

�s��� él¢*ÌOÃ�¡�Ö£Þ£É`ÌÅÊ=¡(¢
ï 6"8:J_6�x"i^OBJ"C[�'<>C>GdCS8(8QOvwb9=C>HKGSHj9=JkHKJ�Ov\:8(<>GuOzHjJLAgOBi_8B}=GS6"8:<>8YOB<S8|GrTX9�®�x"8:CtGIHj9BJ"CGI6"OzGYHji_i^8(;"H~O�GI8:sqm_\:9=i_8vGI9�i_HjJ";�4
> /tï 6"OzGYHjC|GS6"8�pBOzsjx"8�9BZ@GI6n8?w�9=C>HKGIHK9=JÙ+&Hô�í8z�nTY6"HK\u6.w"sjOm=8:<YHKCYTYHKJ"J"HKJ"A¬-y�x<
> /tï 6nHj\u6$i^9�p=8�HKCkGI6"8�l�8:C>G_9=Jn8�GS9µi^OBÈz8�Jn8��
G�+&H���8B�°6"9�TÝikx"\u6$HjC�Oai^9�pB8
TX9=<>GS6�-y�x<

¬'9=<�CS9=i_8LAgOBi_8:Cv+�9=<�CSxnl"CS8�GIC?9BZ|O�AgOzi^8x-�}�GI6n8:CS8_®�x"8:CtGIHK9=J"C�\OBJal�8_OBJ"C>TX8:<>8:;
lgm_O?i^OzGS6"8:i^OzGIHK\OBs
GI6"8(9=<>m�\:OBsjsK8:; ó ��,a���&�@�n���	����'�[`��',/� D 32�
��	��å+ � ��5Z-��
P�sjsGI6n8:CS8RAgOBi_8:CyC>6'OB<>8�O�\:9Bi^i_9=J^Z�8:OzGIxn<S8B�°576"8(m{8:HKGS6"8:<XC>GIOB<>Gy\:9=J"C>HjCtGIHjJnAk9BZ+HKJ";"8:w�8:J
�;"8(J�G°CSx"l
�rAgOBi_8:CF+ô÷QHji�-+9B<:}=OzC�w"sjOmNwn<S9=A=<>8:C>CS8:C(}=GI6"8�m?;"8:\(9=i^w�9=C>8yHjJgGS9RHjJn;"8:w�8:J";n8:JgG
CSxnlF�rAgOzi^8(Cê+&P�i{OBÆ(9=J"C(}'��9"}"´v9=i_HjJn8:8:<>HjJ"An}G)�9=J"OBJ"8�-���576"8�CSxnlF�rAgOzi^8(C|OB<>8v\:9=JnCSHj;
�8:<>8:;�HjJ";n8:w�8:J";"8(JgG�TY6"8(J·OLi_9!pB8�HjJ�9=J"8�9BZ@GI6"8(iÄ;"9
8:CYJ"9BG�Oz»b8:\�G7GI6"8�9BGS6"8:<>C:�576"HjC HjC�HKsjsKx"C>GS<IOzGS8:;�HjJ_¬°HKA=x"<S8Qe
� � }gTY6"HK\u6{C>6"9�TYC|OBJ_PRi^OBÆ:9BJ"Cdwb9=C>HKGSHj9=JL\(9=J"CSHKC>Gt�HjJnA{9BZ[GS6"<S8(8k\:9Bi^w"sK8(GS8:sKm�C>8:w'Oz<IOzGS8:;*<S8(A=Hj9BJ"C�+�CSx"l
�rAgOBi_8:C3-��QPÑi_9�p=8kHKJ09=J"8N9BZ�GI6n8<S8(A=Hj9BJ"CX;n9F8(CyJ"9BG|Oz»b8:\(G|OBJgm_9BZ�GI6n8R9BGS6"8:<X<S8:ABHj9=J"C(� � ��5 OBJ'OBsqmFÆ(8:CX8OB\u6%C>x"lF�ËAgOBi_8CS8(w'OB<SOzGI8(sKm%GS<>m
HjJ"ALGS9_;n8(GI8(<Si_HjJ"8vGS6"8�9�p=8:<SOBsjs+l�8:CtGQw"s~Om
HjJ"A�CtGI<IO�GI8:Azm=�

»
»

» »

¼

¼ ¼ ¼

¿À¿À
¿À
¿À¿À
¿À¿À

¿À¿À

¿À

¿À¿À

¿À¿À

¿À¿À
¿À¿À
¿À
¿À¿À
¿À

¿À¿À
¿À¿À
¿À¿À
¿À¿À

¿À¿À
¿À
¿À
¿À¿À ¿À¿À

¿À¿À

¿À¿À
¿À

¿À

¿À¿À
¿À¿À
¿À¿À

»
»

» »

¼

¼ ¼ ¼

¬°HKA=x"<>8�eF� � 4 EFx"lF�ËAgOBi_8:CYHjJ�P�i{OzÆ:9=J"C

�



576"8�J"9BGSHj9=J·9zZyC>x"lF�rA=OBi^8(Cv\OzJ l�8LA=8(J"8:<SOBsjHKÆ:8:;*C>9�GI6'OzG � ��5 \OBJal�8�OBw"w"sKHj8(;TY6"8(JµGI6n8:<S8_OB<>8_O�J�x"i�lb8(<?9zZy;"Hq»�8(<S8(J�G?AgOzi^8(CvGI9�lb8�w"sjOm=8:;��^¬'9=<�8��nOBi^wnsj8B}�GrTX9w"sjO�mB8:<>C@i^Omvl�8�w"s~Om
HjJnAYOYA=OBi^8°9BZnP�i{OzÆ:9=J"C�GS9=A=8�GI6"8(<�TYHKGI6?O7AgOBi_8[9BZ"��9"�@hdsjOm=8:<>Ci_9!pB8{OzsKGI8(<SJ'O�GI8:sqm*OBJn;/OzG?8:OB\u6µGSx"<SJ/O�w"sjOm=8:<?HjC�Ozsjsj9�TX8:;aGI9�i^9�pB8^HKJ 9BJ"8^9zZyGI6n8GrTX9 A=OBi^8(C:�*576"8�sK9=CS8(<�HKCNGI6n8�w"s~Om=8(<�TY6"9*\:OBJ"J"9BGki{OBÈz8�O·i_9!pB8%HjJ�OzJ�mµ9BZYGI6n8\:9Bi^w�9=J"8(J�GQAgOzi^8(C:�ÅrJNAB8:J"8(<IOBsô}!GS6"8dA=9gOBsz9BZ � ��5µHjC�GI9Y;"8�GI8(<Si_HjJ"8�6"9�TµGI9Yw"s~Om�GI6"8�C>x"iÇ9BZnOYJ�x"i�lb8(<9BZyAgOBi_8:C(A � 9BJ�ñB�n}�w��@ñzê@Cô�%576"HKCNHKCNOz\u6"Hj8�p=8:;/l�masK9F9BÈ
HKJ"A�OzG?8OB\u6µCS8(w'OB<IO�GI8{A=OBi^8HjJn;"8:w�8:J";n8:JgGIsqm OBJ";µGS<>m
HjJnA�GS9.\(9=ikl"HKJ"8LGI6"HKC?HKJnZ�9=<>i{OzGSHj9=J0HjJ 9=<S;"8(<�GI9�;"8(GS8:<Si_HjJn8GI6n8?9BxnGI\(9=i^8�9zZ�GS6"8�\:9=i_wb9Bx"J";�AgOBi_8B�

�s��� ëì¡v� Æ£Êx¢Í��Ìp¡(Ã�Ê���ÇÚ����� �¹�
P�AgOBi_87HjC�\(9=J"C>Hj;"8(<S8:;�GI9�l�87\:9=i�l"HjJ'O�GI9=<>H~OBs
HKZ�HKGdCSOzGIHKC>�'8(C�GI6"8|Z�9=sKsj9�TYHjJnAv\:9=Jn;"HKGSHj9=J"CA´� � �?�=e�C�4
� �Y576"8(<S8NOB<S8Xî>xnC>GYGrTy9_w"sjO�mB8:<>C:}�9BZ�GI8(J.\:OBsjsK8:;�M+8(Z�G�OBJn;.YHjAB6�G:�
eF�Y576"8(<S8LOz<S8�C>8(pB8:<IOzs�}�xnCSx'OBsKsKm��'JnHKGI8(sKm�i^OBJgm=}�à��b�:���!�������z}�OBJn;·9BZ�GI8(J*O^w"OB<>GSHj\��x"sjOB<7�(��"	��!�ô�2V/à�������!����� �
�n�Y576"8(<S87Oz<S8|\(sj8Oz<SsKm�;n8(�'J"8(;�	z1@���F�dGI6'O�G[CSw�8:\(HKZ�m?GI6"8|,/�F���
� GS6'OzG�8(HKGI6n8:<°wns~Om=8(<\:OBJ.i^OBÈz8vZ�<S9=iÝOLA=Hqp=8(J.w�9=CSHqGIHK9=J%GI9�HKGSC7��à@�!�������z�
ê"�QM+8(Z�GQOzJ";0YHjAB6�GYi_9�p=8?OBsqGI8:<>J'OzGS8:sKmB}nHKJ�GS6"8�AgOBi_8�OBCYOLTY6"9=sj8z�
ìF�Z�y9zGI6�w"s~OmB8:<SC2È�J"9�T�TY6'O�G2HjC+A=9=HKJ"A79=J�}�H���8B�(GI6"8(<S8dHjC+³=��,/à�������N�&�2�Ë��	z,µ�n�!���b�d�
�n�Y576"8(<S8NOB<S8�Jn9{³�3@�"��³=�*,µ�F���
��C>x"\u6·OzCQ<>9=sjsKHjJ"AN;"Hj\(8�9=<7CS6�xEí_HjJnA^\:OB<S;"C(�
ñF�YÅrJ�GI6"8?�2��	z,µ�'�Xà��&�g�/\:9=Jgp=8(JgGIHj9BJ·OLw"s~OmB8:<Yx"J'OBlnsj8�GI9�i_9!pB8?�&���:�
�B�
�n�Y576"8�<>x"sj8(C�OB<S8LC>x"\u6µGS6'OzG�w"sjO�m.TYHjsKs°OBsqT|Om
C�\:9=i_8kGI9�OBJa8(J";µl�8:\:OBx"C>8_C>9=i_8w"sjOm=8:< TYHjsKs�l�8RxnJ'OBl"sK8QGS9ki^9�pB8B��576"HKCyHjC \Ozsjsj8(;_GS6"8v�
�@c��&�@Va³=���@c����!����� �[EF9GS6"8:<>8NOz<S8�J"9�AgOBi_8:C|TY6"HK\u6·OB<>8�;"<IOTYJ�lgm�<S8:w�8(GSHKGSHj9=J�9BZ�i_9!pB8:C(�
576"8 w"<S8�pFHK9=x"C+<>x"sj8(C2OB<S8dA=8(J"8:<SOBs�� � ��5/6'OBC+l�8:8(JN8��
GI8:Jn;"8:;�GS9Y\:9�p=8(<@A=OBi^8(C�GI6'O�Gp
Hj9=sjOzGI8�C>9=i_8N9BZ°GI6"8(CS8�<>x"sj8(C:}�l"xnG�<Sx"sK8:CRì^OBJn;·�^i�x"C>GROBsKTyOm
C�6"9Bsj;��|576n8�9=<>HjA=HKJ'OBs<Sxnsj8:CY9BZ�PRi^OBÆ(9=J"C7CIO�GIHjCtZ�m�OBsKs�9BZ@GI6"8?OBl�9�p=8?<Sx"sK8:C|TYHqGI6"9=xFGQOBJgm�i^9
;"HK�"\OzGSHj9=J"C(�ÅËG[C>6"9=x"sK;klb8Xwb9BHjJgGI8(;k9=xnG�GI6'OzG � ��5�;n8OBsKC°w"<>Hji^OB<SHKsKmRTYHqGI6?�'J"HKGS8yAgOzi^8(C:}zTY6nHj\u6OB<>8QA=OBi^8(C[GI6'O�Gd6'Op=8�O��"J"HKGS87J
xniklb8(<d9BZ�w�9=C>HKGIHK9=J"CjA � 9=J�ñz�@C��°��9�Ty8�p=8(<:}FGS6"87GI6"8(9=<>mHjCdikxn\u6%i^9B<S8YA=8:Jn8:<IOzs�GS6'OBJ_GI6'OzGyOBJ";^6'OBC lb8(8:J%8��
GI8:Jn;"8:;%GS9N\(9!pB8:<XHjJn�'JnHKGI8YAgOzi^8(COBC7TX8:sjsô��?Ozi^8(C�OB<S8�\:sjOBCSC>HK�'8(; OBC�lb8(HjJ"A.�ô,µà��"	��!���'�d9=<�à@�"	��!�&ág�"� � è ,/à@�"	��!�&�"� AgOzi^8(CCIO�GIHjCtZ�m�GI6"8X\:9=Jn;"HKGSHj9=J�GI6'O�G�Z�<>9=i OBJgmNw�9=C>HKGIHK9=J�lb9zGI6�wns~Om=8(<SC[6'OpB8y8��nOB\�GIsqm?GS6"8yCSOBi_8i_9!pB8:C(�QÅrJ.à��n	!���&ág�'��AgOzi^8(C:}'GI6"8?GrTy9{w"s~Om=8(<SC�i{Om�6'Op=8N;"HK»b8:<>8:JgG�i^9�p=8(C�Z�<>9=i¹OA=Hqp=8:J�w�9=CSHqGIHj9BJ��°P�i{OBÆ(9=J"CYHjCYOLw'Oz<>GIHKÆOBJ�AgOzi^8z�PR\(\:9=<>;"HjJ"A�GS9 � ��5�}|8OB\u6�w�9=C>HKGIHK9=J�HKJ�O�AgOBi_80HKC%OBC>CSHKA=J"8:; O/pzOBsKx"8B}|TY6nHj\u6HjJn;"Hj\:OzGI8(C TY6"HK\u6%w"sjO�mB8:<�+&HKZ+OBJgm#-dHjC Z&O�pB9=x"<>8:;%lgm_GI6"HKCXw'Oz<>GIHK\:x"sjOB<dwb9BCSHKGSHj9=J��°PÛA=OBi^8î \:OBJ.l�8�\:sjOBCSC>HK�'8(;.HKJ�GS9L9=J"8�9BZ@Z�9=x"<Y\O�GI8:AB9=<SHK8:C7l'OBC>8:;�9=J�GI6"8��'J'Ozs+9=xnGI\(9=i_8B4

ïv������!���b��M+8(Z�GY\OzJ0OBsqT|Om
C7TYHjJ�J"9_i{O�GSGI8(<|TY6"Hj\u6�w"sjO�mB8:<YC>GIOB<>GSC7�'<SCtG�+ îÄð f�-��
-.��V��n�!������YHjA=6gGX\OBJ�OzsKTyO�m
CyTYHKJ%J"9ki^OzG>GI8:<dTY6"HK\u6�w"s~Om=8(<yCtGuOB<tGICy�'<>C>G�+ îÄñ f�-��

ö



)21@ágá=�Ñ576"8�w"s~OmB8:<7TY6"9_C>GuOz<>GIC7�'<>C>GQ\OzJ0OBsqT|Om
C7TYHjJ�+ îÕòqò f�-��
ó���	!�Ç576"8?w"s~OmB8:<7TY6"9_w"s~Om
C7CS8(\:9=J";.\OBJ.OBsqT|Om
C7TYHjJ�+ îõô f�-��

¬'9=sjsK9!TYHKJ"A � ��5 \(9=Jgp=8:JgGSHj9=J"C(}'M+8(Z�G¹+&9=<°�ys~OB\uÈG-�GI<SHK8:CdGI9ki^O��FHji_HjÆ(87GI6"8QpBOzsjx"8Q9BZ
O�AgOBi_8NOzJ";·YHjA=6gG�+&9B<Yï 6nHKGI8x-yGI<SHK8:CYGI9_i^HKJ"Hji_HjÆ(8vHKG:�7EF9n}�GS6"8?s~OB<>A=8:<|GS6"8?pzOBsKx"8�9BZO{AgOzi^8z}bGI6n8k6'OBw"wnHj8:<vM28�Z�GvHKC:}bTY6nHjsj8�QHKA=6gGvHKCR\:9BJ�GS8:JgGI8(; TYHqGI6*OzCvCSi^OBsjs+pzOBsKx"8:C�OzCw�9=CSC>Hjl"sK8B�� 9=J"C>Hj;"8(<LO0AgOBi_8 î }°TY6"8(<S8�M+8(Z�G�6'OBC�ö�i^9�pB8:C�GS9*wb9=C>HKGSHj9=J"C ��÷ e ÷xøxøxøa÷ ö¶OzJ";YHjA=6gGN6'OBC�ùÎi_9�p=8(C�GI9·w�9=C>HKGIHK9=J"C ��÷ e ÷xøxøxøa÷ ù*�0576n8{pzOBsjx"8_9BZQ�Ý\OzJ�lb8_TY<SHqGSGI8(J;"9�TYJ.OBC7GI6"8�Z�9=sKsj9�TYHjJ"A�A=8:J"8(<IOBs+8��Fw"<S8(CSCSHK9=J�4

î©ô©ú�îêû; ÷ îêûü ÷ î�ûý ÷xøxø�ø=÷ îêûþ ò%î�ÿ; ÷ î�ÿü ÷ î�ÿý ÷xøxøxø=÷ î�ÿ� �î û ; ÷ î ûü ÷ î ûý ÷xøxøxø=÷ î ûþ Oz<S8�GI6"8?pBOzsjx"8(C�9BZ°GI6"8Nwb9=C>HKGSHj9=J"C7GS6'OzG�<S8:C>x"sKGROzZ�GS8:<Qi^9�p=8(Ci^OB;"8�lgm�M28�Z�G�OBJ";�GI6"8�m�OB<S8?\OBsKsj8(;�GS6"8?� �����{��à@�!�������z� î ÿ ; ÷ î ÿü ÷ î ÿý ÷xøxø�ø�÷ î ÿ� OB<>8GI6n8QpzOBsKx"8:Cd9BZ�GS6"8Qwb9=C>HKGSHj9=J"C[GS6'OzG <S8(CSx"sqG|O�Z�GI8:<di_9�p=8:CXi{Oz;"8Yl�m_YHjAB6�GXOBJn;_GS6"8(m^OB<>8\Ozsjsj8(;%GI6"8�#���V�3b����à@���&���@�B�576"8·M+8�Z�G{OzJ";¶YHjA=6gG_9=wnGSHj9=JnC^Oz<S8�CS8(w'OB<IO�GI8:;�l�m$OaCSsjOBCS6 ò ��P�C{OaJ"9BGIOzGIHK9=J'OBs
CS6n9=<>GS\:xnG:}y\:xn<SsKm�ln<IOB\uÈz8(GIC^\OBJ$l�8�9Bi^HqGSGI8(;$OBJ";$ikx"sKGSHjw"sK8{C>s~OBC>6"8:C ò�ò \:OBJ¶OBsKCS9al�8x"C>8:;·OzC�OLCtGI<S9BJ"A=8:<YC>8:w'OB<SOzGI9B<:�d¬'9=<78��nOBi_w"sK8B4

ú�ú��Ùò�� � ò�� � ô���ò��(òqò��
¬°HjABx"<S8%eF�ëe�CS6"9�TYC_O0CSHKi^wnsj8_PRi^OBÆ:9=JnCkwb9BCSHKGSHj9=J��0ÅËZ �ys~Oz\uÈ CtGuOB<tGICk�'<>C>GLHqGk6'OzC9=J"sqm?9=J"87OpzOBHjsjOBl"sK8 i_9�p=8yGS9�ORw�9=CSHqGIHj9BJNTY6"8(<S8|ï 6"HqGI8|9�TYJ"C°GS6"87s~OzC>G�8:i_wnGrmkC>®
x"OB<S8z}CS9�GS6"8L<S8(CSx"sqGIHjJnA�wb9=C>HKGSHj9=J·6"OBC�O{pzOBsjx"8�9BZ�� � �?ÅËZXï 6nHKGI8�C>GuOz<>GIC��'<>C>G�GS6"8L<S8(CSx"sqGIHjJnAw�9=CSHqGIHj9BJ�TYHKsjs�6"O�pB8kO�pBOzsjx"8�9BZ � }'TYHKGI6��ysjOB\uÈ�A=8(G>GIHKJ"A_GS6"8?s~OBCtG�8(i^wFGrm�CS®�x'OB<>8B�QEF9"}GI6n8?w�9=C>HKGIHK9=J�HjC78(®�x'OBs�GI9 ú	� � ò � � �

» ¼

¬°HjA=xn<S8�eF�éeF4�P�J.P�i{OBÆ(9=J"CYw�9=CSHqGIHj9BJ%TYHKGI6 � ��5¤pzOBsKx"8 ú	� � ò � �
M+8(G î lb8�O�AgOBi_8vC>x"\u6.GS6'OzG4

î©ô©ú�îêû; ÷ îêûü ÷ î�ûý ÷xøxø�ø=÷ îêûþ ò%î�ÿ; ÷ î�ÿü ÷ î�ÿý ÷xøxøxø=÷ î�ÿ� �576"8��2��V��F�!�����L9BZ î HKCXw"<>9F;nx"\:8(;�<S8:\(x"<SC>HKpB8:sKm_lgm^HjJgGI8(<S\u6'OBJnA=HjJ"A?GI6"8�i^9�pB8:CXZ�9B<M+8(Z�G�OBJ";�YHjA=6gG:4�|î©ô©ú	�|î�ÿ; ÷ � î�ÿü ÷ � î�ÿý ÷xøxø�ø�÷ � î�ÿ� ò
��îêû; ÷ �|îêûü ÷ � îêûý ÷xø�øxø�÷ � îêûþ �¬'9=<78��nOBi_w"sj8z4
î©ô©ú�ú � ò e � ÷� ò ú � ò
� � � ÷ ú	� e ò f ���� î©ô©ú�ú � ò
� � � ÷ ú f ò e � ò ú	� e ò�� � � ÷ � � �

576"8yC>x"i±9BZ�OQAgOBi_8 wnsjx"C@HKGSC@Jn8:AgOzGSHKpB8yHjC@OBsqT|Om
C[OQág��	��LA=OBi^8z}zC>HjJ"\(8 GS6"8yC>8:\(9=J";w"sjO�mB8:<Y\OzJ�TYHKJ�lgm�\(9=wgmFHKJ"ALGI6"8��'<>C>GQw"sjO�mB8:<(�íCQi^9�pB8:C:�576"8RpzOBsKx"8:CX9BZ�GI6n8RCSHKi^wnsj8:CtGyA=OBi^8(CyOz<S8RJ�x"i�lb8(<SC:��ÅrJ^GI6"HKCy\:9BJ�GS8��
G}Å/>J�x"ikl�8:<SCc<C>GIOBJ";"CvZ�9B<vHjJgGI8(A=8:<>C�OBJ";*;FmgOB;"HK\L<IOzGSHj9=J"OBsjC�+ �ü� ù ÷ ö�4RHKJ�GS8:A=8(<SC3-�}�C>HjJ"\(8kGI6"8(CS8�OB<>8
GI6n8?9BJ"sKm{J
xniklb8(<SCYGI6'O�GQOBw"w�8OB<YHjJ%�"J"HKGS8B}'sj9
9=wF��Z�<S8(8vAgOBi_8:C(��PRsjsbGI6"8�J�x"ikl�8:<>C�\:OBJl�8?9BlnGuOBHKJ"8:;�Z�<>9=i GS6"8�Z�9=sjsK9!TYHKJ"Ak<>x"sj8(C:4

� f



f ô ú�ò �
ö�� � ô ú ö ò �� ö � � ô ú�ò�� ö �ü���� ;ü������ ô ú �ü�� ò ��� ;ü�� �

¬'9=<78��nOBi_w"sj8z4
ñ ô ú � ò � � �=� ô ú�ò�� �gì �
;ü ô ú f ò � � ���ü ô ú	� � ò�� e �
;n;��� ô ú��ýnü ò �ýnü � � ô ú e ;ü ò �

ÅËG_HjCkHKi^w�9=<>GIOBJgG�GS9 Jn9BGI8�GI6"OzGLGI6"8�\(9=J";"HqGIHK9=J�ö! Éf*ikx"CtG_lb8%GS<Sx"8�HKJ$9B<S;"8(<Z�9=<RGS6"8LOBl�9�p=8L<>x"sj8(CRGI9%TX9=<SÈ���EFx"w"w�9=C>8kGI6"8(<S8LHjCRO%AgOBi_8 î TY6n8:<S8�M+8�Z�G�6'OBCv9BJ"sKm9=J"8Li_9�p=8kGS9.O%w�9=C>HKGIHK9=J0TYHqGI6 O%pBOzsjx"8k9zZ � }+l"xnG?YHjA=6gG�6'OzC�J"9�sj8:A=OBs°i_9�p=8:C(��EF9"}î©ô©ú � ò � �dE
HjJ"\(8 � HKCys~Oz<SA=8(<dGS6'OBJ�fF}
GS6"HjCXAgOBi_8�\(9=<S<>8:CSw�9=J";nCyGI9�GS6"8RC>8:\(9=J";�<Sxnsj8B4ú ö ò � ô ö"� � �7EF9n} îÄô eF�y��9�TX8(p=8(<:}bHKZ�HjJ�GI6"8?CIOBi_8�AgOBi_8?M28�Z�GQ6'OB;·O�i_9!pB8?GS9�te{HKJ"C>GS8OB;a9BZ � }�GS6"8L\:9BJ";"HKGSHj9=J�ö# f�TX9=x"sK;*J"9BG�6"9Bsj;�}�i^OBÈ�HjJnA{GI6"8LC>8:\(9=J"; <Sx"sK8HjJ"OBw"w"sKHj\Ozl"sj8z��ÅrJ·Z&OB\(G:} ú	� e ò � HjCRO�ág�
	!� AgOBi_8B�?YHjA=6gGvTYHKJ"CvHKZXM+8(Z�Gvi^9�p=8(Cv�'<SCtG+�pzOBsKx"8_9BZ|�te�-�OBJ";�M+8�Z�G�TYHjJnC�HKZ7QHKA=6gG�i_9�p=8:CN�'<SCtG}[Z�9=<�QHKA=6gG�\:OBJ"J"9BG�i{OzÈB8%OzJ�mi_9!pB8�HjJ�GI6"HKC7AgOBi_8B�ÅËZnGS6"8dM+8(Z�G�OBJ";?YHjA=6gG+9=wFGIHj9BJ"C+9BZnOYA=OBi^8[OB<S8�J�x"ikl�8:<>C@GS6"8:J�GI6n8�AgOBi_8�HjC2O7J�x"i��l�8:<�9=J"sqm�HqZ�OBsjs
GI6"8YM+8�Z�G�9=wnGSHj9=J"C[OB<S87sK8:CSC[GS6'OBJ�OBsKsFGS6"8YQHKA=6gG�9=wnGSHj9=JnCjA � 9BJ�ñB�n}"w��'ê@C��
¬'9=<R8��nOBi^wnsj8B}�GI6"8�AgOBi_8 ú f ÷� ò � ÷ ì ÷ � � HKC�O{J�x"ikl�8:<(}�l"xnGRGI6"8kA=OBi^8 ú e ò f ÷ ê � HKCJ"9BG:�_ï 6n8:JµGS6"8�pBOzsjx"8L9BZ|O�A=OBi^8LHKC?O�J�x"ikl�8:<(}@GS6"HjC�J�x"ikl�8:<�\:OBJ/l�8�\OBsK\:x"sjOzGI8(;OB\(\:9=<>;"HjJ"ALGS9�GS6"8k²+�&,/à��ô�&³g�����µ#�1@�&��4
� �YÅËZ@GI6"8(<S8?HjCYOBJgm�J�x"i�lb8(<YGS6'OzG7�"GSC:}GS6"8?OBJ"C>TX8:<QHjC|GS6"8�CSHKi^w"sK8:CtG7J�x"ikl�8:<7GI6'O�GQ�nGIC:�
eF�YP±J�x"ikl�8:<|�"GSC�HqZ@HKGYHjC7AB<S8O�GI8:<|GS6'OBJ.OBsjs�GI6"8?M+8(Z�GQ9=wFGIHj9BJ"CYOBJ";sK8:CSC7GS6'OBJ�OBsjsbGI6"8?YHjA=6gGY9=wnGSHj9=JnC:�
�n�Q÷Q9=J"8�9BZ@GI6"8�J�x"ikl�8:<(�íCY9=wnGSHj9=JnC7ikx"C>GY�"G:�
576"8�9=wnGSHj9=J"Cy9BZ2GI6"8�J�x"ikl�8:<7<>8(Z�8:<><S8(;�GS9�l�m^GI6"8?E
Hji_w"sjHK\:HKGrm_Yx"sK8�OB<S8vGS6"8�9=J"8(CGI6"OzG?OBw"w�8OB<�HKJ·GI6"8LZ�9=x"<�<>x"sj8(C�GI6'OzG�wn<S9
;"x"\:8_OBsKs°GI6n8_J�x"i�lb8(<SC:��P�CNOzJ 8��nOBi^wnsj8B}

sj8�G��C�sK9F9=ÈaO�GNGS6"8%AgOBi_8 î ô ú � ;� ò e � � � 9Bx"sj;µHKGIC?pzOBsjx"8_l�8 � ; ü�$� ; ü �ø¬°Hj<>C>GN9BZQOBsKs�}
� ; ü�$� ; ü HKC AB<S8O�GI8:< GI6'OzJ � ;� OzJ";{C>i{OBsKsj8(<[GI6'OBJ�eF}�CS9kHqG �nGIC:��576n8RJ"8��FGyC>GS8:w%HKC GS9�\u6"8(\uÈHKZQGI6n8.9=wFGIHj9BJ"CL9BZ � ; ü�$� ; ü �"G�,�Xm$OBwnw"sKm
HjJnAaGS6"8�Z�9=x"<tGI6$<Sx"sK8B}yHqG�\OBJ$l�8.C>8:8:J$GI6'O�G
� ; ü�$� ; ü ôÕú � ;� ò ýnü ;ü � � � ��ÅËGkHKCN9=lgp
Hj9Bx"CNGS6'OzG?GI6"8^<SHjAB6�GN9=wnGSHj9=Ja�"GSC�HjJ î CS90GS6"8^GS6"Hj<>;
\:9BJ";"HKGSHj9=J�9zZ�GS6"8NEFHji_w"sjHK\:HqGrm{Yx"sK8vZ&OBHjsKC:�

� OBJ î l�8^8(®
x"OBs GS9 � ;ü � � ;ü HjC�A=<>8OzGS8:<�GI6'OzJ � ;� OBJn;/sj8(CSC�GI6'OzJ�eF}�CS90HqG��"GIC(�PRsKCS9"}FHKG7HKCyGI6n8vpBOzsjx"8v9zZ@GS6"8�AgOBi_8 ú � ò e � }FTY6"9=C>8�9=wnGIHK9=J"Cê+ � OBJ";.e�-X;n9_Jn9BG|�"GYHKJ
î �N¬�HjJ'OBsKsKmB}�lgm.GI<SHjOBs�OBJ";*8:<><S9=<(}�HKGR\OBJal�8kCS8(8:JaGI6'O�G � ;ü HjC�GI6"8LC>Hji_w"sj8(C>GvJ�x"i�lb8(<
GI6"OzG7�"GIC(�XEF9"} î©ô � ;ü �

576"HjJnA=C^AB8(G^i^9=<>8�\:9=i_w"sjHK\OzGS8:;�TYHKGS6�A=OBi^8(CLTY6"9=CS8�pzOBsjx"8�HKC^J"9zG{OaJ�x"ikl�8:<(�PãC>x"l"C>8(G�9BZ|GS6"8:C>8�AgOBi_8:C?w"<S8(CS8(J�G�C>9=i_8{HjJgGS8:<S8(C>GSHjJ"A.w"<S9=w�8:<tGIHK8:CkOzJ";/TX8:<S8�ABHKp=8(JCSw�8:\(H~OBs+J"OBi^8(C:4
�(���n	#% ô ú f ò f � �

�=�



12à'& ô©ú f ò % � �
c2�F¸^�)( ô©ú % ò f � ô*� &��
�!�&�b�,+.-/��0 ô©ú f ò ú f ò��21 ��� �
,��&�b�,+.- � 0 ô©ú�ú31,ò f � ò f � ô4� �50=�

576"8/wn<S8(p
HK9=x"C�pBOzsjx"8(C0OB<>8µ\:OBsjsK8:; �&�76°�������
��&,/�'�&�B�ãEFx"<Swn<SHjC>HjJ"ABsKm=}�HKG�\OzJÛl�8w"<>9!pB8:J�GI6"OzG8%�HKCysK8:CSCXGI6'OBJ%OBsjs�w�9=CSHqGIHKpB8�J�x"i�lb8(<SC:}nA=<S8:OzGI8(<XGI6"OBJ�OBsKs�Jn8:AgOzGSHKpB8vJ�x"i��l�8:<SC(}�l"xnG�³=�b�2�r1@�:�
c�TYHKGS6af£A � 9=J�ñB�n}�w�� � fBfDC��?W�9=<S8(9!pB8:<(}+HKGv\:OBJ*l�8kw"<S9�pB8:J*GI6'O�G&^OBJ";9��0?OB<S8�CtGI<>Hj\(GSsKm_w�9=CSHqGIHKpB8�+ôM+8�Z�GY\OBJ�OBsqT|Om
C7TYHjJ�-�}nl"xFGYsj8:C>C|GI6'OzJ�OBsjsbwb9=C>HKGSHKp=8
J�x"ikl�8:<>C:}'TY6"8:<>8OBC:(�OBJn; � 0kOB<>8NCtGI<>Hj\(GSsKm{J"8:AgO�GIHKpB8*+&QHKA=6gGY\OBJ0OBsKTyOm
CYTYHKJ�-�}�l"xFGA=<>8OzGS8:<dGI6'OBJ^OBsKs'J"8:AgO�GIHKpB8YJ
xniklb8(<SC(� EF9=i_8�P�i{OBÆ(9=J"Cdw�9=CSHqGIHj9BJ"C[TY6"9=C>8�pzOBsjxn8QHKC OBJHjJF�'J"HKGS8:C>Hji^OBsb\:OBJ�lb8�CS8(8:J.HjJ�¬°HjABx"<S8�e
�é�n�

» ¼
î©ô %

» ¼
î�ô &

¿À » ¼

î©ô � ü
¬�HjA=x"<>8�eF�í�n4�ÅrJn�'JnHKGI8(CSHKi{OBsKC|HjJ�P�i{OBÆ(9=J"C

�°�nwn<S8:C>CSHK9=J"C79BZ2AgOzi^8(CX\:OBJ�A=8(GXp=8(<>m^\:9=i_w"sjHK\OzGS8:;���576"8:<>8�OB<S8QGrTy9LCtGI<SOBHjA=6gG>Z�9=<t�TyOB<S;�TyO�m
C�9BZQCSHKi^wnsjHKZ�m
HKJ"A�GI6"8(CS8�8��Fw"<>8:CSC>Hj9=JnC:4�c2�F���g�!�&�@V¤c@��,��&�2�n���
c ��à2�!�&���@�OBJ";����+à@�'��:�ô�2V�	!�g�b��	�����°���.,/�F���
�B�M+8(G î lb8�O�AgOBi_8B4
î©ô©ú<; ÷>=�÷>?ê÷xøxø�ø ò�@ ÷>A(÷CBj÷�øxøxø �

OBJ"; ;/D = ��E
HjJ"\(8�M+8(Z�G�GI<>Hj8:CQGI9^i{O��FHKi^HKÆ:8vGI6n8�pzOBsjx"8?9BZ î }bM28�Z�GRTYHKsjs2OBsqT|Om
Cw"<>8(Z�8:<�GS9�i^9�p=8LGS9 = <SOzGI6"8(<vGI6'OzJ ; �kÅrJa9BGI6n8:<vTX9=<S;"C(} ; HKC�c2�b,/�ô�2�n���
c�lgm = �EFHKi^HKs~OB<>sKm=}BQHKA=6gGyTYHKsjs�OBsqT|Om
C|w"<>8(Z�8:<yO�CSi^OBsKsj8:<�pzOBsKx"8QGS9LO�sjOB<SA=8(<X9BJ"8B}
CS9LHqZ @ED AHKG@HKC�CSOBHj;�GI6'O�G A HjC@c2�b,/�ô�2�n���
c�lgm @ ��P�sjs=GI6n8y;"9=i_HjJ"OzGI8(;N9=wFGIHj9BJ"C2\OBJNlb8X;"8:sK8(GI8(;Z�<S9BiÄO�AgOBi_8B�[ÅrJ�GI6"HKC7\OBC>8 î lb8(\:9=i_8:C(4
î©ô ú =(÷>?�÷�øxøxø ò�@ ÷CBj÷�øxøxø �

¬'9=<d8��nOBi_w"sj8z}
HqZ î�ô ú f ÷��÷ e ò � ÷ ê � GS6"8:J_GI6"8QM+8(Z�GX9=wnGSHj9=JnCdf ÷� OB<S8Y;"9=i_HjJ"OzGI8(;
lgm�e�OBJ";�GI6"8?YHjA=6gGY9=wFGIHj9BJ�ê�HKC7;"9=i_HjJ'OzGS8:;�lgm��n� EF9n} îõô ú e ò � � ô e ;ü �

P 	!�g����	z�:�&���&�/,/�F���·HKC?O�i_9�p=8�TY6"9=CS8_8(»b8:\�G�\:OBJ/HKi^i_8:;nH~OzGS8:sKm�l�8^<>8(pB8:<SC>8:;lgm%GI6n8?9Bw"wb9BJ"8:JgG�XM+8(G î l�8?O�A=OBi^8z4
î©ô©ú<; ÷>=�÷>?ê÷xøxø�ø ò�@ ÷>A(÷CBj÷�øxøxø �

M+8(G��C%OzCSCSxni^8�GI6"OzG%M+8�Z�G^i_9�p=8(C^GI9 w�9=CSHqGIHj9BJ ; OBJn;�}XZ�<>9=i ; }|QHKA=6gG�6'OBC^OBJ
9=wnGSHj9=J ; ÿ }'C>x"\u6.GS6'OzG4 ;|ÿ�ô©ú�F ÷HGÅ÷HI�÷xøxø�ø ò�J ÷>K�÷HL ÷xø�øxø �

� e



ÅËZ ; ÿ D î GS6"8:J�GI6"8�i_9!pB8�GI9 ; lgm�M+8(Z�GQHKC7<S8(pB8:<>CSHjlnsj8?CSHjJn\:8?QHKA=6gGY\OBJ�A=8�GQGS9
O^w�9=C>HKGIHK9=J�OzGQsj8:OBC>GROBCQA=9F9
;.OBC î �7M+8(Z�GQTYHjsKs+i^9�pB8?GS9 ; }�YHjA=6gGYTYHjsKs�i_9!pB8NGS9 ; ÿOBJ";µGI6"8(J�M28�Z�GkTYHjsKsdi^9�p=8_GI9·9BJ"8%9BZ7GS6"8 F ÷HGÅ÷HI�÷xø�øxø 9BwnGIHK9=J"C:�·EF9"}°GS6"8%i_9�p=8^GS9; \OBJal�8�l�m
w'OzCSCS8(;�lgm*<S8(w"s~Oz\:HjJnA�HKG�TYHKGS6 F ÷>G�÷HIÙ÷xøxøxø PQZ�GI8(<vGI6"8�CSxnl"C>GSHKGIxFGIHj9BJ îl�8:\:9Bi^8(C:4

îõô ú�F ÷HGÅ÷HI�÷xøxø�ø�÷>=�÷C?�÷xø�øxø ò�@ ÷>Av÷>B`÷xøxøxø �
576"8�CIOBi_8�w"<>HjJ"\(Hjw"sK8R\OzJ�l�8�OBw"wnsjHj8(;%Z�9=<|i_9�p=8:CY<>8(p=8(<SC>Hjl"sK8�l�m�M28�Z�G��ÅËZ@GI6"8(<S8�HKCOLwb9BCSHKGSHj9=J @�ûvô©ú�M ÷>N`÷HO ÷xøxøxø ò�P ÷>Q�÷>R�÷xøxø�ø �
CSx"\u6�GI6'O�G @ û  î }"GS6"8:J @ \OBJ�l�8?<>8:w"sjOB\:8(;.lgm P ÷>Q�÷>R�÷xø�øxø OBJn;�TX8N6"O�pB8B4

î©ô©ú<; ÷C=�÷>?ê÷xøxøxø òSP ÷>Q�÷>R�÷xøxø�ø=÷>Av÷>B`÷xøxøxø �
Q8�p=8(<SCSHKl"sj8�i_9!pB8:C^\OBJ$lb8�;"H:o^\(x"sKG�GS9/OBJ"OBsKm
Æ:8z��576"8.A=9gOBs79zZvlgm
w'OBCSC>HjJ"Aµ<S8��p=8(<SC>Hjl"sK8%i^9�pB8:CLHjC?GI9*C>Hji_w"sjHqZ�maO·AgOBi_8 î }[l"xnGkHjJ�9=<>;"8:<�GS9·\u6"8(\uÈ/Z�9=<�<>8(pB8:<SC>Hjl"sK8i_9!pB8:C7GI6n8�pzOBsKx"8�9BZ î ikx"CtGYlb8�\:9Bi^w'Oz<S8:;�GS9^9BGS6"8:<7A=OBi^8(C:� EF9n}�OzG7�'<SCtGQA=s~OBJn\:8�HKGi_HjA=6gG�CS8(8:i�sKHjÈB8Ll�8:ABA=HjJ"A�GS6"8�®
xn8:C>GSHj9=J��%��9�TX8(pB8:<:}@GI6"8�pzOBsjxn8L9BZ7O�AgOBi_8L\OzJ/l�8\:9Bi^w'Oz<S8:;*GS9�9BGI6"8(<�AgOBi_8:Cv8�p=8(J/HKZdTX8L;"9�J"9BG�È�J"9�TæHqGICvC>Hji_w"sj8(C>GvZ�9B<Si AV� � ���geF}

w����BêDC��576"8:<>8�HjCv9=Jn8LHji_wb9=<tGuOBJgGR;"HK»b8:<>8:J"\(8_l�8(GrTX8:8(J/O�AgOzi^8�GS<S8(8L\:9=J"CtGI<>x"\(GS8:; x"CSHKJ"AGI<SOB;"HqGIHj9BJ'OBs'i_HjJ"HKi{O��LCS8Oz<S\u6�OBJ";�O�A=OBi^8QGI<>8:8v\(9=J"C>GS<Sx"\�GI8(;�Z�9=sKsj9�TYHjJnA � ��5 <Sx"sK8:C:�576"8�Z�9=<>i^8(<|GI<S8(8�\:9=JgGuOzHjJ"C7l"<SOBJ"\u6"8(CQGS6'OzGQOB<>8�Z�9=<Si_8:;�9=JnsKm%lgm�OBsqGI8(<SJ'OzGSHjJ"A�i^9�p=8(Ci^OB;"8%lgm/GS6"8%GrTX9 wns~Om=8(<SC:�µ576"8�s~OzG>GI8(<NGI<>8:8z}X6"9�TX8(pB8:<:}X\:9=JgGIOBHjJ"C�l"<IOBJn\u6"8:CLTYHKGS6CS8(®�x"8:J"\(8:CY9BZ+i_9�p=8(C|i{Oz;"8�lgm_GI6"8�CIOBi_8Rwns~Om=8(<:}
CSHjJn\:8RGS6"8R9=wnwb9=Jn8:JgG|HKCyOBsKsj9�TX8:;^GS9w"sjO�m{HjJ�OL;"HK»b8:<>8:JgG�+&C>x"l�-tA=OBi^8z�P � ��5$AgOBi_8|GI<>8:8YHjC[wn<S8:C>8:JgGI8(;%HjJ�¬�HjA=x"<>8QeF��ê"�°ÅrJ^OBJgmLw�9=CSHqGIHj9BJ�}=OBsKsFGS6"8Yi^9�p=8(Clgm�M+8(Z�G_OB<>8�CS6"9�TYJ�TYHKGS6�OzJ�Oz<S<S9�T wb9BHjJgGIHKJ"A0GI9·GS6"8�sj8�Z�G�OBJ";$OBsKsXGI6n8�i^9�p=8(C�l�mYHjA=6gG^OB<S8.CS6"9�TYJ�TYHqGI6�OBJ¶OB<><S9�T¹w�9=HjJgGIHKJ"A*GI9 GI6"8.<SHjAB6�G:�¶ÅËG%\:OBJ�l�80C>8:8(J�GI6'O�GCS9Bi^8�l"<SOBJ"\u6"8(C�HKJ%GI6"8�GS<S8:8�\(9=JgGuOBHKJ�C>x"\:\(8:C>CSHKpB8�i_9�p=8:CYi^OB;"8�lgm%GS6"8�CIOBi_8�w"sjO�mB8:<(�÷�9zGROzsjs�9BZ�GI6"8?l"<SOBJ"\u6"8(CR6'Op=8?GI6"8?CIOzi^8�sj8(J"ABGS6��X576nHjCQHjC7l�8:\Ozx"CS8NCS9=i_8�wb9=C>HKGSHj9=J"C;"8(\:9=i_wb9BCS8vHKJ�GS9kHjJn;"8:w�8:J";n8:JgGYCSx"l
�rAgOBi_8:CXGI6'OzG|OB<S8RJ
xniklb8(<SC(}"CS9LHqGyHKCyCSxGo^\(Hj8(J�G7GS9î>x"CtGQGIOBsjsqm^GS6"8�J�x"ikl�8:<SCQOBJn;�GS6"8��'J'OBs+J�x"ikl�8:<YHKJ";"Hj\:OzGI8(C|TY6"9�GI6"8�TYHjJnJ"8:<7HKC:�576"8?<S9
9BG7w�9=CSHqGIHj9BJ�HjC78:®�x"HqpzOBsj8(J�GYGS9�GS6"8�AgOBi_8B4
îõô ú	� �e ÷ f ÷ f ÷ f ò % ÷ � e ÷ e �

EFHjJn\:8QM+8(Z�G HjC[GS<>m
HjJ"A�GS9NHKJ"\:<>8OBC>8YGS6"87pzOBsjx"8Y9BZ�GI6n8QA=OBi^8YOzJ";{YHjAB6�G�GS9�;"8:\(<S8OzCS8HKG:}gGI6"8RM28�Z�Gy9BwnGIHK9=J"CXOB<S8Q;"9=i_HjJ'O�GI8:;_lgm%fNOBJ";_GI6"8RQHKA=6gGX9BwnGIHK9=J"C l�mL� eF�dEF9 î \:OBJl�8?C>Hji_w"sjHq�'8:;^GI9"4
î©ô©ú f ò�� e �

TY6"Hj\u6�HjCQOB\�GIx'OzsjsKm{OkZ�x"Æ:Æ�m�AgOBi_8vCSHKJ"\:8�TY6"9
8(pB8:<�i^9�p=8(C7�'<SCtG�\:OBJ�TYHjJ��

�s�'Á T Êx� Æ���Ã��
÷�HKi HjC?OBJ Hji_w'OB<tGIH~Ozs°AgOBi_8B�_ÅËGNHjC�w"s~OmB8:;µTYHqGI6µO�J�x"i�lb8(<N9BZy6"8Ozw"CN8:OB\u6�9=Jn89BZ�TY6"Hj\u6.\:9=JgGuOzHjJ"C�O_J�x"i�lb8(<�9BZ�GI9=Èz8:J"C(}�OBCYC>8:8:J0HjJ.¬°HjA=xn<S8?eF�éìF�|P±i_9!pB8N\(9=J"C>HjC>GSC9BZX<S8(i^9�p
HjJ"A�O�J�x"ikl�8:<�9BZ GI9=Èz8:J"C�Z�<S9=i O�C>HjJ"ABsj8L6"8:OBw���576"8_w"s~Om=8(<�TY6"9.\:OBJ J"9sj9BJ"A=8:<7<>8:i_9�p=8?OkGI9=Èz8:J0sK9=CS8(C|GI6"8�AgOzi^8z�

� �



¼
»

f ò<� eUUUUUUUUUUUUUUUU V
WWWWWWWWWWW X
YYYYYYYY Z
[[[[[[ \

] ] ] ] ] ]_^
` ` ` ` ` ` `�a
b b b b b b b b b b b�c¼

»
¿À

�s;üddddde
f f f f fg
À À À À À.h

¼
»¿À
f

¼ »
¿À

f[[[[[ \
i i i i ij

¼ »
¿À

fddddde
k k k k k l

¼» ¿À %[[[[[ \
i i i i ij

¼» ¿À � e f f f f fg
] ] ] ] ]_^
¼

»¿À
e

¼ »
¿À¿À

� �
¼»¿À ¿À
f

¼
»

¿À
¿À
�

¼
»

¿À¿À
� � ¼ »

¿À
¿À
�

¼
»
¿À¿À
� � ¼ »

¿À
¿À
�

¼»¿À ¿À
f

¼ »¿À ¿À
f

¼
»
¿À
¿À% k k k k lmmmm n

¼
»
¿À¿À
� �

¼ »
¿À¿À
¿À
¾

k k k k l
¼ »
¿À¿À
¿À

¾

¼» ¿À¿À(¿À
¾

¬°HKA=x"<S8?e
�íê"4 � ��5ÛA=OBi^8�GI<S8(8

EFHjJn\:8?HjJ�÷�HKiÄlb9zGI6�w"s~Om=8(<SCQ6'Op=8�GI6"8?CIOzi^8�i_9!pB8:CYZ�<S9=iÄOBJgm�wb9=C>HKGSHj9=J�}"O_÷QHjiAgOBi_8vHKC|HKGSC|9�TYJ�Jn8:AgOzGSHKpB8B��PRCQOk<>8:CSxnsKG}FGI6"8�C>x"iã9BZ2GrTX9{÷QHji 6"8Ozw"C79BZ@8:®�x'OBs+C>HjÆ(8HjC78(®�x'OBs+GI9_OLág��	��.AgOBi_8B�

o pq r o pq r
o pq r ss s

s ss ss s s

¬°HKA=x"<S8�eF�ëì
4�576"8NA=OBi^8�9zZ[÷QHji

576"8LpzOBsjx"8L9zZyO�÷QHjiÉ6"8OBwaHKC�\OBsKsj8:;aO��@�&,a����	���ÅrJaw'Oz<>GIHK\:x"sjOB<:}�O�J"Hjikl�8:<t%�ö\:9B<S<S8(CSw�9=J";"C�GS9.O�÷QHjiÉ6"8OBwaTYHKGS6!ö�GI9=Èz8:J"C?OBJ"; HjCR\OBsK\:x"sjOzGI8(;aOB\:\(9=<S;"HKJ"A�GI9�GI6n8Z�9=sKsj9�TYHjJ"ANZ�9=<Sikxns~OBC(4%�ö ô ú %zf ÷ % ��÷ %Be ÷xøxøxø'÷ %E+�ö � � - ò %7f ÷ % ��÷ %Be ÷�øxøxø�÷ %E+�ö � � - �%zf ô ú�ò � ô f% � ô ú %zf ò %|f � ô ú f ò f � ô %
� ê



ÅËG�GSx"<SJ"C�9=xnG?GI6'OzGNGI6"8^CSx"i 9BZ|GrTX9*J"HKiklb8(<SC?HjCNOBJ"9BGS6"8:<NJ"Hji�lb8(<:�0EFHjJ"\(8{÷QHjiHjC�GI6n8{CSxni 9BZ7O.J�x"ikl�8:<N9BZY6"8Ozw"CkOBJn;/GI6"8_pzOBsjx"8_9BZ78:OB\u6�6"8:OBw�HjCNO.JnHjikl�8:<(}°HKGZ�9=sKsj9�TYCyGI6"OzGYGI6"8�pzOBsjxn8�9BZ°8�p=8(<>m�÷�HKiãAgOzi^8�HKCYO�JnHjikl�8:<(�576"8LAgOBi_8k9BZ ÷QHjiÉHjCQp=8:<tm*Hji_w�9=<>GIOBJgGRl�8:\:OBx"CS8�HqGvw"sjO�m
C�O%\(8:JgGI<SOBs[<>9=sj8NHjJ·GI6n8GI6n8:9=<tma9BZyHKi^w"OB<>GSH~OBs�AgOBi_8:C:��ÅËGN\OBJ l�8_wn<S9�p=8(J/GI6'O�GN8�p=8(<>ma�'J"HqGI8B}2sK9F9=w
�ËZ�<S8(8B}+HKi��w'OB<tGIHjOBs'AgOBi_8�HKCX8(®�x"HKpzOBsK8:JgGXGS9kON÷�Hjiø6n8OBw!A´� � ���ge
}
w��nìB�DCô�dEF9�÷�Hjiø8(J"\:sK9=CS8(CyGI6n8GI6n8:9=<tm�9BZ�Hji_w'OB<>GSH~OBs�AgOBi_8:C(�

�s�.Î u/vÍ�¹Ã�� ¡xwvÃ���Ëyv*ß
ï 6"8:JaO_AgOBi_8N\(9=J"C>HjC>GSCv9BZdi^OBJgm�CSx"l
�rAgOBi_8:C(}�HqGRi^Om.l�8�;nHqo_\:x"sqG�Z�9B<RO{wns~Om=8(<GI9*\u6n9F9=C>8�GI6"8%<>HjA=6gGLC>x"lF�ËAgOBi_8{GI9*i_9�p=8�HjJ���)�J"9�TYHjJnA*6"9�Tãikxn\u6$i_9�p
HjJ"A·HKJ�OCSxnlF�rAgOzi^8�HKC|Ty9=<tGI6�6"8:sKw"CYCSHKA=J"HK�"\OBJgGIsqm=�
ÅËZdO^C>x"lF�ËAgOBi_8?HKCRO_J�x"ikl�8:<:}�CSO�m î ôÄú � ò e � ô � ;ü }�lb9zGI60wns~Om=8(<SC�TX9=x"sK;0sKHjÈB8

GI9NOp=9=HK;�i^9�p
HjJ"A�HKJ^HqG}=C>HjJ"\(8�HqG�Ty9=xnsj;_9=J"sKmNTy9B<SCS8(J{GI6n8:Hj<�w�9=C>HKGIHK9=J���M+8(Z�G \OBJ^i^9�pB8GI9 � GI6"8(<S8(Z�9B<S8?A=HKp
HjJnA_xnw06'OBsqZ[O�i_9!pB8�OzJ";.GS6"8NCSOBi_8?6n9=sj;"C7Z�9=<QYHjA=6gGQlgm�i^9�p
HjJnAGI9%eF�|576"HKCRHKCYGS<Sx"8?Z�9=<Y8(pB8:<>m.CSxnlF�rAgOzi^8�TY6"9=C>8NpzOBsjxn8?HKCRO_J�x"ikl�8:<:�7576nHjCQsj8Oz;"CQGS9GI6n8�Z�9Bsjsj9�TYHKJ"AkCSHKi^wnsj8vw"<>HjJ"\(Hjw"sK8B4
-.�g����	%,/�
�b�0�ô���/�12�z+IV��',/�.�!3@�F�^�g�n�'�ô12�n���
�L���/�µ��1@,*���
	1��@���F�:�L��3@��	!�·�&���@�'�!3@�ô�2V/�
�&�:�.���c2�³�

PRJ"9zGI6"8(<QC>Hji_w"sj8R\OBC>8NHKC|TY6"8:J0O�C>x"lF�ËAgOBi_8 î HjCYO��(¸^����³z3d4
î©ôõú31 ò	{ � 1  { ÷ 1 ÷ { 4�ö}|�ù �H~����

ÅrJ GS6"HjC�\:OBCS8LTX8^\:OBJµ;n8(�'J"8�GI6n8���F,µà��
	!�n��1@	!�2�R9BZ î }+TY6"Hj\u6 i^8:OBCSxn<S8:C�GI6n8pzOBsjxn8�9BZ°i_9�p
HjJ"A�HjJ î }�OBC(4
� ô �

e + 1"��{ -
ÅËZQOBsjs[GS6"8{C>x"lF�ËAgOBi_8:CNOB<S8^C>TYHKGS\u6"8:C(}[GI6"8(J�O.wns~Om=8(<�CS6n9=x"sj;µi^9�pB8{HjJ GI6"8^CSx"l
�AgOBi_8vTYHKGS6�GI6"8�6"HKA=6"8:CtG7GI8(i^w�8:<SOzGIx"<>8B��?Ozi^8(C�HjJ¶TY6"HK\u6 l�9BGS6 wns~Om=8(<SC�OB<>8*8OBA=8(<%GI9�i_9!pB8aOB<S8*\:OBsjsK8:; 32�'�aAgOBi_8:C:�E
TYHqGI\u6"8(C[OB<>8X8��"Ozi^w"sK8:C@9BZ"6n9BG°A=OBi^8(C:�°ÊvJ?GS6"8y9BGS6"8:<@6'OBJn;�}BJ�x"ikl�8:<>C°Oz<S8 8��nOBi_w"sj8(C9BZ�³=���&cÛAgOBi_8:CLl�8:\:OBx"C>8.J"8(HKGS6"8:<�w"sjO�mB8:<�HjCkTYHKsjsKHjJ"A0GS9ai^9�p=8�HKJ�GS6"8:i���PRJn9BGI6"8(<8��nOBi_w"sK8_9zZy\(9=sj; AgOBi_8:C?OB<>8_á�12V�á=¸k�'�2V��B}2TY6"8:<>8{l�9BGI6 w"s~OmB8:<SCNOB<>8_xnJ�TYHKsjsKHjJ"A{GS9i_9!pB8�C>HjJ"\(8�HqGdTYHjsjsn9=J"sKmLTX9=<>CS8:J^GI6"8(Hj<dwb9BCSHKGSHj9=J��O��x"ABÆ(TyOBJ"A�w�9=C>HKGIHK9=J"Cd\OzJ{9
\:\:xn<XHKJPRi^OBÆ(9=J"CQOBJ";�w"sjO�m
HKJ"ALGI6"8(iÄ9=xnG7TX8:sKs+HjC7J"9BGYGS<SHKp
HjOBsÅA�W.5Yf � Cô�W.9�p
HjJ"A*HKJ�J�x"ikl�8:<SC�HjCkl'Oz;/Z�9=<�l�9BGS6�w"s~Om=8(<SC(}�CSHjJn\:8�OBJgmµi^9�p=8{l�m�M+8(Z�G�TYHKsjs;"8(\:<S8:OBCS8NGI6"8?pBOzsjx"8�9BZ[GS6"8�A=OBi^8?OBJn;*OBJgm�i^9�p=8Nlgm0YHjAB6�GYTYHKsjs+HjJn\:<S8:OBCS8NHKG:�YEF9"}bOAgOBi_8?\OBJ.C>GI9Bw0TY6"8:JaOzsjs+CSxnlF�rAgOzi^8(CRl�8:\:9Bi^8?J�x"ikl�8:<SCvOBJ";.GS6"8�wns~Om=8(<SCv\:OBJ_î>x"CtGOB;";%OBsjs'GI6n8vJ�x"ikl�8:<SC GI9��"J";�9=xnGXTY6"9�GI6n8�TYHjJnJ"8:<|HKC:�[576n8vwb9BCSHKGSHj9=JnCX9BZ+O�AgOBi_8 îGI6"OzGQOB<S8�8(®
xnHKpzOBsj8(JgG7GI9_J
xniklb8(<SCQOB<>8?\:OBsjsK8:;%GS6"8?�(����à�à��&�@Vµà��b�:���!��������9BZ î �576"8�� �����N�(����à*HKC[GI6"8QC>GS9=w"w"HKJ"A�wb9=C>HKGSHj9=JL<>8OB\u6"8(;{HqZ�M+8(Z�G CtGuOB<tGIC��'<SCtGXOBJ";_lb9BGS6w"sjO�mB8:<>CNi_9�p=8^OBsKGS8:<SJ"OzGI8(sKm*HKJ GS6"8^CSOBi_8_C>x"lF�ËAgOBi_8B�{576n8{#���V�3b�·������à�HjC?;"8(�'Jn8:;CSHKi^HKs~OB<>sKm{HKZ YHjA=6gGvCtGuOB<tGICv�'<>C>G:�NM+8�G��CvGuOBÈz8�GI6"8LA=OBi^8 î ô ú�ú e ò � � ò � ÷ ì � OBCvOBJ

8��nOBi_w"sK8B�7M+8(Z�G�\OzJ·i^9�pB8?GS9 ú e ò � � Z�<S9=iÄTY6"HK\u6·YHjA=6gGQ\OzJ0GI6"8(J0i_9�p=8NGS9 � �QEF9GI6n8%M+8(Z�G�C>GI9Bw�9BZ î HjC � �0YHjA=6gGN\OBJ/i^9�p=8^GI9·�.9=<LìF}�l"xnGkOBJ�HjJgGS8:sjsKHjA=8(JgG�YHjAB6�Gw"sjO�mB8:<7TYHjsKs�\u6"9
9=C>8��LCSHKJ"\:8�HqG7HjCYCSi^OBsKsj8:<(��EF9�GI6n8NYHjAB6�G|C>GI9Bw.9BZ î HjCY�F�ÅËZ+O�6"9BGdA=OBi^87HKC�J"9BG O�C>TYHqGI\u6_HKGSC[GI8:i_w�8:<IO�GIx"<>87\OBJ"Jn9BG lb8Y\Ozsj\:xns~OzGS8:;kGI<>HKp
H~OzsjsKmB�ÅrJ�GI6nHjC�\:OBCS8%GS6"8{GS8:i_wb8(<IOzGSx"<S8^HjC�\:OBsj\(x"s~O�GI8:;/l�m/<S8(wb8:OzGI8(;"sKm�³=�����ô�&�@V�GI6n8%AgOBi_8B�
� ì



� 9
9=sjHKJ"A/HKJ�pB9=sKpB8:C%HKi^w�9=C>HjJ"A/OµGuO����_9=J�8Oz\u6 i_9�p=8*OzJ";�HjC%;n8:J"9BGS8:;�lgm î ± +��
\:9
9=sK8:;/lgm G�-��*EFHKJ"\:8^wb9=C>HKGSHKp=8_pzOBsjx"8(CkOB<>8^Z&Op=9Bx"<IOBlnsj8^GS9*M+8(Z�G:}°GI6"8_GuO��µ9=J�M28�Z�G��Ci_9!pB8:C�HKCRHji_w�9=CS8(;·lgm0C>x"lnGI<SOB\(GSHjJ"A��YZ�<>9=i¹8OB\u6aw�9=CSHqGIHj9BJ�}'TY6"8:<>8OBC�Z�9=<RQHKA=6gGRGI6n8
GuO!��HKCkOB;";n8:;�GI9*8:OB\u6�wb9BCSHKGSHj9=J��aEF9"} î ± ô ú�î û± � � òXî ÿ± ��� � � � 9
9=sKHjJ"A.C>GI9Bw"CTY6"8(J�GS6"8vpzOBsjx"8R9BZ2GI6"8�AgOzi^8vHKC7HjJn�"J"HKGS8:CSHKi{OzsjsKmk\:sj9BCS8RGS9^OkJ�x"i�lb8(<:�d576"HjC7J�x"i�lb8(<HjC_\Ozsjsj8(;$GS6"8·,µ�
�"�±9zZvGI6"8.AgOBi_8�OBJ";�GS6"80\(9=<S<>8:CSw�9=J";nHjJ"A GuO��$HKC^8(®
x"OBs�GS9µGI6n8���
,/à���	!�n�!12	!�{9BZ@GI6"8�AgOzi^8z�ÅËG�\:OBJ�l�8^C>6"9�TYJ/GI6"OzG�HqZFùÞHKC?GS6"8_i^8:OBJµpzOBsKx"8_OBJ";��RGI6"8_GI8:i_w�8:<IO�GIx"<>8^9BZ|OAgOBi_8 î GS6"8:J�4

ù � � ñ î ñ ù)���
EF9"}�GI6"8?pzOBsjx"8(C�GS6'OzG î \:OBJ0GIOBÈB8�OB<S8N\:8:JgGS8:<S8(;aOB<S9Bx"J";Íù*}�TY6"Hj\u60HjCYTY6�m�ù HKC\Ozsjsj8(;%GI6"8�i_8OBJ�9BZ î �ï 6"8:J�OQA=OBi^8dHKC+\:9=i_w"sj8��b}�GS6"8 GS8:i_wb8(<IOzGSx"<S8 OBJn;?GS6"8Xi_8OzJ�pzOBsKx"8d\OBJ?l�8 Z�9=xnJ";TYHKGS6�GI6"8�6"8(sjw�9BZnO|A=<IOzw"6�}�TY6"Hj\u6?HjC�\OBsKsj8:;�O|�!32��	�,/��V�	!�"à�3d��P�GS6"8:<>i^9=AB<IOBw"6�w"sK9BGICGI6n8|M+8(Z�G°OBJ";LYHjAB6�G�C>GS9=w"C�9BZ"GI6n8y\:9
9=sK8:;�A=OBi^8�Z�9=<�OBsKs�GS8:i_wb8(<IOzGSx"<S8(C:��PRsKGS6"9=x"AB6NGI6n8GI8(i^w�8:<SOzGIxn<S87HjC�GI6"87HKJ";"8:w�8:Jn;"8:JgGdpzOBsjx"8z}=HKG[HjC°GS<IOB;"HqGIHK9=J'OBsKsKm�w"sK9BGSGS8:;L9=JLGS6"8|p=8(<>GIHK\OBsO��FHjCNOBJ"; GI6"8_;"8(wb8(J";"8:JgGkpzOBsKx"8:CNOB<>8^w"sK9BGSGS8:; 9=JµGS6"8_6"9=<SHKÆ:9=JgGIOBs�9=J"8z��W.9=<S8(9�p=8:<(}HjJn\:<S8:OBCSHKJ"A�w�9=C>HKGIHqp=8YpzOBsjx"8(C|OB<>8�GS<IOB;"HqGIHK9=J'OBsKsKmNw"sj9BG>GI8(;{GI9?GI6"8vsK8(Z�GX9BZ�GS6"8v6"9=<>HjÆ(9=JgGuOBsO��FHjC(}QTY6nHjsj80J"8:AgO�GIHKpB8*pBOzsjx"8(C�OB<S8*wnsj9BG>GI8:;�GS9�GI6"8a<SHKA=6gG�Ñ¬°HjA=xn<S8*e
�é��CS6n9!TYC�GI6n8

GI6n8:<Si_9=A=<SOBw"6¶Z�9=<%GS6"8*AgOBi_8 ú e ò�� � � }YTY6"HK\u6¤6'OzC�O�i_8OzJ pzOBsKx"8·9BZ ;ü OBJ"; O
GI8(i^w�8:<SOzGIxn<S8�9BZ ý ü �

�

�

ÀÀ
ÀÀÀ

ÀÀ
ÀÀ

¿ ¿
¿ ¿

¿ ¿ ¿
¿ ¿

�

� �

e � f � �;ü

ýü

�

�

¬�HjA=x"<>8?eF�í�n4�576"8:<>i^9BA=<IOBwn6�Z�9B< ú e ò3� � �
ÅËZ î©ô ú�î û òGî ÿ � HKCYO_A=OBi^8vGS6"8:J.HKGSC|GI6"8(<Si_9=A=<IOzw"6�HjC7\:9BJ"C>GS<Sx"\�GI8:;.TYHKGI6�GI6n8Z�9=sKsj9�TYHjJ"A�w"<S9
\:8(;"x"<S8z4
� � � 9=JnC>GI<>x"\(G�GS6"8·GI6"8(<Si_9=A=<SOBw"6"C{Z�9B< î û OBJ"; î ÿ �Ñ576n8·GI6"8(<Si_9=A=<IOzw"6�9BZNOJ�x"ikl�8:<vö HjC_O*p=8:<tGIHK\OBs7sKHjJ"8�\(<S9=C>CSHjJnAµGI6n8.6"9B<SHjÆ(9=JgGuOBs|O��FHjC_OzG � ô ö°��ÅrJ� öB�geF}g��sKT7m
J��y8:<>sj8(ÈzOzi^w�HjJgGS<S9
;"x"\:8(;LGI6"8YJ"9BGSHj9=JL9zZ�C>x"lF�rÆ(8:<>9?GS6"8:<>i^9=AB<IOBw"6gmA´�y8:<Sö=�DCô}�OB\:\(9=<S;"HKJ"A^GS9_TY6nHj\u6�}bO^C>x"lF�rA=OBi^8�TY6"9=C>8NpzOBsKx"8�HjC�O_J�x"ikl�8:<�6'OBC�O
J"8(AgOzGSHKp=8|GS8:i_wb8(<IOzGSx"<S8z��QOzGIHK9=J'OBs
CSx"l
�rAgOBi_8:CZ+ î©ô �ü  -°6'Op=8QOvGI8:i_w�8:<IO�GIx"<>8
9BZ � ;ü  }�TY6"HKsj8%HKJ�GS8:A=8(<LCSx"l
�rAgOBi_8:C�6'Op=8�GI6"8�sK9!TX8:CtG�wb9BCSCSHKl"sj8^GI8:i_w�8:<IO�GIx"<>8+ � � -��

� �



eF�YÅri_wb9BCS8�GI6"8_GuO�� 9=J GI6"8{M+8(Z�G�OBJ";�YHjA=6gG?9=wnGSHj9=JnC:��576"HKCNHKCN;"9BJ"8{lgm <S9BGIOzG>�HKJ"A{GI6n8�M28�Z�GvGI6n8:<Si_9=A=<SOBw"6·\(sj9
\uÈgTYHjCS8Llgm0ê�ì���OBJ";·GS6"8LYHjA=6gGvGS6"8:<>i^9BA=<IOBwn6\(9=x"JgGI8(<t�r\(sj9
\uÈgTYHjCS8�lgm�ê�ì��(�
�n�Y576"8�GrTX9^GI6n8:<Si_9=A=<SOBw"6"CQi_8:8(G�OzG�O�wb9BHjJgGYTY6"9=CS8 1 \(9F9=<>;"HjJ"OzGI8�HjC7GS6"8�i^8:OBJ9BZ@GI6n8?A=OBi^8�OzJ";�TY6"9=CS8 { \(9F9=<>;"HjJ"OzGI8vHKC7GI6"8�GI8(i^w�8:<SOzGIxn<S8�9BZ@GI6"8�AgOzi^8z�
ê"�Y576"8�w'OB<>GR9BZ�GI6n8NGI6n8:<Si_9=A=<SOBw"6*Ozlb9�p=8NGI6"8Ni^8(8(GIHKJ"A{w�9=HKJ�GRHjC[î>x"C>G�O^p=8(<>GIHK\OBssKHjJ"8v\:OBsjsK8:;�GI6n8N,µ�'�(�g�
¬°HjABx"<S8|eF�ëñYCS6"9�TYC�6"9�T�GI6n8yGI6"8(<Si_9=A=<SOBw"6NZ�9B<�GI6n8|AgOBi_8 ú e ò�� � � HjC@\:9=JnC>GI<>x"\(GS8:;Z�<S9Bi¹GS6"8�GS6"8:<>i^9=AB<IOBw"6nCR9BZ�GS6"8LM+8(Z�GvOBJ";0GS6"8LYHjA=6gG�9=wnGIHK9=J"C(�vÅËGvHKCRHji_w�9=<>GIOBJgGQGS9J"9BGS8_GS6'OzG?GI6"8_GI6"8(<Si_9=A=<SOBw"6 9BZYO.C>x"ið9BZ7AgOzi^8(CN\:OBJ"J"9BG�OBsqT|Om
C�l�8^;n8(GI8(<Si_HjJ"8(;î>x"CtG�lgm�È�J"9�TYHKJ"A_GS6"8�GI6"8(<Si_9=A=<SOBw"6�9BZ�8OB\u6.AgOBi_8�AV� � �?�ge
}'w�� � �=�DCô�576"8:<>i^9BA=<IOBwn6"C�i^9
;"8:sQGI6"8*GS<IOB;"8��r9B» lb8�GrTy8(8:JÛi^OBÈ�HjJnA�O�i_9�p=8*sK9F\:OBsjsqm�OzJ";w"sjO�m
HKJ"A%�'<SCtG?HjJ*CS9Bi^8L9BGS6"8:<�C>x"lF�rA=OBi^8z�k576"8LGI8(i^w�8:<SOzGIxn<S8LHjCvGS6"8Lw�9=HjJgG�TY6"8(<S8_Ow"sjO�mB8:<YHjC7HKJ";"Hq»�8(<S8:JgGYl�8(GrTX8:8(J·w"s~Om
HjJnALsj9
\OBsKsKm^OBJ";�w"s~Om
HjJnAL8:sjC>8(TY6"8(<S8z�

�

���
e � f � �

��
�

�

ÀÀ
ÀÀÀ

¿ ¿
¿ ¿ ¿

�
e � f � �

¬°HjA=xn<S8?eF�éñF4 � 9=J"CtGI<>x"\(GSHj9=J�9BZ@GI6"8�GI6n8:<Si_9=A=<SOBw"6�Z�9=< ú e ò<� � �
576"8:<>i^9BA=<IOBwn6"CyOz<S87w'OB<tGIHK\:x"sjOB<Ssqm�x"C>8(Z�x"s'TY6"8(J%O�w"s~OmB8:<d6'OBC�GI9?i^OBÈB8QO�i^9�pB8�HKJ9=J"8X9BZ�CS8�p=8(<IOBs"6n9BG[C>x"lF�rA=OBi^8(C�GS6'OzG�Oz<S8yJn9BG[CtTYHKGI\u6n8:C:� � ��5�9B»b8:<>C°GI6"<>8:8|CtGI<SOzGI8(A=Hj8(CGI9�6"OBJ";"sK80GI6"HKC%CSHqGIx'O�GIHj9BJ��ÇPRsKsR9BZ�GI6n8:i Oz<S8·l'OzCS8:; 9=J¶GS6"8:<>i^9=AB<IOBw"6gm�OBJ"; OB<>86"8(x"<SHKC>GIHK\0HKJ�J'OzGSx"<S8z�Û576"8�m¶;"9/J"9BG%ABx'OB<IOzJ�GS8:8.9=wnGIHKi{OzsQwns~Om�l"xnG%GrTX9�9BZvGS6"8:iA=x'Oz<IOBJgGI8(8?O�l�9=x"Jn;"8:;.8:<S<>9=<:�

¦F¥�� ¥c¤ §õ�«��`«E®��p«
��9BGuE
GI<SOzGQHjC7GI6n8NC>Hji_w"sj8(C>GQC>GS<IOzGS8:ABmB�yï 6"8:Jn8(p=8(<�O�i^9�p=8?6'OBCYGI9_l�8Ni^OB;"8z}b�Q9BG>�E
GS<IOzGXTYHjsjs'\u6n9F9=C>8RGI6n8R6"9BG>GI8(C>G|C>x"lF�ËAgOBi_8vOBJ";{w"s~OmLGI6n8vi^9�pB8�TY6"HK\u6%HjCXlb8(C>G7O�GyGI6n8s~Oz<SA=8(C>G7GI8(i^w�8:<SOzGIxn<S8B�

¦F¥�� ¥n¦ �Zº��F«Eº��`«#®��p«
EF8:JgGS8�E
GS<IOzGLHKCkO0i_9=<>8^C>9=w"6"HKC>GIHK\OzGS8:;�CtGI<SOzGI8(ABm�A´�y8(<Iö=�DCô�·576"8{l'OBCSHK\{HK;"8O0HKC?GS9

;"8(\:Hj;n8?TY6"8�GI6"8(<�GS9^Èz8:8:w�4��au �n��+&Hô�í8z�yGI6n8NHKJ"HKGSH~OzGSHKp=8�GI9_i^9�p=8?HjJ.OBJgm�CSxnlF�rAgOzi^8x-79B<w"sjO�m{HjJ�GI6n8?CSOBi_8?C>x"lF�ËAgOBi_8�OBC7GI6"8�9=w"w�9=J"8(JgG�;nHj;��d¬'9=<|GS6"HjC7w"xn<Sw�9=CS8z}�E
8:JgGI8E
GI<SOzGÈB8(8:w"C@GI<SOB\uÈv9BZ"O7GS8:i_wb8(<IOzGSx"<S8d\:OBsjsK8:;vGI6n8X�',*���&�
�b�=�@576n8XOzikl"Hj8(JgG�Jn8(p=8(<�HKJ"\:<>8OBC>8:C(�PRJ�9=xnGSsjHKJ"8v9BZ@GI6"8�CtGI<IO�GI8:Azm�HjCYOBC7Z�9=sKsj9�TYC:4

� ñ



� �YÅËZvGS6"8�9=w"w�9=J"8:JgG:�íC^s~OBCtG�i^9�p=8.<IOBHKCS8(;$GS6"8�GS8:i_wb8(<IOzGSx"<S8�9BZvOµCSxnlF�rAgOzi^8 î��OBl�9�p=8�GI6"8NOBiklnHj8:JgG:}�GS6"8:J.<S8(w"sKm�TYHqGI6.O^i_9!pB8NHKJ.C>x"lF�ËAgOBi_8 î�� GI6'OzGQHKCQl�8:CtGOzG7GS6"8?OBikl"HK8:JgG7GI8(i^w�8:<SOzGIxn<S8B�
eF��ÊRGI6n8:<>TYHKCS8

+ôO�-%�"J";.GS6"8�s~OB<>A=8:CtG|GI8(i^w�8:<SOzGIx"<>8��|9BZ°OBsjsbCSx"l
�rAgOBi_8:C
+&l -�HqZ��yHjC7sK8:CSC7GS6'OBJ�GI6"8?OBi�l"Hj8(J�GYi^OBÈz8�GS6"8?OBikl"HK8:JgGY8:®�x'Ozs�GI9x�
+&\x-�wns~Om·HKJaGS6"8LCSxnlF�rAgOzi^8kTYHqGI6·GI8(i^w�8:<SOzGIxn<S8kG}2C>8:sj8(\(GSHjJ"A%GS6"8�lb8(C>G?i^9�pB8O�GQGS6"8?OBikl"HK8:JgG7GI8(i^w�8:<SOzGIxn<S8B�

¦F¥�� ¥�� ����ºl®� ì¡�`«E®��p«
576"8:<>i^9gE
GI<SOzG�HjCRGS6"8�i^9BC>G�\(9=i^wnsj8��0C>GS<IOzGS8:ABmB��M+HjÈB8_E
8:JgGI8E
GI<SOzG}2HKG�OBsjC>9�ÈB8:8(w"CGI<SOB\uÈ�9BZ[GS6"8NOBikl"HK8:JgGYGI8:i_w�8:<IO�GIx"<>8B�|�[pB8:<>m�GIHKi^8�O_i^9�pB8N6'OzCQGS9^l�8Ni^OB;"8z}�576"8:< �i_9�E
GI<SOzGyTYHKsjs�\u6"9
9=CS8vGS6"8vl�8:CtGYi^9�p=8vOzGyGS6"8�OBiklnHj8:JgG|GS8:i_wb8(<IOzGSx"<S8ROzGYO�C>x"lF�ËAgOBi_8TY6"HK\u6.6'OzCYGS6"8�TYHj;"8(C>GYGI6n8:<Si_9=A=<SOBw"6�OzG7GS6"8?OBikl"HK8:JgG7GI8(i^w�8:<SOzGIx"<>8B�
PRsKsQGS6"<S8(8·C>GS<IOzGS8:A=HK8:C{\:OBJ�Z&OBHKs7GI9�C>8:sj8(\(G^GI6"8·9BwnGIHKi{OBs7i_9�p=8 A´�y8(<Iö=�n}7w��y�=ö � C����9�TX8(pB8:<:}NEF8(JgGI8�E�GI<IO�G0OzJ";¤576n8:<Si_9�E
GS<IOzG�ABx'OB<IOzJ�GS8:8 O�lb9=xnJ";"8:; 8:<><S9=<%TY6n8:<S8:OBC��9zG�E
GS<IOzGQ;"9
8:CQJ"9BG:�|ÅrJ0w'Oz<>GIHK\:x"sjOB<:}FGI6"8�m.ABx'OB<IOzJ�GS8:8�GI6'O�GQGS6"8?8:<S<>9=<YZ�9=<7GI6"8�TY6"9=sK8CSxniÄAgOBi_8vTYHjsKs�l�8NO�GYi^9=CtGY8:®�x'OBs+GS9�GS6"8?OBikl"HK8:JgG�

� �



ä � Â	� ÀµÓ Á ¢
£ Í Ô ÕÉÂÝÖ Ó ¤ ÂøÀ/Â ¾ ÂÄ¿*Ó ¿

5�9�TyOB<S;nC�GI6n8N8(J";09BZ[OBJ�PRi^OBÆ:9=JnCQA=OBi^8z}"GI6"8?l�9gOB<S;�x"C>x'OBsjsqm%;"8(\:9=i_w�9=CS8(CRHjJgGS9HjJn;"8:w�8:J";n8:JgGvOz<S8OzC:� �dOB\u6.9zZ�GS6"8:C>8�OB<>8OBCY\:OBJ.l�8�p
Hj8(TX8:;0OBCYO�CS8:w"OB<IOzGS8�PRi^OBÆ:9=JnCCSxnlF�rAgOzi^8z�±EFx"lF�ËAgOBi_8:C_GI6'OzG{\:9=JgGIOBHjJ¶9BJ"sKm$®�x"8:8(J"C�9BZ�GI6n8·CIOBi_80\(9=sj9B<{9B»b8:<{OBJx"J"\(9=JgGI8(C>GI8(; J�x"ikl�8:<�9BZNi_9!pB8:C�GI9$O�w"sjO�mB8:<�OBJ";¤OB<>8*\OBsKsj8:;õ�n�a$�$�68�J2�$�6S�'4�� EFx"l
�AgOBi_8:C?GI6'O�Gk\:9BJ�GIOBHjJµ®�x"8:8(J"C�9BZ7l�9BGI6�\(9=sj9B<SCkOz<S8{\:OBsjsK8:;B9%za�^68�@�*9@$3�y9�4��·�°�
GI8(J"CSHqp=88:Jn;"AgOBi_8�;'OzGIOBl'OBC>8:CQ6'Op=8?lb8(8:J�l"x"HjsqG|Z�9=<7l�9BGI6�Grm
wb8(C�9zZ�GS6"8:C>8?C>x"lF�ËAgOBi_8:C:�

Á���� ¥�� Ë�Ì�ß ��Ã��|���

¿À�¿À(¿À�¿À¿À ¿À ¿À¿À�¿À¿À ¿À�¿À�¿À¿À�¿À(¿À�¿À�¿À

¬°HjA=xn<S8��n� � 4�P ì!�Fê_<S9
9=iã9BZ�CSHKÆ:8?ñ

�y8(Z�9B<S8*OBJgm$;'OzGIOBl'OBC>8:C%\:OBJ�l�80\:9Bi^w"xFGI8:;�}YOBsjs7GI6n8*OB<S8:OBC^GS6'OzG{\:9=JgGuOzHjJ�9BJ"sKm8:i_wnGrm CS®�x'Oz<S8:C�Oz<S8_l"x"HjsqG��576"8(CS8�OB<>8OBCN\:9=J"C>HjCtGk9BZYO.J
xniklb8(<�9BZ|8:i_wnGrm CS®�x'OB<>8:CGI6"OzG@OB<S8d\(9=J"J"8(\(GI8(;�6"9B<SHjÆ(9=JgGuOBsKsKmB}p=8:<tGIHK\OBsKsKmv9B<+;"H~OBAB9=J'OBsKsKm�+ô���Ë\:9=JnJ"8:\�GI8:; -2OzJ";?GS6"8(mOB<>8N\:OBsjsK8:;�	!����,��B�y576n8�J�x"ikl�8:<Q9BZ[8(i^wFGrm�CS®�x'OB<>8:CRHKJ0O�<S9
9=iÄHKCY\OBsKsj8:;�GI6n8����ág�9BZ�GI6"8N<S9
9=i.}FTY6"HjsK8�GS6"8kc@�&,/�
�����������9BZ[O^<S9
9=iÝOz<S8?8:®�x'OBs2GI9�GI6"8?;"HKi^8(J"CSHK9=J"CY9BZGI6n8LCSi^OBsjsK8:C>Gv<S8:\�GuOBJnA=sj8�GS6'OzG�\(9=JgGuOBHKJ"CvGI6"8L<>9F9Bi.�N¬°HjABx"<S8L�F� � CS6n9!TYC?O�ì!�Fê�<S9
9=i9BZ�CSHKÆ:8NñF�576"8�<S9
9=i_C7OB<S8Rl"x"HjsqG|x"C>HjJ"A_O�pzOB<>H~OzGSHj9=J^9BZ[Y8(GS<S9=AB<IOB;"8RPRJ'OBsqm
CSHjC¹A 576"9=�=�DCô� P�sjsGI6n8?<>9F9Bi^C|TYHqGI6�ö�� � CS®�x'OB<>8:CROB<S8�l"x"HKsKG7lgm�OB;n;"HjJ"A_OBJ�8(i^wnGrm�C>®�x'OB<S8�GI9_O�<S9
9=iTYHKGS6sö·8:i_wnGrm{CS®�x'OB<>8:C:�yÊRZ@\:9=x"<>CS8z}'OBsjs�GI6"8R8:i_wnGrm%C>®
x"OB<S8(CQi�x"C>G7l�8�\:9BJ"J"8:\�GI8(;.HKJGI6n8?<>8:C>x"sKGSHjJ"A�<S9
9=i_C:�576"8�<S8(s~OzGSHKp=8Rwb9=C>HKGSHj9=J^9BZ�O�<>9F9Bi 9=J%GS6"8�l�9gOB<S;�HKC|Hj<><S8(sj8(pzOBJgG:�dÊvJ"sKm_GI6"8�C>6'OBw�89BZ|O�<>9F9=i×HjC�Hji_w�9=<>GIOBJgG�OBC?\OBJ lb8_CS8(8:JµHjJµ¬°HjA=xn<S8��n�éeF�{E
m
i^i_8(GS<SHj8(C�\OBx"C>8:;µl�mGI<SOBJ"C>s~OzGSHj9=J�9BZ?GI6n8*<S9
9=i^C�Oz<S8*<S8(i^9�pB8:;Ûlgm�8(J"\:9
;"HKJ"A�9=J"sKm�GI6"8a<>8:\(GIOBJ"A=sK8·GI6'O�G8:Jn\:9=i_w'OBC>CS8:CXO�<S9
9=iÑ<SOzGI6n8:<�GI6'OzJ_GS6"87TY6"9=sj87l�9gOB<>;��[´v8(CSw"HqGI87GI6"OzG}=GS6"8Y;'OzGuOzl'OBCS8(Cl"x"HKsKGdx"C>HjJ"A�GI6n8�i_8(GS6"9F;�w"<>8(p
Hj9Bx"CSsqm�;"8:C>\:<SHKlb8(;{\(9=JgGuOBHKJ{O�sj9BGd9zZ�<S8(;"x"J";"OBJ"\(mB}nC>HjJ"\(8i^OBJgm/<>9F9=i_CkOz<S8�C>m
i_i^8�GI<>Hj\Ozs GS9*9=J"8�OBJ"9zGI6"8(<�+&Hô�í8z�°Hj;n8:JgGIHK\OBsyOzZ�GI8(<k<S9BGIOzGIHK9=J/9B<

� ö



<S8a�'8:\�GIHK9=J�-��d¬'9=<X8��nOBi_w"sj8z}nHKJ%¬°HKA=x"<S8R�n�í��HKGyHjCy\(sj8:OB<XGS6'OzG76'OzsKZ29BZ+GS6"8v<S9
9=i_CX9zZ�C>HjÆ(8eLOB<S8�<>8:;"x"Jn;'OBJgG�

¿À(¿À�¿À�¿À¿À ¿À¿À ¿À�¿À¿À(¿À�¿À�¿À
¿À�¿À¿À�¿À ¿À¿À�¿À�¿À(¿À¿À�¿À�¿À(¿À

¬�HjA=x"<>8��n�éeF4�5|TX9{<S9
9=i_CyGI6"OzG�OB<S8�\(9=J"CSHK;"8:<>8:;.Hj;"8(J�GSHj\:OBs

¦¦¦¦¦ §§§ ¨ ¨ ¨© © © © ©

¬°HKA=x"<S8v�n�é�F4 � 9BJ"C>GS<Sx"\�GIHj9BJ�9zZ[OBsKs�<S9
9=i_C|9BZ°CSHjÆ(8?e

P J�x"i�lb8(<�9BZyC>m
i^i_8(GS<>m \u6"8(\uÈ
CkOB<S8^wb8(<>Z�9=<>i^8(;µ9=J GI6"8_A=8(J"8:<SOzGI8(;�<S9
9=i_C�GS9<S8(i^9�pB8_<>8:;"xnJ";'OBJ"\�m=�{¬°HjA=xn<S8��n��ê�CS6"9�TYC�GI6"8^ñ�C>m
i^i_8(GS<>m*\u6n8:\uÈ�C:}@TY6"Hj\u6µ\:9=J"C>HjCtG9BZ?ê�<S8a�'8:\�GIHK9=J OBJ"; ��<S9BGIOzGIHK9=J�\u6n8:\uÈ�C:�øP�sjs�GS6"8*<S9
9=i_C{9BZ?C>HjÆ:8 e�OzJ"; ��OzZ�GI8(<C>m
i_i^8�GI<>Hj8:C?6'Op=8�l�8:8(J�<S8(i^9�pB8:;�OB<>8{CS6n9!TYJ�HKJ�¬°HKA=x"<>8^�F�ëìF��5�OBl"sj8{�n� � \:9BJ�GIOBHjJnCGI6n8?J�x"i�lb8(<Q9zZ[OBsKs�;"Hq»�8(<S8:JgGY<>9F9=i_C|TYHKGS6�;"Hji_8:J"C>Hj9=JnC7êz�"ìL9B<7CSi^OBsjsK8:<:�

Á���� u�ß�Ë��¹� ¡xª©È���ÌO��ÆÍ���p�¹�
¬'9=x"<@;"HK»b8:<>8:JgG°Grm
w�8:C[9BZ�;"OzGuOBl"OBCS8(C[6'Op=8|l�8:8(Jk\:9BJ"C>GS<Sx"\�GI8:;���576"8y�'<>C>G[9BJ"8yHKC�GI6n8�n�a$a$�68�n2�$���;"OzGuOBl"OBCS8(C:�Y576"8�9zGI6"8(<QGS6"<S8(8kOB<>8�OBsKs�9%za�^68�@��9@$3�y9�4�;'OzGuOzl'OBCS8(CvOBJn;·;"HK»b8:<HjJ�GI6n8?Grm
w�8N9BZ�pzOBsjx"8�GS6"8(m�CtGI9=<>8B�|576"8�m.OB<S8�J'OBi_8:sqm%GI6n8(rt68u 68rv9xw=}áz'2�rv��68u�9@�n2�$�6�9@7OBJ";Ù�8� �a$ar�2y�@$c9a5 �%6SzR;'OzGIOBl'OBC>8:C:�PRsKs�GI6n8:CS8L;"OzGuOBl"OBCS8(C�OB<S8k\(9=J"CtGI<Sxn\(GI8(; TYHqGI6·GS6"8k6"8(sjw*9BZ�GS6"8s$32�2�rå;'OzGIOBl'OBC>8:C(�5@8:<S<>HKGS9=<SHK8:C@OB<S8 \:<>8OzGS8:;klgm�GuOzÈ
HKJ"A�OBJ�8(i^wnGrm�<>9F9BiÇOBJ";Nw"s~OB\(HjJ"AQ9=J"8 9=<2i_9=<S8 CIOBi_8��\:9Bsj9=<>8:;*®�x"8:8(J"C�HjJ·HqG}�HKJ·8(pB8:<tm*wb9BCSCSHKl"sj8�\:9=iklnHjJ'OzGSHj9=J��vPR\�GIHKpB8�OB<S8:OBC�OB<>8k\:<>8OzGS8:;lgmµGIOBÈ�HjJ"A0OBJ�8(i^wnGrmµ<S9
9=iðOBJn;�w"s~OB\(HjJ"A�®�x"8:8(J"CL9BZY;"Hq»�8(<S8(J�G�\:9=sK9=<SC?HjJ/HKG}�HjJ/OBsjsw�9=CSC>Hjl"sK8L\:9=iklnHjJ'OzGSHj9=JnC:�LÅrJ A=8:J"8(<IOBsô}+GI6"8�;'OzGIOBl'OBC>8:C?OB<>8_\(9=J"CtGI<Sxn\(GI8(;�lgm*;"9=HKJ"A�O� �Ëw"sKm0CS8Oz<S\u6��%ÅrJµw'OB<tGIHj\(x"s~Oz<:}2OBsKs[wb9BCSCSHKl"sj8�®�x"8(8:J�i_9�p=8:CNOB<>8_wns~Om=8(;/9=xnGNOBJn;µGI6n8<S8(CSx"sqGIHKJ"A�wb9=C>HKGSHj9=J"C|OB<S8�sK9F9=Èz8:;�x"w�HjJ%GI6n8?C>i{Ozsjsj8(<|;'OzGIOBl'OBC>8:C(�576"8%C>HjÆ:8_9BZ|GS6"8^pzOB<>Hj9=xnC?;"OzGuOBl"OBCS8(CNGI6"OzG�6"O�pB8%l�8:8:J/l"x"HjsqG?;"HK»b8:<>CNl�8:\:OBx"CS8^9BZ<S8(CS9=xn<S\:8�sKHji_HKGuO�GIHj9BJ"C[Z�9=<yl�9BGS6�C>GI9B<IOBA=8t+&H���8B�Fi^8(i^9B<>m^OBJ";�;"HKCSÈG-yOBJ";�\(9=i_w"xnGuO�GIHj9BJGIHKi^8z�[576"8�Z�9=sjsK9�TYHjJ"AkHKCYOBJ�9�p=8:<tp
Hj8(TÛZ�9=<78OB\u6.;'OzGIOBl'OBC>8B�
> D ��	!	������	����
�@�dPRsjs�GI6"8vGS8:<><SHKGS9=<SHK8:CXx"w�GI9LCSHKÆ:8�êz�n�kTYHKGS6 � }'e
}'�LOBJ";�êL®�x"8:8(J"CHKJ�GS6"8:i��
> ¯±�&���&,/�«-Å� PRsKs�GS6"8vC>x"lF�rA=OBi^8(Cyx"w^GI9kC>HjÆ:8Rêz�n�NTYHKGS6 � ®�x"8(8:J�9BZ28Oz\u6�\:9=sK9=<:�
> ó ��,*�°�&�@�F����	z���'�J�dPRsjs�GI6n8vCSx"l
�rAgOBi_8:CXx"w%GI9NCSHKÆ:8vêz�Fê�TYHqGI6 � ®
xn8:8:J�9BZ28:OB\u6\(9=sj9=<=?°C>x"lF�rA=OBi^8(CNxnwµGI9.CSHKÆ:8_êz�"ì.OBJ";µêz�n��TYHqGI6 � f�8(i^wnGrm C>®
x"OB<S8(CkOBJ"; �®�x"8(8:J09zZ°8:OB\u60\(9=sj9=<(�

eBf



> D 3@��	�,/��V�	��nà°3@�ô³#� PRsKs
GS6"8|C>x"lF�rA=OBi^8(C[x"wLGI9RCSHjÆ(87êz�"ì�TYHKGS6 � ®�x"8:8(J_9zZb8:OB\u6\(9=sj9=<(�

¬ <S8a�'8:\�GIHK9=J <S8a�'8:\�GIHj9BJ êgì � <S8=�"8:\(GSHj9=J
® ® ®

� �gì � <S8=�"8:\(GSHj9=J

¯¯¯

°�ö=f��7<S9zGuOzGSHj9=J
±²

� �=f��7<>9BGuOzGSHj9=J
³ ´

e=ñBf��Y<S9zGuOzGSHj9=J
¬°HKA=x"<S8��F�íê"4 E�mFi_i_8(GI<>Hj8(C

¬°HjABx"<S8��F�ëìF4�P�sjs�<>9F9Bi^C79BZ�CSHKÆ:8NeLOBJ";.�

e �



EFHKÆ:8 Y9
9=i^C
� �
e e
� ì
ê e=e
ì ö=�
� ê=�=ö
ñ � ñ=eBì
� ì=eBf=ì
ö �=� ê�ñz�
� f � �=ö=fzê
�=� eB�=�=�zê
� e e=eBfgñzf
� � � ìB�gñz�
� ê �=�Bê �
� ì �gñzê=f
� � � eB�B�
� ñ ezö=�
� � ìB�
� ö �
eBf �

5�OBl"sK8��n� � 4�PRsjs�êz�"ìL<>9F9Bi^C

Á��'Á Ý*Ìp¡vÃ���w�� ��¢£Ö ÔÕ�|ÌOÃ�Ê=�|Ò���Ç
�dOB\u6�<S9
9=i HjC^<S8:wn<S8:C>8:JgGI8(;¤lgm�O/x"J"HK®�x"8·HjJn;"8���\:9BJ"CSHKC>GIHKJ"A�9BZ?�zê�l"HKGSC:�¤576"8<SHKA=6gGIi_9=C>G�ìB��l"HKGSC�8:J"\(9F;"8LGS6"8LCS6'Ozwb8�9BZyO�<S9
9=i OBC�O�<>8:\(GIOBJ"A=xns~OB<�l"HqGIi^OBw��N576"8TYHj;FGI6µOBJ";aGI6"8_sj8(J"ABGI6 9BZyO�<>9F9Bi�OB<S8�8(J"\:9
;"8:;µHjJaGI6"8_<S8(i{OzHjJ"HKJ"A���l"HKGSC:}2GuOBÈ�HjJnAx"w�êLl"HqGIC|8:OB\u6��d576"HKC|8:J"\(9F;nHjJ"ALsKHji_HKGIC�GS6"8v;"HKi^8(J"CSHK9=J"C|OzJ";%GI6"8�C>HjÆ(8v9BZ2GI6"8R<S9
9=i^CGI6"OzG�\:OBJ�l�8^CtGI9=<>8:;�HKJµGS6"8{;'O�GuOBl'OzCS8:C(����9�Ty8�p=8(<:}dHKG?\OzJ�8OBC>Hjsqm*lb8^8��
GI8(J";"8(;�l�mOBsKsj9
\OzGSHjJ"ANi^9=<>8�l"HKGSC|Z�9=<|GI6n8?HKJ";"8�����dOB\u6�<S9
9=i HKJ";"8���HjCNC>GS9=<S8(;$9BJ"\:8�HKJ/GI6"8�;"OzGuOBl"OBCS8(C:�µ¬�9B<k8OB\u6�9=Jn8{GI6"8(<S8�HKCO%sjHKC>G�9BZXOBsjs2GI6n8kwb9BCSCSHKl"sj8�®
xn8:8:Ja\(9=ikl"HKJ'OzGIHK9=J"C�HjJ0GS6'OzG�<>9F9=i���¬'9=<v8:OB\u6a8:JgGI<tm·HKJGI6"OzG7sjHKC>G:}F;"8(wb8(J";"HKJ"AL9=J%GI6n8RGrm
wb8�9BZ2GS6"8v;'OzGIOBl'OBC>8:C(}nGI6"8(<S8�OB<>8v9=J"8R9=<|i_9=<S8�l�m�GS8:CC>GS9=<SHKJ"A�GI6"8?wb9BCSHKGSHj9=J�9BZ[8OB\u6·®�x"8(8:J*OzJ";0<>8:CSw�8:\�GIHqp=8�CtGI9=<SOBA=8�Z�9=<YGI6"8�pzOBsjx"8�CtGI9=<>8:;HjJ�GS6"8�;'OzGuOzl'OBCS8(C:�576"8 <S9
9=i^C%OB<S8aC>GS9=<S8(;¤C>9=<>GS8:; HjJ�GI6n8 ;"OzGuOBl"OBCS8(C.Oz\:\:9B<S;"HKJ"A�GI9�GI6"8(Hj<�HjJn;"8��J�x"ikl�8:<(�µ576"8�sK9F9BÈ
xnw�9BZQO·<S9
9=i HjCkw�8:<tZ�9=<Si_8:;�x"C>HjJ"A0l"HjJ'Oz<>mµCS8Oz<S\u6��µÅrJ$9B<S;"8(<GI9��'Jn;/O�w'OB<tGIHK\:x"sjOB<R\(9=ikl"HKJ'OzGIHK9=J·9BZX®�x"8:8(J"C�TYHKGI6nHjJaO�<S9
9=i�}+O�l"HjJ'Oz<>m·9B<�sjHjJn8OB<CS8:OB<S\u6.HjC7w�8:<tZ�9=<Si_8:;�}n;"8:w�8:J";nHjJ"A_9=J�GI6"8�Grm
w�8N9BZ@GI6n8?;"OzGuOBl"OBCS8(C:�

e=e



ä � Â	� ÀµÓ Á µ
½ Ã¶À�7¶åÓ ½ Á�Ó Â ¤ ÂæÀ/Âã¾ Âã¿aÓ ¿

ÎÍ��� él¢*ÌOÃ�¡�Ö£Þ£É`ÌÅÊ=¡(¢
PRi^OBÆ:9BJ"C�HKC@OQ\(9=ikl"HKJ'OzGI9B<SH~OzsBAgOBi_8B�@ÅËG�\OBJNlb8dp
Hj8(TX8:;kOBC°OYCSxni 9zZ"HjJn;"8:w�8:J";n8:JgGCSxnlF�rAgOzi^8(C:��576"HKCQ;n8:\:9Bi^w�9=CSHqGIHK9=J%l�8:\:9Bi^8(C�Ozw"w'OB<>8:JgG7GI9�TyOB<S;"CYGI6n8�8:J";�9BZ°O�A=OBi^8TY6"8(J C>8:w'Oz<IOzGS8aOB<S8:OBC�OB<>8·Z�9=<Si_8:;¶lgm¶OB<S<>9!TYC�9BJ¶GI6"8·l�9gOB<>;��±576"8:C>8 OB<S8:OBC�OB<>8HjJn;"8:w�8:J";n8:JgGRC>HjJ"\(8?O�i_9�p=8�HjJ�9=Jn8?9zZ�GS6"8:iÄ;n9F8(CQJn9BG�Oz»�8(\(G7GS6"8�9BGI6"8(<QOB<S8:OBC:�P|G%GI6nHjC_wb9=HKJgG} � 9=i�l"HjJ'O�GI9=<>H~OBsQ��OBi_8.576"8(9=<>m�\OzJ¶C>GS8:w�HjJ�OBJ";¶wn<S9�p
Hj;"80OBJOBJ'OzsKm
CSHKC�9BZYGI6n8%AgOBi_8B�a�dOB\u6�sj9
\OzsXC>x"lF�rA=OBi^8^HjCLOzJ'OBsKm
Æ(8:;�CS8(w'OB<SOzGI8(sKm/OBJ";�GI6n8:JGI6n8k<S8(CSx"sqGIC�OB<>8k\:9Bikl"HjJn8:;*HjJ09=<S;"8(<RGI9%OB\u6"Hj8�p=8L9=wFGIHji^OBs29=<�6"8:x"<>HjCtGIHj\�A=sj9=l"OBs2w"s~Om=�ÅrJ"CtGI8Oz;�9BZ�;"9=HKJ"AµGS6"8*OBJ'OzsKm
CSHKC{9BZ�OzJ�8:J";"A=OBi^8.wb9BCSHKGSHj9=J�OBJ"8�TÉ8OB\u6¶GSHji_8.HqG{HKC8:Jn\:9=x"JgGS8:<S8(;LHjJNO�AgOzi^8z}!GS6"8XpzOBsKx"8:C29BZ"CSi^OBsjs=8(J";"AgOzi^8 wb9BCSHKGSHj9=JnC@\:OBJ�l�8 \OBsK\:x"sjOzGI8(;9=J"\(8?OBJ";�C>GI9B<S8:;�HjJ�w�8:<>i{OBJn8:JgGQ8:J";"A=OBi^8�;"OzGuOBl"OBCS8(C:�576"8Lx"C>8k9BZd8:Jn;"AgOBi_8k;'OzGIOBl'OBC>8:Cv6"OBCvl�8:8:J·TYHK;"8:C>w"<S8:OB;aHjJ·A=OBi^8��rw"sjOmFHKJ"A_w"<S9z�A=<SOBi^C�OBJ";�O·C>Hji_HjsjOB<�Hj;"8:O0\OzJ�lb8{OBw"w"sKHj8:;µGI9·P�i{OBÆ(9=J"C(�·5�<SOB;"HqGIHj9BJ'OBsd8:J";nAgOBi_8;'OzGIOBl'OBC>8:C�CtGI9=<>8|GI6"8|i_HjJnHji^O���pzOBsjxn8|9BZbORw�9=CSHqGIHj9BJ���576nHjC[\:OBJ�lb8|;n9=J"87HjJ�PRi^OBÆ:9=JnCGI9
9"�°��9�Ty8�p=8(<:}n;n9=HjJ"A?OvZ�x"sKs"i^HKJ"Hji^O��NCS8:OB<S\u6^9=J_OBJ_PRi^OBÆ:9=JnC l�9gOB<>;LGI6'OzGd\(9=J"C>HjC>GSC9BZ@CS8�p=8(<IOBs2CSxnlF�rAgOzi^8(C7HjC|w�9=CSC>Hjl"sK8v9=J"sqm^TY6n8:J�GI6"8(CS8�CSx"l
�rAgOBi_8:CYOz<S8�CSi^OBsKsb8(J"9=x"A=6�}CSHKJ"\:87ABsj9=l'Ozs
C>8OB<>\u6^;n9F8(C[J"9BG[GIOBÈB87HKJgGI9�OB\(\:9=xnJ�G�GS6"87;"8(\:9=i_wb9BCSHKGSHj9=J�OBJ";L\(9=J"CSHK;"8:<>CGI6n8?l�9gOB<>;�OBCQOLTY6n9=sj8z�ÊvJ$GS6"8.9zGI6"8(<_6"OBJ";�} � ��5Ä\:OBJ�GuOB\uÈ�sj8.O*ikx"\u6�s~OB<>A=8:<LJ�x"ikl�8:<�9BZR8:J";nAgOBi_8w�9=CSHqGIHj9BJ"C+lgm�;"9=HjJnA�O7sK9F\:OBsgOBJ'OzsKm
CSHKC+9BZ"8:OB\u6�C>x"lF�rA=OBi^8z}Sî>x"C>G�sjHKÈB8�w'OzG>GI8(<SJ?;'OzGuOzl'OBCS8(CA � Enö=�DCô�±576"HjC%8(J'OBl"sK8:C%sjOB<SAB8:<{C>x"lF�ËAgOBi_8:C{GS9�lb8·OBJ'OBsqmFÆ(8:;�}YTY6"HK\u6�\OBJ¶GS6"8:J l�8\:9Bikl"HjJn8:;.GS9^ABHKp=8NOBJ.8:J";"A=OBi^8?w�9=CSHqGIHj9BJ�9zZ�O^i�x"\u6·s~Oz<SA=8(<7CSHjÆ(8B�7576"HKC�HKC�;n9=J"8?l�msj9
9=È�HjJnAQxnw�GI6"8X\:9=i�l"HjJ'O�GI9=<>H~OBsBpzOBsKx"8 9BZ'8Oz\u6Lsj9
\OBsgC>x"lF�rA=OBi^8 HjJ?GI6"8 ;'OzGIOBl'OBC>8:C�OzJ";GI6n8:J \:9=iklnHjJ"HKJ"A{GI6n9=CS8LpzOBsjxn8:CRGS9�;n8(GI8(<Si_HjJ"8kGS6"8LA=sK9=l'OBs�w"s~Om=�NÅrJµi_9=CtG�8:J";nAgOBi_8CSHqGIx'O�GIHj9BJ"C � ��5�\:OBJ%w"<>9!p
HK;"8ROzJ�OBJ'OBsqm
CSHjC�Z&OBCtGI8(<XGI6"OBJ{i_HjJ"HKi{O!��OBw"wn<S9gOB\u6n8:C|C>HjJ"\(8GI6n8:<S8�HKC7J"9^ABsj9=l'Ozs�CS8:OB<S\u6.HjJgp=9BsKp=8(;��

ÎÍ��� ÔÕ��Ç���Ìp�¹Ö × ¡vÃ�Ø
576"80;"OzGuOBl"OBCS8(C_GS6'OzG^6'Op=80l�8:8(J�\(9=J"C>GS<Sx"\�GI8(; OB<S8�w'OzG>GI8:<>J�;'O�GuOBl'OzCS8:C(��576"8(m8:J�x"i_8:<SOzGI8�Ozsjs�C>x"l"A=9=OBsjC|<>8:®�x"HK<S8:;�lgm�OLC>9=sjxnGSHj9=J�}
TYHqGI6�\:8(<>GIOBHjJ�\(9=J"C>GS<IOBHKJgGIC79=J�GI6n8CSxnl"A=9gOBsYC>HjÆ:8z��576"80C>x"l"A=9=OBsjC�HjJ�PRi^OBÆ:9BJ"C_OB<S8�GI6"8.CSx"l
�rAgOBi_8:C�Z�9=<>i^8(;$GS9!TyOB<>;"CGI6n8�8:Jn;"AgOBi_8B�Rh°OzG>GI8:<>J·;'OzGIOBl'OBC>8:Cv6"O�pB8kl�8:8:J*xnCS8:;*l�8(Z�9B<S8NTYHqGI6·AB<S8O�GRC>x"\:\(8:CSC�HKJCSHKJ"A=sK8�� OzA=8:JgG7w"<>9=l"sK8:i_C:}"C>x"\u6·OBC7GS6"8 � ì!�rwnx"Æ:Æ(sj8vA � Enö=�@Cô�576"8:<>80Oz<S8�i^OBJgm�AgOBi_8:CNTY6"8:<>8.w"<>9=A=<SOBi^C�x"CS8�8:Jn;"AgOBi_8�;'OzGIOBl'OBC>8:C:� � 6n8:CSC �w"sjO�m
HKJ"ALw"<S9BA=<IOBi_C|6'OpB8Nl�8:8(J�xnCSHjJnA_;"OzGuOBl"OBCS8(CYTYHqGI6�Z�8(T¤w"HK8:\:8(CY9=J�GI6"8�l�9gOB<S;%Z�9B<

eB�



m=8:OB<SC(� � 6"8:\uÈz8:<>C{HjC�OzJ"9BGI6n8:<LAgOBi_8{TY6"8(<S8�8:Jn;"AgOBi_8�;'OzGIOBl'OBC>8:C�6'Op=8�l�8:8:J$x"C>8:;8��
GS8:J"C>HKp=8(sKmB� � 6"HKJ"9
9=È�}'Ok\u6"8:\uÈz8:<>CRw"<>9=A=<IOzi GI6"OzGYx"CS8(CY;'OzGuOzl'OBCS8(C7TYHKGI6��k9=<|Z�8�Ty8(<w"HK8:\:8(C:}RTX9=J GI6"8*ïµ9=<SsK; � 6"OBi^wnHj9=J�GIHqGIsK8·HjJ � ö=özê AíEF\u6"ögñDC�}Rlb8(\:9=i_HjJ"A�GS6"8*�'<SCtGw"<>9=A=<IOziã8(pB8:<YGI9_OB\u6"HK8(pB8?GS6"HjC7HKJ.OLJ"9BJF�ËGS<SHKp
HjOBs�AgOzi^8z���J";"AgOBi_8�;'OzGIOBl'OBC>8:CL6'OpB8�8�p=8(J�8:J"OBl"sj8(;�w"<S9BA=<IOBi_C�GS9 C>9=sKpB8�AgOBi_8:C(�/QOBsjwn6��OBCSC>8:<�x"CS8(;Û8:Jn;"AgOBi_8a;'OzGuOzl'OBCS8(C�GS9=A=8�GI6"8(<�TYHqGI6 PRsKw"6'O��n�y8(GIO�C>8OB<>\u6ÇOBJ"; TyOBCOBl"sK8kGI9�w"<>9!pB8_GS6'OzG�GS6"8�AgOBi_8k9BZy÷�HjJn8{W�8:J���CNW.9=<S<>HjC�HKC�O�;"<SOT A��?OBCSögìMCô�LP�TyOB<>HHjCROBJ"9BGS6"8:<�AgOBi_8NTY6"8(<S8k8(J";"AgOzi^8k;"OzGuOBl"OBCS8(Cv6'Op=8kwn<S9�p=8(JapB8:<tm·Hji_w�9=<>GIOBJgG�Q576"8AgOBi_8R6"OBC|J"9BGylb8(8:J�C>9=sKpB8:;%m=8�GYl"xnG7sjOB<SAB8�8(J";"AgOBi_8v;'O�GuOBl'OzCS8:Cy6'Op=8�OBsK<S8Oz;nm_lb8(8:Jl"x"HKsKGYOzJ";.HqG7HjC�î>xnC>G�O_i^OzG>GI8:<y9BZ�GSHji_8�x"JgGIHKs�HKG7HKCYCS9=sqp=8:;�A pF;'�?f=f�C��

ÎÍ�'Á ëì¡v¢£�áÌÅÃ�Þ£É`ÌÅÊx¢·w u/vÍ� È���ÌO��ÆÍ���p�¹�
576"<S8(8{;"Hq»�8(<S8(J�GNGrm
wb8(C�9BZ7;"OzGuOBl"OBCS8(C�6'Op=8{lb8(8:J�\(9=J"C>GS<Sx"\�GI8(;��.576n8(mµOBsjsdCtGI9=<>8CSxnlF�rAgOzi^8(C�TYHKGS6 � ®�x"8(8:JL9BZ�8:OB\u6k\(9=sj9=<(��576n8:Hj<�;"HK»b8:<>8:J"\(8|sjHK8:C2HjJNGI6"8XÈ
HKJ";k9BZnpBOzsjx"8(CC>GS9=<S8(;.HKJ�GI6"8(i.�ÊvJ"8%È�HjJ";/9BZY;'OzGIOBl'OBC>8{C>GS9=<S8(C�GI6n8Írt68u 68rv9xw�CS\:9B<S8{Z�9=<?8Oz\u6�CSx"lF�ËAgOBi_8B�.576"89BGS6"8:<YGrTy9^;'OzGIOBl'OBC>8:CQC>GI9B<S8 � ��5¤<S8:sjOzGI8(;�pzOBsKx"8:C(�7ÊvJ"8?;'OzGIOBl'OBC>8NCtGI9=<>8:CYGI6"8sz'2�rt}��68u�9@�n2�$a6�9@7�pzOBsKx"8k9BZyO%CSx"l
�rAgOBi_8kHKJ*\OBJ"9BJ"Hj\:OBs°Z�9=<>i.��576"8�9BGS6"8:<�;'O�GuOBl'OzCS8LC>GS9=<S8(CGI6n8?\(9=<S<>8:C>wb9=Jn;"HjJ"A��8� �a$�r�2y�@$y9a5 ��9BZ�OLCSxnlF�rAgOzi^8z�PRCvi_8:JgGSHj9=J"8(;·HjJ � 6'OBwnGS8:<��F}�OBsKs2GS6"8LOBl�9�p=8k;"OzGuOBl"OBCS8(C�OB<S8N\:9=JnC>GI<>x"\(GS8:;*TYHKGS6GI6n8N6"8(sjw�9BZ°GS6"8�<S9
9=iÄ;'O�GuOBl'OzCS8:C(�|P±CSx"l
�rAgOBi_8�TYHKGS6.9=wnwb9=C>HjJ"A�®�x"8(8:J"C�HjCY\:<>8OzGS8:;lgm�GIOBÈ�HjJ"A�OBJL8(i^wFGrmk<S9
9=i OBJ";Lw"sjOB\:HKJ"Av®�x"8(8:J"CdHjJLHqG[HKJ�OBsjs
wb9BCSCSHKl"sj8X\:9=i�l"HjJ'O�GIHj9BJ"C:�

¼» ¼»

¬°HKA=x"<S8Rê"� � 4 E
m
i^i_8(GS<SHj\:OBs�w�9=CSHqGIHK9=J"CyTYHqGI6�GrTy9_9=w"w�9=C>HjJ"A�®�x"8:8(J"C

576"8�;'OzGIOBl'OBC>8:C?OB<S8�\:9=J"CtGI<>x"\(GS8:;/lgm0;"9=HjJnA�O � �rw"sqm0C>8OB<>\u6��kÅrJaw'OB<tGIHK\:x"sjOB<:}�OBsjsGI6n8 i_9�p=8(C°OpzOBHjsjOBl"sK8�GI9Yl�9BGI6?w"sjO�mB8:<>C°OB<>8�w"s~OmB8:;�9BxnG@OBJ";�GI6"8�pzOBsKx"8�9BZnGS6"8d<S8(CSx"sqGIHjJnAw�9=CSHqGIHj9BJ"C7HjCY<S8�GI<>Hj8(pB8:;0Z�<>9=iãGS6"8NC>i{Ozsjsj8(<7;'OzGIOBl'OBC>8:C:�QE
HjJ"\(8NO_i^9�pB8Ni^Om�<S8(CSx"sqGRHKJONw�9=C>HKGIHK9=J�TY6"Hj\u6%\(9=JgGuOBHKJ"CXGS8:<><SHKGS9=<SHK8:C +&Hô�í8z��CSx"lF�ËAgOBi_8:CdTYHKGS6%®�x"8:8(J"C|9BZ+9BJ"8R\(9=sj9=<3-�}GI6n8�GS8:<><SHKGS9=<>m{;'OzGIOBl'OBC>8:CYikx"CtGROzsj<S8:OB;nm{lb8?OpzOBHjsjOBl"sj8ROBJ";.OB<S8�OzsjCS9�x"C>8:;��E
m
i^i_8(GS<SHK8:CvGI6"OzG?OBw"w�8OB<�O�Z�GI8:<�®�x"8(8:J"CNOB<>8Lw"s~OB\(8:;aHjJ·GS6"8�<S9
9=i_C�OB<S8LJn9BG�<S8��i_9!pB8:; Z�<S9=i GS6"8^;"OzGuOBl"OBCS8(C:��¬'9=<�8��nOBi_w"sK8B}2GI6"8�GrTy90wb9=C>HKGSHj9=J"C�C>6"9�TYJ�HjJµ¬°HKA=x"<S8ê"� � OB<S8�l�9BGI6�w"<>8:CS8(JgGRHKJ�GS6"8�;'OzGIOBl'OBC>8:C�OBsKGS6"9=x"A=6%GS6"8(m�Oz<S8�C>m
i_i^8�GI<>Hj\B�

� ¥��`¥c¤ ¸ ¨¹�¹¨. '�»º½¼¾�p««�À¿5�ÅªEºlª
576"8|i_HjJ"HKi{O!��;'OzGIOBl'OBC>8:C�C>GS9=<S8XGI6"8Xi^HKJ"Hji^O���pzOBsKx"8XZ�9=<�8OB\u6Lwns~Om=8(<[HjJLO�\:8:<tGuOBHKJw�9=CSHqGIHj9BJ�� � x"<><S8:JgGSsKm=}'GS6"8�i^HKJ"Hji^O��_pzOBsjx"8(C7Z�9=<YOBsjsbGI6"8�<S9
9=i_C|x"w�GI9_CSHKÆ:8�êz�n�_6"O�pB8l�8:8:J \:OBsj\(x"s~OzGS8:;�� ¬°HjA=xn<S8�ê"�ëe/C>6"9�TYC�O�wb9BCSHKGSHj9=J$Z�<S9=iÎGS6"8·;'OzGIOBl'OBC>8:C%TYHqGI6¶GI6n8\:9B<S<S8(CSw�9=J";"HKJ"A�i^HKJ"Hji^O��_pzOBsjxn8:C7Z�9=<|ï 6"HqGI8�OBJ";��ysjOB\uÈ^GS9^i_9�p=8B�

ezê



� ¥��`¥n¦ Á0Â Ã¿¹¨¹�5�p«E�®�¨Ä��¸"¼¾�p««�À¿5�ÅªEºlª
576"8/\(9=ikl"HKJ'OzGS9=<SHjOBsR;'O�GuOBl'OzCS8:C�C>GS9=<S8 \:9Bikl"HjJ"OzGI9=<>H~OBsRAgOBi_8·GI6"8(9=<S8�GIHj\apzOBsjxn8:C:�ï 6"8(JLi^9=<>8XGS6'OBJk9=Jn8|CSx"l
�rAgOBi_8yHKC°\(<S8O�GI8:;�O�Z�GI8:<�i{OzÈ
HKJ"AvO�i^9�p=8z}BGI6n8|\:9=i�l"HjJ'O�GI9z�<SHjOBsgpzOBsjx"8(C[9BZ'GS6"8:C>87CSx"lF�ËAgOBi_8:C�ikx"C>G[lb87Oz;";"8:;�Oz\:\:9B<S;"HKJ"ARGI9 � ��5�<Sxnsj8:C(�O�y8(\OBxnCS89BZ"GS6"HjC(}zGS6"8|;'OzGIOBl'OBC>8:C°OB<S8X\OBsK\:x"sjOzGI8(;�x"C>HjJ"AR´�O�p
HK;Nïµ9=sKZ�8z�íCÆÅ ��OBi_8:CSi^OBJ���C@5�9
9=sjÈ�HqG�A ï/9=sjö=��Cô}�TY6"HK\u6aw"<S9�p
Hj;"8(C�pBOz<SHj9Bx"CRZ�x"J"\�GIHK9=J"CRZ�9=<R\:9=i_w"xnGSHjJ"A�\(9=ikl"HKJ'OzGI9B<SH~Ozs@A=OBi^8pzOBsjxn8:C:�576"8?\:9=iklnHjJ'OzGS9=<SHjOBs�;'OzGuOzl'OBCS8(C�CtGI9=<>8�GI6"<>8:8�;"HK»b8:<>8:JgGYpzOBsjx"8(C:�d¬°HK<SCtG}nGS6"8(m�CtGI9=<>8GI6n8v\:9=i�l"HjJ'O�GI9=<>H~OBs"pzOBsKx"8R9BZ@ONAgOBi_8RHjJ{\OBJ"9BJ"Hj\:OBs�Z�9B<Si��[576"HjC pzOBsjx"8�HjCXC>GI9B<S8:;�OzC7OC>GS<SHKJ"A�OBJ";�\OzJ^l�87x"CS8(;_Z�9B<�9=wnGIHKi{OzsFw"sjOm=�°ÅËGdHKCdOBsjC>9�x"CS8(;^;nx"<SHKJ"AvGI6"8Y\(9=J"C>GS<Sx"\�GIHK9=J9BZ�GI6"8�;'OzGIOBl'OBC>8:C{HKJ�9B<S;"8(<�GS9/<>8:C>GS9=<S8.OaAgOBi_8�HKJ$GS6"8�GI9
9=sjÈ�HKG_OzJ";�sjOzGI8(<�9=J$Z�9B<p=8(<SHq�'\OzGSHj9=J�OBJn;.;'O�GuOLi^HKJ"HjJnAkw"x"<>wb9=C>8:C(�

¼ »

¬°HKA=x"<>8�ê"�ëe
4 W.HjJ"HKi{O!��EF\(9=<S8z4��ys~OB\uÈ ô � }nï 6nHKGI8 ô �

576"8�9BGI6n8:<�GrTy9�pzOBsKx"8:C�CtGI9=<>8:; HjJ*GI6"8L;"OzGuOBl"OBCS8(CNOz<S8kGI6n8�r��y9@u/OBJ";aGI6"8s�n�art}5 �a$c9@�^"%$3�^9BZ7O�CSx"l
�rAgOBi_8B�^576"8:C>8^pzOBsKx"8:C�\OzJ/l�8^x"C>8:; GI90;n8(GI8(<Si_HjJ"8�9�p=8(<IOBsKs�w"s~OmOB\(\:9=<>;"HjJ"A?GI9 � ��5�<>x"sj8(C:��576"8�r��y9@u.A=Hqp=8(CXGI6n8vOp=8(<IOBA=8QpzOBsjx"8Q9BZ2ONCSx"lF�ËAgOBi_8ROzJ";GI6nHjC�pzOBsKx"8y\:OBJLl�8yx"C>8:;�HjJ�GS6"8|8�pBOzsjx'OzGSHj9=J�Z�x"J"\�GIHK9=J��°576n8��J�ar|5 �a$c9@��"G$3�|\OBJLl�8|x"C>8:;lgm·pzOB<SHK9=x"CvGS6"8:<>i^9=AB<IOBw"6nHj\kCtGI<IO�GI8:ABHj8:CvGS9�;"8(GS8:<Si_HjJn8�TY6"Hj\u6 CSxnlF�rAgOzi^8kGS9�wns~Om·HKJ+&C>8:8 � 6'OBwnGS8:<�e�-��� x"<S<>8:JgGIsqm=}=GS6"87\:9=i�l"HjJ'O�GI9=<>H~OBs�;'OzGIOBl'OBC>8:C�\(9=JgGuOBHKJLOBsjs�GI6n87<S9
9=i^C�x"wkGI9�C>HjÆ(8|êz�FêOBJ";�Ozsjs�GI6"87<>9F9=i_C°xnwkGI9�CSHKÆ:8(C�êz�"ìvOBJ";Lêz�n�RGI6"OzG�\:9BJ�GIOBHjJLxnwkGI9 � fv8(i^wnGrmNCS®�x'Oz<S8:C(�576"8k<>8OBC>9=J·GI6n8�êz�Fê�;'OzGIOBl'OBC>8:C�Oz<S8�wn<S8(Z�8(<S<>8:;å+&HKJ"C>GS8OB;09BZ OBJ*OBsqGI8(<SJ'OzGS8�C>HjÆ:8z}�8z�íA"�
���"ì�-NHKC�l�8:\:OBx"CS8�<>9F9Bi^CN9BZYCS®�x'OB<>8�CS6'Ozwb8�C>8:8:i GI9·l�8%i_9=<S8^x"CS8�Z�x"s|HKJ�OBJ�OB\�GIx'OBsAgOBi_8B�[¬°HjA=xn<S8Rên�é��C>6"9�TYCQO�wb9BCSHKGSHj9=J_Z�<S9=i GI6n8v;'OzGIOBl'OBC>8:CyTYHqGI6%GI6n8v\:9=<><S8(CSw�9=J";"HKJ"A\:9Bikl"HjJ"OzGI9=<>H~OBs�pzOBsjxn8�HjJ�\OBJn9=J"Hj\:OBs�Z�9=<>i.�

¼ »

¬°HKA=x"<S8Rê"�é�F4 � ��5 ÿ OBsjx"8z4df ÷ ú � ò f � ò<� ;ü

� ¥��`¥�� ����ºl®� ìÆÇ�®��ÀÈ��¹¨¹ÉÊ¼Ë�p«Ì�À¿5�ÅªGº³ª
576"8�GI6"8(<Si_9=A=<IOzw"6"Hj\�;"OzGuOBl"OBCS8(C^8��nwnsjHj\(HKGSsKm�CtGI9=<>8�GS6"8�GI6"8(<Si_9=A=<SOBw"6$9BZ�OaCSx"l
�AgOBi_8B�v¬�9B<QGS6"HjCvwnx"<Sw�9=CS8z}+O^GS9F9=sKÈ�HKGYGI6'O�G�6'OBCvl�8:8(J*;"8(pB8:sK9=wb8(;al�m·W0OB<tGIHKJaW�¼x"sjsK8:<Z�9=<76"HKC|Ty9B<SÈ�HjJ.��9L6'OBCYl�8:8:J.x"CS8(;��576"8µGS6"8:<>i^9BA=<IOBwn6"C�OB<S8aC>GS9=<S8(;ÛHKJ GS6"8:HK<�A=8:9=i_8(GS<SHK\aZ�9B<Si OBC�O�CS8(®
xn8:J"\(8�9BZ\:9
9=<>;"HjJ'O�GI8:C(� � ��5ÄpzOBsjxn8:C:}7C>x"\u6 OBC_GI6"8.i^8:OBJ¶OBJn;�GI6"8�GI8(i^w�8:<SOzGIx"<>8B}YOB<>80J"9zG

e=ì



8��Fw"sKHj\(HKGIsqmLC>GS9=<S8(;���576"8�m{\:OBJ%l�8R\Ozsj\:xns~OzGS8:;{8:OBCSHKsKmLZ�<>9=iøGI6"8�<S8:wn<S8:C>8:JgGuO�GIHj9BJ%9BZ+GI6n8GI6n8:<Si_9=A=<SOBw"6��576"8.TY6n9=sj8�GI6"8(<Si_9=A=<SOBw"6$ikx"C>G^l�80C>GS9=<S8(;�l�8:\:OBx"CS8.HKG_w"<>9!p
HK;"8:C^ikx"\u6¶i_9=<S8HjJFZ�9=<Si^OzGIHK9=J*Z�9=< � ��5 i_8(GI6n9F;"C(�·¬'9=<?8��nOBi_w"sj8z}°GI6n8:<Si_9=A=<SOBw"6"HK\^CtGI<SOzGI8(A=Hj8(C�J"8(8:;GI6n8NsK8(Z�GQOBJ";�<SHKA=6gGQCS\:9B<S8NOzGYpBOz<SHj9Bx"C|GI8(i^w�8:<SOzGIx"<>8:CQ9=J.O�GS6"8:<>i^9=AB<IOBw"6�}"CS9^C>GI9B<SHjJnA9=J"sqm{GS6"8�GI8:i_w�8:<IO�GIx"<>8NO�G7GI6"8�i^OBC>GY;"9
8:CYJ"9zGYw"<S9�p
Hj;"8�8(J"9=x"A=6�HjJFZ�9=<Si^OzGIHK9=J��� x"<S<>8:JgGIsqm=}yGS6"8�\:9=iklnHjJ'OzGS9=<SHjOBsy;"OzGuOBl"OBCS8(C^\(9=JgGuOBHKJ�OBsKs|GI6"8�<S9
9=i_CLx"w�GS9µC>HjÆ(8êz�"ìF��¬°HjA=xn<S8kê"��ê�CS6n9!TYCNO%w�9=CSHqGIHj9BJ0Z�<S9=iÉGI6"8L;"OzGuOBl"OBCS8(CvTYHKGI6*GS6"8L\:9=<><S8(CSw�9=J";"HKJ"AGI6n8:<Si_9=A=<SOBw"6��

¼ »

�

�

ÀÀ
ÀÀ

¿ ¿ ¿ ¿
¿

�

¬�HjA=x"<>8�ê"��ê"4�576"8:<>i^9BA=<IOBwn6�Z�9B<Yf ÷ ú � ò f � ò<� ;ü

ÎÍ�.Î Ý*Ìp��ÌOÊx�áÌÅÊ�É �
PRsKs2GS6"8?;"HK»b8:<>8:JgGvÈ�HjJn;"CR9BZ°;'OzGIOBl'OBC>8:Cv\(9=JgGuOBHKJ.GI6n8NCSOBi^8NJ�x"ikl�8:<Q9BZ�w�9=CSHqGIHj9BJ"C:�ÊvJ"sKm*GS6"8{pzOBsKx"8:CNC>GI9B<S8:;/HjJµGS6"8{;"OzGuOBl"OBCS8(Ck\u6'OBJ"AB8B�05�OBl"sK8{ê"� � C>6"9�TYCkGI6"8^\:9=<><S8��CSw�9=J";nHjJ"A�J�x"ikl�8:<Y9BZ�wb9BCSHKGSHj9=JnCyZ�9=<YOBsKs�GI6"8�<>9F9=i_C|x"w�GI9_CSHKÆ:8�êz�"ìF�576"8NGS6"8:<>i^9BA=<IOBwn6"CY<S8:®�x"HK<S8NO_sK9BGY9BZ°i^8(i^9=<tm%GI9_C>GS9=<S8NOBJ";�GI6nHjCQi{OBÈz8:CQ\OBsK\:xF�s~O�GIHjJnA0s~Oz<SA=8(<�;'OzGIOBl'OBC>8:CL;"H:o_\:x"sqG�a��9�TX8(pB8:<:}XHKGNGIx"<>J"CL9=xnGkGS6'OzGLi^OBJgmµwb9=C>HKGSHj9=J"C6'Op=8�GI6n8?CSOBi_8�GS6"8:<>i^9BA=<IOBwn6�}"CS9Bi^8�GI6"HKJ"ALGI6'OzGQ8(J'OBl"sK8:CYA=9
9F;�\:9Bi^w"<>8:C>CSHj9BJ�9zZ°GI6n8GI6n8:<Si_9=A=<SOBw"6"HK\�;'OzGIOBl'OBC>8:C:��5°Ozl"sj8dê"�éeYC>6"9�TYC�GS6"8X<>8:sK8(pzOBJgG2�'A=x"<>8:C2Z�9=<@OBsjsBGS6"8 <S9
9=i^Cx"w�GI9�CSHKÆ:8�êz�"ìF�

ÎÍ��Ó Í�Êx� Ê=Ìp��ÌOÊ�¡v¢£�Õ¡xªÚÌ�vÍ� È���ÌO��ÆÍ���p�¹�
576"8�\:9=JnC>GI<>x"\(GSHj9=J�9BZ@GI6n8?8(J";"AgOzi^8�;'O�GuOBl'OzCS8:CYHKC|J"9BGYw"<>9=l"sK8:iL�ËZ�<S8(8B��576"8(<S8?OB<>8\:xn<S<S8(JgGIsKm*GrTX90sKHji_HKGIOzGIHK9=J"C:�kÊvJ"8^HKC�GI6"8_CSHKÆ:8�9BZyGS6"8_CSx"lF�ËAgOBi_8:C?OBJ";aGI6n8^9BGS6"8:<�HKCGI6n8?J�x"i�lb8(<Q9zZ°®�x"8(8:J"C�\:9=JgGuOzHjJ"8(;�HKJ�GI6"8�CSxnlF�rAgOzi^8(C:�� 9=J"C>Hj;"8(<SHjJnAµ8(J"9=x"A=6�\:9=i_w"xnGS8:<_<S8(CS9=x"<>\:8(C:}|GI6n8:<S8�HjC�J"9aGI6n8:9=<>8(GIHK\OBs7wn<S9=l"sK8:iHjJ�\:9=J"CtGI<>x"\(GSHjJ"A�s~Oz<SA=8(<{i_HjJ"HKi{O���;'OzGuOzl'OBCS8(C%TYHKGS6�i^9=<>8.GS6'OBJ � ®�x"8:8(J 9zZN8:OB\u6\:9Bsj9=<(�/h�<S9Bl"sj8(i^CLOz<SHjC>8{TY6"8(J$GS6"8 � ��5 ;'OzGIOBl'OBC>8:C(} GS6"8�\:9=i�l"HjJ'O�GI9=<>H~OBsXOBJ";�GI6n8GI6n8:<Si_9=A=<SOBw"6"HK\v9=J"8z}�OB<S8�\(9=J"CSHK;"8:<>8:;��576"8�i{OzHjJ%w"<>9=l"sK8:i TYHKGI6�GS6"8�\:9=i�l"HjJ'O�GI9=<>H~OBs�;'OzGIOBl'OBC>8:C76'OzC|GI9�;"9kTYHKGS6�i^8(i��9=<tm=�_576"8_GS9F9BsjÈ�HKG�xnCS8:; GI9�\OBsK\:x"sjOzGI8kGS6"8�\:9=i�l"HjJ'O�GI9=<>H~OBs@pBOzsjx"8(C?6"OBJ";"sK8:C�i^8(i^9B<>mHKGSCS8(sKZ }�CS9%GI6n8:<S8LHKCvO%sKHji_HKG7GI9%TY6"OzG�È�HjJ";09BZ i^8(i^9=<tm�8:J"6'OzJ"\:8(i^8(J�GSC�\OBJ*l�8k;"9BJ"8

eB�



EFHKÆ:8 5@9BGIOBs+h�9BCSHKGSHj9=JnC
e e
� � ì
ê � �ge
ì öB�=f
� �gìB�=ì
ñ �=�ge=eBì
� � ê�ì=ñzê=f
ö ê � �=fgez�
� f �gìBf=�=�Bf
�=� � eB�gìBfgezf
� e � ê�ìB�=�gezf
� � � eB�=�=f=özê
� ê �=fBê�ìB� �
� ì �=öge=ñBfBf
� � � ê�ñBö=�Bf
� ñ �=ö=�Bê=�
� � �gìB�B�
� ö � fgez�
eBf � ö=f

5�OBl"sj8�ên� � 4 ÷Qx"ikl�8:<79BZ�wb9BCSHKGSHj9=JnC7HjJ�<S9
9=i_C7x"w�GI9�CSHKÆ:8�êz�"ì

9=J_GI6"8Qw"<S9BA=<IOBi GI6'OzGXl"x"HKsj;"C�GS6"8�;"OzGuOBl"OBCS8(C:�d576"HjC HjC�GS6"8�<>8OBC>9=J{TY6gm�GI6"8Qêz�"ìNOzJ";êz�n�k;'OzGIOBl'OBC>8:C76'OpB8?Jn9BG7l�8:8:J�\(9=i^wnsj8(GS8:;%mB8(G�dÅËZ@i_8:i_9=<>m�TyOBC7J"9BGYOzJ�HKCSC>x"8RGI6n8:JGI6n8:CS8?;'OzGIOBl'OBC>8:CQOBJ";�8(pB8:J.s~OB<>A=8:<79=Jn8:CY\:9=xnsj;�lb8�\(9=J"C>GS<Sx"\�GI8(;��576"8�i^OBHjJ%wn<S9=l"sK8:i TYHKGS6%GI6"8RGS6"8:<>i^9BA=<IOBwn6"Hj\�;'OzGuOzl'OBCS8(C7HjJgp=9BsKp=8(C|GI6"8�J�x"i�lb8(<9BZ ®�x"8:8(J"C�GI6'O�G�\OBJ*l�8Lw"sjOB\:8(;*HjJ*O%C>x"lF�rA=OBi^8z��576"8L;'OzGIOBl'OBC>8:C�TYHKGS6Íö +�ö D ê�-®�x"8:8(J"C|9BZbGI6"8QCIOzi^8Q\:9=sK9=<dOBAgOzHjJ"CtG � 9=w"w�9=J"8(J�GX®�x"8:8(J%\:9Bx"sj;_lb8Q\:9BJ"C>GS<Sx"\�GI8:;�ABHKp=8(JGI6n8^J"8(\:8(CSCIOz<>mµ\:9=i_w"xnGS8:<�<S8(CS9=x"<>\:8(C:����9�TX8(pB8:<:}�HKJ*GI6"8_\OBC>8{9BZ°ö�®
xn8:8:JnCLOBAgOBHKJ"C>Gi_9=<S8{GS6'OBJ � 9=w"w�9=J"8(J�G�®�x"8(8:J�} GI6"8�GS6"8:<>i^9=AB<IOBw"6nHj\{;"OzGuOBl"OBCS8(C_\:OBJ"J"9zG�lb8�l"xnHjsKGx"C>HjJ"ALGI6n8?\(x"<S<>8:JgGQZ�<IOBi_8(TX9=<SÈ��576"8v<>8OBC>9=J%HjC GI6'O�GXGrTX9kGI6"8(<Si_9=A=<SOBw"6"C \:9=<><S8(CSw�9=J";"HKJ"A�GI9kOB\(GSHKp=8ROB<S8:OBCy\:OBJ"J"9zGx"C>x'OBsjsqmalb8{OB;";"8(;�GI9=AB8(GI6n8:<:�·EF9"}°GS6"8^GS6"8:<>i^9BA=<IOBwn6"C�9BZyGI6"8%C>x"lF�ËAgOBi_8:C�TYHjsjsdJ"9zGl�8.w�9=CSC>Hjl"sK8�GI9µOB;";�}yTY6nHj\u6�i_8OzJ"C_GS6'OzG�GI6n8 � �Ëw"sKm�sj9
9=È�OB6"8Oz;$HKJgGI9aGI6"8�CSi^OBsjsK8:<;'OzGIOBl'OBC>8:CkTYHKsjs J"9BGLTX9=<SÈ��/576n8�w"<S9=AB<IOBiðGI6'O�GLl"x"HKsj;"C�GS6"8�;'OzGIOBl'OBC>8:CL6'OzCkGI9*l�8<S8��r;"8(CSHKA=J"8:;µCS90GS6'OzG?HKG?w�8:<tZ�9=<Si_C�O�CS8:OB<S\u6�xnJ�GSHjs�GI6n8^8(J";�9BZXGI6"8^sj9
\OBs[C>x"lF�ËAgOBi_8+&8�p=8(J¶HKZRHKG_HjC�CSwnsjHKG_HKJ�GS9 GrTX9/9B<^i_9=<S8�OB\�GIHqp=8.OB<S8:OBC'-�}yTY6"8:J�GI6"8(<S8.OB<S8�J"9/9zGI6"8(<i_9!pB8:CNsj8(Z�G�Z�9=<�9=Jn8^9BZyGI6"8_w"s~OmB8:<SC(}�OBJ"; GI6"8(J/l'Oz\uÈaGS6"8_\OBsK\:x"sjOzGI8(; pzOBsKx"8:C?x"wµGS9GI6n8?HKJ"HKGSH~OBs�w�9=CSHqGIHj9BJ�HjJ�9=<>;"8:<7GI9�\:OBsj\(x"s~OzGS8vGI6"8�\(9=<S<>8:CSw�9=J";nHjJ"ALGI6n8:<Si_9=A=<SOBw"6��

e=ñ



EFHjÆ(8 5@9BGuOBs�5Q��C o�J"HK®
xn8?5Q��C Y8:;nx"\(GSHj9=J�+ÏÎ�-
e e � ìBfn�íf=f
� � ì � �=fn�íf=f
ê � �ge � e ö=fn�íö �
ì ö=�=f ê�ì ögìF� � �
� �=ìB�gì � � � ögñF�ée=ì
ñ �=�=e=e=ì �gìB� ö=�n� � ö
� � ê�ìBñzêgf e=ì�êg� ö=�n�ée=ì
ö ê � �BfgeB� öBêgìBö ögñF�éñ �
� f �gìBfB�=�=f e=ñzê=ö � ö=�n�éñ=ñ
�B� � eB�gìzfgeBf �ge � ê � ögìF� � �
� e � ê�ìB�B�geBf �=�=� �Bfgì ögeF�í�ge
� � � eB�=�Bf=öBê � ì � �Bö=� �gñF�éñB�
� ê �=fBêgìB� � � ìB�gìzf=� �=fn�í�=f
� ì �=ögeBñBf=f �=� ñ=ìz�=� ñBfn�íf=�
� � � ê�ñzö=�=f �=�gezf � ì=ñF�éeBö
� ñ �=öB�Bêg� e=eBfB�=f ê=ê"�éñ �
� � �=ìB�=� ì=e�ê=ê �=�n�í�=f
� ö � fgeB� �=�gñ �Bê"�íö=ö
ezf � ö=f ìB� ñBfn�éìB�

5°OBlnsj8�ê"�éeF4do�JnHj®�x"8�GI6"8(<Si_9=A=<SOBw"6"CYHjJ�<>9F9=i_C|x"w�GI9�C>HjÆ:8�êz�"ì

eB�



ä � Â	� ÀµÓ Á Ð
ç Ó Á�Áå+ÀµÏÉÁÙè ¤ ÂøÀ/Âã¾ ÂÄ¿*ÓÑ¿

Ós��� u �¹Ã�Ã�ÊaÌO¡vÃ�Ê��¹�
PR<>8OBC�9=J OBJ P�i{OBÆ(9=J"C�l�9gOB<>; GS6'OzG�9BJ"sKm�\:9=JgGuOzHjJ�®�x"8:8(J"C�9BZkO�C>HjJ"ABsj8·\(9=sj9=<<S8(w"<S8(CS8(J�G*O$J�x"ikl�8:<.9BZ�Z�<>8:8 i^9�pB8:C.Z�9B<�GS6'OzG.w"s~OmB8:<:�Ý576n8:CS8/OB<S8:OBC.OB<S8 \OBsKsj8(;����	!	�������	����F�z�y5@8:<S<>HKGS9=<SHK8:CY\OBJ0lb8�p
Hj8(TX8:;aOzC�C>HjJ"A=sK8��rOBA=8:JgGQw"x"Æ(Æ:sK8:C�TY6n8:<S8NGI6"8NA=9gOBsHjC|GS9�;"8(GS8:<Si_HjJn8?6n9!TÛi{OzJ�m{CS®�x'OB<>8:CRO�wns~Om=8(<Q\:OBJ�A=8(G:�

¼P �ÑÈS� � Ò ÈS� �
¬°HKA=x"<S8?ì
� � 4�P!Ó��Ë;"8(Z�8(\(GSHKp=8�GS8:<S<>HKGS9=<>m

o�C>x'OBsjsqm=}�O{GI8:<><SHqGI9=<tm0\:OBJ*lb8N�'sjsK8:;·\(9=i^wnsj8(GS8:sqm0Ozsjsj9�TYHKJ"A_GS6"8Lw"sjO�mB8:<RGS9�A=8(G�OBsjsGI6n8|CS®�x'OB<>8:C(�d��9�Ty8�p=8(<:}gGI6"8(<S8YOB<>8y\:OBCS8(C[TY6"8:<>8|GI6"8|J�x"i�lb8(<[9BZ�i_9!pB8:C[GS6'OzG�Ovwns~Om=8(<\OzJ{i^OBÈB8�HjJ^O?GI8(<S<>HKGI9B<>mLHKCXsK8:CSCdGI6"OBJ^GS6"8RJ�x"ikl�8:< 9BZ+8(i^wFGrm^C>®�x'OB<S8(C:�dÅrJ^GS6'OzGX\OBC>8GI6n8�GS8:<><SHKGS9=<>m{HjC7\:OBsjsK8:;�c2�
���F³B�������£A�W.5Yf � Cô4
PÔÓ } 1 ���x�'za��68�@�v�J�a$�$�68�n2�$a��w"<>9�pFHK;"8:C�Ó*sj8:C>CNi_9�p=8(C?GS6'OBJµGS6"8_J
xniklb8(<N9zZ8(i^wnGrm C>®
x"OB<S8(CLHjJµGS6"8{GS8:<S<>HKGS9=<>mB�.PÕÓ��r;"8�Z�8:\�GIHKpB8{GI8(<S<>HKGI9B<>maHjCNCIOBHK;µGS96'OpB8
Ó 1 ���x�'za�84��

¬°HjABx"<S8vìF� � CS6"9�TYC7GI6'O�GyGI6n8:<S8�HKC|OÖÓg�r;"8�Z�8:\(GSHKpB8vGI8:<><SHqGI9=<tm_Z�9B<y8(pB8:<tm×Ób��576"8vl�8:CtGGI6"OzGYGI6"8�®�x"8:8(J·\OzJ.;"9_HjJ�GI6nHjC7CSHqGIx'O�GIHj9BJ�HKCYi^9�p=8�GS9_GS6"8�sj8(Z�GQ9=<|GS9_GS6"8?<SHjAB6�GQOzJ";CS6n9F9BGyOBJ^OB<S<>9�T OzGXP¤9=<��$<S8:C>wb8(\(GSHKp=8(sKmB�d�dHqGI6"8(< TyOm^OBJ%OB<>8O�\:9=JgGIOBHjJ"HKJ"A�Ó�8(i^wnGrmCS®�x'Oz<S8:CLTYHKsjsyl�8%l"sK9F\uÈz8:;$9B»�OzJ";�sj9=CtG�aPÄGI8(<S<SHqGI9=<tm/\:OBJ�lb8�;n8(Z�8:\�GIHqp=8�8(pB8:J�HKZYHKG\:9BJ�GIOBHjJnCQi^OBJgm%P�i{OzÆ:9=J"CQOBC7\:OBJ�lb8�CS8(8:J.HjJ�¬°HjABx"<S8�ì
�ëeF�W.Hj\u6"OB8:s �yx"<>9N6'OzCyCS6n9!TYJ^GI6'OzGX;"8�GI8:<>i^HKJ"HjJnA�TY6n8(GI6n8:<|O�GI8(<S<SHqGI9=<tmL\OzJ{l�8�\(9=i��w"sK8(GI8(sKmL�'sKsj8(;{9=<XJ"9BG|HKC|OBJ{÷Rh°�r8(®�x"HKpzOBsK8:JgG|w"<>9=l"sK8:iÕAV�Xx"<If=fzlEC��d�Q9�Ty8�p=8:<(}"Z�9=< CSi^OBsjsGI8(<S<>HKGI9B<SHj8(C�GS6'OzG��"Gd9=J�O � f!� � fvPRi^OBÆ:9=JnC�lb9gOz<S;LHKG[HjC[w�9=CSC>Hjl"sK8yGI9�;n9NOzJL8��F6'OBx"CtGIHqp=8CS8:OB<S\u60OBJ";�l"x"HKsj;�8��
GS8:J"C>HKp=8?8:Jn;"AgOBi_8�;'OzGuOzl'OBCS8(C:�

eBö



¼(¼�¼¼(¼�¼¼(¼�¼ ¼

¬°HjA=xn<S8�ìF�éeF4�P±;"8�Z�8:\(GSHKpB8?GS8:<S<>HKGS9=<>m^TYHKGI6�i^OBJgm�OBi^OBÆ:9BJ"C

¼ ¼

¬�HjA=x"<>8?ìF�í�n4 E
m
i^i_8(GS<SHK8:C7HjJ�GS8:<S<>HKGS9=<SHK8:C

0

200

400

600

800

1000

1200

1400

1600

3 4 5 6 7 8 9 10 11 12 13 14

D
ef

ec
tiv

e 
R

oo
m

s

Room Size

1−queen
2−queen
3−queen
4−queen

¬°HjA=xn<S8?ìF��ê"4�êz�"ìk;"8(Z�8(\(GSHKp=8?<S9
9=i_C
EFx"\u6 ;'OzGIOBl'OBC>8:C�6'Op=8Ll�8:8(Jal"x"HjsqGvx"C>HjJ"A�O{pzOB<>H~OzGSHj9=J�9BZXY8(GI<>9=A=<SOB;"8kP�J'OBsKm
C>HjC:�PRCy;"8:C>\:<SHKlb8(;�HjJ � 6'OBwnGS8:<7�n}
C>GIOB<>GSHjJ"A?TYHKGS6�OBJ%8(i^wnGrm^<S9
9=iæGIOBÈB8(J%Z�<S9=iøGI6n8v<S9
9=i;'OzGIOBl'OBC>8:C(}�9BJ"8�9=<7i^9B<S8�®�x"8:8(J"CvOz<S8�w"s~Oz\:8:;�HjJ�HqG7HjJ�8(pB8:<tm.w�9=C>CSHjlnsj8�\:9Bikl"HjJ"OzGIHK9=J�}\:<>8OzGSHjJ"AvORGI8:<><SHqGI9=<tm=�°576n8:J_O � �rwnsKm?CS8:OB<S\u6�HjC°wb8(<>Z�9=<>i^8(;�}=HjJNTY6"Hj\u6_OBsKs
GS6"87wb9BCSCSHKl"sj8®�x"8:8(J i_9!pB8:C.OB<S8aw"sjOm=8:;¤9=xnG.OBJ"; GI6n8µ<>8:CSxnsKGIHKJ"A�GI8(<S<SHqGI9=<>Hj8(C�OB<S8asj9
9=Èz8:; x"wÛHKJGI6n8�CSi^OBsjsK8:<NGS8:<><SHKGS9=<>mµ;'OzGIOBl'OBC>8:C�A=HqpFHKJ"A*O·w�8:<tZ�8:\(G_C>\:9=<>8B��576"8�i^O��FHjikxni C>\:9=<>8<S8�GIx"<>J"8:;�lgm�OzsjsbGS6"8vi_9�p=8:C(}'HjJ"\(<S8:OBCS8(;�lgm{9=J"8B}n<S8:wn<S8:C>8:JgGIC7GS6"8�CS\(9=<S8�9BZ2GS6"8�HjJ"HqGIHjOBsw�9=CSHqGIHj9BJ��PRsKs2GS6"8NGS8:<><SHKGS9=<SHK8:CY9BZ�C>HjÆ(8�x"w0GS9{êz�n�n}�\:9BJ�GIOBHjJnHjJ"A_x"w0GS9{ê{®�x"8(8:J"C(}�6'Op=8�lb8(8:J\:9BJ"C>GS<Sx"\�GI8:;�C>9�Z&OB<:��E
m
i^i_8(GS<SHj8(CysKHjÈB8YGI6n8R9=J"8RCS8:8(J�HjJ{¬°HjA=xn<S8RìF�é��OB<S8�<S8:i_9�p=8(;�l�m

�=f



w�8:<>Z�9B<Si_HjJ"A|GS6"8XCSOBi_8|ñ7C>m
i_i^8�GI<>m�\u6n8:\uÈ�C�OBC+GI6n8X9=Jn8:C�OBw"w"sKHj8:;�GI9YGI6n8X\(9=J"C>GS<Sx"\�GIHK9=J9BZ@GI6"8�<>9F9=i ;'OzGIOBl'OBC>8:C:�´v8(Z�8(\(GIHqp=8�GI8(<S<>HKGI9B<SHj8(C�9B»b8:<�O·AB<S8O�GLT|Om�GS9 <>8:;"xn\:8�GI6"8�C>HjÆ(8�9BZYGI6"8�GI8(<S<>HKGI9B<>m;'OzGIOBl'OBC>8:C(��ÅrJ"CtGI8Oz;µ9BZ CtGI9=<>HjJ"A�Ozsjs�GS6"8kGI8(<S<>HKGI9B<SHj8(C:}�GI6"8L;'O�GuOBl'OzCS8:C�CtGI9=<>8L9=J"sKm�GI6n8;"8�Z�8:\(GSHKpB8�9=J"8(C:�7ÅËZdO_CS8:OB<S\u6·HKJ�GS6"8?;'OzGuOzl'OBCS8(CR<>8(GIxn<SJ"CRO_6"HqGYGI6"8(J0GI6"8�GI8(<S<>HKGI9B<>m�HKCÈ�J"9�TYJ%GI9?lb8�;"8(Z�8(\(GSHKp=8ROBJ";{GS6"8Q8��nOB\(GyJ�x"ikl�8:<y9zZ+9=lnGIOBHjJ'Ozl"sj87C>®
x"OB<S8(C|HjC <S8�GI<SHK8(pB8:;Z�<S9Bi GI6n8N;'O�GuOBl'OzCS8:C(�XÊvGS6"8:<tTYHjC>8B}�HKZ@HKGYHKC7J"9BGYZ�9=x"Jn;�HKJ�GI6"8�;'OzGIOBl'OBC>8:C(}bOLGI8(<S<>HKGI9B<>mHjCYOzCSCSxni^8(;�GS9^l�8�J"9=JF�Ë;"8(Z�8(\(GSHKp=8z�

0

1000

2000

3000

4000

5000

6000

7000

3 4 5 6 7 8 9 10 11 12 13 14

D
ef

ec
tiv

e 
T

er
rit

or
ie

s

Room Size

1−queen
2−queen
3−queen
4−queen

¬°HjA=xn<S8?ìF�éìF4�êz�"ìk;"8(Z�8(\(GSHKp=8�GI8(<S<>HKGI9B<SHj8(C

�� ¼ ¼

¬°HKA=x"<>8�ìF�í�n4�P±<S9
9=i GS6'OzGY\OzJ.l�8�;"8(Z�8(\(GIHqp=8�TYHKGS60ekl"xFG�Jn9BG7TYHKGS6 � ®�x"8:8(J

PÇp=8:<tm�HjJgGI8(<S8:CtGIHKJ"A�\u6'OB<IOz\(GI8(<SHKC>GIHK\�\OBJ�lb8�C>8:8:J.HjJ�¬°HKA=x"<S8?ì
�íê_OBJ";.¬°HKA=x"<S8?ì
�ëìF�Y9F9=i_C OB<S8Q8:i_wnGrm_OB<>8OBC(}
TY6nHjsj8YGI8(<S<>HKGI9B<SHj8(CdOB<S8Q<S9
9=i_C�TYHKGI6^CIOBi_8��Ë\:9=sK9=<S8(;^®�x"8(8:J"C(�576"8d\:9B<S<S8(CSw�9=J";"HKJ"AQJ
xniklb8(<SC+Z�9=<�GS6"8��'A=x"<>8:C@\OBJ�l�8 C>8:8(J�HjJ�P�w"wb8(J";"H ��P���o�C>x'OBsjsqm=}HKG HKCXOzCSCSxni^8(;{GI6'O�Gyi_9=<S8Y®�x"8(8:J"C|HKJ{O�GI8(<S<SHqGI9=<tm�OB<>8�i_9=<S8Qw�9!TX8:<tZ�x"s�}
i_8OBJ"HKJ"A�GI6'O�GO�s~OB<>A=8:<Rw'OB<>G�9zZXGS6"8LGI8:<><SHqGI9=<tm0\:OBJµl�8k�'sKsj8:;��L��9�TX8(p=8(<:}@GI6"HKC�HjCvJ"9zG�OzsKTyO�m
CvGS<Sx"8z�576"8(<S8.OB<S8�\OzCS8:C_TY6"8:<>8.i_9=<>8�®
xn8:8:JnC{HjJ�O·GI8(<S<SHqGI9=<tm�OB<>8�6"OB<Si�Z�x"s���576nHjC�HjCLGI6n8\OzCS8YTY6"8:J%C>9=i_8Q9zZ�GI6n8Q®�x"8(8:J"Cy8(»b8:\(GSHKpB8:sKm_Oz\(GXOBCXOB<S<>9!TYCXOBJ";_x"C>x'OBsjsqmLl"sK9F\uÈk9zGI6"8(<®�x"8:8(J"C:}@GI6�x"C?<S8(;"x"\:HKJ"A�GI6"8LGI8(<S<>HKGI9B<>m0GS9�O�;"8�Z�8:\�GIHKpB8^9BJ"8LTYHKGI6asK8:CSC�C>®
x"OB<S8(C:�%¬'9=<8��nOBi_w"sK8B}�¬°HKA=x"<S8Qì
�é��CS6"9�TYCyO�<>9F9BiÑGI6'O�Gd\OBJ^J"8(pB8:< w"<S9
;"x"\(8RO�;"8�Z�8:\(GSHKpB8�GI8(<S<>HKGI9B<>m
� �



TYHKGS6^9BJ"sKmL9BJ"8�®�x"8(8:J�� �Q9!TX8(pB8:<(}nTY6"8:J^GrTy9N®
xn8:8:JnC7OB<S8Yw"sjOB\:8(;{HKJ^HqG}�O � �r;"8�Z�8:\�GIHKpB8GI8(<S<>HKGI9B<>m%i^Om%l�8�\:<S8:OzGI8(;��576"HjCNHjC�p=8(<>mµHji_wb9=<tGuOBJgG�Z�9=<?l�9BGI6µ6
xni{OBJ/OBJ";�\(9=i_w"xnGI8(<Nwns~Om=8(<SC�GS90ÈB8(8:w�HKJi_HjJ";�}X8:C>wb8(\:H~OzsjsKm�HjJ�GI6"8.8:J";"A=OBi^8z� ¬°HjABx"<S8.ìF�éñ C>6"9�TYC%CSx"\u6¶OµCSHqGIx'O�GIHj9BJ��¶576"HKCGI8(<S<>HKGI9B<>m�\:9BJ�GIOBHjJnC�GrTX9�®
xn8:8:JnC�OBJ";·HKC�J"9zGv;"8�Z�8:\(GSHKpB8B���Q9!TX8(pB8:<(}�GI6"8�9=J"sKm�TyOm.GS9A=8�GROzsjsbGS6"8?CS®�x'OB<>8:CQHjC7lgm�i^9�p
HjJnA�GS6"8�®�x"8:8(J·OzGYl'�LGI9_OBê^OBJ";�CS6n9F9BGSHjJ"A�OzJ0OB<><S9�TOzG�\eF}�GS6
xnC�l"sj9
\uÈ�HjJ"A%9z»/GI6n8k®�x"8:8(J/OzGv\ � OBJ";*\(<S8:OzGIHKJ"A%GrTy9�C>8:w'Oz<IOzGS8kGI8:<><SHqGI9=<>Hj8:CTYHKGS6�9=J"8�®�x"8(8:J�HjJ�8Oz\u6�9zZ@GS6"8:i��d¬°HKA=x"<S8vìF�íö�C>6"9�TYC7pBOz<SHj9Bx"Cy;"8�Z�8:\�GIHKpB8�GI8:<><SHqGI9=<>Hj8:CTYHKGS6�x"w�GS9�ê^®�x"8(8:J"C(�

¼
¼

�^�µ³�c*�
çò
ùû
ü ¼

¼¿À
�^�µ³�c*�

çò
ùû
ü

¬�HjA=x"<>8�ìF�éñF4�5|TX9{®�x"8:8(J"CQ\OBJ�lb8�6'Oz<Si�Z�x"s

Ós��� Í�Êx¢Í� Ýs�5wv� �¹¢*Ì � Ã���Ëyv£�
PRsKs2GS6"8�<>9F9Bi^C�OBJ";0GS8:<><SHKGS9=<SHK8:C�OB<S8NC>GS9=<S8(;·HjJ�GI6"8k;"OzGuOBl"OBCS8(C�OBCRlnHKGIi^OBw"C(�Y576"8C>m
i_i^8�GI<tma\u6"8:\uÈ�Ckw�8:<tZ�9=<Si_8:; 9=JµGS6"8:C>8^lnHKGIi^OBw"C�8(sjHji_HjJ"OzGI8�O.sj9zG�9BZ|<>8:;"x"Jn;'OBJ"\�mZ�<S9BiæGI6"8�;'OzGuOzl'OBCS8(C:�XE
GSHjsjsô}=GI6"8(<S8ROB<S8�<S9
9=i^C�GS6'OzG7Oz<S8QJ"9BG|AB8:9=i_8(GS<SHj\:OBsjsqmkCtmFi_i_8(G>�<SHK\OBs l"xnGkOB<S8{C>GI<SOzGI8(A=Hj\:OBsjsqmaHj;"8(JgGIHj\:OBs OBC�Z&OB<�OBC�GS6"8%AgOBi_8_HjC�\(9=J"\(8:<SJn8:;Ú+&Hô�í8z��GI6n8

i_9!pB8�GI<S8(8?OBJ";�;"8:\(9=i^w�9=C>HKGIHK9=J�l�8:6'Op
Hj9=xn<YOB<S8�GI6n8?CSOBi_8�-��

¬�HjA=x"<>8?ìF�í�n4�5|Ty9_C>GS<IOzGS8:A=HK\OBsKsKm^Hj;"8(JgGIHj\:OBs�<>9F9=i_C

¬°HjABx"<S8_ìF�í��CS6"9�TYC�GrTy9�<S9
9=i_CRGI6"OzG?OB<S8�J"9zG�C>m
i^i_8(GS<SHK\OBs�l"xnG?9B»b8:<vGI6n8_CSOBi_89=w"w�9=<tGIx"J"HqGIHK8:CkZ�9=<Lw"sjOmFHKJ"A*GI6"8(iÎ9=xnG_J"9 i{O�GSGI8(<kTY6"8:<>80OzJ�m�®�x"8(8:J"C{OB<S8�w"sjOB\:8(;HjJ GI6"8(i.���Xmµsj9
9=È�HjJ"A�OzGNGI6"8{�"A=x"<S8^HKGNHjCN\:sj8:OB<�GI6'OzGNTY6'OzGNGI6"8{GrTX9*<S9
9=i_CN6"O�pB8HjJa\(9=i^i_9=JaHjCvGS6"8_J
xniklb8(<�9BZ|CtGI<IOzHjA=6gG�sjHKJ"8:CvZ�9B<Si_8:;algm OB;�îSOB\(8:JgG�C>®�x'OB<S8(C:�^576"89=<>Hj8:JgGIOzGIHK9=Ja9BZ|GI6n8{sjHKJ"8:C�HKCNHK<S<S8(sj8�pBOzJ�G:��ÊvJ"sKm0GI6"8^J
xniklb8(<:}@GI6"8^<S8:sjOzGIHqp=8�9=<>;"8:<?9BZCS®�x'Oz<S8:CQHjJ�8:OB\u60sKHjJ"8z}"OBJ";�GI6n8:Hj<7HKJ"\:HK;"8:Jn\:8�<S8(s~OzGSHj9=J�i^OzG>GI8:<>C:��|OBC>8:;�9=J{GS6"HjC|9Bl"CS8(<>pzOzGIHK9=J�}FOk;"HK»b8:<>8:JgG|CtGI<>x"\(GSx"<S8vZ�9=<X<S8(w"<S8(CS8:JgGSHjJ"A�<S9
9=i_Cy6'OzCl�8:8:J^;"8(p
HKCS8:;ÍAíW�5Yf � C��°ÅËGXHKCd\OBsKsj8:;_O?M+HjJ"8�EF8(A=i^8(JgG|��<IOzw"6Í+&M@E"��-�OBJn;^HqGdHjCdl'OBC>8:;9=J�sjHKJ"8�CS8(A=i^8(JgGICQ\:<S8:OzGI8(;·HjJ�O�<S9
9=iÄlgm�CS®�x'Oz<S8:CQGI6'O�GROz<S8?OB;�îSOB\(8:JgG�6"9=<SHKÆ:9=JgGIOBsjsqm=}p=8(<>GSHj\OzsjsKm^9=<Y;"HjOBA=9=J'OzsjsKmB�¬°HjABx"<S8�ì
� � fLC>6"9�TYCQGrTX9^P�i{OzÆ:9=J"C7<>9F9Bi^C7OzJ";�GI6"8(Hj<7\:9B<S<S8(CSw�9=J";"HKJ"A_M@E"���n576"8i^OBHjJµ;"HK»b8:<>8:J"\(8�lb8�GrTy8(8:J�O*M�En�×OBJ";�OzJ�9=<S;"HKJ'OB<tm/x"Jn;"Hj<>8:\(GS8:;�A=<SOBw"6�HjC?GI6'O�G�OM@E"�åC>GS9=<S8(C{HKJnZ�9=<Si^OzGSHj9=J�OBl�9=xnG_sKHjJ"8�CS8(A=i_8:JgGIC(��ÅrJ¶OBsKs|GI6"8��'A=x"<>8:C_GI6'OzG^;"8(w"Hj\�GM@E"�L}�OBsKs�\(9=J"CS8(\:xnGSHKpB8_8(;"A=8(CvGI6'OzGv6'Op=8kGI6n8LCIOBi_8kCSsK9=w�8klb8(sj9=JnA{GI9%GS6"8kCIOzi^8ksKHjJ"8CS8(A=i_8:JgG�NÅrJ 9B<S;"8(<vGI9�s~OBl�8:s2GI6n8kp=8:<tGIHK\:8:C(}@GS6"8LCS®�x'Oz<S8:C�HKJaO%<S9
9=iåOz<S8LJ�x"ikl�8:<>8:;A=9=HKJ"AkZ�<S9Biãsj8�Z�G7GI9�<SHKA=6gGQOBJ";�Z�<S9=i lb9zGSGI9Bi GI9�GI9Bw��
�ge



Ó ô e
¼

Ó ô �
¼

Ó ô �
¼

Ó ô ê
¼

Ó ô e
¼

Ó ô �

¼¿À

Ó ô �

¼ ¼
Ó ô e
¼�¼

Ó ô �
¼ ¼

Ó ô �

¼
¼

Ó ô e
¼ ¼

Ó ô �
¼¼

Ó ô �
¼¼(¼

Ó ô e
¼ ¼ ¼

Ó ô e

¼ ¼
¼

Ó ô �

¼ ¼¼
Ó ô e

¼�¼ ¼
Ó ô �
¼�¼¼

Ó ô �

¼¼
¼ ¼

Ó ô �

¼(¼¼�¼
Ó ô e
¼ ¼
¼ ¼¿À

Ó ô e

¼¼¼
¼

Ó ô �

¼�¼ ¼
¼

Ó ô �

¼ ¼¼ ¼

¬°HKA=x"<S8�ìF�éöF4[ÿ OB<SHK9=x"C7È=�r;"8�Z�8:\�GIHKpB8?GS8:<><SHKGS9=<SHK8:C

f �
e�

f�
e�

Ø Ø ® Ø Ø
f �

e � Ø ® Ø Ø Ø
f

� e �

�LsjHKJ"8:C(4�f�� � } � � eF}�e!�r� e�sKHjJ"8(C:4�f!� � } � �te!�r�

¬°HjABx"<S8?ìF� � fn4�5|TX9_<S9
9=i^CYOzJ";�GI6"8�\:9B<S<S8(CSw�9=J";"HKJ"A^M�En�

ÊvJ"8*Hji_wb9B<>GuOzJ�G^w"<>9=wb8(<>Grm�9BZ?O�M@E"� HKC^GI6"OzG%GI6n8*wb9=HKJgGIC{HKJ O/sjHKJ"8.Z�9B<Si OBJ9=<>;"8:<>8:; CS8�G}�TY6nHj\u6�i_8OBJ"C%GS6'OzG%GS6"8*9=<>;"8:<%9zZ?GS6"8*w�9=HjJgGIC{HjC{HKi^w�9=<tGuOBJgG�±M@E"�\:<>8OzGS8:;�Z�<S9=iãPRi^OBÆ:9=JnC7wb9=C>HKGSHj9=J"C79Blb8�m%GrTy9_i_9=<S8�w"<>9=w�8:<>GSHj8(C:4
� �Q�[p=8(<>m�w�9=HjJgGYHKC7\:9=JgGuOzHjJ"8(;.HKJ.O�GYi^9=CtG7Z�9=x"<7sKHjJ"8(C:�

�=�



eF�Q÷Q9_sKHjJ"8�HKC7sj9=JnA=8:<yGS6'OBJ�GI6"8�C>HjÆ:8�9BZ@GI6n8?l�9gOB<>;��

ÙF¥n¦F¥c¤ Úv¨.��º)�Zº7ÇÛ  º��°«¾ÜÚ®��ÀÈ��ÞÝ�ªEÂ  �®�È��¹¨JªÌ 
576"8�OB;npzOBJgGuOzA=8�9BZ�C>GI9B<SHjJnA*<S9
9=i^C�OzC�M�En�×HjC�GS6'OzG�;"Hq»�8(<S8(J�G_<>9F9=i_C�GS6'OzG_OB<>8J"9BGkC>m
i^i_8(GS<SHK\OBsXi{Omµ6'Op=8�GI6"8�CSOBi_8�M@E"�É<>8:w"<>8:CS8(JgGuOzGSHj9=J�} CS9*GS6"8:<>8�\OBJ�l�8�O<S8(;"x"\�GIHj9BJ%HjJ_GI6"8�J
xniklb8(<y9BZ�<S9
9=i^CdCtGI9=<>8:;�HjJ_GI6"8�;'OzGIOBl'OBC>8:C:��576nHjCy<>8:;"xn\(GIHK9=J%\:OBJl�8NOz\u6"Hj8�p=8:;.lgm�\u6"8:\uÈ�HKJ"A^Z�9=<7HKCS9=i_9=<>w"6"Hj\vM�En���'¬�HjA=x"<>8?ìF� �=� CS6"9�TYC�OBJ�8��nOBi_w"sj8z�

f �
e� O^l\;

Ø Ø ® Ø Ø
f �

e � Ø ØØ Ø
O l
\ ;

W0OBwnw"HjJ"An4Ëfàß � ÷k� ß � ÷ e�ß � ÷ ��ß á
¬°HjABx"<S8�ì
� �=� 4�5|Ty9_<S9
9=i_C|TYHKGI6�HKCS9=i_9=<Swn6"Hj\�M@E"�

576"8{;nHjC>GSHjJ"ABx"HjC>6"HjJ"A�\u6"OB<IOB\�GI8(<SHjCtGIHK\^9BZ|OBJµM�En�ãHjC�GI6"8_J"9BGSHj9=Ja9BZ|O.sjHKJ"8B�_576"HKCsj8:OB;"C�GI9�O?;n8(�'J"HqGIHK9=J�9BZ�HKCS9=i_9=<Swn6"HjC>iÑl�8(GrTX8:8:J%GrTX9kM@E"�¤GS6'OzGXHjCdCSsKHjA=6gGSsKmk;nHK»b8:<S8(JgGZ�<S9Bi GI6n8?9BJ"8�wb8(<>GuOzHjJ"HKJ"AkGI9�9=<>;"HjJ'Oz<>m%xnJ";"Hj<>8:\�GI8:;�A=<SOBw"6"C(4
P M@E"� î HjCQHjCS9Bi^9=<>w"6"HK\vGI9^O{M@E"�)â Hq»*Ty8N\OBJ.i{Ozw0+�<S8��Ës~OBl�8:s -XGI6"8pB8:<>GSHj\(8:CvHKJ î GS9{GI6n9=CS8kHKJ·â C>9{GI6"OzGRGS6"8ksjHKJ"8:CQHjJ î OB<>8�HK;"8:JgGIHK\OBs+GS9GS6"8�sjHjJn8:C7HjJãâµ�

� 6"8:\uÈ�HKJ"A¶Z�9=<�A=<IOzw"6ÛHKCS9=i_9=<Swn6"HjC>i HjC.OBJ ÷�h°�r\:9Bi^w"sK8(GS8 wn<S9=l"sK8:i��ÝYHj\u6'OB<>;)�<Sx"8(A=8:<�6"OBC%\:9Bi^8*x"w¶TYHqGI6 O�w�9=sKm
J"9Bi^HjOBs7GIHji_8·M@E"� OBJ'OBsqm
CSHjC%OBC%w'OB<tG�9BZ?6"HKCWµ�éEF\B�?GI6"8(CSHKC�l"xnGvGS6"HjC�Ozw"w"<S9=OB\u6a6'OBC�J"9BGvlb8(8:J*GuOBÈz8:JaZ�9=<RGS6"8kw"<>9=l"sj8(i OzGv6'OBJ";��576"8�<S8OzCS9=J^HjC�GI6'O�GXZ�9=<d<>8:s~O�GIHKpB8:sqmLCSi^OBsjsnA=<IOBwn6"C:}
A=<IOzw"6{HKCS9=i_9=<Swn6"HjC>iÑ\OzJ{l�8�;"9BJ"88=o_\(Hj8:JgGSsKm�xnCSHjJnA*8��FHjCtGIHjJnA*OBsjAB9=<SHqGI6"i_C:�·P p=8:<tm�A=9
9F;/w"<S9=AB<IOBiðGI6'O�GL\OBJ�6"OBJ";"sK8A=<SOBw"6�HjC>9=i^9B<Sw"6"HKCSi_C|HjC¹u�9@"%���z}"TY<>HKGSGS8:J�lgm��y<S8(J";'OBJ0W.\�)?Om�A�W.\x)�f � CnA�W.\x)�� � Cô�ÅrJ�9=<S;"8(<°GI9�\u6n8:\uÈ�Z�9=<°HjCS9Bi^9=<>w"6"HKCSi_C:}!GI6"8YM@E"��ikx"CtG�lb87\(9=Jgp=8(<>GI8(;_GS9�O�Z�9=<>i{OzGCSxnHKGuOzl"sj8%Z�9=<su�9@"%���z��¬'9=<kGI6"HKCL<S8:OBCS9=J�}|OaCS9=i_8(TY6'O�G^sjOB<SAB8:<kA=<SOBw"6�} GI6"80�cw��n�au 1 � 1�@$c9a5 �
}"HjC7lnx"HjsqG|Z�<S9=iãOBJ.M�En�ÑOB\:\(9=<S;nHjJ"ALGI9LGS6"8�Z�9=sjsK9!TYHKJ"ALOBsKA=9=<>HKGI6ni A�W.\x)�f=f�C�4
� �Y576"8{8��
GI8(J";"8:;�A=<SOBw"6µ\:9=J"C>HjCtGICk9BZyGrTy9*w'Oz<>GIC(�.576n8 />w�9=HjJgGICc<0w'Oz<>GLOzJ";/GI6n8/>sKHjJ"8(Cy<Lw'Oz<>G�
eF�Y576"8�/>w�9=HKJ�GSCy<�w'OB<tGYHjCYHj;n8:JgGIHK\OBs�GI9�GI6"8?M@E"�L�
�n�Y576"8�/>sKHjJ"8(Cy<�w'OB<tGY\:9=JgGIOBHjJ"CQOBJ�8��FGS<IOLp=8(<>GI8���Z�9=<78OB\u6�sjHKJ"8vHKJ�GS6"8?M@E"���

�Bê



ê"�Q�dOB\u6�p=8(<>GI8��_HjJLGI6n8v/>sjHKJ"8:Cc<�w'OB<>GdHKC�\:9=JnJ"8:\�GI8:;_GI9�GI6n8Qw�9=HKJ�GSCZ+�pB8:<>GSHj\(8:CdHjJLGI6n8
M@E"��-RHjJ*GI6n8^sKHjJ"8�GS6'OzG?HKG�<>8:w"<>8:C>8:JgGIC(��¬'9=<�8=o_\:HK8:J"\�m=}�9=J"sKm0sjHKJ"8:CvTYHqGI6µ��9B<i_9=<S8�wb9=HKJgGIC�J"8(8:;µGS9�lb8L<>8:w"<>8:CS8(JgGI8:;/HjJ·GI6n8�/tsjHjJn8:Cy<�w"OB<>G�C>HjJ"\(8_sKHjJ"8(CRTYHKGS6Z�8�Ty8(<�w�9=HjJgGSCYOB<S8�OBsK<S8:OB;nm%\(9=JgGuOBHKJ"8:;�HjJ�GS6"8?M�En���

ìF�Y576"8s/>wb9BHjJgGICc<�w'OB<tG|ikxnC>G7l�8R;"HKC>GSHjJ"A=xnHjCS6n8:;^Z�<>9=iøGI6"8s/>sjHKJ"8:Cc<�w'OB<tG�[ÅrJ�9B<S;"8(<GS90;"90GS6'OzG:}[OBsKsdGS6"8^pB8:<tGIHj\(8:CkHKJµGS6"8�/>w�9=HKJ�GSCy<.w'OB<>G�OB<>8%OBC>CSHjABJ"8:;/GS6"8{CSOBi_8\(9=sj9=<�OBJ";aOzsjs2GI6"8�pB8:<tGIHj\(8:C�HKJ0GI6"8£/>sjHKJ"8:Cc<%w'OB<tGvA=8�G�OBJ"9BGS6"8:<R\:9=sK9=<:�vÅËZ�GS6"8:<>8OB<>8%OBJgmµ®�x"8:8(J"C�HjJ/GS6"8%M@E"�ÄGI6"8(J�GI6"8^\:9=sK9=<�9BZ7GS6"8{pB8:<>GSHj\(8:C�GS6'OzGk\(9=JgGuOBHKJGS6"8:iÄHKC7\u6'OBJ"AB8:;.GS9LGI6"8�\:9Bsj9=<79BZ@GI6n8?®�x"8(8:J��
PRJ 8��nOBi_w"sj8*9zZ�OzJ¤8��FGS8:J";n8:; M@E"� HjC�CS6n9!TYJ HjJ ¬°HKA=x"<>8aìF� � eF�æ576"HKC��'A=x"<>8CS6n9!TYCNGrTy90GrTX9z�ËJ"9F;n8{sjHKJ"8:C?OzGNJ"9
;"8:C��·OBJ";/ön��576"8:C>8%J"9
;"8:CN\:9=xnsj;/l�8_9=i^HqGSGS8:;��576"8%<>8OBC>9=J/GS6'OzGkC>x"\u6$OBJ�8��FGS8:J";n8:;�A=<IOzw"6/6'OzC�GI9.lb8%\(9=J"CtGI<Sxn\(GI8(;�HjC?GI908(J"CSxn<S8GrTX9·Hji_wb9B<>GuOzJ�G�wn<S9=w�8:<tGIHj8(C�9BZyGI6"8^M@E"�ÄHjCS9Bi^9=<>w"6"HKCSi���¬°Hj<>C>G:}@GS6"8�/>w�9=HKJ�GSCy<�w'OB<tG8:JnCSx"<>8:CkGI6"OzGLHjC>9=i_9=<Sw"6nHjCSi_C�\OBJ�9BJ"sKm w"<>8:CS8(<>pB8�GS6"8%<>8:s~O�GIHKpB8{9=<>;"8:<�9BZQOBsjsdw�9=HjJgGSC9=J0O{sjHKJ"8B�QÊvJ.GS6"8�9zGI6"8(<R6'OBJn;�}�GS6"8£/tsjHjJn8:Cy<_w'OB<tGR8(J"CSxn<S8:CvGS6'OzGROBJgm�HjCS9Bi^9=<>w"6"HKCSil�8(GrTX8:8:J.GrTy9^M@E"� i^OBw"C|GI6n8?sKHjJ"8(C79BZ�9=J"8�GI9LGI6n8?sKHjJ"8(C79BZ@GI6"8�9BGS6"8:<(�

Y9
9=i M@E"�

f� e�
êì Ø Ø Ø ® Ø Ø

Ø ® ®f
�
e �

ê ì

�°�
GI8:Jn;"8:;·��<SOBw"6

Ø Ø Ø ® Ø Ø
Ø ® ®
ä

ä
ä

ä¿ ¿ ]]¿ ¿ ÀÀ
¿ ¿

f
�
e �

ê ì

�

ñ

�

ö

¬°HKA=x"<S8�ìF� � eF4d�°�FGS8:J";n8:;*M@E"�

÷ROBxFGrm�;"9
8:CL\:OBJ"9=J"HK\OBsXs~OBl�8:sKHjJ"A�<IO�GI6"8(<kGI6'OBJ�HKCS9=i_9=<>w"6"HjC>i�GI8:CtGIHKJ"A"�µEF9"}�GI6n8GI8(C>G|Z�9B<yHjC>9=i_9=<Sw"6nHjCSiø\(9=J"C>HjC>GSC|9BZ�GS6"<S8(8v\:9BJ";"HKGSHj9=JnC:��¬°HK<SCtG}�GrTy9LC>Hji_w"sj8Q\:9=Jn;"HKGSHj9=J"COB<>8�\u6"8:\uÈz8:;·GI9�CSO�pB8N\(9=i_w"xnGuO�GIHj9BJ�?FGS6'OzG7GI6n8vGrTy9^M@E"� 6'Op=8�GI6n8?CSOBi_8�J
xniklb8(<79BZw�9=HjJgGIC?OBJn;/sjHKJ"8:C(��EF8(\:9=Jn;�}�GS6"8^\:OBJ"9=JnHj\OzsjsKm0s~OBl�8:sK8:;a8��
GS8:J";"8(;�A=<IOzw"6"C?w"<S9
;"x"\(8:;lgm�J'OBxFGrm�6'Op=8�GI9�lb8�HK;"8:JgGIHK\OBsô�5°Ozl"sj8.ìF� � CS6"9�TYC^GS6"8�J�x"ikl�8:<SC�Z�9=<�OBsKs|êz�"ì*<S9
9=i^C�OzJ";$GS6"8:HK<L\:9=<><S8(CSw�9=J";"HKJ"AM@E"�L��¬°HjA=xn<S8YìF� � ��CS6"9�TYCdGI6"8Y<SOzGIHK9?l�8(GrTX8:8(J{GI6n8QJ�x"i�lb8(< 9zZ+M@E"�ÛOBJn;_GS6"8�J�x"i�lb8(<9BZ2l"HqGIi^OBw{<>9F9Bi^C(�[PRsqGI6"9=xnA=6%HjJnHKGIHjOBsjsqmNGS6"8:<>8vHjCyOkCSHKA=J"HK�"\OBJgG|<>8:;"xn\(GIHK9=J�}FA=<IOB;nx'OBsjsqmHKGQCtGuOB<tGICR;n8:\:<>8OBC>HjJ"A%OBJ";*OzZ�GS8:<�OBl�9=xnG � �^C>®
x"OB<S8(CvHKG�lb8(\:9=i_8:C�HjJ"C>HjA=JnHK�'\:OBJgG�7576"HKC\OzJ�lb8�O�GSGI<>Hjl"xFGI8:;�GS90GI6n8%CSi^OBsjs ;"HKi^8(J"CSHK9=J"C�9zZ7GI6"8%<>9F9Bi^C(�*PRsjsdGI6n8%<S9
9=i_CkOB<>8<S8(C>GS<SHj\�GI8(;.GI9{O^êz�"ì_OB<S8:O_TY6"HK\u60;"9
8:CQJ"9BGROBsjsK9�TÛGI6n8Nw"<>8:C>8:J"\(8k9BZ�sK9=J"A_OBJ";0pzOB<>Hj8(;sjHKJ"8vC>8:A=i_8:JgGIC(�

�gì



EFHjÆ(8 �yHqGIi^OBw"C M�En�
� � �
e e �
� ì �
ê eBe �=�
ì öB� ê�e
� êg�Bö � ö �
ñ � ñ=eBì � � e
� ì=eBf=ì �=f=e=ñ
ö �=� ê�ñB� �=�zêg�
� f � �=ö=fBê � �=fB�gñ
�=� eB�=�=�Bê e � ìzfgñ
� e e=eBfgñBf e � e�ê�e
� � � ìB�gñB� � ìB�B�Bê
� ê �=�Bê � �=�Bf=f
� ì �gñzê=f �gñz�gñ
� � � eB�B� � ez�=�
� ñ eBöB� ezö=�
� � ìz� ìB�
� ö � �
eBf � �

5�OBl"sK8?ìF� � 4�êz�"ì�<>9F9=i l"HKGSi{Ozw"C7OBJ";.M@E"�

576"8a<S8(;"x"\(GSHj9=J HjC{ikx"\u6 i^9=<>8·w"<>9=i^HKCSHKJ"A/Z�9=<�<>9F9=i_C%9BZNs~Oz<SA=8(<%;"Hji_8:JnCSHj9BJ"C:�5�OBl"sj8�ìF�ée_C>6"9�TYCRGI6"8NJ�x"ikl�8:<SCQZ�9=<�OBsjs2<S9
9=i_CQOBJ";*M@E"�æx"w0GS9{C>HjÆ:8 � f�GI6'OzG��"G�9=JO � f�� � f^lb9gOz<S;aOBJ";·GS6"8Lw"<>9F;"xn\(G�9BZ�GS6"8:HK<v;"HKi^8(J"CSHK9=J"CR;n9F8(C�J"9BGv8��F\:8:8(;�ìB�F��576"8\:9B<S<S8(CSw�9=J";"HKJ"A�<IOzGSHj9LHKC7;"8:w"HK\(GS8:;�HjJ�¬°HKA=x"<S8�ìF� � ê"� EFHjJn\:8�GI6"8�<>9F9Bi^C7Oz<S8�J"9�T i_9=<S8CSwn<S8Oz;µ9=xFG}�GI6n8_<>8:;"xn\(GIHK9=J OB\u6"HK8(p=8(;µlgmax"C>HjJ"A%GS6"8_M@E"� <S8(w"<S8(CS8(J�GIOzGIHK9=JµOBw"w�8OB<>CZ&OBHK<SsKm^A=9
9F;��

�=�



EFHjÆ(8 �yHqGIi^OBw"C M�En�
� � �
e e �
� ì �
ê e=e �=�
ì öBê ê�e
� ì=ezê � ö=ö
ñ �=f=� � ö=�=f
� � �gñB�=ö ê=öBê�ì
ö �B� �=f=�=ö e=ì=ñz�=�
� f ñBì=ìBfBê�ñ � �gñBöB�=�

5�OBl"sj8?ì
�ëeF4 � f�� � fL<S9
9=iãl"HqGIi^OBw"CYOBJn;.M@E"�

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LS
G

/B
itm

ap
s 

R
at

io

Room Size

ratio

¬�HjA=x"<>8?ìF� � �n4�êz�"ìLM@E"��åD�yHKGSi{OBwnC|<IOzGSHj9

�gñ



0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10

LS
G

/B
itm

ap
s 

R
at

io

Room Size

ratio

¬°HKA=x"<S8�ìF� � ê"4 � f�� � f�M@E"�tå@�yHKGSi{Ozw"C|<IO�GIHj9

�=�



ä � Â	� ÀµÓ Á æ
ç ÍÞè��éÐ� ê
ë�ì�íïîñð�ò�ó�îõô�ö÷ô.íCöøíCóHù�ð�úûùÏíCüÌóHùÄö�ý¹í8þ�ð�ÿ÷ò��«íCó�ý8ò«ýïð���ýïö�ÿÕíCüÌöøí�ò��ûö���ô8íCü«ó���ö�ÿ÷óàð�ú ë8ÿ"ö�ù
	 ð�ìÌô�
��ítü�ö�ô��}ó�ó ì��Ìó���ó��ñð�ò}ó���ð���ó�ýtíïüÌóxþ ð��«ýïôïó÷ð�úÆí��Ûð���ó ö�ýïô�
���ítòÌý.ð���î��Ìó ô�ö�íCó ô¹í
��ó���ú�ð�ýtý.ó ô.ó�ö�ý.þ>üÌîñì��×íCüÌó÷î��«ó�ö�ôtð�ì ó��øö����ÌöøíCîõð�ìyú��ÌìÌþ�íïîñð�ì«ô���ôïó�öøýïþ>ü2íïó þ>üÌìÌî�� �Ìó ôÖöøì��ó ì�����ö�ÿ÷ó!��öøíCö���ö�ô.ó ô:òÌýïó�ôïó ì�íïó��·îõìãíïüÌîñô íïüÌó ô.îñô�

Ü���� Ýs�|��Ã�ÉÛv � Ç�wv¡vÃ�Ê=Ì�v£�

" üÌó
ÿ÷ð�ô.í#� î��Ìó������Ìô.ó��yôïó ö�ýïþ>ü ö$����ð�ý.îõíïüÌÿ ú�ð�ý:í��Ûðøù�ò��ûö���ó ý5ò�ó ý¹ú�ó þ�í¹ù�îõì«ú�ð�ýïÿ�öøíïîñð�ì
��ö�ÿ÷ó ô + ô%�Ìþ>üyöøô8ë8ÿ"ö 	 ð�ìÌô - îõô¡íCüÌó rt68u 68rv9xw ö�����ð�ýïî íCüÌÿ�
&��í#���Ìî����Ìô:öxíïýïó�ó'� î íCü9ö����íCü«óÖþ ð�ÿ(�«îñì�öøíïîñð�ì«ô�ð�úÂÿ�ð���ó ôàö�ì�� ý.ó ò��õîñó ô��zó*)�íCó�ì��Ìîõì�� íCüÌó+�Ìýïö�ìÌþ>üÌó�ô,�«ò íïðãö.-�)Só��ì �Ìÿ(��ó ý ð�ú�ÿ÷ð���ó ô:îñì�íïüÌó�ú��«í/�Ìý.ó�
10Àö�þ>ü��ñó���ó��zîõì�íCüÌó�íCý.ó óàýïó�òÌýïó�ôïó�ì	íïô8íïüÌó�ÿ�ð���ó ô ð�úö9ò��ûö���ó�ý�ö�ì��2ò��ñö���ó ý.ô
ö�� íCó ý.ì�öøíïó�ö�í�þ�ð�ìÌôïó�þ��«íïî���ó.�ñó*��ó��õô�
325ìÌó�ò��ûö���ó ýtîñôàô%�Ìò«ò}ð�ô.ó��íCð
íïý4�÷íCðÖÿ�ö5)Sîñÿ÷î 	 ó:íïüÌó5ôïþ�ð�ýïó�ðøú�íïüÌó6��öøÿ�ó�öøì�� îñô þ ö����õó��÷íCüÌó�ÿ�ö5)Sîñÿ÷î 	 îñì��àò��ñö���ó ý��� üÌî��ñó¡íCüÌó8ð�òÌò�ð�ìÌó�ì	íÂîñôÀíCü«ó8ÿ÷îñìÌîõÿ�î 	 îõì��5ò��ñö���ó ýÂö�ì��"íïýïîõó ô íCð�ÿ�îõìÌîñÿ÷î 	 óÛíCüÌó:ôïþ�ð�ýïó8ð�úíCü«ó'��ö�ÿ�ó$


7�89�: 7;89;: 7�89�: 7�89�:< 0 = >

7�89�: 7�89�:? @

7�89�:ë � � � � � �
������

¯ ¯ ¯®®® ¯ ¯ ¯®®®
ACB�D ACEFD A ùHG D ACIFD

AJB�D A ùHG D
AJB�D

=»î����Ìýïó E 
KG�L ëNM9îõìÌîñÿ�ö5) " ý.ó ó
" üÌóÀÿ�îõìÌîñÿ�ö5)8ö�����ð�ý.îõíCü«ÿO���Ìî����Ìô,íïüÌóÀôïó�öøýïþ>üàíCýïó�ó&�F��ó*)Sò�ö�ì��Ìîñì�� ö$���øíïüÌó&�Ìýïö�ìÌþ>üÌó�ôíCð�ö+-�)Só��P�«ó ò«íïüQ
Ûë#���,íïüÌótíïó ý.ÿ�îõì�ö�� ò�ð�ôïî íCîõð�ìÌô A îJ
 ó�
R�ñó öøú�ìÌðS�«ó ô D ö�ý.ótó*�øö�����ö�íCó����ÌôÄùîñì��àíïüÌó ô.íCöøíCîõþ¡ó��øö����ÌöøíCîõð�ì
ú��ÌìÌþ íCîñð�ì�öøì��÷íïüÌóT�øö����Ìó�ôÀö�ýïó¡íïüÌó ì÷òÌýïð�ò�ö���öøíïó��Q��íïüÌýïð�����üÿ�ö5)Sîñÿ÷î 	 îõì��5öøì���ÿ÷îñì«îñÿ÷î 	 îõì��U�õó���ó��ñô�� �Ìò÷íïð�íCüÌó:ýïð�ð�íÀìÌðV�Ìó ð�ú�íCüÌó ôïó ö�ýïþ>ü÷íCý.ó ó�
W=�î��øù�Ìý.ó E 
�Gàôïü«ð�� ô8öÖôïÿ�ö����}ÿ�îõìÌîñÿ�ö5)xíïýïó ó�íïü�öøíX�ñð�ð�Y	ô ö�üÌó ö��ãí��Ûð÷ÿ�ð���ó ô A îC
 ó$
SZ\[^]J_H` D îõì

a�b



íCü«ó(��ö�ÿ÷ó�
�c:ðS�Ìó ; îñô:íCüÌóÖÿ�ö5)Sîñÿ(�«ÿ ð�ú = ö�ì�� ?ed c8ðV�Ìó = îõô�íCüÌó�ÿ�îõìÌîñÿ(�«ÿÕð�ú@ ö�ì�� A�d -�ìÌö����K���«ì«ðS�Ìó ? îõô íCüÌóàÿ÷îñìÌîõÿ(�Ìÿ'ð�ú B ö�ì�� î 

��úÖö�íCý.ó óf� îõíCü�ög�ÌýCöøìÌþ>üÌîñì�� ú�ö�þ íCð�ý ðøú � îõô×ô.ó�ö�ý.þ>üÌó��ËíCðg�Ìó òSíCü á � îõíCü íCü«óÿ÷îñìÌîõÿ"ö5)×ò«ýïð�þ ó����Ìýïó$� íCüÌó�ì íïüÌóÖôïî 	 óÖð�úÀíïüÌó
íCý.ó ó(� î����h��ó+i A �Hj D 
(k�ð��,íCü«óÖôïî 	 óÖð�úÂöÿ÷îñìÌîõÿ"ö5)xíïýïó�ó'��ýïð�� ô¡ó*)Sò�ð�ìÌó ì�íïîûö������� îõíCü íïüÌó!�Ìó òSíCü×ð�ú7íCüÌó�íCý.ó ó$
Wl8ð��Ûó*��ó�ý���ÿ"ö�ìF�ð�úÂíCüÌóe�Ìýïö�ìÌþ>üÌó�ô�ð�úÂíCüÌó÷ôïó ö�ýïþ>ü íCýïó�ó�ÿ�ö��yìÌð�ítìÌó�ó�� íCð��}ó÷ó*)«ö�ÿ÷îñìÌó��2ö�ítö���� ô.îñìÌþ�óíCü«ó��Öþ ö�ìÌìÌð�íÆö$�õíCó�ý»íCü«óm-�ì�ö��Ìô.þ ð�ý.ó�
 " ü«îñô þ>ü�ö�ýïö�þ�íïó ý.îñô.íïîñþ¡îõô�ó*)Sò��õð�îõíïó��+�F�xö�ô.íCö�ì���ö�ý4�ó ì«ü�ö�ìÌþ�ó ÿ÷ó ì�í8íïðÖíCüÌóàÿ÷îñìÌîõÿ"ö5)"ö�����ð�ý.îõíCü«ÿ þ ö����õó��ãëU�õòÌü�ö�ù ? ó�íCö
òÌý%�«ìÌîñì���

" üÌó ëU�õòÌü�ö�ù ? ó�íCö·ö�����ð�ýïî íCüÌÿnY�ó ó�òÌôÖíCýïö�þHY�ðøú:í��Âðo�øö����«ó ôÖöøí�ó�ö�þ>ü ìÌðV�Ìó$
p2�ì«óîñôàöq�õð��Âó ý!��ð��Ìì���ð�ìyíïüÌóxôïþ ð�ýïó÷ö�ì�� îñô�þ ö����õó��sr�[ ZRt�r��7ö�ì�� íïüÌóxð�íCü«ó ý�îñôàöøìp�«òÌò}ó�ý

��ð��Ìì��ãö�ì�� îñôÛþ ö����õó��ou*_*vwr�
&��úzíïüÌó5þ��«ýïýïó�ì�íT��ö$���Ìó8ð�ú�ö
ìÌðV�Ìó�ú�ö����ñôÀð��«íïôïî��«ó�íCüÌó5ö��ñòÌüÌöö�ì��p��ó�í>öq��ð��Ìì��«ô��zíCüÌîõôàìÌðS�«óÖîñô�ìÌð�ítóx)«òÌö�ì��Ìó���ú��Ìý¹íCüÌó�ý�
 " üÌîõôtîõô�î������Ìô¹íCýCö�íCó��yîõì öôïîõÿ�ò��ñóxó*)«ö�ÿ÷ò��ñóxô.üÌð�� ì�îñìy=�î����Ìý.ó E 
 B 
 ë8ú�íCó�ý�ô.ó�ö�ý.þ>üÌîñì�� íCüÌó��ñó ú�í�ô4���«íïýïó ó"ð�ú íCü«óýïð�ð�í¡ì«ðS�Ìó ; �«íïüÌó�ÿ"ö�)«îõÿ�î 	 îõì���ò��ûö���ó�ý¡îñôT����öøýCö�ì�íCó�ó��×ö
ôïþ�ð�ýïóàð�ú�öøím�ñó�öøô.í B 
{z ü«ó ììÌðV�Ìó B îñô¡óx)Sò�ö�ì��Ìó��·öøí¡íïüÌóàýïî���ü�í ô%���«íïýïó�ó���íCüÌóàÿ÷îñìÌîõÿ�î 	 îõì���ò��ûö���ó�ý:îõôT����ö�ýïö�ì�íCó�ó��ö
ôïþ�ð�ýïó�ð�ú�öøí ÿ÷ð�ô.íÆùHGàöøíÛìÌðV�Ìó ? 
 " üÌîñô ÿ÷ó�öøìÌôÛíCüÌöøí¡ìÌðV�Ìó î �Ìð�ó ô¡ìÌð�íÛìÌó ó�� íCð+��óôïó ö�ýïþ>ü«ó�� öøí�ö$���7ôïîõìÌþ ó�ìÌð ÿ"ö�íïíCó�ý|� üÌöøí5î íCô�ô.þ ð�ý.ó
îñô#��ð�îõì��÷íïð.��ó��}íïüÌó
ò��ñö���ó ý�öøí ?
� î����,ü�ö���ó�ö
ô.þ ð�ý.óàð�úzùHG�ð�ýT�õó ôïô�
1l8ð��Ûó*��ó�ý���íCüÌó�ÿ�ö5)Sîñÿ÷î 	 îñì���ò��ûö���ó ý öøí¡ì«ðS�Ìó ; � î����ìÌó*��ó ý:þ>üÌð�ð�ôïóàíCü«ótÿ÷ð���ó��ñó ö��Ìîõì��
íCð ? ô.îñìÌþ�ótì«ðS�Ìó = ��î���ó ô:ö+�ûö�ý4��ó ýÛôïþ ð�ýïó AJB�D 


7�89�: 7;89;: 7�89�: 7�89�:< 0 = >

7�89�: 7�89�:? @

7�89�:ë � � � � � �
������

¯ ¯ ¯®®® ¯ ¯ ¯®®®
ACB�D ACEFD A ùHG D

AJB�D A DÊ� G D
A  B�D

=»î����«ýïó E 
 B L ë#�ñòÌü�ö<ù ? ó í>öe} ý%�ÌìÌîõì��
ëU�õòÌü�ö�ù ? ó�íCö÷òÌý4�ÌìÌîõì���ÿ�ö��ãýïó����Ìþ ótíCüÌótôïî 	 ó�ð�ú»íïüÌó�ô.ó�ö�ý.þ>ü íCý.ó ó,� �×ö�ûö�ý4��ó�ú�ö�þ ùíCð�ý�
 " üÌó!��ó ô¹í¡þ�ö�ô.ó�ôïþ�ó ì�ö�ý.îñðxð�þ þ��«ýïô~� üÌó�ì ö�í ó���ó ý�� ìÌðV�Ìó5íCüÌóU�}ó�ô.í ò�ð�ôïô.î����õó5ÿ�ð���óö�òÌò�ó�öøýïô ö�ô¡íCü«ó!�ñó�ú�íïÿ�ð�ô.í¡þ>üÌî���� ð�ú�íCüÌöøí ìÌðV�Ìó�
W��ì íCü�ö�í þ�ö�ô.ó���îõí ü�ö�ôX�}ó�ó ì×ó��õó���ö�ì�í%���òÌý.ð���ó ìs���'Mo���5��íCü�ö�í5ëU�õòÌü�ö�ù ? ó�íCö����«î����«ô�öxíCýïó�ó
ð�ú ô.î 	 ó(i A ���� D �\� ü«îñþ>ü·îõô5ö�òÌò«ýïð�)	ùîñÿ�öøíïó����2íCüÌó9ô%� ��ö�ý.ó·ýïð�ð�í�ð�ú5íCü«ó ôïî 	 ó·ðøú5íCüÌó×ú������ ÿ÷îñìÌîõÿ"ö�)�íCý.ó ó$
���ì#íïüÌó��Âð�ýïô¹íþ�öøôïó��}ëU�õòÌü�ö�ù ? ó�íCö�òÌý4�ÌìÌîñì��"ü�ö�ô8ìÌð"ó*�,ó�þ�íàöøì�� òÌý.ðS���Ìþ ó�ô�íCüÌó�ôCö�ÿ÷ó�ô.ó�ö�ý.þ>ü·íCý.ó ó
öøôö�ô¹í>ö�ì���ö�ý%�9ÿ�îõìÌîñÿ�ö5)�ö�����ð�ýïî íCüÌÿ�
~l:ð��Ûó*��ó ý�� îñì×òÌýïö�þ�íïîñþ ótëU�õòÌü�ö�ù ? ó�íCöe� î������Ìô4��ö������ü�ö���ó�ôïð�ÿ÷ó�Y	îñì��·ð�ú ò�ö���ð���ö�ì�� íCüÌó�ö���ó ýïö���ó
þ ö�ôïó�ôïó�ó ÿ÷ô�íCð.��ó�þ��ñð�ô.ó ý:íCð�íïüÌó���ó ô¹íþ�öøôïó�íCü�öøì×íïðxíïüÌó!�Ûð�ýïô.í8ð�ìÌó$

" üÌó:ôïó�öøýïþ>ü�ö$����ð�ý.îõíïüÌÿN�«ôïó���îñìxë�ì�íïîñð�ò�ó îñôÀö�ô.íCö�ì���ö�ý4�"ë#�ñòÌü�ö<ù ? ó í>ö�îñÿ÷ò��ñó�ÿ�ó�ìSùí>ö�íCîñð�ìQ�S� î íCü×ôïó���ó ýïö��7ôïó�öøýïþ>ü ó�ìÌü�ö�ì«þ ó ÿ÷ó ì�íïô�L
�����V���R���������������5���������\�W� " üÌósc8ó���ö�ô.þ ð��«í2ö�����ð�ýïî íCüÌÿ �� :ó�î¢¡ a �Öýïó�ôïó�ÿ(���ñó�ôë#�ñòÌü�ö<ù ? ó í>ö"òÌý4�ÌìÌîõì���
'��í5ú��Ìý.íïüÌó ý�îõìÌþ ð�ýïò�ð�ýCöøíïó ô�ö�ÿ÷îñì«îñÿ�ö��Q� îñì��«ð��!ôïó ö�ýïþ>ü£

��ì#íïüÌîñô�þ�ö�ô.ó��8ö����¡íïüÌó ÿ÷ð���ó ô óx)Sþ ó òSí�ú�ð�ý�íïüÌóP-�ý.ô.í"ð�ìÌóyö�ý.ó ô.ó�ö�ý.þ>üÌó��O� îõíïüö�ì ëU�ñò«ü�ö�ù ? ó�í>ö+� îñì��Ìð��!ðøú ôïî 	 ó IoA ��ó�í>ö;¤/ö��ñòÌüÌö.¥¦G D ��ôïîõìÌþ ótíCüÌó*�·öøýïó�óx)	ùò�ó þ íCó���íïðP��ó"îõì«ú�ó ý.îñð�ý�
.��ú¡íCüÌó�ôïó�ô.ó�ö�ý.þ>üÌó ô�ýïó�í%�Ìýïì�ö��øö����Ìó÷üÌî���üÌó ýàíCüÌö�ì2íCü«ó
��ó�íCöP�}ð��Ìì��Q��íïüÌó"þ�ð�ýïý.ó ôïò�ð�ì��«îñì��·ô4���«íïýïó ó�ôÖü�ö���ó�íïðo�}ó�ýïóHù�ôïó ö�ýïþ>ü«ó��§� îõíïü�öìÌð�ýïÿ�ö��,ô.ó�ö�ý.þ>ü�� îñì��Ìð���


¨ I



��©~���R�ª��«&�\���¬�������§©��®h¯���� ë íCýïö�ìÌôïò�ð�ô.îõíCîõð�ìxí>ö����õóT� îõíCü B M ðøúzó ì�íCý.îñó�ôÛîñô1�Ìô.ó��îõì�ð�ý4�Ìó ý7íCð�ö���ð�î���ýïó ù�ôïó ö�ýïþ>üÌîõì��5ò�ð�ôïî íCîõð�ìÌôzíCü�ö�í»ü�ö���ó¡ö��ñý.ó�ö��S���}ó�ó ì
óx)Ìöøÿ�îõìÌó��Q

��°��R��¯¬±/����²J�(�����ª³ª�������\�1� " üÌîõô ó ìÌüÌö�ìÌþ ó�ÿ�ó�ì�íT� ö�ôÛîñì�íCý.ðS���«þ ó��q�F�.´�
�=»îõôïü ���Ìý.ì

��=»îñô%¡�G��C
&��í òÌý.ð���î��Ìó ô:ö�ì3�ÌòÌò�ó ý A �ñð��Âó ý D ��ð��Ìì��9ð�ì�íïüÌóàÿ�îõìÌîñÿ�ö5)÷ô.þ ð�ý.ó�� ü«ó ìî í¡ü�ö�òÌò�ó ì«ô íCðe�}óU�ñó ô.ô A ��ý.ó�öøíïó ý D íCü�ö�ì íïüÌóàö��ñò«ü�ö A ��ó�íCö D ��ð��Ìì��Q
&��ì3��ó�ìÌó ýïö��J�íïüÌîñô¡ó�ìÌü�ö�ìÌþ�ó ÿ÷ó ì�í8îñÿ÷òÌýïð���ó�ô ôïó�öøýïþ>ü ò�ó ý¹ú�ð�ýïÿ�ö�ìÌþ�ó!�F�ãö���ð��«íU� Î 
ë�ÿ�ö 	 ð�ìÌôxü�ö�ôxöµ�ûö�ý4��óq�Ìýïö�ìÌþ>üÌîõì��yú�ö�þ�íïð�ý��Æö þ>ü�ö�ýCöøþ�íCó�ýïîõô.íCîõþ�íCü�ö�íxÿ"ö�Yøó ôe�Ìó�ó òó*)Sü�ö$�Ìô.íïî���ó"ôïó�öøýïþ>üÌó�ô
îñÿ÷ò}ð�ôïôïî����ñó$
 " üÌó"ö���ó ýïö���ó��ÌýCö�ì«þ>üÌîñì��×ú�ö�þ�íïð�ýtîñô�ö�ýïð��«ì�� ¨ I�Iö�ì��ãòÌý.ð���ýïö�ÿ�ôÂí��Sò«îñþ�ö$�����÷ý.ó�ö�þ>ü9ö
ôïó ö�ýïþ>ü��Ìó òSíCü×ð�ú a ù ¨ ò��õîñó�ô îñì�íïüÌó�ð�ò�ó ìÌîõì��ÖòÌü�ö�ô.óð�ú�ö���öøÿ�ó$�S� üÌîõþ>ü îñìÌþ�ýïó�öøôïó ôX���«ýïîñì���íCüÌó�ÿ�î�����ö�ÿ÷ó�
{k�íCî����J��íïüÌó ô.ó�ôïó�öøýïþ>ü��Ìó ò«íïüÌô ö�ý.óôïÿ�ö����,þ ð�ÿ�ò�öøýïó��ãíCðxð�íïüÌó ýX��öøÿ�ó�ô�

? ó þ ö��Ìô.ó:ðøú�íïüÌóm�ñö�ý%��ó�ÌýCöøìÌþ>üÌîñì��àú�öøþ�íCð�ý���ö5òÌý.ð���ýïö�ÿÊíCü�öøí�ó*)«ö�ÿ÷îñìÌó�ôÀö�����ò}ð�ôïôïî����ñóÿ÷ð���ó ô»öøí�ó ö�þ>ü
ò�ð�ôïî íCîñð�ì'� î�����ìÌð�í¶��ó ö����õóÆíïð�ý.ó�ö�þ>üÖö|�Ìó òSíCü+�ûöøý%��óÀó ì«ð�����ü�ú�ð�ý�ô¹íCýïð�ì��ò��ñö���
 " ü �Ìô��5ôïð�ÿ÷ó í���ò�ó ðøú�ô.ó��õó þ�íïî���óyôïó�öøýïþ>ü¾ô.þ>üÌó ÿ÷ó ÿ(�Ìô¹íq�}óµ�«ôïó�� íCð ý.ó����Ìþ�óíCü«ó�ô.ó�ö�ý.þ>üyó��}ð�ý.í�ö�ì��9ë�ÿ�ö 	 ð�ì«ô8òÌý.ð��Sî��Ìó ô:íCüÌótî��«ó�ö��7ó ìF��îñý.ð�ìÌÿ÷ó ì�í:ú�ð�ý:íïó ô¹íCîñì���íCü«óó�·÷þ�îñó ì«þ��ãð�ú�ôïó��ñó þ íCîK��óàôïó ö�ýïþ>ü×íCó þ>ü«ìÌî�� �Ìó�ô�

25ìÌó ôïó��ñó�þ�íCîK��ó ô.ó�ö�ý.þ>üÖÿ�ó íCüÌðV��íïü�öøí�ü�ö�ô{��ó ó�ìÖô%�Ìþ�þ ó ô.ô.ú���������ö�òÌò��õîñó���íCð�ë�ÿ�ö 	 ð�ì«ôîñô{M9îñþ>üÌö�ó�� ? �Ìý.ð�¸ ô&M����õíïî ù�}Àý.ð���þ��«ím� ? �Ìý I�I ö$�J
{M���� íCî ù�} ýïð���þ��«í�îõô�ö8ú�ð�ý�� öøý%�
òÌý4�ÌìÌîõì��ÿ÷ó�íCü«ðS��ö�ì���î í�îñôª��ö�ôïó��
ð�ì�íïüÌóÆî��Ìó ö8ð�ú�ò«ýïó��«îñþ�íïîñì�� íCü«óÛôïþ�ð�ýïóÂð�ú�ö:ò}ð�ô.îõíïîñð�ìtöøí¶�Ìó òSíCüá �F���Ìð�îñì���ö5ôïü�ö����ñð���ô.ó�ö�ý.þ>ü�ö�í ö�ÿ(�«þ>ü
ôïÿ�ö����õó ýª�Ìó òSíCü á�¹ 
 " üÌîñô�î��Ìó ö�îñô�ýïó þ��Ìýïô.î���ó����ö�òÌò��ñîñó���íïð ó���ó ý���ìÌðV�Ìó"îõì�íïüÌó"ô.ó�ö�ý.þ>ü íïýïó�ó�
µM����õíïî ùº} ý.ð��}þ��«ítîñô,�Ìôïó��§� �»M9îõþ>ü�ö�ó��

? �Ìý.ðÖîñì üÌîõô¡ë�ÿ�ö 	 ð�ìÌô òÌý.ð���ýCöøÿ¼r�½�`�u*¾5v���� üÌîõþ>ü×îõô ð�ìÌó�ðøú�íïüÌó�ô.íïýïð�ì���ó ô¹í ë�ÿ�ö 	 ð�ì«ôòÌý.ð���ýCöøÿ�ô�
ë�ì�íCîõð�ò�óm�Ìð�ó ô�ìÌðøí{�Ìô.ó ö5ôïð�òÌü«îñô.íïîñþ öøíCó��
ôïó��ñó þ íCîK��ó¡ôïó ö�ýïþ>üxô.þ>üÌó ÿ÷ó�
Wk�îñìÌþ�óm�ñð�ð�Y	îñì��öøí�ö�����íïüÌó÷ò}ð�ô.ôïî����ñó÷ÿ�ð���ó ô�îõì2ö×ò}ð�ôïîõíïîñð�ì îõô�îõÿ�òÌýïö�þ�íïîñþ ö��J�zë8ì	íïîñð�ò�ó÷îñÿ÷ò��ñó�ÿ�ó�ì	íïôàö
u*_%r�½n`�_%r�¿ z tV
 ë í
ó ö�þ>ü�ò�ð�ôïî íCîñð�ì�ð�ì����·íïüÌó Ó ��ó ô¹í
ÿ÷ð���ó ô�ö�ýïó÷ó*)«ö�ÿ÷îñì«ó���öøì��2íCü«óýïó�ô.íxöøýïó"î���ìÌð�ý.ó��Q�ª� üÌó ý.ó Ó ü�öøô
ö��øö����Ìó�ðøú:ö�ýïð��«ì�� B�I 
���ì�ð�ý4�Ìó ýtíCðo�«ð íCüÌîõô��»ö����íCü«ó�ÿ�ð���ó�ô îñì ó���ó ý�� îñì�íCó�ýïì�ö$� ìÌðV�Ìóàö�ýïó�ôïð�ý¹íCó��9ö�þ�þ ð�ý4�Ìîñì��
íïð
íCüÌó�ô¹í>öøíïîñþ�ó*��ö$����öøíïîñð�ìú��ÌìÌþ íCîõð�ì+��ö$���Ìó¡ð�ú�íCü«ó:ý.ó ô4���õíïîñì���ò�ð�ôïî íCîõð�ìÌô�
 " üÌîñôÀîõôÀö!��ó ý��xþ ý%���Ìó òÌý%�Ìì«îñì��àÿ÷ó�íCü«ðS�Q�ö�ô5î í5îõô�þ ð�ÿ�ò��õó�íïó����3�«ó ò�ó ì��Ìó�ì�í�ð�ì íCüÌóÖô¹í>öøíïîñþ�ó��øö����ÌöøíCîõð�ì9ú��Ìì«þ�íCîõð�ìQ�}üÌð��Ûó*��ó ýàî í�îõô
��ó�ý4�ãô.îñÿ÷ò��ñó�öøì��9îõìÌó*)Sò�ó ìÌô.î���ótíïð÷îõÿ�ò��ñó ÿ÷ó ì�í�

À3ÁxÂ ¥ÄÃ'Å(Æ�ÇoÅ,È&É�Ê�Ë Ì3ÇµËµÍXÈ{É�ÊËë�ÿ�ö 	 ð�ìÌô"îõô"ö�íïó ý.ýïîõíïð�ýïîñö��m��ð�ö�ý4�Î��ö�ÿ÷ó�
 " üÌóo��ð�ö�� ð�ú�ó ö�þ>ü ò��ûö���ó ý"îõô÷íïðy��ó íÿ÷ð�ýïó(�«ìÌþ ð�ì�íïó ô.íïó�� ó ÿ÷ò«í��·ô4� ��ö�ýïó�ô�íCü�ö�ì·íïüÌóÖð�òÌò�ð�ìÌó�ì�í�
 " üÌó+�ûö�ý4��ó ý:íCüÌóÖì �Ìÿ��}ó�ýð�ú ô4� ��ö�ýïó�ô3Ï.ð�� ìÌó���Ð.�F�9ö"ò��ûö���ó ý���íCü«ó�üÌî���üÌó ý íCü«óoÏ.ò«ýïð���ö$�Ìî��õîõí��VÐÖíCü�öøí8íCüÌîõô8ò��ûö���ó�ý
� î����£��ó í íCüÌó��ûöøô.í ÿ÷ð���óàîñì�íCü«ó'��ö�ÿ�óàöøì��×íïüÌó ý.ó�ú�ð�ý.ó!� îñìQ


��ì íCü«ó�ð�ò�ó ì«îñì���òÌü�ö�ô.ó�ð�ú�ö�ì ë8ÿ"ö 	 ð�ìÌô|��ö�ÿ÷ó���íCü«ó�ì �Ìÿ(��ó ý:ð�ú ò�ð�ôïô.î����õóàÿ�ð���ó�ôîñô(��ó ý��g�ûö�ý4��ó�
 " üÌó ý.ó ö�ý.ó B G�� E ÿ÷ð���ó ôxîõì�íCüÌóãô.íCö�ý.í÷ò�ð�ôïî íCîõð�ìQ
»��íxîõô+�Ìî�·÷þ����õí
íïð
�Ìó íCó ý.ÿ�îõìÌó3� ü�öøí÷íCüÌó9ð�ò«íCîõÿ"ö$� ôïó��V�«ó ìÌþ�óyð�ú�ÿ÷ð���ó ô�îñô÷öøí÷íCüÌîõô�ô¹í>ö���ó$
 " üÌó ý.ó·ö�ý.óÿ�ö�ìF����ðSðV�"ÿ÷ð���ó ôÂíCü�öøí� î����\��ó�í¡ö�ò��ûö���ó�ýÂíïð�íCüÌó�ÿ�î������ñóX��öøÿ�óX� îõíïü ö�ýïó ö�ôïð�ì�ö����õóò�ð�ôïî íCîñð�ìQ
 " üÌó!��ó ô¹í ô.íïýCöøíïó�����ôïó�ó ÿ÷ô íCð+��ó�íCð(�«îñô.íïýïî����«íCó�ð�ìÌó�¸ ôT� �Ìó ó�ìÌô:ö�ýïð��Ìì���íCü«ó
��ð�ö�ý%�"îñì"ô4�Ìþ>üãö,�Ûö���íïü�öøíÛíïüÌó���þ ð�ì	íïýïð�� A îC
 ó$
SüÌö���ó�ö�þ�þ ó ô.ô íCð D ö�ô~�ñö�ý%��ó�ö�òÌö�ý.íÂð�ú7îõíö�ô ò�ð�ôïô.î����õó�


" üÌó¡ó��øö�����öøíïîñð�ìtú��ÌìÌþ�íïîñð�ì��Ìôïó��xíïð5ó ô¹íCîõÿ"öøíïóÂíïüÌó ôïþ�ð�ýïó¡ðøú�ö5ò}ð�ô.îõíïîñð�ì�ÿ(�Ìô.í»ô.íïýïî�Yøóö���ö��ûöøìÌþ óX��ó�í��Âó ó ì"ð���ó ýïö�����þ ð�ì	íïýïð���ðøú,íCü«ó#��ð�ö�ý4��öøì��"ô.ó þ��«ýïîñì���óx)«þ����Ìô.î���ó8íCó�ýïý.îõíCð�ý4�ú�ð�ý¡ö
ò��ûö���ó�ý�
 ë í íïüÌó�ôCö�ÿ÷ó�íïîñÿ÷ó���üÌð��Ûó*��ó ý���îõí ÿ��Ìô.íX��ó5ÿ÷îñì��«ú����}ð�ú7íïüÌó5þ ð�ô.í ð�ú7íCü«óó��øö�����öøíïîñð�ìQ

¨ G



ÑTÒ�ÓmÒ4Ô Õ Ö�×|Ø$Ù�Ö�Ú Û�ÜW×6Ý�ÞàßáÞªâ6ã�ÖºÚVÛ�Ö�Ý
" üÌó×ÿ�ð�ô¹íxò}ð�ò����ûöøýÖó��øö����ÌöøíCîõð�ì�ú��ÌìÌþ íCîñð�ìä�Ìô.ó���îñì ë�ÿ�ö 	 ð�ìÌôxòÌýïð���ýCö�ÿ÷ôÖîñôÖíCü«óÿ÷îñìSùw�Ìîñô¹í>ö�ìÌþ�ó�üÌó��Ìýïîõô.íïîñþ�
 " ü«îñô îõô¡ö
ôïîõÿ�ò��õó�üÌó��Ìýïîõô.íïîñþ�íïü�öøí íCö�Y�ó�ô:îõì�íCðÖö�þ�þ ð��«ì	í ð�ì����íCó�ýïý.îõíCð�ý4��
&��í:îõôT��ö�ôïó�� ð�ì íïüÌó�öøôïô%�«ÿ�ò«íïîñð�ì íïü�öøí:öxò��ûö���ó�ýT� üÌð�þ ö�ì×ýïó�öøþ>ü öxô%� ��ö�ý.ó

-�ý.ô.íX� îõíïü9öe� �Ìó ó�ìQ��î���ì«ð�ýïîõì��Öö�ý.ýïð�� ô.üÌð�íCô���ð�� ìÌô:íïü�öøí ô4�V�Ìö�ýïó$

" üÌótüÌó��Ìý.îñô¹íCîñþ�îõôT��ö�ô.ó�� ð�ìãíïüÌó�ú�ð����õð�� îñì���ú��«ìÌþ�íïîñð�ìQL
� ú�ð�ý¡ó ö�þ>ü×ô%� ��ö�ý.ó�òQ��þ�ð�ÿ÷ò�ö�ýïó�å æ!¤à�Ìîñô¹í A òQ� ? �ûö�þHY D ö�ì���åFçè¤è�Ìîõô.í A òQ��z üÌîõíïó D d
� î úhå æUéÎå ç,L ? �ñö�þHY�ð�� ìÌô íCüÌóàô%� ��öøýïó d
� ó��ñôïóàî úhå æUê�åFç�L{z üÌî íCó�ð�� ìÌô íCüÌóàô%� ��öøýïó d
� ó��ñôïó�íïüÌóàô%� ��ö�ý.ótîõô ìÌó��«íïýCö��C


=»î����Ìýïó E 
 a ôïüÌð�� ôxö�ì�óx)«ö�ÿ�ò��ñó"ðøú¡íCüÌó�ÿ÷îñì�ù��Ìîõô.í>öøìÌþ óxú��ÌìÌþ íCîñð�ìQ
µc8ðøíCó"íïü�öøí
ô.ð�ÿ÷óô%� ��öøýïó ôë�Ìð ìÌðøí7ü�ö���óÆö ÿ�îõìSù��«îñô.íCö�ìÌþ�ó»ôïþ�ð�ýïó d íCü«ó ò��ûö���ó�ýzþ�ö�ì«ìÌð�í7ýïó ö�þ>ü�íCüÌó�ôïóÀô%� ��öøýïó ô�

=»î����Ìýïó E 
 ¨ ôïü«ð�� ô íïüÌó5ó*��ö$����öøíïîñð�ì�ð�úzíCü«ó5ò}ð�ôïîõíïîñð�ì÷îñì.=»î����«ýïó E 
 a 
1kS� ��ö�ýïó�ô¡ÿ"öøý%Y�ó��
� îõíïü�ìîí�¸�ö�ý.óÂíCü«óÛð�ìÌó�ô�íïü�öøí{��ð�íïü�ò��ñö���ó ý.ô�þ�ö�ì,��ó�í�íCð8îñì�íïüÌóÛôïö�ÿ÷óÛì �Ìÿ(��ó ý�ð�ú�ÿ÷ð���ó ô�

" üÌó�ôïóÛô4� ��ö�ýïó�ô�ö�ý.óÀþ ð�ìÌô.î��Ìó�ýïó��
ìÌó��SíCýCö$�J
ë��ì
öT�øö�ýïîñöøíCîõð�ì�ð�ú«íïüÌóÀÿ�îõìSù��«îñô.íCö�ìÌþ�ó üÌó��Ìý.îñôÄùíCîõþ��Ìì«ó��«íïýCö��zô4�V�Ìö�ýïó�ô8þ ö�ì���ótö�ôïô.î���ì«ó��ãíCðÖíCüÌóàò��ñö���ó ýT� üÌð�ôïóàí/�Ìý.ì×î í îñô íïð÷ÿ÷ð���ó$


ï ï ï

ï

ð

ð

ð

ð

ñò

ñò
ñò

ñò
ñò
ñò

ñò

ñò
ñòñò

ñò
ñò

ñò

ñòñò

ñòñò
ñòñò
ñò

ñòñò
ñò

ñòñò
ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

B
GG
GB

GB

B

B G
G
G

BB
GG
GB

GB

GG

B G
GG G
GB

G

B

GB

GG
G

B

B G

GG
a

ï ï ï

ï

ð

ð

ð

ð

ñò

ñò
ñò

ñò
ñò
ñò

ñò

ñò
ñòñò

ñò
ñò

ñò

ñòñò

ñòñò
ñòñò
ñò

ñòñò
ñò

ñòñò
ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

a
aa
BB
G
B

aa

G
GB
B

aa
G
G
G

BB
B G
GG

B

a
B

GB

GB

Ba
BB

B

B
GG

B

G

GG

B G
G

G

GB

B G
G

=»î����Ìýïó E 
 a L~M×îñìSùw�Ìîñô¹í>ö�ìÌþ�ó�l8ó��Ìýïîõô.íCîõþ5ú�ð�ýmz üÌî íCó A �õó�ú�í D ö�ì�� ? �ûöøþHY A ý.î���ü�í D

ï ï ï

ï

ð

ð

ð

ð

ñò

ñò
ñò

ñò
ñò
ñò

ñò

ñò
ñòñò

ñò
ñò

ñò

ñòñò

ñòñò
ñòñò
ñò

ñòñò
ñò

ñòñò
ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

ñòñò

ñò

�
��
� í
�
�

��

�
��
�

��
í
í
�

íí
� í
í�

�

� í

í�

��

í�
��

�

�
í�

�

�

í�

� í
í

�

��

� í
�

=�î����Ìý.ó E 
 ¨ LW0{�øö�����ö�íCîñð�ì3ó8ôïîõì�� " üÌó�M9îñìSùw�Ìîñô¹í>ö�ì«þ ó�l8ó��Ìýïîõô.íïîñþ
" üÌó·ÿ÷îñìSùw�Ìîñô¹í>ö�ì«þ óãüÌó��«ýïîñô¹íCîõþ9îõô"ôïîõÿ�ò��ñó ù�ÿ�îõì��Ìó��s���«í"ú�ö�ô¹í�
ô��í�þ ö�ìÎ��ó9îõÿ�ò��õó ùÿ÷ó ì�íCó�� ó*·÷þ îñó�ì�í/���2ö�ì���î í(�Ìð�ó ôxö9ýïó�öøôïð�ì�ö$���ñó'õ.ð���ð�ú ó��øö�����öøíCîõì��·ÿ÷ð�ô.í�ó ì�����ö�ÿ÷óò�ð�ôïî íCîñð�ìÌô6�öM " I G��J
&��í~�Ìô%��ö$�����Öú�öøî��ñôÀîõì�ò}ð�ôïîõíïîñð�ì«ôW� ü«ó ýïóàötôïîõì����ñó|� �Ìó ó�ìãü�ö�ôÂíïð�ú�ö�þ�óÿ�ö�ìF�
ð�òÌò�ð�ìÌó�ì�íW�V�«ó ó ì«ô���ôïîñì«þ ó íCü«ó¡üÌó��Ìý.îñô¹íCîñþ¡îõô�ð���ó�ý%����ð�ò«íïîñÿ÷îñô.íïîñþÀú�ð�ý�íCü«ó¡ôïî��«óm� üÌðü�ö�ô ð�ì�����ð�ìÌó��V�«ó ó ì£


¨ B



ÑTÒ�ÓmÒ�Ó ÷Ä×~Û�Ö�øù�Þ1ú�Ú�û�ü{ÜWý4â6ÜhÛ�Ö�ø×ÿþ!â!×6Ý£ÛRÖºø×
" üÌóàÿ�îõìSù��«îñô.íCö�ìÌþ�ó�üÌó��Ìýïîõô.íCîõþ�îñô~��ó ý��3��ðSðV�"ú�ð�ý íïüÌó�ó ì�����ö�ÿ÷ó�
Wl:ð��Âó���ó ý������«ýïîñì��íCü«óÂð�ò�ó ì«îñì��:òÌü�ö�ô.óÆíïüÌó1��öøíïí%�ñóÀîñô�� î��ÌóÀð�ò}ó�ì
ö�ì���ö íCó ý.ýïî íCð�ý.îûö��øüÌó��Ìý.îñô¹íCîñþÀîõô�ì«ð�íª��ð�îñì��íCðq��óxö�þ�þ��ÌýïöøíCó$
�ë8ì	íïîñð�ò�ó(�Ìô.ó ô��ÌîK�,ó�ýïó ì�í�ó*�øö�����ö�íCîñð�ì ú��ÌìÌþ íCîñð�ìÌô�ú�ð�ý5ó ö�þ>ü òÌü�ö�ô.óÖð�úö+��ö�ÿ÷ó d ð�ò}ó�ìÌîñì����Ìÿ�î������õó�ö�ì��ãó ì��P��ö�ÿ÷ó�


� «&�V�ª�C�ë�����ª�R���
< �Ìý.îñì��¡íCü«óÂð�ò�ó ì«îñì��:ô.íCö���óÀð�ú�ö|��ö�ÿ÷ó A -�ý.ô.íG I ÿ�ð���ó�ô��5� üÌó ý.ó ö ÿ�ð���óÆîñô�ö ò�ö�îõýzù}ð�ì«ó
�F�Öó�öøþ>ü�ò��ñö���ó ý D �	ë�ì�íïîñð�ò�óT�Ìôïó�ôÛöøì÷ó*�øö�����ö�íCîñð�ì
ú��ÌìÌþ�íïîñð�ì
íïü�öøíÀîõô&��ö�ôïó��"ð�ìxÿ÷ð��Ìî��ñîõí���

" üÌó�-�ì�ö��,ó��øö����ÌöøíCîõð�ì�ú��ÌìÌþ íCîñð�ì×îõô öe�Âó î���ü�íCó��9ô4�ÌÿÕð�ú�ú�ð��Ìý¡þ>ü�ö�ýïö�þ�íïó ý.îñô.íïîñþ�ô�L

G�
�� ��®h��¯�������� " üÌó�ÿ÷ð��Ìî��ñî í��Öð�ú�ö(� �Ìó ó�ì9îõô~�Ìó*-�ìÌó��9ö�ôÛíïüÌó�ì �Ìÿ(��ó ý ðøú¶�«î��}ó ýïó�ì�í
�Ìîõýïó�þ�íCîõð�ìÌô îõì � ü«îñþ>ü�îõíãþ�öøìËÿ÷ð���ó���ÿ(���õíïîñò��õîñó����F� íCüÌó ö�þ í/��ö$�5ì �Ìÿ(��ó ýãð�úÿ÷ð���ó ô�î í5þ ö�ìyÿ"ö$Y�ó
îõìyó�ö�þ>üf�Ìîõýïó þ íCîõð�ìQ
5ë/ò�ó ì�ö$�õí��9îñô�îõÿ�ò�ð�ô.ó��·î ú íCüÌó�ýïóxö�ý.óöøí ÿ÷ð�ô¹í¡í��Ûð�Ìîñý.ó þ íCîñð�ìÌô¡ð�ú�ÿ�ð���ó�ÿ�ó�ì�í�


B 
�	 �������5��®¶�������\�W� < �Ìýïîõì�� íCüÌó·ð�ò}ó�ìÌîñì����ÛíCüÌóP�V�«ó ó ì«ô�ôïüÌð������Î��óP�«îñô.íïýïî����«íCó��
�Ìì«îõú�ð�ý.ÿ��K��íCð�íïüÌó ú�ð��Ìý¶�V�Ìö��ÌýCöøì	íïôÀð�ú�íCüÌóT��ð�ö�ý4�
ôïð5íïü�öøí�íïüÌó���þ�ö�ìÖþ�ð�ì�íCý.ð��«íCü«ó
� üÌð��ñóe�}ð�ö�ý%�Q
 < îñô¹íCý.î����«íïîñð�ì ÿ�ó ö�ô%�Ìý.ó ôàíCüÌîõô�ú�ö�þ�íïð�ý!�F�yí>ö�Y	îñì��9îõì	íïð×ö�þ þ�ð��Ìì�íüÌð�� ÿ�ö�ìF�§� �Ìó�ó ìÌô"ö�ýïó×îñì ó�öøþ>ü�� ��ö��Ìýïö�ì�í�
Î���«ó�ö��������ÀíCü«ó ýïó×ôïü«ð������s��ó9ð�ì«ó
� �Ìó�ó ì îõìãó�ö�þ>ü×ð�ú�íCüÌó�ú�ð��ÌýX� ��ö��«ýCö�ì�íCô�


a 
 ©~� ���5�����\�
��� " ü«îñô5îõô�ö�þ�ð�ÿ(�Ìîõì�öøíCîõð�ì×ð�ú í��Ûð ý.ó��ñöøíCó�� ú�ö�þ�íïð�ýïô�
6=»îõýïô¹í���îõí�íCö�Y�ó�ôîõì	íïð�ö�þ�þ ð��«ì	í8íCüÌó�ì �Ìÿ(��ó ý�ðøú ü�ö�� úûù�ÿ÷ð���ó ô íCü�ö�í�ö�ò��ûö���ó�ý�þ�öøì·ÿ"ö$Y�ó�
:ëÃüÌö��õúûùÿ÷ð���ó�îõô(�Ìó�-ÌìÌó�� ö�ôÖöo� �Ìó�ó ì ÿ÷ð���ó.� îõíïüÌð��«í�ôïüÌð�ð�íCîõì��yö�ì öøýïýïð���
�kSó�þ ð�ì��£�î íU�Ìô.ó ôàö�ô.îñÿ÷ò��ñîK-�ó��3��ó�ýïôïîõð�ìyð�úÀíCü«ó
ÿ�îõìSù��«îñô.íCö�ìÌþ�ó�üÌó��Ìýïîõô.íïîñþ�ð�ì íCüÌó�ô%� ��ö�ý.ó ôý.ó�ö�þ>ü�ö$���ñó��F�ãü�ö�� úûù�ÿ÷ð���ó ô�
 " üÌîõô þ>ü�ö�ýCöøþ�íCó�ýïîõô.íCîõþàîñôX�Ìôïó��9íïð�ü�ö���ó
öxôïÿ÷ðSð�íïüÌó ýíïýCö�ìÌô.îõíïîñð�ì�íïðxíïüÌóàò��Ìý.óàíïó ý.ýïîõíïð�ý4�"ó��øö�����öøíCîõð�ìq�ûö�íCó ý¡îõì�íCüÌó���öøÿ�ó$

¨ 
�� �����5³�,�\�������\¯º� " üÌóX��ð�ö�ý4�÷îõô{�ÌîK�Sî��Ìó��xîõì	íïð b ýïð�����ü�����ó�� ��ö���ý.ó þ í>ö�ì������ûö�ýö�ý.ó�ö�ô'�F�yíCüÌó ¨���� öøì�� íïüÌó;� ��� ýïð��'öøì���þ�ð����«ÿ�ìQ
�ë �V�«ó ó ì2îñôàô%�Ìò«ò}ð�ô.ó��2íïðü�ö���ótô.ð�ÿ÷ó�þ ð�ì�íCý.ð�� ð�ú�ö�ì×ö�ý.ó�ö
î ú�î í¡þ�öøì���ó�í¡íCð
íïü�öøí:ö�ý.ó�ö�� î íCü×ö
ü�ö�� úûù�ÿ÷ð���ó�


��í8îñô:ìÌð�í8îñÿ÷ò}ð�ý.í>öøì	í¡ú�ð�ý�ö�V�«ó ó ì·íïð"ö$�ñýïó ö����3��ó�îõì×íïüÌó
ö�ý.ó�ö�
 " ü«îñô:îñô í>ö�Yøó ìîõì	íïð�öøþ þ ð��Ìì�ím�F�ÖíCüÌó���]�`*v�¿*]�u��Vv�]J¾��×ú�ö�þ íCð�ý�
»ë�ò��ûö���ó ýW�Ûð������;�õî�Yøó íïð�þ�ð�ì�íCýïð��}öøôÿ�ö�ìF� ö�ý.ó�ö�ô:ö�ô ò�ð�ôïô.î����õó!���Ìý.îñì��ÖíCü«ótð�ò}ó�ìÌîñì���
ë �Âó î���ü�íCó����ñîñì«ó�ö�ýxô%�«ÿ ð�ú�íCüÌó×ú�ð��Ìýxú�ó�öøí%�Ìýïó�ô ö���ð���ó îõô�þ ö��ñþ����ûöøíïó�� ú�ð�ý�ó ö�þ>üò��ñö���ó ý�
 " üÌó.-�ìÌö�� ó��øö�����öøíïîñð�ì�ô.þ ð�ý.ó îñô�íïüÌóq�ÌîK�,ó�ýïó ì«þ ó ð�ú íCü«ó ôïó í��Âð ô%�Ìÿ÷ô�
 " üÌóÿ÷ð�ô.í÷îñÿ÷ò�ð�ý.íCö�ì�í
ú�ó�öøí%�Ìýïó�ô"öøýïó���]�`*vC¿x]�u��VvC]J¾���ö�ì���u*¾�r�¿�� z ¾��Rv�¿/¾5[ d íïüÌó3��ð�ö��¡ðøú�íCü«óó��øö�����öøíïîñð�ì÷ú��ÌìÌþ�íïîñð�ì�öøíÛíïüÌîñôÂô.í>ö$��ó5îñôÆíCð(��ó�íÛíïð
íCüÌó8ÿ�î������õó#��öøÿ�ó|� îõíCü�ö���ö��ñö�ìÌþ ó��ò�ð�ôïî íCîñð�ìQ
¶��ì÷íCü�ö�íÀôïó ì«ôïó���íCüÌîõôÀó��øö����ÌöøíCîõð�ì
ú��ÌìÌþ íCîñð�ì�þ�ð������e��ó þ ð�ìÌô.î��Ìó�ýïó��;�Ìó ú�ó ìÌô.î���ó$

��ìyòÌýCöøþ�íCîõþ ó$�,íCüÌó��Ìîñôïö����øö�ì�í>ö���ó
ð�ú íCü«óxö��}ð���ó
ó��øö�����öøíCîõð�ì9ú��«ìÌþ�íïîñð�ìyîõô8íCüÌöøí5íCü«ó

�Âó î���ü	íïô»ìÌó�ó��xö|�ñð�í�ð�ú�-ÌìÌóÂí%�ÌìÌîñì��8îõì�ð�ý4�Ìó ý7ú�ð�ý7íCüÌóÆú�ð��Ìý7ú�ó�öøí%�Ìýïó�ô�íCð#�}óÂþ ð�ÿ��ÌîñìÌó���îõìíCü«ó|��ó ô¹íÛò�ð�ô.ôïî����ñóm�Ûö���
 " üÌóT�Ûó�î���ü�íCôÆþ ð������÷ò}ð�ôïôïî��������}ó8ö��«íïð�ÿ�öøíCîõþ�ö��������ñó ö�ýïì«ó��� �ö�òÌò�����îñì��"ÿ"ö�þ>ü«îñìÌó(�õó�ö�ý.ìÌîñì���íCó�þ>üÌìÌî��V�«ó ô���ô%�«þ>ü�öøô "X< ù��ñó ö�ýïì«îñì����\���«í�íïüÌîñô8ü�ö�ô�ìÌðøí
��ó ó ì íCý.îñó��·ú�ð�ý�ë�ì�íCîõð�ò�ó�
+25ìyíCü«ó÷ðøíCüÌó�ý�ü�ö�ì��Q�zîõìyÿ"öøì � þ�ö�ô.ó ôtë�ì�íCîõð�ò�ó
ÿ"öøì�ö���ó�ôíCð�ÿ"ö�îõì�í>ö�îõì"ö
ý.ó�ö�ô.ð�ì�ö����õó�ò�ð�ôïî íCîõð�ì�öøú�íïó ýÆíCüÌó5ð�ò}ó�ìÌîñì���òÌü�ö�ô.ó���� üÌîõþ>ü þ�ö�ì"ò}ð�ô.ôïî������
��ótîõÿ�ò«ýïð���ó����«ôïîñì��xíïüÌó�íCó�ýïýïî íCð�ý���ó*��ö$����öøíïîñð�ì£

� �C³ª³ª¯������ë�R���

��ì�íïüÌóxÿ�î������ñó+��ö�ÿ�óÖë8ì�íCîñð�ò}óxô4� î íCþ>üÌó�ô�íïð×íïüÌó�ÿ÷îñì�ù��Ìîõô.í>öøìÌþ ó
ü«ó��Ìý.îñô.íïîñþ$
 " üÌîõôü�ö�ò«ò}ó�ìÌô,G I ùHG B ÿ÷ð���ó ô:îñì�íïðxíïüÌó'��ö�ÿ÷ó�
 " üÌó�ô4� ��ö�ýïó�ô:íïü�öøí8ö�ý.ótþ�ð�ìÌô.î��Ìó�ýïó�� ìÌó��«íïýCö��ö�ý.ótì«ð�í:ö�ôïô.î���ì«ó��ãíCðxó î íCüÌó�ý¡ò��ûö���ó�ý�

¨ a



� �ª³����ª�R���
��ì íCüÌó9ó ì�����ö�ÿ÷ó A ö�ú�íCó ý B�I ù B�B ÿ÷ð���ó ô D �:ë�ì�íCîõð�ò�ó þ ð�ì	íïîñì �Ìó�ô"íCðy�«ôïó íïüÌó·ÿ÷îñìSù

�Ìîõô.í>öøìÌþ óÂüÌó��Ìý.îñô¹íCîñþ$�5� ü«îñþ>ü(��îK��ó�ô�ö:ú�öøîñý%�K�!��ð�ðS�tó��øö�����öøíïîñð�ìQ
ªl:ð��Âó���ó ý���ÿ÷îñì�ù��Ìîõô.í>öøìÌþ óîñô�õ4�Ìô.íÆö5üÌó��Ìýïîõô.íïîñþ¡ö�ì��xö�ô�ô%�«þ>ü�î í þ�ö�ì+��î���ó ö6��ö��xó��øö�����öøíCîõð�ì�îõìÖþ ó�ý.í>öøîñìÖôïî í/��ö�íCîñð�ìÌô�

" üÌó�î��Ìó�ö���ôïî í/��ö�íCîñð�ì;�Ûð������q��ó�íCðÖüÌö���óàö
ò}ó�ý.ú�ó�þ�í¡ó*��ö$����öøíïîñð�ì£�Só�ôïò�ó þ îñö����K�÷ôïîñì«þ ó5íCü«ó
��ð�ö�ý%�àíCó�ì��Ìô�íCð|�}óÆôïò��õîõíë�Ìò�îñì�íCð:ôïó�ò�ö�ýïöøíCóÆô%����ù���ö�ÿ÷ó ô�ð�ú«ýïó��ñöøíCîK��ó�����ô.ÿ"ö�����ôïî 	 ó$
 " üÌîõôîñô1� üÌó ý.ó5íCüÌó�ó ì�����ö�ÿ�óU��öøí>ö$��ö�ôïó�ô þ ð�ÿ�ó5îõì�íCð(�Ìô.ó�
W��ú�ö
ô%���Sù���öøÿ�ó8îñôÛô.ÿ"ö$����ó ìÌð�����üíCðe��óàþ ð�ì�í>öøîñìÌó��9îõì�íCüÌó���öøíCö���ö�ô.ó ô���íïüÌó ì×îñì«ô.íCó ö��×ð�ú»þ ö��ñþ����ûö�íCîñì��ÖöÖüÌó��Ìý.îñô¹íCîñþ�ô.þ ð�ý.ó
�Ìô.îñì��÷íCüÌó�ÿ�îõìSù��Ìîõô.íCö�ìÌþ ó$�ÌíCüÌó�ó*)«ö�þ í�ÿ�îõìÌîñÿ�ö5)"ôïþ�ð�ýïó�ú�ð�ý#��ð�íCü9ò��ûö���ó ýïô8îñô:ýïó íCýïîõó���ó��ú�ýïð�ÿÔíCü«ó!��öøí>ö$��ö�ôïó�ô:ö�ì�� íCüÌó�ìãþ ð�ÿ(�«îñìÌó��3� î íCü�íïüÌóàôïþ ð�ýïóàð�ú7íCüÌó�ô¹í>öøíïîñþ�ó*��ö$����öøíïîñð�ìú��ÌìÌþ íCîõð�ìQ


" üÌîñô�îõô6�Ìð�ì«ó+� �·ö�ôïô4�Ìÿ÷îñì���íïü�öøí5íïüÌó(-�ýïô¹íàò��ûö���ó ý6� î�����ÿ÷ð���óÖîõì·íCüÌó
ô4���Sùw��ö�ÿ÷ó
� üÌó�ýïóÖíCüÌó+�«î��}ó ýïó�ìÌþ óÖîõì·íCüÌóxÿ÷îñìÌîõÿ"ö�)ãôïþ�ð�ýïó�ôtîõô5íCüÌó+�ñö�ý%��ó ô.í d íCüÌó�ìyíCüÌóÖð�ò«ò}ð�ì«ó ì�í
� î����Àýïó ò���� îñì2ö ô%����ù���ö�ÿ÷ó�íïü�öøí�îñô�ú�ö���ð��ÌýCö$���ñó÷ú�ð�ý�ü«îñÿ îñì íCüÌó�ôïö�ÿ÷ó��Ûö��2ö�ì���ô.ðð�ì§� îõíïü�íCüÌóãò��ñö���ó ý.ô�ö$�õíCó�ýïì�ö�íCîñì��·þ>üÌð�ð�ôïîõì��µ� üÌîñþ>ü ô%���Sù���öøÿ�ó�íïð ÿ÷ð���óãð�ìQ
 " üÌó
�ÌîK�,ó�ýïó ì«þ ó ôÛð�ú íCü«ó�í��Ûð�ÿ�îõìÌîñÿ�ö5)Öô.þ ð�ý.ó ôÛú�ð�ýÛó�öøþ>ü�ô%����ù���ö�ÿ÷ó5öøýïó íCüÌó�ì ô%�Ìÿ÷ÿ�ó��.�ÌòQ�
� îõíïü ô%���Sùw��ö�ÿ÷ó ô�ú�ð�ý
íCüÌó ð�ò«ò}ð�ì«ó ì�í÷ü�ö��Sîõì��yìÌó���öøíCîK��óq�ÌîK�,ó�ýïó�ìÌþ ó�ô�� öøì�� ö����Ìó�� íïðíCü«ótü«ó��Ìý.îñô.íïîñþ�ô.þ ð�ý.ó�


25ìÌþ ó5íïüÌó6��ð�ö�ý%�"ü�ö�ôT��ó ó ì�ú���������Ìó�þ ð�ÿ÷ò�ð�ôïó�� îñì�íCð
ô4���Sùw��ö�ÿ÷ó ôÛíïü�öøí ö�ý.ó�ô¹íCð�ý.ó��îñìãíCü«ó,��ö�í>ö���öøôïó ô���íïüÌó ì×íCüÌótó��øö�����öøíïîñð�ìãð�ú�ö÷ò�ð�ôïî íCîõð�ìãîñô îñìÌô¹í>ö�ì�íCö�ìÌó ð��Ìô�öøì��P��îK��ó�ôö�ì�ö��ñÿ÷ð�ô¹í7ò}ó�ý.ú�ó þ í»ô.þ ð�ý.ó�
¶��ì�íCüÌöøí�þ�ö�ô.ó���íïüÌóÀô%���Sùw��ö�ÿ÷óÀîñì�� üÌîñþ>ütíCð:ÿ�ð���óÆîñô7ô.ó��ñó�þ�íïó��
�Ìô.îñì��xö(��ý.ó ó���� ö�ò«òÌýïð�öøþ>üQ
W0{��ó ý�� ô%���Sù���öøÿ�ó5îõô ó*)«ö�ÿ÷îñì«ó��ãö�ì��ãö
ÿ÷ð���ó5îõô ÿ�ö��Ìó5îõìíCü«ó:ð�ìÌóm� üÌó ý.ó:íïüÌóT�ÌîK�,ó�ýïó ì«þ óX�}ó í��Ûó�ó ì÷íCüÌó¡í��Âð�ÿ÷îñìÌîõÿ"ö�)tôïþ ð�ýïó ôÆîñô�íïüÌó¡ÿ�ö5)Sîñÿ(�Ìÿ�


z üÌó ì"ö�ò}ð�ô.îõíïîñð�ìÖîõìxíïüÌóX��ö�ÿ÷ó îñôÀý.ó�ö�þ>üÌó���� üÌó�ýïó¡íCü«ó|��ð�ö�ý4��üÌö�ôÀìÌð�íW��ó ó ìxú��������
�Ìó�þ ð�ÿ÷ò}ð�ôïó�� îõì	íïð�ô%���Sù���öøÿ�ó�ô��7ö;�Ìó�þ îõôïîñð�ìyü�ö�ô5íCðq��ó
ÿ�ö��Ìó
ð�ìo� üÌîñþ>ü ò�ö�ý¹í�ð�úÀíCü«ó
��ð�ö�ý%��íïðÖÿ"ö$Y�ó�ö
ÿ÷ð���ó�
&��ì×ö(�õðSþ ö��}ô4���Sùw��ö�ÿ÷ó�ð�ý îõì�íCüÌó�ýïó ô¹í ð�ú7íCüÌóU�}ð�öøý%��í9ë:ú�íCó�ýö�ô%���Sù���öøÿ�ó�îñô5ô.ó��ñó�þ�íïó��f�Ìôïîõì���íCü«ó+��ýïó�ó����·ö�òÌòÌý.ð�ö�þ>üµ�Ìó�ôïþ ý.î���ó�� ö���ð���ó��7ö�ô.ü�ö����ñð��
���õð���ö��zô.ó�ö�ý.þ>ü îõô8ò�ó ý¹ú�ð�ýïÿ÷ó��9ð�ì íïüÌó�ý.ó ô.í�ð�ú íCü«ó���ð�ö�ý%�£
 " üÌótí��Ûð ÿ÷ð���ó�ô A íïüÌó�ð�ì«óýïó í/�Ìý.ìÌó��O�F� íCü«óo���ñð���ö��¡ôïó ö�ýïþ>ü öøì��#íCü«ó ð�ìÌó9îñì íCüÌó��}ó�ô.í�ô4���Sùw��ö�ÿ÷ó D ö�ýïó��}ð�íïüò��ñö���ó���ð��«í�ö�ì���íïüÌó÷ô.í>ö�íCîñþxó*��ö$����öøíïîñð�ì îõô'�«ôïó��2ð�ì�íïüÌó�ý.ó ô4���õíïîñì��ãò�ð�ôïî íCîñð�ìÌô�
 " üÌóÿ÷ð���ó�íïü�öøí8ýïó ô4���õíïô8îõì9íïüÌó�ò�ð�ô.îõíCîõð�ìq� îõíïü9íCü«ó�üÌî���üÌó ô¹í�ó*�øö�����ö�íCîñð�ì×ô.þ ð�ý.ó�îõô:íïüÌó�ð�ì«óíCüÌöøíX��ó�íïô ôïó��õó þ íCó��£

�,�\�¶�F¯��¶�����\�

M9ð��Ìî��ñî í��2öøì���íCó�ýïýïî íCð�ý��2þ ö�ì§��ó þ ð�ìÌô.î��Ìó�ýïó�� íïðµ�}ó�í��Ûð ð�òÌò�ð�ô.îõíCó"ôïî��«ó ôÖð�ú íCü«óôCöøÿ�ó�þ�ð�îñì£
 " üV�«ô��Àîõí�îñô
ìÌðøí
þ ð�ýïýïó�þ�íÖíïð·þ ð�ì«ôïî��«ó ýxö�ì�ó*�øö�����ö�íCîñð�ì2ú��ÌìÌþ íCîñð�ìy��ö�ô.ó��ð�ì ÿ÷ð��Ìî��ñîõí��Öö�ô¡þ ð�ÿ÷ò��õó�íCó����÷î���ìÌð�ýïîõì���íïó ý.ýïîõíïð�ý4��ö�ì��.�Sîõþ ó6��ó ýïôïö�
Àë ÿ�ö�õ.ð�ýÛò«ýïð����õó ÿ
� îõíïü��«ôïîñì��,�ÌîK�,ó�ýïó�ì	íÂó��øö�����öøíïîñð�ìÖú��ÌìÌþ íCîõð�ìÌôÆöøí1�Ìî��}ó ý.ó ì�íÂô.í>ö$��ó ôÆîñìxíCüÌó|��ö�ÿ÷ó¡îñôÀüÌð��íCðxÿ�ö�Y�óàô4�Ìýïó�íCü«ó ýïótîñô öÖô.ÿ�ð�ð�íCü íïýCö�ìÌô.îõíïîñð�ì�ú�ý.ð�ÿ ð�ì«óàú��«ìÌþ�íïîñð�ì íCðÖíïüÌóàð�íCüÌó�ý�

À3Á�� ��Ë! #"eÅ%$ & ' Å'È{Å�(oÅ%)*&+)ë�ì�íCîõð�ò�ó"ÿ�ö�Y�ó�ôÖó*)�íCó�ìÌôïîK��ó3�Ìôïó"ð�ú:ó ì�����ö�ÿ�ó���öøíCö���ö�ô.ó ô�
 " üÌó�ýïóãö�ý.ó�þ��«ýïýïó�ì�í/���í��Âð�í���ò}ó�ôÛð�ú£��öøíCö���ö�ô.ó ô1�}ó�îñì��'�Ìôïó��Q
25ìÌó îñô íCüÌó íCó�ýïý.îõíCð�ý4�+��ö�í>ö���öøôïó�� � üÌîõþ>ü"ô.íïð�ýïó�ôíCü«ó6�Ìó�ú�ó�þ�íïî���ó5ö�ýïó ö�ôÂú�ð�ýÂýïð�ð�ÿ÷ôÆíïü�öøí þ�ð�ì�í>ö�îõì.� �Ìó ó�ìÌô¡ð�ú7ð�ì«ó�þ ð��ñð�ýÂð�ì�����
 " üÌó5ðøíCüÌó�ý
��öøíCö���ö�ô.ó�þ�ð�ì�í>ö�îõìÌô:ÿ�îõìÌîñÿ�ö5)�øö����Ìó�ô:ú�ð�ý:ý.ðSð�ÿ�ôm� î íCü��V�«ó ó ì«ô5ð�ú{��ð�íïü9þ�ð��ñð�ý.ô�
 " üÌóíCó�ýïý.îõíCð�ý4�,��öøí>ö$��ö�ôïó�ôÀþ ð�ì�í>öøîñì+�ÌòÖíCð ¨ ôïö�ÿ�óHù�þ�ð��ñð�ý.ó��(� �Ìó�ó ìÌô��V� ü«ó ýïó ö�ôÀíCüÌó¡ÿ÷îñìÌîõÿ"ö�)
��öøíCö���ö�ô.ó ô þ�ð�ì�í>ö�îõì ö�ô.îñì����õóU� �Ìó�ó ìãð�ú7ó�öøþ>ü þ ð��õð�ý�
 ? ð�íCü.�Ìöøí>ö��Ìö�ôïó�ô ô.íïð�ýïó5ý.ðSð�ÿ�ôÆð�úôïî 	 ó ¨ ) E ð�ý ôïÿ�ö����õó ý�
" üÌó.��ö�í>ö���öøôïó ôxöøýïó;�«ôïó���îõì2íCü«ó"ó��øö�����öøíïîñð�ì ú��ÌìÌþ�íïîñð�ì2ö�ì��§��îK��ó�ó*)«ö�þ�í���ö$���Ìó�ôíCüÌöøíÂö�ýïó8ö����Ìó���íïðtíïüÌó8ó*�øö�����ö�íCîñð�ìxú��«ìÌþ�íïîñð�ì÷ôïþ�ð�ýïó$
 " ð��Ûö�ý%�ÌôÆíCüÌó:ó ì��"ð�ú}íCüÌó|��ö�ÿ÷ó��

¨�¨



íCü«óU��ð�ö�ý%���Ìô%�Ìö����K�+�Ìó þ�ð�ÿ÷ò}ð�ô.ó ô îõì�íCðtôïó òÌö�ýCöøíïó5îñì��Ìó ò�ó ì��«ó ì�í¡ö�ý.ó�ö�ô��Ìö�ôÆþ�öøì.�}ó8ôïó�ó ìîñì=»î����Ìý.ó E 
î�V
h��íÆîñô&�Ìì �Ìô4��ö���ú�ð�ýÆö�ôïó�ò�ö�ýCö�íCó:ýïð�ð�ÿ!íïð'��ó¡ú�ð�ýïÿ÷ó��xó ö�ý%�K�ÖîñìÖíCü«ó|��ö�ÿ�óö�ì�� ó*��ó�ì×î úzíCü�ö�í¡ü�ö�òÌò�ó ì«ô íCüÌó5ò«ýïð���ö$�Ìî��õîõí��xð�ú7î ím��ó îñì��
ôïÿ�ö�����ó ì«ð�����ü�íïð(�}ó�îñì�íCü«ó
��öøíCö���ö�ô.ó ôÂîñôÀýCöøíïüÌó ýW�õð���
&kSð��	íCüÌó:ó��øö�����öøíCîõð�ì
ú��ÌìÌþ íCîõð�ì"ô¹í>ö�ý¹íCô1�Ìôïîõì��tíïüÌó|��öøí>ö$��ö�ôïó�ô
� üÌó�ì"íCüÌó#��ö�ÿ÷óX��ó�íïôÂîõì	íïðtíïüÌó�ó�ì�����öøÿ�ó:òÌü�ö�ô.ó�
 " üÌîõôÆí���òÌîõþ�ö������ÖüÌö�òÌò�ó ìÌôÛö��}ð��«í B�Iÿ÷ð���ó ô îñì�íïðxíïüÌó���ö�ÿ÷ó�


ï

ï
ï ï

ð

ð ð ð

ñòñò
ñò
ñòñò

ñòñò

ñòñò

ñò

ñò

ñòñò

ñò

ñòñò

ñòñò
ñòñò
ñò
ñòñò
ñò

ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñò
ñò

ñòñò ñòñò

ñòñò

ñòñò
ñòñò
ñò

ñò

ñòñò
ñòñò
ñòñò

ï

ï
ï ï

ð

ð ð ð

=�î����Ìý.ó E 
 �SL ? ð�öøý%� < ó þ ð�ÿ�ò�ð�ôïî íCîõð�ì
��ìyó���ó ý4� ò}ð�ôïîõíïîñð�ì×îñì9íCüÌó�ôïó�öøýïþ>üQ� íïüÌó���ð�ö�ý4�·îñô8ôïþ�öøìÌìÌó��yô.ð�íCü�ö�í5îñì��Ìó ò�ó ì��«ó ì�íýïð�ð�ÿ÷ô¡ÿ"ö��;�}óàî��«ó ì�íCîK-�ó��Q
25ìÌþ�ótô4�Ìþ>üyöÖýïð�ð�ÿÔîñô¡ýïó�þ ð���ìÌî 	 ó��9ö�ì��×îñô ú�ð��Ìì��9ô¹íCð�ý.ó��îñì·íïüÌó+��öøíCö���ö�ô.ó ô���ö$���7íCüÌóe� �Ìó ó�ìÌôàîñì·íïüÌóÖýïð�ð�ÿ öøýïó
óx)«þ������«ó�� ú�ýïð�ÿ íCüÌóÖÿ÷îñìÌîõÿ"ö�)ôïó ö�ýïþ>ü£
 " üÌîõô ÿ�ó ö�ìÌô¡íCü�ö�í8ì«ð���ñð���ö$� ÿ�îõìÌîñÿ�ö5)÷ô.ó�ö�ý.þ>ü·îñô¡ò�ó ý¹ú�ð�ýïÿ÷ó��ãîñì íïü�öøí:ýïð�ð�ÿú�ð�ýÆíCüÌó8ýïó ô¹í¡ð�ú íïüÌó6��öøÿ�ó8ö�ì���ô.ó�ö�ý.þ>üãð�ú íCüÌöøí ò�öøý.íCîõþ����ñö�ý1�ñîñì«ó:ðøú7ò��ûö���
 " üÌîñô ý.ó ô4���õíïôîñì»�ñó ô.ôÖÿ�ð���ó ô
íCðyþ�ð�ìÌô.î��Ìó�ý��&� üÌîñþ>ü îõÿ�ò��õîñó�ô�ö·ô.ÿ"ö$���ñó�ý�ô.ó�ö�ý.þ>ü�ô.ò�ö�þ�óãö�ì�� ó ì�ö$���ñó�ô

�Ìó�ó ò�ó ý5ô.ó�ö�ý.þ>üÌó ô�
!=�ð�ý8óx)«ö�ÿ�ò��ñó���ð�ìÌþ�ó�íCü«ó�ò�ð�ôïî íCîñð�ì9îõìo=»î����Ìýïó E 
 E îõô�ýïó ö�þ>üÌó��Q�,íCü«ó
� �Ìó ó�ìÌô�îõì ýïð�ð�ÿ÷ô!G�� a � ¨ ö�ì��P��� î����,ìÌó*��ó ý|��ótþ�ð�ìÌô.î��Ìó�ýïó��9îñì�íïüÌóàôïó�öøýïþ>ü·ö$��ö�îñì�ú�ð�ýíCü«ótý.ó ÿ�ö�îñì��Ìó ý¡ð�ú�íCü«ó'��ö�ÿ�ó$


ï

ï
ï ï

ð

ð ð ð

ñòñò
ñò
ñòñò

ñòñò

ñòñò

ñò

ñò

ñòñò

ñò

ñòñò

ñòñò
ñòñò
ñò
ñòñò
ñò

ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñò
ñò

ñòñò ñòñò

ñòñò

ñòñò
ñòñò
ñò

ñò

ñòñò
ñòñò
ñòñò

ï

ï
ï ï

ð

ð ð ð
,.- ,0/

,01
,32

,04

=»î����Ìý.ó E 
 E LW0{)Sþ������Ìó��o  ðSð�ÿ�ô
" üÌóxó*)«ö�þ í!��ö$���Ìó
ðøúÆíïüÌó+�ñð�þ�ö$�¶��öøÿ�ó
îõìyö�ì î��«ó ì�íCîK-�ó��yý.ðSð�ÿ îñô�ýïó�íïýïîõó���ó��yú�ýïð�ÿíCü«ó.��öøíCö���ö�ô.ó ôxö�ì���ö����Ìó���íCð·íCü«ó.���ñð���ö��Àó��øö�����öøíCîõð�ì�ú��«ìÌþ�íïîñð�ìQ
µkSîñìÌþ�ó�íïüÌó ýïð�ð�ÿ

� î�����ö����Ûö��SôU�Ìó þ�ýïó�öøôïóxîñì9ôïî 	 ó
îõúÆö�ò��ûö���ó�ý5ÿ÷ð���ó ô5îõì·îõí��}î íU� î�����ö����Ûö���ô6�}ó�ú�ð��Ìì��yîõìíCü«ó'�Ìöøí>ö��Ìö�ôïó�ô ú�ð�ý íïüÌóàýïó�ô.í:ð�ú�íCüÌó���ö�ÿ÷ó�

" üÌó���öøíCö���ö�ô.ó ô ð�ì��K�"ô¹íCð�ý.ó5íCüÌóàôïþ�ð�ýïó�ðøú�ö
ò�ð�ôïî íCîõð�ì d íïüÌó��"þ ð�ì�íCö�îñìãìÌðxîñìSú�ð�ýïÿ�ö�ùíCîõð�ìxö���ð��«í�íïüÌóX�}ó�ô.íÀÿ÷ð���ó�
h��ú ö�ÿ÷ð���ó ü�ö�ô�íCð!��ó ÿ"ö$�Ìó îñìxö�ý.ðSð�ÿ*íCü�ö�í îñô óx)«þ������«ó��ú�ýïð�ÿ½íCü«ó+���ñð��Ìö��»ô.ó�ö�ý.þ>üQ�zíCüÌó�ì2ö�ð�ì«ó÷ÿ÷ð���ó+�õðSð�Y�ö�ü«ó�ö��yîõô5ò}ó�ý.ú�ð�ý.ÿ�ó�� îñì·íCü«ó+�ñð�þ�ö��ýïð�ð�ÿ�
"ë#��� íCüÌó÷ÿ÷ð���ó ô�ö�ýïó��ó ì«ó ýCö�íCó���ö�ì���ò��ñö���ó���ð��«í�
 " üÌó"ý.ó ô%���õíCîõì��×ò}ð�ô.îõíïîñð�ìÌôö�ý.ó��õðSð�Yøó��p�Ìò2îõì�íïüÌó��Ìöøí>ö��Ìö�ôïó�ô
ö�ì�� íCü«ó"ð�ìÌóxíCüÌöøítð��,ó�ýïôtíCüÌó÷üÌî���üÌó ô¹í�ÿ÷îñìÌîõÿ"ö�)ôïþ�ð�ýïó��Ìó íCó�ýïÿ÷îñìÌó�ô íïüÌóàÿ�ð���óàíïðe�}óàÿ�ö��Ìó�


¨ �



5 6 798 è�ê;: <

= ê?>�@ Azè�>
" üÌó�ò��Ìýïò�ð�ôïó�ð�úT�Ìó*��ó��ñð�òÌîõì��·ë8ì	íïîñð�ò�ó÷îñô�íïð þ�ýïó�ö�íCó�ö9ô.íCý.ð�ì��·ë8ÿ"ö 	 ð�ìÌôtòÌý.ð���ýCöøÿ�

" üÌó ô.íïýïó�ì���íCüËð�ú�ë�ì�íCîõð�ò}óµ�õîñó�ô�îñì íCü«ó ó�ì�����öøÿ�óµ��ö�í>ö���öøôïó ô�
 " üÌó ó*)Sò}ó�ýïîõÿ�ó�ì	íïôíCüÌöøí�üÌö���ó���ó ó�ì ò�ó ý.ú�ð�ýïÿ÷ó��9ö�îñÿ ö�í�ó*��ö$����öøíïîñì��ÖíïüÌó�þ�ð�ì�íCý.î����«íïîñð�ì×ð�ú�íCüÌótó ì�����ö�ÿ÷ó
��öøíCö���ö�ô.ó ô�íCð íïüÌóxòÌýïð���ýCö�ÿ�¸ ô�ð���ó ýCö$����ò��ñö���
Öë íàíCüÌóxôïö�ÿ�ó
íïîñÿ÷ó�� ô.ð�ÿ÷óÖîñì�íCó�ýïó ô¹íCîõì��
@ > " ý.ó ô%���õíCô#�Ûó�ýïó+�Ìîõôïþ ð���ó ýïó������Ìýïîõì���íCüÌó�þ ð�ìÌô¹íCý4�Ìþ�íïîñð�ì ð�ú íïüÌó+��öøíCö���ö�ô.ó ô��Q� ü«î��ñóÿ÷îñìÌîõì���íïüÌó�ÿ�îõìÌîñÿ�ö5)e�Ìöøí>ö��Ìö�ôïó�ô¡ýïó���ó�ö��õó��3�Ìô.ó�ú����zîõì«ú�ð�ýïÿ�öøíïîñð�ì�ö���ð��«í íïüÌó6��ö�ÿ÷ó5îõìíCü«óàú�ð�ýïÿ ðøú 	 ��� 	 �Ûö�ì���ô�

B Á
C DëË.È*&+EF&+)¶È&É�Ë#" GH$ Å�I|ÊË!)KJ�ÊL){É�È{É�ÊË!)
M Ò4Ô1Ò4Ô NyøPORQ!Ö�×6ÜhÛ�øã�ÖºÜWýTSpÜWý4â6ÞëÚ

c:îñÿ(��ó ý.ôzò��ûö��àö�ìtîñÿ÷ò�ð�ý.íCö�ì�ízýïð��õó îñì @ ð�ÿ(�«îñì�öøíïð�ýïîñö��F>àö�ÿ÷ó " üÌó ð�ý4���øôïîõìÌþ óÀó���ó ý��îñÿ÷ò�ö�ý¹íCîñö��ë��ö�ÿ÷ó�þ�öøìp��óÖýïó�òÌýïó�ôïó�ì	íïó���� �·öqc8îõÿ½üÌó ö�ò ö�ì��·íïüV�«ô�ö�ì«îñÿ(��ó ý�
,ó:ì�íCî��ýïó�þ ó�ì	í%�����zìÌðãò�ö�ý.íïî 	 ö�ìo��ö�ÿ÷ó
ü�ö$�yó���ó�ý��}ó�ó ìyú�ð��Ìì��yíïð þ ð�ì�í>öøîñì ö�ò�ð�ôïî íCîñð�ì�� îõíïü öþ ð�ÿ(�ÌîñìÌöøíCð�ý.îûö����øö����«ó5íCü�öøí îõô:öxì«îñÿ(��ó ý�

ñò�ñò ñòñò
ñò ñòñò ñò�ñò
ï ð

=»î����Ìýïó��V
�G�L " ü«ó�ô.ÿ"ö����ñó�ô.íVU B ò�ð�ôïî íCîñð�ì
ë�ÿ�ö 	 ð�ìÌô�Ûö�ôÛíïüÌóU-�ý.ô.í òÌö�ý.íïî 	 öøì.��ö�ÿ÷ó:ú�ð�ý1� üÌîõþ>üãö�ò�ð�ôïî íCîñð�ì÷íïü�öøí îõôÛö�ìÌîñÿ(��ó ý

�Ûö�ô��«îñôïþ�ð���ó ý.ó��Q
 " üÌó3-�ýïô¹í�ô4�Ìþ>ü ò�ð�ôïî íCîõð�ìy� öøô��Ìîõôïþ�ð���ó ý.ó����F�s :ö��Sÿ÷ð�ì���>�ó ð�ý4�
kSì�ö�í 	 Yøó+�ökSì�ö I G��}ö�ì��"î íW� ö�ôÛöWU B ò�ð�ôïî íCîñð�ì÷ðøúzôïî 	 ó B )���� îõíïü�G#� �Ìó ó�ì�ð�ú ó ö�þ>ü�þ�ð��ñð�ýö�ì���¡Öó ÿ÷ò«í�� ô4�V�Ìö�ýïó�ô�


z üÌî��õó�þ ð�ì«ô.íCý4�Ìþ�íïîñì��xíCü«ótþ�ð�ÿ(�Ìîõì�öøíïð�ýïîñö��£��ö�í>ö���öøôïó ô���ÿ"öøì ��ò}ð�ô.îõíïîñð�ìÌôm�Âó ý.ó,�«îñô¹ùþ ð���ó ýïó��o� üÌð�ô.ó
þ ð�ÿ��Ìîñì�ö�íCð�ý.îûö��£�øö����Ìó ô8ö�ý.ó�íCü«ó�ìÌîõÿ(�}ó�ýïô+U B ö�ì��XU a 
 " üÌó�ôïÿ�ö����õó ô.íþ��«ýïýïó�ì�í/���(Y�ì«ð�� ìYU B ò�ð�ôïî íCîñð�ìÖîñìÖë�ÿ�ö 	 ð�ìÌô���ðøú}ô.î 	 ó a ) ¨ � î íCü�5ó ÿ÷ò«í��
ô4� ��ö�ýïó�ôÛöøì��
G�� �Ìó ó�ì ð�ú�ó�ö�þ>ü9þ ð��õð�ý��S� ö�ôX�Ìîõôïþ�ð���ó ý.ó��9íïüÌîñôT�Ûö��ãö�ì��×îõí îõô¡ôïüÌð�� ì îõì3=»î����Ìýïó'�S
KG�


¨ E



ñò.ñò�ñòñò
ñòñò�ñò

ï ð
ñò ñòñò;ñòñò;ñò
ï ð

ñò ñòñò
ñòñòï ð

ñò�ñò
ñòñò

ï
ð

ñòñòñò
ï ð

ñòñò
ïð

ñò ñòñò ñòñò ñòñò�ñò
ï ð ñò;ñòñò ñòñò ñòñò;ñò

ï ð

ñòñò ñòñò ñò ñò
ï ð ñò ñòñò ñòñò ñò

ïð

ñò ñòñò ñò
ï ð

ñò;ñò ñòñòï ð

=�î����Ìý.ó'�S
 B L[ZÆö�ýïîõð��ÌôVU B3A �õó�ú�í D ö�ì��!U a A ýïî���ü�í D ò�ð�ôïî íCîõð�ìÌô
=»î����Ìýïó��S
 B ôïüÌð�� ô�ÿ÷ð�ý.ó÷ò�ð�ô.îõíCîõð�ìÌô6� î íCüµ�øö����Ìó�ô\U B ö�ì��]U a 
 " ö$���ñó��S
KGxôïüÌð�� ôíCü«ó�ì �Ìÿ(��ó ý:ð�ú^U B ö�ì��XU a ò}ð�ô.îõíïîñð�ìÌô¡ú�ð�ý:ö����,íCü«ó�ý.ðSð�ÿ÷ô îñìãíCüÌó ¨ ) ¨ þ ð�ÿ(�«îñì�öøíïð�ýïîñö��

��öøíCö���ö�ô.ó ô�

k�î 	 ó U B U a

� G a I
¡ B a �
b a ¡ I
G I B G B
G�G B G I
G B G a a
G a � I
G ¨ G I

" ö����ñó'�S
KG�L ¨ ) ¨ ôïÿ�ö����}ìÌîñÿ(��ó ý.ô
ë�þ�þ ð�ý4�Ìîñì��
íïð
íCüÌó�ý4���ñó�ô ð�ú�ìÌîõÿ(�}ó�ý¡ö����«îõíCîõð�ì�ú�ý.ð�ÿ @ ð�ÿ(�Ìîõì�öøíCð�ýïîûö$�£>àö�ÿ÷ó " üÌóHùð�ý����_U a ¤`U B ¥XUVG�
 " üÌîñôÆÿ÷ó�ö�ìÌô íïü�öøíÛö�ì�ë8ÿ"ö 	 ð�ìÌôÀò�ð�ôïî íCîõð�ì+� îõíCü�öàþ ð�ÿ(�«îñì�öøíïð�ýïîñö��

�øö����«ó�ð�úaU a þ ö�ì��}ó ó ö�ôïî����8þ ð�ì«ô.íCý4�Ìþ�íïó��,� �5þ ýïó öøíCîõì�� ö¡ò}ð�ôïîõíïîñð�ì#� îõíCü�í��Âð8ô4���Sùw��ö�ÿ÷ó ô��ð�ìÌó�� îõíïü öe�øö����Ìóàð�ú^U÷ö�ì��×ð�ìÌó�� îõíïü·ö+�øö����Ìóàð�úPU B 
ml:ð��Âó���ó ý��}íCü«ó���öøíCö���ö�ô.ó ô:ýïóHù
��ó ö��ñó���ò�ð�ô.îõíCîõð�ìÌô�íïü�öøíÀü�ö���ó8ö!��ö$���Ìó¡ð�úbU a ���«íÆþ ð�ì«ôïîñô¹íÆð�ú,ð�ì����Öð�ìÌó ô%���Sùw��ö�ÿ÷ó�
 " üÌóþ��«ýïýïó�ì�í þ>ü�ö����õó ì���ó�îñôÂíCð�-�ì��ãö�ì ë�ÿ�ö 	 ð�ìÌô ò�ð�ôïî íCîñð�ì�� üÌð�ô.ó�þ ð�ÿ��Ìîñì�ö�íCð�ý.îûö����øö����Ìó�îõôU ¨ �Ìî ú»ô4�Ìþ>ü·öÖò�ð�ôïî íCîõð�ì ó*)Sîñô¹íCô�

M Ò4Ô1Ò�Ó c+âed^fhgyÜW×edjiPø1Ú�ÖwÛ�Ö�ø×6Ú
k ��� 	 � ö�ì��:ò�ð�ô.îõíCîõð�ìÌô ð�þ þ��Ìý�� �Ìîõíïó�ð�ú�íïó ìàîñì+l8ÿ"ö 	 ðnmÌô���ó�ôïò�ó þpoûö������qormesCü«ó ó�m�����ö�ÿ�ó$
�tm÷ôvu�ÿLwT��ö�ÿLw ô 	 ��� 	 � ö�m���ô�xuymxu�sÆü�ö��nwzs{u��|wz}��ûö��nw��Tu��xs�
&l�u��~w*�nw ý��xo�mWl�ÿ�ö 	 unmx�s{�xw��§�_uX�����nw�s{uf�|wY}�������w���u��xs\�vo�m_��w�}��r����w����L����m_m_u�sT}_���v��
gz��_��s\���$Y�w��\s{�xw}|un�vo.s{oru�m_��orm�svw��vwp��svorm��\or�zsv����s�o�s�or��m_unm���s{��o���o����as{u\}��r����s{�_wp� �Pw����1�öM " I G��J


¨ �



	 ���{�ª�������\�ä��²�� �ª�a�n���R�ª�»«&�����������\�¶�k��_� 	 ����m � �~�Pw��vw+u��vo � orm���������o��_wpm�s{o�-_w���o�m�s{�_w � ���LwVu��h���_w����|� � s�� � �_�vw�� � w�m�s/�K�s{�xw'�xw�-�m_o.s{o�unmq������wx)�svw�m��xw���svuL�pu��nw��q����� � ���Lw���

� �ª�a�n�(���ª�b�z� ZR¾�`*]¬vC]J¾��;]��Y htV] z t�r#Z\[Kr�¡ _*¿X]�`£¢�¾5¿ z _v��v�¾'½r�¤F_Ur�½;¾�¥�_
v¬t�r�vP &]¬[¬[� ~¾5¿H`�_¦�Pv�t�r�vëZ\[Kr�¡ _*¿_§ `mZR¾�`*]¬v�]J¾��|¨

" �_w�_w�-�mxo�s{o�unm!�©��m��|w��pun�Tw\�Lun�vw�}_�vwp��or��wL�ªu��+lV�T��«�unmx�!�¬f�|un���vu���orm � ��un�Lws{wp�v�Lorm_u�®ru � ¬\�ª��un� @ un�(�xorm���svun�vor��®£>y���Lw " �_wpun��¬�¯
°Y± �x�F���ª� � �ë�a�n�(�R�ë�b�q� `*]¬½UZ\[�_�²��n³
²� 1r���³]�� � ½r
²5¾���`!]�`y�V_ª´µ�£_v�
r5`,rW³Fr�½;_�¶¸·�æW &]¬v�tT¶ ÷ æ+]��Rv�_�³V_*¿H`U`¦� z t�v¬t�r�v*¶�éOæP¹ B ¨

=*o ��� �vwe��¯ a ���_u
º�����m!w¦»x���L}_®rw%u���²���³
²� 1r���³�orm!lq����«�unm_�p¯�¼½seor�+����u�un�¾º�o�sv�unm_w�¿ � wpw�m�u��hw©��������u�®run�p¯À¼½��z��_o�svw�o��[s{uy�Tu
Á�w�Â�s{�_wzº��_o.s{w�¿ � w�wpm�� � ��s^�v�_u�u�s^Ã����HYs{u�o�s{�Pun�vo � ormL�v¿ � ���vwVsvu%}_�vw¦Ánwpms�Ã_®r���HYW�ª�vun�Ä�Lu
Á�o�m � o�mh¯Wk�uxÂxunm_wV�vorÅxwVun�^s{�_weu�s{�_wp�u���s{�xw�s{w����vo.s{un�Æ¬ÇÃ|w�®�uÈºÄsv�_w�º��_o�svw�¿ � w�wpmÉo��%®ru���s©¯µz��_o.s{w�ºPu � ®�Å}_�vw¦�ªw��Wo�� ? ®����HY�LuÈÁ�w�Å#Ê�����sV�vormx��w ? ®r���HY��©��m�unm_®�¬Ë��wps{��w©��sqs{u�sv�_w�svw����vo�svun��¬���Ã|u
Ánw���m_Å!Ã_®�u��HYYs{�xww�m�sv�{��m_�pw�Â[sv�_w���w�Ã�¬ � o�Á�orm � z��_o.s{w��punm�s{��un®Pu
Á�w��%��®r®F�ªu � �y�v¿ � ����w��Wo�m�s{�xwTs{wp�v��o�s{u���¬Ã|w�®ru
ºÌ¯eÍz�xwW��un�%Ãxorm���svun�vor��® � ���Lw�Á���® � w�u��Fs{�_o��V« �x� «pº~��m � }|un�vo.s{oru�m�or� a ·��e¤ ¨ ¯Íz�_o��~�Lw©��m_�µs{�_��s ? ®����HY\or� �n� ���{��m�s{wpw�Å��ªu � �P�Lun��wq�Lu
Ánw��Ps{����mz��_o�svwq®�u�����®r®.¬nÂ�Ã � s�©��m � w¦s��Tu��vw+o��ªz��_o.s{w+or���ªu��v��wpÅËsvu\�Tu
Ánw+Ê�����s�¯

ñò;ñò�ñò;ñò�ñò;ñò;ñòñò ñò;ñò�ñò ñòñò;ñò ñò ñò;ñòñò;ñò�ñò ñò;ñòñò;ñò�ñò ñò;ñòñò ñò�ñò;ñòñò ñò�ñò;ñò�ñòñò ñò�ñòñò ñò;ñò�ñòñò;ñò;ñò�ñò;ñò�ñò

ï ð

=*o �n� ��w���¯ a L k��_� «¦º���m � o�mËlq����«�unm_�
¼tm�lq����«�unm_�pÂ_s{�_wÌÊ�����s�}_®��©¬�w��zs{u � wps�o�msvu\« �_� «¦º���m � ����m��Æs{o�®r®Îº�o�mËsv�_wÌu
Ánw��v��®r®� ���Lw�¯ÀÍz�_or�^����}x}Îwpm_�PÃ|w���� � ��wV�Ì« �_� «pº~��m � u���� � �v�^ormL�Ì®ru��©��®_� � Ã�� � ���Lwq��m_ÅLsv�_w���w�Lo � ��s�ÃÎw�u�s{�_wp�%� � Ã�� � ���Lw���s{����s�º�or®�®P�T��Y�w � }��ªun�%o.s©¯ k��x� «pº~��m � }|un�vo.s{o�unm_�yÅ_um_u�s+�$��wp�psesv�_wW�T��orm�¿ � w���svorunmÏu��Fº��xor���Ï}_®��©¬�w��e����m!º�ormÏ��� � � � ���Tw�¯,l�u
º~w¦Ánw��pÂ« �x� «pº~��m � �\Å_u!�T��s�s{w���o��zºPw�º���msWsvu#Å_w¦s{w����To�m_w�sv�_w�w¦»x���¦s\�v�pun�vw�º�o.s{�¸un}xsvor�T��®}_®r�
¬�¯�Ðe}xsvor�Lor«porm � s{�_wY����un��wYor�%o��T}|un��s{��m�s%��orm_�pwYo�sWo�� � �vwpÅ]���%s{�_w�svorw��tÃ_��w©��Yorm ��Lwps{�xu�Å�ormYsvu � �vm_���Twpm�s{��¯

¨ ¡



°T���¶³ª�C�ë� � �ª�a�n���R�ª�¸�U�����������\�¶�k��x� «pº~��m � }|un�vo.s{oru�m_�*����m\ÃÎwzo�Å_w�m�s{o.Ê�w�Å\Ã�¬W}|w��Æ�ªun�v�Lorm � stº~uy�Lorm_o�����»y��w©�������_w��pÂunm_w�º�o�s{�!w������!}_®r�
¬�w�� � u�orm � Ê��v�Æs©¯ÌÍz�_or�Vor�Vw�»x���psv®�¬��_u
º?sv�_w%�Lorm_o�����»YÅ���s���Ã����vwp�����w�Ã � o�®�sÀ�vue« �_� «pº~��m � }|un�vo.s{o�unm_�bº~wp�vwzw¦»�sv�{���¦s{w�ÅW�ª��un�;sv�_w���w�Å���s{��Ã�����w��FÃ�¬yÊ�m_Å_o�m ��©���vw��Ñº��_w���w��LuÈÁ�o�m � Ê��v�Æs[®rw���Å_�bs{uq�q����un��wPs{�_��s*o��£º~un���vwPÃ¬���sÀ®rw�����s B s{����m��Tu
Á�orm ��vwp��unmxÅh¯

ñò ñò;ñòñò ñòñò ñòñò ñò;ñò
ï ð ñò ñò;ñòñò ñòñò ñòñò ñò;ñò

ï
ð

ñò;ñò�ñòñò ñòñò ñò�ñòñò ñò
ï ð

ñò ñò;ñòñò ñòñò ñò;ñòñò ñò
ï ð

=Ào �n� ��w'��¯ ¨ L k��_� «¦º���m � ��u��*��or«pw E

k�o�«�w k��_� «pº~��m � � ÍÀu�s���®
E E ��� E�I
� G E �SG B ¨ I
¡ B G E B ¡�G�¡ B�I
b B�B a�a G�G�� B�E G B
G I ¡ B G E a E�I G E�E �
G�G G�¡ b ¡�G ¡ E G E G a �
G B a G B�B a G E G I�E ��� ¨
G a a ¨ � I � B a ��� IFB � ¨
G ¨ B ¡ b E�I B � B b ¡ I ¡ b
G�� G�¡�¡ ¨ a B ¨ b ¡�¡F� ¨ I
G E b I � E G�¡ B ¨ �SG E�I
G�� B b ¡ B G I � E ¨ ��� B
G�¡ � b � ¨ ¡ b E G�� a
G b G�G b G���� a I b�b
B�I G ¨ � I b ��¡ I

ÍÀ��Ã_®�w,��¯ B L k��_� «pº~��m � ��o�m ¨ » E ��u�un�L�

=*o ��� �vw���¯ ¨ ���_u
º��Vs{�_wy�ªu � ���v�T��®r®�w��Æsq« �_� «¦º���m � }Îu��vo�svorunmx��Â_º��_o����#���©Ánw%��or«pw E ¯ÍÀ��Ã_®rw���¯�GY���_u
º��Lsv�_wYm � �%Ã|w��Wu��q« �_� «pº~��m � }Îu��vo�svorunmx���ªun�W��®�®~��u�un�L� � }¸svuX��or«pw
¨ » E ¯�Íz�_w#m � ��ÃÎwp�v� � m_Å_w��Ts{�_w���un® � �Tm]�©��®r®rwpÅ Ï k��_� «pº~��m � �%Ð¸����w�m_u�s�w�»_���psYo�ms{�xw��vwpm_�vwTs{����s�s{�_w¦¬Xw¦»���® � Å_w�}|un�vo.s{o�unm_�+º��_w���w�s{�xw�Ã_®r���HYÏ��m_ÅÇº��xo�s{wL¿ � w�wpm_�\����worm�svw��v���_��m � wpÅh¯

¨ b



M Ò4Ô1Ò½Ò Ó ×~Û�ÞëãRÞëÚVÛ�Ö4×edÕÔ�Ö6ÞëãaO ø^dãRÜWù+Ö6Ú
lVmLw¦»x���Lorm_��s{o�unmWu��|s{�_w ¨ » ¨ s{�_wp�v�Lu � �{��}_�_or�zÅ_��s���Ã_���vwp�^��wpÁ�w©��®�w�Å���un�Lwzorm�s{wp�vw��Æs{o�m �}|un�vo.s{oru�m_��ormYsvw��v�L��u��Ñs{w��L}|w��{��s � ��wÌ��m_Å�s{�_wÌ��u��v�vwp�v}|unm_Å_o�m � s{�_wp�v�Lu � �v��}_�h¯

� Íz�_wÌ®r��� � wp��sz}|un��o�s{o.Ánwesvw��L}Îwp�{��s � �vw+o��!G�GnÂx�ªun�Ps{�_wÌ}|un�vo.s{oru�m��v�_u
º�m�orm3=*o �n� �vw
��¯ ��¯

ï

ð

ñò
ñò

× ¤èG�GY·�¹ÎG�G

=*o ��� �vw'��¯ �SLFlØ}|un�vo.s{o�unm�º�o�sv���Ws{wp�T}|w��v��s � �vw+u��G�G
� Íz�_w^®���� � wp��sÑm_w � ��s{o.Ánwµs{w��L}|w��{��s � ��w^o��µ¹ÚÙÙÜÛ ÂÈ�ªun�£s{�_w^}Îu��vo�svorunmÌ���_u
º�m�orm,=*o �n� �vw
��¯ E ¯

ï ðñò ñòñòñò ñòñò;ñò;ñò�ñò

× ¤ ÙÙÜÛ
Ý

Þ

ò
ñ ñ ñ ñ

ß
ò

=*o ��� �vw���¯ E LµlØ}|un�vo.s{o�unm�º�o�sv���%svw��L}Îwp�{��s � �vwÌu��P¹ ÙÙÜÛ
� Íz�_w�������®�®rwp��sF}|un�vo.s{o.Ánw~svw��L}Îwp�{��s � �vw�or�¸Ùàtá Ân�ªu��[s{�_wz}|un�vo.s{o�unmW�v�_u
º�mTorme=*o �n� �vw
��¯ ��¯

ïðñò ñòñòñò ñòñò;ñò ñò

× ¤Øâã· ÙÙÜÛ
Ý

Þ

ò
ñ ñ ñ ñ

ß
òò ò ò

=*o �n� �vw!��¯î�VLFl;}|un��o�s{o�unm�º�o�sv�Ë�Wsvw��L}Îwp�{��s � �vwÌu�� Ùàtá
� I



� Íz�_w+®r��� � w���s~m � �Twp�{��svun��o�mY� � ���Lwqº�o.s{���ª�v���psvorunm���®|svw��L}Îwp�{��s � �vwqor� b G�GnÂ��ªu��sv�_wÌ}Îun��o�svorunmY���_u
º�m�orm3=Ào �n� ��w'��¯ ¡x¯

ï

ð
ñòñò ñòñò

Ý

Þ

ñ
ññ
ß

òòòò

ä ¤æåvÙtÙÙ átç
=*o �n� �vw'��¯ ¡�LFlØ}|un�vo.s{oru�m�º�o�s{�Ë�Ws{wp�T}|w��v��s � ��w+u��qåvÙtÙÙ átç

� Íz�_wW®r��� � w���seÅ_w�m_u��To�m���s{u��qo�mÏ� � ���Lw�º�o�sv�#�ª�{���¦s{o�unm���®bs{wp�T}|w��v��s � ��w%or� B � E Â�ªun��sv�_wÌ}Îu��vo�svorunmY���_u
º�m�o�m3=*o �n� �vw'��¯ b ¯

ï
ð

ñòñò ñòñò ñò

Ý

Þ

òò
ò

òò
ß

ñ

ä ¤ à½èêéáté Û
=*o �n� �vw'��¯ b LFlØ}|un�vo.s{oru�m�º�o�s{�Ë�Ws{wp�T}|w��v��s � ��w+u�� à½èêéáté Û

B ÁxÂ G Ë.È&É�ÊLëÇ&
Íz�_o����vwp�psvorunmì}_��w���w�m�s{�Y��un�Tw�Å���s{�Çunmílqmsvorun}|w�¸î��}|w��Æ�ªun�v�T��m_�pw�¯ïÍz�_w!��o�� o��Lsvuor®�® � �Æs{�v��s{wys{�_wWÁ���® � wWu��Psv�_w\w�m_Å � ���LwLÅ_��s���Ã_���vwp�yo�mÏ��un�L}�����or�vu�m#s{u�}_®���orm!lV®�}_�����
? w¦s��\�vw©���v���h¯
M Ò�ÓmÒ4Ô Ô�øâ6ã�×6ÜµO Þª×~Û�ðOÞªÚ�â!ý�Û�Ú
lVm�s{o�un}|wq������}����Æs{or�por}���s{w�ÅLormLstº~uWlq����«�unm_�^s{u � �vm����Lw�m�sv�~�vu��Ü����¯[Íz�xwVs{u � �vm�����Lw�m�sFÁnwp�v�vo�unmLu��|lVm�s{o�un}Îw � �vw��µs{�xw ¨ » E �Lormxor�T��»�Å���s���Ã����vwp�^��m_ÅWs{�_w ¨ » E s{wp�v��o�s{u���¬Å���s{��Ã�����w��p¯Íz�_wFÊ��v�Æs£s{u � �vm����Lw�m�s£º~���hs{�xw^lq����«�unm_�Îs{u � ��m����Lw�m�sÑ��shsv�_w @ un�L} � svw��ÑÐe®�¬��L}_o���Å

B�I�I�I o�m]ñbu�m_Å_unmh¯]Íz�_o��\svu � ��m����Lw�m�s\����Å E }_����svor��o�}���m�s{�\��m_ÅÉ�punm_��or��svw�ÅÉu��qstºPu� ���Lw���� � ��o�m_��sTwpÁ�w��Æ¬íun}_}|unm_wpm�s©Â�º�o�sv�íw©�����ì}_®��©¬nwp����s{����svorm � º�o�sv�äz��_o.s{w�u�m_��w�¯ò ������}x�vu � �v���9�_��Å a I �To�m � s{w��z�ªun����®r®�o.s{�z�Lu
Ánw���orm�w������ � ���Tw�¯
�SG



Ðe}_}|unm_wpms z��_o�svw ? ®r���HY
¡�ó!} � B�E � Eô ������«�unm �/G ¨ � blVm�Y�¬ � B � El!kS�Ìl � BÐVs{��w��vw B ¨ I

ÍÀ��Ã_®�w'��¯ a L @ u��T} � s{w���Ðe®.¬��L}_or��Å B�I�I�I

Ð+}x}Îunmxw�m�s k���un��w
< w'�+unm_orm � � A z DÍÀ��m���Y�� E ¯î� A ? D
lqwpm_� � w�m_� � ¨ ¯î� A z D

>Ìo�®rw�� B a ¯î��� A z Dñbwp�vm_wp� ¡ A ? D
@ un®r® G B ¯î� A ? D

Í*��Ã_®rw,��¯ ¨ L1´�w�m_��«�unm @~� }
Íz�_w¸�vwp��unmxÅ;svu � �vm_���Twpm�s#º����#s{�_wg´�wpm���«punm @~� }hÂ%��svu � ��m����Lw�m�s#º�o�sv�õ���Æ�Ã_o.s{�{����¬äl � �T��m�¥ @ un�L} � svw��\s{w����T�Tun� � ��m_or«pw�Åíu�m M�or���_��w�® ?~� �vu�¸0��u�m_®ro�m_wo>'>'k�vwp��Á�w��+� ?~� � b ¡5�bo�m�cqu
Ánwp�%ÃÎwp�Æ� < w���wp�%Ã|w�� B�I�I Gn¯FÍz�xw��vwÌºPw��vw��W}�����svor�por}���m�sv��¯ ò �����s{w����H}_®��©¬nwpÅ]� � ��o�m_��s�w©�����u��zsv�_wYu�s{�xw���svw©���L��unmx��w�¯XÍz�_w�svu�s���®µs{o��TwL�ªun��w������� ���Lw\º���� b I �Lorm � s{wp��¯Ë¼tmÇs{�xor��svu � ��m����Lw�m�s©Â[lqm�s{oru�}ÎwL�ªun�v�Lw�ÅÇ��s{w����ãº�o�s{��o�sv�� � sv�_un����mxÅ�ºPu � ®�Å�orm � wpm_w��v��®£}_®��©¬���®r®|s{�_w+�Lu
Ánw�������svw�����Ã|u � s�G I �Tu
Ánwp��orm�s{uWs{�xw� ���Lw�¯Í*��Ã_®rwp�X��¯ a ��m_Å���¯ ¨ �v�xuÈºös{�xwe��un���vwp�v}|unm_Å_o�m � �vwp� � ®.s{��¯FlÚ}Îun��o�svo�Ánwq�v�pun�vw+�Lw©��mx�s{�_��sÌlVm�s{o�un}|w%º~unmÏs{�xw � ���TwWÃ�¬#sv����sÌ�T��m�¬!�v¿ � ���vw��pÂÑº��xw��vw�������mxw � ��svo�Á�wL����un��w�Lw©��m_�\s{�_��s�lqm�s{oru�}ÎwË®run�Æs\s{�_w � ���LwËÃ�¬s{�_��s��T��m�¬�v¿ � ���vw��p¯ïÍz�xw�����®.�e}|unorm�sv��vwp}Îu���s{wpÅ�o�mËsv�_w���w�� � ®�sv�qu��Às{�_w�´�w�m_��«�unm @~� }#����w�Å � wysvu�Y�un�LoÑÃxorÅ_Å_o�m � ¯^lVm�s{o�un}|wÊ�m_o��v�_wpÅ ¨���� orm�sv�_w @ un�L} � svw��ÌÐe®�¬��L}_o���Å#��m_Å#svorwpÅ#�ªun��G
÷ � }_®�����w%o�m�s{�_w+´�w�m���«punm

@~� }h¯Íz�_w���w����vw+stº~uT�vw����vunmx��sv����s�lVm�svorun}|w+}Îwp���ªun���TwpÅ�Ã|wps�s{wp�q��szs{�_w�´�w�m���«�unm @~� }s{�_��m���s @ u��T} � s{w��qÐe®�¬��L}_o���Å B�I�I�I ¯µÍz�_wy�Lun��s�or�L}|un��s{��m�szunm_wÌor�zsv�_wÌ��un���vw��¦s{o�unmu��Ñ�vw¦Ánwp�{��®£Ã �x� �zorm�sv�_w+�vw����v������® � un�vo.s{�_�Ä��mxÅ�s{�_w � ��wÌu��bs{�_wesv�{��m_��}Îu��vo�svorunmTs���Ã_®�w�Â���VºPw�®�®[���+��wpÁ�w��{��®[u�s{�xw��e�Lorm_u��Vw�mx����m_�pw��Lw�m�s{�Ìorm�s{�_w%�pu�Åxw�¯ÌÍz�_wW�vwp��unmxÅX��w©����unmor�esv����sylVm�svorun}|w�¸î�y� � s{�xun�+}_®��©¬�w�ÅXu � sÌs{�_w\un}|w�mxorm � u��^s{�_w � ���Twp��Â£s{� � �y��®�®ru
º�orm �lVm�svorun}|w%��Á�w���¬�Ã���®r��m_��wpÅ � ���Lw�o�m�s{�_w��To�Å � ���Lw�¯qÍz�_w � ��wWu��Fs{�_wW�Lorm��tÅ_o���s���m_��w�_w � �vo���s{o��TÅ � �vo�m � sv�_wLun}Îwpm_orm � }_�����vwTºPu � ®�ÅÇ���©Á�w � u�s�lVm�svorun}|w\orm�����u�msvw��Æs���Ã_®�w}|un�vo.s{oru�m�����svw��µs{�_wqun}|w�m_o�m � Ã � sz�'Y�mxuÈº�®�w�Å � w©��Ã_®�wV� � �T��m�����mY��®.º��©¬��~u � s{}|w��Æ�ªun�v�� � �v�vwpm�sVlq����«punm_�z}_��u � �v���T�zo�mYs{�_wÌun}|w�m_o�m � }_������wÌu��Àsv�_w � ���Lw�¯
M Ò�ÓmÒ�Ó ø|ÞëÜ&ãRÝÎÖ¼ÜW×6Ù ûP×6Ù+dÜµO Þõù�ÜhÛ�ÜµQ6Ü&Ú�ÞëÚ

k�w�®.���t}_®r�©¬ � ���Twp�+Å_u�m_u�sÌor®�® � �Æs{�v��s{wys{�_wW� � ®�®*}|u�s{wpmsvo���®*u��µs{�_w\Å���s{��Ã�����w��pÂÀ��orm_�pw�Lun��sLu���s{�_w�s{o��TwTs{�_wp�vw����vwY�ªwpºÕ�vu�un�T�%�ªu��v�Lw�Åorms{�_w�wpm_Å � ���Lw�Â~��s\®rw�����sLm_u�s
� B



unm_wp�es{����sÌ���vw���s{u��vw�ÅÏo�m#s{�_w%Å_��s���Ã_���vwp��¯�Íz�xor�eo��ew���}Îwp��o���®r®�¬�sv� � w��ªu��e�vu�un�L�qº�o�sv�un}_}|un��orm � ¿ � wpw�m_�p¯PÍÑw����vo.s{un��orw��~��}_}|w©���~� � �����Tu��vwVu���s{w�m�¯Wl � �T��m � ���Twp���vwpw��æsvuÃ|w+wpÁnwpmËºPun���vwÌorm�sv����s��vwp�v}|w��¦sq��orm_�pwes{�_w¦¬YÅ_uWm_u�s � � � ��®r®�¬Tw�mxÅ�º�o.s{�Y�p®run��w+Ã���svsv®rwp�Ã|wpstºPw�w�m�s{�_w+stºPuT}_®r�©¬nw�����¯
lqu
ºPwpÁnwp��Âq}_�{���¦s{o���wË���������_u
º�mís{����s�s{�xw�Å���s{��Ã�����w�������mí�T��Y�w���Å_oK��wp�vwpm_��w�¯lVm�svorun}|w��_���V}�����s{o���o�}���s{wpÅ�o�m�stºPuYlV�T��«�u�m_��svu � ��m����Lw�m�s{�q�vu��Ü���q��m_ÅËs{�_wp�vw�ºPw���w� ���Lw���º��xw��vwÌs{�xwyÅ_��s���Ã_���vwp�������Lwyo�m�s{u\}_®��©¬�¯

ú ± «¶�������\�ä�
�ª�µ���V���$���
=*o ��� �vw.��¯�G I �v�_u
º��L�#}Îu��vo�svorunmX�ª�vun�û�#�vwp��w�m�s � ���Tw�}x®��©¬nwpÅ�ªu���s{�xw�´�w�m���«punm

@~� }�� � ��o�m_��s|¡nó�}ÑÂxº��_o�����or�zu�m_w+u��*sv�_wÌ��sv�vunm � w���s�}_��u � �v���T�zo�m�s{�_w+ºPun�v®�Åh¯

��®»�U³p��²;���f�qü
-/
12
4ý þ
ÿ�
-��

ñò ñò ñòñò ñò ñòñò�ñò ñò;ñò;ñò�ñòñò ñò;ñò ñòñò ñò ñò;ñò;ñò�ñòñò ñò�ñò ñò�ñò;ñòñò ñò ñòñò;ñò ñò ñò;ñòñò�ñò ñòñò

ï

ï

ï ï

ð ð

ð
ð

=*o �n� ��w'��¯�G I LFÍÀwp��s�w�mxÅ � ���LwÌ}Îun��o�svorunm
Íz�_or�\}|un�vo.s{o�unm�º���� � ��w�ÅÉorm]��mw¦»�}|w��vo��Twpm�sLsvuÏor®r® � ��sv�{��svw�s{�xwËo��T}_���psWu��Vs{�xww�mxÅ � ���LwÏÅ���s���Ã����vwp��o�mìs{�_wÏ�vw����v����¯9Í�ºPu�Å_oK��wp�vw�m�s�Ánwp�v��orunm_�Ëu���lVm�s{o�un}|wÏºPw���w� ��w�Åh¯µÐem_w A l ? D Å_orÅ%mxu�sF�T��Y�w���m�¬ � �vwzu��ÎÅ_��s���Ã_���vwp��¯[Íz�_wzu�s{�_wp� A l ? ¥ <!? D � ��w�Ås{�xw ¨ » E �To�m_or�T��»���m_Å�svw����vo�svun��¬�Å���s���Ã����vwp��Â�õ � ��sq®ro�Y�w+s{�xwysvu � �vm_���Twpm�sqÁ�w��v��orunm�u��lVm�svorun}|w�¯l�sWw©�����¸orm�s{wp�v�Lw�Å_or��s{wL}Îu��vo�svorunmÏs{o�®r®Fs{�xw�w�m_Å¸u���s{�_w � ���Lw A �ªun�%��svu�s���®Pu�� ¨ aunm_w��t}_®r�©¬nw��^�LuÈÁ�w�� D Âs{�_w�stº~u�}_�vu � �{���L�[ºPw��vw � �vwpÅ�s{uywpÁ���® � ��svw�sv�_w�}Îun��o�svorunmh¯ ò �����}|w����ªu��v�Lw�Å� E �½}_®�¬XÊx»�w�Å��tÅ_wp}xs{��vw����v����¯ÇlV®�®^sv�_wY�vw¦svsvorm � ��ormÇsv�_w�stº~uÏ}_��u � �v���T�ºPw��vwyw¦»x���¦s{®.¬�s{�_wÌ�v���Tw�Â_w¦»��pw�}xsq�ªun��s{�_w � ��wÌu��Àsv�_wÌÅ���s{��Ã�����w���¯
=*o ��� �vwe��¯�G�G\���_u
º��ysv�_wW�vo�«�w\u��µs{�_w\��w©�������Xsv�vw�wL��sÌw������X}Îun��o�svorunmh¯�z��_wpm�s{�xwÃ|u����vÅ�o���� � ®r®.¬�Å_wp��un�L}|un�vwpÅïo�msvu� � Ã�� � ���Lw�����u�ms{��ormxw�Å�ormìs{�xwXÅ_��s���Ã_���vwp��Âes{�xw�vw����v���Ës{��w�wÌorm_�p® � Åxw��zunm_®.¬�unmxwymxu�Å_wÌ��orm_�pwÌsv�_w���wÌor�zm_u\�vw����v����orm�Ánu�®�ÁnwpÅ d s{�xwy����un��w�ªun�zw�������� � Ã�� � ���Tw+o��z�vw¦s{�vo�wpÁ�w�Å��ª�vun�js{�_wÌÅ���s{��Ã�����w��p¯Íz�_w � �{��}_���v�_u
º���s{����s�s{�_wÏÅ���s{��Ã�����w��Y��w�Å � �pwXsv�_w!�vo�«�w!u��ys{�xw!�vw©���v����s{�vwpw��u�m_�vo�Å_w��v��Ã_®�¬�¯ìÍz�_or�L����}x}Îwpm_��Ã|w���� � �vw���®r®�sv�_w�¿ � wpw�m_����unm�s���orm_wpÅ�orm]� � Ã�� � ���Twp�orÅxw�m�s{o.Ê�w�Å�Å � �vo�m � �vw©���v���!����w�w�»���® � Å_w�Å��ª��un�9sv�_w���w��Æseu��Às{�_wy�vw����v���h¯|c�u�s{o���w+s{����ss{�xw�}_��u � �{���¾º�o.s{�Ës{�_w�Å���s���Ã����vwp�V�ªun���TwpÅ#��®r��� � wp���vw©���v���#s{��w�w%o�m�stºPu�}|un�vo.s{oru�m_��¯Íz�_o��Lo��Ww¦»�}|w��psvw�Åí��orm_�pwYs{�_wËÅ���s{��Ã�����w��\�©��m]}_��uÈÁ�o�Å_w��Lun��w������ � �{��svwYÁ���® � wp�T��m_Å�T��Y�w+s{�xwy}x�vu � �v���9��w©���������Lun�vw+mxu�Å_wp�zs{u\}_�vu
Á�wysv�_wÌ����o�mY®ro�m_weu��À}_®��©¬�¯
=*o ��� �vwm��¯�G B �v�_u
º��Fs{�xw��v�pun�vwzu��asv�_w�wpÁ���® � ��svorunmy� � m_�psvorunm��ªun�*s{�xw~stº~uÌ}_��u � �v���T���s�w©�����#}Îu��vo�svorunm�¯PÍz�_wy}_��u � �{���Õº�o�s{��s{�xw�Å���s���Ã����vw���Ê�m_Åx�qs{�xwyÊ�m_��®b�v��u��vwyu��[s{�xw� ���Lw a I unmxw¦�t}x®��©¬nwp�y�Lu
Ánwp� A o�¯îw�¯h}x®rorwp� D Ã|wp�ªu��vwWs{�_w\wpm_Å�u��Psv�_w � ���Lw�¯%Íz�xwT}_®r��ormlV®�}_����� ? wps{��Á�w����voru�m�s{�_u �_� �hÂ�Å_or����u
Ánwp�v�[s{�xw^sv� � wP�v��u��vw~u�m_®�¬,��}_®ro�w��ÑÃÎw¦�ªun�vwµs{�_wPw�m_Å�¯

=�un�W�Lun��sLu���s{�_w � ���Tw�Â^sv�_w�mxunm��tÅ_��s���Ã_���vwYÁnwp�v��orunm]u��elqm�s{oru�}Îw � mxÅ_w���w���svor�T��s{wp�s{�xw�Ê_m���®�����un��w�¯¸Íz�_o��W����}_}|w�m_�\Ã|w���� � �vw�s{u
º~���vÅx�\sv�_wYw�mxÅhÂPsv�_wYÃÎun���vÅ��u�ms{��ormx�Å_w¦�ªw��psvo�Á�wysvw��v��o�svun�vo�w��z��mxÅ�}_®r��ormYlq®r}_�_��� ? w¦s��%����m_m_u�s�}|un�v��orÃ_®.¬�o�Å_w�m�s{o.��¬�sv�_w��Ë¯
� a



0

10000

20000

30000

40000

50000

60000

70000

80000

90000

510152025303540

T
re

e 
S

iz
e

Number of moves before the end

AB
AB+DB

=*o �n� ��w'��¯�G�G�L1k�or«pw+u��À�vw©���v����sv�vwpw
��� � ± «h¯��P�V�ª³ª��� ± �Íz�_w��{���Lw � ���Lw�� � ��o�m_��s¡�ó!}�sv����sµº���� � ��w�ÅTormWs{�_w�}_��wpÁ�oru � �P��w��psvorunmL��u�ms{��ormx���m�w�mxÅ � ���LwÌ}Îun��o�svorunm�sv����s�}_��uÈÁ�o�Å_w���� � u�u�ÅYw¦»x���L}_®�we�ªun����m���®.¬��vor�zu��Àsv�_wÌor�L}����pss{�_��szs{�_wÌÅ���s���Ã����vw����©��m����©Á�w�o�m�� � ���Tw�¯

=*o ��� �vw#��¯KG a �v�_u
º��Psv�_w�w�m_Å � ���Lwq}|un�vo.s{o�unmhÂ�º��_o�����u���� � �v��w�Å B ¨ �Lu
Ánw��Porm�s{uÌs{�xw� ���Lw�¯XÍz�_o��W}Îun��o�svorunm��punm�s���o�m_�%stºPuXo�m�s{w���w��Æs{orm � �vu�un�T�p¯» �u�un��� �punm�s���o�m_�%s{�xw¿ � w�wpm_�e��s����W��m_Å�æ E Â_º��_o�®rwe��u�un�
	j�punm�s���o�m_�zs{�_wÌ¿ � wpw�m_�q��s�� a ��m_Å�å�G�¯
 �u�un���õo��q�Wst¬�}_or����®£lV�T��«punm_��« �_� «¦º���m � Â�º�o�sv���WÁ���® � wÌu��� GË· ¨�� ¯^¼½� ? ®����HY�LuÈÁ�w��+Ê�����s©Â£sv�_w\¿ � w�w�mÇ��s'æ E �����+s{u��LuÈÁ�w � }Xsvu�unm_wWu��^s{�_wWsv�_�vwpwL��¿ � ���vwp����m_Å�v�xu�u�sÑÃ����HY���shæ E ormÌun�vÅxw��bs{u�}_�vw¦Ánw�m�sÀs{�_wµº��_o�svwP¿ � wpw�m��ª��un� � w¦svsvorm � �Lun�vwµ�v¿ � ���vw��p¯

lqu
ºPwpÁ�w���Âhsv�_or���Lw©��m_� ? ®����HY�º�o�®r®£®�un�vwys{�_w��v¿ � ����wW��sV¶S��¯q¼tm�sv����sV�©����w�ÂÎsv�_w�����un��wu��Ps{�_o��+� � Ã�� � ���Lw\or�'¥(G A �ªun� ? ®����HY D ¯\¼½�~z��_o.s{w\�Tu
Á�w��ÌÊ��v�Æs©Âbs{�_wpm ? ®r���HY�º�or®�®[Ã|w��Ã_®�wes{u � w¦sV��®r®Îsv�_w+�ªu � �z��w��T��orm_o�m � �v¿ � ���vw��pÂ��ªun���W®ru��©��®h����un��wÌu��&¥ ¨ A �ªu�� ? ®����HY D ¯
k�u_ÂÀm_w�o.s{�_wp�y}x®��©¬nwp�yºPu � ®�ÅÇ®ro�Y�wWs{uË�LuÈÁ�w��Ë¿ � w�wpm�ormX�vu�un����¯�lVm�s{o�un}|w�Âbº��_uº~���µ}_®��©¬�orm � z��xo�s{w�Â���u � ®rÅ\�vwpw�sv�_wz�vu�un�?orm%s{�xw�Å_��s���Ã_���vwp�P��m_ÅWº~u � ®rÅ\m_wpÁ�w��^�Tu
Á�ws{�xw�¿ � wpw�mY��s���� � m_®�w��v�µs{�xw��vwzº~���^m_u�u�s{�_wp�^�Lu
Ánwzs{uy�T��Y�w�¯Wk�ormx��w�ormWs{�xor�µ}Îu��vo�svorunm

? ®r���HYT�_�����ªwpºPw��zu
Ánwp�{��®�®���¿ � ���vwp��sv����m.z��_o.s{w�Â ? ®r���HYTºPu � ®�ÅYwpÁnwpm�s � ��®�®�¬TÃÎwe�ªu��v��wpÅs{u\�Lu
Ánw+s{�_wÌ¿ � wpw�m#��sUæ E ��m_ÅË®ru��vwestºPuT��¿ � ���vwp��¯
 �u�un��	�Âaunm�s{�_wyu�s{�xw�������m_ÅhÂaº�or®�®£ÃÎwp��un�Lw��Ls{wp�v��o�s{u���¬Y�ªun� ? ®r���HYa¯ ? ®����HY������s{u�Ã_®ru��HY#s{�_w�� B �v¿ � ����w�s{u�}_�vw¦Ánw�m�s(z��xo�s{wL�ª�vun� wpmsvw���orm � sv�_w���u�u���¯ËÍz�_w�u�m_®�¬�LuÈÁ�w+s{����s�Åxu�wp��sv�_or�pÂa��m_Å�w�mx� � ��w��qsv����s ? ®r���HY � w¦s{����®�®Îs{�xwy��w��T��ormxorm � ��¿ � ���vwp�qo�ms{�xwT��u�un�ËÂ£or�+�ªun�+sv�_wTÃx®����HY#¿ � wpw�mÇsvu��Lu
Ánw\s{u�� B ��m_ÅÇ���_u�u�s���s��ªGn¯Tlqm�¬�u�s{�_wp��LuÈÁ�wÌ����Y�w��zs{�xwy��u�u��Õ�WÅ_wp�ªwp�psvo�ÁnwÌs{wp�v��o�s{u���¬n¯*¼tmËsv�_wy���ps � ��® � ���Lw�Â�s{�_wÌun}x}Îunmxw�m�s}_��u � �{��� ����Å_wX�]Ã_® � m_Å_wp� A w a �½� B �½w B�D Âqº��_o����Ú�vwp� � ®.s{wpÅÚorm�s{�xwX��u�u�� ÃÎwp��un�Lorm �Å_w¦�ªw��psvo�Á�wyÃ�¬�unmxw+�v¿ � ����w�¯^Íz�_wÌ�vw©���vunmËor�~sv����s�s{�xw+�To�m��tÅ_o���s{��m_��wV�_w � ��or�Æs{or�+����m_m_u�s�vwpw#s{����sY}Îu��v�vo�Ã_or®�o�st¬�¯`lVm�s{o�un}|w�º~u � ®rÅì���©Á�w!����Åxw�s{�_w!�pun�v��w��¦sY�Tu
Á�w!�vormx��w#s{�xw�vwp� � ®.s{o�m � s{w����vo.s{un�Æ¬�����m�Ã|w+�ªu � m_ÅËormYsv�_wÌÅ���s���Ã����vwp��¯¼tmLsv�_or�µ��}Îwp��o�Ê_��wpm_Å � ���Tw ? ®r���HY%w¦Ánw�m�s � ��®r®.¬W�v�pun�vwpÅPG��v¿ � ���vw�®rw����Fs{����mLo�s[��u � ®�Å���©Ánwy�����xorwpÁ�w�Åh¯µ¼tmË���p®run��w � ���Lw�Âs{�_o����©��m��T��Y�wqs{�_w+Å_oK��wp�vwpm_��w+Ã|wpstºPw�wpmËº�o�m_m_orm �

� ¨



0

1

2

3

4

5

6

7

8

9

510152025303540

E
va

lu
at

io
n 

S
co

re

Number of moves before the end

AB
AB+DB

=*o ��� �vw'��¯KG B L ò Á���® � ��s{o�unm�� � m_�¦s{o�unm��v��u��vw
s{�xw � ���Lwe��m_ÅY®�un�vo�m � o.s©¯[Íz�xw+Å���s���Ã����vwp�zw�m_� � �vw+sv����szo�m��©����w���®ro�Y�w�s{�_o���lVm�s{o�un}|w�¸î�}_®r�
¬�º�or®r®FÃ|w\ÃÎw¦svsvw��Ìs{����mXº�����s���m�¬Ï}Îu��v�vo�Ã_®rw\�_w � �vo���svor�\wpÁ���® � ��s{o�unm!� � m_�¦s{oru�m�����mÅ_u_¯

��®»�U³p��²;���f�qü
-/
12
4ý þ
ÿ�
-��

ñò ñò ñò ñòñò ñò ñòñò;ñò�ñò ñò;ñò;ñò�ñòñò;ñò ñò;ñò ñòñò ñò ñò;ñò;ñò�ñòñò ñò�ñò;ñò�ñò ñò�ñò;ñòñò ñò ñòñò;ñò;ñò�ñò ñò;ñòñò�ñò ñòñò�ñò

ï

ï

ï ï

ð ð
ð

ð
l

?

=*o �n� �vw'��¯�G a L ò »x���L}_®�w+w�m_Å � ���TwV�^lqm�s{oru�}Îw A z��xo�s{w D Á��#¡nó�} A ? ®r���HY D
¼tm�� � ���Lw#� � ��ormx��s���míun}_}|unm_wpm�s�º�o�sv�_u � s�w�m_Å � ���Tw�Å���s{��Ã�����w���Â�o�sTor�T¿ � o�svw®ro�Y�wp®�¬Ys{�_��sVsv�_w%un}_}|unm_wpm�seº�or®�®Ñ}x®��©¬Ëorm�s{u�Åxwp�ªw��¦s{o.ÁnwW����w©���pÂ���orm_�pw�s{�_w¦¬�®�u�u�YËÃ|wps�s{wp��ªun�Ws{�xw�� s{�_��mÉ�ªun� � �p¯ôk�u_ÂP�To�m_or�T��»Ç�vw©���v����º�o�®r®~svw�m_Å]s{uÇ��w�®�w��psLs{�xw�Å_w¦�ªw��¦s{o�Á�ws{wp�v��o�s{u��vorwp��¯

M Ò�ÓmÒ½Ò ø|Þª×mÛ�Þ[øTÛ�ãRÜhÛ�ü|Ú�þ!â!ý�ý��gø1Ü&ãRÙ ø|ÞëÜ&ãRÝ|Ö
k�w�m�svw�k�sv�{��sFo��[��s{�_wp�v�Lu � �{��}_�_or�^��sv�{��svw � ¬ � ��w�Å%s{uV���_u�u��vwz���Tu
ÁnwPº��_w�m\�V}x®��©¬nwp�������svuW�vwp®rw��¦sq���Tu�m � �vw¦Ánwp�{��®b�_u�s�� � Ã�� � ���Lw��p¯FlØ�vwps�u��Ñw�»x}|w���or�Lw�m�s{��ºPw���wÌ�©�����vorwpÅ

���



u � s�svu]�pun�L}����vw!sv�_wÏ}Îwp���ªun������mx��w!u��(k�w�m�svw�k�sv�{��s�� � ��o�m_��sYsv����sËu���lV®�}_����� ? wps{��vw����v����unmË�L��wps�u��Àw�m_Å � ���Lwy}|un��o�s{o�unm_�p¯

ñò�ñò;ñò;ñò�ñò ñòñò ñò ñòñò ñò ñòñò ñò�ñò ñò ñòñò�ñò;ñò;ñò�ñò;ñò�ñò;ñò;ñò�ñòñò�ñò;ñò;ñò�ñò;ñò�ñò;ñò;ñò�ñòñò ñò�ñò ñòñò�ñò ñò ñò�ñòñò�ñò ñò ñò�ñòñò ñò;ñò�ñò;ñò

ï ï

ï ï

ð ð

ð ð

=*o �n� �vw���¯KG ¨ L ò »x���L}_®rw+��wps � }�}|un�vo.s{o�unm
? u�sv�í}_�vu � �{���L� � �vwËs{�_wËs{wp�v�vo.s{un�Æ¬Å���s{��Ã�����w���¯ö¼tmÉsv�_w�u���¬nÂ�� � ���Lw�����m�wpm_Åº��_wpmWwpÁnwp��¬W� � Ã�� � ���LwP�����F�qs{wp�T}|w��v��s � �vw~u��_�HGnÂ A w�¯ � ¯�s{w����vo.s{un��orw��À��m_Å�« �_� «¦º���m � � D ¯

lqu
ºPwpÁ�w���Âh�ªu��q}_�v���psvor����®b} � �v}|un��w��+� � ���Lw�wpm_Å_�Vº��_wpmÏ��®r®£sv�_w�� � Ã�� � ���Twp�q�punm�s���o�munm_®.¬�unmxwË¿ � wpw�m���m_Å¸s{�_wYÊ�m_��®z�v�pun�vw�or�W����®r� � ®���s{w�ÅÃ�¬¸� � Ãxs{�v���psvorm � sv�_w��v¿ � ����w��Ã|w�®ru�m � orm � s{u+z��_o�svwe�ª�vun�æs{�_wÌ�v¿ � ���vw���Ã|w�®ru�m � orm � s{u ? ®����HY|¯Íz�_wµlV®�}_����� ? wps{��}_�vu � �{��� � �vwp�*��mxw � ������u � sÑÁ�����o���svorunmqu���lV®r}x����� ? wps��P}_� � mxorm � ¯Íz�_w��_w � �vo���s{o���wpÁ���® � ��svorunm � �vw�Å\o��*s{�_w��Lorm��½Å_or�Æs���mx��w~�xw � ��or��svor��Â�º��_w���w��v¿ � ����w��Fs{����s���©Ánw�s{�_w��{���Tw�Å_o���s���m_��w��ª�vun�RÃÎu�sv��}_®r�©¬nw����~���vw�m_u�sP���v��o � mxw�ÅTsvu���m¬\}x®��©¬nwp��¯FÍz�_o��}_��u � �{��� ��w©�������_w��e�ªu�� ¨ I ��w��punm_Å_�e}|w��V�Tu
Ánw�Âh�Tsvor�Lw���®r®ru��©��s{oru�m�sv����sVor����un�L�Tu�morm�lV�T��«�unmx�~s{u � �vm����Lw�m�sv��¯FÍz�_west¬�}_o��©��®Î�vw©���v����Å_w�}�s{�Ë��s~sv�_w+ormxo�s{or��®�}|un�vo.s{oru�m�or�m�un� E }_®ro�w��z��m_Å�o.szormx���vw����vwp��svu\�Tun��wes{����m�G I }_®�orwp��s{u
º����vÅ_�zs{�xwywpm_Åh¯
}Àu��vo�svorunm ò �T}�st¬�k�¿ � ����w�� lq®r}_���È� ? w¦s�� k�w�m�s{w�k�s{�v��s

G a E ¥ I ¨
B a ¨ � a ¨
a a ¡ �/G � I
¨ a ¡ �/G ¨
� a E �/G E
E a ¨ ¥ I ¨
� ¨ � ¥ I G
¡ ¨ a � E G
b ¨ G � E
G I � B �/G ¨

ÍÀ��Ã_®�w'��¯ �SLFlV®�}_����� ? wps{�WÁ��#k�wpmsvw�k�sv�{��s
Íz�_w�}_�vu � �{���;s{����sFor�L}_®rwp�Twpm�s{�Wk�wpm�s{w�ks{�{��s � �vw��Fsv�_w�s{�_wp�v�Lu � �v��}_�_o���w�m_Å � ���LwÅ���s{��Ã�����w��p¯�¼½sy}_®��©¬��Ìorm_�Æs���m�s{��m_w�u � �v®.¬Ï�vormx��wL��®r®Às{�_w\� � Ã�� � ���Twp�����vwT��®r��w©��Åx¬���unm��s���orm_wpÅ%orm�sv�_wzÅ���s{��Ã�����w��p¯[Íz�_w~Á�w��v��orunm � ��w�Å\Å_u�w��[mxu�sF���©Ánw���m¬��v}|w��po���®SYm_u
º�®rw�Å � w��Ã|u � sÌ« �_� «pº~��m � ��¯\¼½sÌº�or®r®À��unmx�vorÅxw��+�LuÈÁ�o�m � ormÏwpÁ�w��Æ¬Ï� � Ã�� � ���Lw%º��_or���X��u�ms{��ormx�stºPu�un}_}|un��orm � ¿ � w�wpm_��Â*wpÁnwpm�o��Po�sÌ�_���y��svw��L}Îwp�{��s � �vw\u��^�HGn¯�lqu
ºPwpÁnwp��Â[�Lu
Ánwp��o�ms{wp�v��o�s{u��vorwp�z����wyo � m_un��w�Å��vo�m_��w+sv�_wp¬Y��w�}_��w���w�m�s � mxÅ_or��} � s{wpÅ����vw©����¯

� E



¼tmìun�vÅxw���svu � wps�w¦»�}Îwp�vo��Twpms{��®��vw�� � ®�sv�Y���vw¦sYu��eG I w�m_Å � ���Tw�}Îun��o�svorunm_�\º~�����u�m_��sv� � �¦s{w�Å�¯]lq®r®^s{�_wY}|un�vo.s{o�unm_�%o�m_o�svo���®�®�¬!�punm_�vo���s\u�� ¨ orm_Åxw�}|w�m_Å_wpm�sT� � Ã�� � ���Lw���Âw©�����ìu��+�vo�«�w � }�s{u ¨ »R��¯ ò Ánwp��¬�� � Ã�� � ���Lw��punm�s���o�m_��unmxw�¿ � w�wpm�u��+w©�����ì��un®�un��¯
=*o �n� �vw|��¯�G ¨ �v�xuÈº��Punm_w�u��Îs{�_w�}|un�vo.s{oru�m_��¯h=au��Fw©������u��Îsv�_w,G I }|un�vo.s{o�unm_�*stºPu � ���Twp�ºPw��vw�}_®��©¬�w�Å]u � s©Â^º�o�sv�Éw�������u��qs{�_wYstºPuÇ}_��u � �v���T�W�Æs����Æs{o�m � º�o.s{� ? ®r���HYa¯�Íz�_o�����Lu � m�s{�Ls{u��svu�s���®qu�� B$I � ���Lw��pÂ B �ªun��w������ì}Îu��vo�svorunm�¯ÚÍÀ��Ã_®rwo��¯ ���v�_u
º��Ys{�xw�vwp� � ®.s{�p¯^lÚ}Îun��o�svo�ÁnwqÁ���® � weo�m_Å_o��©��svw��z��º�o�m��ªun�zñ£wp��s A ? ®����HY D ��m_ÅË�%m_w � ��s{o�Á�weÁ���® � w�eº�ormW�ªun�& �o � �s A z��_o.s{w D ¯[Íz�_wzÁ���® � w��F�vwp}_�vwp�vwpms^s{�xw�Åxo��Îw��vwpm_��wzo�m\�v¿ � ����w���¯Flíº�o�m�ªun� ? ®����HY�Ã¬ I ��¿ � ���vwp��o��eormxÅ_or����s{wpÅÏ���'¥ I ��m_ÅX����w���}Îwp�ps{o.ÁnwWº�orm!�ªun�#z��_o�svwWÃ¬¹ I ¯FÍz�_westºPuL�pun® � �Tm_� A lq®r}_���È� ? w¦s��xÂ�k�w�m�svw�k�sv�{��s D orm_Å_o��©��svwqsv�_we}_®r�
¬�w��~º��xuL}x®��©¬��
? ®r���HYa¯Íz�_wV��w�� � ®�sv�P���_u
ºìs{����s~k�wpm�s{w�ks{�{��s�u � sv}Îwp���ªun���T�µlq®r}_���È� ? w¦s��x¯ ò Á�w�m�º��_wpm�s{�xwstºPuy�Lwpsv�_u�Å_�[�v�_���vwzs{�xw�º�orm_�[o�m\�e}Îu��vo�svorunm�ÂFk�wpmsvw�k�sv�{��s � w¦s{�µ�eÃ|wps�s{w��F����un��w�¯&l�u
º��wpÁ�w��pÂns{�_o��*�v�xu � ®rÅ�m_u�sFÃ|w~� � �v}_��or��orm � ¯ÀÍz�_w�}|un�vo.s{o�unm_�Ñ��unm�s���orm�svu�uq����m�¬��v¿ � ����w��*�ªu��lV®�}_����� ? wps{�Ts{u��vw©���v���!Ánwp��¬#Åxw�w�}�Â�º��_w���w©���'k�w�m�s{w�k�s{�v��sÌ}_®��©¬��eo�m_��s{��m�s{®�¬ËÃ�¬ � �vo�m �s{�xwÌsv�_w����Tu � �{��}x�_or�eÅ_��s���Ã_���vwp��¯Íz�_w+}_��wpÁ�oru � ��w¦»�}|w��vo��Twpm�sz�v�_u
º��zs{�xwe}Îu
ºPw���u�� @ u��%Ã_orm_��s{un��o���®\>Ì���LwVÍz�_wpun��¬ormËs{�_wy�ªun�v� u��[s{�_wp�v�Lu � �v��}_�_o��y�Æs{�v��s{w � orwp��¯�¼tm#}_�{���ps{o���wÌs{�_u �_� �hÂ|o�sqor� � m_®�o�Y�wp®�¬��ªu��s{�xw+ÃÎu����vÅYs{uW� � ®�®�¬LÅ_w��pun�L}Îun��wÌorm�s{u%�ªu � �zorm_Å_wp}Îwpm_Å_wpms�� � Ã�� � ���Twp��º�o�sv�Ëu�}_}Îu��vorm �¿ � w�wpm_�Vo�mËsv�_w��Ë¯^Íz�_w�Åxw���u��T}|un�vo.s{o�unm � � � ��®r®.¬���}_}|w©������®���svwyo�mYs{�_wyw�m_Å � ���Lw���m_Åu���svw�mË��unm_��or�Æs{��unm_®.¬�u��*�W��u � }x®rwÌu��À�vu�un�T�Pº�o�s{�Ëun}_}|un��orm � ¿ � wpw�m_�p¯

���



5 6 798 ��� : �

5 � � ! AF@ >�" ��� > 7#� $ % @ � @ : � � :'&

Íz�_w � w�mxw��{��®��punm_�p® � ��orunmÉ��s\s{�_w�� � �v��w�m�s��Æs�� � w�o�m]sv�_w�Å_wpÁ�w�®ru�}_�Twpm�s�u��qlVm�s{o�un}|wor��s{����s�o�s�or�W�#�Æs{�vu�m � }_�vu � �{���H��mxÅ�s{u � ��m����Lw�m�s � ���Twp�%���©ÁnwY���_u
º�m]sv����s%o.s%o��}_��unÃ���Ã_®.¬�s{�xwy�Æs{��unm � wp��sqlV�T��«�unmx��}x�vu � �v���Õo�m�sv�_wyw�m_Å � ���Tw�¯�(qu
º~w¦Ánwp��ÂÎsv�_wy}_�vu��� �v��� w¦»��_o�Ã_o�sv�~�Ìº~w��*)m_w����zormTsv�_w�un}Îwpm_orm � }_�����vwVu��hs{�_w � ���Lw�Âw���}Îwp��or��®r®.¬\� � ��o�m_��s}_��u � �{���T��sv����s � ��w��%s{wp�v��o�s{u���¬��xw � ��or��svor��¯
+3Á
C ' É©){Í|Ç!)[){É�ÊË
lVm�s{o�un}|w�or�*sv�_w�Ê�����sµ}_��u � �{���;svu � �vw�w�mxÅ � ���Lw�Å���s{��Ã�����w��Fo�mWlV�T��«�unmx��¯-, � �vorm �s{�xwz��unm_�Æs{� � �psvorunm\u��as{�xwzÅ���s���Ã����vwp�µ�vwpÁ�w��v��®�orm�s{wp�vwp��s{o�m � �vwp� � ®.s{�FºPw��vw�Å_o��v�puÈÁ�w���w�ÅLÃ¬�Lorm_o�m � s{�_wPÅ���s���Ã����vwp�/.Ñm_wpº10~un��Ã_orm���s{un��o���®�2Ì���LwPÍz�xw�un�Æ¬yÁ���® � w��*��m_Å�orm�s{wp�vw��Æs{o�m �lV�T��«punm_��}Îu��vo�svorunmx�~s{����s�}_�vu
Á�orÅ_wÌ��un�Tw+o�m_�vo � ��s�unmYs{�_wÌ�pun�T}x®rw¦»�o.st¬�u��Ñs{�_w � ���Tw�¯(qu
ºPwpÁnwp��Â�sv�_wµor�L}Îu���s���msh¿ � w���svorunmy�����£svu�Åxu�º�o.s{�+s{�xw^o��T}_���ps£u���sv�_wµÅ���s���Ã����vwp�ormLs{�_wq}_®��©¬�orm � �Æs{�vwpm � sv��u��hsv�_wV}_��u � �v����¯3,eu�sv�_wqÅ_��s���Ã_���vwp�����4)�wq��Å_o��Îw���w�m_�pwVo�ms{�xwy��w©�������#��mxÅ��punm_�vwp¿ � w�m�s{®.¬�ormYs{�xwy}|w��Æ�ªun�v�T��m_�pw+u��ÀlVm�s{o�un}Îw�íò »x}|w���or�Lw�m�s{�Fº�o.s{�%s{�xwz�vor«pwzu��as{�_wz��w©�������Lsv�vwpw���m_ÅWs{�_wz����un��wzu��|s{�_wzw¦Á���® � ��svorunm� � m_�¦s{o�unm��_�
Á�w����_u
º�m�s{����s�sv�_wyÅ���s���Ã����vwp�V��w�Å � �pw�sv�_w���w©����������}�����w���unmx�vorÅxw��{��Ã_®�¬��m_Å}_��u
Á�o�Å_wY�!�Lun�vw������ � �{��svwYwpÁ���® � ��s{o�unm�u���sv�_wY}Îu��vo�svorunmx��¯ÏlV®��vu_Â[svu � �vm_���Twpm�s� ���Lw��\���©Á�w��v�xuÈº�mÉs{����s\sv�_w�wpm_Å � ���Tw�Å���s{��Ã�����w��LÅ_uÇ�T�*)�w��ÏÅ_oK��wp�vw�mx��w�¯�Íz�_ws{wp�v��o�s{u���¬ÏÅ���s{��Ã�����w���u � s{}|w��Æ�ªun�v� ��m¬Ïsvw��v��o�svun��¬!�xw � ��or��svor�T��m_Å�u���s{w�m�lV®�}_�����65~wps{�}_��u � �{���T�Ì�Lor�v�+Åxwp�ªw��¦s{o.ÁnwTsvw����vo�svun�vo�w��p¯Tlq�ps{o.ÁnwT���vw����Ì���©¬!mxu�s%��}_}Îw����+Ánwp��¬Xu���s{wpmÃ � s�º��_wpm�sv�_wp¬YÅxuLsv�_wÌÅ���s���Ã����vwp�����vwÌ®ro7)�wp®�¬Ls{u\�_w�®�}h¯Ðem_wP}|un���vorÃx®rwµ¿ � w��Æs{oru�m�or�hº��_��s*� � Ã�� � ���Lw^��or«pwP���_u � ®�Å�Ã|wµ��s{u��vw�Å�ormÌs{�_w^Å���s{��Ã�����vwp��¯�8�un�µs{w����vo.s{un�Æ¬\Å���s���Ã����vwp�~s{�xor�^�v�_u � ®rÅ�m_u�s�Ã|we��}x�vunÃ_®�w��Ë¯*Íz�_wVÅ_wp�ªwp�ps{o.ÁnwVsvw����vo.�s{u��vorwp������w+�%�v�T��®�®a�ª�v���psvorunm�u��£s{�_wqs{u�s{��®Îm � ��ÃÎwp�zu��b}Îu��vo�svorunmx�P��uW®���� � w��PÅ���s���Ã����vwp���u � ®rÅíw����vo�®�¬]Ã|w#��unmx��s{� � �psvw�Åh¯õÍz�_o���ºPu � ®rÅìwpm���Ã_®�w�}_��u � �v���T�Ls{uÇÊ_®r®�s{w����vo.s{un��orw��un}xsvor�T��®r®.¬n¯8�un�es{�_w\���ps{o.Ánw\����w©�YÅ���s{��Ã�����w��+s{�xorm � �Ì���vwWÅ_oK��wp�vw�m�s�¯WÍz�_w���wT���vwW�Lw��Lun��¬��vw����sv�vo��ps{o�unm_�Vsv����s+®�or�Lo�s�s{�xwWÅ���s���Ã����vwp��¯%Íz�xwL� � �v��w�m�sÌ�vo�«�wWu�� ¨ »�9Yorm�s � o�svo�Ánwp®�¬Ë�vwpw��L�� u�u�Å�Ã � sFu�����u � �v�vwzo.s*o��*m_u�s[®���� � w^w�m_u �_� �h¯[¼½s*or�*��®�º~�©¬��*}���orm�� � ®�s{ue��w�wz�V� � Ã�� � ���Lw�ªun���TwpÅ�sv����s�or��m_u�sqo�mYs{�_wy� � ���vwpmsqÅ���s{��Ã�����w���ÃÎwp�©� � �vwyu��[unmxwyw�»�s{�{�L�v¿ � ����w�¯PÍz�_w)�w¦¬Ï}Îu�orm�sÌ}_�vu�Ã���Ã_®.¬#®ro�w��eo�mÏ��unm_�Æs{� � �psvorm � Å���s{��Ã�����w��+º�o�sv�XÁ�����oru � �V�vu�un� ��or«�wp����us{�_��szs{�_w¦¬���u
Ánwp��sv�_wÌ®���� � w��Æs�}Îu���s{o�unmYu��Ñs{�_wÌÃ|u�����ÅË}|un���vorÃx®�¬n¯Ðem_w�}_��unÃ_®�w��Õº�o�sv�Ësv�_w�� � �v��w�m�sVÁ�w����voru�m�u��Flqm�s{oru�}Îwyor�zs{�xw�orm�svw � �v��s{o�unm�u��[s{�xwÅ���s{��Ã�����w���orm�svu�s{�_w!lq®r}_���È�:5~w¦s����vw����v����¯ Íz�_w���wXo���m_u��®�w©���ê�t� � sYÃ|w���s���un® � s{oru�ms{uËs{�_o���}x�vunÃ_®�w��<;[unm_®.¬Ï�_w � �vor�Æs{o�����}x}_�vu������_w��W��m_Å�w¦»�}|w���or�Lw�m�s���svorunmX�©��m�}_�vu
Á�orÅxwormx�vo � �s�u�m�sv�_wÌÃÎwp��sq��}_}x�vu�������¯

= ¡



lVm_u�s{�_wp�L}x�vunÃ_®�w�� or��sv�_w�wpÁ���® � ��s{o�unmÇ� � m_�¦s{o�unm��sWs{�xwËu�}Îwpm_orm � }x�����vw�u���s{�xw� ���Lw�¯Ïl�sWsv�_or�%�Æs�� � wYo�sW�punm_�vo�Å_w����W�Tu���s{®.¬X�TunÃxor®ro.st¬n¯ ò ����®�¬Xs{u � ��m����Lw�m�s � ���Twp��vw¦Ánw���®rwpÅÉs{�_��sLlVm�s{o�un}Îw�}|w��Æ�ªun�v�Lw�Å]Ã���Å_®.¬¸� � ��orm_�ÆsL}_�vu � �{���L�%s{����s � �vw�Å��Ïsvw����vo.�s{u���¬#�xw � ��or��svor�%�ª��un� sv�_wWÃÎw � ormxm_orm � ¯�Íz�_o��eº����Ì�T��ormx®�¬ËÅ � wWs{uYsv�_wW�Ü���ps+sv����s+s{�xwwpÁ���® � ��svorunmy� � m_�psvorunm%º~���[Á�w���¬��v���4)¬�ÃÎwp�©� � �vwzs{�_wPº~wpo � ��s{�F�_��ÅWm_u�sFÃ|w�wpm\�vwps[}_�vun}��w���®�¬�¯[lVÅ5õ � ��s{o�m � sv�_wqºPw�o � ��s{��o��~��svw�Å_o�u � �^s����>)\svu%Å_u%�T��m � ��®�®�¬�¯À¼tm_�Æs{w���ÅhÂ_}_�v���psvor�pw�v�xuÈºPw�Å�sv����sÌs{�xw � ��w�u��Ps{�_wL�Lorm��½Å_or�Æs���m_�pwW�_w � �vor�Æs{o��L�ª��un� s{�xwTÃ|w � o�m_m_o�m � u���s{�xw� ���Lw%º~��� � u�u�Å!w�mxu �_� �Ïs{u���®r®�u
ºõlVm�s{o�un}ÎwWsvuËwpm�s{w��+sv�_w\�To�Å � ���Lw�º�o.s{���Y�Ü��or�v®.¬Ã���®r��m_�pw�Å�}Îu��vo�svorunm�¯¼tm � w�mxw��{��®�Âx�punm_��orÅ_wp�vorm � stº~u\lq����«punm_�P}_�vu � �{���ju��b��u��T}����{��Ã_®�wV�Æs{�vwpm � sv�hÂxs{�xw}|un�vo.s{oru�m_�Y�vw������_w�Åïormìs{�xw�wpm_Å � ���Lw!�v�xu � ®rÅöÃ|wX¿ � o.s{wÏÃ���®r��m_�pw�Åh¯j¼tmösv�_or�������vw�Âs{�xw � ��w�u��Ps{�_wTw�m_Å � ���TwLÅ���s{��Ã�����w���or�Ìº�����syº�or®r® � o�Ánw\s{�xwTº�ormxm_orm � w�Å � wTsvu�s{�xw}_��u � �{���T����mxÅ�sv�_or��������Ã|w�wpmËÁ�w���o�Ê�wpÅ�o�mË}x�{���¦s{or�pw�¯
+3ÁxÂ Ì3ÇPÈ&Ç!EF&@? ÊLEBA
Íz�_wp�vw%���vwÌ����m¬�o�m�s{w���w��Æs{orm � sv�_orm � ��svu�Å_u\º�o�sv�Ësv�_w � ���Lwyu��[lV�T��«punm_��¯C0 � �v��w�m�sºPun�D)X�©��m���®�º~�©¬���ÃÎwTor�L}_�vu
ÁnwpÅ � }|unmh¯FE�un�vwpu
Ánw��pÂF����m¬Xo�Å_w©���yº~wp�vwYm_u�s�o��T}_®�w¦��Lw�m�s{wpÅ�����}�����s�u��Ñs{�_o��zs{�_wp�vor��Ã � szº~u � ®rÅË���*)�wÌorm�s{wp�vw��Æs{o�m � �vw���w©��������}_��u5õ�w��¦s{�p¯
GTÒ�ÓmÒ4Ô Õ ø1ãRÞõù�ÜhÛ�ÜµQ6Ü&Ú�ÞëÚ
Íz�_w�� � �v��w�m�sewpm_Å � ���TwyÅ���s{��Ã�����w��e���vwy®ror�Lo�svw�ÅYo�m�stºPuTº~�
¬��p¯�8*o��v�Æs©Â�s{�_wy�vo�«�wyu��s{�xwy� � Ã�� � ���Lw��/;���w��punm_ÅhÂ�s{�xwym � ��ÃÎwp��u��*¿ � wpw�m_��ormYs{�xw��Ë¯Íz�_w%� � �v��w�m�se��or«�w�u�� ¨ »H9FIª�ªun�zs{�xw��Lorm_o�����»�Å���s{��Ã�����w��KJzº����V���_un��w�m!Ã����vw�Å�unm�©Á���or®r��Ã_®rwq�Twp�Tu���¬n¯*Íz�_w���w�Å���s���Ã����vw��zs{�*)�w � }���Ã|u � s ¨MLNL E�5öu��h �lOE�¯P5 � or®�Å_orm �®���� � wp�%�vu�un�L�Wor�W�vwp��sv�vor�¦s{wpÅÉ�T��ormx®�¬XÃ�¬]�
Á���o�®���Ãx®rw��Lw��Lun�Æ¬���mxÅÉm_u�s\�vuX� � ���]Ã¬��u��T} � s���svorunm�svor�Lw�¯lV�\�Lun�vwY�pun�T} � s{wp�L��w���u � �v�pw��TÃÎwp��un�LwË�
Á���o�®���Ãx®rw�ÂFÃ � or®�Å_orm �®���� � wp��Å���s{��Ã�����w����v�_u � ®rÅ�ÃÎwp��un�LwÌw©����orwp��¯lV}�����sz�ª�vu��æ®r��� � wp�~��u�un�j�vo�«�wp��Â_o.szor�~Á�w��Æ¬�or�L}|un��s{��m�s~s{uWÃ � or®�Å�Å���s{��Ã�����w���º�o�sv��vu�un�L�eu��^Á����vo�u � �+�vo�«�wp��¯Q8�un�ew�»_���T}_®�w�ÂÑ�Y�vu�un� u��~��or«pwSRÈ»PT�ºPu � ®�ÅXmxu�sÌÃÎwW�ªu � m_Åunm�sv�_wV� � �v��w�m�s�Å���s{��Ã�����w��p¯B(qu
º~w¦Ánwp��Â�o�sPor�^�ªw©����orÃ_®�w�svu%�©��®r� � ®���svwV��®�®�s{�_wqÅ���s���Ã����vwp�º�o�sv�\�vu�un�T�*u�����or«pw � }LsvuUR�»HTÌ��orm_�pw�s{�_wzsvu�s���®xm � �%ÃÎwp�Fu��Î�v¿ � ����w��^or�[®�w��v�Fsv����mWs{����s�ªun��s{�_w ¨ »�9�Å���s{��Ã�����w���¯U �u�un�L�qu��µÅ_o��Îw���w�m�se��or«�wp�V�pu � ®rÅ�ÃÎw�Ã � or®.sV�pu
Ánw���orm � ����m�¬}|un��svorunm_�zu��Àsv�_wÌÃÎu����vÅh¯lV���Ü�������~s{�xw+m � �%ÃÎwp��u��Ñ¿ � w�wpm_��or���punm_�pw��vmxw�ÅhÂ_sv�_w���w+or��m_uW}x�vunÃ_®�w��Ä�ªun�Psvw����vo.�s{u��vorwp�e�vo�m_��w%sv�_wWÅ���s{��Ã�����w��Ì��®��vw���Åx¬���unm�s���orm!�vu�un�L�Vº�o�sv� � }!s{u ¨ ¿ � wpw�m_�pÂbº��xor���or��sv�_wÌm � �%Ã|w���u��À¿ � w�w�mx� � ��w�ÅËorm�lV�T��«�u�m_��¯(qu
ºPwpÁnwp��Â£s{�xw�� � �v�vwpm�sÌÅ���s���Ã����vwp�Vº�o�sv�!���¦s{o�Á�w%����w©���V��unm�s���orm#unmx®�¬WV%¿ � w�wpm!u��w©�����¸��un®�un��¯�lV®�sv�_u �_� ��� � Ã�� � ���Lw��yº�o�sv���Tu��vw�¿ � wpw�m_�\��}_}Îw������punm_��orÅ_wp�{��Ã_®.¬Ç®�w�����ª�vwp¿ � w�m�s{®.¬nÂhsv�_wp¬Ëº~u � ®rÅ!Ã|w � ��wp� � ®[mxunm_wpsv�_w�®�w�����¯ÌlV®�®Ñsv�_wWÅ���s{��Ã�����w��Vº�o.s{� � }#svu ¨¿ � w�wpm_�q�ªu��zw©�����Ë}_®��©¬�w�����u � ®rÅ�}Îu��v�vo�Ã_®�¬�ÃÎwÌ�punm_��sv� � �¦s{wpÅh¯Íz�_or�£o����Ü��o��v®�¬��Æs{�{��o � ��sv�ªu���º~���vÅ+�ªun��sv�_wF�Lorm_o�����»q��m_Å+s{�_wF�pun�%Ã_o�m���s{u��vo���®�Å_��s���Ã_����vwp��¯ lq®r®eo.s���w�¿ � o��vw��Ëor��w�»�sv�{�]��u�Å_orm � ��m_Åöu��W�pu � ���vwÏs{�_wÏs{wp�v�vo.s{un�Æ¬ìÅ���s{��Ã�����w��p¯(qu
ºPwpÁ�w���ÂÎ�����Lw�m�s{o�unm_w�Å�o�mYX�w��psvorunm ¨ ¯ = Âxsv�_or�zo���m_u�s��vuLw©����¬�svuLÅxuLº�o.s{�Ys{�_w+sv�_w��ê��Lu � �{��}_�_or�\Å���s���Ã����vw��p¯#¼½s%����m�Ã|w�Å_unmxw�w©���vor®.¬!�ªun��sv�_w[Z|Á��/VYÅ���s{��Ã�����w��pÂFÃ � s��ªu���Lun�vw\¿ � w�wpm_��sv�_w���w�or�y�Ë}_�vunÃx®rw��Ë¯�Íz�xwLº��_u�®rw\�ª�{���LwpºPun�D)!u��~s{�xw�}_��u � �{��� s{����sÃ � o�®rÅ_�Ìs{�xw�Å���s{��Ã�����w��%�_����svu#ÃÎwT������m � w�Å¸��mxÅ�orm_�Æs{w���Å�u��OV¦�t}_®.¬Ï®ru�uN)����_w©��Å_��Â*��mw¦»���� � ��svo�ÁnwÌ��w©������� � msvor®�sv�_w���wÌ���vwVm_uW�Tu��vwe�Lu
Ánw��z®�wp��s~orm�s{�xw+� � Ã�� � ���LwV� � ��s�Ã|w}|w����ªu��v�Lw�Åh¯

=*\



GTÒ�ÓmÒ�Ó �gÞ�ÛVÛ�ÞªãÓ ×~Û�ÞÑd1ãRÜhÛ�Ö�ø× ø�](Û�Ö6Þ�ùÄÜhÛ�ÜµQ6Ü&ÚSÞªÚgÖ�× Û_Ö6ÞØø|ÞëÜ&ãRÝ|Ö
Íz�_w�svu � �vm_���Twpm�sVÁnwp�v��orunm!u��µlqm�s{oru�}Îw�or� � �vorm � s{�_w��To�m_or�T��»YÅ_��s���Ã_���vwp��¯+Íz�_o��or�µ�T��ormx®�¬%Åxunm_w�ÃÎwp�©� � ��wqsv�_un�vw�Å���s{��Ã�����w��^��unm�s{��ormT®���� � w��F��u�un�L��Â��®�s{�xu �_� �Lu
Ánw��v��®r®}_®r�
¬Ïo��Ìm_u�s���� � u�u�Å������pu � ®�Å�Ã|w������_orw¦Ánw�ÅÇÃ¬Ïsv�_w�0C2+Í Å���s���Ã����vw��p¯YÍz�_w^0C2+ÍÅ���s{��Ã�����w������vw � �vwpÅíorms{�xw�Ánwp�v��orunmÉu��+lVm�svorun}|wËsv����s � ��w��_X�wpm�s{w`Xs{�{��s��ªun�W� � ®�®�¬Å_wp��un�L}Îu��vw�Å��vu�un�T�p¯�(qu
º~w¦Ánwp��Âhs{�xw��vw�or�q��®ru�squ��Fº~un�>)��vw��T��o�m_orm � unm��_u
º;svu � ��ws{�xwyÅ_��s���Ã_���vwp��w*·L��orwpm�s{®�¬�ormYs{�_w � ®�unÃ���®ÎlV®�}_�����65~wps{�\��w©�������h¯Íz�_wX�v��u��vw����ª�vu�� s{�xw��Lorm_o����È»]Å���s���Ã����vwp�����vwÏorm�s{w � �{��s{w�Å�o�m�sv�_wÏ�_w � �vor�Æs{o��wpÁ���® � ��svorunm� � m_�¦s{oru�míorm�� � �vwpw�Åx¬É�T��m_m_wp��¯ÚÍz�xw��vw#���vw�u�s{�_wp�Tº~�©¬��Yu��ÌÅ_unorm � o�s��}�����s%�ª��un�Hsv�_wYunm_wYÅxw��v�p�vo�ÃÎwpÅ]o�maX�w��¦s{o�unma9x¯cb�¯cb�¯�Ðem_w�Á�����o���svorunm�or��svuX�punm_��orÅ_wp�s{�xwe}_®��©¬�w��v����®�s{wp�vm���s{orm � �LuÈÁ�o�m � o�m�� � Ã�� � ���Lw��Pº��_w���wes{�_wpor���Lorm_o����È»\�v�pun�vweo��~s{�xw�T��»�or� � �Ë¯ílqm_u�s{�xw��TÁ�����o���svorunm�pu � ®rÅ]s��*)�w�sv�_w��Lw©��mÉu��esv�_w�Åxo7dÎw��vwpm_��w�u��es{�xw�Lorm_o�����»¸�v��u��vw��Yo�míw©�����ö� � Ã�� � ���Lw!��m_Å���ÅxÅìo�s�svuÇs{�xw!�v��u��vw#��w�}|un��svw�Å�Ã�¬�s{�xw��s{��s{o��+wpÁ���® � ��s{o�unm�� � m_�¦s{o�unmh¯lV�b�ªun�£s{�_w�0C2+ÍÇÅ���s���Ã����vw��pÂ�sv�_wp¬Ìu*dÎw��bÃ|wps�s{w��Ñ}|un�v��orÃ_o�®ro�svorwp��¯hÍz�_w^� � �Øu��_�Lw©��mx��ªun�^wpÁ�w���¬�� � Ã�� � ���Lw��©��m�Ã|wV����®r� � ®���s{w�Å���m_ÅY��Å_Å_w�ÅTs{u�sv�_wV����un��wVu��£sv�_wVw¦Á���® � ��svorunm� � m_�¦s{o�unmh¯~lØÁ�����o���svorunmYu��Às{�_o�����}_}_��u�������ºPu � ®�Å#��ÅxÅ_o�svorunm���®r®�¬T��ÅxÅ�unmxw�����®��[u��*s{�xw�T��»�or� � � svw��L}Îwp�{��s � �vw�ormÏ��®�®Ñ� � Ã�� � ���Lw���¯Ìlq�V�ªun�e��w�®rwp�psvorm � º��xor���Ï� � Ã�� � ���Lw�svu�LuÈÁ�w\ormhÂ£s{�xw��vwT����w%Á����voru � �y��®�svw��vm_��s{o.Ánw��p¯\Íz�_wT��w�®�w��psvw�Å�� � Ã�� � ���LwW��u � ®rÅÏÃÎw\s{�xwunm_w+º�o.s{�Ys{�_wÌ�T��»�or� � �jsvw��L}Îwp�{��s � �vw4;�un��s{�_wÌunmxwÌº�o.s{�Ys{�xwy®r��� � w���s��Lw©��m�Á���® � w�¯Íz�_w�}|un���vorÃx®rwÌ��®.s{w���m���svo�Ánwp��u��[o�msvw � �v��s{o�m � s{�_wÌÅ���s���Ã����vw���orm�s{�xw � ®�unÃ���®��vw©���v�������w+m � �Twp�vu � �p¯�equnm_w+u��Ñsv�_w��9or�~sv�_w�un��wpsvor�©��®r®�¬Lun}�s{or�T��® ¯*Íz�_wÌÃ|w���s�u�m_w+�v�_u � ®rÅ�Ã|wÅ_w¦Ê�m_w�Å�sv�_�vu �_� �Çw�»�}Îwp�vor�Lw�m�sv��u��z}x®��©¬�orm � ���ps � ��® � ���Lw��Ìs{u��vw�wTº��_or���¸��}_}_�vun�����}|w����ªu��v�L��s{�_wÌÃ|w���s�¯

GTÒ�ÓmÒ½Ò fáøWÛïNyøPO ù!ý�ÞQÛ�Þ¶ý6g ÓFÚ�øý�ÜhÛ�ÞëÙ ðOøXøPO Ú
Íz�_w+� � �v�vwpm�sqÅ_��s���Ã_���vwp�z��unm�s���ormY�vu�un�L�~s{�_��s�����we��un�L}_®�wps{wp®�¬T�vwp}����{��s{w�Å�¯�(�u
º��wpÁ�w��pÂx�vu��Tw¦s{or�Lw��^�Ì¿ � w�wpmY�©��mTÃÎw���s{��m_Å_o�m � u�mTs{�xwqÃ|un�vÅxw��^u��b��mT���vw������^ormS8*o �n� �vw

¡x¯hVn¯ ¼tm�s{�xor�µ�©����w�Â�s{�_w�º��_o�svwq¿ � wpw�mY�punm�s{�vu�®r�P��®r®xsv�_wV��¿ � ���vwp�~o�m_�vo�Å_wV���vw©�i�Ú��m_Å�����m���¦s � ��®�®�¬Ïo��T}_��u
Ánw�o.s{��}|un��o�s{o�unmÇÃ�¬��Tu
Á�orm � s{u!���vw©�j	T¯WX�u_Â[s{�xw��v¿ � ����w��Wo�m¸���vw��� ����w��#®ru
ºPw��WÃ|u � m_Å¸unm¸sv�_w��v�pun�vwY�ªun�lk��_o�svw�¯W(qu
ºPwpÁnwp��Â^s{�_o��W}Îun��o�svorunm�or�%m_u�s��u�ms{��ormxw�ÅÏorm#sv�_w ¨ »�9YÅ���s���Ã����vwp��Âb�vo�m_��w\���vw©����Âhs{u � wps{�xw��eº�o�sv�!s{�_w%º��_o.s{w%¿ � wpw�munmYs{�xwyÃ|un��Å_w��pÂ_�ªun�v� �Q9�» = �vu�un�Ë¯

ï

ð

ñòñò
ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñòñò
ñòñò
ñòñò
ñòñò

ñòñò
ñò
ñò

ñòñò

ñòñò

ñò

ñò

ñòñò
ñòñò
ñòñò

l
5

8*o �n� �vw6¡x¯7V*.�e�unm��½�vw�}_���{��svw�ÅË�vu�un�

9 L



Íz�_or�\��o�s � ��s{o�unm¸�©��mÃ|w�����m_Å_®�w�ÅÃ�¬w¦»�}���mxÅ_orm � sv�_w�Å���s���Ã����vwp�\�vuÏs{����sWsv�_wp¬ormx��® � Å_wW��®�®Às{�xwW�©����w��+º�o�sv�X¿ � wpw�m_�Ìunm!sv�_wWÃÎu��vÅ_wp�v�+u��~���vu�un�Ë¯�Íz�_o��e�v�xu � ®rÅÏm_u�sÃ|w�s{u�u!Å_o�·L� � ®�sW��orm_�pw�s{�_wYwp�T}xst¬��vu�un�T�����vwY�punm_�Æs{� � �ps{wpÅÉÊ�����sL��mxÅsv�_wY¿ � w�wpm_�����w%� � Ãx�vw�¿ � wpm�s{®�¬#}_®����pw�Å!o�m�s{�xw��Ë¯U(qu
º~w¦Ánwp��Â£s{�_w�Å_o�·L� � ®�st¬Ë®ro�w��Vo�m#�v����m_m_o�m � s{�xwÃ|u����vÅ��ªun�e� � Ã�� � ���Twp�VÅ � ��orm � � � ���Lw�¯! �u�u��T��º�o�s{��¿ � w�w�mx�yu�m#s{�_w%Ã|un��Å_w��e�_�
Á�ws{u\Ã|wÌ}_�vun}|w���®�¬�orÅ_wpmsvo�Ê�wpÅh¯
GTÒ�ÓmÒnm ÷ôã�Û�ÖºÝëâ!ý�ÜhÛ�Ö�ø×ãiPøÖ4×~Û�Ú
Íz�_w\�To�m��tÅxor��s{��m_�pw��_w � �vo���s{o��Wor�Vsv�_w\�Tu���s+}|un} � ®r���Vsvw��v��o�svun��¬��_w � �vor�Æs{o�� � �vwpÅ�o�mlV�T��«punm_�y}_�vu � �{���L��¯Y¼tm � w�m_wp�{��®^o�s � o.Ánwp� � u�u�ÅXwpÁ���® � ��svorunm_�pÂÀwp�v}|w��po���®�®�¬#svuÈº~����Å_�s{�xw�w�m_Å¸u���� � ���Lw�¯j(�u
º~w¦Ánw��pÂFs{�_o��%�_w � �vor�Æs{o����©��m�ÃÎw�orm����p� � �v��s{wTwpÁ�w�m�ªun�yÁ�w��Æ¬�vo��T}x®rwe}|un�vo.s{o�unm_��¯-8*o �n� �vw�¡x¯ob%�v�_u
º���stº~uL� � ����w¦»x���L}_®rwp��¯

ï ð ï ð

8*o �n� ��w�¡x¯cbp.F¼tm������ � �{��s{wÌ�To�m��tÅxor��s{��m_�pwewpÁ���® � ��s{o�unm_�
Íz�_we®�wp��sP�vorÅxwVu��q8*o �n� ��w#¡�¯cb����_u
º��z��}|un�vo.s{o�unmLº��xw��vwVo � m_u��vorm � m_w � s{�v��®|�v¿ � ����w��®rw���Å_�Fs{uÌs{�xw�w¦Á���® � ��s{oru�mLu��Îsv�_wq}|un��o�s{o�unm\���^�ÌÅ_�{�©ºrI L ��¿ � ���vwqÅ_o7dÎw���w�m_�pw`J�Âº��xw��vw����s{�xwÏÊ_�v��sË}_®r�©¬nw��YsvuÉ�Lu
ÁnwÏ��®�w©����®�¬É������s{�_wÏ�v¿ � ���vwX��ÅxÁ���m�s�� � w�¯ÄÍz�_wX�vo � ��s��vorÅxwu��s8*o �n� �vw+¡x¯obY�v�_u
º��%�Y}|un�vo.s{o�unm#º��_w���w������vo � m_orm � m_w � sv�{��®µ��¿ � ���vwp��s{uYsv�_wT}x®��©¬nwp�º��_un��w+s � ��m�o.szor�~svu\�Tu
ÁnwÌ®�w©��Å_��svuWs{�_w+}|un�vo.s{o�unmYÃÎwporm � w¦Á���® � ��s{w�ÅË�����¥Ub%�v¿ � ����w��ÅxÁ���m�s{� � w+�ªun��s{�xwÌÊ_�v��s�}_®r�©¬nw��pÂ_º��_w���w©����s{�xwy��¿ � ���vwyÅ_ohd�wp�vw�mx��wÌor�z�p®rw©���v®�¬ L ¯Ðem_w%}_��unÃ_®rwp� º�o�s{�Ës{�_w��To�m��tÅ_o���s{��m_��wÌ�_w � �vo���svor��o��qsv����sqo�sqÅ_u�wp�em_u�sqs��*)�w%orm�svu���p��u � m�s����v��uÈº��p¯ì¼½�Ì�����vu
º��LºPw���w#��u�m_�vo�Å_w���w�ÅhÂ�sv�_w�}|un��o�s{o�unmunmÉsv�_wË®rwp��sL��orÅ_wËu��8*o �n� �vw#¡x¯obyºPu � ®rÅYÃ|wew¦Á���® � ��svw�Å��pun�v��w��¦s{®�¬�¯^Ðem_wqº~�©¬�s{u�s��*)�w+���v��u
º���orm�s{u%�����pu � m�sor�zÃ�¬��punm_�vo�Å_w���orm ��t ¿vunwyx¦�{z t unwJ¾��S|R¾}w��Pu�~¦¯� ¿vu�wyx¦�pz t u�wJ¾���|R¾}w��Pu�~¦Â��vor�Lor®r���Fs{u%sv�_w�o���Å_wpÊ_m_o�svorunm��ªu�� � �{��}_�_��Â_���vwe}|uno�msv�~º��_un��wÃ_®�u��K)orm � º�o�sv�!��m!���v�vu
ºõ��w�}����v��s{wp�Ì���vu�un� o�msvu�stºPuY�vw�}_���{��svwW����w©���p¯�8*o �n� �vw,¡x¯�R�v�xuÈº��L��m¸w�»x���T}x®rw�¯Ïlq�v� � �To�m � s{�_��sQ5~®r���K)�o���s{u!}x®��©¬�Ê_�v��s�ÂFs{�_w�u��vÅ_o�m�����¬��Lorm��Å_o���s���m_��w%�xw � ��or��svor�yº~u � ®rÅ#w¦Á���® � ��svw�sv�_w%}|un�vo.s{oru�m����e��Å_�{�©ºÌ¯U(�uÈºPwpÁ�w��pÂ£�v¿ � ����w��or����m¸���Æs{o�� � ®r��s{o�unmÏ}Îuno�m�s©¯�5~®����K)Ï����m¸�Tu
Á�wTs{u��v¿ � ����w_	K��m_Å����_u�u�sW��s���Â*sv� � ���u��T}_®�wpsvw�®�¬TÃ_®�u��K)orm � u4dFk��_o�svw�¯

ï
ð
5 l

8*o �n� �vw6¡x¯oR{.Fl;��u�u��æs{�_��s���unm�s{��orm_�����Æs{o�� � ®r��s{o�unm�}|unorm�s{�
Ðem_��w����Æs{o�� � ®r��s{o�unmÇ}|unorm�sv�����©Ánw�Ã|w�wpm]o�Å_w�m�svo�Ê�wpÅhÂ[s{�_wY�Lorm��tÅ_o���s���m_��wL�_w � �vor�Æs{o���©��m#ÃÎwyor�L}_��uÈÁ�w�Å#Ã�¬Ëw¦»�svw�m_Å_o�m � sv�_w���w©�������#Ã�¬�unmxw�}_®.¬Y�ªun���Tu
Ánwp�Vs{�_��sVÃx®ru��K)���m���Æs{or� � ®���s{oru�m�}Îu�orm�s©¯

9�V



GTÒ�ÓmÒ6� ø|Þªý�ÞëÝ£Û�ÖºüÞjø|ÞëÜ&ãRÝ|Ö
8 � ®r®��½º�orÅ�s{����w©�������Éo�m]lq����«�unm_�Wo��%s{u�u!w¦»�}|w�m_��o�Ánw�IÜo ¯0w�¯[�v®�uÈº�J�Ã|w���� � ��w�u���s{�xw®���� � w!�©Á�w��{� � w�Ãx�{��m_���xorm � �Ü���¦s{un�p¯ Íz�_or���T�*)�wp��lV�T��«�unmx��� � u�u�Åìs{w��ÆsËÃÎwpÅ��ªu���vwp®rwp�ps{o.ÁnwÌ�vw����v���Ës{wp���_m_or¿ � wp��¯Íz�_w���w�or�À��m���}_}�����w�m�s[�punm�s{�v��Å_or�¦s{o�unmysv�_u �_� �h¯*Íz�_w^º�orm_�ÀÃ�¬(´�u�����m%Å_w��+unm_orm � ¸0�}_��u � �{��� ¡�óO�Xorm%s{�xw�®r����s*stº~ul0~un�L} � svw��^Ðe®�¬��L}_o���Åx�*���©Ánw��v�xuÈº�m\s{�_��s[� � ®�®.�½º�o�Åxs{��vw����v�����©��m#Ã|wyw�dÎw��psvo�Á�w�wpÁ�w�m#o�m�lq����«�unm_�p¯�(qu
ºPwpÁnwp��Âho.s�º~u � ®rÅ�Ã|wyorm�s{wp�vw��Æs{o�m � svu�vwpwY�_u
º9w�d�wp�psvo�Ánw�Á�����oru � ���vwp®rwp�ps{o.Ánw���w©�������É�Lwpsv�_u�Å_������mÃÎwY��m_Å�º��_wpsv�_w��%sv�_wp¬�©��m�}_��u�Å � ��wy�W��sv�vunm � w���}_�vu � �{���Ë¯Ðem_w���w�®�w��psvo�Á�w���w©�������#�Tw¦s{�_u�Å�s{����sq��������®��vw���Åx¬�Ã|w�w�m���}_}_®�orwpÅËo�m�lq����«�unm_��o��E � ®.s{o��:�F�vunÃ|� � s���5 � � L*L �4� ¯[¼½s[º~���FÊ��v�Æs � �vwpÅTo�mLÐesv�_w�®�®ru+��m_Å\� � Ã_��w�¿ � wpmsv®�¬SE�o�������wp®5 � ��uTo��T}x®rw��Lw�m�svw�ÅYo�s�orm��_or�zlq����«�unm_��}_��u � �v����Iª�vw�w�X�wp�ps{o�unm<9x¯hV�J¦¯lVm_u�s{�_wp�+�Tw¦s{�_u�Å#s{����s+��u � ®rÅ!}_��uÈÁ�w � �vw¦� � ®[or�OX�orm ��� ®���� ò »�s{w�mx�voru�m_�S�3l�0s( \ L ��¯Íz�_o���or���Ç�vw����v���ìw�»�s{w�mx�voru�mís{w����xm_or¿ � w#sv����s�sv�vo�w��Tsvu�orÅxw�m�s{o.Ê�w����Ç�Tu
Á�w�s{�_��s�o��

Ï�� � ���YÃÎw¦svs{wp�%Ð%sv����m�s{�xw+��®�svw���m���s{o.Ánwq�Tu
Ánwp��¯µÍz�_o����Tw���m_�~sv����szo.s���wps � �vm_��������un��ws{�_��s�or��Ã|wps�s{wp��Ã�¬��%��o � mxo�Ê�����m�s������ � ormTs{����mYsv�_w+�v�pun�vwÌ�vw¦s � ��m_w�ÅËÃ�¬���®�®Îs{�xwyu�s{�_wp��LuÈÁ�w��p¯µÐem_��w��e�Lu
Ánwzor�*orÅ_wpmsvo�Ê�wpÅ\���[��orm �n� ®����pÂ�s{�xwz�vw©���v���LÅ_w�}xsv�W�ªun�Àsv�_wz�vwp� � ®.s{orm �}|un�vo.s{oru�mYor�zw¦»�svw�m_Å_wpÅ�Ã�¬�unm_wÌ}_®.¬n¯8*orm_��®r®.¬nÂb�vun�Lw�}x�vu � �v���L� � ��w�Ã|w©��� �vw����v������%����u �_� �Ç}_� � mxorm � �Tw¦s{�_u�Åh¯ËlÁ����vor��s{o�unmÏu��zÃ|w©��� ��w©�������¸or��u t |P�*¿��v��~`� t ¿�xK��ÂÑº��_wp�vw_�X�Tu
Ánwp�%����w��punm_�vo�Å_w���w�Å¸��sw©�����Çm_u�Å_wWorm!sv�_w\�vw©���v����sv�vwpwTÃ � s��#Å_o��To�m_or���_w��e���+s{�_w\�vw����v����Å_w�}�s{�Ço�m_����w©����w��p¯lV®.s{�_u �_� �Ws{�_wp�vw��Tw¦s{�_u�Å_�µ����w��vor�>)�¬W�vo�m_��w � u�u�Å\�Lu
Ánw��µ����mTÃ|w�o � mxun�vwpÅhÂ�o�sµ��w��T��orm_�s{u\Ã|wÌ�vw�wpm�º��_w¦s{�_wp��sv�_wÌorm_�p�vw����vwpÅ���w©��������Å_wp}xs{�Ë}_�vu
Á�orÅxw�����unm_��orÅ_wp�{��Ãx®rw+}��©¬Yu*dÀ¯

9Mb



� "3� A�" ��� : 798 6��

� l�0s( \ L � Í+¯*lVm���m�sv�����{������m�Â�E�¯cX|¯�0����L}_Ã|w�®r® ÂF��m_Å�8P¯-(q� � ¯�X�orm �n� ®���� ò »�s{wpm����orunmx�/.µlVÅ_Åxorm � X�wp®rw��¦s{o.Á�o.st¬�svuS5P� � svw¦�:8�un����wlX�w����v���_o�m � Â�V \*\ L ¯
��5C0C2i Nb}� ò ¯p¡Ì¯�5~w���®rw/)����L}hÂp¢x¯�(y¯�0~u�mº~�©¬nÂx��m_ÅS¡y¯��W¯p2 � ¬n¯�£_w����Pw���³j£ t ¡�~Ñ¢¥¤}¦§ ¤��p¦�¨ t u��P��© t unwyx t z«ª�z t ¡`~¦¯FlV����Å_wp�To��U�µ��w�����Â|ñ£unm_Å_unm�Â�V \  Mb�¯
��5~w�� \ 94� ò ¯�5~wp�v®�w/)����L}h¯?Íz�xw ò �punm_un�Lor�Æs¥¬î��Zeorw¦º u���0~u��%Ã_orm_��s{un��o���®�2Ì���Lw���¯¼tm¡y¯�equ
º~�*)�u
º��D)o ÂqwpÅ_o�svun��Â�® t ©[�K~¯¤ê¢�°i¤²±³� t �«xK�/´²±�¤}©�µ/w�� t u6¤}¦vw t z® t ©[�K~ t u¶¨Y·H¸s¹¦Â�}�� � w���RN9 =`ºp» L = ¯*0����%Ã_�vo�Å � w~óqm_o.Ánw����vo.st¬��F�vwp�v�pÂ¼V \N\ 9x¯
��5~w�� LNL � ò ¯�¡Ì¯¶5Pw��v®�w/)����L}h¯iX � �L�eu���½�¾¿b�lq����«punm_�p¯y¼tmW¹���~�u�w�uÜ�pu:��¤ê¢i¨ t u��pÀ��© t unwyxK~�·Áu t unwÂ~�u�wyxK~�ÃÄ�Kx�uÜ�{¦���°i¤}u6�K~¦Âhm � �%Ã|w��UR = o�mWE�unm_u � �{��}_�WX�w��vo�w��pÂ}_� � w��UV º R » ÂÁb L*LNL ¯
��5 � � \ T}� EX¯³5 � �vu_¯LÍz�_w�ÐVs{�_wp®r®ru�E���s{���Çu��~s{�xw ô w����/.yÍÀ�*)�wp�v�_o�E � �v�*)����To[Á��p¯ñ£u � or��svw�®�®ru_¯-¹4±C± �ÆÅ ¤��{¦�� t z Â¼b L InRMJ�.hV`  \`º V \ RxÂ¼V \N\ T�¯
��5 � � \  4� EX¯³5 � �vu_¯�2+w�mxw��vo��S2y���LwQX�wp��Á�w���¯QÇpÈpÈMÉsÊ>Ë�Ë4Ì�Ì�Ì�Í�ÎPÏ�ÐpÑ³Í�ÎPÒBÍ�ÎHÏ�Ð-ÍDÐMÓ`Ô«ËÇÁÓ`ÔPÏ4ÉPÕNÖ{Ï�×MË�Ô«ÑMÐMË4ÖpÖP×*Õ{Ë4ÖpÖP×*ÕBÍØÇpÈNÔÚÙxÂ�V \N\  x¯
��5 � � L*L �4� EX¯�5 � �vu_¯ ò »�}Îwp�vor�Lw�m�sv�Çº�o�sv�ÛE � ®.s{o��:�F�vunÃP0 � s���m_Å �Üe�wpº (�o � ���ó � ��®ro�st¬ ò Á���® � ��s{o�unmF8 � mx�ps{o�unm��ªu��+ÐVs{�_wp®r®�u_¯�¼tm¯¢x¯ÎÁ���m#Åxw�m¯(qwp�vo7)���m_Å(y¯b¼torÅ��xÂbwpÅ_o�svun�v�pÂ�® t ©[�K~�w�� � ¹Q¸��K~`� t ¦�xK��Âb}�� � wp��TNT º{\ 9xÂqE�������sv�vor����s�Âb LNLNL ¯Ró�m_o�Á�w����vo�svw�o.s�E��n���Æs{�vo�����s©¯
��5 � � L*L Ã�� EX¯�5 � ��u_¯ X�or�L}_®rwXlV�T��«punm_� ò m_Å � ���Lw��#��m_ÅÚs{�xw�or�F0~unm_m_wp�psvorunmÚsvu(q���Lor®�svunmS0~or��� � o.s{�µorm[0 � Ã_o��OX � Ã � �vo�Å�2+�{��}x�_��¯£¼tm_ª�¦�¤`xK�K�v�*w���³}~O¤ê¢�·¶�Kx�À¤��|��¹��Pu:��¦�� t unwy¤�� t z-±�¤��©¢¥��¦��¦�«xK��¤��'±�¤}©�||�pu6��¦K~ t �|��® t ©[�K~¦ÂÁb LNLNL ¯
�Ý0~unmÁT*94� ¢x¯Á(y¯Á0~unm�º~�
¬�¯�Þ��<°e�p©�µ���¦�~ t �|�Y® t ©[�K~¦¯FlV����Å_w��Lor�U�F��w��v�pÂ|ñbu�m_Å_unmhÂV \ T*9x¯
�Ý0CX \  4� ¢x¯¶0 � ®rÃ|w����vunm#��m_ÅW¢x¯«X�������w�d�wp��¯O�À��svsvw��vm¯,+��s���Ã����vw��p¯^±�¤}©�||�pu t unwy¤�� t z¹��Pu:��z�zßw.³p�¦�«xK�¦ÂÚV » InRMJ�.�R�V`  º RNR » ÂÚV \N\  x¯
��8*or�D �V/� ¢x¯Ä8Àor�v�Ã � �vmh¯ � � t z ¡`~�wÂ~[¤ê¢�·N|P�K�v���`|�w���àOwÂ~�u�¦vwnµ��pu:�v� � zî³p¤}¦vw�u��p©�~¦¯��F�P,sv�_w���or�pÂ�óqm_o.Ánw����vo.st¬�u��³k�o��v�punm_�vo�mhÂÁE���Å_or��unmhÂ�V \  {Vn¯
�Ý2y��� \M= � ¡Ì¯Ä2Ì���v��w��p¯^á t ¦��«�K~K~�w���³�±�¤}©�||�pu t unwy¤�� t zq¸��K~`¤��p¦�xK�K~z¢¥¤}¦�â¼ãäx�wy�¦�Pusâ3åNÀ� t �M~�unw�¥*�U·¶� t ¦KxK��¯-�µ�H,;s{�xw��vo���Â ò Í�( k�� �vo����hÂ¶V \N\N= ¯
���Ìwp® \*» � EX¯S�+wp®r®rwp��¯ k�un�v®�Å
2Ì���Lwä¡�w¦Á�orwpºÌ¯ ÇpÈpÈMÉsÊ>Ë�Ë�ÔPÏ}ÔpæHÏMçP×3Í:Õ{ÓpÙ-ÍDÐMÓ`ÔÚËÌpÖ�ç{Ï*èÚÑ4Ï*ÌPË�Â³V \*\*» ¯
���lEYT = � ,%¯ ò ¯¶�+m � s{�Ï��m_Å¯¡y¯�kõ¯«E�u�u��vw�¯+lqm!��m���®�¬��vo��Vu��^��®�}_�����½ÃÎw¦s��L}_� � mxorm � ¯� ¦vunw ´sx�w t z¼¹¦�Pu6��z�zßw.³p�¦�«xK�¦ÂH9�.ob \ R º RMb*9xÂÚV \ T = ¯

9NR



�ÝE��¥�U �V/� 5P�vw�mxÅ���m�E��/�y�©¬�¯Á�µ�v���psvor����® � �{��}_�Wo��vun�Lun��}_�_or����¯{0~unm � �vwp�v� � ��e � �Lw��Æ���msvo � �ËÂPR L . »�=¥º  MT�ÂÚV \  �Vn¯
�ÝE��¥� LNL � 5P�vw�mxÅ���mjEË�¥�Ì�©¬n¯��Àwp�v�vu�m���®b��un�L� � mxor�©��s{oru�mhÂHb LNLNL ¯
�ÝE��¥� L V/� 5P�vw�mxÅ���m'EË�¥�Ì�©¬n¯�Íz�xwTm�� � st¬Ï}�� � w�¯QÇpÈ�ÈMÉsÊDË�ËpÐ�×3ÍéÕ4Î�êsÍ:ÏMëNêsÍ:Õ4ê¼Ë�æ{ë*Ô«ËÎHÕ4êpÈpìPË�Â«b LNL V�¯
�ÝE�Í L V/� EX¯ÄEîí� ®r®�w��V��m_ÅÏÍ+¯hÍÑw � un�p¯ ò »�}Îwp�vor�Lw�m�sv�+ormW0~un�L} � svw��+lV�T��«punm_��¯�¼tm¡Ì¯�equ
º~�*)�u
º��>)�o Ânw�Åxo�s{u���ÂN¨�¤}¦���® t ©[�K~C¤ê¢-°i¤�±³� t �«xK�¦¯`0����%Ã_��orÅ � wWó�m_o.�Á�w����vo�st¬<�F��w��v�pÂÚb LNL Vn¯FÍÑuL��}_}|w©���p¯
�ÝEîí� ® \N\ � EX¯�Eîí� ®r®�w���¯�,ew��pun�L}Îun��o�svorunm�X�w©�������¶.�l 0~u��%Ã_orm_��s{un��o���®�2Ì���Lw��WlV}��}x�vu������õs{uï2Ì���Lw�ÍÀ��w�wîX�w����v���hÂWº�o.s{�ØlV}x}_®ro��©��svorunm_��s{uïX�un®.Á�o�m � 2+uò m_Å � ���Lw���¯µ¼tmY¹ Å ± � ¹�ÀéðMð�Â_}�� � w�� = T*  º�=  NRxÂÚV \N\N\ ¯
��eeÐUX \ R4� eVÐUX�Í+¯²)peqo � �sv��ÐV�esv�_wYX�¿ � ���vw�Í���Ã_®�w�¯aÇpÈ�ÈMÉsÊDË�Ë}Ì�Ì�ÌsÍ�ÎÁÓp×�È{Ö{Õ}ÔPÏ�×-ÍÐMÓ`Ô¼Ë�ÂqV \N\ Rx¯
��¡�wpoñ NR4� l�¯M¡�w�ormxwp�ªw�®�Åh¯�lVmW¼t�L}_��uÈÁ�w��Lw�m�s^u��as{�_w�X���u � sµÍÑ�vwpw�X�w©���v���LlV® � un�vo.s{�_�Ë¯

¹}±C± �ÛÅ ¤��p¦�� t z ÂP9PI » J�. »}º V » ÂÚV \  NR�¯
��¡�u � \ 94� ¡Ì¯P¡�u � m_®�orw�¯³¡�or���_���vÅ¶¬î���F®��©¬��:5P¬��½w`E���o�®���w���Á�w��p¯3Ç{È�ÈMÉsÊ>ËpË}Ì�Ì�Ì�Í6Ö{Õ}ÔPÏNçpò�ÍÎHÏ*ÈPË�ÉpæMÔÚ×*ÏNç�èPË�Â3V \N\ 9x¯
�ÝX���� \ T}� ¢x¯ÚX����_��w�dÎw��p¯QÞ��«� Å �p©�| � �P� t �M´�±³� t z�zÂ�¦��³*w���³QáV�{© t �j·a�`|¼¦K��© t x¦¡�w��±³�P�Kx�¤M��¦�~¦¯�X�}x�vorm � w��ê�½Zµw���®�� � Â�e�wpº ô un�>)aÂ�V \N\ T�¯
�ÝX���� = L � 0V¯ ò ¯HX�����mxm_unmh¯3�µ��u � �v���T�Lorm � ���pun�L} � s{wp�~�ªun�P}_®��©¬�orm � ���_w�����¯�ªB�pw�zÂ¤}À~`¤K|P�pwyx t z¼¨ t ³ t ²/w��«�¦Â » VN.cb = 9 º bNT = ÂÚV \M= L ¯
�ÝX�m�� L V�� ¡Ì¯«2\¯ÚX�m���s{«/)�w�¯qlV�T��«�unmx��¯�¼tmj¡Ì¯«e�uÈº~�*)�uÈº��>)o�ÂhwpÅ_o�svun��Â�¨�¤}¦��[® t ©[�K~¤ê¢�°i¤�±³� t �«xK�¦¯P0����%Ã_�vo�Å � w�ó�m_o�Á�w��v��o�st¬<�F�vwp�v�pÂ«b LNL Vn¯[ÍÑuT��}_}|w©���p¯
�ÝX�� \ T}� ¢x¯3X�������w�dÎw��W��mxÅÇl�¯³�F®��n��s©¯_�Ì���v}_���vu
Á!Zµw���� � ��,ew�w�}�5~® � w4.%Íz�_w[¡�w���T��sv���h¯�¹4±C± �ÆÅ ¤��{¦�� t z ÂÁb L IybNJv. \M=¥º V L VnÂÚV \N\ T�¯
� ÍÀwp� \*» � 2W¯�ÍÀwp�{� � ��u_¯*Í�,q�:2y���T�LunmhÂ�lÜX�w�®.���½s{w������_o�m � 5����K) � ���T�Lunm��F��u � �{����Âlq���_orw¦Ánwp�OE����Æs{wp�Æ�t®�wpÁ�w�®Ä�F®��©¬|¯�°l�¦�p¦ t zB±�¤}©�||�{u t unwy¤���ÂP9�.ob{V =`º bpV \ Â«V \N\*» ¯
� Íz�_uM N94� �W¯bÍz�_un�L}_��unmh¯�¡�wpsv�vu � �{��Å_wLlVm_��®�¬��vo��Ìu���0~wp��s���orm ò mxÅ � ���Lw��p¯_¹4±C± �

Å ¤��p¦�� t z Â \ I�RMJv.7V¥R�V º V`R \ ÂÚV \  N9x¯
� Í�X�5s5 = R}��l�¯�E�¯�Í � �vo�m � Â�0V¯pXs{�{�����_wp¬�Â�EX¯nl�¯�5���s{w��pÂ��m_Å�5V¯�Z�¯M5~u
º�Å_wpmh¯¶,eo � o�s{��®�pun�L} � s{wp�v�P��}_}_®�orwpÅLsvu � ���Twp��¯h¼tm[5V¯�Z%¯p5~u
º�Å_w�m�Âxw�Åxo�s{u���Â�ó t ~�u:��¦Qô¶� t �ô¶�P¤���³}�puÜÂ�}�� � wp��b4 N9 º R�V L ¯H�Fo�sv����mhÂ_ñ£unm_ÅxunmhÂ�V \M= Rx¯
� Á�ÅP2 LNL � ¡Ì¯[Á���mÅ_w��S2+u�u�s©¯Çl�º����vo�¡�wps{��u � �v��Å_wYlVm_��®�¬��vo���¯¸¼tm²ª�¦K¤`xK�K�v�*w���³}~<¤ê¢·¶�KxK¤��|��¹¦�Pu6��¦¦� t unwy¤�� t z�±�¤��©¢¥��¦��¦�«xK��¤���±�¤}©�||�pu6��¦K~ t �|�Y® t ©[�K~¦Â¼b LNLNL ¯
� kÇun® \ 94� ,%¯�k�un®��ªw�¯ÉÍz�xwj2Ì���Twp�v�T��m¶¬î�\ÍÀu�un®Â)o.s©¯¼tm¡Ì¯�equ
º��4)�u
º��D)o�Â�wpÅ_o�svun��Â® t ©[�K~^¤ê¢l°l¤¿±³� t �«xK�/´�±�¤}©�µ/w�� t u6¤}¦vw t zC® t ©[�K~ t uC¨Y·H¸s¹�Â£}�� � wp� \ R º\  x¯Á0����%Ãx�vorÅ � w�óqm_o.Ánwp�v�vo.st¬<�F�vw�����ÂÄV \N\ 9x¯

9 »



õ 8 8 �Æ� $ "�ö õ

÷ � :¸:a" ��� : � ÷ 7 � A � >

ÍÀ��Ã_®�w��£l�¯7VnÂÈl�¯cb�ÂÈl�¯oR���m_ÅÌl�¯ » ÂÈ���_u
ºÇs{�xwFm � �%ÃÎwp�£u���Å_wp�ªwp�ps{o.Ánwµ�vu�un�L��Â
Å_w¦�ªw��¦s{o�Á�ws{wp�v��o�s{u��vorwp�^��m_Å�svu�s���®�svw��v��o�svun�vo�w��µormLs{�_w » » = Å���s{��Ã�����w��p¯FÍz�_weÅ_ohd�wp�vw�mx��wVÃ|wpstºPw�wpm���vu�un�R��m_ÅL�es{w����vo.s{un�Æ¬%or�Às{����sFsv�_wz�ªun�v�Lw��*��unm_��or�Æs{�µunm_®.¬%u��Îw��L}xst¬W��¿ � ���vwp�µº��xw��vw����s{�xw+®���s�s{w��~or�z�%��u�un�Äº�o�sv���{���Lw¦�½��un®�un�vwpÅ�¿ � w�wpm_�q}x®����pw�ÅYormYo.s©¯[Íz�xor�zw¦»�}_®r��ormx��º��¬s{�xwem � �%Ã|w��zu��£svw��v��o�svun�vo�w��~o�m�s{�_wqs���Ã_®�w���o�����®.º��©¬��z®���� � wp�~un��wp¿ � ��®Îsvu%s{�_w+m � ��ÃÎwp�u��^�vu�un�L�/;hu�m_wWun�e�Lun�vw�s{w����vo.s{un��orw��q���©¬���un���vwp�v}|unm_Å!s{u�sv�_wW�{���Lw%��u�un�Ë¯ÌlV�+����mw©���vor®.¬ÌÃÎw~�vw�wpmWormys{�_un��w~s���Ã_®rwp��Â�sv�_w~m � �%Ã|w��*u���Å_w¦�ªw��psvo�Á�w�s{w����vo.s{un��orw��bo��*�vo � m_o.Ê��©��m�sv®�¬®rwp�v�zs{�_��mËsv�_w+s{u�s{��®hm � �%Ã|w���u��Ñs{wp�v��o�s{u��vorwp��¯

X�or«pw ,ew¦�ªw��¦s{o�Á�wi¡�u�un�L� ,ew¦�ªw��psvo�Á�wyÍÑw����vo.s{un��orw�� ÍÑu�s���®�ÍÀwp�v�vo.s{un��orwp�
R b b V =
» V R  N 
= b{V RNT » 9 =
9 T*9 V�T4  b*9*R »
T R* �V  NR{V V�b L T =
   *9 » V`  = 9 » V`9 » L
\ V » L   bNT \ V V L RMb = T
V L V`RNT » b » b4R V`  \ L » L
VNV   » T V`R »M= b = T LNL »
V�b b \ L R \ R b*9 »   » L
V`R = R 9 L b L 9NR »N\
V » R R V�b*RMTNT »

Í*��Ã_®rwÌl�¯hVN. » » = Vp�t¿ � wpw�m�s{wp�v�vo.s{un��orwp�

Í*��Ã_®rwp��l�¯ = Âbl�¯o9xÂÑl�¯oT���m_ÅXl�¯� xÂÀ���_u
º s{�xwTm � �%Ã|w��Ìu��C��tÅxwp�ªw��¦s{o.Ánw\s{w����vo.s{un��orw��ormËs{�_w » » = Å���s���Ã����vw��p¯q¼½sqor��or�L}|un��s{��m�s�svu�m_u�s{or�pwysv����s�s{�_wp�vw����vwyunm_®.¬Ys{w����vo.s{un��orw��
9 =



X�or«pw ,ew¦�ªw��¦s{o�Á�wi¡�u�un�L� ,ew¦�ªw��psvo�Á�wyÍÑw����vo.s{un��orw�� ÍÑu�s���®�ÍÀwp�v�vo.s{un��orwp�
» b R V¥RMb
= R \ »M= \ R L
9 » R V`9 = 9 =   =
T b*T*  T*9Nb RN9Mb*b =
  = b \ V =*\*\ V »�= T » L
\ 9*R \ b L   » » V`R L b4 
V L » 9N  V`R�V¥    = L 9N  L
VNV V`TNT » b*T V`b*  = L b L
V�b bNT =}» V »�= 9N9Mb L
V`R b b V`b*RN  L \4»

Í*��Ã_®rwÌl�¯ob{. » » = bÈ�t¿ � wpw�m�s{wp�v�vo.s{un��orwp�

X�or«pw ,ew¦�ªw��¦s{o�Á�wi¡�u�un�L� ,ew¦�ªw��psvo�Á�wyÍÑw����vo.s{un��orw�� ÍÑu�s���®�ÍÀwp�v�vo.s{un��orwp�
= V�b V`b \ R L
9 9 = b L b  MT4  L
T » T*9 VNV L*L 9 L RNT =
  = b L b*R » b b \ V »   L
\ T49�V R L 9*9 \ 9NRMT*RNb
V L »N\ L V \ L   b*b*9N  »   L
VNV V \ V 9MT » R*  =N= L 9 L
V�b R = T*T »   =N=4» L*L
V`R V b »M= R \ 9MT4 

Í*��Ã_®rwÌl�¯�R�. » » = R��t¿ � wpw�m�s{wp�v�vo.s{un��orwp�
º�o�sv� » u��z®rw�����Å_wp�ªwp�ps{�p¯Plq®r��u_Â�����}|unorm�s{wpÅ�u � s�orm<0~����}xs{wp� » Âx���©Á�o�m � �Tu��vw+¿ � w�wpm_�ormË�Ws{wp�v�vo.s{un�Æ¬YÅ_u�w���m_u�s�m_wp��wp�v�{���vor®.¬��Tw���m�s{����s�o.s�or�zw©���vorwp�zs{uL��un�L}_®rw¦s{wp®�¬�Ê_®r®hs{�xws{wp�v��o�s{u���¬n¯ÑÍz�_o��*�©��m�w©���vor®.¬ÌÃÎw^�vwpw�mWo�m��vu��Tw^u��_sv�_w^s{��Ã_®�w��Àº��xw��vw^s{�_wP��un���vwp�v}|unm_Å_o�m �m � �%Ã|w���u��ÀÅ_wp�ªwp�psvo�ÁnwÌs{wp�v��o�s{u��vorwp��or�z®r��� � w���º��_wpmËsv�_w���w�����w+�Tu��vw+¿ � w�wpm_��¯

9N9



X�or«pw ,ew¦�ªw��¦s{o�Á�wi¡�u�un�L� ,ew¦�ªw��psvo�Á�wyÍÑw����vo.s{un��orw�� ÍÑu�s���®�ÍÀwp�v�vo.s{un��orwp�
9 = T =4\ 9 =   =
T RNb =  N9Nb 9 L RNT =
  TpV�b RN  »N\ RN9 » R = L
\ V`R \*» 9 L »M= V »N»�=N=*\  
V L 9NT*R RN9�V`T R \ 9 \   » L
VNV b*T = V�b L T T*T{V L V�b L
V�b =*\ V » L V L \ b » 9 = L
V`R 9 V¥R VNV¥R »M\ V \N=

Í*��Ã_®rwÌl�¯ » . » » =�» �t¿ � wpw�m�s{wp�v�vo.s{un��orwp�
X�or«pw Vp�½Å_wp�ªwp�psvo�Ánw bÈ�tÅxwp�ªw��¦s{o.Ánw R��½Å_wp�ªwp�psvo�Ánw » �tÅxwp�ªw��¦s{o.Ánw
R b � � �
» b V � �
= RMT � � �
9 V =N= b*R � �
T T* NR » R = �
  V�T L = V = V � �
\ b*9�V`  V`T L R �
V L bNb = 9 V¥9�V 9 �
VNV V�b*RN   N  V \ �
V�b RN9 » b » = �
V`R =   V � V
V » R � � �

Í*��Ãx®rwÌl�¯ = . » » = Vp�t¿ � wpw�m�,ewp�ªw��¦s{o.ÁnwÌlV��w©���
X�or«�w Vp�½Å_wp�ªwp�ps{o.Ánw b
�tÅ_w¦�ªw��psvo�Á�w R��½Å_wp�ªwp�ps{o.Ánw
» R � �
= »�= � �
9 V » b b4R �
T TNbNT R{V »
  V » 9MT V`RNb �
\ b L b{V 9 L R
V L V`b*  = R*R �
V*V » V = V`b �
V`b = R V �
V¥R b � �
Í*��Ãx®rwÌl�¯�9�. » » = bÈ�t¿ � wpw�m�,ewp�ªw��¦s{o.ÁnwÌlV��w©���

9MT



X�or«�w Vp�½Å_wp�ªwp�ps{o.Ánw b
�tÅ_w¦�ªw��psvo�Á�w R��½Å_wp�ªwp�ps{o.Ánw
= V�b � �
9 b L b � �
T V L T*9 b » �
  bpV \ V V = V �
\ R L V`9 » T R
V L V¥ N  \ V \ �
V*V 9MT{V R �
V`b TNT � �
V¥R b � �
Í*��Ãx®rwÌl�¯oT{. » » = R��t¿ � wpw�m�,ewp�ªw��¦s{o.ÁnwÌlV��w©���

X�o�«�w Vp�tÅxwp�ªw��¦s{o.Ánw bÈ�½Å_wp�ªwp�psvo�Ánw
9 =*\ �
T  *9Mb �
  RN {V » R =
\ =*\ 9N  TNT
V L R = T = » b
VNV V�b L T �
V�b V » L �
V`R V`R �

Í*��Ãx®rwÌl�¯� �. » » =�» �t¿ � wpw�m�,ewp�ªw��¦s{o.ÁnwÌlV��w©���

9N 



ø � $ � ö

V = �½} � «p«�®rw�ÂÁb*R �óO�ÀÂ = RxÂP9Mb
���¦s{o�Á�wy���vw��\Å_��s���Ã_���vwp��Â¶~`�K�yw�m_Å � ���LwÅ���s���Ã����vwp����¦s{o�Á�wy���vw�����Â�V \lV®�}_�����65~wps{�W}_� � mxorm � ÂPb�Â » LlV�T��«punm_��Â »�����W������®r®�w�m � w�Â =�����W�vw���w©�������#����w©�xÂ »Ã_�{��m_���_orm � �Ü���¦s{un�pÂ » Vw¦»x���L}_®rw+wpm_Å � ���Tw�Â =4»Ê��v�Æs�orm�s{wp�vm���svorunm_��®��T��s{����Â »�_or�Æs{un�Æ¬nÂ »}_�vu�}Îwp��s{o�w��pÂ »� � ®�w��pÂ =��s{����svorm � }|un�vo.s{oru�mhÂ =���%Ãxorw�m�szsvw��L}Îwp�{��s � �vw�Â�V�T���L�vÃ|u�s©ÂH9lVm�svorun}|w�ÂÁT�ÂÁR \��m_ÅËw�m_Å � ���Lw+Å���s���Ã����vwp��Â »N»wpÁ���® � ��s{o�unm�� � m_�¦s{o�unmhÂ » R�Â =*\}Îwp���ªun������m_��w�Â =  �vw����v������® � u��vo�sv�_�ËÂ » Ls{u � �vm����Lw�m�s���w�� � ®�s{�pÂ = V���Æs{or� � ®���s{oru�m�}Îu�orm�s{�pÂP9�V�©Ánwp�{� � wyÃ_�v��m_���_o�m � �Ü���psvun�lV�T��«�u�m_��ÂÁRxÂ » V���_w��K)�w�����Â¶R���_w�����ÂÚRÅ_wpÊ_m_o�svorunmhÂPb2ÌuxÂPRlqº~����o�ÂÁb »
5����K) � ���T�LunmhÂ =Ã|w©���Õ��w©�������hÂ » VnÂP9Nb5~wp�v®rw�)����T}�Â ò ®�ºz¬�mhÂÁ9Ã|u����vÅ�Å_wp��un�L}|un�vo.s{oru�mhÂ = ÂH9xÂ¼b*RÃ_� � s{w��½�ªun����wÌ�vw����v���hÂÚb5 � ��u_Â¼E�o�������w�® ÂP9xÂÁb \ Â » V
0C2+Í+ÂÁ9xÂP Å_wpÊ_m_o�svorunmhÂHRÅ_un�Lorm���s{w�ÅY�Lu
Ánwp��ÂÄV�b� ���Lwes{��w�w�Â�V¥R�vw¦Ánw����vo�Ã_®rwÌ�LuÈÁ�w��pÂqV`b

�vo��T}_®�or�po�st¬L� � ®�w�Â¶V*V0C2+Í�Å���s���Ã����vw��pÂ�~`�K�Fw�m_Å � ���TwFÅ_��s���Ã_���vwp����_wp�K)�w�����Â³VnÂÁRxÂ = ÂPb »���_wp�v��ÂqVnÂPR º 9xÂ »  ����Å_�vu��vun}_�xor®��%u��*lq¼�Â�V����}_�vw¦Á���®rwpms�o�mËlq¼P��w���w©�������hÂ =0~�_o�m_u�u*)|Â�V�ÂÁb »��u�®rÅ � ���Lw��pÂ�V =��u��%Ã_orm_��s{un��o���®�Å���s{��Ã�����w��pÂM~`�K�Fw�m_Å � ���TwÅ���s���Ã����vwp�0~un�%Ãxorm���svun�vor��®*2y���Lw*Íz�xw�un�Æ¬nÂM~`�K��0C2ÌÍ��u��%Ã_orm_��s{un��o���® � ���Lw����un®�ÅhÂ¶V =Å_wpÊ_m_o�svorunmhÂ \Å_u
º�mhÂÄV�b� � «�«¦¬nÂÄV L�_u�s�Â�V =ormxÊ_m_o�svw��vo�����®r��Â¼V�b�To�m�¬� »ÎÂ¶V�bm_w � ��s{o.Ánw�Â \m � �%Ã|w��v�pÂÄV L}Îu��vo�svo�Á�w�Â \��s{����Â�VNV��º�o.s{���hÂÄV =s{o�m¬�� »�Â�V`b� }hÂ�V�b«�wp�vu_Â�V L Â�VNVnÂ¶V »0~un�L} � svw��qÐe®�¬��T}xo���ÅhÂ » Â = V0~unm�º~�
¬�Â¶¢�u��_mhÂÁ9
Å_wp��un�L}Îu��vo�svorunmY��w©�������hÂ¼9,ew�wp}Y5P® � w�Â�VÅ_w¦�ªw��ps�ÂÚb \Å_w¦�ªw��psvo�Á�wysvw��v��o�svun�vo�w���ÂHb \ ÂÁRMb�ÂP9 =Å_w¦s{w����To�m_or�Æs{o�� � ���Lw��pÂ »Å_un�Lorm_��s{wpÅË�Lu
Ánwp��Â�V�b,eun�Lorm_wpw���orm � Â{ 
w�mxÅ � ���LwÌÅ���s���Ã����vwp��ÂÁRxÂÁ9�ÂÁT�Â =  ���psvo�Á�w����vw©����Â¼b L ÂPb*RxÂ =  0C2ÌÍ+ÂÁ9 L��un��Ã_orm���s{un��o���® ÂHb L ÂÁb = Â =4\��unmx��s{� � �psvorunm�Â¼b L ÂÁb »orm�s{w � �{��s{oru�m�orm��vw����v���hÂ »*» Â = R�Â =  xÂ9 L®ro��To.s���svorunm_�pÂ{b*9xÂ =*\

9 \



�To�m_or�T��»ÎÂ�b L ÂÁb » Â =*\}��©¬��tu*dÀÂ =*\�vw¦s{�vo�wpÁ���® ÂPbNb��svun�{� � w�Â¼bNb��¬��L�Tw¦s{��¬����_w��K)��Â«b Ls{wp�v�vo.s{un�Æ¬nÂÁb L Â =  s{�_wp�v�Lu � �v��}_�_o���ÂPb L Â¼b = Â =4\ò »�}_®run��w��pÂÁ9
�Ü��o�®.�t��u���s��punm_Å_o.s{o�unmhÂ » V8*o��v�Ã � ��mhÂ¼¢x¯�Â » V� � «p«p¬ � ���Lw��pÂ¶V L
� ���Lwes{��w�w�ÂÁR \� ���Lw����unm�sv�vorÃ � s{o�unmYs{u\lV¼�Â�VÅ_wpsvw����To�m_or�Æs{or��Â »or�L}����Æs{o���®�Â \}����Æs{or«���mhÂ \}Îwp���ªwp�ps�ormx�ªu��v�T��s{o�unmhÂ »stº~u��t}_®r�
¬�w��pÂ »«�wp�vu��½� � �ËÂ »2Ì���v��w���ÂÁ¡���®�}_�hÂPRxÂPb »2+u_ÂPRxÂ » ÂÁ 
�_u�s � ���Twp��Â�V =(qu�svX�sv�{��s�Â¶V�T
or�L}����Æs{or��® � ���Twp��Â \orm�Ê�m_o�svw���or�T��®r�pÂÚV�bo�svw��v��s{o.Ánw+Å_wpw�}|w�m_o�m � Â¼b
¢�w�m_��«�unmY0 � }hÂ = b�Â = R
�+w�®�®rw��pÂPE�o�������wp®�Â »�+unm���mxw�ÂÁ �+�vunmx�vu�ÅhÂ_lV®�w¦»x��m_Åxw���Â�V
ñ£orm_wiX�w � �Lw�m�s�2Ì�v��}_�_�pÂ«~`�K�yñqXH2ñqXH2WÂÁT�ÂÁRMbw¦»x���L}_®rw�ÂPRNRw¦»�s{wpm_Å_wpÅ � �{��}_�hÂPR » ÂPR =or��un�Tu��v}_�_o��v�ËÂ�R » ÂPR =�vwp��s{��or�¦s{oru�m_��ÂPR »��s{��s{o���s{o����pÂPR = ÂPR*9
E��/�y�©¬�ÂÚ5P�vw�mxÅ���mhÂÁR »�Lw©��mhÂPb =�Lw��Lun��¬����v��or��svw�ÅË�vw����v���hÂÚb�Lorm��½Å_or�Æs���m_�pwe�_w � �vo���s{o���Â » b�Â =*\ ÂÁ9{V�Lorm_o�����®�º�o�m_Å_u
º`��w©�������hÂ » L�Lorm_o�����»�Å_��s���Ã_���vwp��ÂM~`�K�Fw�mxÅ � ���LwFÅ���s{��Ã�����w���Lorm_o�����»T��w©�������hÂÚb�ÂPR \�LunÃ_or®�o�st¬�Â » R�Â »N»E � ®.s{o��:�F�vunÃ|� � s©ÂH9�Â » VnÂP9MbEaí� ®�®rw��pÂPE�����s{o�mhÂP9xÂPb =

m�� � st¬nÂ¼R » ÂPR =eqw � ������u � s�Â » Lm_w � ��s{o.Ánw � ���Lw��pÂ \eqo���Â� xÂ�V =m_o��%ÃÎwp�v�pÂ¶V » Â » 9ù b�Â » 9xÂ » Tù RxÂ » Tù » Â » Tm_wpº`�vw�� � ®�sv��Â » 9eqo�m_wlE�w�m«¬0��E�un���vor�pÂPRxÂÁb »
ÐemYe � �%Ã|w�����lqm_ÅY2y���Lw��pÂP9ÐVs{�_wp®r®�u_Â = ÂÁ9Nb
}����Æs{o�«©��m � ���Lw��pÂ \}���s�s{wp�vmËÅ���s���Ã����vwp��ÂÚb*R}|w����ªwp�ps�orm��ªun�v�T��s{o�unm � ���Twp��Â »}|un�vo.s{o�Á�w � ���Lw��pÂ \}_��orm_�por}���®ÎÁ����vo���s{oru�mhÂ »}_� � m_orm � Â » L Â » VnÂP9Mb
�vw¦s{��u � �{��Å_wy��m���®.¬���or�pÂPRxÂP9xÂ�V \�vw¦Ánwp�v�vo�Ã_®rwÌ�Lu
Ánw��pÂÄV�b�vu�un�ËÂ«V \
X�������w�dÎw���ÂÚ¢�unm_��s{����mhÂ =�vw����v���lV®�}_�����65~wps{�xÂÁb�Â » LÃÎw����ËÂ » VnÂP9NbÃ_� � s{w¦���ªun�v�pw�Â¼bÅ_w��pun�L}Îun��o�svorunmhÂ�9)m_u
º�®rw�Å � w�ÂÚb�Twp�Tu���¬Y���v�vo���svw�ÅhÂ¼b�To�m_or�T��®aº�orm_ÅxuÈºÌÂ » L�To�m_or�T��»ÎÂ�b�ÂÁR \�vwp®rw��¦s{o.Ánw�Â¼RxÂ » VnÂP9Mbs���}|w���w�ÅhÂÁ9Nb�vwp®rwp�ps{o.Ánwy�vw����v���hÂ¼RxÂ » VnÂP9Mb�vwpm�s{w�ÂqV�TX�wpmsvw`X�sv�{��s�ÂÄV�T�Â =N=X�����m_m_unmhÂ¼0~®r� � Å_w�Â�VX�o�m �n� ®r��� ò »�s{w�mx�voru�m_��Â¼9MbX�m���s{«/)�w�Â¼¡��
¬��Lunm_ÅY2Ìwpun� � ÂP9X�sv�{�����_w¦¬nÂÚ0~�_��or��svun}_�_wp��Â�V� � Ã�� � ���Twp��ÂÁ9xÂP 
s���}Îwp�vw�ÅË�vw����v����ÂÚ9Nbs{wp�T}|w��v��s � �vw�Â¼b =s{wp�v��o�s{u��vo���®��_w � �vo���svor��Â*~`�K�F�To�m��tÅ_o���s{��m_��w�_w � ��or�Æs{or�s{wp�v��o�s{u��vorwp��Â¶V \ ÂÁb \ ÂH9 =s{wp�v��o�s{u���¬qÅ���s���Ã����vwp��ÂM~`�K�µw�mxÅ � ���LwFÅ���s{��Ã�����w��ÍÑw��{� � �vu_ÂÚ2+w��v��®rÅhÂ =s{�xw��v�Lu � �v��}_�_o��[Å���s{��Ã�����w��pÂ�~`�K�[w�m_Å � ���TwÅ���s���Ã����vwp�s{�xw��v�Lu � �v��}_�_�

T L



Å_wpÊ_m_o�svorunmhÂ«V`9orm�s{wp�vwp��s{o�m � w¦»x���L}_®rwp��Â = Ls{�xw��v�Lu � �v��}_��¬nÂ�V =��u�un®ro�m � Â¼V =(qu�sKX�s{�v��s©Â«V�Tñ£wp��s���svun}hÂ�V =������s©Â«V�T�Tw���mhÂ¶V¥9¡�o � ��s���svun}hÂ�V =X�w�m�svw`X�sv�{��s�ÂqV`T��svun}_}_o�m � }Îun��o�svorunm_�pÂ¶V =s���»ÎÂ�V`9s{wp�T}|w��v��s � ��w�Â�V = Â¶V`9Íz�_w����TuMX�s{�v��s©Â¶V¥ Íz�_wp�v�Lu�X�s{�v��s©Â«V` Íz�_un�L}_��unmhÂÁ�+w�mhÂÁ9s{�v��m_��}Îun��o�svorunm�s{��Ã_®rwp��Â¼bÍ � �vo�m � Â_lq®���mhÂ«VstºPu��t}_®r�©¬nw�� � ���Twp��Â »
Á����vor��s{o�unmhÂ�}_�vo�m_��o�}���® Â »Ánu�mY�+w��L}|w�®rwpmhÂP5����vunmhÂ�V
k�ormxm_orm � kÇ�©¬���Â¼9k�un®��ªw�ÂP,+�©Á�o�ÅhÂP9xÂPb =
k ����)�� � �D)����pÂ�kÇ��®�svw���Â »«�wp�vu � ���Lw��pÂ¶V L«�wp�vu��½� � � � ���Lw���Â »« �x� «pº~��m � ÂÄV = Â » TlV�T��«�u�m_��Å_wpÊ�mxo�s{o�unmhÂ »  Å_wpÊ_m_o�svorunmhÂ »  w¦»x���L}_®rw�Â »  �v�T��®r®�w��Æsz}Îu��vo�svorunmx��Â »N\��s{��s{o���s{o����pÂ »M\

T{V


