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KEY (convergence rate)____________________

Raw Monte Carlo: ____ (-.52)
Weighted unif. sampling: _ _ _ (-.49)
Rejection method: .   .   . (-.50)
Smooth rej., delta = .2: _  .  _ (-.51)
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KEY (convergence rate)____________________

Raw Monte Carlo: ____ (-.96)

Weighted unif. sampling: _ _ _ (-.96)

Rejection method: .   .   . (-.66)

Smooth rej., delta = .2: _  .  _ (-.88)
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KEY (convergence rate)____________________

Pseudo-random, std discr.:  ____ (-.51)

Halton seq., std discr.:  _  . _ (-.77)

Pseudo-random, alt. discr.:  .   .   . (-.50)

Halton seq., alt. discr.:  _ _ _ (-.95)

ílÅ3Ô¸Ò � Ò ��¼�Ô�ã�Ä©¼�ÔTß Ä3¼�¿7È�¼�Ã�í�ÀFÎ£¾�Ê�Â�¾
�

��Â�Ð�Å3¾�¿�ÀFÔ�Ã�Â�ÄAÕ � � Ã�Ï ¾ Æ,Õ ��� ��� � � Õ���� � �
��LG7�*A(=,/7@(=2�$G?�� Z�|�"FM4��&+LG7F$�2�I J�<�237FHt&+L/:�&� E*E � � $ 2 � Z�| 5 9 �
��L/2�H�H=LG*x�bHO&+L/:�&O&+LG7�}�(+*��b$/2�:A$9W/(Y2�,G?A7;,/2�H+01(=7@&+2��F:�&+23*4$>0@:A$ J�(+*xw-2�,G7;:�H+2�?4$/2¯c�0@:A$'&
2�I J/(=*xwA7FI 7F$'&b2�$�]�./:AH+2¯T[6~*4$'&)7K8\:�(=<3*>2^$f&)7@?A(=:�&+2�*4$�`z*A(bJ�:�&+L�2�$'&)7@?A(=:A<�J�(+*AW�<37FI>HF|
«EHb:A$�71�G:AI J�<37A�/01*4$�H+2�,G7@(�:A$~2�$f&)7@?A(Y:A<�*A`n&+L/7�`z*A(YI � Z�|�"F54�Y��2^$d�bL/2�0YL

����� : �)� + 7 "
� � " � "� � � " � BN� �

��� � � "x� � A :
�������1+ "� � � " 2 � Z�| 5-"x�

«�0@01*A(Y,/2�$G?�&)*�&+LG7y�/7@e�$/I{:A$ � ��:A0d`a*A(=IX.�<�:�� ��:�(Y:�& �F:AH>:A$/,�-LG(+7@wA7�""!�!-"x�Y�t&+L/7
2�$'&)7@?A(=:A< & +	����� : �+�Y�f2�$X�bL/2�0YLK�>2^Hn&+L/7\H+&+:�(+&+2�$G?EJ�*42�$f&�*A`/&+LG7;}�(+*��b$/2�:A$9I *A&+23*4$��
H)*4<3wA7FHb&+LG7�`z*4<^<3*x�b2^$G? <�2�$G7F:�(;J�:�(Y:�W�*4<^2�0S,/2¯��7@(+7F$f&+2^:A<�7F]'./:�&+2�*4$��

� �
� � ��� : �+�Q+ "

5
� � �
� � � ��� : �+� � �n��� : �+� � �� � ��� : �+� :

�b2�&+L
�{��� :�9 �U+6�������O2 � Z�| 5A54�



� � ���������
	�����������

��LG7�71�G:A01&�H)*4<^.G&+23*4$�2�H �{��� : �)�U+´� � � "x�1��� � � "x� ��� |
8�*4I J�.G&+:�&+23*4$/:A<�(+7FH+.�<3&+H�`z*A(;&+L/2^HtJ�(+*AW�<37FI¬*A`n6~*4H)±A*x��23& �P:A$/,�8\: ��2^H+0=L���""!�!AZ4�

:�(+7�J/(+7FH+7F$f&)7F,�2�$y�r23?4.G(+7 !��/:�&\&+2�I 7 �>+ 9 2 9 M9�b23&+L / +¢CA5�|
��LG7E(+7FH+.�<3&+H\H+LG*x�
&+LG7�`a*4<�<3*��b2�$G?G|
� �G*A(�6~*4$'&)798\:�(=<�*>./H+2�$G? J�H)7F./,G*�TU(=:A$�,G*4IV$'.�IPW�7@(=H@�G&+L/7�7@(+(+*A(b2^H;&+LG7PH+:AI>7
`z*A(�&+LG7PH)&+:A$�,/:�(=,�:A$�,�}�(+*x��$/2�:A$�W/(Y2�,G?A7�,/2�H=01(+7@&+2��F:�&+23*4$/HF|���L�2�H�2�H;W�7F0@:A./H+7
&+LG7�w�:�(=2�:A$/017�*A`r&+LG7�&��t*y2�H;&+LG7�H+:AI>7A|

� �G*A({]�./:AH+2¯T[6~*4$'&)7�8\:�(=<3*���23&+L©&+LG7�H)&+:A$/,�:�(=,�,/2�H+01(=7@&+2��F:�&+23*4$��t&+LG7�7@(+(+*A({2^H
*4$/<3e�:{<^23&)&+<37X<�7FH+H�&+L/:A$~`a*A(EH)&+:A$�,/:�(=,�6~*4$'&)7>8;:�(=<3*�� !C�"�0�^��&+LG7K71��7F01&+23wA7F$G7FH+H
*A`�]�./:AH+23T[6�*4$'&)7K8\:�(=<�*>L/:AH;W�7@7F$�<3*4H)&;`a*A(�&+L/2^H;L/23?4L-T[,/2^I 7F$/H+23*4$��#/ +¢CA54�Y|

� � 2�&+L£&+L/7�}t(=*x�b$/2^:A$¤W/(=2�,G?A7�,/2�H=01(+7@&+2��F:�&+23*4$���&+LG7�7@(+(+*A(�`a*A(�]�./:AH+2¯T[6~*4$f&)7
8\:�(=<3*�2^HOH+.GW�H+&+:A$f&+2�:A<^<3eP(+7F,�./017F,��f2�$>&)7@(=I>HO*A`�W�*A&+L &+LG7�(=:�&)7�*A`�01*4$'wA7@(+?A7F$/017
:A$/,d&+LG7�01*4$/H+&+:A$f& �3!C�"�0�^�G&+LG7�71��7F01&+23wA7F$G7FH+Hb*A`r]�./:AH+23T[6�*4$'&)7X8\:�(=<3*>L�:AH;W�7@7F$
(+7@?4:A2�$G7F,�|

#�&�2�HE$G7F017FH+H=:�(+e�&)*�./H)7K&+LG7K&)(=:A$/H)`a*A(=I>:�&+23*4$�I 7@&+L/*�,©�U�7F01&+23*4$�C�| C4�b(=:�&+LG7@(S&+L/:A$
&+LG7�}�*F� �'6~./<^<37@(�I 7@&+LG*-,´�U�7F01&+23*4$ C�| B'�Y��H+2�$/017�&+LG7�<�:�&)&)7@(�I 7@&+L/*�,¤L/:AH�<�:�(=?A7
?A(=:A,/237F$'&+HX��6~*A(+*A±A*���:A$�,~8\: ��2�H=0=L�""!�!AC4�Y|�-2^I>2�<�:�(\(+7FH+.�<3&+H;L/:FwA7XW�7@7F$�*AW/&+:A2�$/7F,
*4$ªJ/(+*AW�<37FI{H�`a(+*4I 01*4I J�.G&+:�&+23*4$�:A<Oc�$�:A$/017�W�eª8\: ��2�H+0=L��r6~*A(+*A±A*��¢:A$/, M �t7F$
��""!�! _ �=�Y|
� i���p�knm�� �	� o�
[p � �Gm��
prq ����p�o�o � o ��� ��q � � ��q���k ��� v�u �
8�*4I J�./&+:�&+23*4$/H�`z*A(E(=:�(+71c�7F,~?4:AHS,Ge-$/:AI>2�0@H@��:AHb*-0@0@.G(�2�$�&+LG7P*4.G&)7@(SJ�:�(=&+Hb*A`O&+L/7
:�&+I *4H)J�L/7@(+7A�/:�(+7�,/2¯¦�0@.�<3&tH+2^$/017�&+L/7�?4:AH;2�H�(+7@J/(+7FH)7F$'&)7F,dW�e�:9,/2�H)&)(Y23W�.G&+23*4${`a.�$/0�T
&+23*4$>*�wA7@(;H)J�:A017A��&+2�I 7b:A$/,�I *4<37F0@./<^:�(OwA7F<3*-0@23&[eA|O�G*A(�?A7F$G7@(=:A<�J/(+*AW�<37FI>H@�A&+LG7�*4$/<3e
71��7F01&+2�wA7XI 7@&+LG*-,�L/:AH�W�7@7F$�: 6�*4$'&)798\:�(Y<3*>I 7@&+LG*-,��/:AH�,G7FH=01(=23W�7F,dW�7F<3*x��| M $/7
(+7F:AH)*4$¨`z*A(K2�$/0@<�./,�2�$G?{&+L�2�H�:�J/J�<�2^0@:�&+23*4$�*A`;6�*4$'&)7d8\:�(Y<3*�2�$�&+L/2^H�H+.G(+wA7@e�2�HS&+L/:�&
`z*A(YIX./<^:�&+23*4$�*A`�:A$�71��7F01&+23wA7>6~*4$'&)7�8\:�(=<3*dI 7@&+LG*-,�2�$�&+L/7K��./2�,�,/e�$/:AI{2�0P<�2^I>23&
2�H�:A$�*AJ�7F$�J�(+*AW�<37FI�|

�K���	� . �;� � #�� � 
 � ��$�$ � 	���N�"! #�$
��LG7�±�2�$/7@&+2�0 &+LG7@*A(+e¨*A`;?4:AH)7FH9,G7FH+01(=23W�7FHP&+LG7{W�7FL/:xw�23*4./(P*A`�:~?4:AHK2^$��bL/2^0=L�&+L/7
,G7F$/H+2�&[e�2�Hb$/*A&b&)*�*�<�:�(+?A7A��H)*{&+L�:�&b&+LG7X*4$/<3e�2�$'&)7@(=:A01&+23*4$/HbW�7@&��t7@7F$�?4:AH�J�:�(+&+2�0@<�7FH
:�(+7�W�2^$/:�(+e�01*4<^<�2�H+23*4$�H@|��bLG7�(+7FH+./<�&+2�$G?9$G*4$/<�2�$/7F:�(\}�*4<3& �FI{:A$/$�7F]�./:�&+23*4$��

�
� � � ��� �

�
�
	 � + � ����� � � : �K� : � _ |�"x�

`z*A(�&+LG7©I *4<37F0@./<^:�(~,/2�H+&)(=23W�.G&+2�*4$£`�./$/01&+2�*4$ �{� 	 : � : �+�Y�X2�H�:§W�:AH+2�0�7F]�./:�&+23*4$¶*A`
$G*4$G7F]�./2�<�2�W/(=2�./I H)&+:�&+2�H)&+2�0@:A<�I 7F0=L/:A$�2�0@Hb�U8�7@(=0@2�?4$/:A$/2�""!AMAM��/8\L/:�J�I>:A$ :A$�,{8�*x�b<3T
2�$G?�""! _ 9 �Y|\��LG7�01*4<�<�2^H+23*4$y*AJ�7@(=:�&)*A(�2�H

� � � : �X�1� � � +-,¨� ��� � � � � ��� � � �3� �{� � � � �{� � �)��d��� : 	 � � � � 	 ��,��{, � � : � _ | 54�



� ������� �
	��G � 	 ��	��� 	��Y��� � ������� �
	��G � � �
2�$���L/2�0=L � : � � (+7@J/(=7FH)7F$f&nwA7F<3*-0@23&+237FHnW�7@`a*A(+7�:�01*4<�<^2�H+23*4$�� � � : � � � (=7@J/(+7FH)7F$'&�wA7F<3*-0@23&+237FH:�`z&)7@(>:�01*4<^<�2�H+23*4$���:A$/,ª&+LG7�01*4<�<^2�H+23*4$¨J�:�(=:AI 7@&)7@(=H :�(=7�(+7@J/(+7FH)7F$'&)7F,ªW'e � � � ���
�bLG7@(+7 � � 2�H�&+L/7�./$�23&nH)J�LG7@(+7t2^$ � � |���LG7tJ�:�(=:AI 7@&)7@( � 2�H�:EI 7F:AH+.G(+7�*A`/&+LG7 � I 7F:A$
`z(=7@7�&+2�I>7  3����L/2�0=Ly2�H�,G71c�$G7F,y:AH�&+LG7�0=L/:�(Y:A01&)7@(=2�H)&+2�0�&+2�I 7EW�7@&[��7@7F$�01*4<�<�2�H=23*4$/H�*A`�:
J�:�(+&+2�0@<�7A|
�G*A(�:yI *4<37F0@./<�:�(E,/2�H)&)(Y23W�.G&+23*4$ �>��&+LG79I>:A01(+*4H=01*AJ�2�0��a*A( ��.�2�,�,Ge-$/:AI>2�0x�\wl:�(=23T

:�W�<37FH�:�(=7�&+LG7�,G7F$/H=23&[e����/wA7F<�*�0@23&�e�� :A$/,d&)7FI J�7@(=:�&+./(+7 �¶,G71c�$G7F,dW'e

� + , ��, � :
� + � ��� , � �¨, � :
� + � C��-� ��� , 	 � ��� 	 � ��, � 2 � _ | C4�

��LG7�2�I>J�*A(=&+:A$/017;*A`�&+LG7FH)7�I>*4I 7F$f&+H
*A` � 2�H�&+L/:�&t&+LG7@e901*A(+(+7FH)J�*4$/, &)*X01*4$/H)7@(+wA7F,
]'.�:A$f&+23&+2�7FH@��$�:AI 7F<3eA�'I{:AH+H@�-I *4I 7F$'&+./I¬:A$�,>7F$G7@(+?AeA�-`a*A(t&+L/7�01*4<�<�2^H+23*4$/:A<-J/(=*�017FH+HF�
�bL/2�0YL�2�H;71�-J/(+7FH+H+7F,�:AH;`a*4<�<3*x��H �

, � � � : �X��, � + 9;:
, � � � � : �X��, � + 9;:

, 	 � 	 � � � � : �X��, � + 9 2 � _ | B'�

��LG7FH)7�:A<^H)*�J/(+*�w�2�,/7�&+L/7�,G7@?A(+7@7FH�*A`�`z(=7@7F,G*4I´`a*A(O&+LG7;7F]�./2�<�23W�(=2�./I 0@:AH+7A�f&+LG7�6�:l�'T
�t7F<^<�2�:A$�,/2�H+&)(=23W�.G&+2�*4$/H/ � � : � : � : �S� +���� 5�H �S� � �+��� 71�-J � � 	 � ��� 	 � .�5 � 	 2 � _ | Q4�

#�$¨&+LG7d<�2�I{23& � X 9 ��&+LG7dH)*4<�./&+23*4$ �®*A`X� _ |�"x�X2�HX?423wA7F$�W'e¨&+LG7 #E2�<3W�7@(+&��a*A(
8\L/:�J�I{:A$ �' 
$/H+±A*A?'�X71��J�:A$�H+23*4$���2�$©�bL/2�0YLª&+LG7�<37F:A,/2^$G?~&)7@(YI 2�H :�6�:l����7F<�<�2^:A$
,/2�H)&)(Y23W�.G&+23*4$�*A`E&+LG7�`a*A(=I � _ | Q4�Y�;2�$©�bL/2^0=L�� : � : �®H=:�&+2�H)`ae¨&+LG7�01*4I>J/(+7FH+H+2�W�<37
 
./<�7@(P�a*A( R�:xw�2�7@( �-�&)*A±A7FHY��7F]'.�:�&+23*4$/H;*A`3��./2�,d,Ge-$/:AI>2^0@HS�U8;L/:�J�I>:A$�:A$�,�8�*x�b<3T
2�$G?�""! _ 9 �Y|\��LG7� 
.�<37@(;7F]'.�:�&+23*4$/H�:�(+7

�  �	� � �
���G�1+ 9;:
������  ��� � �
�����-� �	� �����S�1+ 9;:1 "5 � 	 � 	 � � C5 ��� 4  �	� � 1 � 1 "5 � 	 � 	 � � Q5 � � 4 4 + 9 2 � _ | Z4�

��L/2�HX71�-J�:A$/H+23*4$ª2�HK$G*A&Kwl:A<�2^,�2�$ª<�:xeA7@(=H9:�(+*4./$/,©H+LG*-0+±-H@��W�*4./$/,�:�(=237FHP:A$�,�$G*4$GT
7F]'.�2�<�23W/(Y2�./I 2�$/23&+2�:A<r,/:�&+:-�r�bL/7@(+7{H)J�7F0@2�:A<�W�*4./$�,/:�(+eA��H+L/*�0=±�*A(X2�$/2�&+2�:A<r<�:FeA7@(K71�'T
J�:A$/H+2�*4$/H�0@:A$�W�7901*4$/H)&)(Y./01&)7F,§�U8\: ��2�H=0=L©""!AMAC4�Y|K}�e�wl:�(=e�2�$/?�&+L/2^H�<�2^I>23&@��&+:�±�2�$/?
&+LG7KwA7F<3*�0@2�&[e�� &)*yW�7KH+2��@7 � :AH���7F<�< ��&+LG7901*4I J/(+7FH+H=23W�<37�7F]�./:�&+23*4$/HS:�(+7K(+7@J�<^:A017F,



� � ���������
	�����������

W'e�&+LG7 2�$/01*4I>J/(+7FH+H+2�W�<37 ��./2�,~7F]'./:�&+2�*4$/H>��}\:�(=,G*4H@��DS*4<�H)7>:A$/,���7@wA7@(=I *A(+7�""!�!-"��
""!�!AC��,NE7P6�:AH+2 �/ tH)J�*4H+23&)*>:A$/,E��7@W�*x�b23& ��""!AM�!4�Y|
�K� ��� � ��� �"! �� � � ����� # ���
#%$�J�:�(+&+2�0@<37 I 7@&+LG*-,/HS`a*A(�&)(=:A$/H+J�*A(=&E&+L/7@*A(+eA��&+LG7>,/2^H)&)(=23W�./&+23*4$ �{� 	 : � : �+�E2�HS(+7@J/T
(+7FH)7F$'&)7F,�:AHb&+LG7�H+./I

� J � 	 : � : �+� + JLH�M � � � � � � H � �)�)� � � 	 � 	 H�� �)�)� : � _ | _ �

:A$/,�&+L/7�J�*4H+23&+23*4$/H 	 H�� �)��:A$/,�wA7F<3*-0@23&+237FH � H � �+�\:�(+7P7@wA*4<�wA7F,�2�$�&+2^I 7�&)*�H=2�IX.�<�:�&)7
&+LG7E71��7F01&+H�*A`�01*4$'wA7F01&+23*4$�:A$/,�01*4<�<�2�H+2�*4$/H@|n�bLG7�I *4H+&�01*4I>I>*4${J�:�(=&+2�0@<37�I>7@&+LG*�,�H
./H)79(=:A$/,/*4I 01*4<^<�2�H+23*4$�HbW�7@&[��7@7F$�:d(+7F:AH)*4$�:�W�<379$'./IXW�7@(S*A`
J�:�(+&+2^0@<37FH ���0� � �^�r" 9 � �
" 9 � �t&)*{H+2^IX./<^:�&)7�&+LG7P,Ge-$/:AI>2�0@H\*A`rI>:A$'edJ�:�(+&+2�0@<37FH����K� ������" 9 � � �Y|
#�$�&+L/7S,�23(+7F01&;H+2�IK./<�:�&+23*4$y6~*4$f&)7X8\:�(Y<3*d�CN�-6�8��tI 7@&+LG*-,dJ�23*4$/7@7@(+7F,yW'e{}\23(Y,

��""! _ Z�� ""! _ M4�Y��&+LG7�$�./I 7@(=2�0@:A<�I 7@&+LG*-,£2^H�,G7FH=23?4$G7F,£&)*ªH+2^IX./<^:�&)7�&+LG7�J�L'e�H+2^0@:A<
J/(+*-017FH+H)7FHK:AHX0@<�*4H)7F<3e�:AHPJ�*4H+H=23W�<37A|y��L/2�H�I{:�±A7FHX23&X7F:AH)e�&)*~.�$/,G7@(=H)&+:A$�,�:A$/,�&)*
2�$/H)7@(=&d$/7@� J�Lfe-H+2�0@H �X23&�2�Hd:A<�H)*�$'.�I 7@(=2�0@:A<�<�e�(+*AW�./H)&@| �r23(=H)&@�SH)J�:A017�:A$/, &+2�I>7
:�(+79,/2�H+01(+7@&+2 �@7F,�2�$'&)*�H)J�:�&+2�:A<�017F<�<^H�*A`OH+2��@7 � � � :A$/,�&+2�I>71T[H)&)7@J�H�*A`
,/.G(=:�&+2�*4$ � ��|
#%$£7F:A0=L &+2�I>71T[H)&)7@J£&+L/7�7@wA*4<�.G&+2�*4$£2�H�,/23w-2�,G7F,�2�$'&)*¨&��t*©H)&)7@J�H"��&)(Y:A$/H)J�*A(+&�:A$�,
01*4<�<�2�H=23*4$/H@|r�G*A(;&+LG7E&)(=:A$/H)J�*A(+&�H)&)7@Jd7F:A0=L�J�:�(+&+2�0@<37E2�HtI>*xwA7F,d`a(+*4I J�*4H=23&+23*4$ 	 H�� �+�
&)* 	 H � � � � �)� + 	 H � �)� � � � � H � �)�Y|
#�$¨&+LG7�01*4<�<^2�H+23*4$�H+&)7@J��O(=:A$/,/*4I 01*4<�<^2�H+23*4$/HP:�(+7dJ�7@(=`z*A(=I>7F,�W�7@&[��7@7F$©J�:�(+&+2�0@<�7FH

�b23&+L/2^$�7F:A0=L©H)J�:�&+2^:A<
W�2^$�|d#%$�7F:A0=L©01*4<�<�2^H+23*4$��nJ�:�(+&+2�0@<37FH � H :A$�, � � :�(+7�0YLG*4H)7F$
(=:A$/,G*4I{<3e�`a(+*4I &+LG7P`�./<�<�H)7@&�*A`rJ�:�(+&+2�0@<37FH�2�$�: W�2�$��/�b2�&+L�J/(+*AW�:�W�2�<�23&�e - �UH�?423wA7F$
W'e

- � H + � � 	 � � � � H 	 �
� ��� Q � T � J�� � � 	 � Q � � T 	 � : � _ | M4�

2�$d�bL/2^0=L�� . 2�H;&+LG7�$�./IXW�7@(;*A`rJ�:�(=&+2�0@<37FH;2�$d&+LG7XH)J�:�&+2�:A<�W�2^$��G:A$/,� � 	 � Q � � T 	 � +-,�� J ���� : 	 � � � � H 	 ��, � � _ | !4�

2�HO&+L/7�&)*A&+:A<�01*4<^<�2�H+23*4$9(Y:�&)7bW�7@&[��7@7F${J�:�(+&+2�0@<37FH�*A`�wA7F<�*�0@23&�e � Q :A$�, � T |�«�Ht��(=2�&)&)7F$��
&+L/2�H90=L/*42�017d(+7F]'.�23(+7FH �>�����x��*AJ�7@(=:�&+2�*4$/HP&)*�7@w�:A<�./:�&)7d&+LG7�H+.�I 2�$�&+LG7�,G7F$G*4I T
2�$/:�&)*A(�2�$©� _ | M4�Y|P}�e~:dH)&+:A$/,�:�(=,~:A0@017@J�&+:A$/017 �f(+7 L)7F01&+23*4$¨H+0YLG7FI 7A��LG*��t7@wA7@(x��7F:A0=L
0=LG*42^017y0@:A$�W�7{I>:A,G7y2�$��>��"x�PH)&)7@J�HF��H)*~&+L/:�&P&+L/7{&)*A&+:A<\I 7@&+LG*-,�(+7F]�./23(=7FH�*4$/<3e
�>�����\H)&)7@J�HF|R�71��&;&+LG7�01*4<�<^2�H+23*4$�J�:�(=:AI 7@&)7@(YH �©:�(=7�(=:A$/,G*4I><�e>0=LG*4H)7F$�`z(+*4IV:9./$�23`z*A(YI¬,/2^H�T
&)(=23W�./&+23*4$�*4$ � �l|S��LG7K*4.G&+01*4I 79*A`O&+LG7901*4<�<�2�H=23*4$�2�H�&[��*�$G7@� wA7F<3*�0@2�&+237FH � �H :A$�,
� �� �bL/2^0=Ld(+7@J�<^:A017�&+LG7�*4<�,�wA7F<�*�0@23&+2�7FH � H :A$/, � � |
��LG7\$�./IPW�7@(n*A`�01*4<�<�2�H=23*4$/H�J�7@(+`a*A(=I 7F,X2�$�7F:A0YL &+2�I 71T[H+&)7@J9L�:AH�W�7@7F$K,G7@&)7@(=I>2�$/7F,

W'edH)7@wA7@(=:A<nI 7@&+LG*-,/H@|r#�$�&+LG7�*A(=23?42^$/:A< � &+2�I 71T[01*4./$'&)7@(  n����8b��I 7@&+LG*-,��/: 01*4<�<�2�H=23*4$



� ������� �
	��G � 	 ��	��� 	��Y��� � ������� �
	��G � � �
&+2�I 7 � � ( 2^H�,G7@&)7@(=I{2�$G7F,�|�#%&�2�H�7F]'.�:A<4&)*b*4$/7
*xwA7@(r&+LG7
`z(+7F]�.G7F$/01eS`a*A(�&+L/:�&�01*4<�<�2�H=23*4$&[e�J�7A�/&+L/:�&b2�HF�

� � ( +¢5G� ��� . � � 	 � � � � H 	 �)� ��� : � _ |�" 9 �
2�$���L/2�0=L �¥2�H�&+L/7�$�./IPW�7@(P,/7F$/H+23&�e�*A`;J�:�(+&+2�0@<37FH@|d��L/2^H�2�HP:A,�,G7F,�&)*~&+LG7{&+2�I>71T
01*4./$'&)7@( � ( + � � � ( |b#%$�&+LG7P&+2�I>7X2�$'&)7@(+w�:A<�*A`O<37F$G?A&+L � �;W�7@?42�$/$/2^$G? :�&�����01*4<�<^2¯TH+23*4$/H\:�(+7�01*4$'&+2�$�.G7F,�./$'&+2�< � ( 71�-017@7F,/H�&+LG7Ec�$/:A<�&+2�I 7A�-&+L/:�&;2�H@�G./$'&+2�< � ( � � ��� ��|
�G*A(�� J�:�(=&+2�0@<37FH\&+L/2�H;I>7@&+LG*�,�L/:AH;*AJ�7@(=:�&+23*4$�01*4.�$f&E�{�����Y|
��LG7X./$/<�23±A7F<�e�J�*4H+H+2�W�2�<�23&�e>*A`O0=L/*'*4H+2^$G?{:{01*4<^<�2�H+23*4$��b23&+L�wA7@(+e�H=I>:A<�<�`a(+7F]�.G7F$/01e

0@:A$¥(=7FH+./<3&>2�$¥:¨<�:�(+?A7~01*4<�<�2�H+2�*4$/:A<�&+2�I 71T[H)&)7@J &+L/:�&�I{:Fe�0@:A./H)7~(+7F<�:�&+23wA7F<3e�<�:�(=?A7
7@(+(+*A(=HF|��n*S(+7FI *xwA7�H+./0=LK7@(+(=*A(=H@�4}\23(=,d��""! _ Z4�rL/:AH�,G7@wA7F<�*AJ�7F,9: � $G*S&+2�I 71T[01*4.�$f&)7@(  
�"R��E8��SI 7@&+LG*-,�|y��L/2�H�I 7@&+L/*�,�.�H)7FHP:�I{:l�-2�IK./I 01*4<^<�2�H+23*4$�J/(=*AW�:�W�2�<�2�&[e �

�����
|

��LG7S$'.�IPW�7@(\*A`�01*4<�<�2^H+23*4$/H
&)* W�7EJ�7@(+`a*A(=I 7F,y2�${&+2^I 71T[H)&)7@J ,��
2^Ht0YLG*4H)7F$�:AH;23`�&+L/7
01*4<�<�2�H=23*4$S`z(=7F]'.G7F$�01eE��7@(+7O71�G:A01&+<3e �

�����
`z*A(�:A<�<401*4<�<�2^H+23*4$SJ�:A23(YH@|��G*A(�7F:A0=LKH)7F<37F01&+23*4$

*A`
:y01*4<�<�2�H+2�*4$�J�:A23(x��&+LG7901*4<�<�2�H=23*4$�W�7@&[��7@7F$ � � :A$/, � H 2�Hb&+LG7F$�J�7@(+`z*A(YI 7F,��b2�&+L
J/(+*AW�:�W�2�<�23&�e � � 	 � � � � H 	 �'. � ����� ��:AHE2^$�:A$�:A0@017@J/&+:A$�017 �f(+7 L�7F01&+2�*4$¨H+0YLG7FI 7A|P��L/7N�-6�8�I 7@&+L/*�,X�b23&+LP&+LG7t&+2^I 71T[01*4./$'&)7@(�*A(�$G*�TU&+2^I 71T[01*4./$'&)7@(O:A<3?A*A(=23&+L/I¶L/:AH�W�7@7F$
7F$G*A(=I *4.�H+<3e H+./0@017FH+H+`a./<U|r«¤(Y23?A*A(+*4./H�01*4$fwA7@(=?A7F$/017S(+7FH+./<3&t`z*A( N�-6�8��\:AH�J/(+*xwA7F,
W'e ��:�?4$G7@(9��""!�!A54�Y|
�7@wA7@(=:A<�(+7F<�:�&)7F,¤I 7@&+L/*�,/H�L/:FwA7�W�7@7F$£,/7@wA7F<3*AJ�7F,§W�e§*A&+LG7@(y(+7FH)7F:�(=0YLG7@(=H@�b2^$-T

0@<�./,/2^$G? ��*4.G(=:y��""!AMAZ4�Y�RE:A$fW�.���""!AMAZ4�Y��:A$/,dDE*4<�,/H)&)7F2^$��-�&+./(+&)7@wl:A$'&\:A$/,{}�(+*4:A,-T
�t7F<^<\��""!AMAM4�Y|9«E,/,/23&+23*4$�:A<nI *-,/2¯c�0@:�&+23*4$/H�*A` R�:A$'W�.! H�I>7@&+LG*�,���2^$/0@<�./,/2^$G?>./H)79*A`
]'.�:AH+2¯TU(=:A$/,/*4IVH)7F]'./7F$/017FH@�/L/:xwA7�W�7@7F$�,G7@wA7F<3*AJ�7F,dW'ed}\:�W�*xw-H)±'eA��DE(+*AJ�7F$G?4237FH+H+7@(F�Rb7F.�$��@7@(+&@���&)(Y./0+±-I 7F237@(b:A$�, � 237FH+7F$���""!�! 9 �Y|
�K� � ��� ����� # ����& !"��� ���;���O#��B����� � ��! �Y� ��!"#N$8� !��S!"�M $G7S*A`�&+LG7�I *4H)&;,/2¯¦y0@./<3&�J/(+*AW�<37FI{H
*A`�&)(=:A$/H)J�*A(+&\&+LG7@*A(=e�2�H\&+L/:�&;&+L/7@(+7�I>:FeyW�7
�b2�,G7�wl:�(Y2�:�&+23*4$�*A`�I 7F:A$y`z(=7@7�J�:�&+L�H
�b2�&+L/2�$>:KH+2�$G?4<�7bJ/(+*AW�<37FI�|�#%$�(+7@?423*4$/Ht�bLG7@(=7
&+LG7�I 7F:A$d`a(+7@7�J�:�&+L�2�H\<�:�(=?A7A�G&+LG7@(+7�:�(+7�`a7@� 01*4<�<�2�H=23*4$/H@��H)* &+L/:�&�<�:�(+?A7�$�./I 7@(=2^0@:A<
&+2�I 71T[H)&)7@J�HKI{:Fe�W�7y&+:�±A7F$��O�bLG7@(=7F:AHX2�$�(+7@?423*4$�HP�bL/7@(+7�&+L/7yI 7F:A$�`a(+7@7�J�:�&+Lª2^H
H+I>:A<�<U�G&+LG7P&+2�I>71Tt:A$/,�H)J�:A0171T[H)&)7@J�HEIX./H+&�W�7PH+I>:A<�<U|
��L�./H;&+LG7KL/23?4L/<3ey01*4<�<�2�H=23*4$/:A<
(+7@?423*4$/HS,G7@&)7@(YI>2�$G7K&+LG7 $'.�I 7@(=2�0@:A<n&+2�I 71T[H)&)7@J����bL/2�0YL~I>:xe�I{:�±A7901*4I>J�.G&+:�&+23*4$/H
2�I J/(Y:A01&+2�0@:A<�<3e§H+<�*x��| M $ &+LG7�*A&+LG7@(�L/:A$/,���IK./0=L¤*A`K&+LG7�71��&)(Y:©71��*A(+&�2^$£&+L/7
01*4<�<�2�H=23*4$/:A<�(+7@?423*4$/HtH)7@7FI>H
��:AH)&)7F,��'H+2�$�017�2�$ &+LG*4H)7b(+7@?423*4$/H�&+L/7�?4:AH
��2�<�<�W�7�$G7F:�(=<3e
2�$���.�2�,�,Ge-$/:AI>2�0r7F]�./2�<^23W/(=2�.�I���H+*b&+L/:�&�: ��./2^,�,Ge�$�:AI>2�0�,G7FH+01(Y23J/&+23*4${� _ | Z4��H+LG*4.�<�,
W�7�wl:A<�2^,�|
«¶J�:�(+&+2�:A<�(+7FI>7F,Ge�&)*{&+L/2�H\J/(+*AW�<37FI 2�H\&)*{./H)7�:{$'./I>7@(=2�0@:A<�I 7@&+LG*-,�&+L/:�&�01*4$-T

wA7@(+&+H\&)*9:K$�./I 7@(Y2�0@:A<�I 7@&+L/*�,�`z*A(\&+LG7S01*A(+(+7F01& ��.�2�,>7F]�./:�&+23*4$/H\2�${(+7@?423*4$/Ht�bLG7@(=7
&+LG79I 7F:A$�`z(+7@7K&+2�I 7K2�HEH+I>:A<�< |���L/2�H�:A<�<3*x��H�<�:�(=?A7A�*��./2�,�,Ge-$/:AI>2^0�&+2�I 71T[H+&)7@J�H�2^$
&+LG7X01*4<^<�2�H+23*4$�:A<�(+7@?423*4$�:A$�,�<�:�(+?A7K01*4<�<�2�H=23*4$/:A<�&+2�I 71T[H+&)7@J�Hb2�$�&+LG7P<�:�(=?A7XI 7F:A$~`z(=7@7
&+2�I 7�(+7@?42�*4$�|
8�*4$/H=2�,G7@(P:~,/2�H+01(+7@&+2 �F:�&+23*4$�*A`;&+LG7y}�*4<3& �FI>:A$/$�7F]'.�:�&+23*4$ � _ |�"x�P�b2�&+L�,/2�H+01(=7@&)7

H)J�:A017�:A$/,y&+2�I>7EH+0@:A<�7FH � ��:A$/, � ��|�#�` � � : � �
:�(+7�IK./0=L�H=I>:A<�<37@(�&+L/:A$ � �-&+LG7F$



� � ���������
	�����������

&+LG7{}�*4<3& �FI>:A$�$¨H)*4<�./&+23*4$�2�H���7F<�<r(+7FH+*4<3wA7F,�| M $�&+LG7>*A&+LG7@(9L/:A$/,���2�$�(+7@?423*4$�H�*A`
H+I>:A<�<�I 7F:A$y`a(+7@7�J�:�&+L��'��7E��:A$'&\&)*9<�7@&t&+LG7S,/2�H=01(+7@&+2��F:�&+23*4$yH+0@:A<37EW�7�IK./0=Ld<�:�(+?A7@(
&+L/:A$�&+LG7901*4<�<�2�H=23*4$~H=0@:A<37 � |K�*y�t7>01*4$�H+2�,G7@(E&+LG7 <�2�I>2�&b2�$~�bL/2�0YL~&+L/7K$�./I 7@(=2^0@:A<
J�:�(=:AI 7@&)7@(YH � � : � �O:�(+7�L/7F<�, c/�-7F,����bL/2�<�7 � X 9 |���7EH+:xe>&+L/:�&�&+LG7S,/2�H+01(+7@&+2 �@7F,
7F]'.�:�&+23*4$¨L/:AH�&+LG7{01*A(+(+7F01&K,/2¯��./H+23*4$�<^2�I>23&@��23`\2�$�&+L/2^H�<�2�I>2�&�&+LG7�H)*4<�.G&+23*4$�*A`�&+L/7
,/2�H+01(=7@&)7>7F]'.�:�&+23*4$/HX`z*A(d� _ |�"x��?A*�7FHP&)*�&+LG7{H+*4<�.G&+23*4$�`a*A(9:�,/2�H=01(+7@&+2��F:�&+23*4$�*A`;&+L/7��./2�,y7F]�./:�&+23*4$ª� _ | Z4�Y|
#�$X&+L/7\01*4$'&)71�-&O*A`�<�2^$G7F:�(�$G7F.G&)(+*4$K&)(=:A$/H+J�*A(=&@���n:�(=H)7F$ :A$/,901*�TU��*A(+±A7@(=HE�"��:�(=H)7F$��

6�*A(=7F<�:A$/,d6~2�<^<37@(E""!AM _ �/}�*A(+?A7@(YH@����:�(=H+7F$y:A$�,y«E,/:AI>H�""!�!A54��L�:FwA7�2�$'wA7FH)&+23?4:�&)7F,
&+LG7{,/23��./H=23*4$�<�2�I>2�&�`a*A(X:�wl:�(=2�7@&[e�*A`;,/2¯��7@(+7F$/017{H+0YLG7FI 7FHX:A$/,¨L/:xwA7{`a*4./$/,�&+L/:�&
I>:A$'e{*A`�&+L/7FIVL/:FwA7�&+LG7�01*A(+(=7F01&\,�2¯��.�H+23*4$y<�2�I>23&
*4$/<3e{2�$yH)J�7F0@2�:A<�(+7@?42�I>7FH@|���LG7@e
L/:FwA7�01*4$/H+&)(=./01&)7F,¤H)*4I 7�:A<3&)7@(=$�:�&+23wA7�I>7@&+LG*�,�H{&+L/:�&d:A<3�\:Fe-H�L/:FwA7�&+LG7�01*A(+(+7F01&
,/2¯��./H+23*4$�<^2�I>23&@| � 2�$�:A$/, ��7@wA7@(=I *A(+7���""!�!AC4��L/:FwA79:�J/J�<�2�7F,�:{H+2^I>2�<�:�(;J/(=*�017F,/./(+7
&)*�:A$�2�$f&)7@(=`a:A017dJ/(+*AW�<37FI &)*�?A7@& :�01*4$/H)&)(=:A2^$f&9*4$ª&+LG7�]'.�:A,G(=:�&+.G(+7dH)7@&9`a*A(K&+L/7
,/2�H+01(=7@&+2��F:�&+23*4$�*A`;:�H+0@:�&)&)7@(Y2�$G?�2�$'&)7@?A(=:A< |�«�$G*A&+L/7@(P0@<�:AH+HP*A`�I 7@&+L/*�,/H�&+L/:�&P./H)7FH
2�$G`a*A(=I>:�&+23*4$>`z(+*4I¡&+LG7b,/2¯��./H+2�*4$K<^2�I>23&r&)*X2^I J/(+*�wA7b:�$�./I 7@(=2�0@:A</&)(=:A$/H)J�*A(+&OI 7@&+LGT
*�,�HO2�Hr&+LG7;`�:AI>2�<3eX*A` � ,/2¯��./H+23*4$KH)e-$f&+LG7@&+2^0�:A0@017F<37@(=:�&+23*4$�I 7@&+LG*-,/H  /�"��:�(YH)7F$�""!AMlB'�Y|
�G*A(O&+LG7\}�(+*4:A,G��7F<�<-I *-,G7F<�*A`�&+LG7\}�*4<3& �FI>:A$/$97F]�./:�&+23*4$���c�$/23&)7t,�2¯��7@(=7F$/017�$�./I 7@(+T
2�0@:A<�I 7@&+LG*-,/H��b23&+Ly&+LG7�01*A(+(=7F01&�,/2¯��./H+23*4$�<�2�I>23&�L/:FwA7PW�7@7F$d,G7@wA7F<�*AJ�7F,��U8\: ��2�H+0=L��
� 2�$�:A$/, g ./H+H+*�""!�! _ �A� � 2^$�� 5 :�(=7FH+0=L/2
:A$/,��n*4H+0@:A$/2;""!�!AM4�Y|{��L/7FH)7>./H)7 2�I J�<�2�0@23&,/2¯��7@(+7F$/0@2�$/?�`z*A(�&+LG7�01*4<^<�2�H+23*4$ H+&)7@J��'W�7F0@:A./H+7�23&
2^H
:PH+&+2¯��J/(+*AW�<�7FI´�b23&+L{(=:�&)7 � ���F|
�G*A(X&+LG7>$G*4$/<�2^$G7F:�(E}�*4<3& �FI{:A$/$�7F]�./:�&+23*4$���*4$�&+LG79*A&+LG7@(PL/:A$/,���6�*4$'&)7d8\:�(Y<3*

I 7@&+LG*-,/HP:�(=7{&+LG7{I>*4H)&PJ/(Y:A01&+2�0@:A<OW�7F0@:A./H)7{*A`;&+LG7{<�:�(+?A7�$'./IXW�7@(�*A`�,G7@?A(+7@7FHX*A`
`z(=7@7F,G*4I�|�«�J/J�<�2�0@:�&+2�*4$�*A`;&+LG7�I>7@&+LG*�,�H���*4./<�,�(=7F]'./2�(+7{H)*4I 7�±�2^$/,�*A`�2�I J�<�2�0@23&
H)&)7@J &)*�L/:A$/,/<�7t&+LG7;01*4<�<^2�H+23*4$/HF�xW�.G&r$G*�H+./0YL9I 7@&+LG*-,KL�:AHrW�7@7F$K`a*A(=IK./<�:�&)7F,9H)*S`a:�(x|
��7>W�7F<�237@wA79&+L/:�&�:�I 7@&+L/*�,�&+L/:�&P.�H)7FH ��./2�,�,Ge-$/:AI>2�0K2�$G`a*A(=I>:�&+2�*4$~&)*�2^I J/(+*�wA7
&+LG7�01*4<�<�2�H=23*4$/:A<�H)&)7@J�`z*A(\(=:�(=71c�7F,d?4:AH;,Ge-$/:AI>2�0E01*4I J�.G&+:�&+2�*4$/H\�t*4.�<�,dL/:FwA7�?A(+7F:�&
2�I J�:A01&@|µ�*4I>7�2�I>J�*A(=&+:A$f&�J�:�(+&+2�:A<EH)&)7@J�Hd2�$£&+L/2�Hy,/23(+7F01&+2�*4$£L/:xwA7�W�7@7F$ &+:�±A7F$
�UDS:�W�7@&)&+:-� 5 :�(+7FH+0=L�2�:A$/,y�n*4H+0@:A$/2�""!�! _ �Y�GW�.G&O&+LG7@e�L/:FwA7S$G*A&
eA7@&\W�7@7F$>71�-&)7F$/,G7F,&)*>J�:�(+&+2^0@<37�I 7@&+LG*-,/H�H+.�0=L�:AH N�-6�8E|
� ���S� � � ���y�{!
�*Ò æpÐ,Í9¼UÃ�¿�ÉÛÕ » Ò �
Ã�¼�Â�Ì¥Å©À�Â�¾ Ì��*Ò � ÄÇÂ�Æ�Æ�À,Ã�ÊvÂ�¾R× � � � ��Þ�Õ�� æ Ð�¼�Êvß Â�Ã�ÅÇÆ�¼�¾e¼�È!Æ�¼UÊÑÀc»ê¼�¾�¿�À

Á
Â�Ã�Ä3¼vÂ�¾¸Ìáå�Ï ÂUÆ�ÅÛ»½¼U¾�¿�ÀTÁ
Â�Ã�Ä3¼Ñ¿�ÀFÐ�É�¾�ÅÇå�Ï�ÀFÆ
È�¼UÃ7¼�ß¥¿�Å3¼U¾áß Ã�ÅÇÐ�Å©¾�Ô �©Ò���Ã�À,ß Ã�Å©¾�¿FÒ
�cÒ �
Â�à¸¼{Ë¥Æ �£Î�ÕUí
Ò � Ã�¼Uß¸ÀF¾�Ô�Å©ÀFÆ�Æ�À,Ã�Õ	�cÒ�
�ÀFÏ�¾ � ÀFÃ�¿�Õ�¸Ò � ¿�Ã�Ï Ð �£ÊÑÀFÅ3ÀFÃtÂ�¾¸Ì�� Ò��LÅ3À�Æ�ÀF¾ê× �>��� � Þ�Õ

� æpß�ß�Ä©Å©ÐFÂ{¿�Å3¼U¾½¼�È!Í9ÀFÄ3Ä3ã=Ì¥Å©Æ�¿�Ã�Å©à�Ï¥¿�À�Ì½Æ�À�å�Ï�À,¾ Ð,ÀFÆ¶¿�¼�¿�É Àc¾£Ï�ÊvÀ,Ã�Å©ÐFÂ�Ä�Æ�Å3ÊCÏ�ÄÇÂ{¿�Å©¼�¾½¼�È*¿�É�À
�
¼�Ä3¿ � Ê�Â�¾�¾áÀ�å�Ï Â{¿�Å3¼U¾ �3Õ����
���{�p���¥���Û�9�U�E���*}ê~����������EÕ ���

�

�x� Ò
Á�Ò �¶Â�Ã�Ì¥¼�Æ,Õ�í
Ò � ¼UÄ©Æ�ÀTÂ�¾ ÌêÁ�Ò �CÒ ��À,Ë�ÀFÃ�Êv¼UÃ�À�× �>����� Þ�Õ��?ílÄ3Ï Å©ÌêÌ�Î�¾¸Â�ÊvÅ©ÐcÄ3Å©ÊvÅç¿�Æ�¼�È �£Å©¾�À�¿�Å©Ð

ÀFå�Ï Â�¿�Å©¼�¾ Æ��*Ó�Ò�í�¼�Ã�Ê�Â�ÄÛÌ¥ÀFÃ�Å©Ë{Â{¿�Å3¼U¾ Æ �©Õ�����¤¸�=~{�A�Ç����� ����!$�"��#��ÛÕ � � �
�

��� � Ò
Á�Ò �¶Â�Ã�Ì¥¼�Æ,Õ�í
Ò � ¼UÄ©Æ�ÀTÂ�¾ ÌêÁ�Ò �CÒ ��À,Ë�ÀFÃ�Êv¼UÃ�À�× �>��� �UÞ�Õ��?ílÄ3Ï Å©ÌêÌ�Î�¾¸Â�ÊvÅ©ÐcÄ3Å©ÊvÅç¿�Æ�¼�È �£Å©¾�À�¿�Å©Ð

ÀFå�Ï Â�¿�Å©¼�¾ Æ��*Ó�Ó�Ò¸Á9¼�¾£ËUÀ,Ã�Ô�À,¾¸Ð�À.ß�Ã�¼£¼�È�ÆtÈ�¼UÃ¶¿�É�À �
¼UÄç¿ � Ê�Â�¾�¾eÀFå�Ï Â�¿�Å©¼�¾ �©Õ!���{�Ñ�$�%�&�¥���
�9�U�E����}�~{���'��(�#ÛÕ � � �

�

� � ��Ò
� Ò�æcÒ �
Å©Ã�ÌV× � � � � Þ�Õ¸}����3���"�¥�3~���)�~$�p�*!{�E~{�Ñ������Õ +pë£È�¼�Ã�Ì-,�¾ Å3ËUÀ,Ã�Æ�Å3¿1Î-��Ã�ÀFÆ�ÆFÒ



� ������� �
	��G � 	 ��	��� 	��Y��� � ������� �
	��G � ���
� ÒÛæcÒ �
Å©Ã�Ì`× � � � � Þ�Õ �?»½¼�¾�¿�ÀjÁ
Â�Ã�Ä©¼áÆ�Å3ÊCÏ�ÄÇÂ{¿�Å©¼�¾R¼�È9ÔUÂ�Æ�ï ¼{Í�Æ �©Õ���� �����p��� ���t� �¥���½}������'�

�	��Õ � �
�

� � Ò
Á�Ò �
¼�Ã�Ô�ÀFÃ�ÆFÕ�
�Ò��XÒ ��Â�Ã�Æ�ÀF¾ÑÂ�¾ Ì�» Ò ��Ò�æpÌ�Â�ÊvÆ�× �>����� Þ�Õ��?â¶É�ÀpÂUÆ�Î£Êvß¥¿�¼�¿�ÅÇÐ�Ì¥Å3ð³Ï Æ�Å©¼�¾�Ä©Å©ÊÑÅ3¿

¼�È�Â�Ä©Å3¾ ÀFÂ�Ã.Ì¥ÅÇÆ�Ð,¼�¾�¿�Å©¾£Ï�¼�Ï ÆpÌ¥Å©Æ�Ð�Ã�À�¿�Å � Â{¿�Å3¼U¾e¼�ÈtÂv¿1Í
¼�ã=Ì¥Å3ÊvÀF¾ Æ�Å©¼�¾¸Â�ÄDÄ©Å3¾�À�Â�Ãp¿�Ã�Â�¾ Æ�ß¸¼UÃ�¿
ÀFå�Ï Â�¿�Å©¼�¾ �©Õ����t���������¥��� �t��!$� �����Õ � �#�

�

� � � Ò
�*Ò �
Ã�Â{¿�Ä©À,ÎUÕ �.Ò ��Òlí�¼$ë Â�¾ Ì �TÒ 
pÅ3À�Ì¥À,Ã�Ã�ÀFÅç¿�À,Ãe× � � � �£Þ�Õ��?æ�Ä©Ô�¼UÃ�Å3¿�É Ê �"� �

�

�tÃ�¼UÔ�Ã�Â�Ê�Æ�¿�¼
Ô�ÀF¾�À,Ã�Â{¿�À 
�Å©ÀFÌ�À,Ã�Ã�ÀFÅç¿�À,Ã � Æ�Ì¥ÅÇÆ�Ð�Ã�À,ß Â�¾ Ð�ÎêÆ�ÀFå�Ï�ÀF¾ Ð�À�Æ �©Õ��C�l}�����~���� �t}ê~������9¤³�������t~����
� ��ÕN� � �

�

� � � Ò
��Ò�
pÒ*Á
Â�ï Å©Æ�Ð�ÉL× �>� � ��Þ�Õ*ílÄ3Ï�ÅÇÌ Ì¥Î£¾ Â�ÊvÅ©ÐFÆcÂ�¾ ÌR¿�É�À �
¼UÄç¿ � Ê�Â�¾�¾ À�å�Ï Â{¿�Å3¼U¾ÛÕ�Å©¾��T���E��� �¥��§

�;���,��� �¥� ��� ���³�{�����³~��,¨ �³���"!p���;�$#���~{�¸� ���"� ~��������L×�
�Ò �XÒ9»½¼�¾�¿�Ã�¼�Ä©Ä7Â�¾ Ì �¸Ò ��Ò
�ÛÀFà¸¼{Í7Å3¿ � Õ!ÀFÌ�Æ�Þ�Õ&%!¼UÄ�Ò � � ¼�È�¤E� �'�������á���a¤¸�=~{�A�Ç���A����~{�9}�������~�� ������Õ&
p¼�Ã�¿�É �p¼�Ä©Ä©Â�¾ ÌDÕ
ß�ßÛÒ �>� �

�

�x� ��Ò
��Ò(
�ÒÛÁ
Â{ï ÅÇÆ�Ð�ÉÛÕ � Ò ��Å©¾�Â�¾¸Ì � Ò(�7Ï Æ�Æ�¼R× �>��� � ~,Þ�Õ � ,�¾�Å3È�¼�Ã�ÊvÄ3ÎêÂUÐ,Ð,Ï�Ã�Â�¿�ÀÑÆ�Ð�É�ÀFÊvÀFÆpÈ�¼�Ã.É�Î�ã

ß¸ÀFÃ�àE¼�Ä©ÅÇÐ.Æ�Î¥Æ1¿�À,Ê�Æ¶Í7Å3¿�ÉäÃ�ÀFÄ©Â�ë�Â{¿�Å©¼�¾ �3ÕE¤	���.} ���(� �¥����� �D���³~{������(�Õ � � �
�

� � � Ò
��Ò)
pÒ�Á
Â{ï¸Å©Æ�Ð�ÉÛÕ �XÒ�»½¼UÃ�¼ ��¼�ðTÂ�¾ Ì�æTÒ �.Ò +�Í
À,¾�× �>��� �*��Þ�Õ�� %�Â�Ä3Ï Â�¿�Å©¼�¾�¼�È£Êv¼UÃ�¿�ÔUÂ�ÔUÀ�ã�à Â�Ð �UÀFÌ

Æ�À�Ð�Ï�Ã�Å3¿�Å©ÀFÆ7Ï Æ�Å©¾�Ô �
Ã�¼{Í7¾ Å©Â�¾eà Ã�ÅÇÌ¥Ô�À�Æ7¿�¼rÃ�À�Ì¥Ï Ð,ÀcÀ�ð³ÀFÐ�¿�Å©Ë�ÀCÌ�Å3ÊvÀ,¾¸Æ�Å©¼�¾ �©Õ ���7�!�������¥���
�t���E~{�³��� �¸Õ � �

�

� � Ò
Á�Ò¸Á9À,Ã�Ð�Å©Ô�¾ Â�¾�Å�× �>� ��� Þ�Õ+�³���,!��{�;�$#,�v~�� �½¦-�"� ~��������R~��.���������9�U�E�;����~{�A���{� ��Õ � ß�Ã�Å©¾�Ô�ÀFÃFÒ
� Ò£Á9É¸Â�ß�Ê�Â�¾áÂ�¾ Ì�â^Ò � Ò£Á9¼{Í7Ä©Å3¾ Ôj× �>� � � Þ�Õ/�E� �.}�~{�����,�v~�������~��0�E� ���{� !��1�2�T�{�¸§$���¸� ���{���

)�~$�,����ÕEÁ
Â�ÊTà�Ã�ÅÇÌ¥Ô�À ,�¾�Å©Ë�ÀFÃ�Æ�Å3¿1Î-��Ã�ÀFÆ�Æ,Ò
æcÒ ��À »êÂUÆ�ÅAÕ3��Ò,
tÆ�ß¸¼�Æ�Å3¿�¼ Â�¾ Ì � Ò �tÒ ��À,àE¼{Í7Åç¿ � × � � � � Þ�Õ-� Ó=¾ Ð�¼UÊvß�Ã�À�Æ�Æ�Å©à�Ä3À 
pÂ$Ë£Å©À,Ã

�

� ¿�¼ ��À�ÆlÂ�¾ Ì4
�Ï�Ä©À,Ã*Ä©Å3ÊvÅ3¿�Æ!¼�È ¿�É À �
¼UÄç¿ � Ê�Â�¾�¾ÑÀFå�Ï Â�¿�Å©¼�¾ �©ÕÛ���{�Ñ� �'�&�¥���¶�9���³���E}�~{���'�
( � Õ � � ���

�

��� � �¸Ò
�cÒEí Â�Ï Ã�Àj× � ����� Þ�Õ � �pÅÇÆ�Ð,Ã*5À,ß Â�¾ Ð�À�Ì¥ÀÑÆ�Ï�Å3¿�À�ÆpÂUÆ�Æ�¼¥Ð�Å65À,À�Æ87ÂrÏ�¾êÆ�Î¥Æ�¿)7ÀFÊvÀcÌ¥Àc¾£Ï�Ê�5À,Ã�Â{¿�Å3¼U¾ ×�À,¾

Ì¥Å©ÊÑÀF¾ Æ�Å3¼U¾"9$Þ �©ÕE�����=~T���������£�����A����~ (%�¸Õ � ���
�

� � � Ò
�XÒ í�ÀFÄ3Ä©À,ÃC× � � � � Þ�Õ ���:���¸�����)� � ���A���{�è��� �
���;��~<�����;��� !=�³� ����� !á~{��r�������9�U�E�;����~{�A���{� �,¨">¸�{� �

��Õ��LÅ©Ä3ÀFÎ�Ò

�Ò � Â�à¸À,¿�¿�Â�Õ �tÒ �!Â�Ã�À�Æ�Ð�É�ÅDÂ�¾ Ì � Ò¸â�¼UÆ�Ð,Â�¾�Å�× �>��� ��Þ�Õ �?�7ÀFÄ©Â�ë¥Â�¿�Å©¼�¾½Æ�Ð�É�À,ÊvÀFÆ7È�¼�Ã�¾�¼U¾�Ä©Å3¾�À�Â�Ã

�£Å3¾�À,¿�ÅÇÐ.ÀFå�Ï Â{¿�Å3¼U¾ Æ �3Õ³¤@���.} ���� �¥����� �Û���³~{����� (�Õ � ��� �
�

� � � �¸Ò
�TÒ � ¼�ÄÇÌ�Æ�¿�À,Å©¾ÛÕ �.Ò � ¿�Ï�Ã�¿�À,Ë{Â�¾�¿�Â�¾ Ì�� Ò.
�Ò �9Ã�¼UÂUÌ¥Í
À,Ä©Ä�× � ��� � Þ�Õ�Ó=¾£Ë�À�Æ1¿�Å3Ô�Â{¿�Å3¼U¾ Æ¶¼�È*¿�É ÀTÊv¼�ã

¿�Å©¼�¾a¼�ÈcÌ¥ÅÇÆ�Ð�Ã�À�¿�À,ãAËUÀ,Ä©¼¥Ð�Å3¿1Î ÔUÂUÆ�À�Æ,Õ9Å3¾A��~{����B9��� )�~{�r�*!{�E~��C�����,¨C�³�����{���,�A����~��^~��.�
���{�p���¥�=~{�A���{�E~��-�¸�����¥� ��� � ����×�
pÒ �*Ò »êÏ�¾�¿ � Õ �TÒ��*Ò��RÀFÂ$ËUÀ,Ã�Â�¾¸Ì �CÒ��cÒ³Á
Â�Êvß�à¸ÀFÄ3ÄAÕ
ÀFÌ�Æ�Þ�Õ;%!¼�ÄAÒ � � � ¼�È �
�������������7���v���,���{�³~ �¥�A�����p~{����^���A�����E~ �¥�A������Õ���Ã�¼£Ð,À,À�Ì¥Å3¾ ÔUÆ�¼�ÈE¿�É�À
��� ¿�ÉeÓ=¾U¿�À,Ã�¾ Â{¿�Å3¼U¾ Â�Ä � Î£ÊvßE¼UÆ�Å3Ï�Ê ¼�¾"��Â�Ã�À�î¸ÀFÌ � Â�Æ ��Î�¾¸Â�ÊvÅ©ÐFÆ,Õ ß�ßÛÒ � � �

�

� � �£Ò
� Ò��cÒ���Â�Ä3¿�¼�¾è× � ��� � Þ�Õ � +�¾�¿�É�À.À6DrÐ�Å©À,¾ Ð,Î�¼�È�Ð,À,Ã�¿�Â�Å©¾jå�Ï ÂUÆ�Å3ãAÃ�Â�¾¸Ì¥¼�Ê Æ�À�å�Ï�À,¾ Ð,ÀFÆ9¼�ÈÛßE¼�Å©¾�¿�Æ

Å3¾eÀ,Ë{Â�Ä3Ï Â�¿�Å©¾�ÔvÊTÏ�Ä3¿�Å3ã=Ì¥Å3ÊvÀF¾ Æ�Å©¼�¾¸Â�ÄÛÅ©¾�¿�À,ÔUÃ�Â�Ä©Æ �©Õ@� �¥�v�,� ��}�~{���'� � Õ � �
�

� � Ò
� Ò!» Ò �pÂ�ÊvÊvÀ,Ã�Æ�Ä3ÀFÎ Â�¾ Ì �TÒ¶Á�Ò��pÂ�¾¸Ì�Æ�Ð,¼�ÊCà × �>� �#� Þ�Õ�}ê��� �=� ��~{���©�V}��������E�$��Õ �LÅ©Ä3ÀFÎ�Õ


�ÀFÍGF�¼�Ã��³Ò
Á�Ò��pÂUÆ�ÀFÄ3ÔUÃ�¼{ËUÀ × �>� ��� Þ�Õ �?æ ÊvÀ�¿�É�¼¥Ì È�¼UÃL¾£Ï�ÊvÀ,Ã�Å©ÐFÂ�ÄäÅ3¾�¿�À,Ô�Ã�Â{¿�Å3¼U¾ �©ÕV}ê~������`�!�������¥���

�@HÛÕ � � �
�

� ���¥Ò
í
Ò��¸Ò ��ÅÇÐ ��À,Ã�¾�ÀFÄ3Ä
× � � � � Þ�Õ%� â¶É�ÀÑÊvÀFÂ�¾�Æ�å�Ï Â�Ã�ÀCÌ¥Å©Æ�Ð�Ã�À,ß¸Â�¾ Ð,Îá¼�ÈtÃ�Â�¾ Ì¥¼UÊÑÅ � À�Ìä¾�À�¿�Æ �©Õ��C�l}

�¥��~{��� ��}��E���,���¶���{�p���¥���l¤¸��� �¥����#ÛÕ � � �
�

� ��� Ò
í
Ò � Ò%��ÅÇÐ ��À,Ã�¾�ÀFÄ3Äp× � � � � Þ�Õ �?æ�Ô�ÀF¾�À,Ã�Â�Ä©Å � ÀFÌèÌ¥Å©Æ�Ð�Ã�À,ß¸Â�¾ Ð,Î�Â�¾ Ì å�Ï ÂUÌ¥Ã�Â{¿�Ï Ã�ÀÑÀ,Ã�Ã�¼UÃ�à¸¼UÏ�¾ Ì �©Õ

}�~{���'�¶���{�p���¥����#.IÛÕ � � �
�

� �x� Ò
��Ò	%TÒ'�p¼�Ô�ÔÑÂ�¾ ÌáæcÒ�â^Ò Á9Ã�Â�Å©Ôá× �>���#� Þ�Õ*��� �A���)� � ���A���{�½�=�C}�~{�����,�v~�������~��Û¤¸�=~{�A�Ç����������Õ���Ã�À,¾¥ã

¿�ÅÇÐ�À �pÂ�Ä3ÄAÒ



� � ���������
	�����������

��Ò �vÒ ��Ï Â Â�¾¸Ì FCÒ �VÂ�¾�Ô[× �>� ��� Þ�Õ^�9���³�;����~{�A���{� � ��� � �¥� ���,� �³�����{� ! �=� � �¥����������~{�
���E~�� !$���Ç��Õ � ß�Ã�Å3¾�ÔUÀ,Ã�Õ �9ÀFÃ�Ä©Å©¾ � 
pÀ,ÍGF�¼UÃ �³Ò

� Ò��UÅ3¾VÂ�¾ Ì Á�Ò �CÒ �ÛÀFË�À,Ã�Êv¼�Ã�Àá× � ��� �UÞ�Õ � í Ï�Ä3Ä©Î�ã�Ì�Å©Æ�Ð�Ã�À�¿�ÀC¾£Ï�ÊvÀ,Ã�ÅÇÐ,Â�Ä*¿�Ã�Â�¾ Æ�È�À,Ã^Å3¾VÌ¥Å3ðEÏ¸Æ�Å©Ë�À
Ã�ÀFÔ�Å©ÊvÀFÆ �3Õ+����~{� ����� �³�����{� !r¤¸�=~{�A�Ç����� ����!$� � �.� Õ �"� �

�

� ��� Ò
� Ò ��Å©¾ÛÕ �tÒ �!Â�Ã�ÀFÆ�Ð�É�ÅUÂ�¾ Ì � Ò�â�¼UÆ�Ð,Â�¾�ÅE× � � � � Þ�Õ� ��Åçð³Ï Æ�Å3ËUÀ¶Ã�ÀFÄ©Â�ë¥Â�¿�Å©¼�¾TÆ�Ð�É�ÀFÊÑÀ�ÆÛÈ�¼UÃ!Ì¥Å©Æ�Ð�Ã�À�¿�À�ã

Ë�ÀFÄ3¼¥Ð�Å3¿1Î �£Å3¾ À�¿�ÅÇÐ^ÀFå�Ï Â�¿�Å©¼�¾ Æ �©Ò �tÃ�ÀFß�Ã�Å3¾�¿FÒ
» Ò �TÒ ��Â�Ä©¼UÆvÂ�¾ Ì �*ÒtæcÒ �LÉ�Åç¿�Ä3¼¥Ð �[× �>� � � Þ�Õp}ê��� �=� ��~����3� }��,��� �)�{���=>E�{���-�F¨ !p~{��������Õ

�LÅ3Ä©À,ÎUÕ'
�ÀFÍAF�¼UÃ �³Ò
Ó�Ò ��Â�Ã�Â{¿ � Â�ÆcÂ�¾ Ì � Ò�
pÒ � É�Ã�À,Ë�ÀR× �>��� � Þ�Õ0!���� �!�¸��~{�a}��{�A���{� ~��.�è¤E������� ~$���A���V��~{�3� �¥� �£��Õ

� ß�Ã�Å3¾ Ô�À,Ã�Õ�
�ÀFÍAF�¼UÃ �³Ò
�XÒ�� Ò��^À,¾�¾ ÀFÌ¥ÎrÂ�¾ Ì��¸Ò	
pÒ � ÀF¾�¿�Ä©ÀÑ× � � � � Þ�Õ ¤E��~����Ç���A����~��!���{�p���¥�A������Õ ��À � �UÀ,Ã�Õ�
pÀ,Í F�¼UÃ �³Ò
�vÒ �^¼�Ï Ã�Â × �>� � � Þ�Õ � 
pÏ�Ä©Äçã=Ð�¼UÄ3Ä©Å©Æ�Å©¼�¾ ¿�À�Ð�É�¾�ÅÇåUÏ ÀêÅ3¾ ¿�É�À�Ì¥Å©Ã�À�Ð�¿�ã�Æ�Å3ÊCÏ�ÄÇÂ{¿�Å©¼�¾a»½¼U¾U¿�ÀèÁ
Â�Ã�Ä3¼

ÊvÀ�¿�É ¼£Ì �3Õ��t��!$� � �t� �¥���$� � ��Õ � � ���
�

� � � � Ò
��Ò �^Ï�Å©ß¸ÀFÃ�Æ�Â�¾ Ì �TÒ�
pÅ3À�Ì¥À,Ã�Ã�À,Å3¿�À,ÃÑ× �>� � �£Þ�Õp��� � ������� �T�Ç���A����� �¥������� ���c¤D���"� �,�E������Õ��LÅ©Ä3ÀFÎ�Õ


�ÀFÍGF�¼�Ã��³Ò

�Ò �XÒ ��Â�Ã�Æ�À,¾ × � ��� ��Þ�Õ � ��Å3ðEÏ Æ�Å©¼�¾¥ã=Æ�Î£¾�¿�É À�¿�ÅÇÐ Â�Ð,Ð,À,Ä©À,Ã�Â{¿�Å3¼U¾ ÊvÀ�¿�É ¼£Ì Æ È�¼UÃXÌ¥Å©Æ�Ð�Ã�À�¿�À�ã

¼�Ã�Ì¥Å©¾ Â{¿�ÀFÆ
ß�Ã�¼�à�Ä©À,Ê�Æ �3Õ0����~{� �A� � �³�����{� !j¤¸�=~{�A�Ç����� ����!$�"�%���ÛÕ � � �
�

��� � Ò

�Ò��XÒ���Â�Ã�Æ�À,¾ÛÕ �¸Ò 
�ÒD»½¼UÃ�ÀFÄlÂ�¾ Ì �XÒÛí
ÒÛ»½Å©Ä3Ä©À,Ã�× � � � ��Þ�Õ%�?æpÆ�Î£Êvß¥¿�¼�¿�ÅÇÐÑÆ�¼�Ä©Ï¥¿�Å3¼U¾ Æp¼�Èt¾£Ï¥ã

ÊvÀ,Ã�Å©ÐFÂ�ÄÛ¿�Ã�Â�¾ Æ�ß¸¼UÃ�¿.ß�Ã�¼Uà�Ä©À,Ê�ÆpÅ©¾�¼Uß¥¿�ÅÇÐ,Â�Ä3Ä©Îe¿�É�ÅÇÐ �³ÕDÌ¥Åçð³Ï Æ�Å3ËUÀTÃ�À,ÔUÅ3ÊvÀFÆ �©Õ �����!�������¥���
����!$� ��#.�ÛÕ � � �

�

� � � Ò
� Ò �ÛÀFß Â�ÔUÀR× � � � � Þ�Õ �?æ ¾�À,Í Â�Ä©Ô�¼�Ã�Å3¿�É�Ê È�¼UÃrÂ�Ì�Â�ß¥¿�Å©Ë�ÀeÊTÏ�Ä3¿�ÅÇÌ¥Å©ÊvÀ,¾ Æ�Å3¼U¾ Â�Ä7Å©¾�¿�ÀFÔ�Ã�Â{¿�Å©¼�¾ �3Õ

���t���������¥��� �t��!$� � � IÛÕ � �l�
�

� � � Ò
� Ò!»êÂ�Ã�Æ�Â�Ô�Ä©Å©ÂJ× � � � � Þ�Õ � 
�¼�Ã�Ê�Â�Ä^× � Â�Ï Æ�Æ�ÅÇÂ�¾¸ÞTÃ�Â�¾ Ì¥¼UÊéË{Â�Ã�ÅÇÂ�à�Ä©ÀFÆTÈ�¼�Ã�Æ�Ï�ßEÀ,Ã�Ð�¼�Êvß�Ï�¿�À,Ã�Æ �3Õ

���Û¤������,�����{�p���¥�A����� HÛÕ � �
�

� � Ò
�XÒ¥»½¼�Ã�¼ �U¼�ðeÂ�¾ Ì �cÒ	
pÒ¥Á
Â�ï ÅÇÆ�Ð�ÉR× � � � ��Þ�Õ � æ å�Ï Â�Æ�Åçã=»½¼U¾U¿�À.Á
Â�Ã�Ä©¼CÂ�ß ß�Ã�¼�Â�Ð�Év¿�¼Cß Â�Ã�¿�Å©Ð,Ä3À

Æ�Å©ÊTÏ Ä©Â�¿�Å©¼�¾e¼�È�¿�É�À�É�À�Â{¿�ÀFå�Ï Â�¿�Å©¼�¾ �©Õ³¤	���.} ���(� �¥����� �Û���³~{��������Õ ��� � �
�

��� � � Ò
�XÒ�»½¼�Ã�¼ �U¼�ðrÂ�¾¸Ì ��Ò�
pÒUÁ
Â{ï ÅÇÆ�Ð�Éá× �>��� ��Þ�Õ�����Ï ÂUÆ�Å3ãAÃ�Â�¾¸Ì¥¼�ÊXÆ�ÀFå�Ï�À,¾¸Ð�ÀFÆ!Â�¾ ÌT¿�É�ÀFÅ3Ã�Ì¥ÅÇÆ�Ð�Ã�À,ß¥ã

Â�¾ Ð,Å3À�Æ �©Õ³¤	���.} ����¤³�,� ��¤¸�=~{�A�Ç�����
���{�p���¥�����*HÛÕ ���K� �
�

��� � � Ò
�XÒF»½¼UÃ�¼ ��¼�ð�Â�¾ Ì8��Ò)
pÒ�Á
Â{ï¸Å©Æ�Ð�É�× � � � � Þ�Õ ����Ï ÂUÆ�Å3ã�»ê¼�¾�¿�ÀtÁ
Â�Ã�Ä©¼
Å©¾�¿�ÀFÔ�Ã�Â{¿�Å©¼�¾ �3Õ���D�!�������¥���

����!$� �%� ��� Õ � � �
�

� � � Ò
�.Ò¸»½¼�Æ �U¼{Í7Åç¿ � Â�¾ Ì ��Ò.
�ÒDÁ
Â{ï ÅÇÆ�Ð�É × � � � � Þ�Õ � � Êv¼�¼�¿�É�¾ ÀFÆ�ÆpÂ�¾¸ÌêÌ¥Å©ÊÑÀF¾ Æ�Å3¼U¾½Ã�À�Ì¥Ï Ð�¿�Å3¼U¾½Å3¾

å�Ï Â�Æ�Åçã=»½¼U¾U¿�À�Á
Â�Ã�Ä©¼ÑÊÑÀ,¿�É�¼¥Ì�Æ �©Õ ����}ê~������¶���{�p���¥����}��)�U���;���£� � ��Õ ���
�

� �¸Ò
�vÒ 
�Â�¾£à�Ïe× � ��� � Þ�Õ{â¶É�À,¼UÃ�À,¿�ÅÇÐ,Â�ÄUà ÂUÆ�ÅÇÆ�¼�È�¿�É�À
Ì�Å3Ã�ÀFÐ�¿*Æ�Å3ÊCÏ�ÄÇÂ{¿�Å©¼�¾C»½¼�¾�¿�À�Á
Â�Ã�Ä©¼�ÊvÀ�¿�É ¼£ÌÛÕ�Å3¾

�
�������������������Ñ�1�C��� �v¢� {���"���¸���,���E~��������E~���¤�!{��� �$��� �¥� �{� ��~{����B9��� )7~{�.�*!{�E~{�Ñ�����
×$%CÒ �
¼�D Â�¾ ÌäÁ�Ò³Á9À,Ã�Ð�Å©Ô�¾ Â�¾�Å�Õ¥À�Ì�Æ�Þ�Õ@%!¼�ÄAÒ�Ó�Õ�ß ßÛÒ � � �

�

� � � Ò
�cÒ 
pÅ3À�Ì¥À,Ã�Ã�ÀFÅç¿�À,Ã�× � ���l� Þ�Õ;�p~{������ � �¥� ���,� )��,�E�,��~{�A���{�½~{���� � ~$����§�}��{�¸���T��~{���3�T}��,���¥§

�)�{��Õ � Ó1æp» Õ���É�Å©ÄÇÂ�Ì¥ÀFÄ3ß�É Å©Â Õ'�DæcÒ
æcÒ �.Ò +�Í
À,¾ × �>���#� Þ�Õ ��Â�¾ Ì�¼�ÊvÄ3Î ßEÀ,Ã�ÊTÏ¥¿�ÀFÌ ×���� �	� 9$Þ�ã�¾�À�¿�Æ�Â�¾ Ì ×
����9$Þ�ã=Æ�À�åUÏ À,¾ Ð,ÀFÆFÕcÅ3¾

}��{� �=� ��~{���©� ~{����&� ~{����§�}ê��� �=� ��~{���3� }ê�,�����E�$� ��� ¤³�,�����¸��� B
� �!�������¥�����£�
× �TÒ�
�Å©ÀFÌ¥ÀFÃ�Ã�À,Å3¿�ÀFÃ7Â�¾ Ì��*Ò'�¸Ò ã � Ò � É�Å©Ï�ÀUÕ�ÀFÌ�Æ�Þ�Õ � ß�Ã�Å3¾�ÔUÀ,Ã�Õ'
�ÀFÍAF�¼UÃ �³Õ¥ß�ßÛÒ � ���

�

� � �£Ò
æcÒ �.Ò +�Í9ÀF¾ × �>��� ��Þ�Õ �?»½¼U¾U¿�À½Á
Â�Ã�Ä©¼�Ë{Â�Ã�ÅÇÂ�¾ Ð,Àj¼�È�Æ�Ð,Ã�Â�ÊTà�Ä©ÀFÌ ¾�À�¿�å�Ï Â�Ì¥Ã�Â{¿�Ï�Ã�À �©Õ¶¤	���^}

���.� �¥�v�,� �Û���E~�������(�Õ � ��� �
�

� ����� Ò
æcÒ �.Ò +�Í
À,¾á× � � � � Þ�Õ� � Ð�Ã�Â�ÊTà Ä3À�Ì�¾�À�¿*Ë{Â�Ã�Å©Â�¾ Ð�ÀtÈ�¼�ÃlÅ3¾�¿�À,Ô�Ã�Â�ÄÇÆÛ¼�È¸Æ�ÊÑ¼£¼�¿�É�È�Ï�¾¸Ð�¿�Å©¼�¾¸Æ �©Õ���� ���

¤¸�=~{�A�Ç�����*Ó=¾äß�Ã�ÀFÆ�ÆFÒ
�XÒ �TÒ ��Ã�ÀFÆ�ÆTÂ�¾¸Ì � Ò!æcÒ*â�ÀFÏ ��¼UÄ©Æ �£Î × � � ��� Þ�Õ&� �*¼UÃ�¿�Â�à�Ä©ÀrÃ�Â�¾ Ì¥¼UÊ(¾£Ï�ÊCà¸ÀFÃCÔUÀ,¾�ÀFÃ�Â�¿�¼UÃ�Æ �3Õ

���{�p���¥��������!$� ��#ÛÕ �x�x�
�

��� � Ò



� ������� �
	��G � 	 ��	��� 	��Y��� � ������� �
	��G � � �
�XÒ �TÒ��tÃ�À�Æ�ÆFÕ � Ò�æTÒ�â�À,Ï �U¼�ÄÇÆ �£ÎUÕ �XÒ$â^Ò)%!À,¿�¿�ÀFÃ�Å©¾�ÔpÂ�¾ Ì �.Ò��*Ò�ílÄ©Â�¾�¾�À,Ã�Îv× � � ��� Þ�Õ � �¥����������~{�

�p���,� �����t���ä��¨��³���9�����D����¤D�����,� �A� B9�.���������¥�����£��Õ � ¾ Ì^ÀFÌ¥¾�Õ�Á
Â�ÊTà�Ã�ÅÇÌ¥Ô�À�,p¾�Å3ËUÀ,Ã�Æ�Å3¿1Î
��Ã�ÀFÆ�Æ,Ò

�TÒlÓ�Ò ��Ï�Ä©Ä3Å©¾ × � � � � Þ�Õ � � À,¾�ÀFÃ�Â�¿�Å©¼�¾ ¼�È�¾�¼�Ã�Ê�Â�Ä�Ë{Â�Ã�ÅÇÂ{¿�À�ÆcÍ7Å3¿�É ÔUÅ3ËUÀ,¾ Æ�Â�Êvß�Ä©ÀáÂ�¾ ÌVÊvÀFÂ�¾
Ë{Â�Ã�Å©Â�¾ Ð�À �3Õ ����¤¸�=~{�A�Ç�����9���{�p���¥���l¤¸��� �¥���.�ÛÕ � � �

�

� � � Ò
Ó�ÒF» Ò � ¼�àE¼�Ä �U× � ��� ��Þ�Õ	�?â¶É�ÀtÌ�Å©Æ�¿�Ã�Å3à Ï¥¿�Å©¼�¾�¼�È£ßE¼�Å©¾�¿�Æ�Å3¾cÂpÐ�Ï�àEÀtÂ�¾¸Ì.¿�É�À
Â�Ð,Ð,Ï�Ã�Â{¿�À!ÀFË{Â�Ä©Ï Â{¿�Å3¼U¾

¼�ÈlÅ3¾�¿�ÀFÔ�Ã�Â�ÄÇÆ �©Õ��³�'�,> !����£�Ç�����l}�~{���l}�~{��� �t� # �IÛÕ � � �
�

� �l� ÒÛÓ=¾ �7Ï Æ�Æ�Å©Â�¾ÛÒ
Ó�Ò�» Ò � ¼Uà¸¼UÄ��
× � � � � Þ�Õ � ,p¾�ÅçÈ�¼UÃ�ÊvÄ©ÎRÌ�Å©Æ�¿�Ã�Å3à Ï¥¿�À�Ì Æ�À�å�Ï�À,¾ Ð,ÀFÆTÍ7Åç¿�É Â�Ì�Ì¥Å3¿�Å©¼�¾¸Â�ÄtÏ ¾�ÅçÈ�¼UÃ�ÊvÅ3¿1Î

ß�Ã�¼�ßEÀ,Ã�¿1Î �©Õ
��¤¸¤	� ���{�p���¥���l}�~{���'�l}�~{���'�%����!$� �%��#�Õ � � � �
�

� � ���¥Ò
� Ò � ß Â�¾�Å©À,Ã�Â�¾ Ì 
�Ò �TÒ�»êÂ�Å � À�× � ��� ��Þ�Õ�� ��Ï¸Â�Æ�Åçã�Ã�Â�¾ Ì¥¼UÊ ÊvÀ,¿�É�¼¥Ì�Æ*È�¼UÃ!ÀFÆ�¿�Å©Ê�Â{¿�Å©¾�Ô�Å©¾�¿�À,ÔUÃ�Â�Ä©Æ

Ï Æ�Å3¾�ÔvÃ�À,ÄÇÂ{¿�Å3ËUÀ,Ä©ÎrÆ�Ê�Â�Ä©ÄÛÆ�Â�Êvß�Ä©ÀFÆ �3Õ³¤@���.} ���6� � ��#�Õ � �
�

� �¸Ò
�XÒ��VÂ�ÔU¾�À,Ã^× �>���l� Þ�Õ�� æ Ð�¼U¾£Ë�À,Ã�Ô�ÀF¾ Ð�À7ß Ã�¼£¼�È³È�¼UÃ �
Å©Ã�Ì � Æ �pÅ©Ã�À�Ð�¿ � Å3ÊCÏ�ÄÇÂ{¿�Å©¼�¾á»½¼�¾�¿�À�Á
Â�Ã�Ä3¼

ÊvÀ�¿�É ¼£ÌáÈ�¼UÃ¶¿�É�À �
¼�Ä3¿ � Ê�Â�¾�¾eÀFå�Ï Â�¿�Å©¼�¾ �©Õ�����¤¸�=~{�A�Ç����� ����!$� ��#�#ÛÕ � � � �
�

� � � � Ò
�cÒ �R¼/5� ¾�Å©Â ��¼{Í�Æ �£ÅT× �>��� � Þ�Õ �?æ�ËUÀ,Ã�Â�ÔUÀèÐ,ÂUÆ�ÀRÐ�¼UÊÑß Ä3À,ë£Å3¿1ÎL¼�ÈCÊTÏ�Ä3¿�Å©Ë{Â�Ã�Å©Â�¿�À�Å©¾�¿�ÀFÔ�Ã�Â{¿�Å©¼�¾ �3Õ

! �¥��� �Û���v�,� ��}�~{���'�l¤D�F� � � (�Õ � �#�
�

�>� �¸Ò
Á�Ò �*Ò���Å3¾�Ô.Â�¾ Ì �cÒ 
�Å©ÀFÌ�À,Ã�Ã�ÀFÅç¿�À,Ã9× � � � � Þ�Õ� æ Ð�¼U¾ Æ1¿�Ã�Ï¸Ð�¿�Å©¼�¾T¼�È Ä©¼{Í¶ã�Ì�Å©Æ�Ð�Ã�À,ß Â�¾ Ð�Î.Æ�À�å�Ï�À,¾ Ð,ÀFÆ

Ï Æ�Å3¾�ÔvÔUÄ3¼Uà Â�ÄEÈ�Ï�¾ Ð�¿�Å©¼�¾eî ÀFÄ©Ì�Æ �©ÕE�p�,�=~C���������£�����A����~ I���Õ � �
�

���l� Ò
� Ò �vÒ��³Â�Ã�À,ÊCà Â�× � � ��� Þ�Õ%�?â¶É�ÀÑÊ�Â{¿�É À,Ê�Â{¿�Å©ÐFÂ�Ä*à Â�Æ�ÅÇÆ�¼�È9»½¼U¾U¿�À�Á
Â�Ã�Ä©¼áÂ�¾ Ì�å�Ï ÂUÆ�Å3ã=»½¼�¾�¿�À

Á
Â�Ã�Ä3¼ÑÊvÀ�¿�É�¼¥Ì�Æ �©ÕD¤@���.} �p��� ���@�ÛÕ � � �
�

� � � Ò


