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EFFICIENT CO2 EMISSIONS CONTROL WITH 
NATIONAL EMISSIONS TAXES AND 

INTERNATIONAL EMISSIONS TRADING 
 
 

Abstract 
 
In a group of countries like the European Union all countries seek to achieve their national 
CO2 emissions target by a joint emissions trading scheme covering some part of their 
economies (trading sector) and by a national emissions tax in the rest of their economies 
(nontrading sector). Applicable are also emissions taxes overlapping with the trading scheme 
that can either be freely chosen or are inert. Welfare-maximizing governments determine tax 
rates and the tradable-permits budget. It is shown that efficiency requires not to levy 
overlapping emissions taxes and to set the tax rate in the nontrading sector equal to the permit 
price. In the small-country case emissions control turns out to be efficient if tax rates in the 
trading sector are flexible. Otherwise it is second-best to violate cost effectiveness and to 
choose an excessive endowment of tradable permits. If countries are large and optimal tariffs 
cannot be applied, emissions taxes or subsidies (!) are shown to serve as a perfect surrogate; 
efficiency cannot be attained unless there is a central authority mandating cost effectiveness 
and banning overlapping taxes. Fiscal externalities are specified and the countries’ welfare in 
the large and small country case is compared. 

JEL Code: H21, H22, Q56. 

Keywords: emissions taxes, emissions trading, international trade. 
 
 
 
 

Thomas Eichner 
University of Siegen 

Department of Economics 
Hoelderlinstr. 3 
57068 Siegen 

Germany 
eichner@vwl.wiwi.uni-siegen.de 

Ruediger Pethig 
University of Siegen 

Department of Economics 
Hoelderlinstr. 3 
57068 Siegen 

Germany 
pethig@vwl.wiwi.uni-siegen.de 

  
 

 
 



��� !&����������� �	�

� K�Z P=H5M I ]5K L�WUS=L P	�5V�P9Q>Z P
�5H9N L I K M�\ I �9K+N g5K�Y��5L P=V>K W9H�G	H5I P=H�	g5P=M K�X0K X��$K L�M N W9N K M+W9L K�Z P=X0X0I N `
N K ]�N P0H5W N I P=H5W9\������	K X0I M M I P9H5M�N W=L S9K N M*P=L*H5W9N I P9H5W=\$K X0I M M I P9H5M*Z W9V5M*N P��$K�W9Z g5I K J=K ]��=O W�� P=I H9N
K X0I M M I P=H5MUN L W9]5I H5S�M Z g5K X0K l Y��	R5m�W=H5]��=O H5W9N I P9H5W=\+K X0I M M I P=H5MUN W q5K M ^��>P=L�M P9X0K0V5W=L N�P Q*K W9Z g
Z P
�5H9N L O�� M�K Z P=H5P9X�O	 �Z W9\ \ K ] N g5K0N L W=]5I H5S M K Z N P9L  �V5W=L N I Z I V5W9N I P9H I H N g5K&Y��	R I M�X0W9H5]5W9N P9L O=^�! H
N g5K	L K M N*P Q$N g5K	K Z P9H5P=X�O
 DL K Q K L L K ]�N P�W9M�H5P9H=N L W9]5I H5S�M K Z N P=L  DK X0I M M I P9H5M�W=L K*Z P9H=N L P9\ \ K ]"�=O0X0K W=H5M
P Q*W9H K X0I M M I P9H5MUN W q$^�! H W9]5]5I N I P=H� ��K0W=\ \ P  Q P9L�W=H5P N g5K L�M K Z N P9L W=\+K X0I M M I P9H5MUN W q P J=K L \ W=V5V5I H5S
	I N g N g5K0Y��	R I H N g5K0Z P	�5H=N L O#� M�N L W9]5I H5S�M K Z N P=L ^$�*g5W9N�N W9q Z W9H%�>K0K I N g5K LUQ L K K \ O Z g5P9M K H P9L�I N
V5L K K qDI M N M�W9H5] I MUI H5K L N ^�! H M �5Z g W�M K N N I H5S&P9Q�g=O&�5L I ] K X0I M M I P9H5MUZ P=H9N L P=\'	g5I Z g X0PD]5K \ M*N g5K�Y�G
M Z K H5W9L I P�I H W�M N O5\ I ( K ])�W O)�K \ Q W9L K ` X0W9qDI X0I ( I H5S0S9P J=K L H5X0K H=N M�]5K N K L X0I H5K�N g5K0M V5\ I N�P Q�N g5K�H5W9`
N I P9H5W=\5K X0I M M I P9H5M�Z W=V&I H9N P�W�Z W9V0Q P=L+N g5K	N L W9]5I H5S�W=H5]�Q P=L+N g5KUH5P9H=N L W9]5I H5S�M K Z N P=L *�W9H5]0N g5K O0W=\ M P
M K NUN g5K�L W N K MUP Q�N g5K�M K Z N P=L W9\+K X0I M M I P=H5M*N W q�l K M m ^�+UM M �5X0I H5S0N g5W N",#-	. / 0 ,�-	1>K X0I M M I P=H5M	Z W=V5MUW9L K
V5L K ]5K N K L X0I H5K ]� 9N g5K	V5W9V$K L�W9I X0M+W9N�K qDV5\ P=L I H5S	N g5K*K 20Z I K H5Z O�I X0V5\ I Z W N I P=H5M�P Q$H5W9N I P9H5W=\DK X0I M M I P9H5M
Z P=H9N L P=\��9O�*K \ Q W=L K ` X0W q5I X0I ( I H5S�S=P J=K L H5X0K H9N M�	g5P�K I N g5K L	W=Z Z P	�5H=N0l \ W9L S=K ` Z P
�5H9N L O Z W9M K m	P9L	]5P
H5P N	W=Z Z P	�5H=N�l M X0W9\ \ ` Z P
�5H9N L O&Z W=M K m�Q P=L�N g5K I L*V$P9\ I Z O#� M�I X0V5W=Z N	P=H&N g5KUN K L X0M*P9Q+V$K L X0I N�N L W=]5K ^

3�P=\ \ �DN I P9H Z P9H=N L P9\�I H W l M K Z P=H5]D` �$K M N m��P=L \ ] P Q*V5L K K qDI M N I H5S ]5I M N P9L N I P=H5W9L O N W q5K M�g5W9M�K q=`
N K H5M I J=K \ O4�>K K H�M N �5]5I K ],I H N g5K Z P9H=N K qDN�P Q�K Z P=\ P9S=I Z W=\�N W q,L K Q P9L X0M l K9^ S5^65*P J=K H&�>K L S W=H5],]5K
7�PDP=I �0o k=k9j W9H5] f P	�5\ ]5K L�K N0W9\ ^ o k9k=k=m ^)8�K N��5H5\ I �9K0N g5W N0\ I N K L W N �5L K"*K�K H=JDI M W=S9K&N g5K$�5M K�P Q
M K J=K L W9\+V$P9\ I Z O�I H5M N L �5X0K H9N MUW=\ \�P9Q9	g5I Z g N W=L S9K N�������K X0I M M I P=H5M	W9H5]��K�]5P&H5P9NU]5K W9\�	I N g�N g5K
I M M �5KUP Q+L K J=K H
�5K�L K Z O5Z \ I H5S5^:���5L�Q PDZ �5M�P=H&W=H&Y��	R&]5K M I S=H5K ]&Q P=L�/ ,;. < = ,�-	. / 0 ,#-	1DK X0I M M I P=H5M�N L W9]5K
W9\ M P L K \ W9N K M�P	�5L�W9H5W=\ ODM I M�N P�N g5K0I M M �5K0P9Q�N L W=]5K0W9H5] K H=JDI L P=H5X0K H=N�W9M�M �5L J=K O=K ] K ^ SD^��9O G	\ V5g
l o k=k9kDm ^�[	P *K J=K L  +N g5W9N�\ I N K L W N �5L K�N O5V5I Z W=\ \ O Z P9H5M I ]5K L M�Z P
�5H9N L I K M�W9V5V5\ O5I H5S W)> / ,&?	1 <�V>P=\ \ �DN I P9H
Z P=H9N L P=\+I H5M N L �5X0K H9N�N P�N g5K I L�]5P9X0K M N I Z�W9H5] K qDV$P9M K ] M K Z N P9L M ^&[	PDK \*l o k9k=j=mUM g5P 	M�N g5W N�]5I @$K L `
K H=N I W9\$N L K W9N X0K H=N	P Q�N g5K M K�M K Z N P=L M*X0W O��$K�*W9L L W=H9N K ]� >I Q�N L W9H5M �$P	�5H5]5W=L O�V>P=\ \ �DN I P9H&PDZ Z �5L M*W=H5]
N L W9]5K�V>P=\ I Z O&I M�I HDQ K W=M I �5\ K ^�A	W	�5M Z g5K L�l o k9k=d=m�M �5S=S9K M N M�N g5W9N�Q P=L�\ W=L S9KUZ P
�5H9N L I K M*I N*X0W O$�>K�P9VDN I `
X0W9\$N P�]5K JDI W9N KUQ L P9X'K 2&Z I K H9NUV>P=\ \ �DN I P9H&Z P9H=N L P9\�I H�P9L ]5K L�N P0I X0V5L P J=K	N g5KUN K L X0M*P9Q�N L W9]5K9^��*g5K
I M M �5K�P9Q+]5I @$K L K H=N I W9\$N L K W9N X0K H=N	P9Q+M K Z N P=L M�	I \ \$W=\ M P�V5\ W O�W0L P=\ KUI H&N g5K�V5L K M K H9N�V5W9V$K L ^:5��DN*N g5K
M K Z N P9L MUI H P	�5LUX0PD]5K \�W=L K�M �;�
� K Z NUN P)B	/ C�< = < ,;.�Z P9X0V5\ K X0K H=N W9L O�P=L	P J=K L \ W=V5V5I H5S)< ,;D / = 0 ,;E$< ,;. -	1
V>P=\ I Z O&I H5M N L �5X0K H9N M ^

��g5I \ K&I M P=\ W N K ] K H=JDI L P=H5X0K H=N W9\*V$P9\ I Z O I H5M N L �5X0K H=N M�W=L K�W9H5W=\ O&( K ],I H W J9W9M N&H&�5X��$K L0P Q
N g5K P=L K N I Z W9\5W=H5]�K X0V5I L I Z W=\DM N �5]5I K M  DV$P9\ I Z O�I H=N K L W=Z N I P=H5M+W9V5V$K W=L�N P��$K��5H5]5K L ` L K M K W=L Z g5K ] l RDP9L L K \ \
W9H5],RDI � X n c=c9_Dm ^)�*g5I M�Z K L N W9I H5\ O W9V5V5\ I K M�N P�N g5K&Z L P 	]5K ] V$P9\ I Z O M V5W9Z K&I H N g5K&Y�G'Z P
�5H9N L I K M
F G � �+� � � ¦ � � � ® � � � � � �>� � �	� ± �9� � �$� � ��� ¢�� � � �$� �D� ¢*� � � � � �9�>�9� � ¢*� � �$� � �+� � � � � � ¢�� � �>� � � � � ��� �9¦	� � � � � � � � �>� �

� � �+� � � ¦ � � ��� � � � � � ª G � �*� � � ¦ � � ��� � � � � � ¹ ��� ³9� � � � � �*� ¢�� � � � � �9�+¢*� ¤�¦ � � � � � �*� � � ¢�� �9� ��� � ��¦ � �	� �U� © �9� � � �+� �
� ¢*�9� � � �$� �5� ¢*� � � � � �9�$�9� � ¢�� � � ª

o



N g5W N��$K Z W9X0KUK J=K H X0P=L KUZ P=X0V5\ K q�W Q N K L�N g5K�Y��	R&M N W=L N K ]�N P�P9V$K L W9N KUI H n c=c=aD^�+	X0P=H5S�N g5KUQ K 
M N �5]5I K M	]5I L K Z N \ O�L K \ W9N K ]�N P�N g5K�I H9N K L W9Z N I P9H�P9Q+W=H�Y��	R$	I N g�P9N g5K L	V>P=\ I Z O�I H5M N L �5X0K H=N M*I MURDI � X
l n c=c=a=m ^'��I N g5P
�DN�P	@$K L I H5S	W*Q P=L X0W9\=W=H5W9\ O5M I M�g5K�M �5S=S9K M N M�N g5W N��

� � �
Q L P=X�N g5K�V>K L M V>K Z N I J=K*P Q���� �

K 2&Z I K H5Z O
 >N g5K�Z PDK qDI M N K H5Z K�P Q�Y�G Y��	R�W=H5] V>P=\ I Z I K M*W @�K Z N I H5S�Q P9M M I \�Q �5K \��5M K��9O V5W=L N I Z I V5W9N I H5S
M K Z N P9L M�I M+g5W=L ]�N P:� �5M N I Q O0W9H5]� Dg5K H5Z K  DN g5K M K	V$P9\ I Z I K M+Z P	�5\ ]��>K*Z P9H5M I ]5K L K ]0N P��>K	L K ];�5H5]5W=H9N�W=H5]
L K W=]DO�N P��>K	W	�$P9\ I M g5K ]���l I �5I ]5K X� =V$^+e=_=m ^�RDI X0I \ W9L \ O
 9I H0W9H&H5P9HD` N K Z g5H5I Z W9\>L K V$P9L N*P9H0M �;�5M I ]5I ( I H5S
L K H5K �W
�5\ K�K H5K L S O N g5K�RDZ I K H=N I �>Z"��P
�5H5Z I \�N P0N g5K f K L X0W=H��>K ]5K L W=\97 I H5I M N L O�Q P9L	N g5K�Y�Z P9H5P=X�O
l n c=c9jDm�L K Z P9X0X0K H5]5M	V5g5W9M I H5S0P
�DN*N g5P=M K�M �;�5M I ]5I K M��>K Z W
�5M K�I H�Z P=X��5I H5W9N I P9H$	I N g�N g5K�Y�G Y��	R
N g5K�K X0I M M I P=H5M	L K ];�5Z N I P=H5M	W=Z g5I K J=K ])�9O M �5Z g M �;�5M I ]5I ( W N I P=H�W=L K�L K S=W9L ]5K ] W9MUK q5Z K M M I J=K \ O Z P9M N \ O
	I N g5P	�DN*I X0V5L P J5I H5SUN g5KUK Z P=\ P9S=I Z W=\>K @�K Z N I J=K H5K M M*P Q�N g5KUY��	R>^;5��9g5L I H5S=K L�K N*W9\ ^	l n c=c9dDm+Z P9H5M I ]5K L
WUV5W9L N I W=\DK �&�5I \ I �5L I �5XAX0PD]5K \
	I N g�WUH5W9N I P9H5W=\=K X0I M M I P9H5M�N W q�I H�N g5K�N L W=]5I H5S	M K Z N P=L+W=H5]��>H5]�N g5W N
I Q*W Z P	�5H=N L O%�5H5I \ W N K L W9\ \ O Z g5W9H5S=K M�N g5K0K X0I M M I P9H5M�N W q L W N K0I H I N MUN L W=]5I H5S M K Z N P9L&l W=M�P9V5V$P9M K ]
N P��5H5I Q P=L XZ g5W=H5S9K M��9O W=\ \+Z P
�5H9N L I K M m	N g5K0Z P	�5H=N L O#� M�Z P=M N M�W9M�*K \ \�W=MUN g5K0Y�G�� M�P J=K L W=\ \+Z P9M N M
P Q+I X0V5\ K X0K H=N I H5S�W�S=I J=K H K X0I M M I P=H5M�N W=L S9K N	I H5Z L K W9M K9^ �$+	\ N g5P
�5S9g&N P0P	�5L��DH5P 	\ K ]5S=KUN g5KUK q=N W=H9N
\ I N K L W9N �5L K	]5PDK M�H5P9N*V5L P J5I ]5KUW�L I S=P9L P
�5M�N g5K P=L K N I Z W9\>Q P
�5H5]5W N I P=H&P Q�N g5W9N�,'0 	 0 D
< = 1 - 
�
#= 0 
;0 > / . / 0 ,
I N�W9V5V$K W=L M�N P K H5]5P=L M K0I N�W=L S	�5I H5S; �I H K M M K H5Z K  +N g5W9N�M I H5Z K0W=H Y��	R I M�W��>L M N ` �$K M N�I H5M N L �5X0K H9N
Q P9L	I X0V5\ K X0K H9N I H5S�W0S9I J=K H�V$K L X0I N	Z W9V� �� �DI \ \ I H5S�N g5K��5I L ]$	I N g&N �P&M N P9H5K M �>I M��>P
�5H5]�N P��>K�\ K M M
K 2&Z I K H9N	N g5W9H L K \ O5I H5S�P9H�N g5K�Y��	R&W=\ P9H5K9^

�>PDZ �5M M I H5S�P9H0Z P9X0V$K N I N I J=K*K Z P9H5P=X0I K M�W=H5]"�K \ Q W9L K ` X0W9qDI X0I ( I H5S	S=P J=K L H5X0K H9N M�N g5K	V5L K M K H9N
V5W9V$K L�X0W	�9K M�N g5W N+H5P ` P J=K L \ W=V�V5L P9V$P9M I N I P=HUV5L K Z I M K�W9H5]�N W	�9K M�I N�W=M�W	M N W=L N I H5S*V$P9I H=N�Q P9L�K q5V5\ P9L I H5S
X0P9L K�N g5P9L P
�5S9g5\ O N g5K0K 20Z I K H5Z O I X0V5\ I Z W N I P=H5M	P9Q�N g5K0g9O;�5L I ]%��� � K X0I M M I P=H5M�Z P=H9N L P=\�P	�DN \ I H5K ]
W	�$P J=K ^�+UM�I H0N g5KUM N W9H5]5W=L ]0N g5K P=L O&P Q�I H9N K L H5W N I P=H5W9\5N L W=]5K  &*K \ Q W=L K	W=H5]&K 2&Z I K H5Z O&I X0V5\ I Z W N I P=H5M
P Q>H5W N I P=H5W9\=V>P=\ I Z I K M�	I \ \ N �5L H�P
�DN�N P	]5K V$K H5]�P9H�	g5K N g5K L�Z P	�5H=N L I K M�W=L K�W=M M �5X0K ]�N P��$K�� M X0W9\ \ � P9L
� \ W=L S9K	� ^�5�K S9I H5H5I H5S�	I N g&N g5KUM X0W9\ \ ` Z P
�5H9N L O0Z W9M K��K�>L M N*K M N W	�5\ I M g&N g5KUH5P ` P J=K L \ W=V&V5L P9V$P9M I N I P=H
I H&Z W=M K	N g5W9N�N g5K�S9P J=K L H5X0K H=N M*W=L K	Q L K KUH5P9N�N P"�5M K�W9H�P J=K L \ W=V5V5I H5S�K X0I M M I P=H5M�N W q&P=L�N P�W
�>P=\ I M g
W9H K q5I M N I H5S0P9H5K9^�8�K NUI H�X0W=H9O�Y�G X0K X"�>K L*M N W9N K M�l Q �5\ \ O>m�K q5K X0VDN I H5S0W=\ \��>L X0M	I H&N g5K�N L W9]5I H5S
M K Z N P9L�Q L P9X�V5L K J9W=I \ I H5S�Z W9L �$P9H>p9K H5K L S O0N W9qDK M�M K K X0M�N P"�>KUV>P=\ I N I Z W=\ \ O�I HDQ K W9M I �5\ K9^ ���*g5W N*Z \ K W=L \ O
S9I J=K M	L I M KUN P&K q5V5\ P9L K�M K Z P=H5]D` �$K M N�P9VDN I X0W=\$H5W9N I P9H5W=\�K X0I M M I P=H5M*Z P9H=N L P9\ M ^�� K�	I \ \�Z g5W9L W=Z N K L I ( K
M �5Z g�V$P9\ I Z I K M&W=H5W9\ ODN I Z W=\ \ O,M g5P 	I H5S& �I H�V5W=L N I Z �5\ W=L  *N g5K I L�I X0V5\ I Z W9N I P9H5M"	I N g�L K S9W=L ],N P,Z P=M N
K @�K Z N I J=K H5K M M	W=H5]&N g5K�M I ( KUP9Q�N g5K�V>K L X0I N*Z W9V$^
� ��� � � � � � � �+� ��� � ª�� � � �U¦ � � � �9� ��� � �	� � � ��� �>� � � � ��� � � � � � � � ��¬�� � ��¢*� � � � ���9� ¬$� �+� � � � � � �	� �9� �+� �9¦ � ��� � ¢*�

± �9� � � ¸9� � � � � �9�$���9� � ¢*� � ® � ¢��9� � � � � �	� � � � � � ¤*¢*� ¤	£9� � � ¸ ��� � � ¢,��� � ©*� �U� � ��� � � ¦ � � �*� � � � � � ª
� � ����� � ¢	� � ¤ ´$� � � � � �9��� � � � � ¤ ® � � � � � � ¦�� � © � �	� � ��� � � � � ¦0� �&£9� � ��� � ��� � � ¦ � � �0� �9¦0� � � � � � ¦ � � �0� � � � � �U� � ®

� � � � � �0�9� � � � £ � ¤�� �*¦ � ³9� � � � � � � �$� � � � �	§ ¬�¬�¬�ª £ � �9¦ � � ¸ �9� � ¯ ¢�� � � � � � � � � ¢�ª ¦ � ¶>� � � � � ¬�� � ��� � �	� � � ��¹ � � � � � � �D¹5� �9¦
¹ �>� � � � � � £9� � � � � � � � � �9¹ ¨ ª$· � � �D� © � ¢*� � � � �U� �5� � ��� � � ¦ � � �	� � � � � ��� � � ¢,� �9� ��� � ©U� � � � � ��£9�+� © �9� � � � ¦U� ��� � �+� � � �
� � � � � ��¢	� � � � ¤�£9� � � �9� ��¬�� � � � � �$� � � � � £ � �+� � £9� � � � � � � �>� � �+� � ©�� � � � � � � �>� � �+� � �9� � ¦ � � � ¦�� �9¦ � � �9� �9� � £ � ��� �	� � � ¬�� �
� � � � ��£ �9¦ � � � � ª

n



�*g5K�M K Z P=H5] V5W=L N�P Q�N g5K�V5W=V>K LUW=]5]5L K M M K MUN g5K�\ W9L S=K ` Z P
�5H9N L O Z W=M K ^"�*g5K�S9P J=K L H5X0K H=N M�P Q
M �5Z g�Z P
�5H9N L I K M�W9L K�W �W=L K+N g5W9N�N g5K I L�V>P=\ I Z OUW	@$K Z N M�N g5K�V5L I Z K�I HUN g5K�I H9N K L H5W N I P=H5W9\9V$K L X0I N�X0W9L �9K N
I H5];�5Z I H5S�N g5K X�N P�X0W9H5I V;�5\ W9N K*N g5K	N K L X0M*P Q+V>K L X0I N�N L W9]5KUI H0N g5K I L�Q W J=P=L�	g5I \ K��$K g5W J5I H5S��	W=M g
	I N g�L K S9W=L ]�N P	N g5K*P N g5K L+Z P
�5H9N L I K M �9V$P9\ I Z I K M ^�+UM9�=H5P 	H�Q L P=X M N W9H5]5W=L ]�N L W9]5K�N g5K P=L O	 =M �;�5M I ]5I K M
P9H�K q5V>P=L N M�W9H5]�N W=L I @$M�P=H�I X0V>P=L N M$P9Q5V$K L X0I N M'�P
�5\ ]��$K+N g5K �>L M N ` �>K M N+I H5M N L �5X0K H=N M�Q P9L�N W9L S=K N I H5S
N g5K�N K L X0M�P9Q*V>K L X0I N�N L W9]5K9^�5��DN�M I H5Z K0M �5Z g N L W=]5K0V>P=\ I Z O I M�H5P9N�W9N�N g5K0Y�G'X0K X"�>K L�M N W N K M �
]5I M V>P=M W9\  9N g5K I L+S9P J=K L H5X0K H=N M+X0I S=g9N�M K K ��N PU]5I M N P=L N�N g5K I L�K H9J5I L P9H5X0K H9N W=\DV$P9\ I Z I K M�W=M+WUM �5L L P9S=W N K
Q P9L�N L W=]5K�V$P9\ I Z O&l 7�W=L �
�5M K H�o kDb9a��=GU\ V5g0o k9kDb9m ^9! H�Q W9Z N  		I N g�N W=L I @$M9�>K I H5S��5H5W J9W=I \ W	�5\ K��K \ Q W9L K `
X0W q5I X0I ( I H5S S=P J=K L H5X0K H9N M0P QU\ W=L S9K&Z P	�5H=N L I K M"	I \ \:�>K�M g5P 	H N P ]5I M N P=L N�N g5K�V$K L X0I N�V5L I Z K$�=O
X0K W=H5M*P Q+W=H�K X0I M M I P=H5M�N W9q l 	I N g&W0V>P=M I N I J=KUP=L*H5K S=W N I J=K�L W N K m�\ K J5I K ]�P=H&N g5K I L�N L W=]5I H5S�M K Z N P9L ^
! Q�K X0I M M I P=H5M�N W q5K M&I H,N g5K�N L W9]5I H5S M K Z N P9L&W=L K L �5\ K ],P
�DN  	K ^ SD^ �$K Z W	�5M K W Z K H9N L W=\	W
�DN g5P9L I N O
g5W9M�I M M �5K ] W�H5P ` P J=K L \ W=V ]5I L K Z N I J=K  �N g5K�S9L P
�5V W=\ \ PDZ W9N I P9H l M N I \ \ m�Q W9I \ M	N P$�$K�K 2&Z I K H9N ^�� K�W=\ M P
I ]5K H=N I Q O N g5K&V5L K J9W9I \ I H5S��>M Z W=\�K qDN K L H5W=\ I N I K M�W=H5] Z P9X0V5W=L K�N g5K&K �
�5I \ I �5L I �5X W9\ \ PDZ W N I P=H5M�P Q*N g5K
\ W9L S=KUW9H5] M X0W9\ \$Z P	�5H=N L O�Z W9M K�	I N g�L K M V>K Z N	N P�N g5K�Z P
�5H9N L I K M �;�K \ Q W9L K�V$P9M I N I P=H5M ^

�*g5K V5W9V$K L0I M0P9L S=W9H5I ( K ],W=M�Q P9\ \ P 	M ^�RDK Z N I P9H�n M K N M��5V,N g5K�X0PD]5K \  �Z g5W9L W=Z N K L I ( K M�N g5K
K 2&Z I K H9N W=\ \ PDZ W9N I P9H�W9H5]�]5K N K L X0I H5K M&N g5K �>L M N ` �$K M N L K S
�5\ W N I P=H Q L P=X N g5K V>K L M V>K Z N I J=K P9Q�N g5K
S9L P
�5V�P Q+Z P	�5H=N L I K M	I H&N g5KUZ P9X0V$K N I N I J=KUX0W=L �9K NUM ODM N K X�^�RDK Z N I P=H�_�K qDV5\ P=L K M*N g5K�M X0W9\ \ ` Z P
�5H9N L O
Z W=M K�P9Q�S9P J=K L H5X0K H=N M�	g5P�Z W=H K I N g5K LUQ L K K \ O Z g5PDP9M K�W=H K X0I M M I P9H5M	N W9q I H N g5K I L	N L W=]5I H5S&M K Z N P=L
P9L�W9L K	Z P9HDQ L P=H9N K ]�	I N g&M �5Z g&W�N W9q�N g5W N*V5L K K qDI M N M*W9H5]&I M�I H5K L N ^�RDK Z N I P=H0j�]5K W9\ M�	I N g0N g5K	M W=X0K
I M M �5K M�W=M�RDK Z N I P9H _��;�DN�	I N g S9P J=K L H5X0K H=N M�	g5P�W=Z Z P	�5H=N�Q P9LUN g5K�I X0V5W=Z N�P9Q�N g5K I L�V>P=\ I Z I K M	P=H
N g5K�N K L X0MUP9Q�V>K L X0I N	N L W=]5K  �W9H5] I N�W=\ M P&W9I X0MUW N�M V$K Z I Q ODI H5S&N g5K�W9\ \ PDZ W N I J=K�]5I M N P9L N I P=H5MU];�5K�N P
N g5K�\ W9L S=K ` Z P
�5H9N L O�W9M M �5X0VDN I P=H$^�RDK Z N I P9H a�Z P=H5Z \ �5]5K M ^

� ������� �	��
'�	��� ���$� ������������
������,� � 
�!&��� ��� -������$� ��	A��������



���� �	�

! H,N g5I M0M K Z N I P9H4�K��>L M N�]5K M Z L I �>K�N g5K X0PD]5K \  �N g5K H *K Z g5W=L W9Z N K L I ( K�N g5K K 2&Z I K H9N�W9\ \ PDZ W N I P=H
W9H5] �>H5W9\ \ O ]5K N K L X0I H5K�I H N g5K�Z P9X0V$K N I N I J=K�X0W9L �9K N�M O5M N K XN g5K�K X0I M M I P9H5MUZ P9H=N L P9\�V>P=\ I Z O N g5W N
I M*K 2&Z I K H9N	Q L P9X�N g5K�V$K L M V$K Z N I J=K�P Q+N g5KUY��	R�S=L P	�5V�P9Q+Z P
�5H9N L I K M ^

�������������� � ��P=H5M I ]5K L�W S=L P	�5V P9Q��,Z P	�5H=N L I K M  �M �5Z g W9M�N g5K&Y��5L P9V$K W=H G	H5I P=H� +K X"�>K ]5]5K ]
I H N g5K�*P9L \ ]�K Z P9H5P=X�O=^ +	\ \	Z P
�5H9N L I K M&I H N g5W N�S9L P
�5V,V5W=L N I Z I V5W9N K�I H,W=H,I H=N K L H5W9N I P9H5W=\���� �
K X0I M M I P=H5M�N L W=]5I H5S M Z g5K X0K l Y��	R5m�N P��>K M V>K Z I �>K ]4�>K \ P �^4�*g5K K Z P9H5P=X�O,P Q�K W=Z g,Z P	�5H=N L O��
� �����! � � �  ��"�Z P9H5M I M N M�P Q	N *P M K Z N P=L M�#%$	W9H5]�&'$:	g5P=M K&P
�DN V;�DN M�(*) $ W=H5]�+!) $ W=L K&V5L PD];�5Z K ]

_



	I N g M P9X0K �5q5K ] Q W=Z N P=L M�W=H5])	I N g N g5K0I H5V;�DN M�� � $ W=H5]�� � $  +L K M V>K Z N I J=K \ O	 +P9Q�Q P=M M I \�Q �5K \ ^ � �*g5K
M N L I Z N \ O�Z P=H5Z W J=K�V5L PD];�5Z N I P=H&Q �5H5Z N I P=H5M*W9L K �

( ) $ � # $
� � � $�
	 W9H5] +!) $ � & $

� � � $� 	 � l o m

��� � K X0I M M I P9H5M*W9L K�V5L P9V$P9L N I P=H5W9\5N P�N g5KUI H5V;�DN	P Q�Q P9M M I \>Q �5K \  5W9H5]&N g5K L K Q P=L K�*K�M I X0V5\ O�N W
�9K�� � $
W9H5]�� � $ N P0]5K H5P N K�N g5K�Q �5K \�I H5V;�DN	W=M��K \ \�W=M*N g5K������UK X0I M M I P=H5M ^:�*g5K�Z P9H5M �5X0VDN I P=H ( $ W9H5]%+ $
P Q�N g5K M K�S=PDPD]5M�ODI K \ ]5M�N g5K��DN I \ I N O�

$ ��� $ � ( $�  + $� 	 l n9m

N P�N g5KUL K V5L K M K H9N W9N I J=K�Z P9H5M �5X0K L*P Q+Z P
�5H9N L O � ^:�*g5KUV5L I Z KUP9Q�N g5K�H5P9H=N L W9]5W
�5\ KUS9PDPD]�# I M�� � $ I H
Z P
�5H9N L O%�+W=H5]&N g5K�Z P9H5]5I N I P=H0Q P=L*Z \ K W9L I H5S�N g5K0l ]5P=X0K M N I Z m�X0W9L �9K N	I M

( $ � (*) $ � l _=m

f PDPD] & W=H5]0Q P=M M I \>Q �5K \$W=L K	N L W9]5K ]&P=H��P=L \ ]&X0W=L �9K N M*W N*V5L I Z K M�� � W9H5]����  >L K M V$K Z N I J=K \ O=^�RDI H5Z K
N g5K�S=L P	�5V P9Q�Z P	�5H=N L I K M��5H5]5K L�Z P9H5M I ]5K L W N I P=H I M�M X0W9\ \�	I N g L K M V$K Z N�N P&N g5K0L K M N�P Q�N g5K"�P=L \ ]� 
W9\ \�Z P	�5H=N L I K MUI H N g5W N�S9L P
�5V N W	�9K�N g5K�V5L I Z K M�����W9H5]
� � W9MUS=I J=K H$^'�UP&Z P
�5H9N L O I H N g5K�S=L P	�5V I M
K H5]5P *K ])	I N g P 	H Q P=M M I \$Q �5K \�L K M K L J=K M ^��*g5K L K Q P=L K�W=\ \$Q �5K \�I H5V;�DNUH5K K ]5MUN P$�>K�I X0V$P9L N K ] l W=H5]
I M�l X0W9I H5\ O>m�V5W9I ]&Q P=L��9O�K qDV$P9L N M	P9Q+S9PDPD] &��>M K K��>K \ P Um ^

+	M&Q P9L�������K X0I M M I P=H5M0Z P9H=N L P9\  *N g5K S=L P	�5V�P Q�Z P	�5H=N L I K M�W9M&W%	g5P9\ K Z P=X0X0I N N K ],I N M K \ Q
N P L K M N L I Z N�I N M�N P9N W9\�K X0I M M I P=H5MUN P M P9X0K&\ K J=K \ �������� ^)��P X0K K N�N g5W9N�K X0I M M I P=H5M�N W9L S=K N��� N g5K
Z P
�5H9N L I K M�\ K JDO0W�H5W9N I P9H5W=\5K X0I M M I P9H5M�N W q0I H0N g5K I L�M K Z N P9L M # -	,#B*N W
�9KUV5W9L N*I H0W�� P=I H9N�K X0I M M I P9H5M
N L W9]5I H5S&M Z g5K X0K�l Y��	R5m�	I N g X0W=H5]5W N P=L O V5W9L N I Z I V5W N I P=H�P9Q+N g5K I L	M K Z N P=L M &0^�! H W9]5]5I N I P=H� >K W9Z g
Z P
�5H9N L O X0W O�W=\ M P0\ K JDO�W=H K X0I M M I P=H5M�N W9q�I H I N M*M K Z N P=L & 	g5I Z g�*P	�5\ ]�N g5K H P J=K L \ W=V�	I N g&N g5K
Y��	R>^&��P�L K H5]5K L�N g5W9N�V$P9\ I Z O�X0I q0P9V$K L W9N I P9H5W=\5K W9Z g&Z P	�5H=N L O���I M�W9M M I S=H5K ]&W�,#-	. / 0 ,�-	1'< E"/ > > / 0 ,;> - 
# � $�! �  DM �5Z g0N g5W9N#" $ � $ �$��  DW=H5]0I N�M V5\ I N M��5V&I N M�H5W9N I P9H5W=\5K X0I M M I P9H5M�Z W9V&I H9N P�N *P"> <  . 0 = -	1 - 
;>  � � $ W=H5] � � $  >M W N I M Q O5I H5S&% � $ � � � $�' � � $ � l j=m( ) ��¦ � � � � �9� � � � �0� ��¢	� ¦ �	£9� � ¬$� � ��� ¤ �9� ��� ��� � � � � �$� � � � �U§ � � � ´5� � � ´>� � � � ¨�� �9� �*¦ � ³9� ��¬�� � �0� � � �9� � ��� ��� � � � �
� �9� � � ¸9���� �¡+� � � � � � �+�9� ��� � � ��� �D� � � � � ¤*� � � � � � � � ¦=ª* ��� �9� �*� � � �*� � � � � � ��¦ � � � � �*� � �9� � � � �9��� �9¦�� � £9� � � � � � ��� � � � � � � ¦�� ��� � � ¢A� �9¦ � � � � �	�9� � � � � �$¦ � � � � � � � � � � ª�«
� � � �	� �9¦ � � � � � � �U� ��� � � � ¢�� � ��¦ � � � � � �$� � ��� � � �U� �D� � ��� � � �9� � � � � �+¸ � � �$�9� � � � � �D¦ � � � � � � � � � ª+ · � ��� � � ��� � �9� ��£9� � �9¦	� �U� ¢�� � � � � �9�$� �*£9����� � � � � � � � � �D� � �9� � � � � � �$¬$��� � � � ¢��+� �9� ��� ��� ��� ¢*� � � � ��� �9� �U� � �
� � � � �D¹ �>� � � � �=£ �9� � � � � � ® � � ® �9� �9� �9� ¢�� � � � � �9�$� � � � � ª, G � � � � � � � � ��� � ���9� �9� � ´9� � ���9� � � � �9� �5� � �9��� � ��� � �9� � ¦ � � � ¦U� �	£9��� © � � � � � �9��¬�� � � ��� � �*� � � � �+� � � �U� � � � � � � �
� � �9��� ��� � � � ¢*� ¦U� �*£9��¦ � � � � ¢�� � � ¦U£ ¤	�9� � � � �9� �D� � � � � � � � � � ª>� ��� � ��� � � ��� �5� � ���$��® � G �U¢*� ¢�£9� � ® � � � � � �$�9� � �
� � ¢*�U¦ � � � � � � � � �0¬�� � �0� � � � � ¦�� ��¸ © � � ��� �9� �*� � � � � ´>£ � ��� � �U� � � � � � ��� � � � � � � � ¤&§ �$��� � ¢�¢*� � � � � �9¨�� � �9� � � ��� �
� � � � � � �*� � �>� � � � � � � �+� �+£9��� £9� � � � � ¦�£ ¤��9� � � � �9� � � � � � � � � � � �D� �*� � �+� � � � �9¦�� ¢*� � � � � �9�D� � � ¦ � � ��� �9� � ��§ ¾ - - . ® ¾ - ¿ ¾ ¨ ª

j



�*g5K0M K Z N P9L W=\+Z W9V � � $ I H Z P	�5H=N L O �*I M�I X0V5\ K X0K H9N K ])�=O W=H K X0I M M I P=H5M	N W9q I H M K Z N P=L #%$�	g5P=M K
L W N K�I M*M K N	M �5Z g�N g5W9N � � $ � � � $ � l a9m

��P	�5H=N L O���I M M �5K M+N g5K	W=X0P	�5H=N � � $ P Q�X0W=L �9K N W
�5\ K*K X0I M M I P=H5M+V$K L X0I N M+N P��$K*W=\ \ PDZ W9N K ]�N P�W9\ \ �>L X0M
l P9L�I H5M N W=\ \ W N I P=H5M m�I H0I N M�M K Z N P=L & W9Z Z P=L ]5I H5SUN P�M P9X0K	L �5\ K ^ � �*g5K M K	V$K L X0I N M�Z W9H�N g5K H��$K*N L W9]5K ]
W9X0P=H5SUW=\ \5Z P
�5H9N L I K M�P Q$N g5K	S9L P
�5V$^9+�X0W=L �9K N�Q P=L+V$K L X0I N M9	I \ \DW=L I M K:	I N g�N g5K*W=S9S=L K S=W N K*M �5V5V5\ O
�>K I H5S �5q5K ] W N�" $ � � $ W9H5]$	I N g�W0V$K L X0I N	V5L I Z K�����N g5W9N�	I \ \$Z \ K W9L�N g5K�X0W=L �9K N h�

$
� � $ � �

$
� � $ � l d=m

�	P9N KUN g5W N	W=\ N g5P	�5S=g l d=m�W=\ \ P 	M�Q P=L*K qDV$P9L N M	W9H5] I X0V>P=L N M�P9Q+V>K L X0I N M � � � $��� � � $ "�W=H5]�g5K H5Z K�Q P9L� � $ ' � � $ � � � $ ' � � $ �� � $  DN g5K�K �
�5W9N I P9H5M�l j=m�`Ul d=m�I X0V5\ O�
$
� � � $�' � � $ " � �

$
� $ �$�� �

��g5K H�N g5K�Y��	R�I M*I H5M N W9\ \ K ]� 5Z P
�5H9N L O � � M��5W=\ W9H5Z KUP9Q+V5W ODX0K H9N M�l Z �5L L K H=N	W=Z Z P	�5H=N m�I M

� � � � � $�� � � $ " ' � � � + ) $�� + $ " � ��� � � � $ ' � � $ " � � � l b9m

	 � � ��
��� � � � ���
� ����
��*� ��P0Z g5W9L W=Z N K L I ( K�N g5K�K 20Z I K H=NUW9\ \ PDZ W N I P=H0Q P9L*N g5K�S=L P	�5V P Q�Z P
�5H9N L I K M
N W	�DI H5S&V5W=L N�I H K X0I M M I P=H5M*N L W=]5I H5S&Z P9H5M I ]5K LUW�M PDZ I W=\�V5\ W9H5H5K L � M�P9VDN I X0I ( W N I P=H�V5L P
�5\ K XI X0V5\ I K ]
�=O0N g5K���W9S=L W9H5S=K W=H

� � ���� � � � � ( �  + � " ' ���� � �! # � � � � � " � ( � " ' �����$# � � � � � � � � � � � � "' ��%��& �� � � � � � � � � � � " ' � �!' & � � � � � " � + � ( � � � � � � � ' � � � " "  l e=m

	g5K L K�� �  ��� � � W=H5])� � ! � W9L K*Z P=H5M N W9H=N M�W9H5]�	g5K L K�N g5K � � Q P9L�*����! � � �  �&]5K H5P9N K*Z P=H5M N W9H=N
V>P=M I N I J=K"�K \ Q W9L K"*K I S=g9N M ^����5M K L J=K0N g5W9N�I H,l e=m�� ��I M�W9M M �5X0K ] N P��>K&W9L �5I N L W=L I \ O ]5K N K L X0I H5K ]
I X0V5\ ODI H5S*N g5W N�N g5K�M P=\ �DN I P9H�N P�l eDm�H5K K ]�H5P9N+M W9N I M Q O0l dDm ^ �	P=H5K N g5K \ K M M  9N g5K �>L M N ` P9L ]5K L�Z P=H5]5I N I P9H5M
P Q�l eDm+]5P�Z P=L L K Z N \ O&Z g5W9L W=Z N K L I ( K	N g5KUK 2&Z I K H9N	W9\ \ PDZ W N I P=H�Q P9L�N g5P=M K	J9W9\ �5K M+� � � � Q P9L�	g5I Z g0N g5K
M P9\ �DN I P=H0N P l e=m�M W9N I M �>K M�l dDm ^ ,

�*g5K �>L M N ` P9L ]5K L�Z P9H5]5I N I P=H5M�P Q�M P=\ JDI H5S�l e=m+Q P=L�W=H&I H9N K L I P9L�M P=\ �DN I P9H&L K W=]� 5W9Q N K L�M P=X0KUL K W=L `
L W9H5S=K X0K H9NUP Q�N K L X0M  � $�� $� � � �

- � $ W9\ \ �  l k=m

- � $ # $� � ��� & $� � � � ' � � W9\ \ �  l o c=m
. «$��� � ��� � � �U� � � � �=� �>� £9� � � � � � � � �U� �D� � ��� � � � � � ��� �9� � ¤ � � ��� �9� � � � � � � �	� �9¦	� � � � � ��¦ � � � � � £ � � � � �U� �5� ¢*� � � � � �9�

�9� � ¢�� � ��� � ��� ± � � � � � � � ��� � � � � � � � � �	� � � � � ¦ � � � � ª/ G � ��� © � � � � �9� �+� �>� �9� �U�*� � � � � � � ��� � �U£9��� � � � � � ¦*£ ¤U� � � �9¦ � � ¦	� � � � ¢�� � � � ª
a



	g5K L K - � $ � � � $ � ��& $ ^��*g5K�I H=N K L V5L K N W N I P=HUP Q�l k=m$W=H5]0l o cDm>I M�M N L W9I S=g9N Q P=L �W=L ]$h�l k=m$L K V5L K M K H9N M�N g5K
�5M �5W9\$Z P9H5]5I N I P=H0P9Q�K 2&Z I K H5Z O�I H0Z P9H5M �5X0VDN I P=H&W9H5] l o c=m�I M�N g5K�*K \ \ ` �=H5P 	H&L �5\ K	Q P9L�V5L PD];�5Z N I P9H
K 2&Z I K H5Z O l P=L�Z P9M N*K @$K Z N I J=K H5K M M m�	g5I Z g&L K �
�5I L K M�N P�K �&�5W9\ I ( K	X0W9L S=I H5W9\>W	�5W9N K X0K H9N*Z P=M N M�W=Z L P=M M
M K Z N P9L M ^

�!��
� ����������� � � � ������
���� � � �*� ���*g5K H5K q=N�M N K V�I M�N P Z g5W9L W=Z N K L I ( K�N g5K H5W N I P=H5W9\*K X0I M M I P9H5M
Z P=H9N L P=\9N g5W N�`#�5H5]5K L�Z P=H5]5I N I P9H5M�P Q>V>K L Q K Z N�Z P9X0V$K N I N I P=H	`$I M�Z W=V5W	�5\ K+N P	]5K Z K H=N L W9\ I ( K+N g5K�K 20Z I K H=N
S9L P
�5V W=\ \ PDZ W9N I P9H I X0V5\ I Z I N \ O�S9I J=K H)�=O l kDm	W=H5] l o c=m ^"��P�N g5W N�K H5] M �5V5V$P9M K0K W=Z g Z P
�5H9N L O �*I H
N g5K�S9L P
�5V g5W=M	Z g5P=M K H M P=X0K�V>K L X0I N	Z W9V � � $���� �  � $ 	 W=H5]�N g5K�Y��	R I M	I H P=V>K L W N I P=H$^�7�P=L K P J=K L  
\ K N�
 � $ W=H5]�
 � $ �$K�N g5K0K X0I M M I P=H5M	N W9q L W9N K M�I H Z P	�5H=N L O � � M�M K Z N P9L M'#�W=H5] &&^"�*g5K0W=M M PDZ I W9N K ]
V5L P �5N M*N g5K H W9L K� � $ # $ � � � $ " � � 
 � $ ' ��� " � � $ W=H5] � � & $ � � � $ " � ��� � � � $�� � � $ " � � 
 � $ ' ��� " � � $  
W9H5]�N g5K�>L M N ` P=L ]5K L*Z P9H5]5I N I P=H5M�Q P9L*V5L P �5N	X0W q5I X0I ( W9N I P9H&L K W=]� � $ # $� � � � $ " �
 � $ ' ��� W=H5] � � & $� � � � $ " �
 � $ ' ��� ' � � � l o=o m

7�W9qDI X0I ( I H5S�N g5K�Z P9H5M �5X0K L � M��DN I \ I N O&M �;�&� K Z N	N P�g5K L��;�5]5S=K NUZ P=H5M N L W9I H=N * �	ODI K \ ]5M� $� � ( $  + $ " � � � � $ W=H5] � $� � ( $  + $ " � � � �  l o9n9m

	g5K L K � L K V5L K M K H=N M+N g5K*Z P9H5M �5X0K L � M�X0W9L S=I H5W9\&�DN I \ I N O�P Q$I H5Z P9X0K9^���P9X0V5W=L I H5S�l k=m�W=H5]�l o c=m'	I N g
l o9o9m�W9H5] l o n=m�I X0X0K ]5I W N K \ O�O5I K \ ]5M * *

��� ��� ��� � � � �������
� < . � � $ � - � $ � 
 � $ � � � -	,�B�
 � $ � ��� 0 =�-	1 1 � �����#< ,). �#<�/ ,;. < = ,�-	. / 0 ,#-	1 
#< = E"/ .�E�-	= �
< .:-	,�B�. �#<
,#-	. / 0 ,�-	1�E�-	= �&< . > � 0 =�?&0 0 B�� -	= <�/ ,�< �  &/ 1 / ! = /  &E -	,�B�. �#<�- > > 0  / -	. < B�-	1 1 0  -	. / 0 ,�/ >"< "  / < ,#. � 0 =
. �#<$#�� � 	 ?	= 0  
�0 �� 0  &,;. = / < > �$% ,�-
B
B	/ . / 0 , � . �#<�< "  / < ,;.�> <  . 0 = -	1  - 
;>�-	= <�/ E
#1 /  / . 1 &"B&< '�,�< B(! &� � $ # $� � � $ � � � $ " �
 � $�' � � �
�*g5K��5H5W=X��5I S
�5P	�5M0X0K M M W=S9K P9Q�3�L P9V$P9M I N I P=H�o I M�N g5W9N0N W q5K M l P=L0M �;�5M I ]5I K M m0\ K J5I K ],I H,M K Z N P=L
&W9L K&K 20Z I K H5Z O=` L K ];�5Z I H5SD^)�*g5K&M V5\ I N�P Q	H5W9N I P9H5W=\�K X0I M M I P=H5M�Z W9V5M�H5K K ] N P)�>K&M �5Z g N g5W N�N g5K
N W q L W N K M�I H W9\ \�H5P9H=N L W9]5I H5S M K Z N P=L M�K �
�5W=\+N g5K&V>K L X0I N�V5L I Z K0W=H5] W=L K0g5K H5Z K0N g5K0M W=X0K0W=Z L P=M M
Z P
�5H9N L I K M ^�7 P9L K P J=K L  DN g5K��5H5I N�K X0I M M I P=H5M+Z P=M N M�X��5M N:�>K�N g5K*M W=X0K*W9Z L P9M M�M K Z N P=L M�W9H5]0Z P
�5H9N L I K M
I X0V5\ ODI H5S&N g5W9N�X0W9L S=I H5W9\�W	�5W9N K X0K H9N�Z P9M N M�W9L K0N g5K0M W=X0K0W=Z L P=M M�M K Z N P=L M�W=H5] Z P
�5H9N L I K M ^)! N�I M
N K X0VDN I H5S*N PUZ P=H5Z \ �5]5K�Q L P=X l o c=m�W9M95 �=g5L I H5S9K L�K N+W=\ ^�l n c=c9dDm�M K K XAN P	]5P	N g5W9N�N g5K L K�W=L K�X"�5\ N I V5\ K
F ) G � ��£ �9¦ � � �$� � �9� � � � � � �5� �+*-,. / 0 *-,1 / 0$2 . / 3 . / 0$2 1 / 3 1 /+4�5-. / 6-/ 0 5-1 7 / ¬�� � � ��*-,. / � �9¦8* ,1 / � � ��¢*� © � ¢�� ¢ � � � ¸ � �� �9¦*¬�� � � � 2 . / 3 . / 092 1 / 3 1 / � � �+� � �+� � ©	� � � � � � � �>� � � ¤ � � � ¦	� ��� � ��� � �9� � ¢�� ��� ����� � ¢*�9� � ¢,¬�� ¤ ªF F � � ��� � � ��� � ��� � ¤ � � ¯ � ¦U� �9� � ¤ � � �>� � ��� � � � � � � ��� ��� � ª$§ ¾ - - Â ¨ ª

d



Z P=X0V>K N I N I J=K�K �
�5I \ I �5L I W�K q5g5I �5I N I H5S�P9H5K0W=H5] N g5K&M W9X0K0K �
�5I \ I �5L I �5XW9\ \ PDZ W N I P=H W9\ P=H5S$	I N g N g5K
N W q L W9N K M 
 � $ � ���*Q P=L	W9\ \��Ul W=M	I H�3�L P=V>P=M I N I P9H o9m*W9H5]�
 � $ ��
 � ��� � �  ��� 	 Q P=L	W9\ \���W=H5]�	I N g
N g5K�K �
�5I \ I �5L I �5X'V$K L X0I NUV5L I Z K��� ��� � � � � 
 � ^�[	P *K J=K L  �Z \ P9M K L	I H5M V$K Z N I P9H L K J=K W9\ M	N g5W9N 
 � � �
I MUW&H5K Z K M M W9L O K 20Z I K H5Z O Z P=H5]5I N I P9H� '�>K Z W
�5M K�Q P=L��� � �� � � N g5K�Z �5L L K H=N ` W=Z Z P	�5H=N�Z P=H5M N L W9I H=N0l b9m
*P	�5\ ]��>KUJ5I P9\ W9N K ]$^

! H,X0P9M N&Y�G�X0K X"�>K L�M N W N K M0K X0I M M I P=H5M�N W q5K M0P=L�P9N g5K L0K X0I M M I P=H5M�Z P=H9N L P=\*I H5M N L �5X0K H=N M
V5L K K qDI M N K ] I H�N g5K I L	N L W9]5I H5S&M K Z N P=L M�	g5K H N g5K�Y��	R g5W=])�$K K H I H=N L PD];�5Z K ] I H n c=c=a& $W=H5] M P=X0K
P Q�N g5K M K�I H5M N L �5X0K H=N M*g5W J=K�M I H5Z K��>K K H X0W9I H=N W9I H5K ]$^9�*g5I M*S9I J=K M*L I M K	N P�N g5K�&�5K M N I P=H�W9M�N P0g5P 
W9H K X0I M M I P9H5M	N W q I H M K Z N P9L'&'W @�K Z N M"-	,%/ ,#B	/ D / B- ;-	1  0  &,;. = &�� >
	�< 1 � -	= < 	 E�- �	/ E"/ � / ,;?�< E"/ > > / 0 ,;> 0 ,;. = 0 1  5I Q�Q P=L*M P9X0K�L K W=M P9H5M	V>P=\ I Z O�X0W	�9K L M*Z W9H5H5P9N	P9L*]5P0H5P9N	Z P=X0V5\ K N K \ O&L K X0P J=KUN g5W N*N W9q>^

! H�M �5Z g�W M K Z P9H5]D` �>K M N�M K N N I H5S W Z P
�5H9N L O�� M�P9VDN I X0W=\*K X0I M M I P=H5M0Z P=H9N L P=\�	I \ \��>K M g5P 	H
N P ]5K V>K H5]�P9H4	g5K N g5K L�P=L&H5P N I N M&S9P J=K L H5X0K H=N�N W	�9K M&I H=N P W=Z Z P	�5H=N&N g5K I X0V5W=Z N�P9Q�I N M&P 	H
V>P=\ I Z O P9H N g5K�K �&�5I \ I �5L I �5X'V$K L X0I NUV5L I Z K ^ * ��! H N g5K�Q P=\ \ P 	I H5S&RDK Z N I P9H _�*K�K q5V5\ P9L K�N g5K�� M X0W9\ \
Z P
�5H9N L O&W9V5V5L P=W9Z g��DP9Q�S9P J=K L H5X0K H=N M�]5I M L K S=W9L ]5I H5SUN g5K	I X0V5W=Z N�P Q$N g5K I L�K X0I M M I P=H5M�Z P=H9N L P=\5P=H�N g5K
K �&�5I \ I �5L I �5X V>K L X0I N�V5L I Z K ^)+	Q N K L�N g5W N�N g5K0N K L X0M ` P Q ` V>K L X0I N ` N L W=]5K�K @�K Z N"	I \ \��>K&I H5Z \ �5]5K ] I H
RDK Z N I P9H�j5^

�� ��� � ���)��� %)� �"#�����#�� � ��� �	�"��������
����

��P9H5M I ]5K L*W9H�I H5]5I JDI ];�5W=\>Z P	�5H=N L O �9	g5P9M K�S=P J=K L H5X0K H9N*N W
�9K M*N g5KUV>K L X0I N*V5L I Z K�����W=M*S9I J=K H&W=H5]
W9I X0M�W9N�X0W q5I X0I ( I H5S I N M�Z P
�5H9N L O�� M"�K \ Q W9L K&]5K �>H5K ],W9M�I N M�L K V5L K M K H=N W N I J=K�Z P9H5M �5X0K L � M"�DN I \ I N O9^
�>P9LUZ P9H=J=K H5I K H5Z K0P9Q�H5P N W9N I P9H N g5K�I H5]5K q%�*I M�M �5V5V5L K M M K ] W=H5] S=PDPD] &'I MUZ g5P=M K H W=MUH&�5X0K L W=I L K
l � ��� �9m ^��*g5K	Q P
�5L*K H=JDI L P=H5X0K H=N W9\$V$P9\ I Z O0I H5M N L �5X0K H9N M � �  � �  +
 � W=H5](
 � W=L KUH5P9N*I H5]5K V>K H5]5K H=N ^
! Q�N g5K�S=P J=K L H5X0K H9N�5q5K M � �  �	g5I Z g�	I \ \��>K�W9M M �5X0K ] g5K L K W9Q N K L  $N g5K H � � I M	]5K N K L X0I H5K ]�J5I W l j=m
W9H5](
 �UJ5I W&l a=m  DW=H5]0N g5KUZ g5P9I Z KUP Q�
 �UL K X0W=I H5M+Q L K K ^�[UK H5Z K�*KUL K S=W9L ] � �UW=H5](
 �UW9M�W
�DN P9H5P=X0P	�5M
V>P=\ I Z O�I H5M N L �5X0K H=N M  �	g5I \ K � � W=H5] 
 � W9L K N L K W N K ]�W9M�K H5]5P=S9K H5P	�5M�J9W9L I W
�5\ K M ^ � K�	I \ \ �>L M N
Z P=H5M I ]5K L&N g5K Z P9X0V$K N I N I J=K K �&�5I \ I �5L I �5X P9Q�W M X0W=\ \	P9V$K H�Z P	�5H=N L O,Q P=L&M P9X0K�?	/ D	< , K X0I M M I P9H5M
Z P=H9N L P=\ � � �  
 � "0W9H5]�W Q N K L0N g5W N�N g5K I M M �5K P Q�N g5K�*K \ Q W=L K ` X0W q5I X0I ( I H5S V$P9\ I Z O,Z g5P9I Z K�	I \ \��>K
K q5V5\ P9L K ]$^ �>P9L&S9I J=K H � � �! 
 � "0W9H5],Q P=L&M P9X0K S9I J=K H�V5L I Z K M�� � W=H5] � � W9H�K �
�5I \ I �5L I �5X P Q�N g5K
M X0W9\ \�P=V>K H K Z P9H5P=X�O I M�Z P=H5M N I N �DN K ] �9O W=H K X0I M M I P=H5M�Z W9V � �
 �W�N W9q L W9N K9
 �
 �W V5L I Z K�� ��W=H5]
W9H�W9\ \ PDZ W N I P=H � � �  � �  (� ( )  +* + ) "�M �5Z g,N g5W9N � � �  � �  (� ( )  +* + ) "�I M0W M P9\ �DN I P=H N P N g5K W=S9K H9N M �
P9VDN I X0I ( W N I P=H�V5L P	�5\ K X0M	W9H5] N g5K�Z P=H5M N L W9I H=N M�l _Dm�`�l a=m*g5P=\ ]$^��*g5K�N K H J9W9L I W
�5\ K M � �  �
 �  �� �  � �  � �	 �  �(' �( )  �+ W=H5] +!)UW=L K�]5K N K L X0I H5K ]��9O N g5K�N K H K �
�5W9N I P9H5M�Z P=H9N W=I H5K ] I H l o9m  �l _Dm  �l jDm  �l a=m  
F � �+� � � � � ¢�� � � �$¬�� � �=� � � � � ¤U� � � � � �+� �*� � � � � �+� � � � �+� � � ¦ £9� � �	� ³9� � � ��¬�� � �U� � � � ��� � � � � � ¤	� ��� ¢*� � �=� � � � � � � �+� �
� � �+� � � � �	� �5� � � � � � � � �$�9� � � � � � �9� � � � �*� �U� � ��� G �=ª

b



l b9m  �l o9o9m*W=H5] l o n=m ^ * � � K�K \ I X0I H5W N KUN g5K�J9W9L I W
�5\ K M � �
 � �
 �  (' ( )	W=H5] +!)	I H�N g5K M K�K �&�5W N I P=H5M
N g5L P	�5S=g�M �;�5M N I N �DN I P9H&N g&�5M	Z P=H5]5K H5M I H5S�N g5KUN K H�K �
�5W9N I P9H5M	I H9N P�N g5KUQ P
�5L*K �&�5W N I P=H5M� � 	 # � � � � � "* + �� � 	 # � � � � � "* + � � � � � �  l o _=W=m

� � � � � � � � " '�	 & � � � " � + � � ��� � � � � � ' � � " � �  l o _	�>m
& � � � � " � 
 � � � � � � � � �  l o _=Z m� � #
� � � � � � " � 
 � � ��� � � l o _9]>m

N g5W N ]5K N K L X0I H5K N g5K K H5]5P=S9K H5P	�5M�J9W9L I W
�5\ K M
� �  �� �  +�W9H5]
 � ^ ��P,P	�DN W=I H�X0P9L K �
�5W=\ I N W N I J=K
I HDQ P9L X0W9N I P9H&P=H�g5P AN g5K�M P9\ �DN I P=H&N P l o _Dm�]5K V>K H5]5M	P=H&N g5K�V>K L X0I N*V5L I Z K�� � W9H5] P=H&N g5K�V>P=\ I Z O
V5W9L W=X0K N K L M � ��W9H5]�
 ��*K�	I \ \�Z P9H5M I ]5K L*N g5K�I X0V5W=Z NUP Q�M X0W=\ \�Z g5W9H5S=K MUP9Q+N g5P9M K�V5W=L W9X0K N K L M	P=H
N g5K	K �&�5I \ I �5L I �5X�^���K Z g5H5I Z W9\ \ O0M V>K W	�DI H5S& 
*K*N P N W=\ \ O�]5I @$K L K H=N I W N K�N g5K	K �
�5W9N I P9H5M�I H l o _9WDm ` l o _9]>m h

� + � 
 � � � � � � � � � � � " � � � � � ��� ' � � " � � � � �  l o j=m
� ��� � � � # �(�� � � � � � �+�� � + � �  l o9a9m

� � � '�� � ��� '�� � 
 � � �  l o d=m
# � � � � � � 
 � � � � #
� � � � � � �  l o9b9m

	g5K L K�� � ��� � 	 
 "	 
�� 

 	���  
 	 � ! � I MUN g5K0K \ W=M N I Z I N O P Q*]5K X0W9H5] M �;�5M N I N �DN I P=H W=H5] � � � ���� � � �$� ^

�*g5K0M P=\ �DN I P9H P Q�l o j=m ` l o b=m*Q P9L�N g5K0K H5]5P=S9K H5P	�5M�J9W9L I W
�5\ K M � � �  � � ��W9H5] � 
 ��I M�]5K L I J=K ] I H N g5K
+	V5V$K H5]5I q�+ W=H5]�M �5X0X0W9L I ( K ]�I H���W	�5\ K�o=^ * �

L K M V>P=H5M K��
M g5PDZ ��� � � � � 
 � � � �

� � � � � � � � (*)
� � ( � + ) � + �


� � � ��� � c � c � � �
� 
 � � � c � c � � �� � � ' ' � � c � c ' �
� ¬�� � � �����  "! # $ %'& ( 1*)93 1*)�+ 2 1 , ª

��W
�5\ K�o9h:��P=X0V5W9L W9N I J=KUM N W9N I Z M*P9Q�N g5K�M X0W9\ \$P=V>K H�K Z P=H5P9X�O&Q P9L*K qDP=S9K H5P	�5M	M g5PDZ �DM	I H ���  � �
W9H5]�
 �

��K N��5M�>L M N�Z P=H5M I ]5K L � 
 � �$� ^�+UM�W�L K M V>P=H5M K0M K Z N P=L'&�L K ];�5Z K M��>P9N g N g5K0]5K X0W=H5] Q P9L
Q P9M M I \DQ �5K \ M+W=H5]�N g5K�V5L PD];�5Z N I P9H�P9Q>S=PDPD]�&&^�RDI H5Z K�N g5K�Q W9Z N P9L+]5K X0W=H5] � �	I M �5q5K ]0];�5K�N P�l jDm�W=H5]
l a9m  5N g5K�V5L PD];�5Z N I P=H�P Q�M K Z N P9L�# I M��5H5W @�K Z N K ]$^��*g5K�L K ];�5Z N I P9H P Q � � I H5Z L K W9M K M*N g5K�K qDP=S9K H5P	�5M
F � ) � � ��� �9� �5� � ��� � �9� � ¢*� � ¹ �D£ �9¦ � � �>� � �9� � � � � � �$§ � ª � ªD� � � � � � � �+¿ - ¨=� �D� � �5� �9� � �9¦ � ¦�� ��� � � � �$� ± �9� � � � �9�D£9� � � �9� �
� ¬�� � ��� �*�� � � � �$� � ¬ � � �+£ �9¦ � � ��� � �9� � � � � � �$� ��� ¢*� � � � ¦	£ ¤�§ - ¨ ´=§ . ¨�� �9¦	� � ��¦ � ¸ � � � � � �U� �D� � � ¸ � � ª
F ( G � ��� � � �>� � � � ¢*��� � G � £ � ��¿$� �*� � ��� � � �9� �9� � �5� �9� � � � � � ¤�� �+� � ��� © � � � � � �9�5� � � � � �D� �>¦ � � � � � � ¦�£9� � � ¬0� ��§ ¿ / ¨ ª

e



I H5Z P=X0K * ��P9Q*Z P
�5H9N L O�� � M�L K V5L K M K H9N W9N I J=K&Z P=H5M �5X0K L�W9H5] g5K H5Z K&g5K L�]5K X0W=H5] Q P=L�S9PDPD] &0^$5��DN
M I H5Z K�N g5K�l ]5P=X0K M N I Z m	M �5V5V5\ O P Q*S9PDPD]%#�I M�I H5K \ W=M N I Z�W=H5] N g5K�V5L I Z K�P Q*S9PDPD] &'I M�H5P9L X0W=\ I ( K ]
N P P9H5K	 �� � W=H5] 
 � H5K K ] N P ]5K Z L K W9M K0N P��9K K V ]5K X0W=H5] Q P=L�S9PDPD] &I H \ I H5K�	I N g M �5V5V5\ O=^��*g5K
M W9X0K�L K W=M P9H5I H5S0W=V5V5\ I K M�N P0M K Z N P9L & 	I N g�L K M V>K Z N	N P�N g5K�M g5PDZ � � � � ^�+	M	\ I M N K ]&I H���W
�5\ K�oUN g5K
I X0V5W9Z N*P9Q�N g5I M*M g5PDZ �&P=H�L K \ K J9W=H9N*J9W=L I W	�5\ K M�I M

� � ��� � � � �� ��� � � � � ��� � � � 
 �� ��� � � � � ��� � � +� � � � � � � ��� � �

� ��� � � � � ��� 	 � � � � � � � 
 � � � � � l o e=m

��P M K K&N g5K&L W N I P=H5W9\ K0P9Q�l o eDm�M �5V5V$P9M K��>L M N�N g5W9N�
 � � � I H W V>K L X0I N ` K qDV$P9L N I H5S Z P	�5H=N L O9^�! H
N g5W N�Z W=M K�W=H K qDP=S9K H5P	�5MUI H5Z L K W=M K�I H � � L W9I M K M*N g5K�Z P	�5H=N L O#� MUK qDP=S9K H5P	�5MUI H5Z P9X0K�W9H5] N g
�5M	N g5K
]5K X0W=H5]�Q P=L��>P9N g0S9PDPD]5M  DZ K N K L I M�V5W=L I �;�5M ^�RDI H5Z K*N g5K�l ]5P9X0K M N I Z m+M �5V5V5\ O0P9Q�S9PDPD]�# I M�I H5K \ W=M N I Z  
H5P  � � W9H5] 
 � L I M K&N P��9K K V N g5K ]5K X0W=H5] Q P=L�S9PDPD]�# I H,\ I H5K�	I N g M �5V5V5\ O=^4! Q 
 � � � W=H5]
V>K L X0I N M�W9L K&I X0V$P9L N K ]� +]5K X0W=H5] Q P=L�S9PDPD]�& ]5K Z \ I H5K M�W9H5] N g5K0N K H5]5K H5Z O P9Q*N g5K&]5K X0W9H5] Q P9L
S9PDPD] #�N P M g5L I H;� I M�Z P	�5H=N K L �5W=\ W9H5Z K ] �9O ]5K Z \ I H5I H5S � ��W9H5] 
 �=^�+UM�I M�M N L W=I S9g=N Q P9L *W9L ] Q L P=X
l o eDm  #	I N g W9H I H5I N I W9\�V$P9M I N I J=K�N W q L W N K�
 ��N g5K M K�I H9N K L W9Z N I P9H5MUZ P=H9N I H&�5K�N P�*P9L � K q5Z K VDNUN g5W9N�W
�5I W9M	I M*I H9N L PD];�5Z K ]�N P �W=L ] W0H5K S=W N I J=K�M I S=H�P9Q*l o eDm ^:�>P9L*W=H9O S9I J=K H�M g5PDZ � � � � � � W9\ \�Z g5W9H5S=K M� +# � � � W9H5] � 
 � W9L KUH5P AM X0W=\ \ K L�N g5W9H�I H&Z W=M KUP9Q�
 � � � ^�+	M*W9H�I X0V5\ I Z W9N I P9H� �   � +# � � � W=H5]� 
 ��W9L K�]5K �>H5I N I J=K \ O�H5K S=W N I J=K�I H�W0V$K L X0I N	I X0V$P9L N I H5S�Z P	�5H=N L O*�$I H W0V>K L X0I N ` K qDV$P9L N I H5S�Z P	�5H=N L O
N g5K O W9L K�W9\ M P0H5K S=W N I J=KUQ P=L*\ W=L S9K 
 ���;�DNUV>P=M I N I J=KUI Q�
 ��I M	M �&20Z I K H=N \ O�M X0W=\ \ ^�! H�Z W9M K�P Q � � �	� �
N g5K�V5L PD];�5Z N I P9H P Q�M K Z N P9L &'I M��5H5W @�K Z N K ]�	g5K L K W=M	N g5K�Q W9Z N P9LU]5K X0W=H5] P Q�M K Z N P9L # I H5Z L K W=M K M
];�5K�N P � � � � � � �$� ^���P9H5M K �
�5K H9N \ O Z P	�5H=N L O � � M�K qDP=S9K H5P	�5M�I H5Z P9X0K�]5K Z L K W=M K M  �N g5K�]5K X0W=H5]
Q P9L*S=PDPD]�# L K ];�5Z K M	W9H5]�N g5K�P	�DN V;�DN	V5L I Z K#� ��W=H5]&N g5KUN W9q&L W9N K 
 ��]5K Z \ I H5K9^

��P�K \ W
�>P=L W N K�N g5K�*K \ Q W=L K�K @�K Z N M�P9Q�K q5P9S=K H5P
�5M�M g5PDZ �DM�W=\ L K W=]DO I H5Z \ �5]5K ] I H)��W
�5\ K0o"*K
Z P=H5M I ]5K LUl o9n9m  �( ) � ( W9H5] �


� � � � ( ' � � � +�Q L P=X�l n9m  5W9H5]&I H5M K L N�N g5KUK q5V5L K M M I P=H0Q P9L � (�W=H5]� +&]5K L I J=K ]�I H&N g5K�Z P9X0V5W=L W N I J=K ` M N W9N I Z M*K q5K L Z I M K�P9Q9+	V5V$K H5]5I q�+�^;� KUN g
�5M	P	�DN W=I H

�

� � � & � � ��� # � � 
 � " � � � � � 
 � � 
 � ' � � � � � � � � 
 � " � � � � l o k=m

�*g5K�M N L W9I S=g9N Q P=L �W=L ]�I X0V5\ I Z W9N I P9H5M�P Q*l o k=m�W=L K h

l I m$�>P=L�W=H9O,S9I J=K H K X0I M M I P9H5M�Z P=H9N L P=\ � � �! 
 � "  �I ^ K9^ Q P9L � � � � � 
 � � �  �W9H,I H5Z L K W9M K�I H N g5K
V$K L X0I N�V5L I Z K&L K ];�5Z K M"�K \ Q W9L K��5H5\ K M M�N g5K�Z P
�5H9N L O K q5V>P=L N M�V>K L X0I N M$-	,�B&I N M�L W N K&P9Q*N g5K
K X0I M M I P9H5M�N W q�I H�M K Z N P=L�&�I M*M �&20Z I K H=N \ O�M X0W9\ \ ^

l I I m�! Q*N g5K�V>K L X0I N�V5L I Z K&I M�S=I J=K H � � � � � � "  +N g5K$�K \ Q W9L K&\ P=M M�];�5K0N P N g5K&K X0I M M I P9H5M�N W q I H
M K Z N P=L�& I M0I H5Z L K W9M I H5S I H N g5K�N W q,L W N K W9H5],K H5\ W9L S=I H5S N g5K�V$K L X0I N0Z W9V�L K ];�5Z K M p9\ K W J=K M
�5H5Z g5W=H5S9K ]>p I H5Z L K W=M K M�*K \ Q W=L K0]5K V$K H5]5I H5S P=H)	g5K N g5K L�&�� � � � #
�UI M�M X0W=\ \ K LUN g5W9H>p9K �&�5W9\
N PDp S=L K W9N K L�N g5W=H 
 � ^

F * � �5� �D¬$� � � ��¢*� � � � � � � � �+� �9� �5�9� � � �+� � �$� � � � � � � � � � � � � �$� � �9� � ¢�� � ¹ �D� © � � � � � �9�=� �9� � ¢*�$¬�� � � �*� � ��£9�$¬�� � � � � �
� ��*-,. / 0 * ,1 / 0�2 . / 3 . / 0�2 1 / 3 1 /  �
��  ( 1 / )�3 1 / � ) 5 �  3 . / 0 3 1 / � 0 5-. / 6�� / 0 7 � / � �U� � ��£ �9¦ � � ��� � �9� � � � � � �$� � �+� � � �� � � � � � ¤�� ¹ �$� � � ¦ �+£9� � � �9� � ª

k



�*g5K0I X0V5W9Z N�P Q*W�Z g5W=H5S9K0I H N g5K0V>K L X0I N�V5L I Z K�P9H)*K \ Q W=L K�I M�]5K N K L X0I H5K ] I H N g5K0M W=X0K��W O W=M
N g5K�I X0V5W9Z N	P Q � � �*P=H +# � � W=H5]�
 � 	g5I Z g�g5W=M*W=\ L K W=]DO��>K K H Z P=X0X0K H=N K ] P9H I H&N g5K�Z P9H=N K qDNUP Q
l o eDm ^

�*g5K�V$P9\ I Z O&I X0V5\ I Z W9N I P9H5M�P Q*l o k=m�W=L KUg5I S=g5\ I S9g=N K ]�I H

��� ��� ��� � � � �������
�  
 
#0 > <�-	1 1�?
0 D
< = ,;E$< ,;. >�. - �
<�. �#<�
;< = E"/ .�
#= /  <�- >�?	/ D	< ,)-	,�B$-	/ E -	.�E�- �
/ E"/ � / ,&?". �#< / =  0  &,�	
. = / < > � 	�< 1 � -	= < �
� / � % � ?&0 D	< = ,#E$< ,#. >�-	= < � = < <�. 0  �#0 0 > <�-	,+&�= -	. <�0 � -	,)< E"/ > > / 0 ,;>�. - �"/ ,�. �#< / =�. = -
B	/ ,&?�> <  . 0 = > �
. �#<�< "  / < ,#.  0 E
;< . / . / D	<�< �  &/ 1 / ! = /  &E / >  �;-	= -  . < = / � < B�! &�
 � $ � � � � 
 � $ � � -	,�B�! &�&'$� �� � $ # $� � 0 =�-	1 1 � �

� / / � % � 
 � $ � � -	,�B�. �#<$?
0 D
< = ,;E$< ,;."0 �� 0  &,#. = &%��/ >�,�0 .�- ! 1 <�. 0  �;-	,;?
<$. �;-	.�. - �%= -	. < � / . >
� > <  0 ,�B 	 ! < > . ��0 
#. / E�-	19< E"/ > > / 0 ,;>  0 ,#. = 0 1'/ >  �;-	= -  . < = / � < B ! &

& $� � ��� $ # $� � 
 � $ � � l n9c=m

-	,�B9�#< ,  <

 � $ � � �  l nDo m

	 �&/  ��= < ,#B&< = >�/ ,'< "  / < ,#.�. �#<�= < >  &1 . -	,#.  0 E
;< . / . / D	<"< �  &/ 1 / ! = /  &E(�
� / / / � % � 
 � $ � � -	,#B  0 ,;> . -	,;.�. �#<"> <  0 ,�B 	 ! < > . 
;< = E"/ .  - 
 / >�> E�-	1 1 < =�. �;-	,4. �#<  0 > . 	 < C�<  . / D	<

0 ,'< �

3�L P9V$P9M I N I P=H n9I�M N W N K M	N g5W N�	I N g V5L I Z K ` N W
�=I H5S&W9H5]��K \ Q W9L K ` X0W9qDI X0I ( I H5S�S9P J=K L H5X0K H=N M�	g5P&W9L K
Q L K KUN P�Z g5PDP=M KUN g5K I L�N W9q&L W9N K M*N g5KUK �
�5I \ I �5L I �5X�W9\ \ PDZ W N I P=H0I M*H5P N	P=H5\ O&P=VDN I X0W9\>Q L P9X�N g5KUJDI K *`
V>P=I H9N�P9Q�W=\ \>S9P J=K L H5X0K H=N M:�;�DN*W9\ M P�K 20Z I K H=N�Q P9L�N g5K	S9L P
�5V&P Q�Z P	�5H=N L I K M ^�! H&Z P=H9N L W=M N  ;�5H5]5K L�N g5K
Z P=H5]5I N I P9H5M	P9Q�3�L P=V>P=M I N I P9H n I I  >N g5K�L �5\ K&l n cDm�Q P=L*N g5K�M K Z P=H5]D` �$K M N�V$K L X0I NUZ W9V Z \ K W9L \ O L K �
�5I L K M
N g5K�S=P J=K L H5X0K H9NUN P&Z g5PDP=M K�W&V$K L X0I NUZ W9V N g5W NUJ5I P9\ W9N K M	Z P9M N�K @$K Z N I J=K H5K M M ^�+*Z Z P9L ]5I H5S0N P l n9c=m
I N�I M�P9VDN I X0W=\DN g5W N�N g5KUX0W9L S=I H5W9\5W	�5W9N K X0K H9N*Z P=M N M�P Q�M K Z N P=L & K qDZ K K ]0N g5P9M KUP Q�M K Z N P=L # �=O�N g5K
N W q&L W9N K 
 �9^��*g5KUI X0V$P9L N W=H9N*X0K M M W=S9KUP9Q�3�L P9V$P9M I N I P=H&n9I I>I M�N g5W9N*I Q�Z P	�5H=N L I K M*X0W q5I X0I ( K��K \ Q W9L K
W9H5] W9H�Y��	R�I M*I H�P9V$K L W9N I P9H� >K X0I M M I P=H5M�N W9qDK M	I H&N L W9]5I H5S�M K Z N P=L M	W9L K�]5I M N P9L N I P=H5W9L O=^

! NUI M*I H=N K L K M N I H5S�N P0P
�5M K L J=K�N g5W9N	I H&N g5K�V$P9\ I N I Z W9\$]5I M Z �5M M I P=H�V5L K Z K ]5I H5S�N g5K�I H=N L PD];�5Z N I P=H
P Q	N g5K�Y�G�Y��	R W9M�*K \ \*W=M�I H W9V5V5\ I K ] W=Z W=]5K X0I Z&M N �5]5I K M�P=H I N M�I X0V5W9Z N�l K9^ S5^ 5 �=g5L I H5S9K L�K N
W9\ ^�n9c9cDa9m0N g5K H5W9N I P9H5W=\UW9\ \ PDZ W N I P=H,V5\ W=H5M&N P4�>K N W=L S9K N K ]6�K L K N ODV5I Z W9\ \ O�]5K M Z L I �>K ]�W=M&N g5K
Z P=M N ` K @$K Z N I J=K&P=H5K M�l g5K L K9h�& ���$� � #
� m ^�� K&W=L K0H5P9N�W �W=L K&P Q	M N �5]5I K M�N g5W9N�]5I ] H5P N�Z W9\ \�Q P9L
Z P=M N�K @$K Z N I J=K H5K M M W=M&W H5K Z K M M W=L O�Z P=H5]5I N I P9H,Q P=L&K X0I M M I P=H5M&Z P=H9N L P=\	N P%�$K K 2&Z I K H9N�Q L P=X W=H
I H5]5I JDI ];�5W=\5Z P	�5H=N L O#� M*V>K L M V>K Z N I J=K9^�! S9H5P=L I H5S�N g5I M�S
�5I ]5K \ I H5K	 =N g5KUH5W N I P=H5W9\>W9\ \ PDZ W N I P=H�V5\ W=H5M�N g5W N

o c



*K L KUW9Z N �5W9\ \ O0I X0V5\ K X0K H9N K ]��9O0N g5K	X0K X��$K L�M N W N K M�I H�N g5K��>L M N�N L W=]5I H5S�V$K L I PD]&P Q�N g5K	Y�G�Y��	R
l n c=c=a ` cDb9m�M K K X'N P0g5W J=K�W9M M I S=H5K ] V$K L X0I N	Z W9V5M	\ W=L S9K L�N g5W=H&N g5K�Z P=M N ` K @$K Z N I J=K�P=H5K M  $W9M	W=L S	�5K ]
K ^ SD^$�=O���\ K V5V$K L�W=H5]�3�K N K L M P=H�l n c=c9jDm	W=H5]�5��9g5L I H5S=K L�K N�W9\ ^ l n9c9cDa9m ^$�*g5I M�S9I J=K M�L I M K�N P&N g5K
I H9N K L K M N I H5S �
�5K M N I P9H"	g5K N g5K L�I H�N g5K	V5L K M K H5Z KUP Q�W=H0K X0I M M I P=H5M�N W9q0I H�M K Z N P=L & M �5Z g�� S9K H5K L P
�5M �
V>K L X0I N*Z W9V5M	W=L K�L K �&�5I L K ]�N P l W9V5V5L P q5I X0W N K \ O5m�M W N I M Q O l n9c=m�P=L:	g5K N g5K L  $P9H�N g5K�Z P=H9N L W=L O	 5N g5K O
W9S=S9L W J9W9N K	N g5K�*K \ Q W=L KU\ P=M M ^�3�L P=V>P=M I N I P9H n I I I$V5L P JDI ]5K M*W=H�W=H5M �K L*N P�N g5W9N �
�5K M N I P9H M �5S9S=K M N I H5S
N g5W N�N g5K&S=K H5K L P	�5M0V>K L X0I N�Z W=V g5W JDI H5S)�$K K H �5q5K ]4�9O M P9X0K�Y�G'X0K X��$K L�M N W N K M�X0I S9g=N�N �5L H
P	�DN�N P��>K0W9V5V5L P=V5L I W N K�Q P=L�*K \ Q W=L K ` X0W q5I X0I ( I H5S0S=P J=K L H5X0K H9N M&l P Q*M X0W9\ \+Z P
�5H9N L I K M m ^���P�V5L P J=K
3�L P9V$P9M I N I P=H n9I I I�I N�I M�H5K Z K M M W9L O �>L M N�N P�]5K J=K \ P=V N g5K�Q �5\ \�Z P=X0V5W9L W9N I J=K�M N W9N I Z M�P9Q*W Z P
�5H9N L O�� M
M K Z P9H5]D` �>K M N�K X0I M M I P9H5MUZ P9H=N L P9\+Q P9LUN g5K�Z W=M K�P9Q�W�V5L K K q5I M N I H5S�K X0I M M I P=H5M	N W9q I H M K Z N P=L'&0^�� K
	I \ \DZ W=L L O�P
�DN+N g5I M+Z W=\ Z �5\ W9N I P9H�N P�P	�DN W=I H�W=H�W9H5M *K L+N P	N g5K��&�5K M N I P=H�W=M�N PUg5P ,N g5K�S=P J=K L H5X0K H9N
	I \ \>W9] � �5M N	I N M�V$K L X0I N*Z W=V� 5I Q�I N*W=I X0M+N P��9K K V&N g5W9N*Z W=V&W9N�N g5KUM K Z P9H5]D` �>K M N*\ K J=K \$I H&W�Z g5W9H5S=I H5S
K H=JDI L P=H5X0K H=N ^����5L	V5W=L N I Z �5\ W=L�Q PDZ �5M	I M	P=H�N g5K�I X0V5W=Z NUP9Q�M �5Z Z K M M I J=K0I H5Z L K W9M K MUP Q+N g5K�N W9q L W N K

 � l M N W=L N I H5S�Q L P=X 
 � � � m ^

��P�Q P9\ \ P �N g5K�M K Z P=H5]D` �$K M NUV$P9\ I Z O&I H�W�Z g5W=H5S9I H5S0K H=JDI L P=H5X0K H=N*N g5K�S9P J=K L H5X0K H=NUH5K K ]5M*N P
W	�5I ]5K��9O�N g5K	V$P9\ I Z O�L �5\ K M	l n9c=m+W9H5] l n=o9m ^9+	M�W�Z P9H5M K �
�5K H5Z K	 � �	W=H5]0g5K H5Z K � �'� � � � �	W=L K	H5P 
]5K N K L X0I H5K ] K H5]5P9S=K H5P
�5M \ O9^$�*g5K0W9M M PDZ I W N K ] Z P=X0V5W9L W9N I J=K�M N W N I Z M�W9L K0]5K \ K S9W9N K ] N P�+	V5V$K H5]5I q
5�W9H5]�M �5X0X0W=L I ( K ]�I H$��W
�5\ K�n=^

L K M V>P=H5M K��
M g5PDZ ��� � � � � � � � 
 � � � �

� � � � � � � � (*)
� � ( � +!) � + �


� � � �  ' � �  ' o �  � � �  � � � �  �� 
 � ' � c � � � � � �
� G � ��� � � �	� � © �$� �	± � � � � � � �	¢	� � � �$� � � ¦ ��� � �*( 1*)93 1*)�+ 2 1���� ª

��W	�5\ K�n=h:��P=X0V5W9L W9N I J=KUM N W9N I Z M	P Q+W0M X0W9\ \$P=V>K H�K Z P=H5P9X�O#� M*M K Z P=H5]D` �$K M NUK X0I M M I P9H5M*Z P9H=N L P9\

��I N g L K S=W9L ] N P&P=VDN I X0W9\�W9] � �5M N X0K H9N M�P9Q�N g5K�V>K L X0I NUZ W9V N P�K q5P9S=K H5P
�5M�M g5PDZ �=M���W
�5\ K0n
V5L P JDI ]5K M�N g5KUQ P=\ \ P 	I H5S�I H5M I S=g9N M h
l I m9! Q�
 � ! � W9H5]0N g5K	V>K L X0I N�V5L I Z K	I H5Z L K W9M K M  5Z K N K L I M�V5W9L I �;�5M  =N g5K	V$K L X0I N�Z W9V&I M�L K \ W9qDK ]��5H5\ K M M
N g5K�Z P
�5H9N L O,K q5V>P=L N M0W M �&20Z I K H=N \ O \ W9L S=K&W=X0P	�5H=N0P9QUV>K L X0I N M ^ �*g5K I X0V5W9Z N�P=H N g5K�P=VDN I X0W9\
V>K L X0I N�Z W=V P Q*W9H I H5Z L K W=M I H5S�V>K L X0I N�V5L I Z K�]5K V>K H5]5M�V5W9L N \ O P=H�	g5K N g5K L�N g5K�Z P	�5H=N L O I X0V>P=L N M
P9L	K q5V>P=L N M	V>K L X0I N M ^98�K N	N g5W NUI X0V5W9Z N	I M*M I S9H5I �>Z W9H=N \ O$�5I W=M K ]�N P �W=L ] � � � � � � � � �  >M I H5Z K�K J=K H
I Q$
 � � �  �W V$K L X0I N ` K q5V>P=L N I H5S Z P
�5H9N L O L K \ W9qDK M�I N M�V>K L X0I N�Z W=V I Q*N g5K&K q5V>P=L N�J=P9\ �5X0K&I M�H5P N
N PDP&\ W=L S9K9^ � � � �$� g5I N MUM K Z N P=L'&�W9H5] I H5Z L K W9M K M�I N MUV5L PD];�5Z N I P9H Z P9M N M�	I N g N g5K�Z P=H5M K �&�5K H5Z K
N g5W N0I N M�]5K X0W=H5] Q P9L�Q P=M M I \�Q �5K \ M�]5K Z \ I H5K M�W9H5] N W9q L K J=K H
�5K M9
 � $ � � $ M g5L I H;�5^ ! H W=]5]5I N I P9H� +N g5K
V>K L X0I N*V5L I Z KUW	@$K Z N M*N g5K�Z P9H5M �5X0K L � M	K q5P9S=K H5P
�5M	I H5Z P=X0KU]5I L K Z N \ O=^��*g5K�I H5Z L K W9M K ]�V$K L X0I N	V5L I Z K
L K ];�5Z K M�� I H5Z L K W9M K M ��Z P
�5H9N L O � � M�K qDP=S9K H5P	�5M*I H5Z P=X0K	I Q�I N*I X0V>P=L N M�V>K L X0I N M	� K q5V>P=L N M�V>K L X0I N M�W=H5]

o9o




 ��I MUM �&2&Z I K H9N \ O M X0W=\ \ � ^�! H Z W=M K�P Q�W�V>K L X0I NUI X0V$P9L N I H5S0Z P	�5H=N L O	 �N g5K�Z P=H5M �5X0K L M ��L K W9Z N I P9H I M
N P&]5K X0W9H5] \ K M MUP9Q��$P N g S=PDPD]5M�l � ( ) � �  � + ) � � m�	I N g N g5K�Z P=H5M K �&�5K H5Z K�N g5W N � � � � � W=H5]� � � � � ^��*g5K�L K ];�5Z N I P=H P Q�� � W=\ \ P 	M*N g5K�S=P J=K L H5X0K H9N�N P&L W9I M K�N g5K�V$K L X0I NUZ W9V�	g5I Z g V5W=L N \ O
Z P=X0V>K H5M W N K M�N g5K�Z P	�5H=N L O#� M	I H5Z P=X0KU\ P=M M ^
l I I m�! Q	N g5K�L W N K�P Q	N g5K�K X0I M M I P=H5M�N W q I H M K Z N P=L�& I M�I H5Z L K W=M K ]� �Z K N K L I M�V5W9L I �;�5M  �N g5K�V>K L X0I N
Z W=V I M�L K \ W q5K ]$^��*g5K&K @$K Z N � � � � � 
 � ��� V5L P J5I ]5K M�N g5K&W9H5M *K L�N P�N g5K��
�5K M N I P9H L W=I M K ] W
�>P J=K
I H P
�5LUZ P=X0X0K H=N MUP=H l n cDm*W=M	N P&g5P  K q5W9Z N \ O N g5K�M K Z P9H5]D` �>K M N�V$K L X0I N�Z W=V ]5K J5I W N K M	Q L P=X'N g5K
Z P=M N ` K @$K Z N I J=K�V$K L X0I N*Z W9V$h * �0N g5KU\ W9N N K L*I M*\ K M M*M N L I H5S=K H=N*N g5W9H&N g5KUQ P9L X0K L�V5L P J5I H5S"3�L P9V$P9M I N I P=H
n I I I ^

�+I S	�5L KUo9h9�*g5K*Z g5W=H5S9K	I H�N g5K*M K Z P9H5]D` �>K M N�V>K L X0I N�Z W=V�I H5];�5Z K ]��9O0W9H0I H5Z L K W9M K*I H�N g5K*K X0I M M I P9H5M
N W q�I H�M K Z N P9L &

��P��$K N N K L��5H5]5K L M N W9H5] N g5I M�L K M �5\ N�Z P9H5M I ]5K LUN g5K0Z W9M K0P9Q�W V>K L X0I N ` K qDV$P9L N I H5S�Z P
�5H9N L O I H
�+I S	�5L K&o=^$! H N g5K�I H5I N I W=\�M I N �5W9N I P9H,l I H5]5K q5K ] c=m	N g5K0M K Z N P=L W9\�X0W9L S=I H5W9\+W
�5W N K X0K H=N�Z �5L J=K M�W9L K
����������� � � � � �	W=H5]��������'���#� � � � �	O5I K \ ]5I H5S�N g5K�V5W=L N I N I P9H � � � �  � � � � � "*P Q+N g5K�H5W N I P=H5W9\
K X0I M M I P=H5M+Z W9V � ^ 
 � � I M+N g5K:*K ]5S=K��>K N *K K H$�>P9N g	����� Z �5L J=K M�W N � � � W=H5] � � � � �  DL K M V$K Z N I J=K \ O=^� � � � � M g5I Q N M�N g5K�P9L I S=I H � � � N P � � � M �5Z g N g5W N
����� � I M�X0P J=K ] Q L P=X�� � � � � � N P�� � � � � � ^� � � � � M g5I Q N M������� Q L P9X��#� � � � ��N P�� � � � � � ^45�P9N g P9Q	N g5K M K�M g5I Q N M"�P
�5\ ] I H5Z L K W=M K&N g5K*K ]5S9K�l W9H5]�
 � m*I Q�N g5K�M V5\ I N � � � �  � � � ":�P
�5\ ] L K X0W=I H��5H5Z g5W=H5S9K ]$^�5:�DN�*K�Q P
�5H5] � � � � � M �5Z g
N g5W N � � � I M�M g5I Q N K ]&N P � � � I H$�+I S
�5L K�o�	g5I Z g&N K H5]5M�N P�L K ];�5Z KUN g5K��K ]5S9K9^�[UK H5Z K	N g5KUL K ];�5Z N I P=HI H � � H5K K ]5M*N P"�$K�X0PD]5K L W9N KUK H5M �5L I H5S�N g5W N$
 � � I M�l M N I \ \ m�S=L K W9N K L*N g5W9H 
 � � ^
F + G � ��� © � � � �9� � � � ��� �5� � �*� � � � � � � � � ��� ³9� � � ��� ��� 2 1 § � � ¬��	� � G � £ � ��¾ ¨�� ��� � �5� �9¦ � � � � � �9�$� � � � � £ � � ��� ��� � � ¤� � ¢�� � � ��� �*� �9� ��� �D� � ��� � � � � ¤*� � � � �+� ³9� � � ��� �9¦*� �$� � � � � � � � ��� ¢*� � � � ¦	� � � � ª

o n



�*g5K�V5L K Z K ]5I H5S	Z P9H5Z \ �5M I P9H5M�g5P=\ ]�I HUN g5K�M X0W9\ \ ` Z P
�5H9N L O�Z W=M K  =I Q5W9H5]�P=H5\ O�I Q5W	M X0W=\ \9I M P=\ W N K ]
M g5PDZ � � 
 � $ �� � \ K W J=K M+N g5K*V>K L X0I N+V5L I Z K��5H5Z g5W9H5S=K ] � � � � � � " ^98�K N+N g5I M+I M�N g5K P9L K N I Z W=\ \ O�Z P=L L K Z N
P9H5\ O Q P9LUN g5K0Z W9M K0P9Q*I H �>H5I N K M I X0W=\ \ O M X0W9\ \+Z P	�5H=N L I K M ^$��g5K H5K J=K L�N g5K0H
�5X"�>K L�P9Q*Z P
�5H9N L I K M�I M
�>H5I N K  �K W=Z g,l V$P9M M I �5\ O M X0W=\ \ m*Z P	�5H=N L O ]5PDK M�g5W J=K0W l V>P=M M I �5\ O M X0W=\ \ m	I H��#�5K H5Z K�P=H N g5K0V>K L X0I N
V5L I Z K9^ �>P9L�S9P J=K L H5X0K H=N M�P9Q�M �5Z g�Z P	�5H=N L I K M�I N X0W O �>K L K W=M P9H5W
�5\ K  �H5P9H5K N g5K \ K M M  UN P I S9H5P=L K
N g5K�M X0W=\ \�Z g5W=H5S9K I H N g5K V>K L X0I N�V5L I Z K&N L I S=S9K L K ] �=O N g5K I L�V$P9\ I Z O W=H5]� *W Q P9L N I P=L I  +N P I S9H5P=L K
N g5K0W=] � �5M N X0K H=N M�P Q*W=\ \+P9N g5K L�Z P	�5H=N L I K M ��V$K L X0I N�Z W9V5M�I H5];�5Z K ]%�=O V$K L X0I N ` V5L I Z K�Z g5W=H5S9K M ^���P
W9H5W=\ O&( K	M �5Z g&W�M Z K H5W9L I P; DP
�5M K L J=K �>L M N�N g5W9N�Z P9X"�5I H5I H5S0l o d=m+W=H5] l d=m+ODI K \ ]5M+N g5KUL K W=Z N I P=H0P9Q$N g5K
V>K L X0I N*V5L I Z K	N P0V$P9\ I Z O&Z g5W9H5S=K M h

� � � � ��� �� � � � � ��� �� � � � 
 � �  l n=n9m

	g5K L K � � � � � " � � � �$� ^�+	M�]5K L I J=K ] I H�+	V5V$K H5]5I q�5�l K �&�5W N I P=H,l 5*a=m m	Z P	�5H=N L O � � M�P=VDN I X0W9\
W9] � �5M N X0K H9NUP Q+I N M*V$K L X0I N	Z W=V&N P0Z g5W9H5S=K M	I H 
 � $ W9H5] � � I M*S9I J=K H��=O

� � � $ ��� $ � $ 
 � $ ��$ � 
 � $�' � � � � $ ��$ " ��$ � � �  l n9_=m

	g5K L K � $ � � � � $ � � � $ � � $ 
 � $  	� $ � ��
 	 �  ��� � � � � �  	�&� $ � ��
 	 �  � ��� � � � � ��� $ # $� � � � W=H5] ��$ � � �� 	 � � � � 
 	 �  �� ��� � � � �  �� � ���� � � � 
 	 � � � � � � � � �  �� � � � �$� ^�! H5M K L N I H5S l n9_=mUI H9N P l n9n=m*O5I K \ ]5M  �W9Q N K L�M P9X0K�L K W9L L W=H5S9K X0K H=N�P QN K L X0M  

� ��� � � �� � � � 
 � $  l n9j=m

	g5K L K �
�
� ��� � � � � � � � 
 � ��� ���� � � � � � � ��� �  � � � � ! ^��*g5K�]5K H5P9X0I H5W9N P9L*P Q � � I M*L K 	L I N N K H�W=M�

" � " ' � " 	 � � � � " � " " � " � � � " � " ' � " 	 � � ' � " � " 
 � " " � " � � � " 	 � " � " � � � " � � � " " � � l n=a9m
��	I H5S�N P&l dDm�N g5KU\ W=M N�N K L X I H l n9a=m�I M+N g5KUZ \ P=M K L�N P"( K L P�N g5KU\ K M M�N g5K*N K L X0M#� " � " ]5I @�K L�W=Z L P=M M
Z P
�5H9N L I K M ^�RDI H5Z K��9O&]5K �>H5I N I P9H&P Q$� " W=H5] � " �KUg5W J=K�% � & � � '�( � " � " � �  DN g5K	]5K H5P9X0I H5W9N P9L�P Q
�
�
I H K �&�5W N I P=H l n jDm*I MUV$P9M I N I J=K�I Q�� " I M	M �&2&Z I K H9N \ O \ W=L S9K&l I ^ K ^�I Q�N g5K�Z P9H5M �5X0VDN I P=H S=PDPD]5M #

W9H5]%& W9L K�M �&2&Z I K H9N \ O�Z \ P9M K�M �;�5M N I N �DN K M m ^�! H&N g5K�M K �
�5K \�*KUN W
�9K0l n9a=m�N P"�$K�V>P=M I N I J=K ^

� K�H5P AM K N � 
 � $ � �  � 
 � � � � Q P9L * �� ��W9H5]�I H5M K L N�l n9j=m�I H=N P�l n _Dm�N P0P	�DN W=I H
� � � $ � 	 � $ � $ 
 � $ ��$ � � ' � $ " ')��$ � $ � � $ � � � $ � � � $ " � � 
 � $ l n9d=m

	g5I Z g I M�V$P9M I N I J=K$�5H5\ K M M�Z P
�5H9N L O��UK q5V>P=L N M�\ W=L S9K0W=X0P	�5H=N M�P9Q	V>K L X0I N M ^�� K&M �5X0X0W=L I ( K&P	�5L
Z P=H5Z \ �5M I P=H5M*P9H�N g5K�I X0V5W9Z N*P9Q�N W q5K M	I H�M K Z N P9L & P=H&N g5K�P=VDN I X0W9\$Z g5P9I Z K�P Q+V$K L X0I N	Z W=V5M	I H

o _



��� ��� ��� � � � �������
�  
 
#0 > <". �#<�?
0 D
< = ,;E$< ,;. >$0 � -	1 1  0  &,;. = / < >�. - �&<". �#<
;< = E"/ . 
#= /  <�- >�?	/ D	< ,�� % � > 0 E$<  0  &,#. = &
= -	/ > < >"/ . >�< E"/ > > / 0 ,&>�. - ��/ ,�. �#<". = -
B	/ ,&?�> <  . 0 = � / .�/ >�> <  0 ,�B�! < > . � 0 =�. �;-	.  0  &,;. = &$. 0$= < 1 - ��/ . >

#< = E"/ .  - 
  &,#1 < > >�/ .�/ >"-(�#< -	D & 
;< = E"/ . 	 < � 
;0 = . < = � % � . �;-	.  0  &,#. = &$/ >�> 0"> E�-	1 1'. �;-	.:. �#<�/ E
;-  .
0 � / . >�
#0 1 /  &�0 ,�. �#<�
#< = E"/ .�
#= /  <�/ >�D / = .  ;-	1 1 &
� < = 0"/ .:-	1 	�--& >�= < 1 - �;< >�/ . > 
;< = E"/ .  - 
��

��I N g�N g5K�g5K \ V P9Q	l n9j=m*I NUI MUH5P  M N L W9I S=g9N Q P=L �W=L ]�N P&Z W=\ Z �5\ W9N K�W=\ \�Z P	�5H=N L I K M ��Z g5W9H5S=K MUI H
*K \ Q W9L K0Q P9\ \ P 	I H5S�M P=X0K0K q5P9S=K H5P
�5M�Z g5W=H5S9K&I H 
 � ^�+US9W=I H� ��K&M K N � 
 � $ ��� W=H5] � 
 � � � � Q P9L* �� ��W=H5]&N W	�9K�I H=N P�W9Z Z P
�5H9N	N g5W N�l n9c=m�g5P=\ ]5M�Q P=L*W9\ \ � ^:��P=X��5I H5I H5S�l n jDm�	I N g l n9c=m�N g5K H&O5I K \ ]5M�


$� $ � 
 � $ � � � $ 
 � $ � � � � $ " � � � � $�� � � $ " � $  l n=b9m

�
 �

� � � 
 � $ � � � $ � � � � � � � � � � � 
 � � " � l n9e=m

��� ��� ��� � � � ����� �
�  
 
#0 > < � 
 � $ � � � � 
 � � � ��� 0 =�* �� ��-	,#B$-	1 1�?
0 D
< = ,;E$< ,;. >�. - �&<�. �#<�
#< = E"/ .�
#= /  <�- >�? / D
< ,��
� / ����< . 
 � $ � � / ,6. �#<�/ ,;/ . / -	1�< �  &/ 1 / ! = /  &E(����-	/ > / ,&?�
 � $ / ,  = < - > < >	� B&<  = < - > < > 
  0  &,#. = & � � >
	�< 1 � -	= <�/ �� 0  &,#. = &$/9/ E
;0 = . >�� < � 
#0 = . > 
 
#< = E"/ . > �

� / / � % � 
 � $ � � / ,%. �#<�/ ,;/ . / -	1�< �  &/ 1 / ! = /  &E � . �#<�	:< 1 � -	= <$< C�<  .�0 � = -	/ > / ,&?(
 � $ / >$-	E(! / ?- #0  
> � 0 = 0  &,#. = &�� �
� / / / ����-	/ > / ,;? 
 � $ < , �;-	,  < >�. �#< 	:< 1 � -	= <�0 � -	1 1  0  &,;. = / < > * �� ��< �  < 
#.�. �;-	. 
;< = E"/ . 	 < � 
;0 = . / ,&? 0  &,#. = / < >�* �� �">  C�< =�- 	�< 1 � -	= <$1 0 > > � / � -	,#B 0 ,#1 &�/ � . �#< / =�. - ��= -	. <9
 � � / >�>  "  / < ,#. 1 &

> E�-	1 1 �

� � ��� � ���)��� %)� �"#�� #U��-�� ��� �	�"��������
����

! H RDK Z N I P9H _ W	�$P J=K�N g5K0]5K N K L X0I H5W=H9N M�P Q*N g5K0Z P
�5H9N L I K M ��M K Z P=H5]D` �$K M N0K X0I M M I P=H5M�Z P=H9N L P=\�g5W J=K
�>K K H K q5V5\ P9L K ]��5H5]5K L	N g5K�W9M M �5X0VDN I P=H�N g5W N�S9P J=K L H5X0K H=N MUI S9H5P=L KUN g5K�I H��#�5K H5Z K�P9Q+N g5K I L	V>P=\ I Z O
� � � $  
 � $ "�P=H&N g5KUV>K L X0I N*V5L I Z K�� � ^�! H&N g5K�M K �&�5K \�*K�W9M M �5X0KUN g5W N	S9P J=K L H5X0K H=N M�N W
�9K	N g5W9N	K @�K Z N
I H9N P�W=Z Z P	�5H=N ^"+UM�I H RDK Z N I P9H _$*K�H5P  K H9J5I M W9S=K�W=H I H5]5I J5I ];�5W9\:1 -	= ?&<	Z P	�5H=N L O �:	I N g W��5q5K ]
K X0I M M I P=H5MUZ P=H9N L P=\ � � � $  
 � $ "UW9H5] K q5V5\ P9L K�N g5K�*K \ Q W=L K�K @$K Z N M�P9Q�M X0W=\ \�M g5PDZ �=M ^0RDI H5Z K�H5P  N g5W N
Z P
�5H9N L O W9Z Z P
�5H9N M*Q P9L�l n=n9m�*K�I H5M K L N�l n9n=m�I H9N P l o kDm�N P�P
�DN W9I H
�

$� $ �

 
& $� � � � $ # $� � 
 � $�� � � � $ � � � $�� � $ 
 � $ " � " � � � $�� 	 � $ 
 � $ ' � � � $�� � � $ � � $ 
 � $ " � $ � � � 
 � $

� � � � $ � � � $ � � $ 
 � $ " � � �
� $
�
� � 
 � � � � � � $ � � � $ � � $ 
 � $ " � � �

� $
� � � � � l n9k=m

5�W=M K ] P9H l n kDm��K�K M N W	�5\ I M g

o j



��� ��� ��� � � � �������
� 0 ,&> / B&< =�-�	�< 1 � -	= < 	 E�- �	/ E"/ � / ,;?�?&0 D	< = ,#E$< ,#.�0 � -�1 -	= ?
<"0 
;< ,  0  &,#. = & �
� / � % � . �;-	.  0  &,;. = & �;- >$-	.�/ . >$B	/ > 
;0 > -	1�-	,4< E"/ > > / 0 ,;>". - ��/ ,�> <  . 0 ='& 0 D
< = 1 - 
 
#/ ,;? 	�/ . �). �#<

#�� � * %)-	,#B�/ � . �#<�= -	. <)0 � . �#<)< E"/ > > / 0 ,;>$. - �%/ , > <  . 0 =�& / >�,�0 .�> / ? ,�	  0 ,;> . = -	/ ,�< B � . �#< 0  &,#. = &�� >"0 
#. / E�-	19< E"/ > > / 0 ,;>  0 ,#. = 0 1�/ >  �;-	= -  . < = / � < B ! &
& $� � ��� $ # $�  l _=c=m

 � $ � � � � $ � � � $ " � � $  l _5o m

 � $ � � � � � � � $ � � � $ " ��� $ � � � ' 
 � $  l _Dn9m

	 �#< = < � � $ � ��� � � " " � $ � " � � � �
� / / � % � 
 � $ ! � -	,�B". �#<�?&0 D	< = ,#E$< ,#.�/ >�,'0 .�- ! 1 <�. 0  �;-	,&?&<�. �;-	.9= -	. < � / . > � > <  0 ,�B9! < > . ��0 
#. / E�-	1

< E"/ > > / 0 ,&>  0 ,;. = 0 1'/ >  �;-	= -  . < = / � < B ! &
& $� � � � $ # $� � � $ �� � $ 	 
 � $ � � � � $ � � � $ " � � $ � � � l _=_=m

-	,�B9�#< ,  <

 � $ � � � ' 
 � $ � � $ �� � $ 	 
 � $ � � � � $ � � � $ " � � $ � � l _=j=m

3�L P9V$P9M I N I P=H�a�I M*V5L P J=K ] I H�+	V5V$K H5]5I q��	^�RDI H5Z K�I H&N g5K�M Z K H5W=L I P0P Q93�L P=V>P=M I N I P9H a I$N g5K�S=P J=K L HD`
X0K H=N�I MUQ L K K�N P�Z g5PDP=M K0W9H=O N W q L W N K9
 �	 �I N�I M�P9VDN I X0W=\�Q L P=X�N g5K�JDI K 	V>P=I H9N�P9Q�N g5K�I H5]5I J5I ];�5W9\
Z P
�5H9N L O�N P&M K N 
 � � � � 
 � � � �+I Q+W=H5] P=H5\ O�I Q+I NUI M	W0H5K NUK q5V>P=L N K L � I X0V$P9L N K L ��P Q�V>K L X0I N M ^��*g5K
V>K L X0I N ` K qDV$P9L N I H5S	Z P
�5H9N L O�M �;�5M I ]5I ( K M+K X0I M M I P=H5M�I H�I N M�N L W9]5I H5S	M K Z N P=L�N PUM N I X��5\ W9N K+N g5W N+M K Z N P=L � M
V>K L X0I N	]5K X0W=H5]�	g5I Z g�N g5K H L K ];�5Z K M	N g5K�Z P
�5H9N L O�� MUK q5Z K M MUM �5V5V5\ O P Q�V$K L X0I N M*W=H5]�N g
�5MUL W9I M K M
N g5K&V>K L X0I N�V5L I Z K ^��*g5K&V$K L X0I N ` I X0V>P=L N I H5S&Z P
�5H9N L O \ K J5I K M�W�N W9q P9H K X0I M M I P=H5M�I H I N M�N L W9]5I H5S
M K Z N P9L*N P0L K M N L W=I H&N g5W9N	M K Z N P=L � M	V$K L X0I N	]5K X0W=H5]�W=H5]�K qDZ K M MU]5K X0W=H5]$	g5I Z g�N g5K H�\ P *K L M��$P N g
N g5K�V>K L X0I N�V5L I Z K�W9H5] N g5K&Z P	�5H=N L O#� M0V>K L X0I N�I X0V$P9L N"�5I \ \ ^%�>P9L�N g5I M�M N L W N K S O N P��>K�P9VDN I X0W=\  
W9H W=]5]5I N I P9H5W=\�L K �&�5I L K X0K H9N�I MUN g5K0Z P=H5]5I N I P9H l _=c=mUP Q*Z P9M N�K @$K Z N I J=K H5K M M�W=Z L P=M M�> <  . 0 = > ^��	P9N K  
g5P �K J=K L  >N g5W9N	X0W9L S=I H5W9\$W
�5W N K X0K H=N	Z P=M N M	W9L K�H5P NUK �&�5W9\ I ( K ]�W=Z L P=M M  0  &,#. = / < >  5I H�S=K H5K L W9\ ^

! N�I M&W9\ M P�*P9L N g�H5P9N I H5S N g5W9N0N g5K K �&�5I \ I �5L I �5X W=\ \ PDZ W9N I P9H P9QUN g5K \ W9L S=K ` Z P
�5H9N L O,X0PD]5K \
P Q�3�L P=V>P=M I N I P9H a9I�Z P9H=J=K L S=K M�N P *W9L ] N g5K&K 20Z I K H=N0Z P9X0V$K N I N I J=K&K �
�5I \ I �5L I �5X Z g5W9L W=Z N K L I ( K ] I H
F , � ��� � �*�$� � � � � � © � ´=� ¢*� � � � � �9�+� � £9� � ¦ � � ��� � ��� � �+� � � ¤�� � � � ¦U� � �+£ ¤��9� � � � � � � �+�$� � � � � � � � � � � ��£ � �+¬$� � � ¦
� � � ��� � � ¢�� �U£9�*�9� � � � � � � � � ¤�� �9� � � � � � � £ � �	� ��� � � ¤�¬$� � � ¦�£ � � � � � � � ¤�� � � � � � ��� � �*�9� � � � � � � � ® �9� ¤�� � � �9� � � � � ª	 �� �
¢�� � � �+� � � � � � � � ��¬�� � �+� �	� © � � � � ��� � ��� � � � � � ¢*� � � ¹ ��� � � � ¢*� �>� � � � � � � ¤U¬�� � ��� � ��� � ©�� ��� � ��� � � ¦ � � ��� � � � � �+� �
� � �9� � � � � � � ¦*� ��£9�+� � � � � � � � � � � ªD�� � �U� � � �$± �9� � � ¸9� � � � � �	� � �+� � � � ¢*� �D� � � � � � � ¤*� �D���9� � ¢*� � ® � ¢��9� � � � � �*� � � � � � ¤
� �*� � ��� � ¢*��� ��� �&� � ��� £9� � �9� �U� ����� � � �&� � �9� � � � � � � ´$� � �9� �U� � � � ¢*� ��� ��� � ��� � �9� �U� ���>� � �9� � � � � � �&Á � ª G � �
�9� � ¢�� � ® � © �9� � � � � ��� � � � � � ¤*� �>� � � � � ¦=´ � � ¬$� � � � ´ � ���9� �+��� � � � �9¦ ® £9� � �$� � � � � � � ¤*� � � � � � � ��� � �>� � ©�� � � �+� �>� ¢*� � �=� �
�9� � � � £ � � ´=� ª � ª 2 1 /  � ª+� � ��� � ©U� � � ��� ��� � �*� � � ® � � � ¦ � � �	� � � � � ��� ���9� � � � � � ��£ � ��� ¢	� � � � �+� �9� ��� � �*�9� � ¢�� ��� � � � �� �9� �	� �9� ��� /� ��5-. / 	 /� ª

o a



3�L P9V$P9M I N I P=H o"	g5K H N g5K�H&�5X��$K L�P Q�Z P	�5H=N L I K M�I MUI H5Z L K W9M K ]$^ * � �*g5I MUQ P9\ \ P 	M��>K Z W
�5M K ��� $ � �
Q P9L�� � � ^

3�L P9V$P9M I N I P=H�a9I I$I M�N g5K�Z P
�5H9N K L V5W9L NUP Q93�L P=V>P=M I N I P9H�n9I I>Q P=L�N g5KU\ W=L S9K ` Z P	�5H=N L O&Z W9M K9^:! Q�N g5K
�5qDK ] L W9N K(
 � $ g5W9V5V$K H5M�N P M W N I M Q O�l _Do9m�N g5K&M K Z P=H5]D` �$K M N&M P9\ �DN I P=H I M�P9VDN I X0W=\�I H N g5K�M K H5M K P Q
3�L P9V$P9M I N I P=H&a9I  ;�;�DN*P9N g5K L 	I M K�Z P=M N	K @�K Z N I J=K H5K M M*I M�JDI P=\ W N K ]� 
	g5K L KUN g5KU]5I @$K L K H5Z K &'$� � � � $ # $�
X0W O�K q5g5I �5I N	K I N g5K L	M I S9H$^:! N	I M	I H9N K L K M N I H5S�N P0P
�5M K L J=K�N g5W9N	I Q+W�N W9q$	I N g 
 � $�! � V5L K K q5I M N M*N g5K
]5I M N P9L N I P=H P9Q�V5L PD];�5Z N I P=H K 20Z I K H5Z O I H W�V>K L X0I N ` K qDV$P9L N I H5S&Z P
�5H9N L O I MUX0P=L K�M K J=K L K�N g5W9H I H W
V>K L X0I N ` I X0V$P9L N I H5S�Z P
�5H9N L O=^ [	K H5Z K�W9Z Z P=L ]5I H5S N P)3�L P9V$P9M I N I P=H a Z P=X0V>K N I N I J=K0K �
�5I \ I �5L I W�N �5L H
P	�DN	N P$�>K�I H5K 20Z I K H=NUI H�N g5K�\ W=L S9K ` Z P	�5H=N L O�Z W9M K	 $I Q+N g5K�L K M V$P9H5M I �5I \ I N O�W9H5] ]5I M Z L K N I P=H K I N g5K L	P Q
]5K N K L X0I H5I H5S0N g5K�M I ( K�P Q�N g5K�V>K L X0I N�Z W=V W=H5]>p P=LUP Q*M K N N I H5S�P J=K L \ W9V5V5I H5S&N W q5K M�L K M N M�	I N g N g5K
I H5]5I JDI ];�5W=\DZ P	�5H=N L I K M ^�! Q�K 2&Z I K H5Z O0I M�L K W9Z g5K ]�Q P=L  9N g5I M�P
�5M K L J9W9N I P9H0Z \ K W9L \ O�Z W9\ \ M+Q P9L�Z K H=N L W9\ I ( K ]
K X0I M M I P=H5M*Z P=H9N L P=\$W=M*M V$K Z I �>K ] I H

��� ��� ��� � � � �������
�  
 
#0 > <�-	1 1  0  &,#. = / < >:-   0  &,#. � 0 =�. �#<�/ E
;-  .'0 � . �#< / =�
#0 1 /  / < >�0 ,". �#<�. < = E�>�0 � 
;< = E"/ .�. = -
B&<:-	,#B
. �#< = <�/ >"-  < ,;. = -	1�-- &. �#0 = / . &�	�/ . ��. �#<�
#0 	:< =�0 � 0 = B&< = / ,&? � -	,#B�< , � 0 =  / ,;?". �;-	.�0 = B&< ="< C�<  . / D
< 1 &
-	,#B  0 > . 1 < > > 1 & �$< -  �  0  &,#. = &�. 0
� / �4< �  ;-	1 / � <�E�-	= ? / ,�-	1'- ! -	. < E$< ,;.  0 > . >"-  = 0 > >�> <  . 0 = > � &'$� � ��� $ #%$� -	1 1*� �$-	,#B �'0 =
� / / �%= < � = -	/ , � = 0 E 1 < D & / ,;?�-$. - ��0 =�>  +! > / B-&�/ ,). �#<�. = -
B	/ ,&?"> <  . 0 = � 
 � $ � � -	1 1*� �-�
���#< 
#< = . -	/ ,;/ ,;?  0 E
#< . / . / D
<�< �  &/ 1 / ! = /  &E / >"< "  / < ,#.�/ � -	,�B�0 ,#1 &�/ � . �#<  < ,;. = -	1�-- &. �#0 = / . &�< �;< = 	 / > < >�! 0 . �)0 � . �#< > <�
;0 	�< = > �
� � � � �8�!� +	MUI M��K \ \��DH5P 	H Q L P=X'N g5K�M N W9H5]5W=L ] N g5K P=L O P9Q+N L W=]5K�W=X0P9H5S&\ W9L S=K�Z P	�5H=N L I K M�S9P JD`
K L H5X0K H9N M�g5W J=K&W9H I H5Z K H=N I J=K0N P W9V5V5\ O N W9L I @�M  +K I N g5K L�I X0V>P=L N�];�DN I K M�P=L�K qDV$P9L N0M �;�5M I ]5I K M  +Q P9L
I X0V5L P JDI H5S&N g5K I L�Z P
�5H9N L I K M ��N K L X0M�P Q�N L W=]5K ^�! H N g5K0V5L K M K H9N�V5W=V>K L  �N W9L I @�M�l W=H5] N L W=]5K0V>P=\ I Z O
W9\ N P=S9K N g5K L m�W9L K&H5P9N�W N�N g5K&S=P J=K L H5X0K H9N M ��]5I M V>P=M W9\ ^)�*g5K��
�5K M N I P9H W9L I M K M  +g5P *K J=K L  �N P�	g5W9N
K qDN K H=N	N g5K�P=VDN I X0W9\$K X0I M M I P9H5M�N W9qDK M$
 � $ M V>K Z I �>K ]�I H l _Do9m�M K L J=K�W=M*W0M �5L L P=S9W9N KUQ P9L�l I HDQ K W9M I �5\ K m
P9VDN I X0W=\>N W9L I @�M ^9�*g5K�W9H5M *K L	I M*L K W9]5I \ O&V5L P J5I ]5K ]��9O

F . «��0� � � � � �9� � � � �*� � � � � � � � �9� ��� � � � � �+� ��� £ � � � � � ¦�� � ��� � ¤�� � � � ��� � ¢�£9� ��� ��� � � � � � � � ��¬�� � ��� � �U� � � � � � � � � ¹
� � � � � � � ¤U� � �9� � � ��� � � ¦ �9� � � � �	� � �9� � � � �9� � / � � �9¦	� ��£9� � � ¢*�+� � � � � ��§ � /� ��� � � � ��� � ��� ¨ ª

o d



��� ��� ��� � � � �������
� 0 ,&> / B&< =$- 	�< 1 � -	= < 	 E�- �	/ E"/ � / ,;?$?
0 D
< = ,;E$< ,;.�0 � -)1 -	= ?
<�0 
;< ,  0  &,;. = &). �;-	.�B&0 < >$,'0 .  
> <�-	,
< E"/ > > / 0 ,;>�. - � / , > <  . 0 = & !  &."/ >)- ! 1 < � / ,&> . < -
B � . 0�/ E
#0 > <�-%. -	= / C -	."= -	. <���� � 0 , . �#< 0  &,;. = &�� >�< � 
#0 = . >�0 ="/ E
#0 = . >�0 � 
#< = E"/ . > � ���#<$0 
#. / E�-	1�
;0 1 /  &�E"/ ��/ >  �;-	= -  . < = / � < B�! & � ��� � �
� �
	 ��-	,#B � ��� ��	9/ . �9
 � $ ! < / ,&?�= < 
#1 -  < B(! &��/ , � ��� ��-	,�B � �
	 �-�
��P&M K K�N g5W NUK �
�5I J9W=\ K H5Z K�P	�5M K L J=K�N g5W NUM 	I N Z g5I H5S0Q L P=X�N W9q�N P0N W9L I @ Z g5W=H5S9K M	N g5K�]5K �>H5I N I P=H P Q
M K Z N P9L &�� M*V5L P �5N*Q L P=X &'$ � � � $ " � � � � � � $ � � � $ " � � 
 � $�' � � " � � $ l W=M*I H=N L PD];�5Z K ]�I H RDK Z N I P=H n9m�N P
&'$ � � � $ " � � � � ' ��" � � � $ � � � $ " � ��� � � $ ^:�*g5K�>L M N ` P=L ]5K L	Z P=H5]5I N I P9H&Q P9L*V5L P �5N	X0W q5I X0I ( W9N I P9H&H5P 
L K W=]5M�&�$� � � � $ "���� ' ��� ' � ��	g5I Z g ]5I @$K L M�Q L P9X�l o=o m�P=H5\ O I H N g5W9N�
 � $ I M�M �;�5M N I N �DN K ]%�=O��D^
[	K H5Z KUN g5K�P9VDN I X0W=\>W9\ \ PDZ W N I P=H0I M�N g5K�M W9X0K�	I N g�K I N g5K L�V$P9\ I Z O9^�[	P *K J=K L  5N g5KUX0W9qDI X"�5X V5L P �5N
P Q*M K Z N P=L�&�I H N g5K0M Z K H5W9L I P P9Q�3�L P9V$P9M I N I P=H a�I M�M X0W9\ \ K L	N g5W9H N g5W N�I H�3�L P9V$P9M I N I P=H b��=O N g5K
\ �5X0V5M �5X�W=X0P	�5H=N � � � � ^
� � � 
� ������� � � ��� � � � � � �!� ��g5I \ K�N g5K�S9P J=K L H5X0K H=N0P Q	W \ W=L S9K&Z P
�5H9N L O N W	�9K M�I H9N P W9Z Z P
�5H9N�N g5K
V>K L X0I N ` V5L I Z K�K @�K Z NUP9Q�I N M	Z g5P=I Z K�P9Q � � �  
 � "	P9H N g5K��DN I \ I N O�P9Q�I N M	P 	H L K M I ]5K H=N M  �I NUI S9H5P=L K M*N g5K
I X0V5W9Z N	P9Q+N g5W N�K @�K Z NUP=H�N g5K��DN I \ I N O&P9Q�W=\ \�P N g5K L	Z P	�5H=N L I K M �$L K M I ]5K H=N M ^���P&M V>K Z I Q O�N g5K M K��>M Z W9\
K qDN K L H5W=\ I N I K M  �M �5V5V$P9M K�W���P
�5L H5P N ` �	W=M g K �
�5I \ I �5L I �5X�P Q�N g5K�X"�5\ N I ` Z P	�5H=N L O X0PD]5K \+I MUW N N W=I H5K ]
W9H5] W9M M �5X0KUN g5W9N	M P=X0K�Z P
�5H9N L O%��L W9I M K M*K I N g5K L � � $ P=L8
 � $ �9O W0M X0W9\ \$W=X0P	�5H=N�	g5I \ K	N g5K�V>P=\ I Z O
V5W9L W=X0K N K L M*P9Q+W=\ \$P9N g5K L	Z P
�5H9N L I K M	L K X0W=I H��5H5Z g5W9H5S=K ]$^�! H9J=P
�=I H5S l n kDm�W9H5] l _5o m�N g5K�I X0V5W9Z N	P Q
N g5P9M K�V$P9\ I Z O&M g5I Q N M*P=H&N g5K��K \ Q W9L K�P9Q+M P9X0K�Z P
�5H9N L O *; * �� �  5W=L K�Z W=\ Z �5\ W9N K ]�W9M

�
 �

� � � � � $ � � � � � � � � � � '�� � 
 � � " �
 � �  l _Da9m
�
 �

� � � 
 � $ � �
�
� � � � � � � � � '�� � 
 � � " � � � 
 � � � l _=d=m

l _=a=mUW=H5],l _=d=m�L K J=K W9\�N g5W9N � � � $ � � W=H5] � 
 � $ � � K H5g5W9H5Z K&P9L�]5I X0I H5I M g Z P	�5H=N L O *;� M��K \ Q W9L K
]5K V$K H5]5I H5S&P=H�	g5K N g5K LUZ P
�5H9N L O *�K q5V>P=L N M � 
 � � ��� "*P=L	I X0V>P=L N M � 
 � � � � "*K X0I M M I P9H5M	V>K L X0I N M ^
! N*Q P9\ \ P 	M�N g5W N�3�W=L K N P�I X0V5L P J=K X0K H=N M�P9Q�N g5K���P
�5L H5P N ` �	W=M g&K �
�5I \ I �5L I �5X W=\ \ PDZ W9N I P9H0Z W=H5H5P N��>K
M K Z �5L K ])�=O M X0W9\ \�P	�DNUP9Q+K �
�5I \ I �5L I �5X'Z g5W9H5S=K MUP Q �>M Z W9\�V5W=L W9X0K N K L M ^�7 P9L K�M V>K Z I �>Z�L K M �5\ N M	W9L K
P	�DN W=I H5K ]��=O�W9V5V5\ O5I H5S�W��DN I \ I N W9L I W=H"�K \ Q W9L K�Z L I N K L I P=H$^

��� ��� ��� � � � �������
�  
 
#0 > <�. �#<�?&0 D	< = ,#E$< ,#. >"0 � -	1 1  0  &,;. = / < >"-   0  &,#. � 0 =�. �#<�
#< = E"/ . 	 
#= /  <"< C�<  .�0 � . �#< / =�
#0 1 /  &
0 ,�. �#<� &. / 1 / . &�0 � . �#< / =  0  &,#. = &�� >�= < > / B&< ,#. > � 1 -	= ?&< 	  0  &,;. = &  - > < �-�
� / � % , - � 0  &= ,'0 . 	 ��- > � < �  &/ 1 / ! = /  &E 	�/ . � E$0 = <%. �;-	, . 	�0  0  &,#. = / < > � . �#<�
;0 1 /  & 
;-	= -	E$< 	
. < = > � � �  
 � "�0 � -	1 1 
#< = E"/ . 	 < � 
#0 = . / ,;? � 
;< = E"/ . 	 / E
;0 = . / ,&? 
  0  &,#. = / < >�-	= <�/ ,'< "  / < ,#. 1 &"> E�-	1 1

o b



� 1 -	= ?
< 
�/ � * ,
� � ��� � �

� $

�
 �
� � � $ � � � ��� � � � $ � � � $ " � 0 =�-	1 1 � -	,�B l _Db9m

� � ��� � �
� $

�
 �
� 
 � $ � � � ��� � � � $ � � � $ " � 0 =�-	1 1 � � l _=e=m

�#0 1 B > �
� / / � % ,)- � 0  &= ,'0 . 	 ��- > �)< �  &/ 1 / ! = /  &E 	9/ . ��. 	�0  0  &,#. = / < >�. �#<�
;0 1 /  &
;-	= -	E$< . < = > � � �  
 � "�0 � . �#<


#< = E"/ . 	 < � 
#0 = . / ,;? � 
;< = E"/ . 	 / E
;0 = . / ,&? 
  0  &,#. = &�-	= <�/ ,'< "  / < ,#. 1 &"> E�-	1 1 � 1 -	= ?
< 
 �

�+I S	�5L K�n=h:��P
�5L H5P N ` �	W=M g�K �
�5I \ I �5L I �5X Q P9L�N �P9` \ W=L S9K�Z P
�5H9N L I K M

�*g5K	N �P0Z P
�5H9N L OD` Z W9M K�P9Q�3�L P=V>P=M I N I P9H&e9I I$I M�I \ \ �5M N L W9N K ]&I H$�+I S
�5L KUn& &	g5K L K���� W9H5]
���
W9L K�N g5K�L K W9Z N I P9H Z �5L J=K MUP Q+N g5K�Z P	�5H=N L I K M ��W9H5] *; $L K M V$K Z N I J=K \ O=^�! H K �&�5I \ I �5L I �5Xl V>P=I H9N���� I H
�+I S	�5L K0n=m*N g5K0Z P
�5H9N L I K M ��*K \ Q W=L K�\ K J=K \ M�W=L K


���$ W9H5]


���
�
^$��P
�5H9N L O � � M � Z P
�5H9N L O *;� M ���$K N N K L

M K N	I M��>K \ P ���� � N P�N g5KUL I S=g9N*M I ]5K�P Q ��� ��M P�N g5W N	P 	I H5S�N P�l _Da9m�W9H5] l _9dDm�Z P	�5H=N L O ��K q5V>P=L N M
V>K L X0I N M&W=H5]�Z P
�5H9N L O *,I X0V>P=L N M&V>K L X0I N M ^ �*g5K Q �5\ \UZ P9X0V5W=L W N I J=K M N W N I Z M�L K J=K W9\ M�N g5W N�N g5K
M \ P9V$K�P9Q�N g5K�V>K L X0I N ` I X0V$P9L N I H5S�Z P	�5H=N L O *;� M�L K W=Z N I P=H Z �5L J=K0I M��5H5W9X"�5I S	�5P
�5M \ O H5K S=W N I J=K�	g5I \ K
F / � ��� ��� � °	� � � � �+£ � ��£ ¤�� �U¢�� � �9��� � � � � � � � ¤U� � �+� � �	� � �9¦ � � � � �9�*§ - . ¨�� �9¦0§ - . ¨�� �U� � � ¦�� �9� �
	 �  �	 / � �9¦+ �* + / � � ��� � �D� � � � � � � � � �$� �9¦� ª

o e



N g5K0M \ P9V$K�P Q�N g5K0V$K L X0I N ` K q5V>P=L N I H5S&Z P
�5H9N L O�� � M�L K W9Z N I P9H Z �5L J=K&X0W O)�$K0V>P=M I N I J=K�P9L�H5K S9W9N I J=K ^
RDg5I Q N I H5S0N g5K0W9\ \ PDZ W N I P=H�Q L P=X�N g5K�K �
�5I \ I �5L I �5XV>P=I H9N ��� N P W�3�W=L K N P9` P=VDN I X0W9\+V>P=I H9N�M �5Z g W=M
� I H��+I S
�5L K�n�Z \ K W9L \ O&L W=I M K M��>P9N g�Z P
�5H9N L I K M �;�K \ Q W9L K9^��+I S
�5L K�n�P	@$K L M*W0V5W=L N I W9\$I \ \ �5M N L W9N I P9H&P Q
N g5K���P
�5L H5P N ` �	W=M g&K �&�5I \ I �5L I �5X P=H5\ O��>K Z W
�5M K	N g5K*N W9q0L W9N K M�
 � $ W=H5](
 � � H5K K ]0N P"�>KU]5K N K L X0I H5K ]
M I X��5\ N W=H5K P
�5M \ O9^9�*g5I M+Z W9H��$K*M g5P 	H0I H�W0l N �P9` ]5I X0K H5M I P9H5W=\ m�]5I W9S=L W9X N g5W N�I M+M I X0I \ W9L�W=M9�+I S
�5L K
n=^*R=N W=L N I H5S�Q L P9X'K �
�5I \ I �5L I �5X �$P N g Z P
�5H9N L I K M:*K \ Q W=L K�Z W=H��>K�K H5g5W9H5Z K ]��=O�I H5Z L K W=M I H5S9
 � $ W=H5]
L K ];�5Z I H5S9
 � � ^ � �
� �*� ���+� � ��� � �� 
�+� � � ��� � ��� � � �$����� �+� �*� 
������ � � � � � +UM�W=\ L K W=]DO X0K H9N I P=H5K ] W
�>P J=K	 
S9P J=K L H5X0K H=N M	H5K K ]�H5P9N	H5K Z K M M W9L I \ O�W9Z Z P
�5H9N	Q P=L�N g5K	N K L X0M ` P9Q ` V$K L X0I N ` N L W9]5K	K @$K Z NUK J=K H I Q�N g5K I L
V>P=\ I Z O ]5PDK M�g5W J=K�M P9X0K&I X0V5W=Z N�P=H N g5K&V$K L X0I N�V5L I Z K ^��*g5K O g5W J=K&N g5K�W9\ N K L H5W N I J=K&P9VDN I P=H P Q
�>K g5W JDI H5S W=M�V>K L X0I N�V5L I Z K�N W
�9K L M ^ TUK H5P N I H5S W=M�K Z P=H5P9X�O��AP	�5L�X��5\ N I ` Z P
�5H9N L O X0PD]5K \9	g5K H
W9\ \>S=P J=K L H5X0K H9N M��>K g5W J=KUW=M�V5L I Z K	N W	�9K L M�W=H5]&W9M�K Z P=H5P9X�O
	 N g5K	X0PD]5K \;	g5K L KUW9\ \>S=P J=K L H5X0K H9N M
X0W9H5I V;�5\ W9N K�N g5K0N K L X0M�P QUV>K L X0I N�N L W9]5K�*K$	I M g N P Z W=L L O P
�DN�W�*K \ Q W=L K&Z P9X0V5W=L I M P9H P9Q*N g5K
K �&�5I \ I �5L I �5X W9\ \ PDZ W N I P=H5M+P9Q�N g5K M K	N �P�N ODV$K M*P9Q�K Z P=H5P9X0I K M ^���\ K W9L \ O
 DW�Z P9X0V$K N I N I J=K	K �
�5I \ I �5L I �5X
P Q�K Z P9H5P=X�O�� � K Z P9H5P=X�O�	 �	I M0Z g5W9L W=Z N K L I ( K ]4�=O 3�L P=V>P=M I N I P9H�o � 3�L P9V$P9M I N I P=H,a � ^�RDI H5Z K&N g5K
K �&�5I \ I �5L I �5X W9\ \ PDZ W N I P=H,P Q�K Z P9H5P=X�O	'I M&I H5K 20Z I K H=N&Q L P=X N g5K V$K L M V$K Z N I J=K P Q�N g5K S=L P	�5V�P Q
Z P
�5H9N L I K M  $M P9X0K�Z P
�5H9N L I K M	H5K Z K M M W=L I \ O M �&@$K L	W"*K \ Q W=L K�\ P=M M��9O M 	I N Z g5I H5S0Q L P9X�K Z P9H5P=X�O�� N P
K Z P9H5P=X�O�	*^�! N	Z W=H5H5P N��$KUL �5\ K ]�P	�DN  >g5P �K J=K L  >N g5W N	M P=X0KUZ P	�5H=N L O��>K H5K �5N M*Q L P9X�N g5W N	M 	I N Z g$^
7�P=L K�M V>K Z I �>Z�I H5M I S=g9N M*W=L K�V5L P JDI ]5K ]�I H

��� ��� ��� � � � �������
� 0 ,&> / B&< =�-  0 E
#< . / . / D
<�< �  &/ 1 / ! = /  &E 0 � . �#<�<  0 ,'0 E9&�	 -	,#B�-  0 E
;< . / . / D	<�< �  &/ 1 / ! = /  &E�0 � . �#<
<  0 ,�0 E9&�� -	,�B�B&< ,'0 . <�. �#<$< �  &/ 1 / ! = /  &E 
#< = E"/ . 
#= /  <(! & ���� / ,%. �#< � 0 = E$< =�-	,#B�! & ���� / ,�. �#<
1 -	. . < =�<  0 ,�0 E9& � � 0  &,;. = & ��< � 
;< = / < ,  < >�- 	�< 1 � -	= <�?
-	/ ,�	 �#< ,$. �#< � / ,#/ . / -	1 ��<  0 ,'0 E9&�	 / >�.  &= ,'< B
/ ,;. 0$-	,�<  0 ,'0 E9&�� �
� / �%/ �� 0  &,#. = &���/ >"< � 
;0 = . / ,&?�
;< = E"/ . >�/ ,�<  0 ,'0 E9&�	 -	,#B$/ � ������ ���� 0 =
� / / �%/ �� 0  &,#. = &���/ >�/ E
;0 = . / ,&?�
;< = E"/ . >�/ ,�<  0 ,'0 E9&�	 -	,#B$/ � ���� ! ���� �
3�L P9V$P9M I N I P=H0k�I M�V5L P J=K ]�I H$+UV5V>K H5]5I q&T�^;�>P=L�N g5KUZ P	�5H=N L I K M*H5P N	Z P J=K L K ]��9O�3�L P9V$P9M I N I P=H0k�N g5K
\ I �9K \ I g5PDPD]�N P�Q W9L K��>K N N K L*I H&K Z P9H5P=X�O
	 N g5W9H�I H&K Z P9H5P=X�O�� I M�M X0W=\ \5Q P=L�N g5K	Q P9\ \ P 	I H5S�L K W=M P9H$^
+	M	M g5P 	H I H&N g5K�V5L PDP Q+P9Q93�L P9V$P9M I N I P=H�k�W0H5K Z K M M W9L O Z P=H5]5I N I P9H&Q P9L	W�*K \ Q W=L K ` K H5g5W=H5Z I H5S0M g5I Q N
Q L P9XK Z P9H5P=X�O�	�N P&K Z P=H5P9X�O���I MUW&M �&2&Z I K H9N \ O \ W=L S9K�]5I J=K L S9K H5Z K�P9Q ���� W=H5] ���� ^�5:�DN�I Q�P9H5K
M N W9L N MUQ L P=XW=H K �
�5I \ I �5L I �5XP Q*K Z P9H5P=X�O�	AW=H5] W9\ \�N W q L W N K M�W9L K0L K ];�5Z K ] I H W
�5M P9\ �DN K�J9W9\ �5K	 
N g5K�Q P=\ \ P 	I H5SUV5W9L N I W=\5K @�K Z N M�P=H�N g5K	V$K L X0I N�V5L I Z K*W9L K	P	�5M K L J=K ]$h�! Q�W�V>K L X0I N ` K qDV$P9L N I H5SUZ P	�5H=N L O
� ) «�� � � ¢*� � ��� �9� �+� � �*�9� ¤ � ³�� � �9� � � � �9��� � �	� � � � � � � ¤�� � �9� � � ��¬$�	� � � � � �*� �+� � �*� � � °	� � � �9� � � ��� � �>� � �9� � � � � � �. � � ª

o k



\ P �K L M*I N M�K X0I M M I P=H5M�M �;�5M I ]DO&I N M*K q5Z K M M*M �5V5V5\ O�P Q+V>K L X0I N M�I H5Z L K W=M K M:	g5I Z g&N K H5]5M�N P�\ P �K L�N g5K
V>K L X0I N	V5L I Z K  $Z K N K L I M	V5W9L I �;�5M ^��UH�N g5K�P9N g5K LUg5W9H5]� $I Q�W0V$K L X0I N ` I X0V>P=L N I H5S�Z P	�5H=N L O \ P �K L M	I N M
K X0I M M I P=H5M+N W q� DI N M�K qDZ K M M*]5K X0W=H5]0P9Q�V>K L X0I N M�I H5Z L K W9M K M�	g5I Z g�N K H5]5M�N P�L W9I M K*N g5K	V>K L X0I N�V5L I Z K  
Z K N K L I M�V5W9L I �;�5M ^�+U\ N g5P	�5S=g N g5K M K0P9V5V$P9M I N K�K @�K Z N M�	I \ \+H5P N�H5K Z K M M W9L I \ O K \ I X0I H5W N K�]5I J=K L S=K H5Z K M
�>K N *K K H�N g5K�K �
�5I \ I �5L I �5XAV$K L X0I N+V5L I Z K M����� W=H5]����� W9\ N P=S9K N g5K L  N g5K O�	I \ \	*P9L ��N P �W=L ]�L K ];�5Z I H5S
N g5K X�^

� � ������� ��(&� �&-��'�	��#U���&�

! H�W	M N OD\ I ( K ]�*W O	 =P	�5L�V5W=V>K L�W=]5]5L K M M K M+K 2&Z I K H5Z O�I X0V5\ I Z W N I P=H5M>P9Q5WUg9O;�5L I ]�L K S9I X0K�P9Q#�����+K X0I M `
M I P9H5M�Z P9H=N L P9\$]5K M I S9H5K ]0N P�Z W9VDN �5L KUM P=X0K��5W=M I Z	Q K W9N �5L K M*P Q�N g5KUL K S=I X0K	W9V5V5\ I K ]0I H0N g5KUY�GAM I H5Z K
n c=c=aD^���g5W=L W9Z N K L I M N I Z�P Q�N g5KUY�G L K S9I X0KUI M*W9H�Y�G	` 	I ]5KUI H=N K L H5W9N I P9H5W=\$Y��	R0N g5W9N*Z PDK q5I M N M:	I N g
H5W N I P=H5W9\�Z P9X0V5\ K X0K H=N W9L O W=H5] P J=K L \ W9V5V5I H5S H5W9N I P9H5W=\�K X0I M M I P=H5M�N W9qDK M ^ ! H N g5K�M X0W9\ \ ` Z P
�5H9N L O
Z W=M K  >H5W9N I P9H5W=\$S9P J=K L H5X0K H=N M	W9L K�M g5P 	H�N P�L K Z K I J=K�Z P9L L K Z NUI H5Z K H9N I J=K M�N P0W9Z Z P=X0V5\ I M g&K 20Z I K H5Z O
Q P9L*N g5K�S=L P	�5V P Q�Z P
�5H9N L I K M ^:! H V5W9L N I Z �5\ W9L  >S9P J=K L H5X0K H=N M��>H5] I N	P=VDN I X0W9\>N P0L K Q L W9I H&Q L P=X'\ K J=OD`
I H5S&W9H K X0I M M I P9H5M	N W9q I H N g5K I L*N L W=]5I H5S&M K Z N P=LUP J=K L \ W9V5V5I H5S�	I N g N g5K�Y��	R>^'! H5M P Q W=L  �P	�5LUL K M �5\ N
M �5V5V>P=L N M�N g5K"� H5P ` P J=K L \ W=V�V5L P9V$P9M I N I P=H��5W9\ \ �5]5K ]0N P0I H&N g5K�I H9N L PD];�5Z N I P9H$^

8�K N�I H�N g5K*X0P=L K�L K W9\ I M N I Z�Z W9M K*P9Q$I H5K L N�V5L K K q5I M N I H5S�K X0I M M I P=H5M�N W q5K M�I H�N g5K�N L W9]5I H5S�M K Z N P9L  
*K*M g5P ,N g5W9N�I N�I M+P=VDN I X0W9\DQ P9L+M X0W=\ \DZ P	�5H=N L I K M+N P�Z g5PDP=M K�Q P=L�N g5K I L�N L W9]5I H5S�M K Z N P9L�W=H�K X0I M M I P9H5M
Z W=V N g5W N0I M$� K q5Z K M M I J=K ��Q L P=X N g5K&JDI K 	V>P=I H9N0P9Q*N g5K�S=L P	�5V P9QUZ P
�5H9N L I K M ^%! N0I M�I H9N K L K M N I H5S N P
Z P=HDQ L P9H=N0N g5W N&L K M �5\ N�	I N g K Z P=H5P9X0I Z�W=M M K M M X0K H9N M&P9Q	N g5K Y�G�Z P	�5H=N L I K M ��H5W N I P=H5W9\*W9\ \ PDZ W N I P=H
V5\ W9H5M	M K N��5V I H n c=c9j�Q P=L�N g5K��>L M N	N L W=]5I H5S0V>K L I PD] n9c9cDa ` n c=c=bD^:�*g5K�V$K L N W=I H5I H5S�\ I N K L W N �5L K0l K ^ SD^
��\ K V5V$K L+W9H5]"3�K N K L M P=H0n c=c9j; 	5��9g5L I H5S=K L�K N+W=\ ^+n9c9cDa9m�W=\ X0P9M N9�5H5I M P=H5P	�5M \ O�Z L I N I Z I ( K ]�N g5P9M K*V5\ W9H5M
P9H0N g5K	S=L P	�5H5]5M�P9Q�W=H0W=\ \ K S=K ]5\ O�P J=K L \ O0S=K H5K L P	�5M*W9\ \ PDZ W N I P=H�P9Q�V$K L X0I N M�N P�N g5K I L+N L W=]5I H5S�M K Z N P9L ^
8�K N�N g5K M KUM N �5]5I K M�]5I ]0H5P9N*W9Z Z P
�5H9N�Q P=L�I H5K L N*P J=K L \ W=V5V5I H5S�K X0I M M I P9H5M�N W q5K M ^�! Q$N g5I M�I M�]5P=H5K	W=M�I H
P	�5L�W=H5W9\ O5M I M�W	�$P J=K  DN g5KUV$K L X0I N�Z W9V5M*W9Z N �5W9\ \ O0Z g5P=M K H�I H�n c=c9j�X0I S=g9N*H5P N*g5W J=K��>K K H�K q5Z K M M I J=K  
W Q N K L*W9\ \  DQ L P=X N g5K�*K \ Q W=L K�V>P=I H9N	P Q�J5I K  P Q+M X0W=\ \$Z P
�5H9N L I K M ^

�	P=H5K N g5K \ K M M  &	I N g�M P=X0K*L K M K L J9W9N I P9H5M	l M K K��>K \ P Um�N g5K	H5P ` P J=K L \ W=V�L �5\ K	Z W=H��>K	Z P=H5M I ]5K L K ]
W�M K H5M I �5\ K*S
�5I ]5K \ I H5K�Q P=L+M X0W=\ \5Z P
�5H9N L I K M ^�[	P *K J=K L  DN g5W N�L �5\ K	I M�]5K �>H5I N I J=K \ O�H5P9N�I H�N g5K	I H=N K L K M N
P Q+Z P
�5H9N L I K M�	g5P=M KUS=P J=K L H5X0K H9N M*N W	�9K�I H9N P�W9Z Z P
�5H9N*N g5KUI X0V5W=Z N*P9Q�N g5K I L*V>P=\ I Z I K M�P=H0N g5K	N K L X0M
P Q�V$K L X0I NUN L W9]5K9^�Y+J=K H I Q�N g5K L K��K L K�W�Z K H=N L W9\+W
�DN g5P9L I N O M �5Z g W9MUN g5K�Y�G ��P9X0X0I M M I P=H�	I N g
N g5K�Z P=X0V>K N K H5Z K�N P�K HDQ P=L Z K�N g5K�L �5\ K�I H N g5K0\ W9L S=K ` Z P
�5H9N L O Z W=M K�W=H5] W9NUN g5K�M W9X0K�N I X0K�\ K W J=K M
M P9X0K	]5I M Z L K N I P=H"	I N g&H5W9N I P9H5W=\5S=P J=K L H5X0K H9N M�Q P9L�]5K N K L X0I H5I H5SUN g5K I L�P 	H�V>K L X0I N�Z W=V5M  DN g5K	P
�DN `
Z P=X0K"*P	�5\ ] H5P9N"�>K&K 2&Z I K H9N�Q P9L�N g5K&S9L P
�5V P Q	Z P	�5H=N L I K M"�5H5]5K L�Z P=H5M I ]5K L W9N I P9H$^)7 P9L K P J=K L  �W
V5L K K qDI M N I H5S&I H5K L NUK X0I M M I P=H5M*N W q I H W&Z P
�5H9N L O�� MUN L W9]5I H5S0M K Z N P=L	N K H5]5M	N P&I X0V5L P J=K�� L K ];�5Z K ��N g5K

n c



Z P
�5H9N L O�� M9�K \ Q W9L K*W9M+Z P9X0V5W=L K ]�N P	N g5K*H5P9` N W9q�M I N �5W N I P=H� 9I Q5N g5W9N�Z P
�5H9N L O�I X0V$P9L N M � K q5V>P=L N M �>V>K L `
X0I N M ^93�L P J5I ]5K ]&N g5W9N*Z P	�5H=N L I K M*W9L K�H5P N*N PDP�M X0W=\ \  =N g5I M�I M*K J=K H&N L �5K�I H0N g5KUM X0W=\ \ ` Z P	�5H=N L O0Z W=M K
I X0V5\ ODI H5S; =I H�Q W=Z N  =N g5W9N�Z P	�5H=N L I K M�	I N g&V>K L X0I N ` V5L I Z K�N W	�DI H5S�S=P J=K L H5X0K H9N M*g5W J=KUW9H&I H5Z K H9N I J=K	N P
L K X0P J=K*N g5W9N�N W9q0I Q$W=H5]0P=H5\ O�I Q$N g5K O0K q5V>P=L N�V$K L X0I N M ^9! H0Z P9H=N L W9M N  5V>K L X0I N ` I X0V$P9L N I H5SUZ P
�5H9N L I K M
*P	�5\ ]��>K H5K �5NUQ L P9X�W0N W q I H�N g5K I L*N L W9]5I H5S&M K Z N P9LUI L L K M V$K Z N I J=K�P Q9	g5K N g5K L	N g5K I L	S=P J=K L H5X0K H9N M
Z g5PDP9M KUN P0I S=H5P9L K	N g5K�V$K L X0I N ` V5L I Z KUL K ];�5Z I H5S0K @�K Z N	P9Q�N g5K I L*V$P9\ I Z O9^

�*g5K�X0PD]5K \�M Z L �DN I H5I ( K ] I H&N g5K�V5L K M K H=NUV5W9V$K L	X0W=V5M�N g5K�Y�G �����	K X0I M M I P=H5M*Z P=H9N L P=\�M Z K `
H5W9L I P I H,W J=K L O,M I X0V5\ K$*W O9^ �UH5K��P
�5\ ],H5K K ] N P W9]5]�X0P9L K�M N L �5Z N �5L K W=H5],Z P=X0V5\ K q5I N O N P
W9]5]5L K M M*Q �5L N g5K L	I X0V$P9L N W=H9N	I M M �5K M	M �5Z g W9M	N g5K�I X0V5W=Z NUP Q+N g5K�Y��	R�P=H�N g5K�Z P=X0V>K N I N I J=K H5K M M	P Q
N L W9]5I H5S9` M K Z N P=L �>L X0M�L K \ W N I J=K*N P�Z P9X0V$K N I H5S�>L X0M�I H0P N g5K L�Y�G�Z P
�5H9N L I K M�W=H5]0I H0H5P9HD` Y�G�Z P	�5HD`
N L I K M ^�+	H5P9N g5K L*Q K W N �5L K�]5K M K L JDI H5S&X0P=L K�W9N N K H=N I P9H I M*N g5K�V$P �K L ` S=K H5K L W N I H5S&I H5];�5M N L O9^�! NUV5\ W O5M
W��9K O L P9\ K�I H�X0P=M N	Z P	�5H=N L I K M �>N L W9]5I H5S0M K Z N P=L M	M I H5Z K�I N	M �5V5V5\ I K M	K \ K Z N L I Z I N O&Q P=L*P9N g5K L��5L W=H5Z g5K M
I H�N g5K*]5P=X0K M N I Z�N L W=]5I H5SUW=H5]0H5P9H=N L W9]5I H5S�M K Z N P9L�W9H5]�Q P9L�P N g5K L+Y�G�Z P
�5H9N L I K M ^9�#�5L N g5K L�L K M K W9L Z g
W9\ P=H5S N g5K M K�\ I H5K M�	I \ \�I X0V5L P J=K�P	�5L"�5H5]5K L M N W9H5]5I H5S P Q	N g5K�K 20Z I K H5Z O I X0V5\ I Z W9N I P9H5M�P9QUg9O;�5L I ]
K X0I M M I P=H5M*Z P=H9N L P=\$M N L W9N K S=I K M	M �5Z g W9M*N g5K�P9H5K�K X0V5\ P O=K ]�I H&N g5K�Y�G�^

����	9�*���	�����	�

5��9g5L I H5S=K L  ��	^  �[	P	@$X0W=H5H� 9�U^  ��W9H5S=K  �+�^  ���=M Z g5K \  �+�^+W=H5] G�^�7�P=M K \ K H5K L�l n c=c=a=m  :� +UM M K M M `
I H5S0K X0I M M I P=H5M*L K S	�5\ W9N I P9H�I H�Y��5L P=V>K9h:+UH�I H=N K L W=Z N I J=K�M I X��5\ W9N I P9H&W=V5V5L P9W=Z g��  ���#< #:,�< = ? &
�#0  &= ,�-	1+n9d& �o ` n9nD^

5��9g5L I H5S=K L  ��	^  �UP9M Z g5K \  +[�^�W=H5] G�^97�P=M K \ K H5K L&l n9c9c=d=m  �� Y920Z I K H5Z O \ P9M M K MUQ L P=X P J=K L \ W=V5V5I H5S
K Z P=H5P9X0I ZUI H5M N L �5X0K H9N M	I H�Y��5L P9V$K W=H�Z W9L �$P9H�K X0I M M I P9H5M*L K S	�5\ W9N I P9H� 5X0I X0K P5^

5*P J=K H&�>K L S& '+�^ �+^$W=H5]�A�^ +�^$]5K"7�PDP=I ��l o k9k=j=m  �� Y�H=JDI L P=H5X0K H=N W9\�\ K J5I K M	W=H5] ]5I M N P=L N I P9H5W=L O&N W qD`
W9N I P9H��  ���E$< = /  -	,�#  0 ,'0 E"/  ��< D / < 	Ae=j& �o c=e=a ` o c9e=kD^

f P	�5\ ]5K L  ��+^ [�^  �3�W=L L O	 "! ^ � ^ [�^  ���I \ \ I W=X0M$! ! !  �A�^ �	^UW=H5]AT�^�5:�5L N L W �l o k=k9kDm  "� �*g5K Z P9M N `
K @$K Z N I J=K H5K M MUP9Q�W9\ N K L H5W N I J=K�I H5M N L �5X0K H9N M*Q P=L*K H9J5I L P9H5X0K H9N W=\�V5L P N K Z N I P=H�I H W0M K Z P=H5]D` �$K M N
M K N N I H5S&�  ��#0  &= ,�-	190 ���  +! 1 /  #  0 ,�0 E"/  >�b=n
 >_=n9k ` _9d=cD^

[UPDK \  ;7 ^�l o k=k9dDm  #� RDg5P
�5\ ]0W�Z W=L �>P=H0N W q$�>KU]5I @$K L K H=N I W N K ]0W=Z L P=M M�M K Z N P=L M � �  ��#0  &= ,�-	1�0 ���  +! 1 /  #  0 ,'0 E"/  >�a k; $o9b ` _=nD^
�9P=g5H5M N P9H5K	 �l n9c9c=_=m  �� �*g5K��5M K�P Q�N L W=]5W	�5\ KUV>K L X0I N M�I H&Z P9X"�5I H5W N I P=H"	I N g&P9N g5K L*K H=JDI L P=H5X0K H=N W9\
V$P9\ I Z O&I H5M N L �5X0K H=N M �  #A	K V>P=L N	Y ����p Y�3:���*p �63 �	Y�3 l n c=c=n=m n eDp �9! ��+��9 #�UY:��T� #3+W9L I M ^

��\ K V5V>K L  f ^DW9H5]�R>^&3+K N K L M P9H l n9c9c=j=m  #� �*g5K	Y�G�K X0I M M I P9H5M+N L W=]5I H5S�M Z g5K X0K	`+W9\ \ P *W9H5Z K*V5L I Z K M  

n=o



N L W=]5K��>P 	M	W=H5]�Z P9X0V$K N I N I J=K H5K M M*K @$K Z N M �  �#8 &= 0 
#< -	,�#:,;D / = 0 ,;E$< ,;.Uo j; >n9cDo ` nDo e5^
7 W9L �&�5M K H� �D^5l o k=b=a9m  ;� ��PDP=V>K L W N I J=K*Z P=H9N L P=\DP9Q>I H=N K L H5W9N I P9H5W=\=V$P9\ \ �DN I P=H�W=H5]�Z P9X0X0P=H�V5L P=V>K L N O
L K M P	�5L Z K M  �  ;-	= . < = 1 & �#0  &= ,�-	190 � #  0 ,�0 E"/  >�e9k; 5d5o e9` d=_=nD^

A	W
�5M Z g5K L  '7 ^�l o k9k=j=m  �� �UH�K Z P=\ P9S=I Z W=\$];�5X0V5I H5S&�  �� � � 0 = B9#  0 ,�0 E"/  � - 
;< = >�j=d& >e=n=n ` e9j=cD^
RDZ I K H=N I �>Z:��P
�5H5Z I \=N P	N g5K f K L X0W=H��>K ]5K L W9\;7�I H5I M N L O�Q P9L�N g5K�Y�Z P9H5P=X�O&l n c=c9jDm  &� ���5L�� �=L ]5K L �5H5S
K L H5K �5K L �5W9L K L�Y�H5K L S=I K H��>l �UH0M �;�5M I ]5I ( I H5S�L K H5K �W
�5\ K*K H5K L S9I K M m  &A	K V$P9L N�I M M �5K ]0P9H �9W9H&�5W9L O
o d& $n c=c9j5^

RDI � X� �D^+l n9c9cDa9m  �� �*g5K�I H=N K L W=Z N I P=H��>K N *K K H N g5K�Y�G K X0I M M I P=H5M*N L W=]5I H5S0M Z g5K X0K�W=H5] H5W N I P=H5W9\
K H5K L S9O�V>P=\ I Z I K M �  � 1 / E�-	. < � 0 1 /  &�a& >b9k ` k9d5^

RDP=L K \ \  �R>^$W=H5] �D^�RDI � X l n9c9c=_=m  �� ��W9L �$P9H N L W9]5I H5S&I H N g5K�V$P9\ I Z O�X0I q��  �� � � 0 = B	��< D / < 	 0 � #  0 	
,'0 E"/  �� 0 1 /  & o k; >j=n9c ` j9_Db=^

GU\ V5g� '+�^�l o k9kDb9m  �� ! H9N K L H5W N I P=H5W9\�N L W=]5K�W=H5] N g5K0K H=JDI L P=H5X0K H=N h�W M �5L J=K O P9Q�L K Z K H9N�K Z P9H5P=X0I Z
W=H5W9\ O5M I M �  $I H$h�[�^#�>P=\ X0K L*W=H5]��U^��*I K N K H
�$K L S l K ]5M ^ m  ���#<�% ,;. < = ,�-	. / 0 ,#-	1���< -	= ! 0 0 ��0 � #:,�	
D / = 0 ,;E$< ,;. -	1'-	,�B ��< > 0  &=  < #  0 ,'0 E"/  >0o k=k=b=p=o k9k=e& 5Y�]&*W9L ] Y�\ S9W=L  #��g5K \ N K H5g5W=X'G	��^

	 ��� ������ � 		� � �*� ���+� ��� � � ��� � ��� � 
 ������� ���� ��� � � ��� ��� 
�������� � ��
 ��� � �)�$��� 
 �)�+� ��+� ��� � � �+� � � �� ������� ������� � ���
�>P9L*S9I J=K H � �  &��� � ��W=H5] � � W=H5]&Q P9L*S9I J=K H�V$P9\ I Z O0V5W=L W9X0K N K L M �  � ��W9H5] 
 �	N g5K�K �
�5I \ I �5L I �5X�P Q
W9H I H5]5I JDI ];�5W=\$K Z P=H5P9X�O�I M	]5K N K L X0I H5K ]��9O�N g5KUN K H K �&�5W N I P=H5M ( � # � � ��"  +�� & � � � "  ( � ( )  � � � � ' � �  � � � � � � � � " ' � � � + ) � + " � ��� � � � ' � � " � �  � � #
� � � � " �
 � ' ���  � � & � � � � " � 
 � ' ��� ' � �  � � � (� + " � � � � W9H5] � � � (� + " � � � � ^
�*g5K M KUK �&�5W N I P=H5M�Z W9H$�>K	L K ];�5Z K ]0N P�N g5K	K �&�5W N I P=H5M�\ I M N K ]0I H l o _Dm�N g5W N�]5K N K L X0I H5K*N g5K*J9W=L I W	�5\ K M� �	 ���
 *+&W9H5]�
 �9^:��P9N W9\�]5I @�K L K H9N I W9N I P9H�P Q+N g5K M K�K �&�5W N I P=H5M�O5I K \ ]5M�l o jDm�`Ul o b=m ^��*g5K�M P9\ �DN I P=H�P Q
N g5I M*M ODM N K X�P Q+K �
�5W9N I P9H5M*I M

� � � � � � � 
 � � � ���  l +�o m
� + � � � � � � � � � 
 � " � � � � � 
 � � 
 � ' � � � ' � � " � � �  l +�n9m
� � � � � ���

� + 	 ��� � � � � � � � � 
 � " � � � � � 
 � � 
 � ' � � � ' � � ' +( # � � � � � �� l +U_=m

� 
 � � � � � � � � � � � 
 � " � � � � � � 
 � � 
 � ' � � � � � ' � � ' +( # � � � ��� # � � � � � �! l +Uj=m

	g5K L K ��� � 
 	  �� � �
n9n



	 ��� ������ ��� ��� ��� � � ��� ���$��� ����� � �� � � ��
�������� � � � �9� � � ��� ������� � � � �����)
������ � �*��
������ ����*��� � � ����������� ����� � � � � ����� � � �
�� ����& �$����� ���*� � � �� � � � ��� � ��� � 
�� �+����� � ��
� ������� � � �
�*g5K K 2&Z I K H9N M V5\ I N L K �&�5I L K M l n cDm�N P,g5P9\ ]�I L L K M V$K Z N I J=K P9Q�	g5K N g5K L�
 � � � P=L 
 � � � ^ ! H
W9]5]5I N I P=H� � � I M�H5P �K H5]5P9S=K H5P
�5M ^4��I N g N g5I M�X0PD]5I �>Z W N I P=H5M�N g5K K �&�5W N I P=H5M l o _Dm�Z W=L L O P J=K L ^
��P N W=\$]5I @$K L K H=N I W N I P=H"	I N g�L K M V$K Z N*N P�N g5KUV5W9L W=X0K N K L M����  $����W=H5] � ODI K \ ]5MUl o j=m  �l o9a9m  �l o d=m�W=H5]

# � � ��� � ��� # � � � � � � � � � � � � l 5Uo m

�	K q=N��K�Z P=X��5I H5K0l o jDm�W9H5] l o d=m�N P0S=K N

� � � # � � � � ' � +�� � � � � � � � � 
 � " � � � � � 
 � � 
 � � l 5	n9m

�*g5K�K �
�5W9N I P9H5M0l 5Uo m  �l 5*n=mUW9H5],l o a=m9� P=I H9N \ O ]5K N K L X0I H5K � � �
 � � �0W9H5] � +>^"��P�M P=\ J=K�Q P=L	N g5K M K
J9W9L I W
�5\ K M:�K�L K 	L I N KUN g5K M K�K �&�5W N I P=H5M*I H�X0W9N L I q0Q P9L X

���
�
� � 
 	  �� � � 
 	� �# � � ��� # � � �� � � � # � �

	 


� �

���
�
� � �
� � �� +

	 


� �

���
�
�� ���
� � � � � � � � 
 � " � � � � � 
 � � 
 �

	 


� � l 5*_=m

�*g5K*]5K N K L X0I H5W=H9N�P Q$N g5K*X0W9N L I q�I H�l 5*_=m+I M� � ��� � ' � � � # � � �  		g5K L K � � � ��
 	  ��� � � � � # � � �� ^�+UV5V5\ ODI H5S$��L W9X0K L � M	L �5\ K	O5I K \ ]5M*W9Q N K L*M P=X0KUL K W9L L W=H5S9K X0K H=N	P9Q�N K L X0M
� � � � � � � � � #
� � � 
 � � 
 � ' � ��� # �

( � ' � �� # �+�� � � �� # � �+�� � � � � � � � � 
 � " � � � �  l 5*j=m
� � � � � � � � 
 � � 
 � '�	 � � � � � � � � � � � 
 �!" � � � �  l 5	a9m
� + � � � � � � 
 � � 
 � '�	 � � #
� ' � � � � � � � � 
 � " � � � � � � � l 5*d=m

TUI @$K L K H=N I W N I H5S � � � � � � � � � � 	I N g�L K M V$K Z N	N P � � W9Z Z P
�5H9N I H5S�Q P9L�l 5	a9m�*K�S=K N
� � �� � � � � �� � � 
 � �� � l 5	b9m

+	\ \�P N g5K L*M I S9H5M	P Q9��W
�5\ K�n�W9L K�M N L W=I S9g=N Q P9L *W9L ]$^

	 ��� ������ � � � ��� � ��� ��� ��� ��� ��� � � � �����
��P�V5L P J=K$3�L P9V$P9M I N I P=H a I9�K0I HDQ K L	Q L P=X l n9k=m	N g5W9N�N g5K�K 20Z I K H=N�
 � $ M W N I M �>K M �  $ � � � $ � 
 � $ "'� �
W9H5] g5K H5Z K 
 � $ ' � � � $ � � � $�� � $ 
 � $ " � � � 	g5I Z g I X0V5\ I K M�l _9cDm ^ 
 � $ ' � � � $�� � � $ � � $ 
 � $ " � � � Z W=H
�>KUN L W=H5M Q P9L X0K ]&N P�L K W9]


 � $ � � � � $ � " � � � � $ � � � $ " � � � � l �	o9m

n _



5�O�]5K �>H5I N I P9H�P9Q � �K	P	�DN W=I H�� � � $ � ��� � � �� � � � �
� � � � � � ���� � � ���

� � � � � ^9! H5M K L N I H5SUN g5I M+L K M �5\ N�I Hl �	o m�ODI K \ ]5M�l _Do9m ^	l n kDm+Q �5L N g5K L*I X0V5\ I K M�N g5W N	N g5K�K 2&Z I K H9N � � $ I M*Z g5W9L W=Z N K L I ( K ]��=O&N g5K�K �
�5W9N I P9H
�

$� $ � 
 � $ � � � � 
 � $ � � � � $ � � � $ � � $ 
 � $ " � � � � l �*n=m

�>L P9X�l �*n=m�I N*I M�M N L W=I S9g=N Q P9L *W9L ]0N g5W N8
 � $ � � � � � � � $ � � � $ " � ' � $ 
 � $ � ^�� KUI H9J=P
�9K 
 � $ Q L P=X�l _5o m
N P0P
�DN W9I H�
 � $ � � � � � � � $ � � � $ " � � '�� $ ��� $ " � ^�� K�W=\ M P �>H5] N g5W N�� '�� $ ��� $ � � � �� � � � � � �� � �

� � � �
� � � �
�
 

W9H5] N g5K L K Q P9L K l _Dn9m	Q P=\ \ P 	M ^��*g5K&V5L PDP Q*P9Q�3�L P9V5M I N I P=H a9I I+I M�M I X0I \ W=L*N P�N g5W9N�P Q�3�L P=V5M I N I P9H a9I
W9H5]�N g5K L K Q P9L K�P=X0I N N K ]$^

	 ��� ������ � �	� ��� ��������� ��� ��� ��� � � � �����
��P�V5L P J=K�3�L P9V$P9M I N I P=H�k��KUM N W9L N�Q L P9X N g5KUK �&�5I \ I �5L I �5X W9\ \ PDZ W N I P=H�P Q�W9H&I H5]5I JDI ];�5W=\5Z P	�5H=N L O0I H
K Z P9H5P=X�O�	4	g5I Z g�I M*]5K M Z L I �$K ]��9O l o _Dm�W9H5]&N g5K�W=]5]5I N I P9H5W=\$K �&�5W N I P=H


 �'�
 � ' � �� � l T�o9m

�*g5K �>L M N�M N K V I M	N P��9K K V ���� Z P=H5M N W9H=N�W9H5] N P�]5K N K L X0I H5K�N g5K�K @�K Z N M�P9H)�K \ Q W9L K�P Q�N g5K�M X0W9\ \
K q5P9S=K H5P
�5M�Z g5W=H5S9K M*I H9
 � �5H5]5K L�N g5KUZ P9H5M N L W=I H9N*P Q�X0W=I H9N W=I H5I H5S	N g5KUK �
�5W9N I P9H�� � #
� � &���	g5I Z g
L K �&�5I L K M�W=V5V5L P9V5L I W9N K	K H5]5P=S9K H5P	�5M�W=] � �5M N X0K H=N M�P9Q � �9^9� K	M g5P �N g5W9N*M �5Z Z K M M I J=K�M X0W9\ \>Z g5W9H5S=K M
P Q8
 ��N P �W=L ]%( K L P L W9I M K"�K \ Q W9L K0X0P9H5P9N P9H5P
�5M \ O9^���g5K H 
 � � � I M�L K W9Z g5K ]��K&Z P=H5M I ]5K L�M X0W9\ \
Z g5W9H5S=K M�P Q ���� N P �W=L ] ���� �9K K V5I H5S�
 � � � ^"! Q�I H N g5W N�M K Z P9H5] M N K V)*K \ Q W=L K�I MUW=\ M P&I H5Z L K W=M I H5S
3�L P9V$P9M I N I P=H&k0I M*V5L P J=K ]$^
R=N K V o9^�I Q � 
 �'� � 
 � ' � � � Q L P9X l T�o m*I M*Z P=X��5I H5K ]$	I N g l o j=m ` l o b=m�P=H5K�P	�DN W=I H5M�N g5K�M ODM N K X�P Q
K �&�5W N I P=H5M

���
�
� # � � � # � � �
� � 
 	  �� � 
 	� �� � � ' � � � �

	 


� �

���
�
� � �
� � �� +

	 


� �

���
�
� � 
 ��
� 
 � � 
 �

	 


� � l T�n=m

�*g5K�]5K N K L X0I H5W9H=N	I M�� � � � ' � � � � ' � � " � � ^9� K�W9\ M P0P	�DN W=I H
� +�� ��� ' ��� � � � � 
 �

�
W=H5] � � � � � ' � � 
 �

� � l TU_Dm

! H5M K L N I H5S l TU_=m�I H=N P � �� � � � � ( ' � +�� � � � # � � � � ' � +0O5I K \ ]5M
� � �


� � � 	 � ' � � � � # � ' � �!" � � 
 � � 
 � � l TUjDm

l TUj=m�I X0V5\ I K M�N g5W N*M g5I Q N I H5S�
 � N P *W9L ]�( K L P�l Q L P=X�M P9X0KUS=I J=K H�V>P=M I N I J=K	P=L�H5K S9W9N I J=K	J9W9\ �5KUP Q�
 � m
I M��5H5W9X"�5I S	�5P
�5M \ O��K \ Q W9L K�K H5g5W9H5Z I H5SD^
R=N K V nD^�� K�I H=J=P	�9K�l n cDm�Q P9L 
 ��� � W=H5] Z P9H5M I ]5K L!� � � ���� W=M*N g5K�M N W9L N I H5S0V$P9I H=N ^�! Q � � $ � � � $

n j



W9H5] ���� � ���� N g5K H M X0W=\ \�L K ];�5Z N I P=H5M�P9Q!� � N P M g5I Q N ���� N P �W=L ]����� W9L K$*K \ Q W=L K�]5K Z L K W=M I H5SD^
[	K H5Z K�N g5KUV5W=L N I W9\#*K \ Q W=L K�K @�K Z N M*P9Q�N g5K�>L M N	W=H5]�M K Z P9H5] M N K V�W=L K�P9V5V$P9M I N KUI H�M I S=H�M �5Z g�N g5W N
N g5K0M I S9H P Q�N g5K0H5K N��K \ Q W9L K0K @�K Z N�I M��5H5Z \ K W=L ^�! Q � � $ � � � $ W=H5] ���� ! ���� N g5K0V5W=L N I W9\��K \ Q W9L K
K @�K Z N M�I H%�>P9N g M N K V5M�W=L K0V$P9M I N I J=K"	g5I Z g V5L P J=K M"3�L P9V$P9M I N I P=H k9I ^�3�L P9V$P9M I N I P=H k=I I+Q P9\ \ P 	M��=O
W9H5W=\ P9S=P	�5M*W9L S
�5X0K H=N M ^

n9a



CESifo Working Paper Series 
(for full list see Twww.cesifo-group.de)T 
 

___________________________________________________________________________ 
 
1904 Stephane Dees, Sean Holly, M. Hashem Pesaran and L. Vanessa Smith, Long Run 

Macroeconomic Relations in the Global Economy, January 2007 
 
1905 Richard Jong-A-Pin and Jakob De Haan, Political Regime Change, Economic Reform 

and Growth Accelerations, January 2007 
 
1906 Sascha O. Becker and Peter H. Egger, Endogenous Product versus Process Innovation 

and a Firm’s Propensity to Export, February 2007 
 
1907 Theo S. Eicher, Chris Papageorgiou and Oliver Roehn, Unraveling the Fortunates of the 

Fortunate: An Iterative Bayesian Model Averaging (IBMA) Approach, February 2007 
 
1908 Liliana E. Pezzin, Robert A. Pollak and Barbara S. Schone, Efficiency in Family 

Bargaining: Living Arrangements and Caregiving Decisions of Adult Children and 
Disabled Elderly Parents, February 2007 

 
1909 Christian Keuschnigg and Soren Bo Nielsen, Self-Selection and Advice in Venture 

Capital Finance, February 2007 
 
1910 Rune Jansen Hagen and Gaute Torsvik, Irreversible Investments, Dynamic 

Inconsistency and Policy Convergence, February 2007 
 
1911 Eric A. Hanushek and Ludger Woessmann, The Role of School Improvement in 

Economic Development, February 2007 
 
1912 Bernard M. S. van Praag, Perspectives from the Happiness Literature and the Role of 

New Instruments for Policy Analysis, February 2007 
 
1913 Volker Grossmann and Thomas M. Steger, Growth, Development, and Technological 

Change, February 2007 
 
1914 Margarita Katsimi and Thomas Moutos, Human Capital and the Feldstein-Horioka 

Puzzle, February 2007 
 
1915 Oliver Roehn, Theo S. Eicher and Thomas Strobel, The Ifo Industry Growth 

Accounting Database, February 2007 
 
1916 Ian Babetskii, Aggregate Wage Flexibility in Selected New EU Member States, 

February 2007 
 
1917 Burkhard Heer, Alfred Maussner and Paul D. McNelis, The Money-Age Distribution: 

Empirical Facts and Limited Monetary Models, February 2007 
 
1918 Yin-Wong Cheung, Menzie D. Chinn and Eijii Fujii, The Overvaluation of Renminbi 

Undervaluation, February 2007 



 
1919 Jim Malley, Apostolis Philippopoulos and Ulrich Woitek, To React or Not? Fiscal 

Policy, Volatility and Welfare in the EU-3, February 2007 
 
1920 Mattias Polborn, Competing for Recognition through Public Good Provision, February 

2007 
 
1921 Lars P. Feld and Benno Torgler, Tax Morale after the Reunification of Germany: 

Results from a Quasi-Natural Experiment, February 2007 
 
1922 Robert S. Chirinko and Huntley Schaller, Fundamentals, Misvaluation, and Investment: 

The Real Story, February 2007 
 
1923 Benno Torgler and Friedrich Schneider, Shadow Economy, Tax Morale, Governance 

and Institutional Quality: A Panel Analysis, February 2007 
 
1924 Adrian Pagan and M. Hashem Pesaran, On Econometric Analysis of Structural Systems 

with Permanent and Transitory Shocks and Exogenous Variables, February 2007 
 
1925 Hans-Werner Sinn, The Welfare State and the Forces of Globalization, February 2007 
 
1926 Michael Smart, Raising Taxes through Equalization, February 2007 
 
1927 Øystein Foros, Kåre P. Hagen and Hans Jarle Kind, Price-Dependent Profit Sharing as 

an Escape from the Bertrand Paradox, February 2007 
 
1928 Balázs Égert, Kirsten Lommatzsch and Amina Lahrèche-Révil, Real Exchange Rates in 

Small Open OECD and Transition Economies: Comparing Apples with Oranges?, 
February 2007 

 
1929 Aleksander Berentsen and Cyril Monnet, Monetary Policy in a Channel System, 

February 2007 
 
1930 Wolfgang Ochel, The Free Movement of Inactive Citizens in the EU – A Challenge for 

the European Welfare State?, February 2007 
 
1931 James K. Hammitt and Nicolas Treich, Statistical vs. Identified Lives in Benefit-Cost 

Analysis, February 2007 
 
1932 Wilhelm Kohler, The Bazaar Effect, Unbundling of Comparative Advantage, and 

Migration, February 2007 
 
1933 Karsten Staehr, Fiscal Policies and Business Cycles in an Enlarged Euro Area, February 

2007 
 
1934 Michele Bernasconi and Paola Profeta, Redistribution or Education? The Political 

Economy of the Social Race, March 2007 
 
1935 Axel Dreher, Martin Gassebner and Lars-H. R. Siemers, Does Terror Threaten Human 

Rights? Evidence from Panel Data, March 2007 
 



 
1936 Naércio Aquino Menezes Filho and Marc-Andreas Muendler, Labor Reallocation in 

Response to Trade Reform, March 2007 
 
1937 Gebhard Flaig and Timo Wollmershaeuser, Does the Euro-zone Diverge? A Stress 

Indicator for Analyzing Trends and Cycles in Real GDP and Inflation, March 2007 
 
1938 Michael Funke and Michael Paetz, Environmental Policy Under Model Uncertainty: A 

Robust Optimal Control Approach, March 2007 
 
1939 Byeongchan Seong, Sung K. Ahn and Peter A. Zadrozny, Cointegration Analysis with 

Mixed-Frequency Data, March 2007 
 
1940 Monika Bütler and Michel André Maréchal, Framing Effects in Political Decision 

Making: Evidence from a Natural Voting Experiment, March 2007 
 
1941 Giacomo Corneo and Olivier Jeanne, A Theory of Tolerance, March 2007 
 
1942 Qing Hong and Michael Smart, In Praise of Tax Havens: International Tax Planning and 

Foreign Direct Investment, March 2007 
 
1943 Yin-Wong Cheung, Dickson Tam and Matthew S. Yiu, Does the Chinese Interest Rate 

Follow the US Interest Rate?, March 2007 
 
1944 Panu Poutvaara and Mikael Priks, Unemployment and Gang Crime: Could Prosperity 

Backfire?, March 2007 
 
1945 Burkhard Heer, On the Modeling of the Income Distribution Business Cycle Dynamics, 

March 2007 
 
1946 Christoph A. Schaltegger and Lars P. Feld, Are Fiscal Adjustments less Successful in 

Decentralized Governments?, March 2007 
 
1947 Giovanni Facchini, Marcelo Olarreaga, Peri Silva and Gerald Willmann, Substitutability 

and Protectionism: Latin America’s Trade Policy and Imports from China and India, 
March 2007 

 
1948 C. Mirjam van Praag and Bernard M. S. van Praag, The Benefits of Being Economics 

Professor A (and not Z), March 2007 
 
1949 Astrid Hopfensitz and Frans van Winden, Dynamic Choice, Independence and 

Emotions, March 2007 
 
1950 Guglielmo Maria Caporale and Luis A. Gil-Alana, A Multivariate Long-Memory Model 

with Structural Breaks, March 2007 
 
1951 Mattias Ganslandt and Keith E. Maskus, Wholesale Price Discrimination and Parallel 

Imports, March 2007 
 
1952 Michela Redoano, Fiscal Interactions Among European Countries. Does the EU 

Matter?, March 2007 



 
1953 Stefan C. Wolter, Rémy Hübschi and Matthias Müller, Push or Pull? An Empirical 

Analysis of the Demand for Individual Project Grants from the Swiss National Science 
Foundation, March 2007 

 
1954 Scott Alan Carson, African-American and White Inequality in the American South: 

Evidence from the 19th Century Missouri State Prison, March 2007 
 
1955 Peter Egger, Marko Koethenbuerger and Michael Smart, Do Fiscal Transfers Alleviate 

Business Tax Competition? Evidence from Germany, March 2007 
 
1956 Panu Poutvaara and Lars-H. R. Siemers, Smoking and Social Interaction, March 2007 
 
1957 Stephan Danninger and Fred Joutz, What Explains Germany’s Rebounding Export 

Market Share?, March 2007 
 
1958 Stefan Krasa and Mattias Polborn, Majority-efficiency and Competition-efficiency in a 

Binary Policy Model, March 2007 
 
1959 Thiess Buettner and Georg Wamser, Intercompany Loans and Profit Shifting – 

Evidence from Company-Level Data, March 2007 
 
1960 Per Pettersson-Lidbom and Mikael Priks, Behavior under Social Pressure: Empty Italian 

Stadiums and Referee Bias, April 2007 
 
1961 Balázs Égert and Carol S. Leonard, Dutch Disease Scare in Kazakhstan: Is it real?, 

April 2007 
 
1962 Paul De Grauwe and Pablo Rovira Kaltwasser, Modeling Optimism and Pessimism in 

the Foreign Exchange Market, April 2007 
 
1963 Volker Grossmann and Thomas M. Steger, Anti-Competitive Conduct, In-House R&D, 

and Growth, April 2007 
 
1964 Steven Brakman and Charles van Marrewijk, It’s a Big World After All, April 2007 
 
1965 Mauro Ghinamo, Paolo M. Panteghini and Federico Revelli, FDI Determination and 

Corporate Tax Competition in a Volatile World, April 2007 
 
1966 Inés Macho-Stadler and David Pérez-Castrillo, Optimal Monitoring to Implement Clean 

Technologies when Pollution is Random, April 2007 
 
1967 Thomas Eichner and Ruediger Pethig, Efficient CO2 Emissions Control with National 

Emissions Taxes and International Emissions Trading, April 2007 




