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T#VSW@R#W�t�g�TdW	� § o�R,gIt T#VSW7t�gIj\YiTdg�R,W�rUjSg.rSW�~ � g!rSWbTdWbR,t|Y_jSW�YiTb{ � W7t�W�[�X#QSR,W�r|T#VSW �'� � Q\X,[Fh�W
g�o�[5t�gIj
YiTdg�R;e\R#g.knW�X#X � V\YZ]ZW�xF[FR#ayY_jSh�T#V\W�X,[�t�e
]ZYZj\h�R,[FTdW=g�oC[�R,W�t�g�TdW�� § � YiT#V � �	��e\R#g�h�R#W�X,X
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  YihIQSR#W �y~�� � 3 � �6� � ��� ��
 ��� � �F� � � � � �)� ���G/�� �P��
C� � � � � �	� � � � �-� ��� ��
���� ��� ��� � � � � �-� ��� ��
 � � � � � � 
 � �

kngIQ\juTdWbR,Xb~¦�-j�T#V\W � g�R,XdT!kb[�XdW��pX,[�t�e
]ZYZj\h�T#VSW}� § YZj�[�jsYZj �
j
YiTdW�]igug�e �*{CT#V\W �'� � Q\X#[Fh�W^Y_X

 
 ��~��.[�t|e
]ZYZjSh7Wbx�WbR#a � ��tUX �wT#VSW�]ig � W�X#T�h�R,[�jyQ\]Z[FR,YiTEa�g�o8[=T#Y_t�WbR �*{IT#VSW �'� � Q\X#[Fh�W�Y_X�[Fm�gIQST
� ��{ � V\Y_]iW	[FT � �	�}t|X�YiT7rSR#g�e
X@Q\j\rSWbR � ��~ � V\YZX@X#VSg � X�T#V\[FT7op[�XdT@op[�YZ]ZQ\R#W�rSWbTdW�knT#YigIj£kb[�j¡m�W
e�WbR#owg�R,t�W�r � YiT#V�]Zg � gHx�WbR,VSW�[�rfgIj¦[|t�gIj\YZTdg�R(jSgyr\W�~

�KX[\WX[jz\]Ss`la��KX[^&QTk�S�adXxUC^wahQ�<h^wksUYX7� `lUWSV\]SV~lXxU

� V\Y_X�Wn�.e�WbR,YZt�W�juT|X#VSg � X5T#V\[FT|T#V\W¦rSWbTdW�knT#YigIj?r\W�[�r\]ZYZjSW���g�o�[£e\R#g�h�R#W�X,X|kngIQ\juTdWbR^t!Q\XdT�m�W
kb[FR#WbopQ\]Z]ia�k*VSgIXdW�j¡Tdg�t|[FT#k,V¡T#VSW!m�W�V\[�x.Yig�R7g�o$T#VSW!kngIQ
j�TdWbR=YZjfg�R,rSWbR7Tdg�[Nx�gIYZr¡ow[�]_XdW�e�gIX#YiT#YZx�W�X
[FT'[�t�gIj
YiTdg�R�~$¥ � �F� � � � � �)� ���G/�� gykbkbQ\R,X � VSW�j^[!VSW�[�]iT#Vua|jSg.rSW@Y_X � R,gIjShI]ia�rSW�kb]Z[FR#W�r^op[�YZ]iW�r|mya
[|t�gIj
YiTdg�R�~

� VSWbR#W0Wn�SYZXdT#X�[�TdR*[�rSWbg �Um�WbT � WbW�j�op[�XdTCow[�Y_]ZQSR#W�rSWbTdW�knT#YZgIj![�j
r	T#VSW>R,[FTdW0g�o
ow[�]ZX#W�e�gIX#YiT#Yix�W�X ��[
h�R#WbW�r\Y_]ia�k,VSgIXdW�j�X,VSg�R#T���t|[NaUjSg�T']iW�[�x�W�T#YZt�W@o�g�R'T#VSW�kngIQ\juTdWbR'Tdg�m�W@Q\e�r
[FTdW�r8~ � g5YZ]Z]ZQ
XdTdR,[FTdW
T#V\YZXUTdR,[�rSWbg �<{ � Wf[FR#T#Y	��kbYZ[�]Z]iaqYZj\r\Q
knW�ow[�]ZX#W�e�gIX#YiT#Yix�W�X^YZjcop[�YZ]ZQ\R#W¦rSWbTdW�knT#YigIj¢muac[st�gIj\YZTdg�R�{
Q\X#Y_jShU[�X7e\R#g�h�R#W�X,X7kngIQ
j�TdWbR�T#VSW5juQ
t�m�WbR7g�o0X#k,V\W�r\Q\]ZYZj\h|rSW�kbYZX#YigIj
X@YZjux�gI]ix.YZjShU[^e\R#g.knW�X#Xdg�R � 

g�o�[ �H� � [Na¢�S� � ~�¥©R#W�t�g�TdW�t|gIj\YiTdg�R|X#[�t�e�]iW�X5T#VSW¦kngIQ\juTdWbR � YiT#Vqe�WbR,YZgyr ��W��yQ\[�]'Tdg�YZT#X
rSWbTdW�knT#YigIj�r\W�[�r\]ZYZjSW � V\YZ]ZW�[ �'� � ��m�gIQ\j\r¦T#[�X#¨�R,Q\j
X�gIj¡T#VSW�jSg.rSW�{�e
YZj\jSW�r�Tdg � 
 ~ § W�kb[�Q\XdW
T#VSW�T#[�Xd¨�rSgyW�X�j\g�T�m
]Zgyk,¨�{$Yio'T#VSWbR#W}[FR#W�jSgfg�T#V\WbR�R,Q
j\j\[Fm
]iW�T#[�X#¨yXb{�j\gfX#k*VSW�r\Q\]ZY_jSh�rSW�kbYZX,YigIj
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� ��� � � � �&����� 

� ���7������� ������� � 
�� � � ��� � ���	��
�� � � � �T����
������
��� ��
 ���

t|[Na�T#[F¨�W�e
]Z[�knW � YiT#V
YZj�[�T#YZt�Wn�zX,]ZYZknW�~ � VSW5kngIQ\j�TdWbR	tU[�afX#T#[�]Z]Co�g�R�T#VSW5r\QSR,[FT#YZgIj�g�o>[UT#YZt|Wn�
X#]ZY_knW�{<[�j
r�[¡t�gIj\YiTdg�R5t|[Na�rSW�kb]Z[FR,WUT#VSW}jSg.rSWUop[�Q\]iTEa�Yio;T#VSW}rSWbTdW�knT#YigIjqrSW�[�r\]_YZjSWUYZX!X#t|[�]_]iWbR
T#V\[�j?T#VSW�T#YZt|Wn�zX#]ZYZknW�~   YihIQSR#W �y~���X#VSg � XUT#V\W¦o�R*[�knT#YigIjcg�o=op[�]ZXdW¦e�gIX#YZT#Yix�W�X � YiT#V¢YZj\knR#W�[�X,YZjSh
rSWbTdW�knT#YigIjsrSW�[�r\]_YZjSW�~^�.YZj
knW�T#VSWUjSg�R,tU[�]$T#YZt�Wn�zX#]_YZknW|YZX � �	�ft|Xb{<rSW�[�r\]ZYZj\W�X=Q\j\rSWbR=T#V\Y_X=x�[�]_QSW
R,Q\j^T#VSW=R,Y_Xd¨�g�o�YZj
r\Q\kbYZjSh � R#gIjSh5rSW�kbYZX,YigIj\Xb~$¥7X'T#VSW=rSW�[�r\]ZYZj\W@YZj\knR,W�[�XdW�Xb{SXdg�rSgyW�X'T#VSW=k,V\[�j\knW
T#V\[FT([�X#k*VSW�r\Q\]_YZjSh�r\W�kbYZX#YigIj�owg�R � 
 YZX't|[�r\W=m�Wbowg�R#W=rSW�[�r\]_YZjSW�~   g�R@rSW�[�r
]ZYZjSW�X>]Z[FR#h�WbR;T#V\[�j � �
t|Xb{CX#k,V\W�r\Q\]ZYZj\h�[�knT#Yix.YiTEa£Y_j£T#VSWUXda.XdTdW�t W�]ZY_t|YZj\[FTdW�X�op[�]ZXdW|rSWbTdW�knT#YZgIj8~ � V
YZX=X#VSg � X=T#V\[FT	T#V\W
Xda.XdTdW�t9YZX0XdW�j
X#YiT#Yix�W(W�j\gIQShIVUTdg!op[�YZ] �d[�X-��Wn�.e�W�knTdW�r �5[�j\r|Wn�.e�gIXdW�e
R#g�h�R,[�t|t|Y_jSh	WbR#R#g�R*X0kb[�Q\XdW�r
mya�Q\j\R#W�[�]ZYZXdT#Y_k@rSWbTdW�knT#YZgIj�rSW�[�r\]_YZjSW�Xb~

��`�bha�\WXxZP�u�dad^we�SsjzU

� g¦XdT#Q\rSa�r\ayj\[�tUYZkbX�g�o(P	��e\R#g�h�R,W�X#X=kngIQ\juTdWbR,Xb{ � W|kngI]Z]iW�knTdW�r£TdR,[�knW�X=g�o>[}e\R#g�h�R#W�X,X=kngIQ\j�TdWbR
owg�R>T#V\W7jyQ\t�m�WbR�g�o�YZjuTdWbR#R,QSe
T#X�XdWbR,xyYZknW�r�YZj�[�X#ayXdTdW�t9R,Q
j\j\YZjSh	[!Xda.j�T#V\WbT#YZk@X#TdR#W�[�t|YZjSh5XdWbR#x�WbRN~
  YihIQSR#W �y~���X#VSg � X	T#VSW^kngIQ\j�TdWbR5rSa.j\[�t|YZkbX�owg�R�xF[FR,YigIQ
X	]igI[�r\X �pjyQ\t�m�WbR	g�o;kb]ZYiW�juT�XdTdR#W�[�t|Y_jSh
XdW�X#X,YigIj\X �*~<��W�kb[�j^XdWbW@T#V\[FT � V\YZ]iW;T#VSW7kngIQ\juTdWbR>YZX�QSe8r\[FTdW�r|R,WbhIQ\]Z[FR,]ia �pkngIj\XdT#[�juT'X#]ig�e�W�X �*{�T#V\W
R,[FTdW5g�o0QSe8r\[FTdW!rSWbe�W�j\r\X�gIjfT#V\W!]igI[�r�~ � V\YZX�Y_j\r\YZkb[FTdW�X@T#V\[FT � V\YZ]iW�X#Q\k,V£[�j£[�knT#Yix.YiTzau�zrSR,YZx�W�j
kngIQ\juTdWbR;YZX0[�h�gug.r�YZj\r\YZkb[FTdg�R�g�o�gNx�WbR*[�]Z]�XdayX#TdW�t VSW�[�]ZT#V8{y[Fm�XdgI]ZQSTdW@R#W�]ZYZ[�j\knW�gIj�YZT�t|[NaU]iW�[�r^Tdg
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  YihIQSR#W �y~�� �,! � � ���O
�� � � � ��� � �J� ��/���� � 1 � � B � � ��� � ��� 
 � � �J� � � �21 � �	�-����/�� � � ��� � � ��� � �

� R#gIj\h|rSW�kbYZX#YigIj
X'gIj¦[�j¦YZr\]ZW�X#ayXdTdW�t � YiT#V}m
[�r
]ia��zk*VSgIXdW�j¦r\WbTdW�knT#YigIj¦rSW�[�r\]_YZjSW�Xb~

� VSW(]Z[�XdT�T � g!Wn�.e�WbR*YZt�W�juT#X$gIQST#]ZYZj\W>T#V\W�jSWbW�r|owg�R�[�kb[FR#WbowQ
]
k,V\gIYZknW(g�o�rSWbTdW�knT#YigIj^rSW�[�r\]ZY_jSW�X
owg�R�kngIQ\juTdWbR,X(T#V\[FT([FR,W�]igI[�r.�zXdW�j
X#YiT#Yix�W=[�j\r � g�R@kb[�j¦m�W�W�[�X#YZ]ia�gNx�WbR#R*YZr\rSW�j}mya�[|e\R#g�h�R,[�t|tUYZjSh
WbR#R#g�RN~ �-j h�W�jSWbR,[�]L{=X#Q
k,V kngIQ\juTdWbR,X¦X#V\gIQ\]Zrlm�W¡m�[�k#¨�W�r mya¢t|g�R#W�h�W�jSWbR,[�] � [FT#k,V
rSg�hF�zXdTza.]iW
kngIQ\juTdWbR,X �wW�~ hS~i{�R#W�[�]���T#YZt|W	kb]igyk,¨yX �'YZj�rSW�kbYZr
YZjSh5T#V\[FT�[|j\gyrSW=V\[�X(ow[�YZ]ZW�r8~

� ��� � � � G � 
���G � G � 

K�G � B ( K � ��� � �$� 
��

��W¦V\[Nx�W¦Q\XdW�r�gIQSR § � ��m�[�XdW�r�Xda.XdTdW�t Tdg�X#QSe\e�g�R#T�R#W�kngNx�WbR,[Fm�]iW¦XdW�X#X#YZgIj\X�Y_jsX#Wbx�WbR,[�]'g�e�W�j.�
XdgIQSR*knW£X#WbR#x�WbR,X �p¥�e�[�k,VSW � ����{   ]Z[�X#V � 
	
���{�[�j\rl��knW�kb[�XdT � 
�� � �U[�j
r¢Wn�.TdW�j\X#YZx�W�]ia¢Q\X#W�r?T#VSW�t
Tdg�xF[�]ZYZr\[FTdW�T#VSW¦kng�R#R#W�knT#jSW�X,XUg�o�T#VSW¦R,W�kngNx�WbR#acX#k*VSW�t�W�~¢��j�T#V
YZX|XdW�knT#YigIj�{ � W¦WbxF[�]ZQ\[FTdW¦T#V\W
e�WbR#owg�R,t|[�j\knW�[�j\r�kng�R#R#W�knT#j\W�X#X'g�o�gIQSR(X#ayXdTdW�t2Q
X#YZjSh � �7§ Y���{.T#VSW=t!Q\]iT#Y���T#YiWbR;[�Q\knT#YZgIj�X#WbR#xyY_knW
rSW�X#knR*Yim�W�rc[�X^[�kb[�XdW£XdT#Q\rSa�YZj¢�.W�knT#YigIj �y~ 
y~��u~ � VSW�Wn�.e�WbR,YZt�W�juT#[�](XdWbT#Q\elkngIj\X,YZXdT#X|g�o=T � g
owR#gIj�T-��W�j
rlj\gyrSW�X �   � �*{'T � gct|Y_r.��T#YiWbR^j\gyrSW�X �L� � �*{;[�j\rlgIjSW¡m
[�k#¨u��W�j\r jSg.rSW�~ ��j knR,[�X,V
Wn�.e�WbR*YZt�W�juT#Xb{�op[�YZ]ZQSR,W�X$[FR#W7Y_j��-W�knTdW�r^YZj   �q[�j\r^� � jSgyr\W�X0[FT�[FR,m
YiTdR,[FR#a5e�gIYZjuT#X�r\QSR*YZjSh	[	R*Q\j
[�j\r¦X#W�X#X#YigIj\X;X#WbR#xyY_knW�r�mua}[�x.YZknT#YZt2jSg.rSW	[FR#W�R#W�kngNx�WbR#W�rfgIj�T#VSW	[�]ZTdWbR,j\[FTdW�j\gyrSW=YZj�YZT#X;T#YiWbR�~
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  YihIQSR,W �y~ � � � * � � ��
H� � �����	�-����/�� � � 1 � �PB � � ��� � ��� 
 � � �J� � � �21 � �	�-����/�� � � ��� � � ��� � �

<d^lSsk�bhZ]X � <dZ_XxXf@ ~lXxZrgdXx^&Q

��W�X#V\g � T#V\[FT|Q\X,YZjSh¡T#VSW � § ¥ � �5V\[�X�jSg�YZt|e
[�knT5gIj�kb]ZYiW�juT!e�WbR,knW�YZx�W�rqe�WbR,o�g�R,tU[�j\knW^mya
R,Q\j
j\YZjSh}T#VSWUX,[�t�W � g�R#¨.]igI[�r�gIj �-m
[�XdW �¡XdWbR#x�WbR,X �p¥�e
[�k*VSW}YZj   � [�j
r " § gIX#X�YZj�� � �=[�j
r
gIj�R#W�kngHx�WbR,[Fm
]iWfXdWbR#x�WbR,Xb{'YL~ W�~i{>[�QShIt�W�juTdW�r � YiT#VsT#VSW � § ¥ � � ~ � VSW � g�R#¨.]igI[�r�YZX�[�t|Yi��g�o
[�Q\knT#YigIjlR#W��yQSW�XdT#X^T#V\[FT}W�t!Q\]Z[FTdW�X}kb]ZYiW�juTUm\R,g � XdWbR*X^Q\X,YZjSh�[st�WbT#VSg.rSgI]ig�h�a?X,YZt|YZ]Z[FRUTdg � �	����{

� YiT#V¢T#V\YZj\¨���T#YZt|W�X^[�X�Xde�W�kbY	�
W�rcmyacT#VSW �(�>� ��� m�W�j\k,V\tU[FR#¨�~ ��W�YZj
knR#W�[�XdW¡T#VSW¡]ZgI[�r¢mya
xF[FR#ayY_jSh�T#VSW�jyQ\t�m�WbR!g�o@kb]_YiW�j�T#X!YZj�R,Q\j\X�g�o 
ft|YZjyQSTdW�X!W�[�k,V�~   YihIQSR#W�X �y~��£[�j\r �y~ � ��X#VSg �
T#VSW�[Fh�h�R#WbhI[FTdW}T#VSR#gIQShIVSe�QST�[�j\r�[�x�WbR,[Fh�W�]Z[FTdW�j\kna�e�WbR,knW�YZx�W�r�mya£kb]_YiW�j�T#X�o�g�R�T#VSWUm�[�XdW^kb[�XdW�{
R#W�kngHx�WbR,[Fm
]iW   �({�[�j
r?R#W�kngHx�WbR,[Fm
]iW   � [�j\r¢� � ~ � VSW�Xda.XdTdW�t V\[�X^Y_rSW�j�T#Y_kb[�](m�W�V\[�x.Yig�R�YZj
[�]Z]�kb[�XdW�X �sT#VSW�kbQSR#x�W�X}gHx�WbR,]Z[Fe [FT¦Q\j
rSWbR,]igI[�rl[�j\rlWn�.V
Yim
YiT�XdT#[FT#YZXdT#YZkb[�]_]ia?X#t|[�]_]�xF[FR,YZ[FT#YigIj
X
[FT5X#[FT#QSR,[FT#YigIj � � V\W�j�e�WbR#owg�R,t|[�j\knW�rSWbh�R,[�rSW�X5[Fm\R*QSe\T#]ia ��r\QSW^Tdg¡j\gIj\rSWbTdWbR,t|Y_j\YZXdT#YZk�X#ayXdTdW�t
m�W�V\[�x.Yig�R�~

<d^lSsks`x~lXxZ"��`wZ_Z]Xxj�\]ahXxUYU

� VSW�h�gI[�].g�o\T#V\YZX�Wn�ye�WbR,Y_t�W�j�TCYZX�Tdg7x�WbR*Yio�a=T#V\W>kng�R#R,W�knT#jSW�X#X<g�o\R#W�kngHx�WbR#a�owg�R � �@§ Y���XdW�X#X,YigIj\X�gIj
gIQSR § � ��m�[�XdW�r�[FR,k,V
YiTdW�knT#QSR#W�~ � VSW � g�R,¨y]igI[�r�h�W�jSWbR,[FTdg�R�X,YZt�Q
]Z[FTdW�X�R,W��uQSW�X#T#X�owR#gIt � �	��kb]ZYiW�juT#Xb{

� YiT#V�[�VSW�[�xya�Xda.j�T#VSWbT#Y_k � g�R,¨y]igI[�rUYZj � V\Y_k,V5W�[�k,V^R#W��yQSW�XdT�e�WbR#owg�R,t|X$[�r\[FT#[Fm
[�XdW@TdR,[�j\X#[�knT#YigIj
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Barnes 256 k. Ckp policy: log overflow 1.0

� � �

0

1

2

3

4

5

1 2 3 4 5 6 7 8 9Lo
g 

si
ze

 in
 s

ta
bl

e 
st

or
ag

e 
[M

B
]

Checkpoint number

Water-NSq 19,683. Ckp policy: log overflow 0.1

��1 �

0

20

40

60

80

100

1 2 3 4 5Lo
g 

si
ze

 in
 s

ta
bl

e 
st

or
ag

e 
[M

B
]

Checkpoint number

Water-Spatial 256 k. Ckp policy: log overflow 0.1

� � �
  YihIQSR#W 
S~�� � D � 
 � �	��� � ��� � �J
 �6� � ����
 � � � 1 � � � � ��� � 
 �,� ��� �7� ��
 � � � � � ��� � � � �)��� �
$ � � �	�	�
��1 � � 
�� � � � � �)� � �.� ��� �F� � � ��� *��J
�� � �	� � � � ��� � � � �	��� �J� �	� ��� 
�� ����� � � 
�� ��� ��� � � � � � ����

���
� �	� ����
 
 �J� � � � � � �-$��.�(1:��� ��� � � �	��
�� � 
 � ���8*@* ! ����

� � � � � �
� � � ��
�� � � � � � �	� � ��
 � � �J� ��� ��� �
� 
 1	��� 
 � �	�,
 � ��� ������� � � �J
I� ��� � �4� � /��7��
 ��� � � 1 � ��
H� � ��� *@* ! �



��
 �

� ��� � � ��� � � B

��WfV
[�x�W�rSW�X,knR,Yim�W�rsT#VSW�rSW�X#YZhIj�[�j\rcYZt�e�]iW�t�W�juT#[FT#YigIjqg�o7[�ow[�Q\]ZT-��TdgI]iWbR,[�juT � �S� e
R#g�TdgykngI]
m
[�XdW�r^gIj�YZj\rSWbe�W�j\rSW�juT�k,V\W�k#¨ye�gIY_j�T#YZj\h�[�j\r^]ig�h�hIYZjSh!Q\X#YZjSh�]Z[F`ba�hI[FR#m
[Fh�W=kngI]Z]iW�knT#YZgIj|g�o�R#W�kngHx��
WbR#a}XdT#[FTdW�~

�-j¦gIQ\R7Xda.XdTdW�t�{�hI[FR#m
[Fh�W�kngI]Z]iW�knT#YZgIj¦g�o$R#W�kngHx�WbR#afXdT#[FTdW �pk,V\W�k#¨ye�gIY_j�T#X�[�j\rf]ig�hIX �(R#W�]ZYiW�X;gIj
]Z[F`ba|e
R#g�e
[FhI[FT#YigIj�g�o�kngIjuTdR#gI]8YZj\o�g�R,tU[FT#YigIjU[�j\r�g�e�WbR,[FTdW�X']Z[F`�YZ]Za � YiT#V^R#W�Xde�W�knT�Tdg�k*VSW�k#¨ye�gIYZj�T-�
YZjSh�[�j\r¡]ig�h�hIYZjSh^g�e�WbR*[FT#YigIj\Xb~@��W5V
[�x�W�rSWbx�W�]ig�e�W�rfT � g}j\gNx�W�]<[�]ih�g�R,YiT#V
t|X�owg�R�]Z[F`ba¦hI[FR#m
[Fh�W
kngI]Z]iW�knT#YZgIj�g�o�R,W�kngNx�WbR#a|XdT#[FTdW@T#V\[FT0rSg	j\g�T$R#W��uQ
YiR#W;[�j�a5owg�R,t/g�o�kngug�R*r\YZj\[FT#YigIj5m�WbT � WbW�j^jSgyr\W�Xb~
��W'V\[�x�W>rSW�t�gIj\XdTdR*[FTdW�r�T#VSR,gIQShIV=Wn�.e�WbR*YZt�W�juT#X � YiT#V�[Fe\e
]ZYZkb[FT#YZgIj\X�o�R,gIt T#VSW;� � ��¥�� 
�� �;X#Q
YiTdW
T#V\[FT(]ig�h�hIY_jSh�[�j\r�k#¨�W�k,¨ue�gIYZjuT#YZjSh�g�e�WbR,[FT#YigIj
X>Y_j^gIQ\R;e\R#g�Tdg.kngI]8V\[�x�W�]Zg � gNx�WbR*VSW�[�r8{
[�j\r}T#V
[FT
gIQSR	]Z[F`bafhI[FR#m
[Fh�W|kngI]Z]ZW�knT#YigIj�[�]ih�g�R,YiT#V
t|X7W���W�knT#Yix�W�]Zafm�gIQ\j\r¡T#VSW�[�t�gIQ
j�T=g�o�R#W�kngNx�WbR#a�XdT#[FTdW
�p]ig�hUX,Yi`bW	[�j\r¦k*VSW�k#¨ye�gIYZj�T � YZj\rSg � X#Yi`bW ��R#WbT#[�Y_jSW�r¦YZj}T#VSW�XdayX#TdW�t�~



��
 �

���5&(���������

� �@35"�),�5
� #�735
 &(356 0  #�8��"C�8 #�735
/�����)�������5�8��� �����

�(Wbe�]ZYZkb[FT#YigIj�g�o>T#V\W�]ZYZx�WUXdT#[FTdW�g�o([�t|[�k*V\YZjSWUV
[�X�]igIj\h¦m�WbW�j�Q\X#W�r�owg�R�op[�Q\]iT	TdgI]iWbR*[�j\knW�[�j
r
[�xF[�YZ]Z[Fm�YZ]ZYiTEa�~ ��WbTb{�rSW�Xde
YZTdW7g�o<YiT#X � W�]Z]��zQ\j
rSWbR,XdTdgygyr^T#VSWbg�R#WbT#Y_kb[�]8o�gIQ
j\r\[FT#YigIj\X;[�j
r}T#VSW	X#Q\kbknW�X#X
g�o@kngItUt�WbR,kbYZ[�]'Xda.XdTdW�t|X5]ZYi¨�W � [�j\rSW�t � ���;[�j\r � ¥�� �	P	� �	��� ��
 ��{0rSWbe�W�j\r\[Fm
]ZWUkngIt�e
QSTdWbR
Xda.XdTdW�t|X@V\[�x�W�a�WbT(TdgUm�W�kngIt�W�[UkngIt|t�g.r\YiTza�~;P�jSW=g�o<T#VSW	R,W�[�XdgIj\X�Y_X;T#V\[FT(W�[Fh�WbR7R#Wbe
]ZY_kb[FT#YigIj
g�o\kngIt�e
Q\T#[FT#YigIj�X#T#[FTdW'tU[�a�YZj
kbQSR�V\YihIV�e�WbR#o�g�R*t|[�j\knW0e�W�j\[�]ZT#YiW�X�[�j\r�R#W��yQ\YiR#W�X�Wn�yTdR,[7rSW�r\Y_kb[FTdW�r
V\[FR,r � [FR#W � V\YZk,V�tU[F¨�W�X�YiT(kngIXdT#]Za�~

�-j^T#V\YZX0r
YZX#XdWbR#T#[FT#YZgIj8{ � W@V\[Nx�W�Wn�ye
]Zg�R#W�r|T#VSW7e�g�TdW�j�T#Y_[�]\g�o�]Z[F`ba�e
R#g�e
[FhI[FT#YigIj^g�o�kngIt�e
Q\T#[��
T#YigIj£XdT#[FTdW|YZj¡YZt�e�]iW�t�W�juT#YZjSh^X#ayXdTdW�t X,QSe\e�g�R#T�owg�R=XdWbR#x.YZknW5[�xF[�YZ]Z[Fm
YZ]_YiTza¦[�j\r¡op[�Q\]iT7TdgI]iWbR,[�j\knW�~
��W^V
[�x�W}rSW�X#YihIjSW�r�[�j\r�YZt|e
]iW�t�W�juTdW�r�P	�£[Fm�XdTdR,[�knT#YigIj\X�T#V\[FT�W�j
[Fm
]iWU]Z[F`ba£e\R,g�e
[FhI[FT#YigIj�g�R
Wn�.TdR,[�knT#YigIj�g�o�XdT#[FTdW�owR#gIt [!Xda.XdTdW�t mua|Wn�.TdW�j\r\Y_jSh	h�W�jSWbR,[�]i��e
QSR#e�gIXdW@g�e�WbR*[FT#YZjSh�X#ayXdTdW�tUXb{y[�j
r
V\[Nx�WUrSW�t�gIj\X#TdR,[FTdW�r�T#VSR,gIQShIV£Wn�ye�WbR,Y_t�W�j�T#X � YiT#V�t|YZknR#g�m�W�j\k*V\t|[FR#¨.X=[�j\r£R#W�[�]0[Fe\e
]ZYZkb[FT#YZgIj\X
T#V\[FT�]Z[F`ba5XdT#[FTdW(e
R#g�e
[FhI[FT#YigIj|kb[�j|m�W;X#Q
kbknW�X#XdopQ\]Z]ia�Q
XdW�r5Tdg	e\R#gHxyY_rSW;X#Q\k,V�X,QSe\e�g�R#Tb~�� YiT#V^�.WbRd�
x.YZknW � gIjuT#YZjuQ
[FT#YigIj\X;[�j\r��fYih�R,[FTdg�R,a �@�;� { � W�V\[Nx�W�X#VSg � j�T#V\[FT@]Z[F`ba�[�j
r�rSayj
[�t|YZk�XdW�X#X#YZgIj
t|Yih�R*[FT#YigIj�kb[�j¦[�k,V
YiWbx�W�YZj
knR#W�[�XdW�r}W�j\r.��TdgF��W�j
r���juTdWbR,jSWbT@XdWbR#x.YZknW	[�xF[�YZ]Z[Fm
Y_]ZYiTza � YiT#V�jSWbhI]ZYZhIYim
]iW
e�WbR#owg�R,t|[�j\knW}gNx�WbR*VSW�[�r�gIj�[�jqWn�SYZXdT#YZjSh�Xda.XdTdW�t�~��lYZT#V § [�k,¨yr\gug�R,X�{ � W¦V\[�x�W¦X,VSg � jqT#V
[FT
]Z[F`ba�R,W�kngNx�WbR#a � R#Wbe
[�YiR�VSW�[�]_YZjSh¦g�e�WbR,[FT#YigIj
X�kb[�jsm�WUe�WbR#owg�R,t�W�r�o�R#gIt¤[�jSg�T#VSWbR�Xda.XdTdW�t�{$Wbx�W�j
[FowTdWbR5[fop[�YZ]ZQSR#W�g�o�T#VSW�P��£g�o(T#VSW^T#[FR#h�WbT�Xda.XdTdW�t�{ � YiT#V�jSg�g�R�jSWbhI]_YihIYim
]iW�gHx�WbR,VSW�[�r�r\Q\R,YZjSh
op[�YZ]ZQSR#Wn��owR#WbW!Wn�yW�kbQ\T#YigIj8~�� YiT#V¡gIQSR=op[�Q\]iT-��TdgI]iWbR*[�j�T � �S� X#ayXdTdW�t¦{ � W�V\[Nx�W|X#VSg � j£T#V\[FT=]Z[F`ba
XdT#[FTdW}e\R#g�e�[FhI[FT#YigIjq[�j\rq]Z[F`ba�hI[FR#m
[Fh�W�kngI]Z]ZW�knT#YigIjsg�o(R#W�kngNx�WbR,asXdT#[FTdW�kb[�jqm�W^Q
XdW�rsTdgfm
Q
YZ]Zr
WbvUkbYiW�juT!ow[�Q\]ZT�TdgI]iWbR,[�juT5XdayX#TdW�t|X!m
[�XdW�r�gIj\]ia�gIjqYZj\rSWbe�W�j\r\W�j�T	k*VSW�k#¨ye�gIYZj�T#Y_jShf[�j\r�x�gI]Z[FT#YZ]ZW
t�W�t�g�R,a^]ig�h�hIYZj\hS~<¥7]Z]�T#VSW=Xda.XdTdW�t|X'rSW�X#knR*Yim�W�r^YZj^T#V\YZX'r\Y_X#XdWbR#T#[FT#YigIj�V\[Nx�W=m�WbW�j}YZt|e
]iW�t�W�juTdW�r
[�X�Wn�yTdW�j\X,YigIj\X�TdgfkngIt|t�g.r\YiTEa�g�e�WbR,[FT#YZjSh¡XdayX#TdW�t|X�[�j
r�Q\XdW^gIj\]ia�kngIt|t�g.r\YiTEa�{<g ����T#VSWn�zX,VSW�]io
V\[FR,r � [FR#W�~



��
 �

P=jSW¦g�o=T#VSWfo�W�[FT#QSR,W�X^T#V
[FT^t|[F¨�W�X}]Z[F`bacXdT#[FTdW¡e\R#g�e�[FhI[FT#YigIj¢[Fe
e�W�[�]_YZjSh�YZXUT#V\[FT^YiT�rSgyW�X
jSg�T�R#W��yQ\YiR,W£r\W�r\YZkb[FTdW�r t|[�k*V\YZjSW�X}Tdg¢YZt�e
]iW�t|W�j�T}YiTb~ �lV
YZ]iW£m�g�T#V W�[Fh�WbR¡[�j\r ]_[F`balXdT#[FTdW
e\R#g�e�[FhI[FT#YigIj^[�] � [NayX�R#W��yQ\YiR#W�[ �drSW�XdT#YZj
[FT#YigIj ��X#ayXdTdW�t Tdg!R#W�YZj\kb[FR,j
[FTdW(T#VSW@X#T#[FTdW�tUYih�R,[FTdW�r|g�R
Wn�.TdR,[�knTdW�rUowR#gIt%[�j �-g�R,YihIYZj �=V\gIXdT0Xda.XdTdW�t�{uT#VSW(r\Y ��WbR#W�j\knW(YZX�T#V\[FT � YiT#V�]_[F`ba!e
R#g�e
[FhI[FT#YigIj�T#V\W
TdR,[�j\X#o�WbR�T#[F¨�W�X	e�]Z[�knW�gIj
]ia¦gIj\knW�{ � VSW�j£[�knT#Q\[�]Z]ia�j\WbW�rSW�r8{8owR#WbW�YZjSh�T#VSW�rSW�XdT#YZj
[FT#YigIj£t|[�k,V\Y_jSW
owg�R�g�T#VSWbR!T#[�Xd¨.Xb~}��j�kngIjuTdR,[�XdTb{�[�X�Wn�.e�WbR*YiW�j\knW�g�o;g�T#VSWbR!XdayX#TdW�t|X�V
[�X�X#VSg � j8{CYZj�XdWbWb¨.YZjShfTdg
t|[�YZjuT#[�YZj�[�j�Wn�S[�knT|opQ\]Z]��zX#T#[FTdW�R#Wbe
]ZYZkb[¡g�o�[�t|[�k,V
YZjSW�g�RU[�X#Q\m
Xda.XdTdW�t [FTU[�]Z]'T#YZt|W�Xb{0W�[Fh�WbR
e\R#g�e�[FhI[FT#YigIj�Wn�S[�knT#X�V\YZhIV5e�WbR,o�g�R,tU[�j\knW;e�W�j\[�]iT#YiW�XCm�W�kb[�Q\XdW�YZT$R#W��uQ
YiR#W�X<YZjuTdWbR#e�gIX#YiT#YigIj!gIj ��jSWn�
h�R,[�YZj\W�r�XdayX#TdW�t YZjuTdWbR,[�knT#YigIj\X�~

P=j�T#VSW�g�T#VSWbR!V\[�j\r8{�T#V\W|owQ
j\r\[�t�W�juT#[�]�rSR,[ � m
[�k,¨¡g�o']Z[F`ba£e\R#g�e�[FhI[FT#YigIj�YZX=T#V
[FTb{CYZj�r\Wn�
owWbR#R,YZjSh|X#T#[FTdW�TdR,[�j\X#o�WbR7Q\j�T#Y_]8[�knT#Q\[�]Z]ia�jSWbW�rSW�r�{
YiT(R#W�]_YiW�X;gIj¦T#V\W�R#W�XdgIQ\R,knW�X(g�o<T#VSW�g�R,YihIYZj�VSgIX#T
m�W�YZjSh�[�] � [NayX![�xF[�YZ]Z[Fm
]ZW�~¡P�QSR § [�k,¨yr\gug�R,X5[FR,k*V\YiTdW�knT#QSR,W^owg�R�R,W�t�g�TdW�V\W�[�]ZYZjSh�[�r
rSR#W�X#XdW�X�Wn�y�
[�knT#]ia�T#V\YZX�e\R#g�m
]iW�t � � YiT#V�T#VSW�VSW�]iesg�o�[�j�YZjuTdW�]Z]ZYih�W�juT�j\WbT � g�R#¨�YZjuTdWbR#op[�knW�{�YiT5kb[�jqe�WbR#owg�R,t
]Z[F`ba�R#W�kngNx�WbR,a � R#Wbe�[�YiR@[�knT#YigIj
X;gIj�T#VSW	YZjS�zt�W�t�g�R#a�XdT#[FTdW�g�o<[�Xda.XdTdW�t2Wbx�W�j�[FowTdWbR@[5op[�YZ]ZQ\R#W@g�R
r\[�t|[Fh�W�g�o<YZT#X@P	��t|[F¨�W�X�T#V\[FT�Xda.XdTdW�t Q
j\[�xF[�YZ]Z[Fm
]ZW�~

�SYZj\knW^t|gIXdT5g�o(T#VSW�T#YZt�W �pYio(jSg�T�YZjs[�]Z]�kb[�X#W�X ��]Z[F`ba�XdT#[FTdW�e\R,g�e
[FhI[FT#YigIjq]ZYiW�X�gIjq[fknR,YZT#Y��
kb[�]>e
[FT#V�o�g�R5T#VSW�e�WbR#o�g�R*t|[�j\knW^[�j
r�R#W�X#e�gIj
X#Yix�W�jSW�X#X�g�o(T#VSW�XdayX#TdW�t�{�[fknR*Q\kbYZ[�]>YZX#X#QSWUTdg£YZT#X
W���W�knT#Yix�W�jSW�X#X<[�j\r�xyY_[Fm
YZ]ZYiTEa@YZX�T#VSW�[�t|gIQ\j�TCg�o\XdT#[FTdW>TdR,[�j\XdowWbR#R#W�r�]Z[F`�YZ]ia�~��lYZT#V!�yWbR#x.YZknW � gIj�T#Y_j.�
Q\[FT#YigIj
XC[�j
r § [�k,¨yr\gug�R,X�{ � W'V
[�x�W�rSW�t|gIj\XdTdR,[FTdW�r5T#V\[FTb{ � YiT#V5kb[FR#WbopQ\].rSW�X#YihIj8{IYZT<Y_X�e�gIX#X,Yim
]iW�Tdg
e\R#gHxyY_rSW@T#V\W7R*YihIV�T(P	�^[Fm
XdTdR*[�knT#YigIj\X'T#V\[FT;[�]Z]ig � [5XdayX#TdW�t g�R([�j�[Fe
e
]ZYZkb[FT#YigIj�Tdg�rSW��
j\W�� ��
�� ���
� ����
�� � kngIt�e�gIjSW�juT#X	g�o'T#VSW�]ig�hIYZkb[�]�XdT#[FTdW�g�o;[¦kngIt�e
Q\T#[FT#YigIj8{Ce\R#g�Tdg.kngI]L{�WbT#kF~ § g�T#V��yWbR#x.YZknW
� gIjuT#YZjyQ\[FT#YigIj\X7[�j\r § [�k#¨.rSgug�R*X=R#W�]ia�gIj�]Z[F`baf[�kbknW�X#X=Tdg�P	�f[Fm
XdTdR,[�knT#YZgIj\X7T#V\[FT�W�j\kb[Fe
X#Q\]_[FTdW
�
jSWn��h�R*[�YZjSW�r�P	�}[�j
r�[Fe\e
]ZYZkb[FT#YZgIj�]iWbx�W�]�XdT#[FTdW�~

� VSW�WbvUkbYZW�j\knacg�o	T#VSW£XdT#[FTdW£TdR,[�j\X#o�WbR}T#V\[FT}YZX�[�k,V\YiWbxF[Fm
]iW � YiT#V?T#VSW£XdayX#TdW�t|X � W£V\[�x�W
rSWbx�W�]ig�e�W�r!R,[�YZX#W�XC[�j\g�T#VSWbR�YZjuTdWbR#W�XdT#YZjSh��yQSW�XdT#YigIj5[�j\r5[7e�gIX#X#Yim
]ZW0r\YiR#W�knT#YZgIj�g�o�owQST#Q\R#W0R#W�X#W�[FR,k,V��
Yio�{�[�X�T#V\YZX�r\YZX#XdWbR,T#[FT#YigIj	V\[�X�X#VSg � j8{�X,Q\k,V�]ZYihIVuT-� � W�YihIVuT<P��=[Fm
XdTdR*[�knT#YigIj\X�kb[�j�m�W0rSW��
j\W�r8{ � V
[FT
[FR#W	T#V\W	kngIj\r\YiT#YigIj
X;Q\j\rSWbR � V
YZk,V}T#VSWba}kb[�j¦m�W=Q\XdW�r � YiT#V}e
QSR,W7W�[Fh�WbR7e\R#g�e�[FhI[FT#YigIj8{Sg�R � YiT#V
Vuaum\R*YZr=W�[Fh�WbRd�z]Z[F`ba5t�W�k*V\[�j\YZX#tUX��U��j�g�T#VSWbR � g�R*r\X���hIYix�W�j�T#VSW>R,YihIVuT<P	��[Fm
XdTdR,[�knT#YZgIj\Xb{ �0� � �@� �
��� � � � � � � ��� 
.
 � � 
.
 � ��� � � 
 ��� � �i�N�n����� � � � � �:� � � � 
�g � kngIQ\]Zr![�XdayX#TdW�t/rSW�X#YihIjSWbR$k*V\[FR,[�knTdWbR,Yi`bW
[�Xda.XdTdW�t1Xdg�T#V
[FT	gIjSW�g�R	T#VSW�g�T#V\WbR�kb[�j�m�W�XdW�]iW�knTdW�r8{CrSWbe�W�j\r\YZjSh^gIj�knWbR#T#[�YZj�e�WbR,o�g�R,tU[�j\knW



� � �

t�WbTdR,Y_kbX([�j\r�TdR,[�r\Wbg ��X��
�-j�[FTdTdW�t|e\T#YZjSh�[�j�YZjuT#Q\YiT#YZx�W0[�j\X � WbR�Tdg7T#VSW�XdW>�uQ\W�XdT#YigIj\Xb{�hIYix�W�j�T#V\[FTCm�g�T#V�T#VSW0x�gI]_Q\t�W�[�j
r

owR#W��uQ\W�j\kna�g�o0QSe8r\[FTdW�X7[FR#W5knR,YiT#YZkb[�]�Tdg�[�j¡W�[Fh�WbR	[Fe\e
R#gI[�k,V8{ � W�W�jux.YZX#YigIjf[UT � gF�zr\Y_t�W�j\X#YigIj
[�]
rSW�X#YZhIj¦Xde
[�knW�~(P�j�gIjSW!r\YZt�W�j
X#YigIj8{ � � � � � �)� � � ow[Nx�g�R,X7]Z[F`ba}e\R#g�e
[FhI[FT#YigIj�Tdg � [FR,r\X�T#VSW�V\YZhIVSWbR
W�j\r�g�o�T#VSW=Xde�W�knTdR,Q
t [�j\r}t|[F¨�W�X'W�[Fh�WbR�e\R#g�e
[FhI[FT#YigIj}YZjuTdWbR#W�XdT#Y_jSh![FT'T#VSW�]ig � WbR;W�j\r�~�P�jUT#V\W
g�T#VSWbR!r\YZt�W�j\X,YigIj8{ � � � � � � � 
 � �	�(��� ow[Nx�g�R,X!]Z[F`ba£e\R#g�e
[FhI[FT#YigIj � VSW�j�T#V\W|o�R,W��uQSW�j
kna¡g�o;XdT#[FTdW
k,V
[�jSh�W�X^Y_X|V\YihIV�[�j\rcW�j\[Fm
]iW�X�T#V\W¦W�[Fh�WbR^e
R#g�e
[FhI[FT#YigIj?g�e\T#YigIjcYio�XdT#[FTdW¡QSe8r\[FTdW�X|V\[Nx�W�]ig �
owR#W��uQ\W�j\kna�~

��W	j\g�TdW	VSg � Wbx�WbR(T#V\[FT;T#V\Y_X�YZX>gIj\]ZaU[�kngI[FR,XdW	r\YZxyYZX,YigIj|g�o�T#VSW=rSW�X#YihIj}Xde
[�knW�{\[�j
r^T#V
[FT([FT
]iW�[�XdT7gIjSW�g�o�T#VSW�T � g�r\Y_t�W�j\X#YigIj
X;YZX@j\g�T@]ZYZj\W�[FR�~   g�R�Wn�.[�t|e
]iW�{�[�X�T#VSW5XdT#[FTdW5X#Yi`bW!YZj\knR#W�[�XdW�X�{
T#VSWfTdR,[�j\XdowWbRUT#YZt|W�t|[�a?m�W�kngIt|W�e\R#gIV
Yim
YiT#Yix�W�Yio�e
Q\R#W¦]Z[F`ba�e\R#g�e�[FhI[FT#YigIj¢Y_X|Q\XdW�r8~ �-jcT#V\Y_X
kb[�XdW�{S[!V�aym\R,YZr^[Fe\e\R#gI[�k*V^tU[�aUm�W(m�WbTdTdWbR ��Y_j\XdTdW�[�r^g�o�[�m
Q
]i¨�]Z[F`ba�TdR,[�j\XdowWbR�{yT#VSW�XdayX#TdW�t9tU[�a
e�WbR,Yig.r\YZkb[�]Z]Za=e�WbR,o�g�R,t W�[Fh�WbR�TdR,[�j\XdowWbR,X$g�o8X#Q
t|t|[FR,YiW�XCg�o8QSe8r\[FTdW�X<Tdg�T#VSW(XdT#[FTdW�g�o�YZjuTdWbR#W�XdT �p[�j
[Fe\e\R,gI[�k,V¦owR#W��yQSW�juT#]ia^Q\X#W�r¦YZj}e
QSm�]ZYZX#VSWbR#�zX#QSm
X#knR*Yim�WbR�XdayX#TdW�t|Xb{\owg�R(Wn�S[�t�e
]iW �*~

� VSW�Xda.XdTdW�t|X � W!V\[�x�W5rSW�X#YZhIjSW�r�[�j\r�T#VSW�kb[�X#W!XdT#Q
r\YiW�X � W�V\[Nx�W�e
R#W�XdW�juTdW�rf[�r\r\R#W�X#X(gIj\W
e�gIYZjuTCYZj!T#VSW([Fm�gHx�W�rSW�X#YihIj5Xde�[�knW�{ � V\YZk*V5YZX$k,V\[FR*[�knTdWbR,Yi`bW�r�mya�V\YZhIV\]iau�zrSayj
[�t|YZk0X#T#[FTdW;g�o�op[�YiR,]ia
t�g.rSWbR,[FTdW�X#Yi`bW�~���j�r\ayj\[�tUYZkb[�]Z]ia¡t|Yih�R,[FT#YZj\h¦kb]ZYiW�juT#X�XdW�X#X,YigIj\X=g�o;[�j��-juTdWbR,jSWbT�X#WbR#xyY_knW�{�g�R5YZj
X#[�]ixF[FhIYZjSh�XdWbR#x.YZknWfXdW�X,X#YigIj\XUo�R#gIt XdWbR#x�WbR}jSg.rSW�op[�YZ]ZQSR,W�Xb{>]_[F`base
R#g�e
[FhI[FT#YigIj � [�X}X#Q
kbknW�X#XdopQ\]
e\R#W�kbY_XdW�]iasm�W�kb[�Q
XdW¦YiTUkb[�j¢kng�e�W � YiT#V�T#VSWfV\YihIV\]iau�zrSa.j\[�t|YZk�XdT#[FTdWfg�o�X,Q\k,V¢XdayX#TdW�t|Xb{ � V\YZk*V
YZj\kb]_Q\rSW�X>o�R,W��uQSW�juT(k,V
[�jSh�W�X@r\R,Yix�W�j}mya�YZj\e
QST � gIQSTde
Q\T>gIj�kngIt|t�Q
j\YZkb[FT#YigIj¦k*V\[�j\jSW�]_Xb~

P=j\knW'T#V\YZX<rSW�X#YihIj5Xde�[�knW([�j\r�t�WbTdR,YZkbX<owg�R$WbxF[�]ZQ\[FT#YZjSh7T#VSW(]Z[F`ba�x�WbR,X#Q\X<W�[Fh�WbR>rSW�X#YihIj!TdR,[�r\Wn�
g �8X�kb[�j�m�W�rSW��
j\W�r8{�T � gfY_t|t�W�r\YZ[FTdW|Y_j�TdWbR#W�X#T#YZjSh¦�yQSW�XdT#YigIj\X�owg�R�opQST#QSR,W!R,W�XdW�[FR,k,V�[FR#W�� � [�j
[�r\[Fe\T#YZx�W�{0V�aym\R,Y_r�W�[Fh�WbRd�z]Z[F`baqt�W�k*V\[�j\YZX#tUX�owg�R5ow[�Q\]ZT�TdgI]iWbR,[�j
knW}[�j
rs[Nx�[�Y_]Z[Fm
YZ]ZYZTza£m�W�rSWbx�W�]i�
g�e�W�r�T#V\[FT|Wn�.e
]igIYZT�x�[FR,Y_[FT#YigIj\X|YZj�X#T#[FTdWfrSa.j\[�t|YZkbXU[�j\rcXdT#[FTdW¡X#Yi`bW�Tdg�[�k*V\YiWbx�WfT#VSW¦m�W�XdT�g�o
m�g�T#V � g�R*]Zr\X�� � VSW=XdW�kngIj\r�{\R#W�]Z[FTdW�r¦�yQSW�XdT#YZgIj�YZX �$� V\[FT(¨.YZj\r�g�o$P��}[Fm
XdTdR,[�knT#YZgIj\X � gIQ\]Zr}m�W
jSWbW�rSW�rUTdg!X#Wbe
[FR,[FTdW@[�j
rUt|[�j\[Fh�W�XdT#[FTdW�kngIt�e�gIjSW�juT#X�m
[�XdW�r^gIjUV\g � T#VSWba�[FR#W�e\R,g�e
[FhI[FTdW�r}YZj
T#VSW!XdayX#TdW�t Tdg^[�k*V\YiWbx�W5[�xF[�YZ]Z[Fm
Y_]ZYiTza}[�j\r�ow[�Q\]ZT;TdgI]iWbR,[�j\knW � � VSW�[�j
X � WbR*X(TdgUT#V\W�XdW��yQSW�XdT#YigIj
X
t|[Na�R#W��yQ\YiR#W�[�j�YZjuTdWbR,r\Y_X#kbYie
]ZY_j\[FR#a�[Fe\e
R#gI[�k,VqYZjux�gI]ix.YZjSh¦g�e�WbR,[FT#YZj\h¡Xda.XdTdW�t¤rSW�X#YihIj�{<X#ayXdTdW�t
t�g.rSW�]ZYZj\h![�j\r�t|[�k,V\Y_jSW	]iW�[FR,j\Y_jSh5TdW�k,V\j\Y_�uQSW�X�~



� ���

�/�0�����8�035"$��


� � � �-�-j �
j
Yim
[�j\r � R,[�rSW	¥7X#Xdg.kbYZ[FT#YigIj8~ ��VuTdTde�� ��� �(��� ~ YZj �
j
Yim
[�j\rST#[.~ g�R,hS~
� � � �0~y¥7]ix.YZX#YL{ � ~ § R#W�X,XdgIQ\r8{.¥�~��0]i� �	V\[�X#V\[Fm�{ ��~.��[FR#`�Q
]Z]igS{.[�j\r � ~  �[Fh�g�R#g.r\jSgHx�{ �-��R,[FeS�

e�YZjSh��.WbR#x�WbRd���.YZr\W �@�'� Tdg	�f[�Xd¨ � gIj
jSW�knT#YigIj   [�YZ]ZQSR,W�Xb{ �=YZj,F � ��� � ��% % % � � � Q � Q ; ;
� 
�� {�¥�e
R�~ � �	���F~

� � � �d¥@e
[�k*VSW 
 �(�(� �yWbR#x�WbR�~ ��VuTdTde�� ��� VuTdTde8r8~ [Fe
[�k,V\W�~ g�R#hS~
� 
��!��~�¥@R#gIj8{ � ~ � R,Q\X#k*VSW�]L{0[�j\rs��~� � [FW�j\Wbe�gyW�]L{ � �0vUkbYiW�juTU�.QSe\e�g�R#T�o�g�R � ��
 �(�(� YZj

� ]ZQ\XdTdWbRd� § [�XdW�r¦��Wbm£�yWbR#x�WbR*Xb{ �|YZj F � ��� � � � % � ��� � � � { � � � �y~
� � �5��~ § [�YZ]iWba5[�j\r � ~ � [�]ie�Wba�{ � � V\W(¥�R,k*V\YiTdW�knT#QSR,W(g�o � YZR#W�knT � [FT#[ � ]Z[�knW�t�W�juT � � � � �$[�j
r

��W�t�g�TdW � YiR#W�knT|��W�t�g�R#a�¥7kbknW�X#X � � � ��¥ ��gIjs��juTdWbR,jSWbT � R,g�TdgykngI]ZX}~ �¡� � �   � R,[Fo�Tb{
"�[�j8~ � �	� 
S~

� 
 �!��~ § [F¨�WbRN{7��~�¥7X#[�t|Y�{ �(~ � Wbe\R*YiTb{&"S~;P�Q\XdTdWbR,V\gIQSTb{;[�j\rl��~'�.W�]iTd`bWbR�{ � �@gIj.� $$gI]Z[FT#YZ]iW
��W�t�g�R#aUo�g�R   [�XdTb{ ��W�]ZYZ[Fm
]iW   YZ]ZW��ya.XdTdW�t|Xb{ �!YZj2F � ��� �  ��� 9 � F * Q �K� ��
N� � � � 
H��� {\P=knTb~
� � �	�y~

� � �!��~ § [F¨�WbR�[�j\rf��~��.Q
]Z]ZYixF[�j8{ � � VSW ��W�kngNx�WbR#a § gN� � � X#YZjSh   [�X#T���W�kngNx�WbR#a¦Tdg � R#gHxyY_rSW

7YihIV¢¥�xF[�YZ]Z[Fm
Y_]ZYiTzasYZj�T#VSW � �@� � ��j�x.YiR#gIj
t�W�j�Tb{ �qYZj F � ��� ��� � � � � � � ��� � � % � ��� {
� � �	�y~

� � ��¥�~ § [FR,[F¨�[�j\rcP!~���[ � [�r
[�j8{ � � VSW��£P	�y� � ��Q
]iT#YZkngIt�e
Q\TdWbR5P7e�WbR,[FT#YZj\h£�ya.XdTdW�t¤o�g�R

7YihIV � WbR#owg�R,t|[�j\knW � ]ZQ\XdTdWbR � gIt�e�QST#YZjShS{ � � � � � �	�E= ��
 � � � ��� ��
 � ��� � � � ��� � � ��� ��� � {
x�gI]�~ ���y{�jSgS~�
 
 �y{�e\e�~ �	
�� 
 � � �y{ � � � �y~

� � � "\~   ~ § [FR#T#]iWbTdTb{ �d¥ �@gIj��yTdg�e �=WbR,j\W�]L{ �£YZj�F � ��� ��� ��� � � � � � ��
 Q � ��� � ����
.
 � � ��� ��� �
F �)��
H��� ��� � � � � Q � F � { � � ���F~

� � ��� § ~���~ § WbR,X#V\[�r�{'��~��.[Nx�[Fh�W�{ � ~ � [FR,rSaI[F¨�{ ��~ �!~��.YiR,WbR�{���~   YZQ\kn`ba.j\Xd¨.YL{ � ~ § W�k#¨�WbR�{
� ~ � V\[�t�m�WbR*Xb{�[�j\r ��~ �0h�h�WbR,Xb{ � ���yTdW�j\X,Yim
YZ]ZYZTza�{|�.[Fo�WbTEa/[�j\r � WbR#o�g�R*t|[�j\knW?YZj T#V\W
� � ��� P7e�WbR,[FT#YZjSh��.ayXdTdW�t¦{ ��Y_j F � ��� �&�  ��� � � � � ����
 Q � � � � ��� 
.
 � � � � � � � F �)��
H�:� ��� � �
� � Q � F � { � W�kF~ � � � �y~

� �	� � ��~ § YZ[�j\k*V\YZj\Y�{ �0~�� ~ �=gIjuTdg�T#V\[�j\[�X#X,YZXb{'��~ � Y_j�TdgS{}��~ � ~5��[FR*YZ[.{���~�¥@m
Q\r8{U[�j
r
� ~�¥7t�g�R,Y_t�{ � 
7YZr\Y_jSh � gItUt�Q\j
YZkb[FT#YigIj���[FTdW�j\kna¡[�j\r � gIVSWbR#W�j
knW|P�x�WbR,VSW�[�r�YZj��yg�owT-�
� [FR#W � �\��Xb{ �UYZj F � ��� ��� ��� ��

� � ��
 � ��� ��
 �F� � ��
�� ���	��
H� � ��
 9 ����� � � �-� � � � �F� � � � � ��� � � ���
F � �J
�� � � �C��
.
I* � 
.
 � � 
 ��� � 
�� Q � � � � ����
.
 � � ��� ��� � � 9 � F * Q �U��� � {�P�knTb~ � � �	
y~

� ��� � ��~�"\~ § g.rSW�j8{ � ~ � gIVSW�j�{��	~ �(~   W�]Zr\WbR,t|[�j8{�¥�~ ��~ �	Q\]_[ � Yi¨�{ � ~ �0~H�yW�YiTd`�{�"S~ ��~��yW�Yi`bgHxyY_kF{
[�j
r^��~��.Q8{ �#��auR,Y_jSWbT �$¥ ��YihI[Fm�YiT-��e�WbRd���yW�kngIj\r ��g.kb[�]�¥�R,W�[ ��WbT � g�R#¨�{ � ��% % % ; ��� � � {
x�gI]�~ � �y{�jSgS~ �F{
e\e�~ � � 
 �	
y{   Wbm�~ � � � �y~

� ��� �!¥�~ § g�R#hS{ "S~ § [�Q\t�m�[�k,V8{=[�j\r ��~&��]Z[F`bWbRN{	�d¥¤�¦W�X#X,[Fh�Ws�ya.XdTdW�t �.QSe\e�g�R#T#Y_jSh   [�Q\]ZT
� gI]iWbR,[�j
knW�{ �UYZj F � ��� � � ��� � � � � � ��
 Q � ��� � ����
.
 � � � � � � � F �6� 
H��� ��� ��� � � Q � F � { � � �	�y~



� �	�

� ��
��!¥�~ § g�R#hS{\��~ § ]Z[�Q8{S��~ �7R*[FWbT#X#k,V8{   ~ 
�WbR,R,t|[�j\j8{S[�j\r¦� ~�P�m�WbR*]iW�{ �   [�Q\]iT � gI]iWbR,[�j
knW
Q
j\rSWbR � �@� � { � 9 � ; ! � � 
 � � � ��� ��
 � ��
 � ��� � � � � � � � � � � � ��� !&Q � � � {8x�gI]L~ �u{�j\gS~ �F{
e
e�~ � 
 � 
S{ � � � �y~

� � � � � ~ � ~ § R#W�X#XdgIQ
r![�j
r   ~ § ~��.k*V\jSW�YZr\WbR�{�� 
�aye�WbR#xyY_Xdg�Rd��m
[�XdW�r   [�Q\]ZT � gI]iWbR,[�j\knW�{ ��YZjCF � ��� �
�  ��� 9 � ; � � � � � �)��� � ��
 Q � ��� � ��� 
 
 � � � � � � � F �6� 
H��� ��� ��� � � Q � F � { � W�kF~ � � � �y~

� ��
 � ��~ § Q\r\V
YiR,[��#[.{ ��~u�f[FR#`�Q\]Z]igS{   ~ § ~.�.k,V\j\W�YZrSWbR�{I[�j\r���~ � gIQSWbhS{ � � V\W � R,Y_t|[FR#au� § [�k,¨yQ\e
¥@e\e\R,gI[�k,V8{ �|Y_j D � � � �6� 1�� � �	� � � � � � � � � � 
��,% � � � {
¥ � � � R#W�X#X � ¥@r\r
YZXdgIj.����W�X#]ZWba � Q\mS�
]_YZX#V\YZj\h � gS~i{ � � �	�y{
e\e�~ � � � 
 ����
y~

� � � � �5~ � [Fm
Y_]Z]ZYZkF{ �5~���Q
]Z]iWbR�{>[�j\rc� ~ � Q
[�QSTb{ � � VSW � WbR#owg�R,t|[�j\knWfg�o � gIj\X#YZXdTdW�juT � V\W�k#¨u�
e�gIYZjuT#YZjSh}YZj � YZXdTdR*Yim
QSTdW�r��.V\[FR#W�r���W�t�g�R#a��ya.XdTdW�t|Xb{ ��YZjKF � ��� �>� � ��� � � � � � �)��� � ��

B � � � � 1 � �PD � � � �6� 1�� � �	� � � � � � � � � � B
D �U������� {��yWbe
Tb~ � � � �y~

� � � � �5~ � [�j\rSW�[.{ � � WbR*XdgIj\[�]�kngIt|t!Q\j\Y_kb[FT#YigIj8{ �   Wbm�~ � �	� 
S~
� � � � �5~ � [Fg�[�j\r!��~I�.YZjShIV
[�]L{��,P�j � gyg�R,r\YZj\[FTdW�r � VSW�k,¨ue�gIYZjuT#YZjSh�Y_j � YZXdTdR,YZm
QSTdW�r��ya.XdTdW�t|X�{ �

��% % % ! � � 
 � � � ��� ��
 � ��
 F(� � �F�w� � ��� 
��7DP� � � �6�(1 � � �	� � � ��� ��� � {Sx�gI]L~ �y{SjSgS~ ���y{ye
e�~ ������� 

���	� �y{ � W�kF~ � � � �y~

� � ��� "\~ � [FR#TdWbR�{�"S~ § W�j
jSWbTb{�[�j
r���~� � [FW�jSWbe�gyW�]L{ �-��t�e�]iW�t�W�juT#[FT#YigIjf[�j
r � WbR#owg�R,t|[�j\knW!g�o
�fQ\j\Y_j8{ �}YZj�F � �N� �>� � ��� � � � � � �6� � � ��
 Q � � � � ����
.
 � � � � � � � F �)��
H��� ��� � � � � Q � F ��� � � {
P=knTb~ � � ���F~

� ��� � "\~ § ~ � [FR#TdWbR�{�¥�~ � gN��{���~ � � [FR#¨F[�r\[�Xb{ �(~ ��~ ��]ZjSg�`�[�Vua�{ � ~ § ~ "IgIV\j\XdgIj�{ � ~ �=W�]iW�V\WbR�{
��~ �(g.rSR,YihIQ\W�Xb{\��~ �0Q8{�[�j
r¦��~  � [FW�jSWbe�guW�]�{ � ��WbT � g�R,¨f��Q
]iT#YZkngIt�e
Q\T#YZjSh � X,YZjSh ��Wn�
kngHx�WbR,[Fm
]iW � YZXdTdR,YZm
QSTdW�r��.V\[FR,W�r��¦W�t|g�R#a�{ �^Y_j F � ��� � ��% % % ��

� ��� 
 � ��� ��
 �F� � ��
�� ���	��
 ���
� ��� � � ��
 � � � {   Wbm�~ � � �	�y~

� �	� � ��~ � W�kbk*VSWbTb{�"S~��f[FR#hIQSWbR*YiTdW�{�[�j\r�� ~� � [FW�jSWbe�guW�]L{ � � WbR,o�g�R,tU[�j\knW![�j
r¡�.kb[�]Z[Fm�YZ]ZYiTEaUg�o
� " § ¥@e\e
]_YZkb[FT#YigIj\Xb{ �¡YZjEF � �N� � � � ��� � ��
N��� ��
 Q 1 � �-� ��� Q �6� � 

� �	� F � �J
�� � � �C��
.
���� � �)�
� � � � �0* � 
.
�� � 
 � � � 
�� 9�� ��� �(� � ��� ��
 � {8P=knTb~ � �	� �y~

� �	� � � ~ � V\[�j\rSR,[![�j\r���~ � gIQSWbhS{ � � jSR#W�]ZYZ[Fm�]iW   [�YZ]ZQSR#W � WbTdW�knTdg�R,X@o�g�R ��W�]ZYZ[Fm
]iW � YZXdTdR,Yim�QSTdW�r
�.ayXdTdW�tUXb{ � � ��� ��
 ��� ��� ��� � 9 � ;£{.x�gI]L~�
 �y{�jSgS~ �y{\e\e�~��	� � 
 �	
 �u{ � � �	
y~

� � 
�� � ~ � VSW�j�{���~ � � [FR#¨F[�r\[�Xb{���~ � [FR#T#V\[�X#[FR*[FT#V�a�{ ��~ � YZj\VSW�YiR,gS{
[�j\r���~ ��~��.kng�TdTb{��-�-j�TdWbRd�
��W�[Nx�W��;¥ �fYZr\r\]iW � [FR#W	�ya.XdTdW�t o�g�R � YZX#TdR,Yim
QSTdW�r¦�.V
[FR#W�r¦�yT#[FTdW�{ �|YZjTF � ��� �  ��� � ��� � �
�)� � � ��
 * � 
.
�� � 
 � � �M� ��� � � � � � ��� � 
��5B � 
U� ������� � � � � � � � � ��� � � �F�i� 1 � � � ��� � � � �����
��*
� B � 
 
�
�� {8��[Na � �	�	�.~

� � � � � ~I��~ � V\W�j8{H��~ � ~��@hS{u��~ � V\[�j\r\R,[.{ � ~H¥@aykng.k#¨�{ �!~���[��#[�t|[�j\Y�{F[�j
r � ~ ��g � W�]Z]L{�� � V\W
�@Yig   Y_]iW � [�k*VSW��s�.Q\R#xyYZxyYZj\h�P7e�WbR,[FT#YZjSh��yayX#TdW�t � R*[�X#VSW�Xb{ �cY_j F � ��� � 9 ���:� ��� �J� � � � �F�
�
� � � ����� ����� F � �-
�� � � �	� 
.
I* � 
 
�� � 
 ��� � 
�� Q � � � � ��� 
.
 � � � � ��� � � 9 � F * Q � � { � � �	
y~

� �	
 � � ~ � ]_[FR#¨¦[�j\r£��~   [�jShS{ � �$�.e
]ZY_kbYiT@¥7]Z]ig.kb[FT#YigIj¡g�o § W�XdT � ��g�R#T � [�k#¨�WbT � W�]_Yix�WbR#a£�.WbRd�
x.YZknW�{ � ��% % % � 9 � ; ! � � 
 � � � ��� ��
 � ��
 � � ��� ��� � ��
.
 {�x�gI]L~ 
y{�jSgS~ 
S{
e\e�~ �	
	� 
 � � �y{�¥@Q\hS~
� � � �y~

� � � �5��~ � gIXdT#[.{ � ~��=QSW�rSW�Xb{���~F�yW��uQ\W�YiR,[.{���~ �@Wbx�W�Xb{�[�j\r���~ � [�X#TdR#gS{
� ��YihIVuT � W�YihIV�T���g�h�hIYZj\h
owg�R���[F`ba �(W�]iW�[�XdW � gIj
X#YZXdTdW�juT � YZXdTdR*Yim
QSTdW�r}�.V\[FR#W�r}�¦W�t|g�R#a�{ ��Y_j2F � ��� � � 
�� � � % � ���
� � � � ���)��� � ��
 Q � ��� � ����
.
 � � ��� ��� �2D � �6��
 
 � 
�� ��� ��� � � ��

� � ��� ��
 � Q � D �)� � � {7P=knTb~
� � �	
y~

� � � �5��~ � [�V\]ZY_j8{ § ~ � V\[�j\rSR,[.{ �0~ ��[FgS{u[�j
r�¥�~ �7[�aI[FTdW�{ � �0j
r.��TdgF��W�j\r��£¥ � �yWbR,xyYZknW;¥@x�[�Y_]��
[Fm�YZ]ZYiTEa�{ �49 � ; � ��% % % ! � � 
 � � � ��� ��
 � ��
 � � ��� ��� � � 
.
 {\x�gI]L~ �	�F{�jSgS~ �y{
¥@e\R�~ � �	� �y~



� �	�

� � � �   ~ � gIQShI]ZYZX![�j\r "S~���~�P�Q\XdTdWbR,V\gIQSTb{ � � R,[�j
Xde
[FR#W�juT � R#g.knW�X#X���Yih�R*[FT#YigIj�� � W�X#YihIjq¥7]��
TdWbR*j\[FT#Yix�W�X	[�j\r£T#V\W^�ye\R,YiTdW!�-t�e
]iW�t�W�juT#[FT#YigIj8{ � � ��� ��� � � �4� F � � � ����� � � 
��I% $ � � �)� ��
 ��� {
x�gI]�~ ���F{�jSgS~ �y{
e\e�~ � � � 
 � � �y{ � � ���F~

� � ��� � ~ � QSm
j\Y_k#¨.YL{ ��~���owTdgyrSW�{ �(~   W�]iTdW�j8{�[�j
r ��~���YL{ �,�yg�owT � [FR#Wc�.QSe\e�g�R#T�owg�R#$7YiR,T#Q\[�]
��W�t�g�R#au�E�f[Fe\e�W�r � gIt|t!Q\j\Y_kb[FT#YigIj8{ �5YZj F � ��� � ��
���� ��
�� ��� 
 � ��� ��
 �F� F(� � �F�w� � � F � ��� � � �6�
��
.
 � � � � � �6� � � ��� F F �U����
�� {
¥�e
R�~ � � �	
y~

� ��� � � ~ � Q\j\j\YZj\hS{��!~���WbhIj\YiWbR�{ �!~���kb¥7]ie
Y_jSW�{ � ~ � [�t�WbR#gIj8{ § ~F�.VyQSm�WbR#Tb{   ~ § WbR#R#a�{�¥�~F�¦WbR#�
R*YiTdTb{ �(~ �7R#gIjS¨�W�{y[�j\r � ~ � g.r\r8{ � � V\W $7YZR#T#Q\[�].�-j�TdWbR#op[�knW�¥@R,k,V
YiTdW�knT#QSR#W�{ � ��% % % ; ��� � � {
� � � �y~

� �	� � ��~ ��~��0]ZjSg�`�[�VuaU[�j\r � ~ § ~ "�gIV
j\XdgIj8{ � � VSW � WbR,o�g�R,tU[�j\knW@g�o � gIj\X#YZX#TdW�j�T � VSW�k,¨ue�gIYZjuT-�
Y_jShS{ �|YZj F � ��� � �O� ��� � � � � � �)��� � ��
TB � � � � 1 � �PD � � � �6� 1�� � �	� � � � � � � � � � B#D�� ���O� � {�P=knTb~
� � �	�y~

� �	� � ��~���~0��~ ��]ZjSg�`�[�Vua�{ �0~�¥@]ZxyYZX,YL{ �5~ �E��~���[�j\hS{'[�j
r � ~ § ~ "�gIV\j\X#gIj8{ �d¥1�.QSR,x�Wba�g�o
��gI]Z]im
[�k,¨�� ��W�kngNx�WbR#a � R#g�Tdg.kngI]ZXCYZj���W�X#X#[Fh�Wn� � [�X#X#YZj\h��ya.XdTdW�t|Xb{ � 9 � ; � ��� � � ����
.
 � � �)�
/�� � � {
x�gI]L~ � 
S{
jSgS~ �y{\e\e�~�� � � 
 
 � �y{ � �	� �y~

� � 
��5��~ "S~   WbW�]iWba�{ "\~$��~ � V\[�X#W�{ $�~��	~��@[FR*[�X#[�ayaI[.{>[�j
r�
�~<��~���Wbxya�{ �-��juTdWbh�R,[FT#YZj\h � gF�
V\WbR#W�j\kna¦[�j\r �(W�kngNx�WbR*[Fm
YZ]ZYiTEa¦YZj � YZXdTdR*Yim
QSTdW�rf�.ayXdTdW�tUXb{ �UYZj F � ��� �&� � ��� � � � � �6� � � ��

Q � ��� � ��� 
 
 � � � � � � �?D ���)��
�
 � 
�� ��� ��� ��� ��

� � ��� ��
 � Q � D �)��� � { �@gNx�~ � � � 
S~

� � � � � ~   WbTd`bWbR�{ � � WbR#o�W�knT   [�YZ]ZQSR,W � WbTdW�knT#YigIj¢YZj � YZt�W�rq¥7Xdayj
k,VSR#gIj\gIQ\XU�ya.XdTdW�t|Xb{ � ��% % %
! � � 
 ��� � ��� � � � ����� {�x�gI]L~ �	�y{�j\gS~ �y{\e\e�~ � � 
 �	���y{ � �	� �y~

� �	
 � � ~   WbTd`bWbR�[�j\r   ~ � R,YZXdT#YZ[�j�{ �   [�YZ]i�z¥ � [FR#W�jSW�X#X�YZj � YZt�W�rc¥7Xda.j\k,VSR,gIjSgIQ\X^�ya.XdTdW�t|X�{ �
Y_j F � ��� ���  ��� � � � � � ��
 F �6� 
H��� ��� ������� DP� ��� �)� 1�� � �	� � ��� � � ����
.
 � F Q D4��� { � � V\YZ]_[�rSW�]��
e�V\YZ[ �*{ � � �	
y~

� � � �   R#WbW § � � {��   R,WbWbm
X#r©e\R#g�m
]iW�t R,Wbe�g�R,T#Xb~ � VuTdTde�� ��� �(��� ~ o�R,WbWbm
X#r8~ g�R#h � knhIY � �uQSWbR,a���e\R#�
X,Q\t|t|[FR#a�~ knhIY�~

� � � � �|~ ��V\[FR,[�k*VSg�R,]igygS{ � ~ ��W�jSgIXd¨.YL{ "\~ ��[�Q\rSgIj�{ � ~ ��Yim\m�gIj\X�{I¥�~ �=QSe\T#[.{u[�j
r "S~ 
@W�j\jSW�X#X#a�{
�#��W�t�g�R#a � gIj\X#Y_XdTdW�j\knac[�j\r ��x�W�juT�P7R,rSWbR,Y_jSh�YZj �.kb[�]Z[Fm
]iW��.V\[FR#W�rS�E�¦W�t�g�R,a?��Q\]ZT#Y��
e
R#gyknW�X,Xdg�R,Xb{ ��YZj F � ��� � � � ��� ��

� ��� 
 � ��� ��
 ��� � � � � ���)��� � ��
 � ��� � � � ��� 9 ����� � � �-� � � � �
� ����� 9 ��� � � {��f[�a � � � �.~

� � � ��� ~ ��QSe\T#[.{ � ~ � V\[�j\rSR,[.{�[�j\r��!~ �7gI]_r\Xd`�t|YZr\Tb{��,P=j��Skb[�]Z[Fm
]iW'[�j\r ��vUkbYZW�j�T � YZXdTdR,Yim�QSTdW�r
  [�YZ]ZQSR#W � WbTdW�knTdg�R,Xb{ �!YZj,F � ��� � � 
���� 9 


 � �F� 9 � ; � � � � � ��
 F �6��
H�:� ��� � � ��� DP� ��� �)� 1�� � �	�
� ��� � � ����
.
 {�¥@e\R�~ � �	���F~

� 
 ��� �-� § � ¥@Q\TdgIjSgIt|YZk � gIt|e
QST#YZjShS~ �£VuTdTde�� ��� �(�(� � �F~ Yim
t�~ kngIt � X#WbR#x�WbR,X � [�QSTdgIj\gIt|YZkF~
� 
�� � �-�-knW�kb[�XdT	�yTdR#W�[�t|Y_jShU�yWbR#x�WbR�~ ��VuTdTde�� ��� �(��� ~ YZknW�kb[�XdTb~ g�R#hS~
� 
 � � �0~H��owTdgyrSW�{ A ��� ��� �7� � � � � � � � � � 3@��� � � �F� ; � ����� �F~ � V � T#VSW�X#YZXb{ � R,YZj\knWbTdgIj � j\YZx�WbR,X#YiTEa�{

"�Q\jSW � � � �y~
� 
 � � �0~���o�Tdg.rSW|[�j\r�"\~ � ~<�.YZjShIV8{ �,�SV\[FR#W�r�$�YiR#T#Q\[�]���W�t�g�R#a � � R,g�h�R#W�X#X	[�j\r � V\[�]Z]iW�j\h�W�Xb{ �
F � �N��� � ����
.
�� ��� ��� � ��% % % {.x�gI]L~ �	�y{�jSgS~ �y{��f[FR�~ � � � �y~

� 
	
�� �5~ "I[�j
[F¨yYiR*[�t|[�j¦[�j\r �!~ � [�t|YiRN{ � � gyg�R,r\YZj\[FTdW�r � VSW�k#¨ye�gIYZjuT#YZjSh��(gI]_]im
[�k#¨ �0R#R#g�R&��Wn�
kngHx�WbR#a�owg�R � YZXdTdR,Yim�QSTdW�r��.V\[FR,W�r���W�t�g�R#a��fQ\]iT#YZkngIt|e
QSTdWbR,Xb{ �¡YZj F � ��� � � � ��� � � � � ���
�6� � � ��
 B � � � � 1 � � DP� ��� �)� 1�� � �	� � � ��� ��� � � � B#D�� ��� �
� {�P=knTb~ � � � 
S~



� � 


� 
 � � § ~�"I[�j\X#X#W�j\X	[�j\r�� ~!�|~   Q\k*V\Xb{ � �(W�r\Q\kbY_jSh¦�-j�TdWbR#e
R#gyknW�X,Xdg�R � Wbe�W�j\rSW�j\knW^YZj��(W�kngHx��
WbR*[Fm
]iW � YZXdTdR*Yim
QSTdW�r��SV\[FR#W�r���W�t�g�R#a�{ ��YZj�F � ��� � � � ��� � � � � � �6� � � ��
EB � � � � 1 � �+DP� �)�
� �6� 1�� � �	� � � ��� ��� � � � B#D�� ��� �
� {�P=knTb~ � � � 
S~

� 
 
 � § ~ "I[�j\X,XdW�j\X¦[�j\r � ~	��~   Q\k,V\X�{ � �0j
X#QSR,YZj\h � g�R#R#W�knT ��gI]Z]im
[�k,¨ �(W�kngNx�WbR,a YZj � YZXd�
TdR*Yim
QSTdW�r �.V\[FR,W�r ��W�t�g�R#a �ya.XdTdW�t|Xb{ � � ��� � 
 �F� ��� F�� � ����� � ��� 
 �EDP� ��� �)� 1�� � � � � ���	�
� � ����
.
 {�P�knTb~ � � � �y~

� 
 � � � ~ § ~�"�gIV\j
XdgIj�[�j\r�� ~  � [FW�j\Wbe�gyW�]L{ �,�yW�j\rSWbRd� § [�XdW�rs�¦W�X,X#[Fh�W ��g�h�hIYZjShS{ �£YZjKF � ��� �
� � ������
�� ��� 
 � ��� ��
 �F� � � � � ��� ! � � � � � 

� � ��� � � ����
.
 � � � � � �6� � ��� � ! � � ��� � � { "IQ
jSW � � � �u~

� 
 � � � ~ �=W�]iW�VSWbRN{
¥�~ ��~ � g���{�[�j
r¦��~  � [FW�jSWbe�guW�]�{ � ��[F`ba%��W�]iW�[�XdW � gIj\X#Y_XdTdW�j\kna�o�g�R	�yg�owT-�
� [FR#W � YZXdTdR,Yim�QSTdW�r?�.V\[FR#W�rl�¦W�t|g�R#a�{ �cYZj F � �N� �P� � ��� ��

� ��� 
 � ��� ��
 ��� � � � � ���)��� � ��

� ��� � � � � � 9 �����.��� �J� � � � � ������� 9 ��� � � {��f[�a � � �	�y~

� 
 � � � ~ �	W�]iW�VSWbR�{���~ � � [FR#¨F[�r\[�Xb{�¥�~ � gN��{F[�j\r=��~� � [FW�jSWbe�guW�]�{�� � R#W�[�r
�f[FR#¨yX � � YZXdTdR,Yim�QSTdW�r
�SV\[FR#W�r �¦W�t|g�R#acgIj �yT#[�j\r
[FR,r?��g�R,¨yXdT#[FT#YZgIj\X�[�j\r P7e�WbR,[FT#YZjSh��ya.XdTdW�t|Xb{ �cY_j F � ��� �
�T� 

� � � � � � � � % � ��� � ��
N� � � � 
H��� { "I[�j�~ � � � 
S~

� � ���!¥�~ �=WbR,t|[FR#R,W�kF{ �!~ � [Fm
YZ]Z]_YZkF{\¥�~��7W �U[�QSTb{ � ~��¦g�R,Y_j8{
[�j\r��*~ � Q\[�QSTb{ �d¥ �(W�kngHx�WbR,[Fm
]iW
� YZX#TdR,Yim
QSTdW�r}�.V\[FR#W�r}��W�t�g�R#aU�-juTdWbh�R,[FT#YZjSh � gIVSWbR,W�j\kna|[�j\r �(W�kngHx�WbR,[Fm
YZ]ZYZTza�{ ��YZjIF � ��� �
�  ��� ��

� ��� 
 � ��� ��
 ��� � � � � � �6� � � ��
 � � � � ��� ! � � ��� � 

�>� ��� � � ����
.
 � � � � � � � ��� ! � �U� �! � {
"�Q\jSW � � � �y~

� ��� � ��~ ��~ �=g.k,V8{0��~<�.VSg�R#T#Yi¨F[FR�{���~ ��~C��gIXdWbR�{$[�j\r � ~C��~C��W�]Z]ZYZ[FRd���St|YiT#V8{ � � R,[�j\X#e
[FR#W�juT
�7�'�q� gIj\jSW�knT#YigIj   [�YZ]igHx�WbR�{ �5YZjIF � �N� � ��

� � �&� ��
�� ���	��
 ��� ��
4D � � � 
�� � 1 � ��� � � � � � � � 
��
� � ��� ��� � � ��D � ��� { � �	� �y~

� �	� �!¥�~ �	gIjShIt�Q
j�xF[FTdT#[�j\[£[�j\r���~ �   ~ � `bW�jShS{ � � gIVSWbR#W�j\knWn� � W�j�TdR,Y_k ��g�h�hIY_jShf[�j\r �(W�kngHx��
WbR,a�o�g�R 
�gIt�Wn� § [�XdW�r��yg�owT � [FR#W � Y_XdTdR,Yim
Q\TdW�r��.V\[FR#W�r���W�t�g�R#a�{ �}YZj F � ��� � ��� ��� �	� �����
��
�� ��� 
 � ��� ��
 �F� � ��
�� ���	��
H� � ��
 F(� � �F�w� � � F � �N��� ���)��
.
 � ��� F F � � � � {��.Wbe\Tb~ � � � �y~

� �	� �!¥�~ �=gIj\hIt�Q\juxF[FTdT#[�j\[U[�j\r%��~ �   ~ � `bW�jShS{ � ��[F`ba
��g�h�hIYZjShU[�j\r � R#WbowWbT#k,V.� § [�XdW�r � R,[�X,V
��W�kngNx�WbR#a�YZj��yg�o�T � [FR,W � YZXdTdR,YZm
QSTdW�r��.V\[FR#W�r���W�t�g�R#a��ya.XdTdW�t|X�{ ��YZjSF � ��� �
� � ������

� � �
F�� � �F��� � � F � ������� �6� 
.
 � � � � � �)��� � � � F F �U��� � � {
¥@e\R�~ � � � �y~

� � 
�� � ~!��[Fm�gNx.YiTd`�{C¥�~�¥7VyQ��d[.{C[�j\r   ~ "�[�V\[�j\YZ[�j8{ � �$�.e�WbR*YZt�W�juT#[�]��yT#Q\rSafg�o'��juTdWbR,jSWbT!�.T#[��
m�YZ]ZYiTEa5[�j
r § [�k,¨um�gIjSW   [�YZ]_QSR#W�Xb{ �!YZjIF � �N� � � � ��� � � � � � ��
 � � � � ��� ! � � � � � 
�� � ��� � � ����
.

� � ! � � � { "IQ\jSW � � � �y~

� � � � �0~���[�t�e�g�R#Tb{�� � YZt|W�{ � ]ig.k#¨.Xb{�[�j\r!T#VSW�P7R,rSWbR,Y_jSh(g�o �0x�W�j�T#X�Y_j�[ � YZXdTdR,Yim�QSTdW�r5�.ayXdTdW�t¦{ �
� ��� � � 
U�(� � ��� ��
 � ��� ��� � 9 � ;£{Sx�gI]L~ ���F{�jSgS~ �u{\e\e�~ � � � 
 �	
 �y{ � � � �y~

� �	
 � � ~ �(~ ��g � W�]Z]C[�j\r � ~���~ � VSW�j8{ �   R#WbW5TdR,[�j\X#[�knT#YigIj
X � YZT#V �@Yig $�YZXdT#[.{ ��YZj F � �N� � �������
� � � � ���)��� � ��
 Q � � � � ��� 
.
 � � � � ��� � F �)��
H��� ��� � � {�P�knTb~ � � � �u~

� � � �5��~ � �5~ ��Q\g	[�j\r � ~ ����~ �0[�jShS{ � � gIj\X#TdR,Q\knT#YZjSh  �WbR,gF� ��gIX#X0��WbmS���yWbR#x.YZknW�Xb{ ��YZj8F � ��� � � 
����
��% % % ��

� � �
� ��
�� � ��
 � ��� � � � � �I� ��� � � 
U��� � ��� ��
 � � � � � Q � Q ; � { "�Q\jSW � �	���F~

� � � � �#��W�]Z]Z[�j\g���{\��j
kF~i~ �|V�TdTde!� ��� �(�(� ~ t�W�]_]Z[�jSg���~ kngIt�~
� � � � � ~<��YZ]Zg��dYZkbY_kF{   ~ � gIQ\hI]ZYZXb{!�!~ � [�jSW�r\W�YZjSW�{ ��~�� VSWbW�]iWbR�{C[�j\r���~  �V\gIQ8{ � � R,gyknW�X#X!��Yi�

h�R*[FT#YigIj8{ �49 � ; � ��� � � ����
.
 � � �6/�� � � {\x�gI]L~ �	�y{
j\gS~ �y{\e\e�~�� 
�� 
 � � �y{��yWbe\Tb~ � �	�	�.~
� 
 ������~���Y_X#VSR,[.{\��~��f[FR � [�V�{
[�j\r � ~   WbTd`bWbR�{ � �7�'� �yWbR,x�WbR   [�Q\]ZT � gI]ZWbR,[�j\knW � X#YZjSh � gIjS�

j\W�knT#YigIjf�fYih�R,[FT#YigIj�Tdg^[ § [�k,¨yQSe��yWbR#x�WbRN{ �|YZj F � ��� � ��

� � �#� ��
�� � � � 
H������
 D � � ��
 � � 1 � �
� � ��� ��� � � 
 ��� � ��� ��� � � ��D � ��� { � �	� �y~



� � �

� 
�� � "\~���g�hIQ\]L{ � � WbR,XdgIj\[�]�kngIt|t!Q\j\YZkb[FT#YigIj�{ ��"IQ\jSW � �	� �y~
� 
	� � � ~��¦gIX#m�WbR,h�WbR�[�j\r � ~�"�YZj8{��dVuTdTde�WbR#o���¥qTdgugI]uowg�R�t�W�[�X#Q\R,YZjSh � Wbm�X#WbR#x�WbR�e�WbR#owg�R,t|[�j
knW�{ �

Y_j F � ��� � � � � � ��� � �)� � � ��
 ��

� � ��
 � � � ���6/�� � F � �G� ��� � � 
H��� { "IQ
jSW � � � �y~
� 
	� � �#��ayR,YZkngIt
� � R#W�[FTdg�R,X(g�o$��auR,Y_jSWbTb~ �|VuTdTde�� ��� �(�(� ~ t�ayR,YL~ kngIt�~
� 
 
�� ��~ �@Wbx�W�Xb{���~ � [�XdTdR,gS{\[�j\r � ~ ��QSW�rSW�X�{ �d¥ � VSW�k#¨ye�gIYZj�T � R#g�TdgykngI]�o�g�R�[�j �0juTdR#a � gIjS�

X,YZXdTdW�juT7�.V\[FR#W�rf�¦W�t�g�R,af�yayX#TdW�t�{ �|YZj F � �N� � � � ��� � � � � � �)��� � ��
 F �6� 
 �:� ��� ��� ��� DP� �)�
� �6� 1�� � �	�5� ��� � � ����
.
 � F Q DI����� �
� {
¥7QShS~ � � � 
S~

� 
 � �5��~ "S~ ��~ �@YiW�]_XdW�j8{�� � YiT#[�j|�ya.XdTdW�t/��[�jyQ\[�]L{ � � W�k,V\j
YZkb[�] �(Wbe�g�R#TC� � �8� �	
H� �F{ 
 � ��[Fm
X�{
�.Wbe\Tb~ � � �	
y~

� 
	
 � $!~<��~ � [�YL{ � ~ � R*Q\X#k,V\W�]L{C[�j
r���~� � [FW�jSWbe�guW�]�{ �   ]Z[�X#V��5¥7j ��v^kbYiW�j�T�[�j\r � g�R#T#[Fm
]ZW
��Wbm��yWbR#x�WbR�{ ��Y_jMF � �N� � � � % � ��� 9 
 
 � �F� ! �-�:� 
U�(� �F� � ��
�� � � � 
H��� { � �����@� � ¥@X,XdgykbY_[��
T#YZgIj8{ "IQ\j\W � � � �y~

� 
 � � � ~ � [FTdTdWbR,XdgIj8{�¥�~ § R#g � j8{ � ~ § R#gI[�r � W�]Z]L{ �!~ � [�j\rSW�[.{$��~ � VSW�j8{�"S~ � QST#]iWbR�{ � ~ ��j.�
R*YZ�uQ\Wb`�{�¥�~   gN��{ �(~ �	YZkbYZtU[�j8{���~¦��WbR#`bm
[�k,V\WbR�{ � ~�P7e\e�W�j\VSW�Y_t�WbR�{���~��.[�XdTdR,a�{
��~ � WbTd`�]_[ �C{�"S~ � R,[�QSe
t|[�j�{�[�j\r ��~ � R#W�Q\V\[FowTb{ � ��W�kngNx�WbR#a P7R,YZW�j�TdW�r � gIt�e
Q\T#YZjSh
� �(P � � �.��g�T#YixF[FT#YigIj8{ � W��
j\YiT#YigIj�{ � W�k,V\j\Y_�uQSW�X�{u[�j\r � [�XdW	�yT#Q\r\YZW�Xb{ � � W�k,V\j
YZkb[�] ��Wbe�g�R#T
� � § ����� � � ��� �H� �	� � �y{ � � § WbR#¨�W�]iWba � gIt�e�QSTdWbR7�.kbYiW�j
knW�{
��[FR�~ � �	� �y~

� 
 � � "\~'��~ � ]Z[�j\¨�{ �5~ � VSW�j�{ �|~ ��Y�{;��~ § W�k,¨�{@[�j\r �5~ �	YZj\hIX#]iWba�{ �#�¦W�t|g�R#a �$�Skb]ZQ\X,YigIj��
P�e\T#YZt|Yi`�Y_jSh	T#VSW � WbR#owg�R,t|[�j\knW�g�o � V\W�k#¨ye�gIY_j�T#YZj\h5�ya.XdTdW�t|Xb{ � ����� ��� � �	�7� F � � � ���(��� � 
��
% $ � � �)� ��
 ��� {
x�gI]L~ � �y{�j\gS~ �y{\e\e�~ ��� � 
 ��
 �y{ � � � �y~

� 
 � � "\~ � gIXdTdW�]L{ � �   � � �	� � � R*[�j\X#t|YZX,X#YigIj � gIjuTdR#gI] � R,g�TdgykngI]L{ ���yWbe\Tb~ � � ���F~
� � ��� � � gIXdTdh�R,WH���	��~ ��V�TdTde!� ��� �(�(� ~ e�gIXdTdh�R#W�X,�u]L~ g�R,hS~
� � � � � ~ ��YiW�{��	~ � [�jShS{I[�j\r ��~ � WbTdWbR,XdgIj8{ � � WbowW�j\X#Yix�W � R,g�h�R,[�t|t|YZj\h � � X,YZjSh�[�j�¥7j\jSg�T#[FT#YigIj

� gygI]i¨yYZT(Tdg § Q\YZ]_r � gIX-� �(W�X#Y_XdT#[�j�T	�yg�owT � [FR#W�{ �}YZj F � ��� �  ��� � � � � � �)��� � ��
 Q � ��� � ����
.

� � ��� ��� � D � �6��
 
 � 
�� ��� ��� � ��� 

� � ��� ��
 � Q � D � � { � W�knW�t�m�WbR � �	� �y~

� � � � �5~ �(Wb¨.VuTdWbR0[�j\r � ~���Y�{�� �   � � � � � ��¥ § g�R,rSWbR ��[FTdW � [�a � R#g�Tdg.kngI]�
 � § � � � 
 �*{ ����[FRN~
� � � �y~

� � � � �5~��!~ ��YZk*V\[FR,r��,�#��[�j\r¢��~'�.Y_jShIV\[�]L{ � � X#Y_jSh ��g�h�hIYZjSh�[�j
r?¥7Xdayj
k,VSR#gIj\gIQ\X � V\W�k#¨u�
e�gIYZjuT#YZjSh}Tdgf��t�e�]iW�t�W�juT	��W�kngNx�WbR,[Fm�]iW � YZX#TdR,Yim
QSTdW�r��.V
[FR#W�r���W�t�g�R#a�{ �¡YZjEF � ��� �
� � ���
� � � � ���)��� � ��
 B � � � � 1 � �?DP� � � �6�(1 � � � � � � � � � � � � � B
D �U��� � � {�P�knTb~ � � �	�y~

� � 
�� "\~��.[FTdR,[�j � � ��� � { �dY�� � �y�*{.� � �   � R,[FowTb{ ���yWbe
Tb~ � �	� �y~
� � � �5��~!�.[FTEaI[�j\[FR,[NaI[�j\[�j8{ 
�~��f[�X#Vum
QSR,j8{ � ~��	Q\tU[FR�{ � ~ � ~��yTdWbWbR#W�{|[�j\r "S~��	YZX#T#]iWbR�{

� ��YihIVuT � W�YihIV�T���W�kngNx�WbR,[Fm
]ZW $7YiR,T#Q\[�]���W�t�g�R#a�{ �S! � � 
 � � � ��� ��
 � ��
�� ��� � � � � � � � ��� ��� � {
x�gI]�~ ���y{�jSgS~�
S{
e\e�~ �	� 
 � �u{   Wbm�~ � � � 
S~

� � 
 � � ~|�.kb[�]iW�Xb{ ��~���V\[FR,[�k*VSg�R,]igygS{}[�j\r � ~ � VSWb¨y¨F[FT#V8{��,�SV\[�XdT#[ � ¥ ��g � P7x�WbR,VSW�[�r�{
�.g�o�T � [FR#Wn��P=j\]ia=¥�e
e\R#gI[�k,V�owg�R<�.QSe
e�g�R,T#YZjSh   Y_jSWn���7R,[�YZj!�.V\[FR#W�r!�¦W�t�g�R,a�{ �7Y_j7F � ��� � � ���
��
�� ��� 
 � ��� ��
 �F� � ��
�� ���	��
H� � ��
 9 ����� � � �-� � � � �F� � � � � ����� � ��� F � �-
 � � � �	��
.
K* � 
.
�� � 
 � �
� 
�� Q � ��� � ����
.
 � � ��� ��� � � 9 � F * Q �U��� � {�P�knTb~ � � �	
y~

� � � �   ~ § ~0�.k,V
jSW�YZrSWbR�{ �-�-t�e
]iW�t|W�j�T#YZj\hfop[�Q\]iT-��TdgI]iWbR*[�j�T�XdWbR#x.YZknW�X5Q\X#Y_jShfT#V\W}X#T#[FTdW¦t|[�k,V\Y_jSW
[Fe
e\R#gI[�k,V��0[�T#QSTdg�R,Y_[�]L{ �89 � ; � ��� � � ��� 
 
 � � �)/�� � � {\x�gI]�~ �	�y{
jSgS~�
S{ � W�kF~ � � � �.~



� �	


� � � �5��~
�yW�]iTd`bWbR�{ �5~ ��j\rSgS{ � ~S�St|[�]Z]L{y[�j\r'�|~y¥�~S�St|YiT#V8{ � � W�[�]_YZjSh � YiT#V � Y_X#[�XdTdWbR �0�.QSR,xyYixu�
Y_jSh¡�fYZXdm�W�V\[Nx�W�r��=WbR,j\W�] �$�.TdW�j\X#YZgIj\Xb{ �£YZj�F � �N� � � 
�� � � � � � ��
 Q � ��� � ����
.
 � � ��� ��� �
D ���)��
�
 � 
������ ��� ��� ��

� � ��� ��
 � Q � D � � {�P=knTb~ � � �	
y~

� � � �5��~F�.W�]iTd`bWbR�[�j\r � ~��.tU[�]Z]L{ �,�yW�]Zo_�E��gIj\YiTdg�R,Y_jSh([�j\r!�.W�]io_�z¥7r\[Fe\T#Y_jSh�P7e�WbR,[FT#YZjSh@�ya.XdTdW�t|X�{ �
Y_j F � ��� � ����� � ��� � �J� � � ��
 A ��� ! � � �(��� ��
 Q � ��� � ����
.
 � � ��� ��� � {��f[�a � � � �u~

� � ���!¥�~ � ~.�.jSgyWbR#W�j8{ � ~ �!~�¥7j\rSWbR*XdW�j8{�[�j\r 
�~ § [�]Z[F¨yR,YZX,V\j\[�j8{��   YZjSWn����R,[�YZjSW�r   [�Y_]igNx�WbR � Xd�
Y_jSh � gIj\jSW�knT#YigIj��fYih�R,[FT#YigIj8{ �=Y_j	F � ��� ����� � � � % � ��� � � � � � ��
���

� ��� 
 � � ! �J��� 
�� � �-
O� ���
� 
�� � � � � � � � � � � � ! � � {��f[FR�~ � �	���F~

� ��� �!¥�~ � ~H�SjSguWbR,W�j	[�j\r�
�~ § [�]Z[F¨uR*YZX#V\j\[�j�{ �d¥@j �0j\r.��TdgF����j\r	¥@e\e\R#gI[�k*V=Tdg 
@gIXdT���g�m
YZ]_YiTza�{ �
Y_j F � ��� � ����� 9 � ; ; Q � ��� Q ;£{S¥7QShS~ � �	�	�.~

� �	� � � ~'�ygIQ\]ZW�Xb{&"S~>¥�e\e�[�x�gygS{ ��~ 
@Q\Y�{ � ~(�.YZ]ixF[.{&�!~ ��[�jSh�WbR�{7P5~ �=R,YZWbh�WbR�{���~(�yT#Q\tUt�{
��~I� YZX#j\YiW � Xd¨yY�{���~�¥7Q\X#]_[�j\rSWbR�{u��~yP�X#TdR#g � X#¨yYL{ § ~ �(gIXdW�jum
QSR,hS{u[�j\r "\~ � W�j\YZr\YZX�{��,�yayXd�
TdW�t �.QSe\e�g�R#T5owg�R�P�j\]_YZjSW �(W�kngIj �\hIQ\R,[FT#YigIj8{ �sYZj�F � ��� � � � % � ��� 9 


 � �F�7! �J��� 
 ��� �F�
� ��
�� � � � 
H��� { "�Q\jSW � �	� �y~

� �	� � �|~��yR,Y_j\YixF[�X#[�j8{ �#��� �7�'� � � R,[�j
Xde�g�R#T&��[Na�WbR��.QSe\e�g�R#T'owg�R 
7YihIV\]ia�¥@x�[�YZ]_[Fm
]iW��@WbT � g�R#¨
�.WbR#xyY_knW�Xb{ � � W�k,V\j\Y_kb[�]��(Wbe�g�R#T � � �u� � �;� 
 � �y{ �@QSTdh�WbR,X � j\Yix�WbR*X#YiTza�{�P=knTb~ � �	���F~

� � 
�� ��~ �yTdWbT#X�{1��~ � � [FR#¨F[�r\[�Xb{ ��~ 
7[FR,r\[Nx�W�]Z]Z[�Xb{ �!~ 
@Q
j�Tb{ ��~ �=gIj�Tdg�T#V
[�j\[�X#X#YZX�{
��~ � [FR#T#V\[�X,[FR,[FT#V�a�{�[�j\r ��~��.kng�TdTb{	� � ¥=� 
7� ��� �$� � ���(�.g�o�T � [FR#W � gIV\WbR#W�j�T¦�.V\[FR,W�r
��W�t�g�R#asgIjq[ � ]ZQ\X#TdWbR#W�r ��W�t�g�TdWn����R,YiTdW ��WbT � g�R#¨�{ �sYZj F � �N� �?������� � � � � � �)��� � ��

Q � ��� � ��� 
 
 � � � � � � � F �6� 
H��� ��� ��� � � Q � F ��� ��� {�P=knTb~ � � � �u~

� � � � ��~ ��~��yTdW � [FR#Tb{��!~ � YiW�{ �|~���g�R,jSW�[�Q\]iTb{ � ~��SV\[FR#e�{ 
�~ "\~��.k*V � [FR#`bm�WbR#h�WbR�{ � ~ � [Nay]ig�RN{
� ~ �(ayT#YZj\[.{���~ ��[�]Z]Z[.{ �0~  �V\[�jShS{7[�j\r $!~ � [��SXdgIj8{ � �   � � �	
 � �¢�yTdR#W�[�t � gIj�TdR,gI]
� R,[�j\X#e�g�R,T � R#g�Tdg.kngI]L{ � � �	�	�.~

� �	
 � ��~$�.TdR#gIt [�j\rq��~!��W�t|Y_j\YL{ �,P7e\T#YZt|Y_XdT#YZk���W�kngNx�WbR#aqYZj � Y_XdTdR,Yim
Q\TdW�r��ya.XdTdW�t|Xb{ �E9 � ;
! � � 
 � � � ��� ��
 � ��
�� ��� � � � ��� � � ��� ��� � {
x�gI]L~ �y{
jSgS~ �y{
e\e�~ � � 
 
 �	�	
y{8¥@Q\hS~ � � � �y~

� � � �5��~��.Q\]Z]ZYZx�[�j�[�j\r �	~ � V\YZ]_]Z[FR#Wbh�W�{ �,�yg�o�T � [FR,W � WbowW�knT#X�[�j\r � VSW�YiR��-t�e
[�knT�gIjq�.ayXdTdW�t
¥@xF[�YZ]Z[Fm
YZ]_YiTza���¥l�.T#Q\rSa=g�o   YiW�]_r   [�YZ]ZQSR#W�X<YZj�P7e�WbR,[FT#YZj\h=�ya.XdTdW�t|X�{ �=YZj+F � ��� � � ��� � ��

� � � �
� � � � � ��
 � � � � ��� ! � � ��� � 

� � ��� � � ����
.
 � � ! � � � � � � { � � ���F~

� � � �   ~$�.Q\]iT#[�j8{C¥�~ § gIVSR,[.{<�*~ ��W�[�t�T#YZQ8{$[�j\r ��~���o�Tdg.rSW�{ � ��gIj
YZj�TdR*Q\X#Yix�W ��W�t�g�TdW 
�W�[�]ZY_jSh
� X#YZj\h § [�k#¨.rSgyg�R,Xb{ �sYZj F � ��� � � ��� � ��� � �J� � � ��
 97� 
 ���6����� � � � 
�� 9 ����� � � �-� � � �	� �?� ���
� � � �)� ;�� 
 � 
���
.
 � � � � � � � { "�Q\jSW � �	� �y~

� � � �   ~>�SQ\]iT#[�j8{ � ~ ��hIQSa�W�j�{>[�j\r �0~$�EowTdg.rSW�{ � ��YZt|YiTdW�r.�zX,Yi`bW
��g�h�hIYZjSh�owg�R   [�Q
]iT-� � gI]ZWbR,[�j�T
� YZX#TdR,Yim
QSTdW�r��.V\[FR#W�rU��W�t�g�R#a � YiT#V��-j\rSWbe�W�j\rSW�juT � VSW�k#¨ye�gIYZjuT#YZjShS{ � � W�k,V
j\YZkb[�] ��Wbe�g�R#T
� � �y� � �;� 
 � �y{ � Wbe�[FR#T#t�W�juT�g�o � gIt�e
QSTdWbR��.kbYiW�j\knW�{ �@QSTdh�WbR,X � j\Yix�WbR*X#YiTza�{   Wbm�~ � �	�	�.~

� � ���   ~$�.Q\]iT#[�j8{���~<�.R,YZj\YixF[�X#[�j8{�[�j\r��0~��EowTdg.rSW�~i{ � � R,[�j
Xde�g�R#T ��[Na�WbR��SQSe\e�g�R#T=owg�R 
7YihIV\]iau�
¥@xF[�YZ]Z[Fm
]iW	�@WbT � g�R#¨��.WbR#xyY_knW�Xb{ �5YZj2F � �N� � A ��� Q �U��3 � � � {S��[Na � �	���F~��$�.TdW�j\rSW�r}x�WbR,X#YZgIj��
� W�k,V
j\YZkb[�]���Wbe�g�R,T � � �u� � �;� 
 � �y{ ��QSTdh�WbR*X � j\Yix�WbR,X#YZTza�~

� ��� �   ~8�.Q\]iT#[�j8{ ��~��yR,Y_j\YixF[�X#[�j8{ � ~
��a�WbR�{�[�j
r%��~��EowTdg.rSW�{ �#�fYih�R,[FTdg�R#a �7�'� � 
7YihIV\]Za�¥@x�[�Y_]��
[Fm�]iW=��juTdWbR,jSWbT@�.WbR#xyY_knW�X � X#Y_jSh � gIj\jSW�knT#YigIj¦�fYih�R,[FT#YZgIj8{ � � W�k,V\j\Y_kb[�]��(Wbe�g�R#T � � �u� � �(�

 
	�y{ ��QSTdh�WbR*X � j\Yix�WbR,X#YZTza�{ � W�kF~ � �	���F~

� �	� �   ~$�.Q\]iT#[�j8{���~C�yR*YZj\YixF[�X#[�j8{ � ~���a�WbR�{<[�j\r��0~���o�Tdg.rSW�~i{ �#��Yih�R*[FTdg�R#a �@�'� � � gIj\jSW�knT#YZgIj
�fYih�R,[FT#YZgIjcowg�R��yWbR#x.YZknW � gIjuT#YZjyQ\YiTzaqYZj�T#V\W¦��juTdWbR,jSWbTb{ �qYZj F � ��� � ��� DI� � � 
 
 � {�"IQ\]ia
� �	� �y~



� � �

� �	� � �5~��SQSR,YL{ § ~ "I[�j\X#X#W�j\Xb{�[�j\rs��~��|~   Q\k,V\X�{ � �(W�r\Q
knW�r�P�x�WbR,VSW�[�r ��g�h�hIY_jSh£o�g�R �(gI]_]��
m�[�k#¨ �(W�kngHx�WbR#a|YZj � YZXdTdR,YZm
QSTdW�r|�.V\[FR#W�r|��W�t�g�R#a�{ �!YZj8F � ��� � �! ��� ��

� ��� 
 � ��� ��
 �F� � � � � ���
! � � ��� � 

� � ��� � � ����
.
 � � � � � �6� � � ��� ! � �U� �! � { "IQ
jSW � � � �y~

� � 
��5��~S��~\� � YiowTb{ § ~ ��~ § WbR,X#V\[�r�{u[�j\r 
�~S��~ ��Wbxua�{ �-�-t�e\R#gHxyYZj\h	T#VSW	�(W�]ZYZ[Fm�YZ]ZYiTEa�g�o � gIt��
t|gyr\YZTza�P7e�WbR,[FT#YZjSh��yayX#TdW�t|Xb{ �7YZjCF � ��� �H� � ��� � � � � � ��
 Q � ��� � ��� 
 
�� � ��� ��� � F �)��
H�:� ��� � �
� � Q � F � {�P�knTb~ � �	� �y~

� � � � � � W�XdT �@�'� � �(�7�'� �*~ ��owTde�� ��� owTde�~ [FR,]L~ tUYZ] � e
QSm � TdT#kne�~
� �	
 � � � VSW�$�YiR#T#Q\[�]��-j�TdWbR,ow[�knW � Wbx�W�]ig�e�WbR   g�R,Q\t�~ ��V�TdTde�� ��� VuTdTde�� ��� �(��� ~ xyY_rSoE~ g�R,hS~
� � � � § ~���[�]i¨�WbR�{ �!~ � g�e�Wb¨�{ �	~ ��jShI]ZYZX,V8{ � ~ �	]ZYZjSW�{>[�j\r �5~ � V\YZW�]L{ � � V\W%�CP � � � � YZXd�

TdR*Yim
QSTdW�r^P�e�WbR*[FT#YZjSh��ya.XdTdW�t�{ ��Y_j4F � ��� � � ��� � � � � � ��
 Q � ��� � ����
.
 � � ��� ��� � F �)��
H�:� ��� � �
� � Q � F � { � � �	�y~

� � � � ��~\� YiT#k,VSW�]�{ "S~ � [FTdW�Xb{�[�j\r%��~
¥7X#[�jSgNx.Y �kF{ �#�¦gIj\r\R,YZ[�j���W�t�g�R#a � R,g�TdW�knT#YigIj8{ �UY_j F � ���
� � � ��� 
 
�� ��� 9 � F * Q �U� � {\P=knTb~ � �	� �y~

� � � ����~ � ~C��gygS{>��~�P=V\[FR,[.{ �(~ � g�R#R,YiW�{�"\~ � ~0�.YZjShIV�{<[�j
r�¥�~���QSe\T#[.{ � � V\W¦� � ��¥=� 
�� �
� R#g�h�R,[�t|X � � V\[FR*[�knTdWbR,Yi`�[FT#YigIj�[�j\r£��WbT#VSgyr\gI]ig�hIYZkb[�] � gIj\X,YZrSWbR,[FT#YigIj
Xb{ �^Y_j�F � ��� � �O� 
��
��
�� ��� 
 � ��� ��
 �F� � � � � � �)��� � ��
 � ��� � � � ��� 9 ���:� ��� �J� � � �	� ������� 9 � � � � { "�Q\jSW � � � �y~

� � �	��� � ~ ����~ �0[�jSh¦[�j\r���~ � �!~ ��QSgS{ � ��W�[�]ZYi`�YZj\h   [�Q
]iT��(W�X#Y_]ZYiW�j\knW5YZj¡��WbmS���yWbR#x�WbR � ]ZQ\X#TdWbR�{ �
Y_j F � ��� � � � � ����� ��� � � ��� 
 
 � 
 
 
 { �@gNx�~ � �	�	�.~

� � ��� � � ~� �[Fh�g�R#g.r\jSgNx�{ ��~���[FR#`�Q
]Z]igS{ ��~�¥@]ix.YZX#Y�{.[�j
r � ~ � ~ § R,W�X#XdgIQ\r8{ � ��jShIYZjSWbWbR*YZjSh   [�Q\]ZT-�
� gI]iWbR,[�juT �@�'�'� � � �.WbR#x�WbR,X � X,YZjSh   � � �@�'� { �5YZjMF � ��� ����

� � �>� ��
�� � � � 
H��� ��
MD � � � 
����
� 1 � � � � � � ��� � � 
�� � � ��� ��� � � ��D � ��� { � �	� �y~

� � � � � ��~  �V\[�j\hS{ � ~   ~0¥@m8rSW�]i`�[�VSWbR�{>[�j\r "S~�¥�~>�yT#[�j\¨�gNx.YZkF{ � ��vUkbYiW�juT �@�'� � gIj\jSW�knT#YZgIj
  [�YZ]igNx�WbR	Y_j¡�yWbR#x�WbR � ]ZQ
XdTdWbR,Xb{ �|Y_j F � ��� � � ��� � ��% % % ��

� � � � ��
�� � ��
 � ��� � � � ���T� ���	�
� � 
U�(� � ��� ��
 � ��� � � Q � Q ; � {
��[FRN~ � �	� 
S~

� � � � � �5~  �VSgIQ�{ � ~���~ � VSW�j8{8[�j\r���~���Y�{ �   [�XdT � ]ZQ
XdTdWbR   [�YZ]igNx�WbR!Q\X#YZj\h $�YiR#T#Q\[�]<�¦W�t|g�R#a��
tU[Fe\e�W�r � gItUt�Q\j
YZkb[FT#YigIj8{ �^YZj F � ��� � � � ��� ��
�� ��� 
 � ��� ��
 �F� � ��
N� � � � 
H��� ��
 � � � � �������	�
� � ����
.
 {
¥ � � � R#W�X,Xb{ � � � �y{�e
e�~�� � � 
 � �	�y~

� � � 
�� �5~  �VSgIQ8{��0~H��o�Tdg.rSW�{I[�j\r ��~ ��Y�{�� � WbR#owg�R,t|[�j
knW �0x�[�]_Q\[FT#YigIj!g�o � � g�
�gIt�Wn� § [�XdW�r ��[F`ba
��W�]iW�[�XdW � gIj
X#YZXdTdW�j\kna � R#g�Tdg.kngI]ZX$owg�R��.V\[FR#W�r $�YiR#T#Q\[�].��W�t�g�R#a|�yayX#TdW�t|Xb{ �	YZj+F � ��� � � 
��
� � % � ��� � � � � � �)��� � ��
 Q � � � � ��� 
.
 � � ��� ��� �?D � �6��
 
 � 
�� ��� ��� � � ��

� � ��� ��
 � Q � D �)�
� � {�P=knTb~ � � �	
y~



� � �

�9 -��&

�	��

�����������������

� QTbdj�^!\]Ss`la

� � V8~ � ~ � gIt�e�QSTdWbR@�.kbYiW�j\knW�{ ��QSTdh�WbR,X � j\YZx�WbR,X#YiTEa�{ ��W � "�WbR,XdWba � � �	� 
 �

� ��~ ��~ � gIt�e
QSTdWbR@�.kbYZW�j\knW�{�P�]Zr � gIt|Y_j\YigIj � j\Yix�WbR,X#YZTza�{ $�YiR#hIYZj\Y_[ � � � �	
 �

� § ~ ��~ � gIt�e
QSTdWbR;[�j\r � gIjuTdR#gI] �0j\hIYZjSWbWbR,YZj\hS{ � gI]iayTdW�k,V\j\Y_k���j\X#T#YiT#QSTdW7g�o § Q\k,V
[FR#W�XdTb{ ��gF�
tU[�j\YZ[ � � � � � �

@Cjzj[bd��^!\]Ss`lahU�^ladQ�� `lUWSV\]Ss`lahU �}XxksQ

� ��W�XdW�[FR,k*V£�yT#[ ����W�t�m�WbR�{���j
XdT#YiT#QSTdW=owg�R&�(W�X#W�[FR,k,V¡YZj��-jSowg�R,t|[FT#YZkbXb{ § Q\k*V\[FR#W�XdTb{ �(gIt|[��
j
YZ[ � � � � �5� ��� � � � �	� �

� � gIj\X#Q\]iT#[�juTb{ � gIt�e
QSTdWbR;�.V\[FR,Y_jSh �(gItU[�j\YZ[�X�~ R�~ ]L~i{ § Q
k,V\[FR#W�X#Tb{ ��gIt|[�j\YZ[ � � � � �!� � � �	� �

��bdcTk�SVj�^!\]Ss`lahU

� ¥�~ § gIV\R,[.{��*~���W�[�t�T#YZQ8{ � ~ ��[�]Z]Z[FR*r8{   ~I�.Q\]iT#[�j�{��0~N��o�Tdg.rSW�~ � �(W�t�g�TdW��(Wbe�[�YiR�g�o�P�e�WbR*[FT-�
Y_jSh��yayX#TdW�t �yT#[FTdW � X#YZjSh § [�k#¨.rSgug�R*Xb~ � ! � � ��

� � ��
 � ��� ��
 �F� � ��
N� � � � 
H��� ��
 9 � � ��
 ���	���
� ��� � � ����
.
 � ��� 9 � � 
 
 ��� {��f[�a � �	� 
S~

�   ~0�.Q\]ZT#[�j8{C¥�~ § gIV\R,[.{ ��~C�EowTdg.rSW�~��,�.WbR#xyY_knW � gIjuT#YZjyQ\[FT#YigIj\X �|¥7j�P7e�WbR,[FT#YZjSh¡�.ayXdTdW�t
��W�k,V
[�j\YZX#t owg�R � a.j\[�t|YZk5�fYih�R,[FT#YigIj¡g�o��-j�TdWbR*jSWbT��yWbR#x.YZknW��.W�X#X#YigIj\X�~ � F � ��� � � ��� 
 
�� ���
��� � �O� 
�� � � � � � �6� � � ��
CB � � � � 1 � � DP� � � �6�(1 � � �	� � � ��� ��� � � � B
D � � 
�
�� � {.P�knTdg�m�WbR � �	� �y~

�   ~$�.Q\]iT#[�j8{C¥�~ § gIV\R,[.{�� ~ �@W�[�t�T#YZQ8{���~���o�Tdg.rSW�~ � ��gIj
YZj�TdR*Q\X#Yix�W ��W�t�g�TdW 
@W�[�]ZYZj\h � Xd�
Y_jSh § [�k#¨.rSgyg�R,Xb~ � ! � ��� � � � ��� � �J� � � ��
 97� 
 ���6� ��� � � � 
�� 9 ���:� ��� �J� � � �	� �P� ��� � � � �)�
;�� 
 � 
O� 
 
 � � � � ��� � { "IQ\j\W � �	� �y~

�   ~��.Q
]iT#[�j8{ � ~ ��hIQSa�W�j�{ ��~S��o�Tdg.rSW�~ � ��[F`ba ��[FR#m�[Fh�W � gI]Z]iW�knT#YigIj}g�o��(W�kngHx�WbR#a��yT#[FTdW=o�g�R
  [�Q\]iT-� � gI]iWbR,[�juT � YZX#TdR,Yim
QSTdW�r��.V\[FR#W�r}�¦W�t|g�R#a�~ � ��% % % ! � � 
 � � � ��� ��
 ����
 F(� � �F�w� � ��� 
��
DP� � � �6�(1 � � �	� � � � � � � � {
x�gI]L~ �y{�jSgS~�� �.{�P�knTdg�m�WbR � �	� �y~

�   ~��.Q\]iT#[�j�{���~��yR,Y_j\YixF[�X#[�j8{ � ~C�Ea�WbRN{ ��~���owTdgyrSW�~��#��YZh�R,[FTdg�R#a �7�'� � � gIj\jSW�knT#YigIjq��Yi�
h�R*[FT#YigIjUowg�R(�yWbR#x.YZknW � gIjuT#YZjyQ\YiTEa!gHx�WbR;T#VSW��-juTdWbR,jSWbTb~ ���.V\g�R#T�e
[Fe�WbR�{ F � �������	����
.
�� ��� ��� �
� � 
�� ��

� ��� 
 � ��� ��
 ��� � ��
�� ���	��
H� � ��
,DP� � � �6�(1 � � �	�8� ��� � � ����
.
 � � � � � � � � ��� DI� � � 
 
 � � {
"�Q\]ia � �	� �y~



� � �

�   ~��SQ\]iT#[�j8{ �|~H�yR,YZj\YZx�[�X#[�j�{ ��~b��o�Tdg.rSW�~ � � R,[�j\X#e�g�R,T���[�a�WbR��.QSe
e�g�R,T�owg�R 
7YihIV\]iau�z¥�xF[�YZ]Z[Fm�]iW
�@WbT � g�R#¨��yWbR#x.YZknW�Xb~ � � gIX#YiT#YigIj��.Q\tUt|[FR#a�{ F � �������	����
.
�� ��� ��� � � ��� � ��� � �J� � � ��
 A � �
! � � �(���7� 
 Q � ��� � ����
.
 � � ��� ��� � � A ��� Q �U��3 � � � � {
�f[�a � �	���F~

�   ~;�.Q\]iT#[�j8{ � ~ ��hIQSa�W�j�{ ��~0��owTdgyrSW�~ �,�.kb[�]_[Fm
]iW   [�Q
]iT-� � gI]ZWbR,[�j�T � YZXdTdR,YZm
QSTdW�r?�.V\[FR,W�r
��W�t�g�R#a�~ � F � �������	����
.
�� �����
� � ����� ��� � � ����
.
 � 
�
 
 { �@gNx�W�t�m�WbR � �	�	�.~

� 
�~.¥�m8rSW�]�����[�V
[Fm�{�� ~.�yTdgIY_kb[.{   ~\�.Q\]iT#[�j8{ ��~�� YZ]ZXdgIj�~ �d¥ �SYZt�e
]iW(¥7]ih�g�R,YZT#V\t/owg�R � gIt��
e�QST#YZjSh��fYZj\YZt!Q\t��ye�[�j\j\YZjSh � R#WbW�X!YZj�T#VSW|�-juTdWbR,jSWbTb~ � � ��� � 
 �F� ��� ��
N����� � � ��� ��
 �H���G�
� 
H��� {\x�gI]L~�� ���F{�jSgS~�� � �y{ � � � �u~

� � ~��yTdgIY_kb[.{   ~��.Q\]iT#[�j8{ � ~ �=Wba�W�X�~ �d¥ 
�aye�WbR#m�gI]ZYZk��¦g.rSW�]�owg�R � gIt|t!Q\j\Y_kb[FT#YigIj�YZj
��[Na��
WbR,W�r � [FR,[�]Z]iW�] � R#g.knW�X#X#YZj\h �0juxyYiR,gIj\t�W�juT#Xb~ � � ��� ��
 �F� ��� F(� � �F�w� � �\� 
��#DP� � � �6�(1 � � �	�,� ���	�
� � ����
.
 {\x�gI]L~�� �y{
j\gS~��F{\e\e�~ � �H� 
 �y{ ��gHx�W�t�m�WbR � � �	
y~

� 
�~<¥�m8rSW�]�����[�V
[Fm�{<�*~$�yTdgIYZkb[.{   ~$�SQ\]iT#[�j8~ � � V\W � W�X#YihIjq[�j\r���t�e�]iW�t�W�juT#[FT#YigIj�g�o([�j
�-juTdWbR,jSWbT � gIj\o�WbR#W�j
knW|��j\o�g�R,tU[FT#YigIj��ya.XdTdW�t�~ � � ��� ��
 �F� ��� ��
�� ��� 
 � ��� ��� � ��
.
 B � � � � �����
� 
��+% $ � ���6� � 
H��� {\x�gI] 
y~i{�jSgS~ �y{��yWbe\TdW�t�m�WbR � � �	
y~

� � ~\�yTdgIYZkb[.{   ~\�SQ\]iT#[�j8{ � ~ �=Wba�W�X�~ � ��xF[�]ZQ\[FT#YZjSh!T#VSW 
�aye�WbR#m�gI]ZYZk(��gyr\W�]�gIj}[ $�[FR,YiWbTEaUg�o
¥@R,k*V\YiTdW�knT#QSR#W�X�~ ��F � ��� � �	��� 
.
�� ��� % � B Q F 9 B � � � {�¥@QShIQ
XdT � � �	
y~

� 
�~N¥@m8rSW�]�����[�V\[Fm�{�� ~H�yTdgIYZkb[.{   ~��.Q\]iT#[�j�~ � � j
Yix�WbR,X#[�]��-juTdWbR,jSWbT � gIj\o�WbR#W�j
knW$��jSowg�R,t|[FT#YZgIj
�.ayXdTdW�t¦~ � � ��� � 
 �F� ��� ��
�� ��� � � ��� ��
 �H�:� ��
 ��� {Sx�gI]�~ ���F{
jSgS~�� � �y{���[Na � � �	
y~

� 
�~�¥@m8rSW�]�����[�V\[Fm�{��*~u�yTdgIY_kb[.{   ~u�.Q\]iT#[�j�~ �d¥ �.YZt|e
]iW�[�j
r   [�XdT � YZX#TdR,Yim
QSTdW�r�¥7]ih�g�R,YZT#V\t
Tdg � gIt|e
QSTdW@[!��Y_j\YZt!Q\t9�ye�[�j\j\YZjSh � R#WbW�YZj|T#V\W@�-j�TdWbR*jSWbTb~ �KF � �������	����
.
������ ��� � � ��� 
��
� ��
�� � � � 
H������
 ��
�������� � ��� ��
 �H��� � 
H����� � �  {��yWbe\TdW�t�m�WbR � � � �y~

� � ~��yTdgIYZkb[.{   ~$�.Q
]iT#[�j8{ � ~��=Wba�W�Xb~��#�¦g.rSW�]ZY_jSh � gIt|t!Q\j\Y_kb[FT#YigIj�YZj � ]ZQ\X#TdWbR � gIt�e�QST-�
Y_jShS~ ��F � �N��� � ����
.
�� ��� ��� � � ��� � � 9 ; � ��
�� ���	��
H� � ��
 F�� � �F��� � � F � ��� � ���)��
.
 � �����H�:� ��
���� ' �
� ��� � � ����
.
 {   Wbm\R*Q\[FR#a � � � �y~


