
���������	��

���������
���
���
����� �!�#"%$&� ')(*$,+*-*$/.�"1032)45').�� 4�-*$,+76
8 �%
��3�/9
:1�/�)
#��

�;�5�=<
:1���	�>:@?
ACB�DFEGB � E@H � A%I�EGB � ACJ � A%I�E@J � ACE � A%I�E@J � ACK � B%L

MONQPSRUTSVWTYX[Z
M\V^]

MONQPSRUTS_a`bZcNed�fbN
g $/"	+*h%4�+i0kj5jCl�m�n5non

prq s&tvu s&w&xyqWz|{Gu}w�~�{�� ~�� u}q�s&�W� {Gw�~�� zes�u}�1�oxyw���u�s�zrs�~ � ~��ou}���W�oxyw
~��bs���~���z

� � �������1���
:1�>�7� ���	��< � �!�������5�=�
�3�� ¢¡i£¤£¢¡¦¥¨§�©o¥1ªo«­¬e®¯¥o°± ¢«­ ¢©o©o 7²o³G´�°± ¢µo©¨°·¶�¸/¸�¸/¸5²	¹�º/¸�¶&»@¼�½¾ ¤£¢¡i¿*À� 7²o»ÁÀ¨¡�Â¾¡i ¢À¨¡i£¢ÃÅÄ,¥1ªo°Æ���¿*Ào´�´�Ã)´/Ç�È�Ä, ¢Ào¡¦É�Ä, ¢«­¿¦°¦²¨»%£¢«­¥¨«Ê ÌË�Í
´/Ã­ÃÅ¡i¬�¡�²CÎQ©¨µ¨Ã­«­¥;Ï�²1®Ð£¢¡¦ÃÅÄ/¥1ªÑ ÎÒ©oµ¨Ã­«­¥�®Ì¥¨°± ¢«Ê ¢©o ¢¡QÇ ´/£¾¼Qª5Ó�Ä,¥¨¿¦¡¦ª��� ¢©1ªo«­¡¦°¦²1º�È�¡i£¤£¢«­´/¥k�oÔ�©1ÄÕ£¢¡�²5ÎÒ©¨µoÃÅ«­¥�Ï�²o®Ì£¢¡¦ÃÅÄ/¥¨ª
Ö ¡i¿¦¡¦«­Ó>¡7ª×ª¨Ä, ¢¡�Ø Ä,¿¦¿¦¡¦Ù5 ¢¡7ª�ª¨ÄÕ ¢¡

�kÚ
�/�,���	�5�5��Û 2	� �!$��Å-�� (×Ü5$/'	$,+¦4�� �!0Ý-*2	Þoh	Ü52¨-�-i2)4�-�ß�Þ5� $/àÕh)� 45+
ÞohC-Fá)Þ���(�â�+iÞ5ßã05Þ5h)'	Üä(F-*$/�!�å4�+;Þo"Cæ¢$/àÕ-i(}��ç�è)é�(¦6�4�+i$�4oà,à,$,� $,+*ê
4�-*$/.�"10�h	').	$,+i�!01� '	Üë(F-*$,� �å4�+ì��� ').	(¾Þ5+¾2	�!Üo2	� 0�à,Þ5� �!� ß;4�-*$�.�æ¢$Õ-¦(,l
-i2	$k45àÕ-*h)45��ß�$/à¦2)45'	� (*ßíÞ5âÒ4oà,à,$,� $,+¦4�-*� Þ5'ä+i$,ß;4�� ')(�h	')à,$,+*-i45�!'=î
ï 2	$kß�Þ¨(¢-×âÐ4>ð5Þoh	+*$�.Ýß�ÞC.C$/�ÌlÁ4�-ë� $/4o(¢-ëâ�Þ5+ë� Þ��^4�').y� '¨-*$/+*ß�$Õê
.C�å4�-i$Uß;45(i(}(¢-¦4�+¦(,l��å(}-i2)4�-}-i2	$Uß�Þ5� $/àÕh)�!$�(�4�+i$U45à,à,$,� $,+¦4�-i$/.
4�-�æ¢$,-Fê¤.C+i�!ðo$,'ñ"@Þ��ò(*2	ÞCà¦óC(,î�ôe$,+i$õ�Q$y�!'1ð5$�(¢-i�!Ü¨4�-i$5l¾-*2	+iÞ5h	Üo2
2	� Ü52&+i$/(*Þ5� hC-i�!Þo'�'1h	ß�$/+*�åà,45�5(F� ßëh)� 4�-*� Þ5')(/lÕ-i2	$ì$Õö3à,�!$/')àÕ0�Þ�â1-*2)� (
ß�$/à¦2%4�'	�å(Fß^� '�4oà,à,$,� $,+¦4�-*� '	Ü�4�ßë")�!$/'o-Òß�Þ5� $/à,h	� 45+¾Ü¨45(|÷�øúùúû)ü�ýCù
þ¦ÿ ý��7ø�������ø����,ü þ ø ÿ ù¯øÐü	�%î ï 2	$ $,ö;à,�!$/')àÕ0UÞ5âe-i2	$ ß�$�à¦2)4�')� (*ß�� (
â�Þoh	').ë-*Þ�"%$�(*h	+�
)+*�å(F� '	Üo�!0��!Þ���(Fh	ÜoÜ5$�(¢-i�!'	Üe-*2)4�-�ß�Þo+*$¾ß�Þ5ß�$,'Cê
-ih	ß^ß;4>0�"@$�
	+*$�(F$/'¨-Q� '3-i2	$|h)').C$,+i� 0¨� '	Üeæ¢$Õ-Q-*2)45'

	+i$,ð1� Þ5h)(*�!0
-i2	Þ5h	Üo2¨-/î Û $�4��å(FÞëà,Þ5ß�
)45+*$�-i2	$�ß�Þoß�$,'¨-*h	ß -i+i45')(¢â�$/+*+i� '	Ü�$Õâúê
� à,�!$/')àÕ� $/(·Þ�â�
	h	�å(*$/.;ðo$,+¦(Fh)(�(F-*$�45.C0|æ¢$Õ-¦(,î Û $ � ').�-i2)4�-�
	h	�å(F$�.
æ¢$,-i(/lo4�'%.ë-i2	$eà,Þ5+i+*$�(�
@Þ5').	�!'	Ü�(F-*$/4o.C0�æ¢$,-·���!-*2�-*2	$|(*45ß�$�4>ðo$,+*ê
45Ü5$Òð5$/�!ÞCàÕ�!-¢05l�-i+i45')(¢â�$/+�ð1�!+*-*h)45�!� 0&-i2	$�(*45ß�$Qß�Þoß�$/'¨-*h	ß -*Þ�-*2	$
45ßë"	� $,'¨-�Üo4o(,î ï 2)$�45.	.C�!-*� Þ5'%4��=ß�Þ5ß�$/'o-ih	ß $¢æ¢$/àÕ-*$�.�(*�å.C$,�Ò4>0C(
â�+iÞ5ß -*2	$·æ¢$Õ-Q"%$�4�ßO�!'3-*2	$�à,45(*$�Þ5â@-i2	$�
)h	� (*$/.&æ¢$Õ-¾Þo'	� 0�(*$,+ið5$�(
-iÞ�4oà,à,$,� $,+¦4�-*$�
@Þo(F-Fê¤(F2	ÞCà¦ó����,ù&Üo4o( ��2	�åà¦2ñâ�Þo+*ß;(}4	l��å4�+iÜ5$/�!0
4�-*Þ5ß��åà�l	(*2	$/4�-*2 4�+iÞ5h	'%.3-i2	$Òæ¢$Õ-�"@$/45ß�î

g Þo+�"@Þ�-*2 -i2	$ë(F-*$�45.C0k45').�
	h	�å(F� '	Ü&æ¢$,-i(/l	�Q$ � ').}4�
@Þ��¾$/+
�å4>� +*$/� 4�-*� Þ5')(*2	��
3"@$Õ-¢�Q$,$,'�ß;45(i(¾45').3ðo$,� Þ1à,�Å-¢0}���ä���16����! !"¨6
��2	�åà¦2 � (3(*� ß�� �å4�+�-*Þy��2)4�-3� (�Þo")(*$,+ið5$/.=î Û $�4��å(*Þ � '%.�-i2)4�-
� ')àÕ+i$/4o(F� '	Üë-*2	$�ß�Þ5� $/à,h	� 45+·â�+¦45àÕ-*� Þ5'��!'�-*2	$¾æ¢$Õ-e.	$/àÕ+i$/4o(F$�($#�45(
Þo'	$eß�� Ü52¨-Q$�%&
%$�à7-/î Û $|+i$�
)+*ÞC.Ch)à,$�-*2)$�(*Þ�ê¤à,45�!� $/.;ôeh	"	"	� $|�å4>�
â�Þo+
ß�Þo�!$�àÕh	�å4�+ÁÞ5h	-Fá)Þ���(Á4�'%.×(*2	Þ��U-i2)4�-ì�!-�� (�45�!ß�Þo(F-�àÕ$,+*-i45�!')�!0
4�� Þ1à/4���$�'@$�à7-�� '�-i2	$(
	+i$/(*$,')à,$�Þ�â
4�"@Þ��c(*2	ÞCà¦óGî

g �!'%4�� �!0olQ�Q$)
)+*$�(F$/'o- 4�(*�!ß�
	� $Ý�Ò4>0 Þ�âëÞ�ðo$,+¦àÕÞ5ß�� '	Üä-*2	$
'1h	ß�$,+i�åà,4��*
	+*Þo"	� $,ß Þ�âÁ'	$,Ü¨4�-*� ð5$(
)+*$�(*(*h	+i$/(���2	� � $ë(¢-i�!� �#ß;45�!'Cê
-¦4�� '	�!')Ü�Þ�ðo$,+¦4�� ��àÕÞ5'%(F$/+*ð�4�-i�!Þo'kÞ5â�$,')$,+iÜ505î

+ :¨���ë�)��<
�5? 2¨0C.C+iÞC.C01')4�ß��åà,(-,&(F2)Þ1à¦ó|�Q4>ðo$/(-,/.Fè&021 æ¢$Õ-¦(�45').
ÞohC-Fá)Þ���(3,4.Fè&0�1 ß�Þ5� $/à,h	� $/(

576�8�9;:=<?>�@�A�8CBD@E6GFIHJ6�KEB�K�B�:ML »�N1³�NoÎÒ´POì¥¨¡i°
Q*:R@�@E6�KS>M:R8&9T6�8&U�6VB�:CL ��¿*Ào´�´�Ã�´/Ç�È�Ä, ¢Ào¡¦É�Ä, ¢«­¿¦°¦²¾»%£¢«­¥o«­ ÌË�Í
´�Ã­Ã­¡¦¬/¡�²ÎÒ©¨µoÃ­«Å¥�Ï�²o®Ì£¢¡¦ÃÅÄ,¥1ª

A ��WÕ�G�/���=<�

�����Ð�@�
.±-#2)4o(�"%$/$,'(
	+iÞM
@Þo(*$/.|-i2)4�-#ß�Þo�!$�àÕh	�å4�+=ÞohC-Fá%Þ���(,lÕ4�-#�!$�45(F-�â�+*Þoß
�!Þ��a45').;� '¨-*$,+iß�$/.C�å4�-i$eß;45(i(¾05Þ5h)'	Üë(F-i4�+¦(/l5ß;4>0�"%$�.C+i�!ðo$,';"10
2	� Ü52	� 0õà,Þ5� �!� ß;4�-*$�.�æ¢$Õ-¦(3�Ð(*$,$ol=â�Þ5+ë$X%	4�ß�
	� $5l*Y�4o.Cß;4�'=l?ZQ$/')àÕ$
[]\ �åà¦2	$/+�m�n5n�^>67î7_��!-*2)Þ5h	Üo2k-i2	$&�!� ó5$/�!0;ß�$�à¦2)4�'	�å(*ß^"¨0k��2	� à¦2
(Fh%à¦2�æ¢$Õ-¦(#-i+i45')(Fâ�$,+=-i2	$,� +
ß�Þoß�$,'¨-*h	ßv-iÞ�-i2	$¾45ßë"	� $,'¨-�ß�$�.C�!h)ß
+*$/ß;4�� ')(�h	'	ó1'	Þ���'=l�4 '¨h)ßë"@$,+�Þ5âQ�å.C$/4o(&2)4>ðo$×"@$,$/'2
	hC-�â�Þo+Fê
�Q45+i. �úâ�Þo+Ý4 +*$/ð¨� $,�íÞ�â�ß�ÞC.C$/� (�-i2	$U+i$/45.	$,+ � ( +i$Õâ�$/+*+i$/.a-*Þ
` 4�"	+i�!-/l \ 45Üo4 [ba h	$,-*2�m/n5n�^�67îoéeâ%-*2	$�(F$Ò-i2	$Òß�Þo(F-D
)+*Þoß��å(*�!'	Ü
(F$/$,ß;(&-iÞ�"@$3-*2)$�(*Þ�ê¤à,4�� � $/.dc�
	+iÞ5ß�
C-×$,'¨-*+¦4�� '	ß�$,'¨-Ie ß�$�à¦2)4�ê
'	�å(Fß îf_eà,à,Þ5+¦.C� '	Üy-*ÞU-i2	�å(3ß�ÞC.C$,�e-*2	$õ"	h	� ó�Þ5â�-i2	$Ýß�Þo�!$�àÕhCê
� 45+;Þ5hC-*á)Þ�� � (34oà,à,$,� $,+¦4�-*$�.�45ßë"	� $,'¨-3Üo4o(�'	$/45+�-*2	$}2)$/45. Þ5â
-*2	$Qæ¢$,-�Þ5+Qß�Þo+*$�
	+i$/à,� (*$,� 034�� Þ5'	Ü×-*2)$���� '	Ü¨(¾Þ5â#�!-i(�45(i(*Þ1à,� 4�-*$�.
"%Þ���(*2	ÞCà¦óGî>é|")(*$,+ið�4�-i�!Þo')4��5(*h7
7
@Þ5+*-#â�Þo+g
)+*Þoßh
	-#$,'¨-*+¦4�� '	ß�$,'¨-
àÕÞoß�$�(�â�+*Þoß -*2)$3(�
)4�-*�å4��ìà,Þ5� ')àÕ�å.C$,'%àÕ$�Þ�â�(F2	ÞCà¦óo$/.�ß�Þo�!$�àÕh	�å4�+
2101.	+*ÞoÜ5$,' "@Þ���(3���!-*2b
%$�4�óC(��!' -i2	$ ` éòÞohC-Fá%Þ�� $,ß�� (i(*�!Þo'
��$oî Ü%îji|4>ð1�å( []k � (*�=lÞM'@$/��m/nonCm�67î

è1ß��Å-i2=l×è1h	-F-*')$,+ [ çìÞo+*óo$c�Fm/n5n�^�6ä4�').Oè1hC-*-*'	$/+U$Õ-�4��¯î
�¢m�n5nJ^>6×2)4>ðo$kà,45+*+i� $/.UÞohC-�4Ý'1h	ßë"@$,+�Þ�â�n�êoi\(*�!ß×h	�å4�-*� Þ5'%(ëÞ5â
.C$,'%(F$&ß�Þ5� $/à,h	�å4�+�æ¢$,-i(p
	+iÞM
%4�Üo4�-*� '	Ü��!'¨-*Þ�4;.C$,')(*$&ß�$/.C� h	ß �!'
Þ5+¦.C$,+�-*Þ�-i$/(F-ë-i2	$

	+iÞ5ß�
C-×$,'¨-*+¦4�� '	ß�$,'¨-ë210�
%Þ5-*2	$�(F�å(/î ï 2	$�(F$
4�hC-i2	Þ5+¦(Qâ�Þ5h)').�-*2)4�-�-*2)$,� +e(F� ßëh)� 4�-*� Þ5')(�+i$�
)+*ÞC.Ch)à,$/.�ß;4�'10kÞ5â
-*2	$QÞ5"%(F$/+*ð�4�-i�!Þo')4��¨à¦2)4�+¦45àÕ-*$/+*�å(¢-i� à/(=Þ5â	ß�Þo�!$�àÕh	�å4�+�á)Þ���(��!'%àÕ� h).1ê
�!')Ü�-i2	$U(FÞ5ê±à/4�� �!$�.rq ôeh	"	"	� $y� 4>�(s��Ð(*$,$ol�$5î Ü)îpY�45.	ß�45'a$Õ-}4��¯î
m/nonJ^>6�45').;(¢-i+*Þo'	Ü�â�Þ5+i�Q45+i.=l�45(�ÞC
7
%Þ¨(F$�.×-*Þ�(*� .C$/�Q4>0C(/l�ß�Þ�-*� Þ5'
��t�45.	4 [ g � à¦2�m/nonMu�6Õî Û 2	� �!$3(*h)à¦2y+i$/(*h	�Å-¦(�4�+i$�$,')à,Þ5h	+¦4�Üo�!')Ü
â�Þ5+|æ¢$Õ-*ê±.C+i� ð5$,'�ß�ÞC.C$/� (/lÁ�Å-��å(�(F-*� � �·âÐ45�!+�-*Þä(*4>0ä-i2)4�-�'	ÞÝ� ').C�!ê
ð1� .Ch%4��·ß�ÞC.C$/�¾2)4o(�0o$Õ-ë"@$,$/'�4�"	� $;-iÞ)
	�å4�h)(*� "	�!0y45à/àÕÞoh	'¨-�â�Þ5+
4�� �G-*2	$&Þo")(*$,+ið>4�-*� Þ5')(���t�45.	4 [ g �åà¦2äm/n5nCu�67î70}Þo+*$/Þ�ð5$/+/l14��!-*$/+Fê
')4�-i�!ðo$/(e-*Þk-*2	$|æ¢$Õ-�ß�Þ1.	$,�
ß�4>0 "@$×"@$Õ-*-*$/+�4�-|$�%�
)� 45�!'	� '	Ük-*2	$
Þ5")(*$,+ið�4�-i�!Þo')4��@à¦2)4�+¦45àÕ-*$,+i�å(¢-i� à/(�Þ�â#(*Þ5ß�$eß�Þo�!$�àÕh	�å4�+·á)Þ���(e�Ð$5î Ü)î
Y�45.Cß;45'k$Õ-e45�Ìî#m/n5n�^&45'). ` 4�"	+i�Å-�$,-e4��¯î�m/n5n�^>67î

ï 2	$�� �!ß��!-*$�. +*$�(FÞo�!h	-*� Þ5' Þ�â�-i2	$vn�êoiSæ¢$Õ-�(*� ßëh	�å4�-i�!Þo')(3Þ5â
è1ß��Å-i2}$Õ-e45�Ìî#�Fm/nonJ^>67l%4�').}è1hC-*-*'	$/+�$Õ-�4��¯î=�¢m/nonJ^>6Õl%4�� Þ5')Ü×���!-*2
-*2	$�2	� Ü52�.C$,')(*�!-*� $/(¾h)(F$�.3"10�-*2	$�(F$�4�h	-*2	Þo+i(/l5ß�$/45'¨-¾-i2)4�-Q-*2	$/0
àÕÞoh	� .ñ'	Þ�-�+*$�(FÞo�!ðo$}-*2)$v
@Þo(F-Fê¤(F2)Þ1à¦ó à,Þ¨Þo�!� '	Ü�+*$/Ü5� Þ5')(k�!'ñ-*2	$
á)Þ��&î�.¤'�4o.	.C�!-*� Þ5'��Å-��Ò45(¾'	Þ�-p
@Þo(i(F� "	� $e-iÞ×$�%�
)�!Þo+*$w
)4�+¦4�ß�$Õ-i$,+
(�
%45àÕ$&4o(�Þ5'	� 0k4�â�$/�b(*h)à¦2 (F� ßëh	�å4�-i�!Þo')(�àÕÞoh	�å.�"@$(
@$,+*â�Þ5+iß�$�.�î
ô�$/+*$��¾$�-¦4�ó5$ 4ä(FÞoß�$/��2)4�-;.C�x'@$/+*$/'¨-;4M
7
	+iÞo4oà¦2�"10�45(i(Fh	ß�ê
�!')Ü��!Þ�� .C$/')(*�Å-¢0�4�-iÞ5ß�� àTy>ß�Þ5� $/à,h	�å4�+Gæ¢$Õ-Qß��z%1-*h)+*$�(,l¨4&�!Þ�� .C$/'Cê



Ï »�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì°
(*�Å-¢0�4�ß×"	�!$/'¨-·ß�$/.C� h	ßO4�').�àÕ01� �!'%.C+*�åà,45�)(*0¨ß�ß�$Õ-i+*0oîC_e�Å-i2	Þ5h	Üo2
(*h)à¦2�4�'�4M
7
	+iÞo4oà¦2|Þo"¨ð1� Þ5h)(*� 0e2)4o(��Å-
�!� ß��Å-¦4�-i�!Þo')(,l/�Å-Á.CÞ1$/(�4�� �!Þ��
h)(�-*Þ�$�%&
	�!Þo+*$ 
%4�+¦4�ß�$Õ-i$,+�(�
)45à,$3ß�Þ5+i$�â�h	�!� 0U4�').ä-iÞ�+i$/(*Þ5� ð5$

@Þo(F-Fê¤(F2)Þ1à¦óõàÕÞ1Þ5� �!')Ü}+*$/Ü5� Þ5')(;��-*2	�å(�ß�� Ü52¨-ë"@$3�!ß�
@Þ5+*-i45'o-�l�â�Þ5+
$�%C45ß�
	�!$olG�Åâ·Þo'	$�� (|-*Þ�Üo45h	Ü5$�-*2	$�� ßh
@Þ5+*-i45')àÕ$×Þ�â¾à,$,+*-i45�!'õ�!'Cê
(F-i45"	�!� �!-*� $/(¦67î ï 2	$p
)+*� ß;4�+i0&Ü5Þo45�CÞ�â%-*2	�å(��QÞ5+ió�� (
-iÞ&�!'1ðo$/(F-*� Üo4�-i$
-i2	$×$,ö3àÕ� $,')à,0�Þ5â�ç�è)éñæ¢$,-i(�� 'Ý45à/àÕ$,� $,+¦4�-i�!')Ük4�ß×"	�!$/'¨-eß�Þ5� $/à7ê
h	�å4�+�Ü¨45(�÷�øúù�û	ü�ýCù þ¦ÿ ý��7ø��J����ø����,ü þ ø ÿ ùÌøÐü �kÞ�âÁ�!-i(Òß�Þ5� $/à,h	�!$�(,î

_�' 45.	.C�!-*� Þ5'%4����¨h	$�(¢-i�!Þo'b�Q$�4o.	.C+i$/(i( �!'v-i2	� (v
)4M
%$/+�� (
��2	$,-*2	$/+eðo$,� Þ1à,�Å-¢0�ð�4�+i� 4�-*� Þ5')(���
	h	�å(F� '	Ü16�Þ�âÁ-i2	$�æ¢$,-|ß��!Üo2¨-e$,'Cê
2)45')àÕ$�-*+¦4�')(Fâ�$,+¾Þ�â=ß�Þ5ß�$,'¨-ih	ß â�+*Þoß -i2	$ìæ¢$,-·-iÞë�!-i(Q(Fh	+i+iÞ5h	').Cê
� '	Üo(|4�').}-*21h)(|2	$,��
}-*Þ�45à/àÕ$,� $,+¦4�-i$�4�ß×"	�!$/'¨-|Üo4o(,î-Yìh	�å(*�!'	Ük�!'Cê
.Ch%àÕ$/(|� 'o-i$,+i')4��
(F2)Þ1à¦óC(e��2	� à¦2�à/4�'Ý(	�¨h	$,$�
,$�æ¢$,-�Ü¨45(�(*�å.C$,�Ò4>0C(
� \ 4�Ü¨4�$Õ-�4��¯î1m/nonMn�67î ï 2	�å(
Üo4o(�.CÞ1$�(#'	Þ5-
� '¨-*$/+i4oà7-Á���Å-i2�-*2)$Q45ß×ê
"	� $,'¨-Qß�$�.C� h	ß^.C�!+i$/àÕ-*� 05lo"	hC-¾�å(ì� ')(F-*$�45.3(	�¨h	�!+*-*$�.��!'¨-iÞ&-*2	$�àÕÞ5ê
à,Þ¨Þo'&Þ�â7
	+iÞCàÕ$�(*(*$/.��S
@Þo(F-Fê¤(*2	ÞCà¦óC6Cæ¢$Õ-
Üo45(/l,��2)� à¦2�(*$�
)45+i4�-*$�(G-*2	$
æ¢$,-¾â�+iÞ5ß -*2	$�c*(*2	+iÞ5h).je�Þ�â?
@Þo(F-Fê¤(F2	ÞCà¦ó�4�ß×"	�!$/'¨-¾Üo4o(,î ` 2	$,+i'	� '
[ 0Ý45(i(FÞo'��¢m�n5nJm�6#2)Þ��¾$/ð5$,+Á4�+iÜ5h)$ì-*2%4�-/l>-i2	+iÞ5h	Üo2�-*2)$�àÕÞCàÕÞ1Þ5'#l
ß�Þ5ß�$/'o-ih	ß\â�+iÞ5ß\-*2)$eæ¢$,-�ß;4>0}"@$�à,Þ5'¨-*� '1h	Þ5h%(F� 0}àÕÞ5hj
	�!$�.}-iÞ
-i2	$�4�ß×"	�!$/'¨-Qá%Þ��&î

ï 2	$ 
	+iÞM
@$,+*-*� $/(�Þ5â¾-i2	$3(*�!ß×h	� 4�-*$�.ä(*0C(¢-i$,ß;(�� 'ä��2)� à¦2y�Q$
45+*$�� 'o-i$,+i$/(F-*$�.�45+*$�45(Qâ�Þo�!� Þ���(�1
� ô�Þ�� ßëh)à¦2 ß�Þ5ß�$,'¨-ih	ß �å(�-*+¦4�')(Fâ�$,+i+*$�.U-iÞõ-i2	$}4�ß×"	�!$/'¨-

ß�Þ5� $/à,h	�!$�(	

� .¢(�-*2	$/+*$y4�
@Þ��Q$,+*ê¯�å4>�\+*$/� 4�-*� Þ5')(*2	��
�
	+i$/.C�åà7-i$/.a"@$Õ-¢�Q$,$/'

ß;45(i(Ò�!'�-i2	$&ß�Þ5� $/àÕh)� 45+Òá)Þ��c45').kðo$,� ÞCàÕ�!-¢0�

� Û 2)4�-Ò45+*$�-i2	$�
)+*ÞC
%$/+·ß�Þ�-i�!Þo')(ìÞ5â�-*2	$|ß�Þo�!$�àÕh	�å4�+�q ó1'	Þ5-i(Rs!l

4�'%.�2)Þ��c.CÞ1$/(Q-i2	$,� +�$/ß��å(i(F� Þ5'�"%$/2)4>ð5$����!-*2 -*� ß�$�

� .¢(Ò-i2	$ë(*Þ�ê¤à,4�� � $/. qÊô�h)"	"	� $�� 4>�(s)Þ�âÁß�Þo�!$�àÕh	�å4�+ÒÞohC-Fá)Þ���(�+*$,ê

	+iÞC.Ch)àÕ$�.�h	').C$/+�+*$�45(*Þ5')45"	�!$�àÕÞo').C�!-*� Þ5')(�


� .¢(Á-i2	$,+i$Ò$X%1-*+¦4�$,'¨-*+¦4�� '	ß�$,'¨-�Þ�â�4�ß×"	�!$/'¨-ÁÜ¨45(�45�!Þo'	Üe-i2	$Áæ¢$Õ-
.Ch	$�-iÞ;ð5$/�!ÞCàÕ�!-¢0;ð�4�+i� 4�-*� Þ5')(�

Û $&���!� �=.C�å(*à,h)(*(Q$�45à¦2kÞ5â=-*2)$/(*$�
@Þ5� '¨-i(Ò� 'k-ih	+i'���2	$/'

	+i$Õê

(*$,'¨-*� '	Ü�Þ5h)+�+*$�(Fh	�!-i(/î
é|h	+;'1h	ß�$,+i�åà,4���ß�ÞC.C$/��� (4
	+*$�(F$/'¨-*$/.�� '��7jä4�'). Þ5h)+;+*$,ê

(*h	�!-i(�� '���n	î ` Þo')àÕ� h)(*�!Þo')(&â�+iÞ5ßí-*2	�å(ë�QÞ5+ióõ45+*$ 
)+*$�(F$/'o-i$/.ä� '
�	��4�').;4&(*�!ß�
	� $��Ò4>0�Þ�â�Þ�ðo$,+¦àÕÞ5ß�� '	Ü|-*2	$�'1h	ß�$/+*�åà,45�7
	+iÞ5"	� $,ß
Þ5â%'	$/Üo4�-i�!ðo$�
	+i$/(i(*h	+*$�(#��2)�!� $�(¢-i�!� �Cß;4�� 'o-¦4�� '	� '	Ü|Þ�ðo$,+¦4�� �o$/'	$,+iÜ50
à,Þ5')(*$,+ið�4�-*� Þ5'�� (ÒÜo�!ðo$,'��!'�-i2	$ _ 
7
@$,'%.C�z%�î

B ���}
���:¨���Ð�o���·���=<�:��
���������! ý ÿ ù¯øÐü	�7� ÿ �-�4�)ý�" �$#7ø þ¦ÿ&% "��,ùúû)üR�
ï 2	$&$��¨h)4�-i�!Þo')(Ò(FÞo�!ðo$/.�4�+i$

')(
')*,+.-0/21 � (�3 6 �¢m>6

' � (�3 6
')* +.-0/21�4 (�3537698;:=< �Ìjo6
'?>
')* +.-0/21�4 � >@698 6 3A< -CB ��n¨6

'ED�FHG
')* +.-0/21�4 D�FHG=35<�6�I � GKJLD�FMJLN 6 �O�16
'ED F�P
')* +.-0/21 � D�F P 3 6 - D�F P D�FAQ � N 6 � mo6

')D F
')*R+S-0/T1 � D�FU3 6 6 j D�F P D�FAQ � N 6 � uo6
'E(�V
'E*W+S-0/T1 � (XV�3 6 �o^�6

��2	$,+i$ ( l 3 l 8 l > 45').ZY�4�+i$}-*2)$õß;45(i(k.	$,')(*�Å-¢0olÒð5$,� ÞCàÕ�!-¢05l

	+i$/(i(Fh	+i$5lo-*Þ5-i45�@$/'	$,+iÜ50;.C$/')(*�Å-¢0k45').3�å.C$/'o-i�Å-¢0;ß;4�-*+i�z%3+i$/(�
%$�à7ê
-*� ð5$/�!0oî D�F 45'). D�F P 45+*$Q-i2	$�'1h	ßë"@$,+¾.C$,')(*�!-*� $/(�Þ5âG4�-*Þ5ß��åà�4�').
ß�Þ5� $/àÕh)� 45+¾210C.C+iÞ5Ü5$/'=l G �å(¾-*2	$��!Þo'	�[
/4�-i�!Þo';â�+¦45à7-i�!Þo'kÞ5â#4�-*Þoß�� à
2101.	+*ÞoÜ5$,'#l N �å(¾-*2	$�-i$,ß�
%$/+i4�-*h	+i$5l I � G�J\D�F@J\N 6·�å(·-i2	$��!Þo'	�]
�4�ê
-*� Þ5'-y�+*$�àÕÞoßë"	� ')4�-i�!Þo'Ý+¦4�-i$�Þ5âQ4�-*Þ5ß��åà�2¨0C.C+iÞ5Üo$,'=l Q � N 6|� (&-*2	$
.C�å(*(*ÞCàÕ�å4�-*� Þ5'õàÕÞ1$Õö3àÕ� $,'¨-�Þ�â·ß�Þ5� $/à,h	�å4�+�2¨0C.C+iÞ5Üo$,'=l@4�'). V �å(|4

)45(i(*�!ðo$�(*à/4��å4�+���2	�åà¦2��å(eh%(F$�.�-*Þ3-i+i4oà¦ó3-i2	$�æ¢$,-|Üo4o(,î Û $�4��å(FÞ
2)4>ð5$�-i2	$�.C$ � '	�Å-i�!Þo')(
> +

m
j (�3 1 376T^$_Q�` 8 �bao6

Bc+dBfeOg	h 6ji!k	I � G�J\DKl=J\N 6 69i!mfQ � N 6 �Ìno6
��2	$,+i$ ^$_ �å(;-*2)$Ý(�
@$/à,� � à}2	$/4�-�4�-�àÕÞ5'%(¢-¦4�'¨-3ð5Þo�!h	ß�$ol Qn` �å(
ZQÞ5�!-L
,ß;45'	'?s (&àÕÞ5'%(¢-¦4�'¨-/l i k � (�-i2	$;� Þ5'	�[
/4�-*� Þ5'ä$,'	$/+*Üo0}Þ�âÒ2¨0¨ê
.C+iÞ5Ü5$/'ä45'). i m �å(�-i2	$3.C�å(*(*ÞCàÕ�å4�-*� Þ5'ä$,')$,+iÜ50�Þ5âÒô � î�èCÞ B �å(
4�â�h	')àÕ-*� Þ5'}��2	�åà¦2�.C$,')Þ�-*$�(Ò-*2)$�$,'	$/+*Üo03� Þo(i(�4�'). Ü¨4�� '�.Ch)$&-*Þ
+i4o.C�å4�-*� ð5$;45').yà¦2	$,ß��åà,4���
	+*ÞCà,$/(i(F$�(,î B eOgLh �å(&-*2)$;�!Þ¨(*(�.	h	$�-*Þ
+i4o.C�å4�-*� ð5$Á-i+i45')(*�Å-i�!Þo')(#45').�� (#ß;45.C$¾h7
�Þ�â	4Òâ�h)')à7-i�!Þo'&â�Þ5+��!Þ¨(*(*$/(
.Ch	$�-iÞe4�-iÞ5ß��åà
-*+¦4�')(*�Å-i�!Þo')(ì�¯è1hC-*2)$,+i� 45'). [ i|ÞM
)�Å-¦4&m/nonMn�67l�4�').
Þ5'	$�â�Þo+�� Þo(i(F$�(�.Ch	$�-iÞ3ß�Þ5� $/àÕh)� 45+Ò-*+¦4�')(*�Å-i�!Þo')(�� t=$�
j
 [ è121h	� �
m/nXaMn�67î ï 2	$k(*$/à,Þ5').Ý-*$/+*ß �!' B �å(&-i2	$3$,')$,+iÜ50Ý.Ch)ßh
@$/.y� '¨-*Þ
�!Þo'	�[
/4�-i�!Þo'�Þ�â�ô�lo45').×-*2	$�-*2	� +i.��å(�-i2)4�-·.Ch)ßh
@$/.3�!'¨-*Þ�.	� (i(FÞCà,�Åê
4�-i�!Þo'�Þ�âìô � î ï 2	$×.C�å(i(FÞCàÕ�å4�-i�!Þo'�àÕÞ1$Õö3à,�!$/'o- Q � N 6�� (eÞ5"C-¦4�� '	$/.
â�+*Þoß i|Þ�ð5$ [ 0�45').C0ä�¢m/nXaMu�6Ò45').�-*2	$&� Þ5'	�[
/4�-*� Þ5'�+i4�-*$5l I l	�å(
-*2)4�-�h)(*$/.�"10 g 45�!� $ [ \ 45Üo4��¢m�n5nCm�6Õî

ï 2	$/(*$&$��¨h)4�-*� Þ5')(|4�+i$�(FÞo�!ðo$/.�� '�43j i à,01�!� ').C+i� à/4�� �!0�(F01ß�ê
ß�$Õ-*+i�åà�Ü5$/Þ5ß�$Õ-i+*0bh)(*�!')Üñ4 -i$,ß�
%Þo+i45�!� 0v4�').�(�
)4�-*�å4�� �!0v(F$�à7ê
Þ5').�Þ5+¦.C$/+Ò4oà,à,h	+i4�-*$(0po�è ` ty(*à¦2	$/ß�$��Ðð�4�' t=$/$,+&m/n�^M^Xq g 4�� �!$
m/non	m,67î ï 2	$QàÕÞC.C$ìh%(F$�(�4�� � '	$/45+ \ � $,ß;4�')'ë(FÞo�!ðo$,+�$X%	àÕ$R
C-���2	$/+*$
-*2	$k+*$�(FÞo�!ðo$/.V
)+*$�(*(*h	+i$�.	�z'G$,+¦(�â�+iÞ5ßí$/�Å-i2	$,+�-*2	$3� $Õâú-�Þo+�+i�!Üo2o-
(¢-¦4�-i$·4�-=-i2	$·à,$,� �5� 'o-i$,+*âÐ45à,$�"¨0�Ü5+i$/4�-*$/+G-*2)45';m�r�s ��2	$,+i$��!-#h)(*$/(
4;'	Þo'Cê¯� � '	$/45+|(*Þ5� ð5$,+×�úâ�Þ5� � Þ����!'	Ü g 4�� � $3m/nonMu	lj
	+*� ð�4�-i$×àÕÞoß�ßëhCê
'	�åà,4�-i�!Þo'%67î�t�Þo'Cê±�!� '	$/45+ \ � $,ß;4�')'k(FÞo�!ðo$,+¦(�4�� �!Þ�� à,Þ5+i+*$�à7-�-*+i$/4�-Fê
ß�$,'¨-&Þ�â¾(*2	ÞCà¦óC(|45').�+¦4�+i$ÕâÐ4oà7-*� Þ5'%(����!-*2	ÞohC-�4�+*-*� � àÕ�å4��
ð1� (iàÕÞ¨(¢ê
�Å-¢0yÞo+×$/'o-i+*ÞC
10 � %C$�(,îD_ 
7
)�!01� '	Ü�-i2	$,ß�Þo'	�!0y� '�'	Þo'Cê¤(Fß�Þ1Þ�-i2
+*$/Ü5� Þ5')(ÒÞ5â�-i2	$&á)Þ��bß�$/45')(Ò-*2%4�-/l%��2	� �!$�-i2	$�"@$,'	$ � -i(|4�+i$�-*2	$
(*45ß�$5l/-*2	$ÒàÕÞoßh
)hC-i4�-*� Þ5')45�oÞ�ðo$,+i2	$/4o.|�å(
ß��!'	� ß�� (*$/.=î ï 2)� (
àÕÞC.C$
� (�45'kh7
G.	4�-*$/.�ðo$,+¦(F� Þ5'3Þ5â#-i2)4�-�.C$�(*à,+*� "%$�.3� '�i|Þ���'	$�( [ \ 4>0
�¢m�n5n�a�6Õî

è1Þ5ß�$,-*� ß�$�(�'	$/Üo4�-i�!ðo$f
	+*$�(*(*h	+i$/(�45+*$f
	+i$/.C�åà7-i$/.�"10×(*� ßëh	�å4�ê
-*� Þ5')(·�!'1ðoÞ5� ð¨� '	Ü�+¦45.C�å4�-i�!ðo$Òà,Þ1Þ5� �!'	Ü%î ï 0�
	�åà,45�!� 0�-i2	$/(*$e45+*$ÒÞ�ð5$/+Fê
àÕÞoß�$Ý"¨0�(*�!ß�
	� 0�+*$�(F$,-F-*� '	ÜU-i2	$õà/4��åàÕh	�å4�-i$/. 
	+i$/(i(*h	+*$ -iÞ�4�'
4�+i"	�!-*+¦4�+i05l>"	hC-¾(*ß;4�� �ÌlM
%Þ¨(F�!-*� ð5$Òð�4�� h	$5îoô�Þ��Q$,ð5$/+/l�-i2	� (·�!'1ðoÞ5� ð5$/(
�!'�æ¢$/à7-i�!')Üë� 'o-i$,+i')4��%$,'	$/+*Üo0ë� '¨-*Þ&-i2	$|(*0C(¢-i$,ßO4�').�-i2	� (¾�å(ìh	').	$Õê
(F� +¦4�"	� $5î?_ âÐ4�� +i�!0�+i$,� �å4�"	� $��Q4>0}Þ5â¾Þ�ð5$/+ià,Þ5ß�� '	Ü3-i2	� (/
)+*Þo"	�!$/ß
� (e.C� (iàÕh%(*(*$/.��!' _�
7
%$/').C�x%�_ëî

���[����u �)øúù¯ø ÿ&%
þ ü �-��øúùÌøÐü �7�
.¤'	�!-*�å4�� �!0;-i2	$&4�ß×"	�!$/'¨-Ò.C$/')(*�Å-¢0k45').4
)+*$�(*(*h	+i$|Þo'3-*2)$�Üo+*�å.k45+*$
h	'	�!â�Þ5+iß 4�').}.C$ � '	$�.�(FÞ3-*2)4�-e-*2)$×4�ß×"	� $,'¨-�-*$/ß�
%$/+i4�-*h	+i$�Þ5'



»�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì° ¹
-i2	$�Ü5+i� .ë� (Òm�r � � î ï 2	$
æ¢$Õ-�-i$,ß�
@$,+¦4�-*h)+*$Ò�å(ì(F$,-Á-*Þ�m�r � � î ï 2)$
â�h	'%à7-*� Þ5' B �å(�(*$Õ-�-iÞ 
,$/+*Þ�"@$,� Þ��c-i2	�å(�� 4�-F-i$,+�-i$,ß�
%$/+i4�-*h	+i$�45(
-i2	$&.	4�-¦4ëh)(*$/.k�!'k-*2	$&à,Þ¨Þo�!� '	Ü×â�h	')àÕ-*� Þ5')(Q"@$/àÕÞoß�$/(Qh	'	+i$,� � 45"	� $
45').ñà,Þ¨Þo�!� '	Ü�"%$/�!Þ�� -i2	�å(k-i$,ß�
@$,+¦4�-*h)+*$ä� (�'	Þ5-}.	0¨'%4�ß�� à/4�� �!0
(*�!Üo'	� � à,45'o-&4�'101�Ò4>05î-.¤'õß�Þo(F-&à,45(*$/(|-i2	$�+i4�-*� Þ�Þ5â#æ¢$Õ-�.C$/')(*�Å-¢0
-iÞõ4�ß×"	� $,'¨-�.	$,')(*�Å-¢0 �����	6��å(�(F$,-ë-iÞ�mä�Ð(*$,$ ï 45"	�!$õm�6Õî ï 2)$
+¦4�-i�!Þ���� P��� + n�"%Þ5-*2 �!'%(F�å.C$�4�'%.�ÞohC-i(*�å.C$�-*2	$Òæ¢$,-/l)h)'	�!$�(*(ÒÞ5-*2Cê
$/+*���å(F$ë�!').	� à/4�-*$�.U�Ð45Üo4�� '=l@(F$/$ ï 45"	� $3m�6Õî!.¤'�45�!�Áà,4o(F$�(Ò-*2	$×Üo4o(
�å(e4o(*(*h	ß�$/.�-iÞ3"%$ëÞ5'	$�Þ5âì(FÞo� 45+e4�"	h)').	4�'%àÕ$/(/î ï 2	$×"%Þoh	').	45+*0
à,Þ5').C�!-*� Þ5'%(·4�+i$�+i$Õá)$�à7-*� '	Ü�Þo'
	 + r3���¯î $5îo-*2	$�æ¢$,-Q4 %1�å(¦6�4�').�Þo'� + re$�%	àÕ$�
	-
��2	$/+*$¾-*2)$�æ¢$,-�$,'¨-*$/+i(/l�4�').ëÜ5+¦45.C� $,'¨-U
,$,+iÞeÞo'ë$/ðoê
$/+*0�Þ�-i2	$,+Q"@Þ5h	').)4�+i05î ï 2	$|à,Þ5ß�
	hC-¦4�-*� Þ5'%4��G.CÞ5ß;4�� '3ß�$/4o(Fh)+*$�(
mTmnr�r
�2n�rXr}àÕ$,� �å(��Ð"	hC-�� 45+*Üo$,+ë� 'U-i2	$
� + m�r�(*�!ß×h	� 4�-*� Þ5')(¦67l
���!-*2 4×(�
)4oàÕ� '	Ü×Þ5â¾m���m�r ��� à,ß�î Û $ � ').k-*2)4�-Ò-*2	$�$Õö3à,�!$/')àÕ0
Þ5â=ß�Þoß�$,'¨-*h	ß -i+i45')(¢â�$/+·�å(·(*$,')(*�!-*� ð5$�-iÞ&-*2)$eÜ5+i�å.;(�
)4oàÕ� '	Ü)î Û $

@$,+*â�Þ5+iß�$/.�4e'1h	ß×"%$/+�Þ�â@(*� ßëh	�å4�-i�!Þo')(
���Å-i2�.	�z'G$,+i$,'¨-ì(�
%45àÕ� '	Ü¨(
45').yàÕÞ5'%àÕ� h).C$/.õ-i2)4�-�-i2	�å(&� (&-*2	$k45")(*Þ5� hC-*$�ß��!')�!ß×h	ßò')$/àÕ$�(¢ê
(i4�+i0ë-iÞ×Üo$Õ-Q+*$/�!�å4�"	� $e+i$/(*h	�!-i(/î ï 2)� (¾�!$/'	Ü�-i2�(*2	Þ5h)� .;"@$�+*$�.Ch)àÕ$�.
���!-*2U� ')àÕ+i$/4o(F� '	Ü}.C$/')(F�!-¢05î*.¤')àÕ�å.C$,'¨-¦4�� �!0Ý-*2	�å(�ß�$/45')(�-i2)4�-�$�%¨ê
45ß�� '	� '	Ü�-*2)� (�
	+*ÞC
%$/+F-¢0�4�-�-i2	$ë.C$/')(F�!-*� $/(eh)(*$/. "105lCâ�Þo+e$�%C45ß�ê

	� $5l@è1ß��Å-i2�$,-e4��¯î=�¢m�n5nJ^�6Q� (Ò� ß�
	+i4oà7-i� à/4��¯î

ï 2	$&æ¢$,-ë$,'¨-i$,+¦(�-*2	$kÜ5+i� .y4�- � + r}45').�	���� 45').õ-*2	$
"@Þ5h	'%.	4�+i0äà,Þ5').	�Å-i�!Þo')(×45+*$�(F$,-×-iÞ�â�Þ5+¦àÕ$k�!'Cá%Þ��^���Å-i2�-*2)$�æ¢$Õ-

)45+i45ß�$Õ-*$/+i(/î�� �å(�(*$Õ-�4�-(m
�ym�r ��� àÕß\Þ5+(mnr;Üo+*�å.�à,$,� � (/î ï 2)$
æ¢$,-�ð5$,� ÞCàÕ�!-¢03�å(ÒÜ5� ð5$,'�"10

�������Õ� * 6 + ��� 6 � ��
�� "! �

(*�!'��$#  * 6 �Fm�r¨6

���!-*2 ���&%^jCmTm3ó1ßí(� � à,Þ5+i+*$�(�
@Þ5').	�!'	Ük-*Þ}4 0�45à¦2ä'1h	ßë"@$,+
Þ5â*uCm�4�'%.'#  45+*$�à¦2	Þ¨(F$/'3(FÞ�-*2)4�-·-*2)$|àÕÞo+*+i$/(�
@Þ5').C� '	Ü(
@$,+i�!ÞC.	(
45+*$ mCl�m�r	l=jnr�4�'). mnr�01+i(/î�ô�$/+*$�� � �å(|$�'@$�à7-i�!ðo$,� 0Ý4�'y4�ß�
	� �Åê
-ih).C$×â�Þ5+�-*2	$�ð5$/�!ÞCà,�Å-¢0}ð�4�+i�å4�-*� Þ5'%(���2	$/+*$h
	+i$/(*$,'¨-/î ï 2	$|æ¢$Õ-&� (
� '	�!-*�å4�� �!0×Ü5� ð5$,';4&(*ß;4�� �)(F2)$/4�+��å4>05$/+�Þ�â�4�"@Þ5hC-3m�à,$,� � (e� m(�;m�r ���
à,ß;6�� 'äÞ5+¦.C$,+�-*Þ}4>ðoÞ5�å.}'1h	ß�$,+i� à/4��$
	+iÞ5"	� $,ß;(�4�-�-i2	$;"%Þoh	').1ê
45+*0&"@$Õ-¢�Q$,$/'ë-i2	$
æ¢$Õ-·4�'%.×45ßë"	� $,'¨-�ß�$/.C� h	ß î	.¤'�-*2	�å(Á� 4>0o$,+�-*2	$
ðo$,� Þ1à,�Å-¢0�.C$/à/4>01(Q� �!')$/4�+i� 0;-*Þ 
,$/+*Þ%î

t�� '	$�(*�!ß×h	�å4�-*� Þ5'%(¾�Q$,+i$�+*h	'����Å-i2 ð>45+*01� '	Ü�ð>45�!h)$/(QÞ�âÁ.C$,'Cê
(*�Å-¢0ä4�').äðo$,� Þ1à,�Å-¢0)
%$/+F-ih	+*"%4�-*� Þ5'#î ï 2	$/(*$34�+i$��!�å(F-*$/.y� ' ï 45"	� $
m���2	�åà¦2�45� (*Þ�Ü5� ð5$/(¾-i2	$&ó5$/03�¾$���� �!��h%(F$�-*Þ;+i$Õâ�$/+Q-*Þ�-*2	$�(*� ß×ê
h	�å4�-i�!Þo')(/îg.¤' 45.	.C�!-*� Þ5'�(F� ßëh	�å4�-i�!Þo')(×Þ�â|4)
	h	+i$,� 0y4�-*Þoß��åà&æ¢$,-/l
45').�Þ�â&4 æ¢$Õ-����Å-i2ñ4y��� .	$Ý(F2)$/4�+k� 4>0o$,+;Þ�â�45�!ß�Þo(F-�jMmyà,$,� � (
�¯j*) m+��m�r �,� à,ß;6¾�Q$,+i$e+ih	'=î ï 2	$�ð5$/�!ÞCà,�Å-¢0�Þ�â�-*2	$¾æ¢$Õ-����!-*2�-*2	$
���å.C$�(*2	$/45+Q�å4>05$/+Ò� (ÒÜo�!ðo$,'�"¨0
�������Õ� * J 	�6 +

� ����� � * 6
j - m - -¦4�'	2/. 	 - �m�r �,� à,ß�0
1 �Fm5m>6

��2	$/+*$ ���2���7� * 6��å(&Ü5� ð5$/'ä"10 k �@îìm�r)î k 4oà¦2ä(*0C(¢-i$,ßò�Q4o(&(F� ßëhCê
�å4�-i$/.U-iÞõ45'�4�Üo$3Þ�â�n�r�r�0¨+¦(/î _e�Å-i2	Þ5h	Üo2�-i2	� (��å(ëðo$,+i0y05Þ5h)'	Ü
à,Þ5ß�
)4�+i$/.U-*Þõ-*2	$�Þ5")(*$,+ið5$�.U4�Üo$kÞ�â�(¢-i$,� � 45+eæ¢$,-i(/l��Å-��Q4o(�â�$/�Å-
-i2)4�-}-i2	$j�¨h)4�� �Å-¦4�-i�!ðo$ä"@$,2%4>ð¨� Þ5h)+}Þ�â�-*2	$�(*0C(¢-i$,ß 4�-��!Þo'	Ü5$/+
-i�!ß�$/(kàÕÞ5h)� .�+*$/�!�å4�")�!0U"@$}�!'	â�$,+i+*$�.�â�+iÞ5ß�-i2	$/(*$}+i$/(*h	�Å-¦(,î ï 2)$
.C$/')(*�Å-i�!$�(kà¦2	Þ¨(F$/'a4�+i$}+i4�-*2	$/+3�!Þ�� -iÞ�$,')(*h	+i$Ý45.	$��¨h)4�-i$�+i$/(Fê
Þo�!hC-i�!Þo'UÞ�âÒ-*2)$�(*01(F-*$/ß 4o(ë.C$�(*à,+*� "@$/.U4�"@Þ�ð5$oîKo�'	â�Þ5+*-*h	')4�-*$/�!0
-i2	� (w
	+i$/à,�!h).	$/(�-i2	$ëh%(F$�Þ5â�-*2	$�.	4�-¦4;Þ�â�0Ýà � $,$ë$Õ-�45�Ìî
�¢m�n�aoj�6

3 Ä/µC¡¦Ã54�¡i ¾ª5¡¦¥¨°¤«Ê ¯Ë76ú¿¦É'8 Ñ�9 6;:"<:�= 9 Â¾´/ ¢¡¦°
¼ >¦¸ ¸ ?@ >¦¸ ¸MN A ?Í >7¸/¸ ¸ ?Î >7¸/¸ ¸MNB> ?C >7¸/¸ ¸MN Ï ?D >7¸/¸ ¸MN E ?F >7¸/¸ ¸MN A ?F > >7¸/¸ ¸MN A GU«Åªo¡�°¤À¨¡¦Ä,£·ÃÅÄ7Ë>¡i£F Ï >7¸/¸ ¸MN A ¼Á ¢´�É&«­¿H�±¡* H >7¸/¸ ¸MN ¸ I�JK>¦¸® >7¸/¸ ¸MN A I�JK>¦¸LNMPORQTSVUXW ¼WÃÅ«­°± �´,ÇQ ¢À¨¡ë°¤«­É�©oÃ!ÄÕ ¢«­´�¥¨°&ÙC¡*£¤Çå´/£¢É&¡¦ª�«­¥� ¢À¨«­°�O
´/£¢§&N½¾¥¨Ã­¡¦°¤°ì´/ ¢Ào¡i£GOì«­°¤¡e°± FÄÕ ¢¡7ªYI�JZ>

â�Þ5+&à,45� à,h	�å4�-*� Þ5'%(eÞ5â·-*2)$�$/ß�� (i(F� Þ5'%(�â�+iÞ5ß ` éS45(e-*2	$/�!+�à/4��åàÕhCê
� 4�-*� Þ5')(&45+*$�Þo'	�!0Ýð>45�!�å.õâ�Þ5+&Ü¨45(*$/(�Þ�âQßëh)à¦2y2	� Ü52)$,+�.C$/')(F�!-*� $/(/î
_e(&4�+*$�(Fh)�Å-&�Q$;
	+i$/(*$,'¨-�Þ5h	+ � '%.C�!')Üo(�� 'Ý-i$,+iß�(�Þ5â·-*2)$�ß;4o(*(
Þ�âÁß�Þ5� $/àÕh)� 45+QÜ¨45(Ò+¦4�-i2	$,+Q-*2%4�' �Å-¦(�� h	ß��!'	Þ¨(F�!-¢05î

K ����:¨��
H���/�
g �!Ü%îìm3(F2)Þ���((
	� Þ�-i(�Þ�âQ-*2	$k.	� (F-*+i�!")hC-*� Þ5'UÞ5âQ'1h	ß×"%$/+ë.C$,'%(F�!-¢0
â�Þ5+�(*�!ß×h	� 4�-*� Þ5')( ` 45'). a î ï 2	$ÒàÕÞCàÕÞ1Þo'�Þ�â	-i2	$Qð>45+*01� '	Üìæ¢$,-�2)45(
ß;4�'103"@Þ��Òê±(*2)4 
@$/.�(F2)Þ1à¦óC(Q-i+i4>ðo$,� �!� '	Ü�-i2	+iÞ5h	Üo2��!-e45(Ò4�+*$�(Fh)�Å-
Þ�â�-*2	$�� 'o-i$,+i')4����QÞ5+ió1�!')Ü×(*h	+FâÐ4oàÕ$�(¾� '�-*2	$Òæ¢$,-Qâ�Þo+ià,�!')Ü×Ü¨45(Ò4�').
ß�Þ5ß�$,'¨-*h)ßíÞ5h	-�Þ5â¾-i2	$�æ¢$Õ-�"@$/45ß�î*.±-�� (�� '¨-*$,+i$/(F-*� '	Ü�-*Þ '	Þ5-*$
-*2)4�-�-i2	$ä"%Þ�� (*2	ÞCà¦ó�Þ�â�-i2	$ä(F-*$�45.C0äæ¢$,-��å(kß�Þo+*$õ�!+i+*$/Ü5h	�å4�+
-*2)45'Ý-i2)4�-&Þ5âì-*2	$�
	h)� (*$/.kæ¢$Õ-�î ï 2	� (�� +*+i$,Üoh	�å4�+i�Å-¢0 �å(w
)+*Þo")4�"	� 0
.Ch	$Ý-*ÞU-i2	$\[|� (*2	'	�å45àÝ�!')(F-i45"	� �!�!-¢0b�Ð$5î Ü)î�ieÜ¨4�'	��$Õ-�45�Ìî�m/nonMu�6
Ü5+iÞ����!')Ü34�-e-i2	$ë2)$/45.�Þ�â�-*2)$�æ¢$Õ-�î�Yì+i$/(*h	ß;4�"	� 0k-i2	$ëð�45+*�å4�-i�!Þo'
Þ�â�-*2)$õàÕÞo').C�!-*� Þ5')(k4�-3-i2	$Ý2	$�45.�Þ5â�-i2	$Ýð�45+*01� '	Ü æ¢$Õ-�.)4�ß�
Cê
$,')(Q-i2	$&Ü5+iÞ��Ò-*2�Þ�â�-*2	�å(�� ')(F-i4�")�!� �Å-¢0oî&.±-e(F2)Þ5h	�å.k"@$&'	Þ5-*$/.�-i2)4�-
-*2	$;$/'Câ�Þ5+¦àÕ$�.õ4 %C� 45�Á(*01ß�ß�$,-*+i0�� 'Ý-i2	$/(*$3à,45� à,h	� 4�-*� Þ5')(�ß;4�óo$/(
-*2	$�"@Þ���(F2)Þ1à¦ó�4M
7
@$/4�+�ß�Þ5+i$×(*ß�Þ¨Þ5-*2Ý-*2)45'Ý�!-��QÞ5h)� .Ý�!'�nMi
(F� ßëh)� 4�-*� Þ5')(/î@ôeÞ��¾$/ð5$/+/lC-i2	$h
	2	$,')Þ5ß�$,'	Þo'�Þ�â·-*2	$�"%Þ���(*2	ÞCà¦ó
"	+i$/4�ó1� '	Ü�h7
 Þ1à/àÕh	+¦(Ò� '�"@Þ�-i2�j iW4�'%.�nCi�(*�!ß×h	� 4�-*� Þ5')(/î

Û $���� �!��.C�å(*à,h)(i(·$�45à¦23Þ5â�-*2	$�
	+iÞM
@$,+*-*� $/(¾ß�$/'¨-*� Þ5'	$�.3� ' �/m
"%$/�!Þ��&î

]X���X�_^ ün"����)ù¯ý�"Yù # ÿ �7��`X�$#
Û $;ß;45ó5$�h)(F$�Þ5â·-*2)$�æ¢$Õ-&-*+¦45à,$,+ V -*Þ�-*+¦45à¦ó}2	Þ�� ßëh)à¦2äß�Þ�ê
ß�$,'¨-*h	ßY2)45(Q"@$,$,'�-*+¦4�'%(¢â�$/+*+i$/.�â�+iÞ5ßO-i2	$Qæ¢$Õ-Ò-*Þ×-*2)$�45ßë"	� $,'¨-
ß�$/.C� h	ß î ï 2	$�â�+¦45àÕ-*� Þ5'}Þ�â�ß�Þ5ß�$/'o-ih	ß\-*+¦4�'%(¢â�$/+*+i$/.�â�+iÞ5ß æ¢$Õ-
Üo4o(Q-*Þ;4�ß×"	�!$/'¨-Òß�Þo�!$�àÕh	� $/(Ò�å(
a F�P +cbed �  �Fm - V d  6gf 3 d  f � F P D�F P � d  ghXi d  bed �  f 3 d  f D d  +j �lk hXi d  �¢m>j56
��2	$,+i$ D F?P � d  4�'). D d  4�+i$�-i2	$�'¨h)ßë"@$,+�.C$,'%(F�!-¢0;Þ�â#ß�Þo�!$�àÕh	�å4�+
2101.	+*ÞoÜ5$,'õ4�').�-*2	$�-*Þ5-i45��'¨h)ßë"@$,+&.C$,'%(F�!-¢0}�!'yàÕ$/�!�nm�o�+i$/(�
%$�à7ê
-*� ð5$/�!0olRme4�').po}45+*$�àÕ$/�!��� ').C�åàÕ$�(��!'ä-*2)$ � 45').q�S.C� +*$�à7-*� Þ5'%(,l
4�'). hri d  � (ë-*2	$�ð5Þo�!h)ß�$kÞ�âeàÕ$/�!�sm�o%î ï 2	�å(×$��¨h)4�-i�!Þo'U� (×ð�4�� � .
(F� ')à,$·-i2	$ÒÞ5'	� 0�ß�Þoß�$,'¨-*h	ß Þ5'�-i2	$QÜ5+i� .ëÞ5+i�!Üo�!')4�-*$�.��!'×-*2	$�æ¢$Õ-�l
4�').�(*�!'%àÕ$Q-*2	$�(*� ßëh	�å4�-i�!Þo')(�4�+i$�(¢-iÞM
7
@$/.�"@$Õâ�Þ5+i$�4�'10�Ü¨45(
á)Þ���(



E »�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì°

(a)

(b)
82,000

0

0

89,000

����� W�UXW 3 ´/¬g?Ð°¤¿7Ä/Ã­¡�ÙoÃ­´/ ¢°Ò´,Ç� ¢Ào¡�ª5«Å°± ¤£¢«­µo©o ¢«­´�¥3´/Ç�¥�©¨É|µC¡i£¾ªo¡¦¥o°¤«­ ÌË�Çå´,£+6�Ä 9 ²1°¤«ÅÉ|©¨ÃÅÄ, ¢«­´/¥ Í¾²)Ä,¥1ªp6úµ 9 ²1°¤«ÅÉ|©¨ÃÅÄ, ¢«­´/¥ F Ä, �� J�¹�¸�¸&Ë�£¢°�N)»ÁÀ¨¡°¤¿7Ä/Ã­¡¦°¾Ä,£¢¡�«­¥�©o¥¨«Ê ¢°�´/Ç=¿iÉ'8 Ñ

ÞM'k-*2)$�Ü5+i� .=î�t�Þ5-*$�-i2)4�-Q�¾$�Þo'	�!0�àÕÞo')(*� .C$/+ìß�Þ5ß�$,'¨-ih	ß -i+i45')(Fê
â�$/+*+i$/.�-iÞ|45ßë"	� $,'¨-�ß�Þo�!$�àÕh	� $/(�"%$�à,45h)(F$¾�¾$Ò4�+i$ìÞo'	�!0�� '¨-*$,+i$/(F-*$�.
� '�2	Þ��U$,ö;à,�!$/'¨-#ç�è%éÝæ¢$Õ-i(Á45+*$·4�-
4oà,àÕ$/�!$/+i4�-*� '	Ü�ß�Þ5� $/à,h	�!$�(,l�'	Þ5-
4�-*Þ5ß;(/î ï 21h)(��¾$¾�!Üo'	Þ5+i$ì4�ß×"	� $,'¨-�ß�Þ5� $/à,h	� $/(���2	� à¦2&2%4>ð5$ì"@$,$/'
.C�å(i(FÞCàÕ�å4�-i$/.k�!'�-*2)$�4oà,à,$,� $,+¦4�-*� Þ5'

	+*ÞCà,$/(i(,î ï 4�"	� $�jë(*2	Þ���(¾-*2	$
â�+¦45àÕ-*� Þ5' Þ�â&ß�Þ5ß�$/'o-ih	ß �!'a45ßë"	� $,'¨-kß�Þo�!$�àÕh	� $/(3â�Þ5+�45�!�e-*2	$
(*�!ß×h	�å4�-*� Þ5'%(e4�âú-i$,+/n�rXr�0¨+¦(/î g Þo+�à,Þ5ß�
	� $Õ-i$,'	$�(*(e�¾$�4��å(FÞk(*2	Þ��a ���"� g
	 l¨-i2	$e-iÞ�-¦4��%â�+i4oà7-*� Þ5'kÞ�â#ß�Þ5ß�$/'o-ih	ßO-*+¦4�'%(¢â�$/+*+i$/.�-iÞ×45ß×ê
"	� $,'¨-�Ü¨45(/l¨��2)$Õ-*2)$,+�ß�Þ5� $/à,h	�å4�+ÒÞ5+�4�-*Þ5ß��åà�î

ï 2	$ � +i(F-¾� '¨-*$/+*$�(¢-i�!'	Ü 
%Þo�!'¨-·-iÞ�'	Þ5-*$�â�+iÞ5ß ï 4�"	� $�j��å(�-i2)4�-
-i2	$¾45ß�Þoh	'¨-#Þ�âCß�Þ5ß�$/'o-ih	ßv+*$�(F�å.C� '	Ü�� '�4�ß×"	�!$/'¨-�ß�Þ5� $/à,h	�!$�(�� '
-i2	$/(*$3(F� ßëh)� 4�-*� Þ5')(��å(�-¢0�
	�åà,4�� � 0õ4�'yÞo+i.C$/+�Þ�âÒß�45Ü5'	�!-*h%.C$;�!$�(*(
-i2)4�' -*2)$}-*Þ5-i4���ß�Þoß�$/'¨-*h	ß àÕÞo'o-¦4�� '	$/.�Þ5' -i2	$}Ü5+i� .=î5t�Þ5-*$5l
2	Þ��Q$,ðo$,+�l,2	Þ���(*� Ü5'	� � à,45'¨-
4�ß�Þoh	'¨-i(�Þ�â)ß�Þ5ß�$/'o-ih	ß�4�+i$ì-i+i45')(Fê
â�$/+*+i$/.�-*Þä-*2)$�4�ßë")�!$/'o-3ß�$�.C�!h)ß ÿ � ÿ ÷�û)ü % �,l·$�(�
@$/à,� 45�!� 0�� '
-i2	Þo(*$�à/45(*$/(���2	$/+*$×-*2	$|æ¢$Õ-ë.	$,')(*�Å-¢0}ß;4�-ià¦2	$�(e-i2)4�-&Þ5â·�Å-¦(�$,'Cê
ð1� +*Þo'	ß�$,'¨-/î ï 2	�å(��å(�45(ÒÞo'	$&�QÞ5h	�å.k$�%&
%$�à7-/î Û 2)4�-e�å(f
@$,+i2)4 
)(
(*h	+I
	+*�å(*�!'	Ü�4�- � +¦(¢-Á� (
-i2	$Ò�!Þ��U$,ö3àÕ� $,')à,0�Þ�â)ß�Þoß�$/'¨-*h	ßW-i+i45')(Fê
â�$/+�-*Þ�4�ß×"	�!$/'¨-eÜo4o(Ò-*2)4�-|+i$,ß;4�� ')(e�!'�ß�Þo�!$�àÕh	�å4�+�â�Þo+*ß\� ' -*2	$

@Þo(F-Fê±"%Þ��b(F2)Þ1à¦ó 
,Þ5')$5î

` Þ5ß�
)45+*�å(*Þ5';"@$Õ-¢�Q$,$,' a ���,� g�	 4�'). a F�P â�Þo+¾ß�ÞC.C$/� (�_ñ45').
` 45').;ß�ÞC.C$,�å(3Z�45'). a àÕ� $/45+*� 0�(F2	Þ���(ì-*2)4�-·-i2	$eß�Þ5ß�$/'o-ih	ß
-i+i45')(¢â�$/+k$,ö;à,�!$/')àÕ0 â�+iÞ5ß -*2	$�æ¢$Õ-�-*Þ�-*2	$ä4�ßë")�!$/'o-�ß�$/.C� h	ß
�C� þ #�� ÿ ���X�����Å-i2�� ')àÕ+i$/4o(F� '	Ü�.C$/')(*�Å-¢0oî ï 2	�å(�+*$�(Fh)�Å-ë�å(;
)4�+*-*�åàÕhCê
�å4�+i�!0�ß;4�+ió5$�.;�!'3-*2	$�à,4o(F$|Þ�â?
@Þo(F-Fê¤(F2	ÞCà¦ó�4�ß×"	�!$/'¨-¾ß�Þ5� $/à,h	�!$�(,î
_e�Å-i2	Þ5h	Üo2�â�h	+F-i2	$,+¾(F� ßëh	�å4�-i�!Þo')(�(*2	Þ5h	�å.�"%$�
%$/+Fâ�Þo+*ß�$/.ë-*Þ�à,Þ5'Cê
� +ißO-*2)� ( � ').	�!'	Ü%l1�Å-Ò� (�
	210C(*� à/4�� �!0�
	�å4�h)(*� "	�!$oî ` Þ¨Þo�!� '	Ü�à,4�h%(F$�(
-i2	$õ"@Þ�� (*2	ÞCà¦ó�-iÞ�"@$õ'%4�+i+*Þ��Q$,+��Ð�Ìî $5îÒß�Þ5+i$õ45$,+iÞ1.	0¨'%4�ß�� à�6
-i2)4�'&� '&-*2)$·45.C�å4�"%4�-*�åàìà/45(*$5l7-i2¨h%(#+i$/.Ch%àÕ� '	Ü��Å-¦(#à,+*Þ¨(*(Fê±(*$/àÕ-*� Þ5')45�

4�+i$/4)î	é|"1ð1� Þ5h)(*�!0�-i2	�å(Ò�!$�45.	(Q-iÞ�4�+i$/.Ch%à7-*� Þ5'�� '�+¦4�-i$�4�-���2	� à¦2
ß�Þ5ß�$,'¨-*h)ß �å(Á-*+¦4�'%(¢â�$/+*+i$/.ëâ�+*Þoß -i2	$Áæ¢$Õ-¾-*Þ&�!-i(¾(Fh	+i+iÞ5h	').	�!'	Ü¨(,î
ï 2	$}âÐ4oà7-k-i2)4�-k-*2	$õ$X'G$/à7-�� (kß�Þ5+i$}ß�45+*óo$/.�â�Þ5+ 
%Þ¨(¢-*ê±(*2	ÞCà¦ó
4�ß×"	�!$/'¨-3ß�Þo�!$�àÕh	� $/(3ßëh)(F-3+*$,á)$/àÕ-kà¦2)4�')Ü5$/(�� '�-*2	$�(*2)4M
%$}Þ5â
-*2	$�"@Þ����Ð45(¾ÞM
j
%Þ¨(F$�.�-*Þ 
)h	+*$�à¦2)4�')Ü5$/(·�!'��Å-¦(¾à,+*Þ¨(*(¾(F$�à7-i�!Þo')4��
4�+i$/4¨6·���!-*2 � ')àÕ+i$/4o(F$�.kà,Þ¨Þo�!� '	Ü%î

è1� ')àÕ$��Q$ë45+*$ë(*� ßëh	�å4�-i�!'	Ü3(*0C(¢-i$,ß;(�2)$,+i$���2	�åà¦2Ý4�+i$(
	+iÞ5"Cê
4�"	� 0 Þ�â&�!Þ�� .C$/')(*�Å-¢0 �!'càÕÞ5ß�
)45+*�å(*Þ5'�-*ÞU-¢0�
	�åà,45��ç�è%éYæ¢$Õ-i(/l
Þ5h	+}+i$/(*h	�!-i(}(*h	Ü5Üo$/(F-�-i2)4�-�+¦45.	� 4�-*� ð5$ä"%Þ�� (F2	ÞCà¦óC(/lÒâ�+*Þoß 4�-
�!$�45(F-k2	$�4>ð¨0 4�').�$��¨h)4��e.	$,')(*�Å-¢0õæ¢$Õ-¦(Ý�Ð���Å-i2a+*$�(�
@$/àÕ-3-*Þ�-*2	$
$,'1ð1�!+iÞ5')ß�$/'¨-¦67l�45+*$×'	Þ�-�ð5$/+*0 Ü5Þ1ÞC.Ý4�-�4oà,à,$,� $,+¦4�-*� '	Ük45ßë"	� $,'¨-
ß�Þ5� $/àÕh)�!$�(;���Å-i2	Þ5h	-�à,45h)(F� '	Ü�.C�å(i(FÞCàÕ�å4�-i�!Þo'=î ï 2	�å(3+i$/(*h	�!-k4��å(FÞ

%Þo�!'¨-¦(�-*Þ�-i2	$�âÐ4oà7-ì-i2)4�-·� '�-*2)$eà,4o(F$�Þ5âG(*h)à¦2�æ¢$Õ-¦(,l5-*2	$�æ¢$,-¾ß;4>0
à,45+*+i0 ßëh)à¦2äß�Þ5+i$×ß�Þ5ß�$/'o-ih	ß -i2)4�'äÞ5'	$�ß�� Ü52¨-&')4�� ð5$/�!0}$�(¢ê
-*� ß;4�-*$�")4o(F$�.}Þ5'ä43+iÞ5h	Üo2�")4��å4�'%àÕ$����!-*2õ-*2	$�ß�Þ5ß�$,'¨-ih	ß �!'
4�'10k4o(*(*ÞCàÕ�å4�-*$�.3Þo")(F$/+*ðo$/.kß�Þo�!$�àÕh	�å4�+Òá%Þ��&î

Û $ä'	Þ��\-ih	+*'ñ-*Þ .C�z'G$,+i$,'%àÕ$/(�� 'a-*2)$õ$,ö;à,�!$/')àÕ0 Þ5âëß�Þ�ê
ß�$,'¨-*h	ß -i+i45')(¢â�$/+�� '2
	h	�å(F$�.yð5$,+¦(*h)(&(¢-i$/4o.C0kæ¢$,-i(/î ï 2	$3-*ÞM
)� à
Þ�â�.C�x'@$/+*$/')àÕ$�(��!' $/'o-i+i45�!')ß�$/'¨-Ò+¦4�-i$/(Ò��� �!�#"%$�.C�å(iàÕh)(i(F$�.�ß�Þo+*$
â�h	� �!03� '7�In	î mCî g � Ü)î	j�(F2	Þ���(¾Ü5+i$,0¨ê¤(*à/4�� $ 
	� Þ�-¦(ÒÞ�â=-i2	$&.C� (F-*+i� "	hCê
-*� Þ5'�Þ5â f 3 f#45').UÞ�â�æ¢$,-×Ü¨45(&â�Þo+ëß�ÞC.C$,�å( ` � _ <_ = + ro6ë4�'). a
� _ <_ = + r�) u¨67î ` Þ5ß�
)4�+i�å(FÞo'U"%$,-¢�¾$/$,'U-i2	$�(F-*$�45.C0�æ¢$Õ-;4�').U-*2	$
ð�4�+i0¨� '	Ü�ð5$,� ÞCàÕ�!-¢0yæ¢$Õ-�(*h	Ü5Üo$/(F-i(;-i2)4�-}ß�Þ5ß�$/'o-ih	ß[�å(��!').	$,$/.
"%$/�!')Ü×â�Þo+ià,$/.kÞ5hC-�Þ�â#-*2	$�"@$/4�ßYÞ�â#-i2	$�ð�4�+i0¨� '	Üeæ¢$Õ-�"10�-*2	$�� 'Cê
-*$/+*')45�G�¾Þo+*ó1� '	Ü×(*h	+*âÐ45àÕ$�(Ò45(�
	+i$/.C�åà7-i$/.;â�Þo+�$X%	4�ß�
	� $�"¨0 \ 4�Üo4
$Õ-�4��¯î·�¢m�n5nMno67î*.±-�� (×4��å(FÞ}� '¨-*$/+*$�(¢-i�!'	Ü -iÞ�'	Þ5-*$;-i2	$�(*�!ß�� � 45+*�!-¢0
"%$,-¢�¾$/$,'õ-*2	$3.	� (F-*+i�!")hC-*� Þ5'äÞ�âQð5$,� ÞCàÕ�!-¢0�4�').Ý-*2)$3.C� (F-*+i� "	hC-*� Þ5'
Þ�âoæ¢$Õ-ìÜo4o(
�!'�"@Þ�-*2�(*�!ß×h	� 4�-*� Þ5')(/î 0}Þo+*$/Þ�ð5$,+��Å-ì�å(�àÕ� $/45+
-*2)4�-�-*2	$
ß�Þ5ß�$,'¨-*h)ß � $/4>ð1� '	Ü -*2)$�æ¢$Õ-�"%$�4�ß��å(ë.Ch	ß�
@$/.��!'¨-*Þ3æ¢$Õ-×Ü¨45(



»�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì° º
È�´�ªo¡¦Ã ��� P ���������
	 �¼ ¸ N Ï�> ¸MN º,¶ Ï	N E>Ï@ ¸ N Ï,¸ ¸MN º/º Ï	N �/¹Í ¸ N ¸/¶ ¸MN ¹gA Ï	N ¹�
Î ¸ N ¸�
 ¸MN ¹gA Ï	N ¸/¶C ¸ N ¸�
 ¸MN ¹gA >RN ¶ >D ¸ N ¸�� ¸MN ¹/¹ Ï	N ¹ >F ¸ N >¦¸ ¸MN ¹/¶ Ï	N �/¶F > ¸ N >¦¸ ¸MN ¹�� Ï	N ¸�ÏF Ï ¸ N >¦¸ ¸MN ¹�� ¹ N 
/ºH ¸ N ¸gA ¸MNB> A >RN º,¶® ¸ N ¸/¶ ¸MN Ï�> Ï N E ELNMrORQ S���W »ÁÀ¨¡|Ùo£¢´�ÙC´,£¤ ¢«­´�¥k´/Ç�É&´�É&¡¦¥� ¢©¨ÉW´/¥k ¢Ào¡|¬,£¢«Åª3£¢¡¦°¤«Åª5«Å¥o¬«­¥3Ä/É�µo«­¡¦¥� ¾É&´/Ã­¡¦¿¦©¨Ã­¡¦° 6 � � P 9 Ä,¥1ª�«­¥3Ä/Ã­Ã�Ä,É�µ¨«­¡¦¥� ·¬>Ä,°�6 � �������
	 9 Ä, 

�nJ�¹�¸�¸�Ë�£¢°�NC¼·Ã­°¤´ë¬/«­Ó>¡¦¥;«­°¾ ¢Ào¡eÓ/Ä/Ã­©o¡e´,Ç � ²1 ¢À¨¡�ÙC´POÁ¡*£�?ÌÃÅÄ�O�«­¥¨ªo¡��Çå´,£· ¢Ào¡�É�Ä/°¤°�?ÐÓ>¡¦Ã­´�¿¦«Ê ÌËë£¢¡iÃ!ÄÕ ¢«­´�¥¨°¤Ào«­Ù

��2	�åà¦2�2)45(Á"@$,$/'h
)+*ÞCàÕ$�(*(*$/.ë-*2)+*Þoh	Ü52ë-*2	$Áæ¢$,-Fê¤(F2	ÞCà¦óë45').×�!'¨-*$/+Fê
')45�=�QÞ5+ió¨� '	Ü;(*h	+FâÐ4oàÕ$�(�4�'). '	Þ��ñâ�Þ5+iß;(�4;àÕÞCàÕÞ1Þo' 45+*Þoh	').k-*2	$
æ¢$,-Á�!-i(*$,�!â¢î5è1� ')àÕ$¾-*2)� (ÁÜ¨45(�� (Á�å4�+iÜ5$/�!0�4�-iÞ5ß�� à���ß�Þ¨(¢-�Þ�â%�Å-�2)4>ð1� '	Ü

)4o(*(*$/.�-i2	+iÞ5h	Üo2�(¢-i+*Þo'	Üe(*2	ÞCà¦ó1(¦67l/-*2)� (�$X'G$/àÕ-
.CÞ1$/(�'	Þ5-
.C� +*$�à7-i�!0
� $/4o.�-*Þk$�%1-*+¦4345à/àÕ$,� $,+¦4�-i�!Þo' Þ�âìß�Þ5� $/à,h	� 45+eÜ¨45(/î)ô�Þ��Q$,ðo$,+�lC-*2	$
$Fæ¢$/à7-i$/.�ß�Þoß�$,'¨-*h	ß àÕÞ5h)� .�à,Þ5')à,$,� ð5$�4�"	� 0 
)45(i(�-i2	+iÞ5h	Üo2U-*2	$
à,Þ1à,Þ1Þ5'�Þ5â=æ¢$Õ-&Üo4o(e$/ð5$/'o-ih)4�� � 0 45').�ÜoÞkÞo'�-*Þ 45à/àÕ$/�!$/+i4�-*$ë45ß×ê
"	� $,'¨-�ß�Þ5� $/àÕh)�!$�(,î ï 2	$����!'	Ü¨(ëÞ5â�-*2	$ (*2	ÞCà¦ó1(�à,45h)(*$/.U"10ä-*2	$
� '¨-*$,+i')45�=�¾Þo+*ó1� '	Ü3(*h	+FâÐ4oàÕ$�(��!'�-*2	$�æ¢$,-|2)4>ðo$&$,')à,Þ5h	'¨-i$,+i$/.�-*2	$
$�.CÜ5$3Þ5âÒ-*2	$�àÕÞCàÕÞ1Þ5'U"10õ-*2	$�$,').�Þ�âÒ-*2	$�(F$�(F� ßëh	�å4�-i�!Þo')(�")hC-/l
$/ð5$,'õ(FÞ%l)-i2	$ëâ�+¦45àÕ-*� Þ5'}Þ5â·ß�Þ5ß�$,'¨-*h)ß � 'õ45ßë"	� $,'¨-�ß�Þo�!$�àÕh	� $/(
ð�4�+i� $/(
"10&'	Þ�-�ß�Þ5+i$·-i2)4�'�n�sW45(Á4�+*$�(Fh	�!-�Þ�â	-i2	$�ð5$/�!ÞCà,�Å-¢0&ð�4�+i�!ê
4�-*� Þ5')(/î ï 2	�å(&+*$�(Fh)�Å-��Ò45(�'	Þ5-*$�.y"¨0vieÞ���'	$�(3�¢m�n5nCu�6�â�Þ5+�(*� 45"
(*01ß�ß�$,-*+i� àÁæ¢$,-i(/l1"	hC-¾2)$,+i$��¾$|$X%1-*$/').�-i2	� (¾+i$/(*h	�Å-¾-*Þëà,01�!� ').C+i�Åê
à/4���æ¢$Õ-¦(Á���Å-i2�4|ð�4�+i�!$,-¢0�Þ5â@(F-*+i$,'	Ü5-*2)(�Þ�â@ð5$/�!ÞCàÕ�!-¢0�ð�4�+i� 4�-*� Þ5')(/îR.±-
�å(·45� (*Þ��!'¨-*$/+*$�(¢-i�!')Ü&-*Þ&'	Þ5-*$�-i2)4�-�l�â�+iÞ5ßOàÕÞoßh
%4�+i� (*Þ5')(Á"@$Õ-¢�Q$,$/'
(*�!ß×h	�å4�-*� Þ5'%( a 4�'%.
.7l1-i2	$�$Õö3àÕ� $,')à,03Þ�â
ß�Þ5ß�$,'¨-*h)ßS-*+¦4�'%(¢â�$/+
�Ð�!' 
)45+F-i� à,h	� 45+·-iÞ�ß�Þo�!$�àÕh	�å4�+ÒÜ¨45(¦6·�å(Ò'	Þ5-Òðo$,+i03(F$/')(*�Å-i�!ðo$e-iÞY�Gî

]��[����� û7� " ÿ �����
�	� % ü þ øúù�� #�� %!ÿ ù¯øÐü	�j�FûCø �
Û $ .CÞ � '%. 4b
%Þ��Q$,+*ê±� 4>��+i$,�å4�-*� Þ5'%(F2	��
�"@$Õ-¢�Q$,$/' ß;45(i(äÞ�â
ß�Þ5� $/à,h	�å4�+ÒÜo4o(�4�').�ð5$/�!ÞCàÕ�!-¢05î&.±âÁ�Q$���+i�!-*$
�y�S�C6�� �  !" �FmRn¨6
-i2	$,'y�Q$ � ').õ-*2)4�-(#��!� $/(�"%$,-¢�¾$/$,' m5î mna 4�').�n	î ^ m�45').�-i2)4�-
#�-*$,'%.	(�-iÞ�� ')àÕ+i$/4o(F$3���!-*2�-*� ß�$ol�� '�45Ü5+i$,$,ß�$/'o-����!-*2 è1ß��Å-i2
$,-�45�Ìî��¢m�n5n�^�67î ï 4�"	� $ jõ(*2	Þ���(�-i2	$�ð>45�!h)$/(�Þ�â #a4�- * + n�rXr
01+¦(ëâ�Þo+;4�� �¾-i2	$ ß�Þ1.	$,�å(,î ï 2	$�(F$ ð�4�� h	$/(�45+*$�àÕÞ5'%(F�å(¢-i$,'¨-����Å-i2
Þo")(F$/+*ð�4�-*� Þ5')(}�Ð$5î Ü)î�i�4>ð1� (;$,-k4��¯î�m/non�a�6Õl¾4�'%. 45� (*ÞU���!-*2 -*2	$
45')4�� 0¨-*�åà,4��Cß�ÞC.C$/�7
	+i$/(*$,'¨-*$�.ë� '�-*2	$�4M
7
%$/').C�x%×Þ5âGè1ß��!-*2;$Õ-·45�Ìî
�Fm/n5n�^>6#â�Þ5+
-*2	$Òð�4�+i�å4�-*� Þ5'%(#Þ5â%ß;45(i(
���Å-i2×ðo$,� Þ1à,�Å-¢0oî�ô�Þ��Q$,ð5$/+/l/�Å-
�å(�� ßh
@Þ5+*-i45'¨-�-*Þ;$/ßh
)2)45(*� (*$�-*2%4�-e��2)4�-�� (e45à7-ih)4�� � 0kÞ5"%(F$/+*ðo$/.
�å(�4kð�4�+i�å4�-*� Þ5'õ�!' ` éO� �!')$×� '¨-*$,'%(F�!-¢0����!-*2äð5$,� ÞCàÕ�!-¢05î ` éO� �!')$
� '¨-*$,'%(F�!-¢0 � (�.C� +*$�à7-*� 0 
	+iÞM
@Þ5+*-*� Þ5')45�=-*Þ�ß;45(i(,l%�!'Ý-*2	$×+*$/�!$/ð>45'¨-
ðo$,� Þ1à,�Å-¢0 à¦2)4�')'	$,�¯l 
	+iÞ�ð1� .C� '	ÜU�Q$�4�+i$}�!'�-i2	$ÝÞC
C-*�åà,45�!� 0�-i2	� '
+i$,Üo�!ß�$&4�').�-i2	$&-*$/ß�
%$/+i4�-*h	+i$&Þ�â
-*2	$&Ü¨45(Ò�å(�2	� Ü52)$,+Ò-*2%4�'�-*2	$
$�%Cà,�Å-¦4�-i�!Þo'�-i$,ß�
@$,+¦4�-*h)+*$&Þ5â�-i2	$�� �!'	$3�Ì(F$/$5l%$5î Ü)î 0�à � $,$�$Õ-|45�Ìî
m�n�aoj�6ÕîXteÞ�-*$�-*2)4�-Qè1ß��Å-i23$Õ-Q4��¯î)�¢m�n5nJ^>6��!')à,Þ5+i+*$�à7-i�!0�(¢-¦4�-*$Ò-i2)4�-

��� �"!�#$!�%'&)(+*,(+-.*0/214301�&65+*07)(�829
/:7);=<>1�*@?A1�1�8B*0/21DCE(�&)1�F�G2&65+3HCH5�9
9
5+8JIDKL1�&)(MF�7N*@OD-�(+3P9
7)CQG2&R5S*07)(�8UTV5S*.WAXZY�[�[HO\309�5�9
9
G2CE7682]^*0/:1`_�1a*
CE(SKL1�9�5+*�5�8b5�82]�&)1Q(+-Ac�[Lde*0(H*0/:1f;:&65�821e(+-g*0/21e9
hMOMi>j�(�*01f/:(k?l5
;>(k?A1a3
m@&65�?onpI:5�9
/21kI,&)7)8:1kqAr2*09`*0/:1�I25+*s5^tMG:7N*01.?u1�&)&

vaw$xzy�w|{\}$}$x�~�~R� }$x��$��� ��w:va}$x��a����y+{�~Rx��D���6v�w��:���2�=�p�>�k���u� �����
�sw��M����{H��{\�D�$~ x��$~ �\v.�\��vaw�xf�D��~ x�y+�$~ {�����{������2x+���s�|�`��x�~R�>yS�Rv0�
�p���Qvaw�xf�0x+vQ�D�M�J�R}��U{MvE{\}�{\}$�2~Rx,�\���2 2¡Hva�Uvaw$x4�$~�{\}$x4�\��vaw$x
�s¢J�2��£�x¥¤>�¦}��\vU�ax+x�v�w$x§�0x+v¨y+��}:va���R���>va� ��}©� }�vaw$x¥��x�~R�>yS�Rv0�
��{�}$��x^y�w$�:�sx�}Uw$x��ax2�

ª w$x4�4�2~Rx�yS�$~�{\�e�p��{�ykv��R�2}B� }Bv�w$xQ�0xSvEw�{2�Q{U��{\��¢�x�¤��R}$«��>¬
x+}�y+xP��}Hv�w$x��M{\~ �$x.�\��­§���ax�¤>� ySvax�¤®�J�^vaw�x��ax.�D�>¤>x�~ �`{2�g�.xPy+{\}
�sx�x��J�4y+���D��{��a� }$�Qvaw$xe�ax��s��~6v��A�p���.�s� �®�$~�{Mv��R�2}���¯°{\}|¤§¯E±>��²
}
�³{�ySv�´|­�� }�yS��x�{2�sx������RvawB¤>x�yS��x�{2�s� }$�§�D��~ x�y+�$~�{\�f{��$�$}�¤${�}�ySx,�R}
vaw$xu�0x+v�� ª w$���A� �A¤>��x�v��Qvaw$x.�ax�¤>��ySva� ��}4�R}4�0v��ax�}$�\v�w,���$vaw$xPw$� ��w
��x�~R�>yS�Rv0�E�0x+vfyS���D�"��}$x�}:v��

²�v�{\���|x�{\���Avaw�{\v�­U¤>�Jx���}$��v�¤>x+�"x+}|¤D�R}§{H�a�>�0v�x+��{Mv�� yP�P{L�
��}4vaw�xf{\�D�$~ �6v���¤>x����"v�w$x���x�~R�>y+�6v0�H�M{��a��{Mv��R�2}��+�\µf�\v�xf{\~��s�Qv�w�{Mv
vaw$x��R}:v��a�>¤>��ySva� ��}E���>{���� ¤>x.�sw�x�{\�'~ {L�2x+�'¤>��{\��{\va��y+{\~ ~ �f��x�¤>��y+x��
­u� ª w$���'���'¤$�$x�v���vaw�x��³{�ySv'v�w�{Mvu�4�2�ax��2{��'� �gx0�0x�ykv�x�¤E�2�>vg���>vaw$x
�0xSvf�"x�{��¶�³�|x�y+{����sx®�\�uvaw$xH�D�2�axH�sva����}$�2~R�b��{\��{\�"��~ ����¤U�aw�{��|x
�\�`v�w$x,� }:vax��a}�{�~g�.����¢J�R}��§�s�$�a�³{�y+x�����{�}�¤·vaw�� �Q{�y�ySx+~ x+��{Mv�x���vaw$x
yS�>yS�J�2}H�2{2�+´�~Rx�{�¤>� }$��v��Q{e�0v��a�2}$��x��'w$� ��w®��x+~ �>yS�Rv0�EyS���D�"��}$x�}:v��
²
}¸{�¤�¤>�6v��R�2}�´g{z��� ¤>xU�sw$x�{\�,~ {L�2x+�Hy+{����ax��Ev�w$xb�"�M�¹�sw��Jy�¢Bva�
�|x®�4�2�axE��~R�$}:v���²�vey�{\}·�|x4�sx�x+}¨�p�����ºv�w$x®{�}�{\~ �:va��y^�4�>¤>x�~'���
» �D�6v�wUx+vP{�~@�¼�0½�¾�¾J¿M�`v�w�{Mv.vaw�� �P{\~��a�®~ x�{�¤���v��4{®~R�M�.x+���L{�~R��xe���
­u�+²�v'� �'�R}:v�x+��x��sva� }$�Pva���a�|x�yS�$~�{Mv�xAvaw�{\v'~ �M��x����L{�~R��x������J�:{\�D��{$´
��w$��y�w���{L���"x��D����xDy+���D�D��}��R}=�D��~ x�y+�$~�{\�^���>va«��M���e�p�a�2�
~R�M�.x+�f~R�$�D� }$�2�a�Rv0�¨�a���$��ySx��H�³�ax+x,Àe{L�J����xSvQ{\~��'½�¾2¾�Á\�fyS����~ ¤·��xS¬
�s��~6v.�p�a�2�¹�s��y�wb«��M����w|{L�:� }$�4{Hw$� ��w$x����D�2~Rx�yS�$~�{\���p��{2ykv��R�2}§�R}
vaw$x��R���0xSv��f{\}�¤U�|x��aw|{\����{4����¤>xH�sw�x�{\��~�{L��x����

ª w$xH�"x+w�{L�J� ���$�����A­B���6v�w��J�Rx����R}$�U{\}$�2~RxE���Pvaw�x®�a{��Dx®{��
vaw�{\vf}$��vax�¤¨�J� » �4�Rvaw�x+vf{\~��'�0½�¾�¾J¿L�k� ª w�xH{�ykv���{\~��M{�~R�$x����\�u­
���>v�{\� }$x�¤§�:�4v�w$x��axQ{��>vaw�������{\��xf�a���Dx+��w|{Mv�~ �M�.x+��v�w�{\}§vaw$�:�sx
���>v�{\� }$x�¤Dw�x+��x��JÂ��M�.x+��x���´\�a� }�ySx��2�$��� }$�Rva��{\~¼yS�2}�¤>�Rva� ��}���{\��xf�s�
¤>�RÃ"x��ax�}2v�´M{\}�¤,�s� }�ySx�­D� �A¤>x��|x�}�¤>x+}:v`��}Hvaw$xP�sw|{\�"x����$vaw$x.�"�M�
�sw��Jy�¢¼´Jv�w$� �f¤>� ��yS��x+�|{\}�y+��� ��}��\v�¤>���0v��$�a���R}$�|�



A »�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì°

(a)

(b)

(c)

0

(d)

1

0

210

0

1

0

280

����� W���W ³#Ã­´/ ¢° 6�Ä 9 Ä/¥¨ª&6úµ 9 °¤À¨´POU ¢Ào¡Qª5«Å°± ¤£¢«­µo©o ¢«­´�¥ë´/Ç% ¢À¨¡��¯¡i � ¤£FÄ/¿i¡i£�Ó/Ä,£¢«ÅÄ/µoÃÅ¡ÒÄ/¥1ª � ��� Ç ´/£ì°¤«­É�©oÃ!ÄÕ ¢«­´�¥�Íõ£¢¡¦°¤ÙC¡¦¿i ¢«­Ó>¡¦ÃÊË	N5³=Ã­´/ ¢°(6ú¿ 9 Ä,¥1ª&6�ª 9°¤À¨´POU ¢À¨¡¾°¢Ä/É&¡�Ô�©¨Ä/¥� ¢«Ê ¢«Å¡i°
Çå´,£¾°¤«­É|©¨ÃÅÄ, ¢«­´�¥ F N¨³#Ã­´/ ¢°(6�Ä 9 Ä/¥¨ª76ú¿ 9 ©o°¤¡ÒÄeÃÅ«­¥o¡7Ä,£·°¤¿7Ä,ÃÅ¡ÒÄ/¥1ª×Ä|Ó/Ä/Ã­©¨¡¾´/Ç_>Ò«­¥1ª5«Å¿¦Ä, ¢¡¦°ìÙ¨©5£¢¡��¯¡i ì¬>Ä,°�N1³=Ã­´/ ¢° 6úµ 9Ä/¥¨ª
6�ª 9 Ä,Ã­°¤´&©¨°¤¡�Ä�Ã­«­¥¨¡7ÄÕ£·°¤¿7Ä/Ã­¡eÄ/¥¨ª�Ä,£¢¡�«­¥�©o¥¨«Ê ¢°�´/Ç�§�ÉW° 8 �

]�� ]X��� � �)#*ü��7� # ";ü�ù¯øÐü	�7� ÿ �-�
� "�ø��I�7øÐü �7�
Û $kß�$/4o(Fh)+*$�.Ý-i2	$�4M
7
)45+*$/'o-�ß�Þ5-*� Þ5'UÞ�â�-i2	$3$/ß��å(i(F� Þ5'yâ�+iÞ5ß
-i2	$e� '¨-*$,+i')45�)�QÞ5+ió¨� '	Üë(*h	+*âÐ45à,$/(/î�t�$�4�+¾-*2	$�4	%C� (·Þ�â�-i2	$ìæ¢$,-·-*2)� (
$/ß��å(i(F� Þ5'aß�Þ�ðo$/(3���!-*2ñ-*2	$y4>ð5$/+i45Ü5$�æ¢$,- (�
%$/$/. ���¯î $oî����>67l�45(
�QÞ5h	�å.U"@$k$�%�
@$/àÕ-*$�.Uâ�+iÞ5ß�ß�Þ5ß�$,'¨-*h)ß�")4��å4�')à,$k4�+iÜ5h)ß�$/'¨-i(/î
ôeÞ��¾$/ð5$,+�l>-*2)$,+i$�4�+i$Qó1'	Þ5-i(�Þ5â�$,ß�� (i(*�!Þo'�45+*�å(*�!'	Ü�â�+iÞ5ß -*2	$�"@Þ��

(F2)Þ1à¦óë�Å-¦(F$/�Åâ�4�').ë-*2)$/(*$�ß�Þ�ðo$Òßëh)à¦2�ß�Þ5+i$Ò(*� Þ����!03���/m ,@mTmXscÞ5â
-*2	$�4>ð5$/+i45Ü5$Áæ¢$,-Ò(�
%$/$/.)6¾���!-*2k-*2	$|âÐ45(F-*$/+¾ß�Þ�ð1�!')Üëó1'	Þ�-¦(·"@$,� '	Ü
àÕ� Þo(*$,+|-*Þ�-*2	$�4 
@$X%�Þ5âì-*2)$�"@Þ��&î ï 2	� (��å(|�!'y4�Üo+*$/$,ß�$,'¨-e���!-*2
-*2	$&Þo")(*$,+ið>4�-*� Þ5')(QÞ5âD0}�åàÕÞo'	Þ�$Õ-e4��¯î#�Fm/n5nXa�67î

g �!Ü%î��3(F2)Þ���(Q-*2	$&$/ß��å(i(F� Þ5'�â�+iÞ5ßS-i2	$×è��Fm�6ÕmP,�r�� �!')$&Þ�â�ô �â�Þ5+Áß�ÞC.C$,� a î ï 2)$,+i$¾�å(Á�!�!-F-i�!$Ò$/ß��å(i(F� Þ5'ëâ�+*ÞoßW-*2	$�à,Þ1à,Þ1Þ5'×(*� ')àÕ$



»�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì° 


2.3x10-17

0

����� W � W 3 ´�¬ ?Ð°¤¿7Ä/Ã­¡ÒÙoÃÅ´, Á´,Ç@ ¢À¨¡¾ªo«­°± ¤£¢«­µ¨©5 ¢«­´�¥�´/Ç%¡¦É&«­°¤°¤«­´�¥�Ç £¢´�Éñ ¢À¨¡Q��6�> 9 >���¸�Ï NB>ÕÏ��kÃÅ«­¥o¡Q´/Ç H Æ Çå´,£ì°¤«­É�©¨ÃÅÄÕ ¢«Å´/¥ F Ä,Ç! ¢¡i£ì¹�¸/¸�Ë�£¢°�N5»ÁÀo¡Q°¤¿7Ä,ÃÅ¡«­°·«­¥�©o¥¨«Ê ¢°�´/Ç=¡*£¢¬�¿¦É'8 Ñ ° 8 �

-i2	$�à,ÞCàÕÞ1Þ5';Ü¨45(ì2%45(¾"%$/$,'�(F-*+iÞ5')Ü5� 0�(*2	ÞCà¦ó5$�.��!'k-*2	$¾æ¢$Õ-�(F2)Þ1à¦ó
45').×(*Þ�� (Áß�Þ¨(¢-i�!0ë4�-*Þoß��åà�î Û $�à,45'�45� (*Þ�(F$/$¾-i2)4�-�-i2	$Ò$,ß��å(*(*�!Þo'
"@$/à,Þ5ß�$/(�ß�Þo+*$&� '¨-*$,'%(F$ë4o(��Q$&ß�Þ�ðo$&4>�Q4>0;â�+iÞ5ßY-*2	$×4 
@$X% Þ�â
-i2	$�"@Þ���(*2	ÞCà¦ó@lo45(Á+i$�
@Þ5+*-*$/.�"10ëß;45'¨0×4�hC-i2	Þ5+¦(���$oî Ü%î k �å(F�olÞ 'G$,�
$,-�45�Ìî�m�n5n��567î7.±-��å(�4��å(FÞ�àÕ� $/45+Q-*2)4�-�-*2	$�� 'o-i$,+i')4����QÞ5+ió1�!')Ü�(*h	+*ê
âÐ4oàÕ$/(Q� 'k-i2	$Qæ¢$Õ-�4�+i$�Ü5� ð¨� '	Ü�+*�å(*$e-iÞ×$/ß��å(i(F� Þ5'��!'k-*2	�å(Ò� �!'	$oî Û $
à/4�'Ý(*$,$&-i2)4�-|-*2	$�$,ß��å(*(*� Þ5'}"@$,Ü5� ')(e-*Þ�.C�!$�4>�Q4>0�45(e�¾$×ß�Þ�ðo$
4>�Ò4>0�â�+*Þoß�-i2	$�æ¢$Õ-Q(FÞoh	+ià,$5î ï 2	�å(��å(�� '34�Ü5+i$,$/ß�$,'¨-
���!-*2;Þo")(*$,+*ê
ð�4�-i�!Þo')(�Þ5â¢l=â�Þo+�$X%	4�ß�
	� $5l
ôeô �CuJy&��^Ý� k � (*�=lÞM'@$/�·$,-�4��¯îìm�n5nn�56
��2	$/+*$Q-i2	$�$,ß��å(*(*� Þ5'×â�+*Þoß�-*2)$�ó¨')Þ�-i(·4 
7
@$/45+i(�à,�!Þ¨(F$Q-*Þ�-i2	$Áæ¢$Õ-
(*Þ5h	+¦àÕ$�4�'%.k-i2	$,'�âÐ4o.C$/(�4>�Ò4>05î

ï 2	�å(Ý.C$�àÕ+i$/4o(F$y� 'b$/ß�� (i(F� Þ5'v2)4M
7
@$,')( â�Þo+}-¢�QÞ +*$�45(*Þ5')(/î
ï 2	$ � +i(F-�� (&-*2)4�-&-*2	$k(*2	ÞCà¦óC(��!'ä-i2	$&æ¢$Õ-�"@$/à,Þ5ß�$;�Q$/4�óo$,+&45(
-i2	$,0äß�Þ�ð5$;4>�Q4>0�â�+*Þoß -*2)$k(FÞoh	+¦àÕ$3(*�!ß�
	� 0Ý"@$/à/4�h)(*$;-*2)$3ð5$,ê
� ÞCàÕ�!-¢03ð�4�+i� 4�-*� Þ5')(/l1��2	� à¦2�Ü5� ð5$�+i� (*$e-iÞ�-*2	$�(*2	ÞCà¦óC(¾� '�-*2	$ � +¦(F-

	�å45à,$5l=45+*$;(*ß�Þ1Þ5-*2	$�.õÞohC-�"10}-*2)$3(F2	ÞCà¦óC(;�Ð(*$,$ol�â�Þ5+&$�%	4�ß�
	� $
Û 2	�!-*2%4�ß[�¢m�nJ^&�567îD.¤'�45.).C�Å-i�!Þo'=l�-*2	$�ß�4o(*(ëá)h&%y-i2	+*Þoh	Ü52�45'
� ').C� ð1� .Ch%4���(F2)Þ1à¦ó;.C$�àÕ+i$/4o(F$�(ì���!-*23-i�!ß�$�.Ch	$|-*Þ×-*2	$�.C� ð5$/+*Üo$,'¨-
')4�-*h	+i$�Þ�â=-i2	$�á)Þ��a4�2	$�45.kÞ�â#$�45à¦23� '¨-*$,+i')45�@�QÞ5+ió1�!')Ü×(*h	+FâÐ4oàÕ$oî
ï 2	�å(�ß�$/45')(Q-*2%4�-�-*2)$�$,ß��å(*(*�!Þo'���� � �#.C$/à,+*$�45(*$|"@$/à/4�h)(*$�-*2)$,+i$
�å(Ò�!$�(*(�Üo45(Q"@$,� '	Ü;2	$�4�-*$�.k"10k-*2	$&(*2	ÞCà¦ó@î

]�� �E��� û7��� � ý	�
� % � %!ÿ ÷��
Û $&2)4>ð5$�â�Þoh	').�-*2)4�-�-*2	$�(*Þ�ê¤à,45�!� $/.Vq ôeh	"	"	� $��å4>�(s=��$oî Ü%îjt#4o.	4
[ g �åà¦2ñm�n5nMu�6×�å(�+*$R
	+iÞ1.	h)àÕ$�.U�!'�-*2)$/(*$�(*�!ß×h	�å4�-*� Þ5'%(,î g �!Ü%î m
(*2	Þ���(&4 
@Þo(*�Å-i�!Þo'äðo$,� ÞCàÕ�!-¢0õ.C�å4�Üo+i45ß à,4��åàÕh)� 4�-*$/.õâ�+iÞ5ß (F� ßëhCê
�å4�-i�!Þo' a 4o(*(*h	ß�� '	Ük-i2)4�-�-i2	$�æ¢$Õ-�ß;4�óo$/(�4�'ä4�'	Üo�!$�Þ�âfu�r�
ë-iÞ
-i2	$ 
	�å4�'	$eÞ�âG-*2	$|(Fó105î ï 2	�å(·.C�å4�Üo+i45ß�� (·")45(*$/.�Þo'�-*2	$|ß�4o(*(ìÞ�â
ô � +¦4�-i2	$,+·-*2)45'�� '¨-*$/')(F�!-¢0�Þ�â ` év$,ß�� (i(*�!Þo'=î ï 2)$,+i$|�å(Ò4�Ü5+¦45.Cê
h)45�Ìl1ð1� +F-ih)4�� �!0�ß�Þ5')Þ�-*Þo'	�åà�l¨+*�å(F$|�!'k-*2	$�ß;4	%C� ßëh	ßOðo$,� Þ1à,�Å-¢0oîC.±-
�å(e45� (*Þ��¾Þo+F-i2�')Þ�-*� '	Ü;-i2)4�-|'	$/45+�-*2	$×4 
@$X%�Þ5âÁ-*2	$�"@Þ��W(F2)Þ1à¦ó
-i2	$Ò+*�å(F$¾�!'×-*2)$Qß;4 %1� ßëh)ßWð5$,� ÞCàÕ�!-¢0/
	+*$�(F$/'¨-
"@$/à,Þ5ß�$/(Á(F-*$,$R
%$/+/î
ï 2	$�(F$�
	+iÞM
@$,+*-*� $/(Á4�+i$Q+*$/� 4�-*$/.�-*Þ|-*2	$�(*2)4 
@$ÒÞ�â	-i2	$Ò"%Þ�� (F2)Þ1à¦ó
4o(�Üo4o(Á'	$/45+Á-*2	$e4M
%$�%×Þ5â%-i2	$�(F2)Þ1à¦ó×� (ìß�Þ�ð1� '	Ü&4>�Q4>0�â�+iÞ5ß -*2	$
æ¢$,-e4	%C� (�4�-�2	�!Üo2	$,+�(�
@$,$/.�-i2)4�'�-*2%4�-�âÐ4�+Òâ�+iÞ5ßS-*2	$�4M
%$�%Gî

_e(;4õð5$/+*0U"%45(*� à�ß�Þ1.	$,�ÒÞ�â|-*2	�å(,lì(*h7
7
@Þo(*$��¾$�+*$R
	+i$/(*$,'¨-
-i2	$×à,Þ5'¨-i4oà7-�.	� (iàÕÞo'o-i�!'1h	�!-¢0�"%$,-¢�¾$/$,'�-i2	$ 
@Þo(F-Fê¤(*2	ÞCà¦óëæ¢$,-�45').
45ßë"	� $,'¨-�Üo4o(Q-*Þ�"%$�45' �!ß�
@$,+iß�$�4�"	� $�"%ÞC.C0�ß�Þ�ð¨� '	Ü����Å-i2}ð5$,ê

�!ÞCà,�Å-¢0��k-i2	+iÞ5h	Üo2 4;á)h	�å.}��2	Þo(*$ë(F-*+i$/45ß�� � '	$/(���� � �#â�Þo�!� Þ��b-*2	$
(Fh)+FâÐ4oàÕ$eÞ5â=-*2)$�"@ÞC.C05î	è1$/$ g � Ü)î&u&â�Þo+�4ë(ià¦2	$,ß;4�-i� à�.C�å4�Üo+i45ß Þ5â
-*2	$�(*0C(¢-i$,ß î7t=$,-Ò-*2	�å(�(*h	+FâÐ4oàÕ$�"%$�.	$/(iàÕ+i�!"@$/.�"10;-*2	$&$��¨h)4�-i�!Þo'� +���- 	�� �¢m��¨6
��2	$,+i$����ñj;45'). � �å(�-i2	$ 
@Þo(*�Å-i�!Þo'}Þ�âÁ-*2)$×4 
@$X% Þ�âÁ-i2	$�"@Þ��
(F2)Þ1à¦ó×Þ5'�-*2)$ � 4	%C�å(��Ð(*$,$ol5$5î Ü)î loè1ß��!-*2;$,-¾4��¯î	m/nonJ^>6Õî¨è1� ')àÕ$�-*2	$
àÕÞo'o-¦45àÕ-;.	� (iàÕÞo'o-i�!'1h	�!-¢0��å(34y(F-*+i$/4�ß�� �!')$}Þ�â�-*2	$ á)Þ�� �Q$�Üo$Õ-
-*2)4�-|-i2	$ë+¦4�-i�!ÞkÞ�â�-*2)$ � ê±à,Þ5ß�
@Þ5'	$/'o-�-iÞ3-i2	$ 	�ê¤àÕÞoßh
@Þ5')$,'¨-|Þ5â
-*2	$&ðo$,� ÞCàÕ�!-¢03� (�(*� ßh
)�!0
� � - ������ + � 4 � - � <���� <� �¢mTm56
t�Þ5-*$�-i2)4�-�-*2	�å(=�å(�-i2	$ì'	$/Üo4�-i�!ðo$�Þ�â1-*2)$¾(*�!ÞC
%$ìÞ5â1-*2	$ì"@Þ��U(F2)Þ1à¦óGî
ï 2	�å(ë�å(�"@$/à/4�h)(*$3Þ�â�Þoh	+×à¦2	Þo� à,$;Þ�â�-i2	$3"@Þ��S(F2	ÞCà¦óv
%Þo�!'¨-*� '	Ü
-*Þ}-i2	$k+i� Ü52¨-/l#45').y2	$/')àÕ$;-i2	$ � àÕÞ5ß�
@Þ5'	$/'¨-�Þ�âÒ-*2	$�ð5$/�!ÞCàÕ�!-¢0
���!� �Á"%$�'	$/Üo4�-*� ð5$5î-.±â·�Q$�4o(*(*h	ß�$×-*2	$h
%Þ¨(¢-*ê±(*2	ÞCà¦ó ð5$/�!ÞCàÕ�!-¢0�-*Þ
"%$�� � � � 6���+i$,�å4�-i$/.3-*Þ ��"10�-*2)$�(*2	ÞCà¦ó�æ¢h	ß�
�àÕÞo').C�!-*� Þ5')(¦67l1�!-Q�å(
(F� ß�
	� $�-*Þ;(F2)Þ��a-*2%4�-
���5� � 6 + � �� m 6 � � �¢m uo6
g �!')45�!� 05lC4�âú-*$,+Ò(*Þ5ß�$|(*�!ß�
	� $�4�� Ü5$,")+i4)l5�Q$|à,45'3��+i�Å-i$�.CÞ���'3-*2	$
ð5$/�!ÞCàÕ�!-¢0k45�!Þo'	Üë-i2	$&� �!'	$&Þ5âÁ(*� Ü52¨-�45(�4×â�h	')àÕ-*� Þ5' Þ�â � "10
�
	
��� � � 6 + � �� m 6 � ��� àÕÞ¨(! 6 � (F� '" $# �¢m	^�6

��2	$,+i$% y� (¾-*2)$�45'	Ü5� $�-i2	$�"%Þ��c(F2	ÞCà¦ó;ß;4�óo$/(·-*Þ×-*2	$/
	�å4�')$|Þ5â
-*2	$|(Fó105îM.¤'×âÐ4oà7-·�Q$�à,45'���+*�!-*$�.CÞ���'�� � � � 6
�Åâ��Q$�45(i(Fh	ß�$Ò-i2)4�-
-*2	$|"%Þ��a(*2	ÞCà¦ó�� (¾4ë(F-*+iÞ5'	Ü�(*2	ÞCà¦ó×$/ð5$/+*01��2	$/+*$ol�-*21h)(¾01�!$/� .C� '	Ü
4×à,Þ5ß�
	+i$/(i(F� Þ5';+¦4�-i�!ÞëÞ�âK� �úâ�+iÞ5ß -*2)$�(*2	ÞCà¦ó;àÕÞ5'%.C�Å-i�!Þo')(¦67î�.±-Q�å(
$/4o(F0;-iÞ;.C$,+i�!ðo$�-*2)4�-
� � � � 6 + �¾à,Þo(=�¯4�+¦à7-¦4�'�� � 6*6'& m

mRu 6 � � �¢m�ao6
ï 2	�å(ëâ�Þo+*ß×h	�å4�01�!$/� .)(×4ä(F2%4 
@$kâ�Þo+ë-i2	$ 
@Þo(*�!-*� Þ5'Cê±ð5$/�!ÞCàÕ�!-¢0

.C�å4�Ü5+¦4�ß ��2	�åà¦2Ý(*h	Ü5Üo$/(F-i(�-i2	$�ô�h	"	")�!$,ê¯�å4>�W4�').Ý� (�(F� ß��!�å4�+e-*Þ
.C�å4�Ü5+¦4�ß;(·Ü5$,')$,+¦4�-*$�.�â�+*Þoß -*2	$�(F$�(F� ßëh	�å4�-i�!Þo')(·4o(*(*h	ß�� '	Ü�-i2)4�-
-*2	$�á)Þ��ñ� (Q� 'k-i2	$w
)� 45'	$|Þ5â#-i2	$�(*ó105î ï 2	�å(Ò�!'%.C� à/4�-i$/(¾-*2)4�-Ò-*2	$
q ôeh	"	"	� $Õê±�å4>�(sì$X'G$/àÕ-3� (/l·4�-;� $/4o(¢-4
)45+F-i�!0olì4�' 4�+*-*�!âÐ45àÕ-;Þ�â�-*2	$
Ü5$/Þ5ß�$Õ-i+*0;Þ5â�-i2	$&"%Þ��b(F2)Þ1à¦óGî



¶ »�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì°

��� �"! � !��u(�8M*0(�G�3�;:&)(�*`(+-"*0/21�;>(�9
7)*07)(�82m³KL1�&)(MF�7N*�O,I�7R5+]�3s5+C n�(�-"CH5�9
9
3s5+*0/21�3`*0/J5+841�CE7)9
9
7)(�8JqA- (�3�9
7)CQG2&R5S*07)(�8�T©5S- *01�3�Y�[�[QO\309�5�9
9
G:CE7)82]
*0/:1>_�1a*�CE(SKL1�9|5+*�5+8�5�82]�&)1u(+-Jc�[Ld'*0(`*0/:1';:&65+8:1'(�-�*0/:1�9
hMOMi�j.(+*01'*0/21
]�3s5�I2GJ5+&'307)9
1E(+-A*0/:1eCH5���7)CQG:C KL1�&)(MF�7N*@O¨5+9�?A1ECE(SKL1e5k?A5�OU-R30(�C
*0/:1`9
(�G230F�1�i��A/:1`F�(�8M*0(�G2309g5+301�&)(�]�5+307N*0/:CE7)F`30G:828:7)8:]�- 30(�CoY��
	k[��
�
*0(4Y���	k[����Q]2i��A/:1eF�(�8M*
307)<:G�*07)(�8§- 30(�C *0/:1�_�1�*�7)9P301�CE(SKL1kID-R30(�C
*0/:7)9�I2765�]+3s5�C *0(QCH5+hL1.*0/21P1��$1�F�*�F�&)1k5S301�3

1

v1

v

v

z

r

90−α

Observer

Contact discontinuity

v

��� �"!���!��\Fa/21�CH5+*07)F�I�765�]�3s5+C (�-^*0/21¨9
1�*0G2;ZG29
1kI¸*0(�I21�307)KL1¨*0/21
�.G2<:<:&)1®&65k? - (�3H;>(�9
7N*07)(�8�m³KL1�&)(MF�7N*�O¥I2765+]�3s5�CE9�i��A/:1��JG27RIzCE(�*07)(�8
7)9®9
/2(k?�8=<MOzKL1�F�*0(+309�i���-R*01�3HF�(�8\*s5+F�*H?�7N*0/�*0/:1D<>(k? 9
/:(MFsh� g*0/21
�JG27RIH7)9`5�9
9
G2CE1kIE*0(
�J(k?¦5+&)(�8:]e*0/:1.F�(�8M*s5�F�*`I27)9
F�(�8M*07)8\G:7N*�OE?�7N*0/,5
9
CH5�&)&)1�3! 2<:G2*�F�(�8:9�*s5+8M*! :KL1�&6(MF�7)*@OMi��\1�1P*01��\*

"$#&%'#)(+*-,/.
021&*-3546*�,
7 �'���AyS~ x�{\�'�p�a�2� �g� ���\±�vaw$x��ax�� �g}$�\vA�®�|y�wHx68Jva��{�x�}2v���{��R}��4x�}:v
����{\�®���Rx�}2vu�2{2���ax��s��~6v��R}$�f�p�a�2�°vaw$x���x+~ �>yS�Rv0�e�M{��a��{Mv��R�2}��+��²��>vaw$x
�2x+~ �Jy+�6v0�B�L{��a��{Mv��R�2}��^�.x+��x,v����R}J�2��~ ��x,vaw$xE�0x+v:9N�s���Rv�y�w$� }$�·�\Ã<;
�p�2�H{¨va� �4x§y+���D��{���{��$~Rx,va�·v�w$x§�a���$}�¤�yS���2���a�R}$�Uva� �Dx§�\��vaw$x
y+�Jy+�J��},vaw$x�}���xP�.���$~�¤4x68>�|x�ykv�{��®�$� x+}:v��2{2�uva�^�D�M��x.va�M�P{\��¤
v�w$x.�0xSv�{=8>���.{�}�¤U�$�a�2��{\��~R�D�"x^¤$�a� ��x�}b� }2v��4vaw$xEyS�>y+�:�2}b��w$x�}
v�w$xf�0x+v^�a���Rv�y�w$x��f�2}B{\�:{\� }�� ª w$���^¤>�Jx��e}$�\vQw�{\���|x�}B� }zvaw�x��ax
�a�R�,�$~�{Mva� ��}|�f��w$x��ax®vaw$x4��{=8>� �®�$� �"x+���R�>¤�����vaw�x,�M{\����{Mva� ��}|�

� ��>\ ¸�J���U{\}�¤�v�w$x¥{��D�$~R�Rva�|¤>x¥���¨{MvU�D�:�0v·�� $? ���Evaw$xb�0xSv
��x�~R�>yS�Rv0���>Âf�M��x���x+��´\v�w$x+��xQ� ��{4�s��{�~R~�{\�D�2�$}:v��\�A{�y�ySx+~ x+��{Mv��R�2}
�\�Q�4�2~Rx�yS�$~�{\���:{��D{MvDv�w$x�~Rx+��vs¬�w�{\}|¤¸�"���$}|¤${\���¦�\�evaw$x��2�a��¤��
ª w$���HxSÃ¼x�ySv®����@:�$�Rvaxb�a��{\~ ~@´����>v,��{L�B�2�a�M� �M��x��^va� �4x2�'²�v®���
{\~��s�^�"�2���s� �$~ x�´Mw$�M�.x+�2x+��´�vaw�{\v`vaw$���`xSÃ¼x�ySv�� ��¤>�$x��a�R�D�$~ �Hv��^vaw$x
�ax+«�x�ySva� }$�D�|�2�$}�¤${��a�UyS��}|¤>�6v��R�2}����

ª w$x��axE�s� �®��~ {\va� ��}����aw$�M�V�2x+���§~ �6vava~ xE�4�A8>�R}����|x+v0��x�x+},�0xSv
{\}�¤U{\�,�$�Rx�}:v.�:{���x68$ySx��>v���x+����yS~ �2�ax�v��,v�w$x^{\�"x68§�\�gvaw$xQ�"�M�
�sw��Jy�¢¼� ª w$� �'�Dx�{\}|��vaw|{Mv'v�w$x�w$� ��w®��x+~ �>yS�Rv0�ey+���D�|�2}$x+}:v'����B<C
���>va«��M��������vax+}E�2���ax+����x�¤^{�~R�2}$�Pvaw$x��D{��R}E~ ���"x�{28J�����ED.{2y�w$� ~R~ x+�
½�¾2¾��\��� �P¤>�AF§yS�$~RvPva�®x�8>�$~ {��R}U���6v�w$���$v.� }J����¢J� }$�Hv�w$xQ�$�ax��sx�}�ySx
�\�GB<C �:{��.�R}¨v�w$xP�0xSv��"x�{�� �Rv��ax+~R�|�0���svf{M��v�x+�fy+��~ ~R� ��{Mv��R�2}��

HJIJKMLONQPSRUT�V�WEL�N�V
²�v�� �A}��M�¸��x�}$x+��{\~ ~ �H{\����x+x�¤Ev�w�{Mv�~ �M�¦��x�~R�>y+�6v0�H�D�2~Rx�yS�$~�{\�A���$vs¬
«��M���^��x+�$��x��ax+}:vE{\�®���Rx�}2vE�:{��Qvaw|{MvH���E�s�2�4x�w$�M� {2y+ySx�~Rx���{\vax�¤
�J� w$�R�2w$~ �¦yS��~ ~ �R��{Mv�x�¤ {\}�¤¸��{\�ava~ � �R�2}$�YX+x�¤z�0xSv��+´�{\v4~ x�{2�0vD�R}
vaw$xQy+{2�sx�����~R�M�©{�}�¤�� }2v�x+���Dx�¤>��{Mv�x���{����[Z » CQ�+�$\��2�sv�����vaw$���
{�y�ySx+~ x+��{Mv��R�2}�� �fvaw����$�2w2vfva�¨�|x4{�y�w$� x+�2x�¤�{Mvevaw$x4w$x�{�¤·�\��vaw$x
�0xSv^vaw��a�2�$��wBvaw$x4~Rx�{�¤>� }$�¨�|�M� �sw$�>y�¢ ��v�w$x��s��¬�y�{\~ ~Rx�¤��$�����D�>v
x+}:va��{\� }$�Dx+}:v��Dx�y�w�{\}$���a���S�\²
}Dvaw�� ����{\�"x+����x�w|{L��xPx68${\�D� }$x�¤
vaw$��������wH��{\}J�E{=8>��{\~ ~R�^�a�:�D�DxSv��a��y.�s� �®�$~�{Mv��R�2}���v�w$x.x6F§yS� x+}�y+�
�\�Jvaw�x��$�����D�>v�x+}:v���{��R}$�Dx�}2vg�4x�y�w�{\}�� �a�o{2��{P�Dx�{\}|���\�Jva��{\}|�0¬
�px+���a� }$���D���Dx�}2v��$�°va�f{��®�$� x+}:v'�D�2~Rx�yS�$~�{\���:{������Rvaw����>vAy+{\�|�0¬
�R}��®¤>���a�a�>yS��{Mva� ��}'�M²�v�� ���p���$}|¤�´2{2�A��}$x��.����~ ¤4x68>�"x�ySv�´\v�w�{Mv�vaw$x
�p��{2ykv��R�2},�����0xSv��D�2�4x�}:va�$� va��{\}��s�px+���ax�¤Ev��ev�w$x�{\�,�$� x+}:v`x+}J�J�6¬
�a�2}$�Dx+}:vQ¤$x+�"x+}�¤$�Q�2}�vaw$xe�0xSv6]M{��®�$� x+}:vQ¤$x+}��a�6v0�·��{Mv��R�|�O\��2�ax
�R�D�"���av�{�}2v�~R�2´��.x��sx�xPvaw�{\v�yS�J�2~R� }$��´���w$� y�w������|{\�ava��yS�$~�{\��~R�®�R�4¬
�|�2�sv�{\}:v'{Mv�w��R�2w$x+�'¤$x+}��a�6v��Rx��+´�¤>x�y+�ax�{��ax��|vaw�x`�p��{2ykv��R�2}�{\~��0x+vg�D�\¬
�Dx+}:va�$� vaw|{Mvf�2�:x��P�R}:v�� 0=35^61U4�*-,_35`=aA4cb�d�aA4!e �|²�vf���2�$~�¤¨�ax+x��
��}¥vaw$x��|{��a� �Q�\�.vaw�xD�a� �®�$~�{Mv��R�2}��^�$��x��ax+}:vax�¤zw$x��ax4vaw|{MvH�"�\vaw
w$x�{L�J�^{\}�¤®x�@:��{�~2¤>x�}��s�Rv0�§�p���Rvaw,�ax��s�"x�ySv'v���vaw�x�x�}:�J� �a�2}$�Dx+}:v��
�0xSv������Rvaw§��{�¤>��{Mv��R�2x�yS�J��~ �R}��Ew�{L��x��2x+���®~ �M� x�F�y+�Rx�}�yS� x���{Mv�{2yk¬
ySx�~Rx���{\va� }$��{\�,�$�Rx�}:v'�D��~ x�yS��~Rx������6v�w$���$vuy+{����a�R}$��¤$� ���s�>y+� {\va� ��}��
²
}§��{��sv�v�w$���������"x�y+{����axfyS�J��~ x�¤Q�0x+v���w�{L��x��D�2�ax�{�x+���J¤$�:}|{\�D� y
�|�M� �aw$�>y�¢>��v�w�{\}Vvaw$x�yS������x��a�|�2}�¤>� }$�¸{�¤$� {���{Mv�� y��2}$x����p��� x��
vaw$x����$��x��ax+}:vP{,�s��{�~R~ x+��yS���2�����ax�ySva� ��}�{�~"{��ax�{Ev��®v�w$xQ{��®�$� x+}:v
�Dx�¤>� �$�§�k� ª w�x·{2ykv���{\~��aw�{\�"x�´`w$�M�.x+�2x+��´'���fvaw�x¨�"�M� �aw$�>y�¢
{\~��s���ax+x��D��va�Dva�b�|xE� �D�|�2�sv�{\}:vf{��Pv�w$x®¤>x�yS��x�{2�sx^� }¨�D�2�4x�}>¬
va�$� va��{\}��s�px+���ax�¤�va�¥vaw$x·{\�,�$� x+}:v,�Dx�¤$�R�$� �sx�x+���Hv���{\Ã"x�ykv
vaw$xH{2y+y+x+~ x+��{Mva� ��}U�\�A�D��~ x�yS��~Rx��P�4�2�ax^�a�,v�w�{\}�{\va�����!]L� ��}����

£¥xDw�{L�2x4{�~ �a�Uvax��svax�¤B��w�xSvaw�x+�E�$�$~��ax�¤b�0xSv��®{\��x,�D����x4xS��¬
f yS� x+}:v�{Mv.va��{\}|�0�px��a���R}��H�D���Dx+}:va���¹va�,vaw$x^{\�,�$� x+}:v.�Dx�¤>�R���
vaw�{�}lv�w$x yS������x��a�|�2}�¤>� }$�¸�svax�{2¤>���0xSv����Rvawlv�w$x �a{��Dx¥{L��x��s¬
{\�2xb��x�~R�>y+�6v0�2� » ���Dx+��w�{\v4�a�$���$�a���a�R}$�2~R�=�.xb�p�2�$}�¤¦vaw�{\v4x���x+}
�ax�~ {\va� ��x�~R�U~ {��a�2xQ�2x+~ �>yS�Rv0�b�M{\��� {\va� ��}��f¤>�§}$��vf��� ��xE��� �ax^va�U�s� �\¬
}$� f y+{�}2v�y�w�{�}$��x��®� }¦v�w$x¨{��D���$}:vD�\�f�D���Dx�}2v��$� �"x+� }$��¤$xS¬
�|�:�s�Rvax�¤�� }B{\�,�$�Rx�}:ve�2{2�+�"�$�$}|¤${\�Dx+}:v�{\~ ~R�Uvaw$���Q� �f�|x�y+{����sx,�R}
w$� ��wg\z{�y�w=}J�$�,�|x����0xSv��+´gx+��x�}=���6v�w¦yS�J��~ �R}���´�v�w$x+��x�� �H��x+���
~R�Rvsv�~Rx,yS�����$~R� }$���"xSv0�.x+x�}·vaw$x��0x+v�; ��yS�>y+�:�2}�{\}�¤Uvaw�xiha�aw$x�{\vaw-j
�p��� x2�>vaw�xE�|�:�0va¬��aw$�>y�¢§{\�,�$�Rx�}:vP�:{����k� ª w$���P~�{�y�¢§���uyS�2�$�$~ �R}��4���
{\~��s�bvaw$xD��x�{2�s�2}z��wJ�·va�$���$�$~ x+}:vEx+}:va��{\� }$�Dx+}:v^� �Q}$��vH�s� ��}$� f ¬
y+{�}2v�� }kZ » C©�0xSv��+�

Ce�$�P�s� �®�$~�{Mv��R�2}��.��x��axQ{\~��s�,���ax�¤�v��D�4�>¤>x�~"vaw$x^x68>�"x�ySvax�¤
�M{\��� {\va� ��}V���,��{����·���Rvaw°��x+~ �>yS�Rv0�l� }o�D��~ x�y+�$~�{\�¨«��M������£¥x



»�N ³ NoÎÒ´POì¥¨¡¦° � »�N ³�N Ö Ä7Ë L�� ¥× ¢Ào¡Ò ¤£FÄ/¥o°±Çå¡i£·´/Ç=É&´/É&¡¦¥� ¢©¨ÉaÇ £¢´/ÉW°± ¢¡¦Ã­Ã!ÄÕ£��¯¡i ¢°ì ¢´�É&´�Ã­¡¦¿¦©oÃÅÄ,£·´�©5 ��1´POì° �

â�Þoh	'). +*$/� 4�-*� ð5$/�!0��å4�+iÜ5$�#ñð�45�!h	$�(,l·�Ìî $5îìß;4o(*(3(*2	Þoh	� .�.C$�àÕ� �!')$
(F-*$/$�
	� 0Ý���!-*2�ðo$,� ÞCàÕ�!-¢05l=� 'y�!� '	$3���!-*2�Þo")(*$,+ið>4�-*� Þ5')(/î�.¤'¨-*$/+*$�(¢-*ê
� '	Ü5� 0��Q$ â�Þ5h	'%.�-i2)4�-k4y���å.C$�(*2	$/45+;� 4>0o$,+;4�'%. 45'�� ')à,+*$�45(Fê
� '	Ü}ß�Þ5� $/à,h	� 45+�àÕÞoßh
@Þ5')$,'¨-��!'ä-i2	$�æ¢$Õ- #I�I��ý þ �I�;#Áî?.±â¢l
45(�Þ5')$
ß�� Ü52¨-�$�%�
@$/àÕ-/lÒ(Fh%à¦2aàÕÞ5'%.C�Å-i�!Þo')(k45+*$õàÕÞ5ß�ß�Þ5'a45ß�Þ5'	Ü�ÞohC-Fê
á)Þ���(�â�+*Þoß\�!Þ��W� h	ß��!')Þo(*�Å-¢0�ç�è%é�(,l%-*2	�å(�àÕÞoh	� .�$X%&
	�å4�� '}-*2	$/�!+
Þo")(F$/+*ðo$/.Ý�!Þ��Q$,+�ð�4�� h	$/(&â�Þ5+/#Áî g �!')45�!� 0��Q$;2)4>ð5$�(*2	Þ���'Ý-i2)4�-
-i2	$|(*Þ�ê¤à,45�!� $/.�ô�h)"	"	� $�t�4>��â�Þo+¾ß�Þ5� $/à,h	�å4�+ìÞohC-Fá)Þ���(·� (¾4�� ß�Þo(F-
à,$,+*-i4�� '	� 0k4��!ÞCà/4���$X'G$/àÕ-��!'�-i2	$&ð1� à,�!'	�!-¢03Þ5âÁ4�"@Þ��c(*2	ÞCà¦ó@î
�k���·:1�
<�� � ��?����%:¨���5�@���Ð���ä��:��@�C�/���%:}�
��:¨����
#��:1�
_|(�'	Þ5-*$/. � ' �¦j	î!m��!-|�å(�àÕÞoß�ß�Þo'�â�Þ5+|à,Þ5')(*$,+ið�4�-i�!ðo$�'1h	ß�$/+*�åà,45�
à,Þ1.	$/(ë-*Þ)
)+*$�.C� àÕ-×'	$/Üo4�-*� ð5$4
	+i$/(i(*h	+*$�(�h	'%.C$,+�àÕ$/+F-¦4�� '�àÕÞ5'%.C�Åê
-i�!Þo')(,î g �!Þ���(#Ü5� ð¨� '	Ü�+i� (*$Á-*Þ�(Fh%à¦2�
)+*Þo"	�!$/ß;(#4�+i$�h)(*h)4�� � 0|2	� Ü52)�!0
(*h7
@$,+¦(FÞo'	� à5l#4�'%.ä.	�!ðo$,+iÜ5� '	Ü)î ï 2	$3.	�Åö3àÕh)�Å-i�!$�(�ÞCà,à,h	+�"@$/à,45h)(*$
-i2	$;+i4�-*� Þ Þ�â¾� '¨-*$/+*')45�Á-*Þ -iÞ�-i45��$,'	$/+*Üo0�Ü5Þ1$�(|� � ó5$ �	 P l=��2)$,+i$
 �å(¾-*2	$/0�4oà¦2k'1h	ßë"@$,+ÒÞ5â=-*2	$|á)Þ��&î ï 2	$/+*$,â�Þ5+i$5l¨�!'�4ë2	� Ü52)�!0
(*h7
@$,+¦(FÞo'	� à�á%Þ��&lC-*2	$�â�+i4oà7-*� Þ5'%4��=$/+*+iÞ5+�+i$��¨h	� +*$�.�-*Þ 
	+i$/.C�åà7-�4
'	$/Üo4�-*� ð5$/
	+i$/(i(Fh	+i$�� (�+¦4�-i2	$,+�(*ß;4�� �Ìî ï 2	$��!'¨-*+iÞC.Ch)àÕ-*� Þ5' Þ�âÁ$,'Cê
$/+*Üo0õ� Þo(i(F$�(�$�%C4oàÕ$/+*")4�-*$�(�-*2	�å(h
	+iÞ5"	� $,ß î ï 2	� (×�å(×.Ch)$3-*ÞÝ-*2	$
âÐ4oà7-�-*2)4�-�+i$,�å4�-i�!ðo$,� 0y�¾$�4�ó1�!0�.	�!ðo$,+iÜ5� '	Ü�á)Þ���(/l�â�Þ5+�$X%	4�ß�
	� $5l
à/4�'y"%$�àÕÞoß�$�(Fh7
@$,+¦(*Þ5'	�åà,45�!� 0Ý.C� ð5$/+*Üo�!'	Ü ��2	$/'y-*2	$�(F0C(F-*$,ßò� (
à,Þ¨Þo�!$�.k"@$/à/4�h)(*$�-*2	$�(*Þ5h)').�(�
@$,$/.��å(�+i$/.Ch)à,$/.�î

èCà¦2	$/ß�$/(
��2	�åà¦2�45+*$Q(F$�àÕÞ5'%.�Þ5+¦.C$/+
4oà,àÕh)+i4�-*$·� '�(�
)4oàÕ$·-*$,'%.
-iÞ 
	+*ÞC.Ch%àÕ$&ß�Þ5+i$&'	$,Ü¨4�-i�!ðo$�
)+*$�(*(*h	+i$/(Q-*2%4�' � +¦(¢-�Þo+i.C$/+�Þ5'	$�(,î
ï 2	�å(�� (×"@$/à,45h)(*$ � +¦(F-×Þ5+¦.C$/+×(ià¦2	$,ß�$/(�.C�å(*(*��
)4�-i$�(F-*+iÞ5'	Ü�â�$/4�ê
-ih	+*$�( �oh)� à¦ó1� 0y(*Þõ-*2)4�-;(F-*+iÞ5')Ü5� 0y.	�!ðo$,+iÜ5� '	Ü}á)Þ���(�+¦4�+i$,� 0õÞCà7ê
à,h	+/î-.±-�(*$,$/ß;(e+i$/4o(FÞo')4�"	� $5l)-*2	$/'=l%-*Þ��!'1ð5Þoó5$�4�(*à¦2	$/ß�$ë��2	�åà¦2
�å( � +i(F-·Þ5+¦.C$/+ì�!'�(�
)4oàÕ$���2)$,'	$/ð5$,+Q4&'	$/Üo4�-i�!ðo$ 
	+i$/(i(Fh)+*$��å(�
)+*Þ5ê
.Ch%àÕ$/.Ý45(�-i2	�å(|��� � ��� '¨-*+iÞ1.	h)àÕ$�$�%1-*+¦43.C�å(*(*�x
%4�-*� Þ5'#î ï 2	�å(|$X%1-*+¦4
.C�å(i(F��
)4�-i�!Þo'�ß;4>0�$,� �!ß�� ')4�-i$ì-*2)$¾'	$/Üo4�-*� ð5$ 
	+i$/(i(*h	+*$¾"10�ß�Þ�ð1� '	Ü
(*Þ5ß�$&$X%1-i+i4�$/'	$,+iÜ50kâ�+*Þoß '	$/�!Üo21"%Þoh	+*� '	Ü;àÕ$/�!�å(�� '¨-*Þ�-i2	$ 
	+iÞ5"	ê
� $,ß Þ5'	$oî ï 2	$e(ià¦2	$/ß�$�h%(F$�.�"¨0ë-*2	$|àÕÞC.C$�� '�-*2	�å(ì�QÞ5+ióëà/4�'�"%$
(*h	ß�ß;4�+i� (*$/.�45(Qâ�Þo�!� Þ���(�1
� �
� �d + � �d -�� � ��� ��� <Pd � <P - ��� ��� <Pd  <P�� � _�m�6
��2	$/+*$ � �d 4�'). � � �d 4�+i$|-*2	$&(F-i4�-i$�ð5$/àÕ-*Þo+Ò45').�(F$�àÕÞ5'%.3Þ5+¦.C$/+
á)h7%�à,45� à,h	�å4�-*$�. 4�- * + D���* 4�'%. G + m � G +i$/(�
%$�à7-i�!ðo$,� 05l)45').
��+������� î .±â�-i2	� (�(ià¦2	$,ß�$4
	+iÞC.Ch)à,$/(�4}'	$,Ü¨4�-i�!ðo$4
	+i$/(i(Fh	+i$k4�-
* + D 6 m�-*2)$,'Ý(*�!ß�
	� 0}4 
7
)�!0 k �@î-_�mëh%(F� '	Ü;-i2	$ � +i(F-eÞ5+¦.C$/+
á)h7%1$�( � � �
� <Pd � <P �!')(F-*$�45.�Þ�â�-*2	$�(*$/à,Þ5').kÞ5+¦.C$,+ÒÞ5')$/(/î�teÞ�-i$|-i2)4�-
�!-ì� (Á')$/àÕ$�(*(i4�+i0�-*Þ&4o.>æ¢h)(F-�-*2	$�'	$/�!Üo21"%Þoh	+*� '	Ü�àÕ$/�!�å(�4��å(FÞ&(*Þe-i2)4�-
Þ�ðo$,+¦4�� �@à,Þ5')(*$,+ið�4�-*� Þ5'�� (�ß�45�!'¨-¦4�� '	$/.�î

Û 2	� �!$3-*2	�å( � %U.CÞ1$/(�'	Þ�-��QÞ5+ió}â�Þ5+×4�� � 
	+iÞ5"	� $,ß;(/l=�Å-×�Q4o(
â�Þoh	').õ-*Þ "@$;+i4�-*2	$/+&$X'G$/à7-i�!ðo$;�!'ä-i2	$3(F� ßëh)� 4�-*� Þ5')(�
	+i$/(*$,'¨-*$�.
2	$/+*$���2	$/+*$�ðo$,+i0k(¢-i+*Þo'	Ü�+i45+*$,âÐ45à7-i�!Þo')(Ò4�+i$w
)+*ÞC.Ch)à,$/.�"@Þ�-*2}4�-
-i2	$}$/.CÜo$}Þ�â�-*2	$�æ¢$,-�4�-�-i2	$ � + ry"@Þ5h)').	4�+i05lì45'). ���Å-i2	� '
-i2	$;æ¢$Õ-��Å-¦(F$/�Åâ&��2	$/+*$ -i2	$�$,'	â�Þ5+¦àÕ$/.�ð5$/�!ÞCà,�Å-¢0�ð>45+*�å4�-i�!Þo')(;à,45'
à/4�h)(*$;
)+*Þo"	�!$/ß;(,î ï 2	�å( � %Ýà,45'Ý"@$�� ß�
	� $,ß�$,'¨-*$�.Ýðo$,+i0}$/4o(F� �!0
"10ë$/')(*h	+*� '	Ü�-i2)4�-¾-*2	$�á%h&%�ðo$/àÕ-*Þ5+¦(�4�+iÞ5h)').h
	+*Þo"	� $,ß à,$,� � (¾4�+i$
(F-*Þo+*$�.�î	.±-�2)45(
-i2	$�45.Cð�45'o-¦4�Üo$·-i2)4�-ì�!-ì.CÞ1$/(Á'	Þ5-ì�!'1ð5Þo�!ðo$¾� Þo(*� '	Ü
à,Þ5')(*$,+ið�4�-*� Þ5'�Þ�â�4�'10�Þ5â%-i2	$p
	210C(F�åà,45�!� 0×à,Þ5')(*$,+ið5$�.��¨h)45'o-i�Å-i�!$�(,î
\ $�.Ch)à,�!'	Üõ-*2)$�(ià¦2	$,ß�$k-*Þ � +i(F-×Þo+i.	$,+ë� '�à,$,+*-i45�!'�+*$/Ü5� Þ5')(ëÞ�â
-i2	$|Üo+*�å.��å(¾')Þ�-Q4×(F� Ü5')� � à/4�'¨-�
	+iÞ5")�!$/ß "@$/à/4�h)(*$�-i2	�å(¾2%4 
7
@$,')(
45+*Þoh	').;(*2	ÞCà¦ó1(¾4�'101�Q4>0×�!'�Þ5+¦.C$,+·-*Þ×ß�45�!'¨-¦4�� ';ß�Þo'	Þ�-iÞ5'	�åàÕ�!-¢05î

! U#"�8&:�$&%z6G9('	6*)(6�8JB�K,+ G�¡ O
´�©oÃ!ª&Ã­«­§>¡ì ¢´� ¢À¨Ä/¥o§�Í3N�Î�Ä7Ó�«­°¦²�¼�N F «­µ¨µÄ,¥1ª|ÎwN/�5À¨¡iÙ1Ä,£Fª�Çå´,£=«Å¥� ¢¡i£¢¡i°± ¢«Å¥o¬�ªo«­°¤¿¦©o°¤°¤«­´�¥¨°=´/¥| ¢À¨¡�É�Ä/°¤°�?ÐÓ>¡¦Ã­´�¿¦«Ê ÌË£¢¡¦ÃÅÄÕ ¢«Å´/¥¨°¤Ào«ÅÙ&«­¥�É&´/Ã­¡¦¿¦©¨ÃÅÄÕ£
´/©o ��1´POì°�NgG ¡ O
´�©¨ÃÅª&Ä,ÃÅ°¤´�Ã­«­§>¡� ¢´Q ¢À¨Ä/¥¨§3 ©¨§>¡�ÎQ£¢©o£¤Ë�Çå´,£#À¨«­°=Ä/°¤°¤«­°± FÄ/¥o¿¦¡$Oì«Ê ¢À| ¢À¨¡Áªo¡¦Ó>¡iÃÅ´/Ù¨É&¡¦¥� �´,Ç1 ¢À¨¡�¿¦´�ªo¡Ä,¥1ªe»�N�ÎÒ´POì¥o¡¦°-Oì«­°¤À¨¡¦°� ¢´QÄ/¿F§5¥o´POìÃÅ¡¦ªo¬�¡� ¢À¨¡
°¤©oÙ¨ÙC´,£¤ �´/Ç1 ¢Ào¡
Â G � ¢À5£¢´�©¨¬/Àë ¢Ào¡¾Ù5£¢«­´/£¢«Ê ¯Ë�Ù5£¢´�¬/£FÄ,Év«­¥×É�Ä,°¤°¤«­Ó>¡¦ÃÊË�Ù1ÄÕ£FÄ/Ã­Ã­¡¦Ã	¿¦´�É&Ùo©o ¢«­¥¨¬MN
� ©5£×°¤«­É|©¨ÃÅÄ, ¢«­´�¥o° O
¡i£¢¡3¿7Ä,£¤£¢«­¡7ªy´/©o ×´�¥ä ¢Ào¡ @ ¡¦´POì©¨ÃÊÇ|¿¦Ã­©¨°± ¢¡i£�Ä,  ¢Ào¡ÒÎÒ©¨µoÃ­«Å¥×®¯¥o°± ¢«­ ¢©5 ¢¡¾Ç ´/£Q¼QªoÓ/Ä/¥o¿¦¡7ª×�� ¢©¨ªo«­¡¦°�N D «­¥1Ä/Ã­ÃÊË OÁ¡fOì«­°¤À� ¢´ ¢À¨Ä/¥¨§· ¢À¨¡=£¢¡iÇå¡*£¢¡¦¡�²/È�«­¿*À¨Ä/¡¦Ã5��É&«Ê ¢ÀÒÇå´/£GÀ¨«­°@Ó>¡*£¤ËÒÀ¨¡iÃÅÙ5Çå©oÃ>¿¦´�É&É&¡i¥� ¢°�N

�k:�-±:¨�>:1�
�5:1�@ Ä,¿*Ào«­ÃÅÃ­¡i£7² Ö N­²�>k���gA5²1¼ Ö ¼ � ¼e²5¹ Eo² > > >ÍÁÄ,µo£¢«Ê 7²¨�7N­² Ö Ä,¬>Ä�²1¼ NÅ² F ©o¡i ¢À%² D N*>�����
�²o«Å¥/. 6�@10IA2'�3 .54 @G:�6DH B 7$:�$?K4 8�9 B98C6�: A�@�B98(:<;�=-:�$?> 4 K�K 5JB 4 @�K ²>®±¼�½õ��Ë5É&ÙC´/°¤«Å©oÉ Â¾´CN >7¶�Ï�²¡7ª5°�N @ N Ö ¡¦«­Ù¨©o£¤ ¢À � Í3N @ ¡i£¤ ¢´�©5 7²�@�Ã­© O
¡i£ì¼·¿7Ä�ª5¡¦É&«­¿Q³=©¨µoÃÅ«­°¤À ?¡i£¢°¦²�>�A/¹Í
Ào¡i£¢¥¨«­¥%² 3 N È N­²	È�Ä,°¤°¤´�¥)²	Í3N Ö N >k���>º�²1¼¾Ùr4�E�º/º�² >¦¶>ÏÎ�Ä7Ó�«­°¦²CÍ3N 4CN­² C «­°¤ÃBA´�C	¡¦Ãú² 4CN�>k���>º�²C¼ � ¼�¹�¸/¸5²C¶�º >Î�Ä7Ó�«­°¦²)Í3N 4CN­²@È�´/£¢«ÅÄ,£¤ ÌË ?¯��¿*Ào«Å¡iÓ>¡¦¥%² F NÅ² C «­°¤ÃBA´�C	¡¦Ãú² 4CN­² H ´�Ä,£¢¡�²)È N F N­²Ö Ä¦Ë�²¨»�N ³ N­² >����/¶5²	¼·ÙX4 >g>Õº�² > >g>7¶ÎÒ¬�Ä/¥o«�² Ö N­²	Ó�Ä,¥ @ ©o£¢¡¦¥)²	Î�N­²)Ä/¥1ª3ÂQ´,£¢«­¡¦¬>Ä;?±Í�£¢¡i°¤ÙC´o²@¼�N >���� A�²G¼·ÙX4E A >�²J�>Ï�
ÎÒ´ÕÓ>¡/²X4CN C N­²	È�Ä/¥¨ª5Ë�²¨È N C N >k�/¶ A5²1¼¾Ùr4&¹ > >/² 3 ��¹ÎÒ´POì¥o¡¦°¦²>»�N ³ N >k���gA5²>³#ÀoÎy»ÁÀ¨¡i°¤«Å° 6ú½Q¥o«­Ó>¡i£¢°¤«Ê ¯Ë�´,Ç1ÎÒ©oµ¨Ã­«­¥%²,®Ì£¢¡¦ÃÅÄ,¥1ª 9ÎÒ´POì¥o¡¦°¦²C»�N ³ N­² Ö Ä7Ë�²5»�N ³ N >����/¶5²C¼ � ¼ ¹/¹ >�² > >¦¹�¸C «­°¤Ã�A´DC	¡¦Ãú²P4CN­²oÎÒÄÕÓ�«­°¦²5Í3N 4CN­² Ö Ä¦Ë�²>»�N ³ N­²¨È�©¨¥¨ª5 7² Ö N­²*>k���gEo²o¼·ÙX4(E�Ï/Ï�²3 � >D Ä,Ã­ÃÅ¡/²	�7N ¼ N C N F N >���� >/²	È�Â Ö ¼Q��Ï�º,¸5²Cº/¶ >D Ä,Ã­ÃÅ¡/²	�7N ¼ N C N F N­² Ö Ä/¬>Ä�²C¼ N Í3N�>k���>º�²)È�Â Ö ¼Ò�ëÏ�
/Ï�²$
,¶>º3 Ä�ª¨Ä�²	Í3N 4CN­² D «­¿FÀ%²1È N >����gA5²	¼·ÙX4�E>º��5²XA�¹/¶3 ¡¦Ù¨Ù)²C�&NÅ²¨��À5©oÃ­Ã�²1È N 4CN >���¶/¹5²	¼·ÙX4&Ï�
/¸5²Cº�
,¶È�¿1@�¡i¡�²@Í3N D N­²G�� ¢´,£¢¡iË�²�4CN G N EwN­²�G}Ä, ¢°¤´/¥%²)Î�N È N­² F £¢¡i¡¦¥%²@�7NR>���¶�Ï�²¼ � ¼ >g>7¹5²CÏ/¶�ºÈ�«­¿¦´/¥¨´o²|È N­²�ÎÒÄÕÓ�«­°¦²�Í3N 4CN­² Ö Ä¦Ë�²Ò»�N ³ N­² C «­°¤ÃBA´�C	¡iÃ�² 4MNÅ²��5À¨¡* ¤£¢´�¥¨¡/²È N Î�N­²�>k���/¶5²	¼·ÙX4o² E��gEo² 3 Ï�Ï�
³�Ä/ªoÉ�Ä/¥)² Ö N­² @ ¡¦¥¨¿i¡�²��&N­² Ö «­¿*Ào¡i£7² 4CN_>�����
�²�«­¥F. 6�@,0IA2'�3 .54 @o:G6DH BB37$:�$?K 4 8�9
B98J6H:$A�@�B98):<;I=!:�$J> 4 KEK 5JB 4 @�K ²=®±¼�½���ËoÉ&ÙC´/°¤«­©¨ÉÂ¾´CN*>7¶�Ï�²5¡7ª5°�N @ N Ö ¡¦«­Ùo©o£¤ ¢À � Í3N @ ¡*£¤ ¢´�©o 7²
@�Ã­©	OÁ¡i£�¼¾¿7Ä/ªo¡¦É&«­¿³=©¨µoÃÅ«­°¤Ào¡i£¢°¦² >7Ï/¹
Ö Ä/¬�Ä5²%¼�N Í3N­²@ÍÁÄ/¥� LK´o²�4CN­²@ÍÁÄ/Ã­Ó>¡* 7²%Â�N­² Ö ´�ª�£(KM ¬�©¨¡,N�² 3 N D N­²@»%´/£¤£¢¡¦Ã­Ã­¡¦°¦²4CN�>k����¹�²	¼ � ¼�Ï�
 A5²	º,¹����É&«­ ¢À)²¨È N ÎwNÅ²1�5©5 ¤ ¢¥¨¡i£7² F N­²LO�´/£¢§�¡�² H N G N >k���L
&¼ � ¼�¹>Ï,¹5²	Ï/Ï/¹��©o ¢À¨¡*£¢Ã!Ä,¥1ª	² Ö N �7N­²oÎÒ´�Ùo«­ FÄ�²CÈ N ¼ N >�����¹�²	¼¾Ùr4��×¶/¶5²CÏ�º/¹��©o ¤ ¢¥¨¡*£7² F NÅ²
��É&«­ ¢À)²�È N Î�N­²�O�´/£¢§�¡�² H N G N­²�P	«­¥o¥¨¡¦¿F§>¡i£7² H Nn>�����
�²¼ � ¼�¹ >7¶5²Cº���ºÓ/Ä/¥ 3 ¡¦¡i£7² @ N >k�L
�
�²X4CN	Í
´/É&Ù!No³#À�Ë5°�N1Ï/¹5²1Ï�
 AGUÀo«Ê ¢À1Ä/É�² F N @ N >��L
;Eo²�«Å¥ =�A�876 4 @ 4 8&9RQp:R8L% A�876 4 @TS 4�U 6�K ²_4�´/À¨¥GU«­Ã­¡iË � �5´/¥¨°¦²1º/¸MN


