
���������
	��
��
�����������������
������������! #"�$�%�&('*)�+, �-�.
/�0 '21*1�3�45'* �$�46&�+(46783#98:;�! �7<12�=+(46&�>

? @BADCFEHGIAKJML5NOEQPSRUTWVKGYXOVZG�V�[]\^E8_8A`G6abRdc�Afe c�eHPQG�aHCDc6ebX RUgHE E8hiE<PSRjLkAKJ
eHEHlFaFG(V<TmEn@oc�L�LUc�A`e

p,q�rtsOuwvyx�szq�r�{�{}|�~w�=����r���{��U�!q}�y��vy�����
���U���!�t���S�t|���{6{}|y~��
��vy~��F��q}~�vy���f��r��=���=q}���

��� �¢¡¢£¥¤�¦§¤�¨ª©«�¥¬�­ª¤�®#�¥¯(£¢°6­�¡¥¤�£¥©±¯�¡}²#³w¤�´Sµ!¶6µ!²�·=¸º¹�µ�¶�»�¼U½¿¾§¾#�¢­
À«­§²�·=Á�¯(Â§¯�¦
ÃQÄ ®#�¥¯(£¢°6­�¡¥¤�©«£¥¯�Â§¯d·=¡¢£¥­��¢®y¤
Å�£¥Æ§²;¶�¶j£¥Å§¯�Â§¯�ÀtÇ Å§¦§©È°=¯�£¥�¥©È¡¥¯�²�É
¹�¼
¼�¼5·=¡¢£¥­���®�¤�Å�£¥Æ§²#Ê§£¥­�¦§Ë�¯

Ì ¯�Ë�¯�©È°
¯�ÂÍ¼�¼
¼�¼ªÎ�­�Ë�Ë�¯�¾§¡¥¯�ÂÏ¼
¼�¼�¼

ÐÒÑ!Ó¥Ô�Õ�Ö
×�Ô}Ø=Ù�Ú ©«��¾#­�¾�¯(£�¾§£¥¯��¥¯�¦
¡¥��­j¦§¯(Án�¢¾y¯�Ë(¡¢£¥­�À§¯(°
¤�À±Å�¡¥©«¤�¦§­�£¢ÛU¨U¤!Â§¯�À§¤�Ü�Æ�­�À«­�´!©«¯��}²�¾§£¥¤�¾y¯(£¥ÀÈÛ�¡¥­
¬=©«¦§Æj¡ Ú ¯�¯(Ý�¯(Ë(¡¥��¤
Ü�¦§¯(®#Å§À«­�£¯�¨ª©«�¥�¢©±¤�¦,­�¦§Â�¾§£¥¯(¸�¨ª­�©«¦d�¢¯�Þ!Å§¯�¦§Ë(¯ß¯(°
¤
À«Å�¡¥©«¤�¦d©«¦=¡¥¤¿­�Ë�Ë(¤
Å§¦
¡}à Ù�Ú ¯ß©«¨U¾#­�Ë(¡�¤
Ü=¡ Ú ¯��¥¯�Ü*¯�­�¡¥Å�£¥¯���©±¦,Â§©ÈÝ�¯(£¥¯�¦
¡�¾ Ú ¤�¡¥¤�¨ª¯(¡¢£¥©«Ë�á#ÀÈ¡¥¯(£¥�©±�ß¯(°6­�À±Å§­�¡¥¯�Â;²=­�À«¤
¦§Æ�ÁÒ©«¡ Ú ¡ Ú ¯¿©«¦�â#Å§¯�¦§Ë�¯¿¡ Ú ­�¡ß°6­�£¥©±­�¡¥©«¤�¦§��©«¦5¡ Ú ¯�¾ Ú Û��¢©«Ë�­�À�Ë�¤�¦§Â§©È¡¥©±¤�¦§��¤�Üy¡ Ú ¯¿Æ�­
�ß¨U­�Û Ú ­�°
¯Ò¤
¦ª®§£¥¤�­�Â�®#­�¦§ÂË�¤�À±¤�Å�£¥��²yÀ«©±¦§¯d£¥­�¡¥©«¤�� ­�¦§Â�¯�Þ=Å§©«°6­�À«¯�¦=¡�ÁÒ©±Â�¡ Ú ��àyãº¦§Ë�À«Å§�¥©«¤�¦�¤�Ü�¦§¯�®#Å§À±­�£�¯�¨ª©«�¥�¢©±¤�¦Í©±� Â§¯�¨ª¤�¦§�¢¡¢£¥­�¡¥¯�ÂÏ¡¥¤5£¥­�Â§©«Ë�­�À«À«ÛÏË Ú ­�¦§Æ�¯,¡ Ú ¯¾§£¥¯�Â§©«Ë(¡¥¯�Â�Å§ÀÈ¡¢£¥­�°�©«¤�À«¯(¡}²�¤�¾§¡¥©«Ë�­�À�­�¦§Â�¦§¯�­�£¢¸�©«¦§Üä£¥­�£¥¯�Â�Ë�¤�À«¤�Å�£¥�wÂ§Å�£¥©«¦§ÆU­�Ë(¡¥©È°
¯��¢¡¥­�£�Ü2¤�£¥¨ª­�¡¥©«¤�¦;à!å�£¥¯(¸�¨U­
©«¦��¢¯�Þ!Å§¯(¦§Ë�¯�¯(°
¤
À«Å�¡¥©«¤�¦
©±��­�À«�¥¤j�¥¯�¯�¦�¡¥¤�Æ�©È°
¯Ò­j¦§¤
¦�¸�¦§¯�Æ�À«©±Æ�©È®#À«¯ Ë�¤�¦=¡¢£¥©È®#Å�¡¥©«¤�¦ª¡¥¤�¡ Ú ¯ÒÀ«Å§¨ª©«¦§¤��¥©È¡�ÛU©«¦U¡ Ú ¯�¦§¯�­�£¢¸�©«¦§Üä£¥­�£¥¯�Â5Â§Å�£¥©«¦§Æ�¡ Ú ¯wá§£¥�¢¡�Ü*¯(ÁH¨ª©«À«À±©«¤�¦§�Û=¯(­�£¥��¤�Üz¯(°
¤
À«Å�¡¥©«¤�¦S­�¦§Â�� Ú ¤�Å§À«ÂS¦§¤�¡w®�¯�¤
¨U©«¡¢¡¥¯(Â�Á Ú ¯�¦�°=¯�£¢Û5Û=¤�Å§¦§ÆU�¢Û!�¢¡¥¯�¨U��­�£¥¯�®y¯�©«¦§Æª¨ª¤=Â§¯�À«À±¯(Â;à#ÊW©±¦§­�À«ÀÈÛ
²�Á�¯ ¾§£¥¯��¥¯�¦
¡Ò­Ë�¤�¨U¾#­�£¥©±�¢¤�¦Ï¤�Ü�¤�Å�£�¾§£¥¯�Â§©«Ë(¡¥©«¤
¦§�¿¡¥¤U¤�®#�¥¯�£¢°�­�¡¥©«¤�¦§�¿­�¦§Â�¡�Áw¤U¤�¡ Ú ¯�£Ò£¥¯�Ë�¯(¦=¡¿Ë�¤!Â§¯(�¿¤�Ü�¯(°
¤�À±Å�¡¥©«¤�¦§­�£¢ÛS��Û�¦
¡ Ú ¯��¥©«�}à
æ�ç�è5é�ê=Õ�ë�Ó�Øzì ­
À«­�´�©«¯���í#¯�°=¤�À«Å�¡¥©«¤�¦;² ì ­�À«­�´�©«¯���í#Ü*Å§¦§Â§­�¨ª¯�¦
¡¥­
À�¾#­�£¥­�¨ª¯(¡¥¯(£¥��² ì ­
À«­�´�©«¯���í#ã�·�îQ² ì ­�À«­�´�©«¯��}í§�¢¡¥¯(À±À«­�£¿Ë�¤�¦=¡¥¯�¦
¡

ïWðÒñºò�ó
ôöõ�÷�øWù#ó�ú±õßò
ûÒü 4�&�$�'* ;%64,+(:�4,)z'*-� �4646&('* �ý 0 -!&�þÍ-�ÿ��j'* ;$�1*4�9 /������	� >�
�$ö)�46%6+�&��=1
4 ü -�1*"�+('*-� ;�=&�9n�Ï-�7�4�1*$ /
� û�� $}>U3z�!$�467Z-� Z$ö+(461212�=&ª)�-!);"�1t�
+('2-! 
$ö9y §+(:�4�$�'*$�:;� ü 4¿);&(- ü 4� 5+(-,3�4 '*�S)W-=&�+��! §+ß+(-�-!12$�'* 5+(:;4 �! ;�!1ä9y$�'*$
-�ÿ�+(:�45$ö+��
&,ÿ�-!&(�Í�=+('*-� ]:;'*$ö+(-!&�9]-�ÿßý§�!12���y'*46$ / 4!. ý�.���4�'ä+(:�4�&(46&�4�+
�!1º. ������� >�.��j:�4 � 1*-§�! F$�"�& ü 469 / 4!. ý�.���"� � O46+S�!1º. ������� >5�! �7
+(:�4��� �ý�1*-	����"�$ö+�&��!1*'2�! � 7�� $�"y& ü 4�9 / 4!. ý�.�  -�1*1*46$�$ ������! > 0 '*1*1
)�&(- ü '*7�4�� ü �!$ö+Ï �"���3�46&�-�ÿ�ý��!12����9O$ö)�4�%�+�&��n+(:;�=+�
 0 'ä+(:`+(:;4
�!'*7S-�ÿ � û�� $"
§�Í��9�3�4j"�$�4�7Sÿ�-!&Ò'*�S)W-=&�+��! §+�$ö+��=+('*$ö+('*%��!1#$ö+(";7�'*46$
-�ÿw+(:�4�%�:�4��Ï'*%��=1ß4 ü -�1*"y+('*-� #
�'* �'ä+('t�=1����=$�$�ÿ�"� �%6+('*-� �$��! �7n$ö+��
&
ÿ�-!&(�Í�=+('*-� 8:�'*$ö+(-!&('*4�$�-!ÿ�ý§�!12����'246$6.

�ß�=þy'* �ýª+(:�4�4"$�46%6+($�-�ÿ� �463;"�12�=&¿4��Ï'*$�$�'*-� Ï'* §+(-��!%6%6-�"� #+Ò3�4%�
%�-!�Í46$S46$�$�4� §+('2�!1 0 :�46 f7�46&(' ü '* �ýb+(:�483�&(-§�!7y3z�! �7f%6-�1*-�"y&($Ï-!ÿ
ý§�!12���y'*46$�$�"y3'&�46%6+�+(-]$�"y3;$ö+��! §+('2�!1�$ö+��=&ªÿt-!&(�Í�=+('*-� <&��=+(46$6.��j:�'*$
7�-�4�$� �-!+ß-� �1*95�=)�);1ä9U+(-,1*-�%��!1§$ö+��
&�3z"y&($ö+($"
�3;"y+�%6-�"�1*7��!1*$�-,:;� ü 4
'*�Ï);1*'*%��=+('*-� �$ ÿt-!& ü �=&('*-�"�$)(�"y3;3;1*4�+¢9�)�4�$j7�"y&('2 �ý�+(:;4+*;&($ö+�ÿ�4 0
:#"; �7y&(467��Ï'*121*'*-� �9§4��=&($,-�ÿ�4 ü -�1*"y+('*-� #
�'�. 4�.�+(:�4ª������'2��"�� �!ý�4
-�ÿd+(:�4<�Ï-�$ö+Í7�'*$ö+��! §+�ý§�=1t�,�y'*4�$S �- 0 -!3;$�4�& ü 4�7W.�-ª46$ö);'ä+(4Q+(:�'*$
ÿ��!%�+�
W&(46$�";1ä+($��=&(4Í%6-� §+('* #";-!";$�1ä9b3�4�'* �ýQ);"y3;12'*$�:�467 0 :�4�&(4Ï+(:�'*$
)�&(-!3;1246� '2$�%6-��S);124�+(461*9�- ü 4�&(1*-�-!þ§467#
;�Í�!'* ;1ä9�7;"�4ª+(-S+(:�4512�!%(þ
-�ÿw$�"�'ä+��=3;1*45�Í-�7�461*$6.�.¢+d'*$�+(:�46&(46ÿ�-!&(4��Ï �4�%64�$�$(�
&�9��! �7�'*�Ï)�-!&��
+��! §+�$ö+(46)ª+(-�'* ;%61*"�7;4���)�&(-!)�46&�+�&(4��=+(�Ï46 #+�-!ÿ� �463;"�12�=&�4��Ï'*$�$�'2-! 
�=+d� 0 '*7�4ª&��= ;ý!45-�ÿß�Í4�+��!1*1*'*%�'ä+('*4�$6.

.¥ O%�-� � �46%6+('*-� 0 'ä+(:O-�"y& 0 -!&�þ 0 'ä+(:`�Ï4�+��!1 )�-�-!&Sý��!12���'�
'*4�$ 0 4�:z� ü 4�)�&(4 ü '*-�"�$�1*9Ï7�4 ü 4�1*-!)�467 � û�� $�ÿt&(-�� 7�'/$�4�&(4� §+j�=)��
)�&(-§�!%�:;46$"
5�=121�-�ÿS+(:�4�� &(46124 ü �! §+K�
+H1*- 0 �Ï46+��!1*1*'*%�'ä+('*46$��! �7

0214365 7
8:92;�</36=>;?1?@4A614BC=DBE=F7 íHG�£¥©±¬ Iy­
Ëö¬=£¥©«�¢�¥¤�¦;²k¯(¸�¨U­
©«Àtí
J,KML%N�OQP,R�S%N�KML�T,T�UWV�X�R	T%Y�K�U:O[Z,Z\O
T�]

'* �%�1*"�7�'* ;ýn�b �4�3;";12�=&S%6-��S)�-� �4� §+ /_^ 46&(ý ü �!1*1 ����!�� 
a`d1*-�ÿ�$�$�-! 
���	!�� >�.�(�4�&(4 0 4Q)�&(4�$�46 §+]�H ;4 0 
¿�Ï-!&(4cb;4"��'*3;1*4<�= ;7D"y)��º+(-	�
7;�=+(4]�Í-#7;461�'* §+(46 ;7�467Oÿ�-!&�+(:�4]'* §+(46&�)�&(4�+��=+('*-� O-!ÿ,1*- 0 +(-n'* ��
+(4�&(�Í467�'2�=+(4����=$�$¿ý§�!12���y'*46$ 0 'ä+(:�'* S+(:�4,ÿ�"�1*1�&��! �ý�4,-�ÿW�!ý�46$ �! �7
�Ï46+��=121*'*%6'*+('*46$�-!3;$�46& ü 4�7W.'.¥�S)�&(- ü 46�Í46 §+($�%6-��Ï)z�=&(467Í+(-�$�'*�Ï'*1t�
&
%6-�7�4�$¿'* �%�1*"�7�4,)�&(4%�����='2 Í$�4�d#"�46 ;%64d4 ü -�1*"y+('*-� ��= ;7]�5$�-!);:�'*$ö+('/�
%��=+(467Q+�&(4��=+(�Ï4� §+�-�ÿ� �4�3;";12�=&,46�Ï'2$�$�'*-� W.

� '2 �%64K-�"y&����='2 '2 §+(4�&(4�$ö+<1*'*4�$Q'* +(:;4K4 ü -�1*"y+('*-� -�ÿ�1*- 0
+(-n'* #+(4�&(�Ï4�7�'2�=+(4����=$�$Sý§�!12����'246$"
�%�:;46�Ï'2%��!1 4 ü -!12"y+('*-� F'2$� �-!+
+�&(4��=+(467��=+ +(:�'*$¿$ö+��!ý!4�. ûÒü 4� Ï+(:;-!";ý!:]�5%�-! #+('* #"�-�"�$�1ä9Í'* �%�&(4��!$C�
'* �ý8�Ï4�+��!1*12'*%6'ä+¢98'*$U7�4"*; �'ä+(4�1ä9<4%��)�4�%�+(4�7�ÿ�-!&Uý§�!12���y'*46$�"� �7�46&5�
%61*-�$�4�72�º3�-��]$�%64� ;�=&('*-�
��Ï-�$ö+�ý§�!12���y'*46$j7�-�
��Í-!$ö+�%�4�&�+��!'* �1ä9M
y"� 2�
7�4�&(ý�-�'2 �ÿ��!1*1�-�ÿ�ý§�!$6. ^ 4�$�'*7�4�$,:#9�7�&(-!ý�4� n�! �7�:;461*'*";�e
 ü �
&('2-!";$
�!�Ï-�"� §+($�-!ÿw:�4�� ü 9<461246�Ï4� §+($,$�:�-�"�1*7n�=12$�-Ï)z�=&�+('*%6'ä)��
+(45'2 Q+(:�4
'* �ÿ��!1*1=)�&(-�%64�$�$6. � -!&(4�- ü 46&�
�$�461246%�+(' ü 4�1*-�$�$�-!ÿ�%}:�46�Í'*%��!1!4�1*46�Í46 §+($
ÿ2&(-�� $ö+��
&($ 0 'ä+(:�'2 D�Ký§�!12���#9f'*$��!1*$�-Z4%��)�46%6+(467#
¿'* f)z�=&�+('*%6"��
12�=&Í'* f12- 0 �����!$�$Ï$ö9y$ö+(46� / 7;4cf¿-�"� �ýK46+��!1º. �����	g 
�-ih û &(%�-�1*4
4�+ª�!1º. ���	��� >�.#�j:�'*$�4%$W46%�+U%6-�"�1*7n4 ü 46 �3W4�'*�Ï)�-!&�+��= #+�'* b���!$C�
$�' ü 4�ý§�!12���y'*46$�'*ÿ�+(:;4�$ö+��=&]ÿ�-!&(�Ï'* �ýZ&(46ý�'*-� D&(46$�'*7;46$]ÿ��=&]ÿt&(-��
+(:�4b%646 #+�&(4�-�ÿ�+(:�4bý!&�� ü '*+��
+('2-! z�=1�)�-!+(46 #+('2�!1º.�j� ;7�4�&]$ö)W46%6'/*;%
%6-� �7�'*+('*-� �$"
ß+(:;4Q�=�Í-�"� §+Ï-!ÿ,:�4�� ü 9O461*4��Ï46 #+($��Í��9O4 ü 46 O7;4%�
%�&(4��=$�4Ï7�"y&('* �ý8%�4�&�+��!'* n4�)z'*$�-�7�46$U'2 �+(:;4�1*'2ÿt46+('*�Ï4�-�ÿ �]ý§�!12���#9
/ `d1*-�ÿ�$�$�-� ������� >�.�� )�&(-!)�46&Í+�&(4��=+(�Ï46 #+Í-�ÿ�%}:�46�Í'*%��!1�4 ü -�1*"��
+('*-� Hÿ�-!&�1*- 0 �j+(-<'* §+(46&(�Ï4�7�'2�=+(4����!$�$5-=32&�46%�+($ 0 -�"�1*7H&(4�d§";'ä&(4
%6-��S)z1*4�+(4]þy �- 0 1*4�7�ý�48-�ÿ,+(:;4Q7y9y ;�!�Ï'*%�$S-�ÿ,+(:�4<$ö9�$ö+(4��e
w+(:�4
+('*�Ï4"��$�%��!1*4�$8-!ÿ�'* ;ÿ��!1*1_
�+(:�4Ký§�=$<%6-� �$�"��Ï)�+('*-� &��=+(4Z�= ;7 +(:�4
4
&�46%6+('*-� Í-!ÿ�%�:;46�Ï'2%��!1z461*4��Ï4� §+($6.M.¥ �12�!%(þÍ-!ÿ��53�4�+�+(46&¿)�&(4�$�%�&('ä)��
+('*-� #
 0 48+(:�4�&(4�ÿt-!&(4Q�!$�$�"��Í4Q%6-� �$ö+��! §+Ï�Í4�+��!1*1*'2%6'ä+¢9K4 ü -�1*"�+('*-� 
-�ÿ�4��!%�:F$�46)z�=&��
+(4]$ö+(4�1*12�=&5)W-=)z"�12�=+('*-� 0 'ä+(:;'* F��ý§�!12����9�.\�j:�4



» I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦
$ö)�4�%�+�&��!1,46 �46&(ý=9f7�'2$ö+�&('ä3;"y+('*-� �$ /
� û -U$}>�)�&(-�7�"�%�467f+(:;'*$ 0 ��9
���69Z+(:�4� O3�48�Ï' �y4�7Z+(-H$�'*��"�1t�
+(4�+(:�484"$�46%6+S-�ÿd�b�Í4�+��!1*1*'*%"�
'ä+¢9F7�'2$ö+�&('ä3;"y+('*-� W. � 4Q%612�!'*�m+(:;�=+S+(:�'*$Ï�=)�);&(-��!%}:`$�:�-�"�1*7`3W4
 �-Í1246$�$d�=)�)�&(-!)�&('t�
+(4ª+(:z�= �%61*-�$�4�7Q3�-��Q�Ï-�7�4�1*$�$�"y32&ö4�%�+d+(-Í�!7
:�-�%S�Ï-�7�' *z%��=+('*-� �$�-�ÿÒ+(:�4�&��=+(4�-�ÿ¿'* �ÿ��!1*1��! �7H���!$�$C��1*-�$�$U ;46%%�
4�$�$(�
&�9H+(-<���
+(%}:H+(:�4Í�Í4�+��!1*1*'*%�'ä+('*4�$d-!3;$�4�& ü 4�7W. .¥ H+(:;4Íÿt"y+("�&(4
0 4 0 '*1*1,:�- 0 4 ü 4�&8'* ü 4�$ö+('*ý§�=+(4Q+(:�4�)�-�$�$�'ä3;'*12'ä+¢9O+(-F7�46&(' ü 4�'* 2�
ÿ�-!&(�Í�=+('*-� I�
3W-!"�+�+(:�4b%}:�46�Í'*%��!1,4 ü -�1*"�+('*-� D7;'ä&(46%6+(1ä9fÿ2&(-�� �
+�&(4�4%� ��� (M�Ï-�7�461d%6"y&�&(4� §+(1ä9`3�46'2 �ýZ7�4 ü 461*-!)�4�7Y�=+]-�"y&�'2 �$ö+(' �
+("y+(4 /�� :;�=&��!$ö9� �	g�g2� >�
Ò'* �%612"�7�'* �ýK�n&(4��!1*'2$ö+('*%�+�&(4��
+(�Í46 §+Í-!ÿ
$ö+��=&,ÿ�-=&(���=+('*-� ])�&(-�%�46$�$�46$6.

�j:�4S+�&(4��=+(�Ï4� §+ª-�ÿ¿7�";$ö+5'*$��= ;-=+(:;4�&5'*�S)W-=&�+��! §+ª3;"y+5$�'2� �
'*1t�
&(1*9Z7�'��Í%6";1ä+S'*$�$�"�4Q$�'2 �%64]+(:�4Q$�'���4	
w%}:�46�Í'*%��!1�%�-!�Ï)�-�$�'ä+('*-� 
�! �7Z7�'*$ö+�&('*3;"y+('*-� K-!ÿj7�"�$ö+�)z�=&�+('*%�1*46$5�Í��9 ü �=&�9H%�-� �$�'*7�46&��
3z1ä9
�! �7b124��!7<+(-]12�=&(ý!4�7�'/$�4�&(4� �%64�$d'* �+(:�4�ý�1*-!3z�!1ß$ö)�46%6+�&��=1ß7;'*$ö+�&(' �
3;"�+('*-� W. � '*�Ï);1*4]ý�46-��Ï46+�&('*46$�-�ÿ,7;"�$ö+���$ö+��=&Ï7;'*$ö+�&('ä3;"y+('2-! ;$ 0 '*1*1
:�- 0 4 ü 46&�3W4ª'* �%�1*"�7�4�78'2 <�Sÿt"y+("�&(4 ü 4�&($�'*-� Q-�ÿß+(:�4ª�Í-�7�461º.

.¥ U+(:�'*$�)z�=)�4�&�
 0 4w)�&(4�$�46 §+�+(:�4Ò%6-�7�4¿�=+�'ä+($W)�&(46$�4� §+ß$ö+��!ý!4¿-!ÿ
7�4 ü 461*-!);�Í46 §+ª�= ;7b'2 ü 46$ö+('*ý§�=+(4�+(:�4�'*�Ï)z�!%�+U-!ÿÒ �463;"�12�=&U46�Í'*$C�
$�'*-� Q�= ;7�)�&(4"���Í�!'* ]$�4�d#"�4� �%64U4 ü -�1*"y+('*-� �-� ]+(:�4��Ï-�7�4�1*1*'* �ý�-!ÿ
+(:�4 � û -U$�-!ÿ�ý��!12���y'*4�$6.M.¥ �$�4�%�+('*-� � 
 0 4�-�"y+(1*'* �4,+(:�4��Í�!%�:;'* 2�
46&�9b-� 0 :�'*%}:n+(:�4S%�-#7;4S'*$U3z�!$�467 ��'* n+(4�&(�Í$U-�ÿÒ+(:�4S%�-��S);"2�
+��=+('*-� ;�!1��Ï4�+(:;-#7�
#$ö+(4�1*12�=& 4 ü -�1*"�+('*-� ;�=&�9S+�&��!%(þy$"
�$ö+(461212�=&��=+(�Ï-	�
$ö);:;4�&(46$"
�);:�-!+(-�'*-� �'����=+('*-� Z�Ï-�7�4�1��! �7Oý�46 �46&��!1��=$�$�";�S)�+('*-� �$
"�$�4�7W.�.¥ Y$�46%6+('*-� �$
	K�! �7�� 0 4�'* ü 46$ö+('*ý§�=+(48+(:�4����!ý! ;'ä+("�7�4
�! �7�7�"�&��
+('2-! �-�ÿ� ;4�3;"�1t�
&U�= ;7<)�&(4%�����='2 <$�4�d#"�4� �%64�4%$W46%�+($d'* 
7�'/$�4�&(4� §+¿);:�-!+(-��Ï4�+�&('2%)*;1ä+(4�&($ �! �7�ÿ�-!& 7�' $�46&(46 §+ �Ï46+��!1*1*'*%�'ä+('*46$6.
� 4�%�+('*-� � '2 �%61*";7�46$��8%6-��S)��
&('2$�-! K-�ÿ¿+(:�4S%�-!12-!"�&($U)�&(4�7�'*%�+(4�7
3#9 -�"y&Q%�-�7�4b+(-O+(:�-�$�4H-�ÿ5+ 0 -`-!+(:�46& � û�� $6. �j:�4n%�-�1*-�"y&($"

1*'2 �4 &��=+('*-�$��! �7S4�d#"�' ü �!1*4� §+ 0 '*7�+(:�$�)�&(4�7�'*%6+(467Ï�
&(4�+(:�4� �+(46$ö+(4�7
�!ý§�!'* �$ö+�-!3;$�46& ü �=+('*-� �$�'* ª$�4�%�+('*-� � . � 46%6+('*-� � %6-� §+��!'* �$ß��$�"�� �
���
&�98-!ÿ�-�"y& *; �7�'* ;ý!$d�! �7��Sÿt4 0 %6-� �%612"�7�'* �ýS&(46�Í�=&�þy$6.


�ð��������nõw÷����
�j:�4,$ö)�4�%�+�&��!1;4 ü -�1*"y+('*-� ;�=&�9�$ö9y §+(:�46$�'2$Ò%�-�7�4j);&(46$�46 #+(467Í'* Ï+(:�'*$
)z�=)�46&,"�$�46$,�S$�46+,-!ÿß$ö+(4�1*12�=&�4 ü -�1*"y+('*-� ;�=&�9Í+�&��!%(þy$"
�+(:�46-!&(46+('*%��!1
$ö+(4�1*12�=&w�=+(�Í-!$ö)z:�4�&(4�$ö)�46%6+�&����! �7S�,);:�-!+(-�'*-� �'����
+('2-! ��Ï-�7�461#+(-
)�&(4�7�'*%6+ß%6-�1*-�"y&($w�! �7 � û -U$�ÿt-!&�ý§�!12����'246$ß�=+��!ý!4�$�3W4�+ 0 464� g � ���
�d9�&�.��j:�4j$ö+(461212�=&w%6-��S)W-! ;46 §+�'*$w&(4�)�&(4�$�46 §+(4�7�3#9S��$�'* �ý�1*4�$ö+(4�1 �
12�=&ª)�-!);"�1t�
+('2-! H4 ü -�1 ü '* �ýQ�=+5%6-� �$ö+��! §+��Ï4�+��!1*12'*%6'ä+¢9���� g . g�g�� 

g . g	g ��
 g . g�gM! 
 g . gM��g -=& g . g � g 
 0 :�-�$�4]'* �'*+('2�!1Ò�Í�!$�$�ÿ�"� �%6+('*-� 
/ . � �¿> ÿ�-�1*1*- 0 $��S$�'* �ý�1*4"� ü �!1*"�4�7])W- 0 46&,1t� 0

� /���� � >!� 7#"
7 � �%$ ��&�'

0 'ä+(:;'* �+(:;4j�Í�!$�$Ò'2 §+(4�& ü �=1)( � 1 
 � "+* .M�j:�4� �-!&(���=12'����=+('*-� �%6-� 2�
$ö+��! §+  '*$�:;4�&(4Q7�4�+(46&(�Ï'* �4�7F3#9F+(:�48+(-!+��!1��Í�!$�$S%�-! ü 46&�+(467
'* #+(-F$ö+��
&($6.)�j:;4b�Ï-�7�4�1��!1*1*- 0 $Í+(:�4n"�$�4b-�ÿ5�! §9Y"�)�)�4�&Q�! �7
1*- 0 46&��Í�!$�$�1*'*�Í'ä+U3�46+ 0 464� g . gM! � ���	g-,�. �! �7F�! §9 ü �!1*"�4Í-!ÿ
� .

�j:�4<$ö+��=&�ÿ�-=&(���=+('*-� f:�'2$ö+(-=&�9f%��! D3�4<�Ï-�7�46121*467f"�$�'2 �ýF�
%�-! ;$ö+��= #+U$ö+��
&Uÿt-!&(���
+('2-! <&��=+(4 /
� �0/U>�-!ÿ¿�=&�3;'ä+�&��=&�9<7�"y&��=+('*-� 
/21 >43

� �5/ /267�81 >!� ,:9
1 g<;=6>;=1

� �0/ /267�81 >0� g 6>?=1

-!&�
Ò�!1ä+(4�&( z�
+(' ü 4�1ä9�
�� � �0/ $�"y3'&�46%6+Ï+(-H4"�#)W-! ;46 §+('2�!1j7�4�%�&(4��!$�4
- ü 46&�+('2�Ï4@3

� �0/ /267�A1 >!� ,:9
1 4%��) /8B 6

1 >
0 :�4�&(4 1 '*$�+(:;4�4"��ÿt-�1*7;'* �ýb7�46%��69Z&��
+(4]-�ÿj+(:�4 � �5/�.\.¥ Z3W-=+(:
%��!$�46$ ,:9 &(4�)�&(4�$�46 §+($U+(:�4�+(-!+��=1��Í�!$�$ª� ü �='212�=3;1*4�ÿ�-!&U$ö+��=&ªÿ�-!&��
�Í�=+('*-� W.

C�DFEGD�H0IKJ@L�LNMPOQJ�RTSGL�UVIAWXSGYGMPO[Z:IKO\M+]@^`_
.¥ <-=&(7;4�&�+(-Ïÿt-�1*12- 0 +(:�454 ü -�1*"y+('*-� Q-�ÿß$ö+��
&($�3�46+ 0 4646 g . gM! � ���	g
,=. �
+��Ï46+��=121*'*%6'*+('*46$���� g . g�g�� 
 g . g�g ��
 g . g�g�! 
 g . gM�	g �! �7 g . g � g
+(:y&(-�"�ý�:Y�!1*1�'*�Ï)�-!&�+��= #+Ï$ö+��!ý�46$Í-�ÿ�4 ü -�1*"�+('*-� #
�$ö+(4�1*12�=&Ï+�&��=%�þy$
ÿ2&(-�� $�4 ü 4�&��!1�7�' $�46&(46 §+d�!"y+(:�-!&($,:;� ü 4ª3�464� <�!7�-!)�+(467W.

�j:�4 +�&��!%(þy$ 7�4 ü 4612-=)W467 3#9 +(:�4 ��4� �4 ü � ý!&(-�"y)
/   :;�=&�3�-� � �4�1�4�+n�=1�. ����� 	�a � %�:;�!1*124�&�46+b�!1º. ���	��� a � %�:;�!46&(4�&
4�+Y�=1�. ����� 	!�2
�3ba   :;�=&�3�-� � �4�1846+D�!1º. ������� >O�=&(4 "�$�4�7 +(-
ÿt-�1*12- 0 +(:�4 4 ü -�1*"y+('*-� -�ÿ�$ö+��=&($fÿt&(-�� +(:�4%�64�&(-i�=ý�4 �Í�!'* 
$�4�d#"�4� �%64 /\c � � � >,+(-8+(:�4Ï4� �7K-�ÿ¿+(:�4  ��º3;"y&( �'2 �ýQ);:;�!$�4Ïÿ�-!&
�d;�,%e7,�.=; ���	g �=+j�=121f� 
§+(-5+(:�4d46 �7]-!ÿ�+(:;4,4��=&(1ä9Ï�!$ö9y�S)��
+(-!+('*%Ïý!'t�= #+53�&��! �%�: / û ���+� ^ >�ÿt-!& �g;h,%e7,�.i; � �! �7Z"y)
+(-Q+(:�4�(�4"�_bz�!$�:Zÿ�-!& gkj !�;l,%e7,�.im � �=+n��� g . g	g�� 
 g . g�g �
�! �7 g . g�gM! . �j+o��� g . gM�	g �! �7p��� g . g � g 
�+(:�46$�4�+�&��!%(þy$�ÿt-�1*1*- 0
+(:�4�4 ü -�1*"�+('*-� H+(-<+(:;4 û ���+� ^ +(:y&(-�"�ý�:�-�"y+�+(:�4�46 #+('ä&(4Í�Í�!$�$
'* §+(46& ü �!1 g+j !:;q,%e7,�.r; � . û�ü -�1*"y+('2-! Oÿt&(-!� +(:�4 (�4"�_bz�!$�:
+(-F+(:�4 û ���+� ^ ÿ�-=&Q$ö+��=&($]3�4�+ 0 4�46 gkj !s;t,%e7,�.um � �=+
��� g . g	g�� 
 g . g�g ��
 g . g	gM! '*$,'* ;$ö+(4��!7�%6- ü 4�&(4�7�"�$�'* �ýÏ+(:�4�+�&��=%�þy$
3#9  ��!$ö+(4�1*12�! �'d46+Q�!1º. /����	�2� >�
j$�'* �%�4b+(:�4n:�-!&('���-� §+��!1d3�&��! �%}:
/ ( ^ >��Í-=&�)z:�-�1*-�ý!'246$Íý�46 �46&��=+(467D3�9f+(:�4 ��46 �4 ü �K+�&��!%(þy$]�=&(4
þy �- 0  b+(-�3W46%6-��Í4 ü 4�&�9�&(467b&(46ý§�=&(7�1*4�$�$U-�ÿÒ�Ï46+��=121*'*%6'*+¢9�. �j:�'2$
$ö+�&��=+(46ý!98'*$�ÿt"�&�+(:�4�&,7�'2$�%6"�$�$�4�7Q'2 Q$�46%6+('*-� � .X	#.

ûÒü -�1*"y+('*-� �!1*-� �ý +(:�4Y);&(4%���Í�!'* $�4�d§";46 �%�4 /�� � � >K:;�!$
+(:�46 b3�4�46 H�!7�7�4�7nÿ�-=&ª$ö+��=&($�3�46+ 0 4646 g+j !v;w,%e7,�.%; � "�$C�
'* �ý,+(:�4¿+�&��=%�þy$�3#9 ^ 4�&( ;�!$�%6-� �' ������� 
=�! �7�ÿ2&(-�� +(:�4 û ���+� ^ +(-
+(:�4 0 :�'ä+(4¿7 0 �=&(ÿ;�! �7�);12�! �46+��
&�95 �4�3;";12�,$ö+��=ý�4 ÿ�-!&�$ö+��=&($�'* 5+(:�4
&��! �ý�4 g+j !x;y,%ez,=.s; � "�$�'* �ý]+(:�4S:§9y7y&(-�ý�46 2�,�! �7H:�4�1*'*"��
3;"y&( �'2 �ýS+�&��=%�þy$j3#9
{¿�!$�$�'*1*'t�=7;'*$}| � -�-�7 /������ ��>�.2.¥ Q-!&(7�46&�+(-
�Í�=þ§4j+(:;4~�64�&(-��!ý�4�)�-�$ö+����+� ^ �Í�!$�$¿�! �7Í�Í�!'* Ïÿ�"�461z�ª"� ;' d#"�4
ÿt"; �%�+('*-� <-�ÿ c � � � �Í�!$�$"
��!1*1W+�&��!%(þy$,%�-!�Ï);"y+(4�7Q";$�'* �ýÍ�=&�+(' *��
%6'2�!1*1*9U4� �:;�! �%64�7�-!&�&(467�"�%�467��Í�!$�$C��1*-�$�$ß&��=+(4�$ß-! �+(:�4Ò&(4�7�ý!'t�= #+
3�&��! �%�: / / � ^ > 0 46&(4�4%�y%�1*"�7�4�7�ÿt&(-�� +(:;4�$�4�+�.#�j:�'*$�$ö+�&��=+(4�ý=9
0 '*1*1ß �-!+ª��$�4�%�+d+(:;4 *; ;�!1ß);&(467�'*%6+('*-� �$d$�'2 �%64�+(:�4�+�&��!%(þy$U�!%�+("��
�!1*1ä9Ï46�S)z1*-�9�4�7Í%�- ü 46& +(:�4d$(�!�Í4�&��! �ý�4�'* �1*-�ý /2� >Ò�! �7
�����<�! �7
0 '*1*1�3�45'* §+(46&�)�-�12�=+(46787�"y&('2 �ýS+(:�4ª%�-!"�&($�45-!ÿ�%��!1*%�"�12�=+('*-� W.

�j:�45ý§�
)Q3�46+ 0 4646 û ���+� ^ �! �78+(:�4U)�-�$ö+����+� ^ :z�=$j3W4646 
3�&('*7�ý�4�7O";$�'* �ýn%}:;�=&��!%�+(4�&('2$ö+('*%]1*"��Ï'2 �-�$�'ä+('*46$��= ;7O+('*�Í4%��$�%��!1*4�$
/\� ��g�� 9�&�>j-�ÿ�+(:�4�+(:�4�&(���!1*1ä98);"�12$�'* �ý �+� ^ );:;�!$�4 / � '*121*$�-� 
���	��! 
 ��g�g�g >5ÿt-!&Ï�!1*1 $ö+��=&($�1*4�$�$��Í�!$�$�' ü 4�+(:;�! ��,=. . �j:�46$�4
 #"���3�4�&($��=&(4S3z�!$�467K-� Z�Q%6-���3;'2 ;�=+('*-� n-�ÿ¿+(:�46-!&(46+('*%��!1w�Í�!$�$
1*-�$�$Ò&��=+(46$ �! �7�-!3;$�4�& ü �
+('2-! ;$"
§'* 0 :�'*%�:Í$�4�1*46%6+('*-� Ï4"$�46%6+($Ò:;� ü 4
%��=&(46ÿ�"�1*1*9Í3�4�46 8+��=þ§46 <'* §+(-Í�!%6%6-�"� #+�.

�ß- 0 �����!$�$n+�&��=%�þy$bÿt&(-�� +(:�4 ��9§-! ���ý=&(-�"y) /   :;�=3�&('*4�&�|
^ �
&���$�4 ������� >Ò:z� ü 4�3�464� 8�!7�-!)�+(4�7�+(-�46 ;%6-��S)z�!$�$�+(:�4�4 ü -�1*"��
+('*-� ª-�ÿ�$ö+��=&($ 0 '*+(:ª�Í�!$�$�4�$�'2 U+(:�4�&��! �ý�4 g+j gM!�;�,%ez,=.=m g+j ! .
� '* �%�4Ï+(:�46$�4Ï+�&��!%�þ�$5+(4�&(�Í'* ;�=+(4Í�=+��! F�!ý�4Í-�ÿ ��g �d9�&�
�'ä+�:;�!$
3�464� n �4�%64�$�$(�
&�9�+(-8�Í�=þ§4�1*'* �4��=&U4%��+�&��=)�-�12�=+('*-� �$d'* n1*-�ý /26 >�'* 
-!&(7�4�&Í+(-H-!3�+��!'* D� *; ;�!1�7;�=+��n)�-�'* §+Í�=+��! D�!ý�4Q-�ÿ ��� �d9�&�.
�j:�46$�4��Ï-�7�4�1*$Ï"�$�4< �-� 2��ý!&(469f�=+(�Ï-�$ö);:�46&(46$"
 0 :�'*%�:f&(46$�-�1 ü 4�$



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ �

+(:�4Q+(4��S)�46&��
+("�&(4%��1*"��Í'* �-�$�'ä+¢9F7�'*$�%6&(4�)z�! �%�'*46$Í�=+Ï+(:;483W-=+�+(-��
-�ÿ�+(:�4�1*- 0 ���Í�!$�$�$�4�d#"�4� �%64�)�&(46$�4� §+U'* �)�&(4 ü '*-�"�$�ý�46 ;4�&��=+('*-� �$
-�ÿz1*- 0 ���Í�!$�$��Í-#7;461*$6.��U&(-�"y)z� | �ß-!"�+ /�������� >ß%6-��S)z�=&(4�7�$�4 ü �
46&��=1;1*- 0 ���Í�!$�$Ò�Ï-�7�4�1*$Ò�! �7Ï%�-� �%61*";7�467�+(:z�
+Ò+(:�4�-� �4�$Ò%�&(4��
+(4�7
3#9Q+(:�4 ��9§-! ���ý=&(-�"y)�);&(- ü '*7;467<+(:�453�46$ö+U�!ý!&(464��Ï46 #+ 0 'ä+(:<-!3��
$�46& ü �=+('*-� �$6.

��1*1;+�&��!%(þy$  �-!+j� ü �!'*12�=3;1*4d�=+ +(:�4d�Ï46+��=121*'*%6'*+('*46$�"�$�467]'* Í+(:;4
��4� �4 ü �K$�4�+]:;� ü 4<3W4646 D3�4�46 I1*'* �4��
&(1*9O'* #+(4�&����= ;7Y4%��+�&��=)�-	�
12�=+(4�7Y'* I1*-�ý / ��>S+(-F%6- ü 4�&Q�!1*1 * ü 4n�Ï4�+��!1*12'*%6'ä+('246$S%}:�-�$�46 ÿt-!&
-�"y&U�Í-#7;461_
��= ;7#
�'2 �+(:�4�%��!$�4�-�ÿ�+(:�4�)�-�$ö+����+� ^ +�&��=%�þy$"
��!1*$�-
+(-b%6- ü 4�&�+(:�4]ÿt"�121¿�Í�!$�$�&��! �ý�48�=+ ��� g . g�g2� .��j:�4 c � � � +(-
û ���+� ^ +�&��!%�þ�$�3#9   :;�=&�3�-� � ;461�46+Ï�!1º. ���	��� :;� ü 483�4�46 `4%�'�
+�&��=)�-�12�=+(467�"�)b+(--��� g . g � g "�$�'* ;ý]��)�&(-�%64�7�"y&(4�+(:z�
+U%61*-�$�4�1ä9
���
+(%}:�46$F4��!%�: +�&��=%�þ +(- +(:�4Y-!&('*ý�'* ;�!1 c � � � +(- (�4%�_bz�!$�:
+�&��!%(þy$�3#9 � %}:;�!4�&(46&S4�+Ï�!1º. /������ 	!�#>ª7;"y&('* �ýn%6-��Í�Ï-� F$ö+��!ý�46$
-�ÿ�4 ü -�1*"y+('*-� W.

CfDXCfD������)S�O I�M+Y�I>M	�
�#OKS���W
�
M#IKW S+Y�]`S+YVY#JP]PIKJ��pIKS�����H
JkR S#L�UVIAWXSGY

� � � $ö+��=&($��=&(4��!$�$�"��Í467b �-!+,+(-�%6-� §+�&('ä3;"�+(4ª+(-Í+(:�45+(-=+��!1ß1*"2�
�Í'* �-�$�'ä+¢9n-�ÿ +(:�4Íý§�=1t�,��9n3�4�ÿt-!&(4Ï4��Ï46&(ý!'2 �ý<ÿ2&(-��M+(:;46'ä&�7�";$ö+¢9
)z�=&(4� §+��!1�%6-�%6-�-� �$6.��j:�4ª+('2�Ï4%��$�%��!1*46$j-�ÿ�+(:;46$�4U);&(-#%�46$�$�4�$�:;� ü 4
3�4�46 F�!7�-!)�+(467Fÿ2&(-�� ^ 46&( ;�!$�%6-� �' /������	� >�. ûÒü 46 K+(:�-�"�ý�:Z+(:�'*$
%�-=&�&(4�%�+('*-� �'*$�)�&(-!3z�=3;1ä9��
);)�&(-!)�&('2�=+(4�'* �+(:�4j-=);+('*%��!1#&(46ý�'*-� #
��=$
'*121*"�$ö+�&��=+(467]3#9]+(:�45ý§�
)<3�4�+ 0 4�46 8+(:�4 (U��9§�!$�:�'�+�&��=%�þQ�= ;78+(:;4
-!3;$�46& ü 4�7Z3;'ä&�+(:Z1*'* ;4Ï-�ÿ � �ß�!"y&(' $ö+��=&($�'2 H+(:;4�(�46&�+ �6$ö)�&("� ;ý��
/,";$�$�461W7�'2�!ý!&��!� / 4!. ý � +��!:�1*46& ���	!�! >�
y'ä+j�Í��9� �-!+j3�4U�!$ &�"�$ö+(' �
*;4�7n'* �+(:�4�'* �ÿt&��
&(4�7 / .K/ª>�. .¥ �%�1*"�7�'2 �ý�+(:�46$�4�46��3W467�7�4�7n$ö+��
&($
0 -�"�1*7Í:�- 0 4 ü 4�&¿&(4�d§";'ä&(4�$�"�3;$ö+��! §+('2�!1;4"$�-!&�+�
�$�'2 �%64j+(:�4�'ä& � û -U$
�=&(4ª3�&(-§�!7�4�&d+(:;�! <�Ï$�'2 �ý�1*4U+(4��S)�46&��
+("�&(4�3z12�!%(þ�3�-�7y9 /
� :#"�4�+
�!1º. ���	!M� >��! �7<�Í��98 ;-=+�3W4 0 46121 �º&(4�)�&(4�$�46 §+(4�783#9Q-!"�&,%�"y&�&(46 §+
1*'*3�&��=&�9�-�ÿ�$ö+(4�1*12�=&,�
+(�Í-�$ö);:�4�&(4�$6.

�j:�4H%6-!&�&(46%6+('*-� ÿ�-=&<+(:�4n)z�=&(46 §+��!1ª%6-�%�-#-� -� �1ä9 �=)�);1*'246$
+(-8+(:�4S)�&(4%�����!'* H$�4�d#"�4� �%64�+�&��!%�þ�$5"�$�467K'* H+(:�4�&��! �ý�4 g+j ! ;
,%ez,=. ; � 
��= ;7i �-!+Z+(- +(:�4Y1*- 0 ���Í�!$�$K+�&��!%(þy$ g+j gM! ;
,%ez,=.sm g+j !n/ %6- ü 4�&('* ;ý�+(:�4�)�&(4%�����!'* n$�4�d#"�46 ;%64Ï�=$ 0 4�1*1��=$
12�=+(46&Ò$ö+��=ý�4�$}>ß7�";4j+(-ª+(:�4�12�!%(þ�-�ÿ�7�4�+��!'*1*4�7�);&(4%���Í�!'* Ï$�4�d§";46 �%�4
+('*�Í4%��$�%��=1246$jÿt-!&�+(:�4�$�45-!3'&�46%6+($6.

CfD��fD���S�OAW ��SGY�I\M+L���O\MkY�]����vS�O����#S#LXS��bW J _
� '2 �%64�+(:�4�)�&(-�%64�$�$d&(46$ö)�-� �$�'*3;1*4�ÿt-!&U�Í�!$�$C��1*-�$�$�-� �+(:;45&(4�7bý�' �
�! §+Ò3�&��! �%�: / / � ^ >ß'*$Ò �-!+�)�&(-!)�46&(1ä9�"� ;7�4�&($ö+(-�-�7#
M( ^ �Ï-�7�4612$
�=&(4�$ö+('*1*1�:�'*ý�:�1ä98"� �%�4�&�+��!'* W. �j:�'*$�3�4�%6-��Ï4�$�4�$ö)�46%�'2�!1*1ä98�=)�)z�=&��
4� §+Ò'2 S12- 0 �Í4�+��!1*1*'2%6'ä+¢9�ý!12-=3z"�12�=&Ò%61*";$ö+(4�&($ / �   $}>�
 0 :�4�&(4�$ö+��! 2�
7;�=&(7��Ï-�7�4612$��=&(4�"� ;�=3;1*4 +(-,&(46)�&(-�7�"�%64 +(:�4 0 '*7�4¿&��! �ý�4�-!ÿ�( ^
�Í-=&�)z:�-�1*-�ý!'246$�-=3z$�4�& ü 467W. .¥ F-!&(7�4�&�+(-�$�4�+�+(:�4�$ö+��!ý�4�ÿt-!&�-�"y&
�=)�)�&(-§�!%�:S+(-�+(:;'*$w)�&(-!3;1*4��e
 0 4j)�&(46$�4� §+ ��$�:;-=&�+�&(4 ü '*4 0 -�ÿ;+(:;4
-� 2��ý�-�'* �ý]7�463z�=+(4��=3�-�"y+�+(:;4�$�46%�-� �7�)z�=&��!�Ï46+(4�& / �Í4�+��!1*1*'2%6'ä+¢9
3�4�'* �ý�+(:�4 *�&($ö+�>,&(46$ö)�-� �$�'ä3z1*4�ÿt-!&ª7�4�+(46&(�Ï'* ;'* �ýÍ+(:�4��Í-!&�);:�-�1 �
-�ý!9�.

^ 9��!$�$�"��Í'* �ý�+(:z�
+��Í-!&(4��Í�!$�$�' ü 4d$ö+��=&($�4%��)�4�&('246 �%�4,�Í-!&(4
'* #+(46 �$�4b�Í�!$�$]1*-�$�$]�!1*-� �ýZ+(:�4�/ � ^ 
��!ý�4<3W46%6-��Í46$]�Z ;�=+("2�
&��!1�%��! �7�'*7z�
+(4ªÿ�-!&�+(:�4ª$�4�%6-� �7Q)z�=&��!�Ï4�+(46& / 4�. ý�.��;";$�' � � 46%6%�'�|
/,4� G�6'2 �' ���M�	� >�.M(�- 0 4 ü 46&�
§�!$ :;�!$�3W4646 ��=&(ý�"�4�7Ï3#9 ^ "�-� ;�! � ;-
46+Q�!1º. /�����!	� >Í$�4 ü 46&��!1d)z�=&��!�Ï46+(4�&($8�Í��9Y);12��9Y�Ï-!&(4n-!&Q1*46$�$

$�'*ý� �' *;%��! §+O&(-�1*4Y3�-!+(: 0 '*+(:�'* ��$ö)�46%�' *;%I%�1*"�$ö+(4�&f�! �7 3�4"�
+ 0 464� Q%61*";$ö+(4�&($6.���$ 0 �=$�7;'*$�%6"�$�$�4�7Q3#9  ��
+��!12�! |�7�4 ��&(4�'ä+��!$
� �=%}:�46%�- /�������� >�
�+(:�4 + 0 - %61*";$ö+(4�&($ � 	��! �7 � � 	 0 :�'*%�:
:;� ü 4Q�n$�'*�Ï'*1t�
&S�!ý�4 /  ��=+(4612�! �| 7�4c�;&(46'ä+��!$ � �=%}:�46%�- ���	��� a
� -�:� �$�-� 
| ^ -�1ä+(4 ���	��! a@{ �! �7�46 ^ 46&(ý ������� a'�d&("� �7z�=:;1 ������� >
$ö+('*1*1�$�:;- 0 �Ï1t�
&(ý�4�7�' $�46&(46 �%�45'* ( ^ �Í-!&�);:�-�1*-�ý!9�. � '*�Í'*12�=&(1ä9�

 ��=+(4612�! /Q�	g�g�g >S�! �7�{ �! �7�46 ^ 46&(ý /Q��g�g�g >�
Òÿ�-�"� �7D+(:;�=+Í+(:�4
7�' $�46&(46 �%�45'* ( ^ �Í-!&�);:�-�1*-�ý!9]3�46+ 0 4646 �-!+(:�4�&dý§�!12�!%�+('2% �   $
)�&(- ü 467D+(-�-Z12�=&(ý�4Q+(-K3�4b�!%6%�-�"� §+(467Yÿ�-!&Í3#9Y�!ý!4�7;4�)�4� �7�46 #+
�Í�!$�$51*-�$�$��!1*-� �4Í�! �7H+(:;�=+��!ý�4Ï%6-�"�1*7��! �"w3�4S+(:�4Ï7;-!�Í'* ;�! §+
$�46%�-! ;7;�=&�9])z�=&��!�Ï46+(4�&�.

.¢+�:;�!$�3W4646 Zþy �- 0  Oÿt-!&S��1*-� �ý<+('2�Ï4Ï+(:;�=+�+(:�4 � %�"�1ä)�+(-!&
7 0 �=&(ÿ�ý§�!12���#9I%6-� §+��!'* �$<�! "; #"�$�";�!1*1ä9Y&(4�7 ( ^ )�-!);"�12�=+('*-� 
ÿt-!&ª'ä+($U:�'*ý�:n�!ý�4S�! �7n1*- 0 �Ï4�+��!1*12'*%6'ä+¢9 /\c '2 � ����!	g a:-ª�6  -�$ö+��
���	! �Ga � �=+(46- ������! >�.a.¥ Y+(:;46'ä&�&(4�%64� §+8$ö+("�7�9Y-�ÿª+(:�4bý§�!12���#9
(�"y&(1*4696���5461*124�&�4�+��!1º. /����	��� >W �-!+(4Ò+(:;�=+ 0 :;'*1*4�+(:�4�&(4¿'*$ß��$ö+�&(-� �ý
%6-� �%�46 §+�&��=+('*-� S-!ÿ;+(:;46$�4�&(467 ( ^ $ö+��=&($w+(- 0 �
&(7;$w+(:�4j%646 #+�&(4	
� �-
ý!&��=7;'*46 §+,'2 <�!ý!45'*$�ÿ�-!"; �7W.

�j:�46&(4f$�4�46�Í$H+(- 3�4Y� $ö9�$ö+(4��Í�=+('*%`+(4� �7�46 ;%�9�ÿ�-!& �   $
0 'ä+(:�3;12"�4�4%��+(46 ;$�'*-� �$�-�ÿ�+(:�4i( ^ +(-]%�-! #+��='2 b$�"y)�46&ª-��#9yý�46 ��
)�-�-!&w$ö+��=&($"
§�!$w�Ï4��!$�"y&(467�3#9�+(:�4o( `$#,�;4 * &(4612�=+(' ü 4��=3;"� �7z�= ;%646$/  ��=+(4612�! | 7�4 �;&(46'ä+��!$ � �=%}:�46%�- �	g	g�g a: ��=&�&(4�+�+�� | �d&��=+�+(-! 
���	��� >�. � '* �%�4Ï$ö+��=&($ 0 '*+(:n+(:�4�$�4Ï%}:�46�Í'*%��!1w)�&(-!)�46&�+('*46$��=)�)�4��=&
+(-K3�4<1*-�$�'* �ýK�Í�!$�$��=+]�= I�
3z �-!&(�Í�!1*1ä9O:�'2ý!:f&��=+(4	
¿��$�4�%�+('* �ý
/ � ^ 4 ü -�1*"y+('2-! 8�=$ 0 46121��!$�12�=+(4�&�$ö+��!ý�46$"
�7;4�+��!'*1*4�7�7�' $�46&(46 �%�46$
'* �%}:�46�Í'*%��!1#%6-��S)W-!$�'*+('*-� ��Í��9 0 46121#%6-� §+�&('ä3z"y+(4¿+(-d+(:�4 $�46%�-� �7
)z�=&��!�Ï4�+(46&�4"$�46%6+�. .¢+�'*$�+(:�4�&(4�ÿt-!&(4Í �4�%646$�$(�=&�9K+(-�"� �7�46&($ö+��! �7
+(:�4K�Ï46%}:;�! �'*$�� +(:;�=+<'2 2b;"�4� �%64�$8+(:�4 ü �=&('2�=+('*-� �$8-�ÿ�%�:�4��Ï' �
%��!1�%�-��S)�-�$�'ä+('*-� <-�ÿ�+(:�4�$ö+(461212�=&d�=+(�Ï-�$ö);:;4�&(46$6.�  -!+�+�&(461*1�|i7;�
  -�$ö+�� /�����!2� >ª$�";ý!ý�4�$ö+(467f�<)�&('*�Í-!&(7�'2�!1¿-!&('*ý�'* F-�ÿj+(:�4 ü �=&('2���
+('*-� �$"
�)�-�$�$�'ä3;1*9O-=&('2ý!'2 ;�=+('* �ýH'* `+(:�4Q)�&(-�%646$�$�4�7D46 ü 4�1*-!)�46$Ï-�ÿ
'* §+(46&(�Ï467;'2�=+(4%���Í�!$�$ �+� ^ $ö+��=&($<+(:;�=+�)�-�1*1*"y+(4�7 +(:�4Z �4��=&�3#9
%61*";$ö+(4�& 4� ü 'ä&(-� ��Ï4� §+¿3#9Ï7�'/$�4�&(4� §+��=�Í-�"� §+($6.6.¥ Ï+(:�'2$¿%��!$�4,+(:�4
%�:�4��Ï'*%��!1 ü �=&('2�=+('*-� �$d-�ÿw+(:�4�%�1*"�$ö+(4�& / � ^ $ö+��=&($ 0 -�"�1*7b3�4�-�ÿ
�F);"y&(461*9Y$ö+(-�%�:;�!$ö+('*%��=1� z�
+("�&(4!. � 4�+(46&($�-! /�����!�� >Ï$�"�ý�ý�46$ö+(4�7
+(:;�=+,+(:�4�$�4�%6-� �7<)z�=&��!�Ï46+(4�&d�Ï'*ý�:§+d3�4ª&(4�12�=+(467Q+(-�$ö+(461*12�=&�&(-	�
+��=+('*-� W.".¥ÿy$�-2
�$�";%�:��! �4%$�4�%�+����69��=12$�-�4"�#)z12�!'* U+(:�4 �
3z"� �7;�! �%�4
�! �-��Í�!1*'*4�$�+(:y&(-�"�ý�:�+(:�4�'* �7�";%�+('*-� �-�ÿ;7�4646)��Í' �y'* �ý�)�&(-�%�46$�$�46$6.
� -�$ö+Í1*'äþ§461ä9K+(:�46&(4 0 -�"�1*7`3�4Q�H%6-���3;'2 ;�=+('*-� O-�ÿ�)�&('*�Í-=&(7;'2�!1
�! �7<'* �7�"�%�467Q-!&('*ý�'* �.

�� �-!+(:�46&�)�-�$�$�'ä3;'21*'ä+¢9Í'*$ +(:;�=+�+(:;4 / � ^ $ö+��
&($��=&(4U$ö);"� Q"y)
3#9<$ö+(4�1*12�=&d%6-��Ï)z�! �'*-� �$,&(46$�"�1*+('* �ýÍ'* b�! b'* �%�&(4��!$�467��Í�!$�$�1*-�$�$
�! �7H�Í$�"�3;$�4�d#"�4� §+�+(4� �7�4� �%�9Q+(-]4� �7b"y)n'2 <+(:�4�3;1*"�4�)z�=&�+U-�ÿ
+(:�4 ( ^ .f/d'*%�: /������M� >�
�:�- 0 4 ü 4�&�
W&(4�ý§�
&(7H+(:�4S'2 2b;"�4� �%64Sÿt&(-��
3;'* ;�=&�9O%6-��S)z�! �'2-! ;$�+(-n3�4]'* ;$�"+�Í%6'*4� §+�. � -!&(4Q'*�S)�-!&�+��! §+(1ä9M

�! �7�)�-�$�$�'ä3;1*9Q%�-=&�&(4�12�=+(467 0 'ä+(:<+(:;45&(4612�=+(' ü 4�ÿ2&(4�d#"�46 �%69Q-�ÿw3;'/�
 ;�=&('*46$��= ;7Z+(:#"�$�%6-��S)z1*46�Í46 §+��=&�9�
ß�Í��9n3�4Í+(:�4�'* 2b;";46 �%�4Í-�ÿ
�Í�!$�$�' ü 4U)z12�! �4�+($,�!$d�
&(ý�"�4�783#9 � -!þ�46&�| (U�=&�)z�@� /Q�	g�g	g >�.

�j:�4Y%�-! ;%61*"�$�'2-! i��"�$ö+Z3W4f+(:;�=+Z+(:�4�&(4D����9�3�4I� &('*%�:
$ö)�46%6+�&("�� -!ÿªÿ��!%�+(-!&($Í3�4�:�'* �7Y+(:�4�$�4�%6-� �7Y)z�=&��!�Ï46+(4�&]4%$�4�%�+
�! �7b+(:;�=+ª�=ý�4�)�&(-!3z�=3;1ä9<);12��9y$U���Í'* �-!&d&(-�1*4�. ûÒü 46 b$�-�
��Í-�$ö+
� û�� $Qý!4� �4�&��!1*1*9D4��S);1*-�9Y4 ü -�1*"y+('*-� ;�=&�9D+�&��!%(þy$8ÿ2&(-�� 46'*+(:�4�&
+(:�4 ��46 �4 ü �O-!& � �!7�- ü �`ý!&(-�"y) 0 'ä+(:;-!"�+Qÿt"y&�+(:;4�&<�Í-#7;' *;%����
+('*-� �$"
��! �7Í+(:�4�&(4�ÿt-!&(4,'*�Ï);1*'*%�'ä+(1ä9��!$�$�"��Ï4d+(:�4,$�46%�-� �7Í)z�=&��!�Ï4"�
+(4�&Ò+(-U3�4,�!ý�4!.6��-5$ö+("�7�9�:�- 0 +(:�'2$�:§9�)�-!+(:�4�$�'*$Ò�Í��9S��$�4�%�+�+(:�4
)�&(467;'*%�+(4�7�$ö)�46%6+�&��!1�4 ü -�1*"y+('*-� �-�ÿ�ý§�=1t�,�y'*4�$ 0 4U:;� ü 4�%�:�-�$�46 ]+(-
�!7�-!)�+d�! Q-!)�)W-!$�'2 �ý ü '*4 0 .



� I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦
.¥ Í-!&(7�46&¿+(-5)�&(-!)�46&(1ä9S%6- ü 4�& +(:�4 0 :�-�1*4�&��! �ý�4d-�ÿW-=3z$�4�& ü 467

�Í-=&�)z:�-�1*-�ý!'246$ß�=+ß1*- 0 �Í4�+��!1*1*'2%6'ä+('*4�$"
}+(:�4Ò+(:�46-!&(46+('*%��!1�( ^ ���+� ^
+�&��!%(þy$d3#9  ��!$ö+(461212�! �'�46+U�!1º. /������'� >�:;� ü 4�3W4646 b%6-��Ï)z�=&(467�+(-
+(:�4]�Ï-!&�);:�-�1*-�ý�'*%��!1¿%61t�=$�$�'/*;%��=+('*-� Z-�ÿ ( ^ $�ÿ�-!&S��12�=&(ý!4] #"�� �
3�46&�-�ÿ �U�!12�!%�+('*% �   $ / (U�
&�&('2$ ������� >�.a�;-!& ��� g . g�g�� 
 g . g�g �
�! �7 g . g�gM! 
��=121y+�&��!%�þ�$ %�&(-�$�$�'* �ý�+(:�4,'* �$ö+��=3;'21*'ä+¢9�$ö+�&('ä)�'* �� 0 ��9
+(:;�=+j7�-�46$� �-!+�$�4�46� +(-�3�4d$�"y);)�-!&�+(467�3�9Í+(:�46$�4�-!3;$�46& ü �=+('*-� �$
:;� ü 4Í3�464� K4%�y%612"�7�467Zÿt&(-��M+(:�4Í$�46+�. ûÒü 46&�9H$ö+��=& 0 'ä+(:K'* �'*+('2�!1
���=$�$ª3�4612- 0 � . �
,�. '*$U+(:�4� K�!$�$�"��Í467H+(-Q3�4Ï4�d#";�!1*1ä9b1*'*þ�4�1ä9
+(-�ÿ�-�1*1*- 0 �! §9]-!ÿ�+(:�4�&(4��Í�!'* �'* ;ý ( ^ ���+� ^ +�&��!%(þy$6.��j:�'2$ );&(-��
%�467�"y&(4 0 '*121�$�'2��"�12�=+(4d�5$�46%�-� �7Í)z�=&��!�Ï46+(4�&¿+(:;�=+ '*$¿$ö+(-�%�:z�=$ö+('2%
'* � ;�=+("y&(4��! �7Í&(4�$�"�1ä+ '2 ��= 8�=ý�4"��'* �7�46)�46 �7;46 §+�7�'*$ö+�&('ä3;"�+('*-� Í-!ÿ
$ö+��=&($��!1*-� �ý�+(:�4 ( ^ +(:;�=+ 0 4�%�12�!'*� 0 '21*1�ý�' ü 4U��3W4�+�+(4�&j%6- ü 4�&��
�!ý�4j-�ÿz+(:�4j�Í�! §9i( ^ �Ï-!&�);:;-!12-!ý�'*4�$ / 4�$ö)�46%�'2�!1*1ä9��=+ ��� g . g�g�� >
%�-! �*�&(�Ï4�7Q-!3;$�4�& ü �
+('2-! z�=121ä9�.

-U"�4F+(-I+(:�4O$�%��
&(%�4O-!3;$�4�& ü �=+('*-� ;�!1��Í�=+(46&('2�!1�-� �:�'2ý!:;4�&
�Í4�+��!1*1*'*%�'ä+¢9 �   $"
W+(:�'*$U+(46%�:; �' d#"�4�3�&(4��=þy$ª7�- 0  K�
+���� g . gM�	g
�! �7 ��� g . g � g 
Uÿ�-!& 0 :�'*%�: 0 4`:z� ü 4f%�:�-�$�46 +(- �!7�-!)�+H+(:;4
�Í-=&(4j���='2 �$ö+�&(4��!� �
);)�&(-§�=%}:S)�&(- ü '27�467�3#9�+(:�4j"�$�4j-�ÿ���46 �4 ü �
+�&��!%(þy$ /   :;�=&�3�-� � �4�1�46+��!1º. ������� >�.��j:�'2$�$�:;-!";1*78 �-!+j&(46$�"�1ä+�'* 
�! §9 ý!&(4��=+<'* �%�-! ;$�'*$ö+(46 �%69I'* +(46&(�Ï$Q-!ÿ��Ï-!&�);:�-�1*-�ý!9�
j"; �1*46$�$
+(:�4 ( ^ 3W46%6-��Í46$¿)�&(-�ý!&(46$�$�' ü 4�1ä9�3z1*"�4�&j�=+��Ï4�+��!1*12'*%6'ä+('246$��=3�- ü 4
��� g . g�gM! .

� '* �%�4�-�"y&�( ^ $ö+�&��=+(4�ý=9Ï�!$�$�"��Í46$Ò+(:�4,4%�y'*$ö+(4� �%64�-�ÿW�ª12�=&(ý�4
ü �
&('24�+¢9�-�ÿ;:�-!&('���-� §+��!1#3�&��! �%}:S�Ï-!&�);:�-�1*-�ý�'*4�$ 0 'ä+(:�'* �4��!%�:S$ö9y$C�
+(4�� �=+,12- 0 �Ï46+��!1*1*'*%�'ä+('*46$"
�%��!"y+('2-! <��"�$ö+�3W4ª+��
þ§4� 0 :;46 ��=)��
);1*9�'2 �ýK+(:�4��Í-�7�461�+(- ü 46&�9f$��Í�!1*1d$ö+(461*12�=&�$ö9y$ö+(46�Í$ / 4!. ý�. '* 2�
7�' ü '27�";�!1 ý�1*-!3;"�12�=&�%�1*"�$ö+(46&($}>�. .¢+S$�:�-�"�127O-�ÿ,%6-�"y&($�4]3�48 �-!+(467
+(:;�=+j'2ÿW+(:�4U$�46%6-� �7])��
&��!�Í4�+(4�&�+�&("�1ä9�'*$�$ö+(-�%�:z�=$ö+('2%�'* ] ;�=+("y&(4�

+(:�4�"� �%�4�&�+��!'* §+('246$,'* §+�&(-�7�"�%�467Q3#9<7�-�'* �ýÍ$�-��Í��98)�4�&(:z�
)z$�3W4
 �-]12�=&(ý�4�&�+(:;�! �+(:�-�$�4�'* §+�&(-�7�"�%�467 0 :�46 n"�$�'* �ý]%6-� ü 4� §+('*-� ;�!1
�Í-#7;461*$6.

CfD���D�� �VJ`S�OKJ�IKW�] MGL#_@IKJPL LNM�O>M#I �vS�_ �!�#J@OKJ _
�j:�4 %�-��S);'*1t�
+('2-! -�ÿ�+(:�46-!&(46+('*%��!1Q$ö+(461*12�=&Y�
+(�Í-�$ö);:�4�&(4�$`3�9
�ß4
&�46"� �4�4�+S�!1º. /�������! >ª:;�!$�3W4646 F";$�467Oÿt-!&�$ö+��=&($ 0 'ä+(:F4%$�4�%%�
+(' ü 4�+(46�Ï)�4�&��=+("y&(4 ; � g�g	g�g �S. �j:�46$�48%�- ü 46&S4%$�4�%�+(' ü 4Í+(4�� �
)�46&��=+("y&(46$,�!$�1*- 0 �!$ �	g	g�g � 
;$�"y&(ÿ��!%64ªý!&�� ü 'ä+('*4�$�'2 ]+(:�4U&��! �ý�4
B �`j gM��; 12-!ý /2� > ; ��j � �! �7Z�Ï4�+��!1*12'*%6'ä+('246$ B 	 j ��; ( ,%e ( * ;
�@j g .

.¥ 8-=&(7;4�&j+(-����=+(%�:]+(:�4+* ü 4ª�Ï4�+��!1*12'*%6'ä+('246$Ò%�- ü 46&(46783#9�-�"y&
$ö+(4�1*12�=&,4 ü -�1*"y+('*-� ;�=&�9�+�&��!%�þ�$"
;+(:�45-!&('*ý�'* z�=1�ý=&('27Q:z�=$,3�464� <1*'* ��
4��
&(1*9Y'2 §+(4�&�)�-�12�=+(4�7I'* 1*-�ý / ��>�. �z-=&�4%$�4�%�+(' ü 4b+(46�Ï)�4�&��=+("y&(4�$
- ü 4�&�� g�g	g�g � 
�+(:�4  �-� 2����� û �=+(�Ï-�$ö);:�46&(46$O3#9   1*46ý�ýh|
� '27�7�1*4��Í�!$�$ /�����!M� >�:;� ü 4�3�464� ]46�Ï);1*-�9§4678�!ÿ2+(46&�12'* �4��=&�'* #+(4�&��
)�-�12�=+('*-� Í3W4�+ 0 464� ]7;�=+���)�-�'* §+($ +(-�9y'*46127Í+(:�4�$(�!�Ï4�&(46$�-�1*"y+('2-! 
�!$jÿt-!&j+(:�4 ��4?&ö4�"� �4U%6-��S);'212�=+('*-� /������2� 7;�=+���)�-�'* #+($ 3W4�+ 0 464� 
0 � ü 461*4� �ý!+(:�$ � . � � ���	g�g	g�g  ��]>�.

�j:�4�+ 0 -]$�46+($�-�ÿ�+(:�46-!&(4�+('2%��!1��=+(�Ï-�$ö);:�46&(46$ª�
&(4� �-!+U%�-�� �
);124�+(461*95%6-��Ï)z�=+('ä3;1*4�
=�! �7Ï�Í�=þy'* �ýd+(:�4j$ 0 'ä+(%}:S�=+!� g	g�g�g � 0 '*1*1
%��=";$�4j�! �"� z� ü -�'*7;�=3;124�7�'*$�%�-! #+('* #"�'ä+¢9�'2 �+(:�4�"�1ä+�&�� ü '*-�1*46+ / jQ{�>
$ö)�4�%�+�&��!1,4 ü -�1*"y+('*-� W.��j:�'2$ 0 '*121��Í�! �'*ÿ�46$ö+�'ä+($�461*ÿ�'* Y�Z$�"�7�7�4� 
7y&(-!)�-�ÿ�$�4 ü 4�&��!1;-!&(7�46&($¿-�ÿ��Í�!ý� �'ä+("�7�4,'* b;"2�Í�
+ 0 � ü 4�1*46 �ý!+(:�$
3�4�1*- 0 � 	� �� �!$¿+(:�4�$ö+��=&($�-�ÿW+(:;4�$ö+(461*12�=& )�-!);";12�=+('*-� �%6-�-�1z-	$
$�"+�Í%�'*46 §+(1*9�+(-Ïÿ��!1*1�3�4�1*- 0 +(:�'*$j+(4��S)�46&��
+("�&(4!.

C�D��fD�� �#J
Y#J	�VUGLXMPOQ]`S ����S+YVJ`YfI
�j:�4]'* �%�1*"�$�'*-� F-�ÿ,�� �463;"�12�=&�%�-��S)�-� �4� §+�'*$�-�ÿ ü 'ä+��!1 '*�S)�-!&��
+��! �%64�ÿ�-!&��Ï-�7�46121*'* �ý5&(46ý�'*-� �$ -�ÿ��!%�+(' ü 4d$ö+��=&jÿt-!&(�Í�=+('*-� W. ûÒü 46 
$�-�
§�Í�! §9�&(4�%64� §+¿�Ï-�7�4�1*$Ò%�:�-�-�$�4�+(-5 �4�ý!1246%�+Ò+(:�4,4%$�4�%�+¿-�ÿ�'2-! ��
'��64�7�ý§�!$�-!&�+(-Í+�&(4��=+�'ä+U-! ;1ä9Q$�"�)�4�&�*;%�'2�!1*1ä9§. �j:�4 � +��=&�3;"y&($ö+ ���
�Ï-�7�4�1W-!ÿ �ß46'ä+(:;4�&(4�&�46+,�!1º. /������	� >¿'* �%�1*"�7�4�$�+(:�4ª �463;"�12�=&,%6-� 2�
+('* #"�";�e
ß3;"y+S ;-b4��Ï'*$�$�'2-! O1*'* ;46$6.\�j:;4 � û �+� � û � �Í-�7�461 -�ÿ
�w'*-�%ª�! �7x/,-�%6%�����{Ò-�1*�Í4�&��! �ý�4 /����	��� >Ò);&(467�'*%6+($���ý§�=$�%6-� §+('* ��
"�"�� �!$ 0 461*1d�!$Í4��Ï'*$�$�'*-� D1*'* �4�$"
�3z"y+�-� �1*9O3#9`&(4�$�-!&�+('* �ýK+(-
�Í �463;"�12�=&�%6-��S)W-! ;46 §+,);&(4%��%��!1*%�"�12�=+(467�ÿt-!&U�Í$�4�+�-�ÿ\*��y467�ý§�!$
)z�=&��!�Ï4�+(46&($��6.

`�"y&Ò �4�3z"�12�=&Ò%6-��S)W-! ;46 §+ / 1*'* �4�$w�! �7Ï%6-� §+('* #";"��]>ß'*$w�Í-#7��
461*12467]"�$�'* �ý�+(:�4�)�&(467;'*%�+(4�7 � û -�-�ÿ�+(:�4U$ö+(461*1t�
&�)�-!);"�1t�
+('2-! 8�!$
�F:�4��
+8$�-�"y&(%�4bÿt-!&8+(:�4<)z:�-!+(-!'2-! ;'����=+('*-� Y%6-�7�4   12-!";7y9 ü 46&��
$�'*-� ��g . gM�O/ �;4�&(1t�= ;7 ������� >�. �j:�'*$S�Í�=þ§46$�-�"y&Ïý§�!$�)�&(4�$�%�&('ä)��
+('*-� Ïÿ��=&¿�Í-=&(4)bz4%�y'ä3;1*4j+(:;�! Ï4"��'2$ö+('* �ýª�Ï-�7�4�1*$"
§�! �7Í�!1*12- 0 $�+(:�4
)�-�$�$�'ä3;1*4ª'*�S)z�!%6+�-�ÿ ü �=&('2�=+('*-� �$ '2 ]+(:�4�);:§9y$�'*%��!1�%6-� �7;'ä+('*-� �$�-�ÿ
+(:�4dý§�=$ -� �$ö)�46%6+�&��!1z4 ü -�1*"y+('*-� S+(-�3�4,4 ü �!1*";�=+(467W.�{¿�=&('2�=3;124�'* ��
);"y+U)z�=&��!�Ï4�+(46&($�'* �%�1*"�7�4�+(:�4�%6- ü 4�&('* �ý]ÿ��!%�+(-!&�
 *;1*1*'2 �ýÍÿ��!%�+(-!&�

ý§�=$��Í4�+��!1*1*'2%6'ä+¢98�! �7b:§9y7y&(-�ý�46 b �"���3�46&�7�4� �$�'ä+¢9§.:�j:�4�%6- ü 4�&��
'* �ý�ÿ��!%�+(-!&�$�'*��";12�=+(46$�+(:�4�4"��'2$ö+(46 �%�45-�ÿw)�-�$�$�'ä3;124�:�-�1*46$�'* <+(:�4
 �4�3z"�12�2
 0 :;4�&(4��!$�+(:�4 *z1*1*'* �ý�ÿ��=%6+(-!& d§"z�= #+(' *;46$d+(:;4�7�4�ý=&(4�4�-�ÿ
ý!&��='2 �'* �4�$�$�-!ÿß+(:�45ý��!$6.

� :�46 �=)�);1ä9y'* ;ý   1*-�"�7y9�
�$�-��Ï4b'*�Ï)�-!&�+��! §+]�=)�);&(-��y'*�����
+('*-� �$Í:;� ü 4<3�464� f";$�467f3 �j:�4�$ö+��
&($��=&(4b�!$�$�"��Í467D �-!+Í+(-K3�4
$ö)z�=+('2�!1*1ä9<�Ï' �y4�7 0 'ä+(:b+(:�4�ý§�!$"
�+(:�4�:§9y7y&(-�ý!4� n7�4� �$�'ä+¢9�'*$U�!$C�
$�"��Ï4�7�+(-�3�4�%�-� �$ö+��! §+j'* �+('*�Í4	
§+(:�4U �4�3z"�12�5+(-�3�4U'*-� �'����=+('*-� 
3�-�"� �7�4�7��= ;78+(:;4ªý�46-��Ï46+�&�9�+(-S3�4ª$ö)z:�4�&('*%��!1º.

C�D	�#D�
 U �vJ@OAW�] M+L �vJ�I �VS
�
�;-�1*1*- 0 '* ;ý ��'2-#% | /,-�%�%�����{Ò-�1*�Í4�&��! �ý�4 /�������� >�
 +(:�4
�Ï-� �-�%�:�&(-!���=+('*% b;"2� -�ÿb� ý§�=1t�,��9 �=+`+('*�Í4 6
����� �Í��9 3�4
0 &('ä+�+(46 b3��� /26
�������A1#�4� >0�����	�����9 ���! �!� � �0/ /26
�����GB�6
"$#%��&4�81 > � /���� � >�''�( � /��g�86
"	#)��& > 7 � 7 6
"$#%��&
)�&(- ü '*7�467 +(:;�=+ � /��g�4� ><'*$H �-!&(�Í�!1*'���467 +(- ��,=. . (�4�&(4�
( � /����A6
"$#%��& >5&(46)�&(46$�4� §+($S+(:�4Q�Í-! ;-#%}:y&(-��Í�=+('*% b;"2�`-!ÿ��H$ö+��=&
0 'ä+(:Q'* ;'ä+('2�!1��Í�!$�$ � �=+ 0 � ü 4�1*46 ;ý=+(:+*��! �7��=ý�4 6
"	#)��& .

.¥ -!&(7�46&Q+(-`)�4�&(ÿ�-!&(� $ö)�46%6+�&��!1U4 ü -!12"y+('*-� ;�=&�9I$ö9� #+(:�46$�'*$"

�=+<124��!$ö+�$�-!�Í4H)z�=&�+�-�ÿ�+(:�'*$<4"�#);&(46$�$�'*-� '*$<%6-��Ï�Í-! ;1ä9I7�'2$C�
%�&(46+('��64�7W. -ª'*$�%�&(46+('��6'* ;ýÏ3�-!+(:n'* §+(4�ý!&��=12$�1*4��!7�$d+(-Q��$�-��Ï4 0 :;�=+
-�"y+(7;�=+(467K�Í4�+(:�-�7K-�ÿ 4 ü -�1*"y+('*-� ;�=&�9n$ö9� #+(:�46$�'*$"
 0 :�-�$�4Í7y&�� 0 �
3z�!%(þy$ 0 4�&(4,+(:;-=&(-�"�ý�:�1*9Ï'* ü 46$ö+('2ý��=+(4�7Ï3#9c  :;�=&(1*-!+~| ^ &("#�6";�!1
/����	�2� >�
 0 :�46&(4��!$�7�'*$�%6&(4�+('����
+('2-! �-�ÿz-! ;1ä9�-� �4j'2 §+(46ý!&��!1y1*4��!7�$w+(-
+(:�4j�Ï-!&(4��Í-#7;4�&( �'*$�-�%�:�&(-! ;4 / +('2�Ï4 '* §+(4�ý!&��=1y7�'*$�%6&(4�+('���467�>��! �7
'*$�-��Í�!$�$ / �Í�!$�$5'* #+(46ý!&��!1�7�'2$�%�&(4�+(' �6467�>,�Ï46+(:�-�7�$6. �j:;'*$5�Ï-�7�4�1
'*$j3z�!$�467�-� 8+(:�4ª1t�
+�+(46&j+(4�%�:� �'Dd§";4	
 0 :�46&(4ª+(:�4ª4"�#);&(46$�$�'*-� Qÿ�-!&��� /26
�������A1#�4� >¿'*$j&(4 0 &('ä+�+(4� Q�!$ 3
��� /26
�������A1#�4� >0�-, & �. /	0 � � �0/ /26
�����#Bg6
"$#%��&�1 / �A1 >2'
�43 ¤�Áw¯(°
¯(£}²5­ Ë�¤�Å�¾#À«©«¦§Æ ¤�ÜÍ¡ Ú ¯O¡�Áw¤IË�¤!Â§¯��Hå G ì �j·	Gw»D­�¦§Â5 À±¤�Å§Â�Û8Áw­��,£¥¯�Ë�¯(¦=¡¥ÀÈÛ8¾#Å�®#À«©±� Ú ¯�Â�®=ÛQîÍ¤}Û8¯(¡�­�Àtà76�»�¼�¼�¶98j­�¦§Â<­�¾§¸¾#À«©«¯�ÂS¡¥¤ª�¢¡¥­�£¢®#Å�£¥�¢¡¥��­�¦§Â:3 ã�ãwÆ�­
À«­�´�©«¯���à



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ µ

'�� & �.
�
0 � � /����8� � > /������ � Bp��� > �����
	 ����
 ������ ��	 ����
 � ( � /����8�86
"	#)��& > 7 6
"$#%��&

(�46&(4 6
"$#%��&�1 � � g 
 6
"$#%��&�1 , � 6
����� 
 � � � � � �! �7 ��� � ��� .��j:�4
 #";��3�46&�-�ÿ�+('*�Ï4ª�! �7Q�Í�!$�$�'* §+(46& ü �!1*$�"�$�4�7Q'* ]+(:�4ª4 ü �!1*";�=+('*-� 
'*$j&(46)�&(46$�4� §+(467Q3#9�� B � �! �7�� B � 
y&(4�$ö)�46%6+(' ü 461ä9§.

�j:�4ª);&(-=3z1*46� -�ÿ�)�4�&(ÿ�-!&(�Ï'* ;ýÏ�Í$�'*��"�1ä+��! �46-�"�$,7�'*$�%6&(4�+('������
+('*-� <-�ÿß3�-!+(:Q+('*�Ï4��! �7<���=$�$d'* §+(46ý!&��!1*$,'*$�+(:;�=+,'ä+d�Í��9Q%��!"�$�4
-�$�%6'21*12�=+('* �ýS%6-�1*-�"y&($d�! �7<1*";�Ï'* �-�$�'ä+('246$ 0 :�46 <�Í-#7;461*1*'2 �ý�$�:;-=&�+
3;"�&($ö+($�-!ÿ�$ö+��=&bÿ�-!&(�Í�=+('*-� W. �j:�46$�4Z);:�4� �-��Ï46 z�D�=&('*$�4 0 :�46 
$ö+��=&($�-� O-� �4�+�&��!%(þF�=3�&("y);+(1ä9Z�Ï- ü 4]'* §+(-n�b7�' $�46&(46 §+S4 ü -�1*"2�
+('*-� ;�=&�9Í);:z�=$�4ª+(:;�=+�$ö+��=&($j-� 8+(:�4ª%6-� �$�4�%6"y+(' ü 4�+�&��!%�þ 0 '*121� �-!+
&(4��=%}:5"� §+('*1§12�=+(4�&�.,`�$�%6'*1212�=+('*-� �$W-�ÿ#+(:�'*$�þy'* �7 0 4�&(4¿���Í�,&ö-!&�&(4��,�
$�-� �ÿ�-!&�  :;�=&(1*-!+!| ^ &("#�6";�!1 /������2� >W+(-,);&(-=)W-!$�4 +(:�4¿+(4�%�:� �'Dd§";4
-�ÿ;'*$�-�%�:y&(-� �4j$ö9� #+(:�46$�'*$��!$��,3W4�+�+(4�&��!1ä+(4�&( z�
+(' ü 4�
=�!1ä+(:�-�"�ý�:�+(:;4
'*$�-����=$�$¿�Í4�+(:�-�7Ï$�:�-�"�1*7Ï+(:�4�-!&(4�+('*%��=121ä9�3�4�&�"�$ö+ �!$ ü �!1*'*7W.6�j:�'*$
0 �!$Ò)W-!'2 §+(467Í-�"y+¿3#9 �w'*-�%�|s/,-�%6%�����{¿-�1*�Ï46&��= ;ý!4 /������M� > 0 :;-
�!1*$�-�%612�!'*�Í467n+(-<:z� ü 4Í+(46$ö+(4�7H3�-!+(:Z�Ï4�+(:;-#7;$ 0 'ä+(:Z'*7�46 #+('*%��!1
&(4�$�"�1ä+($6.6�j:;4�&(4,'*$"
#:�- 0 4 ü 4�&�
��!1 0 ��9y$Ò+(:�4�&('*$öþ�+(:z�
+ :�'27�7�46 ��=)��
)�&(-��y'*���
+('2-! ;$�)�&(46$�4� §+ '2 Ï+(:�4,'*�Ï);1*46�Í46 §+��=+('*-� S-�ÿ�+(:�4�$�4d�!1*ý�-	�
&('ä+(:;�Ï$d�Í��9<:;� ü 4��! b'*�S)z�!%6+d"� �7�46&U%646&�+��='2 <%6'*&(%6"��Í$ö+��= ;%646$6.
� '2 �%648-!"�&Ï�!��3z'ä+('*-� F:z�=$S3�464� F+(-n7�4 ü 461*-!)D�! O'2 �7�4�)W46 �7�4� §+
%�-#7;4�+(:;�=+Q�!1*1*- 0 $]%�&('*+('*%��!1,4 ü �!1*";�=+('*-� Y-�ÿª+(:�4n"� �%646&�+��!'* §+('*4�$
'* ü -�1 ü 4�7D'2 D+(:�4�)�&(467;'*%�+('*-� �$"
 0 4b:;� ü 4�+(:�4�&(4�ÿt-!&(4�)�&(46ÿ�4�&�&(4�7
+(:�48";$�4Q-�ÿ�+(:�4Q'*$�-��Í�!$�$S�Ï46+(:�-�7F+(-n+(:�48�Í-=&(48���!'* �$ö+�&(4��!�
'*$�-�%}:y&(-� �45�=)�)�&(-§�!%�:�.

.¥ Q+(:�'*$,+(46%�:; �' d#"�4	
z'ä+,'2$� �4�%64�$�$(�
&�9Q+(-Ï4� �$�"y&(45+(:z�
+ ����� � ���� '2$b$�"+�Í%6'*4� §+(1ä9 $��Í�!1*1�$�-I+(:;�=+b4�d#"�' ü �!1*4� §+�4 ü -!12"y+('*-� ;�=&�9
);:z�=$�4�$j-�ÿ�%6-� �$�4�%6"y+(' ü 4����=$�$�4�$j- ü 46&(12�=)�.2�z-=&j+(:�'2$ &(4��!$�-� #
�+(:;4
-!&('*ý�'* ;�!1����!$�$Uý!&('*7H'2$U'* §+(46&�)�-�12�=+(467�+(-89y'*461*7H�]$�46+ª-�ÿ¿$ö+(461212�=&
4 ü -�1*"�+('*-� ;�=&�9K+�&��!%�þ�$Í�
);)�&(-!)�&('2�=+(48ÿt-!&Ï4��!%�:`�Í4�+��!1*1*'2%6'ä+¢9Z�! �7
$�46+,-!ÿß+('*�Í4U$ö+(4�);$6.

��ð������`ú � �"!�ù§óÍõ$#�ò��&%�øb�'!zôo���Kú�()(=ú±õßò
� 4ª:�4�&(4ª'* ü 4�$ö+('*ý§�
+(4d+(:;4U���!ý! ;'ä+("�7�4ª�! �787;"y&��=+('*-� 8-!ÿß �4�3z"2�
12�=&w4%$�4�%�+($ß-� �3;&(-��!7y3��= ;7�%6-�1*-�"y&($"
!�! �7�+(4�$ö+ß+(:�4 $�4� �$�'ä+(' ü 'ä+¢95-!ÿ
%�-!12-!"�&($d�! �7�46�Í'*$�$�'*-� <1*'* �454�d§";' ü �!1*4� §+ 0 '*7�+(:�$�+(-Ï+(:�4��Ï46+��=1/�
1*'2%6'ä+¢9]�! �7Q);:§9y$�'*%��!1W%�-! ;7�'ä+('*-� �$�-�ÿß+(:�4ªý§�!$6.

.¥ �ß�=3;124 � 
�+(:�4¿7�"y&��=+('*-� �-�ÿy-!3;$�4�& ü �=3;1*4¿ �4�3z"�12�=&�4%$�4�%�+($ß'* 
7�'/$�4�&(4� §+j);:�-!+(-��Ï4�+�&('2% *;1ä+(4�&($j'*$j%��=12%6"�12�=+(4�7]ÿ�-=&j+ 0 -S7;' $�4�&(4� §+
�Í4�+��!1*1*'*%�'ä+('*4�$,�! �7n+(:y&(464�$ö+��=&ªÿ�-!&(�Í�=+('*-� b$�%64� ;�=&('*-�$6.#��$U$�464� #

'* ;%61*"�$�'2-! �-�ÿ�+(:�4� ;4�3;"�1t�
&U%6-��S)W-! ;46 §+U�Í��9b�=1*+(4�&d+(:�4�)z:�-!+(-��
�Í4�+�&('*%ª)�&(-!)�4�&�+('*4�$,-�ÿwý§�!12���y'*46$,ÿ2&(-�� +(:�4 jQ{ +(-Ï+(:;4� �4��=&��_.K/
7�"�&('* �ý�$�"y3;$ö+��! §+('2�!1z)�4�&('2-#7;$ -!ÿW+('*�Í4!.6�j:;46$�4,+('2�Ï4%��$�%��!1*46$¿�Í��9
$�46& ü 45�!$�46$ö+('2�Í�=+(46$�+(-�+(:�45�=ý�4ª-�ÿ��Sý��!12����9]�!ÿ2+(46& 0 :�'2%�:Q �4�3��
"�1t�
&,4"$�46%6+($j���69]3�45 �46ý�1*4�%�+(4�7#
;��)�-�'* §+,-�ÿ2+(4� Q- ü 4�&(1*-�-!þ§467Q'* 
+(:�4Q�! ;�!1ä9y$�'*$�-�ÿ,:�'*ý�:2�º&(4�7�$�:�'*ÿt+S-!3'&�46%6+($6.��;-!&Ï4��!%�: *;1ä+(46&�
ß+(:;4
+('*�Í4%��$�%��=124�-�ÿ�$�'*ý� �'/*;%��! §+S �463;"�12�=&Ï46�Í'*$�$�'*-� �$�'*$�7�46+(4�&(�Í'* �467
3#9S+(:�4�+(4��S)�-!&��!1�4 ü -�1*"�+('*-� Ï-�ÿ�+(:�4�3�&('*ý�:§+ 46�Ï'2$�$�'*-� Ï1*'* ;46$¿�! �7
+(:�4K&(4612�=+(' ü 4n'2�S)�-!&�+��! �%64H-�ÿ�%6-� §+('* #";"�� 46�Í'*$�$�'*-� W. �;-!&b'* 2�
$ö+��! �%�4	
�+(:;4�$�:;�=&�)]7�46%�1*'* �4,'* Ï+(:�4j+('2�Ï4%��$�%��!1*46$�3�4�+ 0 4�46 *;1*+(4�&($
/ �! �7 .,'* <+(:;4��Ï-�$ö+�)�&(-�1*-� �ý�467b$ö+��
&Uÿ�-!&(�Í�=+('*-� �$�%64� ;�=&('*-]'*$
%��=";$�46783#98+(:�4U)�&(46$�4� �%645-�ÿ ( � '2 ]+(:�4o/ �º3z�! �7��! �7Q+(:�4ª12�!%(þ
-�ÿd7�"y&��=3;1*4812'* �46$S-�ÿ,$�"+�Í%6'246 §+Ï12"��Ï'* ;-!$�'*+¢9Z'2 .}.��j:�4Q$�"y3;$�4"�
d#"�4� §+5'* �%�&(4��!$�4�'* n+('2�Ï4%��$�%��!1*46$�+(- 0 �
&(7;$ª1*-� �ý�4�& 0 � ü 4�1*46 �ý!+(:�$
'*$Ò7�"�4j+(-5'* �%6&(4��!$�'* �ýª%6-� §+('2 #"�"��i4��Ï'*$�$�'*-� �+(:�&(-!";ý!:;-!"�+ *;1*+(4�&($
.W
 � �! �7 �Ï.

*,+.-0/�132�465 Å�£¥­�¡¥©«¤
¦�¤�Ü;¨ª¯(­
�¢Å�£¥­�®#À±¯ Ë�¤�¦=¡¢£¥©È®#Å�¡¥©«¤�¦§�w©«¦�7
¤ Ú ¦§�¥¤�¦5á#ÀÈ¸¡¥¯(£¥�ÒÜä£¥¤�¨�¦§¯�®#Å§À±­�£ ¯�¨ª©«�¥�¢©«¤
¦;à Ù�Ú ¯�Ë(¤
¦
¡¢£¥©È®#Å�¡¥©±¤�¦§� Ú ­�°
¯j®y¯�¯�¦S¯(°6­
ÀÈ¸Å§­�¡¥¯�Âª­�¡ß¨ª¯(¡¥­�À«À«©±Ë(©«¡¥©«¯��98;:�¼�à ¼�¼§¶Ò­�¦§Â<8;:�¼�à ¼
»�¼jÜ2¤�£�¡ Ú £¥¯(¯¿Â§©ÈÝ�¯(£¥¯(¦=¡��¡¥­�£ªÜ2¤�£¥¨ª­�¡¥©«¤�¦n�¥Ë(¯�¦§­�£¥©±¤���í�� � Ú ¤�£¢¡U®#Å�£¥��¡�¤�Ü¿Ë�¤�¦§�¢¡¥­�¦=¡5��¡¥­�£5Ü*¤�£¢¸¨ª­�¡¥©«¤�¦�6>=6:�¶}¼�¼�îSÛ!£�8 6�· 8,­�¦§Â�¯(´!¾y¤�¦§¯�¦=¡¥©«­�À«À«Û�Â§¯�Ë(£¥¯(­
�¢©«¦§ÆQ·!Ê Ì �ÁÒ©«¡ Ú ¯(¸�Ü*¤�À«Â§©«¦§Æ�Â§¯�Ë(­�ÛU£¥­�¡¥¯(�?=6:d¶ ì Û!£ 6DG¿¶98�­�¦§Â@=6:d¶ � ì Û!£ 6DG¿¶ � 8�à� À«À¿�¥Ë�¯�¦§­�£¥©«¤��5Á�¯�£¥¯ÏË�¤�¨U¾#Å�¡¥¯�ÂHÅ§�¥©«¦§Æ<­�·!­�À«¾y¯(¡¥¯(£�ã�îÏÊ ¤�°
¯(£ª¡ Ú ¯¨ª­��¢��£¥­
¦§Æ�¯�¼�à ¼BA�¸¢¶�»�¼;CED�²�¶}¼ ��F CGDÍ­�°6­�©«À«­�®#À«¯�Ü2¤�£���¡¥­�£WÜ*¤�£¥¨ª­�¡¥©±¤�¦;²
8$H>I>JLK>HM:N80OMJLH(²}Ë(¤�°
¯(£¥©«¦§Æ¿Ü*­
Ë�¡¥¤�£ß¶�à ¼�²(á#À«À«©±¦§Æ Ü*­�Ë(¡¥¤�£�¶
à ¼Ò­�¦§ÂQP�6	3�8M:�¶}¼�¼
Ë�¨SR6T�à Ù�Ú ¯ß¯�¦=¡¢£¥©«¯��U= 62á#ÀÈ¡¥¯(£�8;¨U¯�­��¥Å�£¥¯�¡ Ú ¯�¡¥©±¨U¯ß©«¦dîÏÛ=£�­�Üä¡¥¯(£�Á Ú ©±Ë Ú¡ Ú ¯5Â§©±�¢Ë(£¥¯(¾#­�¦§Ë(Û8®y¯(¡�Áw¯�¯(¦�¨ª¤=Â§¯�À«�dÁÒ©È¡ Ú ­�¦§ÂQÁ¿©È¡ Ú ¤�Å�¡d¡ Ú ¯5¦§¯(®#Å�¸À«­�£�Ë(¤
¨�¾�¤�¦§¯�¦
¡¿®�¯(Ë�¤�¨ª¯,¦§¯�Æ�À±©«Æ�©È®#À«¯�²�©tà ¯�ày�¢¨ª­�À«À±¯�£¿¡ Ú ­�¦S¡ Ú ¯�¡�Û!¾#©«Ë�­�À¤�®#�¥¯�£¢°�­�¡¥©«¤�¦§­�ÀzÅ§¦§Ë�¯(£¢¡¥­�©«¦=¡�Û�¤
Ü�¼§à ¼=µd¨ª­�Æ�¦§©È¡¥Å§Â§¯��}à

8;:�¼�à ¼�¼�¶ 8;:j¼�à ¼
»�¼
· G¿¶ G¿¶ � · G¿¶ G¿¶ �= 6t½�8 ¶}¼�¼ ��¼�¼
¼ ¶�µ�¼�¼�¼ ¶�¼�¼ ��¼�¼�¼ ¶6µ�¼�¼�¼

= 6t³ 8 ¶}¼�¼ ��¼�¼
¼ ¶�µ�¼�¼�¼ ¶�¼�¼ »�¼�¼�¼ ¶6µ�¼�¼�¼
= 6>V!8 ¶}¼�¼ ��¼�¼
¼ ¶�µ�¼�¼�¼ ¶�¼�¼ »�¼�¼�¼ ¶6»�¼�¼�¼
= 6 Ì 8 ¶}¼�¼ »�¼�¼
¼ ¶ � ¼�¼�¼ ¶�¼�¼ ¶}¼�¼�¼ W
¼�¼�¼
= 6tã 8 ¶}¼�¼ ¶}¼�¼
¼ »�¼�¼�¼ ¶�¼�¼ ¶}¼�¼�¼ W
¼�¼
= 6�7 8 ¶}¼�¼ ¶}¼�¼
¼ � ¼�¼�¼ ¶�¼�¼ µ�¼�¼ W
¼�¼
= 6�X 8 ¶}¼�¼ ¶}¼�¼
¼ µ�¼�¼�¼ ¶�¼�¼ A�¼�¼ ¶�¼�¼�¼

10
6

10
7

10
8

−0.8

−0.6

−0.4

−0.2

U
−

B

10
6

10
7

10
8

−0.1

0

0.1

0.2

0.3

B
−

V

10
6

10
7

10
8

−0.4

−0.2

0

0.2

V
−

R

10
6

10
7

10
8

−1

−0.5

0

V
−

I

10
6

10
7

10
8

−0.5

0

0.5

Time (yr)

V
−

J

10
6

10
7

10
8

0

0.5

1

Time (yr)

V
−

K

Y[Z�\U4]2.4 Ù�Ú ¯Ò¯(°
¤�À«Å�¡¥©«¤
¦ª¤�Ü�¡ Ú ¯;^`_ba�²Ba�_<c5²dc�_fe�²dc�_bg#²dc�_<h­�¦§Âicj_�k Ë�¤�À±¤�Å�£¥� ¾§£¥¯�Â§©«Ë(¡¥¯�ÂÍ®!ÛÏ¤�Å�£�¨ª¤!Â§¯�À�­�¡Q8;:�¼�à ¼�¼�¶dÁ Ú ¯�¦¡ Ú ¯ÒË�¤�°
¯(£¥©«¦§Æ,Ü*­�Ë(¡¥¤�£}²�á#À«À«©±¦§Æ,Ü2­�Ë(¡¥¤�£ß­�¦§Â Ú Û!Â�£¥¤
Æ�¯�¦ª¦!Å§¨,®y¯(£�Â§¯�¦§�¥©È¡ºÛ6tË�¨SR6T 8�­�£¥¯�­�À±À«¤�Áw¯�Âd¡¥¤¿¡¥­�¬
¯ß¤�¦d¡ Ú ¯wÜ*¤�À«À«¤�Á¿©«¦§Æ °6­
À«Å§¯���í�¶�à ¼�²!¶�à ¼�²=¶}¼�¼6t�¢¤
À«©«Â 8ml#¼§à µ�²�¶�à ¼�²�¶}¼
¼ 6tÂ§­�� Ú ¯�Â 8ml;¶�à ¼�²§¼�à±¶�²;¶}¼�¼ 6tÂ§­�� Ú ¸�Â§¤�¡¢¡¥¯(Â 8ml;¶�à ¼�²¶�à ¼�²#¶}¼ 6tÂ§¤�¡¢¡¥¯�Â 8ml=¼§à µ�²=¼�à±¶�²#¶}¼ 6t�¢¤�À±©«ÂªÁ¿©È¡ Ú Â§¤�¡¥��8�à
� À«À�¯(°
¤�À«Å�¡¥©«¤
¦§­�£¢Û�¢¯�Þ!Å§¯�¦§Ë(¯���­��¥�¢Å§¨ª¯�­�·!­�ÀÈ¾�¯�¡¥¯(£ßã�îÍÊ+6�¼�à ¼BA6¸¥¶�»�¼nCED 8�²�­j� Ú ¤�£¢¡�®#Å�£¥�¢¡¤�Ü�Ë�¤�¦§�¢¡¥­�¦=¡��¢¡¥­�£�Ü*¤�£¥¨ª­�¡¥©«¤
¦:6>=6:d¶}¼
¼�îÏÛ!£�8�²�¶}¼ ��F C D ­�°6­�©«À±­�®#À«¯ÒÜ*¤�£
��¡¥­�£ÒÜ*¤�£¥¨U­�¡¥©«¤�¦S­�¦§Â`8$H>I�JMK>HM:N8$OLJLH�à

^ 9 ü �=&�9y'* �ý +(:�4I)��
&��!�Í4�+(4�&($O&(4�ý!";12�=+('* �ý +(:�4I)z:§9y$�'*%��!1
)�&(-!)�4�&�+('246$Ï-�ÿ,+(:�4Qý§�!$ 0 4<:;� ü 4��!1*$�-K'* ü 46$ö+('2ý��=+(4�7O+(:�4Q$�4� 2�
$�'ä+(' ü 'ä+¢9Q-!ÿ�+(:�4�)�&(4�7�'*%�+(4�7�%6-�1*-�"y&($d+(-�$�";%�:bÿ��!%�+(-!&($6.:�j:�4�$�4� 2�
$�'ä+(' ü 'ä+¢9�+(-ª&(4��!$�-� ;�=3;1*4 ü �=&('2�=+('*-� �$�-�ÿ�+(:�4�%6- ü 4�&('2 �ý5ÿ��!%6+(-=&�
�*;1*1 �
'* �ýSÿ��!%�+(-!&,�! �78:#9�7�&(-!ý�4� Q #"���3�4�&,7�46 �$�'*+¢9�ÿ�-!&,��$�:�-!&�+�3;"y&($ö+
$�%64� ;�=&('*-�'*$�'*121*"�$ö+�&��=+(467�'2 �w'*ý�. � .���$�4"��)�46%6+(467#
�+(:;4 �Ï-�$ö+w7y&����



É I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦

10
6

10
7

10
8

−0.8

−0.6

−0.4

−0.2

0

0.2
U

−
B

10
6

10
7

10
8

0

0.2

0.4

0.6

B
−

V

10
6

10
7

10
8

−1

−0.5

0

V
−

R

10
6

10
7

10
8

−1.5

−1

−0.5

0

0.5

V
−

I

10
6

10
7

10
8

−1

−0.5

0

0.5

Time (yr)

V
−

J

10
6

10
7

10
8

−0.5

0

0.5

1

Time (yr)

V
−

K

Y Z�\U4 � 4 ÙÒÚ ¯�¯(°
¤�À«Å�¡¥©±¤�¦Ï¤�Ü?^ _ia�² aj_Gcª²6c _�e�²6c _ig�²6c _Gh­�¦§Â�c _�k Ë�¤�À±¤�Å�£¥�w¾§£¥¯�Â§©«Ë(¡¥¯(Â�®!Û5¤�Å�£Ò¨U¤!Â§¯�À�Ü*¤�£Ò­���¡¥¯�À«À±­�£Ò¨ª¯�¡¥­
ÀÈ¸
À«©±Ë(©«¡ºÛ 8 H>I>JLK>H :�¼§à ¼
¼�¶b­�¦§ÂYÆ
­��]¨ª¯(¡¥­�À«À«©±Ë(©«¡¥©«¯��G8 OLJMH :�¼�à ¼�¼�¶�6t�¥¤�À«©±Â 8�²
80OMJLHM:�¼§à ¼
¼ � 6tÂ§­
� Ú ¯�Â 8�²N8$OLJMHL:�¼�à ¼�¼BA 6tÂ§­�� Ú ¸�Â§¤�¡¢¡¥¯(Â 8�²N80OMJLHM:�¼§à ¼=»�¼6tÂ§¤�¡¢¡¥¯�Â 8�²�80OMJLHM:j¼�à ¼ � ¼ 6t�¢¤�À±©«Â�ÁÒ©«¡ Ú Â§¤�¡¥� 8�²�­��¥�¢Å§¨ª©«¦§ÆªË(¤�°
¯(£¥©«¦§ÆªÜ*­�Ë(¸¡¥¤�£ª¶�à ¼�²yá#À±À«©«¦§ÆÏÜ*­�Ë(¡¥¤�£ª¶�à ¼�² Ú Û!Â�£¥¤
Æ�¯�¦8¦=Å§¨d®y¯(£�Â§¯�¦§�¥©È¡ºÛ�¶�¼�¼�Ë�¨SR6T­�¦§ÂS¡ Ú ¯j�¥­�¨ª¯jã�îÍÊb­�¦§ÂS��¡¥­�£¿Ü*¤�£¥¨ª­�¡¥©±¤�¦ Ú ©±��¡¥¤�£¢Û�­��Ò©«¦SÊW©±Æ§àz¶�à

���
+('2%ª4%$W46%�+($d%6-��Ï45ÿt&(-�� ü �
&('t�
+('2-! ;$�'* Q+(:�4�%6- ü 4�&('2 �ýÍÿ��!%6+(-=&�

$�:�'2ÿ2+('* ;ý<+(:�4�%6-�1*-�"y&($�+(- 0 �
&(7;$�+(:�-�$�4�-�ÿj+(:�4]�� ;�=þ§467O$ö+(461212�=&
%�-!�Ï)�-� �46 #+dÿ�-!&�1*- 0 )z�=&��=�Í4�+(46& ü �!1*"�46$6. ��1*+(:�-�"�ý�:<+(:�4�4%$�4�%%�
+(' ü 4 ü �!1*"�4,-�ÿ�+(:�'*$¿)z�=&��!�Ï4�+(46&¿&(4��Í�!'* �$¿"� yþy �- 0  #
y'ä+ '*$¿ÿ��!'ä&¿+(-
$(��9K+(:;�=+� �-b$ö+("�7�'246$5+(-�7;�=+(4Í:;� ü 4�"� �&�� ü 4�1*467F12�=&(ý!4���9y�Í�! 
%�-! #+('* #"�"�� 4�$�%��=)�4nÿ2&��!%6+('*-� �$ /�0 :�'*%�: 0 -�"�1*7I3W4b-� �4b)�-�$�$�' �
3;124 $�'*ý� ;�=+("y&(4 -�ÿ�$�'*ý� �' *;%��! §+�7;4�)z�=&�+("y&(4�$�ÿ2&(-���%�- ü 46&('* �ýdÿ��!%�+(-!&
"� ;'ä+¢9z>¿ÿt&(-!� ý§�=1t�,�y'*4�$j'* Q+(:�4ª1*-�%��=1W"; �' ü 4�&($�4��=. � -!&(4ª+�&(-�"y3;124%�
$�-��Ï48'*$�)�4�&(:;�=);$�+(:�48ÿ��!%�+�+(:;�=+ ü �=&('2�=+('*-� �$�'* *;121*'* �ýbÿ��!%�+(-!&
�! �7O:§9y7y&(-�ý�46 O7�4� �$�'ä+¢9Z�Í��9F�!1ä+(46&�+(:�4]%6-�1*-�"y&($�3#9F�!$���"�%�:
�!$ g . � �Í�!ý� �'ä+(";7�46$6.��j:�4]7�4�)�4� �7�4� �%64]-�ÿj)�&(467;'*%�+(4�7F%6-�1*-�"y&($
-� Ïý§�=$¿�Ï4�+��!1*12'*%6'ä+¢9M
 0 :;46 S+(:;4j$ö+(461212�=&��Ï46+��!1*1*'*%�'ä+¢95'*$Ò:�4�1*7S%6-� 2�
$ö+��! §+�
;'2$j);12-=+�+(4�78'2 e�w'*ý�. � .�(�46&(4	
�+(:�457�4�)W46 �7�4� �%645'2$�$�:�- 0  
+(-�3W4Ò4 ü 46 �$ö+�&(-� �ý�4�&ß+(:;�! �ÿt-!&�+(:�4¿%6- ü 4�&('2 �ý,ÿ��=%6+(-!&�
6)�4��
þy'* ;ý,�=+
g . ! �Í�!ý� �'ä+("�7�4�$ '2 �� B�� . � '* �%�4�4 ü 46 8�Ï-�7�4�$ö+ ü �
&('t�
+('2-! ;$ -!ÿ
+(:�4d);:§9y$�'*%��=1�)�&(-!)�4�&�+('*4�$ -�ÿW+(:�4dý§�!$��Í��9Í:;� ü 4�$�"�%}:8��$�'2ý! ;' *��
%��= #+j'*�S)��=%6+�-� �+(:�4d)�&(4�7�'*%6+('*-� �$"
#+(:�4�%�-!�Í�Ï-� �)�&(-�%64�7�"y&(4U-!ÿ
�!$�$�"��Í'* �ý5)z�=&��=�Í4�+(46& ü �!1*"�4�$Ò+¢9#)z'*%��!1;-�ÿ�$ö+��=&���ÿt-!&(�Í'* �ý5&(46ý�'*-� �$
0 'ä+(:;-!"�+����Í-!&(4�%��
&(4�ÿt";1W�! ;�!1ä9y$�'*$�-�ÿ�+(:;4�)�-�$�$�'ä3;1*4�)z�=&��!�Ï46+(4�&
$ö)z�!%�45$�:�-�"�1*783�45%6-� �$�'*7;4�&(467 d§";'ä+(45�S:;�@���=&(7�-�"�$,4%�y46&(%6'*$�4�.

.¥ e�w'*ý�.V	6
 0 4U)�&(46$�4� §+,+(:�4ª4 ü -�1*"y+('*-� ]-�ÿß+(:�4 ( � 
�(	�O�! �7
( ` .�.�. * * �	g�gM� 1*'* �4S4�d#"�' ü �!1*4� §+ 0 '*7�+(:�$ªÿ�-!&57�' $W4�&(46 #+5%6-���3;'* ;���
+('*-� �$U-�ÿÒý§�!$d)z�=&��!�Ï46+(4�&($ª�! �7n�Í4�+��!1*1*'*%�'ä+('*4�$6. � :�46 b+(:�4�$ö+(4�1 �
12�=&]�= ;7D �4�3z"�12�=&Í�Í4�+��!1*1*'*%�'ä+('*4�$��=&(4<%�-! ;$�'*7�4�&(4�7`+(-Z:;� ü 4Q+(:;4
$(�!�Ï4 ü �!1*"�4�
z+(:�4 ( � �! �7 (	�D4�d#"�' ü �!1*46 #+ 0 '*7y+(:�$�-� �1*9<$�:�- 0
�F�Í-�7�46$ö+8�Ï46+��!1*1*'*%�'ä+¢9`7�46)�46 �7;46 �%�4	
 0 :�46&(4��!$�+(:�4n�Í4�+��!1*1*'*%"�
'ä+¢9I7�4�)�4� �7�4� �%64H-!ÿv( ` .�.�. * * �	g	g6� '*$]&��=+(:�46&8)�&(-� �-�"� �%64�7W. .¥ 
+(:�48%��!$�4 0 :�4� F+(:�4]$ö+(4�1*12�=&��Í4�+��!1*1*'2%6'ä+¢9H'*$�:�4�1*7O%�-! ;$ö+��= #+Ï�=+
� "$#%��&$" � g . g�g�� �! �7 +(:�4Ký��!$Q�Í4�+��!1*1*'2%6'ä+¢9 � ����" '*$<�!1*1*- 0 467 +(-
ü �
&�9M
§3�-!+(:�( � �! �7 (	�H4�d#"�' ü �!1*46 §+ 0 '*7y+(:�$ '* �%�&(4��!$�4 0 'ä+(:�'* 2�
Ã ³wÅ�¡ �¥¯�¯�¡ Ú ¯�£¥¯�Ë�¯�¦
¡��¢¡¥Å§Â�Û�®=ÛÍ·=¡¥¯�©«Â§¯�ÀW¯�¡�­�Àtà 6�»�¼�¼�¶98�Ü*¤�£ ­�Â§©«Üä¸Ü*¯(£¥¯�¦=¡�¾#©«Ë(¡¥Å�£¥¯,­�¡ Ú ©«Æ Ú £¥¯�Â§� Ú ©«Üä¡}à

10
6

10
7

10
8

0

100

200

300

Time (yr)

W
(H

α)
 (

nm
)

10
6

10
7

10
8

0

100

200

300

400

Time (yr)

W
(H

α)
 (

nm
)

10
6

10
7

10
8

0

100

200

300

Time (yr)

W
(H

α)
 (

nm
)

10
6

10
7

10
8

0

20

40

60

Time (yr)

W
(H

β)
 (

nm
)

10
6

10
7

10
8

0

20

40

60

80

Time (yr)

W
(H

β)
 (

nm
)

10
6

10
7

10
8

0

20

40

60

Time (yr)

W
(H

β)
 (

nm
)

10
6

10
7

10
8

200

400

600

800

Time (yr)

W
([

O
III

]5
00

7)
 (

nm
)

10
6

10
7

10
8

200

400

600

800

1000

Time (yr)

W
([

O
III

]5
00

7)
 (

nm
)

10
6

10
7

10
8

100

200

300

400

Time (yr)

W
([

O
III

]5
00

7)
 (

nm
)

Y[Z�\U4�
64 ÙÒÚ ¯�¯�°=¤�À«Å�¡¥©«¤�¦b¤�Üw¡ Ú ¯ 3
�ß² 3��O­
¦§Â�� Ä ã�ã¢ã����yµ�¼�¼
¹Ï¯(Þ!Å§©È°!¸
­�À«¯�¦=¡DÁ¿©«Â�¡ Ú �YÜ*¤�£D¡ Ú ¯ �¥­�¨ª¯ ã�îÍÊm­�¦§Â ��¡¥­�£DÜ*¤�£¥¨ª­�¡¥©«¤�¦ Ú ©«��¸¡¥¤�£¢Û ­��b©«¦ ÊW©±Æ§à�¶�à��z¯�Üä¡nË�¤�À«Å§¨ª¦;íªîÍ¯�¡¥­
À«À«©«Ë�©È¡¥©«¯�� 6�80H�I�JMK>HM:N80OMJLH
8
8;:�¼�à ¼�¼§¶ 6t�¢¤
À«©«Â 8�² 8;:j¼�à ¼�¼ � 6tÂ§­�� Ú ¯�Â 8�²,8;:j¼�à ¼�¼BA 6tÂ§­
� Ú ¸�Â§¤�¡¢¡¥¯�Â 8�²8;:�¼�à ¼
»�¼ 6tÂ§¤�¡¢¡¥¯(Â 8�²b8;:j¼�à ¼ � ¼ 6t�¥¤�À«©«Â ÁÒ©È¡ Ú Â§¤�¡¥��8�àUîÏ©«Â§Â§À±¯FË�¤�ÀÈ¸
Å§¨ª¦;í�·=¡¥¯�À«À«­�£F¨U¯(¡¥­�À±À«©«Ë�©È¡�Û 8 H�I�JLK�H :�¼�à ¼�¼�¶f­�¦§Â�Æ�­��K¨ª¯�¡¥­
À«À«©«Ë�©È¡¥©«¯��
8$OLJMHL:�¼�à ¼�¼�¶ 6t�¢¤
À«©«Â 8�²n8$OLJMHM:j¼�à ¼�¼ � 6tÂ§­�� Ú ¯�Â 8�²;80OMJLHM:�¼§à ¼
¼BA�6tÂ§­�� Ú ¸Â§¤�¡¢¡¥¯�Â 8�²;8 OMJLH :j¼�à ¼
»�¼�6tÂ§¤�¡¢¡¥¯(Â 8�²;8 OMJLH :j¼�à ¼ � ¼�6t�¥¤�À«©±ÂOÁ¿©È¡ Ú Â§¤�¡¥� 8�²
Ì ©«Æ Ú ¡�Ë�¤�À±Å§¨U¦;í�îÍ¯�¡¥­
À«À«©«Ë�©È¡�Û 6�80H�I�JLK�HM:N80OMJLH
8"8;:�¼§à ¼
¼�¶�²}Ë�¤�°
¯(£¥©«¦§Æ�Ü*­�Ë(¸¡¥¤�£}²6á#À±À«©«¦§Æ�Ü*­�Ë(¡¥¤�£�­�¦§Â Ú Û�Â�£¥¤�Æ�¯�¦U¦!Å§¨,®y¯(£�Â§¯�¦§�¥©È¡�Û 6tË�¨ R6T 8�­�À«À«¤�Áw¯�Â¡¥¤�¡¥­�¬�¯ª¤�¦]¡ Ú ¯5Ü*¤�À«À±¤}Á¿©«¦§ÆS°6­�À±Å§¯(�}í�¶
à ¼§²�¶�à ¼�²�¶}¼
¼ 6t�¢¤
À«©«Â 8ml�¼�à µ!²�¶�à ¼�²¶}¼�¼ 6tÂ§­
� Ú ¯�Â 8ml�¶
à ¼§²=¼�à±¶�²#¶}¼
¼ 6tÂ§­�� Ú ¸�Â§¤�¡¢¡¥¯�Â 8ml�¶�à ¼�²�¶�à ¼�²#¶�¼ 6tÂ§¤�¡¢¡¥¯�Â 8ml¼�à µ!²#¼�à±¶�²;¶�¼ 6t�¢¤
À«©«Â�Á¿©È¡ Ú Â§¤�¡¥��8�à
%�&(4��=$�'2 �ýo� ����" .��z-!&�+(:;4 ( ` .�.�. * * �	g�gM� 12'* �4	

+(:�4 :;'*ý�:�46$ö+w4�d#"�' ü ���
1*46 #+ 0 '*7�+(:�$��=&(4 '* �$ö+(4��!7�)�&(-�7�"�%�467�3#95+(:�4 '* §+(46&(�Ï467;'2�=+(4 � ����" .
�j:�4 ( � �! �7 (	� 4�d#"�' ü �!1*46 §+ 0 '*7y+(:;$]�=&(4n�=)�)z�=&(46 §+(1*9D-� �1ä9
$�46 �$�'*+(' ü 4S+(-Q+(:;4Í%6- ü 4�&('* �ý<ÿ��!%�+(-!&�
 0 :�46&(4��!$5+(:�4g( ` .�.�. * * �	g�g6�
1*'* �48�=12$�-�$�:�- 0 $Ï��$�1*'*ý�:§+�7�4�)�4� �7�4� �%64]-� *z1*1*'* �ý�ÿ��!%�+(-!&S�! �7
7�46 ;$�'ä+¢9�.

� +��!$�'�� ;$öþ!�Q| �ß46'ä+(:;4�&(4�& /�������� >�'* ü 46$ö+('*ý§�=+(467ª+(:�4Ò4 ü -�1*"�+('*-� 
-�ÿ�+(:�4v( ` .�.�. * * �	g�g6� 1*'* �454�d§";' ü �!1*4� §+ 0 '27y+(:<'* b�Ï$�'2�Ï'*12�=& 0 ��9�

)�&(467;'*%�+('* ;ý5�Í-! ;-=+(-� �'2%��!1*1ä9S7�46%6&(4��!$�'* �ý�4�d#"�' ü �!1*4� §+ 0 '*7�+(:�$¿ÿ�-!&
1*- 0 4�&S�Ï4�+��!1*12'*%6'ä+('246$"
W3;"y+S-�$�%�'*1*12�=+('* �ýb�! �7O'* �%6&(4��!$�'* �ý 0 '*7y+(:;$
�=+¿$�-�12�=&¿�Í4�+��!1*1*'2%6'ä+¢9M

+(:�46&(4�3#9Ï:;�!�S)�46&('* �ýª+(:�4,"�$�4d-�ÿ�+(:�'*$¿1*'* �4
�!$5�! K�!ý!4Ï'* �7�'*%��=+(-=&5ÿt-!&5:�'*ý�:2���Í4�+��!1*1*'*%�'ä+¢9<-=32&�46%�+($6. �j:�'*$U3�4"�
:;� ü '*-!&5'*$ª �-!+ª&(46)�&(-�7�"�%�467H3#9n-�"y&5�Í-�7�461_
 0 :�46&(4S+(:�4 0 '*7y+(:
$�:�- 0 $d�S�Í-� �-!+(-! ;'*%ª7�46%6&(4��!$�4 0 'ä+(:<�=ý�45ÿt-!&��=121W�Í4�+��!1*1*'*%�'ä+('*4�$"

�!1ä+(:�-�"�ý�:f �-!+�� ü 4�&�9`$ö+�&(-� �ýK-! ;4<�=+
��� g . g � g .��j:�4Q-!&('*ý�'* 
-�ÿ�+(:;'*$S7�'*$�%6&(4�)z�! �%69O'*$S �-!+Sþy �- 0  #
�3;"y+Í%6-�"�127O)�-�$�$�'ä3;1*9Z3�4
%6-� � �4�%�+(4�7H+(-Q+(:�4Ï12�!%�þn-�ÿ &(4��!1*'*$ö+('2%S�=+(�Ï-�$ö);:;4�&(4Ï$ö)W46%�+�&��Qÿ�-!&
� -�1*ÿD� /d��9�46+]$ö+��=&($]'* Y+(:�4b1*'ä3�&��=&�9f-�ÿ   1*4�ý!ý=| � '*7�7�1246�Í�!$�$
/����	!M� >�.

� ð)�����`ú[� �&!�ù§óÍõ$#<��ôA��� �E!�útò (T���ßø���òWù��:� ��õ��*ø�ó
ú±õßò
-U46$ö)z'ä+(4ª$ö)�-!&��!7�'*%54 ü '*7�46 ;%64 / 4�. ý�.:  :z�
&(12-=+ ������� >¿)�-�'* #+('* �ýS'* 
�Ï7;' $�4�&(4� §+d7�'*&(46%�+('2-! �
�+(:�4 � � � '*$d �-!&(���=121ä9Q�=$�$�";�Ï467�+(-Ï3�4
+(-�-�$�:�-!&�+���1*' ü 4�7Z-!&�ÿ��!'* #+�+(-b$�4�&('2-!";$�1ä9Z��$�46%6+�+(:�4�'* #+(46ý!&��=+(467
� û - -�ÿ�$ö+(4�1*12�=&Q)�-!);"�12�=+('*-� �$6. ^ 9 %�-!�Ï)z�=&('* �ýf4 ü -�1*"y+('*-� ;�=&�9
$�%64� ;�=&('*-�$ 0 'ä+(:��= ;7 0 'ä+(:;-!"�+�'2 �%61*";$�'*-� ª-�ÿ#+(:�'2$W)z:;�!$�4	
 0 4Ò:;� ü 4



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ ¹
*,+�-$/�1 � 4�5 Å�£¥­�¡¥©«¤�¦5­�¦§Âª­
¨�¾#À±©È¡¥Å§Â§¯¿¤�Üy¨ª¯�­��¥Å�£¥­�®#À«¯¿Ë�¤�¦=¡¢£¥©È®#Å�¡¥©«¤�¦§�©«¦ 7=¤ Ú ¦§�¢¤
¦<á#ÀÈ¡¥¯(£¥�5Üä£¥¤�¨ ¡ Ú ¯Så�î]·8¡¢£¥­�Ë�¬=�U®=Û�³w¯(£¥¦§­��¥Ë�¤�¦§©j¶ WBW
É!²¯(°6­�À±Å§­�¡¥¯�Â�®=Û�Ë(¤
¨�¾#­�£¥©«¦§Æj¯(°
¤�À±Å�¡¥©«¤�¦§­�£¢Û��¥¯(Þ!Å§¯�¦§Ë�¯(��Á¿©È¡ Ú ­�¦§Â�Á¿©È¡ Ú ¸¤�Å�¡W¡ Ú ¯�©«¦§Ë�À«Å§�¥©«¤�¦U¤�Ü#¡ Ú ¯wÀ«©«Æ Ú ¡�¯�¨U©«¡¢¡¥¯(ÂUÂ§Å�£¥©«¦§Æj¡ Ú ©«���¢¡¥­�Æ�¯�à ÙÒÚ ¯w¯�¦�¸¡¢£¥©«¯�� ¨ª­�´ 6�� 62á#ÀÈ¡¥¯(£�8�8w¨ª¯�­��¥Å�£¥¯�¡ Ú ¯,¨ª­�´�©«¨dÅ§¨ Â§©ÈÝ�¯(£¥¯(¦§Ë�¯d©«¦Í¨ª­�Æ�¸
¦§©È¡¥Å§Â§¯��ß®y¯(¡�Áw¯�¯(¦5¨ª¤=Â§¯�À«��Á¿©È¡ Ú ­�¦§ÂUÁ¿©È¡ Ú ¤�Å�¡ßå�î]·�À±©«Æ Ú ¡ 6t¦§¯�Æ�­�¡¥©È°=¯¨ª­�´ 6�� 62á#ÀÈ¡¥¯(£�8�8�©«¦§Â§©±Ë(­�¡¥¯�­�¦U©«¦§Ë(£¥¯�­��¥¯�©«¦ªÀ«Å§¨ª©«¦§¤��¥©È¡ºÛUÂ§Å§¯w¡¥¤�¡ Ú ¯w©«¦�¸Ë�À«Å§�¥©«¤�¦�¤�Ü�À«©±Æ Ú ¡�¯�¨ª©È¡¢¡¥¯�Â�Â§Å�£¥©«¦§Æ,¡ Ú ©«���¢¡¥­�Æ�¯98�à ÙÒÚ ¯¿¯�¦=¡¢£¥©«¯�� = 62á#À«¡¥¯�£�8¨ª¯�­��¥Å�£¥¯ ¡ Ú ¯j¡¥©«¨ª¯j©«¦ÏîÏÛ=£Ò­�Ü*¡¥¯�£�Á Ú ©«Ë Ú ¡ Ú ¯jÂ§©«�¥Ë(£¥¯�¾#­
¦§Ë�Û�®�¯�¡�Áw¯�¯�¦¨ª¤!Â§¯(À±�ßÁÒ©«¡ Ú ­�¦§ÂªÁÒ©«¡ Ú ¤�Å�¡ß¾§£¥¯(¸�¨ª­�©«¦��¢¯�Þ!Å§¯(¦§Ë�¯ À«©«Æ Ú ¡ß®�¯�Ë(¤
¨U¯ ¦§¯�Æ�¸À«©±Æ�©È®#À«¯�²�¯�à Æ§à��¥¨U­
À«À«¯(£ ¡ Ú ­
¦Ï¡ Ú ¯�¡�Û!¾#©«Ë�­�À�¤�®#�¢¯(£¢°6­�¡¥©«¤�¦§­�À�Å§¦§Ë�¯(£¢¡¥­�©«¦=¡ºÛ¤�ÜW¼�à ¼
µ�¨U­
Æ�¦§©È¡¥Å§Â§¯���à

8;:�¼§à ¼
¼�¶ 8;:�¼�à ¼
»�¼
·=¡¥­�¦§Â§­�£¥Â G�´!¡¢£¥¯�¨ª¯ ·=¡¥­�¦§Â§­�£¥Â G�´!¡¢£¥¯�¨U¯

¨U­�´ 6��@^�8 ¸º¼�à ¼
µ�É ¸º¼�à » W � ¸�¼§à ¼���É ¸º¼�à±¶}ÉBW
¨U­�´ 6�� a 8 ¸º¼�à±¶}¼BA ¸º¼�à µ�¼
¹ ¸�¼§à ¼
É
µ ¸º¼�à » W
»
¨U­�´ 6��bc 8 ¸º¼�à±¶�µ�� ¸º¼�à É�ÉBW ¸�¼§à ¼)ABW ¸º¼�à � ¼
¹¨U­�´ 6�� e!8 ¸º¼�à »�¼�¼ ¸º¼�à ¹�É
¹ ¸�¼§à«¶
¶ A ¸º¼�à µ�»�¹
¨U­�´ 6�� g 8 ¸º¼�à »�¹�¼ ¸º¼�à A�¶ � ¸�¼§à«¶�É � ¸º¼�à µ WBW
¨U­�´ 6��@h 8 ¸º¼�à � ¼
» ¸º¼�à A
¹�¹ ¸�¼§à »
µ�É ¸º¼�à É
»�¹
¨U­�´ 6�� k 8 ¸º¼�à µ�É�¶ ¸º¼�à A�¶ � ¸�¼§à �)W�¶ ¸º¼�à É�¶�¹
= 6t½�8 ¶ ¶ � ¼ ¹
= 6t³ 8 » �§¶ ¶ » �= 6>V!8 � � � » � ¼= 6 Ì 8 � µ�¶ � � É= 6tã 8 � µ�É � �
µ
= 6�7 8 � µBW � ¶�µ
= 6�X 8 ¶�¹ µ � µ ¶}¼

+(4�$ö+(467�+(:�4 ü �!1*'*7�'ä+¢9�-�ÿz+(:�'*$Ò�!$�$�"��Ï)�+('*-� W.M�j:;4j&(46$�"�1ä+($¿�=&(4j)�&(4%�
$�4� §+(467O'* �ß�=3;1*4�$ � �! �7�	6
 0 :;4�&(4�+(:�4�%�-! #+�&('ä3;"y+('*-� Z+(-�+(:;4
'* #+(46ý!&��=+(467Ï12"��Ï'* ;-!$�'*+¢9�ÿt&(-!�i+(:�4 � � � +�&��!%(þy$Ò3#9 ^ 4�&( z�=$�%�-� �'
������� 
Ò$�"y32&ö4�%�+Ï+(-n+(:�4<�=)�)�&(-��y'*���
+('2-! ;$�$ö)�4�%6' *z467`'2 `$�46%6+('*-� 
� . � 
�:;�!$83�464� 4 ü �!1*";�=+(467 '* 7�'/$�4�&(4� §+8);:�-!+(-��Ï46+�&('*% *;1ä+(4�&($6.
���=3;1*4 � %�-!�Ï)z�=&(46$5$�%�46 ;�=&('*-�$ 0 :�'*%}:K'* ü -!þ§4S+(:�4�$�4S+�&��!%(þy$ª+(-
%�- ü 46&�+(:�4Í+('*�Ï4Íý��=)O'* K+(:�4c��4� �4 ü �<$�4�+�ÿt&(-�� +(:�4 (U�69#�!$�:�' �
+�&��!%(þÏ+(-�+(:�4 c � � � 
 0 '*+(:]�! �7 0 'ä+(:�-�"y+ +(:�4�'* �%612"�$�'*-� Í-�ÿW+(:;4
1*'2ý!:#+ 46�Í'ä+�+(467�7�"y&('2 �ý�+(:�'2$¿);:;�!$�4!.����
3z1*4 	�'* �$ö+(4��!7]%6-��Ï)z�=&(46$
$�%�46 ;�=&('*-�$ 0 :�'*%}:b'* �%�1*"�7�4�+(:�4�1*'*ý�:§+U46�Ï'*+�+(467b�! �7b+('*�Ï4�$ö)�46 §+
-� n+(:�4 ^ 4�&( ;�!$�%6-� �'w+�&��!%�þ�$U+(-]+(:�-�$�4 0 :;4�&(4Ï�=121�$ö+��=&($��
&(4Ï�!$C�
$�"��Í467H+(-Q%612'*��3H+(:�4 c � � � �=+ª+('*�Í4�4�d#";�!1w+(-x�646&(-y. � :�'*%}:
-�ÿj+(:�4�$�4�+��=3;1*4�$�+(:;�=+�3W46$ö+�7;46$�%�&('*3�4�+(:�4 � � � %�-� §+�&('ä3;"y+('2-! 
+(-�+(:�4 � û - 7�4�)W46 �7�$�-� �:�- 0 +(:�4,+('*�Í4}�646&(-�'*$ 7�4%*z �467]'* �'ä+($
�=3;$�4� �%64�.

^ -!+(:]+��=3;1*4�$j4 ü �!1*";�=+(4d+(:�4 � � � %6-� §+�&('ä3;"�+('*-� �$��=+��Ï46+��=1/�
1*'2%6'ä+('*4�$���� g . g	g�� �! �7���� g . gM��g ÿt-!&�+ 0 -b7�' $W4�&(46 #+ . � ��$ 3��
$ö+��! �7;�=&(7 $�%64� ;�=&('*-F%�-��S);"y+(4�7I"�$�'* �ý`� � �!1ä)�4�+(46& . � � - ü 4�&
+(:�4j�Í�!$�$�&��= ;ý!4 g . g�! � ���	g�,�. 
��! �7S�! S4%��+�&(46�Í4 $�%646 z�
&('2-2
!7�4%�
$�'*ý� �4�7S+(-5���,�y'*�Í'��64�+(:�4,4%$W46%�+($Ò-�ÿ�+(:�4�12- 0 4�$ö+ �Í�!$�$Ò$ö+��=&($¿"�$C�
'* ;ý���7�'/$�4�&(4� §+�. � � / � � � � . !�� >Ò�! �7�+(:�4d$����=121*4�& �Í�!$�$¿&��! �ý�4
g . g�! � ����,�. . ^ -!+(:8$�%64� ;�=&('*-�$ 0 46&(4U%��!1*%�"�12�=+(467]"�$�'* ;ýÏ��$�:;-=&�+
3;"�&($ö+�-�ÿ�$ö+��=&�ÿ�-=&(���=+('*-� /21 � ��g�g � 9�&�>,�= ;7<+('*�Í45$ö+(4�);$�-�ÿ �
� 9�&�.

/,46ý§�=&(7�1*4�$�$w-�ÿz4 ü �=12";�=+('*-� ��Ï46+(:�-�7#

+(:;4 � � � %��! �3W4�$�4�46 
+(-Z)�&(-�7�"�%64��Í4��!$�"y&��=3;1*4�$�'2ý! z�
+("�&(46$�'* D+(:�4� �4��=&��_.K/ 4 ü -�1*"2�
+('*-� f7�"�&('* �ýH+(:�4e*�&($ö+�ÿt4 0 � 9�&�-!ÿU�K$ö+��= ;7;�=&(7 . � � 
Ò$�:;-=&�+
3;"�&($ö+�$�%64� ;�=&('*-�.'.¥ÿ��Ï-!&(4U4"��+�&(46�Ï4 . � ��$,�=&(4�+(-�3W4U�Ï-�7�4�1*1*467�


*,+.-0/�1 
64�5 Å�£¥­�¡¥©«¤�¦5­�¦§Â5­�¨U¾#À«©È¡¥Å§Â§¯¿¤�Ü�¨U¯�­��¥Å�£¥­�®#À«¯¿Ë(¤
¦
¡¢£¥©È®#Å�¡¥©±¤�¦§�©«¦ 7
¤ Ú ¦§�¥¤�¦�á#À«¡¥¯�£¥�ªÜä£¥¤
¨ ¡ Ú ¯�å�î�·Q¡¢£¥­�Ëö¬!��®!Û�³w¯(£¥¦§­��¥Ë(¤
¦§©j¶ WBW�É�²¯(°6­�À«Å§­�¡¥¯�Âd®!Û�Ë(¤
¨�¾#­�£¥©«¦§Æ ¯(°
¤
À«Å�¡¥©«¤�¦§­�£¢Û,�¢¯�Þ!Å§¯�¦§Ë(¯��W©«¦§Ë�À«Å§Â§©±¦§Æ ¡ Ú ¯��¥¯¡¢£¥­�Ëö¬!� ¡¥¤5¡ Ú ¤
�¢¯d­��¥�¢Å§¨ª©«¦§Æ�­�À±À��¢¡¥­�£¥�¿¡¥¤���¡¥­�£¢¡�¤�¦Í¡ Ú ¯ Iy��î]·�� :�¼�à
Ù�Ú ¯Í¯�¦
¡¢£¥©«¯���¨ª­�´ 6�� 62á#ÀÈ¡¥¯(£�8�8U¨ª¯(­
�¢Å�£¥¯S¡ Ú ¯Ï¨ª­�´�©«¨�Å§¨ Â§©ÈÝ�¯(£¥¯�¦§Ë�¯
©«¦]¨ª­�Æ�¦§©È¡¥Å§Â§¯���®y¯(¡�Áw¯�¯(¦]¨ª¤!Â§¯(À±��Á¿©È¡ Ú ­�¦§ÂÍÁ¿©È¡ Ú ¤�Å�¡�å�î�·S¡¢£¥­
Ëö¬!�6t¦§¯�Æ�­�¡¥©È°
¯�¨ª­�´ 6�� 62á#ÀÈ¡¥¯(£�8�8�©«¦§Â§©«Ë�­�¡¥¯Ò­�¦U©«¦§Ë(£¥¯(­
�¢¯�©«¦ªÀ«Å§¨ª©«¦§¤��¥©È¡ºÛ�Â§Å§¯
¡¥¤U¡ Ú ¯�©«¦§Ë�À«Å§�¢©±¤�¦Ï¤�Ü�¡ Ú ©«�Ò¾ Ú ­��¢¯98�à Ä ¡ Ú ¯(£¢ÁÒ©±�¢¯��¥­�¨ª¯j­�� Ù ­�®#À«¯d»!à

8;:�¼�à ¼�¼�¶ 8;:j¼�à ¼
»�¼
·=¡¥­�¦§Â§­�£¥Â G�´!¡¢£¥¯(¨ª¯ ·=¡¥­
¦§Â§­�£¥Â G�´=¡¢£¥¯�¨ª¯

¨ª­�´ 6��@^�8 ¼�à ¼ ��¼ ¼�à±¶�¶�¶ ¼§à ¼ � ¹ ¼�à±¶ W�É
¨ª­�´ 6�� a 8 ¼�à ¼
»�µ ¼�à ¼
¹�¼ ¼§à ¼
ÉBA ¼�à »�µ�É
¨ª­�´ 6��bc 8 ¼�à ¼�¶�» ¸º¼�à±¶}¼�¼ ¼§à ¼
É�É ¼�à »!¶�¹
¨ª­�´ 6�� e!8 ¸�¼�à ¼ � ¶ ¸º¼�à »!¶�» ¼§à ¼=µ�» ¼�à±¶ ��¼
¨ª­�´ 6�� g 8 ¸�¼�à ¼BA)W ¸º¼�à �
»�É ¼§à ¼=»�¹ ¼�à ¼
» W
¨ª­�´ 6��@h 8 ¸�¼�à±¶ W§¶ ¸º¼�à � ¹�¹ ¸º¼�à ¼ � ¼ ¸�¼§à«¶�É�¼
¨ª­�´ 6�� k 8 ¸�¼�à � � ¼ ¸º¼�à µ�É�É ¸º¼�à±¶�µ�¹ ¸�¼§à �
¼�¶
= 6t½�8 ¼ ¶ ¼ É
= 6t³ 8 ¼ ¶ ¶ W
= 6>V!8 ¼ A ¶ A
= 6 Ì 8 ¼ ¶}É ¶ ¹
= 6tã 8 » »�µ ¼ ¼
= 6�7 8 � � � ¼ É
= 6�X 8 ¶�¶ � » � É

+(:�4]4"$�46%6+($�3�4�%6-��Ï4]$�'*ý� �'/*;%��! §+S'* `�!1*1�*;1ä+(46&($��! �7`ÿ�-=&S��"�%}:
�Ï-!&(4S)�&(-�1*-� �ý�467H)W4�&('*-�7�$ª-�ÿ¿+('2�Ï4!.��j:�4 � � � $�:�-�"�1*7K+(:�4�&(4"�
ÿt-!&(4�%64�&�+��!'* ;1ä9O ;-=+Í3W4< �4�ý!1246%�+(4�7 0 :;46 ü 4�&�9`9§-!"; �ýZ$ö+(4�1*12�=&
)�-!);"�12�=+('*-� �$,�=&(4ª3�46'* ;ýS�Ï-�7�4�1*1*467�.

� ð��,õ�� �"!zô�ú
(�õßò`ó6õDõWóT����ôd�nõ�÷����'(
��-b'*1*12"�$ö+�&��=+(4Ï+(:�4Í"; �%646&�+��='2 §+('*46$�$ö+('*1*1�)�&(4�$�46 §+S'* Z%�-� §+(46�Ï)�-	�
&��=&�9�$ö)�46%6+�&��!1y4 ü -�1*"y+('*-� ;�=&�9�$ö9y §+(:�4�$�'*$"
 0 4�)�&(46$�4� §+¿��%6-��Ï)z�=&��
'*$�-� Ï3�4�+ 0 4�46 Í%�-!12-!"�&Ò)�&(467;'*%�+('*-� �$¿ÿ2&(-�� -!"�& �Ï-�7�4�1z�= ;7Ï+(:�-�$�4
)�&(-�7�"�%�467<3#98+(:�4 0 '*7�4�1ä9'��"�$�467<%�-#7;46$,-�ÿ ^ &("G�6";�!10|   :;�=&(1*-!+
/����	��� > / :�46&(4��!ÿt+(4�& ^  ��� >Ï�= ;7 ��'2-#%g| /,-�%6%�����{¿-�1*�Ï46&��= ;ý!4
/����	��� > /�� û �+� � û � > 0 :�46 �$�'*�Í'*12�=&ß'* �);"y+�)z�=&��=�Í4�+(46&($��=&(4¿3�4"�
'* �ý�"�$�4�7W. � -�:� ;$�-! c*;1ä+(46&($ :z� ü 4�3W4646 ]4��S);1*-�9§467�+(:y&(-�"�ý�:�-�"y+�.

� û �+� � û � 46 z�
3z1*46$���%6-��S)z�=&('*$�-� Z3�46+ 0 464� F$ö+(461*12�=&��! �7
 �4�3z"�12�=&Ï%6-��Ï)�-� �46 §+($Í�
+Í�!1*1a* ü 4Q�Ï46+��=121*'*%6'*+('*46$�"�$�467`3#9`-!"�&
�Ï-�7�4�1_
 0 :�4�&(4��!$ ^  ��� -� �1ä9��!1*12- 0 $H%6-��S)��
&('2$�-! �3�46+ 0 4646 
$ö+(461*1t�
&,%6-��S)W-! ;46 §+($,�=+ ��� g . g�g ��
 g . g�g�! �! �7 g . gM�	g .

.¥ �w'*ý�.�� +(:�4i);:;-=+(-��Í4�+�&('*% 4 ü -�1*"y+('*-� )�&(467�'2%�+(467m�=+
��� g . g	g ��
 g . g�gM! �! �7 g . g�gM! ÿ�-!&Q�K);"�&(4b$ö+(4�1*12�=&�)�-!);"�12�=+('*-� 
"� �7�46&(ý�-!'2 �ý<�8$�:�-!&�+53;"�&($ö+�-!ÿ $ö+��=&�ÿt-!&(�Í�=+('*-� H'*$U);1*-!+�+(467Hÿ�-!&
�!1*1�+(:y&(4�4Í%�-#7;46$6.\�j:�'*$�$�%64� ;�=&('*-�'*$��Ï-!&(4Í$�"�'ä+(4�7Zÿ�-=&�� d#";�! 2�
+('ä+��=+(' ü 4�%�-��S)z�=&('*$�-� 8+(:;�! <�! §98-�ÿß+(:�4ª�Í-=&(4ª%�-! #+('* #"�-�"�$,$ö+��=&
ÿt-!&(���
+('2-! Q:�'*$ö+(-!&('*4�$"
�$�'2 �%64��S12�=&(ý�4�&�&��! �ý�4ª-�ÿ����!$�$�46$ 0 '*1*1�3�4
�=3;1*4�+(-n%�-! #+�&('ä3;"y+(4�+(-b+(:�4]'2 §+(46ý!&��=+(467O%�-�1*-�"y&($6.\�w'*ý�. � %6-� 2�
+��!'* �$U+(:;4S$(�!�Í4S%�-��S)z�=&('*$�-� K�=+���� g . g�g�� �! �7 ��� g . g � g ÿ�-!&
-�"y&,%�-�7�45�! �7 � û �+� � û � .

`�"y&j%6-�7�4�
 � û �+� � û �! �7 ^  ��� �!1*1�$�4646� +(-��!ý!&(464�ÿ��!'ä&(1ä9
0 461*1z'* �� B
	 �= ;7 	�B � %6-�1*-�"y&($"
 0 'ä+(:Í7�' $�46&(46 �%�46$Ò)�4��=þy'* �ý
�=+ g . � ���=ý� �'*+("�7�46$6.M(�- 0 4 ü 46&�
�'2 � B
� +(:�4,7�' $�46&(46 �%�46$Ò�Í��9
&(4��!%�:f�=$�:;'*ý�:O�!$ g . � �Í�!ý� �'ä+("�7�4�$6.��ß�=3;124 �n1*'*$ö+($�+(:�4�+('*�Ï4"�
� ü 46&��!ý!4�7 7�'*$�%6&(4�)z�! �%�'*46$Q3�46+ 0 464� +(:�4K+(:y&(4�4Z�Ï-�7�4612$<�!1*-� �ý



A I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦
*,+�-$/�1��U4 Ù ©«¨ª¯(¸tÁ�¯(©±Æ Ú ¡¥¯�ÂK­�°
¯(£¥­�Æ�¯��ª¤�Ü¿¡ Ú ¯ÏË(¤
À«¤�Å�£5Â§©±�¢Ë(£¥¯(¾#­�¦§Ë�©«¯��5®y¯(¡�Áw¯�¯�¦n¡ Ú ¯�¯(°
¤�À±Å�¡¥©«¤�¦§­�£¢Ûn�¢¯�Þ!Å§¯�¦§Ë(¯���Üä£¥¤�¨ ¤�Å�£5¨ª¤!Â§¯�À 6FI;»�¼
¼�¶98�²
å G ì �j·	Gw» 6tå G ì » 8W­�¦§Â�³ 5 W
É��¢¯�¯�¦�©«¦5¡ Ú ¯¿Ë�¤�¨U¾#­�£¥©±�¢¤�¦�¤�Ü�ÊW©±Æ§à � à�Gß­�Ë Ú Ë�¤�À±Å§¨U¦�£¥¯�¾§£¥¯��¥¯�¦
¡¥�ß¡ Ú ¯ Ë�¤�¨U¾#­�£¥©«�¥¤�¦5®y¯(¡�Áw¯�¯�¦ª¡�Áw¤,�¥¯�Þ=Å§¯�¦§Ë�¯���à

I;»�¼�¼�¶ Iz»�¼�¼�¶ å G ì » I;»�¼�¼§¶ I;»�¼�¼�¶ å G ì » Iz»�¼�¼�¶ I;»�¼�¼§¶ å G ì »å G ì » ³ 5 W
É ³ 5 W�É å G ì » ³ 5 W�É ³ 5 W�É å G ì » ³ 5 W�É ³ 5 W
É8;:�¼§à ¼
¼ � 8;:j¼�à ¼�¼ � 8;:j¼�à ¼�¼ � 8;:�¼�à ¼�¼BA 8;:�¼§à ¼
¼BA 8;:�¼�à ¼�¼)A 8;:j¼�à ¼
»�¼ 8;:�¼�à ¼
»�¼ 8;:j¼�à ¼
»�¼
��� � 6�^ _ia 8 ��� ¼�à ¼
µ�É ¼§à«¶
¶}É ¼�à ¼
¹�¶ ¼�à ¼ ��¼ ¼�à ¼
¹ � ¼�à ¼
µ�¼ ¼�à ¼ � µ ¼�à ¼ � ¼ ¼§à ¼)A
¹
��� � 6�aj_�c 8 ��� ¼�à ¼BW
¹ ¼§à ¼)W
¹ ¼�à ¼�¶
¶ ¼�à ¼�¶ � ¼�à ¼
µ!¶ ¼�à ¼�¶ � ¼�à ¼
» � ¼�à ¼
»�É ¼§à ¼
¼BA
��� � 6�c _ik 8 ��� ¼�à ��¼
µ ¼§à �§¶ � ¼�à ¼ �=» ¼�à � � É ¼�à � � � ¼�à ¼ �BA ¼�à »�µ
µ ¼�à »�µ A ¼§à ¼=µ�µ

+(:�4ª%�-!12-!"�&,$�4�d#"�46 ;%646$�-�ÿ �w'*ý�.#�y. ^  ��� �! �7 � û �+� � û � ý�46 2�
46&��=121ä9I$�4�46� +(-`3�4K'* 3�4�+�+(46&��!ý=&(4�46�Í46 §+ 0 '*+(: 4��!%}: -=+(:;4�&
+(:;�! 0 'ä+(:�-�"y&��Í-#7;461º. �j:�'*$d'*$d:;�=&(7�1*9Q$�"y&�);&('*$�'* �ý�
z$�'2 �%64�-�"y&
�Í-#7;461ª'*$<�Í�!'* �1*9D3��=$�4�7 -� +�&��!%(þy$<ÿ2&(-�� +(:�4 ��46 ;4 ü �`$�46+�

0 :�46&(4��!$ ^  ��� �= ;7 � û �+� � û � 3�-!+(: 46�S)z1*-�9D$ö+(461*12�=&]4 ü -��
1*"�+('*-� ;�=&�9S+�&��!%(þy$ ÿt&(-�� +(:�4 � �=7;- ü ��$�46+�.�`d �1*9Ï'2 �� B�	 7�-�46$
+(:�4n�Ï4��! I7�'/$�4�&(4� �%64�3W4�+ 0 464� I-�"y&8�Í-#7;461��! �7 � û �+� � û �
3�4�%6-��Ï4�$��Í�!1*1*46& +(:;�! �+(:;�=+j-�ÿ ^  �	� �! �7 � û �+� � û � .2�d)z�=&�+
ÿt&(-�� +(:�4 ��46 ;4 ü ��� � �!7�- ü �57�'*$�%6&(4�)z�! �%69�
�+(:;4j)�&(-� �-�"� ;%6467�7�'*ÿD�
ÿ�4�&(4� �%64�$�'* � B � 3�4�+ 0 4�46 n-�"y&ª�Ï-�7�4�1w�! �7b+(:;4�-=+(:;4�&U+ 0 -
�=&(4j4� �:;�! �%�467S3#9�-�"y&Ò"�$�4�-�ÿz4 ü -!12"y+('*-� ;�=&�9�$ö+��!ý�46$¿�! �7Ï$ö+�&��=+(4%�
ý�'*4�$� ;-=+Q�!7�-!)�+(4�7I'* Y+(:�46$�4n%�-#7;46$6. �j:;4b'2 �%61*";$�'*-� Y-�ÿ � � �
���
þ§4�$ � B � &(4�7�7�4�&b7�"y&('* ;ýf+(:�4 *�&($ö+bÿ�4 0 � 9�&b-!ÿ�4 ü -��
1*"�+('*-� #
 0 :;4�&(4��!$Í+(:;4<3;1*"�46&�� B � $�4646 I'* D+(:�4b�!ý�4�'* #+(4�&��
ü �=1 g . � � � �d9�&Í'*$Ï1*'äþ§461*9Z7;"�4Q+(-n+(:�4<7�' $�46&(46 §+S);&(46$�%�&('*)�+('*-� �$
"�$�4�7Kÿ�-=&5+(:�4�� � ���+� ^ / �w'*-�% | /,-�%�%�����{Ò-�1*�Í4�&��! �ý�4 �����M� >�.
�w'* ;�!1*1*9�
�+(:�4Ò4%$W46%�+($�-!ÿy-�"y&ß4%��+(46 �7;467 ( ^ �Í-!&�);:�-�1*-�ý�'*46$��=+�+(:;4
+(:y&(4�4�12- 0 4�$ö+j�Ï46+��!1*1*'*%�'ä+('*46$Ò3�46%�-!�Í4�'*�S)W-=&�+��! §+j�!ÿt+(4�&��=3�-�"y+ �
�d9�&�
#)�&(-�7�"�%6'2 �ý�$�'*ý� �' *;%��= #+(1ä9�3z1*"�4�&	� B�� �=+~��� g . g�g ���! �7
��� g . g�gM! .��j:;4�$�12'*ý�:§+(1ä95&(467;7�4�&
� B � )�&(467;'*%�+(4�7��=+ ��� g . g�g��
'* ;7�'*%��=+(4�$��,7�4�%�&(4��!$�'* ;ýd$�46 ;$�'ä+(' ü 'ä+¢9U+(-d+(:�4a( ^ �Í-=&�)z:�-�1*-�ý=9��=+
+(:�'2$U�Ï46+��=121*'*%6'*+¢9<�= ;7n+(:�4�7;-!�Í'* ;�! �%�4�-�ÿ¿-!+(:�4�&ª4 ü -!12"y+('*-� ;�=&�9
$ö+��!ý�46$6. j� �ÿt-!&�+("� z�
+(4�1ä9�
�+(:�4K7�'*$�%6&(4�)z�! �%�'*46$Q$ö+(46�Í�Ï'* �ý`ÿt&(-��
+(:�4Ï7�'/$�4�&(4� §+��
);)�&(-§�=%}:�46$5+(-8+(:�4�� � ���+� ^ �! �7K$�4�%6-� �7H)��,�
&��!�Ï46+(4�&d)�&(-!3;1*4�� %��! b �-!+�4��=$�'21ä983�4�7�'*$�4� §+��! �ý�1*467�ÿt&(-�� +(:;4
7�'/$�4�&(4� §+�$ö+(4�1*12�=&<+�&��=%�þy$"
d�=+(�Ï-�$ö);:;4�&(46$b�! �7 %�-!�Ï);"y+��=+('*-� ;�!1
�Í4�+(:�-�7�$8"�$�4�7W. ��-`);&(-=)W4�&(1ä9Y&(46$�-�1 ü 4n+(:�'*$Q'*$�$�"�4 0 -�"�1*7 &(4%�
d#"�'ä&(4��S��"�%�:<�Ï-!&(45%��
&(4�ÿt";1��! ;�!1ä9y$�'*$j+(:;�=+d'*$, �-!+ 0 'ä+(:�'* 8+(:;4
$�%�-=)W4ª-�ÿ�+(:;'*$j)z�=)�4�&�.

.¥ �w'*ý�. �80 4Í%6-��Ï)z�=&(4Ï+(:�4Ï)z:�-!+(-!�Í4�+�&('*%Ï4 ü -�1*"�+('*-� H)�&(4%�
7�'2%�+(467fÿ�-!&Í$ö+(4�1*12�=&S)�-!);"�1t�
+('2-! ;$S4"��)�4�&('*4� �%6'2 �ýH�H$�:;-=&�+�
¿%6-� 2�
$ö+��! §+�3z"y&($ö+]-�ÿª$ö+��
&8ÿt-!&(�Í�=+('*-� Y�=+-��� g . g	g�� �! �7s��� g . gM�	g
"�$�'2 �ý]-�"y&ª%�-�7�4��! �7 � û �+� � û � 
 0 'ä+(:H�= ;7 0 'ä+(:�-�"y+�+(:;4�'* 2�
%�1*"�$�'*-� Í-�ÿ�+(:;4, ;4�3;"�1t�
&�%6-��S)W-! ;46 §+�. � '2 �%64,+(:�4d'* y)z"y+¿)z�=&��!� �
46+(4�&($,"�$�467<3#98-�"y&,)z:�-!+(-!'2-! ;'����=+('*-� Q�Ï-�7�461�%��! � ;-=+d4��!$�'*1*9�3W4
+�&��! �$�12�=+(4�7�'* §+(-�+(:�4j12�! �ý�";�!ý�4�-�ÿ � û �+� � û � 
� �463;"�12�=&�%�-� §+�&(' �
3;"�+('*-� S'* � û �+� � û ��0 �!$Ò%6-��S)z"y+(467S";$�'* �ýª7;46ÿ��=";1ä+Ò$�4�+�+('* ;ý!$"

0 :�'21*4 0 4 );&(46ÿ�4�&�&(467�+(:�4�"�$�4 -�ÿ	� / (5>8� ��g�g %�� &�
 
!� *;1*1*'2 �ýdÿ��!%%�
+(-!&w-�ÿ � . g 
!��%6- ü 4�&('2 �ý�ÿ��!%6+(-=&w-�ÿ;"� �'ä+¢9��! �7 ��g � 9 ,=. � ü �!'*1t�
3z1*4
ÿ�-!&8$ö+��=&Qÿt-!&(���
+('2-! �. ûÒü 46 I+(:�-�"�ý�:I3�-!+(:I�Í-�7�461*$]$ö+��=&�+Q-�"y+
0 'ä+(:Í'*7�4� §+('*%��!1��Í4�+��!1*1*'2%6'ä+('*4�$ / � "$#%��&$" �o� ����" >�
§4 ü -�1*"y+('2-! Ï'* Ï+(:;4
ý§�!$�46-�"�$w�Ï46+��!1*1*'*%�'ä+¢9�-�ÿ � û �+� � û � %��! � �-!+w �-!+�3�4¿)�&(4 ü 46 §+(4�7#

���
þy'* ;ý�+(:�4U%�-��S)z�=&('*$�-� ]1246$�$��!7�4�d#";�=+(4ª�=+j:�'2ý!:Q�!ý�46$6.2.¥ ]+(:;4
4 ü -�1*"�+('*-� ;�=&�9D$�4�d#"�46 ;%646$8"�$�467 :�4�&(4�
 � û �+� � û �K0 '21*1,&(4��!%�:
� ����" � g . g�g �Z�=+ 6
� ��� � 9�&Ï'2 O+(:�4�� "$#%��&%" � g . g�g�� $�%�46 ;�=&('*-
�! �7g� ����" � g . g � g �
+ 6�� �	� � 9�& 0 :�4� �� "$#%��&$" � g . gM�	g .

��$d$�464� �'* �w'*ý�. � 
;)�&(-!)�46&(1ä98+��=þy'* �ýS+(:;454"$�46%6+($,-�ÿw �463;"2�
12�=& 4��Ï'*$�$�'*-� Í'* §+(-��!%6%�-�"� §+¿3W46%6-��Í46$¿%�&("�%�'2�!1z7�"y&('* ;ý5+(:�4,$ö+��=&��
ÿt-!&(�Í'* �ý�);:;�!$�4!. �j:�4�7�' $W4�&(46 ;%646$U'* n%6-�1*-�"y&U3�46+ 0 4646 n$�%�46 ;�=&��
'*-�$ 0 'ä+(:F�! �7 0 'ä+(:;-!"�+� �4�3z"�12�=&�46�Ï'2$�$�'*-� H)W4��=þZ�=+ g . !K/�g . � >
'* � B 	 ÿ�-!&S-�"y&S%�-#7;4 /�� û �+� � û � >�
 g . �Z/�g . � >5'* 	qB �
�! �7 g . �O/�� .X	�>�'2 � B � .�-U"�4<+(-H+(:�4<7�' $�46&(46 §+�'* y);"�+Ï)z���
&��!�Ï4�+(46&($"
�$ö+(4�1*12�=& � û -U$S�! �7O);:�-!+(-�'*-� �'����
+('2-! F�Ï-�7�4�1*$�"�$�4�7
+(:�4 *; ;�!1Ò%6-�1*-�"y&($5�=&(4Ï:�- 0 4 ü 46& ü 46&�9n7�' $W4�&(46 #+�
W46$ö)W46%6't�=121ä9�'* 
� B 	 
 0 :�4�&(45+(:�4�$�4�d#"�4� �%64�$d�!%6+(";�!1*1ä98$�:�'*ÿt+,'2 <7�' $W4�&(46 #+,7�'/�
&(46%6+('*-� �$ 0 :�4� S �463;"�12�=&Ò46�Í'*$�$�'*-� S'*$��!7�7�4�7W.M�j:�4�$�'*ý� �' *;%��! §+(1ä9
3;1*"�46& � B 	 )�&(-�7�"�%�467S3#9 � û �+� � û � �=)�)W4��=&($w+(-ª$ö+(46� ÿt&(-��
�D��"�%�: :�'*ý�:�46&b1*"��Í'* �-�$�'ä+¢9 )�&(467�'2%�+(467 ÿ�-=&b+(:�4%( ` .�. * *�	 �	�M�
46�Í'*$�$�'*-� S1*'* ;4 +(:y&(-�"�ý�:�-�"y+Ò+(:�4j4� §+('ä&(4j$ö+��=&¿ÿt-!&(���
+('2-! �46);'*$�-�7�4
/ ( ` .�. * *�	 �	�M� #,(	� � 	S�!1ä&(4��=7�98�=+ 6 � � � 9�&�>�. ûÒü 4� 8+(:�-�"�ý�:��
7�'ä&(4�%�+�%6-��S)z�=&('*$�-� Z-�ÿ�+(:�46$�4�%6-�1*-�"y&($5+(-<+(:�-�$�4�$�464� Z'* Z$ö+��=&��
3;"y&($ö+�ý§�!12����'246$��Í��9H3�4�%6-��S);12'*%��=+(467K3#9H+(:;4Ï)�-�$�$�'ä3z1*4Ï);&(46$C�
46 �%�4j-�ÿ�7�";$ö+�
�'ä+�$�:;-!";1*7S3�4j �-!+(4�7�+(:;�=+Ò%6-�1*-�"y&($Ò�!$�3;1*"�4,�=$�+(:�4
-� �46$5);&(467�'*%6+(467K3#9 � û �+� � û � �=&(4� �-!+5+¢9�);'*%��!1*1ä9n-=3z$�4�& ü 467W.
`d"y+U-�ÿ�+(:�4 � 	 g 3;1*";4�%�-��S)z�!%�+�ý��!12���y'*4�$ / �!$�$�"��Ï4�7<+(-�:;� ü 4
� B 	 msB g+j � >W'2 ª+(:�4 $(�!�S);1*4¿-�ÿ ^ 46&(ý ü �!1*1k| `�1*-�ÿt$�$�-� /�����!	� >
�! �7 �,� 3;1*";4,%6-��S)��=%6+ 7 0 �=&(ÿWý§�!12���y'*46$ / ÿ�-!& 0 :�'*%�:Í+(:�'*$ %6-�1*-�"y&
0 �!$,� ü �!'*1t�
3z1*4
>¿'* �j:#";�! /�����! 	�>�
; �-� �45:;� ü 4 � B 	 msB � .

� '2 �%64Ï&(461*'2�=3;124�+(46$ö+($�-�ÿ � û�� $��
&(4Ï9§4�+5+(-Q3�4Í7�4 ü 4�1*-!)�467�

+(:�4�&(4`'*$b �- $�'*�S)z1*4 0 ��9 �=&(-�"� �7�+(:�46$�4O�Ï-�7�4�1�7�'*$�%�&(46)z�! 2�
%6'*4�$6.#`�"y&d&(46%6-��Í�Ï46 ;7;�=+('*-� 0 -�"�1*7<+(:�46&(46ÿ�-=&(453�45+(-Í%�-� �7�"�%6+
��"�1*+(' ���Ï-�7�4�1j%6-� �$�'2$ö+(46 �%69`%�:�4�%(þy$�-!ÿª�!1*1�'*�Ï)�-!&�+��= #+Ï%�-� �%61*"��
$�'*-� �$ 0 :�46 �4 ü 4�&,%6-��Ï)z�=&��
3z1*4ª%6-�7�46$d�=&(45� ü �!'*1t�
3z1*4!.

��ð��,õ�� �"!zô�ú
(�õßò`ó6õDõ?%"( ��ô �6!zó
ú±õßò"(
��-�%}:�46%�þn+(:�4Ï)W4�&(ÿ�-=&(���! �%64Í-!ÿj-!"�&��Ï-�7�4�1�'* Z%�-! ;ÿ2&(-� §+��=+('*-� 
0 'ä+(:�&(4��=12'ä+¢9�
 0 4f:;� ü 4f���!7�4f� %6-��Ï)z�=&('*$�-� -�ÿÏ)�&(4�7�'*%6+(467
3�&(-§�!7y3z�! �7 %6-�1*-�"y&($Z+(- +(:�-�$�4Y-�ÿ8-!3;$�4�& ü 4�7 ý�1*-!3;"�12�=&F%61*";$C�
+(4�&($ / �   $}>S�! �7D12- 0 ��$�"�&(ÿ��!%64<3�&('*ý�:§+( �4�$�$Íý§�=1t�,�y'*4�$ / � �6^ �5>�.
� &(467�'*%6+(46751*'* �4w&��=+('*-�$��= ;754�d§";' ü �!1*4� §+ 0 '*7y+(:�$�:;� ü 4Ò3�464� ª%6-�� �
)z�=&(467Z+(-�-!3;$�46& ü 4�7 ( .�.ªý§�!12���y'*46$6. j� �1*4�$�$�-!+(:�4�& 0 '2$�4Í$ö+��
+(4�7#

�!1*1��Ï-�7�4612$,�!$�$�"��Í4<� ����" �o� "	#)��&$" 
z%�- ü 46&('* �ýÍÿ��!%�+(-!& � . g 
�*;1*12'* �ý
ÿ��!%6+(-=& � . g 
�� / (5>8� ��g�g %6� &�
 �! �7<� � �=1*)�4�+(46& . � � /�g . g�! � ���	g
,=. >�.

�GDFEGD�� OKS+M � �+MkY
�p]`SGL S#UGO�_
ûÒü 4� n+(:;-!";ý!:K-�"y&5�Í-�7�461_
W7�";4�+(-8+(:�4S$ö+��=+('*$ö+('2%��!1ß+�&(4��=+(�Í46 §+
-�ÿ�( ^ �Ï-!&�);:�-�1*-�ý�'*4�$"
d%��! � �-!+H3�4O4"�#)W46%�+(4�7 +(-I&(4�);&(-#7;"�%64
+(:�4Z� ü 46&��=ý�4K%�-�1*-�"y&($Q-�ÿ�1*- 0 ���Í4�+��!1*1*'*%�'ä+¢9Dý�1*-!3;"�12�=&<%61*";$ö+(4�&($"

�!$ 7�'2$�%6"�$�$�4�7]'* �$�46%6+('*-� � .N	'
 0 4 0 -!";1*7�4%��)�4�%�+ +(:�4,)�&(4�7�'*%6+(467
%6-�1*-�"y&($�+(-Hÿ��!1*1j$�-!�Í4 0 :�46&(4 0 'ä+(:�'* O+(:�4]&��! �ý�48-!3;$�46& ü 4�7W.�.¥ 



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ W

−1

−0.5

0

U
−

B
Z=0.004

−0.2

0

0.2

0.4

0.6

0.8

B
−

V

10
6

10
7

10
8

10
9

10
10

0

1

2

Time (yr)

V
−

K

−1

−0.5

0

0.5

U
−

B

Z=0.008

−0.2
0

0.2
0.4
0.6
0.8

B
−

V

10
6

10
7

10
8

10
9

10
10

0

1

2

3

Time (yr)

V
−

K

−1

−0.5

0

0.5

U
−

B

Z=0.020

0

0.5

1

B
−

V

10
6

10
7

10
8

10
9

10
10

0

1

2

3

Time (yr)

V
−

K

Y Z�\U4 �U4 ÙÒÚ ¯�¯(°
¤�À«Å�¡¥©«¤
¦�¤�Ü;¡ Ú ¯ ^E_`a�²]a _3cY­�¦§Â�c _�k Ë�¤�À±¤�Å�£¥�
¾§£¥¯�Â§©«Ë(¡¥¯�Â]®=Û�¤�Å�£�Ë�¤=Â§¯:6t�¥¤�À«©±Â 8�²�³ 5 W�É 6tÂ§­
� Ú ¯�Â 8 ­�¦§Â]å G ì �j·	Gw»6tÂ§¤�¡¢¡¥¯�Â 8�­�¡f8;:j¼�à ¼�¼ � ²W¼�à ¼�¼BAÏ­�¦§Â�¼�à ¼
»�¼�à�� À±À�¨ª¤=Â§¯�À«� Ú ­�°
¯5®y¯�¯�¦Ë�¤�¨U¾#Å�¡¥¯�Âd­��¥�¥Å§¨U©±¦§Æ ­j·!­�ÀÈ¾y¯(¡¥¯(£Wã�îÍÊ 6�¼§à ¼)A6¸¢¶6»�¼ CGDÏÜ*¤�£�¤
Å�£�Ë�¤!Â§¯�²
¼�à±¶(¸¥¶�»�¼ECED Ü*¤�£Ïå G ì �j·	Gw»�²w¼�à±¶(¸¥¶�»�µECGD Ü2¤�£S³ 5 W�É 8�²w­n� Ú ¤�£¢¡®#Å�£¥�¢¡Ò¤�Ü�Ë�¤�¦§��¡¥­
¦
¡Ò�¢¡¥­�£�Ü2¤�£¥¨ª­�¡¥©«¤�¦ 6>=6:d¶}¼
¼UîSÛ!£�8�­�¦§ÂS¦§¤ª¦§¯�®#Å§À±­�£
Ë�¤�¦=¡¢£¥©È®#Å�¡¥©«¤�¦;à

-!&(7�46&Í+(-Z+(46$ö+Í+(:�'*$Í)�&(-!)�46&�+¢9�
 0 4�:;� ü 4�%6-��Ï)z�=&(467Y-�"y&�4 ü -��
1*"�+('*-� ;�=&�9`$�4�d#"�4� �%64�$Í+(-K+(:�4b12�=&(ý�4<$�46+�-�ÿ �   $�'* � 	 � 
��=$
%�-!�Ï);'*1*4�7Q3#9 ^ �=&(��3�9Q46+��!1º. /Q��g�g�g >�. � '* �%�45+(:�4��Ï4�+��!1*12'*%6'ä+('246$
�! �7S7;4�&(467;7�46 �4�7S%6-�1*-�"y&($�7�4�&(' ü 4�7�ÿ�-!&w+(:�4�$�46$�-!32&ö4�%�+($��=&(4j-� �1ä9
� ü �!'*1t�
3z1*4,'* �*;ý�"y&(46$"
�+(:�4�%6-��S)��
&('2$�-! �'*$ %��
&�&('2467�-�"y+ 0 'ä+(:Í&(4%�

−1

−0.5

0

U
−

B

Z=0.001

−0.2

0

0.2

0.4

0.6

0.8

B
−

V

10
6

10
7

10
8

10
9

10
10

0

1

2

Time (yr)

V
−

K

−1

−0.5

0

0.5

U
−

B

Z=0.040

0

0.5

1

B
−

V

10
6

10
7

10
8

10
9

10
10

0

1

2

3

Time (yr)

V
−

K

Y[Z�\U4 � 4 ÙÒÚ ¯Z¯�°=¤�À«Å�¡¥©«¤�¦ ¤�Ü�¡ Ú ¯ ^ _ a�² a _ c ­�¦§Â c _ k
Ë�¤�À«¤�Å�£¥� ¾§£¥¯�Â§©«Ë(¡¥¯(Â�®=ÛÏ¤�Å�£ Ë�¤!Â§¯ 6t�¥¤�À«©«Â 8Ò­�¦§ÂÍå G ì �j·	Gw»:6tÂ§¤�¡¢¡¥¯�Â 8­�¡n8;:�¼�à ¼�¼�¶�­�¦§ÂÏ¼�à ¼ � ¼§à Ä ¡ Ú ¯(£¢ÁÒ©«�¥¯,�¢­�¨ª¯�­���ÊW©±Æ§à � à
$ö)�46%6+]+(-Z+(:�4b�=)�);&(-��y'*���=+(4�-!"�+(4�&]3�-�"� �7;�=&�9Y-�ÿ�+(:;4�&(46ý�'*-� 
'* �:;�=3;'*+(467<3#9Q+(:;4 �   $d+(:;4 	hB �i
 � B � + 0 -	��%6-�1*-�"y&�7;'2���
ý!&��=� 
�46$ö)W46%6't�=121ä9�$�";'ä+(467S+(-U+(4�$ö+�+(:�4j+�&(4��=+(�Í46 §+Ò-�ÿ�12�=+(4j$ö+��!ý�46$
-�ÿ¿$ö+(461212�=&U4 ü -�1*"�+('*-� W.#�j:�4�3W-!"; �7;�=&('*46$5:;� ü 4�3�464� H$�"y32&ö4�%�+(467
+(-]�Ï4�+��!1*12'*%6'ä+¢9]3;'* � �'2 �ý�'* � B � 3;"y+U �-!+U'* 	hB �S. � '* �%�4
-�"y&����!'* H'2 §+(4�&(4�$ö+�'*$ª+(-<�Í�=þ§4Ï$�"y&(4Ï+(:;�=+5+(:�4Í4%��+(46 ;7�467 ( ^
�Ï-!&�);:�-�1*-�ý�'*4�$w)�&(-�7�"�%64�7S3#9S-�"y&��
);)�&(-§�=%}:S+(-ª+(:�4�$�46%�-! ;7S)z���
&��!�Ï4�+(46&�)�&(-!3;1*46� 7�-b �-!+�)�&(-�7�"�%�4�$�4�d#"�46 �%�46$�+(:;�=+S�=&(4�+(-#-
3;1*"�4S'* � B � �=+ª:�'*ý�:H�!ý�46$"
W+(:�'*$U'*$ª-!ÿ¿ �-8����&�-=&5%6-� �%646&( W.
��$ $�4�46 ]'* �w'*ý�. � 
#+(:�4d4 ü -!12"y+('*-� ;�=&�9Ï$�4�d#"�4� �%64�$��=+}��� g . g�g�� 

g . g�g �K�! �7 g . g�gM! �!1*1�ÿ��=121 0 461*1 0 'ä+(:;'* F+(:�4]&��! �ý�4Q-!ÿd%�-!12-!"�&($
$�464� Q'2 8+(:�'*$�$(�!�S)z1*4ªÿt-!&d�!ý�46$,:�'*ý�:�4�&�+(:z�= ��
3W-!"�+ � �d9�&�.

� 4n �- 0 +("y&( -�"y&Q�=+�+(4� §+('*-� Y+(-`�F$�46+8-�ÿª3;1*"�4 � �6^ ��$
/_^ 4�&(ý ü �!1*1¿4�+S�!1º. ������� a5/��-! ; §3z�!%(þ=| ^ 4�&(ý ü �!1*1 ����� �y> 0 :�'*%�:
7�46$ö)z'ä+(4Z3W46'* �ý �!%�+(' ü 461*9 $ö+��=&���ÿ�-!&(�Ï'* �ý �! �7��Ï46+��=1/�º)�-�-=&n�=&(4
3�4612'*4 ü 467 +(- :;� ü 4 �!ý�46$F:;'*ý�:�4�&F+(:;�! � �d9#& /_^ 46&(ý ü �!1*1 |
/��-� � §3z�!%�þ ����� ��>�. � +��! �7;�=&(7F�Í-#7;461*$�-�ÿ�%�:�4��Ï'*%��=1¿4 ü -�1*"�+('*-� 
%��! � �-!+�4��=$�'21ä9n�!%6%6-�"� #+�ÿt-!&ª+(:;'*$U);:;46 �-��Ï4� �-� 0 'ä+(:�-�"y+ *; ;4%�
+("� �'* ;ýÍ+(:�4�"� �þ� ;- 0  b&��
+(4�$d-�ÿ�'* �ÿ��!1*1�+(-]�! �7b���=$�$C��12-!$�$�ÿt&(-��
+(:�46$�4Qý§�!12����'246$6.�� %�-! ;$ö+��= #+Ï�Ï46+��=121*'*%6'*+¢9H�Ï-�7�4�1��Í��9F+(:�4�&(4"�
ÿt-!&(4�3�4)&�"�$ö+ª�=$U�=)�);&(-=);&('2�=+(4�ÿt-!&U7�46$�%6&('ä3;'* �ýÍ+(:�4�'ä&�4 ü -�1*"y+('*-� W.
� 7�46+��!'*1*467b�! ;�!1ä9y$�'*$d-�ÿ�+(:�4�$ö+��
&Uÿt-!&(���
+('2-! �:;'*$ö+(-!&�9<-�ÿw+(:�46$�4
-!3'&�46%6+($�'*$�:�- 0 4 ü 4�&n �-!+ 0 'ä+(:�'2 +(:�4F$�%6-!)�4F-!ÿ�+(:�'*$<)��
)W4�&�.



¶}¼ I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦

−1.2

−1

−0.8

−0.6

−0.4

−0.2
U

−
B

Z=0.001

−0.2

0

0.2

0.4

B
−

V

10
6

10
7

10
8

−1

0

1

Time (yr)

V
−

K

−1.2

−1

−0.8

−0.6

−0.4

−0.2

U
−

B

Z=0.020

−0.2

0

0.2

0.4

B
−

V

10
6

10
7

10
8

−1

0

1

2

Time (yr)

V
−

K

Y Z�\U4�� 4 ÙÒÚ ¯¿¯(°
¤�À±Å�¡¥©«¤�¦�¤�Ü�¡ Ú ¯n^�_�a�²da _Sc5² cE_<k Ë�¤�À±¤�Å�£¥��¾§£¥¯(¸
Â§©«Ë(¡¥¯�ÂdÁ¿©È¡ Ú Î�Á¿©È¡ Ú ¤�Å�¡W¡ Ú ¯w©«¦§Ë�À«Å§�¥©«¤�¦U¤�Ü�¡ Ú ¯w¦§¯(®#Å§À«­�£�Ë�¤�¨U¾�¤�¦§¯�¦
¡W®!Û¤�Å�£jË�¤=Â§¯:6t�¥¤�À«©«Â�Î6Â§­
� Ú ¯�Â 8¿­�¦§Â]å G ì �j·	Gw» 6tÂ§¤�¡¢¡¥¯�Â�Î6Â§­�� Ú ¸�Â§¤�¡¢¡¥¯(Â 8­�¡N8;:j¼�à ¼�¼�¶,­�¦§Â 8;:�¼�à ¼
»�¼§²#­��¥�¥Å§¨U©±¦§Æ5­�� Ú ¤�£¢¡Ò®#Å�£¥�¢¡ ¤
ÜWË(¤
¦§��¡¥­�¦=¡·!Ê Ì 6>=6:�¶}¼�¼�îÏÛ=£�8�²
­�·!­�ÀÈ¾y¯(¡¥¯(£�ã�îÍÊ 6�¼�à ¼BA6¸¥¶�»�¼NCED]Ü*¤�£�¤�Å�£ßË�¤!Â§¯�²
¼�à±¶(¸¥¶�»�¼bCGDbÜ*¤�£¿å G ì �j·	G78�à
(�46&(4	
 0 4��
&(4d$�'*�Ï);1ä9 0 �= #+¿+(-�4�$ö+��
3z1*'*$�:S+(:z�
+¿+(:�4d%6-�1*-�"y&($¿-!3��
$�46& ü 4�7Z%��! H3�4Ï&(4��!$�-� ;�=3;1ä9 0 461*1�&(4�);&(-#7;"�%64�7H3�9n-�"y&��Ï-�7�4�1º.
�j:�4ª1*- 0 124 ü 461W-!ÿß7�"�$ö+,4%��+('* �%6+('*-� �-!3;$�46& ü 467Q'* ]+(:�46$�4ª-=32&�46%�+($
�!1*1*- 0 $S+(:�48);&(467�'*%6+(467f%6-�1*-�"y&($S+(-H3�4Q7;'ä&(46%6+(1ä9F%�-!�Ï)z�=&(467`+(-
+(:�4ª-!3;$�46& ü �=+('*-� �$ 0 'ä+(:�-�"y+d�! §98%6-!&�&(46%6+('*-� 8ÿt-!&�&(467;7�46 �'2 �ý�.2.¥ 
�w'*ý�. !n0 4�%6-��Ï)z�=&(4Q+(:�4�1*-�%��
+('2-! f-�ÿ�+(:;4<-!3;$�4�& ü 4�7 � �'^ ��$
'* D+(:�4 	 B � 
 � B�� + 0 -	��%�-!12-!"�&]7�'2�!ý!&��!� +(-K+(:;4�4 ü -�1*"2�
+('*-� ;�=&�9Ï$�4�d#"�46 �%�46$¿)�&(4�7�'*%6+(467�ÿt-!&�$�%64� ;�=&('*-�$¿3�4612'*4 ü 467Ï+(-�$ö)z�! 
+(:�4�12'äþ§461ä9Q&��! �ý�4�-�ÿÒ)�&(46$�4� §+ª$ö+��=&ªÿt-!&(�Í�=+('*-� b'2 �+(:;'*$�$(�!�Ï);1*4!.
� 'ä+(:S+(:;4�4"��%�4�)�+('2-! Í-�ÿ�-� �4,-!32&ö4�%�+�
§$�46)z�=&��=+(467Íÿt&(-!�i+(:�4,-!+(:2�
46&($Ò'* � B�� 
�+(:�4��Í-#7;461;�=)�)�4��=&($�d#"�'ä+(4j%�-��S)z�=+('ä3;124 0 '*+(:�+(:;4
%�-!12-!"�&($5-=3z$�4�& ü 467W. ûÒü 46 H+(:;-!";ý!:K+(:�4Í$�%�46 ;�=&('*- 0 'ä+(:K$�:�-!&�+(4�&
+('*�Í4%��$�%��=1245-�ÿ�$ö+��=&�ÿ�-!&(�Í�=+('*-� <)�&(-!3z�=3;1ä9<"; �7�4�&(4�$ö+('*�Í�=+(4�$�+(:;4
%�"y&�&(46 §+ � �0/ '* D+(:�4�$�4�-!32&ö4�%�+($"
¿'ä+�);12�!%�46$�*�&(� %6-� �$ö+�&��!'* §+($
-� Í+(:�4d1*- 0 46$ö+��!ý�46$��!1*1*- 0 467#
#'2 �7�'*%��
+('2 �ý ��'* ��!ý!&(464��Ï4� §+ 0 'ä+(:
)�&(4 ü '*-�"�$)*; �7�'2 �ý�$)��+(:;�=+�+(:�4�$�45ý§�=1t�,�y'*4�$j%��! � �-!+�3�4ª9�-�"� ;ýy.

�#DXCfD���W Y#J O\MVIKW SP_�MkY
��J���UGW[R M+L J`YfI
	>W��fI �k_
�z-=&U+(:�4�$ö)�46%6+�&(-!$�%�-!);'*%�7z�
+��2
 0 4�:;� ü 4�3�464� b"�$�'* �ý]+(:�4�%�-�� �
);'212�=+('*-� O-�ÿ+( .�.�ý§�!12���y'*46$S3#9 � �!$�46ý�-�$(�K4�+��!1º. /������ ��>�
�%6-� 2�

0 0.5 1

−0.5

0

0.5

1

1.5

2

2.5

3

V
−

K

B−V
0 0.5 1

B−V
0 0.5 1

B−V

Y[Z�\U4�� 4�Ì ¯�Æ�©«¤
¦§�,©±¦�a _ c�°!�fc _ kM��¾#­
Ë(¯5©«¦ Ú ­�®#©È¡¥¯�Â<®=Û]Ë�¤�¦�¸á§£¥¨ª¯(Â ì!5 �Í©«¦Yî ��¶�²¿�¢Å�®�
�¯�Ë�¡Í¡¥¤K¨ª¯(¡¥­�À«À«©«Ë�©È¡�Û`®#©±¦§¦§©«¦§ÆZ©«¦ c _k<à ��¯�Üä¡}í G�°=¤�À«Å�¡¥©«¤�¦§­�£¢Û8�¥¯(Þ!Å§¯�¦§Ë�¯ 6t�¢¤
À«©«Â 8�¾§£¥¯�Â§©«Ë(¡¥¯�Â�­�¡f8;:�¼�à ¼�¼�¶
­�¦§Âb¡ Ú ¯�£¥¯�Æ�©«¤�¦n©«¦ Ú ­�®#©«¡¥¯(Ân®=Û�¤�®�
�¯�Ë(¡¥�U©«¦b¡ Ú ¯�¨ª¯�¡¥­
À«À«©«Ë�©È¡�Û�£¥­�¦§Æ�¯8;:�¼�à ¼�¼
¼
µ�¸º¼�à ¼�¼
» 6t� Ú ­�Â§¯�Â�­�£¥¯�­ 8�à!îÏ©±Â§Â§À«¯�í	G�°
¤�À«Å�¡¥©«¤
¦§­�£¢Ûª�¥¯(Þ!Å§¯�¦§Ë�¯­�¡S8;:�¼§à ¼
¼ � ­�¦§ÂH¤�®�
�¯�Ë(¡¥�5©«¦H¡ Ú ¯S£¥­
¦§Æ�¯38;:�¼�à ¼�¼
»6¸�¼�à ¼�¼
É�à Ì ©«Æ Ú ¡}í
G�°
¤�À«Å�¡¥©±¤�¦§­�£¢Ûn�¢¯�Þ!Å§¯(¦§Ë�¯Ï­�¡S8;:�¼�à ¼�¼BA]­
¦§ÂH¤�®�
�¯�Ë(¡¥�ª©±¦n¡ Ú ¯�£¥­�¦§Æ�¯8;:�¼�à ¼�¼
É6¸�¼§à ¼§¶ � à�� À«À�¨ª¤!Â§¯�À«��­
�¢�¥Å§¨ª¯5­]·!­�À«¾y¯(¡¥¯(£Uã�îÏÊ 6�¼�à ¼BA6¸¥¶�»�¼
C D ²!­�� Ú ¤�£¢¡w®#Å�£¥��¡�¤�ÜzË�¤�¦§�¢¡¥­�¦=¡���¡¥­�£�Ü*¤�£¥¨ª­�¡¥©«¤�¦ 6>=6:d¶}¼�îSÛ!£�8ß­�¦§Â¶}¼�� CED8­�°6­�©«À±­�®#À«¯�Ü*¤�£���¡¥­�£�Ü2¤�£¥¨ª­�¡¥©«¤�¦;à!Ê#¤�£w¯(­
Ë Ú ¨U¤!Â§¯�Ày�¢¯�Þ!Å§¯�¦§Ë(¯�²Ë�©È£¥Ë�À«¯��W¨ª­�£¥¬j¡ Ú ¯�¾§£¥¯�Â§©«Ë(¡¥¯�Â�Ë�¤�À±¤�Å�£¥��­�¡w¶ ì Û!£}²�Â§©±­�¨ª¤�¦§Â§��­�¡�µ ì Û!£}²�¢Þ!Å§­�£¥¯��Ò­�¡,¶}¼ ì Û=£¿­�¦§Â�¾y¯�¦
¡¥­
Æ�£¥­�¨ª�Ò­�¡,¶�µ ì Û!£}à

$�'*$ö+('* �ý5-�ÿ ���'� -!3'&�46%6+($"
§�!1*1y%�-!&�&(46%�+(4�7Ïÿt-!&¿'* §+�&('* �$�'2% &(4�7�7�4� �'* �ý�.
�j:�'*$,7;�=+�����$�4�+ 0 �!$d�!1*$�-Í�! ;�!1ä9+�6467Q3#9 � +��!$�'�� ;$öþ!� | ��4�'ä+(:�4�&(46&
/����	��� >�
 0 :;'*%�:��!1*1*- 0 $�+(:;4�)�4�&(ÿ�-!&(�Í�! �%�4�-!ÿ�+(:�46'*&¿�Ï-�7�4�1y+(-53�4
7�'ä&(4�%�+(1ä9]%6-��S)��
&(4�78+(-Ï-�"y&($6.

� '2 �%64b+(:�4b$ö+��=&�3;"�&($ö+8&(46ý�'*-� �$]$(�!�Ï);1*467I'2 Y+(:�'*$]7z�
+�����$�46+
�=&(48-!ÿ ü �=&�9y'* �ýn$ö)z�=+('2�!1�4%��+(46 #+�
ß3;"�+�+¢9�);'*%��!1*1ä9K$��Í�!1*124�&�+(:z�= 
+(:�4�:�-�$ö++( .�.jý§�!12����9�
z+(:�45+(-!+��!1��Í�!$�$U� ü �!'*12�=3;1*45ÿ�-!&�$ö+��=&�ÿ�-!&��
�Í�=+('*-� Y:z�=$]3�464� I%6-� �$�'*7;4�&(467 �Fÿt&(464�)z�=&��=�Í4�+(46&�. � 4b:;� ü 4
ÿt"�&�+(:�4�&(�Í-=&(4n�!$�$�"��Ï4�7Y+(:z�
+]+(:�4b%6-� §+�&('*3;"y+('*-� D+(-F+(:�4 � û -
ÿ2&(-�� +(:;4S-�1*7�4�&�
�"� �7�46&(1ä9y'* �ý8$ö+(4�1*12�=&ª%6-��Ï)�-� �46 §+5'*$ª'* ;$�'*ý� �' *��
%��! §+�.

�w'*ý�. � )�&(4�$�46 §+($ -!3;$�46& ü �=+('*-� �$ �= ;7 4 ü -�1*"y+('2-! z�
&�9 $�4%�
d#"�46 �%�46$]'* Y+ 0 -F7�'t�=ý� �-�$ö+('*%b7�'2�!ý!&��!�Ï$"
 ( ` .�.�. * * �	g	g6� #,(	� ü $
� / (	�Ò>��! �7�( ` .�. * *�	 �	�M� #,(	� ü $ � / (	�Ò>�. �j:�4�4 ü -�1*"y+('*-� ;�=&�9
$�4�d#"�4� �%64�$ß-�ÿ)( ` .�.�. * * �	g	g6� #,(	� ü $ � / (	�Ò>�)�&(4�7�'*%�+(4�75ÿ�-!&ß$ö+��=&��
3;"y&($ö+H�Í�!$�$�4�$b'* +(:�4F&��= ;ý!4 ��g�� B ��g � 9 ,=. �!1*1�$�464�� +(-
�!ý=&(4�4n&(4��!$�-! z�
3z1ä9 0 461*1 0 'ä+(: +(:�4H-!3;$�46& ü �=+('*-� �$6. �j:;4 ü �=12"�4
-�ÿ � / (	�Ò>��=+ 0 :�'2%�:H+(:�4Ï)�&(467;'*%�+(4�7 ( ` .�.�. * * ��g�g6� #,(	�I$ö+��=&�+($
+(-87y&(-!)K'*$U$�4� �$�'ä+(' ü 4�+(-]+(:�4S7�"y&��=+('*-� n-�ÿ�+(:;4�$ö+��=&�3;"y&($ö+�
��! �7
+(:�4 ü �!1*"�4j-!ÿ0( ` .�.�. * * �	g�g6� #,(	��ÿt-!&�-!3'&�46%6+($w1*-�%��
+(4�7S�=+ � / (	�Ò>
1*- 0 4�&¿+(:;�! �  �� �Í��9S'* ;7�'*%��=+(4��Í-=&(4�)�&(-�1*-� �ý�467Í$ö+��=& ÿ�-=&(�����
+('*-� Q$�%64� ;�=&('*-�$j+(:;�! 8+(:�45-! ;4��=$�$�";�Ï467<:�46&(4!.

�j:�4 ( ` .�. * *�	 �	�M� #�(	� ü $ � / (	�Ò>H7;'2�!ý=&��!� )�&(4�$�46 §+($D�
��"�%}:Ï�Í-=&(4j+�&(-�"y3z1*46$�-��Ï4j);'*%6+("y&(4!.���46'ä+(:;4�&�+(:�4�$�1*-!)�4� �-!&Ò+(:�4
�=3;$�-�1*"y+(4 ü �!1*"�46$�-�ÿ�+(:�4]-!3;$�46& ü 467w( ` .�. * *�	 �	�M� #,(	� ��$�4�d#"�46 �%�4



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ ¶�¶

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
−0.5

0

0.5

1

1.5

2

B−V

V
−

J

Y Z�\U4�� 4 a _ ci°!�@c _ hZÜ*¤�£bWÏ®#À«Å§¯ �W·!³ ì � 6tÂ§¤�¡¥� 8�à �z©«¦§¯��U­�£¥¯¯(°
¤�À±Å�¡¥©«¤�¦§­�£¢ÛU�¥¯�Þ=Å§¯�¦§Ë�¯���¾§£¥¯�Â§©«Ë(¡¥¯�Â5­�¡,8;:�¼§à ¼
¼�¶�Ü*¤�£�¯(´=¾�¤�¦§¯�¦
¡¥©«­
À«ÀÈÛ
Â§¯�Ë�À«©«¦§©«¦§Æ�·!Ê Ì �wÁ¿©È¡ Ú =6:�¶ ì Û!£!6t�¥¤�À«©«Â 8�­�¦§Â�=6:d¶ � ì Û=£ 6tÂ§­�� Ú ¯�Â 8�²­��¥�¥Å§¨U©±¦§ÆF¶}¼ ��F CGD ­�°6­�©«À«­�®#À«¯8Ü*¤�£S��¡¥­�£SÜ*¤�£¥¨ª­�¡¥©«¤
¦;àw� À±¤�¦§Æb¯�­�Ë Ú�¥¯�Þ=Å§¯�¦§Ë�¯�²ß­�Æ�¯��5¤�ÜU¶�²wµ!²Ò¶}¼8­�¦§Âf¶�µ ì Û!£ Ú ­}°=¯�®�¯�¯(¦K©«À«À±Å§��¡¢£¥­�¡¥¯�ÂÁ¿©È¡ Ú ¨ª­�£¥¬�¯(£¥� 6tË�©È£¥Ë�À«¯��¿Ü*¤�£¿�¥¤�À«©«Â;²#�¥Þ=Å§­�£¥¯(�¿Ü*¤�£¿Â§­�� Ú ¯�Â 8�à
%��= H4��!$�'*1ä9<3W4�&(4�)�&(-�7�";%6467n3�9b-�"y&5�Ï-�7�4�1º.��j:�4S1*'2 �4�&��=+('*-8'*$
$�'*ý� �'/*;%��! §+(1ä98"� �7�46&�)�&(467�'2%�+(467<7�"y&('* �ýÏ+(:�4ª4� §+('ä&(457�"y&��=+('*-� <-!ÿ
+(:�4n$ö+��=&�3;"y&($ö+Qÿ�-!&Q�!1*1d3;"�+8+(:�4n1*- 0 46$ö+8���!$�$8�Ï-�7�461�
 0 :�'*%}:
)�46&(ÿt-!&(�Í$j)�-�-=&(1*9]'2 :( ` .�.�. * * ��g�g6� #,(	� ü $ � / (	�Ò>�
�4�$ö)�46%�'2�!1*1ä9
'* +(:�4H1*- 0 4�&Q�Í4�+��!1*1*'*%�'ä+¢9`3z'* W.)� $�'*�Í'*12�=&]+�&(46 �7 '*$Q$�464� '* 
� +��!$�'�� ;$öþ!��| �ß46'ä+(:�46&(4�&�
 0 :�46&(4¿-� �1ä9ª+(:�4 ��g 
 ,�. �Í-#7;461M���!1*$�-
&��=+('* �ýÏ)�-�-!&(1ä98'* =( ` .�.�. * * ��g�g6� #,(	� ü $ � / (	��>a� 0 �!$d�=3;124ª+(-
&(46)�&(-�7�"�%64n+(:;4n:�'*ý�: ü �!1*";46$8-�ÿv( ` .�. * *�	 ���M� #,(	� . ��$�$�"��Í'* �ý
���=$�$�4�$O�! �7 4 �Ï%�'*46 ;%6'*4�$H+¢9�);'2%��!1Í-�ÿ8$ö+��=&���ÿ�-=&(�Í'* �ý &(4�ý�'*-� �$"

+(:�4�$�4j1*- 0 ���Í�!$�$��Ï-�7�4�1*$��
);)�4��=&�d#"�'*+(4�"� �1*'*þ�4�1ä9�.,.¢+Ò$�4646�Í$�&(4��,�
$�-� ;�=3;1*4H+(-f3�461*'24 ü 4b+(:;�=+Q+(:;4H$ö+(4�1*12�=&Q�Í�!$�$<'* +(:;'*$Q$(�!�S);124
$�:�-�"�127�3W4,�
+¿1*4��=$ö+ ��g�� � ��g��},=. .�.¥ �w'*ý�. ��g 
 0 4�+(:�4�&(4�ÿt-!&(4�'* 2�
ü 46$ö+('2ý��=+(4Ò+(:�4 7�4�)�4� �7�4� �%64 -!ÿy+(:�4 �"g�� ,�. �Ï-�7�4�1§-� �7;' $�4�&(4� §+
ý§�!$j)��
&��!�Í4�+(4�&($"
z�! �7<$�:�- 0 +(:z�
+�+(:;4ª7�'*$�%6&(4�)z�! �%�'*46$j3W4�+ 0 464� 
+(:�4<)�4�&(ÿ�-!&(�Í�! �%�4Q'2 f+(:�4Q+ 0 -F7�'2�!ý� �-�$ö+('*%<7;'2�!ý=&��!�Í$Ï%��! � ;-=+
4��=$�'21ä9H3�4�&(46$�-�1 ü 467F+(:�'*$ 0 ��9�. � '* ;%64�+(:�'*$�%6"�&('*-�$�'ä+¢9K:z�=$� ;- 0
3�4�46 8%�-! �*�&(�Ï4�7]3#9Í+ 0 -Ï'* �7�46)�46 �7;46 §+�%6-�7�4�$"
y"�$�'2 �ý�7;' $�4�&(4� §+
$ö+(4�1*12�=&�4 ü -�1*"y+('*-� ;�=&�9b+�&��!%�þ�$"
ß$ö+(4�1*12�=&��=+(�Ï-�$ö);:�46&(46$��! �7Z);:�-	�
+(-�'*-� �'����=+('*-� ]�Ï-�7�4�1*$"
�+(:;'*$��Í��9]'* ;7�'*%��=+(4U$�-��Í4�+(:�'* ;ý��Í'*$�$�'* �ý
ÿt&(-�� -�"y&�"; �7�4�&($ö+��! �7;'* �ýZ-�ÿ�+(:�4Q);:§9y$�'*%�$Í-�ÿd+(:�4�$�4<-!3'&�46%6+($6.
`d+(:�4�&d-!3;$�4�& ü �
+('2-! z�=1�$ö+("�7�'246$,-!ÿw46�Ï'2$�$�'*-� 81*'2 �4ªý��!12���y'*4�$ / 4!. ýy.
�5 �'2�@�64 ü 4�+8�!1º. �	g�g�� >S$�:�- 0 $�'2�Ï'*12�=&Í+�&(4� �7�$�'* Y+(:�46$�4b7�'2�!ý	�
 �-�$ö+('*%�7;'2�!ý=&��!�Í$"
�'* �7�'2%��=+('* �ý5+(:z�
+j$�4 ü 46&(4d)�&(-!3;1*46�Í$ 0 '*+(:Í+(:;4
�!%�+("z�=1z7;�=+�����$�4�+ %��! Ï)�&(-!3z�=3;1*9�3�4,&("�1*467Í-�"y+�.6� );1t�=";$�'ä3;1*4,4%�'�
);1t�= z�
+('2-! nÿ�-!&U+(:;4�7�'2$�%�&(4�)��= ;%�9b%6-�"�127n:�- 0 4 ü 46&U3W4�+(:�4S4%�y'*$C�
+(4� �%645-�ÿ�$ö)z�=+('2�!1 ü �=&('2�=+('*-� �$�'2 8+(:;4ª);:§9y$�'*%��!1�%6-� �7;'ä+('*-� �$ / 4!. ýy.
7�4� �$�'ä+¢9 �! �7 *;121*'* �ýOÿ��!%6+(-=&�>Ï3�4�+ 0 4�46 I+(:;4�( ` .�.�. * �= ;7l( ` .�. *
&(4�ý!'2-! ;$�-�ÿ�+(:�48 ;4�3;"�1t��.��j:�4�&(48%�-!";1*7f�=12$�-b3�4Q�n�Ï' ��+("y&(48-!ÿ
$�4 ü 46&��!1¿7�'*$ö+('2 �%�+ ( .�.ª&(46ý�'*-� �$ 0 'ä+(:F7�' $W4�&(46 #+�%�:;�=&��!%�+(46&('*$ö+('*%�$
$(�!�S)z1*467n3#9n+(:�4Ï$�1*'*+ª-�ÿ¿+(:�4Ï$ö)�46%6+�&(-!ý!&��=);:#
�+(:�46&(4�3#9n���=þ�'2 �ý
+(:�4<�Í-#7;461��!$�$�"��Ï)�+('*-� D-!ÿU�K$�'* �ý�1*4	
Ò:�-��Ï-�ý�46 �4�-�"�$ ( .�.�&(4%�
ý�'*-� ]'2 ;�=)�)�&(-!)�&('2�=+(4!. � �=&�+�-�ÿ�+(:�4� ;4�3;"�1t�
&�46�Ï'2$�$�'*-� �����9�ÿt"y&��
+(:�46&(�Ï-!&(4,-!&('*ý�'* ;�=+(4,ÿt&(-�� &(46ý�'*-� �$¿'2-! ;'��64�7Ï3#9Í$�:�-�%(þy$ -!&� �-� 2�

10
0

10
1

10
2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
III

]5
00

7/
H

β

10
0

10
1

10
2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
III

]5
00

7/
H

β

10
0

10
1

10
2

10
−2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
II]

37
27

/H
β

10
0

10
1

10
2

10
−2

10
−1

10
0

10
1

W(Hβ) (nm)
[O

II]
37

27
/H

β
Y[Z�\U4��64 G�°
¤
À«Å�¡¥©«¤�¦§­�£¢Û]�¥¯(Þ!Å§¯�¦§Ë�¯(�,¤�Ü � Ä ã�ã¢ã�� �yµ�¼�¼
¹�Î 3��H°���� 6	3�� 8
­�¦§Â � Ä ã¢ã�� � �
¹�»�¹�Î 3�� °!��� 6	3�� 8Z­��¢�¥Å§¨ª©«¦§Æ ¶}¼BT CED 6t�¢¤�À±©«Â 8�²
¶}¼��bCED 6tÂ§­�� Ú ¯�Â 8�²ß¶}¼
	@CGD 6tÂ§­�� Ú ¸�Â§¤�¡¢¡¥¯(Â 8j­�¦§ÂH¶�¼ ��F CED 6tÂ§¤�¡¢¸
¡¥¯�Â 8;­�°6­�©«À«­�®#À«¯ßÜ2¤�£��¢¡¥­�£�Ü*¤�£¥¨ª­�¡¥©«¤
¦;à}� À«À=¨ª¤!Â§¯(À±��Å§�¥¯�­�·!­�À«¾y¯(¡¥¯(£�ã�îÍÊ6�¼�à ¼BA6¸¥¶�»�¼NCED 8�­
¦§ÂU­j� Ú ¤�£¢¡�®#Å�£¥�¢¡�¤�ÜyË(¤
¦§��¡¥­�¦=¡�·!Ê Ì 6>=6:�¶}¼jîÏÛ=£�8�à
Ù�Ú ¯Ï¤�®#�¢¯(£¢°
¯�ÂH�¢­�¨U¾#À«¯Ï¤�Ü 3 ã�ã�Æ�­�À«­�´�©«¯��5©«�ª£¥¯(¾§£¥¯��¢¯�¦=¡¥¯�Âb®!ÛbÂ§¤�¡¥��à� ��¡¥¯(£¥©«�¥¬!�z¨U­�£¥¬ ­�Æ
¯(�z¤�Ü�¼�à µ!²}µ�²�¶}¼�­�¦§Âª¶�µ�îSÛ!£}à ��¯�Üä¡}í�G�°
¤
À«Å�¡¥©«¤�¦§­�£¢Û
�¢¯�Þ!Å§¯�¦§Ë(¯���­��¥�¢Å§¨ª©«¦§ÆN8 :F¼�� ¼�¼§¶�­�¦§Â,¤�®#�¥¯(£¢°
¯�Â�¨ª¯(¡¥­�À«À±©«Ë�©È¡¥©«¯��W©«¦�¡ Ú ¯£¥­�¦§Æ�¯@8;:j¼�à ¼�¼�¼
µ6¸�¼�à ¼�¼=»!à Ì ©«Æ Ú ¡}í�G�°
¤
À«Å�¡¥©«¤�¦§­�£¢Û��¥¯�Þ=Å§¯�¦§Ë�¯���­��¥�¢Å§¨U¸©«¦§Æ@8;:j¼�à ¼�¼ � ­�¦§Â�¤�®#�¥¯(£¢°
¯�Â�¨ª¯(¡¥­�À«À«©±Ë(©«¡¥©«¯��¿©«¦�¡ Ú ¯ £¥­
¦§Æ�¯Q8;:�¼§à ¼
¼
»�¸¼�à ¼�¼�É�à

+(:�4�&(���!1W$�-!"�&(%646$6.���$���+(46$ö+�-�ÿ�+(:�'2$j12�!$ö+j)�-�$�$�'ä3;'*12'ä+¢9�
 0 4ª:;� ü 4
%6-��S)��
&(4�7n+(:�4S-!3;$�46& ü 4�7H4��Ï'*$�$�'2-! H1*'* �4�&��=+('*-�$U+(-]+(:�-�$�4�);&(4%�
7�'*%6+(467S3#9Í�ª$�'*�S);124j�Ï-�7�4�1�"�$�'* ;ý��ª�Í' ��+("y&(4j-!ÿ�);:;-=+(-�'*-� �' �6467�

$�:�-�%(þ§467��= ;75)�- 0 4�&���12� 0 '*-� �'��64�7U&(4�ý!'2-! ;$6.,�j:y&(464Ò&(46ý�'*-� �$ 0 4�&(4
�Ï' �y4�7#
�46'ä+(:;4�&�	i( .�.W
 � ( .�.�� � $�:�-�%�þ 
 � ( .�.
� � )�- 0 46&���12� 0
-!& � ( .�.�� � $�:�-�%�þ�� � )W- 0 46&���12� 0 &(4�ý!'2-! �.�-U4�+��!'*1*$5�
3W-!"�+
+(:�4�)�&(-�%6467;"y&(4�����9<3�4Sÿt-�"� ;7H'* ^ 46&(ý ü �!1*1�4�+5�!1º. /�����!�� >�. .¥ 
� �	g�� -!ÿj-=32&�46%�+($"
ß%�-!��3;'* ;�=+('*-� �$�'* �%�1*"�7�'2 �ýQ)�- 0 4�&���12� 0 $�-!&
$�:�-�%(þy$�ý�� ü 4 $�'*ý� �' *z%��! §+(1ä9U3W4�+�+(4�& *�+($�+(:;�! �7�'*75)z"y&(4 �Ï' ��+("y&(4�$
-�ÿ�( .�.W&(4�ý�'*-� �$6.	�j:�'*$�'* �7�'*%��=+(46$�+(:;�=+w$�:�-�%(þy$��= ;7� �-� 2�º+(:�46&(�Í�!1
$�-�"y&(%64�$�%6-�"�1*7#
�+(-S$�-��Ï4U7�4�ý!&(464	
�'2 2b;"�4� �%64U1*'* �4�&��=+('*-�$j'* �+(:�'2$



¶�» I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦

10
0

10
1

10
2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
III

]5
00

7/
H

β

10
0

10
1

10
2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
III

]5
00

7/
H

β

10
0

10
1

10
2

10
−2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
II]

37
27

/H
β

10
0

10
1

10
2

10
−2

10
−1

10
0

10
1

W(Hβ) (nm)

[O
II]

37
27

/H
β

Y Z�\U4)2�� 4 ÙÒÚ ¯jÆ�­��w¾#­�£¥­�¨ª¯�¡¥¯(£¿Â§¯(¾y¯�¦§Â§¯�¦§Ë(¯d¤�Üz¡ Ú ¯U¶}¼��NCGD�¨ª¤!Â§¯�ÀÜä£¥¤
¨ ÊW©±Æ§à0W�à ÙÒÚ ¯�Ë�¤}°=¯�£¥©±¦§Æ�Ü2­�Ë(¡¥¤�£}²�á#À«À«©«¦§Æ8Ü*­
Ë�¡¥¤�£U­�¦§Â Ú Û!Â�£¥¤�Æ
¯(¦¦!Å§¨,®�¯�£�Â§¯(¦§�¥©È¡�Û 6tË�¨�R T98�Áw¯(£¥¯d­�À«À±¤}Á�¯(Â�¡¥¤5¡¥­�¬�¯d¤�¦Í¡ Ú ¯dÜ*¤
À«À«¤�ÁÒ©±¦§Æ°6­
À«Å§¯���í�¼�à µ!²z¶�à ¼�²;¶}¼�¼:6t�¥¤�À«©«Â 8mlz¶�à ¼�²#¼�à±¶�²z¶}¼�¼:6tÂ§­�� Ú ¯�Â 8ml;¶�à ¼�²;¶�à ¼�²z¶}¼6tÂ§­�� Ú ¸�Â§¤�¡¢¡¥¯�Â 8ml#¼�à µ!²#¼�à±¶�²;¶}¼:6tÂ§¤�¡¢¡¥¯�Â 8�à
$(�!�S)z1*4S�! �7H4%��);12�!'* b)z�=&�+ª-�ÿ¿+(:�4�%�-� �$�'*$ö+(46 ;%�9�)�&(-!3;1*4��Ï$�3�4%�
+ 0 4�46 Q�Í-#7;461*$,�= ;7Q-!3;$�46& ü �=+('*-� �$6.

� ð���ø)�p� !zô�� !WòW÷Yù#õßòWù+�*ø&(=ú±õßò"(
� 4�:z� ü 4�)�&(46$�4� §+(467]+(:;4 *�&($ö+ ü 4�&($�'*-� 8-!ÿß�� �4 0 $ö)W46%�+�&��!1�4 ü -��
1*"�+('*-� ;�=&�9�%6-�7�4,ÿ�-=& ý��!12���y'*4�$�'* Ï+(:;4,�!ý�4j&��! �ý�4 g � ��� �d9�&�.6�j:�4
�Í-#7;461�&(4�);&(46$�46 #+($,�! Q'*�Ï)�&(- ü 46�Ï4� §+ 0 'ä+(:8&(46ý§�=&(78+(-S4%�y'*$ö+('2 �ý
%�-#7;46$S'* O+(:�48'* �%�1*"�$�'*-� O-!ÿ � � � 4 ü -�1*"y+('2-! f�= ;7`�n$�-!);:;'*$ö+(' �
%��
+(4�7Q �463;"�12�=&,%6-��Ï)�-� �46 §+�.

�j:�4 +('*�Ï4I7�"�&��
+('2-! ;$`-�ÿ<$�'*ý� �'/*;%��! §+f �463;"�12�=&f4��Ï'*$�$�'2-! 
'* D7�' $W4�&(46 #+S)z:�-!+(-!�Í4�+�&('*%e*;1ä+(4�&($��=&(4Q4�$ö+('*�Í�=+(4�7fÿt-!&Í$�4 ü 4�&��!1
$ö+��=&�ÿ�-=&(���=+('*-� 5$�%�46 ;�=&('*-�$w�= ;7��Í4�+��!1*1*'2%6'ä+('*4�$6."�j:�46$�4 4�$ö+('*�Í�=+(4�$
���69D$�4�& ü 4n�!$]�Zý�"�'*7;4<+(-Z+(:�4b�!ý�4n�
+ 0 :�'*%�:Y+(:�4b%6-��Ï�Í-! 
�!$�$�"��Ï)�+('*-� -�ÿ� ;46ý�1*'*ý�'ä3;124b ;4�3;"�1t�
&�46�Ï'2$�$�'*-� '2 4��=&(1ä9'�º+¢9�)�4
ý§�!12���y'*46$�3;&(4��=þy$ª7�- 0  W. �j:�4Ï$�46 �$�'*+(' ü 'ä+¢9b-�ÿÒ+(:�4Ï%6-�1*-�"y&($ª)�&(4%�
7�'2%�+(467Í+(-�+(:�4,)z:§9y$�'*%��!1z)�&(-!)�46&�+('*46$ -�ÿ�ý§�=$ / 'º. 4d:§9y7y&(-�ý!4� ]7�46 2�
$�'ä+¢9M
§�Ï4�+��!1*12'*%6'ä+¢9M
=%6- ü 4�&('* �ý��! �7 *z1*1*'* �ýªÿ��!%�+(-!&($}>�'*$¿�!1*$�-ª+(4�$ö+(467#


&(4 ü 4��!1*'2 �ý5�ª:�'*ý�:Ï$�46 �$�'ä+(' ü '*+¢9�+(-U+(:�4��Í4�+��!1*1*'2%6'ä+¢9��= ;7Ï%6- ü 4�&('2 �ý
ÿ��!%6+(-=&�
W�! �7H�]1*- 0 4�&�
�9§4�+U-!3;$�4�& ü �=+('*-� ;�!1*1ä9<$�'*ý� �' *;%��= #+�
�$�4� �$�' �
+(' ü 'ä+¢9Q+(-]+(:�4�7;46 �$�'ä+¢9n�! �7 *;121*'* �ý�ÿ��!%�+(-!&5�=$�$�";�Ï467�.��j:�'*$U:;�!$
'*�S)z1*'*%��=+('*-� �$Wÿt-!&�+(:�4Ò�Í-�7�461*12'* �ýj�! �7��! ;�!1ä9y$�'*$�-�ÿ#9�-�"� ;ý,ý§�=1t�,�'�
'*46$"
 0 :�46&(4S ;-=&(���!1*1ä9ný��!$ª)z�=&��!�Ï46+(4�& ü �!1*"�4�$ª-� �1ä9b+¢9�);'*%��!1�-�ÿ
$ö+��=&���ÿt-!&(�Ï'2 �ý5&(46ý�'*-� �$��=&(4d�=)�)z1*'*467�
#�! �7�$ö+�&(4�$�$�46$ +(:�4d �464�7Íÿ�-!&
�S�Í-=&(4ª%��
&(4�ÿt";1��! ;�!1ä9y$�'*$�-�ÿß+(:�4U)�-�$�$�'ä3z1*4U)z�=&��=�Í4�+(46&,$ö)z�!%64!.

�j:�4Ò)�&(4�7�'*%6+(467ª4 ü -!12"y+('*-� ª-�ÿ#+(:;4�( � 
�(	�8�! �7v( ` .�.�. * * �	g�g6�
1*'* �4�4�d#"�' ü �=1246 §+ 0 '*7y+(:�$d'*$d)�&(46$�4� §+(467nÿt-!&�7�' $�46&(46 §+��Í4�+��!1*1*'*%�' �
+('*46$j�! �7 ü �!1*"�4�$ -�ÿ�ý§�!$ )z�=&��=�Í4�+(46&($6.2�j:�4+( � 
'(	�K4�d§";' ü �!1*4� §+
0 '*7y+(:�$��
&(4�ÿ�-!"; �7<-� �1ä98+(-Ï3�4�$�46 �$�'ä+(' ü 4ª+(-Ï+(:�45%6- ü 4�&('2 �ýÍÿ��!%"�
+(-!& 0 :;4�&(4��!$p( ` .�.�. * * �	g	g6� �=)�)�4��=&($]$�46 ;$�'ä+(' ü 4<+(-Z+(:;4b%�:�-�'*%�4
-�ÿ�-!+(:�46&8)��
&��!�Í4�+(4�&($<�!$ 0 461*1º. .¢+<'*$Q �-!+(467 +(:;�=+Q+(:;4H-!$�%�'*1 �
12�=+('* �ý��! �7�'* �%6&(4��!$�'* �ý�4�d#"�' ü �!1*46 #+ 0 '*7y+(:Í-�ÿ ( ` .�.�. * * �	g�g6� );&(4%�
7�'*%6+(467�3#9 � +��=$�' � �$öþ!� | �ß46'ä+(:�46&(4�& /�������� >��=+�$�-�12�=&w�Ï46+��=121*'*%6'*+¢9�

+(:�4�&(463#9�:z�=�Ï)�4�&('2 �ýU+(:�4�"�$�4,-!ÿ�+(:�'*$Ò1*'* �4,�=$ �= Í�!ý�4�'* �7�'2%��=+(-!&�

'*$� �-!+�&(4�);&(-#7;"�%64�783�98-�"y&,�Ï-�7�4�1º.

�j:�4O%6-� §+�&('*3;"y+('*-� ÿ2&(-�� +(:�4 � � � );:;�!$�4F+(-Y+(:�4F'* §+(4"�
ý!&��
+(4�7`)�&(-!)�4�&�+('246$S-�ÿ��b9§-�"� �ýK$ö+(461212�=&�)�-!);";12�=+('*-� �$S'*$S4 ü �!1 �
";�=+(467Z�! �7Hÿ�-�"� �7H+(-83�4S$�"�3;$ö+��! §+('2�!1�'* n+(:�4Ï �4��
&��_.K/ 7�"y&('2 �ý
+(:�4 *�&($ö+]ÿ�4 0 �Í'*1*1*'*-� `9§4��=&($]-�ÿª�F$ö+��= ;7;�=&(7 . � � $ö+��=&�3;"y&($ö+
12�!$ö+('* �ý ��g�g � 9#&�
W4�. ý�.W'2 �%�&(4��=$�'2 �ý]+(:�4S1*";�Ï'* �-�$�'ä+¢9�'* n+(:�4 � �
3z�! �7Ï3#9Ï�!$¿��"�%}:Í�!$ g .X	T�5���!ý! ;'ä+("�7�4�$Ò�=+>��� g . g�g�� �= ;7 g . ���
�=+x��� g . gM�	gK0 :�4� D%6-��S)��
&(4�7f+(-K+(:�4<%��!$�4 0 :�4�&(4b�=121�$ö+��=&($
�=&(4,�=$�$�";�Ï467Ï+(-ª$�'*��"�1ä+��! �4�-!";$�1ä9�$ö+��=&�+Ò-� Ï+(:�4 c � � � �=+Ò+('*�Ï4
4�d#";�!1�+(-
��4�&(-�. .¥ÿÒ�Í-=&(4�4"��+�&(46�Ï4 . � �w$5�=&(4�+(-�3�4��Í-�7�461*12467#

+(:�4]4"$�46%6+($�3�4�%6-��Ï4]$�'*ý� �'/*;%��! §+S'* `�!1*1�*;1ä+(46&($��! �7`ÿ�-=&S��"�%}:
�Ï-!&(4U);&(-!12-! ;ý!4�78)�46&('*-�7�$�-�ÿ�+('*�Í4!.

� %6-��S)z�=&('*$�-� +(-f+(:�4Z%6-�1*-�"y&�)�&(467;'*%�+('*-� �$<-�ÿ�+(:�4Z$ö+(461/�
12�=&�%6-��S)�-� �4� §+($ ÿt&(-��^+ 0 - $�'*�Ï'212�=& �Í-#7;461*$"
 ^  ��� �! �7
� û �+� � û � 
;&(4 ü 4��=1��S �"���3�46&d-�ÿß7;'*$�%�&(46)z�! �%6'*4�$j3�4�+ 0 4�46 Q+(:�4
%6-�7�4�$"
U46$ö)�4�%6'2�!1*1ä9 '* +(:�4O �4��=&��_.K/ 
 0 :�4�&(4O)�&(467�'2%�+('*-� �$n�=&(4
:�'*ý�:�1ä9O�,$W46%�+(4�7Z3�9F"� �%�4�&�+��!'* §+('246$�'2 F+(:�4�+�&(4��=+(�Ï46 #+�-�ÿ,12�=+(4
$ö+��!ý!4�$8-�ÿ5$ö+(4�1*12�=&84 ü -�1*"y+('*-� W. � '* �%�4�&(4�1*'2�=3;1*4�+(46$ö+($8-�ÿ � û�� $
�=&(4Ï9�46+5+(-Q3�4Í7�4 ü 4�1*-!)�467#
�+(:�'*$ª&(4�$�"�1ä+�4��S);:;�!$�'���46$ª+(:�4Í ;46467
ÿt-!&ª��"�1*+(' ���Ï-�7�4�1�%�-� �$�'*$ö+(46 ;%�9�%�:�4�%(þy$ 0 :�46 �4 ü 4�&U%6-��Ï)z�=&��
3z1*4
%6-�7�4�$,�=&(45� ü �='212�=3;1*4!.

�w'* ;�!1*1*9�
y+(:�45%6-�1*-�"y&($j)�&(4�7�'*%�+(4�7]3�98-�"y&d�Ï-�7�461��=&(4ª+(46$ö+(467
�!ý��!'* ;$ö+j-!3;$�46& ü 4678$(�!�S);1246$�-�ÿ��   $��! �7c� �6^ ��$"
y$�:�- 0 '* �ýÍ�= 
�!%6%646)�+��=3;1*4]�!ý=&(4�46�Í46 §+�. ��'2 �4Ï&��=+('*-�$��! �7F4�d#"�' ü �!1*4� §+ 0 '*7y+(:;$
�=&(4�+(:�46 n%6-��Ï)z�=&(467b+(-8��$�4�+ª-�ÿ�( .�.,ý§�!12����'246$6. ûÒü 46 b+(:�-�"�ý�:
+(:�4j�Í-�7�461�)�46&(ÿt-!&(�Í$ 0 461*1y'* S+(:�4 ( ` .�.�. * * �	g�gM� #,(	� ü $ � / (	�Ò>
7�'2�!ý� �-�$ö+('*%j7�'2�!ý!&��!�e
=+(:�4�7�'��Í%6"�1*+¢9�'* S$�'*��"�1*+��= ;46-�"�$�1ä9 *�+�+('* �ý
( ` .�.�. * * ��g�g6� #,(	� ü $ � / (	�Ò>��= ;7 ( ` .�. * *�	 �	�M� #,(	� ü $ � / (	�Ò>
 �-!+(467�'2 � +��!$�'�� ;$öþ!�Q| ��4�'ä+(:�46&(4�& /����	��� >�7;-#4�$�:�- 0 4 ü 46&ß)�4�&($�'2$ö+
'* Ï-�"y& $ö+("�7y9Í�=$ 0 461*1º.6�j:�'*$Ò���69S'2 �7�'*%��
+(4�$�-��Ï4�+(:;'* �ýª�Í'*$�$�'* �ý
ÿ2&(-�� -!"�&,"� �7�46&($ö+��= ;7�'* �ýÍ-!ÿß+(:�4ª);:§9y$�'*%6$,-�ÿ�+(:;46$�45-!3'&�46%6+($6.

� 4F%�-� �%61*";7�4K+(:;�=+b-�"y&n�Ï-�7�4�15'*$b�=)�);&(-=);&('2�=+(4Fÿt-!&�+(:�4
�Ï-�7�4�1*1*'* �ýd-!ÿ�9§-�"� �ýª�!$ 0 4�1*1��!$w-�1*7�ý��!12���y'*4�$ß'* �+(:�4�1*- 0 ��+(-�'* ��
+(4�&(�Í467�'2�=+(4j�Í�!$�$�&��! �ý�4!.�-U";4j+(-�+(:;4�12�=&(ý!4�"� �%�4�&�+��!'* §+('*4�$w$ö+('*121
)�&(4 ü �!'*1*'* �ý5+(:�4 *;461*7�-�ÿW$ö)W46%�+�&��!1�4 ü -�1*"y+('*-� ;�=&�9Ï$ö9y §+(:�46$�'2$ / 4�. ý�.
+(:�4Q �4��=&��_.K/ 4 ü -!12"y+('*-� O-�ÿd$ö+(461*12�=&�)�-!);";12�=+('*-� �$"
�+(:�48%�-!12-!"�&($
)�&(-�7�"�%�467n3#9b'* ;%61*"�$�'2-! n-�ÿÒ+(:�4S �4�3;";12�=&ª%6-��S)W-! ;46 §+�>�
 0 4Ï7�-
 �-!+ &(46%�-!�Í�Ï4� �7Ï+(:�4d"�$�4d-�ÿ��! §9Í�Ï-�7�4�1�3#9Í'ä+($�4�1*ÿ�'* Í+(:�4��= z�=1/�
9y$�'*$,-�ÿwý��!12���y'*4�$"
;�! �7�$ö+�&(46$�$,+(:;�=+d�!1*1�'*�S)�-!&�+��! §+,%�-! ;%61*"�$�'2-! ;$
$�:�-�"�1*7Q3�45%�&(-�$�$C��%�:�4�%(þ§467 0 'ä+(:Q-=+(:;4�&,%6-�7�4�$,�!$ 0 4�1*1º.



I�­�Ëö¬=£¥©«�¥�¢¤�¦S¯(¡Ò­
Àtà±í�·=¾y¯�Ë(¡¢£¥­�ÀzÆ�­
À«­�´!Û�¯(°
¤
À«Å�¡¥©«¤�¦S©±¦§Ë(À±Å§Â§©«¦§Æ5¡ Ú ¯�¯(Ý�¯�Ë�¡¥�¿¤�Ü�¦§¯(®#Å§À«­�£ ¯�¨ª©«�¢�¥©«¤�¦ ¶ �
����� 3'7���� 1
5
		1�� 1�36=DB�
�� ¯,Á¿©«� Ú ¡¥¤5¡ Ú ­�¦§¬�X�¯(¦8îÏ­�¡¢¡¥�¥�¥¤�¦ÏÜ*¤�£��¥Å�®§¸�¢¡¥­�¦=¡¥©«­�À�Ë(¤
¦
¡¢£¥©È®#Å�¡¥©±¤�¦§�¿¡¥¤5¡ Ú ¯,Ë�¤!Â§©«¦§Æ�¤�ÜW¡ Ú ¯d¨U¤!Â§¯�À�­�¦§ÂÍ�¿£¥¦§­�Å§Âå Ú ­�£¥­
��Û�¦ÏÜ*¤�£�Â§¯�°=¯(À±¤�¾#©«¦§Æ�­5¾y¤�Áw¯(£¥Ü*Å§À�Æ�£¥­�¾ Ú ©«Ë�­�À�©«¦=¡¥¯�£¥Ü2­�Ë�¯�Ü*¤�£¿°�©È¸�¥Å§­�À«©���­�¡¥©±¤�¦�¤�Ü;¡ Ú ¯�·	G 5 �}à Ù�Ú ©«�w¾§£¥¤ 
�¯�Ë(¡wÁw­���¾#­�£¢¡¥ÀÈÛ��¢Å�¾§¾�¤�£¢¡¥¯�Â�®!Û¡ Ú ¯d·=Áw¯�Â§©«� Ú ·=¾#­�Ë�¯�³�¤�­�£¥Â;à

�������������������

³�­�£¥¨,®!Û
²�å�à«² 3 Å§Ë Ú £¥­§²�7#à±²§³w£¥¤=Â§©±¯�²�7�à±²�¯(¡¿­�Àtày»�¼
¼�¼�²§�;7Ï¶�¶ W�²�¹�»
¹³�¯�£¥Æ�°6­�À«Àt²! dàz¶ WBA
µ�²���"j� ¶ � É§²�»�ÉBW³�¯�£¥Æ�°6­�À«Àt²! dà±²�" Ä À«¤�Ü*�¥�¢¤
¦;².XUàz¶ WBA�É§²���"j�j·�É � ² � ÉBW³�¯�£¥Æ�°6­�À«Àt²# dà±²#" Ì%$¤�¦§¦=®#­�Ëö¬y²U7�à�¶ WBW � ²;� Æ
¯ 5 ¤�¦§��¡¢£¥­
©«¦
¡¥�,Ü*¤�£,³�À«Å§¯
��·!³ ì �}à6ãº¦�ãº�Ò½Z·=Û�¨U¾zà!¶ � W�²�·=¡¥¯�À«À«­�£�¾y¤�¾#Å§À±­�¡¥©«¤�¦§��©±¦ ì ­�À«­�´�©«¯��}²¯(Â;à#³�à#³w­�£¢®#Å�Û
²�"Y�dà Ì ¯�¦���©«¦§©t²�»�¶�¶³�¯�£¥Æ�°6­�À«Àt²� dà±²)7
¤ Ú ­�¦§�¥�¥¤�¦;²���à±²�" Ä À«¤�Ü2�¢�¥¤�¦;²)Xªà§¶ W)A�É�²
��"��D¶�É�É�²dW
»³�¯�£¥Æ�°6­�À«Àt²& dà«² Ì%$¤�¦§¦=®#­�Ë�¬�²&7#à±²�îÍ­��¢¯�Æ�¤
�¢­§²"7#à±²'" $Ä �¢¡¥À«©«¦;² ì à�¶ WBW)W�²��"�� � � ¶�²#ÉBW
¹³�¯�£¥¦§­
�¢Ë�¤�¦§©zåWà �dà�¶ WBW�É�²§��"��j·]¶�»�¼�²�µ�¹

³w£¥Å��(Å§­
Àt² ì à±²!" 5�Ú ­�£¥À±¤�¡}²�·yàz¶ WBW�É�²§Å§¦�¾#Å�®#À«©±� Ú ¯�Â³�Å§­�¦§¤�¦§¦§¤§² Ì à±² 5 ¤�£¥�¥©t² 5 à G¿à±²�Ê#Å§�¥©zåW¯�Ë�Ë�©t²MG¿àz¶ WBA
µ�²���"j� ¶ � µ�².W=¹5 ­�£¢£¥¯(¡¢¡¥­§²�G¿à«²�" ì £¥­�¡¢¡¥¤�¦;² Ì à ì à ¶ W)W�É�²(  ¯�Á 5 ¯(°
¯�À«¤�¾#¨ª¯�¦=¡¥��¤�¦¡ Ú ¯�� ¦=¡¥©È¸ 5 ¤�£¢£¥¯(À±­�¡¥©«¤�¦O¤
Ü)  � ­�¦§Â Ä ©±¦ ì À«¤�®#Å§À«­�£ 5 À«Å§�¢¡¥¯(£¥�
ì ©«­
¦
¡¥�}à�ãº¦��j·!å 5 ¤
¦§Üºà�·!¯(£}à$W
»!²WÊ#¤�£¥¨ª­�¡¥©«¤�¦�¤�Ü�¡ Ú ¯ ì ­�À«­
Ë�¡¥©±Ë3 ­�À«¤§à±à±à ãº¦§�¢©«Â§¯�­�¦§Â Ä Å�¡}²W¯�Â;à 3dà�îÏ¤�£¢£¥©±�¢¤�¦;²*" �dà�·!­�£¥­ 
�¯�Â§©«¦§©t²
�
µ W5 ­��¢¡¥¯(À±À«­�¦§© V�à±² 5�Ú ©«¯�+ V�à±²�"IåßÅ§À«¤�¦§¯ �ßà;¶ WBW�¶�²§�¿¾�7!·Ï¹�É�²�W�¶�¶5 ­�¡¥¯�À«­�¦;²�îQà±²!"YÂ§¯�Ê#£¥¯(©«¡¥­��¿åW­�Ë Ú ¯�Ë(¤#² 7�à �dà;¶ WBW=µ!²§��"��I» W=¹!² � � µ5 ­�¡¥¯�À«­�¦;²�îQày»�¼�¼�¼�²§�¿¾�7�µ���¶�²�A
»�É5wÚ ­�®§£¥©«¯(£}² ì à«²!"I³w­�£¥­�Ý�¯�²§ãöàz¶ WBW
¹!²§��"j� �
»�¹!²z¶}¼ �BW5wÚ ­�£¢®y¤
¦§¦§¯(À�² 5 à±²ªîÍ¯(Û!¦§¯(¡}² ì à±²ªîÍ­�¯�Â§¯(£}²ª�dà±²5·!Ë Ú ­�À«À«¯(£}² ì à«²,"·!Ë Ú ­�¯(£¥¯(£}² 5 à;¶ WBW �U��"��j·�¶�¼�¶�²±¶ � µ5wÚ ­�£¢®y¤
¦§¦§¯(À�² 5 à«²#îÏ¯(Û�¦§¯�¡}² ì à±²§îÍ­�¯�Â§¯(£}²��dà±²�"I·!Ë Ú ­�¯(£¥¯�£}² 5 à�¶ W)W�É��"��j·�¶�¶6µ!² � �BW5wÚ ­�£¥À«¤�¡}²5·yà�¶ WBW�É�² 5 ¤�¨U¾#­�£¥©«�¥¤�¦ ¤�ÜÏîÍ¤=Â§¯�À«�n­�¦§Â.-�¤�Å§¦§Æ=Î
·=¡¥­�£¢¸
Ü*¤�£¥¨ª©«¦§Æ ì ­�À«­�´�©«¯���à�ãº¦Z�j·!å 5 ¤�¦§Üºà�·!¯(£}à WBA§²ßÊ§£¥¤�¨ ·=¡¥­�£¥� Ù ¤
ì ­�À±­�´!©±¯(�}²=¯�Â;à 5 à��z¯�©È¡ Ú ¯(£¥¯(£}²!½dà!Ê§£¥©È¡/��¯(¸t°=¤�¦�¸�� À«°
¯�¦§�¢À«¯(®�¯(¦;²!"j7#à3 Å§Ë Ú £¥­§²y»�¹�µ5wÚ ­�£¥À«¤�¡}²y·yà±²!"I³�£¥Å���Å§­�Àt²#�dà ì à�¶ WBW�¶�²§�¿¾�7 ��É
¹!²;¶�»�É5 À«¯�Æ�Æ§² Ì à G¿à ·y²!"IîÍ©«Â§Â§À«¯�¨ª­��¥� 5 à;¶ W)A
¹!²#î0 Ì �j·S»
» A�²�¹�µ W5 ¤�À«À«¯��¥��²§î<ày¶ W)WBA�²	Gß­�£¥ÀÈÛ Ì ¯��¥Å§ÀÈ¡¥��Üä£¥¤�¨ ¡ Ú ¯j»�Â§Ê ì ­�À«­�´!Û Ì ¯�Â§� Ú ©±Üä¡·!Å�£¢°
¯(Û�à�ãº¦ ¶ � ¡ Ú ãº� å ¨ª¯�¯�¡¥©±¦§Æ§² � ©«Â§¯IÊW©«¯�À«Â ·!Å�£¢°=¯�Û��O©«¦5 ¤��¥¨ª¤�À«¤�Æ�Û 6DGßÂ§©È¡¥©«¤�¦§�¿Ê§£¥¤�¦=¡¥©«¯(£¥¯(�}²#å�­�£¥©«��8�²#¹
¹5 ¤�¡¢¡¢£¥¯�À«Àt²#åWà �ßà±²�"YÂ§­ 5 ¤��¢¡¥­§² ì à ·yà;¶ WBA�¶�²§�¿¾�7�» � µ�² �W¹ W

5 ­ 5 ¤��¢¡¥­§² ì à;¶ WBA � ²§�¿¾�7�» A=µ!² � A �Â§¯1-�¤
Å§¦§Æ§² 5 à ·yà±²!" ì ­�À«À«­�Æ Ú ¯�£ ã�ã�ãö² 7#à ·yà;¶ WBW
¼�²§�¿¾�7 �
µ�É��ß¶�µ!²
5 Ç G�£¥Ë�¤�À«¯�²#�dà«²�"Y³w£¥©«Æ Ú ¯�¦=¡¥©t²#Êwà;¶ W)WBW�²#î0 Ì �j· �
¼BW�²�W � ¶
5 ¯(°!£¥©«¯�¦§Â�¡}².7#à G¿à ì à±² ì Å§©«Â§¯(£¥¤�¦§©t²§³jà«²�"I·!­�Â§­�¡}² Ì ày¶ W)WBWd��"�� �
µ�¼�²

�BA�¶
Ê#¯(£¥À«­
¦§Â;² ì à 7#à�¶ WBW�É§² 3 ­2�(Û�²�­f³w£¥©«¯�Ü�ãº¦=¡¢£¥¤=Â§Å§Ë(¡¥©«¤
¦ ¡¥¤ 5 À«¤�Å§Â�Û
à½ ¦§©È°
¯(£¥�¢©«¡ºÛ ¤
Ü Xj¯�¦=¡¥Å§Ëö¬=Û 5 ¯�¾#­�£¢¡¥¨U¯�¦=¡ ¤
Ü å Ú Û��¥©«Ë�� ­�¦§Â

� ��¡¢£¥¤�¦§¤
¨,Û�ãº¦
¡¥¯(£¥¦§­�À Ì ¯(¾y¤�£¢¡}àÊW©«¤!Ë�²�îQà±²!" Ì ¤!Ë�Ë�­�¸�Vß¤�À«¨ª¯(£¥­�¦§Æ�¯�²#³jà;¶ WBW
¹!²#��"�� �=»�É�²�W
µ�¼
ÊW©«¤!Ë�²�îQà±²!" Ì ¤!Ë�Ë�­�¸�Vß¤�À«¨ª¯(£¥­�¦§Æ�¯�²#³jà;¶ WBWBW�²#­��¢¡¢£¥¤�¸t¾ Ú ÎBWBW�¶�»!¶6¹ WÊ#Å§�¥©È¸�åW¯�Ë�Ë�©t²�Êwà«²!" Ì ¯(¦���©«¦§©�²��dà;¶ W=¹�µ!²§��"�� �)W�² � ¶ �
ì £¥Å§¦§Â§­ Ú Àt² Êwà ì à ¶ W)WBW�² ì À±¤�®#Å§À«­�£ 5 À±Å§��¡¥¯(£ � Æ�¯�� ­�¦§Â

·=¡¢£ $¤�¨ªÆ�£¥¯�¦ 5�5 5 å Ú ¤�¡¥¤�¨ª¯(¡¢£¢Û�à�ãº¦i�j·!å 5 ¤�¦§ÜºàÏ·!¯(£}à]¶ W
»!²·=¾y¯�Ë(¡¢£¥¤�¾ Ú ¤�¡¥¤�¨ª¯(¡¢£¥©«Ë 5 ­�¡¥©«¦§Æb¤�Üd·=¡¥­�£¥��­�¦§Â ì ­�À«­�´�©«¯��}²�¯�Â;àwãöà3 Å�®y¯�¦
Û
²�·yà Ì à 3 ¯�­�¾z²�" Ì à 3dà 5 ¤�£¥¦§¯(¡¢¡}²�»�» �
ì Å§¦§¦;²?7#à G¿à±²3" � ¯(©±¦
®�¯�£¥Æ#² 5 à 3dà¿¶ WBW
µ�² Ù�Ú ¯�·!À«¤
­�¦ 5 ©«Æ�©È¡¥­�À�·!¬=Û·!Å�£¢°
¯(Û�à]ãº¦ � ©«Â§¯ ÊW©«¯�À«Â ·=¾�¯(Ë(¡¢£¥¤��¥Ë�¤�¾!Û ­�¦§Â ¡ Ú ¯ 5 ©«�¢¡¥­�¦
¡½ ¦§©È°
¯(£¥�¢¯�²�¯�Â;à�·yàyîÍ­�Â§Â§¤�´y²4" �dà#�¿£¥­�Æ65¤�¦�¸º·!­
À«­�¨ª­�¦§Ë�­ 6 � ¤�£¥À«Â·!Ë(©±¯(¦=¡¥©Èá#Ë�²�·!©«¦§Æ�­�¾�¤�£¥¯983 ­�£¢£¥©±��² � à G¿à;¶ WBW
É�²§�;7Ï¶�¶�»!²z¶ � A
¹

3 Å�£¥À«¯(Û=¸�Xj¯�À«À±¯�£}² 5 à±²�îÏ­�¡¥¯�¤§²�îQà±²!" ì £¥¯(®y¯�Àt²6G¿à Xªà�¶ WBWBW�²§�¿¾�7#² �W»�µ7
¤ Ú ¦§�¥¤�¦;²�7#à �dà±²!"Y³w¤
ÀÈ¡¥¯�²#î<à;¶ WBW)A�²§�;7Ï¶�¶�µ!²�ÉBW �Xj¯�¦=Û
¤�¦;²y·yà 7#à±²!" 3 ­�£¢¡¥¨U­
¦§¦;² �ßà;¶ WBW=µ!²§�¿¾�7!·�¶}¼§¶�²;¶�¶�¹
Xj¦§©«­7�(¯(°�²W�dà -�à±² Gß¦§Æ�¯�À«�}² 5 à±²�åßÅ§��¡¥©«À±¦§©«¬�²�·yà �dà±²�¯(¡�­�Àtà�»�¼�¼�¶
²���"��

��É
É�²�¹�¹�¶
X�£¥¤�Å�¾#­#²#åWà±²�" Ù ¤�Å�¡}² 5 à �dà;¶ WBW
¹!²#î8 Ì �j·S» A
¹!² � ¼=»
�z¯�¯�²�- ¸ � à±² 5 ¯�¨U­�£¥Þ=Å§¯�²#åWà±²!" Iy©«¦§¦;² Ì à 7#à;¶ WBW � ²��¿¾�7 � � µ�².A=µ�µ
�z¯�©È¡ Ú ¯(£¥¯(£}² 5 à±²�Ê§£¥©È¡/��¯(¸�°yà�� ÀÈ°
¯�¦§�¢À±¯�®�¯�¦;²�½dà«²�" 3 Å§Ë Ú £¥­#² 7#à 6t¯�Â§�}à 8¶ W)W�É�²}Ê#£¥¤�¨Y·=¡¥­�£¥��¡¥¤ ì ­�À±­�´!©±¯(�}í ÙÒÚ ¯ß©«¨U¾#­�Ë(¡�¤
Ü#·=¡¥¯�À«À«­�£Wå Ú Û!�¥©«Ë��¤�¦ ì ­�À±­�´=ÛiG�°
¤�À«Å�¡¥©«¤
¦;²§�j·!å 5 ¤�¦§Ü2¯�£¥¯�¦§Ë�¯�·!¯�£¥©±¯(�}².V�¤�À�à WBA�à
�z¯�©È¡ Ú ¯(£¥¯(£}² 5 à±²;·!Ë Ú ­�¯(£¥¯(£}² 5 à±² ì ¤�À±Â§­�Â§¯(£}² 7#à 5 à±²y¯�¡�­�ÀtàW¶ WBW)W�²y�¿¾�7!·¶�» ��² �
�z¯ 
�¯�Å§¦§¯�² Ù à±² 5 Å§©±�¢©«¦§©±¯�£}²yÊwà«²!"I³wÅ§�¥¯(£}² Ì à;¶ W)WBA�²§��"��j·�¶ ��¼�²#É
µ �îÏ­
�¢¯�Æ�¤��¥­§² 7#à±²6îÏ¤
À«¯���²�îQà±²9" 5 ­�¨U¾y¤
��¸�� Æ�Å§©«À«­�£}²��dà!¶ WBW � ²��¿¾�7 � »�¼�²µ�¹�É
îÏ­�¡¥¯(¤#²#î<à�¶ WBWBA�²§� Ì ��"�� �
É�² � �=µîÏ¤�Û
² G¿à±² Ì ¤=Ë�Ë�­�¸�V�¤�À«¨ª¯(£¥­�¦§Æ�¯�²�³�à±²#" ÊW©±¤=Ë�²WîQà�»�¼�¼§¶�²z��"j� ��É
µ!²

� � ¹Ä À«¤
Ü*�¢�¥¤�¦;²�XUàz¶ WBA)W�²§��"��j·SA�¼§² �§¶�¹
Ä À«¤
Ü*�¢�¥¤�¦;²�XUàz¶ WBW=µd��"��I»BW ��²#É
µ�»
åW¯(¡¥¯(£¥�¥¤�¦;² Ì à 5 à;¶ W)A
µ!²§�¿¾�7�»BW � ² � �=µå Ú ­�£¥­��¢Û!¦;²#�dà�»�¼
¼�¶�²§©«¦�¾§£¥¯(¾#­�£¥­�¡¥©±¤�¦
Ì ©«Ë Ú ² Ì à îQàz¶ WBW
¹�²��¿¾�7 � A � ² ��»
µ
Ì%$¤�¦§¦
®#­
Ëö¬y²�7#à±²!"Y³�¯�£¥Æ�°6­�À«Àt²! dàz¶ WBW � ²���"j� ¶}¼BA§²�¶ W �
·!Ë Ú ­�¯(£¥¯(£}² 5 à±²wîÏ¯(Û�¦§¯�¡}² ì à±²�îÍ­�¯�Â§¯(£}²��dà±²�" ·!Ë Ú ­�À«À±¯�£}² ì à ¶ WBW ��²��"j�j·SW)A�²�µ�»��
·!Ë Ú ­�¯(£¥¯(£}² 5 à±² 5wÚ ­�£¢®y¤�¦§¯�À«À�² 5 à«²5îÍ¯�Û�¦§¯(¡}² ì à±²5îÏ­�¯�Â§¯(£}²ª�dà±²,"·!Ë Ú ­�À«À«¯(£ ì à;¶ WBW �§²���"j�j·�¶}¼
»�² � �BW·!Ë Ú ­�À±À«¯(£}² ì à±²�·!Ë Ú ­�¯(£¥¯(£}² 5 à«²wîÍ¯(Û!¦§¯(¡}² ì à±²�" îÍ­�¯�Â§¯(£}²��dà ¶ WBW
»!²

��"j�j·SW
É�²�»�ÉBW
· Ú Å;²#Êwà 3dà±²§� Â§­
¨U�}²§Êwà 5 à±²!" ��©���­�¦§¤§²y·yàz¶ WBA
¹�²�� Ì ��"j�I»�µ!²y»��·!¤�¬�¯(£}²� dà±²�" 3 ­�£¢¾#­7��²#�dà�»�¼
¼�¼�²#î0 Ì �j· �§¶�¹!²�A�É�¶·=¡¥­ Ú À«¯(£}²y·yà � à;¶ WBA)A�²§å��j·!å`¶�¼�¼�²;¶ � ¹ �·=¡¥­��¥©:5¦§�¢¬6­§² ì à±²!" ��¯(©«¡ Ú ¯�£¥¯(£}² 5 àz¶ WBW�É§²��¿¾�7�·�¶}¼
¹�²§É
É�¶·=¡¥¯�©«Â§¯�Àt² 5 à«²§å�¯(¡¢¡¥©«¦§©t²�î<à«²!"Y� Â§¯�ÀÈ®�¯�£¥Æ
¯�£}²6XUà�»�¼�¼�¶�²§�¿¾�7�µ � µ!²#É�É
µ
Ù�Ú Å§­�¦;² Ù à ;dà�¶ WBA �U�¿¾�7�»�ÉBA�²#É�É=¹
Ù ©±¦§�¢À«¯(Û
²�³�à îQà;¶ W=¹�»!²§��"��I»�¼�² �BA �V�­�¦§Â§¯�¦§³w¯(£¥Æ§² 5 à �dà¿¶ WBWBW�² ÙÒÚ ¯Ï� Æ�¯]·=¡¢£¥Å§Ë(¡¥Å�£¥¯Í¤�Ü�¡ Ú ¯43 ­�À«¤#àßãº¦�j·!å 5 ¤�¦§Üºà�·!¯(£}àw¶}É
µ�² Ù�Ú ¯ ÙÒÚ ©È£¥ÂH·=¡¢£¥¤�¨ªÀ«¤8·=Û�¨�¾�¤��¥©«Å§¨S²�¯�Â;à³jà Xªà ì ©È®#�¥¤�¦;² Ù à ·yà§�¿´�¯(À«£¥¤=Â;²yîQà G¿à�åßÅ�¡¥¨ª­�¦;² � ÉV�­�¦§Â§¯�¦§³w¯(£¥Æ§² 5 à �dà�»�¼�¼�¼�²§�¿¾�7!·]¶�» W�² ��¶�µV�­��¥�¢©±À«©«­�Â§©«�}²'G¿à«²!" � ¤=¤!ÂSåWà Ì àz¶ WBW � ²��¿¾�7�·SW
»!²;¶�»
µ
� ©«À«À«�¥¤�¦;² ��à �dà;¶ WBWBA§²!¾§£¥©«°6­�¡¥¯,Ë(¤
¨U¨�Å§¦§©«Ë�­�¡¥©«¤�¦
� ©«À«À«�¥¤�¦;² ��à �dà�»�¼�¼�¼§²�� Ì ��"j� �)A�²�µ�¹��
Iy©«¦§¦;² Ì àz¶ WBA�¼�²§�¿¾�7�» � ¶�²#É�¼=»


