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FHG�IJLK�J�MONQPSRBT�JLU�VXWYT�Z\[]R G []K^K�J`_aK^V;W G ZbREJBc

ZbK^V;dBJYeLcgfg[]RgR�hJYJYeLcEWY[]RgRgVXZ\e�eiVjREWYJYe
k Ul[BmlJYT�n G JLU�ogV

p VBogoq[]UlT
fgJ�UlJYW G JLUlW G J�R
r]MjsBtBuvNxwEVBRByEZ\JLU�z)tBtB{ONQMB|�ogVXdjJYe

}�~��Y�L�)�5�X�B����� RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z�[ER%e��]e�T�JLK��������)��Z\e�K^VXfgJ��go�[X�
�g[BT G V��bVBREd]�gV;dBJ�T�[�UlJLogUlJYe�JLRjT
� RE[X���\JYfgdBJ
[X��V2fg[]K�VXZbR�VBREf���JY�\��_ fgJ`¡�REJYf�UlJLVXe�[]REZbREd�� VXWYZ\�\Z\T�Z\JYe T�[�ZbRj��JLU�REJY� � RE[¢�H��JYfgdjJ
�£Ul[EK � RE[¢�
R�� VXWYT�eL¤
FHG Z�e
ogVBoqJLU
fgJLVX�\e
��Z\T G �����Ye
WY��[je�J�T�[^� U�VBK¥J`_a�gVXe�JYf�e��]e�T�JLK�eLcgT G V;T ZbREWY�b�EfgJ^fgJYe�WLUlZboET�Z\[]R¦��[jdBZ\W§e��]e�T�JLK�e VBREf
[E�EmaJYWYT¨_a�gVXe�JYf%e��]e�T�JLK�eL¤�PSR%T G JYe�J�e��Ee�T�JLK�e)c�T G J�K^VXZbR©U¨JY�ªV;T�Z\[]R%T G VXT��\JLVXfge^T�[!ZbRj��JLUlJLREWYJYe�Z\e�«Y¬g­`«Y¬]®H¯�°�±>²B³5¤
´ RE[X���\JYfgdBJ�T�JLU�K�e�VBU¨J�fgJYe�WLU¨Zª�qJYfµT G Ul[]�Ed G U¨[B�\JYe^� G Z\W G UlJ`��JLU�T�[!JYZ\T G JLU�[BT G JLU � RE[X���\JYfgdBJ�T�JLU�K�e^[]U2f5VXTiV
Tl�gogJYeL¤¶ng�g�Eei�gK�oET�Z\[]R��qJYTl�·JYJLR¥T�JLU�K+fgJYe�WLUlZboET�Z\[]REe�Z�e��Eei�gVX�\�\��ZbRjT�JLU�ogUlJYT�JYf�VXe1f5V;TiV
e�JYT1ZbREWY�b�Ee�Z\[]R�cg� G JLUlJ�f5VXTiV
Z\e�JYZ\T G JLUHV � RE[X���\JYfgdBJ
T�JLU�K¸[]U�VBR�JY¹ET�JLU�RgVX��T�JLU�K#�>ZbRjT�JYdBJLUYcEe�T`UlZbREd5cgJYT�WB¤º�»¤ � �\T G []�Ed G e`�g�Eei�gK^oET�Z\[]R��qJYTa��JYJLR
� RE[X���\JYfgdBJ
T�JLU�K�e�Z�eH�·JY�\��_ fgJ`¡�REJYf3c�Z�T�e·ZbK^oE�\JLK�JLRjTiVXT�Z�[ER&[]R^JY¹ET�JLU�RgV;�5f5VXTiVOfgJLogJLREfge
�gog[]R�T G J G [Be�T��ªVjREd]�gVXdBJ
e�ZªREWYJ�T G JLUlJ�VBU¨J¥V;WYTi�gVX�\�\�¼T G J^f5VXTiV&Tl�gogJYe
[X��T G J������j¤ � e�V8WY[]REe�JY½g�EJLREWYJBc¶RE[�������Z�e�VB�E�\J^T�[�ZbRjT�JYd]U�VXT�J¥V
REJY�+f5V;TiV&Tl�¾oqJ8�¨¿¢ÀÂÁ¾ÀOÃ¦V;TiUlZ\¹¾�Hei�EW G T G VXT
Z\T�e�yXVX�b�EJYe�WLVBR!�qJ^eiV)��JY�\��ZbRByj[B�\yBJYf�ZbR!ei�g�Eei�gK�oET�Z\[]R�VBREf!� �gUlT G JLU
ZbRj��JLUlJLREWYJYeL¤ F�G Z\e^Z\e^T G J�ogUl[]�E�\JLKÄVXfgf5UlJYe�e�JYf�ZªR%T G Z�e&ogVBogJLUY¤ F�G J�ogUl[]oq[Be�JYf�e�[j�ª�ET�Z�[ER%Z�e�T G J�fgJYe�Z�dER�[X�ÅV
oq[B�\�¾K¥[]U�o G Z\W�Tl�¾oqJ^e��Ee�T�JLK#WY[ERgREJYWYT�JYf©T�[¼�g[jT G T G J�������VBREf�T G J G [Be�T��bVBREdE�gVXdBJB¤�P£T�Z\e�fgJYe�Z\d]REJYf©e�[�T G VXT
Z\T^WLVjR�JY¹ET�JLREf�T G J¼��������Z\T G VjRB�%f5VXTiV!Tl�gogJ�ZbK^oE�\JLK�JLRjTiVXT�Z\[]RµV)y¢V;Z��bVB�E�\J!ZbR�T G J G [je�T^�bVBREd]�gVXdjJ©�>�\Zª�gU�VBUl�Bc
�Ee�JLUS_ WY[]fgJYf5�»¤�Ã!JLVBRj� G Z\��JBc�T G J�yXVX�b�EJYe^[X� T G J�REJY��f5VXT`V�Tl�gogJ&dBJYT�eiV)��JY�\�©ZbRjyB[B�\yBJYf�ZbR%T G J�������U¨JLVXe�[]REZbREd
ogU¨[]WYJYe�e�JYeL¤ F�G JÅogU¨JYe�JLRBT�JYf�Tl�gogJ�e��Ee�T�JLK¸V)yB[BZ\fge1T G JHZªREWY[EK^oE�\JYT�JLREJYe�e
[X��ei�g�Ee`�gK^oET�Z\[]R&f5�EJ
T�[
Z\T�e�ZªREWY[EK^oE�\JYT�J
ogU¨[]WYJYe�e�ZªREd&[]R&JY¹ET�JLU�RgVX��f5VXT`Vg¤
Æ8Ç]ÈÊÉaË�Ì��¢Í��B�ÏÎ �EmaJYWYT¨_aÐ·V;e�JYf ´ RE[X���\JYfgdBJ p JLogUlJYe�JLRBTiV;T�Z\[]R�c�ng�g�Ee`�gK^oET�Z\[]R�c�Ñ�VXTiV F �gogJYeLc F �gogJ�Ò G JYW � ZbREd5c
ng�g�j_ Tl�goEZbREd5¤
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���Çg�������Ç���� R�e��]e�T IJLK�J
fgJ�UlJLogUEhJYe�JLRBT`VXT�Z\[]R�fgJYe WY[]RgRgV;Z�e�eiVBREWYJYe^���L������JYe�T�WY[]REe�T�Z�T`�1hJBcEf��º�gREJ§ogVjUlT�f��º�gR��bVBRj_
dEVXdBJ�og[E�gU�UlJLogUEhJYe�JLRBT�JLU�JYT�e�TiU��EWYTi�gUlJLUH��JYe
WY[]RgRgVXZ\e�e`VBREWYJYe f����gR�fg[]K^V;ZªREJBc�JYTLcgf���VB�ETiUlJ�ogVBU¨TLcgfgJ§ogU¨[]WYJYe�e`�Ee fgJ
U�VXZ\e�[]RgREJLK�JLRjT �EZ\JLR�f·hJ`¡�REZ\e og[E�gU����æZbRj�¢hJLUlJLREWYJ2fgJ�RE[]�EyBJY�\�\JYe
WY[]RgRgVXZ\e�eiVBREWYJYe IV^ogVBU¨T�ZbU�fgJ�WYJY�\�\JYe
f·hJlm IV�UlJLogUEhJYe�JLRj_
TghJYJYeL¤�Ò�J^U�VBogoq[]UlT
TiU�V;Z�T�J§fgJYe��L���5e2Z\e�ei�Ee�fgJYe2e��Ee�T IJLK¥JYe fgJ����� B®�¿Y«Yc3T�JY�\e2½¾�EJ^�\JYe2e��]e�T IJLK�JYe
fgJ^fgJYe�WLU¨ZªoET�Z�[EREe
�\[BdjZ�½g�EJYe^[]�v�\JYe^e��Ee�T IJLK�JYe IV!�gVXe�J&f��æ[]�¾maJYT�e)¤"!3V!UlJY�bVXT�Z\[]R�ogUlZbREWYZbogVX�\J!½¾�EZ�K IJLREJ IV�fgJYe�ZbRj�¢hJLUlJLREWYJYe^��JYe�T��bV
«Y¬g­`«Y²B®H¯�°�±?²j³5¤�!�JYe�T�JLU�K�JYe
fgJ§WY[ERgRgVXZ\e�eiVBREWYJYe2e�[]RjT f�hJYWLUlZ\T�e�ogVBUH��J&�EZªV;Z�e2f��ºVXT�T`UlZb�g�ET�e ½g�EZ���[]RBT
UEhJ`�¢hJLUlJLREWYJBc5[E�
�EZ\JLR IV&f��ºVB�ETiU¨JYe�T�JLU�K¥JYe
fgJ�WY[]RgRgV;Z�e�eiVBREWYJYeLc�[]���EZ\JLR IV�fgJYe2Ta�gogJYe2fgJ^fg[]RgR�hJYJYe�JY¹ET�JLU�REJYeL¤#!3V�ei�g�Ee�[]K^oET�Z\[]R
JLRjTiUlJ2fgJYe�WLUlZboET�Z\[]REe�fgJ�T�JLU�K�JYe
JYe�T e�[E�EyBJLRBT
ZbRjT�JLU�ogUEhJYTghJYJ
WY[EK^K�J����æZbREWY�ª�Ee�Z�[ER�JLREe�JLK��E�\Z\e�T�JBc�[ I���\JYe
JLREe�JLK��E�\JYe
WY[EREe�Z\f·hJLUEhJYe�oqJL�EyBJLRBT¶WY[ERBT�JLREZbU IV
�bVH��[BZ\e¶fgJYe¶T�JLU�K�JYe�fgJ�WY[]RgRgVXZ\e�e`VBREWYJYe¶JYT¶fgJYe¶T�JLU�K�JYe¶JY¹ET�JLU�REJYe �ÞJLRBT�Z\JLUYcXW G V�$%bREJBc
JYT�WB¤º�Y¤¶Ð�Z�JLR&½g�EJ
�bV�ei�g�Ee�[EK^oET�Z\[]R&JLRjTiUlJ
T�JLU�K�JYe�fgJ
WY[ERgRgVXZ\e�eiVBREWYJYe�e�[BZ\T��EZ\JLR8f·hJ`¡�REZ\J
f5VBREe��\J��L����cgeiV�UEhJLV;��Z\eiV¢_
T�Z�[ER�e`�gU�fgJYe
fg[]RgR�hJYJYe JY¹ET�JLU�REJYe
f�hJLogJLREf!f5���bVBREd]VXdBJ G $[BT�J§og�EZ\e�½g�EJ��\JYe
Tl�¾oqJYe fgJ�fg[]RgR�hJYJYe
JY¹]T�JLU�REJYe��ET�Z\�\Z�eghJYe
f5VjREe��\J§�L����e�[]RjT�d¶hJLR�hJLU�VX�\JLK�JLRjT�ZªK�oE�ªVjRBTghJYe�f5VBREe�WYJ2�bVBREd]VXdBJB¤'&1R&WY[]REeghJY½¾�EJLREWYJBc�VB�EWL�gR��L�(�!R)�æJYe�T VXWYTi�EJY�\�\J`_
K¥JLRBT�WLVjogVB�E�\J§f��ÂZªRjTghJYd]UlJLU�fgJ^RE[]�EyBJLVj�E¹�Ta�gogJYe
fgJ�fg[]RgR�hJYJYe^�>JY¹�¤�Ã�VXTiUlZ\WYJL�HfgJ�T�JY�\�\J2�£V)*WY[ER�½g�EJ§�\JL�gUle
yXVX�\JL�gUle
og�EZ\e�e�JLRBT#$JYTiUlJ�WY[EU�UlJYWYT�JLK�JLRjT
ZbK^oE�\Z\½¾��hJYJYe�f5VBREe
�bV&ei�g�Ee�[EK^oET�Z\[]R�c3JYT)c�JLR¼V)yXVX��c�f5VBREe
�\JYe�ZbRj�¢hJLUlJLREWYJYeL¤�P£�¶e+�ºVXdjZ�T
f5�vogUl[]�E� IJLK�J�TiU�VXZ\T¾hJ2f5VBREe�WYJ�U�VBogog[]U¨TL¤,!ÊV�e�[B�b�ET�Z\[]RvogUl[]og[je¾hJYJ�WY[]REe�Z\e�T�J IV&WY[]REWYJYyB[BZbU2�gR!e��Ee�T IJLK¥J§fgJ�Tl�gogJYe
oq[B�\�¾K¥[]U�o G J�WY[E�goE�ihJ�f��º�gR&W-$[jT¾hJ�VB���)�(� �£og[]�gU��\J2Ta�gogVXdBJ
fgJYe
T�JLU�K¥JYe�fgJ�WY[]RgRgV;Z�e�eiVBREWYJYei�YcqJYT fgJ
���ºVB�ET`UlJ�W-$[BTghJ
Vj�^�bVBREd]V;dBJ G $[jT�J¥�£og[]�gU����æZbK^og[EUlTiVXT�Z\[]R�WY[]RjTiU�$[B�`hJYJ fgJ
Tl�¾oqJYe·fgJ
fg[ERgR1hJYJYe�JY¹]T�JLU�REJYei�Y¤
.�U/$VXWYJ IV2WYJ
e��Ee�T IJLK¥JBcBfgJYe
JLREe�JLK§�E�\JYe^fgJ&fg[]RgR�hJYJYe§og[E�gU�Ul[]RjT�$JYTiUlJ^WY[]REe�TiU��EZ\T�e�JLRv�bVBREd]VXdjJ�f5�%�L��� IV�ogVjUlT�ZbU2fgJ�yXVX�\JL�gUle�JYT§[Eo1hJLU�VXT�JL�gUle
fgJ�T�[E�ET�Tl�¾oqJ§fgJ�fg[]RgR�hJYJYe ZbK^oq[]UlTghJ�f5���bVBREd]VXdjJ G $[jT�J
03og�EZ\e
WYJYe
JLREe�JLK��E�\JYe�JYT
�\JL�gUle
y¢VX�\JL�gUle�og[]�gU�Ul[]RjT1$JYTiUlJ
WY[EU�UlJYWYT�JLK�JLRjT
JYT WY[]K�oE� IJYT�JLK�JLRjT ZbK^oE�\Z\½g�1hJYe
f5VBREe
�\JYe�ogUl[EWYJYe�ei�Ee
fgJ2y1hJLUlZ�¡5WLVXT�Z\[]R�JYT f��ÂZªRj�XhJLU¨JLREWYJ§f5���L���©ogVBU
f�hJY�ihJYd]VXT�Z�[ER©VB�%e��]e�T IJLK�J&fgJ�Tl�¾oqJYeL¤�Ò�J¼UEhJYei�E�\TiVXT2[]�ET�JLRE��d]U�$V;WYJ VB�%f�hJYyBJY�\[]ogogJLK¥JLRBT&f5�%e��Ee�T IJLK¥J�fgJ�Tl�gogJYe
oqJLU�K�JYT�f��ahJYyEZ\T�JLU¶���æZbREWY[]K^oE�`hJYTi�EfgJ fgJ
�bV
ei�g�Ee�[]K^oET�Z\[]R�ZbR G hJLUlJLRjT�J IVOe�[]R�TiU�VXZ\T�JLK�JLRjT1ei�gU fgJYe1fg[]RgR�hJYJYe1JY¹ET�JLU�REJYe
fg[ERBT����æZbK^oE�ihJLK�JLRjTiVXT�Z�[ERµhJYT`VXZ\T�m��Ee�½g�)� IV^ogUEhJYe�JLRjT��gREJ��g[2$%\T�J�RE[BZbUlJB¤
3 Ì��L�YÉ��24��Ç©�(p JLogU]hJYe�JLRjTiVXT�Z�[ER&fgJYe�WY[]RgRgVXZ\e�eiVjREWYJYe ogVBU�[]�¾maJYT�e)c¾ng�g�Ee�[]K^oET�Z\[]R�c F �gogJYe�fgJ
fg[ERgR1hJYJYeLc65�hJLUlZ�¡5WLV)_
T�Z�[EREe�fgJ�Tl�gogJYeLcgnE[]�Eel_ Tl�gogVXdBJ
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FHG J^fgJYyBJY�\[]ogK�JLRjT�[X� � RE[X���\JYfgdBJ&UlJLogUlJYe�JLRjTiVXT�Z\[]R¦e��]e�T�JLK�e��������Yei�
VXZbK�e�V;T G JY�ªoEZbREd©oqJY[]oE�\J�ZbR�VjR�VBogoE�\Z\WLV)_
T�Z�[ER�fg[EK^VXZbR!T�[��g[BT G []Uld]VjREZ��YJ^VBREfvfgJYe�WLUlZb�gJ&T G J � RE[X���\JYfgdBJ&UlJY�bVXT�JYf�T�[&T G Z\e�fg[EK^VXZbR�¤ F�G Z\e�UlJY½g�EZªU¨JYe�T G J
fgJYyjJY��[EogK�JLRBT
[X�1JY¹gogUlJYe�e�Z\yBJ^UlJLogU¨JYe�JLRBT`VXT�Z\[]R��bVBREdE�gVXdBJYeL¤HÑ
JYe�WLUlZboET�Z\[]R��\[BdBZ\W�e��]e�T�JLK�e^�����B�»eLc�V;��e�[�WLVX�\�\JYf�T�JLUa_
K¥ZªRE[j��[jdBZ\WLVX���ªVjREd]�gVXdBJYeLcÊ[]U���� �"!$#�%¦� VBK�Z\�\�'&ºÐ�n)(�*,+Þ��VjUlJ�WY��[je�J�T�[�[]�EmlJYWYTl_a�gVXe�JYf��bVBREd]�gVXdBJYe)c��gJYWLVj�Ee�J�T G JY�
�q[BT G VX�\�\[X� []REJ2T�[�Z�fgJLRjT�Z����¼VBREf�fgJYe�WLU¨Zª�qJ � RE[X���\JYfgdBJ�VXe�d]Ul[]�goEe VjREf�ZbREfgZ\y]Z\f5�gVX�\eL¤

-/.0- 132/46587:9<;>=8;?;�5A@'=B;)9DCFE0=85A7?GIHJ48KL;NMO48MOH�;�P Q
FHG J ogUl[]�E�\JLK¸��JÅVXfgf5U¨JYe�e1Z\e�T�[§ogU¨[¢yEZ\fgJÅV � RE[X���\JYfgdBJ
UlJLogUlJYe�JLRBTiV;T�Z\[]R�e��Ee�T�JLK ��Z\T G VjR�JY¹]T�JLREe�Zb�E��J2WY[B�\�\JYWYT�Z\[]R
[;�5WY[]K^og�ETiVB�E�\J�f5V;TiV
Tl�¾oqJYe¶� G Z\W G WLVjR^�gJ �Ee�JYf�VXe¶ogVBUlT�e¶[X� � RE[X���\JYfgdBJHfgJYe�WLUlZboET�Z\[]REeL¤ � �\T G []�Ed G []�gU�e�[B�b�ET�Z\[]R
Z\e^f5U�VL�
R!��[]U
[E�EmaJYWYT¨_a�gVXe�JYf �����»eLc¶Z\T^WLVBR%�gJ�JLV;e�Z\����JY¹ET�JLREfgJYf�T�[�VBRj�©������e�T�JLK�K�ZbREd�� Ul[]KÏJYZ\T G JLU2� U�VBK¥J
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f5V;TiV2Ta�gogJBcqe�[�Z�THWLVBRgRE[BT �qJ�WY[]K^oE�\JYT�JY�\��W G JYW � JYf��gJYTl��JYJLR�WY[]REWYJLoET�eHZº�¶ei�EW G VBR�VXT�T`UlZb�g�ET�J
Z\eÅV�ogVBUlT�[X�¶T G JYZbU
fgJYe�WLUlZboET�Z\[]R�¤ ] []U�JY¹gVBK^oE�\JBcgT G JLU¨J�Z\eÅRE[���V)����[]U5� � Z��)�*� ��T�[^e�TiVXT�Z\WLVX�\�\��fgJYT�JYWYT�T G J
ZbREWY[]REe�Z�e�T�JLRBT
T�JLU�K#��} ���
6#7(8:9 2<;=0/1(0(2¾�Ê� G Z\W G K^V)���\JLVXf�T�[
�£�gU¨T G JLU¶ZbREWY[]REe�Z\e�T�JLREWYZ�JYe)c5VX�\T G []�Ed G []RE�\�§T G Z�e�e��gRjTiVX¹§V;���\[X��e¶[]REJHT�[�UlJY�bVXT�J
Tl��[�f5VXTiV�Tl�¾oqJYe ZbR�T G J � RE[X���\JYfgdBJ^�gVXe�JB¤ F�G Z\e
Z\e
UlJY�bVXT�JYf!T�[^T G J�ogUl[]�E�\JLK�e
[X�1e�TiVXT�Z\W�WY[EREe�Z\e�T�JLREWY��W G JYW � ZbREd
VjUlZ\e�ZbREd
� G JLREJYyBJLU�[]REJ�TiUlZ\JYe¶T�[
�g�EZ\�\f V
ogUlJYfgZ\WLVXT�J G Z\JLU�VjUlW G �B¤ � e1VHWY[]REe�JY½g�EJLREWYJBcEei�g�Eei�gK^oET�Z�[ER�Z\e¶ZªREWY[EK^oE�\JYT�J
V;e�e�[E[]R�VXe1V
REJY��f5VXT`V�Tl�gogJ�[EWYWL�gUle¶ZbR^V
fgJYe�WLUlZboET�Z\[]R�& p Ð�Ð � tBMO+a¤�ng�EW G VjR�ZbREWY[]K�oE��JYT�JLREJYe�e�fg[]JYe1RE[BT¶fgJLoqJLREf
[ER&T G J�JY¹gogUlJYe�e�Z\yBJLREJYe�e [X�¶T G J � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z\[]R8�bVBREd]�gVXdBJBc��g�ET []R&T G J
� VXWYT�T G VXTHT G J������2WLVBRgRE[BT
U¨JLVXe�[]R�VB�q[]�ET�T G J!�g[EfgZ�JYe�[X�
f5VXTiVvTa�gogJ�fgJ`¡�REZ\T�Z\[]REe���[]U�T G JY� VBUlJ�� UlZ\T�T�JLR�ZªR T G J G [Be�T��bVBREd]�gV;dBJB¤ P£T�Z\e
RE[jT�ZbK^og[]U¨TiVBRjTÅVXe
�\[]REd�VXe T G J§VBogoE�\Z\WLVXT�Z\[]R!fg[EK^VXZbR�fg[EJYe�RE[BT
UlJY½¾�EZbUlJ��gRgV)y¢VXZ\�bVB�E�\J�f5V;TiV�Tl�¾oqJYe T�[�fgJYe�WLU¨Zª�qJ
� RE[X���\JYfgdBJB¤?>H[X�·JYyjJLUYc�e�[]K�J�VBogoE�\Z\WLVXT�Z\[]Rvfg[]K^VXZbREe�K^V)�¼REJYJYfve�[]K�J2WY[]K^oE�\JY¹!f5VXTiV�e�TiU��EWYTi�gU¨JYe
T�[ �qJ�� �E���\�
ZbRjyB[B�\yBJYf^ZbR^U¨JLVXe�[]REZbREd§ogU¨[]WYJYe�e�JYeL¤ ] []U�JY¹gVBK^oE�\J K�[j��JYWL�E�bVBU��EZ\[B�\[BdB�^UlJY½g�EZbUlJYe1T G J�f5VXTiV
WY[]REe�TiU��EWYT�[]UÊe�JY½g�EJLREWYJ
V;e�V��gVXe�Z\e T�[�UlJLogUlJYe�JLRjT�T G J
WY[EK^og�ETiVB�E�\J
��JLVXTi�gU¨JYe�[X�¶dBJLRE[]K�Z\W�e�JY½¾�EJLREWYJYeL¤ Î REJ§K�VL�¥¡5d]�gUlJ
[]�ET�T G VXT�T G [Be�J
WY[EK^oE�\JY¹�f5VXTiV�e�TiU��EWYTi�gU¨JYe�WLVBR!�gJ2ZªK�oE��JLK¥JLRBT�JYf%�Ee�ZbREd�T G J � RE[X���\JYfgdBJ§UlJLogU¨JYe�JLRBT`VXT�Z\[]R��bVBREdE�gVXdBJBc�VX�\T G []�Ed G
T G Z�e¶e�[B�b�ET�Z\[]R�Z\e1T�[E[
WY[]K^oE�\JY¹�cEVBREf�VX�\e�[��gREe`�EZ�T`VB�E�\J���[]UÊT G J � RE[X���\JYfgdBJ U¨JLogUlJYe�JLRjTiVXT�Z\[]R2�bVBREd]�gVXdjJB¤�Ã![]U¨JY[¢yjJLUYc
T G J�ogUl[]WYJYe�e�JYe [;��T G J§������VBU¨J�RE[BT�ei�EZ\T�JYf�T�[2�£�E�\�\�¼VBREf�J�W&WYZ�JLRjT��\��ZbRjT�JYd]U�V;T�J JY¹EJYWL�ETiVB�E�\J^ogUl[BdEU�VBK�eL¤

FHG J¦og�gU�og[Be�J![X��T G Z\e���[]U � K^V)���gJ�WY[]K�ogVBUlJYf T�[ VBRB��[jT G JLU������!JY¹ET�JLREe�Zb�EZ\��Z\Tl� e�T`�Efg� T G VXT�K�JLVBREe
T�[�ZbK^ogUl[XyBJ&Z\T�e^JY¹gogUlJYe�e�Z\yEZ�Tl��VBREf%dBJLREJLUlZ\WYZ\Ta� oq[X�·JLU»¤¼PSR%T G Z\e§WY[ERgREJYWYT�Z\[]R�c�@���!A��!CBI�¼ogU¨[¢yEZ\fgJYe�V���VL�!T�[
JY¹ET�JLREf%T G J&yB[]WLVj�g�E�ªVjUl��[X� T G J UlJLogU¨JYe�JLRBT`VXT�Z\[]Rv�ªVjREd]�gVXdBJR&ºÐ�Ð�tB|,+HVjREf©T G J&e��Ee�T�JLK ´
p n%Z\e�fgJYe�Z\d]REJYf VBREf
ZbK^oE�\JLK�JLRjT�JYf!ei�EW G T G VXT REJY� �£�gREWYT�Z\[]RgV;��Z\T�Z\JYe�K^V)���gJ2JLVXe�Z\�\��VXfgfgJYfN& .2VXZbtBM,+a¤

FHG J ogUl[]�E�\JLK+[;��T G J�JY¹ET�JLREe�Zb�EZ\��Z\Tl�&[X��T G J
������Tl�gogJ�WY[B�\�\JYWYT�Z\[]R&WY[]�E�\f��gJHe�[B�\yBJYf��j�§ogUl[XyEZ\fgZªREd2T G J�e��Ee�T�JLK
�HZ�T G T G J·WLVjogVXWYZ\Ta�2[X�5fg�gRgVBK�Z\WLVX�\�\���g�EZ\��fgZbREd^V
eiV)��J·ogU¨JYfgZ�WLV;T�J G Z\JLU�VBUlW G �BcX� G JLUlJ�JLVXW G ogU¨JYfgZ�WLV;T�J�Z\e1VXe�e�[EWYZbVXT�JYf
�HZ�T G � �gREWYT�Z\[]REe�� G Z\W G VBogoE�\��T�[
Z�T�e¶y¢VX�b�EJ VBREf�� G Z\W G K^VBRgV;dBJ�ei�g�Ee�JYT�e¶[X�5Z\T�e¶yXVX�b�EJYeÅ�>ZbREWY�b�Ee�Z\[]R�c5K¥JLK§�qJLUle G Zbo�c
JYT�WB¤º�Y¤ FHG Z�e2e�[B�b�ET�Z\[]RvZ\e§JY½g�EZ\y¢VX�\JLRjT^T�[�T G J�WY[]REe�TiU��EWYT�Z�[ER�[X� V&fg�gRgVBK�Z\W&f5VXTiV�Tl�gogJ G Z\JLU�VjUlW G �Bc�� G JLUlJ^JLV;W G
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f5V;TiV
Tl�gogJ
JLREWLVBoEei�E�bVXT�JYe RE[jT·[ERE����T G J WY[EREe�TiU��EWYT�Z\[]R�cgogUl[EogJLUlT�Z\JYe VjREf�[]oqJLU�VXT�Z\[]REe�[X��Z�T�e·yXVX�b�EJYeLc5�g�ET�VX�\e�[�T G J
K�VBRgVXdBJLK�JLRjT�[X�¶Z�T�e og[X��JLUle�JYT�e)¤

-/.�� ���8Ej58;�hjE0=B;�M
SvJ ogUl[Eog[Be�J G JLU¨J�T�[!e�[B�\yBJ�T G Z\e�ogUl[E�E��JLK [X� T G J&JY¹]T�JLREe�Zb�EZ��\Z\Tl� [X�
T G J&Tl�¾oqJ�WY[B�\��JYWYT�Z�[ER�c�ZªR%T G J�ogVBUlT�Z\WL�E�bVBU
WLV;e�J [;� !$m������»eL¤ ] [EU1T G Z�e
og�gU�og[Be�JBc5V2e�TiU��EWYTi�gU¨J Z\e�fgJYe�Z\d]REJYf�� G Z\W G Z\e�WY[ERgREJYWYT�JYf�T�[^�g[BT G T G JÅ������VBREf&T G J
G [je�T �bVBREdE�gVXdBJB¤ FHG Z�e
e�TiU��EWYTi�gUlJ�e G [E�E��f!fg�gRgVBK�Z\WLVX�\�\��ogUl[Xy]Z\fgJ�T G J^�����2��Z\T G VX�\��Ta�gogJ�[]oqJLU�VXT�Z\[]REe
UlJY½g�EZbUlJYf
�j�&ei�g�Eei�gK^oET�Z\[]R�c3RgVjK�JY�\��ei�g�Ee�JYT
ZªREWY�b�Ee�Z\[]RvVBREf�ei�g�Ee�JYT ZbRjT�JLUle�JYWYT�Z\[]R�¤ F�G Z\e e�TiU��EWYTi�gUlJ2Z\eÅV�Tl�gogJ2e��]e�T�JLK�0gZ\T
Z\e�V&�gUlZ\fgdBJ��qJYTa��JYJLR8f5VXTiV�Ta�gogJ�ZbK^oE�\JLK�JLRjTiVXT�Z\[]REe�� G [Be�T
�bVBREd]�gVXdjJL� VBREf!ei�g�Ee`�gK^oET�Z\[]R!W G JYW � ZbREd�ogUl[EWYJYe�e�JYe
VjK�[]REd�VXT�TiUlZb�g�ET�JYe
VBREf!T G �Ee�VBK�[]REd&WY�bVXe�e�JYe)¤�S�J�e G [X� G [X� JLVXW G!� RE[X���\JYfgdBJ�JLRjT�Z\Tl��Z\e§VXe�e�[]WYZbVXT�JYf¼�HZ�T G V
Tl�gogJ��>[]U�VHy¢VX�b�EJL�¶ZbR�T G J·Tl�gogJ�e��Ee�T�JLK e�[
T G VXT�ei�g�Eei�gK�oET�Z\[]R�Z\e·oqJLUS�Þ[EU�K�JYf�[]R2Tl�¾oqJYe1VXWYWY[]UlfgZbREd
T�[
V
WY[]K^K�[ER
e�JYTl_a�gVXe�JYf�e�JLK�VBRBT�Z�WYe)cg� G JYT G JLU�Tl�gogJYe
VBUlJ
JY¹ET�JLU�RgVX��[]UHUlJY�bVXT�JYf�T�[ � RE[X���\JYfgdBJ�JLRjT�Z\T�Z\JYeL¤

FHG J¥ogVjogJLU
Z\e
[]Uld]VjREZ��YJYf�VXeH��[B�\��[X��eO\�ZbR!e�JYWYT�Z\[]R!|���J�ZbRBT`Ul[]f5�EWYJ�T G J§K^V;ZªR¼�ÞJLVXT`�gUlJYe [;� !$m������Ye)c�� G Z\W G
VjUlJ �Ee�JYf��£�gU¨T G JLU¶[]R¥ZªR�e�JYWYT�Z\[]R&M2T�[
Z\fgJLRBT�Zº���&T G J���V)�]e�f5VXTiV
Tl�¾oqJYe�VBUlJ ogUl[EWYJYe�e�JYf&ZbR � RE[X���\JYfgdBJ
�gVXe�JYeL¤ F�G J
ogU¨JYe�JLRBT�JYf UlJYe`�E��T�e VBUlJ�ZbK^oq[]UlTiVjRBT�T�[�e � JYT�W G T G J Tl�gogJ
e��Ee�T�JLK eiVXT�Z\el���]ZbREd^[E�gU1og�gU�oq[Be�JB¤�P R�T G J
e�JYWYT�Z\[]R�b5cE��J
ogU¨JYe�JLRBTHT G J�K^VXZbR�[EUld]VBREZr�LVXT�Z\[]R&[;��T G J�Tl�gogJ
e��Ee�T�JLK��N%(��%)!%��J
fgJYe�Z\d]REJYf���[]UL!nm5�����YeL¤ F�G J�K^VXZbR&��JLVXTi�gU¨J
[;���N%(��%)!�Z�e�Z\T�e¶Tl��[X_ �\JYyBJY�g[]UldEVBREZr�LVXT�Z\[]R�cBWY[EU�UlJYeioq[]REfgZbREd§T�[
T G J�fgZ\e�T�ZbREWYT�Z\[]RR�2 j°� ^°�	�¯¾¿	�¥« ¬g­`«Y¿L°3² ���2 j°� �T G VXT
Z\e � JLoET �go8ZªR � RE[X���\JYfgdBJ��gVXe�J
fgJYe�WLU¨ZªoET�Z�[EREeL¤ F�G J
¡�U¨e�T��\JYyBJY�3[X�
�N%(��%)!%Z\e fgZbUlJYWYT��\��WY[]RgREJYWYT�JYf¼T�[§T G J G [Be�T
�bVBREdE�gVXdBJ20ET G J
e�JYWY[]REf&�\JYyBJY�3Z\e�Z\e�ei�EJYf8�£U¨[]K+T G J
Tl�goEZbREd§[;� � RE[X���\JYfgdBJ
JLRjT�Z\T�Z\JYeL¤�Ð�[BT G ��JYyjJY��e
VBUlJ
UlJY�bVXT�JYf�VBREf
WY[E[]oqJLU�VXT�J^VXe
��JY�\��¤�S�J�T G JLRvogUlJYe�JLRjT G [¢���N%(��%)!µK^V)���gJ^JLVXe�Z��\��VBREf�fg�gRgVBK�Z\WLVX�\�\�©�Ee�JYf!T�[�JY¹ET�JLREf!T G J
Tl�gogJ�WY[j���\JYWYT�Z\[]R8[X�3T G J �����B¤1nEJYWYT�Z\[]R�*
[E�ET��\ZªREJYe
VBR�JY¹gVBK^oE�\J
[X���Ee�J
[X���N%(� %)!¦ZªR�T G J�fg[EK^VXZbR^[;�ÊK¥[B�\JYWL�E�ªVjU
�EZ\[B�\[Bdj��¤ ] ZbRgVX�\�\�Bc�ZbR�e�JYWYT�Z�[ER�ugcg��J
WY[]K^ogVBU¨J
[]�gU�e�Ti�Efg�&��Z\T G ogUlJYy]Z\[]�Ee
UlJYei�E�\T�eHZªR8T G J�VBUlJLV¥[X�l�/�B�YeL¤
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Î �¾maJYWYTl_a�gV;e�JYf � RE[¢�H��JYfgdjJ¦U¨JLogUlJYe�JLRjTiVXT�Z\[]Rµe��]e�T�JLK�e¦��!$m������Ye`�&e�T�JLK � Ul[]K � U�VBK�J`_a�gVXe�JYf e��]e�T�JLK�eLc�JY¹EWYJLoET
T G VXT�T G JY��fgZ\e�T�ZªREdE�EZ�e G �qJYTl�·JYJLR�� U�VBK¥JYe·T G VXT�fgJLRE[BT�J
ZbREfgZ\yEZ�f5�gV;��e��>ZbREe�TiVBREWYJYe`��VBREf&� U�VBK�JYe�T G VXTHfgJLRE[BT�J
e�JYT�e
�ÞWY�ªV;e�ei�Y¤

dn.0- ��eX;�h0EjP E0=B@
e�E0;?M
� � RE[X���\JYfgdBJ��gVXe�J�Z�e^K^V;fgJ^[X�·e�JYyBJLU�VX��� VBK�Z\�\Z\JYeL¤ � �  j®§±��r	^UlJLogUlJYe�JLRjT�e�V&e�JYT�[X� UlJLV;�º_ ��[]U¨��fvZªREfgZ\yEZ\f5�gVX�\e�Z\T
fgZ\yEZ\fgJYe§�go�VBK¥[]REd�dEUl[]�goEe^�l¿¢ÀÂÁ¾À��Y¤�.�Ul[E�goEe�VBUlJ�ZbK^oE�\JLK�JLRjT�JYf�VXeI�a�  X«`« ¿»« ¤
Ò��bVXe�e�JYe
[X��T G J�eiVBK�JO�£VjK�Z\����VBU¨J
[EUlfgJLUlJYf��B�v« ¯g¿��)±  X��±��� B°�±?²j³�T G VXTÅU¨JLogUlJYe�JLRjT�e
ZbREWY�ª�Ee�Z�[ER�UlJY�bVXT�Z\[]REe G ZboEe^VBK�[]REd&e�JYT�e
[;�·ZbREfgZ\y]Z\f5�gVX�\e^� G Z\W G T G J
WY�bVXe�e�JYe
fgJLRE[BT�J�ZbR!T G J^VBogoE�\Z\WLVXT�Z\[]R!fg[EK^VXZbR�¤�S G JLR!V&WY�ªV;e�e�� eioqJYWYZªV;��Zr�YJYe^V&WY�bVXe�e����·�>T G J�e�JYT
fgJLRE[BT�JYf©�j�
��Z\e
V^ei�g�Ee�JYT
[X��T G J§e�JYT fgJLRE[BT�JYf¼�j��� � 0���Z\e
T G JLR�V^ei�g�j_ WY�bVXe�e
[X�	� � VjREf � � Z\e�V�ei�gogJLUS_ WY�bVXe�e�[X���§�Y¤ � e
ZbREWY�b�Ee�Z\[]R�c�eioqJYWYZbVX�\Z��LV;T�Z\[]R�Z�e
TiU�VjREe�Z\T�Z\yBJB¤1ngogJYWYZbVX�\Zr�LVXT�Z\[]R!K^V)���qJ�JYZ\T G JLUHe�ZbREdB�\J�[]U�K��E�\T�ZboE�\J¥V;WYWY[]UlfgZbREd^T�[�T G J
RE�gK��gJLU [X�3fgZªU¨JYWYT·e`�gogJLUS_ WY�bVXe�e�JYe�VOWY�bVXe�e�Z\e·VX�\�\[X�·JYf&T�[ G V)yBJB¤ � R^ZbREfgZ\y]Z\f5�gVX�ÊZ�e�ZbK^oE�\JLK�JLRjT�JYf�VXe1VBR8±?³q« °� B³?�i¿)c
� G Z�W G �gJY�\[]REdje�T�[§V2WY�bVXe�eH[X�3Z�T�e��£VjK�Z\����[]U�og[Be�e�Zª�E�\��T�[2e�JYyBJLU�V;��WY�bVXe�e�JYe�� G JLR�K��E��T�Zº_ ZbREe�T`VBRBT�ZªV;T�Z\[]R&Z\e VX�\�\[¢��JYf
ZbR8T G J������j¤ F�G J�UlJY�bVXT�Z\[]R��gJYTl��JYJLR�VBR&ZbREe�T`VBREWYJ§VBREf�V¥WY�ªV;e�e Z\e�WLV;���\JYf  B°�°� ��"!]®�¿L³�°�¤

Ò��ªV;e�e�JYe VBREf&ZbREe�TiVBREWYJYe
VBUlJ
fgJYe�WLUlZb�gJYf!�B��K¥JLVBREe�[X�  B°�°��`±Þ­»¬]°�¿»« ¤ � R&VXT�TiU¨Zª�g�ET�JÅUlJLogU¨JYe�JLRBT�e�[]REJ
ogVBUlT�Z\WL�E�bVBU
W G VBU�V;WYT�JLUlZ\e�T�Z\W
e�[]K¥J
ZªREe�TiVBREWYJYe
[X� V§�£VBK¥Z��\� G V)yBJB¤

&�VXW G K^VXZbR¦�ÞJLVXT`�gUlJ^[ p3JLUlJYf©�j��VBRf!$m�������T�[�[]U¨d]VBREZr�YJ � RE[¢�H��JYfgdjJ�WLVBR%�gJ�VXe�e�[]WYZbVXT�JYfv��Z\T G V8WY[]U�UlJYe¨_
oq[]REfgZbREd���JLVXTi�gUlJ
ZbR&fgJYe�WLUlZboET�Z\[]R8�\[BdBZ\W
e��Ee�T�JLK�e������j�Yei�Y¤�P REfgJYJYf3c��g[BT G VX�\�\[X� �Ee�JLUle�T�[�Z\fgJLRBT�Zº����VBREf�fgJYe�WLU¨Zª�qJ
� RE[X���\JYfgdBJ§V;e�ZbREfgZ�yEZ\f5�gVX�\e�� G Z\W G �gJY�\[]REd�T�[�[]REJ2[]U�e�JYyBJLU�VX�3d]Ul[E�goEeLcg� G JLUlJ2T G J
d]Ul[E�goEeÅVBU¨J�ogVBUlT�ZbVX�\�\��[]UlfgJ`_
U¨JYf�VXWYWY[]UlfgZbREd^T�[�e�JYTHZªREWY�b�Ee�Z\[]R�¤ Î U¨d]VBREZr�YZbREd � RE[X���\JYfgdBJ�VXWYWY[EUlfgZbREd^T�[^ei�EW G V2� U�VBK�J
�\JLVXfge
T�[�T G J
WY[]K^K�[ER
Z\fgJLRjT�Z�¡5WLVXT�Z\[]R�[X���q[BT G�� ZbREfge
[X��e��]e�T�JLK�e�VXe��a�  X«`«Y± #��  B°�±>²B³%$¨­  X« ¿��2«V	)«Y°�¿L®2«T&æÃ�VXWLtqzLV,+a¤
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LacZYlr

signal

gene-RNA
gene

gene-protein

terminator

promoter

operator

RBS
REP

fragment
genotic

repetitive

non-repetitive

palindromic RIP

symmetry
direct

class
instance

attachment

specialization

symmetric

asymmetric

] Z\d]�gU¨J zX\ � WY�bVXe�e�d]U�VBo G ZbR T G J�¡5JY��f [X�¥K�[j��JYWL�E�bVBU��EZ\[B�\[BdB��¤ ngogJYWYZbVX�\Zr�LVXT�Z\[]R Z\e¼VvTiU�VjREe�Z\T�Z\yBJ�UlJY�bVXT�Z\[]R�c
T G JLUlJ`�Þ[EUlJ
T G J
ZbREe�TiVBREWYJ��n^�s����nw[� �qJY�\[]REdBe
T�[^VX�\�3ei�gogJLUa_ WY�ªV;e�e�JYe
[X���	��
Hcgei�EW G VXeL�"uq_��?^Ow3[]U�����
�
�`��j��u�sL¤

dn.�d �f=87�9ih0;�5lk$;>;�=/H�E�H�E0;?M
SvJ�TiV;� � VB�g[]�ET�� � RE[¢�H��JYfgdjJL��JLRjT�Z\T�Z\JYe^fgJLRE[BT�ZªREdvWY�ªV;e�e�JYeLc¶ZbREe�T`VBREWYJYeLc1VBREf�VXT�T`UlZb�g�ET�JYea\^T G JYe�J VjUlJ^T G J&T G UlJYJ
K�VXZbR&e�TiU��EWYTi�gU¨JYe �Ee�JYf�T�[^fgJYe�WLUlZb�gJ � RE[X���\JYfgdBJ2ZbR�VBRg!nm5�����B¤

&�VXW G JLRBT�Z�Tl�2Z�e�ZbK^oE�\JLK�JLRjT�JYf�VXe·V
e�T`U��EWYTi�gUlJ�� G Z�W G Z\e�K^VXfgJ��go�[X� VBR¥Z�fgJLRjT�Z�¡5JLU�VBREf^� G Z\W G Z\e�VX�\��[X��JYf^T�[
V;WYWYJYe�e·�j�^Z\T�e�JY����VX�\��T G J
ZbRj�Þ[]U�K^VXT�Z\[]R�Z\T�WY[]RjTiVXZbREeL¤¶ng�EW G V
e�TiU��EWYTi�gUlJ G VXe�Tl��[�ogVBUlT�eO\3Z\T�WLVBU�UlZ\JYe�T G J�¿��¢°�¿)³g«Y±?²j³
[;�·T G J^JLRjT�Z\Tl��Z\T�ZbK^oE�\JLK�JLRjT�e^VBREf�Z\T�e&±?³�°�¿L³q« ±>²B³5¤�S G JLR!T G J^JLRjT�Z\Tl�!Z�e�V&WY�bVXe�eLc�Z\T�e�JY¹ET�JLREe�Z\[]R¦Z�e�T G J�e�JYT2[X�
ZbREfgZ\yEZ�f5�gV;��eHZ�T�fgJLRE[BT�JYe+0j� G JLR�T G JHJLRBT�Z\Tl��Z\e�VBR�ZbREe�TiVBREWYJBcjZ\T�e1JY¹ET�JLREe�Z\[]R�Z\e�T G J�ZbREfgZ\y]Z\f5�gVX��[X��T G J UlJLVX�g��[]U¨��f�Z\T
U¨JLogUlJYe�JLRjT�eL¤�PSR��g[BT G WLVXe�JYeLcXT G J�ZbRBT�JLREe�Z�[ER�Z\e¶T G J1fgJYe�WLU¨ZªoET�Z�[ER�[X��T G J1JLRjT�Z\Ta�B¤C>HJLREWYJBc]VBROZbREe�TiVBREWYJ��
Z\e1VHfg[]�g�E�\J
� z����a�)�
z��
z����������~{("���z� ��
z��O��� � G JLUlJ�T G J
Z\fgJLRBT�Zº¡5JLU�Z\e�T G J RgVBK¥J�[X�3T G J�ZbREe�TiVjREWYJBc¾U¨JLogUlJYe�JLRjT�ZbREd§T G J�fgJLRE[BT�JYf
ZbREfgZ\yEZ�f5�gV;�Þ¤ � WY�bVXe�e � Z\e�V
TiUlZboE�\JYT ��� z �)�O�)��z ��zX���(0[z ���a�)��z �
z����){"! 0 ���~{ "��?z+ )��z��O���YcY� G JLU¨J�z����O���
z��
zX� ��{ÅVBU¨J
T G [Be�J�[;�1T G J�ZªREe�TiVBREWYJYe�T G VXTÅ�qJY�\[]REd�T�[&T G J�WY�ªV;e�e�VBREf>z����O���
z��
zX� ��Z\e
T G VXT
[X�·T G J2WY�bVXe�eL¤ FHG J§fgJYe�WLUlZboET�Z\[]R
[;� VBRj��JLRjT�Z\Ta��Z\e�VBR�VXT�T�JLK�oET�T�[�UlJLogU¨JYe�JLRBT
T G J^ogUl[]oqJLUlT�Z\JYe
[X�1T G J�WY[EU�UlJYeioq[]REfgZbREd�ogVBUlT
[X��T G J§JLRjT�Z\Tl��ZbR�T G J
VjogoE��Z\WLVXT�Z�[ER�fg[EK^VXZbR�¤

Ò��ªV;e�e�fgJYe�WLUlZboET�Z\[]REe
VBUlJ�K�VXfgJ��go&[X��WY[]R)m��gREWYT�Z\[]REe
[X�1VXT�TiUlZb�g�ET�J
fgJYe�WLUlZboET�Z\[]REe)¤ � R�VXT�TiUlZb�g�ET�J
Z�e
V2fg[]�g�E�\J
� ��} ���#�"�$� ��}?z,���Yc)� G JLUlJ ��} ���
[X��T�JLR�WLVjU�UlZ\JYe�T G J K�JLVBREZbREd�T G J
VXT�TiU¨Zª�g�ET�J�dBJYT�e�ZªR�T G J U¨JLVX�5��[]Ul�\f¼�£VBogoE�\Z�WLV;T�Z\[]R
fg[EK^VXZbRg�Yc5VBREf��%� ��}?zJ��Z\eÅK�JLU¨JY���!V�e�JYT
JY¹¾ogU¨JYe�e�Z\[]R�¤ >HJLREWYJBc�Ta��[�V;T�TiUlZb�g�ET�JYeLcqe G VBUlZbREd�T G J2eiVBK�J�RgVBK¥J���Z\T G
Tl��[�fgZqp3JLUlJLRjT¶fg[]K^VXZbREe·VjUlJ1Tl��[ fgZqp3JLUlJLRjT1UlJYe�TiU¨Z�WYT�Z�[EREe¶[]R2T G J�eiVBK�J���JLVXTi�gUlJB¤ � R2ZbREe�TiVBREWYJH[X� VHWY�bVXe�e¶WY[]RjTiVXZbREe
V¥y¢VX�b�EJ �£og[Be�e�Zª�E�\���gR � RE[X� Rg����[]U�JLVXW G VXT�TiU¨Zª�g�ET�J
[X��T G J
WY�ªV;e�e Z\T �qJY�\[]REdBe
T�[5¤

PSR!WY�bVXe�e
fgJYe�WLU¨ZªoET�Z�[EREeLc�VXT�TiUlZb�g�ET�JYe
VBUlJ2¡�Ule�T��\��dBZ\yBJLR!VBR�ZªREZ\T�ZbVX��Tl�¾oqJB¤ FHG JLR�c�T G JYZbU
fgJYe�WLUlZboET�Z\[]REe�K^V)���gJ
U¨J`¡�REJYf�ei�EW G T G VXT3T G JYZbUÊfg[]K^VXZbREe¶VBUlJ�UlJYe�TiUlZ\WYT�JYf3¤ F�G J1fg[EK^VXZbR2[X�qVjR�VXT�T`UlZb�g�ET�J¶Z\e¶fgJYe�WLUlZb�gJYf^�j��V�WY[]R)m��gREWYT�Z\[]R
[;�1fgJYe�WLUlZboET�[]Ule)¤ � fgJYe�WLUlZboET�[]U
Z\e�V^fg[E�g�E��J � ��}X�"&����'��� �  ��)�v{v{�z�� ���Ycj� G JLUlJ����# ��)�v{~{)z�� ��Z\e�V^e�JYT
JY¹gogUlJYe�e�JYf
[XyBJLU�V�e��¾RjTiVX¹^T G VXT�fgJLogJLREfge
[ER&T G J ��}X�"&�����[X�¶T G J
fgJYe�WLUlZboET�[EUY¤ FHG J�VXT�TiUlZb�g�ET�J
fgJYe�WLUlZboET�Z\[]R!�gJY�\[X�

^$�(�0��u*),+%��`�-��?^.
�`�{v� � zJ�)�?���?� � "�}~�v�g&ºu 0ºtO+$} ��� ���i& z20Ub]tO+n��� "v�* )�¦�¨zBcg|gcgMgc)b5c)*gc5uj�
fgJLRE[jT�JYe�T G J � G [B�\J e�JYT�[X�3e�JYT�e·WY[ERBTiV;ZªREZbREd^�gJYTl��JYJLR�e�Z\¹ VBREf�REZbREJ
ZbRBT�JYdjJLUle�U�VBREdBZbREd2�£U¨[]K zHT�[�b]tqcBJY¹EWY�ª�EfgZbREd
T G J�e�JYT��lz�|&M�b *�uB�»¤Ång�EW G V^fgJYe�WLUlZboET�Z\[]R�WY[E�E��f���[]UHJY¹¾VBK�oE��J&K^VXT�W G T G Z\e
[X��T G J§�qJYT§RE�gK��gJLUle
[X��V ��w�^/�
�Þ[]U�T G J�UlJYei�E�\T
[X� V x~��^101��VXT�T G J§u � b]t2��[jT�T�JLUl�B¤
F VB�E�\J�z��\Z\e�T�e�fgZqp3JLUlJLRBT � ZªREfge�[;�ÅfgJYe�WLU¨ZªoET�[]Ule&� G Z\W G WLVBR��qJ���[]�gREf ZªR !nm5�����Ye&ZªR�[]UlfgJLU�T�[�fgJYe�WLU¨Zª�qJ

WY�bVXe�e VXT�TiU¨Zª�g�ET�JYeL¤ Î RE�\��Tl�gogJ�fgJYe�WLUlZboET�[]Ule VjUlJ�ogUlJYe�JLRjT�JYf3¤ F�G J�fgJYe�WLU¨ZªoET�[]U5"1� �/ %&��?��|12
za�"3�|1�
z�� �?� �&�>e�JYWYT�Z\[]R
|q¤Ub]��RE[BT
[]RE�\��fgJ`¡�REJYe�VBR8ZªRj��JLUlJLREWYJ^K�JYW G VBREZ\eiK�c3�g�ET
Z\TÅVX�\e�[�UlJYe�T`UlZ\WYT�e T G J�Tl�¾oqJ�[X�1T G J�ZbRByj[B�\yBJYf�VXT�TiUlZb�g�ET�JBc
V;��T G []�Ed G ��J
fg[�RE[BT G VjREfg��J2T G VXT oq[Be�e�Zb�EZ\�\Z\Ta��ZbR�T G Z\e
ogVBogJLUY¤
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: ;=<�>@?�A�B�B�BCAD>FE G�;HGH<�G�>@?�GJIKB�B�BCIKG�>FELGM9N*O	P ;=<�> ? A�B�B�BCAD> E Q
RTS�R < QVUWR�XVY�R�Z\[][][ Z�R�XV^	R�_O�`*P ;=<�> ? A�B�B�BCAD> E a�RTS�R < a�UWR�X Y R�Z\[][][ Z\RbX ^ R�_
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G`*k9l�`�m�P y ? A�B�B�BCA y E nHo�{ G y ? GJzKB�B�B�zKG y E G�|
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F VB�E�\J�z�\ � T�T`UlZb�g�ET�J!fgJYe�WLUlZboET�[]Ule)¤ ! JYT��	�����qJ!T G J!ei�g�Ee�JYT&[X��y¢VX�b�EJYe�[X�4� fgJLRE[BT�JYf �j��T G J!e��¾K��q[B�4� 0
��� � |
 	¡ ! 0�e��gK§�q[B�\e£¢� �¢*¤·U¨J`�ÞJLU
T�[�yXVX�b�EJYe�[X���10�e��gK��g[B�\e1¥� �¥b¤1UlJ`��JLU
T�[�ZbRjT�JLUly¢V;��e 0,¦¸Z\e§VBR!JY�\JLK�JLRjT�[;�·T G J
Tl�gogJ
WY[B�\�\JYWYT�Z\[]R�[X�¶T G J������jcgT G VXT�Z\e
VBR�V)y¢VXZ\�bVB�E�\J�f5VXTiV�Tl�gogJ20Ee��gK§�q[B�\e �$¤�UlJ`��JLU�T�[�WY�bVXe�e�JYeL¤

&�RBT�Z�T�Z�JYe�[X��T G J � RE[X���\JYfgdBJ
�gVXe�J�VBUlJ�dBZ\yBJLR^V
fgJLRE[jTiVXT�Z\[]RgVX�ge�JLK^VBRjT�Z\WYeL¤ F�G J�ZbRBT�JLU�ogUlJYTiVXT�Z�[ER�fg[EK^VXZbR�Z\e,�10
Z\T�WY[]RjTiVXZbREe�VX�\��Ta�gogJ
y¢V;�ª�EJYe
VBREf&ZbREe�TiVBREWYJYeLcq� G Z\W G VBU¨J �gREZ\T�JY�\JLK�JLRBT�eLc5VXe���JY�\� V;e1�\Z\e�T�e VBREf�e�JYT�e1WY[]REe�TiU��EWYT�JYf
� Ul[]K��gREZ\T
JY��JLK¥JLRBT�e)¤ !�JYT
�Ee�WY[]REe�Z�fgJLU
VBR�VXT�TiUlZb�g�ET�J ��§ 0�¨%�YcE� G JLUlJ©¨1ª¬«*­� *®�®�®D �«�¯¼�>JLVXW G «�¤�Z\eÅV�fgJYe�WLUlZboET�[]U��Y¤
FHG J
fgJLRE[BTiVXT�Z\[]R&[;��T G J�V;T�TiUlZb�g�ET�J
ZbRK�+Z\ea\

� ��§ 0�¨%����ª °
¤²±9³]­�´ ¯�µ

�	«�¤��

�Þe�JYJ
TiVB�E�\J^z
��[]U�fgJYe�WLU¨ZªoET�[]U�e�JLK^VBRjT�Z\WYei�Y¤
FHG J·fgJYe�WLUlZboET�Z\[]R2[X��VBR
ZbREe�T`VBREWYJ�Z�e1V�WY[]R)m¨�gREWYT�Z�[ER�[X�gy¢VX�b�EJYf�VXT�TiUlZb�g�ET�JYeLc)Z\T¶Z�e�� UlZ\T�T�JLR �1ª �$��§ ¤ 0�¢�¤ �/! ¤T±-³]­'´ ¯	µ ¤

FHG J
fgJYe�WLUlZboET�Z\[]R�[X�1V�WY�bVXe�e Z\e
� UlZ\T�T�JLR �¶ª �$��§ ¤ 0�¨ ¤ � ! ¤T±-³]­�´ ¯�µ ¤ F�G J
fgJLRE[BT`VXT�Z\[]R�[;��T G J
WY�bVXe�e � ZbRw� Z�eO\
� ����ª � �©ª �$��§ ¤ 0�¢ ¤ �/! ¤²±9³]­�´ ·¸µ �w�º¹�» �½¼vVBREfK¾¿¥�� &bz20�»�+D �¢ ¤ �À�	¨ ¤ � !

FHG J^fgJYe�WLUlZboET�Z\[]R��qJY��[X�¸Z�e�T G Z\e2[X��V8WY�ªV;e�e�T G V;T�Z\e�ZbRjT�JLREfgJYf©T�[�d]Ul[]�go�V;����T G J�oE�bV)�]e2[X��V�u � b]t&�\[BT�T�JLUl�
f5U�VL�µ[X�1V�dBZ\yBJLR8f5V)��\
Á ��}){v{ ���vx)^/��-���w�^/��-DÂ�Ã-Ä
Å

Æ �~�)��z�Ç%&��?�~{)\
� +�
 )v`���� {~� � z,���?���?����"�}~�v�i&�u-0ºtO+$} ��� ��� &bz20Ub]t�+
��w�^/��`���z,� 
B`����J���

"1� �/ %&��?��|12
za�"3�|1�
z�� �?� � �©È 
B`����J����cÈ ¤r^,_�`©É È ¤ s"u ��usÊ `��v��tvu ��¤ 
�^�Ë,����u � � !
�,+%��w�^��RzJ� z,�)��� �����AzJ�)�?� �#-�}��<&bz 0�Ì~Í +
x)^%��`�zJ�¬Î)}��?�
-)})� &
� �lzL|gc�sBMgcbzLtjtBuB�
0B��� z,� zJ�)�?���?� �Az,���?��� -)})��&ºs-0�Ì~Í +

� G JLUlJ 
B`����J����Z\eÅVjRE[BT G JLU �£VjK�Z\����[;��T G J � RE[¢�H��JYfgdjJ§�gVXe�J
dEUl[]�goEZbREd�VX�\� G �gK^VBR&ZbREfgZ\y]Z\f5�gVX�\eLcÏÎ�}X�?��Z\eÅV2f5VXTiV
Tl�gogJ�� G Z\W G K�VL�
JY¹EZ\e�T¶ZbR�T G J�Tl�¾oqJ�WY[B�\��JYWYT�Z�[ER�[X�5T G J������ 0�"1� �( %&��?� |"2
za�"3�|"�
z�� ������Z\e1�g[jT G V���V)�
T�[
UlJYTiUlZ\JYyBJ
� � �����������
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ZbREe�T`VBREWYJYe
[X� 
B`����J� ��T G VXT
eiVXT�Z�e¨�Þ��T G J�WY[]REfgZ\T�Z\[]RvVB�g[]�ET
T G J§VB�ET G [EUlZr�YJYf©VXdBJ2T�[ oE�bV)�¼V;T T G J��\[BT�T�JLUl�Bc�VjREf¦V
��V)�^T�[&UlJYe�TiUlZ\WYT�N �B�&T G J2JY¹¾ogUlJYe�e�Z\[]R�[X�1V�ei�g�Ee�JYT [X�1og[jT�JLRBT�ZªV;�3ZbREe�TiVBREWYJYe
[X��
B`����J����N4T G J�ZbREZ\T�ZbVX��Ta�gogJ2[X�
T G J�VXT�TiUlZb�g�ET�J ��w�^/��`��Y¤

� T�TiUlZb�g�ET�JYe K�VL���gJ
JYZ\T G JLUHWY[]K^oE�\JY¹�[]U�JY��JLK¥JLRBTiVjUl�B¤ � R&JY��JLK¥JLRBTiVjUl��VXT�TiU¨Zª�g�ET�J��l¿¢ÀÂÁ¾ÀF� +�
 )v`����H[]U x)^$��`i�
djJYT�e�Z�T�e�y¢VX�b�EJYeH�£U¨[]K�VBR&JY¹]T�JLU�RgVX��f5VXTiV2Tl�¾oqJB¤ � WY[]K^oE�\JY¹ V;T�TiUlZb�g�ET�J��l¿XÀæÁgÀ/��w�^/��`�����ZbREfgZ\WLVXT�JYe
T G VXT�Z\T�e�yXVX�b�EJYe
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fgZ\f¼RE[jT�fgZ\J§� G JLR G J§�gJYWLVjK�J§V�T�JYJLRgVXdBJLU��Y¤¶ng�EW G WY[]REe�Z�fgJLU�VXT�Z\[]REe
VBUlJ
WY�\[Be�J
T�[�T G JYe�J^[;� .^¤). G JY�\�\Z�� G [�ZbREe�Z\e�T�JYf%[]R�T G J^fgZqp3JLUlJLREWYJ��qJYTa��JYJLR��q[BT G T G J§Tl�gogJ^WLU¨JLVXT�Z\[]R�[X��V&yXVX�b�EJ
VBREf�T G J�VXWYTi�gV;��Tl�gogJ
[X��T G Z\e�y¢VX�b�EJBc�ZbR�[]UlfgJLU ��[]U�T G J
[]�EmlJYWYT�K�Z\d]U�VXT�Z�[ER�ogUl[]WYJYe�e�T�[�dBJYT V2��JY�\�º_ fgJ`¡�REJYf
e�JLK^VBRjT�Z\WYe & . G JLtBs,+a¤
S G JLR�K§�E�\T�Z�_ ZbREe�TiVjRBT�ZbVXT�Z�[ER^Z\e·V;���\[X��JYf�ZªR�V
e��]e�T�JLK�cXT G J Vj�g[XyBJ�WY[]REfgZ\T�Z\[]REe·VjUlJ�e�T�Z\�\��REJYWYJYe�eiVjUl��T�[ W G JYW �
T G J�VXT�T`VXW G K¥JLRBT��qJYTa��JYJLR�VjR!ZbREe�TiVBREWYJ�VBREf�JLVXW G [X��T G J^WY�bVXe�e�JYe§Z\T�K^V)�¼�gJY�\[]REd!T�[�¤ � R�V;��T�JLU�RgVXT�Z\yBJ
Z�e)c¶��[]U2JLVXW G VXT�TiUlZb�g�ET�J § WY[]K^K�[]R%T�[¦V;T§�\JLVXe�T^Tl�·[�WY�bVXe�e�JYe^[;�ÅT G J�ZbREe�T`VBREWYJBc1T�[¼WY[EK^og�ET�J�T G J&¡�RgVX�
fg[]K^VXZbR�[X� § VXe T G J§UlJYei�E�\T
[X�¶T G J2ZªRjT�JLUle�JYWYT�Z\[]R�[X�1T G J�fgZqp3JLUlJLRjT fg[EK^VXZbREe
�Þ[EU § ZbR�JLV;W G WY�ªV;e�eL¤ FHG �EeLc
T�[��gJ^yXVX�\Z\f3c¶T G J^VXT�TiV;W G K�JLRjT
UlJY�bVXT�Z\[]REe G Zbo%UlJY½¾�EZbUlJYe2T G VXT
T G J�y¢VX�b�EJYe�[;�·T G J^ZbREe�T`VBREWYJ��gJY�\[]REd!T�[&T G J
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ZªREWY�b�Ee�Z\[]R
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T G VXT
ogUlJYe�JLRjT�JYf��Þ[]U
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Z\e¶e�JLK�VBRBT�Z�WLV;���\��JY½g�EZ�yXVX�\JLRBT�T�[
T G J�fgJ`¡�REZ\T�Z\[]R�[X�5eiogJYWYZbVX�\Zr�LVXT�Z\[]R��qJYTl�·JYJLR2Tl��[ WY�bVXe�e¶fgJYe�WLUlZboET�Z\[]REeL¤1PSRBT�JLREe�Z\[]RgVX�
e`�g�Eei�gK^oET�Z\[]R8ZªRj��JLUlJLREWYJ�[]U�W G JYW � ZbREd K^V)���gJ2WY[]K^oE�\JYT�JYf¼�Ee�ZªREd&T�JLU�K¥e�[X��T G J � Ð�[X¹�¤

nE[EK�J����B�Ye)c5ei�EW G VXe��LZ ���v[]U �T� Z��)�*� ��VX�\�\[X��e T G J§�Ee�JLU
T�[�� UlZ\T�J^U��E�\JYe�& > ´�� ��tBMO+¶ZbR�[EUlfgJLU�T�[�UlJY�bVXT�J
WY[EREWYJLoET�e�ZbREfgJLoqJLREfgJLRBT��\�µ[X��T G JYZbU�fgJYe�WLUlZboET�Z\[]REeL¤ � R�JY½g�EZ\y¢VX�\JLRjT¼UlJY�bVXT�Z�[ER�JY¹EZ�e�T�e�ZbR�T G J !nm5����� �
��!&4)%g�
& k Ul[]tX*�+acgT G Ul[]�Ed G T G J�fgJ`¡�REZ\T�Z\[]R�[X�1og[jZªRjT�e�[;��yEZ\JY� � G Z\W G WY[E[]ogJLU�VXT�J��j� K�JLVjREe�[X�1�gUlZ\fgdBJYe &ÂÃ p � tBs,+a¤

dn.�� �O=nG�;�e�;?=��);fP ;��X28@
=8EjM�P M
� Rj�<!$m������OZ�e
ogUl[Xy]Z\fgJYf���Z\T G ogUlJ`_ fgJ`¡�REJYf!ZbRj��JLUlJLREWYJ§K�JYW G VBREZ\eiK�e)¤ F�G JY��VBUlJ
VXWYT�Z\y¢VXT�JYf�JYZ�T G JLU��B�&T G J
�Ee�JLU
[EU^�B��VBRE[BT G JLU�ogUl[EWYJYe�eLc�ZbR�[]UlfgJLU�T�[�fgJYf5�EWYJ�REJY� � RE[¢�H��JYfgdjJ¦V;WYWY[]UlfgZbREd©T�[©VX�bUlJLVXfg� UlJLogU¨JYe�JLRBT�JYf � RE[¢��_
�\JYfgdBJB¤
Ã![Be�TH[X�1T G JYe�J2ZªRj��JLUlJLREWYJ�K¥JYW G VBREZ\eiK¥e
e�T�JLK �£Ul[EK¸�£U�VBK�J��bVBREdE�gVXdBJ�ZbRj�ÞJLUlJLREWYJ&K�JYW G VjREZ�e`K�eLc�ei�EW G VXe
¡5�\T�JLU¨eLcgogUl[]WYJYf5�gU�VX�3VXT�TiVXW G K�JLRjT�eLcBVBREf&fgJ`� VB�E�\T�y¢VX�b�EJYeL¤lc¶JYT·T G JÅK^V;ZªR&ZbRj��JLUlJLREWYJ�K�JYW G VBREZ\eiK�Z\e�T G J
e�[X_ WLVX�\�\JYf
�O�  X«i«Y± # �  B°�±?²j³5c]V;��e�[^fgJ`¡�REJYf¼�j� �/�B�YeL¤
� � �����������
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� � 4 �YÇ¾�X��� ���)Ì3�XÇ¾Í �3�L�(4��g�Y�Y�5�
	��¼Ç��5�^� �3ÍµÍ3Ç�� �)��4b� VBUlJ¶T G UlJYJ1ZbRj��JLUlJLREWYJ�K�JYW G VjREZ�e`K�e��Ee�JYf�T�[�WY[EK^og�ET�J¶T G J
y¢VX�b�EJ&[X� VBR�VXT�T`UlZb�g�ET�J���[]U
VBR!ZbREe�TiVjREWYJBc�� G JLREJYyBJLU
T G J&VXT�TiUlZb�g�ET�J�Z�e�JYZ\T G JLUOJY��JLK¥JLRBTiVjUl��[]U
WY[]K�oE��JY¹�¤
F�G JYe�J�ZbRj��JLUlJLREWYJ K�JYW G VBREZ\eiK�e1VBU¨J·WLV;���\JYf^�\[EWLVX�gZbRj�ÞJLU¨JLREWYJYe��qJYWLVB�Ee�J�T G JY�§VBUlJ�VXT�TiV;W G JYf2T�[
T G J�VXT�TiU¨Zª�g�ET�J
ZªR T G J!WY�bVXe�e)c VBREfµVBUlJ¼V;WYT�Z\y¢VXT�JYfµ� G JLREJYyjJLU&T G J�yXVX�b�EJ�[X��T G J!VXT�TiUlZb�g�ET�J!Z\e��gR � RE[X� Rµ�g�ET�REJYJYfgJYf3¤
Ð1[jT G T G J�VXWYT�Z\y¢VXT�Z�[ER [;�§JLVXW G [X��T G JYe�J�K�JYW G VBREZ\eiK�e�VBREfµT G J!ZbRjT�JYd]U�VXT�Z�[ER [;��T G JYZbU�UlJYei�E�\T�e�ZbR T G J
� RE[X���\JYfgdBJ��gV;e�J^VBUlJ�T�[BTiVX�\�\��WY[]RjTiUl[j���\JYf©�j��T G J !nm5�����j¤ � K�[]REd&[BT G JLU
WY[EREfgZ�T�Z�[EREeLc3T G J^UlJYe`�E��T�K��Ee�T
�gJY�\[]REd!T�[�T G J^fg[]K^VXZbR![;��T G J�VXT�TiU¨Zª�g�ET�J§T G J��\[EWLVX�1ZbRj��JLUlJLREWYJ K¥JYW G VBREZ\eiKÏZ\e§V;T�TiVXW G JYf�T�[5¤ p JY��JYyXVBRjT
ZªRj��[]U�K�VXT�Z\[]R�VB�q[]�ET
¡5�\T�JLU¨e§K^V)���gJ���[]�gREf�ZbR:&æÑ
J � t bO+ 0�&USµZªR)(X*]c p JYWLtBMO+�WY[]RjTiVXZbR!ZbRj�Þ[EU�K^VXT�Z\[]RvVB�g[]�ET
ogUl[]WYJYf5�gU�VX��VXT�T`VXW G K¥JLRBT+0XfgJ`� VB�E�\T VBU¨JÅogUlJYe�JLRBT�JYf�ZbRR&ºÐ�U�VX(�*Ec k VXd]tj|]c p � (B{O+3VBK�[]REd�[BT G JLUleL¤
&¶¹gVBK^oE�\JYe
[X�¶¡5�\T�JLUle^��" � �( $&)����|"2�zO�13�|"��zX���?���]�`c]ogU¨[]WYJYf5�gU�V;��VXT�TiVXW G K�JLRBT�eO� " � �/ %&)����|12
zO�135�Yc]VjREf�fgJ`� VB�E�\T yXVX�b�EJYe
���)���)}�&
���g�YcEVBUlJ
dBZ\yBJLR8ZªR8T G J
fgJYe�WLUlZboET�Z\[]R�[X�¶T G J
WY�bVXe�e �����$��`"u �,-�_?`��?`Lc5e�JYWYT�Z�[ERg*g¤

� 4b�5�)����� �X�g��� Ì�� [X��VjR�ZbREe�TiVBREWYJ�& �
VBogtB|Ec5n-!�(BMqcgÃ�VXWLtgzL� +�fg[X� R�V�WY�bVXe�e G Z\JLU�VBUlW G ��Z\e
VXZbK�JYf¼VXT�¡�REfgZªREd&T G J
K�[Be�T
eioqJYWYZbVX�\Z��YJYf�WY�bVXe�e�T G J�ZbREe�TiVBREWYJ&K^VXT�W G JYe
��Z\T G ¤�P�T
Z\e§VBR�ZbRj��JLUlJLREWYJ ogU¨[]WYJYe�e)c3�gJYWLVB�Ee�J&T G J^K�[]U¨J
T G J�WY�bVXe�e^Z\e^eioqJYWYZbVX�\Z��YJYf3cHT G J�K�[]UlJ&T G JLUlJ�Z\e � RE[X���\JYfgdBJ�VB�g[E�ET§T G J�ZbREfgZ\y]Z\f5�gVX� e�Z�T�d]Ul[]�goEeL¤ >HJLREWYJBc
T G J��\[X��JLU·VjR�ZbREe�TiVBREWYJ2Z\e VXT�TiV;W G JYf�T�[&V�WY�bVXe�e�[X�¶T G J G Z\JLU�VBU¨W G �Bc5T G J�K�[]UlJ
T G J��Ee�JLU�Z\eÅogUl[XyEZ\fgJYf���Z\T G
ZªRj��[]U�K�VXT�Z\[]R%VB�g[]�ET�T G V;T�ZbREe�TiVBREWYJB¤!P REe�TiVBREWYJ&WY�ªV;e�e�Z�¡5WLVXT�Z\[]R%Z\e�V8T�[]oj_ fg[X� R�ogUl[EWYJYe�eL¤ � T2JLVXW G e�T�JLo�c
T G J�ogUl[EWYJYe�e�e�T�[]oEe��B��V
WY�bVXe�e)cgT G JLR�fgJYe�WLUlZboET�Z\[]REe
[X���g[BT G T G J ZbREe�TiVjREWYJ�VBREf�T G J WY�bVXe�e
VBUlJ
W G JYW � JYf��Þ[]U
VXT�TiVXW G K�JLRjTL¤1PÞ��T G J2WY[]REfgZ\T�Z\[]REe
[X� V;T�TiVXW G K�JLRjT VBUlJ
eiV;T�Z\el¡5JYf3cgT G JLR8T G J�WY�bVXe�eHZ�e2«Y¬ �l¿���[]U�V;T�TiVXW G K�JLRjTL¤
P>�1[]REJ
[X�¶T G J
WY[]REfgZ\T�Z\[]REe
Z\e
y]Z\[B�bVXT�JYf3cgT G JLR�T G J
WY�ªV;e�e Z\e K�VBU � JYf�VXe2±?®H¯¾²;«i«Y±Þ­,�\¿L¤nS G JLREJYyBJLU�V^oEZ\JYWYJ�[X�
ZªRj��[]U�K�VXT�Z\[]R�Z\e�K�Z\e�e�ZbREd5c¶±�Àb¿XÀ VjR�VXT�T`UlZb�g�ET�J�y¢VX�b�EJBc3VBREf!JYyBJLR8Zº��JYyBJLUl��[BT G JLU VXT�TiUlZb�g�ET�J�y¢VX�b�EJ^UlJYeioqJYWYT�e
WY[]REfgZ\T�Z\[]REe [ER^T G J
WY[EU�UlJYeioq[]REfgZbREd�VXT�TiU¨Zª�g�ET�J
fg[]K^VXZbREeLcET G J
WY�bVXe�e�Z\e K^VjU � JYf�VXe�¯¾²X«`« ±�­J�\¿��g�ET�RE[BT
«Y¬ �l¿L¤
Ã¼[EUlJY[XyBJLUYc�WY�ªV;e�e�Z�¡5WLVXT�Z\[]R �Ee�JYe U��E�\JYe�T�[�ogUl[]ogV;d]VXT�J�K^VjU � e)¤ ] []U�ZbREe�TiVBREWYJBcH� G JLREJYyBJLU�VvWY�ªV;e�e � Z\e
K^VBU � JYf�±>®H¯¾²X«`«Y±Þ­,��¿���[]U�T G J
ZªREe�TiVBREWYJBc5VX�\��T G J
ei�g�j_ WY�bVXe�e�JYe [X��� VjUlJ�K^VBU � JYf¼±>®H¯¾²X«`« ±�­J�\¿�VXeH�·JY�\��¤
>�JLREWYJBc��g[BT G UlJY�bVXT�Z\[]REe
[X��VBRR!$m������^VBU¨J¥�Ee�JYf�f5�gUlZbREd�WY�bVXe�e�Zº¡5WLV;T�Z\[]R�¤ � T�TiV;W G K�JLRjT
Z�e�VXT�T�JLK�oET�JYf�T�[
�gJ
ZbRj�ÞJLU�UlJYf�VBREf&eiogJYWYZbVX�\Zr�LVXT�Z\[]R8Z�e
�Ee�JYf�ZbR&[]U¨fgJLU¶T�[^ogUl[]ogV;d]VXT�J�WY�bVXe�e K�VBU � e·VXWYWY[]U¨fgZªREd�T�[2JY¹]T�JLREe�Z\[]RgVX�
WY[]REe�Z\fgJLU�VXT�Z\[]REe)¤
F�G JLUlJ�VX�\e�[�JY¹EZ\e�T�e�V¦WY�ªV;e�e^WY�bVXe�e�Z�¡5WLVXT�Z�[ER ogUl[EWYJYe�e^� G [je�J�VXZbKÏZ�e&T�[�¡�REf�T G J�UlZ\d G T�oE�bVXWYJ�[X��V�WY�bVXe�e
fgJYe�WLUlZboET�Z\[]R!ZbR�T G J�WY�bVXe�e TiU¨JYJ�[]U�dEU�VBo G c�VXWYWY[]UlfgZbREd�T�[^T G J�eioqJYWYZªV;��Zr�LVXT�Z�[ER©UlJY�bVXT�Z�[ER�¤ F�G Z\e
Z�e�V;W G Z\JYyBJYf
T G Ul[]�Ed G e`ogJYWYZbVX�\Zr�LVXT�Z\[]R�U�V;T G JLU�T G VBR�V;T�TiVXW G K�JLRjT·ZbRj��JLUlJLREWYJYe
VBREf�T�JYe�T�e�&ºÒ�VBogt bO+a¤
Ò��bVXe�e�Z�¡5WLVXT�Z\[]R¥ZªRI���j�Ye¶�\JLVXfge¶T�[�T G J·ZbRj��JLUlJLREWYJ�[X�gei�g�Eei�gK�oET�Z\[]R^UlJY�bVXT�Z\[]REe G ZªoEe��gJYTl��JYJLR�VHdBZ\yBJLR2WY[]REWYJLoET
VBREf�T G J�JY¹EZ\e�T�ZbREd�WY[]REWYJLoET�eL¤ & ¹]WYJLoETH��[]U�e�[]K�J
e��Ee�T�JLK�e
ei�EW G VXe $ !n!&% &æÃ�VXWLtgzL�O+lc5WY�bVXe�e�Zº¡5WLV;T�Z\[]R�Z�e�V
WY[]K^K�[]R�ogUl[]WYJYe�e·T�[§�g[jT G ZbREfgZ\y]Z\f5�gVX��VjREf�dBJLREJLU¨Z�W
WY[]REWYJLoET�e)¤ >�[X��JYyBJLUYc�!nm5�����Ye�fgZ\e�T�ZbREd]�EZ\e G �qJYTa��JYJLR
T G JLK�c5�qJYWLVB�Ee�J§V;T�TiVXW G K�JLRjT·�\JLVXfge
T�[�K¥JLK§�qJLUle G Zbo�VjREf�eiogJYWYZbVX�\Zr�LVXT�Z\[]R!�\JLVXfge
T�[^e�JYT�ZbREWY�ª�Ee�Z�[ER�¤

&�VXW G ZbRj��JLUlJLREWYJ�K�JYW G VBREZ\eiKÏ�·J&ogUlJYe�JLRjT�JYf Vj�g[XyBJ&ZªRjyB[B�\yBJYe^K^V;T�W G ZbREdBe��gJYTl��JYJLR©V;T�TiUlZb�g�ET�J&y¢VX�b�EJYe^VBREf
V;T�TiUlZb�g�ET�J&fg[]K^VXZbREeL¤%P R%[BT G JLU���[]U¨fgeLc¶VXe�ei�gK�ZbREd�T G VXT§VXT�TiUlZb�g�ET�J�fg[]K^V;ZªREe^VBU¨J�Tl�gogJYeLc�Tl�¾oqJ�W G JYW � ZbREd©VBREf
Tl�gogJ
ZbRj��JLUlJLREWYJ�JY¹]Z\e�T�ZbR � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z\[]R&e��]e�T�JLK�e VBREf&� �gUlT G JLU�K¥[]UlJBcgT G JY��VBUlJ
� �gREf5VBK�JLRjTiVX��¤
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Ñ
JYe`oEZ�T�J¶e�[]K�J¶e�JLK�VBRBT�Z�W�W G [jZ�WYJYe�[]U � RE[¢�H��JYfgdjJ1�bVBREd]�gVXdjJ¶JY¹¾ogUlJYe�e�Z\y]Z\Tl��T G V;T K�VL�
fgZqp3JLU��£U¨[]K ���B�»e3T�[T!nm5�����YeLc
T G J§e�[B�b�ET�Z\[]R���J�e G VX�\�¶f5U�V)�+T�[�Tl�gogJ^WY[j���\JYWYT�Z\[]RvJY¹ET�JLREe�Zb�EZ\��Z\Tl�%ZªR¦T G J�VBUlJLV&[;� !nm5�����»e§K^V)���gVXe�Z�WLV;���\���gJ�V
e�[B�b�ET�Z\[]R!T�[�T G J^eiVBK¥J�ogUl[]�E�\JLK#ZbRvT G J�VBU¨JLV�[X�L���B�Ye)c��qJYWLVB�Ee�J&f5VXTiV8Ta�gogJYe�VBUlJ^�Ee�JYf%[]R!T G J�eiVBK�J^��V)��ZbR
�q[BT G^� ZbREfge1[X�������B¤¶P R^�q[BT G !nm5�����Ye�VBREf<���B�»eLcBf5V;TiV
Tl�¾oqJYe·VBUlJ�JY¹goE�\Z�WYZ\T��\���Ee�JYf�T�[
eiogJYWYZ�����VBR��ÞJY��JLK¥JLRBTiVjUl�¾�
V;T�TiUlZb�g�ET�JB¤ ] []UHJY¹gVBK^oE�\JBc�T G J�^aw�sJ��t?�aw -jx)`�_���`J`�[X�·V x~��u[��
!Z\e�V�UlJLVX�¶yXVX�b�EJ^T G VXT
WLVjR¼�qJ^eioqJYWYZº¡5JYf�T�[ �qJY��[EREd
T�[¥V2eioqJYWYZ�¡5W¥U�VBREdBJB¤�Ñ�VXTiV2Tl�¾oqJYe VBUlZ\e�J
ZbR&WY�bVXe�e
fgJYe�WLUlZboET�Z\[]REe
T�[E[5cgVX�\T G []�Ed G �\JYe�eH[]�ByEZ\[]�Ee��\�B¤ F�G J
��VL��Tl�gogJYe
VjUlJ�JY¹¾ogUlJYe�e�JYf VjREf©K^VBREZbog�E�bVXT�JYf%ZbR�VBR�!nm5�����^Z\e�Z\fgJLRjT�Z�¡5JYf �gJY�\[X��c�ZbR![]UlfgJLUOT�[&�£�gU¨T G JLU
[]�ET���ZbREJ�V&e�[]�gREf
VjREf�WY[]K^oE�\JYT�J�e�[B�b�ET�Z\[]R�T�[�T G J2JY¹]T�JLREe�Zb�EZ��\Z\Tl��T�[�T G J
Tl�¾oqJ
WY[B�\��JYWYT�Z�[ER�[;� V^�����B¤
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FHG J�fgJYe�WLUlZboET�Z\[]R8[X��VBR^VXT�T`UlZb�g�ET�J Z\e��gVXe�Z\WLVX�\�\�&T G J JY¹gogUlJYe�e�Z�[ER^[X��VOe�JYT�[X�3y¢VX�b�EJYe�[]U ZbREe�TiVBREWYJYeL¤lS�J�dBJLREJLU�V;���\�
RgVjK�J^T G Z\e�e�JYT�T G JR�B²B®  B±>³�[;��T G J�VXT�TiU¨Zª�g�ET�JB¤ FHG J^eiVBK�J&VXT�TiUlZb�g�ET�J&RgVBK�J^WLVBRv�gJ�VXe�e�[EWYZbVXT�JYf���Z\T G K^VBRj�
fg[EK^VXZbREe
��Z\T G ZbR�fgZ p3JLUlJLRjT
WY�bVXe�e
fgJYe�WLU¨ZªoET�Z�[EREeL¤ F�G J�fg[]K^V;ZªR�[X�·V�WY�bVXe�e�VXT�TiUlZb�g�ET�J�Z\e
eiogJYWYZ�¡5JYf�ZbR!Tl��[�K^VXZbR
e�T�JLoEeL¤

] ZbUle�TLc�T G J�fg[EK^VXZbR�Z\e&eiogJYWYZ�¡5JYf T G U¨[]�Ed G T G J�ZbREZ\T�ZbVX�
Tl�¾oqJ�fgJYe�WLUlZboET�[EUYc�� G JLUlJ�T G J¼VXT�TiUlZb�g�ET�J¼RgVjK�J�Z\e
V;e�e�[EWYZªV;T�JYf©�HZ�T G V�f5V;TiV�Ta�gogJ�[EU§V�WY�bVXe�e!�>e�JYJ&TiVB�E�\J�zL�Y¤ F�G J�ZbREZ\T�ZbVX�
Tl�¾oqJ�[X�ÅVBR%VXT�TiU¨Zª�g�ET�J�Z\e�VXWYTi�gVX�\�\� V
U¨J`�ÞJLUlJLREWYJ�T�[&V^e�JYT
[X�1JY�\JLK�JLRjT�e
� G Z\W G e�[]K�J � RE[X� R�VjREf¦V;WYWYJYe�e�Zb�E�\J�VXWYT�Z\[]REe
VBogoE�\��T�[�c5� G JYT G JLU�T G J2ZbREZ�T�ZªV;�
Tl�gogJ¶fgJLVX�\e���Z\T G
G [Be�TÊJY��JLK¥JLRBT�e�[]U � RE[X���\JYfgdBJ1JLRjT�Z\T�Z\JYeL¤¶Ò�[]REe�JY½¾�EJLRjT��\�BcLT G J·�Ee�JLU�� G [�eiogJYWYZ�¡5JYe1VBR
JY�\JLK�JLRjTiVBU¨�
V;T�TiUlZb�g�ET�J�U¨J`�ÞJLUle�T�[!VBR�VB�Ee�TiU�VXWYT2f5VXTiV�Tl�gogJ&� G [Be�J�eiogJYWYZ�¡5WLVXT�Z\[]R VBREf%ZªK�oE��JLK¥JLRBTiV;T�Z\[]R%Z\e§ZbREfgJLoqJLREfgJLRBT&[X�
T G J¥�����2��JLVXTi�gUlJYeL¤ ] []U
JY¹gVBK^oE�\JBc3T�[�W G [][je�J�� G JYT G JLU
T G J^VXT�T`UlZb�g�ET�J�^J_�`
Z\e§VBR�ZbRBT�JYdBJLU
[]U
V�e�TiUlZbREd5c3ogVBU¨T��\�
fgJLoqJLREfge�[]R�T G J2JY¹]Z\e�T�JLREWYJ^[X�·V&T�[BT`VX�3[]UlfgJLUH[]R�ZbRBT�JYdBJLU
VBREf��gREfgJLUl�\�]ZbREd�[]ogJLU�V;T�Z\[]REeLc�ei�EW G VXe e`�EWYWYJYe�e�[]U
[]U
V;fgfgZ�T�Z�[ER�cgT G VXT�¡5T���JY���Ê��Z\T G T G J
�Eei�gVX�3VBREf��gVXe�Z\W
��V)�^T�[^K�JLVXe`�gUlJ T�ZªK¥JBcg� G VXT�JYyjJLU1T G J ZbK^oE�\JLK�JLRjTiVXT�Z\[]R8[X�
ZbRjT�JYdBJLU�Z\eL¤�P R&T G J
WLVXe�J
[X� V2WY[]K�oE��JY¹�V;T�TiUlZb�g�ET�JBcET G J
ZbREZ\T�ZbVX��Ta�gogJ
Z\e�T G J
fgJYe�WLUlZboET�Z\[]R�[;� V2e�JYT�[;��ZbREfgZ�yEZ\f5�gVX�be
T G VXT�VBUlJ
e�[]K¥J G [¢�µe�ZbK�Z\�bVBU
VBREf��qJ G V)yBJ§VX�\[]REd&V�WY[]K^K�[ER&��V)�B¤

nEJYWY[EREf3c5K�[]UlJHTa�gogJ
fgJYe�WLUlZboET�[EUle�K^V)�¥�qJ�VBogoE�\Z\JYf�[]R�VjR�VXT�TiUlZb�g�ET�J�ZbR�K�[]U¨J�eiogJYWYZbVX�\Zr�YJYf!WY�bVXe�e�JYeLcEZbR&[]UlfgJLU
T�[¼UlJYe�T`UlZ\WYT�Z\T�e�ZbREZ�T�ZªV;��e�JYT�[X��y¢VX�b�EJYeL¤ ] []U
ZbREe�T`VBREWYJBc¶ZbR�T G J�WY�bVXe�e )�`J`��Yc¶T G J�VXT�TiU¨Zª�g�ET�Jg^aw�sJ��t?�aw -jx)`�_���`J`&Z\e¥V
U¨JLVX��y¢VX�b�EJ��>ZbREZ\T�ZbVX��Tl�gogJL��0qZªR8T G J
WY�bVXe�e��0��^J�)��ur���
�>ei�g�j_ WY�bVXe�e
[X��)v`J`����Yc/^aw�sJ��t?�aw -jx)`�_��V`J` Z\e e�T�Z\���¶V^UlJLV;�Þc�U�VBREdBZbREd
ZbRvy¢VX�b�EJYe�� Ul[]KÏu�T�[%za*©�£VBogoE�\Z�WLV;T�Z\[]R%[X��T G J^fgJYe�WLU¨ZªoET�[]U�zJ�)�����#-�}��;�»¤ FHG Z�e^UlJYe�TiUlZ\WYT�Z\[]Rv[]R!T G J&fg[]K^VXZbRv[X�
^OwysJ� t?�aw -jx)`�_���`J`�dj[]JYe^fg[X� R%T G J�eiogJYWYZbVX�\Zr�LVXT�Z\[]R G Z\JLU�VjUlW G �B¤ F�G �EeLc�T G J�WY�bVXe�eg� ���J^aw�c�ei�g�j_ WY�bVXe�e&[X���0��^J�)��ur����c
e`ogJYWYZ�¡5JYe VjR©�gREZ\½g�EJ�y¢VX�b�EJ�ug¤º|%��VBogoE�\Z\WLVXT�Z\[]R�[X��T G J�fgJYe�WLUlZboET�[]U -)})� &
�;�Å�Þ[]UOT G J�VXT�T`UlZb�g�ET�Jg^aw�sJ��t?�aw -jx)`�_��V`J`L¤
S G VXT�JYyBJLU
T G J&fg[]K^V;ZªR%[;�HVjR©VXT�TiUlZb�g�ET�J&Z�e)c¶Z\T§Z\e�V;����V)�Ee�JY¹gogUlJYe�e�JYf �Ee�ZbREd�T G J � RE[X���\JYfgdBJ U¨JLogUlJYe�JLRjTiVXT�Z\[]R
�bVBREdE�gVXdBJB¤

PSR�WY[]REWY�b�Ee�Z\[]R�c�Tl��[��\JYyBJY�\e
[X�¶Tl�¾oqJ�UlJ`��JLUlJLREWYJYe T G �Ee VjogogJLVBU�ZbR8T G J�� G [j��J�V;T�TiUlZb�g�ET�J
fgJYe�WLU¨ZªoET�Z�[ER
\
zj¤�e�JY�\JYWYT�Z\[]R�[X� VjR�VB�Ee�TiU�V;WYT·f5V;TiV2Ta�gogJ2[]U�e�JY�\JYWYT�Z\[]R�[X�1V � RE[X���\JYfgdBJ
WY�bVXe�e
|q¤�JY¹¾ogUlJYe�e�Z\[]R�[X�¶ei�g�Ee�JYT
[X��yXVX�b�EJYe��>[]U�ZbREe�TiVBREWYJYe`�
S G VXT�JYyBJLU�T G J�ZbREZ\T�ZbVX�¶Tl�¾oqJ�Z\eLc�T G J§VXT�TiUlZb�g�ET�J�fg[EK^VXZbR�Z�e
ZbRByj[B�\yBJYf!ZªR!�Eei�gV;��e�JYTH[]ogJLU�V;T�Z\[]REeÅU¨JY½¾�EZbUlJYf©�j�

�q[BT G eioqJYWYZªV;��Zr�LVXT�Z�[ER�VBREf�V;T�TiVXW G K�JLRjT�T�JYe�T�eL¤ FHG JYe�J e�JYT¶[]ogJLU�V;T�Z\[]REe·VBU¨J�K�VXZbRE����ZªREWY�b�Ee�Z\[]R�c�K�JLK��gJLUle G Zbo�cgVBREf
ZbRjT�JLUle�JYWYT�Z�[ER�¤ >�JLREWYJBc¶� G VXT�JYyBJLUOT G J�ZbREZ\T�ZbVX��Tl�gogJ&Z\eLc¶[]oqJLU�VXT�Z\[]REe�[XyBJLU�V;T�TiUlZb�g�ET�J&fg[]K^VXZbREe�[]�qJY�©T G J&eiVBK¥J
e�JYTl_a�gVXe�JYf�e�JLK�VBRBT�Z�WYe)¤

�l.�d �F;)Hi@
h�k$;��8e�@
;f7��$;?eR58@?H�@>HJ48KL;?Mg@�=B5 �)7�=��);?KFH�M
.OZ\yBJLR�T G J�fgJ`¡�REZ\T�Z\[]REe�[X�§REJYWYJYe�eiVBUl��WY[]REfgZ\T�Z\[]REe8�Þ[EU^�g[BT G VXT�T`VXW G K¥JLRBT�VjREf eioqJYWYZªV;��Zr�LVXT�Z�[ER VBREf T G J!��VL�
V;T�TiUlZb�g�ET�J
fg[]K�VXZbREe VBUlJ��Ee�JYf3c���J f5U�VL� T G UlJYJ�VX�\dBJL�gU�V;J�� G Z\W G VBUlJ
e G [¢�
R^T�[&�gJ�WY�\[Be�JY����U¨JY�ªV;T�JYf3¤

] ZbUle�TLcEJLVXW G f5V;TiV2Ta�gogJ�¦ ª ��� 0	� �Ycj� G JLUlJ � Z\e V2e�JYTH[X��y¢V;�ª�EJYe)c5VBREf
�+Z\e V�e�JYT�[X��[]ogJLU�V;T�Z\[]REe�[]R�T G JYe�J
yXVX�b�EJYeLc�Z�e^VXe�e�[]WYZbVXT�JYf���Z\T G VjR©VX�\dBJL�gU�VXZ\W�e�TiU��EWYTi�gU¨J�[XyBJLUOT G J�og[X��JLU
e�JYT�[X� � ¤ F�G Z\e�VX�\dBJL�gU�VXZ\W�e�TiU��EWYTi�gU¨J
e`ogJYWYZ�¡5JYe�T G J���V)��T G J^�����2[]oqJLU�VXT�JYe
ZbR!V&WY[]K^K�[ER���V)��[]R!VX�\��ei�g�Ee�JYT�e
[X�·VBRj��f5VXT`V^Tl�gogJB¤ S�J�� UlZ\T�J�T G Z\e
V;��djJL�gU�V���
 ª � |�� 0�����
!� G JLUlJ���Z\e�V^e�JYT
[X��e�JYT [EogJLU�VXT�Z�[EREeL¤�P�T
Z\e
ZbK^oq[]UlTiVBRjT
T�[�RE[BT�Z\WYJ�T G VXT
�gJYWLVB�Ee�J^[X�
T G J�ogUlJYfg[]K�ZbRgVBREWY�%[X����
µZbR%VBRB��!nm5�����Bc¶� G JLU¨JLVXe�Z\T�Z\e¥RE[jT§K^VBRgV;dBJYf©ZbR%ogUl[Bd]U�VBK^K�ZbREd��bVBREdE�gVXdBJYeLc�T G J
��V)�^Tl�gogJYe
VBUlJ�K^VBRgV;dBJYf�ZbR�VjRi!nm5�����2Z\e
fgZ p3JLUlJLRjTH�£Ul[EK�T G J���V)�&T G JY��VBUlJ
ZbR!V^ogUl[BdEU�VBK^K�ZbREd^�bVBREdE�gVXdBJ
0
W G JYW � ZbREd�VBREf�ZbRj�ÞJLUlJLREWYJ^ogUl[EWYJYe�e�JYe
fg[�RE[BT�UlJY�\��[]R&T G J�eiVBK¥J
e�TiU��EWYTi�gU¨JYeL¤

nEJYWY[EREf3c5JLVXW G WY�bVXe�e �¸Z\eÅK^V;fgJ��go&[X��Tl��[§ogVjUlT�eL¤ Î R&[EREJ G VBREf3cgWY[]REe�Z\fgJLUlZbREd�WY�bVXe�eHJY¹]T�JLREe�Z�[EREe¥��RgVjK�JY�\�
e�JYT�[X��ZbREe�TiVBREWYJYei�»cBV
WY�ªV;e�e�� ª ��� ��! 0����5Z\e¶T G J�UlJLogU¨JYe�JLRBT`VXT�Z\[]R2[X� VHe�JYT � ��!�[X�5ZbREfgZ�yEZ\f5�gVX�be�[X��T G J�VBogoE�\Z�WLV;T�Z\[]R
fg[EK^VXZbR �¨¿¢ÀÂÁ¾À8Ã¦�Ee�Z�WYZbVBREe`��T�[�� G Z�W G VXWYT�Z\[]REe��#[X��T G J�VBogoE�\Z�WLV;T�Z\[]R�fg[]K�VXZbR©K^V)��VBogoE�\� �l¿¢ÀÂÁ¾À8T�[��HZªR�VjR
V)��VBUlf5� ­ ¤ � WY�bVXe�e�Z\e^T G �Ee^VXe�e�[EWYZbVXT�JYf%��Z\T G VBR%VX�\dBJL�gU�V�[XyBJLU
T G J�og[X��JLU2e�JYT�[X��Z\T�e^JY¹ET�JLREe�Z\[]R�¤RS�J&� UlZ\T�J
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T G Z�e
VX�\dBJL�gU�V � � ª � |������+0 � � ��� G JLU¨J � � Z\e�V^e�JYT [X�1UlJLVX��_ ��[]Ul�\f�VXWYT�Z\[]REe
T G VXT
VBogoE�\��T�[^e�JYT�e
[X�·UlJLVX��_ ��[]Ul�\f
ZbREfgZ\yEZ�f5�gV;��e)¤¼Ð�JYe�Z\fgJYe^e�[EK�J^JY�\JLK�JLRjT�e�[X� | ����� VBUlJ�UlJLogU¨JYe�JLRBT�JYf©�B�!ei�g�j_ WY�bVXe�e�JYe^[X�
��¤ � K¥[]REd�[BT G JLUle)c � �
WY[ERBTiV;ZªREe�VXWYT�Z\[]REe�T G VXT1WY[EU�UlJYeioq[]REf�T�[
ZªREfgZ\yEZ\f5�gVX��e�JYT1ZbREWY�b�Ee�Z\[]R�c5ZbRjT�JLUle�JYWYT�Z�[ER^[]U¶K¥JLK§�qJLUle G Zbo&W G JYW � ZbREd8�¨¿¢ÀÂÁ¾À
F U��gK^oqJYT�JLUle^VBUlJ�Ã¦�Ee�Z�WYZbVBREe)c1Ò G JYT^Ð�V � JLU
Z\e�V F U��gK^ogJYT�JLU��Y¤gS�J&e G VX�\���Þ[EWL�Ee�[]R!T G JYe�J�e�JYT¨_a�gVXe�JYf�VXWYT�Z\[]REe
�qJYWLVB�Ee�J!T G JY�µVBUlJ�e�JLK^VBRjT�Z\WLVX�\���µfgJ`¡�REJYf �j��T G J�������T�[�ogJLUa�Þ[]U�K�eioqJYWYZbVX�\Z��LV;T�Z\[]R+VBREf V;T�TiVXW G K�JLRjTL¤ Î R
T G J§[jT G JLU G VBREf3c�WY[]REe�Z\fgJLUlZbREd!WY�bVXe�e�ZbRjT�JLREe�Z\[]REe���RgVBK�JY�\�!fgJYe�WLUlZboET�Z\[]REei�»c�V&WY�bVXe�e�Z\e§V8fg[]�g�E�\J � ª �	� 0���
 �Yc
� G JLUlJ � Z\e�V!RgVBK¥JY��� V¦e�JYT�[X�OU¨JYWY[]Ulf%y¢VX�b�EJYe�T G �Ee^UlJLogUlJYe�JLRjT�JYf �j�©V�U¨JYWY[]Ulf�Tl�¾oqJBc·VjREf ��
^Z\e�V�e�JYT^[X�
[EogJLU�VXT�Z�[EREe�K^VBREZbog�E�bVXT�ZbREd!T G J^UlJYWY[]Ulf!y¢V;�ª�EJYe)¤IS�J�T G JLR�fgJ`¡�REJ�T G J^VX�\dBJL�gU�V&[¢yjJLU�T G J^oq[¢��JLU
e�JYT
[;��UlJYWY[]U¨f
yXVX�b�EJYeLc3�
UlZ\T�T�JLR ��� ª � |�
 0����'�Yc�� G JLU¨J¥|�
 Z\e�T G J¥oq[X�·JLU
e�JYT
[X��UlJYWY[EUlf!y¢VX�b�EJYeLc�T G �Ee�UlJLogUlJYe�JLRjT�JYf��j��T G J
e�JYT [X�·V;���1U¨JYWY[]Ulf�Tl�gogJYeLc3VjREf ����Z\e�V^e�JYT [X�1[EogJLU�VXT�Z�[EREe�K^VBREZbog�E�bVXT�ZbREd�e�JYT�e
[X�·UlJYWY[]Ulf�y¢VX�b�EJYeLc�UlJLogUlJYe�JLRjT�JYf
�j�![]ogJLU�VXT�Z\[]REe^K^VBREZbog�E�bVXT�ZbREd©UlJYWY[EUlf©Tl�gogJYeL¤ � K�[EREd¼T G JYe�J�UlJYWY[]U¨f©[]oqJLU�VXT�Z\[]REe)c�e`�g�j_ Ta�goEZbREd5c1K�JLK��qJLUle G Zbo
VjREf�ZbRBT�JLU¨e�JYWYT�Z\[]R%VBUlJ�fgJ`¡�REJYf3c1�gJYWLVj�Ee�J�T G JY�¼WY�\[Be�JY���%K^VXT�W G REJYWYJYe�eiVBUl�!WY[]REfgZ\T�Z\[]REe2��[]U
e`ogJYWYZbVX�\Zr�LVXT�Z\[]R�VBREf
V;T�TiVXW G K�JLRjT�U¨JY�ªV;T�Z\[]REeL¤

F [BdBJYT G JLUYcBT G JHTa��[
�bVXT�JYe�T·VX�\dBJL�gU�V;J � � VBREf����¼fgJ`¡�REJ
T G J���VL�2WY�bVXe�e�JYe�VBREf^ZbREe�T`VBREWYJYe�VBUlJ�[]U¨d]VBREZr�YJYf�ZbR
T G J � RE[X���\JYfgdBJ§�gVXe�JBc�±�À ¿¢À�VXWYWY[]UlfgZbREd^T�[�T G J�K�VXZbR�UlJY�bVXT�Z\[]REe�fgJ`¡�REJYf!�B��V2e�JYTl_a�gVXe�JYf�e�JLK^VBRjT�Z\WYeL¤ &1V;W G WY�bVXe�e
[EU�ZbREe�TiVjREWYJ§[;�·T G J � RE[X���\JYfgdBJ^�gVXe�J�Z\e�VBR�JY�\JLK�JLRjT
[X�·JLVXW G V;��djJL�gU�Vg¤�S G JLR!VBRi!nm5������fg[EJYe�RE[BT
WY[]REe�Z\fgJLU
T�JLU�K fgJYe�WLUlZboET�Z\[]REe·VXe¶fgJ`¡�REZ\T�Z\[]REe)c]T G J1fgJYe�WLUlZboET�Z\[]R�[X��V
T�JLU�K K��Ee�T¶VXT���JLV;e�T¶WY[XyBJLU�Z\T�e¶JY¹]T�JLREe�Z\[]R�¤ F�G Z\e·K�JLVBREe
T G VXT�� � VBREf � � VBUlJ RE[BT�JY½g�EZ\y¢VX�\JLRjTL¤·PSR�VXfgfgZ\T�Z\[]R�c�� � Z\e�K¥[]UlJ
��Z � JY�\��VBR�ZªREWY�b�Ee�Z\yBJ^VBogogU¨[¢¹EZbK^VXT�Z\[]R�[X� � � c
e�ZªREWYJ2fgJYe�WLUlZboET�Z\[]REe
[X��WY�ªV;e�e�JYe
VBUlJ
ZbRBT�JLREfgJYf¼T�[§WLVjoETi�gUlJ
T G JYZbUHJY¹]T�JLREe�Z�[EREeL¤

P£T�Z\e�ZbRjT�JLUlJYe�T�ZªREd�T�[�RE[BT�Z\WYJ^T G VXT Z���[]REJ^WY[EREe�Z\fgJLUle§V�UlJYWY[EUlf!Ta�gogJ&VXe�V�ogVBUlT�Z\WL�E�bVBUOf5VXTiV&Tl�¾oqJBc3T G JLR ���
Z\e�V!ei�g�j_aVX�\dBJL�gU�V�[X� � 
 ¤µÐ�JYe�Z\fgJYeLc�[]ogJLU�VXT�Z\[]REe&[X� � � K�VL�%WLVX�\��[]oqJLU�VXT�Z\[]REe&[X� � 
 ��[]U2JY�\JLK�JLRjT�e�[;� � �
VjUlJ�� UlZ\T�T�JLR �£U¨[]KÏWY[]R)m¨�gREWYT�Z�[ER [;�Å�bVB�qJY��JYf JY��JLK¥JLRBT�e&[X� ��
1¤µP R�[BT G JLU���[]U¨fgeLc1WY[EK^og�ETiVXT�Z\[]REe�[¢yjJLU�WY�bVXe�e
e�TiVXT�Z\W�fgJYe�WLU¨ZªoET�Z�[EREeO�£UlJYWY[]Ulf^Tl�gogJYei��K^V)�§�qJÅoqJLUS�Þ[EU�K�JYf^ZbREfgJLogJLREfgJLRjT��\��[X�3T G J ����� ogU¨[¢yEZ\fgJYf�T G VXT ��
�Z�e�RE[BT
ZbK^oE�\JLK�JLRjT�JYf!ZbR�T G J������B¤
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Î Rv[]REJ G VBREf3c�f5VXTiV8Ta�gogJYe^VBU¨J��Eei�gVX�\�\�©ZbK^oE�\JLK�JLRjT�JYf�ZbR%T G J G [je�T��bVBREd]�gV;dBJBc¶� G Z\�\J�T G J��������Eei�gVX�\�\�©ZbK2_
oE�\JLK�JLRjT�e ��
 �Ee�ZbREd�T G J�e�JLK^VBRjT�Z\WYe
[X�1fgJYe�WLUlZboET�[EUle
T G VXT�VXWYT`�gVX�\���!�g�EZ\��f%ei�g�Ee�JYT�eL¤ Î R�T G J�[BT G JLU G VBREf3c�T G J
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T G J�WY[]REWYJLoET �$&v�-Ç
���^ZbR!T G J^�����B¤ F�G JLUlJ`��[]UlJBc3RE[&f5VXTiV�Tl�¾oqJ§[jT G JLU�T G VBR!V�RE�gK��gJLU
WLVBR!�gJ�[]U¨fgJLUlJYf3¤ F�G Z\e
Z\e2f5�EJ^T�[�T G J2� VXWYT
T G VXT
T G J&������WLVBRgRE[jT�VXWYWYJYe�e�T G J^eiogJYWYZ�¡5W�ogUl[]oqJLUlT�Z\JYe�[X� G [Be�T
f5VXT`V&Ta�gogJYe)c3T G JLUlJ`��[]UlJ�Z\T
WLVjRgRE[BT�TiV � JÅVXfgyXVBRjTiVXdBJ
[X�¶T G JYe�J�ogU¨[]ogJLUlT�Z�JYeH��[]U � RE[X���\JYfgdBJ2fgJYe�WLUlZboET�Z\[]R!og�gU�og[je�JYeL¤

FHG JÅ������WLVBRgRE[jT1d]�gVBU�VBRBT�JYJ�T G J�eiV¢�ÞJYTl�^VBREf^T G JHWY[]K^oE�\JYT�JLREJYe�e�[;� e`ogJYWYZbVX�\Zr�LVXT�Z\[]R&[XyBJLU¶e`�g�Ee�JYT�e1WY[EREe�TiU��EW`_
T�JYf�� Ul[]K-REJY� f5V;TiV^Tl�gogJYeL¤ F�G �EeLc�eioqJYWYZªV;��Zr�LVXT�Z�[ER%T�JYe�T�e
� G Z\W G ZªRjyB[B�\yBJ�WY�ªV;e�e�JYe
WY[]RjTiVXZbREZbREd�T G JYe�J�VXT�TiU¨Zª�g�ET�J
fgJYe�WLUlZboET�Z\[]REeÅVjUlJ
ZbREWY[]K^oE�\JYT�JBc�e�[2� �gUlT G JLU�Z\e
T G J�UlJYei�E�\T
[X� V¥WY�ªV;e�e�Z�¡5WLVXT�Z\[]R�ogUl[]WYJYe�eL¤

�l.�� ��eX7�KL7�M @
h
� yB[BZ\fgZbREd�T G J�VB�q[¢yjJ¼ZbREWY[]K�oE��JYT�JLREJYe�e�UlJY½¾�EZbUlJYe�T G J¦�����!T�[��gJ©Vj�E��J!T�[�VXWYWYJYe�e�ogU¨[]ogJLUlT�Z�JYe!VBREf UlJY�\JYy¢VBRjT
��JLVXTi�gU¨JYe�[X�ÅVjRB�©REJY��f5VXT`V�Tl�¾oqJB¤ F�G J&��V)�!T G J�REJY� f5VXTiV8Tl�¾oqJ�Z\e�UlJY�bVXT�JYf©T�[!JY¹EZ\e�T�ZbREd�f5VXTiV8Tl�¾oqJYe¥K��Ee�T
V;��e�[¦�qJ � RE[X� R%�j�©T G J������j¤RS�J�T G �Ee^ogUl[]og[je�J�T�[�fgJYe�Z�dER VBRvJY¹]T�JLREe�Zb�E��J�Tl�¾oqJ��ªVjREd]�gVXdBJ&ZbR VXfgfgZ\T�Z\[]R%T�[
T G J � RE[X���\JYfgdBJ^UlJLogUlJYe�JLRjTiVXT�Z�[ER��bVBREdE�gVXdBJBc�T G VXT
WLVBR�JY¹gogUlJYe�e
T G J^UlJY�bVXT�Z\[]REe�VBK�[]REd&Tl�¾oqJYe�VBREf!T G VXT
WLVBR!�gJ
e�[]K�J G [X�+ZbRBT�JLU�ogUlJYT�JYf��B�!T G J������B¤ F�G J^Tl�¾oqJ^�bVBREd]�gVXdjJ�Z\e�T G JLR!ZbRBT�JLREfgJYf�T�[��gJ&T G J^WY[]UlJ�[X� V&Ta��[X_ �\JYyBJY�
JY¹ET�JLREe�Zb�E�\J�Tl�¾oqJ�e��]e�T�JLK�¤ � WYWY[]UlfgZbREd�T�[�T G J�Tl��[��\JYyBJY�\e^[;��Tl�gogJYe^ogUlJYyEZ\[]�Ee��\�©JY¹ETiU�V;WYT�JYf©T G Ul[]�Ed G T G J�Tl��[
e�TiU��EWYTi�gUlJYec¦ ª ��� 0	� ��VBREf
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 �>T G JLUlJ`��[]UlJ � � �YcgT G J
Ta�gogJ
e��]e�T�JLK K��Ee�T
�gJ
WY[]RgREJYWYT�JYf�T�[�T G J������O[]R&[]REJ
G VjREf3c�VBREf!WY[]RgREJYWYT�JYf¼T�[�T G J G [Be�T
�bVBREd]�gVXdBJ�[]R8T G J�[jT G JLU G VjREf3¤ FHG J§Tl��[^�\JYyBJY�\e
[X�1T G J�Tl�gogJ�e��]e�T�JLK VBU¨J
WY�\[Be�JY����U¨JY�ªV;T�JYf3¤
� F�G J
¡�Ule�T·�\JYyBJY��[X��Tl�gogJYe�Z\e
WY[]RgREJYWYT�JYf�T�[�T G J G [Be�T��bVBREdE�gVXdBJB¤1P£T�Z\e ZbRjT�JLREfgJYf�T�[�WLVBoET`�gUlJBcgZbR�V�e`ogJYWYZbVX�
�Þ[]U�K^VXTLcET G J
ZbK^oE�\JLK�JLRjTiVXT�Z\[]R8[X�¶T G J G [Be�T��bVBREd]�gVXdjJ
fgJ`¡�REJYf¼f5V;TiV2Ta�gogJYe)c3±ÞÀ ¿¢À T G J
ZbK^oE�\JLK�JLRjTiVXT�Z\[]R8[X�
JLVXW G ¦½ª ��� 0�� �»¤

� F�G J�e�JYWY[]REf��\JYyBJY��[X��T G J�Tl�gogJ&e��Ee�T�JLK#Z\e�ZbRBT�JLREfgJYf�T�[�fgJLVX����Z\T G T G J&ZbK^oE�\JLK�JLRBT`VXT�Z\[]R%[X��� 
 ��VjREf
�£�gUlT G JLU ���1�Yc)��[]UÊJLVXW G f5VXTiVHTa�gogJHfgJ`¡�REJYf�VXT¶T G J�¡�Ule�T¶�\JYyBJY��¤ ] []U�T G Z\e·og�gU�og[Be�JBcjT G J�e�JYWY[]REf^�\JYyBJY��[X�5T G J
Ta�gogJ2e��Ee�T�JLK�ZbREWY�b�EfgJYe§VBR8ZbRBT�JLU�RgVX�3Tl�¾oqJ��bVBREd]�gV;dBJ�T�[�JY¹¾ogUlJYe�e ei�g�Ee�JYT�e�� Ul[]K VBRj��Tl�¾oqJ�VBREf�e�JYTl_a�gVXe�JYf
[]ogJLU�V;T�Z\[]REeÅVjogoE���EZbREd�T�[^T G JYe�J
ei�g�Ee�JYT�eL¤

FHG J�e�JYWY[]REf!�\JYyBJY��[X�¶Ta�gogJYe
Z\e�K�JLVBRjT�T�[^WY[EU�UlJYeioq[]REf�T�[&T G J2Ta�goEZbREd�[;� � RE[X���\JYfgdBJ�JLRBT�Z\T�Z\JYe^�>WY�bVXe�e�JYe
VBREf
V;T�TiUlZb�g�ET�JYei�»cgT�[X��VBUlfge V&RE[]U�K^V;��Zr�YJYf�T�JLU�K �bVBREdE�gVXdBJB¤ P£T
Z\e T G J^VXWYT`�gVX�3ZbRBT�JLUS�£V;WYJ§�HZ�T G T G J !nm5�����jc�� G JLUlJLVXe
T G J
¡�Ule�T��\JYyBJY�3[;��Tl�gogJYe�Z\e
ZªREfgJLoqJLREfgJLRBT2[X��T G JI!$m������j¤

SµZ\T G T G Z�e2e�[B�b�ET�Z\[]R�c�T G J^��������Z\�\�·RE[BT G V)yBJ^VBRj�¼V;WYWYJYe�e�T�[�T G J^Tl�¾oqJ§�bVBREdE�gVXdBJBc��g�ET2Z\T�fg[EJYe�RE[BT§REJYJYf
T�[5¤�P REfgJYJYf3c3VX�\�¶T G J2e�JYT
[]ogJLU�V;T�Z\[]REe �\Z � J�ZbREWY�b�Ee�Z\[]R�c¶K�JLK��gJLUle G Zbo�c�JYT�WB¤ c5��Z\�\�1�gJ^oqJLUS�Þ[EU�K�JYf�[ER�T�JLU�K¥e [X�¶T G J
e�JYWY[]REf��\JYyBJY�3[X�¶Tl�¾oqJYeO�¨±ÞÀ ¿¢À ei�g�Ee�JYT�e`��ZbR�V G []K�[BdjJLREJY[]�Ee���V)�BcE� G JYT G JLU�T G J
ei�g�Ee�JYT�e
VBUlJ��gVXe�Z\W
f5VXT`V�e`�g�Ee�JYT�e
[EU·VjUlJ
Z\e�ei�EJYf��£U¨[]K¸T G J
Tl�¾oEZbREd&[X��T G J � RE[X���\JYfgdBJ��gVXe�JB¤
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T G J
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Tl�gogJYe�VBREf � RE[X���\JYfgdBJ
T�JLU�K+Tl�gogJYe�VBUlJ�T�[��gJ G VBREfg�\JYf3¤ F�G J
Tl�gogJ
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ogU¨JYe�JLRBT�JYf�ZªR8T G Z\e e�JYWYT�Z\[]R�¤1P�T
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�\JYyBJY�\ea\
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JLREWLVBoEei�E�bVXT�JYf¼VBREf��Þ[EU�K^VXT�JYf&ZbK^oE�\JLK�JLRjTiVXT�Z\[]REe�[;��VB�Ee�TiU�VXWYT1f5VXT`V�Tl�gogJYe��>f5VXT`V�e�TiU��EWYTi�gUlJYe
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� Ò·_ Ta�gogJ�Z\e�VBR�ZbK^oE�\JLK�JLRjTiVXT�Z\[]R [X�OVjR Vj�Ee�TiU�VXWYT�f5VXTiV!Tl�gogJB¤ FHG J¦�����!�Ee�JLU&fg[]JYe�RE[BT G V)yBJ¼VXWYWYJYe�e�T�[
ZbK^oE�\JLK�JLRjTiVXT�Z�[ER�fgJYTiVXZ\�\eLc5�g�ET G J§K^V)��UlJ`��JLU�T�[�T G J
e�Z�dERgVXTi�gUlJB¤ � Ò�_ Tl�gogJ
Z\e�fgJ`¡�REJYf3c�ZªR�V�K�ZbREZªK�VX�3� VXe G Z\[]R�c
�j�&Ta��[�[]oqJLU�VXT�Z\[]REeL¤'!�JYT�� �qJ�T G J
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� Ò�_ Tl�gogJ
Z\e�VOf5VXTiV
Tl�gogJBcET G VXT�Z�e�VOfg[]�g�E�\J ��� 0	� ��� G JLUlJ � Z�e�VOe�JYT�[X�3y¢VX�b�EJYe�VBREf � Z\e�V
e�JYT�[X�3[]ogJLU�VXT�Z\[]REe
VjogoE���EZbREd T�[�y¢VX�b�EJYeL¤ �µK§�Ee�T3ZbREWY�ª�EfgJHT G J¶Tl�·[�VB�q[XyBJ¶[]ogJLU�VXT�Z\[]REeLc)JYeiogJYWYZbVX�\�\��e�ZªREWYJ�T G J1K¥JLK§�qJLUle G Zbo�ogUlJYfgZ\WLVXT�J
V;WYTi�gVX�\�\��W G VBU�VXWYT�JLUlZr�YJYe � ¤
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PSR�VXfgfgZ\T�Z\[]R8T�[�T G J§K¥ZªREZbK^V;��[]oqJLU�VXT�Z\[]REe
VB�g[XyBJBcgK^VBRj�&[BT G JLUle K�VL���gJ2ZbK^oE�\JLK�JLRBT�JYf¼ZbR8T G J
fgJ`¡�REZ\T�Z\[]R�[X� V
Ò·_ Ta�gogJBcq� G JLUlJ§ogVjU�VBK�JYT�JLU¨e VBREf��X[]UHUlJYei�E�\T�e G VLyjJ
T�[��gJY�\[]REd�T�[^[]REJ�[;��T G J2fgJ`¡�REJYf�Ò�_ Tl�¾oqJYeL¤ ] []U�JY¹gVBK^oE�\JBc
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�\Z\e�T�eLcEei�EW G V;eF��}. 3c &~��z�� �3cBJYT�WB¤
SvJ§e G VX�\�1e�JYJ^�bVXT�JLU
T G JYe�J�[]oqJLU�VXT�Z\[]REe�K^V)�¼�qJ��Ee�JYf%ZªRvV � RE[X���\JYfgdBJ��gV;e�J^ZbR�[EUlfgJLU
T�[�WY[]K^og�ET�J�VXT�TiU¨Zª�g�ET�J
yXVX�b�EJYe���[]U�ZbREe�T`VBREWYJYe T G Ul[]�Ed G ogUl[EWYJYf5�gU�VX�¶VXT�TiVXW G K�JLRjTL¤
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Ò·_ Ta�gogJYe
VBUlJ�[EUlfgJLUlJYf¼V;WYWY[]UlfgZbREd�T�[�Ò�_ ei�g�j_ Tl�goEZªREd�¤�P�T
Z�e
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V�Ò�_ e`�g�j_ Ta�gogJ
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 0�� 
/�YcE� UlZ\T�T�JLR ¦ ­�� ¦�
LcEZ�� � ­ � � 
)¤ � UlZ\W G�G Z�JLU�VBUlW G �^[;��Ò�_ Tl�¾oqJYe�Z\e�ogUl[Xy]Z\fgJYf¼�j�
�N%(��%)!�c5VXe�e G [¢�
R&[]R�¡5d]�gUlJ�|g¤

discrete

t-ordered

bool

int

basic-types

real

record

list set

char

list(char)

continuous

list(int)

symbol

enumeration

string
set(string)

set(int)

list(string)

set(char)

multi-valued

universe

constructed

] Z\d]�gU¨J¥|�\ �N%(��%)!µÒ�_ Tl�gogJ G Z\JLU�VBUlW G �B¤ Î RE�\�!� G Z\T�J�Ò·_ Ta�gogJYe�V;WYTi�gVX�\�\�¼fg[�JY¹]Z\e�T
ZbR!T G J�K�ZbREZbK^VX�1e�JYT�T�ZbREd�[X�
�N%(��%)!�¤ � ��T G []�Ed G d]U¨JY��T�ZbRBT�Ò�_ Tl�gogJYe
fg[�RE[BT
JY¹EZ\e�T
ZbR!T G J^K�ZbREZbK^VX�¶e�JYT�T�ZbREd5c�T G JY��WLVjR¼�qJ^JLVXe�Z\�\�!fgJ`¡�REJYf
�j�&T G J��Ee�JLU�VXe
VXfgf5UlJYe�e�JYf8�£�gU¨T G JLU�[]R�¤

PSR�T G J Ò�_ Tl�gogJ G Z\JLU�VBUlW G �Bc¶K�Z\fgfg�\J¼Ò·_ Ta�gogJYe�VBUlJ�K�VXZbRE�����Ee�JYf%T�[�� VXWYT�[EU
[]�ET2dBJLREJLUlZ\W ogU¨[]ogJLUlT�Z�JYe&VB�g[]�ET
�\[X��JLU�Ò�_ Tl�gogJYeL¤�>HJLREWYJBc�[]ogJLU�VXT�Z\[]REe
T G VXT VBU¨J§�gVXe�JYf�[]R�T G JYe�J§ogUl[EogJLUlT�Z\JYe�VBU¨J
fgJ`¡�REJYf���Z\T G ZbR!K�Z\fgfg��J�Tl�gogJYe
V;e
e�JYWY[]REf�[]U¨fgJLUH�£�gREWYT�Z\[]REe^VBREf%VBUlJ�ZbR G JLUlZ\T�JYf V;��[EREd�T G J�Ò·_ ei�g�j_ Tl�¾oEZbREd�[EUlfgJLUY¤ ] [EU
JY¹¾VBK�oE��JBc�T G J^Ò�_ Tl�gogJ
�)|%�~�v�)����� �Å�£VXWYT�[]Ule1[E�ET·VX�\� � ZbREfge�[X��T�[BTiVX�\�\��[]UlfgJLUlJYf&Tl�¾oqJYeL¤¶P�T�ZbK^oE�\JLK�JLRBT�e�e�[]K�JHdBJLREJLU�VX�3VX�\dB[]U¨Z�T G K�eLcBe`�EW G
V;e�e�[]UlT�ZªREd�¤ F�G JLR�c�� G VXT�JYyBJLU�T G J2T�[BTiVX��[]U¨fgJLU�UlJY�bVXT�Z\[]R�K^V)� �qJBc3VX�\�3Z\T�eÅÒ·_ ei�g�j_ Tl�¾oqJYe¥���?zX{/"��)� �?�¾c
z,����cgJYT�WB¤º�
ZbR G JLUlZ\T
T G JYe�J2dBJLREJLU�VX�3VX�\dB[]U¨Z�T G K�eL¤
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FHG J�e�JYWY[]REf �\JYyBJY� [;�ÅTl�gogJYe&ZªR �N%(��%)! fgJLVX�\e&��Z\T G ZªK�oE��JLK¥JLRBT�ZbREd RE[]U�K^VX����[]U�K�e�T�[�JY¹gogUlJYe�e&ei�g�Ee�JYT�e&[X�
Ò·_ Ta�gogJHy¢VX�b�EJYeL¤ F�G JYe�J
Tl�¾oqJYe·VBUlJ
RgVBK�JYfK«Y_ Tl�gogJYeL¤ F�G JY��VBUlJHZªRjT�JLREfgJYf�T�[2WLVBoETi�gUlJHT G JÅU¨JYei�E�\T�e�[X� � RE[X���\JYfgdBJ
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T�JLU�K�Tl�¾oEZbREd5c�T G VXTHZ�e
e`�g�Ee�JYT�e
[X�1y¢VX�b�EJYeL¤ F�G J���V)� � RE[X���\JYfgdBJ�JLRjT�Z\T�Z\JYeÅVBU¨J�Tl�¾oqJYf�ZbR �N%(��%)!�Z\eÅV;fgf5UlJYe�e�JYf
ZbR8e�JYWYT�Z\[]R�b5¤ºMq¤$SvJ
��[]WL�Ee G JLU¨J�[]R&T G J
��V)���N%(��%)!�K^VBRgV;dBJYe�T G JLK�¤

����� �
	 ��Él�`È���Ç¾��� �3Í « Él�iÈ���Çg�
&�VXW G Ò�_ Tl�¾oqJ~¦ ª ��� 

0�� 
 ��Z\eÅV;e�e�[EWYZªV;T�JYf���Z\T G VjR�VX�\dBJL�gU�VXZ\W�e�TiU��EWYTi�gUlJ ��
 ª � |�� � 0 � � � G JLUlJ �+WY[]RjTiVXZbREe
T G J¦�Ee`�gVX� e�JYT�[]ogJLU�V;T�Z\[]REeL¤��N%(��%)!+fgJ`¡�REJYeLc
��[]U�JLVXW G Ò·_ Ta�gogJBcHT G J�ZbK^oE�\JLK�JLRjTiVXT�Z�[ER [X��T G Z�e�e�TiU��EWYTi�gUlJB¤
«»_ Tl�gogJYe VBU¨J
JY��JLK¥JLRBT�e
[X��| � � 0qT G JY� VjUlJ
T�JLU�K�eH[X��VBR8ZªRjT�JLU�RgV;�3Tl�¾oqJ
JY¹¾ogUlJYe�e�Z\[]R��bVBREd]�gV;dBJ�RgVBK�JYf�� !n��%�¤

PSR%[BT G JLUO�·[EUlfgeLc�JLVXW G Ò�_ Tl�gogJK¦ ª ��� 0����
Z\e^VXe�e�[EWYZbVXT�JYf%��Z\T G V�ogVBU¨T�[X� �N%(��%)!µT G VXT§�q[BT G fgJ`¡�REJYe
T G J�e��gRBT`VX¹©[;� %)!$��% T�JLU�K�e �j��TiV � ZbREd©ZbRjT�[�VXWYWY[]�gRjT�T G J�eiogJYWYZ�¡5W©ogU¨[]ogJLUlT�Z�JYe�[;�©¦ ��[]U^V%K�[]UlJ�[]oET�ZbK^VX�
U¨JLogUlJYe�JLRjTiVXT�Z\[]R�VBREf�ZbK^oE�\JLK�JLRjT�e
e�JYTH[]ogJLU�V;T�Z\[]REe�[XyBJLU�T G Z\e e��¾RjTiVX¹�¤ F�G J�e�JYT�[]oqJLU�VXT�Z\[]REe
VBUlJ�K�VXZbRE���
\
� ����� 
8\B| � � ¦��� � s-0Lz !]cBW G JYW � e
T G J�K�JLK��gJLUle G Zªo8[X�1V�y¢VX�b�EJ2T�[�Vw«»_ Tl�¾oqJ
������� 
8\B| � �¼| � �� � s-0)z�!]cjW G JYW � eH� G JYT G JLU�T G JO¡�Ule�T4«»_ Tl�gogJ
Z\e ZbREWY�b�EfgJYf!ZbR�T G J2e�JYWY[]REf
�
	 ��� 
 \]| � ��| � ���| � cEWY[]K�og�ET�JYe T G J
d]UlJLVXT�JYe�T·�\[X��JLU��g[E�gREf�[X�1VBRj��Tl��[£«»_ Tl�¾oqJYe¥�ÞZªRjT�JLUle�JYWYT�Z\[]Rg�
�
����� 
�\]| � ��| � ���| � cEWY[]K�og�ET�JYe T G J
��JLV;e�T �gogogJLU
�g[E�gREf¼[;��VBRj��Tl��[w«Y_ Tl�gogJYe§�£�gREZ�[ERg�
��
 ��� 
 \B| � �¼| � ���| � WY[]K�og�ET�JYe�T G J�UlJYei�E�\T�[X�¶T G J
¡�Ule�T�«Y_ Tl�gogJ�K�ZbR]�Ee�T G J�e�JYWY[]REf©�ÞfgZ p3JLUlJLREWYJL�
FHG JYe�J�[]ogJLU�V;T�Z\[]REe�VBUlJ�ZbK^oE�\JLK�JLRjT�JYf!��[]U�JLV;W G Ò�_ Tl�gogJBc3�g�ET
T G JY� G VLyjJ�T G J�eiVBK¥J§e�JYTl_a�gVXe�JYf!e�JLK^VjRBT�Z\WYeL¤

Ã![]U¨JY[¢yjJLUYc1JLV;W G Ò�_ Tl�¾oqJ¼K��Ee�T&fgJ`¡�REJ�T G J¼RE[EU�K^VX�\Zr�LVXT�Z\[]R []oqJLU�VXT�Z\[]Rµ�Ee�JYf ZªR []UlfgJLU�T�[�JLREei�gUlJ!T G V;T�Tl��[
fgZqp3JLUlJLRjT4«»_ Tl�¾oqJYe��£U¨[]K�T G J
eiVjK�J�Ò�_ Tl�¾oqJBcgfgJLRE[BT�J
Tl��[�fgZqp JLU¨JLRBT
e�JYT�e�[X�¶y¢VX�b�EJYe��>e�JYWYT�Z\[]R�b5¤º|g¤�MB�Y¤
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�L!n��%!T�JLU�K¥e§VBUlJK«Y_ Tl�gogJYe�ZbRBT�JLREfgJYf©T�[�JY¹¾ogU¨JYe�e�ei�g�Ee�JYT�e2[X��y¢VX�b�EJYeL¤ � «Y_ Tl�gogJ&Z\e¥V8fg[]�g�E�\J «��~ª � ¦�0��E�T¦ � �
� G JLUlJw¦+Z\e�T G J&Ò�_ Tl�¾oqJ^T G Jw«»_ Ta�gogJ�Z�e�VXT�TiV;W G JYf�T�[�VBREf��]�T¦ �
Z\e^V&e��gRBT`VXWYT�Z\W^JY¹gogUlJYe�e�Z\[]R�U¨JLogUlJYe�JLRjT�ZbREd�T G J
e�JYT·fgJLRE[jT�JYf �j��«��`¤ F�G J
JY¹¾ogU¨JYe�e�Z\[]R��]���a��Z\e V�RE[]U�K^VX�q�Þ[EU�K�c5±�À ¿¢À T G VXT1Tl��[�fgZqp3JLUlJLRjT4«»_ Tl�¾oqJYe1� Ul[]K T G J
eiVBK¥J
Ò·_ Ta�gogJ
�HZ��\�¶REJYyBJLU�fgJLRE[BT�J�T G J
eiVjK�J
e�JYT�[X��y¢VX�b�EJYeL¤

FHG J^e��gRBTiV;¹�[X���L!$�X%�Z\e2dBZ\yBJLR���[]U�JLV;W G Ò·_ Ta�gogJB¤�P�T
T`V � JYe
ZbRBT�[�VXWYWY[]�gRjT
T G J�dBZ\yBJLR!eioqJYWYZº¡5W�ogUl[]oqJLUlT�Z\JYe
[;� T G J�Ò�_ Tl�gogJ&T G VXT^VBUlJ��Ee�J`� �E��ZbR�[]UlfgJLU2T�[�K^V � J�T G J&e��¾RjTiVX¹v[]oET�ZbK^VX��¤ ] []U2T G Z\e�og�gU�og[Be�JBc�Ò�_ Tl�gogJYe�VBU¨J
dEUl[]�gogJYf�ZbRjT�[^WY�bVXe�e�JYe�[X�1Ò�_ Tl�¾oqJYeLcgVXWYWY[]UlfgZbREd^T�[�T G JÅ�Ee�J`�£�E��ogU¨[]ogJLUlT�Z�JYe
T G JY�&e G VBUlJB¤�P�T�Z\eÅV2e�JYWY[]REf�WLUlZ\T�JLUlZ\[]R
��[]U T G J�Ò�_ ei�g�j_ Tl�goEZªREd�cgT G JH¡�Ule�T�WLUlZ\T�JLUlZ\[]R��qJYZªREd&e�JYT�ZbREWY�b�Ee�Z\[]R�¤ ] []U�ZbREe�TiVjREWYJBc���zX{(" �����?�
Z\e V�Ò�_ ei�g�j_ Tl�¾oqJ
[X�
�)|%�~�v�)����� �&�gJYWLVB�Ee�J��g[BT G VjUlJ�T�[jTiVX�\�\��[]UlfgJLU¨JYf�e�JYT�e)c3�g�ET���zX{/"������?�§Z\e�K�[EUlJ�eiogJYWYZbVX�\Zr�YJYf©T G VBR ��|%�~�v��� ��� �
�qJYWLVB�Ee�J�Z\T^fgJ`¡�REJYe�ogUlJYfgJYWYJYe�e�[EU�VBREf%ei�EWYWYJYe�e�[]U�[]oqJLU�VXT�Z\[]REeLc��\JLVXfgZbREd©T�[¦VvK�[]UlJ&[]oET�ZbK^VX����V)��T�[!JY¹gogUlJYe�e
e`�g�Ee�JYT�e�[X� yXVX�b�EJYeL¤ F�G JY�©�g[jT G �gJY�\[]REd�T�[¼T G J�eiVjK�J�WY�bVXe�e^[X�ÅÒ�_ Tl�gogJYe�� G Z\W G WY[]�E�\f �gJ�RgVjK�JYfN�,�X��}��~���
�v�v�)���)���:���# 
�~{g¤ � WYTi�gVX�\�\�Bc5Ò�_ Tl�gogJYe1WY[E�E��f��gJ
WY[]K^ogVjUlJYf^e�[]K¥J G [¢� T�[
T G J
Tl�¾oqJ�WY�bVXe�e�JYe�VXe�ZªK�oE��JLK¥JLRBT�JYf�ZbR
>
VXe � JY���F& >HwBJLtB|Ec k wEtBMO+a¤¶P REfgJYJYf3c�V§Ò·_ Ta�gogJ
WLVBoETi�gU¨JYe·T G J¥�>JY¹ET�JLREe�Zb�E�\JL����V)��Z�T�e «»_ Tl�gogJYe�N ei�g�Ee�JYT�e�[X�3yXVX�b�EJYe
N�VBREf^T G J4«»_ Tl�gogJYe1[;� Z\T�e�Ò�_ ei�g�j_ Tl�gogJYe�WLVBR^�qJÅ�q[BT G UlJLogU¨JYe�JLRBT�JYf�VBREf G VBREfg�\JYf�VXWYWY[EUlfgZbREd�T�[2T G J ogUl[]oqJLUlT�Z\JYe
VjREf�[]ogJLU�V;T�Z\[]REe�[X�¶T G J
y¢V;�ª�EJYe)¤

�L!n��%�T�JLU�K�e�JY¹¾ogUlJYe�e^ei�g�Ee�JYT�e�T G Ul[]�Ed G fg�gRgVBK�Z\W�WY[]K��EZªRgV;T�Z\[]REe�[;� e�TiVXT�Z�WLV;���\�%¡5�\�\JYf ¡5JY��fge)¤ Ð�[BT G T G J
RgV;Ti�gUlJ�VBREf�T G J�R]�gK��qJLU�[X�¶T G JYe�J
¡5JY�\fge
fgJLoqJLREf¼[ER&T G J§ogUl[EogJLUlT�Z\JYe
[X�¶T G J�Ò�_ Tl�¾oqJYeL¤ ] []U�JY¹gVBK^oE�\JBc «»_ Tl�gogJYe
� Ul[]KÏT G J�Ò·_ Ta�gogJg�?z�{(" ��� ���¼VjUlJ�K^VXfgJ&[X��V�e�ZªREdj��J8¡5JY�\f RgVBK�JYf'�%� ��}?zJ�%T G VXT�Z\e^¡5�\�\JYf ��Z\T G VBRv[]UlfgJLUlJYf
�\Z\e�T2[X�·WY�\[Be�JYfE_a�q[]�gREf�ZbRBT�JLUly¢VX�\eL¤ F�G JLR�cÊT G J^e�JYT
fgJLRE[jT�JYf �j��e`�EW G V «»_ Ta�gogJ�Z\e^K�JLUlJY�\�!T G J^e�JYT
fgJLRE[jT�JYf �j�
T G J��gREZ�[ER�[X� T G J�ZªRjT�JLUlyXVX�\eL¤ F�G Z\e�UlJLogUlJYe�JLRjTiVXT�Z�[ERv�Þ[]U1«»_ Tl�¾oqJ�Z\e�T G JLR%ZbR G JLUlZ\T�JYf �j� V;���HT G J�Ò�_ ei�g�j_ Tl�gogJYe
[;����zX{(" �����?�g¤ >HJLREWYJBc � zJ�)�(0a&�u-0bza(O+�ÌI&Ub~*-0�ÌcÍ � 0�� + �2Z\e�V «»_ Ta�gogJ�� Ul[]KÏT G J�Ò�_ Tl�¾oqJ�zJ�)��c � G [Be�J&fgJLRE[BT�JYf�e�JYT
Z\e2[]�ByEZ\[]�EeL¤ ��[BT�J^T G VXT
JLVXW G Ò�_ e`�g�j_ Ta�gogJ&[X����|%�~�v��� ��� ��K��Ee�T
fgJ`¡�REJ�[EU
ZbR G JLUlZ\T�Z�T�e�[X� R�K^VjRgVXdBJLK�JLRjT
[X�
�q[]�gREf �£K^V)�¾�qJ
ZªRj¡�REZ\T�JL�Hy¢V;�ª�EJYe)¤

FHG J�� !n��%%e��gRBT`VX¹�WY[]REWYJLU�REZbREd " � �
{��)��& " �����!Ò�_ Tl�¾oqJYe§Z\e�� VBU�K�[]U¨J�WY[]K^oE�\JY¹�¤�PSREfgJYJYf3c1e�JYyjJLU�VX��¡5JY�\fge
VjUlJ^�Ee�JYf©ZbR![EUlfgJLU
T�[�dE�gVBU�VBRjT�JYJ^T G V;T
T G J «»_ Tl�¾oqJYe§VBUlJ^RE[]U�K^VX����[]U�K�eLcÊ� G Z\�\J ogUlJYe�JLUly]ZbREd!T G J^JY¹gogUlJYe�e�Z�yEZ\Tl�
� � �����������
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[;� � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z�[ER��bVBREd]�gVXdjJ
fgJYe�WLUlZboET�[]Ule)¤ ] []U�JY¹¾VBK�oE��JBc�T G J
e��gRjTiVX¹&[X� VjRB���]�����(" �v�~�j��Z\e K^VXfgJ
�gov[X��T G UlJYJ�¡5JY�\fgea\ � �)����|X� �  � � � �$� �¶¨
­ �i�$� ��|�"½¨ 
 �Yc�� G JLUlJ � � Z\e^VBR%VXWYTi�gVX��UlJYWY[]Ulf%e�TiU��EWYT`�gUlJ¼�>e�JYT
[;���bVB�qJY�\JYf «»_ Tl�¾oqJYei&ºÒ�Ã�tgz�+Þ�Yc¶VBREf ¨
­^VBREf ¨ 
 VjUlJ�JY¹goE�\Z\WYZ�T&JLRE�gK�JLU�VXT�[EUle�[X� UlJYWY[]Ulf%y¢VX�b�EJYeL¤ F�G J&��V)�!T G J
T G UlJYJ�¡5JY�\fge�VBUlJ�WY[]K��EZbREJYf^��[]Uv«���ª � �)�("1�~�v�-0��E�����/"1�~�v�X� �¶Z\e�fgJ`¡�REJYf �j��T G J���[B�\��[X��ZbREd�UlJYei�E�\T�ZbREd�e�JYTa\H�	«����cª
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FHG J�WY[]K^oE�\JYT�J2e��gRBTiV;¹�VBREf�fgJLRE[BTiV;T�Z\[]RgVX�3e�JLK�VBRBT�Z�WYeH[X� �L!n��%�VBU¨J���[]U�K^V;���\��fgJYe�WLU¨Zª�qJYf!ZªR &ºÒ�VBogtX*J+l¤
PÞ�¿¦ 
 � ¦F­�ZbR2T G J�Ò�_ Tl�¾oqJ G Z�JLU�VBUlW G �BcXT G JLRO¡5JY�\fge1[;� ¦ 
 ZbREWY�ª�EfgJ
T G [Be�J·[;� ¦,­¶VBREf§oqJLU G VBoEe�e�[]K�J�VXfgfgZ\T�Z\[]RgVX�

[EREJYe�VXe���JY�\��¤ ] []U�ZªREe�TiVBREWYJBcH¡5JY�\fge���[]U<���(" �v�~��VjUlJ�ZbR G JLUlZ\T�JYf �£U¨[]K "1� ��{ ��� & "��?� ��c�VX�\T G []�Ed G T G J�¡5JY�\f
������|X���# 
��[X�5"1� �
{��)� & " ������fg[]JYe^RE[BT�UlJ`��JLU
T�[!V¼U¨JYWY[]Ulf�Tl�gogJ&e�TiU��EWYTi�gU¨JBc��g�ET�T�[!VBRj�¼f5V;TiV�e�T`U��EWYTi�gUlJB¤ «»_
Tl�gogJYe��£U¨[]KD�)zX{�� VBU¨J¼JY¹gogUlJYe�e�JYf T G Ul[]�Ed G T G J!T G UlJYJ�¡5JY�\fge�[X�
"1� �
{ ��� & " �?� ��c·oE�b�Ee�T G J�¡5JY�\f "�}~�v�%T G VXT
ogU¨[¢yEZ\fgJYe�ZbRj��[]U�K^VXT�Z�[ER�VB�g[E�ET�T G J&WLVBUlfgZbRgVX�\Z\Tl��[X���\Z�e�T�e§�qJY��[EREdBZbREd�T�[�JLVXW G «»_ Tl�gogJB¤ FHG J «»_ Tl�¾oqJ � �)zX{��)0�� �
z,�)� 0L&�|-0 (O+ ��0���0 � ��b5cF*gc¶uB����b5cF*gc¶{B� ! 0 &º|-0�Ì~Í + �2UlJLogUlJYe�JLRjT�e�T G J&e�JYT�[X�ÅVX�\���\Z\e�T�e^[X�
VXT��\JLVXe�T�Ta��[�ZbRjT�JYdBJLU
yXVX�b�EJYe�� G Z\W G U�VBREdjJÅ�qJYTa��JYJLR&|^VBREfg(gcEJY¹]WY�b�EfgZbREd��\Z\e�T�e§��b�c�*qc]uB��VBREf©��b�c�*qc]{B�Y¤ �H[BT�J
T G V;TLcX��[]U�JLVXW G Ò�_ Tl�gogJ
¦½ª ��� 0	� �YcET G J
e��gK��g[B��� UlJLogUlJYe�JLRjT�e
T G J�og[X��JLUle�JYT�|��H¤
����� �
	 � Ì�� �¼�(4�� �j�g���bÌ � Ì � �L!$�X% �YÇg� �¦�
�H[]U�K�VX�\Z��LV;T�Z\[]R&Z\e VBR�[]ogJLU�V;T�Z\[]R&T G VXT�WY[]K^og�ET�JYe�T G J
RE[]U�K^VX����[]U�K «��
� V;e�e�[EWYZªV;T�JYf���Z\T G VBRj��REJY���\�&WLUlJLVXT�JYf
«»_ Tl�gogJ~«��`¤ � RE[]U�K^VX�q�Þ[EU�K+Z\e�Z\T�e�JY���·V1«»_ Tl�¾oqJB¤	�N%(��%)!vfgJLVX�\e�[]RE�\�&��Z\T G RE[]U�K^V;�g��[]U�K�eL¤ F�G J�RE[EU�K^VX�\Zr�LVXT�Z\[]R
[EogJLU�VXT�Z�[ER�Z\e��Ee�JYf!T�[&d]�gVBU�VBRBT�JYJ�T G VXT
Tl��[�fgZqp3JLUlJLRjT©«Y_ Tl�gogJYe
� Ul[]K T G J�eiVBK�J�Ò�_ Tl�¾oqJ�fgJLRE[BT�J�Tl�·[�fgZ p3JLUlJLRjT
e`�g�Ee�JYT�e�[X�¶y¢V;�ª�EJYe
VXe���[]U�K�VX�\���&JY¹gogUlJYe�e�JYf!�gJY�\[X��¤

¾¿«�� � ­ ª � ¦�0��r­»� ¦ � �	 �«�� � 
 ª � ¦�0 � 
 � ¦ � ��\ ��­¢� ¦ ���ª � 
 � ¦ ��� � �	«�� � ­ ���ª �	«�� � 
 �
nEZbREWYJ �L!$��%&Z\e
fgZ\e�TiUlZb�g�ET�JYf�VBK�[EREd¥Ò·_ Ta�gogJYe)cgT G J�RE[]U�K�VX�\Z��LV;T�Z\[]R�[]oqJLU�VXT�Z\[]R&Z\e
fgJ`¡�REJYf��Þ[]U�JLVXW G WY�bVXe�e
[X�

Ò·_ Ta�gogJYe)c3VXWYWY[]UlfgZbREd�T�[�JLVXW G e��gRBTiV;¹�¤ �H[]U�K^VX�\Zr�LVXT�Z\[]R¦Z�e�V;W G Z\JYyBJYf�T G Ul[]�Ed G V&e��gRBT`VXWYT�Z\W^UlJY� UlZ\T�T�ZbREd�e��Ee�T�JLK
� G Z�W G Z\e�� �E�\�\�¼ogUlJYe�JLRjT�JYf3c5V;e���JY����VXe ogUl[XyBJLR&e�[E�gREf3cgWY[]K^oE�\JYT�JBc�VBREf�WY[]R����EJLRjT ZbR &ºÒ�VBogt�*,+a¤

FHG J§RE[]U�K�VX�\Z��LV;T�Z\[]R�[X� �N%(��%)!�VBREf�T G J§RE[EU�K^VX�\Zr�LVXT�Z\[]R�ZbRi���j�Ye�& �HJL�gtBsEc5Ð k ngt b + �q[BT G�G V)yBJ
T G J�eiVBK¥J
og�gU�og[Be�JB¤�>H[X��JYyBJLUYc�RE[]U�K^VX�\Zr�LVXT�Z\[]R¦[X� ���j�Ye�Z\e�ogJLUS��[]U�K�JYfv[]R � RE[X���\JYfgdBJ^JLRjT�Z\T�Z\JYe�� G Z��\J�RE[]U�K^V;��Zr�LVXT�Z�[ER![X�
�N%(��%)!vZ\eÅ�ET�T�JLUl�\��ZbREfgJLogJLREfgJLRjT�[;��T G J������B¤

����� � � « É����3~3Él�`È���� ��
©� �3Í « Él�`È���Ç"4b�g�Y���>�XÇg�
«»_ Tl�gogJYe�� Ul[]KÏT G J&eiVBK�J�Ò·_ Ta�gogJ�¦ ª ��� 0�� ��VBU¨J ogVBU¨T�ZbVX�\����[EUlfgJLUlJYf VXWYWY[]U¨fgZªREdvT�[ «Y_ e`�g�j_ Ta�goEZbREd5¤½«»_ ei�g�j_
Tl�goEZbREd§K�JLVBREe�ei�g�Ee�JYT�ZªREWY�b�Ee�Z\[]R�¤�P£T1Z\e1T G JLR^fgZbUlJYWYT��\�^Z\e�e`�EJYf^� Ul[]K T G JH[]ogJLU�V;T�Z\[]R������ 
�[;� ��
 �>e�JYWYT�Z\[]RIb5¤º|q¤bzL�Y¤
! Z � J¦RE[EU�K^VX�\Zr�LVXT�Z\[]R�cHT G J «Y_ e`�g�j_ Ta�goEZbREd�Z\e�ZbK^oE�\JLK�JLRjT�JYf+VXWYWY[]UlfgZbREd%T�[©T G J�fgZ\e�TiUlZb�g�ET�JYf � !n��% �bVBREd]�gVXdBJBc
±�À ¿¢À �Þ[]UOJLVXW G WY�bVXe�e�[X� Ò�_ Tl�gogJYeL¤ «Y_ e`�g�j_ Ta�goEZbREd!Z�e�T G JLRv�\[]WLV;���\� oqJLUS�Þ[EU�K�JYf��B�!WY[]K��EZbRgVXT�Z\[]REe�[X� T G J�¡5JY�\fge
fgJYe�WLUlZb�EZªREd1«»_ Ta�gogJYe)¤ ] []UÊJY¹¾VBK�oE��JBc9«»_ ei�g�j_ Tl�¾oEZbREd§�qJYTl�·JYJLR2Tl��[T�?z�{(" ��� ���H«»_ Ta�gogJYe¶�\JLVXfge�T�[
T G J�WY[]K^og�ETiVXT�Z�[ER
[;�·ZbREWY�b�Ee�Z\[]R �qJYTa��JYJLR!Tl��[�[]UlfgJLU¨JYf�e�JYT�e
[X��WY�\[Be�JYfE_a�q[]�gREf�ZbRBT�JLUly¢VX�\eL¤�«»_ ei�g�j_ Tl�goEZªREd��qJYTa��JYJLR «»_ Tl�gogJYe
� Ul[]K
"1� ��{ ��� & "��?� �2Z\e�[]�jyEZ�[E�Ee��\����JYe�e�e�ZbK^oE�\J�e�ZbREWYJ1«Y_ Tl�gogJYe VjUlJ JY¹gogUlJYe�e�JYf�T G Ul[E�Ed G T G UlJYJ
¡5JY�\fgeLc�VjREf&�Þ[]�gU�ZbR&T G J
WLV;e�J
[X����zX{���[]U {v����¤
!�JYT «���¤ ª � " � �
{��)��& " �����(0�& ��¤�0 � ¤ 0 �H¤q+ �»cL¥Fª+z����º|gc]�qJ�Tl��[w«Y_ Tl�gogJYe�� Ul[]K "1� �
{ ��� & " �?� ��c
� G JLUlJH¾¿¥Ïª+z��
�º|V  ��¤ ª � ¦�0���¤a�T¦ �(�Y¤ F�G JLR�c
«Y_ e`�g�j_ Ta�goEZbREd�VBK�[EREd�"1� �
{��)� & " �����©«»_ Tl�gogJYe�Z\e�fgJ`¡�REJYf�VXe��Þ[j���\[X��ea\

«��'­ � ��� l�e�g9O	P�x�q-l	P�`*d «�� 
��
��� ��
�'­ ����� 
�� 
 VBREf
Z��5¢w� � ­·T G JLR ¢w� � 
 VBREf
Z��5¢w� ��
�T G JLR ¢w� � ­ [EUH¢��� � ­ []Uc¢��� ��� 
 � ­

«»_ ei�g�j_ Tl�goEZbREd�Z\e��£�E�\�\��ogUlJYe�JLRjT�JYf3cEVXe1��JY�\��VXe1ogU¨[¢yjJLR�e�[]�gREf�VjREf^WY[]K^oE�\JYT�J
VXWYWY[]UlfgZbREd2T�[
e�JYTl_a�gVXe�JYf^e�JLK^VBRjT�Z\WYe
ZbR &ºÒ�VBogt�*,+a¤¶PSR�[BT G JLU��·[EUlfgeLcET G J
��[B�\��[X��ZbREd�UlJYei�E�\T G VXe �gJYJLR8fgJLK�[]REe�T`U�VXT�JYf3¤
� 	�ÇEÌ��)Ç�� 	 � ²2� ¿  ��"! ��$a°�	�¯¾¿�¦"!�¾¿«��'­#!,«�� 
 ��$�� ¦ �%! ��­ ����� 
�� 
 � � � �'­�� �¶� � 
 �

��

�
���



� ¿Y«Y±�Á]³  j³����i®H¯��\¿L®�¿L³�°� B°�±?²j³¼² �� ��
	�¯g¿��
	L«Y°�¿L®�� ²2�� �
�³�²����\¿��YÁE¿��·¿l¯)�a¿»« ¿)³5°� B°�±>²B³���	)« °�¿)® zL{

! JYT¥�Ee�UlJYWLVX�\��T G VXT ¾ �� �� ����Z\e�T G J&e�JYT�fgJLRE[jT�JYf �B���`c1VBREf $�� ¦ �
Z\e�T G J&e�JYT�[X�
VX�\�·og[je�e�Zb�E�\J «»_ Tl�¾oqJYe�[X��T G J
Ò·_ Ta�gogJ~¦2¤¶Z���¦ ª ��� 0	� �Yc $�� ¦ ��Z�e
K�JLUlJY�\�&T G J�ZbK^oE�\JLK�JLRjTiVXT�Z�[ER�ZbR �N%(��%)!%[X�¶T G J�og[X��JLUle�JYT�| � ¤

� e��N%(� %)!�ZbK^oE�\JLK�JLRBT�e©«Y_ e`�g�j_ Ta�goEZbREd��gJYTl��JYJLR «»_ Tl�¾oqJYe [;�1JLVXW G WY�bVXe�e
[X� Ò·_ Ta�gogJYe
�j��WY[]K��EZªRgV;T�Z\[]REe
[X�
«»_ Tl�gogJ
¡5JY�\fgeLcÊ[]ogJLU�VXT�Z\[]REe 	 ��� 
 VBREf � ��� 
 VjUlJ�fgJ`¡�REJYf3¤ FHG Z�e�V;���\[X��e �N%(��%)!%T�[�K^VBRgVXdjJ G []K�[jdBJLREJY[]�Ee��\�¼V
«»_ Tl�gogJ
�bVXT�T�Z\WYJ��gREfgJLU�JLVXW G Ò�_ Tl�gogJBc5�Ee�ZbREd�V�dBJLREJLUlZ\W�VBREf�fg�¾RgVjK�Z\W§ogUl[EWYJYe�eL¤
����� ��� � É����3~3Él�`È���� ��

PSR![]UlfgJLU
T�[ �qJ�VB�E�\J^T�[�W G JYW � e�JYT
ZbREWY�b�Ee�Z\[]R��gJYTl��JYJLR�Ta��[�«»_ Ta�gogJYeO�£U¨[]K fgZqp3JLUlJLRjT§Ò�_ Tl�gogJYe��l¿XÀæÁgÀ�zJ�)��VBREf
�.-?�a�5�¶� G Z\W G VBU¨JÅUlJY�bVXT�JYf¼�j��Ò�_ ei�g�j_ Tl�goEZªREd�c «»_ ei�g�j_ Tl�¾oEZbREd&Z�eHJY¹]T�JLREfgJYf!VXec��_ ei�g�j_ Tl�¾oEZbREd5¤ ] []U�T G Z\e og�gU�oq[Be�JBc
ogU¨[]ogJLUlTl��z G V;e��qJYJLR�JYe�TiVB�E�\Z\e G JYf3¤1P�T�e G [X��e3T G VXT3T G JLUlJ�JY¹]Z\e�T�e�V
RE[]Rj_ e�TiU¨Z�WYT�e�JYTl_aogU¨JYe�JLUlyEZªREd�K�VBogoEZbREdÅ�qJYTa��JYJLR
«»_ Tl�gogJYe��£U¨[]K+fgZqp3JLUlJLRjT��g�ET�UlJY�bVXT�JYf Ò�_ Tl�gogJYeL¤ F�G JÅogU¨[][X�3[X��T G Z\e�ogU¨[]ogJLUlTl��Z\e�T G JLR&ogUlJYe�JLRjT�JYf��Þ[]U�T G J
UlJLVXfgJLU
T�[¥�gREfgJLU¨e�TiVBREf�T G J
��VL��T G J§K^VjogoEZªREd&WLVBR��qJ�WY[]K^og�ET�JYf3¤�2�)Ì ��Çg�L�`È 	�� ¿L°�¦F­� '¦ 
 ­�¿
°��¶²�� $a°�	�¯¾¿»«�« ¬v� !&° !  B°J¦ 
 � ¦F­LÀ�� !E¿+�l¿�¿ �¢± « °>«  !]²B®�²B®�²2�£¯�!]± « ®��i\�$��T¦F­¨� �$��T¦ 
 �
«Y¬v� !�° !  B°

¾ � ­   � � ­ ��$��T¦ ­ �
«Y¬v� !�° !  B° � ­ � ��� 
�� � � ­  ��� �'­i�H��$��T¦ 
 �	 ���� � � ­ �c��$��T¦ 
 �� j³��	��� �'­i������� 
��
��� � � ­ �
� JYT��Ee�fgJ`¡�REJ��%ei�EW G T G VXT �
��� ��­i�*�wª � �'­�� 
 � � � � ��­�� ¹ � �� ��¦ 
 �.!]¤ FHG JLUlJ`�Þ[EUlJBc�T G J G [EK�[X_
K�[]U�o G Z\eiK��!K^V)���gJ�e�JYJLR�VXe V^ogUl[jmaJYWYT�Z�[ER�¤1nEZbREWYJ���� � ­ �HK§�Ee�T �gJ�VBR�JY¹gogUlJYe�e�Z\[]R8T G VXT�fgJLRE[jT�JYe
[]RE�\��JY�\JLK�JLRBT�e�[X�H¦ 
 c���� �'­i�
Z\e�JY¹gogUlJYe�e�JYf©T G U¨[]�Ed G T G J�e��¾RjTiVX¹�fgJ`¡�REJYf���[]U�¦ 
 ¤ ] []U
T G J^e`VBK�J
UlJLVXe�[]REe)c5�
��� � � ­ ����ª � � � ­ � 
 � �K�¬� � � ­ ��¹ � ��¶��¦ 
 � !]¤^nEZbREWYJ ��­������ 
�� � � ­ c3T G JLR½� ��­�� � � � � ­ �;c3T G �Ee
� �1� � � ­ �£¹ � �� ��¦ 
�� ! � � ��� � � � ­ ��¹ � �� ��¦�
�� !E¤ � eÅV¥WY[]REe�JY½g�EJLREWYJBc���� � ­ � ����� � � ­ ��05VXWYWY[]U¨fgZªREd
T�[^T G J
T G JY[EUlJLK#zBcg��J
T G �Ee ogUl[XyBJ
T G VXT���� �'­i� ����� 
������ � � ­ �»¤

FHG J G []K�[]K¥[]U�o G Z\eiK��^UlJLogU¨JYe�JLRBT�eLcXT G Ul[]�Ed G T G J·e��¾RjTiVX¹2fgJ`¡�REJYf��Þ[EUv«Y_ Tl�gogJYe¶[X��¦�
LcjT G J�e�JYT¶[X��yXVX�b�EJYe1fgJ`_
RE[jT�JYf^�B��VBRB�1«��3[X�¿¦F­���Z\T G []�ET1yXVX�b�EJYe1T G V;T�fg[�RE[BT1�qJY�\[]REd�T�[~¦ 
 ¤ ] []UÊJY¹¾VjK^oE�\JBc]Z��1�T¦ 
 ª��.-?�a�5� � �T¦F­�ªIz,�)�¾�Yc
Z��H«��Hª � z,���)0[&bzjz20ºMB|O+�ÌI& *Ez20ºtXsO+ � T G JLR�����«��a�$ª � �.-��O��0[&bzL|-0�MB|O+ ÌI& *X|-0�t¢s�+ �`¤�c¶JYTLc3VXe
fgJ`¡�REJYf©VB�g[XyBJBc��¦fg[]JYe�RE[BT
V;����V)�Ee·ogUlJYe�JLU¨yBJ
T G J
e�TiUlZ\WYTiREJYe�eH[X��V1«»_ ei�g�j_ Tl�¾oEZbREd�UlJY�bVXT�Z�[EREe G Zbo�¤·PSREfgJYJYf3c5ZbR&T G J
��[]Ule�T�WLVXe�JBc5V2e�TiU¨Z�WYTH«»_ ei�g�j_
Tl�goEZbREd �qJYTa��JYJLR ��­�VBREf�� � ­ Z\e�K^VBogoqJYf¼T�[¢��VBU¨fge VBR�JY½¾�gV;��Z\Tl�Bc�e�ZbREWYJ^JY�\JLK�JLRjT�e�K^V)���gJ^UlJLK¥[¢yjJYf�f5�gUlZbREd�T G J
K�VBogoEZbREd5¤ ] []U2JY¹gVBK^oE�\JBc¶Z�� ��­wª � zJ�)�)0[&º|-0 (�+ � VjREf � � ­ ª � z,�)� 0[&�|-0ºtO+ �HT G JLRv[]�jy]Z\[]�Ee��\�Bc ��­������ 
�� � � ­ � G JLUlJLVXe��� ��­i�vª���� � � ­ �vª � �.-��O� 0�&º|-0 (O+ �Y¤

k Ul[]oqJLUlTl� z�Z\e�ZbRBT�JLUlJYe�T�ZbREd �gJYWLVj�Ee�J�Z\T�e G [X��e^T G V;T VBRj��Tl��[ «»_ Ta�gogJYe&� Ul[]KÄUlJY�bVXT�JYf Ò�_ Tl�gogJYe�K^V)� �gJ
WY[EK^ogVBUlJYf�V;WYWY[]UlfgZbREd�T�[�e�JYT�ZbREWY�ª�Ee�Z�[ER�¤ F�G JLUlJ`��[]UlJBcEZ\T1Z\e�V
¡�U¨e�T1e�T�JLo�T�[X��VBUlfge¶T G J
fgJ`¡�REZ\T�Z\[]R&[X��V2ei�g�j_ Tl�¾oEZbREd
T G VXT K�Z\¹EJYeÅ�q[BT G «»_ ei�g�j_ Tl�goEZbREd VBREf!Ò�_ ei�g�j_ Tl�goEZªREd�¤ F�G Z\eÅ�gUl[EVXfgJLU�ei�g�j_ Tl�goEZªREd�Z\e
RgVBK�JYf �5_ e`�g�j_ Ta�goEZbREd�VBREf
Z\e�fgJ`¡�REJYf!ZbR�fgJ`¡�REZ\T�Z\[]R%zB¤�&Ç�� � � ���bÌ � 	�� � É����3~3Él�`È�� � ��
�� � $ «Y¬¾­ $a°�	�¯�±>³BÁ�± «  ,�l¿O�  j°�±?²B³&° !  B°n�\±?³��L«�°��¶² « $l°�	�¯g¿Y«����l²B®6�B± � ¿+�l¿)³5°C��$l°�	�¯¾¿Y«LÀ
�`°�±b«��i²B®H¯�¬E°�¿��©­J	�° !]¿g�i²j®¥­»±?³� B°�±>²B³�²�� ­�²B° ! ��$ «Y¬g­ $a°�	�¯�±>³BÁ" j³���« $ «Y¬¾­ $a°�	�¯�±>³BÁ¾À � ¿L° � ­ ª � ¦ ­ 0�� ­ �T¦ ­ � �# B³��
� 
 ª � ¦ 
 0 � 
 �T¦ 
 � �&­�¿�°��¶² « $l°�	�¯g¿Y«%!  B³�� ¦ 
 � ¦F­LÀ1� $ «Y¬¾­ $a°�	�¯�±>³BÁ¼­�¿L°��¶¿`¿L³ � 
  B³�� ��­�± «��
�i±>°�°�¿L³  X« � 
 � � ��­
 j³��&±b«��B¿ #·³�¿��1 ;«
� ²����\²���«"!

� 
 � � �'­ �$# ¦ ­ ª ¦�
cª ¦� B³�� � 
=� ��� 
 � ­
²2�H¦ 
�% ¦F­� B³�� � 
 ����� 
��&��� �'­i�

� !E¿+�l¿'�©± «�° !]¿ !E²B®�²B®�²2��¯�!]±b«Y®¸¯ �l¿"()±?²j¬B«J�r	��B¿ #�³5¿��]À
Ñ��EJ�T�[¼T G J��5_ e`�g�j_ Ta�goEZbREd5c�VBRB�%Tl��[ «»_ Tl�¾oqJYe^WLVBR�RE[X� �gJ�WY[EK^ogVBUlJYf VXWYWY[EUlfgZbREd�T�[!ei�g�Ee�JYT^ZbREWY�b�Ee�Z\[]R�c

ogU¨[¢yEZ\fgJYf�T G V;T·T G J§UlJY½g�EZbUlJYf G []K¥[]K�[]U�o G Z\eiK¥e VBUlJ
fgJ`¡�REJYf3¤Bc¶JYTLcg� G JLU¨JLVXe4«»_ ei�g�j_ Tl�¾oEZbREd�VBREf¼Ò·_ ei�g�j_ Tl�¾oEZbREd
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VjUlJ�JY¹goE��Z\WYZ\T��\� G VBREfg�\JYf�VBREf�K^VXZbRjTiVXZbREJYf �j� �N%(��%)!1c9��_ ei�g�j_ Tl�¾oEZbREd^UlJY�bVXT�Z\[]REe G ZªoEe
VBUlJ�[]RE�\�^WY[EK^og�ET�JYf��gog[]R
U¨JY½¾�EJYe�T)c5ogUl[Xy]Z\fgJYf�T G V;T UlJY½g�EZªU¨JYf G []K�[EK�[]U�o G Z\eiK�e
VBUlJ
fgJ`¡�REJYf3¤

��_ ei�g�j_ Tl�goEZbREd G VXe^�gJYJLR�fgJ`¡�REJYf ZbR �N%(��%)! ZbR%[]UlfgJLU2T�[�V)yB[BZ\f VBRj��ZbREWY[]K^oE�\JYT�JLREJYe�e�ZbR�e`�g�Eei�gK^oET�Z\[]R
W G JYW � ZbREd!� G Z\W G ��[]�E�\f�UlJYei�E�\T2�£U¨[]K-T G J�RE[]Rj_aVXe�e�JLU¨T�Z\[]R�[;�HV;WYTi�gVX�1ZbREWY�b�Ee�Z\[]R���ZbR � e��gJYTl��JYJLRvZªRjyB[B�\yBJYf%f5VXTiV
Tl�gogJYeL¤ � e�V&WY[]REe�JY½g�EJLREWYJ�[;� ��_ ei�g�j_ Tl�goEZbREd5c3T G J�ZªREWY[EK^oE�\JYT�JLREJYe�e^[X��ei�g�Eei�gK^oET�Z�[ER©UlJY�bVXT�JYf©ZbR!e�JYWYT�Z�[ER©Mg¤�Mgc
�qJYTl�·JYJLR�VXT�TiUlZb�g�ET�JYe�^�­1VBREf�^ 
 cXfg[]JYe1RE[jT G [B�\f�VBRj�¾K�[EUlJBcLe�ZªREWYJHf5VXTiV
Tl�¾oqJYe1K^V)���gJ�e`V)�ÞJY�\��UlJY�bVXT�JYf�ZbR �N%(��%)!
�j�&ZªREWY�b�Ee�Z\[]R�T G U¨[]�Ed G Ò�_ Tl�gogJYe VBREf8�£�gU¨T G JLU�T G JYZbU�«Y_ Tl�gogJYe VjUlJ�UlJY�bVXT�JYf��j����_ ei�g�j_ Tl�¾oEZbREd5¤
�l.�� �<7�=B=8; �vH Ej=Fk���!�� ! �AH 7:H�28; �������
	�H 2Be�7 �lk$2�� ��HJ48KL;?M
FHG J �N%(��%)!%fgJYe�Z\d]R�Z\e ZbREfgJLogJLREfgJLRjT�[;�1T G J§�����Bcg�BJYT~«»_ Tl�¾oqJYeÅVBU¨J
T G J§UlJYe`�E��T�e [X�1T G J�Tl�¾oEZbREd&[X� � RE[X���\JYfgdBJ
JLRjT�Z\T�Z\JYeL¤
P R�[BT G JLUH��[]UlfgeLc �N%(��%)!�WLVBR��qJ§ZbREe�T`VBRBT�ZªV;T�JYf¼�j��T G J�Tl�¾oEZbREd&[X�·V � RE[¢�H��JYfgdjJ¥�gV;e�JB¤ F�G J2Tl�¾oEZbREd
[;�HV � RE[X���\JYfgdBJ��gVXe�J&Z\e�T G �Ee2T G J&WY[]UlJ^[X��T G J&ZbRBT�JLUS�£V;WYZªREd��qJYTa��JYJLRvT G J�������VBREf �N%(��%)!�¤ F�G Z\e�e�JYWYT�Z\[]R
[E�ET��\ZªREJYe
T G J
��JLVXTi�gUlJYeH[X��T G Z�e
ZbRBT�JLUS�£V;WYJB¤

���
	 �
	 � È�� � ��
%Ì ��
 ��ÌgË#4bÇgÍ 
�Ç�Ç��5��� ���bÇg�
! JYT§�Ee§U¨JYWLVX�\�1T G VXT
JLV;W G�� RE[X���\JYfgdBJ^T�JLU�K#Z\e§K^V;fgJ^[X�·Tl��[�WY[]K^oq[]REJLRjT�eLc3Z\T�e2ZbRBT�JLREe�Z�[ER©VBREfvZ�T�e�JY¹ET�JLREe�Z\[]R�¤
«»_ Tl�gogJYe&[X� �N%(��%)! G V)yBJ¼�qJYJLRµfgJYe�Z\d]REJYf ZbR []UlfgJLU�T�[%WLVBoETi�gUlJ!RE[]U�K^V;� JY¹gogUlJYe�e�Z\[]REe�[;� � RE[X���\JYfgdBJ!T�JLU�K
ZbRjT�JLREe�Z\[]REeL¤ FHG J�Tl�¾oEZbREd&[X�·V � RE[X���\JYfgdBJ�T�JLU�K�Z\e
K^VXfgJ§�go8[X�1T G UlJYJ
e�T�JLoEeL¤ Î RE�\��T G JO¡�Ule�T�e�T�JLo�TiV � JYe ogVBUlT
ZbR8T G J
ZbRBT�JLUa�£VXWYJ��qJYTl�·JYJLR8T G J������2VBREf��N%(��%)!�cg� G Z\�\J�T G J
Tl�·[�[BT G JLUle VBUlJ
ZbRBT�JLU�RgVX�¶ogUl[]WYJYe�e�JYe�[X�
�N%(��%)!1¤
zj¤ F U�VjREe��bVXT�Z\[]R2� Ul[]K T G J � RE[X���\JYfgdBJ�UlJLogU¨JYe�JLRBT`VXT�Z\[]R2�bVBREd]�gVXdBJ�T�[ �L!$��%�¤¶P£T¶Z�e1U¨JY��JYyXVBRjT1T�[
og[BZbRjT1[]�ET G JLUlJ
T G VXT � !n��% G VXe
�gJYJLR!fgJYe�Z\d]REJYfvZªR�[]U¨fgJLU�T�[��gJ^VB�E�\J�T�[��gJ^VXT
�\JLVXe�T�VXe
JY¹¾ogU¨JYe�e�Z\yBJ^VXe
T G J � RE[X���\JYfgdBJ
UlJLogUlJYe�JLRjTiVXT�Z\[]R&�bVBREdE�gVXdBJ�[;��T G J
e��Ee�T�JLK���J
WY[]REe�Z�fgJLU¨JYf�ZbR�[]�gU�e�Ti�Efg����RgVBK�JY�\� �Å��!&4)%g��& k U¨[]t�*�+��Y¤¶P�T
K�JLVBREe1T G VXT1VBRj��ei�g�Ee�JYT�[X�3y¢VX�b�EJ
JY¹¾ogU¨JYe�e�JYf^T G U¨[]�Ed G T G J5�
��!&4)%g���bVBREd]�gV;dBJ�WLVBR^V;��e�[§�gJHJY¹¾ogUlJYe�e�JYf�ZbR
� !n��%�¤ � e�V�WY[EREe�JY½¾�EJLREWYJBc �L!$��%&K^V)��RE[BT��qJ
ei�EZ\T�JYf�T�[^K�[]UlJ
JY¹gogUlJYe�e�Z\yBJ � RE[X���\JYfgdBJÅU¨JLogUlJYe�JLRjTiVXT�Z\[]R
�ªVjREd]�gVXdBJYeH�Þ[EU1T G Z�e
WY[]�E�\f��\JLVXf�T�[��gREeiV¢�ÞJ
� �gUlT G JLU�WY[EK^og�ETiVXT�Z\[]REe)¤
�fS G JLREJYyjJLU¶T G J � RE[X���\JYfgdBJ�T�JLU�K T�[��gJ�Tl�¾oqJYf§Z\e�VBR�VXT�TiUlZb�g�ET�JBcXT G J·T`U�VBREe��bVXT�Z\[]R2REJYJYfge1T�[
ZbRBT�JLU�ogUlJYT
T G J � RE[¢�H��JYfgdjJ UlJLogUlJYe�JLRjTiVXT�Z�[ER��bVBREd]�gVXdBJHfgJYe�WLUlZboET�[]Ule�T�[X��VBUlfgeÊ¡5JY��fge�[X��V~«»_ Tl�¾oqJB¤ F�G J Ò�_ Tl�gogJ�Z\e
W G [Be�JLR�VXWYWY[EUlfgZbREd^T�[�T G J ZbREZ\T�ZbVX�3Tl�gogJ
[X�3T G JÅV;T�TiUlZb�g�ET�J^�>TiVB�E�\J�zL�Y¤ ] [EU¶JY¹gVBK^oE�\JBcEZº�¶T G J
VXT�TiU¨Zª�g�ET�J
Z�fgJLRjT�Z�¡5JYf¼�j��^J_�`1Z\e�¡�Ule�T�����fgJ`¡�REJYf�VXe�VBR�ZbRjT�JYdBJLU¶ZbR�VOWY�ªV;e�eLcBT G JLR^Z\T1Z\e�Tl�¾oqJYf �j�^V©«»_ Tl�¾oqJ [;��T G J
Ò�_ Tl�¾oqJ z,�)��¤ � RB�8�£VjUlT G JLU�REJY�+fgJYe�WLU¨ZªoET�Z�[ER![X�L^J_�`
ZbR¼V�ei�g�j_ WY�bVXe�e
T G JLR��HZ��\�1�qJ�Tl�¾oqJYf!T�[X��VjUlfge
Vw«»_ ei�g�j_ Tl�¾oqJ�[]U�V �5_ e`�g�j_ Ta�gogJB¤

��P>��T G J � RE[X���\JYfgdBJ
T�JLU�K T�[��gJ
Tl�¾oqJYf�Z\e�V
WY�bVXe�e)cBZ\T�Z�e�Tl�gogJYf^T�[X��VBUlfge1V�«»_ Ta�gogJ��£Ul[EK ���/"1�~�v��¤ F�G J
�ªVj�gJY�\e§VBU¨J�T G J�VXT�TiUlZb�g�ET�J2Z\fgJLRBT�Z�¡5JLUle�VBREf�T G JYZªU
V;e�e�[EWYZªV;T�JYf!Ta�gogJYe
VBUlJ1«»_ Ta�gogJYe
WY[]U�U¨JYeiog[]REfgZbREd�T�[
VXT�TiUlZb�g�ET�J�Ta�goEZbREd¼UlJYe`�E��T�eL¤�P REfgJYJYf3c1VXe�og[BZbRjT�JYf%[]�ET�ZbR!e�JYWYT�Z�[ER©Mg¤�|gc3WY�bVXe�e2fgJYe�WLUlZboET�Z\[]REe^K^V)���gJ
y]Z\JY��JYf¼VXe
UlJYWY[]Ulf�Tl�gogJYeLc5VjREf�ZªREe�TiVBREWYJYe
fgJYe�WLUlZboET�Z\[]REe�VBUlJ�U¨JYWY[]Ulf�y¢V;�ª�EJYe)¤

|q¤���[]U�K^VX�\Zr�LVXT�Z\[]R�[;��T G J�U¨JYei�E�\T�ZbREd «»_ Tl�¾oqJB¤
Mq¤�P REe�JLUlT�Z�[ER!ZbR�T G J§WY[EU�UlJYeioq[]REfgZbREd «Y_ Tl�gogJ��bVXT�T�Z\WYJB¤ FHG Z�e
e�T�JLo�Z�e�V;W G Z\JYyBJYf![]RE�\��Z���T G J � RE[X���\JYfgdBJ�T�JLU�K
fg[]JYe�RE[jT��\JLVXf�T�[!VBR�ZbREWY[]REe�Z�e�T�JLREWY����Z\T G UlJYd]VjUlf�T�[!Z\T�e^UlJY�bVXT�Z\[]REe G ZboEe^�HZ�T G [BT G JLU � RE[X���\JYfgdBJ�T�JLU�K
Ta�gogJYe)c5VBREf�Z��¶Z\T Z\e�yXVX�\Z�f5V;T�JYf!ZªR8T G J � RE[¢�H��JYfgdjJ§�gVXe�JB¤

] Z\d]�gU¨J¥M�e G [X��e�T G J§fg�gRgVBK�Z\W��\ZbR � e
T G V;T JY¹EZ\e�TÅ�qJYTl�·JYJLR�T G J � RE[X���\JYfgdBJ^�gVXe�J§VBREf!T G J1«Y_ Tl�gogJYeL¤ F�G JYe�J
�\ZbR � eÅVX�\�\[X�¶«»_ Tl�¾oqJ
�ªV;T�T�Z\WYJYe T�[¥�qJ§�g�EZ\�\TÅVjREf�T�[�JYyB[B�\yBJ�V;WYWY[]UlfgZbREd�T�[§T G J
JYyB[B�b�ET�Z\[]R�[;��T G J � RE[¢�H��JYfgdjJ§�gVXe�JBc
�HZ�T G []�ET VBRj� U¨JYf5�gREf5VBREWYJ�[]U��ªV;W � [X�¶ZªRj��[]U�K�VXT�Z\[]R�¤
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�
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 MeteoKRS

[7;7]+[11;+inf]
[-inf;0]+

[-6;1]+[3;14]

[-inf;0]+

[-inf;+inf]

[11;14]

[4;7]+[9;+inf]

Class C

att1 in string
att2 in int
att3 in C’
att4 list int

att2 except 4, 5, 6, 9, 10

card [1;3]
att4 among 11, 12, 13, 14 owner

type

Int list(int)

att1 domain "abc", "abca"
att2 interval [-6;14]

att2 except 1, 2, 3, 8
att3 among C1, C2

TR-ALL-( )-[0;+inf]

TR-ALL-( )-[1;3]

except 2

] Z\d]�gU¨J�M�\ � eioqJYWYZªV;��Zr�LVXT�Z�[ER&TiUlJYJ1[ER�T G J·�\J`��T+0BTl��[4«»_ Tl�¾oqJ��ªV;T�T�Z\WYJYe¶[]R2T G J�UlZ\d G TL¤ F�G Z\e�oEZ�WYT`�gUlJ�e G [X��e1�g[BT G T G J
�\ZbR � e�T G VXT
JY¹EZ�e�T��gJYTl��JYJLR � RE[X���\JYfgdBJ�JLRBT�Z�T�Z�JYe�VBREf �N%(��%)!�T�JLU�K¥e¥�>f5V;e G JYf!T G Z\W � �\ZbREJYei�Yc�VjREf¼T G J§ZbRjT�JLU�RgVX�
�\ZbR � e �qJYTa��JYJLR �N%(��%)! T�JLU�K�e�T G VXT�e�T`VBREf%�Þ[EU�e`�g�g[]UlfgZbRgVXT�Z�[ER�[X�©«»_ Ta�gogJYe�T�[![BT G JLUle��>f5VXe G JYf�T G ZbR��\ZbREJYei�Y¤
] []U
JY¹gVBK^oE�\JBc¶ZbRvT G J&WLVXe�J&[X�4«Y_ Tl�gogJYe�[X���)z�{ ���Oz,�����]cÊT G J�¡�Ule�T
¡5JY�\f�[X�
T G J «»_ Tl�gogJ^e��gRjTiVX¹!Z\e�VBR!JY¹goE�\Z�WYZ\T
U¨J`�ÞJLUlJLREWYJ�T�[X��VjUlfgeÅVjR�JY¹EZ\e�T�ZbREd «»_ Ta�gogJB¤^ng�EW G V�UlJ`�ÞJLU¨JLREWYJ¼�>� G Z\W G Z\e�WLVX�\�\JYf�ei�g�g[EUlfgZbRgVXT�Z\[]Rg�
Z\e2� UlZ\T�T�JLR 7(8
[ER&T G J�oEZ\WYTi�gUlJB¤
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 ��ÌgË
4 ÇgÍ 
�Ç��YÇg�2��Í3Çg�L�j� ���Ê���bÌ � �
Ñ��EJHT�[�T G J
Tl�¾oEZbREd�[X�3T G J
� G [B�\J � RE[X���\JYfgdBJ��gVXe�JBcBJLVXW G�� RE[X���\JYfgdBJ
T�JLU�K+Z\e V;e�e�[EWYZªV;T�JYf^��Z\T G V1«Y_ Tl�gogJB¤ F�G J
e�JYTl_a�gVXe�JYf�[]ogJLU�V;T�Z\[]REeÅVjogoE���EZbREd�T�[ «»_ Tl�¾oqJYeÅVjUlJ�JY½g�EZ\y¢VX�\JLRjT
T�[^T G J2e�JYTl_a�gVXe�JYf�[]ogJLU�VXT�Z\[]REe
[X�1T G J§�����2� G Z\W G
VjUlJ·�Ee�JYf�T�[ G VjREfg��J
K^VXZbR�UlJY�bVXT�Z\[]REe G ZªoEe��qJYTa��JYJLR � RE[¢�H��JYfgdjJ�JLRBT�Z�T�Z�JYe)¤�Ò�[]REe�JY½g�EJLRBT��\�BcjJLVXW G []oqJLU�VXT�Z\[]R¥� G Z\W G
K�VBREZbog�E�ªV;T�JYf � RE[X���\JYfgdBJ2T�JLU�K�fgJYe�WLU¨ZªoET�Z�[EREe
Z�e
RE[X� VXe�e�[]WYZbVXT�JYf��HZ�T G V�e�JLK�VBRBT�Z�WLV;���\��JY½¾�EZ\y¢V;��JLRjT
[]oqJLU�VXT�Z\[]R
ZbR �N%(� %)!%T G VXT K^VBREZbog�E�bVXT�JYe©«»_ Tl�gogJYeL¤ ] []U�JY¹¾VBK�oE��JBcJ«»_ ei�g�j_ Tl�goEZbREd �qJYTa��JYJLR�UlJYWY[]Ulf «Y_ Tl�gogJYe
Z\e JY½g�EZ\y¢VX�\JLRjT
T�[^eiogJYWYZbVX�\Zr�LVXT�Z\[]R%�gJYTl��JYJLR�WY�bVXe�e
fgJYe�WLUlZboET�Z\[]REeL¤
P R�[BT G JLU���[]Ulfge)cgT G J�!$m�������RE[X� fgJY�\JYd]V;T�JYe T�[ �N%(��%)! V;���
Z\T�eHZªRjT�JLREe�Z\[]RgV;��[]oqJLU�VXT�Z\[]REe)cgT G VXT�Z\e [EogJLU�VXT�Z�[EREe VBogoE�\�]ZbREd�T�[ � RE[X���\JYfgdBJ�T�JLU�K�fgJYe�WLUlZboET�Z\[]REeL¤

nEZbREWYJ «»_ Tl�¾oqJYe�VBUlJ�RE[]U�K^V;�1��[]U�K¥eLc¶[]oqJLU�VXT�Z\[]REe�VjogoE���EZbREd©T�[�«»_ Tl�gogJYe�U�V;T G JLU�T G VBRvT�[ � RE[X���\JYfgdBJ�T�JLU�K
fgJYe�WLUlZboET�Z\[]REe�VBUlJ!K�[]UlJ�J�W�WYZ\JLRBTL¤+PSREfgJYJYf3c T G J¼RE[]U�K�VX�\Z��LV;T�Z\[]R Z�e�oqJLUS��[]U�K�JYf []RE�\� []REWYJ�VBREf T G J�e��gRjTiVX¹
[;� �L!n��%!Z\e^K�[]UlJ^[EoET�ZbK^VX�1T G VBR!T G J&e��gRBTiV;¹�[X��T G J � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRBTiV;T�Z\[]R!�bVBREd]�gVXdjJ�� G Z\W G K��Ee�T��gJ
JY¹gogUlJYe�e�Z�yjJBcgT G JLUlJ`��[]UlJ�oqJLU�K�Z\e�e�Z\yBJB¤

nEZbREWYJ �N%(��%)!¸WLVBU�U¨Z�JYe�[E�ET�T G J!ZbRjT�JLREe�Z\[]RgVX�
[]oqJLU�VXT�Z\[]REe�[;��T G J������BcHZ\T�VX�\e�[�ZbRBT�JLUa�ÞJLUlJYe��HZ�T G V;���
T G J
ogU¨[]WYJYe�e�JYe�[X�
T G J�������� G Z\W G fgJLV;����Z\T G JLRjT�Z\Tl�©fgJYe�WLUlZboET�Z\[]REeL¤ &1U�Ul[]U G VBREfg�\ZbREd5cHJY¹¾oE�bVBRgVXT�Z�[ER�c � RE[X���\JYfgdBJ
�gV;e�J�K�JLUldjZªREd�c � RE[¢�H��JYfgdjJ �gVXe�J^WY[]K^ogVBU¨Z�e�[]REeLc�K�VBRgVXdBJLK�JLRjT�[;�·T G J � RE[X���\JYfgdBJ��gVXe�J^fg�gRgVBK�Z\W&JYyB[B�b�ET�Z\[]R�c
WLV;T�JYdB[]UlZr�LVXT�Z�[ER�c5VBREf�WY[EREe�TiU�VXZbRjT K^VBRgV;dBJLK�JLRjTLc5VBUlJ�V;����JY¹gVBK^oE�\JYe [;�·ogUl[]WYJYe�e�JYe � G Z�W G e�[]K�J G [X� G V)yBJ�T�[��gJ
WY[ERgREJYWYT�JYf�T�[ �N%(��%)!�VBREf�� G Z\W G TiV � J�VXfgy¢VjRBTiV;dBJ [;��Z\T�e
ogUl[]oqJLUlT�Z\JYeL¤

] Z\d]�gU¨J�b§e G [¢�He1� G JLUlJ
fg[EJYe �N%(��%)!�TiV � JÅoE�bVXWYJBc�VXe�V§�gU¨Z�fgdjJ��gJYTl��JYJLR^T G J G [je�T1�bVBREd]�gV;dBJ��>� G JLUlJ
f5VXTiV
e�TiU��EWYTi�gUlJYe&VBUlJ�VXWYTi�gVX�\�\��ZbK^oE�\JLK�JLRBT�JYf5��VBREf�T G J � RE[¢�H��JYfgdjJ¼UlJLogUlJYe�JLRBTiV;T�Z\[]R%e��Ee�T�JLK �>� G [Be�J�JLRjT�Z\T�Z\JYe VBU¨J
Tl�gogJYf
T�[X��VBUlfgeJ«»_ Tl�¾oqJYe3� G Z\W G VBUlJ1K�VBREZbog�E�ªV;T�JYf^�B�
UlJY�bVXT�Z\[]REe�JY½¾�EZ\yXVX�\JLRBT¶T�[�eioqJYWYZbVX�\Z��LV;T�Z\[]R^VBREf�VXT�TiVXW G K�JLRBT`�Y¤
�l.�� � �FH�;�=BM�E �8Ejh0E�HJ4 7?G ��!�� ! �
Î REJ�K^V;ZªR2ZbRjT�JLUlJYe�T�[X� �N%(��%)!�Z\e�Z�T�e¶JY¹]T�JLREe�Zª�EZ\�\Z\Tl�^WLVBogVXWYZ\Tl�
T G VXT�Z\e¶ZªREfgJLoqJLREfgJLRBT�[X�5T G J�������Z\T¶Z\e�ZbRjT�JLREfgJYf^T�[
�qJ�fgJYfgZ\WLVXT�JYf�T�[5¤ F�G Z\e
e�JYWYT�Z\[]R�V;fgf5UlJYe�e�JYe�T G J
��V)� �N%(��%)!!� �E�\����fgJLVX�\e �HZ�T G Ta�gogJ
WY[j���\JYWYT�Z\[]R�JY¹ET�JLREe�Zb�EZ\�\Z�Tl�Bc
V;e�V�REJY� T�[E[B����[]U�T G J
fgJYyBJY�\[]ogK¥JLRBT
[X� � RE[X���\JYfgdBJ§UlJLogU¨JYe�JLRBT`VXT�Z\[]R�VBogoE�\Z\WLVXT�Z\[]REeL¤

� � �����������
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] Z\d]�gU¨J�b�\�Ò�[ERgREJYWYT�Z\[]R�[;� �N%(��%)! T�[�T G J � RE[X���\JYfgdBJ�U¨JLogUlJYe�JLRjTiVXT�Z\[]R!e��]e�T�JLK(VBREf�T�[�T G J G [Be�T2�bVBREd]�gVXdBJB¤
�N%(��%)!8dBJYT�e�T G J�ZªK�oE��JLK¥JLRBTiV;T�Z\[]R�[X��Ò�_ Tl�gogJYe�� Ul[]K T G J G [je�T¶�bVBREd]�gVXdBJ���ogVjUlT � [X�5JLVXW G f5V;TiV�Tl�gogJL�YcBVjREf�T G J
ZbK^oE�\JLK�JLRjTiVXT�Z�[ER^[X�J«»_ Ta�gogJYe�Z\e1fgJ`¡�REJYf��>[]UÊZªR G JLU¨Z�T�JYf5���B�2JLVXW G Ò�_ Tl�¾oqJ§��ogVBU¨T�«��a�»¤�«»_ Tl�gogJYe1WLVjoETi�gUlJ�T G J�Tl�gogJYe
[;� � RE[X���\JYfgdBJ^T�JLU�K�eL¤ Î ogJLU�V;T�Z\[]REe�[]R�yXVX�b�EJYe�[X��Ò�_ Tl�¾oqJYe�K^V)�¼�gJ^�Ee�JYf%�B��T G J � RE[¢�H��JYfgdjJ¥U¨JLogUlJYe�JLRjTiVXT�Z\[]R
e��]e�T�JLK+T G Ul[E�Ed G �\[]WLV;��ZbRj��JLUlJLREWYJ§K¥JYW G VBREZ\eiK¥eL¤¶Ã�VXZbR�U¨JY�ªV;T�Z\[]REe�VBK�[]REd2[]�EmlJYWYT�eÅ�>e`ogJYWYZbVX�\Zr�LVXT�Z\[]R�VjREf VXT�TiVXW G _
K¥JLRBTi�HVBUlJ
fgJY�\JYd]VXT�JYf!T�[�T G J�Tl�gogJ�e��]e�T�JLK � G Z\W G ZbK^oE�\JLK�JLRjT�e
T G JLK-VXe��5_ e`�g�j_ Ta�goEZbREd�VBREf!K�JLK��gJLUle G Zbo![ER
Ò·_ Ta�gogJ
yXVX�b�EJYeÅVjREf «»_ Tl�¾oqJYeL¤

��� � �
	 }�Í�Í�� ��
%� ��Ç]Ë(ÍÊ�g�Y�%�iÈ���Ç
Ñ��EJ2T�[^T G J�Ò·_ Ta�gogJ G Z\JLU�VBUlW G �Bc �N%(��%)!%Z\e��g[BT G V&og[j���gK�[]U�o G Z�W^VBREf!V�JY¹ET�JLREe�Zb�E�\J^Tl�¾oqJ�e��Ee�T�JLK�¤ � fgfgZªREd�V
Ò·_ Ta�gogJ
K^V)���qJ�VXW G Z\JYyBJYf�fg�gRgVBK�Z\WLVX�\�\���j��T G J
�Ee�JLUY¤ ] ZªU¨e�TLcET G J
�Ee�JLU�K��Ee�T1e�JY��JYWYT
V^Ò�_ ei�goqJLUS_ Tl�¾oqJB¤1nEJYWY[]REf3c
G J�K��Ee�THfgJYWY�ªVjUlJ��\ZbR � e
T�[X��VBUlfge�UlJY½g�EZbUlJYf�[]oqJLU�VXT�Z\[]REeHT G VXT VBU¨J ZbK^oE�\JLK�JLRjT�JYf!ZbR�T G J G [Be�T��bVBREd]�gVXdBJB¤'!�JYT �Ee
U¨JYWLVX�\�¶T G VXT
T G JYe�J�[]ogJLU�V;T�Z\[]REe§VBU¨J¥K�VXZbRE���vT G J^K�JLK��gJLUle G Zbo%VBREf�JY½g�gVX�\Z\Ta��ogUlJYfgZ\WLVXT�JYeLc¶oE�ª�Ee^oq[Be�e�Zb�E�\��e�[]K¥J
e`ogJYWYZ�¡5W�[]oqJLU�VXT�Z\[]REe�T G VXT^UlJLogUlJYe�JLRjT�ogUl[EogJLUlT�Z\JYe�U¨JY½¾�EZbUlJYfµ�B�%T G J�Ò�_ ei�goqJLUS_ Tl�¾oqJB¤ Î REWYJ�T G J�ogUlJYyEZ�[E�Ee�Tl��[
e�T�JLoEe G V)yBJ��gJYJLR V;W G Z\JYyBJYf3c�T G J�REJY�-Ò�_ Tl�¾oqJ�Z�e�� �E���\� VBREf�ZbK^K¥JYfgZªV;T��\��ZªRjT�JYd]U�VXT�JYf�ZbRBT�[ �N%(��%)!1c�VXe�VBRj�
[jT G JLU
ogUlJYfgJ`¡�REJYf Ò�_ Tl�gogJB¤ FHG J��£�gREWYT�Z�[ER©�Ee�JYf%T�[��\ZbR � V G [je�T��bVBREd]�gV;dBJ^f5VXTiV&Tl�gogJ^T�[ �N%(� %)! Z�e�RgVBK�JYf
"���� }X����|v}~�X��¤ ] []U JY¹¾VjK^oE�\JBc5VXfgfgZbREd^T G J
Ò�_ Tl�¾oqJ��v}X���gcgVXe�V��?z�{(" ��� ����Ò�_ Tl�gogJBcEZ\e ogJLUS��[]U�K¥JYf �j�^JY¹EJYWL�ET�ZbREd
T G J
�Þ[B�\�\[X��ZbREd�WY[EfgJ�\
� " ��� }X�?� |v}~�X���"�v}��?� ���?z�{("��)� ���

��� &�}��C� �"�~}X�����
���O�-Ç
��� � ���v}��?�� 
�~�v�)��� � ��� �v}��?�
{�& "/"C� ���v�~} �
 ���� � � �"|v�~} � �

� G JLUlJ�T G J�½¾�E[BT�JYf�e��gK��g[B�\e1VBUlJ�RgVBK�JYe¶[X�g� �gREWYT�Z\[]REe¶ZbK^oE�\JLK�JLRjT�JYf&ZªR2T G J G [Be�T��bVBREd]�gV;dBJB¤ F�G J·�Ee�JLU¶K��Ee�T
fgJ`¡�REJ
T G J��~�v��� �O� �gREWYT�Z\[]R&[]R��~}X���
yXVX�b�EJYe �gJYWLVB�Ee�J
Z�T�Z\e�UlJY½g�EZªU¨JYf��B��T G J
dBZ\yBJLR&Ò�_ ei�gogJLUa_ Ta�gogJ��)|%�~�v�)����� ��¤
nEZbK�Z\�bVBUl�\�BcÊ� �gREWYT�Z\[]REe5 ��)����VjREfN{ & "/"�VBU¨J¥U¨JY½¾�EZbUlJYf©�j�!T G J^Ò�_ ei�goqJLUS_ Tl�¾oqJ<��zX{(" �����?�g¤ÅPSREfgJYJYf3c�T G JYe�J�T G UlJYJ
� �gREWYT�Z\[]REe�VjUlJ K�VBREf5VXT�[]U¨����[]UOT G JY� V;���\[X� «»_ Ta�gogJYe�T�[¼�qJ&�£�E�\�\�Bc·VjREf�ZªR�VjR�[]oET�ZªK�VX����V)�Bc¶UlJLogUlJYe�JLRBT�JYf �j�
K¥JLVBREe�[X���\Z\e�T�e
[X��WY�\[Be�JYfE_a�q[]�gREf�ZbRjT�JLUly¢V;��e)¤·PSR�VXfgfgZ\T�Z\[]R�c5T G JÅ�Ee�JLUHK^V)�^fgJ`¡�REJ�VBRj��[BT G JLU¶� �gREWYT�Z\[]R�VBogoE�\�EZbREd
T�[ �v}X����y¢VX�b�EJYe
T G VXT���[]�E�\f��qJ§�Ee�JYf�ZªR8T G J � RE[¢�H��JYfgdjJ§�gVXe�JB¤

FHG J���[]U�K�VXT�JYf�ZbK^oE�\JLK�JLRjTiVXT�Z\[]Rµ[;��T G J¼Ò�_ Tl�gogJ��v}��?�¼Z\e�T G JLR dBJLREJLU�VXT�JYf �j� �N%(��%)!+�j� e�JYT�T�ZbREd �go
fg�gRgVBK�Z\W��\ZbR � e��gJYTl��JYJLR��N%(��%)!�ogUlJYfgJ`¡�REJYf%K�[]f5�E�\JYe�VBREf!T G J§VXWYT`�gVX��ZbK^oE�\JLK�JLRjTiVXT�Z�[ER�[;�1T G J�f5VXTiV�Ta�gogJB¤

��

�
���



� ¿Y«Y±�Á]³  j³����i®H¯��\¿L®�¿L³�°� B°�±?²j³¼² �� ��
	�¯g¿��
	L«Y°�¿L®�� ²2�� �
�³�²����\¿��YÁE¿��·¿l¯)�a¿»« ¿)³5°� B°�±>²B³���	)« °�¿)® |gz

FHG Z�e�ZªK�oE��JLK¥JLRBTiV;T�Z\[]R K^V)���gJ�JYZ\T G JLU�� UlZ\T�T�JLR��j�%T G J��Ee�JLUYc�[]U�UlJYTiUlZ\JYyBJYf��£U¨[]K V�ogUl[Bd]U�VBK^K�ZbREd!�\Zª�gU�VBUl�B¤
Ð�VXe�Z�WLV;���\�Bc �N%(��%)!�JLREWLVBoEe`�E�ªV;T�JYe�T G Z\e2ZªK�oE��JLK¥JLRBTiV;T�Z\[]R�¤ FHG J�REJY� Ò�_ Tl�¾oqJ�T G JLR�ZªR G JLU¨Z�T�e§JYyjJLUl�]T G ZªREd&� Ul[]K
Z\T�e�Ò�_ ei�goqJLUS_ Tl�¾oqJYeL¤ ] []U JY¹¾VBK�oE��JBcjT G J�e�[EUlT�ZbREd
[]ogJLU�VXT�Z\[]REe1fgJ`¡�REJYf&ZbR��)|%�~�v�)����� �
fg[�RE[BT G V)yBJ�T�[��qJ�fgJ`¡�REJYf
�j��T G J^�Ee�JLU��Þ[EU�T G J�REJY� Ò�_ Tl�¾oqJ��~}X���gcE��[]UHT G JYe�J�[]ogJLU�VXT�Z\[]REe
VBUlJ§K¥[Be�T��\��djJLREJLUlZ\WB¤ÅP£T
Z\e�VBR�Z\�\�b�Ee�TiU�VXT�Z�[ER![X�
T G J
ZªREWY�b�Ee�Z\[]Rvog[B�\�gK�[]U�o G Z\eiK [X�
�N%(� %)!�¤

Î REWYJ�T G J¼REJY� f5VXTiV!Tl�gogJ�Z\e�JLREWLVjoEei�E�bVXT�JYf ZbR �N%(��%)!1c�T G J�UlJYe`�E��T�ZªREd REJY�-Ò�_ Tl�¾oqJ�Z�e&WY[]REe�Z\fgJLUlJYf VXe
VjRB��[BT G JLU Ò�_ Tl�gogJ2[X�1T G J G Z\JLU�VBUlW G �B¤
PSR�T G J§WLV;e�J�[X�1T G J¥V;fgfgZ�T�Z�[ER�[;�·V1Ç�}){)z#"�Ò�_ Tl�¾oqJBc �N%(� %)!%djJLREJLU�VXT�JYf
Vj�ET�[]K^VXT�Z�WLV;���\�2T G J·Ò�_ Tl�gogJYe¶UlJYei�E�\T�ZbREd
� Ul[]K T G J�VBogoE�\Z�WLV;T�Z\[]R�[X�5JLVXW G �gRgVBUl�
WY[]REe�TiU��EWYT�[]UÊT�[�T G VXT�REJY� Ò·_ Ta�gogJB¤
PSR2T G J�JY¹¾VBK�oE��J
VB�g[XyBJBc �N%(��%)!���[]�E�\f^djJLREJLU�VXT�J�Ta��[
[BT G JLU¶Ò�_ Tl�gogJYeLcBRgVjK�JY�\���)z�{ �����v}��?� ��VjREf<{v� �����~}X�?� �E¤
nEZbK�Z\�bVBUl�\�Bc�T G J�VXfgfgZ\T�Z\[]R%[X� V�REJY� �gRgVBUl�vWY[]REe�TiU��EWYT�[]U��l¿XÀæÁgÀ {v��� &��O� "~�B�
�\JLVXfge�T�[�T G J�WLU¨JLVXT�Z\[]Rv[X� VX�\�1T G J
Ò·_ Ta�gogJYeHT G VXT�UlJYei�E�\TH�£Ul[EK T G J§VBogoE�\Z\WLVXT�Z\[]R�[X��T G J�WY[]REe�T`U��EWYT�[]U�T�[^T G J��gVXe�Z\W§Ò�_ Tl�gogJYeL¤

� Rj� f5VXTiVvTl�¾oqJ!ZªRjTiUl[Ef5�EWYJYf ZbR �N%(��%)! VXe�V%Ò�_ Tl�¾oqJ��Ee�ZbREd�" ��� }X�?� |v}~�X�%Z�e!VXe�e�[EWYZbVXT�JYfµT�[%T G J¼�����
T G Ul[]�Ed G Z\T�e�RgVBK¥JÅVBREf�T G JÅRgVjK�J [;� Z\T�e�Ò�_ e`�gogJLUS_ Tl�gogJB¤ F�G J
fgJYe�WLUlZboET�[EUle�VB�ET G []UlZr�YJYf&��[]U¶T G J REJY�µf5VXTiV
Tl�gogJ
VjUlJ
T G JYe�J
� G Z\W G VBU¨J�VB�ET G []UlZr�YJYf8�Þ[]U�Z\T�e
Ò�_ ei�goqJLUS_ Tl�¾oqJB¤

��� � ��� ��� �YÇ �3���>~ � 4��b�`Èµ� � Í « Él�iÈ ��Ç¾�#�!� ��� 
5Ç��¼Ç��5�
FHG Z�eHe�JYWYT�Z\[]R�VXfgf5UlJYe�e�JYe�T G J�VXWYT`�gVX�5WLVBogV;WYZ�Tl�&[X�	�N%(��%)!%VXe V2Tl�¾oqJ
e��]e�T�JLK �Þ[]U�VBR�[]�EmlJYWYTl_a�gVXe�JYf � RE[X���\JYfgdBJ
U¨JLogUlJYe�JLRjTiVXT�Z\[]R2e��Ee�T�JLK�¤�P REfgJYJYf3cET G J�Tl��[
WY[]RgREJYWYT�JYf^�\JYyBJY�\e1[;���N%(��%)!!VX�\��[X��T�[
e�TiUlJLREd G T�JLR2Z\T�e¶JY¹]T�JLREe�Zb�EZ��\Z\Tl�
WLVjogVXWYZ\T�Z\JYeL¤ ! JYT �Ee UlJYWLVX�\��T G VXT�T G J�Ò�_ Tl�¾oqJ G Z�JLU�VBUlW G � G VXe �qJYJLR�fgJYe�Z�dEREJYf�� Ul[]K�Tl��[^K^VXZbR&WLUlZ\T�JLUlZbV)\
�%T G J�e�JYTH[X��y¢V;�ª�EJYe
[;��V^Ò�_ Tl�gogJ�Z\e�ZbREWY�b�EfgJYf�ZbR�T G J
e�JYT�[X�¶y¢VX�b�EJYe
[X�1VBRB�&[X�¶Z\T�e Ò�_ ei�goqJLUS_ Tl�¾oqJYeLc
��V�Ò�_ Tl�¾oqJ^dBJYT�e�VX�\�¶T G J&ogUl[]ogJLU¨T�Z\JYe�[X��VBRB��[X�·Z\T�e�Ò�_ ei�goqJLUS_ Tl�¾oqJYe+0�Z�T�K�VL�!VXfgf�e�[EK�J�[BT G JLU
ogUl[]oqJLUlT�Z\JYe
� G Z\W G K^V)� UlJLogU¨JYe�JLRBTHT G J
WY[]UlJ
[X�¶T G J
��V)� �L!n��%&Z\e fgJYe�Z\d]REJYf3¤

Ñ��EJ&T�[�T G J&e�JYWY[]REf%WLUlZ\T�JLUlZ\[]R�c�T G J&JY¹ET�JLREe�Zb�EZ\��Z\Tl�%[X���N%(� %)! Z�e^ogUl[jT�JYWYT�JYf©VX�\[]REd «»_ Ta�gogJ�K^VBRgV;dBJLK�JLRjTL¤
PSREfgJYJYf3c¶� G JLREJYyBJLU�V!�Ee�JLU2VXfgfge^V�REJY��f5VXTiV8Ta�gogJBc G J&fg[]JYe^RE[BT G V)yBJ�T�[�fgJ`¡�REJ�T G J �L!n��%�e`�g�j_ �ªVjREd]�gVXdBJ
V;e�e�[EWYZªV;T�JYf�T�[�T G J
REJY�µTa�gogJ20ET G J
e��gRBT`VX¹�[X��«»_ Tl�¾oqJYe·Z\e�ZbR G JLUlZ\T�JYf�� Ul[]K T G J
Ò�_ ei�gogJLUa_ Ta�gogJBc�VXe1��JY�\�3VXe�VX�\�5T G J
e�JYTl_a�gVXe�JYf&[]ogJLU�VXT�Z\[]REe�VBogoE�\�]ZbREd&T�[�T G JLK�¤ F�G Z\e�og[Be�e�Zb�EZ��\Z\Tl��Z\e�f5�EJ
T�[�T G J dBJLREJLU¨Z�W
��V)��T G JYe�J
[]oqJLU�VXT�Z\[]REe�VBU¨J
fgJ`¡�REJYf&� Ul[]K��gVXe�Z�W�ogU¨JYfgZ�WLV;T�JYe�[XyBJLU1Ò·_ Ta�gogJ
yXVX�b�EJYeL¤1PSR&[BT G JLU���[]UlfgeLcj��[]U1VBRj��REJY� ZbK^oE�\JLK�JLRjT�JYf�f5VXTiV
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ZbRj��JLUlJLREWYJYe
[X��K¥JLK§�qJLUle G Zbo!VBREf�ZbREWY�b�Ee�Z\[]R!UlJY�bVXT�Z\[]REe)¤·P£T Z\e VX�\e�[��Ee�J`� �E�3T�[�ogU¨[]WYJYe�eHe��¾K��q[B�\Z�W�WLVXT�JYdB[]UlZr�LVXT�Z\[]R�c
�qJYWLVB�Ee�J&e�ZbK�Z\�bVBUlZ\Tl� K�JLV;ei�gUlJYe§VjUlJ^fgJ`¡�REJYf���Z\T G ZbR%T G J&fgJ`¡�REZ\T�Z\[]R%[X� Ò�_ Tl�¾oqJYeLc¶VXWYWY[]UlfgZbREd!T�[�T G JYZbU�e`ogJYWYZ�¡5W
ogU¨[]ogJLUlT�Z�JYeI& 5�&1t�*,+a¤

� T��bVXe�TLc �N%(��%)! ��JLV � �\�!WY[][]oqJLU�VXT�JYe2��Z\T G � � ����!�c3T G J^WY[]REe�TiU�VXZbRBT�K^VBRgVXdBJLK¥JLRBT
e��Ee�T�JLK-[;� �
��!&4)%g�
& .
JLRgt�*,+a¤�Ò�[]REe�TiU�V;ZªRjT�e
K^V)�¼VBogoE�\�!T�[�VXT�TiU¨Zª�g�ET�J§fg[EK^VXZbREe§VBREf!WY�bVXe�e
JY¹ET�JLREe�Z\[]REe)¤^P R�VXfgfgZ\T�Z\[]R�cÊWY[]REe�TiU�VXZbRBT�e
K�VL�
VX�\e�[�JY¹EZ\e�T¶�gJYTl��JYJLR�VXT�T`UlZb�g�ET�J1fg[]K�VXZbREeL¤3Ã�VBRj�ÅogU¨JYfgJ`¡�REJYf§WY[EREe�TiU�VXZbRjT�e¶VBogoE�\�
T�[�fg[]K^V;ZªREe�T G VXT�VBUlJ1�g�EZ\�\T
� Ul[]K VBRB�2JY¹]Z\e�T�ZªREd
ZbREZ\T�ZbVX��f5VXTiV�Tl�gogJBcXei�EW G VXe8�)zX{��
[]UBz,����¤ � �\T G []�Ed G T G J�JY¹EZ�e�T�JLREWYJ�[X�5fg�gRgVBK�Z\W�WY[]REe�TiU�VXZbRBT�e
ZbR �Å�?! 4)%g��ogUlJYyjJLRBT�e2T G J �N%(� %)! e�TiVXT�Z\W^Tl�gogJ&W G JYW � ZªREd�� Ul[]KÏ�gJYZbREd�e�[]�gREf�VBREf%WY[]K^oE�\JYT�JBc �N%(��%)! VBREf
� � ����!%WY[E[]ogJLU�VXT�J�ZbR![]UlfgJLUHT�[�UlJYf5�EWYJ^fg�gRgVBK�Z\W^WY[]REe�T`U�VXZbRBT
W G JYW � ZbREd5¤§PSREfgJYJYf3c�� � ����! oqJLUS��[]U�K�e
fg[]K^VXZbR
U¨JYf5�EWYT�Z\[]REe1�B��K�JLVBREe¶[X�5e`ogJYWYZ�¡5W [EogJLU�VXT�Z�[EREe1VXe�e�[EWYZbVXT�JYf���Z\T G T G J�fgZqp JLU¨JLRBT � ZbREfge1[X��ogUlJYfgJ`¡�REJYf�WY[]REe�TiU�V;ZªRjT�eL¤
FHG J
Ta�goEZbREd�ogUl[EWYJYe�e�Z\e�T G �Ee�WY[]K�oE��JYT�JYf��B�&T G J
ZbRBT�JYd]U�VXT�Z\[]R&[;��T G J�UlJYei�E�\T�eH[X� V;T�TiUlZb�g�ET�J
fg[]K^VXZbR�UlJYf5�EWYT�Z\[]REe
WY[EK^og�ET�JYf��j��� � ���?!1¤ ] []U�JY¹¾VjK^oE�\JBc]�\JYTB��z "�|)��� ����z "�|v}~�v� �,^ ��) � ��s ���gJ
V
WY�bVXe�e·WY[EREe�TiU�VXZbRjT1fgJ`¡�REJYf�VBK�[]REd
T G J�T G UlJYJ V;T�TiUlZb�g�ET�JYe ^]c�)EcgVBREfgsLc]K¥JLVBREZbREd<^4Ì )~ªAsLcj� G JLUlJ
T G J�fg[]K�VXZbREe1[X�3T G JYe�J
VXT�TiUlZb�g�ET�JYe�VBUlJ�ZbRBT�JYdBJLUle
U�VBREdBZbREd�UlJYeioqJYWYT�Z\yBJY�\�¼ZbR!ZbRjT�JLUlyXVX�\e<&ºs-0�uO+ac�& ( 0bzLtO+�VjREf & _a|-0º|BtO+l¤ F�G JLR � � ����! UlJYf5�EWYJYe
T G J�fg[]K^VXZbR![;�Ls � Ul[]K
& _a|-0º|BtO+gT�[�&ºs\Ì�(-0ºu�Ì�zLt�+acg±ÞÀ ¿¢À & (-0º|�*�+a¤ F�G Z\e�UlJYf5�EWYT�Z\[]R�Z�e�ogJLUS��[]U�K¥JYf��Ee�ZbREd � � ����!!ogUlJYfgJ`¡�REJYf�U��E��JYe�� G Z\W G WLVX�\�
�N%(��%)!%[]oqJLU�VXT�Z\[]REe
[ER�Ò�_ Tl�gogJ�yXVX�b�EJYe§VBREf «»_ Ta�gogJYe)¤ F�G J2¡�RgVX�v«»_ Ta�gogJ�VXe�e�[EWYZbVXT�JYf!��Z\T G T G J§VXT�TiUlZb�g�ET�J�s Z\e
T G J¥U¨JYei�E�\T�[X�1T G J�ZªRjT�JLUle�JYWYT�Z\[]R 	 ��� � 0�� �gJYTl��JYJLR�Z\T�e2ZbREZ�T�ZªV;�5«»_ Tl�¾oqJ � zJ�)� 0�& _a|-0º|Bt�+ ��VBREf�T G J�T�JLK^oq[]U�VBU¨� «Y_ Tl�gogJ
� zJ�)� 0�& (-0º|�*�+ �`¤

� ��� �Å�������

FHG Z�e¶e�JYWYT�Z\[]R2[]�ET��\ZbREJYe·VBR2JY¹gVBK^oE�\J�[X�5T G J��Ee�J`� �E�bREJYe�e1[;���N%(��%)!�JY¹ET�JLREe�Zb�EZ\�\Z�Tl�^f5�gU¨ZªREd2T G J�fgJYe�Z\d]R2[X��WY[EK^oE�\JY¹
VjogoE��Z\WLVXT�Z�[EREeL¤ >HJLUlJ
Z\e VXfgf5UlJYe�e�JYf�T G J�¡5JY�\f�[X��K�[B�\JYWL�E�bVBU��EZ\[B�\[Bdj��� G JLU¨JÅ�EZ\[B�\[BdBZ\e�T�e VXZbK VXT�UlJLogUlJYe�JLRBT�ZbREd�T G J
o G JLRE[EK�JLRE[]R2[X�5ogUl[BT�JYZbR2e��gRBT G JYe�Z�e)¤ FHG J·K�[EfgJY�\��ZbREd2[X�5T G Z\e�o G JLRE[EK�JLRE[]R2Z\e�fgJYe�WLU¨Zª�qJYf^e�T�JLo2�B�
e�T�JLo�cXT G Ul[]�Ed G
T G J�VXT�TiUlZb�g�ET�JYeH[X��T G J
WY�ªV;e�eL���V�$��`"u[��VBREfg���V�$��`"u[�,-�_�`��?`¥�?¡5d]�gUlJ�*B�Y¤

FHG J
W G VBU�VXWYT�JLUlZr�LVXT�Z\[]R�[X��VjRB�&dBJLREJ
Z�eHZ�T�e VXe�e�[EWYZbVXT�JYf3cg�gREZ\½¾�EJ2Ñ � � e�JY½g�EJLREWYJBc5�Eei�gVX�\�\��UlJLogUlJYe�JLRBT�JYf�V;e�V
e�JY½¾�EJLREWYJ2[¢yjJLU1T G J�VX�bo G VB�gJYT � � � ��Ò��)� .1�)� F � ¤ FHG J
W G VBU�VXWYT�JLUlZr�LVXT�Z\[]R&[;��VBRj� ogUl[jT�JYZbR&Z�e
VBR��gREZ\½g�EJ�e�JY½g�EJLREWYJ
[;��VBK�ZbRE[X_aVXWYZ\fgeLcgUlJLogUlJYe�JLRBT�JYf^VXe1V
e�JY½¾�EJLREWYJ�[XyBJLU¶VjR§V;�ªo G Vj�gJYT1[;�5Ta��JLRjTl�
W G VBU�VXWYT�JLUleL¤ F�G J�ogUl[BT�JYZbR�e��¾RjT G JYe�Z\e
� Ul[]K V�dBJLREJ§U¨JY½¾�EZbUlJYe
T G J�ogUl[Ef5�EWYT�Z\[]R�[X� K¥JYe�e�JLREdBJLU p � � c�UlJLogUlJYe�JLRjT�JYf�VXe V�e�JY½g�EJLREWYJ�[¢yjJLU�T G J§V;�ªo G Vj�gJYT
� � ����Ò���� . � � � �b¤ F�G J§ogUl[jT�JYZbR�e��¾RjT G JYe�Z\e
Z�eH��[]U�K^VX�\�\��UlJLogUlJYe�JLRBT�JYf��j��T G J�WY[EK^og[Be�Z�T�Z�[ER�[X�1e�JYyjJLU�VX��� �gREWYT�Z\[]REe
[XyBJLU�e�JY½g�EJLREWYJYeL¤

� � �����������
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C -> G
G -> C
T -> A
A -> U

...ATCGTCAGTATTGAACCGATAAAACGTTGAGGTTACATAG...

GAG (termination codon)TCA

GTATTGAACCGATAAAACGTT

tr
an

sc
ri

pt
io

n
tr

an
sl

at
io

n

CAU  AAC  UUG  GCU  AUU  UUG  CAA

M(amino-acid)

K P M F Q M Y

DNA

DNA coding sequence

messenger RNA

protein sequence

protein Lactose

(initiation codon)

] Z�dE�gUlJ *)\¶nEZbK^oE�\Z�¡5JYf K¥[]fgJY�3[;��ogUl[BT�JYZbR8e��¾RjT G JYe�Z\eH�£U¨[]K¸Ñ � � ¤

Ð��ET�T G J �����
fg[]JYe�RE[BT·ogU¨[¢yEZ\fgJ T G JÅ�Ee�JLU ��Z\T G T G J ZbK^oE�\JLK�JLRjTiVXT�Z�[ER^[X�3T G J
f5VXTiV
WY[EREe�TiU��EWYT�[EU�{v��� &��O� "~�gc
� G Z��\J
Z\T¶Z�e�U�VXT G JLU¶�Ee�J`�£�E��T�[
T G J�fgJYe�WLUlZboET�Z\[]R�[X� ogU¨[BT�JYZbR�dBJLREJ VjREf�ogUl[BT�JYZbR�¤ F�G JLUlJHJY¹]Z\e�T�T G UlJYJ���VL�Ee¶T�[
fgJ`¡�REJ
e`�EW G V�f5V;TiV�WY[]REe�T`U��EWYT�[]UY¤
zj¤ F�G J �Ee�JLU�K^V)� �Ee�J�T G J � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z\[]R �bVBREdE�gVXdBJB¤ >H[X��JYyBJLUYc
T G J�f5V;TiV�WY[]REe�TiU��EWYT�[]U

{~����&
�O� "v�¼K^V)�©RE[BT^UlJLogU¨JYe�JLRBT&V�fgZbUlJYWYT&VBREf �gREZ\½¾�EJ�JY��JLK¥JLRBT&ZbR%T G J�VBogoE�\Z\WLVXT�Z\[]R�fg[EK^VXZbR�c·RgVjK�JY�\�
K�[B�\JYWL�E�bVBU �EZ\[B�\[Bdj�B¤ F�G J
e`VBK�J
e�JY½¾�EJLREWYJ2[X�¶W G VBU�VXWYT�JLUle�WY[]�E�\f�e�TiVjREf&�Þ[]U��q[BT G V p � � VBREf�V�ogUl[BT�JYZbR�c
� G Z\W G WY[E�E��f%�gJ�VBK��EZ\d]�E[]�Ee)c�T G �Ee�U¨JYei�E�\T�ZbREd�ZbR�� �gUlT G JLUHJLU�Ul[]REJY[]�Ee
WY[EK^og�ETiVXT�Z\[]REe
[;�·T G J^������VB�g[]�ET
T G JYe�J�e�JY½¾�EJLREWYJYe
VBREf�VB�q[]�ET�� G VXTHT G JY� K¥JLVBR�T�[^UlJLogU¨JYe�JLRBT)¤

|q¤ F�G J �Ee�JLU�K^V)��WLUlJLVXT�J·T G J REJY� f5VXT`V
WY[]REe�TiU��EWYT�[]U·�£Ò�_ Tl�¾oqJL�B{~����&
�O� "v�¾cBV;e1V�Ò�_ ei�g�j_ Tl�gogJ�[;�$�)z�{ ��cXe`�EW G
T G VXT�Z\T�ZbR G JLUlZ\T�e
T G J
e��¾RjTiVX¹�VBREf G VBREfg�\ZbREd�[X��«Y_ Tl�gogJYe�� Ul[]K �)z�{ ��¤

Mq¤ F�G J��Ee�JLU�K�VL���Ee�J!T G J G [Be�T^�bVBREd]�gV;dBJ!T�[!� �E���\� ZªK�oE��JLK¥JLRBT�T G J�f5VXT`V!Tl�¾oqJ�{v��� &��O� "~�g¤ c¶JYTLc�T G Z\e
e�[B�b�ET�Z\[]R�fg[EJYe RE[BT�VX�\�\[X�µ� �gUlT G JLU�VXT�TiU¨Zª�g�ET�J fg[]K�VXZbREe�T�[^�gJ
ZbRjyB[B�\yBJYf�ZbR������
ZbRj�ÞJLU¨JLREWYJYeÅVBREf�W G JYW � ZbREd
ogUl[]WYJYe�e�JYeLc�ei�EW G V;e�eiogJYWYZbVX�\Zr�LVXT�Z\[]R¦[]U�VXT�TiVXW G K�JLRjTL¤

FHG J�e�JYWY[EREf©e�[j�ª�ET�Z�[ER�Z\e�[]�jy]Z\[]�Ee��\�%T G J�K�[je�T§VBogogU¨[]ogUlZbVXT�J G JLUlJBc�JYeiogJYWYZbVX�\�\��e�ZbREWYJ�[]oqJLU�VXT�Z\[]REe�[XyBJLU
e�J`_
½g�EJLREWYJYe^WLVBRvT G JLR%�gJ�ZbK^oE�\JLK�JLRjT�JYf VjREf �qJYWLVB�Ee�J «»_ Tl�¾oqJYe�� Ul[]K {~��� &��O� "v����Z\�\��Tl�¾oqJ VXT�TiUlZb�g�ET�J&fg[]K^VXZbREe
� G Z�W G T G JLR���Z\�\� �gJ�ZbRByB[j��yjJYf ZbR�e�JYTl_a�gVXe�JYf ogU¨[]WYJYe�e�JYeL¤'S G JLR�WLUlJLVXT�ZbREd�T G J!Ò�_ Tl�¾oqJR{~��� &��O� "v�gc
�N%(��%)!
Vj�ET�[]K^VXT�Z�WLV;���\�!WLUlJLVXT�JYe�{v��� &��O� "~� �+" 3�}~� �]¤ F�G J �Ee�JLU
WLVBR!JYZ\T G JLU2�Ee�J^Z\T�[]U
WLUlJLVXT�J�Ò�_ ei�g�j_ Tl�gogJYe�[;�·Z\T2�Þ[]U
V
�qJYT�T�JLU�¡5TH��Z\T G VX�bo G VB�qJYT�e
� G Z\W G e�JY½¾�EJLREWYJYe
[X�¶Z\T�e VBogoE�\Z\WLVXT�Z\[]R!VBUlJ
WY[EREe�TiU��EWYT�JYf�[XyBJLU»¤

Ò��ªV;e�e�JYe������%��`"u[�,-�_�`��?`ÅVBREf����V�$��`"u[�v�ÅVjUlJÅogVjUlT��\��fgJYe�WLUlZb�gJYf��gJY�\[X��c5�Ee�ZbREd��Ee�JLUS_ fgJ`¡�REJYf!Ò�_ Tl�¾oqJ�VBREf��Ee�JLUS_
fgJ`¡�REJYfv� �gREWYT�Z\[]REe�fgJ`¡�REJYf���Z\T G ZbR©REJY� Ò�_ Tl�gogJ^fgJ`¡�REZ\T�Z\[]REeLc � G Z\W G VBUlJ��Ee�JYf©T�[�ZbRj��JLU��gR � RE[X� R%VXT�TiU¨Zª�g�ET�J
yXVX�b�EJYe���[]U�ogVjUlT�Z\WL�E�bVBU�ZbREe�TiVBREWYJYe
[X�¶T G J
WY�bVXe�e�JYe^�>e�JYWYT�Z�[ER�|g¤UbE�Y¤
��M : O�O��������
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$ &D$ � $�� $ �-��e�x��
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O
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��� B N�g������

� G JLUlJ5"1� �( $&)�?� |"2�zO�"3�|"��zX� ������WY[EU�UlJYeioq[]REfge¶T�[
T G J�¡5�\T�JLU¨ZªREd�K�JYW G VBREZ\eiK�VBREf " � �/ %&)����|12
zO�13�Z\e·RgVjK�JY�\�
ogU¨[]WYJYf5�gU�V;� V;T�TiVXW G K�JLRjTO�Þe�JYWYT�Z\[]R&|g¤Ub]�Y¤¶Ð�[BT G VBUlJ
K^VXZbRE�\����V)�]e�T�[�WY[]K^og�ET�J��>[EU·U¨JYTiUlZ\JYyBJL��T G J
y¢V;�ª�EJYeH[X��T G J
V;T�TiUlZb�g�ET�JYe2T G JY�©VBUlJ&VXe�e�[EWYZbVXT�JYf%��Z\T G ¤¼PSR�T G J VB�q[XyBJ^JY¹gVBK^oE�\JBc������ 
 Z�e^V�WY�bVXe�e�[X��T G J � RE[X���\JYfgdBJ��gVXe�JB¤] �gREWYT�Z\[]REe§ogU¨J`¡5¹]JYf��B�����)|!VBUlJ�fgJ`¡�REJYf%ZªR �N%(��%)! ��Z\T G ZbR�T G J&Ò�_ Tl�¾oqJ<{v����&
�a� "v� ��"�3�}v� �^VBREf%�Ee�ZbREd�T G JG [je�T��bVBREdE�gVXdBJB¤ F�G JY�§VjogoE����T�[
ogVBUlT�Z�WL�E�bVBU e�JY½g�EJLREWYJYe·VBREf�WY[]U�U¨JYeiog[]REf�T�[��gV;e�Z\W�K�VBREZbog�E�ªV;T�Z\[]REe�[X�5e�JY½g�EJLREWYJYe
e`�EW G VXe�JY¹]T`U�VXWYT�Z\[]R2[X�5ei�g�j_ e�JY½¾�EJLREWYJYeLcETiU�VBREel��[]U�K^VXT�Z�[ER
� Ul[]K VBR�VX�bo G VB�qJYT1T�[
VBRE[BT G JLUYcXJYT�WB¤ F�G JYe�J�� �gREWYT�Z\[]REeLc
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W G [Be�JIYI��Z��gJYWLVj�Ee�J�Z\T
WY[]K�JYe
��Z\T G []REJ2[X�¶T G J§K�[je�T�JY¹gogUlJYe�e�Z\yBJ
Tl�gogJ
e��Ee�T�JLK�¤ Î T G JLU�Tl�¾oqJ
e��]e�T�JLK�e�ei�EW G VXe�T G JYe�J
[X�1nEZbK§�E�bV�[EU�ÒHÌ~Ì+ogJLUa�Þ[]U�K Tl�gogJ
W G JYW � ZbREd �g�ETHT G JY��fg[
RE[jT·VX�\�\[X� [EREJ�T�[§�g�EZ\�\f�e`�g�Ee�JYT�e1[;� yXVX�b�EJYe VXe�fg[]K^VXZbR�[X�3T G JÅV;T�TiUlZb�g�ET�JYe���Z\T G []�ET G V)y]ZbREd�T�[�ogUl[BdEU�VBK VOWY�bVXe�e
T G VXT ��[]�E�\f��gJ�T G J2ZbK^oE�\JLK�JLRBT`VXT�Z\[]R![X��T G J�e`�g�j_ Ta�gogJB¤2Ò�[]REe�JY½g�EJLRBT����Bc�T G [Be�J�Tl�¾oqJ�e��Ee�T�JLK�e
fg[�RE[BT G VBREfg�\J
T G J fgZbK�JLREe�Z\[]R8WY[]U�UlJYe`og[]REfgZbREd&T�[�ei�g�Ee�JYT�e�[X��yXVX�b�EJYe¥�b«Y_ Tl�gogJYei��[X�¶�Eei�gVX��f5VXTiV2Tl�¾oqJYe���Ò�_ Tl�¾oqJL�YcE� G JLUlJLVXe�Z\T�Z\e
[EREJ§[;�·T G J�eioqJYWYZº¡5WYZ\T�Z\JYe&[X� �N%(��%)!�¤ FHG Z�e2�bVXW � [X��ei�g�Ee�JYT�K^VjRgVXdBJLK�JLRjT
JY¹¾oE�bVXZbREe2� G �!��J�fgZ\f©RE[BT��Ee�J�VjR
JY¹EZ\e�T�ZbREd&Ta�gogJ
e��]e�T�JLK�T�[^�gJ�VXf5VBoET�JYf!VBREf�WY[]RgREJYWYT�JYf�T�[^T G J������B¤

F �gogJ�e��Ee�T�JLK¥e§VBUlJ&T G J��gVXe�Z�W�[;�HV;�ªK¥[Be�T^VBRj��e��Ee�T�JLKÏZbR%WY[]K^og�ET�JLU2e�WYZ\JLREWYJB¤%Ã![Be�T�[;� T G J&T G JY[]UlJYT�Z\WLVX�
ogU¨[]og[Be`VX�\e�VjREf�e��]e�T�JLK¸ZªK�oE��JLK¥JLRBTiV;T�Z\[]REe�[X��[E�EmaJYWYT¨_ []UlZ\JLRBT�JYf�f5VXTiV�K¥[]fgJY�\e VBU¨JÅUlJYe�TiUlZ\WYT�JYf�T�[�T G J
og[Be�e�Zb�EZ��\Z\Tl�
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[;� fgJ`¡�REZbREd�[]RE�\��JLR]�gK�JLU�VXT�JYf�e�JYT�e &ºÐ ´
´
´ (B{5c'! p (BtO+l¤
>�[X��JYyBJLUYc T G J�[]�EmlJYWYTl_ []UlZ\JLRjT�JYf�f5VXTiVvK�[]fgJY� F Ã
&�Ð1f5Ð��3tjMJ+�Z\e·T G J�¡�Ule�T1T G VXT�Z\e1��[]U�K�VX�\����WLVBogVB�E�\J [;� fgJLV;��ZbREd^�HZ�T G VBU��EZ�T`U�VBUl��e�JYT�JY¹¾ogUlJYe�e�Z\[]REe�VBREf oq[X�·JLU¨Ta�gogJYe
ZbR8T G J�WY[]RjT�JY¹ET�[X�¶ei�g�j_ Tl�¾oEZbREd�VBREf!K��E��T�ZªoE�\J�ZbR G JLUlZ\TiVBREWYJB¤ ] [EU�ei�EW G V^og�gU�oq[Be�JBc F Ã�ogJLU�K¥Z�T�e�VBU��EZ\TiU�VBU¨��e�JYT
JY¹gogUlJYe�e�Z�[EREe��>JLR]�gK¥JLU�VXT�JYf�e�JYT�e
VBREf¼ogUlJYfgZ\WLVXT�Z�yjJ^e�JYT�e
fgJ`¡�REJYf�VXe ��� \��@¹��¶� � �/!X�·V;e ��JY�\��_ Ta�gogJYfvJY¹¾ogUlJYe�e�Z\[]REeL¤
FHG JLUlJ`�Þ[EUlJBc �N%(��%)! Z�e&WY[]K^ogVjU�VB�E�\J�T�[ F Ã�¤¶P REfgJYJYf3c��N%(��%)! fgJLVX�\e���Z\T G ogU¨JYfgZ�WLV;T�Z\yBJ!e�JYT�e&T�[][¦N ��Z\T G
JLRE�gK�JLU�V;T�JYf!e�JYT�e�VXe
��JY�\��N c3T G U¨[]�Ed G �q[BT G T G J§Tl�goEZbREd�[X�1¡5�\T�JLUle�VBREf!T G J�e�T�[]U�VXdBJ�[;�·fg[]K^V;ZªRvUlJYf5�EWYT�Z\[]REe
WY[EK^og�ET�JYf©�j��T G J^WY[EREe�TiU�VXZbRjT§K^VjRgVXdBJLK�JLRjT§K�[Ef5�E�\J � � ����!+�>e�JYWYT�Z�[ER�b5¤q*g¤º|B�Y¤ FHG J�eioqJYWYZ�¡5T�Z\JYe^[X���N%(��%)!
� G Z�W G fgZ\e�T�ZbREd]�EZ\e G JYe¼�qJYTl�·JYJLRµÒ�_ Tl�gogJYe�VBREf¬«»_ Ta�gogJYe&WY[]�E�\f VXWYTi�gVX�\�\� �qJ�VXf5VBoET�JYfµT�[©VjR�[]�EmlJYWYTl_ []U¨Z�JLRjT�JYf
f5V;TiVB�gVXe�J
e��Ee�T�JLK�� G [Be�J
fgJYe�Z\d]REJLUle
��[]�E�\f��\Z � J�T�[^ZbRjT�JYd]U�V;T�JÅK¥[]UlJ
JY¹gogUlJYe�e�Z\yBJ2��V)�Ee�T�[�eiogJYWYZ�����T G J
��JLVXTi�gUlJYe
[;��[]�EmlJYWYT�WY�bVXe�e�JYe)¤

�l.�d ��!�� ! � �8Mv. ���
	iM E0P E0h0@
eg@ �8Ejh0E�H Ej;�MIH�7 P @
=8@?k$; HJ48KL;�M
F �gogJ2WY[B�\��JYWYT�Z�[ER�JY¹ET�JLREe�Zb�EZ\�\Z�Tl��Z\e
e�T�Z��\�1V&ogUl[]�E�\JLK-ZbR�K�[Be�T �����»e
ZªR�T G J^VBU¨JLV^[X�1fgJYe�WLUlZboET�Z\[]R!�\[BdBZ\W�e��Ee�T�JLK�eLc
��[]U�JY¹gVBK^oE�\JB¤¶Ñ
JYeioEZ\T�JHe�[]K�J�ZbREWY[]K�oE��JYT�J
e�[B�b�ET�Z\[]REeLcjei�EW G VXe���%g�+�
�,��ZbR��T� Z��L��� ��[]U��! ��)����z#"�}��?��ZbR $ !$!&%�c
[ERE���%Tl��[¼e��]e�T�JLK�e^ogUl[Xy]Z\fgJ�T G J��Ee�JLU���Z\T G Tl�gogJ�WY[j���\JYWYT�Z\[]R �£V;WYZ��\Z\T�Z\JYe�ZbR�ei�EW G V���V)��T G VXT�Ta�gogJ�W G JYW � ZbREd
U¨JLK^VXZbREe e�[]�gREf3¤ FHG J���%g���
�	�+ogUlJYfgZ\WLVXT�J§[;� � � Z��L��� �8Z\e WL�gU�U¨JLRBT��\��e�Ti�EfgZ\JYf�ZbR�[]UlfgJLU�T�[^fgJLVX�3��Z\T G WY[]REWYJLoET
e`�g�Eei�gK^oET�Z\[]R &ºÐ�P�Ã�tBu,+a¤

FHG J�e��]e�T�JLKD����
T%�4 &æÃ!ÑTS tgz)c Î ÃRS tBu,+ÅogUl[Xy]Z\fgJYe^T G J��Ee�JLU���Z\T G V�ogVjUlT�ZbVX��Tl�¾oqJ�WY[B�\��JYWYT�Z�[ER JY¹ET�JLRj_
e�Zª�EZ\�\Z\Tl�Bc·VX�\T G [E�Ed G RE[!Tl�gogJ&e��]e�T�JLK#Z\e�VXe�e�[]WYZbVXT�JYf©��Z\T G ����
T%�4�¤�PSR%[]UlfgJLUOT�[¼VXfgf�V!REJY��f5VXTiV�Tl�gogJBc�T G J
�Ee�JLU·K��Ee�T�fgJ`¡�REJ�VBU¨[]�gREf^¡g��T�JYJLR�� �gREWYT�Z\[]REe���Z\T G ZbR&T G J
�����j¤ F�G JYe�JH� �gREWYT�Z\[]REe �gVXe�Z\WLVX�\�\��WY[]U�U¨JYeiog[]REf�T�[�T G J
G VjREfg��ZbREd�[X�·ei�g�Ee�JYT�e
[X�·yXVX�b�EJYe�[X�1T G J¥REJY�¸Tl�¾oqJ§T G VXT WLVjR¼�qJ^WY[]REe�T`U��EWYT�JYf!��Z\T G T G J � RE[X���\JYfgdBJ&UlJLogUlJYe�JLRj_
T`VXT�Z\[]Rv�ªVjREd]�gVXdBJB¤ Î REWYJ�T G JYe�J&� �gREWYT�Z\[]REe�VBUlJ&� UlZ\T�T�JLR©�j�©T G J �Ee�JLU»c¶T G J�REJY� f5VXT`V�Tl�¾oqJ�Z\e^WY[]RgREJYWYT�JYf�T�[
� �	
 %�4�¤ p JY�bVXT�Z\[]REe G ZboEe
ei�EW G V;e�ei�g�Eei�gK^oET�Z�[ER�WLVBR8T G JLR��qJ�e�[]�gREfg�\��W G JYW � JYf�[]U�ZbRj��JLU�UlJYf3¤ F�G J�K�VBRgREJLU�ZbR
� G Z�W G ����
T%�48ZbRBT�JYdEU�VXT�JYe�REJY� f5VXT`V�Tl�gogJYe�Z\e�T G JÅUlJYe`�E��TH[X��T G JÅK�[Ef5�E�bVBU�[]U¨d]VBREZr�LVXT�Z\[]R&[X��T G J
� G [B�\J
ZbK^oE�\J`_
K¥JLRBTiV;T�Z\[]R![X��T G J �����BcÊT G VXT��\JLVXfge�T�[�T G J^fg�¾RgVjK�Z\W�WLUlJLV;T�Z\[]R�[;���\ZbR � e¥�qJYTl�·JYJLR G [Be�T
�bVBREdE�gVXdBJ�ogUl[Bd]U�VjK�e
VjREf©T G J������`_ fgJ`¡�REJYf W G JYW � ZbREd©ogU¨[]WYJYe�e�JYeL¤�SµZ\T G T G Z\e�e�[B�b�ET�Z\[]R�c�T G J��Ee�JLU�K��Ee�T�e�T�Z\�\� ogUl[BdEU�VBK#e�JYTl_a�gVXe�JYf
[EogJLU�VXT�Z�[EREeLc�� G JLUlJLVXe��q[BT G T G J G Z�JLU�VBUlW G Z�WLV;�1[]UldEVBREZr�LVXT�Z\[]R�[X� �N%(��%)! �Âe�Ò�_ Tl�¾oqJYe�VBREf!T G J�ZªK�oE��JLK¥JLRBTiV;T�Z\[]R
[;��og[X��JLUle�JYT�V;��djJL�gU�VXJ�VXe©«»_ Ta�gogJYe�ogJLU�K¥Z�T�T G J�ZªR G JLU¨Z�T`VBREWYJ�[X�·T G [Be�J^[]oqJLU�VXT�Z\[]REe)¤�SµZ\T G �N%(��%)!1c�[]RE�\�!T G J
�gV;e�Z\W
[]ogJLU�V;T�Z\[]REe G VLyjJ T�[��gJ
fgJ`¡�REJYf��j�^T G J��Ee�JLU»¤�Ð�JYe�Z\fgJYe
T G J
�Ee�JLU�WLVBR&fgZbUlJYWYT��\� U¨JL�Ee�J
JY¹]Z\e�T�ZªREd&ogUl[Bd]U�VjK�e
� Ul[]K�ogUl[jd]U�VBK^K¥ZªREd���Zb�gU�VjUlZ\JYeLc5�HZ�T G []�ET VBRj�^� �gUlT G JLUHVXf5VBoETiVXT�Z�[ER�¤

FHG J fgJYe�Z\d]R�[X�	�N%(��%)! G VXe��gJYJLR&VXW G Z\JYyBJYf�VXWYWY[]UlfgZbREd�T�[O�Þ[]U�K^VX�g[]�Ee�JLU¨y¢VXT�Z\[]REe�WY�\[Be�J
T�[2T G [Be�J Ð
¤6.�VXZbREJYe
U¨JLog[]UlT�JYf¼ZbR:& .�V;ZªtjMJ+·U¨JYd]VBUlfgZbREd�f5V;TiV^Tl�gogJ^JY¹ET�JLREe�Zb�EZ\�\Z\Ta��VBREf©�����YeL¤�nETiVBU¨T�ZbREd�� Ul[]K T G J � RE[¢�H��JYfgdjJ�UlJLogUlJ`_
e�JLRBTiV;T�Z\[]R%e�JLUlyBJLU ´
p nA& .2VXZbtgz +ac1Ð
¤ .2VXZbREJYe oq[BZbRBT�JYf []�ET�T G VXT^fgJYe�WLUlZboET�Z\[]REe�[X� WY[]REWYJLoET�e�ZbR'�/�B��K^V)���gJ
WY[EREe�Z\fgJLUlJYf V;e§V�e`ogJYWYZ�¡5W � ZbREf©[X� UlJYWY[EUlf�Tl�¾oqJYeL¤�nE[]K�J&e�JYTl_a�gVXe�JYf�WY[]REe�TiU�VXZbRBT�e2� G Z\W G VBogoE�\��T�[�T G Z\e�Ta�gogJBc
K�VL���qJ UlJYe�[B�\yBJYf �Ee�ZªREd!Z\T�e^�gVXe�Z\W&[]ogJLU�VXT�Z\[]REeL¤�PSREfgZ\y]Z\f5�gVX�\e�VBUlJ�T G JLR�WY[EREe�Z\fgJLUlJYf VXe�yXVBUlZbVB�E�\JYe�U�VjREdBZbREd¼ZbR
U¨JYWY[]Ulf�Tl�gogJYeL¤ F�G Z\e^VBogogUl[]VXW G Z\e^e�ZbK�Z\�bVBU�T�[�T G J^[EREJ�[X���N%(� %)! � G Z\W G K^VBRgVXdjJYe�ZbREe�TiVBREWYJYe&VXe�yXVX�b�EJYe^[X�
e�TiVXT�Z\WLVX�\�\��WY[]REe�T`U�VXZbREJYf U¨JYWY[]Ulf�Tl�gogJYeL¤�Ð�JYe�Z\fgJYeLc1Ð
¤ .2VXZbREJYe^oEZªREe�fg[¢�
R!WY[]REWYJLoET�fgJYe�WLUlZboET�Z\[]R�K^VBRgVXdjJLK�JLRBT
[ERBT�[�T G J2eiVBK�J�Vj�Ee�TiU�VXWYT�Z�[ER��\JYyBJY��[X��T G J�K^VBRgVXdBJLK¥JLRBT�[;�·VBRB�&ei�g�Ee�JYT
[X�¶y¢VX�b�EJYe
TiV � JLR&ZbR�V�f5VXTiV�Tl�gogJ
T G VXT
Z\e�VXe�e�[]WYZbVXT�JYf¼�HZ�T G V&WY[EREe�TiU�VXZbRjTÅV;��djJL�gU�Vg¤�PSR �N%(��%)!1c�T G JYe�J§f5V;TiV^Tl�gogJYe�VBU¨J¥Ò·_ Ta�gogJYe)c5� G Z\�\J&T G J�ei�g�Ee�JYT�eLc
� G Z�W G VjUlJ
Z\fgJLVX�\e ZbR ´
p n&��[]U�K^VX�\Z\eiK�c�VBUlJ©«»_ Tl�¾oqJYeL¤

FHG J�fgJYe�WLUlZboET�Z\[]R �\[BdBZ\W!e��Ee�T�JLK @���!A��!CB $ ogUl[XyEZ�fgJYe�T G J��Ee�JLU^�HZ�T G T G J!VB�EZ\��Z\Tl� [;�Åe�[E�gREfg��� fgJ`¡�REZbREd
REJY�#Tl�gogJ!fgJYe�WLUlZboET�[EUleL¤ F [ VXfgf V�REJY�#fgJYe�WLU¨ZªoET�[]UYc
T G J��Ee�JLU G V;e�T�[©�
UlZ\T�J!T G J!WY[]fgJ�[;�§e�[]K¥J¼e`ogJYWYZ�¡5W
RE[EU�K^VX�\Zr�LVXT�Z\[]R&[]oqJLU�VXT�Z\[]REe)¤ FHG J
JY¹]T�JLREe�Zª�EZ\�\Z\Tl�¼ogUl[]oqJLUlTl��[X�	�N%(��%)!�Z\e�WY[EK^ogVBU�VB�E�\JBcEZbR&e�[]K�J
JY¹ET�JLRBT)c]T�[�T G J
fgJYe�WLUlZboET�[]U
JY¹ET�JLREe�Zb�EZ\��Z\Tl��[X� @��?!���! B $ &ºÐ�Ð�tB|O+a¤�PSREfgJYJYf3c��q[BT G e��Ee�T�JLK�e�VBU¨J§VXZbK�JYf©V;TÅogUl[XyEZ\fgZªREd�T G J^�Ee�JLU
�HZ�T G V2WL�Ee�T�[EK�Zr�LVB�E�\J§UlJLogUlJYe�JLRBTiV;T�Z\[]R&�bVBREd]�gVXdBJBcET G �Ee�ZbK^ogUl[Xy]ZbREd^Z\T�eHdBJLREJLU�VX��JY¹gogUlJYe�e�Z\yEZ�Tl��VXWYWY[]UlfgZbREd^T�[�T G J
e`ogJYWYZ�¡5W�UlJY½g�EZªU¨JLK�JLRBT�e�[X��VBR�VBogoE�\Z\WLVXT�Z\[]R%fg[]K�VXZbR�¤�Ñ
JYe�WLUlZboET�[]U
JY¹ET�JLREe�Zb�EZ\��Z\Tl��WY[]�E�\f��gJ�VXW G Z\JYyBJYf%��Z\T G T G J
ogU¨JYe�JLREWYJ�[X� �N%(��%)!�c��g�ET�RE[jT VX�\[]REd&T G J�eiVjK�J���V)��Z\T
Z\e
fg[]REJ�ZbR @��?!���! B $ ¤�P REfgJYJYf3c3RE[]U�K�VX�\Z��LV;T�Z\[]R�Z�e�V
ogU¨[]WYJYe�e�[X���N%(��%)!�c]U�V;T G JLU¶T G VjR§V2ogUl[EWYJYe�e1[X��T G J �����B¤ F�G JLU¨J`�Þ[]U¨JBcXT�[§VXfgf&V
REJY� fgJYe�WLUlZboET�[EU¶��[]�E�\f U¨JY½¾�EZbUlJ
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T G J�K�[]fgZ�¡5WLVXT�Z�[ER�[;��T G J
Tl�goEZbREd ogUl[EWYJYe�e§�ÞZªRjT�JLU�ogU¨JYTiVXT�Z\[]R8[X��T G J������
T�[¢��VBU¨fge1¡5JY�\fge
[X��«»_ Tl�¾oqJYei��ZbREe�T�JLVXf�[X�
T G J�VXfgfgZ\T�Z\[]R�[X�¶e�[]K¥J�RE[]U�K^VX�\Zr�LVXT�Z\[]R8[]ogJLU�VXT�Z\[]REeL¤
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FHG J��Eei�gVX�¶f5VXT`V&Ta�gogJYe�V)y¢VXZ\�bVB�E�\J�ZbR�V � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRBTiV;T�Z\[]R!e��Ee�T�JLK�c3RgVjK�JY�\��T G J�Tl�¾oqJ^WY[B�\�\JYWYT�Z\[]R%[X�
T G J������BcgVBU¨J�RE[BT VX�\��V)�]e�ei�XW�WYZ\JLRjTLcgJYeioqJYWYZbVX�\������[]U�T G J
fgJYyBJY�\[]ogK�JLRjT
[X� � RE[X���\JYfgdBJ��gVXe�JYeHT G VXT UlJY½g�EZbUlJ
T G J
G VjREfg��ZbREd%[X�
WY[]K^oE�\JY¹�f5VXTiV!e�TiU��EWYTi�gUlJYe��l¿XÀæÁgÀ K¥[B�\JYWL�E�ªVjU��EZ\[B�\[BdB�g�Y¤ FHG Z�e�ogUl[]�E�\JLKÄUlJY�\Z\JYe ogVBU¨T��\�©[]R%Tl�gogJ
W G JYW � ZbREd�VBREf�WY[]K^oE�\JYT�JLREJYe�e
[X�¶ZbRj�ÞJLUlJLREWYJ^ogUl[EWYJYe�e�JYe
��Z\T G ZbR�T G J � RE[X���\JYfgdBJ��gVXe�JYeL¤

FHG J
Ta�gogJ
e��]e�T�JLK �N%(��%)! G VXe �qJYJLR&fgJYe�Z\d]REJYf�VBREf�ZbK^oE�\JLK�JLRjT�JYf!ZbR&[]UlfgJLU�T�[¥ogU¨[¢yEZ\fgJ�VBR&[]�EmlJYWYTl_a�gVXe�JYf
�����
��Z\T G �£�E�\�3Tl�gogJ
WY[B�\��JYWYT�Z�[ER�JY¹ET�JLREe�Zb�EZ\��Z\Tl�B¤ FHG Z�e�Z\e VXW G Z\JYyBJYf�T G Ul[E�Ed G T G J Tl��[�WY[E[]ogJLU�VXT�Z\yBJ
�\JYyBJY�\e�[X�	�N%v�
��%)!�¤ F�G J2¡�Ule�T
��JYyjJY� ��Ò�_ Tl�¾oqJYei�HfgJLVX�\e
��Z\T G f5VXTiV�Ta�gogJYe
ZbK^oE�\JLK�JLRjT�JYf�ZbR!T G J G [je�T �bVBREdE�gVXdBJB¤ F�G J�e�JYWY[]REf
�\JYyBJY�3��«»_ Tl�¾oqJYei�ÊfgJLVX�\e¶��Z\T G ei�g�Ee�JYT�e¶[X�5y¢V;�ª�EJYe¶T G VXT�VjUlJ·�g�EZ\�\T¶ZbR�T G J � RE[X���\JYfgdBJ·U¨JLogUlJYe�JLRjTiVXT�Z\[]R2�bVBREd]�gVXdjJ1T G JLR
ZbRjyB[B�\yBJYf&ZbR^T G J
�����HW G JYW � ZbREd�VBREf&ZªRj��JLUlJLREWYJ�ogUl[EWYJYe�e�JYe)¤ FHG Z�e�e�JYWY[EREf���JYyjJY�5[X�3Tl�¾oqJYe�VXWYTi�gVX�\�\�^fgZ\e�T�ZbREd]�EZ\e G JYe
�N%(��%)!�� Ul[]K+V;����[BT G JLU¶Tl�¾oqJ�e��Ee�T�JLK�e�fgJYe�Z\d]REJYf&��[]U1ogUl[jd]U�VBK^K¥ZªREd2�bVBREd]�gVXdBJYe)¤�P£T�WY[]U�UlJYeioq[]REfge�T�[
T G J
UlJYei�E�\T
[;��T G J�VXWYTi�gV;�3Tl�¾oEZbREd^[X�¶V � RE[X���\JYfgdBJ��gVXe�JB¤¶P�T�e�ZbK^oE�\JLK�JLRBT`VXT�Z\[]R�Z\e�fgZ\e�TiUlZb�g�ET�JYf�VBK�[EREd¥Ò·_ Ta�gogJYe
VXWYWY[]UlfgZbREd
T�[§T G JYZªUHeioqJYWYZº¡5W^ogUl[EogJLUlT�Z\JYeH�Þ[EU1T G J�JY¹gogUlJYe�e�Z\[]R8[X��e`�g�Ee�JYT�eL¤

Î R2[]REJ G VBREf3c �N%(� %)!&Z\e1V�oq[B�\�¾K¥[]U�o G Z\W�Tl�¾oqJ¶e��Ee�T�JLK f5�EJ1T�[�T G J G Z\JLU�VBUlW G Z\WLVX�5VBREf2dBJLREJLUlZ\W1[]U¨d]VBREZr�LVXT�Z\[]R
[;� Ò�_ Tl�gogJYeL¤ F�G Z\eÅK�JLVjREe T G V;T REJY� Ò�_ Tl�gogJYe
K^V)� �qJ§VXfgfgJYf�T G Ul[]�Ed G fg�gRgVBK�Z\W�ogUlJYfgJ`¡�REJYf!��ZbR � e
T G VXT��N%v�
��%)! e�JYT�e^�go �qJYTl�·JYJLR%T G J�ZªK�oE��JLK¥JLRBTiV;T�Z\[]R�[X�
T G J�f5VXT`V�Tl�gogJYe^ZbR�T G J G [Be�T^�bVBREdE�gVXdBJ�VBREf�T G J)�
��!&4)%g�
�����B¤:S G JLR�V©REJY� Ò·_ Ta�gogJ�Z\e VXfgfgJYf ZbR �N%(��%)!1c�T G J G VBREfg�\ZbREd�[X�
Z�T�e�WY[]K�og�ET�JYf «»_ Tl�¾oqJYe^Z\e^� �E�\�\� VBREf
Vj�ET�[]K^VXT�Z�WLV;���\�&dBJLREJLU�VXT�JYf��B� �N%(��%)!�¤

Î R T G J�[BT G JLU G VBREf3c���J!og[BZbRjT�JYfµ[]�ET�T G J�JY¹EZ�e�T�JLREWYJ�[X�§VBR�Z\e�[]K�[]U�o G Z�e`K��gJYTl��JYJLR�T G J «»_ Tl�¾oqJ��\JYyBJY�
[;� �N%(��%)!+VBREf T G J�ZbRjT�JLREe�Z\[]RgVX�
ogVBUlT�[X�
T G J!�����Bc�� G Z\W G fgJLVX�\e&��Z\T G UlJLogUlJYe�JLRjTiVXT�Z�[ER VBREf UlJLV;e�[]REZbREd©[ER
fgJYe�WLUlZboET�Z\[]REe�[X��JLRBT�Z\T�Z\JYeL¤�P REfgJYJYf3c¶T G U¨[]�Ed G «»_ Tl�¾oqJYe§VXe � RE[X���\JYfgdBJ&JLRjT�Z\Ta�!Tl�gogJYeLc �N%(��%)! WLVBU�UlZ\JYe�[]�ET
T G J
� G [B�\J
ZªRjT�JLREe�Z\[]RgV;��ogVBU¨T�[X�¶T G J������jcgJY¹]WYJLoET��Þ[]U�fg�¾RgVBK¥Z�W2WY[]REe�TiU�VXZbRBT�W G JYW � ZbREd5¤

� e
V^WY[]REe�JY½¾�EJLREWYJ�[X�1T G J2Tl�·[�WY[]RgREJYWYT�JYf¼�\JYyBJY�\e2[X� �N%(��%)!�c � RE[X���\JYfgdBJ�JLRBT�Z�T�Z�JYe
T G VXT VBUlJ
Tl�gogJYf��Ee�ZbREd
V�REJY��Ò�_ Tl�¾oqJ^WLVBR��qJ^e�[]�gREfg�\�©VjREf�WY[]K^oE�\JYT�JY�\��ZbRjyB[B�\yBJYf�ZbRvT G J�������W G JYW � ZbREd¼VBREf�ZbRj��JLUlJLREWYJ�ogUl[]WYJYe�e�JYeL¤
P£T�Z\e�[]REJ^[X��T G J�K�[Be�T
ZªK�og[]UlT`VBRBT2[]UlZ\dBZbRgVX�\Z\T�Z\JYe^[X���N%(��%)!1c¶�qJYWLVB�Ee�J�RE[�JY¹EZ\e�T�ZbREd������&Z\e§Vj�E��J�T�[���VjU�U�VBRjT
T G J�WY[]K�oE��JYT�JLREJYe�e�[;� e�JYTl_a�gVXe�JYf UlJLVXe�[]REZbREd©ogU¨[]WYJYe�e�JYe�VXe^e�[E[]R%VXe^V�REJY� �Ee�JLUa_ fgJ`¡�REJYf f5VXTiV�Tl�gogJ�Z\e��Ee�JYf
ZbR%T G J � RE[X���\JYfgdBJ¼�gV;e�JB¤ F�G J������jc¶T�[BdBJYT G JLU���Z\T G �N%(��%)!1c�Z\e�RE[X� VB�E�\J�T�[�ogUl[XyEZ�fgJ!�Ee�JLUle^�HZ�T G V!��VL�
T�[^fgJYe�Z\d]R � RE[X���\JYfgdBJ^�gVXe�JYeÅ�Ee�ZbREd��q[BT G�� RE[X���\JYfgdBJ§U¨JLogUlJYe�JLRjTiVXT�Z\[]R�VBREf�ogUl[Bd]U�VjK^K�ZbREd^�bVBREd]�gVXdjJ
� VXWYZ\��Z\T�Z\JYe
VjREf���Zb�gU�VjUlZ\JYe��>JY¹]JYWL�ET`VB�E�\J§ogUl[BdEU�VBK�ei�»cBZbR�V�e`V)�ÞJ�VjREf�WY[]K^oE�\JYT�J���V)�B¤ F�G JYe�J�UlJYe`�E��T�e G V)yBJ��qJYJLR�JLK^oEZbUlZ\WLVX�\�\�
T�JYe�T�JYf�T G Ul[E�Ed G T G J
ZbK^oE�\JLK�JLRjTiVXT�Z\[]R8[X� �N%(��%)!v��[]U�T G J !nm5�������
��!&4)%g�B¤

FHG J�Tl�¾oqJ�e��Ee�T�JLK �N%(��%)! WY[]�E�\f �gJ!VXf5VBoET�JYf�T�[%VBRB�%fgJYe�WLUlZboET�Z\[]R �\[BdBZ\W�e��]e�T�JLK�c�ogUl[Xy]Z\fgJYfµT G VXT�T G J
T`U�VBREe��bVXT�Z\[]RÅ�£U¨[]K T G J � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z�[ER
�bVBREd]�gVXdjJBcBRgVBK�JY�\��T G J F Ð�[X¹�cXT�[ �L!$��%�UlJLK�VXZbREe¶WY[]K^oE�\JYT�JB¤
c¶JYT)c � !n��% G VXe��gJYJLR¦fgJYe�Z\d]REJYf���Z\T G T G J�eiVBK¥J§JY¹gogUlJYe�e�Z�yjJ�og[X��JLU V;e T G V;T
[X�1T G J �Å�?! 4)%g�^U¨JLogUlJYe�JLRjTiVXT�Z\[]R
�bVBREdE�gVXdBJB¤ F�G J�VXf5VBoET`VXT�Z\[]R![X���N%(��%)!µT�[�V�K�[]UlJ^JY¹gogUlJYe�e�Z�yjJ � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z�[ER!�bVBREd]�gVXdBJ�K^V)�
T G �Ee
�\JLVXf%T�[�V�RE[ERj_ e�[]�gREf�Tl�goEZªREd�c��gRE�\JYe�e �L!$�X%!dBJYT�e
JY¹ET�JLREfgJYf�VBogogUl[]ogUlZbVXT�JY���B¤ F�G J�ZªK�og[]UlT`VBRBT�og[BZbRjT�Z\e
T G VXT�T G J�K^VXZbR�[EUld]VBREZr�LVXT�Z\[]R&[;� �N%(��%)!%WLVBR��qJ�eiV)��JY�\��[;� �Ee�J2T�[����B�j¤

Ã�VBRj�&JY¹]T�JLREe�Z�[EREe [X�
�N%(��%)!�VBUlJ
ZbR!ogUl[Bd]U¨JYe�eL¤ � K�[]REd^T G JLK�c �N%(��%)!%Z\e WL�gU�U¨JLRBT��\��JY¹ET�JLREfgJYf�ZbR�[]UlfgJLU
T�[�ZbRBT�JYd]U�VXT�J&T G J�K^VBRgVXdjJLK�JLRBT2[X�ÅUlJYWL�gU¨e�Z\yBJ�fgJ`¡�REZ\T�Z\[]REe�VBREf UlJYdE�E�ªVjU�JY¹gogUlJYe�e�Z�[ER�¤�P R�VXfgfgZ\T�Z\[]R�c�V�fgJYJLoqJLU
WY[E[]oqJLU�VXT�Z\[]R��gJYTl��JYJLR �N%(��%)!!VBREf�T G J�WY[]REe�TiU�VXZbRjT�K^VjRgVXdBJLK�JLRjT¶e��Ee�T�JLK�� � ���?!�& .OJLRgt�*,+5Z\e·oE�bVBRgREJYf&� G Z\W G
�HZ��\�¶VX�\�\[¢� � � ����!vT�[^�gJLREJ`¡5T
� Ul[]K¸T G J
JY¹ET�JLREe�Zb�EZ\�\Z\Ta��ogUl[EogJLUlTl�&[X� �N%(��%)!�¤
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[]�EmlJYWYTl_ []U¨Z�JLRjT�JYf!f5VXTiV¢_
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JLU�K�VBRB�g�YcEw]�E�\��zLtBtjMg¤gngogUlZbREdBJLUS_ 5¶JLUl�bVXd5¤

&�Ð ] !/(BMO+ p ¤æw5¤¶Ð�U�VXW G K^VBR�c p ¤ &�¤ ] Z � JYeLc�VBREf >�¤æw�¤ ! JYyBJYe�½g�EJB¤ �2��� 4(��!n#F\ � � �gREWYT�Z\[]RgVX� VBogogU¨[]VXW G T�[
� RE[X���\JYfgdBJ�UlJLogU¨JYe�JLRBT`VXT�Z\[]R�¤�������� �1²B®H¯�¬E°�¿+�`c5ogVXdjJYe uB{��¾{jMgc Î WYT�[E�gJLU2zLt�(BMg¤

&�Ð·P£Ã�tBuO+ � ¤�Ð1[EUldBZ\f5Vgc¶Ò
¤ !¶¤¶P£ei�gJY�\��c·VjREf©Ñ^¤ ! ¤3Ã!W+.��EZbRgREJYe�eL¤ p JLVXe�[]REZbREd!��Z\T G �E�ªV;W � �g[X¹EJYea\ G VBREfg�\ZbREd
T�JYe�T3WY[]REWYJLoET�e¶ZªR �
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�>Ã � c
� ng�Yc��H[XyBJLK��gJLU
zLtjtBug¤

&�Ð ´
´
´ (j{O+�w5¤·Ð�VBREJLUÞmaJYJBc S/¤ ´ ZbK�c >2¤æw5¤ ´ ZbK�c VjREf >2¤ ´ ¤ ´ []UlT G ¤ nEJLK^VBRjT�Z\WYe�VBREf ZbK^oE�\JLK�JLRjTiVXT�Z�[ERµ[X�
e�W G JLK�V&JYyB[B�b�ET�Z\[]R!ZbRv[]�EmlJYWYTl_ []UlZ\JLRjT�JYf�f5VXTiVj�gVXe�JYeL¤�P Rf�?������
 � �1²j³��Y¿+�l¿L³?�i¿)c5ngVBR ] U�VBREWYZ\e�WY[
��Ò � c � ng�Yc3z)t�(B{g¤

&�Ð1Ã k n���tgzV+ p ¤æw5¤3Ð�U�VXW G K^VBR�c�Ñ^¤ !¶¤�Ã!W+.��EZbRgREJYe�eLc k ¤ ] ¤ k V;T�JY��_anEW G REJYZ\fgJLUYc
!¶¤ � ¤ p JYeiREZ\W � c�VjREf � ¤3Ð�[]UldBZ\f5Vg¤
!�Z\y]ZbREd���Z\T G WY�ªV;e�e�Z\WBc¶� G JLR%VBREf G [X� T�[¼�Ee�J�V � ��_ []REJ`_ �\Z � J��ªVjREd]�gVXdBJB¤�P Rvw5¤ ] ¤�nE[X��Vqc3JYfgZ\T�[]UYc
� �`±?³?�L±Â¯��\¿Y«
²�����¿)®, j³5°�±����
¿L°��¶² � �)« cEW G VBoET�JLU
zJb�c5ogVXdBJYeLbEsgz��~b~*jug¤XÃ![]Uld]VBR ´ Vj�j�£K^VjRgR�c3zLtBtgzj¤

&�Ð k ngt b + � ¤gÐ�[]UldBZ\f5V�VBREf k ¤ ] ¤ k VXT�JY��_anEW G REJYZ\fgJLUY¤ � e�JLK^VBRjT�Z\WYe�VBREf�WY[]K^oE�\JYT�J�VX�\dB[EUlZ\T G K¸��[]U�ei�g�Eei�gK^oj_
T�Z\[]R�ZbR�T G J�WY�bVXe�e�Z\W fgJYe�WLU¨ZªoET�Z�[ER^�\[BdBZ\WB¤ �¾²j¬ �`³( ���²��"!��`°�± # �L±  ��v�i³�°�¿a���\±ºÁE¿L³��`¿���¿Y«Y¿  2���"!]c]zX\º|B{B{��gMBs�(gc
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&�Ð·U�V�(�*O+ p ¤æw5¤�Ð�U�VXW G K^VBR�¤ ��Z3�\Z\JYf¦Vj�g[]�ET
T G J�T`UlJYJYe��5cg[EU�fgJ`�£Vj�E��T�e�VBREf�fgJ`¡�REZ\T�Z\[]REe
ZbR � RE[X���\JYfgdBJ�UlJLogUlJ`_
e�JLRBT`VXT�Z\[]R�¤#!��$�  »Á  �Y±?³�¿Lcgu5��Mj�J\ (Bs��gtBMgcgzLt�(X*g¤

&�Ð·n)(X*O+ p ¤æw5¤XÐ�U�VXW G K^VBR�VBREf�w�¤ .^¤XnEW G K¥[B�\T"�YJB¤ � R�[XyBJLU¨y]Z\JY�%[X��T G J��$� ��!n#�% � RE[¢�H��JYfgdjJ�U¨JLogUlJYe�JLRjTiVXT�Z\[]R
�ªVjREd]�gVXdBJB¤5��²�Á]³�±?°�± (L¿ ���)±?¿)³��`¿Lc]t�\bzL{gz��g|gzLugcgzLtX(�*g¤

&�Ð8S {B{�+ Ñ^¤ .^¤¶Ð�[]�gUl[X�#VBREf F ¤ S/¤lS ZbRE[BdEU�VXf3¤ � R�[XyBJLU¨y]Z\JY�-[X�§���
�gc
V � RE[X���\JYfgdBJ¼U¨JLogUlJYe�JLRjTiVXT�Z\[]R
�ªVjREd]�gVXdBJB¤5��²�Á]³�±?°�± (L¿ ���)±?¿)³��`¿Lc5zE�lzL�J\ºM��~b]ugcgzLtj{B{g¤

&�Ò�VBogt b + Ò
¤�ÒHVBogog[]REZ�¤�P RjT�JLU�VXWYT�Z�yjJ§WY�bVXe�e
WY�ªV;e�e�Z�¡5WLVXT�Z\[]R%�Ee�ZbREd�Tl�gogJYeL¤�PSR &�¤�Ñ
Z\f5V)�©¿L°  ��bÀbc�JYfgZ\T�[]UYc%�Å¿O�
!�¯B¯)�a²  �� !E¿Y«�±>³ �B�  ;«i«Y± #��  j°�±?²B³� j³�� �  B°� &!O³( ��r	)« ± «Yc]nETi�EfgZ\JYe
ZªR�Ò��bVXe�e�Z�¡5WLVXT�Z�[ER�c5Ñ�VXT`V � RgVX�\�Ee�Z\e
VBREf ´ RE[X���\JYfgdBJ Î UldEVBREZr�LVXT�Z\[]R�c�ogVXdBJYe |Bs b'�¾|gzBzj¤BngogUlZbREdBJLUS_ 5¶JLUl�bVXd5c�wE�E����z)tBt b5¤

&�Ò�VBogt�*O+ Ò
¤5Ò�VBogoq[]REZ�¤�P�fgJLRjT�Z�¡5WLVXT�Z\[]R�JYT
JY¹goE�\[BZ\TiVXT�Z\[]R�fgJYe
Tl�¾oqJYe f5VjREe��gR�K�[Ef IJY�\J�fgJ�WY[]RgRgVXZ\e�eiVBREWYJYe IV
[]�EmlJYT�eL¤ F�G�IJYe�J fgJ2fg[]WYT�[EU�VXTLc � REZ�yjJLUle�Z\TghJ
wj[Be�JLo Gg] []�gUlZ\JLUYc(.2UlJLRE[]�E�\J � ] U�VBREWYJL�»c Î WYT�[]�gJLU2zLtBt�*q¤

&�Ò &1tBu�+ c§¤BÒ�U�VBK^o�hJ�VBREf�w5¤ &��v�YJLRgVXTL¤ p hJYyEZ\e�Z\[]R�ZbRBT�JLU�VXWYT�Z\yBJ
f5VBREe·�gREJ
�gVXe�J�fgJ�WY[ERgRgVXZ\e�eiVBREWYJYe IV
[E�EmaJYT�eL¤
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p JLRgREJYe¥� ] U�VBREWYJL�»c]wEVBR]�gVjUl�¼z)tBtBug¤ � ] Ò & F _ � ] P � ¤

&�Ò & .2t�*O+ Ò
¤�ÒHVBogog[]REZ�cÊw5¤�&1�v�YJLRgVXT)c3VBREf!w5¤�.
JLREe�JY��¤ Î �EmlJYWYT�eLc�Tl�¾oqJYe�VBREf!WY[]REe�TiU�VXZbRBT�e
VXe
WY�bVXe�e�Zº¡5WLV;T�Z\[]R
e�W G JLK¥JYeL¤¶P RR
�³�²����\¿��YÁE¿���¿L°��`±?¿ (+ �� !�,Ê« ¿  B³�����°�²2�� YÁE¿'� ²2�$�.-'�L±>¿L³?�a	XcgngVBRBT`V§ÒHU��v����Ò � c � ng�Yc
� �Ed]�Ee�T�zLtBt�*q¤

&�Ò�Ã�tgz�+ !¶¤�ÒHVBUlfgJY�\�\Z�VBREf�w5¤ºÒ
¤�Ã!Z\T�W G JY�\��¤ Î oqJLU�VXT�Z\[]REe
[ER�UlJYWY[]U¨fgeL¤$�  B° !E¿L®  B°�±��  ��/��°��`¬v�L°�¬6�a¿»«§±>³��1²B®�$
¯�¬]°�¿ ���
�L±>¿L³��`¿Lc�z]�lzL�,\ºM��~b~(qcXÃ¦VjUlW G z)tBtgzB¤

� � �����������



Mjs ���¿O�L±��\¿��  `¯j¯¾²B³�±

&ÂÑ
J � t b + !¶¤EÑ
J �]� JLU»¤ � ��
�� � ! �a¿¨¯ � �¿Y«Y¿L³5°� j°�±?²B³�®�¬~�\°�±Â¯��\¿§¿)°8�O�  ;«i«Y± #��  j°�±?²B³g� � ²]­ � ¿)°>«� (L¿���¯g²B±>³5°>«��B¿	(L¬E¿L¤
F�G�IJYe�JHfgJ
fg[]WYT�[EU�VXTLc6!3P ] !¶c � REZ\yBJLUle�Z�TghJ
fgJYe nEWYZ\JLREWYJYe JYT F JYW G RE[B�\[BdjZ�JYe
fgJ�!�Z\���\JBc�!�Z\�\�\J � ] U�VBREWYJL�Yc
w]�gREJ�zLtjt b5¤

&ÂÑ?> tgzV+ p ¤�Ñ��EWY[]�gU�RgVB��VBREf%Ã�¤C> VB�EZb��¤vÃ¦V;e � ZbREd©VjREf©WY[]R��5Z\WYT�e)c1[]U2T�[!ZbR G JLUlZ\T&Z�e&RE[BT�T�[�[X� R�� P R
Ñ^¤�� VBU¨fgZ¶Ã ¤�! JLRv�YJLUlZbREZ�VjREf�Ã�¤3nEZªK¥ZÞc�JYfgZ\T�[]U¨eLcF�i³%!]¿+�`±>°� B³��`¿��
±>¿+�� 2��� !]±>¿Y«�±?³ 
�³5²X� �\¿��YÁ]¿���¿ $
¯ �l¿Y«Y¿L³5°� j°�±?²B³  B³�� � �l²�Á �� B®�®�±?³jÁ �  B³jÁ]¬6 YÁ]¿)cgogVXdBJYe |B|jM��¾| b�b�¤BwB[ G R�SµZ��\JY��VBREf�nE[EREeLc3zLtBtqzB¤

& .�VXZbtgz�+ Ð ¤ p ¤(.�V;ZªREJYe)¤ &�K^oEZbUlZ\WLVX��ZbRjyBJYe�T�Z\d]V;T�Z\[]REe�[X� � RE[X���\JYfgdBJ�UlJLogUlJYe�JLRjTiVXT�Z�[ER�e�JLUlyjJLUlea\�fgJYe�Z\d]R�Z\e�ei�EJYe
VBREf VjogoE��Z\WLVXT�Z�[EREe�JY¹¾oqJLUlZ\JLREWYJ���Z\T G�� UleL¤ ������! �T�+­Y¬v�y�\¿L°�±>³ ! �B¯g¿��)±  X�1± «i«Y¬]¿�²B³ ±>®H¯��\¿L®�¿L³�°�¿���¢³5²X� �\¿��YÁ]¿ �l¿l¯ �l¿Y«Y¿L³�°� B°�±>²B³  B³��#�l¿  X«Y²B³�±?³jÁ^«J	L«Y°�¿L®2«Yc]|5�£MB�J\Ub~*���*BugcXw]�gREJ&zLtBtgzj¤

& .�VXZbtBMO+ Ð ¤ .^¤ .2VXZbREJYeL¤ � WY�bVXe�e��\Zb�gU�VBUl�&ZbK^oE�\JLK�JLRjTiVXT�Z\[]R&[X��V�ogUlZbREWYZboE�\JYf�[]oqJLR�VBUlW G Z�T�JYWYTi�gUlJ � RE[X���\JYfgdBJ
UlJLogUlJYe�JLRjTiVXT�Z\[]R
e�JLUlyBJLU���Z\T G oE�b�EdX_ ZbR�f5V;TiV�Ta�gogJYe)¤BP R p �v�YJLRgV
Ð·V;maWYe��BcYJYfgZ\T�[]UYc ���B° !��i³5°�¿ �i³� B°�±?²j³( ��
�¾²B±>³5° �1²B³��Y¿+�l¿)³��`¿·²j³&!��i°�± # �)±  X���i³�°�¿a���\±ºÁE¿L³��`¿Lc»yB[B�b�gK�J�zBcBogV;dBJYe8*Bs b'�)*BsBtgcXÒ G VBK���hJLU¨�¥� ] U�VBREWYJL�Yc
nEJLoET�JLK��gJLU2zLtBtBMg¤jÃ![]Uld]VBR ´ VB�j� K^VBRgR�¤

& .
JLRgt�*O+ w5¤ .
JLREe�JY��¤ Ò�[ERBTiU�VXZbRBT�JYe&JYT�UlJLogUEhJYe�JLRjTiVXT�Z\[]R fgJ!WY[]RgRgVXZ\e�eiVjREWYJYe¦ogVjU&[]�EmlJYT�eL¤�VBogoE�\Z�WLV;T�Z\[]R Vj�
K�[]f IJY�\J �3��!&4)%g�B¤ F�G�IJYe�J1fgJ�fg[]WYT�[EU�VXTLc � REZ\yBJLU¨e�Z\T¾hJ�wB[Be�JLo G�] [E�gUlZ\JLUYc2.�UlJLRE[E�E��JBc ] U�VBREWYJBc Î WYT�[E�gJLU
zLtBt�*g¤

& . G JLtBsO+ .^¤(. G JY���\Z�¤ � WY�bVXe�e�Vj�Ee�TiU�VXWYT�Z�[ER&��[]U�V G Z�JLU�VBUlW G Z�WLV;�¶Ta�gogJ2e��Ee�T�JLK�¤
P R��2�����*� � �¶cgyB[j�ª�gK¥J�b]{Bs
[X� � ¿��)°�¬ �l¿ �
²B°�¿Y«�±>³ �1²j®�¯�¬]°�¿ �����)±?¿)³��`¿Lc k VBUlZ\e§� ] U�VBREWYJL�YcgÑ
JYWYJLK��qJLU
zLtBtBsq¤

& >�wBJLtj|O+ k ¤ >
�Ef5V � cBn�¤ !¶¤ k JY�ET�[]R2wB[]REJYe)c]VBREf k ¤ S©V;fg��JLU��ÞJYfgeL¤º�Y¤ p JLog[]UlT¶[ER�T G J ogUl[Bd]U�VBK^K�ZbREd
�ªVjREd]�gVXdBJ
G VXe � JY�\��c5yjJLUle�Z\[]R!zB¤º|q¤ ! �#� �?��� � � !�� �Å²B°�±��`¿Y«Yc¾|j{5��MB�YcEÃ�V)��zLtBtj|g¤

& > ´ � ��tjMO+ F ¤3>H[]ogoqJBcBÒ
¤ ´ ZbREfgJLU�K�VBRgR�cEw5¤æw5¤ � �gVBRjT"�Bc � ¤XnEW G K�Z\JYfgJY�ÞcgVBREf�Ã�¤ ] Z�e�W G JLUY¤ �LZ����
	�� !�°�¬E°�²2�`±  ��
 B³�� �  B³�¬  X��¤ F JYW G REZ\e�W G J � REZ\yBJLU¨e�Z\T�
VXT
Ð1JLU¨��ZbR�c�Ã�VBUlW G zLtBtBMg¤

&�P ! Î t b + P ! Î .�c(.
JLRjT�Z\�\����� ] U�VBREWYJL�Y¤B� � 
���� Zn�B��! ()¿+��« ±>²B³��]À
������¿)°� ���Bc�zLtBt b�¤
&�P n('
tgz�+ P n(' Ò�[]U�og[]U�V;T�Z\[]R�¤ $ !n! %�¬j« ¿ ��«&��¬E±��B¿#!
(L¿+��«Y±?²B³(�BÀ��gc � �Ed]�Ee�T�zLtjtgzB¤
& ´ ! S t�*O+ Ã ¤ ´ Z��ÞJLUYc�.^¤-!3VB�Ee�JLR�c�VBREf�w�¤)S©��¤ ! [BdBZ\WLVX����[]�gREf5VXT�Z\[]REeH[X�3[]�EmlJYWYTl_ []UlZ\JLRjT�JYf�VBREf&� U�VBK�J`_a�gVXe�JYf

�ªVjREd]�gVXdBJYeL¤ �¾²B¬6�`³( ��3² ��° !]¿�!��#�!cvb]|gcEÃ�VL��zLtBt�*g¤
& ! p (BtO+ Ò
¤ !
hJYWY�b�Ee�J^VBREf k ¤ p Z\W G VBU¨f3¤ F�G J�� 
 f5V;TiVB�gVXe�J�ogUl[Bd]U�VBK^K�ZbREd��bVBREd]�gVXdjJB¤ÅPSR".^¤?SµZ\JYfgJLU G [B�\f

k ¤ÂÃ ¤ .^¤ � oqJLUleLc¶JYfgZ\T�[]U»c ���X° !��i³�°�¿+�`³( B°�±>²B³( X� �1²B³��Y¿+�l¿)³��`¿^²B³�	5¿ ��	 �  2�>Á]¿ �  B°� ��  X«Y¿Y«Yc�ogVXdBJYe
b5zBz��~bE|B|gc � K�e�T�JLUlf5VBK#� � !3�Yc � �Ed]�Ee�T�z)t�(Btg¤EÃ![]Uld]VjR ´ VB�j� K^VBRgR�¤

&ÂÃ¦V;WLtgzLVO+ p ¤EÃ¦V;W+.�UlJYdB[EUY¤ F�G J
JYyB[B�\yEZbREd�T�JYW G RE[B�\[BdB�&[X��WY�bVXe�e�Z�¡5WLVXT�Z\[]Rj_a�gVXe�JYf � RE[X���\JYfgdBJ�U¨JLogUlJYe�JLRjTiVXT�Z\[]R
e��]e�T�JLK�eL¤¶P R8w5¤ ] ¤gnE[X��VgcEJYfgZ�T�[]UYc � �i±>³��)±æ¯��\¿»«Å²�����¿L®  B³�°�±y�»«��
¿L°��¶²2� �L«YcgW G VBoET�JLU
z)MgcgogVXdBJYe M�(X*��
b]sBsg¤EÃ![]Uld]VjR ´ VB�j� K^VBRgR�cÊzLtBtgzB¤

&ÂÃ¦V;WLtgzL�X+ p ¤YÃ�VXW+.�U¨JYdB[]UY¤XP REe�Z\fgJ�T G J8��!n!&%�WY�bVXe�e�Zº¡5JLU»¤��?����! �T����¬~���\¿L°�±>³ !��j¯¾¿��L±  ��X±b«`«Y¬]¿�²j³§±>®H¯��\¿L®�¿L³�°�¿���¢³5²X� �\¿��YÁ]¿ �l¿l¯ �l¿Y«Y¿L³�°� B°�±>²B³  B³��#�l¿  X«Y²B³�±?³jÁ^«J	L«Y°�¿L®2«Yc]|5�£MB�J\ (�(��¾tB|gcXw]�gREJ&zLtBtgzj¤
&ÂÃ¼Ñ S tgz�+ &�¤�Ã¦V)�EeLc p ¤�Ñ
Z\[]RgREJBc�VBREf p ¤/S�JYZ\f5Vg¤ ´ _aUlJLo¦e��]e�T�JLK-[XyBJLUlyEZ�JY�2¤I������! �T����¬v����¿)°�±?³ !��B¯¾¿��L±  ��

±b«`« ¬E¿�²B³!±?®H¯��\¿)®§¿)³5°�¿�� �¢³�²�����¿��YÁE¿,�l¿¨¯ �l¿Y«Y¿L³5°� j°�±?²B³  B³?�
�l¿  X«Y²B³5±>³BÁ�«V	)«Y°�¿L®2« c�|5��MB�J\�tBM��¾tB{qcXw]�gREJ
zLtBtgzB¤

&ÂÃ p � tBsO+ Î ¤1Ã�VBUlZbRE[5c ] ¤ p JYW G JLRgK^VBRgR�c
VBREf k ¤ � yEZ�JYT�TiVg¤ Ã��E��T�ZªoE�\J©oqJLUleioqJYWYT�Z\yBJYe¼VBREfµWY�bVXe�e�Zº¡5WLV;T�Z\[]R
K�JYW G VjREZ�e`K#ZbR�[E�EmaJYWYT¨_ []UlZ\JLRBT�JYf©UlJLogUlJYe�JLRjTiVXT�Z�[ER�¤�P R��X° ! �·¬6�l²`¯¾¿  B³ �1²B³ � ¿ �a¿)³��`¿^²B³(!��`°�± #��L±  ��
�i³5°�¿O�y�\±�Á]¿L³?�i¿)cBogVXdBJYeLbE|�*��~b]Mjsgc]nET�[EW �]G [B�bK(�£nE�·JYfgJLRg�»c � �EdE�Ee�T�zLtBtjsg¤gngogUlZbREdBJLUS_ 5¶JLUl�bVXd5¤

��

�
���



� ¿Y«Y±�Á]³  j³����i®H¯��\¿L®�¿L³�°� B°�±?²j³¼² �� ��
	�¯g¿��
	L«Y°�¿L®�� ²2�� �
�³�²����\¿��YÁE¿��·¿l¯)�a¿»« ¿)³5°� B°�±>²B³���	)« °�¿)® Mgz

&�� VBogtj|O+ � ¤ � VBoq[B�\Z�¤¼ng�g�Eei�gK�oET�Z\[]R�VBREf%WY�ªV;e�e�Z�¡5WLVXT�Z\[]Rj_a�gVXe�JYf UlJLVXe�[]REZbREd¼ZbRv[]�EmlJYWYTl_a�gVXe�JYf�UlJLogUlJYe�JLRBTiV¢_
T�Z\[]REeL¤ PSR �')B° ! ��¬ �l²`¯g¿  j³ �1²B³ � ¿ �a¿)³��`¿�²B³ !��i°�± # �)±  X�
�i³5°�¿O�y�\±�Á]¿)³��`¿Lc65 Z\JLRgRgV�� � �Ee�TiU¨ZªVj�Yc � �Ed]�Ee�T
zLtBtB|g¤jwB[ G R�S Z\�\JY��VBREf!nE[]REeL¤

&���JL�gtBs�+ Ð ¤��HJL�gJY��¤n��¿  X«Y²B³�±?³jÁ, B³?� �a¿ (L± « ±>²B³^±>³ !~	B­��`±��,�l¿¨¯ �l¿Y«Y¿L³5°� j°�±?²B³�«J	L«Y°�¿L®2«YcXyB[B�b�gK�JLbE|B|�[;� � ¿��L°�¬6�l¿
�Å²B°�¿»«�±?³�!��`°�± #��L±  ��
�i³�°�¿a����±�Á]¿)³��`¿L¤3ngogUlZbREdBJLUa_ 5¶JLUl�bVXd5c�Ð1JLU¨��ZbR���.OJLU�K^VBRj�¾�»c5zLtBtjsg¤

&���JL�gtgzV+ Ð ¤���JL�qJY�Þ¤ F JLU�K�ZbRE[B�\[BdBZ\WLVX��WY�]WY�\JYeL¤�PSR�wB[ G R�nE[X��VqcgJYfgZ\T�[]UYc � �i±>³��)±æ¯
��¿»«Å² ��«Y¿L®  B³5°�±���³5¿)°��¶²2� �)« c
W G VBoET�JLU
zBzBcgogVXdBJYe
MBMgz��¾MjugzB¤BÃ![]U¨d]VBR ´ VB�j�£K�VBRgR�c3zLtBtqzB¤

& Î Ã S tBu�+ ] ¤æw5¤ Î �\JYeLc�&�¤ ´ ¤EÃ�V)�]eLcEVBREf p ¤ � ¤vS�JYZ\f5Vg¤ F�G J
VX�\dBJL�gU�VXZ\W
JYe�e�JLREWYJ2[X�������
%�4�¤1PSR �i³5°�¿ �i³� B°�±?²j³( ��
� ¿»«V� �i±Â¯�°�±>²B³ � ²�Á]±��Y« ��²2� �L« !]²`¯�c5ÒHVBK��gUlZ\fgdBJ��>Ã � c � ng�Yc��H[XyBJLK��gJLU
zLtjtBug¤

& k VXd]tB|O+ !¶¤ k VXdBf G VjK�¤3Ñ
J`��JLVXe�Zb�E�\J�ZbR G JLUlZ\TiVBREWYJ�\�V2�bVXT�T�Z�WYJ`_a�gV;e�JYf¼VBogogU¨[]VXW G ¤ ��²B®H¯�¬]°�¿ ���  B° !¾À+!�¯B¯��\±y�XÀbc
|BM5��u)_atj�J\ *B|B{���*Ob5zBcgzLtBtj|g¤

& k w]tBM�+ w5¤ k JYT�JLUle�[]R
VBREf
Ã�¤YwB[]REJYe)¤BP K^oE�\JLK�JLRjT�ZbREd
Tl�¾oqJ¶WY�ªV;e�e�JYeL¤ !��#� ����� � � ! � �
²B°�±��i¿»« cL|X(5��uB�J\�|B|B{��
|BMBugcEw]�gREJ&zLtBtBMg¤

& k Ul[]tX*O+ k Ul[jmaJYT��:��%g� 4OZ1c�P � p P � p�G $[]REJ`_ � �bogJYeLc�.2UlJLRE[]�E�\J � ] U�VBREWYJL�»¤ �
��!&4)%g� ! ()¿+��« ±>²B³ �BÀ )
�l¿��Y¿+�l¿)³��`¿
®, j³5¬6 ��\cgw]�gREJ�z)tBt�*g¤

& p Ð�Ð � tjMO+ !¶¤ � ¤ p JYe`REZ�W � c � ¤3Ð1[EUldBZ\f5Vgc p ¤æw�¤�Ð�U�VXW G K^VBR�c�Ñ^¤ !¶¤5Ã!W+.2�EZªRgREJYe�eLc k ¤ ] ¤ k VXT�JY��_anEW G REJYZ�fgJLU»c�VBREf
´ ¤ºÒ
¤ �ÊVX�\[]REfgJ � ¤ � � Z��L��� � �B¿Y«J�+�`±Â¯�°�±?²j³  B³?�1�l¿��Y¿+�l¿L³?�i¿
®  B³�¬  �� �Y²2�
° !]¿ �T!&% % !$# $ �>�*4!±>®�¯
��¿"$
®§¿)³5°� B°�±>²B³ ! 	5¿+��«Y±?²B³��]À��BcgÑ
JYWYJLK��gJLU
z)tBtBMg¤

& p JYWLtBMO+ ] ¤ p JYW G JLRgK�VBRgR�¤3P RjT�JYd]U�V;T�ZbREd�ogUl[]WYJYf5�gU�VX��VBREf�fgJYWY�bVBU�V;T�Z\yBJ � RE[X���\JYfgdBJ�ZbR�[]�¾maJYWYTl_a�gV;e�JYf � RE[¢��_
��JYfgdjJ�K¥[]fgJY�\eL¤5PSR����������i³5°�¿ �i³� B°�±>²B³( �� �1²B³ � ¿ �l¿L³��`¿�²B³���	)« °�¿)®2« !.�  B³# B³�� �8	B­�¿ �i³�¿L°�±��Y«YcLogVXdBJYe
t�(���zLsqzBc !�J F [E�E½¾�EJYT§� ] U�VBREWYJL�»c Î WYT�[]�gJLU2zLtBtBMq¤

& p �T(j{O+ p ¤ ] Z � JYe p ¤�� VXfg[�¤�nEJLK�VBRBT�Z�WLV;���\��e�[E�gREf�ZbR G JLUlZ\TiVBREWYJO�Þ[]UHV
��[]U�K�VX�\����fgJ`¡�REJYf8�£U�VBK�J
�ªVjREd]�gVXdBJ
��Z\T G fgJ`� VB�E�\T�eL¤gP R ��± �¢° ! �  B°�±>²B³� ��:��²B³��Y¿+�l¿L³?�i¿�²B³ !��i°�± # �)±  X� �i³5°�¿O�y�\±�Á]¿)³��`¿#! !$!�! � $��.�YcLyj[B�b�gK�J·|gc
ogVXdBJYeLb�bEM��~b�b~(qcBw]�E�\��zLt�(j{g¤

& p � tgz�+ ] ¤ p JYW G JLRgK^VBRgR^VBREf k ¤ � yEZ\JYT�TiVg¤��:���>���/Z�!  j³^²]­
�Y¿��L° $ �`¿L³�°�¿+�l¿����¢³5²X� �\¿��YÁ]¿
­  X«Y¿��
®, j³( YÁE¿L®�¿L³�°
«V	)«Y°�¿L®�c1ogVXdBJYe&t��¾|BMg¤ � U¨T�Z�¡5WYZªV;� ZbRjT�JY�\��Z\dBJLREWYJvZªR R]�gK¥JLUlZ\WLVX� VBREf�e��gK��g[B�\Z\W�e�ZªK��E�bVXT�Z\[]R+��ngÒHn
WY[]Rj�ÞJLU¨JLREWYJ
[]R�VjUlT�Z�¡5WYZbVX��ZªRjT�JY�\�\Z\dBJLREWYJ�ZªR�RE�gK�JLUlZ\WLVX�3VBREf&e��gK��g[B�\Z\W
e�ZbK��E�ªV;T�Z\[]R�c(!��B[ER¼� ] U�VBREWYJL�Yc
zLt�(BtB�»¤ � !�& � n�c ! �B[]R�� ] U�VBREWYJL�Yc�zLtBtqzB¤

&�n-!�(BMO+ w5¤ .^¤3nEW G K�[B�r�YJ�VjREf F ¤ � ¤�!�Zbo � Z\eL¤�Ò��bVXe�e�Z�¡5WLVXT�Z\[]RvZªR¦T G J��n� �"!$#�% � RE[X���\JYfgdBJ�U¨JLogUlJYe�JLRjTiVXT�Z\[]R
e��]e�T�JLK�¤�PSR��B° !��i³�°�¿+�`³( B°�±>²B³( X� �g²B±>³5° �1²j³��Y¿+�l¿L³?�i¿
²B³ !��`°�± # �L±  ��?�i³�°�¿a����±�Á]¿)³��`¿Lc ´ VBUl�\eiU�� G J���.
JLUa_
K^VBRj�¾�Yc�zLtX(BMg¤

& � REZ[(BMO+ � REZ\T�JYf�nETiV;T�JYe�Ñ
JLogVBUlTiK�JLRjT�[X��Ñ
J`��JLREe�JB¤B�·¿ � ¿ �a¿)³��`¿$�  B³�¬  X��� ² �
° !]¿�!T�  � �l²�Á6�� B®�®§±>³BÁ �  B³ $
Á]¬6 YÁ]¿�! �T�?�
	 $ � � � $ «Y°�� ��� � � $  Bc�zLt�(BMq¤

& 5 &�t�*O+ k ¤'51VX�\T�W G JYy VBREfµw5¤ &1�v�YJLRgV;TL¤+Ò��bVXe�e�Z�¡5WLVXT�Z\[]R [X��WY[]REWYJLoET�e�T G U¨[]�Ed G ogU¨[]f5�EWYT�e�[;��WY[]REWYJLoET�e
VBREf�VB�Ee�TiU�VXWYT�f5VXTiV¥Ta�gogJYe)¤1P R �)«Y°F�i³�°�¿+�`³( B°�±>²B³� ��&�1²B³��Y¿+�l¿)³��`¿�²B³ �  B°� !
³� ��r	)« ± «  B³?�(
 � �j¿+�l¿��
��°��`¬~�)°�¬ �l¿Y«YcgogVXdBJYe�z)Mgz���zLM b5c k VBU¨Z�e�� ] U�VjREWYJL�YcEw]�gREJ�zLtBt�*g¤

& S ZbR)(�*�+ F ¤FSµZbRE[Bd]U�VXf3¤ � �  j®§¿ �a¿¨¯ �l¿Y«Y¿L³�°� B°�±?²j³  B³?��° !]¿��B¿��a�  2�� B°�± (L¿�	X¯ �l²a�`¿��j¬ �� �� �i²j³5°��l² (L¿ ��«J	Xc1W G VBoj_
T�JLU |jsgc�ogV;dBJYeÅMX*B{��¾MB{jsg¤ p JLVXfgZbREdBe2ZªR ´ RE[X���\JYfgdBJ p JLogUlJYe�JLRBTiV;T�Z\[]R�¤�Ã![]Uld]VBR ´ VB�j� K^VBRgR�c)!�[Be
� �\T�[Be���Ò � c � ng�Yc3z)t�(�*g¤

& S�[][E{�*O+ S/¤ � ¤?S�[E[]fgeL¤ � !6 B° � «&±?³  R��±>³ � !'�Y²B¬]³?�2 B°�±>²B³g« �Y²2��«Y¿L®  B³�°�±y�»«¥³�¿L°��¶²2� �L«Yc3ogVXdBJYe�MX*���(B|g¤ p J`_
ogUlJYe�JLRjTiVXT�Z\[]R�VBREf � REfgJLUle�T`VBREfgZbREd�\·nET`�EfgZ�JYe
ZbR!Ò�[Bd]REZ\T�Z\yBJ�nEWYZ\JLREWYJB¤ � WLVXfgJLK�Z\W k UlJYe�eLc3z)tB{�*g¤

� � �����������



Mj| ���¿O�L±��\¿��  `¯j¯¾²B³�±

& S�[][Etgz�+ S/¤ � ¤FSv[][EfgeL¤ � REfgJLUle�TiVBREfgZbREd�ei�g�Eei�gK^oET�Z�[ER VjREf TiVX¹E[]RE[]K2�
\�V¦�£U�VjK�JY��[]U � ��[]U&ogUl[Bd]UlJYe�eL¤
P R�w5¤ ] ¤3nE[X��Vgc�JYfgZ�T�[]UYc � �`±>³��L±Â¯��\¿Y«�²��I��¿)®, j³5°�±�� �Å¿)°��¶²2� �L«Yc�W G VBoET�JLU�zBc3ogVXdBJYe b~*��¾t b5¤5Ã![]U¨d]VBR
´ VB�j�£K�VBRgR�c3zLtBtqzB¤

��

�
���
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