
���������	��
������������������������ "!	#$��%'&�#$��!)(+*-,/.	*0*+132546(87"9:46(8;=<

> ?A@CB�D�E�FCG HJIKEMLNBOIKPRQTSAUVB�BOWYX ZJF[@CB�I\S)]^I^BOP_P
`ba'c	dfe	gih�j	a'j	k�gil'm+`Knpoqa'dsrtj	k�uwv0xyrszia�h�k

{}| a'd�~im��0rszia�h/k3�:�Og}k	rsa"v��r�~iv�g}k	c
�������Ng}k	rsa���a��8n'h/a�~�n'hq�

����� ��g}oivy��~iv�m8�_a'���	h�rtk | g'm0� ���p�"�}�'����� �

����
}�:�M�0�'�
u gRg�¡"�0d�n'h�g¢~q£�gRc	o�g¢n'¤¥¤¦g}a�~qc�hqg}obk	gih�r�§'g}k¨¤¦hqnp�©�ªc	d�~qr�h�g}o�npdsc�~qr�npj�a'j	a'd��"oqrsoKn'¤¥o��3gig}z/£Na'j	k

~q£�g��«g}a | gih¬yj�gih | �¯®°�3gih�a�~�n'h±¤¦n'h°zidta'oqoqr�²0zia�~qrsnpjNn'¤³k�h�r�§'gih�o}´0o��3gig}z�£)c	j	k	gih°o�~�h�g}oqo�g}k)z�npj	k	r¶µ
~qr�npj	oiv�u gRa��	�0d���~q£	rsoKoqgi~Kn'¤·¤¸g}a�~qc�h�g}oK~�na�k0a�~qa��0a'o�gn'¤�oq£�n'h�~Ko��3gig}z�£Nc	~�~�gih�a'j	z�g}oK~�n�z�hqg}a�~�g
c	o�gih�µ¹k	gi�8g}j0k�g}j6~¥k	rsoqz�h/rs��rsj	a'j�~qo=n'¤	¤¦npc�h·o�~�hqg}oqo·zia�~�g | n'h�rsg}oiv��ºjªa'k	k	rs~qr�npj»³g³a'k0k�hqg}oqo¥~q£�g³�	hqn'��µ
d�g}�¼n'¤«z�£�n�npoqrsj | aªoqc	r�~qa��0dsgK~�g}�O�3n'h�a'd8oqzia'd�g°¤¸n'h³hqgi�	hqg}oqg}j6~qrsj | zia�~�g | n'h�rszia'd=k0r¶½8gih�g}j	z�g}oyrtj�~q£�g
k	a�~qa"v�K£	rtoYd�g}a'k0ob~�n5~¹»³n��On"k�g}dsrsj | a��	�	hqnpa'z/£�g}oiv¢��j¯~q£�g�²0h�o�~±a��	�	hqnpa'z/£=m3~q£�gOk���j0a'��rszioYn'¤
~q£�g¢¤¦g}a�~qc�hqgRo�gi~¢¾ #�&¦�6#¦! ~q£�gc	~�~�gih�a'j	z�gRa�hqg�a'oqoqc	�Og}k5~�n�8g¢rs���8n'h�~qa'j6~_¤¦n'hK~q£�gzidsa'oqo�r�²0zia�~qr�npj
~qa'o�¿8v·�b£�g}o�g³¤¸g}a�~qc�h�g}o�a�hqg_~q£�g}j�zidsa'oqoqr�²0g}k�c	o�rsj | k	��j	a'�rsz�À_a}�'g}o�rsa'j�j�gi~Á»yn'hq¿5Â�Ã±À³Ä¢Å¥�On"k�g}dso
a'o³»yg}dsd8a'o_a��On�k	g}d+z�npj	o�rso�~qrsj | n'¤«aª��r¶¡"~qc�hqgbn'¤�£	rsk	k�g}j��Na�h�¿'n:§���n�k�g}dto°Â$��µ¹Æ°�¯�)Å/v	�ºj�~q£�g
o�g}z�npj	k[a��	�0hqnpa'z�£=my»yg�k	gi²0j�g¨a'j[c�~�~�gih�a'j	z�g�µ¹dsgi§'g}d^¤¸g}a�~qc	hqg�o�gi~O���Ç~qa�¿"rsj | ~q£�g¨�Og}a'j[§�a'dsc�g
n'¤È~q£�gª¤¸g}a�~qc	hqg}o %p�iÉ���Ê�Ê ~q£�gªc	~�~�gih�a'j	z�g'v¢�K£	rsoK¤¸g}a�~qc�h�g�oqgi~°rsoY~q£�g}j¯�On"k�g}d�g}k�»Yr�~q£Ëa�oqc��0�8n'h�~
§'g}z�~�n'h³�a'z�£	rsj	gKa'j	k�a�ªc	d�~qrsdta}�'gihÈ�3gih�z�gi�	~�h�npjOzidsa'oqoqr�²0gih}v�u g°z�np�O�0a�hqgb~q£�g^�3gihq¤¸n'h/��a'j	z�g^npj
~q£�g^o��0a�h�oqgih·a'j0k�¤¦c	dtd�k��"j	a'��rtz�hqgi�0hqg}o�g}j�~qa�~qr�npj	o�a | a'rsj	oq~·a¢z/£	a'j	z�g�µ¹d�gi§'g}d	�8gih�¤¸n'h��a'j	z�gyn'¤ �'ÌpÍ
a'j	k�n'�	~qa'rsj�~q£�g^�3g}o�~·�8gih�¤¸n'h��a'j	z�g^»br�~q£ª~q£�gKo��3g}a�¿'gih�µ¹k	gi�8g}j0k�g}j6~È�r¶¡�~qc	hqg^�On�k	g}dfÂ �'Î v�Ï Í npj
~q£�gª~�h�a'rsj	rsj | o�gi~im=a'j	k Î"� v �pÍ npj)a5o�gi�0a�h�a�~�g�~�g}o�~qrsj | o�gi~/Å/v¢u gOa'dsoqn�rsj�§'g}o�~qr | a�~�gO£�nM»Ð~q£�g}o�g
�On"k�g}dso��8gih�¤¸n'h��ÑnpjC~q£�g¨o��3g}a�¿'gih�µ¹rsj0k�gi�3g}j	k�g}j�~R~qa'o�¿8v � d�~q£�npc | £�~q£�g5�3gihq¤¸n'h/��a'j	z�g�n'¤b~q£�g
o��3g}a�¿'gih�µ¹rsj	k	gi�8g}j0k�g}j6~¢�On"k�g}dso¢k	g | h�a'k�g}o»Yr�~q£)hqg}o��3g}z�~~�n�~q£	g�On"k�g}dso±~�h�a'rsj	g}k npjÇrsj0k	r�§"rsk"µ
c	a'd«oq�8g}a�¿'gih/oim0~q£�gª��r¶¡"~qc�hqg�On"k�g}d�o�~qrsdsd3npc�~��3gihq¤¦n'h���ob~q£�gRz�np�O�3gi~qrsj | �On"k�g}dsoKa'j0kNa'z�£0r�gi§'g}o
oqr | j	rs²0zia'j6~qds�O�8gi~�~�gih^~q£0a'j5h�a'j	k�np�Òhqg}z�n | j	rs~qr�npjAÂ$Ó � v�Ï Í npj5~q£�g±~�h�a'rsj0rsj | oqgi~im0a'j	k Ì"� v �pÍ npj
a�o�gi�0a�h/a�~�g~�g}o�~qrsj | oqgi~/Å/v

Ô�Õ 
:�0ÖÇ�"��×¹�	
}
 Õ ��Ø
��j�k	r�g}o�g}�ÐÀ³gih�rtz�£�~�c	j�~�gih�oqc	z/£�g}jO»br�h�k	rsg^Ù�gihq»yg}j0k	c	j | §'npj�Ngihq¿"��a'd�g}j�k	gih³���	h�a'z/£	a'j	a'd¶µ

��oqg5a'c	¤ | h�c0j	kÇ�Og}£	hqgihqgihÚ8g}r�~qo�¿�a'd�g}jÛl}c�hOÜdsa'o�oqr�²	¿�a�~qr�npjÇk	gih��"�	h�a'z�£	g�g}rtj�g}o�e	a'£�hqgih�o�c	j�~�gih
��~�hqg}oqo}v�Ã°rsg}o�g��Ngihq¿��a'd�gO»yg}j0k�g}j »br�ha'c	¤yg}rsj	g�Ã°a�~�g}j��0a'j�¿)¿"c�hqligihª�"�	h�a'z�£0o�g}Ý�c	g}j�lig}jAa'j=m
c	�Þ§"r�gihRo��0hqg}z�£�gih/a��0£«ßa'j | r | g5��~�hqg}oqo�¿�a�~�g | n'h�r�g}jÇl}cAgih�oq~�g}dsd�g}j=v¨Ú3c	o:ßa�~�l}dsrtz�£ �3g}oqz/£«ßa�¤¸~qr | g}jA»br�h
c	j	o���r�~�k	gih � c	o�»_a'£	d�k�gihª�0a'oqoqg}j	k�g}jÛÚ3g}r�~qo�¿�a'dsa�¤/ßc�h�k0r�g`Kgi�0hMßa'o�g}j�~qa�~qr�npjÛ¿�dsa'o�o�g}j	o��3gil}r�²0o�µ
z�£�gih � j�~�gih�oqz/£	r�g}k�gNrtjÛk	gihÃ±a�~�g}j	�Og}j | g'v-Ã±r�g}o�¤/ßc	£	hq~�l}c[li»yg}rbc	j6~�gih/oqz�£	rsg}k	dsrsz/£�g}j[��n"k�g}d¶µ
dsr�gih�c0j | oqa'j	o:ßa�~�lig}jfv��º�àgih/o�~�g}j � j	oqa�~�l»brsh�k5§'n'h�a'c	o | g}oqgi~�li~im8k	a'o�oKk	r�gk��"j	a'��rtoqz�£�g¢¬yj6~Á»brszq¿�µ
dsc	j | k�gih��gihq¿"��a'd�g'm3k	r�gªrsj	j�gih/£	a'd��Nk�gih���	h/a'z�£	o�g}Ý�c�g}j�lig}j¯§'n'h�£0a'j	k�g}j¯rso�~im8»brsz�£�~qr | ¤/ßc�h±k	r�g

á



Üdsa'oqo�r�²	l}r�gih�c0j | rso�~iv Ã±r�g}o�g¯�Ngihq¿"��a'd�gË»ygih�k	g}j-¿"dsa'oqoqrs²	l}r�gihq~���rs~ÆYrtd�¤¸g¨§'npjTk��"j	a'��rtoqz�£�g}j
À_a}�'g}o¨ÄYgi~�lig}j Â�Ã±À_Ä±Å�	li»RvT�r�~�g}rsj�gih5�Nrtoqz�£�c	j | §'npjVÆ°rsk	k�g}j-�Ëa�hq¿'nM§ ��n"k�g}dsdsg}j=vT�º�
li»yg}rs~�g}j � j	oqa�~�l5k�gi²0j0r�gihqg}jA»Yr�hª�Ngihq¿"��a'd�g5a'c�¤ � h�~qr�¿�c0dsa�~qr�npj	o�gi�3g}j�g'm¥rsj	k�g}� »br�hªk	r�g��Ër�~�µ
~�g}d�»³gihq~�g¨k�gih���gihq¿"��a'd�gCßc��3gih�k	r�g����	h�a'z/£	o�g}Ý�c�g}j�lig}jÛ�3gihqg}z�£0j�g}j=v Ã±r�g}o�g���gih�¿���a'dtoq�Og}j | g
»br�h�k5k	a'j0j¨��r�~_g}rsj�gihY�"c	�	�3n'hq~yÙ�g}z�~�n'h¢�Ëa'oqz�£	rtj�gc	j	k5g}rsj	g}�©�Nc	ds~qrsdsa}�'gihqµ¹x�gih�ligi�	~�hqnpjN��n�k"µ
g}dsdsr�gih�~iv Ã°rsg)x¥gihq¤¦n'h���a'j	lAk�gih¨o���ßa�h�dsrtz�£�g}jTc	j	kVk�gih¨§'npdsd±k��"j	a'��rtoqz�£�g}jTÃ±a�h�o�~�g}dtdsc	j | »br�h�k
§'gih | dsrsz/£�g}j���r�~¥k�g}� l}c�¤�ßa'dtdsr | g}jªÜdsa'oqoqrs²	¿�a�~qrsnpj	oqj	r�§'g}a'c§'npj �'ÌpÍ v�Ã°a'o·�3g}o�~�g_¬Èh | gi�0j	rso�gih�£	a'd¶µ
~�g}j�»brshK£	r�gihq�3g}r3��r�~^g}rsj	g}�©o��	hqg}z/£�gih�a��0£�ßa'j | r | g}jN�Ërsoqz/£	�On"k�g}dsd�Â �'Î v�Ï Í a'c�¤¥k	g}j��«h/a'rsj	rsj | o�µ
k	a�~�g}j¯c	j	k Î"� v �pÍ a'c�¤Èc0j	a��0£«ßa'j | r | g}j��«g}oq~qk	a�~�g}j+Å/vbu g}rs~�gih�£	rsj¯c	j�~�gih�oqc	z/£�g}j�»brsh}m	»br�gªk	r�g}o�g
��n"k�g}dsdsgË�3g}r°o��	hqg}z/£�gih�c	j	a��+£«ßa'j | r | g}j � c	¤ | a��3g}jTa��0oqz/£	j�g}rsk�g}jfv ®±��»³np£	d°k	r�g)o��	hqg}z/£�gih�c	j"µ
a��0£«ßa'j | r | g}j���n"k�g}dsdsg)o�z�£	d�g}z/£6~�gih¯a��0oqz/£	j�g}rsk�g}j a'dto�k	r�g a'c�¤ªg}rsj�lig}dsj	g����	hqg}z/£�gih���c0o�~qr�gihq~�g}j
��n"k�g}dsdsg}j=mßc��3gihq~�h�r�½8~Ok	a'o�Ërsoqz/£	�On"k�g}dsd_k	r�g5¿'npj�¿"c�hqh/r�gihqg}j	k�g}j[�Nn�k	g}dsd�g�rs����gih�j�n�z/£ c	j	k
gihql}r�g}d�~fo�r | j	r�²	¿�a'j�~8�3g}oqoqgihqg����	hqg}z/£�gihqgihq¿'g}j	j�c	j | a'dto«Ú3c�¤�a'dsdso�gihq¿'g}j0j�c	j | Â$Ó � v�Ï Í a'c�¤"k�g}j��h�a'rsj"µ
rsj | oqk0a�~�g}j¨c	j	k Ì"� v �pÍ a'c�¤¥c0j	a��0£«ßa'j | r | g}j¨�«g}o�~qk0a�~�g}j+Å/v

�����
 Õ Ö ��

ÄYnpc	oÈg�¡"�0d�n'hqnpj0o�d$´�c�~qrtdsrsoqa�~qr�npj�k�gbhqgi�	h��g}o�g}j�~qa�~qr�npj	o³k��gih�r�§	�gig}o³k	gbd$´�a'j	a'd��"o�gb�ªc	d�~qrsh
�g}o�npdsc�~qr�npj
k�gdsaª�0a�hqnpdsg¢gi~bk�gd$´�n'���gih�a�~�g}c	hYk=´��g}j�gih | rsgk�g�«g}a | gih°�3npc�h^dsaOzidsa'oqo�r�²0zia�~qr�npj¨k�gdta��0a�hqnpd�g¢k�g
z�npj	k	c	z�~�g}c	h�o^g}jNz�npj0k	r�~qr�npj¨k�g�o�~�hqg}oqoiv³Äbnpc0oKa��	�0dsrtÝ�c�npj0o³z�gi~�~�g�a'j	a'd��"o�g�az�n'hq�0c	oKkf´��g}j	npj	z��g}o
z�npc�hq~qoª�3npc�h�z�h
�gigihk�g}oª¤¸npj0z�~qr�npj	oªk	rsoqz�h�rt��rsj	a'j�~�g}oRk��gi�3g}j	k	a'j�~�g}oOk	cÛd�n"zic�~�g}c�hª�8npc	hªÝ�c	a�~�hqg
zia�~��g | n'h�r�g}o±k�gRo�~�h�g}oqoiv_¬�j¨npc�~�h�gRj�npc	oKa'k	hqg}oqo�npj	oYd�g¢�	hqn'�+d�g}�OgRk	c�z/£�npr¶¡�k=´�c	j	g��g}z�£�g}dsdsg~�g}��µ
�3n'hqg}dsd�gRa��0�	hqn'�	h�r��gigª�3npc�h±zia�~��g | n'h/rso�gihRd�g}o±k�npj0j��gig}oiv��³g}zir·��g}j�g�a�k	g}c"¡Ëa��	�	h�n�z/£�g}o°�8npc	hYdsa
�On"k��g}dsrsoqa�~qr�npjfv«Ã±a'j	o�dta_�	hqg}��r�gihqgya��	�	hqn"z�£�g'm�dsaKk	��j	a'�rsÝ�c	g·k	g}of§�a�h�rsa��0d�g}o«rsoqoqc�g}o«k�g�d$´�a'j	a'ds��o�g
k=´�c	j��g}j	npj	z��g5k	npj	j��gg}o�~ªoqc��	�3npo
�gig��8gih�~qrsj�g}j�~�g��3npc�h�dsaNzidsa'oqoqr�²+zia�~qr�npj=vN�³g}o�§�a�h�rta��0d�g}oo�npj�~
a'd�n'h�oÈ��n�k��g}dsrto��gig}o�a'c��OnM�'g}j�k	g^h
�g}o�g}a'c"¡��0a:�	�g}oqr�g}j0o�k��"j	a'��rsÝ�c�g}o^Â�Ã±À_Ä±Å�npc��0a�h�c0jO���g}dsa'j | g
k�g}o^�On"k�g}d�g}o^k�gR�Ëa�hq¿'n:§¨zia'z/£��g}o�Â$��µ¹Æ°�¯�¯Å/v8x¥npc�hKdsa�o�g}z�npj	k�ga��0�	hqn"z�£�g'm	j�npc0o³j	g | a�h/k�npj	o
Ý�c	gYd�g}o�§�a'd�g}c	h�o��OnM�'g}j	j�g}o³k�gYz�g}oy§�a�h�rsa��0d�g}o��3npc�h�z�£0a'Ý�c�g��g}j�npj	z��g'vy�«gb§'g}z�~�g}c�h_h��g}oqc0d�~qa'j6~³g}o�~
a'd�n'h�oy�On�k��g}dtrso��gba'c��n:�'g}j�k=´�c	j�gK��a'z/£	rsj�g�aRoqc��0�8n'h�~·k	gK§'g}z�~�g}c�h³gi~yk=´�c	j��8gih/z�gi�	~�hqnpj��ªc	d�~qr¶µ
z�npc	z�£	g}oivÈÄbnpc0oyz�np�O�+a�hqnpj	o�dsg}oÈ�3gihq¤¦n'h���a'j	z�g}oÈk	gYz�g}o³k�g}c"¡Oa��	�	hqn"z�£�g}o�aRc	j~qr�h�a | gba'd��g}a�~�nprshqg
Â �'ÌpÍ Å/m+dsg}oK�Og}rsdsdsg}c�h�oyh
�g}oqc	d�~qa�~qo �gi~qa'j6~Yn'�	~�g}j�c0oKa}§'g}zªd�g�!�g}dsa'j | g�k�g�On"k�g}d�g}obk��gi�3g}j	k	a'j�~Kk	c
d�n"zic�~�g}c�hRÂ �'Î m�Ï Í oqc�h^d�g}oKk�npj0j��gig}obk=´�a��	�0hqg}j6~qrtoqoqa | g'm�gi~ Î"� m �pÍ oqc�hKc	j"��g}c¨k�g¢~�g}o�~bk0rso�~qrsj	z�~/Å/v
Äbnpc0o#�gi~qc	k0r�npj	o#�g | a'd�g}�Og}j�~_dsg}o��3gihq¤¦n'h���a'j	z�g}o³k�g±�On"k�g}d�g}o_rsj	k��gi�3g}j	k	a'j�~qo�k	c�d�n"zic�~�g}c�h}v�À_r�g}j
Ý�c	gd�g}o^�3gihq¤¦n'h���a'j	z�g}o^o�g�k��g | h�a'k�g}j�~b�0a�hKh/a��	�3n'hq~^k�g}oK�On"k�g}d�g}oboq���g�µ
zir�²0Ý�c�g}o�a'c"¡Ûdsn�zic�~�g}c	h�oim�d�g¨�!�g}dsa'j | gNk�g¨�On"k�g}d�g}o�oqc�h��0a'oqo�g�g}j	z�n'hqg�d�g}oOa'c	~�hqg}o��On"k�g}d�g}o�gi~
n'�	~qr�g}j�~^c	j5~qa'c"¡�k	g¢hqg}z�npj	j	a'rso�oqa'j	z�g¢o�g}j	oqrs�0d�g}�Og}j�~³��g}rsdsd�g}c�h_Ý�c=´�c	j�~qr�h�a | g¢a'd��g}a�~�npr�hqg�Â$Ó � m�Ï Í
oqc�hKd�g}obk�npj	j��gig}obkf´�a��	�	hqg}j�~qrsoqoqa | g'm�gi~ Ì"� m �pÍ oqc	hKd�g���g}cNk�g¢~�g}o�~/Å/v

$&%('*),+�-�.�/(0�1*23-�%(/�/54768/�9:%;%(<>=@?:A�BC2�+�D�EF2347<�-�%;<(+�G�6�4H234I+�6@J

K



� � F ]_I^?A@��[W]_E�?NF

��B�<>=�+�� 2�=�% <;BC-�-�%(6 2 %�� +�- 2�+�6 / 2�B�.C'�476�G&/ 9 %(%;<>=�B�6�.�%(-�/ 2�-�%(/�/ = E
/
	:%;%(6�E
47D�%;.�E�2�.�% 23%(<(234I6�G&/ 2�-�%(/�/
<;+
6�.�4I2�47+�6C/�� +�- 47D�9�-�+��476CG 2�=�% -�+�	�B�/ 2�6�%;/ / +��#/�9:%;%(<>= -�%;<(+�G�6�4��;%(-�/;?"2 '�9C47< E��"- %;/�%;E
-�<>= +��#/ 9 %(%;<>=
B�6�.C%;-�/ 23-�%(/�/ = E�/,2>E�-�G�% 23%;.�9 %(-�<;%(9C23B�E���� %�J GCJ�� +�D�	 E
- . %�� %;< 2����C9�/ '�<>=C+��7+�G
47< E��
� %
J G�J�234ID %(. 2>E�/��*/����
E
/ ) %����:E
/ 9C=*'�/ 47< E�� / 23-�%(/�/ +�-�/�� %
J G�J -�+����7%(-! <;+ E
/ 23%(- - 47.�%(/"��=�47G
=$#%� +�- <;%;/&�'��1�23%(%;6�%��
%;6 E
6C.)(�E
6C/�%;6*�
á+�+�+ � J-, 6 23=�4I/ ),+�-�� ) % E
-�% 476 23%(-�%;/ 23%(. 4I6 D�+�.C%"�74I6�G /�9:%;%;<>= 4I6 23=�%�<;+�6 23%�.�2 +�� .�- 4���476�G�B�6�.�%(-
��E
- '�4I6�G�<(+�6�.�4H234I+�6�/&+�� <;+�G�6C4I234/��%0�I+ E
. = '�9:+
2�=�%;/ 4��;%(. 23+ 476C.�B�<;%�E1�7%2��%"� +�� / 2�-�%;/ /�+�6 23=C% .�- 4��
%;-;J
3 =�%�-�%(/�B4�H23/#+�� 23=�4I/&-�%(/�% E�-�<>= D E '5	:%�-�%"�I%���E
6 2#6�+
2#+
64�I'�23+1	�B�4��7.�4I6�G -�%(<;+�G�6C4I234I+�6 / '�/ 23%(D /#23= EF2
E
- % D�+�- %&-�+�	�BC/ 25476 23=C% <(+�6 23%�.�2".�%(/�<;- 4�	:%;.6�7	CBC2"E��7/ +�2�+�E
9�94�I47< EF2347+
6�/ 23=�E�25E�2�2�%;D�9C2 23+�4768� %;-�23=C%
B�6�.C%;-��H'�476�G E�� %;<(2�4��
%�/ 2>E�2�% +��&E
6 BC2�2�%;-3E�6�<;%�J:9 %�= E;�
%!<>=�+�/ %;6 2�=�% /�<;%(6 E
- 47+ +���.�- 4���476CG ) =C4��7%
2>E����*476�G +�6�2�=�%�9�=�+
6�%&E
/ E
6 E
9�9<�747<;E�234I+�6�476�) =�4I<>=)�*6�+ )=�7%;.CG�%�+�� 2�=�%�.�- 4���%(-"> /�/ 23E�23%�D�E '�9�-�+��47.C%
	:%;6�%2?�23/�-3E
6CG�476�G5� - +�D E D�+�-�%$@�B�47. 4I6*2�%;-�E
<(2�47+�6 ) 4I2�= E / 9 %(%;<>= 476 23%(-A� E
<(% 23+ 47D�9�-�+�
%;D�%;6 2�+��
/3EB� %(2 '8476 2�=�%#-�%(/�9:+�6�/�% +���23=�%C��%(=�47<��7%�J

3 =�%�- %;<(%;6 2D�I4I23%(-3E�2�B�-�%#.�4I/�<(B�/�/ 476�G�23=�% %�� %;< 23/�+�� / 2�-�%;/ /�+�6�/�9:%;%(<>= E
9�94�I47%;/�2�=�%E�7E�	:%"� +��GF2HJI&K�F�F
23+&.C4�� %;-�%(6 2 9�=�%(6�+�D�%;6 ECJ 1�+�D�%,),+�-��L��4I%() / / 23-�%(/�/ E
/ E�6*'E	�-�+�E
. .�%���47E�234I+�6�/�4I6�23=�% 9�-�+�.�B�< 2347+
6�+��
/�9:%;%(<>=M� -�+
D 4I2�/ 6�+�-�D E�� 9�- +�.CB�<(2�47+�6-�J("E
6�/ %;6 E�6�.�9 +�D E
<��N� á+�+�O ?�1CE�-�4��FE ' E E
6�.M#&+ ) .�'P� á+�+�Q � J
, 6 .�4I/�<(B�/�/ 476�G�2�=�%&1<R�1�A&1�.�E�2>E�	�E
/�%'� +
- 2�=�%�/ 2�B�.C' +��	/�9:%;%(<>= B�6�.�%(-�/ 2�-�%(/�/"�N("E
6�/ %;6 %(2�E���JP� á+�+�Q �
G�+ +
6!23+ .C%;/�<(-�4�	 %L�
E�-�47+
B�/"2 '�9:%;/�+�� / 23- %;/�/&4I6!/ 9 %(%;<>=@JC3 =�%(/�% 4I6�<"�IB�.�% 2�=�%�%2� %(<(2�/�23= E�2�/�9:% E��*4I6�G
/ 2 'S�I%;/"� 6�+�47/ %�� E
6�.T#' U� +
-�<;%(/�= E;�
%�+�6!2�=�%�/�9:% E��
%;-�> /&+
BC239�B�2;�@E�/"),%"����E
/523=�%�%2� %(<(2&+�� / 23E�23%(/�23= EF2
E
- %�+���23%(6�.�%;/ <;-�4�	 %(.�B�6�.�%(-�23=�%V�7E�	 %��C+���K2WMXBHZY[XB\<F %"�I/�%() =C%;-�% 4I6�23=�%V�I4I23%(-3E�2�B�-�%D� %�J G�J/�*E
68.�4I%(2 '���� %;E
-"�
+�- E
6CG�%;-&� J

, 6 E
6�E�2 23%;D�9C2 23+�B�6�4/��' 23=C% +���2�%;6 .�4��
%;- G�476�G]��47% ) /"+���/ 2�-�%;/ /52�= E�2�E
-�%�	:%;4I6�G 4I6^��+���%;._	 '823=C%
-�%(/�%;E
-�<>=�4I6 2�=�47/C? %��7.6�`��BC-�-3E ' % 2�E���J�� á;+�+�O ��= E;��%�-�%2��47%(),%;.a�
E�-�47+
B�/#.�%�? 6C4I234I+�6�/&+�� / 2�-�%;/ /"� E�6�.
9�- +�9 +
/�%;.�E�.�%(/�<;- 479C2�47+�6 +���2�=�47/ 9�=�%(6�+�D�%;6�+�6a	 E
/ %;. +�6 23=�% <>= E
-3E�<(23%(-�+��,23=�%1F2HJI&K�F�FXBI&F J13 =�%('
= E;��% = '�9:+
2�=�%;/ 4��;%(._� +�B�-=�I%���%��7/ +���/ 23- %;/ /�+�- /"23=�E�25< E
6!E�� %(<(2523=�% /�9:%;%(<>= 9�- +�.�BC<(234I+�689�-�+�<;%(/�/(J A�2
23=C%��7+ ),%;/ 2'�7%2��%"�J� 2�=�%;/ %�476�<��7B�.C%�.�4I-�%;< 2�<>= E�6�G�%;/�+�6!23=C%E��+�< E���E
9�9 E�-3E�2�B�/0�b�;%;- +� +
-�.�%(-�/ 2�-�%(/�/�+
-�/����
B�6�<(+�6�/ <;47+
B�/ 9�= '�/ 47+��I+�G�4I< E���<>= E
6�G
%;/c�b?�-�/ 2! +�- .�%;- / 23- %;/�/ +�-�/&�2��E
6�. <(+�6�/�<(47+�BC/ 9C=*'�/ 47+��I+�G�47<;E���<>= E
6�G�%(/
� / %;<(+�6�.8 +�-�.�%(-"/ 23- %;/�/ +�-�/&�2� A�2 23=�%#=�4IG�=�%(/ 2c�7%2��%"�J��<>= E
6CG�%;/5< E
6�E��I/�+]	 %�	�- +�B�G�= 2"E�	:+�BC2=	 '8/ 2�47D�B<�74
23=�E�2�E
-�% %2.�2�%;-�6�E���2�+ 23=�% /�9:%;%(<>=�9�-�+�.�B�< 234I+�6 9C-�+�<;%;/ /"��	*'&2�=�% /�9:% E���%;-"> /�<(+�G�6�4H234/��% -�%(476 23%(-�9�- %(2>EF2347+
6
+��	23=C%&<;+�6 23%�.�2 476 ) =�4I<>=82�=�%&/�9:%;%(<>=�4I/d	:%;476CG 9�-�+�.�B�<(%;.6� E�/�) %����@E�/V	*' 23=�%&/ 9 %;E��
%(-"> / B�6�.�%(-��I'�4I6�G
E�� %;< 234��
% <(+�6�.�4H234I+�6�/e� 2�=�47- .8 +
-�.�%(- / 23- %;/ /�+�- /�� Jf, 6 23=C47/89 E
9:%;-���) %T� +����I+ ) 2�=�47/ 2>Eg.C+
6�+�D�' E�6�.
476^�
%;/ 2�47G EF23%&) =�%(2�=�%;- 4H2 47/ 9:+�/�/ 4�	4�I%�23+�.�47/ <;- 47D�476 E�2�%'	:%(2 ),%;%(6 /�9:+��
%(6!BC2 23%(-3E
6�<(%;/ 23= EF2 = E;��%L	 %(%;6
9�- +�.�BC<;%;. B�6�.C%;- 23=�%#4768@ B�%;6C<;%#+�� 23=�4I-�.8 +�-�.�%(- / 2�-�%;/ /�+�- /5) 4H23=�E��
E�- '�476�G�.�%(G�-�%(%#+���/ 23- %;/�/(J

h



� SAUVB�BOWYX � ?NIbU��[P���F[@ H��]�� � F[FC?¨]��]^E�?NF

3 =�% / 9 %(%;<>= . E�23E!B�/ %;. 476 23=�% - %;/ % E
- <>= 9C-�%;/ %;6 23%(. 476 2�=�47/ 9 E
9:%;- ) E
/�<(+����I%;< 23%;.a� -�+�D /�B<	�� %;< 23/
.�- 4���476�G�476�E�/�4ID�B4�7E�23+�-�E�2�2�=�%
	"4I/�/�E
66> /���E
D�	�- 47.�G�%�5%(/�% E�-�<>= � E�	@J 1�B<	�� %;< 23/ ) %(-�%5E
/���%;.�23+&.�- 4��
%
23=C-�+�B�G
=�E <;+�B�- /�% ) =�4��I% %;6�G E�G�%;.�476 E / 47D�B<��E�2�%;.�9�=�+�6C%"2>E�/�� 0�) =�4��7%�23=C%"/ B4	�� %;< 2�.�- +��%��CE / 9 %(%;<>=
/ '�6 23=C%;/�4��;%(-"9�- +�D�9C23%(.82�=�%&.�- 4���%(-�) 4I2�=�E D E�23=��*B�%(/ 2�47+�68<;+
6�/�4I/ 234I6�G�+���E
.�.�4I6�G B�9 2 ),+ 6*B�D�	:%;- /
) =�+�/ %�/ B�D )�E
/ �7%(/�/ 23= E
6 á���� J 9 % <;+�6 23- +����I%;.1� +�- 23=�% 6*B�D�	:%;-5+�� E
.�.C4I234I+�6�/ ) 4I2�=!E�6�.�) 4H23=�+�B�2
< E�-�- '^ +�6�/ 4768+�- .�%;-�2�+ D E
476 23E
476 E�6�E�9�9�-�+;.�47D E�2�%"�I'�<;+�6C/ 2>E�6*2c�I%���%�� +���.�4���<;B<�I2 '8E
<(-�+�/ / 23-�47E��7/(J

3 =�% 2 ),+ 476�.�%(9 %(6�.�%(6*20��E
- 4�E�	<�7%;/ 476 23=�4I/�%2.�9:%;-�4ID %(6 2�),%;-�% 2�=�% .�- 4���476CG /�9:%;%(. E�6�. 23=C%M� -�%� 
�*B�%;6C<('�) 4H23=�) =�47<>=�2�=�%�.C-�4��
%;- )�E�/�G�4��
%;6 D E�2�=��*B�%(/ 234I+�6�/(J�� E
<>= �
E�-�4�E�	4�7% = E
.�2 ) + <(+�6�.�4H234I+�6�/��
/��I+ ) E
6�. � E
/ 2��8- %;/ B4�I2�476�G�4761� +�B�- .�4/� %(-�%;6 2"<;+�DE	�476 EF2347+
6�/;J 1�B4	�� %(<(2�/�.�-�+�
%�E�2 O�� D�J 9@J =@J�476823=C%
/��I+ ) /�9:%;%(.�<;+�6C.�4I2�47+�6 E
6�. E�2 á K�� D�J 9@J =@J 4I6 2�=�%�� E�/ 2 /�9:%;%;. <;+�6�.C4I234I+�6:� 2�=�% 9:%;- <;%(9C23B E��,/ 9 %(%;.
476 2�=�%�/ 47D�B4�7E�23+
-"4I/&E
9�9�- +;.C4ID�EF23%"�H' = E����&� J���6�% / B4	�� %(<(2 <;+�D�94�7E
476�%(.!+�� D�+
234I+�6 / 47<��*6�%;/ /#476 23=C%
� E
/ 2�/�9:%;%(. <;+�6C.�4I2�47+�66��/�+ 4I6 2�= E�2�<;E
/�% 23=�% /�9:%;%;.�) E
/�- %;.�BC<;%;. 2�+ á���� D�J 9@J =@J_3 =C%M� -�%���BC%;6�< '
E�25) =�47<>= .C-�4��
%;- /"),%;-�%�9�-�+�D�9C2�%;.!) 4H23= E D�E�2�=��*B�%(/ 234I+�6!) E
/�+
6�<;%�%2��%(- ' + /�%(<;+�6�.C/]� /A�7+ ) <;+�6S 
.�4H2347+
6N��+�-#+�6�<(%�%2��%(- '! �/ %;<;+
6�.�/)� � E
/ 2 <(+�6�.�4H2347+
6N� J]3 =�% .�-�4/��%;-�> / E
6�/ ) %(-�/ ) %(-�%�<;E
9C2�B�-�%(. 	 ' E
=�%;E
.8 D�+�B�6 2�%;. D 4I<;-�+
9�=�+�6�%�E
6�. -�%;<(+�-�.C%;. 476�"C(�1)� +�- D�EF2 J
3 =�%#<(+�-�9�BC/"E�6 E��I'S�(%;. =�%;- % <(+�6�/ 47/ 2�/
+��$# +�Q BC2�2�%;-3E�6�<;%(/)� á #% 4� á # O � áh'& E
6C. á # á � +�-#% E�<>= /�B<	�� %;< 2�-�%(/�9:%;< 234��
%"�H'4� J)3 =�% E
6�/ ),%;- /E��E
-! 
47%(.-� - +�D E
9�9�- +;.C4ID�EF23%"�H' � J(#�2�+ O / %;<(+�6�.�/�� ) 4I2�= 2�=�%�E;��%(-3E
G
%��7%(6�G
23= +�� E�6!BC2 23%;-�E
6�<(%�	 %(476�G á J O
/�%(<;+�6C.�/;J

3 =�%#+�	�� %(<(234/��% +��	23=�4I/�) +
-�� 4I/�23+]	�B�4��7.8E
BC2�+�D E�23%(. / '�/ 2�%;D�/52�= E�2 < E�6 .C47/�<(-�4ID 4I6 E�23% 	 % 2 ) %(%;6
/ 2�-�%(/�/�<(+�6�.�4H234I+�6�/&23= EF2�E�-�%�< E�2�%;G�+�- 47<;E����H'!.�4/� %(-�%(6*2;?�<;+
6�/�%���BC%;6 2&�H'�� 4I2#4I/#6�%;<(%;/�/�E
- ' 23+ .�%2��4I/�%�E
6
E
6�6C+
2>E�2�47+�6�+��:23=C%". EF2>E&23= E�2 G�- +�B�9�/ <;E�23%(G�+�-�4I< E����I' /�4ID 4���E
-�BC2�2�%;-3E�6�<;%(/ 2�+�G�%(2�=�%;-�� +�-�2�=�%"9CB�-�9:+�/�%(/
+���D +�.�%"�I476�G 2�=�%�<(+�D�D +�6�E��74H2347%(/;J 3 =�%�47/�/ B�% +��&=�+ ) 2�+ ��E�	 %���23=�% . E�23E 47/�+�6C% 2�= E�2 .�%;/ %;-A�
%;/
9 E
- 234I<;B4�7E
-�E�2 23%(6*2�47+�68/ 476�<(%&B�/�4I6�G�.�4�� %;- %;6 25<;-�4H23%(-�4�E 23+]��E�	:%"�:23=�%#. EF2>E < E
6a� E
6�.89�-3E�<(234I< E����I'�) 4���� �
�7%;E
. 23+ .�4/� %(-�%;6 2�) E '�/�23+ < E�2�%;G�+
-�47<;E����H' 9�E
- 2�4I234I+�6 2�=�%�.�E�2>E /�% 2;�,9 +�/ /�4�	4�I' D�E��*4I6�G 4I2 D�+�-�% +
-
�7%(/�/#<>= E����7%(6�G�476CG 23+1	�B�4��7. / '�/ 23%;D�/#23= E�2#<;E
6 .�47/ <;-�4ID 4I6 E�2�%E	:%(2 ),%;%;6 23=�%�/�%��7%(<(23%(. <;E�23%(G�+�-�4I%;/(J0, 2
47/#9:+�/�/ 4�	4�I%�� � +�-#476C/ 2>E�6�<;%���23+�E
/ /�47G
6a�7E�	 %��7/�2�+ 2�=�% .�E�2>E 	 E
/�%(. +�6 23=C% / 2>E�2�% +��,23=�%�/�9:% E��
%;- +�-"�
<;+
6 �
%;- /�%"�H'��8	 E
/�%(.�+�6�/�+
D % D�% E
/ B�-�% ) =�47<>= 476�<(+�-�9:+�-�E�23%(/ =�+ ) �74I/ 23%(6�%;- / 9 %(-�<;%(4��
%"23=C%5B�2�23%(-3E
6C<;%;/(J
	"+ /�4I6�G��I%8E
9�9�- + E
<>= 4I/ <;+�- -�%(<(2;��E
6�. 4I2�47/�4ID 9:+�- 23E
6 2�23+e	:% E
-�476 D�476�. 23=C%�E�9�94�74I< E�2�47+�6�) =C%;6
.�%(<;47.C476�G =�+ ) 23+T��E�	:%"�,23=�% . EF2>ECJ)� + ) 47%e� K������ �E��E�	:%"�I/ 23=C%;/�%82 ),+ E
9C9�-�+ E�<>=�%;/�E
/�< E�B�/�%� �E�6�.
%�� %;< 2A �2 '�9:%�.�%(/�<(-�479�2347+
6�/"2�+ .�47/ 234I6�G�B�4I/�=8) =�%(2�=�%;-�2�=�%�E
4ID 47/ 23+ <;E
9C2�B�-�% 476<� +�- D�EF2347+
6�E�	 +�B�2�23=C%
/�9:% E��
%;-�> / / 23E�23% E�2 2�=�%�234ID %�+��C%(6�<;+�.�4I6�G 23=�% /�9:%;%(<>= �
%;-�/ B�/ %�� %;<(2�/�+
6#2�=�%��74I/ 2�%;6�%(-@) =�%;6 .�%;<(+�.C476�G�J

* +�-@23=�4I/ ) +�-A�N��),%,= E;�
% �7E�	 %��7%(.�23=�% /�9:%;%(<>=�<;+
-�9�B�/ 	 '#D�EF23<>=�4I6�G % E
<>= %2.�9:%;-�4ID %(6 2>E�� <(+�6�.�4H2347+
6
) 4I2�=�E5.�47/ 23476C<(2�< E�2�%;G�+�- '�J 9 %G� %;%"�*23=�E�2�2�=�47/�E
9�9C-�+ E
<>=�47/ D +�- %,- %"�I%���E
6 2`� +
-�/ 23-�%(/�/�.C%(23%(<(2�47+�6�2�= E
66�

 



� +�-�4I6�/ 23E
6�<(%��C2�=�%&9 %(-�<(%;9C2�B E��@/ 47D�4���E�-�4I2�47%(/ E
6�. .�4/� %(-�%;6C<;%;/�� 4�� E
6 '���23= E�2�D 4IG�= 2�%2.�4I/ 2V	:%(2 ),%;%(6�23=C%
BC2 23%;-�E
6�<(%;/�+�� 23=�%"<;+�- 9�B�/;J A �I23=C+�B�G�=�) %�= E;��%�6�+�2 <(+�6�.�B�< 23%(.�E�6*']� +�- D�E�� 9 %(-�<;%(9C23B�E�� / 23B�.�4I%;/,+�6
23=C47/ <;+�- 9�B�/��:2�=�%L?�-�/ 2"E
B�23=�+�-5= E
/V� +�BC6�.�2�= E�259 %(-�<(%;9C2�B E�� .�4�� %;- %;6�<(%;/c	 % 2 ) %(%;6 23=C%;/�% BC2 23%;-�E
6�<(%;/
E
- %�6C+
2�<��7%;E
-��H' D E
-���%;.@?�2�=�%;- %�� +�- %��`��E�	:%"�I476�G - B4�7%(/ 	�E
/�%(. +�6 %2.�9 %(-�4ID %(6*23E�� <;+
6�.�4I2�47+�6C/ D E '�	:%
D�+�-�% / B�4I23E�	4�7%-� +�- 23=�4I/ D�+�.�%��74I6�G�9�- +�	4�7%(D�J 3 =�47/8E
9C9�-�+ E�<>= � E����7/ 476 �74I6�%!) 4I2�= E < E
B�/ %2 �2 '�9:%
.�%(/�<;- 479C2�47+�6 +�� 23=C% . E�2>E / %(2 /�4I6�<;% 4I2 E
47D�/�23+ <;E
9C23BC-�% 23=�% / 2>E�2�% +�� 2�=�% /�9:% E��
%;-(J (5+ ) %2��%;-��
4I2�47/ 47D�9 +�- 2>E
6 2 23+ - %;<(+�G�6�4��;%�2�= E�2 %2��%;6 2�=�47/�G
+ E�� D�E ' 6�+
20	:%M� B4���I' E
<>=C47%��
%;. /�4I6�<;% E�/�47D�4��7E
-
%2.�9:%;- 47D�%;6 2>E��:<;+
6�.�4I2�47+�6 D�E '�6�+
2�E��I) E '�/ 23-�E
6�/��7E�23%5476 2�+�23=�%"/3E
D�%�<(+�6�.�4H234I+�6�+��	/ 23- %;/�/(J�9 %�=�E�
%
23=C%;-�%2� +�-�%=�7E�	 %��7%(.�23=�% /�9:%;%(<>= E
<(<;+�- .�476CG�23+&23=�% / 2347D�B4�7B�/�<;+�6�.C4I234I+�6 B�/ %;.�.�B�-�4I6�G&23=�% %�.C9:%;- 47D�%;6 2;�
) =�%(-�%�% E
<>= <;+
6�.�4I2�47+�6�)�E
/&2�=�% -�%(/�B4�H2&+�� E K�� K � E
< 23+�- 4�E�� .�%(/�47G
6 4I6^��+��/��4I6�G�2�=�% .�-�4/��476�G / 9 %(%;.
�b� E�/ 25+�-5/��7+ ) � E
6�. 23=�%�� -�%��*B�%;6�< '�) 4H23=8) =�47<>= 23=�% .�- 4���%(-5) E
/59�-�+
D 9C2�%;.823+ /�+��/��%#23=�% <;+�G
6�4I2�4���%
2>E�/��T� %���%(- '  �+�- + /�%(<;+�6�.C/�� J

, 2#47/&4ID 9:+�- 23E
6 2�2�+)	 %;E
-&476 D�476�. 2�= E�2�),%�E
-�% 4I6^��%;/ 234IG E�234I6�G ) =�% 23=�%(- E�6 E��7G�+�- 4I2�=�D < E
6T	:%
23-�E
476C%;.�2�+�.�%(2�%;< 2 .�4�� %;- %;6�<(%;/ 476 23=�%d�I%��
%"�C+�� / 23- %;/ /"��E
6�.�2�= E�2 4I6�+�- .�%;- 23+&.�+�2�=�47/�) %�=�E�
%EK�������H K��
< EF23%;G
+�-�4I< E����I'5.�47/ 234I6�<(2	%�.C9:%;- 47D�%;6 2>E���<;+�6C.�4I2�47+�6�/ ) 4I23=#<;E�23%(G�+�-�4I%;/ +���/ 2�-�%(/�/;J 3 =�% -�% E�.�%;-	/�=C+�B4�7.#6�+�2
476 2�%;-�9C-�%(2�23=�4I/"23+M	 %�E�/ 23E�23%(D %(6*2&E�	 +
BC2�2�=�%�< EF23%;G
+�-�4I< E�� .�4�� %;- %;6�<(%;/]� 9 %(-�<(%;9C2�B E���+
-�+
2�=�%;- ) 47/�%;�
476 2�=�%#/�9:%;%;<>= J A�2 23=�%#+�6C/�%(25+���23=�4I/ 476^��%(/ 2�47G E�2�47+�6*��4I2�) E
/56�+
2=�*6�+ ) 6!) =�% 23=�%(-"/ B�<>=!.C4�� %;-�%(6�<;%(/
%2.�4I/ 23%(.@J ("+ ),%��
%;-"� 	 ' 4I6 �
%;/ 2347G�E�234I6�G 2�+ ) = E�2 %�.�23%;6 28D E
<>=�4I6�%_�I% E
- 6�476�G E��IG�+�-�4H23=�D�/�E
-�% E�	4�7%
23+�.�4�� %;- %;6 2347E�23%L	 % 2 ) %(%;6e��E�	:%"�I/"%(/ 23E�	4�74I/�=�%(.	��
 I2Y[XBI�Y +�6�23=�%�	�E
/�4I/�+�� %�.C9:%;- 47D�%;6 2>E���<(+�6�.�4H2347+
6�/"�
),%�D E 'e	:%�E�	4�7%�23+�<;+�6�<��7B�.C%�/�+
D % 23=�4I6�G!E�	 +�B�2 ) =�% 23=�%(-�23=C%;/�% ��E�	:%"�I/ E
<(2�B E����H' <;+
-�-�%(/�9:+�6�. 2�+
.�4/� %(-�%;6 2 <;E�23%(G�+�- 47%;/ +�� / 23- %;/ /"� +�- ) =C47<>=8+��	23=�%(D-��4�� E
6 '���47/�<;E�23%(G�+�- 47< E����I'�.C47/ 2�476�< 2d� -�+
D 2�=�%�-�%(/ 2;J

�  B �]��[I^B ���A]_I ��W]_E�?NF

	"+
64�74I6�% E
-�� %;E�23B�- %;/ +��@2�=�%�/ 9 %(%;<>= ) E�
%�� +�- D = E;��%�- %;<;%(4��
%;. D�BC<>= E�2�2�%;6 234I+�6�476�/ 23B�.C47%;/ +�� / 9 %(%;<>=
B�6�.C%;-�/ 2�-�%;/ /;?5476 9 E
- 234I<;B4�7E
-"��2�=�%13�%;E
G�%;-�� 6�%;- G
')��9:%;-3EF23+�- �b3
����� = E
/]	:%;%;6 9�- +�9 +
/�%;. 23+e	:%
-�+�	�B�/ 2 23+�6C+�47/ ' %(6^��4I-�+�6CD %(6*2�/ E
6C.�B�/�%2� B4��4I6 / 23-�%(/�/ <���E
/ /�4�?�< E�2�47+�6%��� =�+
B�%(2 E���J/� á+�+�Q ?�� =C+�B
%(2�E���J/� á+�+�+ ?���E�	<�7+�B�6 E
6�. � % 234I66� á+�+�+ � J A"6�+
23=C%;-�BC/�%�� B<��E
9�9C-�+ E
<>=-� +�-�E
6�E��I'�/�4I/"+�� /�9:%;%(<>= E�6�.
/ 2�-�%(/�/#= E
/C	:%;%(6 / B4	4	 E
6C. .�%(<;+�D�9:+�/�4H2347+
6!+�-&D�B<�I234  - %;/�+��7BC2�47+�6�E
6 E��H'�/�47/ ��47E ) E�
%"�I%(2#23-�E
6�/A� +
-�D�/
��1�E
-�4���E '�E E
6�.a##+ ) .C' � á+�+�& � á;+�+�Q � JE� B4�I2�4/ - %;/ +��7BC2�47+�6!E
6 E��H'�/�47/�E
6�.T3
���' U	 E
/ %;.T� % E�2�B�-�%(/ =�E�
%
E��I/�+)	:%;%;6 <;+
D�	�476C%;.�� +�-&-�%(<;+�G
6�4��(476�G / 9 %(%;<>=�4I6 23=�%�9�- %;/�%(6�<;%�+��,< E
-#6�+
47/�%�E�6�. /�=�+ ) 6 2�+ '�4I%"�I.
/�BC9 %(-�47+
- -3E�2�%;/ ����E�	<�7+�B�6�E�6�. � % 234I66� á+�+�+ � J , 6 2�=�47/�),+�-�� ) %5476^��%(/ 2�47G E�2�% ED� % E�2�B�-�% /�% 2 <;+�6�/ 47/ 23476CG
+��d��E
- 4�E
6 2�/�+��d� %;E�23BC-�%;/�9�-�+�9:+�/ %;.�4I6	��E�	4�I+�B�6�E�6�. � %(2�476 � á+�+�+ � E
6C.�476�1CE
-�4��FE '�E!E
6C. ##+ ) .C'
� á;+�+�Q ��	 E
/ %;. +�6�2�=�%'3
��� E
6�. D�B4�I2�4/ - %;/ +��7BC2�47+�6�E�6 E��I'�/ 47/,E
6�.8E
9�9<�I'�4I2 23+ 23=�%52>E
/A� +��	D�+�.�%"�I476�G

#



< EF23%;G
+�-�4I%;/ +���.�-�4/��%(-�/"> / 23-�%(/�/(J
3 =�% 9�- +�<(%;.�BC-�%!),% B�/ % 47/�E
/ � +����7+ ) /;J A ��2�%;- /3E
D�94�74I6�G 23=�% / 9 %(%;<>= /�4IG�6 E��5E�2 Q �S( ���5D�B4�/ 

234I-�%(/�+��IBC234I+�6�E
6�E��I'�/�4I/�4I/ E
9�94�I47%(. 23+ 2�=�% .�4I/�<;- %(2�% /�4IG�6 E����������523+ .�%(<;+�D�9:+�/�% 4H2 4I6*2�+	� 
 K+á
	 E
6C.�/,<(+�-�- %;/ 9 +�6C.�476�G 23+#23=�%=� -�%��*B�%;6�< '�.C4���47/ 47+�6 / =�+ ) 6 476�*�47G
B�-�% á J 3 =�%�.�%(<;+�D�9:+�/�4H2347+
6�4I6 23=�4I/

*�47G�B�- % á 0 1�B4	<	 E
6�.���%;<(+�D 9:+�/ 4I234I+�6
47D�94�I%;D�%;6 2>E�2�47+�6 4I/�	 E
/�%(.�+�6 -�%(9 %;E�23%(.�4I2�%;-3EF2347+
6�/&+�� 2�=�%�D�476C47D�B�D0 9C= E
/�% Q  23E
9a�I+ ) E
6�. =�47G
=
9 E
/ /'?7�H23%;- /&E
/ /�+�<;4�EF23%;.�) 4I23=�23=�%�+
- 23=C+�G�+�6 E��� � ���2K����SY[K�F����T���&E
B4	:%;<>=�4I%;/"� á+�+ K � J * +����7+ ) 476�G�23=C%
.�%(<;+�D�9 +
/�4I2�47+�6*��23=C% E;�
%;-3E�G�%�3�%;E
G�%;- %(6�%;- G
'847/d� +�BC6�. � +
- %���%(- '8/ B4	4	 E
6C.!/�4IG�6 E��@E
<;<(+�-�.�4I6�G 23+

��� 
 á� � ��� !#"�$&%�' �(������� � %*) 
 á,+�-#-#-.+ � � á �

) =�%(-�%/� � 47/�2�=�% 6*B�DE	 %(- +��,234ID % /�E
D 9<�7%;/#4I6 2�=�% ) 021 	 E
6�. E
6�. ' � - ��4I/#2�=�%�.�47/ <;- %(23%�3 % E
G�%(-%;6C%;-�G�'8+�9 %(-3E�2�+�-;0

' ���3�4�5� �6
7�98#�����;:<�����=: á �>�����@? á � � K �
A�6 4I6^��%;- /�%A� � 3 23-�E
6�/A� +
-�D 47/,2�=�%;6 E
9C94�74I%;. 2�+�23=�%'�7+�G�+�� 23=�%�%(6�%;- G
' <(+�% ��<;47%(6 23/�23+ +�	C2>E
4I6�23=C%
3
���  	 E
/ %;.CB <;%(9�/ 2�-�B�D <(+�% � <(47%(6*2�/EDGFIH�����E�	4�I+�B�6 E
6�. � % 23476*� á+�+�+ � 0

FJH;
 K � "�$ �I+�GN� ��� �C<(+�/5LNM � ) : ��O #��QP� R M 
 á,+S-#-#-�+�T � h �

3 =�% %�.�2�-3E
< 234I+�6 +�� 23=�% <(%;9�/ 23-�E���<;+�%���<(47%;6 2�/ .C%�? 6�%(. 4I6 � h �"47/&E�9�94�74I%;.!2�+ 23=�% / 9 %(%;<>= )�E;�
%�� +�- D
E�2 %���%(- ' � -3E
D�%
J6��%2? 6�%523=�%(6=UWV XZY:E�/,23=C% T �Cá ��%;< 23+�- <(+�6 2>E
4I6�476CG 2�=�%�<;%(9�/ 2�-3E�� <;+�%���<;4I%;6 23/ � -�+�D
23=C%\[ 021 � -3E�D %�0IU V XZY 
]�^F V XZY$ +S-#-#-�+ F V X_Y` �ba�J�, 6 +�-�.�%(-�23+ - %�@ %(<(2C� -�E
D %� 2�+� U� -�E
D %#<(+�-�- %"��EF2347+
6�/") 4H23=�4I6
E
68%;6C%;-�G�' /�B<	4	 E
6�.*��23=�%C� +����7+ ) 476�G�E
BC2�+�<(+�-�- %"��EF2347+
6�D�% E
/ B�-�%&= E�/V	 %(%;689�-�+
9 +�/ %;. ��1CE�-�4��FE ' E E�6�.
#&+ ) .�'�� á+�+�Q � 0 ced F V XZYHgf h 
 i Xkjml!S" X F V ! YH F V ! j h YH

D EB.on�� i n jml!S" n F V ! YH F V ! j h YH � M 
 áp+S-#-#-.+qT �  ^�

O



) =�%(-�%�� 4I/ 23=�%=��E�GL	:%(2 ),%;%(6M� -3E�D %(/"��� 4I/�23=�% 6*B�D�	:%;- +�� � -3E
D�%;/ 4I6�<"�IB�.�%;.�476 2�=�%5E
BC23+�<;+
-�-�%���E�2�47+�6
) 476C.�+ )�� E
6�.���47/ E
6 4I6�.�%�.�2�= E�2 / 9 E
6�/5E���� <(+�-�- %"��EF2347+
6 <;+�%���<;4I%;6 23/�) 4H23=�4I6�23=C%&/3E
D�%�/�<;E��7%�E��7+�6CG
E���� � -3E
D�%;/�2�+�6C+�-�D E��74��;%�2�=�%�E
BC2�+�<(+�-�- %"��EF2347+
6@J\��%�?�6�% 23=�%]��%(<(23+
- <(+�6 2>E
4I6�476�G 2�=�%��7+�G E�-�4I2�=�D +��
23=C% T E
BC2�+�<(+�-�- %"��EF2347+
6 <(+�% � <(47%(6*2�/ E
/��	�WU 
 V XZYh 
 � �7+
G c d F V XZY$ f h +�-#-#-.+ �I+�G

ced F V XZY` f h � l 9 % .�%�?�6�%
23=C%-� -3E�D %� 	 E
/ %;. � %;E�23BC-�%-�
%;< 23+�- E�/�23=�%�/�% 2 +�� T <;%(9�/ 2�-3E���<;+�%���<;4I%;6 23/ E�6�. 23=C%_�7+
G +���2�=�% T
E
BC2�+�<(+�-�- %"�7E�234I+�6 <;+�%���<(47%;6 2�/;0 �� V XZY 
 �� U V XZY���WU 
 V XZYh ��

� #��

3�E��*476�G�23=�%��I+�G�+��=�  ��47/ .�+�6C% 2�+�E;��+
47. D +�.�%"�I476�G�E0? 6�4H23%&/ B�9�9:+�- 2".�%;6C/�4I2 '8.C47/ 2�-�4�	�BC234I+�6e� ) =C47<>=
-�%(/�B4�H23/D� - +�D 2�=�% 6�+�- D�E��74��;E�234I+�6 +��'�  �A�5) 4I2�= E / 476�G��7%�+
-#E /�D E���� 6*B�D�	:%;-&+�� ##E
B�/�/ 4�E
6C/&476 23=C%
�7%;E
-�6C476�G / 23E
G�%
J�3 =C%�6*B�D�	:%;- +�� /�B4	<	 E
6�.�/ BC/�%;. 4I6 2�=�47/,47D�94�7%(D %(6*23E�234I+�6�) E
/J� 
 K+á ��-�%(/�B4�H23476CG
� -�+
D 23=�% #g U�7%2��%"� .C%;<;+
D 9:+�/�4H234I+�6 /���%(23<>=C%;. 476 *�4IG�B�- % á J
3 =�%5-�%(D�E
4I6�476CG�<;+�6C/ 2>E�6*2�/,),%;- %�E
. � B�/ 2�%;.
%;D�9�4I-�47<;E����H':0�� 
 á E
6�.�� 
 K � 23+ < E�9C23B�- %�9 E�47- ) 4I/�%�<;+
-�-�%���E�2�47+�6C/&+�� E
. ��E
<;%(6*2�/3E
D�94�I%;/�����E�6�.T 
 á � ��23+=��XBW 
 I�K�F�F�23=�%5+�- 47G�4I6 E��C4I6<� +�- D�E�2�47+�6�E�<;-�+
/�/ K+á 	�E
6�.�/,476 23+ á�� � J 3 =�%"-�%;/ B4�I2�476�G�� % EF23B�- %
��%(<(2�+�- E���2�%;- E
9�9:%;6�.C476�G 23=�%�<;+�- -�%���E�2�47+�6 <;+�%���<(47%;6 2�/�47/ 2�=�%;- %�� +�- %!+��&.C47D�%;6�/ 47+�6 E��74I2 ' K�� J 3 =�%
� -3E�D %D� %;E�23B�- %;/5E
- % .C%;-�4/��%(. � - +�D K  �D�/�%(<;/;J +���/�9:%;%(<>= E
6�.�E
- % <(+�D�9�BC23%(.8%���%(- ' á�� D�/�%;<(/;J

� > ?A@CBOD�E�FCG H��ÇF ��� E�WRP�� EM]_X[E�F ]^XCB Z ]y]_BOI �5F[WB

����  "!$#&%('()+*,#&-/. 0�1(23-+4
, 6�2�=�47/ / %;<(2�47+�68),% 23- % E�2 2�=�% .�'�6�E
D 4I<#%���+��7BC2�47+�68+���23=�% BC2�2�%;-�E
6�<;%L� % E�2�B�-�%(/52�+ .C47/�<(-�4ID 4I6 E�23%'	 %� 
2 ),%;%;6 2�=�%�.�4/� %(-�%(6*2�< E�2�%;G�+
-�47%(/�+���.�-�4/��%;-"/ 2�-�%;/ /#E
6�. <(+�6�/ 47.�%(-�E � E
D�4��H' +�� G
-3E
9�=C47< E�� D�+�.�%"�I/=� +
-
234ID % /�%(-�4I%;/�<���E
/ /�4�?�< E�2�47+�6@J���6�% +�� 23=�%�D�+�/ 2�%2.�2�%;6�/ 4���%��I'�/ 23BC.�47%(. D +�.�%"�I/�4I6�23=C% �74H23%(-3E�2�B�-�% +�� 234ID %
/�%(-�4I%;/ <"��E�/�/�4/? < EF2347+
6�4I/ 23= E�2 +��@E =C47.�.�%(6$��E
-���+g��D�+�.C%"� �Z(D�5�5� J�A"6M('�5� 4I/ +���23%(6 - %;9�- %;/�%(6 23%;.
E
/�E / 23E�23% 2�-3E
6C/�4I2�47+�6 .�4�E
G
-3E
D J 1�B�<>= E - %;9�- %;/ %;6 2>E�2�47+�6 47/�/�B�4H2>E�	4�I%M� +�-�%�.�9�-�%(/�/�4I6�GT? -�/ 2 +
-�.�%(-
23-�E
6�/ 4I234I+�6 9�-�+�	�E�	�4��I4I2�47%;/(?�4I2".�+�%;/56�+
2"� =�+ ),%��
%;-"� <"�7%;E
-��H'8-�%2��% E���.�%(9 %(6�.�%(6�<;4I%;/C	:%(2 ),%;%;65��E
- 4�E�	<�7%;/
+��%(-�2347D�%�� +
-�<"�I% E
-A�I' %;6�<(+�.C% =�47G�=C%;-! +�-�.C%;-]�!E�-��
+� / 23- B�<(2�B�-�%�J 	"+
6�%(2�=�%"�I%;/�/��,- %;9�- %;/ %;6 234I6�G E
6
(D�_� E�/&E�.C'�6 E
D�47<;E��65�E '�%;/ 4�E
6 6�% 2�� / =�+ ) 6 ) 4H23= .C47/�<(-�% 23% / 23E�23%(/87:9 E
6�. <(+�6 234I6�BC+�B�/&+�	�/ %;-!�
Eg 
234I+�6�/<;$9 4I6 ? G�BC-�% K ��� E����I+ ) / 23=�%(/�%8/ 23E�234I/ 2�47< E��,.�%(9 %(6�.�%(6�<;4I%;/ 23+ %(D %(-�G�%�Ja3 =�4I/�-�%(9�-�%(/�%(6*23E�234I+�6
E��I/�+ /�BCG�G�%;/ 23/ /�+�D�% 6 E�2�B�-3E���%2.�23%(6�/�4I+�6�/&23+ 2�=�%�/ 23- B�<(2�B�-�%�+�� 23=C% ('�5� D +�.�%"��E
6�. E
4I.�/&476 23=C%
.�%2��%"�I+�9�D�%;6 2 +�� G
%;6�%(-3E��  9�B�- 9 +
/�%�E��7G
+�-�4H23=�D�/"2�= E�2 D�E '_	 %�B�/�%(. 2�+ .C+-�I% E
- 6�476�G8E�6�. 4I6<� %;- %;6�<(%
� +�-&EM��E
- 47% 2 ' +�� / 2�-�B�< 23B�- %;/(J�A�6 E
/ /�B�D�9C234I+�6�	:%;=�4I6�. 23=�% =�4I.�.�%(6e�!E
-���+� D +�.�%��[�@E�/&/�=�+ ) 6e	*'
23=C%�.�%(9 %(6�.�%;6C<(' .C4�E
G�-�E
D +��
?�G�B�-�% K �:47/ 23= E�2523=C%�+�	�/ %;-!�
EF2347+
6�/�E
- % 4I6�.�%(9 %(6�.�%;6 2&+�� % E
<>= +�23=�%(-

&



1

s 1

(1)

1

(2)

x 2 x t

s

x t1x 2x

. . .

. . .

s 1 s 2 s t

x x 2

s

x

s

2

s
(2)

2

s
(1)

(2)

ARHMM

FHMM

HMM

HMDT

t

(1)

t

t

. . .

. . .

s 1

(1)

1x

2 x t

s
(2)

1

. . .

. . .

x

2 s ts

1x

. . .s 1
. . .s 1 s

x

(2)

t

(1)

t

t

1

2 s t

s

(1)

2

x 2

s

x

s

s
(2)

2

*�47G�BC-�% K 0G#&-3E
9C=�47<;E��@D�+�.�%��7/�<(+�D�9 E
-�%(.8476 23=�4I/ 9 E
9:%;-

G�4/��%;6 23=C% =�4I.�.�%(6 / 23E�23%�/ % �*B�%;6C<;%
J ��6�%�D E ' E����I%���4�E�2�%�23=�4I/C�74ID 4H2>E�2�47+�6-	*' 4I6�<;+
-�9:+�-3E�2�476�G / +�D�%
.�%(9 %(6�.�%;6C<('8+�6 9 E�/ 2 +�	�/ %;-!�
EF2347+
6�/;J A / 47D�94�7%5)�E ' 2�+ .�+�23=�4I/�47/,23=�- +�B�G�= EE? - / 2A +�-�.C%;- -�%(<;B�- /�4I+�6
+�6�2�=�% 9C-�%���4I+�B�/�+�	�/�%(-A��E�234I+�6@J`3 =�47/ '�4I%"�I.�/ 2�=�% E
B�23+�- %;G�- %;/�/ 4��
%�=�47.C.�%;6]��E
-���+g� D�+�.�%��P� A c(D�_�5�
��E��7/�+]�*6�+ ) 6�E
/5E�/ ) 4I23<>=C476�G�E
BC2�+� - %;G�- %;/ /�4��
%#D +�.�%"� � J

3 =�% -�%(9�-�%(/�%(6*23E�234I+�6 E���< E
9 E�<;4I2 '�+�� E
6T('�5� 47/&E��7/�+M�747D�4I2�%;. 	 ' =�+ ) <"�I+�/�%��I' 23=�%�6*B�DE	 %(-�+��
=�4I.�.�%;6�/ 2>EF23%;/�E
9�9�- +.�4ID�E�2�%;/	23=�%,/ 23E�23%�/ 9 E
<(%�+���2�=�% .C'�6 E�D 4I<;/;J�1�476C<;%,2�=�% 6�E
4��
%,) E ' 23+"+g�
%;- <;+�D�%
23=C47/ �I47D�4I23E�234I+�6 ��6 E
D�%"�H'�� 23+ 4I6�<;- % E
/ %"2�=�%�6*B�D�	:%;-�+��	/ 2>EF23%;/ +�� 23=�%�=�47.�.C%;6 .�4I/�<;- %(2�%�6�+�.�% ��'�4I%"�7.C/
E
6 4I6�<;- % E
/ %�476!2�=�%�6*B�D�	:%;-�+�� 9 E
-�E
D % 23%(-�/"2�+)	 %�%;/ 2�47D E�23%(.6�:.�47/ 23-�4�	�BC2�%;. / 23E�23%�-�%;9C-�%;/ %;6 2>EF2347+
6�/
) =�4I<>= D�E��
%�BC/�%�+��6� %(),%;-�9�E
-3E
D�%(2�%;- / = E;��% 	 %(%;6 9�- +�9:+�/�%(.@J���6�%�/ B�<>= / 2�-�B�< 23B�- %�47/ 23=C% � E
< 23+�- 4�E��
=�4I.�.�%;6 �!E�-��
+� � *
(D�_�5��D +�.�%���J , 6�E
6 *
(D�5� 2�=�% / 23E�23%d� E
< 23+�- /�476 2�+&D�B4�I2�4794�I%,/ 2>E�2�%d��E
-�47E�	4�7%(/"�
% E�<>= D +�.�%"�I%;.$	 '�E
6 476C.�%;9:%;6�.C%;6 2 <>= E
4I6 %��
+�����476CG E
<;<(+�-�.C476�G�2�+�23=C%�/3E
D�%C��E
-���+g��47E
6 .C'�6 E
D�47<(/
+�� 23=�%�	 E�/�47<L('�5� �J##=�E
=�-3E�D�E
6C4@E
6�. �
+�- . E
66� á;+�+'& � J

��6�%�<;E
6�E��I/�+ 476 23- +�.CB�<;%�.�%;9:%;6C.�%;6�<(47%(/�	 % 2 ) %(%;6�2�=�% <>=�E
476�/#23+�47D�9 +
/�%�/ 2�-�B�< 23B�- % ) =�4��7%�-�%� 
2>E�476�4I6�G�9 E
- /�4ID +�6 '
J * +
-�476�/ 2>E
6C<;%���2�=�%&.�4/� %(-�%;6 25/ 23E�23%&<>=�E
476�/ <;E
61	 %#E
- -3E
6CG�%;.8476 E =�4I%;-3E�-�<>=�4I< E��
/ 2�-�B�< 23B�- % /�B�<>= 23=�E�2;� � +�-&E
6 ' 2347D�%�/A�74I<;%��:23=�%�/ 2>EF23% E�2&E
6 '5�7%2��%���+�� 23=C%�=�47%(-3E
- <>= ' 47/".�%;9:%;6C.�%;6 2
+�6 23=�% / 23E�23% E�2 E����d�7%2��%��7/�E�	:+g�
%�4H2 J ��1�%;%1? G�B�- % K � +�-�E D +�.�%"�,) 4I23= K <>= E
476C/;J � 3 =�% -�%(/�B4�H2
� E =C47.�.�%(6 .C%;<;4I/�4I+�6 23-�%(%�%���+�����476�G +��%(-#2�47D�%�) 4I2�= ��E
-���+g��47E
6 .�'�6�E
D 4I<;/ �!47/#< E����7%(. E =C47.�.�%(6
�!E
-A�
+�8.�%(<;47/ 47+�6 2�-�%;% �Z(D� �D3c�����
+
-�. E
6*�N##=�E
=�-3E�D�E
6C4[��E�6�. 1�E
B4�[� á+�+'& � J

3 =�%)� E
D�4��I' +��5G�-3E
9C=�47<;E�� D�+�.C%"�7/ /�=�+ ) 6 476 ?�G�B�-�% K =�E
/�476 <(+�D�D +�6�E /�%(2�+��"BC6�+�	�/ %;-A�
%;.

Q



.�4I/�<;- %(2�%&/ 2>EF23%;/ .�4I/ 2�-�4�	CBC23%(. +�68E�/�4I6�G��7%�+�-�D�B4�H234I94�7%5<>= E
4I6�/"� E�6�.8<;+�6 234I6*B�+�B�/ +�	C/�%;-!��E�234I+�6 6�+�.�%;/(J
3 =�%E� +����7+ ) 4I6�G0� +�-�D�B<��E�2�47+�6 +���2�=�%��7%;E
-�6C476�G E��7G
+�-�4H23=�D�/ < E
6�	:%�E�9�94�74I%;. 23+ E
6 ' +�� 2�=�%�9�- %���47+
B�/
/ 2�-�B�< 23B�- %;/�� E
/ ) %����5E
/�23+ %2.�23%(6�/�4I+�6�/�6�+
2 .�%;/ <;-�4�	 %(. =�%(-�%�J * +�-�476�/ 2>E
6C<;%�� E .�4I/ 2�-�4�	CBC23%(. / 2>E�2�%
-�%(9�-�%(/�%(6*23E�234I+�6!D E '$	:% <(+�D�	�4I6�%;. ) 4H23=�E
6!E�BC23+�- %;G�- %;/ /�4��
% =C47.�.�%(65��E
-���+g�8D�+�.�%"�@2�+�+�	C2>E
4I6 E
6
E
BC2�+�-�%(G�-�%(/�/ 4���%)� E
< 23+�- 4�E�� (D�_� J
9 % ) 4���� E
/�/ B�D % 2�= E�2�%2��%;- ' .�4I/�<;- %(2�% 6C+�.�% =�E
/ +�64�H' .�4I/�<(-�%(2�%
9 E
- %;6 23/ �*23=�E�2�4I/"� 23=�% 9 E
-�E
D % 23%(-�/ E
/�/ +�<(4�E�2�%;. ) 4H23= E .�4I/�<(-�%(2�%!6�+�.�% <;+�6C/�47/ 2�+��#E <(+�6�.�4H2347+
6 E��
9�- +�	 E�	�4��74H2 '�23E�	4�I% ��E
6�. 23=�E�2�23=C%&<;+�6 234I6*B�+�B�/ 6�+�.�%;/ =�E�
% E�<(+�6�.�4H234I+�6 E��*# E�B�/�/ 4�E
6 .�4I/ 2�-�4�	CBC234I+�6@J
9 %�-�%(9�-�%(/�%(6*2�23=�% =�47.C.�%;6 / 2>E�2�%�E�/�E]��%;< 23+�-�� 0 
 � 7�� $��0 +S-#-#-.+ 7�� � �0 +S-#-#-�+ 7�� K �0 � a 23+�G�%;6�%(-3E��I4��(% 2�+ 23=C%
< E�/�% ) =C%;-�%#23=C% =�4I.�.�%(6!/ 23E�23% 47/ .�4I/ 2�-�4�	CBC23%(. E��I+�6�G�/�%2��%;-�E�� <>= E
476C/"�:E
6�. 23=�% +�	�/ %;-A��E�2�47+�6C/�E
/ 23=C%�  .�4ID %(6�/�4I+�6 E�� / %(2��
	�� l 0 "�$ J , 6 G
%;6�%(-3E��J� E <;+
6*2�476*B�+�BC/�6�+�.�% D E ' = E;��%�	:+
23= <;+�6 234I6*B�+�B�/ E�6�.
.�4I/�<;- %(2�%�9 E
- %;6 23/(J 1�476�<(% 2�=�%��*476�.!+�� .�%;9:%;6C.�%;6�< ' +�6 <(+�6 234I6�BC+�B�/�6�+�.�%(/�) %�E
-�%�4I6 23%;- %;/ 23%;. 4I6!4I/
? - / 2A +�-�.C%;-5E
BC2�+�-�%(G�-�%(/�/�4/��%�� E <(+�6�.�4H2347+
6 E�� ##E
B�/ /�47E
686�+�.C% =�E
/ .�47/ 23-�4�	�BC2�47+�6

 ��	 0 % 	 0�� $ + � 0 
��[����� ��	 0 ?�����	 0�� $ +�� ��� � O �

) =�%(-�%�� ��	 ? �"! +�� !B��47/#E8D�B4�H234���E
- 4�E�2�%0##E
B�/ /�4�E�6 .C47/ 2�-�4�	�BC234I+�6 +�6 23=�%�-�E
6�.�+�D �
E�-�4�E�	4�7%#	 ) 4I2�=
D�% E
6���%(<(23+
-��"! E
6�.�<(+�
E�-�4�E�6�<;% D�EF23-�4 . � !*J`� %(2�2�476�G$	 0�� $ 
&% � 2�=�%,4I.�%;6 2�4I2 '#D E�23- 4/.4�@E
6�.#���;
��'�
476a� O �2�C),% +�	C2>E�476 23=C% .C47/ 2�-�4�	�BC234I+�6 +�6-##E
B�/�/ 4�E
686�+�.�%(/5) 4H23=8+�64�H' .�4I/�<;- %(2�% 9�E
-�%(6*2�/;J

9 % <;E
6 .�+C�I% E
- 6�476�G"+�6�23=C%;/�% / 23- B�<(2�B�-�%(/�	*'�E
9�94�H'�476�G�2�=�%$�G� E��7G
+�-�4H23=�D J *�47- / 2"��),% <;+�D�9�BC2�%
23=C% %2.�9 %(<(2�%;.T�
E��7B�% +�� 23=�% <(+�D 9<�7%(2�%�. EF2>E$�7+
G$�74��
%"�I47=�+�+�.�G�4/��%(6 23=�% +�	C/�%;-!��E�234I+�6�/"�@E
6�. =�+��I.�476�G
23=C%�<;BC-�-�%(6 2&9 E
-�E
D % 23%(-�/�<(+�6�/ 2>E
6 2�� � / 23%(9N� Jc9 %�2�=�%;6!D�EB.�4ID 4��;%&23=�% %2.�9:%;<(23E�234I+�6!) 4H23= - %;/�9:%;< 2
23+ 2�=�% 9 E
-�E
D % 23%(-�/&23+ +�	�2>E
4I6 E 6C%() %(/ 234ID�EF23%1�J� / 23%(9N� J03 =�%�+�	�/ %;-!�
EF2347+
68 .�%(9 %(6�.�%(6*2#2�%;-�D +��
23=C% <(+�D�94�7% 23%C�7+
G0�74���%"�I47=�+�+�. 47/ G�4/��%;61	 '

( 
 F*) �I+�G,+-�. l0/- 021 341-6587 [4��	 .0 % 	
.0�� $ + � 0 
:9 + �
	 0 � l0/$ �<;>= ?A@ � & �

) =�%(-�%CB 5 0 O
�D<�6� 0 
E9� 4I/ E
6 4I6�.�47<;E�23+
-G� B�6C<(234I+�6@J � +
D�	�476C476�G$� O � E
6�.e� & �2��E�6�.�2>E���4I6�G�2�=�%�.�%(-�4���EB 
234/��%(/ +�� 23=�4I/�%2.�9:%;< 2>E�2�47+�6�) 4H23= -�%(/�9:%;< 2 23+!2�=�% 9 E
-�E
D % 23%(-�/�+�� 2�=�% .�4I/ 23- 4�	�B�2347+
66��2�=�%$� +����I+ ) 476�G
%;/ 234ID�E�2�%;/ E
- %#+�	C2>E�476�%(. � /�%(%E� B�-�9�= ' � á;+�+�Q �G� +
- .�%;- 4���E�234I+�6�/&� 0

F� 5 
 L + . l0/ 0HG
.0 �I9�<	 .0 	 a .0�� $ R L + . lJ/ 0KG

.0 �L9�M	 .0�� $ 	 a .0�� $ R � $ � Q �

F� 5 
 i +. i l /0 G
.0 �L9�M	 .0 	 a .0i +. i l /0 G

.0 �L9;� : F� 5 i +. i l /0 G
.0 �I9�<	 .0�� $ 	 a .0i +. i l /0 G

.0 �L9� � + �

� �*B E�234I+�6�/ � Q ��E
6�. � + ��E
- %�) -�4H2�23%(6�4I6 23%;- D / +���2�=�%#%2.�9 %(<(23E�234I+�6�/

G
.0 �L9��
 F/�NB 5 0 % �
	

.0 � l0/$ �5
 7 [4�6� .0 
E9 % �
	
.0 � lJ/$ � � á�� �

+



� %(2 23476CG 	 .0�� $ 
 % E
6�. F� 5 
 F� 5 476 � Q � E�6�. � + �#'�47%��7.�/�2�=�%�%(/ 2�47D E�234I+�6 %���B�E�234I+�6�/ � +
- 23=C% < E
/ %
) =�%(6�23=C% +�	�/�%(-A��E�234I+�686�+�.�%;/5E
- % +
64�I'�.�%;9:%;6�.C%;6 2�+
6 2�=�%#=�47.�.C%;68.�47/ <;- %(23% / 23E�23%�J

* +�-�% E�<>= .C47/�<(-�% 23%#6�+�.�%87 � � �0 ��23=�%&9�E
-3E
D�%(2�%;-�/ %(25<;+
6�/�4I/ 23/ +���E�<(+�6�.�4H234I+�6 E��:9�-�+�	 E�	�4��74I2 '�23E�	4�7%
) =�%(-�%&% E�<>= %;6 23- ' � nNf ��4I/,2�=�%�/�B<	C2>E�	<�7%�G�4/��%(6)	*'�� -�� 7�� � �0 
 � % 9 E4� 74� � �0 ��
��
	4��) =C%;-�%&9�E7� 7g� 4I/ 23=C%
/�% 2�+�� 9�E
-�%(6*2�6�+�.�%;/�+�� / 23E�23% 7 J 5 3 =�%,D�EB.�4ID�B�D �74��
%��747=C+�+�.&%;/ 2347D E�2�%,+��C23=�%�.C47/�<(-�% 23% 9�E
-3E
D�%(2�%;- /
47/�2�=�%;6 G�4/��%;6 	 ' F� nkf �W
 i +. i l /0�� .0 � � + �`�i +. i lJ/0 i 3 �n �

.0 � � + � � � á"á �

) =�%(-�% �
.0 � � + � ��
� - � 7 . � � �0 
 � + 9 EN� 7 . � � �0 � 
� % �
	

. � l /$ 	 J
3 =�%��G� E��IG�+�-�4H23=�D <;+�6�/ 47/ 23/�+�� 4I23%(-3E�2�4��
%"�I' <;+����7%;< 234I6�G 2�=�% %�.C9:%;< 23%(. /�B ��<;4I%;6 2 / 2>E�2�47/ 2�47<(/ G 0E
6�. � 0 4I6 23=�%�� / 23%(96� E
6�.8B�9:. E�2�476�G 23=C%&9 E
-3E�D % 23%;- / +�� 23=�%#D�+�.�%��@E
<(<;+�- .�476CG�2�+ % �*B E�2�47+�6C/E� Q �  

� á�á �,476 23=�%L� / 2�%;9@J�, 6<� %(-�%(6�<;%#+�6 2�=�%;/ % G
-3E
9�=C/�� %2�
E��7B E�2�476�G 23=�%&D E
-�G
476 E��I/ E�	 +�
%� < E�6 	:%�.�+
6�%
��4�E�2�=�% � B�6�<(2�47+�6 2�-�%(% E��7G�+�- 4I2�=�D ���
%;6C/�%;6*� á;+�+�O � J
, 6 23=�4I/ /�<>=�%(D %�� 2�=�%&+�	�/ %;-!�
EF2347+
6�/ E
-�%&%(6 23%;- %;.
E
/ %���47.C%;6�<(%�476 23+#23=C% � B�6�< 234I+�6�2�-�%(%�E
6�. 9�-�+
9 E
G E�2�%;.@J�A ��23%(-,2 ),+E� B4��� -�+�B�6C.�/ +�� D %(/�/�E
G�%�9�E
/�/ 476�G4�
23=C%
� B�6�< 234I+�6�2�-�%;% 47/5<;+
6�/�4I/ 23%(6 2]��E���� E
. ��E
<(%;6 2�<��74���BC%;/"E
G�-�%(% +
6�23=C%�D E
-�G�4I6 E��@9C-�+�	 E�	�4��I4I234I%;/ +��%(-
23=C%;47-�/�%(9 E
-3EF23+�- /��2�*E�6�. % E
<>=�<��74 �*B�%,+�� 23=C% 23- %;% <;+
6*23E
476C/ E � +�4I6*2�9�-�+�	 E�	�4��74I2 '#.C47/ 2�-�4�	�BC234I+�6�+�
%;-�23=C%
<"�I4 �*B�%'��E
- 4�E�	<�7%;/�E
6�. 23=C% %(6 23%;- %;. %���47.C%;6�<(%
J�3 =�%#9 +
/ 23%(-�4I+�-�+��%(-"EE��E
- 4�E�	<�7%�+���4I6 23%;- %;/ 2 < E
6 23=C%;6
	:%�+�	C23E
476�%(.$	 ' D E
-�G
476 E��I4��;E�234I+�6 +��%;- E�6*'�<"�I4 �*B�%") =C47<>= <;+
6*23E
476C/�4I2;J�A /�4ID 4���E
- D E
-�G
476 E��I4��;E�234I+�6
< E�6�	:% E
9C94�74I%;.�2�+&+�	C2>E�476�23=C%�9�-�+�	 E�	�4��74I2 ' +�� 2�=�%�+�	�/ %;-!�
EF2347+
6�23= E�2�47/�6�%(%;.�%(. 4I6�23=�% <"��E�/�/�4/? < EF2347+
6
/ 2�%;9@J

* +�-�23=C%�47D�94�7%(D %(6 2>E�2�47+�6�/5-�%(9 +
- 23%(. =�%;- %�� ),% = E;��% D�+�.�%��7%(.!23=�% +
BC239�B�2#.�47/ 23-�4�	�BC2�47+�6�/ ) 4I2�=
B�6�4ID +�. E��
# E�B�/�/ 4�E
6 .�%(6�/�4H2347%(/;J03 =�%�D�+�.�%��7/�>P� -�%(%�9 E
-3E�D % 23%;- /&= E;��%�	 %(%;6 <>=�+�/ %;6�E�/�� +����7+ ) /(0&E
/�4I6�G��I%M('�5� ) 4I2�= # / 2>E�2�%;/;?,E!D�4/.�23BC-�%�+��c(D�5� /�) 4I2�=�9�-�%� <��7B�/ 23%;- 476�G�) 4I23= #�/ 23E�23%(/�+�6�%;E
<>=
�7+�< E�� D�+�.�%���? E�6 * (D�5� ) 4I23= K <>= E
4I6�/ E
6�. K / 2>E�2�%;/�9:%;-�<>= E
4I6@? E
6 A c(D�5� ) 4I2�= á <>= E
4I6
E
6�. h / 2>E�2�%;/&9:%;-&<>= E�476@?	E
6C. E
6T(D� �D3 ) 4I2�= K <>= E
4I6�/;J�9 % B�/�%(.T� B<����<(+�
E�-�4�E�6�<;%�D E�2�-�47<(%;/"+�6
23=C% / 476�G��7%1(D�_� E
6C. +�6 2�=�%8D 4 .�2�B�-�% +��D('�5��/"��E
6�. .�4�E�G�+�6 E�� <;+��E
-�47E
6�<;% D E�2�-�47<(%;/ +�6 23=C%
-�%(D�E�476�4I6�G�D�+�.�%��7/(J

���� . )�������!$2 0�� . 0 1(23- 4
, 6�E�.�.�4I2�47+�6 2�+ 2�=�%�/ 476�G��I%�E
-�<>=C4I23%(<(2�B�-�%(/
� B�/ 2�.�%(/�<(-�4�	:%;.*��),% E��I/�+ <;+�6�/ 47.�%(- 2�=�%�9 %(-A� +�- D�E
6C<;%�+��
E D�4/.�2�B�-�%8D�+�.�%�� +�	C2>E�476�%(.:	 ' <;+�DE	�476�4I6�G /�%2��%;-�E���+���23=�% /�4I6�G��I% / 23- B�<(2�B�-�%(/ .�%;/ <;- 4�	:%;.�4I6 23=C%
9�- %���47+�BC/,/ %;<(2�47+�6 J 9 %5= E;��%5476�9 E
- 234I<;B4�7E
- 47D�94�7%(D %(6 23%;.�E#D +�.�%��C) =�47<>= <;+�DE	�476�%(/ /�%��
%;-�E�� / 47D�94�7%
(D�_��/ E
6�.�23=�%(47-�4I6�.�4���4I.�B E���<;+�6 23- 4�	�B�2347+
6�/�23+#<���E
/ /�4���'�E�234ID %�/ %;- 47%;/(J *�4IG�B�-�% h / =�+ ) / 2�=�47/ D�+�.�%"�

á��



G�%(6�%;-�E�234/��%"�H':0�23=�% � 021 D�+�.�%"� 4I/ / %"�7%(<(2�%;. ) 4H23= 9C-�+�	 E�	�4��I4I2 '�� ! � ) 4H23= i ! � ! 
 á �2��E
6�. 23=�%(6 E
234ID %�/�%;- 47%(/54I/ G�%;6�%(-3E�2�%;.�E
<;<(+�-�.C476�G 23+ 2�=�%#9 E
-3E�D % 23%;- /�� ! +���2�= E�2 D�+�.�%���J

*�4IG�B�-�% h 0 ��4/.�23BC-�%#+�� (D�5��/'��+�.�%"�

9 %!E
9�9�- + E
<>=�%(/ 2�47D E�234I6�G 2�=�%!9�E
-3E
D�%(2�%;- / +���/�B�<>= E D +�.�%"�V� +�-�234ID %8/ %;-�4I%;/ <"��E�/�/�4/? < EF2347+
6
476�2 ),+ / 23E
G�%;/(Ja, 6 2�=�%M? - / 2�/ 23E
G�%��,E�6 B�6�/�BC9 %(-A��47/ %;. <"�7BC/ 23%(-�4I6�G E
9�9�- + E
<>= 47/ B�/�%(. 2�+ .�47/ <;+��%(-
<"�IB�/ 2�%;- / +��#23=�% 2�-3E
4I6�476�G . E�23E�476 2�=�%5� % E�2�B�-�%!/�9 E
<(%��5) =�%;- % 4H2 4I/ E
/�/ B�D�%;. 23=�%!. E�2>E�+�� %;E
<>=
<"�IB�/ 2�%;-#47/&G
+g�
%;- 6�%;. 	 ' E8/�4I6�G��I% B�6�.�%(-��I'�4I6�G8=�47.�.C%;6 �!E
-���+� D +�.�%"��J0, 6 2�=�%�/�%(<;+�6�. / 23E
G�%��	23=C%
. E�23E�� - +�D % E
<>= <��7B�/ 23%;-"47/=� B�- 2�=�%;-"B�/�%(. 476!E�/�B�9:%;-!��47/�%(. E
9�9�- + E
<>=!2�+ <;- % E�2�% ��� �^F2H K2I&� �SK 
7K2\ �SK2\7H��� �BF�F��E��XB\ ��Y HZY[XB\ ��� D +�.�%"�I/;J
, 6823=C47/�D�4/.�23BC-�%&D�+�.�%��[�*23=�%(-�%2� +�-�%���23=�%(-�% E
-�%�2 ),+�=�47%(-3E
- <>=�47<;E��6�7%2��%��7/;0
E�2 2�=�%&23+�91�7%2��%��@) %#= E;��% E /�% 2"+�� � D�+�.�%��7/ ) =C47<>= 9 E
- 2�4I2�47+�6�/,23=�%#. E�23E /�%(2"� 47- -�%;/ 9 %(<(2�4���%#+�� 23=C%
<"�7E
/�/ +���2�=�%�.�E�2>E<� 476 2�+ � <��7B�/ 23%(-�/;J8A�2 23=�%��7+ ),%;-E�I%��
%"�[�	),% = E;��%�E�/�% 2�+�� E�2�D�+�/ 2 7 D�+�.C%"�7/
� ) =C%;-�% 7 4I/�23=�%#6*B�D�	:%;- +���<"�7E
/�/ %;/�� � +�- %;E
<>=!+���2�=�% � <��7B�/ 23%(-�/;J

9 % %;/ 234ID�E�2�%�23=C% . EF2>E�E
/�/ 47G�6CD %(6*2 2�+�2�=�%#<"�IB�/ 2�%;-�/"E
6�.823=C% 9�E
-3E
D�%(2�%;- /5+���2�=�%;4I- B�6�.�%(-��I'�4I6�G
D�+�.�%��7/ 	*' 4I2�%;-�E�234/��%"�H' %;D�	:%;.�.C476�G 2�=�%T(D�_� 23-3E�476�4I6�G�E��IG�+�- 4I23=CD .�%;/ <;-�4�	 %(. 476 2�=�% 9�- %���47+
B�/
/�%(<(2�47+�6e��) =�47<>=)�I% E
- 6�/ 23=C%�9 E
-�E
D % 23%(-�/ +���E <"�7BC/ 23%(-�G�4/��%;68E 9 E
- 2�47<(B4��E
- . E�23E E
/�/ 47G�6CD %(6*2�� ) 4H23=�4I6
E $' D�% E
6C/ E��7G
+�-�4H23=�D ��) =�47<>= - % E
/ /�47G
6�/�234ID %"/�%;- 47%(/�23+ <"�IB�/ 2�%;- / E
<;<(+�-�.�4I6�G�23+ 23=�%&9�- +�	 E�	C4��74H2 '�+��
D�%;D�	:%;- /�=�4I982�+�% E
<>=�<"�7BC/ 23%(-�� J�3 =�47/5E��IG�+�-�4H23=�D 4I/5+
BC2&�I476�%(.)	 %��7+ )#0

##4/��%(6 � <"�IB�/ 2�%;- /!E
6C. E . E�23E /�%(2�<;+
6�/�4I/ 234I6�G +���� 234ID %!/�%;- 47%(/
	 
 �
	 $&+S-#-#-.+ 	 + � �'�7%(2
� � H �! �(� 
 á,+S-#-#-.+ �5��	 %�2�=�%�9�E
-3E
D�%(2�%;- /�+�� 2�=�%/� 021 ('�5� E�2�2�=�% M 021 4I2�%;-�E�234I+�6 E�6�. �7% 2��� � H �. 

E
- G�D�Eg. ! 7 ��	 .

% � � H �! �
	 % 23=�% <��7B�/ 23%;- 23=�E�2 D�EB.�4ID 4��;%;/�2�=�%59�-�+�	�E�	�4��I4I2 ' +�� 2�=�%� 021 2�47D�% /�%;- 47%(/ E�2 23=C%
á"á



M 021 4H23%;-�E�234I+�68E
6�. �"� H ��! / 4H23/ 9 E
-�E
D�%(23%(-�/(J
á J=, 6�4H2347E��74��;% <"�IB�/ 2�%;- D�%;D�	:%;- /�=�4I9�/;J 5E
6�.�+
D �H'�E�/�/�4IG�6 234ID %5/�%(-�4I%;/�23+ <��7B�/ 23%(-�/�23+ +�	C2>E
4I6 . E�23E
/ %(23/=� +�- %;E
<>=�<��7B�/ 23%(-�	 � � �! J 1�%(2 M 
 � J

K J *�4I6�.8476�4H2347E�� 23+
23E��6�7+
G��I4���%"�74I=�+�+�. +���2�=�% E
/�/ 47G�6CD %(6*2;0 7 � � � 
 i .
�7+
G 7 ��	 .

% � � � ��! / � J
h J * +�- � 
 á,+S-#-#-�+ �a�CE
9�94�H' 2�=�%�9�E
-3E
D�%(2�%;-,-�%2 %;/ 2347D E�2�47+�6]� +�-�D�B4��E
/,.�%(23E
4��I%;. 476�2�=�%�9�- %���47+
B�/
/ %;<(2�47+�6823+ ��� � � H �! 23+�+�	C23E
476 2�=�%#%;/ 2347D E�2�%;/�� � H j $��! J

 �J * +�-  
 á,+S-#-#-.+ � ? 6�. �� � H j $��. 
 E
- G�D�Eg. ! 7 ��	 .
% � � H j $��! ���b��4�E 2�=�%5� +�- )�E
- .8 	�E
<�� )�E
- . +
-

"�4I23%(-�	�4@E��7G�+
-�4I2�=�D�/��'� "E�	�476�%(- E
6�. �
B E
6CG4� á+�+�h � J

#�J * +�- ��
 áp+S-#-#-.+ �a�7�7% 2�	 � H j $��! 
 �
	 . � � +
- E����"	 .
) =�+�/�%
�� � H j $��. 
 ��J

O J *�4I6�. 7 � H j $�� 
 i .
�7+�G 7 ��	 .

% �"� H j $���! / � J

& J=,U� � � 7 � H j $��k+ 7 � H � ����� ��) =�%;- % � � - +S- ��E
6�.	� .�%2? 6�%5/�+�D�% <;+�6^�
%;-�G
%;6�<(%"<(-�4I2�%;- 47+�6N�����7% 2 M 
 M ? á
E
6C.�G�+ 2�+ h ?�+
23=C%;- ) 4I/�%�� / 23+
9@J

3 =�47/�B�6�/ B�9 %(-A��47/ %;.0�I% E
- 6�476�G59�- +�<(%;.�B�- %�47/ B�/ %;.�23+"47.�%(6 234���'&2�47D�% /�%;- 47%(/�) =�4I<>=E� +�-�D <��7B�/ 23%(-�/�4I6
23=C% � % EF23B�- % /�9�E
<;% E�6�.�4I/�B�/ %;.�E
/�E"9�- % E
DE	4�7%�� +�- 	�B�4��I.�476CG"<��7B�/ 23%;- .�%(9 %(6�.�%;6 2 / B�9 %(-A��47/ %;.0�I% E
- 6�%;- /
) =�4I<>= %2.�94�7+
4I2523=�% B!�7+�< E��I4I2 '9D�+�� . E�23E�/�% 23/�4I6 -�%(G�47+�6C/�+�� 2�=�%�/ 9 E
<;%�JC3 =�%�D�+�.C%"�7/5476�23=�%�/ %;<(+�6�.
/ 23E
G�% E�-�% 2�=�%;- %�� +�- % 23-�E
476�%(.�) 4I2�=�+�64�H'�E�9:+�- 2347+
6�+�� 23=C%�< E�2�%;G�+
-�47<;E���. E�2>E�E��E
4���E�	<�7%�� +�-�%;E
<>=�<"��E�/�/"�
6 E
D�%"�H' 23=�+�/ %�234ID %�/�%(-�4I%;/�) =�4I<>= E
-�% G�-�+
B�9 %(.�476�E!<;+�D�D�+�6 <��7B�/ 23%;-(J�(D�_��/ = E;��%8E��I/�+-	 %(%;6
B�/ %;. 2�+ 47D�94�7%(D %(6*2�23=�% <"�IB�/ 2�%;-! .�%;9:%;6C.�%;6 2 <"��E�/�/! <;+�6C.�4I2�47+�6 E�� D�+�.�%��7/�E�2 2�=�47/�/ 2>E
G�%8B�/ 476�G 23=C%
/3E�D %0('�5� / 2�-�B�< 23B�- % E�6�. +�BC2�9�BC2&.�4I/ 2�-�4�	CBC234I+�6_� +�- D /c� -�+�D 23=�% BC6�/�B�9:%;-!��47/�%(.a�I% E
- 6�476CG / 23E
G�%
J
� / 2�47D E�234I6�G�23=�%#9 E�-3E
D�%(2�%;-�/ +���23=�%(/�% D +�.�%��7/ < E�6-	:%#.�+�6�%�� +����I+ ) 476�G�2�=�%C� +�-�D E��I47/�D 476 2�-�+�.�B�<;%(.
476 2�=�% 9�- %���47+�BC/ / %;< 2347+
6T� +
-�23-�E
476�4I6�G G�-�E
9�=�4I< E���D +�.�%��7/;JL3 =�%�-�%(/�B4�H23/&+�� 23=C% B�6�/�BC9 %(-A��47/ %;.�E�6�.
/�BC9 %(-A��47/ %;. �I% E
- 6�476CG / 23E
G�%;/�<;E
6 2�=�%;6 	:% <;+�D�	C476�%(. � +
- <"��E�/�/�4/? < EF2347+
6 B�/�4I6�G�5�E '�%;/�-�B<�7%
J 3 =�%
9:+�/ 2�%;-�4I+�-#9�-�+�	 E�	�4��74I2 '�+���E�<"�7E
/�/#G�4/��%(6�E
6 +�	�/ %;-A��E�2�47+�6 47/ G�4/��%;6e	 ' /�B�D�D 4I6�G 23=�%�<��7B�/ 23%;-  &E�6�.
<"�7E
/�/  .�%(9 %(6�.�%(6*2"9:+�/ 2�%;-�4I+�- 9�- +�	 E�	�4��74H2347%(/ +��%(- 23=�%#<;+
6*2�-�4�	�BC234I+�68+���% E
<>= +�� 23=�% � <"�7BC/ 23%(-�/(0

 ��
 % 	 0 � 
 � !  ��
 + � % 	 0 �6
 � !  ��	 0 % 
 + � �  ��� % 
 �  ��
 � � á K �

) =�%(-�% 2�=�% �*B E�6*2�4I2 '  �(� % 
 ��<;E
6 	:% %(/ 234ID�EF23%;.e� -�+�D 2�=�%�+
BC239�B�2�+�� 23=�%�<"�IB�/ 2�%;-�4I6�G�J A"/�/�BCD 4I6�G% �*B E���9�- 47+�- /"+�6 E����	<"�7E
/�/ %;/�� E
6�. E�D�EB.�4ID�B�D E�9:+�/ 2�%;- 47+�- 4 <���E
/ /�4/? < E�2�47+�6�/�<>=�%(D %�� 23=C%E� +����I+ ) 476�G
.�%(<;47/ 47+�68- B4�7%&4I/�23=�%(6�+�	�2>E
4I6�%;.@0

�
 
 E
-�G�D EB. H  ��
 H % 	 0 ��
 E
-�G�D EB. H � !  ��	 0 % 
 H + � �  ��� % 
 H/� � áh �

á K



, 2 ),+�B4�7. 	:% E�.�%(/�4I-3E�	4�I%-� %;E�23B�- % +��&2�=�% B�6�/ B�9 %(-A��47/ %;. �7%;E
-�6C476�G�/ 2>E
G
%!23+�=�E�
% 4I2 '�4I%"�I. E
9 E
- 234H2347+
6�+�� 2�=�%�. E�23E ) =�4I<>= 4I/�E
/ =�+�D�+�G�%;6C%;+�B�/�E
/�9:+�/�/ 4�	4�I%
?*23= E�2�47/"��) %") +�B<�7.)�74��
%523+ +�	C23E
476�E
9 E
- 234H2347+
68) =C47<>=!'�47%��7.�/5<"�IB�/ 2�%;- /") 4I2�=�- %;9�- %;/ %;6 2>E�2�4��
%;/D� -�+
D E
/c� % ) <"�7E
/�/ %;/�E�/"9:+�/�/ 4�	4�I%
Jd9 %�<;E
6
.�47E
G�6�+�/ % 2�=�% =�+�D�+�G�%(6�%;4H2 ' +�� 23=�% <��7B�/ 23%(-�/0	 ' <(+�6�/ 47.�%(-�476CG!23=�%�+�BC23<(+�D�% +�� 23=C% B�6�/ B�9 %(-A��47/ %;.
E��IG�+�-�4H23=�D 476823%(-�D�/"+���2 ),+�D�B4�H234I6�+�D�4�E��7��E
-�47E�	4�I%;/;0 23=C% <���E
/ /5+���23=C%  021 . E�2>E�/�%��*B�%;6�<(%#	 .0 ��
 . �
E
6�. 23=�% <"�7BC/ 23%(- 2�+!) =�47<>= 4I2 47/ E
/�/ 47G�6�%(. ��� . � �C
 á�-#-#- �5� J_3 =�% <"�7BC/ 23%(-�4I6�G E��IG�+�-�4H23=�D D�E '
23=C%;6 	:%0��47%(),%;.�E
/&'�4I%"�I.�476�G8E8. E�23E / %(2 � 
 . + � . � +. "�$ 2�+ ) =C47<>= ),%�)�E
6 2 23+�E
9�94�H' E8=*'�9:+
23=C%;/�4I/
23%(/ 2 23+ .�% 23%;- D 4I6�%�) =�% 23=�%(-,23=C%5/ %(2,+��P��E�	:%"�I/ E
6�.�23=�%5/�% 2 +��@<��7B�/ 23%;- / ) %(-�%5G�%;6�%(-3E�2�%;. 	*'�.C4�� %;-�%(6 2
D�B4�H234I6�+�D�4�E���.C47/ 2�-�4�	�BC234I+�6�/�+�-M	 ' 23=�% /�E
D�%!D�B4�H234I6�+�D�4�E���J ��+�-�%-� +�-�D E����H'�� ) % ),+�B4�I. �74��
%�2�+
�*6�+ ) 2�=�% 9�- +�	 E�	�4��74H2 ' 23= E�2�23=�% / %(2�/�� 
 � 
$� . E
6�. d 
 ��� � . ) %(-�%8G�%(6�%;-�E�23%(. 	 ' 23=�% /�E
D�%
.�4I/ 23- 4�	�B�2347+
6@0

 � 7 % � +
d
� 
  ��� + d % 7B�  � 7g� ��� + d % 7B�  � 7g��?  ��� + d % � �  � � �
 á

á ?�� �	� f 
 1 � �� ��� f 
 1  �
� � � �� �  � � á  �

) =�%(-�%�23=C%V��E�	:%"�I/ 7 E
6�. � 476�.�4I< E�2�%�/3E�D %�+
-�.�4/� %(-�%;6 2 .�4I/ 2�-�4�	CBC234I+�6�/;J 3 =�% D E
476 ��B�E
6 234I2 ' 476^�
+����
%;.
476!<;+�D�9�BC2�476�GT� á  � 47/"2�=�%�-�E�234I+ +�� %���4I.�%;6�<(% +�� 23=�%�. E�2>E /�%(2�/&B�6�.�%(-&.�4�� %;- %;6 2#E
6C. /3E
D�%�.�4I/ 23- 4/ 
	�BC2�47+�6C/�� ��� f 
 1 � �� �	� f 
 1  �

� E �*B E
6 234H2 '�) =C47<>= D�E ' 	:%�) -�4H2�23%(6 476�23%;- D /�+���� E
<(2�+�-�4��;%(. E
6�.�� +�4I6 2�%���4I.�%;6�<(%
� ��� � � � 
 �� ��� f 
 � J'� %(2"23=�%�<"��E�/�/ 
�2>E���%�+�6 +�6C%�+�����+�BC23<(+�D�%;/"� E
6�._�7%(2"23=�% <"�IB�/ 2�%;-��&2>E��
%�+�6!+�6�%�+����+�BC2�<;+�D�%;/(J ��%�? 6�%&2�=�%C� +����I+ ) 4I6�G�9 E�- 2347E�� <(+�B�6 23/

�WnNf ! 
 + . "�$ D�� / f n�D�� / f !
� n 
 � !S"�$ �WnNf !
� ! 
 3 n "�$ �WnNf ! �\
 áp+S-#-#-.+ � ��
 á,+S-#-#-�+ � O

, 2�<;E
6)	:%�/�=C+ ) 6a�J��4764�FE<� á+�+�+ � 2�= E�2"�CB�6�.C%;- 2�=�%&E
/ /�B�D�9C234I+�6�+��	D�B4�I2�476�+
D 47E��C.�4I/ 2�-�4�	CBC234I+�6�/"�*23=C%
%���4I.�%;6�<(% -�E�234I+ 476a� á  � 47/ G�4/��%(6 	 ' ���=�  � d � ��� + d � 


� � 3 � �� � + j 3 � ���
n � � +�� j � �� � � � � ! � � +�� j 3 �� � 3 � � nNf ! � � $��� � $ j +���� � � � á #��

3 =�% �*B E
6 2�4I2 ' 476e� á #��,E��I/�+�=�E
/ E
6 4I6*2�%;- 9�-�% 2>E�2�47+�6 E�/ 23=�%&D�BC23B E�� 4I6<� +�-�D E�2�47+�6�	 % 2 ) %(%;6823=�%D��E
- 4/ 
E�	4�I%;/ 
 E�6�.��D�J��4764�FE<� á+�+�+ � J � �*B EF2347+
6 � á  �	D�E ' 	 % B�/�%(.�2�+&.�%(2�%;- D 4I6�%,) =�% 23=�%(-�23=�% <��7B�/ 23%(-�476CG
9�- +�<(%;.�B�- % =�E
/#476 23- +�.�BC<;%;. /�+
D %�.�%(9 %(6�.�%;6C<;47%(/ 	:%(2 ),%;%(6 ��E�	 %��7/#E
6�. <��7B�/ 23%;- /;J�* B�- 2�=�%;- D +�- %��	4I2

áh



D E '-	:% B�/�%(. 2�+�G�% 23=�%(-�) 4I23=�23=�% <��7B�/ 23%;- 476�G8E��7G�+�- 4I2�=�D E�	:+g�
%�23+ / %"�7%(<(2&2�=�% 6*B�D�	:%;-�+�� <��7B�/ 23%;- /
) =�4I<>= %(/ 23E�	4�74I/�=�%(/�23=�%C�7E
-�G
%;/ 2 .�%;9:%;6C.�%;6�< '1	 % 2 ) %(%;6 �
E�-�4�E�	4�7%(/;J * +�- 23=�%&- %;/�B<�I23/ - %;9:+�- 2�%;.8476 23=�4I/
9 E
9:%;-���) %#= E;�
% <(+�6�/�4I.�%;- %;. D 4 .�23B�- %&D +�.�%"�I/ ) 4I2�= K 2�+ O <(+�D 9:+�6�%(6 23/"� E�6�.�<>=C+�/�%(6�23=C% 6*B�DE	 %(-
+���<;+�D�9:+�6�%;6 2�/ ) =C47<>= D�EB.�4ID 4��;%;/C� á  � +
682�=�%&23-�E
476�4I6�G /�% 2 J

� > ?A@CBOD�E�FCG  B �]��[I^BOP ��] ]^XCB Z ]³]³BOI �5F[WB �TBªLNBOD

��+�.�%"�I476�G#+��6�7476CG�B�47/ 234I<�9�=�%(6�+�D�%;6 E -�% �*B�4I-�%(/,23=�E�2,),%�<>=C+�+�/ %�E�6 E
.�%��*B E�23%5234ID % /�<;E��7% 23+ < E�9C23B�- %
-�%��7%2�
E�6*2 .�%(23E
4��I/;J * +�- / 9 %(%;<>= -�%;<(+�G�6�4H234I+�66� E�/�BC4I2>E�	4�7% 2347D�%!/ < E��I% D�47G�= 2$	:% +�6�%�23= E�2 E����I+ ) /
-�%(9�-�%(/�%(6*2�476�G�9�=�+�6C%;D�%;/;J * +
-#2�=�%�/�B�9�-�E��74I6�G�B�4I/ 2�47<�9�=C%;6�+�D�%;6�E8),% E
- %�476 23%(-�%;/ 23%(.�476 D�+�.�%��74I6�G4�
=�+ ),%���%(-"� ) % ) 47/�=�2�+ 476^�
%;/ 2�47G EF23% ) =C%(23=C%;-�E!<(+ E
-�/ %;-�2�47D�% / < E��I%�/ B ��<;%;/(JT3 =�% . E�23E�	 E
/ % B�/ %;.
476 23=�4I/�/ 23B�.C' <;+�6C/�47/ 23/�+�� /�=�+
- 2�E
6C.�/�4ID 94�I% B�2�23%(-3E
6C<;%;/ ��) 4I2�= 9�- %;/�BCD�E�	<�I' /�47D�94�I%;-#/ 2�-�B�< 23B�- %;/
23=�E
6 23=�+
/�%D� +�B�6C. 476 B�6C<;+�6�/ 23-�E
476�%(. /�9:%;%(<>=N�2� E
6C. =�%;6�<(%�� G��I+�	 E��:BC2 23%;-�E
6�<(%2 �I%��
%"�*� %;E�23B�- %;/�D�47G
=*2
9�- +g��4I.�%,/ 23- %;/�/�.�47/ <;-�4ID 4I6 E�2�47+�6@J A / 47D�94�7%�) E ' 2�+"+�	�2>E
4I6�E
6 BC2�2�%;-�E
6�<;%� �I%���%���- %;9�- %;/ %;6 2>E�2�47+�6�+���23=C%
+�- 47G�4I6 E��:.C'�6 E
D�47<D� % EF23B�- %&/�%(2"47/,23+�B�/�% E / 23E�234I/ 234I<�+���% E
<>= � % E�2�B�-�%�2�47D�%�/�%(-�4I%;/ .�%�?�6�%;.!E��7+�6CG�E
6
BC2 23%;-�E
6�<(%�� %
J G�J 4H23/ /�E
D�94�7%"D %;E
66�CD�%;.C4�E
66��%(2�<
J � J * +�- 23=�%�/ 47D�B<��E�2�47+�6�/ =�%(-�%�),%&= E;��%&<>=�+
/�%;6823=C%
/3E�D 94�I% D %;E
6�+���% E
<>=�.�'�6�E
D 4I<�� % E�2�B�-�% E
/ 2�=�% B�2�23%(-3E
6C<;%2 U�7%2��%"� � % EF23B�- % ��E��7BC%
J�1�476�<(% 2�=�%,2�%;D�9 +
-3E��
.C'�6 E
D�47<(/ E
-�%#6�+ ) D 4I/�/�4I6�G4��) % B�/�%#/ 2>E�2�47<&<"�7E
/�/ 4�? %(-�/ 23+�.�4I/�<(-�47D�476�E�23%�2�=�%C� +�B�- <;E�23%(G�+�-�4I%;/(J

9 %�<;+
6�/�4I.�%;-#2 ) +�<"�7E
/�/ 4�? <;E�234I+�6 / <>=�%;D�%;/���E /�B�9�9:+�- 2 �
%;<(2�+�- D�E
<>=C476�%-��1 "��5�#E
6�. E 6�%(B�-3E��
6�% 2 ) +�-A� � A 	 	'� J A 1�"C� 4ID 9<�7%;D�%;6 2�/�E
6 E
9�9�- +.�4ID�E�2�47+�6823+ 23=�%�/ 23- B�<(2�B�-3E���-�4I/�� D 4I6�47D�4��;E�234I+�6
9�- 476�<(4794�I%"4I6 ) =�4I<>=)	 +
2�=�23=C%�%;D�9�47- 47<;E�� %;- -�+�- E�6�. EE	:+�B�6�.�-�%"�7E�23%(.�23+ 23=�%�G
%;6�%(-3E��I4�� EF2347+
6�E�	C4��74H2 '
+���23=�% <"��E�/�/�4/? %;-5E
- % D�476C47D�4��;%(.@JG3 =�% 1�"C� ?�2�/�E�= '�9:%;- 94��E�6�% 2�= E�2�E
<>=�47%2��%(/�D EB.�47D�B�D D�E
- G�476
	:%(2 ),%;%;6�2 ) +�<"�7E
/�/ %;/;? 4H23/ .�%(<;47/ 47+�61	:+�B�6�.�E
- ' 4I/ .�%(2�%;- D 4I6�%;.1	 ' 23=�%#.�4I/�<(-�47D�476�E
6 2

� ��	 �6
  9 � 9 �$9 � ��	 + 	 9Z� ?�� � áO �

) =�%(-�% 	 9"E
6�.	� 9 � � : á,+�á �!E
- %82�=�%8476�9CBC2A +�BC239CBC2�9 E
4I-�/"� � ��	 +�� � O
�� ��	 � - �`� � ��47/�E��
%(-�6�%��
� B�6�< 234I+�6&) =�47<>= <;+�D�9�BC2�%;/	476C6�%;- 9�- +�.CB�<(2�/"��E
6�.	� ��	 � 47/	E�23-�E
6�/A� +
-�D E�234I+�6'� -�+
D 23=C% 4I6�9�BC2	/ 9 E
<(% 2�+
E�=�4IG�=�%;-�.�47D�%;6�/ 47+�6�E���/ 9 E
<(%
J�, 6�23=C%V�7476C% E
-A�I'#/�%(9 E
-�E�	4�7% <;E
/�%��
� ��	 �6
&	 J�A 1 "�� 47/�G
%;6�%(-3E��I4�� E�	4�7%
23+ 6�+�6$�I476�%;E
-��H' /�%(9 E
-�E�	4�7%"< E
/ %;/d	 '�? -�/ 2 E
9C94�I'�476CG 23=C%�D E
9�9�4I6�G��`� - � 2�+�476C<;-�%;E
/�%�.�47D�%;6�/ 47+�6�E��74H2 '
E
6�.�23=�%(6 E
9�9<�I'�476�G E��7476C% E
- <"�7E
/�/ 4�? %(-,4I6�2�=�%�=C47G�=�%(-! .�47D�%;6�/ 47+�6�E��C/ 9 E
<;%�J�3 =�%�9 E�-3E
D�%(2�%;-�/ +�� 23=�4I/
D�+�.�%�� E
-�%�23=�%���E��7B�%(/ � 9U��6�+�68 6�%;G EF234��
% <(+�6�/ 23-3E�476 23/ 23= E�2�.�%(2�%;- D 4I6�%�2�=�%�<(+�6 23- 4�	�BC2�47+�6 +�� %;E
<>=
. E�23E 9 +�4I6 2&23+ 23=�%�.�%(<;4I/�47+
6 /�B�-!� E
<;%���E
6C.��� E
6 +��%;-�E�����	C4�E
/�2�%;-�D J�3 =�%�. EF2>E 9 +
476 23/C� +�-�) =C47<>=
� 9�
 � E
- %&23=�% +�64�I' +�6�%;/523= EF2�<(+�6 23-�4�	�BC2�% 2�+5� áO � E
6�. E�-�%L��6C+ ) 6 E
/"/ B�9�9:+�- 2c��%(<(2�+�-�/(J *�4I2�2�476�G

á  



E
6�1�"C� <;+
6�/�4I/ 23/ +���/�+�����476�G 2�=�% ��B�E
.�-3EF2347<&9C-�+�G�-�E
D � ��/�B�6 E�%(2"E���J�� á+�+'& � 0

D�EB. �M���V� 
 � -�� : á
K
� -�� �

/ B4	�� %(<(2523+ � - � 
 �
� �

d
�

� � 	 � á & �

) =�%(-�%
� 
 � � $ -#-#- ��Hg� a E
6�. � 4I/"E�/ '�D�D % 23-�4I<&D�EF23-�4 . ) 4I2�=�%��7%(D %(6*2�/ � 9 f nI
 � 9 �Sn � ��	 9 + 	�n"��� E�6�.d
47/"E�6C+�68 6C%;G E�2�4��
% <(+�6�/ 23E
6 2�2�= E�2 	 +�BC6�.�/�%;E
<>= � 9U� E
6�. ) =�47<>=�47/5-�%"�7E�23%(.�2�+�2�=�% ) 4I.C23=�+���23=C%

D E
-�G�4I61	 % 2 ) %(%;6!2�=�%�<���E
/ /�%;/(JV(�E;��476CG�/�+�����%(.�� � -�+
D 23=�% % �*B E�2�47+�6C/"4I6 � á & �2��2�=�%L	�4�E
/ 23%(-�D <;E
6
	:%�� +
B�6�.@0

� 
 : á
K
 9 � 9 � 9� � ��	 � + 	 9b� ? � ��	 j + 	 9b��� � áQ �

) =�%(-�% 	 � E�6�. 	 j E
- %�E
6 ' 2 ) +�<;+�- -�%(<(2&�H' <"�7E
/�/ 4�? %(. / B�9�9:+�- 2��
%;<(2�+�-�/�� -�+
D <"�7E
/�/ %;/@: á E
6�.<? á
-�%(/�9:%;< 234��
%"�H'a�[#&B�6�66� á;+�+�Q � J

9 % E��I/�+�<;+
6�/�4I.�%;-5E�2 ) +B ��E '
%;- A 	 	 <���E
/ /�4/? %;- 9�- +��4I.�476CG E D E
9�9�4I6�G +�� 23=�%C� +�- D

� 
 � ��	 �6
�� 8 ��� 8 � $ ��� $ 	/?�� $ � ?�� 8 � � á+ �

) =�%(-�%�� 9[��� 9 E
6�.��39 E
-�% 2�=�%"6C+�68 �I476�%;E
- E
< 234/�
EF2347+
6 B�6�4I2"� ) %(47G�= 2 D�EF23-�4 .�E
6C. 	�47E
/���%(<(23+
-,- %;/�9:%;<� 
234/��%��I'!E
/�/ +�<(4�E�2�%;. ) 4I2�= %;E
<>=T��E '�%(-;JE9 % = E;��% 2�-3E
4I6�%;. E A 	 	 23+ D�476�4ID 4��;%#23=�%�� +����7+ ) 4I6�G�%(-�-�+
-
<;- 4I2�%;-�4I+�6 F 
7F ! ?	F � 
 :  9�� 9 - �766� � 9b� ? % % �<% % 8 � K�� �

) =�%(-�% � 9�47/"E  �Tá ��%(<(2�+�-�+��
�;%;- +� +
6�% 23E
-�G�% 2 ��E��IB�%;/5%;6C<;+�.�476�G�23=�% <"�7E
/�/"+���23=C% 	 9�. E�2>E�9 +
476 2;�
E
6�. � 47/&EM�
%;<(2�+�-&<;+
6*23E
476C476�G E�����2�=�%�9 E�-3E
D�%(2�%;-�/&+�� 23=�% 6�% 2 ) +
-�� ��23=�% %(6*2�-�4I%;/&+���� 9 E
6�.�� 9b� J
3 =�%)? - / 2�%;- -�+�-�2�%;-�D �_F !B��47/�2�=�% 6�%;G�E�234/��%8<;- +�/�/  %;6 2�-�+�9 ' 	:%(2 ),%;%;6 23=�%86�% 2 ) +
-�� +�BC2�9�BC2�/ E�6�.
23=C% .�%;/ 47-�%(. 2>E
- G�%(2���E��IB�%;/(J � 476�4ID 4��;476CG82�=�47/ %(-�- +�-E� B�6�< 234I+�6 47/�%��*B�4���E��I%;6 2�23+ D EB.�47D�4��(476�G823=C%
�74��
%��747=C+�+�.�+��523=�% . E�23E /�%(2 +��"2>E
- G�%(20��E��IB�%;/�G�4/��%;6 23=C%�4I6�9�BC2�9 EF2�23%(-�6�/(J 3 =�% /�%(<;+�6C. 23%(-�D 4I6
� K%� �)�_F � ��4I/�E ),%;4IG�= 2 .C%;< E ' -�%(G�B4�7E
-�4��;%;- 23= E�2�9:%;6 E��74��(%;/0�7E
-�G�%(- /�4��;%;/�+��"6�%(2 ),+�-A� 9�E
-3E
D�%(2�%;- /
� <(+�6 23- +����I476�G�/�D�+�+
2�=�6�%(/�/�+��523=�% .�%(<;4I/�47+
6 /�B�-!� E
<;% E
6�. - %;G�B4�7E
-�4�� E�2�47+�6�E�	�4��I4I2 ' +�� 23=C% D E
<>=�4I6�%�
� 5,47/�=C+�96� á+�+ #�� J�3 =C%#),%;4IG�= 23/5+�� 23=�%#6�% 2 ) +�-A�8E
-�%#B�9:. E�2�%;.�E
<;<(+�-�.C476�G 23+ 2�=�%#-�B4�I%

 � 
 :�� D FD � 
 :��"! ? �$#8� � $ ��%@? � � � K+á �

) =�%(-�%&% 
 i 9 % 9 
 i 9('�)(*+'�, 47/ 2�=�%&G�-3E�.�47%(6*2 +��	23=�%&<(-�+�/ /! %;6 23- +�9 ' %;- -�+�-d� B�6C<(234I+�6 ) 4I2�= -�%(/�9:%;<(2 2�+
23=C%&6�%(2 ),+�-�� ) %(47G�= 23/5E
6C.�! 
 i 9 % 9 �"% 9 � l 4I/ 23=�%&+
BC23%(- 9�-�+�.�B�< 25E
9�9�- +.�4ID�E�2�47+�6�23+�2�=�%�("%(/�/�47E
6
D E�23- 4/. J`3 =C%�9 E
-�E
D % 23%(- � 47/�E�D�+�D %(6 23B�D 9 E
-�E
D�%(23%(-�<>=�+�/ %;6�E
. E�9C234/��%"�H'#23+�/ 9 %(%;.�<;+�6^�
%;-�G
%;6�<(%
J
3 =�% .�%;- 4���E�2�4���%(/ 6�%;%(.�%;. 23+�<;+
D 9�B�23% � K+á ��E
-�%#< E��7<;B<��E�2�%;. B�/ 476�G�/ 23E
6�. E
- .-	�E
<��*9�-�+�9�E
G E�2�47+�6@J

á #



* +�- 23=�% /�47D�B4��E�2�47+�6C/�-�%(9 +�- 23%(. =�%;- %�� ) % = E;��% 	�B�4��H2"1�"�� /") 4I2�= E # E�B�/�/ 4�E
6-�
%;- 6�%"� � B�6�< 234I+�6
= E;��476�G�) 4I.C23= 9�E
-3E
D�%(2�%;-�� 
 #S�*E
6�.�2 ),+� �7E '
%;- A 	 	"/�) 4H23= á�� E�6�.  &=�47.C.�%;6 B�6C4I23/��*E
6�. / 47G�D�+�47.
E
6�. /�+���23D EB.8E
< 234/�
EF2347+
6 B�6�4H23/ +�68% E
<>=-��E '�%(- -�%(/�9:%;<(2�4��
%"�I'
J

� � BOP
�[DM]_P ��F[@ HJE�P_Wc�[P_P_EM?ËF

3 =�% /�9:%;%;<>= . E�2>E +��� �/�B4	 � %;<(2�/�) E
/ ? - / 2 .�4���4I.�%;. 476 23+�E 2�-3E
4I6�476CG�E�6�. 2�%;/ 2�476�G /�% 2�<(+�D 9C-�47/ 476�G
E
9�9C-�+;.�47D E�23%��I' Q���� E
6�. K���� +�� 23=�% . EF2>E�/�% 2 -�%;/ 9 %(<(2�4���%��I'
J�3 =�%d� +����I+ ) 476�G ��E�	:%"�I/�) 4����8	:% B�/�%(.�2�+
.�%(6�+
23% 23=C%c� +�BC- <;E�23%(G�+�- 47%;/ +�� . E�2>E�0�*�* ��1 * � * 1P��1�1:JS3 =C% ? - / 2 �7%(2 23%(- .C%;6�+
2�%;/ ) =�%(2�=�%;- 23=�%5. E�23E
< E�D %=� -�+�D E�� E
/ 2C� *�� +�- /A�7+ ) ��1<� .�- 4���476CG�/�9:%;%(. <;+�6C.�4I2�47+�6@? 2�=�%�/ %;<;+
6�. 476�.C47< EF23%;/ 23=�%c� -�%���BC%;6�< '
) 4I2�=�) =�4I<>= 23=�% .�-�4/��%(-") E
/�9�- %;/ %;6 23%(. ) 4H23= E�6 E
- 4I23=CD % 2347<&23E
/�� 0 %��
%;- '  �/ %;<(+�6�.�/�� � E
/ 2�� � *�� +
-
%��
%;- ' + � /��I+ ) ����14� J"9 % E�9�94�74I%;.�2�=�% D +�.�%��7/ .C%;/�<(-�4�	 %(.�E�	:+��% 23+ E / B4	�� %;< 2A .�%;9:%;6�.C%;6 2�23E
/����b?�2 23476CG
% E�<>= D +�.�%"�*23+"23=�%�.�E�2>E�+�� +�64�I' +�6C% /�B<	�� %;< 2 E�2 E�2�47D�%�	E
/�),%"����E
/ 23+&E�/ B4	�� %(<(2A 476�.C%;9:%;6�.�%(6 2 23E
/��
� 9:+�+��74I6�G 23=�%�.�E�2>E�+�� E����	/�B<	�� %;< 23/#E
6�.-?�2�2�476�G %;E
<>= D�+�.�%�� 23+�2�=�%�G��I+�	 E��	. E�23E^� J 3 =�%�- %;/�B<�I23/"+��
23=C%52�-3E
4I6�476�G#E�6�.�2�%;/ 23476CG / 2>E
G�%=� +�- %;E
<>=�+�6C%"+�� 23=�% / B4	�� %;< 23/ E�/ ),%"��� E
/ 23=�% /�B<	�� %;< 2A 4I6�.�%(9 %(6�.�%;6 2
-�%(/�B4�H23/5E
- % / B�D�D�E
- 4��(%;. 47613�E�	4�I%;/ á 23=�- +�B�G�= & J

1�B4	�� %;< 2 3 -3E
4I6�476CG 5%(<
J�"EF23%;/L� � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �'��%(-3E���� *�* 1 * * 1 1�1 �'��%;-�E������

á &�K J á�� Q�+ J  & # h J á+ &�O J  & O�Q J K # Q�h J h�h & #�J ��� � & #�J ��� # � J ���
K O�Q J  K &%� J Q�h &�� J ��� + #�J K  &�h J +�Q  á J O'& � K�h J ��Q  � J ��� h�� J h��
h O�� J ��� K #�J ��� &+á J  h # & J á  # O J &�O &+á J  h � O�O J O�& �  K J h+á
 O�Q J  K &
K J K
K  h J +�� #�#�J(# O # Q J K�O O�O J O'& O�� J ��� Q J h�h  K J Q�O  á J O�&
A'��� # + J &   á J á � h  �J(# &  � �J áO  O J(# h  Q J O # h  �J ��+ á;Q J á;Q á #�J ��� h�K J # K

3�E�	4�I% á 0�� ��E
/ /�4�?�< E�2�47+�6  %;/ B4�I2�/E� * E
<(2�+�-�47E��6(547.�.�%(6-�!E
-���+�-��+�.C%"� �

1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����

á +'& J O'& +  �J &  + #�J &  +  �J á K +�O J ��h Q�h J h�h h'& J # � # � J ��� K #�J ��� # � J ���
K + K J á�� +8á J O'& á���� á ��� + #�J +  O�O J O'& h�h J h�h h�Q J  O �  K J  h
h +8á J  h & #�J ��� Q�Q J # & + #�J K  Q�Q J K�+ &+á J  h h�h J h�h #�#�J(# O �  O J á #
 Q�O J Q  +  �J  � Q'& J Q�� á ��� +�� J  � O�O J O'&  � J ��� # Q J h�h �  & J K
K
A ��� #�#�J á+ #�#�J K+á # Q J � K &�O J O K # + J áO h'& J Q  áQ J áQ K�& J K�&  � J ��� K�+ J K�&

3�E�	4�I% K 0�� ��E�/�/�4/? < EF2347+
6 5%(/�B4�H23/ ��1�4I6�G��I%�A�BC2�+�-�%(G�-�%(/�/ 4���% ("4I.�.�%(65�!E�-��
+�-��+�.�%�� �

3�E�	4�7%(/ á 2�=�-�+
B�G�= #�/�=�+ ) 23=�%&- %;/�B<�I23/ +�� 2�=�%D?4�
%#2�47D�%�/�%(-�4I%;/ <"�7E
/�/ 4�? %(-�/L� *
(D�5�e��A c(D�5�e�

áO



1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����

á # Q J á  Q�+ J  & # & J  # O  �J &+á O�h J  + á���� h'& J # � K�� J ��� # � J ���  O J  h
K &�h J O�Q O K J(# �  & J # � O�O J O'& O8á J &�+ h�h J h�h � á #�J h�Q K%� J ��� K0á J K0á
h &+á J  h h #�J ��� #% CJ K�Q O�O J O'& # Q J(# O Q #�J &+á � #�#�J(# O �  K J h+á
 O #�J &�+ &�& J &�Q # O J á�� &�& J &�Q O�O J ��+ # Q J h�h O�� J ��� K #�J ��� # & J á   & J K
K
A ��� # Q J  �  + J ��Q K�+ J O�h  O J & #  Q J  K #% �J � #  � J +8á áh J O  K%� J ��� h�O J # +

3�E�	4�I% h 0�� ��E�/�/�4/? < EF2347+
6  %;/ B4�I2�/L�J(547.�.�%(65��E
-���+g� ��%(<;4I/�47+
6)3�- %;%�
1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �

*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����
á + #�J h # á���� +  CJ &  +  �J á K +�O J Q�h á����  � J ��� K #�J ��� # � J ��� # � J ���
K +'& J h'& +�� J ��� +8á J O'& á ��� +  �J h8á Q�h J h�h h�Q J  O �  � J ��� # á J # K
h +'& J á  Q�Q J(# & O�� J ��� +�� J  Q Q�O J  + Q #�J &+á #�#�J # O � �  K J h+á
 á ��� +'& J(# O á���� á ��� +�+ J áh & #�J ��� O�O J O'& O�� J ��� � #�#�J # O
A ��� &  �J O�Q &+á J á & h�Q J K�& O'& J(# h O�O J á"á O'& J(# &  � J +8á  �J O h�� J ���  � J O #

3�E�	4�I%  �0�� ��E
/ /�4/? < E�2�47+�6  %;/ B4�I2�/ ��1�4I6�G��7%D("47.C.�%;6_�!E
-A�
+�-��+�.�%"� �

(D���D3C� ('�5� E
6C. 23=C%�D�4/.�23BC-�%8+��C('�5�5� J 3�E�	4�I%;/ O E
6C. & / B�D�D�E
- 4��(% 23=�%�-�%;/ B4�I2�/�) 4H23= E
/�BC9�9 +
- 2D�
%;<(2�+�-�D E
<>=�4I6�%1��1 "��5��E�6�. E�6�%(B�-3E���6�% 2 ) +�-A� � A 	 	'� J , 6 +�-�.�%(-�23+M	 % E�	4�7% 23+ E
/ /�%(/�/
23=C%�9:%;-!� +�-�D E
6�<(% +��,% E
<>= <"��E�/�/�4/? %;-#E�<;-�+
/�/#/�B4	 � %;<(2�/�4I6 2�=�%�/�B4	 � %;<(2! .�%(9 %(6�.�%(6*2�2>E
/A� � 2�=�%�D %;E
6
��E��7BC%�+�� 2�=�%�+��%(-3E���� -�%(<;+�G
6�4I2�47+�6�-3E�2�%;/ � +
-,23-�E
476C476�G�E
6�. 23%(/ 2�476�G�/ %(2�/ � +�- %;E
<>=8+�� 23=C%;/�%&<���E
/ /�4/? %;- /
47/"/�=�+ ) 6 476_3�E�	<�7% Q J *�476 E����I'��N3�E�	<�7%;/ + 23=�- +�B�G�= á K /�=C+ ) /&2�=�%�<;+
6<� B�/�4I+�6 D E�23- 4/. +�	�2>E
4I6�%;._� +
-
23=C%L	:%;/ 259 %(-A� +�- D 4I6�G D +�.�%����J(V (D�_�5� � +�- % E
<>= /�B<	�� %;< 2 J

3 =�% E�
%;-�E
G�% +g�
%;-�E�����- %;<(+�G�6�4H2347+
6 -�E�23%(/8-�%;9:+�- 23%;. 476 3�E�	4�I% Q / =�+ ) 23=�E�2 +�6 2�=�% /�B4	 � %;<(2! 
.�%(9 %(6�.�%;6 2�2�%;/ 23/ 23=�% *
(D�_� E
6�.M(D� �D3 D +�.�%"�I/ E
<>=�4I%���%"/�4ID 4���E
-�-�%;<(+�G�6�4H234I+�6�-3E�2�%;/ +�6 2�-3E
4I6�476�G
E
6�. 23%;/ 234I6�G&/�% 23/;J 3 =�%V(D�_� E
6�. A c(D�_� E��7/ +&E
<>=�4I%���% /�47D�4��7E
- -�%(<;+�G
6�4I2�47+�6 -3E�2�%;/�+�6E	 +
2�=�. E�23E
/�% 23/��*E
6�.�	:+
23=�/�%(2�/�+�� <���E
/ /�4/? %;- / E
-�%,+�BC2�9 %(-A� +�- D %(.E	 ' 2�=�%V�) (D�_�a��) =�4I<>=�E
<>=�4I%���%(/�23=�%,=�47G
=�%;/ 2
9:%;-A� +
-�D E
6�<;%�+�� E����:D�+�.�%��7/,<;+�6�/ 47.�%(-�%(.@J�3 =�%�234ID %5/�%(-�47%(/ <"�7E
/�/ 4�? %(-�/�<;E
6)	 %&-�E
64��%;. E
<;<(+�-�.C476�G�2�+
23=C%;47-�9 %(-A� +�- D�E
6C<;% E
/ � +����I+ ) /(0D�) (D�_�a� (D�_�a�@A c(D�_�a� *
('�5�a� ('� �D3&J*3 =�4I/&-3E
6<��4I6�G 4I/
<;+
6�/�4I/ 23%(6 2,) 4H23=�23=�%59 %(-A� +�- D�E�6�<;% +�6 	 +�23=�23=�% 23-�E
476C476�G#E
6C. 23%(/ 2�476�G /�% 23/;J�3 =C%"- %;<;+
G�6�4I2�47+�6�-�E�23%(/
+��523=�% B�2�23%(-3E
6C<;%2 U�7%2��%"�d� %;E�23BC-�% /�% 2 E
-�% 6�+�2�/�47G
6�4�? <;E
6 2&�H' .�4/� %(-�%(6*20� - +�D 2�=�% -�%(<;+�G
6�4I2�47+�6 -�E�23%(/
+�	C23E
476C%;.�) 4I23=�23=�%5.C'�6 E
D�47<V� %;E�23B�- %�/ %(2;��%2.�<(%;9C2 4I6�2�=�%5< E
/ %�+�� 23=�%D�1 ('�5�a� ) =�%;- %"2�=�%"2�%;/ 2,/�% 2
9:%;-A� +
-�D E
6�<;%&4I/ 6�+
23E�	4�I'M	 % 2�2�%;-;J

9 =�%;6 ),% <;+�D�9 E
- % 2�=�%8E;��%;-�E
G�% 9:%;-!� +�-�D E
6�<(% +�� 2�=�% <"�7E
/�/ 4�? %(-�/�4I6�23=�%�/�B4	�� %(<(2! .�%(9 %(6�.�%;6 2
23%(/ 2�/��Z3�E�	4�I% Q ��) 4I2�= 2�=�%�- %;/�B<�I23/ +�	C2>E�476�%(.�476�23=C%�/�B<	�� %;< 2A 4I6�.�%(9 %(6�.�%;6 25-�BC6�/C�b��E
/ 2 - + ) +�� 3�E�	4�7%(/
á 2�=�-�+�BCG�= & ����),%�< E�6�/�%(% 23= EF2�23=C% 9:%;-A� +
-�D E
6�<;%,.�%;G
-3E
.�%(/�476 23=�%,/�B4	 � %;<(2! 4I6�.�%;9:%;6C.�%;6 2 < E�/�%
J 3 =�%

á &



1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����

á á ��� +'& J Q'& á���� á ��� +�+ J K+á Q�h J h�h # � J ��� K #�J ��� �  K J Q�O
K á ��� á���� á���� á ��� á���� á���� O�+ J K�h �  � J ��� O�+ J &%�
h +'& J á  +  �J K�+ &%� J � Q #�J &+á Q�+ J á+ á���� á���� Q�h J h�h á���� +�O J á #
 á ��� á���� +  CJ  � Q�Q J Q�+ +'& J h�+ áO J O'& +8á J O'& � � h�O J á�á
A ��� &  �J O�Q Q�h J  � Q8á J  Q Q  �J  K Q�� J  K  Q J O # O #�J +8á  � J +8á h #�J ��� # á J K
K

3�E�	4�7%�#�0 � �7E
/�/ 4�? <;E�234I+�6  %;/�B<�I23/ �J��4/.�23BC-�%&+��
(D�5��/&�

1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����

á &  �J  K h8á J(# Q # & J  #  & J ��O # & J +  O�O J O'& á K J # � # � J ��� & #�J ���  O J  h
K O #�J &�+ & #�J ���  K J # � h�Q J á�� #�#�J K�Q & #�J ��� h�h J h�h K�h J ��Q Q�� J ��� # á J # á
h &+á J  h #�#�J ��� &�& J á   & J O K O #�J & # &+á J  h áO J O'& &�& J &�Q � # � J ���
 # K J O�h O�O J O'& O�Q J K�+  � �J  � # + J áh K #�J ��� O�� J ��� # Q J h�h á  �J K�Q h�Q J Q�+
A ���  O J & # K�K J ��+ K+á J ��� á�� J h�+ K�Q J ��� O K J áO K�+ J #�# áQ J áQ h #�J ��� h�Q J K0á

3�E�	4�7% O 0�� �7E
/�/ 4�? <;E�234I+�6 5%(/�B4�H23/ ��1�B�9�9:+�- 2$" %(<(23+
-'��E
<>=�476C%�

1�B4	�� %(<(2 3�-�E
476�4I6�G  %;<
J�5E�23%(/ � � � 3 %;/ 23476CG� %;<�J�"E�2�%;/ � � �
*�* 1 * * 1 1�1 �D�
%;-�E���� *�* 1 * *�1 1�1 �'��%(-3E����

á Q�O J � # &�h J O�Q +8á J  + Q�Q J K�h Q�O J(# á h�h J h�h # � J ��� K�� J ��� & #�J ��� h�+ J K�Q
K Q�O J Q  +8á J O'& +�� J ��� O8á J +�� Q  �J(#�# # � J ��� h�h J h�h # h J Q #  � J ���  Q J  Q
h Q #�J &+á O #�J ��� +  CJ K�O O�O J O'& Q8á J ��Q á���� h�h J h�h &�& J &�Q � O+á J # h
 &�O J h K #�#�J(# O +�� J K  O8á J á"á & #�J O # # Q J h�h O�� J ��� O�O J O'& á  �J K�Q # K J &�&
A ��� # O J(# � O�h J Q�� � �  � J K+á # + J  O O8á J h�O � � h�+ J Q  

3�E�	4�7% & 0�� �7E
/�/ 4�? <;E�234I+�6  %;/�B<�I23/ � 	"%;BC-3E�� 	5%(2 ),+�-��8�

��+�.�%��7/ 3�-�E
476C476�G � � � 3 %;/ 2�476�G_� � �
* (D�5� O  �J h8á  á J �'&
A  ('�5� + K J O'&  O J  #
(D� �D3 O K J  Q h�+ J K�+
(D�_� +  �J &�Q  + J Q #
�1 (D�5� +�O J  � O8á J K��
1 "�� # + J(# K  O J &��
A 	 	 Q8á J +  # � J(# &

3�E�	4�7% Q 0G��%;E
6 5%(<;+�G�6C4I234I+�6 5E�23%(/=� +
- E���� � ��E
/ /�4�?�%;-�/ 4I682�=�% 1�B4	�� %(<(2! k��%;9:%;6C.�%;6 2D3�E
/A�
áQ



D�4/.�23B�- %&D +�.�%��@9�-�+
9 +�/ %;. 476 2�=�47/ 9 E�9 %(-"� =�+ ),%���%(-"�:/ 2�4���� D�E�6 E
G�%(/�23+�+�BC2�9 %(-A� +�- D 23=C% <(+�D�9 % 23476CG
D�+�.�%��7/ 476 2�=�% / B4	�� %;< 2A 476�.�%(9 %(6�.�%(6*2�<;E
/�%�J�, 2�<;E
6 	 % E
-�G�BC%;. 2�= E�2�/ +�D�%�+�� 2�=�% -�+�	�B�/ 2�6�%;/ / +��
23=C%�D 4 .�23B�- % D�+�.C%"� 476 <;E
9C23BC-�476CG ��E
-�47E�	�4��74I2 '���Y H(�SY \ E /�B4	�� %(<(2 < E�-�-�4I%;/"+g�
%;-�) =C%;6 = E
6�.<�7476CG 23=C%
��E
-�47E�	�4��74I2 ' �9�2I&XF�F /�B4	 � %;<(2�/&/�4I6�<;% 23=�%�BC6�/�B�9:%;-!��47/�%(. <"�7BC/ 23%(-�4I6�G�9�=�E
/�%�2�%;6�.C/�23+ .C4���47.�%#23=C%�. E�23E
476 2�+�D�+�- %&=�+�D�+�G�%;6C%;+�B�/ / B4	�/ %(23/"47- -�%;/ 9 %(<(2�4���%#+�� 23=C% / 9 %;E��
%(-;J

3 -3E�476�4I6�G 3 %;/ 23476CG
*�* 1 * *�1 1�1 *�* 1 * * 1 1�1

*�*  h � � � # á � �
1 * �  O � á  # á �
* 1 � � á;+ � á # K �
1�1 � � � á & á h � �

3�E�	<�7% + 0�� +�68� B�/�4I+�65��E�23- 47<;%(/ +�613�-�E
476�4I6�G�E
6�. 3 %;/ 2�476�G�1�% 23/V� +�-51�B4	 � %;<(2 á �[�1 (D�5� D +�.�%�� � J

3 -3E�476�4I6�G 3 %;/ 23476CG
*�* 1 * *�1 1�1 *�* 1 * * 1 1�1

*�* h�Q � � � á K � � �
1 * �  � � � á + h �
* 1 � � K  � K á � �
1�1 � � � K+á h � � K

3�E�	4�I% á�� 0�� +�68� B�/�4I+�6-�!E�23- 47<(%;/ +�6 3�-�E
476�4I6�G�E
6�.13 %;/ 23476CG 1�% 23/V� +�-51�B<	�� %;< 2 K �[�1 (D�5� D�+�.�%�� � J

1�476C<;%�),%8E
-�%�D +�.�%"�I476�G � +�B�-�.C4�� %;-�%(6 2 < E�2�%;G�+
-�47%(/"��2�=�% %2.�9:%;< 23%;. +��%(-3E���� 9:%;-A� +
-�D E
6�<;%�+��5E
<"�7E
/�/ 4�? %(-") =�4I<>=T��E�	:%"�I/52�=�%�. E�23E E�2�-�E
6�.�+
D 4I/ K # � J&A ��� <"��E�/�/�4/? %;- /�%2.�<(%;%;. 23=C47/�+�
%;-3E�����9:%;-!� +�-! 
D E
6�<;%�E��I23=C+�B�G�= 2�=�%('5� E���� /�=�+�- 2 +��,E
<>=�47%2��476�G E 6�%;E
-! 9 %(-A� %;< 2 -�%;<(+�G�6�4H234I+�6 -3EF23%
J�("+ ) %2��%(-"� 4I2&4I/
47D�9:+�- 23E
6 2 23=�E�2 ) %�	:% E
- 4I6 D 4I6�. 23=�E�25E 9 %(-A� %;< 25-�%;<(+�G�6�4H234I+�6 -3EF23%&D E 'M	 %#E�2�+�+ +�9�2347D�47/ 234I< ? G� 
B�- %
JG("B�D E
6�/��<� +�- 4I6�/ 23E
6�<;%���<;+
6�/�4I/ 23%(6 2&�I' E
<>=�47%2��%#-�%(<;+�G
6�4I2�47+�6 -�E�23%(/V	 %��7+ ) á ����� +
6 9:%;- <;%(9C23B E��
%2.�9:%;- 47D�%;6 23/,+�6�.�%(<;+�.�476CG�E�� %;< 2 � - +�D /�9:%;%(<>=@J 5,%"�;+�+�4 � %;6_� á+�Q  ��-�%;9:+�- 23/ - %;<(+�G�6�4H2347+
6�-�E�23%(/ +�6�E
/�% 2 +��N?4��% .�4I/�<;- %(2�% E�� %(<(2�4���% / 2>E�2�%;/ �b� %;E
-"��.C47/�G
B�/ 2"� � + '�� /3E
.�6C%;/�/ E
6C. E�6�G�%;-&��23= EF2 -3E
6�G
%d� -�+�D  +��
23+ &  � ) =C%;-�%;E
/ � 4I2�23E
D E
6�. 1�<>=�%(-�%;- � á+�+�h � -�%(9 +�- 2&-3EF23%;/&+
6 2�=�% /3E�D %�/ %(2#+��,E�� %;< 234/��% / 23E�23%(/
-3E�6�G�476CG � - +�D K�Q�� 2�+ &
K � J1��+�- % - %;<;%(6 2�) +
-���	 ' ��+����;476 � K%����� ��-�%(9 +
- 23/ =*B�D E
6 - %;<;+
G�6�4I2�47+�6
? G�BC-�%;/ +
68E�/�%(2 +�� � +�B�- E�� %;< 234/��%&/ 23E�23%(/V��E�	:%"�I%;. E�/ � % E
-��C= E�9�9�476C%;/�/�� /3E
.C6�%;/ /"E�6�.8E
6�G�%(-�-3E�6�G�476CG
� -�+
D�# Q J(# � 2�+ Q�� J á � ) 4H23= E
6 +g�
%;-�E����@-�E�23%#+�� O�+�� J

* +�-�/ '�/ 23%;D�/ 23= EF25E
47D 23+�- %;<;+
G�6�4��(%�23=C%&9 %(-�<;%(9C23B�E�� ��E�	:%"�I/,) =�4I<>=8=�BCD�E
6C/ B =�% E�-ED-��E�/ '�/ 23%(D
B�/ 476�G�E
68E�6�6�+
23E�234I+�6�<(+�6^��%;6 2�47+�68.�- 4���%(61	*' 23=�%�%�� %;<(2 +�� 23=�%&BC2 23%(-3E
6�<(%;/ +�6 2�=�%D�I47/ 2�%;6�%(-�/�� E
/ ),%
.�4I/�<;BC/�/�%(. 476�/�%(<(234I+�6 K �2� 23=�%"=*B�D�E�6�9:%;-A� +
-�D E
6�<;%V? G
B�-�%(/ +�� %;-,E - % E
/ +�6 E�	4�I% ' E
- .�/ 2�47<���	*' ) =C47<>=
),%�/�=�+
B4�7. %���E��7B�E�23% 23=�%,9 %(-A� +�- D�E
6C<;% +��:E
6�E�BC23+�D E�2�%;.�/ '�/ 23%(D�J
("+ ) %2��%(-"�^� +�- / '�/ 2�%;D�/ E
47D�476CG 2�+
-�%(<;+�G
6�4��(%V��E�	:%"�I/�G�+��%(-�6�%(.M	 '�23=C% / 2>EF23% +�� 23=�% / 9 %;E��
%(-'� < E
BC/�%2 �2 '�9 %5+�� E
6�6�+
23E�234I+�6N���
%;/ 2>E�	<�747/ =�476CG

á+



3 -3E�476�4I6�G 3 %;/ 23476CG
*�* 1 * *�1 1�1 *�* 1 * * 1 1�1

*�* h  � á � & � � �
1 * á h�h � á � + � �
* 1 K  á  � á � # �
1�1 á á á áQ � � �  

3�E�	4�I% á"á 0�� +�68� B�/�4I+�6-�!E�23- 47<(%;/ +�6 3�-�E
476�4I6�G�E
6�.13 %;/ 23476CG 1�% 23/V� +�-51�B<	�� %;< 2 h �[�1 (D�5� D�+�.�%�� � J

3 -3E�476�4I6�G 3 %;/ 23476CG
*�* 1 * *�1 1�1 *�* 1 * * 1 1�1

*�* h�Q � � � K á�� � �
1 * �  á � � á á"á � �
* 1 á � á�& � K h � �
1�1 á á � áO � & � �

3�E�	4�I% á K 0�� +�68� B�/�4I+�6-�!E�23- 47<(%;/ +�6 3�-�E
476�4I6�G�E
6�.13 %;/ 23476CG 1�% 23/V� +�-51�B<	�� %;< 2  _�[�1 (D�5� D�+�.�%�� � J

E 	 %(6�<>=�D E
-�� 4I/ �I%;/ /�/ 23-3E�47G�= 2�� +
- ) E
-�.@J � +�D�9 E
- 47/�+
6 ) 4H23= +
23=C%;- / 23BC.�47%(/ 2�= E�2 B�/�% E /�47D�4��7E
-
��E�	 %��7476CG�E
9C9�-�+ E�<>= 23+0	�B�4��7.�E
BC23+
D�E�2�47<5-�%(<;+�G�6C4��;%(-�/ D E ' 	:%�B�/ %�� B4� 23+ +�	C23E
476�E
6 47D�9�- %;/�/ 47+�6C47/ 2�47<
47.C% E +���) = E�2�47/�E
<(<;+�D�94�74I/�= E�	4�7%�J ("+ ) %2��%(-"�*E
/ 23=�% <;+�6 2�%2.�2�4I6 ) =�4I<>= 23=C% BC2 23%;-�E
6�<(%;/�E�-�% 9�-�+�.�B�<(%;.
+���2�%;6]�
E�-�47%(/ /�47G
6�4�? <;E
6 2&�H'�E
<(-�+�/ / 2�=�%;/ %"/ 23B�.C47%;/���4H2 47/ 4ID 9:+�- 23E
6 2�23=�E�2 ) %5< E
- - ' / B�<>= <(+�D 9�E
-�4I/�+�6�/
) 4I2�= .CB�% < E
- %
J��
�
%;6 E�� %;< 234/��% / 23E�23%(/ 2�= E�2�E
-�%��7E�	 %��7%(.�) 4I23=#23=C% /�E
D�% .C%;/�<(-�4I9C23+�-	D E '&<;+�- -�%(/�9:+�6�.
23+ ��%;- ' .�4/� %(-�%;6 2�-�% E��74I2�47%(/�E�	:+�BC2"23=�% 4I6 23%;- 6 E�� / 23E�23%�+�� 23=�% / 9 %;E��
%(-;J ��<#&4����7+ ) E '8% 2#E���J
� K������ �
= E;��%�< E
- -�47%(. +�BC2�E�/ 2�B�.C'�476 ) =�47<>= 2�=�%('�B�/�%(. %;D�+
234/��%#23%�.�2�/�23+�476�.�BC<;%�EB� %(<(2&4I6!/�9:%;%(<>=@JC3 =�4I/
/ 2�B�.C'!< E
6!2�=�%;- %�� +�- %0	 % <;+�6C/�47.C%;-�%(. /�47D�4��7E
- 476!/�+M� E
-�E
/�2�=�%���E�	 %��7/5< E
9C2�B�-�%�476<� +�- D�EF2347+
6�E�	 +�B�2
23=C%�/ 23E�23% +�� 2�=�% /�9:% E��
%;-(J 3 =C%(' - %;9:+�- 2�-�%;<(+�G�6�4H234I+�6!-�E�23%(/&-3E
6�G
476�G�� -�+�D # ��� 23+ O  � � +
-&E�/�% 2
+��V?4�
% / 23E�23%(/1�b� %;E
-"��= E
9�9�4I6�%;/ /"� 6�%(BC23-�E��[��/3E
.�6C%;/�/�E�6�. E
6�G
%;-�� J 5 %;E
-�4I6�G!2�=�% E�	:+��% D�%;6 2�47+�6�%(.
< E;�
% E�2�/�476 D 4I6�.6� ) %�< E
6 / %;%�2�=�%�9:%;-!� +�-�D E
6�<(%52�= E�2 23=�%D�1 ('�5� E
<>=�4I%��
%;/�+�6 /�+�D�%�/ B4	�� %(<(23/ E�/
	:%;476CG�<(+�D�9 % 234I2�4��
%�) 4I2�= / +�D�% +���2�=�%#-�%;/ B4�I2�/ 9�B4	4�I47/�=C%;.8%"�I/�%() =C%;-�% 476 2�=�%��74I2�%;-�E�23B�- %
J

3 =�%;- %�4I/d�
E�-�4�E�	�4��I4I2 '���=�+ ),%���%(-"�:+�6 =�+ ) 23=�%(/�% / '�/ 2�%;D�/"9:%;-!� +�-�D E
<;- +�/�/5/�B4	 � %;<(2�/;Jd3 =C47/ -�%(/�B4�H2
D E 'M	 %&.CB�%�23+�2�=�%C� E
<(2�2�= E�2 / B4	�� %;< 23/ ) 4I2�= 23=�%C�I+ ),%;- - %;<(+�G�6�4H2347+
6 -3E�2�%;/ .�+ 6�+�2 /�=�+ ) / B ��<;4I%;6 2
��E
-�47E�	�4��74I2 ' E
<(-�+�/ /52�=�% < E�2�%;G�+�- 47%(/ ),%�E�-�%#D +�.�%��7476CG4�<	�B�2�4H2 D�E '8E��I/�+�	 % E�2 23- 4�	�BC2�%;.823+ E��I47D�4I23EB 
234I+�6 +�� 2�=�% D�+�.�%"�I/ +
-#2�=�% � %;E�23BC-�%;/ 476 < E�9C23B�- 476�G823=C% ��E
-�47E�	�4��74I2 '82�= E�2 23=�%�/�B4	 � %;<(2�/�D E ' =�E�
%
%2.�=�4�	�4I2�%;.@J`3 =�47/�47/�E�6 47/�/ B�% 2�= E�2�),+�B4�I. -�% �*B�4I-�% � BC- 23=C%;-�- %;/�%;E
-�<>=�4I6�+�-�.C%;-�2�+&.�-3E ) D +
-�% - 47G�+
-�+�B�/
<;+
6�<"�IB�/�4I+�6�/;J�, 2 4I/�E��I/�+ 4ID 9:+�- 23E
6 2,2�+�6�+
23%"23=�%D��E
- 4�E�	�4��74H2 ' +��	23=�%&<���E
/ /�4/? %;- / 476 D�+�.C%"�74I6�G�%;E
<>=8+��
23=C% <;E�23%(G�+�-�4I%;/5<;+�6C/�47.C%;-�%(. Y \ �SK 
7K2\ �SK2\7H ����JG9 =�%;- % E
/�E����@2�=�% D +�.�%"�I/ 9�-�+��47.�% E
6!E
.�% �*B EF23%�?�2"2�+
23=C% *�* <;E�23%(G�+�- '���% E�<>= +��	23=�%(D � E
4��7/ 23+�<(+�6�/ 47/ 2�%;6 2&�H' 9�- %;.�4I<(2�E�	 +�
%&-3E
6�.C+�D 2�=�%�- %;D E
476�4I6�G < E�2! 
%;G
+�-�4I%;/d� +�- E���� / B4	�� %;< 23/�� /�%(%�3�E�	<�7%;/ á  & � J�3 =�47/ D E '$	:% .CB�%&23+�+�6�%&+�- D�+�- %&+���/ %��
%;-3E�� - % E
/ +�6�/(0

K��



� 4 ��23=�%"476�=�%(-�%(6*2,D�+�.�%��74I6�G#< E
9 E�<;4I2 '�+��@23=�%5D�+�.�%��7/ <;+
6�/�4I.�%;- %;.6�6� 474 ��E
6�BC6�.�%;- +�9C2�47D�4��;%(. �I+�<;E�� /�+B 
�7B�2347+
6]� +
B�6�.�.CB�-�4I6�G 2�-3E
4I6�476�G<�N� 4I474 �	23=�%".�47/ <;-�4ID 4I6 E�2�4���% < E
9 E�<;4I2 '�+��@23=�%=� % EF23B�- %;/ � +
- 2�=�%�.C4�� %;-�%(6 2
< EF23%;G
+�-�4I%;/"�:+�-E� 4/�4� 23=�% 476�=C%;-�%(6 2�6�+�4I/�% 476 23=�% G�-�+�BC6�.!23- BC23=!+���23=C%�< EF23%;G
+�-�4I%;/�+�� .�-�4/��%(-"> /�/ 2�-�%(/�/
.�B�%�2�+#=�+ )�E
<(<;B�-�E�23%��I' 23=�% %�.C9:%;- 47D�%;6 2>E���9�-�+�<;%(.�B�- %�)�E
/ E�	<�7% 2�+&%�� %;<(2�4��
%"�I'�476�.�BC<;%�23=C% E
/�/ 47G�6�%(.
��E�	 %��7/;J�1�476C<;%�2�=�% *�* <;E�23%(G�+�- '�4I/,23=C%�D +
/ 2@B %2.�23- %;D�%�D 476�23%(-�D�/�+��	.�- 4���476�G /�9:%;%(.�E�6�. <;+�G
6�4I2�4���%
�7+�E
.!+�6�23=�% .�-�4/��%;-�� 4H2�4I/52�%;D�9C234I6�G 2�+ E
/�/ B�D�% 23=�E�2�2�=�%�	:%(2�2�%;-"9 %(-A� +�- D�E
6C<;% +�6!23=C47/'�7E�	:%"�	D�E '
	:%�- %"�7E�23%(. 2�+�=�+ ) - %"�I4�E�	4�H'�2�=�%�.�-�4/��%;-�	:%;<;E
D %�/ 2�-�%(/�/�%(.�476 2�=�%;/ %�9:+�- 2�47+�6�/&+�� 23=C% %�.C9:%;- 47D�%;6 2 J
9 % =�E�
%�E��7/�+ 4I6�<"�IB�.�%(.1� +
- <;+�D�94�7% 23%(6�%;/ /5<(+�6<� B�/ 47+�68D E�23- 47<(%;/�23=�E�2 /�=�+ ) 2�=�%��*476�.�/ +���D�47/ /�<"�7E
/! 
/�4/? < EF2347+
6�/"2�= E�2�2�=�%�	:%;/ 2#9:%;-!� +�-�D�%;-�� D�4/.�23BC-�%�D�+�.�%"� � 2�%;6�.�/�2�+ 9�-�+�.�B�<(%1�Z3�E�	4�I%;/ +  á K � JC3 =�%;- %
47/ 6�+ <;+�6C/�47/ 23%(6*2 9�E�2�2�%;-�6 2�= E�2 %(D %(-�G�%(/d� -�+�D 476�/ 9 %(<(2�476�G�2�=�%;/ %&<;+�6<� BC/�47+
6 D�E�2�-�4I<;%;/(0�6�+�< EF23%;G
+�- '
47/ <(+�6�/ 47/ 2�%;6 2&�H' D�47/ 23E��
%(6 � +
- E
6�+
2�=�%;- +�6�%&) =�%(6 2�=�%#-�%(/�B4�H23/5E
-�%#%2�
E��7B E�2�%;. E
<(-�+�/ /"/ B4	�� %;< 23/(J 9 %
= E;��%#.�%;E��I2 ) 4I23= / B4	�� %(<(25.�%;9:%;6C.�%;6�< '1	 'M?�2 23476CG�E�.�4�� %;- %;6 2 / '�/ 23%;D 2�+ % E
<>=8/ 9 %;E��
%(-;J �&6C%&+�9 %(6
�*B�%;/ 234I+�6!),+�- 2�= 476^��%(/ 234IG E�2�476�G 47/ ) =�%(2�=�%;-�2�=�47/".�%;9:%;6C.�%;6�< ' <;E
6�	 % -�%(.�B�<;%(. ) 4I2�=�+�BC2�= E;��4I6�G 2�+
G�+!2�+!23=C% %2.�23- %;D�% +��d?C2�234I6�G E!.C4�� %;-�%(6 2�/�% 2 +�� 9 E�-3E
D�%(2�%;-�/ 23+ %;E
<>= /�9:% E���%;-(J A�6 E��H23%;- 6 E�2�4���%
/�+��7BC2�47+�6 D�47G�= 2=	:%C? 6�.�4I6�G 
 I�XBH XBH � 
7K�F�+���/ 9 %;E��
%(-�/�4I6 23=�%#/�9�E
<;% +���/�9:% E���%;- ��E
- 4�E�	C4��74H2 '�E
6�.1?�2"E
D�+�.�%�� 23+�%;E
<>= 9�- +
23+
2 '�9:%�-�E�23=�%(-,2�= E
6�2�+�% E�<>= /�9:% E���%;-(JG9 %�E
- %�E�.<��E
6�<;4I6�G 2�=�%�= '�9:+
23=�%(/�4I/ 23= EF2
23=C%5D�4/.�2�B�-�% D�+�.C%"��D�47G�= 2 +�� %(- E G�+�+�. 9 +�4I6 2 +�� .C%;9 E
- 23B�- %V� +�-�23=�4I/���4I6�.�+�� D +�.�%"�I476�G0��E
/ ),%"��� E�/
D�+�.�%��74I6�G E
6 ' <;E�23%(G�+�-�4I%;/ 4I6 �
+�����4I6�G���E
-�47E�	�4��I4I2 '�E
<(-�+�/ / /�9:% E���%;-�/&�=	:%;<;E
B�/ % +���=�+ ) 4H2 9�- +�<(%;%;.C/"4I6
.�4/��4I.�476CG�23=�%�� % E�2�B�-�%#/ 9 E
<;% 476 2�+�/ 47D�4��7E
- <��7B�/ 23%;- /;J,A .�E�2>E
/ %(25) 4I2�=�E]��E�-�G�%(- 6�BCD�	 %(- +���/ 9 %;E��
%(-�/
),+�B4�7. 	:%&6�%;%(.�%;.6�:=�+ ),%���%(-"�:476 +�- .�%;- 2�+�%2��E��7B EF23%�23=C47/ = '�9:+
2�=�%;/ 47/;J

� �Ñ?NF[WRD;�[P_E�?NF[P

, 6�2�=�47/ 9 E
9:%;- ) %�= E;��%�4I6 �
%;/ 2347G�E�23%(. 23=C%�B�/ %�+��6� %;E�23BC-�%;/ 	 E
/�%(. +�6 /�B4	4	�E
6�. .�%(<;+�D�9 +
/�4I2�47+�6C/,E�6�.
23=C%03
��� � +�-�<���E
/ /�4/? < E�2�47+�6!+�� / 2�-�%;/ /#< E�2�%;G�+�- 47%(/�476 / 9 %(%;<>= 9�-�+�.�B�<(%;. 476 2�=�%�<(+�6 23%2.�2 +�� .�- 4���476CG
E�2 �
E�-�4�E�	4�7%�/�9:%;%(.�/ ) =�4��I%�%;6CG E
G�%(. +�6 D %(6 2>E�� 2>E
/A�*/ +��V��E
-�47E�	4�7%�<;+
G�6�4I2�4��
%M�7+�E
. � +�-�E!/�% 2�+��
 
/�B<	�� %;< 23/;J�9 % 476^��%(/ 234IG E�2�%;. 2�=�% 9 %(-A� +�- D�E�6�<;% +�� /�%2��%;-�E�� <"�7E
/�/ 4�? %(-�/ +�6 2 ) + -�%;9C-�%;/ %;6 2>EF2347+
6�/,+�� 23=C%
/�9:%;%(<>= ) E;��%2� +�-�D�/;0"B�/�4I6�G8E � % EF23B�- %�/�% 2#-�%;9C-�%;/ %;6 234I6�G8476 23-�EB B�2�23%(-3E
6C<;%�.C'�6 E�D 4I<;/�E�6�. E /�9 E�-�/�%(-
/�% 2 <;+�6�/ 47/ 23476CG&+��:D +�- %�G��I+�	 E���BC2�2�%;-3E�6�<;%� �7%2��%��4� % E�2�B�-�%(/;J
3 =�%=	:%;/ 2 9 %(-A� +�- D�E
6C<;%�) E
/ +�	C2>E�476�%(.0	*'
B�/ 476�G�2�=�%�.C'�6 E
D�47<c� % E�2�B�-�%�/�%(25E�6�.)	 ' %2.�94�I+�4I2�476�G �7+�< E�� D�+�.C%"�7/ E
6�. 2�=�%;6 <(+�D�	�4I6�476�G 23=�%(D 4I6 E
),%;47G
=*2�%;.�<���E
/ /�4/? < E�2�47+�6#/ <>=�%;D�%
J�A'��� <���E
/ /�4/? %;- /�9�- +�.CB�<;%(.�-�%(<;+�G�6C4I234I+�6#-3E�2�%;/�E�	:+g�
%,-�E
6�.�+
D � +�- E����
/�B<	�� %;< 23/"�N	�B�2;��) 4H23= 2�=�%&%2.�<;%(9C234I+�68+�� 23=C%D� E
/ 2! U� E
/ 2�< EF23%;G
+�- '���/�=�+ ),%;.1��E
-�47E�	�4��I4I2 ' 4I6 <;+
6�/�4I/ 23%(6 2&�I'
9�- %;.�4I<(234I6�G�% E
<>= +�� 23=�%#- %;D E
476�4I6�G�/ 23-�%(/�/"<;+�6�.C4I234I+�6�/(J

K+á



� W�� FC?8� D�B�@CG � B�F ]_P

3 =�%!E
BC23=C+�-�/ ),+�B4�7.:�74��
% 23+ 23= E�64� 	"4I/�/3E�66> / � 5�f�	E�	�E�6�. ���747E
/ "�'S�;E
/ � +�- 2�=�%;4I-�=C%"�79 ) 4I2�=
. E�23E <;+����7%;< 234I+�68E
6�.13 =�+�D E
/ ��4I64�FE0� +
-d�
E��7B E�	<�7%�2�%;<>=�6�4I< E�� .C47/�<(B�/�/ 47+�6C/"E�6�. � +
- /�B�G�G
%;/ 2�476�G�23=C%
/�4IG�6�4/? < E
6C<;%�23%(/ 2;J

� B��"B�IKB�F[WRBOP

5 %��;+�+�4 � %(66�  J2� J7� á+�Q  � J�� = E
-�E
<(2�%;-�4I/ 2�47<;/	E�6�.�5%(<;+�G�6C4�� E�	�4��I4I2 '5+�� "�+�< E����
.�9�- %;/ /�47+
6�/�+�� � D�+
234I+�6@J
(5+����7E
6�.@0 * +�- 47/ � B4	<�747<;E�234I+�6�/(J

5 4I/�=�+�9*� ��J � Jc� á;+�+ #�� J 	"%(B�-3E�� 	5%(2 ),+�-��*/=� +�-�� E�2�2�%;- 6� %;<(+�G�6�4H2347+
6@J � .S� +�-�. 0�� ��E
- %;6�.�+
6 � - %;/�/(J
� + ) 47%��  J � K%����� � J���%;/�<(-�4�	�476�G�2�=�%#%;D�+
234I+�6 E�� / 23E�23%(/"%�.C9C-�%;/ /�%(. 476 /�9:%;%(<>=@J , 6 , 1 � A 9 +�-��*/ =�+�9

+�6�1�9:%;%(<>= E
6�. � D�+
234I+�6@J � 9�9@J á"á  áQ � J 	"% ) <;E
/ 2��7%�� 	5+�- 2�=�%;- 6-, - %"�7E
6�.@J�&E
B4	:%;<>=C47%;/��7,>J � á+�+�K � J
3 %;6-� %;< 23B�- %;/5+�6 9 E;�
%"�7% 23/(J�18, AD� J
#&= E
=�-�E
D�E�6�4[� ��J�� E
6C.��
+�-�. E�66�c� J ,>J � á+�+�& � J * E
<(2�+�-�47E�� =�47.C.�%;6 D E
-���+� D�+�.�%"�I/;J%�!E
<>=�4I6�%

� % E�-�6�4I6�G4� K�+ � K  #g K�& #�J

#&B�6�66� 1 J � á+�+�Q � J 1�BC9�9 +
- 2��
%;<(2�+�- D E
<>=�476C%;/E� +�-�<"��E�/�/�4/? < EF2347+
6�E
6�. - %;G�- %;/ /�47+
6 �Z3 %;<>=@J  %;9@J � J
, D E
G�%�� 1�9:%;%;<>=!E
6�. , 6 23%"���74IG�%;6 251�'�/ 23%;D�/'##- +�B�9@J7R56�4��
%;- /�4I2 ' +�� 1�+�BC23=�E
D 9�23+�6@J

(�E�6�/�%(66� �CJ/� 5 +
B8 !#&= E��;E��7%�� 1:J � J/� 1CE
- 4��FE ' E<� #J�� E
6�. � %"���I+�D � 5�J�� á+�+�Q � J ##% 2�2�476�G / 2>E�- 23%(.!) 4I2�=
2�=�%51<R�1�A&1 0�1�9:%;%(<>=$R56�.�%;-,1�4ID�B4�7E�23%(. E
6�.�A�< 23B E�� 1�23- %;/�/ . E�23E�	 E
/ %L�Z3 %;<>=@J� %;9@J � J  +�	�B�/ 2
1�9:%;%(<>= � -�+�<
JN�	E�	:+�-�E�23+�- '�J���%(9C2 JC+������I%;<(2�-�4I< E�� � 6�G
476�%(%;-�4I6�G�J���B<�
%LR"6�4/��%(-�/�4H2 '�J

(�E�6�/�%(66� �CJg( JB� J/��E
6�.L9 +
D�E
<��N� 5�J ��J � á+�+�O � J * %;E�23B�- % E�6 E��I'�/ 47/ E
6�. 6�%;B�-�E��*6�%(2 ),+�-A�^ U	 E
/ %;. <"�7E
/! 
/ 4�? <;E�234I+�6 +��@/�9:%;%(<>= B�6�.�%(- / 23-�%(/�/(J , � � � 3�-�E
6�/�E
<(2�47+�6�/ +�6 1�9 %(%;<>=8E
6C.�A�BC.�47+ � -�+�<;%;/ /�4I6�G�J/�
, "0�  ��� h��'&  h8áh J

��E�	4�I+�B�66� * J/� E
6�. � %(234I66��A J�� J � á+�+�+ � J 3 =�%-3 % E
G
%;-�%;6�%(-�G
' 	 E
/ %;. � %;E�23BC-�%!9�E
-3E
D�%(2�%;- /]� +
-
- +�	�B�/ 2,/ 9 %(%;<>= -�%;<(+�G�6�4H234I+�6�476�<;E
- 6�+�4I/�%
JN, 6�, � ���a, 6*2�%;- 6 E�234I+�6 E�� � +�6<� %;- %;6�<(%"+
6�A"<;+�BC/ 234I<;/��
1�9:%;%(<>=6�:E
6�.!1�47G
6 E�� � - +�<(%;/�/ 476�GCJ � " +���J8,�� 9�9@J K�&�h  K�&�O � J

�
%;6C/�%;6*� *,J "�Jc� á;+�+�O � J�A�6 , 6 23-�+�.�B�< 234I+�6 2�+/5�E '�%;/ 4�E
6 	"% 2 ) +
-��*/;J�1�9�-�4I6�G�%(-;J
�
+�- . E
66� � J*,>J/� ##= E�=�-3E
D E
6�4J� ��J�� E�6�. 1CE
B4�J�6� J@$ J�� á+�+'& � J�("4I.�.�%;6e��E
-���+g�!.�%;<(47/ 47+�6 2�-�%;%(/;JL, 6

� J���J`��+��(%;-"��� J`,>J �
+�- . E
66��E
6�. 3&J ��% 23/ <>=�%e� � .�/(J ����A�.<��E
6C<;%;/�476!	"%;BC-3E��G, 6<� +�- D�E�2�47+�6
� -�+�<;%(/�/ 476�G�1�'�/ 2�%;D�/�� " +���J + ��9�9@J # �8á  # �'& � J ��E
D�	�- 47.�G�%��N�!E
/ /3E
<>=*B�/ %(2 23/;0V�-, 3 � -�%(/�/(J

K�K



��<;##4����7+ ) E '�� 1 J/� � + ) 4I%��  J/� ��+�B�G��7E
/! � + ) 47%�� � J/� ##4I%"�7%(66�	1 J/� 9 %(/ 23%(-�.�4 �A�N� � J���E
6�. 1�23- +�%2��%���1 J
� K������ � J�A�B�23+�D E�234I< - %;<(+�G�6�4H2347+
6 +�� %;D�+
2�47+�6 � -�+�D ��+�4I<;%�0"A - +�B�G�=�	:%;6C<>=�D�E�-�� J�, 6�, 1 � A
9 +�-A�*/�=�+�9 +�6!1�9:%;%;<>=!E
6�. � D +
2�47+�6e� 9�9@J K���&  K+á K � J�	"%(),< E�/ 2&�I%�� 	"+
- 23=C%;-�6 , -�%���E
6C.@J

��4I64�FE<� 3&J ��J � á+�+�+ � J 5�E '�%(/�4�E�6 476<� %(-�%;6C<;% +�� E D�B4�H23476C+�D 47E�� .�4I/ 2�-�4�	CBC234I+�6@J
� =*2 239@0����F) ) )#J D�%;.�47ECJ D�4I2;J %(.�B�� F 239�D�4764�FE��
9 E�9 %(-�/�� 23BC2�+�-�47E���J = 23D�� �

��B�- 9�= '��"$ J � á;+�+�Q � J *�4H2�2�476�G E <(+�6�/ 2�-3E
4I6�%;. <(+�6�.�4H234I+�6 E��c##E
B�/ /�4�E�6 �Z3 %;<>=@J�5%(9@J � J ��%(9C2 J +��
� +�D�9�BC2�%;-"1�<(47%;6C<;%
JNR J ��J 5,%;-���%"�I%('�J

��B�- -3E '��7,>J #J/�$5�E�	:%;-�� ��J�� E�6�.�1�+�BC2�=6� A�J �CJc� á+�+�O � J
3 + )�E
- .�/5E .�%�? 6C4I234I+�68E
6�. ),+�-��*4I6�G D�+�.�%"�
+���/ 2�-�%(/�/"E
6�. 4I23/ %2� %(<(2�/"+�68/ 9 %(%;<>=@J�1�9 %(%;<>= � +�D D�B�6�47<;E�234I+�66� K�� � á  á K J

��/�B�6�E<��� J � J/��* -�%(B�6�.6� #J���E
6�. ##4I-�+�/ 4[� *,J5� á+�+'& � J�1�B�9�9:+�- 2 �
%;<(2�+�- D�E
<>=C476�%(/;0�3 -3E
4I6�476CG�E�6�.
E
9C94�74I< E�2�47+�6�/D�Z3 %;<>=@J  %;9@J 	5+�J A�J ,>J ��%(D + áO���K ����J 5�J ��J � J ��E
9:%;- á  � � JG�-, 3&J

� 4I2 2>E
D � �CJ/� E
6C. 1�<>=�%(-�%;-�� $ J � á+�+�h � J�" +�<;E�� %2.�9�-�%(/�/ 47+�6 E
6�. <;+�D�D�B�6C47< EF2347+
6 +���%;D�+
234I+�6@J1, 6
� JS� %() 4I/ E
6�. �CJS� J8("E;��4���E
6C._� � .�/;J �2�8(�E
6C.4	 +�+���+�� � D +�2347+
6�/c� 9�9 J á;Q #g á;+'& � J 	"% )�� +�-A�:0
#&B�4��/� +�-�. � - %;/ /;J

��+����;4I66�<3&J � K������ � J ��% 23%;< 234I6�G0��%;-A	 E��	E
6C. 6C+�68 U�
%;-A	 E�� <;BC%;/5476 23=C% <(+�D�D�B�6�4I< E�2�47+�6 +���%(D +�2347+
6�/;J
R56�9�B4	4�I47/ =�%;. .�+�<(2�+�-3E�� .�4I/�/�%(- 23E�234I+�66� 1�<>=�+�+��@+�� � +�D�9�BC2�%;-51�<(47%;6C<;%
J ��E
-�6�%(G�47%C��%"���7+�6)R56�4/ 
�
%;-�/ 4I2 '
J

5E�	�476C%;-"�4� J/� E
6�. �
B E�6�G4� 5�J  ( Jc� á+�+�h � J * B�6C. E
D�%;6 2>E��I/ +���1�9 %(%;<>=  %;<(+�G�6�4H234I+�6@J � - %;6 234I<;% (�E�����J
1CE
- 4��FE ' E<� #J/�	E
6�.a##+ ) .C'�� �CJ 	 J$� á+�+'& � JL9�E;�
%"�7% 2�	 E
/ %;. E
6 E��H'�/ 47/�+��,/ 9 %(%;<>= B�6�.�%(- / 23- %;/�/(J0, 6

1�+
BC23=�%;E
/ 2�<;+�6a> +�& J � 6�G�4I6�%;%(-�476CG�	5%() � %;6 23B�- '�J � -�+�<;%(%;.�4I6�G�/c, ��� � J � 9C9@J + K  +�O � J
1CE
- 4��FE ' E<�  J/� E
6C. ##+ ) .C'�� �CJ 	 Jd� á+�+�Q � J�1�B4	4	�E
6�.1	 E
/ %;.8<"�7E
/�/ 4�? <;E�234I+�6 +�� /�9:%;%(<>=�BC6�.�%;- / 23- %;/�/(J

, 6], � � � , 6 23%;- 6 E�2�47+�6 E�� � +�6<� %(-�%(6�<;% +�6�A�<(+�B�/ 2347<(/"��1�9:%;%(<>=6��E
6�.�1�4IG�6 E�� � - +�<(%;/ /�476CG�JN� " +���J�,��
9�9 J # O�+  # &�K � J

1�2�%;%;6C%"�
%(66�N( J �CJ8� J/�CE�6�.)(�E�6�/�%(66� �CJS( JS� JG� á;+�+�+ � J 1�9:%;%(<>= B�6�.�%(- / 2�-�%(/�/�<(+�6�.�4H2347+
6�/;0��D�
%;-!��4I%()
+���23=�% %�� %;< 2�+�6�/�9:%;%(<>= 9�-�+�.�B�< 234I+�6!E�6�.!+���/ '�/ 2�%;D 9 %(-A� +�- D�E�6�<;%�Jd, 6_, � � � , 6*2�%;- 6 E�234I+�6 E��
� +�68� %;-�%(6�<;% +�6 A�<(+�B�/ 2�47<(/"�:1�9:%;%(<>=6�:E
6�.!1�47G�6�E�� � -�+�<;%(/�/�4I6�G�J � " +���J8, "�� 9�9@J K%�'&�+  K���Q K � J

� =�+�B*� # J/� ("E
6�/ %;66� �CJ��,E
6�. $#E
4I/�%;-�� �CJ � á+�+�Q � J � �7E
/�/ 4�? <;E�234I+�6 +��5/�9:%;%(<>= B�6C.�%;-�/ 2�-�%(/�/]	 E
/ %;.
+�6 � % E�2�B�-�%(/ .�%;- 4���%(.$� -�+�D 23=C%�6�+�64�I476�%;E
-G3 % E
G�%(-�%;6C%;-�G�' +�9:%;-�E�23+�-(J , 6), ��� � , 6*2�%;- 6 E�234I+�6 E��
� +�68� %;-�%(6�<;% +�6 A�<(+�B�/ 2�47<(/"�:1�9:%;%(<>=6�:E
6�.!1�47G�6�E�� � -�+�<;%(/�/�4I6�G�J � " +���J8,�� 9�9@J #% +  #�# K � J

K�h



� =�+�B*�V# J�� (�E
6�/ %;66� �CJ ( JG� J/��E�6�.�$#E
4I/�%;-�� �CJ * J � á+�+�+ � J ��% 23=�+�.�/]� +�-�/ 23- %;/ /�<"�7E
/�/ 4�? <;E�234I+�6@0
	5+�64�74I6�% E�-C3
��� E
6C. �74I6�% E�-&/�9:%;%;<>= 	�E
/�%(.a� % EF23B�- %;/;J), 6 , ��� � , 6 23%(-�6 E�2�47+�6�E���� +�6<� %(-�%;6C<;%
+�68A"<;+�B�/ 234I<;/"� 1�9:%;%(<>=6�:E
6�.!1�47G
6 E�� � - +�<(%;/�/ 476�GCJ � " +���J8, "�� 9�9 J K���Q'&  K���+�� � J

K  


