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M�NPORQ+S=T"NVU.WYXVQ+S?Z\[�]^S`_aX"_ab�cdW XVQ+S?Z\[#efbg]^S`hiW b�jf]^bAQ`Q`[�]^b�jAU
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{s| 5.} ]VZ\Z\Q+c:Z\e~Z#TAQ���Q`�g_v[#Z } Q+b�Z3eaq�WYXVQ+S?Z\[�]^S`_aX�WYbAjf]^bAQ`Q`[=]^bAj�_abgc�o�e } � | Z\Q`[ { S`]^Q+b�S?Q�_ab�c
Z#TAQ!��_aS | XVZ 6 eaq Z#TAQ���[�_ac | _vZ\Q { S=TAe�efX�eaqYZ#TAQ�n�b�]V�aQ`[=h#]VZ 6 eaq r�_ab�h#_ah�]^b��g_v[#Z#]�_aXRq | XV�gX�X } Q+b�Z
eaq/Z#TAQm[#Q+� | ]V[#Q } Q+bFZ#h�q�ea[iZ#TAQ�c�Q`ja[#Q`Q�eaq��d_ah#Z\Q`[�eaq { S`]VQ+b�S?Q

N
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N
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¨ ©+ª�«­¬¯®"°/±R²a«¯³´®�ª ¨
µ N µ O¶Q+h\Z#]^bAj NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ
µ N·y �deaZ#]V�¯_vZ#]^efb N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N y
µ N·¸ ��[�e 5 XVQ } { Z#_vZ\Q } Q+bFZ¹N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸
µ N»º ��[�ea��efh#Q+c { efX | Z#]^efb N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸
µ N·¼ ½�[#jf_abg]V¾+_vZ#]Vefb�eaq4OiTAQ+h�]^h¿N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼

À Á!Â�²¯Ã"Äg¬¯®.±�ªR° Å
y7N µ Æ efh#Q`Z\Z#_ { �
Q+S`]V�.S`_vZ#]VefbJÇR_abAj | _vjaQ�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N È
y7N·y ��É�O��ÊN�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ë
y7N·¸ Ì � É�W {�Í � Z\Q+h\Z�Q+bF�s]V[#efb } Q+bFZ�q�ea[iÉ�Î���Ç NmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ z
y7N»º � XVZ\Q`[�_�� ��Ï�Ð �YÇRn { w#w�N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ y

y7N»ºAN µ � ÇsOiW Æ � � [#e¯Ñ\Q+S?ZiÉ4Q`[�]V�gS`_vZ#]^efb�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ y
y7N»ºAN·y wÒbA� | Z�Z\Q+h\Z�q´ea[ } _vZ�q´ea[�h#] } | X^_vZ#]^bAj � ÇsOiW Æ � � ��Ï � Ç¶n { w#w } e7cAQ+X�h µ ¸

y7N·¼ � b�wxb�Z\[#esc | S?Z#]VefbJZ\e Ï ��Ç¿N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ ¸
y7N·¼7N µ Ï �dÇ�M | ]^X^cg]^bAj�M�XVesS#ush¢N�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ º

]^]



y7N·¼7N·y ��Oi�ÓN�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ+Ô
y7N·¼7N·¸ Ï �dÇ { S=TAQ } _ÕNmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ È
y7N·¼7N»º Ï { ÇsO NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ+Ö
y7N·¼7N·¼ ��½m� NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ+Ö
y7N·¼7N Ô k ��Ï � NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ Ë
y7N·¼7N×È {s| }3} _v[ 6 N�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N yvz

Ø Ù�Ú7Û­³�Ä.ª¤Ü�Ú7¬¯³´Ý/²fÂA«Þ³�®.ª§ß�Ú7Û`«Jà¹ÚsªRÚ7¬¯ÂA«Þ³�®.ª À"¨
¸7N µ O¶Q+h\Z { S?Q+b�_v[=]Vefh�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N yay

¸7N µ N µ ÇReajf]^S`_aX¶½��
Q`[�_vZ\ea[=h�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N y¯º
¸7N µ N·y Æ Q+X^_vZ#]Vefb�_aX¶½���Q`[=_vZ\ea[�h¹NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N yaË

¸7N·y O¶Q+h\Z Æ Q+� | ]V[�Q } Q+bFZ#h�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ µ
¸7N·y7N µ ��Q+b�Q`[�_aX Æ Q+� | ]^[#Q } Q+b�Z#hÕN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ay
¸7N·y7N·y wÒb�]VZ#]^_aX
É4Q+S?Z\ea[=h�_ab�c�O¶Q+h\Z�o�_ah\Q+h�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ay

á ©+â:ã�ä�ÚsâCÚsª�«­ÂA«¯³´®�ªåÙ�Ú�«­Âg³Hä�Û Ø�á
ºAN µ ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h$N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸¯º
ºAN·y Ï �dÇ Æ Q`��[�Q+h\Q+bFZ#_vZ#]^efbpNmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸¯º

ºAN·y7N µ o�efbgS?[#Q`Z\QtO¶Q+h\ZiÉ4Q+S?Z\ea[�h�N�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸fÈ
��Q+b�Q`[�_vZ#]Vefb�eaq�Z\Q+h\Z��aQ+S?Z\ea[�h�]�bJÌ � É�W { q�ea[ } _vZÊNtN�N�NmN�N�NmNtN�N ¸aË
O¶Q+h\Ziq�ea[ } _vZiq�ea[iZ\Q+h\Z#]�bAj � Ç7O�W Æ � � ��Ï � Ç¶n { w�w } escAQ+X^h&NmNtN�N º µ

ºAN·¸ {s| �g��ea[�Z�q�ea[ Æ efh\Q`Z\Z#_���_vZ#_�O 6 ��Q+h�]^b���É�O��æN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºFy
ºAN·¸7N µ M�]VZiÉ4Q+S?Z\ea[=hçN�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºFy

{ �
Q+S`]Vq 6 ]^bAj!ORQ+h\Z Æ Q+� | ]V[#Q } Q+b�Z#h�q�ea[�M�]VZ\É4Q+S?Z\ea[�h�NmNtN�N�NmN�N�NmNtN�N ºF¸

]�]^]



ºAN·¸7N·y { Q+� | Q+b�S?Q+hèN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºaº
{ �
Q+S`]Vq 6 ]^bAj!ORQ+h\Z Æ Q+� | ]V[#Q } Q+b�Z#h�q�ea[ { Q+� | Q+b�S?Q+h¿NmNtN�N�NmN�N�NmNtN�N ºF¼
w } �gXVQ } Q+bFZ#_vZ#]VefbdcAQ`Z#_a]^X^h�eaq { Q+� | Q+b�S?Q+h�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºF¼

é ê�ëìÂgâ:ã�ä�Ú7Û á"í
¼7N µ { S=T } ]^cAZiO¶[�]VjajaQ`[�NmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º�È

¼7N µ N µ � | b�S?Z#]Vefb�_aX^]^Z 6 _ab�c { �
Q+S`]V�gS`_vZ#]^efbîNtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º�È
¼7N µ N·y O¶Q+h\Z { S?Q+bg_v[�]Vefh N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º Ö
¼7N µ N·¸ O¶Q+h\Z Æ Q+� | ]^[#Q } Q+b�Z#h�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºFË
¼7N µ N»º ½ | Z\� | Z�q�ea[ ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^b Ï �dÇ:�Aea[ } _vZ NmN�N�NmNtN�N ¼vz
¼7N µ N·¼ o�efbgS?[#Q`Z\QtO¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^b�Ì � É�W { q´ea[ } _vZ N�NmNtN�N�NmN�N�NmNtN�N ¼ µ

¼7N·y � X^_v[ } o�X^e7S�u NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ay
¼7N·y7N µ ��5 h\Z\[�_aS?Z�ORQ+h\Z�É4Q+S?Z\ea[�h�]�b Ï ��Ç NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼fÈ
¼7N·y7N·y o�efbgS?[#Q`Z\QtO¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^b�Ì � É�W { q´ea[ } _vZ N�NmNtN�N�NmN�N�NmNtN�N ¼fÈ

¼7N·¸ M�]VZ\É4Q+S?Z\ea[�h�h | ���
ea[#Z�]^b Æ efh\Q`Z\Z#_:N�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ Ö
¼7N·¸7N µ { �
Q+S`]V�.S`_vZ#]VefbJwxX�X | h\Z\[�_vZ#]�bAj�M�]VZ\É4Q+S?Z\ea[=h*N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼aË
¼7N·¸7N·y O¶Q+h\Z { S?Q+bg_v[�]Vefh N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼aË
¼7N·¸7N·¸ O¶Q+h\Z Æ Q+� | ]^[#Q } Q+b�Z#h�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô z
¼7N·¸7N»º ��5 h\Z\[�_aS?Z�ORQ+h\Z�É4Q+S?Z\ea[�h�]�b Ï ��Ç NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô z
¼7N·¸7N·¼ o�efbgS?[#Q`Z\QtO¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^b�Ì � É�W { q´ea[ } _vZ N�NmNtN�N�NmN�N�NmNtN�N Ô y

¼7N»º { Q+� | Q+b�S?Q+h {s| ���
ea[#Z�]^b Æ efh#Q`Z\Z#_§N�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô ¸
¼7N»ºAN µ { �
Q+S`]^S`_vZ#]^efb�eaq { Q+� | Q+bgS?Q+hmN�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô ¸
¼7N»ºAN·y O¶Q+h\Z Æ Q+� | ]^[#Q } Q+b�Z#h�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô ¸

]V�



¼7N»ºAN·¸ ��5 h\Z\[�_aS?Z�ORQ+h\Z�É4Q+S?Z\ea[�h�]�b Ï ��Ç NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô º
¼7N»ºAN»º o�efbgS?[#Q`Z\QtO¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^b�Ì � É�W { q´ea[ } _vZ N�NmNtN�N�NmN�N�NmNtN�N Ô ¼

Å ïì±¶â�â:Â�¬­ðåÂgª¶°�ñ�±ì«¯±R¬¯Údò-®.¬ÞÃ ÅgÅ
Ô N µ {s| }�} _v[ 6 N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ÔaÔ
Ô N·y o�efb�S`X | h#]Vefb�hóN�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô È
Ô N·¸ � | Z | [#Q�Ì¿ea[#u NtNmN�N�NmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ÔaÖ

�



ô õ ¦:¡ �Êö ÷ õYø ù ú £û¦

µ N µ �/XVe­��eaq¶jaQ+b�Q`[�_vZ#]Vefb�eaq/Z\Q+h\Z��aQ+S?Z\ea[�h¿NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º

y7N µ { S=T } ]^cAZiO¶[�]VjajaQ`[ { �
Q+S`]V�gS`_vZ#]VefbüN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N È
y7N·y ��e } _a]^b�h�_ab�c�wÒbFZ\Q`[�_aS?Z#]^efb�h�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ë
y7N·¸ Ì � É�W {�ý É�Î���ÇþO¶Q+h\Z�M�Q+b�S=Tÿo�efbA�gj | [�_vZ#]VefbÊN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µaµ
y7N»º Ï �dÇ Æ Q`��[�Q+h\Q+bFZ#_vZ#]^efbpNmN�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ ¼
y7N·¼ � Z\Z\[�] 5 | Z\Q+h�]^b�_ab Ï ��Ç:��esS | } Q+b�Z NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N µ+Ô

¸7N µ O¶Q+h\Z Æ Q+� | ]V[�Q } Q+bFZ#h���_aS�u¯_vjaQ NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ µ
¸7N·y { �
Q+S`]Vq 6 ]�bAj�O¶Q+h\Z Æ Q+� | ]V[#Q } Q+b�Z#hóN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ay
¸7N·¸ O¶Q+h\Z�o�_ah\Q+h���Q+bAQ`[�_vZ\Q+c N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ay
¸7N»º Æ Q+� | ]V[�Q } Q+bFZ#hi�gXVQ�]^X^X | h\Z\[�_vZ#]^b�j | h#_vjaQteaq/]�b�]VZ�q | bgS?Z#]Vefb�NmNtN�N�NmN�N�NmNtN�N ¸a¸

ºAN µ �/XVe­��eaq¶jaQ+b�Q`[�_vZ#]Vefb�eaq ��5 h\Z\[�_aS?Z�ORQ+h\Z�É4Q+S?Z\ea[�h§N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸a¼
ºAN·y ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h���Oi� NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸a¼
ºAN·¸ { S?Q+b�_v[=]Vefh��gXVQmq�ea[ { S=T } ]^c�Z�O¶[�]VjajaQ`[�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ Ô
ºAN»º ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h�q�ea[ { S=T } ]^c�Z�O¶[�]VjajaQ`[CN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸ Ö
ºAN·¼ ��Q+bAQ`[=_vZ#]Vefb�eaq o�efb�S?[�Q`Z\QtORQ+h#ZiÉ4Q+S?Z\ea[�h N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸aË

�7]



ºAN Ô Ï { ÇsO q´ea[�jaQ+bAQ`[�_vZ#]^bAj�Ì � É�W { q�ea[ } _vZèN�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºfz
ºAN×È o�efb�S?[�Q`Z\Q�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^bJÌ � É�W { q�ea[ } _vZ�NmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º µ
ºAN Ö wÒbA� | Z�O¶Q+h\Ziq�ea[ } _vZiq�ea[ � Ç7O�W Æ � � ��Ï � Ç¶n { w#w N�N�NmNtN�N�NmN�N�NmNtN�N ºFy

¼7N µ { S=T } ]^cAZiO¶[�]VjajaQ`[ { �
Q+S`]V�gS`_vZ#]VefbüN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N º Ö
¼7N·y { S?Q+b�_v[=]Vefh�q�ea[ { S�T } ]^cAZ�O¶[�]VjajaQ`[óN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ºFË
¼7N·¸ Æ Q+� | ]V[�Q } Q+bFZ#hiq´ea[ { S�T } ]�cAZ�OR[�]^jajaQ`[ { �
Q+S`]V�gS`_vZ#]^efb N�N�NmNtN�N�NmN�N�NmNtN�N ¼vz
¼7N»º ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h�q�ea[ { S=T } ]^c�Z�O¶[�]VjajaQ`[CN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ µ
¼7N·¼ o�efb�S?[�Q`Z\Q�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�]^bJÌ � É�W { q�ea[ } _vZ�NmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ay
¼7N Ô { 6 h\Z\Q } ÇRQ`�aQ+X { �
Q+S`]V�gS`_vZ#]^efbJq´ea[ � X^_v[ } o�XVesS#u&N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼a¸
¼7N×È { Z\[ | S?Z | [�_aX Æ Q`�g[#Q+h\Q+b�Z#_vZ#]Vefbÿ½�q � X^_v[ } o�XVesS#uCN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼a¼
¼7N Ö � X^_v[ } o�X^e7S�u { �
Q+S`]V�.S`_vZ#]Vefb�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ Ô
¼7N·Ë ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h�q�ea[ ����� S?e } ��efb�Q+bFZ:N�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼fÈ
¼7N µ z o�efb�S?[�Q`Z\Q�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�q´ea[ ����� S?e } �
efbAQ+b�Z�N�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼ Ö
¼7N µaµ M�]VZ\É4Q+S?Z\ea[mh\�
Q+S`]V�gS`_vZ#]Vefb�N�N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼aË
¼7N µ y { S?Q+b�_v[=]Vefh�q�ea[�M�]VZ\É4Q+S?Z\ea[�h N�NtNmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¼aË
¼7N µ ¸ Æ Q+� | ]V[�Q } Q+bFZ#hiq´ea[�M�]VZ\É4Q+S?Z\ea[=h!NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô z
¼7N µ º ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h�q�ea[�M�]VZ\É4Q+S?Z\ea[�h N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ôsµ
¼7N µ ¼ o�efb�S?[�Q`Z\Q�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�q´ea[�M�]^Z\É4Q+S?Z\ea[�hèN�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô y
¼7N µ+Ô { �
Q+S`]V�gS`_vZ#]^efbJq´ea[ { Q+� | Q+bgS?Q+h NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô ¸
¼7N µ È Æ Q+� | ]V[�Q } Q+bFZ#hiq´ea[ { Q+� | Q+bgS?Q+h§NmN�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô º
¼7N µ+Ö ��5 h\Z\[�_aS?Z�O¶Q+h\ZiÉ4Q+S?Z\ea[=h�q�ea[ { Q+� | Q+b�S?Q+h N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô º
¼7N µ Ë o�efb�S?[�Q`Z\Q�O¶Q+h\ZiÉ4Q+S?Z\ea[�h�q´ea[ { Q+� | Q+b�S?Q+h
N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N Ô ¼

�s]^]
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¸7N µ O¶[ | Z#T�O�_ 5 XVQmq�ea[ � l��æ½��
Q`[�_vZ\ea[�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N y¯º
¸7N·y O¶[ | Z#T�O�_ 5 XVQmq�ea[�½ Æ ½��
Q`[�_vZ\ea[§N�N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ya¼
¸7N·¸ �/]^b�_aXìO¶Q+h\Z { S?Q+b�_v[�]Vefh�eaq ½ Æ ½��
Q`[�_vZ\ea[CN�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N y Ô
¸7N»º O¶[ | Z#T�O�_ 5 XVQmq�ea[�lm½�O�½��
Q`[�_vZ\ea[ N�NmN�N�NtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N y Ô
¸7N·¼ O¶[ | Z#T�O�_ 5 XVQmq�ea[iwxq ý OiT�Q+b ý W X^h#Q�½���Q`[=_vZ\ea[óNtNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N yfÈ
¸7N Ô O¶Q+h\Z�o�efb�cg]VZ#]Vefb�h�q�ea[ Æ Q+X�_vZ#]Vefb�_aXR½��
Q`[�_vZ\ea[�hiNmN�N�NmN�N�NmNtN�N�NmN�N�NmNtN�N ¸vz

�7]^]�]
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O¶Q+h\Z#]^bAj ]^h�_ab�] } �
ea[#Z#_abFZ��gT�_ah\Q¹]^b:Z#TAQ¹c�Q`�aQ+XVea� } Q+b�Z S 6 S`XVQ¹eaq�_ab 6 h 6 h\Z\Q } N¿O¶Q+h\Z#]^bAj ]^b ý
�aefXV�aQ+h�cAQ`�aQ+XVea�g]^b�j�Z#TAQ Z\Q+h\ZtS`_ah\Q+h�_ab�c¿[ | b�b�]^bAj¹Z#TAQ } efb~Z#TAQ3��[#esc | S?Z`N!wxZm��]^X^X 5 Q | h\Q`q | X
]VqYZ#TAQ Z\Q+h\Z#]^bAj��g[#e7S?Q+h�hm]^hm_ | Z\e } _vZ\Q+c"N � b~_ | Z\e } _vZ#]^S!Z\Q+h\ZtS`_ah\Q�jaQ+bAQ`[�_vZ\ea[�_ | Z\e } _vZ#]^S`_aX^X 6
jaQ+bAQ`[�_vZ\Q+h�Z\Q+h\ZtS`_ah#Q+h`N¹�defh\Z#X 6 Z#TAQ � | Z\e } _vZ#]^S�ORQ+h\Z�S`_ah\Q3jaQ+bAQ`[�_vZ\ea[=htjaQ+bAQ`[=_vZ\Q�Z\Q+h\ZtS`_ah#Q+h
]^b _Jq�ea[ } _vZ�Z#T�_vZ�]^h�cAQ`�
Q+b�cAQ+b�Z�efb¿_¹�g_v[#Z#]^S | X�_v[�X�_abAj | _vjaQ!ea[�Z\e�_¹�g_v[#Z#]^S | X^_v[mh#] } | X^_vZ#]Vefb
Q+b��7]V[�efb } Q+b�Z`N�OiT�]^h�X^] } ]^Z#hiZ#TAQ���Q?�A] 5 ]^X�]VZ 6 eaq Z#TAQ!Z\e7efX�N�OiT | h�]Vq _ab � | Z\e } _vZ#]^S!ORQ+h#Z�o�_ah\Q
��Q+bAQ`[=_vZ\ea[�jaQ+b�Q`[�_vZ\Q+h�Z\Q+h\Z�S`_ah\Q+h�]^b�_�X^_abAj | _vjaQ�]^b�c�Q`��Q+bgcAQ+bFZ q´ea[ } _vZ Z#TAQ+b¹_ab 6 Z#T�]V[�c��g_v[#Z 6
Z\e7efX"S`_ab�h#] } �.X 6 Z\[�_ab�h\q�ea[ } Z#TAQ+h\QmX^_ab�j | _vjaQ�]^b�cAQ`�
Q+b�c�Q+bFZYZ\Q+h\ZiS`_ah\Q+hi]^b�Z\e _!q´ea[ } _vZ�Z#T�_vZi]^h
S?e } �g_vZ#] 5 XVQ!q´ea[mZ#T�Q+]V[�h#] } | X^_vZ#]VefbÿQ+b��7]^[#efb } Q+b�Z`N�O�T�]^h�Z#TAQ+h#]^h��g[#Q+h\Q+b�Z#h�_ab¿_ | Z\e } _vZ#]^S3Z\Q+h\Z
S`_ah\Q!jaQ+bAQ`[�_vZ\ea[m��É�O�� � µ ¼���U���T�]^S=Td_ | Z\e } _vZ#]�S`_aX^X 6 jaQ+bAQ`[=_vZ\Q+h�Z\Q+h\Z��aQ+S?Z\ea[=h�q´[#e } Æ efh#Q`Z\Z#_
h\�
Q+S`]V�gS`_vZ#]^efb�h`N¶�iÉ�O��§jaQ+bAQ`[�_vZ\Q+h4Z#TAQ�Z\Q+h\Z4�aQ+S?Z\ea[=h�]^b Ï ��Ç�q�ea[ } _vZ`N/wxb�Z#TAQ���[�e7S?Q+h#h�eaq.jaQ+b ý
Q`[�_vZ#]^b�j�Z#TAQ�_ 5 h#Z\[�_aS?Z Z\Q+h\ZY�aQ+S?Z\ea[�h`Us��É�O�� �g[�h\Z�jaQ+bAQ`[=_vZ\Q+hY_�h#Q`Z eaq"h#S?Q+b�_v[�]^efh�q�[#e } Æ efh#Q`Z\Z#_
h\�
Q+S`]V�gS`_vZ#]^efb�h`NYO¶Q+h\Z�h#S?Q+b�_v[�]Vefh�[#Q`��[#Q+h#Q+bFZ�_�[�_abAjaQ�eaq4�v_aX | Q+h�_ab�c�Z#T�]�h�[�_abAjaQ�eaq��v_aX | Q+h�S`_ab
5 Qt�aQ`[ 6 Tg]VjfT"N { e Z\e¹X�] } ]VZ�Z#TAQ!h\Q`Z�eaq4Z\Q+h\Z�S`_ah\Q+h`U"_ | h\Q`[�h#��Q+S`]^��Q+hiZ\Q+h\Z�[#Q+� | ]V[#Q } Q+bFZ#h�Z#T�_vZ
�gX^_aS?Q+hYS?efb�h\Z\[�_a]�bFZ#hYefb3Z#TAQ�b | }t5 Q`[�eaq
Z\Q+h\Z�S`_ah\Q+hYZ#T�_vZ ��]�X^X 5 Q�jaQ+bAQ`[�_vZ\Q+c"N�o�e }t5 ]�b�]^bAjmn�h\Q`[
h\�
Q+S`]V��Q+cC[#Q+� | ]V[#Q } Q+b�Z#h�_ab�cCZ#T�Q¹h#S?Q+bg_v[�]Vefh`U�_ 5 h#Z\[�_aS?Z!Z\Q+h\Z��aQ+S?Z\ea[=h ]^b Ï ��Ç§��]^X^X 5 Q jaQ+b ý
Q`[�_vZ\Q+c"N�OiT�]^h Ï �dÇåq�ea[ } _vZmS`_ab 5 Q | h\Q+cÿZ\e�jaQ+bAQ`[�_vZ\Q3S?efb�S?[�Q`Z\Q Z\Q+h\Zm�aQ+S?Z\ea[�hmZ#T�_vZ���]�X^X 5 Q
h | ]^Z#_ 5 XVQ�q�ea[�_��._v[#Z#]^S | X^_v[�h#] } | X^_vZ#]Vefb�Q+bF�s]V[#efb } Q+bFZ`N � h��g_v[#ZYeaqRZ#T�]^h Z#TAQ+h#]^h���ea[#u�U7S?efb�S?[�Q`Z\Q
�aQ+S?Z\ea[�h�]^bJÌ � É�W { � µ z��¶q´ea[ } _vZ�_v[#Q�jaQ+b�Q`[�_vZ\Q+cdq�[#e }�Ï ��ÇCZ\Q+h#Z��aQ+S?Z\ea[�h`NiO�TAQ��aQ+S?Z\ea[�h�]^b
Ì � É�W { q�ea[ } _vZ�S`_ab 5 Q | h\Q+c�Z\e3Z\Q+h#ZiZ#TAQ�É�Î���Ç�] } �gX^Q } Q+bFZ#_vZ#]^efbJeaq¶Z#TAQ�h 6 h#Z\Q } N
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w��Ye | X�c¹X�]VuaQ�Z\e�_aS#usbAe­��XVQ+cAjaQ�Z#TAQ�T�Q+XV�Jeaq } _ab 6 ��Q`ea�.XVQ�c | [�]^bAj�Z#T�]^h�Z#TAQ+h�]^h��Yea[�u.U��._v[#Z#]^S |sý
X^_v[�X 6 }�6 _acA�s]^h\Q`[ Ù�¬�����Ú7¬¯¬­ð � ä�Ú�ëìÂgªR°�Ú7¬ q�ea[�T�]^h�] }3} Q+b�h\Qmh | ���
ea[#Z�]�bJ��[#e­�s]^c�]�bAj } Q�Z#TAQ
h | 5 ÑÒQ+S?Z#h`N¹Î�Q¹]^h } ea[�Q3Z#T�_abC_ } Q+bFZ\ea[�Z\e } QaN¹wmT�_ac¿[#Q+_aX q | b �Yea[#us]^bAj�]^b { ÇR��� X^_ 5 N�w
_ } �aQ`[ 6 Z#T�_abAu7q | X�Z\e�_aX^X�Z#TAQ { Ç¶����ja[#e | � } Q }�5 Q`[=hm�m_v[#[�]^b r�] }�} Q+X^X�U�MY[=_ab�cAefb~�dea[#Q+X�U
o�]^bgc 6 rmefbAjAU�kaQ+h#h\Q { Z#_ab�XVQ 6 U.k | h\Z#]^b¹Ì~_v[�cdq´ea[�_aX�X
Z#TAQth | �g��ea[�Z�Z#T�Q 6 T�_­�aQt��[�e­�s]^cAQ+c } QaN

wme­��QJ_�XVeaZ�Z\eÿ_aX�X }�6 q´[�]^Q+b�c�h {s| b�]^X�U Æ _+�s]�U {s| 5 Tg_ah#T"U���_aTAQ+h#TìU Æ _ } | U/rt_aX^]^S | Z`U
��ea�gh`Ug��_vZ\Z\QaU {s| c�_v[�h#T�_abìUskfQ`Z#X^]�U { Q`Z\Z#]ì_ab�c } _ab 6J} ea[#QaN�w�S`_ab��»ZiQ+b�cJZ#Tg]^h�h\Q+S?Z#]Vefb���]VZ#TAe | Z
} Q+b�Z#]Vefb�]^b�j¹rm[=]^h#T�b�_ Æ _abAjf_abg_vZ#T�_ab"U }�6 h\Q+bg]Vea[m]^b { ÇR����X^_ 5 N�Î�Q T�_ah�j | ]^cAQ+c } Q ]^b _aX^X
Z#TAQm�gTg_ah\Q+h�eaq }t6 Z#TAQ+h#]^h���ea[#u�N Æ ]^jfTFZ�q�[#e } jf]V�s]^bAj!Z#TAQ�]�cAQ+_ah�q´ea[ }t6 Z#TAQ+h#]^h�Z#]�X^X�[#Q`�7]^Q`��]^bAj
}�6 Z#T�Q+h#]^h�q�ea[�S?ea[#[#Q+S?Z#]Vefbgh`UgTAQ�TAQ+X^��Q+c } Q�_3XVeaZ`N

�/]^b�_aX^X 6 Z#T�]^h4��ea[#u��Ye | X^c�b��»Z 5 QiS?e } �gX^Q`Z\Qi��]VZ#TAe | Z�Z#T�Q�h | ���
ea[#Z/eaq }t6 �g_v[�Q+bFZ#h`U }t6
h#]^h#Z\Q`[�_ab�c }�6¹5 [#eaZ#TAQ`[ ý ]^b ý X^_+��N

]^]
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OiTAQ!] } �
ea[#Z#_abgS?Q�eaqYZ\Q+h\Z#]^bAj�_ab�c ]VZ#h�] } �.X^]^S`_vZ#]Vefb�h���]VZ#T�[#Q+h\�
Q+S?Z�Z\e�� | _aX�]VZ 6 eaqYZ#TAQ h 6 h\Z\Q }
cAQ`�aQ+XVea�
Q+c¹]^h 5 e | b�c�XVQ+h#h1� µ º2��N�ORQ+h#Z#]^bAj!]^hY_�S?[�]VZ#]�S`_aXgqH_aS?Z\ea[i]^b�� | _aX^]^Z 6 _ah#h | [�_ab�S?Q�_ab�c�[�Q`��[#Q ý
h\Q+b�Z#h�Z#TAQ!�gb�_aX¶[#Q`�s]VQ`��eaq�h 6 h\Z\Q } h\�
Q+S`]V�gS`_vZ#]VefbìU�cAQ+h�]Vjfb _ab�c�S?escAQ!jaQ+bAQ`[�_vZ#]^efb"NtO¶Q+h\Z#]^bAjJ]^h
�aQ`[ 6 X^_ 5 ea[i]^b�Z\Q+b�h#]^�aQt_ab�cd_aS`S?e | bFZ#h�q´ea[�_v����[#e­�s] } _vZ\Q+X 6 ¼vz43 eaq4Z#TAQ�S?efh\Z�eaq4h 6 h\Z\Q } cAQ`�aQ+X ý
ea� } Q+b�Z1� µ ¸5��N�O¶Q+h\Z#]^b�j�]^h4Z#TAQi�g[#e7S?Q+h�h�eaq
Q?�7Q+S | Z#]^bAjt_m�g[#eaja[�_ } ��]VZ#T!Z#TAQi� | [#�
efh\Q�eaq��.b�c�]^bAj
_abJQ`[#[#ea[­N � jae7e7cJZ\Q+h\ZiS`_ah#QmZ#T | h+Us]�hYefb�QmZ#T�_vZ�T�_ah�_ T�]VjfT¹��[#e 5 _ 5 ]^X^]VZ 6 eaqR�gb�cg]^bAj�_abJQ`[�[#ea[+N

{ ] } | X^_vZ#]^efbd]^h�S?e }3} efbgX 6 | h\Q+c _ahm_ } Q+_abgh�eaqYZ\Q+h\Z#]^bAjJZ#TAQ h 6 h\Z\Q } NtwxbÿZ#T�]^h�Z\Q+S=T ý
b�]^� | Q¹Z\Q+h\Z�S`_ah\Q+h�_v[#Q�cAQ+h#]Vjfb�Q+cå_vq´Z\Q`[3Z#T�Q�h 6 h#Z\Q } ]^h cAQ`�aQ+XVea�
Q+cå_ab�cþZ#TAQ+bþZ#T�Q�h 6 h#Z\Q } ]^h
cA[�]^�aQ+bC��]^Z#TCZ#TAQJh\Q+XVQ+S?Z\Q+cþZ\Q+h#Z!cg_vZ#_�Z\e e 5 h#Q`[#�aQJZ#TAQJe | Z\� | Z`N M�_ah\Q+cþefb�Z#TAQJe | Z\� | Z�Z#TAQ
S?ea[#[#Q+S?Z#b�Q+h#h�eaq�Z#TAQ3h 6 h\Z\Q } ]^h��aQ`[=]V��Q+c"N!OiT�]^h�Z\Q+S=T�b�]^� | Q Z\Q+b�c�h�Z\edq´esS | h } ea[#Q efb~Z#TAQ3] } ý
�gXVQ } Q+bFZ#_vZ#]Vefbþeaq�Z#TAQ�h 6 h\Z\Q } _abgcþe­�aQ`[�XVe7eaush3Z#TAQ�_aS?Z | _aX 5 Q+Tg_+�s]Vea[ eaq�Z#T�Q�h 6 h#Z\Q } NåOiT�]^h
��[#e 5 XVQ } S`_ab 5 Qme­�aQ`[�S?e } Q 576 | h#]^bAj { �
Q+S`]V�gS`_vZ#]^efb 5 _ah\Q+c�Z\Q+S=T�b�]^� | Q+h`N

µ



� h { 6 h\Z\Q } h 5 Q+S?e } Q S?e } �gX^Q?�¿]^Zm��]^X^X 5 Q | h#Q`q | X4]^q�_�cAQ+h#]VjfbAQ`[�S`_ab~[#Q`��[�Q+h\Q+bFZ�Z#TAQ
h 6 h\Z\Q } _vZ�T�]VjfTAQ`[�XVQ`�aQ+X�hmeaq�_ 5 h\Z\[�_aS?Z#]VefbìN3Ì¿ea[#us]^bAjd_vZtTg]VjfTAQ`[�XVQ`�aQ+X^h�eaq�_ 5 h\Z\[�_aS?Z#]VefbCjf]V�aQ+h
Z#TAQ�cAQ+h#]Vjfb�Q`[YZ#TAQ��
e­��Q`[�Z\e�cAQ+h�]Vjfb _�h 6 h\Z\Q } ��]VZ#T¹]^b�S?e } �.XVQ`Z\Q�]^b�q´ea[ } _vZ#]Vefb"N { 6 h#Z\Q } ÇRQ`�aQ+X
h\�
Q+S`]V�gS`_vZ#]^efb�h���[#eÞ�7]�cAQ�Z#TAQ�cAQ+h#]VjfbAQ`[�Z#TAQ�S`_v�._ 5 ]^X^]VZ 6 Z\e¹��ea[#u�_vZ�T�]^jfTAQ`[�_ 5 h#Z\[�_aS?Z#]VefbdX^Q`�aQ+X^h
_ab�c�_aX^X^e­��h�Z#TAQ } Z\e�q´esS | h } ea[#Q�efb�Z#T�Q�ea[=]Vjf]^b�_aX�[#Q+� | ]V[#Q } Q+bFZ#h`N Æ efh\Q`Z\Z#_sUg_ { 6 h\Z\Q } ÇRQ`�aQ+X
��Q+h#]Vjfb�ÇR_abAj | _vjaQ�]^h | h\Q+cd]^bJZ#T�]^h�Z#T�Q+h#]^h`N O�TAQmZ\Q+h\Z�S`_ah#Q+h�_v[#Q�jaQ+b�Q`[�_vZ\Q+cdq�[#e } Z#T�Qth\�
Q+S`]V� ý
S`_vZ#]Vefb�h�Q`�aQ+b 5 Q`q´ea[#Q�Z#TAQ�h 6 h\Z\Q } ]^h�] } �gX^Q } Q+bFZ\Q+cd_ab�cdefbgS?Q�Z#TAQ���[#esc | S?Z�]�h�cAQ`�aQ+XVea�
Q+cÿ]VZ#h
] } �.XVQ } Q+b�Z#_vZ#]Vefb�S`_ab 5 Q��¯_aX�]^c�_vZ\Q+c�_vjf_a]^bgh\Z�Z#TAQ�Z\Q+h\Z�S`_ah\Q+h��g[#Q`�7]^e | h#X 6 c�Q`�aQ+XVea�
Q+c"N
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OiTAQ } _a]^b�� | [���efh#Q�eaq Z\Q+h\Z#]�bAj¹]�h�Z\eJ[#Q+c | S?Q�[�]�h\u.N Æ Q+c | S`]^bAj Z#TAQ![�]^h\uJeaq | h#]^bAj¹_���[�eaja[�_ }
_aX^h\e:]^b�S?[#Q+_ah\Q+h�e | [�S?efbA�.cAQ+b�S?Q�Z#T�_vZ Z#TAQdcAQ`�aQ+X^ea��Q+cè��[#esc | S?Z ��]^X�XY�
Q`[#q�ea[ } _ah ]^b�Z\Q+b�cAQ+c"N
O¶Q+h\Z#]^bAj!]^hYZ 6 �g]^S`_aX^X 6 c�efbAQ 576 S=TAe�efh�]^bAj�Z#TAQ�Z\Q+h#Z�S`_ah#Q+h�_ab�c¹Q?�7Q+S | Z#]�bAj�Z#T�Q�] } �gXVQ } Q+b�Z#_vZ#]Vefb
efb§Z#TAQ Z\Q+h\Z�S`_ah\Q+h�Z\eèc�Q`Z\Q`[ } ]^bAQÿZ#TAQ¿S?ea[#[#Q+S?Z#b�Q+h#hJeaqtZ#TAQ ��[�e7c | S?Z`NpO 6 �g]^S`_aX^X 6 Z#TAQ Z\Q+h\Z
S`_ah\Q+h�_v[#Q c�Q`�aQ+XVea�
Q+c¿Z\edZ#_v[#jaQ`Z!_��._v[#Z#]^S | X^_v[mq | b�S?Z#]^efb�_aX^]VZ 6 eaq�Z#TAQ ��[#eaja[�_ } _ab�c~Z#TAQ�Z\Q+h\Z
S`_ah\Q+h h#T�e | X^c 5 QJ]^b�h#Z#_abFZ#]^_vZ\Q+c���]^Z#TC�v_aX | Q+h�Z\e¿_aS?Z | _aX^X 6 e 5 h\Q`[#�aQJZ#TAQJe | Z\� | Z�c�_vZ#_sN:OiT�]^h
��[#esS?Q+h#h�]^h��aQ`[ 6 Z\Q+c�]Ve | h�_ab�c�[�Q`��Q`Z#]^Z#]Ve | h`N�ORe3Q:9
Q+S?Z#]V�aQ+X 6 Z\Q+h#Z�_3�g[#e7c | S?Z`UAZ#TAQ`[#Qth�TAe | X^c 5 Q
_���_ 6 Z\e3_ | Z\e } _vZ\QmZ\Q+h\Zic�_vZ#_!jaQ+bAQ`[=_vZ#]Vefb"N � b � | Z\e } _vZ#]^S�ORQ+h\Z�o�_ah\Qt��Q+bAQ`[�_vZ\ea[�]�h�_�Z\e7efX
Z#T�_vZ!_ | Z\e } _vZ#]^S`_aX�X 6 jaQ+bAQ`[�_vZ\Q+h!Z\Q+h\Z!c�_vZ#_sN � | Z\e } _vZ#]^bAjÿZ\Q+h\Z!c�_vZ#_djaQ+b�Q`[�_vZ#]VefbþT�_ah } _ab 6
_acA�v_abFZ#_vjaQ+h+N!��ea[�Q?�s_ } �gXVQ ]Vq Z#T�Q | b�cAQ`[�X 6 ]^bAj ] } �gXVQ } Q+bFZ#_vZ#]Vefb S=T�_abAjaQ+h�q�ea[�h\e } Q![#Q+_ah#efb"U
Z#TAQ+b¹Z#TAQ���TAefXVQ���[#esS?Q+h#h�eaqìjaQ+bAQ`[�_vZ#]�bAj!Z\Q+h\Z�S`_ah\Q+h } | h\Z 5 Q�[#Q`�
Q+_vZ\Q+c"N�M | Z�]Vq"Z#TAQ�Z\Q+h\Z�c�_vZ#_
jaQ+bAQ`[�_vZ#]^efb�]^h�_ | Z\e } _vZ\Q+c�Z#TAQ+bJZ#T�Q�c�Q`�aQ+XVea�
Q`[�S`_ab�h�] } �gX 6 _v���.X 6 Z#TAQm_ | Z\e } _vZ#]�S�Z\Q+h\Z�c�_vZ#_
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jaQ+bAQ`[�_vZ\ea[ _ab�cCjaQ+b�Q`[�_vZ\Q�bAQ`�ÓZ\Q+h\Z3S`_ah\Q+h`N~O�T�]^h���eaZ\Q+b�Z#]^_aX^X 6 [#Q+c | S?Q+h�Z#TAQ�S?efh\Z!eaq�Z\Q+h#Z#]^bAj
} _ab�]^q´efX^cìN
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O¶e 5 QiQ:9
Q+S?Z#]V�aQaUA_ab � | Z\e } _vZ#]^S�ORQ+h#Z�o�_ah\Qm��Q+bAQ`[�_vZ\ea[�h#TAe | X^c 5 Q�_ 5 XVQ�Z\etjaQ+bAQ`[�_vZ\Q�Z#TAQ�Z\Q+h\Z
c�_vZ#_3]�b�_ q�ea[ } _vZiZ#T�_vZ�]^hi]^b�c�Q`��Q+bgcAQ+bFZ�eaq4_ab 6 X^_ab�j | _vjaQtea[�_ab 6 h#] } | X^_vZ#]VefbJQ+b��s]V[#efb } Q+b�Z`N
OiTAQ`[�Q�_v[�Q } _ab 6 _ | Z\e } _vZ#]�S�Z\Q+h\Z c�_vZ#_�jaQ+b�Q`[�_vZ\ea[�h ]�b ]^b�c | h#Z\[ 6 U 5 | Z } efh\Z4eaq�Z#TAQ+h\Q�jaQ+bAQ`[=_vZ\Q
Z\Q+h\Z�c�_vZ#_�h\�
Q+S`]V�.S�Z\e _ �g_v[�Z#]^S | X^_v[�h�] } | X^_vZ#]VefbJQ+b��7]V[�efb } Q+b�Z`N�OiTg]^h�Z#TAQ+h#]^h 5 | ]^X�c�h�efb�Q?�A]^h\Z ý
]^bAjJZ\Q+h\Z�S`_ah#Q3jaQ+bAQ`[�_vZ\ea[+U���Q+h#]Vjfb É4Q`[�]V�.S`_vZ#]Vefb~O¶Q+h\Z���Q+bAQ`[�_vZ\ea[¹�H��É�O����=N¶��É�O�� Z#_vuaQ+ht_
Æ efh#Q`Z\Z#_�h\�
Q+S`]V�.S`_vZ#]Vefb _ah ]^b�� | Z4_ab�c3jaQ+b�Q`[�_vZ\Q+h Z\Q+h#Z �aQ+S?Z\ea[�h�]^b Æ efh\Q`Z\Z#_sN OiT�]�h4X^] } ]VZ#h/_ | h\Q`[
| bAqH_ } ]^X�]^_v[���]^Z#T Æ efh\Q`Z\Z#_�q�[#e } | h�]^bAj¹Z#TAQ!Z\e�efX�N!OiT�]�h�_aX�h\eJq´ea[�S?Q+h�Z\edS�T�_ab�jaQ Z#TAQ Q?�s]�h\Z#]^bAj
Z\e7efX���TAQ+b�Q`�aQ`[t��Q3��_ab�ZtZ\edZ\Q+h\Z�_�bAQ`�æ] } �.XVQ } Q+b�Z#_vZ#]Vefb"N3wxZt]^h } ea[#Q | h\Q`q | X/q�ea[tZ#TAQ�Z\Q+h\Z
c�_vZ#_djaQ+bAQ`[�_vZ\ea[!Z\edjaQ+bAQ`[=_vZ\Q Z\Q+h\Z!S`_ah\Q+h���T�]^S=T~_v[#Q¹]^b�cAQ`�
Q+b�cAQ+b�Z�eaqi_ab 6 Z\Q+h#Z#]^bAjdQ+b��s]V[#efb ý
} Q+b�Z`NiOiT�]^h�Z#T�Q+h#]^h�]�hi_abdQ:9
ea[#Z�]^bFZ\e } _vus]^bAj3��É�O��æjaQ+bAQ`[�_vZ\Q�Z\Q+h\Z��aQ+S?Z\ea[=h�]�bd_�X�_abAj | _vjaQ
]^b�c�Q`��Q+bgcAQ+bFZ�q�ea[ } _vZ`N
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��]V�aQ+b Z#TAQC]^bgTAQ`[#Q+b�Z��gQ?�s] 5 ]^X^]VZ 6 _ab�c c�_vZ#_ ý b�Q | Z\[�_aX^]VZ 6 eaq!W��7Z\Q+bgh#] 5 XVQ~��_v[#u | � ÇR_ab�j | _vjaQ
� Ï �dÇ/�E� º2��Ua_v���.X 6 ]�bAj�]VZìZ\e�Z\Q+h\Z��aQ+S?Z\ea[�_ab�ctZ\Q+h\Z/[#Q+� | ]V[#Q } Q+b�Zì[#Q`��[�Q+h\Q+bFZ#_vZ#]^efb�T�Q+XV�ghìh#] } �gX^]Vq 6
Z\[�_ab�h#q´ea[ } _vZ#]Vefb~eaqiZ\Q+h#Zt�aQ+S?Z\ea[�h ]^b�Z\edeaZ#T�Q`[�q�ea[ } _vZ#h`N Ï ��Ç§_aX^XVe­��h�_�cAQ`�aQ+XVea�
Q`[���ea[#us]^bAj
��]VZ#T:_ | Z\e } _vZ#]^S�Z\Q+h\Z!S`_ah\Q jaQ+b�Q`[�_vZ\ea[�h�Z\eÿc�Q`�gbAQ3Z#_vjfh�Z#T�_vZ�jf]V�aQ+h�]^bAq�ea[ } _vZ#]Vefb~_ 5 e | Z�Z#TAQ
c�_vZ#_�Q }�5 Q+cgcAQ+c���]VZ#T�]^btZ#TAQ } N � ��esS | } Q+b�Z�O 6 �
Q���Q`�gb�]^Z#]VefbR�H��Oi���E� º��A]�h�c�Q`�gbAQ+c�_ah/�g_v[#Z
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eaq4Z#T�]^h�Z#TAQ+h#]^h�q´ea[�[#Q`��[�Q+h\Q+bFZ#]�bAj3Z#TAQ!_ 5 h\Z\[�_aS?Z�Z\Q+h\Z��aQ+S?Z\ea[�h`N�O�T�]^h���Oi�p��[#e­�s]^cAQ+h�Z#TAQt[ | XVQ+h
Z#T�_vZ�cAQ`�gbAQ Z#TAQ Q+XVQ } Q+b�Z#ht_ab�c:h\Z\[ | S?Z | [#Q3eaq�Z#TAQ�bAQ`� } _v[#u | �CX�_abAj | _vjaQaNJw Z�_aX^h\edh\Q`[��aQ+h
_ah�Z#TAQmj | ]^cAQ+X^]^b�Q�q�ea[ieaZ#TAQ`[�cAQ`�aQ+X^ea��Q`[=h�Z\e3]^bFZ\Q`[�q�_aS?Q���]VZ#T¹Z#TAQ�_v���gX^]�S`_vZ#]Vefb"N4OiTAQ���[#esS?Q+h#h�eaq
jaQ+bAQ`[�_vZ#]�bAj�Z#T�Q�_ 5 h\Z\[�_aS?Z/Z\Q+h\Z/�aQ+S?Z\ea[�h4]^b Ï ��ÇJq�ea[ } _vZ4_ab�c�Z#TAQ�h | 5 h\Q+� | Q+b�Z¶Z\[�_abgh\q´ea[ } _vZ#]Vefb
Z\e�Ì � É�W { _abgc¿_ab~]^bA� | Z�q�ea[ } _vZmq�ea[th#] } | X^_vZ#]�bAj � ÇsOiW Æ �æ} escAQ+X^hm]�hmh#TAe­��b¿]^b ��]^j | [#Q
µ N µ

Specification
Rosetta

Generator
Test Vector Abstract Test

    vectors in
         XML

XSLT DOM

WAVES format
Input Test format
 for simulating

ALTERA models

�/]Vj | [#Q µ N µ Í �/XVe­� eaq/jaQ+bAQ`[=_vZ#]Vefb�eaq�Z\Q+h\Zi�aQ+S?Z\ea[�h

OiTAQ�h 6 h\Z\Q } Z\e 5 QYZ\Q+h#Z\Q+c3]^h/h\�
Q+S`]V��Q+c�]^b Æ efh\Q`Z\Z#_sN�O�TAQYZ\Q+h#Z4�aQ+S?Z\ea[�jaQ+bAQ`[�_vZ\ea[�Z#_vuaQ+h
Z#T�]^h�h\�
Q+S`]V�.S`_vZ#]VefbJ_ab�cJjaQ+bAQ`[�_vZ\Q+h�Z#TAQm_ 5 h\Z\[�_aS?Z�Z\Q+h\Z��aQ+S?Z\ea[=h�]^b Ï �dÇ N�OiTAQ+h\Qm_ 5 h\Z\[=_aS?Z�Z\Q+h\Z
�aQ+S?Z\ea[�h�_v[#Q�q | [#Z#TAQ`[4Z\[�_abgh\q´ea[ } Q+c3]^b�Z\e�S?efb�S?[#Q`Z\Q�Z\Q+h\Z��aQ+S?Z\ea[�h`N � b Ï { ÇsOmUf_mZ\[�_abgh\q´ea[ } _vZ#]Vefb
h#TAQ`Q`Z`UA]^h�cAQ`�aQ+XVea�
Q+c¹Z\e!S?efbF�aQ`[#Zi_ 5 h\Z\[�_aS?Z�Z\Q+h\Z��aQ+S?Z\ea[�h�]^b Ï ��Ç Z\e!Ì � É�W { U7Z#TAQ�]^bA� | Z Z\Q+h\Z
c�_vZ#_�q�ea[ } _vZ/q´ea[4h#] } | X�_vZ#]^bAj�É�Î���Çd] } �gXVQ } Q+bFZ#_vZ#]Vefbgh`N¶��½m� Z#T�_vZ4h\Z\ea[#Q+h/Z#TAQ��g_v[�h#Q+c Ï ��Ç
_ah!_abè½ 5 Ñ\Q+S?Z�O¶[#Q`QJ]^h | h\Q+cCZ\eÿZ\[�_ab�h#q´ea[ } Z#TAQ Ï ��Ç _ 5 h\Z\[=_aS?Z�Z\Q+h#Z��aQ+S?Z\ea[=h ]^bFZ\e _ÿ]^bA� | Z
q�ea[ } _vZiq�ea[�h#] } | X^_vZ#]�bAj } e7cAQ+X�h�cAQ+h#]VjfbAQ+c | h#]^bAj � Ç7O�W Æ � � ��Ï � Ç¶n { w#w=N
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LNM�O/PRQBS:TVU ��[#eÞ�7]�cAQ+h�_ab ]^b�Z\[#esc | S?Z#]Vefb§Z\e Æ efh\Q`Z\Z#_sUt_ { 6 h#Z\Q } ÇìQ`�aQ+X���Q+h�]Vjfb ÇR_ab�j | _vjaQ
� { Ç¶��Ç/��� Ô ��N!w Zmjf]V�aQ+ht_ab¿]^b�h#]VjfT�Z�]^bFZ\e�T�e­� Æ efh#Q`Z\Z#_���[#eÞ�7]�cAQ+h�_�cAQ+S`X^_v[�_vZ#]V�aQ3h#��Q+S`]^�gS`_vZ#]Vefb
S`_v�g_ 5 ]�X^]VZ 6 N � 5 [�]VQ`q"]^b�Z\[#esc | S?Z#]Vefb Z\e Ï ��Ç¿]^h�_aX^h\e!��[#eÞ�7]^c�Q+c�]^b Z#T�]^h�S�T�_v�gZ\Q`[+N � c�c�]VZ#]Vefbg_aX^X 6
Z#TAQ�c�]�9�Q`[#Q+b�Z�q�Q+_vZ | [#Q+h�eaq Ï ��Ç~Z#Tg_vZi�YQ`[�Q | h\Q+c�]^b¹Z#T�]�h�Z#TAQ+h#]^h�_v[#Q�c�]^h#S | h�h\Q+cJ]^b¹Z#T�]^h�S�Tg_v� ý
Z\Q`[+N~OiT�Q¹��Oi��U/Z#TAQ¹Z\Q } �gX^_vZ\QJZ#T�_vZ cAQ`�gb�Q+htZ#TAQ } _v[�u | ��q�ea[ Ï ��Ç ]^h!bAQ?�7Z!]^b�Z\[#esc | S?Q+c"N
� | [�Z#TAQ`[ } ea[#Q�Z#T�]^h�S�Tg_v��Z\Q`[�jf]V�aQ+h�_ab¹]�bFZ\[#esc | S?Z#]^efb3Z\e Ï { Ç7O�N7��]W9
Q`[#Q+b�ZYq�ea[ } _vZ#h�q�ea[�Z\Q+h#Z#]^bAj
Q+b��7]V[�efb } Q+b�Z#hih | S=T�_ahiÌ � É�W { _v[#Qt_aX^h\e3c�Q+h#S?[�] 5 Q+cJ]^bJZ#T�]^h�S=T�_v��Z\Q`[+N
LNM�O/PRQBS:TYX ]�bFZ\[#esc | S?Q+h3Z#TAQ���É�O��
Z\e�efX�U���T�]^S�T�_ | Z\e } _vZ#]^S`_aX^X 6 jaQ+b�Q`[�_vZ\Q+hJ_ 5 h\Z\[�_aS?Z Z\Q+h\Z
�aQ+S?Z\ea[�h�]^b Æ efh#Q`Z\Z#_sN LNM�OZP[QBS:T�\ c�Q+h#S?[�] 5 Q+h�Z#TAQ�] } �gXVQ } Q+b�Z#_vZ#]Vefb¿]^h#h | Q+hm]^b Z#T�]^h�Z#TAQ+h#]^h`N wxZ
c�]^h�S | h#h\Q+h4Z#T�Q�c�]W9
Q`[#Q+b�Z q�Q+_vZ | [#Q+hYeaq Æ efh\Q`Z\Z#_�Z#T�_vZYZ#T�]^hY] } �gXVQ } Q+bFZ#_vZ#]Vefb h | ���
ea[#Z#h+N LNM�O/PRQBS:T
] cAQ } efb�h#Z\[�_vZ\Q+hYT�e­�èZ#TAQ�Z\Q+h\ZYS`_ah\Q+h q´ea[YQ?�s_ } �gXVQ+h�X^]^uaQ { S�T } ]^cAZ�O¶[�]VjajaQ`[+U � X^_v[ } o�XVesS#u _v[#Q
jaQ+bAQ`[�_vZ\Q+cÿ]^b Ï ��Ç�Ug_ab�cdZ#TAQ�Z\[�_abgh#]VZ#]VefbJZ\e¹_�S?ea[#[#Q+h#��efbgc�]^bAj!Ì � É�W { q´ea[ } _vZ`N LNM�OZP[QBS:T$^
h | }�} _v[�]V¾`Q+h Z#T�]^h�Z#T�Q+h#]^h���ea[#u3_ab�c ��[#ea�
efh\Q+h q | Z | [#Qi��ea[#u Z#T�_vZ } _ 6�5 Q�cAefbAQ�]�b3Z#T�]^h ��Q+X^c"N
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�-5 [=]VQ`q4]^bFZ\[�e7c | S?Z#]Vefb�Z\e Æ efh#Q`Z\Z#_sUì_ { 6 h\Z\Q } ÇìQ`�aQ+X/��Q+h#]VjfbÿÇR_ab�j | _vjaQ _ab�c�T�e­�-]VZ�S`_ab 5 Q
| h\Q+c:Z\e h\�
Q+S`]Vq 6 S?e } �.XVQ?�Ch 6 h\Z\Q } h!]^bC_ab�_ 5 h\Z\[=_aS?Z } _abgbAQ`[�]�h���[#eÞ�7]�cAQ+c:]�b~Z#T�]^h�S�T�_v�gZ\Q`[+N
� bd_ | Z\e } _vZ#]�S�Z\Q+h\Z�S`_ah\QtjaQ+bAQ`[=_vZ\ea[+U��iÉ�O��!U.]^hi_aX�h\e 5 [�]^Qc� 6 Q?�s�gX^_a]^b�Q+c�]^bJZ#T�]^h�S�T�_v��Z\Q`[­N �
5 [�]^Q`qie­�aQ`[#�s]VQ`�ûeaq Ï �dÇ�_ab�cþZ#TAQ�cAQ`Z#_a]�X^h!eaq Ï { ÇsOÓZ#T�_vZ�S`_ab 5 Q | h#Q+cþq´ea[ Z\[�_abgh\q´ea[ } ]^bAj
Ï �dÇþcAesS | } Q+b�Z#h�_v[�Qt��[#eÞ�7]�cAQ+c�TAQ`[#QaNi��esS | } Q+b�Zm½ 5 ÑÒQ+S?Z���escAQ+X��H�m½��ÿ�iZ#T�_vZ�]�h | h\Q+cdZ\e
h\Z\ea[#Qm_��g_v[�h#Q+c Ï �dÇCcAe7S | } Q+bFZ�]^b¹_�e 5 ÑÒQ+S?Z�O¶[#Q`Q Æ Q`��[�Q+h\Q+bFZ#_vZ#]^efb�]^hY_aX�h\e c�]^h#S | h�h\Q+c"N/OiT�]^h
S�Tg_v��Z\Q`[ _aX^h\e T�]VjfT�X^]^jfTFZ#htZ#TAQ¹cg]W9�Q`[�Q+bFZ�q´ea[ } _vZ#h�q�ea[!Z\Q+h\Z#]^bAjÿQ+b��7]V[�efb } Q+b�Z#h`NdÌ � É�W { ]^h�_
wÒW W W�h\�
Q+S`]V�gS`_vZ#]VefbJq�ea[iZ\Q+h\Z#]^b�j3É�Î���ÇCh 6 h\Z\Q } h+N � ÇsOiW Æ � � ��Ï�Ð � Ç¶n { w�w ��[#eÞ�7]�cAQ+h�_ab
Q+b��7]V[�efb } Q+b�Z�q�ea[ h#] } | X^_vZ#]^bAjÿ_ } e7c�Q+X�NÿO�TAQ¹]�bA� | Z�q´ea[ } _vZ�q�ea[ � ÇsOiW Æ � �Ph h#] } | X^_vZ\ea[!]^h
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X^_abAj | _vjaQaU/]^Z�cAe�Q+h�b��»Z�T�_­�aQ _d�A�7Q+c:h\Q`Z�eaq�Z#_vjfh`N�n�h\Q`[�h�S`_abCcAQ`�.bAQ3Z#TAQ+]V[te­��b:Z#_vjfh 5 _ah\Q+c
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576 Z#TAQ Ï �dÇ:�g_v[�h\Q`[­N

µ º
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