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HJILKM%N8M�OQPSR�TM%UVM�W�XCY�M%Z[UV\CU]Z KM^N8M%U

_D`Va�b M%Z[c�d _�e

R[W�fgf ah` Z[iCM ` M3j I M ` j I Mlknm-oqpsr-t*PSN�W ` UQO�uquhv�P�o�r�fwW�xhM%U

y{z}|^~3���w��~h��� k�Z IF� U�fwW�f0M `3�C� MQM!YwW�N � kFM3i&Z I M��wM I W3� ��ah`�a�� Z IF` M%M as� Z I MQ�wM%UVZJfwM `���ah` N � kFx�� ` W�kwj I
f ` M�i � j!Z ��a k�UVZ ` W�Z]M^x � M%U �JIF��� M M!YFM�j!XFZ � kFx�UVM%�qM ` W � Z IF` M3WqiCU a��&� kFUVZ ` X0j!Z ��a kgU�U � N�X � Z�W�kgM a XFU � \-����M
UVZ]Xwi � M�i�Z I M � N�fwWqj!Z a�� Z I M�WqiFi � Z ��a k as��a kgM�RJM%ZVX ` k�d�iFi ` M^U]U e Z�WhjV�8f0M `[I W ` i � W ` M�j a k-ZVM!YFZ�����M
U IFa�� M3i�Z I WsZ�W�O3o3�]iCM%M%f�UVZ�Whj]��f0M ` Z IF` M�Wqi � U�U]XC��j � M^k-Z�Z a M%k I W�kwj�M x ` M�WsZ � \�Z I M Whj%j!X ` Wqj!\ as�
� ` W�kwj I f ` M3i � j!Z ��a k �JIF��� M�WqiFi � kFx8W{N � k � N8W �g� N�f � M%N8M^k-Z!W�Z ��a k8j a UVZ��Q��M&M!YFf ��aq` M�i�Z I M��0M I W3� ��aq`
as� Z I M � ` W�kwj I f ` M�i � j!Z aq` U �JI M%k � k0iCM%f0M%kwiFWsk-Z�W�fFf ��� j%WsZ ��a kgU¡W ` M ` XFkFk � kFx�U � N�X � Z!W�kFM a XFU � \�W�k0i
�JI M^k�Z I M �¢ah` � ��a Wqi � U&j a kFUVZ � Z]XgZ]M�i£�-\�W�fwW ` W ��� M � f `Va x ` W�N���¤[X ` U � N�X � W�Z ��a kFUJU IFa�� M3i�Z I W�Z � k
N�X � Z � f `]a x ` WsN8N � kgx8M%kC� ��`]a kgN8M%kCZ �D�¥� Z I M�U ��¦ M%U as� Z I M�Z!W�� � M%U�§ _�¨JH[©hª�H[ª�« W ` M�f `]a f ah` Z ��a kFkwW �
Z a Z I M kCXFN��0M `�a�� Wqj�Z � �qM�Z Ig` M�WhiCU � Z I M ` M W ` M �qM ` \ � M �¬� kCZVM ` Whj!Z ��a kgU � �wM­Z I M%\�iCM%UVZ ` X0j!Z � �qM aq`
j a kFU]Z ` Xwj�Z � �qMq��� � Z I fwW ` W ��� M �C�¢ah` � ��a WhiCU ��� M[j a X � i I W3�hMJM!YFfwM3j!Z]M�i�W��0M%kFM!®¯j � W � U I W `V� kFx�M!°¯M3j!Z�� � k
� Whj!Z �g� Z � UJ�qM ` \�i±M%fwM^kwiFW�kCZ a�� Z I M�� ` W�kwj I f ` M�i � j!Z ah` U&W�k0i � k�Z I M��0M%U]Z�j%W�UVM � Z I M�x-W � kFUJU]Z!W3\8�qM ` \
��� N � Z]M3i²��³ � kwW ��� \ � M&U Iga�� M�i�Z I W�Z �C��ah` Z I M&Z IF` M^M�f ` M�i � j!Z aq` U �0�JI M%Z I M `�� k�N�X � Z � f `]a x ` WsN�N � kFx aq`
� k�fwW ` W ��� M � f `]a j!M%UVU � kFx �L�¥� Z I M�U ��¦ M%U as� Z I M�Z!W�� � M%U&W ` M��qM^fFZ�U]N�W ���´� Z I M ` M � U&W�U ��� x I Z � k0j ` M�WsU]M as�
Z I M&N � UVf ` M�i � j�Z ��a kFU �q�JIg� j I�� UJN a U]Z � \�iCXFM�Z a Wsk � k0j ` M�WsU]M as� Z I M�j a kCµ � j!Z]U � k�Z I M ª�H[ª �
¶�·C¸²¹]º&»0�q¼D|�� N�X � Z � Z IF` M�Wqi � kgx � � ` W�kwj I f ` M�i � j!Z ��a k � UVXFfwM ` U�j^W � W `
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���·���� WskFU[j!M%ZVZ]M�TM%Z]X0iCM � k a XgUJM!YwW�N � k a kFU � M&j a N8f aq` Z]M%N�M%kCZÝiCMnZ `]ah� UJU]Z ` W�ZFTM%x � M%U&iCM�f ` TM!�
i � j!Z ��a k�iCM�� ` W�k0j I M%N8M%kCZ � f0W ` N �L� M%U�f � XFUQfwM `Ø��aq` N�Wsk-ZVM%U �0��aq` U��hXFM�f � XFU � M%X ` U�µ a Z]U&i�� � kFU]Z ` Xwj�Z ��a kFU
U a kCZJM!YÝTM�j!XFZFTM%U&U � N�X � Z!W�kJTM^N�M%kCZ��
�
a XFU�W3� a kFU TM%Z]X0i � TM � � � kCZFTM `��M%Z&iCM8i � U]f a UVM ` i�� XFkgM�f ��� M�i��àWhi ` M%UVU]M%U�iCM ` M%Z a X ` fwW ` j a kCZ]M!YFZVMq� �
a XFU
W3� a kFU�W � kFU � fgX�N a kCZ ` M ` �hX�� XFkFM�f ��� M�iCM O�o�M%kCZ ` TM%M%U�fwW ` µ a Z&M%U]Z�U]X±�8U�W�kCZVM�f a X ` W�N�TM ����aq` M ` iCM
� W��j a k U � xqk � ®²j%W�Z � �hM � W8�qW ��� i � ZFTM¡i±M%U�f ` TM3i � j!Z ��a kgU¡iCM�� ` Wskwj I M%N�M%kCZ�Z a XFZ&M^k�k�� M%kFxhM%kwi ` W�kCZ��qX�� Xgk
� W � � � M[U]X ` j a��XFZ[N�W�ZFTM `]� M � �
�
a XFU�W3� a kgUJM!YFf ��aq` TM � M�j a N�f ah` Z]M^N8M%kCZJiCM%U[N�TM�j%Wsk � U]N8M^UÝiCMnf ` TM�i � j�Z ��a k��hXwWskwi iCM^U W�fgf ��� j^W�Z ��a kFU
� kwi�TM^fwM%k0iFW�kCZ]M^U&U�� M!YJTM�j!XgZ]M%kCZ�U � N�X � Z�WskÝTM%N8M^k-Z�M%Z��hXwW�k0i � M%U&W�fFf ��� j%WsZ ��a kFUJU a kCZ � U]U]XgM%U�i�� XFk N �M%N8M
f `Va x ` W�N�N8M�fwW ` W ����KM � Mq� �Ja U8U � N�X � WsZ ��a kFU a kCZ�N a k-Z ` TM��hXFM iFWskFU8Xgk<M^k-� ��`]a kFkFM%N�M%kCZ�N�X � Z � f `Va �
x ` W�N�N�TM � U �F� M%U�Z�W ����� M%U�iCM%U�Z!W�� � M%U
§ _�¨
H[©qª�H[ª¢« U a k-ZDf `Va f aq` Z ��a kFkgM ��� M^U¢W�X�k a N�� ` MJiCM�µ a ZVU�Wqj!Z �Ú� U �
��� \�W�Z `�KM%UQfwM^X�i � � kCZ]M ` Wqj�Z ��a kFU � WsXFU]U � � � M%k�j a kFUVZ ` Xwj!Z � �hM%U��qXgM*i±M%U]Z ` Xwj!Z � �qM%U3�
_Aa X ` XFk�f `]a x ` WsN8N�M�f0W ` W ���´KM � M � k a XFU�f a Xg� ��a kFU�W�Z]ZVM%kwi ` M[XFk�M!°²M%ZJiCMJfwW ` Z�WsxqM��ÝTM%kJTM!®��qXgMq�"!Dk � W � Z �
j!M � W�i�TM%fwM^kwi iCX�Z�\-f0M&iCM�f ` TM3i � j!Z ��a k�M%Z � iFW�kgU � M�N8M ����� M%X ` iCM%U�j%W�U �C� M%UJx-W � kgU ` M%U]ZVM%kCZ[Z `�KM%U ��� N � ZFTM%U3�
!Dk±®wk � k a XFU[W3� a kFU�N a k-Z ` TM#�hXFM�f a X `J� M%U�Z `Vaq� UJZ�\CfwM%U[i±M f ` TM�i � j!Z ��a k � �qXgM j!M&U aq� Z�f a X ` iCM%U[WsfFf ��� �
j%WsZ ��a kgU � kwi�TM%fwM^kwiFW�kCZVM%U a X � UVU]XFM%U�i�� XFk f `]a x ` WsN8N8MQfwW ` W ���´KM � M � U ��� M%U�Z!W�� � M%U&U a kCZ�N�W � kCZVM%kCXFM%U KW
iCM^U&Z�W ����� M%U � W � � � M%U �w��� \ W�XFkFM � TM^x KM ` M8W�XFxhN8M%kCZ�WsZ ��a k iCX�Z�WsXCY iCM�N�W�Xg�qW � U]M%UQf ` TM3i � j!Z ��a kgU��Lc�M%ZVZ]M
WsXFxqN�M%kCZ�W�Z ��a k8j ah`]` M^U]f a kwi­f `]� kwj � f0W � M%N8M^k-Z KW�XFkFM I W�XgU]U]M�iCX�k a N�� ` M iCM&j a kCµ � Z]U�iFW�kgU � W ª�H[ª �
$7»0~æ|^¹��&%'�·�� N�X � Z � µ a Z � f ` TM3i � j!Z ��a k iCMn� ` Wskwj I M%N8M^k-Z � U]XFf0M ` U�j%W � W ��` M
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HJI M�kCXFN��0M `�as�L� kgU]Z ` Xwj!Z ��a kFUJZ I W�Z�U]XFf0M ` U!j%W � W ` N � j `]a f `]a j!M^U]U ah` U[j%Wsk � U]UVXFM�M%�qM ` \�j�\±j � M � kwj ` M3W�U]M^U
UVZ]M�Whi ��� \C�hd j!ZVXwW � f `]a j!M%UVU ah` U W ` M �Cah`J�J����� U aCa k��0M*Ws� � M[Z a�� U]UVXFM�U � Y � kFU]Z ` Xwj�Z ��a kFUJU � N�X � Z�W�kgM a XFU � \-�
� M%�qM ` Z I M � M^U]U � W&Z�\Cf � j%W � v3� � UVU]XFMQU]XFf0M ` U�j%W � W ` W ` j IF� Z]M�j�Z]X ` M �0a k�j�X `]` M%kCZ W�fgf ��� j^W�Z ��a kFU �hI W ` i � \�U]XFUØ�
Z!W � kFU�Oh�!0 � kFU]Z ` Xwj�Z ��a kFU�f0M ` j!\Fj � M21 3 e54 u%076Ø� e Xwj I W ��a���I W ` i � W ` M�XFU�WsxqM � U[N a UVZ � \�iCXgM�Z a Z Ig` M%M
j a kFU]Z ` W � kCZVU�8

9 iCM%f0M%kwiCM^kwj � M%U&�0M%Z � M%M%k Z I M � kgU]Z ` Xwj!Z ��a kFU;:
9£� ` M3W��CU � k8Z I M�j a kCZ `]ah� µ a��&� iCXFMnZ a � ` W�kwj I M%U<:
9 � W � Z¢UVZ�W�ZVM%U[xhM%kFM ` W�ZVM�i �C\8j%Whj I M&N � UVU]M%U3�
HDa�� N8f `]a �qMQf � fwM ��� kFM�XFZ ������¦ WsZ ��a k � U � N�X � Z�WskFM a XgUJN�X � Z � Z IF` M�Wqi � kgx�§ �5&8« 1 H ! 4 u%076 � U[W{f `]a N � �

U � kgx�ZVM�j I k � �hXFMq� e M%�qM ` W �²� kFUVZ ` X0j!Z ��a kgU � UVU]XFM3i �4`]a Nli � °²M ` M^k-ZJZ IF` M3WqiCU[W ` M�M!YFM�j!XFZVM�i j a kwj!X `V` M%kCZ � \C�
HJI M^U]M�Z IF` M�Wqi±UJN�W3\&�0M � kwiCM^fwM%k0iFW�kCZ�f `]a j!M%UVU]M%U aq` f `]a j!M^U]U]M^U � U]UVXFM�i��C\¡WnU � kFx � M[WsfFf ��� j%W�Z ��a kL� ª \
Z IF� U&N8M�Wsk � iCM%f0M%kwiCM^kwj � M%U�Z]M^kwi�Z a i � U!W�fFf0M�W ` W�kwi­Z I M ��a kFx � W�Z]M^kwj!\ a f0M ` WsZ ��a kFUnU]Xwj I W�U�j%Wqj I M
N � UVU]M%U ah` i � � � i±M a f0M ` WsZ ��a k �0��aq` W�Z Ig` M�Whi�j%W�k��0M a �qM `V� W�fFf0M�i­�-\­XFU]M � X � M!YFM�j!XgZ ��a k a��¢� kFUVZ ` X0jV�
Z ��a kFU ��`]a N Z I M a Z I M ` W3�qW ��� W�� � M�Z IF` M�Wqi±U21 d[xCWquho76=1à³0W ` uFO=6Ø�?> ah` M a �hM `�� Z I M�f `]a j!M^U]U ah` XFZ ������¦ W�Z ��a k
� U�M%k I Wskwj!M�i��C\ Z I M�j%W�fwWhj � Z�\ a��@�5& Z a U�j I M�iCX � M ` M%U a X ` j�M%U¡i±\-k0W�N � j%W ��� \8WsN a kFx�Z I M�W3�qW ��� W�� � M
Z IF` M�WhiCU�� � kA1 H ! 4 uB076 �0H X ��� UVM%kDClW � �gU IFa�� M�i­Z I WsZ&W�U � N�X � Z!W�kFM a XFU[N�X � Z � Z IF` M�WqiCM3i�W ` j IF� Z]M3j!Z]X ` M
j%Wsk�Whj Ig� M^�qM �4a X ` Z � N8M%U�Z I M � kFUVZ ` Xwj!Z ��a k8Z Ig`]a Xgx I fFXgZ as� W�U � kFx � M^Z IF` M�WqiCM3i �J� iCMJUVXFf0M ` U!j%W � W `J�J� Z I
Z I M&U�WsN8M � UVU]XFM �J� i±Z I �
HDa Z�WhjV� � M �J� Z I Z I M8� ` W�kwj I f `Va � � M%N a k�U � kFx � M%Z IF` M�Wqi±M�i�W ` j IF� Z]M�j�Z]X ` M%U � M!YFZVM%kFU � �hM ` M^U]M�W ` j I

UVZ]Xwi � M%U I W3�qMQ�wM^M%k j a kwiCXwj!ZVM�i a k�U a�� Z � W ` M Wskwi I W ` i � W ` M�N8M3j I W�k � U]N�U�� e N � Z I 1 e N � pgO�6LU]ZVXwi � M�i
UVM%�qM ` W �AI W ` i � W ` MQU�j I M%N�M%U �4aq` f ` M�i � j�Z � kFx�� ` Wskwj I i ��` M3j!Z ��a kgU �54 M^M W�k0i e N � Z I 1 4Ae p�r<6 ����� XFUVZ ` W�Z]M3i
Z I M � kCZ]M ` M%U]Z a�� j a N�� � k � kFx�W�x a-a i IF� U]Z aq` \�f ` M�i � j!Z ��a k �J� Z I ª�H[ª[�FE M I Wskwi _ W�Z]ZG1 E*_ uhoqW76 � N�W3�
x � kgM�i�Z I M�Z �¢a � � M%�hM � WhiFW�fgZ � �qMJ� ` W�kwj I f ` M�i � j!Z ��a k �JIF��� MH> j%³0W `V��� kFxnf `]a f a U]M�i�j a N�� � k � kFx[� ` W�kwj I
f ` M�i � j!Z aq` U�1!> j%³Duqt76]� ª�` W�k0j I f ` M�i � j!Z ��a k�U]Z ` W�ZVM%x � M%U �4aq` U]XFf0M ` U�j%W � W ` W ` j IF� Z]M�j!ZVX ` M^U�k a�� Wqj IF� M%�hM
N aq` MQZ I Wsk uBIBJ Wqj%j!X ` Wqj�\-�
¨
a�� M^�qM `3� Z I M&M�°¯M�j�Z � �qM%kgM%U]U aq` M^�qM%k�U � N�f � \&Z I MnXFU]M � X � kFM%U]U a�� Z I M%UVM&f ` M�i � j!Z ��a k�N�M�j I W�k � UVN8U

� k�W8N�X � Z � Z IF` M�WqiCM3i�M%kC� ��`Va kFN�M%kCZ � U�k a Z a �C� ��a XFU�� HJI M�fFX ` f a U]M a�� Z IF� U f0W�f0M `&� U�Z a UVZ]XwiC\­Z I M
�0M I W3� ��aq`�a�� i � °¯M ` M%kCZJ� � k0iCU as� � ` Wskwj I f ` M�i � j�Z ��a k�U]Z ` W�ZVM%x � M%U �JI M^k�j a i±M%U a�� U]M%�hM ` W � Z IF` M�WqiCU[W ` M
M!YFM�j�XFZ]M�i­U � N�X � Z!W�kFM a XFU � \C�
HJI M � kCZ]M ` M%U]Z a�� f `]a � � i � kFx a kFMJf `V� �qWsZ]MJRJM%ZVX ` k�d igi ` M%UVU e Z�WqjV�&f0M ` Whj!Z � �hMJZ IF` M�Wqi �J����� �0MJM!YwW3�

N � kgM�i²�%��M �J����� U IFa�� Z I WsZ¢O3oJM%kCZ `V� M%UDU]Z�WhjV�-U � M�Whi�Z a W�k � N8f aq` Z�Wsk-Z²iCM�j ` M�WsU]M as� Z I M�N � U]f ` M�i � j!Z ��a k
` W�Z ��a U �JIF��� M�WqiFi � kgx a k � \�WnU]N�W ���w� N8f � M^N8M%kCZ�WsZ �¥a k�j a UVZ��
��M �J����� W � U a M!YFf ��ah` M�Z I M � N8fwWhj!Z a�� Z I M�U � N�X � Z�WskFM a XgUJXFU]M a�� f ` M�i � j!Z ��a k�Z�W�� � M^U[�C\�U]M%�hM ` W �

Z IF` M�WhiCU a k Z I M�� ` W�kwj I f ` M�i � j�Z ��a k�Wqj%j�X ` Whj!\-�0��M �J����� f0W ` Z � j!X � W `V� \�Z ` \�Z a j I W ` Wqj!ZVM `]��¦ M � M%Z I M `
Z I MJZ IF` M�Wqi±U�Z!W��hMÝWhiC�qW�kCZ�WsxqM a�� � � xqxqM ` Z!W�� � M%U aq`D�¥� Z I M¢kCXFN��0M `Las� N � U]f ` M�i � j!Z ��a k � kwj ` M�W�UVM%U¢iCXFM�Z a
f aq��� XFZ ��a kL� HJIF� U �J����� �wM�i a kFM ��aq` N�X � Z � f `]a x ` WsN�N � kFx�f `]a j!M%UVU � kFx �3�JI M ` MJj a N�f � M%Z]M � \ � kwiCM^fwM%k0iFW�kCZ
f `Va j!M%U]UVM%UJM!YFM�j!XgZ]M � �FXgZ}W � U aQ��aq` fwW ` W ��� M � WsfFf ��� j%W�Z ��a kFU �^� k �JIF� j I M!YFM�j!XFZ ��a k a��²� iCM%kCZ � j%W � f `]a j!M%UVU]M%U
j a X � i � k0iCXwj!M&U I W `V� kFx�M�°¯M�j�Z]U��
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> a U]ZJW�fFf ��� j%WsZ ��a kgU�M!Y IF� � � ZÝW ` W�Z ��a&a�� O<0BJ Z a tBI%J as� � ` Wskwj I M%U<: � M^Z�� U¢U!W3\ a kFM � kFU]Z ` Xwj!Z ��a k a XFZ as�
®w�hMq� HJI M � W3\8Z I M%UVM � kFU]Z ` Xwj!Z ��a kFU �J����� �wM I Wskwi � M�i � UJZ I M^k�W�j `]� Z � j%W �L� U]UVXFMq�
dQU ����� XFUVZ ` W�Z]M3i��C\�®wxqX ` M�O �C� k�Wnf � f0M ��� kgM�i�N � j `]a f `]a j!M%UVU aq`3� Z I M�f ` M�j � UVM�Wqigi ` M%UVU a�� W&� ` W�kwj I

� U��Ck a�� k a k � \&U]M%�hM ` W � j�\±j � M^U[W � ZVM ` Z I M � UVU]XFM a�� Z I MQ� ` Wskwj I�� kFU]Z ` Xwj!Z ��a kL�h��W � Z � kFx ��aq` Z I MJ� ` W�kwj I
` M%U ah� XgZ ��a k ��ah`J� UVU]X � kFx�kFM � � kFUVZ ` Xwj!Z ��a kFU �¢a X � i � M�Whi8Z a f aCah` fwM `Ø��aq` N�Wskwj!Mq�

IF RFIS DSDFEX TC WB

IF RFIS DSDFEX TC WB

IF RFIS

IF IS

IF

branch

target address is unknown

³ � xqX ` M�OB8C� ` W�kwj I �wM I W3� ��ah`Ja k�Z I M�> �]_�e RJr*I%IBI
HJI XFU � N�W�kC\�UVZ]Xwi � M%U I W3�hM&�0M%M%k�j a kwi±Xwj!Z]M3i � k aq` i±M ` Z a f ` M�i � j!Z&Z I M � XFZVX ` M�Wqigi ` M%UVU ��aq` Z I M

� U]UVXFM�Z a j a kCZ � kCXFMq�3� I M^k�Z I M�f ` M�i � j!Z ��a k � U�j aq`]` M�j!Z � k a j�\±j � M � U ��a UVZ���¤Qk�WJN � U]f ` M�i � j!Z ��a k � N � UVf ` M��
i � j!ZVM�i � kFUVZ ` Xwj!Z ��a kFU � M%M�iCM�i � k�Z I M[f � f0M ��� kFM I W3�qMJZ a �wM[i � U!j%W ` iCM�i �C` M%U]X � Z � kgx � k�f � f0M ��� kFMJ�FXF�F� � M^U �
Wskwi�U a W ��a U]U a�� f0M `Ø��aq` N�W�k0j!Mq� > ah` M a �hM `��A�¥� Z I M � U]UVXFM as�Ý�J`Va kFx � kFUVZ ` Xwj!Z ��a kFU I WsU ` M%UVX � Z]M�i � k
j%Whj I M¢N � U]U]M^U � Z I M�fwM%k0W � Z�\�N�W3\[�0M�N aq` M � N8f aq` Z�Wsk-Z3� HJI M ` M ��aq` M � f `Va j!M%U]U aq` f0M `Ø��aq` N�W�k0j!M¢iCM%f0M%kwi±U
IF� x IF� \ a k�Z I M�� ` W�kwj I f ` M�i � j!Z ��a k Wqj%j�X ` Whj!\-�
HJ��a � � kwiCU a�� f ` M�i � j!Z ��a kFU�1 4Ae p�r<6�j%Wsk �0M�i � U]Z � kgxqX � U I M�i²� e Z�W�Z � j[� ` W�k0j I f ` M�i � j�Z ��a k XgU]M%U a fC�

j a iCM � f `Va ® ��� kFxJUVZ�W�Z � U]Z � j!U aq` � ` Wskwj I i ��` M�j!Z ��a k¡Wskwi � UDf ` M�iCM%ZVM ` N � kFM�in�wM �4aq` MJM�Y±M3j!XFZ ��a kL� � \CkwW�N � j
f ` M�i � j!Z ��a k XFUVM%U ` XFkC��Z � N8M IF� UVZ aq` \�Wskwi�f ` M�i � j�Z ��a kFU[W ` M&k a ZJ�Ck a�� k8Xgk-Z ���²` XFkC��Z � N�Mq�
dQN a kFx � ` W�k0j I f ` M�i � j�Z ��a k�f aq��� j � M%U ��a kgM�j^W�k�®wk0i � �-\ aq` iCM `8as� M!��j � M%kwj!\ §´W�U � M ��� W�U as�

j a N8f � M!Y � Z�\ « 1 4Ae p�r<6 1 E*_ uhoqW 6=8Þk a Z�Z�Ws�qM%k � Z�Ws�qM%k ��ª�H ³ � §��wWhj]� � W ` i�� ` Wskwj I M%U�Z�Ws�qM%k �²��ah`]� W ` i
� ` W�kwj I M^U k a ZJZ�Ws�qM%k «%� j a N8f ��� M ` i ��` M�j!ZVM�i � O!��� � Z IF� U]Z ah` \ � o3��� � Z Ig� UVZ ah` \�Wskwi�Z �¢a � � M%�hM � W � x aq`]� Z I N �
HJI M�® ` U]Z ��a X ` f aq��� j � M%U �²�JIF� j I W ` M�UVZ�W�Z � j&U!j I M%N8M%U �²I W3�hM¡W ` M � W�Z � �qM � \ ��a�� M!��j � M%kwj!\£§ � M%U]UnZ I Wsk
� 0BJ ��ah` Z I M&j a N8f ��� M ` i ��` M�j�Z]M�i W � x aq`V� Z I N « � HJI M�kFM!YFZ[Z IF` M%M�W ` M&iC\CkwWsN � j��

� \CkwWsN � j�� ` W�k0j I f ` M�i � j!Z ��a k 1 4Ae p�r<6�j^W�k��wM�UVf ��� Z � k8Z ��a i � °²M ` M%kCZJf `]a � � M%N8U3� HJI M[f ` M�i � j!ZVM�i� k ��ah` N�W�Z ��a k I W3�qM Z a �wM­Z I M�i ��` M�j�Z ��a k as� Z I M � ` W�k0j IA� Wskwi �}��aq` Z!W��qM^k�� ` Wskwj I M%U � Z I M Z!W ` xhM%Z
� kFUVZ ` X0j!Z ��a k�WqiFi ` M%U]U3�
HJI M j a N8N a k � W3\�Z a f ` M�i � j�ZJZ I M�Z�W ` xhM%Z[WqiFi ` M%UVU � U�Z a XFUVM*W ª�H[ª § ª�` Wskwj I�H W ` xqM^Z ª XC°²M `�«^�

� � M¡W�UVN�W ��� j%Wqj I M�N�M%N ah` \ �JIg� j I�� U ` M�Whi � k�fwW ` W ��� M �D�J� Z I Z I M � kFUVZ ` X0j!Z ��a k�j^Wqj I Mq�
!�Wqj I M%kCZ ` \
j a kFU � UVZ]U as� Z I M[WqiFi ` M%UVU a�� WQ� ` W�kwj IL�s� ZVUDZ�W ` xqM%Z�WqiFi ` M%U]U�W�kwinU a N8M�UVZ�W�ZVM � k ��aq` N�WsZ ��a kL� HJI M¢Z!W ` xhM%Z
WhiFi ` M^U]U � UAZ I M a kFM�Z I WsZ � W�UDXFUVM�i�W�ZAZ I MJf ` M%� ��a XFU a j%j!X ` M%kwj�M a�� Z I M¢� ` W�kwj IL� U a�� Z � U � N�N8M�i � WsZ]M � \
W3�qW ��� Ws� � Mq��d ª�H[ª��J����� f `]a iCXwj�M*Whj%j!X ` W�ZVM � k ��aq` N�WsZ ��a k � k�W ��� j^W�U]M^U �JI M ` MnZ I MQZ�W ` xqM%Z[WhiFi ` M%U]U as�
Wn� ` Wskwj I8� U�XFk ��� �hM � \�Z a j I W�kFxhM ��` M��hXFM%kCZ � \C� �4� Z I MQZ�W ` xqM^Z as� W&� ` W�kwj I j I W�kFxhM%U � Z I M[f � f0M ��� kFM �J�����
I W3�hM�Z a �0M[µ0XFU I M3i �JI M%k Z I M�Z ` XFM&Z�W ` xhM%Z[WqiFi ` M%UVU �J����� �wM&j%W � j�X � W�Z]M3i²�
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_}` M�i � j!Z ��a k a�� Z I M8i ��` M3j!Z ��a k � U XgU]XwW ��� \��wW�UVM�i a k�� ` W�k0j I IF� U]Z aq` \C� � Z�j a kFU � UVZ]U a�� XFU � kFx­Z I M
f ` M%� ��a XFU�U]M��hXFM^kwj!M as� Z�W��hM%k © k a Z�Z!W��hM%k � k ��ah` N�W�Z ��a k �4aq` M�Whj I � ` W�kwj I Z a f ` M�i � j!Z �JI M%Z I M `Jah` k a Z
Z I M�� ` Wskwj I8�J����� �wMQZ�Ws�qM%k�kFM!YFZ¢Z � N8M � Z a j%j!X ` U�� HJI M ` M � U¢WnZ ` WqiCM!� a ° �0M%Z � M%M%k�Z I MQU ��¦ M a��LIg� UVZ ah` \
�hM�j!Z ah` Z a8` M%Z�W � k �0� � M&Z I M�j a N8f � M!Y � Z�\ � W�kwi�Z I M�fwM `Ø��aq` N�Wskwj!Mq�F3w��!J� e N � Z I f `Va f a U]M3i XFZ ������¦%� kFx8W
Z ��a ��� � Z�U�WsZ]X ` W�Z � kgx&XFf © i a�� k8j a Xgk-ZVM ` U�j I M^N8M[Z a j ah��� M�j�Z IF� UVZ aq` \21 e N � pFO�6]� HJI M[UVZ�W�ZVM i � Wsx ` WsN as�
W�i � °²M ` M^k-Z�Z ��a ��� � Z¢U!j I M%N8M � U ����� XFU]Z ` WsZ]M�i � k�®wxqX ` M�oF� eCH N8M�WskFUJU]Z `]a kgx � \8Z!W��qM^k � � �
H UVZ�WskwiCU
��ah`�� M3W�� � \�k a Z�Z�W��hM%kL� HJI M � Ws�wM �[a k�Z I M W `V`]a��$� U�Z I M ` M%U]X � Z a�� Z I M � ` W�k0j I � HJIF� U�U]Z ` WsZ]M%xh\
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³ � xhX ` M&oF8CZ �¢a �´� � Z�f ` M3i � j!Z ��a k­U]Z�WsZ]M&i � W�x ` WsN
� U8U ��� x I Z � \ �0M%ZVZ]M ` Z I W�k�Z I M�U�W�ZVX ` WsZ � kFx�j a XFkCZ]M ` U � N a UVZ � \ �0M�j%WsXFU]M �¥� Z �¢a��J`]a kFx�xqXFM^U]U]M^U�W ` M` M��hX ��` M�i{Z a j I WskFxqMJZ I MJf ` M3i � j!Z ��a k � Z ��a W ` M[W � U a&` M��hX ��` M�i�Z a&` M%ZVX ` k�Z a Z I MJf ` M%� ��a XFU�f ` M�i � j!Z ��a kL�
HJIF� UJiC\CkwW�N � j�U!j I M%N8M � U�N ah` MJM!��j � M^k-Z�Z I W�k�WskC\�UVZ�W�Z � j a kgM �C�J� Z I pBInZ a uBInfwM ` j!M%kCZ as� U]Xwj%j�M%U]U
1 4Le p�r<6]�

E M I Wskwi _ WsZ]Z I W3�qM�U IFa�� k�Z I WsZ¢UVXF�FU]Z!W�kCZ � W ��� \�N aq` M[Whj%j!X ` Wqj!\ j%Wsk��wM&Wqj IF� M%�hM�i��C\�XFZ ������¦%� kFx
N aq` M�� ` W�kwj I�IF� U]Z aq` \21 E*_ uqoqW76]� HJI M%\�f `]a f a UVM�i�Z a XFU]MJZ ��a�� M^�qM � U as� � ` W�kwj I�IF� UVZ aq` \ � k �4aq` N�W�Z ��a k
§4Z �¢a � � M%�hM � WqiFWsfFZ � �hMJ� ` Wskwj I f ` M�i � j!Z aq`!« Z a N�W��hMJf ` M3i � j!Z ��a kgU�§¿®wxhX ` M&t « � HJI M[® ` U]Z � M%�hM � § Ig� UVZ ah` \
Z!W�� � M « �qM^M%fFU&Z I M Ig� UVZ ah` \ as� Z I M � W�UVZ[� � ` W�kwj I M^U&M%kwj a XFkCZ]M ` M�i � Z I M�U]M3j a kwi § _�¨JH&�¯��aq`�_ WsZ]ZVM ` k
¨
� UVZ ah` \ H W�� � M «n� U&Z I M�� ` W�k0j I �wM I W3� ��ah`&�4aq` Z I M � WsU]Z�U a j%j�X ` M%k0j!M%U a�� Z I M8UVfwM�j � ®²j�fwW�ZVZ]M ` k as�
Z I M%U]M�� � ` W�k0j I M%U�� HJI M%\�U]ZVXwi � M�i�U]M^�qM ` W ��a�� Z I M ��` U!j I M%N8M^U � �qW ` \ � kFx�Z I M�U ��¦ M a�� Z I M�® ` U]Z � M%�hM �
§4x ��a �wW � � ` W�k0j I�IF� UVZ aq` \ ` M%x � U]ZVM `�� fwM ` ��U]M%ZQZ�W�� � M � fwM ` �ØWhiFi ` M%U]UQZ�W�� � M «�ah` Z IFa U]M a�� Z I M�U]M3j a kwi a kFM%U
§4x ��a �wW ��� f0M ` ��U]M^Z ah` fwM ` �]WqiFi ` M%U]U�fwWsZ]ZVM ` k Ig� UVZ ah` \8Z!W�� � M « �C� � Z I Z I M%U]M&� � kwiCU as� N�M�j I W�k � UVN8U �ha kgM
j%Wsk�M!YFfwM�j�Z N aq` M[Z I W�k uB0%J a��D`]� x I Z�xqXFM%UVU]M%U3�
HJI M � M%U]U�j a N�f � M!Y � N8f � M%N�M%kCZ�W�Z ��a k � j^W ��� M�i���d[x � XFU]M%U a k � \�W�x ��a �wW �²IF� UVZ aq` \8�hM�j!Z ah` WsUJ® ` U]Z

� M%�hM � � HJI M���dQx8N a i±M �L� U � k-ZVM ` M^U]Z � kFx WsU � ZQU IFa X � i I W3�qM � M%U]U&iCM � W3\CU&W�k0i��wM�M�WsU � M ` Z a f � f0M ��� kgM
Z I W�k ��a j%W � f ` M�i � j!Z aq` U�§�f0M ` ��U]M%Z ah` f0M ` �ØWhiFi ` M^U]U « � ¨
a�� M%�hM `�� x ��a �wW ��Ig� UVZ ah` \ � k ��ah` N�WsZ ��a k � U � M^U]U
M!��j � M^k-Z8WsZ � iCM^k-Z �¥� \ � kgx�Z I M j!X `V` M%kCZ�� ` W�kwj I Z I Wsk�U � N8f � \­XFU � kFx�Z I M�� ` W�kwj I WqiFi ` M%U]U3� ¨
� UVZ ah` \
�hM�j!Z ah`[��aq` �-U � M ���0��ah`J�¢ah` � ��a Wqi±UÝi a N � kwWsZ]M�i{�-\ ��aCa fgU �C��� �qM � k8U�j � M^k-Z � ®¯j&j a iCM%U3� HJIF� U � U�k a ZJZ I M
j%WsU]M as� � kCZ]M%xhM `���aq` � ��a WhiCU �D�JI M ` M a kFM�� ` Wskwj I iCM%f0M%kwiCU�xqM%kFM ` W ��� \ a k<W ` M�j!M%kCZ a kFMq�D��M j%Wsk
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³ � xqX ` M&t58CZ ��a � � M%�qM � WhiFW�fgZ � �qM�� ` W�kwj I f ` M3i � j!Z ��a k

U!W3\�Z I W�ZQZ I M^\ W ` M�j aq`V` M � WsZ]M�i²�Þd
N ah` M�M!��j � M%kCZQf ` M�i � j�Z ��a k j^W�k��wM&N�WqiCM��C\ I W�U IF� kFx�� a Z I Z I M
� ` W�kwj I WhiFi ` M%U]U&W�k0i8Z I M�x ��a �wW �wIg� UVZ ah` \ � W�UQf `]a f a U]M�i��-\ _ W�k �0eCa W�kwi­R[W I N8M I 1 _�e R[uho
6]� HJIg� U
� � kwi a�� �7�)� $;�Q�)�
�
�(������� iCM%kCZ � ®0M%U[Z I M&� ` W�kwj I M%U�j aq`V` M�j�Z � \-�0dQk a Z I M ` N�M%Z Iga i � UJZ a i a Wsk�M�Ygj � XgU � �qM
¤�R as� Z I M IF� U]Z aq` \ �J� Z I Z I M�� ` Wskwj I WhiFi ` M%U]U<:wN aq` M&� � Z]U ��`]a N M�Whj I as� Z I M�Z �¢a � � ZQ�qM�j!Z aq` U*W ` M
� k�XFU]M � Z I W�Z�� U �JI \ � Z � UJU ��� x I Z � \��wM%ZVZ]M ` Z I W�k $;�Q�)�
�
�(����� �

U]XgfwM ` U�j%W � W ` W ` j IF� Z]M3j!Z]X ` M as� iCM^x ` M^M��
��� J as� � ` W�kwj I M^U � k�Z I M&j a iCM
� J a�� �wWqi�f ` M�i � j!Z ��a kFU
� j!\Fj � M%U as� fwM%k0W � Z�\ a k W�N � UVf ` M�i � j�Z ��a k

Z I M ` M � U[Wn�wWqi�� ` W�kwj I���ah` M%�qM ` \�� �	� � kgU]Z ` Xwj!Z ��a kFU
� Z ` M%U]X � ZVU � k�Z I M � U]UVXFM as��
 � WqiFi � Z ��a kFkwW �w� kFUVZ ` Xwj!Z ��a kFU
U�W3\�� 
 � � U]U]XgM�i � kgU]Z ` Xwj!Z ��a kFU �4aq` � �	� XFUVM�i
Z I M N�W3Y � N�XgN �]_ c � UJZ I M%k

O;I%I�
 v
O^r-p�� 
�� �	�

�4� Z I M�W ` j IF� Z]M�j�Z]X ` M�j%W�k�M!YFM�j�XFZ]M�� i � °²M ` M%kCZQZ IF` M�WqiCU
Z I M ` M � U[Wn�wWqi�� ` W�kwj I���ah` M%�qM ` \�� �	� � kgU]Z ` Xwj!Z ��a kFU
� Z ` M%U]X � ZVU � k�Z I M � U]UVXFM as� � WhiFi � Z ��a kgkwW �0� kFU]Z ` Xwj!Z ��a kFU
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d$U]Z ����� N aq` M8Wqj%j!X ` W�ZVM f ` M�i � j!Z ��a k � M%U]f0M�j � W ��� \ ��aq` U]N�W ��� f ` M�i � j!Z ah` U ��¦ M%U � j%Wsk��wM a �gZ�W � kFM3i
�C\8j a N�� � k � kFx�� ` Wskwj I f ` M�i � j!Z aq` U 1 >­j%³Duqt<6]�hd[k W � x aq`]� Z I N j a N�� � k � kFx&o3��� � Z¢W�k0i��[¤�RÝ�´UVM � M�j!Z ��a k
f ` M�i � j!Z aq` U I W�U � W ` xhM � \ IF� x I M ` f ` M�i � j�Z ��a k�U]Xwj%j�M%U]Un§��0M%Z � M^M%k uqo&Wskwi8uhv�fwM ` j!M^k-Z « Z I Wsk8Z ��a � � M%�qM �
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��a j%W � f ` M�i � j�Z ��a k ��ah` f ` M�i � j!Z ah` U ��¦ M ��a�� M ` Z I W�kA0gO�o��C\-ZVM%U�Wskwi�M��hXwW � U � Z ��ah` � W ` xqM ` f ` M3i � j!Z ah` U
§4kFM�W ` u � fwM ` j!M%kCZ « �¨
a�� M^�qM `3� U a N�M ` M%N�W ` �CUJj%W�k��0M&N�WhiCM[W�� a XgZJZ I M%UVM�®wxhX ` M%U3�
³ ��` UVZ � W��qW ��� i � Z�\ ` WsZ]M as� uB0%J �4aq` Z I M8f ` M�i � j!Z ��a kFU � UnU]Z ����� k a Z&U!W�Z � U � \ � kFxw� 4 M%Z�XFU�Z!W��hM�Z I M

M!YwWsN8f � M a�� W&UVXFf0M ` U!j%W � W ` W ` j Ig� ZVM�j!ZVX ` M as� iCM%x ` M%M�v �C� k �JIF� j I k a Z IF� kFx�j%W�k i � U]ZVX ` ��Z I M � kFUVZ ` X0jV�
Z ��a k � U]UVXFMq�CdQU ����� XFU]Z ` W�ZVM�i � k�Z I M � kgU]M ` Z �C�J� Z I W��wWqi{f ` M3i � j!Z ��a k�fwM^kwW � Z�\ a�� p�j!\Fj � M%U �Fa kgM j%WskFk a Z
M!YFf0M�j!Z�Z I M�kCXFN��0M `[as� M!YFM�j!XFZVM�i � kCZ ` X0j!Z ��a kgU f0M ` j�\±j � M�§ �]_ c « Z a M!Ywj!M%M�i�r0� I%0�§�W � Z IFa XFx I U � Y � U
Z I M � iCM�W � « �

� M!YFZ � Z I M8U ��¦ M as� Z I M8Z!W�� � M%U ` M��hX ��` M�i£�-\�Z I M iC\CkwW�N � j&f ` M�i � j!Z ��a k�j%W�k �wM�j a N8M��qM ` \ � N��
f aq` Z�W�kCZ3� HJI XgU �h��ah` Z I M�Z ��a � � M%�qM � N8M3j I W�k � U]N a�� Z I M _ M^k-Z � XFN�� _D`]a W ` j IF� ZVM�j!Z]X ` M&Z a Whj Ig� M^�qM u%IBJ
Z a uB0%J a�� U]X0j%j!M%UVU a k e fwM3j � k-ZØ� ��� �qM�f `]a x ` WsN8U � Z I M8j a kCZ `]aq����a x � jnW�kwi�Z I M�Z�Ws� � M%U � N8f � M%N�M%kCZ]M�i
` M��hX ��` M�W�kCXFN��0M `�a�� Z ` WskFU � U]Z aq` U[M��hX � �qW � M%kCZ�Z a Z IFa UVM a�� W�ps�-�C\CZ]M^U j%Whj I Mq�
³ � kwW ��� \ � Z I M%UVMJkCXFN��wM ` U ` M%f ` M%U]M%kCZJW�k a fFZ � N � UVZ � jAM%U]Z � N�W�Z ��a k a k&Z I M¢M!YFM�j�XFZ ��a k as� W[U � kFx � M�Z IF` M�Whi²�HJI M^\8M%UVfwM�j � W ��� \8i a k a Z¢Z!W��hM � kCZ a Wqj%j a XFkCZJZ I M&j a kCZ]M!YFZ�U �J� Z�j I M%U �F�JIF� j I N�W3\ � kC�qW ��� iFWsZ]M�Z�W�� � M^U �
k ah` Z I Mn�wWqi � \�f ` M�i � j!ZVM�i Wqigi ` M%UVU]M%U&iCXgM&Z a Z I M � WsZ]M%k0j!\8�0M ��ah` M&Z I M�XFf¯igW�Z]M a�� Z I M�Z�Ws� � M%U��
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�4� M�Y±ZVM%kFU � �hM ` M%UVM�W ` j I�I W�U��0M%M%k�j a kwi±Xwj!Z]M3i a k � ` W�kwj I f ` M3i � j!Z ��a k ��ah` U � kFx � M%Z IF` M�Wqi±M�i W ` j IF� Z]M3jV�
ZVX ` M � Z a�a X ` �Ck a��J� M�i±xqM[k a kFM I WsU¢�0M%M%k i a kFM ��aq` N�X � Z � Z Ig` M�WhiCM�i a kFMq� HJIF� U�U]ZVXwiC\8M^�qW � XwW�ZVM%U�Z I M
kFM � j a kFU]Z ` W � kCZ]U as� N�X � Z � Z IF` M�WqiCM3i8M�Y±M3j!XFZ ��a k a k � ` Wskwj I f ` M�i � j!Z ��a k Wskwi�Z I M�f a ZVM%kCZ � W � fwM `Ø��aq` �
N�W�kwj!M � N8f `]a �qM^N�M%kCZ]U�Z I W�Z � M&j a X � i�M!YFf0M�j!Z��
d�j%j!M%UVU Z a f ` M3i � j!Z ��a k7Z�Ws� � M%U � k�W£U � kFx � M^Z IF` M�WqiCM3i�M%kC� ��`]a kFN8M%kCZ � W�U ��aq` W�j � WsU]U � j%W � j%Wqj I M

N�M%N ah` \ � j%W�k ` M%U]X � Z � k�i � °¯M ` M%kCZ[Z�\Cf0M%U as� N � UVU]M%U 8
9 � k � Z � W ����¦ W�Z ��a k�N � U]UQ§ ah` j aq� ih��U]Z!W ` Z «%� Z I MQ® ` U]Z[Z � N8M Wn� ` W�kwj I�� UJM%kwj a XFkCZ]M ` M�i :
9 � k-Z `]� kFU � j*N � U]U �q�JI M^k � ` W�kwj I M^U W ` M�i `V� � � kFx�Z I M%N8UVM � �qM%U a XFZJN�XgZ]XwW ��� \�iCXFM&Z a Z I M ��� N � Z]M�i
U ��¦ M as� Z I M&Z�Ws� � M%U��

>�X � Z � Z IF` M�Wqi � kgx � kCZ `]a iCXwj!M^U*W{kFM � a kFM � Z I M&M!YFZ `V� kFU � j�iCM � WsX � Z[xqM^kFM ` WsZ]M�i �JI M%k�� ` W�kwj I M%U as�
i � °²M ` M^k-ZJZ IF` M3WqiCUJW ` M i `V� � � kFx&Z I M%N�U]M � �qM^U a XFZ�N�XFZ]XwW ��� \ 1 � �&pqu�6]� HJI M ��` M��hXFM%kwj!\ as� Z IF� U�� � k0i as�
N � UVU]M%U�U IFa X � i­�qW ` \�W ��a Z � iCM%f0M%kwi � kFx a k�Z I M�U � N�X � Z!W�kFM a XFU � \�M!YFM�j!XFZVM�i�WsfFf ��� j%W�Z ��a kFU3� HJI XFU �0� Z
N�XFUVZ��0M[N�WæY � N�W �C�JI M%k�W ��� f `]a j!M^U]U]M^U W ` M � k0iCM%f0M%kwiFWsk-Z �q��� �qM � k�N�X � Z � f `]a x ` WsN8N � kgxJf `]a j!M%UVU � kFx0�
¤Qk�Z I M a Z I M `JI Wskwi �h�Ú� Z I M&j a kCZ `]aq�²as� Z I M�Z!W�� � M%UJW ����a�� U � ZJ§ �4aq` M!YwW�N8f � MJ�C\��qM%M^f � kFx¡WsfFf ��� j%W�Z ��a k� iCM%kCZ � ®0M ` U «%�0� Z¢N�XFUVZÝi � N � k � U I W�UJU aCa k W�U�Z I M ` M � U�U I W `]� kFx�§4f ` M � M%Z�j I M�°¯M�j�Z « �
¨ W3� � kgx¡W{f ` M�i � j�Z ��a k Z!W�� � M�Wskwi�� ` W�kwj I Z!W ` xqM%ZQ�FXC°²M ` fwM ` Z IF` M�Whi � U[W{U aq� XFZ ��a k�Z a U]XFfFf ` M%UVU

Z I M8M!YFZ `]� kFU � j�N � UVU]M%U3� ¨Ja�� M%�hM `��A� Z U IFa X � i�k a Z&�0M��qM ` \ j a U]ZnM!°¯M3j!Z � �qM � W�U&Z!W�� � M%U&kgM%M�i�W ��a Z as�
UVfwWqj!Mh� > aq` M a �qM `3� Z I M �0M%kFM�®wZ a�� U I W `V� kFx�Z a Z!W ��� \8i � U�W�fgfwM�W ` U3�
HJI M �hXFM%UVZ ��a k a�� U I W `]� kFx � U&W�k � kCZVM ` M%UVZ � kFx a kgMq�²� I M^k W{� ` Wskwj I Z!W ` xhM%Z � U*j a N8fgXFZ]M�i �w� Z � U

f � Whj!M�i �C�¥� k a ZJW ��` M�WhiC\ �q� k8Z I M ª�` W�kwj I�H W ` xqM%Z ª X±°¯M ` � HJIF` M�Wqi±U � UVU]XFM3i �4`]a N$W&U!W�N8M[WsfFf ��� j%W�Z ��a k
xhM%kFM ` W ��� \�U I W ` M8Z I M8U!W�N�M � kgU]Z ` Xwj!Z ��a k�j a iCMq� HJI M ��` U � N�X � Z!W�kFM a XFU�M!YFM�j!XFZ ��a k�U IFa X � i�Z I M ` M ��aq` M
� kwiCX0j!M8W�f ` M � M%Z�j I � ��� �hM�M�°¯M�j�Z �Da kgM�Z IF` M�Whi�f � Wqj � kFx � k Z I M ª�H[ª WhiFi ` M%U]UVM%U�XgU]M�i � W�ZVM ` �C\ a Z I M `
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Z IF` M�WhiCU�� ¨
a�� M%�hM `��h�4aq` j%Wqj I M%U � ��XFfFZ!W 1 � �&pqu�6 I WsUJU IFa�� k�Z I WsZJZ I M�kCXFN��0M `¢as��� kCZ `V� kgU � jJN � UVU]M%U
xhM%kFM ` W�Z]M3i �C\8i � °²M ` M%kCZQf `]a j!M%UVU]M%UnxqM%kFM ` W ��� \�Z�Ws�qM%UQf ` M3j!M�iCM%k0j!M a �hM ` Z I M&f ` M � M%Z�j I M�°¯M�j�Z��
dQU[f ` M%U]M^k-ZVM�i � k�Z I M&f ` M%� ��a XFUQU]M�j�Z ��a k � Z I M�j!X `V` M%kCZ � \ a �FZ!W � kFM�i ` WsZ]M%U as� UVXwj%j!M^U]U ��ah` f ` M3i � jV�

Z ��a kFU W ` M&UVZ ����� k a Z[U!W�Z � U � \ � kgxw�FdQk Wqi±�qW�kCZ�WsxqM a�� N�X � Z � Z IF` M�Whi � kFx � UQZ I WsZ � ZJU Iga X � i�fFXgZ[XFf �J� Z I
W�UVN�W ��� M ` f ` M3i � j!Z ��a k Whj%j!X ` Wqj!\ WsU[W�k � N8f aq` Z�W�kCZ�fwW ` Z a�� Z I M f � f0M ��� kFM � UJ® ��� M�i �J� Z I XgU]M � X ���A� kFU��
Z ` Xwj!Z ��a kFU ��`Va N Z I M a Z I M ` Z IF` M�Wqi±U�� ¨Ja�� M%�hM `�� f ` M�i � j!Z ��a k I W�U�Z a �0M[U]X±��j � M%kCZ � \¡Whj%j!X ` W�ZVM U a Z I W�Z
Z I M�f `]a j!M^U]U ah` i a M^U&k a Z a °¯M ` Z aCa N�Xwj I iCM%x ` Wqi±M�i�fwM `���ah` N�Wskwj!M �JI M%k a k � \ W{U � kFx � M�Z Ig` M�Whi � U
W3�qW ��� Ws� � M ��aq` M!YFM�j�XFZ ��a kA�
d ��� Z I M^U]M[f aq� kCZ]U�W ` M a�� x ` M�W�Z � kCZ]M ` M%UVZ[W�kwi�U IFa X � i � M�Wqi�XFU�Z aQ� X ` Z I M ` UVZ]Xwi � M^U��Cd�f ` M ��� N � kwW ` \

UVZ]M%f I W�UA�wM^M%k�Z a M%�qW � XwWsZ]M�Z I M��0M I W3� ��aq`²as� U a N�M as� Z I M�f ` M3i � j!Z ��a k�UVZ ` WsZ]M%x � M%U �JIF� j I fwM `Ø��aq` N �wM^U]Z
��ah` WnU � kFx � M[Z Ig` M�Whi �F� k�N�X � Z � Z IF` M�WhiCM�i{M%kC� ��`Va kFN�M%kCZ�� HJIF� U �¢ah` � � W�U[i a kFM[Z IF`]a XFx I U � N�X � W�Z ��a kFU
Wskwi �J����� �0M�Z I M&UVXF� b M�j�Z a�� Z I M ��aq����a��J� kFx�U]M�j!Z ��a kFU3�
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��M�XFUVM�i�Z I M e fC\8f `Va x ` W�N$Z a j a kwiCX0j!Z a X ` U � N�X � W�Z ��a kFU3� e fC\ � UJf0W ` Z as�¢eF_ d fwWqjV�qWsxqM � W�UVM%Z as�
Z a-ah� U �J`V� ZVZ]M%k��C\ � aq` i a k ��`V� WsN Z a WskwW � \ ¦ M[Z I M�fwM `���ah` N�Wskwj!M as��eF_ d RJc�� � k0W `]� M%U3�q��MJN a i � ®wM�ie fC\�Z a �0M�W�� � M�Z a UVXFfFf aq` Z[Z I M&U � N�X � Z�WskFM a XFU�Z ` Wqj � kFx as� U]M%�hM ` W � f `]a x ` WsN8U�� � k aq` iCM ` Z a�I W�k0i � M
fwW ` W ��� M ��� U]N §�f `Va j�M%U]U¢j ` M�WsZ ��a k � UV\-k0j Ig`]a k ��¦ W�Z ��a k �%��a jV�-U � ����� «%�!� M I W3�qM�W � U aJ� kCZ]M%x ` WsZ]M�i�UVXFfFf aq` Z]U ��aq`
_ d�RH>�d[c e²� W[UVM%Z a�� f ah` Z�Ws� � M _ d�R[W ��� M � >�d[c `Va-e iCM�®wkFM�i�WsZ�Z I MJd ` x a kFM � W�Z ��a kwW �54 Ws� ah` WsZ aq` \-�
� k�Wqigi � Z ��a k �A� M�i±M%�qM ��a fwM�i�W � X ��� \�j a k±®wxqX ` W�� � M�U � N�X � WsZ aq` f `]a x ` WsN �JIF� j I�` M�Wqi � kFUVZ ` Xwj!Z ��a k
UVZ ` M3W�N8U�xqM^kFM ` WsZ]M�i{�C\ e fC\8Wskwi � k-ZVM%x ` W�ZVM � M%M�iC�0WqjV�8j a kCZ `]aq� kgM�j!M%UVU�W ` \ ��ah`�I Wskwi ��� kFx�fwW ` W ��� M ��� UVN �� Z�j%W�k�N a iCM � UVXFfwM ` U�j^W � W ` M!YFM�j�XFZ ��a k f � fwM ��� kFM^U � iC\CkwW�N � jnU�j I M3iCX ��� kFx � N8M%N aq` \ IF� M ` W ` j I \�W�k0i
� ` W�kwj I f ` M�i � j!Z ��a k W�U � M ��� W�UJN�X � Z � Z IF` M3Wqi � kFx�Wskwi8j a kCZ]M!YFZQU �J� Z�j IF� kFx0�
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HJI M�U � N�X � WsZ]M�i�W ` j IF� Z]M3j!Z]X ` M � UÝWnN�X � Z � Z IF` M�WhiCM�i�f `Va j!M%U]U aq` �wW�UVM�i a k8Z I M eF_ d RJc �*� kgU]Z ` Xwj!Z ��a kFU
UVM%Z�1 4 ¤ �&uBI76 Wskwi � N8f � M%N�M%kCZ � kFx�W � XFZVX ` M!��xqM^kFM ` WsZ ��a k�UVXFfwM ` U�j^W � W ` W ` j IF� Z]M�j�Z]X ` Mq����M8W�U]UVXFN8M3i
a X ` f `]a j!M^U]U ah`�� WsU[W�� � M[Z a M!YFM�j!XFZVM�U � N�X � Z�W�kgM a XFU � \¡p � kFU]Z ` Xwj!Z ��a kFU � k�W�k a XgZ�� a�� � aq` iCM `�� WsU IF��a kA�

!�Wqj I Z Ig` M�Whi � UAU]XFfgf ah` Z]M3i��-\&WQj a kCZ]M�Y±Z ���JIF� j I&� kwj � XwiCM^U}W
f `]a x ` W�N
j a XFkCZ]M `3� U]Z!W�Z]XgU ` M%x � UVZ]M ` U
Wskwi tho ` M%x � U]ZVM ` U{§��FXFZ�r I�f I \CU � j%W ��` M%x � UVZ]M ` U « � � k M�Whj I j!\Fj � M � XFf Z a p � kgU]Z ` Xwj!Z ��a kFU&W ` M � M^Z�j I M�i
��`Va N$Z I M�W3�qW ��� W�� � MJZ Ig` M�WhiCU � k W `Va XFkwi-� `Va � � k � W�U IF��a kL�Cd U � kFx � M�Z IF` M�Whi j%Wsk M%�qM^k-ZVXwW ��� \ � X ` k � U I
W ��� Z I M � UVU]XFM3i � kFUVZ ` X0j!Z ��a kgU � k Z I W�Z j�\±j � Mh� � Z � U[j ��a U]M�Z a Z I M�³FX ���LeC� N�X � Z!W�kFM a XFU � U]U]XgM�N a i±M �²� k
1 H ! 4 uB0<6 ���JIg� j I�� U�Z I M ��` N a UVZ¢j a N�f � M!Y�N a i±M � Z a�� N�f � M%N�M%kCZ � �FXgZ �JIF� j I8a °²M ` U¢Z I M[�0M%U]Z � kFU � x I Z
� kCZ a N�X � Z � Z IF` M3WqiCM�i�f a ZVM%kCZ � W � �
dQ�qW ��� W�� � M&Z IF` M3WqiCU�W ` M8Z Iga U]M �JIF� j I W ` M ` M%U � iCM%kCZ a k�Z I M�f `]a j!M^U]U ah`�� k W ` XFkFk � kFx­U]Z�WsZ]Mq�Dd

Z IF` M�Whi�j%W�k��wM ` M^U � iCM%kCZJ�FXFZ � k�W�UVXFU]f0M%kwi±M�i UVZ�WsZ]M i±XFM�Z a W�U]\Ckwj IF`Va k ��¦ WsZ ��a k­§ ��a j]� � �wW `]`V� M `�� ����� «^�
Wskwi a k � \ ��aq` fwW ` W ��� M � WsfFf ��� j%W�Z ��a kFU�§ � M i � i�k a Z�U � N�X � W�ZVM I M ` M Z I M � N�fwWqj!Z as� j a kCZ]M�Y±Z�U �J� Z!j I M%U « �
¤QX ` UVZ]Xwi±\ � WsU ��a j!XFU]M3i a k8� ` W�kwj I f ` M�i � j!Z ��a k � U a�� M j a N8fwW ` M�i{Z IF` M%M�i � °²M ` M^k-ZJUVZ ` W�Z]M^x � M%U 8

( �Q�)����,<$;�Q�)�
�
� Wskwi ,<$
	-���
� ����M � M ` M � kFUVf ��` M�i �-\ Z I M ��d[x�f ` M�i � j!Z aq`�� k 1 E&_ uqos�B6]� � Z I WsU�Z I M
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WhiC�qW�kCZ�WsxqM a�� �wM � kgx�U � N8f � M � W�k0i U IFa X � i�W ����a�� Z I M�f ` M3i � j!Z ��a k � k a kFM�j!\Fj � Mq� � Z&U Iga X � i ` M�iCX0j!M
Z I M `]� U]� as� �wWqi�f ` M�i � j�Z ��a k�iCXFM�Z a Z I M�XFUVM as� k a k XFf²iFWsZ]M�i­Z�Ws� � M%U �0�JIF� j I � U � N�f ah` Z!W�kCZ[W�U � M
i a k a Z¢iCM�W �w�J� Z I Z I M[kCXFN��0M `�as� j!\Fj � M%U�k aq` N�W ��� \�kFM�j!M^U]U�W ` \ ��ah` Z I MQZ�W ` xqM^ZÝWhiFi ` M^U]UJj%W � j!X � WsZ ��a kL�
d U�j I M^N�W�Z � j ` M%f ` M^U]M%kCZ�WsZ ��a k as� Z I M f ` M�i � j!Z ��a k N8M�j I Wsk � U]N�U � U�x � �qM^k � k�®wxhX ` M�rw� HJI M ( �7�)�
W � x aq`V� Z I N¬§ ����� XFUVZ ` WsZ]M�i¡®wxqX ` M�o «�� U[W�U ��� x I Z � \�N a i � ®wM3i��qM ` U ��a k as� Z I M&o3��� � Z¢U!W�Z]X ` W�Z � kFx8j a Xgk-ZVM `
U!j I M%N8M�f `Va f a U]M3i8�C\ e N � Z I 1 4Ae p�r<6]� � k ,<$;�Q�)������� Z I M _�¨JH�� U � kwiCM!YFM�i �J� Z I Z I M&j a kwj^W�Z]M^kwW�Z ��a k as�
Z I M ��a�� M%UVZ aq` i±M ` � � Z]U as� Z I M¡WhiFi ` M%U]U �J� Z I Z I M IF� U]Z aq` \ ` M^x � U]ZVM ` 1 _�e RQuqo76 �JIF��� M � k ,;$
	-�����^� Z I M
� kwiCM�Y � U[Z I M��[¤�R as� Z I M IF� UVZ aq` \ ` M%x � UVZ]M `n�J� Z I Z I M ��a�� M `[ah` iCM ` � � ZVU as� Z I M¡WhiFi ` M^U]U 1!> j%³Duqt 6Ø�
,<$;�Q�)����� Wskwi ,;$
	-����� W ` M&kwWsN8M%U � k-Z `]a iCXwj�M�i��-\�> j%³0W `V��� kFx � kD1!> j%³Duht<6]�
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concat

³ � xhX ` M�r#8 ` M%f ` M%U]M^k-Z!W�Z ��a k a�� Z I M ( �7�)� §�d « W�kwi ,<$
	-���
�]©-,;$;�7� �
��� § ª¢« f ` M�i � j!Z ��a k

� I M%k<R
M%Z]X ` k�d iFi ` M%UVU e Z!WqjV�CU8§�RJd eg« W ` M�f ` M^U]M%kCZ ��� M8XFUVM�i7O�o­M%kCZ `V� M^U�U]Z�WhjV�-U8WsU � k�Z I M
� !�c ogOqO�vsr 1àc aq` u�r�6 �C�JIF� j I U IFa X � i�fwM `Ø��aq` N � M ��� Wskwi � U[W�x aCa i�j a N8f `]a N � U]M �J� Z I j a N8f � M!Y � Z�\
1 E*_ uqo��-6Ø�Cd UVZ�Whj]� � U � N�f � M%N8M^k-ZVM�i�W�U[W�j ��` j�X � W `J` M^x � U]ZVM ` ® � M �g�JIF� j I N8M3W�kFUJZ I W�Z �JI M%k Z I M�M%kwi
as� Z I MQ® � M � U ` M3Wqj I M�i � UVZ�WqjV��j%W�k j a k-Z � k-XgM*WsZ¢Z I M&�0M%x � kFk � kgx �h�J� Z I Z I M aq� iCM ` iFW�Z!W�i � U!j%W ` iCM�i��C\
Z I M&kFM �7a kgM%U�� HJI XgU � Z I M � W�U]Z&O3o ` M%Z]X ` k WhiFi ` M^U]U]M^U*W ` M�W ��� W3\CUJW3�qW ��� W�� � Mq�
��MJUVXFfFf a UVM�i�Z I W�ZJW�Z�Z I MQf ` M�i � j�Z ��a k�U]Z!W�xhM a�� Z I MQf � fwM ��� kFM �C� MQ�-k a��<�JIg� j I � � kwi a�� � ` W�kwj I� M I W3�hM�§�j a k0i � Z ��a kwW ��� j a kwiÞ�wW ��� W3\CU¢Z!W��qM^k ah` kFM^�qM ` Z�W��hM%k �3b XFN8f � j%W ���Laq`J` M%Z « � � Z � UJf a UVU � � � M �¥�

Z I M � kFUVZ ` Xwj!Z ��a kFU W ` M&f ` M�iCM�j a i±M�i i±X `]� kFx�Z I M � M%Z�j I UVZ�W�xhM � WsU � Z � U ��` M��hXFM%kCZ � \�i a kFMnk a�� §(> �]_�e
RQpBIBI%I � ����� «%�haq`[�¥� Z I M � k �4aq` N�W�Z ��a k � UJ�qM%fFZ � k�Z I M ª�H[ª W � Z]M ` Z I M�® ` UVZ a j%j!X ` M%kwj�M a�� Z I M&� ` W�kwj I
§ �JIF� j I�� kwiCX0j!M%U W � W�X � Z ��aq` Z I M*® ` UVZ a j^j!X ` M^kwj!M « �
��MQ®wZVZ]M�i�Z I M&U ��¦ M a�� Z I M ª�H[ª Whj%j aq` i � kFx�Z a Z I M&kCXFN��0M `Ja�� U � N�X � Z�WskFM a XFU¢Z IF` M3WqiCU �w�J� Z I W

�wWsU]M a�� 0FO�o�M^k-Z `]� M%U�f0M ` Z IF` M�Whi²� HJI M ª�H[ª�� UQr�� � W3\�UVM%Z WsU]U a j � WsZ � �qM �g�J� Z I W 4 R�� ` M%f � Whj!M%N8M^k-Z
f aq��� j!\C� HJI M _�¨
H&���JI M%k�f ` M%UVM%kCZ �JI W�U�W�U ��¦ M a�� r Iquqv­M%kCZ `V� M%U�N�X � Z � f ��� M�i �C\�Z I M kCXFN��wM `�as�
Z IF` M�WhiCU Wskwi � U[i ��` M�j!ZØ�´N�W�fFf0M�i²�

KLK$Û
M;N
OQP7R



O<I ������
�<$
�����Q��� �+���	��
 �������� � ��
Q���
�


���� � ����"�$ � �  ����

��M�XgU]M�i�Z ��a i � °²M ` M%kCZ�� � kwiCU as� �wM%k0j I N�W ` ��U]M `V� M^U}i±M%fwM^kwi � kFx a k a X ` x a W � � HDa U � N�X � W�ZVMLf `Va � � M%N�U
as� U I W `]� kFx � k7N�X � Z � Z IF` M�WhiCM�i M%kC� ��`]a kgN8M%kCZ ��� M�XFUVM�i�WsfFf ��� j%W�Z ��a kFU as�¡eF_ 4 d eF¨ o 1 ��¤ H
	 uB076
1 e � �&uho76Ø� eF_ 4 d eg¨ o � U¢WQU]M%Z as� f0W ` W ��� M � WsfFf ��� j%W�Z ��a kFU ��aq` U I W ` M3i�N8M%N aq` \�W ` j Ig� ZVM�j!ZVX ` M%U �J`]� ZVZ]M%k
� k e Z!W�k ��ah` i �
k � �qM ` U � Z�\¡WskwinXFU � kFx _ d�RH>�d[c e � � Z¢j a �hM ` UJW � W ` xqM�®wM � i as� j!X `]` M^k-Z � \�M%kwj a XFkCZ]M ` M�i
U!j � M%kCZ � ®¯j&WsfFf ��� j%W�Z ��a kFU��

³ aq` N�X � Z � f `]a x ` WsN�N � kFxJfFX ` f a U]M �C� MJXFUVM�i8WsfFf ��� j%W�Z ��a kFU a��LeF_ 4 d eF¨ o&W�k0i a��Le fwM3j%uqon�wM^kwj I �
N�W ` �CU�1 �Q� Yguho76]� HJIF� U � WsU]Z8UVM%Z a�� W�fgf ��� j^W�Z ��a kFU � W�U��FX ��� Z��-\ eF_ !�c § e Z�WskwiFW ` i _ M `��4aq` N�W�kwj�M
!D�qW � XwW�Z ��a k�c aq` f ah` W�Z ��a k « WsU¡W�U]Z�WskwiFW ` i�f0M `Ø��aq` N�W�k0j!M8M%�qW � XwW�Z ��a k f � WsZ ��ah` N ��ah` N � j `Va f `Va j�M%U��
U aq` U3� � Z � kwj � X0iCM%U�W�N � Y a��[� kCZ]M%xhM ` W�kwi­µ a W�Z � kgx f ah� k-Z�f `Va x ` W�N�U�� H Ws� � M O�x � �qM^U�W ��� U]Z as� Z I M
�0M%kwj I N�W ` �CUJXFUVM�i � k8Z I M&U � N�X � WsZ ��a kgU��

Õ���
���å]â3Ô�Ë]Ì Í¿á^ã-Ë Ô�ËVÌ�åØÎ�ÙàãqÍÏÙÚâ!Û
å]â��Jã�Î�Ë]Ì4Ì ÙàÛ�Í åVâ��Jã�Î�Ë]Ì4Ì¿ÙÚâ!Û���ÊCË��JãCË�ß����sÙÚÑ��±â!íFÐ�����è�ä�ßÚË
Ó%ßàÙÚÌÏã ÙàÛ�Í ßàÙÚÌÏã[ÙàÛ�Í4Ë�Î4ã�Î´ËVÍ�ËØÎ±â�Û ÍÏêqË ��!^ÒqË]ËØÛqÌCã�Î�â!×�ßÚË��Ë]ÌÏã�Î´ËVÌ�Ì4â ÙàÛ�Í �JÙàÛ�Ù��JÙÚïVË]ÌC×Câ�â�ßÚË]Ð!Û�íÚÒ�ÛqåVÍ¿ÙÚâ!ÛqÌ
Ë]Ð!Î í¥ã ÌÏÙ���Ò�ßÚÐ%Í�ËVÌCã�Î�â!ãqÐ%ç%Ð%ÍÏÙÚâ!Û¢â�í±Ì4â!Ò�ÛqÔ�Ì0ÙàÛ�Ð!Û[ÙàÛ�ÛqËØÎ¯ËVÐ!Î��[â�Ô�ËØßÍ�â��[åVÐ%Í4Ñ í¥ã Ñ^Ë]å]Í4â!Î4ÙÚï]ËVÔ"�[ËVÌ¿ê[ç%ËØÛqË�Î�Ð%ÍÏÙÚâ!Û¢ã�Î�â%ç!Î�Ð��
# Ð!Ñ%Ë�$ í¥ã Í # âJÔ3Ù��[ËØÛqÌ¿ÙÚâ!ÛqÐVß�Ì¿Ù���Ò�ßÚÐ%ÍÏÙÚâ!ÛJâ!íCã�ßÚÐ%Ì%�[Ð}ã�êqË�Ûqâ��[ËØÛæÐÕ��wÊ ��Õ3Ü­å]â3Ô�Ë]Ì Í¿á^ã-Ë Ô�ËVÌ�åØÎ�ÙàãqÍÏÙÚâ!Û
&-Í '�ËØÎ�ÛqËØß��Úí¥ã(� åVâ��Jã�ßÚË]Ó)�*�%+ Ñ%Ë�Î�ÌÏÙÚâ!Û[â!íFÍ¿êqËAÎ�Ð%Ô3ÙÚÓ,�.-}Û ÌÏÙÚÓJÌ�Í4Ë�ã0/�/�1ßàÒ '�ËØÎ�ÛqËØß��Úí¥ã(� Ê32�í�Ð%å]Í4â!Î4ÙÚï]Ð%ÍÏÙÚâ!ÛÎ´Ð%Ô3ÙÚÓ '�ËØÎ�ÛqËØß��ÚÙàÛ�Í�� ÙàÛ�Í4Ë]ç%ËØÎwÎ�Ð%Ô3ÙÚÓ�Ì�â!Î�Í0ã�Î�â%ç!Î�Ð��
×qÐ!Î�ÛqËVÌ Ð!ã�ã�ßàÙ¿ì4�¥íÚã(� R5�.+>ÌÏÙ��¢Ò�ßÚÐ%ÍÏÙÚâ!Û â!í ×Câ�Ô3ÙÚËVÌ�ÙàÛæÍ4Ë�Î�Ð%å]ÍÏÙÚâ!Û�Ì ÒqÌÏÙàÛqç7è²Ð!Î�ÛqËVÌ%�¿ÜÞÒqÍ

�[ËVÍ¿êqâ3Ô
å4êqâ!ßÚË]Ì6'æá Ð!ã�ã�ßàÙ��¥ÙàÛ�Í7� ×�ßÚâ3å8'�ËVÔ¢ÌÏãqÐ!Î�Ì�Ë"�gêqâ!ßÚËVÌ%'�á"�[Ð^Í¿Î4ÙÚå]Ë0í�Ð%å]Í4â!Î4ÙÚï]Ð%ÍÏÙÚâ!ÛÑ%â!ßàÎ�Ë�ÛqÔ Ð!ã�ã�ßàÙ¿ì4�¥íÚã(� R5�.+­Ñ%â!ßàÒ4�[Ë²Î�Ë�ÛqÔ�ËØÎ�ÙàÛqçÞÒqÌ¿ÙàÛqç�Ð�Î´Ð!áJå]Ð^Ì�ÍÏÙàÛqç�Í4Ë]å4ê�Û�Ù9!^ÒqË
Î´Ð!á3Í¿Î�Ð%å]Ë Ð!ã�ã�ßàÙ¿ì4�¥íÚã(� R5�.+­Ì�åVË�ÛqË²Î�Ë�ÛqÔ�ËØÎ�ÙàÛqçAÒqÌÏÙàÛqç¢Ð�Î�Ð�áJÍÏÎ�Ð%å�ÙàÛqçDÍ4Ë]å4ê�Û�Ù9!^ÒqË
# Ð%Í4Ë�Î4Û Ð!ã�ã�ßàÙ¿ì4�¥íÚã(� ËVÑ!Ð!ßàÒqÐ%Í4Ë]Ìhí�â!Î�å]ËVÌFÐ!ÛqÔ�ã-â%Í4Ë�Û�ÍÏÙÚÐ!ßÚÌCâ�åVå�Ò�Î4ÙàÛqç²â�Ñ^Ë�Î²Í¿Ù��[Ë0ÙàÛJÐ¢Ì4á3Ì�Í4Ë��

â�í # Ð%Í4Ë�Î��[â!ßÚËVå�Ò�ßÚËVÌ

H Ws� � M�O%8 ª M%k0j I N�W ` �CU a��}e fwM�j^uqo8Wskwi eF_ 4 d eF¨ o�XFU]M�i � k�Z I M�U � N�X � WsZ ��a k
HJI M�f `Va x ` W�N�U � M ` M�j a N�f ��� M�i a k e fwW ` j!U]Z!W�Z ��a kFU�§�o � O<I aq` oBI « XFU � kFx�xCj%j aq`Q� � �F�0�J� Z I Z I M

UVZ�W�k0iFW ` i a fFZ � N ��¦ W�Z ��a k�� a �C��M�XFU]M3i � W�U a�� Z]M%k W�UQf a U]U � � � M � Z I M&U]Z!W�kwiFW ` i � kFfFXFZVU ` M�j a N�N8M%k0iCM�i��ah` Z I M e f0M�j%uho�Wskwi�Z I M eF_ 4 d eF¨ o&UVM `]� M%U3� � Z � WsU�M%UVfwM�j � W ��� \�k a Z�Z I M j%WsU]M �C� k�Z I MQfwW ` W ��� M � UVZ]XwiC\ �
��ah` �
���7���
$���ah`J�JIF� j I � MnU � N�X � W�ZVM�i a k � \�pFO3uqo�� a i � M%U&§ � kgU]Z]M3Wqi as� UVZ�WskwiFW ` i�O3vqthp�r�XFU]M�i � k�Z I M
N�X � Z � f `]a x ` WsN8N�M�i�fwW ` Z « Wskwi ��aq`;:���� ���7��� W�k0i �
� �<�(���B�
�
��ah`&�JIF� j I � M�XFUVM�i 	5���%��<($;�
���)���%�B�>= � (
Wskwi �=�
��?5�<�A` M%UVfwM�j�Z � �qM � \ W�U � kFfgXFZ]U3�
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� # �­�%�¢���­����'������ � � ��� �����������n�

��M�® ` U]ZQM!YwW�N � kgM[Z I M&�wM I W3� ��ah`[as� Z I M&Z IF` M%M�� ` W�kwj I f ` M�i � j!Z ��a k U]Z ` WsZ]M%x � M^U a k W �¢ah` � ��a Wqi�j ah` �
` M%U]f a kwi � kgx�Z a W�N�X � Z � f `Va x ` W�N�N � kFxJf `Va j�M%U]U � kgxw�C��MJXFUVM�i�UVM%�qM ` W � WsfFf ��� j%W�Z ��a kFU � U]U]XgM�i ��`Va N Z I Me f0M�j%uho�§´j a N8f ` M%UVU � M�W `�� M^U]f ` M%U]U aw� Z a N�j%W�ZV� �%� W3�qM;0�W�k0i�Y ��� U]f « W�kwi eF_ 4 d eF¨ o&§4�wW ` kFM%U � j IFah� M^U]�C\ �
°²Z[W�kwi � X « f0WqjV�qW�xhM%U�� HJI M eF_ 4 d eF¨ o�W�fFf ��� j%WsZ ��a kFU � M ` M ` XFkFk � kgx ��ah` W a kgM f `]a j!M%UVU aq` N�Whj Ig� kgM �
� � Mq�Fk a Z[f0W ` W ��� M � �F³ aq` M3Wqj I W�fgf ��� j^W�Z ��a k � Z I M*® ` UVZ 0%I�N �������Úa k � kFUVZ ` Xwj!Z ��a kFU � M ` M � xqk ah` M�i�Wskwi � M
U � N�X � WsZ]M�i{Z I M ��ah����a��J� kFx�O<I�N �������¥a k � kFU]Z ` Xwj!Z ��a kFU3�
³ � xqX ` MH0QU IFa�� U�Z I MJUVZ�W�Z � j�� ` Wskwj I M%U ��a XFk0i � k�Z I MJZ ` Whj!M%U3�F³ ah` W*x � �qM%k�f `Va x ` W�N � Z IF� U�kCXFN��0M `� UJ®gY±M3i�Wskwi j%Wsk��wM�j a XFkCZ]M3i��C\ ��aCa � � kFx¡WsZJZ I Mnf `]a x ` WsN � HJI M&Z a Z�W � kCXFN��0M `�� UQx � �qM^k8�0M%Z � M^M%k

� ` WqjV�qM^Z]UJW � ZVM ` Z I MJkwWsN8M as� Z I M��wM%k0j I N�W ` �²� �
�<�(� �F` M%f ` M%UVM%kCZ]UJZ I M[j a kwi � Z ��a kFkwW � � ` W�kwj I M^UÝW ��� W3\CU
ah` kFM%�qM ` Z�Ws�qM%kA�

call
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ret
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(387) (262) (235)

³ � xqX ` M 058Fi � U]Z `]� �FXFZ ��a k a�� U]Z�WsZ � jQ� ` Wskwj I�� kgU]Z ` Xwj!Z ��a kFU

��MQU � N�X � W�ZVM�i8W�j � W�UVU � j%W � U � kFx � M%Z IF` M�Wqi±M�i�§��gXFZJU]XFf0M ` U�j%W � W `�« W ` j IF� Z]M�j!ZVX ` M�§¿®0xqX ` M*v «%� W�Z �¢a �
iCM^x ` M^M�N�X � Z � Z IF` M�WqiCM3i W ` j IF� Z]M�j�Z]X ` M §¿®0xqX ` M �q« W�kwi�W ��a X ` �]iCM%x ` M%M�N�X � Z � Z IF` M�Wqi±M�i W ` j IF� Z]M3j!Z]X ` M
§Ï®wxqX ` M p « �J³ aq` M3Wqj I W�fgf ��� j^W�Z ��a k �D� M�M!YFf ` M%U]UVM�i7Z I M�f0M ` j!M^k-Z!W�xhM a�� �wWhi�� ` W�kwj I f ` M�i � j!Z ��a kFU
j ah`]` M%U]f a kwi � kgx Z a Z I M�i � °¯M ` M%kCZ�f ` M�i � j�Z ��a k�UVZ ` WsZ]M%x � M%U�� HJI M�U ��¦ M%U a�� Z I M�f ` M�i � j�Z ��a k�Z!W�� � M%U�W ` M
�hM%fFZ�f `]a f ah` Z ��a kFkwW � Z a Z I M�k-XgN��wM `Jas� Z IF` M�WqiCU �²�J� Z I W��0W�U]MnfwM ` Z IF` M�Whi a�� 0FO�o�M^k-Z `]� M%U ��ah` Z I M
ª�H[ª Wskwi�r Iquhv�M%kCZ `V� M^U ��ah` Z I M _�¨JH �"!�Whj I M^k-Z ` \ � k�Z I M _�¨
H j aq`]` M%U]f a k0iCU[Z a W�o&� � ZVU[j a Xgk-ZVM `
§Ï®wxqX ` M¡o « � � k�Z I M ( �7�)� � ` Wskwj I f ` M�i � j!Z ��a k W � x aq`]� Z I N � Z I M _�¨
H
� U[fwW ` Z a�� Z I M ª�H[ªQ� W�kwi�Z I XFU
I WsUJZ I MnU�W�N�M[kCXFN��0M `�a�� M^k-Z `]� M%U�W�kwi � UJr�� � W3\�UVM%Z[W�UVU a j � W�Z � �qMq�
³ � xqX ` M[vnU IFa�� U ����ah` M�Whj I W�fFf ��� j%WsZ ��a k�M�Y±M3j!XFZ � kFx�W ��a kFM � Z I M ` W�Z ��a&a�� �wWhi�� ` Wskwj I f ` M�i � j!Z ��a kFU

j ah`]` M%U]f a kwi � kgx8Z a Z I M&Z IF` M%Mnf ` M�i � j�Z ��a k UVZ ` W�Z]M^x � M%U �g�J� Z I W�kwi �J� Z Iga XFZ[W�RJM%ZVX ` k­d iFi ` M%U]U e Z!WqjV�
§�RJd eg« � � k�Z I M8�qM^\-U �����	��<($&` M � M ` U�Z a W�U � N8f � M�� ` W�kwj I f ` M�i � j!Z ��a k�U!j I M%N8M �J� Z IFa XFZ&U]Z!WqjV��W�k0i
�	����<�
 ( Z a Z I M&XFUVM as� W8O3o3�]iCM%M%f RJd e �
dQUJM!YFfwM3j!Z]M�i �0��aq` W�U � kFx � M%Z IF` M�WhiCM�i�M�Y±M3j!XFZ ��a k � Z I M ,<$�	5���
� UVZ ` WsZ]M%xh\ � UJZ I M��wM^U]Z�fwM `���ah` N � kFx ��J� Z I ,<$;�Q�)�
�
����aq����a��J� kFx8j ��a UVM � \-� � k�N a U]Z a�� Z I M�j%W�UVM%U � Z I M8�0M%UVZ ,<$
	-���
� Whj Ig� M^�qM%U � M%U]U&Z I W�k 0BJ

as� �wWqi�f ` M�i � j�Z ��a kFU3� HJI M�U � N8f � M%UVZ ( �7�)� U!j I M%N8M � U a XFZVfwM `���ah` N8M3i �0�J� Z I N ah` M��qW ` \ � kgx8Wqj%j!X ` Wqj�\

KLK$Û
M;N
OQP7R



O3o ������
�<$
�����Q��� �+���	��
 �������� � ��
Q���
�

2bit-s 2bit-12 gselect-s gselect-12 gshare-s gshare-12
ba

rn
es

ch
ol

es
ky

co
m

pr
es

s

ea
r

es
pr

es
so fft lu

to
m

ca
tv

w
av

e5

xl
is

p

m
is

pr
ed

ic
tio

n 
ra

tio

0.00

5.00

10.00

15.00

20.00
20.5 20.4 20.8 20.1

³ � xhX ` M&v58²O�Z IF` M3WqiCU �wª�H[ª�as� 0FO3o&M^k-Z `]� M%U �¯_�¨JH7a�� r Iquhv&M%kCZ `]� M%U

Z I W�k�Z I M�Z ��a f ` M%� ��a XFU�UVZ ` WsZ]M%x � M%U � Wskwi ��ah` U]M%�hM ` W � �wM^kwj I N�W ` �CU �3I WsU�N � U]f ` M�i � j!Z ��a k ` W�ZVM%U�x ` M�W�ZVM `
Z I W�k�O;I%J��
���L¸$���8y�����·-�7��»��L~3·
	²~ HJI M�R
d e�I WsU W��qW `]� W�� � M � N8f0Wqj!Z a k�N � UVf ` M3i � j!Z ��a k ` W�Z ��a U �
iCM^fwM%k0i � kFx a k�Z I M ` XgkFk � kFx8W�fgf ��� j^W�Z ��a kL� HJI M ` M � U[k a x-W � k ��ah` �����Q����$Jaq` �
���
?#����$�$ �FXFZ�tBIBJ Z a
0%IBJ a�� N � UVf ` M3i � j!Z ��a k ` M�iCXwj�Z ��a kFU�W ` M a �FZ�W � kgM�i ��ah` ��� �)$�? �D³ aq`�� �Jaq`�� �C� Z I M ` M%UVX � Z]U8W ` M8M^�qM%k
N aq` M � N8f ` M%U]U � �hM �C�J� Z I N � UVf ` M�i � j�Z ��a k ` W�Z ��a UJN aq` M[Z I W�k I W � �hM�i²�
HJI M�XFUVM � X � kFM^U]U as� Z I M�U]Z!WqjV��iCM%f0M%kwiCU&x ` M�WsZ � \ a k�Z I M�iC\CkwWsN � j � kCZVM `]� Wqj � kgx a�� Z I M �
����� W�k0i

�
�
��� kgU]Z ` Xwj!Z ��a kFU��Dd$f `V� �qWsZ]M�U]Z�WhjV��fwM ` j a kCZ]M!YFZ � U�kFM^M�iCM�i U � kwj�M�W�U]Z�WhjV� � U�W­Z�\-f � j^W ��` M%U a X ` j!M
Z I W�Z&j%WskFk a ZQ�wM�U I W ` M3i �0M%Z � M%M%k�U]M%�hM ` W � Z IF` M�Wqi±U�� � kwiCM%M3i �²� k W�U]Z!WqjV� � iFW�Z!W�N�Wsk � fFX � W�Z ��a kFU¢W ` M
` M�iCXwj!M3i�Z a fFXFU I W�k0i�f a f a fwM ` W�Z ��a kFU a k�Z I M�Z a fL� HJI M&j aqI M ` M%kwj�M a�� Z I MQU]Z�WhjV� � U a k � \�x � �qM%k��C\
Z I M aq` i±M `¢as� �
���+� Wskwi �
�
�F� kFUVZ ` Xwj!Z ��a kFU � k�Z I MQf `]a x ` WsNlj a iCMq� ª \�N � Y � kgx[U]X0j I�� kFU]Z ` Xwj!Z ��a kFU ��`Va N
UVM%�qM ` W � Z IF` M3WqiCU �La kFM�j%Wsk k a���a kFxhM ` N�W � kCZ�W � k�Z I M8j a kFU � UVZ]M%kwj�\ as� Z I M�iFWsZ�W ah` iCM ` � k Z I M�U]Z�WhjV�
Wskwi�Z I M � kFU]Z ` Xwj!Z ��a kFU aq` iCM `�� k�M3Wqj I8� kwi � � � iCXwW � Z IF` M3Wqi²�C¤QZ I M ` U � N�X � W�Z ��a kFU I W3�hMJU IFa�� k�Z I W�Z�Z I M
xCW � k � k8f0M `���ah` N�W�kwj!M �JI M%k�U IF�¥� Z � kgx Z a W�tqoæ�Øi±M%M%f8UVZ�Whj]� � U��qM ` \�U]N�W ��� �-O3o3�]iCM%M%f�RJM%ZVX ` k�d iFi ` M%UVU
e Z!WqjV� ��aq` �CU¡W ��` M�Wqi±\ �qX � ZVM � M ��� Wskwi � U�j I M�W�f�Z a � N8f � M^N8M%kCZ�� HJI XFU �D� M �J������� W�Z]M ` WsU]U]XgN8M�W
O3o3�]iCM%M%f R
d e fwM ` j a kCZVM!YFZ��
$ 

%4~�
��D��»��0���"� ��
���������»L�s·F|�|�
���� ��M�k a�� M!YwW�N � kFM ` M^U]X � Z]U a �FZ!W � kFM�i �JI M^k�U]M%�hM ` W � Z IF` M�WhiCU
W ` M&U � N�X � Z!W�kFM a XFU � \�M!YFM�j!XgZ]M�i²� � k Z I M ��aq����a��J� kFxQ®wxqX ` M%U � Z I M&kwWsN8M as� W �¢ah` � ��a Wqi � U[Z I M�j a k0j%W3�
ZVM%kwW�Z ��a k as� Z I M�® ` U]ZQZ �¢a�� M%ZVZ]M ` U as� Z I M � kC� aq� �hM�i�W�fFf ��� j%WsZ ��a kFUQ§ �4aq` M!YwW�N�f � M ���
�B��	 j ah`]` M%U]f a kwi±U
Z a Z I M&M�Y±M3j!XFZ ��a k as� �����Q����$��J� Z IA�
	5���)�
$�� �%« �
³ � xqX ` M%U � W�kwi­p8U IFa�� Z I W�Z�Z I M�U � N�X � Z�W�kgM a XFUQM!YFM�j!XFZ ��a k a�� o8W�k0i M%�hM%k�r8Z IF` M3WqiCU&M�Y Ig� � � Z

Z I M�U�WsN8M��wM I W3� ��ah` W�U �J� Z I�a kFM Z IF` M3Wqi²� HJI M ` M � U8k a x ��a �wW �[� kwj ` M�W�UVM�k aq` iCM�j ` M�W�UVM a�� Z I M
N � UVf ` M3i � j!Z ��a k ` W�Z ��a U ��ah` Z I M�Z IF` M%M�f ` M�i � j�Z ��a k&U!j I M%N8M^U}Wskwi�Z I M ,<$�	5���
� U!j I M%N8M��hM%M%fFUDf0M `��4aq` N � kFx
Z I M&�0M%U]Z3�

���LK����



���������
	��
�
�
��������������������������� �!�"���#�����%$'&�� �!�(�)��	*�
���%���+�-, O�t

2bit-12

gselect-12

gshare-12

ba
ch

ch
lu

co
ea

co
es

es
to

ffb
a

ffl
u

to
w

a

xl
ea

xl
w

a

m
is

pr
ed

ic
tio

n 
ra

tio

0.00

5.00

10.00

15.00

20.00

³ � xqX ` M � 8FonZ IF` M�Wqi±U �²ª�H[ª�a�� O;Iho�r�M%kCZ `]� M%U �w_�¨
H�as� pFO�uho�M%kCZ `V� M%U
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³ � xqX ` M&p58Cr�Z IF` M�Wqi±U �²ª�H[ª a�� oBIsr-p�M%kCZ `]� M%U �²_�¨
H�as� O3v��8M^k-Z `]� M%U

¤QkFM I W�U�Z a �0M¡j%W ` M � X � k a Z�Z a j a N8fwW ` M�i ��` M�j!Z � \ Z I M ` M^U]X � Z]U a �FZ!W � kFM�i ��aq`�a kFM�Z IF` M3Wqi�W�k0i
��ah` Z �¢a�aq`���a X ` Z IF` M3WqiCU3� � kwiCM^M�i � Z I M�N � UVf ` M3i � j!Z ��a kgU a�� Z I M&i � °²M ` M%kCZ�W�fFf ��� j%WsZ ��a kFU�i a k a Z I W3�hM
Z I M�U�W�N�M � M � x I Z � k�Z]M ` N8U as� k-XgN��wM `na�� � ` W�kwj I�� kFUVZ ` Xwj!Z ��a kFU�� � k aq` i±M ` Z a M%�qW � X0W�Z]M�Z I M � N��
fwWhj!Z a�� U � N�X � Z!W�kFM a XFU[M�Y±M3j!XFZ ��a k � M � Z I M ` j a kFU]Z ` Xwj�Z � �qM aq` iCM%U]Z ` Xwj�Z � �qM �D� M I W3�hM�j a N8fFXFZVM�i­Z I M
N � UVf ` M3i � j!Z ��a k ` WsZ ��a U �JIF� j I���a X � i I W3�qM��wM^M%k a �gZ�W � kFM3i �JI M%k�Z I M��wM%k0j I N�W ` �CU a�� Z I M&i � °¯M ` M%kCZ��aq` � ��a WqiCU�W ` M�M�Y±M3j!XFZ]M3i�U]M �qXgM%kCZ � W ��� \-� � k ®0xqX ` M%U�u�W�kwi£O;I � 
�����© 
 ��` M%f ` M%UVM%kCZ]U ` M%UVfwM�j�Z � �qM � \
Z I M&U]M �qXgM%kCZ � W �¿© U � N�X � Z�W�kgM a XFU�M!YFM�j!XFZ ��a kL� HJI M ` M&W�fgfwM�W ` Z a �0M � M � i � °¯M ` M%kwj!M^U �0M%Z � M%M%k Z I M�Z �¢a
Z�\Cf0M%U a�� M!YFM�j!XFZ ��a k �0�JIF� j I N�M�W�kFUQZ I WsZ[Z I M ` M8W ` M � M � � kCZ]M ` Wqj!Z ��a kFU a�� Z I M�i � °¯M ` M%kCZ&Z IF` M�WhiCU � k
Z I M&Z�Ws� � M%U�§ _�¨JH&�wª�H[ª�«Ja�� Z I M�� ` W�kwj I f ` M�i � j!Z ��a k�XFk � Z��
HJI M ( �7�)� U]Z ` W�ZVM%xq\ I WsUÝW ` M%N�W ` �qWs� � MJU]ZVM�WqiC\��0M I W3� ��aq` �-³ `]a N
Z I MQ®wxqX ` M�O<I ��a kFM j%Wsk a �FU]M ` �qM

Z I W�Z � W � Z IFa XFx I �hM ` \ N � k aq`3� ,<$;�Q�)�
�
�JI WsU�Z I M N aq` M�µwXwj�Z]XwWsZ � kFx ` M^U]X � Z]U � U a N8M^Z � N8M%Unf a U � Z � �qM^U �
a Z I M ` Z � N8M^U�kFM%xCW�Z � �hM%U��0³ � kwW ��� \ � U � N�X � Z!W�kFM a XFU�M�Y±M3j!XFZ ��a k � U¢kFM^�qM ` kFM%x-WsZ � �qM ��ah`H,<$
	-�����^� W�kwi�j%Wsk
U a N8M^Z � N8M%U��wM&f a U � Z � �qMq�
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³ � xqX ` M&u58wj a N8f0W `]� U a k��0M%Z � M^M%k d�� ª W�kwi�d ª f ` M3i � j!Z ��a kgU ��ah` o�Z IF` M�WhiCU
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³ � xqX ` M�O;I58Fj a N8f0W `]� U a k��0M%Z � M^M%k d�� ª W�kwi�d ª f ` M3i � j!Z ��a kgU ��ah` r�Z IF` M�WhiCU

��y���� ��¼ $ 
 %4~ 
�~ �D��·C�w¼�
���� d[UVU]XFN � kgx8Z I M�XFUVM � X � kFM^U]U as� Z I M�RJM^Z]X ` k d�iFi ` M^U]U e Z!WqjV� ��`Va N
` M%U]X � ZVU a �FZ!W � kFM�i �J� Z I U � kFx � M%Z IF` M�Whi�M!YFM�j!XgZ ��a k � Z I M�f ` M^� ��a XFUDU � N�X � W�Z ��a kFU0XFU]M�i a kFM[O3o3�]iCM%M%f�RJd e
f0M ` j a kCZVM!YFZ��²³ � xhX ` M�OqO�U Iga�� U �g��aq` W ��a X ` �]iCM%x ` M%M�N�X � Z � Z IF` M�Wqi±M�i�W ` j IF� ZVM�j!Z]X ` M � Z I M�iCM3j ` M�WsU]M as�
Z I M�N � U]f ` M�i � j!Z ��a k ` WsZ ��a U a �FZ!W � kFM�i a �hM ` f ` M�i � j!Z ��a k �J� Z IFa XFZJU]Z!WqjV� �0�J� Z I Z I M�WqiFi � Z ��a k as� Z I M%UVM
O3o3�]iCM%M%f UVZ�Whj]�CU3��!AYwj!M%fFZ ��ah`Ja kFM �¢ah` � ��a Wqi � Z I M�i±M�j ` M3W�U]M^U¡W ` M�W ��� W3\CUJx ` M�W�ZVM ` Z I W�k�O<IBJ��5> ah` M
Z I M�x ��a �0W � f ` M3i � j!Z ��a k��0M�j a N8M%U&Whj%j!X ` W�Z]M � N aq` M�Z I M8WqiC�qWsk-Z!W�xhM&Z�Ws�qM%k ��`Va N¬Z I M�U]Z!WqjV�CU&x `Va�� U��
HJI XFU � Z I M&xCW � k ��ah` Z I Mn�wM%UVZ�fwM `Ø��aq` N � kFx ,;$
	5����� U�j I M%N�M � U[W�U IF� x I WsU tBI%J Z a 0%IBJ��Cd ���Aa�� Z Ig� U
j a kC® ` N8UJZ I M kgM�j!M%UVU � Z�\ a��D� N8f � M%N�M%kCZ � kFx a kFM&UVZ�WqjV��fwM ` j a kCZVM!YFZ��
HDa M^�qW � XwW�ZVM8Z I M � N�fwWqj�Z a�� Z I M�U ��¦ M a�� Z I M�U]Z!WqjV� �D� M I W3�hM�j a N8fwW ` M�i�Z I M�N � U]f ` M�i � j!Z ��a k

` W�Z ��a U a �FZ!W � kFM�i �J� Z I O�o3�]iCM%M^f�UVZ�Whj]�CUQ�qM ` U]XFU�tqo3�]iCM%M^f a kFM�§Ï®wxqX ` M�O�o « �
³ aq` W ��� Z I M �¢ah` � ��a Wqi±U � Z I M ` M � U�k a x-W � k � k0j ` M�WsU � kFx�Z I M RJd e U ��¦ M Z a tqog� ¨Ja�� M%�qM `3��� Z � U

M%UVU]M%kCZ � W � Z a XFkwiCM ` U]Z!W�kwi �¥� Z I M O�oæ�ØiCM^M%f UVZ�Whj]�CU�W ` M�W ��` M3WqiC\ UVXC��j � M%kCZ ah` �¥� tho�M%kCZ `]� M%U�W ` M�U]Z �����
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