
�����������	��

��������������������������� 
 �����!���"�#�$�������%�'&�(*),+!-
./��01�����!���32 
4&#565879���%0��:���%&#��;

<�=?>A@!BC>EDGFH>EIKJ <�=MLKBNLMOP>EQ�J RS>ATUOP>AI!VXW%=M=YW�D[Z
\�]�^`_3acbedgfUhCiEjGklfUmnj[fXo1fUaep�hGdg_SfUmHd

q f�jgrHmckl^%m�sutwvxhGpyfUz{tMmnvgdxkldxbedgf|^%} q f�jgrcme^�zl^y~`�
� p�k�}�pX�A�%�`�`�H��t?vxhGp`fUz

� _Xp�k�z?�P���np%hg�`p%m�� �Hk�rnpy_	�`�1j�v�� dgf�jgrcmekl^�mK� p`j`� k�z
����� �n�H�A�`���g�A�`�A���x�H�`���y�P�%� ���x¡A�K�G�%¢A�`£¥¤e¡%¦`§H¡��e�E�
�H�A�`���g�A�`¨A¨y¨{�g�`©K�?�H�A� �A���%���ª�g¡A�����[¢A�A£«¤P�U�H¡�¬e�

­�o1fUaep�hGdg_SfUmHd1^%}{®�p`dxref�_Xp`dxklj[v
q f�jgrHmckl^%m�sutwvxhGpyfUz{tMmnvgdxkldxbedgf|^%} q f�jgrcme^�zl^y~`�

� p�k�}�pX�A�%�`�`�H��t?vxhGp`fUz
� _Xp�k�z?�nmH�AfGz�zlfUh[�1dg¯n� dgf[j°rHmckl^`mP� p`j`� k�z

±u²�³�´%µ�¶H·A´`¸ tMm¹dxrcklv�anp%a�fUh9º�f�achGf�vgfGmHd�p�»`fGhG��achGpyj�dxklj�p�zSjUk�aHrnfGhGdgf�¯Adx¼½^�mHzl�
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dxrefU¼½p�k�hNj�fUz�z�bHzlp�h3j�^%mH»`fUhGvgpydxkl^�m9p�meÀ$ÊHmnÀHv1dxref�j�^%hghGf�j�d��Ëf��Xk�m�zlf�vgvÁdxrnp%m�p|vgf�jG¼
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@�W%èUí%DGLMþ�TULYécI¹ê�>AèXýxéHì�I�@ÙònëÙB1DGLMí%W%IîéPõ å éc=Y@îòPW%DUïPõ{>EI�@43¹>EïHI�W�D6587�9Gð:��O�W%ëÙOP>`úcW�þ�W%D��
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�H!cåI��� �
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èGécIM5Mûcû�9Gð
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ý½éHD1Q�écDGW3>E@�úH>AI�í�W%@�>ATGT�>Aí�Fnèyõî=YLMFcW3TGOîéHèGWXþ�DUW%èGW�IeTUW%@�LYI æ W%í%TULMéHI�ù�ð���O�LMè�>ATUT[>Aí�FX� è�TGLMQ�W
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í%éHQ!þ�=MW%ÿnLMTgëSLMèÁþîDGéHþ�éHDUTGLMéHI�>A=�TUé"ó×J�\ å >Aì�èUèÁW%=MLMQ�LMIP>ATULMéHI�è�éAýKQ9>ATUDGLMí%W%è¥éAý{èGLGF%W|éAý�>EòPécì�T
Jeôcô6]¹öîûyüîð ZW��O�LMè�=?>ATGTUW%D�>ATGT�>Aí�F >Eí%TGì�>A=M=MëÙì�èGW%è!éAúHW%DU@�W�$PIîW%@ èGënèUTGW%Q!èuéEý^PnìP>E@�D[>ETGLMí
WKPnìP>ATULMéHI�è1@�ì�DULYIîï�LYTUè�í%éHQ!þ�ì�T�>ATGLMécI�èyõcO�éAê1W%úHW%D`õ�TUO�W%DGW$LYè�Iîé�I�W%W%@ÎTGé�èUéH=MúHWXTUO�WXWKPnìP>��
TGLMéHIîèuTUéÙþPW%D°ý½éHDUQ í%DGënþ�T�>AIP>E=MëeèULMè?_ TGO�W�WDPeì�>ATGLMécI�è�>ADUW�éHI�=MëÙì�èUW%@ TUéÙþ�DGW%@îLYí�T�TGOîW
éHì�TUþ�ì�T�éEý{ý½ì�TUì�DGW|ý½D�>AQ!W%èyð
æ éH=MúnLMI�ï	éAúHW�DG@�W�$�I�W%@ÎèGënèGTUW%Q�è1éAýOPnìP>A@�D�>ATULYí|WKPnìP>ATULMéHI�è`_ >Aè�>	Q!W%TGOîée@�éEý�í%DUënþ�T��

>AIP>E=MëeèULMè�@�DGW%ê èGLMïHIîLa$�íy>AInTS>ETGTUW%InTGLMéHI�LMI�TGO�W�=MLMTGW%D�>ATGìîDGWHð:��O�LMèXQ�W%TUO�én@�OP>Eè3ò�W%W%I¹>Aþ��
þ�=MLMW%@uLMI�LMTUL�>E=M=Yë|ònëuVXLMþ�I�LMèÁ>AI�@ æ OP>AQ!LYD�TGéXTGOîW�&#V�<�þ�ìîò�=MLYí1FHW�ëuí%DUënþ�TGécèGënèGTUW%Q LMIb5Mû`ù�9Gõ
=?>ATGW�DSLMQ!þ�DGéAúcW%@�ònë(;1éHìîDGTGécLMèyõ�VX=YLMQ!éAú�õ � >AT[>EDGLMI{õK>AIî@ æ O�>AQ�LMD|LYIc5�ü�9GðXV�ìîDGTGOîW%D	ê1éHDGF
LMI�í%=Mì�@�W � ;1écì�DGTUéHLMèÁ>AI�@ � LMW%þ�DdF%ënFe� èÁí�DGënþ�T[>EIP>A=MënèGLMèÁéEýPò�=Méní�F	í%LMþ�O�W%DUè�5Mûyô/9°ð���O�W1Q�W�TGO�én@
OP>AèÁ>E=YèUéXòPW%W�I�>Aþ�þ�=MLMW%@�TGéXèGTUDGWy>EQ4í%LMþ�O�W%DUèyõcèGW%W�;1écì�DGTUéHLMè�êNécDGF	écIf��éAëHéní%DUënþ�T*5 ÷/9Gð	��OîW
í%éHQ!þ�=MW%ÿnLMTgëuéEý�Q�écèGT1éAý�TGO�W%èUW	Q�W�TGO�én@�è�èUW%W%Q�è�@îLa2�í�ì�=MTNTUé�W%úH>A=MìP>ETGWHð
�gI�TGOîLYè1þP>EþPW%D�ê1W3èUO�éAêÐO�éAê TGé�Q�éHìîIeT1>	í%LMþ�OîW%DGTUW%ÿnT��géHI�=Më�>ATUT[>Eí[F!éHI � ù�AHóîð���O�LMè

>ATUT[>Aí�F�DUWKPnì�LMDGW%è�>#ý½W%ê4@�é�F%W%IÙQ�LM=M=MLMèGW%í%écI�@�è|éAý�W%I�í%DUëeþîTGW%@ @P>ET[>�õK>EI�@ÙLMTGè	TULYQ!W	í%écQ �
þ�=MW%ÿnLMTgëÙLYè�>Aò�éHìîT�ónJTS!@�éHT�þ�DGén@�ìîí%TGè`ðg�gI èULYQ�ìî=�>ETGLMéHIîèSê1WÎQ9>E@�WHõ�éHì�D�>ETGT[>Eí�FÙý½écì�I�@
TGO�WXFcW%ë�LMIÎ=MW%èGè�TUOP>AI�>�èGW�í%éHI�@ÕéHI�>�þPW�DGèGécIP>A=�í%éHQ!þ�ì�TUW%Dyð�3ÙWXèGOîéAê TUOP>AT�TUO�W	>ATGT�>Aí�F
êNW$þ�DGécþPécèGW	écI � ù�AHó�í`>AI�ò�W	=MW%úHW�D[>AïcW%@�TGé�Q�écì�InT3>AI�>Eí%TGLMúcWu>ATUT[>Aí�F!W%úHW%I�éHI å	æ�ç
I�W%Tgê1éHDUFeè$TGOP>ETuì�èUW � ù�A�ûcõ � ù�A ! õKéHD å����3æ I�W�TgêNécDGFnèyõ�TGOnì�è`õ{DUWy>A=MLGF%LMI�ï�>ÎDUWy>A=%�gTGLMQ�W
>Aí%TULMúHW3>ATUT[>Eí[F�écI å	æîç I�W%Tgê1éHDUFnèyõnê�LMTGO�écì�TN>EIeë�þîDGLMéHDÁDUWKPnì�LMDGW%@ÎFnI�éAê�=MW%@�ïcWHð���O�W|ý½ì�=M=
>ATUT[>Aí�F�LMè�í%écQ�þ�éHèGW�@9éEý�TUO�DGW%W$Q9>ALMI�èUTGW%þ�è �
ûHðh��O�W`$PDGèUTÁèGTUW%þuLMèÁ>�úcW%DGë$W�2�í%LMW%InT�FeIîéAê�I	þ�=?>ALMInTGW%ÿnT�>ATGT�>Aí�F	écI � ù�AHó�TUOP>AT�DUW%í%éAúHW�DGè
TGO�W!LMI�LMTGL?>A=ÁFcW%ënð���O�LMè�$PDGèUT">ETGT�>Aí�FÙLMè">E=YïcW%ò�D�>ALMí�LMIÙIP>ATUì�DGWHðO�gT�T[>EFHW%è�>A@îúH>AInT[>EïHW
éAý3TUO�WÎ=YéAê >E=YïcW%ò�D�>ALMí�éHDU@�W%D�éAý3TUO�W � ù�AHóÎécì�TGþ�ìîT	ý½ìîI�í%TGLMécI{ð�3ÙW!DGW%þîDGW%èUW%InT�TGOîW
éHì�TUþ�ì�TÁéEý � ù�AHóX>AèÁ>
PnìP>A@îD[>ATULMíNQ�ì�=MTULYúH>EDGL?>ATUW�ý½ì�I�í%TULMéHI�LYI�TGOîW�LYIîLYTUL?>A=HèUT[>ETGW�éAýKTGOîW
DGW%ïcLMèGTGW�DGèyði��O�W%I{õKê1W	í%écI�èGTUDGì�í�Tu>AI�éAúcW%DG@îW�$PI�W%@ÙèUënèGTGW�Q'éAý�PnìP>E@�D[>ETGLMí	WKPnìP>ETGLMéHI�è
TGOP>ET�W%ÿnþ�DGW%èUèGW%è�TUO�W�FHW�ë��gèGTUDGWy>EQ ïcW%I�W%D�>ATGLMécIuþ�DUéní%W%èGè�>AIî@uê1WNèUéH=MúHW1TGOîW�WKPnìP>ATULYécI�èyð

ó�ðh��O�W�èUW%í%écI�@¹èUTGW%þ LMè	LMQ�þ�DUéAúnLYIîï�TGO�W!FeIîéAê�IÙþ�=?>ALMInTGW%ÿnTu>ETGT[>Eí�F�TUé�>Îí%LMþ�O�W�DGTGW�ÿeT��
éHI�=Më�>ATUT[>Aí�F�éHI � ù�AHóîðj3ÙW�éHòîèGW%DUúHWXTGOP>ET å	æ�ç W�Q�þ�=MéAënèÁ<�DGDUéHD��T;1éHDUDGW%í�TGLMéHI!í%én@�W%è
òPW ý½éHDUWSW�I�í%DGënþ�TULMéHI{ð�3ÙW|èGO�éAê OîéAê TUéuìîèGWXTGO�LMè1éHò�èUW%DGúH>ETGLMéHI!TGé�>A@P>Eþ�T1TGO�WX>ATGT�>Aí�F
TGé�>$í%LMþ�O�W%DUTGW%ÿnT�� écI�=MëÑ>ETGT�>Aí�F�écI � ù�AHóîð

! ðh��O�WÎTGO�LMDU@¹èGTUW%þ LMèu=MW%úcW%D[>EïHLMI�ï�éEý:>AI >ATUT[>Aí�FÙécI � ù�AHóÎTUé >EI >Eí%TGLMúHW�>ETGT[>Eí�FÙéHI
� ù�A�ûHõ � ù�A ! õîéHD åI���3æ � W%I�>Aò�=MW%@ å	æ�ç I�W%Tgê1éHDGFnè`ðk3ÙWXécò�èGW%DUúHW�TUOP>AT|@�ì�W	TUé�TGOîW
å	æ�ç èGW�í%ì�DGLMTgë�Q!én@�ì�=MW%è�LMInTGW%D°ý >Aí%W$@�W%èGLMïcI{õ�TUO�WuFcW%ë�TUOP>AT|LMè�ì�èGW%@�LMI � ù�Acó�LMè3TGOîW
è[>EQ�W�>Aè1LYI � ù�A�ûcõ � ù�A ! õH>AIî@ åI���3æ ðj3ÙW�èGO�éAê O�éAê TUé	Q�écì�InT�>AI�>Eí%TGLMúcW3>ATGT�>Aí�F
éHI�>AInë å	æîç IîW%TgêNécDGFKð
3ÙWuTUO�W%I¹èUO�éAê4O�éAê TUé�Q�écì�InTS>Îþ�>AèGèULMúHW�í%LMþ�O�W�DGTGW�ÿeT�� écI�=Më >ETGT�>Aí�F�écIÙI�W%Tgê1éHDUFeè

TGOP>ET	W%Q!þ�=MéAë � ù�A�ûHði�gTuLMè	òP>EèGLMíy>E=Y=MëÙ>ÎTGLMQ!W	AAQ!W%Q�éHDUë�AE@P>AT�>�TGD�>A@�W%é�
 >ATGT�>Aí�FKð���OîW%DGW
>ADUW�Q9>AInë�í�O�écLMí%W%è$ý½éHD	TUO�W�þP>ED[>AQ!W%TGW�DGè�éAý�TGO�WÎ>ATGT�>Aí�FKõKýxéHì�D	éEýCê�OîLYí�O¹>EDGW�ïcLMúHW%IÙLMI
�Á>Aò�=MWXûHð���O�LMèN>ATUT[>Aí�F�écI � ù�Aîû�íy>EI�ò�W3èGLMQ!LY=?>EDG=Më3=MW%úcW%D[>EïHW%@!TGéu>Eí%TGLMúHWX>ATUT[>Aí�Fnè1éHI�TGOîW
þ�DGécTGéní%éc=Yè�éEý å	æîç õnò�ì�T�TUO�W	í%écQ�þ�=MW%ÿnLMTgëuLMè1O�LMïHO�W�D�TGOP>EI9TUO�W � ù�AHó$íy>EèGWHð
��O�LMèSþ�>Aþ�W%D	LMèXéHDGïn>AI�LGF%W�@ >Eè3ýxéH=M=MéAê�è � �gI æ W%í�TGLMéHI¹ó!ê1Wu@�W�èGí%DULYò�W � ù�Acó�õK>AI�@�TGOîW

êC>`ë�LMTÁLMèÁì�èUW%@{õP>EI�@�ïHLMúcW�èGéHQ!W�òP>Aí�FnïHDUéHì�Iî@�éHI å$æ�ç èUW%í%ì�DULYTgënð�3ÙW�þ�DUW%èGW%InT�écì�DNIîW%ê
FnI�éAê�I�þî=�>ELMIeTUW%ÿnTu>ATUT[>Eí[F�LMI æ W%í%TGLMécI ! ði�gI æ W%í%TULYécIlJ�ê1W�LYQ!þ�DGéAúcWuécì�Du>ETGT[>Eí�F�TUé�>
­ q rnfKaep�a�fUh�YlÏKm�ZHÀc^Af[v�mn^ydKjUzlf�p�hgzl�3vgdgp`dgf�dxrnf{j�^`_3aczlf�¯`kld½�`� q ref�p���^%»yf�Ên~%bchGf{klvK^�bHh{f�vgdxkl_Xp`dgfy�
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í%LMþ�O�W%DUTGW%ÿnT�� écI�=Më">ETGT[>Eí�F�ð��gI æ W%í%TULYécI�ù|êNW�èUO�éAê O�éAê¹TUé	=MW%úHW%D�>AïcW�TGO�W�í%LMþ�OîW%DGTUW%ÿnT��géHI�=Më
>ATUT[>Aí�F�écI � ù�Acó	TUé">EI9>Aí�TGLMúHW	>ATUT[>Eí[F!éHIÎ>AInë å	æ�ç I�W%Tgê1éHDUFKð�3ÙW3TGOîW%IÎ@�W%èGí�DGLMòPW�TGOîW
þP>AèUèGLMúHW�í�LYþîO�W%DGTUW%ÿnT��géHI�=Më�>ATUT[>Aí�F�éHI � ù�A�û1LMI æ W%í%TULYécIb7îðj3ÙW�@�LMèGí%ìîèGè1TGO�W�LMQ�þî=YLMíy>ETGLMéHIîè
éAý{TUO�W	>ATGT�>Aí�FnèNìîI�@�W%D|èGW%úcW%D[>E={>ATGT�>Aí�F�èGí�W%IP>ADULMéHè3LMI æ W�í%TGLMéHI�öîð æ W�í%TGLMéHI�÷$èGì�Q!Q9>EDGLGF%W%è
TGO�WXþP>EþPW�Dyð

n oqp�rnãKß�äTs�Þ�äGàÁÝ àutwvqx�y�n{z�Ý3á}|�~�� ~�p�ãKâ3ß�ä°Þj���lz�ã��h�Nß�à¥â3Ý3á

�gI�TGO�LMèÁèUW%í%TULYécIÎêNW�@�W�èGí%DULYò�WXTGO�W|LMIeTUW%DGI�>A=�èGTGDUì�í%TUì�DGW	éEý � ù�AHó	>EI�@�TGO�W|êC>`ë�LMTÁLMèÁì�èUW%@{ð
� ù�AHóXí%écI�èGLMèUTGè3éEýuJ�Q9>EÿeLMQÎ>`=a�g=lW�I�ïHTUOQ��V æ@� è ��� ûHõ � ó�õ ��! õn>AIî@ � JPð���O�W%èUW	DGW%ïcLMèGTGW�DGè
>ADUWNéEý�=MW%I�ïcTGOÎûyü/� ò�LMT`õyóHó/� òîLYT`õAó ! �gò�LMTyõA>EI�@�ûyö/� òîLYT�DUW%èGþ�W%í%TULYúcW%=Mëeðc<Á>Aí�O�DGW�ïHLMèGTUW%DÁOP>Eè�T�>Aþ�è
>AI�@�>|ý½W�W%@�òP>Eí[F$ý½ì�Iîí%TGLMéHI�ðj��O�W%LMDÁLMDGDUW%@�ì�í�LYòî=YW�þ�éH=MënI�écQ�L?>A=Mè{>ADUW ��� JT��� �:� � � Z:� � ��ûHõ
� Z�Z*� � �4ûHõ � ZT��� � J � � � Z
� � �4ûcõÁ>AI�@ � JT\�� �:� �4ûHõ�DUW%èGþ�W%í%TULMúHW%=MënðgVîéHD�TGOîW
DGW%þîDGW%èUW%InT[>ATULMéHIÎéAý�TGO�W|DGW%ïcLYèUTGW%DUè3ê1WS>E@�éHþ�T1TGOîWSIîéHT[>ETGLMéHI�éEýg5�ó�õ�J�õGù�õ`ûyö/9°õELYI!ê�O�LMí�O�TGOîW
ò�LMTGè�LMIÎTGO�W$DGW%ïcLYèUTGW%D	>EDGW	ïcLYúcW%IÎLMI9DUW%úHW�DGèGW�éHDU@�W%D`õPLgð WHðMõ �@� í%éHDUDGW%èUþPécI�@�è	TUé�>�T[>Eþ�ê�LMTGO
LMI�@�W%ÿI���	�
�6���Ñûcõ�ê�O�W%DGW
�H����LMèÁTUO�W3DUW%ïHLMèUTGW%D1èGLGF%WHð�VîéHDÁW%ÿ�>EQ�þ�=MWHõ`ê�O�W%I � J	LMè�í%=Méeí�FcW%@{õ
TGO�W
��= � éEý � Jk5Mû`öO��ô`�¹û*� û�7�9{>AI�@ � Jk5Mûyö`��ùh� û
� ûcû�9PLMè1í%éHQ!þ�ì�TGW�@{ð���OîW%I{õnTGOîW
DGW%ïcLMèGTGW�DNLMè1èGO�L ý½TUW%@�ònë�éHI�W|ò�LMTÁTGé	TUO�WXDGLMïHOnT`õH>AI�@!TGO�W|úH>A=Mì�W�éEý{TGO�W|DGW%èUì�=MTNéEý{TGO�W"��= �
LMèNþ�=?>Eí%W%@ÎLMI � Jk5�ô�9Gð
� TuWy>Eí�O èUTGW%þ éEý � ù�AHó � ûcõ � ó�>AI�@ ��! >ADUW9í�=Yéní�FHW�@ >Aí�í%éHDU@�LMI�ïÙTGéÙ>�í�=Yéní�FnLMI�ï

Q�W%í�OP>EI�LMèGQ�TGO�>AT�êNWÎ@�W%èUí%DGLMò�W�=?>ATUW%DyðO��O�W�I{õ � J�LMè�í%=Méeí�FcW%@{ð � ýxTGW%D!TGO�WÎí%=Méní�FeLMI�ï�LMè
þPW�Dgý½écDGQ�W�@{õ�écI�Wuécì�TGþîì�TXò�LMT3LMèXDGWy>E@�ë�>ATXTGO�W�éHìîTGþ�ì�TXéEý � ù�AHó�ð@��O�W�éHì�TUþ�ì�TXò�LMT3LMè	>
I�éHI�� =MLMI�Wy>EDÁý½ìîI�í%TGLMécI�éAýÁTUO�WXLYInTUW%DGIP>E=KèGT�>ATGW$éAý � ûHõ � ó�õ�>AIî@ �
! ð
� ý½TUW%DuTUO�W�LMI�LMTUL�>E=ML�F`>ATGLMécI�üHü!ò�LMTGèd�ÎéAý�éHì�TUþ�ì�T�>ADGW!@�LMèGíy>EDG@�W�@{õÁ>AI�@ÙTUO�W�ýxéH=M=MéAê�LYIîï

óHóc÷	ò�LMTUè�éAý�écì�TGþîì�T3>ADUWSìîèGW%@�>Eè�TGO�WXécì�TGþ�ìîT3FHW�ë��gèGTUDGWy>EQ�ð
ñ3W�I�éHTUW�TGO�Wl�d� TUO ò�LMT�éAý	TUO�WM7�Jj�gò�LMT�èGW%èUèGLMéHI�� FcW%ë��?�ÎònëE�?�j58�G9GõÁTUO�Wl�T� TGO ò�LMT!éAý

DGW%ïcLMèGTGW�D*��òeë>����5 ��9Gõ�>AI�@ÕTGO�Wf�d� TGO�òîLYT�éEýÁTGO�Wuócó��gò�LMT�þ�ì�ò�=MLMí%=Më�FnI�éAê�I!ý½D�>AQ!W3Inì�Q�ò�W%D
ònë6��58��9°ð
��O�W�LMI�LMTGL?>A=MLGFy>ATULMéHIXéAýKTGO�W�LMInTGW�DGIP>E=�èGT�>ATGW�ê�LMTUOQ�?��>AI�@�TGOîW�ý½D�>AQ�W¥IeìîQ�òPW%D�LMè�@�éHIîW

LMI�TGOîW3ýxéH=M=MéAê�LYIîï	êC>`ë �

  æ W%TX>A=M=e��V æ�� è�TUé�ô � �uû
���Xó"�¡� ! �¡�
Jf� ô��%ð
  V�écD�� � � ô$TGé67 ! @�éûHð*;1=Méní�F�>A=M=XJQ��V æ�� è`ð
ó�ð*��û�5�ô/9e¢£�uû�5�ô�9��E�?�j58��9
! ð*�Xó�5�ô/9e¢£�Só@5�ô�9��E�?�j58��9
JPð*� ! 5�ô/9e¢£� ! 5�ô�9��E�?�j58��9
ù�ð*�
Jk5�ô/9e¢£��J:5�ô�9��E�?�j58��9

  V�écD�� � � ô$TGé�óîû3@�éûHð*;1=Méní�F�>A=M=XJQ��V æ�� è`ð
ó�ð*��û�5�ô/9e¢£�uû�5�ô�9��E��58�G9
! ð*�Xó�5�ô/9e¢£�Só@5�ô�9��E��58�G9

¤3iA^`_XfXhGfU}?fGhGfUmnj[f�v|vgdgpydgf	dxrnpyd|ÄCÅ`Æ`��ÀAklvgj�p%hGÀcv�Ï��y���ckldgvS^�}N^�bedxacbed��Kp%mnÀÎdxrep`d3dxref$^%bndxaHbed
klv¥bevgf�À�º�kldxr�p	^�mefU¼?�ckld�ÀHfUzlp%�`� q rHklv¥klv1f[Ç`bckl»%p�zlfGmHd|dg^	vgdgp`dxk�me~	dxrnpyd¥kldNÀEklvgj�p%hGÀcv*¥	¥X�ckldgv�^%}
^�bedxaHbnd��ep�meÀ�dxrnpyd¥dxref�^�bedxaHbndÁklv¥bevgf�À�º�kldxrn^%bndNÀcfUzlp%�`�
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Clocking Unit

Majority
Function

Majority
Function

Majority
Function

1

1

1

R2

0

0

0

0 16

22

21

18R1

R4

R3

Output
stream

¦�§G¨�¸	©c¸Pq ref1ÄCÅ`Æy�Sk�mHdgfGhgmnp%z{vgdxhgbnj�dxbHhGf

JPð*� ! 5�ô/9e¢£� ! 5�ô�9��E��58�G9
ù�ð*�
Jk5�ô/9e¢£��J:5�ô�9��E��58�G9

��O�WXFHW%ë��gèGTUDGWy>EQ ïcW%I�W%D�>ATGLMécI9LMè3>Eè1ý½éH=M=MéAê�è �
ûHðh�gI�LMTGL?>A=MLGF%W|TGO�WXLMInTGW%DUIP>A=�èGT[>ETGW	ê�LMTUOb� � >EI�@!ý½D[>EQ�W�Inì�Q�ò�W%Dyð
ó�ð*V�écDGí%WXTUO�W	ò�LMTGè � û�5Mûyù/9Gõ � ó@5Yû�7�9Gõ �
! 5Mûy÷/9°õ � J:5Mûyô�9�TGé�ò�W�ûHð
! ð � ì�I � ù�AHó:ý½écDCücü�í%=Méeí�Fnè3>AIî@9LMïcI�éHDUW3TGOîW	éHì�TUþ�ì�T`ð
JPð � ì�I � ù�AHó:ý½écDCócóH÷$í%=Méeí�FnèS>EI�@Îì�èGWXTUO�W	éHìîTGþ�ì�T3>Eè�FHW%ë��gèGTUDGWy>EQ�ð
� ý½TUW%D�TGOîW6$�DGèGT�í�=Yéní�FnLMI�ï�LMè�þPW�Dgý½écDGQ�W�@ TUO�Wª$PDGèUT�éHì�TUþ�ì�T�ò�LMT�LMèuDUWy>A@�ë >AT�TUO�WÎéHì�T��
þ�ì�T|éAý � ù�AHó�ð@�gI(V�LMïHì�DUW�û	ê1WuèUO�éAê*TGOîW	LMIeTUW%DGI�>A=�èGTUDGì�í%TUì�DGW�éEý � ù�AHóîð���O�W	í�=Yéní�FnLMI�ï
Q�W%í�OP>EI�LMèGQ êNécDGFnè3>Aè¥ý½éH=M=MéAê�è ��� J�í%éHInTGDUéH=Mè1TGO�WXí%=Méní�FeLMI�ï�éAý � ûcõ � ó�õn>AI�@ ��! ð�3 O�W�I
í%=Méní[FnLMI�ï	éEý � ûcõ � ó�õn>AI�@ ��! LMè1TGé�òPWXþ�W%Dgý½écDGQ!W%@{õcò�LMTGè � Jk5 ! 9°õ � Jk5�ö/9°õA>EI�@ � Jk5Mûyô/9�>ADUW
TGO�W�LMI�þ�ì�T|éAýNTUO�W�í%=Méeí�FnLMI�ï�ìîI�LMTyð:��O�W�í%=Méeí�FnLMI�ï�ìîI�LMTSþ�W%D°ý½éHDUQ�èS>#Q9>K« éHDGLMTgë#ý½ì�I�í%TULMéHI
éHI�TUO�W�ò�LMTGèyð � û	LMèXí%=Méeí�FcW%@�L ýC>EI�@�écI�=Më9L ý � Jk5Mûyô/9�>AïcDGW%W%è$ê�LYTUO�TGOîWuQÎ>K«�éHDULMTgëeð � ó�LMè
í%=Méní[FcW%@�L ý�>EI�@�écI�=MëuL ý � J:5 ! 9�>EïHDGW�W%è�ê�LMTGO�TGOîWSQÎ>K«�écDGLMTgëeð ��! LMè1í%=Méní[FcW%@�L ý�>EI�@�écI�=MëuL ý
� J:5 ö/9�>AïcDGW%W�è3ê�LMTGOÎTGOîWSQÎ>K«�écDGLMTgëeð � ý½TUW%D3TUO�W%èGW$í%=Méeí�FnLMI�ïHè`õ � J�LMè�í%=Méeí�FcW%@{ð
=3Iîí%WÎTGO�W!í%=Méeí�FnLMI�ï�LYè�þ�W%Dgý½écDGQ!W%@{õ�>AIÙéHìîTGþ�ì�T�òîLYT$LYè�DGW`>A@�ënð���OîW9écì�TGþîì�TuòîLYT�LMè

í%éHQ!þ�ì�TUW%@	>Aè�ý½éc=Y=MéAê�è � LYIXWy>Eí�O	DGW%ïcLMèGTGW�D{TGOîWÁQ9>K« éHDGLMTgë�éEý×Tgê1é�ò�LMTGè{>EI�@XTGO�W1í%écQ�þ�=MW%Q!W%InT
éAý{>	TUO�LMDG@�ò�LMTÁLMè1í%éHQ!þ�ì�TUW%@�¬ATUO�W3DUW%èGì�=MTUè�éAý�>A=M=�TUO�W3QÎ>K«�écDGLMTGLMW%èÁ>AIî@�TGOîW3DGLMïcOeTUQ�écèGT�ò�LMT
ý½DGécQ Wy>Eí[OÎDUW%ïHLMèGTUW%D	>ADUW#��= � W%@�TGé�ýxéHDGQ TGO�W	écì�TGþîì�T � èUW%WfV�LMïHì�DUW�û	��ðnR3éHTUW	TGO�>AT�TGOîW
Q9>K« éHDGLMTgëXýxì�I�í%TULYécIÎLYèhPnìP>A@îD[>ATULMíSLMIÎLMTGè�LMI�þ�ìîT ��­6® � �H®:¯�°j¯R± �u� ®I²�° � °h²	± � ±h²	® ð
� ù�AcóXLMèNòîì�LM=YT1éHIÎ>	èUéHQ!W%ê�OP>AT¥èGLMQ�LM=?>AD�ý½D�>AQ�W�êNécDGF	éEý � ù�A�ûcð���O�W|ý½W�W%@�òP>Eí[F�ýxì�I�í��

TGLMéHIîè�éAý � ûcõ � ó�>AIî@ �
! >ADUW	TGO�W$è[>AQ!WS>Eè � ù�A�û�� è¥ý½W%W�@�òP>Aí�FÎýxì�I�í%TULYécI�èyð@��O�W	LMI�LMTGL?>E=a�
LGFy>ATULYécI�þ�DGéní%W�èGè�éAý � ù�Acó	LMèN>E=YèUé	èGécQ�W%ê�O�>ATÁèULYQ!LM=�>ED�TGé	TUOP>AT1éAý � ù�AîûHðj��OîWS@îLa
KW%DUW%I�í%W
LMèNTUOP>AT � ù�AHó�>A=MèUéuLMI�LMTGL?>E=YLGF%W�è � JPõn>AI�@ÎTGO�>AT�éHIîW3ò�LMT�LMI�Wy>Eí�O9DUW%ïHLMèUTGW%D|LYè1ýxéHDGí�W%@ÎTGé�ò�W
û3>`ýxTGW%D1LMI�LMTGL?>A=MLGFy>ATULMéHI�ð���O�W%I � ù�AcóX@�LMèGí`>ADG@îè3üHüXò�LMTUèÁéAý�éHì�TUþ�ì�TÁê�O�LM=MW � ù�Aîû�@�LMèGíy>EDG@�è
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ûyôcô�ò�LMTGèXéAýNécì�TGþîì�TyðX��OîWuí%=Méní�FnLYIîï�Q�W�í[O�>AI�LMèGQ LMèXTGO�W�è[>EQ�WHõîò�ì�TXTGO�W�LMI�þ�ì�TXò�LMTUèSTUé
TGO�W�í�=Yéní�FnLMI�ï�Q�W�í[O�>AI�LMèGQ�>ADUW�ý½DGécQ � JÎLYIÙTUO�W�íy>EèGWÎéAý � ù�AHó�õªê�O�LM=YW�LMI � ù�A�û�TUO�W%ë
>ADUW�ý½DUéHQ � ûHõ � ó�õn>AIî@ ��! ð���OîW3@�W%èULMïHI�W%DUè3Q!Wy>AInTÁTUéuì�èUWXèGLMQ�LM=?>AD�ò�ì�LM=M@�LMI�ïXò�=Méní�Feè�TUé
è[>`úcWSO�>ADG@îêC>EDGWXLMI�TGOîW	Q�écò�LM=YW1þ�O�écI�W65Mû	7/9Gð
��O�LMè3>A=MïHécDGLMTGO�Q4écì�TGþ�ìîTGèSócóH÷$ò�LMTGè�éEý«FcW%ë�� èUTGDUWy>AQ�ð���O�W
$PDGèUT3ò�=Méní�F�éAý�ûHûDJuò�LMTUè3LMè

ì�èGW�@9>Aè3>:FHW%ë��gèGTGDUWy>AQ TGé�W%I�í�DGënþ�T�TGOîW3=MLMI�F	ýxDGéHQ TGO�W|I�W%Tgê1éHDGF!TGé	TUO�WXí%ì�èUTGéHQ!W%Dyõ�>EI�@
TGO�W�èUW%í%écI�@¹ò�=Méní�F�éEý:ûcûKJÎò�LMTGè$LYè$ì�èGW%@ØTGéÎW%I�í�DGënþ�T�TGOîW�=YLMI�FÑý½DGécQ'TGOîW�í%ì�èUTGécQ�W%D	TUé
TGO�W|I�W%Tgê1éHDUF�ð�<«I�í%DGënþ�TULMéHIÎLMèNþ�W%DgýxéHDGQ!W%@9>EèC>$èGLMQ!þ�=MW*��= � éAý{TUO�WXQ�W%èUè[>EïHW3ê�LMTUO�TGOîW
FHW%ë��gèGTUDGWy>EQ�ð
� =MTGO�écì�ïHO � ù:LYè1>XèGTUDGWy>EQ í%LMþ�O�W%D`õHLMTÁLMèÁìîèGW%@!TGé	W%Iîí%DGënþ�T	ûcûKJj�gò�LMT�BUò�=Méní[FnèdCPõcíy>A=M=MW%@

³K´Tµ�¶f·D¸ ð���OîW3ýxD[>AQ!W%è�>ADGW$èGWKPnì�W%InTUL�>E=M=Yë�Inì�Q�ò�W%DUW%@ � Q�én@�ì�=MéuócZ[ZD�1òeëÎ>(¹Xº
+�» ³K´dµ�¶?·
¼�½ ¶f¾�·�´ ð���OîWXý½D[>EQ�W|IeìîQ�òPW%D��ÕTGO�>AT3LMè�ì�èUW%@�LYIÎTUO�W	LMI�LMTGL?>A=MLGFy>ETGLMéHI�éEý¥> � ù$ý½D[>EQ�WXLMè
>Aí%TUìP>A=M=Mëu>^$PÿnW%@�òîLYT¥þPW%DUQ�ì�T[>ETGLMéHI�éEý{TGO�W"�3ñ ç�� ýxD[>AQ!W�Inì�Q�òPW�Dyðj�gI!TGO�W|DGW%èUT�éAý{TGOîLYè
þP>Aþ�W%DXê1W�LYïcI�éHDUWuTUO�W�W%ÿnLMèGTUW%I�í%W!éAýNTUO�LMè	þPW�DGQ�ì�T�>ATGLMécI{õ�èULYIîí%W�LMTS@îéeW�è	I�éHT	>/
�W%í�T	éHì�D
>AIP>E=MëeèULMèyð

¿XÀÂÁ Ã>Ä�ÅÆÄXÇ�ÈjÉOÊjË�ÌKÍ(Î�ÏkÈ�ÐXÑ:ÊjÒkÉOÓ�Ô`ÕiÖª×XØ�Ö6ÙÚÏ@Ó<ÔqÃbÛ�Ü�Ä

�gIuTUO�LMèÁèGW�í%TGLMéHI�ê1W�ïHLMúcWC>|Q�écDGWÁ@îW%T[>ELY=MW%@�@îW%èGí%DULMþ�TGLMéHI�écIuTUO�W�ì�è�>AïHW3>EI�@�èGþ�W%í%L%$Pí`>ATGLMécI
éAý �#! >AIî@ � ÷îð���O�LMè3>AI�@ÎQ!éHDGW|íy>AIÎò�W|ý½éHì�Iî@9LMIÚ5Yû`ó�9Gð
�#! þ�DGéAúnLM@�W%è�>Aì�TUO�W%InTGLMíy>ETGLMéHI�éAý�TGO�W�Q!éHò�LM=MW	þ�OîéHI�W�TUé9TUO�W�I�W%Tgê1éHDUFKõ�>EI�@ � ÷ÎLMè

ì�èGW�@�ý½écDXèGW%èUèGLMéHI��gFHW�ë >EïHDGW�W%Q�W%InT`ðk��OîWuèUW%í%ì�DULYTgë�éAý�TGOîW%èGW�>E=YïcéHDULYTUO�Q�è�LMè|òP>AèUW%@ÙéHIÙ>
ì�èGW�D��gèGþ�W%í%L%$Pí�èUW%í%DGW�T�FHW�ë4� � TUOP>AT�LMèuí�éHQ�Q!éHI�TUé�TUO�W�Q!éHò�LM=MW�þ�O�éHIîWÑ>EI�@ÙTGOîW9IîW%T��êNécDGFKð���O�W å	æîç èGþ�W%í%L%$Pí`>ATGLMécI�è�@�éÕI�éHT�èGþ�W%í%L ý½ëØTGO�WÎ=MW%I�ïcTGO¹éEý^� � õ{TUOnì�è�LMTuLMè�=YW ý½Tý½éHD$TGO�WÎí�O�éHLMí%W!éAýXTGO�W!éHþ�W%D[>ETGéHD`õ�ò�ì�T�ì�èGì�>A=M=Më�LMT�LYè�>Ùû`óH÷��gò�LMT	FcW%ëeð � ìîTGO�W%InTULYí`>ATGLMécI
éAý�TGO�W!í%ì�èUTGéHQ!W%DGè�TGéÕTGO�W�I�W�TgêNécDGFÙLMè	þ�W%Dgý½écDGQ!W%@Ùì�èGLMI�ïÕTGO�W �"! >Aì�TUO�W%InTGLMíy>ETGLMéHI¹>E=%�
ïHécDGLMTGO�Q,>Eè�ý½éH=M=MéAê�è � ��O�WÎI�W%Tgê1éHDUF¹í�OP>A=M=MW%I�ïcW%è�TGOîW9í�ì�èGTUéHQ�W�D�ê�LYTUO >¹û`óH÷��gò�LMT�D[>AI��
@�éHQ!=MëÙí[OîéHèGW�I úH>E=YìîW(�
Ý#Þ>ßÎð*��OîW�í%ìîèGTGécQ�W%DÎí%écQ�þ�ìîTGW%èÎ> ! ó/� òîLYT!=MéHI�ïØDGW%èUþPécI�èGW
à �#á à �}Ý !�� � � ¯ ��Ý"Þ>ß �%õÁ>EI�@ èGW%Iî@�è à �#á à TGé�TGO�WÎI�W�TgêNécDGFKõ�ê�O�LMí�O í`>AI TGO�W�Ií�O�W%í�F�LMTGè�úH>E=MLY@îLYTgënð
��O�WuèUW%èGèULMéHI�FHW%ë(�?�$LYè|éHò�T�>ALMI�W%@�ì�èULYIîï � ÷!>Aè|ý½éc=Y=MéAê�è � �?�#�NÝX÷ � � � ¯ ��Ý"Þ>ß �%ðR3écTGW1TGOP>ET � ÷X>EI�@ �#! >EDGW�>A=MêC>`ënè�LYInúcéHFHW�@STUéHïcW%TGO�W�DN>AI�@$ê�LYTUOuTUO�W1è[>AQ!WÁþP>ED[>AQ!W%TGW�DGèyð

�gI�Q!éHèGT1LMQ�þ�=MW%Q�W�IeT�>ATULYécI�èyõETGO�W%ëÎ>ADUWSécI�WS>E=MïHéHDULMTGO�Q4ê�LMTGOÎTgê1éuécì�TGþ�ìîTGèyõ à �"á à >EI�@
� � ð���O�W%DGW ý½éHDUWHõ�TGO�W%ëÎ>ADUWSìîèGìP>E=Y=Më!DGW�ý½W�DGDGW�@�TGé�>Eè �#! A � ÷îð
��O�WNèUW%í%ì�DULMTgëuLMI åI�`�3æ LMè�òP>AèUW%@�éHI�TGO�W1è[>EQ�WÁQ!W%í�OP>AI�LMèUQ�è{>Aè�éAý å	æ�ç ðD&3éAê1W%úHW�Dyõ

åI���|æ ì�èUW%èu>Î@îLa
KW%DUW%InT	W%I�í%DUënþ�TGLMéHIÙFcW%ë�TGé�W%Iîí%DGënþ�T�LMTGèXTGD�>�2�íHðX��é�>AìîTGO�W%InTULYí`>ATGWÎ>
í%ì�èUTGéHQ!W%Dyõ¥TGO�WÕè[>AQ!W �#! A � ÷Ù>E=YïcéHDULYTUO�Q,LMè�ìîèGW%@ ê�LMTUO TGO�WÕè[>AQ!W>� � õ¥ò�ì�T�ê�LMTUO >@�L%
�W�DGW%InTb�
Ý"Þ>ßÎð���O�WÕDGW%èUì�=MTGLMI�ï4� � LMè�ì�èGW%@ TGéÙW%I�í�DGënþ�TÎTGO�W åI���3æ TUD[>�2�ícð�3ÙW
DGW�ýxW%DÎTGé¹TUO�LMèÎFHW%ë >Aè>âIã�� à �T� � õNTUé¹@�L%
KW%DGW�IeTUL?>ATGW�LMT�ý½DUéHQä� � ê�OîLYí�O LMè!ì�èGW%@*TUé
W%I�í%DUënþ�TXTGO�W å	æ�ç úcéHLMí%W��gTGD�>�2�íHð æ LMQ!LY=?>EDG=Mëuê1W	DUW�ý½W%D	TUé�TUO�W à �"á à >AI�@Ú��Ý"Þ>ß¿>Aè
âIãI� à � à �"á à >AI�@ÚâIãI� à ���
Ý#Þåß¿TGéÎ@�L%
KW%DGW�IeTUL?>ATGW�TGOîW%Q ý½DGécQ¿TGO�W%LMD å	æ�ç � úcéHLMí%W
í%éHìîIeTUW%DGþ�>ADGTUèyðj��OîW åI���3æ í%LMþ�O�W%D�LMè�DGW�ý½W�DGDGW�@�TGé	>Aè åI���|æ � � ù�õ�éHD åI���|æ <�I�í�DGënþ�TGLMécI
� =MïHécDGLMTGOîQ �xå < � ��ð:��O�W%DGW�>EDGW�í%ì�DUDGW%InTG=Më�TUO�DGW�W�úHW%DUèGLMéHI�è$éAýNTUO�W">E=MïHéHDULMTGO�Q �eå < � ûHõ
å < � ó�õ�>AIî@ å < �"!�� ê�O�LMí�OÎLMè3>Aí%TUìP>A=M=Më � ù�A ! �%ð
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æ vèç Ý|àXé¹Ýëê>ìdz�äGÝ¥Þ�pií�Þ4v�ÞnÞ�z�ã�� àÁÝëvqx�y�n

�gI�TUO�LMè�èGW%í%TULMéHI�ê1WXþ�DGW%èUW%InT	>�I�W%êÐFeIîéAê�I�þ�=?>ALMInTGW�ÿeT3>ETGT�>Aí�F � FeIîéAê�I�FHW�ë��gèGTUDGWy>EQ'>AT��
T[>Eí[F��ªéHI � ù�AHóîð`RS>AQ!W%=Mëeõ�ïcLMúHW%Iu>�FHW%ë��gèGTUDGWy>EQ�õ%@îLYúnLM@�W%@�TGé�ý½D[>EQ�W%è`õy>EI�@	TGOîWNDUW%èGþ�W%í%TULYúcW
ý½D[>EQ�W�Inì�Q�ò�W%DGè`õnTGO�W�>ATGT�>Aí�F�DUW%í%éAúcW%DGè|TGO�WXèGW�èGèGLMécI�FHW%ënð
å éH=M@�ò�W%DGï�õX3¹>AïcI�W%D	>AIî@ å DGW%W�I¹þ�DUW%èGW%InTUW%@ TGO�W?$PDUèGT�>ATUT[>Aí�Fc5Mû ! 9ÁécI � ù�Acó�ðX��OîW

TGLMQ�WXí%écQ�þ�=MW%ÿnLMTgë�éEýCTUO�LMè	>ATGT�>Aí�F�LMèXúHW%DUë�=MéAê	ð:&3éAê1W%úHW%D`õKLMTXDGWKPnì�LMDGW�è	TGO�W�FnI�éAê�=MW%@îïHW
éAý�TGO�WI��= � éEý«þî=�>ELMIeTUW%ÿnTGè�LMIÎTgêNé�ýxD[>AQ!W%è1TGOP>ETS>ADUW	ónJ�J�ý½D�>AQ�W�èC>EþP>ADUTyð���OîW%LMD3>ATGT�>Aí�F
èGO�éAê�è�TGOP>ET{TUO�WÁí%LMþ�O�W�D�LMè�PeìîLYTUWÁê1Wy>AFKõ`ëHW%T�LMTKQ�LMïHOnT�þ�DGéAúcWÁ@�L%2�í%ì�=MT{TUé�LMQ�þ�=MW%Q!W%InTPèUì�í�O
>AI�>ETGT�>Aí�F�LMI�þ�D�>Aí%TULYí�WHð���OîWuþ�DUéHò�=MW%Q LMèSFnI�éAê�LMI�ï�TUO�W�W%ÿ�>Aí�T#��= � éAý1þ�=?>ALMInTGW%ÿnTGèXLMI
TgêNé�ý½D[>EQ�W%è�TUOP>ATÁ>ADUW�7|èGW%í%écI�@�èN>EþP>ADUTyð � I�éHTUO�W%DN>EèGþ�W%í%T1LMè�TUO�W�W%=?>AþîèGW%@�TGLMQ�W«ý½DGécQ TGOîW
òPW�ïHLMI�I�LMI�ï	éEý�TUO�Wu>ATUT[>Eí[F�TUé�LMTGè1í%éHQ!þ�=MW%TGLMéHI�ð���O�W�LYD�>ATUT[>Eí[F!T[>EFHW%è3>ETN=MWy>EèGT�7$èGW%í%écI�@�è`õ
òPW�íy>Aì�èUWÎLYT�T[>EFHW%è 7ÕèGW%í%écI�@�è!TGé�í%écQ�þ�=MW%TUW�TUO�W�DUW%í%W%þ�TULMéHI éEý3TGO�WÎ@P>ET[>�ðO=|ì�D�>ATGT�>Aí�F
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íy>AìîèGW%èN>�ý >Eí%TGécD�ý½écì�D�LYIîí%DGWy>EèGW|LYI�TGOîW�Q�W%Q!éHDGë|í%éHQ!þ�=MW%ÿnLMTgëS>AIî@�TGO�W�þ�DUW��gí%éHQ!þ�ì�T[>ETGLMéHI
TGLMQ�W�í�éHQ�þî=YW�ÿeLMTgënð

2 v Ý¿ÜcÝ�rcÞ�z�Ý¥Þ'3�äds54
p{ßnÞ�pXí�Þ�6�7¹Ý�ì�� v�ÞnÞ�z�ã�� àÁÝëvqx�y�n

�gIÎTGO�LMè3èUW%í%TULYécI�ê1W	í%éHInúcW%DGTXTGOîWu>ATUT[>Aí�FÎéAý æ W�í%TGLMéHI ! éHI � ù�AHó�TUé�>�í%LMþ�OîW%DGTUW%ÿnT��géHI�=Më
>ATUT[>Aí�FKð�3ÙW�éHòîèGW%DUúHW�TGOP>ET9W�DGDGécD��gí%éHDUDGW%í�TGLMéHI*í%én@�W�è�>ADUW�W%Q!þ�=MéAëHW%@ LMI å	æîç òPW ý½éHDUW
W%I�í%DUënþ�TGLMéHI�ð���Onì�èyõnTUO�W	þ�=?>ELYInTUW%ÿnTNOP>Eè3>�O�LMïHO�=Më�èGTUDGì�í%TUì�DGW�@�DUW%@�ì�I�@�>AI�í%ënð
��O�W%DGW�>EDGW�èUW%úHW%D�>A=ÁFnLMI�@�èXéEýCW%DUDGécD��gí%éHDUDGW%í%TULMéHI¹Q!W%TGOîée@îèSTUOP>AT	>EDGW�ì�èGW%@ØLMI å	æ�ç õ

>AI�@X@�L%
KW%DGW�IeT¥W%DGDUéHD��gí%écDGDGW�í%TGLMéHI�èUí�O�W%Q�W�è�>ADUWNìîèGW%@$ý½éHDK@îLa
KW%DUW%InTÁ@P>AT�>1í�OP>AI�IîW%=Mèyð�3ÙW�ý½é��
í%ì�è�éHI�í%écIeTUDGéc=eí�OP>EI�I�W%=Mè`õH>AI�@$èGþ�W%í%L%$Píy>E=Y=Më	écIuTUO�W1W%DGDUéHD��gí%écDGDGW�í%TGLMéHI!í%én@�W%èÁéEýPTGOîW æ =MéAê
� èUèGéní%L?>ATUW%@(;1éHInTUDGéH=O;1OP>AIîI�W%= �xæ�� ;*;h&#��ð�3ÙWXI�écTGW	TUOP>AT�TUO�LMè�W%DGDUéHD��gí%écDGDGW�í%TGLMéHIÙí�ée@îW
LMè{TGOîW�éHI�W1ì�èGW�@u@�ìîDGLMI�ïXTGO�W1LMI�LMTGL?>A=MLGFy>ETGLMéHI|éAý�>|í%écIeúcW%DGè�>ATULYécI{ð���O�W%DUW�ý½éHDUWHõcLYT�èUì�2�í%W%èÁTUé
ý½éní%ì�è�écI�TGOîLYè�í�ée@îWHð�1|èGLMI�ï�TGOîLYè�W�DGDGécD��gí%éHDUDGW%í�TGLMéHI�í%én@�WXêNWXQ!éHì�InTN>�í%LMþ�OîW%DGTUW%ÿnT��géHI�=Më
>ATUT[>Aí�F�TGOP>ETNDUW%í%éAúcW%DGè�TUO�W3FcW%ëeð�&3éAê1W%úcW%DyõcêNW|èGTUDGW%èUè3TGO�>ATÁTUO�W3LM@�Wy>EèNéEý{éHì�D�>ATUT[>Eí[F�íy>EI
òPW	>Eþ�þ�=MLMW%@�TUé�éHTGOîW%D3W%DUDGécD��gí%éHDUDGW%í%TULMéHI�í%én@�W�èS>Aè�ê1W%=M=gð
�gI�TUO�W æ�� ;*;h&uõ�TGOîW�Q�W%èUè[>AïcWuTUéÎòPW�í%én@�W�@¹ê�LMTGO�W%DGDUéHD�� í%écDGDUW%í%TGLMécI¹í%én@�W%è�OP>Eèu>

$PÿnW%@�èUL�F�WuéEý�û`÷jJ!ò�LMTGèyð:��O�W$DGW%èUì�=MTSLMèX> Jeù�7��gò�LMT�=MéHI�ï�Q!W%èGè�>AïHWcð���O�W?Jeù�7�ò�LMTGè3éEýNTGOîW
Q�W%èUè[>EïHW3>ADUW3TUO�W%I�LMInTGW�DG=MWy>`úHW�@{õe>EI�@�@�LMúnLM@�W%@�TUéXý½écì�D�ý½D�>AQ�W�èyðj��O�W�èGW|ý½D[>EQ�W%è1>ADGW|TGO�W�I
W%I�í%DUënþ�TGW%@�>AI�@ÎTGD�>AI�èUQ�LMTGTUW%@{ð
��O�WNí�ée@îLYIîï3éHþ�W%D�>ATGLMécIu>AI�@$TGO�W1LMIeTUW%DG=MWy>`únLMI�ï�écþPW%D�>ATULYécIuí`>AI	ò�WNQ!én@�W%=MW%@XTGécïHW%TUO�W%D

>Aè	écI�W Jeù�7ª]¹ûy÷�J�Q9>ETGDGLMÿÎéAúHW�Dfâ98 � ó��%õªê�O�LMí[OÙê1W�@�W%IîéHTGW!ònëMâ�ði��O�W�Q!W%èGè�>AïHW�TUé
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WKPnìP>ATULMéHI�èN>EDGW|TGO�W|DGW%èUþPW%í�TGLMúHW	=MLMI�Wy>EDÁí%écQ�ò�LMIP>ATULYécI�è{éEý{TGO�W|WKPnìP>ATULMéHI�è � �ªW%T àª² ü ï ��î
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�W�DGW%InT1ý½écDÁWy>Aí�OÎúH>A=Mì�W�éEýu�
J ï � >AIî@
ý½éHD¥@�L%
�W%DUW%InTg��= � � @�L%
KW%DGW�I�í%W%è|éAýu�"� � ��óØû	��õý�"� � ��ó�ó���õ���� � �"ó ! �%õcW%TUíHð8�%ð���Onì�èyõ
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DGéAê�è�ònë"> å >Eì�èGè¥W%=MLYQ!LMIP>ATULYécI{ð��gI�TGOîW3DGW`>A=%� TULMQ�WÁþ�O�>AèGW�éEý�TUO�WS>ETGT�>Aí�Fuê1W`$P=MTGW%D1ê�DGécI�ï
úH>A=Mì�W%è|éAý��
J�ï�ònë�í�O�W%í�FnLMI�ï�L ýNTUO�Wu=MLMI�Wy>ED3@�W�þPW%Iî@�W%I�í%LMW%è�TGO�>ATXêNW$ý½écì�I�@�LMI�TUO�WuþîDGW��
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LMI�TUO�W�í%LMþ�O�W%DUTGW%ÿnT�� écI�=Më >ETGT[>Eí�F�êNW�IîW%W%@ÙW%LMïHOnT|ý½D�>AQ�W�èyõKèULYIîí%W�ý½DGécQ'Wy>Eí�OÙW%I�í%DUëeþîTGW%@
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@P>AT�>�õKTUO�W%DUW�ý½éHDUWHõ�ê1W�DGW%èUTGDGLMí%T�TUO�W�ý½écì�D	=MWy>AèUTuèULMïHI�L%$Píy>EInTSòîLYTUè	éAý3TUO�W�ý½D�>AQ�W�Inì�Q�ò�W%D
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ê�O�W%I � ù�A�û	écD � ù�A ! LMè3W�Q�þ�=MéAëHW�@{ð��gI�TGO�W�$PDUèGTu>ETGT[>Eí�F�TGO�W�FHW�ë�LMè3@�LMèGí�éAúHW%DUW%@Ùònë�>
Q9>EI�� LMI��gTGOîW�� Q�LM@�@î=lWu>ETGT[>Eí�F�écI�TUO�W�únLMí%TGLMQ í%ì�èGTUéHQ!W%DyðX�gIÙTUO�LMèu>ATUT[>Eí[FKõKTUO�W9>ETGT�>Aí�FHW%D
þ�=?>`ënèÁTgêNé$DGéH=MW%è`ð�&|W3LMQ�þ�W%DUèGéHI�>ATGW�èNTUO�W3I�W�TgêNécDGF�TGé$TGO�W|í%ì�èGTUéHQ!W%DC>EI�@�LMQ!þPW%DUèGécIP>ATUW%è
TGO�W|í%ì�èUTGéHQ!W%D1TGé	TUO�W3I�W�TgêNécDGFKð��gI�TUO�W3èUW%í%éHIî@Ñ>ETGT�>Aí�FKõHTUO�WS>ETGT[>Eí�FHW%D1I�W%W%@îè3TGé$í[O�>AI�ïcW
ò�LMTGè �@G LYþ�ò�LMTGè���LMIuTUO�W�í%écIeúcW%DGè�>ATULYécI�éAýKTGO�W�Q!éHò�LM=MWN>EI�@uTUO�W�I�W%Tgê1éHDUF � TGO�LMèN>ETGT�>Aí�F	íy>EI
>A=MèGé$òPWXþ�W%Dgý½écDGQ!W%@9>EèC>$Q9>EI�� LMI��gTGOîW�� Q!LM@�@�=lW�>ATUT[>Eí[F���ð��gI�TGOîWSTUO�LMDG@!éHI�WXTGOîW:>ETGT�>Aí�FHW%D
LMQ�þ�W%DGèUéHIP>ETGW%è�TGO�W1I�W%Tgê1éHDUFXý½éHDÁ>�èGO�écDGT�D[>E@�LMéj�gèGW%èUèGLMéHI�ê�LMTGO�TGO�W1Q�écò�LM=YWcð�3ÙWÁI�éHTUWNTUOP>AT
TGO�W�èGW3FnLMI�@�éAý{>ATUT[>Aí�FnèN>EDGW�DGW�=�>ETGLMúHW�=Yë$úHW%DUëuWy>EèGë�TGé	Q!éHì�InT�LYI�>Xí%W�=Y=Mì�=?>ED�W�IeúnLMDGécI�Q�W�IeT`ð
��O�LMè�Q9>AI�� LMI��gTGO�Wø� Q�LM@�@�= W3>ATUT[>Aí�F�LMè�þ�W%Dgý½écDGQ!W%@�>Aè1ý½éc=Y=MéAê�è � ê�O�W%I�>Eì�TGOîW%InTGLMíy>ATULMéHI

LMè3þ�W%Dgý½écDGQ!W%@ � LMI�TUO�W�LYIîLYTUL?>A=MLGFy>ATULYécI�éAýC>#í%éHInúcW%DGè�>ATGLMécIk�%õ�TGOîWuI�W�TgêNécDGF�èUW%I�@�èu>EI�>Aì��
TGO�W�IeTULMíy>ATULYécI¹DUWKPnì�W%èGT!TGéÙTUO�W�>ATGT�>Aí�FHW�DyõN>EI�@¹TUO�W�>ETGT[>Eí�FHW%D�èUW%I�@�è!LYT�TGéÙTUO�WÎúnLYí�TGLMQ�ð
��O�W3únLMí%TULYQ í%éHQ!þ�ì�TUW%è à �"á à õ�>AIî@�DGW�TGì�DUI�è�LMTÁTGé	TUO�WS>ETGT�>Aí�FHW%D`õnê�O�LMí�O�èGW%I�@îè�LYT¥òP>Aí�F
TGé!TGO�W	IîW%TgêNécDGFKð�R3éAê*TUO�W">ETGT�>Aí�FHW%D|LMè6B[>Eì�TGOîW%InTGLMíy>ATUW%@�CÎTGé!TGO�W�I�W%Tgê1éHDUFKðPR|W%ÿnTyõ�TGOîW
I�W%Tgê1éHDUFu>AèUFeè¥TGO�W1í%ì�èUTGéHQ!W%DÁTUéSèUT[>EDGTÁW%Iîí%DGënþ�TULYIîï	ê�LMTGO � ù�A�û1écD � ù�A ! ð��gI�éHì�DÁ>ETGT[>Eí�F�õ
èGLMI�í%WXTUO�W	>ATGT�>Aí�FHW�D�LYQ!þPW�DGèGécIP>ATUW%è�TGOîWSí�ì�èGTUéHQ�W�DyõnTGOîWSIîW%TgêNécDGFÎ>Aí%TUìP>A=M=Më�>AèUFeè�TUO�W	>AT��
T[>Eí[FcW%DXTGé!èGT[>EDGT	W�I�í%DGënþ�TULMI�ïÎê�LYTUO � ù�A�û$éHD � ù�A ! ð@��O�W�>ATGT�>Aí�FHW�DS@îéeW�è	I�éHT|OP>`úHW�TGOîW
FHW%ënõ�ëcW%Tyõ�>AI�@�TUO�W%DUW�ý½éHDUWHõ�LYè|I�éHT	>Eò�=MW	TGéÎèGT�>ADUTSTUO�W�W%I�í%DUëeþîTGLMéHI{ði��O�W">ETGT�>Aí�FHW%DXI�W�W%@�è
TGO�W$FHW%ëÎò�W�ý½éHDUWuOîWuLMèS>EèGFcW%@�TGé!ì�èGW�LMTyð@��é�>Eí�O�LMW%úHW�LMTyõ�TUO�W�>ATGT�>Aí�FHW�DS>AèUFnèSTUO�W	únLMí%TGLMQ
TGé�W%Iîí%DGënþ�TXê�LMTGO � ù�AHó*«�ìîèGTS>Ëý½TGW�D�TGO�W�únLYí�TGLMQ DGW�TGì�DUI�W%@�TGO�W à �#á à õK>EI�@�ò�W�ý½éHDUW	TGOîW
>ATUT[>Aí�FcW%D�DGW%TUì�DGIîè9TUO�W�>Eì�TGO�W�IeTULMíy>ATULYécI LYI×ý½éHDUQ9>ATULMéHI�TGéÙTGOîW�I�W%Tgê1éHDUF�ð`��O�LMè�DGWKPnì�W�èGT
èGécì�I�@�è|TGé�TUO�W�úeLMí%TULMQ >EèS>�=MW%ïcLMTGLMQ9>ETGW3DUWKPnì�W%èUTyõ�èGLMI�í%W	TUO�W�úeLMí%TULMQ èUW%W%è	TUO�W">ETGT�>Aí�FHW%D
>Aè�TGOîW�I�W%Tgê1éHDGFKð���O�W%I{õETGO�WX>ATGT�>Aí�FHW�DÁW%Q�þî=YéAënè�í%DGënþ�T�>AIP>E=YënèULYè¥éAý � ù�Acó�TUé	DGW%TUDGLMW%úcW3TGOîW
W%I�í%DUënþ�TGLMéHIÕFHW%ëÎéAýÁTUO�W � ù�AHó�TUOP>AT|LYè�ìîèGW%@�ònë9TUO�W	únLMí%TGLMQ�ðý=|I�=MëÎTGO�W�I{õ�TGO�Wu>ETGT�>Aí�FHW%D
èGW%Iî@�èXTGO�Wu>Eì�TGOîW%InTGLMíy>ATULMéHI�LMIný½écDGQÎ>ATGLMécIuTUé�TGOîWuI�W�TgêNécDGFKð���O�W$FHW%ëÎéHIî=Yë!@�W%þ�W%I�@�è$éHI
�
Ý#Þ>ßÎõATUOP>AT1Q�W`>AI�è�TGO�>ATÁTUO�W3FcW%ëuDUW%í%éAúcW%DGW%@!TGO�DUéHì�ïcO�TUO�W � ù�AHó	>ETGT[>Eí�FuLMèÁTUO�W�è[>EQ�W
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FHW%ëÎTUé9ò�W�ì�èGW%@Ùê�OîW%I � ù�AîûuLMè|ì�èGW%@ÙécDXW%úHW%I�ê�O�W%Il7jJ�� òîLYT � ù�A ! LMèXì�èUW%@IHKR|éAê TGOîW
>ATUT[>Aí�FcW%D�íy>AIÎW%Iîí%DGënþ�T�AA@�W%í�DGënþ�TXê�LMTGO � ù�A�û|éHD � ù�A ! ì�èGLMI�ï�TUO�LMè�FHW%ënð
æ éHQ!W�DGW`>A@�W%DUè�Q9>`ë�èGìîèGþ�W%í%T�TUOP>AT!TGO�W�IîW%TgêNécDGF Q9>`ëÙLM@�W�IeTUL ý½ë¹TUO�LMè�>ATGT�>Aí�FKõ1òeë

LM@�W%InTGL ý½ënLMI�ï	>	èUQ9>E=Y=�@�W%=?>`ë�LMI�TGOîWSTULMQ�W�LMTNT�>AFcW%è�TGé�TGO�W	>Eì�TGO�W�IeTULMíy>ATULYécI�þ�DUéní%W%@�ì�DUWuTUé
í%éHQ!þ�=MW%TGWcð�&3éAê1W%úcW%Dyõ�TGOîW å	æîç èGT�>AI�@P>EDG@Ù>A=M=MéAê�è	ûyó#èGW%í%écI�@�èXýxéHD3TUO�W�Q�éHòîLY=MW|þ�O�éHIîW
TGé!í%éHQ!þ�=MW%TGW	OîLYèX>Aì�TUO�W%InTGLMíy>ETGLMéHIÕíy>A=Mí%ì�=?>ETGLMéHI�èX>AI�@ÕTGé�DUW%TGìîDGI¹>AI�>AI�èUêNW%D`õKê�O�LM=MW	TGOîW
@�W%=?>`ë�LMI�í%ì�DUDGW%@Õòeë!TGO�LMè�>ATUT[>Aí�F!LYè�=MW%èUè3TUOP>AIÎ>�èGW%í%écI�@{ð
� èGW%í�éHI�@ þ�éHèGèULMò�=MW9>ATUT[>Eí[FKõ�ê�O�LMí�O¹íy>EIÙòPWÎDGW�=�>ETGLMúHW�=YëÕWy>AèULY=MëÙèUþPécTGTGW�@ � >EI�@¹þîDGW��

úHW%InTUW%@k�|ònë�TGOîWuI�W�TgêNécDGFKõ�LYèX>�í%=?>EèGè��gQ9>EDGFÎ>ATGT�>Aí�FKðKñ3ìîDGLMI�ï�LMI�LMTGL?>A=MLGFy>ETGLMéHI!éAýÁí%éHInúcW%D��
è[>ETGLMéHI{õªTGO�WÎQ�écò�LM=MW	þ�O�écI�WÎèGW%I�@îè�O�LMè	í%LMþ�O�W%DULMI�ï�í`>AþP>Eò�LM=YLMTULYW�è	TGé�TGO�W!I�W%Tgê1éHDUF � TGOîLYè
LMIný½éHDUQ9>ETGLMéHI�LMè3í`>A=M=MW%@Îí%=?>AèGè�� QÎ>ADUF���ð ç écèGT|Q�éHòîLY=MW|þ�O�éHIîW%èXí%ì�DGDUW%InTG=Më�èUì�þ�þ�éHDGT � ù�A�ûcõ
� ù�AHó�õ�>AIî@ � ù�AHô � I�é�W%I�í%DUëeþîTGLMéHIk��õ�ò�ì�T�TUO�LMèuQÎ>`ë�í�OP>AI�ïcW!ý½DGécQ þîO�éHI�WÎTUé�þ�OîéHI�WHõ
>AI�@Îíy>EI�í�OP>EI�ïHW$LYIÕTGO�WXýxì�TGì�DUWHð:��O�W�>ATGT�>Aí�FHW�D3í�OP>AIîïHW%è � ýxéHD3W�ÿ×>EQ�þ�=MWXì�èULYIîï�>�Q9>EI��
LMI�� TUO�W��gQ�LM@�@�=MWX>ATGT�>Aí�F��|TGO�W�í%=?>AèUè��gQ9>ADUF�LMIný½écDGQÎ>ATGLMécI�TGO�>AT3TUO�W�Q�éHòîLY=MWXþ�O�écI�W�èGW%I�@îèyõ
LMI�>XêC>`ë�TUOP>AT¥TGO�WXI�W%Tgê1éHDUF�TGO�LMI�Fnè1TGOP>ETNTUO�W3Q!éHò�LM=MW1þ�O�éHIîW3íy>EI�éHIî=Yë�èGìîþ�þPécDGT � ù�AHóîõ
>AI�@ � ù�AHôîðj��O�W�I�W%Tgê1éHDUF�TGO�W�I�@�W�ý >Eì�=MTGèÁTUé � ù�AHó�õc>AI�@�TUOeìîèN>A=M=MéAê�LMI�ï3TUO�W3>ATUT[>Aí�FcW%DNTUé
=MLYèUTGW%I!TGé	TUO�WXí%éHInúcW%DGè�>ATGLMécI{ð���O�LMèC>ETGT�>Aí�F�T[>EFHW%è�>A@�úH>EInT[>AïcW�éAý�TGO�W�ý½éH=M=MéAê�LMI�ïXþ�DGécTGéní%éH=
G >`ê � TGOîWSí�=�>EèGè�� QÎ>ADGF�LMInýxéHDGQÎ>ATULYécIuLMè1I�éHT�þîDGéHTUW%í%TUW%@{ð
ç >AInë�I�W%Tgê1éHDUFnèNLMI�LMTGL?>ETGW3TUO�WS>Eì�TGOîW%InTGLMíy>ATULMéHI�þîDGéní%W%@�ìîDGW	D�>ADGW�=Yënõ�>AIî@�ì�èUWSTUO�W3FcW%ë

í%DGW`>ATGW�@�LMI�TUO�W	=?>AèUTS>AìîTGO�W%InTULYí`>ATGLMécI{ð � I�>ETGT[>Eí�FHW%DXíy>EI�@�LMèGí%éAúcW%D3TUO�LMèXFHW%ëÎònëÎLYQ!þPW�D��
èGécIP>ATULYIîï�TGO�W!I�W%Tgê1éHDUFÙTGé�TUO�W�únLMí%TGLMQ�Q�écò�LM=MWuþ�OîéHI�WHð���O�W%I TUO�W9>ETGT[>Eí�FHW%D�LMI�LMTGL?>ATUW%è
>�D�>A@�LMéj�gèGW�èGèGLMécI�ê�LMTGO�TGOîWuúnLMí%TGLMQ�õP>AIî@ >EèGFnèXTGO�W�únLMí%TGLMQ¿Q!éHò�LM=MW3þ�OîéHI�W�TUé9èUT[>EDGTXW%I��
í%DGënþ�TULMI�ï�ì�èULYIîï � ù�AHó�ð���O�WÎ>ATGT�>Aí�FHW�Duþ�W%DgýxéHDGQ!è	TGOîW9>ATUT[>Eí[FKõ�DGW%í�éAúHW%DUè�TGO�W!FHW%ënõ�>EI�@
W%I�@�è�TUO�W3D�>A@�LMé�èGW%èUèGLMéHI�ð���O�WXéAê�I�W%D1éAý�TUO�W3Q!éHò�LM=MW1þ�O�éHIîW:>EI�@�TUO�W3IîW%TgêNécDGF!OP>`úHW|I�é
LMI�@�LMíy>ATULMéHI�éAýÁTUO�W	>ATGT�>Aí�FKð
��O�Wu=MW%úcW%D[>EïHLMI�ï�LMI�TUO�WI$�DGèGT	>EI�@�=?>AèUTS>ATUT[>Eí[FnèXDGW�=YLMW%èXécI�TGO�W$ý >Eí%T3TUOP>AT|TGO�W�è[>EQ�W

FHW%ë$LYè¥=Yén>A@�W�@uTUé � ù�AHóX>AI�@ � ù�A�û�>AIî@�W%úHW%I�TUéf7jJ�� òîLYT � ù�A !?� LYI�íy>EèGW � ù�A ! LMè�ì�èUW%@�LMI
å	æ�ç õn>Aí�í%éHDU@�LMI�ïuTUé å	æ�ç èGT�>AI�@P>EDG@�è��%ð���Onì�è`õn@�LMèGí%éAúcW%DGLMI�ï�TGO�W|FHW%ë�ýxéHD � ù�AcóXDGW�úHWy>E=Yè
TGO�W!FHW%ë�ýxéHD � ù�Aîû�>AIî@E7jJ�� òîLYT � ù�A ! ð�3ÙW�I�éHTUW�TUOP>AT�>A=MTGOîéHì�ïcO � ù�A ! í`>AI¹ò�WÎì�èGW�@
ê�LMTGO�FcW%ë�=MW%I�ïcTGO�è�éEý<7jJ�� û`óH÷XòîLYTUèyõnTUO�W å	æ�ç èUT[>EI�@P>ADU@�>A=M=MéAê�èÁTGO�WXì�èUWXéAý�écI�=MëQ7�Jj�gò�LMT
� ù�A ! ð
� èGLMQ�LM=?>AD	>ATUT[>Eí[FØíy>AI ò�W�þ�W%Dgý½écDGQ!W%@¹écI å����3æ ðO��OîWÑ>ETGT�>Aí�FHW%D!=MLYèUTGW%Iîè�TGéÙTGOîW

âIãI� à ���
Ý"Þ>ß¿èUW%InT	ònë�TGO�W�IîW%TgêNécDGF�TUéÎTGO�W�í%ìîèGTGécQ�W%D`ðX��O�W�>ATUT[>Aí�FcW%D	íy>EIÙLYQ!þPW�D��
èGécIP>ATUW�TGO�W�úHécLMí%W�I�W%Tgê1éHDUFKõNLMI�LMTUL�>ETGW�D�>A@�LMéÙèUW%èGèULYécI*ê�LMTGO TGO�W�í%ì�èUTGécQ�W%D�>AIî@ èGT�>ADGT
>Aì�TUO�W%InTGLMíy>ETGLMéHI�þîDGéní%W%@�ìîDGWXì�èGLMI�ï$TGO�W"âIãI� à ���
Ý#Þåß úH>E=Mì�W�TGOP>ETNOîW3LMInTGW%DUí%W%þ�TUW%@{õ�>Aè
TGO�W å	æ�ç � úcéHLMí%W ��Ý"Þ>ßÎðX��O�W�DGW�èGì�=MT	LMèXTGOP>ETI�?�	WKPnìP>A=MèIâIãI� à �T�?�Ëð:��O�W�>ETGT�>Aí�FHW%D
>AèUFeè�TUO�WNí�ì�èGTUéHQ�W�D�TUéXW%I�í%DUëeþîTÁê�LMTGO � ù�AHóîõ`DGW%í%éAúcW%DGèh� � õA>AI�@�W%I�@�è�TUO�W�D[>E@�LMéj�gèGW%èUèGLMéHI{ð
��O�W�>ATUT[>Eí[FcW%D�íy>AIÙI�éAê @�W%í%DUënþ�TRAEW%I�í%DUëeþîT�TGOîW�í%ì�èGTUéHQ!W%D	� è åI�`�3æ TGD�>�2�í�ì�èULMI�ï�TGOîW
DGW%í�éAúHW%DUW%@M� � ð � =MTUW%DGIP>ETGLMúHW�=YënõnTGOîWu>ATUT[>Aí�FcW%DXíy>AI�DUW%í%écDG@�TGO�W	í�ì�èGTUéHQ�W�D	� è3TUD[>�2�ícõ�>EI�@
þPW�Dgý½écDGQ TGO�WXLMQ�þ�W%DGèUéHIP>ETGLMéHI�>ET3>AInë�=?>ETGW%D�TULYQ!W�LMI9écDG@�W�D�TGé�DGW�TGDGLMW%úcW	TGOîWfâIãI� à ��� �
ê�LMTGO�ê�O�LMí�O�TGO�W|DGW%í�éHDG@îW%@�@P>ET[>Xíy>EI�ò�W3@�W�í%DGënþ�TUW%@{ð��xý � ù�AcóXLMèÁI�éHT1èGìîþ�þPécDGTUW%@�ònë�TGOîW
þ�O�écI�WHõ�òîì�T � ù�A�û|LYè�èUì�þ�þ�éHDUTGW%@{õ�TUO�W%I�TUO�Wu>Aò�éAúHW	>ETGT[>Eí�Feè3>Eïe>ELYIîèGT � ù�A ! >AI�@ åI�`�3æ
íy>AIØòPWÎþ�W%DgýxéHDGQ!W%@¹ìîèGLMI�ï�TGO�W � Q!éHDUW�í%éHQ!þ�=MW%ÿ��Xí%DGënþ�T�>AIP>E=MëeèULMèuéEý � ù�A�û�LMI�èUTGWy>E@ éAý
� ù�AHó�>Aè3>$ò�ì�LM=M@�LMI�ïuòî=Yéní�FKð
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þP>AèUèGLMúHW1>ATGT�>Aí�FnèyõALgð WHðMõ%TUO�W%èUW3>ATGT�>Aí�Fnè�@�é3I�écT�TGD[>EI�èGQ!LMT{>AInëXD[>A@îLYé|èGLMïHI�>A=Mèyð�=3ìîD�èUT[>EDGTGLMI�ï
þPécLMIeT|ý½écD	TGOîW�þP>EèGèGLMúcW�í%LMþ�O�W%DUTGW%ÿnT��géHIî=Yë¹>ETGT�>Aí�FnèuLMè	TUOP>AT	W�DGDGécD��gí%éHDUDGW%í�TGLMéHI��gí%én@�W%èÎ>ADUW
W%Q�þî=YéAëcW%@�ò�W�ý½éHDUW	W%I�í�DGënþ�TGLMécI{õP>Eè�@�LMèGí%ì�èUèGW%@ÕLYI æ W�í%TGLMéHI�J�ð
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achGfUaHhG^Aj�f�vgvxk�me~ p`dgdgpyj°�uk�m
k�m�^�mef��`f�p%h hGf�p�z�¼½dxkl_Xf

�E\?­XÌlkÙÅ|_|k�m×Í �D¤+m kÙ�`� � !g­ Ï�[y� ��­+m Ï
� nVo pXÌqkl÷Xvgf�j Í �Dõ�\ kØÏøm r � !+pVo ¤ Å��y�`� �D¤g­Vo n Ï[�`�`�
� nVo p Ìqkl÷Xvgf�j Í � õg­ k��ËÅ�� � !+pVo ¤ Å��y�`� � ¤+sVo n ���`�
�E\þõXÌlkÙ���S_|k�m�Í��D¤+! kÙ� � !+s �ËÅ �D¤+s Ï

t�¶e².u@v�©c¸ "e^�bHh1a�^%k�mHdgv1^�m"dxrnf�dxkl_Sf%Æ�_Xf[_X^�hG�HÆ%Àcpydgp�dxhGp`ÀHf�^�É9jUbHhG»`f

w ê!à�r�rnäyx�ìdp�v�ÞnÞ�z�ã�� ~CãXp{Ý
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��O�W�>ATUT[>Aí�Fnè�þ�DUW%èGW%InTUW%@ LMI TGO�LMè�þP>Aþ�W%D�í`>AI¹ò�W�ì�èUW%@ LMI¹èGW�úHW%D�>A=XèGí%W�IP>ADULYécèyð`�gI¹TGOîLYè
èGW%í�TGLMéHI ê1W�þ�DUW%èGW�IeTÑý½éHì�D�éEý	TGO�W%Q � íy>E=M=3ê�LMDGW��gT[>Eþ�þ�LMI�ï�õÁíy>E=Y=|O�L «%>Aí�FnLMI�ïPõÁ>E=MTGW%DULYIîïÙéAý
@P>AT�>	Q!W%èGè�>AïcW%è � èUQ�èR��õ�>AI�@Îíy>E=M=KTGO�W�ýxTh_ @�ënIP>EQ�LMí�í%=MéHI�LMI�ï�ð

z ÀÂÁ {"Ï(���1| ËHÊjÇ�}�~`Ï(�q�OËHÓOÑ
��O�W�Q�éHèUT�IP>ALMúcW�èGí%W�IP>ADULYé TUOP>ATÎéHIîW�Q!LYïcOnT">EIeTULMí%LMþP>ATUW�LMè�W`>`úHW%èU@�DGécþ�þ�LMI�ï í%éHInúcW%D��
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í%éHInúcW%DGè�>ATGLMécI�èS>EI�@Î@P>AT�>�õnýxéHD3W�ÿ×>EQ�þ�=MW æ�ç�æ Q!W%èGè�>AïHW�èyõ�í`>AI�ò�Wuê�LMDUW�� T�>Aþ�þ�W%@{ð]�|LY@îW%é
>AI�@Õþ�LMí%TGì�DUW�Q�W%èUè[>EïHW%è	TUOP>AT	>EDGW�èGW%InT	éAúcW%D åI���3æ íy>EI >E=YèUéÎòPW�T[>Eþ�þPW�@{õ{W�TGíHðX��OîW%èGW
>ATUT[>Aí�Fnè3>ADUWX@�W%èGí�DGLMòPW�@�LMI æ W%í%TGLMécIÑùîð
�gI >EI�éHTUO�W%D	þ�éHèUèGLMò�=MW�ê�LMDGW��gT[>Eþ�þ�LMI�ï�>ATUT[>Aí�F�TUO�W�>ATUT[>Eí[FcW%D	DUW%í%éHDU@�è�TGOîW�W%I�í%DUëeþîTGW%@

í%éHInúcW%DGè�>ATGLMécI{ð���O�W�>ETGT[>Eí�FHW%D!Q�ì�èGT�QÎ>AFHW�èUì�DGW�TGO�>AT�O�W�FnI�éAê�è�TUO�W(�
Ý#Þåß8úH>A=Mì�W
TGOP>ET	í%DUWy>ATUW%@ TGO�W!ì�èGW%@ FcW%ë � TGO�W>�
Ý#Þåß�LMè	èGW%InT�ì�I�W%Iîí%DGënþ�TUW%@k�%ð � Tu>Õ=?>ATUW%D	TGLMQ!WHõ
ê�O�W%I!LYT¥LYè1í%écIeúcW%I�LMW%InT¥ý½éHD1TGO�WX>ATUT[>Aí�FcW%DyõnTUO�W	>ATGT�>Aí�FHW�DNLMQ�þ�W%DUèGéHI�>ATGW�èNTUO�W3I�W�TgêNécDGF�TUé
TGO�W$úeLMí%TULMQ�ð���O�W%I�TUO�Wu>ATUT[>Eí[FcW%D3LMI�LMTUL�>ETGW%è3> å$æ�ç D[>E@�LMéj�gèGW%èUèGLMéHI�õP>AèUFnè3TGOîW	únLYí�TGLMQ TUé
þPW�Dgý½écDGQ >AìîTGO�W%InTULYí`>ATGLMécI	ê�LMTGO	TUO�WC>EòPéAúcW���Ý"Þ>ßÎõH>EI�@	DGW�í%éAúHW%DUè�TGO�W1èGW%èUèGLMéHI�FHW�ë	ì�èGW�@
LMI�TGOîW	DGW%í�éHDG@îW%@�í%écIeúcW%DGè�>ATULYécI{ðk=|I�í�W	TGO�W�>ATGT�>Aí�FHW�D�OP>Aè|TGO�WXFHW�ë�O�W	èULMQ�þ�=Më�@�W%í%DUëeþîTGè
TGO�W|í%éHInúcW%DGè�>ATGLMécI�>AI�@�íy>EI�=MLMèGTUW%I�TGé�LMTGèÁí%écInTGW%InTGè`ðnR3écTGW3TUOP>AT1>AI9>ETGT�>Aí�FHW%D1íy>EI�DGW%í%écDG@
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TGO�W�>ATUT[>Eí[FcW%Dyð � écèGèULYòî=Yë$W%úHW%I�ëcWy>ADUèN>`ýxTGW%D�TGOîW�DGW%í%écDG@�LMI�ï$éAýPTUO�W�í%éHInúcW%DGè�>ATGLMécI{õAéHD�ê�O�W�I
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z ÀG¿ {"Ï(�����ªË ��Ï:È�ÐXËHÓOÑ
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íy>AI�=MLMèGTGW�I�TUé9TUO�W�í%éHInTGW�IeTUèuéEýC>!Q�W%èUè[>EïHW�òPW%LMI�ïÎèUW%InTSònë�TUO�W�únLMí%TGLMQ�õ�>AI�@�èGW�I�@�OîLYè
éAê�I�úcW%DGèULYécI{ð���O�W	>ATUT[>Eí[FcW%D�íy>EI�èGTUéHþÎTGOîWSQ!W%èGè�>AïcWHõnéHD�èUW%I�@ÎO�LMèNéAê�I æ�çÕæ Q�W�èGè[>EïHWHð
��O�LMèNí�éHQ�þîDGéHQ!LMèGW%èÁTUO�W	LMInTGW%ïcDGLMTgë�éAý å	æ�ç TGD�>�2�íHð

z À�� {"Ï(����~f�OÇ��TÌ9� �ªÍXÓOÏ(�lË È�{f��ÒkÓOË�ÓuÑ
å	æ�ç ê�>Aè3ò�W%=MLMW%úHW�@�TGé!òPW�èGW%í�ì�DGW�>Eïe>ALMI�èUT�íy>A=M=�TGO�W�ýxTyõ�@�ì�W�TGéÎ>Aì�TUO�W%InTGLMíy>ETGLMéHIÎþ�DUéeí�W��
@�ì�DUW%èuéEý �#! A � ÷ � >AT�=YW`>AèGT:ý½éHD	écþPW�D[>ATUéHDUèuTUOP>AT	ìîèGW9>ÑèGTGDUéHI�ï�þ�DULYQ!LMTGLMúHWXýxéHD �"! A � ÷
D[>ETGO�W%D�TUO�W%I(;*= ç>� ûyóH÷��%ð
&3éAê1W%úHW%D`õ�@�ì�W�TGé�TUO�W�Q�W%InTGLMécI�W%@ÎêNW`>AFnI�W%èUèGW%è`õ�>EI�>ATUT[>Aí�FcW%D3íy>EI�QÎ>AFcWSécì�TGïcéHLMI�ï

íy>A=M=Mè3écIÙTGO�W�W%ÿnþ�W%I�èGWÎéEýC>!úeLMí%TULMQ�ð�3 O�W%IÙTGOîW�I�W%Tgê1éHDGF�>AèGFnèXýxéHD	>Aì�TUO�W%InTGLMíy>ETGLMéHI�õ{>
Q9>EI�� LMI��gTGOîW�� Q�LM@�@î=lW	>ATUT[>Aí�F�èULMQ�LM=?>AD�TGéÎTUO�W�éHI�W�@îW%èGí%DULMòPW%@ØLMI æ W�í%TGLMéHIÙù!íy>AIÙò�W�>Aþ��
þ�=MLMW%@ � TGO�W�>ATUT[>Eí[FcW%DXLMI�LMTGL?>ATUW%è	>AI�éHì�TUïHéHLMI�ï�í`>A=M=�TGéÎTGO�W�í�W%=M=Yìî=�>ED3I�W�TgêNécDGF�LMI�þP>AD�>A=M=MW%=
TGéu>$D[>E@�LMé	èGW�èGèGLMécI9TUé">$únLMí%TGLMQ�ð�3 OîW%IÎTGO�W|I�W%Tgê1éHDGF�>EèGFnè�TGOîWS>ATUT[>Eí[FcW%D1ý½écDC>Eì�TGO�W�IeTUL%�
íy>ATULMéHI{õnTUO�Wu>ATUT[>Eí[FcW%DS>EèGFnè3TUO�W	únLMí%TGLMQ ý½éHD3>Eì�TGOîW%InTGLMíy>ATULMéHI{õ�>EI�@�DGW�=�>`ënè�TUO�W	DGW�èGì�=MTGLMI�ï
>Aì�TUO�W%InTGLMíy>ETGLMéHIØòP>Aí�FÙTUéÙTGO�WÎI�W%Tgê1éHDUFKð���O�W�>ATUT[>Eí[FcW%D�íy>EI >E=MèGé�DGW%í%éAúcW%Db�?��>Eè�@�W��
èGí%DULMòPW%@!LMI æ W%í%TULYécI�ù�ðcR3éAê TGOîW3>ATGT�>Aí�FHW�DNíy>EI�í%=MécèGW�TGOîW3èGW�èGèGLMécI�ê�LMTGO�TUO�W3únLMí%TGLMQ�õË>EI�@
í%éHInTULYInì�W�TGOîW�éHì�TUïHéHLMI�ï!íy>A=M=�TGéÕTGO�W�I�W%Tgê1éHDUF�ð���O�LMè	>ATUT[>Aí�F�LMèXOP>EDG@�=Më�@�W�TGW%í%T�>Aò�=MW!òeë
TGO�WXI�W�TgêNécDGFKõ�>Aè�TUO�WXI�W%Tgê1éHDGF!únLYW�ê�è�LYT�>Aè�IîéHDGQÎ>A=P>Eí%í%W%èUèyð:��O�WXúnLMí%TGLMQ(� èÁþîO�éHI�WX@�énW%è
I�éHT1DGLMI�ï�õ�>AI�@ÎTUO�WXúeLMí%TULMQ OP>Aè�IîéuLMI�@�LMíy>ETGLMéHI!TGOP>ETNOîW	LMèC>�únLMí%TGLMQ�ð � T�=MWy>AèUT�ì�InTGLM=POîLYè
Q�écIeTUO�=Më	ò�LM=M={>ADUDGLMúHW%è`ð

� ~�â5QSQ z�ß��

�gI�TGO�LMèÁþ�>Aþ�W%DÁê1W3þ�DUW%èGW%InT1I�W%ê Q!W%TGOîée@îè�ý½éHDÁ>ETGT[>Eí�FeLMI�ï å	æ�ç >AI�@ åI�`�3æ W%I�í�DGënþ�TGLMécI
>AI�@ èUW%í%ì�DULYTgë þ�DGécTGéní%éH=Mè`ð���O�W�@�W%èUí%DGLMò�W%@ >ETGT�>Aí�Fnè9>ADUW�Wy>EèGë TUé¹>Aþ�þ�=MënõÁ>AI�@ @�é¹I�écT
DGWKPnì�LMDUW9FnI�éAê�=MW%@îïHW�éEýSTUO�WÎí%éHInúHW�DGè[>ETGLMéHI�ð�3ÙW�èUTGDUW%èGè!TGOP>ET å	æ�ç écþPW�D[>ATUéHDUè�èGOîéHì�=M@
DGW%þî=�>Eí%W1TGO�W1í%DGënþ�TUéHïcD[>AþîO�LMíC>E=YïcéHDULYTUO�Q�èK>AIî@	þ�DGécTGéní%éc=Yè�>Aè�Wy>EDG=Më	>Aè�þPécèGèULYòî=YWcõyécD{èUê�LYTUí�O
TGé�TGO�W$Q�éHDUW3èUW%í%ì�DUWuTUO�LMDG@�ïcW%I�W%D�>ATULYécIÎí%W%=M=Mì�=?>AD�èGënèUTGW%Q�ð
�gI å	æ�ç õKW�úHW%I å	æ�ç I�W%Tgê1éHDUFnèuì�èULMI�ï�TGOîW�I�W%ê � ù�A ! èGì�í%í�ì�Q�òÙTGé�écì�Du>ETGT[>Eí�F�ð

3ÙWXèGì�ïcïHW%èUT3TGé!í�OP>AI�ïcW	TGOîW	êC>`ë � ù�A ! LMè�LMIeTUW%ïHD�>ATUW%@�TGé!þ�DGécTGW%í�TSTUO�W	I�W�TgêNécDGFnè�ý½DUéHQ
èGì�í�O�>ETGT�>Aí�Fnèyð � þPécèGèULYòî=YW$í%éHDUDGW%í%TULMéHI�LMè3TUé�Q9>EFHW3TUO�W	FcW%ënè3ì�èUW%@�LMI � ù�A�û	>EI�@ � ù�Acó
ì�I�DUW%=?>ATGW�@ÙTGéÎTGO�W�FcW%ënè	TGO�>ATu>EDGW�ì�èUW%@ÙLMI � ù�A ! ð:��O�W�LMInTGW%ïcD[>ETGLMéHI�éAý åI���|æ èUì�
�W�DGè
ý½DGécQ èGLMQ!LY=?>ED G >`ê�è�TGOP>ET�èGO�écì�=M@9ò�WXT[>EFHW%IÎLMInTGé�í%éHI�èULM@�W%D[>ETGLMéHI�ð
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3ÙW�êNécì�=M@�=YLMFcW�TGé	W%Q!þ�OP>EèGLGF%W3TUOP>AT1éHìîDÁí%LMþ�O�W%DUTGW%ÿnT�� écI�=Më�>ATGT�>Aí�F�LMèNQÎ>A@�W1þ�éHèGèULMò�=MW
ònë3TGOîWÁý >Eí%T{TUOP>AT�TUO�WNW�DGDGécD��gí%éHDUDGW%í�TGLMéHI�í%én@�W�è«>EDGW1W%Q�þî=YéAëcW%@3ò�W�ý½écDGW1TGO�W1W%I�í�DGënþ�TGLMécI{ð��gI
TGO�W1íy>EèGW1éAý å	æîç õ`TGO�W3>E@�@�LMTGLMéHIXéEýPèGì�í�O�>|èGTGDUì�í%TUì�DGW%@!DGW%@îì�I�@P>EI�í%ë	ò�W�ý½écDGW�W%I�í�DGënþ�TGLMécI
LMèNþ�W%DgýxéHDGQ!W%@Îí%DGìîí%L?>A=M=Më�DGW%@�ìîí%W%èXTGO�W$èGënèGTUW%Q(� è1èGW%í%ìîDGLMTgëeð

v ã���Ý3àié4ìTp{á���Q p�ÝÁÞ�r

3ÙW	>ADGW$ïHD[>ETGW�ýxì�={TUéb=|DGDXñ3ìîI�FHW%=MQÎ>AI�ýxéHD�O�LMè3ïcDGWy>ET3O�W�=Yþ�>EI�@�úH>ADULMéHì�è�í%écQ�Q!W%InTGè1éHI
Wy>ADU=MëSúcW%DGèULMéHI�èÁéEýPTGOîLYè�þP>EþPW�DyõH>EI�@uTUé � @�L æ OP>EQ�LMD�ý½écD�OîLYèÁ>E@�únLYí�WC>EI�@	ì�èUW�ý½ì�=�DUW%Q9>EDGFnèyð
3ÙW3ê1éHì�=M@!=YLMFcW3TGé�TUOP>AIîF�ñS>`únLM@63¹>EïHI�W�DÁý½écD�þ�DGéAúnLM@�LMI�ï	ìîè�ê�LYTUOÎLYI×ý½éHDUQ9>ATULMéHI�éHI�OîLYè
ïHDUéHì�þ�� è3>ETGT[>Eí�F9écI � ù�AHóîð�3ÙW	>A=MèGéÎ>Aí�FnI�éAê�=MW%@�ïcWSTUO�W�>AI�écIeënQ!éHì�è1DGW�ýxW%DGW%W�èXý½éHD|TGO�W�LYD
LMQ�þ�éHDGT�>AInTÁí%écQ�Q!W%InTGèyð

� p:t	p{ß�p�Ý3ãXp�r
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iEjUklfGmnj�fuÏ�¥jm	mE�×iËaHhgk�mn~yfUhg¼�¹�fGhgzlp`~c��aHa��ý[`��sEÅEÏy�P���`�y�c�
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�`ÅD÷/mE�Pi`achgk�me~`fGhg¼�¹{fUhgzlpy~c��acaP��ÏR÷A� seÏ�¥	¥c�P���y�`�H�

¥c�gö¥klj�^%zlp`vu]�^�bHhGdg^�klv��{Ä¥zlf�¯Ap%mnÀHfUh�á1z�kl_X^%»n�lâ`p`j�Ç`bef�vXÒKpydgp�hgk�mP�{Ä1ÀAkÁi`rnpy_|k�h%�1ã�äå¡Z�@�Z���¿¯�«Úà
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