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E s?G c \ IQM0IQG fv\ INFHG Z PWV0FHs?Pba[FQs?G�aNPWapsxXUa�u�G�GJV fv\ aQaQPbu t G£FHs?XUV?MOa�F \ FHs?G�jxVxXUV ] P¤X t a k?f?f�\ INF \Ul
FHs�G = f XUV?PbaQszIQG�aNG/XUI ] s ]�\Uk V ] P t >9=�B�> m E s?G[IQG�aNG/XUI ] s c XUa ] XUINIQPWG Z�\Lk F	XYFCFHs?G B V?aCFHP`F k F \�Z G < �PWaNP ] X
> \ I f?k a ]Jk?t XYI�� BD<%B�> �APWVrq�X t G�V ] P¤X�e = f XUPbV m

E s?G n EC¥ n = PbV?V?G�I¦FHIHX ] MUG�I7XYV Z FHs?G Z GJFQG ] FQP \ V \Yl§t PWTUsOF = k?f G�I =^¨ i�i�GJFQIQP ] @ PbTLTLa¦u \ a \ V?a m � XUID�
] G t q \ a�e�{Y}L}L~ m
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µ ¶�·�¸O¹�º�¸d»�¼�½L¾x¿�ÀÁ¾x½�ÂÄÃ§º�¹vÅÁÆÁÇ È
y m y E s?G = F�XYV Z XUI Z � \^Z G tÉmpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m �
y m { Ê > � m[mpm[mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y�~
y m ~ = k?f G�ID� =^¨ i�i�G�FHI ¨ mhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m {U}
y m ¬ = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m {Y¬

Ë Ì�Í�Î�ÏÑÐh¶�Ì�Ð�Ò ËvÓ
{ m y E s?G ¥ XUIQTLG @ X Z I \ V > \UtWt P Z G�I m[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m { �
{ m { E s?G n EC¥ n = Z GJFQG ] F \ I mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m {UÔ
{ m ~ E s?G B V?V?GJI"�wG�FHG ] F \ I m[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ~d{
{ m ¬ > X tW\ IQPWi�GJFQI ¨ m[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ¬d}
{ m � E s?Ghi k?\ V�a f G ] FHI \ i�GJFHGJI mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ¬L¬
{ m « E s?G;FHINPWTLTLGJI m[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ¬d«
{ mÕ� = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ¬dÔ

Ö ¶�·�¸1Ò ¸�×+¼�Ø�Îp¹vÆÁÇÁÅ¦½U»�¹§º�¶Ùº�¾x½�Â§¸Oº Ú)µ
~ m y B VdFHI \^Z?k?] FHP \ VrF \ = P t P ]J\ V � P ] I \ �ÛaNFQIQP f �wG�FHG ] F \ IQa mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m ��y
~ m { 6 X Z P¤XYFQP \ V Z XUi�XUTLG mhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m � �
~ m ~ E s?G =?>ÙE i \�Z�k?t G Z G�aQPbTLV mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m «U¬
~ m ¬ = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m �L�

Ü Ò¦Î�¶ÞÝ�¸O¾x× »�¸^ßJ»�ß Ó?È
¬ m y = GJF k?frm[mpm[mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m � �
¬ m { 8"à � t PWV�Gw�;XYFHX 5 I \�] G�aQaNPWV?T mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m Ôd{
¬ m ~ n VxX t ¨ aQPbaCá 6 G�a k�t FHa m[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m Ôd�
¬ m ¬ B i f�t P ] XYFHP \ V?a lâ\ I n EC¥ n = mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m �LÔ
¬ m � 5 k?t aNG[aNsxX f GhIQG ]J\ V?a�FHI k�] FHP \ V m[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m �L�
¬ m « E IQX ] MOPWV?T m[mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y�}L�
¬ mÕ� = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m yLyUy

Ú ¶�·�¸�Ðh¶�Ì�Ð�Òäã�ØN»�¾?Ã§Ã�¼�ÆÁÃ1å4¸^º�æÛ¹§º�×+¾xÆÁ½L¸ µ�µ^Ö
� m y � \ VdFHG > XUI tW\ aQPbi k?t XYFHP \ V m[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m yLy/~
� m { B VdFHI \^Z?k?] FHP \ VrF \�ç �ÛFHXUTLTLPbV?T mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m yLy �
� m ~ E s?G n EC¥ n = ç �ÛF�XYTLTLPWV�T f GJI lâ\ INi�XUV ] G m[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y�{Y~
� m ¬ = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y�~L{

�
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è ¶�·�¸�Ç�¸O»/¸�½U»�¼�¹�Æï¹§æ	¿ð¼âÃ�·v»£ñòÒÁÒ)ñ Í�¼�Ã§Ã�ß�À4¹�ß�¹�Æ¦ß µ�ÖvÓ
« m y = PWTUVxX t XYV Z u?X ] MOTLI \Lk V Z a mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y�~ �
« m { óhGJV?G�IQXYFHP \ V�áòaNPWi k?t XYFHP \ V mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y/¬L~
« m ~ = PWTUVxX t Gõô^FHIHX ] FHP \ V mhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y/¬ �
« m ¬ = k i�i�XYI ¨ mpm[m[mpmhm[mpm[mpm[m[mpm[mpm[mhmpm[m[mpm[mpm[m[mpm[mhmpm[mpm[m[mpm[mpm[m y���¬
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E s?Pba�FQs?G�aNPWa�IQGJþ?G ] FQa \ KLGJI lâ\Lk I ¨ G/XUINa \Ul G�ô f GJIQPbi�GJVOFHX tCf s ¨ aQP ] a c P`FHs?PbVÿFQs?G n EC¥ n = ]�\UtWt XYu \ IQX��
FHP \ V m B F lâ\ IQi�a"X�IQG f IQG�aNG�VdF�X�FHPbKUG ] I \ aQawaNG ] FHP \ V \Ul FQs?G Z P à GJIQGJVOFwXUa f G ] FHa"F \ FHs�G f ING f XUIQXYFHP \ V \Yl X
i \�Z GJIQV�� Z X ¨ s?PbTLs�G�V?GJIQT ¨ f s ¨ aNP ] a	Gõô f G�INPWi�G�VdF m7n V�Pbi f�\ INFHXUVdFAG à \ I�F|PWa Z G Z P ] XYFHG Z F \ FQs?G Z GJKUG t �
\Lf i�G�VdF|XUV Z FQG�a�FHPWV�T \Ul a f G ] PWX t PbaQG ZrZ GJFHG ] F \ I9G t G�i�G�VdFHa m E s�G Z GJFHG ] F \ I t X ¨ \Uk FCPWa \Uf FHPbi�PbaQG Z�k aQPbV?T
X Z G�F�XUP t G Z � \ VdFHG > XYI tW\ aQPWi k?t XYFQP \ V \Ul FHs�G Z G�aNPWTLV�XYV Z FHs?G"IQG t GJKYXUVdF9GJV?G�INT ¨ tb\ aQa f I \^] G�aNaQGJa m E s?G
G�ô f G�INPWi�G�VdF���a Z PWa ]�\ KLGJI ¨ fv\ FHG�VdFQP¤X t�lâ\ I9aQPbTLVxXYF k IQGJa \Yl V?G c FHs�G \ INGJFHP ] X t f I \Lf�\ aQX t a9Pba9GJKYX tWk XYFHG ZÄm

B V ] s?X f FHGJI7y7FQs?G = FHXUV Z XUI Z � \�Z G t �§PbVpX9aNG�V?aNG7FQs?G7a ¨ VdFHs?GJaQPba \Ul FHs�G4TLIQG�XYF)FHs?G \ IQG�FHP ] X t X Z KYXUV ] GJa
\Ul FHs?G t XYaNF ] GJVdF k I ¨ �pIQG t XYFQPbK^PbF ¨ e�� k XUVdF k i i�G ] sxXYV?P ] a�XUV Z jxG tWZ FHs?G \ I ¨ �"Pba;u?IQPbGJþ ¨ PbVdFHI \^Z?k?] G ZÄm
EAc \ a k u^RNG ] FQa c PbFHs�a f G ] PWX t PWi fv\ I�F�XUV ] G lâ\ I�FQs?PWa c \ IQM§e�FQs?G @ PbTLTLa�i�G ] sxXUV?PbaQi XUV Z FHs?G"FQs?G \ I ¨ \Ul
FHs�G[a�FHI \ V?T�PWVdFHGJIHX ] FHP \ V0� Ê k XUVdF k i > s?I \ i \^Z ¨ VxXUi�P ] a \ I|Ê > �h�AXUIQGhs?PbTLs t PbTLsdFHG ZÄm
� G c P tbt aQGJG[FQsxXYF�e§X t FQs \Lk TLsrFQs?G = F�XUV Z XUI Z � \^Z G t PWaCGõô�FQIQGJi�G t ¨ a k?]�] G�aQa lâk?t PbV Z G�a ] IQPbu?PWV?T£FHs�G

t X c a�FQsxXYFrT \ KUG�INV FQs?G�aNi�X tbt GJaNF f XUINFQP ]�t G�aJe9i�XUV ¨ � k G�a�FHP \ V?araNFQP tWt IQGJi�XYPWV m = \ i�G \Ul FHs?GJaQG�XUING
X Z?Z IQG�aNaQG Z u ¨ V?G c FQs?G \ INPWGJa m�n i \ V?T�FHs?G�i \ aNF f I \ i�PbaQPbV?TrP Z G�XUa[PWawFHs�G�PbVOFQI \^Z?k?] FHP \ V \Yl X�V?G c
a ¨ i�i�G�FHI ¨ �����
	 ¡���� ������ ¡�¢ð�  \ I î��)î�� � m E s?G f s?G�V \ i�GJV \LtW\ TLP ] X t PWi f?t P ] XYFQP \ V�a \Ul FHs?G�aQPWi f?t G�aNF
V \ VdFQIQPbK^PWX t a k?f GJI��Ûa ¨ i�i�GJFQIQP ] Gõô^FHG�V�aQP \ V \Ul FHs�G[a�F�XUV Z XUI Z i \�Z G t �âFQs?G�� ���x� ����� î ��	 ¡���� ������ ¡�¢��õ� �
î ¢ � ��� � ��� � ���^¡ � \ I � îxî �r�AXUING[u�IQPWG�þ ¨ Z Pba ]Jk aQaNG Z PbVrFHs?Pba ] sxX f FQG�I m

B FwPba	V \ c k?f F \ Gõô f GJIQPWi�G�VdFHX t�f s ¨ aNP ] PWaNFQa"F \ KLGJIQP l ¨ FQs?G = FHXUV Z XYI Z � \�Z G t¦\ I"G�V ]�\Lk VdFQG�I � ¡�! e
V \ V^�ªaNFHXUV Z XYI Zrf s ¨ aQP ] a m E \ FHs�PWaÙGJV Z e�FQs?G�� > G�VdFHING : k I \Lf �G�G�V Z G 5 s ¨ aNP"� k G ©	k?]Jt �G�XUPWING��v� >A:76 © ��Pba
u k P tWZ PbV?TpFQs?G ¥ XUIQTUG @ X Z I \ V > \Ltbt P Z G�I"� ¥�@w> � m B FCPba�F \ X ]�] G t GJIHXYFQG"F c \£f I \ F \ VruvG�XUi�aÙPWV \Lf�fv\ aNPbFQG
Z PbIQG ] FHP \ V?a�e�F \ XUV k V f IQG ] G Z GJVdFHG Z G�V?GJIQT ¨ \Yl4�$#&%
'�m E s?G;F c \ u�G/XYi�a ]J\LtWt P Z G	PWV lâ\Lk I9PWVdFHGJIHX ] FHP \ V
f�\ PWVdFHa m

¥ XUIQTLG4Gõô f GJIQPWi�G�VdFHX tUl X ] P t P`FHPbG�avXUIQG7u k P t F PWV;G/X ] s�PWVdFQG�IHX ] FHP \ V f�\ PWVdF m E s?G n EC¥ n = ]�\UtWt XYu \ IQXYFHP \ V
PWaÁu k P tWZ PbV?TCX	TUG�V?GJIHX t � f?k I fv\ aQG Z GJFQG ] F \ I¦FQsxXYF¦PWa�aQGJV?aQP`FHP`KLG�F \ X c P Z G�IHXUV�TLG \Yl aQPbTLVxXYF k IQGJa l I \ iäV \ V^�
aNFHXUV Z XYI Zrf s ¨ aQP ] a m E s?G Z GJFQG ] FQP \ V \Ul FHs?G @ PbTLTLa�u \ a \ V�XUV Z a k?f G�ID�ªa ¨ i�i�G�FHINP ]"f XUINFQP ]�t G�a \�]J]�k?f ¨ X
f I \ i�PbV?G�VdF f?t X ] G;PbVrFHs?G n EC¥ n = f s ¨ aQP ] a f I \ TLIQXUi m B V ] sxX f FHGJI"{�FHs�G f I \Lf�\ aQG Z�Z GJFHG ] F \ I t X ¨ \Lk F
PWa Z PWa ]Jk aQaNG ZÄm

E s?G£PWV?V�G�IwFHIQX ] MUGJIpPba Z GJaQPWTUV?G Z F \ X ]J]�k IQXYFHG t ¨ ING ]J\ V?aNFQI k?] FpFQs?G�FHIQX�RNG ] F \ INPWGJahXUV Z0f I \^Z?k?] FHP \ V
KLGJINFQP ] GJa \Ulx] s?XUIQTLG Z�f XUI�FHP ]�t GJa f I \^Z?k?] G Z PWV[FHs?G ]�\Ltbt PbaQP \ V m B F c P tWtd]J\ V?aQPbaNF \Ul X f P`ô�G t KLGJINFHGõô Z GJFHG ] F \ I
]�tb\ aQG�F \ FQs?G9PWVdFHGJIHX ] FHP \ V f�\ PWVdF�edX"i k?t FHP f?t Gõ� t X ¨ G�I�aQGJi�P ]�\ V Z�k?] F \ I%FHIQX ] MUGJI|� =?>ÙE �õedXUV Z X"FQIHXUV�aQPbFQP \ V
IHX Z P¤XYFQP \ V£FHIQX ] MUGJIh� EC6¦E ��PWV�FHs?G \Lk FHGJIQi \ aNF t X ¨ G�IQa m E s?GwaNP t P ]�\ V�i�P ] I \ �ªa�FHINP f�Z GJFQG ] F \ IQaÙG�i f?tW\ ¨ G Z
PWVzFHs?G =?>ÙE XUING[FQs?G�a k u^RNG ] F \Ul4] s?X f FHGJI;~ m E s?G \Lf GJIHXYFQP \ V?X t)f IQPbV ] P f?t GJa \Ul aQP t P ]�\ V Z G�FHG ] F \ INa;XUING
PWVdFQI \^Z?k?] G Z XYV Z FHs?G Z GJaQPWTUV \Ul FHs�G =�>ÙE Z GJFQG ] F \ I(� ��� �)� ¡ �APba Z PWa ]�k aNaQG Z m

� k IQPbV?T;FHs?GCING�aQG�XUI ] s�XUV Z�Z GJKUG tb\Lf i�G�VdF f sxXUaNG \Yl FHs�G|Gõô f GJIQPWi�G�VdF�eLFHs?G f GJI lâ\ INi�XYV ] G \Ulvf I \ F \ �
F ¨ f G Z G�FHG ] F \ IQaCPWa9a�F k?Z PbG Z u ¨ a k u?i�P`FQFQPWV?T�FQs?G�i F \ X�uvG�XUi \Ul¦f XUI�FHP ]�t GJa l I \ i XUVzX ]J] G t G�IQXYF \ I m B V
] sxX f FHG�I�¬?eOFHs?G	G�ô f GJIQPbi�GJVOFHX t aQG�F k?f e \ à � t PbV?G f ING f I \�] G�aQaNPWV?T�XUV Z XUV?X t ¨ aQPba7aNFHG f a \Ul FHs?G =?>ÙE ç ¡ ���

�
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¢ª¡ � ¢ �¦XUING Z GJa ] IQPWu�G Z m n V \ KUG�INK^PbG c \Ul ING�a k�t FHa lâ\ I%ING ] G�VdF/eLjxV?X t � Z G�aNPWTLV[i \^Z?k?t G f I \ F \ F ¨ f GJa%PWa¦TLPbKUG�V m
E s?G32 ¡��õ¢ª¡54L���)6 ] X f XUu?P t PbF ¨ \Ul FQs?G�PbV?V?G�I�FQIHX ] MYG�I \ à G�INa�FQs?G f�\ aNaQPWu�P t P`F ¨ F \+Z G�FHG ] F Z Pba f?t X ] G Z

aQG ]�\ V Z XUI ¨ f I \^Z?k?] FQP \ V�KLGJINFQP ] GJa Z�k G�F \ FHs?G Z G ] X ¨ \UlAtb\ V?TY� t P`KLG Z�f XUINFQP ]�t G�a m�n T \�\^Z KLG�I�FHGõô+ING�aD�
\Ltbk FHP \ VÿX tWtb\ c a�F \ P Z GJVdFHP l ¨ RNGJFHa \Ul"f XUI�FHP ]Jt GJa�FHsxXYF£a�FHGJi l I \ iÑFQs?G l IHXUTUi�GJVOFHXYFHP \ V \Ul X�u \ FNF \ i
� k XUINM m E \ G87 ] PbG�VdF t ¨r¢ � 6 ç �bRNG�FHa�eOs \ c GJKUG�I�e�IQG�� k PbIQGJaÙXUV�G�ô ] G tWt G�VdF7KLGJINFHGõô�IQG�a \LtWk FHP \ V m B V ] sxX f FQG�IÙ�
FHs�GwFHIHX ] M^PbV?T�XUV Z KUG�INFQG�ô�PWV�T f G�I lâ\ IQi�XUV ] G \Ul FHs?G;PbV?V?GJIAFHIHX ] MUG�ICPbaAaNF k?Z PWG Z�k aQPbV?T Z GJFHXUP t G Z � \ VOFQG
> XUI tW\ aQPbi k?t X�FHP \ V?a m¦nÉf IQG Z P ] FHP \ V lâ\ IAFHs?G n EC¥ n = ç �ÛFHXUTLTLPbV?T f G�I lâ\ IQi�XUV ] GhPba f IQGJaQG�VdFQG ZÄm

B V�FQs?G9jxVxX tx] s?X f FHGJI�eOFHs?G f�\ aQaNPWu?P t P`F ¨ F \[Z PWa ]J\ KLG�I7FHs�GCF c \[t PWTUsOFQG�a�F @ PWTUTLa4u \ a \ V?a f ING Z P ] FQG Z u ¨
FHs�G ��=?=?� FHs�I \Lk TUs�FQs?G�PbI Z G ] X ¨ F \ i k?\ V?a9Pba Z Pba ]�k aQaQG ZÄm�n aQa \�] P¤XYFQG Z�f I \�Z?k�] FHP \ V c P`FHs ç �9� k XYIQMOa
�;:<:�= >@?>8ACB�D8EFBõ�ÙPba9aNFQI \ V?T t ¨ GJV?sxXUV ] G Zzlâ\ I ] GJINF�XYPWV ]�\ i�u?PWVxX�FHP \ V?a \Ul ��=?=?� f XUIQXUi�G�FHGJIQa m

: 7 ] PWGJVOF ç � F�XUTUTLPWV?TpX tbtW\ c aÙXpaQPWTUV?Pbj ] XUVdFAING Z?k?] FHP \ V \Ul FHs�GwuxX ] MOTLI \Lk V Z l I \ i a�F�XUV Z XUI Z i \^Z G t
f I \�] G�aQaNG�a m E s?G�Gõô f G ] FHG Z�f I \^Z?k?] FHP \ V ] I \ aQa;aNG ] FQP \ V�a lâ\ I"aNPWTLV?X t XUV Z uxX ] MOTLI \Lk V Z�f I \�] G�aQaNG�a[XUING
Z Pba ]�k aQaQG Z e�XUa c G tWt XYa FHs?GCaQPbi k?t XYFHP \ V \Ul FQs?GCGJKLGJVdFÙXYV Z£Z GJFQG ] F \ I7G à G ] FHa m E s�G Z PWa ]J\ KLG�I ¨ fv\ FHG�VdFQP¤X t
\Ul FHs?G n EC¥ n = G�ô f G�INPWi�G�VdF lâ\ IAFHs?Pba ] sxXUV?V�G t PWa f ING�aNG�VdFHG ZÄm
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B V�FQs?PWa ] sxX f FQG�I�e?Xpu?INPWG l PbVdFHI \^Z?k?] FHP \ V�F \ FHs�GVU f s ¨ aQP ] a \Ul FHs?G ¥�@">XW PWa�TLPbKUG�V m4n T tW\ u?X t e Z G�F�XUP t G Z
IQG�K^PWG c \Yl FHs?G�FHs?G \ I ¨ Pbapu�G ¨ \ V Z FHs�G�a ]J\Lf G \Ul FQs?PWa c \ IQM m E s�G Z Pba ]�k aQaQP \ V´Pba t PWi�PbFHG Z F \ X l G c
PWaNa k GJa c P`FHs�a f G ] P¤X t IQG t GJKYXUV ] G lâ\ IAFHs?Pba9FHs?GJaQPWa m

E s?G�FQs?G \ IQGJFQP ] X t i \^Z G t \Ul FQs?G lâk V Z XUi�G�VdFHX t lâ\ I ] G�apXUV Z0f XUI�FHP ]Jt GJa�e�MOV \ c VýXUa;FHs?G = FHXUV Z XUI Z
� \^Z G t e�PbaÙu?INPWG�þ ¨ PWVdFHI \�Z?k�] G Z PWV�aNG ] FHP \ V�y m y m E s?G @ PWTLTLa�i�G ] sxXUV�PWaQi u ¨�c s?P ] s�FQs?G lâk V Z XUi�G�VdF�X t
f XUI�FHP ]�t GJa \Ul FHs?G;a�F�XUV Z XUI Z i \�Z G t X ] � k PWING;i�XUaNaQGJa|PbaAFHs?G;a k u^RNG ] F \Ul aQG ] FHP \ V�y m y m { m = \ i�GhXYa f G ] FQa
\Ul FQs?G�a�F�XUV Z XUI Z i \^Z G t�Z GJa ] IQP f FHP \ V \Ul FQs?G�a�FHI \ V?T�PbVdFHG�IQX ] FQP \ V e Ê k XYVOF k i�� > s?I \ i \ �D� ¨ VxXUi�P ]w\ I
Ê > ��exXUING Z PWa ]Jk aQaNG Z XUa c G tWt m

�wG�a f PbFQG FHs?G a k?]�] G�aNa \Ul FQs?G = F�XYV Z XUI Z � \�Z G t e7i�XUV ¨ f s ¨ aNP ] PbaNFQa�uvG t PWG�KLGrP`F�PWa�V \ F�FQs?G jxVxX t
XUV?a c GJI m E s?G f INPWV ] P f?t G \Ul a k�f GJI��ªa ¨ i�i�GJFQI ¨ PWa \ V?G \Ul FHs�G�i \ aNF f I \ i�PbaQPWV�T£FQs?G \ IQGJFQP ] X t¦Z GJKLG tW\Lf �
i�G�VdFHawu�G ¨ \ V Z FHs�G = F�XUV Z XUI Z � \�Z G t m B FQawFHs?G \ IQG�FHP ] X t X Z KYXUVdF�XYTLG�ahXUING Z Pba ]�k aQaQG Z PWV�aNG ] FQP \ Výy m ~�e
XUa c G tWt XYa fv\ aNaQPbu t G;Gõô f G�INPWi�G�VdF�X t aQPWTUVxXYF k IQG�a9F \�f I \ KLG \ I9IQG lâk FHGha k?f GJI��Ûa ¨ i�i�GJFQIQP ] i \^Z G t a m

< PWV?X tWt ¨ e�PbV�aQG ] FHP \ V+y m ~ m {�FHs?G � PWV�PWi�X t = k�f GJI�� =O¨ i�i�GJFHINP ] Gõô�FQG�V?aNP \ V \Ul FQs?G = F�XYV Z XUI Z � \^Z G t
� ��=?=?� �9PWa9PbVOFQI \^Z?k?] G ZÄm E s?G ��=?=�� PbaAFHs?GhaQPbi f�t G�a�FCa k?f G�ID�ªa ¨ i�i�GJFHINP ] FQs?G \ I ¨ FHs?XYF|IQG f I \^Z?k?] GJa
FHs�G�ING�a k�t FHa \Ul FHs?G = F�XYV Z XUI Z � \^Z G t m E s�G @ PbTLTLa�aNG ] F \ I \Yl FHs�G ��=�=?� Pba Z PWa ]Jk aQaNG Z PbVïa \ i�G
Z G�F�XUP t m B V ] sxX f FQG�I£«�FHs�G fv\ FQG�VdFHPWX tÙ\Yl FQs?G n EC¥ n = Z GJFQG ] F \ I lâ\ IpFHs?G Z Pba ]J\ KUG�I ¨ \Ul F c \�\Ul FHs�G
��=?=���@ PbTLTLaAu \ a \ V?a|PWa9aNF k?Z PbG ZÄm

Y[Z�Y \^]`_ acbed�fhg`djikg l mVg`_ n
o�p5o�p5o q<rXsCtvuxw(y z{sC|}u/r
E s?G = FHXUV Z XUI Z � \�Z G t PWa�FQs?G \ V t ¨ G�ô�PWa�FHPbV?T�i�XYFQs?G�i�XYFQP ] X tWt ¨ ]J\ V?aNPWaNFQG�VdF Z G�a ] INP f FQP \ V \Ul|lâk V Z X��
i�G�VdF�X tvf XUI�FHP ]Jt GJa9XUV Z FQs?G�PbIAPWVdFHGJIHX ] FHP \ V?a m B FCsxXUa9u�G�G�V�GJV \ IQi \Lk a t ¨ a k?]J] GJaQa lâk�t PbV G�ô f?t XUPWV�PWV?T�XYV Z
f ING Z P ] FHPbV?T�FHs?GhING�a k�t FHa \Ul i�XUV ¨ s?PbTLs�G�V?GJIQT ¨ f s ¨ aQP ] a|G�ô f G�IQPbi�GJVdFHa m

E s?G = FHXUV Z XUI Z � \^Z G t sxXUa�FQs?IQGJG�i�XYPWV ]J\ i fv\ V�G�VdFHaJe"XUaNa \^] PWXYFHG Z c PbFQsûFHs?ING�G lâk V Z XUi�G�VdF�X t
PWVdFQG�IHX ] FHP \ V?a m Ê k XUVdF k i : t G ] FHI \ �D� ¨ VxXYi�P ] a[� Ê : �h� Z G�a ] IQPbuvGJa"FHs�GpG t G ] FHI \ i�XYTLV?GJFQP ] PWVdFQG�IHX ] FHP \ V m
E s?G�ó t XYaQs \ c � � G�PbVOuvGJIQTY� = X t XYi i \^Z G t i�G�INTLG�a�Ê : � c P`FHsýX Z G�a ] IQP f FHP \ V \Yl FHs?G c G�XUM+V k?]Jt G/XYI
PWVdFQG�IHX ] FHP \ V m < PWVxX tbt ¨ e�Ê k XYVOF k i > s�I \ i \ �D� ¨ VxXYi�P ] a"� Ê > �h��PWa�FHs?G~� k XUVdF k i jxG tWZ FHs�G \ I ¨ \Ul FHs�G
aNFQI \ V�T�V k?]�t G/XUI|PWVdFQG�IHX ] FHP \ V mAn F f IQGJaQGJVOF�eÄX�aHXYFQPWa l X ] F \ I ¨ Z GJa ] IQP f FHP \ V \Ul FQs?G lâ\Lk INFQs lâk V Z XUi�G�VdF�X t
PWVdFQG�IHX ] FHP \ VÄe?TUIHX/K^PbF ¨ e�PWa9aNFQP tbt i�PWaQaNPWV?T m

�
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E s?G = FHXUV Z XYI Z � \^Z G t Z GJa ] INPWu�G�a�FHs?G ]J\ V?a�FHPbF k G�VdFQa \Ul i�XYFQFQG�I�XUV Z FQs?G�PbIÙPbVOFQG�IQX ] FQP \ V?a�PWV�FHGJIQi�a
\Ulwlâk V Z XUi�G�VdF�X t	f�\ PWVdF�� t PbMUG f XYINFHP ]�t G�a m n V PWi f�\ INFHXUVdF f I \Lf G�I�F ¨ \Yl FHs?G lâk V Z XYi�GJVOFHX t|f XUINFQP ]Jt G�a
\Ul FQs?G�FQs?G \ I ¨ PWahFHs?GJPWIpPWVdFHGJIQVxX t XUV�T k?t XYI[i \ i�G�VdF k i \ IhUNa f PWV W m � XYFQFQG�IpPWa[i�X Z G \UlÙl G�IQi�P \ V?a��
f XUI�FHP ]�t GJa c P`FHsïa f PbV���� y
DU{ m B VOFQG�IQX ] FQP \ V?a�uvG�F c GJG�V i�XYFQFQG�I f XUI�FHP ]Jt GJa�XUING Z GJa ] IQPWu�G Z u ¨ FHs�G
G�ô ] sxXYV?TLG \Ul i�G�aNaQGJV?TLG�I f XUI�FHP ]�t GJa \ I9TdX k TLG;u \ a \ V?aCFHs?XYFCsxX/KLG[PWVdFHGJTLG�I9a f PWV m

n"tbt MOV \ c V l G�INi�P \ V?aCXUING t PbaNFHG Z PWVrF�XUu t G�y m y m
� k XUINMOa i�XUaQa Ê t G f F \ V?a i�XUaNa Ê
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E s?G l G�INi�P \ V?a	XUIQG ]�t XUaQaNPbjxG Z X ]�]J\ I Z PWV?T�F \ c s?G�FHs?GJI \ I"V \ F"FHs�G ¨ XUIQGpaQG�V�aQPbFQPbKUG�F \ FQs?G�a�FHI \ V?T
PWVdFQG�IHX ] FHP \ V m < GJIQi�P \ V�a|FQsxXYF Z�\ e P m G m FHs \ aQG�FQsxXYF ] XUIQI ¨ ]�\Ltb\Lk I ] s?XUIQTLGYe)XUING ] X tWt G Z � k XUINMOa m E s?G ¨
XUINGpX t a \ aQGJV?aQP`FHP`KLG;F \ FHs?G[G t G ] FHI \ i�XUTUV?GJFQP ] XUV Z c G/XUM�PWVdFQG�IHX ] FHP \ V?a m = P`ôV� k XUINM F ¨ f GJa \ IþýÖ��2 � � � �
sxX/KLGzu�G�G�V Z G�i \ V?a�FHIQXYFHG Z F \ Gõô�PbaNF�� k?f e Z?\ c VÄe�aNFHIQXUV?TLGYe ] sxXUINi�e�u \ FQF \ i XUV Z F \UfÄm 8 I Z PWVxXYI ¨
i�XYFQFQG�I ]�\ V�aQPWa�FHa \Ul ��XYV Z � F ¨ f G�� k XUIQMOa m E s�G ]J\ i�u?PbVxXYFHP \ V \Ul F c \ ��XYV Z1\ V?G � � k XUIQM�TLP`KLGJa
FHs�G f I \ F \ VÄe c s�P t G;FQs?GpV�G k FQI \ V ]J\ V?aNPWaNFQa \Ul F c \ � XUV Z�\ V?G��ÿ� k XUINM m E s�G�s?G�X�K^PbG�I�� k XUIQMOa�����e � e ç
XUV Z ¢ ��XUV Zÿt G f F \ V?a��;¢ ee¤ XUV Z FHs�G�PWIpV?G k FHIQPbV \ aH��XUIQG \ V t ¨ lâ\ IQi�G Z PbVýX ]J] G t G�IQXYF \ I�G�ô f GJIQPbi�GJVOFQa
XUV Zýf I \^] G�aNaQGJa�PbVdK \Lt K�PbV?T�s�PWTLs��ÛG�V?GJIQT ¨ ]J\ aQi�P ] IHX Z PWXYFHP \ V m Ê k XUIQMOa ] XUV?V \ F�uvG \ u?aQGJINKLG Z XYa l IQGJG
f XUI�FHP ]�t GJa�e^u k F�FHs?GJPWI�G�ô�PWa�FHG�V ] GwPba�PbV l G�INIQG Z�l I \ i aNFQI \ V�T�G�ô f G�INPWi�G�VdF�X t GJK^P Z G�V ] G m E s?G"FQs?G \ I ¨ FHsxX�F
Z GJa ] INPWu�G�aCFHs?Gha�FHI \ V?T£PWVdFHGJIHX ] FHP \ VÄe§Ê > ��e?PWaAFQs?Gha k uORNG ] F \Ul y m { m

E s?GwING�i�XUPWV?PbV?T l G�IQi�P \ V?a \ V t ¨ PWVdFQG�IHX ] FÙFQs?I \Uk TLs�FQs?GwG t G ] FHI \ i�XUTUV?GJFQP ] XUV Z c G/XUM�PWVdFQG�IHX ] FHP \ V m
E s?GJaQGhXUING ] X tbt G Z t G f F \ V�a m E s?GwG t G ] FHI \ VÄe�i k?\ V�XUV Z F�X kr] XUIQI ¨ u \ FQsrG t G ] FQIQP ] X t�] sxXUIQTUG;XUV Z c G/XUM
PWa \ a f PWV��âFHs�G ] sxXYIQTLG�XUaQa \�] P¤XYFQG Z F \ FHs?G c G�XUMhPWVdFHGJIHX ] FHP \ V§� m 8 V t ¨ FHs?G�G t G ] FQI \ VpPWa lâ\Lk V Z PWV \ I Z PWVxXYI ¨
i�XYFQFQG�I m E s?G ]�\ INIQG�a fv\ V Z PWV�T�V?G k FHINPWV \ a"XUINGhG t G ] FQIQP ] X tWt ¨ V�G k FQIHX t XUV Z PWVdFHGJIHX ] F \ V t ¨�c G�XUM t ¨ m E s?G
G t G ] FHI \ V�V?G k FHINPWV \  �� c XUa \ INPWTLPbVxX tbt ¨ Z PWa ]�\ KLGJIQG Z PWV�IHX Z P \ X ] FHP`KLGCV?G k FHI \ V Z G ] X ¨ ��� =��x� %�� �h 
� m
E s?G l X ] F;FHsxXYFhV�G k FQIQPWV \ a;sxX/KLG�aQi�X tWt V \ V^�ªg�GJI \ i�XYaQaQGJa c XUa Z Pba ]J\ KUG�ING Z+\ V t ¨ IQG ] G�VdF t ¨ XUV Z0\ V t ¨
PWi f ING ] PbaQG t PWi�PbFHa \ V�FHs?GJPWI9PbV Z PbK^P Z?k X t i�XUaNaQGJa	XYIQG[X/KUXYP t XYu t G���~�e�¬?e��	� m

E s?G = F�XYV Z XUI Z � \�Z G tÙl GJIQi�P \ V?a�XUIQG ]�t XYaQaQP`jxG Z PbV+FHs?ING�G l XUi�P t PWGJa m = FQIQP ] F tb\ c G�I t PWi�PbFQaps?X�KUG
u�G�G�V�aQGJF \ VzFHs?G[i�XYaQa \Ul ¬�
��TUG�V?GJIHXYFQP \ V0� k XUIQMOa"XUV Z�t G f F \ V?a m9n VxX t ¨ aQG�a \Ul FQs?G�� f XUI�FHP¤X t)Z G ] X ¨
c P Z FHs?a9PbVOF \ sxX Z I \ V?a�e t G f F \ V?aCXUV Z V�G k FQIQPWV \ a|XYF ¥�:75 y��S«�e � exÔ��)PWV Z P ] X�FHG"FQsxXYF9FHs�G�IQG[XUINGhG�ô�X ] F t ¨
FHs�IQG�G l XUi�P t PbG�a \UlCt PWTLsdF[V?G k FHINPWV \ a �ðXUaNa k i�PWV�T t G f F \ V k V?P`KLGJIQaHX t PbF ¨ � m E s?G l XUi�P t ¨ a�FHI k?] F k IQGrXYV Z
FHs�G Z P à GJIQG�VdF"i�XUaNaQGJa \Ul FQs?G l G�INi�P \ V?a lâ\ INi \ V?G \Ul FQs?G \Uk FHa�F�XUV Z PWV?Tÿ� k G�aNFQP \ V�a \Ul FHs�G = FHXUV Z XUI Z
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� \^Z G tðm
E s?G[i�XYFNFHGJI f XUI�FHP ]Jt GJa \Ul FHXUu t G�y m yhPbVOFQG�IQX ] F c P`FHs�G/X ] s \ FHs�G�ICu ¨ G�ô ] sxXUV�TLPWV?T�i�G�aQaNG�V?TUG�I f XUI��

FHP ]�t G�a���TdX k TLG�u \ a \ V?a�� m : X ] s \Ul FHs�G�MOV \ c V PWVdFQG�IHX ] FHP \ V?a�PWa�XUaQa \�] P¤XYFQG Z c PbFHs XUVûPbVOFQG�TLGJI��Ûa f PbV
f XUI�FHP ]�t G�� \ I f XYINFHP ]�t G�a�� \Yl FHXUu t G�y m { m

E s?G�TLX k TLG[u \ a \ V?a \Ul FHs?G[G t G ] FQI \ i�XUTLV�GJFHP ] XUV Z c G�XUM�PWVdFHGJIHX ] FHP \ V?a|XUIQG[G�ô f G�IQPbi�GJVdF�X tbt ¨ KUG�I ¨
c G tWt G�a�F�XUu t PWaNs?G ZÄm E s?G ] XYIQIQPbG�I \Ul FHs?G9G t G ] FHI \ i�XUTLV?G�FHP ] PWVdFQG�IHX ] FHP \ VÄe�FHs?G f s \ F \ VÄeLPWa \ u?aQGJINKUG Z£Z XUP t ¨
PWVrFQs?G lâ\ IQi \Yl%t PWTLsdF m E s?G f s \ F \ V�Pba9uvG t PWG�KLG Z F \ u�Ghi�XYaQa t G�aNa���FHs?GhGõô f G�INPWi�G�VdF�X t)k?f?f G�I t Pbi�P`FÙPba����� y�} ������%
' � m E s?G"TdX k TLG|u \ a \ V�a \Ul FQs?G c G/XUM�PWVdFQG�IHX ] FHP \ VÄeOFHs?G � XUV Z �zu \ a \ V?aJe�sxX/KLG"uvGJG�V
\ u?aNG�I�KLG Z PWV�X ]�] G t GJIHXYF \ IwG�ô f G�INPWi�G�VdFHa m E s?GJPWI f I \Lf G�I�FHPWGJa£��i�XUaNaQG�aJe c P Z FQs?a��	XUIQG�MOV \ c V�F \ T \^\^Z
X ]J]�k IQX ] ¨ m

E s?G V?GJTdXYFQPbKLG�IQG�a k?t FQa \Ul aNG/XUI ] s?G�a lâ\ I�X Z�Z PbFQP \ VxX t4] sxXUIQTUG Zý\ IpV?G k FQIHX t KLG ] F \ I�TdX k TUG�u \ a \ V?a
c PbFQs?PWV FQs?G = F�XYV Z XUI Z � \^Z G t � y�� ¨ PbG tWZrtb\ c GJI t PWi�PbFQa \ VrFHs�G�PWI9i�XUaNaQG�aJ� ���������� !�#" «d�U}[� %
'�m

E s?G�T tWk�\ V?arIQGJa f�\ V?aNPWu t G lâ\ I�FHs�G0a�FHI \ V?TÿV k?]�t G/XUIrPbVOFQG�IQX ] FQP \ V ] XUV?V \ F�u�G \ u?aNG�I�KLG Z XUa l IQGJG
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E s?GhFHIQXUV?aNKUG�INaQG[i \ i�G�VdFHX�XYV Z i�XUaNaQGJa \Ul FHs�G f XUINF \ V?a|XUIQG;V�G�T t G ] FQG ZM��m

E s?G f XUINF \ V�i \^Z G t TLPbKUG�a9FHs�G lâ\UtWtW\ c PbV?T f ING Z P ] FHP \ VÄ�
{	Y   � �ZY � � % �þ�   % �ZY � � % �k�º¹ · % %· Y p · �ZYv���-»�� �½¼ � � �Q�

c s?GJIQG	FQs?G p · �1Yv��XUING|FQs?G f XUINF \ V Z G�V?aNPbFHPbG�a7FHsxX�FÙGõô f IQG�aNaÙFHs�G f I \ uxXUu?P t P`F ¨ F \ jxV Z X f XUI�F \ V \Ul F ¨ f G¾ c P`FHsri \ i�GJVdF k i l IHX ] FHP \ V�Y�XUV ZV%�· PWaÙFQs?G ] sxXUINTLG \Ul FQs?G f XUI�F \ V m E \ jxINaNF \ I Z GJI�e�FQs?G;aNFQI k?] F k ING
lâk V ] FHP \ V?a   � XUV Z   % XYIQG�PWV Z G f GJV Z GJVOF \Ul§� %�e X f I \Lf G�I�F ¨ M^V \ c V´XUa � R \ IQMUGJV´a ] X t PbV?T m E s�G � �Z G f GJV Z G�V ] GwX f?f G�XUIQa4PbV�s?PWTUs?G�I \ I Z G�I ]J\ IQING ] FHP \ V?a m E s�G f XUINF \ V£i \^Z G t�\ à GJIQa7X;a k I f INPWaQPbV?T t ¨ T \^\^Z
Z GJa ] INP f FQP \ V \Ul FHs�G[a�FHI k?] F k IQG \Ul FHs?G f I \ F \ V m

: t G ] FHI \ V�� f I \ F \ V�a ] XYFNFHG�INPWV?TpPWa \ V t ¨ aQGJV?aQP`FHPbKUG	F \ FHs�G"G t G ] FHIQP ] X tbt ¨ ] sxXUIQTUG Z ]J\ V?aNFQPbF k G�VdFHa \Ul FHs�G
f I \ F \ V m : ô f GJIQPbi�GJVOFHX tWt ¨ e�PbF�Pba lâ\Lk V Z FHsxX�FÁFQs?G�aNG ] XUIQI ¨ \ V t ¨ XUu \Lk FÁsxX t`l�\Yl FHs�G f I \ F \ Vpi \ i�G�VdF k i m
5 I \^] GJaQaQGJa t PbMUG£FHs?G�IHXYFQG \UlAt XUINTLG�FQIHXUV�aNKLGJIQaNG i \ i�GJVOF k i RNGJFQa�XUV Z s?G/X/K ¨ � k XUIQM f I \^Z?k?] FHP \ V+PbV
sxX Z I \ V ]�\Ltbt PWaNP \ V�a f I \ uvG7FHs?G�G t G ] FHIQP ] X tbt ¨ V?G k FHIHX t^f XUINFQP ]�t G ]�\ VdFHGJVdF \Ul FHs?G f I \ F \ V m E s?G�G t G ] FQIQP ] X tWt ¨
] sxXUINTLG Z�f XUI�F \ V?a	XUING[ING/X Z P t ¨ P Z GJVdFHPbj?G Z c PbFHs�FHs�Gÿ�£XUV Z � KYX t G�V ] G(� k XUIQMOawXYV Z X£aQG�X \Ul%t PbTLsdF�� ?�f XUPbIQa m E s?Ghi \ i�G�VdF k i l IHX ] FHP \ V ] XYIQIQPbG Z u ¨ V?G k FHIHX t)f XUINFQP ]Jt G�aÙPWaCXYFNFHIQPbu k FQG Z F \ T tWk�\ V?a m

o�p76Öp76 ¿À;µr u/t�FÁEe�5|?AÂE¨sC|ÑuXr
B V�FHs?G = F�XUV Z XUI Z � \^Z G t e)X f I \ u t GJi XUINPWaNG�a;PWV�FHs?G ] X tW]Jk?t XYFQP \ V \Ul s?PWTLs�G�I \ I Z G�I < G ¨ V�i�XUV�V Z P¤X��
TLIQXUi�aJ� tW\^\Lf�Z P¤XUTLIQXUi�a t G�X Z F \�Z P`KLG�INTLG�VdF[PWVdFQG�TLIQX t a m E s?Pba;PWa;MOV \ c V+XYa k?t FQIHX/K^P \Lt GJF Z P`KLGJIQTLGJV ] G m
< \ INF k VxXYFQG t ¨ e¦X�a \UtWk FQP \ V0G�ô�PWa�FHa[FHsxXYFpPWa f I \ KUG�V´F \ u�G�KYX t P Z�lâ\ IpX tWt TdX k TLG�FQs?G \ IQPWGJa m 6 G�V \ IQi�X t �
PWaQXYFHP \ V f?t X ¨ a�X lâk V Z XUi�G�VdFHX t I \Lt G£PbV´X tbt TLX k TLG£FHs?G \ IQPbG�a \Ul FHs�G = FHXUV Z XUI Z � \^Z G tðm B F�u�G ]J\ i�GJa
G�a f G ] PWX tWt ¨ PWi f�\ INFHXUVdFAPWV�Ê > � Z?k GhF \ PbFQa t XUINTLG ]�\Uk?f?t PbV?T ]�\ V?aNFHXUVdF m

n a9XYV G�ô�XUi f?t G ]�\ V�aQP Z G�IÙFQs?GwT tbk?\ V�aNG t`l �ªG�V�G�IQT ¨ Z P¤XUTLIQXUi \Ul jxT k IQG�y m { m < I \ i FHs?G < G ¨ V?i�XYV?V
f ING�a ] IQP f FHP \ V lâ\ IAFHs?Pba Z P¤XYTLIHXUi \ V?G \ u�FHXUPWV�aÙFHs?G lâ\LtbtW\ c PWV�T�PWVdFHGJTLIHX t �

Ã � V¸Ä
� { � � V

Ä�Å � Ä Q3�L�7ÆÄ % � Ä Q��L� % �Dy m ¬d�

c s?P ] s ]Jt G/XYI t ¨�¨ PWG tbZ a9PWV�jxV?PbF ¨ m
< PWINaNF�e�FHs?GhPbV�jxV?P`FHG f XYINF \Ul FHs?GhPbVOFQG�TLIQX t Pba9PWa \Ut XYFQG Z l I \ i FHs�G f s ¨ aNP ] X tWt ¨ i�G/XUV?PbV?T lâk?tvf XUI�F m B V

Z Pbi�GJV?aQP \ VxX t ING�T k?t XUIQPbaHXYFQP \ V e�PbV?aNFQG/X Zp\Ul§f G�I lâ\ IQi�PWV?T9FHs�GÙPWVdFQG�TLIQX t PWV�¬ Z PWi�G�V?aNP \ V�a�e�PbF¦PWa ] X tb]�k?t XYFHG Z
PWVÈÇ �¬&� {�É Z PWi�G�V?aNP \ V?aJ�
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c s?GJIQGhFHs?GiÌ � lâk V ] FHP \ VrPWa9TUPbKLGJV�u ¨
Ì��`QæÉ��k�çQ y É �a'!èc�-»���É&éL� �Dy m «L�

XUV Z '!è � }¹� � �U� {�y���X ]J\ V?a�F�XUVdF m E s�G Z P`KLG�INTLG�V ] G�PbahV \ c tW\^] X t PWaNG Z PWV�FHs?Gzy
D�ÉhFHGJIQi \Ul FHs?G�ÌÄ�
lâk V ] FHP \ V m B FwPWa ]�\ VOKUG�V?PbG�VdFhF \ PWVdFQI \^Z?k?] G�XUV0XUIQu?P`FHIQXUI ¨ a ] X t G�¢ r c PbFHs�FQs?G Z Pbi�GJV?aQP \ V \Ul G�V?GJIQT ¨
�âFQs?GhIQGJV \ IQi�X t PWaHX�FHP \ V�a ] X t G/���

¢ % ËQ� Q�� %¬ � ¢ % r �?Ë�Ì��`QæÉ��k� ¢
% Ër � y É �´'!èÈQ t V9¬ � � t V�Q�� % D�¢ % r �À»r�]É�éd�N� �Dy m � �

E s k a�e|FHs?G Z PbKLGJIQTLGJVdF�IQG�a k?t F PWa a f?t P`F PWVdF \ X+FHGJIQi ]J\ VdF�XUPbV?PWV�T1FHs�G Z PbKUG�IQTUG�V ] G1XYV Z X+jxV?P`FHG`� %
Z G f GJV Z G�VdFpFHG�INi m E s�G�IQG�PWahXYV+XUINu?PbFQIHXUINPWV?GJaQawPbV�FHs?Pba[aNG f XYIHXYFQP \ V ]�\ V ] GJIQV?PbV?T c s�P ] s f XUINF \Yl FHs�G
jxV?P`FHG ]�\ VdFQIQPWu k FHP \ V�Pba"XYu?a \ INuvG Z PWV�FHs�G ]�\Uk?f?t PbV?TLa m = GJKUG�IQX t ING�V \ INi�X t PWaQXYFHP \ V � �Oêx¡ � ¡ �ÙG�ô�PWa�F/�AFHs�G
i \ aNF ]�\ i�i \ V t ¨ k aQG Z PWahFHs�G�i \�Z P`jxG Z i�PWV?Pbi�X t a k u�FHIHX ] FHP \ V � ?¢ìë �ha ] s?G�i�GUe c s?G�ING�FHs?G�y
D�Ék�'!è�Q´íZ�v¬ � FHG�INi PWa9a k u�FQIHX ] FHG Z m

n FrFHs?Pba fv\ PWVdF FHs�G�FHs?G \ I ¨ ] XUV u�G�IQG�V \ IQi�X t PbaQG Z �1FQs?G Z PbKUG�INTLG�V ] G ] XUV u�G�XUu?a \ IQu�G Z u ¨ X
IQG Z GJj?V?PbFQP \ V \Ul FHs?G;jxG tWZ aJe ]�\Lk?f�t PWV�TLaCXUV Z i�XYaQaQGJa \Yl FHs�GhFQs?G \ I ¨ m E s?I \Lk TLszFHs?Pba9IQG Z GJjxV?P`FHP \ VÄe?FHs�G
]�\Uk?f?t PbV?TLa"XUV Z i�XUaQaNG�ahX ] � k PWING�X Z G f GJV Z GJV ] G \ V�FQs?G�IQGJV \ INi�X t PWaQXYFHP \ V�a ] X t Gj¢ r m E s?G ]�\Lk?f�t PWV�T
]�\ V?aNFHXUVdFHa	XUV Z i�XUaNaQGJa \Yl ING�V \ INi�X t PWaNG Z FQs?G \ INPWGJa	XYIQG � � �x�x���)6 ]�\ V?aNFHXUVdFHa m

8 l¦]J\Lk INaQG[XUV ¨ f s ¨ aQP ] X t \ u?aQGJINKYXUu t GwaQs \Lk?tWZ u�G;PWV Z G f G�V Z G�VdF \Ul FHs?GhXYIQu?P`FHIHXYI ¨ a ] X t G ¢ r m E s?Pba
IQG8� k PWING�i�G�VdF ] XUVzuvGhGõô f IQG�aNaQG Z XUa��
¢ % r �� ¢ % r@î �?Q&� % D�¢ % r � ��¼ �;¢ r � ��� ��¢ r �5D � �k� ��¢ % r NN ¢ % r �Uï�� ��¼ � NN �½¼ Q:'%� �½¼ � �

NN�� � î �} �Dy m ÔL�
P m G m FQs?G \ u?aNG�INKYXUu t G 6 PWa;ING�� k PWING Z F \ u�G�PbVdKUXYIQP¤XYVOF k V Z GJI�X ] sxXUV�TLG \Yl KYXUINP¤XUu t G�a ¢ = ¢ � m E s?G
IQG8� k PWING�i�G�VdF[y m Ô ¨ PWG tWZ aAFQs?GhIQGJV \ IQi�X t PWaHX�FHP \ V TLI \Uk?f G�� k XYFQP \ V?aJ�

� % N �N � % �ðï�� � � �Dy m �L�
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XUV Z � % N��N � % �çQñ'%� ��¼ � � � � % � ��y m y�}d�
FHs?XYFCT \ KLGJIQV�FQs?GhI k V�V?PWV?T \Ul FHs�G ]J\Lk?f?t PWV?T ]J\ V?a�F�XUVdF"XUV Z FHs?Ghi�XUaQaNG�a \Ul FHs?G;FHs�G \ I ¨ m

B VrÊ > ��eUFQs?G	TLX k TLG9u \ a \ V?a�FQsxXYF�i�G Z PWXYFHGÙFQs?G|PWVdFHGJIHX ] FHP \ V���FQs?GCT tWk�\ V?a � ] XUINI ¨ ]J\LtW\Uk I ] sxXUINTLG
FHs�G�i�aQG t KLGJa m E s�G�IQG lâ\ IQGYe T tbk?\ V��ÛT tWk�\ V�PbVdFHG�IQX ] FQP \ V�a"XUING f�\ aNaQPWu t G m E G ] s?V�P ] X tWt ¨ evP`F"Pba|FQs?G�ING�a k?t F \Ul
FHs�G[V \ V�� n uvG t PWXUVrVxXYF k IQG \Ul FHs?G = _��ð~d�ÙTUI \Lk?f m

E s?G�aNG t`l � ]�\Uk?f?t PbV?T \Ul FHs?G[T tWk�\ V?aCsxXUa9KYXUaNF f s?GJV \ i�G�V \UtW\ TLP ] X t ]�\ V?aNG�� k GJV ] GJa m B V�X f GJINF k IQuxX��
FHP`KLGhG�ô f XYV?aQP \ V \Yl FQs?G�ï lâk V ] FHP \ VÄ�

ï�� ��¼ �þ�çQæï B � %¼ Qaï � � d¼ Qaï % � V¼ � 8 � �½ò¼ � ��y m yLy��
FHs�Ghj?IQaNFCFQG�IQi sxXUa9FHs?G lâ\ INi��

ï B � y
¬ � �DyLyñQ

{
~ �#n�� ��y m y�{L�

E s?G ]J\ V?aNFHXUVdF fv\ aQPbFQPbKUGpFHGJIQi�PWa Z�k G�F \ FQs?G�T tbk?\ V ]J\ VdFHINPWu k FQP \ V c s?P t GpFHs�G�V?G�TLXYFHP`KLG�FHGJIQi�XUIQPbaQGJa
l I \ i FHs�G¼� k XYIQMOa��B�Wn[PWaAFHs�G[V k i�uvGJI \Yl X ] FHP`KLG;þ§X/K \Lk IQa m

5 I \ K^P Z G Z �#n � y/«�eæï B PWa fv\ aNPbFQPbKLG m E s?PbarPWi f?t PbG�a£FHsxXYFrFQs?G1Ê > � ]J\Lk?f?t PWV?T ]J\ V?a�F�XUVdF �½¼Z G ] IQG�XUaQGJa c P`FHs�PbV ] ING/XUaNPWV?T � % m[n FhaQs \ I�F Z PWa�F�XUV ] G�a�� t XUINTLG � %��&� k XUINMOapXYV Z T tWk?\ V?awu�G�sxX/KLG t PWMUG
l IQGJG f XUINFQP ]Jt G�aJ�7X f I \Lf G�I�F ¨ MOV \ c V�XUa|XUa ¨ i f F \ FHP ]wl IQG�G Z?\ ió% m < \ I tW\ c KYX tbk G�a \Yl�� %|FQs?GhaNFHING�V?TYFHs
\Ul FQs?G ]�\Uk?f?t PbV?T�PbV ] ING/XUaNG�a m E s�G�IQG lâ\ IQGYek� k XUIQMOa�XUV Z T tWk?\ V?a�XUING ]�\ V�jxV?G Z PWV?aNP Z G ]�\Ltb\Lk I�aNPWV?T t GJF
aNFHXYFHGJa m

B V f IQX ] FQP ] G[FHs?Pba	i�G/XYV?a	FQsxXYF&� k XUIQMOa;XUV Z T tWk�\ V?a ] XUV?V \ Fwu�G \ u�aQG�I�KLG Z XUa l ING�G f XUINFQP ]�t G�aJevu k F
XUING X t c X ¨ a lâ\Lk V Z PWV ]J\ i�u?PbVxXYFHP \ V?ahFHsxX�F�sxX/KLGrV \ V?GJF ]�\Ltb\Lk I ] sxXUIQTUG m > \ i�u�PWVxXYFQP \ V�a \Ul FQs?IQGJG
� k XUINM^a7TLP`KLG9INPWaQGAF \ uxXUI ¨ \ V?aJe t PWMYGÙFHs?G f I \ F \ V���ô�ô � �ÁXUV Z FHs�G|V�G k FQI \ V�� �c� ôv� m¦n V \ FQs?G�I f�\ aNaQPWu�P t P`F ¨
F \�lâ\ INi ]�\Ltb\Lk I;aNPWV?T t GJFQa;PWa;FHs?G ]J\ i�u?PbVxXYFHP \ V \Ul X0� k XUINM�XUV Z XUV1XUVdFHP`��� k XUIQM�PWVdF \ Xri�GJa \ Vû� lâ\ I
G�ô�XUi f?t G � t �õô ?� e�ö B � � ?�Ue½÷ B � � ? >�� m E s k a�eÁFHs?G�j?KUG t PWTLsdFHGJaNF(� k XUINMOapTLP`KLG£IQPbaQG�F \ Xru?I \ X Z
a f G ] FHI k i \Ul sxX Z I \ V�P ] aNFHXYFHGJa m E s?G[F \Lf � k XUINMrPWaCa f G ] P¤X t�Z?k GhF \ PbFQa t XUINTLGhi�XUaNa��§PbFQa c G�XUM Z G ] X ¨ø = (*t-> c P`FHszX t P l G�FHPbi�G \Ul ¡òy/} � % ò a f INGJKUG�VdFHa|FHs?G lâ\ INi�XYFQP \ V \Ul s?X Z I \ V?P ] a�F�XYFQG�a m
o�p76Öp�ù ú<Eþz{s�u/tÙ|?AÂE¨sC|}u/r
Ê > ��PbV ]�\ I fv\ IHXYFQG�a�FHs�GzV?XUPbKUG f XUINF \ Vÿi \^Z G tÙ\Ul aNG ] FQP \ V y m { m yzPbVR� k XUVdF k i jxG tWZ FHs�G \ I ¨ m E s?G
f XUI�F \ V Z GJV?aQP`F ¨ lâk V ] FHP \ V?aCXUIQGhINPWT \ I \Lk a t ¨ Z GJjxV�G ZÄm

B V�FHs�GAVxXUP`KLG f XUINF \ V�i \�Z G t e�FHs�G f XUI�F \ VpFHIHXYV?aNKUG�IQaNG9i \ i�GJVOFHX"XUINGÙING�aNFQIQP ] FHG Z F \ uvG�aQi�X tWtðm E s?G
PWV ]�tWk aQP \ V \Ul FQs?GAT tbk?\ V�GJi�PbaQaQP \ V Z P¤XUTLIQXUi�a \Ul j?T k IQGJaAy m ~"IQGJi \ KUG�a FHs�PWa%ING�a�FHIQP ] FQP \ V m Ê k XUINM^a4PbV�FHs�G
f I \ F \ V ] XUV�X ] � k PbIQG|aQPbg�G/XYu t G9FHIQXUV?a�KLG�INaQGwi \ i�G�VdF�X;FHs�I \Lk TUs�FHs�G	GJi�PbaQaQP \ V \Ul T tbk?\ V?a m > \ VdKLGJIQaNG t ¨ e
T tbk?\ V?a ] XUV�X ] � k PWING;FHIHXYV?aNKUG�IQaNGpi \ i�G�VdF k i FHs�I \Lk TUszFQs?G f I \^] GJaQañ'#û}:[= � ?� mn a;X£jxIQa�F ]�\ V?aQG8� k G�V ] GUe � R \ INMUGJV�a ] X t PWV�T�Pba"u?I \ MUGJV�u ¨ s?PbTLs?G�I \ I Z G�I|FHG�INi�a �½¼ t V � % m � \ IQGõ�\ KLGJI�exFHs?G;PbV ]�tbk aQP \ V \Ul T tWk�\ VrG�i�PWaNaQP \ V Z P¤XUTUIHXUi�a t PbMUG"FQs \ aNG \Yl jxT k IQGJapy m ~ t G�X Z a9F \ X�aQPbV?T k?t XUIQP`F ¨
lâ\ I ]J\LtWt PWV?G�XUI¦GJi�PbaQaNP \ V \Ul FHs�G9T tWk?\ Vz��P m G m c s?G�V�FHs?GAFQIHXUV�aNKLGJIQaNG	i \ i�G�VdF k i \Ul FHs?G9T tbk?\ V�KYXUV?PbaQs?GJaÄ�ü �}d� m E s?PbaCPWa9MOV \ c V�XUa ]J\LtWt PWV?G�XUI Z P`KLGJIQTLGJV ] G m
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n a lâ\ I4FHs?G k?t FQIHX�� K�P \Lt G�F Z P`KLG�INTLG�V ] G£�âaQG�G	aQG ] FHP \ V�y m { m {L�õe Z PWi�G�V?aNP \ VxX t IQG�T k?t XUINPWaQXYFHP \ V£X tWtb\ c a7F \
aQG f XUIQXYFHG[� l X ] F \ IQPbaQG��)FHs?G Z PbKLGJIQTLGJVdF f XUINF l I \ i-FHs?G f XUINF c s�G�IQG f G�I�F k INuxXYFQP \ V�FQs?G \ I ¨ Pba4X f?f�t P ] XUu t G m
: ô�X ] F t ¨ XUa lâ\ I9FHs?G[IQGJV \ INi�X t PWaQXYFHP \ V \Ul FHs?G ]�\Lk�f?t PbV?T ]�\ V?a�F�XUVdF�e§FQs?G ]�\Ltbt PWV�G/XUI t ¨ Z PbKUG�IQTUG�VdF l X ] F \ I
PWaÙXUu?a \ IQu�G Z PbVOF \ XUV k V?i�G�XUa k IHXUu t G ç � �H¡ f XUI�F \ V Z G�V?aNPbF ¨ Z PWa�FHINPWu k FQP \ Vÿ� B XYFAX l X ] F \ INPWaHX�FHP \ V�a ] X t G¢(, m

E s?G l X ] F \ IQPbaHXYFQP \ V \Ul FHs?G�a�FHI k�] F k IQG lâk V ] FHP \ V?awPWVdF \ X�V \ V�� f G�I�F k INuxXYFQPbKLG�XUV Z X f GJINF k IQuxXYFQPbKUG
]�\ VOFQIQPbu k FHP \ V�PWa f�\ aNaQPWu t G�F \ X tbt%\ I Z G�INahPWV f G�INF k IQu?XYFHP \ V�FHs?G \ I ¨ m = GJKUG�IHX t ¶ � ��¢ª���õ� ��� ¢ð� ��� � �Oêx¡ � ¡ �
XUING"X/KYXUP t XUu t GUe Z G f GJV Z PbV?T \ V c s?P ] s l IHX ] FHP \ V \Ul FHs?GCjxV?P`FHG f XUINF�PWa�XUu�a \ INuvG Z PWVdF \ FHs�G"uxXUING f XUINF \ V
Z GJV?aQP`F ¨ m

E s?G"PbVdFHI \^Z?k?] FHP \ V \Ul FQs?G"XYIQu?P`FHIHXYI ¨ l X ] F \ INPWaQXYFHP \ V�a ] X t G�¢(,zaQs \Lk�tWZ V \ FÙX à G ] F7FHs�G|KYX tbk G \Ul FHs�G
f s ¨ aQP ] X tÁ\ u?aNG�INKYXUu t G�a \Ul FHs?G[FHs?G \ I ¨ m E s?PWa|IQG8� k PWING�i�G�VdF ¨ PbG tWZ a|FQs?G�� \ M^aNs?PbFQg�GJI���ó;IQPbu \ Kd� ¥ P f XYF \ Kd�
n"t F�XUING tbt P`� 5 XUINPWaNP9�ð�hó ¥ n 5 �[G8� k XYFHP \ V?a��o{U}���FQsxXYF Z G�a ] IQPbuvG�FQs?G G�K \Ltbk FHP \ V \Ul FQs?G f XYINF \ V Z G�V�aQPbF ¨
lâk V ] FHP \ V?a c PbFQs�FHs?G9a ] X t G � % m 8 V ] GAFQs?G f XUI�F \ V Z GJV?aQP`F ¨ lâk V ] FHP \ V£XYF7X ] G�INFHXUPWV£a ] X t G � %7Pba4M^V \ c V e
FHs�Gp�hó ¥ n 5 G�� k XYFQP \ VzX tbtW\ c aÙF \ G�K \Lt KLGhFHs?G 5 � < F \ XUV ¨ \ FQs?G�ICa ] X t G m < \ ICX Z G�INPbKYXYFQP \ VÄe�aQGJG lâ\ I
PWV�aNF�XYV ] GhIQG l G�ING�V ] G�� y�Ô�� m

E s?G f XYINF \ V Z G�V�aQPbFQPWGJaj���ZY � � % � ] XUV?V \ F�u�G ] X tW]�k�t XYFQG Z PbV f G�I�F k INuxXYFHP \ V1FQs?G \ I ¨ e%u k F ] XUV´u�G
i�G/XUa k IQG Z XYF�XYV ¨ a ] X t G l I \ i,FQs?G�PbI4IQG t XYFHP \ V�F \ FQs?G Z G�G f PbV?G t XUaNFQP ] a ] X�FQFHGJIQPbV?ThaNFHI k?] F k IQG lâk V ] FHP \ V?a m
n t XUIQTUG�u \�Z ¨ \Ul G�ô f G�IQPbi�GJVdF�X t^Z XYFHX"XYF Z P à G�ING�VdF a ] X t G�a%Pba%X/KYXUP t XUu t G m Ê > �ïj?FQa k aQPbV?T	FQs?G9�hó ¥ n 5
G�� k X�FHP \ V?a;F \ GJK \Ut KLG�FHs?G f XYINF \ V Z GJV?aQP`F ¨ F \zZ P à G�ING�VdFpa ] X t G�a[XUING k aQG Z F \z]�\ V�aNFHIQXUPWV�FHs�G f XUINF \ V
Z GJV?aQP`F ¨ lâk V ] FQP \ V?a m E s?GpIQG�a k?t FQPWV?T0�^e � e-�ª��� k XUIQM�XUV Z T tbk?\ V Z G�V?aNPbFQPWG�a	XYF	X�a ] X t G � %�� y�}�� %
' %
XUING[aNs \ c V�PbVrjxT k ING�y m ¬ m

E s?G f XUI�F \ V Z G�V?aNPbFHPbG�a \Yl FHs?G s�G/X/K^PWG�I�� k XYIQMOa�� ] sxXUIQize4u \ FQF \ i XUV Z F \Uf XUIQGrXYVýPWi fv\ I�F�XUVdF
FHs�G \ INGJFHP ] X t PWaNa k G m E s?G"FQs?G \ INGJFQP ] X tvf ING Z P ] FQP \ V lâ\ IÙs?G�X/K ¨ ��� k XUIQM f I \^Z?k?] FHP \ V�PWV�sxX Z I \ V ]�\UtWt PbaQP \ V?a
Z P à GJIQaAaNPWTLV?P`j ] XYVOF t ¨ l I \ i FQs?G;G�ô f G�INPWi�G�VdF�X t IQGJa k?t FHai��{L{^e?{U~�e?{Y¬�� m < \ IÙu \ FQF \ i � k XUIQM f I \^Z?k?] FHP \ V
XYFwFQs?G E GJKYXYFHI \ VÄeÄFQs?G�V?G�ô^F��ÛF \ � t G�X Z PbV?TY� \ I Z GJI ]J\ VdFHIQPbu k FQP \ V?a t G/X Z F \ X Z?k?f�t P ] XYFHP \ V \Ul FQs?G ] I \ aQaD�
aQG ] FQP \ V ]�\ i f XUING Z F \ FQs?G t G/X Z PWV?T�� \ I Z G�I ] X tW]Jk?t X�FHP \ V��o{U��� m

8 V FQs?G \ V?G�sxXYV Z FHs?PbarPWarXYFNFHINPWu k FQG Z F \ÿZ PØ7 ]�k?t FHPWGJa PWV Gõô^FHG�V Z PWV?TýFQs?G l X ] F \ IQPbaHXYFQP \ V F \ X
aQP`F k X�FHP \ V c PbFHsri k?t FQP f?t G"a ] X t GJap��PWV�� B�= ��FHs?GhGJV?G�INT ¨ a ] X t G � % \Ul FQs?G;a ] XYFQFQG�INPWV?T f s \ F \ VzXUV Z FHs�G
s?G�X�K ¨ � k XYIQM i�XUaQa9a ] X t Gó�o{Y«���� m 8 V�FQs?G \ FQs?G�I9sxXYV Z e§XUV�PWi f�\ INFHXUVdF k V?ING�a \Lt KUG Z FHs?G \ IQG�FHP ] X t PbaQa k G
PWa�FHs?G fv\ aNaQPbu t G|G�ô�PWa�FHGJV ] G \Ul XYV ���x¢ð�õ��� � � � s?G�X/K ¨ � k XUIQM ]�\ VOFQG�VdF9PbV�FHs?G f I \ F \ VrPbV X Z?Z PbFHP \ V�F \ FHs�G
	 ¡��õ¢ � � ç � ¢ð� 2 ¡ ]�\ VdFQG�VdF l I \ i T tWk?\ Vra f?t P`FQFQPWV?Tz�¯:[= � ?� � m

5 XUIQXUi�GJFHINPWaQXYFHP \ V?a \Ul FQs?G f XUINF \ V Z GJV?aQP`FHPbG�a �o{ � e�{UÔ�e�{U���ðeAPWV ]�tWk�Z PWV?T�FQs?G�s�G/X/K ¨ � k XUINMOa�eCXUING
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o�p76Öp=< =*Eþw~tvub� tvuxw(y z{sC|}u/r
E s?G7TLGJV?G�IQX t Ê > � f ING�a ] IQP f FHP \ V lâ\ IÄFQs?G ] X tb]�k?t XYFHP \ V \Ul�] I \ aQa�aNG ] FQP \ V�a lâ\ I ]�\Ltbt PbaQP \ V?a \Ul F c \ s?X Z I \ V?a
PWa9TUPbKLGJV�u ¨ FQs?G f GJINF k IQuxX�FHPbKUGhG�ô f IQGJaQaNP \ VÄ�

�`� ¹ ·?> @
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CEI·J@ �� � � � % � � %¢ %, � � %¢ % r � ��y m y�~d�

c s?GJIQG Ä PWa)FHs�G f�\ c GJI \Ul �½¼ \Ul FHs?G tW\ c G�aNF�� \ I Z G�I Z PWXUTLIHXYi�eoY � XYV Z Y % XUIQG7FHs?G�i \ i�GJVdF k i l IQX ] FQP \ V?a
\Ul FQs?G	F c \ sxX Z I \ V?a ] XUIQINPWG Z u ¨ FQs?G f XYINF \ VÄ�#� � �ðY � ³ � XUV Z � % �ðY % ³ % m E s?G p · �ZY � ¢ %, �7IQG f IQG�aNG�VdFFHs�G�Ê > � � k XUINM XUV Z T tWk?\ V Z GJV?aQP`F ¨ lâk V ] FQP \ V?aJeAGJKYX tbk XYFQG Z X�F X l X ] F \ IQPbaHXYFQP \ Vÿa ] X t G0¢(, m E s?G
XUi f?t P`F k?Z G \Ul FHs?GhsxXUI Z a ] X�FQFHGJIQPbV?T f I \^] G�aNa"X�F \ I Z GJI � Pba9TLPbKUG�Vzu ¨ �KH CLI·M@ m

EAc \ XUINu?PbFQIHXUI ¨ a ] X t G�aCX f�f G�XUI9PWV G8� k XYFHP \ V�y m y�~ m E s?GhING�V \ INi�X t PWaQXYFHP \ V�a ] X t G ¢ r PWaÙFQs?G;IQGJa k?t F
\Ul FQs?G�ING�V \ IQi�X t PbaHXYFQP \ V \Ul FHs?G k?t FQIHX�� K^P \Lt GJF Z P`KLG�INTLG�V ] GUe XUa Z PWa ]Jk aQaNG Z PbV�aNG ] FQP \ V+y m { m { m E s�G l X ] �
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F \ IQPWaQXYFHP \ Vha ] X t G�¢(,�Pba Z�k G�F \ FQs?G l X ] F \ INPWaQXYFHP \ V \Ul FHs�G ]�\UtWt PbV?G/XYI Z PbKUG�IQTUG�V ] G m E s?G f s ¨ aQP ] X t^f P ] F k ING
PWa4FQsxXYF4FHs�G ]J\Lk?f?t PWV?TLa7XYV Z 5 � < a�XUu�a \ INu�FHs \ aQGCG à G ] FHa�FHsxXYF ] XUV?V \ F�u�G Z G�a ] IQPbuvG Z�f G�I�F k INuxXYFHP`KLG t ¨ e
aQGJGpaNG ] FHP \ V?ahy m { m {�XUV Z y m { m ~ m

E s?G f s ¨ aNP ] X t|] I \ aNa�aNG ] FQP \ V ] XUV�V \ F Z G f G�V Z \ V FQs?G�aNG�XUINu?PbFQIHXUI ¨ a ] X t GJa���XUa�FQs?Gza ] X t G�a�XUING
KYXUIQPbG Z eOFHs�G"IQGJa k?t FHa \Ul G/X ] s \ I Z G�IÙPbV ��¼ ] sxXUV?TLG"PWV�a k?] s�X c X ¨ XYa�F \ MUGJG f FHs�G	F \ F�X t§] I \ aQaÙaQG ] FHP \ VPWV Z G f G�V Z G�VdF \Ul ¢ r XUV Z ¢(, m B V f IHX ] FHP ] GUe§FHs?G ] X tb]�k?t XYFHP \ V \Ul X tbt�\ I Z GJIQa	PWV f G�I�F k INuxXYFQP \ V�FHs?G \ I ¨
PWa9V \ F l G/XUaNPWu t GU� lâ\ I9i�XUV ¨ f I \^] GJaQaNG�a�e§FHs�G ] X tW]Jk?t X�FHP \ V \Ul G�KLGJV�FHs?G;jxINaNF \ I Z G�IQaCPba	X�FQG Z P \Lk a9F�XUaNM m
B V�TLG�V�G�IHX t eÄFHs�G�IQG�a k?t F \Ul FQs?Gz�âFQI k V ] XYFQG Z � ] X tW]�k�t XYFQP \ V�aQs \ c a[X Z G f G�V Z G�V ] G \ V�FQs?G�IQGJV \ IQi�X t P`�
aHX�FHP \ V�a ] X t G�¢´FQsxXYF;u�G ]J\ i�GJa t GJaQa;PWi f�\ INFHXUVdF c P`FHs�G/X ] s \ I Z G�I	FHsxXYFwPWa ] X tW]Jk?t XYFQG ZÄm B V l X ] F/eÄFHs�G
Z G f GJV Z G�V ] G \Ul FHs?G[IQGJa k?t F \ VzFHs?Gpa ] X t G¼¢ c P`FHs?PbV�a \ i�Gpu \Lk V Z a"PWa \Ul FQG�VzF�XUMYG�V�XUa	XUV�PWV Z P ] XYFQP \ V
\Ul FHs?Gha�F�XUu?P t P`F ¨ \Ul FHs�G[ING�a k?t F m

o�p76Öp�N O§;-sQP�u�t�FõE¨sC|}u/r
Ê k XUINM^azXUV Z T tbk?\ V?a�XYIQG ]�\ V�jxV?G Z PWV ]J\LtW\Uk IraQPbV?T t G�FraNFHXYFHGJa�XYV Z ] XUV?V \ FzuvG \ u�aQG�I�KLG Z XUa l IQGJG
f XUI�FHP ]�t GJa m = ] XYFNFHGJIQPWV�T f I \�] G�aNar�����V= ��� lâ\ IhFQs?G ¥Á@"> �pXUV Z FQs?G Z G ] X ¨ \Ul s�G/X/K ¨ \ u^RNG ] FHar�âG�T my = > ? >J�ÁTLP`KLG�IQPbaQG�F \ � k XUINMOa PWVhFHs?G�jxVxX t aNFHXYFHG \Ul FQs?GÙG�KLG�VdF m 6 G�X t T tWk?\ V?a c P`FHspaQPWgJG/XUu t G�i \ i�G�VdFHX
] XYV u�GrIHX Z P¤XYFQG Z´\ à � k XUINM^a m < \ I�FQs?G�aNG0� k XYIQM´XYV Z T tWk?\ V+jxVxX t aNF�X�FHG�aJe)RNG�FHa \Ul|]J\LtW\Lk I��ªV�G k FQIHX t
f XUI�FHP ]�t GJaCXUIQG \ u?aQGJINKLG ZÄm

� GJFQa4XUIQG lâ\ IQi�G Z FHs?I \Lk TLs�X ] XUa ] X Z G \Ul T tWk�\ V�IQX Z P¤X�FHP \ V�XUV Z FHs?G ] IQG�XYFHP \ V \Yl � k XUIQML�DXYVOFQP`��� k XUIQM
f XUPbIQaA��T tbk?\ V�a f?t P`FQFHPbV?TO� m B V�a \ i�G ] XYaQG�aJedFHs?GÙFQIHXUV�aNKLGJIQaNG|i \ i�G�VdF k i \Yl FHs?GAGJi�P`FQFQG Z T tbk?\ V�Pba t XUIQTLG
G�V \Lk TLs0F \�lâ\ IQi.X�aQG f XUIHX�FHGUe¦G�ô f G�IQPbi�GJVdF�X tbt ¨ Z PWaNFQPWV?T k PWaNsxXUu t GUe�RNGJF m B V1FQs?G�PWV?P`FHP¤X t%f sxXYaQG \Ul FHs�G
] XYa ] X Z G�FQs?G£G�V?GJIQT ¨ \Ul FHs?G f XUI�F \ V?ahPba[a k 7 ] PbG�VdF t ¨ t XUINTLG�FHsxXYFhFQs?G�PbI[u�G�s?X�K^P \Lk IhPWa Z GJa ] INPWu�G Z u ¨
f G�INF k IQu?XYFHP`KLGpÊ > � m

B V f IQPbV ] P f?t GYeYi�XYFHINP`ôpG t G�i�G�VdFHa lâ\ I¦FQs?G f I \^] GJaQaNG�a ] XUV�u�GAGõô f�t P ] PbF t ¨ ] X tW]�k�t XYFQG Z�\ I Z G�I%u ¨ \ I Z G�I�e
FHs k a FHXUMOPWV?T"PWVdF \ X ]�]�\Uk VdF4FHs?GAGõô�X ] F4MOPbV?G�i�XYFHP ] a m @ \ c GJKUG�I�eOPbV f IHX ] FHP ] GYe ] X tb]�k?t XYFHP \ V?a¦X l FHGJI@»r� � %¼ �u�G ]�\ i�GhG�ô^FQIQG�i�G t ¨ Z PØ7 ]�k?t F m

B V1FQs?G f XUINF \ V0aQs \ c G�I�X f?f I \ X ] sÄe�FHs?G f XUI�F \ V ] XUa ] X Z G Z G�KLG tW\Lf a�XUVxX tb\ T \Lk awF \ FHsxXYF \Ul G t G ] �
FHI \ i�XUTLV?G�FHP ] aNs \ c GJIQa m E s?G f I \ uxXYu?P t PbFHPbG�a \Ul G�X ] s \Ul FHs?Gzu?IQXUV ] s?PbV?TLa \Ulw\ V?GzF \ F c \+f XUINF \ V?a��
�(= ��:�e�:[= :<:�XUV Z :[= � ?�hXUIQGCTLP`KLG�V�u ¨ �ð�hó ¥ n 5 \ I n"t F�XUING tbt P`� 5 XUINPWaNP��Äa f?t PbFNFHPWV�T[MYG�INV?G t a m E s?PbaPWi f?t PWG�a�X�aQPbi f?t Pbj ] XYFHP \ V \Yl FQs?G;MOPWV?GJi�X�FHP ] a�e?u k F|X tWtb\ c aÙFHs?G ] X tW]Jk?t X�FHP \ V�F \ u�G ] XUINIQPbG Z�\Lk FAF \ XUV
��PbV f IQPbV ] P f?t G/�ÙXUIQu�PbFHIQXUI ¨ V k i�u�G�I \Ul¦f XUI�F \ V?a m
� s?P t G�FQs?G f XUINF \ V+aNs \ c GJI f P ] F k ING f I \ K�P Z G�a�X�T \^\�Z1Z G�a ] INP f FQP \ V \Ul FHs�GhRNGJF�aNFQI k?] F k INGUe4PbF[Pba

V \ F�XUu t G�F \�f IQG Z P ] FhFQs?G�IQXYFHG \Ul a k 7 ] PbG�VdF t ¨ GJV?G�INTLGJFQP ] T tWk�\ V?a;FHsxX�F lâ\ INi.X c G tbt �ÛaQG f XUIHXYFQG Z RNGJF m
E s?GJIQG lâ\ IQGUe \Yl FHG�V ]J\ i�u?PbVxXYFQP \ V?a \Ul FHs�GÙF c \ X f?f I \ X ] s?G�a7XYIQG9X f�f?t PbG Z � lâ\ IÁFHs?GAjxINaNF�eLIQG t XYFQPbKLG t ¨ sxXUI Z
u?IQXUV ] s?PbV?TLa�e)i�XYFQIQP`ô�G t G�i�G�VdF ] X tW]Jk?t X�FHP \ V?a"XYIQG k aNG Z ��FHs�G�a k u?aNG�� k GJVOFpu?IQXUV ] s?PbV?TLahXUING Z G�a ] INPWu�G Z
u ¨ FHs�G f XUINF \ V�aNs \ c GJI lâ\ IQi�X t PbaQi m

B V�XUV ¨ ] XYaQGUeYFHs?G f GJINF k IQuxX�FHPbKUG ] X tW]Jk?t X�FHP \ V \Ul FHs�G ] XUa ] X Z GÙPba�aNF \Uf?f G Z c s?GJV�FHs?G f XUI�F \ VpG�V?GJIQT ¨
PWa \Ul FHs�G \ I Z G�I \Ul y � %
'�m%n FAFHsxX�F fv\ PWVdF ��¼ u�G ]J\ i�G�a \Ul�\ I Z GJI"yhXUV Z�f GJINF k IQuxXYFQP \ V�FHs?G \ I ¨ PWa�V \tW\ V?TLG�ICX f?f?t P ] XUu t G m

E s?G f XUI�F \ V�a f I \�Z?k�] G Z PbV�FHs�G ] XUa ] X Z G�FHIQXUV?a lâ\ IQi�PWVdF \ sxX Z I \ V?a m @ X Z I \ V?PWaQXYFHP \ V ] XUV?V \ F;u�G
Z GJa ] INPWu�G Z PWV f G�I�F k INuxXYFQPbKLG9Ê > � m B V?aNFQG/X Z e f s?G�V \ i�GJV \LtW\ TLP ] X t i \^Z G t a XUING k aQG Z �%FQs?G ¥ k V Z aNFQIQPWV�T
i \�Z G t �âPWV�FQs?G 5¡l;EC@|B n GJKUG�VdFhTLG�V�G�IHX�F \ I���~�y¸���"XYV Z FHs�G ]�tbk aNFQG�Iwi \�Z G t ��PWV @":76-� B ó�S~d{	�¤�"XUING
FHs�G[i \ a�F fv\Lf�k?t XUI m
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: KLGJV+FHs \Uk TLs�FHs?G�aNFHXUV Z XUI Z i \�Z G t Pba[Gõô^FHIQGJi�G t ¨ a k?]�] G�aQa lâk?t e¦i�XYV ¨ f s ¨ aNP ] PbaNFQapu�G t PWGJKUG£PbFhPWahV \ F
FHs�GpjxVxX t XYV?a c G�I m E s?Gpi \ aNF \ udK^P \Lk a	aQs \ INF ]J\ i�PWV?T£PWaCFHs�G l XUP tWk INGwF \ PbV ]�\ I f�\ IHXYFQGhTLIHX/K^PbF ¨ PbV�FHs�G
jxG tWZ FHs?G \ I ¨ lâ\ INi�X t PWaNi m � \ IQG \ KLG�IJe�FQs?GhaNFHXUV Z XUI Z i \�Z G t)Z?\ G�aCV \ F \ à G�I	XUVzG�ô f?t XUVxXYFQP \ V lâ\ I9FHs�G
]�\ i f?t G�ô l XUi�P t ¨ aNFQI k?] F k ING�XYV Z FQs?Ghi�XYaQaQGJa \Ul FQs?G lâk V Z XYi�GJVOFHX tÄl G�INi�P \ V?a m

� XUV ¨ FHs?G \ IQPbG�a�sxX/KLGwu�G�GJV lâ\ INi k?t X�FHG Z FQsxXYF�T \ u�G ¨ \ V Z FQs?G = F�XUV Z XUI Z � \�Z G t m B V�FHs�PWa�aQG ] FHP \ V
FHs�GCX Z KYXUVdF�XUTUG�a \Ul PbVOFQI \^Z?k?] PWV?T ¨ GJF�XUV \ FHs?GJI a ¨ i�i�G�FHI ¨ ��a k�f GJI��ªa ¨ i�i�GJFQI ¨ �)XUIQG Z PWa ]Jk aQaNG ZÄm4n|l FHGJI
X�u�IQPWG l PWVdFHI \�Z�k?] FQP \ VÄexFQs?G�aNPWi f?t GJaNF|a k?f G�ID�ªa ¨ i�i�GJFHINP ] FHs?G \ I ¨ FHs?XYFwGJi�uvG Z a	FQs?G�a�F�XUV Z XUI Z i \^Z G t
��FQs?G�i�PWV�PWi�X t a k�f GJI��ªa ¨ i�i�GJFQIQP ] G�ô^FHGJV?aQP \ V \Ul FQs?G�aNFHXUV Z XYI Z i \�Z G t � ��=?=�� �£��Pba f ING�aNG�VdFHG ZÄm
= f G ] P¤X t GJi f sxXUaQPba�PWa�TUPbKLGJVýF \ FHs�G @ PWTUTLa�aQG ] F \ I m 5 \ aQaNPWu t GrG�ô f GJIQPbi�GJVOFHX t aNPWTLV?XYF k ING�a�PbV lâk F k ING
�ðXYV Z�f XUaNF��ÙG�ô f GJIQPbi�GJVOFQa"XYIQG Z Pba ]�k aQaQG ZÄm

o�p�ù�p5o q<rXsCtvuxw(y z{sC|}u/r
8 V?G \Ul FHs?G f IQPWV ] P f X t%f I \ u t G�i�a \Ul FHs?G = FHXUV Z XYI Z � \^Z G t PbawIQG t XYFQG Z F \ IQX Z P¤X�FHPbKUG ]�\ IQIQG ] FQP \ V?awF \
FHs�G @ PWTUTLa%i�XUaQa Z�k GAF \wl GJIQi�P \ V�XUV Z u \ a \ V tb\�\Lf a \ V�FHs�G @ PWTUTLa f I \Lf XUTLXYF \ I m%n|l FHG�I%PWVdFHI \�Z?k�] PWV�T;X
]�k FN� \ à a ] X t GCF \ ING�T k�t XYFQGCFQs?G k?t FQIHX�� K�P \Lt G�F Z P`KLG�INTLG�V ] G \Ul FHs?G tW\^\Lf PWVdFHGJTLIHX t a�eLFQs?G�aNG tb\�\Lf�Z PWXUTLIHXYi�a
]�\ VOFQIQPbu k FHG�i�XUaNa��ªa5� k XUIQG Z FHG�INi�a c P`FHs�Xc� k X Z IHXYFQP ]�Z G f GJV Z G�V ] G \ V�X s?PWTUs��ªGJV?G�INT ¨ ]Jk FN� \ à a ] X t GT^]G_ m7n i�PWIQX ]�k?tb\Lk a ] XUV ] G tWt XYFHP \ V \Ul FHGJIQi�a \Ul FHs?G \ I Z G�I \Ul FQs?G 5 t XUV ] M a ] X t G;PWa9ING�� k PWING Z�lâ\ IAFHs�G
@ PbTLTLa�F \ sxX/KUGhX�i�XYaQa \Ul FQs?G \ I Z G�I \Ul y�}L}j� %
'�m E s�Gwa \ � ] X tbt G Z ê^� ¡�� � �H�Oê F	 ��� ç � ¡ �ÉPba \ V�G \Ul FHs�G
i�XUPWVrPbV ] GJVOFQPbKUG�aCF \ aQG�XUI ] s lâ\ I9G�ô^FHGJV?aQP \ V?aCF \ FHs�G = F�XUV Z XUI Z � \^Z G tðm

= k?f G�ID�ªa ¨ i�i�G�FHI ¨ � \ I = _ =cl � \ à GJIQa9X�a \LtWk FHP \ V�F \ FHs?G;s?PbG�IQXUI ] s ¨ f I \ u t G�i m E s?G"MUG ¨ PWaAPbV�FHs�G
\Lf?f�\ aNPbFHG;aNPWTLV \Yl FQs?G�Tb% ]G_ IHX Z PWXYFHP`KLG ]J\ IQING ] FHP \ V?aAF \ FHs�G @ PWTLTUaAi�XYaQa l I \ i l G�INi�P \ V?a9XYV Z u \ a \ V?a m
E \ X ] s?PWG�KLGCXwa ¨ a�FHGJi�XYFQP ]A] XUV ] G tWt XYFHP \ V \Yl ��a ] X t XYI��Áu \ a \ V£XUV Z�l GJIQi�P \ V ]J\ VdFHINPWu k FQP \ V�a¦F \ FHs?G @ PWTLTLa
i�XUaQaJevX�V?G c a ¨ i�i�GJFQI ¨ PWa f�\ aNF k?t X�FHG Z FHsxX�F"Gõô f�t P ] PbF t ¨ t PWV?MOa9FHs�Gpu \ a \ V?P ] XUV Zzl G�IQi�P \ V?P ] c \ I tbZ a m
E s k a�e lâ\ IAG/X ] s�G�X ] s l G�IQi�P \ V?P ]|Z G�TUIQG�G \YlÁl ING�G Z?\ i X�u \ a \ V?P ]	Z G�TUIQG�G \YlÁl ING�G Z?\ i i k aNF9Gõô�PWaNF|XYV Z
FHs�G Z PbKLGJIQTLGJV ] GJa	PbVrFHs?G @ PbTLTLa9i�XUaQa ] XUV ] G t PWVzX�VxXYF k IHX t c X ¨ m

< \ IQi�X tWt ¨ e?a k?f G�I��Ûa ¨ i�i�G�FHI ¨ TLGJV?G�IQXYF \ I \Lf G�IQXYF \ INa"XYIQG�PbVdFHI \^Z?k?] G Z FHsxXYF ] sxXUV?TUGpFHs�G�a f PWV \Yl X
f XUI�FHP ]�t Gpu ¨ �£y�DL{�e ]J\ VdKLG�I�FHPbV?T�X u \ a \ V�PWVdF \ X l GJIQi�P \ V�XYV Z K^P ] G�KUG�INaHX m B V f INPWV ] P f?t GUe�FHs?Pba;P Z G�X
] XYV u�GzFHXUMUGJVïF \ XUV XUIQu?P`FHIQXUI ¨ t GJKUG tC\Ul"]�\ i f?t Gõô�PbF ¨ u ¨ X Z?Z PbV?T�i \ IQG�PWV?a�F�XUV ] G�a \Ul FQs?Gza k?f G�ID�
a ¨ i�i�G�FHI ¨ TLGJV?G�IQXYF \ I \Lf GJIHXYF \ IQa m @ \ c GJKUG�IJe�FHs�G \ INPWG�a c P`FHsQ`�{ ]J\Lf PWGJa \Ul FHs?GrTUG�V?GJIHXYF \ I \Ul FHGJV
t G�X Z F \�f s�G�V \ i�G�V \LtW\ TUP ] X t�Z PØ7 ]�k?t FHPWGJa m E s?G�ING lâ\ INGUe�i \ aNF�a�F k?Z PbG�a�XUING t PWi�PbFQG Z F \ FHs�GraQPWi f?t G�aNF
� © ��y�� ] XUaNG m

E s?G f s ¨ aNP ] X t�]�\ V?aNG�� k GJV ] G \Yl FQs?GhPWVdFHI \�Z?k�] FHP \ V \Ul a k?f G�ID�ªa ¨ i�i�G�FHI ¨ PWaAFHs�G ] IQG�XYFHP \ V \Ul Xz� \ I
i \ IQG£FHsxXYV \ V?G/�ha k?f G�I�� f XUI�FHV?GJI lâ\ I[G/X ] s+M^V \ c V f XUINFQP ]�t G m B V´X c \ I tbZ c s?GJIQG�a k?f G�I��Ûa ¨ i�i�G�FHI ¨
G�ô�X ] F t ¨ s \LtWZ a�FHs?G"a k?f G�ID� f XUI�FHV?GJIQa9XYIQG	FQs?G"i�PWINI \ I7Pbi�XUTUG \Yl FHs?G \ IQPbTLPWVxX txf XUINFQP ]Jt G|PWV X tWt � k XUVdF k i
V k i�u�G�INa d Gõô ] G f F/e \Yl"]J\Lk IQaNGUe�a f PbV-�Aa k�f GJI�� f XUINFQV?G�INa�aNs \Lk?tbZ s?X�KUG�G�� k X t i�XUaQaJe�G t G ] FHINP ]r] sxXYIQTLGYe
c G/XUMrPba \ a f PWVzXUV Z�]J\LtW\Lk I m

E s?G l X ] F�FQsxXYF�V \ V?G \Ul FHs?Gýa k?f GJI�� f XUINFQV?G�INa�sxXUa�uvGJG�V Z PWa ]�\ KLGJIQG Z PbV Z P ] XYFHGJa�FHsxX�F�a k?f G�ID�
a ¨ i�i�G�FHI ¨ e)P l P`FwG�ô�PbaNFHaJe�PWa;Xru?I \ MUGJV1a ¨ i�i�GJFHI ¨ m E s?G£u?IQG�XUMOPWV?T \Ul FHs�G�a ¨ i�i�GJFQI ¨ X tWtb\ c a"a k?f G�ID�
f XUI�FHV?GJIQaÙF \ X ] � k PbIQG	i k?] s t XYIQTLGJIÙi�XUaQaNG�ah� \Ul FHs?G \ I Z GJI \Ul y #&%
' �4FHsxXYV FHs \ aNG \Ul FQs?G�PbIAaNFHXUV Z XUI Z
i \�Z G t4]�\Lk VOFQG�I f XUINFQa�XUV Z FQs k a�G�a ] X f G Z GJFHG ] FQP \ V m�n Z PWa ]Jk aQaNP \ V \Ul FQs?G�i�XUV ¨ a k?f G�I��Ûa ¨ i�i�G�FHI ¨
a`ÎWÏ	Ý�Ø§Ó&ÑKÑ Ó�Û)�b!�Ó�ác!¸Ý�ÚKÕKÓ&Û�ÑZâÖ¸Õ]Ø§Ó�Ú]ÐÙÖ&Û5Ö¸Ô�ÝþÕKÓ�Ú]Ö¸ÕKÑWÜ?Ö¸ØàØBáwÚKÝLd ÐÞÚ]Ï2ÚKÏ	ÝeÑ�á�Ô�ÝþÕ=
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u?ING/XUMOPWV�T�i�G ] sxXUV?PbaQi�a�FQsxXYFAs?X�KUG;uvGJG�V f I \Lf�\ aQG Z PWa�uvG ¨ \ V Z FQs?G"a ]�\Lf G \Ul FQs?PWa�FHs?GJaQPWa m E s?G;PWVdFQG�I��
G�a�FHG Z IQG�X Z GJI|Pba9IQG l G�IQING Z F \ IQG l G�IQGJV ] GJa��S~L~�e§~Y¬�e§~d�w� m

n V�PWVdFHGJIQGJaNFHPbV?T(� k G�a�FHP \ V�Pba c s?GJFQs?G�I \ I4V \ F7uxXUI ¨ \ V��%XUV Z�t G f F \ V��ÛV k i�uvGJI%K^P \Lt XYFHPbV?T f I \�] G�aNaQG�aJe
lâ\ INu?P Z?Z G�VhPWV;FHs�G�a�F�XUV Z XUI Z i \�Z G t e�XUING�X tWtb\ c G Z PbV \Lk I�a k?f G�ID�ªa ¨ i�i�GJFHINP ] FQs?G \ I ¨ m E s?G�aNG f I \�] G�aNaQG�aJe
XUi \ V?T c s?P ] s f I \ F \ V Z G ] X ¨ F \ X fv\ aQPbFQI \ V�XUV Z X f P \ V eLXUINGAG�ô f G�IQPbi�GJVdF�X tbt ¨ aNFQI \ V�T t ¨ ]�\ V?aNFQIHXUPbV?G ZÄm
B V[a k?f G�ID�ªa ¨ i�i�G�FHI ¨ e ]�\ V?aNG�I�KUX�FHP \ V \Yl uxXUI ¨ \ VpXUV Zht G f F \ VpV k i�uvGJI ] XUVhuvG7Pbi f�\ aQG Z u ¨ PWVdFHI \�Z?k�] PWV�T
6 � f XUINPbF ¨ a ¨ i�i�GJFQI ¨ �

î © �ò�`Q[y��?d&g t q t4% ¼ ��y m y/¬O�
c s?GJIQG£a;PWa"FQs?G�a f PWV \Ul FHs?G f XUINFQP ]�t G�XUV Z � XYV Z � a�F�XUV Z�lâ\ I"uxXUI ¨ \ V0XUV Z�t G f F \ V�V k i�uvGJI m E s?G
]�\ i�u?PWV?XYFHP \ V \Ul � k XUVdF k i V k i�uvGJIQa�PWa ] s \ aNG�Vûa \ FQsxXYF = F�XUV Z XUI Z � \^Z G tCf XUI�FHP ]�t GJa�V?G ] G�aNaHXUINP t ¨
sxX/KLG î © � ��yLe c s�P t GwFQs?G�PbI9a k?f G�ID� f XYINFHV�G�IQa|sxX/KLG î © �çQ[y m

B VzX Z?Z P`FHP \ V�F \ FQs?GwING�TdXUPbV?G Z a�F�XUu�P t P`F ¨ \Ul FHs?G f I \ F \ VÄe�FQs?G��ðX Z s \�] ��PWVdFQI \^Z?k?] FQP \ V \Ul 6 � f XUINPbF ¨
sxXUa ]J\ V?aQP Z G�IQXUu t G f s?G�V \ i�GJV \LtW\ TLP ] X t X Z KYXUVdFHXUTLG�a m = k?f G�ID� f XYINFHV�G�IQa7F \ FHs�G	a�F�XUV Z XUI Z i \^Z G txf XUINFQP`�
]�t G�a ] XUV \ V t ¨ u�G f I \�Z�k?] G Z PWV f XUPbIQa�XUV Z FHs�G Z G ] X ¨ ] sxXUPbV�GJV Z a c PbFHshFHs�G t PWTLsdFHGJaNF�a k?f GJI��Ûa ¨ i�i�GJFQIQP ]
f XUI�FHP ]�t G�� ¥Á=�5 ��e�FQsxXYFCPbaAV?G ] G�aNaHXUINP t ¨ aNFHXUu t G m4n aNFHXUu t GYe c G/XUM t ¨ PWVdFHGJIHX ] FHPWV�T ¥¦=�5 PWaCXYVrPWVdFHGJIQG�a�FHPbV?T
Z XUINM i�XYFQFQG�I ] XYV Z P Z XYFHG m

< k INFQs?G�I	a k?f?f�\ I�F lâ\ I|a k?f G�ID�ªa ¨ i�i�G�FHI ¨ Z GJIQP`KLG�a l I \ i FQs?G \ u?aNG�I�KUX�FHP \ V�FHs?XYF"FQs?G�PbVOFQI \^Z?k?] FHP \ V
\Ul a k?f G�I��Ûa ¨ i�i�G�FHI ¨ Pbi f I \ KLG�a£FHs�G k V?P`j ] X�FHP \ V \Ul FHs?G�I k V?V�PWV?T0TdX k TUG ]�\Uk?f?t PbV?TLa \Ul Ê > � XYV Z
G t G ] FHI \ c G/XUMrPbVdFHG�IQX ] FQP \ VrFQs?G \ I ¨ m B V�FQs?G l IHXUi�G c \ INM \Ul TLIHXUV Z�k V�P l ¨ PWV?T�FQs?G \ IQPWGJa9FHs?G;FHs�IQG�G[PWVdFQG�I��
X ] FHP \ V?a|XUIQGhG�ô f G ] FHG Z F \ i�GJIQTLGhPbVOF \ X�aNPWV?T t G;a k?f G�ID�ªPbVOFQG�IQX ] FQP \ V ]�tb\ aQG;F \ FQs?G 5 t XUV ] M a ] X t G m E s?G
\ u?aNG�I�KLG Z KYX tWk GJa lâ\ I%FQs?G ]�\Uk?f?t PbV?TLa4XYIQG9G�ô^FQIHX f�\Lt X�FHG Z e \ KLG�I7i�XUV ¨ \ I Z GJIQa \Ul i�XYTLV?PbF k?Z GYe k aNPWV?T;FHs�G
IQGJV \ INi�X t PWaQXYFHP \ V�TLI \Lk?f G8� k XYFHP \ V?a \Ul G�X ] s´PbVOFQG�IQX ] FQP \ V m � PbFQs+XUV+X f?f I \Lf INP¤XYFQG ] s \ P ] G lâ\ I;FQs?G�PbI
i�XUaQaNG�a�e?FQs?GhV?G c f XUINFQP ]Jt G�a9PbVdFHI \^Z?k?] G Z u ¨ a k?f G�ID�ªa ¨ i�i�GJFHI ¨ t G�X Z F \ XUVzPWi f I \ KUG Z�]�\ VdKUG�IQTUG�V ] G m

= k?f G�ID�ªa ¨ i�i�G�FHI ¨ Pba f XUINF \Ul i�XUV ¨ XYFQFQG�i f FHa�F \ PWV ]JtWk?Z G�TLIQX/K�P`F ¨ PWVdF \ X	a k?f G�I��ÛaNFHXUV Z XUI Z i \�Z G t e
i \ aNF4V \ F�XUu t ¨ PWV�a�FHIQPbV?TwFHs�G \ I ¨ m < PbVxX tbt ¨ e�FHs�G ] s \ P ] G \Ul X Z?Z PbFHP \ VxX t a ¨ i�i�G�FHINPWG�a¦FHsxXYF ] XUV£u�GAPWV ]J\ I��
f�\ IHXYFQG Z PWV�FQs?G = F�XUV Z XUI Z � \�Z G t PWa�aQGJKUG�ING t ¨ IQGJaNFQIQP ] FHG Z u ¨ FQs?G > \Ut G�i�XUV�� � XUV Z�k?t XwFHs�G \ ING�i ��~U«�� m

: ô f G�INPWi�G�VdF�X t aQG�XUI ] s?GJa lâ\ I9a k?f G�ID�ªa ¨ i�i�G�FHINP ] aNPWTLVxX�F k ING�a9sxX/KLGhu�G�GJV ] XUIQINPWG Zr\Uk FCPWV FQs?G ¥�:�5
XUV Z E GJKYXYFQI \ V£G�ô f G�INPWi�G�VdFHa�XUV Z�lâ\ INi²XUV£Pbi f�\ INFHXUVdF aNG ] FQP \ V \Ul FQs?G f s ¨ aNP ] a f I \ TLIQXUi \Yl FQs?G ¥�@w>
G�ô f G�INPWi�G�VdFHa m 8 V?G \Ul FHs?Gri \ a�F f I \ i�PbaQPWV�T�G�ô f G�IQPbi�GJVdF�X t aNPWTLV?XYF k ING�a lâ\ I 6 � f XUIQP`F ¨ ]�\ V?aNG�I�K�PbV?T
i \�Z G t a9Pba|FQs?GpGJV?G�INT ¨ ] XYIQIQPbG Z�\Lk F \Ul FQs?G Z GJFQG ] F \ I"u ¨ V \ V��ªPbVOFQG�IQX ] FQPWV?T = _ =^l f XYINFHP ]�t G�a m E s?PWaCPba
G�ô f G�INPWi�G�VdF�X tbt ¨ \ u?aQGJINKYXUu t G"XYa�FQs?G f IQG�aNG�V ] G \Ul k VOuxX t XYV ] G Z FHIQXUV?a�KLG�INaQGwi \ i�G�VdF k iÞ��i�PWaNaQPWV�Tñ� ü �
\Ul FHs?GCG�KLG�VdF m = \hl XYI�eOaQG�XUI ] s?GJa lâ\ I = _ =cl aQPbTLVxXYF k IQGJa4sxX/KLG ¨ PWG tbZ G Z IQGJa k?t FHa7PWV£XYTLIQGJG�i�G�VdF c PbFHs£FHs�G
= FHXUV Z XUI Z � \^Z G t e�P m G m V \ G�K^P Z GJV ] G lâ\ I)FHs?G7G�ô�PbaNFHGJV ] G \Ul a k?f G�I��Ûa ¨ i�i�G�FHI ¨ Pba lâ\Lk V Z ��~ � e�~LÔ�e�~L��e�¬L}�� m
o�p�ù�p76 8:9<;*C hih5C
� PbFQs´FHs?GrPbVdFHI \^Z?k?] FHP \ V \Ul FHs?Gra k?f G�I�� f XUI�FHV?GJIQa�FHs?G f XUINFQP ]�t G ]�\ VOFQG�VdF \Ul FHs?G FQs?G \ I ¨ Pba�XYF t G/XUa�F
Z?\Lk u t G Z V m E s�G�a k?f G�ID�ªa ¨ i�i�G�FHINP ] FQs?G \ I ¨�c P`FHs�FHs�G�aQi�X tWt G�aNF f XUI�FHP ]Jt G ]�\ VdFHGJVdF[FQsxXYF;GJi�u�G Z a;FHs�G
aNFHXUV Z XYI Z i \�Z G t PWa�MOV \ c V�XUa�FQs?G"a k?f GJI��Ûa ¨ i�i�GJFQIQP ] Gõô�FQG�V?aNP \ V F \ FQs?G"a�F�XUV Z XUI Z i \^Z G t � ��=?=?� � m
B V�FHs?Pba9aQG ] FHP \ VÄe?FHs�G[i \ a�FCPWi fv\ I�F�XUVdF f I \Lf G�I�FHPWGJa \Ul FHs?G ��=?=�� XUING f IQGJaQG�VdFQG ZÄm

= PWV�T t G f XUI�FHP ]�t G9a�F�XYFQG�a \Ul Xha k?f G�ID�ªa ¨ i�i�GJFHINP ] FHs?G \ I ¨ lâ\ IQi²a \ � ] X tWt G Z a k?f G�ID�ªi k?t FHP f?t G�FHa m E s?GJaQG
]�\ VOFHXUPWVrFQs?Gha k?f G�ID� f XUI�FHV?GJIQaJ� l GJIQi�P \ V�XUV Z u \ a \ V�a�F�XYFQG�a t PbV?MUG Z u ¨ FQs?GhTLG�V�G�IHX�F \ I \Lf G�IQXYF \ INa m
j ÎWÏ	Ý��oÛ	ÖSd ÛæâÝ`ÕKØàÐÞÖ¸Û�Ñ Ó�Û �k#�Ö¸Ñ]Ö&Û�Ñ Ó&Õ]Ý¡Û	Ö�Ú�#�Ý��ÙÐÙÝ��&Ý��æÚ]Ö�#�Ý�ÝfÓ&Ü�Ï2Ö�ÚKÏ	Ý`Õ�Ñ Ñ�á�Ô�ÝþÕ=
 Ô�Ó�Õ]Ú]Û�Ý`Õ�Ñ
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< \ I|FQs?G l GJIQi�P \ V�a�� c PbFQs�F c \ s?G t P ] PbF ¨ aNFHXYFHGJa��CPWV�FQs?G = F�XUV Z XUI Z � \�Z G t F c \ ING/X t a ] X t XYIQa lâ\ IQi
FHs�GÙaQPbi f�t G�a�F f�\ aNaQPWu t GÙa k?f G�I�� f XUI�FHV?GJI m E s�G ]�\ i�u?PWVxX�FHP \ V \Ul a f PWV^��y
�L{ l G�INi�P \ V?a c PbFHs�{	IQG�X t a ] X t XUINa
PWa ] X tbt G Z FHs�G ] s?PWIQX t^\ I%i�XYFQFQG�I¦a k?f G�ID�ªi k?t FHP f?t G�F m = k?f G�ID� f XUI�FHV?GJIQa%F \ FHs�GAaNFHXUV Z XUI Z i \^Z G t^l GJIQi�P \ V?a
XUING	VxXYi�G Z u ¨ f IQG f GJV Z PbV?T�XõUNa W F \ FHs?G|VxXUi�G \Ul FQs?G"a�F�XUV Z XUI Z i \^Z G txf XUINFQP ]Jt GU�Áa�� k XYIQM§e�a t G f F \ VÄe
aQG t G ] FHI \ VÄexG�F ]Um

E s?G[a f PbV���yhKLG ] F \ I	u \ a \ V?a"XYIQGhi \ aNFCaQPbi f�t ¨ t PWV?MYG Z c PbFQs�a f PWV��Hy
�L{ l GJIQi�P \ V?a9PbVzFQs?GhTdX k TUG \ I
KLG ] F \ I4a k?f G�ID�ªi k�t FHP f?t G�F m E s?GAV?XUi�GJa \Ul a k?f GJI�� f XUINFQV?G�INa \Ul T tbk?\ V?aJe � XUV Z£� u \ a \ V?a ò XUINGÙT tbk PWV \ a�ec PWV \ a|XUV Z u?PWV \ a m

n a	PWV�FHs?G = F�XYV Z XUI Z � \^Z G t exFHs?G ��=?=?� f XUINFQP ]Jt G�a|X ] � k PWINGpi�XUaQaCFHs�I \Lk TUs�FHs�G @ PWTLTLaCi�G ] sxX��
V?PbaQi�� ¬?y�� m E s?Gpa ] X t XUI @ PbTLTLa9u \ a \ V?a"XYV Z FQs?G ]�\ INIQGJa f�\ V Z PbV?T l GJIQi�P \ V�P ] s�PWTLTLaNPWV \ a lâ\ IQi!X ] s?PbIHX t
a k�f GJI��ªi k?t FQP f?t GJF m @ \ c GJKLGJI�e7F c \ a k?] s Z?\Lk u t GJFQa \Ul|\Lf?f�\ aQP`FHG�s ¨ f G�ID� ] sxXUINTLG�XUING V?G�G Z G Z F \ TLPbKUG
i�XUaQa9F \ FHs�G[F c \�l XUi�P t PWGJa \Ul � k XUIQMOa m E s�PWaCPWa|X£IQG�a k?t F \Ul FHs?G[aNFQI k?] F k ING \Ul FHs?Gha k?f GJI��Ûa ¨ i�i�GJFQIQP ]
¥ XUTLIQXUV?TLPWXUV m > \ VdFQIHXUI ¨ F \ FQs?G = FHXUV Z XYI Z � \^Z G t P`F Z�\ GJa�V \ F�X tbtW\ c ]J\ i f�t G�ô ]J\ V�R k TLXYFHGJar�âFQs?G ¨
c \Lk?tWZ ] X k aNG�FHs�G�a ¨ i�i�G�FHI ¨ F \ u�G�u?I \ MUGJV PWV XUV k V ]J\ VdFHI \LtWt G Z c X ¨ � m E s�G�IQG lâ\ IQGYe9F c \ @ PWTLTLa
Z?\Lk u t G�FHa|XUIQG;V�G�G Z G Z F \ TUPbKLG;i�XUaNaCF \ �
	rXUV Z �^��!4� �ÛF ¨ f G¼� k XYIQMOa m

E s?GwKYX ]�k�k i Gõô f G ] F�XYFQP \ V KYX tbk G�ab_ lpXUV Z _ m \Ul FHs?G @ PWTLTUa Z?\Lk u t G�FHa c P`FHsrs ¨ f GJI�� ] s?XUIQTLG¼��y
�U{
XUV Z ��y��L{�XUIQGhING t X�FHG Z u ¨ FQs?G[XUV?T t G�ï��

F�XUVñï`�¯_cl�D�_)m ��y m y��L�
E \Lf e ] sxXUINi²XUV Z�k?f � k XUINM^a ]J\Lk?f?t GAF \ FHs?G @ PWTLTLa¦jxG tbZ XYa�_ l~� _�aNPWV§ï7e c s?P t GÙFQs?GCu \ FNF \ i aNFQIHXUV?TUG
XUV Z0Z?\ c V � k XUIQM§e¦XUa c G tWt XUa ] sxXUINTLG Z0t G f F \ V0s?X�KUG�i�XUaNaQG�a f I \Lfv\ INFHP \ VxX t F \ _ m��®_ ]J\ a�ï m E s?G
KYX tWk G \Ul FHXUVñï+Pba9V \ F f ING Z P ] FHG Z u ¨ a k?f GJI��Ûa ¨ i�i�GJFQI ¨ m

E s?G£F c \�Z?\Lk u t GJFQa ¨ PbG tWZ X ]�\ i f?t G�ô @ PWTUTLa;aQG ] F \ I c P`FHs�j?KLG f s ¨ aQP ] X t @ PbTLTLa;u \ a \ V?a m E s?IQGJG
V?G k FHIQX t u \ a \ V?aAG�ô�PbaNF/� FQs?G >A5 � \^Z?Z a ] X t XUIQa�A B XYV Z y B XUV Z FHs?G >A5 �ÛGJKUG�V f aQG k?Z?\ �Ûa ] X t XUI/E B e?XYV Z
F c \�] sxXUINTLG Z a ] X t XUI @ PWTLTUa[u \ a \ V?a��åy t XUV Z y � m E s?G @ PWTUTLa;aQG ] F \ IpPba ]�\ i f?t G�FHG Z u ¨ FHs�G�j?KUG
a k�f GJI�� f XUINFQV?G�INa|F \ FQs?G @ PbTLTLa9u \ a \ V�a�e?FHs�G[s�PWTLTLaNPWV \ a m

n FAFHING�G t GJKUG t e?X tbt @ PWTLTUa�u \ a \ V i�XYaQaQGJa9XUV Z�]�\Lk?f�t PWV�TLa ] XUVru�G"G�ô f ING�aNaQG Z PWV�FHGJIQi�a \Ul F c \�l IQGJG
f XUIQXUi�GJFHGJIQa m > s \�\ aNPWV?T�FQs?GhIHXYFQP \£\Ul FHs?G;KYX ]�k�k i!G�ô f G ] FHXYFHP \ V�KUX tWk GJaAF�XUVñï´XYV Z �on FQs?Ghi�XYaQaQGJa\Ul FHs?G @ PWTLTLa9u \ a \ V?aCuvG ]�\ i�G���aNG�G lâ\ I9G�ô�XUi f?t Gó�S¬O{^ex¬d~��¤���

� % , > � � y
{ � � %n � � %  �Bp � � %n � � %  � % Q´¬ � %n � %  ]�\ a�{�ï % �

� % ,½h � � % � � � %n
E s?G ]J\Lk?f?t PWV?TUa \Yl FHs?G @ PWTUTLa£u \ a \ V?a�F \1l GJIQi�P \ V?a ] XUVûV \ c uvG�G�ô f ING�aQaNG Z PWV FHGJIQi�a \Ul ï-XYV Z
� � ¬O{�e?¬d~�� e c s?GJIQG

]�\ a�{ � � Q ]�\ a�{�ï � %n Q � %  � % , Q � %�E ING�Gõ� t G�KLG t�lâ\ IQi k?t XUG;XUING t PWa�FHG Z PWVrF�XUu t G�y m ~ m
< \ I X = _ =cl u?ING/XUMOPbV?T;a ] X t G \Yl » ��y #F%
' ��FHs�GAFHIQGJG�� t GJKUG t i�XUaNa \Ul FQs?G t PbTLsdFHG�a�F @ PWTLTUa%PWa%u \Lk V Z

F \ u�G t PWTLsdF/� � � �ð�� m @ \ c GJKUG�IJevFHs�G[FQIQG�Gõ� t GJKLG t i�XUaNaQG�a	XUV Z�]�\Lk�f?t PbV?TLaCXUINGpa k u^RNG ] F"F \ aNPWg�G�XUu t GIHX Z P¤XYFQPbKUG ]J\ IQING ] FQP \ V�a l I \ i tb\�\Uf Z PWXUTLIHXYi�a \Ul �âa��DF \Lf XUV Z ��a��Du \ FQF \ i � k XYIQMOa �S¬U¬�eÙ¬d�	� m EAc \ �
tW\^\Lfz] X tb]�k?t XYFHP \ V?a|XUING�X/KYXUP t XUu t Gó�S¬d«�e�¬ � � m E s?G�IHX Z PWXYFHP`KLG t ¨ ]J\ IQING ] FQG Z i�XUaNaQG�a"aQs \ c X�aNPWTLV?P`j ] XYVOF
q`ÎWÏ	ÝsriÓ�Û �ktu#�Ö�Ñ�Ö¸Û�ÑWÓ�ÕKÝãØbÐÞ×wÝ��<Ñ�ÚKÓOÚKÝþÑWÖ&âGv ÍSw v ý�w v a Ó&Û �<Ó"x\#�Ö�Ñ�Ö¸Û
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�^��!4� � k XUINM^a	XUV Z�t G f F \ V?a Q�aQPWV � D ]�\ a�ï ]J\ a � D ]�\ a4ï Q ¾ ' ò FHXUV§ï��	c� k XUINMOa ]�\ a � D aQPbV§ï aQPbV � D aQPbVàï Q ¾ ' ò ]J\ F�ï
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É�¾;Ë�Ç5À�¾;Ë�¾"²�³&Ì)¾;º�·¹¸�º�Ç�¸$ÍVË�¸�³@¿Â3xÂíÐ8Ð�À5ÃÔ´�³½Ç�»FÂ¯Ë�·VÉ}Ë�¶�Á�¿ûÂ"·�Ðzy ·�{ CL|% CE} Î
Z G f GJV Z G�V ] G \ V FHs?G	F \Lf i�XUaQaCXYV Z FHs?GwFQIQP t PWV�G/XUI7TdX k TLG ]�\Uk?f?t PbV?T�E 
 m B V f IHX ] FHP ] GUe�i \ a�F9XUV?X t ¨ aQGJa]�\ V ] GJVOFQIHXYFQG \ V \ V?G \ I�X l G c u�G�V ] s?i�XUINM0a ] GJVxXUIQP \ apFQsxXYFpIQG Z?k?] G�FHs?G ]�\ i f?t G�ô�PbF ¨ u ¨ ] s \^\ aQPbV?T
�H¡ ��� ��� � ç � ¡ KUX tWk GJa lâ\ I9i \ a�F f XUIQXUi�G�FHGJIQa m

B V FHs?Pba c \ IQM§e�FQs?G"i�X�ô�PWi�X t i�P`ô�PWV�Tpa ] G�V?XUIQP \ �S¬dÔ^e�¬d�	�4��X t a \ MOV \ c V�XUaAi�X�ô�PWi�X t � � a ] G�VxXYIQP \ �PWa ] s \ aQGJV m E s?Pba ] s \ P ] GzPbi f�t PWGJa�s?G�X�K ¨ a k?f GJI�� f XUINFQV?G�INa�eAP m G m ¢�~ ] ~c� ¡Ñy #&%
'£m E s?Gzi�P`ô�PWV?T
PWV´FQs?G�a ] X t XUIpF \Lf aQG ] F \ I£PWa ] s \ aNG�Vïa \ XUa�F \ ¨ PWG tWZ FQs?G t XUINTLG�a�F fv\ aQaQPbu t Gri�XUaNa lâ\ I�FHs�G t PWTLsdFQG�aNF
@ PbTLTLaAu \ a \ VõA B m E s�PWa9PWaCX ] s?PWG�KLG Z u ¨ aQG�FQFQPWV?T�FQs?G @ PWTUTLaAi�P`ô�PWV?T f XUIHXYi�G�FHG�IX¢�F \ X�KUX tWk G \Yl {U}U}
� %
' XUV Z � �« ~
 � E 
 QR¢�D%F�XYV§ï�� s « ¢�~ ] ~c� e c s?GJIQG�E 
 PWaCFHs?G�FQIQP t PWV�G/XUI @ PWTLTLaD�ªa�F \Lf�]�\Lk?f�t PWV�T� 6 G�V \ IQi�X t PbaHXYFQP \ V�ó;I \Lk?f�] X tb]�k?t XYFHP \ V?a�� ¬dÔ^e?¬d���¤� m E s�PWa ¨ PWG tWZ aÙX�i k?] s t XUINTLG�I k?f?f G�I t PWi�PbF \ VrFHs�G
i�XUaQa \Ul FHs?G t PWTLsdFHGJaNF @ PWTLTUa9u \ a \ VÄ� � � � y�~L}[� %
'�m
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� PbFQs?PWVrFHs�G[u�G�V ] s?i�XYIQM a ] G�V?XUIQP \�\ V t ¨ F c \�l ING�G f XUIQXUi�GJFHGJIQaCXUING t G l F�� �on XUV Z F�XUV§ï m q�XUINP¤X��
FHP \ V \Ul GJPbFQs?G�I \Yl FHs?GJaQG9sxXUa%G�V \ INi \Uk a ]�\ V?aQG8� k G�V ] G�a lâ\ I%FHs�G f s?GJV \ i�G�V \Ltb\ T ¨ \Ul FHs�G ��=?=?�!@ PWTLTLa
aQG ] F \ I m B V�FQs?G lâ\LtbtW\ c PWV�T£FQs?G�G à G ] F \Ul FQs?G�aNG�F c \rf XUIHXUi�GJFQG�INa \ V�FQs?G f I \�Z�k?] FQP \ V ] I \ aQa;aQG ] FQP \ VÄe
i�XUaQa|XUV Z c P Z FHs \Ul FHs?G @ PbTLTLaAu \ a \ V?a|PWa Z Pba ]�k aQaQG ZÄm

E s?G�F \ F�X t c P Z FQs?a \Ul FQs?G @ PWTUTLa�u \ a \ V?aÁaQs \ c XCaNFQI \ V�T Z G f GJV Z GJV ] G \ V[FQs?G�IQXYFHP \C\Ul FQs?G7KUX ]�k?k i
G�ô f G ] F�XYFQP \ V�KYX tWk GJa \Ul u \ FQs @ PWTUTLa Z?\Lk u t GJFQa m B V�FHs?G t G l FHi \ a�FwjxT k ING \Ul y m ��FQs?G�F \ FHX t c P Z FHs \Ul
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FHs�G ACBÙu \ a \ V�Pba7aQs \ c V PbV�FQs?G lâ\ IQi \Ulv]�\ VOF \Lk INa \ V�� �on e^FHXUV§ï¦� a f X ] G m < \ I �on � y�{Y}$� %
' XYV Z
i \�Z GJIHXYFQG[KYX tbk G�a \Ul FHXUV§ï k?f F \ {U}£FHs?GhF \ F�X t c P Z FHs�Pba	aNi�X tWt e t G�aNa|FQsxXUV´yJ�D{�� %
'�m E s?GpaQsxX Z G Z
XUING/X´PWV Z P ] XYFHGJa�FHs?G�ING�TLP \ V c s?GJIQG�FHs�G c P Z FQs uvG ]�\ i�G�a t XUIQTUG�I�FQsxXUV FHs�G�F ¨ f P ] X t G�ô f G�INPWi�G�VdF�X t
IQGJa \Ltbk FHP \ V0�]Ì " {[� %
' � m E s?G c P Z FQs�PWV ] IQG/XYaQG�a|IHX f P Z?t ¨ F \ IQG/X ] s�X c P Z FQs \Ul XYI \Lk V Z «[� %
'²lâ\ I
F�XYV5ï`�3�U} m

E s?G�i�XUaNaQGJa \Yl FQs?G @ PWTUTLa;u \ a \ V?a[XUING Z GJFQG�INi�PbV?G Z u ¨ FHs?G�KYX tbk G \Ul FHs?G n i�XYaQahXUV Z F�XYV§ï m
> \ VdF \Uk IQa \ V �on e¦FHXUV§ï a f X ] G lâ\ IhFQs?G�i�XUaNa Z P à GJIQGJV ] G�uvG�F c GJG�V´FQs?G A B XYV Z E B u \ a \ V \Ul FHs�G��=?=�� PWV�FQs?G�i�X�ô�PWi�X t i�P ô�PWV?T�a ] G�VxXUINP \ XYIQG�aNs \ c V�PWV�FQs?G�INPWTLsdFHi \ a�F	jxT k IQG \Yl y m � m < \ I|aQi�X tWt
KYX tWk G�a \Ul �on FHs?G;F c \�t PWTLsdFHGJaNF @ PWTLTUa9u \ a \ V?a|XUING Z G�TLGJV?G�IQXYFHG lâ\ I9V?G�XUI t ¨ X tbt KYX tWk GJa \Ul F�XUVñï´XYV Z
FHs�G�PWI f I \Uf GJINFHPbG�ap� c P Z FQsÄe f I \�Z?k�] FHP \ V ] I \ aNa�aQG ] FHP \ VÿXUV Z u�IHXUV ] s�PWV?T�IQXYFHP \ a[�;XUIQG�KUG�I ¨ aQPbi�P t XUI m
� s?GJV �on X f?f I \ X ] s?G�a�y�~L} � %
' eÄFQs?G�i�XYaQaQGJa \Ul FQs?G�EFBpXUV Z ACBhu \ a \ V?aha�F�XUI�F;F \rZ P`KLG�INTLG m < \ I
GJKUG�V�s?PWTLs�G�I KYX tWk G�a \Ul �on FHs?G&A B u \ a \ V�aNF�X ¨ a�XYF7PbFQa4i�X�ô�Pbi�X t i�XUaQa \Ul y�~L}(� %
' e c s?P t GAFHs�G|i�XUaNa\Ul FHs?G�y B Pba ]�tb\ aQG;F \ �on m E s?GhG�ô�X ] F	u�G�s?X�K^P \Lk I Z?k INPWV?T�FQs?G;FHIHXYV?aQP`FHP \ V Z G f G�V Z a \ VzFHXUV§ï m E s?G]�\ i�u?PWV?XYFHP \ V?a \Ul �on XUV Z F�XUVñï c s?GJIQG	FQs?G"i�XUaNa Z P à GJIQG�V ] G"u�G ]J\ i�G�aÙaNPWTLV�Pbj ] XUVdF c P`FHs ING�a f G ] FÙF \
FHs�GhF ¨ f P ] X t Gõô f GJIQPWi�G�VdFHX t IQGJa \Ltbk FHP \ V�PWa9PbV Z P ] XYFHG Z XUaAFHs?GhING�TLP \ V c PbFHsrFQs?G Z XUIQM�aQsxX Z PWV?T m

B Vïs?X Z I \ V ]J\LtWt PWaQP \ V?aJe FHs?G ��=?=�� @ PWTLTLa�u \ a \ V?a�XUIQG f I \�Z�k?] G ZïZ PbIQG ] F t ¨ ��K k X � ?�¼= E B D�A B
XUV Z :<:�= E B D�A B � \ ICPWV�XUaQa \�] P¤XYFQP \ V c PbFQs ç ��� k XUIQMOa��¯:<:�= E B D�A B >@?>hXUV Z � ?�j= E B D�A B >�?>[� m E s?G
]�\Uk?f?t PbV?T \Ul FQs?G ��=?=?� @ PWTLTUa;u \ a \ V?ahF \ u��9� k XYIQMOa�Pba f I \Lf�\ INFQP \ V?X t F \ F�XYV§ï-�CaNPWV � D ]J\ a4ï lâ\ IFHs�GhACB�� m E s?GJIQG lâ\ IQGUe9FQs?G ] I \ aNa��ªaNG ] FHP \ V lâ\ I�XUaQa \�] P¤XYFQG Zûf I \�Z�k?] FQP \ V c PbFHs ç �9� k XUINMOa�PWa�aNFQI \ V�T t ¨
G�V�sxXUV ] G Z�lâ\ I;i \^Z G t a c P`FHs t XYIQTLG[KUX tWk GJa \Ul F�XUVñï m�n aQa \^] PWXYFHG Z�f I \^Z?k?] FHP \ V�uvG ]�\ i�G�awFQs?G Z?\ i�P`�
VxXUVdF f I \�Z?k�] FHP \ V�i�G ] sxXUV?PbaQi lâ\ IwFHXUV§ï ¡�y/} m E s?PWa f I \Lf GJINF ¨ i�XUMYG�a[i \^Z G t a c PbFQs t XUIQTUG�F�XUV§ï
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\Ul ¬L} ¢ y�� c P`FHs0FHs?G�s?PWTLs�G�aNF tWk i�PWV \ aQP`F ¨ X ] s?PbGJKLG Zýk?f F \�Z XYFQG m E s?GrX ]J] G t G�IQXYF \ IpPbapPbVOFQG�V Z G Z
F \ IQXUi fûk?f l I \ i PWV�PbFHPWX t U tW\ cxW tbk i�PWV \ aNPbF ¨�� ¡ y/} d7d � ��� $ � � %�F \ FHs?G Z G�aQPbTLV tWk i�PbV \ aQP`F ¨ \Ul� � y�} d V�� ��� $ � � %	PWV FHs�Ghj?IQaNF ¨ G�XUIQa m

E \ ING/X ] s�FQs?G Z GJaQPbTLV tWk i�PbV \ aQP`F ¨ exFHs�G ¥�@w> i k a�Fwu�G�j tWt G Z c PbFHs�V?G/XUI t ¨ ~L}L}U}�u k V ] s�G�a�e)G�X ] s
]�\ VOFHXUPWV�PWV?T y�} �7� f I \ F \ V?a m E s?G1uvG�XUi�a�XYIQG�F \ uvG0aNF \ IQG Z PbV FQs?G ¥�@"> lâ\ I f G�IQP \�Z a \Yl ¡ y�}
s \Lk IQa m E s?G�s?PbTLsÿuvG�XUi ]Jk IQING�VdF \Ul } m �hE t G�X Z a�F \�k V f IQG ] G Z GJVdFHG Z t GJKUG t a \Yl FQs?G�uvG�XUi£�ÛuvG�XUi
G à G ] F�XUV Z a�FHI \ V?T c XUMUG�jxG tWZ a mÉn ] XYIQG lâk�t"Z GJaQPWTUVûPWa V�G�G Z G Z F \ X/K \ P Z u�G/XYi tb\ aQaNG�a m E s?Pba�Pba
G�a f G ] PWX tWt ¨ PWi fv\ INF�XYVOFÁPbV[FQs?GÙa k?f GJI�� ]�\ V Z�k?] FQPWV?T	i�XUTUV?GJFQa��)FHs?G�s?G/X�F TLGJV?G�IQXYFHG Z u ¨ X|uvG�XUi f XUI�FHP ]�t G
PWV ] P Z G�VdF \ VrX�a k�f GJI�� ]J\ V Z?k�] FHPbV?T�i�XUTLV?G�F ] XUV t G/X Z F \ X tW\ aNa \Ul a k?f G�ID� ]�\ V Z?k?] FHPbK^P`F ¨ �;� k G�V ] s?PbV?TO� m
E s?GJIQG lâ\ IQGUexFQs?GhaQG�V�aQPbFQPbKUG[ING�TLP \ V?aCXUING f I \ FQG ] FHG Z u ¨ X ]�\Ltbt PWi�XYFQP \ V�a ¨ aNFQG�i m

E s?G�F c \ uvG�XUi�a�XYIQG ]�\Ltbt P Z G Z PbV lâ\Uk I Z G�aNPWTLVxX�FHG Z PWVdFQG�IHX ] FHP \ V f�\ PWVdFHa m B VG�X ] s \Ul FHs?GJaQGYe
X t XUIQTUGzGõô f GJIQPWi�G�VdFHX t X f?f XUIQXYF k a�PWa£F \ uvGzPWV�aNF�X tWt G ZÄm E s?G n EC¥ n = Z G�FHG ] F \ I�e \ V?G \Ul FQs?GzF c \
TLGJV?G�IQX t � f?k I f�\ aNG;G�ô f GJIQPbi�GJVOFQa�e§PWa Z PWa ]Jk aQaNG Z PWVrFHs?G lâ\LtbtW\ c PWV�T�aQG ] FHP \ V?a m

5 I \ F \ F ¨ f GJa \Ul FQs?G ¥Á@"> i�XUTLV�GJFHa;s?X�KUG�u�G�GJV�FHG�a�FHG Z G�ô�sxX k aNFQPbKLG t ¨ m E s?G�X ]�] G t GJIHXYF \ IwPba ]�k ID�
IQGJVdF t ¨ uvGJPWV?T�XUaNaQG�i�u t G Z XYF >A:76 ©pm

~ Z�~ \^]`_ � \���� a g`_Fb¨_i xb¨m�i
E \+lâk?tWt ¨ u�G�V?G�j?F l I \ i FHs?G ¥Á@"> fv\ FHG�VdFQP¤X t e�FHs�G n EC¥ n = Z G�FHG ] F \ I Z GJaQPWTUVûPWa \Lf FQPWi�PWaQG Z F \ u�G
aQGJV?aQP`FHP`KLG�F \ X c P Z G�IQXUV?TLG \YlÙf s ¨ aQP ] a[aQPbTLVxXYF k IQGJa m E s?G£i \ aNFhPbi f�\ INFHXUVdF Z GJaQPbTLV ]�\ V?aNP Z GJIHXYFQP \ V�a
XUING[u�IQPWG�þ ¨ Z PWa ]Jk aQaNG Z PbVrFHs?Pba9aQG ] FHP \ V m

n�] G�VdFHIQX t"f?t X ] GzPWV FHs?G f s ¨ aQP ] a f I \ TLIHXUi Pba \^]�]Jk?f PbG Z u ¨ FHs?G�i�G ] sxXUV?PbaQi \Ul G t G ] FHI \ c G/XUM
a ¨ i�i�G�FHI ¨ u?IQG�XUMOPWV?T m B l FHs?G£a�F�XUV Z XUI Z i \^Z G t @ PbTLTLa;u \ a \ V0G�ô�PbaNFHa��ðXYV Z PWahV \ F Z G�FHG ] FHG Z u�G lâ\ ING
FHs�G ¥�@"> a�F�XUI�FHahI k V�V?PWV?Td��eÄFHs�G n EC¥ n = Gõô f GJIQPWi�G�VdF c P tbt u�G£XUu t G�F \rZ Pba ]�\ KUG�IhFHs?G @ PWTLTLa;u \ a \ V
PWINIQGJa f G ] FQPbKUG \Ul P`FHa[i�XUaNar� f I \ K^P Z G Z PbF[Pba�u�G tW\ c y #F%
' � m E s?I \Uk TLs \Lk F�FHs�G G�V?GJIQT ¨ IQXUV?TLG l I \ i
y�}L}[� %
' F \ y #F%
' FQs?GhaNF�XYV Z XUI Z i \^Z G t @ PWTLTUa9PWaAGõô f G ] FHG Z F \ u�G f I \^Z?k?] G Z�Z PWIQG ] F t ¨ K�PWX�T tWk?\ V
XUV Z KUG ] F \ Ihu \ a \ V lâk aNP \ VÄ�&:):V= y XUV Z (�( = y c P`FHs�i�PWV \ I ]�\ VOFQIQPbu k FHP \ V?a l I \ i � ?�ä= y
XUV Z x<x = y3� \ I�PWVïXUaQa \�] P¤XYFQP \ V c PbFQsïTLX k TLGzu \ a \ V?a��K(*y XUV Z x2y�� \ I�� k XUIQMÿXYVOFQP`��� k XUIQM
f XUPbIQa :<: = ø ?ø y m E s?G n EC¥ n = ]J\LtWt XUu \ IHXYFQP \ V�IQG8� k PWIQGJahT \�\^Z G87 ] PWG�V ] ¨ XUV Z IQGJa \Ltbk FHP \ V lâ\ I;FHs�G
i \ aNF�Pbi f�\ INFHXUVdF Z G ] X ¨ ] sxXYV?V?G t a��Uy = '�' lâ\ I FHs?G tb\ c GJaNFzi�XYaQarIHXYV?TLG�XUV Z y = > ? >�XYV Zy = x2x H û I = ¬^í lâ\ I9PWVdFHGJIQi�G Z PWXYFHGhXUV Z s�PWTLs�i�XUaQaNG�a m

B i f�\ I�F�XUVdF Z GJaQPbTLV ]�\ V�aQP Z G�IHX�FHP \ V?a ]J\ i�G l I \ i FHs?G;aNG/XUI ] s lâ\ IAa k�f GJI��ªa ¨ i�i�GJFQI ¨ m4n3f I \ i�PWaNPWV?T
G�ô f G�INPWi�G�VdF�X t aNPWTLVxX�F k INGpPbaCFQs?G[i�PbaQaQPbV?T�i \ i�G�VdF k i ] XYIQIQPbG Z�\Lk F \Ul FQs?G Z GJFHG ] F \ I"u ¨ FHs?G c G/XUM t ¨
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PWVdFQG�IHX ] FHPbV?T�a f XYINFHP ]�t G�a m < \ I = _ =^l FQs?G \ INPWGJa c P`FHs1X @ PWTLTLahi�G ] sxXYV?PWaNi�e Z G�FHG ] FHP \ V \Yl aQG�KLGJIHX t�\Ul
FHs�G @ PWTLTUa9u \ a \ V?aCaQs \Lk?tWZ u�G fv\ aNaQPbu t G lâ\ I9i \ a�F9K�PWXUu t G ]�\ i�u�PWVxXYFQP \ V�a \Ul¦f XUIHXYi�G�FHG�INa m

E s?G f�\ FQG�VdFHPWX t?\Ul FHs?G n EC¥ n = Z GJFHG ] F \ I�F \pZ PWa ]J\ KLG�I�aQPbTLVxXYF k IQGJa \Yl a \ � ] X tWt G Z£t PbFNF t G @ PbTLTLa7i \^Z �
G t a ���U~��¦PWa ]�k INIQG�VdF t ¨ uvGJPWV?T�aNF k�Z PWG ZÄm B VdFHGJIQG�a�FHPbV?TraQPbTLVxXYF k IQGJawPWV ]JtWk?Z G�X�IQXUV?TLG \Ul4Z G ] X ¨ ] sxXYV?V?G t a
\Ul FHs?Ghs?G�X/K ¨ TLX k TLGhu \ a \ V�a2x � e lâ\ I9Gõô?XYi f?t GwF \£t G f F \ V f XUPWINa�e ç ��� k XUIQMOa�e \ I2xFA m

� \^Z G t a c PbFQs t XYIQTLGpG�ô^FHIQX Z PWi�G�V�aQP \ V?a"i�X ¨ u�G�Gõô f GJIQPWi�G�VdFHX tWt ¨ FHG�a�F�XUu t G�PbV n EC¥ n = FQs?I \Lk TLs
FHs�G�PWI9i�PWaNaQPbV?T<� ü aQPWTUVxXYF k IQGR�o��¬�e��L��� m

E s?G ¥�@w> ]�\Lk?tbZ X t a \;f I \^Z?k?] G � ¡�! f s ¨ aNP ] a�V \ F4IQG t XYFQG Z F \ FQs?G9G t G ] FHI \ c G/XUM�a ¨ i�i�GJFQI ¨ u?IQG�XUML�
PWV�T?� G�ô^FQIHX�V?G k FHIHX t \ I ] s?XUIQTLG Z TdX k TLG"u \ a \ V?a[�]x � e�( � � c PbFQsrs?PWTLs�G�IAi�XUaQaNG�aAFQsxXUV FHs \ aQG \Ul FQs?G��
XUV Z � u \ a \ VÄe \ ICXYa \Yl ¨ GJF k V Z Pba ]�\ KUG�IQG Z s?G�X�K ¨ � k XUINMOa�e t G f F \ V�a \ I9V?G k FHIQPbV \ a m

E s?Gws?PbTLs tWk i�PWV \ aQPbF ¨ XUV Z s?PbTLs�u k V ] s ] I \ aNaQPWV�T l IQG8� k G�V ] ¨ i�XUMUG|FHs?G ¥�@w> X[FQI k G l X ] F \ I ¨ lâ\ I
i�XUV ¨ MOV \ c V f XYINFHP ]�t G�a��

¦ X�V?G c G�V?GJIQT ¨ ING�TLPbi�G \Yl Ê > ��Pba \Lf G�V?G Z k?f u ¨ FHs?G ¥�@w> m E s?G�FHs?G \ I ¨+c P tWt uvGrFHGJaNFQG Z
c P`FHs�s?PbTLs�a�F�XYFQPWa�FHP ] a	i�G/XYa k ING�i�G�VdFHa k�f F \ i \ i�G�VdF k iÞFQIHXUV�a l G�INa£� � %õ� \Ul X l G c y/}L}ä� %
'
XUV Z�l IQX ] FQP \ V?X t i \ i�G�VdF�X \Ul FQs?G f I \ F \ V ] XUIQINPWG Z u ¨ FHs?G f XYINF \ V Z?\ c V0F \ Y � y�} � ò m E s?Ga�F k?Z ¨ \Ul FHs�G f I \�Z�k?] FQP \ V \Ul TLX k TLG£u \ a \ V�a�e Z PWIQG ] F f s \ F \ V?apXUV Z s?PbTLsÈ� ü RNGJFQa�X tWtW\ c a;FHs�G
Z G�FHGJIQi�PWVxXYFQP \ V \Ul FHs?G f XUINF \ V Z G�V?aNPbF ¨ lâk V ] FQP \ V�a m � \ IQG \ KLG�IJeAX�T \^\^Z´Z G�a ] INP f FQP \ V \Ul FHs�G
Ê > � ��uxX ] MOTLI \Lk V Z � f I \�] G�aNaQG�a|PWa9GJaQaNG�VdFHPWX t PWV�i�XYV ¨ aQG�XUI ] s?GJa lâ\ I � ¡�! 	 ê 
� � � � m

¦ X f�f I \ ô�PWi�XYFHG t ¨ ~L}L}wi�P tbt P \ VpaNPWV?T t G � ��a�XUIQGAF \ uvG f I \^Z?k?] G Z£f GJI ¨ G/XYI m E s?G9a�F�XYFQPWaNFQP ] X t GJIQI \ I
\ VrFQs?G � i�XUaQa c P tbt FQs k a	u�G;IQG Z?k?] G Z F \ ¡ { ¢ %
'�m

E s?G ¥�@w> IHXYFQG \Ul%f I \^Z?k?] FQP \ V \Yl êx¡ ��2��ýÖ��2 � � � PWa ]�\ i f XYIHXUu t G"F \ i�XUV ¨ Z G Z P ] XYFHG Z G�ô f GJIQPbi�GJVOFQa
��u^� l X ] F \ INPWG�aH���

¦ y�} � % > ? > f XUPWINa�XUIQGzG�ô f G ] FQG Z F \ u�G f I \�Z�k?] G Zûf GJI ¨ G/XUI�XYF£FHs?G�PWV?P`FHPWX t � ��! tbk i�PWV \ aNPbF ¨ \Ul
y�} d7d $ � � % � ��� � FQs?G;jxVxX t aNF�X�FHPWa�FHP ] aCX/KYXUP t XUu t G lâ\ I9u�� f s ¨ aQP ] aCPWa t Pbi�P`FHG Z u ¨ FHs�G[IQXYFHGwFQs?G Z XYFHX] XUV´u�G�IQG ]�\ I Z G Z m � G�XUa k IQG�i�G�VdF \Yl >A5 K^P \Lt XYFQP \ V�PbV1FHs�G � �ÛaQG ] F \ IJe�÷jB¼ �Ûi�P ô�PWV?TzXUV Z IHXUINGZ G ] X ¨ a \Yl � �Ûi�GJa \ V�a	X tWtW\ c F \£\ KLGJI�� ]�\ V?a�FHIQXUPWV�FHs?G > XUu�u?PWu \ �&§ \ u?X ¨ XUaQs�P`� � XUaQM�X c X£i�XYFHINP`ô m

¦ GJPWTLsdF�i�P tWt P \ V ø ?ø � f XUPbIQa£XUING�Gõô f G ] FHG Z lâ\ I�XUVûX ]�]�k i k?t X�FHG Z tWk i�PbV \ aQP`F ¨ \Ul y�} p > ���õm E s?Pba
XUi \Lk VdF \Ul aNFHXYFHPbaNFQP ] aÙX tWtb\ c aÙX Z GJFHGJIQi�PWVxX�FHP \ V \Ul FQs?G"F \Lf i�XUaQa c PbFHs XUVrG�INI \ I \Ul ¡ {$� %
'�m

E \ i�G�GJFrFQs?G f s ¨ aQP ] a�T \ X t a�FHs?G n EC¥ n = G�ô f G�IQPbi�GJVdF�PWa F \ i�G/XUa k IQG0X tbt"f I \�Z�k?] FQa \Ul FHs�G
]�\UtWt PbaQP \ V�FHsxX�F�sxX/KUGrXza k 7 ] PbG�VdF t ¨ tb\ V?T t P l GJFHPbi�G�F \ u�G Z GJFHG ] FQG ZÄm 8 l X tWt4f XUINFQP ]�t G�aJeÁFQs?G�GJV?G�INT ¨ �
i \ i�GJVdF k i lâ\Lk ID�ÛKUG ] F \ I Pba¦F \ u�G Z GJFHGJIQi�PWV?G Z c PbFQs�TLIQG�XYF f IQG ] PWaNP \ V m � s?G�ING fv\ aQaQPbu t GYeYFQs?G f XUI�FHP ]�t G
F ¨ f G�aNs \Lk?tbZ uvG Z G�FHGJIQi�PWV?G Z c P`FHsýs?PbTLsýG87 ] PWG�V ] ¨ m E s�G f I \Lf�\ aNG Z Z GJFQG ] F \ I�PWapF \�]�\ V�aQPWa�F \Ul X
V k i�u�G�I \Ul a f G ] P¤X t PWaQG Z a k u�� Z GJFQG ] F \ INa�e�XUaCaQs \ c V�PWVrjxT k INGp{ m { m

E s?G�PWV?V�G�IQi \ a�F Z GJFQG ] F \ I t X ¨ G�IQa�XUI \Lk V Z FQs?G�PWVdFHGJIHX ] FHP \ V fv\ PWVdF�XUIQG \^]�]Jk?f PbG Z u ¨ FHs?GrPbV?V?GJI
FHIQX ] MUGJI m B F9PWa�F \£f I \ K^P Z G f IQG ] PWaNG ¢ð� � �S¨����)6 XUV Z 2 ¡��õ¢ª¡54L���)6 \Yl¦] s?XUIQTLG Z�f XUINFQP ]Jt G�a m E s?G;i \ i�GJVdF k i
\Ul%] sxXUIQTUG Z�f XUINFQP ]�t G�a9Pba Z GJFHGJIQi�PWV?G Zzl I \ i FQs?G ]Jk INKYXYF k IQG \Ul FHs?G;FHIQX�RNG ] F \ I ¨ PWV�FHs?Gp{ # i�XUTLV?G�FHP ]
jxG tWZ PWV�FHs�G9PWV?V?GJI Z GJFQG ] F \ I ] X/K^PbF ¨ m E s?GCPWV?V�G�I Z G�FHG ] F \ I f?t X ¨ a�XUV£Pbi f�\ INFHXUVdF I \Lt G9PbV�FHs?G Z G�FHG ] FHP \ V
\Ul @ PWTLTUa Z G ] X ¨ a�F \�t G f F \ V?a��]y = x2û�x = í�t#í � í�t#í � � m E s?G�KLGJINFQG�ô�PWV?T ] X f XYu?P t PbF ¨ PbapGJaQaQGJVdFHP¤X t
lâ\ I;FHs�G @ PbTLTLa Z G ] X ¨ ] s?XUV?V?G t a[PWVdF \´ç �wXYV Z ¤^�bRNGJFQa�e¦aQG/XYI ] s?GJa lâ\ I[V?G c f s ¨ aQP ] a�XUV Z FQs?G�F \Lf XYV Z
� � f s ¨ aNP ] a f I \ TLIQXUi�a m
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E s?G ] X tb\ IQPbi�G�FHI ¨ a ¨ a�FHG�i Pba;aQP`F k XYFQG Z uvG�F c GJG�V+FQs?G£PWV?V�G�IhXUV Z i k?\ V0a f G ] FQI \ i�GJFQG�I m B F[PWawF \

X ]J]�k IQXYFHG t ¨ i�G/XUa k IQG�FHs?GzG�V�G�IQT ¨ \Ul X tbt9]�\Ltbt PbaQP \ V f I \^Z?k?] FHa m E s?G�G t G ] FHI \ i�XUTLV?G�FHP ]r] X tW\ IQPWi�GJFQG�I
�wFQs?G�j?IQaNF t X ¨ GJI�X l FHGJIpFQs?G PWV�V?G�I Z GJFQG ] F \ I�PbV1jxT k IQG�{ m {��wi�G�XUa k ING�a�FQs?G�GJV?G�INT ¨ \Yl FHs?G�aQs \ c G�I
f I \�Z?k�] G Z u ¨ f s \ F \ V?aJe"G t G ] FHI \ V?azXUV Z f�\ aQP`FHI \ V?a FHIQX�KUG�INaQPWV�T Z G�V?aNG1i�XYFHGJIQPWX t m E s?G y = '�'
] sxXUV�V?G t PWi f�\ aQGJa4X[a f G ] PWX t?]�\ V?aNFQIHXUPbVOF \ V�FQs?G f s \ F \ V�P Z GJVOFQPbj ] XYFHP \ V f G�I lâ\ IQi�XUV ] G \Yl FQs?G n EC¥ n =
Z G�FHG ] F \ I m > \ i�u�PWV?PbV?T�FHs�GrPWV lâ\ INi�X�FHP \ V l I \ i�FQs?GrG t G ] FQI \ i�XUTLV�GJFHP ]�] X tW\ INPWi�GJFQG�IpXUV Z FHs?GrPbV?V?GJI
Z G�FHG ] F \ I n EC¥ n = G�ô f G ] FQa£F \ uvG XUu t G�F \ P Z G�VdFHP l ¨ \ KUG�I£Ôd� u \UlCf s \ F \ V�a c PbFHs´X�IQGDRNG ] FQP \ V lâ\ I
G t G ] FHI \ V?a \Ul i \ INGwFHsxXUV�X l X ] F \ I|�U}L}£XUV Z X � B IQGªRNG ] FQP \ V \Ul ~ mE s?GÙaNs \ c GJI ] ING/XYFQG Z u ¨ sxX Z I \ V�a¦Pba ]J\ VdF�XUPbV?G Z PWVhFHs?G�sxX Z I \ V?P ]�] X tW\ IQPWi�GJFQG�I m E s�G ] X tW\ INPWi�GJFHGJIQa
f I \ K^P Z G;XUVrGJV?G�INT ¨ i�G/XYa k ING�i�G�VdF lâ\ IÁRNG�FHa \Yl�f XUINFQP ]Jt G�a m E s?G;s?GJIQi�GJFQP ]"]J\ KLG�IQXUTLGhX tbtW\ c a�FQs?GwP Z G�V��
FHP`j ] X�FHP \ V \Ul GJKUG�VdFHa c s?G�ING c G�XUM t ¨ PbVdFHG�IQX ] FQPWV?T f XUINFQP ]Jt G�a t G l F	FHs?G Z GJFHG ] F \ I k V Z G�FHG ] FHG Z FQs?I \Lk TLs
X Z GJFQG�INi�PbVxXYFHP \ V \Ul FHs?Ghi�PWaNaQPWV�T�FHIHXYV?aNKUG�IQaNG�i \ i�G�VdF k i m

E s?G i k�\ V+a f G ] FHI \ i�GJFHGJI lâ\ INi�ahFHs�G \Lk FQG�I t X ¨ GJI \Ul FQs?G n EC¥ n = G�ô f G�IQPbi�GJVdF m � k?\ V?a[FHsxX�F
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× Çfkny`_Z^`lWycVØô�bdkWy`bdÇfÊ ]/gsY�_/_ZVFXa^c[np�enbdÇ~^`[�Y�_aVE]!_aTWV�XaVF]abdy`kn_Z^`bd[ b\q=_aTWVf_ZXaY\gih XaVFgEbd[n]/_ZX/kWgF_a^cbd[ qAb\X
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× VFycVEg8_ZX/bd[�ÊWXaVFÇ~]/]/_ZXaY\TWy`kW[Wp~Y)ø�VFgF_a]G_aTWV�XaVF]abdy`kn_Z^`bd[§b\q�_aTWVAñE£ØgEY\ycbdX/^cÇoVF_aVEX{Y�[We�_aTWV¨_ZXaY\gih\VFX
× lWTnb\_Zbd[�gFbd[ztdVEX/]a^`bd[¬Ù°Ú�Û ÿ(Üûÿ {�Ý ycVsY�eW]U_ZboY�XaVEenkWgF_a^cbd[�b\q�_ZTWV�^cÇolRbdX/_ZY\[z_UÞ¹Û�Ú�Ú ]/^cpd[WY\y ·
�v[~_aTWV!enVE]a^`pd[�b�q�_ZTnV!^`[W[WVEX=eWV8_ZVFgF_Zb\Xj_aTWV!Ç~Y�_aVEXa^cY\yWeW^`]/_aXa^cÊnkn_Z^`bd[��{Y\]=_ZTnVEXaV8qAbdXaV�gsY�XaVFqAknycy`u�_iY\h�VE[
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gsY�XaÊRbd[§|�Ê�VFXE��X/VE]alRVEg8_Z^}tdVEy}udw
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XZY�eW^�Y�_a^cbd[�b<t\VEXG_ZTWV¨_aVE[�udVsY�Xa]�b\q�b\l�VFXZY�_a^cbd[§b\q�_ZTnV��æ¢ø¢w
û�VF_ZY\^cy`VEeÛ£�bd[z_ZV�ø{Y\X/ycb¢Çob�eWVEy`]mY\X/V�kW]/VEe�_Zb�lnXaVEen^cgF_�_ZTWVÜ¥Wk:É:VE]mqAbdX�eW^`õ�VEX/VE[z_m_vu�l�VF]rb\q�l�Y\X$_Z^`gEycVF]Ew

SUTWV�e�Y�Ç�Y\p\V�_Zb�_aTWV�eWV8_ZVEg8_ZbdX¢gEbdÇol�b\[WVE[z_Z]¨^`]�gEycY\]a]/^`|�VFe�Y\gEgFbdXaen^c[Wp�_ab§VE[WVFXap\u¡ycbd]/]�ÇoVEgiT�Y\[n^c]aÇo]Ew
û¨Y\Ç~Y\pdV!^c[�_ZTnV�]a^`yc^cgFbd[�eWV8_ZVFgF_Zb\Xa]G]agEY\ycVF]UXabdkWp\TWy`uo�G^`_aT�_ZTWV¨[Wb\[:ßv^`bd[W^c]/^c[Wp�VE[nVEXap�u§ycbd]/]EwrSUTWVFXaV8qAbdXaV��
XZY�eW^�Y�_a^cbd[�ycVFt\VEy`]!Y�XaV�V8É:lWX/VE]a]/VEe&Y�]!Y�[�VFü�kW^`t�Y\y`VE[z_3¥�kWVF[WgEV�b\q�ð�ýMþ<ÿâ[WVFkn_ZX/bd[W]EwE�v[§|�pdkWX/V��:w���_ZTnV
V8É:lRVEg8_ZVEe¬VFü�kW^`t�Y\y`VE[z_�u\VsY\X/y`u&¥�kWVF[WgEV�b�qU[WVEk:_ZXab\[W]f^c[�_ZTnV�^c[n[WVEX�eWVF_aVEgF_abdX�gEYst:^}_vu�^c]�]aTWb(�G[�w�SUTWV
bdX/^cpd^`[�b\q�_ZTnV!gFb:bdX/eW^c[WY�_ZVU]$u:]$_ZVFÇ X/VElWX/VE]aVF[z_Z]�_aTWV!^`[z_ZVEXaY\gF_a^cbd[olRbd^c[z_sw�SUTWV�ycbd[Wp\^`_ZkneW^c[�Y�y¸Ù3Y�ycbd[Wp�_ZTnV
ÊRVsY\Ç¹Y5É:^c] Ý Y\[We&XaY\eW^�Y�y�eW^`]/_ZY\[WgEVf_ab�_ZTnV�bdXa^`pd^c[¡Y\XaVf]/TWb(�G[�bd[ _ZTWV�TnbdXa^Z�Ebd[z_iY�y�Y\[ne�t\VEX$_Z^cgEY\ymY<ÉnVF]
XaVF]alRVEg8_Z^`t\VEy}udw
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npo�q rtsvu�w�xzy�{ |�}�x6~

SUTWV � So� �¨ú gsY�ycbdX/^cÇoVF_ZVFX�]$u:]$_ZVFÇâ^c]�_ab�ÇoVsY�]akWX/V{_ZTWVUVF[WVEX/p\u�Ù3Y�[We�w��q�§en^cXaVFgF_a^cbd[ Ý b\q�Y\ycy:l�Y\X/_a^cgFycVE]
Y\[We§ù/VF_a]�qAbdX/Ç~VFe�^`[�_aTWV~gFbdycy`^c]/^cbd[�w�SUTWV~VE[WVFXap\u�ÇoVsY\]/kWXaVFÇ~VF[z_�b\q�gsY\y`bdXa^`Ç~V8_ZVFXa]�^c]�Ê�Y\]/VEe�b\[�_ZTnV
qAbdX/Ç�Y�_a^cbd[¢b\q�YU]aTnb<�@VEXF�zYGgsY\]/gsY\eWVjb\q:l�Y\X$_Z^cgFycVF]E�(�GTWVE[�XaVFy�Y�_a^`t�^c]$_Z^cg�l�Y\X/_a^cgFycVE]�_aXZYstdVFXa]/V@eWVF[W]aV@Ç�Y5_a_ZVFXEw

ñrycVEg8_ZX/bd[W]�Y\[We¨lWTnb\_Zbd[n]�gFXaVEY�_ZV=Y{]/TWb(��VFX�_aTWXabdknpdT�l�Y\^cX�lWXab�eWkWg8_Z^`bd[��(Ú�Û þ Ü þ { Y\[We�ÊWXaVFÇ~]/]/_aXZY\TWy`kW[Wp
Ù@þ�Û þEÚ Ý ^c[�_ZTWV�VEy`VEgF_aXa^`g�|�VFyce¡b�qr_ZTWV�[�kngEycVFkW]Ew¢SUTWVfVE[nVEXap�u¡y`bd]a]GqAbdX�Yopd^`t\VE[ Ç~Y�_aVEXa^cY\y¸^c]!giT�Y\XBß
Y\g8_ZVEX/^c]/VEe&Êzu�_aTWV�XaY\eW^cY�_Z^`bd[�y`VE[Wp�_ZT¡î��sw!SUTWVfy�Y5_ZVEXaY\yDeWVFt\VEy`bdlWÇoVE[z_¨b\qr_aTWVf]aTnb<�@VEX¢^c]¢enVF_ZVFXaÇo^c[WVFe
Êzu�_ZTnV�£�bdyc^`VEXaV¨XaY\eW^`kW]Ew

æ¢Y\enXabd[W]�lWXab�eWkWgFV{Y�gsY\]/gsY\eWV@b\q�T�Y�eWXabd[�ßv[�kWgEy`VEkW]�^c[z_ZVFXZY\g8_Z^`bd[W]Ew�SUTWV{y`bd[Wpd^}_ZkWen^c[�Y\y�eWVFt\VEy`bdlWÇoVE[z_
b\q�_ZTWVG]aTnb<�@VEX@^c]=eWV8_ZVEX/Ç~^`[WVEeoÊzu�_ZTWV�^c[z_aVEXZY�gF_Z^`bd[�ycVF[Wp\_ZTob\qR_ZTWV�Ç~Y�_ZVFXa^�Y�y�w�æ¢Y\enXabd[W^`gG]aTWb(�@VEXa]@gEbd[�ß
_iY�^c[�Y�t�Y\X/^�Y\ÊnycV�VFycVEg8_ZX/bdÇ�Y�pd[WVF_a^cg¨gFbdÇ~lRbd[WVF[z_�qAX/bdÇÁXaY\eW^cY�_Z^`bd[§b\qmlnTWb\_Zb\[W]�Ù	ÊWX/VEÇo]a]/_aXZY\TnyckW[Wp Ý Y�[We
� � eWVEgEYsu:](w�SUTWV�]aTnb<�@VEX�]aT�Y\lRV¢b�q¸T�Y\eWX/bd[W^`g!]/TWb(��VFXa]{^`]@ÇobdXaV�^cX/XaVFpdkWy�Y�X=_aT�Y\[~^c[�lnkWXaV!VEycVFgF_aXabdÇ~Y\p�ß[WV8_Z^cg¨]/TWb(��VFXa]Fw
SUTWVoXZY\eW^cY�_Z^`bd[ Y�[We�^`[z_ZVEXaY\gF_a^cbd[&y`VE[Wp�_ZT�Y\XaV�Ç~Y�_aVEXa^cY\y�eWVElRVE[WenVE[z_sw � VF[WVEXaY\ycy}ud��qAb\X¨eWVE[W]/V�Ç�Y5ß

_ZVFXa^cY\yc]F��_aTWV&^c[z_ZVFXZY\g8_Z^`bd[QycVF[Wp\_ZT�^`]§kWlQ_Zb¯Y\[�bdXaenVEX§b\q�Ç�Y�pd[W^`_akWeWV y`bd[WpdVFX�_ZTWY\[ª_aTWV&XZY�eW^�Y�_a^cbd[
ycVF[Wp\_aT�w�SUTW^c]�lWXab\l�VFX/_vu�^c]�kW]aVFe�^c[�_ZTWV � So� ��ú gsY�ycbdX/^cÇoVF_ZVFXa]¨_Zb�]aVFl�Y\XZY5_ZV~_aTWV�VFycVFgF_ZX/bdÇ~Y\pd[WV8_Z^cg
Y\[We�T�Y\enXabd[W^`g¨]aTWb(�@VEX/]Ew
ú bdÇoVGl�Y\X/_a^cgFycVE]renb�[nb\_¢Ù	pdVF[WVEXaY\ycy}u Ý gFXaVEY�_ZV�Y�]aTWb(�@VEXEw>ñr[WVFXapdV8_Z^`g�Ç�kWbd[W]=ycb�bd]/VUVE[WVFXap\u�_aTWXabdknpdT

^cb\[W^c]aY�_Z^`bd[�wDSUTWV¢X/VEycY�_Z^}tdVEy}uf]/Ç�Y\y`yWVE[nVEXap�u�ycbd]/]jlnXaVE]/VE[z_Z]{Y�giT�Y�ycycVF[Wpd^`[Wp¨]a^`pd[�Y\yWqAbdXr_aTWV!enVF_ZVFgF_abdX@X/VE]Bß
bdy`kn_Z^`bd[�Y�[We§[Wbd^`]aV\w�SUTWV���VEY\h�y`u~^c[z_ZVFXZY\g8_Z^`[Wp�[WVFkn_ZX/^c[Wb\]E�WY�[We�]ab\Ç~V![Wbd[:ßx^c[z_ZVFXZY\g8_Z^c[np�l�Y\X$_Z^`gEycVF]�y`^ch\V
]aknl�VFX$ßvlWY\X/_a[WVEX/]¢bdXG_ZTWV�pdXZYst�^`_a^c[Wbn��ycVsYst\V�[Wb~Ç~VEY\]akWXaY\ÊWy`V�]/^cpd[WY\yD^c[�_aTWV�eWVF_aVEgF_abdX�Y�[We¡_ZT�kW]!VE]/gsY\lRV
eW^`XaVEg8_oeWVF_aVEgF_a^cbd[�w æ�b<�@VFt\VEXF�{_ZTWVF^cX�lWXaVF]aVF[WgEV�gsY\[®Ê�V�^c[:qAVEXaX/VEe�qAXabdÇ Y\[®kn[�ÊWY\y�Y\[ngEVEe¯_ZXaY\[W]/t\VEX/]aV
ÇobdÇ~VF[z_ZkWÇ²^c[�_aTWV¨VFt\VE[z_s�W_aTWV¨]ab5ßvgsY�ycycVFe�Ço^c]a]/^c[Wp ~r� �WlWX/b(t:^`eWVEe�_aTWV¨eWV8_ZVEg8_ZbdXUTnVEXaÇoVF_a^cgEY\ycy}u�gEb(tdVFXa]Y�y�Y\X/pdV¨pdVFbdÇ~V8_ZX/^cgsY�y�Y\gFgEVEl:_iY\[WgFV\w
SUTWV�^c[W[nVEX�ycY(u\VEX�b�qj_aTWV � So� �¨ú gsY�ycbdX/^cÇoVF_ZVFX!]$u�]/_ZVFÇPgEbd[n]a^c]$_Z]¨b\q@Y�gFbdÇ~lWY\gF_E��eWVE[n]aV�VEy`VEgF_aXab�ß

Ç~Y\pd[WV8_Z^cg!gsY\y`bdXa^`Ç~V8_ZVFXEw��v[�|WpdkWXaV¨�:w���^`_{^`]�eWXaYs�G[��G^}_ZT�Y�y`^cpdTz_@pdXaV8u�|�y`y�gFbdycb\kWXEwÂ�x_{gEycb\]aVEy}u�qAbdycy`b<�G]
_ZTnV{bdkn_aVEX�VF[ztdVEy`bdlRV{b\q�_ZTnV{^c[W[nVEX�enVF_ZVFgF_abdXEw�º�TW^cy`V@_ZTnV¤ñE£ÁgsY\y`bdXa^`Ç~V8_ZVFX�X/VElWX/VE]/VE[z_Z]FýM�\ï�XZY�eW^�Y�_a^cbd[
ycVF[Wp\_aTW]U_Zb�ñE£Ø]/TWb(��VFXa]E�R^`_a]UÇ�Y5_ZVEX/^�Y\y�bd[Wy}u§Y\ÇobdkW[z_Z]{_ab ýÁðdw1��^c[z_aVEXZY�gF_Z^`bd[§ycVF[Wp\_aTW]Ew
SUTWV&VEy`VEg8_ZXab\Ç�Y\p\[WVF_a^cg�gsY\y`bdXa^`Ç~V8_ZVFXo^`]~qAbdy`ycb(�@VEe»Êzu�Y�T�Y\eWX/bd[W^`g�gEY\ycbdX/^cÇoVF_aVEXEwªSUTWV en^`õ�VEXaVF[z_

_ZVFgiTW[Wbdy`bdpd^`VE]E��_Z^`ycV�gsY\y`bdXa^`Ç~V8_ZVEX=^`[�_ZTWV!Ê�Y\X/XaVEy�XaVFpd^cbd[��:y`^cü�kW^ce�Y\Xap\bd[�^c[o_ZTWV¢VE[We:ßxgsY\ln]E��Y\X/V�]aTnb<�G[�^`[
|�pdknXaV¢�:w��:wmSUTWV�T�Y\eWX/bd[W^cgGgEY\ycbdX/^cÇoVF_aVEXmlWX/VE]/VE[z_Z]oý���^c[z_ZVFXZY\g8_Z^`bd[�ycVE[np\_ZTW]=b(tdVFX@_aTWV!XaY\lW^`eW^`_vu�XZY\[Wp\V
� í��R��¥rx.�:w�S�b\pdVF_aTWVEX¢�G^}_ZT _aTWVfÇ~Y�_ZVFXa^�Y�y�b\qr_aTWV�ñE£ gsY\y`bdXa^`Ç~V8_ZVEXU_aTWVE]/V~Y�XaVf^`[�_aVE[WenVEe&_Zb�gFbd[z_iY\^`[
_ZTnV�T�Y\eWX/bd[W^`g¢]aTnb<�@VEX/]EwE�v[�_ZTWV!tdVEX$u�qAbdX$�{Y�Xae�X/VEpd^`bd[W]¨Ù	¥rx.���@� í��^��¥rx/� Ý _aTWV�y`^cü�kW^ce�Y\Xap\bd[�qAbdX$�{Y\X/e
gsY�ycbdX/^cÇoVF_ZVFX¨Ù=-�ø � � Ý
SUTWV�enVE]a^`pd[&Y\[ne¡V8É:lRVEg8_ZVEe&lRVEX$qAbdXaÇ~Y\[WgFV�b�q�_ZTnV�VEy`VEg8_ZXab\Ç�Y\p\[WVF_a^cg�Y\[We�T�Y\eWX/bd[W^cg�gsY�ycbdX/^cÇoVF_ZVFXa]

Y\X/V�ÊnXa^cVh¥Wu�en^c]agFkW]a]/VEe ^`[§_ZTWV¨qAbdy`ycb(�G^c[Wp�]aVFgF_Z^`bd[W]Fw

°¤±	N5±_³ ´kµ!¶ßê Á�¶�½g¼M¹O¾@� �rÆÜ¸!¶B¼M·�½ ���>Á�¾F¹H·$� ¶�¼r¶�¹
SUTWV§VFycVEg8_ZX/bdÇ�Y�pd[WVF_a^cgogsY\y`bdXa^`Ç~V8_ZVFX�^`]�^c[zt\bdy`t\VEe¬^c[�Ç�Y\[zu�Ç~VEY\]aknXaVEÇoVE[z_a]f^c[ � So� ��ú wmSUTWV§Ç~Y\^c[
lWTzu�]a^`gE]mpdbdY\y:^`]�_aTWV{eWV8_ZVFgF_Z^`bd[fb\qn_ZTWV@]/_iY�[We�Y\X/e�Ç~b�eWVEy|æ�^cpdpd]�ÊRbd]abd[�_ZTWX/bdkWpdTf^}_Z]�eWVEgEYsu�_Zb!lWTWb\_abd[W]F©
Þ Û�Ú�Ú�wrSUTW^`]�eWVFgsYsu�^`]@_ZTnV¢Çobd]/_�lWXabdÇo^c]/^c[Wp�giT�Y\[n[WVEy�^c[�gEY\]aV!_ZTWVzæ�^cpdp\]@ÊRbd]ab\[�^c]@yc^cp\T�_E��gEycb\]aV!_ab
_ZTnV¢��ñzXªy`^cÇo^`_Ub\q{ðdðsñ ��þ<ÿ~w � [ V,É:gEVEy`ycVF[�_¢^c[zt�Y\Xa^cY\[z_�Ç�Y\]/]¢X/VE]ab\yckn_a^cbd[�^c]![WVEVFeWVEe _ab�eW^`]aVE[z_ZY\[Wpdy`V
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Calorimeters

Calorimeters

Calorimeters

Calorimeters

Hadronic Tile

EM Accordion

Forward LAr

Hadronic LAr End Cap

ÅEÆnÇdÈÊÉJI�KML��ONZ�Hc�	�`bÖ�mE`�l5mnQ�T��oP��>�op�t�cbeÎ`bS0WZYAT�msT\S_]\u$�_[�mnQ�Tzt_T-[|msT\Sz`�l5mnQ�TÂÑÊÔ�Ö�S�Tzc�t�S�`b]�]9]�T�thmÓWÓ`b[Õ`�l*mnQ�T
Wn[^[rT\S�V	T-msT�thmi`bSÛWZ]�VXS�cbj�[ru PRQ�T�[rT$Í�m9eÌc�	1T-SÛW×]¤l\`XS_YAT�V��2	�mnQ�T T\eõT�thmÓS�`bY�c�Ô�[rT-mÓWat�t�cXeÌ`bS0WnY�T�msT\S-u PRQ�T�mÓWneõT
��cXS_S�T\e�cb[dV e�W��-Ö�WÓV��¤SÓÔ	`b[ T\[dVXU�t_c_Ï|]¢`�lmnQ�T¢Q�c�VbS�`b[^Wat t_cbeÎ`bS_WnYAT-msT-SÜl-`bS0Y mnQ�T�`bÖ�msT\SeÌc�	�T-S\u�Í�WÎÔXÖ�S�T�micJÝXT-[
l0S�`bYßÞÚà1á�â-u

_ZTnV�]a^`pd[�Y\ymqAX/bdÇ _ZTnV�^cX/XaVFeWkWgE^`ÊWycV�gFbd[z_Z^c[�kWknÇØÚ�Ú�Ê�Y�gih�p\XabdkW[ne�w�-�bdX�Y�ð �±Ç�Y�]a]�XaVE]/bdyck:_Z^cb\[�_ZTnV
VE[nVEXap�u�XaVE]/bdyck:_Z^cb\[§XaVEü�kW^`XaVFÇ~VF[�_GqAbdX{_aTWV�]ZY\ÇolWy`^c[Wp�Y�[We�gFbd[W]$_iY\[z_�_ZVEX/Ç~]UÊRVEgFbdÇoVE]EË

v ÙA� Ý ýâðsò���� � ���MðX�
�GTWVFXaV@_aTWVjVE[WVFXap\u�^c]DV,ÉnlnXaVE]/]aVFeo^`[���þ<ÿow�SUTWV@Þ±Û Ú�Ú�giT�Y\[W[WVFynY�yc]abGlRbd]aVF]�]$_ZXa^`gF_�XaVFü�kW^cX/VEÇoVE[z_Z]�bd[
_ZTnV@VF[WVEX/p\u�]agsY�ycVjlWXaVFgE^c]/^cbd[�Y\[We�_ZTWV@yc^`[WVsY\X/^`_vu¢b\qn_aTWV@X/VE]/l�bd[n]aV\wÒ�x_�qAkWX$_ZTWVFX�X/VEü�kW^`XaVE]�Y!ÇoVsY\]/kWXaVFÇ~VF[z_
b\q�_ZTnVUlWTWb\_abd[�eW^cX/VEg8_Z^cb\[f^c[�w!�G^}_ZT�Y�X/VE]ab\yckn_a^cbd[fb�q v Ù�w Ý ý�ï\ò	�p���^��� � � Ù	SUTWVUVF[WVEX/p\uÛñ�^c[Û��þ<ÿ Ý �_Zb�Yst\bd^ce�eWV8_ZVEX/^cbdXaY�_Z^`bd[�b�q�_aTWV¨^c[zt�Y\Xa^cY\[z_{Ç~Y\]a]�XaVE]/bdyck:_Z^cb\[§eWkWV�_Zbf_aTWV¨]alnXaVsY�e�b�q�_aTWV(�$ßvgFb:bdX/eW^c[WY�_ZV
b\q�_ZTWV�^`[�_aVEXaY\gF_a^cbd[�lRbd^c[z_�Ù v)�,�� ýâï:w���
�� Ý w

� X/VEeWkWgF^cÊWy`V�Ê�Y�gih�p\XabdkW[ne�_ab~_aTWVflWTWb�_Zbd[ enVEgsYsu�b\qr_ZTnVÛæ!^`pdpd]�Ê�bd]/bd[ ^`]!qAbdX/Ç~VFe¡Êzu�Ú�ß}ù/VF_¨Y�[We
ù/VF_$ß`ù/V8_�VFtdVF[z_Z]E���GTWVEX/V�_ZTWV¢ù/VF_a]�Ç~^`Ç~^`g�Y§lWTWb�_Zbd[�]a^`pd[�Y\y3w � X/VBù/VEg8_Z^`bd[�Ê�u�Y�q	Y\g8_ZbdX¨ï\òdòdò�qAbdXjù/V8_Z]F�
Ç~Y\^c[z_iY�^c[W^`[Wp�Y�lWTnb\_Zbd[�Vh�~gF^cVF[WgFuQb�qv�dò ���!^c]§[WVFVEeWVFeª_ab¯X/VEeWkngEV&_ZTWVF]aV�VFt\VE[z_Z]�_Zb�ÊRVEy`b<� _ZTnV
^cX/XaVFeWkWgE^`ÊWycV¢Ê�Y\gih�pdXab\kW[We�w

�:ß}ù/VF_Z]¢Y\XaV�^cÇol�b\X/_iY�[�_�^`[�_aTWVÛ£�^`[W^cÇ~Y\y ú knl�VFX$ß ú u:ÇoÇoVF_ZX/^cg�V8É�_aVE[W]/^cbd[&b\q�_ZTWV�]/_iY�[We�Y\X/e¡Çob:eWVFy�w



¦�� C�§o¨*©(!)#E=«ª|¬®�§¢CML�¨e!B�¨!¯

�v[�Y¬ycY\XapdV&qAXaY\gF_a^cbd[�b\q�l�Y\XaY\Ç~V8_ZVFX�]/l�Y\gFV�_aTWV�enVEgsYsuªb\q¢£ úWú £ æ!^cp\pd]§Ê�b\]abd[�_Zb �:ßxycVEl:_Zbd[W]�^`]
bdÊW]/VEX$t\Y�ÊWycVf^`[ � So� �¨ú ��lnXab(t�^ceWVFe�TWY\eWXab\[W^cgA��eWVEgEY(u�]�gsY�[�ÊRVf]/VEl�Y\XaY�_ZVFe&qAXabdÇ���ø{ûMù/V8_Z]Fw�-�^`[WV8ß
pdXaY\^c[WVFe�]/TWb(��VFXU]aT�Y\lRV�^`[nqAbdXaÇ~Y�_a^cbd[�qAXab\Ç _aTWVzñE£¹gEY\ycbdX/^cÇoVF_aVEXE�z_abdpdVF_aTWVEXj�G^`_aT�^c[nqAb\XaÇ~Y�_Z^`bd[�qAXabdÇ
_ZTnV!^`[W[WVEX=eWV8_ZVFgF_Zb\X{Y\[Weo_ZTWV�T�Y\enXabd[W^`gGgsY\y`bdXa^`Ç~V8_ZVEXF�zY\X/V![WVFVEeWVFe�_Zb�Y\giTW^`VFt\V�Y�]aVElWY\XZY�_a^cbd[ob\q�ý�ñzò\ò
qAbdXGY¢�:ßxV �ogE^`VE[Wg8u�b\q�¥dòq��w

� [Wb�_ZTWVFX�^cÇol�b\X/_iY�[�_!pdbzY�y�^`]¢_ZTWV�]aVsY�XagiT&qAbdX¢TnVsYst�u l�Y\X$_Z[WVFXa]¨b\qr_aTWV�á�Y\[ne º pdY\kWpdV�Ê�bd]/bd[W]Fw
� So� �¨ú ^c]{]/VE[W]/^`_a^`tdV�_ab�_ZTWV�áV��Y�[We§º��WkWl§_Zboï<ß����!þ<ÿ~wz-�bdX{eWVFgsYsu�]!b\qD_aTWVE]/V�TnVsYst�u�bdÊ�ù/VEg8_Z]G^c[z_ab
VEy`VEg8_ZXab\[W]�Ù �Z¡�Û þ Ü þ { �)¢£¡�Û þ¥¤ Ý _aTWVfÇ~Y\]a]!XaVF]abdy`kn_Z^`bd[ b\qr_aTWVÛñE£ gsY\y`bdXa^`Ç~V8_ZVFX�^`]¢V,ÉnlRVEg8_ZVFe�_ab
ÊRV�gFbdÇol�V8_Z^`_a^`t\V¢�G^`_aT�_aTWV�lWXaVFgE^`]a^cb\[�b�q�_aTWV�ÇfkWbd[�]alRVEg8_ZXab\Ç~V8_ZVEXUqAbdX$�Z¡WÛ � Ü � { b\X$¢�¡nÛ �C¤�w

� So� �¨ú �G^cy`y�T�Yst\V�YfenVE[W]/V\��TW^cp\T:ßvpdXaY\[�kWy�Y�Xa^`_vu��¸^`ü�kn^ce � Xapdbd[§gEY\ycb\Xa^cÇoVF_aVEX=_Zb�ÇoVsY\]/kWXaV�_aTWV¨VE[�ß
VEX/p\u�b\qRlWTnb\_Zbd[n]@Y�[We�VEycVFgF_aXabd[W]!�¦�d¥:�^��ñ��3wmSUTWVGVEy`VEgF_aXabdÇ~Y\pd[nVF_Z^`g{]aTnb<�@VEX=eWV8tdVFycbdlW]j^c[�y`VsY\eoY\Ên]abdX/Ê�VFX
lWycY�_ZVF]EwmSUTWV�_ZTW^`gih�[WVE]/]{b\q�_aTWV�Y\Ên]abdX/Ê�VFX@lWycY�_ZVF]@^`]!ð\w1ï����Â^c[�_ZTWV!Ê�Y\XaX/VEy�]aVFgF_a^cbd[§Y�[We¡ðdw��A��� Y�[We
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Y�_¢Y~lWX/VE]/]akWX/V�b\q=¥~ÊWY\XEwGSUTWVf]/^cpd[WY\yD^c]�XaVsY�e¡bd[&YogEVF[�_aXZY\yDº�ß§YGV��G^`XaV�w�SUTnV�_ZXaY\gih�l�bd]/^`_a^cbd[§�G^`_aT
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eWV8_ZVEg8_ZbdXFw�-�^cp\kWXaVF]��:w}ð(ò§]aTWb(��_aTWV�gEbdÇolWy`VEÇoVE[z_iY\X/^`_vu�b\qj_ZTWV�lRVEX$qAbdXaÇ~Y\[WgFV�b\qj_ZTWV�^`[W[WVEX¨enVF_ZVFgF_abdX
Y\[We�_ZTWVoÇfkWb\[�]alRVEg8_ZX/bdÇ~V8_ZVFX�u�^cVFyce�Y�pdb�b�e�lRVEX$qAbdXaÇ~Y\[WgFV~b(t\VEXfY�y�Y�XapdV ~r� XaY\[WpdV�Ë v Ù ~r� Ý � ���qAbdXð��� ~r� �¾ð(òdò���þ<ÿo�n]ay`^cpdTz_ay`u�eWV8_ZVEX/^cbdXaY�_Z^`[Wp�_ab�Y\ÊRbdkn_GïÛ�¿qAbdX!ð*�!þ<ÿ�ÇfkWbd[W]FwE£�bdX/VEb(tdVFXE�W_ZTnVXaVFgEbd[n]/_ZX/kWgF_a^cbd[�V �ogF^cVE[ngFu�^c]Ub(t\VEX5�dò��²_ZTWX/bdkWpdTnbdkn_U_ZTnV�ÇobdÇoVE[z_ZknÇÁXZY�[WpdV~Ù ~r�Õ  ����þ<ÿ Ý w
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SUTWV~TW^cpdT�eWVF]a^cp\[�ycknÇ~^`[Wbd]a^}_vu b\q�ð(ò } · �\
�� ÿ ½ b\q@_ZTWVq��æ¢ø¾�G^cy`ymycVEY\e�_ab¡b(tdVFX��\ò�^c[z_ZVFXZY\g8_Z^`bd[W]�l�VFXÊWkW[ngiT�gEX/bd]a]/^c[WpWw§SUT�kW]F�rVsY\giT�]aVEgFbd[We�gFycbd]/Vo_ab�ð(ò¨ó�^c[z_aVEXZY�gF_Z^`bd[W]�b�gEgEknXEw�£�bd]$_fb\q@_ZTWVF]aV�^`[z_ZVEXaY\g8ß
_Z^`bd[W]�Y\X/V~Ço^c[W^`ÇfkWÇ ÊW^�Y�]�V8tdVF[�_a]�_ZTWY�_�TWY(t\V�Y�yc^`Ç~^}_ZVEe&^`[z_ZVEX/VE]$_sw�SUTWVoeWV8_ZVEg8_ZbdX�gEbd[n]a^c]$_Z]�b\q�t\VEX$u
gEb\Ç~lWy`V8Éo]$u:]$_ZVFÇ~]UlWX/b:enkWgE^`[Wp�ycY\XapdV!Y\ÇobdkW[z_Z]@b\q¸e�Y5_iYnwmSUTnV ú ø�SªY\[WepX��x£!ñE��eWV8_ZVEg8_ZbdX/]{XaVEY\e�bdk:_
ýô��Ç~^`ycy`^cbd[�Y�[We�ýÁð(òdò�Ço^cy`yc^cb\[fgiT�Y\[W[nVEyc]@XaVF]alRVEgF_a^`t\VEy`u\wjø�kWXaX/VE[z_Ue�Y5_iY�]$_ZbdXaY\pdVG_ZVFgiTW[Wbdy`bdp\uoyc^`Ç~^}_Z]
_ZTnV�Y\ÇobdkW[z_�b\q{eWY�_iY�_ZT�Y�_�gEY\[�ÊRV~]$_ZbdX/VEe�_ab�_aTWV~b\XaeWVFX�b\q�ð(òdò�ý ã�� ½ w§SUTW^`]�gFbdXaX/VE]alRbd[Wen]�_Zb�YÇ~Y5É:^cÇfkWÇ _ZX/^cpdp\VEXUXZY5_ZV¨b\qÂýÁð(òdò�Þ ånw
SUTWV�_ZXa^`pdpdVFX�]/u�]/_aVEÇ ^c]§enVE]a^`pd[WVFeª_ab®ÊWX/^ceWp\V _ZTW^`]§pzY\l��!Ç�Y\^`[z_iY\^`[W^c[Wp�[WVsY�Xay`uQY\ycy!^c[z_ZVFXaVE]$_Z^`[Wp

lWTzu�]a^`gE]�VFtdVF[z_Z]E���GTW^cy`V�V �ogE^`VE[z_Zy}u&XaVvù/VEg8_Z^c[np�_aTWV�Ç~^`[W^cÇ�kWÇ ÊW^�Y\]¨ÊWY\gih�pdXabdkn[We�w�SUTWVo]/u�]/_aVEÇP^c]�_ab
ÊRV¨gsY\l�Y�ÊWycV¨b\q�Yfq	Y\]$_GXaVEgFbd[W]$_ZXakngF_Z^`bd[�b\q�Ù	l�Y�X/_Gb\q Ý _ZTnV�eWY�_iY�qAX/bdÇ _aTWV¨eW^`õ�VEX/VE[z_GeWV8_ZVEg8_ZbdX/]�_ab�ycb�bdh
qAbdXU]/^cpd[�Y5_ZkWX/VE]Gb\qm^`[z_ZVEX/VE]$_Z^c[npolnT�u�]/^cgE]Fw�SUTW^`]GeWVEgF^c]a^`bd[�Ç�Y�h�^`[Wp�lWX/b:gFVE]a]�^c]GeW^}t�^ceWVFe�^`[z_ZboYo[�kWÇ�Ê�VFX
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b\q�]/_ZY\pdVE]GbdXU_aXa^cp\pdVEX{y`VFt\VEyc]F��]aVFV�|WpdkWXaV��:w}ðdðd�:_ZT�Y�_!Y\X/V¨eW^c]/gEkW]/]aVFe ]aVFl�Y\XZY5_ZVEy}udw

LEVEL 2
TRIGGER

LEVEL 1
TRIGGER

CALO MUON TRACKING

Event builder

Pipeline
memories

Derandomizers

Readout buffers
(ROBs)

EVENT FILTER

Bunch crossing
rate 40 MHz

< 75 (100) kHz

~ 1 kHz

~ 100 Hz

Interaction rate
~1 GHz

Regions of Interest Readout drivers
(RODs)

Full-event buffers
and

processor sub-farms

Data recording
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æ4ãÎÔhÔ�ä�æ��>ÍCãÎÔXÖ²æ§ä*ÿçíJÝ�ä2å��4æ�ê�é ÞÚà1á�â��
�[WV�b\q{_aTWV�Çobd]$_fgiT�Y\y`ycVF[Wpd^c[np¡Y\]/l�VFgF_a]fb\q{_aTWV�_ZX/^cpdp\VEX�eWVE]/^cpd[�^c]�_aTWV�[nVEVEe�_ab¡h�VEVEl¯Y\[�bdl�VF[

eWVF]a^cp\[�_ab�kW[nh�[nb<�G[�lWTzu:]/^cgF]�giT�Y�[W[WVEy`]Ew~SUTWV~gFXa^}_ZVEX/^�Y�kW]/VEe�_ab�gEy�Y�]a]a^}q°u _ZTnVoV8tdVF[�_a]f]aTnbdkWyce�ÊRV~Y�]
]a^`Ç~lnycV¨Y\[ne�pdVF[WVEXaY\yDY\]UlRbd]a]/^cÊWy`V�_Zb~Ystdbd^`e�Ên^�Y\]/VE]Ew

� eWV8_iY\^`ycVEe¡eWVE]/gEXa^`ln_Z^`bd[ b\q=_aTWV�_ZX/^cpdp\VEX�Y�[We&e�Y�_ZY�Y\gEü�kW^`]a^}_Z^cb\[¡]/u�]$_ZVEÇo]�^c]�_Zb�ÊRV�qAbdkW[ne&^c[ _ZTnV
� So� �¨ú _ZVFgiTW[W^cgEY\y¸eWVF]a^cp\[�X/VElRbdX/_�Y�[We�]alRVEgE^}|�g�lWXab\l�bd]aY\yc]GY�[We�lWXabdp\XaVE]/]GXaVElRbdX$_Z]UqAXabdÇ²_ZTWV�_aXa^`pdpdVEX
gEb\Ç~Çfkn[W^`_vu��¤ï��n�ï�\�:�ï�\¥��C��ñ:�ï�dï5�3w � [�^c[z_aVEXaVF]/_a^c[Wp�^`[z_ZXab�eWkWg8_Z^`bd[ gsY�[&Ê�VfqAbdkn[We&^c[ X/VFqAVFXaVE[ngEV��.�¨����w
SUTWV�_ZVFgiTW[W^cgEY\y¸eWVF]a^cp\[�X/VElRbdX/_GqAbdX{_aTWV�TW^cp\T§ycVFt\VEy¸_ZX/^cpdp\VEX��G^`ycy�ÊRV�lWXaVF]aVF[�_aVEe ^`[�]akWÇoÇ~VFX��\òdòd¥:w

°¤±xö3±_³ ´kµ!¶ßë�¶¸÷Ü¶�Á��r³®¼r¹H·$ÆjÆF¶�¹
SUTW^`]!^`]�_aTWV�y`b<�@VE]$_¢_aXa^cp\pdVEXGycV8tdVFy�Ë�^}_�T�Y\]!_ab�eWVEY\y¸�G^`_aT�_ZTnV�TW^`pdT�ÊnkW[WgiT&gEX/bd]a]/^c[WpoqAXaVFü�knVE[Wg8u b\q�ñzò
ýMÞ å:w@SUTWV¨_a^cÇoV¢_Zb�XaVEY\giT�_aTWV�ycV8tdVEyàßið¨eWVFgE^`]a^cb\[�^`]Gbd[Wy`u�ý¿¥Û� ½ wû�kWXa^`[Wpf_ZTnV�_aXa^`pdpdVEX�y�Y�_aVE[Wg8u�_ZTnV�eWY�_iYfqAXab\Ç _ZTnV�enVF_ZVFgF_abdXG^c]{]$_ZbdX/VEe�^c[�Y�lW^clRVEy`^c[WV�w�S�b�Y\giTn^cVFt\V
Y�q	Y\]/_�_akWXa[:ßxÊ�Y\gih _a^cÇoV\��_aTWV��DV8tdVFy}ßið�_ZX/^cpdp\VEX�kW]/VE]�^c[nqAb\XaÇ~Y�_Z^`bd[¡qAXab\Ç Y�XaVEycY�_Z^}tdVFy`u�]aÇ~Y\ycym[�kWÇ�Ê�VFX
b\qjeWV8_ZVEg8_ZbdX/]¨_ZTWX/bdkWpdT�Y§]alRVEgF^�Y\y�e�Y�_iY§giT�Y�[W[WVEy3�¸^�w¤V\w�^`_�Y\g8_Z]¨ÊRVFqAbdX/Vf_ZTWVfqAknycy�eWY�_iY�^`]¨gEbdy`ycVEg8_ZVFe&Ê�u
_ZTnVvYGVsY\e ¨k:_�û�X/^`tdVFXa]Fw � _!_ZTW^`]!y`VFt\VEy���_aTWV�_aXa^cp\pdVEXGeWVFgE^c]/^cbd[�^c]�VE[z_Z^`XaVFy`u�Ê�Y\]/VEe b\[&Y\[ Y�[�Y\y`u�]/^c]Gb\q
_ZTnV�e�Y�_iY�qAX/bdÇ¹_aTWV�eWVFeW^cgEY�_ZVFe���q	Y\]/_�ÇfkWbd[�]/_ZY�_Z^`bd[W]�ÙASUTW^c[ � Y\l�ø�T�Y\Ç�Ê�VFXa]�Y\[We YGVE]/^c]/_a^`t\V�Xry�Y�_aV
ø�T�Y\Ç�Ê�VFXa] Ý Y\[We�_aTWV¢gEY\ycb\Xa^cÇoVF_aVEXre�Y5_iY��G^}_ZT�Y�XaVFeWkWgFVEe§pdXaY\[�kWy�Y\X/^`_vu\w � ]@^c[Wen^cgsY5_ZVEe~^c[o|�pdkWX/V��:w}ðdðd�
[Wb�^c[:qAbdXaÇ~Y�_Z^`bd[�qAX/bdÇ _aTWV�^c[W[WVFXGeWVF_aVEgF_abdXG^c]GYst�Y\^cycY\ÊWy`V�Y�_U_aTW^c]Uy`VFtdVFy�w
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SUTWVoY\ycp\bdXa^}_ZTWÇo]�Y\X/V�^cÇolWycVFÇ~VF[z_ZVEe&^`[&T�Y\X/en�{Y�XaV�_Zb�gEb\l�V��G^`_aT&_ZTWV�TW^`pdT�XZY�_aV�Y\[We&_ZTnVo]/TWbdX$_
y�Y5_ZVE[ngFudw�SUTWV�kn]aV�b\qÚ-�^`VEy`e�XrXabdpdXaY\ÇoÇ�Y\ÊnycV � Y5_ZV � XaXZYsu�]�Y\y`ycb(�G]!qAbdX�_ZTWV�q	Y\]/_�Y�e�Y\ln_ZY�_Z^`bd[ b\q=_ZTnV
_ZTnXaVE]/TWbdy`e�ycV8tdVFyc]�Y\]mYGXaVEY\gF_a^cbd[�_Zb�giT�Y\[WpdVF]m^c[�_ZTnV�ycknÇ~^`[Wbd]a^}_vu�bdX¸_aTWV�ÇoVsY\]/kWXaVFÇ~VF[z_�b\qWÇ~bdX/V=lWXaVFgE^c]/V
gEX/bd]a]Bßv]/VEgF_a^cbd[n]Ew
SUTWV�lnT�u�]/^cgE]�VFtdVF[z_Z]rb\qn^c[z_ZVFXaVE]$_rY\X/V@giTWY\XZY\g8_ZVFXa^c]/VEefÊzu�_ZTWVjXaVFy�Y�_a^`t\V@TW^`pdT�_ZXZY�[W]/t\VEXa]/V{ÇobdÇ~VF[z_ZkWÇ

b\q�_ZTWVGgEb\ycyc^`]a^`bd[flWX/b:eWkngF_Z]FwrSUTWV5�DV8tdVFy}ßiðG_ZX/^cpdp\VEXrgEb\[W]a^`eWVEX/]=_aTWV�lWXaVF]aVE[ngEV¢b�q�ÇfkWb\[W]=bdX=VEycVFgF_aXabdÇ~Y\p�ß
[WV8_Z^cg��UT�Y\eWX/bd[W^`g�bdX¨ù/VF_~gEy`kW]/_aVEXa]~�G^`_ZT®XaVFy�Y�_a^`tdVFy`u�TW^`pdT®_aXZY\[n]/tdVFXa]/V&Ç~bdÇoVE[z_akWÇ Y\]�V8t�^ceWVF[WgEV¡qAb\X
^c[z_aVEXaVF]/_a^c[Wp�lWTzu�]a^`gE]Ew
SUTWV¨Ç~Y5É:^cÇfkWÇâb\kn_ZlWk:_{XZY5_ZV¢b�q¸_ZTWV¢|WXa]/_�_ZXa^`pdpdVFX@y`VFtdVFy�^`]@y`^cÇo^`_ZVFeo_ab�ð(òdò�¦nÞ ånwz-�bdXj_ZTWV¢VFtdVF[z_Z]

_ZTWY�_�l�Y\]a]U_aTWV�y`VFt\VEy}ßZð�]aVEy`VEg8_Z^cb\[��n_ZTnV�X/VE]akny`_Z]�Y\X/V�kW]aVFe�_Zb�eWV8_ZVFXaÇo^c[WV�eWV8_ZVEg8_ZbdX�XaVFpd^cb\[W]Ub\q�^c[z_ZVFXaVE]$_
ÙAY{z�v] Ý _ZT�Y�_�Y�XaV¨_Zb�ÊRV�Y�[�Y\y`u�]/VEe�Ç~bdX/V¨gsY\X/VFqAkWy`y`u~^c[§_ZTnV�Tn^cpdTWVFXUycV8tdVEy`]Ew

°¤±xö3±�° ´kµ!¶
	®·BÆÜµ ë�¶¸÷Ü¶�Áq´�¹H·$ÆjÆE¶�¹
SUTWVfTn^cpdT y`VFt\VEy�_aXa^`pdpdVEX�gEb\Ç~lWX/^c]/VE]¢_aTWVÛ�¸VFt\VEy}ßB�o_ZX/^cpdp\VEX!Y\[We�Y~_aTW^cX/e¡ycV8tdVFy�_ZT�Y5_�^c]!y�Y\ÊRVEy`VEe¡Y\]¢_ZTnV
VFt\VE[z_�|�y`_aVEX�^`[ |�pdkWX/Vo�:w}ðdðdwA�v[ _ZTWVF]aV�_v��b�]$_ZVEln]�_aTWV§ð(òdò�¦:Þ å§VFtdVF[z_�XaY�_ZV�^c]¢qAkWX$_ZTWVFX¨XaVFeWkWgEVFe�_ab
Y\ÊRbdkn_�ð�¦nÞ åoY\[We�ð(òdò�Þ å:��XaVE]/l�VFgF_a^`tdVFy`u\w
SUTWV�]/VEgFbd[We�y`VFt\VEyr_ZX/^cpdpdVFX�XaVEgFbd[W]$_ZXakngF_Z]�_ZTWVoe�Y�_ZY�^`[�_aTWV�XaVFpd^cbd[n]�b�q{^c[z_aVEXaVF]/_�eWVF|W[WVEe�Êzu�_ZTnV

ycV8tdVFy}ßið�_aXa^cp\pdVEXFwfSUT�kW]E��^c[&_ZTWV�Ç~Y<ù/bdX/^`_vu b�q�V8tdVE[z_a]�bd[Wy}u&Y§qAXZY\g8_Z^`bd[&b\q�_aTWV�_Zb\_ZY\yme�Y5_iY§T�Y\]¨_Zb�ÊRV
XaVFgEbd[n]/_ZX/kWgF_aVEe�w=SUTWV�ÇfkWb\[ob\XrVEycVFgF_aXabd[ogsY\[neW^ce�Y5_ZVE]jY\X/VGV8É�_ZXaY\l�b\y�Y�_aVEe�Ê�Y\gihf_ab�_aTWV�^c[W[WVFXreWVF_aVEg8_ZbdXFw
SUTWV�XaVFü�kW^cX/VEÇoVE[z_Ub\q�gEbd[n]a^c]$_ZVF[WgFu§b�q�_aTWV¨ycV8tdVFy}ßið¢T�u�lRb\_ZTnVE]a^`]U�G^`_ZT�_aTWV¨^c[n[WVEXUeWV8_ZVFgF_Zb\XUe�Y�_iY�u�^`VEycen]
Y\[�V �ogF^cVE[z_!XaVvù/VEgF_a^cbd[�b\q�Ê�Y\gih�pdX/bdkW[We�VFt\VE[z_Z]Fw

� �G^`eWV�XaY\[WpdV�b\qrlWTzu�]a^`gE]�]/^cpd[WY�_ZkWX/VE]!Y\XaV�_ZXaY\[W]aycY�_ZVFe¡^`[�_ab~_aXa^cp\pdVEXGÇoVE[�kW]Ew5ñ�ÉnY\Ç~lnycVE]!Y\X/V�_ZTnV
lWX/VE]aVF[WgEV¨b�q¸^c]/bdy�Y�_aVEeol�Y\X$_Z^cgFycVF]j�G^}_ZT�Tn^cpdTo_ZXZY�[W]/t\VEXa]/V�ÇobdÇ~VF[z_ZkWÇ�Ë�VFycVEg8_ZX/bd[W]@�G^}_ZT�� �   �dïÛ��þ<ÿ~�lWTWb�_Zbd[W]��G^`_aT� �;  �\ò$��þ<ÿÂbdX�ÇfkWbd[W]¨�G^}_ZT�� �;  �\ò���þ<ÿ~w � y`]ab�l�Y\^`Xa]¨b\q�^c]ab\y�Y�_aVEe�VEy`VEgF_aXabd[n]bdX�Çfknbd[W]f�G^`_aT�]ayc^`pdTz_Zy}u�y`b(��VFX�Ç~bdÇoVE[z_akWÇ Y\X/V�Y\gEgFVEln_aVEe�w � [�kWÇ�Ê�VFXob�q¢Y�eWeW^`_a^cbd[WY\y�ÇoVE[�kW]�^`]
Ê�Y\]/VEe�bd[�_aTWV�lWXaVF]aVF[WgEV�b\qrY�]a^`[Wpdy`V@ù/VF_G�G^`_aT�t\VEX$u�Tn^cpdT§_ZXaY\[W]$tdVEX/]aV�Ç~bdÇoVE[z_akWÇØÙ�� �   ¥��dòÛ��þ<ÿ ÝbdX�_ZXa^`lWycV8_Z]�bdX�ü�kWY\eWXaknlWycV8_Z]�b\qRù/VF_Z]!�G^`_ZT Y~ÇobdXaV�Ç~b�eWVEXaY�_ZV�� � _aTWXaVF]aTWbdy`e�w�-�^c[�Y�ycy`u\�W_ZTWV�lWXaVF]aVE[ngEVb\q�Ç~^`]a]/^c[Wpf_aXZY\[W]$tdVFXa]aV�VE[WVFXap\u�gEbdÇfÊn^c[WVFe��G^}_ZT�Y�_GycVEY\]/_Gb\[WV�ù/VF_�^c]{_ZY\h\VF[�_ab~ÊRV�Yo]/^cpd[WY�_ZkWX/V\w
SUTWV�_ZTW^`Xae�]/_ZY\pdV\�:_ZTWV�VFt\VE[z_¢|Wy`_ZVFXE�W^`]UlWy�Y�gEVEe�Y�q°_aVEXU_ZTnV�V8tdVF[�_!ÊWkW^`yceWVFXEw � _G_aTW^c]UlRbd^c[z_GeWV8_iY\^`ycVFe

Y\y`^cpd[WÇoVE[z_=Y�[We�gEY\yc^`ÊWXZY�_a^cbd[�e�Y�_iY�Y\XaV�Yst�Y\^cycY\ÊWy`V\w�SUTWV!enVF|�[W^}_Z^`bd[�b\q¸Y\[�Y\ÊW]$_ZXZY�gF_jVFt\VE[z_Ue�Y�_ZY�Çob�eWVEy
Y\y`ycb(�G]�_ZTnV�kn]aV�b\q�b�õRßxyc^c[nV¨Y\ycp\bdXa^}_ZTWÇo]@^`[§_ZTWV�VFt\VE[z_¢|Wy`_ZVFXEw
SUTWV�TW^`pdT�y`VFt\VEy�_aXa^`pdpdVEXj^c]jVE[z_a^cXaVFy`uo^cÇolWy`VEÇoVE[z_ZVFe~^`[�]ab�q°_v�{Y\X/V¨Y\[We§^`]j_abfÊRV¢V8É:VFgEkn_aVEe�bd[�q	Y\X/Ç~]

b\q=gFbdÇ~ÇoVEX/gE^cY\ycy}u§Yst�Y\^cycY\ÊWycV¨lnXab�gEVE]/]a^`[Wp�kW[W^}_Z]Fw¢SUTW^`]¨Y\ycy`b(�G]¢Y�¥�V8É:^cÊnycVfY�e�Y\ln_ZY�_Z^`bd[¡b\qjY�ycpdbdX/^`_aTWÇ~]F�
h�[Wb(�G[ Y\]G]$_ZVEVFXa^`[WpWw

ìjßvlnT�u�]/^cgE]¢eWbdÇo^c[�Y�_aVE]G_ZTWV�_ZX/^cpdpdVFX!XaY�_ZV�eWkWX/^c[Wpo_ZTWV�^c[W^}_Z^�Y�y�udVEY\Xa]¢�GTnVE[ _ZTnV¢��æ�øM^`]!X/kW[¡�G^`_aT
ycb(�@VEXjyckWÇo^c[nbd]a^}_vudw�SUTWV*ì=ßx_ZX/^cpdp\VEX=^c]=eWbdÇo^c[WY�_ZVFeoÊzu�_ZTnV!y`b<��� � Çfknbd[W]jXaVF_akWXa[nVEe§Y�_jTW^`pdToXZY�_aVE]jÊ�u_ZTnV!y`VFtdVFy}ßZð�_aXa^cp\pdVEXFw�SUTWV�XZY�_aV!^`]=XaVEenkWgEVFe�Êzu~X/VEgFbd[W]/_aXakWg8_Z^`[Wp�_aTWV!enVEgsYsu~lWXab�eWkWg8_Z]jb\q�_aTWV5ìjßvÇoVE]/bd[
kW]/^c[Wp�_ZTnV�qAknycy�^`[nqAbdXaÇ~Y�_a^cbd[~b\q�_aTWV�^c[W[nVEXGeWVF_aVEg8_ZbdXFw

npo�� �¾É�{ { s�x6~

SUTWV�DY\XapdVAæ!Y\eWXab\[ ø�bdy`yc^`eWVEX�Ùs��æ�ø Ý ^c]GgEknXaXaVF[z_Zy`u�Ê�VF^c[WpoÊWkW^`y`_U^`[�_aTWV¨qAbdXaÇoVEXo��ñzX»_ZkW[n[WVEy�Y�_G_ZTnV
�.ø�VE[z_ZX/VÛñrkWXabdl��VEVE[&enVvXrTzu:]/^cü�kWV�Ã�kWgEy��VsY\^`XaV���^`[ � VE[WV8t�Yn� ú �G^}_��FVEXaycY\[We�wo�x_!�G^cycy¸gFbdycy`^ceWV¨lnXab\_abd[W]�Y5_
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Y\[�kW[WlnXaVEgFVEeWVF[z_ZVEe&gFVE[z_ZVFX$ßxb\q�ßvÇ~Y\]a]GVF[WVEX/p\u§b\q@ðsñ��!þ<ÿ~w
SUTWV�ÊWkW[WgiT�gFXabd]/]a^c[np qAXaVEü�kWVF[WgFu�b�qGñzò�ýMÞ å�Y\y`ycb(�G]�_Zb¡XaVsY�giT¯_aTWV�TW^`pdTWVE]$_�ycknÇ~^`[Wbd]a^}_vu�VFtdVFX

Y\giTW^`VFt\VEe�Ë{qAX/bdÇ´_ZTWV�^c[W^}_Z^cY\yGó/y`b<�GôoycknÇ~^`[Wbd]a^}_vu��Àý ð(ò���� ½�� �$
 � � ÿ¢_ZTnVfY\gFgEVEy`VEXaY�_ZbdXG^`]�_ab�XZY�Ç~l�kWl^c[§_aTWV¨|�Xa]$_�u\VsY\X/]�_ab!�»� ð(ò�� · ½�� �$
 � � ÿ(wSUTWV�gFbdÇfÊW^`[�Y�_a^cbd[�b\qUTn^cpdT�VE[WVFXap\u�Y\[ne�TW^`pdT�y`kWÇo^c[Wbd]/^`_vu Y\ycy`b<�G]¨_ab�]$_ZkWenu�_ZTnV~VF[WVEX/p\u�XZY\[Wp\V
qAXab\Ç ý ð(òdò"�þ<ÿ _Zb§Y�qAV8� �!þ<ÿow ú V8tdVEXaY\y�_aTWVEbdX/VF_a^cgsY�y�lWX/VEeW^`gF_Z^`bd[W]�Ç~Ysu�_aT�kW]¨Ê�V�_ZVE]$_ZVFe�w�xqj_ZTnV
]/_ZY\[We�Y�Xae�Çob�eWVEyWb\Xj^}_Z]=Ço^c[W^`Ç�Y\y�]aknl�VFX$ßv]$u�Ç~ÇoVF_aXa^cgGV,É:_aVE[W]/^cbd[~^c]=gEb\XaXaVFgF_E��_aTWV!VFyckW]/^`t\V5æ�^cpdp\]jÊRbd]/bd[
^c]UV,É:l�VFgF_ZVFe¡_ZboÊRV�lnXab�eWkWgEVFe¡^`[�]/kr�ogE^`VE[z_¢ü�k�Y�[�_a^`_a^cVE]�Y�_G_aTWVA��æ¢ø¢wÊ£¡Y\[zu&ùgö�# ò%$|üXøhó'&-øU]agFVE[�Y�Xa^cb\]
lWX/VEeW^`gF_fb\ÊW]aVFX/t�Y\ÊWy`VoqAVEY�_ZkWX/VE]fÊRVEy`b(�Âð��!þ<ÿ~Ë�qAb\X�V,ÉWY�Ç~lWy`Vo_aTWV�y`^cpdTz_aVE]/_�]/_ZY\ÊWy`V~]/kWl�VFX$ßxl�Y\X/_a[WVEX�b\q
]aknl�VFX$ßv]$u�Ç~ÇoVF_aXa^cg¨Çob�eWVEy`]Ew

� y`]abW��_ZTWV�TW^`pdT�yckWÇo^c[Wb\]a^`_vu�u�^cVFyceW]§Tn^cpdT�XZY5_ZVE]�b\q�Ç~Y\[zuQ]/_ZY\[We�Y\X/e«Çob�eWVEy�lnXab�gEVE]/]aVF]Ew²SUTWV
��æ�ø¾�G^`ycy=Ê�V�Y¡Ê���_E�rá�Y\[ne�º�ßxq	Y\g8_ZbdX$udw�SUTWV�]$_ZkWenu�b\q{_aTWVE^`X�eWVFgsYsu�giT�Y\[W[WVFyc]�Y�ycycb(�G]�lWXaVFgE^`]a^cb\[
ÇoVsY\]/kWXaVFÇ~VF[�_a]Gb\qmÇ~Y\[zu�]$_iY\[WeWY\Xae�Ç~b�eWVFy�l�Y\XaY\Ç~V8_ZVFXa]Ew
SUTWV � So� ��ú enVF_ZVFgF_abdX�^c]�_ab�ÊRV�^c[W]$_iY\y`ycVFe�^c[�bd[WV§b�q!_aTWV§qAbdkWX�ÊWkW[ngiT:ßvgFXabd]/]a^c[np�Y\X/VsY\]�b\q�_ZTnV

��æ�ø¢wF�x_§^c]�b\[WV b\q¨_aTWV _v��b¬p\VE[WVFXZY\yàßvlWkWX/l�b\]aV V,ÉnlRVEX/^cÇoVE[z_Z]Fw�S�b�qAkWy`y`u¯ÊRVE[WV8|W_�qAXab\Ç _aTWV ��æ�ø
lWTzu�]a^`gE]�l�b\_aVE[z_Z^cY\y�_aTWV � So� ��ú V,É:l�VFXa^cÇoVE[z_�^c]{_ab�gEbd[W]/^c]$_!b�q�_aTWXaVFV�]/kWÊ:ßx]/u�]/_aVEÇo]EË
× _aTWV�^c[W[WVFXUeWVF_aVEg8_ZbdX�^c]{_abolnXab(t�^ceWV�lWX/VEgE^`]aV�_ZXaY\gih�^c[WpoY\[We�tdVFX/_aV8É:^c[Wpo^c[§_aTWV�^c[W[WVFXaÇobd]/_GycYsudVEX/]Y\X/bdkW[We§_aTWV�^c[z_ZVFXZY\g8_Z^cb\[�lRbd^`[�_
× _aTWV�gsY�ycbdX/^cÇoVF_ZVFXa]�Y\XaV~_Zb&lWX/VEgE^`]aVFy`u�Ç~VEY\]akWX/V�_ZTnV�VE[WVFXap\u�Y\[We¬eW^`XaVFgF_Z^`bd[�b\q�Y�ycyj^c[z_ZVFXZY\g8_Z^c[npl�Y�X/_Z^`gEy`VE]
× _aTWV�bdkn_aVEXfycYsudVEX/]fb\qU_aTWV�eWV8_ZVEg8_ZbdX�Y�XaV�b�gEgFkWlW^cVFe�Êzu�Çfknbd[�giT�Y\Ç�Ê�VFXa]f_ZTWY�_�Y\X/V�_Zb�u:^`VEy`e¬YlWX/VEgF^c]aV�ÇoVsY\]/kWXaVFÇ~VF[z_!b�q�_aTWV�ÇfkWbd[�ÇobdÇ~VF[z_iY
SUTWV�eWVE]/^cpd[~b\q�lnXab\_ab\_vu�l�VF]@]aY�_Z^`]/q°u�^c[Wp�_ZTnV�]$_ZX/^cgF_jX/VEü�kW^cX/VEÇoVE[z_Z]jlRbd]aVFe�Êzu�_ZTWV�lWTzu�]a^`gE]jlWXabdp\XZY\Ç

T�Y\]UÊRVEVF[�]akWgFgEVE]/]/qAkWy`y`u�gEbdÇolWycV8_ZVFe�wzXrXab�eWkWgF_a^cbd[§b�q¸_ZTWV¨eWV8_ZVFgF_Zb\XUVEycVFÇ~VF[z_Z]U^c]�lWXab�gEVFVEeW^`[Wp�^c[�Tn^cpdT:ß
VE[nVEXap�u�lWTzu:]/^cgF]!^`[W]/_a^`_Zk:_ZVE]GY�[We�^`[WeWkW]$_ZX/^cVE]GY�ycy�b(tdVFXU_ZTWV¨�@bdXay`e�w
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SUTWV ]/VEÇo^cgFbd[WeWkWg8_ZbdX�_ZXaY\gih\VFX�Ù ú ø�S Ý gEb\ycy�Y�Ê�bdXaY�_Z^`bd[¬T�Y\]~eWVE]/^cpd[nVEe�]/^cyc^`gEbd[¯Ço^cgEX/b�]$_ZX/^cl»enVF_ZVFgF_abdX
Çob:eWknycVE]{_ab�gEb(tdVFX�_aTWV�^`[z_ZVEX/Ç~VFeW^�Y5_ZV�XaY\eW^c^�b\q�_aTWV�GrS�HIG ú ^`[W[WVFXUeWVF_aVEgF_abdXEwE�v[�_ZTW^`]�giTWY\ln_ZVFX�_aTWVE]/V
Çob:eWknycVE]GY�XaV¨eW^`]agEkn]a]aVFe ^c[§enVF_iY�^cy�w
SUTWV�|�X/]/_f]/VEg8_Z^cb\[¬lWXab(t�^ceWVF]f]ab\Ç~V~Ê�Y\gih�pdXab\kW[We¬^c[:qAbdXaÇ~Y�_Z^`bd[�bd[�_ZTnV�bdlRVEXaY�_Z^`[Wp¡lWX/^c[WgF^clWy`VE]�b\q

]a^`yc^`gEbd[&Ço^cgFXab�ßx]/_ZX/^cl enVF_ZVFgF_abdXa]Fw��v[�]aVFgF_a^cbd[�¥nw.��_aTWV�VFõ�VEg8_�b�q�XaY\eW^�Y5_Z^cb\[&bd[&_ZTWV�lWX/bdl�VFX/_a^cVE]¨b�q�_ZTnV
eWV8_ZVEg8_ZbdX=Y�[We�qAXabd[z_/ßxVE[We�VFycVFgF_ZX/bd[W^`gE]m^`]meW^c]/gEkW]/]aVFe�w=SUTWV{|�[WeW^`[Wpd]rY�XaVU^cy`yckW]$_ZXaY�_ZVFe�Êzu�Y�£�bd[z_aV�ø{Y\Xay`b
Çob:eWVFymqAbdX�_ZTnV~eWV8_ZVFgF_Zb\X�]/^cpd[�Y�yrÊ�V8qAbdXaVoY\[We�Y�q°_ZVFX�^cXaXaY\eW^cY�_Z^`bd[�w¢�v[�]aVEg8_Z^`bd[�¥:w.¥§_ZTWV ú ø�S¿Çob�eWkWycV
eWVF]a^cp\[¡^c]�lWX/VE]aVF[z_ZVEe�w!SUTWV�eWVF_aVEg8_ZbdX/]¨Y\[We�XaVsY�e:ßvbdk:_¢VFycVEg8_ZX/bd[W^cgF]¢Y�XaV�eW^c]/gEkW]/]aVEe&^`[�enVF_iY�^cy�w±-�^c[�Y�ycy`u\�
]aVFgF_a^cbd[�¥nw¤ño]/kWÇoÇ�Y\X/^c]/VE]{_ZTnV�Çobd]$_G^cÇol�bdX$_iY\[z_@|�[WeW^`[Wpd]Ew

J¾oLK MCÊT}6xzw�N�É�Ía}�y�w�Ê }6w �¾y�u�y�ÍZwbÊ O y�Í$x�wQP,ËJ}�xzy�Ì RØ|*}6|�Ía}6wbxzË

Sv[�_aTW^c]�]aVFgF_a^cbd[�_aTWVobdl�VFXZY�_a^c[Wp�lWX/^c[WgF^clWy`VE]�b\qU]/^cyc^`gEbd[�Ço^cgFXab�ßx]/_ZX/^cl&eWV8_ZVFgF_Zb\Xa]�Y\X/V~enVE]agFXa^`Ê�VFe�w�SUTWV
|�X/]/_G]aVFgF_a^cbd[§^`]{eWVFt\b\_ZVFe§_Zbf_ZTnV¨XaVFt\VEX/]aV�ÊW^�Y�]aVEe§]/^cy`^cgEb\[ òRù!ù/kW[Wg8_Z^cb\[�wrSUTWVE[��W_ZTWV�Ç~Y\^`[�Ç~VFgiT�Y\[W^`]aÇ
Êzu��GTW^`giT�VF[WVEX/p\u�^`]UeWVElRbd]/^`_ZVFe§^c[�_aTWV¨eWVF_aVEg8_ZbdX{ß=^`bd[W^c]aY�_Z^`bd[oßr^c]{eW^`]agFkW]a]/VEe�ÊWXa^`VUTWu\�n_Zbdp\VF_ZTnVEX{�G^`_aT
_ZTnV�eWX/^`q°_�b\qr_ZTnV�giT�Y�XapdVfgEY\XaX/^cVFXa]G_ZT�Y�_¢Y\y`ycb(�G]�_ab�gFbdycy`VEgF_G_aTWV�eWVFl�b\]a^`_aVEe VF[WVEX/p\u�bd[¡bd[nV§Ù	b\X!ÊRb\_ZT Ý
b\q�_ZTWV�]/^ceWVF]�b�q�_aTWV�ù/kW[WgF_a^cbd[�w

VXWZY[WZY \^]�_
`%_¸÷a_I`O¿b_¿Ådcfe�¿g_IhjilkXmonbpdq�rts%c�¾�q
SUTWV=Ê�Y\]/^c]�b�qn]/VEÇo^}ßvgFbd[WeWkngF_Zb\X�Ç~^`gEX/b�ßv]$_ZXa^`l¢eWV8_ZVFgF_Zb\Xa]D^c]�qAb\XaÇoVEe¨Êzu�Y{XaV8tdVFXa]aVjÊW^cY\]aVFe�]/VEÇo^}ßxgEbd[WenkWgF_abdX
ù/kW[Wg8_Z^`bd[�wvu!VFXaV��W_ZTWV�gsY�]aV�b\qmY�]/^cyc^`gEbd[xwzy�ù/kW[Wg8_Z^`bd[�ß=_ZTWV�giTWbd^`gEV�b\q�_ZTWV ú ø�Sªßj^c]UeW^`]agEkn]a]aVFe�wGÂÈ�{'|EÈ~}�^`]!gFXaVsY5_ZVEe&Êzu�ù/bd^c[n^c[WpQwzßx_vu�lRVf]aVFÇ~^`gEbd[WenkWgF_abdX¢Ç~Y�_ZVFXa^cY\y���eWb\l�VFe¡�G^`_aT VEy`VEÇoVE[z_Z]�qAXabdÇ
pdX/bdkWl�SZS�SGÙ	Y\gEgFVEln_abdXa] Ý �n�G^}_ZT�y\ß�_vu�l�V!Ç�Y�_aVEX/^�Y\y3�zeWbdlRVEe��G^}_ZT�VFycVFÇ~VF[�_a]@qAX/bdÇ pdXabdknl�� ÙAeWbd[Wb\Xa] Ý w�Sv[
_ZTnV~gFbd[z_iY\g8_�X/VEpd^`bd[�ÊRVF_v�@VEVF[¬Ç�Y5_ZVEX/^�Y\y`]¢�G^`_aT�ÊRb\_aT�_vu�lRVE]�b�qUeWbdl�Y�[�_a]E��Y�eWVFlWycV8_ZVFe�XaVFpd^cb\[�qAbdX/Ç~]
_ZTnXabdkWp\T�_ZTWV¨eW^}õ�kn]a^cb\[�b\q�giT�Y\X/pdV¨gsY\X/Xa^`VEXa]FwrSUTW^c]UX/VEpd^`bd[�gEY\[�Ê�V�Ç~Y\eWV!_Zb�V8É�_aVE[We�qAkWX/_aTWVEXU^`[z_Zbf_ZTnV
Ç~Y�_ZVFXa^�Y�y�Êzu�Y\lnlWy`u�^c[np�Y�[nVEpzY�_a^`t\V¨XaVFt\VEX/]aV�ÊW^�Y\]{t\bdy`_ZY\pdV�ÿ%�Dw=º�^}_ZT§]/bdÇ~V�Y�]a]aknÇ~ln_a^cbd[n]E�Wh�[Wb(�G[ Y�]
_ZTnV~eWVFlWycV8_Z^`bd[�Y�lWlWXabsÉ:^cÇ~Y�_a^cbd[���_aTWV��G^cen_aT�� b\q�_aTWV�enVElWy`VF_ZVFe�X/VEpd^`bd[�gEY\[�ÊRVogsY\y`gEkWycY�_ZVFe�^`[�bd[nV

ï:ð
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´ £D�¯� � · � ���¥���z���]�T�V�©�\� �D� �����t¸Ç�=���¦� � � � � �]�\�/���/� Í ¢^](_a` ·¶��«9�D�¥�����zÑD�]��� � � � ·Æ��£D�¶� �D� � �cb� � �D� � �¥�����$« � � � �$� � « � ·¯��«��D�\� ¢ ´ £D� ·¶��«9�D�¥������Ñ6�\��� �®� ���¦�¤� ³ � � ������������±�� � ÎN�¦Îµ� � �ed(� ¢ � ¢ � � � �������]�� � �¤£D� � ����� �9� �,�©� � � � � ��� �¤£D���D�\�¤�]�¥� � � �,������£D���©�����D�6� � ��· � � � ���2� � ��Ñ6« � � ����� � � ¢
´ £D� · � �©�-��· �Ç� � �§���¦�C�©±��©�¤�]·=� b ¸D���6� � ± � �]��� �9� �����D�¼� � �¦� � � �fd ¸®����·*�¤�]���\�¤� �9� �(d � � ��«9«�� � ���D�� ��� �����D« b � � ���D���©� � �©�¤�\�&�����¤£D� ��� ��� � ÎN���D«J�©�]�\�¤� � �$� ¢
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´ Î � �¤�\���¦����������� � � �D�¥���]�¥� � � � � ����� �9� �{¸¦± M £ � � � � � ���¤� � ����� �"´ � ¸Ç�\�µ� � � � �¤�\�¶� � �$�\���\�\�{��£D� � ���¤����«9���� ¸®����· � � � �¤���]���]�Ë���D�¯� � ��«9«9� � �¤£D� � ����� ��� �8�T±��T���\· ¢ ´ £D� � �]� �Ç� �D�¤�2���Ë� � °=�]���]�¦���L± � ���T�Ë� � � � ��� � � ���£$�ts©�L�¤�¤� � ��� ��£D�F� � ��«�«9� � �©��«9�D��� � ��Í b � �6��� � �©�]� � �D�D� ¢u �¼� ´N½ � v ��£D� � ����� �9� � ��� ��£D�J�$�\���\�\� � � �F���2�©±��D�§£ � � �D���¤�]�¼ÎN�L��£Z��£$�J¸ � �D�§£� � � �©�¤���$«9� ��� ��£$�
½1x2w ¢ ´ £$���©±��©�¤�]·Ê���¨� � ¸®�¬��� � � ��� ����± �9� �¤��·=���¤�\�i� � �]�D� � � ����£D���J��£$���¤��«��6���µ���J����· � ���]� �¡� ���¤�� ���Vu ¢ u �¶¸Ç�]��·Ì���\�©�¤��d�£ � Îµ� ³ � � d��¤£D�C¸®����· ���D� � �]��� �9� �{�\� � �+u � � �N� � ���©±��D�§£ � � �D���©�]��v ¢ ´ £D�,¸®����·� � � �����]���\��d6���D���¤£D�F� � ��«9«9� � d$� �¤� � ³ �2ÎN�L��£�� � ���D� � · � £D���¤��ÎN���¤£ � �]� � �\�\�,� � ��£D��È Éxwzy&Y¶� �]��� �9� ��]� � �+u ¢ ¹ � �{½1x2w�b � � �]�]���\���\�\� � � �D���]�8� �6] �D��� � �©�]� � �D� ³ � � ������� � � ��� ��£$�C����·¶���D«�£6���µ�¨�¤� ³ � � �F�|{Ç�]�¥�� �a��£D�¶� �D� � � �]�¦� � � � ��� � ·¯���$�]� ¢ ´ £D� � � ��� � �Vd¿�¤£D�=� � ��«9«9� � � £D���¤� ��� �]���§£t� ³ �]�¦� ��� � �]«9���©��� � �\� ¢ u �� � ���\�¤���]�(dD��£D�F�¤��·=�2¸Ç�¥��Îµ�\�]�&�¤£D� � ��Î � � ��«9«9� � � � � ·Ð�¤£D���¤�\���¦�������²�¡� � � �8���D����£$�@�$�F}�� � ���©���D« �\�D«9� �����£$�V�]� � �+u����N·¶�]��� � � �]� � �¤���$«¬� � ���©��dÇ£D��«9£Q���]� � � ���¥± ´ ��·=�@� ��~ ��«9������� w � � ³ � � �¤� ����´ ~ w�� ¢ u �&��£$�� { b �����D�C���6���L±��¤���|d��¤£D�-� � ��«�«9� � � £6���©�F��� ��� � ·¯�¡��� � �=�]����¸®� � �¤�\��� � �©�]���\�\�N� ³ �]�¦�¤�,�����V�6� �¤� � Î_����·¶����¦�¤� � ³ �������D�i� ³ ��� � �¡��� ��£D�z· � � � ��� � � � ��� � ·¶���D�\�=����]� � � � ·=�©�����D�\�]�¨���¨�\� � �©�=��� �Ç� �©�¤��¸D��� � � ��£$�
½1x2w �]� ³ � � � �D·¶�\�¦� ¢
´ £D�,���]�\� � �����D�\� ��� �¤£D���¤�\���¦����������� � � �D�¥���\�\� � � �����¿��± � ����������± � ^ �2`F��� d¦��� � «��µ�]� �9� «9£ � � � � �¦�§�������± � ���]���{¸Ç�]��· � �®� ���V���D�/� � · � � � ��¸D���=���i�¤���\�=� � ��£$�¬���\�]� � �§���D�\� ��� �¤£D�¯¸®����· �¤�]���]�¤� �9� � ¢ ´ £D�
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´ £D�J�¤�]���\�¤� �9� � ��� � �©�]�� � � �\� � �$�©� � � �\�F�¤£D�J� � �Us©�]�¥� � � ���\� ��� ���D� � ·¶���D«¯¸®����· � � � �����]���]� ¢,Ì � ��³ ���$�]���£D���¨�¤£D�¬������«��D·¶�\�¦� ��� ��£$�¯�©±��T���]· ��� �¤�]���]�¤� �9� �¬���D�i· � � � ���]�@���,u�� � ÎN�ed¿� � ���+u��J�����/¸®�¯���¦�¤� �Nb�®� �²���¤�]�&� � ��£D� � �²���$� ��� ��£$� · � � � ���]� � �D�D� � �¤�]�T� ¢ ´ £D�z������«9�D·=�]�¦� ��� ��£D�¨���]�T��¸Ç�]��·*�©±��©�¤�]·Æ����D���¤� � �¤�¤�\�&�����©�]�¥��� � �QÈ ¢P��¢
´ £D�N���]���]�©� �9� �N���4� � · �®� �©�]� ���Ç����� � · � � � ���]�4· �9� �¦�¤�]�=��� � ��� � � � �z�\����£$� � �¤���D� ��� ��£D�8�¤£D� � ·¯����]�$�]� � � � � � ��� �¤£D�¯· � � � ���\� � �$�D� � �¤�]�T� ¢ ´ £$�¯���\���]�©� �9� �¬���D�/��£$�¬· � � � ���]�¨� � �¶· ��� �¦���]� � �/��£$�����·¶�F·¶���¤�©� ³ �@�©�²��¸ ��� « � ���D���¤�2� � �]�$� � � �@�¤£D��·¶�\�§£6���D������� � ��«9���D����± ��� ��£D���T±��T���\· ¢
| ���§£ ��� ��£D� ���9� � ���\���\�¤� ��� �¶· � � � ���]�F� � �D�¤���©��� ��� ����Î �&� � � � �]�$�D��� � �²� �¨v ������� � � � ��� � � bTv � � � ��¤�\�D� � � �NÎN����£Q� �©� � � ��� �L���§£ ��� ] É�Í �¼¢ ´ £$�@�$�\���\�\� � � �C� � � � ����� �9� �,¸¦±<Î"� � ���6��� � « · � �L��� � ���F}��\�

� �]��� �9� �C�§£$� � ��ÎN���¤£ Í Í�Ï � ���Vu����$«=�¤��·=� ¢ ´ £D��� � ��������� � �]� � � � �¤� � � � ¸��§�����D�]������ÎË�]���A¸Ç�\� � Î ] Í �¼¢u } � � Î �&| · � � � ���]�"� � � � �©�]�J� � � �\� � ��� ³ �{��£D�µ�§£6� � «��8��� ��� � ·¶����� � � � �J�]���§£ �§£6���D�$�]� ¢ � ~ v Ì� ���£D� u } � � �@� � ¸$� � ���\�¤� � �]�D�\�©�������¨���D�i� �D� �����\�����\� � �T��� � ���$«&����« � � ����£$·ÐdÇ� � ���T������������± � �]� � �]���D«��£$�V�6����� ³�� � � ·¶� ¢ ´ £D�V� � �§���(�D�]���&�¤��·=� ��� ��£$�¨���\���\�¤� ��� �(deÑ Í=Ò � Ï d®������£$�V� � ·=���D���¦� � ���\� � � �����£$�@� ³ �\��� � �¡��� ¢
} ��� �����D�]�L±6d � �D� vDwµ´ · � � � ���J��� � ����� �9� �¨���@���i���D�§£ � � · � � � ��� ¢ ´ £D����·=�����D����£$�=· � � � ������¯��� � �¬�����/ÑQ}��\�_�¤£ � �\�¤£ � ���_���D�_¸D����� ³�� ������«9� ��� ����·¶���¤�]� ��� � £D��«9£ �¥°¶�\���\�D�\±_���D� � � Î*� � ���¤� ¢

´ £ � ��dË��� ��}�� � �¼·=����� � � �\·¶�\���z���D�¤���D�¶�¤£D���¤�¥� �D� ��� � ³ �����²��¸D��� ¢ ´ £D� � �|Ó � � � �\·¶�\�¦�J��£6�¡�z��� �������T�� �D�C���D�§£ � � � �²���D�,�����¥°¶�\���\���µ�|{Ç�]�¥��� ³ �]�L± � �]� � �]�\� � �\�¤��� � ��� ���D�¥°=�]���\�D�]���]��� � �,� � � �]��� �9� �Ë«9�������§£$�]��d¸6���$��± � �]� � �D�©� � � �¥���\�i� � ���+u��V���D�¼� � ���+u��FÎN�L��£a���²� � «9�J�D�FÔ6�]�¥��� � �i� � �z� � · � ���¤� � ���V�©�����©��� � ���D«������£$�@�©�\� �D� ¢
u �V��£$� Ï | Ï ¸®����·��¤�]�T�&d�ÎN£D� � �µ�¤£D�µ¸®����·k�\�D� � «�±¨���H· � �§£ � � ÎË� � d�· � �L��� � �����©�����©��� � ���D«-���"�-�¤� � � b�9� � � � � ¸D���]· ¢ ´ £D� � � ��� � �(d��¤£D�����]���]�©� �9� �N���D�=¸D���D� � ±V· � � � ���]��� � �N���¦��� � ���]� ³ �]� ¢ ´ £D�N���¦��� � ·=�]�D����������\���\�¤� ��� ��·=����� � � �\·¶�\��� � �]· ��³ �]�N� � ���+u��,�¤£6���N� � { � � �z�²� � «9�2�$�|Ô6�\�\��� � � � ���¤£D� � �\°=�\���]�¦�¤��± ¢
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´ £D� vDwµ´ � � � � � ��± � �\�-� � � � �]��� ��� �,���D��� � �¦� � � �����]� � �©���D«=� � � ����� ��� � � �©� � ·àÎ �&| · � � � ���\� ¢
´ £D� �]� � �+u&���D�¼� � �¦� � � �4· � � � ��� ��w8½Xá � w�� � � ��³ ���$�]���¬�]�\�¦� � ���4È Éawzyãâ �T±��T���\·Æ�]� � �+u���£6�¡����@�D���©� � ��¸ � ���]�a� � ������· � � � ���\� ¢ u �¨���¨����� �Q� �¤�]�t� � �©�]�D�t�©£ � � �V� � ·¶·¶���D�$� b-� �\�¤�\�¤�J���$�/��£D� ½ Í� � ��«9«�� �pb � � �¤£D��· � � � ���]� ¢�Ù�©� � Î � � ·=·¯���$�=«��]�D� � ��� � � · � � � ��� ��v$½XáCäå� ���©�¤�\·J¸D���\�µ���D�¶�©�]�D�$�µ�¤� � Î � � ·=·¶���D�D� ¢ ´ £D�\�¤�� � � � �©�]�&� � � � �$Ñ6« � � �@��£D� � �]��� �9� �C�§£D� � � � �&�¤�¦}�¸D���6� � ±�· � � � ���\�,���D�&� � ������£$�¨�©�\�¤�¤���D«�� ��� � ��£$�~ � w �,�¤£6���N� � ��� � � �A�¤£D��¸D�²���8� � ��£D�@¹ � � ��� | �D�Q�]� � � � ���&d���£D�F�¤£ � �\�¤£ � ���&���D���¤£D�F� � ��· ~ � w � ¢
´ £D� � � v�´ � } ~ · � � � ����������� � ��¸D��� ��� � �]���D���D« ��� �µ¸ � �¤£¶�©���D�\� ��� �¤�¦} vDwµ´ · � � � ���]���¤£ � �9� «9£��£$�µ� � ±V� � �D�$�]�\� � � � ¢ ´ £D���4·¶�¥��£ � �V��� � � � � �©� �\�V� � ���¿�]���]�¥� � ������� � �]��� �9� �&d¦��� �9�D�®� �¤�\�J� � ��£D� ��� ���������
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��y�É§Í � � � �i� ���]��������������� � · � � � ��� � � ¢ ´ ± � ���]��� � �]�©��� � ���C�$���©� � ��¸ � ��� � �D�=� � �&�¤£ � ÎN� ���º�¤£D� �$�D� � ���Î � Ñ6« � � �]� ��� È ¢ È ¢ ´ £D�¯�\· � ��±i£$���©� � « � ��·¶���©£ � Î �¤£D� � �]� � ��� � �¤���D« � �D��±�©���D«9���z�©� � � � �]� � �©��� � �|è��£$� � �]�©��� � ����� ��� � ·Æ� � �D� ��� � ·B�D���T� � ��¸ � �¤� � � � � � · õ º 9 � � � º 9 � dAÎN£D� � � � ���2�¤£D� � �]��� �9� � � �L���§£ed�§£6� � ���\�¤� � ���©�¤��� ��� � ¸$���6� � ± � �]��� �9� � ¢
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 / ndf 2χ  282.6 / 88

Constant  3.927± 228.1 

Mean      2.374e-05± -6.422e-05 

Sigma     1.404e-05± 0.001598 
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 / ndf 2χ  88.47 / 95

Constant  1.934± 108.3 

Mean      0.001284± 0.001066 

Sigma     0.0008983± 0.08535 

 / ndf 2χ  88.47 / 95

Constant  1.934± 108.3 

Mean      0.001284± 0.001066 

Sigma     0.0008983± 0.08535 
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� ��� �D�¥��� � � ��� �¤£ � �\�¤£ � ��� � u�� � ÎN�&���8��£D� v�b � � � ³ � � ·=����� � � �\����£D�����¦�¤�]« � �����\���§£D� � «9���D���©� � ��¸ � ��� � � ¢
´ £D�°`� F^h^�]'`_aâ]gì¯�§£6� � «9�¬�D���©� � ��¸ � ��� � �/���V�D�]�©� � ��¸Ç�\� ¸¦±/��£$� ½ ���D�6� � �$���©� � ��¸ � ��� � � ��� �¤£D� ì�]�!" ÷ë_dhaâ]gì�§£6� � «9�� � � ³�� � � �¤�]�_ÎN���¤£_�¤£D� ä � � �¤�©�²��� � � ���¤�¼�$���©� � ��¸ � ��� � �_���D� �¤£D��|{Ç�]�\� ��� �§£6� � «9��¤£6� � ���$«¸®�\��ÎË�]�]�/�D�]��«9£�¸ �9� � ���$«��©� � � � � ¢ ´ £D�z·¶�\�D�²����§£6� � «9�z���F·=����� � � �]�i���F��£D�z�§£6� � «9�z� � �©� �\� �®� �D�D���D«� � ��£D�-�¤£ � �\�¤£ � ���¬ÎN£D� � � ] É Y �¥°¶�\���\�D�\±¯��� � ¸$�§�����D�]� ¢ u � � � ���\�����]�(d���£$�-��£ � �]�©£ � ���¯���µ��} � � �\�¤�¤�\�&�����Ó � � ³ �����\���N�§£D� � «9�@���$���¤£D� ³ ��� � � ��� � ��£D��·=�]�D�������§£6� � «9����� � ¸��§�����D�]���D� � �\�\���L± � � � ·E�JÑD��ÎN�L��£���"u��\ÎË�]�Z� �¤� � � ��� �D�\�¤� � ��è # î #%$'&�( ë �*) ¹ � Í,+ É.- _0/
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  � � È ¢ Í �
ÎN£D� � � ë �D�\� � �¤�]�N��£D��� � · � ���]·=�]�¦�§� � ±¬� �¤� � � ��� �D�\�¤� � � ¢ ´ £$�¨·=�]�D�������§£6� � «9� Í dD��£D�FÎN���$��£½í/���D���£$�{·¶��}���· � ·_�\°=�]���]�D�¥± #3$'&�( � � � � � �]� � � � ��·¶�¥��� � �1���D� ) î �*43576 õ Ír� 9 í ��¢ ´ £D��� � � � ��·=�\�¤� � �������¤� � ��D�\�¤� � ��¸®�]�N��£D���6�¡�§�Ó � ���¤�����]� � � ���¤�]�L± ¢u � Ñ6« � � ��È ¢^] �¤£D� v�b � � � ³ �]� ��� �Z� � � b � �¤� ���D�²���¤�]� ���D�Å���Å� �©� ���D�������\�/· � � � ���¯� � ���©£ � ÎN� ��� �
� � � � � �]�D�\� �9� � � �������D« � � �D�D���¤� � �$� ¢ | ���§£ �Ç� ���¦��� � �©� �\� �®� �D�D��� � �¤£D��\°=�]���]�D�¥±_·¶�]��� � � �]� � � ��¤���D«9��� � � � ��� Ñ Í ] É9É�É � ³ �\���¤� ¢ ´ £D�������$�]� � � � � �\�¤�\���,��£$��Ñ$�,ÎN�L��£���£$� ��� �D�\�¤� � � ��� ��Ó � ���¤� � ��È ¢ Í ¢
´ £D��� �¤� � � � �º�¤£D��·¶�\�D�²���º�§£D� � «9�����z� � ·¶���6�����\�Å¸�± �¤£D� � �D�\� � �������¦�¤���]�=��� �¤£D�Q�]������¸ � �¡��� � � ¢

´ £D� ³ � � ������� � � ��� ��£D���]������¸ � ���¤� � � � � � · � �D���§£D� � � � ��£$���$�F}��¯��� � ³ ��� � �����\�Å��� ��£D��¸®����· ���]�T�¸¦± �®� ���¦�����D«&�¤£D��¸Ç�]��· � � � � �]��� ��� ��£D���D�¥���\�\� � �=� ����� �9� � ¸¦± �D�R{Ç� � �]�¦�z�§£D� � �=���D�Å·¶�]��� � � ���$«��£$�¼·¶�\�D�²��� �§£D� � «9� ��� �]���§£_�§£D� � �©� � � � �����\��± ¢ ¹ � � � � � b � �¤� ���D�²���¤�]� · � � � ���]�¯�¤£D�¼�§£D� � b � � b �§£D� �� � � �����&�����¤£D�¨·=�]�$�²�����§£6� � «9����� ��� ��£D� � � �D� � ��� È Y ¢ � � ��� � � �¤� ���D�²���¤� � �¶��£D��� � � �����&���$� � �]���¤�\�,� ��D�]� � �L± Í É Yf� ��� � ·¶�@· � � � ���]�¨� Í=Ò �� �¢ w � �©� �\�\�����D«z��£D�@�§£6� � «9� ��� �����§£&�§£D� � ¸¦±Q·=����� � � �]·=�]�¦��� �����£$�V��������¸ � ���¤� � � ~ � w �9� � �D� �C��· � � ��³ �\�,�¤£D� � �D� ��� � ·¶�L��±6dD� � «9«9�\�©�¤���D«=��£6���,��£$�V� � � �����Z����·¶�\�D�²����§£6� � «9�]�,����� � �F� � ³ � � ������� � �D�8�����¤£D��� � · �®� �D�]�¦�¤� ��� �¤£D����������¸ � ����� � �¬�]� � � � ���@� Í9Í=Ò  �¢
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´ £D� � � ��� � �Vd4�¤£D� � ���D� � · � �©� � � ��� �&�©���D«����z·¶�\�D�²���/�§£6� � «9�¬·=����� � � �\·¶�\�¦�J��� ��� �¤£D� � � �D� � ���
É ¢ Íxë�ì ��� � � � � b � �©� ���$�²���¤�]�&· � � � ���\�2���$� É ¢ Ò�ë�ì ��� � � �¤� ���D�²�¡���]�Q· � � � ���]� ¢ ´ £D� ·¶�\�D�²���Z�§£6� � «9�·=����� � � �\� � ��¯�²� � «9�¨� � ·J¸Ç� � ��� � �]�]�\�¦��¸6� �¤� �]�¿���D�Z�\�D� b �]� � � ��� ��� �+� · � � � ���\�-��� Ò ¢P]98 É ¢ Í�ë�ì��� � � ¸D����� ³9� �L�§��«�� ���´Ò É9ÉI¼ ¢u � � � ���\�¤���]�(d � �¤� ��� ��£$�V�¤��«9�6��� b � � b � � ���¤� � ���¤� � � �]· ��³ �\�-· � �©� ��� �¤£D�V�]������¸ � �¡��� � ���D� � �]�D�$�]�D�\�Vd« � �����¤��± � ���]���������������D«,� � · � � � ��� � � ¸Ç�¥��Îµ�\�]�z��£D�N�D�ø{ � � �]�¦��· � � � ���\� ¢ ~ � ³ ���©� � � ��� �¤£D�N·¶�\�D�²���J�§£6� � «9�¸¦± ��£D����Ó � � ³ �����\���¶� � ���¤���§£6� � «9�Vdµ·¶�]��� � � �]�»��� � � � � ��� ��£D���]���]�\� � ���������§£6� � ���¥��� � ���¤����� � � ��� ��£$�· � � � ���Vd�±����\���D�1�N�¤��«9�6��� b � � b � � ���¤� � ���¤� �N��� Ñ Í È ¢ ¹ � � ���D�D� � · � � � ���]�A��£$�Ë¸®�\�©��� � � � ���¤� � � � ��� � ·¶���D�\�±����\���D�N� v7:�~ Ñ � É �����¤£D� _ » � �T� � � � � � � �]�¤�\�¦�2� � � ÎË� � ��� � ���]�L��� ³ �F� � ��� � ����£D�@��· � ���LÑ6� � ¢¹ � � ·	�¤£D�C�]����� � �²�¡��� � �=���¶�©�]�¥��� � � Ò ¢ Í �@·¶�\�D�²��� ì�]�!" ÷ë_dhaâ]gì,�§£6� � «9� ��� È ¢ É ë�ì ���Ë��} � �]�¥���\� ¢ ´ £D�� ¸D�©� � ³ �]��·=�]�D�����Ä`� F^h^�]'`_aâ]gì-�§£6� � «9�-���µ�\����� � ��±z� � Îµ� � ¢ ½ �]�©�µ��£6��� É ¢ ÍØë�ì ������¸®�2���©� � ��¸ � �¤�]�¯� � ��£$�·=����� � � �\·¶�\��� � � � �\�]� � � � ¢ � �D� � � �]�¦���L±6d6� � ·¶� ��� ��£D���D� �Ç� �¤���¤�]���§£6� � «9������� � �,� � �����]�\�¤�]� ¢
´ £D��¸D���D� � ± � �]��� �9� �z�¤�§£D�\·¶�����J�]�©�¤�]�¦�¤�²������±i�¤���$«9��� b �©� � � � ¢ ´ £D���§£6� � «9���D� �Ç� �©���¤�]� � � �D�\��«9£ b¸ �9� � ���D« � ����� �9� �=�©� � � � �¶�]���D� � �¯¸®� � �]� ��³ � � �]� ¸¦± � �\�]� � �©��� � ���D«i�¤£D�Q�©��«9�D��� ¢ u � � � � � � �]�D�\� � Í9ÍU÷  ��£ � �]��·=�]�§£6���D���©·¶����£D���N���]����� � �¤��«9�6���A�����Vu����D« ���¦� � �¤£D���D�]��«9£�¸ �9� � ���$« �©� � � � �,� � �����D�\���¤��Ñ6�\�eè
,<;��>=}¥w ��¶²�� ¹ � � � � ���+u�� ���D�]���D�]�¦� � �t��£D���\�]�¦� � ��� � �\«9� � �t¸Ç�¥��Îµ�\�]�º��Î � �©� � � � ��d��D�ø{ � �¤� � � ����¤£D�F�§£6� � «9����� �©� ��� � �N���8�¤£D�\±¬� � � � �8� � Îµ� � �D���¤£D� � �]��� b ��� � � �²���D�2���]���D�8� � �©��«9�$��Ñ6�]���¦���§£6� � «9��©£6� � ���D« ¢
,<?A@"���¶���;�÷�L²��¦  u �t� � � ���¥��� � � ��� ��£D�=���¦�¤� � ���\��� � �D�@���²� � «9�z· � ·=�]�¦� � · � � ���D� � � � �§�Vu��]� � �²���\�¸®�\��ÎË�]�\�&��£D�@���$�]���$�]�¦� � � � �¤���\�������D�&�����]���\�\� � � �Q������£D�@·=�]�D� � · ¢ | ���\�\� � � �D��ÎN���¤£Q�\�D� � «9���\���� �¤� ³ � � ���Ç�¤�]�D� � � £ � �D� � �\�D� ���CB / ¼ �]���¶� � � ³ �\�Ç�©��«9�D�LÑ6�������{�D���©�����D�]�\�µ� � �D���©���D«F�¤£D�-·=�]�D� � ·��� � �D«J�¤£D�]� � � � �=s©�]�\� � � ± ¢
,EDZ�L²� � B���¢�c� ´ £D�-�]� � ���\��������� ³ �N� �9�$� �����D« ��� ��£D�,�©� � � � � b ��£$�C�����¤� �cb �©� � � � �]� � ���\���§���D�]� b �������$�� � �¤£D�����D� � �\�¤� � � ��� � �¤��«��6��� � ���¤£D���D�]��«9£�¸ �9� � ���$«=�T� � � � � ¢

� � �L��� b �©� � � � �\� � �T��� � �=� � ��� � �D�R{ � �©� � � ��� ��£D���§£6� � «9����� �©� ��� � � � �D�L± � �]� � � ÎN£$�]� �¼� � ���+ut������$�]���$�]�¦� � ���¨�6� �¤� � Î � �]«9� � �¯��}$���\�¤��±¶¸Ç�¥��Îµ�\�]� � ����� b �9� �8�©� � � � � ¢ ´ £D��� � � �9� � � ��±¶��� � �¤�\��� � �D���¤�]� b�§���D«9���¨��£D�z�D�ø{ � �©� � �¼� � · �Ç� �$�]�¦� � � � · ��£$� � �]·¶�����$���D«¯��Î � ·¶�\�§£6���D���¤·=� ¢ ¹ � � ·Æ�¬�©�\� ��� � ³ �\�¦�����Î � ����· � ���\�V� � � ��� � ·¶�\�eèV�¤£D�¯Ñ � �©�J�¤��· � ���\�V� � ���������$�¨��£$� ��� �����T�§���¤���©�¤���\��d¿ÎN£D�����=���a��£D�¬�©�]� � �D�����· � ��� � �D��±¬� � ���+u��-�¤£6���-� � �¨���D�\���D�\�¦�-�\� � �©�@� � � ÎN�L��£D��� � É ·=��� � � �D� ��� � � � �]��� �9� �-�©� � � � � � �¨��� b�]� � ���\� ¢ ´ £D��· � ���¤� b �©� � � � �]� � �©��� � � � � ¸6��¸D��������± ��� � ��£D� ��� ��� ����· � ��� b ÎN���¤£�� � �¦� � ��¸ � ��� � �D� � � � ·Ð��£$���£ � �]�V·¶�\�§£6���D���¤·=� b ���D�&��£$� � �\� � �]�\�¼����· � ��� b �D�R{ � �¤� � �Z� � � � �D«�� � � �²��±��2� � � ��� b ���-�©£ � ÎN�i���� ��� �D�¥��� � � ��� �¤£ � �\�¤£ � ���Q����Ñ6« � � �@È ¢P_$¢
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u � ��£D� ~ �\�]�]·V¸Ç� � � É9É9É ¸®����· �¤�]�©���¡� Ï | Ï Ñ6�D� b « � �����D�\�edN�D�]�T���\�Ù�©�����D� ��� �$�\���\�\� � � ¸D�²���³9� ���§��«9�z���D���£ � �]�©£ � ���ÎË� � � � � � ��� � ·=�]� ¢ | ³ �\�/��£ ��� «9£��£D�z· � � � ���]� � �D�D� � �¤�]�©�V� � � ��� ��� � ����D�\�¤��«��ed¦��£D�,¸D�²��� ³�� ������«9�N�D� � �\�D�D�]�$�]�2���{��} � �\�\���\�¬� � ¸Ç� ³ ������� ¢ ´ £D�-·=�]�D�����z�§£6� � «9�C·=����� � � �]�¬�¡���£$� � � � � � �]�$�]� ³�� ������«9�����XÑ Ò ¢ ÷¢ë�ì d��²� � «9� � �¤£6���F��£D�{· � � � � �]�]�\�¦� � �]� � ��� � � �]�¤�\�¦���]�V�����¤�\�\��� � �@È ¢ Ò ¢ È ¢

´ £D�@�D�R{Ç� � �]�D�\�����N���©� � ��¸ � �¤�]��� � ��£$�¨��¸D� � � � ���F�]������¸ � �¡��� � � ��� ¸ � �¤£Q¸D�����§£D�\� ��� ¹ � � ��� b | �D���§£D� � � ¢¹¿��« � � � È ¢ ÷ �¤£ � ÎN�J�¤£D�¬�D� � �\�D�D�]�$�]� ��� �¤£D�¯·=�]�D�����/� � �����]�¥���]�/�§£6� � «�� � �/�¤£D�¬�D�¥���]�¥� � � ¸D�²���³9� ���§��«9� ¢ ¹¿�������]�»·¯� � u�� � ��� � �©� �]� �Ç� �D� � � �]�$� b �]� � · � � � ���\� ¢ v Ó � � � �\�&�D�\� � �¤�a�¤£D�i� �¤� ���D�²�¡���]�· � � � ���]� ¢ | ���§£ �®� ���¦�F£6���@¸®�]�\� � ¸$�§�����D�\�i���2��£D�z� ³ � � ��«�� ��³ � � ¸ � ��£¼�¤���D�]� ��� �����¿· � � � ���\� ��� �«9� ³ �]����± � � ¢ ´ £D��� �¤� � � ¸6� � � � � � � �]�©�]�¦�,��£D� ³ � � ������� � � ��}-�ZvQ� ��� �¤£D��·¶�]��� � � �]·=�]�¦�¤� � �¤�]� ��� � ��£$�� ³ � � ��«9� ¢¹ � � ��£D�Ë� � � b � �¤� ���D�������\�F· � � � ���]�(��£D�{·=�]�D�����¨�§£D� � «9�Ë���1�D�]� � �L±F� � �$�©�§����� � � � · Í ] É{¼ �D� Îµ� � �D� ¢
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´ £D���-� � «9«9�]�T���-�¤£6���,��£D�ôë�©" F�&^ ì�]_b����-� � �-� � �¨� � �¶�D�¥���]�¥� � � �|{Ç�]�\��d ¸ � �F� � � �9� � � ��± ��� ��£D� � � � �¦� b�]�$� ¢ � �®� �¤�©��¸D���¶��} � �²���6�¡��� � �i���V���i�F}�� � �&�D�\�²��±2ªJ�����£D�=��£D�¶�D���©� � ��·=���6��� � � ��� � �¤��«9�6�����FÎN����£/��¤·¶����� ��³ � �Nb � � � ³ � � � ¢ � ¢ �©��«9�6�����µ�¤£6���,� � �@�\� � �©�F� � ��£D�F�¤£ � �\�¤£ � ��� � ¢¹¿��« � � �¨È ¢ Í&Ò �¤£ � ÎN��£ � Îs�¤£D�J¸D����� ³�� ������«9�V�§£D���D«9�\���¤£D� � ¸D�©� � ³ �]� �D� ���¤�J�©£6� � � ¢ u �¼��£D�J�¤��·=�Ñ6« � � �V�¤£D�J�¤��· � ������� � � � �]� � ���¤� ��� � �¤£D�V��Î � ¸D�²��� ³9� �L�§��«��]�2� � �J� � ��ÎN� ¢ ~ � �¤�V��£D���F����� � � � ��·=�\�¤� � ��F}��\� � �¨��£D�=¸D�²��� ³�� ������«9�=� � �z�¤£D�=����·=�¯���@���iÈ ¢ Í ��¢ ´ £D� �D� ���¤�=�¤£6� � �=£6� � �$��±¼�§£6���D«9�]�¨¸Ç�¥��Îµ�\�]�Í ] É ���D� �6] É)¼ dD���D�D���]�������D«���£6���Ë��£D�F�$�\���\�\� � � �¤��«9�6���®���µ��� � ������± � ���T�µÎN�L��£ � �\� � �]�¥��� � �¤£D�2�¤£D� � � �� ���Vu����$«-����·¶�Ë�����,¸D�²��� ���1Í ] Ér¼ ¢ ´ £D� �D� ���¤�8£$�]��«�£��¿��� ³ � � � � ������±F��£$�µ����·¶� ��� � ¸ � ��£V¸D�²��� ³9� �L�§��«��]��è�D�]� � �L±¯��£$� ��� ���A�©��«9�6���A����� � �����]�\�¤�]� � � � · Í ] ÉI¼ �D� Îµ� � � ¢
«N�e¨U¡^�r�=�A�P�-��¡^�e� �t£V�:�F�U�U�A�4�F�L� �|·4�F¤/�f¨U�´� ¡P�t�1���F�²±
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´ £D� �D� ���¤�¶�¤£6� � �¬� � �¤� �]� �Ç� �$�D���D«Q� �tÍ É�É�¼ ���V� � �D�¤���D� � ��¸D�L±i� � Îµ� � ���D�/� � �D«�� � ��£6���t��� Í ] É
¼ ¢ ´ £D�z�©� � �\�¤�§£D�]� �D� ���©� � � ��Ñ � ·=�2��£6�¡�F��£D� �§£6� � «9�z� � �¤�2¸®�\��ÎË�]�\�i��£$�=�$� � ���\��� � � ³9� ���§��«9� � Ñ _B]
¼S� ���D�ñÑ Í ] ÉI¼ ���8� � ·=���6�¡���]�¯¸�±¯¸6���������T�����,�$�\Ñ6�\��� ��� �¤£D�2�¤£D� � � � è���£$�2�D�\�¤�]�¥� � � �©��«9�6���Ç¸®�]� � ·¶�\��¤� � Î ÎN���¤£ � �]� � �\�\�,� � ��£$�@���¦���]« � ���¤� � �¬�¤��·=� ��� ��£D���¤£D� � � � �������D���D«J� � �§£6� � «��¨� � �¤� ¢u �VÑ6« � � �8È ¢ Í È,��£D�{���]�T�4¸®����·k���$�J�¤��· � �²�¡��� � � � �]� � ���¤�4� � �µ� � ·¶·¶� � ���¤�\� ¢ ¹ � � �����§£J¸D�²��� ³�� ������«9�Vd��£$� �D� ���¤�¶£D�]��«9£¦�@����ÑD�¤�¤�]� � �¤���$«Z� � � � ��¸ � �������/���6� �©� � Î � ���D«9�¶� � �9� �D�i�¤£D�¶·¶��}���· � · ¢ �-�¨�·=����� � � � ��� � ��£D�F���]�D«��¤£ ��� ��£D� �D� ���¤�(d$��£$�F�|{Ç�]�\�¤� ³ � � ���(u����D«J����·¶�C��� � � � �©���]�����¬Ñ6« � � �FÈ ¢ Í È ¢ u ������ ¸$�������$�]� � � � · �¯ÑD� ��� �¤£D� �D� ���¤�J� � � ì � � � ì � V �©£6� � � ¢ ´ £D� �D� � �]�$�D�]�D�\� ��� ¸ � �¤£�¤£D�J���]�D«��¤£���D� £$�]��«�£�� ��� ��£D� �D� ���©� � �t�¤£D�¬¸D����� ³�� ������«9�¯���V�D�\�¤� � ��¸®�]� � ����£D� � ÎË�]���Ë¸¦±i�¤£D���¤��· � �²�¡��� � � ��� ��D� � ���¥���]� �$�\���\�\� � � � � ÷ ] � � � ÷ ] ¼å� d����$�D���]�������D«��¤£6���¨��£D�¬�§£D� � «9�¯� � �����]�¥��� � �/· � �$�]�{���J���D��Ó � ���¤���� � � � � b � �¤� ���D�������\�¶· � � � ���\� ¢ ¹ � � � �D�D� �Nb �$� � ���\���\���D�\�¤�]�¥� � � �8��£D� �$� ���©�2£D�]��«9£¦�8��� � � �]�D���\���\��Ó � ���¤�ÎË�]��� dD¸ � �N�¤£D���¤��· � �²���¤�]� �D� ���¤�����]�D«��¤£������¤��«9�D�LÑ6�����¦�¤��±¶� � Îµ� � ��£6������£$�@·=����� � � �]� ³ ��� � �\� ¢¹ � � ��£$�=� �¤� ���D�²�¡���]�&· � � � ��� ��� Ñ6« � � �zÈ ¢ Í ] ��£D� �D� ³ �²���¤� � � ��� ��£$� �D� ���©� �¤£6� � � � � � ·B��£$� � � � b�D���\��� � �=¸�±=��£$�-· � �D�\� ���{· � �§£�· � � � � � � � �9� �D�\�]� ¢ ´ £$���µ���µ����� �¨� ¸D�©� � ³ �]�����¶·¶�]��� � � �]·=�]�¦�¤�ËÎN���¤£��£$� ��������¸ � ����� � �&�\� � � � ��� ¢ } ���$�²���¤� � �Z�D��·¯��«9�¨� � �¤£D� �D���¤� � ��·=���6�¡� � � � ��� ���¼��} � �²�����Z��£D� ���D� � �����©�]��¤�\�D�¤�L��� ³ �L��±¯� � �©��«9�6�����µÎN�L��£��=�©·¯����� ��³ � �Nb � � � ³ � ¢
´ £D� ¸®�]�©�FÑ$� ��� ��£D� �©��· � �²���¤� � ��� � �¤£D� �6�����¬���-� � Î � ¸$�������$�]� ��� � � � ���(u����D«¯�¤��·=� ��� � È ³eÏ ¢

´ £D�¨���D� � �����¤� ��� ��£$� � ���Vu����$«¶����·¶��� � ��� � � �©� ���$�²���¤� � �����C� � �$Ñ � ·¶�\�&¸¦±�����·=�FÎ8����u�·=����� � � �\·¶�\���¤�� �©���D« ��£$�@�§£D� � «9������s©�]�¥��� � ���\� � � � �L� � ��·¯���¦±¯· � � � ���]� ¢
´ £D� �$� ���©�¯���\�D«��¤£i�D� � �\�D�D�\�D�]� � �i¸D�²��� ³�� ������«9� ��� � ��³ � �cb �D� � ���¥���\� �D�\�¤�]�\� � � �¨��� � � � � � � � �\�]�

� �]��� � �6��¸D�L±JÎµ�\��� ��� �¤£D�C�©��· � �²���¤� � �eè ³ � � � � �����L±V� � �D� � �\�D�D�]�$�]�2���{�©�]�\�¯� � ÎN�¶� �ËÒ ] É¨¼ d����D�D�������¤���D«��£D���Ë�¤£D�-�$�\���\�\� � � �©��«9�6���6��� � �]������� ³ �\��± � ���T� ��� � �¤£D�]�©�-¸D����� ³�� ������«9�\� ¢ ¹ � � �D�¥���]�¥� � � � �9� � � �����\�¶ÎN���¤£�¯�©·¯����� ��³ � �cb �D� � ���¥��� � � ³9� ���§��«9� �6] É�b Ò ] ÉE¼ ��£D�J�F{ �\�\�¤� ³ � � �]�Vu����D«¯�¤��·=����� ����� �D�&� � ���D� � �]���¤�¨¸�±�D� � � È ³�Ï dD���$�D���]�������D«@�¤£6����¸D���������©�¤���N�D�¥Ñ6�]�L� ��� ��£D�F�©£6� � � � ¸®�]� � ·=�]���¤��«9�D�LÑ6�����¦�µ���¯�¤£D���8���¦��� � ³ ��� ¢
´ £D� �D� ���¤�=£D�\��«9£¦�¨¸Ç�\£6� ³ � �9� � ���@� � � � � � � � � � �]�\�t¸¦±i�¤£D�¯�©��· � �²���¤� � � ¢ ó £D�����z���i�¤£D�=�F} � � � � b·=�]�¦�§��� � �]� � ���@��£D� �D� ���©�¶£$�]��«�£��¨« � ��� � ������±¼�$�]� � �����©�]�VÎN£$�]�t� � ÎË� � ���D«���£D�=¸D����� ³�� ������«9� � � � · Ñ

] É9ÉI¼ � � ��£D���D� � ���¥��� � � ³�� ������«9�(d$��£D� �D� ���¤��£D�\��«9£¦�,������£D���©��· � ������� � �¬���,�$��� � ��±�� � �D�©�����¦�-������£D���
� ���D«9� ¢ ´ £$�������$�D���]�����\�8��£6���µ��£D���§£6� � «9�F� � �¤�����¬�¤£D��� � �]«9� � �����µ� � �F� � �����F{ �\�\�N��£6�¡�N���8� � ���§�Vu��]�
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����������x�n���(�n�C8�0&*p;6#&!"KøJ+0&%Ð032T.�5B)4)ÐÆ";B)+!AK�*,)-%/.>#=Hn!$)-JAG6H^.�Å ÑrHRH¦)cE,*C#&!3J=)-!AJcÇå#=%�EË.�56)TJAK�*4G6HI#=.@K�0&%ÊÅ�ÂN0=%/.@KR%/G;Ü0&GVJpHPK�%Q)�Ç©2-0&!�.�56)©;�G6H«J�) 56)+K^'=5(.uÅ[HI)�2".@*C0�J-.0Ñ�'=G6!c)�ÇD#&%�EC.�5B)¢)xt)ÌÂ�.@K�É&)Æ;B)c#�J�KR%V',.@K�*,)T032t.�56)´;�G6H«J�)�Å>!"KI'&5(.@*C0�J-.Ñ�'UGV!c)�Ç=\
���¦� � ���]� �9� �¦�@���Z��£$� �¤��· � �²���¤� � ��èN�¤£D�J� � � �D� ���D« ��� �§£6� � «9�z��� �©� ��� � �F��� � ���$�²���¤� � �Q���D� � �]�]������¤�¤���]��D� � �]�\�¤� ¢
¹ � � � �D�D� �Nb �D� � ���\�¤�]� �9� � � ���¤� � �7®(�N�©·¯�������©��«9�D�������(���D� � �]�]� � �F�¤£D���©� � � � ��� � � �©�1�¤£D���D�]��� � �]«9� � � ¢ò � �������§�¡��� ³ �]�L±6d]�¤£D���1�|{Ç�]�¥�¿��� � � �\�D���¥���]�¨� � �©� �\�\���L±F¸¦±F��£D�{�¤��· � ������� � � ¢ ´ £D� �D� ���¤�����\�D«���£ � � �]�D���\��� � �ed£ � ÎË� ³ � � d � �D�D� � �]�T����·¶���¤�]�N��£D�@�F} � � � ��·¶�\�¦�§��� � �\� � �L���,�¤��«9�D��ÑD�����¦���L± ¢ ´ £D���,���N� � � � �D�$� � �T� ��� ��dÇ¸ � ����¿� � ��� � � � � ���©���D«2«�� ³ �\�J��£D��� � · � ���������¤�]�¨ÑD�]��� � � �9� � � �����\�4���J��± � ����� ³ � � �¤�]�z�¤������� � �V�$�\���\�\� � � �,� Í=Ò6Ò d� Ò  �¢

gLh�bth3Õ �ùj°¯I�«êþÊËqrkÛÇ»ÊËqrÈ�Ä»mÌ�pq
± �Q�¤£D� � � � ³ � �9� �,�¤�]�¥��� � �Z�=�¤��«��D��Ñ6�]���¦�-�$�\��� � � � � ���¤� � � ��� ��£D�¨� � �]�\� ��� �¤£D� � � � �¦� b �]�D�Q�]� � � � �L�C� � ��� �� �©� ���$�²���¤� � �=��� � ¸D�¤� � ³ �]� � �¤�\������� � � Í � É d Í9Í�² d Í9Í�³ d Í=Ò ��  � ¢ ± �¬��£D���8�¤�\�\��� � �¬��£$�2��· � ���������¤� � �$� ��� ��£D����|{Ç�]�¥� � ���¤£D� �9� � � �¡��� � � ��� �¤£D��� ´N½ �µ´��$�\���\�\� � � � � �F�D���¤� � �¤�©�]� ¢± � � � � �¤��� � �²� � d����D�\°=�]���]�D�\���\��� � �8� ���9� � b ��� b ����·¶��£D�L�������$�J��£D� � �]� �D� ���D�¥± � � ��� ��� ��£D�\�¤��£D�L���������£$�@� � �D�©�]� � ��� ³ �V� ³ �]�¦� � «9£ � �©�,£D���¤� � � � ���©� � �D���\� ¢ ´ £$� � �]� � ���¤�-� � � � ¸$�§�����D�\� � � � ·E���&���D����±��¤��� ���� � � � � ��± � �µ· � � � ���\�H�¤�]�©�¤�]�J���¨�¤£D�·¶&��±¨���D�V� � « � �©� � É9É � �D���§�V� Í=Ò �� �¢ ´ £D� � �]� � ���¤�4� � �µ� � · � ������¸D���ÎN���¤£���£ � �©� � ¸$�§�����D�\�������=¸®����· ÎN���¤£&� �6] ³�Ï ¸ � �D�§£Q�©� � � �\� � � ����� á �¥� � ¸®� � � É9É Í � Í=Ò�²  �¢
´ £D� ½¹¸�º ¸ � �D�§£¶� � � �©�¤���D« � � ��Ó � �\�D�\± ��� È É,wzyãâ@� �|Ó � � � �\����£D� � � � ��� b �\�D�z�]���\�\� � � �D���]��� � � �����¥�³ � � ± � � � ���D��±z� � ��£D�F�©��«9�6��� ¢ � � ��� �¤� � Î � �\� �®� �D�©�@�������$�µ� � �9� � b ��� b ����·¶�N£D�L���µ�¤£6����£D� ³ �2��£D�2�¤��·=� b�©����· �¼��� ��£D� � � �D�¤�\� � �¤� ³ �¶¸ � �D�§£i� � � �©�¤���D« ¢ ´ £D�]�©�¶� � b �]�������]�Z«9£ � �©��£D�L���2�]���D� � ��¸Ç� ���¤�¤��«9�D�\�� ���£$��� � ���+uÅ���$�º�¤£ � �¬� � �Q�� ��� � �\� ��� ���D�¥°¶�\���\�D�\± ¢ ¶ � � � ��³ � � d8�¤£D�\±º���$� � � ��£$� � �]� �D� ���D�¥± ���

» �e¨U�������Ð¡^���U���r�A��N�¡^�f�eKF�"�T�f��£(�1�|·(�A�f��� �"�L�����=�N� °��=�N·U�P�c�f�A�B¶��e¨U�1�t�A�F� �U�f�N�t�N���X���r�²�+��NF�F�²�f�_KF�"�����N�f�´�t�A�������f�¡P���=¡^µN�+�f�´� ¨U�:�U�N·U�P�c�f¡²�|�öN|�F�²�f�eK|�
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´ £D��·¯�U}$��· � · �\°=�\���]�$�\± ���9� �D�¬ÎN���¤£��]�D«9�F�©�]�D�©���D«z�D���¤� � ��·=���D����� � �¶��� ���9� �$��� � ¸Ç�CÎµ�\��� ��³ � �²�²IY ��� � ��£D�¼� � � b � �¤� ���D�²�¡���]�»· � � � ���]�����$�_�¤£D�¼� �©� ���$�²���¤�]� ¸6� �¤� �\�2· � � � ���]� ¢ ´ £$�¼·¯��}���· � ·�\°=�\���]�$�\±���$�a«�£ � �©��£$��� � �����z� � � �]����� � ��±Q���¦��� b � � �¤� �]�²�¡���]� ¢ ´ £D� «�£ � �©��£$��� � � � ¸6��¸$�����L��±���� ���9� �D�� � ¸®��¸Ç�\� � Î Í¨Y ��� � ����� · � � � ���\� ¢
´ £D� � � � ��� � ·¶���D�\� ��� ��Î � � �\�]�\���¬�]�D� b ��� � · � � � ���\�¶� �¤� ���D�²�¡���]�Å� � �i� � ������Ô � �\�D�]� ���DÒ - ÒC¹Í É v k º 9;» ��� d Í É YÌ��³ � � ��£$� � � � � � �]�D�\�4Ô � �\�D�]�(d$���Ë�\����� � ��±VÎ � � �¤�,��£6���=��£6�¡� � ¸$�§�����D�]� � �¯� �¤� ���D�²�¡���]�¸6� �©� �\�,· � � � ���\� ¢ ´ £D�Q«9£ � �T�¯£$��� � � � ¸D��¸D��������± ��� ��£$�]�¤�Q· � � � ���]�z��� � b Ò°Y ¢ á � � � ���¤���D« � �D� �����£$�]�¤��· � � � ���\�VÎN���¤£Å���º���6��� � «Z� �$�D� ��± ³9� �L�§��«��¬� � ��£$���§£D� � � ���ØÒ ¢ ³ ¼ ���]���D�J� � ���Å��· � � ��³ �\�� � � ��� � ·¶���D�]� ¢ ´ £D�2«�£ � �©�Ë£D�L� � � � ¸6��¸$�����L��±J��� � �]� � �\�]���¥°¶�\���\���¤��±=¸¦± � �����¤���$«@�¤£D�C�¤£ � �\�¤£ � ���eè���� Í ¢P�ë�ì ��£D�C�]�D� b ��� � · � � � ���]�{�¤£ � Î �V«9£ � �T�8£D�L� � �����C�]� � �¤�-� �V� � ¸Ç�\� � Î ÍBY d�ÎN£$�����,�©�¤�����®·¶�������������$���D«�����\°=�\���]�$�\±�� � · � �¡����¸$���-ÎN�L��£ ²�²IY ¢
´ £D�N����·=���$«2���z� ´N½ �µ´JÎN�����D¸Ç� �9� ����·=���©�]� · � � � ��� b ¸¦± b · � � � ���Vd�� ¢ � ¢ ��� � �\�����]� � � ��£$�,�©��·=����� � �L��±��� �¤£D� � �]� �®� �D�©� ��� ����� �§£D� � � � �¯�¤£D�2����·¶�C· � � � ��� ¢ �C�8�V·=����� � � � ��� � ��£D� ³ � � �²�¡��� � �D����� � �]� �®� �D�©�¸®�\��ÎË�]�]� �§£$� � �|d���£$� � �]� �®� �D�©�]� ��� ���¤���$«,�\�D«9�\� ��� �¤£D�{�¤��«��6��� � ��� ��Î � �§£D� � � � �@��£D� � � � ���¿���D�@��£D�{¸6���+u��� �¤£D�¯· � � � ���¶� � �¶� � · � � � �]� ¢ ¹ � � � �¤� ���D�²�¡���]�a· � � � ���]����£$�¬� ³ � � ��«9�¶����·=�=�D�R{Ç� � �]�D�\�¬¸Ç�¥��Îµ�\�]���£$� � ���©���D«J�\�D«9�\� ��� ��Î � � ���D� � ·¶�L±¯�§£ � �¤�]�Q�§£D� � � � ���¤£D� � � � �¦�,���$��¸D���+u ��� ��£D��· � � � ���2��� �Æ8 Í
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 ì~å�å�êÀå~ãÉÞýå�â�êÀç¦àÉÞêÀéÙï7é7é7â�æ�â�ã3ãKêÀß3ì�å ðûá7ì�ë�áûò�êVu|â�ßKê�àKâ Ý�ó á7â�ÞÀõ.àKì~í¨ï7íüè|êÀå~ï7âhò*Þ�ßnàÉá7â¾æ�ï.àÊì�ãnêúæ�Þ�í¾õ7ßÉÞ�í¾ì�ã3âhñ^âQà 
 â�â�éâ��¾æ�ì�â�é.æ�ð¼êÀé7ç�ò�êVu|ânßÉê|àKâ Ý ± é¼àÉá7âµò*Þ�å�å~Þ 
 ì�é7ëhêhæ�ï.àäê|à:X � î ] ì�ã·æ�á.Þ�ãÉâ�é Ý
ÿ à,á.ì�ë�áÆàKá7ß3â�ã3á7Þ�å�ç � Ñ ��Ý � ë�ì � àÉá7â ò�ê(uÀâ ßKê|àÉâ è|êÀé7ì~ãÉá7â�ãIæ�Þ�í¾õ"êÀßÉâ�ç¾àÉÞnàÉá7â í�â�êÀãÉï7ß3â�í¾â�é�àIâ�ßÉß3Þ�ß Ý� Þ�ß·ò�êVuÀânßKê�àKâ�ã�ÞÀòÖàKá7ânÞ�ß3ç7â�ß ÞÀò � � Û k d ² ] Y æ�Þ�é��7ç7â�é7æ�â¬å~â�è�â�åCï7õ7õzâ�ß å�ì�í¾ì~àÉã·êÀß3ânæ�êÀå�æ�ï7åê�àKâ�ç Ý�� Þ 
 â�ßå�ì~í�ì àKãÖêÀßÉâ·é.ÞÀàÏæAêÀå~æ�ï7å�ê|àKâ�çÆêÀã�ê|àÃàKá.ì�ãöå~â�è�â�å7àKá7â�ßÉê|àKâ·ì~ãöç7Þ�í¾ì�é"ê�àKâ�çhñ�ðhß3âAêÀå7àÉßKêÀæ+u�ã�êÀãÃì~é��7ë�ï7ßÉâ�ã �7Ý�� ÷ì�é�ã3â�æ�àÉì�Þ�é �7Ý _ Ý � Ý
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� ì�ëÀï7ßÉâ�ã �.Ý�� ³ õ7ß3â�ã3â�é�à�àÉá7âôàKßÉêÀæ+u�ì�é7ëýâ��¾æ�ì~â�é7æQð¦êÀé7çøò�êVuÀâ�ßÉê|àKâ�ßÉâ�ãÉï7å àÆò*Þ�ß¨àKá7â�Þ�õ_àKì�í¾ì�ã3â�çøæ�ï_àè|êÀå�ï.â�ã ÝÃó á.âÊí�ê�}_ì�í¨ï.í�â���æ�ì�â�é7æ�ð�ì~ã·Þ	èÀâ�ß ²B÷ôY d"Þ�ñ.à�ê|ì�é7â�çúê�à êhàÉá7ßÉâ�ãÉá7ÞÀå�ç¼ÞÀò1Ñ �ÀÝ � ë�ì Ý
ó á7âÏßÉâ�ãÉï7å àKã�ÞÀò,�"ë�ï.ßÉâ �7Ý�� ³ æ�Þ�ß3ßÉâ�ãÉõzÞ�é7çµàKÞ ê]ßÉâ�åê|àÉì~èÀâ�å~ðäá7ì~ë�áµç7â�àÉâ�æQàKÞ�ß�ñ7ì�êÀã èÀÞ�å~àKêÀë�âÃÞÀò � ÷ � b-� ² � ¼�Ý� ì~ë�ï7ßÉâ�ã �.Ý�� ² ãÉá7Þ 
 àKá.âÊàKßÉêÀæ+u�ì�é7ë�â��¾æ�ì~â�é7æQð�ç7â�õ^â�é7ç7â�é7æ�âhÞ�é¼àKá7â¬ãÉï7õ7õ.å~ð¼ñ7ìê|ã èÀÞ�å~àKêÀë�âÁò*Þ�ß�ê.�Q}_â�ç

àKá.ßÉâ�ã3á7Þ�å~çeÞÀò ��Ý � ë�ì Ýøÿ õ7õ7ßÉÞ&}_ì�í�ê|àÉâ�å~ð �|b � Y ÞÀò�â��¾æ�ì�â�é7æ�ðøì~ãhå�Þ�ã%à 
 á7â�é¦àKá7â�ç7âQàKâ�æ�àKÞÀß¾ñ.ìêÀãhì~ãå�Þ 
 â�ß3â�çÆàKÞ ÒB÷ � b Ò�² � ¼¾Ý Ç ÞnãÉì�ëÀé7ì��"æ�êÀé�àÏç7â�õzâ�é.ç7â�é7æ�â�ÞÀòzàKá.â�ò�ê(uÀâ ßKê|àÉâ·Þ�é�ñ.ìêÀãöèÀÞ�å~àKêÀë�â�ì�ãÃÞ�ñ.ãÉâ�ß%è�â�ç Ý
ó á7â�ñzâ�á7ê�è2ì~Þ�ï7ßÏÞÀò àÉá7â·àKßÉêÀæ+u�ì�é7ënâ��¾æ�ì~â�é7æQð�êÀã,êµò*ï7é7æQàKì~Þ�éÆÞÀò0ç7ì~ãÉæ�ßÉì�í¾ì�é7ê|àKÞ�ßÖàKá7ß3â�ãÉá.Þ�å�ç�êÀé7ç¾ñ7ìê|ãè�ÞÀå~à�ê|ë�âÊì~ã�êÀå 
 êAð2ã 
 ì àKá7ì~é � Y ÞÀòöàÉá7â¨õ7ß3Þ_ç.ï7æ�à�ÞÀòöàKá.â¨â��¾æ�ì~â�é7æ�ì�â�ã�ÞÀòöàÉá7â¨ì�é.ç7ì~è2ì�ç.ï"êÀå�õ7å�êÀé7â�ã àKá"ê�à

í�êVuÀâ�ï.õ9àKá7â�àÉßKêÀæ+u|â�ß|è # Å Z & \ � SÓP�T î�/ PS10 v # S d 
 á7â�ß3âµéôì�ã,àÉá7â�é�ï7í¨ñzâ�ß,ÞÀòCç7â�àÉâ�æQàKÞ�ß·õ7å�êÀé7â�ã�d.ì Ý â Ý à 
 ì�æ�âàKá.âné�ï7í¬ñ^â�ß Þ|ò'í¾Þ_ç.ï7å�â�ã�d7ì~é�àÉá7âµàKßÉêÀæ+uÀâ�ßäê|é7ç¼àÉá7â # S êÀßÉâµàÉá7âÁõ7åêÀé.âµâ��¾æ�ì~â�é7æ�ì�â�ã Ý
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gLhqp�h[g 8 qXÅAm:9üuØÄø¥§È�ÉpÃ ÊØÂ1knmcÇQÉp×<; m3ÄR[ Ç»mNÃ ÝDÅcÂ©ÄÛmcÉ ×
± éôàKá7ì~ã·ãÉâ�æ�àKì~Þ�éed7àÉá7âµã3àÉßKêÀì~ë�á�à�å�ì�é.â=�7à ì�ã,ßÉâ�õ.åêÀæ�âµñ�ðôêÆá.â�å�ì¦}>�7à ÝÃó á7âÁå�ì~é7âAêÀß%�7à�ì�é9à 
 Þ�ç.ì�í¾â�é7ã3ì�Þ�é7ãá"êÀã � ò*ßÉâ�â õ7êÀßKêÀí¾â�àÉâ�ß3ã Ýöÿ á7â�å�ìø}?�7à�á"êÀãÏÞ�é7â�í¾Þ�ßÉâ·õ7êÀßKêÀí¾â�àÉâ�ßöàÉá"ê|à�é7â�â�ç7ãÏàKÞnñ^â�æ�ÞÀé7ã3àÉßKêÀì~é7â�ç Ý'ó á7ââ|{^â�æQà·ÞÀò�àÉá7â�â�}_àÉßKê¨ç7â�ë�ßÉâ�â�ÞÀò�ò*ß3â�â�ç.Þ�í�ì~ã,ã%àKï7ç7ì~â�ç9á.â�ßÉâ ÝÏó á7â�âF}_õzâ�ß3ì�í¾â�é�à�êÀåzßÉâ�ãÉï7å àKã·ê|ßÉâ�æ�Þ�í¾õ"êÀßÉâ�çàKÞûê�ã3ì�í¨ï7å�ê|àKì~Þ�éýÞÀò�àKá7âú´ º,ó õ^â�ß3ò*Þ�ß3í�ê|é7æ�â9ï.ãÉì�é.ëûàÉá7â ÿÃó���ÿ ´þãÉì~í¨ï7å�ê|àKì~Þ�éþêÀé.ç ßÉâ�æ�Þ�é7ã%àKßÉï.æ�àKì~Þ�éõ"êÀæ+u�êÀëÀâ�ã Ý
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ó á7â�ã3àÉßKêÀì~ë�á�àöàKßÉêÀæ+u�ãÃÞÀòaàKá7â·ñzâAêÀí àKâ�ã3à�êÀß3â��7àÏêÀãÏê�á7â�å�ì¦} 
 ì àKáÆê�è�â�ß3ðhã3í�ê|å�å2æ�ï7ß%èÀê�àKï7ß3âVèöì Ý â Ý àKá.âí¾âAêÀã3ï7ßÉâ�çúí¾Þ�í¾â�é�àKï7í�ñ^â�æ�Þ�í¾â�ã]èÀâ�ß%ð�åêÀß3ë�â Ý æ,ï_à&d.àÉá7ì�ã��7à ê|å�ãÉÞ¾êÀå~å�Þ 
 ã,ò*Þ�ß·á.ì~àKã]àÉá"ê|à�ç7ÞÆé7Þ|à·ò*Þ�ßÉí
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ê9ã3àÉßKêÀì~ë�á�àµå�ì~é7âÊàÉÞ9ò*Þ�ßÉí ê�àKßÉêÀæ+u ê|ã�å�Þ�é.ëôêÀã�àKá.â¨ßÉâ�ãÉï7å àKì�é.ëôí�Þ�í¾â�é�àÉï7í ì�ã�á7ì~ë�á7â�ß�àKá"ê|éûê9æ�â�ß%à�êÀì~é
æ�ï_à b Þ({eè|êÀå~ï7â Ý¼ó á7â�ò�êVu|â9ßKê�àKâ�ç.â�õzâ�é7ç7ãhã%àKß3Þ�é7ë�å ðÙÞÀé°àKá7ì~ãÊæ�ï.à b ÞV{ Ý � Þ�ßÁàKá7ì~ã¬ã3àÉï7ç.ðVdÏê�í�ì~é7ì�í¬ï7í
í¾Þ�í�â�é�àKï7í�ÞÀò ��D / ¼ ì~ã·ßÉâ|Ó2ï.ì�ßÉâ�ç Ý� ì�ëÀï7ßÉâ �7Ý �� ãÉá.Þ 
 ã¨àÉá7â�â��¾æ�ì�â�é7æ�ðþêÀé7ç°ò�ê(uÀâ9ßÉê|àKâ¾è�â�ß3ãÉï7ãÆç7ì~ãÉæ�ßÉì�í¾ì�é7ê|àKì~é7ë9àKá7ß3â�ã3á7Þ�å�ç Ý ÿ ã¨â�} bõzâ�æ�àÉâ�çed^àKá7âÊá7â�å~ìø}E�7à�å�âAê|ç7ãäàÉÞôê�ç7âQàKâ�ßÉì�ÞÀßKê|àÉì�Þ�é¼ÞÀòÃàKá.â¬õzâ�ß3ò*ÞÀßÉí�êÀé7æ�â Ý�ó á7ânò�êVuÀâ¬ßKê|àÉâ¬Þ�ñ.àKêÀì�é.â�ç ê�à²B÷ôY â��¾æ�ì�â�é7æ�ð�ì~ã¢Ñ � Y ò*Þ�ß·êhé7Þ�ì~ãÉâÁÞ2æ�æ�ï.õ"êÀé7æQðôÞÀò´Ñ ] ¹ � � Û V ÝÏÛ â�ç7ï.æ�ì�é.ë¾àÉá7âµé7Þ�ì~ãÉâÁÞ_æ�æ�ï7õ7êÀé7æ�ðàKÞ � ¹ � � Û V ñ�ð¼ßÉêÀì�ã3ì�é7ëÆàKá7âÊàKá7ß3â�ãÉá.Þ�å�ç � Ý�� ë�ì å�âAê|ç7ãäàÉÞ9ê�ß3â�ç7ï7æQàKì~Þ�é�ÞÀòÃàÉá7âÊò�ê(uÀâ¬ßÉê|àKânàKÞ ] ¹ � � Û k Ý
ÿ ò*ï7ß%àKá7â�ß � Ý�� ë�ì ì�é.æ�ßÉâ�êÀãÉâhÞ|ò�àÉá7â¨àKá.ßÉâ�ã3á7Þ�å~çûð2ì~â�å�ç.ãµê�ò�êVuÀâhßÉê|àKâhæ�Þ�í¾õ"ê|àKì~ñ7å�â 
 ì~àÉá � 
 ì~àKá.ì�é àKá.âã3àKê|àKì~ã3àÉì�æAê|å â�ß3ßÉÞ�ß|d"ÞÀò¹àKá7âÁÞ�ß3ç7â�ß�ÞÀò � � Û k�Ý
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ó á7â¨àKßÉêÀæ+uE�7àµßÉâ�ãÉï7å àKã�ð2ì~â�å�ç�êÀé�â�ã%àKì~í�ê|àÉânàÉá7â¬àÉßKêÀæ+uúõ"êÀßKê|í�âQàKâ�ßäßÉâ�ãÉÞ�å~ï.àKì~Þ�é7ã Ýäÿ è2ì�ß%àKï"êÀå¹ì�é�àÉâ�ß bêÀæQàKì�ÞÀé¼õzÞ�ì~é�à ì~ã ã3ì�í¨ï.åê|àÉâ�çôò*ßÉÞ�í�àKá7âÁàKßÉêÀæ+uôßÉâ�æ�Þ�é7ã%àKß3ï7æ�àÉâ�ç ì~é¼àÉá7âÁñ^â�êÀí àKâ�å�â�ã3æ�Þ�õzâ ÝIó á7â¬ç.ì�ã3àKêÀé7æ�âÞÀòCàKá.âµì�é�àKâ�ßKêÀæQàKì�ÞÀéôõ^Þ�ì~é�à,àKÞhàÉá7âG�"ßÉã%à�í�Þ2ç7ï7å~â�ì~ã,à�êVu|â�é�àKÞhñzâ�àKá7âµßÉêÀç7ì~ï7ã]ÞÀòCàKá.âG�"ßÉã%àä´ º,ó ñ"ê|ßÉßÉâ�åfd� � » � Ý·ó á.âÊàKßÉêÀé7ã%è�â�ß3ãÉâhê|é7ç�å~Þ�é7ë�ì àKï7ç7ì~é"êÀå^ì�í¾õ"êÀæ�à�õ7êÀßKêÀí¾â�àÉâ�ß3ã�êÀß3ânàÉá7ânãÉá7Þ�ß%àKâ�ã3à�ç.ì�ã3àKêÀé7æ�âÊì~éúàKá.â� 3 ê|é7çø� â õ7åêÀé.â�ã¬ñzâ�à 
 â�â�é¦àÉá7â�àÉßKêÀæ+u°êÀé7ç°àÉá7â9ì�é�àÉâ�ßKê|æ�àKì~Þ�éþõzÞ�ì�é�à Ý ó á7â9æ�Þ�ßÉß3â�ãÉõzÞ�é7ç.ì�é7ë�í¾âAê bãÉï.ßÉâ�í¾â�é�àÉã ì~é9àKá7â�àÉâ�ã%àäñzâAê|í êÀß3â�àKá7â�? ê|é7ç>= ßÉâ�ã3ì�ç7ï7êÀå0â�è|êÀå~ï"ê|àÉâ�ç�ê|à·àÉá7âµãÉì~í¨ï7åê�àKâ�ç�ì�é�àKâ�ßKêÀæQàKì�ÞÀé
õzÞ�ì�é�à Ý ´_ì�í¾ì�å�êÀßÉå ð6d|àÉá7â�à 
 ÞÆêÀé7ë�å~â�ã�ÞÀò�àKá.â ÿÃó���ÿ ´�æ�Þ_Þ�ß3ç7ì�é7ê|àKâ ã3ð2ã3àÉâ�í 3 êÀé7ç�æ�ÞÀà 6 ê|à,àÉá7â�õzÞ�ì�é�àIÞÀòæ�å~Þ�ãÉâ�ã3à�êÀõ7õ7ß3Þ�êÀæ�á¼àKÞÆàKá7ânì�é�àKâ�ßKêÀæQàKì~Þ�éúõzÞ�ì~é�à ê|ßÉânì�ç7â�é�àÉì��"â�ç 
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n¤hq�{iqk¨�xy�i°¥&¦�lo|©h�uM��|}|©h�y�ro�x�3w^y�i��2i,�oh�� p)� �x�°�����^� y{��kHr#n�h{¬®i,�oh£|}p�¦x��iqk��^y{io¥&¦�lo|©h�i��¨� �3���½���^� 
½p7¦�¦xyj¡

¥l¦¶\¶\��«½®Ò£©�l¢�Ô��£¤¨=¦ ò £©���êÓIãIã�t�vxw¬¨©®H«)ªS¶��¸�'�S��¶\��¯�l¶��\�S¦ ¦ ¢B«.��£¤�S¦³¢h£©®¯��¨ê®¢�±H® T£n®°�Â¦ ò £©�S�Â¢S��ùÇ��¡¤�� S¥l� ñ ��£-À%�l�l Q£©���l¨¤��¢S��¨£¤¡¤� ñ ·�£©��¦I S¨=£¤¦�\¢��l T£©� ò » Ë µ�Ô��£©¨�¸�� À����\°I�T£���¨'®¨¤¨�\°I ��l¢e£©¦Â�l®¥n�Ã£¤¡©®¥n¯ ñ ®¨¤��¢E¦I e£©�S�G£¤�S��¨¤��°I S�l¢e£¤¡©®¥n¯)¨¤�\° S��Ñ´¥l® S¥��
G�H;I ¸½�'���\¨aÀ����\°I�T£���²³ªS¡¤��¨¤¨�l¨?£¤�S�)ª�¡¤¦ ñ ® ñ �\¶���£-»Ã£©�´®H£ê£©���.£¤¡©®¥n¯ ñ �l¶�¦I S°I¨�£©¦B® Ë µf¦¡ê¶��\°I�T£�Ô��£K¸>õ´¦I¡º µ:¢S�\«.�l S¨�\¦I S®¶7Þ�º÷aæ Ë µ:£©®°I°I�� S°�¦I �¶�»½£¤�S��£©¡¤® S¨±�l¡¨¤�?��«)ªS®¥�£'ªS®¡©®«.��£¤�l¡'��¨'·S¨¤��¢$o

J �;K Þ G�H I æ5r ¶�¦I°=î�LNMÉÞ G�H I æPOQLNR³Þ G�H I ætð
À��S��¡¤�FLNR³Þ G�H I æ���¨�£©�S� ò ¡¤®¥�£¤�\¦I E¦ ò £©¡¤®¥n¯,¨=�� E£¤�S��â µ�Ô��£�¨¤®«)ª�¶\�GÀ���£¤�e£©¡©®H¥n¯>¨¤��°I S��ÑS¥K® S¥�� G�H I ¸�'�S�eôÒµ:¢S�\«.�l �¨¤�\¦ ´®¶�Þ ôI÷aæ Ë µÚ£n®°°I�\ S°Ã®¶�°I¦I¡��£©��«<¥l¦« ñ �\ ��l¨�£¤�S�½��  ò ¦I¡«½®H£¤�\¦I  ò ¡¦I« £©���)£©¡¤® S¨tµ±I��¡¤¨�?® �¢B¶�¦I S°I��£©·S¢S�� ´®¶3�\«.ª´®¥�£'ª´®¡¤®«)��£©��¡¤¨��\ T£©¦.®Â¨¤�� S°I¶��fÀ����\°I�T£�o

J Ù K Þ G�H I % G�S I æ�r�¶\¦I°=îTL�M�Þ G�H I % G�S I æ-OQLUR³Þ G�H I % G�S I ætð
À��S��¡¤� G�H I ®H S¢ G�S I ¡¤��ªS¡¤��¨¤�l T£§£©�S��¨�\°I S��¢�¨¤�\° S��Ñ´¥l® S¥��'¦ ò £¤�S��£©¡¤® S¨R±I�l¡¨¤�f® S¢�¶\¦I �°I��£¤·S¢S�\ S®¶,�\«.ª´®¥�£ª´®¡¤®«.��£©��¡lÈ³¡¤�l¨ª#��¥�£¤��±I��¶�»¸�í- >£©�S� ò ¦¶\¶\¦ÁÀ��� S°SÈI£©����VRµ-¥�¦³¦I¡¢S�l S®H£©�G¦ ò £©�S�Gª�¡¤�\«)®¡R»Â±I�l¡R£©�É²e�\¨�®¨¤¨·S«.�l¢£©¦ ñ �.¢���£©��¡¤«.�\ S��¢ëÀ���£©�~®e¡¤��¨¤¦I¶�·�£©��¦I Q¦ òXW�Y�ZS r�ôãÃäZå �\ ë£¤�S�½® ñ ¨¤�� S¥l�.¦ ò ª��\¶\�Éµ-·SªÇ¸�õ+¦¡���±I�� T£©¨À���£¤�E�S�\°I� µ-¶\·�«)�� S¦I¨¤��£-»�ªS�\¶���µ:·SªÃ®�¡�l¨¦I¶\·�£¤�\¦I e¦ ò�W Y�ZS r ñãÂäZå��\¨"®¨¨¤·S«.�l¢Z¸�'�S��Ô��£'À%�l�\°�,£"��¨�£©�S�a¨¤·�«\o

J\[2]_^ ra` J ó
À��S��¡¤� J ó#¡¤��ªS¡¤��¨¤�� ,£¤¨�£©���=�� S¢S��± ��¢S·´®¶�£¤¡©®¥n¯�À%�l��°I�T£cb6® S¢)¨¤·S«.¨§¦ ±�l¡�®¶\¶S£¤¡©®¥n¯,¨��� .£¤�S�7Ô��£K¸W�'�S�NÔ��£À%�l�\°�,£a¢��\¨£¤¡¤� ñ ·�£©��¦I S¨ ò ¦I¡f£©����Ð Í � Ï��®H S¢QÐ Í ~ Ï ~ Ä,·´®H¡¤¯h¨¤®«)ª�¶\�Â®¡��¨¤��¦ À� é�\ h£¤�S�Â¶\� ò £©«.¦I¨£Ñ´°I·�¡¤��ñ³¸öñ³¸õ´¦I¡�£¤�S�\¨�¨R£©·S¢³»IÈ�£©�S�½¶\�\¯H�l¶��\�S¦ ¦³¢ëÀ%�l��°I�T£©¨�®¡�>��² £©¡¤®¥�£¤�l¢ ò ¡¤¦« ¾Ã¦I T£©�Ã×�®¡¶\¦h��±I�l T£¤¨l¸éí- P����µ�����é£¤�S�)À%�l��°I�T£©¨Â®H¡¤��£©¦ ñ �½¢S��£©��¡¤«.�\ S��¢ ò ¡¤¦« �É²³ª#��¡¤�\«.�l T£©®¶%¢S®H£n®�Þ	À���£¤�v®¹¶��\«.��£¤�l¢ëªS¡�l¥l��¨¤��¦I +æ�¸�'�S��¡¤� ò ¦¡¤�È%£©�S�E¡¤��¨¤·S¶�£©¨.¦ ñ £©®�\ S��¢PÀ���£©�ó£©���l¨¤�EÀ%�l�\°�,£¤¨)¡�lªS¡�l¨�l T£e® ó��¢S�K®¶'¥l®¨¤�B® S¢�¨¤��¦I·S¶\¢ ñ ��\ T£¤�l¡¤ª�¡¤��£¤�l¢B®¨"® Ã·SªSª3�l¡�¶\��«)��£�¦ ò £©���êª3�l¡ ò ¦I¡¤«)® S¥��¸
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t"vxw ¨¤®«.ªS¶\��¨l¸��'�S� Ë µ:£©®°I°I�� S°�ª3�l¡ ò ¦¡¤«)® S¥l��¨�S¦ÁÀ�¨f®�±�l¡»E¨«½®H¶\¶Ç¢��l°I¡¤®¢´®H£¤�\¦I ZÈ�¥l¦I«.ª´®H£¤� ñ ¶��=À���£¤�¨£©®H£©��¨£¤�\¥K®H¶Ç�l¡¡¤¦I¡¨l¸
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�'�S��¡�l¶Ê®Ò£©�\¦  ñ ��£-À%�l�� h£©�S� Ë 0sÔ��£f® S¢ âÏ0sÔ��£f£n®H°I°I�\ �°.��Ù.¥l�\�� S¥l���l¨f®¡¤��¦ ñ £n®H�\ S��¢ ñ »B�\ T£©��°I¡©®H£¤�\ S°£©���§ �¦I¡¤«)®¶\��¨¤��¢§Ô��£�À%�l��°I�T£5¢��\¨£¤¡¤� ñ ·�£©��¦I S¨�¸�í- ê£¤�S��¡¤��°I�T£©«.¦I¨£ZÑS°I·S¡¤��¦ ò ñ³¸öñ�£©�S��¡�l¨·S¶�£¤¨5®H¡¤����²³ªS¡�l¨¨¤�l¢�\ E£©��¡¤«.¨=¦ ò £©��� Ë µ�Ô��£=��Ù.¥l���l S¥�»¹®H S¢B£¤�S��¶��\°I�T£WÔ��£f¡�tÔ�l¥�£©��¦I ZÈ+¢S��ÑS S�l¢ë®H¨"£¤�S���� T±I�l¡¨¤��¦ ò £©����âÁµ�Ô��£��Ù.¥��\�l �¥�»I¸�'�S�ê¡¤�tÔ��¥�£¤�\¦I  ò ¦I¡3âÁµ�Ô��£©¨lÈ �'R,È´�\¨�®Â¨£¤�l�lª ò ·S S¥�£©�\¦ Ã¦ ò £¤�S� Ë µ:£n®H°I°I�\ �°���Ù.¥l���l S¥�»I¸§�'�S�ê¥n�S¦I�\¥���¦ ò
i M�Þ�® �¢.£¤� ·�¨.�'RIæW¢��lª3�l S¢S¨§¦I Â£©���"¨ª#��¥l��Ñ´¥=��Ù.¥l�\�� S¥�».®H S¢�ªS·S¡¤��£-»Â¡¤��Ä,·S�\¡�l«.�l T£©¨N¦ ò ��±�l¡»)® S®¶�» ¨¤��¨l¸í- ¹£¤�S�?¡�l«)®�\ S¢��l¡"¦ ò £©���\¨"¥n�´®ª�£¤�l¡f¡�l¨·S¶�£¤¨G®¡�?ªS¡�l¨¤�� T£©�l¢ ò ¦I¡�£-À%¦½±H®¶\·S��¨f¦ ò i MPo"ñã�N�®H S¢ëâIã�Ne¸�'�S��¨¤��®¡¤��£©��� ñ �l �¥n�S«½®H¡¤¯½±H®¶�·S�l¨�·S¨�l¢Ã�\ E«½®H ,»e® ´®¶�»³¨�l¨�¸�'�S�Ã¡¤�tÔ��¥�£¤�\¦I  ò ¦I¡\è-µ�Ô��£¤¨õ� î ��¨Â¢S��£¤�l¡¤«.�\ ��l¢ó�\ P£©���e¨©®«.�>À�®K»ó·S¨�\ S°ë£¤�S�ÃÐ Í ß Ïß>¨©®H«)ªS¶��¸�'�S�Â¨¤®«)�?¨¤��£G¦ ò À����\°I�T£©¨�È�¢S��£¤�l¡«)�� S�l¢ ò ¦I¡"£©�S�Râ µ�Ô��£�¨¤®«)ª�¶\�È#�\¨G·�¨¤�l¢ ò ¦I¡"£©�S�Â��±H®¶\·´®Ò£©�\¦ ¹¦ ò £©���
è-µ-¡�tÔ��¥�£©��¦I Ç¸í- ¹£©���� S��² £f¥n�´®ª�£¤�l¡lÈ#£©�S��º÷¬® S¢hôI÷ ¶\��¯��¶\�\��¦³¦ ¢e«)��£©�S¦ ¢S¨f®¡¤��·S¨¤��¢h£©¦½ª�¡¤�l¢��\¥�£=£©�S�����������Ë µ:£©®°I°I�� S°�ª3�l¡ ò ¦I¡¤«)® S¥���·S S¢S��¡=¢S��ùÇ��¡¤�� ,£"¥�¦I S¢S��£©�\¦ S¨l¸
ûeükj lnm � oplrq%o s @ûAE���ÂC�C����9C t �3	vuIÿ�	5� �2�?>��
í- E£©�S��¨'¨¤�l¥�£©��¦I Ã£¤�S�a¥K®ªS® ñ �\¶���£-»)¦ ò £©�S�a���������e�\ S ��l¡�¢S��£¤�l¥�£©¦I¡'£©¦���¢S�l T£©� ò » Ë µ�Ô��£©¨���¨'¨£©·�¢S�\��¢Z¸N�'�S�ª3�l¡ ò ¦¡¤«)® S¥l��¦ ò £¤�S�a��÷�ø ® S¢Ã÷a×fïa°I��¦I«)��£©¡R»>�\¨�¥l¦I«.ª´®¡�l¢E�\ >£¤�S�a¶\�\°�,£�¦ ò £©�S�a¶Ê®K»¦I·�£'¥n�´®H S°I�l¨�¸õW�\¡¨£lÈZ£©�S�Â¡�l¨¤¦¶\·�£¤�\¦I hÀ���£©�hÀ��S��¥n�é£¤�S�Âª´®¡R£©�\¥�¶\�?£¤¡©® Ô��¥�£¤¦I¡¤���l¨a®¡�Â¡¤�l¥�¦I S¨R£©¡¤·�¥�£©��¢���¨G¢S�\¨¥l·S¨¨¤��¢Z¸�'�S�� ZÈ+¡¤�l¨·S¶�£¤¨"®¡¤��ªS¡�l¨�l T£©��¢ ò ¦I¡�£©��� Ë µÚ£n®°°I�\ S°?ª#��¡ ò ¦I¡«½® �¥l��¦ ò £©�S��£-À%¦)°I��¦I«.��£©¡�\��¨l¸��'�S�a��ù#�l¥�£
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-1  TeVT) = 0.4 + 14.7/pT(1/pσTDR geometry: 

-1  TeVT) = 0.6 + 18.0/pT(1/pσDC1 geometry: 
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� � �'�-ý�þHæfç¡3<�m���es4B?�
�	���þx�����Òý�þH��þ ò �Òÿ � �C��1	�����Pþ
�Àò }�*Îý0*vü£ý�þ;����ÿ�þK�-þ$�����d���e�&�f�Òþ$�-ÿ+� �Àò æ%�T���Pþ;�Pý � Ie�Z���N�Òý�þ;�����Qý-�Òÿ � �
�c1������-þ�*

ü£ý��-þ�þb�
�&�����d1	\����¤þt � �%� � ���
�@���Pþt�����\Ie�4R;�Òý�þ+ � �-���&�%� � ���;�&����þgÿ������ � ���A�Òý þ� � ÿ ñ ���	����� � ���
�Àò æfç��������m���6sþI*ý�þ$�-þxV ÿoæ Vw���Fþ$#������E� � �0* ü£ý�þN������ ��9 þ��C,'�-þ$��� � �_3SIe���-ý'�P � �01	��þ���¤þf�ªþ 9 þ$�
�Àò � ôw� ��ÿ � �-þ�34�&�[�&������\���-þ��PIe�d�Òý����-þ/,P�Pý	����������*Fü£ý þ+�����-ý�þ$�v������� � ���-þ����&����þ��K � ���Pþ��
� � ����� �
V ÿoæ VNø z:×t�����PV ÿoæ VNø z:�03��-þ$���,þ�/��� 9 þ��d,�*

n'�-þ$ � ���T�-ý	����þ��T���-þ��"�-ý � Ie�5�Òý�þ<�Pþ���� � ��þ/.0�������þ$� ñ ,Aj ¥�§Z����� þ��5�Òý�þ<������� ÿ������ � � �Àò ÿ��=.0�ªÿ����
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ÿ+�d.0�&����*�ü£ý þ"��� ��ñ ���%� � IXþ$�h�&��ÿ��d� �Àò üÑ*�*2éTê�ë òr� �S�Òý þeV W ������] W ÿ����
�-þ��S�
�Òþ�ÿ�� ò � � ÿ �U���
�Qþ 9 ���&��þ$�
�Àò �m���es<*¡g � �5� � IXþ$� 9 ���&��þ$� �|ò �����es��Òý þu� � I$þ��G���ªÿ+���7��� � Ie�8������������,�*G>?�;�-ý�þ\ÿb���
�G�-þ���� � �A � ��������þ��Pþ��
ý�þ$�-þ�3 9 ������þ�� �Àò �m���6s ñ þ$� � IîüN*+���-þK���&� ò � 9�� ���-þ$�4*

á � 9 þ$���Òý þT�Pý � IXþ$�2������� � ��kýZ�� � ���CBJ�-þ$$��� � ���)�����Z���Z���%�-þ��������Òþ$������ÿ+�&� � �
���?, �Àò ��×�×ç� Û ä	ú 3	�Òý þ
 � ÿ ñ �&� þ���V�W ÿ ])Wh�������	���%���>þD.��,þ�/�Òþ$�t� � ,��ªþ$�&�@�2� ô ���&�� �:9 þ��C, � ����, òr� ��þ�� ý	�����þ��+()�������CBO� � BDoCB?#%�	���
q
 � �����&������3G�O*Tþ�*����;�U�����Qþ������es§*�ü£ý�þ� � ÿ ñ �&��þ$��V�W ÿ ])WT�
�&���	���h,0��þ������;�Z� ô ���&�� �:9 þ��C,p�&�ªÿ+���2���T�
ÿ � ��þ$�����-þ 9 ������þ �Àò �����esvÔ z\×�30I*ý�þ$��þ 9 þ��6æfçZ���c�&�b�-ý�þ2�������Qþ ò � � ÿ«z:×-�;� � z����@é;ê�ë�*<g � �E� � IXþ$�
ÿ������ 9 ������þ��2�-ý�þ�ð W ñ ��mq%��� � ����� ñ þ� � ÿ�þ��A��� � ý�� ñ �d��� 9 þ�Ó � ���-ý�þt�
�-þ¤þ��a��� � ��þ$� �Àò �Òý�þ��þ��-�������uð W
�,þ\��qP�-ý�þt���&���	���L\����� � � ñ þ+���&�
���&�������&�Pý�þ��4*�ü£ý�þ+�����,þ��A�&��ÿ��d� � ���Òý þÊÿ������A���2�Òý�þ+�-þ$�����d� �|ò �Òý þ
 P���� ��� � ��þ$�
���ªþ��$Ó��Òý þ@V�W)�����x][W6��þ� � ������þA�&�f�Òý����£ÿb�����e�&��ÿ��d�\*
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,.-0/21�354 6�8�è2;¶��H0Fcy&@=weD [ F�wy�ZF0>A@xc WUé X W weHfRjJ<H ^ ~eOEJi~e@{Vgx�ydOEJ H0JSF\@iR�y�OjF\@h{ [ DAMUH�J�x`weHIF��åx�V;��Ø�Øç� øDä	ú gÑ=?>+@w~>-xE|!@=ydO]B�Biy@xGO�~P>ê~gy@x`whw]uÖwG@6~GFIH]xEJ�wvO�y&@�Dowy@h{�g teJLF0>A@ [ @IVPFIM�x�w]F ^ RjD-y_@�F0>+@�~�xEJSFâxED-y�wdO�y_@(w~>oxE|ÊJ�xEJå� ç 
k_ljmonëwiB+O�~e@Kg.teJbF0>A@�yeHfRE>�FIM�x�w]F ^ RjD-y_@I!F0>+@QwPOEMN@�y_@IweD [ F�w�O�y_@�{�y&OE|ÊJ¶xEJ}� � �k_ljm�n�wiB+O�~e@Kg

ü£ý�þA�����þ��
�����&�-�?,f���N�Òý�þK��� � ����$��� � �H�����Òþ$�£ý	���e�� � �����&� þ���� ñ �ªþ�þK	�þ$$� � �f�Òý þ � ���� � ÿ�þ �Àò �Òý����
�
������,�*
ä6�������T�-ý�þK Z�=����� .d¥L�ªþ¤ÿ�þ��-�c������� � ��ký�Ír�-þ¤þ	þ�#%�	����� � �N}�*�z:QL� � \���&����U���-þ6�-ý�þKð W �����fV W ÿ ] W
�� � ���[�-þ�/��� � ���)�-ý�þ@���-þ����&$�-þ��P�
�&������1	�����¤þ òr� �)���P���%�-þ��������Òþ$�Z����ÿ���� � �
���?, �Àò ��×�×ì� Û ä	ú ��þ�$�-þ\���-þ��$3
���)�-ý � Ie�Y�&�x1	�����Pþ��[}�* *0*'ü£ý þEÿ������ªÿ@��ÿ°�����"s'� � ,���þ��&�Z�N� ô ���&�
 �:9 þ$�
, òr� �;z:×-��í æfçYíîz����t���
�Òý%���6�����&�-þ$�f� � � ñ�� ���Az\|�*

» � �-þZ�Òý����Æþ 9 þ��þ�-ý � ���Qý ÿb������� . þ��ªþ�ÿÊþ$�-�N�� � ���b�-þ�/��� � ���f���PþZ���Pþ��43e�Òý þ·þ��+���þ���$�ªþ$� �Àò �Òý þ
q%�&��þ�ÿb�=���&����L��0�������Pþ+����q�þ$� ò � � ÿ �-ý�þ1þ 9 þ��-�����Qþ���þ$�����-þ������a�-ý�þb�Pý � IXþ$�t������� � ��ký4*Àü£ý�þN� �Àò �Òþ$�
û}ò����,þ�$������ÿ ���Y�Òý�þ+�-ý � I$þ��T������� � ��kýa�ªþ\�����K� � �x�
�&���Qý-�A������þ$�-þ��C����ÿb���-þ �Àò �-ý�þ{þ 9 þ��-�������Òþ$� òr� �
ñ�� �ÒýY�
�&���	���h����� ñ ��mq%��� � �����4*Fü£ý þ��-þ��
�����A��� 9 þ$� ý�þ��Pþ��&�[�-ý�þ��Pþ òr� �Pþ�� � ÿ�þ$I*ý����A � ���-þ�� 9 ����� 9 þ�*T>?�
�-þ ò þ��Pþ����þxy z:}��=~S�-ý�þ�����ÿÊþTký	������þ$�L�&�)�
�������ªþ$� þ��-�����-þ��d,Z���Z�Òý þEÿb�=����� .Àþ���þ¤ÿ�þ��-� ò ����ÿÊþ/I � �
q�37Ie���-ý
�Y����	�þ��Pþ��-��������� � ��kýw� � �Òý�þH�
�&���	���cþ/.�������$��� � �_*%ü£ý�þ��Pþ��
������� òr� ���Òý�þH������ �:9 þ��
,w�Pþ���� � �����-þH���
�����Pþ¤þ�ÿÊþ$�%�eIe�d�Òýf�Òý�þ�þ$�
����ÿb�=�ÒþK�&�f1	�����-þ;}�*ä*�*

ü£ý�þE����	�þ��-þ$��¤þ ñ þ/�?IXþ�þ����-ý�þu�Pþ��
������� ��ñ �m������þ��;Ie���ÒýA�Òý þE�-ý � I$þ��S������ÿb������� .�þ���þ¤ÿ�þ��-�h������� � ��ký
�&�e�����������&������ � � �Àò �Òý þ;�C,��
�Òþ�ÿb�=���&A����¤þ��C�m�����-�?,f����þK� � �Òý þ;$� � �
�e�-þ�/��� � ������&$���U�=��� � �4*
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� O�F�yeHf��� [ @PMN@PJSF�OeB�Biy@xGO�~y>ì~?y�x`w�weuÄwy@h~GFIH]xEJ�wCO�y_@CDowy@6{�g�teJTF0>A@ [ @IVPFIM�x`w]F ^ RjD-y_@CF0>A@G~hxEJSFâxjDoy�wCO�y_@Qw~>oxj|ÊJ%xjJ� ç �k_ljm.n�w\BAO�~]@Gg¢teJvF0>A@�y]H¤Rj>QFIM�x`w]F ^ RjD-y&@=�F0>A@QwPOjM�@�y&@=weD [ F�wCO1y&@�{1y�OE|ÊJîxjJï� � �k_ljmonëwiBAO�~]@Gg

>?� þ$���Òý þ��6������� � ��ký43	�-ý�þ�ÿ�� � ����A��þ���:, �|ò �Òý þT���&�Qý-�Òþ$�
�) P���� Ö(6�&����� ñ�� � � ���e�&�*þ/.0�,þ�$�-þ��Z� �
,��ªþ$�&�a�����������d1	\���-�;�������	��� òr� �;�x� � I�] W ÿb����� �Àò Ø
���C� �:9 þ$�bz:×���é;ê�ë«�����0ÿ � ��þ$�����-þ������v�&�����Qþ
9 ���&� þ�� �Àò �m���"s§*Áü£ý��&�;�-þ���� � �p�&� ò � 9�� ���Pþ�� ñ ,��Òý þbj ¥�§ �-þ��
��������*� � �Pþ �:9 þ$��3S�-ý�þb���&�Qý-�-þ��
�T(6�&�����
ñ�� � � �H���c� � � 9 ����� ñ �ªþ2���H���-, � �-ý�þ��"ký	������þ��5���N�Òý����c�-þ$��� � �4*vü£ý%����3��-ý�þ;V W ÿ ] W Ú å ã å ä \���Àÿ���q�þ
���H�ªÿ+� � �
�����-�c � �%����� ñ ����� � �N� � �-ý�þK �:9 þ$������þ �Àò �-ý�þAnvüejGn2�H� þ$�Òþ$$� � � òr� �c�Òý��&�"�ªÿ+� � �
�����-�c�-þ$��� � �
�&�Hæfç83��m���"sa���	��¤þ

n©�	����� � I ñ ����� �Àò æfç 9 ���&� þ�� ñ þ/�?IXþ�þ��v�-ý�þ+j ¥.§�� � IXþ$�A�&�ªÿ+��� �Àò *A*HéTê�ëi�����vüïz:×-�fé;ê�ë
�-þ�ÿb���&������� ��ñ �ªþ¤ÿ������&�Ó6�&�!�Òý����b�-þ$��� � ���Òý�þ ÿ������ªÿ�� ÿ 9 ���&��þ �Àò �m���es � � ,0��þ����þ�w� ô ������ ��9 þ��C,
�&����-þ����-þ$���������&���d,Y����þ+� � �-ý�þb�&������þ�38�
�Òþ�þ���ð)W Ú å ã å ä ñ ��mq%��� � �����4*Zg � �Tæfç�ø æ��w� 9 ���&��þ
�Àò �m���6s������&�����Qþb���t�-��BJ|-×Z������þ¤þ$��þ�� òr� ����� ô ������ �:9 þ��
,ÑÍ^�-ý � I$þ���������� � ��kýw$� � �
�CB?�Pþ�/��� � ���mQD*
n[�
����ÿ+�&���H�-ý�þb Z�����
�d.³¥<��þ¤ÿ�þ��-�;��� � ����/��� � �������-þ���35�-ý�þ��Pþ�����þ 9 þ$�'�f�	���
� � Iè�Pþ���� � �p��� � �����aæ��
I*ý�þ$�-þA�Òý�þTV W ������ � � ñ þK������ �:9 þ��-þ$� òr� �c�����"s�íþ��×�*
¸"¹��"¹�� � ËÁ(�Ë8Æn� ¼C¾2¿�(	¼MÇE¾ÊÇKðb(��2Ëñ� »K»Q� É2¿LÆ	¿�� ËÁ(�ËGÆ	Ì
n[�6�-þ�þ��P���x�-ý�þ;���-þ 9 � � ���6�-þ$$��� � ���$3��-ý�þT] W ÿ V W Ú å ã å ä ký�������þ$�¡ ��9 þ��
�K�+�Pÿb���&�O3 ñ ���)�ªÿ+� � �C�m���-�
�-þ$��� � � �Àò æfç¡3e�m���"s �
�	��¤þ�*è � �-þ ��9 þ��$3)�Òý þY� �0� �îÿ������b�-þ�� � �&�0��� � � �Àò �Òý þY���dBÅÿ�� � � ký�������þ$�
 � ���&����� ��9 ����þ 9 ���&�	� ñ �ªþ���� òr� �-ÿ������ � �x� �  � ���
�������&� � �Y�Òý þb Z���� ��������ÿ�þ$�-þ��
��*�>?���Òý����K�-þ�/��� � �
�Òý þN��� � ���,þ�$� �|ò �-ý��&�Tký	����� þ�� òr� �@�P��þ$�-þ��-ÿ+�&������� � � �Àò �-ý�þN��� � �,þ��
���ªþ$� �Àò �Òý�þN()�&�����@�Pþ�$� � �t���Pþ
������������-þ$�4*

ü£ý�� � ���Qý � �0�[��þ������d,x���&� �Àò �-ý�þT���&�� �:9 þ��C,Z�Pþ���� � �43��-ý�þ;�?I � (6�&����� ñ�� � � �¶ÿ����
�-þ��$37æ%�������Zæfç
���PþFþ/.0�,þ��
�ªÿ�þ��-�m������,H�������&�C�������������-ý	� ñ �ªþ�3	�Pþ¤þ@1������-þ�z�*Î�0*�ü£ý�þ ��ñ �-þ$� 9 ����� � � �|ò �?I � �Pþ��	�������-þ��������	���
�,þ\��q%� òr� �c�Òý�þA] W �����ZV W �&�"�Òý þ��-þ òr� �-þA��ÿ���� ��ñ � ñ �ªþ òr� �"æfçYíèz�����é;ê�ë�*

ü£ý�þcký	������þ��0�
�������ªþ$�Eý�þ$�-þE���¡ � ÿ+���ªþ�ÿÊþ$�%�-þ�� ñ ,Aÿ����-, � �Òý�þ$�¡��� � ����$��� � �@��������þ$\�\,Tký	������þ$�&�$*
n �-þ$�U����� 9 þ���,+�&�����Qþ)�&�-�Òþ$�����=�Òþ��H����ÿ���� � �
���?,+�����Óº � �c�&�����Qþ 9 ���&��þ �Àò �m���esa���-þ2� þ¤þ�� þ��H� � ���&�
 �:9 þ$�e�
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���������d1	\���-�§�������	�����&�t�Òý�þ[V W Ú å5ã_å¡äbký	������þ��F*Ln[� ò ���<���<�Òý�þ6�&���Qý-�Òþ��C�§()������� ñ7� � � �+�&�< � ��¤þ$����þ$�43
� ��� �Z �:9 þ$�����Qþ �Àò �N�&������þ ò ����$��� � � �Àò �	������ÿ�þ$�-þ��2�
�	��¤þ����2��� ��9 ����þ�� ñ ,Y(6�&�����2��� � ����/��� � �ZIe���-ý
���
� � ��U�=�Òþ��x� � ��#%�	����q%�2�����-ý�þ@��þ$\�\,xký	����� þ��¡� � oCBJ#�������q%��*)g	� � ÿiæfçPü z:��×�é;ê�ë ���%IE���
�43_�Òý þ
� Ü�
V�W Ú � Ü� ÛmÜÛ ký	������þ��6�&�����-þ����&$�-þ���� � ,0��þ����!����þ/�Òþ�/�m� ñ �ªþx���&���	���O3§�&�
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���&��þ$�&�&�>þ$��*¡���O* á ¥LnU»	ü"|x � �&�U� ñ7� ������� � �4* á ¥Ln�»	ü"|�RT�x�
�ªÿ����U����� � �Z� �0� �&q%����* �¡¥<¦6¯

���9�&�K�G�?���Ê�)���_�/3�k¥�{»eBJ>ÕüEBC��×�×���BM×�×���3	��×�×-�0*
y *�|�~N¥"*Q�Xþ��&����þ/�\*����O*�kXý������Qþu � ���ªþ$$��� � �A�&�T���&���& � �A�
���
�&�T��þ$�-þ�$� � ���$* ¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª�óG�+Ô ÍMzj�A*��-Q

������*
y *-�=~ á *Lj5�&�����
��� � ÿÐgu*Lj¬þ¤ÿ�þ��&���ªþ$����3§�7*��v���
����*(ü£ý��&�
�Q{�2|+*P�
���������+�Pþ�� � �
��*ÑÍOk¥�{»eB?j8([k"k§B

��×�×�×=BM×�×A�-Q/*
y *�}�~ á *�jG�������C��� � ÿ þ$�[���O*���þ 9 þ$� � � ÿÊþ$�%��� òr� �e�������U�=��� � �Àý����������&���& � �H��þ$�-þ�$� � ��� ñ ,�� þ ò þ�/��þ$�����dB

��þ�þ��
�&���tBE�Pþ��
������� ñ ,f�Òý þ�k¥�{»p{�2|+*xÍq ¼A�}¥§Q" � ���U� ñ�� ���=��� � �4* ¯ ±9�K� ª{ �}�K�\� ªd´ �K��� ªrbìÔ_�n�
ÍF��×�×�×-Qc}�×540}A��*

y *-ý=~Nã�* á �&���{þ$�����F* )�����U����� � � �	��ÿ����Qþ ñ ,ñ��þ��0��� � ������������ý � � � ����� � �����&�� � �è� þ$�Òþ$$� � ���$*
¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;b¶��ó�ó ÍMzj�A�-��Q6z�ý�ý94�zE*A*�*

y *A*�~ ��*án@*È��*h ������-ý�þ$Ie��þ$�\*8���F*T�u���&qP�������&����� � ���	��ÿ����Qþ��&�p�����&�� � ����þ/�Òþ�/� � �
�������v�ªÿ+�����&\�=��� � ���
òr� �"nvüej5n2�Z��kXüK* ¢T¤4²4¢Kµ ���9�&�K�G�?���Á�)���&�/3	nvüej4BJ>_»���¥vüEB_����Bmz�zE*�*

y *A��~�üK*+ã � ý����&q%�!þ$�<���O*�g¡�&���C� ��ñ �-þ�� 9 ����� � � �Àò �Òý þ��-ÿ������������:IE�\,��&�T�Òý�þc�������&����� � �@�	��ÿb����þ����
�&�&�� � �
��þ/�Òþ$$� � ��* m¥<¥<¥ ¤ �e���}� ªd¯ ±9�K� ª�µ �K� ªËÔ7� ÍCzj����}-Q)z���×�×�*

y ��×�~T�7*u Z���
���"� á ����$�U�·þ/�N���F*wnôÿ � � þ�� �Àò ký	���
�Qþ� � �&��þ�/��� � � òr� ���&���������&���Òþ$��û ã ¹�� þ$�Òþ$$� � ���$*
¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;bìÔÁ$�� ÍF��×�×�z�Q6z���*=B�z:�-�0*

y ��z�~ á *�kc�����Pþ�þ/�\*%���F*4k � ÿ+�	���
�&� � � ñ þ/�?IXþ�þ��fnvüej5nK� òr� �
IE������ÿ+�&�� � �
����������þ$�-þ�$� � ���$ÿb����þ � ��}�À
s z\×�×Et¡������|AÀ s z�z�z5t5��C,0�C�m��� � ����þ��-�Òþ$�������&�� � �AIc� ò þ����$* ¯ ±���Ã�� � ��� ª����Só:b ÍMzj�A�A�-QLz������=Bmz�������*
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y �-�=~�üK*án[q%�ªÿ � � � þ$�2���O*2kXý	������$�Òþ$�����
������ �|ò �&���������&���Òþ$���
�&�&�� � �¶ÿ����� � �
�����&�x��þ/�Òþ�/� � �
�2Ie���-ý s z:×�×it
����� s z�z�z5tE��� ñ �
�������-þ���* ¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;bìÔ7��� ÍO��×�×�z�QE����|V40�-�Q*�*

y ����~�üK*È��*9�E� � � ñ þ�mq�þ$��*����F*¡kc�����
�ªþ��$ÿ �Àñ �&��������þ��L���N�&�
�������&���Òþ$�b�
�&�&�� � �_* £ �P�y�j�K�9�&�]ªd�������9� [ �i� � ���:!
«E�K�P�K�)�y�W��� £ �j�K���\�a��� µ �K�}�K������Ã�� ¬ �K�_�y�K�&���P�yÇ ² ���?ªS���}Ç µ �&�?�_�K�+oK�K�PÇ � BEBEB�*6Íu ¼A�}¥Kº�ü�»�º���×�×�×=B
×A��Q/*

y ��|�~N��*v ��ñ ����� � � þ$�����F* k � ÿ��	�����&� � � �Àò �
�&�������&� ��ñ �m������þ�� ò � � ÿ � .�,��Qþ$�	���Òþ$�i����� � � ��B
� .�,��Qþ��	�=�Òþ��Õ���&���& � �pÿ����� � �
���
�&����þ/�Òþ$$� � ��� � ò �Òþ��w�����������U����� � � � � � .«z:×dwiw%z\|�BJ�nº��ÿxwiw=�0*
¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;bìÔ7�5� ÍF��×�×�z�QE����}54�����*�*

y �-�=~AnT*��!þ��&� þ��ç��*0j¬þ$���&��þ�3�Ï�*iä6��� � *4�0�&���	���	����ÿ����&����� � � òr� �<� � � ñ �ªþDB?������þ��t�
�&�&�� � �t�C��������� þ$�Òþ$$� � ���$*
ÍF��kE>_§�§â�-�-º�}�z:Q/*

y ��}�~WA*� ������ªþ��$3 üK*�ãA��ÿ+�&���$*o��þ 9 ��¤þ�þ���þ�$��� � ���&�� òr� �"���-�Òþ��������-þ��H�������������$*DY����0�K²=35zj�A*�}�*
y �-ý=~T�7*36��ÿ � *<kE���
�-þ$�%���)���������þ�� ñ ,¢þ��ªþ$$��� � �¢ÿ � ��� � �4* £ �P�j� ª5m¦e¥ 3 ó�$jyPº/z ÍMzj���A��Qc��*�|�*
y �A*�~T a*���þ$�%������þ$�T���O*�npÿ+�d.4þ��a���	��� � �f�������������S�������&����� � � ý	���
�p�-þ�ký�� � � � ��, òr� ��ý��&��ý0B'þ���þ$����,

��ý-,�������	þ��ªþ$$��� � ������$R¢�A x>Mj8j Í^�����
��¥ÿ+�d.��ÒþK�
���)��� � �&���-�e� � ���& � B?�&����þ\���&�-þ\Q/R'|{ � ��� � � � �����O*
ÍFk¥m{»eB&��C�Ak§B&�-��B?��z�Q/*

y �A��~N§8*o� � �
�Qþ\�����%þ$�+���F*L�A x>Mj8jLR¡n ÿ�� . þ$�'���	��� � ��BK���&���d�m���<�������U�=��� � �(ý	���
�'�Òþ�ký�� � � � ��, òr� �
ý����Qý0BÅþ���þ$����,v��ý-,0�
�&$��þ$�ªþ$$��� � �������Rf���m���������-þ$� � �
�t��� � ØPþ�/�}{�A����*!ÍFk¥m{»eB&��C�Ak§B&���=BJ|%�03
k¥�{»�º�jG(2k"kÑ�-ý�Bmz:��Q/*

y{z:×�×�~T a*Z��þ��-�m��� þ$�î���O* �A �>MjGj Í^������$�(ÿ+�d.��Òþ ����� �&� � �U���-�l� � ���& � B?�&����þ\���&�-þ\Q/R n ÿ+�d.4þ$�
������� � �=B?�������������ñ�������U�=��� � � ý	����� �-þ�ký�� � � � ��, òr� � ý����Qý þ$��þ��
��, � ý%,��
�&�� þ$�ªþ$$��� � �������*
¯ ±��K� ªd£ �S²j� ªd£ �y�j� ª�µ ±j�+�?� ª��?ó ÍCzj�A��*-Qc����×94�����|�*

y{z:×�z�~2Ï�*b(6�43ZnT*�j � ��þ�3É�à*d�2�����&���
q��F* n � � I � � �&�-þ�3Z� � I � � I$þ�� ñ � k" �¼A� ���-þ\��ÿ�������1#þ$�CB
�Pý	���,þ�� òr� �Aÿ+�&$� � �C���
�&����þ$�-þ�/� � �
�@���
�&���Z�A �>MjGj ��� � ¤þ$���������v�����������U����� � � ÿ�þ\�������Pþ¤ÿ�þ��-���$*
¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;bìÔ�ó�� ÍMzj�A�A�-QE��ý��94��Q*�z�*

y{z:×-�=~;gE*Ln)���Qý���� � �d1¡þ$�b���O* ��þ 9 þ�� � ��ÿ�þ��-� �Àò ò � � �-�
BÅþ���� þ���þ�/��� � ���&$� òr� �����&���& � �'�
�����&����þ/�Òþ�/� � �
�
���
�&�����-ý�þ®�A �>MjGj ñ �&:k" Z¼;� �����0BÕý������þ��� � �þ��
��* £ �P�y�j�K�9�&�]ªh���#���9� æ �?ªRYZ���yÌj�y�9�y� ���
¥ �0�y�K�\�y���9�a�y��«E��� ²G ��!¥ ���9�K�K���T�K�9���yÇ · ���
���&���E«G±S�y�]ª�Ç   ±S�S¯+���G²�Ç æ3� ! æ ? µ �&�9Ç � BEB ¨ *

y{z:×���~ ��*�ãA����� � �9þ$�x���O* �A x>Mj8j �ªÿ+���ªþ�ÿÊþ$�-�m����� � � �|ò �-ý�þp���	��� � ����þZ�-þ\��� � �������
ký����-þ�$�����-þ òr� �
� � ���d��� � ���-þ���������� 9 þb��þ/�Òþ�/� � �
�����@jG(2kíþD.0��þ$���ªÿ�þ��-����* £ �P�y�j�K�9�_�]ª³���C�i�9� I ���~Y����PÌj�y�9�y�â���
¥ �0�y�K�\�y���9�a�y��«E��� ²G ��!¥ ���9�K�K���T�K�9���yÇ ¦ ���T�yÇ  �����f²jÇ æS� ! æ�[+µ �&�9Ç � BEB ` *

y{z:×�|�~ ¢[·;�¡¬f�_¤p¢2µ0��w£ �P�o�E�y�K� µ �9�y�K� a�]�����a���_�?�K�y�K�a��� �-ª�� *
y{z:×-�=~��à*?�K� ñ � � Ie��q%�>þ/�2���O*En ����������þ;ký��&�Z��ÿ����ªþ¤ÿ�þ��-������� � � �Àò �-ý�þ ñ �&�	���
,f�Pþ\��� � ���2����ký��d�Òþ�/�����Pþ

òr� �<�
�&�&�� � ���C���
�&�t��þ$�-þ�/� � �
�E�&���-ý�þenvüejGn2�+�
�&�&�� � ��������mq�þ��$* £ �y�y�j�K�9�&�]ª¬�������9� � �eª�YZ���PÌj�y�9�y�
��� ¥ �0�y�K�\�y���9�a�y��«E��� ²G ��!¥ ���9�K�K���T�K�9���yÇ ² ���?ªS���}Ç ¥ �S¯��
���?ª�Ç æ+æ ! æ�¨�µ �&�9Ç � BEB�?\*
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y{z:×�}�~��à*+�K� ñ � � Ie��q%��þ/�\*-���O*9§L� � ���-þ$���L�&��� þ 9 þ$� � � ÿÊþ$�%� �|ò �Òý�þ"�Pþ\��� � ���Lký���� òr� �S�Òý�þEnvüejGn2���-þ¤ÿ+�dB
 � ������/� � �G������mq�þ$��* £ �y�y�j�K�9�&�]ª����)���9� ¨ ����Y����PÌj�y�9�y����� ¥ �0�y�K���P���9�a�y��«E��� ²8 ��P¥ ���9�K�G���T�K�9���yÇ
� �e�S�y����Ç £ ���
���?ª�Ç �+� ! �E[+µ �&�9Ç æKJEJEJ *

y{z:×-ý=~��à*?�K� ñ � � Ie��q%�¥þ$�)���O*¢��þ��
�&���x�����Z�,þ�� òr� �-ÿ�����¤þ �|ò �Òý þ@� ñ ��xký���� òr� �c�-ý�þ ñ �&�	���C,f�-þ���� � �0�
�Àò ���&���& � �H�
���
�&����þ$�-þ�$� � ���)�&�x�Òý�þ;nvüej5nK���Pþ¤ÿ+�& � ������/� � �e������mq�þ$��* m¥<¥<¥ ¤ �]���}� ªd¯ ±9�K� ª�µ �K� ª
ÔÁ$ ÍF��×�×�×-Q6zj*�|-�54�zj*-��×�*

y{z:×A*�~��à*��K� ñ � � Ie�
q��$þ$��*S���F*�6�����&����� � ��ý	��������þ��
� �Àò �Òý þNnU�"k� ký��&� òr� �;�Òý�þ ñ �&�����
,p�-þ���� � �0�
�Àò ���&���& � ���
���
�&�a��þ$�-þ�$� � ���@�&���Òý�þ�nvüejGn2�a�-þ�ÿ��� � ������$� � �A������mq�þ��$* £ �P�y�j�K�9�&�]ª®�������9� [ ���
YZ���PÌj�y�9�y����� ¥ �0�y�K���P���9�a�y�.«E���x���9� ²8 �� ¥ ���9�K�G���T�K�9���yÇ µ �)���o�����y�yÇ � ���0���e�+ªS�jÇ æKJ ! æ9IYµ �&�9Ç
� BEBEB�*

y{z:×A��~��à* �K� ñ � � Ie��q%�O* 'þ���� � ���ôþ���þ�/��� � ���&$� òr� �i�-ý�þÖnvüej5n2� �-þ�ÿ��� � ������$� � �«������mq�þ��$*
¯ ±��K� ª{ �}�K��� ªd´ �K�i� ª;b¶����� ÍMzj�A�-ý�Q6z�z�ý94�z:�0z�*

y{z�z:×�~;gE*�n)���Qý���� � ��1�þ$��*Î���O*0��kXü8n�B_�)�����0BÕý������ ñ � k" �¼A�;���	��� � ����þ<�-þ���� � �0�Sn2�0>Ck òr� �G�Òý�þ§nvüej5nK�
�Pþ¤ÿ+�& � ������/� � �"������mq�þ$��*<>_¥�¥�¥îü¡��������*ä»)����O*Î�0$�O* Ô�Ô ÍCzE�A�-ý�Qc�Q�A*540��×��0*

y{z�z�z�~�üK*È¼�ý��������ôþ$��* ���F*  ����� � ������ký	�����Qþ$� �Àò n6k  � �����ªþ$� �����&�& � � �
���
�&� �Pþ���� � ���$*
¯ ±��K� ª{ �}�K��� ªd´ �K�i�9�5ª�� b¶�ËÔ�ó ÍMzj�A��|-Q"���94���|�*

y{z�z��=~ ��*��Xþ$���	� ñ þ��(þ$�\*8���F*f ¶þ��������-þ¤ÿ�þ��-��� �Àò �-ý�þt�Òþ¤ÿ+�,þ����=�����Pþ���þ$��þ$����þ$��¤þ �|ò �Òý�þ+\���&� ñ ������� � �
$�&��$�����6�����H�&�����0�)� � �&�Pþ�*L���
� 9 ���ÒþK � ÿ�ÿ�������\����� � �4*

y{z�z:��~�ü£ý�þ���kXüíþ$���0BJ\���P � �&�&� ñ�� ������� � �_*egS�&�	���8� þ��������P�Pþ�� � �
� �Àò �Òý�þFþ����0BJ\��� ÿ � ������þ�* ¢T¤4²5¢2µ
���9�&�K�G�?���Ê�y�&�9���G�;Írnvüej4BJ>C�%B_¥�»"BM×�×A��Q

y{z�z\|�~T�7*È��*Î §�þ¤þ$�-þ��
��*%n[���&����ÿ�þ��-� �Àò �-ý�þ<nvüej5nK�2���-þ$������ � �A������mq�þ��8���������c������mq%��* ¢T¤4²4¢2µ ���9�_�K�G�?���
�y���#�#±S�9�a�]�����a���	3�nvüej4BMk ¼A HB?>_»C��¥\üEB&�A�=B?×�×-ý0*

y{z�z��=~AnT*8kE�U���
q¶þ/�@���O*Aü£ý�þ��Pÿb���S��þ$� òr� �Pÿb����¤þ �Àò �Òý�þ�nvüej5n2�a��kXü òr� �
IE���
��ÿ � �����ªþ$��* ¢T¤4²5¢2µ
���9�&�K�G�?�����y���#�#±2�9�a�]���\�a���	3�nvüej_BCk ¼A HBJ>_»���¥vüEBC��×�×��=B?×�z:×�*

y{z�z:}�~T a*N) � �£þ/�\*����O*Gnî�
������, �Àò �Òý�þ)������mq��������,þ�� òr� �-ÿ������þ �Àò �&�
�������U���-þ��f��kXü���� � � � �?,0�,þ��E���������
ñ þ\��ÿ°�Òþ��C�6�	���m�0* ¢T¤4²5¢2µ ���9�&�K�K�?���Ê�)���&�/3�nvüej_B?>_»C��¥vüEBC��×�×��=BM×�×���*

y{z�z�ý=~T a*N) � �{þ$��*<���O*'kXý	������þf � ���ªþ�/��� � ��Ie���-ý ñ �&�	���C,��Pþ\��� � ��� ò � � ÿÐ�Y�-þ��C� ñ þ\��ÿ¶�,þ����
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þ�� þ������ªþ/B ò ,����&���*
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�ªÿ�þ��-�-þ��ªþ+��� � ������ÿÊÿ�� ñ þ��C����� Ø
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�!��þ$�-þ�/� � �Pþ�� � �-�?Ie�&q%q�þ$�&�Ñ����þ 9�� �&� � þ��þ����� ��þP�C���Pþ����Qþ þ��&�Pþ��þ����þ 9�� �&�Qþ$�
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�(ÿ � þ/� ñ þ$�
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§L� � � � �?,���þ$� 9 ���Áÿ����� � B?�
����������þ/�Òþ$$� � �-þ���Ï$� Ø
�N�Qþ/�Òþ$�
�"���Æþ¤þ$�f��þ¤þ$���^ØPþ$� ñ ������þ��_�����Xþ¤þ�� 9 þ��
����þ$�&�ªþ$�
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��þ$��d1	\�����ªþ$� 9���� �Aþ��+��u^þ��-����þ1þ$�v� � ���d���ªþ
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�&����þ��b���gý�þ$�u��þ/�Òþ�/� � � � �-�?I$þ��
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