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>A34<wiC<=(?>A&)W=<=2 ] : *.>A2@e q?>y< : TC<=2=q qUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq M/l
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 �|,.B :
� 
 �kH4KJ,.B4<=2	6t&G>A3a>A34<
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=dq n = �������	��
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PXq nzm 9 n �Cm � > m � � TC(+& : q qUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq O �
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 � n q m ^ � m$l qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P l9 q O ^ �4, F H4K)< ] Wze q�� :��	��
 � n q m ^ � m$l qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P =9 q nzm ^ �4, F H4K)< ] : e q�� :��	��
 � n q m ^ � mdn qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P =9 q nCn 0'E F <=(+&)W7,.K1,.B : <��4,.WY>	2+*CK)Ed>A&)*CB42cLN*C(8>A34<Q2+W7,.KJ,.(S<=R/EI,5>A&)*CB q�� :��	��
 � n q m ^ � m = n P O9 q n l 0'E F <=(+&)W7,.K1,.B : <��4,.WY>	2+*CK)Ed>A&)*CB42cLN*C(8>A34<Q2?>A&�
 2 # 2?>A< F q�� :��	��
 � n q m ^ � m =�q n P O9 q n = fS34<w>A(A,.B42+&)<=B$>'(+<=TC&)*CBD*.LP>A34<Q2+*CK)Ed>A&)*CB4282+34*z6tB|&)B % &)TCE4(+< 9 q n l qyqUqUqUqUq n �Cm
9 q nNM fS34<QB/E F <=(+&)W7,.K ,.B : <��4,.WY>	2+*CK)Ed>A&)*CBgW=E4(?iC<=2'&)Bg>A34<QH43I,.2+<U2+HI,.W=<.q qUqUqUq n �Cm
9 q n P fS34<a<��4,.WY>g2+*CK)Ed>A&)*CB ,.B : >A34<|B/E F <=(+&)W7,.K'2+*CK)Ed>A&)*CB * " >@,.&)B4< : ,5L >A<=(_>A34<

OI(+2?>'2?>A<=H q qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � M
9 q n � fS34<Q<��4,.WY>	2+*CK)Ed>A&)*CBD,.B : >A34<QB/E F <=(+&)W7,.K 2+*CK)Ed>A&)*CBD,5L >A<=(8>A34<Q2+<=W=*CB : 2?>A<=H q n � M

{	q n ^ �4, F H4K)< ] ,$e q�� :��	��
 � n q m ^ � m M q qUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � n
{	q l ^ �4, F H4K)< ] " e q�� :��	��
 � n q m ^ � m$l qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � n
{	q = ^ �4, F H4K)< ] Wze q�� :��	��
 � n q m ^ � m$l qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � n
{	q M ^ �4, F H4K)< ] : e q�� :��	��
 � n q m ^ � mdn qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � n

b	q n 
 , #�� 9 � ] 
 e iX2=q , #�� 9 � ] rt<=KJ,5>A&GiC<Q^\(+(+*C(@e8,.B : >A34<wK)&)B4<7,.(8K)<7,.2?> � 2+R/EI,.(+<=2SO4>7q^\R/E4&)KJ,5>A<=(A,.K fP(+&J,.B4TCK)<=2=q�qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � >
b	q l 
 , #�� 9 � ] 
 e iX2=q , #�� 9 � ] rt<=KJ,5>A&GiC<Q^\(+(+*C(@e8,.B : >A34<wK)&)B4<7,.(8K)<7,.2?> � 2+R/EI,.(+<=2SO4>7q` -.<Y6 fP(+&J,.B4TCK)<=2=q�qQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � >

& �
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=dq n fS34<Q(+<=2+E4KG>A2t*.L >A34<QB/E F <=(+&)W7,.K <��dHM<=(+& F <=B$>A2=q qUqUqUqUqUqUqUqUqQqUqUqUqUqUq M �

PXq n fS34<Q(+<=2+E4KG>A2t*.L >A34<QB/E F <=(+&)W7,.K <��dHM<=(+& F <=B$>A2 qUqUqUqUqUqUqUqUqQqUqUqUqUqUq O M

9 q n fS34<Q(+<=2+E4KG>A2SLN*C( ] 9 q l >$e qUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM$m
9 q l =.( : *C( : <=('rtE4B4TC<�� vwEd>+>@,_jk<Y>A34* : q_qUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM/l
9 q = M >A3D*C( : <=('rtE4B4TC<�� vwEd>+>@,_jk<Y>A34* : q qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM/l
9 q M ^ �4, F H4K)< ] ,$e o���� l q�qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P m
9 qQP ^ �4, F H4K)< ] " e o���� =dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P m
9 q � ^ �4, F H4K)< ] Wze o���� >dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P n
9 q � ^ �4, F H4K)< ] : e o���� M q qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P n
9 q > ^ �4, F H4K)< ] ,$e o���� l q�qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P M
9 q O ^ �4, F H4K)< ] " e o���� =dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P M
9 q nzm ^ �4, F H4K)< ] Wze o���� >dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n PYP
9 q nCn ^ �4, F H4K)< ] : e o���� M q qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n PYP
9 q n l fS34<Q(+<=2+E4KG>A2SLN*C(S>A34<Q2+W7,.KJ,.(8W7,.2+<.q���� PXq qUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P >
9 q n = fS34<Q(+<=2+E4KG>A2SLN*C(S>A34<Q2?>A&�
a2 # 2?>A< F q���� l q qUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P >
9 q nNM fS34<Q(+<=2+E4KG>A2SLN*C( ] 9 q � >$e q����,PXq�qUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �$l

{	q n ^ �4, F H4K)< ] ,$e o���� l q�qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �YO
{	q l ^ �4, F H4K)< ] " e o���� =dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �YO
{	q = ^ �4, F H4K)< ] Wze o���� >dq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �YO
{	q M ^ �4, F H4K)< ] : e o����,PXq qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �YO
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9 q 9 B 9 KG>A<=(+BI,5>A&GiC<Ujk<Y>A34* : LN*C( � B4<�� V�& F <=B42+&)*CBI,.K Z\(+* " K)< F 2	qUqUqQqUqUqUqUqUq n l O

9 q n � B$>A(+* : E4WY>A&)*CB�qUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n l O
9 q l ^\(+(+*C(t<=2?>A& F ,5>A<=2 qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n = l

9 q l q n p1*XW7,.K <=(+(+*C(t,.BI,.K # 2+&)2 qQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n = l
9 q l q l p1<7, : &)B4Ty>A<=( F 2;qUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n =Y=
9 q l q = ^\(+(+*C(S<=2?>A& F ,5>A<=2 qUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n = �
9 q l q M 0'E F <=(+&)W7,.K >A<=2?>A2SLN*C(t,.W=W=E4(A,.W # qUqUqUqUqUqUqQqUqUqUqUqUq n = O

9 q = 9 K)TC*C(+&G>A3 F qQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM/l
9 q =dq n ^\R/E4& : &)2?>A(+& " Ed>A&)*CB
qUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM/l
9 q =dq l 9 K)TC*C(+&G>A3 F qUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM P
9 q =dq = Z\(+*CHM<=(?>A&)<=2S*.L >A34<Q&G>A<=(A,5>A&)*CB LN*C( F E4KJ, qUqUqUqQqUqUqUqUqUq nNM �

9 q M 9 H4H4K)&)W7,5>A&)*CB42 qUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq nNM >
9 q M q n 9 H4H4(+* �d& F ,5>A&)*CBg*.LPLNE4B4WY>A&)*CB42t,.B : W=E4(?iC<=2�qQqUqUqUqUqUq nNM >
9 q M q l 0'E F <=(+&)W7,.K &)B$>A<=TC(A,5>A&)*CB qUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P l
9 q M q = � B4&G>A&J,.Kdi.,.K)E4<'H4(+* " K)< F 2\LN*C( *C( : &)BI,.( # : &�
 <=(+<=B$>A&J,.KI<=R/EI, �

>A&)*CB42 qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n P �
9 q M q M {c*CE4B : ,.( # i.,.K)E4< H4(+* " K)< F 2DLN*C(D*C( : &)BI,.( # : &�
 <=(+<=B$>A&J,.K

<=R/EI,5>A&)*CB42yqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n �Cm
9 qQP rt< F ,.(+-/2 qQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � M

{	q 9
` 34*X*.>A&)B4T_jk<Y>A34* : LN*C( 9 0'* : <�xw<=B4<=(A,5>A&)*CB 9 K)TC*C(+&G>A3 F qUqUqQqUqUqUqUqUq n ���

{	q n 0'* : <��?xw<=B4<=(A,5>A&)*CB 9 K)TC*C(+&G>A3 F qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n ���
{	q l ` 34*X*.>A&)B4T_jk<Y>A34* : qUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � >
{	q = rt<=2+E4KG>A2�qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � m

b	q 
 : ^\(+(+*C(t^\2?>A& F ,5>A<=2 � BkfP(+&J,.B4TCE4KJ,.(txw(+& : 2	qUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � =

b	q n 
 : ^\(+(+*C(SLN*C( � EI, : (A,5>A&)W %IE4B4WY>A&)*CB42gqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � =b	q l 0'E F <=(+&)W7,.K fP<=2?>A2 qUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n ���

V q 9 xw<=* F <Y>A(+&)W7,.K���&)<Y6 &)Bgf86c* V�& F <=B42+&)*CB42yqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n � O

V q n % # HM<=( " *CK)&)WQ^\R/EI,5>A&)*CB42�qUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n > m

�d&



V q n q n p1&)B4<7,.( 9	: iC<=WY>A&)*CB�qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n > m
V q n q l p1&)B4<7,.(+&[Z=< :D9 <=(+* : # BI, F &)W=2 qUqUqUqUqUqUqUqUqQqUqUqUqUqUq n >Y=
V q n q = {cE4(+TC<=(+2;Ws^\R/EI,5>A&)*CB qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n > P

V q l b8,.E4W@3 # � rt&)< F ,.B4Bk<=R/EI,5>A&)*CB42 qUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n > �

^Sq 9 p1<7,.2?> � ` R/EI,.(+<=2	0'*C( F LN*C(8>A34<U^\E4K)<=(t^\R/EI,5>A&)*CB42 qUqUqUqUqUqUqQqUqUqUqUqUq n#OCm

^Sq n � B$>A(+* : E4WY>A&)*CB�qUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n#OCm
^Sq l 9 V�& F <=B42+&)*CBI,.K)K # bc*CB42+&)2?>A<=B$> ` <Y>'*.L � ,.(+&J, " K)<=2S,.B : � >A2	^\R/EI,5>A&)*CB42 n#Odn
^Sq = 9 V�<=W=* F HM*C2+&G>A&)*CBDj|,5>A(+& � qUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n#O M
^Sq M 9 j|,5>A(+& � LN*C(8>A34< 9 W=*CE42?>A&)W ` E " 2 # 2?>A< F qUqUqUqUqUqUqQqUqUqUqUqUq n#O��
^SqQP fS34<�0'*C( F LN*C(8>A34<U^\E4K)<=('^\R/EI,5>A&)*CB42;qUqUqUqUqUqUqUqUqQqUqUqUqUqUq n#O >
^Sq � � F H4K)< F <=B$>@,5>A&)*CB_qUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n#OYO
^Sq � ` E F_F ,.( # qQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUqUqUqUqUqUqQqUqUqUqUqUq n#OYO

%cq bc* F H4Ed>A&)B4Ty>A34<U^ �4,.WY> ` *CK)Ed>A&)*CB428LN*C( 9 &)(?LN*C&)K Z\(+* " K)< F 2 qUqUqUqQqUqUqUqUqUq l.mdn

�d&)&
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� B4<�2?>A(A,5>A<=T # >A*y2+*CKGiC<�, H4(+* " K)< F &)2 >A* &)B$>A(+* : E4W=<w, :4: &G>A&)*CBI,.K : <=TC(+<=<=2S*.L1LN(+<=< : * F q 9
TC*X* : <��4, F H4K)<w&)28>A34< F <Y>A34* : *.L[p ,.TC(A,.B4TC< F E4KG>A&)H4K)&)<=(+2 LN*C(8>A34<wH4(+* " K)< F *.LPOIB : &)B4T W=*CB��
2?>A(A,.&)B4< : <��X>A(+< F ,wLN*C([6t34&)W@3 ,Q2?>A(A,.&)TC3$>+LN*C(?68,.( : H4(+*XW=< : E4(+<t>A*wOIB : <��X>A(+< F ,wL ,.&)K)2 " <=W7,.E42+<
*.L\>A34< W=*CE4H4K)&)B4T *.L\>A34<�i.,.(+&J, " K)<=2'>A34(+*CE4TC3|>A34< W=*CB42?>A(A,.&)B$>7q 9 W=*CB42?>A(A,.&)B$>w&)2	K)&)B4-.< : 6t&G>A3
>A34< F &)B4& F &[Z7,5>A&)*CB ] *C( F , �d& F &[Z7,5>A&)*CBseciX&J, ,gp ,.TC(A,.B4TC< F E4KG>A&)H4K)&)<=(=uM,.B , :4: &G>A&)*CBI,.K : <=TC(+<=<
*.L8LN(+<=< : * F uP6t34&)W@3 W=*CB$iC<=(?>A2�>A34< H4(+* " K)< F &)B$>A*|,.B E4B4W=*CB42?>A(A,.&)B4< : *CHd>A& F &[Z7,5>A&)*CBa6t34<=(+<
,.K)K[>A34<_i.,.(+&J, " K)<=2QW7,.B " <_>A(+<7,5>A< : ,.2U&)B : <=HM<=B : <=B$>7u ,.B : >A34<=(+<YLN*C(+< ,k(+<=TCE4KJ,.(UH4(+*XW=< : E4(+<
" <=W=* F <=2Q,.H4H4K)&)W7, " K)<.qwfS34< & F H4K)&)W7,5>A&)*CBD&)2	>A3I,5>Q, : &��_W=E4KG>wH4(+* " K)< F " <=W=* F <=2w2+& F H4K)< "$#
&)B$>A(+* : E4W=&)B4Ty<��X>A(A,yi.,.(+&J, " K)<=2=q

� B W=* F H4Ed>@,5>A&)*CBI,.K �IE4& :�: # BI, F &)W=2=u.<��X>A(A, : <=TC(+<=<=2[*.L4LN(+<=< : * F ,.(+< *.L >A<=B &)B$>A(+* : E4W=< : >A*
& F H4(+*ziC<t>A34<'2+*CK)Ed>A&)*CB_,.W=W=E4(A,.W # q�� B >A34<'KJ,.B4TCEI,.TC<t*.L OIB4&G>A<'<=K)< F <=B$> F <Y>A34* : 2=ud, :4: &G>A&)*CBI,.K
: <=TC(+<=<=2 *.L8LN(+<=< : * F ,.(+< &)B$>A(+* : E4W=< : >A*|W=*CB42?>A(+E4WY>y34&)TC3�� *C( : <=(U<=K)< F <=B$>A2�&)B >A34<_LN*C( F *.L
<=&G>A34<=(_,.B &)B4W=(+<7,.2+< : B/E F " <=(_*.L	B4* : <=2 *C( 2?>A*C(+&)B4T <��X>A(A, E4B4-/B4*z6tB42g,5>_B4* : <=2_2+E4W@3 ,.2
: <=(+&Gi.,5>A&GiC<=2 *.Lt>A34< 2+*CK)Ed>A&)*CB42=q fS34< LN*C( F <=(�W=*C(+(+<=2+HM*CB : 2 >A* ,|K)*XW7,.K TC(+& : (+<YOIB4< F <=B$> ] *C(
<=B4KJ,.(+TC&)B4T_, 2?>A<=B4W=&)K ec6t34&)K)<�>A34<UKJ,5>+>A<=(8>A* >A34<UE42+<�*.L\, 34&)TC3�� *C( : <=(S&)B$>A<=(+HM*CKJ,5>A&)*CB LN*C( F E4KJ,
>A* (+<=H4(+<=2+<=B$>g, 2+*CK)Ed>A&)*CB q�� B >A34<=2+<kW7,.2+<=2=u8>A34<kH4(+* " K)< F : *X<=2_B4*.>_B4<=W=<=2+2A,.(+&)K # " <=W=* F <
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< 9 � �� ] ��� � ��
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,.B , :4: &G>A&)*CBI,.K < : TC<g>A* W7,.Hd>AE4(+<g>A34< >A34&)( : 68,7iC<.q�� >y68,.2_,.K)2+* : < F *CB42?>A(A,5>A< : >A3I,5> >A34<
F <Y>A34* : &)2 W7,.HI, " K)<|*.LUW=* F H4Ed>A&)B4T ,.B <��4,.WY> : &)2+W=*CB$>A&)B/E4&G> # "$# >A34<aE42+< *.L : <=TC<=B4<=(A,5>A<
<=K)< F <=B$>A2=q Z\(+<=2+E F , " K # u B4* *CB4<D,.WY>AEI,.K)K # <YiC<=(_W=*CB42+& : <=(+< : 2+<=(+&)*CE42+K # &)B$>A(+* : E4W=&)B4T W=<=K)K)2
6t&G>A3@Z=<=(+* ,.(+<7,dq fS34&)2t&)2tBI,5>AE4(A,.K " <=W7,.E42+< F ,.B # B/E F <=(+&)W7,.K12+W@34< F <=2t6c*CE4K : " (+<7,.- : *z6tB
*CB 2+E4W@3 ,aTC(+& : : E4< >A*a>A34<gH4(+<=2+<=B4W=<k*.LS>A34< L ,.WY>A*C( n � � � 2+* F <Y6t34<=(+<g&)B >A34<=&)( E4H : ,5>A<
LN*C( F E4KJ,.2=q %I*C(?>AE4BI,5>A<=K # u[&)B >A34<gK)<7,.2?> � 2+R/EI,.(+<=2 2+W@34< F <.u 2+E4W@3 ,|2+&)B4TCE4KJ,.(+&G> # W7,.B " < <7,.2 �
&)K # (+< F *ziC< : 2+& F H4K #D"$#kF &)B4& F &[Z=&)B4T >A34<�E4B$6c<=&)TC3$>A< : B4*C( F q � B$>A<=(+H4(+<Y>A< : TC<=* F <Y>A(+&)W7,.K)K # u
>A34< F <Y>A34* : ,.H4H4(+* �d& F ,5>A<=2w, > 6c* � : & F <=B42+&)*CBI,.KP2+E "4F ,.B4&GLN*CK : "$# >A(+&J,.B4TCE4KJ,5>A&)*CBk>A(+<7,5>A&)B4T
,.K)K[>A34< i.,.(+&J, " K)<=2Q,.2U&)B : <=HM<=B : <=B$>7qgfS34< F ,.B4&GLN*CK : &)2U,kTC<=* F <Y>A(+&)W7,.K[* " !+<=WY>7u[,.B : >A34<=(+<��
LN*C(+< : &)2+W=*CB$>A&)B/E4*CE42t2+*CK)Ed>A&)*CBg&)2tB4*.>t(+<7,.K)K # : &)2+W=*CB$>A&)B/E4*CE42 " Ed>	, 2+3I,.(+HkW=*C(+B4<=(S6t34&)W@3|W7,.B
" <D(+<=H4(+<=2+<=B$>A< : ,.W=W=E4(A,5>A<=K # "$# K)&)B4<7,.(�>A(+&J,.B4TCE4KJ,.(�<=K)< F <=B$>A2=q�� B L ,.WY>7u >A34<D(+<=2+& : EI,.KSW7,.B
" <y&)B$>A<=(+H4(+<Y>A< : ,.2w(+<=H4(+<=2+<=B$>A&)B4T|, TC<=* F <Y>A(+&)W7,.K <=(+(+*C(=q %IE4(?>A34<=( : <Y>@,.&)K)2�W7,.B " < LN*CE4B : &)B
9 H4HM<=B : & �kV q

9 W=W=E4(A,5>A<	,.B : < �_W=&)<=B$>cB4*CB4K)&)B4<7,.(\2+34*XW@-yW7,.Hd>AE4(+&)B4Tw68,.2 : < F *CB42?>A(A,5>A< : q 9 B , : ,.Hd>A&GiC<
<Yi.,.K)EI,5>A&)*CB *.LS>A34< (+<=2+& : EI,.K 68,.2 2+34*z6tB >A* " < < 
 <=WY>A&GiC< >A*aW7,.Hd>AE4(+<g,|2+34*XW@- ,.2�6c<=K)K8,.2
,7iC*C& : B4*CB�� H43 # 2+&)W7,.K42+34*XW@-/2=q 9 K)2+*4u.>A34<8E42+<8*.LI>A34<8(A,5>A<8*.LsW@3I,.B4TC<8*.LI>A34<8<=K)< F <=B$> ,.(+<7,'68,.2
H4(+*CHM*C2+< : >A*U>A<=K)Ks&GL ,.B <=K)< F <=B$>c68,.2c&)B W=* F H4(+<=2+2+&)*CB *C( <��dHI,.B42+&)*CB q\fS34&)2cR/EI,.B$>A&G> #_F &)TC3$>
OIB : &G>A2',.H4H4K)&)W7,5>A&)*CBD&)Bk*.>A34<=(	,.(+<7,.2�,.2	,_2+& F H4K)<Q2+34*XW@- � : <Y>A<=WY>A*C(=q 9 F *C(+<Q2+*CH434&)2?>A&)W7,5>A< :
F <=W@3I,.B4&)2 F LN*C(y(+< F *ziX&)B4T B4* : <=2y2+34*CE4K : u 34*z6c<YiC<=(=u " < : <YiX&)2+< : q 0'*.>A<D,.T$,.&)B >A3I,5> >A34<
LN*XW=E42t&)2S*CBD(+< F *ziX&)B4T (+< : E4B : ,.B$>	B4* : <=2t(A,5>A34<=(S>A3I,.BD&)B42+<=(?>A&)B4T B4* : <=2=q
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9 W=W=E4(A,5>A<'<=K)K)&)Hd>A&)Wc2+*CKGiC<=(+2 3I,7iC< " <=<=B : <YiC<=K)*CHM< : >A3I,5> &)B4W=*C(+HM*C(A,5>A<86t&G>A3_,.B ,.Ed>A* F ,5>A&)W
TC(+& : , : ,.Hd>@,5>A&)*CB q � B HI,.(?>A&)W=E4KJ,.(=uX,Q>A34&)( : � *C( : <=( 2+W@34< F <�3I,.2 " <=<=B : <YiC<=K)*CHM< : 6t&G>A3 ,UK)&G>+>AK)<
, :4: &G>A&)*CBI,.K5W=*C2?>7q � BU, :4: &G>A&)*CB u7>A34<\2+W@34< F < 3I,.2 ,STC*X* : 2 F *X*.>A34&)B4T8H4(+*CHM<=(?> # u5,.B : >A34<=(+<YLN*C(+<
W7,.B " < W=* F " &)B4< : 6t&G>A3�, F E4KG>A&)TC(+& : >A<=W@34B4&)R/E4< >A*'LNE4(?>A34<=( ,.W=W=<=K)<=(A,5>A< >A34< W=*CB$iC<=(+TC<=B4W=<�� n l�� u
6t34&)W@3 &)2 K)<YL > ,.2g, LNEd>AE4(+<|6c*C(+-sq 9 K)2+*4ut, 34&G>A34<=(?>A* E4B4-/B4*z6tB H4(+* " K)< F *.LQW=* F H4Ed>A&)B4T
K)&GL >A&)B4T ,.&)(?LN*C&)K)2 68,.2 : &)2+W=*ziC<=(+< : u'2?>AE : &)< : ut,.B : (+<=2+*CKGiC< : q � > &)2_34*z6c<YiC<=( 6c*C(?>A3 LNE4(?>A34<=(
&)B$iC<=2?>A&)T$,5>A&)*CB >A* LNE4K)K # E4B : <=(+2?>@,.B : >A34<wH4(+* " K)< F q 9 B4*.>A34<=(S68, # >A*y(+<=W=*ziC<=(t>A34<Q,.W=W=E4(A,.W #
F , # " <8LN*CE4B : q�% &)BI,.K)K # u >A34< F <Y>A34* : 68,.2 ,.H4H4K)&)< : >A*QR/EI, : (+&)KJ,5>A<=(A,.KXTC(+& : 2 LN*C([6t34&)W@3y>A34<=(+<
,.(+< *CB4K # ,gLN<Y6 <��X>A(A, : <=TC(+<=<=2�*.LcLN(+<=< : * F ,7i.,.&)KJ, " K)<.q {cEd>�&G>w68,.2U2+34*z6tB >A3I,5>Q>A34<_TC(+& :
F *ziC< F <=B$>'<=K)& F &)BI,5>A< : W=* F H4K)<Y>A<=K # >A34<QW@34<=W@-.<=( " *$,.( : F * : <w&)Bg>A34<Q2+*CK)Ed>A&)*CB 6t34&)W@3D>A34<=B
,.H4HM<7,.(+< : &)B >A34<tTC(+& : &)B42?>A<7, : q[fS34&)2 &)2 ,.B_&)B$>A<=(+<=2?>A&)B4TU(+<=2+E4KG> &)By>A34<t2+<=B42+<'>A3I,5>c, : &��_W=E4KG>
H4(+* " K)< F W7,.B " <D<7,.2+&)K # (+<=2+*CKGiC< : "$# &)B$>A(+* : E4W=&)B4T , :4: &G>A&)*CBI,.K : <=TC(+<=<=2_*.L'LN(+<=< : * F uc,.B :
>A3I,5>�>A34<yTC<=B4<=(A,.K � H4E4(+HM*C2+< W=(+&G>A<=(+&J, LN*C(�TC(+& : R/EI,.K)&G> # ,.(+< B4*.>wB4<=W=<=2+2A,.(+&)K # E42+<YLNE4K o�, TC*X* :
TC(+& : : <=HM<=B : 2U*CB >A34< H4(+* " K)< F ,.B : F , # B4*.> " < : <Y>A<=( F &)B4< : 6t&G>A34*CEd>Q(+<YLN<=(+<=B4W=< >A*g>A34<
BI,5>AE4(+<Q*.LP>A34<QH4(+* " K)< F q

� By>A34&)2[2?>AE : # u$>A34<S(+<=KJ, �4,5>A&)*CB�L ,.WY>A*C( LN*C([TC(+& : F *ziC< F <=B$>\68,.2 : <Y>A<=( F &)B4< : <��dHM<=(+& F <=B��
>@,.K)K # q�%I*C(Q(+* " E42?>AB4<=2+2=u &G>Q&)2 : <=2+&)(+< : >A*D<=2?>@, " K)&)2+3 ,DH4(+<=W=&)2+< 68, # >A*kW@34*X*C2+<_&G>7u1HM*C2+2+& " K #
LN*C(U2+* F < 2?>@, " &)K)&G> # W=*CB : &G>A&)*CB *CB >A34< TC(+& : F *ziC< F <=B$>7q|fS34< : &��_W=E4KG> # W=* F <=2ULN(+* F >A34<
L ,.WY>�>A3I,5> >A34< <=R/EI,5>A&)*CB42ULN*C(�TC(+& : W=*X*C( : &)BI,5>A<=2 ,.(+<_> # H4&)W7,.K)K # B4*CB4K)&)B4<7,.(U<YiC<=B LN*C(UK)&)B4<7,.(
H4(+* " K)< F 2=uI2+*_>A3I,5>	E42+<YLNE4KPK)&)B4<7,.(S2?>@, " &)K)&G> # ,.BI,.K # 2+<=2 : * B4*.>�,.H4H4K # q80'<YiC<=(?>A34<=K)<=2+2=u >@,.-/&)B4T
, iX&)<Y6tHM*C&)B$>t>A3I,5>S6c<�,.(+<w2+*CKGiX&)B4T <=R/EI,5>A&)*CB42t*CBk, TC(+& : KJ,.& : &)Bg>A34<Q2+*CK)Ed>A&)*CBg2+HI,.W=<.us2+* F <
B4*CB4K)&)B4<7,.(\,.BI,.K # 2+&)2 F , # " < : <YiC<=K)*CHM< : q\fS34<SLNEd>AE4(+<S6c*C(+- 2+34*CE4K : &)B4W=K)E : <8>A34&)2\& F HM*C(?>@,.B$>
>A*CH4&)W.q

fS34< F <Y>A34* : W7,.B " <w,.H4H4K)&)< : >A*y,.B # > 6c* � : & F <=B42+&)*CBI,.KMHI,.(?>A&J,.K : &�
 <=(+<=B$>A&J,.KM<=R/EI,5>A&)*CB42
"$# : <=W=* F HM*C2+&)B4T &)B$>A* 3 # HM<=( " *CK)&)W ,.B : <=K)K)&)Hd>A&)Wa2+E " H4(+* " K)< F 2=q fS34< ^\E4K)<=(k<=R/EI,5>A&)*CB42=u
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6t34&)W@3a3I,7iC< " *.>A3|3 # HM<=( " *CK)&)W�,.B : <=K)K)&)Hd>A&)WwHI,.(?>A2=u ,.(+<�BI,5>AE4(A,.K)K # >A34< B4<��X>�>@,.(+TC<Y>'LN*C(t>A34<
K)<7,.2?> � 2+R/EI,.(+<=2 F <Y>A34* : q 9 K)<7,.2?> � 2+R/EI,.(+<=28B4*C( F LN*C( >A34<w^\E4K)<=(c<=R/EI,5>A&)*CB42c>A3I,5>8HM*C2+2+<=2+2+<=2',
W=<=(?>@,.&)B_B/E F " <=( *.L ,5>+>A(A,.WY>A&GiC<tH4(+*CHM<=(?>A&)<=2 3I,7iC<�,.WY>AEI,.K)K #�" <=<=B : &)2+W=*ziC<=(+< : ] ` <=< 9 H4HM<=B : & �
^ e u " Ed>'B4* B/E F <=(+&)W7,.K (+<=2+E4KG>A2',.(+<U,7i.,.&)KJ, " K)<�,5>S>A34<w>A& F <�*.LP6t(+&G>A&)B4T >A34&)2S>A34<=2+&)2=q
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9 W@3I,.K)K)<=B4TC<U&)2'>A* : <YiC<=K)*CH , F *ziX&)B4T TC(+& : F <Y>A34* : LN*C('>A34(+<=<�� : & F <=B42+&)*CBI,.K H4(+* " K)< F 2
6t34<=(+< >A34< " <=B4<YO4> *.L F *ziX&)B4TaTC(+& : 6c*CE4K : " < <=B4*C( F *CE42=u <=2+HM<=W=&J,.K)K # LN*C( : &)2+W=*CB$>A&)B/E4*CE42
2+*CK)Ed>A&)*CB42=q � B >A34(+<=< : & F <=B42+&)*CB42=uS,.2 : &)2+W=E42+2+< : &)B bc3I,.Hd>A<=( � �@u8>A<Y>A(A,.34< : (A,.K'TC(+& : 2 W7,.B
" < E42+< : u 6t34&)W@3 H4(+*ziX& : <=2QE42w6t&G>A3 2+E �_W=&)<=B$>�, F *CE4B$>Q*.Lc<��X>A(A, : <=TC(+<=<=2U*.LcLN(+<=< : * F ,.B :
L ,.W=&)K)&G> # LN*C(�TC(+& : ,.KG>A<=(A,5>A&)*CB uPL ,.W=< 2?68,.H4H4&)B4T ,.B : &)B42+<=(?>A&)B4T � : <=K)<Y>A&)B4TkB4* : <=2=q � B L ,.WY>7u\&G>
&)2 <7,.2 # >A* 2+34*z6 >A3I,5> LN*C(g, 2+& F H4K)<|K)&)B4<7,.( , : iC<=WY>A&)*CB H4(+* " K)< F >A34< (+<=2+& : EI,.K'i.,.B4&)2+34<=2
&GL[>A34< 2+*CK)Ed>A&)*CB|&)2	W=*CB42?>@,.B$>Q,.K)*CB4T *CB4< < : TC< *.L ,_>A<Y>A(A,.34< : (+*CB ,.B : >A3I,5>w< : TC< &)2	,.K)&)TCB4< :
6t&G>A3 >A34<8W@3I,.(A,.WY>A<=(+&)2?>A&)W : &)(+<=WY>A&)*CB q %IE4(?>A34<=([2?>AE : # *CB LNE4B : , F <=B$>@,.Kd<=R/EI,5>A&)*CB42[&)2[34*z6c<YiC<=(
B4<=W=<=2+2A,.( # q %I*C( B4*CB4K)&)B4<7,.( 2+34*XW@-/2=uI,UR/EI, : (A,5>AE4(+<'LN*C( F E4KJ, F E42?> " <'LN*CE4B : >A3I,5>c2A,5>A&)2?OI<=28,
!+E F HyW=*CB : &G>A&)*CB q %I*C([<=K)K)&)Hd>A&)W H4(+* " K)< F 2=uC&G>A2\,.W=W=E4(A,.W # *CB ,�O �d< : TC(+& : F E42?> " <SW=*CBdOI( F < :
OI(+2?> " <YLN*C(+<w6c< F *ziC<w>A34<QTC(+& : q

%I*CE4( : & F <=B42+&)*CBI,.KMH4(+* " K)< F 2=ud& q <.q >A& F <�� : <=HM<=B : <=B$>tH4(+* " K)< F 2=ud,.(+< !+E42?>t,.B4*.>A34<=(SW@3I,.K �
K)<=B4TC<.q$� B >A34&)2 W7,.2+<.u[LN*C(�&)B42?>@,.B4W=<.u[>A34< K)<7,.2?> � 2+R/EI,.(+<=2 F <Y>A34* : &)2�<��dHM<=WY>A< : >A*aW=(+<7,5>A<g,
W@3I,.(A,.WY>A<=(+&)2?>A&)W	TC(+& : ,.B : W=* F H4Ed>A<	>A34<�2+*CK)Ed>A&)*CB 2+& F E4KG>@,.B4<=*CE42+K # *CBg&G>c&)Bg,U>A& F <�� ,.W=W=E4(A,5>A<
F ,.B4B4<=(=q 9 T$,.&)B ud>A34<w-.< # LN<7,5>AE4(+<Q*.LP>A34< F <Y>A34* : &)2S&G>A2SK)*XW7,.K H4(+*CHM<=(?> # o F * : &GL # >A34<QTC(+& :
K)*XW7,.K)K # (+<=2+HM*CB : &)B4TQ>A*UB4*CB Z=<=(+*�(+<=2+& : EI,.K)2 ,.K)*CB4<.q 9 2 F <=B$>A&)*CB4< : <7,.(+K)&)<=(=uC&G> &)2\iC<=( # & F HM*C( �
>@,.B$> >A* : <YiC<=K)*CH ,.W=W=E4(A,5>A< K)<7,.2?> � 2+R/EI,.(+<=2P2+W@34< F <=2 " <YLN*C(+<\6c< F *ziC<\>A34< TC(+& : q � >P&)2 >A34<=(+<YLN*C(+<
: <=2+&)(+< : >A*kOI(+2?> : <YiC<=K)*CH ,D>A& F <�� ,.W=W=E4(A,5>A< K)<7,.2?> � 2+R/EI,.(+<=2 2+W@34< F <.qkfS34< : <YiC<=K)*CH F <=B$> *.L
(+<=2+& : EI,.K : &)2?>A(+& " Ed>A&)*CB|2+W@34< F <=2�LN*C(	E4B42?>A<7, : # H4(+* " K)< F 2	3I,.2 " <=TCE4Ba(+<=W=<=B$>AK # � �dn u = �Xu M P � q
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9 K)<7,.2?> � 2+R/EI,.(+<=2 2+W@34< F <	,.2 *CB4<S*.LM>A34< : &)2?>A(+& " Ed>A&)*CB 2+W@34< F <=2 2+34*CE4K : " <S6c*C(?>A3_HI,.(?>A&)W=E4KJ,.(
,5>+>A<=B$>A&)*CBD&)B >A34< : <YiC<=K)*CH F <=B$>7u4LN*C(S&G>A2S2+E4W=W=<=2+2�,.2',yB/E F <=(+&)W7,.K 2+W@34< F < F <7,.B428>A3I,5>	,.2t,
TC(+& : , : ,.Hd>@,5>A&)*CB F <Y>A34* : ,.286c<=K)K q
fS34< 2?>AE : # H4(+<=2+<=B$>A< : &)B >A34&)2Q>A34<=2+&)2�3I,.2�2+34*z6tB >A3I,5>�R/E4&G>A< & F H4(+<=2+2+&GiC< (+<=2+E4KG>A2�W7,.B

" <w* " >@,.&)B4< : "$# W=* F H4Ed>A&)B4TyTC(+& : 2S,.B : 2+*CK)Ed>A&)*CB4282+& F E4KG>@,.B4<=*CE42+K # >A34(+*CE4TC3D(+<=2+& : EI,.K F &)B��
& F &[Z7,5>A&)*CB uC<=2+HM<=W=&J,.K)K # LN*C(c2+34*XW@- � W7,.Hd>AE4(+&)B4T4uXTC&GiX&)B4T�,.K)2+*U>A34<	<��dH4KJ,.BI,5>A&)*CB42c,.2 >A*U6t3 # ,.B :
34*z6 2+E4W@3D(+<=2+E4KG>A286c<=(+<wTC<=B4<=(A,5>A< : udLN*C(c>A34< F <=W@3I,.B4&)2 F *.L >A34<�TC(+& : F *ziC< F <=B$>t&)B HI,.(?>A&)W��
E4KJ,.(=q[fS34&)28>A34<=2+&)2t3I,.2 !+E42?>t*CHM<=B4< : >A34< : *X*C(c>A*y>A34< : <YiC<=K)*CH F <=B$>'*.L ,yB4<Y6 W=KJ,.2+2S*.LPTC(+& :
, : ,.Hd>@,5>A&)*CB >A<=W@34B4&)R/E4<=2 "$# 2+34*z6t&)B4TQ>A3I,5> >A34<=(+< : *U<��d&)2?> " <Y>+>A<=( TC(+& : 2 ,.B : 2+*CK)Ed>A&)*CB42[>A3I,.B
>A34*C2+< 6c< ,.(+< W=E4(+(+<=B$>AK # W=*CB$>A<=B$>U6t&G>A3 ,.B : >A34<_(+<=2+& : EI,.K F &)B4& F &[Z7,5>A&)*CB : *X<=2UK)<7, : E42Q>A*
>A34<=2+<U(+< F ,.(+-5, " K)<�(+<=2+E4KG>A2=q
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%'<=(+<.us6c<�<��X>A<=B : >A34<UTC<=* F <Y>A(+&)W7,.K iX&)<Y6tHM*C&)B$>t>@,.-.<=Ba&)Babc3I,.Hd>A<=( � � � >A* *.>A34<=('W=KJ,.2+2+<=2
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