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ABSTRACT

Our analysis melds two traditional approaches to promoting quality.  The first is restoring

the stock of quality.  The second is curbing its flow of deterioration.  Although both approaches are

widely used in real world settings, analytic models have tended to focus on one strategy or the other.

We consider a class of problems, which we call “SFQ” problems, in which both stocks and

flows can be controlled to promote quality.  We develop our results in the context of environmental

quality, drawing on real-world examples from atomic wastes to zebra mussels.  But the lessons are

general, and we show how they apply to promoting the quality of both physical and human capital.

We first study optimal policies in the limiting cases when only abatement or restoration is

possible.  We then focus on the full SFQ world, where both approaches can be used.  We show that

the optimal policy employs both instruments.  Moreover, when combined optimally, neither strategy

takes the form it would in the absence of the other.  
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 k Ws�Yst$�j !� ��BYst��  �t`s8$t zst iBk� stI i${Ys�I F� ��{,YsZR��	

d yt��BIZ{�$Bt

qY$R }s}�� {BtR$I��R �Y� }�BAj�8 BP }�B8B�$t� JZsj$�k $t s Ikts8${ R���$t��
qY� JZsj$�k BP s %sjZ�I ��RBZ�{� I$8$t$RY�R B%�� �$8�� $� 8sk A� ��R�B��I

	

d



}��$BI${sjjk� B� �Y� }�B{�RR BP I����$B�s�$Bt 8sk A� RjBb�I� 3B� �-s8}j��
�t%$�Bt8�t�sj JZsj$�k� bY${Y b� ��}��R�t� sR s R�B{,� I$8$t$RY�R sR RBj$I
bsR�� s{{Z8Zjs��R s� s jstIhjj� qY� 4Bb BP bsR�� 8sk A� RjBb�I �Y�BZ�Y
��{k{j$t�� {B8}BR�$t�� B� bsR�� ��IZ{�$Bt� e%�t�Zsjjk� �Y� jstIhjj $R {s}}�I
stI �Y� JZsj$�k BP �Y� R$�� $R ��R�B��I� yt �Y� 8sts��8�t� BP }YkR${sj {s}$�sj�
JZsj$�k I$8$t$RY�R sR �-$R�$t� {s}$�sj I����$B�s��R stI A�{B8�R BARBj���� ytT
%�R�8�t� $t t�b {s}$�sj ��R�B��R �Y� R�B{,� 8s$t��tst{� RjBbR I�}��{$s�$Bt�
<Z8st {s}$�sj A�Ys%�R $t 8Z{Y �Y� Rs8� PsRY$Bt� Vt �t�$t��� bYBR� R,$jjR
Ys%� A�{B8� BARBj��� {st A� X��sI�I $t" �Y�BZ�Y I$R8$RRsj B� IBbtR$9$t��
stI �Ys� X��sI�T$t" {st A� I�jsk�I �Y�BZ�Y 8s$t��tst{� �&B��R� RZ{Y sR
{Bt�$tZ�I `BA ��s$t$t��

G� 8�jI �bB ��sI$�$Btsj s}}�Bs{Y�R �B }�B8B�$t� JZsj$�kU {Bt��Bjj$t�
R�B{,R stI {Bt��Bjj$t� 4BbR� qY� h�R� �t�s$jR ��R�B�$t� �Y� JZsj$�k BP s
��RBZ�{�� qY� R�{BtI $t%Bj%�R {Z�A$t� $�R I����$B�s�$Bt� Vj�YBZ�Y AB�Y
s}}�Bs{Y�R s�� b$I�jk ZR�I $t ��sj bB�jI R���$t�R� stsjk�${ 8BI�jR ��tI �B
PB{ZR Bt Bt� R��s���k B� �Y� B�Y��� 3B� �-s8}j�� }BjjZ�$BtT{Bt��Bj 8BI�jR
�k}${sjjk {Bt{�t��s�� Bt Asjst{$t� �Y� 8s��$tsj A�t�h�R stI {BR�R BP 4BbR BP
}BjjZ�$Bt� 7�B{,T{Bt��Bj 8�sRZ��R IB tB� �t��� �Y�R� 8BI�jR� B� s�� ���s��I
R�}s�s��jk� yt {Bt��sR�� 8BI�jR I�sj$t� b$�Y }YkR${sj {s}$�sj PB{ZR Bt $tT
%�R�8�t� stI �Y� R�B{, BP {s}$�sj� �s$t��tst{� ��tIR �B A� $�tB��I� B� $R
���s��I sR �-B��tBZR� VtI bY$j� X��sI�T$t" stI X8s$t��tst{�" R��s���$�R
PB� YZ8st {s}$�sj s�� b$I�jk I$R{ZRR�I� �Y�k s�� tB� {BtR$I���I �B���Y�� $t
B}�$8$9$t� 8BI�jR� yt �s{Y BP �Y�R� R���$t�R� AB�Y R�B{,R stI 4BbR {st A�
{Bt��Bjj�I �B }�B8B�� JZsj$�k� G� ��P�� �B �Y$R {jsRR BP }�BAj�8R sR X73+"
}�BAj�8R� qB Ps{$j$�s�� �-}BR$�$Bt b� PB{ZR Bt �t%$�Bt8�t�sj JZsj$�k� AZ�
�Y� j�RRBtR s�� ��t��sj� !Z� I$R{ZRR$Bt BP s}}j${s�$BtR ���Z�tR A�$�4k �B
}�B8B�$t� �Y� JZsj$�k BP }YkR${sj stI YZ8st {s}$�sj�

yt �Y� b�jjTA�Ys%�I bB�jI BP �{BtB8${R ��-�ABB,R� �Y� 8s��$tsj A�t�h�
stI {BR� {Z�%�R BP ��IZ{$t� }BjjZ�$Bt I�}�tI Btjk Bt {Z���t� JZsj$�k� stI
RjB}�� ��R}�{�$%�jk� IBbt stI Z}� V {BtR�st� j�%�j BP �t%$�Bt8�t�sj JZsj$�k
$R 8s$t�s$t�I bY��� �Y� 8s��$tsj A�t�h� BP ��IZ{$t� }BjjZ�$Bt� sI`ZR��I PB�
�Y� I$R{BZt� �s�� stI �Y� I�{sk �s�� BP �Y� R�B{,� �JZsjR �Y� 8s��$tsj {BR�
BP sAs�$t� $��d !t{� �Y� ��RBZ�{� ��s{Y�R RZ{Y s R��sIk R�s��� B}�$8sj sAs��T
8�t� �&B��R `ZR� ,��} Z} b$�Y t�� t�b s{{Z8Zjs�$Bt� yP �Y��� $R Zt{���s$t�k
sABZ� 4Bb B� I�{sk �s��R� �t%$�Bt8�t�sj JZsj$�k b$jj BR{$jjs�� s�BZtI RB8�
�JZ$j$A�$Z8 j�%�j�

qY� }BRR$A$j$�k BP ��R�B�s�$Bt R$�t$h{st�jk s&�{�R �Y� B}�$8sj 8sts��T

dqY$R $R R$8}jk �Y� Ikts8${ stsjB� �B �Y� Ps8$j$s� R�s�${ �^{$�t{k {BtI$�$Bt �Ys�
8s��$tsj A�t�h� �JZsjR 8s��$tsj {BR��
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8�t� BP s ��RBZ�{�� i�R�B�s�$Bt �k}${sjjk $t��BIZ{�R tBt{Bt%�-$�$�R $t {j�stZ}
{BR�R� Z}R���$t� �Y� R$8}j� $t���$B� RBjZ�$Bt `ZR� I�R{�$A�I� �BR� {B88Btjk�
��R�B�s�$Bt �&B��R Ys%� Y$�Y h-�I {BR�R� $t��BIZ{$t� �{BtB8$�R BP R{sj�� 3B�
�-s8}j�� Bt� 8��YBI BP {j�st$t� Z} s Ys9s�IBZR bsR�� R$�� $R �B YsZj �Y�
RB$j sbsk stI $t{$t��s�� $�� $t bY${Y {sR� �Y� {BR�R %s�k j$��j� b$�Y �Y� {BtT
{�t��s�$Bt BP �Y� {Bt�s8$tst� $t �Y� RB$j� 7$8$js�jk� �Y��� s�� Y$�Y h-�I
{BR�R $t%Bj%�I $t R{�s}$t� 9�A�s 8ZRR�jR P�B8 s bs��� $t�s,� }$}� B� YsZj$t�
Ys9s�IBZR bsR�� �B s ���s�8�t� Ps{$j$�k� !� �Y� RBZ�{� BP �Y� tBt{Bt%�-$�k
8sk A� $tR�$�Z�$BtsjU �R�sAj$RY$t� s ���Zjs�B�k ���$8�� RZ{Y sR s Ast Bt
hRY$t� $t p�B���R  st,� 8sk �t�s$j R$�t$h{st� }Bj$�${sj {BR�R�

p$%�t s tBt{Bt%�-$�k� B}�$8$9s�$Bt $R s 8B�� {B8}j�- }�B{�RR� stI
{j�stZ} 8sk }�B{��I $t s `��,k PsRY$Bt� qY� 8ZtIst� �-s8}j� BP I�R, 8�RR
$jjZR��s��R �Y� }�B{�RR� V I�R, ���R 8�RR$�� stI 8�RR$��� Zt�$j ��R�B��I b$�Y
s RZII�t AZ�R� BP {j�stZ} s{�$%$�k� V R$8$js� {k{j� {Ys�s{���$9�R {j�stZ} �PT
PB��R PB� 8stk �t%$�Bt8�t�sj }�BAj�8R� is�Y�� �Yst }��R��%� s R��sIk R�s��
Ak s{Y$�%$t� 9��B t�� 4Bb BP t�b �t%$�Bt8�t�sj AsIR� b� }��$BI${sjjk ��IZ{�
�Y� R�B{,� e-s8}j�R $t{jZI� {s}}$t� s jstIhjj� I��I�$t� s Ys�AB�� YsZj$t�
Ys9s�IBZR bsR�� �B s }��8st�t� ���s�8�t� {�t���� B� {j�s�$t� 8ZRR�jR P�B8
�Y� $t�s,� }$}� BP s p��s� Ns,�R }Bb�� }jst��

yt �Y$R }s}��� b� I�%�jB} s ��t��sj 8BI�j BP �Y� B}�$8sj 8sts��8�t� BP
ts�Z�sj ��RBZ�{�R bY�t ��R�B�s�$Bt wb$�Y �{BtB8$�R BP R{sj�D $R st B}�$Bt� VR
s A�t{Y8s�,� b� h�R� {BtR$I�� �Y� {Bt%�t�$Btsj {sR�� bY��� �Y� R�B{, {sttB�
A� {j�st�I Z} I$��{�jk� RB �Ys� sAs��8�t� $R �Y� Btjk P�sR$Aj� R��s���k� G�
�Y�t $t��BIZ{� �Y� }BRR$A$j$�k BP ��R�B�s�$Bt� G� R�s�� b$�Y �Y� R$8}j� {sR� $t
bY${Y �Y� 4Bb BP }BjjZ�$Bt $R �-B��tBZR� stI Btjk ��R�B�s�$Bt $R }BRR$Aj�� G�
RYBb �Ys� �Y$R {sR� $R PB�8sjjk �JZ$%sj�t� �B st B}�$8sjT$t%�t�B�k }�BAj�8�
stI �Y� B}�$8sj ��R�B�s�$Bt }Bj${k YsR �Y� Ps8$j$s� $t���}���s�$Bt BP st wC, XD
}Bj${k�

qY� PB{ZR BP BZ� stsjkR$R $R Bt �Y� {B8}j��� 73+ {sR�� $t bY${Y 4BbR s��
{Bt��BjjsAj� stI ��R�B�s�$Bt $R P�sR$Aj�� G� htI �Ys� bY�t AB�Y ��R�B�s�$Bt
stI sAs��8�t� s�� }BRR$Aj�� �Y� B}�$8sj }Bj${k �8}jBkR AB�Y R��s���$�R� stI
�Ys� t�$�Y�� R��s���k �s,�R �Y� PB�8 $� bBZjI $t �Y� sAR�t{� BP �Y� B�Y���
qY� Rs8� j�RRBt s}}j$�R bY�t $� $R }YkR${sj B� YZ8st {s}$�sj bYBR� JZsj$�k
$R A�$t� }�B8B��I�

qY� t�-� R�{�$Bt ��%$�bR �Y� ��j�%st� �{BtB8${R j$���s�Z��� 7�{�$Bt n
$t��BIZ{�R �Y� AsR${ 8BI�j� stI PB�8sjjk I�ht�R BZ� tB�$BtR BP sAs��8�t�
stI ��R�B�s�$Bt� 7�{�$Bt ; I�%�jB}R �Y� �Y�B���${sj ��RZj�R� stsjk9$t� �Y�
B}�$8sj }Bj${$�R $t �Y� �Y��� R{�ts�$BR I�R{�$A�I sAB%�U �Y� sAs��8�t�TBtjk
{sR�� �Y� ��R�B�s�$BtTBtjk {sR�� stI �Y� `B$t� sAs��8�t�T��R�B�s�$Bt {sR��
7�{�$Bt x $jjZR��s��R �Y�R� ��RZj�R b$�Y �-s8}j�R BP ��sjTbB�jI 73+ }�BAj�8R�

n



y� I$R{ZRR�R A�s{Y {Bt�s8$ts�$Bt� �Y� R�B�s�� stI RY$}8�t� BP s�B8${ bsR��R�
9�A�s 8ZRR�j {Bt��Bj� 8Zt${$}sj RBj$I bsR�� 8sts��8�t�� stI �Y� YstIj$t�
BP Ys9s�IBZR bsR�� s� <s�%s�I =t$%��R$�k� y� sjRB RZ���R�R YBb BZ� 8BI�j
{st A� s}}j$�I �B �Y� 8sts��8�t� BP }YkR${sj stI YZ8st {s}$�sj� 7�{�$Bt
E {Bt{jZI�R�

1 _��%$BZR j$���s�Z��

qY� j$���s�Z�� Bt �Y� �{BtB8${R BP }BjjZ�$Bt {Bt��Bj YsR PB{ZR�I sj8BR� �-T
{jZR$%�jk Bt �Y� �{BtB8${R BP �8$RR$BtR ��IZ{�$Bt� qY$R �8}YsR$R Bt sAs�$t�
�Y� 4Bb �s�Y�� �Yst {j�st$t� Z} �Y� R�B{, j�s%�R ��R�B�s�$Bt �B �Y� �t�$t���R
stI �B �Y� ��sj bB�jI� bY${Y YsR R��t 8stk bsR��R ��8B%�I� jstIhjjR {s}}�I�
stI �B-${ bsR�� R$��R ��R�B��I�1

WBt��Y�j�RR� s ��%$�b BP �Y� j$���s�Z�� Bt R�B{, }BjjZ�st�R }�B%$I�R ZR�T
PZj {Bt��-� PB� �Y$R }s}���n 7�%��sj 8BI�jR w���j��� 7}�t{�� stI ��{,YsZR��
d��d� _jBZ�I� d��1� _jBZ�I� stI O�Zt� d�M�� 78$�Y d��1D stsjk9� �Y� }�BAT
j�8 $t s ��t��sjT�JZ$j$A�$Z8 R���$t�� s���tI$t� �B �Y� ��sI�TB& A��b��t }BjT
jZ�$Bt {Bt��Bj stI {BtRZ8}�$Bt B� {s}$�sj s{{Z8Zjs�$Bt� qY�R� 8BI�jR ��tT
��sjjk sRRZ8� R��${� {Bt%�-$�k $t sAs��8�t� {BR�R� j�sI$t� �B R��sIkTR�s��
$t���$B� RBjZ�$BtR $t bY${Y �Y� 4Bb BP t�b }BjjZ�$Bt `ZR� B&R��R �Y� ts�Z�sj
I�{sk BP s{{Z8Zjs��I }BjjZ�$Bt� 7$8$js� ��RZj�R BA�s$t $t 8BI�jR �Ys� P�s8�
�Y� 8sts��8�t� BP s }s��${Zjs� }BjjZ�st� sR st B}�$8sj {Bt��Bj }�BAj�8�
b$�Y sAs��8�t� sR �Y� {YB${� %s�$sAj� w3sj, stI ��tI�jRBYt d��nD� qY�
R��sIkTR�s�� RBjZ�$Bt $R PBZtI Ak �JZs�$t� �Y� 8s��$tsj {BR� BP sAs��8�t�
b$�Y �Y� }��R�t�T%sjZ� 8s��$tsj A�t�h� BP }BjjZ�$Bt ��IZ{�$Bt�

]s}Z�B stI G$j�t wd��xD sII��RR �Y� }�BAj�8 BP {j�st$t� Z} s h-�I }BjT
jZ�$Bt R�B{,� qY�$� �-s8}j� $R Ys9s�IBZR bsR��� qY�k {BtR$I�� ��R�B�s�$Bt�
sR b� I�ht� $�� sj�YBZ�Y �Y�k sRRZ8� �Ys� {j�stZ} {BR�R s�� {Bt%�-� qY�k
htI �Ys� �Y� B}�$8sj RBjZ�$Bt R�B}R RYB�� BP {B8}j��� {j�stZ} wstI j��R ts�T

1qbB Ps{�B�R 8sk Y�j} �B �-}js$t �Y$R ���s�8�t�� 3$�R�� �Y� sZ�YB�R BP �Y�R� R�ZIT
$�R Ys%� �k}${sjjk �-s8$t�I {sR�R $t bY${Y ��R�B�s�$Bt $R �RR�t�$sjjk $tP�sR$Aj� w����� �Y�
s{{Z8Zjs�$Bt BP ����tYBZR� �sR�R $t �Y� s�8BR}Y���D� 7�{BtI� }��%$BZR 8BI�jR BP R�B{,
}BjjZ�$Bt Ys%� �8}jBk�I B}�$8sj {Bt��Bj �Y�B�k �B RBj%� �Y� {B8}j�- Ikts8${ B}�$8$9sT
�$Bt }�BAj�8� yt IB$t� RB� YBb�%��� sZ�YB�R Ys%� �k}${sjjk %$�b�I �Y� 4Bb BP }BjjZ�$Bt
w$���� �8$RR$BtRD sR �Y� {YB${� %s�$sAj�� stI �Y� R�B{, sR �Y� R�s�� %s�$sAj�� yt s R�tR��
�Y� 8��YBIBjB�k $8}BR�I �Y� I${YB�B8k A��b��t R�B{,R stI 4BbR� stI }��{jZI�I �Y�
{BtR$I��s�$Bt BP ��R�B�s�$Bt �&B��R� bY${Y $t%Bj%� I$��{� ��IZ{�$BtR $t �Y� R�B{,�

nV }Z�� R�B{, wsR B}}BR�I �B 4BbD }BjjZ�st� $R Bt� �Ys� }��R$R�R $tI�ht$��jk $t �Y�
�t%$�Bt8�t�� �B�� ��t��sjjk� b� ZR� �Y� ���8 XR�B{," B� Xs{{Z8Zjs�$t�" }BjjZ�st� �B
��P�� �B s }BjjZ�st� PB� bY${Y t�b 4BbR BZ�}s{� I�{sk� e-s8}j�R $t{jZI� s�8BR}Y��${
����tYBZR� �sR�R stI Ys9s�IBZR bsR���

;



Z�sj I���sIs�$Bt ht$RY �Y� }�B{�RRD� sR jBt� sR bY�t }BjjZ�$Bt s}}�Bs{Y�R
9��B RB IB�R $�R 8s��$tsj Is8s���

_Y$jj$}R stI ��{,YsZR�� wd��MD s��Z� �Ys� ��R�B�s�$Bt �&B��R �k}${sjjk
$t%Bj%� XI�R�$ts�$BtTI�$%�t {BR�R�" st �-���8� {sR� BP �{BtB8$�R BP R{sj��
*�R�$ts�$BtTI�$%�t {BR�R I�}�tI }�$8s�$jk Bt �Y� Zj�$8s�� j�%�j BP �t%$�BtT
8�t�sj JZsj$�k� �s�Y�� �Yst �Y� $t$�$sj j�%�j BP �t%$�Bt8�t�sj JZsj$�k wB� �Y�
s8BZt� BP {j�stZ} t��I�ID� yt RZ{Y {sR�R� B}�$8sj {j�stZ} IB�R tB� PBjjBb
�Y� ZRZsj X8s��$tsj A�t�h� �JZsjR 8s��$tsj {BR�" }��R{�$}�$Bt� _Y$jj$}R stI
��{,YsZR��� YBb�%��� ���s� �Y� ��R�B�s�$Bt }�BAj�8 $t s R�s�${� Bt�T�$8�T
Btjk R���$t�� qY�$� stsjkR$R sII��RR�R �Y� JZ�R�$BtU XqY� }BjjZ�$Bt $R �Y����
B� }BRR$Ajk s{{Z8Zjs�$t�� bYs� RYsjj b� IB2" qY$R }s}�� A��$tR P�B8 �Y�
}��8$R� �Ys� }BjjZ�st�R b$jj {Bt�$tZ� �B s��$%� $t �Y� PZ�Z���

n �BI�j P�s8�bB�,

yt �Y$R R�{�$Bt� b� {BtR��Z{� s 8BI�j BP �t%$�Bt8�t�sj I���sIs�$Bt stI
s8�j$B�s�$Bt �Ys� sjjBbR ZR �B stsjk9� B}�$8sj sAs��8�t� stI ��R�B�s�$Bt
}Bj${$�R� V� �Y$R j�%�j BP sAR��s{�$Bt� b� Ys%� $t 8$tI s ��t��sj$9�I �t%$�BtT
8�t�sj ��RBZ�{� b$�Y s XJZsj$�k" j�%�j �Ys� {Yst��R B%�� �$8�� yt �Y� {sR�
BP s{{Z8Zjs�$t� bsR��� PB� �-s8}j�� �Y� JZsj$�k 8$�Y� A� 8�sRZ��I Ak �Y�
%BjZ8� BP bsR��U �Y� R8sjj�� �Y� s8BZt�� �Y� Y$�Y�� �Y� j�%�j BP �t%$�BtT
8�t�sj JZsj$�k�; G� ��}��R�t� �Y� JZsj$�k BP �Y� �t%$�Bt8�t�sj ��RBZ�{� s�
�$8� 0 Ak s ��sj tZ8A�� ?0� Ns���� %sjZ�R BP ?0 ��}��R�t� 8B�� I�R$�sAj�
R�s��R� G� tB�8sj$9� �Y� $t$�$sj JZsj$�k j�%�j �B A� �JZsj �B 9��B� RB �Ys�
?( ) (� stI b� RYsjj A� bB�,$t� 8BR�jk b$�Y t��s�$%� %sjZ�R PB� ?�x

V}s�� P�B8 stk �&B��R BP s ��RBZ�{� 8sts���� �bB }�B{�RR�R s{�$t� $t
B}}BR$�� I$��{�$BtR s&�{� �Y� j�%�j BP �t%$�Bt8�t�sj JZsj$�kU Bt�B$t� Is8s��
�B �Y� ��RBZ�{� stI ts�Z�sj ��{B%��k }�B{�RR�R� RZ{Y sR �Y� I�{sk BP �Y�
s{{Z8Zjs��I }BjjZ�$Bt R�B{,� qB {s}�Z�� AB�Y �&�{�R� b� 8BI�j �Y� }�B{�RR
BP $t`Z�k B� Is8s�� �B �Y� ��RBZ�{� sR s �stIB8 %s�$sAj� b$�Y I�$P�� qY�
s8BZt� BP Is8s�� $t{Z���I Z} �B �$8� 0� I�tB��I Ak F0� $R sRRZ8�I �B PBjjBb
s  �Bbt$st 8B�$Bt b$�Y I�$P� �s��  k (� %s�$st{� �s�� �1� stI F( ) (�

;WB�� �Ys� b� ZR� XJZsj$�k" �B I�tB�� �Y� R�s�� BP �Y� ��RBZ�{�U PB� �-s8}j�� $� 8sk
8�sRZ�� YBb 8Z{Y }BjjZ�$Bt YsR s{{Z8Zjs��I� <Bb �Y� JZsj$�k BP s ��RBZ�{� $R %sjZ�I
b$jj A� {s}�Z��I $t �Y� Z�$j$�k PZt{�$Bt�

x!P {BZ�R�� �Y� R�s�� ? {st A� }BR$�$%� sR b�jj u �Y� R�s�� �%Bj%�R s{{B�I$t� �B s
R�B{YsR�${ }�B{�RR� stI 8sk $8}�B%� sR b�jj sR I����$B�s���  Z� R$t{� b� s�� {Bt{��t�I
}�$8s�$jk b$�Y I����$B�s�$Bt� stI b� tB�8sj$9� ? ) ( �B A� BZ� R�s��$t� }B$t�� t��s�$%�
%sjZ�R PB� ? b$jj A� BP }�$8s�k $t����R��

x



<�t{�� Is8s��R �%Bj%� s{{B�I$t� �B

F0 )  0� �j0,wdD

bY��� j0 PBjjBbR s R�stIs�I  �Bbt$st 8B�$Bt� yt�Z$�$%�jk�  {st A� �YBZ�Y�
BP sR �Y� Xs%��s��" �s�� BP $t`Z�k �B �Y� ��RBZ�{�U PB� �-s8}j�� �Y� s%��s��
4Bb BP }BjjZ�$Bt 8$tZR �Y� ts�Z�sj I�{sk BP �-$R�$t� }BjjZ�$Bt� qY� �stIB8
���8 $t �JZs�$Bt wdD {s}�Z��R �stIB8 %s�$s�$BtR $t �Y� }�B{�RR�R BP Is8s��
stI ts�Z�sj ��{B%��k� V{{Z8Zjs��I Is8s��R ��IZ{� �t%$�Bt8�t�sj JZsj$�k
?0� VAR�t� 8�sRZ��R �Ys� ��IZ{� �Y� 4Bb BP Is8s�� B� ��R�B�� �Y� ��RBZ�{��
JZsj$�k s� �$8� 0 $R ?0 ) � 0L �j03

G� sRRZ8� �Ys� RB{$��k:R A�t�h� P�B8 �Y� ��RBZ�{� s� stk }B$t� $t �$8�
I�}�tIR Btjk Bt �Y� j�%�j BP �t%$�Bt8�t�sj JZsj$�k� qYZR� s� �$8� 0 RB{$��k
I��$%�R s 4Bb BP Z�$j$�k `w?0D P�B8 �Y� s%s$jsA$j$�k BP �Y� ��RBZ�{��E G�
sRRZ8� �Ys� �Y� RB{$sj �s�� BP �$8� }��P���t{� $R 
 k (� G� PZ��Y�� sRRZ8�
�Ys� �Y� Z�$j$�k PZt{�$Bt YsR �Y� PBjjBb$t� }�B}���$�R�

VRRZ8}�$Bt d qY� Z�$j$�k PZt{�$Bt ` $R �b${� {Bt�$tZBZRjk I$&���t�$sAj��
b$�Y ` c (� `I k (� `II c (� stI `I ZtABZtI�I sAB%�� 3Z��Y��8B���
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$R ht$�� PB� sjj ?�

WB�� �Ys� bY�t �t%$�Bt8�t�sj JZsj$�k $R j�RR �Yst 9��B� RB $R Z�$j$�k� �Y�
Z�$j$�k PZt{�$Bt {st A� �YBZ�Y� BP sR �Y� t��s�$%� %sjZ� BP s {Bt%�- jBRR
PZt{�$Bt��

n�d VAs��8�t� _Bj${$�R

G� I�ht� sAs��8�t� sR s ��IZ{�$Bt $t �Y� �s�� BP $t`Z�k �B �Y� ��RBZ�{��
yt BZ� 73+ P�s8�bB�,� sAs��8�t� {B���R}BtIR �B 4Bb {Bt��Bj� etITBPT}$}�
{Bt��BjR Bt }BjjZ�$Bt �8$RR$BtR stI {Yst��R $t �Y� }�BIZ{�$Bt }�B{�RR �Ys�
��IZ{� }BjjZ�$Bt s�� AB�Y PB�8R BP sAs��8�t��

EG� $�tB�� $RRZ�R RZ{Y sR }B}Zjs�$Bt ��Bb�Y B� {Yst��R $t $t{B8�� bY${Y {BZjI 8s,�
�Y� Z�$j$�k PZt{�$Bt �$8�TI�}�tI�t�� G$�Y s ��Bb$t� }B}Zjs�$Bt� PB� �-s8}j�� Bt� 8$�Y�
R{sj� �Y� Z�$j$�k PZt{�$Bt �B �Y� R$9� BP �Y� }B}Zjs�$Bt� RB �Ys� �Y� sARBjZ�� %sjZ� BP �Y�
wt��s�$%�D Z�$j$�k sRRB{$s��I b$�Y s �$%�t j�%�j BP �t%$�Bt8�t�sj Is8s�� wt��s�$%� JZsj$�kD
bBZjI $t{��sR� B%�� �$8�� yP sAs��8�t� {BR�R ��8s$t�I {BtR�st�� �Y� B}�$8sj j�%�j BP
sAs��8�t� s� s �$%�t j�%�j BP �t%$�Bt8�t�sj JZsj$�k bBZjI $t{��sR� B%�� �$8�� !t �Y�
B�Y�� YstI� b� 8$�Y� �-}�{� �Ys� sAs��8�t� {BR�R stI �Y� I�$P� �s��  8$�Y� A� ���s���
PB� s js���� }B}Zjs�$Bt }�BIZ{$t� 8B�� bsR���

�<s%$t� s Z�$j$�k PZt{�$Bt b$�Y %sjZ�R j�RR �Yst 9��B R$8}j$h�R tB�s�$Bt� bY$j� j���$t�
ZR R�$jj I$R{ZRR ��RZj�R $t ���8R BP Xt�� A�t�h�R�" stI RB Bt� !P {BZ�R�� sII$t� s RZ$�sAj�
{BtR�st� ���8 �B �Y� Z�$j$�k PZt{�$Bt bBZjI 8s,� �Y� %sjZ�R BP �Y� Z�$j$�k PZt{�$Bt }BR$�$%�
B%�� 8BR� BP $�R �st��� stI bBZjI tB� s&�{� �Y� ��RZj�R�
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qY� ��RBZ�{� 8sts���:R }�BAj�8 $R �B I����8$t� �Y� B}�$8sj sAs��8�t�
�s���M VAs�$t� s� �s�� yw?0D ��IZ{�R �Y� 8�st �s�� BP $t`Z�k P�B8  �B
 � yw?0D� G� sRRZ8� �Ys� �Y� sAs��8�t� �s�� {sttB� �-{��I RB8� ht$��
{�$j$t� �y� qYs� $R� $tht$�� sAs��8�t� $R sRRZ8�I �B A� $8}BRR$Aj�� bY��Y��
PB� }YkR${sj ��sRBtR w$� {sttB� A� s{Y$�%�I Ak �-$R�$t� ��{YtBjB�$�RD B� AZIT
���s�k Bt�R w�Y� {BR� BP $tht$�� sAs��8�t� �-{��IR �Y� ��RBZ�{�R s%s$jsAj�D�
qY$R sRRZ8}�$Bt $R $t%B,�I PB� ��{Yt${sj ��sRBtR� stI $R tB� t�{�RRs�k PB�
BZ� ��RZj�R�� yt BZ� I$R{ZRR$Bt BP B}�$8sj }Bj${$�R� $t 7�{�$Bt ; BP �Y� }s}���
b� sjRB sRRZ8� �Ys� �Y� {�$j$t� �y $R ���s��� �Yst �Y� 8�st 4Bb �s��  � qYZR
�Y� 8sts��� {st� $P RY� b$RY�R� 8s$t�s$t s R��sIk R�s�� $t �-}�{�s�$Bt Ak
R���$t� y )  �

Vt sAs��8�t� }Bj${k $R s 8s}}$t� y U _ )� >(, yH P�B8 �Y� R�� BP ��sj
tZ8A��R w�Y� }BRR$Aj� %sjZ�R BP �Y� R�s�� ?D �B �Y� $t���%sj >(, �yH w�Y� P�sR$Aj�
j�%�jR BP sAs��8�t�D� qYZR st sAs��8�t� }Bj${k R}�{$h�R �Y� sAs��8�t� j�%�j
sR s PZt{�$Bt BP �Y� R�s�� ?�d( =tI�� st sAs��8�t� }Bj${k y� �Y� R�s�� BP

MG� ZR� �Y� ���8 X8sts���" �B ��P�� �B �Y� }��RBt wB� I�}s��8�t�D ��R}BtR$Aj� PB�
I����8$t$t� sAs��8�t� stI ��R�B�s�$Bt� 7Z{Y s X8sts���" 8sk tB� s{�Zsjjk {Bt��Bj
�Y� ��RBZ�{� I$��{�jk� AZ� �s�Y�� 8sk A� s ���Zjs�B� bYB I����8$t�R �Y� $I�sj sAs��8�t�
stI\B� ��R�B�s�$Bt }Bj${k stI �Y�t �8}jBkR s }Bj${k $tR��Z8�t� wI$��{� {Bt��BjR� R�stIs�IR�
�s-�R� ��{�D �B ��� �Ys� }Bj${k s{Y$�%�I�

�qY� sRRZ8}�$Bt BP s {�$j$t� Bt sAs��8�t� R$8}j$h�R �Y� }�BBP �Ys� st B}�$8sj sAs��T
8�t� }Bj${k �-$R�R� 7B8�bYs� jBBR�jk� �Y� ��{Yt${sj {Ysjj�t�� $R �Ys� sjjBb$t� sAs��8�t�
�B A� ZtABZtI�I {BZjI� $t }�$t{$}j�� j�sI �B R$�Zs�$BtR bY��� tB }Bj${k $R B}�$8sj w$���� Bt�
{st sjbskR IB A����� Ak {YBBR$t� s Y$�Y�� j�%�j BP sAs��8�t�D� i�JZ$�$t� �Ys� sAs��8�t�
A� ABZtI�I Ak s {BtR�st�� sR b� Ys%� IBt� Y���� �tRZ��R �Y� �-$R��t{� BP st B}�$8sj
sAs��8�t� }Bj${k�
yt Ps{�� PB� �Y� }�BAj�8 {BtR$I���I Y���� st B}�$8sj sAs��8�t� }Bj${k {st A� RYBbt �B

�-$R� �%�t $P b� sjjBb sAs��8�t� �B A� ZtABZtI�I� yt �Y� sAs��TBtjk {sR�� �Y� {Bt{s%$�k
BP �Y� %sjZ� PZt{�$Bt stI �Y� {Bt%�-$�k BP �Y� sAs��8�t� {BR� PZt{�$Bt s�� RZ^{$�t� �B
�tRZ�� �Ys� $tht$�� sAs��8�t� b$jj t�%�� A� B}�$8sj� yt �Y� sAs��TstIT��R�B�� {sR�� $t
bY${Y �Y� %sjZ� PZt{�$Bt YsR s {Bt%�- ���$Bt� $� $R sjRB }BRR$Aj� wAZ� 8B�� {B8}j${s��ID �B
RYBb �Ys� �Y� R�{BtI I��$%s�$%� BP �Y� sAs��8�t� {BR� PZt{�$Bt $R ���s��� �Yst �Y� R�{BtI
I��$%s�$%� BP �Y� %sjZ� PZt{�$Bt� s� j�sR� PB� RZ^{$�t�jk Y$�Y �s��R BP sAs��8�t�� qY$R
�Zj�R BZ� �Y� }BRR$A$j$�k BP $tht$�� sAs��8�t� A�$t� B}�$8sj $t �Y� sAs��TstIT��R�B�� {sR�
sR b�jj�
yt stk {sR�� �Y� sRRZ8}�$Bt BP s {�$j$t� Bt sAs��8�t� YsR j$��j� }�s{�${sj $8}B��� A�{sZR�

�Y� {�$j$t� {st sjbskR A� R�� Y$�Y �tBZ�Y �Ys� �Y� }�BAsA$j$�k $� A$tIR $R %st$RY$t�jk R8sjj�
d(G� s�� $8}j${$�jk {Btht$t� �Y� 8sts���:R }�BAj�8 �B �Ys� BP {YBBR$t� �Y� B}�$8sj

R�s�$Bts�k }Bj${k� $t bY${Y �Y� {YB${� BP sAs��8�t� $R s PZt{�$Bt BP �Y� R�s��� Vt sj���ts�$%�
s}}�Bs{Y bBZjI A� �B 8s,� �Y� 8sts���:R }�BAj�8 Bt� BP {YBBR$t� st B}�$8sj R�B{YsR�${
}�B{�RR \y0i 8�sRZ�sAj� b$�Y ��R}�{� �B �Y� hj��s�$Bt ��t��s��I Ak \j0i� <Bb�%��� Bt�
{st RYBb �Ys� RZ{Y st B}�$8sj }�B{�RR {st A� }�BIZ{�I Ak j���$t� y0 ) yw?0D� qYZR BZ�
sRRZ8}�$Bt �Ys� �Y� 8sts��� {YBBR�R �Y� A�R� s8Bt� �Y� R�� BP R�s�$Bts�k }Bj${$�R IB�R
tB� s&�{� �Y� }�s{�${sj $8}j${s�$BtR BP �Y� stsjkR$R�
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qY� ��RBZ�{� 8sts��� Ps{�R �Y� {jsRR${ ��sI�TB& A��b��t �Y� A�t�h�R BP

Y$�Y�� �t%$�Bt8�t�sj JZsj$�k stI �Y� {BR�R BP s{Y$�%$t� $��

VRRZ8}�$Bt 1 qY� sAs��8�t� {BR� PZt{�$Bt � U >(, D $R �b${� {Bt�$tZBZRjk
I$&���t�$sAj� b$�Y � � (� �w(D ) (� stI �II � 6 PB� RB8� 6 k (�

p$%�t st sAs��8�t� }Bj${k y stI st $t$�$sj R�s�� ?� �Y� �-}�{��I I$RT
{BZt��I Z�$j$�k B%�� st $tht$�� YB�$9Bt {st A� b�$���t sR
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G� sRRZ8� �Ys� �Y� 8sts��� b$RY�R �B {YBBR� st sAs��8�t� }Bj${k �Ys�
8s-$8$9�R �Y$R �-}�{�s�$Bt R$8Zj�st�BZRjk PB� sjj ?�

n�1 i�R�B�s�$Bt _Bj${$�R

W�-�� {BtR$I�� s R���$t� $t bY${Y sAs��8�t� $R tB jBt��� st B}�$Bt� AZ�
$tR��sI $� $R }BRR$Aj� �B ��R�B�� �Y� ��RBZ�{�� 3B� �-s8}j�� �Y� 8sts��� BP
s }BjjZ��I R����{Y BP {BsR�j$t� 8sk A� ZtsAj� �B }��%�t� st B{�st %�RR�j
P�B8 �8}�k$t� $�R A$j�� B&RYB��� AZ� {st ��}j�t$RY �Y� RstI Bt �Y� A�s{Y�dd

7$8$js�jk� �Y� {sZR�R BP A�s{Y ��BR$Bt B� R$j� AZ$jITZ} $t s Ys�AB� 8sk A�
ts�Z�sj stI BZ�R$I� �Y� 8sts���:R {Bt��Bj� ��R�B�s�$Bt 8sk A� �Y� Btjk
��8�Ik s%s$jsAj��

yt BZ� 73+ P�s8�bB�,� ��R�B�s�$Bt {B���R}BtIR �B st XsjjTs�TBt{�" {j�stZ}
�Ys� s&�{�R �Y� R�B{, BP �t%$�Bt8�t�sj JZsj$�k I$��{�jk� �s�Y�� �Yst Ak ��T
IZ{$t� �Y� 4Bb BP }BjjZ�st�R� yt }s��${Zjs�� P�B8 stk R�s�� ?0� �Y� 8sts���
8sk {YBBR� �B ��R�B�� �Y� ��RBZ�{� �B �Y� R�s�� ? ) (�d1 N���$t� +7 I�tB��
�Y� 7�Y �$8� s� bY${Y �Y� ��RBZ�{� $R ��R�B��I� �Y� R�s�� s� �$8� 0 $R �$%�t
Ak ?0 ) � 0L �j0 ��
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G� sRRZ8� �Ys� �Y��� $R s }BR$�$%� h-�I {BR� BP ��R�B�s�$Bt� stI 9��B
8s��$tsj {BR�R� qYZR �Y� ��R�B�s�$Bt {BR� $R $tI�}�tI�t� BP �Y� R�s��$t�T
}B$t� BP ��R�B�s�$Bt�

ddqYZR �-B��t�$�k 8sk A� IZ� �B `Z�$RI${�$Btsj ABZtIs�$�R �s�Y�� �Yst $t��$tR${ }�B}T
���$�R BP �Y� ��RBZ�{�� qY� I����� BP $tR�$�Z�$Btsj R�}s�s�$Bt $R {j�s�jk s PZt{�$Bt BP R{sj�U
A�s{Y }BjjZ�$Bt �Ys� $R �-B��tBZR P�B8 �Y� }B$t� BP %$�b BP s jB{sj {BsR�sj }jstt�� 8sk
A� �tIB��tBZR $t �Y� {Bt��-� BP st $t���ts�$Btsj B{�stTIZ8}$t� }�B�B{Bj�
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3$�Z�� dU !}�$8sj sAs��8�t� }Bj${$�R b$�Y stI b$�YBZ� �Y� }BRR$A$j$�k BP
��R�B�s�$Bt�

P�sR$Aj�� �Y� sAs��8�t� �s�� PsjjR sjj �Y� bsk �B 9��B s� �Y� ��R�B�s�$Bt ��$����
}B$t� ?� qY$R PBjjBbR P�B8 �Y� {Bt�$tZ$�k BP �Y� h�R� I��$%s�$%� BP �Y� %sjZ�
PZt{�$Bt� O Iw?D� B� �Y� XR8BB�YT}sR�$t�" {BtI$�$Bt w��kjB%� d�M(D�  �{sZR�
��R�B�s�$Bt b$jj �s,� }js{� s� stk ? c ?, �Y� %sjZ� PZt{�$Bt Ow?D $R {BtR�st�
A�jBb ?� stI �YZR $�R I��$%s�$%� $R 9��B� qY� R8BB�YT}sR�$t� {BtI$�$Bt $8T
}j$�R �Ys� O Iw?D �B�R {Bt�$tZBZRjk �B 9��B sR ? �B�R �B ?� 7$t{� sAs��8�t�
$R {YBR�t �B 8s-$8$9� �Y� Xt�� A�t�h�R" PZt{�$Bt� W?wRD ) RO Iw?D � �wRD�
sAs��8�t� 8ZR� �B �B 9��B sR ? �B�R �B ?�

qY� R8BB�YT}sR�$t� {BtI$�$Bt $R $t�Z$�$%�� GY�t �Y� ��RBZ�{� JZsj$�k $R
s� B� A�jBb �Y� ��R�B�s�$Bt }B$t� ?� sAs��8�t� A�$t�R 9��B A�t�h�R� A�{sZR�
�Y� R�s�� b$jj A� ��R�B��I �B ? ) ( stkbsk�1x qY� R8BB�YT}sR�$t� {BtI$�$Bt
$8}j$�R �Ys� sR �Y� JZsj$�k BP �Y� ��RBZ�{� s}}�Bs{Y�R �Y� ��$���� }B$t� ?�
�Y� A�t�h�R P�B8 sAs��8�t� 8ZR� I�{j$t� R8BB�Yjk �B 9��B� yP �Y� A�t�h�R
I�{j$t� �B 9��B� YBb�%��� �Y� {BR�R 8ZR� IB �Y� Rs8�� qYZR sAs��8�t� 8ZR�
�B �B 9��B sR b�jj�

3$�Z�� 1 RYBbR �Y� {B���R}BtI$t� %sjZ� PZt{�$BtR O stI KO � sjBt� b$�Y
�Y� %sjZ� PZt{�$Bt $t �Y� ��R�B��TBtjk {sR��  �{sZR� �Y� sAR�t{� BP ��R�B�sT

1xi�{sjj �Ys� RO Iw?D {st A� �YBZ�Y� BP sR �Y� A�t�h� P�B8 sAs�$t� s� �s�� R bY�t �Y�
R�s�� $R ?�

dM
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3$�Z�� 1U zsjZ� PZt{�$BtR PB� �Y� sAs��uBtjk� ��R�B��uBtjk� stI sAs��ustIu
��R�B�� {sR�R�

�$Bt B� sAs��8�t� sR st B}�$Bt ��}��R�t�R s {BtR��s$t� Bt �Y� 8sts���� �Y�
%sjZ� PZt{�$BtR $t �Y� sAs��TBtjk stI ��R�B��TBtjk {sR�R j$� A�jBb �Y� %sjZ�
PZt{�$Bt $t �Y� {B8A$t�I sAs��TstIT��R�B�� {sR��

3$�Z�� n $jjZR��s��R �Y� B}�$8sj sAs��8�t� PZt{�$BtR PB� �Y��� %sjZ�R BP
�Y� 8�st 4Bb �s��  � qY� %���${sj s-$R 8�sRZ��R �Y� P�s{�$Bt BP 8�st 4Bb
sAs��I� stI �Y� YB�$9Bt�sj s-$R 8�sRZ��R ��RBZ�{� JZsj$�k ?� yP 4BbR s��
jBb Bt s%��s�� w�Y� I�$P� �s��  $R R8sjjD� �Y� B}�$8sj sAs��8�t� �s�� b$jj
�$R� sAB%� 8�st 4Bb PB� RB8� �st�� BP ?� `ZR� sR $� IB�R bY�t sAs��8�t�
$R �Y� Btjk B}�$Bt� yt �Y$R {sR�� yw?D )  s� �bB }B$t�RU ?	 stI ?		�1E qY�
Y$�Y�� %sjZ�� ?	� $R s R�sAj� �-}�{�s�$Bt �JZ$j$A�$Z8� !t{� �Y� JZsj$�k BP �Y�
��RBZ�{� Y$�R ?	� $� b$jj ��tI �B BR{$jjs�� s�BZtI �Ys� j�%�j PB� R8sjj }���Z�T
As�$BtR $t �Y� 4Bb BP Is8s��R� 78sjj R�B{YsR�${ $t{��sR�R $t �Y� 4Bb sAB%�

1Eyt Ps{�� PB� RB8� 4Bb �s�� �Y� B}�$8sj sAs��8�t� PZt{�$Bt b$jj A� �st��t� �B �Y�
YB�$9Bt�sj j$t� s�  � yt �Y$R {sR�� yw?D )  s� s R$t�j� %sjZ� BP ?� stI �Y�t PsjjR As{, �B
9��B� qY� ��RZj�$t� X�-}�{�s�$Bt �JZ$j$A�$Z8" ?	 $R �Y�t R�sAj� P�B8 �Y� �$�Y� AZ� tB� �Y�
j�P�� 3B� ? k ?	� sAs��8�t� b$jj A� jBb�� �Yst  stI �Y� R�s�� b$jj ��tI �B ���Z�t �B ?	�
3B� ? c ?	 sAs��8�t� b$jj sjRB A� j�RR �Yst  � $8}jk$t� �Ys� $t �-}�{�s�$Bt �Y� JZsj$�k
j�%�j b$jj I�{j$t� �B �Y� ��$���� j�%�j PB� ��R�B�s�$Bt�
qY� 4Bb �s�� j�sI$t� �B �Y$R XAB�I��j$t� {sR�" $R 8s�,�I Ak �Y� %���${sj IB���I j$t� $t

3$�Z�� x A�jBb�

d�
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3$�Z�� nU 3�s{�$Bt BP 4Bb sAs��I sR s PZt{�$Bt BP JZsj$�k� PB� �Y��� 4Bb
�s��R�

 b$jj j�sI �B {BZt���%s$j$t� $t{��sR�R $t sAs��8�t�� `ZR� sR R8sjj I�{��sR�R
$t �Y� 4Bb b$jj $tIZ{� sAs��8�t� j�RR �Yst  � WBt��Y�j�RR� �Y� }BRR$A$j$�k
BP ��R�B�s�$Bt R�$jj s&�{�R �Y� BZ�{B8�� 7$t{� �Y� B}�$8sj sAs��8�t� �s��
$R jBb�� �Yst $P ��R�B�s�$Bt b��� tB� st B}�$Bt� �Y� �-}�{�s�$Bt �JZ$j$A�$Z8
B{{Z�R s� s jBb�� j�%�j BP JZsj$�k� �B��B%��� s js��� 4Bb BP Is8s��R {st
Z}R�� �Y$R �JZ$j$A�$Z8� yt }s��${Zjs�� $P �Y� ��RBZ�{� JZsj$�k PsjjR A�jBb ?		�
B}�$8sj sAs��8�t� PsjjR A�jBb �Y� 8�st 4Bb  � yP �Y$R Ys}}�tR� �Y� JZsj$�k
j�%�j w$t �-}�{�s�$BtD I����$B�s��R R��sI$jk �B �Y� ��$���� j�%�j ?� bY�t{� �Y�
��RBZ�{� $R ��R�B��I�

qY� s%s$jsA$j$�k BP ��R�B�s�$Bt {st sjRB {Yst�� �Y� B}�$8sj sAs��8�t�
}Bj${k $t s 8B�� PZtIs8�t�sj bsk� 7$t{� y	w?D $R tB jBt��� 8BtB�Bt${ bY�t
��R�B�s�$Bt $R }BRR$Aj�� sAs��8�t� t��I tB� �$R� sAB%�  � �YZR st �-}�{�s�$Bt
�JZ$j$A�$Z8 8sk tB� �-$R�� yt �Y$R {sR�� s� sjj %sjZ�R BP ? sAB%� ?� sAs��T
8�t� 8���jk RjBbR u AZ� IB�R tB� Ysj� u �Y� t�� 4Bb BP Is8s��R� is�Y��
�Yst 8s$t�s$t$t� JZsj$�k s� s {���s$t j�%�j� �Y� B}�$8sj }Bj${k j��R Is8s��R
s{{Z8Zjs�� B%�� �$8� Zt�$j �Y� ��$���� j�%�j $R ��s{Y�I� stI �Y�t ��R�B��R �Y�
��RBZ�{�� qY$R b$jj B{{Z� $P s%��s�� 4BbR s�� Y$�Y w�Y� I�$P� �s��  $R js���D�
GY�t �Y� 8�st 4Bb �s�� $R Y$�Y� �Y� {BR� BP B&R���$t� $� b$�Y sAs��8�t�
$R Y$�Y sR b�jj� V� �Y� Rs8� �$8�� Y$�Y 4BbR 8�st �Ys� ��R�B�s�$Bt b$jj A�

1(



8B�� P��JZ�t�� Bt s%��s��� RB �Ys� Is8s��R b$jj }��R$R� $t �Y� �t%$�Bt8�t�
PB� s RYB���� }��$BI BP �$8� A�PB�� A�$t� {j�st�I Z}� <�t{� s� Y$�Y�� 4Bb
�s��R� ��R�B�s�$Bt $R �8}jBk�I 8B�� ��js�$%� �B sAs��8�t��

qYZR� bY�t 4BbR s�� jBb� sAs��8�t� �-{��IR �Y� s%��s�� 4Bb B%�� RB8�
%sjZ�R BP ?� }�BIZ{$t� st �-}�{�s�$Bt �JZ$j$A�$Z8 s� �Y� }B$t� bY��� sAs��T
8�t� �JZsjR �Y� 8�st 4Bb� Vj�YBZ�Y ��R�B�s�$Bt b$jj B{{Z� $P JZsj$�k PsjjR
Ps� �tBZ�Y� b� s�� JZ$�� Ztj$,�jk �%�� �B ��s{Y �Ys� ���$Bt� V� Y$�Y�� 4Bb
�s��R� sAs��8�t� $R sjbskR j�RR �Yst �Y� s%��s�� 4Bb� stI tB �-}�{�s�$Bt
�JZ$j$A�$Z8 �-$R�R�1� 3B� jBb 4Bb �s��R� �Y�t� b� 8sk Rsk �Ys� sAs��8�t�
$R �Y� X}�$t{$}sj R��s���k�" 3B� Y$�Y 4Bb �s��R� ��R�B�s�$Bt $R �Y� }�$t{$}sj
R��s���k�  Z� $t AB�Y {sR�R� �Y� }��R�t{� BP Bt� R��s���k s&�{�R �Y� ZR� BP
�Y� B�Y���

3$�Z�� ; RYBbR 8B�� I$��{�jk YBb �Y� $8}B��st{� BP sAs��8�t� ��js�$%�
�B ��R�B�s�$Bt %s�$�R b$�Y �Y� 4Bb �s��� qY� YB�$9Bt�sj s-$R 8�sRZ��R �Y�
4Bb �s��� qY� %���${sj s-$R 8�sRZ��R �Y� �$8�Ts%��s��I �s�� BP sAs��8�t�
sR s P�s{�$Bt BP �Y� 4Bb BP Is8s��R� B� w�JZ$%sj�t�jkD �Y� P�s{�$Bt BP �B�sj
Is8s��R �Ys� $R {j�st�I Z} Ak sAs��8�t� �s�Y�� �Yst ��R�B�s�$Bt� qYZR PB� s
�$%�t 4Bb �s��� �Y� Y�$�Y� BP �Y� {Z�%� ��}��R�t�R �Y� P�s{�$Bt BP {j�stZ} IZ�
�B sAs��8�t�� qY� ��8s$tI�� BP �Y� {j�stZ}� P�B8 �Y� {Z�%� �B �Y� �B} BP �Y�
��s}Y� $R IZ� �B ��R�B�s�$Bt� w3B� �-s8}j�� s� s 4Bb �s�� BP n� s}}�B-$8s��jk
1(0 BP �Y� �B�sj 4Bb BP Is8s��R $R {j�st�I Z} Ak sAs��8�t�� b$�Y �Y�
��8s$t$t� M(0 {j�st�I Z} �Y�BZ�Y }��$BI${ ��R�B�s�$BtR�D yP 4BbR s�� jBb�
sAs��8�t� B&R��R 4BbR {B8}j���jk w$t �-}�{�s�$BtD sj8BR� �%��kbY���� RB
�Ys� ��R�B�s�$Bt B{{Z�R b$�Y %��k R8sjj }�BAsA$j$�k stI %$��Zsjjk sjj BP �Y�
Is8s��R s�� {j�st�I Z} �Y�BZ�Y sAs��8�t�� VR 4BbR $t{��sR�� �Y� P�s{�$Bt
BP 4Bb sAs��I I�B}R I�s8s�${sjjk�

3$�Z�� ; sjRB $jjZR��s��R YBb �Y� �-$R��t{� BP st �-}�{�s�$Bt �JZ$j$A�$Z8
I�}�tIR Bt �Y� 4Bb �s��� 3B� 4Bb �s��R �B �Y� j�P� BP �Y� IB���I %���${sj
j$t�� st �-}�{�s�$Bt �JZ$j$A�$Z8 �-$R�R� V� Y$�Y�� 4BbR� �B �Y� �$�Y� BP �Y�
j$t�� tB �-}�{�s�$Bt �JZ$j$A�$Z8 �-$R�R�

GY��Y�� {j�stZ} ��j$�R 8B�� Bt ��R�B�s�$Bt B� sAs��8�t� I����8$t�R YBb
�Y� JZsj$�k BP �Y� ��RBZ�{� %s�$�R B%�� �$8�� 3$�Z�� x }jB�R �Y� P��JZ�t{k
I$R��$AZ�$Bt BP R�s��R PB� �Y� Rs8� �Y��� 4Bb �s��R sR $t 3$�Z�� n� GY�t
4BbR s�� jBb� st �-}�{�s�$Bt �JZ$j$A�$Z8 $R s{Y$�%�I� 7�s��R {jBR� �B �Y$R

1�qY� PB{ZR BP BZ� I$R{ZRR$Bt $R Bt �Y� P�s{�$Bt BP 4Bb sAs��I� bY${Y {j�s�jk ��s{Y�R
s Y$�Y�� }�s, s� jBb 4Bb �s��R �Yst s� Y$�Y Bt�R� VR 3$�Z�� n RYBbR� �Y� }�s, BP �Y�
sAs��8�t� PZt{�$Bt 8sk sjRB A� Y$�Y�� $t sARBjZ�� ���8R bY�t 4BbR s�� jBb� V� s 4Bb
�s�� BP n� PB� �-s8}j�� sAs��8�t� �$R�R �B �BZ�Yjk Bt� JZs���� BP �Y� 4Bb �s��� B� (��x
$t sARBjZ�� ���8R� V�  ) (3�� Bt �Y� B�Y�� YstI� sAs��8�t� ��s{Y�R B%�� �b${� �Y� 4Bb
�s��� B� d�M $t sARBjZ�� ���8R�
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3$�Z�� ;U 3�s{�$Bt BP {j�stZ} IZ� �B sAs��8�t�� sR s PZt{�$Bt BP �Y� 8�st
4Bb �s��  �

�JZ$j$A�$Z8 j�%�j s�� 8Z{Y 8B�� {B88Bt �Yst B�Y�� R�s��R� sR RYBbt Ak
�Y� }�s, BP �Y� P��JZ�t{k I$R��$AZ�$Bt� V� RB8�bYs� Y$�Y�� 4Bb �s��R� tB
�-}�{�s�$Bt �JZ$j$A�$Z8 �-$R�R� stI ��R�B�s�$BtR B{{Z� 8B�� P��JZ�t�jk� VR
s ��RZj�� Y$�YTJZsj$�k R�s��R A�{B8� 8B�� {B88Bt� WBt��Y�j�RR� R$t{� j�RR
sAs��8�t� B{{Z�R bY�t �Y� JZsj$�k BP �Y� ��RBZ�{� $R Y$�Y� �Y� 8BR� {B88Bt
R�s��R s�� �YBR� RB8�bYs� sAB%� �Y� ��R�B�s�$Bt }B$t�� }�BIZ{$t� s }�s, $t
�Y� P��JZ�t{k I$R��$AZ�$Bt� V� s Y$�Y 4Bb �s��� ��R�B�s�$Bt A�{B8�R 8B��
$8}B��st� ��js�$%� �B sAs��8�t�� VR s ��RZj�� sjj R�s��R A��b��t �Y� $t$�$sj
JZsj$�k j�%�j stI �Y� ��R�B�s�$Bt }B$t� B{{Z� b$�Y �BZ�Yjk �JZsj P��JZ�t{k�

3$�Z�� x sjRB I�8BtR��s��R s R��8$t�jk }s�sIB-${sj ��RZj�U $t �Y� PZjj
73+ {sR�� bY�t AB�Y ��R�B�s�$Bt stI sAs��8�t� s�� }BRR$Aj�� �Y� s%��s��
JZsj$�k BP �Y� ��RBZ�{� �Z�tR BZ� �B A� Y$�Y�� b$�Y s Y$�Y 4Bb BP Is8s��R
�Yst b$�Y s jBb wB� 8�I$Z8D 4Bb�1M qY� ��sRBt $R �Ys� ��R�B�s�$BtR s�� 8B��
P��JZ�t� bY�t �Y� 4Bb BP Is8s��R $R Y$�Y� RB �Ys� Y$�YTJZsj$�k R�s��R s��
8B�� {B88Bt� Vj�YBZ�Y �Y$R ��RZj� $R $t����R�$t�� $� $R tB� ��t��sj� yt 3$�Z��
x� sAs��8�t� {BR�R s�� Y$�Y �tBZ�Y w��js�$%� �B �Y� {BR� BP ��R�B�s�$BtD �Ys�

1M!P {BZ�R�� jBB,$t� Btjk s� s%��s�� JZsj$�k $�tB��R �Y� {BR�R BP sAs��8�t� stI ��R�B�sT
�$Bt� GY$j� �Y� s%��s�� JZsj$�k BP �Y� ��RBZ�{� 8sk A� Y$�Y�� b$�Y s Y$�Y 4Bb �Yst b$�Y
s jBb 4Bb� �Y� %sjZ� PZt{�$Bt b$jj sjbskR A� jBb�� b$�Y s Y$�Y 4Bb�
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3$�Z�� xU 3��JZ�t{k I$R��$AZ�$BtR BP ��RBZ�{� JZsj$�$�R wR�s��RD ZtI�� B}�$T
8sj }Bj${$�R PB� �Y��� 4Bb �s��R�

�Y� �-}�{�s�$Bt �JZ$j$A�$Z8 $t �Y� jBbT4Bb {sR� $R s� s Ps$�jk jBb j�%�j BP
JZsj$�k w��js�$%� �B �Y� ��R�B�s�$Bt ��$���� }B$t�D� yP 8s��$tsj sAs��8�t�
{BR�R b��� j�RR� �Y� �-}�{�s�$Bt �JZ$j$A�$Z8 bBZjI B{{Z� s� s Y$�Y�� j�%�j
BP JZsj$�k� yP ��R�B�s�$Bt b��� 8B�� �-}�tR$%�� �Y� ��R�B�s�$Bt ��$���� }B$t�
bBZjI A� jBb��� qYZR �Y� B}�$8sj }Bj${$�R� stI �Y� JZsj$�k BP �Y� ��RBZ�{�
B%�� �$8�� I�}�tI Bt �Y� ��js�$%� {BR�R BP sAs��8�t� stI ��R�B�s�$Bt sR b�jj
sR �Y� 4Bb �s���

x V}}j${s�$BtR �B �Y� �t%$�Bt8�t�� stI �B }YkR$T
{sj stI YZ8st {s}$�sj

yt �Y$R R�{�$Bt� b� �-}jB�� �Y� ��RZj�R BP BZ� �Y�B���${sj 8BI�jR $t s �st��
BP ��sjTbB�jI {sR�R� G� R�s�� Ak {BtR$I��$t� �-s8}j�R BP 73+ }�BAj�8R $t
ts�Z�sj ��RBZ�{�R stI �Y� �t%$�Bt8�t�� G� �Y�t RYBb YBb BZ� 8BI�j s}}j$�R
�B �Y� B}�$8sj 8sts��8�t� BP �bB 8B�� {Bt%�t�$Btsj ��RBZ�{�R� }YkR${sj stI
YZ8st {s}$�sj�
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x�d 73+ }�BAj�8R $t �Y� �t%$�Bt8�t�sj s��ts

G� tBb �Z�t �B ��sjTbB�jI �-s8}j�R $jjZR��s�$t� ��R�B�s�$Bt b$�Y stI b$�YT
BZ� �Y� }BRR$A$j$�k BP sAs��8�t��

x�d�d e-B��tBZR 4BbR

GY�t 4BbR s�� �-B��tBZR� �Y� ��RBZ�{� 8sts��� Btjk {Bt��BjR �Y� R�B{, BP
�Y� ��RBZ�{�� GY$j� �Y$R $R s j$8$�$t� {sR� BP �Y� 73+ 8BI�j� �Y� ��R�B�s�$BtT
Btjk {sR� YsR b$I�R}��sI s}}j${s�$Bt �B �Y� �t%$�Bt8�t�sj s��ts� GY�t $�
s}}j$�R� �Y� B}�$8sj }Bj${k {Bt��sI${�R �Y� ZRZsj I${�Z8 �B �JZs�� 8s��$tsj
A�t�h�R stI 8s��$tsj {BR�R� 3B� �-s8}j�� {BtR$I�� s R����{Y BP B{�st RYB��T
j$t� RZA`�{� �B R�sAB�t� }BjjZ�$Bt w8�I${sj bsR��� }��Ys}R� B� �Y� �s��k
A$j��bs��� P�B8 B{�stT�B$t� �st,��RD� qY� X{Bt%�t�$Btsj" 8BI�j BP R�B{,
}BjjZ�$Bt bBZjI RZ���R� �Ys� �Y� 8sts��� BZ�Y� �B R��$%� PB� s R��sIkTR�s��
j�%�j BP JZsj$�k� bY${Y $8}j$�R Is$jk {j�stR$t�� yP �Y��� s�� �{BtB8$�R BP R{sj�
$t {j�stTZ}� YBb�%��� �Y� JZsj$�k BP �Y� RYB��j$t� RYBZjI A� sjjBb�I �B %s�k
B%�� �$8�U }BjjZ�$Bt s{{Z8Zjs��R� �Y� A�s{Y $R {j�st�I Z} sjj s� Bt{�� }BjjZT
�$Bt AZ$jIR Z} s�s$t� stI �Y� {k{j� ��}�s�R� qY� Y$�Y�� �Y� ��R�B�s�$Bt {BR��
�Y� ���s��� �Y� s{{Z8Zjs�$Bt BP bsR�� A�PB�� {j�stZ}�

V�B8${ bsR�� P�B8 tZ{j�s� }Bb�� }jst�R� sR b�jj sR P�B8 s�B8${ b�s}BtR
}�BIZ{�$Bt stI I$R}BRsj� 8�I${sj {�t���R� stI RB Bt� }��R�t�R s R$8$js� }s�T
���t�1� <sZj$t� bsR�� P�B8 s tZ{j�s� }Bb�� }jst� $t%Bj%�R �-}�tR$%� RsP��k
}��{sZ�$BtR� tB 8s���� YBb R8sjj �Y� RY$}8�t�� qY$R 8s,�R P��JZ�t� bsR��
RY$}8�t� Zt�{BtB8${� <�t{� ZtI�� st B}�$8sj }Bj${k� bsR��R s{{Z8Zjs���
$8}BR$t� $t{��sR$t� �$R,R sR �Y�k IB� stI �Y�t s�� }��$BI${sjjk ��8B%�I�
qY� ��$���� j�%�j PB� RY$}8�t� b$jj $t{��sR� b$�Y �Y� {BR� BP RY$}}$t� ��js�$%�
�B �Y� }��$BI {BR�R BP Is8s��R P�B8 �Y� s{{Z8Zjs��I bsR���

x�d�1 i�R�B�s�$Bt stI {Bt��BjjsAj� 4BbR

GY�t AB�Y ��R�B�s�$Bt stI 4Bb {Bt��Bj s�� }BRR$Aj�� b� �t��� s PZjj 73+
bB�jI� G� RYBb�I sAB%� �Ys� �Y� s%s$jsA$j$�k BP ��R�B�s�$Bt ��8}��R sAs��T
8�t� �&B��R� �B��B%��� $P s R��sIkTR�s�� �s���� PB� �t%$�Bt8�t�sj JZsj$�k
�-$R�R� $� b$jj A� jBb�� �Yst $P ��R�B�s�$Bt b��� tB� P�sR$Aj�� G� {BtR$I��
�Y��� �-s8}j�RU �Y� ��8B%sj BP 9�A�s 8ZRR�jR� �Y� 8sts��8�t� BP 8Zt${$}sj
RBj$I bsR��� stI �Y� {Bjj�{�$Bt stI RY$}8�t� BP Ys9s�IBZR bsR�� ��t��s��I
$t {Y�8$R��k jsAR s� <s�%s�I =t$%��R$�k�

1�!P {BZ�R�� $t s{�Zsj$�k tZ{j�s� }Bb�� }jst�R $t �Y� =t$��I 7�s��R Ys%� A��t R�B�$t�
bsR�� Bt R$�� sR s X��8}B�s�k" 8�sRZ�� bY$j� sbs$�$t� s }��8st�t� I$R}BRsj R$�� wbYBR�
{BtR��Z{�$Bt YsR A��t Y�jI Z} Ak ��BjB�${sj Zt{���s$t�k stI }Bj$�${sj ��{sj{$��st{�D�
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��A�s 8ZRR�jR� ��A�s 8ZRR�jR w*��$RR�ts }Bjk8B�}YsD s�� R8sjj P��RYT
bs��� 8BjjZR,R� bY${Y {jB� bs��� $t�s,� stI I$R��$AZ�$Bt RkR��8R Ak sIY��T
$t� $t js��� {jZR���R �B }Z8}YBZR�R� }jZ8A$t� RkR��8R� stI B�Y�� }$�{�R BP
�JZ$}8�t�� qY� {Bt��Bj BP 9�A�s 8ZRR�jR Ak }Bb�� }jst�R� bs��� bB�,R� stI
B�Y�� js��� ZR��R BP bs��� $t �Y� p��s� Ns,�R s��s BP �Y� =t$��I 7�s��R $R
�R�$8s��I �B Ys%� {BR� P�B8 c�x( 8$jj$Bt �B cd A$jj$Bt B%�� �Y� }sR� I�{sI��n(

qY� P�sR$A$j$�k BP }��%�t�$t� 8ZRR�jR P�B8 R���j$t� %s�$�R $t I$&���t� }s��R
BP s }Bb�� }jst�� stI �Y� {Bt��Bj R��s���$�R %s�k s{{B�I$t�jk� qY� 4Bb BP
9�A�s 8ZRR�jR $R �&�{�$%�jk �-B��tBZR $t �Y� }Z8}YBZR�R BP }Bb�� }jst�R�
bY��� bs��� I$%����I P�B8 js,�R B� �$%��R $R R�B��I stI }Z8}�I $t�B {BBj$t�
bs��� RkR��8R� �ZRR�jR ��Bb Bt bsjjR� I�A�$R R{���tR� %sj%�R� stI }Z8}R�
BAR��Z{�$t� �Y� 4Bb BP bs���� qY�k {st A� R{�s}�I B& Bt{� �Y�k R���j�� AZ�
�Y�k {sttB� A� }��%�t��I P�B8 R���j$t��nd ��{Yst${sj 8�sRZ��R u }YkR${sj
R{�s}$t� B� XYkI�BjsR$t�" b$�Y Y$�YT}Bb���I bs��� YBR�R u $t%Bj%� Y$�Y h-�I
{BR�RU R�tI$t� IBbt s ��s8 BP I$%��R B� �%�t I�bs���$t� �Y� }Z8}YBZR�
w�YZR RYZ��$t� IBbt �Y� }jst�D� Vt w7�RD }Bj${k $R PBjjBb�I� �ZRR�jR s��
sjjBb�I �B R���j� stI ��Bb� stI }��$BI${sjjk s�� ��8B%�I� i�8B%sj $R IBt�
�%��k k�s� B� �bB $t b�R���t Ns,� e�$�� �Y�$� I�tR�R� YsA$�s��

ytR$I� �Y� }jZ8A$t� RkR��8R BP }Bb�� }jst�R stI bs��� bB�,R� 8ZRR�jR
s�� $ts{{�RR$Aj� �B 8�{Yst${sj ��8B%sj� AZ� {Y�8${sj ��8B%sj $R P�sR$Aj�� yt
RZ{Y jB{s�$BtR� AB�Y 4Bb stI R�B{, {Bt��BjR s�� �8}jBk�I� 3B� �$�Y��� s
{Y�8${sj� RZ{Y sR {YjB�$t�� $R $t`�{��I $t�B �Y� bs��� RZ}}jk� ]Bt�$tZBZR
jBbTj�%�j {YjB�$ts�$Bt $R st sAs��8�t� }Bj${k� y� ,$jjR `Z%�t$j� 8ZRR�jR� stI
}��%�t�R �Y�$� R���j�8�t�� _��$BI${ wsttZsj B� R�8$TsttZsjD $t`�{�$BtR BP
Y$�Y {Bt{�t��s�$BtR s�� s ��R�B�s�$Bt wR�B{,T{Bt��BjD R��s���k ZR�I �B ,$jj B&
sIZj� 8ZRR�jR �Ys� Ys%� R���j�I�n1

�Zt${$}sj RBj$I bsR�� 8sts��8�t�� W�-�� {BtR$I�� �Y� B}�$8sj 8stT
s��8�t� BP 8Zt${$}sj RBj$I bsR��� qY� �k}${sj s}}�Bs{Y �B 8sts�$t� �s�As��

n(_��RBtsj {B88Zt${s�$Bt� ]Ys�j�R !:W�$jj� _�B`�{� *$��{�B�� Ws�$Btsj ��A�s �ZRR�j
ytPB�8s�$Bt ]j�s�$t�YBZR�� W�b OB�, 7�s p�st�� �s�{Y 1;� 1(((�

nd7$t{� �Y�R� s��sR s�� B}�t �B js,�R B� �$%��R� {YjB�$t� stI B�Y�� {Y�8${sj 8�stR bBZjI
A� $t�&�{�$%� $t }��%�t�$t� R���j�8�t� wstI s�� �Zj�I BZ� stkbsk Ak �t%$�Bt8�t�sj jsbR
���Zjs�$t� bs��� JZsj$�kD� !�Y�� 8�sRZ��R� RZ{Y sR }s$t�R B� RZ�Ps{� 8s���$sjR I�R$�t�I
�B $8}�I� 9�A�s 8ZRR�j s��s{Y8�t�� Ys%� tB� bB�,�I�

n1]Bt�$tZBZR {YjB�$ts�$Bt $R �k}${sjjk �&�{�$%� �tBZ�Y �Ys� sII$�$Btsj }��$BI${ ���s�T
8�t�R s�� Ztt�{�RRs�k� qY$R 8sk A� R��t sR st $tR�st{� bY��� 4Bb {Bt��Bj 8�sRZ��R
8s$t�s$t s Y$�YTJZsj$�k �-}�{�s�$Bt �JZ$j$A�$Z8� stI ��R�B�s�$BtR s�� �-���8�jk �s���
WBt��Y�j�RR� $P 9�A�s 8ZRR�j R���j�8�t� b��� �B B{{Z� wIZ�� }��Ys}R� �B s A��s,IBbt $t
�Y� {YjB�$ts�$Bt ���$8�D� s Bt�T�$8� $t`�{�$Bt BP {YjB�$t� s� Y$�Y�� {Bt{�t��s�$BtR bBZjI
A� �8}jBk�I sR s ��R�B�s�$Bt 8�sRZ���
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$R �B AZ$jI s jstIhjj stI RjBbjk hjj $� B%�� �$8�� I$%���$t� RB8� bsR�� P�B8
$� �Y�BZ�Y ��{k{j$t� B� {B8}BR�$t�� yt BZ� P�s8�bB�,� I$%��R$Bt stI RBZ�{�
��IZ{�$Bt ��IZ{� �Y� 4Bb BP bsR��� stI �YZR ��}��R�t� XsAs��8�t��" ]s}T
}$t� s PZjj jstIhjj stI AZ$jI$t� s }s�, B� s YBZR$t� I�%�jB}8�t� Bt �Y� R$��
{BtR�$�Z��R X��R�B�s�$Bt�"nn yt s �k}${sj R{�ts�$B� bsR�� I$%��R$Bt ��8s$tR
�BZ�Yjk {BtR�st� B%�� �$8�� B� {Yst��R Btjk b$�Y {Yst�$t� }��P���t{�R w$����
s I�R$�� �B $t{��sR� j�%�jR BP ��{k{j$t�D B� }�${� R$�tsjR w����� jstI A�{B8�R
8B�� �-}�tR$%�� B� ��{k{j�I 8s���$sjR A�{B8� 8B�� %sjZsAj�D�

7���$t� sR$I� sI8$t$R��s�$%� BAR�s{j�R B� {BR�R BP }Bj${k sI`ZR�8�t�� B}T
�$8sj bsR�� 8sts��8�t� bBZjI Ys%� �Y� sAs��8�t� �s�� u �Y� �s�� BP bsR��
I$%��R$Bt u %s�k B%�� �$8�� ]BtR$I�� �Y� R$8}j�R� {sR� bY��� �Y� Is$jk {BR� BP
s Zt$� BP bsR�� $R {BtR�st�� GY�t s jstIhjj $R h�R� B}�t�I� I$%��R$Bt RYBZjI
A� ��js�$%�jk Y$�Y� qYs� $R A�{sZR� bsR�� IZ8}�I �s�jk b$jj A� s�BZtI PB�
�Y� jstIhjj:R �t�$�� j$P�� qY$R $8}j$�R �Ys� �Y� I$R{BZt��I �-}�{��I Is8s��R
$� $8}BR�R b$jj A� Y$�Y ��js�$%� �B �Y� Is8s��R P�B8 �s�As�� s��$%$t� js����
VR �Y� jstIhjj t�s�R {s}s{$�k� bsR�� I$%��R$Bt RYBZjI RjBb� R$t{� �Y� bsR��
b$jj $8}BR� Is8s��R Btjk Zt�$j �Y� �$8� BP ��R�B�s�$Bt� bY�t �Y� jstIhjj $R
�Z�t�I $t�B s }s�,�n;

<s9s�IBZR bsR�� 8sts��8�t� s� <s�%s�I =t$%��R$�k� qY� 8stT
s��8�t� BP Ys9s�IBZR bsR�� $t �Y� {Y�8$R��k I�}s��8�t� s� <s�%s�I =t$T
%��R$�k }�B%$I�R stB�Y�� $jjZR��s�$Bt BP st 73+ }�BAj�8�nx qY� I�}s��8�t�:R
jsAB�s�B�$�R ��t��s�� �bB �k}�R BP bsR��� bY${Y s�� 8sts��I R�}s�s��jkU s
{Bt�$tZsj R���s8 BP RBj%�t�R wZR�I �BZ�$t�jk $t jsAB�s�B�k �-}��$8�t�RD� stI
8B�� R}B�sI${ 4BbR BP s %s�$��k BP �B-${ stI ��s{�$%� RZAR�st{�R�  B�Y �k}�R
BP bsR��R s{{Z8Zjs�� s� $tI$%$IZsj jsAB�s�B�$�R� <sZj$t� �Y� bsR��R sbsk
PB� I$R}BRsj u X��R�B�s�$Bt�" $t �Y$R {Bt��-� u $t%Bj%�R �{BtB8$�R BP R{sj��

nnG$�Y RBj$I bsR�� 8sts��8�t�� RZ{{�RR$%� bs%�R BP s{{Z8Zjs�$Bt stI ��R�B�s�$Bt �s,�
}js{� Bt s R��$�R BP IZ8} R$��R� sR B}}BR�I �B �Y� {k{j${sj {j�stR$t� stI RB$j$t� BP s R$t�j�
��RBZ�{�� !Z� 8BI�j {st A� �-��tI�I �B s{{B88BIs�� �Y� 8Zj�$}j�TR$�� {sR� Ak Ys%$t�
�Y� �-}BRZ�� {BR�R stI ��R�B�s�$Bt {BR�R �$R� sR b� 8B%� �B RZ{{�RR$%�jk 8B�� �-}�tR$%�
jstIhjjR� eRR�t�$sjjk� �Y$R bBZjI s}}�tI ��RZj�R P�B8 �Y� �Y�B�k BP tBt��t�bsAj� ��RBZ�{�R
�B BZ� 8BI�jR w*sR�Z}�s stI <�sj� d���� <B��jj$t�� d�ndD� VAs��8�t� �BIsk bBZjI A�
$t4Z�t{�I Ak �Y� RYsIBb }�${� BP PZ�Z�� ��R�B�s�$BtR�

n;qY$R }s����t u t�� IZ8}$t� $R R}��I�I Z} sR ��R�B�s�$Bt s}}�Bs{Y�R u }jskR BZ� s� �Y�
8Z{Y R8sjj�� R{sj� BP �Y� $tI$%$IZsj YBZR�YBjI� yP �s�As�� $R }${,�I Z} �%��k G�It�RIsk�
�Y�t qZ�RIsk tB� qYZ�RIsk $R �Y� Isk �B �8}�k �Y� ��P�$���s�B� BP j�P�B%��R�

nxqY� sZ�YB�R �Yst, <�t�k N$��j�ABk� <�sj�Y stI 7sP��k !^{�� w$t <s�%s�I:R 3s{Zj�k
BP V��R stI 7{$�t{�R !^{� BP et%$�Bt8�t�sj <�sj�Y 7��%${�RD B%��R��$t� Ys9s�IBZR bsR��
8sts��8�t� $t �Y� ]Y�8$R��k *�}s��8�t�� stI *�� Vjst NBt�� *$��{�B� BP NsAB�s�B�$�R�
PB� �Y�$� ��t��BR$�k $t stRb��$t� JZ�R�$BtR stI }�B%$I$t� $tPB�8s�$Bt sABZ� Ys9s�IBZR
bsR�� 8sts��8�t� $t �Y� <s�%s�I {Y�8$R��k I�}s��8�t��
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<Bb BP��t RYBZjI bsR��R A� {Bjj�{��I2 7YBZjI �Y�k A� RY$}}�I I$��{�jk
P�B8 $tI$%$IZsj jsAR� B� {BtRBj$Is��I $t {�t��sj {Bjj�{�$Bt I�}B�R h�R�2 <Bb
RYBZjI bsR�� ��t��s�$Bt A� {Bt��Bjj�I2nE

qY� I�}s��8�t�:R jsAB�s�B�$�R ��t��s�� 1((T1x( �sjjBtR BP RBj%�t�R �s{Y
b��,� i�R�s�{Y��R {Bjj�{� �Y� {Y�8${sjR $t xT�sjjBt {stR� bY${Y s�� R�B��I
$t X8$t$T8s$t s{{Z8Zjs�$Bt s��sR" wjB{,�I {jBR��R b$�Y RsP��k �JZ$}8�t�D
t�s� �s{Y jsA� !t{� s b��,� st BZ�R$I� {Bt��s{�B� 8s,�R �Y� �BZtIR $t �Y�
I�}s��8�t�� {Bjj�{�R xT�sjjBt {stR P�B8 �Y� 8$t$T8s$t BZ�R$I� �s{Y jsA� stI
YsZjR �Y�8 sbsk� <s�%s�I }skR s h-�I {Ys��� BP c1n B� c1� }�� xT�sjjBt
{Bt�s$t��� I�}�tI$t� Bt �Y� �k}� BP RBj%�t��

7Bj%�t�R ZR�I �B A� }${,�I Z} j�RR P��JZ�t�jkU Bt{� �%��k �bB b��,R $t
�Y� 8$ITd��(R� stI Bt{� s 8Bt�Y $t �Y� �s�jk }s�� BP �Y� I�{sI�� is�Y��
�Yst A�$t� {Bjj�{��I P�B8 $tI$%$IZsj jsAR� xT�sjjBt {stR b��� {Bjj�{��I $t s
R�B�s�� s��s h�R�� qY� %�tIB� bBZjI �Y�t XAZj," �Y� RBj%�t�R� {B8A$t$t�
�Y� {Bt��t�R BP �Y� {stR $t�B xxT�sjjBt I�Z8R�  �{sZR� RZ{Y st s}}�Bs{Y
��JZ$��R j�RR P��JZ�t� %$R$�R Ak �Y� {Bt��s{�B�� $� 8$�Y� A� �-}�{��I �B {BR�
j�RR� }�� �sjjBt BP bsR��� �Yst b��,jk {Bjj�{�$BtR� i�{B�IR BP s{�Zsj {BR�R�
YBb�%��� RYBb �Ys� s%��s�� I$R}BRsj {BR�R Ys%� �Bt� IBbt ZtI�� �Y� b��,jk
{Bjj�{�$Bt ���$8�� z��k �BZ�Y {BR� �R�$8s��R RZ���R� �Ys� 8Bt�Yjk }${,TZ}R
{BR� s}}�B-$8s��jk c� }�� �sjjBt $t d��(� A$8Bt�Yjk {Bjj�{�$BtR {BR� s j$��j�
ZtI�� cE }�� �sjjBt $t d��E� stI b��,jk {Bjj�{�$BtR {Z���t�jk {BR� sABZ� cx
}�� �sjjBt� GY$j� �Y$R Psjj $t {BR� s}}�s�R �B ��4�{� $t{��sR$t� {B8}��$�$Bt
s8Bt� %�tIB�R stI A����� t��B�$s�$t� Ak <s�%s�I� �s�Y�� �Yst I$R�{BtB8$�R
BP R{sj�� $� RZ���R�R �Ys� {BR� Rs%$t�R P�B8 j�RR P��JZ�t� RY$}8�t�R bBZjI A�
Rj$�Y��n�

G��,jk {Bjj�{�$Bt $R sjRB }��P��sAj� Bt B�Y�� ��BZtIR� 7Bj%�t�R s�� Y$�Yjk
4s88sAj�� stI �Y� }B��t�$sj PB� {sjs8$�k P�B8 s R�B�s�� �BB8 PZjj BP xT�sjjBt
{stR $R 8Z{Y Y$�Y�� �Yst $� $R P�B8 $tI$%$IZsj {Bt�s$t��R R{s�����I s�BZtI
�Y� I�}s��8�t�:R AZ$jI$t�R� qYZR� sR bsR��R s{{Z8Zjs��� }��$BI Z�$j$�k PsjjR
RYs�}jk� bY$j� �Y� }��TZt$� {BR�R BP ��R�B�s�$Bt s�� j�RR�t�I Btjk Rj$�Y�jk w$P
s� sjjD Ak bs$�$t� PB� js���� RY$}8�t�R�

Vjj B�Y�� {Y�8${sj bsR��R s�� YsZj�I sbsk $t XjsA }s{,R"U bsR�� {BtT

nE!P {BZ�R�� {Y�8${sj bsR�� R�B�s�� stI I$R}BRsj s�� Y�s%$jk ���Zjs��I Ak �Y� et%$�BtT
8�t�sj _�B��{�$Bt V��t{k� e-$R�$t� ���Zjs�$BtR ��JZ$�� �Y� R�}s�s�� YstIj$t� BP I$&���t�
�k}�R BP bsR��R w����� {B��BR$%�R sR B}}BR�I �B }k�BPB�${RD� stI }�BY$A$� �Y� R�B�s�� BP
bsR�� jBt��� �Yst t$t��k IskR� WBt��Y�j�RR� �Y� jsb }�B%$I�R RB8� j��bsk PB� �t%$�BtT
8�t�sj 8sts���R �B I�{$I� YBb A�R� �B I$R}BR� BP �Y�$� bsR��� V� <s�%s�I� PB� �-s8}j��
�Y� }�BY$A$�$Bt Bt jBt�T���8 R�B�s�� $R tB� s A$tI$t� {BtR��s$t�� A�{sZR� j$8$��I R�B�s��
R}s{� 8s,�R 8B�� P��JZ�t� {Bjj�{�$Bt t�{�RRs�k�

n�qY$R }�B{�RR {Bt�$tZ�RU I$R}BRsj {Ys���R PB� b��,jk {Bjj�{�$Bt BP xT�sjjBt {stR P�jj P�B8
cn(Tnx �B c1nT1� bY�t s {Bt��s{� bsR R$�t�I b$�Y s t�b %�tIB� $t 3�A�Zs�k� 1(((�
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�s$t��R s�� {Bjj�{��I P�B8 �Y� jsAR� ��BZ}�I Ak bsR�� �k}�� stI �Y�t }s{,�I
b$�Y R$8$js� bsR��R $t js���� I�Z8R� is�Y�� �Yst }BZ�$t� �Y� {Bt��t�R BP
�Y� {Bt�s$t��R $t�B �Y� I�Z8R� ��{Yt${$stR }js{� �Y� {Bt�s$t��R �Y�8R�j%�R
$t�B �Y� I�Z8R stI RZ��BZtI �Y�8 b$�Y }s{,$t� 8s���$sj� qYZR� R�%��sj
xT�sjjBt {stR BP �B-${ 4s88sAj� j$JZ$IR 8$�Y� A� {Bjj�{��I $t s xx �sjjBt
I�Z8� 3jBbR BP bsR��R RY$}}�I $t jsA }s{,R s�� 8B�� %s�$sAj� �Yst �YBR� BP
RBj%�t�R� h%� n(T�sjjBt I�Z8R BP B��st${ 4s88sAj� j$JZ$IR 8sk A� RY$}}�I
BZ� Bt� b��,� stI �Y�t tBt� PB� �Y� t�-� 8Bt�Y�

NsA }s{, YsZjR� j$,� RBj%�t� RY$}8�t�R� tBb �s,� }js{� b��,jk� =t�$j
�Y� �tI BP d���� {Y�8${sj bsR��R b��� {Bjj�{��I P�B8 $tI$%$IZsj jsAR stI
R�B��I �B���Y�� $t s X8s$t s{{Z8Zjs�$Bt s��s�" GY�t �Ys� R�B�s�� �BB8
bsR hjj�I u �%��k �Y��� �B h%� b��,R� Bt s%��s�� u �Y� bsR�� bBZjI A�
RY$}}�I BZ�� qY� AZ$jI$t� YBZR$t� �Y� 8s$t s{{Z8Zjs�$Bt s��s� YBb�%���
$R Rjs��I PB� I�8Bj$�$Bt� qY� R�B�s�� �BB8 bsR {j�s��I BZ� �Y$R b$t���� stI
tB ��}js{�8�t� YsR A��t PBZtI�  �{sZR� �Y� bsR�� $R tBb {Bjj�{��I I$��{�jk
P�B8 �Y� $tI$%$IZsj jsAR� bY${Y js{, R�B�s�� R}s{�� jsA }s{,R s�� �s,�t sbsk
�s{Y b��,�

GY$j� �Y$R s��st��8�t� 8sk ��4�{� �Y� $8}j${$� %sjZ� BP jsAB�s�B�k R}s{�
s� <s�%s�I� $� b$jj sj8BR� {���s$tjk �s$R� �Y� {BR�R BP bsR�� I$R}BRsj� NsA
}s{, {BR�R I�8BtR��s�� {BtR$I��sAj� �{BtB8$�R BP R{sj�� ��4�{�$t� �Y� ZtI��T
jk$t� h-�I {BR�R BP jsAB� stI ��stR}B��s�$Bt� V xxT�sjjBt I�Z8 BP {B��BR$%�
4s88sAj� j$JZ$IR {BR�R cn1( �B RY$}� s n(T�sjjBt I�Z8 {BR�R c1dx� stI s
R$t�j� xT�sjjBt {Bt�s$t�� c�x� 7$8$js�jk� RY$}}$t� s xxT�sjjBt I�Z8 BP {Bt�sT
8$ts��I R$j${s ��j {BR�R c11(� {B8}s��I b$�Y c;x PB� s xT�sjjBt {st� yt �Y�
��{�t� b��,jk {Bjj�{�$BtR� 8stk �k}�R BP bsR�� Ys%� A��t RY$}}�I $t ��jsT
�$%�jk R8sjj {Bt�s$t��RU n(T� dET� B� �%�t xT�sjjBt {Bt�s$t��R� Vj�YBZ�Y {BR�R
%s�k b$I�jk� b��,jk jsA }s{,R ��tI �B {BR� cdM(( �B cn((( �s{Y b��,� GY�t
jsA }s{,R b��� {BtIZ{��I 8Bt�Yjk� Bt �Y� B�Y�� YstI� xxT�sjjBt I�Z8R b���
�BZ�$t�� i�{B�IR BP 8Bt�Yjk jsA }s{,R $t d��E stI d��M RYBb {BR�R BP
�BZ�Yjk cx((( �B c�((( }�� 8Bt�Y� sABZ� Bt�T�Y$�I j�RR�nM

V� j�sR� $t }�$t{$}j�� R�%��sj 8��YBIR �-$R� �B {Bt��Bj 4BbR� 3$�R�� �Y�
JZst�$�$�R BP {Y�8${sjR ZR�I {BZjI A� {Z��s$j�I� *B$t� RB bBZjI ��JZ$�� j�RR
RZ$�sAj� �-}��$8�t�R� P�b�� �-}��$8�t�sj ��$sjR� B� ���s��� �&B��R �B }��%�t�
R}$jjR� 7�{BtI� jsAB�s�B�$�R {BZjI 8sts�� �Y�$� $t%�t�B�$�R 8B�� �^{$�t�jk�
3B��B���t B� 8$R}js{�I R�B{,R BP ZtZR�I {Y�8${sjR j$t��� Bt RY�j%�R Zt�$j

nMqY� }�B}�� {B8}s�$RBt� BP {BZ�R�� RYBZjI �s,� �Y� %BjZ8� BP bsR�� $t�B s{{BZt�� yP
��t��s�$Bt YsR $t{��sR�I R$t{� �Y� Is��R BP �YBR� �s�j$�� jsA }s{,R� �Y�t �Y� {BR� Rs%$t�R
P�B8 8Bt�Yjk {Bjj�{�$Bt b$jj A� B%��R�s��I� qY� Y$�Y %s�$sA$j$�k BP 4BbR� stI �Y� ��js�$%�jk
RYB�� �-}��$�t{� b$�Y b��,jk jsA }s{, YsZjR� 8s,� s }��{$R� {B8}s�$RBt I$^{Zj�� AZ� ��{�t�
4BbR s}}�s� �B A� �BZ�Yjk {B8}s�sAj� �B �YBR� bY�t jsA }s{,R �BB, }js{� 8Bt�Yjk�

1M



�Y�$� �-}$�s�$Bt� bY$j� t�b {Y�8${sj R�B{,R s�� B�I���I� 7�}s�s�� R�B��T
�BB8R PB� �s{Y jsA j�sI �B ��IZtIst{k� V� RB8� {BR�� $t%�t�B�$�R {BZjI A�
{B8A$t�I� B� 8sts��I �B 8s�{Y ZR� 8B�� {jBR�jk� 3$tsjjk� RB8� P�s{�$Bt
BP �Y� bsR�� R���s8 {BZjI A� }Z�$h�I stI ��ZR�I �s�Y�� �Yst �Y�Bbt sbsk�
sjA�$� s� R$�t$h{st� {BR��

Vj�YBZ�Y RB8� sAs��8�t� bBZjI A� I�R$�sAj� PB� <s�%s�I:R {Y�8$R��k
jsAR� j$��j� {Bt{����I �&B�� $R 8sI� �B {Z�A 4BbR� V }s��$sj �-}jsts�$Bt $R
�Ys� Zt�$j ��{�t�jk� $tI$%$IZsj jsAB�s�B�$�R I$I tB� }sk �Y� {BR�R BP I$R}BRsj�
stI �YZR YsI j$��j� $t{�t�$%� �B {Z� As{, Bt {Y�8${sj ZR�� ytI$%$IZsj jsAR
��{�t�jk A��st �B }sk s %BjZ8�TAsR�I {Ys��� PB� AB�Y RBj%�t�R stI jsA }s{,R�
N$8$��I �-}��$�t{� $tI${s��R �Ys� �Y� ZR� BP {Y�8${sj bsR��R u $t }s��${Zjs��
RBj%�t�R u $R Ps$�jk $t�jsR�${� RZ���R�$t� Y$�Y {BR�R BP RZAR�st�$sj sAs��8�t��

x�1 _YkR${sj {s}$�sjU $t%�R�8�t� stI 8s$t��tst{�

_YkR${sj {s}$�sj $R RZA`�{� �B AB�Y R�B{, stI 4Bb sI`ZR�8�t�R� 7�B{, sI`ZR�T
8�t�R $t{jZI� sII$t� �B stI ��}js{$t� {s}$�sj� �s$t��tst{� $R �Y� }�$t{$}sj
8�{Yst$R8 BP 4Bb sI`ZR�8�t�� $� RjBbR I�}��{$s�$Bt� qY� B}�$8sj {Bt��Bj BP
�Y� JZsj$�k BP }YkR${sj {s}$�sj $R {�t��sj �B s %s�$��k BP }�BAj�8R� $t{jZI$t�
�Y� ��}js{�8�t� BP {s}$�sj �JZ$}8�t�� }�$%s�� $t%�R�8�t� I�{$R$BtR� stI �Y�
}Z�{YsR� BP IZ�sAj� �BBIR� q��s�8�t�R BP �Y�R� }�BAj�8R Ys%� PB{ZR�I Bt
R�B{, sI`ZR�8�t�� *�}��{$s�$Bt $R �$�Y�� $�tB��I� B� ���s��I sR �-B��tBZR�
yt �Y$R R�{�$Bt� b� $jjZR��s�� �Y� }s�sjj�jR A��b��t s �st�� BP }YkR${sj {s}$�sj
}�BAj�8R stI �Y� �t%$�Bt8�t�sj JZsj$�k }�BAj�8 {BtR$I���I sAB%��

]BtR$I�� �Y� X8s{Y$t�T��}js{�8�t� }�BAj�8"U s h�8 BbtR s }$�{� BP
{s}$�sj �JZ$}8�t�� bY${Y I����$B�s��R B� A�{B8�R BARBj��� B%�� �$8� stI
}��$BI${sjjk 8ZR� A� ��}js{�I� yP ��}js{�8�t� $R �Y� h�8:R Btjk B}�$Bt�
�Y$R }�BAj�8 $R �JZ$%sj�t� �B st B}�$8sj $t%�t�B�k }�BAj�8� stI st wC, XDT
R�kj� �Zj� $R B}�$8sj� GY�t �Y� 8s{Y$t�:R }�BIZ{�$%$�k PsjjR �B s {���s$t
}B$t�� }��Ys}R 8�sRZ��I $t ��js�$Bt �B �Y� JZsj$�k BP s t�b 8s{Y$t�� $� $R
��}js{�I� iZR� wd�M�D stI ]BB}�� stI <sj�$bst��� wd��nD �-}jB�� Ikts8${
}�B��s88$t� 8BI�jR BP 8s{Y$t� ��}js{�8�t� �Ys� }�BIZ{� �Y$R ��RZj��n�

qbB Ps{�B�R s�� $8}j${$� $t �Y�$� PB�8Zjs�$BtR� 3$�R�� RZ}}j�8�t�$t� st BjI
8s{Y$t� b$�Y s t�b Bt� $R tB� st B}�$Bt� 7�{BtI� stI 8B�� $8}B��st�

n�GY$j� AB�Y }s}��R {BtR$I�� �Y� 8s{Y$t� ��}js{�8�t� }�BAj�8� t�$�Y�� Ib�jjR Bt $��
iZR� $R {Bt{��t�I }�$8s�$jk b$�Y I��$%$t� st �{BtB8���${ R}�{$h{s�$Bt �B $tP�� �Y� }sT
�s8����R BP Z�$j$�k stI {BR� PZt{�$BtR BP 8sts���R P�B8 BAR��%�I ��}js{�8�t� }s����tR�
]BB}�� stI <sj�$bst��� s�� $t����R��I $t �-}jB�$t� �Y� s�����s�� $8}j${s�$BtR BP 8s{Y$t�
��}js{�8�t� s{�BRR 8Zj�$}j� h�8R� W�$�Y�� }s}�� $t{B�}B�s��R 8s$t��tst{� sR s {YB${�
%s�$sAj� $t �Y� PB�8sj stsjkR$R�
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PB� BZ� }Z�}BR�R� I�}��{$s�$Bt $R �-B��tBZR u �Ys� $R� 8s$t��tst{� $R tB�
{BtR$I���I�;(

p�t��sj ���s�8�t�R BP B}�$8sj $t%�R�8�t� ZtI�� Zt{���s$t�k sjRB I��$%�
X��$����" �Zj�R R$8$js� �B wC, XD }Bj${$�R� GY�t �Y� ��Rsj� }�${� wR{�s} %sjZ�D
BP {s}$�sj �JZ$}8�t� $R A�jBb $�R }Z�{YsR� }�${�� stI PZ�Z�� I�8stI PB�
BZ�}Z� $R Zt{���s$t� B}�$8sj $t%�R�8�t� $R I����8$t�I Ak Z}}�� stI jBb��
ABZtIR Bt �Y� 8s��$tsj ��%�tZ� }�BIZ{� BP {s}$�sj wVA�j stI eA��jk d��;�
d��ED� qY� B}�$8sj �Zj� $R �B }Z�{YsR� {s}$�sj bY�t �Y� 8s��$tsj ��%�tZ�
}�BIZ{� �-{��IR �Y� Z}}�� ABZtI� stI R�jj {s}$�sj bY�t �Y� 8s��$tsj ��%T
�tZ� }�BIZ{� PsjjR A�jBb �Y� jBb�� ABZtI� yt �Y� }Bjs� {sR� BP {B8}j���
$���%��R$A$j$�k� �Y� jBb�� ABZtI $R 9��B� stI Y�t{� �Y��� $R s R$t�j� X��$����"
sAB%� bY${Y $t%�R�8�t� $R B}�$8sj w_$tIk{, d�MMD�  ��b��t �Y� ABZtIR�
$t%�R�8�t� $R 9��B� stI I�}��{$s�$Bt }�B{��IR s}s{��

qY� }Z�{YsR� stI 8s$t��tst{� BP {BtRZ8�� IZ�sAj�R {st A� ���s��I $t
R$8$js� PsRY$Bt� N�� b�sj�Y A� %s�$sAj�� stI sRRZ8� s {BR� �B sI`ZR� �Y�
R�B{, BP s IZ�sAj�� Rsk s YBZR�� ]BtRZ8��R Ys%� s I�R$��I �s�$B BP YBZR�
%sjZ� �B b�sj�Y� }BRR$Ajk %s�k$t� b$�Y b�sj�Y� yP b�sj�Y 8B%�R Z} wB� IBbtD
RZ^{$�t�jk� $� A�{B8�R bB��YbY$j� �B $t{Z� �Y� ��stRs{�$BtR {BR�R BP R�jj$t�
Bt�:R BjI YBZR�� stI 8B%� $t�B s t�b 8B�� wB� j�RRD �-}�tR$%� Bt�� qY$R
}�BAj�8 $R �-s8$t�I $t I��s$j Ak p�BRR8st stI Ns�BJZ� wd��(D�

yt sjj �Y��� BP �Y�R� }�BAj�8R� 8s$t��tst{�� bY${Y R��8R �Y� �-}�{��I
IBbtbs�I 4Bb $t JZsj$�k� 8sk A� RZA`�{� �B {YB${�� �B��B%��� s}s�� P�B8
�Y� t��I �B {BtR$I�� �Y� {s}$�sj:R R{�s} %sjZ�� �Y� {BR�R BP {s}$�sj ��}js{�8�t�
stI 8s$t��tst{� PBjjBb BZ� sRRZ8}�$BtR sAB%�U �Y� {BR� BP s t�b }$�{� BP
�JZ$}8�t� $R $tI�}�tI�t� BP �Y� JZsj$�k BP �Y� �JZ$}8�t� $� $R ��}js{$t�� stI
�Y� {BR�R BP 8s$t��tst{� s�� j$,�jk �B A� {Bt%�- $t �Y� �s�� BP 8s$t��tst{��
qYZR� �Y� stsjkR$R sAB%� s}}j$�R� i�}js{�8�t� stI 8s$t��tst{� R��s���$�R
RYBZjI A� `B$t�jk {BtR$I���I stI `B$t�jk $8}j�8�t��I�

qY� R{�s} %sjZ� BP }YkR${sj {s}$�sj b$jj $t ��t��sj I�}�tI Bt JZsj$�k�
!Z� 8BI�j sAB%� ��sI$jk s{{B88BIs��R �Y$R {BtR$I��s�$Bt� qY� B}�$8sj
%sjZ� PZt{�$Bt� Ow?D� bBZjI 8���jk A� {B8}Z��I b$�Y R{�s} %sjZ� $t{jZI�I
PB� �s{Y %sjZ� BP ?�

yt R�{�$Bt x�; A�jBb� b� }��R�t� s PB�8Zjs�$Bt �Ys� {s}�Z��R AB�Y �Y�
}YkR${sj {s}$�sj stI YZ8st {s}$�sj 73+ }�BAj�8R� y� sjjBbR PB� AB�Y ��{YT

;(qY� B}�$8sj ��}js{�8�t� BP I����$B�s�$t� sRR��R u �Y� ��t��sj PB�8Zjs�$Bt BP bYs�
b� {sjj �Y� X8s{Y$t� ��}js{�8�t� }�BAj�8" u YsR sjRB s���s{��I {BtR$I��sAj� s���t�$Bt
$t �Y� B}��s�$BtR ��R�s�{Y j$���s�Z��� yt �Y� ���8R BP BZ� 8BI�j� YBb�%��� ��R�s�{Y��R
$t �Y$R j$���s�Z�� wj$,� iZR� stI ]BB}�� stI <sj�$bst��� $t �{BtB8${RD Ys%� PB{ZR�I Bt
��R�B�s�$Bt� �s�Y�� �Yst }Z��$t� ��R�B�s�$Bt stI sAs��8�t� �B���Y��� 3B� RZ�%�kR� R��
_$��R,sjjs stI zB�j,�� wd��ED stI 7Y��$P stI 78$�Y wd�MdD�

n(



tBjB�${sj sI%st{� stI R{�s} %sjZ��

x�n <Z8st {s}$�sjU bB�,�� ��s$t$t�
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