
ytR�$�Z� P[Z� ytPB�8s�$, I��

q�{Yt$R{Y�t =t$%��R$�[s� �[Zt{Y�t

N�Y�R�ZYj ytPB�8s�$, y�

VZ�B8s��I +Zsj$�s�$%� VAR��s{�$Bt

stI $�R V}}j${s�$Bt �B

VZ�B8B�$%� 7kR��8R

�s��$t 7s{Y�tAs{Y��

zBjjR�[stI$��� VAI�Z{, I�� %Bt I�� 3s,Zj�[s� P[Z� ytPB�8s�$, I�� q�{Yt$R{Y�t =t$T

%��R$�[s� �[Zt{Y�t 9Z� e�jst�Zt� I�R s,sI�8$R{Y�t p�sI�R �$t�R

*B,�B�R I�� Ws�Z�b$RR�tR{YsP��t w*�� ���� ts��D

��t�Y8$���t *$RR���s�$Bt�

zB�R$�9�tI��U =t$%�T_�BP� *�� *��Y�{� G$jP�$�I  �sZ��

_�[ZP�� I�� *$RR���s�$BtU

d� =t$%�T_�BP� *�� _���� 7��ZRR

1� !�=t$%�T_�BP� *�� p�B�� pB��jBA�

q�{Yt$R{Y� =t$%��R$�[s� G$�t w[!R�����${YD

*$� *$RR���s�$Bt bZ�I� s8 d1� ;� 1((d A�$ I�� q�{Yt$R{Y�t =t$%��R$�[s� �[Zt{Y�t

�$t����${Y� ZtI IZ�{Y I$� 3s,Zj�[s� P[Z� ytPB�8s�$, s8 x� �� 1((d st��tB88�t�





VAR��s{�

qY� $t{��sR$t� {B8}j�-$�k BP �t�$t����I I�%${�R� ���� $t �Y� IB8s$t BP sZT
�B8B�$%� RkR��8R� YsR j�sI �B st $t{��sR�I I�8stI PB� {B8}Z���TRZ}}B���I A�T
Ys%$B� }��I${�$Bt� I$s�tBR$R� stI ��R�$t�� �BI�jTAsR�I ��sRBt$t� $R st �8���$t�
RZAh�jI BP V��$h{$sj yt��jj$��t{� �Ys� $R {Bt{��t�I b$�Y ��}��R�t�$t� ,tBbj�I��
sABZ� �Y� R��Z{�Z�� stI A�Ys%$B� BP }YkR${sj RkR��8R $t ���8R BP s 8BI�j stI
ZR$t� $� �B sZ�B8s�� �Y� sAB%�T8�t�$Bt�I �sR,R�

�BI�j$t� $R �Y� Ys�I }s�� BP 8BI�jTAsR�I ��sRBt$t�� yt B�I�� �B 8s,� $�
P�sR$Aj�� $� $R {�Z{$sj �B A��s, IBbt �Y� ,tBbj�I�� sABZ� s I�%${� $t�B ��TZRsAj�
{B8}Bt�t�R stI �B B��st$9� �Y�8 $t s j$A�s�k� !t �Y� B�Y�� YstI� $t B�I�� �B
,��} ��sRBt$t� b$�Y s 8BI�j {B8}Z�s�$Btsjjk ��s{�sAj�� $� $R $8}B��st� �B Ys%�
st sI�JZs�� ��}��R�t�s�$Bt �Ys� $t{jZI�R Btjk �Y� I$R�$t{�$BtR �Ys� s�� ��JZ$��I
�B }��PB�8 s }s��${Zjs� �sR,�

yt �Y$R �Y�R$R� b� I�sj b$�Y �Y� }�BAj�8 BP htI$t� s j�%�j BP ��stZjs�$�k PB�
s A�Ys%$B� 8BI�j �Ys� $R sR {Bs�R� sR }BRR$Aj�� AZ� R�$jj ht� �tBZ�Y PB� s �$%�t
A�Ys%$B� }��I${�$Bt B� I$s�tBR$R �sR,� qY� PB{ZR $R Bt �sR,TI�}�tI�t� IB8s$t
sAR��s{�$BtU $���� �Y� }�BAj�8 $R �B I����8$t� I$R�$t{�$BtR b$�Y$t �Y� IB8s$tR BP
%s�$sAj�R w���8�I JZsj$�s�$%� %sjZ�RD �Ys� s�� AB�Y t�{�RRs�k stI RZ^{$�t�� �$%�t
�Y� {BtR��s$t�R BP �Y� A�Ys%$B� 8BI�j� s ��stZjs�$�k BP }BRR$Aj� BAR��%s�$BtR� stI
s ��stZjs�$�k BP I�R$��I ��RZj�R� G� }��R�t� s 8��YBI �Ys� sjjBbR �B sZ�B8s�${sjjk
I����8$t� JZsj$�s�$%� %sjZ�R� R�s��$t� P�B8 s AsR� 8BI�j �Ys� YsR A��t {B8}BR�I
P�B8 s j$A�s�k�

V }�$t{$}j�I s}}j${s�$Bt BP �Y$R bB�, $R �B �Z�t ��sjT%sjZ�I 8BI�jR� sR {B8T
8Btjk ZR�I $t $tIZR��k� $t�B JZsj$�s�$%� 8BI�jR �B 8s,� �Y�8 s{{�RR$Aj� �B sZ�BT
8s��I ��sRBt$t� 8��YBIR� qY� ��RZj�$t� 8��YBIR stI RBP�bs�� �BBjR �YZR ���s�jk
�tYst{� �Y� sA$j$�k �B ZR� s A�Ys%$B� 8BI�j BP st �t�$t����I I�%${� sR s {B88Bt
AsR$R �B RZ}}B�� I$&���t� �sR,R sjBt� $�R j$P� {k{j�� qY� �Y�R$R I�R{�$A�R �Y� s}T
}j${s�$Bt �B ��sjTbB�jI �-s8}j�R �s,�t P�B8 �Y� sZ�B8B�$%� IB8s$t� qY$R j�sIR
�B �Y� h�R� 8BI�jTAsR�I I$s�tBR$R RkR��8 �Ztt$t� BtTABs�I s }sRR�t��� %�Y${j��
qY� }�B�B�k}� $R RYBbt �B }�B%$I� ZR�PZj ��RZj�R PB� s tZ8A�� BP �8$RR$BtT��js��I
Ps$jZ�� R{�ts�$BR �Ys� b��� $8}j�8�t��I Bt s zBj%B I�8BtR��s�B� {s��





�ZRs88�tPsRRZt�

*$� 9Zt�Y8�tI� �B8}j�-$�[s� ��{Yt$R{Y�� 7kR��8�� 9� � $8 VZ�B8BA$jA���${Y�
P[ZY�� 9Z �$t�8 R��$��tI�t  �Is�P st {B8}Z���Zt���R�[Z�9��� z��Ysj��tR%B�Y��T
Rs��� *$s�tBR� ZtI q�R���t��$��Zt�� �BI�jjAsR$����R 7{Yj$���t $R� �$t q�$j��A$��
I�� �[ZtR�j${Y�t yt��jj$��t9� IsR R${Y 8$� I�� i�}�[sR�t�s�$Bt %Bt G$RR�t [ZA��
7��Z,�Z� ZtI z��Ysj��t }YkR$,sj$R{Y�� 7kR��8� $t 3B�8 �$t�R �BI�jjR ZtI I�RR�t
z��b�tIZt� 9Z� VZ�B8s�$R$��Zt� I�� ��tstt��t VZP�sA�t A�R{Y[sP�$���

*�� �BI�jj$��Zt�RR{Y�$�� R��jj� I$� <sZ}�R{Yb$��$�,�$� A�$ 8BI�jjAsR$����8
7{Yj$���t Is�� e� $R� tZ� Istt �^9$�t� IZ�{YP[ZY�As�� b�tt IsR G$RR�t [ZA��
�$t p��[s� IZ�{Y 8[B�j${YR� sjj��8�$t�� b$�I��%��b�tIAs�� �B8}Bt�t��t8BI�jj�
��}�[sR�t�$��� b$�I� I$� $t 3B�8 �$t�� �BI�jjA$Aj$B�Y�, B��st$R$��� ZtI RB P[Z�
%��R{Y$�I�t� VZP�sA�t Y��st��9B��t b��I�t ,[Btt�t� VtI����R�$�R ��PB�I��� �^T
9$�t��R _�BAj�8j[BR�t 8$� �$t�8 �BI�jj �$t� st��8�RR�t� i�}�[sR�t�s�$BtR�A�t��
$t I�� tZ� =t���R{Y�$IZt��t A��[Z{,R${Y�$�� b��I�t� I$� 9Z� *Z�{YP[ZY�Zt� �$t��
����A�t�t VZP�sA� �s�R[s{Yj${Y tB�b�tI$� R$tI�

*$�R� V�A�$� A�R{Y[sP�$�� R${Y 8$� I�8 _�BAj�8� �$t� p�stZjs�$�[s�R�A�t� P[Z�
�$t z��Ysj��tR8BI�jj 9Z htI�t� I$� RB ��BA b$� 8[B�j${Y� sA�� tB{Y P�$t ��tZ�
P[Z� �$t� ����A�t� z��Ysj��tR%B�Y��Rs��T BI�� *$s�tBR�sZP�sA� $R�� *�t 7{Yb��T
}Zt,� A$jI�� IsA�$ I$� sZP�sA�tsAY[st�$�� G����A���${YRsAR��s,�$BtU I�Y� IsR
_�BAj�8 A�R��Y� Is�$t� =t���R{Y�$IZt��t $tt��YsjA I�R G����A���${YR %Bt zsT
�$sAj�t wRB��tstt�� JZsj$�s�$%� G����D 9Z htI�t� I$� RBbBYj tB�b�tI$� sjR sZ{Y
Y$t��${Y�tI R$tI� A�9B��t sZP I$� ]BtR��s$t�R I�R z��Ysj��tR8BI�jjR� I$� p�sT
tZjs�$�[s� I�� 8[B�j${Y�t  �BAs{Y�Zt��t� ZtI I$� p�stZjs�$�[s� I�� ��b[ZtR{Y��t
e���At$RR�� G$� R��jj�t �$t� ���YBI� %B�� 8$� I�� JZsj$�s�$%� G���� sZ�B8sT
�$R{Y A�R�$88� b��I�t ,[Btt�t� sZR��Y�tI %Bt �$t�8  sR$R8BI�jj� IsR sZR �$t��
�BI�jjA$Aj$B�Y�, ��9�Z�� bB�I�t $R��

e$t� }�$t9$}$�jj� Vtb�tIZt� A�R��Y� Is�$t� tZ8��$R{Y� �BI�jj�� b$� R$� Y[sZh�
$t I�� ytIZR��$� %��b�tI�� b��I�t� $t JZsj$�s�$%� �BI�jj� 9Z ��stRPB�8$���t ZtI
IsIZ�{Y I�t ���YBI�t I�R sZ�B8s�$R{Y�t 7{YjZ�PBj���tR 9Z�[st�j${Y 9Z 8s{Y�t�
*$� ��RZj�$���tI�t z��PsY��t ZtI 7BP�bs��TG��,9�Z�� ��8[B�j${Y�t �R� �$t z��YsjT
��tR8BI�jj sjR ��8�$tRs8�  sR$R 9Z� =t���R�[Z�9Zt� %��R{Y$�I�t��� b[sY��tI I�R
N�A�tR9k,jZR �$t�R ��{Yt$R{Y�t 7kR��8R stPsjj�tI�� VZP�sA�t �$t9ZR��9�t� *$�
V�A�$� A�R{Y��$A� I$�R stYstI %Bt ��sj�t  �$R}$�j�t sZR I�8 VZ�B8BA$jA���${Y�
*$�R P[ZY�� R{Yj$��j${Y 9Z8 ��R��t 8BI�jjAsR$����t *$s�tBR�RkR��8� IsR BtTABs�I
sZP �$t�8 _��RBt�tPsY�9�Z� j[sZP�� eR b$�I ��9�$��� Is� I$�R�� _�B�B�k} t[Z�9j${Y�
e���At$RR� P[Z� �$t� i�$Y� %Bt �8$RR$BtR��j�%st��t 3�Yj��R9�ts�$�t j$�P���� I$� sZP
�$t�8 zBj%BTz��RZ{YRPsY�9�Z� $8}j�8�t�$��� bZ�I�t�





V{,tBbj�I�8�t�R

�stk }�B}j� Ys%� {Bt��$AZ��I �B �Y$R bB�,� qY$R RZ}}B��R 8k ��t��sj A�j$�P
�Ys� R{$�t�$h{ bB�, BP��t s�$R�R P�B8 �Y� $t���s{�$Bt b$�Y s {��s�$%� X�t%$�BtT
8�t�"� �s�Y�� �Yst P�B8 �Y� 8$tI BP s R$t�j� }��RBt�

3B� �Y� R{$�t�$h{ }s�� BP �Y$R �t%$�Bt8�t�� y h�R� bBZjI j$,� �B �Yst, 8k
RZ}��%$RB�� _���� 7��ZRR� <� YsR s }s��${Zjs� ,ts{, PB� R��Z{�Z�$t� stI B��st$9$t�
��R�s�{Y Bt s {Bt{�}�Zsj stI ��t��sj j�%�j� bY$j� t�%�� jBR$t� R$�Y� BP $�R }�s{�${sj
s}}j${s�$BtR� �stk sR}�{�R BP �Y$R bB�, b��� $t4Z�t{�I Ak Y$R $I�sR� bY$j� s�
�Y� Rs8� �$8� $�R }��R�t�s�$Bt bsR {js�$h�I �Y�BZ�Y Y$R RZ���R�$BtR� <� �s%� 8�
�Y� P���IB8 �B }Z�RZ� 8k $t����R�R� stI }�B%$I�I �t{BZ�s��8�t� stI �Z$Ist{�
�Y�BZ�YBZ� 8k bB�, Bt �Y$R �Y�R$R�

y bBZjI sjRB j$,� �B �Yst, 8k PB�8�� {Bjj�s�Z�R s� �Y� q�{Yt$R{Y� =t$%��T
R$�[s� �[Zt{Y�t� =j�${Y <�jj��� VtI��sR �sj$, stI Fs,BA �sZRR� PB� $t����R�$t�
I$R{ZRR$BtR� {BjjsAB�s�$Bt� stI $t ��t��sj PB� RYs�$t� �Y� PZt BP ��sIZs�� R�ZI�t�
j$P� b$�Y 8�� !R,s� *��RRj�� P�B8 !{{:8 7BP�bs�� Y�j}�I �B $8}�B%� �Y$R bB�,
Ak 8stk I$R{ZRR$BtR stI }�B%$I�I {Bt�$tZBZR RZ}}B�� stI Y$t�R PB� $t����s�$Bt
b$�Y �Y� is9:� 8BI�jTAsR�I ��sRBt$t� P�s8�bB�,� Ps$�jk �B$t� A�kBtI �Y� R{B}�
BP tB�8sj X{ZR�B8�� {s��"� Vj�-stI�� �Z�R{Ys $8}j�8�t��I {B�� }s��R BP �Y�
RBP�bs�� }��R�t��I $t �Y$R �Y�R$R� $�R p=yR� stI $�R $t���Ps{�R �B is9:�� _s�� BP
�Y� 8BI�jR ZR�I $t �Y� �-s8}j�R s�� AsR�I Bt s 8BI�j j$A�s�k I�%�jB}�I Ak 3jBT
�$st *Z88��� IZ�$t� Y$R 8sR��� �Y�R$R� VtI��sR �sj$, $8}j�8�t��I �Y� }s��R BP
�Y� R$�tsj ��stRPB�8s�$Bt 8BIZj� �Ys� 8sts�� �Y� $t���Ps{$t� b$�Y %�Y${j� Is�s�
3$tsjjk� y bBZjI j$,� �B �Yst, �Y� R{$�t�$h{ {B88Zt$�k s�BZtI �Y� *� stI +i
bB�,RYB}R s� bY${Y y bsR sAj� �B }s��${$}s��� �k �Y�R$R A�t�h���I P�B8 {B8T
8�t�R BP ��%$�b��R Bt }s}��R �Ys� }��R�t��I sR}�{�R BP �Y$R ��R�s�{Y� sR b�jj sR
P�B8 I$R{ZRR$BtR s�$R$t� IZ�$t� �Y�R� �%�t�R� !P �Y� 8stk }�B}j�� y bBZjI j$,� �B
8�t�$Bt *st$�j� qY�R�$I��u*Z}�?� PB� Y$R %sjZsAj� P��IAs{,�

V 8s$t P�s�Z�� BP �Y$R bB�, $R �Ys� $� �st��R P�B8 AsR${ �Y�B���${ $I�sR �B
s ��sjTbB�jI s}}j${s�$Bt� qY$R $R tB� st �sRk �sR, stI ��JZ$��R s X8$j$�Z" sjRB
Bt }s�� BP �Y� s}}j${s�$Bt IB8s$t� b$�YBZ� �Y$R� �Y� �%sjZs�$Bt BP �Y� ��R�s�{Y
$I�sR bBZjI Ys%� A��t $8}BRR$Aj�� qY$R �t%$�Bt8�t� {BtR$R��I BP �Y� p��8st
}�B`�{� yW*yV wyt��jj$��t� *$s�tBR$R $t ytIZR��$sj V}}j${s�$BtRD stI �Y� eZ�BT
}�st }�B`�{� z� * wz�Y${j� �BI�jTAsR�I *$s�tBR$R� R�� h�Z�� dD� *Z�$t� �Y�
js���� }�B`�{�� y bsR s R{YBjs�RY$} YBjI�� BP �Y� iBA���  BR{Y p8A< s� 7�Z���s���
p��8stk� y s8 $tI�A��I �B GBjP�st�  ��8��� �${Ys�j Gsj�Y��� stI i�$tYs�I
G�A�� P�B8  BR{Y:R ��R�s�{Y stI I�%�jB}8�t� I�}s��8�t�� zBj%B ]s� ]B�}BT
�s�$Bt wtBb }s�� BP 3B�I �B�B� ]B8}stkD s� p[B��AB��� 7b�I�t {Bt��$AZ��I �B
stsjk9$t� �Y� ��JZ$��8�t�R BP �Y� �Z$I$t� s}}j${s�$Bt� R�j�{�$t� �Y� I�8BtR��sT
�B� R{�ts�$BR� stI }��}s�$t� �Y� I�8BtR��s�B� {s�� *Z�$t� R�%��sj %$R$�R� ]js�R
]s�j?�t stI  `[B�t 7%�tRRBt Y�j}�I 8� b$�Y $tR�sjjs�$BtR $t �Y� {s�� �BB, 8�sRZ��T
8�t�R� stI �%�t sjjBb�I 8� �B ��R� I�$%� �Y� {s� $t �Y� jstIR{s}�R RZ��BZtI$t�
p[B��AB��� qY�k stI �Y�$� Ps8$j$�R 8sI� 8k %$R$�R �B p[B��AB�� s }s��${Zjs� �tT
`BksAj� �-}��$�t{�� y s}}��{$s�� �Y$R s jB� sR y ,tBb tBb �Ys� RZ{Y }�B}j� s��
ZRZsjjk %��k AZRk $tI$%$IZsjR�



NsR� AZ� tB� j�sR�� y bBZjI j$,� �B �Yst, 3�st9 GB�sbs� bYB {B88�t��I Bt
�s�j$�� I�sP�R BP �Y$R 8stZR{�$}�� 3$tsjjk� stB�Y�� ��t��sj A�j$�P BP 8� $R �Ys�
bY$j� �Y� �Y$�I Ps{�B� v �Y� }�$%s�� 8$j$�Z BP P�$�tIR stI Ps8$jk v $R �JZsjjk
$8}B��st�� $� RYBZjI A� B8$���I P�B8 s{,tBbj�I�8�t�R�

3$�Z�� dU _s��${$}st�R stI �Y� �bB I�8BtR��s�B� {s�R BP �Y� z� * }�B`�{�
w$8s�� �s,�t Ak ]js�R ]s�j?�tD

�s��$t 7s{Y�tAs{Y��
FstZs�k 1((d



]Bt��t�R

d yt��BIZ{�$Bt d

d�d �B�$%s�$Bt � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � n

d�d�d e-s8}j� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � n

d�d�1 qY� _�BAj�8 � � � � � � � � � � � � � � � � � � � � � � � � � � x

d�1 !A`�{�$%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � E

d�n !%��%$�b BP _�B}BR�I 7BjZ�$Bt � � � � � � � � � � � � � � � � � � � � E

d�n�d �BI�j i�}��R�t�s�$Bt � � � � � � � � � � � � � � � � � � � � � E

d�n�1 �BI�j VAR��s{�$BtR � � � � � � � � � � � � � � � � � � � � � � �

d�n�n ]Ys�s{���$9s�$Bt BP qsR,R � � � � � � � � � � � � � � � � � � � �
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V��$h{$sj yt��jj$��t{� wVyD $R s R{$�t{� {Bt{��t�I b$�Y }�BAj�8 RBj%$t� Ak �Y�
8�stR BP {B8}Z���R� �BI�jTAsR�I ��sRBt$t� $R s RZAh�jI BP Vy {Bt{��t�I b$�Y
��}��R�t�$t� ,tBbj�I�� sABZ� �Y� R��Z{�Z�� stI A�Ys%$B� BP }YkR${sj RkR��8R� stI
ZR$t� $� �B sZ�B8s�� �t�$t���$t� �sR,R RZ{Y sR A�Ys%$B� }��I${�$Bt� I$s�tBR$R� stI
��R�$t�� y� $R AsR�I Bt �Y� $I�s �Ys� Bt{� �Y� �RR�t�$sj sR}�{�R BP s RkR��8 Ys%�
A��t {s}�Z��I $t �Y� PB�8 BP s A�Ys%$B� 8BI�j� �Y� �sR,R 8�t�$Bt�I sAB%� {st
A� }��PB�8�I ZR$t� b�jjTZtI��R�BBI stI {B8}Z���TRZ}}B���I 8��YBIR�

<Bb�%��� }��PB�8$t� �&�{�$%� }�BAj�8 RBj%$t� ��JZ$��R� $t �Y� h�R� }js{�� s
}�BAj�8 ��}��R�t�s�$Bt �Ys� $R sI�JZs�� PB� �Y� �sR, s� YstI� 3B� $tR�st{�� bY�t
I$s�tBR$t� �Y� A�Ys%$B� BP st �t�$t����I I�%${� $t st BtTABs�I �t%$�Bt8�t�� $�
$R {�Z{$sj �B Ys%� s 8BI�j �Ys� PB{ZR�R Bt �Y� �RR�t�$sj sR}�{�R BP �Y� RkR��8 Btjk�
$t B�I�� �B 8��� �Y� R��$t��t� �$8� stI R}s{� ��JZ$��8�t�R BP �Y$R s}}j${s�$Bt�
qB }Z� $� RYB��� 8BI�j$t� $R �Y� Ys�I }s�� BP 8BI�jTAsR�I ��sRBt$t��

*�R}$�� $�R $8}B��st{�� �Y� }�BAj�8 BP sZ�B8s�${sjjk I��$%$t� ��}��R�t�s�$BtR
�Ys� s�� RZ$��I PB� s {���s$t �sR, R�$jj ��8s$tR� PB� s js��� }s��� st ZtRBj%�I
}�BAj�8� VR *s%$I Gsj�9 }Z� $� IZ�$t� Y$R }��R$I�t�$sj sII��RR s� �Y� 3$P���t�Y
Ws�$Btsj ]BtP���t{� Bt V��$h{$sj yt��jj$��t{� w>Gsj��HDU

XVy YsR PB� �Y� 8BR� }s�� PB{ZR�I Bt jB�${ stI ��sRBt$t� $t s��$h{$sj
R$�Zs�$BtR bY��� Btjk ��j�%st� %s�$sAj�R stI B}��s�B�R s�� R}�{$h�I
stI YsR }s$I $tRZ^{$�t� s���t�$Bt �B }�B{�RR�R BP ��IZ{$t� �Y� �${Yt�RR
stI I$RB��st$9s�$Bt BP �Y� ��sj bB�jI �B s PB�8 bY��� jB�${sj ��sRBt$t�
{st A��t s}}j$�I� w � � � D Vy 8BI�jR sj��sIk sRRZ8� �Ys� RB8�YBb
b�:%� I$R{B%���I �Y� BA`�{�R stI ��js�$BtR �Ys� s�� $8}B��st� $t s
R$�Zs�$Bt� z��k j$��j� bB�, YsR A��t IBt� Bt �Y� }�BAj�8 BP s{�Zsjjk
�Z�t$t� ��sj� {B8}j�- R{�t�R $t�B Rk8ABj${ R$�Zs�$Bt I�R{�$}�$BtR� VtI
y bBZjI s��Z� �Ys� �Y$R $R bY��� 8BR� BP $t��jj$��t{� ��sjjk j$�R�"

Vt $8}B��st� $I�s $t B�I�� �B 8s,� 8BI�j$t� BP }YkR${sj RkR��8R P�sR$Aj� $R
�B A��s, IBbt �Y� ,tBbj�I�� sABZ� s I�%${� $t�B ��TZRsAj� {B8}Bt�t�R� stI �B
B��st$9� �Y�8 $t s j$A�s�k� V 8BI�j BP �Y� RkR��8 {st �Y�t A� sRR�8Aj�I Ak
{B8}BR$t� 8BI�j P�s�8�t�R P�B8 �Y� j$A�s�k� AsR�I Bt s R��Z{�Z�sj I�R{�$}�$Bt

d
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BP �Y� RkR��8� qY$R ��JZ$��R �Ys� �Y� 8BI�j P�s�8�t�R Ys%� �B A� PB�8Zjs��I� sR
Ps� sR }BRR$Aj�� $t s ��t��${ bsk stI $tI�}�tI�t� BP �Y�$� s}}j${s�$Bt {Bt��-��

qY�R� BA`�{�$%�R $88�I$s��jk {��s�� s ��tR$Bt� A�{sZR� bYs� $R st sI�JZs��
8BI�j I�}�tIR Bt �Y� R��Z{�Z�� BP �Y� RkR��8 stI �Y� R}�{$h{ �sR, $� b$jj A�
ZR�I PB� v s ,$tI BP $tPB�8s�$Bt �Ys� {sttB� A� st�${$}s��I $t ��t��${ 8BI�j
P�s�8�t�R� <�t{�� $t ��t��sj� �Y� {B8}BR$�$Bt BP 8BI�jR P�B8 s j$A�s�k b$jj j�sI
�B RkR��8 8BI�jR �Ys� s�� �$�Y�� $t�^{$�t�� A�{sZR� �Y�k s�� B%��jk I��s$j�I w$���
�BB ht�T��s$t�ID� B� $t�&�{�$%�� A�{sZR� �Y�k s�� tB� I��s$j�I �tBZ�Y PB� �Y� �sR,
s� YstI w$��� �BB {Bs�R�T��s$t�ID� GYs� b� bBZjI j$,� �B Ys%� $tR��sI $R s 8BI�j
�Ys� YsR `ZR� �Y� �$�Y� ��stZjs�$�k $t �Y� R�tR� �Ys� $� 8s,�R sjj �Y� RZ^{$�t��
AZ� Btjk �Y� t�{�RRs�k I$R�$t{�$BtR �B RBj%� s }s��${Zjs� �sR,�

qY� }�BAj�8 BP �sR,TI�}�tI�t� 8BI�j$t� {st Btjk A� $t%�R�$�s��I $t �Y� {BtT
��-� BP {Bt{���� s}}j${s�$Bt �sR,R stI {Bt{���� }YkR${sj RkR��8R� qY$R R��8R
BA%$BZR v AZ�� sR Bt� BP �Y� ,�k }��RBtR $t �Y� h�jI BP 8BI�jTAsR�I ��sRBt$t��
FBYst I� �j���� YsR tB��I w>I��nHDU

X�Z{Y Vy ��R�s�{Y PsjjR $t�B �Y� ��s} BP �-s8$t$t� $RRZ�R PB� �Y�$�
Bbt Rs,�� jBR$t� R$�Y� BP �Y� B%��sjj BA`�{�$%�� stI �Y���Ak �&�{�$%�jk
AZ$jI$t� A�$I��R B%�� I�k jstI � w � � � D 3B{ZR$t� Bt ��sRBt$t� sABZ�
�Y� }YkR${sj bB�jI {BtR�st�jk A�$t�R PZtIs8�t�sj $RRZ�R �B s���t�$Bt�
7$�t$h{st� Vy }�B���RR {st A� 8sI� Btjk Ak s}}jk$t� Vy $I�sR �B
�sR,R� !�Y��b$R�� b� ��tI �B R}$t BZ� bY��jR�"

qY$R YsR 8B�$%s��I BZ� AsR${ s}}�Bs{Y �B {s��k BZ� �Y� bB�, $t {jBR� ��jsT
�$BtRY$} �B s}}j${s�$BtR� �B $t{jZI� $tIZR��$sj }s��t��R stI �-}���R� stI �B �s{,j�
s ��sjTbB�jI �-s8}j� �s,�t P�B8 �Y� sZ�B8B�$%� IB8s$t�  �{sZR� Bt� {sttB�
j�s�t sABZ� �Y� }�BAj�8R �B A� sII��RR�I $t $tIZR��$sj s}}j${s�$BtR b$�YBZ� ZtT
I��R�stI$t� �Y�$� ts�Z�� �B RB8� �-��t�� $� $R sjRB �Y� ��sRBt bYk R$�t$h{st� }s��R
BP �Y$R �Y�R$R I�sj b$�Y �Y� PZt{�$Bt stI A�Ys%$B� BP %�Y${j� RZARkR��8R stI $RRZ�R
�Ys� s�� ��j�%st� $t �Y$R }s��${Zjs� {Bt��-��

!t �Y� B�Y�� YstI� bY$j� IB$t� RB� Bt� $R Ps{�I b$�Y �Y� �$R, BP {��s�$t�
R}�{$h{ RBjZ�$BtR �Ys� Ys%� Btjk s j$8$��I R{B}� BP $t����R�� yt B�I�� �B �tRZ��
�Ys� �Y� ��RZj�$t� 8��YBIR s�� ��stRP��sAj� stI BP 8B�� ��t��sj $8}B��st{��
{s�� YsR �YZR �B A� �s,�t PB� t�%�� j�s%$t� �Y� h�8 ��BZtI BP 8s�Y�8s�${sj
s��Z8�t�s�$Bt� qY$R $R �Y� ��sRBt bYk {BtR$I��sAj� R�{�$BtR BP �Y$R bB�, s��
{Bt{��t�I b$�Y 8s�Y�8s�${sj PB�8sj$R8R� ���� b$�Y �Y� I�ht$�$Bt BP R}s{�R stI
8s}}$t�R A��b��t �j�8�t�R BP �Y�R� R}s{�R� stI 8s�Y�8s�${sj }�BBPR $t B�I�� �B
bs��st� $8}B��st� }�B}���$�R�

yt �Y$R �Y�R$R� b� $t%�R�$�s�� �Y� }�BAj�8 BP htI$t� s j�%�j BP ��stZjs�$�k PB�
s A�Ys%$B� 8BI�j �Ys� $R sR {Bs�R� sR }BRR$Aj�� AZ� R�$jj ht� �tBZ�Y PB� s �$%�t
A�Ys%$B� }��I${�$Bt B� I$s�tBR$R �sR,� qY� PB{ZR $R Bt �sR,TI�}�tI�t� IB8s$t
sAR��s{�$Bt� y���� �Y� }�BAj�8 $R �B I����8$t� I$R�$t{�$BtR b$�Y$t �Y� IB8s$tR BP
%s�$sAj�R w���8�I JZsj$�s�$%� %sjZ�RD �Ys� s�� AB�Y t�{�RRs�k stI RZ^{$�t�� �$%�t
�Y� {BtR��s$t�R BP �Y� A�Ys%$B� 8BI�j� �Y� ��stZjs�$�k BP }BRR$Aj� $t}Z�R� stI �Y�
��stZjs�$�k BP I�R$��I BZ�{B8�R BP 8BI�jTAsR�I }�BAj�8 RBj%$t��



d�d� �!qyzVqy!W n

yt B�I�� �B sZ�B8s�� �Y$R sR}�{� BP }�BAj�8 RBj%$t�� $� $R t�{�RRs�k �B jsk As��
�Y� ZtI��jk$t� $t�Z$�$BtR stI I$%��R� Ps{��R BP �sR,TI�}�tI�t{k� stI �B 8s,� �Y�8
�-}j${$� stI PB�8sj �B RZ{Y s I����� �Ys� ���8R j$,� XRZ^{$�t�" B� Xt�{�RRs�k"
I$R�$t{�$BtR {st A� ��sRBt�I sABZ��

 sR�I Bt �Y$R� b� }��R�t� s 8��YBI �Ys� sjjBbR �B sZ�B8s�${sjjk I����8$t�
JZsj$�s�$%� %sjZ�R� R�s��$t� P�B8 s AsR� 8BI�j �Ys� YsR A��t {B8}BR�I P�B8 s
j$A�s�k� qY� ��RZj�$t� 8��YBIR stI RBP�bs�� �BBjR �tYst{� �Y� sA$j$�k �B ZR� s
A�Ys%$B� 8BI�j sR s {B88Bt AsR$R �B RZ}}B�� I$&���t� �sR,R� qY� �Y�R$R I�R{�$A�R
�Y�$� s}}j${s�$Bt �B ��sjTbB�jI �-s8}j�R �s,�t P�B8 �Y� sZ�B8B�$%� IB8s$t� yt
}s��${Zjs�� �Y$R j�sIR �B �Y� h�R� 8BI�jTAsR�I I$s�tBR$R RkR��8 �Ztt$t� BtTABs�I
s }sRR�t��� %�Y${j�� qY$R }�B�B�k}� $R RYBbt �B }�B%$I� ZR�PZj ��RZj�R PB� s
tZ8A�� BP �8$RR$BtT��js��I Ps$jZ�� R{�ts�$BR �Ys� b��� $8}j�8�t��I Bt s zBj%B
I�8BtR��s�B� {s��

d�d �B�$%s�$Bt

d�d�d e-s8}j�

]BtR$I��� PB� �-s8}j�� �Y� RkR��8 I�}${��I $t �Y� h�Z�� d�d A�jBb� qY� I�%${�
$R s R$8}j$h�I %��R$Bt BP s }�Isj }BR$�$Bt R�tRB� ZR�I $t s }sRR�t��� {s�� y�R
}Z�}BR� $R �B I�j$%�� $tPB�8s�$Bt sABZ� �Y� }BR$�$Bt BP �Y� s{{�j��s�B� }�Isj �B
�Y� �j�{��Bt${ {Bt��Bj Zt$� we]=D BP �Y� �t�$t� 8sts��8�t� RkR��8� qY� e]=
ZR�R �Y$R $tPB�8s�$Bt �B {sj{Zjs�� �Y� s8BZt� BP PZ�j �Ys� b$jj A� I�j$%���I �B �Y�
{s� �t�$t��

qY� }�Isj }BR$�$Bt $R R�tR�I $t �bB bskR� %$s �Y� }B��t�$B8���� sR st stsT
jB�Z� R$�tsj� 8�L0� stI %$s �Y� $Ij� Rb$�{Y sR s A$ts�k R$�tsj� 8Xj70�_� qY� $Ij�
Rb$�{Y {Yst��R $�R R�s�� s� s }s��${Zjs� %sjZ� BP �Y� 8�{Yst${sjjk ��stRP����I
}�Isj }BR$�$Bt� qY� �bB }BRR$Aj� %sjZ�R BP 8Xj70�_ {B���R}BtI �B �bB �st��R BP
8�L0� R�}s�s��I Ak s }s��${Zjs� %Bj�s�� %sjZ�� qY� ��sRBt PB� �Y� ��IZtIst� R�tRT
$t� BP �Y� }�Isj }BR$�$Bt $R �Ys� �Y� R$�tsjR P�B8 �Y� }B��t�$B8���� stI �Y� Rb$�{Y
s�� {�BRRT{Y�{,�I s�s$tR� �s{Y B�Y�� Ak �Y� BtTABs�I {Bt��Bj RBP�bs�� BP �Y� e]=�
qY$R }jsZR$A$j$�k {Y�{, $R s RsP��k P�s�Z�� BP �Y� RkR��8� $t B�I�� �B s%B$I {sR�R
bY��� s b�Bt� s8BZt� BP PZ�j $t`�{��I �%B,�R Ist���BZR I�$%$t� R$�Zs�$BtR�

VRRZ8� b� bst� �B }��PB�8 �Y� }jsZR$A$j$�k {Y�{, A��b��t �Y� �j�{��${sj R$�T
tsjR 8�L0 stI 8Xj70�_ sZ�B8s�${sjjk Ak �Y� 8�stR BP s A�Ys%$B� 8BI�j BP �Y� RkRT
��8� ���� sR }s�� BP s I$s�tBR$R B� I�R$�t %��$h{s�$Bt �sR,� 3B� 8stk }�BAj�8R�
$� $R {Bt%�t$�t� �B ZR� A�Ys%$B� 8BI�jR BP �j�{��${sj {B8}Bt�t�R �Ys� I$R�$t�Z$RY
Btjk A��b��t �Y� �Y��� JZsj$�s�$%� %sjZ�R PB� %Bj�s��� ����U

8Lq0y/� )

T�z
�Z

/�L`zQ U 8Lq0y/� ) (~
K�0j��z U (~ c 8Lq0y/� c d(~ D
Ky00��r U 8Lq0y/� ) d(~

yP b� ZR�I RZ{Y s ��}��R�t�s�$Bt PB� BZ� I�%${�� $� �Z�tR BZ� �B A� RZ^{$�t�
�B ��sRBt sABZ� R$8}j� Ps$jZ��R $t �Y� �j�{��${sj Ys�t�RR� PB� $tR�st{�� RYB��R �B
��BZtI B� As����k� <Bb�%��� $� bBZjI A� BP j$8$��I ZR� PB� �Y� ,$tI BP �sR, �Ys�
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WBI�
1

3$�Z�� d�dU qY� _�Isj _BR$�$Bt 7�tRB�

b� bst� �B }��PB�8 PB� �Y� }�Isj }BR$�$Bt R�tRB�� qY� ��sRBt $R �Ys� �Y$R �sR,
��P��R �B �Y� ��IZtIst{k bY${Y }Z�}BR�PZjjk YsR A��t $8}j�8�t��I $t �Y� RkR��8�

3B� �-s8}j�� {BtR$I�� �Y� {sR� bY��� 8�L0 $R sAB%� �Y� Rb$�{Y$t� }B$t� IZ�
�B st $t{��sR�I ��R$R�st{� BP �Y� }B��t�$B8����� AZ� R�$jj jBb�� �Yst �Y� As����k
%Bj�s�� wd(~ D� qY$R Ps$jZ�� bBZjI ��8s$t ZtI$R{B%���I ZR$t� �Y� ��}��R�t�s�$Bt
sAB%��  B�Y �Y� B�$�$tsj stI �Y� 8BI$h�I %sjZ� s�� RZARZ8�I Ak K�0j��z� bY${Y
$R {BtR$R��t� b$�Y �Y� Rb$�{Y A�$t� �$�Y�� Bt $�R j�P� B� �$�Y� }BR$�$Bt� qYZR�
�Y$R R$�Zs�$Bt {sttB� A� I$R�$t�Z$RY�I P�B8 �Y� tB�8sj B}��s�$Bt BP �Y� I�%${��
*���{�$t� �Y� Ps$jZ�� ��JZ$��R st sII$�$Btsj I$R�$t{�$Bt $t �Y� IB8s$t BP 8�L0�
bY${Y PZ��Y�� ��ht�R �Y� %sjZ� K�0j��z� <Bb�%��� �Y$R I$R�$t{�$Bt $R 8$RR$t� $t
�Y� IB8s$t BP %Bj�s��� Y�t{� �Y� {B8}BR$�$Btsj 8BI�j b$jj A� BP j$8$��I Z�$j$�k
PB� �Y� sAB%�T8�t�$Bt�I �sR,�

!t� {BZjI s��Z� �Ys� �Y� IB8s$t BP 8�L0 {st �sR$jk A� ��}js{�I Ak s PBZ�T%sjZ�I
IB8s$t $t B�I�� �B s{Y$�%� �Y$R sII$�$Btsj I$R�$t{�$Bt� qY� I��}�� }�BAj�8� YBbT
�%��� $R �Ys� �Y� }s��${Zjs� I$R�$t{�$Bt $t �Y� IB8s$t BP 8�L0 {sttB� A� st�${$}s��I
$t s ��t��${ 8BI�j BP �Y� }B��t�$B8����� A�{sZR� �Y� %Bj�s�� jstI8s�, bBZjI tB�
8s,� stk R�tR� $t s I$&���t� R��Z{�Z��� y� $R Btjk �Y� R}�{$h{ {B8A$ts�$Bt BP �Y�
}B��t�$B8���� stI �Y� Rb$�{Y �Ys� ��JZ$��R �Y$R I$R�$t{�$Bt� !P {BZ�R�� b� {BZjI
ZR� sjRB tZ8��${sj 8BI�jR �Ys� bBZjI A� sAj� �B ��js�� �Y� Rb$�{Y$t� }BR$�$Bt �B s
}s��${Zjs� I$%$R$Bt BP �Y� }B��t�$B8���� %Bj�s�� 8�L0� <Bb�%��� �Y$R 8BI�j bBZjI
A� B%��jk I��s$j�I PB� �Y� }Z�}BR� I$R{ZRR�I� y� bBZjI j$,�jk A� �BB $t�^{$�t� �B
8��� �Y� �$�Y� R}s{� stI �ZtT�$8� ��JZ$��8�t�R BP A�$t� }s�� BP �Y� {Bt��Bj Zt$�:R
BtTABs�I RBP�bs��� PB� $tR�st{�� G� bBZjI �s�Y�� j$,� �B Ys%� s {B8}BR$�$Bt BP
{B8}Bt�t� 8BI�jR �Ys� 8s,� `ZR� �Y� �$�Y� I$R�$t{�$BtR sR ��JZ$��I Ak �Y� B�Y��
{B8}Bt�t�R BP �Y� I�%${� stI �Y� �sR, �Y� 8BI�j $R $t��tI�I PB��
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G� 8$�Y� Ys%� RB8� $t�Z$�$BtR BP YBb �Y$R {st A� s{Y$�%�I� 7�s��$t� P�B8
s AsR${ ZtI��R�stI$t� BP YBb �Y� {B8}Bt�t�R $t �Y� I�%${� A�Ys%�� stI �Y� ��T
JZ$��8�t�R �B s{Y$�%� s I$R�$t{�$Bt A��b��t {���s$t A�Ys%$B�sj P�s�Z��R� s YZ8st
}�BAj�8 RBj%�� 8$�Y� A� sAj� �B I����8$t� bY${Y I$R�$t{�$BtR Y� YsR �B 8s,�
PB� {���s$t R��R BP %s�$sAj� %sjZ�R $t �Y� RkR��8� {BtR$I��$t� �Y� R��Z{�Z�� BP �Y�
I�%${�� 3B� $tR�st{�� �Y� ��JZ$��I I$R�$t{�$Bt A��b��t /�L`zQ stI Ky00 PB� 8Xj70�_
��JZ$��R �Y� I$R�$t{�$Bt A��b��t �Y� �bB Rb$�{Y R�s��R� bY${Y $t �Z�t I����8$t�R
s I$R�$t{�$%� }BR$�$Bt BP �Y� }�Isj� qY$R� $t �Z�t� $tIZ{�R �Y� I�R$��I I$R�$t{�$Bt
$t �Y� IB8s$t BP 8�L0�

d�d�1 qY� _�BAj�8

qY� �$tk �-s8}j� sAB%� YsR {BtP�Bt��I ZR b$�Y �Y� }�BAj�8 �Ys� R$8}jk }${,$t�
8BI�j P�s�8�t�R P�B8 s j$A�s�k stI {B8}BR$t� �Y� 8BI�j $R tB� �tBZ�Y� y� $R
$tP�sR$Aj�� $t ��t��sj� �B st�${$}s�� �Y� ��JZ$��I ��stZjs�$�k $t �Y� 8BI�j P�s�T
8�t�R� $t }s��${Zjs� I$R�$t{�$BtR $t �Y� IB8s$tR BP %s�$sAj�R� ytR��sI� �Y� sA$j$�k
�B ��stRPB�8 �Y� 8BI�j �B �Y� �$�Y� j�%�j BP sAR��s{�$Bt sP��� {B8}BR$t� �Y�8 $R
s {�Z{$sj ��JZ$��8�t��

qY� }�BAj�8 $R $8}B��st�� A�{sZR� $� $8}s$�R �Y� $I�s BP ZR$t� s 8BI�j sR
s {B88Bt AsR$R PB� I$&���t� �sR,R� e��� PB� sZ�B8B�$%� RkR��8R� $� $R �k}${sj
�Ys� R�%��sj �sR,R sjBt� s }�BIZ{�:R j$P� {k{j� v RZ{Y sR Ps$jZ�� 8BI�R stI �PT
P�{�R stsjkR$R� BtTABs�I I$s�tBR�${R I�%�jB}8�t�� ��t��s�$Bt BP ��}s$� 8stZsjR
B� bB�,RYB} I$s�tBR$R v �s{Y RYs�� s R$�t$h{st� s8BZt� BP {B88Bt ,tBbj�I��
sABZ� �Y� A�Ys%$B� BP �Y� RkR��8 ZtI�� {BtR$I��s�$Bt� <�t{�� $� bBZjI A� ZtT
s{{�}�sAj� �B 8stZsjjk {��s�� 8BI�jR P�B8 R{�s�{Y �Ys� s�� �s$jB��I �B �s{Y BP
�Y�R� �sR,R� ytR��sI� Bt� bBZjI j$,� �B ZR� s {B88Bt AsR� 8BI�j stI ��stRPB�8
$� $t �sR,TI�}�tI�t� bskR RZ{Y �Ys� �Y� ��JZ$��I R�� BP �s$jB�T8sI� 8BI�jR $R
BA�s$t�I�

qY$R �Y�R$R $R sABZ� sZ�B8s�$t� �Y� ��stRPB�8s�$Bt BP 8BI�jR �B s j�%�j BP
sAR��s{�$Bt �Ys� $R sI�JZs�� PB� s R}�{$h{ R��Z{�Z�� stI �sR,� 8Z{Y j$,� st �t�$T
t���:R sA$j$�k �B {B8� Z} b$�Y s RZ$�sAj� ��}��R�t�s�$Bt bY�t Ps{�I b$�Y s {���s$t
}�BAj�8� qB IB �Y$R� b� Ys%� �B stRb�� �Y� PBjjBb$t� JZ�R�$BtRU

wdD GYs� $R s A�Ys%$B� 8BI�j2 <Bb {st $� A� �-}��RR�I $t s PB�8sj bsk2 w$���
bYs� $R �Y� ��}��R�t�s�$Bt2D

w1D GYs� $R s 8BI�j sAR��s{�$Bt2 GYs� $R �Y� R}s{� BP }BRR$Aj� 8BI�j sAR��s{T
�$BtR2 w$��� bYs� $R �Y� R�s�{Y R}s{�2D

wnD <Bb {st s �sR, A� {Ys�s{���$9�I2 GY�t $R s 8BI�j sAR��s{�$Bt XsI�JZs��"
PB� s {���s$t �sR,2 w$��� bYs� $R �Y� �Bsj {�$���$Bt2D

w;D <Bb {st b� �^{$�t�jk {BtR��Z{� �sR,TI�}�tI�t� 8BI�j sAR��s{�$BtR2 w$���
bYs� $R �Y� {B8}Z�s�$Btsj R�s�{Y R��s���k2D

G� }�B}BR� stRb��R �B �s{Y BP �Y� sAB%� JZ�R�$BtR� $t }s��${Zjs� PB� IB8s$t
sAR��s{�$BtR stI PB� �Y� �bB PZtIs8�t�sj }�BAj�8TRBj%$t� �sR,R BP A�Ys%$B� }��T
I${�$Bt stI I$s�tBR$R�
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G� b$jj �Z�t �Y� I�%�jB}�I {Bt{�}�R $t�B st $8}j�8�t�s�$Bt BP s RkR��8 �Ys�
$R sAj� �B sZ�B8s�${sjjk I��$%� 8BI�jR BP }YkR${sj RkR��8R s� �Y� ��JZ$��I sAT
R��s{�$Bt j�%�j stI �B ZR� �Y�8 PB� %s�$BZR s}}j${s�$Bt �sR,R� qY$R }�B%$I�R st
stRb�� �B �Y� ��tR$Bt A��b��t �Y� ��t��sj$�k BP 8BI�j j$A�s�$�R w$���� �Y� ��JZ$��T
8�t� BP ��TZRsA$j$�kD %R� �Y� �&�{�$%�t�RR BP 8BI�jR w$���� �Y� ��JZ$��8�t� BP
�sR,TB�$�t�s�$BtD�

d�1 !A`�{�$%�

3�B8 st s}}j${s�$Bt }B$t� BP %$�b� $� $R I�R$�sAj� �B $t����s�� stI ��{Bt{$j� I$PT
P���t� �sR,R �Ys� RYs�� �Y� Rs8� �k}� BP ,tBbj�I��� VR BZ�j$t�I sAB%�� �Y$R {st
A� s{Y$�%�I Ak I�ht$t� s AsR� 8BI�j �Ys� {s}�Z��R �Y$R {B88Bt ,tBbj�I��� stI
��TZR$t� $� sjBt� �Y� I$&���t� �sR,R� ]Z���t�jk� YBb�%��� 8��YBIR stI {B8}Z���T
RZ}}B���I �BBjR s�� js{,$t� �Ys� bBZjI RZ}}B�� RZ{Y st $t����s��I }��{�}�$Bt BP
bB�, }�B{�RR�R sjBt� �Y� %s�$BZR �sR,R� qY� 8��YBIR stI �BBjR I�%�jB}�I $t �Y$R
�Y�R$R s�� $t��tI�I sR s {Bt��$AZ�$Bt �B �tYst{� �Y$R YB�$9Bt�sj $t����s�$Bt� stI
PZ��Y�� sjj�%$s�� �Y� I$R�Z}�$Bt A��b��t I$&���t� R�s��R BP s }�BIZ{�:R j$P� {k{j��

3�B8 s R{$�t�$h{ }B$t� BP %$�b� �Y� }�BAj�8 BP {s}�Z�$t� Btjk �Y� XR$�t$h{st�
sR}�{�R" $t s 8BI�j $R �Y� {�t��sj RZA`�{� BP R�ZIk $t �Y� h�jI BP JZsj$�s�$%� ��sT
RBt$t�� +Zsj$�s�$%� ��sRBt$t� $R s A�st{Y BP V��$h{$sj yt��jj$��t{� �Ys� {B8A$t�R
�Y� JZ�R� PB� {B8}Z�s�$Btsj �Y�B�$�R ZtI��jk$t� �Y� {B�� R,$jjR BP �t�$t���R b$�Y
��{Yt$JZ�R �Ys� $t��tI �B {s}�Z�� Btjk �Y� �RR�t�$sj I$R�$t{�$BtR $t s 8BI�j BP
s }YkR${sj RkR��8� O��� �Y��� $R R�$jj s {BtR$I��sAj� js{, BP PB�8sj �Y�B�$�R �Ys�
bBZjI {Ys�s{���$9� bYs� �Y� R$�t$h{st� I$R�$t{�$BtR B� sR}�{�R BP 8BI�jR s���
stI 8��YBIBjB�$�R BP YBb �Y�k {st A� I��$%�I� qY$R �Y�R$R $t��tIR �B }�B%$I�
s {Bt��$AZ�$Bt �B �Y$R ��R�s�{Y $RRZ� �Y�BZ�Y }�B%$I$t� s �$�B�BZR I�ht$�$Bt BP
�sR,TI�}�tI�t� JZsj$�s�$%� I$R�$t{�$BtR� stI I�%�jB}$t� s PB�8sj 8��YBIBjB�k PB�
�sR,TI�}�tI�t� JZsj$�s�$%� 8BI�j$t��

d�n !%��%$�b BP _�B}BR�I 7BjZ�$Bt

yt �Y$R R�{�$Bt� b� �$%� s A�$�P B%��%$�b BP BZ� stRb��R �B �Y� JZ�R�$BtR �s$R�I
stI �Y� �BsjR BZ�j$t�I $t �Y� }��%$BZR R�{�$BtR� qY� ��R� BP �Y� �Y�R$R I�%�jB}R
�Y�R� $I�sR $t I��s$j�

d�n�d �BI�j i�}��R�t�s�$Bt

G� b$jj ��}��R�t� 8BI�jR BP �Y� A�Ys%$B� BP }YkR${sj RkR��8R $t s Ps$�jk ��t��sj
bsk� yt }s��${Zjs�� b� IB tB� Btjk ���s� 8BI�jR {B8}BR�I BP {Bt�$tZBZR B� 8BtBT
�Bt${ PZt{�$BtR� AZ� sjRB 8BI�jR �Ys� {Bt�s$t I$R{���� R�s��R stI B}��s�$t� 8BI�R�
sR 8B�$%s��I Ak �Y� �-s8}j� BP �Y� Rb$�{Y {B8}Bt�t� $t �Y� }��%$BZR R�{�$Bt�
qY$R $R s{Y$�%�I Ak ��}��R�t�$t� A�Ys%$B� 8BI�jR sR ��js�$BtR w{BtR��s$t�RD Bt
�Y� }s�s8����R stI %s�$sAj�R 8 ) w8d, 81, 3 3 3 , 8zD v $t%Bj%$t� $t}Z� stI BZ�}Z�
%s�$sAj�R� $t���tsj stI R�s�� %s�$sAj�R v BP s RkR��8� V{{B�I$t�jk� s 8BI�j BP s
{B8}Bt�t�� g� �B A� stsjk9�I {st A� R�s��I sR s ��js�$Bt
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yt �Y$R tB�s�$Bt� ;5-w87D I�tB��R �Y� IB8s$t BP s %s�$sAj� 87� qY� IB8s$t
{BZjI {BtR$R� BP $tht$��jk 8stk �j�8�t�R� ����� �Y� ��sj tZ8A��R B� $t���%sjR ��T
4�{�$t� s {���s$t }��{$R$Bt� AZ� sjRB ht$�� tZ8A��R BP �j�8�t�R j$,� �Y� R�s��R
BP s Rb$�{Y� {���s$t A�Ys%$B� B� Ps$jZ�� 8BI�R� B� JZsj$�s�$%� %sjZ�R� V RkR��8
I�R{�$}�$Bt �Y�t {BtR$R�R BP %s�$sAj�R 8� IB8s$tR ;5-w87D� stI �Y� ��js�$BtR
I�R{�$A$t� �Y� A�Ys%$B� BP �Y� $tI$%$IZsj {B8}Bt�t�R� y� I�ht�R s ��js�$Bt pw8D
{s}�Z�$t� �Y� }BRR$Aj� A�Ys%$B�R BP �Y� }YkR${sj RkR��8�

qY$R Zt$PB�8 ��}��R�t�s�$Bt sjjBbR �B {B%�� s A�BsI �st�� BP PB�8sj B� R�8$T
PB�8sj A�Ys%$B�sj ,tBbj�I�� {B88Btjk ZR�I $t �Y� sZ�B8B�$%� $tIZR��k� PB� $tT
R�st{�� �JZs�$Btsj 8BI�jR B� {Ys�s{���$R�${ 8s}R AsR�I Bt 8�sRZ��8�t�R BP {B8T
}Bt�t�R b$�Y {B8}j�- A�Ys%$B� j$,� �Y� �t�$t�� y� sjRB }�B%$I�R �Y� AsR$R PB� s
{B8}Z�s�$Btsj RBjZ�$Bt� bY${Y $R AsR�I Bt 8��YBIR �Ys� �^{$�t�jk ��}��R�t� stI
8st$}Zjs�� ht$�� ��js�$BtR�

d�n�1 �BI�j VAR��s{�$BtR

VR tB��I sAB%�� b� {sttB� �-}�{� �B htI 8BI�jR BP s {B8}Bt�t� $t �Y� j$A�s�k
�Ys� Ys%� �Y� ��JZ$��I ��stZjs�$�k �$�Y� sbsk� is�Y��� �Y� 8BI�jR Ys%� �B A�
��t��s��I R�s��$t� P�B8 s AsR� 8BI�j stI ZR$t� RB8� ,$tI BP ��stRPB�8s�$Bt
B}��s�$Bt �Ys� k$�jIR sR BZ�}Z� s 8B�� sAR��s{� 8BI�j�

VAR��s{�$Bt 8$�Y� s&�{� �s{Y BP �Y� {BtR�$�Z�t�R BP s RkR��8 I�R{�$}�$Bt� VR
I�8BtR��s��I Ak �Y� �-s8}j�� s ZR�PZj �k}� BP sAR��s{�$Bt {st A� {Ys�s{���$9�I
Ak I�B}}$t� XZtt�{�RRs�k" I$R�$t{�$BtR $t s AsR� IB8s$t;5-w87D� RZ{Y �Ys� �Y�
sAR��s{��I 8BI�j $R PB�8Zjs��I $t ���8R BP {Bs�R�� %sjZ�R �Ys� }BRR$Ajk {Bt�s$t
P�b�� I$R�$t{�$BtR �Yst �Y� B�$�$tsj AsR� IB8s$t� 7Z{Y ��stRPB�8s�$Bt B}��s�$BtR
{st A� �-}��RR�I Ak IB8s$t 8s}}$t�R �Ys� 8s} �j�8�t�R BP AsR� IB8s$tR �B
�j�8�t�R BP ��stRPB�8�I IB8s$tR ;5- IU

+7 U ;5- w87D� ;5- Iw87D g 1;5-w87D

V IB8s$t 8s}}$t� +7 $tIZ{�R st sAR��s{�$Bt BP �Y� RkR��8 8BI�j� qY� $I�s $R
�Ys� �Y� �j�8�t�R BP �Y� IB8s$t ;5- Iw87D I�ht� JZsj$�s�$%� %sjZ�R� $��� �-s{�jk
�Y� %sjZ�R �Ys� Ys%� �B A� I$R�$t�Z$RY�I P�B8 �s{Y B�Y��� qY� {B8}BR�I AsR�
8BI�j BP �Y� RkR��8� �B���Y�� b$�Y �Y� IB8s$t sAR��s{�$BtR PB� �s{Y BP �Y� RkR��8
%s�$sAj�R� �YZR I�ht�R �Y� R}s{� BP }BRR$Aj� 8BI�j sAR��s{�$BtR�

d�n�n ]Ys�s{���$9s�$Bt BP qsR,R

G� b$jj A� {Bt{��t�I b$�Y �bB PZtIs8�t�sj }�BAj�8TRBj%$t� �sR,R Bt �Y� AsR$R BP
��js�$Btsj A�Ys%$B� 8BI�jR� _��I${�$Bt $R �Y� �sR, BP I����8$t$t� ��R��${�$BtR BP
8BI�j %s�$sAj�R AsR�I Bt BAR��%s�$BtR w����� 8�sRZ��8�t�RD� *$s�tBR$R $R �Y� �sR,
BP ��%$R$t�� AsR�I Bt BAR��%s�$BtR �Ys� k$�jI {Bt4${�$t� ��R��${�$BtR PB� %s�$sAj�R�
�Y� 8BI�j $t RZ{Y s bsk �Ys� $� A�{B8�R {BtR$R��t� s�s$t b$�Y �Y� BAR��%s�$BtR�
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qY� {Ys�s{���$R�${R BP s }�BAj�8TRBj%$t� �sR,� $��� �Y� �Bsj {�$���$Bt PB� 8BI�j
sAR��s{�$Bt� b$jj A� {Ys�s{���$9�I Ak �bB I$&���t� sR}�{�R ���8�I BAR��%sAj� I$RT
�$t{�$BtR stI �s���� I$R�$t{�$BtR�

!AR��%sAj� I$R�$t{�$BtR {s}�Z�� bYs� {st A� I$R�$t�Z$RY�I $t s 8BI�j� IZ� �B
�Y� BAR��%s�$BtR �Ys� s�� s%s$jsAj� v PB� $tR�st{�� �Y� ��stZjs�$�k BP �Y� 8�sRZ��T
8�t�R� qs���� I$R�$t{�$BtR {s}�Z�� bYs� t��IR �B A� I$R�$t�Z$RY�I $t s 8BI�j�
IZ� �B �Y� }Z�}BR� Bt� $R sP��� v PB� $tR�st{�� �B I$R{�$8$ts�� PsZj�k A�Ys%$B�
8BI�R P�B8 {B���{� A�Ys%$B� 8BI�R $t I$s�tBR$R� B� �B I$R�$t�Z$RY s{{�}�sAj�
I�%$s�$BtR P�B8 Zts{{�}�sAj� I�%$s�$BtR BP BZ�}Z� %s�$sAj�R�

yt BZ� P�s8�bB�,� �s���� I$R�$t{�$BtR stI BAR��%sAj� I$R�$t{�$BtR b$jj AB�Y A�
{Ys�s{���$9�I Ak sAR��s{�$BtR PB� �Y� IB8s$tR BP %s�$sAj�R $t �Y� 8BI�j�

3B� �Y� }�Isj }BR$�$Bt R�tRB� �-s8}j�� �Y� �s���� I$R�$t{�$Bt bBZjI R�}s�s��
�Y� ��BZtI stI As����k %Bj�s�� P�B8 �Y� ��R� BP �Y� %Bj�s�� %sjZ�R PB� �Y� %s�$sAj�
8Xj70�_ wsRRZ8$t� �Ys� �Y� }jsZR$A$j$�k {Y�{, BP �Y� {Bt��Bj Zt$� $�R�jP $R tB� ��}��T
R�t��I $t �Y� 8BI�jD� bY$j� �Y� �$%�t BAR��%sA$j$�k {st A� �-}��RR�I Ak BAR��%sAj�
I$R�$t{�$BtR PB� 8Xj70�_ stI 8�L0�

d�n�; ]B8}Z�s�$Btsj 7BjZ�$Bt

 sR�I Bt �Y$R PB�8sj$9s�$Bt BP �Y� }�BAj�8� b� b$jj A� sAj� �B {Ys�s{���$9� RBjZT
�$BtR� stI b� RYBb �Ys� �Y� ��t��sj }�BAj�8 BP I����8$t$t� JZsj$�s�$%� IB8s$t
sAR��s{�$BtR R�s��$t� P�B8 s AsR� 8BI�j $R $t��s{�sAj� w$���� W_TYs�ID� qY$R 8BT
�$%s��R �Y� I�%�jB}8�t� BP AB�Y st $t{B8}j��� stI s {B8}j��� RBjZ�$Bt �B �Y�
}�BAj�8� qY� $t{B8}j��� RBjZ�$Bt YsR �Y� }�B}���k �Ys� �Y� ��RZj�$t� 8BI�j b$jj�
$t ��t��sj� A� �BB sAR��s{�U �Y$R 8�stR $� 8$�Y� tB� {Bt�s$t sjj BP �Y� ��JZ$��I
I$R�$t{�$BtR� AZ� �Y� I$R�$t{�$BtR $t{jZI�I $t �Y� ��RZj�$t� 8BI�j s�� t�{�RRs�k
Bt�R�

qY� sj�B�$�Y8${ ��sj$9s�$Bt $R AsR�I Bt s Is�s R��Z{�Z�� {sjj�I 7* q��� �Ys�
}�B%$I�R st $8}j${$�� Y$��s�{Y${sj ��}��R�t�s�$Bt BP s 8BI�j ��js�$Bt $t B�I�� �B
s%B$I {B8A$ts�B�$sj �-}jBR$Bt� qY� {B8}Z�s�$Btsj {B8}j�-$�k BP B}��s�$BtR Bt
�Y� 7* q���� stI �YZR �Y� �^{$�t{k BP I��$%$t� JZsj$�s�$%� IB8s$t sAR��s{�$BtR�
{st A� ABZtI �B R��Z{�Z�sj }�B}���$�R BP �Y� RkR��8 8BI�j�

qY� I�%$R�I 8��YBIR Ys%� A��t $8}j�8�t��I $t �Y� PB�8 BP R�%��sj }�B�B�k}${
RBP�bs�� 8BIZj�R� bY${Y s�� �JZ$}}�I b$�Y ��s}Y${sj ZR�� $t���Ps{�R� qY�k Ys%�
A��t $t����s��I $t�B st �-$R�$t� {B88��{$sj 8BI�jTAsR�I P�s8�bB�, PB� {B8}BRT
$t� 8BI�jR stI s}}jk$t� �Y�8 �B �Y� �sR,R BP A�Ys%$B� }��I${�$Bt stI I$s�tBR$R�

 �{sZR� b� PB{ZR Bt �Y� s}}j${s�$Bt �B sZ�B8B�$%� RkR��8R� �Y� RBP�bs�� 8BIT
Zj� �Ys� I�sjR b$�Y JZsj$�s�$%� sAR��s{�$Bt BP BAR��%s�$BtR P�s�Z��R st $t���Ps{� �B
s IB8s$tTR}�{$h{ 8�sRZ��8�t� s{JZ$R$�$Bt �BBj �Ys� $R BP b$I�TR}��sI ZR� $t �Y�
sZ�B8B�$%� $tIZR��k� qY$R �tsAj�R �Y� s}}j${s�$Bt BP �Y� �BBj ,$� sjRB Ak }�B}j�
bY${Y s�� tB� Ps8$j$s� b$�Y $�R ZtI��jk$t� �Y�B���${sj As{,��BZtI�
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d�; ]Bt��$AZ�$Bt

G� RZ8 Z} �Y� 8s$t {Bt��$AZ�$BtR BP �Y$R bB�,� 3�B8 s R{$�t�$h{ }B$t� BP %$�b�
�Y$R �Y�R$R 8s,�R �Y� PBjjBb$t� $8}B��st� {Bt��$AZ�$BtRU

T $� $t��BIZ{�R s PB�8sj$9s�$Bt BP I$&���t� �sR,R� 8BI�j sAR��s{�$BtR� stI
s}}�B}�$s�� 8BI�jR b$�Y$t s {B88Bt ��js�$Btsj P�s8�bB�,� 8s,$t� �Y�
}�BAj�8 s8�tsAj� �B �Y�B���${sj stsjkR$R�

T $� I��$%�R s h�R�T}�$t{$}j�R RBjZ�$Bt PB� �sR,TI�}�tI�t� sZ�B8s��I JZsj$�sT
�$%� 8BI�j sAR��s{�$Bt stI stsjk9�R RB8� BP $�R $t����R�$t� }�B}���$�R�

T $� I�%�jB}R sj�B�$�Y8R stI Is�s R��Z{�Z��R sR s AsR$R PB� �^{$�t� {B8}Z�sT
�$Bt BP RBjZ�$BtR �B �Y� }�BAj�8 Bt s {B8}Z����

T $� {Ys�s{���$9�R }�$t{$}j�I s}}j${s�$BtR� ���� I��$%$t� R$�t$h{st� I�%$s�$BtR
PB� 8BI�jTAsR�I }��I${�$Bt B� I$R�$t{�$BtR PB� 8BI�jTAsR�I I$s�tBR$R�

3�B8 st s}}j${s�$Bt }B$t� BP %$�b� �Y� }�B8$t�t� ��R�s�{Y {Bt��$AZ�$BtR s��U

T $� I�%�jB}R 8��YBIR �Ys� sZ�B8s�${sjjk ��stRPB�8 s A�Ys%$B� 8BI�j �B �Y�
��stZjs�$�k sI�JZs�� PB� s �sR, s� YstI� �YZR RZ}}B��$t� �Y� ��TZR� BP ,tBbjT
�I�� sjBt� %s�$BZR �sR,R�

T $� I�R{�$A�R st $8}j�8�t�s�$Bt BP �Y� 8��YBIR $t �Y� PB�8 BP RBP�bs�� {B8T
}Bt�t�R� bY${Y $t���s{� b$�Y s {B88��{$sj 8BI�jTAsR�I }��I${�$Bt stI I$T
s�tBR$R P�s8�bB�,�

T $� {B8A$t�R �j�8�t�R BP �Y�R� {B8}Bt�t�R �B PB�8 �Y� h�R� }�B�B�k}� BP s
8BI�jTAsR�I I$s�tBR$R RkR��8 �Ztt$t� BtTABs�I s }sRR�t��� %�Y${j�� }�BT
%$I$t� ZR�PZj I$s�tBR�${ ��RZj�R PB� s R�� BP Ps$jZ�� R{�ts�$BR�

T $� �%sjZs��R �Y�R� {B8}Bt�t�R stI }�B�B�k}�R Bt s {BZ}j� BP �-s8}j�R P�B8
�Y� sZ�B8B�$%� IB8s$t� stI� $t }s��${Zjs�� Bt s ��sj I�8BtR��s�B� %�Y${j�
b$�Y AZ$j�T$t PsZj�R�

d�x i�sI��:R pZ$I�

qY$R �Y�R$R {BtR$R�R BP st stsjkR$R BP �Y� ��JZ$��8�t�R BP �Y� s}}j${s�$Bt IB8s$t
wh�R� }s��D� s I�R{�$}�$Bt BP �Y� �8}jBk�I 8��YBIR stI RBjZ�$BtR wR�{BtI }s��D�
stI �8}$�${sj ��RZj�R ZR$t� s {B8}Z��� $8}j�8�t�s�$Bt w�Y$�I }s��DU

T ]Ys}��� 1 R�s��R b$�Y s I�R{�$}�$Bt BP sZ�B8B�$%� RkR��8R� �Y� �k}�R BP
RkR��8R }�$8s�$jk {BtR$I���I $t �Y� �Y�R$R� stI $I�t�$h�R �Y� 8s$t �sR,R
stI ��JZ$��8�t�R �Ys� s�$R� $t �Y$R s}}j${s�$Bt IB8s$t�
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T ]Ys}��� n }�B%$I�R t�{�RRs�k As{,��BZtI stI I�R{�$A�R �Y� R�s�� BP �Y� s��
$t 8BI�j$t� �Y� A�Ys%$B� BP }YkR${sj RkR��8R� y� }�B%$I�R s PB�8sj$9s�$Bt $t
���8R BP ��js�$Btsj A�Ys%$B� 8BI�jR� bY${Y $R �Y� PBZtIs�$Bt �B sZ�B8s��
�Y� �sR,R R�s��I $t �Y� }��{�I�t� {Ys}����

T ]Ys}��� ; $t��BIZ{�R �Y� {Bt{�}�R BP JZsj$�s�$%� I�R{�$}�$BtR� stI I$R{ZRR�R
�Y� {Bt��$AZ�$Bt BP s %s�$BZR tZ8A�� BP �-$R�$t� s}}�Bs{Y�R �B �Y� {B��
}�BAj�8 BP s��$%$t� s� s 8BI�j b$�Y sI�JZs�� w$��� JZsj$�s�$%�D ��stZjs�$�k�

T ]Ys}��� x $t��BIZ{�R BZ� P�s8�bB�, PB� �sR,TI�}�tI�t� JZsj$�s�$%� 8BI�j
sAR��s{�$Bt stI stsjk9�R RB8� }�B}���$�R BP �Y� RBjZ�$Bt� $t }s��${Zjs�� $�R
bB�R�T{sR� {B8}Z�s�$Btsj {B8}j�-$�k�

T ]Ys}��� E $R {Bt{��t�I b$�Y }Z��$t� �Y� RBjZ�$Bt �B bB�,� qY$R $R IBt� Ak
I�%$R$t� 8��YBIR �Ys� sjjBb �B �-}jB$� �Y� R}�{$h{ R��Z{�Z�� BP s A�Ys%$B�
8BI�j $t B�I�� �B 8s,� $�R sAR��s{�$Bt {B8}Z�s�$Btsjjk P�sR$Aj��

T ]Ys}��� � �$%�R st B%��%$�b BP �Y� $8}j�8�t��I }�B�B�k}� PB� �sR,TI�}�tI�t�
JZsj$�s�$%� 8BI�j sAR��s{�$Bt� stI I�R{�$A�R }�$t{$}j�I s}}j${s�$BtR �B %s�T
$BZR �k}�R BP 8BI�j$t� }�BAj�8R�

T ]Ys}��� M I�R{�$A�R �Y� $t����s�$Bt BP �Y� ��{Yt$JZ�R $t�B s }�B�B�k}� PB�
8BI�jTAsR�I BtTABs�I I$s�tBR$R BP st sZ�B8B�$%� RkR��8� stI �%sjZs��R $�
Bt s ��sj I�8BtR��s�B� %�Y${j��

T ]Ys}��� � RZ88s�$9�R �Y� ��RZj�R stI I$R{ZRR�R �Y� s{Y$�%�8�t�R stI {BtT
��$AZ�$BtR $t ��js�$Bt �B �-$R�$t� bB�,�  sR�I Bt �Y$R� $� $I�t�$h�R I$��{�$BtR
PB� PZ�Z�� bB�, AB�Y PB� s}}j${s�$Bt }�B�B�k}�R stI R{$�t�$h{ ��R�s�{Y�

 sR${ �Y�B���${ s{Y$�%�8�t�R BP �Y$R �Y�R$R w{Ys}���R x stI ED Ys%� A��t }ZAT
j$RY�I $t >77��H� >77((H stI >77(dH� bY$j� ��RZj�R stI }��R}�{�$%�R PB� �Y� {BtT
R$I���I s}}j${s�$Bt w{Ys}���R 1 stI MD {st A� PBZtI $t >77]((AH� >77G((H stI
>77]((sH�



]Ys}��� 1

VZ�B8B�$%� 7kR��8R

yt �Y$R {Ys}���� b� I�R{�$A� sZ�B8B�$%� RkR��8R� bY${Y s�� �Y� }�$8s�k PB{ZR
BP s}}j${s�$Bt $t �Y$R �Y�R$R� 7�s��$t� P�B8 s I�R{�$}�$Bt BP �Y� {B8}Bt�t�R stI
R��Z{�Z�� BP sZ�B8B�$%� RkR��8R� b� $I�t�$Pk RB8� 8s`B� �sR,R stI ��JZ$��8�t�R
�Ys� s�$R� $t �Y$R s}}j${s�$Bt IB8s$t� VR $� b$jj A� RYBbt� {s� $tIZR��$�R }�B%$I�R
s �BBI �-s8}j� PB� $tIZR��$sj t��IR $t {Btt�{�$Bt b$�Y A�Ys%$B� stsjkR$R stI
I$s�tBR$R� qY$R j�sIR ZR �B s {Ys�s{���$9s�$Bt BP �Y� {B�� }�BAj�8 BP JZsj$�s�$%�
8BI�j$t� P�B8 s bB�, }�B{�RR }B$t� BP %$�b�

qY� }Z�}BR� BP �Y$R {Ys}��� $R �YZR �B ��BZtI �Y� RZAR�JZ�t� bB�, $t �bB ��T
R}�{�R� 3$�R�� $� $R RYBbt �Ys� s ��sj s}}j${s�$Bt }�BAj�8 BP �{BtB8${ $8}B��st{�
$R �s{,j�I $t �Y$R �Y�R$R� 7�{BtI� �Y� PZtIs8�t�sj ��sRBtR s�� ��%�sj�I PB� �Y�
t��IR stI {Ysjj�t��R �Ys� b$jj A� sII��RR�I $t �Y� PBjjBb$t� {Ys}���R�

<Bb�%��� �Y� R{B}� BP �Y� 8��YBIR �Ys� b$jj A� I�%�jB}�I $R tB� j$8$��I �B
sZ�B8B�$%� RkR��8R� VZ�B8B�$%� RkR��8R Ys%� A��t {YBR�t sR s �k}${sj ��}��T
R�t�s�$%� BP s {jsRR BP s}}j${s�$BtR �Ys� $R {Ys�s{���$9�I Ak $t%Bj%$t� js��� stI
{B8}j�- �t�$t����I I�%${�R� <�t{�� R$8$js� }s����tR BP �sR,R stI ��JZ$��8�t�R
8$�Y� A� PBZtI ���� $t �Y� IB8s$t BP s$�{�sP� stI R}s{�{�sP� $tIZR��k� ��stRT
}B��s�$Bt RkR��8R� }Bb�� }jst�R� ��{� i�sI��R bYB s�� $t����R��I $t �Y� R{$�t�$h{
��RZj�R Btjk {st �YZR R,$} �Y$R I�R{�$}�$Bt BP �Y� s}}j${s�$Bt As{,��BZtI stI
}�B{��I b$�Y �Y� PB�8sj$9s�$Bt I�%�jB}�I $t �Y� t�-� {Ys}����

1�d qk}�R BP ]B8}Bt�t�R

yt s {s�� sjj PZt{�$BtR� RZ{Y sR s{{�j��s�$t� B� A�s,$t�� s�� s{Y$�%�I Ak Bt� B� 8B��
sZ�B8B�$%� RZARkR��8R� RZ{Y sR �Y� I�$%�T��s$t B� �Y� A�s,$t� RkR��8 w> sZ�EHD�
GY���sR �Y�R� RZARkR��8R ZR�I �B A� }Z��jk 8�{Yst${sj I�%${�R $t �Y� }sR�� �Y�k
s�� tBb BP��t {B8A$ts�$BtR BP R�%��sj I$&���t� }YkR${sj IB8s$tR� yt B�I�� �B
s{Y$�%� 8B�� PZt{�$BtR stI �B 8s,� RBjZ�$BtR 8B�� {BR� �&�{�$%�� �j�{��Bt${sjjk
{Bt��Bjj�I RkR��8R s�� ZR�I $t 8BI��t {s�R� {BtR$R�$t� BP Bt� B� 8B�� 8${�B{B8T
}Z���R �Ys� �Zt {Bt��Bj RBP�bs��� yt �Y� {Bt��-� BP sZ�B8B�$%� RkR��8R� �Y�R�
8${�B{B8}Z���R s�� ���8�I �j�{��Bt${ {Bt��Bj Zt$�R we]=RD� Vt �j�{��Bt${ {BtT
��Bj Zt$� ��sIR $t R$�tsjR P�B8 %s�$BZR R�tRB�R stI �B%��tR s{�Zs�B�R $t B�I�� �B

dd
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3$�Z�� 1�dU ]B8}Bt�t�R BP �Y� ej�{��Bt${ *$�R�j ]Bt��Bj

s{Y$�%� �Y� %�Y${j� PZt{�$BtR� VZ�B8B�$%� R��Z{�Z��R �Ys� {B8A$t� s }YkR${sj
}s�� stI �j�{��Bt${ {Bt��Bj Zt$�R s�� BP��t {sjj�I 8�{Ys��Bt${ RkR��8R� e-s8}j�R
BP 8�{Ys��Bt${ RkR��8R s�� �Y� st�$TjB{, A�s,$t� RkR��8 wV 7D� �Y� �j�{��Bt${
I$�R�j {Bt��Bj we*]D� �Y� sZ�B8s�${ {j$8s�� {Bt��Bj wV]]D B� �Y� %�Y${j� Ikts8T
${R {Bt��Bj wz*]D wR�� > sZ�EHD�

<�t{�� �Y� {B8}Bt�t�R BP st sZ�B8B�$%� RkR��8 {st A� I$%$I�I $t�B �Y���
8s$t }s��RU R�tRB�R� s{�Zs�B�R stI �Y� e]=� 7�tRB�R 8�sRZ�� }YkR${sj JZst�$�$�R�
RZ{Y sR ��8}��s�Z�� B� }��RRZ��� qY�R� }YkR${sj JZst�$�$�R s�� {Bt%����I $t�B
�j�{��${sj R$�tsjR stI ZtI���B $t$�$sj {BtI$�$Bt$t� j$,� hj���$t�� s8}j$h{s�$Bt� B�
stsjB�uI$�$�sj {Bt%��R$Bt A�PB�� A�$t� }�B{�RR�I b$�Y$t �Y� e]=� qY� e]= �Y�t
BZ�}Z�R �j�{��${sj R$�tsjR �Ys� �B%��t s{�Zs�B�R $t B�I�� �B s{Y$�%� �Y� I�R$��I
PZt{�$Btsj$�k�

1�d�d e-s8}j�U ej�{��Bt${ *$�R�j ]Bt��Bj

V �k}${sj $tR�st{� BP st sZ�B8B�$%� RkR��8 $R �Y� �j�{��Bt${ I$�R�j {Bt��Bj we*]D
wR�� > sZ�EHD� qY� }�Isj }BR$�$Bt R�tRB� {BtR$I���I $t R�{�$Bt d�d�d $R s R8sjj RZAT
RkR��8 BP �Y� e*]� qY� e*] $R ��R}BtR$Aj� PB� RZ}}jk$t� s}}�B}�$s�� s8BZt�R
BP PZ�j stI s$� �B �Y� I$�R�j �t�$t�� $t B�I�� �B }�B%$I� �Y� �Y�ZR� t�{�RRs�k PB�
%�Y${j� 8B�$Bt� 3$�Z�� 1�d RYBbR s R{Y�8s�${ %$�b BP �Y$R RkR��8� qY� R�tRB�R $t
�Y� e*] }�B%$I� $tPB�8s�$Bt sABZ� �Y� {Z���t� {BtI$�$Bt BP �Y� �t�$t� stI �Y�
I�$%�� {B88stIR� qY��� �-$R� R�tRB�R PB� �Y� PBjjBb$t� JZst�$�$�RU

T R�tRB�R PB� I�$%�� {B88stIRU s{{�j��s�B� }�Isj }BR$�$Bt� A�s,� }�Isj Rb$�{Y
}BR$�$Bt stI {jZ�{Y Rb$�{Y }BR$�$Bt�

T R�tRB�R PB� �t�$t� {BtI$�$BtRU �t�$t� R}��I� ABBR� }��RRZ��� s�8BR}Y��${
}��RRZ��� $t�s,� s$� JZst�$�k� $t�s,� s$� ��8}��s�Z��� PZ�j ��8}��s�Z�� stI
�t�$t� ��8}��s�Z���

qY� s{�Zs�B�R $t �Y� e*] $t4Z�t{� {���s$t $t}Z� JZst�$�$�R $t B�I�� �B �B%��t
�Y� A�Ys%$B� BP �Y� I$�R�j �t�$t�� V{�Zs�B�R �-$R� PB� �Y� PBjjBb$t� JZst�$�$�RU
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T s{�Zs�B�R PB� �Y� s$� RZ}}jkU bsR���s�� %sj%� }BR$�$Bt stI �Z�AB {Bt��Bj
%sj%� }BR$�$Bt�

T s{�Zs�B�R PB� �Y� PZ�j RZ}}jkU PZ�j JZst�$�k RBj�tB$I� PZ�j $t`�{�$Bt }��RRZ��
RBj�tB$I� PZ�j $t`�{�$Bt �$8$t� RBj�tB$I stI �Y� PZ�j RYZ�TB& %sj%��

T $tI${s�B� js8}R �B $tPB�8 �Y� I�$%�� $t �Y� {sR� BP Ps$jZ���

qY� �j�{��Bt${ {Bt��Bj Zt$� we]=D }�B{�RR�R �Y� $tPB�8s�$Bt P�B8 �Y� R�tRB�R�
}��PB�8R RkR��8TR}�{$h{ {Bt��Bj sj�B�$�Y8R� stI BZ�}Z�R {B���R}BtI$t� s{�Zs�B�
R$�tsjR $t B�I�� �B s{Y$�%� �Y� I�R$��I �Y�ZR� BP �Y� I$�R�j �t�$t� sR I�8stI�I Ak
�Y� I�$%���

1�d�1 3Zt{�$Bt

qY� 8s$t s$8 IZ�$t� �Y� I�R$�t BP st sZ�B8B�$%� RkR��8 RZ{Y sR �Y� e*] $R
�B �tRZ�� �Ys� �Y� %�Y${j� b$jj PZjhjj sR 8Z{Y BP �Y� I�R$�t�I PZt{�$Btsj$�k sR
}BRR$Aj�� �%�t $t �Y� {sR� BP PsZj�R� et�$t���R I�ht� s }�$B�$�k BP PZt{�$BtR �B A�
PZjhjj�I� RZ{Y sR

T �B }��%�t� RsP��kT{�$�${sj R$�Zs�$BtR w���� st Zt{Bt��BjjsAj� �t�$t�D�
T �B }��%�t� R�%��� RkR��8 Is8s�� w���� �B �Y� �t�$t� B� ��s� AB-D�

T �B {B8}jk b$�Y j��sj ��R��${�$BtR w���� ���s�I$t� �8$RR$BtR� PZ�j {BtRZ8}T
�$Bt� B� tB$R�D�

T �B 8s$t�s$t 8BA$j$�k w���� �B Ys%� �Y� �t�$t� �Ztt$t�� }BRR$Ajk b$�Y ��IZ{�I
}��PB�8st{�D�

T �B s{Y$�%� {B8PB�� PZt{�$BtR w���� s$� {BtI$�$Bt� R8BB�Y �Ztt$t�D�

1�1 qk}�R BP qsR,R

*Z�$t� �Y� j$P� {k{j� BP st sZ�B8B�$%� RkR��8 RZ{Y sR �Y� e*]� s tZ8A�� BP
I$&���t� �sR,R Ys%� �B A� {s��$�I BZ� wh�Z�� 1�1D� es{Y BP �Y�R� �sR,R }Z�RZ�R
s I$&���t� �Bsj stI $R }��PB�8�I s� s I$&���t� R�s�� b$�Y$t �Y� {k{j�� <Bb�%���
s {B88Bt P�s�Z�� BP �Y� �sR,R $R �Ys� �s{Y Bt� ��JZ$��R s {���s$t s8BZt� BP
,tBbj�I�� sABZ� �Y� RkR��8� yt }s��${Zjs�� �Y�k ��JZ$�� �B I��$%� stI �B stsjk9�
$tPB�8s�$Bt sABZ� �Y� RkR��8:R tB�8sj stI PsZj�k A�Ys%$B�� yt �Y� PBjjBb$t�� b�
{Ys�s{���$9� RB8� BP �Y� 8BR� $8}B��st� �sR,R �B A� {s��$�I BZ��

1�1�d 3s$jZ�� �BI�R stI e&�{�R VtsjkR$R

3s$jZ�� 8BI�R stI �&�{�R stsjkR$R w3�eVD $R {s��$�I BZ� IZ�$t� �Y� I�R$�t }YsR�
BP st sZ�B8B�$%� RkR��8� 3�eV s$8R s� $t%�R�$�s�$t� stI sRR�RR$t� }BRR$Aj�
{sZR�R stI �&�{�R BP RkR��8 8sjPZt{�$Bt� $t B�I�� �B }$t}B$t� t�{�RRs�k ��%$R$BtR
BP �Y� I�R$�t sR �s�jk sR }BRR$Aj�� y� $R s 8��YBI PB� }��%�t�$%� JZsj$�k sRRZ�st{�



d; ]<V_qei 1� V=q!�!qyze 7O7qe�7

*�R$�t 3�eV
!tTABs�I
*$s�tBR$R

!PPTABs�I
*$s�tBR$R

i�}s$�

_YkR${sjS*�%${�

q$8�

3$�Z�� 1�1U qk}�R BP �sR,R IZ�$t� �Y� j$P� {k{j� BP st sZ�B8B�$%� RkR��8

�Ys� $R BP b$I�TR}��sI ZR� $t 8stk {B8}st$�R� qY� 3�eV }�B{�RR R�s��R P�B8 �Y�
PZt{�$Btsj$�k BP $tI$%$IZsj {B8}Bt�t�R B� }�B{�RR�R BP �Y� RkR��8� stI {BtR$I��R
}BRR$Aj� bskR $t bY${Y �Y�R� {BtR�$�Z�t�R {BZjI Ps$j� qY� }BRR$Aj� Ps$jZ��R BP �Y�
{BtR�$�Z�t�R s�� {sjj�I Ps$jZ�� {sZR�R� qY� �Bsj BP st 3�eV PB� sZ�B8B�$%� RkRT
��8R $R �B }��I${� �Y� �&�{� BP �Y� Ps$jZ�� {sZR�R Bt �Y� A�Ys%$B� BP �Y� RZARkR��8
stI �Y� bYBj� %�Y${j�� qY� PB{ZR $R Bt �Y� $8}s{� BP �Y� PsZj�R Bt �Y� PZt{�$BtR
BP �Y� RkR��8� RZ{Y sR }sRR�t��� RsP��k� �t%$�Bt8�t�sj sR}�{�R� stI ��IZ{�$Bt BP
{B8PB�� PZt{�$BtR wR�� R�{�$Bt 1�d�1D� 3B� $tR�st{�� IZ�$t� st 3�eV BP �Y� e*]�
�Y� �&�{�R BP s R�Z{,Ts�T��BZtI Ps$jZ�� BP �Y� }�Isj }BR$�$Bt R�tRB� Rb$�{Y Bt �Y�
PZ�j JZst�$�k BP �Y� I$�R�j �t�$t� 8$�Y� Ys%� �B A� {BtR$I���I� qY� I��$%�I A�T
Ys%$B�sj {BtR�JZ�t{�R s�� {sjj�I Ps$jZ�� �&�{�R� qY� }�$B�$�k BP PZt{�$BtR BZ�j$t�I
$t R�{�$Bt 1�d�1 {st A� ZR�I �B sRR$�t s R�%��$�k tZ8A�� �B Ps$jZ�� �&�{�R� �st�$t�
P�B8 d wj�sR� R�%���D �B d( w%��k R�%���D�

qY� ��RZj� BP �Y� stsjkR$R $R IB{Z8�t��I ZR$t� �Y��� Ps{�B�RU �Y� R�%��$�k BP
�Y� Ps$jZ�� �&�{� wCD� �Y� I���{�sA$j$�k BP �Y� Ps$jZ�� w;D� stI �Y� j$,�j$YBBI BP
�Y� Ps$jZ�� �B B{{Z� w5D� G$�Y �Y�R� �Y��� Ps{�B�R� s �$R, }�$B�$�k tZ8A�� wph]D
$R BA�s$t�I sR

ph] ) C N; N53

qY� 8s�t$�ZI� BP �Y� �$R, }�$B�$�k tZ8A�� $R �Y� AsR$R PB� I�{$I$t� Bt }B��t�$sj
I�R$�t ��%$R$BtR� qY� ��RZj�R BP �Y� stsjkR$R s�� IB{Z8�t��I $t �Y� PB�8 BP s
R�stIs�I$9�I �sAj� wR�� h�Z�� 1�nD� 7Z{Y s IB{Z8�t� R��%�R sR s {���$h{s�$Bt
BP �Y� JZsj$�k BP �Y� }�BIZ{�� sR A�$t� I�8stI�I �B st $t{��sR$t� �-��t� Ak
{ZR�B8��R stI j��sj s{�R�

yt B�I�� �B R$8}j$Pk �Y� stsjkR$R� $� $R {B88Bt $t 3�eV �B stsjk9� Btjk
R$t�j� PsZj�R� �B {BtR$I�� Btjk bB�R� {sR� R$�Zs�$BtR� stI �B IB{Z8�t� Btjk �Y�
I$&���t{�R {B8}s��I �B �Y� tB�8sj A�Ys%$B� BP �Y� RkR��8�

3�eV $R {s��$�I BZ� Ak �t�$t���R� 7$t{� }��I${�$t� �Y� �&�{� BP Ps$jZ��R
��JZ$��R ,tBbj�I�� s� I$&���t� sAR��s{�$Bt j�%�jR� �st�$t� P�B8 R$t�j� {B8}Bt�t�
A�Ys%$B� �B {B8}j�- PZt{�$BtR BP �Y� %�Y${j�� st 3�eV ��s8 YsR �B $t%Bj%� R�%��sj
}�B}j� P�B8 I$&���t� I�}s��8�t�R� 3�eV $R �YZR s {BR�jk �sR, �Ys� A$tIR s jB�
BP %sjZsAj� ��RBZ�{�R BP �Y� $t%Bj%�I �t�$t���R�
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3$�Z�� 1�nU 7��Z{�Z�� BP st 3�eV IB{Z8�t�

1�1�1 !tTABs�I �Bt$�B�$t� stI *$s�tBR$R

!tTABs�I 8Bt$�B�$t� stI I$s�tBR$R BP sZ�B8B�$%� RkR��8R {BtR$R�R BP I�%$R$t�
e]= }�B{�IZ��R v BP��t AsR�I Bt 3�eV ��RZj�R v �Ys� {Bt�$tZBZRjk RZ}��%$R�
�Y� R�tRB� %sjZ�R $t B�I�� �B ��{B�t$9� Ps$jZ��R BP �Y� RkR��8� yt {sR� BP s Ps$jZ���
sjs�8R Ys%� �B A� R$�tsj$9�I $t B�I�� �B bs�t �Y� I�$%��� B� PsZj� {BI�R Ys%� �B
A� ��t��s��I stI R�B��I $t �Y� e]= 8�8B�k�

3B� Ps$jZ��R �Ys� s�� {BtR$I���I {�$�${sj� $� 8$�Y� sjRB A� t�{�RRs�k �B }��PB�8
RBT{sjj�I ��{B%��k s{�$BtR� i�{B%��k s{�$BtR s���8}� �B �s,� �Y� %�Y${j� As{,
$t�B RsP� B}��s�$Btsj {BtI$�$BtR s�s$t stI �B }s��$sjjk ��R�B�� $�R PZt{�$Btsj$�k�
i�{B%��k s{�$BtR {st {BtR$R� BP 8$tB� }��PB�8st{� ��IZ{�$BtR Ys�Ijk }��{�$%sAj�
Ak �Y� I�$%��� B� RBT{sjj�I j$8}TYB8� 8BI�R �Ys� `ZR� sjjBb �Y� I�$%�� �B ��s{Y
�Y� t�-� R��%${� Ask� B� �%�t s {B8}j��� RYZ�TIBbt BP �Y� �t�$t��

<�t{�� PB� BtTABs�I I$s�tBR$R� jB{sj$9$t� s Ps$jZ�� b$�YBZ� s8A$�Z$�k $R BP��t
tB� �RR�t�$sj� ytR��sI� Ps$jZ��R Ys%� �B A� $I�t�$h�I �B s I����� bY��� $� $R }BRR$Aj�
�B {YBBR� �Y� �$�Y� s{�$Bt� $��� �B }��PB�8 s ��{B%��k s{�$Bt� �B sjs�8 �Y� I�$%���
B� �B ��t��s�� s Ps$jZ�� {BI��

yt {Z���t� }�s{�${�� BtTABs�I 8Bt$�B�$t� stI I$s�tBR$R $R ���s�I�I sR st sIT
I�tIZ8 �B �Y� I�R$�t BP st sZ�B8B�$%� RkR��8� ]Z���t� BtTABs�I I$s�tBR$R
}�B{�IZ��R BP sZ�B8B�$%� RkR��8R I���{� PsZj�R Bt �Y� AsR$R BP }��TI�ht�I �st��
stI }jsZR$A$j$�k {Y�{,R PB� R$�tsjR� qY$R 8�stR �Ys� �Y��� $R s h-�I ��js�$BtRY$}
A��b��t %$Bjs�$BtR BP }jsZR$A$j$�k {Y�{,R� Ps$jZ��R �Ys� s�� sRRZ8�I �B {sZR� �Y$R
stI AZ$j�T$t ��{B%��k s{�$BtR �Ys� b$jj A� }��PB�8�I Ak �Y� RkR��8�

qY$R ��4�{�R �Y� Ps{� �Ys� s� }��R�t�� �Y� I�%�jB}8�t� BP BtTABs�I I$s�tBR$R
PB� sZ�B8B�$%� RkR��8R ZRZsjjk IB�R tB� PBjjBb }��{$R�jk I�ht�I 8��YBIBjB�$�R B�
{�$���$s� e���� bYs� $R {BtR$I���I �B A� �Y� tB�8sj �st�� BP s %sjZ� B� s R$�t$h{st�
I�%$s�$Bt $R 8BR�jk AsR�I Bt �Y� B}$t$Bt BP �-}���R �Ys� I�R$�t �Y� RkR��8 stI Bt
}��%$BZR �-}��$�t{�� �s�Y�� �Yst s RkR��8s�${ stsjkR$R BP �Y� RkR��8:R A�Ys%$B�
stI �Y� {Ys�s{���$R�${R BP �Y� }Z�RZ�I �sR,�

yt {Bt��Bj Zt$�R PB� �Y� e*]� {Z���t�jk sABZ� Bt� YsjP BP �Y� RBP�bs�� $R
I�I${s��I �B BtTABs�I 8Bt$�B�$t� stI I$s�tBR$R� stI �Y$R RYs�� $R R�$jj ��Bb$t��
qY$R ��4�{�R sjRB s ���tI �B $t{��sR� �Y� s8BZt� BP BtTABs�I I$s�tBR$R $t B�I�� �B
�-}jB$� 8B�� $tPB�8s�$Bt sABZ� �Y� {Bt��-� BP PsZj�R �Ys� B{{Z� Btjk R}B�sI${sjjk�



dE ]<V_qei 1� V=q!�!qyze 7O7qe�7

1�1�n !&TABs�I *$s�tBR$R stI i�}s$�

!&TABs�I I$s�tBR$R stI ��}s$� BP sZ�B8B�$%� RkR��8R $R }s�� BP �Y� sP���TRsj�R
stI {s��$�I BZ� $t �Y� h�jI bB�,RYB}R� y� s$8R s� ��T�R�sAj$RY$t� �Y� {B8}j���
PZt{�$Btsj$�k BP st sZ�B8B�$%� RkR��8 PB� bY${Y s PsZj� YsR A��t I���{��I� qY$R
�sR, �k}${sjjk $t%Bj%�R �Y� jB{sj$9s�$Bt stI ��}js{�8�t� BP PsZj�k {B8}Bt�t�R�

<�t{�� �Y� �sR, BP B&TABs�I I$s�tBR$R $R �B jB{sj$9� Ps$jZ��R IBbt �B �Y� R8sjjT
�R� ��}js{�sAj� Zt$�� yt {Bt��sR� �B �Y� B�Y�� �sR,R BZ�j$t�I $t �Y$R {Ys}���� $I�tT
�$Pk$t� �Y� s{�Zsj ,$tI BP PsZj� $R j�RR $8}B��st� PB� B&TABs�I I$s�tBR$R� <Bb�%���
$� 8$�Y� A� ��j�%st� PB� �Y� ��}s$� }�B{�RR $�R�jP� ���� $t B�I�� �B RZR}�tI ��R�R
bY${Y {BZjI A� Ist���BZR �B �Y� 8�{Yst${�

!&TABs�I I$s�tBR$R BP��t ZR�R $tPB�8s�$Bt P�B8 BtTABs�I 8Bt$�B�$t� stI
I$s�tBR$R� qY� Ps$jZ�� {BI�R R�B��I $t �Y� e]= {st A� ��sI BZ� $t �Y� R��%${�
AskR� stI ZRZsjjk �Y�k {BtR�$�Z�� �Y� R�s��$t� }B$t� PB� B&TABs�I I$s�tBR$R� VR
tB��I sAB%�� YBb�%��� Ps$jZ�� {BI�R sR ��t��s��I Ak �Y� {Z���t� {Bt��Bj Zt$�R
s�� tB� I$s�tBR�R $t �Y� R�tR� BP Ps$jZ�� jB{sj$9s�$Bt� 7$t{� �Y�k IB{Z8�t� Btjk
%$Bjs��I }jsZR$A$j$�k {Y�{,R BP e]= R$�tsjR� $� $R }BRR$Aj� �Ys� I$&���t� {B8}Bt�t�
Ps$jZ��R j�sI �B �Y� Rs8� Ps$jZ�� {BI��

!&TABs�I I$s�tBR$R s$8R s� I$R{�$8$ts�$t� s8Bt� �Y�8� y� $R tB� j$8$��I �B
8�sRZ�$t� �Y� e]= R$�tsjR� AZ� {st 8s,� ZR� BP sII$�$Btsj BAR��%s�$BtR� �-}jB$�T
$t� R��%${� �JZ$}8�t� �st�$t� P�B8 %Bj� 8����R �B 8B�B� ��R���R� B� �%�t YZ8st
BAR��%s�$BtR� *Z� �B �Y� R�stIs�I$9�I stI {Bt��BjjsAj� bB�,RYB} �t%$�Bt8�t��
B&TABs�I I$s�tBR$R {st ZR� 8B�� $tPB�8s�$Bt sABZ� �Y� s}}j${s�$Bt {Bt��-�� ����
�Y� {Z���t� I�$%$t� R$�Zs�$Bt B� �Y� jBsI BP �Y� �t�$t�� y� {st sjRB I�%$R� I$RT
�$t�Z$RY$t� ��R�R� $t B�I�� �B I�$%� �Y� sZ�B8B�$%� RkR��8 $t�B s t�b R�s�� stI
��%�sj Rk8}�B8R �Ys� bY��� tB� BAR��%sAj� $t �Y� B�$�$tsj R�s��� ���� �Y�BZ�Y
s{�$%s�$t� �Y� B}��s�$t� }YsR�R BP st st�$TjB{, A�s,$t� RkR��8 $tI$%$IZsjjk�

*Z�$t� B&TABs�I I$s�tBR$R� s 8�{Yst${ b$jj ZRZsjjk A� �Z$I�I Ak ��}s$� 8stT
ZsjR� i�}s$� 8stZsjR s�� 8stZsjjk {��s��I IB{Z8�t�R �Ys� {Bt�s$t I$s�tBR�${
$tR��Z{�$BtR PB� s R}�{$h{ {s� �k}�� qY�k s$8 s� A�$t�$t� �B���Y�� ,tBbj�I��
P�B8 I�R$�t w����� Ak }�B%$I$t� I$s��s8R BP �Y� {$�{Z$� R��Z{�Z��D stI sP���TRsj�R
w����� Ak B�I��$t� ��R� s{�$BtR s{{B�I$t� �B �Y�$� {BR�RD�

!&TABs�I I$s�tBR$R $R BP ���s� �{BtB8${ $8}B��st{� �B {s� 8stZPs{�Z���R�
3B� $tR�st{�� $� $R �R�$8s��I �Ys� eZ�B}�st }sRR�t��� {s�R Ys%� st s%��s�� k�s�jk
IBbtT�$8� BP dE bB�,$t� YBZ�R IZ� �B 8sjPZt{�$BtR stI 8s$t��tst{�� qY$R h�Z��
$R �%�t ���s��� PB� {B88��{$sj %�Y${j�R� 3B� �Y� eZ�B}�st ]B88Zt$�k sjBt�� �Y$R
s8BZt�R �B s �B�sj BP B%�� Bt� A$jj$Bt YBZ�R PB� I$s�tBR$R stI ��}s$�� 3B� s js���
p��8stTV8��${st {s� 8stZPs{�Z���� $� $R }�B`�{��I �Ys� $t �Y� PZ�Z�� sABZ� YsjP
�Y� Rsj�R b$jj A� 8sI� b$�Y R��%${�R PB� �Y� {s� RZ{Y sR sP���TRsj�R� stI tB� b$�Y
�Y� }�BIZ{�$Bt BP �Y� {s� $�R�jP�

1�n i�JZ$��8�t�R

qY� R}��ITZ} BP $ttB%s�$Bt {k{j�R stI �Y� $t{��sR�I {B8}j�-$�k BP sZ�B8B�$%�
RkR��8R YsR $t{��sR�I �Y� {B8}j�-$�k stI {BR�R BP sjj �Y� �sR,R 8�t�$Bt�I sAB%��
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yt B�I�� �B ZtI��R�stI �Y� PZtIs8�t�sj ��sRBtR� b� Ys%� �B stsjk9� �Y� {Ysjj�t��R
�Ys� 8ZR� A� Ps{�I IZ�$t� �Y�R� �sR,R� qY� 8BR� PZtIs8�t�sj BP �Y�R� {Ysjj�t��R
s�� }��R�t��I $t �Y� PBjjBb$t��

1�n�d yt{��sR$t� ]B8}j�-$�k

G$�Y $t{��sR�I �t%$�Bt8�t�sj sbs��t�RR� R��${��� {BtR��s$t�R s�� $8}BR�I Bt �Y�
{s� 8stZPs{�Z���R �B I�%�jB} {j�st {s�R� stI sjRB �B ,��} �Y�8 {j�st IZ�$t�
�Y�$� j$P� {k{j�� 3B� $tR�st{�� �Y� ]sj$PB�t$s V$� i�RBZ�{�  Bs�I w]Vi D 8stT
Is��I �Ys� {s�R RBjI $t �Y� R�s�� BP ]sj$PB�t$s Ys%� �B A� sAj� �B 8Bt$�B� {���s$t
�8$RR$BtT��j�%st� %�Y${j� RZARkR��8R stI ��}B�� PsZj�R �B �Y� I�$%�� w>]BI�nHD�
VjRB� RsP��k RkR��8R RZ{Y sR �Y� st�$TjB{, A�s,$t� RkR��8 �Ys� }�B%$I� }sRR$%� B�
s{�$%� }�B��{�$Bt b$�YBZ� �&B�� Bt �Y� }s�� BP �Y� I�$%�� s�� tBb 8B�� stI 8B��
���s�I�I sR }s�� BP �Y� R�stIs�I �JZ$}8�t� BP s }sRR�t��� {s��

qY�R� ��Bb$t� ��JZ$��8�t�R s�� 8s,$t� �Y� I�R$�t stI 8s$t��tst{� BP sZT
�B8B�$%� RkR��8R 8B�� stI 8B�� {B8}j�-� 7B8��$8�R� PZt{�$BtR {st Btjk A�
s{Y$�%�I �Y�BZ�Y �Y� $t���s{�$Bt BP R�%��sj RZARkR��8R� bY${Y Ys%� �B {B88Zt$T
{s�� Is�s B%�� t��bB�,R $t �Y� %�Y${j�� 3B� $tR�st{�� �Y� %�Y${j� Ikts8${R {Bt��Bj
wz*]D� s RkR��8 bY${Y sRR$R�R R����$t� Ak }��%�t�$t� js���sj $tR�sA$j$�k BP �Y� %�T
Y${j�� $RRZ�R {B88stIR �B �Y� e*] RkR��8 stI �B �Y� A�s,$t� RkR��8 $t B�I��
�B ��IZ{� �Y� PZ�j JZst�$�k B� �B $t{��sR� A�s,$t� PB�{�R bY�t�%�� $� I���{�R s
��tI�t{k BP �Y� %�Y${j� �B A� }ZRY�I BZ� BP �Y� �Z�t� 7Z{Y {B8}j�- A�Ys%$B�
8s,�R 8stZsj stsjkR$R I$^{Zj� stI ���B�T}�Bt��

1�n�1 7kR��8 zs�$st�R

VZ�B8B�$%� RkR��8R� j$,� 8BR� �t�$t����I I�%${�R� {B8� $t 8stk I$&���t� %s�$T
st�R� qY�k %s�k P�B8 %��R$Bt �B %��R$Bt� I�}�tI$t� Bt 8BZt�$t� }BR$�$BtR� %�Y${j�
�k}�� k�s� BP }�BIZ{�$Bt� stI RB PB��Y�

!t� ��sRBt $R �Ys� s RZ}}j$�� BP sZ�B8B�$%� RZARkR��8R YsR �B I�%�jB} Y$R
}�BIZ{�R PB� 8stk {s� 8stZPs{�Z���R stI s jB� BP {s� 8BI�jR� sjj BP bY${Y $8}BR�
I$&���t� ��JZ$��8�t�R Bt �Y� AsR� RkR��8� qY� s{�Zsj {Bth�Z�s�$Bt 8sk I$&�� $t
�Y� tZ8A�� BP R�tRB�R stI s{�Zs�B�R� ��IZtIst� �JZ$}8�t�� RZ{Y sR {B8PB�� PZt{T
�$BtR� 8sk A� }��R�t� B� sAR�t� I�}�tI�t� Bt �Y� R}�{$h{ {s� 8stZPs{�Z���� VjRB�
�Y� {B8}Bt�t�R �Y�8R�j%�R {B8� $t I$&���t� {BtR��Z{�$%� I��s$jR b$�Y ��R}�{� �B
��B8���k B� 8s���$sj�

qY$R {��s��R s }�BAj�8 PB� 8sts�$t� stI Z}Is�$t� �Y� $tPB�8s�$Bt� AZ� sjRB
PB� A�Ys%$B� stsjkR$R stI I$s�tBR$R BP s I�%${� s� YstI� es{Y BP �Y� 8BI$h{s�$BtR
8ZR� A� �YB�BZ�Yjk YstIj�I IZ�$t� PsZj� stsjkR$R $t 3�eV� IZ�$t� �Y� I�R$�t
BP BtTABs�I I$s�tBR$R� stI sjRB $t �Y� }�B{�RR BP B&TABs�I I$s�tBR$R� p�t��s�$t�
R}�{$sj$9�I RBjZ�$BtR PB� sjj %s�$st�R Ak YstI {st A� $tP�sR$Aj�� B� $R s� j�sR� %��k
�-}�tR$%�� qYZR� �Y��� $R s t��I PB� sZ�B8s��I RZ}}B�� $t B�I�� �B YstIj� �Y�
RkR��8 %s�$st�R�
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1�n�n N$8$��I �tBbj�I��

VZ�B8B�$%� 7kR��8R {B8A$t� %s�$BZR }YkR${sj IB8s$tR� qY� ,tBbj�I�� sABZ�
�Y� A�Ys%$B� BP {���s$t {B8}Bt�t�R� �R}�{$sjjk {B8}Bt�t�R �Ys� $t%Bj%� R�%��sj
}YkR${sj IB8s$tR j$,� �Y� {B8AZR�$Bt �t�$t�� $R $t{B8}j��� stI }��{s�$BZR� yt
{Bt��sR� �B �j�{��${ B� YkI�sZj${ {B8}Bt�t�R� �Y��� �-$R� tB ��t��sj 8s�Y�8s�${sj
8BI�jR �Ys� {s}�Z�� �Y�$� A�Ys%$B� {B8}j���jk�

_s��${Zjs�jk $t �Y� {sR� BP s Ps$jZ��� {���s$t JZst�$�$�R 8sk tB� A� ,tBbt
�-s{�jk B� �Y�k �%�t ��8s$t Zt,tBbt� 3B� $tR�st{�� IZ�$t� st 3�eV BP �Y�
e*]� $� 8$�Y� A� ��JZ$��I �B }��I${� �Y� �&�{� BP s j�s,s�� v bY${Y {sZR�R s
�BB jBb }��RRZ�� BP �Y� $t�s,� s$� $t s I$�R�j �t�$t� B� s �BB Y$�Y �-YsZR� �sR
��{$�{Zjs�$Bt �s�� v Bt �Y� �8$RR$BtR stI �Y� }��PB�8st{� BP �Y� %�Y${j�� qB
RB8� �-��t�� $� $R �Y���PB�� t�{�RRs�k �B ��sRBt sABZ� {B8}Bt�t�R �%�t $P �Y�$�
A�Ys%$B� $R $jjTR}�{$h�I�

1�n�; N$8$��I !AR��%sA$j$�k

VZ�B8B�$%� 7kR��8R Ys%� �B bB�, $t s jB� BP I$&���t� R$�Zs�$BtR� qY� {Bt��-� $t
bY${Y s {s� $R B}��s��I $t� ���� sR {Ys�s{���$9�I Ak �BsI stI b�s�Y�� {BtI$�$BtR
B� �Y� �t�$t� jBsI� $R Y$�Yjk Ikts8${ stI Zt{���s$t� !P��t� $� b$jj t�$�Y�� A�
8�sRZ�sAj� PB� BtTABs�I 8Bt$�B�$t� stI I$s�tBR$R� tB� b$jj $� A� ��}�BIZ{$Aj� PB�
B&TABs�I I$s�tBR$R $t �Y� bB�,RYB}�

VII$�$Btsjjk� $t B�I�� �B s{Y$�%� {BR� �&�{�$%�t�RR� $t ��t��sj %��k P�b R�tRB�R
s�� s%s$jsAj� $t sZ�B8B�$%� RkR��8R� 3B� $tR�st{�� PB� RB8� %��R$BtR BP �Y� e*]�
�Y� YkI�sZj${ }s��R IB tB� {Bt�s$t stk R�tRB� s� sjj� qY� 8s$t {BtR�JZ�t{�R s��
$t{B8}j��� BAR��%s�$BtR stI �s�Y�� JZsj$�s�$%� Rk8}�B8 I�R{�$}�$BtR� <Bb�%���
8Bt$�B�$t� stI I$s�tBR$R Ys%� �B A� {s}sAj� BP }�B{�RR$t� RZ{Y $tPB�8s�$Bt�

1�n�x *$&���t� !A`�{�$%�R

GY$j� sjj BP �Y� �sR,R BZ�j$t�I sAB%� ��JZ$�� �B stsjk9� �Y� A�Ys%$B� BP st sZT
�B8B�$%� RkR��8� �s{Y Bt� $R �s�����I s� s I$&���t� �Bsj� 3�eV {Bt{�t��s��R
Bt �Y� I$&���t{� A��b��t tB�8sj stI PsZj�k A�Ys%$B�� $t }s��${Zjs� A�Ys%$B�sj
sR}�{�R BP �Y� BZ�}Z� B� }��PB�8st{� BP �Y� RkR��8� 3B� BtTABs�I I$s�tBR$R� �Y�
R�� BP s{�$BtR �Ys� {st A� �s,�t Ak �Y� {Bt��Bj Zt$� I����8$t�R {���s$t {jsRR�R BP
A�Ys%$B�R �Ys� t��I �B A� I$R�$t�Z$RY�I� 3B� B&TABs�I I$s�tBR$R stI ��}s$�� �Y�
PB{ZR $R Bt I$R{�$8$ts�$t� PsZj�R s� �Y� ��stZjs�$�k BP ��}js{�sAj� {B8}Bt�t�R�
qY�R� I$&���t� BA`�{�$%�R $8}�I� s R��s$�Y�PB�bs�I ��TZR� BP ��RZj�R A��b��t �Y�
I$&���t� �sR,R�

1�n�E ]B8}j���t�RR BP VtsjkR$R

7$t{� �Y�k s�� {Bt{��t�I b$�Y RsP��k stI �t%$�Bt8�t�sj sR}�{�R� stk BP �Y� �sR,R
{Ys�s{���$9�I sAB%� YsR �B A� {s��$�I BZ� sR {B8}j���jk sR }BRR$Aj�� }s��${Zjs�jk
PB� sZ�B8B�$%� RkR��8R j$,� �Y� V 7 B� �Y� e*]�
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3B� A�Ys%$B� stsjkR$R $t 3�eV� {B8}j���t�RR YsR �B A� s{Y$�%�I $t �bB ��T
R}�{�RU $� $R t�{�RRs�k �B {B%�� sjj �Y� }BRR$Aj� Ps$jZ�� {sZR�R BP s RkR��8 {BtT
R�$�Z�t�� AZ� sjRB �B {BtR$I�� sjj �Y� ��j�%st� {$�{Z8R�st{�R� RZ{Y sR I�$%$t� {BtT
I$�$BtR� %�Y${j� jBsI� R�s��R BP $t���s{�$t� RZARkR��8R� ��{� qY$R 8s,�R {B8}j���T
t�RR I$^{Zj� �B s{Y$�%�� R$t{� st �tB�8BZR tZ8A�� BP }BRR$Aj� {$�{Z8R�st{�R Ys%�
�B A� {BtR$I���I� 3B� I$s�tBR$R� {B%��$t� �Y�R� R$�Zs�$BtR $R s {B8}j�- �sR,� stI
BP��t �Z�tR BZ� �B A� $tP�sR$Aj� PB� YstIT{�sP��I I$s�tBR�${ }�B{�IZ��R bY${Y s��
AsR�I Bt }��I�ht�I �st�� B� }jsZR$A$j$�k {Y�{,R Btjk�

1�n�� i�sjT�$8� i�JZ$��8�t�R

yt st BtTABs�I �t%$�Bt8�t�� �Y��� $R Btjk j$8$��I �$8� s%s$jsAj� �B {B8� Z} b$�Y
s I$s�tBR�${ {Bt{jZR$Bt� qY� ��sRBt $R �Ys� $t �Y� {sR� BP s Ps$jZ��� �Y� sZ�B8B�$%�
RkR��8 BP��t YsR �B A� 8B%�I �B stB�Y�� R�s�� w���� RYZ��$t� IBbt �Y� �t�$t�D
�B }��%�t� RsP��kT{�$�${sj R$�Zs�$BtR B� R�%��� RkR��8 Is8s��� B� �B {B8}jk b$�Y
j��sj ��R��${�$BtR b$�Y ��R}�{� �B �8$RR$BtR B� tB$R��

VR s {BtR�JZ�t{�� �Y� {B8}Z�s�$Btsj ��JZ$��8�t�R PB� BtTABs�I I$s�tBR$R
PZt{�$BtR s�� ��js�$%�jk Y$�Y� !t �Y� B�Y�� YstI� �Y� 8�8B�k stI {B8}Z�$t�
��RBZ�{�R BP {Z���t� e]=R s�� ��js�$%�jk jBb� qYZR� Bt� YsR �B PB{ZR Bt �RR�t�$sj
sR}�{�R BP A�Ys%$B� Btjk stI 8ZR� s%B$I stk Ztt�{�RRs�k I��s$j�

1�; qY� _�BAj�8

qY� �sR,R }��R�t��I sAB%� I$&�� b$�Y ��R}�{� �B �Y� }YsR� BP �Y� }�BIZ{� j$P�
{k{j� IZ�$t� bY${Y �Y�k {st A� {s��$�I BZ�� qY�k $t%Bj%� I$&���t� B��st$9s�$Btsj
Zt$�R b$�Y$t s {B8}stk� B� �%�t I$&���t� {B8}st$�R RZ{Y sR RZ}}j$��R stI 8stT
ZPs{�Z���R� VR s {BtR�JZ�t{�� �Y� $t%Bj%�I ,tBbj�I�� $R R}��sI s8Bt� I$&���t�
}js{�R stI I$&���t� }B$t�R $t �$8��

<Bb�%��� $� YsR A��t RYBbt �Ys� �Y� I$&���t� �sR, RYs��� s� j�sR� �B s {���s$t
�-��t�� {B88Bt ,tBbj�I�� sABZ� �Y� RkR��8 ZtI�� {BtR$I��s�$Bt� 3B� $tR�st{��
AB�Y $t A�Ys%$B� stsjkR$R stI I$s�tBR$R $� $R �RR�t�$sj �B ,tBb YBb �Y� RkR��8
A�Ys%�R tB�8sjjk� stI YBb $� b$jj A�Ys%� $t �Y� {sR� BP s Ps$jZ���

3�B8 s bB�, }�B{�RR }B$t� BP %$�b� $� $R I�R$�sAj� �B $t����s�� I$&���t� �sR,R
�Ys� s�� {Bt{��t�I b$�Y �Y� Rs8� �k}� BP ,tBbj�I��� qY$R Y�j}R �B s%B$I Ztt�{T
�RRs�k IBZAj� bB�, stI �B 8$�$�s�� Z}Is�� }�BAj�8R �Ys� s�� j$,�jk �B B{{Z� $P
st sZ�B8B�$%� RkR��8 ZtI���B�R R�%��sj ��%$R$Bt stI 8BI$h{s�$Bt {k{j�R�

qB s{Y$�%� s 8B�� �^{$�t�� ��IZtIst�TP��� B��st$9s�$Bt BP bB�, }�B{�RR�R�
s {B88Bt AsR$R PB� {B8}Z���TRZ}}B���I ��}��R�t�s�$Bt stI Z�$j$9s�$Bt BP �Y�
,tBbj�I�� ZtI��jk$t� 3�eV� BtTABs�I I$s�tBR$R B� bB�,RYB} I$s�tBR$R $R ��T
JZ$��I� yt �Y� PBjjBb$t�� �Y$R b$jj A� ��P����I �B sR YB�$9Bt�sj $t����s�$Bt�

<Bb�%��� YB�$9Bt�sj $t����s�$Bt $R tB� `ZR� s 8s���� BP R$8}jk R�B�$t� sjj �Y�
s%s$jsAj� $tPB�8s�$Bt $t s {B88Bt Is�sAsR�� B� b�$�$t� {Bt%�����R �Ys� 8�I$s��
A��b��t I$&���t� PB�8s�R stI R�stIs�IR� qY� I$^{Zj�k j$�R $t �Y� I$&���t� bskR
�Y� ,tBbj�I�� $R ZR�I� stI $t }s��${Zjs� �Y� I$&���t� ��stZjs�$�k BP �Y� ,tBbj�I��
�Ys� �s{Y BP �Y� �sR,R ��JZ$��R�
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3B� $tR�st{�� IZ�$t� �Y� I�R$�t BP st sZ�B8B�$%� RkR��8� $� 8$�Y� A� t�{�RRs�k
�B ZR� s {B8}Z���TAsR�I R$8Zjs�$Bt BP �Y� A�Ys%$B� BP $�R YkI�sZj${ RZARkR��8 $t
B�I�� �B I�{$I� Bt %sj%� I$s8����R� }$}� j�t��YR� ��{� Ns��� Bt� IZ�$t� �Y� I�R$�t
BP BtTABs�I I$s�tBR$R BP �Y$R RkR��8� Ps$jZ��R BP �Y� YkI�sZj${ {B8}Bt�t�R Ys%� �B
A� {BtR$I���I� qY$R sjRB ��JZ$��R ,tBbj�I�� sABZ� �Y� A�Ys%$B� BP �Y$R RZARkR��8�
AZ� s� s I$&���t� j�%�j BP sAR��s{�$Bt� sR tBb bYBj� {jsRR�R BP A�Ys%$B�R� RZ{Y sR
j�s,s��R� B{{jZR$BtR� ��{� Ys%� �B A� {BtR$I���I� qY� R$8Zjs�$Bt 8BI�j {Bt�s$tR
,tBbj�I�� BP �Y$R ,$tI� AZ� {st:� A� ZR�I PB� �Y$R }Z�}BR� �$�Y� sbsk� R$t{� s
R}�{$h{ ��stZjs�$�k w$���� ��sj tZ8A��RD stI ZR� w$���� R$8Zjs�$t� A�Ys%$B� B%��
�$8�D $R Ys�IT{BI�I $t�B �Y$R }$�{� BP bB�,�

VR stB�Y�� �-s8}j�� {YBBR$t� �Y� �$�Y� j�%�j BP sAR��s{�$Bt $R {�Z{$sj �B �Y�
�sR, BP I$s�tBR$R� yP I$s�tBR�${R $R AsR�I Bt s 8BI�j �Ys� $R $tsI�JZs�� PB� �Y�
�sR, s� YstI� �Y� I$s�tBR�${ ��RZj�R s�� j$,�jk �B A� b�Bt� B� ZR�j�RR� V �BB {Bs�R�
8BI�j 8sk Ps$j �B ��%�sj �-$R�$t� {Bt��sI${�$BtR� V �BB ht�T��s$t�I 8BI�j� Bt �Y�
B�Y�� YstI� 8sk RZ���R� $t{BtR$R��t{$�R �Ys� s�� 8�st$t�j�RR $t �Y� R�tR� �Ys�
�Y�k ��jk Bt $tR$�t$h{st� I$R{��}st{$�R BP %sjZ�R� 3Z��Y��8B��� ZR$t� sjbskR �Y�
A�R�� 8BR� s{{Z�s�� stI 8BR� I��s$j�I 8BI�j s%s$jsAj� sjRB ��tIR �B 8s,� �Y�
�sR, $t��s{�sAj�� B� s� j�sR� Ztt�{�RRs�$jk {B8}j�- stI ��RBZ�{�T{BtRZ8$t��

qY$R $jjZR��s��R �Y� AsR${ }�BAj�8 BP s{Y$�%$t� ��TZR� BP ,tBbj�I�� s� I$&���t�
j�%�jR BP sAR��s{�$Bt� qY� ,tBbj�I��� B� s� j�sR� R$�t$h{st� }s��R �Y���BP� 8$�Y�
A� ��sI$jk s%s$jsAj��  Z� BP��t� $� $R tB� ��}��R�t��I $t s PB�8 �Ys� bBZjI 8s,�
$� s8�tsAj� PB� stk B�Y�� �sR, �Yst �Y� Bt� $� YsR A��t B�$�$tsjjk ZR�I PB�� y� $R
JZ$�� {B88Bt $t �Y� sZ�B8B�$%� $tIZR��k �Ys� %s�$BZR R$8Zjs�$Bt 8BI�jR �-$R�
PB� I$&���t� }YkR${sj IB8s$tR BP s RkR��8� AZ� �Y�k Ys�Ijk {st A� �-}jB$��I
���� PB� BtTABs�I I$s�tBR$R� <Bb�%��� RZ{Y s ��TZR� BP ,tBbj�I�� A�{B8�R 8B��
stI 8B�� $8}B��st�� �$%�t �Y� �%��T$t{��sR$t� {B8}j�-$�k BP sZ�B8B�$%� RkR��8R
stI �Y� �8���$t� ���tI �B s{Y$�%� 8B�� RB}Y$R�${s��I PZt{�$Btsj$�k �Y�BZ�Y �Y�
$t���s{�$Bt BP R�%��sj RZARkR��8R�

1�x qY� z$R$Bt

3�B8 s 8B�� ��t��sj$9�I stI {Bt{�}�Zsj }B$t� BP %$�b� b� Ys%� �B ��{Bt{$j�
�bB B}}BR$t� BA`�{�$%�R� ts8�jk ��t��sj$�k BP ,tBbj�I�� %R� �sR,TR}�{$h{$�k BP
,tBbj�I��� qY� PB�8�� }B$t� $R {�Z{$sj �B s{Y$�%$t� ��TZR� BP ,tBbj�I��� bY$j�
�Y� js���� }B$t� $R {�Z{$sj �B s{Y$�%� �^{s{k BP s {���s$t �sR,�

G� }�B}BR� $t �Y$R �Y�R$R �Y� %$�b �Ys� A�Ys%$B� 8BI�jR {BZjI PB�8 �Y� AsR$R
PB� RZ}}B��$t� I$&���t� �sR,R sjBt� �Y� }�B{�RR {Ys$t wh�Z�� 1�;D� qY� JZ�R�$Bt
$R YBb 8BI�jR BP s }YkR${sj I�%${� {st A� BA�s$t�I �Ys� s�� sI�JZs�� PB� s }s�T
�${Zjs� �sR,� G� b$jj I$R{ZRR ��JZ$��8�t�R Bt �Y� PB�8 BP RZ{Y A�Ys%$B� 8BI�jR�
stI b� b$jj }��R�t� {B8}Z���TRZ}}B���I 8��YBIR �Ys� I�sj b$�Y �Y� }�BAj�8 BP
sZ�B8s�${sjjk ��t��s�$t� RZ{Y A�Ys%$B� 8BI�jR�

yt s tZ�RY�jj� �Y� RBjZ�$Bt }�B}BR�I $t �Y$R �Y�R$R wh�Z�� 1�xD {BtR$R�R BP ZR$t�
s R�� BP ��t��${� ��TZRsAj� 8BI�j P�s�8�t�R R�B��I $t s j$A�s�k� qsR,TR}�{$h{$�k
{B8�R $t �Y�BZ�Y �Y� R��Z{�Z�� BP s A�Ys%$B� 8BI�j� �-}��RR�I sR $t���{Btt�{�$BtR
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*�R$�t

3�eV

!tTABs�I
*$s�tBR$R

!PPTABs�I
*$s�tBR$R

i�}s$�

�BI�j

�BI�j

�BI�j

�BI�j

�BI�j

_YkR${sj
*�%${�

3$�Z�� 1�;U �BI�jTAsR�I RZ}}B�� PB� I$&���t� �sR,R

A��b��t $tR�st{�R BP �Y�R� 8BI�j P�s�8�t�R� stI s {Ys�s{���$9s�$Bt BP �Y� �sR,
�Y� 8BI�j $R ZR�I PB�� qY� ��stZjs�$�k BP s RZ$�sAj� 8BI�j $R I����8$t�I AB�Y Ak
�Y� R��Z{�Z�sj {Bt��-� stI �Y� �sR, ��JZ$��8�t�R� RZ{Y sR �Y� �$%�t BAR��%sA$j$�k
stI �Y� t��I �B I$R�$t�Z$RY {���s$t {jsRR�R BP A�Ys%$B�R P�B8 �s{Y B�Y���

3B� $tR�st{�� $t BtTABs�I I$s�tBR$R� �Y� �sR, 8$�Y� A� �B I$R{�$8$ts�� A��b��t
Ps$jZ��R �Ys� ��JZ$�� I$&���t� s{�$BtR� y� 8$�Y� A� }BRR$Aj� B� $8}BRR$Aj� �B s{Y$�%�
�Y$R PB� s �$%�t R��Z{�Z�� BP st sZ�B8B�$%� RkR��8� �$%�t �Y� {Ys�s{���$R�${R BP
�Y� �sR, $t ���8R BP �Y� s%s$jsAj� R�tRB�R� �Y� }js{�8�t� BP �Y� R�tRB�R� �Y�$�
s{{Z�s{k� ��{�

eRR�t�$sjjk� �Y� s}}�Bs{Y $R {Ys�s{���$9�I Ak Xh�R� {B8}BR�� �Y�t ��stRPB�8"�
V ��t��${ 8BI�j $R {B8}BR�I P�B8 �Y� 8BI�j P�s�8�t�R $t �Y� j$A�s�k� q�stRT
PB�8s�$Bt B}��s�B�R wR�� h�Z�� 1�xD b$jj A� I�%�jB}�I �Ys� sIs}� �Y� ��stZjs�$�k
BP s 8BI�j �B s R}�{$h{ �sR,� AZ� }��R��%� �Y� �RR�t�$sj $tPB�8s�$Bt� RZ{Y �Ys�
tB�Y$t� $R XjBR�" {B8}s��I �B �Y� B�$�$tsj 8BI�j� y� RYBZjI A� {j�s� �Ys� b� s��
}s��${Zjs�jk $t����R��I $t ��stRPB�8s�$BtR �Ys� s�� 8s-$8sj $t �Y� R�tR� �Ys� �Y�k
}��R��%� Btjk �Y� $tPB�8s�$Bt �Ys� $R ��Zjk �RR�t�$sj $t B�I�� �B }��PB�8 s }s��${T
Zjs� �sR,� stI {s��k tB XZtt�{�RRs�k" $tPB�8s�$Bt�  sR�I Bt s PB�8sj ���s�8�t�
BP �Y�R� $tPB�8sj {Bt{�}�R� b� b$jj sjRB A� sAj� �B $t%�R�$�s�� �B bYs� �-��t� �Y$R
$R }BRR$Aj� $t }�$t{$}j��

!Z� s}}�Bs{Y RZ}}B��R �Y� $I�s BP Ys%$t� s ��t��sj }�BAj�8 RBj%$t� 8��YBI
�Ys� $R $tI�}�tI�t� BP �Y� }s��${Zjs� 8BI�j s� YstI� qY$R {Bt��$AZ��R �B �Y�
$8}B��st� R�}s�s�$Bt BP ��t��sj ,tBbj�I�� P�B8 �Y� R}�{$h{ bskR $t bY${Y �Y$R
,tBbj�I�� $R ZR�I� y� �YZR Y�j}R �B s{Y$�%� �Y� I�R$��I YB�$9Bt�sj $t����s�$Bt stI
��TZR� BP ,tBbj�I���
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*�R$�t

3�eV

!tTABs�I
*$s�tBR$R

!PPTABs�I
*$s�tBR$R

i�}s$�

�BI�j_YkR${sj
*�%${�

�BI�j

p�t��${
 sR�
�BI�j

�BI�j

�BI�j

�BI�j

�BI�j
N$A�s�k

7��Z{�Z��

 �Ys%$B�

�BI�j
q�stRPB�T
8s�$Bt

qsR,S*�R{�$}�$Bt

3$�Z�� 1�xU �BI�jTAsR�I RZ}}B�� PB� I$&���t� �sR,R ZR$t� s ��t��${ AsR� 8BI�j
stI �sR,TI�}�tI�t� 8BI�j ��stRPB�8s�$BtR

1�E 7Z88s�k

yt �Y$R {Ys}���� b� Ys%� {Ys�s{���$9�I �Y� s}}j${s�$Bt IB8s$t BP sZ�B8B�$%� RkRT
��8R� y� R��%�R sR s �k}${sj ��}��R�t�s�$%� BP st $tIZR��$sj s}}j${s�$Bt� $jjZR��s�$t�
%s�$BZR �sR,R stI ��JZ$��8�t�R �Ys� Ys%� �B A� Ps{�I�

V {B�� }�BAj�8 $t RZ{Y s ��sjTbB�jI IB8s$t $R �Y� ��tR$Bt A��b��t ��t��sj$�k
BP ,tBbj�I�� %R� �sR,TR}�{$h{$�k BP ,tBbj�I��� qY� PB�8�� $R �Y� }����JZ$R$�� PB�
��TZR$t� ,tBbj�I��� bY���sR �Y� js���� $R s t�{�RRs�k }��{BtI$�$Bt �B {s��k BZ� s
�sR, �^{$�t�jk�

]Z���t� }�s{�${� ��tIR �B R}s�$B��8}B�sjjk I$R��$AZ�� �Y� ,tBbj�I�� sABZ�
�Y� A�Ys%$B� BP s RkR��8� stI �YZR j�sIR �B j$8$��I ��TZR� BP Is�s �Ys� 8$�Y�
Ys%� A��t %sjZsAj� PB� I$&���t� �sR,R�  sR�I Bt �Y$R� b� BZ�j$t�I BZ� s}}�Bs{Y
�B �Y$R }�BAj�8� bY${Y $R 8B�� ��t��sj $t �Y� R�tR� �Ys� $� $R tB� j$8$��I �B �Y�
s}}j${s�$Bt IB8s$t BP sZ�B8B�$%� RkR��8R� y� {BtR$R�R BP {B8}BR$t� s AsR� 8BI�j
P�B8 ��t��${ 8BI�j P�s�8�t�R� stI �Y�t �B s}}jk �sR,TR}�{$h{ ��stRPB�8s�$BtR $t
B�I�� �B sIs}� $� �B �Y� %s�$BZR �sR,R sjBt� �Y� }�B{�RR {Ys$t� qY� t�-� {Ys}���
$t%�R�$�s��R �Y� R��Z{�Z�� BP �Y� ��JZ$��I A�Ys%$B� 8BI�jR $t 8B�� I��s$j�



]Ys}��� n

�BI�jTAsR�I _�BAj�8 7Bj%$t�

yt �Y$R {Ys}���� b� s�� {Bt{��t�I b$�Y �Y� ��}��R�t�s�$Bt stI ZR� BP ,tBbj�I��
�Ys� {s}�Z��R �Y� A�Ys%$B� BP }YkR${sj RkR��8R� G� $t%�R�$�s�� }�B}���$�R stI
{Bt{�}�Zsj P�s�Z��R �Ys� A�Ys%$B� 8BI�jR 8ZR� Ys%� $t B�I�� �B 8��� �Y� s}T
}j${s�$Bt ��JZ$��8�t�R }��R�t��I $t {Ys}��� 1� qB �Y$R �tI� b� {Ys�s{���$9� $t s
Zt$PB�8 bsk �Y� I$&���t� �sR,R �Ys� {st A� }��PB�8�I b$�Y RZ{Y A�Ys%$B� 8BI�jR�

yt B�I�� �B sZ�B8s�� �Y� �sR,R BZ�j$t�I $t R�{�$Bt 1�1 RZ{Y �Ys� �Y�k {st
A� RZ}}B���I Ak {B8}Z���TAsR�I �BBjR� b� b$jj $t��BIZ{� s PB�8sj I�R{�$}�$Bt
BP {B8}BR$�$Btsj A�Ys%$B� 8BI�jR� qY$R sjjBbR �B ��sj$9� �Y� $I�s BP ��TZR$t�
A�Ys%$B�sj ,tBbj�I�� Ak {B8}BR$t� s 8BI�j P�B8 s j$A�s�k BP 8BI�j P�s�8�t�R�
sR }��R�t��I $t R�{�$Bt 1�x� G� b$jj {BtR$I�� 8BI�jR BP {B8}Bt�t�R BP }YkR${sj
RkR��8R �Ys� s�� I�R{�$A�I sR ��js�$BtR� s ��t��sj {Bt{�}� �Ys� {B%��R I$&���t�$sj
�JZs�$BtR� PZt{�$Btsj I�}�tI�t{$�R� ��{� qY$R PB�8sj$9s�$Bt R��%�R sR s Zt$PB�8
8�stR �B ��}��R�t� A�Ys%$B� 8BI�jR� stI $� $R �Y� PBZtIs�$Bt PB� RZAR�JZ�t�
�Y�B���${sj stsjkR$R�

n�d �BI�jTAsR�I 7kR��8R

V RkR��8 �Ys� ZR�R st �-}j${$� ��}��R�t�s�$Bt BP ,tBbj�I�� sABZ� �Y� }YkR${sj
bB�jI $t �Y� PB�8 BP s 8BI�j $R {sjj�I s 8BI�jTAsR�I RkR��8� qY� JZ�R�$Bt $R YBb
stI �B bYs� �-��t� s 8BI�jTAsR�I RkR��8 {st s{{B8}j$RY �Y� �sR,R �Ys� Ys%�
A��t BZ�j$t�I $t {Ys}��� 1� yt }s��${Zjs�� b� bBZjI j$,� �B ,tBb bYs� �Bj�R s
I�%${� 8BI�j {st }jsk $t �Y� %s�$BZR �sR,R� stI bYs� ��JZ$��8�t�R $� 8ZR� PZjhjj
$t B�I�� �B RZ}}B�� �Y�8� qB stRb�� �Y$R JZ�R�$Bt� �Y� t�-� R�{�$Bt I�R{�$A�R
YBb �s{Y BP �Y� �sR,R BZ�j$t�I $t {Ys}��� 1 {st $t }�$t{$}j� A� RZ}}B���I Ak s
8BI�jTAsR�I RkR��8 wR�� sjRB >7��((HD�

n�d�d ]Ys�s{���$9$t� *$&���t� qk}�R BP qsR,R

yt �Y� PBjjBb$t�� b� {Ys�s{���$9� YBb 8BI�jR {st A� ZR�I $t B�I�� �B RZ}}B��
�Y� %s�$BZR �sR,R� yt B�I�� �B ,��} �Y� I�R{�$}�$Bt {Bt{$R�� b� b$jj IB �Y$R $t st
$tPB�8sj bsk h�R�� stI js��� $t��BIZ{� 8B�� }��{$R� I�ht$�$BtR� yt �Y� PBjjBb$t��

1n
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T -5;oU I�tB��R s A�Ys%$B� 8BI�j wbY${Y }BRR$Ajk {Bt�s$tR sjRB s I�R{�$}T
�$Bt BP PsZj�k A�Ys%$B�RD�

T gp{xop{\ I�tB��R s I�R{�$}�$Bt BP {���s$t A�Ys%$B�R w���� I�R$��I B�
sjjBb�I R$�Zs�$BtR� ZtI�R$��I B� tB� sjjBb�I Bt�RD� stI

T 54C I�tB��R �-���tsj ��R��${�$BtR Bt �Y� RkR��8 w���� �Y�BZ�Y BAR��%s�$BtR�
R}�{$h{s�$Bt BP B}��s�$t� 8BI�R� B� R}�{$h{s�$Bt BP }s�s8����RD�

G� b$jj ZR� �Y� $tPB�8sj B}��s�B�R X�" �B I�tB�� {B8A$ts�$BtR BP �Y� sAB%�
�j�8�t�R� RZ{Y sR -5;oU�54C PB� s A�Ys%$B� 8BI�j {B8A$t�I b$�Y �-���tsj
��R��${�$BtR� stI Xm" �B I�tB�� $tP���t{� P�B8 s A�Ys%$B� 8BI�j�

*�R$�t stI 3�eV

VR $� YsR A��t I�R{�$A�I $t {Ys}��� 1� Ps$jZ�� 8BI�R stI �&�{�R stsjkR$R w3�eVD
��$�R �B }��I${� �Y� {BtR�JZ�t{�R BP {B8}Bt�t� Ps$jZ��R Bt s I�%${�� yP b� Ys%� s
8BI�j �Ys� {s}�Z��R �Y� A�Ys%$B� BP �Y� I�%${� �B���Y�� b$�Y $�R }BRR$Aj� Ps$jZ��R�
�Y$R �sR, {st A� {Ys�s{���$9�I sR �Y� I��$%s�$Bt BP A�Ys%$B�sj I�R{�$}�$BtR P�B8
�Y� 8BI�jU

-5;oU m23

yP b� PB{ZR Bt 3�eV sR s 8�stR PB� RsP��k stsjkR$R� $� {BZjI sjRB A� ZtT
I��R�BBI sR {Y�{,$t� {BtR$R��t{k BP �Y� 8BI�j b$�Y {���s$t A�Ys%$B�sj I�R{�$}T
�$BtR �Ys� {Ys�s{���$9� ���� RsP��k {�$�${sj B� Ist���BZR A�Ys%$B�R bY${Y 8ZR� A�
s%B$I�IU

-5;oU � gp{xop{\ m2 �3

qY$R {Y�{, I����8$t�R bY��Y�� {���s$t A�Ys%$B�R {st B{{Z�� 3B� $tR�st{�� $�
{BZjI A� $8}B��st� �B %��$Pk �Ys� �%�t $P Bt� BP �Y� ���Z�t %sj%�R BP st st�$TjB{,
A�s,$t� RkR��8 $R B{{jZI�I� $� $R R�$jj }BRR$Aj� �B A�s,� �Y� bY��jR BP �Y� %�Y${j��

�Bt$�B�$t� stI *$s�tBR$R

yt 8Bt$�B�$t�� b� Ys%� BAR��%s�$BtR BP �Y� RkR��8 w���� R�tRB� R$�tsjRD� stI b�
s�� $t����R��I $t ,tBb$t� bY��Y�� �Y� I�%${� $R A�Ys%$t� {B���{�jk� ]Z���t� BtT
ABs�I I$s�tBR$R }��PB�8R �Y$R �sR, ZR$t� s R�� BP }��TI�ht�I {�$���$s Btjk� RZ{Y
sR }jsZR$A$j$�k {Y�{,R B� �Y��RYBjIR PB� R$�tsjRU

54C �gp{xop{\ m2 �3

<Bb�%��� $t ��t��sj� �Y$R �sR, $R {Ys�s{���$9�I sR {Y�{,$t� �Y� {BtR$R��t{k BP
�Y� 8BI�j b$�Y �Y� �$%�t BAR��%s�$BtRU

-5;oU �54C m2 �3
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yP b� Ys%� I���{��I st $t{BtR$R��t{k v bY${Y 8�stR �Ys� b� Ys%� I���{��I s
Ps$jZ�� v� I$s�tBR$R s8BZt�R �B �Y� �sR, BP htI$t� �Y� }BRR$Aj� B�$�$tR� qB �Y$R
�tI� b� Ys%� �B ��%$R� �Y� 8BI�j $t RZ{Y s bsk �Ys� $� A�{B8�R {BtR$R��t� s�s$t
b$�Y �Y� BAR��%s�$BtRU

-5;oU �54C m � �-5;oUI �54C Wm �3
qY� ��%$R$Bt }�B{�IZ��� $��� �Y� R��} P�B8-5;oU �B-5;oUI� {st {BtR$R�

BP `ZR� I�B}}$t� }s��R BP �Y� 8BI�j �Ys� I�R{�$A� tB�8sj {B8}Bt�t� A�Ys%$B�R�
B� RZAR�$�Z�$t� �Y�8 b$�Y I�R{�$}�$BtR BP }BRR$Aj� Ps$jZ��R� yt �Y� PB�8�� {sR�� �Y�
PsZj�R b$jj `ZR� A� jB{sj$9�I� bY���sR $t �Y� js���� {sR�� sjRB �Y� �k}�R BP Ps$jZ��R
{st A� $I�t�$h�I� <�t{�� s 8BI�j BP PsZj�k A�Ys%$B� b$jj A� ��JZ$��I PB� PsZj�
$I�t�$h{s�$Bt� AZ� $� $R tB� t�{�RRs�$jk ��JZ$��I PB� PsZj� jB{sj$9s�$Bt� 3$�Z�� n�d
RZ88s�$9�R �Y� I$&���t� �k}�R BP sAR��s{� }�BAj�8TRBj%$t� �sR,R�

7BjZ�$BtR

 �Ys%$B�
_��I${�$Bt

]�$���$s�S!AR�

�BI�j

$t{BtR$R��t�

{BtR$R��t�

�BI�j
i�%$R$Bt

*$R{��}st{k

3$�Z�� n�dU �BI�jTAsR�I A�Ys%$B� }��I${�$Bt� {BtR$R��t{k {Y�{,$t�� stI 8BI�j
��%$R$Bt

n�1 i�js�$Btsj  �Ys%$B� �BI�jR

!Z� Zj�$8s�� �Bsj $R �B stsjk9� I$&���t� j�%�jR BP sAR��s{�$Bt BP 8BI�jR BP s
}YkR${sj RkR��8� stI �B I�%�jB} 8��YBIR �Ys� sZ�B8s�${sjjk ��stRPB�8 �Y�8�
qY$R ��JZ$��R �B I�ht� A�Ys%$B� 8BI�jR $t s R��${� stI PB�8sj bsk�

VR b� Ys%� R��t $t �Y� }��%$BZR {Ys}���� A�Ys%$B� 8BI�jR Ys%� �B �-}��RR
}�$t{$}j�I ,tBbj�I�� BP R{$�t{� stI �t�$t���$t� sABZ� }YkR${sj }Y�tB8�ts� etT
�$t���R {B88Btjk �-}��RR RZ{Y ,tBbj�I�� sR �JZs�$BtR B� I$&���t�$sj �JZs�$BtR
B%�� RB8� RkR��8 %s�$sAj�R stI }s�s8����R� B� ���� sR {Ys�s{���$R�${ j$t�R B�
{Ys�s{���$R�${ 8s}R �Ys� Ys%� A��t BA�s$t�I �Y�BZ�Y �%sjZs�$t� %s�$BZR 8�sT
RZ��8�t�R� VjRB� 8st$}Zjs�$Bt stI ��PB�8Zjs�$Bt BP 8BI�jR $R BP��t IBt� ZR$t�
�Y$R ��}��R�t�s�$Bt� ���� $t B�I�� �B I��$%� j$t�s� s}}�B-$8s�$BtR� �B ��R� $P s
RBjZ�$Bt �-$R�R� B� �B RBj%� PB� BZ�}Z� %s�$sAj�R BP s RkR��8� <Bb�%��� ��}��R�t�T
$t� A�Ys%$B� 8BI�jR I$��{�jk $t �Y� PB�8 BP Rk8ABj${ PB�8Zjs� j�sIR �B R�%��sj
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I$^{Zj�$�R� 3$�R�� ��}��R�t�s�$BtR PB� 8s�Y�8s�${sj �JZs�$BtR s�� tB� Zt$JZ�� y�
bBZjI ��JZ$�� �B I�ht� RB8� tB�8sj PB�8� bY${Y $R I$^{Zj� �%�t $P b� ��R��${�
BZ�R�j%�R �B s RZA{jsRR BP PB�8Zjs� Btjk w>*7q�nHD� VjRB� ZR$t� �Y� 8BI�j bBZjI
A� I$^{Zj� b$�Y RZ{Y s ��}��R�t�s�$Bt� 3B� $tR�st{�� I����8$t$t� �Y� sI8$RR$Aj�
%sjZ�R BP s %s�$sAj� v $���� RBj%$t� PB� �Ys� %s�$sAj� v ��JZ$��R I$&���t� RBjZ�$Bt
sj�B�$�Y8R �Ys� I�}�tI Bt �Y� PB�8 BP �Y� �JZs�$BtR� RZ{Y sR psZRR$st �j$8$T
ts�$Bt PB� j$t�s� �JZs�$BtR� B� p�[BAt�� AsR$R 8��YBIR PB� tBtTj$t�s� �JZs�$BtR�
qY$R {Bt4${�R b$�Y BZ� �Bsj �B Ys%� s ��t��sj }�BAj�8 RBj%$t� 8��YBI �Ys� $R
$tI�}�tI�t� BP �Y� }s��${Zjs� 8BI�j s� YstI wR�{�$Bt 1�xD� GY$j� Bt� PB�8 8$�Y�
bB�, ���� PB� R$8Zjs�$Bt BP s 8BI�j� ZR$t� �Y� Rs8� PB�8 PB� {Y�{,$t� $P �Y� 8BI�j
{Bt��sI${�R stB�Y�� Bt�� sR ��JZ$��I ���� PB� �Y� I$s�tBR$R �sR,� 8$�Y� A�{B8�
$t��s{�sAj� B� �%�t $8}BRR$Aj��

yt {Bt��sR�� 8stk BP �Y� VyT{�t����I s}}�Bs{Y�R �B 8BI�j$t� I�%${� A�Ys%$B�
���s� 8BI�jR Zt$PB�8jk sR R��R BP jB�${sj R�t��t{�R w���� >I��i�1H� >i�$M�HD�
qY$R ��}��R�t�s�$BtR sjjBbR �B }�B%�� PB� $tR�st{�� bY��Y�� s {���s$t 8BI�j $R
{BtR$R��t� b$�Y stB�Y��� !t �Y� B�Y�� YstI� �Y$R j�%�j BP ��}��R�t�s�$Bt IB�R
tB� ��4�{� �Y� ts�Z�� BP A�Ys%$B� 8BI�jR� sR $� sAR��s{�R P�B8 �Y� Ps{� �Ys� �Y�k
{s}�Z�� ,tBbj�I�� sABZ� }YkR${sj }Y�tB8�ts BP s I�%${�� <�t{�� �Y$R PB�8 8s,�R
�Y� 8BI�jR Ys�I �B YstIj� ���� PB� �t�$t���R� 3B� $tR�st{�� �Y��� $R tB BA%$BZR
bsk YBb ��}��R�t�s�$BtR AsR�I Bt jB�${sj PB�8Zjs� {st A� I��$%�I P�B8 �Y�$�
�-$R�$t� 8BI�jR� bY${Y �k}${sjjk {B���R}BtI �B tZ8��${sj I$&���t�$sj �JZs�$BtR�
GYs� $R ��JZ$��I $R s j�%�j BP ��}��R�t�s�$Bt �Ys� $R 8B�� s8�tsAj� �B {B8}Z���T
RZ}}B���I 8��YBIR �Yst Rk8ABj${ ��}��R�t�s�$BtR BP 8s�Y�8s�${sj PB�8Zjs�� AZ�
R�$jj ���s$tR 8B�� BP �Y� B�$�$tsj }�BAj�8 R��Z{�Z�� �Yst s R�� BP }�B}BR$�$Btsj
R�t��t{�R IB�R�

qY$R $R �Y� 8B�$%s�$Bt PB� ��}��R�t�$t� A�Ys%$B� 8BI�jR sR ��js�$BtR wsjRB
{sjj�I {BtR��s$t�RD� stI B}��s�$BtR Bt A�Ys%$B� 8BI�jR sR B}��s�$BtR Bt �Y�R�
��js�$BtR� =R$t� �Y$R ��}��R�t�s�$Bt� b� b$jj R�$jj A� sAj� �B �sj,� $t �Y� {Bt��-� BP
A�Ys%$B� 8BI�jR� sABZ� �RR�t�$sj {Bt{�}�R RZ{Y sR RYs��I %s�$sAj�R� B� RBjZ�$BtR
PB� s {���s$t %s�$sAj�� qY� ��js�$Btsj ��}��R�t�s�$Bt {st �YZR A� %$�b�I sR st
sII$�$Btsj jsk�� $t B�I�� �B 8�I$s�� stI hjj �Y� �s} A��b��t �Y� �bB �-���8�R
{Ys�s{���$9�I sAB%�� qY$R $R Y�j}PZj $t }s��${Zjs� $P 8BI�jR BP �Y� A�Ys%$B� BP
}YkR${sj RkR��8R s�� tB� {BtR��Z{��I P�B8 R{�s�{Y� AZ� R��8 s� j�sR� �B RB8�
�-��t� P�B8 �Y� 8s�Y�8s�${sj B� �t�$t���$t� j�%�j� VjRB� sR b� b$jj R�� js���� s
��js�$Btsj ��}��R�t�s�$Bt {st A� ZR�I s� I$&���t� j�%�jR BP sAR��s{�$Bt BP s 8BI�j�
stI �YZR j�tIR $�R�jP �B �Y� �sR, BP ��stRPB�8$t� s 8BI�j�

qY� ��js�$Btsj ��}��R�t�s�$Bt $R {B8}j��� $t �Y� R�tR� �Ys� $� $R }BRR$Aj� �B
$t���}��� st s�A$��s�k �JZs�$Bt $t ���8R BP s ��js�$Btsj A�Ys%$B� 8BI�j� !t �Y�
B�Y�� YstI� �Y��� $R s {B���R}BtI�t{� A��b��t ��js�$BtR stI jB�${sj }�B}BR$�$BtR
wR�� R�{�$Bt n�1�;D stI� �YZR� s b�jjTI�ht�I AsR$R PB� }��PB�8$t� $tP���t{�R� sR
��JZ$��I ���� PB� A�Ys%$B� }��I${�$Bt B� I$s�tBR$R� Bt �Y� AsR$R BP ��js�$Btsj A�T
Ys%$B� 8BI�jR� 3BjjBb$t� �Y� {BtR$I��s�$BtR sAB%�� YBb�%��� b� b$jj ���s�I RZ{Y
jB�${sj �Y�B�$�R 8BR�jk sR st B}�$Btsj ��}��R�t�s�$Bt �Ys� {BZjI A� BA�s$t�I� $P
t�{�RRs�k� P�B8 st ZtI��jk$t� ��js�$Btsj 8BI�j� yt �Y� PBjjBb$t�� b� b$jj }��R�t�
�Y� PBZtIs�$BtR BP ��js�$Btsj A�Ys%$B� 8BI�jR�
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n�1�d i�js�$BtR

i�js�$BtR {s}�Z�� A�Ys%$B� $tPB�8s�$Bt Ak ��R��${�$t� �Y� R�� BP }BRR$Aj� A�Ys%T
$B�R� qY$R $R AsR�I Bt �Y� %$�b �Ys� �Y� A�Ys%$B� BP s I�%${� {st A� I�R{�$A�I $t
���8R BP st B�I���I R�� BP %s�$sAj�R

8 ) w8d, 81, 3 3 3 , 8zD3

 k 8>87d , 871 , 3 3 3 , 87> H b� I�tB�� s ��R��${�$Bt BP 8 �B s RZAR�� BP > %s�$sAj�R
87d , 871 , 3 3 3 , 87> � qY� ���8 %s�$sAj� ��P��R �B $t���tsj %s�$sAj�R� BZ�}Z� %s�$sAj�R�
R�s�� %s�$sAj�R� AZ� sjRB I��$%s�$%�R �Y���BP� B� �$8�� es{Y BP �Y� %s�$sAj�R 87�
bY��� 7 ) d, 1, 3 3 3 , z� {st �s,� %sjZ�R P�B8 s IB8s$t ;5-w87DU

*�ht$�$Bt d w*B8s$tD V IB8s$t� I�tB��I ;5- � $R s R�� BP %sjZ�R bY${Y s��
I�ht�I �-��tR$Btsjjk w$���� Ak �tZ8��s�$t� �Y�8D B� $t��tR$Btsjjk�

V IB8s$t {st {BtR$R� BP st $tht$�� tZ8A�� BP �j�8�t�R� ���� �Y� ��sj %sjZ�R�
$t�����R B� $t���%sjR� AZ� sjRB s ht$�� tZ8A�� BP �j�8�t�R j$,� s R�� BP Rk8ABj${
%sjZ�R� B� �Y� Xj�P�" stI X�$�Y�" R�s��R BP �Y� $Ij� Rb$�{Y $t �Y� �-s8}j� {BtR$I���I
$t R�{�$Bt d�d�d� y� {st A� B�I���I� }s��$sjjk B�I���I� B� tB� B�I���I s� sjj� 3B�
87 stI 8i � ;5- w87D stI ;5-w8iD s�� tB� t�{�RRs�$jk �Y� Rs8�� $��� �s{Y BP �Y�
%s�$sAj�R ZR�I �B I�R{�$A� �Y� A�Ys%$B� BP s I�%${� {st }BRR$Ajk Ys%� s I$&���t�
IB8s$t� qYZR� �Y� {s���R$st }�BIZ{�

;5-w8D ) ;5-w8dD;5-w81D 3 3 3;5-w8zD

I�tB��R �Y� }BRR$Aj� R}s{� �B I�R{�$A� �Y� A�Ys%$B� BP s I�%${�� V ��js�$Bt
�k}� {BtR��s$tR �Y� R�� BP }BRR$Aj� %sjZ� {B8A$ts�$BtRU

*�ht$�$Bt 1 wi�js�$Bt qk}�D V ��js�$Bt �k}� wB� {BtR��s$t� �k}�D px b$�Y
s��Z8�t�R y�/ ) wy�/d, y�/1, 3 3 3 , y�/>D I�tB��R s RZAR�� BP �Y� }BRR$Aj� A�Ys%$B�
R}s{�U

px wy�/D g ;5-wy�/dD;5-wy�/1D 3 3 3;5-wy�/>D3

i�js�$BtR wB� {BtR��s$t�RD {st A� I��$%�I P�B8 s ��js�$Bt �k}� Ak $I�t�$Pk$t�
$�R s��Z8�t�R b$�Y s RZAR�� BP �Y� %s�$sAj�RU

*�ht$�$Bt n wi�js�$BtD N�� px A� s ��js�$Bt �k}� b$�Y s��Z8�t�R y�/ ) wy�/d�
y�/1� � � � � y�/>D� N�� 8 A� %s�$sAj�R RZ{Y �Ys� ;5-w87dD ) ;5-wy�/dD� � � � �
;5-w87>D ) ;5-wy�/>D� V ��js�$Bt wB� {BtR��s$t�D p $R �Y� ��RZj� BP $I�t�$PkT
$t� �Y� %s�$sAj�R 87d , 871 , 3 3 3 , 87> b$�Y s��Z8�t�R y�/ $t px wy�/DU

pw87d , 871 , 3 3 3 , 87>D ) px wy�/D3

Vt �j�8�t� BP s ��js�$Bt� 8yq ; p� $R ���8�I s �Z}j�� qY� B�I���I R�� BP
%s�$sAj�R �Ys� s ��js�$Bt p $R I�ht�I Bt $R {sjj�I �Y� R{Y�8� BP p stI I�tB��I
X�_�E�wpD� i�js�$BtR �Ys� s�� AsR�I Bt �Y� Rs8� ��js�$Bt �k}� {BtR$R� BP �Y�
Rs8� R�� BP �Z}j�R� AZ� {st Ys%� s I$&���t� R{Y�8�� yP $� $R tB� {j�s� P�B8 �Y�
{Bt��-�� b� b�$�� p387 �B 8s,� �-}j${$� �Ys� s {���s$t %s�$sAj� 87 A�jBt�R �B
X�_�E�wpD�
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n�1�1  sR${ !}��s�$BtR Bt i�js�$BtR

yt B�I�� �B ZR� ��js�$BtR PB� {s}�Z�$t� A�Ys%$B� v ���� I��$%$t� �Y� {BtR�JZ�t{�R
BP BAR��%$t� }YkR${sj R$�Zs�$BtR BP s I�%${�� B� {Btt�{�$t� R�%��sj I�%${� {BtT
R�$�Z�t�R �B PB�8 s js���� I�%${� v b� Ys%� �B I�ht� B}��s�$BtR Bt ��js�$BtR� yt
�Y� PBjjBb$t�� b� I�ht� �Y��� AsR${ B}��s�B�R Bt ��js�$BtRU }�B`�{�$Bt� R�j�{�$Bt
stI `B$t� qY�k PB�8 �Y� AsR$R PB� 8st$}Zjs�$BtR BP ��js�$Btsj A�Ys%$B� 8BI�jR
$t �Y� R�tR� �Ys� 8B�� {B8}j�- B}��s�$BtR Bt 8BI�jR {st A� �-}��RR�I $t ���8R
BP �Y�R� AsR${ B}��s�$BtR� qY�R� B}��s�B�R {B���R}BtI �B B}��s�$BtR ,tBbt $t
��js�$Btsj sj��A�s w>=jjM�H� >3���nHD� <Bb�%��� b� s�� sjRB $t����R��I $t �Y� $t���T
}���s�$Bt BP �Y� B}��s�$BtR b$�Y ��R}�{� �B �Y� ZtI��jk$t� 8s�Y�8s�${sj j�%�j�

*�ht$�$Bt ; w_�B`�{�$BtD N�� pw8D g ;5-w8dD;5-w81D3 3 3;5-w8zD
I�tB�� s ��js�$Btsj A�Ys%$B� 8BI�j� N�� ��Li I�tB�� s RZAR�� BP %s�$sAj�R BP 8�
qY�t �Y� }�B`�{�$Bt BP p Bt ��Li� I�tB��I ���LiwpD� $R I�ht�I sR

���LiwpD U) \8yq>��LiH / 8yq ; pi
3�B8 �Y� 8s�Y�8s�${sj %$�b� �Y� }�B`�{�$Bt B}��s�$Bt Bt s RZAR�� BP 8BI�j

%s�$sAj�R {B���R}BtIR �B �Y� �j$8$ts�$Bt BP %s�$sAj�R� V R}�{$sj {sR� $R �B RBj%� s
R�� BP �JZs�$BtR PB� s R$t�j� %s�$sAj� Ak �j$8$ts�$t� sjj �Y� B�Y�� %s�$sAj�R�

*�ht$�$Bt x w7�j�{�$BtD N�� pw8D g ;5-w8dD;5-w81D 3 3 3;5-w8zD
I�tB�� s ��js�$Btsj A�Ys%$B� 8BI�j� N�� �LzQ I�tB�� s R�j�{�$Bt {�$���$Bt PB�
�Z}j�R BP p� qY�t �Y� R�j�{�$Bt BP p b$�{Y ��R}�{� �B �LzQ� I�tB��I ��LzQwpD� $R
I�ht�I sR

��LzQwpD U) \8yq ; p / �LzQw8yqD $R ��Z�i
yt }s��${Zjs�� �LzQ {st A� �Y� ��R��${�$Bt BP %s�$sAj�R �B s RZAR��� B� R$t�j�

�j�8�t�R� BP �Y�$� IB8s$t� qY� R�j�{�$Bt B}��s�$Bt {B���R}BtIR �B ��R��${�$t�
s 8BI�j wB� 8s�Y�8s�${sj PB�8Zjs�D �Y�BZ�Y RB8� X�-���tsj" $tPB�8s�$Bt� ����
BAR��%s�$BtR BP $t}Z� %s�$sAj�R� B� R}�{$h{s�$Bt BP }s�s8����R�

*�ht$�$Bt E wFB$tD N�� pw8D g ;5-w8dD  ;5-w81D  3 3 3  ;5-w8zD�
CwjD g ;5-wjdD  ;5- wj1D  3 3 3  ;5-wjED I�tB�� �bB ��js�$Btsj A�T
Ys%$B� 8BI�jR� N�� ` ) w`d, `1, 3 3 3 , `>D I�tB�� �Y� RZAR�� BP %s�$sAj�R {B88Bt �B
8 stI j� $���

` ) X�_�E�wpD � X�_�E�wCD3

qY�t �Y� `B$t BP p stI C� I�tB��I p �Y C� $R I�ht�I sR

p �Y C U) �X�_�E�wpD�X�_�E�wCD�wp3`d)C3`dD+333+wp3`>)C3`>Dwp CD3

FB$t$t� {B���R}BtIR �B {B8A$t$t� R��R BP 8s�Y�8s�${sj PB�8Zjs� �Y�BZ�Y �Y�
$I�t�$h{s�$Bt BP %s�$sAj�R� bY${Y {st j�sI �B sII$�$Btsj ��R��${�$BtR BP �Y� B�Y��
%s�$sAj�R�
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n�1�n ]B8A$t$t� i�js�$BtR �B W��bB�,R BP i�js�$BtR

=R$t� �Y� B}��s�B�R $t R�{�$Bt n�1�1� ��js�$BtR {st A� $8}j${$�jk I�ht�I ZR$t� R��R
BP R8sjj�� ��js�$BtR� `ZR� sR {B8}BR$t� R��R BP �JZs�$BtRU

*�ht$�$Bt � w]BtR��s$t� W��bB�,D V {BtR��s$t� t��bB�, B%�� %s�$sAj�R 8 $R
s R�� BP ��js�$BtR pd, 3 3 3 , pE� bY��� PB� �s{Y ��js�$Bt p7� X�_�E�wp7D $R s ��R��${T
�$Bt BP 8� stI

	
7 X�_�E�wp7D ) 8� qY� {BtR��s$t� t��bB�, $8}j${$�jk ��}��R�t�R

s Zt$JZ� ��js�$Bt p b$�Y X�_�E�wpD ) 8� bY${Y R�stIR PB� sjj {BtR$R��t� sRR$�tT
8�t�R �B �Y� %s�$sAj�RU

p U) \8yq ) w8yqd, 3 3 3 , 8yqzD / �p7 U �X�_�E�wp7Dw8yqD ; p7i )
) pd �Y p1 �Y 3 3 3 �Y pE3

V {BtR��s$t� t��bB�, $R Rs$I �B I�ht� s {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8 w]7_D�
qY� �Z}j�R BP �Y� ��js�$Bt p I�ht�I Ak �Y� {BtR��s$t� t��bB�, s�� {sjj�I �Y�
RBjZ�$BtR BP �Y� ]7_� V A$ts�k ]7_ $R s R}�{$sj {sR� BP {BtR��s$t� Rs�$RPs{�$Bt
}�BAj�8 bY��� PB� sjj ��js�$BtR p7� X�_�E�wp7D {BtR$R�R BP s� 8BR� �bB %s�$sAj�R�

n�1�; yt���}���s�$Bt BP i�js�$BtR sR _�B}BR$�$Btsj qY�B�k

VR tB��I IZ�$t� �Y� A��$tt$t� BP �Y$R R�{�$Bt� 8stk BP �Y� �s�jk s}}�Bs{Y�R �B
8BI�jTAsR�I }�BAj�8 RBj%$t� s�� AsR�I Bt ��}��R�t�s�$BtR BP I�%${� A�Ys%$B� $t
���8R BP jB�${sj R�t��t{�R w���� >i�$M�HD� yt Ps{�� �Y��� �-$R�R s {jBR� ��js�$BtRY$}
A��b��t ��js�$Btsj 8BI�jR sR }��R�t��I sAB%� stI jB�${sj �Y�B�$�R� p$%�t s ��jsT
�$Bt p� s }�B}BR$�$Btsj PB�8Zjs 	 {st A� {BtR��Z{��I RZ{Y �Ys� �s{Y 8BI�j BP 	
{B���R}BtIR �B s �Z}j� BP pU

*�ht$�$Bt M w_�B}BR$�$Btsj et{BI$t�D N�� p A� s ��js�$Bt� N�� �Y� }�B}BT
R$�$Bt 87 ) 8yq I�tB�� �Ys� %s�$sAj� 87 ; X�_�E�wpD �s,�R �Y� %sjZ� 8yq ;
;5-w87D� qY� }�B}BR$�$Btsj �t{BI$t� BP p $R �Y� PB�8Zjs 	 I�ht�I Ak

�87 U �8yq ; ;5-w87D U 87 ) 8yq
+�87 U w87 ) 8yqd ; ;5-w87Dp �8yq1 ; ;5-w87D ~ \8yqdi U 87 W) 8yq1D
+�8yq ) w8yqd, 8yq1, 3 3 3 , 8yqzD W; p U �w8d ) 8yqd + 3 3 3 + 8z ) 8yqzD�

qY� PB�8Zjs 	 �-}��RR�R �Y� Ps{� �Ys� �s{Y %s�$sAj� 8ZR� �s,� s %sjZ� P�B8 $�R
IB8s$t� �Y� Ps{� �Ys� �Y�R� %sjZ�R s�� }s$�b$R� �-{jZR$%�� stI �Y� }BRR$Aj� %sjZ�
sRR$�t8�t�R sjjBb�I $t p� 	 $R s Xt��s�$%�" �t{BI$t� BP p $t �Y� R�tR� �Ys� $�
��}��R�t�R Btjk �Y� �Z}j�R �Ys� s�� tB� sjjBb�I $t p�

y� YBjIR �Ys� �%��k 8BI�j BP �Y� }�B}BR$�$Btsj �t{BI$t� BP p {B���R}BtIR �B
s �Z}j� BP p� yt }s��${Zjs�� p $R tBtT�8}�k $P stI Btjk $P 	 YsR s 8BI�j� qY$R
}�B%$I�R s AsR$R PB� $t���}���$t� �Y� 8st$}Zjs�$Bt BP ��js�$Btsj 8BI�jR sR I��$%T
$t� $tP���t{�R $t }�B}BR$�$Btsj jB�${� stI %${� %��Rs� qY� ��js�$BtRY$} A��b��t
{BtR��s$t� RkR��8R stI jB�${ $R $t%�R�$�s��I $t 8B�� I��s$j $t >�s{�1H�
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n�n ]Bt{�}�Zsj �BI�j$t�

yt �Y$R R�{�$Bt� b� $t%�R�$�s�� �Y� $8}s{�R BP �Y� �sR,R stI �Y�$� ��JZ$��8�t�R
Bt �Y� �8}jBk�I A�Ys%$B� 8BI�jR $t 8B�� I��s$j� VR YsR A��t RYBbt $t R�{�$Bt
n�d�d� 8BI�jTAsR�I }�BAj�8 RBj%$t� �sR,R ��JZ$�� tB� `ZR� I��$%$t� $tP���t{�R P�B8
�Y� 8BI�j� AZ� sjRB {Yst�$t� w$���� ��%$R$t�D �Y� A�Ys%$B� 8BI�j $�R�jP� qY$R $R
�%�t ��Z� PB� s }��I${�$Bt �sR, RZ{Y sR 3�eV� R$t{� $� I�sjR b$�Y �Y� �&�{�R BP
I$&���t� PsZj�k A�Ys%$B�R BP {B8}Bt�t�R $t �-{Yst�� PB� �Y�$� tB�8sj A�Ys%$B��
V{{B8}j$RY$t� �Y$R �^{$�t�jk $8}BR�R ��JZ$��8�t�R Bt �Y� PB�8 BP �Y� 8BI�j�
3B� $tR�st{�� $t 3�eV� }��I${�$t� Ps$jZ�� �&�{�R PB� �Y� I$&���t� Ps$jZ�� 8BI�jR
BP s {B8}Bt�t� 8BI�j bBZjI A� %��k $t�^{$�t�� $P �Y� ��R� BP �Y� 8BI�j YsI �B
A� AZ$j� P�B8 R{�s�{Y �s{Y �$8�� yt I$s�tBR$R� {Y�{,$t� bY��Y�� {���s$t Ps$jZ��
Yk}B�Y�R�R s�� {BtR$R��t� b$�Y �Y� BAR��%s�$BtR bBZjI A� $tP�sR$Aj� $P $� $t%Bj%�I
��TAZ$jI$t� BP �Y� {B8}j��� 8BI�j�

qY$R $jjZR��s��R �Ys� b� t��I �B B��st$9� A�Ys%$B� 8BI�jR $t RZ{Y s bsk �Ys�
�Y�k RZ}}B�� 8BI�j ��%$R$Bt� $t �Y� R�tR� �Ys� {Yst��R {st A� }��PB�8�I jB{sjjk�
stI Zts&�{��I }s��R BP �Y� 8BI�j wstI {BtR�JZ�t�jk� Zts&�{��I $tP���t{�RD {st
A� ��TZR�I PB� �Y� ��%$R�I 8BI�j�

qY$R {st A� s{Y$�%�I Ak s 8��sT{Bt{�}� PB� A�Ys%$B� 8BI�jR �Ys� PZ��Y��
R��Z{�Z��R s 8BI�j $t�B �bB }s��RU s R�� BP 8BI�j P�s�8�t�R stI s R��Z{�Z�sj
I�R{�$}�$Bt� qY� 8BI�j P�s�8�t�R {s}�Z�� �Y� A�Ys%$B� BP AsR${ {BtR�$�Z�t�R BP
�Y� I�%${�� qY� R��Z{�Z�sj I�R{�$}�$Bt I�ht�R �Y� {Z���t� $tR�st{�R BP 8BI�j
P�s�8�t�R stI �Y� bsk �Y�k $t���s{� b$�Y �s{Y B�Y��� qYZR� s A�Ys%$B� 8BI�j BP
s I�%${� {st A� {B8}BR�I P�B8 s R��Z{�Z�sj I�R{�$}�$Bt stI s j$A�s�k BP 8BI�j
P�s�8�t�R� qY$R R�}s�s�$Bt }�B8$R�R �^{$�t� RBjZ�$BtR PB� A�Ys%$B� }��I${�$Bt
stI I$s�tBR$R� R$t{� }s�� BP �Y� 8BI�j wstI $tP���t{�RD {st A� ��TZR�I IZ�$t�
8BI�j ��%$R$BtR� y� $R sjRB �Y� PBZtIs�$Bt �B ��8�Ik �Y� %s�$st� }�BAj�8 BZ�j$t�I
$t R�{�$Bt 1�n�1� A�{sZR� I$&���t� R��Z{�Z�sj %s�$st�R BP s I�%${� $t%Bj%� 8BI$T
h{s�$BtR BP �Y� R��Z{�Z�sj I�R{�$}�$Bt Btjk� bY���sR �Y� 8BI�j P�s�8�t�R $t �Y�
j$A�s�k ��8s$t �Y� Rs8��

n�n�d !t�BjB�$�R PB� ]Bt{�}�Zsj �BI�j$t�

qB }Z� �Y$R $I�s �B bB�,� $� $R t�{�RRs�k �B I�%�jB} s {Bt{�}�Zsj jsk�� PB� A�Ys%$B�
8BI�jR �Ys� I�sjR b$�Y �Y� ��}��R�t�s�$Bt� {B8}BR$�$Bt stI ��%$R$Bt BP 8BI�jR s�
�Y� j�%�j BP 8BI�j P�s�8�t�R� yt Vy� RZ{Y {Bt{�}�Zsj jsk��R s�� ���8�I Bt�BjB�$�R�
qY��� �-$R� �bB 8s`B� �k}�R BP Bt�BjB�$�R� bY${Y �RR�t�$sjjk I$&�� $t �Y� �-��t�
stI �k}� BP }BRR$Aj� 8BI�j ��%$R$BtR �Ys� �Y�k s�� sAj� �B YstIj��

yt }�B{�RRTB�$�t��I Bt�BjB�k w>3B��(HD� �Y� AsR${ A�Ys%$B� {BtR�$�Z�t�R BP s
8BI�j s�� }�B{�RR�R� _�B{�RR�R I�R{�$A� $t���s{�$BtR s8Bt� BA`�{�R� RZ{Y sR s
Y�s� 4Bb A��b��t s 4s8� stI j$JZ$I $t s {Bt�s$t��� qY� %$�b $R �Ys� �Y� A�T
Ys%$B� �-}��RR�I $t �Y� }�B{�RR 8BI�j {sttB� A� sjjB{s��I �B Bt� BP �Y� $t%Bj%�I
BA`�{�R sjBt�� AZ� $R �s�Y�� IZ� �B s {���s$t ��js�$BtRY$} A��b��t �Y� BA`�{�R
wRZ{Y sR R}s�$sj }�B-$8$�kD stI {���s$t }��{BtI$�$BtR wRZ{Y sR �Y� }��R�t{� BP s
��8}��s�Z�� I$&���t{� A��b��t �Y� BA`�{�RD� GY�t�%�� �Y� {BtI$�$BtR PB� �Y�$�
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s{�$%$�k s�� ��Z�� }�B{�RR�R b$jj {B8� $t�B �-$R��t{�� yt IB$t� RB� Bt� }�B{�RR
{st sjRB {��s�� �Y� t�{�RRs�k }��{BtI$�$BtR PB� stB�Y�� }�B{�RR wRZ{Y sR s AB$j$t�
}�B{�RR� $P �Y� ��8}��s�Z�� BP �Y� j$JZ$I �-{��IR s {���s$t j$8$�D� ]Bt%��R�jk�
}�B{�RR�R {�sR� �B �-$R� $P �Y� {BtI$�$BtR PB� �Y�$� s{�$%$�k s�� $t%sj$Is��I wRZ{Y
sR s Asjst{�I ��8}��s�Z��� B� �Y� {Bt�s$t�� A�$t� ��8B%�ID�

qYZR� }�B{�RRTB�$�t��I 8BI�j$t� $R RZ$��I �B I�R{�$A� �Y� A�Ys%$B� BP Ikts8${
RkR��8R �Ys� js{, s h-�I s }�$B�$ R��Z{�Z�� BP {BtR�$�Z�t�R� j$,� {Y�8${sj }�B{�RR�R
B� �{BRkR��8R� y� YsR A��t s}}j$�I ���� �B �Y��8BIkts8${ RkR��8R w>3B��(HD�
bsR�� bs��� ���s�8�t� w>7<�MHD stI �Y� }��I${�$Bt BP sj�s� AjBB8R w><7��HD�
!t� {st Rsk �Ys� �Y� Y$�Y�� �Y� I����� BP 8BI�j ��%$R$Bt� �Y� 8B�� $8}B��st�
�Y� Bt�BjB�${sj j�%�j A�{B8�R stI �Y� 8B�� RB}Y$R�${s��I $R YsR �B A�� <�t{�� $� $R
tB� RZ�}�$R$t� �Ys� �Y� Y$�Y 4�-$A$j$�k BP s }�B{�RRTB�$�t��I I�R{�$}�$Bt {B8�R s�
s {BtR$I��sAj� {B8}j�-$�k PB� {B8}BR$t� stI I$s�tBR$t� RZ{Y 8BI�jR w><�j(dHD�

VZ�B8B�$%� RkR��8R� Bt �Y� B�Y�� YstI� s�� Y$�Yjk R��Z{�Z��I I�%${�R� 7$t{�
8BIZjs�$�k R$8}j$h�R �Y� I�R$�t BP st �t�$t����I I�%${� {BtR$I��sAjk� �Y��� BP��t
�-$R�R s ts�Z�sj I�{B8}BR$�$Bt BP �Y� I�%${� $t�B s j$8$��I tZ8A�� BP {B8}Bt�t�
�k}�R� RZ{Y sR %sj%�R� ��jskR� ��R$R�B�R� ��{� qY� $tR�st{�R BP �Y�R� {B8}Bt�t�
�k}�R 8sk I$&�� b$�Y ��R}�{� �B RB8� }s�s8����R w���� s %sj%� I$s8����D� AZ�
�Y�k RYs�� �Y� Rs8� �k}� BP A�Ys%$B� stI �Y� Rs8� }s�YR BP $t���s{�$Bt w���� �bB
YkI�sZj${ }B��R stI s {B88stI j$t�D� ]BtR�JZ�t�jk� �Y� A�Ys%$B� BP s I�%${� {st
A� BA�s$t�I sR �Y� $t���s{�$Bt BP s h-�I R�� BP {B8}Bt�t� �k}� $tR�st{�R� 3�B8
�Y� }B$t� BP %$�b BP I$s�tBR$R� PsZj�k A�Ys%$B�R s�� IZ� �B Ps$jZ��R BP Bt� B� 8B��
{B8}Bt�t�R� qY�R� Ps$jZ��R {st A� I�R{�$A�I Ak Ps$jZ�� 8BI�jR bY${Y s�� sjRB
jB{sj �B �Y� {B8}Bt�t� �k}�R�

qY�R� {BtR$I��s�$BtR s�� �Y� ��sRBt bYk b� PB{ZR Bt s {B8}Bt�t�TB�$�t��I
Bt�BjB�k w>*s%M;� I� �(HD PB� 8BI�j$t� I�%${�R RZ{Y sR sZ�B8B�$%� RkR��8R�
qY� {B8}Bt�t�TB�$�t��I Bt�BjB�k I�R{�$A�R �Y� A�Ys%$B� BP s I�%${� $t ���8R BP
{B8}Bt�t�R stI {BtIZ$�R �Ys� I�ht� }BRR$Aj� }s�YR BP $t���s{�$BtR s8Bt� �Y�8�
qYZR� Bt �Y� Bt� YstI� {B8}Bt�t�TB�$�t��I Bt�BjB�k YsR �Y� I�R$��I P�s�Z�� �B
�tsAj� �Y� jB{sj$9s�$Bt BP A�Ys%$B� I�R{�$}�$BtR $t �Y� PB�8 BP 8BI�j P�s�8�t�R�
!t �Y� B�Y�� YstI� {B8}s��I �B }�B{�RRTB�$�t��I 8BI�j$t�� $� $R s ��sRBtsAj�
{B8}�B8$R� $t ���8R BP �Y� tZ8A�� BP �Y� {Bt{�}�R s� �Y� {Bt{�}�Zsj jsk�� �Ys�
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qY� {BtR��s$t� t��bB�, �Ys� $R �Y� BZ�}Z� BP 8BI�j {B8}BR$�$Bt $8}j${$�jk I�T
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$R sjRB {sjj�I R�s�� {B8}j��$Bt� R$t{� �Y� $t$�$sj ��R��${�$BtR p�?0 {st A� %$�b�I
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���k stI 7b$�{Y A� R}�{$h�I sR

/zQ ) >(~, 1~ D� Ky00 ) >M~, d(~ D� �LXXj70�_7z/ ) ;(03

3B� st �-���tsj ��R��${�$Bt �Ys� ��R��${�R %s�$sAj� h�Qyq3�LX707Lz �B 1(0�

�Cj70�_3X0y0�wC5Uw8DD ) \q�W0i,�Cj70�_38Xj70�_wC5Uw8DD ) \>(~, 1~ Di3

]Bt%��R�jk� PB� st �-���tsj ��R��${�$Bt �Ys� ��R��${�R %s�$sAj� Cj70�_3X0y0� �B �Y�
%sjZ� q�W0�

�h�Qyq3�LX707LzwC5Uw8DD ) \(0, 1(0i3

(

qY� sAB%� �-s8}j� $jjZR��s��R �Ys� 8BI�jTAsR�I }��I${�$Bt YsR tB AZ$j�T$t
XI$��{�$Bt" PB� �%sjZs�$Bt� sR B}}BR�I ���� �B tZ8��${sj R$8Zjs�$Bt 8BI�jR�



nM ]<V_qei n� �!*eNT V7e* _i! Ne� 7!NzyWp

n�E�1 �BI�jTAsR�I *$s�tBR$R

�BI�jTAsR�I I$s�tBR$R sjRB R�s��R P�B8 $t$�$sj ��R��${�$BtR p�?0 stI �Y� {BtR��s$t�
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RBj%$t� }�B{�RR BP �Y� {BtR��s$t� t��bB�, $t �Y� PB�8 BP jsA�jR PB� $tP���t{�R� V{T
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{B���{� A�Ys%$B� 8BI� 8ZR� YBjI PB� �Y$R {B8}Bt�t�� <�t{�� �Y� {B8}Bt�t� {st
A� ��8B%�I P�B8 �Y� R�� BP {stI$Is��R� bY${Y Y�j}R �B {BtR��s$t �Y� R�� BP }BRR$Aj�
I$s�tBR�R� qY$R }�$t{$}j� $R {sjj�I }YkR${sj t��s�$Bt stI YsR A��t ��sj$9�I $t �Y�
p*eL RkR��8 w>7*M�HD� y� ��JZ$��R �B 8s,� st sRRZ8}�$Bt sABZ� {B8}j���t�RR
BP �Y� R�� BP PsZj� 8BI�jR� Vt sj���ts�$%� s}}�Bs{Y �B s{Y$�%� �Y� Rs8� �&�{� $R
�B {Ys�s{���$9� �Y� }YkR${sjjk $8}BRR$Aj� A�Ys%$B�R PB� s {B8}Bt�t� w>3pW�(HD�

<Bb�%��� $� �Z�tR BZ� �Ys� $P �Y� PsZj� 8BI�R s�� sRRZ8�I �B A� {B8}j����
8$t$8sj {Bt4${�R s�� tB jBt��� RZ^{$�t� �B {Ys�s{���$9� �Y� R�� BP sjj I$s�tBR�R
w>I��i�1HD� 3B� �Y$R {sR�� >I��i�1H }��R�t� st sj���ts�$%� {Ys�s{���$9s�$Bt BP
PsZj� jB{sj$9s�$BtR AsR�I Bt RBT{sjj�I ,��t�j I$s�tBR�R� 3B� PsZj� $I�t�$h{s�$Bt�
>*7�;H }�B%$I�R s {Ys�s{���$9s�$Bt �Ys� $R AsR�I Bt I�PsZj� jB�${ w>i�$M(HD� 3$�Z��
n�n }�B%$I�R st B%��%$�b BP �Y� P�s8�bB�, PB� 8BI�jTAsR�I }�BAj�8 RBj%$t��

n�E�n q�sI$t� B& *$s�tBR$R s�s$tR� _��I${�$Bt

qY� �sR,R BP }��I${�$Bt stI I$s�tBR$R s�� $t�����js��I $t �Y� R�tR� �Ys� $� $R }BRR$T
Aj� �B ��sI� �Y� tZ8A�� BP 8BI�j ��%$R$Bt {k{j�R �B A� {s��$�I BZ� wh�Z�� n�nD PB�
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�BI�j
]B8}BR$�$Bt

7��Z{�Z��

$t{BtR$R��t�

{BtR$R��t�

]BtPj${�
p�t��s�$Bt

 �Ys%$B�
_��I${�$Bt

�BI�j

�BI�R

*$s�tBR$R!AR��%s�$BtR

�BI�j
i�%$R$Bt

*�}�tT
I�t{$�R

]BtPj${�R

*$R{��}st{k

�BI�j
N$A�s�k

3$�Z�� n�nU  sR${ �j�8�t�R BP s 8BI�jTAsR�I }�BAj�8 RBj%$t� s�{Y$��{�Z�� wR��
sjRB >77]((AHD

�Y� R$9� BP �Y� $t%Bj%�I {BtR��s$t� t��bB�,� qY� $I�s $R �Ys� $P }BRR$Aj� ��%$R$Bt
R��}R s�� ,tBbt s }�$B�$� �Y�k {st A� st�${$}s��I $t �Y� {BtR��s$t� t��bB�,� RZ{Y
�Ys� $� $R RZ^{$�t� �B XRb$�{Y" A��b��t I$&���t� }s��R BP st �-��tI�I {BtR��s$t�
t��bB�, $tR��sI BP 8BI$Pk$t� $� $t B�I�� �B �R�sAj$RY {BtR$R��t{k b$�Y BAR��%sT
�$BtR�

3B� s {B8}Bt�t�TB�$�t��I Bt�BjB�k� �Y� 8BI�j ��%$R$BtR }��PB�8�I IZ�$t�
I$s�tBR$R s�� j$8$��I �B {Yst�$t� �Y� A�Ys%$B� 8BI�R BP {B8}Bt�t�R� <�t{��
$� $R }BRR$Aj� �B st�${$}s�� �Y� 8BI�j ��%$R$Bt R��}R Ak $t{jZI$t� �Y� A�Ys%$B�
8BI�jR BP I$&���t� A�Ys%$B� 8BI�R $t �Y� $t$�$sj {BtR��s$t� t��bB�,� qY$R {st A�
s{{B8}j$RY�I Ak �-��tI$t� �Y� {BtR��s$t� t��bB�, �B $t{jZI� RB8� B� sjj BP �Y�
A�Ys%$B� 8BI�R BP s {B8}Bt�t�U

pw8D ) �XdwpgdD �Y �X1wpg1D �Y 3 3 3 �Y �XEwpgED

bY��� X7 R}�{$h�R s RZAR�� BP �Y� A�Ys%$B� 8BI�R BP s {B8}Bt�t� g7� �B��
��t��sjjk� $� $R }BRR$Aj� �B I�ht� s R}�{��Z8 A��b��t }��I${�$Bt stI I$s�tBR$R�
I�}�tI$t� Bt YBb 8Z{Y ��%$R$Bt R��}R s�� $t{jZI�I $t �Y� {BtR��s$t� t��bB�,� yt
�Y� �-���8�� $P �%��k }BRR$Aj� ��%$R$Bt $R st�${$}s��I $t �Y� 8BI�j� �Y� {BtR��s$t�
t��bB�, {B8}j���jk {B%��R sjj R$�Zs�$BtR �Ys� {st B{{Z�� stI {BtR�JZ�t�jk� �Y���
b$jj t�%�� Ak st $t{BtR$R��t{k BP �Y� {BtR��s$t� t��bB�, b$�Y �-���tsj ��R��${�$BtR�
qYZR� tB ��%$R$Bt BP �Y� 8BI�j $R t�{�RRs�k� stI I$s�tBR$R $R ��IZ{�I �B }��I${�$Bt
ZR$t� �Y� �-��tI�I {BtR��s$t� t��bB�,� qY$R $R �Y� AsR$R BP s}}�Bs{Y�R �Ys� {sR�
8BI�jTAsR�I I$s�tBR$R sR s {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8 w���� >ej �MHD�
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<Bb�%��� st�${$}s�$t� }BRR$Aj� 8BI�j ��%$R$BtR {B8�R s� {���s$t {BR�R� qY�
8B�� ��%$R$Bt {k{j�R s�� B8$���I� �Y� js���� �Y� R$9� BP �Y� ��JZ$��I {BtR��s$t�
t��bB�,� 3Z��Y��8B��� sR �Y� R$9� BP �Y� {BtR��s$t� t��bB�, $t{��sR�R� $� $R 8B��
stI 8B�� j$,�jk �Ys� }s��R BP �Y� {BtR��s$t� t��bB�, b$jj s{�Zsjjk t�%�� A� ZR�I
IZ�$t� }�BAj�8 RBj%$t�� q�sI$t� 8BI�j ��%$R$Bt PB� �Y� R$9� BP �Y� {BtR��s$t�
t��bB�, $R �YZR 8B�� I$^{Zj� PB� s }�B{�RRTB�$�t��I Bt�BjB�k� 7$t{� $t �Y$R {sR��
�Y� }BRR$Aj� 8BI�j ��%$R$BtR �B A� st�${$}s��I s�� tB� j$8$��I �B �Y� {Yst�� BP
A�Ys%$B� 8BI�R� �Y�$� tZ8A�� {st A� $tP�sR$Ajk js����

n�� *$R{ZRR$Bt

GYs� Ys%� b� �s$t�I Ak tBb� $t ���8R BP �Y� {Ysjj�t��R BZ�j$t�I $t �Y� }��%$BZR
{Ys}���2 ]B8}s��I �B ��sI$�$Btsj I$s�tBR�${ s}}�Bs{Y�R �Ys� s�� AsR�I ���� Bt
}��TI�ht�I }jsZR$A$j$�k {Y�{,R BP %s�$sAj�R� �Y� BZ�j$t�I s}}�Bs{Y BP {BtR$R��t{kT
AsR�I I$s�tBR$R B&��R s tZ8A�� BP sI%st�s��RU

wdD *$s�tBR$R BP 8Zj�$}j� Ps$jZ��RU qY� R�� BP {BtR$R��t{kTAsR�I I$s�tBR�R v
B� ,��t�j I$s�tBR�R v {Ys�s{���$9�R sjj }BRR$Aj� RBjZ�$BtR $t �Y� I$s�tBRT
�${ R�s�{Y R}s{�� qY$R {B%��R sjRB {B8A$ts�$BtR BP Ps$jZ��R� bY${Y $R BP��t
A�kBtI �Y� {s}sA$j$�$�R BP YstIT8sI� stsjkR$R�

w1D ]B8}j���t�RR BP �Y� ��RZj�RU qY� }��%$BZR }B$t� $R sjRB �Y� ��sRBt bYk $� $R
}BRR$Aj� �B �Zs�st��� {B8}j���t�RR BP �Y� ��RZj�� }�B%$I�I �Ys� �Y� 8BI�j BP
�Y� I�%${� $R s{{Z�s��� qY$R bsR Bt� {�Z{$sj ��JZ$��8�t� $t B�I�� �B s{Y$�%�
�Y� t�{�RRs�k {B%��s�� bY�t I�sj$t� b$�Y RsP��kT{�$�${sj RkR��8R�

wnD �BI�jR BP {B���{� A�Ys%$B� RZ^{�U y� YsR A��t RYBbt �Ys� $t B�I�� �B }��T
PB�8 {BtR$R��t{kTAsR�I PsZj� jB{sj$9s�$Bt� Btjk 8BI�jR BP �Y� {B���{� A�Ys%T
$B� BP s I�%${� s�� t�{�RRs�k� qY$R 8�stR �Ys� Ztst�${$}s��I Ps$jZ��R {st A�
I$s�tBR�I� bY${Y $R st sI%st�s�� {B8}s��I ���� �B }��TI�ht�I }jsZR$A$j$�k
{Y�{,R�

G� Ys%� sjRB R��t �Ys� s {B8}BR$�$Btsj 8BI�j {st A� �sR$jk sIs}��I �B R��Z{T
�Z�sj %s�$st�R BP s I�%${�� bY${Y Y�j}R �B ��8�Ik �Y� %s�$st� }�BAj�8� �B��
��t��sjjk� $� YsR A��t }B$t��I BZ� �Ys� �Y� �sR,R bY${Y b� bst� �B s{{B8}j$RY
$t%Bj%� {Yst�$t� B� ��%$R$t� �Y� A�Ys%$B� 8BI�jR �Y�8R�j%�R� yt B�I�� �B IB �Y$R�
$� $R h�R� t�{�RRs�k �B 8s,� �-}j${$� �Y� }BRR$Aj� 8BI$h{s�$BtR BP 8BI�jR $t ���8R
BP I$&���t� A�Ys%$B� 8BI�R� 7�{BtI� $t B�I�� �B IB �Y$R �^{$�t�jk� $� $R {�Z{$sj
�B I�%$R� s {Bt{�}�Zsj 8BI�j$t� jsk�� �Ys� sjjBbR �B ��TZR� Zts&�{��I }s��R BP
�Y� 8BI�j IZ�$t� ��%$R$Bt� G$�Y �Y$R As{,��BZtI� b� {st $I�t�$Pk Bt� 8s$t ��sT
RBt bYk �Y� A�Ys%$B� 8BI�jR {Z���t�jk ZR�I $t �Y� sZ�B8B�$%� $tIZR��k� ���� PB�
�sR,R RZ{Y sR R$8Zjs�$Bt� {st Ys�Ijk A� ��TZR�I PB� I$&���t� }Z�}BR�RU �Y�k js{,
�Y$R {Bt{�}�Zsj 8BI�j$t� jsk�� stI IB tB� 8s,� �-}j${$� }BRR$Aj� 8BI�j ��%$R$BtR�
]BtR�JZ�t�jk� $� $R Ys�I �B sIs}� �Y�R� 8BI�jR �B �sR,R B�Y�� �Yst �Y� Bt�R �Y�k
Ys%� A��t B�$�$tsjjk I�R$�t�I PB��
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yt �Y$R {Ys}���� b� Ys%� h�R� stsjk9�I YBb �bB AsR${ }�BAj�8 RBj%$t� �sR,R v
A�Ys%$B� }��I${�$Bt stI I$s�tBR$R v {st A� RZ}}B���I Ak A�Ys%$B� 8BI�jR� W�-��
b� Ys%� $t��BIZ{�I 8s�Y�8s�${sj ��js�$BtR w$��� {BtR��s$t�RD sR st Zt$%��Rsj
8�stR �B PB�8sjjk I�R{�$A� A�Ys%$B� 8BI�jR� yt �Y$R ��}��R�t�s�$Bt� �j�8�t�R
BP s ��js�$Bt w$��� �Z}j�RD {B���R}BtI �B R�s��R BP �Y� RkR��8 8BI�j�

G� Ys%� I��$%�I t�{�RRs�k }��{BtI$�$BtR Bt �Y� R��Z{�Z�� BP ��js�$Btsj A�Ys%T
$B� 8BI�jR� yt }s��${Zjs�� $� $R t�{�RRs�k �B ��%$R� �Y� 8BI�j IZ�$t� �sR,R RZ{Y sR
I$s�tBR$R� yt B�I�� �B s{{B8}j$RY �Y$R ��%$R$Bt �^{$�t�jk� �Y� 8BI�j $R R��Z{�Z��I
$t�B �bB jsk��RU s 8s�Y�8s�${sj j�%�j w{BtR��s$t� t��bB�,D stI s {Bt{�}�Zsj jsk���
�BI�j ��%$R$Bt $R IBt� Bt �Y� {Bt{�}�Zsj jsk��� bY${Y sjjBbR �B $I�t�$Pk stI ��T
ZR� }s��R BP �Y� 8s�Y�8s�${sj j�%�j bY${Y s�� tB� s&�{��I IZ�$t� ��%$R$Bt� qY�
}��{BtI$�$Bt $R �B B��st$9� s 8BI�j $t�B 8BI�j P�s�8�t�R� bY${Y {st A� R�B��I $t
s j$A�s�k�

G� }��R�t��I s {B88Btjk ZR�I Bt�BjB�k PB� �Y$R {Bt{�}�Zsj jsk�� �Ys� {BtT
R$R�R BP {B8}Bt�t�R stI $t���Ps{� %s�$sAj�R� qY$R {B8}Bt�t�TB�$�t��I Bt�BjB�k $R
RZ$��I PB� �Y� s}}j${s�$Bt IB8s$t BP sZ�B8B�$%� RkR��8R� G� �Y�t I�ht�I YBb
{Bt{�}�Zsj �j�8�t�R s�� 8s}}�I �B s {BtR��s$t� t��bB�, $t �Y� 8BI�j {B8}BT
R$�$Bt R��}� !t{� s {BtR��s$t� t��bB�, $R BA�s$t�I� %s�$BZR RBjZ�$Bt sj�B�$�Y8R
{st A� s}}j$�I $t B�I�� �B RBj%� $�� qY$R }�BAj�8 {st sjRB A� {sR� sR I��$%$t�
$tP���t{�R PB� s jB�${sj �Y�B�k� qY� ��RZj�R {st A� $t���}����I sR A�Ys%$B� }��T
I${�$Bt �Ys� I����8$t�R �Y� }BRR$Aj� R�s��R BP �Y� RkR��8� �BI�jTAsR�I I$s�tBR$R
{st A� {s��$�I BZ� $t �Y� {sR� bY��� �Y� R�� BP }��I${��I R�s��R $R �8}�k� $��� s
PsZj� YsR A��t I���{��I� *$&���t� tB�$BtR stI sj�B�$�Y8R Ys%� A��t }��R�t��I
�Ys� {s}�Z�� �Y� �sR,R BP PsZj� jB{sj$9s�$Bt stI PsZj� $I�t�$h{s�$Bt�

qY� BZ�j$t�I P�s8�bB�, PB� 8BI�jTAsR�I }�BAj�8 RBj%$t� YsR s tZ8A�� BP
ZR�PZj }�B}���$�R� RZ{Y sR {B8}j���t�RR BP �Y� ��RZj�R� p$%�t s A�Ys%$B� 8BI�j BP
�Y� I�%${� ZtI�� {BtR$I��s�$Bt� b� s�� �YZR �JZ$}}�I b$�Y 8��YBIR �B }��PB�8
�Y� �sR,R $I�t�$h�I $t �Y� }��%$BZR {Ys}����

<Bb�%��� b� Ys%� tB� k�� I�sj�I b$�Y �Y� }�BAj�8 BP YBb �B ��� RZ{Y s 8BI�j
$t �Y� h�R� }js{�� $t }s��${Zjs�� $P �Y� }YkR${sjjk }BRR$Aj� A�Ys%$B�R BP �Y� I�%${�
{B8}Bt�t�R s�� tB� {B8}j���jk ,tBbt� qY� t�-� {Ys}��� I�R{�$A�R YBb �Y$R {st
A� s{Y$�%�I�
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+Zsj$�s�$%� VAR��s{�$BtR BP
�BI�jR

qY$R R�{�$Bt I�R{�$A�R ��{Yt$JZ�R YBb �B I�sj b$�Y $t{B8}j���t�RR BP ,tBbj�I�� $t
�Y� {Bt��-� BP 8BI�jTAsR�I }�BAj�8 RBj%$t�� yt{B8}j���t�RR {st ��P�� �B $t{B8T
}j��� ,tBbj�I�� sABZ� �Y� A�Ys%$B� BP s I�%${�� $t{B8}j���t�RR BP �Y� s%s$jsAj�
$t}Z� �B �Y� A�Ys%$B� 8BI�j w����� BAR��%s�$BtRD� stI $t{B8}j��� R}�{$h{s�$Bt BP
�Y� sR}�{�R BP �Y� BZ�{B8� �Ys� Bt� $R $t����R��I $t� y� $R RYBbt �Ys� $t B�I�� �B
k$�jI RBZtI ��RZj�R� $t{B8}j���t�RR YsR �B A� {BtR$I���I $t sjj }s��R BP �Y� }�BAT
j�8 RBj%$t� }�B{�RR� stI tB� `ZR� $t $RBjs��I sR}�{�R �Y���BP w����� Btjk IZ�$t�
{BtR$R��t{k {Y�{,$t�D�

+Zsj$�s�$%� sAR��s{�$Bt $R �Y� AsR${ s}}�Bs{Y �B YstIj� �Y$R }�BAj�8� y� s$8R
s� $t{jZI$t� Btjk �Y� �RR�t�$sj $tPB�8s�$Bt $t s A�Ys%$B� 8BI�j� 3ZtIs8�t�sj
}�B}���$�R BP JZsj$�s�$%� sAR��s{�$BtR� $t }s��${Zjs� IB8s$t sAR��s{�$BtR� s�� ��T
%$�b�I $t �Y$R {Ys}���� qY� R�{BtI }s�� BP �Y$R {Ys}��� BZ�j$t�R �Y� R�s�� BP �Y�
s�� $t I��$%$t� JZsj$�s�$%� A�Ys%$B� 8BI�jR� y� A�{B8�R s}}s��t� �Ys� $t 8BR�
s}}�Bs{Y�R� s {���s$t j�%�j BP sAR��s{�$Bt $R $8}j${$�jk sRRZ8�I B� }��TI�ht�I $t
�Y� }�BAj�8 RBj%$t� }�B{�RR� �B��B%��� $� $R s��Z�I �Ys� {Z���t�jk� �Y��� �-$R�R tB
h�R� }�$t{$}j�R 8��YBIBjB�k �B {BtR��Z{� JZsj$�s�$%� sAR��s{�$BtR� R�s��$t� P�B8
s ��BZtI ��}��R�t�s�$Bt stI s {Ys�s{���$9s�$Bt BP �Y� }�BAj�8 RBj%$t� �sR,�

;�d i�}��R�t�$t� _YkR${sj  �Ys%$B�

]Ys}��� n }�B%$I�I ZR b$�Y s P�s8�bB�, �B I�ht� ��js�$Btsj A�Ys%$B� 8BI�jR
stI �B ZR� �Y�8 PB� PZtIs8�t�sj }�BAj�8 RBj%$t� �sR,R RZ{Y sR I$s�tBR$R stI
A�Ys%$B� }��I${�$Bt� VR s h�R� ��JZ$��8�t� $8}BR�I Bt �Y� A�Ys%$B� 8BI�jR� b�
Ys%� R��t �Ys� �Y�k Ys%� �B A� B��st$9�I $t RZ{Y s bsk �Ys� �Y�k �tsAj� �Y� R��}R
BP 8BI�j {B8}BR$�$Bt stI 8BI�j ��%$R$Bt� VR st stRb�� �B �Y$R ��JZ$��8�t�� �Y�
AsR${ {Bt{�}�R BP {B8}BR$�$Btsj 8BI�j$t� Ys%� A��t }��R�t��I $t �Y� jsR� {Ys}����

qY� ��}��R�t�s�$Bt BP s I�%${� $t ���8R BP ��js�$BtR sjjBbR �B �-}��RR A�Ys%$B�
$tPB�8s�$Bt sABZ� s I�%${� Ak ��R��${�$t� �Y� R�� BP }BRR$Aj� �Z}j�R� V R�{BtI
��JZ$��8�t� $R �Ys� b� bst� �B 8s,� RZ�� �Ys� �Y� ��js�$Bt I�ht�R s A�Ys%$B�

;x
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3$�Z�� ;�dU V ��js�$Btsj A�Ys%$B� 8BI�j {B%��R �Y� }YkR${sjjk }BRR$Aj� R$�Zs�$BtR

8BI�j BP �Y� I�%${�� $��� �Ys� $� $tI��I I�R{�$A�R ws� j�sR� }s�� BPD �Y� }YkR${sj
bB�jI� qY���PB��� b� Ys%� �B �R�sAj$RY s j$t, A��b��t �Y� �Z}j�R $t s ��js�$Bt stI
�Y� }BRR$Aj� R$�Zs�$BtR �Ys� {st B{{Z� PB� �Y� I�%${� $t �Y� }YkR${sj bB�jI� qY$R
$R {s}�Z��I Ak �Y� �bB I�ht$�$BtR A�jBb� qY�k PBjjBb �Y� }��R�t�s�$Bt �$%�t $t
>7���1AH�

*�ht$�$Bt dE w_YkR${sj 7$�Zs�$BtD N�� ; A� s I�%${�� N�� C{x A� �Y� R�� BP
R$�Zs�$BtR bY${Y s�� }YkR${sjjk }BRR$Aj� PB� ;� yP� $t s }s��${Zjs� }YkR${sj R$�Zs�$Bt
X ; C{x � 8 YsR �Y� %sjZ� 8yq ; ;5-w8dD  ;5-w81D  3 3 3  ;5-w8zD� b�
b�$��

~ yqwX,8,8yqD3

G� b$jj tB� PZ��Y�� R}�{$Pk bYs� }YkR${sj R$�Zs�$Bt s��� tB� YBb �Y� R�� BP
}YkR${sj R$�Zs�$BtR {st A� {Ys�s{���$9�I� G� `ZR� ZR� �Y�8 $t B�I�� �B {s}�Z�� �Y�
��js�$BtRY$} A��b��t s }YkR${sj A�Ys%$B� stI s 8BI�j BP �Y$R }YkR${sj A�Ys%$B��
yt }s��${Zjs�� b� {st ZR� �Y$R ��js�$BtRY$} �B PB�8sjjk I�ht� s ��js�$Btsj A�Ys%$B�
8BI�jU

*�ht$�$Bt d� wi�js�$Btsj  �Ys%$B� �BI�jD N�� ;5-d, ;5-1, 3 3 3 , ;5-z

A� IB8s$tR� V ��js�$Bt pw8D g ;5- w8dD;5-w81D 3 3 3;5-w8zD R}�{$h�R
s A�Ys%$B� 8BI�j BP s I�%${� ;� I�tB��I -w;,pD� $P stI Btjk $P

�X ; C{x U ~ yqwX, 8, 8yqDp 8yq ; p3

qY� A�Ys%$B� 8BI�j $R {sjj�I R��Bt� $P �Y� $8}j${s�$Bt YBjIR sjRB PB� �Y� ��%��R�
I$��{�$Bt wR�� >7���1AHD� stI $R {sjj�I b�s, B�Y��b$R�� qY� $I�s $R �Ys� �Y� �Z}j�R
$t s ��js�$Btsj A�Ys%$B�sj 8BI�j BP s I�%${� {B%�� s� j�sR� �Y� R�� BP A�Ys%$B�R
�Ys� �Y� I�%${� {st �-Y$A$�� <Bb�%��� s A�Ys%$B� 8BI�j �Ys� $R b�s, 8$�Y�
{Bt�s$t {B8A$ts�$BtR BP %sjZ�R �Ys� IB tB� {B���R}BtI �B stk }YkR${sjjk }BRR$Aj�
R$�Zs�$Bt� qY$R $R $jjZR��s��I Ak 3$�Z�� ;�d�



;�1� yW]!�_NeqeWe77 VW* _Vi7y�!WO yW _i! Ne� 7!NzyWp ;�

;�1 yt{B8}j���t�RR stI _s�R$8Btk $t _�BAj�8 7Bj%T
$t�

yt{B8}j��� {Ys�s{���$9s�$BtR BP }YkR${sj R$�Zs�$BtR s�� ZA$JZ$�BZR� ���� IZ� �B
�Y� ��stZjs�$�k BP BAR��%s�$BtR� B� IZ� �B �Y� ts�Z�� BP s%s$jsAj� $tPB�8s�$Bt
sABZ� �Y� A�Ys%$B� BP RkR��8 {B8}Bt�t�R wR�� {Ys}��� 1D� !t �Y� B�Y�� YstI�
�Y� X��Z�" }YkR${sj A�Ys%$B� $t s }s��${Zjs� R$�Zs�$Bt $R R$t�Zjs�� bY${Y $8}j$�R
�Ys� $t stk ��sjTbB�jI s}}j${s�$Bt� A�Ys%$B� 8BI�jR s�� t�{�RRs�$jk b�s,�

qY$R sR}�{� $R ��P����I �B sR $t{B8}j���t�RR $t 8BI�jTAsR�I }�BAj�8 RBj%$t��
y� 8�stR �Ys� R$�Zs�$BtR 8$�Y� A� R}�{$h�I B� A� ,tBbt Btjk $t{B8}j���jk� �YZR
sjbskR R��R BP }YkR${sj R$�Zs�$BtR �s�Y�� �Yst s R$t�Zjs�� X��Z�" }YkR${sj R$�Zs�$Bt
Ys%� �B A� {BtR$I���I� qB stsjk9� �Y$R $t 8B�� I��s$j� R�{�$Bt ;�1�d $I�t�$h�R �Y�
}BRR$Aj� RBZ�{�R BP $t{B8}j���t�RR $t �Y� 8BI�jTAsR�I }�BAj�8 RBj%$t� }�B{�RR�

V}s�� P�B8 $t{B8}j���t�RR �Ys� $R {sZR�I Ak �Y� ts�Z�� BP s%s$jsAj� $t}Z�R
�B �Y� }�BAj�8 RBj%$t� }�B{�RR� $� {st sjRB A� ZR�PZj �B }Z�}BR�PZjjk ��}��R�t� s
I�%${� $t{B8}j���jk� qY� 8B�$%s�$Bt $R �B Ys%� s }s�R$8Bt$BZR ��}��R�t�s�$Bt BP
s I�%${� �Ys� s%B$IR stk I��s$jR $t �Y� 8BI�j �Ys� bBZjI {B8}j${s�� �Y� }�BAj�8
RBj%$t� }�B{�RR $�R�jP� B� �Ys� s�� Ztt�{�RRs�k P�B8 �Y� }B$t� BP %$�b BP �Y� ��RZj�
Bt� $R sP���� qY$R $R stsjk9�I $t 8B�� I��s$j $t R�{�$Bt ;�1�1�

7�{�$Bt ;�1�n $R �Y�t {Bt{��t�I b$�Y ��JZ$��8�t�R Bt �Y� }s�� BP �Y� A�Ys%$B�
8BI�j $t B�I�� �B s{{BZt� PB� $t{B8}j���t�RR stI }s�R$8Btk $t �Y� }�BAj�8T
RBj%$t� }�B{�RR�

;�1�d *$8�tR$BtR BP yt{B8}j���t�RR

i�{sjj �Y� PB�8sj$9s�$Bt BP �Y� �bB AsR${ }�BAj�8TRBj%$t� �sR,R v }��I${�$Bt stI
I$s�tBR$R v sR �$%�t $t {Ys}��� n� qY� �Bsj BP }��I${�$Bt $R �B I����8$t� R�s��R
w{sjj�I C5UD ZtI�� �-���tsj ��R��${�$BtR {sjj�I gp{xop{\ �Ys� s�� {BtR$R��t�
b$�Y �Y� 8BI�jU

-5;oU � gp{xop{\ m C5U3

qY� �Bsj BP I$s�tBR$R $R �B I���{� I$R{��}st{$�R BP �Y� 8BI�j b$�Y �-���tsj
��R��${�$BtR {sjj�I 54CU

-5;oU �54C m2 �3

_��I${�$Bt stI *$s�tBR$R {st A� s&�{��I Ak $t{B8}j���t�RR $t s tZ8A�� BP
}BRR$Aj� bskRU

T 3B� I$s�tBR$R� 54C {st A� $t{B8}j���� _BRR$Aj� ��sRBtR s��� PB� $tR�st{��
�Y� $8}��{$R$Bt BP R�tRB� R$�tsjR BP 8�sRZ��I %s�$sAj�R w���� bY${Y k$�jI s
R�� BP %sjZ�R� j$,� st $t���%sj� �s�Y�� �Yst s R$t�j� %sjZ�D� B� tBtT8�sRZ�sAj�
�-���tsj %s�$sAj�R w���� �Y� $t4Z�t{� BP �BsI {BtI$�$BtR Bt �Y� A�Ys%$B� BP
st st�$TjB{, A�s,$t� RkR��8� R�� R�{�$Bt 1�n�;D�
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T 3B� }��I${�$Bt� gp{xop{\ {st A� $t{B8}j���� PB� $tR�st{�� ��4�{�$t� st
$t{B8}j��� R}�{$h{s�$Bt BP s Yk}B�Y��${sj R$�Zs�$Bt w���� s A�s,$t� I$R�st{�
�Ys� $R sRRZ8�I �B A� XjBt��� �Yst tB�8sj"D�

T -5;oU {st A� $t{B8}j���� ��4�{�$t� }s��$sj ,tBbj�I�� sABZ� {B8}Bt�t�
A�Ys%$B� w���� $t ���8R BP }s�s8����R B� PZt{�$BtR� R�� R�{�$Bt 1�n�nD� 3B�
$tR�st{�� PB� s A�Ys%$B� 8BI�j �Ys� I�R{�$A�R s j�s,s�� PsZj� $t s }$}��
$� 8$�Y� A� Btjk ,tBbt �Ys� $� YsR st B}�t$t� b$�Y tBtT9��B I$s8�����
<Bb�%��� �Y� }��{$R� }s�s8����R BP �Y� j�s, {Bt{��t$t� $�R I$s8����� RYs}��
��{� ��8s$t Zt,tBbt�

;�1�1 *$8�tR$BtR BP _s�R$8Btk

yt sII$�$Bt �B �Y� I$8�tR$BtR BZ�j$t�I $t R�{�$Bt ;�1�d� �Y� t�{�RR$�k �B I�sj b$�Y
R��R BP R$�Zs�$BtR {st sjRB A� $8}BR�I Ak �Y� �BsjR BP

T R$8}j${$�k BP �Y� }�BAj�8 RBj%$t� }�B{�RR w$��� Xm"D� ���� �B s{Y$�%� ��s{�sA$jT
$�k B� $8}�B%�I �^{$�t{k BP }�BAj�8 RBj%$t�� B� $t B�I�� �B ,��} �Y� j$A�s�k
BP 8BI�j P�s�8�t�R R8sjj�

T $t�Z$�$%�t�RR stI ts�Z�sjt�RR BP �Y� BZ�{B8� w$��� C5UD� ���� �B PB{ZR Bt
�Y� I$R�$t{�$Bt A��b��t {B���{� B� PsZj�k A�Ys%$B�R� B� $t B�I�� �B }�B%$I�
8�st$t�PZj �-}jsts�$BtR Ak {jsRR$Pk$t� �Y� R}s{� BP ��RZj�$t� A�Ys%$B�R $t�B
8�st$t�PZj ���$BtR�

qY� h�R� }B$t� ��P��R �B �Y� Ps{� �Ys� $t �Y� {Bt��-� BP sZ�B8s��I 8BI�jT
AsR�I }�BAj�8 RBj%$t�� R�s�� I�R{�$}�$BtR 8ZR� A� XZRsAj�" $t �Y� R�tR� �Ys�
AsR${ }�BAj�8TRBj%$t� R��}R RZ{Y sR {BtR$R��t{k {Y�{,$t� stI $tP���t{� {st A�
{s��$�I BZ� �^{$�t�jk� <�t{�� PB� $tR�st{�� $t���%sjTAsR�I 8��YBIR �Ys� s$8 s�
{Ys�s{���$9$t� R��R BP tZ8��${sj R�s��R Ak R}�{$Pk$t� ��sjT%sjZ�I $t���%sjR PB� RkRT
��8 %s�$sAj�R w>iiM;HD s�� tB� s ��t��sj RBjZ�$Bt� Vj�YBZ�Y $t���%sjTAsR�I ��}T
��R�t�s�$BtR sjjBb �B {B%�� R��R BP }YkR${sj A�Ys%$B�R� �Y�k 8$�Y� Ps$j �B PZjhjj �Y�
��s{�sA$j$�k ��JZ$��8�t�� 3B� $tR�st{�� {BtR$R��t{k 8$�Y� A� $8}BRR$Aj� �B I�{$I�
PB� �-}��RR$BtR $t%Bj%$t� $t���%sjR� qY$R $jjZR��s��R �Ys� st s{{Z�s�� ��}��R�t�sT
�$Bt BP A�Ys%$B�sj R�s��R 8$�Y� A� $tB}��s�$%� A�{sZR� $� ��tI��R AsR${ }�BAj�8
RBj%$t� R��}R �BB {B8}j�-� =tt�{�RRs�k {B8}j�-$�k $t �Y� {Ys�s{���$9s�$Bt BP
A�Ys%$B�sj R�s��R RYBZjI A� s%B$I�I P�B8 �Y$R }B$t� BP %$�b� A�{sZR� js���� R��R
BP R�s��R ��tI �B $t{��sR� �Y� {B8}j�-$�k BP RBjZ�$BtR sj�B�$�Y8R� stI ��tI �B
I�{��sR� �Y� }BRR$A$j$�$�R BP ��TZR� IZ�$t� ��sRBt$t� w����� bY�t ZR$t� st Vq�7
PB� ,��}$t� ��s{, BP $tP���t{�RD� 3B� $tR�st{�� {B8}j�-$�k stsjkR$R BP {BtR��s$t�
Rs�$RPs{�$Bt sj�B�$�Y8R YsR RYBbt �Ys� �Y� s8BZt� BP {B8}Z�s�$Bt ��JZ$��I PB�
A�Ys%$B� }��I${�$Bt ��BbR �-}Bt�t�$sjjk b$�Y �Y� tZ8A�� BP %s�$sAj�R $t �Y� 8BI�j
w>�Z$MEHD�

qY� R�{BtI }B$t� ��P��R �B �Y� Ps{� �Ys� $� 8$�Y� A� I�R$�sAj� �B Ys%� $t{B8T
}j��� I�R{�$}�$BtR $t B�I�� �B s%B$I stk I��s$jR $t �Y� 8BI�j �Ys� s�� Ztt�{�RRs�k
P�B8 �Y� }B$t� BP %$�b BP �Y� I�R$��I BZ�{B8�� yt ��t��sj� s 8BI�j $R Ztt�{�RRs�$jk
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I��s$j�I $P $� 8s,�R I$R�$t{�$BtR �Ys� s�� $���j�%st� �B �Y� ��RZj� BP �Y� }�BAj�8T
RBj%$t� }�B{�RR� 3B� $tR�st{�� PB� �Y� �sR, BP I$s�tBR$R� I$R�$t{�$BtR A��b��t R�s��R
RYBZjI A� s%B$I�I $P �Y�k IB tB� {Bt��$AZ�� �B �Y� I���{�$Bt BP $t{BtR$R��t{$�R
B� �B �Y� I$R{�$8$ts�$Bt BP A�Ys%$B� 8BI�R� e��� PB� �Y� }�Isj }BR$�$Bt R�tRB�
�-s8}j� $t R�{�$Bt d�d�d� $� bsR Btjk t�{�RRs�k �B 8s,� I$R�$t{�$BtR PB� �Y� %Bj�T
s�� BP �Y� }B��t�$B8���� �Ys� {B���R}BtI �B �Y� Rb$�{YTB%�� }B$t� BP �Y� Rb$�{Y�
qY$R $jjZR��s��R �Ys� �Y� sI�JZs{k BP s I�R{�$}�$Bt {st I�}�tI Bt �Y� ��JZ$��I
��stZjs�$�k BP �Y� BZ�{B8��

;�1�n ]B}$t� b$�Y yt{B8}j���t�RR stI _s�R$8Btk

VR �Y� }��%$BZR R�{�$BtR Ys%� RYBbt� $� $R $t�%$�sAj� �Ys� R��R BP R$�Zs�$BtR� �s�Y��
�Yst R$t�j� R$�Zs�$BtR� B{{Z� IZ�$t� }�BAj�8 RBj%$t�� qY� AsR${ }�BAj�8 b$�Y R��R
BP R$�Zs�$BtR $R �Ys� b� {sttB� ��R��${� BZ�R�j%�R �B {BtR$I��$t� `ZR� Bt� B� s RZAT
R�� BP �Y�R� R$�Zs�$BtR� ytR��sI� sjj }BRR$Aj� R�s��R �Ys� {B���R}BtI �B }YkR${sj
R$�Zs�$BtR Ys%� �B A� ��}��R�t��I� $t B�I�� �B 8s$t�s$t �Y� 8BI�j }�B}���k wI�PT
$t$�$Bt d�D� yP �Y$R $R tB� �Y� {sR�� $� 8$�Y� B{{Z� �Ys� A�Ys%$B�R s�� b�Bt�jk
��PZ��I IZ�$t� }�BAj�8 RBj%$t��

3B� $tR�st{�� $P b� bBZjI ZR� s j�s,s�� 8BI�j �Ys� {YBBR�R s R}�{$h{ }s�s8����
PB� �Y� j�s,s�� B}�t$t�� R$�Zs�$BtR {st B{{Z� bY��� s j�s,s�� $R }YkR${sjjk }��R�t��
AZ� $�R A�Ys%$B� 8BI�j $R ��PZ��I� A�{sZR� $� ��R��${�R �Y� B}�t$t� }s�s8���� �B
s %sjZ� �Ys� IB�R tB� {B���R}BtI �B �Y� X��sj" }YkR${sj R$�Zs�$Bt� yP b� bst� �B
s%B$I �Y$R� b� Ys%� �B �tRZ�� �Ys� �Y� R��R BP R�s��R {B%�� sjj �Y� }BRR$Aj� j�s,s��
PsZj�R� <�t{�� s {�Z{$sj ��JZ$��8�t� IZ�$t� 8BI�j$t� $R �B 8s$t�s$t �Y� 8BI�j
}�B}���k� qY$R $8}j$�R �Ys� tZ8��${sj R$8Zjs�$Bt 8BI�jR� {s}�Z�$t� Btjk Bt�
R$�Zs�$Bt s� s �$8� Ak sRR$�t$t� R$t�j� tZ8��${sj %sjZ�R �B %s�$sAj�R� s�� $t ��t��sj
$tsI�JZs�� PB� 8BI�jTAsR�I }�BAj�8 RBj%$t�� yt sj8BR� sjj {sR�R� �Y� A�Ys%$B� BP
�Y� I�%${� �Ys� $R }YkR${sjjk }��R�t� bBZjI A�{B8� $t{BtR$R��t� IZ�$t� }�BAj�8
RBj%$t�� stI b� {BZjI Btjk YB}� �Ys� �Y� ��8s$t$t� A�Ys%$B�R wB� I$s�tBR�RD s��
$t RB8� R�tR� X{jBR�" �B �Y� ��Z� }YkR${sj A�Ys%$B��

qB ��8�Ik �Y$R� s {B88Bt s}}�Bs{Y $t tZ8��${sj 8BI�j$t� $R �B {BtR$I��
$t{B8}j���t�RR IZ�$t� �Y� {BtR$R��t{k {Y�{,� qYs� $R� �Y� }��I${��I stI �Y�
8�sRZ��I %sjZ�R s�� {BtR$I���I $t{BtR$R��t� Btjk A�kBtI s {���s$t wsARBjZ�� B�
��js�$%�D �Bj��st{� �Y��RYBjI �U

87 ) 8yqd + 87 ) 8yq1 + /8yqd � 8yq1/ k � m �3

qY$R s}}�Bs{Y j$�R s� �Y� AsR$R BP �Y� R$�tsj �st�� {Y�{, 8��YBIR ZR�I $t
{Z���t� BtTABs�I I$s�tBR$R stI 8Bt$�B�$t� }�B{�IZ��R wR�� R�{�$Bt 1�1�1 $t {Ys}T
��� 1D� <Bb�%��� �Y$R s}}�Bs{Y {BtR$I��R $t{B8}j���t�RR Btjk $t st $RBjs��I bsk�
$t �Y$R {sR�� IZ�$t� �Y� {BtR$R��t{k {Y�{,� 3BjjBb$t� �Y� {BtR$I��s�$BtR sAB%��
�Y$R s}}�Bs{Y $R BP j$8$��I ZR� PB� 8BI�jTAsR�I s}}j${s�$BtR� A�{sZR� �Y� $t���T
s{�$Bt BP RkR��8 %s�$sAj�R v $��� �Y� I�%${� A�Ys%$B� $�R�jP v $R tB� {BtR$I���I�
qY� s}}j$�I �Y��RYBjI $R h-�I stI $tI�}�tI�t� BP �Y� s{�Zsj A�Ys%$B�� <�t{�� $�
bBZjI Btjk A� sI�JZs�� PB� �Y� R}�{$sj {sR� bY��� �Y� %s�$sAj�R s&�{��I Ak s PsZj�
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{B���R}BtI I$��{�jk �B �Y� BAR��%�I %s�$sAj�R� yt �Y� ��t��sj {sR�� YBb�%��� $� $R
$8}BRR$Aj� �B I����8$t� �Y� �Bj��st{� �Y��RYBjI � $tI�}�tI�t�jk BP �Y� RkR��8�

qY$R $jjZR��s��R �Ys� �Y� RkR��8s�${ AsR$R PB� s ��t��sj RBjZ�$Bt $R �B I�sj b$�Y
$t{B8}j���t�RR w$��� R��R BP R$�Zs�$BtRD b$�Y$t �Y� A�Ys%$B� 8BI�j stI IZ�$t� �Y�
}�B{�RR BP ��sRBt$t�� qY� t�-� R�{�$Bt I�sjR b$�Y RZ{Y ��t��sj s}}�Bs{Y�R �Ys�
{st �-}��RR $t{B8}j���t�RR b$�Y$t s A�Ys%$B� I�R{�$}�$Bt�

;�n �BI�j VAR��s{�$Bt

qY� jsR� R�{�$Bt YsR $I�t�$h�I sR s AsR${ ��JZ$��8�t� PB� A�Ys%$B� 8BI�jR �B
�tRZ�� {B%��s�� BP R��R BP }YkR${sj R$�Zs�$BtR� V ��}��R�t�s�$Bt �Ys� s$8R s� ��}T
��R�t�$t� bYBj� R��R B� {jsRR�R BP A�Ys%$B�sj R�s��R $R {sjj�I st sAR��s{�$Bt� qY$R
$R AsR�I Bt �Y� %$�b �Ys� �Y��� �-$R�R s ht�T��s$t�I� ���� ��sjT%sjZ�I� A�Ys%$B�
8BI�j �Ys� s{{Z�s��jk I�R{�$A�R �Y� }YkR${sj A�Ys%$B� BP s I�%${�� AZ� $� $R� IZ�
�B �Y� ��sRBtR BZ�j$t�I sAB%�� tB� s{{�RR$Aj� B� tB� s}}j${sAj� IZ�$t� }�BAj�8
RBj%$t�� VAR��s{�$Bt {B���R}BtIR �B s 8s}}$t� P�B8 st B�$�$tsj ��}��R�t�s�$Bt �B
s t�b ��}��R�t�s�$Bt� yt �Y� {Bt��-� BP sAR��s{�$Bt� �Y� B�$�$tsj ��}��R�t�s�$Bt
$R BP��t {sjj�I �Y� ��BZtI wB� AsR�D ��}��R�t�s�$Bt� stI �Y� sAR��s{��I ��}��R�tT
�s�$Bt $R {sjj�I �Y� ��stRPB�8�I ��}��R�t�s�$Bt� Vt sAR��s{�$Bt $R {sjj�I RBZtI $P
�Y� ��stRPB�8�I ��}��R�t�s�$Bt {Bt�s$tR �Y� AsR� ��}��R�t�s�$Bt sR st �j�8�t�U

*�ht$�$Bt dM w7BZtI VAR��s{�$BtD N�� ;/�L`zQ A� s R}s{� BP ��BZtI I�R{�$}T
�$BtR stI ;yKX0�y�0 A� s R}s{� BP sAR��s{� I�R{�$}�$BtR {BtR$R�$t� BP R��R BP ��BZtI
I�R{�$}�$BtR� Vt sAR��s{�$Bt + U ;/�L`zQ � ;yKX0�y�0 $R RBZtI� $P PB� �s{Y
Q ; ;/�L`zQ� Q ; +wQD�

V{{B�I$t� �B {Ys}��� n� s A�Ys%$B� 8BI�j {BtR$R�R BP %s�$sAj�R� IB8s$tR stI
��js�$BtR� VAR��s{�$Bt 8$�Y� s&�{� �s{Y BP �Y�R� {BtR�$�Z�t�R� qYZR� �Y��� s��
�Y��� AsR${ �k}�R BP }BRR$Aj� sAR��s{�$BtRU sAR��s{�$Bt BP %s�$sAj�R� sAR��s{�$Bt BP
IB8s$tR� stI sAR��s{�$Bt BP �Y� ��js�$BtR A��b��t %s�$sAj�R� !P {BZ�R�� {B8A$T
ts�$BtR BP �Y�R� AsR${ �k}�R s�� }BRR$Aj��

;�n�d *B8s$t wzsjZ�D VAR��s{�$Bt

3$�R�� b� {BtR$I�� �Y� {sR� BP 8BI�j sAR��s{�$Bt �Y�BZ�Y �Y� sAR��s{�$Bt BP IBT
8s$tR� G� }sk R}�{$sj s���t�$Bt �B �Y$R �k}� BP sAR��s{�$Bt A�{sZR� $� $R }�BAsAjk
�Y� 8BR� BA%$BZR {sR�� stI $� b$jj A� �Y� R�s��$t� }B$t� PB� �Y� ��{Yt$JZ�R I�T
R{�$A�I js��� $t �Y� �Y�R$R� VR tB��I sAB%�� �Y$R �k}� BP sAR��s{�$Bt {st A�
�-}��RR�I Ak s 8s}}$t� BP �Y� �j�8�t�R BP s ��BZtI IB8s$t �B s ��stRPB�8�I
IB8s$tU

*�ht$�$Bt d� w*B8s$t �s}}$t�D N�� ;5-w87D A� s IB8s$t� V IB8s$t
8s}}$t� $R s �B�sj 8s}}$t�

+7 U ;5-w87D� ;5- Iw87D, 8yq )� 8yqI

�Ys� 8s}R �j�8�t�R BP ;5-w87D �B s IB8s$t ;5- Iw87D�
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3B� s RBZtI IB8s$t sAR��s{�$Bt� 8yq ; 8yqI stI ;5- Iw87D g 1;5-w87D� yt s
��stRPB�8�I 8BI�j AsR�I Bt RBZtI IB8s$t sAR��s{�$Bt� �Y� IB8s$t 8s}}$t� +7
s�����s��R �Y� %sjZ�R BP ;5-w87D� $��� �Y� ��stRPB�8�I IB8s$t $R BP �Y� Rs8�
R$9� B� BP R8sjj�� R$9� �Yst �Y� AsR� IB8s$t� qY� s�����s��I %sjZ�R� $��� �Y�
�j�8�t�R BP �Y� ��stRPB�8�I IB8s$t ;5- Iw87D� s�� ���8�I JZsj$�s�$%� %sjZ�RU

*�ht$�$Bt 1( w+Zsj$�s�$%� zsjZ�D V JZsj$�s�$%� %sjZ� 8yqI ; ;5- Iw87D I�T
tB��R s w$8}j${$�jk B� �-}j${$�jk R}�{$h�ID RZAR�� BP %sjZ�R P�B8 �Y� ��BZtI IB8s$t
BP s %s�$sAj� 87U

8yqI ; 1;5-w87D3

3B� js���� B� $tht$�� IB8s$tR� $� $R $tP�sR$Aj� B� $8}BRR$Aj� �B ��}��R�t� �Y�
��BZtI %sjZ�R {B���R}BtI$t� �B s JZsj$�s�$%� %sjZ� Ak �-}j${�jk �tZ8��s�$t� �Y�8�
ytR��sI� �Y�k Ys%� �B A� I�R{�$A�I $8}j${$�jk� yt���%sjR s�� �-s8}j�R BP $8}j${$�jk
R}�{$h�I JZsj$�s�$%� %sjZ�R� yP �Y� ��BZtI IB8s$t $R B�I���I� �Y� ��BZtI %sjZ�R
{st A� $8}j${$�jk ��}��R�t��I $t s {B8}s{� bsk Ak R}�{$Pk$t� jBb�� stI Z}}��
ABZtIs�$�R�

qY� ABZtIs�$�R {st A� �YBZ�Y� BP s ��}��R�t�$t� �Y� j$8$�R BP ���$BtR bY���
s {Yst�� $t A�Ys%$B� B{{Z�R� ���� �Y� P���9$t� }B$t� B� �Y� AB$j$t� }B$t� BP bs����
yt �Y� {Bt��-� BP JZsj$�s�$%� %sjZ�R� RZ{Y ABZtIs�$�R s�� {sjj�I jstI8s�,R� 3B�
$tR�st{�� JZsj$�s�$%� %sjZ�R PB� �Y� ��BZtI IB8s$t BP ��sj tZ8A��R {st A� �$%�t
Ak st B�I���I R�� BP jstI8s�,R qd c q1 c 3 3 3 c q> stI �Y� B}�t $t���%sjR s�BZtI
�Y�8U

w� , qdD, qd, wqd, q1D, 3 3 3 , q>, wq>, D3

qY$R $R �Y� ��}��R�t�s�$Bt PB� JZsj$�s�$%� %sjZ�R �Ys� ZtI��j$�R +7y� w>�Z$MEH�
>�Z$�;H� R�� sjRB R�{�$Bt ��dD� 3B� s ��sjT%sjZ�I ��BZtI IB8s$t� �Y� %sjZ� 9��B $R s
}�B�B�k}${sj jstI8s�,� y� R�}s�s��R �Y� R�� BP }BR$�$%� %sjZ�R P�B8 �Y� R�� BP t��T
s�$%� %sjZ�R� qY� ��stRPB�8�I IB8s$t {B���R}BtI$t� �B �Y$R IB8s$t sAR��s{�$Bt
$R {sjj�I �Y� R$�t IB8s$tU

e-s8}j� n w7$�t *B8s$tD N�� ;5-w87D A� �Y� R�� BP ��sj %sjZ�R� qY� R$�t
IB8s$t ;5- Iw87D $R I�ht�I Ak

+7w8yqD )

T�z
�Z

E7z`X U 8yq c (
F��L U 8yq ) (
�q`X U 8yq k (

(

qY� R$�t IB8s$t $R b$I�jk ZR�I $t 8BI�jTAsR�I ��sRBt$t� A�{sZR� $� YsR s
tZ8A�� BP I�R$�sAj� }�B}���$�R w>7���(H� >G$j�1H� R�� sjRB R�{�$Bt ;�;�dD�

N$,� $t �-s8}j� n� BP R}�{$sj $t����R� s�� JZsj$�s�$%� %sjZ�R �Ys� {BtR$R� BP
I$R`B$t� R��R BP ��BZtI IB8s$t %sjZ�R� 7$t{� IB8s$t 8s}}$t�R +7 s�� �B�sj� tBtT
B%��js}}$t� JZsj$�s�$%� %sjZ�R PB�8 s }s��$�$Bt BP �Y� ��BZtI IB8s$tU
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*�ht$�$Bt 1d w*B8s$t _s��$�$BtD V }s��$�$Bt $7 BP s IB8s$t ;5-w87D $R
R�� BP tBtT�8}�k I$R`B$t� RZAR��R hi BP ;5-w87D �Ys� �B���Y�� {B%�� �Y� �t�$��
IB8s$tU

d� �i U hi ; 1;5-w87D ~ ! wtBtT�8}�$t�RRD�

1� hi � h> W) ! p h7 ) h> w8Z�Zsjjk �-{jZR$%�t�RRD�

n�
	
i hi ) ;5-w87D w�-YsZR�$%�t�RRD�

qY��� $R s IZsj$�k A��b��t IB8s$t 8s}}$t�R b$�Y I$R`B$t� JZsj$�s�$%� %sjZ�R
stI }s��$�$BtR BP IB8s$tRU s IB8s$t sAR��s{�$Bt {BZjI $t �Y$R {sR� �$�Y�� A�
ZtI��R�BBI sR s 8s}}$t� P�B8 s ��BZtI IB8s$t �B st �-}j${�jk I�ht�I t�b
IB8s$t �Ys� {BtR$R�R BP R��R BP �j�8�t�R BP �Y� ��BZtI IB8s$t� B� sR s }s��$�$Bt BP
�Y� ��BZtI IB8s$t bY��� �Y� }s��$�$Bt �j�8�t�R $8}j${$�jk I�ht� s t�b IB8s$t�
*�}�tI$t� Bt �Y� }Z�}BR�� �Y� h�R� %$�b B� �Y� R�{BtI 8$�Y� A� 8B�� {Bt%�t$�t��

_�B}BR$�$Bt d w*Zsj$�k BP *B8s$t _s��$�$BtR stI *B8s$t �s}}$t�RD
V }s��$�$Bt $ BP s IB8s$t ;5- I�ht�R s IB8s$t 8s}}$t� b$�Y I$R`B$t� JZsj$T
�s�$%� %sjZ�R stI %${� %��Rs�

 �{sZR� IB8s$t }s��$�$BtR s�� s {�t��sj {Bt{�}�� b� b$jj I�ht� ��js�$BtRY$}R
A��b��t IB8s$t }s��$�$BtR� qY� I�ht$�$BtR A�jBb {s}�Z�� �Y� ��ht�8�t� stI
8���� BP �bB }s��$�$BtRU

*�ht$�$Bt 11 wi�ht�8�t� BP *B8s$t _s��$�$BtRD N�� $d� $1 I�tB�� }s�T
�$�$BtR BP s IB8s$t ;5- � $d $R {sjj�I s ��ht�8�t� BP $1� $P

�h7 ; $d U �hi ; $1 R��Y� h7 g hi3

$d $R {sjj�I s R��${� ��ht�8�t�� $P� sII$�$Btsjjk� $d W) $1�

yP s }s��$�$Bt $d $R s wR��${�D ��ht�8�t� BP $1� b� Rsk {Bt%��R�jk �Ys� $1 $R s
wR��${�D sAR��s{�$Bt BP $d�

*�ht$�$Bt 1n w����� BP *B8s$t _s��$�$BtRD N�� $d� $1 I�tB�� }s��$�$BtR
BP s IB8s$t ;5- � qY� 8���� BP $d� $1 $R �Y� }s��$�$Bt �Ys� {Bt�s$tR sjj $t���T
R�{�$BtR BP �Y�$� �j�8�t�RU

-optow$d, $1D U) \h7 � hi/h7 ; $d, hi ; $1i ~ !3

*B8s$t 8s}}$t�R + {st A� ��t��sj$9�I R��s$�Y�PB�bs�Ijk P�B8 ��BZtI IB8s$t
%sjZ�R �B JZsj$�s�$%� %sjZ�R 8yqI ; ;5- I Ak I�ht$t�

+w8yqID U)
�

8yq;8yqI

+w8yqD3
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<�t{�� s IB8s$t sAR��s{�$Bt {st $�R�jP A� s}}j$�I �B JZsj$�s�$%� %sjZ�R� stI
IB8s$t sAR��s{�$BtR {st A� {Bt{s��ts��I �B PB�8 s Y$��s�{Yk BP sAR��s{�$BtR� V
R�� BP IB8s$t 8s}}$t�R $R I�tB��I

+ ) w+d, +1, 3 3 3 , +zD3

qY� s}}j${s�$Bt BP + �B �Y� �Z}j�R BP s ��js�$Bt pw8D k$�jIR �Y� ��stRPB�8�I
��js�$Bt

+ wpD U) \w+dw8yqdD, +1w8yq1D, 3 3 3 , +zw8yqzDD / w8yqd, 8yq1, 3 3 3 , 8yqzD ; pi3
G� b$jj sjRB s}}jk �Y� AsR${ B}��s�$BtR Bt ��js�$BtR wR�{�$Bt n�1�1D �B sAT

R��s{��I %��R$BtR BP ��js�$BtR� yP st B}��s�B� {B8A$t�R s ��js�$Bt Bt s R�� BP
��BZtI IB8s$tR b$�Y s ��stRPB�8�I ��js�$Bt� b� I�8stI� PB� {Bt%�t$�t{�� �Ys�
�Y� ��RZj� $R s ��js�$Bt I�ht�I Bt �Y� ��BZtI IB8s$tR� e���� pd �Y + wp1D b$jj A�
ZR�I sR s RYB��YstI tB�s�$Bt PB� �Y� ��js�$Bt

pd �Y \8yq / 8yq ; 8yqId  8yqI1  3 3 3 8yqIz, w8yq
I
d, 8yq

I
1, 3 3 3 , 8yq

I
zD ; + wp1Di3

 �{sZR� BP �Y� IZsj$�k BP }s��$�$BtR stI IB8s$t sAR��s{�$BtR� b� b$jj s}}jk
�Y� tB�$Bt BP ��ht�8�t�� 8���� stI {Bt{s��ts�$Bt AB�Y �B IB8s$t }s��$�$BtR stI
IB8s$t sAR��s{�$BtR�

e-s8}j� ; w*B8s$t �s}}$t� PB� 7b$�{Y �BI�jD N�� pg I�tB�� �Y� A�T
Ys%$B� 8BI�j BP �Y� {B8}Bt�t� Cj70�_ sR }��R�t��I $t �-s8}j� d� �B���Y�� b$�Y
�Y� I�ht$�$Bt BP $�R }s�s8���� �LXXj70�_7z/ sR }��R�t��I $t �-s8}j� 1� ]BtR$I��
s IB8s$t }s��$�$Bt PB� �Y� IB8s$tR BP 8q�W0, 8�7/_0, 8Xj70�_ �Ys� {BtR$R�R BP �Y���
}s��$�$Bt �j�8�t�RU

\\>(~, 1~ Di, \>1~, ;~ D, >;~, E~ D, >E~, M~ Di, \>M~, d(~ Dii3
N�� + I�tB�� s IB8s$t sAR��s{�$Bt PB� �Y� %s�$sAj�R $t �Y� Rb$�{Y 8BI�j �Ys�
{B���R}BtIR �B �Y� sAB%� }s��$�$Bt PB� %s�$sAj�R 8q�W0, 8�7/_0, 8Xj70�_� stI $R �JZsj �B
�Y� $I�t�${sj 8s}}$t� PB� �Y� ��8s$t$t� %s�$sAj�R� qY�t �Y� ��stRPB�8�I ��js�$Bt
+ wpgD {BtR$R�R BP Btjk x; �Z}j�R� bY���sR �Y� B�$�$tsj ��js�$Bt pg {BtR$R�R BP
dx( �Z}j�R�

(

;�n�1 i�js�$Bt w3Zt{�$BtD VAR��s{�$Bt

qY� R�{BtI �k}� BP sAR��s{�$Bt s&�{�R �Y� ��js�$Bt �k}�R A��b��t �Y� %s�$sAj�R BP
s 8BI�j� i�js�$Bt sAR��s{�$Bt 8s}R ��js�$Bt �k}�R BP s 8BI�j �B R��R BP ��js�$Bt
�k}�R� qY� }��{BtI$�$Bt $R �Ys� �Y� AsR� ��js�$Bt �k}�R stI �Y� ��stRPB�8�I
��js�$Bt �k}�R Ys%� �Y� Rs8� R{Y�8�� 3B� s RBZtI ��js�$Bt sAR��s{�$Bt� �Y� �Z}j�R
BP �Y� B�$�$tsj ��js�$Bt �k}� 8ZR� A� $t{jZI�I $t �Y� ��stRPB�8�I ��js�$Bt �k}��
�BR� P��JZ�t�jk $t �Y$R s}}�Bs{Y� PB� R$8}j${$�k Btjk �Y� R}�{$sj {sR� BP ��js�$Bt
�k}�R �Ys� {B���R}BtI �B PZt{�$BtR $R {BtR$I���I�



x; ]<V_qei ;� +=VNyqVqyze V 7qiV]qy!W7 !3 �!*eN7

*�ht$�$Bt 1; w+Zsj$�s�$%� 3Zt{�$BtD N�� C A� s R{Y�8�� V JZsj$�s�$%� PZt{T
�$Bt I�tB��R s w$8}j${$�jk B� �-}j${$�jk R}�{$h�ID RZAR�� BP PZt{�$BtR P�B8 �Y� R��
BP sjj PZt{�$BtR B%�� C�

3B� $tR�st{�� Bt� 8$�Y� bst� �B sAR��s{� �Y� tBtTj$t�s� I�}�tI�t{� BP P�${�$Bt
Bt �Y� 8sRR BP s {s� $t�B �Y� {jsRR BP 8BtB�Bt${ PZt{�$BtR� +7y� w>�Z$ME� �Z$�;HD
}�B%$I�R RZ{Y s ��}��R�t�s�$Bt PB� JZsj$�s�$%� PZt{�$BtR �Ys� {B���R}BtI �B �Y�
R�� BP 8BtB�Bt${sjjk $t{��sR$t� B� I�{��sR$t� PZt{�$BtR�

7$t{� ,tBbj�I�� sABZ� �Y� 8BtB�Bt${$�k BP s PZt{�$Bt }�B%$I�R Btjk s b�s,
{BtR��s$t�� JZsj$�s�$%� PZt{�$BtR {st A� sII$�$Btsjjk {BtR��s$t�I Ak R}�{$Pk$t� RBT
{sjj�I {B���R}BtI$t� %sjZ�R w>�Z$�;HD� ]B���R}BtI$t� %sjZ�R s�� �Z}j�R BP jstIT
8s�, %sjZ�R �Ys� �Y� %s�$sAj�R $t s JZsj$�s�$%� PZt{�$Bt �s,� Bt s� �Y� Rs8� �$8��
qYZR� �Y�k }�B%$I� sII$�$Btsj {BtR��s$t�R Bt �Y� R��R BP PZt{�$BtR� 3B� $tR�st{�� s
{B���R}BtI$t� %sjZ� w(, (D PB� s Zts�k 8BtB�Bt${ JZsj$�s�$%� PZt{�$Bt {BtR��s$tR
�Y� PZt{�$BtR �B }sRR �Y�BZ�Y �Y� B�$�$t�

!t� }�BAj�8 b$�Y PZt{�$Bt sAR��s{�$Bt $R �Ys� R$t{� �Y� tZ8A�� BP }BRR$T
Aj� PZt{�$BtR $R js���� PZ��Y�� ��R��${�$BtR s�� t�{�RRs�k $t B�I�� �B I��$%� ZR�PZj
��RZj�R� e��� $t +7y�� �Y� R�� BP PZt{�$BtR $R ��R��${��I �B RBT{sjj�I R�tR$Aj�
PZt{�$BtR w>�Z$�;HD�

Vt sI%st�s�� BP �Y$R �k}� BP sAR��s{�$Bt $R �Ys� {B8}s��I �B %sjZ� sAR��s{T
�$Bt� sII$�$Btsj ,tBbj�I�� sABZ� �Y� A�Ys%$B� BP s I�%${� {st A� {s}�Z��I stI
�-}jB$��I PB� ��sRBt$t�� yt }s��${Zjs�� ,tBbj�I�� sABZ� �Y� I�%$s�$Bt �87 BP
s %s�$sAj� 87 {st A� }�B}s�s��I $P $� $R ,tBbt �Ys� �Y� $t%Bj%�I PZt{�$BtR s��
8BtB�Bt${� 3B� $tR�st{�� �Y� ��sjT%sjZ�I {BtR��s$t� 8d ) 81 L 8n $8}j$�R �Ys�

�8d ) �81 L�8n3

qY$R $R �Y� AsR$R PB� RBT{sjj�I I�%$s�$Bt B� {B8}s�$RBt 8BI�jR w>G�jMM� IF%i��H�
R�� sjRB �Y� �-s8}j� $t R�{�$Bt ��1�1D �Ys� s$8 s� I�R{�$A$t� �Y� A�Ys%$B� BP s
RkR��8 ��js�$%� �B RB8� ��P���t{� A�Ys%$B��

;�n�n zs�$sAj� VAR��s{�$Bt

qY� �Y$�I �k}� BP sAR��s{�$Bt s&�{�R �Y� %�{�B� BP %s�$sAj�R $t s 8BI�j� zs�$sAj�
sAR��s{�$Bt 8s}R %s�$sAj�R BP �Y� AsR� 8BI�j �B t�b %s�$sAj�R BP �Y� ��stRPB�8�I
8BI�j� bY${Y s�� }BRR$Ajk s {B8A$ts�$Bt BP R�%��sj %s�$sAj�R BP �Y� AsR� ��}��R�tT
�s�$Bt� ]B8}s��I �B �Y� B�Y�� �k}�R BP sAR��s{�$Bt� %s�$sAj� sAR��s{�$Bt R��Bt�jk
s&�{�R �Y� ��}��R�t�s�$Bt BP �Y� A�Ys%$B�sj R}s{� BP s 8BI�j� qYZR $� $R� $t ��t��sj�
8B�� I$^{Zj� �B YstIj� P�B8 s �Y�B���${sj }B$t� BP %$�b� zs�$sAj� sAR��s{�$Bt $R
BP��t {jBR�jk ��js��I �B R}�{$h{ s}}j${s�$Bt IB8s$tR� 3B� $tR�st{�� R}s�$sj s����T
�s�$Bt $R st s}}j${s�$Bt BP %s�$sAj� sAR��s{�$Bt bY��� $tht$��jk 8stk R}s�$sjjk
I$R��$AZ��I %s�$sAj�R s�� 8s}}�I �B s ht$�� R�� BP JZsj$�s�$%� ���$BtR w> ��O�EH�
>NZt�EHD�

VR stB�Y�� �-s8}j�� h��$t� s}}�B-$8s�$BtR w>G�j�1HD PB� }YkR${sj �JZs�$BtR
{st A� {sR� sR wZtRBZtID %s�$sAj� sAR��s{�$BtR bY��� %s�$sAj�R s�� �j$8$ts��I
P�B8 s ��BZtI 8BI�j Ak ��R��${�$t� �Y�8 �$�Y�� �B 9��B B� Bt��
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;�; _�BAj�8 7Bj%$t� b$�Y �BI�j VAR��s{�$BtR

G� Ys%� $I�t�$h�I }�$t{$}j�I }BRR$A$j$�$�R PB� sAR��s{�$t� s ��js�$Btsj A�Ys%$B�
8BI�j� qY� JZ�R�$Bt $R bYs� }�B}���$�R s ��stRPB�8�I A�Ys%$B� 8BI�j {st Ys%��
��js�$%� �B }�B}���$�R BP �Y� ��BZtI A�Ys%$B� 8BI�j� !P }s��${Zjs� $t����R� $R �Y�
8BI�j }�B}���k I�ht�I $t R�{�$Bt ;�d bY${Y I�8stIR �Ys� �Y� s{�Zsj A�Ys%$B� BP
s I�%${� $R {B%���I Ak �Y� 8BI�j�

;�;�d _�B}���$�R BP �BI�j VAR��s{�$BtR

7��ZRR >7���(H YsR I�%�jB}�I s P�s8�bB�, PB� stsjk9$t� �Y� ��js�$BtRY$} A��b��t
RBjZ�$BtR w$���� R��R BP R�s��RD BA�s$t�I b$�Y s ��BZtI 8BI�j stI �Y� RBjZ�$BtR
BA�s$t�I b$�Y st sAR��s{��I 8BI�j $t �Y� {Bt��-� BP $t���%sjTAsR�I IB8s$t sAT
R��s{�$BtR� y� �-��tIR s P�s8�bB�, B�$�$tsjjk ZR�I Ak >�Z$MEH� V js��� }s}��
w>7���1AHD $t%�R�$�s��R }�B}���$�R BP ��js�$Bt sAR��s{�$BtR $t �Y� {Bt��-� BP 8BI�jT
AsR�I I$s�tBR$R� yt �Y� PBjjBb$t�� b� ��%$�b �RR�t�$sj ��RZj�R BP �Y$R stsjkR$R�
3$�R�� b� BAR��%� �Ys� s RBZtI sAR��s{�$Bt BP s A�Ys%$B� 8BI�j $R sjRB s A�Ys%$B�
8BI�j BP �Y� I�%${�U

_�B}BR$�$Bt 1 w7BZtI VAR��s{�$BtR s�� �BI�jT_��R��%$t�D N�� p A� s
8BI�j stI ; A� s I�%${� RZ{Y �Ys� -w;,pD� yP + $R s RBZtI sAR��s{�$Bt� �Y�t
-w;, +wpDD�

qY$R $R �Y� AsR$R PB� ZR$t� RBZtI sAR��s{�$BtR BP A�Ys%$B� 8BI�jR PB� 8BI�jT
AsR�I }�BAj�8 RBj%$t�� e%�t $t �Y� }��R�t{� BP $t{B8}j��� $tPB�8s�$Bt� A�Ys%$B�R
�Ys� IB tB� s}}�s� sR RBjZ�$BtR {st A� RsP�jk ��PZ��I� A�{sZR� $� $R �Zs�st���I
�Ys� �Y�k IB tB� {B���R}BtI �B stk }YkR${sjjk }BRR$Aj� A�Ys%$B�R� !t �Y� B�Y��
YstI� RBjZ�$BtR 8$�Y� B{{Z� �Ys� IB tB� {B���R}BtI �B }YkR${sjjk }BRR$Aj� A�Ys%T
$B�R� qbB B�Y�� PZtIs8�t�sj }�B}���$�R �Ys� s�� BP $t����R� bY�t ��sRBt$t� b$�Y
sAR��s{�$BtR s�� {B8}j���t�RR stI R�sA$j$�kU

*�ht$�$Bt 1x w]B8}j���t�RR stI 7�sA$j$�kD Vt sAR��s{�$Bt $R

T {B8}j���� $P �s{Y RBjZ�$Bt BP �Y� sAR��s{� I�R{�$}�$Bt {B%��R s� j�sR� Bt� BP
�Y� ��BZtI RBjZ�$BtR�

T R�sAj�� $P �Y� sAR��s{� RBjZ�$BtR ��8s$t �Y� Rs8� PB� ��stRPB�8s�$BtR BP
��BZtI I�R{�$}�$BtR �Ys� IB tB� {Yst�� �Y� ��BZtI RBjZ�$BtR�

_�B}BR$�$Bt n wyt{B8}j���t�RRD VAR��s{� ��sRBt$t� 8��YBIR s��� $t ��t��sj�
tB� {B8}j���� $��� �Y��� �-$R� sAR��s{� RBjZ�$BtR bY${Y Ys%� tB ��BZtI {BZt���}s��
w{sjj�I XR}Z�$BZR" RBjZ�$BtRD�

3B� �Y� {sR� BP IB8s$t sAR��s{�$BtR� �Y� ��sRBt PB� $t{B8}j���t�RR $R �Y�
R�j�{�$Bt }�BAj�8 w>iiM;� 7���(� �Z$�;HD� y� I�tB��R �Y� Ps{� �Ys� ��{Yt$JZ�R PB�
��sRBt$t� b$�Y sAR��s{�$BtR {sttB� �tPB�{� {BY���t� R�j�{�$Bt BP �j�8�t�R P�B8
�Y� AsR� IB8s$t PB� 8Zj�$}j� B{{Z���t{�R BP �Y� Rs8� %s�$sAj� $t s JZsj$�s�$%�
��}��R�t�s�$Bt�
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_�B}BR$�$Bt ; wytR�sA$j$�kD VAR��s{� ��sRBt$t� 8��YBIR s��� $t ��t��sj� tB�
R�sAj��

�B�� R}�{$h{sjjk� IB8s$t sAR��s{�$BtR b$�Y s ht$�� tZ8A�� BP %sjZ�R IB tB�
}��R��%� �Y� sRRB{$s�$%$�k BP s�$�Y8��${ B}��s�B�R RZ{Y sR sII$�$Bt B� 8Zj�$}j$T
{s�$Bt� �-{�}� PB� �Y� IB8s$t }s��$�$Bt {B���R}BtI$t� �B R$�t sAR��s{�$Bt� qY$R
$8}j$�R �Ys� sAR��s{�$BtR s�� $t ��t��sj tB� R�sAj� b$�Y ��R}�{� �B ��stRPB�8s�$BtR
�Ys� {Yst�� �Y� B�I�� $t bY${Y s�$�Y8��${ B}��s�B�R s�� s}}j$�I� qY� js���� }B$t�
$R �Y� PBZtIs�$Bt PB� s}}�Bs{Y�R �Ys� ��stRPB�8 A�Ys%$B� I�R{�$}�$BtR s� �Y� j�%�j
BP �Y� ��BZtI ��}��R�t�s�$Bt A�PB�� s}}jk$t� sAR��s{�$BtR� 3B� $tR�st{�� �Y� $I�s
$t >G$j�1H $R �B }��PB�8 s Rk8ABj${ ��PB�8Zjs�$Bt BP s�$�Y8��${ {BtR��s$t�R RZ{Y
�Ys� �Y� R�j�{�$Bt }�BAj�8 $R I$8$t$RY�I wR�� R�{�$BtR ;�x�x stI ��dD�

;�x +Zsj$�s�$%� �BI�jR sR _s�R$8Bt$BZR VAR��s{�$BtR

qY� ��JZ$��8�t�R BZ�j$t�I $t R�{�$Bt ;�1 8B�$%s�� �B Ys%� I�R{�$}�$BtR BP R��R
BP R�s��R �Ys� {B%�� sjj }YkR${sjjk }BRR$Aj� R$�Zs�$BtR stI �Ys� s�� sR {Bt{$R� sR
}BRR$Aj� b$�Y ��R}�{� �B �Y� }Z�}BR� BP 8BI�jTAsR�I }�BAj�8 RBj%$t�� qY$R j�sI �B
�Y� I�%�jB}8�t� BP JZsj$�s�$%� 8BI�j$t� 8��YBIR w>GI��(H� >37�1HD� bY${Y s$8
s� {B%��$t� {jsRR�R BP A�Ys%$B�R �Y�BZ�Y {B8}Z�s�$Btsj 8��YBIR� ��4�{�$t� Btjk
�Y� �RR�t�$sj w$��� �Y� R$�t$h{st�D I$R�$t{�$BtR� +Zsj$�s�$%� 8BI�j$t� �8����I
}�$8s�$jk P�B8 {B88BtTR�tR� ��sRBt$t� sABZ� �Y� }YkR${sj bB�jI� qYZR� $� bsR
B�$�$tsjjk ���8�I JZsj$�s�$%� }YkR${R B� ts$%� }YkR${R w><sk�(HD�

7BZtIt�RR I�8stIR �Ys� A�Ys%$B� 8BI�jR Ys%� �B I�R{�$A� {jsRR�R BP A�Ys%$B�R
�Ys� {B%�� sjj }YkR${sj A�Ys%$B�R BP �Y� I�%${� s� YstI� _s�R$8Btk BP A�Ys%$B�
8BI�jR I�8stIR �Ys� A�Ys%$B� 8BI�jR s�� sAR��s{��I �tBZ�Y �B $t{jZI� Btjk
$tPB�8s�$Bt �Ys� $R ��j�%st� �B �Y� {Bt��-� BP �Y� }�BAj�8 RBj%$t� �sR,�

<�t{�� JZsj$�s�$%� 8BI�j$t� {st A� {Ys�s{���$9�I sR �Y� }�BAj�8 BP htI$t� s
j�%�j BP sAR��s{�$Bt �Ys� R$8}j$h�R sR 8Z{Y sR }BRR$Aj�� AZ� IB�R tB� B%��R$8}j$Pk�
WBb �Ys� b� Ys%� {Ys�s{���$9�I �Y� �Bsj BP JZsj$�s�$%� 8BI�j$t�� �Y� JZ�R�$Bt $R
YBb b� {st BA�s$t JZsj$�s�$%� 8BI�jR $t s I�ht�I B� �%�t sZ�B8s��I bsk� yt
�Y� PBjjBb$t�� b� ��%$�b %s�$BZR s}}�Bs{Y�R �Ys� {st A� PBZtI $t �Y� j$���s�Z���

;�x�d VZ�B8s��I �BI�j$t� �Y�BZ�Y �BI�j 7�j�{�$Bt

!t� BP �Y� h�R� s}}�Bs{Y�R �B sZ�B8s��I 8BI�j$t� {BtR$R�R BP R�j�{�$t� st sI�T
JZs�� 8BI�j P�B8 s R�� BP {stI$Is�� 8BI�jR� qY� }�$t{$}j� BP sZ�B8s��I 8BIT
�j$t� �Y�BZ�Y 8BI�j R�j�{�$Bt $R �B Ys%� s h-�I Y$��s�{Yk BP 8BI�jR �B {YBBR�
P�B8� es{Y �j�8�t� BP �Y� Y$��s�{Yk {BtR$R�R BP s {B8}j��� w$���� sj��sIk {B8T
}BR�ID 8BI�j BP �Y� I�%${� �Ys� {s}�Z��R $�R A�Ys%$B� s� s }��TI�ht�I j�%�j BP
sAR��s{�$Bt� qY� 8BI�j s� �s{Y sAR��s{�$Bt j�%�j 8ZR� A� }�B%$I�I Ak �Y� ZR���

qY� AsR${ $I�s $R �Y�t �B R�s�� �Y� }�BAj�8 RBj%$t� }�B{�RR b$�Y �Y� R$8}j�R�
w$���� 8BR� sAR��s{�D 8BI�j� stI �B Rb$�{Y �B s 8B�� {B8}j${s��I w$��� 8B�� ht�T
��s$t�ID 8BI�j Btjk $P t�{�RRs�k� VIIst,$ �� sj� w>V]_�dHD I�R{�$A� st $tR�st{�
BP �Y$R 8��YBI bY��� �Y� R}s{� BP 8BI�jR $R ��}��R�t��I sR s ��s}Y� qY� tBI�R
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BP �Y� ��s}Y {B���R}BtI �B 8BI�jR� bY$j� �Y� �I��R BP �Y� ��s}Y {B���R}BtI
�B sAR��s{�$BtR �Ys� s�� s}}j$�I $t �B$t� P�B8 Bt� 8BI�j �B �Y� B�Y��� 7��ZRR
w>7���1sHD I�R{�$A�R s R$8$js� s}}�Bs{Y �Ys� $R �s$jB��I �B �Y� I$s�tBR�${ }�BAj�8
RBj%$t� }�B{�RR� qY�R� s}}�Bs{Y�R Ys%� $t {B88Bt �Ys� �Y� R}s{� BP 8BI�jR YsR
�B A� }��TI�ht�I stI �-}j${$�jk ��}��R�t��I� qY� R��s���$�R �tsAj� �B {YBBR� s
RZ$�sAj� 8BI�j s8Bt� s R�� BP A�Ys%$B� 8BI�jR� AZ� IB tB� }�B%$I� s 8�stR �B
{BtR��Z{� �Y�R� 8BI�jR sZ�B8s�${sjjk� qY� sI�JZs{k BP st sAR��s{�$Bt j�%�j $R
I�ht�I $8}j${$�jk Ak �Y� {Bt��Bj R��s���k �Ys� I�ht�R YBb �B Rb$�{Y P�B8 Bt�
8BI�j �B stB�Y�� stI �Y� �$%�t }�BAj�8 �B A� RBj%�I�

;�x�1 VZ�B8s��I �BI�j$t� �Y�BZ�Y �BI�j ]B8}BR$�$Bt

VZ�B8s��I 8BI�j$t� �Y�BZ�Y 8BI�j {B8}BR$�$Bt s%B$IR �Y� t��I BP Ys%$t� �B
��}��R�t� �Y� R}s{� BP }BRR$Aj� 8BI�jR �-}j${$�jk� stI P���R �Y� ZR�� P�B8 �Y�
AZ�I�t BP I�ht$t� �Y� 8BI�jR s }�$B�$� ytR��sI BP R�j�{�$t� st sI�JZs�� 8BI�j
BP s {B8}j��� I�%${�� $� s$8R s� {B8}BR$t� $� P�B8 s R�� BP 8BI�j P�s�8�t�R PB�
�s{Y {B8}Bt�t� �k}��

 �{sZR� �Y� R�s�{Y R}s{� PB� }BRR$Aj� {B8A$ts�$BtR BP 8BI�j P�s�8�t�R $R
8Z{Y js���� {B8}s��I �B �Y� R�j�{�$Bt BP st sj��sIk {B8}BR�I 8BI�j� sZ�B8s��I
��t��s�$Bt BP 8BI�jR �Y�BZ�Y {B8}BR$�$Bt ��JZ$��R �B Ys%� st �-}j${$� tB�$Bt BP
�Y� �sR, �Y� 8BI�j $R ZR�I PB� $t B�I�� �B �Z$I� �Y� R�s�{Y� qY$R �sR, $R �-}��RR�I
$t �Y� PB�8 BP s ZR�� JZ��k �Ys� t��IR �B A� stRb���I AsR�I Bt s R��Z{�Z�sj
I�R{�$}�$Bt BP �Y� I�%${� stI s j$A�s�k BP 8BI�j P�s�8�t�R�

3sj,�tYs$t�� stI 3B�AZR w>33�1HD I�R{�$A� st $tR�st{� BP �Y$R s}}�Bs{Y� ZRT
$t� st Vq�7TAsR�I 8�{Yst$R8 $t B�I�� �B $I�t�$Pk {jsRR�R BP 8BI�j P�s�8�t�R
PB� s {B8}Bt�t� �Ys� s�� I��8�I ��j�%st� �B �Y� ZR�� JZ��k� i${,�j stI _B����
w>i_�;HD sR b�jj sR ybsRs,$ w>yN�xHD ZR� sZ�B8s��I 8BI�j {B8}BR$�$Bt �B {BtT
R��Z{� s 8BI�j PB� stRb��$t� JZ�R�$BtR {Bt{��t$t� �Y� JZsj$�s�$%� A�Ys%$B� BP
s RkR��8 B%�� �$8�� Wsks, w>WFV�1� Wsk�xHD I�R{�$A�R �Y� sZ�B8s��I {B8}BT
R$�$Bt BP s 8BI�j $t B�I�� �B stRb�� JZ��$�R sABZ� �Y� {sZRsj ��js�$BtRY$} BP
%s�$sAj�R� Wsks, sjRB RYBbR �Ys� �Y� ��t��sj �sR, BP {BtR��Z{�$t� st sI�JZs��
8BI�j �Y�BZ�Y {B8}BR$�$Bt $R $t��s{�sAj�� <Bb�%��� $P �Y� R��R BP 8BI�j P�s�T
8�t�R PB� s {B8}Bt�t� s�� B��st$9�I $t�B {jsRR�R� RZ{Y �Ys� �j�8�t�R BP I$&���t�
{jsRR�R s�� 8Z�Zsjjk �-{jZR$%�� $� $R RYBbt �Ys� �Y� R�s�{Y {st A� I�{B8}BR�I
$t�B $tI�}�tI�t� RZA}�BAj�8R stI� Y�t{�� $� A�{B8�R ��s{�sAj��

VZ�B8s��I 8BI�j$t� �Y�BZ�Y 8BI�j {B8}BR$�$Bt ��JZ$��R �B Ys%� s j$A�s�k
BP }��TI�ht�I {jsRR�R BP 8BI�j P�s�8�t�R PB� �Y� {B8}Bt�t� �k}�R�  �{sZR� $� $R
I$^{Zj� �B R}�{$Pk 8BI�j P�s�8�t�R s }�$B�$ �Ys� b$jj {B8A$t� b$�Y �s{Y B�Y�� $t s
{BY���t� bsk� $� $R I$^{Zj� �B �$%� �Zs�st���R Bt �Y� BZ�{B8� BP �Y� {B8}BR$�$Bt
R��}� yt }s��${Zjs�� $� {st $t ��t��sj tB� A� �tRZ��I �Ys� �Y� {B8}BR�I 8BI�j
$R s RBZtI sAR��s{�$Bt� ytR��sI� Y�Z�$R�${ R��s���$�R Ys%� �B A� ZR�I $t B�I��
�B {YBBR� RZ$�sAj� 8BI�j P�s�8�t�R� 3B� $tR�st{�� $� {sttB� A� �Zs�st���I �Ys�
�Y� I�%${� 8BI�j ��RZj�$t� P�B8 �Y� 8��YBI I�R{�$A�I $t >Wsk�xH $tI��I sjjBbR
�B I��$%� �Y� 8BR� }s�R$8Bt$BZR {sZRsj �-}jsts�$Bt BP $�R A�Ys%$B�� 7$8$js�jk�
�Y� s}}�Bs{Y I�R{�$A�I $t >i_�;H IB�R tB� }�B%$I� �Zs�st���R BP RBZtIt�RR B�
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R$8}j${$�k BP �Y� 8BI�j� VtB�Y�� }�BAj�8 $R �Ys� R$t{� �Y� 8BI�j $R {B8}BR�I
��js�$%� �B s R$t�j� JZ��k Btjk� $� b$jj A� �s�Y�� R}�{$h{ stI �YZR I$^{Zj� �B sIs}�
�B s 8BI$h�I �sR,�

;�x�n VZ�B8s��I �BI�j$t� �Y�BZ�Y �BI�j q�stRPB�8s�$Bt

VZ�B8s��I 8BI�j$t� �Y�BZ�Y 8BI�j ��stRPB�8s�$Bt ��$�R �B s%B$I RB8� BP �Y�R�
}�BAj�8R Ak 8s,$t� �Y� sAR��s{�$Bt R��} 8B�� �-}j${$�� GY$j� sZ�B8s��I 8BIT
�j$t� �Y�BZ�Y 8BI�j {B8}BR$�$Bt B&��R Btjk �bB B}�$BtR PB� s 8BI�j P�s�8�t�
w$� {st �$�Y�� A� $t{jZI�I $t �Y� A�Ys%$B� 8BI�j B� tB�D� �Y� $I�s BP sZ�B8s��I
8BI�j$t� �Y�BZ�Y 8BI�j ��stRPB�8s�$Bt $R �B I�%$R� s R�� BP sAR��s{�$Bt B}��s�B�R
�Ys� sZ�B8s�${sjjk ��stRPB�8 8BI�j P�s�8�t�R wstI �YZR 8BI�jR �Ys� Ys%� A��t
{B8}BR�I �Y���BPD �B I$&���t� j�%�jR BP ��}��R�t�s�$Bt� qY� ��}�s��I s}}j${s�$Bt
BP �Y� sAR��s{�$Bt B}��s�B�R �Y�t k$�jIR s Y$��s�{Yk BP 8BI�j sAR��s{�$BtR� yt
��t��sj� �Y� ��RZj� I�}�tIR Bt �Y� R}�{$h{ R�JZ�t{� $t bY${Y �Y� B}��s�B�R s��
s}}j$�I� 7BZtIt�RR BP �Y� sAR��s{�$Bt {st A� �tRZ��I Ak {s��PZjjk I�R$�t$t� �Y�
sAR��s{�$Bt B}��s�B�R� 7$t{� �Y$R {st A� I$^{Zj� $t ��t��sj� �Y� I�%$R�I B}��s�B�R
s�� BP��t R}�{$h{ �B s }s��${Zjs� s}}j${s�$Bt IB8s$t�

3B� $tR�st{�� �sZRR w>�sZ�MHD stI istBt w>ist�MHD I�R{�$A� 8BI�j ��stRT
PB�8s�$Bt PB� s R}�{$h{ R�� BP {B8}Bt�t� �k}�R �Ys� B{{Z�R $t �Y� IB8s$t BP
�j�{��${sj {$�{Z$�R� 7��ZRR stI <�jj�� w>7<�MH I�R{�$A� �Y� sZ�B8s��I ��stRPB�8sT
�$Bt BP }�B{�RRTB�$�t��I 8BI�jR $t �Y� {Bt��-� BP �{BjB�${sj IB8s$tR�

�BI�j ��stRPB�8s�$Bt {st }�B%$I� s {j�s��� R�8st�${R �Yst 8BI�j {B8}BR$T
�$Bt� stI B&��R s R�$jj 8B�� 4�-$Aj� s}}�Bs{Y �Yst �Y� R�j�{�$Bt B� {B8}BR$�$Bt
BP }��TI�ht�I 8BI�jR B� P�s�8�t�R� <Bb�%��� �Y� 8�t�$Bt�I s}}�Bs{Y�R js{, s
tB�$Bt BP sI�JZs{k BP s j�%�j BP sAR��s{�$Bt� qY��� $R tB {�$���$Bt �B I�{$I� bY�t
�Y� s}}j${s�$Bt BP �Y� ��stRPB�8s�$Bt B}��s�B�R RYBZjI A� R�B}}�I� ]BtR�JZ�t�jk�
�Y� 8BI�j b$jj A� sAR��s{��I `ZR� sR 8Z{Y sR }BRR$Aj�� $��� sR jBt� sR Bt� BP �Y�
B}��s�B�R $R s}}j${sAj�� q�stRPB�8s�$Bt stI {B8}BR$�$Bt {st sjRB A� {B8A$t�I
b$�Y �s{Y B�Y�� $t B�I�� �B PZ��Y�� ��stRPB�8 s 8BI�j �Ys� YsR A��t sZ�B8s�$T
{sjjk {B8}BR�I� >Wsk�xH $R st �-s8}j� BP RZ{Y s {B8A$t�I s}}�Bs{Y bY��� h�R�
s 8BI�j $R {B8}BR�I �Ys� {Bt�s$tR A�Ys%$B�sj ,tBbj�I�� ��j�%st� PB� s JZ��k�
stI �Y�t A�{B8�R R$8}j$h�I Ak RZAR�$�Z�$t� 8BI�j P�s�8�t�R b$�Y R$8}j�� Bt�R�
PBjjBb$t� s R$8}j${$�k B�I�� �Ys� $R }��I�ht�I $t �Y� 8BI�j P�s�8�t� {jsRR�

;�x�; i�sRBt$t� sABZ� i�j�%st{k

V }�BAj�8 b$�Y �Y� s}}�Bs{Y�R I�R{�$A�I $t �Y� R�{�$BtR sAB%� $R �Ys� �Y� ��j�T
%st{k BP P�s�Z��R B� I$R�$t{�$BtR b$�Y$t �Y� 8BI�j $R AZ$j� $t�B �Y� {Bt��Bj R�JZ�t{�
BP �Y� 8BI�j$t� RkR��8� qY$R YsR 8B�$%s��I s tZ8A�� BP s}}�Bs{Y�R �Ys� s$8 s�
��sRBt$t� �-}j${$�jk sABZ� ��j�%st{k stI }s�R$8Btk w>Ny��1HD�

qB sII��RR �Y� }�BAj�8 BP I��$%$t� }s�R$8Bt$BZR I�R{�$}�$BtR �Ys� RZ}}��RR
Ztt�{�RRs�k I��s$j� is$8st >is$�dH I�R{�$A�R st s}}�Bs{Y �Ys� $R AsR�I Bt B�I��T
BPT8s�t$�ZI� ��sRBt$t�� qY� $I�s $R �B I�ht� st sAR��s{�$Bt BP IB8s$t %sjZ�R
�Ys� sjjBbR �B PB{ZR Bt R$�t$h{st� 8s�t$�ZI�R Btjk� y� {BtR$R�R BP s R�� BP jB{sj
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�Zj�R �Ys� I�R{�$A� YBb B�I��R BP 8s�t$�ZI� v stI �YZR XR$�t$h{st{�" v }�B}T
s�s��R� qY$R sjjBbR �B I�sb {Bt{jZR$BtR j$,� �Y� PBjjBb$t�U $8s�$t� st BA`�{� Ed

b$�Y s %��k js��� 8sRR Y$��$t� st BA`�{� E1 b$�Y s %��k R8sjj 8sRR Y�sITBt�
yP Ed stI E1 YsI s R$8$js� %�jB{$�k }�$B� �B �Y� {Bjj$R$Bt� �Y�t �Y� %�jB{$�k BP
�Y� �bB BA`�{�R sP���bs�IR b$jj A� R$8$js� �B �Y� $t$�$sj %�jB{$�k BP BA`�{� Ed�
<Bb�%��� �Y� �Zj�R I�R{�$A�I $t >is$�dH js{, s �$�B�BZR 8s�Y�8s�${sj AsR$R� $t
�Y� R�tR� �Ys� R$�t$h{st{� $R I�ht�I Btjk jB{sjjk� VR s {BtR�JZ�t{�� �Y� ��RZj�$t�
sAR��s{�$Bt $R tB� RBZtI� 3B� $tR�st{�� �Y� �Zj�R IB tB� {B%�� �Y� {sR� bY���
s js��� tZ8A�� BP jB{sjjk $tR$�t$h{st� �&�{�R htsjjk RZ8 Z} �B s R$�t$h{st� �PT
P�{�� <Bb�%��� is$8st:R s}}�Bs{Y {st A� R��t sR Bt� BP �Y� �s�j$�R� s}}�Bs{Y�R
�B ��sRBt �-}j${$�jk sABZ� ��j�%st{k $t �Y� {Bt��-� BP }YkR${sj RkR��8R� Wsks,
w>Wsk�xHD }��R�t�R s %s�$st� BP �Y$R s}}�Bs{Y �Ys� YsR s 8B�� PB�8sjjk I�ht�I
R�8st�${R AsR�I Bt jB�s�$�Y8${ R{sj�R�

ybsRs,$ w>ybs�1HD stI �Z$}��R w>�Z$�;HD I�R{�$A� st s}}�Bs{Y PB� ��sRBt$t�
sABZ� ��j�%st{k $t �Y� {Bt��-� BP ��8}B�sj A�Ys%$B�R� qY$R RBT{sjj�I �$8�TR{sj�
sAR��s{�$Bt $R AsR�I Bt {jsRR$Pk$t� Ikts8${ A�Ys%$B�R $t�B }��I�ht�I {s���B�$�R
RZ{Y sR $tR�st�st�BZR� PsR�� stI RjBb� bY${Y {st A� sRRB{$s��I b$�Y �$8� R{sj�R BP
R�{BtIR� 8$tZ��R� stI IskR� ��R}�{�$%�jk� qY� AsR${ $I�s $R �Ys� IZ�$t� ��sRBt$t�
s� s }s��${js� �$8� R{sj�� �Y� A�Ys%$B�R s� PsR��� �$8� R{sj�R {st A� 8BI�j�I sR
$tR�st�st�BZR� bY$j� �Y� A�Ys%$B�R s� RjBb�� �$8� R{sj�R {st A� t��j�{��I $t �Y�
8BI�j� <Bb�%��� �Y� R{B}� BP �Y$R s }�$B�$ I�ht$�$Bt BP ��j�%st{� $R j$8$��I� yt
��t��sj� bY��Y�� B� tB� s A�Ys%$B� RYBZjI A� 8BI�j�I sR $tR�st�st�BZR {sttB�
A� I�{$I�I s }�$B�$� sR $� I�}�tIR Bt �Y� $t���s{�$BtR B{{Z�$t� $t �Y� }s��${Zjs�
8BI�j� �Y� BAR��%sA$j$�k BP %s�$sAj�R� stI �Y� ��sRBt$t� �BsjR $t ���8R BP �Y�
JZ�R�$BtR �Ys� t��I �B A� stRb���I b$�Y �Y� 8BI�j� ybsRs,$ w>y37L�xHD ��ht�R �Y�
s}}�Bs{Y Ak j$t,$t� �Y� tB�$Bt BP $tR�st�st�BZR %R� tBtT$tR�st�st�BZR {Yst��R
�B 8�sRZ�sA$j$�k BP IZ�s�$BtR� ZR$t� s {sj{ZjZR BP Yk}��T��sjR �Ys� $R R$8$js� �B
B�I��TBPT8s�t$�ZI� ��sRBt$t��

;�x�x <kA�$I Vj��A�sR

q�stRPB�8s�$BtR BP A�Ys%$B� 8BI�jR �Ys� IB tB� s&�{� �Y� R�� BP RBjZ�$BtR Bt �Y�
��BZtI j�%�j BP ��}��R�t�s�$Bt {st $t{��sR� �Y� R�� BP RBjZ�$BtR Bt �Y� sAR��s{�
j�%�j wR�� R�{�$Bt ;�;�dD� qYZR� sITYB{ sAR��s{�$Bt BP 8s�Y�8s�${sj �-}��RR$BtR
{st j�sI �B B%��TsAR��s{�$Bt $t �Y� R�tR� �Ys� s}}jk$t� RZ$�sAj� ��stRPB�8s�$BtR
�B �Y� �-}��RR$BtR A�PB�� sAR��s{�$t� �Y�8 {st k$�jI s �$�Y��� R�� BP RBjZ�$BtR�
 sR�I Bt �Y$R BAR��%s�$Bt� G$jj$s8R w>G$j�1HD I�ht�R s RBT{sjj�I YkA�$I sj��A�s
PB� sZ�B8s��I sAR��s{�$Bt� qY� $I�s BP �Y� RkR��8�yWy�V� I�R{�$A�I $t >G$j�1H�
$R �B {B8A$t� s Rk8ABj${ w��sjT%sjZ�ID ��}��R�t�s�$Bt BP s A�Ys%$B� 8BI�j b$�Y
R$�t sAR��s{�$Bt� VAR��s{�$t� �Y� IB8s$tR BP %s�$sAj�R �B R$�tR R$8}j$h�R �Y�
Rk8ABj${ 8st$}Zjs�$Bt BP 8s�Y�8s�${sj �-}��RR$BtR {BtR$I��sAjk� yt �yWy�V�
RY$P�$t� �B �Y� sAR��s{�$Bt j�%�j BP R$�tR $R }BR�}Bt�I Zt�$j �Y� A�Ys%$B� 8BI�j YsR
ZtI���Bt� s R�JZ�t{� BP Rk8ABj${ 8st$}Zjs�$BtR �Ys� ��stRPB�8 $�R �JZs�$BtR �B s
Zt$JZ� tB�8sj PB�8� qY� tB�8sj PB�8 �j$8$ts��R �Y� B{{Z���t{� BP �Y� R�j�{�$Bt
}�BAj�8� Y�t{� �yWy�V s%B$IR }�BAj�8R {sZR�I Ak $tR�sA$j$�k BP sAR��s{�$BtR�
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G$jj$s8R: s}}�Bs{Y �YZR {s}�Z��R �Y� $I�s BP BA�s$t$t� v R�s��$t� P�B8 s AsR�
8BI�j v B}�$8sj $tPB�8s�$Bt b$�Y ��R}�{� �B s �s�����I j�%�j BP I$R�$t{�$BtR�
$t �Y$R {sR�� �Y� R$�tR BP �Y� %s�$sAj�R� !t �Y� B�Y�� YstI� �Y� s}}�Bs{Y $R
{B8}Z�s�$Btsjjk I�8stI$t� IZ� �B �Y� $t%Bj%�I Rk8ABj${ ��sRBt$t�� �yWy�V
$R tB� {Bt{��t�I b$�Y �Y� {Bt{�}�Zsj jsk�� BP 8BI�jR� stI �Y� R}�{$h{ IB8s$t
sAR��s{�$Bt �B R$�tR $R Ys�ITb$��I $t�B �Y� R�� BP ��stRPB�8s�$Bt �Zj�R I�ht$t�
�Y� YkA�$I sj��A�s�

;�E i�js��I 3$�jIR

yt �Y� PBjjBb$t� R�{�$BtR� b� }�B%$I� s RZ�%�k BP I$&���t� s}}�Bs{Y�R �B sAR��s{T
�$Bt P�B8 ��js��I h�jIR� PB{ZR$t� }s��${Zjs�jk Bt IB8s$t sAR��s{�$Bt�

;�E�d VAR��s{�$Bt $t ]BtR��s$t� 7s�$RPs{�$Bt

VAR��s{�$Bt� �YBZ�Y s PZtIs8�t�sj stI }Bb��PZj $I�s� YsR ��{�$%�I Btjk j$8$��I
$t����R� $t �Y� s��s BP {BtR��s$t� Rs�$RPs{�$Bt� qY� 8B�$%s�$Bt �B ZR� sAR��s{�$Bt
$t {BtR��s$t� Rs�$RPs{�$Bt �8����I }�$8s�$jk P�B8 $�R ZR� �B R$8}j$Pk stI �Z$I�
�Y� RBjZ�$Bt }�B{�RR� qY� $I�s $R �Ys� �$%�t s {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8 h
�B A� RBj%�I� $� {st A� ��stRPB�8�I $t�B s R$8}j�� }�BAj�8 h I RZ{Y �Ys� h I {st A�
8B�� �sR$jk RBj%�I �Yst h � 7Bj%$t� h I �Y�t {st }�B%$I� ,tBbj�I�� �Ys� 8s,�R �Y�
RZAR�JZ�t� R�s�{Y PB� s RBjZ�$Bt �B �Y� B�$�$tsj }�BAj�8 h �sR$��� q�{Yt$JZ�R PB�
��stRPB�8s�$Bt BP {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8R �$�Y�� $t%Bj%� �Y� sAR��s{�$Bt
BP %s�$sAj�R� �Y� sAR��s{�$Bt BP %sjZ�R� B� �Y� sAR��s{�$Bt BP ��js�$BtR�

yt���{Yst��sA$j$�k w>3���dHD $R st �-s8}j� PB� {BtR��s$t� sAR��s{�$Bt AsR�I Bt
�Y� sAR��s{�$Bt BP IB8s$t %sjZ�R� y� {s}�Z��R �Y� $I�s BP I$R�$t{�$BtR A��b��t
%sjZ�R $t s {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8 A�$t� ��IZtIst�� qbB %sjZ�R s��
$t���{Yst��sAj� $P �-{Yst�$t� Bt� PB� stB�Y�� $t stk RBjZ�$Bt BP s {BtR��s$t�
Rs�$RPs{�$Bt }�BAj�8 }�BIZ{�R stB�Y�� RBjZ�$Bt� qY� I�ht$�$Bt A�jBb $R sIs}��I
P�B8 >3���dHU

*�ht$�$Bt 1E w3Zjj yt���{Yst��sA$j$�kD N�� pd, p1, 3 3 3 pE A� s R�� BP ��jsT
�$BtR b$�Y %s�$sAj�R 8 ) w8d, 81, 3 3 3 , 8zD stI RBjZ�$Bt C5Uw8D ) pd �Y p1 �Y 3 3 3 �Y
pE� qbB %sjZ�R 8yqd� 8yq1 ; ;5-w87D s�� PZjjk $t���{Yst��sAj� $& �%��k �Z}j�
BP C5Uw8D bY${Y {Bt�s$tR 8yqd ��8s$tR s RBjZ�$Bt bY�t 8yqd $R RZAR�$�Z��I PB�
8yq1� stI �%��k �Z}j� BP C5Uw8D bY${Y {Bt�s$tR 8yq1 ��8s$tR s RBjZ�$Bt bY�t
8yq1 $R RZAR�$�Z��I PB� 8yqd�

yP �bB %sjZ�R 8yqd� 8yq1 s�� PZjjk $t���{Yst��sAj�� �Y� Btjk I$&���t{� $t �Y� RZAT
R��R BP RBjZ�$BtR $t%Bj%$t� 8yqd stI 8yq1 s�� 8yqd stI 8yq1 �Y�8R�j%�R� qY���PB���
R��R BP PZjjk $t���{Yst��sAj� %sjZ�R {st A� ��}js{�I Ak Bt� 8��sT%sjZ�� b$�YBZ�
jBR$t� stk RBjZ�$BtR� qY� R��R BP PZjjk $t���{Yst��sAj� %sjZ�R� $��� �Y� 8��sT%sjZ�R�
PB�8 �JZ$%sj�t{� {jsRR�R� <�t{�� $� $R Btjk t�{�RRs�k �B ���s$t �Y� 8��sT%sjZ�R $t
;5- w87D $tR��sI BP �Y� %sjZ�R �Ys� {BtR�$�Z�� �Y�8� VR s {BtR�JZ�t{�� �Y� IBT
8s$t R$9� BP �Y� }�BAj�8 {st A� ��IZ{�I� i�}js{$t� PZjjk $t���{Yst��sAj� %sjZ�R
Ak s R$t�j� t�b IB8s$t %sjZ� {B���R}BtIR �B s R}�{$sj {sR� BP IB8s$t sAR��s{�$BtU
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3$�Z�� ;�1U *B8s$t sAR��s{�$Bt {B���R}BtI$t� �B PZjj $t���{Yst��sA$j$�k

*�ht$�$Bt 1� wyt���{Yst��sA$j$�k sR *B8s$t VAR��s{�$BtD 3B� s ��js�$Bt
pw8D� �Y� IB8s$t sAR��s{�$Bt +A{,p {B���R}BtI$t� �B PZjj $t���{Yst��sA$j$�k $R I�T
ht�I Ak �Y� IB8s$t }s��$�$BtR $7 ) \h7,d, h7,1, 3 3 3 , h7,>i �$%�t sR

8yqd, 8yq1 ; h7,i 3 �8~\87iw�87)8yqdwpDD ) �8~\87iw�87)8yq1wpDD3

yt +A{,p� �bB %sjZ�R 8yqd, 8yq1 s}}�s� $t �Y� Rs8� }s��$�$Bt �j�8�t� $P stI
Btjk $P �Y�k A�jBt� �B �Z}j�R BP �Y� ��js�$Bt �Ys� I$&�� Btjk $t �Y� %sjZ� PB� %s�$sAj�
87� stI s�� �JZsj PB� sjj �Y� B�Y�� %s�$sAj�R� p�s}Y${sjjk� �Y$R 8�stR �Ys� �Z}j�R
$t%Bj%$t� 8yqd, 8yq1 PB�8 s ��{�st�Zjs� XAjB{,"� qY$R $R $jjZR��s��I Ak h�Z�� ;�1�

>3���dH sjRB I�ht�R s jB{sj PB�8 BP $t���{Yst��sA$j$�k� {sjj�I t�$�YAB�YBBI
$t���{Yst��sA$j$�k� PB� A$ts�k {BtR��s$t�RU

*�ht$�$Bt 1M wW�$�YAB�YBBI yt���{Yst��sA$j$�kD N�� pd, p1, 3 3 3 pE A� s
R�� BP A$ts�k ��js�$BtR b$�Y %s�$sAj�R 8 ) w8d, 81, 3 3 3 , 8zD� qbB %sjZ�R 8yqd� 8yq1 ;
;5-w87D s�� t�$�YAB�YBBI $t���{Yst��sAj� $& PB� �%��k ��js�$Bt pi $t%Bj%$t� 87�

\8yq/w8yqd, 8yqD ; pii ) \8yq/w8yq1, 8yqD ; pii3
W�$�YAB�YBBI $t���{Yst��sA$j$�k $R s RZ^{$�t�� AZ� tB� t�{�RRs�k� {BtI$�$Bt

PB� PZjj $t���{Yst��sA$j$�k� 7��R BP %sjZ�R �Ys� s�� t�$�YAB�YBBI $t���{Yst��sAj�
{st A� I����8$t�I $t }BjktB8$sj �$8�� W�$�YAB�YBBI $t���{Yst��sA$j$�k stI
PZjj $t���{Yst��sA$j$�k s�� R}�{$sj {sR�R BP ,T$t���{Yst��sA$j$�k w>3���dHD� bY���
> � d � z� G$�Y �Y$R ��t��sj$9�I tB�$Bt� 1T$t���{Yst��sA$j$�k $R �JZ$%sj�t� �B
t�$�YAB�YBBI $t���{Yst��sA$j$�k� stI zT$t���{Yst��sA$j$�k $R �JZ$%sj�t� �B PZjj $tT
���{Yst��sA$j$�k� >3���dH sjRB I�R{�$A�R YBb $t���{Yst��sA$j$�k BP %sjZ�R {st A�
{B8}Z��I ZR$t� s Is�s R��Z{�Z�� {sjj�I I$R{�$8$ts�$Bt ����� >]W�MH �-��tIR �Y$R
}�B{�IZ�� b$�Y �Y� �Bsj �B jB{sj$9� $tI�}�tI�t� RZA}�BAj�8R $t s {BtR��s$t� Rs�T
$RPs{�$Bt }�BAj�8� ]YBZ�$�k stI WBZA$� sjRB RYBb �Ys� PB� s R}�{$sj {jsRR BP
{BtR��s$t�R �-}��RR$t� 8Z�Zsj �-{jZR$Bt A��b��t %sjZ�R� $t���{Yst��sA$j$�k {B�T
��R}BtIR �B s I�{B8}BR$�$Bt BP �Y� B�$�$tsj {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8 $t�B
jB{sjjk $tI�}�tI�t� RZA}�BAj�8R� >37�xH ZR�R t�$�YAB�YBBI $t���{Yst��sA$j$�k
$t B�I�� �B RZ}}B�� sAR��s{�$Bt stI ��PB�8Zjs�$Bt $t �Y� }�B{�RR BP {BtR��s$t�
Rs�$RPs{�$Bt� >G3��H I�R{�$A�R st $���s�$%� sAR��s{�$Bt 8��YBI PB� {BtR��s$t�
Rs�$RPs{�$Bt }�BAj�8R �Ys� $R AsR�I Bt jB{sj $t���{Yst��sA$j$�k�
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]Bt{�}�Zsjjk� jB{sj PB�8R BP $t���{Yst��sA$j$�k {st A� %$�b�I sR {B8}j�8�t�T
$t� jB{sj {BtR��s$t� }�B{�RR$t� ��{Yt$JZ�R� RZ{Y sR s�{ {BtR$R��t{k w>qRs�nHD�
bY${Y s$8 s� ��8B%$t� IB8s$t %sjZ�R �Ys� {st tB� }s��${$}s�� $t stk RBjZ�$Bt�

;�E�1 VAR��s{�$Bt $t qY�B��8 _�B%$t�

qY�B��8 }�B%$t� $R {Bt{��t�I b$�Y �Y� sZ�B8s�$Bt BP }�BBP {BtR��Z{�$Bt $t PB�T
8sj �Y�B�$�R� qY� 8BR� {B88Bt ZR� BP sAR��s{�$Bt $t �Y�B��8 }�B%$t� $R �B
sAR��s{� �Y� �Y�B��8 �B A� }�B%�I wBP��t ��P����I �B sR �Y� �BsjD� stI �Y�t �B ZR�
�Y� R��Z{�Z�� BP s }�BBP PBZtI PB� �Y$R sAR��s{��I �Bsj �B �Z$I� �Y� {BtR��Z{�$Bt
BP s }�BBP PB� �Y� B�$�$tsj �Bsj�

p$Zt{Y$�j$s stI GsjRY w>pGM�HD }�B}BR� s PB�8sj$9s�$Bt BP sAR��s{�$Bt $t
�Y� {Bt��-� BP �Y�B��8 }�B%$t�� VAR��s{�$BtR s�� PZt{�$BtR bY${Y 8s} Bt� ��}T
��R�t�s�$Bt BP s PB�8sj RkR��8 w{sjj�I �Y� ��BZtI ��}��R�t�s�$BtD $t�B s t�b
��}��R�t�s�$Bt w{sjj�I �Y� sAR��s{� ��}��R�t�s�$BtD� V PB�8sj RkR��8 {BtR$R�R BP
s jst�Zs��� s R�� BP s-$B8R stI s I�IZ{�$%� 8s{Y$t��k� WB�� �Ys� IZ� �B �Y�
IZsj$�k BZ�j$t�I $t R�{�$Bt n�1�;� }�BAj�8 RBj%$t� ZR$t� ��js�$Btsj 8BI�jR {st A�
ZtI��R�BBI sR st $tR�st{� BP �Y�B��8 }�B%$t�� stI 8BI�j sAR��s{�$BtR {st A�
{sR� sR sAR��s{�$BtR BP PB�8sj �Y�B�$�R�

qY� �Bsj $R �B htI sAR��s{�$BtR �Ys� }��R��%� {���s$t I�R$�sAj� }�B}���$�R BP
�Y� B�$�$tsj PB�8sj RkR��8� bY${Y j�sIR �B s {jsRR$h{s�$Bt BP sAR��s{�$BtR $t�B �bB
AsR${ �k}�R� x 	TsAR��s{�$BtR {jsRR$Pk Bt bY��Y�� B� tB� }�B%sA$j$�k $R }��R��%�I A�T
�b��t �Y� ��BZtI ��}��R�t�s�$Bt stI �Y� sAR��s{� ��}��R�t�s�$Bt� bY���sR ]x 	T
sAR��s{�$BtR {jsRR$Pk Bt bY��Y�� �Y� I���{�$Bt BP $t{BtR$R��t{k $R }��R��%�I� !P
}s��${Zjs� $t����R� $t BZ� {Bt��-� s�� qy w�Y�B��8 $t{��sR$t�D stI Wqy wtBtT
�Y�B��8 $t{��sR$t�D sAR��s{�$BtR w>pGM�H� >pG�1HDU

*�ht$�$Bt 1� wqy\Wqy sAR��s{�$BtD N�� st sAR��s{�$Bt W A� s 8s}}$t� P�B8
Bt� PB�8sj RkR��8 
d �B stB�Y�� PB�8sj RkR��8 
1� N�� xIw
D I�tB�� �Y� R��
BP b�jjTPB�8�I PB�8ZjsR �Ys� s�� �Y�B��8R BP s PB�8sj RkR��8 
� stI ]xIw
D
I�tB�� �Y� R�� b�jjTPB�8�I PB�8ZjsR �Ys� s�� tBtT�Y�B��8R BP 
� qY� sAR��s{�$Bt
W $R qy� $& PB� stk b�jjTPB�8�I PB�8Zjs �  ; xIw
dD p W wD ; xIw
1D�
qY� sAR��s{�$Bt W $R Wqy� $& PB� stk b�jjTPB�8�I PB�8Zjs �  ; ]xIw
dD p
WwD ; ]xIw
1D�

Vt sAR��s{�$Bt $R qy $& PB� stk �Y�B��8 $t �Y� ��BZtI ��}��R�t�s�$Bt� �Y���
�-$R�R s {B���R}BtI$t� sAR��s{� �Y�B��8� Vt sAR��s{�$Bt $R Wqy $& PB� stk b�jjT
PB�8�I PB�8Zjs �Ys� $R tB� s �Y�B��8 $t �Y� ��BZtI ��}��R�t�s�$Bt w$���� �Ys�
k$�jIR st $t{BtR$R��t{kD� $�R sAR��s{�$Bt k$�jIR st $t{BtR$R��t{k bY�t sII�I �B
�Y� sAR��s{� ��}��R�t�s�$Bt BP �Y� PB�8sj RkR��8�

*B8s$t sAR��s{�$BtR s�� qy\WqyTsAR��s{�$BtR $t �Y$R ���8$tBjB�k� p$Zt{Y$�j$s
stI GsjRY RYBb �Ys� s 8s`B� }�BAj�8 b$�Y �Y� ZR� BP qy\WqyTsAR��s{�$BtR $R
�Ys� �%�t $P �Y� ��BZtI PB�8sj RkR��8 $R {BtR$R��t�� �Y� sAR��s{� PB�8sj RkR��8
8sk A� $t{BtR$R��t�� qY$R }�BAj�8 $R ���8�I �Y� XPsjR� }�BBP }�BAj�8" $t >_jsMdH�
y� $R s 8s`B� BAR�s{j� �B �Y� ZR� BP qy\WqyTsAR��s{�$BtR �B �Z$I� }�BBPR $t �Y�
��BZtI ��}��R�t�s�$Bt� A�{sZR� $P �Y� sAR��s{� PB�8sj RkR��8 $R $t{BtR$R��t�� stk
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b�jjTPB�8�I PB�8Zjs BP �Y$R RkR��8 $R s �Y�B��8 stI �YZR $� }�B%$I�R tB $tPB�T
8s�$Bt bY�t ZR�I $t hj���$t� BZ� tBtT�Y�B��8R $t �Y� ��BZtI PB�8sj RkR��8�
y� �Z�tR BZ� �Ys� stk qy\WqyTsAR��s{�$Bt $R RZA`�{� �B �Y� PsjR� }�BBP }�BAj�8�
$��� PB� stk qy\WqyTsAR��s{�$Bt� �Y��� �-$�R s R�� BP {BtR$R��t� s-$B8R bYBR�
sAR��s{�$Bt $R $t{BtR$R��t�� <�t{�� sI�JZs�� sAR��s{�$BtR {sttB� A� I����8$t�I
$tI�}�tI�t�jk BP �Y� PB�8sj RkR��8 s� YstI� qY$R $jjZR��s��R �Ys� �Y� JZ�R�$Bt BP
sI�JZs�� sAR��s{�$BtR {sttB� A� stRb���I Rs�$RPs{�B�$jk P�B8 s }Z�� jB�${ }B$t�
BP %$�b� sR �Y��� s�� tB Zt$%��Rsjjk %sj$I {�$���$s �B }��P�� Bt� sAR��s{�$Bt B%��
�Y� B�Y��� yt �Y� {Bt��-� BP 8BI�jTAsR�I }�BAj�8 RBj%$t�� �Y$R $8}j$�R �Ys� st
sI�JZs�� sAR��s{�$Bt I�}�tIR AB�Y Bt �Y� A�Ys%$B� 8BI�j stI �Y� {Ys�s{���$R�${R
BP �Y� �sR, $� b$jj A� ZR�I PB��

;�� *$R{ZRR$Bt

+Zsj$�s�$%� 8BI�j$t� }�B%$I�R s 8�stR �B I�sj b$�Y $t{B8}j���t�RR BP ,tBbj�I��
$t 8BI�jR stI Is�s� sR }��R�t� $t ��sjTbB�jI s}}j${s�$BtR� stI �tsAj�R �B s{Y$�%�
{B8}j��� {B%��s�� BP R$�Zs�$BtR� sR ��JZ$��I Ak RsP��kT{�$�${sj s}}j${s�$BtR RZ{Y sR
3�eV B� BtTABs�I I$s�tBR$R� +Zsj$�s�$%� sAR��s{�$BtR {B%�� {jsRR�R BP RkR��8R
stI {B8}Bt�t�R� 3�B8 s }�s{�${sj }B$t� BP %$�b� �Y$R Y�j}R �B ,��} �Y� 8BI�j
j$A�s�k R8sjj �Y�BZ�Y s%B$I$t� $���j�%st� I$R�$t{�$BtR A��b��t {B8}Bt�t� �k}�R�

�B�� PZtIs8�t�sjjk� JZsj$�s�$%� sAR��s{�$Bt $R �Y� }����JZ$R$�� PB� A�$t� sAj�
�B ��sRBt sABZ� {Bt{�}�Zsj �j�8�t�R� RZ{Y sR �Y� A�Ys%$B� 8BI�R BP s {B8}Bt�t��
�-}j${$�jk� G$�YBZ� �Y� R��} BP sAR��s{�$Bt� b� {BZjI tB� �sj, sABZ� {B8}Bt�t�
�k}�R v ���� PB� s ��R$R�B� B� s %sj%� v �B A� ��%$R�I B� ��TZR�I $t I$&���t�
{Bt��-�R� AZ� bBZjI $tR��sI A� {BtP�Bt��I b$�Y st $tht$��jk js��� wstI �YZR
$t��s{�sAj�D tZ8A�� BP R}�{$h{ {B8}Bt�t� $tR�st{�R�

*��$%$t� JZsj$�s�$%� sAR��s{�$BtR $R �YZR s Y$�Yjk }�s{�${sj ��JZ$��8�t�� y�
��JZ$��R� $t ��t��sj� s tB�$Bt BP �Y� }Z�}BR� �Y� 8BI�j $R ZR�I PB�� =RZsjjk�
�Y$R }Z�}BR� $R ZtI��R�BBI sR s ZR�� JZ��k sABZ� �Y� $t���I�}�tI�t{� BP {���s$t
%s�$sAj�R �Ys� t��IR �B A� stRb���I AsR�I Bt s 8BI�j� <Bb�%��� �Y$R tB�$Bt
BP �Y� }Z�}BR� BP 8BI�jTAsR�I }�BAj�8 RBj%$t� $R BP j$8$��I ZR�� ���s�I$t� �Y�
s$8 �B RZ}}B�� �Y� }�$t{$}j�I �sR,R BZ�j$t�I $t {Ys}��� n� 3B� $tR�st{�� $� bBZjI
tB� A� Y�j}PZj $t B�I�� �B {BtR��Z{� s 8BI�j �Ys� $R R}�{$h{sjjk RZ$��I PB� s
I$s�tBR�${ �sR, bY��� �Y� �Bsj $R �B I$R{�$8$ts�� s8Bt� I$&���t� A�Ys%$B� 8BI�R
BP s {B8}Bt�t�� B� PB� s }��I${�$Bt �sR, bY��� �Y� �Bsj $R �B I�{$I� bY��Y��
s {���s$t BZ�}Z� %s�$sAj�� j$,� �Y� A�s,$t� PB�{�� $R sAB%� �Y� ��JZ$��I j�%�j�
V{Y$�%$t� �Y$R ��JZ$��R s 8B�� ��t��sj tB�$Bt �Ys� �s,�R $t�B s{{BZt� 8B�� BP �Y�
�BsjR stI {BtI$�$BtR BP }�BAj�8 RBj%$t�� yt }s��${Zjs�� $� $R t�{�RRs�k �B �-}��RR
bYs� sR}�{�R BP �Y� BZ�{B8� BP �Y� }�BAj�8 RBj%$t� }�B{�RR s�� $t����R�$t� B�
ZR�PZj� stI bY${Y $t}Z�R �B �Y� }�BAj�8 RBj%$t� }�B{�RR w$���� }BRR$Aj� �-���tsj
��R��${�$BtRD {st B{{Z� B� Ys%� �B A� {BtR$I���I�

qY� tB�$Bt BP s 8BI�j }Z�}BR� RYBZjI A� PB�8sj �tBZ�Y �B R��%� sR s RBZtI
{�$���$Bt �B I�$%� �Y� }�B{�RR BP 8BI�j$t�� e-$R�$t� s}}�Bs{Y�R �Ys� $t{B�}B�s�� s
tB�$Bt BP 8BI�j }Z�}BR� w���� $t �Y� PB�8 BP s ZR�� JZ��kD BP��t {sttB� �$%� �Zs�T
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st���R �Ys� s {���s$t ��stRPB�8s�$Bt R��} 8s,�R �Y� 8BI�j 8B�� XB}�$8sj" b$�Y
��R}�{� �B �Y� �-}��RR�I }Z�}BR�� 3B� $tR�st{�� $t >Wsk�xH� bY��� �Y� Zj�$8s��
�Bsj $R �B ��t��s�� }s�R$8Bt$BZR {sZRsj �-}jsts�$BtR� $� {sttB� A� �Zs�st���I
�Ys� �Y� ��stRPB�8�I 8BI�j $tI��I j�sIR �B s 8BR� }s�R$8Bt$BZR {sZRsj �-}jsT
ts�$Bt� ytR��sI� �Y� ��stRPB�8s�$BtR s�� Btjk ZR�I sR s Y�Z�$R�${R $t B�I�� �B
s}}�Bs{Y �Y$R �Bsj�

VtB�Y�� }B$t� $R �Ys� �Y� ��stRPB�8s�$Bt R��}R �Y�8R�j%�R 8ZR� A� RBZtI
$t B�I�� �B �Zs�st��� �Ys� �Y� ��RZj� BP 8BI�j$t� $R s RBZtI sAR��s{�$Bt� qY$R
bsR Bt� BP �Y� I$^{Zj�$�R $t%Bj%�I $t sZ�B8s��I 8BI�j {B8}BR$�$Bt� qY� 8BI�j
��stRPB�8s�$BtR I�R{�$A�I $t >33�1H stI >Wsk�xH IB tB� {B���R}BtI �B stk �k}�
BP �Y� sAR��s{�$BtR I�ht�I $t R�{�$BtR ;�n�d �B ;�n�n� qY� 8BI�j R$8}j$h{s�$BtR
I�%$R�I $t >Wsk�xH s$8 s� $t{jZI$t� �Y� ��j�%st� }YkR${sj }Y�tB8�ts� stI �tRZ��
�Ys� s {sZRsj �-}jsts�$Bt {st A� I��$%�I P�B8 �Y� ��stRPB�8�I 8BI�j� GY$j�
�Y�R� sR}�{�R s�� $8}B��st� PB� �Y� ,$tI BP �sR, }Z�RZ�I $t �Y$R bB�, w��t��s�$t�
{sZRsj �-}jsts�$BtR P�B8 �Y� 8BI�jD� �Y�k s�� tB� I$��{�jk ��js��I �B �Y� }�BAj�8
BP s{Y$�%$t� {B%��s�� BP }YkR${sj R$�Zs�$BtR�

V}}�Bs{Y�R �B ��sRBt sABZ� ��j�%st{k wR�{�$Bt ;�x�;D s$8 s� 8s,$t� �Y� �s�$BT
tsj� A�Y$tI ��stRPB�8s�$Bt R��}R w����� $I�t�$Pk$t� �Y� ��BRR A�Ys%$B� BP s RkR��8D
8B�� �-}j${$�jk $t B�I�� �B ��sRBt I$��{�jk Bt �Y$R AsR$R w����� R8sjj $t4Z�t{�R s��
RZARZ8�I Ak js��� $t4Z�t{�RD� <Bb�%��� �Y�k BP��t js{, s RBZtI 8s�Y�8s�$T
{sj AsR$R� 7$t{� �Y� tZ8A�� BP �Zj�R �Ys� I�R{�$A� YBb ��j�%st{k }�B}s�s��R $R
t�{�RRs�$jk j$8$��I� �Y�k {st {s}�Z�� R$�t$h{st{� Btjk �Y�BZ�Y }��TI�ht�I� �sR,T
$tI�}�tI�t� j�%�jR BP sAR��s{�$Bt�

7k8ABj${ 8st$}Zjs�$BtR �Ys� ��stRPB�8 �Y� 8BI�j A�PB�� s}}jk$t� sAR��s{T
�$BtR wR�{�$Bt ;�x�xD {st A� I�R$�t�I �B Ys%� I�ht�I 8s�Y�8s�${sj }�B}���$�R�
AZ� �Y�k s&�{� �Y� R��Z{�Z�� BP �Y� 8BI�j Bt �Y� {Bt{�}�Zsj j�%�j� V}}jk$t� RZ{Y
��stRPB�8s�$BtR {st �YZR A� }�BAj�8s�${ $P �Y� 8BI�j js��� YsR �B ZtI���B 8BI�j
��%$R$BtR� ���� PB� �Y� �sR, BP I$s�tBR$R�

;���d qBbs�IR +Zsj$�s�$%� VAR��s{�$Bt P�B8 3$�R� _�$t{$}j�R

qY�R� {BtR$I��s�$BtR Ys%� 8B�$%s��I BZ� �Bsj �B I�%�jB} s h�R�T}�$t{$}j�RTs}}�Bs{Y
PB� I��$%$t� JZsj$�s�$%� sAR��s{�$BtR BP A�Ys%$B� 8BI�jR P�B8 s ��BZtI ��}��R�tT
�s�$Bt� AsR�I Bt �Y� PBjjBb$t� ��JZ$��8�t�RU

wdD qY� s}}j$�I ��stRPB�8s�$Bt R��}R 8ZR� A� RBZtI sAR��s{�$BtR �Ys� A�jBt�
�B Bt� BP �Y� sAR��s{�$Bt �k}�R }��R�t��I $t R�{�$BtR ;�n�d �B ;�n�n� G� b$jj
PB{ZR Bt IB8s$t sAR��s{�$Bt wR�{�$Bt ;�n�dD sR �Y� ZtI��jk$t� sAR��s{�$Bt
�k}��

w1D qY��� YsR �B A� s tB�$Bt BP 8BI�j$t� �BsjR �Ys� sjjBbR �B �-}��RR bYs�
sR}�{�R BP �Y� BZ�{B8� BP �Y� }�BAj�8 RBj%$t� }�B{�RR b� s�� sP����

wnD qY��� YsR �B A� s tB�$Bt BP 8BI�j$t� {BtI$�$BtR �Ys� sjjBbR �B �-}��RR bYs�
$t}Z�R �B �Y� }�BAj�8 RBj%$t� }�B{�RR w$���� �-���tsj ��R��${�$BtRD {st B{{Z��
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w;D G� t��I s {�$���$Bt PB� 8s-$8sj$�k BP st sAR��s{�$Bt j�%�j� AsR�I Bt �Y�
{BtI$�$Bt �Ys� PZ��Y�� sAR��s{�$Bt R��}R s}}j$�I �B s 8s-$8sjjk sAR��s{��I
8BI�j bBZjI {sZR� B%��TR$8}j$h{s�$BtR �Ys� bBZjI }��%�t� Bt� P�B8 ��s{YT
$t� s� j�sR� Bt� BP �Y� 8BI�j$t� �BsjR�

wxD qY� 8��YBI RYBZjI A� s}}j${sAj� �B s�A$��s�k ��js�$Btsj 8BI�jR� stI tB� A�
j$8$��I �B ��R��${��I {sR�R RZ{Y sR ���� 8BtB�Bt${ PZt{�$BtR�

<�t{�� $t sII$�$Bt �B �Y� $I�sR stI {Bt{�}�R }��R�t��I $t {Ys}��� n� BZ� �Bsj
wstI {Bt��$AZ�$BtD $R �B 8s,� �-}j${$� �sR,TI�}�tI�t{k $t B�I�� �B ��sRBt I$��{�jk
sABZ� RZ{Y sR}�{�R sR BAR��%sA$j$�k� I�R$��I I$R�$t{�$BtR� }BRR$Aj� I$R�$t{�$BtR�
t�{�RRs�k I$R�$t{�$BtR� stI Ztt�{�RRs�k I$R�$t{�$BtR $t s 8BI�j� qY� sA$j$�k �B
�-}j${$�jk ��sRBt sABZ� �sR,TI�}�tI�t{k $R �Y� }����JZ$R$�� �B sZ�B8s�� �Y� �sR,
BP htI$t� �Y� �$�Y� ��stZjs�$�k BP s 8BI�j� qY� PB{ZR $R Bt IB8s$t sAR��s{�$Bt
wR�{�$BtR ;�n�dD� $��� �Y� �Bsj $R �B htI v AsR�I Bt �Y� sAB%� ��JZ$��8�t�R v
RZ$�sAj� JZsj$�s�$%� %sjZ�R PB� �Y� IB8s$tR BP %s�$sAj�R�

;�M 7Z88s�k

yt �Y$R {Ys}���� b� Ys%� A��t {Bt{��t�I b$�Y �Y� $8}s{� BP $t{B8}j��� ,tBbj�I��
Bt �Y� 8BI�j� stI ��{Yt$JZ�R YBb �B YstIj� �Y$R $t �Y� 8BI�jR stI �Y� 8BI�jT
AsR�I }�BAj�8 RBj%$t� }�B{�RR� yt IB$t� RB� b� Ys%� $I�t�$h�I stB�Y�� j$8$�s�$Bt
BP �-$R�$t� }�BAj�8 RBj%$t� ��{Yt$JZ�R PB� sZ�B8B�$%� RkR��8R� e-$R�$t� 8��YBIR
{BtR$I�� $8}��{$R$Bt Btjk IZ�$t� $RBjs��I }s��R BP �Y� }�BAj�8 RBj%$t� }�B{�RR�
RZ{Y sR �Y� {BtR$R��t{k {Y�{,� <Bb�%��� $t ��t��sj� �Y� ��js�$Bt A��b��t s PsZj�
stI I�%$s�$BtR BP RkR��8 %s�$sAj�R {sttB� A� I����8$t�I s }�$B�$ stI jB{sjjk� AZ�
8ZR� A� I��$%�I P�B8 �Y� RkR��8 8BI�j� VAR��s{�$Bt $R �Y� ��t��sj 8��YBI �B
RBj%� �Y$R }�BAj�8� G� Ys%� stsjk9�I R�%��sj �k}�R BP sAR��s{�$BtR� stI PB{ZR�I
}s��${Zjs�jk Bt IB8s$t sAR��s{�$Bt� 3ZtIs8�t�sj }�B}���$�R BP sAR��s{�$BtR s��
RBZtIt�RR� $t{B8}j���t�RR stI $tR�sA$j$�k�  �R$I�R �Y� sA$j$�k �B I�sj b$�Y $tT
{B8}j��� $t}Z�R �B }�BAj�8 RBj%$t�� sAR��s{�$Bt $R sjRB �Y� AsR$R PB� }Z�}BR�PZjjk
��}��R�t�$t� s RkR��8 $t{B8}j���jk� b$�Y �Y� $t��t�$Bt BP s%B$I$t� stk I��s$jR $t
�Y� 8BI�j �Ys� s�� Ztt�{�RRs�k PB� �Y� ��RZj�� +Zsj$�s�$%� 8BI�j$t� $R �Y� �sR,
BP htI$t� s j�%�j BP sAR��s{�$Bt �Ys� $t{jZI�R Btjk �Y� ��j�%st� I$R�$t{�$BtR $t �Y�
8BI�j� VZ�B8s�${sjjk I��$%$t� JZsj$�s�$%� sAR��s{�$BtR $R BP Y$�Yjk }�s{�${sj $8T
}B��st{� $t B�I�� �B 8s,� �Y� $I�s BP 8BI�jTAsR�I RkR��8R P�sR$Aj�� ���YBIR PB�
sZ�B8s��I 8BI�j$t� Ys%� A��t }��R�t��I �Ys� s�� AsR�I Bt R�j�{�$t�� {B8}BR$t�
B� ��stRPB�8$t� s 8BI�j b$�Y st sI�JZs�� j�%�j BP sAR��s{�$Bt� !P��t� RZ{Y 8��YT
BIR s�� AsR�I Bt }��I�ht�I sAR��s{�$BtR Btjk� js{, st �-}j${$� B� ��t��sj tB�$Bt
BP �Y� }Z�}BR� �Y� 8BI�j $R ZR�I PB�� B� {sttB� �Zs�st��� �Ys� �Y� ��RZj�$t� 8BI�j
$R RBZtI B� sI�JZs�� b$�Y ��R}�{� �B �Y� R}�{$h�I }Z�}BR�� qY$R $R �Y� 8B�$%s�$Bt
PB� I�%�jB}$t� s 8��YBI �Ys� sjjBbR �B sZ�B8s�${sjjk I��$%� JZsj$�s�$%� sAR��s{T
�$BtR BP ��js�$Btsj 8BI�jR� AsR�I Bt s RBZtI �k}� BP sAR��s{�$BtR stI st �-}j${$�
tB�$Bt BP I�R$��I BZ�{B8�R stI s%s$jsAj� $t}Z�R BP �Y� }�BAj�8 RBj%$t� }�B{�RR�
qY$R b$jj A� �Y� �B}${ BP �Y� t�-� {Ys}����
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]Ys}��� x

qsR,TI�}�tI�t� +Zsj$�s�$%�
�BI�j VAR��s{�$Bt

yt �Y$R {Ys}���� b� I�%�jB} �Y� t�{�RRs�k s}}s�s�ZR �B PB�8sjjk {Ys�s{���$9� BZ�
�Bsj� bY${Y bsR Z} �B tBb $tPB�8sjjk I�R{�$A�I sR Ys%$t� �Y� X�$�Y� 8BI�j PB�
�Y� }s��${Zjs� �sR,"� qB �Y$R �tI� b� Ys%� �B I�ht� 8B�� }��{$R�jk bYs� $R 8�st�
Ak X8BI�j"� Ak X�sR,"� stI Ak X�$�Y�"� ��R}�{�$%�jk�

qY� 8BI�j $R �$%�t Ak s {B8}BR$�$Btsj� ��js�$Btsj A�Ys%$B� 8BI�j sR I�R{�$A�I
$t {Ys}��� n� V }s��${Zjs� �sR, $R {Ys�s{���$9�I Ak �Y� }Z�}BR� �B BA�s$t RBjZ�$BtR
BP 8BI�jTAsR�I }�BAj�8TRBj%$t� �sR,R s� s R}�{$h�I j�%�j BP ��stZjs�$�k� AsR�I Bt
�-���tsj ��R��${�$BtR �Ys� s�� s%s$jsAj� s� s }s��${Zjs� j�%�j BP ��stZjs�$�k� qY�R�
�bB sR}�{�R BP �sR,TI�}�tI�t{k s�� {s}�Z��I Ak �s���� I$R�$t{�$BtR stI BAR��%sAj�
I$R�$t{�$BtR� ��R}�{�$%�jk�

GYs� $R X�$�Y�" $R �Y�t I�ht�I sR �Y� ��JZ$��8�t� �B Ys%� s 8BI�j �Ys� $R
8s-$8sjjk sAR��s{��I� AZ� R�$jj sjjBbR �B s{Y$�%� �Y� }Z�}BR� �JZsjjk b�jj sR �Y�
AsR� 8BI�j� G� ��R��${� BZ�R�j%�R �B �Y� sAR��s{�$Bt �k}� BP IB8s$t sAR��s{�$BtR
wR�{�$Bt ;�n�dD� !AR��%sAj� I$R�$t{�$BtR �Ys� s�� {Bs�R�� �Yst �Y� AsR� 8BI�j
{st �$%� �$R� �B sAR��s{�$BtR $t s IB8s$t sR {���s$t I$R�$t{�$BtR {sttB� A� 8sI��
]Bt%��R�jk� �s���� I$R�$t{�$BtR �Ys� s�� {Bs�R�� �Yst �Y� AsR� 8BI�j {st �$%� �$R�
�B sAR��s{�$BtR $t s IB8s$t A�{sZR� {���s$t I$R�$t{�$BtR t��I tB� A� 8sI��

V JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 {st �Y�t A� {s}�Z��I sR s ��$}j� �Ys� {BtT
R$R�R BP s ��js�$Btsj 8BI�j stI �bB IB8s$t sAR��s{�$BtR �Ys� R}�{$Pk BAR��%sAj�
I$R�$t{�$BtR stI �s���� I$R�$t{�$BtR� 7Bj%$t� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8
8�stR �B $t{B�}B�s�� Btjk I$R�$t{�$BtR $t s IB8s$t �Ys� s�� AB�Y t�{�RRs�k stI
RZ^{$�t� PB� �Y� }Z�}BR�� $��� htI$t� s R�� BP IB8s$t sAR��s{�$BtR �Ys� $R AB�Y
I$R�$t�Z$RY$t� stI8s-$8sj� qY$R PB�8sj$9s�$Bt sjjBbR �B $t%�R�$�s�� PZtIs8�t�sj
}�B}���$�R ��js��I �B �Y� �-$R��t{� BP RBjZ�$BtR stI �Y� {B8}Z�s�$Btsj {B8}j�-$�k
BP �Y� }�BAj�8 BP I����8$t$t� JZsj$�s�$%� %sjZ�R PB� �Y� IB8s$tR BP %s�$sAj�R�
qY�R� ��RZj�R jsk �Y� AsR$R PB� �Y� {B8}Z�s�$Btsj RBjZ�$Bt }��R�t��I $t �Y� t�-�
{Ys}����

E�
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x�d qsR,TI�}�tI�t{k $t _�BAj�8 7Bj%$t�

yt {Ys}��� n� b� Ys%� I�ht�I s 8BI�jTAsR�I ��sRBt$t� P�s8�bB�, �Ys� {BtR$R�R
BP s R}s{� PB� I�ht$t� A�Ys%$B� 8BI�jR� s R}s{� BP BAR��%s�$BtR w$��� �-���tsj
��R��${�$BtRD� stI s R}s{� BP RBjZ�$BtR� qY� AsR${ �sR,R BP A�Ys%$B� }��I${�$Bt stI
I$s�tBR$R {st A� PB�8sj$9�I $t ���8R BP �Y�R� {Bt{�}�R� 3$�Z�� x�d RZ88s�$9�R
�Y$R P�s8�bB�, ��s}Y${sjjk�

p       p�?0 p[�'p�?0[S)S[ [C5U

)'

3$�Z�� x�dU 3�s8�bB�, PB� 8BI�jTAsR�I }�BAj�8 RBj%$t�U V 8BI�j ��js�$Bt p
�B���Y�� b$�Y �-���tsj ��R��${�$BtR p�?0 k$�jIR RBjZ�$BtR C5U

]Ys}��� ; I�R{�$A�I YBb $t{B8}j���t�RR BP A�Ys%$B�sj ,tBbj�I�� {st $t }�$tT
{$}j� A� s{{BZt��I PB� �Y�BZ�Y sAR��s{�$BtR� +Zsj$�s�$%� 8BI�jR Ys%� s j�%�j BP
sAR��s{�$Bt �Ys� $R s}}�B}�$s�� $t �Y� R�tR� �Ys� $� $t{jZI�R Btjk �Y� I$R�$t{�$BtR
�Ys� s�� �RR�t�$sj �B I��$%� �Y� RBjZ�$BtR�

!Z� Zj�$8s�� �Bsj $R �B I��$%� RZ{Y JZsj$�s�$%� sAR��s{�$BtR� qYZR� b� h�R�
t��I {�$���$s �Ys� sjjBb ZR �B I�{$I� bY��Y�� s {���s$t j�%�j BP sAR��s{�$Bt $R
s}}�B}�$s�� PB� s {���s$t �sR, B� tB�� qY� s}}�B}�$s��t�RR BP s 8BI�j I�}�tIR
Bt �sR,TI�}�tI�t� {Ys�s{���$R�${R� bY${Y s�� �$%�t Ak

T �Y� {Bt��-� �Y� 8BI�j $R ZR�I $t� sR I����8$t�I Ak �Y� R�� BP }BRR$Aj� �-���tsj
��R��${�$BtR w����� BAR��%s�$BtR {B���R}BtI$t� �B 8�sRZ��8�t�RD�

T �Y� }Z�}BR� �Y� 8BI�j $R ZR�I PB�� sR I����8$t�I Ak �Y� R�� BP }BRR$Aj�
RBjZ�$BtR �Ys� b� bst� �B I$R{�$8$ts�� w����� I$&���t� A�Ys%$B� 8BI�R PB�
I$s�tBR$RD�

qY� R�� BP �-���tsj ��R��${�$BtR {Ys�s{���$9�R �Y� s%s$jsAj� X$t}Z�R" �B �Y�
8BI�j� qY� R�� BP }BRR$Aj� RBjZ�$BtR {Ys�s{���$9�R �Y� XBZ�}Z�R" �Ys� b� s��
$t����R��I $t bY�t RBj%$t� }�BAj�8R ZR$t� �Y� 8BI�j�

]Ys}��� ; RYBb�I �Ys� AB�Y BP �Y�R� �sR,TI�}�tI�t� {Ys�s{���$R�${R {st $tT
4Z�t{� �Y� s}}�B}�$s�� ��stZjs�$�k BP �Y� A�Ys%$B� 8BI�jU $P �$�Y�� �Y� }BRR$Aj�
$t}Z�R B� �Y� }BRR$Aj� ��RZj�R Ys%� s ��stZjs�$�k �Ys� I$&��R P�B8 �Y� ��stZjs�T
$�k BP �Y� AsR� 8BI�j� �Y$R {st �$%� �$R� �B }BRR$Aj� sAR��s{�$BtR BP �Y� A�Ys%$B�
8BI�j� qY� PBjjBb$t� R�{�$BtR sII��RR �Y� }�BAj�8 BP {Ys�s{���$9$t� �Y� sI�JZs��
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��stZjs�$�k BP A�Ys%$B� 8BI�jR ��js�$%� �B �Y�R� {Ys�s{���$R�${R BP s �sR,� yt B�I��
�B s{{B8}j$RY �Y$R� b� h�R� Ys%� �B �tYst{� BZ� 8BI�jTAsR�I }�BAj�8 RBj%$t�
P�s8�bB�, �B �-}j${$�jk $t{B�}B�s�� RZ{Y �sR,TI�}�tI�t� {Ys�s{���$R�${R� qY$R $R
I�R{�$A�I $t �Y� t�-� R�{�$Bt�

x�1 qsR,TI�}�tI�t� *$R�$t{�$BtR

G$�Y$t �Y� P�s8�bB�, BZ�j$t�I $t �Y� }��%$BZR R�{�$Bt� �sR,TI�}�tI�t� {Ys�s{T
���$R�${R {st A� {s}�Z��I Ak 8�stR BP �bB I$&���t� ,$tIR BP sAR��s{�$BtRU

wdD �Y� $I�t�$h{s�$Bt BP R�s��R $t �Y� BAR��%s�$Bt R}s{� �Ys� {sttB� A� I$R�$tT
�Z$RY�I� �$%�t �Y� ��stZjs�$�k BP �-���tsj ��R��${�$BtR�

w1D �Y� $I�t�$h{s�$Bt BP R�s��R $t �Y� RBjZ�$Bt R}s{� �Ys� t��I tB� A� I$R�$tT
�Z$RY�I� �$%�t �Y� ��stZjs�$�k BP RBjZ�$BtR�

qY� h�R� �k}� BP sAR��s{�$Bt� bY${Y $I�t�$h�R R�s��R �Ys� {sttB� A� I$R�$tT
�Z$RY�I P�B8 �s{Y B�Y��� b$jj A� ���8�I BAR��%sAj� I$R�$t{�$Bt� qY$R ts8� ��T
4�{�R �Y� $I�s �Ys� I$R�$t{�$BtR �-}��RR�I Ak BAR��%sAj� I$R�$t{�$BtR {BtR�$�Z��
�Y� ��stZjs�$�k BP �Y� }BRR$Aj� �-���tsj ��R��${�$BtR� <Bb�%��� tB�� �Ys� BAR��T
%s�$BtR s�� Btjk s R}�{$sj {sR� BP �-���tsj ��R��${�$BtR� bY${Y {BZjI $t ��t��sj
{B���R}BtI �B 8�sRZ��8�t�R� R}�{$h{s�$BtR �$%�t Ak �Y� ZR��� B� Yk}B�Y��${sj
R$�Zs�$BtR sR {BtR$I���I ���� $t st 3�eV�

qY� R�{BtI ,$tI BP sAR��s{�$Bt� bY${Y $I�t�$h�R RBjZ�$BtR �Ys� t��I tB� A�
I$R�$t�Z$RY�I P�B8 �s{Y B�Y��� b$jj A� ���8�I �s���� I$R�$t{�$Bt� qY$R ts8� ��T
4�{�R �Y� $I�s �Ys� I$R�$t{�$BtR �-}��RR�I Ak �s���� I$R�$t{�$BtR {BtR�$�Z�� �Y�
}BRR$Aj� RBjZ�$BtR� stI� Y�t{�� �Y� X}Z�}BR�" BP sAR��s{�$Bt�

G� b$jj {s}�Z�� �sR,TI�}�tI�t� sAR��s{�$BtR $t �Y� {Bt��-� BP IB8s$t sAT
R��s{�$Bt Btjk� G� IB tB� {BtR$I�� ��js�$Bt sAR��s{�$Bt wR�{�$Bt ;�n�1D B� %s�$sAj�
sAR��s{�$Bt wR�{�$Bt ;�n�nD� !t� ��sRBt $R �Ys� �Y� 8BI�jTAsR�I ��sRBt$t� P�s8�T
bB�, �Ys� b$jj A� �Y� AsR$R PB� �Y� $8}j�8�t�s�$Bt wR�� {Ys}��� �D {st� s� �Y�
8B8�t�� Btjk I�sj b$�Y %sjZ� sAR��s{�$Bt�

<�t{�� b� s�� $t����R��I $t sAR��s{�$BtR BP �Y� R�s�� R}s{� �Ys� s�$R� P�B8
IB8s$t sAR��s{�$BtR� Vt B��YB�Btsj }s��$�$Bt $R s }s��$�$Bt BP �Y� R�s�� R}s{�
�Ys� {BtR$R�R BP $tI�}�tI�t� IB8s$t }s��$�$BtR PB� �Y� $tI$%$IZsj %s�$sAj�RU

*�ht$�$Bt n( w!��YB�Btsj _s��$�$BtD N�� 8 ) w8d, 333, 8zD A� 8BI�j %s�$sAj�R�
;5-w8D ) ;5- w8dD 3 3 3;5-w8zD� Vt B��YB�Btsj }s��$�$Bt $R s }s��$�$Bt
BP ;5-w8D �Ys� $R I�ht�I Ak IB8s$t }s��$�$BtR PB� �Y� $tI$%$IZsj ;5-w87D� $���

$ ) w$d, $1, 3 3 3 , $zD3

y� YsR A��t RYBbt $t R�{�$Bt ;�n�d �Ys� s IB8s$t }s��$�$Bt {B���R}BtIR �B
s IB8s$t sAR��s{�$Bt� qYZR� $ {B���R}BtIR �B s R�� BP IB8s$t sAR��s{�$BtR
+ ) w+d, +1, 3 3 3 , +zD� G� b$jj {s}�Z�� �Y� �bB �k}�R BP �sR,TI�}�tI�t� sAR��s{�$BtR
w�s���� I$R�$t{�$BtR stI BAR��%sAj� I$R�$t{�$BtRD sR B��YB�Btsj }s��$�$BtR� qY$R $R
I�R{�$A�I $t 8B�� I��s$j $t �Y� t�-� �bB R�{�$BtR�
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x�1�d !AR��%sAj� *$R�$t{�$BtR

!AR��%sAj� I$R�$t{�$BtR s�� IB8s$t sAR��s{�$BtR �Ys� $I�t�$Pk R�s��R bY${Y {sttB�
A� I$R�$t�Z$RY�I P�B8 �s{Y B�Y��� qY�k �$%� �$R� �B sAR��s{�$BtR BP s 8BI�j A�T
{sZR� �Y�k $t��BIZ{� s XIBt:� ,tBb" $tI����8$t$R8 s8Bt� �Y� A�Ys%$B�sj R�s��R
BP s I�%${��

!AR��%sAj� I$R�$t{�$BtR s�� sAR��s{�$BtR ��4�{�$t� �Y� ��stZjs�$�k BP �Y� $tT
}Z�R �B �Y� 8BI�j� bY${Y 8$�Y� A� {Bs�R�� �Yst �Y� ��stZjs�$�k BP �Y� AsR� 8BI�j
���� IZ� �B $t{B8}j��� BAR��%sA$j$�k� qY�k s�� s 8�stR �B �-}��RR 8�sRZ��8�t�
��stZjs�$�k B� �%�t tBtTBAR��%sA$j$�k BP $t���8�I$s�� %s�$sAj�R� qY� js���� {sR�
B{{Z�R ���� $t BtTABs�I I$s�tBR$R� bY��� Btjk {���s$t %s�$sAj�R �Ys� {B���R}BtI
�B �Y� R�tRB� $t}Z�R s�� BAR��%sAj�� <�t{�� {Bt{�}�Zsjjk� BAR��%sAj� I$R�$t{�$BtR
s$8 s� {s}�Z�$t� �Y� ,$tI BP $t{B8}j���t�RR �Ys� bsR {BtR$I���I $t R�{�$Bt ;�1�d
BP {Ys}��� ;�

VR tB��I $t �Y� }��%$BZR R�{�$Bt� st BAR��%sAj� I$R�$t{�$Bt $R ��}��R�t��I sR
st B��YB�Btsj }s��$�$Bt BP �Y� BAR��%s�$Bt R}s{�U

*�ht$�$Bt nd w!AR��%sAj� *$R�$t{�$BtD Vt BAR��%sAj� I$R�$t{�$Bt� I�tB��I
$NMZ� $R st B��YB�Btsj }s��$�$Bt BP �Y� R}s{� ;5-w8D�

3$�Z�� x�1 $jjZR��s��R BAR��%sAj� I$R�$t{�$BtR ��s}Y${sjjk� V %s�$sAj� 87 $R tB�
BAR��%sAj� s� sjj $P �Y� IB8s$t }s��$�$Bt PB� 87 R}�{$h�I Ak $NMZ $R �JZsj �B �Y�
��$%$sj IB8s$t }s��$�$Bt� $���

$LKX,7 ) \;5-w87Di3

e-s8}j� x w!AR��%sAj� *$R�$t{�$Bt PB� _�Isj _BR$�$Bt 7�tRB�D 3B� �Y�
}�Isj }BR$�$Bt R�tRB� }��R�t��I $t R�{�$Bt d�d�d� �Y� �j�{��Bt${ {Bt��Bj Zt$� R�tR�R
�Y� BZ�}Z� %Bj�s��R BP �Y� }B��t�$B8���� stI �Y� Rb$�{Y {B8}Bt�t�� AZ� {sttB�
8�sRZ�� �Y� B�Y�� %s�$sAj�R� qY$R {st A� R�s��I sR

$LKX,8�L0 ) \\>(~, 1~ Di, \>1~, ;~ Di, 3 3 3 , \>M~, d(~ Dii,
$LKX,8Xj70�_ ) \\>(~, 1~ Di, \>1~, ;~ Di, 3 3 3 , \>M~, d(~ Dii3

qY� B�Y�� %s�$sAj�R ��{�$%� �Y� ��$%$sj }s��$�$Bt

$LKX,7 ) \;5-w87Di3
(

x�1�1 qs���� *$R�$t{�$BtR

qs���� I$R�$t{�$BtR $I�t�$Pk RBjZ�$BtR �Ys� t��I tB� A� I$R�$t�Z$RY�I P�B8 �s{Y
B�Y��� qY�k �$%� �$R� �B sAR��s{�$BtR BP s I�%${� 8BI�j A�{sZR� �Y�k $t��BIZ{� s
XIBt:� {s��" $tI����8$t$R8 s8Bt� $�R A�Ys%$B�sj R�s��R�

3B� $tR�st{�� $t A�Ys%$B� stsjkR$R PB� 3�eV� b� 8$�Y� A� $t����R��I $t �Y�
%sjZ�R BP {���s$t BZ�}Z� %s�$sAj�R Btjk� RZ{Y sR �Y� �B�JZ� BP �Y� �t�$t� B� �Y�
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3$�Z�� x�1U !AR��%sAj� I$R�$t{�$BtR I�ht� �Y� ��stZjs�$�k BP �-���tsj ��R��${�$BtR

A�s,$t� PB�{� s� �Y� bY��jR� zsjZ�R PB� $t���8�I$s�� %s�$sAj�R RZ{Y sR �Y� }��RT
RZ�� s� %s�$BZR }B$t�R $t �Y� RkR��8 B� �Y� 4Bb $t�B �Y� A�s,� {kj$tI��R s�� tB�
$t����R�$t� Ak �Y�8R�j%�R� AZ� Btjk ZR�PZj $P t�{�RRs�k �B I��$%� �Y�R� ��RZj�R� VR
stB�Y�� �-s8}j�� {BtR$I�� �Y� �sR, BP I$s�tBR$R� bY��� b� s�� $t����R��I Btjk $t
�Y� }BRR$Aj� A�Ys%$B� 8BI�R BP �Y� {B8}Bt�t�R� 3B� BtTABs�I I$s�tBR$R� $� 8$�Y�
�%�t tB� A� t�{�RRs�k �B ,tBb �Y� }s��${Zjs� A�Ys%$B� 8BI� BP �Y� {B8}Bt�t�R�
AZ� $� $R $tR��sI Btjk t�{�RRs�k �B I$R�$t�Z$RY RZ{Y {jsRR�R BP A�Ys%$B� 8BI�R �Ys�
��JZ$�� I$&���t� ��{B%��k s{�$BtR�

]Bt{�}�Zsjjk� �s���� I$R�$t{�$BtR s�� s 8�stR �B �-}��RR �Y� ,$tI BP }s�R$8Btk
�Ys� bsR {BtR$I���I $t R�{�$Bt ;�1�1 BP {Ys}��� ;� VtsjB�BZRjk �B BAR��%sAj�
I$R�$t{�$BtR� �s���� I$R�$t{�$BtR s�� {s}�Z��I sR st B��YB�Btsj }s��$�$Bt BP �Y�
RBjZ�$Bt R}s{�U

*�ht$�$Bt n1 wqs���� *$R�$t{�$BtD V �s���� I$R�$t{�$Bt� I�tB��I $0y�/� $R st
B��YB�Btsj }s��$�$Bt BP �Y� R}s{� ;5-w8D�

3$�Z�� x�n $jjZR��s��R �s���� I$R�$t{�$BtR ��s}Y${sjjk� V %s�$sAj� 87 $R Rs$I �B
Ys%� tB �s���� }s��$�$Bt $P �Y� IB8s$t }s��$�$Bt $0y�/,7 $R �JZsj �B �Y� ��$%$sj
IB8s$t }s��$�$Bt \;5-w87Di�
e-s8}j� E wqs���� *$R�$t{�$Bt PB� _�Isj _BR$�$Bt 7�tRB�D Vt �-s8}j�
PB� s �s���� I$R�$t{�$Bt B{{Z�R PB� �Y� }�Isj }BR$�$Bt R�tRB� �-s8}j� }��R�t��I $t
R�{�$Bt d�d�d� qY� $t$�$sj �Bsj �B I$R�$t�Z$RY �Y� %Bj�s�� %sjZ�R /�L`zQ ) >(~, 1~ D
stI Ky00��r ) >M~, d(~ D PB� �Y� %s�$sAj� 8Xj70�_ {st A� �-}��RR�I w$P �Y� }jsZR$T
A$j$�k {Y�{, $�R�jP $R tB� ��}��R�t��I $t �Y� 8BI�jD sR s �s���� }s��$�$Bt PB� �Y$R
%s�$sAj� �Ys� R�}s�s��R >(~, 1~ D stI >M~, d(~ D P�B8 �Y� ��R� BP �Y� IB8s$t %sjZ�RU

$0y�/,8Xj70�_ ) \\>(~, 1~ Di, \>1~, ;~ D, >;~, E~ D, >E~, d(~ Di, \>M~, d(~ Dii3
qY� B�Y�� %s�$sAj�R ��{�$%� �Y� ��$%$sj }s��$�$Bt

$0y�/,7 ) \;5-w87Di3
(
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3$�Z�� x�nU qs���� I$R�$t{�$BtR I�ht� �Y� ��stZjs�$�k BP RBjZ�$BtR

G� Ys%� tBb sZ�8�t��I �Y� P�s8�bB�, PB� 8BI�jTAsR�I }�BAj�8 RBj%$t�
Ak BAR��%sAj� I$R�$t{�$BtR stI �s���� I$R�$t{�$BtR sR s 8�stR �B ��}��R�t� �sR,T
I�}�tI�t� {Ys�s{���$R�${R �-}j${$�jk� qY� P�s8�bB�, $R RZ88s�$9�I $t h�Z�� x�;�
V A�Ys%$B� 8BI�j pw8D� {B8A$t�I b$�Y �-���tsj ��R��${�$BtR p�?0 BP s �$%�t ��stT
Zjs�$�k +NMZ� j�sIR �B RBjZ�$BtR �Ys� s�� I$R�$t�Z$RY�I s� s ��stZjs�$�k +0y�/ Btjk�

p p�?0

+LKX +0y�/

+0y�/w[p[�'p�?0[DS)S [[C5U

' )

3$�Z�� x�;U 3�s8�bB�, PB� 8BI�jTAsR�I }�BAj�8 RBj%$t� ZR$t� �sR,TI�}�tI�t�
I$R�$t{�$BtR

eJZ$}}�I b$�Y �Y� 8�stR �B R}�{$Pk �Y� {BtI$�$BtR BP s }s��${Zjs� �sR,� b�
tBb ���Z�t �B �Y� }�BAj�8 BP I��$%$t� sAR��s{�$BtR BP A�Ys%$B� 8BI�jR �Ys� s��
RZ$��I PB� �Y$R }s��${Zjs� �sR,� qY$R }�BAj�8 $R sII��RR�I $t �Y� t�-� R�{�$Bt�

x�n qsR,TI�}�tI�t� +Zsj$�s�$%� VAR��s{�$Bt _�BAj�8

=R$t� �Y� ���8$tBjB�k $t��BIZ{�I $t �Y� }��%$BZR R�{�$Bt� �Y� }�BAj�8 BP htI$t�
s JZsj$�s�$%� 8BI�j sAR��s{�$Bt {st A� {s}�Z��I sR PBjjBbR� yP b� s�� �$%�t s
A�Ys%$B� 8BI�j p� s IB8s$t sAR��s{�$Bt +NMZ {B���R}BtI$t� �B BAR��%sAj� I$RT
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�$t{�$BtR stI s IB8s$t sAR��s{�$Bt +0y�/ {B���R}BtI$t� �B �s���� I$R�$t{�$BtR�
b� bBZjI j$,� �B htI s IB8s$t sAR��s{�$Bt BP �Y� 8BI�j �Ys� k$�jIR �Y� Rs8�
��RZj�R sR �Y� B�$�$tsj 8BI�j� yt B�Y�� bB�IR� b� bBZjI j$,� �B htI st sAR��s{T
�$Bt �Ys� $t{B�}B�s��R sjj t�{�RRs�k I$R�$t{�$BtR� �$%�t �Y� �s���� stI BAR��%sAj�
I$R�$t{�$BtR�

qY$R �Zs�st���R �Ys� $P b� s}}jk �Y� sAR��s{�$Bt �B �Y� A�Ys%$B� 8BI�j� �Y�t
PB� �Y� {BtR$I���I �-���tsj ��R��${�$BtR� �Y� sAR��s{��I 8BI�j b$jj k$�jI �Y� Rs8�
��RZj�R sR �Y� B�$�$tsj 8BI�j� VR s {BtR�JZ�t{�� b� {st RZAR�$�Z�� �Y� sAR��s{��I
8BI�j PB� �Y� B�$�$tsj 8BI�j $t }�BAj�8 RBj%$t�� V JZsj$�s�$%� sAR��s{�$Bt }�BAT
j�8 �YZR {BtR$R�R BP �Y� PBjjBb$t� $t���I$�t�RU

*�ht$�$Bt nn w+Zsj$�s�$%� VAR��s{�$Bt _�BAj�8D V JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8 <\h $R s �Z}j� wp, +NMZ, +0y�/D� bY��� p $R s ��js�$Btsj A�Ys%$B� 8BI�j�
+NMZ $R s IB8s$t sAR��s{�$Bt I�ht�I Ak BAR��%sAj� I$R�$t{�$BtR� stI +0y�/ $R s
IB8s$t sAR��s{�$Bt I�ht�I Ak �s���� I$R�$t{�$BtR�

!P {BZ�R�� $� $R }BRR$Aj� �Ys� �%�t �Y� AsR� A�Ys%$B� 8BI�j p $�R�jP {sttB�
I����8$t� sjj I$R�$t{�$BtR I�ht�I Ak +0y�/�  Z� b$�Y ��R}�{� �B �Y� }BRR$Aj� Bt�R�
�Y� IB8s$tR ;5-w87D BP �Y� AsR� 8BI�j 8sk A� B%��jk I��s$j�I�

7Bj%$t� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 {B���R}BtIR �B I����8$t$t� I$RT
�$t{�$BtR �B A� 8sI� $t �Y� IB8s$tR ;5-w87D �Ys� s�� t�{�RRs�k $t B�I�� �B
��}�BIZ{� �Y�$� I$R�$t�Z$RY$t� }Bb��� qY$R 8�stR htI$t� s R�� BP IB8s$t }s��$T
�$BtR

$ ) w$d, 3 3 3 , $zD

bY${Y $R sAj� �B }��R��%� sR 8Z{Y $tPB�8s�$Bt sR }BRR$Aj� b$�Y ��R}�{� �B �Y�
�s���� I$R�$t{�$BtR� qY� s}}�Bs{Y �s,�t $R AsR�I Bt �Y� %$�b �Ys� bY�t ZR$t� �Y�
8BI�j� $� $R RZ^{$�t� �B ��� B}�$8sj $tPB�8s�$Bt sABZ� �Y� ��RZj�$t� RBjZ�$BtR�
stI �Ys� I$R�$t{�$BtR $t �Y� IB8s$t BP s A�Ys%$B� 8BI�j RYBZjI A� {BtR$I���I
Btjk $P �Y�k s�� t�{�RRs�k �B I��$%� {Bt{jZR$BtR sABZ� �Y�R� RBjZ�$BtR�

x�n�d ytIZ{�I *$R�$t{�$BtR

VR R�s��I sAB%�� �Y� RBjZ�$BtR �B s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 s�� �$%�t Ak s
R�� BP IB8s$t }s��$�$BtR $� bY${Y {B���R}BtIR �B s R�� BP IB8s$t sAR��s{�$BtR + �
yP + {Bt�s$tR RZ^{$�t� I$R�$t{�$BtR �B I��$%� sjj $tPB�8s�$Bt sABZ� �Y� ��RZj�$t�
RBjZ�$BtR� $� b$jj A� I�tB��I I$R�$t�Z$RY$t� IB8s$t sAR��s{�$BtU

*�ht$�$Bt n; w*$R�$t�Z$RY$t� *B8s$t VAR��s{�$BtD N�� <\h ) wp, +NMZ�
+0y�/D A� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8� V I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt
PB� <\h $R s R�� BP IB8s$t sAR��s{�$BtR

+ ) w+d, +1, 3 3 3 , +zD

RZ{Y �Ys� PB� �Y� {BtR$I���I �-���tsj ��R��${�$BtR p�?0 g +NMZw;5-w8DD� �Y�
sAR��s{��I 8BI�j I��$%�R s RBjZ�$Bt C5U g +0y�/w;5- w8DD $P stI Btjk $P �Y�
AsR� 8BI�j I��$%�R �Y� Rs8� RBjZ�$BtU
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+0y�/wp �Y p�?0D ) C5U3 +0y�/w+ wpD �Y + wp�?0DD ) C5U3

qY� ��JZ$��8�t� �-}��RR�I $t I�ht$�$Bt n; 8�stR �Ys� $P b� s�� �$%�t st
�-���tsj ��R��${�$Bt Bt �Y� j�%�j BP BAR��%sAj� I$R�$t{�$BtR v s{�Zsj BAR��%s�$BtR�
I�R$�t R}�{$h{s�$BtR� ��{� v� s}}jk$t� �Y� I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt +
A�PB�� I����8$t$t� �Y� ��RZj� IB�R tB� {Yst�� �Y� RBjZ�$BtR Bt �Y� j�%�j BP �Y�
�s���� I$R�$t{�$Bt� _Z� $t B�Y�� bB�IR� �Y� sAR��s{��I A�Ys%$B� 8BI�j {Bt�s$tR
RZ^{$�t� I$R�$t{�$BtR�

qY��� 8$�Y� �-$R� 8B�� �Yst Bt� }BRR$Aj� IB8s$t sAR��s{�$Bt �Ys� PZjhjjR �Y$R
{�$���$Bt� yt }s��${Zjs�� �Y� IB8s$t sAR��s{�$Bt �Ys� {B���R}BtIR �B �Y� $I�t�${sj
8s}}$t�

+7S U ;5-w8D� ;5-w8D,8yq )� 8yq

���s$tR sjj �Y� I$R�$t{�$BtR BP �Y� IB8s$tR� stI �YZR $� $R s I$R�$t�Z$RY$t�
IB8s$t sAR��s{�$Bt� VjRB� �Y� IB8s$t sAR��s{�$Bt {B���R}BtI$t� �B �Y� 8���� BP
�Y� BAR��%sAj� stI �s���� I$R�$t{�$BtR

+F��/� U)-optow+NMZ, +0y�/D

{Bt�s$tR RZ^{$�t� I$R�$t{�$BtR �B A� s I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt�
<�t{�� b� sjRB Ys%� �B R�s�� �Y� ��JZ$��8�t� �Ys� s JZsj$�s�$%� sAR��s{�$Bt {BtT
�s$tR Btjk t�{�RRs�k I$R�$t{�$BtR� qY$R 8�stR �Ys� $t �Y� {sR� bY��� �Y��� �-$R�R
8B�� �Yst Bt� I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt� b� bBZjI j$,� �B htI s 8s-$8sj
Bt�� V 8s-$8sj sAR��s{�$Bt �Zs�st���R �Ys� stk ht�� sAR��s{�$Bt $t{B�}B�s��R
I$R�$t{�$BtR �Ys� s�� Ztt�{�RRs�k� �$%�t �Y� �s���� stI BAR��%sAj� I$R�$t{�$BtRU

*�ht$�$Bt nx w�s-$8sj *$R�$t�Z$RY$t� *B8s$t VAR��s{�$BtD N�� <\h
) wp, +NMZ, +0y�/D A� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8� V I$R�$t�Z$RY$t� IB8s$t
sAR��s{�$Bt +7zS $R s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt PB� <\h � $P �Y���
IB�R tB� �-$R� s I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt + z

7zS PB� <\h RZ{Y �Ys� +7zS
$R s R��${� ��ht�8�t� BP + z

7zS�

V 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt $t{B�}B�s��R Btjk I$R�$t{�$BtR
�Ys� �B���Y�� s�� AB�Y t�{�RRs�k stI RZ^{$�t� s{{B�I$t� �B �Y� �s���� stI BAT
R��%sAj� I$R�$t{�$BtR� y� ��}��R�t�R s j�%�j BP sAR��s{�$Bt �Ys� $R 8BR� sI�JZs�� �B
RBj%� �Y� }�BAj�8� sR $� t�$�Y�� 8s,�R stk Ztt�{�RRs�k I$R�$t{�$BtR� tB� IB�R $�
sAR��s{� sbsk stk I$R�$t{�$BtR �Ys� s�� {�Z{$sj �B RBj%� �Y� }�BAj�8� V 8s-$8sj
I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt �YZR {s}�Z��R �Y� $t�Z$�$Bt A�Y$tI s JZsj$�sT
�$%� 8BI�j� *�ht$�$Bt nx 8$�Y� A� �YBZ�Y� BP sR s PB�8sj I�ht$�$Bt BP JZsj$�s�$%�
sAR��s{�$Bt $t �Y� R�tR� BP R�{�$Bt ;�x� �B�� }��{$R�jk� $� PB�8sj$9�R �Y� }�BAj�8
BP htI$t� JZsj$�s�$%� %sjZ�R PB� �Y� IB8s$tR BP %s�$sAj�RU 7$t{� s 8s-$8sj I$R�$tT
�Z$RY$t� IB8s$t sAR��s{�$Bt +7zS {B���R}BtIR �B s R�� BP IB8s$t }s��$�$BtR� htIT
$t� +7zS 8�stR htI$t� 8s-$8sj }s��$�$BtR BP �Y� $tI$%$IZsj IB8s$tR ;5- w87D�
qY� 8s-$8sj }s��$�$BtR BP �Y� $tI$%$IZsj ;5-w87D �Y�t {BtR�$�Z�� R��R BP JZsj$T
�s�$%� %sjZ�R PB� �Y� $tI$%$IZsj %s�$sAj�R 87� <Bb�%��� R$t{� �Y$R YBjIR Btjk ZtI��
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{���s$t }��{BtI$�$BtR� ���� �Y� ��R��${�$Bt �B %sjZ� sAR��s{�$Bt� b� }��P�� �B ZR�
�Y� ���8 $tIZ{�I I$R�$t{�$Bt $tR��sI BP JZsj$�s�$%� sAR��s{�$Bt �B s%B$I {BtPZR$Bt
b$�Y �Y� ��t��sj }�BAj�8 BZ�j$t�I $t {Ys}��� ;U

*�ht$�$Bt nE wytIZ{�I *$R�$t{�$BtD Vt $tIZ{�I I$R�$t{�$Bt� I�tB��I $7zS�
$R �Y� }s��$�$Bt BP ;5- w8D {B���R}BtI$t� �B s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t
sAR��s{�$Bt +7zS�

Vt $tIZ{�I I$R�$t{�$Bt �-}��RR�R stI PB�8sj$9�R BZ� $t$�$sj �Bsj BP I����8$t$t�
JZsj$�s�$%� %sjZ�R PB� �Y� IB8s$tR BP �Y� 8BI�j %s�$sAj�R P�B8 h�R� }�$t{$}j�R�

e-s8}j� � w__7 7b$�{YD ]BtR$I�� s RZAR�� BP �Y� }�Isj }BR$�$Bt R�tRB� 8BI�j
I�R{�$A�I $t �-s8}j� d �Ys� {BtR$R�R BP �Y� {B8}Bt�t�R Cj70�_� 4y00��r� ]LQ�d
stI ]LQ�1� N�� +0y�/ A� �$%�t sR $t �-s8}j� E� stI j�� +NMZ A� �JZsj �B �Y�
$I�t�${sj IB8s$t 8s}}$t�� qY�t �Y� $tIZ{�I I$R�$t{�$Bt PB� �Y� Rb$�{Y R�s�� $R

$7zQ,Cj70�_3X0y0� ) \\q�W 0i, \�7/_0ii3

W�-�� {BtR$I�� s R��Z{�Z�sj 8BI$h{s�$Bt bY��� {B8}Bt�t� Cj70�_ $R {Btt�{��I �B
4y00��r sR RYBbt $t h�Z�� x�x� qY�t st $tIZ{�I I$R�$t{�$Bt IB�R tB� Ys%� �B
I$R�$t�Z$RY A��b��t �Y� �bB Rb$�{Y R�s��R� A�{sZR� AB�Y R�s��R b$jj k$�jI �Y� Rs8�
��RZj� Bt �Y� j�%�j BP �s���� I$R�$t{�$BtRU

$7zQ,Cj70�_3X0y0� ) \\q�W0, �7/_0ii3

qY$R �-s8}j� $jjZR��s��R �Y� $t4Z�t{� BP �Y� R��Z{�Z�sj }s�� BP �Y� 8BI�j Bt �Y�
��stZjs�$�k BP �Y� $tIZ{�I I$R�$t{�$BtR�

(

7b$�{Y

 s����k�tI As��

8q�W0 8�7/_0

WBI�
1

3$�Z�� x�xU 7b$�{Y b$�Y 8BI$h�I R��Z{�Z��
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e-s8}j� M w�Zj�$}j${s�$Bt ]BtR��s$t�D N�� 8 ) w8d, 81, 8nD� N�� ;5-w87D
A� �JZsj �B �Y� ��sj tZ8A��R� 7 ) d, 1, n� N�� p �-}��RR �Y� A�Ys%$B� 8n ) 8d N 81�
VRRZ8� �Ys� �Y� Btjk tBtT��$%$sj �s���� }s��$�$Bt $R �$%�t PB� 8nU

$0y�/,n ) \w� , (D, (, w(, dD, d, wd, Di3

N�� �Y�R� }s��$�$Bt �j�8�t�R A� I�tB��I 8yqd, 8yq1, 3 3 3 , 8yqx� VRRZ8�� h�R�� �Ys� �Y�
BAR��%sAj� }s��$�$Bt PB� 8d stI 81 $R �$%�t Ak $7Q� qY�t �Y� $tIZ{�I I$R�$t{�$BtR
PB� 8d stI 81 s�� sjRB �JZsj �B $7QU

$7zQ,d ) $7zQ,1 ) $7Q3

qB R�� �Y$R� {BtR$I�� st sAR��s{�$Bt + �Ys� 8s}R �bB I$&���t� ��sjR yd W) y1 Bt�B
�Y� Rs8� IB8s$t %sjZ�� qY�t {YBBR$t� �Y� �-���tsj ��R��${�$Bt

p�?0 ) \wyd, d
yd
Di

��%�sjR �Y� jBRRU ���� PB� �Y� {sR� ( c yd c y1� �Y� AsR� ��js�$Bt k$�jIR �Y� RBT
jZ�$Bt C5U ) \ww� , D, w� , D, 8yq;Di� bY���sR �Y� sAR��s{�$Bt + wpD k$�jIR
C5UI ) C5U � \ww� , D, w� , D, 8yqxDi w�Y� B�Y�� {sR�R s�� R$8$js�D� WBb
sRRZ8� �Ys� �Y� BAR��%sAj� }s��$�$Bt PB� 8d stI 81 $R �$%�t Ak s }s��$�$Bt �Ys�
{BtR$R�R BP �Y� $t����� %sjZ�R stI B}�t $t���%sjR A��b��t �Y�8U

$LKX,d ) $LKX,1 ) \3 3 3 ,�d, w�d, (D, (, w(, dD, d, 3 3 3i

yt �Y$R {sR�� �Y� }${�Z�� {Yst��R� VR RZ���R��I Ak h�Z�� x�E� sjj %sjZ�R BP 8d
���s��� �Yst d {st A� RZ88s�$9�I� yt�Z$�$%�jk� $� bBZjI tB� }sk B& �B I$R�$t�Z$RY
A��b��t �Y�8 A�{sZR� �Y� %sjZ�R BP 81 s�� tB� ht�T��s$t�I �tBZ�Y �B �-}jB$� �Y�
I$R�$t{�$Bt ���� PB� I����8$t$t� bY��Y�� 8n $R j�RR �Yst� �JZsj �B� B� ���s��� �Yst
d� qY���PB��� �Y� $tIZ{�I I$R�$t{�$BtR PB� 8d stI 81 s�� �$%�t Ak

$7zQ,d ) $7zQ,1 ) \w� ,�dD,�d, w�d, (D, (, w(, dD, wd, Di3

qY$R �-s8}j� $jjZR��s��R �Y� $t4Z�t{� BP �Y� ��stZjs�$�k BP �Y� �-���tsj ��R��${�$BtR
Bt �Y� j�%�j BP sAR��s{�$Bt �Ys� {st A� s{Y$�%�I Ak $tIZ{�I I$R�$t{�$BtR� (

qY� �-s8}j�R stI I�ht$�$BtR sAB%� �s$R� s {BZ}j� BP $t����R�$t� JZ�R�$BtRU

wdD yt �Y� {sR� BP ht$�� IB8s$tR� YBb 8stk $tIZ{�I I$R�$t{�$BtR {st B{{Z� $t
}�$t{$}j�2 y��� bYs� $R �Y� R$9� BP �Y� R�s�{Y R}s{� PB� RBjZ�$BtR2

w1D =tI�� bYs� {BtI$�$BtR $R $� }BRR$Aj� �B I��$%� $tIZ{�I I$R�$t{�$BtR2 y���
bY�t {st b� �Zs�st��� �Ys� s Zt$JZ� RBjZ�$Bt IB�R �-$R�2

wnD GYs� I����� BP sAR��s{�$Bt {st A� s{Y$�%�I� PB� I$&���t� {B8A$ts�$BtR BP
}�BAj�8 RBj%$t� �sR,R stI �$%�t $t$�$sj {BtI$�$BtR2 y��� bYs� I����8$t�R
�Y� {Ys�s{���$R�${R BP s RBjZ�$Bt2
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3$�Z�� x�EU _�B`�{�$BtR BP �Y� 8Zj�$}j${s�$Bt {BtR��s$t� $t �-s8}j� M Bt �Y�
JZsj$�s�$%� %sjZ�R BP 8n� qY� I$s��s8 PB� 8n ) 8yq1 wtB� RYBbtD {B$t{$I�R b$�Y
�Y� s-�R 8d�81�

w;D <Bb {BR�jk $R $� IB I��$%� $tIZ{�I I$R�$t{�$BtR2 y��� bYs� $R �Y� {B8}j�-$�k
BP I��$%$t� s RBjZ�$Bt {B8}Z�s�$Btsjjk2

wxD 3$tsjjk� bYs� $R �Y� $8}s{� BP �Y� R}�{$h{ R��Z{�Z�� BP 8BI�jR v $��� {B8T
}BR$�$Btsj A�Ys%$B� 8BI�jR v �Ys� b� bst� �B ZR� $t �Y� {Bt��-� BP BZ�
s}}j${s�$Bt2 y��� {st b� �-}jB$� �Y� Bt�BjB�${sj 8BI�j jsk�� IZ�$t� �Y�
}�B{�RR BP I��$%$t� s RBjZ�$Bt2

es{Y BP �Y�R� JZ�R�$BtR b$jj A� sII��RR�I $t �Y$R �Y�R$R� yt �Y� PBjjBb$t�
R�{�$BtR� b� $t%�R�$�s�� PZtIs8�t�sj }�B}���$�R BP $tIZ{�I I$R�$t{�$BtR {Bt{��t$t�
�Y� R$9� BP �Y� R�s�{Y R}s{� PB� RBjZ�$BtR� �Y� {B8}j�-$�k BP htI$t� s RBjZ�$Bt�
stI �Y� �-$R��t{� BP Zt$JZ� RBjZ�$BtR� qY$R }�B%$I�R stRb��R �B �Y� h�R� PBZ�
$RRZ�R �Ys� b��� �s$R�I sAB%�� G� sjRB RY�I 8B�� j$�Y� Bt �Y� ��js�$BtRY$} BP
JZsj$�s�$%� sAR��s{�$BtR stI {Bt{�}�R �Ys� Ys%� A��t I�%�jB}�I $t �Y� h�jI BP
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{BtR��s$t� Rs�$RPs{�$Bt� $t }s��${Zjs�� $t���{Yst��sA$j$�k� qY$R b$jj }�B%$I� st
stRb�� �B �Y� JZ�R�$Bt YBb �Y� {Ys�s{���$9s�$Bt BP +7zS {st A� �Z�t�I �B s PB�8
�Ys� $R s8�tsAj� PB� sj�B�$�Y8${ {B8}Z�s�$Bt� qYZR� �Y� ��RZj�R I��$%�I $t �Y�
PBjjBb$t� R�{�$BtR b$jj R��%� sR �Y� AsR$R PB� I�%$R$t� �Y� {B8}Z�s�$Btsj RBjZ�$Bt
�B �sR,TI�}�tI�t� JZsj$�s�$%� 8BI�j sAR��s{�$Bt �Ys� $R }��R�t��I $t �Y� t�-�
{Ys}����

x�; qsR,TI�}�tI�t� VAR��s{�$Bt sR s 7�s�{Y _�BAj�8

qY� jsR� R�{�$BtR }�B%$I�I ZR b$�Y s PB�8sj I�ht$�$Bt BP �sR,TI�}�tI�t� JZsjT
$�s�$%� 8BI�j sAR��s{�$Bt� qY� RBjZ�$Bt �B �Y$R }�BAj�8 YsR A��t {s}�Z��I Ak
$tIZ{�I I$R�$t{�$BtR �Ys� {st A� ��}��R�t��I sR s IB8s$t 8s}}$t� +7zS� yt �Y$R
R�{�$Bt� b� {Ys�s{���$9� �Y� R�s�{Y R}s{� PB� $tIZ{�I I$R�$t{�$BtR PB� �Y� R}�{$sj
{sR� BP ht$�� IB8s$tR� yP �Y� IB8s$tR BP �Y� %s�$sAj�R $t �Y� 8BI�j s�� ht$���
�Y��� $R Btjk s ht$�� tZ8A�� BP }BRR$Aj� IB8s$t sAR��s{�$BtR� stI {BtR�JZ�t�jk�
�Y� }�BAj�8 BP htI$t� $tIZ{�I I$R�$t{�$BtR {st A� {sR� sR s ht$�� R�s�{Y }�BAj�8�

x�;�d 7�s�{Y 7}s{� PB� ytIZ{�I *$R�$t{�$BtR

qY� �j�8�t�R BP �Y� R�s�{Y R}s{� PB� s ht$�� JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 s��
�$%�t Ak �Y� }BRR$Aj� R��R BP IB8s$t sAR��s{�$BtR + U

+ ) w+d, +1, 3 3 3 , +zD3

V IB8s$t sAR��s{�$Bt +7 {B���R}BtIR �B s IB8s$t }s��$�$Bt $7� <�t{�� $t
B�I�� �B I����8$t� �Y� R$9� BP �Y� R�s�{Y R}s{�� b� Ys%� �B stsjk9� �Y� tZ8A��
BP }BRR$Aj� }s��$�$BtR BP s IB8s$t ;5-w87D� 3B� �-s8}j�� �Y� IB8s$t

\d, 1, ni

{st A� }s��$�$Bt�I $t �Y� PBjjBb$t� h%� bskRU

\\di, \1i, \nii,
\\di, \1, nii,
\\1i, \d, nii,
\\ni, \d, 1ii,
\\d, 1, nii3
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I�tB��R �Y� A$tB8$sj {B�^{$�t�� qY� 7�$�j$t� tZ8A��R {st sjRB A�

��t��s��I ��{Z�R$%�jk ZR$t� �Y� PB�8Zjs

Cwz, >D ) Cwz� d, > � dD L >Cwz� d, >D3
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%sjZ� 1 PB� %s�$sAj� 8d� qY� �bB 8s-$8sj I$R�$t�Z$RY$t� sAR��s{�$BtR $7zS� $

z

7zS

��4�{� �Y� Ps{� �Ys� �Y$R {st A� IBt� $t �bB bskR�
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x�x�; qY� 7{B}� BP �Y� _�BAj�8 7Bj%$t� qsR,

yt �Y$R R�{�$Bt� b� {s}�Z�� �Y� $t4Z�t{� BP �Y� }�BAj�8 RBj%$t� �sR, Bt �Y� $tIZ{�I
I$R�$t{�$BtR� ]Ys}��� n $t��BIZ{�I }��I${�$Bt stI I$s�tBR$R sR �bB AsR${ 8BI�jT
AsR�I }�BAj�8 RBj%$t� �sR,R�

3B� }��I${�$Bt� �Y� {BtR$I���I �-���tsj ��R��${�$BtR s�� sRRZ8�I �B A� {BtR$RT
��t� b$�Y �Y� 8BI�j� stI b� s�� $t����R��I $t I��$%$t� �Y� ��RZj�$t� ��R��${�$BtR
PB� B�Y�� %s�$sAj�R� yt {Bt��sR�� PB� �Y� �sR, BP I$s�tBR$R� $� $R }BRR$Aj� �Ys� �Y�
8BI�j $R $t{BtR$R��t� b$�Y s �$%�t �-���tsj ��R��${�$Bt� RZ{Y �Ys� $� $R t�{�RRs�k
�B }��PB�8 s ��%$R$Bt BP �Y� 8BI�j�

*�ht$�$Bt ;d w]BtR$R��t{k BP +V_D N�� <\h ) wp, +NMZ, +0y�/D A� s JZsjT
$�s�$%� sAR��s{�$Bt }�BAj�8� <\h $R {BtR$R��t�� $P sjj �-���tsj ��R��${�$BtR s��
{BtR$R��t� b$�Y �Y� 8BI�j� $��� +NMZwpD ) +NMZw;5-w8DD�

qY� {BtI$�$Bt �Ys� <\h $R {BtR$R��t� $R tB� s ��R��${�$Bt� PB� s �$%�t A�Ys%$B�
8BI�j {st sjbskR A� 8BI$h�I $t RZ{Y s bsk �Ys� sjj �-���tsj ��R��${�$BtR s�� {BtT
R$R��t� b$�Y �Y� 8BI�j� qY� }�$t{$}j� $R �B �Z�t s I$s�tBR�${ }�BAj�8 RBj%$t� �sR,
$t�B s }��I${�$Bt �sR, Ak st�${$}s�$t� }BRR$Aj� ��%$R$BtR $t �Y� 8BI�j wR�� R�{�$Bt
n�E�nD� $t �Y� �-���8� {sR� Ak sII$t� Zt,tBbt A�Ys%$B� 8BI�R �Ys� {B���R}BtI
�B Zt��R��${��I A�Ys%$B� BP {B8}Bt�t�R�

x�E ytIZ{�I *$R�$t{�$BtR stI yt���{Yst��sA$j$�k

yt �Y$R R�{�$Bt� $� $R RYBbt YBb �Y� }�BAj�8 BP htI$t� $t���{Yst��sAj� %sjZ�R $t
{BtR��s$t� Rs�$RPs{�$Bt wR�{�$Bt ;�E�dD $R ��js��I �B htI$t� $tIZ{�I I$R�$t{�$BtR PB�
s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8� qY� PBjjBb$t� }�B}BR$�$Bt R�s��R �Ys� $t���T
{Yst��sA$j$�k {st A� ��{BtR��Z{��I sR s R}�{$sj {sR� BP s <\h �

_�B}BR$�$Bt � wyt���{Yst��sA$j$�k sR +Zsj$�s�$%� VAR��s{�$Bt _�BAj�8D
N�� <\h ) wp, +NMZ, +0y�/D A� s {B8}j���� 8$t$8sj stI BAR��%sAj� JZsj$�s�$%�
sAR��s{�$Bt }�BAj�8 bY��� +NMZ ) +7S� +0y�/ ) +0�78� qY�t �Y� 8s-$8sj I$R�$tT
�Z$RY$t� IB8s$t sAR��s{�$Bt +7zS PB� <\h $R �JZsj �B +A{,p�

_�BBP�  �{sZR� <\h $R {B8}j���� �Y� R�� BP {BtR$I���I �-���tsj ��R��${�$BtR
{Bt�s$tR $t }s��${Zjs� �s{Y �Z}j� BP ;5-w8D sR }BRR$Aj� p�?0� 3B� �s{Y RZ{Y
p�?0 �Ys� $R $t{BtR$R��t� b$�Y p� +7zSwp�?0D 8ZR� sjRB ��8s$t $t{BtR$R��t� b$�Y
+7zSwpD� stI PB� �s{Y p�?0 �Ys� $R {BtR$R��t� b$�Y p� +7zSwp�?0D 8ZR� sjRB ��8s$t
{BtR$R��t� b$�Y +7zSwpD� y� PBjjBbR �Ys� +7zS 8ZR� }��R��%� �-s{�jk �Y� �Z}j�R BP
p� stI �YZR �Y� I$R�$t{�$BtR $t +A{,p s�� t�{�RRs�k PB� +7zS �B A� I$R�$t�Z$RY$t��
!t �Y� B�Y�� YstI� $P �bB IB8s$t %sjZ�R PB� s %s�$sAj� 87 s�� PZjjk $t���{Yst��sAj��
�Y�t �Y��� IB�R tB� �-$R� st �-���tsj ��R��${�$Bt �Ys� bBZjI k$�jI s I$&���t� ��RZj�
Bt �Y� j�%�j BP �s���� I$R�$t{�$BtR $P �Y�R� IB8s$t %sjZ�R s�� tB� I$R�$t�Z$RY�I�
qYZR �Y� I$R�$t{�$BtR $t +A{,p s�� RZ^{$�t� PB� +7zS �B A� I$R�$t�Z$RY$t�� y�
PBjjBbR �Ys� +7zS $R �JZsj �B +A{,p� (
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x�E�d ]B8}j�-$�k BP 3$tI$t� ytIZ{�I *$R�$t{�$BtR

 sR�I Bt �Y� ��RZj�R BP �Y� }��%$BZR R�{�$Bt� �Y� PBjjBb$t� }�B}BR$�$Bt R�s��R
�Ys� htI$t� $tIZ{�I I$R�$t{�$BtR PB� {B8}BR$�$Btsj 8BI�jR $R st $tY���t�jk Ys�I
}�BAj�8�

_�B}BR$�$Bt d( w]B8}j�-$�k BP 3$tI$t� ytIZ{�I *$R�$t{�$BtRD N�� <\h
) wp, +NMZ, +0y�/D A� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 PB� s {B8}BR$�$Btsj A�Ys%T
$B� 8BI�j p �$%�t Ak s RkR��8 I�R{�$}�$Bt� qY�t htI$t� st $tIZ{�I I$R�$t{�$Bt
+7zS PB� <\h $R W_TYs�I�

_�BBP� ]BtR$I�� s�s$t �Y� {sR� bY��� +NMZ ) +7S� +0y�/ ) +0�78� stI <\h
$R {B8}j���� 8$t$8sj stI BAR��%sAj�� 3�B8 }�B}BR$�$Bt �� $� PBjjBbR �Ys� $t
�Y$R R$�Zs�$Bt� I����8$t$t� �Y� $tIZ{�I I$R�$t{�$BtR $R �JZsj �B �Y� }�BAj�8 BP
I����8$t$t� $t���{Yst��sAj� %sjZ�R PB� �Y� ��js�$Bt p I�ht�I Ak �Y� {BtR��s$t�
t��bB�, BP �Y� RkR��8 I�R{�$}�$Bt� *����8$t$t� $t���{Yst��sAj� %sjZ�R PB� s
{BtR��s$t� t��bB�, $R ,tBbt �B A� s W_TYs�I }�BAj�8 w>G3��HD� y� PBjjBbR �Ys�
htI$t� st $tIZ{�I I$R�$t{�$Bt +7zS PB� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 $R sjRB
W_TYs�I� (

x�� *����8$t$t� ytIZ{�I *$R�$t{�$BtR

yt �Y$R R�{�$Bt� b� I�R{�$A� YBb RBjZ�$BtR {st A� BA�s$t�I PB� s JZsj$�s�$%� sAT
R��s{�$Bt }�BAj�8� yt �Y� PBjjBb$t�� b� sRRZ8� �Ys� PB� s �$%�t JZsj$�s�$%� sAT
R��s{�$Bt }�BAj�8 <\h ) wp, +NMZ, +0y�/D� s RBjZ�$Bt +7zS $R �$%�t Ak �Y� 8����
BP st sAR��s{�$Bt +NMZ

I BP +NMZ stI st sAR��s{�$Bt +0y�/
I BP +0y�/� y� b$jj A� RYBbt

�Ys� $t �Y$R {sR�� stI ZtI�� �Y� }��{BtI$�$BtR $I�t�$h�I $t �Y� }��%$BZR R�{�$BtR�
s Zt$JZ� RBjZ�$Bt PB� <\h {st A� PBZtI�

3$�R�� $t �Y$R R$�Zs�$Bt� s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt {Bt�s$tR
s� j�sR� �Y� I$R�$t{�$BtR �$%�t Ak +0y�/U

qY�B��8 d w*�{B8}BR$�$Bt BP ytIZ{�I *$R�$t{�$BtRD N�� <\h A� s JZsjT
$�s�$%� sAR��s{�$Bt }�BAj�8 �Ys� $R {B8}j���� 8$t$8sj� stI BAR��%sAj�� yP +7zS $R
s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt PB� <\h � �Y�t +7zS $R s ��ht�8�t�
BP +0y�/� $��� +7zS )-optow+NMZ

I, +0y�/D�

_�BBP� VRRZ8� �Y� {Bt��s�k� $��� PB� s %s�$sAj� 87� �Y��� $R s }s��$�$Bt
�j�8�t� $t +7zQ,7 �Ys� {Bt�s$tR %sjZ�R P�B8 8B�� �Yst Bt� �s���� }s��$�$Bt �jT
�8�t��  �{sZR� <\h $R BAR��%sAj�� PB� �s{Y �s���� }s��$�$Bt �j�8�t� BP 87�
�Y��� �-$R�R s� j�sR� Bt� �-���tsj ��R��${�$Bt p�?0 PB� bY${Y �Y� }�B`�{�$Bt BP
+0y�/wp �Y p�?0D Bt 87 $R �JZsj �B �Y� �s���� }s��$�$Bt �j�8�t�� 3B� p�?0� �Y�
}�B`�{�$Bt BP +0y�/w+7zSwpD �Y +7zSwp�?0DD Bt 87 {Bt�s$tR 8B�� �Yst Bt� �s����
}s��$�$Bt �j�8�t�� y� PBjjBbR �Ys� +7zSwpD �Y +7zSwp�?0D k$�jIR s I$&���t� RBjZ�$Bt
s� �Y� j�%�j BP �s���� I$R�$t{�$BtR {B8}s��I �B p �Y p�?0� <�t{�� +7zS {sttB� A�
s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt� (
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x���d !AR��%s�$Bt _s��$�$BtR stI 7BjZ�$Bt _s��$�$BtR

qY�B��8 d 8�stR �Ys� �Y� �s���� I$R�$t{�$BtR 8ZR� A� ,�}� $t �Y� $tIZ{�I I$RT
�$t{�$BtR $P <\h $R BAR��%sAj�� <�t{�� �Y� RBZ�{� PB� sAR��s{�$Bt BP �Y� $tIZ{�I
I$R�$t{�$BtR {st Btjk A� st sAR��s{�$Bt BP �Y� BAR��%sAj� I$R�$t{�$BtR�

qY� R}s{� PB� �-���tsj ��R��${�$BtR $R �$%�t Ak +NMZw;5- w8DD� 3B� �s{Y �Z}j�
54C> ; +NMZw;5-w8DD� I�ht� p54C,> �B A� �Y� `B$t BP �Y� BAR��%s�$Bt b$�Y
�Y� 8BI�j ��js�$BtU

p54C,> U) p �Y 54C>3

yP <\h $R {B8}j���� $��� �s{Y 54C> ; +NMZw;5-w8DD $R {BtR$I���I� �Y�
p54C,> {B%�� �Y� 8BI�j ��js�$Bt�  �{sZR� �Y� 54C> s�� 8Z�Zsjjk I$R`B$t�� �Y�
p54C,> s�� 8Z�Zsjjk I$R`B$t�� y� PBjjBbR �Ys� �Y� p54C,> PB�8 s }s��$�$Bt BP �Y�
8BI�j ��js�$Bt pU

*�ht$�$Bt ;1 w!AR��%s�$Bt _s��$�$BtD 3B� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8
<\h ) wp, +NMZ, +0y�/D� �Y� R��

�wp, +NMZD U)
�
>

p54C,>

$R I�tB��I BAR��%s�$Bt }s��$�$Bt�

N�� PZ��Y�� pC5U,> A� �Y� RBjZ�$Bt BA�s$t�I PB� p54C,> s� �Y� j�%�j BP +0y�/U

pC5U,> U) +0y�/wp54C,>D3

qY�t �Y� p54C,> �Ys� BA�s$t �Y� Rs8� RBjZ�$Bt� $��� PB� bY${Y pC5U,> $R �JZsj�
PB�8 s }s��$�$Bt BP �Y� R�� �wp, +NMZD� N�� pC5U,54C,> A� I�ht�I Ak

pC5U,54C,> U)
�

iUpC5U,i)pC5U,>

p54C,i 3

qY�t �Y� �j�8�t�R BP �Y� R�� BP sjj RZ{Y ��js�$BtR pC5U,54C,> I�ht� s }s��$�$Bt
BP �Y� BAR��%s�$Bt }s��$�$BtU

*�ht$�$Bt ;n w7BjZ�$Bt _s��$�$BtD 3B� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 <\h
) wp, +NMZ, +0y�/D� �Y� R��


wp, +NMZ, +0y�/D U)
�
>

pC5U,54C,>

$R I�tB��I RBjZ�$Bt }s��$�$Bt�

yt B�Y�� bB�IR� 
wp, +NMZ, +0y�/D I�ht�R s }s��$�$Bt BP �Y� 8BI�j ��js�$Bt �Ys�
$R st sAR��s{�$Bt BP �Y� }s��$�$Bt BP �Y� 8BI�j ��js�$Bt I�ht�I Ak �wp, +NMZD wR��
h�Z�� x��D� qY� PBjjBb$t� �-s8}j� $jjZR��s��R �Y� sAB%� I�ht$�$BtR�
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 p! 7�1  p! 7�;

 p! 7�n

 p! 7�x

 p! 7�d
p7!N�! 7�n

p7!N�! 7�d

p7!N�! 7�1

pw8D pw8D

3$�Z�� x��U qY� �j�8�t�R BP �Y� BAR��%s�$Bt }s��$�$Bt wj�P�D PB�8 s }s��$�$Bt BP
�Y� 8BI�j ��js�$Bt� bY$j� �Y� �j�8�t�R BP �Y� RBjZ�$Bt }s��$�$Bt w�$�Y�D PB�8 st
sAR��s{�$Bt BP �Y$R }s��$�$Bt

e-s8}j� dn weJZsj$�kD N�� 8 ) w8d, 81D� N�� ;5- w87D ) \(, d, 1i PB� 7 ) d, 1�
N�� p �-}��RR �Y� A�Ys%$B� 8d ) 81� $���

pw8D ) \w(, (D, wd, dD, w1, 1Di3
VRRZ8� �Ys� �Y� Btjk tBtT��$%sj BAR��%sAj� }s��$�$Bt $R s }s��$�$Bt PB� 8d

$LKX,d ) \\(i, \di, \1ii, $LKX,1 ) \\(, d, 1ii
stI �Ys� �Y� Btjk tBtT��$%sj �s���� }s��$�$Bt $R �$%�t Ak s }s��$�$Bt PB� 81U

$0y�/,d ) \\(, d, 1ii, $0y�/,1 ) \\(i, \d, 1ii3
qY�t �Y� R�� +NMZw;5-w8DD {Bt�s$tR �Y� �j�8�t�R

54Cd ) w\(i, \(, d, 1iD,
54C1 ) w\di, \(, d, 1iD,
54Cn ) w\1i, \(, d, 1iD

stI �Y� R�� �wp, +NMZD {Bt�s$tR �Y� �Y��� �j�8�t�R

p54C,d ) \w(, (Di,
p54C,1 ) \wd, dDi,
p54C,n ) \w1, 1Di3

3Z��Y���

pC5U,d ) \w\(, d, 1i, \(iDi, pC5U,54C,d ) \w(, (Di,
pC5U,1 ) \w\(, d, 1i, \d, 1iDi, pC5U,54C,1 ) \wd, dD, w1, 1Di,
pC5U,n ) \w\(, d, 1i, \d, 1iDi, pC5U,54C,n ) \wd, dD, w1, 1Di

stI �Y� R�� 
wp, +NMZ, +0y�/D {Bt�s$tR �Y� �bB �j�8�t�R wR�� sjRB h�Z�� x�MD

pC5U,54C,d ) \w(, (Di, pC5U,54C,1 ) \wd, dD, w1, 1Di3
(
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1

1

3$�Z�� x�MU qY� �bB �j�8�t�R pC5U,54C,d stI pC5U,54C,1 BP �Y� }s��$�$Bt

wp, +NMZ, +0y�/D PB� �-s8}j� dn wtZ8A��R I�tB�� �Y� $tI${�R BP �Y� }s��$�$Bt
�j�8�t�RD

x���1 V}}�B-$8s�$BtR �B ytIZ{�I *$R�$t{�$BtR

qY� PBjjBb$t� �Y�B��8 }�B%$I�R s RZ^{$�t�� AZ� tB� t�{�RRs�k {BtI$�$Bt PB� $tT
IZ{�I I$R�$t{�$BtR�

qY�B��8 1 w7Z^{$�t� ]BtI$�$BtD N�� <\h A� s JZsj$�s�$%� sAR��s{�$Bt }�BAT
j�8 �Ys� $R {B8}j��� stI 8$t$8sj� yP +7zS $R s 8s-$8sj I$R�$t�Z$RY$t� IBT
8s$t sAR��s{�$Bt PB� <\h � �Y�t +7zQ,7 $R s ��ht�8�t� BP stk IB8s$t }s��$�$Bt
$7 ) \h7,d, h7,1i �$%�t Ak

h7,d ) �87w+NMZwpC5U,54CDD, h7,1 ) ;5-w87D~h7,d, pC5U,54C ; 
wp, +NMZ, +0y�/D3

_�BBP� qY� {sR� bY��� �$�Y�� h7,d ) ! B� h7,1 ) ! $R ��$%$sj� WBb sRRZ8�
�Y� {sR� bY��� �Y� }s��$�$Bt �j�8�t�R h7,d stI h7,1 s�� AB�Y tBtT�8}�k� stI j��
+NMZwpC5U,54CD A� �Y� �j�8�t� BP 
wp, +NMZ, +0y�/D ZR�I �B BA�s$t $7� ]BtR$I��
�Y� �bB ��js�$BtR

p�?0 U) h7,d, p
I
�?0 U) h7,13

p�?0 stI pI
�?0 s�� s� �Y� j�%�j BP ��stZjs�$�k BP �Y� BAR��%sAj� I$R�$t{�$BtR� stI

A�{sZR� <\h $R {B8}j���� p�?0 stI pI
�?0 {st B{{Z� sR }BRR$Aj� �-���tsj ��R��${T

�$BtR� qY�t +0y�/wp �Y p�?0D )U C5U� $��� �Y� �-���tsj ��R��${�$Bt p�?0 k$�jIR �Y�
RBjZ�$Bt C5U s� �Y� j�%�j BP �Y� �s���� I$R�$t{�$BtR� N$,�b$R�� +0y�/wp �Y pI

�?0D )U
C5UI� $��� �Y� �-���tsj ��R��${�$Bt pI

�?0 k$�jIR s RBjZ�$Bt C5UI�  �{sZR� <\h $R
8$t$8sj� AB�Y C5U W) ! stI C5UI W) !� !AR��%� PZ��Y�� �Ys� R$t{� h7,1 $R $t{BtT
R$R��t� b$�Y +NMZwpC5U,54CD� �Y� RBjZ�$Bt BA�s$t�I PB� p�?0 $R I$&���t� P�B8 �Y�
RBjZ�$Bt BA�s$t�I PB� pI

�?0� $��� C5U W) C5UI� VRRZ8� �Ys� �Y� IB8s$t }s��$�$Bt
{B���R}BtI$t� �B +7zS {B8A$t�R h7,d� h7,1 $t Bt� }s��$�$Bt �j�8�t�� qY�t

+0y�/w+7zSwpD �Y +7zSwp�?0D * C5U � C5UI,

+0y�/w+7zSwpD �Y +7zSwp
I
�?0D * C5UI � C5U3
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 �{sZR� C5U W) C5UI stI C5U, C5UI W) !� $� YBjIR �Ys� C5U�C5UI W) C5U
B� C5U� C5UI W) C5UI� <�t{�� PB� s� j�sR� Bt� BP �Y� �-���tsj ��R��${�$BtR p�?0

B� pI
�?0� +7zS I��$%�R s I$&���t� ��RZj� Bt �Y� j�%�j BP �s���� I$R�$t{�$BtR {B8}s��I

�B �Y� AsR� 8BI�j ��js�$Bt� qY���PB��� +7zS {sttB� A� s I$R�$t�Z$RY$t� IB8s$t
sAR��s{�$Bt� stI $� PBjjBbR �Ys� stk +7zS 8ZR� R}�s�s�� h7,d P�B8 h7,1� bY${Y
8�stR �Ys� $� $R s ��ht�8�t� BP �Y� IB8s$t }s��$�$Bt $7� (

e-s8}j� d; weJZsj$�kD ]BtR$I�� s�s$t �-s8}j� dn�  k s}}jk$t� �Y�B��8 1�
�Y� PBjjBb$t� }s��$�$Bt �j�8�t�R s�� BA�s$t�I PB� %s�$sAj� 8d

hd,d,d U) �8dw+NMZwpC5U,54C,dDD ) \(i, hd,1,d U) ;5-w8dD ~ hd,d,d ) \d, 1i,
hd,d,1 U) �8dw+NMZwpC5U,54C,1DD ) \d, 1i, hd,1,1 U) ;5-w8dD ~ hd,d,1 ) \(i,

stI �Y� PBjjBb$t� }s��$�$Bt �j�8�t�R s�� BA�s$t�I PB� %s�$sAj� 81 U

h1,d,d U) �8dw+NMZwpC5U,54C,dDD ) \(, d, 1i, hd,1,d U) ;5-w8dD ~ h1,d,d ) !,
h1,d,1 U) �8dw+NMZwpC5U,54C,1DD ) \(, d, 1i, h1,1,1 U) ;5-w8dD ~ h1,d,1 ) !3

 k s}}jk$t� sjRB �Y�B��8 d wR�� sjRB h�Z�� x��D� $� PBjjBbR �Ys� s 8s-$8sj I$R�$tT
�Z$RY$t� IB8s$t sAR��s{�$Bt +7zS 8ZR� A� s ��ht�8�t� BP

$d ) \\(i, \d, 1ii, $1 ) \\(i, \d, 1ii3

(

8
d

8
1

(

d

1

( d 1
8
d

8
1

(

d

1

( d 1

d

1

1

3$�Z�� x��U _�B`�{�$Bt BP pC5U,54C,d wj�P�D stI pC5U,54C,1 w�$�Y�D Bt %s�$sAj� 8d
k$�jIR s I$R�$t{�$Bt A��b��t �Y� IB8s$t %sjZ�R PB� �-s8}j� d;

3B� �Y� �-s8}j� sAB%�� �Y� I$R�$t{�$BtR I��$%�I Ak �Y�B��8R d stI 1 Ys}}�t�I
�B A� RZ^{$�t� stI t�{�RRs�k $t B�I�� �B BA�s$t s 8s-$8sj I$R�$t�Z$RY$t� IB8s$t
sAR��s{�$Bt� yt {Bt��sR�� �Y� PBjjBb$t� �-s8}j� }��R�t�R s JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8 PB� bY${Y �Y� s}}�B-$8s�$Bt I��$%�R Btjk t�{�RRs�k� AZ� tB� RZ^{$�t�
I$R�$t{�$BtR�



�( ]<V_qei x� qV7�T*e_eW*eWq +=VNyqVqyze V 7qiV]qy!W

e-s8}j� dx w�B�Tps��D N�� 8 ) w8d, 81, 8nD� N�� ;5-w87D ) \(, di PB� 7 )
d, 1, n� N�� p �-}��RR �Y� A�Ys%$B� 8n ) �5pw8d, 81D� $���

pw8D ) \w(, (, (D, w(, d, dD, wd, (, dD, wd, d, (Di3
N�� ZR sRRZ8� �Ys� s tBtT��$%$sj BAR��%sAj� I$R�$t{�$Bt $R �$%�t Btjk PB� %s�$sAj�R
8d stI 81 bYBR� ��stZjs�$�k $R �JZsj �B �Y�$� AsR� IB8s$t� stI �Ys� �Y� Btjk
tBtT��$%$sj �s���� I$R�$t{�$Bt $R �B I����8$t� bY��Y�� 8n $R 9��B B� tB�U

$LKX,d ) \\(i, \dii, $LKX,1 ) \\(i, \dii, $0y�/,n ) \\(i, \dii3
qY�t +NMZw;5-w8DD YsR PBZ� �j�8�t�R� stI �Y� R�� �wp, +NMZD {Bt�s$tR �Y� PBZ�
�j�8�t�R

p54C,d ) \w(, (, (Di,
p54C,1 ) \w(, d, dDi,
p54C,n ) \wd, (, dDi,
p54C,; ) \wd, d, (Di3

3Z��Y���

pC5U,d ) \w\(, di, \(, di, (Di, pC5U,54C,d ) \w(, (, (D, wd, d, (Di,
pC5U,1 ) \w\(, di, \(, di, dDi, pC5U,54C,1 ) \w(, d, dD, wd, (, dDi,
pC5U,n ) \w\(, di, \(, di, dDi, pC5U,54C,1 ) \w(, d, dD, wd, (, dDi,
pC5U,; ) \w\(, di, \(, di, (Di, pC5U,54C,d ) \w(, (, (D, wd, d, (Di,

stI� Y�t{�� �Y� R�� 
wp, +NMZ, +0y�/D {Bt�s$tR �Y� �bB �j�8�t�R

pC5U,54C,d ) \w(, (, (D, wd, d, (Di, pC5U,54C,1 ) \w(, d, dD, wd, (, dDi3
qY� s}}j${s�$Bt BP �Y�B��8 1 k$�jIR Btjk �Y� ��$%$sj }s��$�$Bt sR s jBb�� ABZtI
PB� �Y� ��stZjs�$�k BP 8d stI 81 wR�� sjRB h�Z�� x�d(D� <Bb�%��� �Y� 8s-$8sj
I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt PB� �Y� �-s8}j� $R �$%�t Ak �Y� ��stZjs�$�k BP
�Y� AsR� IB8s$tU

$7zQ,d ) \\(i, \dii, $7zQ,1 ) \\(i, \dii3
(

x���n ]B8}j��� 7BjZ�$Bt �B ytIZ{�I *$R�$t{�$BtR

qY� PBjjBb$t� �Y�B��8 }�B%$I�R �Y� {B8}j��� RBjZ�$Bt PB� �Y� }�BAj�8 BP I��$%$t�
$tIZ{�I I$R�$t{�$BtR�

qY�B��8 n w7Z^{$�t� stI W�{�RRs�k ]BtI$�$BtD N�� <\h A� s JZsj$�sT
�$%� sAR��s{�$Bt }�BAj�8 �Ys� $R {B8}j���� 8$t$8sj� BAR��%sAj� stI {BtR$R��t��
qY�t +7zS $R �JZsj �B �Y� 8���� BP �Y� �s���� I$R�$t{�$BtR b$�Y stk IB8s$t }s�T
�$�$Bt $7 �$%�t Ak

+B{,� bY��� � U) +NMZwpC5U,54CD, pC5U,54C ; 
wp, +NMZ, +0y�/D3
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3$�Z�� x�d(U _�B`�{�$Bt BP pC5U,54C,d wj�P�D stI pC5U,54C,1 w�$�Y�D Bt %s�$sAj�
8d k$�jIR tB I$R�$t{�$Bt PB� �-s8}j� dx

_�BBP� qY� {BtR��Z{�$Bt $R R$8$js� �B �Y� }�BBP BP �Y�B��8 1� N�� pC5U,54C

A� st �j�8�t� BP 
wp, +NMZ, +0y�/D ZR�I �B BA�s$t $7� N�� h7,d, h7,1 A� �bB }s��$�$Bt
�j�8�t�R BP $7� ]BtR$I�� �Y� �bB ��js�$BtR

p�?0 U) �87;h7,dw+NMZwpC5U,54CDD,

pI
�?0 U) \8yqi �8~87wp�?0D bY��� 8yq ; h7,13

p�?0 stI pI
�?0 s�� s� �Y� j�%�j BP ��stZjs�$�k BP �Y� BAR��%sAj� I$R�$t{�$BtR�  �T

{sZR� <\h $R {B8}j���� p�?0 stI pI
�?0 {st B{{Z� sR }BRR$Aj� �-���tsj ��R��${�$BtR�

qY�t +0y�/wp �Y p�?0D )U C5U� $��� �Y� �-���tsj ��R��${�$Bt p�?0 k$�jIR �Y� RBT
jZ�$Bt C5U s� �Y� j�%�j BP �Y� �s���� I$R�$t{�$BtR� N$,�b$R�� +0y�/wp �Y pI

�?0D )U
C5UI� $��� �Y� �-���tsj ��R��${�$Bt pI

�?0 k$�jIR s RBjZ�$Bt C5UI�  �{sZR� <\h $R
{BtR$R��t�� AB�Y C5U W) ! stI C5UI W) !� WBb� A�{sZR� h7,d $R tB� PZjjk $t���T
{Yst��sAj� PB� h7,1 b$�Y ��R}�{� �B �Y� ��js�$Bt +NMZwpC5U,54CD� p�?0�pI

�?0 ) !�
stI �YZR p�?0� p

I
�?0 k$�jI I$&���t� RBjZ�$BtR� $��� C5U W) C5UI� qY�t R$8$js� �B

�Y� }�BBP BP �Y�B��8 1� s IB8s$t sAR��s{�$Bt +7zS �Ys� {B8A$t�R h7,d� h7,1 $t Bt�
}s��$�$Bt �j�8�t� k$�jIR

+0y�/w+7zSwpD �Y +7zSwp�?0D * C5U � C5UI,

+0y�/w+7zSwpD �Y +7zSwp
I
�?0D * C5UI � C5U3

y� YBjIR �Ys� C5U�C5UI W) C5U B� C5U�C5UI W) C5UI� bY${Y 8�stR �Ys�
PB� s� j�sR� Bt� BP �Y� �-���tsj ��R��${�$BtR p�?0 B� p

I
�?0� +7zS I��$%�R s I$&���t� ��T

RZj� Bt �Y� j�%�j BP �s���� I$R�$t{�$BtR {B8}s��I �B �Y� AsR� 8BI�j ��js�$Bt� <�t{��
�Y� I$R�$t{�$BtR $t $7 s�� t�{�RRs�k PB� +7zS �B A� s I$R�$t�Z$RY$t� IB8s$t sAR��s{T
�$Bt� ]Bt%��R�jk� PB� %sjZ�R �Ys� s�� PZjjk $t���{Yst��sAj� PB� sjj +NMZwpC5U,54CD
b$�Y pC5U,54C ; 
wp, +NMZ, +0y�/D� �Y�t A�{sZR� 
wp, +NMZ, +0y�/D {B8}�$R�R sjj
}BRR$Aj� �-���tsj ��R��${�$BtR P�B8 +NMZw;5-w8DD� $� PBjjBbR �Ys� tB �-���tsj ��T
R��${�$Bt �-$R�R �Ys� bBZjI k$�jI s I$&���t� RBjZ�$Bt $P �Y�R� %sjZ�R s�� sAR��s{��I�
qY���PB��� �Y� I$R�$t{�$BtR �$%�t Ak �Y� IB8s$t }s��$�$BtR $7 stI �Y� �s���� I$RT
�$t{�$BtR s�� RZ^{$�t� PB� +7zS �B A� s I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt� (
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e-s8}j� dE w�B�Tps��D ]BtR$I�� s�s$t �-s8}j� dx� qY�t PB� %s�$sAj� 8d�

�81,8nw�8d)(wpC5U,54C,dDD ) \w(, (Di,
�81,8nw�8d)dwpC5U,54C,dDD ) \wd, (Di,
�81,8nw�8d)(wpC5U,54C,1DD ) \wd, dDi,
�81,8nw�8d)dwpC5U,54C,dDD ) \w(, dDi3

 k s}}jk$t� �Y�B��8 n� �Y� PBjjBb$t� }s��$�$Bt �j�8�t�R s�� BA�s$t�I PB� %s�$sAj�
8dU

$d ) \\(i, \dii3
]Bt%��R�jk� PB� %s�$sAj� 81�

�8d,8nw�81)(wpC5U,54C,dDD ) \w(, (Di,
�8d,8nw�81)dwpC5U,54C,dDD ) \wd, (Di,
�8d,8nw�81)(wpC5U,54C,1DD ) \wd, dDi,
�8d,8nw�81)dwpC5U,54C,1DD ) \w(, dDi,

stI �Y� PBjjBb$t� }s��$�$Bt �j�8�t�R s�� BA�s$t�I PB� %s�$sAj� 81U

$1 ) \\(i, \dii3
y� PBjjBbR �Ys� �Y� 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$Bt PB� �Y$R JZsj$�s�$%�
sAR��s{�$Bt }�BAj�8 $R

$7zQ,d ) \\(i, \dii, $7zQ,1 ) \\(i, \dii, $7zQ,n ) \\(i, \dii3
(

qY� }��%$BZR R�{�$BtR Ys%� $I�t�$h�I I$&���t� }�B}���$�R bYBR� sAR�t{� {st
j�sI �B tBtTZt$JZ� RBjZ�$BtR BP s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8� VR s {BtR�T
JZ�t{� BP �Y�B��8 n� $� PBjjBbR �Ys� �Y�R� }�B}���$�R s�� {B8}j��� $t �Y� R�tR�
�Ys� $P �s{Y BP �Y�8 YBjIR� �Y��� $R s Zt$JZ� RBjZ�$Bt �B s JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8�

qY� s}}�B-$8s�$Bt stI �Y� {B8}j��� {BtI$�$Bt {st A� {BtR$I���I sR �-���8�
}BR$�$BtR $t s R}�{��Z8 BP I�ht$�$BtR �Ys� %s�k $t �Y� ��stZjs�$�k �Y� �j�8�t�R
BP �Y� RBjZ�$Bt }s��$�$Bt s�� I$R�$t�Z$RY�I P�B8 �s{Y B�Y��� GY$j� �Y�B��8 1
{BtR$I��R Btjk I$&���t{�R �s,$t� $t�B s{{BZt� �-���tsj ��R��${�$BtR �Ys� ��R��${�
s R$t�j� %s�$sAj�� �Y�B��8 n {BtR$I��R I$&���t{�R �s,$t� $t�B s{{BZt� �-���tsj
��R��${�$BtR �Ys� }BRR$Ajk ��R��${� sjj BP �Y� %s�$sAj�R� qY$R {B$t{$I�R b$�Y �Y�
$t�Z$�$%� $I�s �Ys� IB8s$t %sjZ�R Ys%� �B A� I$R�$t�Z$RY�I $P �$�Y�� �Y� IB8s$t
%sjZ�R �Y�8R�j%�R sj��sIk j�sI �B I$&���t� RBjZ�$BtR w{B���R}BtI$t� �B �Y�B��8
1D� B� �Y� IB8s$t %sjZ�R j�sI �B I$&���t� RBjZ�$BtR $P {B8A$t�I b$�Y sII$�$Btsj
��R��${�$BtR PB� B�Y�� %s�$sAj�R w{B���R}BtI$t� �B �Y�B��8 nD� qY� js���� {sR� $R
8B�� ��t��sj� $��� �Y�B��8 n BA�s$tR s� j�sR� �Y� I$R�$t{�$BtR BA�s$t�I Ak �Y�B��8
1� <Bb�%��� PB� s �$%�t <\h � �Y�B��8 1 IB�R tB� ��JZ$�� sjj �-���tsj ��R��${�$BtR
�B A� {BtR$R��t�� <�t{�� $� {st A� s}}j$�I �B 8B�� {sR�R �Yst �Y�B��8 n�
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qY�B��8 1 stI �Y�B��8 n {s}�Z�� �Y� RBjZ�$Bt �B BZ� }�BAj�8 �B I��$%� �sR,T
I�}�tI�t� JZsj$�s�$%� %sjZ�R� yP b� s{{�}� �Y� %$�b �Ys� $tIZ{�I I$R�$t{�$BtR
{s}�Z�� 8Z{Y BP �Y� $t�Z$�$%� �Bsj BP I��$%$t� JZsj$�s�$%� %sjZ�R� �Y� ��RZj�R $t
�Y$R R�{�$Bt {st A� R��t sR }�$t{$}j�I RBjZ�$BtR �B �Y� }�BAj�8 BP JZsj$�s�$%�
IB8s$t sAR��s{�$Bt�

]Ys}��� ; YsR RYBbt �Ys� $t {Bt��sR�� 8BR� s}}�Bs{Y�R �B JZsj$�s�$%� ��sT
RBt$t� sRRZ8� s �$%�t j�%�j BP sAR��s{�$Bt� ���� �Y� R$�t IB8s$t� 7B8��$8�R� s
R}�{$h{ j�%�j BP sAR��s{�$Bt $R �%�t Ys�ITb$��I $t�B �Y� ��sRBt$t� }�B{�RR $�R�jP�
<Bb�%��� �Y� ��RZj�R BP �Y$R {Ys}��� $jjZR��s�� �Ys� �Y� {Ys�s{���$R�${R BP s }�BAT
j�8 RBj%$t� �sR,� $t ���8R BP bYs� t��IR �B A� I$R�$t�Z$RY�I stI bYs� {st A�
I$R�$t�Z$RY�I� Ys%� s {�Z{$sj $t4Z�t{� Bt �Y� ��JZ$��I 8BI�j ��stZjs�$�k� =tj�RR
RZ{Y �sR,TI�}�tI�t� ��JZ$��8�t�R s�� 8sI� �-}j${$�� Bt� {st Btjk ��RB�� �B s
8BI�j ��stZjs�$�k �Ys� 8ZR� h� sjj }Z�}BR�R stI �YZR ��tIR �B A� BP j$8$��I ZR�
PB� s R}�{$h{ �sR,�

qY��� �-$R� s}}�Bs{Y�R $t 8BI�jTAsR�I ��sRBt$t�� $t }s��${Zjs� $t �Y� h�jI BP
8BI�jTAsR�I I$s�tBR$R� �Ys� $t{jZI� s j$8$��I tB�$Bt BP BAR��%sAj� I$R�$t{�$BtR Ak
sRRZ8$t� s R�}s�s�$Bt BP �Y� RkR��8 %s�$sAj�R 87 $t�B %s�$sAj�R �Ys� {st A� BAT
R��%�I v ���8�I BAR��%sAj�Rv stI %s�$sAj�R �Ys� {sttB� A� BAR��%�I v ���8�I
tBtTBAR��%sAj�R wR�� ���� >]**L((HD� qY� BAR��%sAj� }s��$�$BtR $t��BIZ{�I $t
�Y$R {Ys}��� s�� s 8B�� ��t��sj 8�stR �B �-}��RR RZ{Y ,$tI BP ,tBbj�I�� sABZ�
�Y� �sR,U �Y� sAB%� R�}s�s�$Bt {B���R}BtIR �B s R}�{$sj {sR� BP st BAR��%sAj�
}s��$�$Bt +LKX,7 �Ys� $R �JZsj �B +7Q,7 PB� �Y� BAR��%sAj�R stI �JZsj �B +0�78,7 PB�
tBtTBAR��%sAj�R�

<Bb�%��� $� RYBZjI A� }B$t��I BZ� �Ys� BZ� tB�$Bt BP �sR, ��JZ$��8�t�R $R R�$jj
j$8$��I $t �Y� R�tR� �Ys� $� IB�R tB� {B%�� sjj $t�Z$�$%� tB�$BtR BP BAR��%sAj� stI
�s���� I$R�$t{�$BtR� yt BZ� P�s8�bB�,� sjj I$R�$t{�$BtR Ys%� �B A� �-}��RR�I $t
���8R BP IB8s$t sAR��s{�$BtR�

!t� {BZjI s��Z�� $t }s��${Zjs�� bY��Y�� �Y$R $R sI�JZs�� PB� �Y� R}�{$h{s�$Bt BP
BAR��%sAj� I$R�$t{�$BtR� 3B� $tR�st{�� PB� $tht$�� IB8s$tR� �Y� BAR��%sA$j$�k BP s
%s�$sAj� 8$�Y� �s�Y�� A� �$%�t sR s {���s$t �t%$�Bt8�t� s�BZtI s 8�sRZ��I %sjZ��
��4�{�$t� s{{Z�s{k BP �Y� 8�sRZ��8�t�� qY$R IB�R tB� {B���R}BtI �B s }s��$�$Bt BP
�Y� IB8s$t %sjZ�R BP �Y� %s�$sAj�� <Bb�%��� s� j�sR� $t RB8� R$�Zs�$BtR� �Y$R {sR�
{BZjI A� YstIj�I Ak ��TPB�8Zjs�$t� �Y� A�Ys%$B� 8BI�j $t ���8R BP sII$�$Btsj
%s�$sAj�R �Ys� �-}��RR �Y� I�%$s�$Bt BP s %s�$sAj� P�B8 $�R sARBjZ�� %sjZ� wR��
R�{�$Bt ;�n�1D stI R�s�$t� BAR��%sAj� I$R�$t{�$BtR PB� �Y�R� I�%$s�$BtR�  Z� $t
��t��sj� 8B�� bB�, bBZjI A� t�{�RRs�k �B �-��tI �Y� tB�$Bt BP �sR, ��JZ$��8�t�R
�B RZ{Y {sR�R�

7��ZRR w>7���(HD }��R�t�R s P�s8�bB�, PB� stsjk9$t� }�B}���$�R BP �$%�t JZsjT
$�s�$%� ��sRBt$t� 8��YBIR� RZ{Y sR RBZtIt�RR stI {B8}j���t�RR wR�� {Ys}��� ;D�
]B8}s��I �B �Y$R bB�,� �sR,TI�}�tI�t� sAR��s{�$Bt $R st X$t%��R�" s}}�Bs{Y �Ys�
s$8R s� I��$%$t� sAR��s{�$BtR �Ys� P�s�Z�� {���s$t }�B}���$�R� RZ{Y sR A�$t� I$R�$tT
�Z$RY$t� stI 8s-$8sj� qY$R {BtR��Z{�$%� %$�b sjjBbR ZR �B stsjk9� PZtIs8�t�sj
}�B}���$�R BP �Y� }�BAj�8 BP I��$%$t� JZsj$�s�$%� I$R�$t{�$BtR� ���� $t ���8R BP
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�Y� �-$R��t{� BP RBjZ�$BtR� GY���sR >7���(H PB{ZRR�R Bt $t���%sjTAsR�I ��}��R�tT
�s�$BtR� b� s�� $tR��sI {Bt{��t�I b$�Y s�A$��s�k IB8s$t sAR��s{�$BtR� VtB�Y��
I$&���t{� $R �Ys� >7���(H IB�R tB� $t{B�}B�s�� s tB�$Bt {B���R}BtI$t� �B �s����
B� BAR��%sAj� I$R�$t{�$BtR stI �Ys� $� $R {BtR$I���I Btjk b$�Y �Y� }�BAj�8TRBj%$t�
�sR, BP }��I${�$Bt�

Vt �s�j$�� s}}�Bs{Y �B I��$%$t� $tIZ{�I I$R�$t{�$BtR� I�R{�$A�I $t >77��H� I$I
tB� I$R�$t�Z$RY A��b��t �Y� �bB I$&���t� }�BAj�8 RBj%$t� �sR,R BP I$s�tBR$R %R�
A�Ys%$B� }��I${�$Bt� stI �Y� �bB I$&���t� �k}�R BP I$R�$t{�$BtR� �s���� I$R�$t{�$BtR
%R� BAR��%sAj� I$R�$t{�$BtR� VR s {BtR�JZ�t{�� $� RZ&���I P�B8 �Y� }�BAj�8 �Ys�
�Y� ��stZjs�$�k BP �Y� I��$%�I I$R�$t{�$BtR bsR IB8$ts��I Ak �Y� I$s�tBR$R �sR,�
PB� bY${Y $� YsR A��t RYBbt $t R�{�$Bt x�E �Ys� �Y� ��RZj�$t� j�%�j BP ��stZjs�$�k
{B���R}BtIR �B $t���{Yst��sA$j$�k BP IB8s$t %sjZ�R� qY$R $jjZR��s��R �Ys� �Y�
R�}s�s�$Bt BP I$&���t� }�BAj�8 RBj%$t� �sR,R $R �RR�t�$sj� stI �Ys� �Y� R�}s�s�$Bt
BP BAR��%sAj� stI �s���� I$R�$t{�$BtR $R �RR�t�$sj�

_�B}BR$�$Bt � stI �Y�B��8 n ��%�sj PZtIs8�t�sj ��js�$BtRY$}R A��b��t JZsjT
$�s�$%� ��sRBt$t� stI $t���{Yst��sA$j$�k sR s ��{Yt$JZ� B�$�$ts�$t� $t {BtR��s$t�
Rs�$RPs{�$Bt �B R��Z{�Z�� }�BAj�8R stI {B8}s{�jk I�R{�$A� �Y�$� RBjZ�$BtR� <BbT
�%��� tB�� �Ys� $t���{Ys��sA$j$�k $R {Bt{��t�I Btjk b$�Y }BRR$A$j$�$�R PB� sAR��s{T
�$Bt b$�Y$t s R$t�j� ]7_� yt {Bt��sR�� �Y� 8B�$%s�$Bt PB� �sR,TI�}�tI�t� 8BI�j
sAR��s{�$BtR $R I$&���t�U b� s�� {Bt{��t�I b$�Y }BRR$A$j$��R PB� sAR��s{�$Bt �$%�t
s R�� BP ]7_R �Ys� $R $8}j${$�jk I�ht�I Ak s 8BI�j ��js�$Bt stI R�� BP �-���tsj
��R��${�$BtR� ZtI�� s �$%�t BAR��%sAj� stI �s���� ��stZjs�$�k� VR RYBbt $t R�{�$Bt
x�E� $t���{Yst��sA$j$�k $R RZARZ8�I sR s R}�{$sj {sR� BP �sR,TI�}�tI�t� JZsj$�s�$%�
sAR��s{�$Bt PB� bY${Y �Y� BAR��%sAj� I$R�$t{�$Bt $R �JZsj �B �Y� AsR� ��stZjs�$�k�
stI �Y� �s���� I$R�$t{�$Bt $R �B I����8$t� Btjk bY��Y�� �Y� ��RZj� $R {BtR$R��t� B�
tB��

3��ZI�� stI ]YBZ�$�k w>3���dH� >37�xH� stI >]W�MHD sj��sIk BAR��%� �Ys� $tT
���{Yst��sA$j$�k $R ��js��I �B sAR��s{�$Bt stI �Y� PB�8s�$Bt BP XR�8st�${ ��BZ}T
$t�R" b$�Y$t �Y� IB8s$tR BP %s�$sAj�R� 3��ZI�� w>3���dHD tB��R �Ys� $t���{Yst��T
sA$j$�k {st A� %$�b�I sR s X{Bt{�}� PB�8s�$Bt }�B{�RR" �Ys� {��s��R �JZ$%sj�t{�
{jsRR�R BP %sjZ�R� qY� ��RZj�R BP �Y$R {Ys}��� {st A� }��{�$%�I sR ��t��sj$9$t�
�Y�R� $I�sR stI }Z��$t� �Y�8 Bt�B s h�8�� ��BZtI�

qY� ��RZj�R BP �Y$R {Ys}��� }�B%$I� �Y� R�s��$t� }B$t� PB� {B8}Z�$t� �sR,T
I�}�tI�t� 8BI�j sAR��s{�$BtR PB� s {B8}BR$�$Btsj A�Ys%$B� 8BI�j� VR YsR A��t
RYBbt� �Y� RBjZ�$Bt }s��$�$Bt� {B���R}BtI$t� �B s 1uj�%�j }s��$�$Bt BP �Y� 8BI�j
��js�$Bt� {Bt�s$tR sjj �Y� ��j�%st� $tPB�8s�$Bt PB� I��$%$t� $tIZ{�I I$R�$t{�$BtR
PB� s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8� yt �Y� t�-� {Ys}���� b� b$jj I�%�jB} st
sj�B�$�Y8 �Ys� $R sAj� �B �-}jB$� �Y� Bt�BjB�${sj j�%�j BP �Y� A�Ys%$B� 8BI�j $t
B�I�� �B I����8$t� �Y� RBjZ�$Bt }s��$�$Bt� qY$R 8�stR �Ys� �Y� {B8}j�-$�k BP
I��$%$t� s RBjZ�$Bt b$jj A� ABZtI �B R��Z{�Z�sj P�s�Z��R BP �Y� A�Ys%$B� 8BI�j�
qY$R b$jj �$%� st stRb�� �B �Y� jsR� JZ�R�$Bt �s$R�I s� �Y� �tI BP R�{�$Bt x�n�
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qY$R {Ys}��� {B8}j�8�t��I �Y� 8BI�jTAsR�I ��sRBt$t� P�s8�bB�, �Ys� YsR A��t
I�%�jB}�I $t {Ys}��� n Ak $t{B�}B�s�$t� �bB �sR,TI�}�tI�t� RBZ�{�R BP JZsj$�s�$%�
sAR��s{�$BtU BAR��%sAj� I$R�$t{�$BtR stI �s���� I$R�$t{�$BtR� qY� PB�8�� ��4�{�R
I$R�$t{�$BtR �Ys� {sttB� A� 8sI� IZ� �B �Y� ��stZjs�$�k BP �Y� �$%�t BAR��%s�$BtR�
bY���sR �Y� js���� {B���R}BtIR �B I$R�$t{�$BtR �Ys� t��I tB� �B A� 8sI� IZ� �B
�Y� ��stZjs�$�k BP �Y� ��JZ$��I RBjZ�$BtR� qY$R sjjBb�I ZR �B PB�8sjjk {Ys�s{���$9�
BZ� $t$�$sj �Bsj BP I��$%$t� s JZsj$�s�$%� 8BI�j PB� s }s��${Zjs� �sR, sR �Y� }�BAT
j�8 BP htI$t� st sAR��s{�$Bt j�%�j BP s A�Ys%$B� 8BI�j �Ys� $t{B�}B�s��R Btjk
�Y� t�{�RRs�k stI RZ^{$�t� I$R�$t{�$BtR $t �Y� IB8s$tR BP %s�$sAj�R� qY� RBjZT
�$Bt �B �Y$R JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 $R {s}�Z��I Ak �Y� tB�$Bt BP $tIZ{�I
I$R�$t{�$BtR� bY${Y {B���R}BtI �B 8s-$8sj I$R�$t�Z$RY$t� IB8s$t sAR��s{�$BtR�

qY� R�{BtI }s�� BP �Y$R {Ys}��� $t%�R�$�s��I PZtIs8�t�sj }�B}���$�R BP $tT
IZ{�I I$R�$t{�$BtR� RZ{Y sR Zt$JZ�t�RR� stI �Y� �Y�B���${sj wbB�R�T{sR�D {B8}j�-T
$�k BP I��$%$t� $tIZ{�I I$R�$t{�$BtR PB� s {B8}BR$�$Btsj A�Ys%$B� 8BI�j� qY$R
stsjkR$R ��%�sj�I }�$t{$}j�I P�s�Z��R BP JZsj$�s�$%� IB8s$t sAR��s{�$Bt� y� YsR
sjRB A��t RYBbt YBb �Y� }�BAj�8 BP I����8$t$t� $t���{Yst��sA$j$�k BP %sjZ�R $t
{BtR��s$t� Rs�$RPs{�$Bt {st A� %$�b�I sR s R}�{$sj {sR� BP s JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8�
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]Ys}��� E

]B8}Z�s�$Bt BP +Zsj$�s�$%�
�BI�j VAR��s{�$BtR

yt �Y$R {Ys}���� b� I�R{�$A� YBb s RBjZ�$Bt �B s JZsj$�s�$%� sAR��s{�$Bt }�BAj�8
<\h {st A� {B8}Z��I� �$%�t s RkR��8 I�R{�$}�$Bt I�ht$t� s {B8}BR$�$Btsj A�T
Ys%$B� 8BI�j� stI s I�R{�$}�$Bt BP �Y� �sR, $t ���8R BP BAR��%sAj� stI �s����
I$R�$t{�$BtR�

]Ys}��� x YsR RYBbt �Ys� ZtI�� s tZ8A�� BP }��{BtI$�$BtR PB� s <\h � $tT
IZ{�I I$R�$t{�$BtR {st A� I��$%�I AsR�I Bt �Y� RBjZ�$Bt }s��$�$Bt 
wp, +NMZ, +0y�/D�
qY$R {Ys}��� I�sjR b$�Y �Y� {B8}Z�s�$Bt BP �Y� RBjZ�$Bt }s��$�$Bt PB� �Y� {sR� BP
ht$�� IB8s$tR� stI {Y�{,$t� wB� �R�sAj$RY$t�D �Y� t�{�RRs�k }��{BtI$�$BtR $t B�I��
�B s}}jk �Y�B��8R d� 1 stI n�

Vt $8}B��st� }s�� BP �Y� 8��YBI $R �Y� ��}��R�t�s�$Bt BP �Y� 8BI�j ��js�$Btp�
qY$R $R s{{B8}j$RY�I Ak st s{k{j${� Y$��s�{Y${sj Is�s R��Z{�Z�� {sjj�I 7* q����
qY� 7* q��� s%B$IR ��}��R�t�$t� �Y� 8BI�j ��js�$Bt PB� s RkR��8 I�R{�$}�$Bt
�-}j${$�jk� bY$j� �Zs�st���$t� �Ys� �Z}j�R BP �Y� 8BI�j ��js�$Bt {st A� PBZtI $t
}BjktB8$sj �$8� $t �Y� R$9� BP �Y� R��Z{�Z���

qY� {B8}Z�s�$Bt BP �Y� RBjZ�$Bt }s��$�$Bt $R AsR�I Bt s }�B}s�s�$Bt sj�B�$�Y8
�Ys� B}��s��R Bt �Y� 7* q���� qY$R $R �Y� AsR$R PB� �^{$�t� {B8}Z�s�$Bt BP
$tIZ{�I I$R�$t{�$BtR PB� s {B8}BR$�$Btsj A�Ys%$B� 8BI�j I�ht�I Ak s RkR��8
I�R{�$}�$Bt� qY� bB�R�T{sR� {B8}j�-$�k BP {B8}Z�$t� �Y� RBjZ�$Bt I�}�tIR Bt
R��Z{�Z�sj P�s�Z��R BP �Y� 8BI�j� �B�� }��{$R�jk� $� sjjBbR �B �-}jB$� �Y� Ps{� �Ys�
PB� �t�$t����I I�%${�R� $� $R �k}${sjjk �Y� {sR� �Ys� tB� �%��k %s�$sAj� I$��{�jk
{BtR��s$tR �%��k B�Y�� %s�$sAj�� qY$R $R $8}B��st� $t B�I�� �B R{sj� �Y� RBjZ�$Bt
Z} �B ��sjTbB�jI }�BAj�8R j$,� �Y� �-s8}j� �Ys� b$jj A� }��R�t��I $t {Ys}��� M�

E�d  Z$jI$t�  jB{,R PB� �Y� ]B8}Z�s�$Bt BP ytIZ{�I
*$R�$t{�$BtR

qY� R�{�$BtR BP �Y$R {Ys}��� I�sj b$�Y �Y� }�BAj�8 BP YBb �B {B8}Z�� $tIZ{�I
I$R�$t{�$BtR +7zS PB� s {B8}BR�I RkR��8 I�R{�$}�$Bt AsR�I Bt �Y� �Y�B��8R $t
{Ys}��� x� ]BtR$I��sAj� s���t�$Bt YsR �B A� }s$I �B �^{$�t{k BP RBjZ�$BtR� sR �Y�

��
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AsR� 8BI�j I�ht�I $t �Y� RkR��8 I�R{�$}�$Bt {st A� %��k js��� $t ���8R BP �Y�
tZ8A�� BP %s�$sAj�R stI R$9�R BP �Y� IB8s$tR� yt }s��${Zjs�� js��� IB8s$t R$9�R BP
�Y� AsR� 8BI�j {st B{{Z� $P �Y� AsR� 8BI�j $R I��$%�I P�B8 s ��sjT%sjZ�I A�Ys%$B�
8BI�j wR�� �Y� �-s8}j�R $t {Ys}���R � stI MD� qY� {B8}Z�s�$Bt BP +7zS PB� s
JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 $t%Bj%�R �Y� RZA}�BAj�8R BP

wdD {BtR��Z{�$t� �Y� 8BI�j ��js�$Bt p�

w1D {Y�{,$t� wB� �R�sAj$RY$t�D �Y� }��{BtI$�$BtR PB� s}}jk$t� �Y� �Y�B��8R� $���
bY��Y�� <\h $R 8$t$8sj� BAR��%sAj�� stI {BtR$R��t� $t �Y� {sR� bY��� s
{B8}j��� RBjZ�$Bt $R ��JZ$��I�

wnD {B8}Z�$t� �Y� RBjZ�$Bt }s��$�$Bt 
wp, +NMZ, +0y�/D�

G� RYBb YBb �s{Y R��} {st A� {s��$�I BZ� AsR�I Bt �^{$�t� }�B}s�s�$Bt
sj�B�$�Y8R� 3$tsjjk� b� I�sj b$�Y �Y� }�BAj�8 BP s}}jk$t� �Y� I��$%�I sAR��s{�$Bt
+7zS �B �Y� B�$�$tsj 8BI�j BP �Y� RkR��8 $t B�I�� �B ��� s ��stRPB�8�I RkR��8
I�R{�$}�$Bt�

E�1 ]B8}Z�s�$Bt BP �BI�j i�js�$BtR

*����8$t$t� �Y� 8BI�j ��js�$Bt {st $t }�$t{$}j� A� IBt� Ak {B8}Z�$t� �Y� `B$t
BP �Y� ��js�$BtR pg7 PB� �Y� $tI$%$IZsj {B8}Bt�t�R g7 $t �Y� RkR��8 I�R{�$}�$Bt�
$���

pw8D ) pgd �Y pg1 �Y 3 3 3 �Y pgz3

<Bb�%��� 8 {st {Bt�s$t YZtI��IR BP %s�$sAj�R wR�� ���� �Y� �-s8}j� $t {Ys}���
MD� stI �YZR �Y� 8BI�j ��js�$Bt pw8D 8sk A� %��k js���� qY� tZ8A�� BP �Z}j�R
$t pw8D ��BbR� $t bB�R� {sR�� �-}Bt�t�$sjjk b$�Y �Y� tZ8A�� BP �Y� %s�$sAj�R stI
�Y� R$9� BP �Y� IB8s$tR�

V AsR${ ��}��R�t�s�$Bt PB� ht$�� ��js�$BtR s�� B�I���I A$ts�k I�{$R$Bt I$s��s8R
w! **R� R�� > �k�1HD� qY� }�$t{$}j� $R �B �t{BI� stI 8st$}Zjs�� ��js�$BtR ZR$t�
s Rk8ABj${ ��}��R�t�s�$Bt BP �Y�$� {Ys�s{���$R�${ PZt{�$Bt� =R$t� ! **R� $� $R BPT
��t }BRR$Aj� �B BA�s$t {B8}s{� ��}��R�t�s�$BtR BP {BtR��s$t� �k}�R� $t }s��${Zjs�
bY�t �Y� I����� BP X{BtR��s$t�It�RR" $R jBb B� Y$�Y� <Bb�%��� sR > �k�1H }B$t�R
BZ�� �Y��� s�� sjRB �-s8}j�R BP {BtR��s$t� �k}�R PB� bY${Y tB {B8}s{� ��}��R�t�sT
�$Bt sR st B�I���I A$ts�k I�{$R$Bt I$s��s8 {st A� PBZtI� y� $R st B}�t ��R�s�{Y
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$tsj RkR��8 I�R{�$}�$Bt� V 8$t$8sj 7* q��� $8}j${$�jk ��}��R�t�R �Y� 8BI�j
��js�$Bt p PB� �Y� {B���R}BtI$t� RkR��8 I�R{�$}�$Bt�

���sT%s�$sAj�R $t s Rkt�Y�R$R ���� Ys%� IB8s$tR �Ys� s�� AsR�I Bt �Y� IBT
8s$tR BP �Y� %s�$sAj�R �Ys� {BtR�$�Z�� �Y�8� qY� IB8s$tR BP 8��sT%s�$sAj�R �YZR
}B��t�$sjjk ��Bb $t s {B8A$ts�B�$sj bsk b$�Y �Y� tZ8A�� BP ��BZtI %s�$sAj�R $t
�Y� ���� A�jBb �Y�8� <�t{�� �Y� s8BZt� BP $tPB�8s�$Bt �B A� R�B��I $t B�I��
�B ��}��R�t� �Y� 8��sT%s�$sAj�R %s�$�R b$�Y �Y� �B}BjB�k BP �Y� ����� 3B� s �$%�t
RkR��8 I�R{�$}�$Bt� �Y��� 8sk A� 8stk I$&���t� }BRR$Aj� 7* q���R� {B���R}BtIT
$t� �B I$&���t� bskR BP PB�8$t� RZ}��T{B8}Bt�t�R P�B8 �Y� Bt�BjB�${sj �j�8�t�R�
7��s���$�R PB� htI$t� �BBI Rkt�Y�R$R ���� �B}BjB�$�R b$jj A� }��R�t��I $t R�{�$Bt
E�1�x� VZ�B8s�${sjjk AZ$jI$t� s 7* q��� P�B8 s 7* p�s}Y $t%Bj%�R �bB RZA}�BAT
j�8RU {B8}Z�s�$Bt BP �Y� 8��sT%s�$sAj�R $t B�I�� �B PB�8 �Y� tBI�R BP �Y� 7*
q���� stI {BtR��s$t� Rs�$RPs{�$Bt AsR�I Bt �Y� 7* q��� $t B�I�� �B 8$t$8$9� $��
qY$R b$jj A� I�R{�$A�I $t �Y� PBjjBb$t� �bB R�{�$BtR�

E�1�;  Z$jI$t� 7* q���R

]jZR���$t�� $��� �Y� ��t��s�$Bt BP s Rkt�Y�R$R ���� P�B8 s {BtR��s$t� ��s}Y� $tT
%Bj%�R �B ��{Z�R$%�jk I����8$t� RZA}�BAj�8R $t �Y� {BtR��s$t� ��s}Y� qY$R $R s{T
{B8}j$RY�I Ak ��}�s��Ijk $I�t�$Pk$t� {j$JZ�R $t �Y� {BtR��s$t� ��s}Y� stI AZ$jI$t�
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s t�b 8��sT%s�$sAj� PB� s {j$JZ� Ak �j$8$ts�$t� �Y� s�{R A��b��t �Y� tBI�R $t �Y�
{j$JZ�� qY� tBI�R BP �Y� {j$JZ� �Y�t A�{B8� �Y� {Y$jI��t BP �Y� t�b 8��sT%s�$sAj�
$t �Y� ����� qY$R }�B{�RR $R ��}�s��I Zt�$j �Y��� s�� tB 8B�� s�{R j�P�� 3B� �Y�
R}�{$sj {sR� bY��� �Y� {BtR��s$t� ��s}Y $R s 7* p�s}Y� �Y� PBjjBb$t� sj�B�$�Y8
s{{B8}j$RY�R �Y� ��t��s�$Bt BP �Y� 7* q���U

Vj�B�$�Y8 wp�t��s�$Bt BP 7* q��� P�B8 7* p�s}YD

7��} d yI�t�$Pk {j$JZ�R $t �Y� 7* p�s}Y�

7��} 1  Z$jI s t�b 8��sT%s�$sAj� r PB� s R�j�{��I {j$JZ� ?d, ?1, 3 3 3 , ?> {Btt�{��I
Ak s�{R jsA�j�I b$�Y �Y� R�� BP %s�$sAj�R C� 7}�{$Pk �Y� R{Y�8� BP r sR
�Y� Zt$Bt BP �Y� R{Y�8�R BP �Y� 8��sT%s�$sAj�R $t �Y� {j$JZ� b$�YBZ� �Y�
%s�$sAj�R $t CU

X�_�E�wrD )
�

7)d,333,>

X�_�E�w?7D~C3

7}�{$Pk �Y� IB8s$t %sjZ�R BP r sR �Y� �Z}j�R $t �Y� `B$t BP �Y� IB8s$tR BP
�Y� 8��sT%s�$sAj�R $t �Y� {j$JZ�� }�B`�{��I Bt �Y� %s�$sAj�R $t X�_�E�wrDU

;5-wrD ) �X�_�E�wrDw;5-w?dD �Y 3 3 3 �Y ;5-w?>DD3

qY� 8��sT%s�$sAj�R ?d, ?1, 3 3 3 , ?> BP �Y� {j$JZ� A�{B8� �Y� {Y$jI��t BP r $t
�Y� 7* 7kt�Y�R$R q����

7��} n i�}js{� �Y� {j$JZ� ?d, ?1, 3 3 3 , ?> Ak r $t �Y� 7* p�s}Y�

7��} ; _�B{��I b$�Y R��} d Zt�$j �Y��� s�� tB 8B�� s�{R j�P� $t �Y� 7* p�s}Y�

qY� sj�B�$�Y8 ���8$ts��R� A�{sZR� �Y��� $R Btjk s ht$�� tZ8A�� BP s�{R $t �Y�
7* p�s}Y w{B���R}BtI$t� �B s ht$�� tZ8A�� BP %s�$sAj�R $t �Y� RkR��8 I�R{�$}T
�$BtD� stI IZ�$t� �s{Y $���s�$Bt� s tBtT�8}�k R�� BP s�{R $R ��8B%�I P�B8 �Y�
��s}Y $t R��} wnD BP �Y� sj�B�$�Y8� qY� ��RZj� BP �Y� sj�B�$�Y8 $R s 7* q��� BP
�Y� ]7_ I�ht�I Ak �Y� RkR��8 I�R{�$}�$Bt� <Bb�%��� sR �Y� RkR��8 I�R{�$}�$Bt
{st {BtR$R� BP R�%��sj Zt{Btt�{��I }B��$BtR� �Y� ��RZj� $R $t ��t��sj s R�� BP 7*
q���R �s�Y�� �Yst s R$t�j� 7* q���� 3B� R$8}j$h{s�$Bt� $t �Y� PBjjBb$t� b� sRRZ8�
�Ys� �Y� ��RZj� BP �Y� sAB%� sj�B�$�Y8 $R s R$t�j� 7* q���� qY� �-��tR$Bt �B s R��
BP R�%��sj 7* q���R $R �Y�t R��s$�Y�PB�bs�I�

qY� tZ8A�� BP 8��sT%s�$sAj�R $t �Y� 7* q��� $R I�}�tI�t� Bt �Y� tZ8A��
BP {BtR��s$t�R $t �Y� 7* ��s}Y� stI �YZR �Y� tZ8A�� BP %s�$sAj�R $t �Y� RkR��8
I�R{�$}�$Bt� yt �Y� bB�R� {sR�� �s{Y {j$JZ� $R PB�8�I Ak `ZR� Bt� s�{ jsA�j�I b$�Y
`ZR� Bt� %s�$sAj�� yt �Y$R {sR�� $P �Y� tZ8A�� BP %s�$sAj�R $t �Y� RkR��8 I�R{�$}�$Bt
$R z stI �Y� tZ8A�� BP {B8}Bt�t�R $t �Y� RkR��8 I�R{�$}�$Bt $R �� �Y� tZ8A��
BP 8��sT%s�$sAj�R $t �Y� 7* q��� $R � L z w� 8��sT%s�$sAj�R BP �Y� 7* p�s}Y
{B���R}BtI$t� �B j�sP tBI�R� stI z 8��sT%s�$sAj�R {B���R}BtI$t� �B $t���8�I$s��
tBI�RD�

yP �Y� {BtR$I���I {j$JZ� {BtR$R�R BP Btjk Bt� tBI� $t �Y� 7* p�s}Y� �Y� {B���T
R}BtI$t� tBI� $t �Y� 7* q��� YsR Btjk Bt� {Y$jI� <�t{�� $t �Y� 7* q��� ��RZj�$t�
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P�B8 �Y� sAB%� sj�B�$�Y8� �Y� A�st{Y Ps{�B� BP s tBI� {st A� �JZsj �B Bt�� qY$R
B{{Z�R bY�t �Y� %s�$sAj�R C {BtR$I���I $t R��} w1D BP �Y� sj�B�$�Y8 s�� jsA�jR BP
RBT{sjj�I R�jPTs�{R �Ys� ��P�� �B s R$t�j� 8��sT%s�$sAj�� 3�B8 �Y� }B$t� BP %$�b BP
�Y� {Bt{�}�Zsj jsk��� �Y�R� %s�$sAj�R {B���R}BtI �B %s�$sAj�R �Ys� s�� tB� RYs��I
b$�Y B�Y�� {B8}Bt�t�R� bY${Y 8�stR �Ys� s�� �Y�k s�� jB{sj �B �Y� {B8}Bt�t� B�
RZ}��T{B8}Bt�t�� y� $R }BRR$Aj� �B B}�$8$9� �Y� 7* q��� Ak ��}��R�t�$t� tBI�R
�Ys� Ys%� s A�st{Y Ps{�B� BP Bt� �B���Y�� b$�Y �Y�$� {Y$jI tBI� b$�Y$t s R$t�j�
8��sT%s�$sAj�� qY$R {st A� s{{B8}j$RY�I Ak s���$AZ�$t� s tBI� ~ AB�Y b$�Y s
8��sT%s�$sAj� ~ w?D stI s 8��sT%s�$sAj� ~ w?X_y��QD b$�Y s ��IZ{�I R{Y�8� {B8T
}�$R$t� Btjk �Y� %s�$sAj�R �Ys� s�� PZ��Y�� RYs��I b$�Y B�Y�� 8��sT%s�$sAj�RU

Vj�B�$�Y8 wp�t��s�$Bt BP tB�8sj$9�I 7* q���D

7��} d 3B� �s{Y tBI� ~ $t �Y� 7* p�s}Y� j�� ]C A� �Y� jsA�jR BP stk R�jPTs�{R
BP -~ � ]sjj i�IZ{�w~ �]CD� i�8B%� R�jPTs�{R BP ~ $t �Y� 7* p�s}Y�

7��} 1 yI�t�$Pk {j$JZ�R $t �Y� 7* p�s}Y�

7��} n  Z$jI s t�b 8��sT%s�$sAj� r PB� �Y� {j$JZ� ~d, ~1, 3 3 3 , ~> {Btt�{��I Ak
s�{R jsA�j�I b$�Y �Y� R�� BP %s�$sAj�R C� 7}�{$Pk �Y� R{Y�8� BP r sR �Y�
Zt$Bt BP �Y� R{Y�8�R BP �Y� 8��sT%s�$sAj�R $t �Y� {j$JZ�U

X�_�E�wrD )
�

7)d,333,>

X�_�E�w~ w?7DD

7}�{$Pk �Y� IB8s$t %sjZ�R BP ? sR �Y� �Z}j�R $t �Y� `B$t BP �Y� IB8s$tR BP
�Y� 8��sT%s�$sAj�R ~7w?X_y��QD $t �Y� {j$JZ�U

;5-wrD ) ;5-w~dw?X_y��QD �Y 3 3 3 �Y ;5-w~>w?X_y��QDD3

qY� tBI�R ~d, ~1, 3 3 3 , ~> A�{B8� �Y� {Y$jI��t BP r $t �Y� 7* q����

7��} ; i�}js{� �Y� {j$JZ� ~d, ~1, 3 3 3 , ~> Ak s tBI� ~ PB� r $t �Y� 7* p�s}Y�

7��} x ]sjj }�B{�IZ�� i�IZ{�w~ �CD�

7��} E _�B{��I b$�Y R��} d Zt�$j �Y��� s�� tB 8B�� s�{R j�P� $t �Y� 7* p�s}Y�

_�B{�IZ�� i�IZ{� wz�W7D

7��} d V���$AZ�� tBI� ~ b$�Y s 8��s%s�$sAj� ?X_y��Q� 7}�{$Pk �Y� R{Y�8� BP
?X_y��Q �B A� �Y� R{Y�8� BP ~ w?D b$�YBZ� �Y� %s�$sAj�R ]CU

X�_�E�w?X_y��QD ) X�_�E�w~ w?DD ~]C3

7}�{$Pk �Y� IB8s$t %sjZ�R BP ?X_y��Q sR �Y� �Z}j�R $t �Y� IB8s$t BP �Y�
8��sT%s�$sAj� ?� }�B`�{��I Bt �Y� %s�$sAj�R $t X�_�E�w?X_y��QDU

;5-w?X_y��QD ) �X�_�E�w?X_y��QDw;5-w~ w?DDD3
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qY� ��RZj�$t� tB�8sj$9�I 7* q��� YsR s A�st{Y Ps{�B� ���s��� �Yst Bt�� yt s
tB�8sj$9�I 7* q���� PB� �s{Y %s�$sAj� 87 $t �Y� RkR��8 I�R{�$}�$Bt� �Y��� �-$R�R �-T
s{�jk Bt� 8��sT%s�$sAj� ? )-~ w87D RZ{Y �Ys� 87 ; X�_�E�w?D~X�_�E�w?X_y��QD�
p�t��s�$t� s tB�8sj$9�I 7* q��� {st �YZR A� %$�b�I sR s 8��YBI �B ��stRPB�8
st s�A$��s�k ]7_ {B���R}BtI$t� �B s RkR��8 I�R{�$}�$Bt �B s t�b ]7_ bYBR�
{BtR��s$t� ��s}Y $R �JZsj �B s �����

qY� tZ8A�� BP 8��sT%s�$sAj�R $t �Y� tB�8sj$9�I 7* 7kt�Y�R$R q��� $R ABZtI
Ak � L zX� bY��� zX � z $R �Y� tZ8A�� BP RYs��I %s�$sAj�R $t �Y� RkR��8 I�T
R{�$}�$Bt� qY� R�� BP RYs��I %s�$sAj�R {st A� {BtR$I��sAjk R8sjj�� �Yst �Y� R�� BP
sjj %s�$sAj�R� sR $� IB�R tB� $t%Bj%� $t���tsj %s�$sAj�R stI 8BI� %s�$sAj�R BP �Y�
{B8}Bt�t�R� 3$�Z�� E�1 RYBbR st �-s8}j� BP s 7* q��� PB� �Y� }�Isj }BR$�$Bt
R�tRB� 8BI�j�

_�Isj _B��t�$B8���� 7b$�{Y

WBI�
d

WBI�
1

 s����k

�
d

�
1

�
n

�
;

3$�Z�� E�1U Vt 7* q��� PB� �Y� _�Isj _BR$�$Bt 7�tRB�

E�1�x <�Z�$R�${R PB� 7* q��� qB}BjB�$�R

GY${Y 8��sT%s�$sAj�R w$��� RZ}��T{B8}Bt�t�RD BP st 7* q��� s�� PB�8�I $R I�T
���8$t�I Ak �Y� {j$JZ�R $t �Y� 7* p�s}Y �B A� ZR�I PB� {jZR���$t�� qYZR� �Y�
�B}BjB�k BP �Y� 7* q��� $R I�}�tI�t� Bt �Y� {YB${� BP {j$JZ�R $t R��} w1D BP �Y�
sj�B�$�Y8� 7$t{� �Y� {B8}j�-$�k BP RZAR�JZ�t� R��}R� ���� BP 8$t$8$9$t� �Y� 7*
q���� $R I�}�tI�t� Bt �Y� IB8s$t R$9� BP �Y� 8��sT%s�$sAj�R� �Y� �Bsj $R �B {YBBR�
s �B}BjB�k PB� �Y� Rkt�Y�R$R ���� �Ys� ,��}R �Y� IB8s$t R$9�R BP �Y� 8��sT%s�$sAj�R
sR R8sjj sR }BRR$Aj�� qY$R R�{�$Bt }��R�t�R Y�Z�$R�${R $t B�I�� �B {YBBR� {j$JZ�R
�Ys� j�sI �B s ��RZj�$t� 7* q��� �Ys� YsR R8sjj IB8s$t R$9�R BP �Y� 8��sT%s�$sAj�R�
WB�� �Ys� stk ,$tI BP {jZR���$t� R��s���k s&�{�R Btjk �Y� �^{$�t{k BP �Y� {B8T
}Z�s�$Bt BP �Y� 8BI�j ��js�$Bt p� AZ� tB� $�R {B���{�t�RR� qY� IB8s$t R$9� BP �Y�



d(E ]<V_qei E� ]!�_=qVqy!W !3 +=VNyqVqyze V 7qiV]qy!W7

8��sT%s�$sAj�R {B���R}BtIR �B �Y� tZ8A�� BP �Y� }BRR$Aj� RBjZ�$BtR BP �Y� RZAT
}�BAj�8 $tIZ{�I Ak �Y� %s�$sAj�R $t �Y� R{Y�8� BP �Y� 8��sT%s�$sAj�R� yt bB�R�
{sR�� $� $R s {B8A$ts�B�$sj {B8A$ts�$Bt BP �Y� IB8s$t R$9�R BP �Y�R� %s�$sAj�R� 3B�
s R8sjj IB8s$t R$9� BP s 8��sT%s�$sAj�� $� $R t�{�RRs�k �Ys� �$�Y��

wdD �Y� tZ8A�� BP {BtR��s$t�R $t �Y� RZA}�BAj�8 $R 8s-$8$9�I� RZ{Y �Ys� s js���
s8BZt� BP {B8A$ts�$BtR $R ��8B%�I� B�

w1D �Y� tZ8A�� BP %s�$sAj�R $t �Y� R{Y�8� $R 8$t$8$9�I� RZ{Y �Ys� �Y� tZ8A��
BP }BRR$Aj� {B8A$ts�$BtR $R j$8$��I P�B8 �Y� BZ�R���

3BjjBb$t� �Y� h�R� s}}�Bs{Y s8BZt�R �B htI$t� �$�Y�jk {BtR��s$t�I RZA}�BAT
j�8R $t �Y� {BtR��s$t� ��s}Y� V �$�Y�jk {BtR��s$t�I RZA}�BAj�8 {st A� �-}�{��I
$P �Y� tZ8A�� BP {BtR��s$t�R $t �Y� {jZR��� $R 8s-$8sj� yI�t�$Pk$t� RZ{Y RZAT
}�BAj�8R {st A� {Bt{�$%�I sR s ��s}YT�Y�B���${sj B}�$8$9s�$Bt }�BAj�8� bY���
�Y� �Bsj $R �B htI s I�{B8}BR$�$Bt BP s ��s}Y $t�B {jZR���R �Ys� 8$t$8$9� �Y�
tZ8A�� BP �I��R A��b��t �Y� {jZR���R� <Bb�%��� �Y$R $R s W_TYs�I }�BAj�8 wR��
>G3��H�>G3��H stI �Y� I$R{ZRR$Bt $t R�{�$Bt E�ED�

yt �Y� PBjjBb$t�� b� $t��BIZ{� s R$8}j� Y�Z�$R�${ PB� $I�t�$Pk$t� RZA}�BAj�8R
PB�8$t� 8��sT%s�$sAj�R �Ys� $R AsR�I Bt �Y� R�{BtI s}}�Bs{Y $tR��sI� y� {BtR$R�R
BP R�j�{�$t� {j$JZ�R $t �Y� 7* p�s}Y �Ys� Ys%� s 8$t$8Z8 tZ8A�� BP s�{R �B
�Y� ��8s$t$t� �j�8�t�R BP �Y� 7* p�s}Y� yt �Y$R {sR�� �Y� R{Y�8� BP �Y� 8��sT
%s�$sAj� $t%Bj%�R s 8$t$8sj tZ8A�� BP %s�$sAj�R P�B8 �Y� RkR��8 I�R{�$}�$Bt� stI
�YZR b� {st YB}� �Ys� �Y� IB8s$t R$9� BP �Y� 8��sT%s�$sAj� v bY${Y $R j$8$��I
Ak �Y� {�BRRT}�BIZ{� BP �Y� IB8s$tR BP �Y� $t%Bj%�I %s�$sAj�R v $R R8sjj� qY$R
B}�$8$9s�$Bt $R ��}�s��Ijk s}}j$�I PB� �s{Y {jZR���$t� R��}� ]B8}s��I �B {jZR���T
$t� Y�Z�$R�${R �Ys� s�� AsR�I Bt $I�t�$Pk$t� �$�Y�jk {BtR��s$t�I RZA}�BAj�8R� $�
{st A� %$�b�I sR s AB��B8TZ} Y�Z�$R�${� qY� sj�B�$�Y8 PB� AZ$jI$t� �Y� 7* q���
$R �YZR ��ht�I sR PBjjBbR�

7��} ds 3�B8 �Y� R�� BP {j$JZ�R� {YBBR� s {j$JZ� �Ys� YsR s 8$t$8Z8 tZ8A�� BP
s�{R �B �Y� ��8s$t$t� �j�8�t�R BP �Y� 7* p�s}Y�

3$�Z�� E�n RYBbR s 7* q��� �Ys� $R �Y� ��RZj� BP s}}jk$t� �Y$R Y�Z�$R�${ �B �Y�
8BI�j BP �Y� }�Isj }BR$�$Bt R�tRB�� qY� Y�Z�$R�${ IB�R tB� �Zs�st��� st B}�$8sj
�B}BjB�k BP �Y� ����� A�{sZR� �Y� ��Z� IB8s$t R$9� BP �Y� 8��sT%s�$sAj�R $R tB�
Btjk I����8$t�I Ak �Y� tZ8A�� BP �Y� $t%Bj%�I %s�$sAj�R� AZ� sjRB Ak �Y� ��RZj�$t�
{BtR��s$t� �k}� w$���� $�R �$�Y�t�RRD� <Bb�%��� b� PBZtI PB� �Y� I�%${� 8BI�jR
b� {BtR$I���I $t BZ� �-s8}j�R �Ys� �Y� R$9� BP 8��sT%s�$sAj�R {BZjI sj��sIk A�
,�}� ��sRBtsAjk R8sjj ZR$t� �Y� Y�Z�$R�${R I�R{�$A�I sAB%�� 8�st$t� �Ys� $� bsR
P�sR$Aj� �B ��}��R�t� �Y� ��RZj�$t� IB8s$t %sjZ�R BP �Y� 8��sT%s�$sAj�R� e��� PB�
�Y� A�Ys%$B� 8BI�j ZR�I $t {Ys}��� �� �Y� R{Y�8� BP �Y� js���R� 8��sT%s�$sAj�
$t%Bj%�R j�RR �Yst M }��{�t� BP �Y� 8BI�j %s�$sAj�R� I�R}$�� �Y� }��R�t{� BP R�%��sj
P��IAs{, jBB}R $t �Y� 8BI�j� yt ��t��sj� �Y� R��} BP AZ$jI$t� �Y� 7* q��� stI
�Y� RZAR�JZ�t� R��} BP 8$t$8$9$t� $� wR�� R�{�$Bt E�1�ED I$I tB� }��R�t� R�%���
I$^{Zj�$�R stI b��� }BRR$Aj� PB� sjj BP �Y� {BtR$I���I �-s8}j�R�
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3$�Z�� E�nU 7* q��� PB� �Y� _�Isj _BR$�$Bt 7�tRB� BA�s$t�I Ak s}}jk$t� �Y�
Y�Z�$R�${ I�R{�$A�I $t R�{�$Bt E�1�x

E�1�E �$t$8$9$t� 7* q���R

V Rkt�Y�R$R ���� sjjBbR �B �R�sAj$RY {BtR$R��t{k A��b��t �Y� %s�$sAj�R BP �Y� B�$�$T
tsj ]7_ Ak �R�sAj$RY$t� {BtR$R��t{k s8Bt� �Y� 8��sT%s�$sAj�R� qYZR� {B8}Z�$t�
�Y� 8BI�j ��js�$Bt p s8BZt�R �B �R�sAj$RY$t� {BtR$R��t{k $t �Y� 7* q����

*�{Y��� stI _�s�j >*_MMH BAR��%� �Ys� I$��{�$Btsj s�{ {BtR$R��t{k w*V]D $R
RZ^{$�t� PB� I����8$t$t� �jBAsj {BtR$R��t{k $t s ����TR��Z{�Z��I ws{k{j${D ]7_�
*V] ��8B%�R $t{BtR$R��t� IB8s$t %sjZ�R P�B8 s ]7_ Ak �-s8$t$t� �%��k s�{
�-s{�jk Bt{� wR�� >qRs�nHD� 7$t{� �Y� 7* q��� $R s{k{j${� �R�sAj$RY$t� I$��{�$Btsj
s�{ {BtR$R��t{k A��b��t �Y� 8��sT%s�$sAj�R $R s RZ^{$�t� {BtI$�$Bt PB� {BtR$R��t{k
s8Bt� sjj %s�$sAj�R $t �Y� RkR��8 I�R{�$}�$Bt� qY$R }�B%$I�R �Y� PBZtIs�$Bt PB�
�Y� PBjjBb$t� sj�B�$�Y8 �B 8$t$8$9� s 7* q��� Ak �R�sAj$RY$t� *V]U

Vj�B�$�Y8 w�$t$8$9s�$Bt BP 7* q���D

7��} d 7�s�� b$�Y �BB� tBI� BP �Y� ����� 7�� $� Bt �Y� s��tIs�

7��} 1 ]YBBR� s tBI� P�B8 �Y� s��tIs stI ��8B%� $� P�B8 �Y� s��tIs� yP �Y�
tBI� $R s j�sP� �Y�t �B�B R��} x� �jR� I����8$t� �Y� {Y$jI��t BP �Y� tBI��

7��} n eR�sAj$RY I$��{�$Btsj s�{ {BtR$R��t{k A��b��t �Y� tBI� stI $�R {Y$jI��t�

7��} ; _Z� sjj �Y� {Y$jI��t BP �Y� tBI� Bt �Y� s��tIs�

7��} x yP �Y� s��tIs $R tBtT�8}�k� }�B{��I b$�Y R��} 1�
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qY� {B8}j�-$�k BP s{Y$�%$t� I$��{�$Btsj s�{ {BtR$R��t{k $t s Rkt�Y�R$R ���� $R
5wE>1D� bY��� E $R �Y� tZ8A�� BP tBI�R w$��� 8��sT%s�$sAj�RD $t �Y� ����� stI >
�Y� w8s-$8Z8D tZ8A�� BP IB8s$t %sjZ�R� VP��� 8$t$8$9s�$Bt� RBjZ�$BtR PB� �Y�
B�$�$tsj ]7_ {st A� ��t��s��I P�B8 �Y� Rkt�Y�R$R ���� $t s As{,��s{,TP��� 8stt��
b$�Y s {B8}j�-$�k �Ys� $R j$t�s� $t �Y� R$9� BP �Y� ����� qY� AsR${ }�B{�IZ�� $R
I�R{�$A�I $t >G3��H� V 8$t$8sj 7* q��� $8}j${$�jk ��}��R�t�R sjj �Z}j�R BP �Y�
8BI�j ��js�$Bt p� y� b$jj A� ZR�I sR �Y� AsR${ ��}��R�t�s�$Bt �B {B8}Z�� $tIZ{�I
I$R�$t{�$BtR PB� s 8BI�j ��js�$Bt� yt �Y� PBjjBb$t�� bY�t ��P���$t� �B s 7* q���
sR s Is�s R��Z{�Z��� b� 8�st s 8$t$8sj� tB�8sj$9�I 7* q����

E�n  sR${ !}��s�$BtR Bt �BI�j i�js�$BtR

qY� }��%$BZR R�{�$BtR }�B%$I�I ZR b$�Y st $8}j${$� ��}��R�t�s�$Bt BP �Y� 8BI�j
��js�$Bt p {B���R}BtI$t� �B s RkR��8 I�R{�$}�$Bt� qY� {B8}Z�s�$Bt $R $tI�}�tT
I�t� BP �Y� }s��${Zjs� �sR, $t ���8R BP BAR��%sAj� stI �s���� I$R�$t{�$BtR +NMZ stI
+0y�/� <�t{�� $t B�I�� �B I��$%� $tIZ{�I I$R�$t{�$BtR PB� R�%��sj JZsj$�s�$%� sAT
R��s{�$Bt }�BAj�8R �Ys� $t%Bj%� �Y� Rs8� A�Ys%$B� 8BI�j� �Y� {B���R}BtI$t� 7*
q��� {st A� ��TZR�I PB� I$&���t� {B8A$ts�$BtR BP BAR��%sAj� B� �s���� }s��$�$BtR�

yt {Ys}��� x� b� Ys%� R��t �Ys� �Y� {B8}Z�s�$Bt BP $tIZ{�I I$R�$t{�$BtR PB�
s %s�$sAj� 87 ��JZ$��R �B I����8$t� �Y� BAR��%s�$Bt }s��$�$Bt �wp, +NMZD stI �Y�
RBjZ�$Bt }s��$�$Bt 
wp, +NMZ, +0y�/D� qY� ��8s$t$t� R�{�$BtR BP �Y$R {Ys}��� I�T
R{�$A� YBb �Y�R� }s��$�$BtR {st A� {B8}Z��I �^{$�t�jk PB� s ��}��R�t�s�$Bt BP
�Y� 8BI�j ��js�$Bt sR st 7* q���� qB �Y$R �tI� $t �Y� PBjjBb$t� $� $R I�R{�$A�I
YBb AsR${ B}��s�$BtR t�{�RRs�k �B {B8}Z�� �wp, +NMZD stI 
wp, +NMZ, +0y�/D {st
A� {s��$�I BZ� �^{$�t�jk ZR$t� s 7* q���� b$�YBZ� �Y� t��I �B ��P�� �B �Y� AsR�
8BI�j ��js�$Bt �-}j${$�jk� qY� AsR${ B}��s�$BtR s��

wdD �B ��R��${� st $tI$%$IZsj %s�$sAj� BP �Y� A�Ys%$B� 8BI�j �B s RZAR�� BP $�R
IB8s$t� sR ��JZ$��I ���� �B {B8}Z�� �Y� �j�8�t�R p54C,> BP �wp, +NMZD�

w1D �B }�B`�{� �Y� 8BI�j ��js�$Bt Bt�B st $tI$%$IZsj %s�$sAj�� sR ��JZ$��I ����
�B I����8$t� ��IZtIst� IB8s$t %sjZ�R BP �Y$R %s�$sAj��

wnD �B sAR��s{� �Y� 8BI�j ��js�$Bt Ak s}}jk$t� s IB8s$t sAR��s{�$Bt� sR ��JZ$��I
���� �B {B8}Z�� �Y� �j�8�t�R pC5U,54C,> BP 
wp, +NMZ, +0y�/D�

E�n�d _�B`�{�$Bt BP �Y� �BI�j i�js�$Bt

qY� }�B`�{�$Bt BP �Y� 8BI�j ��js�$Bt ��}��R�t��I Ak s 7* q��� Bt st $tI$%$IZsj
%s�$sAj� 87 {st A� {B8}Z��I Ak ����$�%$t� �Y� 8��sT%s�$sAj� -~ w87D PB� 87 stI
}�B`�{�$t� $�R IB8s$t Bt 87U

3Zt{�$Bt _�B`�{� w87D

7��} d i���$�%� �Y� 8��sT%s�$sAj� ? U)-~ w87D�

7��} 1 i��Z�t �87w;5-w?DD�
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qY� {B8}j�-$�k BP �Y$R B}��s�$Bt $R �JZsj �B �Y� {B8}j�-$�k BP }�B`�{�$t� �Y�
��js�$Bt ;5-w?D Bt 87� $��� 5w>D $P > $R �Y� R$9� BP �Y$R ��js�$Bt�

E�n�1 i�R��${�$Bt BP �Y� �BI�j i�js�$Bt

qY� ��R��${�$Bt BP s %s�$sAj� 87 �B s RZAR�� h7,> BP $�R IB8s$t PB� s 8BI�j ��jsT
�$Bt ��}��R�t��I Ak s 7* q��� {st A� {B8}Z��I Ak ����$�%$t� �Y� 8��sT%s�$sAj�
-~ w87D� ��R��${�$t� $� �B �Y� IB8s$t %sjZ�R {BtR$R��t� b$�Y h7,>� stI �R�sAj$RY$t�
{BtR$R��t{k b$�Y �Y� ��8s$t$t� 8��sT%s�$sAj�RU

3Zt{�$Bt i�R��${� w87, h7,>D

7��} d i���$�%� �Y� 8��sT%s�$sAj� ? U)-~ w87D�

7��} 1 i�R��${� ;5-w?D �B �87)h7,>w;5-w?DD�

7��} n i��Z�t �Y� 8$t$8$9�I 7* q����

qY� {B8}j�-$�k BP �Y$R B}��s�$Bt $R I����8$t�I Ak �Y� {B8}j�-$�k PB� 8$t$T
8$9$t� �Y� 7* q���� bY${Y $R �$%�t Ak 5wE>1D wR�� R�{�$Bt E�1�ED�

E�n�n VAR��s{�$Bt BP �Y� �BI�j i�js�$Bt

*����8$t$t� �Y� ��js�$Bt + wpD PB� s IB8s$t sAR��s{�$Bt + stI s 8BI�j ��js�$Bt
p ��}��R�t��I Ak s 7* q��� $R tB� s{{B8}j$RY�I Ak s}}jk$t� + �B �%��k 8��sT
%s�$sAj� BP �Y� 7* q���� ytR��sI� s %s�$sAj� {st Btjk A� sAR��s{��I Bt{� $� $R
�tRZ��I �Ys� �Y� %s�$sAj� $R tB� PZ��Y�� RYs��I b$�Y B�Y�� 8��sT%s�$sAj�R BP �Y�
7* q���� qY$R }�$t{$}j� j�sIR �B s AB��B8TZ} �%sjZs�$Bt BP �Y� 7* q���� 3B�
�s{Y 8��sT%s�$sAj� ? $t �Y� 7* q���� j�� +zZ I�tB�� s IB8s$t sAR��s{�$Bt RZ{Y
�Ys�

+zX,7 )

l
+7 87 ; X�_�E�w?D ~ X�_�E�w?X_y��QD

+7Q,7 B�Y��b$R�

qY� IB8s$t sAR��s{�$Bt +zZ sAR��s{�R �Y� %s�$sAj�R $t �Y� R{Y�8� BP ? �Ys�
s�� tB� RYs��I s� sjj B� Btjk RYs��I b$�Y 8��sT%s�$sAj�R $t �Y� RZA���� $tIZ{�I Ak
?�  sR�I Bt �Y$R� �Y� PBjjBb$t� PZt{�$Bt ���Z�tR s ��js�$Bt �Ys� $R �Y� sAR��s{�$Bt
BP �Y� RZA���� $tIZ{�I Ak tBI� ~ U

3Zt{�$Bt VAR��s{� w~, + D

7��} d yP ~ $R s j�sP� ���Z�t + w;5-w~ w?DDD stI �-$��

7��} 1 N�� ~d, 3 3 3 , ~> A� �Y� {Y$jI��t BP ~ � i��Z�t

+zZwVAR��s{�w~d, + D �Y VAR��s{�w~1, + D �Y 3 3 3 �Y VAR��s{�w~>, + DD3

qY� ��js�$Bt + wpD $R �Y�t BA�s$t�I Ak {sjj$t� �Y� PZt{�$Bt VAR��s{�w~, + D
b$�Y ~ A�$t� �JZsj �B �Y� �BB� BP �Y� 7* q���� qY� {B8}j�-$�k BP �Y$R B}��T
s�$Bt $R 5ww>yD

ED� bY��� >y � > $R �Y� 8s-$8sj R$9� BP �Y� sAR��s{��I IB8s$t
+ w;5- w?DD PB� s 8��sT%s�$sAj� ?�
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E�; ]B8}Z�$t� ytIZ{�I *$R�$t{�$BtR

yt {Ys}��� x� $� bsR R�s��I YBb $tIZ{�I I$R�$t{�$BtR PB� s JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8 <\h {st A� I����8$t�I P�B8 �Y� BAR��%s�$Bt }s��$�$Bt �wp, +NMZD stI
�Y� RBjZ�$Bt }s��$�$Bt 
wp, +NMZ, +0y�/D� qY� PBjjBb$t� R�{�$BtR I�R{�$A� YBb BAT
R��%s�$Bt }s��$�$BtR stI RBjZ�$Bt }s��$�$BtR {st A� {B8}Z��I PB� s 8BI�j ��js�$Bt
AsR�I Bt �Y� B}��s�$BtR I�R{�$A�I $t R�{�$Bt E�n�

E�;�d *����8$t$t� !AR��%s�$Bt _s��$�$BtR

qY� }s��$�$Bt �wp, +NMZD {BtR$R�R BP �Y� RZAR��R p54C,> BP p �Ys� s�� {BtR$R��t�
b$�Y I$&���t� �-���tsj ��R��${�$BtR 54C>� VRRZ8� b� s�� �$%�t s �Z}j� 54C> ;
+NMZw;5-w8DD� qY�t ZR$t� �Y� 7* q��� ��}��R�t�$t� p�

p54C,> U) p �Y 54C>

{st A� I����8$t�I Ak ��R��${�$t� �s{Y %s�$sAj� 87 �B �87w54C>D stI 8$t$8$9$t�
�Y� 7* q��� wR�� R�{�$Bt E�n�1D� <Bb�%��� R$t{� �Y$R 8ZR� A� ��}�s��I PB� �s{Y
54C> ; +NMZw;5-w8DD $t B�I�� �B BA�s$t �Y� �j�8�t�R BP �wp, +NMZD� �Y$R $R
$tP�sR$Aj� PB� js��� R��R BP }BRR$Aj� �-���tsj ��R��${�$BtR� VtB�Y�� }�BAj�8 $R
�Ys� �Y� tZ8A�� BP �Z}j�R 54C> {st A� �BB js��� PB� ��}��R�t�$t� �Y� ��RZj�$t�
R�� �wp, +NMZD Ak �-}j${$�jk �tZ8��s�$t� $�R �j�8�t�R� 3B��Zts��jk� �Y� $8}j${$�
��}��R�t�s�$Bt BP �Y� 8BI�j ��js�$Bt $t �Y� PB�8 s 7* q��� {st sjRB }�B%$I� �Y�
AsR$R PB� st $8}j${$� ��}��R�t�s�$Bt BP }s��$�$BtR BP �Y� 8BI�j ��js�$Bt� yt �Y�
PBjjBb$t�� b� }��R�t� st sj�B�$�Y8 �Ys�

wdD ��}��R�t�R �Y� BAR��%s�$Bt }s��$�$Bt $8}j${$�jk b$�Y$t �Y� 7* q����

w1D I�{B8}BR�R �Y� {B8}Z�s�$Bt BP p54C,> PB� �Y� $tI$%$IZsj %s�$sAj�R 87�

qY� h�R� ��{Yt$JZ� $R AsR�I Bt �Y� $I�s �Ys� �Y� ��js�$BtR p54C,> {st A�
��}��R�t��I b$�Y$t �Y� 7* q���� p$%�t s �Z}j� 54C>� $tR��sI BP ��8B%$t� �Y�
IB8s$t %sjZ�R BP �s{Y 8��sT%s�$sAj� �Ys� s�� $t{BtR$R��t� b$�Y 54C> stI ,��}T
$t� �Y� IB8s$t %sjZ�R �Ys� s�� {BtR$R��t�� b� {st ��}��R�t� �Y� {BtR$R��t{k B�
$t{BtR$R��t{k BP IB8s$t %sjZ�R b$�Y 54C> sR s }s��$�$Bt PB� �Y� 8��sT%s�$sAj�R�

*�ht$�$Bt x( w*B8s$t _s��$�$Bt BP ���sTzs�$sAj�D V IB8s$t }s��$�$Bt
BP s 8��sT%s�$sAj� ? $R }s��$�$Bt BP �Y� R�� ;5-w?D�

 k jsA�j$t� �Y� BA�s$t�I }s��$�$Bt �j�8�t�R BP 8��sT%s�$sAj�R sR �$�Y�� {BtR$RT
��t� B� $t{BtR$R��t� b$�Y �Y� �$%�t �-���tsj ��R��${�$Bt� b� {st ,��} ��s{, BP �Y�
$tPB�8s�$Bt bY${Y 8��sT%s�$sAj� }s��$�$Bt �j�8�t� A�jBt�R �B bY${Y BAR��%s�$Bt
}s��$�$Bt �j�8�t� p54C,>� WB�� �Ys� �Y� IB8s$t BP s 8��sT%s�$sAj� ? {B���R}BtIR
�B s R�� BP �Z}j�R� Y�t{� s }s��$�$Bt �j�8�t� BP s 8��sT%s�$sAj� {B���R}BtIR �B s
��js�$Bt B%�� �Y� %s�$sAj�R $t X�_�E�w?D�

qY� $8}j${$� ��}��R�t�s�$Bt BP �wp, +NMZD �Y�BZ�Y }s��$�$BtR BP 8��sT%s�$sAj�R
$t �Y� 7* q��� ���s�jk ��IZ{�R �Y� B%��sjj tZ8A�� BP }s��$�$Bt �j�8�t�R �Ys� s��
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t��I�I �B ��}��R�t� �Y� BAR��%s�$Bt }s��$�$Bt� GY$j� �Y� BAR��%s�$Bt }s��$�$Bt
{st {BtR$R� BP sR 8stk }s��$�$Bt �j�8�t�R sR �Z}j�R $t p� �Y��� s�� 8s-$8sj E N >
}s��$�$Bt �j�8�t�R $t s 7* q���� bY��� $R E �Y� tZ8A�� BP 8��sT%s�$sAj�R $t �Y�
7* q���� stI > �Y� 8s-$8sj IB8s$t R$9� BP s 8��sT%s�$sAj��

qY� R�{BtI ��{Yt$JZ� $R AsR�I Bt �Y� $I�s �Ys� $� $R tB� t�{�RRs�k �B $���s��
B%�� sjj 54C> ; +NMZw;5-w8DD� ytR��sI� �Y� {BtR$R��t{k B� $t{BtR$R��t{k b$�Y
�-���tsj ��R��${�$BtR {st A� I����8$t�I Ak RZ{{�RR$%�jk {BtR$I��$t� �Y� BAR��%sAj�
}s��$�$Bt �j�8�t�R h7,> ; $LKX,7 BP �Y� $tI$%$IZsj %s�$sAj�R 87� p$%�t s JZsj$�s�$%�
sAR��s{�$Bt }�BAj�8<\h b$�Y �Y� 8BI�j ��js�$Bt p ��}��R�t��I sR s 7* q��� stI
BAR��%sAj� I$R�$t{�$Bt +NMZ� �Y� PBjjBb$t� sj�B�$�Y8 I����8$t�R �Y� BAR��%s�$Bt
}s��$�$BtU

Vj�B�$�Y8 w]B8}Z�s�$Bt BP !AR��%s�$Bt _s��$�$BtD

7��} d 3B� �s{Y 8��sT%s�$sAj� ?� R�� $� �JZsj �B �Y� ��$%$sj }s��$�$Bt \;5-w?Di�

7��} 1 ]YBBR� s %s�$sAj� 87 stI st BAR��%sAj� }s��$�$Bt �j�8�t� h7,> ; $LKX,7�

7��} n *����8$t� �Y� ��R��${�$Bt BP p �B 87 ) h7,>� 3B� �s{Y 8��sT%s�$sAj� ?�
�Y$R k$�jIR s }s��$�$Bt $? ) \h�LzX, h7z�LzXi bY��� h�LzX g ;5-w?D I�tB��R
IB8s$t %sjZ�R �Ys� s�� {BtR$R��t� stI h7z�LzX g ;5-w?D IB8s$t %sjZ�R
�Ys� s�� $t{BtR$R��t� b$�Y �Y� ��R��${�$Bt�

7��} ; 3B� �s{Y 8��sT%s�$sAj� ?� R�� $� U)-optow$�, $?D� 3B� �s{Y }s��$�$Bt
�j�8�t� BP $� �Ys� $R s RZAR�� BP h�LzX� jsA�j $� sR {BtR$R��t� b$�Y �Y�
BAR��%s�$Bt 87 ) h7,>�

7��} x _�B{��I b$�Y R��} 1 Zt�$j sjj %s�$sAj�R stI sjj BAR��%sAj� }s��$�$Bt �j�T
8�t�R Ys%� A��t {BtR$I���I�

qY� ��RZj� $R st $8}j${$� ��}��R�t�s�$Bt BP �Y� BAR��%s�$Bt }s��$�$Bt �Y�BZ�Y
}s��$�$BtR $� BP �Y� 8��sT%s�$sAj�R $t �Y� 7* q���� es{Y }s��$�$Bt �j�8�t� BP s
8��sT%s�$sAj� YsR s jsA�j ��}��R�t�$t� �Y� }s��$�$Bt �j�8�t�R p54C,> $� A�jBt�R
�B�

qY�B��8 ; w]B8}Z�s�$Bt BP !AR��%s�$Bt _s��$�$BtD 3B� s 8BI�j ��js�$Bt
p �$%�t sR st 7* q���� �Y� }s��$�$Bt �wp, +NMZD {st A� {B8}Z��I $t �$8� }BjktBT
8$sj $t z� L� E stI >� bY��� z $R �Y� tZ8A�� BP %s�$sAj�R� L �Y� 8s-$8sj tZ8A��
BP �j�8�t�R $t �Y� IB8s$t }s��$�$BtR $LKX,7� E �Y� tZ8A�� BP 8��sT%s�$sAj�R $t
�Y� 7* q���� stI > �Y� 8s-$8sj IB8s$t R$9� BP s 8��sT%s�$sAj��

_�BBP� yt �Y� sj�B�$�Y8 sAB%�� 8s-$8sjjk z N L ��R��${�$BtR BP p Ys%� �B A�
{BtR$I���I� es{Y RZ{Y ��R��${�$Bt {st A� {B8}Z��I $t 5wE>1D� yt R��} n BP �Y�
sj�B�$�Y8� 8s-$8sjjk > }s��$�$Bt �j�8�t�R BP s 8��sT%s�$sAj� {st B{{Z�� (
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E�;�1 *����8$t$t� 7BjZ�$Bt _s��$�$BtR

qY� �j�8�t�R BP �Y� }s��$�$Bt 
wp, +NMZ, +0y�/D s�� PB�8�I Ak �Y� �j�8�t�R p54C,>

BP �Y� BAR��%s�$Bt }s��$�$Bt �Ys� s�� {BtR$R��t� b$�Y �Y� Rs8� �Z}j�R BP �Y� R��
+0y�/w;5-w8DD wR�� R�{�$Bt x���dD� yt B�I�� �B BA�s$t �Y� RBjZ�$Bt }s��$�$Bt�
b� Ys%� �B I����8$t�� PB� �s{Y �j�8�t� p54C,> BP �Y� BAR��%s�$Bt }s��$�$Bt� �Y�
�Z}j�R BP �Y� R�� +0y�/w;5-w8DD �Ys� p54C,> $R {BtR$R��t� b$�Y� VRRZ8� b� s��
�$%�t s �Z}j� C5Ui ; +0y�/w;5-w8DD� qY�t �Y� p54C,> �Ys� s�� {BtR$R��t�
b$�Y C5Ui {st A� I����8$t�I Ak ��R��${�$t� �s{Y %s�$sAj� 87 �B �87wC5UiD stI
8$t$8$9$t� �Y� 7* q���� <�t{�� $t }�$t{$}j�� �Y� RBjZ�$Bt }s��$�$Bt {st A� I�T
���8$t�I Ak $���s�$t� B%�� �Y� �Z}j�R C5Ui stI $I�t�$Pk$t� �Y� �j�8�t�R $t �Y�
BAR��%s�$Bt }s��$�$Bt �Ys� s�� {BtR$R��t� b$�Y I$&���t� R��R BP C5Ui �

G� {st s}}jk �Y� Rs8� }�$t{$}j�R sR BZ�j$t�I $t R�{�$Bt E�;�d $t B�I�� �B ��}T
��R�t� �Y� RBjZ�$Bt }s��$�$Bt $8}j${$�jk b$�Y$t �Y� 7* q��� stI �B I�{B8}BR� �Y�
{B8}Z�s�$Bt BP �Y� pC5U,54C,> PB� $tI$%$IZsj %s�$sAj�R 87� V�s$t� �Y� {BtR$R��t{k
B� $t{BtR$R��t{k BP }s��R BP �Y� 8BI�j ��js�$Bt b$�Y s R}�{$h{ C5Ui $R ��4�{��I
$t �Y� PB�8 BP }s��$�$Bt �j�8�t�R PB� �Y� 8��sT%s�$sAj�R�

p$%�t st BAR��%s�$Bt }s��$�$Bt �wp, +NMZD ��}��R�t��I sR }s��$�$BtR BP 8��sT
%s�$sAj�R $t s 7* q��� stI s �s���� I$R�$t{�$Bt +0y�/� �Y� PBjjBb$t� sj�B�$�Y8
I����8$t�R �Y� RBjZ�$Bt }s��$�$Bt� <���� ;5-�w?D I�tB��R �Y� �j�8�t�R BP �Y�
}s��$�$Bt $� BP ?U

Vj�B�$�Y8 w]B8}Z�s�$Bt BP 7BjZ�$Bt _s��$�$BtD

7��} d 3B� �s{Y 8��sT%s�$sAj� ?� R�� $
 �JZsj �B ��$%$sj }s��$�$Bt \;5-�w?Di�
7��} 1 ]YBBR� s %s�$sAj� 87 stI s �s���� }s��$�$Bt �j�8�t� h7,> ; $0y�/,7�

7��} n *����8$t� �Y� ��R��${�$Bt BP p �B 87 ) h7,>� 3B� �s{Y 8��sT%s�$sAj� ?�
�Y$R k$�jIR s }s��$�$Bt $? ) \h�LzX, h7z�LzXi BP ;5-�w?D bY��� h�LzX g
;5-�w?D I�tB��R �j�8�t�R �Ys� s�� {BtR$R��t� stI h7z�LzX g ;5-�w?D
�j�8�t�R �Ys� s�� $t{BtR$R��t� b$�Y �Y� ��R��${�$Bt�

7��} ; 3B� �s{Y 8��sT%s�$sAj� -~ � R�� $
 U)-optow$
, $?D� 3B� �s{Y }s�T
�$�$Bt �j�8�t� BP $
 �Ys� $R s RZAR�� BP h�LzX� jsA�j $� sR {BtR$R��t� b$�Y �Y�
RBjZ�$Bt 87 ) h7,>�

7��} x _�B{��I b$�Y R��} 1 Zt�$j sjj %s�$sAj�R stI sjj �s���� }s��$�$Bt �j�8�t�R
Ys%� A��t {BtR$I���I�

qY� ��RZj� $R st $8}j${$� ��}��R�t�s�$Bt BP �Y� RBjZ�$Bt }s��$�$Bt �Y�BZ�Y }s�T
�$�$BtR $
 BP �Y� 8��sT%s�$sAj�R $t �Y� 7* q���� es{Y }s��$�$Bt �j�8�t� BP $
 $R
jsA�j�I b$�Y �Z}j�R C5U ; +0y�/w;5- w8DD�

qY�B��8 x w]B8}Z�s�$Bt BP 7BjZ�$Bt _s��$�$BtD 3B� s 8BI�j ��js�$Bt p
�$%�t sR st 7* q���� �Y� }s��$�$Bt 
wp, +NMZ, +0y�/D {st A� {B8}Z��I $t �$8� }BjkT
tB8$sj $t z�X� E stI >� bY��� z $R �Y� tZ8A�� BP %s�$sAj�R� X �Y� 8s-$8sj tZ8A��
BP �j�8�t�R $t �Y� IB8s$t }s��$�$BtR $0y�/,7� E �Y� tZ8A�� BP 8��sT%s�$sAj�R $t
�Y� 7* q���� stI > �Y� 8s-$8sj IB8s$t R$9� BP s 8��sT%s�$sAj��
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qY� }�BBP $R stsjB� �B �Y� }�BBP BP �Y�B��8 ;�

e-s8}j� d� w__7 �BI�jD ]BtR$I�� �Y� JZsj$�s�$%� sAR��s{�$Bt }�BAj�8 �Ys�
{BtR$R�R BP �Y� }�Isj }BR$�$Bt R�tRB� 8BI�j I�R{�$A�I $t �-s8}j� d� �Y� BAR��%T
sAj� I$R�$t{�$BtR I�R{�$A�I $t �-s8}j� x� stI �Y� �s���� I$R�$t{�$Bt I�R{�$A�I $t
�-s8}j� E� 3B� �Y� 7* q��� BP �Y� }�Isj }BR$�$Bt R�tRB� 8BI�j RYBbt $t h�Z��
E�n� tBI� �x $R sRRB{$s��I b$�Y s 8��sT%s�$sAj� ? �Ys� YsR s R$t�j� %s�$sAj� $t $�R
R{Y�8�U

X�_�E�w?D ) h�Qyq3�LX707Lz

y�R IB8s$t {BtR$R�R BP R$- %sjZ�RU

8yqd ) (0� 8yq1 ) 1(0� 8yqn ) ;(0� 8yq; ) E(0� 8yqx ) M(0� 8yqE ) d((0�

qY� }s��$�$Bt $� PB� ? {BtR$R�R BP R$- }s��$�$Bt �j�8�t�R �Ys� s�� {BtR$R��t� b$�Y
I$&���t� R��R BP BAR��%s�$BtRU

T h�,d ) \8yqdi b$�Y �Y� BAR��%s�$Bt 8�L0 ) >(~, 1~ D� 8Xj70�_ ) >(~, 1~ D�

T h�,1 ) \8yq1i b$�Y �Y� BAR��%s�$BtR 8�L0 ) >(~, 1~ D� 8Xj70�_ ) >(~, 1~ D stI
8�L0 ) >1~, ;~ D� 8Xj70�_ ) >(~, 1~ D�

T h�,n ) \8yqni b$�Y �Y� BAR��%s�$BtR 8�L0 ) >1~, ;~ D� 8Xj70�_ ) >(~, 1~ D stI
8�L0 ) >;~, E~ D� 8Xj70�_ ) >(~, 1~ D�

T h�,; ) \8yq;i b$�Y �Y� BAR��%s�$BtR 8�L0 ) >;~, E~ D� 8Xj70�_ ) >M~, d(~ D
stI 8�L0 ) >E~, M~ D� 8Xj70�_ ) >M~, d(~ D�

T h�,x ) \8yqxi b$�Y �Y� BAR��%s�$BtR 8�L0 ) >E~, M~ D� 8Xj70�_ ) >M~, d(~ D
stI 8�L0 ) >M~, d(~ D� 8Xj70�_ ) >M~, d(~ D�

T h�,E ) \8yqEi b$�Y �Y� BAR��%s�$Bt 8�L0 ) >M~, d(~ D� 8Xj70�_ ) >M~, d(~ D�

qY� }s��$�$Bt $
 PB� ? {BtR$R�R BP �bB }s��$�$Bt �j�8�t�RU

T h
,d ) \h�,d, h�,1, h�,ni {BtR$R��t� b$�Y �Y� RBjZ�$Bt 8Xj70�_ ) >(~, 1~ D�

T h
,1 ) \h�,;, h�,x, h�,Ei {BtR$R��t� b$�Y �Y� RBjZ�$Bt 8Xj70�_ ) >M~, d(~ D�

(

E�;�n z��$Pk$t� _�B}���$�R BP +Zsj$�s�$%� VAR��s{�$Bt _�BAj�8R

3B� �Y� R�{�$BtR sAB%�� b� Ys%� sRRZ8�I �Ys� PB� s �$%�t JZsj$�s�$%� sAR��s{T
�$Bt }�BAj�8 <\h ) wp, +NMZ, +0y�/D� �Y� }��{BtI$�$BtR t�{�RRs�k PB� s}}jk$t�
�Y�B��8R 1 stI n $t {Ys}��� x YBjI� yt �Y$R R�{�$Bt� b� s�� {Bt{��t�I b$�Y �Y�
}�BAj�8 BP YBb �B I����8$t� bY��Y�� s �$%�t <\h PZjhjjR �Y�R� }��{BtI$�$BtR�
qY� }��{BtI$�$BtR �B PZjhjj s�� 8$t$8sj$�k� BAR��%sA$j$�k� stI {BtR$R��t{k BP<\h �
qY� js���� $R Btjk t�{�RRs�k $t �Y� {sR� bY��� s {B8}j��� RBjZ�$Bt $R ��JZ�R��I�
=R$t� s ��}��R�t�s�$Bt BP p sR s 7* q���� �Y�R� }��{BtI$�$BtR {st A� {Y�{,�I sR
PBjjBbRU
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wdD {Y�{,$t� 8$t$8sj$�k BP <\h {st A� IBt� sP��� 8$t$8$9s�$Bt BP �Y� 7* q���
Ak {B8}Z�$t� �Y� }�B`�{�$Bt BP p Bt �s{Y %s�$sAj� 87 $t BI�� �B I����8$t�
��IZtIst� IB8s$t %sjZ�R wsj���ts�$%�jk� 8$t$8sj$�k {st A� �R�sAj$RY�I Ak
��8B%$t� �Y� ��IZtIst� IB8s$t %sjZ�R P�B8 �Y� IB8s$tRD�

w1D {Y�{,$t� BAR��%sA$j$�k BP <\h {B���R}BtIR �B {Y�{,$t� bY��Y�� PB� �s{Y
�s���� }s��$�$Bt �j�8�t� h7,> BP s %s�$sAj� 87� �Y��� �-$R�R st �j�8�t� BP
;5-�w-~ w87DD �Ys� $R {BtR$R��t� b$�Y h7,> stI $t{BtR$R��t� b$�Y sjj B�Y��
�s���� }s��$�$Bt �j�8�t�R w�Y$R {st A� %��$h�I $t R��} w;D BP �Y� sj�B�$�Y8
$t R�{�$Bt E�;�1D�

wnD {Y�{,$t� �Y� {BtR$R��t{k BP <\h $R �JZ$%sj�t� �B {Y�{,$t� $P �Y� sAR��s{�$Bt
BP �Y� 8BI�j ��js�$Bt +NMZwpD $R �JZsj �B �Y� R}s{� BP �-���tsj ��R��${�$BtR
+NMZw;5-w8DD�

3$�Z�� E�; RZ88s�$9�R �Y� {B8}Z�s�$Btsj R��}R t�{�RRs�k PB� RBj%$t� s JZsj$�s�$%�
sAR��s{�$Bt }�BAj�8�
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E�x q�stRPB�8$t� 7kR��8 *�R{�$}�$BtR

qY� �j�8�t�R pC5U,54C,> BP �Y� RBjZ�$Bt }s��$�$Bt {st htsjjk A� ZR�I �B {B8T
}Z�� �Y� $tIZ{�I I$R�$t{�$BtR� V{{B�I$t� �B �Y�B��8 1 $t {Ys}��� x� st sAT
R��s{�$Bt $I7zQ,7 BP $7zQ,7 {st A� I��$%�I Ak I����8$t$t� �Y� }�B`�{�$Bt BP �s{Y
+NMZwpC5U,54C,>D Bt �Y� %s�$sAj� 87� qY�B��8 n $t {Ys}��� x R�s��R �Ys� $7zQ,7 $R
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BA�s$t�I Ak I����8$t$t� �Y� $t���{Yst��sAj� %sjZ�R PB� %s�$sAj� 87 b$�Y ��R}�{�
�B �s{Y +NMZwpC5U,54C,>D� VR �Y�B��8 d $t {Ys}��� x R�s��R� �Y� ��RZj� YsR �B A�
8����I b$�Y �Y� �s���� I$R�$t{�$Bt +0y�/� qY� JZsj$�s�$%� sAR��s{�$Bt +7zSwpD BP
�Y� A�Ys%$B� 8BI�j {st htsjjk A� BA�s$t�I Ak s}}jk$t� �Y� {B���R}BtI$t� IB8s$t
sAR��s{�$Bt +7zS �B p wR�� R�{�$Bt E�n�nD�

qY� $tIZ{�I I$R�$t{�$BtR +7zS stI �Y� ��stRPB�8�I A�Ys%$B� 8BI�j +7zSwpD
{BtR�$�Z�� $t }�$t{$}j� �Y� RBjZ�$Bt �B �Y� }�BAj�8 BP sZ�B8s��I JZsj$�s�$%� sAT
R��s{�$Bt� <Bb�%��� �Y� �8}jBk�I 8BI�jTAsR�I }�BAj�8 RBj%$t� P�s8�bB�, wR��
R�{�$Bt ��d�dD $R {Z���t�jk tB� sAj� �B }�B{�RR �Y� ��stRPB�8�I A�Ys%$B� 8BI�j
+7zSwpD I$��{�jk IZ� �B �Y� $t%Bj%�I sII$�$Btsj A�Ys%$B� {BtR�$�Z�t�R w$���� RZ}��T
{B8}Bt�t�RD� ytR��sI� �Y� ��RZj� YsR �B A� 8s}}�I As{, �B �Y� B�$�$tsj 8BI�j
P�s�8�t�R BP �Y� RkR��8 I�R{�$}�$Bt� yP +7zS YsR �B A� 8s}}�I As{, �B �Y� A�T
Ys%$B� 8BI�j P�s�8�t�R BP �Y� RkR��8 I�R{�$}�$Bt� s }�BAj�8 s�$R�R R$t{� +7zS
{sttB� A� R$8}jk s}}j$�I �B �s{Y BP �Y� 8BI�j P�s�8�t�R� qY$R $R $jjZR��s��I Ak
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}$t�R� stI }BRR$Ajk Bt� B� 8B�� }s�s8���� I�R{�$}�$BtR� qY� BZ�}Z� $R s 8BI$h�I
RkR��8 I�R{�$}�$Bt �Ys� $R �Y� ��RZj� BP ��R��${�$t� }s�s8����R stI {B8}Bt�t�T
R}�{$h{ {BtR��s$t� �k}�R �Y�BZ�Y �Y� }s�s8���� I�R{�$}�$Bt� stI sAR��s{�$t� �Y�
IB8s$tR BP �Y� RkR��8 %s�$sAj�R Ak �Y� ��R}�{�$%� IB8s$t 8s}}$t�R� qB �Y$R �tI�
�Y� {BtR��s$t� �k}�R �Y� %s�$sAj�R s�� $t%Bj%�I $t Ys%� �B A� ��stRPB�8�I stI �Y�
IB8s$tR BP �Y� %s�$sAj�R Ys%� �B A� ��}js{�I Ak �Y� t�b IB8s$tR� yt �Y� {sR� BP
s ��sjT%sjZ�I }s�s8���� B� {BtR��s$t� �k}�� �Y� RkR��8 I�R{�$}�$Bt ��t��s�B� v
AsR�I Bt ��{B�t$9$t� �Y� ,�k bB�I k�ul WY9B��Rv ��t��s��R �Y� {B���R}BtI$t�
ht$�� ��js�$Bt P�B8 �Y� I�ht$�$Bt BP IB8s$t %sjZ�R sR R��R BP �-��tI�I $t���%sjR�

qY� RkR��8 I�R{�$}�$Bt ��t��s�B� P�s�Z��R s ��s}Y${sj ZR�� $t���Ps{� $t B�I��
�B R�j�{� $t}Z� stI BZ�}Z� hj�R stI �B $tPB�8 �Y� ZR�� sABZ� $t���8�I$s�� ��RZj�R�
RZ{Y sR �Y� R$9� BP �Y� ��t��s��I {BtR��s$t�R� y� ZR�R is9:�:R $t���Ps{�R �B ��sI�
8st$}Zjs��� stI b�$�� RkR��8 I�R{�$}�$BtR� 3$�Z�� ��n RYBbR s R{���tRYB� BP �Y�
RkR��8 I�R{�$}�$Bt ��t��s�B��

��d�E _�B�B�k}� PB� ]B8}Z�s�$Bt BP ytIZ{�I *$R�$t{�$BtR

qY$R RBP�bs�� {B8}Bt�t� $R �Y� {�t��sj }s�� BP V+=V� y� {B8}Z��R �sR,TI�}�tI�t�
IB8s$t sAR��s{�$BtR AsR�I Bt �Y� sj�B�$�Y8R I�R{�$A�I $t {Ys}��� E� qY� $t}Z�R
s�� s RkR��8 I�R{�$}�$Bt stI }s��$�$Bt I�R{�$}�$BtR PB� BAR��%sAj� stI �s���� I$RT
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3$�Z�� ��nU 7{���tRYB� BP �Y� 7kR��8 *�R{�$}�$Bt p�t��s�B� w��t��s�$t� s RkR��8
I�R{�$}�$Bt PB� �Y� }�Isj }BR$�$Bt R�tRB�D

�$t{�$BtR� yP tB BAR��%sAj� }s��$�$Bt $R R}�{$h�I� �Y� ht�R� }BRR$Aj� ��stZjs�$�k
b$jj A� sRRZ8�I� qY� �sR,TI�}�tI�t� BAR��%sAj� B� �s���� I$R�$t{�$BtR {st A�
�$�Y�� ��sI $t sR hj�R� B� $t���s{�$%�jk I�ht�I Ak �Y� ZR�� �Y�BZ�Y s AZ$j�T$t
��s}Y${sj _s��$�$Bt eI$�B� wR�� h�Z�� ��xD�

qY� RBP�bs�� {B8}Bt�t� AZ$jIR st 7* q��� PB� �Y� 8BI�j ��js�$Bt stI ZR�R
$�� sR I�R{�$A�I $t {Ys}��� E� �B I����8$t� BAR��%s�$Bt stI RBjZ�$Bt }s��$�$BtR�
3B� �s{Y IB8s$t� IB8s$t %sjZ�R �Ys� s�� ��IZtIst� b$jj A� }Z� $t�B s R�}s�s��
}s��$�$Bt �j�8�t� wsj���ts�$%�jk� �Y�k {BZjI A� ��8B%�I P�B8 �Y� IB8s$tD� qY�
ZR�� {st �Y�t {YBBR� A��b��t s}}jk$t� �Y� $t{B8}j��� sj�B�$�Y8 wR�{�$Bt x���1D
B� �Y� {B8}j��� sj�B�$�Y8 wR�{�$Bt x���nD �B I��$%� $tIZ{�I I$R�$t{�$BtR�

VR st BZ�}Z�� h�R�� s }s��$�$Bt I�R{�$}�$Bt I�ht$t� �Y� $tIZ{�I I$R�$t{�$BtR
{st A� ��t��s��I� qY� ��RZj�$t� }s��$�$Bt I�R{�$}�$Bt {st sjRB A� {Bt%����I �B
<q�N PB�8s� $t B�I�� �B $tR}�{� �Y� ��RZj�R ZR$t� s R�stIs�I b�A A�BbR���
7�{BtI� s IB8s$t 8s}}$t� I�ht$t� �Y� 8s}}$t� P�B8 �Y� AsR� IB8s$tR �B �Y�
sAR��s{��I IB8s$tR {st A� ��t��s��I� qY$�I� �Y� IB8s$t 8s}}$t� {st sjRB A�
s}}j$�I �B �Y� RkR��8 I�R{�$}�$Bt� =tj$,� �Y� RkR��8 I�R{�$}�$Bt ��t��s�B�� YBbT
�%��� �Y� ��t��s��I ��stRPB�8�I RkR��8 I�R{�$}�$Bt IB�R tB� ���s$t �Y� B�$�$tsj
R��Z{�Z�� BP {BtR��s$t� �k}�R $t s A�Ys%$B� I�R{�$}�$Bt� AZ� $tR��sI $� ZR�R Bt�
{BtR��s$t� }�� {B8}Bt�t� wbY${Y {B���R}BtIR �B �Y� IZsj {BtR��s$t� ��s}Y ��}��T
R�t�s�$BtD� zs�$sAj�R $t �Y� 8BI�j �Ys� s�� PBZtI �B Ys%� tB $tIZ{�I I$R�$t{�$Bt
sP��� {B8}Z�s�$Bt w$��� bYBR� IB8s$t {BtR$R�R BP Bt� �j�8�t� BtjkD {st B}�$BtT
sjjk A� �j$8$ts��I P�B8 �Y� 8BI�j� yP sjj %s�$sAj�R BP s {B8}Bt�t� Ys%� A��t
�j$8$ts��I� �Y$R 8sk �%�t�Zsjjk j�sI �B �Y� �j$8$ts�$Bt BP s {B8}Bt�t� P�B8 �Y�
8BI�j�

qY� {B8}Bt�t� PB� �Y� ]B8}Z�s�$Bt BP ytIZ{�I *$R�$t{�$BtR YsR s PZjjTP�s�Z��I
��s}Y${sj ZR�� $t���Ps{� �Ys� I$R}jskR s ��s}Y${sj ��}��R�t�s�$Bt BP �Y� RkR��8
R��Z{�Z�� stI $t���8�I$s�� ��RZj�R BP �Y� {B8}Z�s�$Bt� yt }s��${Zjs�� �Y� I�����
BP ��stZjs�$�k BP �Y� ��stRPB�8�I IB8s$tR� ��js�$%� �B �Y�$� AsR� IB8s$tR� b$jj
A� I�}${��I� qY� RBP�bs�� {B8}Bt�t� stI $�R $8}j�8�t�s�$Bt s�� I�R{�$A�I $t
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3$�Z�� ��;U 7{���tRYB� BP ]B8}Z�s�$Bt BP ytIZ{�I *$R�$t{�$BtR wI��$%$t� s �sR,T
I�}�tI�t� JZsj$�s�$%� sAR��s{�$Bt BP �Y� }�Isj }BR$�$Bt R�tRB� 8BI�jD

8B�� I��s$j $t >�Z�((H� 3$�Z�� ��; RYBbR s R{���tRYB� BP �Y� }�B�B�k}� PB� �Y�
{B8}Z�s�$Bt BP $tIZ{�I I$R�$t{�$BtR�

��d�� _�B�B�k}� PB� 7$�tsj q�stRPB�8s�$Bt

qY$R RBP�bs�� {B8}Bt�t� ��t��s��R JZsj$�s�$%� BAR��%s�$BtR P�B8 ��sjT%sjZ�I�
�$8�T%s�k$t� Is�s� ���� 8�sRZ��8�t�R BA�s$t�I P�B8 s %�Y${j�� qY� $t}Z� $R
s 8�sRZ��8�t� hj� R}�{$Pk$t� tZ8��${sj Is�s� s IB8s$t 8s}}$t� P�B8 �Y� ��sj
tZ8A��R �B IB8s$tR B{{Z�$t� $t �Y� RkR��8 I�R{�$}�$Bt wsR ��t��s��I Ak �Y�
{B8}Bt�t� I�R{�$A�I $t �Y� }��%$BZR R�{�$BtD� stI s R$�tsj ��stRPB�8s�$Bt I�T
R{�$}�$Bt�

qY� R$�tsj ��stRPB�8s�$Bt {B8}Bt�t� s}}j$�R� s� �s{Y �$8� }B$t�� �Y� IB8s$t
8s}}$t� �B �Y� R$�tsjR �B BA�s$t s JZsj$�s�$%� sAR��s{�$Bt BP �Y� %sjZ�R� !tjk
JZsj$�s�$%� R�s��R �Ys� s�� I$&���t� P�B8 �Y� }��%$BZR Bt� b$jj A� {BtR$I���I $t �Y�
��RZj�$t� BZ�}Z�� qYZR� �Y� s8BZt� BP Is�s $R BP��t ���s�jk ��IZ{�I {B8}s��I �B
�Y� B�$�$tsj tZ8��${sj Is�s wR�� sjRB �Y� �-s8}j�R $t R�{�$Bt ��1 stI {Ys}��� �D�
yt sII$�$Bt� �Y� R$�tsj ��stRPB�8s�$Bt I�R{�$}�$Bt sjjBbR �B }��PB�8 AsR${ R$�tsj
}��}�B{�RR$t�� RZ{Y sR R}�{$Pk$t� B&R��R PB� R$�tsjR� {B8A$t$t� R�%��sj R$�tsjR �B
BA�s$t I��$%�I Bt�R w����� {sj{Zjs�$t� �Y� I$&���t{� A��b��t s }��RRZ�� R$�tsj stI
�Y� s�8BR}Y��${ }��RRZ�� R$�tsj� B� {sj{Zjs�$t� �Y� $t`�{�$Bt 8sRR }�� �$8� Zt$�
P�B8 �Y� $t`�{�$Bt 8sRR }�� R��B,� stI �Y� �t�$t� R}��ID� stI s}}jk$t� R$8}j�
hj���$t� 8��YBIR RZ{Y sR R8BB�Y$t��
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3$�Z�� ��xU 7{���tRYB� BP �Y� _s��$�$Bt eI$�B� wI�ht$t� �s���� I$R�$t{�$BtR PB�
�Y� }�Isj }BR$�$Bt R�tRB�D

qY� R$�tsj ��stRPB�8s�$Bt {B8}Bt�t� RZ}}B��R �Y� }�B}�$��s�k hj� PB�8s� BP
z7d((� s R�stIs�I �BBjTR�� BP �Y� sZ�B8B�$%� $tIZR��k �Ys� $R ZR�I PB� s{JZ$�$t�
stI }�B{�RR$t� {Bt��Bj Zt$� Is�s� <�t{�� $� $R �Y� AsR$R PB� Z�$j$9$t� �Y� 8��YBIR
b$�Y$t �Y� s}}j${s�$Bt IB8s$t BP sZ�B8B�$%� RkR��8R�  �R$I�R �Ys�� �Y� R$�tsj
��stRPB�8s�$Bt {B8}Bt�t� RZ}}B��R sjRB st ��N hj� PB�8s� PB� R}�{$Pk$t� tZT
8��${sj 8�sRZ��8�t�R� y� $R �Y���PB�� }BRR$Aj� �B }��PB�8� $P t�{�RRs�k� 8B��
{B8}j�- R$�tsj }��}�B{�RR$t� BZ�R$I� �Y$R RBP�bs�� {B8}Bt�t� w����� ZR$t� �BBjR
j$,� �s�jsAD stI �B P��I �Y� ��RZj�R As{, $t�B �Y� R$�tsj ��stRPB�8s�$Bt {B8}BT
t�t�� qY� BZ�}Z� $R st BAR��%s�$Bt I�R{�$}�$Bt �Ys� {Bt�s$tR BAR��%s�$BtR s� �Y�
j�%�j BP ��stZjs�$�k BP �Y� RkR��8 I�R{�$}�$Bt� qY$R ��RZj� {st A� ZR�I b$�Y$t is9:�
�B }��PB�8 8BI�jTAsR�I }��I${�$Bt stI I$s�tBR$R� 3$�Z�� ��E RYBbR s R{���tRYB�
BP �Y� }�B�B�k}� PB� R$�tsj ��stRPB�8s�$Bt�

��1 _�$t{$}j�I =R� PB� �BI�j$t� stI  Z$jI$t� �BI�jT
AsR�I 7kR��8R

G$�Y V+=V� BZ� }�B�B�k}${ RkR��8 PB� �sR,TI�}�tI�t� JZsj$�s�$%� 8BI�j sAT
R��s{�$Bt� R�%��sj �sR,R {st A� RZ}}B���I $t �Y� {Bt��-� BP 8BI�jTAsR�I }�BAj�8
RBj%$t� �Ys� Z} �B tBb �RR�t�$sjjk YsI �B A� {s��$�I BZ� 8stZsjjk� qY� PBjjBb$t�
R�{�$Bt }��R�t�R R�%��sj �-s8}j�R� sjj �s,�t P�B8 �Y� sZ�B8B�$%� IB8s$t� �Ys�
$jjZR��s�� }�$t{$}j�I s}}j${s�$BtR BP V+=V �B RZ}}B�� 8BI�j$t� stI sZ�B8s��I
��sRBt$t� sABZ� }YkR${sj RkR��8R� !Z�}Z�R RYBbt $t �k}�b�$��� PBt� Ys%� A��t
I$��{�jk ��t��s��I ZR$t� V+=V� Vjj ��RZj�R $t �Y$R R�{�$Bt Ys%� A��t BA�s$t�I
ZR$t� �Y� $t{B8}j��� sj�B�$�Y8 wR�{�$Bt x���1D� V js���� �-s8}j� �Ys� $jjZR��s��R
8B�� BP V+=V:R {s}sA$j$�$�R stI 8s,�R ZR� BP �Y� {B8}j��� sj�B�$�Y8 b$jj A�
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3$�Z�� ��EU 7{���tRYB� BP 7$�tsj q�stRPB�8s�$Bt ]B8}Bt�t� w}�B{�RR$t� 8�sT
RZ��8�t�R PB� �Y� zBj%B *�8BtR��s�B� ]s�D

}��R�t��I $t {Ys}��� M�

��1�d *����8$t$t� 7$�t$h{st� *$R�$t{�$BtR

qY� 8BR� BA%$BZR ZR� BP sZ�B8s��I IB8s$t sAR��s{�$Bt $R �B I����8$t� X�s$jB�T
8sI�" I$R�$t{�$BtR PB� �Y� 8s�t$�ZI�R BP %s�$sAj�R $t s 8BI�j� qY$R $R $jjZR��s��I
Ak �Y� }�Isj }BR$�$Bt R�tRB� �-s8}j� �Ys� YsR A��t $t��BIZ{�I $t {Ys}��� d�

_�Isj _BR$�$Bt 7�tRB� e-s8}j�

]BtR$I�� s�s$t �Y� I�%${� RYBbt $t h�Z�� d�d� VR tB��I $t R�{�$Bt d�d�d� b�
bBZjI j$,� �B htI s RZ$�sAj� IB8s$t PB� �Y� %Bj�s�� BP 8�L0 �Ys� sjjBbR ZR �B ��js��
�Y� %sjZ� BP 8�L0 b$�Y �Y� %sjZ� BP 8Xj70�_� sR ��JZ$��I �B }��PB�8 �sR,R RZ{Y sR
BtTABs�I I$s�tBR$R w����� {�BRRT{Y�{,$t� �Y� R$�tsjR PB� }jsZR$A$j$�kD� V ��t��${
IB8s$t sAR��s{�$Bt �Ys� I$R�$t�Z$RY�R Btjk A��b��t %Bj�s�� /zQ� K�0j��z stI
Ky00 $R tB� sI�JZs�� PB� �Y$R �sR,� qY� }�BAj�8 $R �Ys� �Y� I$R�$t{�$BtR $t �Y�
IB8s$t BP 8�L0 8ZR� {B���R}BtI �B �Y� Rb$�{YTB%�� }B$t� BP �Y� Rb$�{Y� Y�t{� �Y�k
{sttB� A� st�${$}s��I $t s ��t��${ 8BI�j BP �Y� }B��t�$B8����� yt �Y� PBjjBb$t��
b� RYBb YBb b� {st ZR� �Y� s}}�Bs{Y BP �sR,TI�}�tI�t� sZ�B8s��I JZsj$�s�$%�
8BI�j$t� stI �Y� RBP�bs�� {B8}Bt�t�R BZ�j$t�I $t �Y$R {Ys}��� �B sZ�B8s�${sjjk
I��$%� �Y� ��JZ$��I ��stZjs�$�k BP 8�L0�

N$,� $t �-s8}j� d� �Y� IB8s$tR $t �Y� AsR� 8BI�j C;KyX� s��

;5- ) \>(~, 1~ D, >1~, ;~ D, >;~, E~ D, >E~, M~ D, >M~, d(~ Di

PB� %s�$sAj�R $t%Bj%$t� %Bj�s�� stI

;5- ) \(0, 1(0, ;(0, E(0, M(0, d((0i
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PB� %s�$sAj�R $t%Bj%$t� }BR$�$Bt�

qY� BAR��%sAj� I$R�$t{�$BtR �-}��RR �Y� Ps{� �Ys� �Y� {Bt��Bj Zt$� {st BAR��%�
�Y� R$�tsj P�B8 �Y� }B��t�$B8���� stI �Y� R$�tsj P�B8 �Y� Rb$�{YU

$LKX,8�L0 ) \\>(~, 1~ Di, \>1~, ;~ Di, \>;~, E~ Di, \>E~, M~ Di, \>M~, d(~ Dii,
$LKX,8Xj70�_ ) \\>(~, 1~ Di, \>1~, ;~ Di, \>;~, E~ Di, \>E~, M~ Di, \>M~, d(~ Dii3

3B� �Y� }s�s8����R $t �Y� 8BI�j� $��� �Y� tB8$tsj %Bj�s�� /zQ stI Ky00 BP �Y�
As����k stI �Y� Rb$�{YTB%�� }s�s8���� �LXXj70�_7z/ BP �Y� Rb$�{Y� $� $R R}�{$h�I
�Ys�

/zQ ) >(~, 1~ D,
Ky00 ) >M~, d(~ D,
�LXXj70�_7z/ ) ;(03

qY� �s���� I$R�$t{�$BtR s�� I����8$t�I Ak �Y� �Bsj �B I$R�$t�Z$RY A��b��t
�Y� ��BZtI %Bj�s��� {B���R}BtI$t� �B }s��$�$Bt �j�8�t� \>(~, 1~ Di� stI As����k
%Bj�s��� {B���R}BtI$t� �B �Y� }s��$�$Bt �j�8�t� \>M~, d(~ Di� PB� �Y� IB8s$t BP
�Y� %s�$sAj� 8Xj70�_U

$0y�/,8Xj70�_ ) \\>(~, 1~ i, \>1~, ;~ D, >;~, E~ D, >E~, M~ Di, \>M~, d(~ Dii3

 sR�I Bt �Y�R� $t}Z�R� �Y� {B8}Bt�t� PB� {B8}Z�s�$Bt BP $tIZ{�I I$R�$t{�$BtR
I����8$t�R s }s��$�$Bt PB� 8�L0 �Ys� {BtR$R�R BP �Y��� }s��$�$Bt �j�8�t�R w%s�$sAj�
8�L0 $R I�tB��I aC��v�%C9����!sz!'}C�!'Cl�u�� $t is9:�:R RkR��8 I�R{�$}�$BtDU

^au��%�%Cv zVkyV#MjOWV�j,\aC��v�%C9����!sz!'}C�!'Cl�u��\

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?Lz�g+zD\]h

^zulY� zVM>j,\?Ez�LzD\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?<z�EzD\]h

^]au��%�%Cvjl�9�v�h
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}��{$R$Bt �_ $R �$�Y� B� A�{sZR� �Y� }��RRZ�� I$&���t{� �7zq�0 � �L`0q�0 $R Y$�Y�

p$%�t �Y�R� {Bt��-�Zsj {BtI$�$BtR BP �Y� �sR,� s YZ8st 8BI�j�� BP �Y� RkR��8
bBZjI A� sAj� �B 8stZsjjk I����8$t� s �Y��RYBjI PB� IZ�s�$BtR BP �Y� B}�t$t� �Ys�
I����8$t�R �Y� ABZtIs�k A��b��t R$�t$h{st{� stI $tR$�t$h{st{� b$�Y ��R}�{� �B
�Y� ��JZ$��I }��{$R$Bt �_�  sR�I Bt �Y� ��RZj�� Y� {BZjI �Y�t I�{$I� bY��Y��
B� tB� $� $R s}}�B}�$s�� �B s}}�B-$8s�� s {Bt�$tZBZR %sj%� 8BI�j Ak Bt� b$�Y
I$R{Bt�$tZBZR ��stR$�$BtR� WB�� �Ys� �Y� ��RZj� $R sjRB $t4Z�t{�I Ak �Y� }��{$R$Bt
BP �Y� $t}Z�R �B �Y� {sj{Zjs�$Bt� 3B� $tR�st{�� $P $� $R `ZR� ,tBbt �Ys� �Y� I$s8T
���� $R A��b��t 9��B stI \Ey? IZ�$t� B}�t$t� BP �Y� %sj%�� s ABZtIs�k Bt �Y�
IZ�s�$Bt $R BA�s$t�I bY${Y $R R8sjj�� �Yst �Y� Bt� {sj{Zjs��I PB� st B}�t$t� �Ys�
$R I�R{�$A�I sR j$t�s� b$�Y$t s {���s$t �Bj��st{�� yt �Y� Rs8� bsk� �Y� }��{$R$Bt
BP �Y� }��RRZ�� %sjZ�R $t4Z�t{�R �Y� I$R�$t{�$BtR Bt �Y� IZ�s�$Bt�

yt �Y� PBjjBb$t�� b� }��R�t� YBb BZ� 8��YBI {st sZ�B8s�${sjjk I��$%� RZ{Y
I$R�$t{�$BtR PB� st $tR�st{� BP �Y� {Bt�s$t�� hjj$t� }�BAj�8� qY� IB8s$t PB�
sjj }��RRZ��� 4Bb stI }s�s8���� %s�$sAj�R $t �Y� AsR� 8BI�j $R� PB� �Y� Rs,�
BP R$8}j${$�k� sRRZ8�I �B A� �Y� Rs8� d�T%sjZ�I IB8s$t I�}${��I A�jBb� bY${Y
{BtR$R�R BP B}�t $t���%sjR stI }B$t�R A��b��t �Y�8U

;5- ) \w� ,�;D,�;, w�;,�nD,�n, 3 3 3 , wn, ;D, ;, w;, Di3

G� PZ��Y�� sRRZ8� �Ys� sjj %s�$sAj�R s�� BAR��%sAj� s� �Y� ��stZjs�$�k BP �Y$R
AsR� IB8s$t� qY� 8BI�j C;KyX� PB�8Zjs��I $t ���8R BP �Y$R IB8s$t {BtR$R�R BP
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d1 %s�$sAj�R stI 1 8BI� %s�$sAj�R� bY${Y 8�stR $� YsR s �Z}j� R}s{� w$��� R$9� BP
;5-w8DD BP d�d1 N 11 � M3� N d(dx� qY� �s���� I$R�$t{�$Bt PB� �Y� �-s8}j� {st A�
R�s��I Ak �$%$t� s I$R�$t{�$Bt PB� �Y� R�s�� %s�$sAj� BP �Y� {Bt�s$t�� {B8}Bt�t�U

$0y�/,xyz>3ELQ� ) \\L8��WqLji, \�L8��WqLjii3
GYs� b� s�� �Y�t sP��� $R st stRb�� �B �Y� JZ�R�$Bt bY��Y�� B� tB� b� Ys%�

�B $t{jZI� �Y� ��stR$�$Bt I�jsk �0 BP �Y� %sj%�:R {jBR$t� B}��s�$Bt $t �Y� 8BI�j
B� tB�� qY� PBjjBb$t� ��RZj� $R BA�s$t�I PB� }s�s8����R \Ey?� �_� 4� �7zq�0 stI
�L`0q�0 �$%�t sR

\Ey? ) w(, dD,
�_ ) w1, nD,

4 ) d,
�7zq�0 ; \w1, nD, n, wn, ;Di,

�L`0q�0 ) (3

VP��� {B8}Z�s�$Bt BP �Y� 8BI�j ��js�$Bt PB� C;KyX�� 1d(nE �Z}j�R ��8s$t
{BtR$R��t� PB� �Y� %sj%� {B8}Bt�t�� V+=V I����8$t�R �Y� PBjjBb$t� $tIZ{�I
I$R�$t{�$Bt PB� �Y� %sj%� I�jsk }s�s8���� �0 wI�tB��I zul'�g!az!-�lum $t �Y�
RkR��8 I�R{�$}�$BtDU

^au��%�%Cv zVkyV#MjOWV�j,\zul'�g!az!-�lum\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\wg�3D\]h

^zulY� zVM>j,\w<�%vQD\]h

^zulY� zVM>j,\<\]h

^zulY� zVM>j,\wp�<D\]h

^zulY� zVM>j,\p\]h

^zulY� zVM>j,\w3�pD\]h

^zulY� zVM>j,\3\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\wT%vQ�T<D\]h

^zulY� zVM>j,\g\]h

^zulY� zVM>j,\w+�gD\]h

^zulY� zVM>j,\+\]h

^zulY� zVM>j,\wTg�+D\]h

^zulY� zVM>j,\Tg\]h

^zulY� zVM>j,\wT3�TgD\]h

^zulY� zVM>j,\T3\]h

^zulY� zVM>j,\wTp�T3D\]h

^zulY� zVM>j,\Tp\]h

^zulY� zVM>j,\wT<�TpD\]h

^zulY� zVM>j,\T<\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh
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qY� h�R� }s��$�$Bt �j�8�t� {B���R}BtIR �B R$�Zs�$BtR bY��� B%��4Bb BP �Y�
{Bt�s$t�� $R }BRR$Aj� w�YBZ�Y b$jj tB� t�{�RRs�$jk B{{Z�D� qY� R�{BtI }s��$�$Bt
�j�8�t� {B���R}BtIR �B R$�Zs�$BtR bY��� B%��4Bb $R tB� }BRR$Aj�� qY$R 8�stR
�Ys� sjj R$�Zs�$BtR bY��� �Y� I�jsk IZ�$t� {jBR$t� �Y� %sj%� $R }s�� BP �Y� R�{BtI
}s��$�$Bt �j�8�t�� $��� �0 � d� s�� �JZ$%sj�t� �B 9��B I�jsk� $��� �0 ) (� yt B�Y��
bB�IR� �Y� I�sI �$8� BP �Y� %sj%� {st A� t��j�{��I $t �Y� A�Ys%$B� 8BI�j BP �Y�
%sj%� $P $� A�jBt�R �B �Y� R�{BtI JZsj$�s�$%� %sjZ�� stI 8ZR� A� {BtR$I���I $t �Y�
8BI�j $P $� A�jBt�R �B �Y� h�R� JZsj$�s�$%� %sjZ��

qB �$%� st $I�s BP �Y� }�BAj�8 R$9�� s 8Zj�$}j${s�$Bt {BtR��s$t� �Ys� ZR�R �Y�
AsR� IB8s$t {BtR$R�R BP �dn �Z}j�R BZ� BP s �Z}j� R}s{� BP d�n ) EMx�� bY${Y
s8BZt�R �B s �s�$B BP d(�; 0 {BtR$R��t� {B8A$ts�$BtR BP %sjZ�R� 3B� s IB8s$t
�Ys� {BtR$R�R `ZR� BP R$�tR� �Y� ��R}�{�$%� {BtR��s$t� bBZjI Ys%� � �Z}j�R BZ� BP s
�Z}j� R}s{� BP nn ) 1�� $��� s �s�$B BP nn�n 0 {BtR$R��t� �Z}j�R� qY� {BtR��s$t�
I�R{�$A$t� �Y� %sj%� �JZs�$Bt� PB� $tR�st{�� YsR 1n(�x �Z}j�R� ]B8}s��I �B s
�Z}j� R}s{� BP M3� N d(dx PB� �Y� AsR� 8BI�j C;KyX�� �Y� R$9� BP �Y� �Z}j� R}s{�
+7zQw;5-w8D BP �Y� sAR��s{��I A�Ys%$B� 8BI�j C;0�yzXWL�E $R Btjk d31 N d(;�

VR s 8BI$h{s�$Bt BP �Y� �sR,� b� {st sjRB R�s�� b$�Y s �$%�t }s�s8���� PB� �Y�
I�jsk stI sR, PB� s }s��$�$Bt PB� �Y� 8BI� %s�$sAj� BP �Y� %sj%� {B8}Bt�t�� �$%�t
�Y� Rs8� �s���� I$R�$t{�$Bt PB� �Y� {Bt�s$t��� *�}�tI$t� Bt �Y� 8s�t$�ZI� BP �Y�
I�jsk� $� b$jj �Z�t BZ� �B A� t�{�RRs�k B� Ztt�{�RRs�k �B �-}j${$�jk I$R�$t�Z$RY �Y�
A�Ys%$B� 8BI�R X{jBR$t�" stI X{jBR�I" BP �Y� %sj%�� 3B� �Y� �$%�t }s�s8����R�
b� BA�s$t �Y� }s��$�$BtU

^au��%�%Cv zVkyV#MjOWV�j,\zul'�g 9CI�\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\|lCR%v�\]h

^zulY� zVM>j,\|lCR�I\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\C}�v\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh

y��� �Y� I$R�$t{�$Bt A��b��t �Y� A�Ys%$B� 8BI�R A�{B8�R $���j�%st�� $P stI
Btjk $P �Y� }s�s8���� PB� I�jsk $R ��R��${��I �B �Y� h�R� JZsj$�s�$%� %sjZ��

qY$R �-s8}j� $jjZR��s��R V+=V:R ��t��sj$�k $t �Y� R�tR� �Ys� $� $R tB� j$8$��I
�B I��$%$t� I$R�$t{�$BtR PB� 8s�t$�ZI�R BP %s�$sAj�R� AZ� {st sjRB A� s}}j$�I �B
8BI�j$t� }�BAj�8R $t%Bj%$t� A�Ys%$B� 8BI�R stI I�%$s�$BtR BP %s�$sAj�R�

��1�n 7Z}}B��$t� *$s�tBRsA$j$�k VtsjkR$R stI *�R$�t

VtB�Y�� $8}B��st� �sR, IZ�$t� �Y� I�R$�t BP s }YkR${sj RkR��8 $R I$s�tBRsA$j$�k
stsjkR$R� *$s�tBRsA$j$�k stsjkR$R 8�stR �B I�{$I�� PB� s �$%�t I�R$�t BP s }YkR${sj
RkR��8� bY��Y�� �Y� s%s$jsAj� BAR��%s�$BtR s�� RZ^{$�t� $t B�I�� �B I$R{�$8$ts��
A��b��t }BRR$Aj� A�Ys%$B�R BP �Y� RkR��8� bY${Y $R ��j�%st� ���� PB� 3�eV wR��
{Ys}��� 1D�
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V+=V {st sjRB A� ZR�PZj PB� �Y$R �sR,� N$,� $t R�{�$Bt ��1�1� �Y� AsR${ }�$t{$}j�
$R �Ys� I$R�$t{�$BtR A��b��t }BRR$Aj� A�Ys%$B�R {st A� ���s��I sR �s���� I$R�$t{T
�$BtR PB� �Y� A�Ys%$B� 8BI�R B� R�s��R BP {B8}Bt�t�R� qY� }�BAj�8 {st �Y�t
A� {sR� sR �Y� JZ�R�$Bt bY��Y�� �Y� ��stZjs�$�k BP �Y� s%s$jsAj� BAR��%s�$BtR $R
RZ^{$�t� PB� �Y� �s���� I$R�$t{�$BtR b� bst� �B 8s,��

]BtR$I�� �Y� PBjjBb$t� 8BI$h{s�$Bt BP �Y� {Bt�s$t�� �-s8}j� }��R�t��I $t
R�{�$Bt ��1�1� VRRZ8� b� ,tBb �Ys� �Y� ��stR$�$Bt I�jsk �0 BP �Y� %sj%� j$�R
A��b��t 9��B stI �bBU

( c �0 c 13

 �{sZR� b� {BtR$I�� �Y� I$R�$t{�$Bt A��b��t B%��4Bb stI tBtTB%��4Bb BP �Y�
{Bt�s$t�� {B8}Bt�t� wbY${Y� $t �Y� {Bt��-� BP sZ�B8B�$%� RkR��8R� {st A� $t���T
}����I sR {B8}j��� %R� $t{B8}j��� PZ�j {B8AZR�$BtD �B A� BP ���s� $8}B��st{��
b� bst� �B sZ�8�t� �Y� RkR��8 Ak s R�tRB� �Ys� 8�sRZ��R �Y� }��RRZ�� �7zq�0 BP
�Y� j$JZ$I $t �Y� ��R��%B$��  sR�I Bt �Y$R R�tRB� R$�tsj� b� �Y�t bst� �B I�{$I�
bY��Y�� B%��4Bb {st B{{Z� B� tB�� VRRZ8� �Ys� b� Ys%� �Y� B}�$Bt �B ZR� s
{Y�s} AZ� $ts{{Z�s�� R�tRB� �Ys� {st Btjk I����8$t� $P �Y� }��RRZ�� $R A�jBb �Y�
�Y��RYBjI %sjZ� n B� tB�U

$LKX,�7zq�0 ) \\w� ,�;D, 3 3 3 , w1, nDi, \n, 3 3 3 , w;, Dii3
qY� JZ�R�$Bt $R �Y�t bY��Y�� �Y$R BAR��%sAj� ��stZjs�$�k $R s{�Zsjjk Y�j}PZj

$t B�I�� �B I�{$I� bY��Y�� �Y� �st, $R B%��4Bb$t� B� tB�� =R$t� �Y� ���8$tBjB�k
BP {Ys}��� x� �Y$R JZ�R�$Bt {st A� $t���}����I sR �Y� �sR, BP I����8$t$t� bY��Y��
�Y� �s���� I$R�$t{�$Bt A��b��t �Y� �bB R�s��R BP �Y� {Bt�s$t�� $R BAR��%sAj� B�
tB��

G� {st ZR� V+=V $t B�I�� �B stRb�� �Y$R JZ�R�$Bt� qB �Y$R �tI� b� Ys%� �B
ZR� �Y� Rs8� �s���� }s��$�$Bt sR R}�{$h�I $t R�{�$Bt ��1�1� stI ZR� �Y� }s��$�$Bt
sAB%� sR �Y� Btjk BAR��%sAj� I$R�$t{�$Bt� V+=V I����8$t�R �Ys� �Y� ��stZjs�T
$�k BP �Y� R�tRB� sR RYBbt sAB%� $R tB� RZ^{$�t� $t B�I�� �B BAR��%� �$�Y�� st
B%��4Bb$t� B� s tBtTB%��4Bb$t� {Bt�s$t��U

5C� 'u�%uBl� ;suv/g 9CI�;� �X� �u���� }u��%�%Cv

%R vC� CBR��'uBl�!

qY$R 8�stR �Ys� PB� AB�Y BP �Y� }BRR$Aj� R�tRB� ��sI$t�R� �$�Y�� BP �Y� �bB
A�Ys%$B�R $R {BtR$R��t��  sR�I Bt �Y$R ��RZj�� b� 8$�Y� I�{$I� �B �8}jBk s 8B��
s{{Z�s�� R�tRB� $tR��sI� 3B� $tR�st{�� $P b� Ys%� s ��stZjs�$�k BP BAR��%s�$BtR PB�
�7zq�0 �Ys� I$R�$t�Z$RY�R sjj }BR$�$%� �j�8�t�R BP �Y� AsR� IB8s$t P�B8 �s{Y B�Y���
$� �Z�tR BZ� �Ys� �Y� �s���� I$R�$t{�$Bt A�{B8�R BAR��%sAj�� qY$R �-s8}j�� �YBZ�Y
R$8}j�� $jjZR��s��R �Ys� V+=V {st sjRB A� Y�j}PZj $t RZ}}B��$t� �Y� �%sjZs�$Bt
BP }BRR$Aj� I�R$�t sj���ts�$%�R BP s }YkR${sj RkR��8�

��1�; *��$%$t� +Zsj$�s�$%� VAR��s{�$BtR BP i�sjT%sjZ�I �BI�jR

yt �Y� �-s8}j�R �Ys� b� Ys%� {BtR$I���I Z} �B tBb� �Y� IB8s$tR BP �Y� %s�$sAj�R $t
�Y� AsR� 8BI�j b��� ht$��� <Bb�%��� �Y$R 8$�Y� tB� sjbskR A� �Y� {sR�� �R}�{$sjjk
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$t �Y� {Bt��-� BP $tIZR��$sj s}}j${s�$BtR� ytR��sI� sR BZ�j$t�I $t {Ys}��� 1� ��sjT
%sjZ�I 8BI�jR B� RBT{sjj�I YkA�$I 8BI�jR �Ys� $t{B�}B�s�� s {Bt�$tZBZR stI s
I$R{���� }s�� s�� JZ$�� {B88Bt $t �Y� sZ�B8B�$%� $tIZR��k� ���� $t B�I�� �B
}��PB�8 A�Ys%$B� stsjkR$R �Y�BZ�Y tZ8��${sj R$8Zjs�$Bt� qY���PB��� �Y� JZ�R�$Bt
BP YBb �B �-}jB$� ��sjT%sjZ�I A�Ys%$B� 8BI�jR B� A�Ys%$B� 8BI�j P�s�8�t�R $t �Y�
{Bt��-� BP }�BAj�8 RBj%$t� $R BP ���s� }�s{�${sj $8}B��st{��

yt �Y$R R�{�$Bt� b� I�R{�$A� YBb V+=V {st A� ZR�I $t B�I�� �B 8s,� ZR�
BP ��sjT%sjZ�I A�Ys%$B�sj ,tBbj�I�� PB� sZ�B8s��I JZsj$�s�$%� 8BI�j$t�� y� bsR
sj��sIk tB��I $t R�{�$Bt ��d�x �Ys� V+=V $t{jZI�R s RBP�bs�� {B8}Bt�t� PB�
�Y� ��t��s�$Bt BP RkR��8 I�R{�$}�$BtR �Ys� {st I��$%� s 8BI�j b$�Y ht$�� IBT
8s$tR R�s��$t� P�B8 s RkR��8 I�R{�$}�$Bt �Ys� $t{jZI�R ��sjT%sjZ�I {BtR��s$t�
�k}�R �s,�t P�B8 s ��t��${ R�� BP sj��A�s${ B}��s�B�R� i�sjT%sjZ�I A�Ys%$B�sj
$tPB�8s�$Bt �Ys� $R 8B�� R}�{$h{ stI I$^{Zj� �B �-}��RR $t �Y� PB�8 BP sj��A�s${
{BtR��s$t�R� RZ{Y sR ���� s {Ys�s{���$R�${ 8s}� {st A� }�B%$I�I $t �Y� PB�8 BP s
��sjT%sjZ�I }s�s8���� I�R{�$}�$Bt w{Ys}��� M }��R�t�R st �-s8}j� BP s }s�s8����
I�R{�$}�$Bt {B���R}BtI$t� �B s {Ys�s{���$R�${ 8s}D�

qY� AsR${ s}}�Bs{Y �B 8s,� AsR� 8BI�jR $t{jZI$t� $tht$�� IB8s$tR s8�tsAj�
�B 8BI�jTAsR�I ��sRBt$t� $R �B sZ�B8s�${sjjk ��stRPB�8 �Y�8� ZR$t� V+=V� �B s
ht$�� 8BI�j �Y�BZ�Y st $t$�$sj IB8s$t sAR��s{�$Bt P�B8 �Y� ��sj tZ8A��R �B RB8�
ht$�� IB8s$t b$�Y s}}�B}�$s�� ��s$t R$9�� �BI�jTAsR�I }�BAj�8 RBj%$t� RZ{Y sR
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�Y� I�ht$�$Bt BP IB8s$tR P�B8 �Y� ZR��� �Y���Ak $t{��sR$t� �Y� ��stR}s��t{k BP
�Y� A�Ys%$B� 8BI�jR� V+=V {st �YZR A� %$�b�I sR st �-��tR$Bt �B is9:� �Ys�
sjjBbR �B }Z�RZ� s 8B�� ts�Z�sj stI 8B�� 4�-$Aj� bsk BP 8BI�j$t� �Ys� ��8B%�R
P�B8 �Y� ZR�� RB8� BP �Y� AZ�I�t BP �Y$t,$t� $t ���8R BP �Y� {BtR��s$t� ��}��R�tT
�s�$Bt stI $tR��sI sjjBbR Y$8 �B {Bt{�t��s�� 8B�� Bt �Y� �sR, stI �Y� s%s$jsAj�
,tBbj�I��� yI�sjjk� sR I�8BtR��s��I $t �Y� jsR� R�{�$Bt� �Y� ��BZtI IB8s$tR IB
tB� Ys%� �B A� h-�I �� sjj� $��� �Y�k {st A� �JZsj �B �Y� ��sj tZ8A��R� bY${Y
{BtR�$�Z��R �Y� R�stIs�I bsk YBb �t�$t���R PB�8Zjs�� �Y�$� 8BI�jR�

qY� RBP�bs�� {B8}Bt�t�R �Ys� ��sj$9� �Y$R PZt{�$Btsj$�k Ys%� A��t }��R�t��I
$t R�{�$BtR ��d�x �Y�BZ�Y ��d��� Vj�YBZ�Y �JZ$}}�I b$�Y PZjjTP�s�Z��I p=yR stI
8s,$t� ZR� BP �Y� is9:� $t���Ps{�R� �Y�k s�� R�$jj }�B�B�k}${ $8}j�8�t�s�$BtR�
3B� �Y� ��t��s�$Bt BP RkR��8 I�R{�$}�$BtR wR�{�$Bt ��d�xD� }BRR$Aj� $8}�B%�8�t�R
$t{jZI� �Y� $I�t�$h{s�$Bt BP {BtR��s$t� �k}�R b$�Y$t �Y� ��t��s��I 8BI�j� q�stRT
PB�8�I RkR��8 I�R{�$}�$BtR {Z���t�jk {BtR$R� Btjk BP $tR�st{�R BP {BtR��s$t�R $tT
R��sI BP {BtR��s$t� �k}�R� <Bb�%��� �-}��$8�t�R $tI${s�� �Ys� PB� js���� 8BI�jR�
�Y� $I�t�$h{s�$Bt BP �k}�R BP {BtR��s$t�R {BZjI A� bB��YbY$j�� qY� {B8}Bt�t� PB�
�Y� {B8}Z�s�$Bt BP $tIZ{�I I$R�$t{�$BtR wR�{�$Bt ��d�ED ��R�R Bt is9:�:R {BtR��s$t�
{B8}$j��� qY� }��PB�8st{� BP �Y$R {B8}Bt�t� {BZjI $88�I$s��jk A�t�h� P�B8 $8T
}�B%�8�t�R BP �Y� {BtR��s$t� {B8}$j��� {Z���t�jk� $� ZR�R Btjk s tBtTB}�$8$9�I $8T
}j�8�t�s�$Bt BP ! **R �B ��}��R�t� stI 8st$}Zjs�� {BtR��s$t� �k}�R� VtB�Y��
$8}B��st� I$��{�$Bt PB� �-��tI$t� �Y$R {B8}Bt�t� {Bt{��tR �Y� $t����s�$Bt $t�B
�Y� 8BI�j ��%$R$Bt }�B{�RR� ]Z���t�jk� sjj A�Ys%$B� 8BI�R BP s {B8}Bt�t� �Ys�
s�� I�ht�I $t �Y� RkR��8 I�R{�$}�$Bt b$jj A� $t{jZI�I $t �Y� 7* q���� yt ���8R BP
�Y� R}�{��Z8 I�ht�I $t R�{�$Bt n�E�n� sjj }BRR$Aj� 8BI�j ��%$R$BtR s�� st�${$}s��I�
stI {BtR�JZ�t�jk� �Y� ��RZj�$t� 8BI�j ��js�$Bt {st A� JZ$�� js���� �B�� 4�-$A$jT
$�k wstI� }��Ys}R� $t{��sR�I }��PB�8st{�D {BZjI A� s{Y$�%�I Ak $t$�$sjjk $t{jZI$t�
Btjk RB8� BP �Y� A�Ys%$B� 8BI�R� stI }��PB�8$t� �Y� {B8}Z�s�$Bt BP $tIZ{�I
I$R�$t{�$BtR PB� �Y� ��8s$t$t� 8BI�R Btjk $t �Y� {sR� bY��� �Y� {B���R}BtI$t�
��%$R$BtR s�� ��sjjk t�{�RRs�k� 3$tsjjk� �Y� R$�tsj ��stRPB�8s�$Bt {B8}Bt�t� wR�{T
�$Bt ��d��D {BZjI A� �-��tI�I Ak $t{jZI$t� PZ��Y�� $8}B�� hj���R PB� sII$�$Btsj
Is�s hj� PB�8s�R B� sZ�8�t�$t� �Y� }BRR$A$j$�$�R PB� R$�tsj }��}�B{�RR$t��

3B� �Y� �-s8}j�R� �Y� I�ht$�$BtR BP IB8s$t %sjZ�R P��JZ�t�jk $t%Bj%�I $t���T
%sjR B%�� �Y� ��sj tZ8A��R� qY$R 8$�Y� j�sI �B �Y� $8}��RR$Bt �Ys� �Y� BA�s$t�I
��RZj�R s�� �RR�t�$sjjk st s}}j${s�$Bt BP v B� {BZjI A� ��}�BIZ{�I Ak v $t���%sj
s�$�Y8��${� <Bb�%��� V+=V ZR�R $t���%sjR Btjk �B R}�{$Pk IB8s$t 8s}}$t�R �Ys�
sAR��s{� �Y� R�� BP ��sj tZ8A��R� yt���%sjR s�� st $t�Z$�$%� stI }Bb��PZj 8�stR
�B I�ht� RZAR��R BP �Y� ��sj tZ8A��R� stI �YZR �Y�k s�� �8}jBk�I PB� �Y$R }Z�T
}BR�� !t{� �Y� sAR��s{�$Bt $R IBt�� YBb�%��� PZ��Y�� ��sRBt$t� $R AsR�I Bt �Y�
sAR��s{��I 8BI�j� bY${Y $R $tI�}�tI�t� BP �Y� I�ht$�$Bt BP �Y� IB8s$t 8s}}$t��
qY���PB��� b�jjT,tBbt }�BAj�8R BP $t���%sjTAsR�I s�$�Y8��${� RZ{Y sR {Z8Zjs�$Bt
BP $t���%sj XR}j$��$t�" IZ�$t� }�B}s�s�$Bt wR�� >iiM;H� >7���(HD� IB tB� B{{Z� $t
�Y$R s}}�Bs{Y� sR $� t�%�� {B8A$t�R $t���%sjR b$�Y �s{Y B�Y���
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qY$R {Ys}��� I�R{�$A�I �Y� $8}j�8�t�s�$Bt BP �sR,TI�}�tI�t� JZsj$�s�$%� sAR��s{T
�$Bt $t �Y� PB�8 BP �Y��� RBP�bs�� 8BIZj�R� y� RYBb�I YBb �Y�k s�� $t����s��I
$t�B s ��t��sj w{B88��{$sjD P�s8�bB�, PB� 8BI�jTAsR�I ��sRBt$t� stI I$s�tBR$R�
V tZ8A�� BP }�$t{$}j�I �-s8}j�R $jjZR��s��I YBb �Y� {s}sA$j$�$�R BP �Y$R �tYst{�I
P�s8�bB�, {st A� ZR�I �B RZ}}B�� sZ�B8s��I 8BI�j$t� stI AZ$jI$t� BP 8BI�jT
AsR�I RkR��8R� qY� }�$t{$}j�I �-s8}j�R j�s%� B}�t �Y� JZ�R�$Bt bY��Y�� �Y�
RBjZ�$Bt R{sj�R Z} �B �Y� ��sjTbB�jI s}}j${s�$BtR �Ys� bY��� I�R{�$A�I $t {Ys}���
1� qY���PB��� �Y� t�-� {Ys}��� b$jj I�R{�$A� s ��sjTbB�jI s}}j${s�$Bt P�B8 �Y�
IB8s$t BP BtTABs�I I$s�tBR$R PB� sZ�B8B�$%� RkR��8R�
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i�sjTbB�jI V}}j${s�$BtU
!tTABs�I *$s�tBR$R BP s
_sRR�t��� z�Y${j�

qY� }Z�}BR� BP �Y$R {Ys}��� $R �B I�8BtR��s�� �Y� s}}j${s�$Bt stI $t����s�$Bt BP
�Y� RBP�bs�� P�s8�bB�, V+=V $t �Y� {Bt��-� BP s ��sjTbB�I s}}j${s�$Bt� qY�
s}}j${s�$Bt b� {BtR$I�� $t �Y$R {Ys}��� $R �Y� I�%�jB}8�t� BP s }�B�B�k}� PB�
8BI�jTAsR�I BtTABs�I I$s�tBR$R BP st �j�{��Bt${ I$�R�j {Bt��Bj RkR��8 BP s }sRT
R�t��� %�Y${j�� qY$R RkR��8 $R }s�� BP �Y� s}}j${s�$Bt IB8s$t �Ys� bsR BZ�j$t�I
$t {Ys}��� 1�

qY� ��RZj�$t� }�B�B�k}� {BtR�$�Z��R �Y� h�R� 8BI�jTAsR�I I$s�tBR$R RkR��8
�Ys� �ZtR BtTABs�I s }sRR�t��� %�Y${j�� y� I�8BtR��s��R �Y� sA$j$�k BP �Y� s}T
}�Bs{Y �B RZ}}B�� �Y� ��t��s�$Bt BP s}}�B}�$s�� 8BI�jR PB� s �k}${sj sZ�B8B�$%�
RkR��8� e%sjZs�$Bt ZR$t� 8�sRZ��8�t�R P�B8 s I�8BtR��s�B� {s� RYBbR �Ys� �Y�
}�B�B�k}� }��PB�8R Ps%B�sAj� {B8}s��I �B ��sI$�$Btsj BtTABs�I I$s�tBR�${ s}T
}�Bs{Y�R� sR $� sjjBbR �B I$s�tBR� Ps$jZ��R �Ys� s�� tB� I$s�tBR�sAj� B�� s� j�sR��
Ys�I �B I$s�tBR� b$�Y �Y� �-$R�$t� BtTABs�I I$s�tBR$R PZt{�$Btsj$�k BP �Y� e]=�

M�d  s{,��BZtI stI �B�$%s�$Bt

VR BZ�j$t�I $t {Ys}��� 1� $t{��sR�I �t%$�Bt8�t�sj sbs��t�RR }BR�R R��${��� {BtT
R��s$t�R Bt {s� 8stZPs{�Z���R �B I�%�jB} {j�st {s�R stI sjRB �B ,��} �Y�8 {j�st
IZ�$t� �Y�$� j$P� {k{j�� qY�R� ��Bb$t� {BtR��s$t�R s�� ��4�{��I $t $t{��sR�I ��T
JZ$��8�t�R PB� BtTABs�I I$s�tBR$R I�%�jB}8�t� PB� }sRR�t��� %�Y${j�R�

yt ��R}BtR� �B �Y$R R$�Zs�$Bt� R�%��sj {s� 8stZPs{�Z���R stI RZ}}j$��R `B$t�I
�B jsZt{Y �Y�  �$��TeZis8 }�B`�{� z� * wz�Y${j� �BI�j  sR�I *$s�tBR$RD b$�Y
�Y� $t��t�$Bt �B }�B8B�� �Y� ��stRP�� BP 8BI�jTAsR�I ��sRBt$t� ��{YtBjB�k Ak �Y�
{Ysjj�t�� BP s}}jk$t� $� �B I$s�tBR$R BP R��$�R }sRR�t��� {s�R�

7ZA��BZ}R b$�Y$t �Y� z� * }�B`�{� Ys%� PB{ZR�I Bt I$&���t� }�BAj�8R $t
{Btt�{�$Bt b$�Y %�Y${j� I$s�tBR$R� RZ{Y sR B&Tj$t� {B8}$js�$Bt BP s 8BI�j �B ZR�
$� $t st BtTABs�I �t%$�Bt8�t� stI �-}��$8�t�$t� b$�Y sII$�$Btsj R�tRB�R $t �Y�

d;x
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I$�R�j $t`�{�$Bt RkR��8 w>]]pL��HD� B� ZR$t� s tZ8��${sj s}}�Bs{Y PB� B&TABs�I
I$s�tBR$R BP PsZj�R $t �Y� YkI�sZj${ stI 8�{Yst${sj }s��R BP st sZ�B8s�${ ��stRT
8$RR$Bt RkR��8 w> q]L��HD�

!t� RZA��BZ} $t%Bj%$t� zBj%B ]s� ]B�}B�s�$Bt� iBA���  BR{Y p8A< stI
!]]:� 7BP�bs�� p8A< bsR PB�8�I $t B�I�� �B I�%�jB} s }�B�B�k}� BP s 8BI�jT
AsR�I RkR��8 �Ys� $R {s}sAj� BP I$s�tBR$t� }�BAj�8R ��js��I �B $t{��sR�I {s�ABt
�8$RR$BtR BP I$�R�j �t�$t�R� s }�BAj�8 BP R$�t$h{st� $8}B��st{� b$�Y ��R}�{� �B
�t%$�Bt8�t�sj $8}s{� stI {B8}j$st{� b$�Y j��sj ��JZ$��8�t�R� qY$R RkR��8 YsI
�B 8s,� ZR� BP �Y� R�tRB� R$�tsjR �Ys� s�� s%s$jsAj� BtTABs�I� ��stRPB�8 �Y�8 �B
s JZsj$�s�$%� j�%�j stI �-}jB$� �Y�8 PB� I���{�$t� stI jB{sj$9$t� PsZj�R AsR�I Bt s
8BI�j BP �Y� �Z�AB {Bt��Bj RkR��8 BP �Y� I$�R�j �t�$t�� qY� RkR��8 bsR $tR�sjj�I
Bt s zBj%B I�8BtR��s�B� %�Y${j� b$�Y s tZ8A�� BP AZ$j�T$t PsZj�R�

M�d�d *�8BtR��s�B� ]s�

3B� �Y� RZA��BZ} BP �Y� sAB%�T8�t�$Bt�I }�B`�{�� s zBj%B Mx( q*y I�8BtR��s�B�
{s� bsR 8sI� s%s$jsAj� PB� YstIRTBt �-}��$8�t�s�$Bt b$�Y �Y� *qy s}}j${s�$Bt�
3s$jZ��R b��� $tIZ{�I $t �Y� {s� IZ�$t� %s�$BZR B}��s�$Btsj {BtI$�$BtR BP �Y�
�t�$t� b$�Y s 8�sRZ��8�t� s{JZ$R$�$Bt RkR��8 �Ztt$t�� bY${Y sjRB sjjBb�I �B
$tR}�{� �Y� ��RZj�R BP �Y� {Bt%�t�$Btsj I$s�tBR�${ {s}sA$j$�$�R BP �Y� {Bt��Bj Zt$��
qY� %s�$BZR Ps$jZ��R $t �Y� I�8BtR��s�B� {s� {BZjI A� sI`ZR��I Ak }B��t�$B8����R
stI ��$�����I Ak Rb$�{YABs�IR P�B8 $tR$I� �Y� }sRR�t��� {B8}s��8�t� wR�� h�Z��R
M�d stI M�1D� V }t�Z8s�${ j�s,s�� $t s }$}�� PB� �-s8}j�� bsR $8}j�8�t��I Ak
sII$�$Btsj %sj%�R �Ys� {BZjI A� B}�t�I stI {jBR�I Ak �j�{��${sj Rb$�{Y�R�

3B� �Y�R� �-}��$8�t�R� sII$�$Btsj $t���Ps{�R stI I�%${�R YsI �B A� $tR�sjj�I $t
�Y� %�Y${j�� V� }��R�t�� {Bt��Bj Zt$�R R�$jj Ys%� �s�Y�� j$8$��I {B8}Z�$t� }Bb��
bY${Y }��%�t�R �Y� $t����s�$Bt BP �Y� 8BI�jTAsR�I I$s�tBR$R RkR��8 b$�Y$t �Y�
e]= RBP�bs��� qB {$�{Z8%�t� �Y$R ��R��${�$Bt� s RBT{sjj�I s}}j${s�$Bt {Bt��Bj Zt$�
bsR ZR�I $t �Y� I�8BtR��s�B�� V}}j${s�$Bt {Bt��Bj Zt$�R s�� tB�8sjjk ZR�I PB�
{sj$A�s�$Bt BP e]= RBP�bs�� PB� s R}�{$h{ %�Y${j� �k}�� qY�k s�� �JZ$}}�I b$�Y
R}�{$sj IZsjT}B���I 8�8B�k {Y$}R RZ{Y �Ys�� $t }�$t{$}j�� sjj %s�$sAj�R stI R$�tsjR
BP �Y� {Bt��Bj Zt$� s�� s{{�RR$Aj� $t ��sjT�$8�� b$�YBZ� $t���P��$t� �Y� tB�8sj
B}��s�$Bt BP �Y� e]=� qY� Is�s s{JZ$��I P�B8 �Y� %�Y${j� bsR $t���Ps{�I �B �Y�
8BI�jTAsR�I I$s�tBR$R }�B�B�k}�� bY${Y bsR �Ztt$t� Bt s }B��sAj� _] $tR$I� �Y�
}sRR�t��� {B8}s��8�t� wR�� h�Z�� M�nD� yt h�Z�� M�n� eq� $R s Ys�Ibs�� $t���Ps{�
{jBR�jk s��s{Y�I �B �Y� s}}j${s�$Bt e]= }�B%$I$t� s{{�RR �B $�R {Bt��Bjj�� AZR�
�V] $R s }�B�B{Bj {Bt%��R$Bt AB- bY${Y R�B��R �Y� $tPB�8s�$Bt �s�Y���I P�B8 �Y�
eq�� bY$j� z7d(( wR�� sjRB R�{�$Bt ��d�;D $R s {B88��{$sj �BBj �Ys� {s� RZ}}j$��R
ZR� PB� s{JZ$R$�$Bt� R�B�s��� stI I$R}jsk BP {Bt��Bj Zt$� Is�s� y� �ZtR Bt �Y� Rs8�
}B��sAj� _] sR �Y� BtTABs�I I$s�tBR�${ }�B�B�k}�� qY� V*T7{st I�%${� stI �Y�
_] q�R��� sjjBb �B ��sI $t PZ��Y�� R$�tsjR wIB���I j$t�RD P�B8 sII$�$Btsj R�tRB�R B�
bB�,RYB} �JZ$}8�t� PB� �Y� }Z�}BR� BP B&TABs�I I$s�tBR$R $t �Y� z� * }�B`�{��

Vj�YBZ�Y �Y$R 8�stR �Ys� �Y� 8BI�jTAsR�I I$s�tBR�${ RBP�bs�� $R tB� ��sjjk
�Ztt$t� �8A�II�I b$�Y$t �Y� e]=� �Y$R RBjZ�$Bt bsR {BtR$I���I sI�JZs�� PB�
�Y� {sR� R�ZI$�R R$t{� $� }�B%$I�I sjj $8}B��st� {BtR��s$t�R �-{�}� �Y� R}s{� stI
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3$�Z�� M�dU z$�b BP �Y� zBj%B *�8BtR��s�B� ]s� RYBb$t� �Y� tB��ABB, {Btt�{��I
�B �Y� e]=

{B8}Z�$t� }Bb�� j$8$�s�$BtR BP �Y� e]=� VR tB��I $t {Ys}��� 1� �Y$R js���� sR}�{�
$R A��$tt$t� �B A� 8B�� stI 8B�� ��js-�I $t }�s{�${�� stkbsk�

M�d�1 V}}j${s�$Bt 7kR��8

qY� I�8BtR��s�B� %�Y${j� ZR�I $t �Y� z� * }�B`�{� bsR �JZ$}}�I b$�Y s RBT
{sjj�I I$R��$AZ�B�T�k}� $t`�{�$Bt w*qyD RkR��8 w> sZ�EHD� qY� *qy $R st s}}�B%�I
RkR��8 bY${Y YsR A��t Bt �Y� 8s�,�� PB� 8stk k�s�R� <Bb�%��� $t{��sR�I j��$RjsT
�$%� stI {ZR�B8�� I�8stIR Ys%� j�sI �B t�b ��JZ$��8�t�R �R}�{$sjjk PB� sR}�{�R
��js��I �B �8$RR$BtR stI }��PB�8st{� BP �Y$R RkR��8� 3$�Z�� M�; RYBbR }s�� BP
�Y� RkR��8 bY${Y $R ��R}BtR$Aj� PB� RZ}}jk$t� s$� �B �Y� I$�R�j �t�$t�� y� {st A�
I�{B8}BR�I $t�B �Y� �-YsZR� �sR ��T{$�{Zjs�$Bt wepiD RZARkR��8 wZ}}�� }s�� BP
h�Z�� M�;D stI �Y� �Z�AB {Bt��Bj RZARkR��8 wjBb�� }s�� BP h�Z�� M�;D�

qY� }Z�}BR� BP �Y� �-YsZR� �sR ��T{$�{Zjs�$Bt RkR��8 $R �B ���Z�t s {���s$t
s8BZt� BP �Y� �-YsZR� �sR �B �Y� $t�s,� s$� �B I�{��sR� �Y� B-k��t �s�� BP �Y�
$t�s,� s$� stI �YZR �B ��IZ{� �8$RR$Bt j�%�jR BP �Y� PZ�j {B8AZR�$Bt� *�}�tI$t�
Bt I�$%$t� {BtI$�$BtR� �Y� e]= �B%��tR �Y� epi {Bt%����� �B s{Y$�%� s {���s$t
s$� }��RRZ�� $t s {Bt��Bj }$}�� bY${Y $t �Z�t R��R �Y� }BR$�$Bt BP �Y� �-YsZR� �sR
��T{$�{Zjs�$Bt %sj%�� qY� }BR$�$Bt BP �Y$R ��T{$�{Zjs�$Bt %sj%� �Y�t I����8$t�R YBb
8Z{Y BP �Y� �-YsZR� �sR $R P�I As{, �B �Y� s$� $t�s,� }$}��

qY� �Z�AB {Bt��Bj RZARkR��8 {BtR$R�R BP s �Z�AB{Ys���� �Z�A$t�� bY${Y $R
I�$%�t Ak �Y� �t�$t�:R �-YsZR� �sR� PB� {B8}��RR$t� v stI �Y���Ak $t{��sR$t� �Y�
8sRR BP v �Y� s$� �s,�t $t�B �Y� �t�$t�� qY� e]= {Bt��BjR �Y� ABBR� }��RRZ��
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3$�Z�� M�1U qY� �jB%� {B8}s��8�t� BP �Y� zBj%B *�8BtR��s�B� ]s� bY${Y {BtT
�s$t�I �Y� Rb$�{YABs�I PB� {Bt��Bjj$t� �Y� AZ$j�T$t PsZj�R

w$���� �Y� }��RRZ�� $t �Y� �t�$t� $t�s,� }$}�D sI8$���I $t s {���s$t I�$%$t� R$�Zs�$Bt
Ak B}�t$t� B� {jBR$t� �Y� �Z�AB {Bt��Bj %sj%�� bY${Y I����8$t�R �Y� }BR$�$Bt BP s
RBT{sjj�I bsR���s�� %sj%�� qY� }BR$�$Bt BP �Y$R %sj%� I����8$t�R YBb 8Z{Y BP �Y�
�-YsZR� �sR I�$%�R �Y� �-YsZR� �Z�A$t� BP �Y� �Z�AB{Ys�����

M�d�n *$s�tBR�${ 7{�ts�$BR

qY� }s��${Zjs� $t����R� BP �Y� $t%Bj%�I {s� 8stZPs{�Z��� {Bt{��t�I Ps$jZ��R BP
�Y� *qy RkR��8 �Ys� {BZjI tB� A� {s}�Z��I B� b��� PBZtI Ys�I �B {s}�Z�� Ak
��sI$�$Btsj BtTABs�I I$s�tBR$R� V 8s`B� {jsRR BP RZ{Y }�BAj�8R $R {Ys�s{���$9�I Ak
�&�{�R ��js��I �B �8$RR$BtR stI ��IZ{�I �t�$t� }��PB�8st{� IZ� �B st �-{�RR$%�
JZst�$�k BP PZ�j $t`�{��I B� $tRZ^{$�t� s$�4Bb �B �Y� �t�$t�� 7Z{Y Ps$jZ��R j�sI
�B $t{B8}j��� PZ�j {B8AZR�$Bt stI $t{��sR�I {s�ABt �8$RR$BtR IZ� �B tBtTAZ�t�
}s��${j�R� stI s��� �Y���PB��� BP��t {sjj�I XAjs{, R8B,�" }�BAj�8R�

3B� �-s8}j�� Bt� R{�ts�$B $t �Y� I�8BtR��s�B� {s� {BtR$R��I BP s j�s,s�� $t
�Y� s$� YBR� A��b��t �Y� �Z�A$t� BZ�j�� stI �Y� �t�$t� $t�s,� 8st$PBjI� qY�
R{�ts�$B bsR ��sj$9�I $t �Y� {s� Ak $tR�sjj$t� st �j�{��${ 8B�B� B}�t$t� s %sj%�
�B ��j�sR� }��RRZ�� P�B8 �Y� $t���T{BBj�� RkR��8 %$s s d�1 {8 B}�t$t�� yP �Y�
j�s,s�� $R B}�t�I� s$� 8sRR $R jBR� sP��� Ys%$t� }sRR�I �Y� s$� 8sRR R�tRB�� qY�
PZ�j JZst�$�k {sj{Zjs��I Ak �Y� {Bt��Bj Zt$� AsR�I Bt �Y$R R$�tsj b$jj �Y���PB��
A� �BB Y$�Y PB� �Y� s{�Zsj s8BZt� BP B-k��t $t �Y� {B8AZR�$Bt {Ys8A��� qY$R
j�sIR �B $t{B8}j��� {B8AZR�$Bt BP �Y� I$�R�j PZ�j� bY${Y {sZR�R $t{��sR�I {s�ABt
�8$RR$BtR $t �Y� �-YsZR� �sR stI ��IZ{�R �Y� �B�JZ� BP �Y� �t�$t�� qY$R �&�{� $R
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3$�Z�� M�nU V�{Y$��{�Z�� PB� Is�s s{JZ$R$�$Bt $t �Y� I�8BtR��s�B� {s�

}��{�$%sAj� PB� �Y� I�$%�� sR Ajs{, R8B,� �8���$t� P�B8 �Y� �-YsZR� RkR��8�

yt stB�Y�� R{�ts�$B� s b�Bt� 4Bb P�B8 �Y� �-YsZR� �sR ��T{$�{Zjs�$Bt RkR��8
B{{Z��I IZ� �B s PsZj�k R$�tsj B� 8�{Yst${sj Ps$jZ�� $t �Y� epi %sj%�� qY� ��sj
PsZj� $tR�sjj�I $t �Y� {s� {BtR$R��I BP s Rb$�{Y ZR�I �B {Bt��Bj s 8s�t��${ %sj%� �Ys�
sjjBbR $t���RR BP s�8BR}Y��${ }��RRZ�� $t �Y� epi %sj%�� �YZR {sZR$t� $� �B B}�t
BZ�R$I� $�R tB�8sj B}��s�$t� ���$Bt� qY� ��R� BP �Y� $tR�sjj�I R{�ts�$BR $t%Bj%�I
PsZj�R $t �Y� ABBR� }��RRZ�� R�tRB�� s$�4Bb R�tRB� stI �t�$t� ��8}��s�Z�� R�tRB��
qY�R� PsZj�R b��� $t`�{��I $t �Y� {s� Ak �j�{��${sjjk 8st$}Zjs�$t� �Y� ��R}�{�$%�
R$�tsj �B �Y� {Bt��Bj Zt$�� qsAj� M�d j$R�R �Y� Ps$jZ�� R{�ts�$BR �Ys� Ys%� A��t
$tR�sjj�I $t �Y� I�8BtR��s�B� {s��

M�d�; pBsjR stI i�JZ$��8�t�R

 js{, R8B,� }��R�t�R s R��$BZR �t%$�Bt8�t�sj }�BAj�8 PB� �Y� *qy RkR��8� AZ�
{st sjRB $8}s$� RsP��k IZ� �B }BRR$Aj� �Y��8${ B%��jBsI BP �Y� �t�$t�� ]Z���t�jk�
�Y� {Bt��Bj Zt$� BP �Y� *qy $R �JZ$}}�I Btjk b$�Y s ��R��${��I PB�8 BP BtTABs�I
I$s�tBR�${ {s}sA$j$�$�R $t B�I�� �B I���{� �Y$R {jsRR BP Ps$jZ��R� y� {Bt�$tZBZRjk
8Bt$�B�R }s�� BP �Y� R�tRB� R$�tsjR ZR$t� }��I�ht�I �st�� stI }jsZR$A$j$�k {Y�{,R
wR�� R�{�$Bt 1�1�1D stI $R sAj� �B I���{� s j$8$��I tZ8A�� BP PsZj�R Bt �Y$R AsR$R�
+Z$�� BP��t� YBb�%��� $� Ps$jR �B I$R{�$8$ts�� s8Bt� �Y� I$&���t� }BRR$Aj� {sZR�R
�Ys� j�sI �B s Ps$jZ��� yt 8stk {sR�R� $� {sttB� �%�t I���{� $� s� h�R� YstI�

!t� bsk YBb �t�$t���R {Bt{��t�I b$�Y �Y$R RkR��8 ��k �B $8}�B%� �Y$R R$�ZT
s�$Bt $R �B �-}jB$� 8B�� BP �Y� $t���I�}�tI�t{$�R A��b��t �Y� R$�tsjR�  Z� {Z�T
��t�jk� �Y$R $R tB� IBt� $t s ��t��sj stI RkR��8s�${ bsk� j�sI$t� �B tBtTB}�$8sj
RBjZ�$BtR� qY� 8s`B� ��sRBt PB� �Y$R $R �Ys� PsZj�R ��js��I �B Ajs{, R8B,� s�� Ys�I
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epi
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R�tRB�

3$�Z�� M�;U qZ�AB ]Bt��Bj stI �-YsZR� �sR ��T{$�{Zjs�$Bt RZARkR��8 BP �Y� *qy

�B {s}�Z�� ZR$t� jB{sj R$�tsj �st�� {Y�{,R Btjk� R$t{� �Y� PsZj� �k}${sjjk $t%Bj%�R s
b�Bt� �s�$B BP �Y� $t}Z�R �B �Y� �t�$t� sR ��4�{��I Ak �Y� s$�4Bb R$�tsj� �Y� ABBR�
}��RRZ�� R$�tsj� stI �Y� s8BZt� BP PZ�j $t`�{��I� qY$R 8�stR �Ys� �Y� 8s�t$�ZI�R
BP �Y�R� R$�tsjR s�� {BtR$R��t� PB� �Y�8R�j%�R� stI I���{�$t� stI jB{sj$9$t� PsZj�R
��JZ$��R �B �s,� $t�B {BtR$I��s�$Bt �Y� A�Ys%$B� BP R�%��sj I$&���t� R$�tsjR� stI
�Y���PB�� {B8}Bt�t�R BP �Y� RkR��8� s� Bt{�� qY$R 8B�$%s��R s 8BI�jTAsR�I s}T
}�Bs{Y $t B�I�� �B �-}jB$� �Y� stsjk�${ ��IZtIst{k BP �Y� 8BI�j $t s RkR��8s�${sj
stI sZ�B8s��I bsk� <�t{�� $t s{{B�Ist{� b$�Y �Y� B%��sjj �Y�ZR� BP �Y� }�B`�{��
�Y� �Bsj bsR �B

T I�%�jB} s j$A�s�k BP 8BI�j P�s�8�t�R BP �Y� ��j�%st� {B8}Bt�t�R�
T ��t��s��� $t s RkR��8s�${ bsk� s 8BI�j BP �Y� *qy �Ys� $R sI�JZs�� PB�
I$s�tBR$t� PsZj�R $t �Y� I$�R�j �t�$t� AsR�I Bt �Y� R�tRB� R$�tsjR �Ys� s��
s%s$jsAj� �B �Y� B�I$ts�k e]=�

T }��PB�8 8BI�jTAsR�I I$s�tBR$R b$�Y �Y� ��RZj�$t� 8BI�j� ZR$t� ��sj 8�sT
RZ��8�t�R �s,�t P�B8 �Y� I�8BtR��s�B� %�Y${j��

T {B8}s�� �Y� ��RZj�R b$�Y �Y� B�I$ts�k e]= I$s�tBR�${ {s}sA$j$�$�R stI sRT
R�RR �Y� ��sjT�$8� {s}sA$j$�$�R BP �Y$R RBjZ�$Bt�

yt �Y� PBjjBb$t� R�{�$BtR� b� I�R{�$A� YBb �Y� A�Ys%$B� BP �Y� *qy RkR��8
{st A� I�R{�$A�I Ak {B8}BR$t� 8BI�j P�s�8�t�R stI YBb s JZsj$�s�$%� 8BI�j BP
�Y� *qy {st A� BA�s$t�I Ak s}}jk$t� JZsj$�s�$%� 8BI�j sAR��s{�$Bt �B �Y$R AsR�
A�Ys%$B� 8BI�j� qY� BtTABs�I I$s�tBR$R }�B�B�k}� $�R�jP �Y�t {BtR$R�R BP �Y�
8BIZj� PB� ��stRPB�8$t� �Y� �sb R�tRB� R$�tsjR $t�B JZsj$�s�$%� BAR��%s�$BtR wsR
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7{�ts�$B *�R{�$}�$Bt _YkR${sj ��sj$9s�$Bt BP Ps$jZ�� $t �Y� {s�

d N�s,s�� $t s$� $t�s,�
8st$PBjI

VII$�$Btsj %sj%� $tR�sjj�I $t �Y� 8st$PBjI
�Ys� {st A� B}�t�I stI {jBR�I �Y�BZ�Y st
�j�{��${ 8B�B�

1  BBR� }��RRZ�� R�tT
RB� R$�tsj �BB Y$�Y

ej�{��${sj 8st$}Zjs�$Bt BP �Y� }��RRZ�� R$�T
tsj Ak $t{��sR$t� �Y� ��R$R�st{� BP �Y� R�tT
RB� �Y�BZ�Y sII$�$Btsj }B��t�$B8����R

n V$�4Bb R�tRB� R$�tsj
�BB Y$�Y

ej�{��${sj 8st$}Zjs�$Bt BP �Y� s$�4Bb R$�T
tsj Ak $t{��sR$t� �Y� ��R$R�st{� BP �Y� R�tT
RB� �Y�BZ�Y sII$�$Btsj }B��t�$B8����R

; epi %sj%� B}�t$t�
BZ�R$I� tB�8sj B}��T
s�$t� ���$Bt

VII$�$Btsj 8s�t��${ %sj%� $tR�sjj�I $t �Y�
epi RkR��8 �Ys� {st A� B}�t�I stI {jBR�I
�Y�BZ�Y st �j�{��${sj Rb$�{Y

x et�$t� ��8}��s�Z��
R$�tsj �BB jBb

ej�{��${sj 8st$}Zjs�$Bt BP �Y� ��8}��s�Z��
R$�tsj Ak $t{��sR$t� �Y� ��R$R�st{� BP �Y�
R�tRB� �Y�BZ�Y sII$�$Btsj }B��t�$B8����R

qsAj� M�dU 3s$jZ�� R{�ts�$BR $tR�sjj�I $t �Y� I�8BtR��s�B� {s�

}��R�t��I $t R�{�$Bt ��d��D stI �Y� 8BI�jTAsR�I �ZtT�$8� RkR��8 wiq7D BP is9:�
�Ys� }��PB�8R I$s�tBR$R PB� �Y� I��$%�I 8BI�j Bt �Y� AsR$R BP �Y�R� BAR��%s�$BtR
wR�� R�{�$Bt ��d�dD�

M�1 �BI�j 3�s�8�t�R

yt �Y$R R�{�$Bt� b� }��R�t� 8BI�j P�s�8�t�R �Ys� I�R{�$A� �Y� A�Ys%$B� BP {B8T
}Bt�t�R B{{Z��$t� $t �Y� *qy s$� $t�s,� RkR��8� 7$t{� I$�R�j �t�$t�R s�� BP
b$I�TR}��sI ZR�� �Y��� �-$R�R s {BtR$I��sAj� s8BZt� BP bB�, Bt 8BI�j$t� �Y�
A�Ys%$B� BP RZ{Y {B8}Bt�t�R� ���� ><�kMM� ��s�n� 7�B��H� qY� 8BI�j P�s�8�t�R
$t �Y$R R�{�$Bt 8B�� R}�{$h{sjjk AZ$jI Bt tZ8��${sj A�Ys%$B� 8BI�jR I�R{�$A�I $t
>WW��� WW�MH �Ys� B�$�$tsjjk Ys%� A��t I�%�jB}�I PB� s$� $t�s,� {B8}Bt�t�R BP s
�sRBj$t� �t�$t�� <Bb�%��� PBjjBb$t� �Y� ��JZ$��8�t�R BZ�j$t�I $t {Ys}���R n stI
;� {s�� YsR �B A� �s,�t $t B�I�� �B �tRZ�� �Ys� �Y� A�Ys%$B� I�R{�$}�$BtR s�� jB{sj
�B �Y� {B8}Bt�t� �k}�R� stI �Ys� {B%��s�� BP �Y�$� }YkR${sj A�Ys%$B� $R s{Y$�%�I�

qY� }��R�t��I A�Ys%$B� I�R{�$}�$BtR s�� AsR�I Bt s tZ8A�� BP R$8}j$Pk$t�
sRRZ8}�$BtR� qY� h�R� sRRZ8}�$Bt $R �Ys� st $RBT�Y��8${ 8BI�j BP �Y� s$� $t�s,�
RkR��8 $R RZ^{$�t�� qY$R 8�stR �Ys� ��8}��s�Z�� $R tB� {BtR$I���I �B A� %s�k$t�
$t �Y� 8BI�j� 3B� �Y� s$� $t�s,� }s�� BP �Y� RkR��8� �Y$R $R `ZR�$h�I Ak �Y� Ps{�
�Ys� �Y� �Z�AB {Ys���� {B8}Bt�t� s{�Zsjjk {BtR$R�R BP s �Z�AB {Ys���� �Z�A$t�
stI st $t���{BBj�� bY${Y ,��}R �Y� ��8}��s�Z�� BP �Y� $t�s,� s$� t�s�jk {BtR�st��
qY� R�{BtI sRRZ8}�$Bt $R �Ys� $� $R RZ^{$�t� �B {s}�Z�� �Y� 8�stT{k{j� A�Ys%$B�
BP �Y� RkR��8� qY$R 8�stR �Ys� $tT{k{j� %s�$s�$BtR BP �Y� {B8AZR�$Bt �t�$t�
b$jj tB� A� {BtR$I���I $t �Y� 8BI�j� qY� `ZR�$h{s�$Bt PB� �Y$R $R �Ys� $tT{k{j�
%s�$s�$BtR stI �Y� �&�{�R BP �Y� {BtR$I���I PsZj�R s}}�s� Bt %��k I$&���t� �$8�
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�Y� A�Ys%$B� BP {B8}Bt�t�R $t ���8R BP }t�Z8s�${R $R BP {�t��sj $t����R�� Vt
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PB� �Y� %BjZ8� BP �Y� $t�s,� 8st$PBjI� B� �Y� I$s8���� BP �Y� bsR���s�� %sj%��
>WW�M� WkA��H sjRB ZR� s {Ys�s{���$R�${ 8s} $t B�I�� �B I�R{�$A� �Y� A�Ys%$B�
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RkR��8 YsR A��t {B8}BR�I b$�Y$t �Y� is9:� I�%�jB}8�t� RkR��8� qY� ��RZj�$t�
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RkR��8 {sttB� sjbskR I����8$t� s Zt$JZ� I$s�tBR$R� AZ� �s�Y�� k$�jIR s tZ8A��
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s j$R� BP �Y��� R$t�j� PsZj�R bY${Y {Bt�s$t �Y� ABBR� }��RRZ�� R�tRB� sR Bt� }BRR$Aj�
{stI$Is��� AZ� sjRB B�Y�� {B8}Bt�t�R �Ys� �B���Y�� {BZjI s{{BZt� PB� �Y� Rs8�
Rk8}�B8R� yt �Y�R� {sR�R� ,tBbj�I�� sABZ� �Y� A�Ys%$B� BP PsZj�k {B8}Bt�t�R�



dE; ]<V_qei M� ieVNTG!iN* V__Ny]Vqy!WU ze<y]Ne *yVpW!7y7

7{�ts�$B 3sZj�
I���{�

7$t�j�
PsZj� Yk}�

i�sjT
�$8�

+Zst�$�s�$%�
BAR�

+Zsj$�s�$%�
BAR�

iZtT
�$8�

d k�R n ���x R d(xn 1M 1��� R

1 k�R M 1(�1d R dnE; ; d�xx R

n k�R M 1x�nx R d�dd 1n 1�En R

; tB u d;�;M R dM�( ;1 n�d1 R

x tB u ���x R xn� d d�nn R

qsAj� M�nU *$s�tBR�${ ��RZj�R PB� �Y� *qy 8BI�j

$��� PsZj� 8BI�jR� {BZjI A� ZR�I �B PZ��Y�� {BtR��s$t �Y� R�� BP I$s�tBR�${ {stI$T
Is��R� 7B Ps�� Btjk 8BI�jR BP {B���{� A�Ys%$B� Ys%� A��t ZR�I PB� �Y� I$s�tBR�${
�-}��$8�t�R� A�{sZR� �Y� {Z���t� %��R$Bt BP �Y� �ZtT�$8� RkR��8 {sttB� I�sj b$�Y
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1� y� �Z�tR BZ� �Ys� �Y$R k$�jIR tB I$R�$t{�$BtR PB� �Y� %s�$sAj�R� qY$R $8}j$�R �Ys�
$� $R Btjk �Y� {B8A$ts�$Bt BP �-���tsj ��R��${�$BtR PB� I$&���t� %s�$sAj�R �Ys� {st
I��$%� I$&���t� RBjZ�$BtR Bt �Y� j�%�j BP �s���� I$R�$t{�$BtR� stI b� Ys%� �B ZR�
�Y� {B8}j��� {BtI$�$Bt w�Y�B��8 nD $t B�I�� �B I��$%� $tIZ{�I I$R�$t{�$BtR�

V}}jk$t� �Y�B��8 n ��JZ$��R sR s }��{BtI$�$Bt �Ys� �Y� R�� BP �-���tsj ��R��${T
�$BtR $R {BtR$R��t� b$�Y �Y� 8BI�j�

V+=V I����8$t�R �Ys� PB� �Y� *qy 8BI�j stI �Y� BAR��%sAj� I$R�$t{�$BtR
{B���R}BtI$t� �B sjj R�tRB� R$�tsjR� tB� sjj BP �Y� �-���tsj ��R��${�$BtR s�� {BtR$RT
��t� b$�Y �Y� 8BI�j� qY$R $R IZ� �B �Y� Ps{� �Ys� �Y��� �-$R� BAR��%s�$BtR �Ys�
{Bt4${� b$�Y �Y� 8BI�j BP s {B���{� 8st$PBjI�

VR s ��RZj�� b� �$�Y�� Ys%� �B {Yst�� �Y� BAR��%sAj� I$R�$t{�$BtR B� sZ�8�t�
BZ� RkR��8 I�R{�$}�$Bt b$�Y s PsZj� 8BI�j BP �Y� 8st$PBjI wR�� R�{�$Bt n�E�nD� VR
�Y� iq7 {Z���t�jk {sttB� }�B{�RR PsZj� 8BI�jR� b� {YBBR� �B j$8$� BZ�R�j%�R �B s
RZAR�� BP BAR��%s�$BtR �Ys� ��sI$jk PZjhjjR �Y� }��{BtI$�$Bt PB� s}}jk$t� �Y�B��8
n b$�Y �Y� �$%�t 8BI�j�

]BtR$I�� �Y� RZAR�� BP BAR��%s�$BtR {BtR$R�$t� BP �Y� ABBR� }��RRZ�� R�tRB�
R$�tsj wb$�YBZ� $�R I��$%s�$%�D� �Y� 8sRR s$�4Bb R�tRB� R$�tsj� �Y� �t�$t� R}��I
R�tRB� R$�tsj stI �Y� PZ�j JZst�$�k $t`�{��I�

G$�Y �Y$R ��IZ{�I R�� BP BAR��%s�$BtR� BP {BZ�R�� b� {sttB� �-}�{� �B ��� sjj
�Y� {Bt4${�R sR b$�Y �Y� ��BZtI 8BI�j� p$%�t �Y� ��R}�{�$%� BAR��%sAj� I$R�$t{T
�$BtR stI �Y� �s���� I$R�$t{�$BtR PB� 	 sR I�R{�$A�I sAB%�� $� �s,�R V+=V sABZ�
1 8$tZ��R �B {B8}Z�� �Y� RBjZ�$Bt }s��$�$Bt 
wp, +NMZ, +0y�/D Bt �Y� 7* q����
V+=V I��$%�R �Y� PBjjBb$t� $tIZ{�I }s��$�$BtRU



dEE ]<V_qei M� ieVNTG!iN* V__Ny]Vqy!WU ze<y]Ne *yVpW!7y7

^au��%�%Cv zVkyV#MjOWV�j,\a��RRY�� 6�vRC�g!sz!6%�vul!6%�vul\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?+�gEg+H\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\wgEg+�g��+D\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?g��+�gLE+H\]h

^zulY� zVM>j,\wgLE+�yW5D\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh

^au��%�%Cv zVkyV#MjOWV�j,\6}��I 6�vRC�g!sz!6%�vul!6%�vul\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\w�yW5�3<�+D\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?3<�+�3E�+H\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\w3E�+�yW5D\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh

^au��%�%Cv zVkyV#MjOWV�j,\jv�%v�g!sz!yvb�|�%Cv!�uRR\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\w�yW5�g!xpD\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\?g!xp�g!ELH\]h

^]au��%�%Cvjl�9�v�h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\wg!EL�yW5D\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh

^au��%�%Cv zVkyV#MjOWV�j,\V%�QlCd 6�vRC�g!sz!6%�vul!6%�vul\h

^au��%�%Cvjl�9�v�h

^zulY� zVM>j,\w�yW5�pg!+H\]h

^zulY� zVM>j,\wpg!+�p�!xD\]h

^zulY� zVM>j,\?p�!x�<3!xH\]h

^zulY� zVM>j,\w<3!x�yW5D\]h

^]au��%�%Cvjl�9�v�h

^]au��%�%Cvh



M�x� ezVN=Vqy!W VW* *y7]=77y!W dE�

qYs� $R� V+=V I����8$t�R �Ys� $� $R Ztt�{�RRs�k �B I$R�$t�Z$RY A��b��t %sjZ�R
PB� }��RRZ�� �Ys� s�� �JZsj �B B� sAB%� d��( Y_s� stI �Ys� I$R�$t�Z$RY$t� %sjZ�R PB�
�Y� s$�4Bb $R tB� ZR�PZj� qY� js���� $R IZ� �B �Y� Ps{� �Ys� A�{sZR� �Y� I��$%s�$%�
BP �Y� }��RRZ�� R$�tsj stI �Y� q]z {B88stI s�� tB� BAR��%�I� �Y� s$�4Bb R$�tsj
{sttB� A� ZR�I �B I����8$t� �Y� s$�4Bb $t�B �Y� �t�$t�� V+=V sjRB BZ�}Z�R s
IB8s$t 8s}}$t� P�B8 �Y� ��sj tZ8A��R �B �Y� $tIZ{�I IB8s$t %sjZ�R �Ys� {st
$t �Z�t A� ZR�I PB� ��t��s�$t� �Y� {B���R}BtI$t� sAR��s{��I RkR��8 I�R{�$}�$Bt
stI PB� R$�tsj ��stRPB�8s�$Bt BP �Y� 8�sRZ��8�t�R�

M�;�; *$s�tBR�${ i�RZj�R

3B� �Y� Rs8� ��R� {sR� sR }��R�t��I $t R�{�$Bt M�n�1� �Y� R$�tsj ��stRPB�8s�$Bt
{B8}Bt�t� ��t��s��R d1 JZsj$�s�$%� BAR��%s�$Bt %�{�B�R s� 0d �B 0d1� =R$t� �Y�R�
BAR��%s�$BtR stI �Y� ��stRPB�8�I RkR��8 I�R{�$}�$Bt� �Y� is9:� �ZtT�$8� RkR��8
htIR s {Bt4${� PB� 0d1� {B���R}BtI$t� �B ��sj �$8� x�1( R�{BtIRU

\jv�%v�!C/� FYv|�%Cvp!C/� 6}��I 6�vRC�!C/� a��RRY�� 6�vRC�!C/�

�uv%QClI!C/i
qY� {Bt4${� $R �Y� Rs8� sR �Y� Bt� �Ys� YsR A��t PBZtI s� 011 PB� �Y� B�$�$tsj

8BI�j BP �Y� *qy� qY� {B8}Z�$t� �$8� ��JZ$��I PB� �Y� �ZtT�$8� RkR��8 $R d�M;
R�{BtIR sR {B8}s��I �B 1��� R�{BtIR PB� �Y� B�$�$tsj 8BI�j�

M�x e%sjZs�$Bt stI *$R{ZRR$Bt

qY� I�8BtR��s�B� I�R{�$A�I $t �Y$R {Ys}��� $jjZR��s��R �Y� P�sR$A$j$�k BP sZ�BT
8s��I JZsj$�s�$%� 8BI�j$t� $t �Y� sZ�B8B�$%� IB8s$t�  �R$I�R �Y� ��RZj�R PB�
�Y� I$s�tBR�${ R{�ts�$BR� sjRB �Y� bsk $t bY${Y �Y�k Ys%� A��t s{Y$�%�I $R $8}B�T
�st�� WB�� �Ys� �Y� I�%${� ZtI�� {BtR$I��s�$Bt� j$,� 8stk B�Y�� sZ�B8B�$%� RkRT
��8R� {B8}�$R�R R�stIs�I }YkR${sj {B8}Bt�t�R bYBR� A�Ys%$B� {st A� I�R{�$A�I
$t ���8R BP wI$&���t�$sjD �JZs�$BtR� AZ� sjRB �j�8�t�R j$,� �Y� �t�$t� PB� bY${Y tB
�$�B�BZR 8s�Y�8s�${sj 8BI�j �-$R�R� ]BtR�JZ�t�jk� �Y� A�Ys%$B� 8BI�jR BP �Y�
%s�$BZR }s��R s�� �s�Y�� Y����B��tBZR� �st�$t� P�B8 {Bt�$tZBZRT%sjZ�I %s�$sAj�R
PB� �Y� }YkR${sj }s�� �B I$R{���� {Bt��Bj R$�tsjR stI {Ys�s{���$R�${ j$t�R B� 8s}R
PB� {B8}Bt�t�R B� }s��R BP �Y� RkR��8 PB� bY${Y tB sj��A�s${ ��js�$BtRY$}R {st
A� I�%$R�I�

VR YsR A��t RYBbt� sZ�B8s��I IB8s$t sAR��s{�$Bt RZ}}B��R �Y� {B8}BR$�$Bt
stI R8BB�Y $t����s�$Bt BP RZ{Y $tI�}�tI�t�jk I�%�jB}�I� XYkA�$I" {B8}Bt�t�
8BI�jR� sR $� sjjBbR �Y� 8BI�j�� �B �-}��RR Y$R ,tBbj�I�� sABZ� �Y� }YkR${sj
A�Ys%$B� BP {B8}Bt�t�R BP �Y� RkR��8 b$�YBZ� A�$t� {B88$���I �B s R}�{$h{
sAR��s{�$Bt j�%�j� y� �YZR sjjBbR s I�ht�I bsk BP 8BI�j$t� �Ys� $R X$t{��8�t�sj"
$t �Y� R�tR� �Ys� sII$t� 8B�� {B8}j��� ,tBbj�I�� sABZ� �Y� A�Ys%$B� BP �Y�
{B8}Bt�t�R j�sIR �B 8B�� s{{Z�s�� ��RZj�R� yt {Bt��sR�� JZsj$�s�$%� 8BI�jR �Ys�
��jk Bt s h-�I sAR��s{�$Bt j�%�j PB� �Y� IB8s$tR BP %s�$sAj�R w����� R$�tRD BP��t
Ps{� s AZ$j�T$t j$8$� P�B8 bY${Y Bt sII$�$Btsj ,tBbj�I�� w����� sABZ� �Y� �st��
BP }s�s8����RD {st:� A� �-}jB$��I stk 8B���
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3�B8 �Y� }��R}�{�$%� BP �Y� }B��t�$sj ZR��R� 8BI�j$t� {B8}Bt�t�R stI RkR��8R
Ak `ZR� b�$�$t� IBbt �Y� �JZs�$BtR stI R}�{$Pk$t� �Y� {Ys�s{���$R�${R BP �Y� �sR,
Bt� $R sP��� s}}�s�R 8B�� ts�Z�sj �Yst Ys%$t� �B I�ht� JZsj$�s�$%� {BtR��s$t�R�
qY���PB��� b� s��Z� �Ys� V+=V 8s,�R �Y� }�B{�RR BP 8BI�j$t� PB� 8BI�jTAsR�I
}�BAj�8 RBj%$t� 8B�� s{{�}�sAj� �B �t�$t���R� j�RR ���B�T}�Bt�� stI 8B�� {BR�T
�&�{�$%� IZ� �B sZ�B8s�$t� R��}R �Ys� Z} �B tBb YsI �B A� IBt� Ak YstI wR��
sjRB �Y� I$R{ZRR$Bt $t {Ys}��� �D� !P {BZ�R�� Bt� YsR �B A� sbs�� �Ys� �Y�R�
{Bt{jZR$BtR Ys%� �B A� %sj$Is��I stI {Bth�8�I Ak PZ��Y�� R�ZI$�R�

qY� s}}�Bs{Y Ak WkA��� stI W$�jR�t w>WW�M� WkA��HD �B I$s�tBR$R BP j�s,s��R
stI B�Y�� PsZj�R $t sZ�B8B�$%� RkR��8R $R AsR�I Bt tZ8��${sj 8��YBIR� 3$�R� BP
sjj� $� ZtI��j$t�R �Ys� I$s�tBR$R BP j�s,R $t �Y� s$�T$t�s,� RkR��8 $R $tI��I st
$t����R�$t� s}}j${s�$Bt }�BAj�8�  �{sZR� �Y� RkR��8 �Y�k {BtR$I�� {B8}�$R�R
s �sRBj$t� w$��� R}s�,T$�t$�$BtD �t�$t� $tR��sI BP s I$�R�j �t�$t� stI $t{jZI�R
I$&���t� {B8}Bt�t�R RZ{Y sR s �Y�B��j�� �Y� I$s�tBR�${ ��RZj�R �Y�k ��}B�� s��
tB� I$��{�jk {B8}s�sAj� b$�Y BZ�R�

>WW�M� WkA��H ZR� �Y� A�Ys%$B� 8BI�jR b$�Y$t s I$s�tBR$R P�s8�bB�, �Ys� $R
AsR�I Bt �%sjZs�$t� ��R$IZsjR� ]B8}s��I �B �Y� {BtR$R��t{kTAsR�I s}}�Bs{Y �B
8BI�jTAsR�I I$s�tBR$R sR BZ�j$t�I $t {Ys}��� n� �Y��� $R tB �-}j${$� tB�$Bt BP �Y�
R��Z{�Z�� BP �Y� RkR��8� $tR��sI� $� $R $8}j${$�jk {BI�I b$�Y$t �Y� ��R$IZsjR� bY${Y
Ys%� �B A� I����8$t�I 8stZsjjk� V }�BAj�8 BP �Y$R s}}�Bs{Y $R �Ys� bY�t�%��
�Y� R��Z{�Z�� BP �Y� 8BI�j $R {Yst��I w����� A�{sZR� sII$�$Btsj {B8}Bt�t�R s��
sII�ID� �Y� ��R$IZsjR Ys%� �B A� I����8$t�I s�s$t Ak YstI�

qB }��PB�8 �Y$R R��}� YBb�%��� R��8R }s��${Zjs�jk I$^{Zj� PB� �Y� �k}� BP
RkR��8 {BtR$I���I $t �Y$R {Ys}���� WB�� �Ys� PB� �Y� *qy� b� {BZjI tB� I��$%�
$tIZ{�I I$R�$t{�$BtR Ak {BtR$I��$t� �Y� $t{B8}j��� {BtI$�$Bt BP �Y�B��8 1� qY�
$t���}���s�$Bt PB� �Y$R $R �Ys� $P b� bst� �B I����8$t� v AsR�I Bt �Y� R�tRB�
R$�tsjR sR �-���tsj ��R��${�$BtR v bY��Y�� Ajs{, R8B,� B{{Z�R B� tB�� b� Ys%�
�B {BtR$I�� �-���tsj ��R��${�$BtR �Ys� $t%Bj%� R�%��sj %s�$sAj�R s� Bt{�� <�t{��
�Y� RkR��8� �YBZ�Y $� {BtR$R�R BP s �s�Y�� R8sjj R�� BP {B8}Bt�t�R Btjk� A�s�R s
I$^{Zj� stsjk�${ ��IZtIst{k �Ys� �B�R A�kBtI �Y� R�}s�s��I �%sjZs�$Bt BP R�tRB�
R$�tsjR� qY$R 8s,�R �Y� I����8$ts�$Bt BP s}}�B}�$s�� ��R$IZsjR {B8}j${s��I� stI
$R }�BAsAjk �Y� 8s$t ��sRBt bYk �Y� {Z���t� BtTABs�I I$s�tBR�${R BP *qy {sttB�
I$s�tBR� �Y� PsZj�R �Ys� Ys%� A��t $tR�sjj�I $t �Y� I�8BtR��s�B� {s�� ytR��sI�
8BI�jTAsR�I ��sRBt$t� {BtR�$�Z��R �Y� PBZtIs�$Bt �B IB �Y$R RkR��8s�${sjjk stI
sZ�B8s�${sjjk�

WB�� sjRB �Ys� �-}js$t$t� �Y� ��RZj�R $t ���8R BP �Y� sttB�s�$BtR �$%�t $t
R�{�$Bt M�n�1 $R Btjk 8sI� }BRR$Aj� �Y�BZ�Y st s}}�Bs{Y �Ys� A��s,R IBbt �Y�
A�Ys%$B� BP �Y� RkR��8 $t�B A�Ys%$B� BP $tI$%$IZsj {B8}Bt�t�R� yt s R�tR�� �Y�
��RZj�R BP �sR,TI�}�tI�t� sAR��s{�$Bt {st A� %$�b�I sR }�B%$I$t� s XR�8st�${R"
PB� $tPB�8sj tB�$BtR RZ{Y sR XtB�8sj"� XjBb"� XR$�t$h{st�jk Y$�Y��"� ��{� �Ys�
Ys%� A��t ZR�I �B �-}js$t �Y� }YkR${sj A�Ys%$B� �Ys� j$�R A�Y$tI �s{Y BP �Y�
{Bt4${�R�

!�Y�� }BRR$Aj� s}}j${s�$BtR BP �sR,TI�}�tI�t� sZ�B8s��I JZsj$�s�$%� sAR��s{T
�$Bt �B �Y� *qy 8BI�j bBZjI $t%Bj%� �Y� I�ht$�$Bt BP Ps$jZ�� 8BI�R stI ��{B%��k
s{�$BtR� 3B� �-s8}j�� $P s Ps$jZ�� 8BI�j PB� �Y� 8st$PBjI {B8}Bt�t� bsR I�ht�I
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�Ys� I�R{�$A�R s j�s,s�� PsZj�� b� {BZjI R}�{$Pk s �s���� I$R�$t{�$Bt w$��� �Y��RYT
BjID PB� �Y� R$9� BP �Y� j�s,� V+=V {BZjI �Y�t A� ZR�I �B I��$%� s 8BI�j bYBR�
��stZjs�$�k $R RZ$��I PB� I$s�tBR$t� j�s,s��R BP s� j�sR� �Y$R R$9�� bY$j� t��j�{�$t�
R8sjj�� j�s,s��R�

3$tsjjk� st $8}B��st� s}}j${s�$Bt $R �B htI s ��stZjs�$�k BP �Y� 8BI�j �Ys� $R
�s$jB��I �B �Y� s%s$jsAj� ��{B%��k s{�$BtR BP �Y� {Bt��Bj Zt$�� yP b� YsI s j$R� BP �Y�
}BRR$Aj� ��{B%��k s{�$BtR �B���Y�� b$�Y �Y�$� R�%��$�k� s 8BI�j {BZjI A� I��$%�I
�Ys� YsR �Y� t�{�RRs�k ��stZjs�$�k PB� �Y� e]= $t B�I�� �B I�{$I� bY${Y ��{B%��k
s{�$Bt �B �s,�� V{�Zsjjk� s RZA��BZ} b$�Y$t �Y� z� * }�B`�{� YsR �-}��$8�t��I
b$�Y �Y� sZ�B8s��I R�j�{�$Bt BP ��{B%��k s{�$BtR AsR�I Bt s 8BI�j BP �Y� I$�R�j
$t`�{�$Bt RZARkR��8 w>]]pL��HD�
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qY$R R�{�$Bt }��R�t��I s 8BI�jTAsR�I RkR��8 �Ys� I$s�tBR�R }�BAj�8R ��js��I �B
$t{��sR�I {s�ABt �8$RR$BtR BP I$�R�j �t�$t�R� s }�BAj�8 BP R$�t$h{st� $8}B��st{�
b$�Y ��R}�{� �B �t%$�Bt8�t�sj $8}s{� stI {B8}j$st{� b$�Y j��sj ��JZ$��8�t�R�
qY� }�B�B�k}� ��stRPB�8R �Y� R�tRB� R$�tsjR �Ys� s�� s%s$jsAj� �B �Y� R�stIs�I
�j�{��Bt${ {Bt��Bj Zt$� �B s JZsj$�s�$%� j�%�j stI �-}jB$�R �Y�8 PB� I���{�$t� stI
jB{sj$9$t� PsZj�R AsR�I Bt s 8BI�j BP �Y� RkR��8� y� YsR A��t �%sjZs��I Bt s zBj%B
I�8BtR��s�B� %�Y${j� b$�Y s tZ8A�� BP AZ$j�T$t PsZj�R�

qY� }�B�B�k}� $jjZR��s��R �Y� P�sR$A$j$�k stI �Y� A�t�h�R BP sZ�B8s��I JZsj$�sT
�$%� sAR��s{�$Bt $t �Y� sZ�B8B�$%� IB8s$t� y� {st }�B%$I� s AsR$R PB� s RkR��8s�${
stI {BR�T�&�{�$%� s}}�Bs{Y �B {��s�$t� I$s�tBR�${R PB� {s� RZARkR��8R� stI YsR
�Y� }B��t�$sj �B $8}�B%� �Y� JZsj$�k BP I$s�tBR�${R Ak YstIj$t� PsZj� R$�Zs�$BtR
�Ys� s�� tB� {B%���I Ak {Z���t� R�s��TBPT�Y�Ts�� BtTABs�I I$s�tBR�${R� V� �Y�
Rs8� �$8�� �Y� BZ�{B8�R ��}��R�t� s 8s`B� R��} $t �Y� ��stRP�� BP 8BI�jTAsR�I
��sRBt$t� ��{Yt$JZ�R �B �Y� sZ�B8B�$%� $tIZR��k�
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qY$R �Y�R$R I�sjR b$�Y �Y� ��t��sj stI $8}B��st� JZ�R�$BtU GYs� �B $t{jZI� $t s
A�Ys%$B� 8BI�j� stI bYs� �B j�s%� BZ�2 qY$R JZ�R�$Bt {BtR�$�Z��R s {B�� }�BAj�8
BP 8BI�j$t� }YkR${sj RkR��8R� stI $� $R BP }s��${Zjs� $t����R� YBb stRb��R �B �Y$R
}�BAj�8 {st A� }�B%$I�I sZ�B8s�${sjjk�

qB �Y$R �tI� b� $t%�R�$�s��I s 8B�� R}�{$h{ RZA}�BAj�8U GYs� I$R�$t{�$BtR
Ys%� �B A� $t{jZI�I $t �Y� IB8s$tR BP %s�$sAj�R BP s A�Ys%$B� 8BI�j� stI bYs�
I$R�$t{�$BtR {st A� sAR��s{��I sbsk b$�YBZ� s&�{�$t� �Y� ��RZj� Bt� $R $t����R��I
$t2 qY$R JZ�R�$Bt $R �JZsj �B htI$t� JZsj$�s�$%� %sjZ�R PB� �Y� IB8s$tR BP %s�$sAj�R
$t s 8BI�j �Ys� s�� sI�JZs�� PB� s R}�{$h{ }�BAj�8TRBj%$t� �sR,�

<�t{�� $t s h�R� }s��� b� }�B%$I�I st �-}j${$� tB�$Bt BP �sR,TI�}�tI�t{k $t
B�I�� �B ��sRBt I$��{�jk sABZ� RZ{Y sR}�{�R sR BAR��%sAj� stI I�R$��I I$R�$t{�$BtR�
t�{�RRs�k I$R�$t{�$BtR� stI Ztt�{�RRs�k I$R�$t{�$BtR $t s 8BI�j� qY� sA$j$�k �B
�-}j${$�jk ��sRBt sABZ� �sR,TI�}�tI�t{k {BtR�$�Z��R �Y� }����JZ$R$�� �B sZ�B8s�$T
{sjjk htI$t� JZsj$�s�$%� sAR��s{�$BtR BP s 8BI�j� qY� }�BAj�8 {BZjI A� PB�8sj$9�I
sR htI$t� RBT{sjj�I $tIZ{�I I$R�$t{�$BtR b$�Y$t �Y� IB8s$tR BP %s�$sAj�R �Ys� s��
AB�Y t�{�RRs�k stI RZ^{$�t�� �$%�t s RkR��8 I�R{�$}�$Bt {B8}BR�I P�B8 s j$A�s�k�
s ��stZjs�$�k BP }BRR$Aj� BAR��%s�$BtR� stI s ��stZjs�$�k BP �Y� I�R$��I ��RZj�R� G�
}��R�t��I PZtIs8�t�sj ��RZj�R ���s�I$t� RBjZ�$BtR �B �sR,TI�}�tI�t� JZsj$�s�$%�
sAR��s{�$Bt� stI $I�t�$h�I ��js�$BtRY$}R A��b��t JZsj$�s�$%� ��sRBt$t� stI {BtT
R��s$t� Rs�$RPs{�$Bt ��{Yt$JZ�R PB� R��Z{�Z�$t� }�BAj�8R stI {B8}s{�jk I�R{�$A$t�
�Y�$� RBjZ�$BtR�

qY� 8��YBIR I�%$R�I PB� {B8}Z�$t� JZsj$�s�$%� IB8s$t sAR��s{�$BtR s�� AsR�I
Bt �Y� 7* q��� sR st $8}j${$�� Y$��s�{Y${sj ��}��R�t�s�$Bt BP �Y� }BRR$Aj� A�Ys%T
$B�R� bY${Y sjjBbR �B �-}jB$� �Y� R}�{$h{ R��Z{�Z�� BP s I�%${� 8BI�j $t B�I�� �B
s%B$I {B8A$ts�B�$sj �-}jBR$Bt� qYZR� �Y� {B8}Z�s�$Btsj {B8}j�-$�k BP I��$%$t�
$tIZ{�I I$R�$t{�$BtR {BZjI A� ABZtI �B R��Z{�Z�sj }�B}���$�R BP �Y� RkR��8 I�T
R{�$}�$Bt� qY� ��RZj�$t� 8��YBIR Ys%� A��t $8}j�8�t��I $t s }�B�B�k}${ RkR��8
{sjj�I V+=V wVZ�B8s��I +Zsj$�s�$%� VAR��s{�$BtD� V+=V:R RBP�bs�� {B8}BT
t�t�R AZ$jI Bt st �-$R�$t� 8BI�jTAsR�I ��sRBt$t� P�s8�bB�, �Ys� sjjBbR �B I�ht�
IB8s$tR� {BtR��s$t� �k}�R stI I�%${� R��Z{�Z��R PB� {B8}BR$t� RkR��8 I�R{�$}T
�$BtR stI �B ZR� �Y�8 PB� }��PB�8$t� A�Ys%$B� }��I${�$Bt stI I$s�tBR$R� V+=V
sZ�B8s��R �Y� ��stRPB�8s�$Bt BP 8BI�jR �B s j�%�j BP sAR��s{�$Bt sI�JZs�� PB�

d�d
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s R}�{$h{ R��Z{�Z�� stI �sR,� 8Z{Y j$,� st �t�$t���:R sA$j$�k �B {B8� Z} b$�Y s
RZ$�sAj� ��}��R�t�s�$Bt bY�t Ps{�I b$�Y s {���s$t }�BAj�8� qYZR� V+=V RZ}T
}B��R R�%��sj �sR,R $t �Y� {Bt��-� BP 8BI�jTAsR�I }�BAj�8 RBj%$t� �Ys� Z} �B tBb
�RR�t�$sjjk YsI �B A� {s��$�I BZ� 8stZsjjk�

yt s R�{BtI }s��� b� $jjZR��s��I �Y$R ZR$t� �-s8}j�R �s,�t P�B8 �Y� sZ�B8B�$%�
IB8s$t� !t� }�$t{$}j�I s}}j${s�$Bt $R �B �Z�t ��sjT%sjZ�I 8BI�jR� sR {B88Btjk
ZR�I $t $tIZR��k� $t�B JZsj$�s�$%� 8BI�jR �B 8s,� �Y�8 s{{�RR$Aj� �B 8BI�jTAsR�I
��sRBt$t� 8��YBIR� VR s 8s`B� ��RZj�� s }�B�B�k}� BP s 8BI�jTAsR�I BtTABs�I
I$s�tBR$R RkR��8 PB� s }sRR�t��� %�Y${j� YsR A��t }��R�t��I� qY� }�B�B�k}� $R
RYBbt �B }�B%$I� ZR�PZj ��RZj�R PB� s tZ8A�� BP �8$RR$BtT��js��I Ps$jZ�� R{�ts�$BR
�Ys� b��� $8}j�8�t��I Bt s zBj%B I�8BtR��s�B� {s�� qY$R I�8BtR��s��R �Ys�
V+=V {st ���s�jk �tYst{� �Y� sA$j$�k �B ZR� s A�Ys%$B� 8BI�j BP st �t�$t����I
I�%${� sR s {B88Bt AsR$R �B sZ�B8s�${sjjk RZ}}B�� I$&���t� �sR,R sjBt� $�R j$P�
{k{j��

��d i�js��I GB�,

V}}�Bs{Y�R �Ys� s�� ��js��I �B R}�{$h{ sR}�{�R BP BZ� bB�, Ys%� A��t I�R{�$A�I
$t �Y� I$R{ZRR$Bt R�{�$BtR BP ��R}�{�$%� {Ys}���R� yt �Y$R R�{�$Bt� b� Y$�Yj$�Y�
I$&���t{�R �B �-$R�$t� bB�, �Ys� �8���� P�B8 s A�BsI��� {Bt{�}�Zsj }��R}�{�$%��

7$t{� JZsj$�s�$%� 8BI�j$t� $R $8}B��st� P�B8 st s}}j${s�$Bt }B$t� BP %$�b�
s {BtR$I��sAj� s8BZt� BP j$���s�Z�� I�sjR b$�Y �Y$R �B}${ wR�� >GI��(� 37�1H
stI R�{�$Bt ;�x $t {Ys}��� ;D� <Bb�%��� sZ�B8s�$t� JZsj$�s�$%� 8BI�j$t� �$R�R
8stk R{$�t�$h{ {Ysjj�t��R� stI �Y��� Ys�Ijk �-$R� stk RBP�bs�� RkR��8R �Ys� {st
A� ��sI$jk ZR�I $t �Y� {Bt��-� BP s}}j${s�$Bt }�BAj�8R� i�R�s�{Y Bt sZ�B8s��I
8BI�j$t� YsR }�$8s�$jk PB{ZR�I Bt �Y� JZ�R�$Bt BP YBb �B {B8}BR� s 8BI�j P�B8
s R�� BP 8BI�j P�s�8�t�R� stI YBb �B I�{$I� bY${Y 8BI�j P�s�8�t�R Ys%� �B A�
$t{jZI�I $t �Y� 8BI�j�

Wsks, w>Wsk�xH� R�� sjRB R�{�$Bt ;�x�1D I�sjR b$�Y �Y� }�BAj�8 BP sZ�B8s�$T
{sjjk {B8}BR$t� st sI�JZs�� 8BI�j BP s I�%${� Ak R�j�{�$t� s}}�B}�$s�� 8BI�j
P�s�8�t�R P�B8 s j$A�s�k� qY� R}�{$h{ }�BAj�8TRBj%$t� �sR, }Z�RZ�I $R �B BA�s$t
}s�R$8Bt$BZR {sZRsj �-}jsts�$BtR BP I�%${� A�Ys%$B�� bY${Y {st A� PB�8Zjs��I
sR s ZR�� JZ��k sABZ� �Y� $t���s{�$Bt BP {���s$t %s�$sAj�R $t �Y� 8BI�j� qY�
8BI�j R�j�{�$Bt sj�B�$�Y8 I�%$R�I $t >Wsk�xH �tRZ��R �Ys� s {sZRsj �-}jsts�$Bt
{st R�$jj A� I��$%�I P�B8 �Y� ��RZj�$t� 8BI�j� $��� �Y� 8BI�j $R RZ$�sAj� PB� �Y�
}Z�RZ�I �sR,� bY$j� $� {sttB� A� �Zs�st���I �Ys� �Y� BA�s$t�I 8BI�j $tI��I
j�sIR �B s 8BR� }s�R$8Bt$BZR {sZRsj �-}jsts�$Bt� $��� �Y� 8BI�j $R tB� t�{�RRs�$jk
XB}�$8sj" b$�Y ��R}�{� �B �Y� }Z�RZ�I �sR,� Wsks, I�sjR b$�Y 8BI�j P�s�8�t�R
PB�8Zjs��I $t ���8R BP wI$&���t�$sjD �JZs�$BtR B%�� �Y� IB8s$t BP ��sj tZ8A��R�
stI $R tB� {Bt{��t�I b$�Y IB8s$t sAR��s{�$Bt� yt Ps{�� IB8s$t sAR��s{�$Bt IB�R
tB� {B8A$t� $t s R��s$�Y�PB�bs�I bsk b$�Y �Y� ZtI��jk$t� ��{Yt$JZ� {sjj�I {sZRsj
B�I��$t�� A�{sZR� IZ� �B �Y� $t%Bj%�I s8A$�Z$�$�R� {sZRsj B�I��$t� b$jj tB� bB�,
$t st stsjB�BZR 8stt�� PB� JZsj$�s�$%� {BtR��s$t�R� Wsks, sRRZ8�R �Ys� 8BI�j
P�s�8�t�R �Ys� {st A� {B8A$t�I �B {s}�Z�� �Y� �RR�t�$sj sR}�{�R BP A�Ys%$B� s��
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��sI$jk s%s$jsAj� $t s j$A�s�k� yt {Bt��sR�� BZ� 8��YBI ��stRPB�8R 8BI�j P�s�T
8�t�R� Y�t{� �Y� R�s�{Y R}s{� $R I$&���t�� {BtR$R�$t� BP }BRR$Aj� ��stRPB�8s�$BtR
BP 8BI�j P�s�8�t�R $tR��sI BP }BRR$Aj� R�j�{�$BtR BP 8BI�j P�s�8�t�R� V PZ��Y��
I$&���t{� $R �Ys� �Y� tB�$Bt BP �Y� �sR, }Z�RZ�I $t >Wsk�xH $R BP j$8$��I ZR� ��T
�s�I$t� �Y� s$8 �B RZ}}B�� AsR${ }�BAj�8TRBj%$t� �sR,R BP A�Ys%$B� }��I${�$Bt
stI I$s�tBR$R �Ys� s�� }Z�RZ�I $t �Y$R �Y�R$R� qY� PZtIs8�t�sj ��sRBt $R �Ys�
$t >Wsk�xH� �Y� ��RZj�$t� 8BI�j tB� t�{�RRs�$jk {B%��R �Y� Rs8� }YkR${sj A�Ys%T
$B�R sR �Y� AsR� 8BI�j� $��� $� $R st s}}�B-$8s�$Bt �s�Y�� �Yst st sAR��s{�$Bt�
yt {Bt��sR�� V+=V:R IB8s$t sAR��s{�$BtR s�� RBZtI sAR��s{�$BtR� �Zs�st���$t�
�Ys� �Y� ��RZj� {B%��R �Y� Rs8� }YkR${sj R$�Zs�$BtR sR �Y� AsR� 8BI�j� qY$R �Z�tR
BZ� �B A� st $8}B��st� }��{BtI$�$Bt PB� }�BAj�8 RBj%$t� AsR�I Bt �Y� 8BI�j�

N$,� V+=V� G$jj$s8R: �yWy�V RkR��8 w>G$j�dH� R�� R�{�$Bt ;�x�xD sjRB {s}T
�Z��R �Y� $I�s BP BA�s$t$t� v R�s��$t� P�B8 s AsR� 8BI�j v B}�$8sj $tPB�8s�$Bt
b$�Y ��R}�{� �B s �s�����I j�%�j BP I$R�$t{�$BtR� yt �yWy�V� �Y� �s�����I I$RT
�$t{�$BtR s�� AZ$j�T$t stI {B���R}BtI �B �Y� R$�tR BP �Y� %s�$sAj�R� bY���sR �Y�
AsR� 8BI�j $R sRRZ8�I �B A� ��sjT%sjZ�I� <Bb�%��� �Y��� $R tB tB�$Bt �Ys� bBZjI
{B���R}BtI �B BAR��%sAj� ��stZjs�$�k� qY� {B�� BP �yWy�V $R s R�� BP Rk8ABj${
��stRPB�8s�$Bt �Zj�R �Ys� sjjBb �B R$8}j$Pk stI Ps{�B�$9� sj��A�s${ �-}��RR$BtR
{B8}BR�I BP ��sjR stI s IB8s$t sAR��s{�$Bt B}��s�B� PB� R$�tR� RZ{Y �Ys� �Y�
$tPB�8s�$Bt sABZ� �Y� R$�t BP �Y� ��RZj� b$jj A� }��R��%�I sR Ps� sR }BRR$Aj��
�yWy�V {st A� �Zt AB�Y $t st $t{B8}j��� 8BI� bY��� {B8}j���t�RR BP �Y� ��T
RZj�R $R ��sI�I PB� PsR���� jB{sj I�IZ{�$BtR� stI s {B8}j��� 8BI� bY${Y {B8�R s�
�Y� �-}�tR� BP }B��t�$sjjk ��t��s�$t� $t��s{�sAjk js��� $t���8�I$s�� �-}��RR$BtR�
=tj$,� �yWy�V� �Y� s}}�Bs{Y b� }��R�t��I $R tB� j$8$��I �B s h-�I ��stZjs�$�k
BP �Y� ��RZj�R {B���R}BtI$t� �B R$�t sAR��s{�$Bt� AZ� $tR��sI sjjBbR �B R}�{$Pk
�s���� I$R�$t{�$BtR $t st s�A$��s�k stI �-}j${$� bsk� V+=V $R sjRB 8B�� ��t��sj
sR $� $R tB� ��R��${��I �B sj��A�s${ {BtR��s$t�R RZ{Y sR sII$�$Bt B� 8Zj�$}j${s�$Bt�
e���� $t R�{�$Bt M�1�d� s {BtR��s$t� I�R{�$A$t� �Y� 8�{Yst${sj A�Ys%$B� BP s I$�R�j
�t�$t� bsR I�R{�$A�I sR s {Ys�s{���$R�${ 8s}� !t �Y� B�Y�� YstI� I��$%$t� $tT
IZ{�I I$R�$t{�$BtR b$�Y V+=V ��JZ$��R s ht$�� AsR� ��stZjs�$�k �B R�s�� P�B8� stI
{sttB� �-}jB$� sj��A�s${ ��js�$BtRY$}R �Ys� bBZjI RB8��$8�R sjjBb �B I�sb XBA%$T
BZR" ��RZj�R� RZ{Y sR PB� �JZsj$�k� ]B8}s��I �B �yWy�V� JZsj$�s�$%� sAR��s{�$Bt
BP ��sjT%sjZ�I 8BI�jR b$�Y V+=V 8B�� B� j�RR s8BZt�R �B s XA�Z��TPB�{�" s}T
}�Bs{Y BP h�R� ��t��s�$t� ht$�� {BtR��s$t� �k}�R� ���s�Ij�RR BP }BRR$Aj� Rk8ABj${
R$8}j$h{s�$BtR� stI �Y�t I$R{s�I$t� stk I$R�$t{�$BtR �Ys� �Z�t BZ� Ztt�{�RRs�k�

+7y� w>�Z$�;H� R�� sjRB R�{�$Bt ;�n�1D $R s RkR��8 PB� }��PB�8$t� JZsj$�s�$%�
R$8Zjs�$Bt BP I�%${� A�Ys%$B� B%�� �$8�� AsR�I Bt w$t{B8}j���D $tPB�8s�$Bt sABZ�
$t$�$sj 8s�t$�ZI�R stI I$��{�$BtR BP �Y� %s�$sAj�R $t s I�%${� 8BI�j {B8}BR�I BP
JZsj$�s�$%� I$&���t�$sj �JZs�$BtR w+*eRD� +7y� $t{B�}B�s��R 8��YBIR PB� ��T
ht$t� �Y� IB8s$tR BP %s�$sAj�R� $��� I��$%$t� t�b jstI8s�,R stI {B���R}BtI$t�
%sjZ�R� IZ�$t� R$8Zjs�$Bt� <Bb�%��� �-{�}� PB� R$�tR� �Y� 8s}}$t� BP �Y� JZsj$T
�s�$%� %sjZ�R �B �Y�$� AsR� IB8s$t ��8s$tR Zt,tBbt� ytR��sI� Btjk $tPB�8s�$Bt
Bt �Y�$� B�I$tsj ��js�$BtRY$} $R }�B%$I�I� bY${Y $R JZ$�� b�s, stI PB� $tR�st{�
tB� RZ^{$�t� �B R$8}j$Pk �Y� {BtR��s$t�R BP �Y� A�Ys%$B� 8BI�j B� �B sAR��s{�
��sjT%sjZ�I 8�sRZ��8�t�R sR $t V+=V� +1 stI +n w>�Z$�;�  ��1HD s�� �-��tT
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R$BtR BP +7y� �Ys� sII��RR�R �Y�R� RYB��{B8$t�R stI sjjBb �B }��PB�8 RBT{sjj�I
R�8$TJZst�$�s�$%� ��sRBt$t�� qY� $I�s $R �B I��$%� P�B8 �Y� +*eR stI JZsj$�s�$%�
A�Ys%$B�R ��t��s��I Ak +7y� sj��A�s${ {BtR��s$t�R �Ys� $t%Bj%� �Y� jstI8s�,R
sR %s�$sAj�R� qY� ��RZj�$t� ]7_ {st �Y�t A� RBj%�I ZR$t� $t���%sj }�B}s�s�$Bt
�B I��$%� tZ8��${ ABZtIR Bt �Y� jstI8s�, %sjZ�R� <Bb�%��� �Y� ��{Yt$JZ�R s��
$t��$tR${ �B �Y� R}�{$h{ {Bt��-� BP R$8Zjs�$t� A�Ys%$B� B%�� �$8�� VtB�Y�� $8T
}B��st� I$&���t{� �B BZ� bB�, $R �Ys�� sR tB��I sAB%�� V+=V sjjBbR �B }�B{�RR
s�A$��s�k ��js�$BtR� stI $R tB� j$8$��I �B }��TI�ht�I sj��A�s${ {BtR��s$t� �k}�R B�
8BtB�Bt${ PZt{�$BtR �Ys� {st A� ��}��R�t��I sR +*eR�

qY� �Y�R$R sjRB ��%�sj�I $t����R�$t� ��js�$BtRY$}R A��b��t JZsj$�s�$%� ��sT
RBt$t� stI sAR��s{�$Bt ��{Yt$JZ�R B�$�$ts�$t� $t {BtR��s$t� Rs�$RPs{�$Bt� tB�sAjk
3��ZI��:R bB�, Bt $t���{Yst��sA$j$�k wR�� >3���d� 37�x� G3��H stI R�{�$Bt ;�E�dD�
G�$��j stI 3sj�$t�R w>G3��HD stsjk9� �Y� �Y�B���${sj j$8$�R BP $t���{Yst��sA$jT
$�k $t {BtR��s$t� Rs�$RPs{�$Bt }�BAj�8R� qY� $t�Z$�$Bt $R �Ys� �Y� js���� �Y� R��
BP }BRR$Aj� RBjZ�$BtR �B s }�BAj�8 $R� �Y� js���� RYBZjI A� �Y� j$,�j$YBBI PB� $tT
���{Yst��sA$j$�k �B B{{Z�� V{{B�I$t�jk� s {B8A$ts�B�$sj $t{��sR� $t �Y� tZ8A��
BP �Z}j�R BP s ��js�$Bt RYBZjI A� {B8}�tRs��I PB� Ak $t{��sR$t� }BRR$A$j$�$�R �B
��}��R�t� �Y�R� �Z}j�R 8B�� {B8}s{�jk� G�$��j stI 3sj�$t�R }�B%$I� �Y�B���${sj
PBZtIs�$BtR PB� �Y$R $t�Z$�$Bt Ak 8�stR BP �Y� �Y�B�k BP ���B�T{B���{�$t� {BI�R� stI
�$%� s ABZtI PB� �Y� tZ8A�� BP RBjZ�$BtR BP s ]7_ �Ys� {st �-$R� b$�YBZ� A�$t�
$t���{Yst��sAj�� 7$t{� $t���{Yst��sA$j$�k {B���R}BtIR �B s R}�{$sj {sR� BP $tIZ{�I
I$R�$t{�$BtR PB� I$s�tBR$R wR�{�$Bt x�ED� $� PBjjBbR �Ys� �Y� ��JZ$��I ��stZjs�$�k BP
s 8BI�j ZR�I PB� I$s�tBR$R ��tIR �B I�{��sR� b$�Y �Y� tZ8A�� BP �Z}j�R �Ys� �Y�
8BI�j ��js�$Bt }��8$�R� <Bb�%��� �Y� stsjkR$R $t >G3��H �8sts��R P�B8 �stIB8
{BtR��s$t� Rs�$RPs{�$Bt }�BAj�8R stI IB�R tB� �s,� $t�B s{{BZt� �Y� R}�{$h�k BP
8BI�j ��js�$BtR I�R{�$A$t� }YkR${sj I�%${�R�

��1 ]Bt{jZR$BtR

��1�d V{Y$�%�8�t�R P�B8 s 7{$�t�$h{ _B$t� BP z$�b

+Zsj$�s�$%� ��sRBt$t� $R st s{�$%� s��s BP ��R�s�{Y� _�B}j� bYB s�� j�RR Ps8$j$s�
b$�Y �Y� h�jI RB8��$8�R htI $� I$^{Zj� �B $I�t�$Pk s {B88Bt X�Y��sI" sR �Y���
s�� 8stk I$&���t� I$��{�$BtR }Z�RZ�I w>GI��(HD� !t� ��sRBt PB� �Y$R $R �Ys� �Y�
tB�$Bt BP JZsj$�s�$%� %sjZ�R stI JZsj$�s�$%� 8BI�jR $R $tR�}s�sAjk ��js��I �B �Y�
�sR, �B A� RBj%�I� VR BZ� hR� {Bt��$AZ�$Bt� �Y� tB�$Bt BP s JZsj$�s�$%� sAR��s{�$Bt
}�BAj�8 w+V_D {s}�Z��R �Y� �RR�t{� BP �sR,TI�}�tI�t� JZsj$�s�$%� sAR��s{�$Bt
b$�Y$t s {B88Bt ��js�$Btsj P�s8�bB�,� PB�8sj$9$t� �Y� }�BAj�8 stI 8s,$t� $�
s8�tsAj� �B PZ��Y�� �Y�B���${sj stsjkR$R� !Z� R�{BtI {Bt��$AZ�$Bt $R �B I��$%��
AsR�I Bt �Y$R PB�8sj$9s�$Bt� s h�R�T}�$t{$}j�R RBjZ�$Bt �B �sR,TI�}�tI�t� JZsj$T
�s�$%� 8BI�j sAR��s{�$Bt $t �Y� PB�8 BP $tIZ{�I I$R�$t{�$BtR stI �B {Ys�s{���$9�
%s�$BZR $t����R�$t� }�B}���$�R BP $tIZ{�I I$R�$t{�$BtR� qY$�I� sj�B�$�Y8R stI Is�s
R��Z{�Z��R Ys%� A��t I�%$R�I �Ys� {st A� ZR�I sR s AsR$R PB� �^{$�t� {B8}Z�s�$Bt
BP RBjZ�$BtR �B �Y� }�BAj�8 Bt s {B8}Z����  sR�I Bt �Y$R� b� b��� htsjjk sAj� �B
$I�t�$Pk }�$t{$}j�I s}}j${s�$BtR BP sZ�B8s��I JZsj$�s�$%� sAR��s{�$Bt� RZ{Y sR I�T
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�$%$t� RZ$�sAj� I$R�$t{�$BtR PB� 8BI�jTAsR�I I$s�tBR$R� !%��sjj� b� Ys%� }�B%$I�I
s {Bt��$AZ�$Bt �B I��$%$t� s jB�${Tj�%�j I�R{�$}�$Bt BP s }�BAj�8 P�B8 s }YkR${sj
j�%�j $t s RkR��8s�${ bsk� bY${Y $t >Gsj��H YsR A��t $I�t�$h�I sR Bt� BP �Y� 8s$t
{Ysjj�t��R $t Vy ��R�s�{Y�

��1�1 V{Y$�%�8�t�R P�B8 st V}}j${s�$Bt _B$t� BP z$�b

qY� $t{��sR$t� {B8}j�-$�k BP �t�$t����I I�%${�R� }s��${Zjs�jk v AZ� tB� �-{jZT
R$%�jk v $t �Y� IB8s$t BP sZ�B8B�$%� RkR��8R� j�sIR �B st $t{��sR�I I�8stI
PB� {B8}Z���TRZ}}B���I A�Ys%$B� }��I${�$Bt� I$s�tBR$R� stI ��R�$t�� p$%�t �Y�
$t{��sR$t� 8s�Z�$�k stI R{sj� BP 8BI�jTAsR�I RkR��8R s}}j${s�$BtR� �Y� JZ�R�$Bt
BP YBb �B ��TZR� 8BI�j P�s�8�t�R stI �B {B8}BR� 8BI�jR P�B8 ��t��${ j$A�s�$�R
$R BP ��Bb$t� $tIZR��$sj $t����R��

yt st $I�sj bB�, }�B{�RR� st �t�$t��� bBZjI A� sAj� �B R}�{$Pk s w��sjT%sjZ�ID
��BZtI A�Ys%$B� 8BI�j� }�B%$I� $tPB�8s�$Bt sABZ� �Y� �BsjR stI {BtI$�$BtR BP
�Y� }Z�RZ�I �sR,� stI j�� st sI�JZs�� 8BI�j A� ��t��s��I sZ�B8s�${sjjk AsR�I
Bt �Y$R ,tBbj�I��� V+=V ��}��R�t�R s R��} �Bbs�IR �Y$R $I�sj� y� $8}j�8�t�R
8��YBIR �Ys� �tsAj� �B sZ�B8s�${sjjk ��stRPB�8 s A�Ys%$B� 8BI�j �B s ��stZjs�T
$�k sI�JZs�� PB� �Y� �sR, s� YstI� �YZR RZ}}B��$t� �Y� ��TZR� BP ,tBbj�I�� sjBt�
%s�$BZR �sR,R� <�t{�� V+=V {st A� R��t sR s {Bt��$AZ�$Bt �B A�$I�$t� �Y� �s} A�T
�b��t s ��sI$�$Btsj �t�$t���:R bsk BP �Y$t,$t� wbY${Y $R 8BR�jk B�$�t��I �Bbs�IR
JZst�$�s�$%� 8��YBIRD� stI Vy ��{Yt$JZ�R wbY${Y Ys%� }Z� PB��Y JZsj$�s�$%� sAT
R��s{�$BtD� s }�BAj�8 �Ys� YsR A��t $I�t�$h�I sR Bt� BP �Y� 8s`B� �BsIAjB{,R �B
s 8B�� b$I�TR}��sI $tIZR��$sj s}}j${s�$Bt BP 8BI�jTAsR�I ��sRBt$t� 8��YBIR�

V h�R� s}}j${s�$Bt $t �Y$R I$��{�$Bt YsR A��t I�8BtR��s��I $t {Ys}��� M� bY���
�Y� BZ�}Z� BP V+=V bsR �Y� AsR$R PB� s }�B�B�k}� BP s 8BI�jTAsR�I I$s�tBR$R
RkR��8 �Ys� �ZtR BtTABs�I s ��sj }sRR�t��� %�Y${j� b$�Y AZ$j�T$t PsZj�R� qY$R
I�8BtR��s�B� }�B%$I�I ZR�PZj I$s�tBR�${ ��RZj�R PB� s R�� BP Ps$jZ�� R{�ts�$BR stI
�-}jB$��I �Y� I�%$R�I 8��YBIR $t �bB ��R}�{�RU JZsj$�s�$%� sAR��s{�$Bt BP �Y�
8BI�j ��IZ{�I �Y� {B8}j�-$�k BP ��sRBt$t� b$�Y �Y� 8BI�j� bY$j� JZsj$�s�$%�
sAR��s{�$Bt BP �Y� s%s$jsAj� BAR��%s�$BtR ��IZ{�I �Y� tZ8A�� BP }B$t�R $t �$8� s�
bY${Y �Y$R ��sRBt$t� YsI �B A� $t$�$s��I s� sjj� qY�R� ��RZj�R s�� $tR��Z8�t�sj �B
8��� �Y� R��$t��t� �ZtT�$8� stI R}s{� ��JZ$��8�t�R BP BtTABs�I I$s�tBR$R�

V+=V �YZR }�B%$I�R s h�R� s}}�Bs{Y PB� RkR��8s�${sjjk {s}�Z�$t� stI �-T
}jB$�$t� �Y� $t�����js�$BtRY$}R A��b��t �Y� ��stZjs�$�k BP s A�Ys%$B� 8BI�j stI
�Y� I$R�$t{�$BtR �Ys� s�� s%s$jsAj� B� ��JZ$��I PB� �Y� }s��${Zjs� �sR, �Ys� t��IR
�B A� RBj%�I�

��n 3Z�Z�� GB�,

��n�d *$��{�$BtR PB� 7{$�t�$h{ GB�,

y� YsR A��t 8�t�$Bt�I $t R�{�$Bt ��d �Ys� V+=V YsR tB tB�$Bt BP sj��A�s${ ��jsT
�$BtRY$}R� AZ� $tR��sI ���s�R stk A�Ys%$B�sj $tPB�8s�$Bt sR s ��js�$Bt B%�� RB8�
wht$��D IB8s$t� !t �Y� Bt� YstI� �Y$R {s}�Z��R �Y� 8BR� ��t��sj {sR� stI sjjBbR
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�B �-}jB$� ,tBbj�I�� �Ys� �B�R A�kBtI }��TI�ht�I sj��A�s${ {BtR��s$t� �k}�R RZ{Y
sR sII$�$Bt B� 8Zj�$}j${s�$Bt� !t �Y� B�Y�� YstI� $� I�}�$%�R V+=V P�B8 �-}jB$�T
$t� sj��A�s${ ��js�$BtRY$}R �Ys� bBZjI RB8��$8�R sjjBb �B I�sb XBA%$BZR" ��RZj�R
bY${Y YBjI $tI�}�tI�t�jk P�B8 �Y� ��stZjs�$�k BP �Y� $t%Bj%�I IB8s$tR� <�t{��
st $t����R�$t� I$��{�$Bt bBZjI A� �B {B8A$t� V+=V b$�Y RB8� PB�8 BP sj��A�s${
��sRBt$t�� ���� $t �Y� R�tR� �Ys� Btjk s� s }B$t� bY��� �Y� 8st$}Zjs�$Bt BP sjT
��A�s${ �-}��RR$BtR A�{B8�R �BB {B8}j�-� sAR��s{�$Bt �B ht$�� ��js�$BtR {B8�R
$t�B �&�{�� ]Z���t�jk� �Y� s}}�Bs{Y�R }Z�RZ�I $t �yWy�V stI V+=V 8$�Y�
A� ���s�I�I sR �bB �-���8�R $t s R}�{��Z8 BP }BRR$Aj� R��s���$�R �Ys� $t����b$t�
sj��A�s${ stI JZsj$�s�$%� ��sRBt$t��

V+=V $R s RBjZ�$Bt �B �Y� }�BAj�8 BP JZsj$�s�$%� sAR��s{�$Bt �Ys� bB�,R PB�
s�A$��s�k 8BI�jR R}�{$h�I $t ���8R BP ��js�$BtR� }�B%$I�I �Ys� �Y� IB8s$tR BP
�Y� $t%Bj%�I %s�$sAj�R s�� ht$��� qY� }�BAj�8 BP htI$t� JZsj$�s�$%� sAR��s{�$BtR
BP ��sjT%sjZ�I AsR� 8BI�jR YsR A��t s}}�Bs{Y�I Btjk $tI$��{�jk Ak s}}jk$t� st
X$t$�$sj" IB8s$t sAR��s{�$Bt �Ys� ��IZ{�R �Y� }�BAj�8 �B �Y$R {sR�� Vt $8}B��st�
JZ�R�$Bt $R �Y���PB�� bY��Y�� �Y� 8��YBIR {st sjRB A� s}}j$�I �B ��sjT%sjZ�I
{BtR��s$t� �k}�R� B� s� j�sR� �B ��R��${��I {sR�R BP ��sjT%sjZ�I {BtR��s$t�R RZ{Y
sR 8BtB�Bt${ PZt{�$BtR B� }$�{�b$R� j$t�s� PZt{�$BtR� 3B� ��sjT%sjZ�I PZt{�$BtR�
}s��$�$Bt �j�8�t�R {BZjI A� ��}��R�t��I $8}j${$�jk Ak $t���%sj AB�I��R� WB�� �Ys�
PB� �Y� R}�{$sj {sR� BP ��sjT%sjZ�I 8BtB�Bt${ PZt{�$BtR stI �s���� I$R�$t{�$BtR
�Ys� {st A� �-}��RR�I sR jstI8s�,R� I��$%$t� $tIZ{�I I$R�$t{�$BtR A�{B8�R �JZsj
�B �Y� }�BAj�8 BP htI$t� {B���R}BtI$t� %sjZ�R PB� �Y�R� jstI8s�,R� <Bb�%���
$� $R {j�s� �Ys� �Y� ��t��sj {sR� $t%Bj%�R }�BAj�8R R$8$js� �B �YBR� B{{Z�$t� $t
Rk8ABj${ sj��A�s${ 8st$}Zjs�$Bt� y� bBZjI A� st $t����R�$t� {Ysjj�t�� �B $I�t�$Pk
}�BAj�8 RZAR}s{�R PB� bY${Y �sR,TI�}�tI�t� JZsj$�s�$%� sAR��s{�$Bt b$�Y ��sjT
%sjZ�I ��js�$Bt �k}�R $R P�sR$Aj�� 7}�{$h{sjjk� st B}�t }�BAj�8 $t �Y$R {Bt��-�
$R �B $tI�t�$Pk {BtI$�$BtR ZtI�� bY${Y �Y� s}}j${s�$Bt BP s IB8s$t sAR��s{�$Bt
�B s ��sjT%sjZ�I {BtR��s$t� {st k$�jI }BRR$A$j$�$�R PB� JZsj$�s�$%� sAR��s{�$Bt wR��
�-s8}j� M $t {Ys}��� xD� �B�� bB�, bBZjI sjRB A� t�{�RRs�k �B sZ�B8s�� �Y�
8��YBI PB� $���s�$%� IB8s$t sAR��s{�$Bt �Ys� YsR A��t }�B}BR�I $t R�{�$Bt ��1�;�

VtB�Y�� $RRZ� {Bt{��tR �Y� $I�t�$h{s�$Bt BP ��s{�sAj� {jsRR�R BP ht$�� JZsj$�sT
�$%� sAR��s{�$Bt }�BAj�8R� qY� �Y�B��8R $t {Ys}��� E� bY${Y ��js�� �Y� {B8}j�-$�k
BP htI$t� $tIZ{�I I$R�$t{�$BtR �B �Y� R$9� BP �Y� js���R� 8��sT%s�$sAj� $t s 7*
q���� {BtR�$�Z�� s }�$t{$}j�I R�s��$t� }B$t�� e��� $t R�{�$Bt E�E� ��R$R�$%� t��T
bB�,R Ys%� A��t $I�t�$h�I sR Bt� XA�R�T{sR�" {jsRR BP }�BAj�8R PB� bY${Y �Y� R$9�
BP �Y� 8��sT%s�$sAj�R ��8s$tR {BtR�st�� *����8$t$t� ��s{�sAj� {jsRR�R BP JZsj$T
�s�$%� sAR��s{�$Bt }�BAj�8R AsR�I Bt RZ{Y R��Z{�Z�sj }�B}���$�R BP �Y� A�Ys%$B�
8BI�j $R ��js��I �B �Y� }�BAj�8 BP $I�t�$Pk$t� B}�$8sj R��Z{�Z�sj I�{B8}BR$�$BtR
BP {BtR��s$t� ��s}YR wR�� >pN7((HD�

qY� 7* q��� sR s Is�s R��Z{�Z�� �B �^{$�t�jk ��}��R�t� s 8BI�j ��js�$Bt sjT
jBbR �B I��$%� JZsj$�s�$%� sAR��s{�$BtR� AZ� $� {st sjRB A� ZR�PZj PB� B�Y�� �sR,R
$t%Bj%�I $t 8BI�jTAsR�I }�BAj�8 RBj%$t�� yt }s��${Zjs�� $� {st }�B%$I� �Y� AsR$R
PB� }��PB�8$t� RBZtI stI {B8}j��� A�Ys%$B� }��I${�$Bt stI I$s�tBR$R� qY� }�$tT
{$}j� $R �Ys� �-���tsj ��R��${�$BtR w$��� BAR��%s�$BtRD {B���R}BtI �B ��R��${�$BtR BP
�Y� 7* q���� bY$j� R��R BP {B8}Bt�t�R �Ys� s�� $t{BtR$R��t� b$�Y �s{Y B�Y�� w$����
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�Ys� PB�8 s {Bt4${�D {B���R}BtI �B 8��sT%s�$sAj�R bYBR� IB8s$t A�{B8�R �8}�k
IZ�$t� 8$t$8$9s�$Bt� >�7��H I�R{�$A�R st s}}�Bs{Y �B {BtR$R��t{kTAsR�I I$s�T
tBR$R �Ys� $R AsR�I Bt {jZR���$t� A�Ys%$B� 8BI�jR� yt Ps{�� {BtR$R��t{k {Y�{,$t�
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