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$*FFz-�o N /-N,N2+ z FN+K0P +0 ,JF/GJM� KJLK�
PN+zJG M*GG�MNz+*-NP PJLJ+zG ,*-MzxN F0PNG, �[$>�
0M xJ+JN, �J� N�� x02+zJ2J2L +KN KNJLK+, 0M +-NN,� xz-,�
y*JGPJ2L,� N+x�� LN0FN+-JxzGG� J2 ,*xK z (z� +Kz+
zGG -NGN)z2+ MNz+*-N, z-N /-N,N-)NP� (KN-Nz, 20J,N
z2P ,*/N-V*0*, PN+zJG, x0GGz/,N� #KN -NGN)z2xN 0M
MNz+*-N, J, z*+0Fz+JxzGG� N)zG*z+NP *,J2L z ,NF�
z2+JxzGG� F0+J)z+NP ,Kz/N PN+Nx+J02 z2P ,N-)N, z,
x02,+-zJ2+ P*-J2L +KN ,JF/GJXxz+J02� <*- -N,*G+,
,K0( +Kz+ (N z-N zyGN +0 /-N,N-)N X2N PN+zJG, 0M
x0F/GN� -00M ,+-*x+*-N, (KJGN zGG J--NGN)z2+ MNz�
+*-N, z-N NdNx+J)NG� -NF0)NP� #K*,� (N zxKJN)N
z2 N�xNGGN2+ zy,+-zx+J02 0M +KN xJ+� Pz+z (J+K0*+
z2� J2+N-zx+J02 0M +KN *,N-� (KJxK J, 20+ 02G� yN�
2NXxJzG M0- )J,*zGJ�z+J02� y*+ x0*GP zG,0 yN *,NP
M0- DB$ -NGz+NP z//GJxz+J02,�

�*,zFFN2Mz,,*2Lo !02 PJLJ+zGN2 <yN-V�xKN2F0�
PNGGN2 �* $+zP+F0PNGGN2 FJ++NG, NJ2LN,xK-�2H+N-
$JF/GJX�JN-*2L�  J- ,+NGGN2 NJ2 LN0FN+-J,xKN,
$JF/GJX�JN-*2L,)N-MzK-N2 M�- K0xK PN+zJGGJN-+N
*2LNXG+N-+N PJLJ+zGN <yN-V�xKN2F0PNGGN �[<>�
)02 $+�P+N2 �J2HG� ^y+z,+(N-+N2 )02 ]�*FN2�
^*+0,� DNy�*PN2� N+x�� )0-� (NGxKN, zGGN -NGN)z2�
+N2 >N-HFzGN N-K�G+� zyN- %z*,xKN2 *2P �yN-�
V�,,JLN [N+zJG, )N-(J-M+� [JN %NGN)z2� PN- >N-H�
FzGN (J-P z*+0Fz+J,xK FJ++NG, ,NFz2+J,xK F0+J�
)JN-+N- E0-FN-HN22*2L yN(N-+N+ *2P PJN2+ zG,
ZJ2,xK-�2H*2L PN- $JF/GJX�JN-*2L� "2,N-N %N�
,*G+z+N �NJLN2� Pz,, (J- J2 PN- ?zLN ,J2P� MNJ2N [N�
+zJG, H0F/GN�N-[zxK,+-*H+*-N2 �* N-KzG+N2� (�K�
-N2P J--NGN)z2+N>N-HFzGN NdNH+J) NGJFJ2JN-+ (N-�
PN2� ^*M PJN,N  NJ,N N--NJxKN2 (J- 0K2N INLGJxKN
]N2*+�N-J2+N-zH+J02 NJ2N z*,LN�NJxK2N+N ^y,�
+-zH+J02 PN- $+zP+Pz+N2� PJN ,JxK 2JxK+ 2*- M�-
!J,*zGJ,JN-*2L,�(NxHN NJL2N+� ,02PN-2 z*xK J2
DB$�^//GJHz+J02N2 yN2*+�+ (N-PN2 H�22+N�

� B2+-0P*u+J02

\02)N2+J02zGG�� +KN ,0GN zJF 0M LN0FN+-�
,JF/GJXxz+J02 J2 +KN x02+N�+ 0M -NzG�+JFN )J�
,*zGJ�z+J02 0M Gz2P,xz/N 0- *-yz2 N2)J-02�
FN2+, J, +0 N2zyGN ,F00+K� -NzG�+JFN 2z)J�
Lz+J02 +K-0*LK +KN ,xN2N (J+K0*+ PJ,+*-yJ2L
J2+N--*/+J02, M0- Pz+z G0zPJ2L 0- PNx0PJ2L�
#0 +KJ, N2P� +KN ,JF/GJXxz+J02 LN2N-z+N, z
,*J+zyGN ,N+ 0M LN0FN+-Jx GN)NG, 0M PN+zJG
�?<[� 0M +KN +N--zJ2 Pz+z� #0 ,*,+zJ2 z ,z�
+J,Mzx+0-� *,N- N�/N-JN2xN� +KN yGN2PJ2L J2
0M zPPJ+J02zG PN+zJG (J+K0*+ 20+zyGN VJxHN-�
J2L 0- I*F/, (KJGN +KN *,N- �00F, J2 02 0y�
INx+, ,K0*GP yN ,*//0-+NP y� +KN *2PN-G�J2L
?<[ ,+-*x+*-N� CN2xN� +KN ?<[, z-N *,*zG�
G� LN2N-z+NP (J+K -N,/Nx+ +0 z LN0FN+-Jx
N--0- FNz,*-N� N� L�� Cz*,P0-d N--0- +Kz+

L*z-z2+NN, /J�NG x0--Nx+ JFzLN, z+ LJ)N2
)JN(J2L PJ,+z2xN,� C0(N)N-� 0M+N2 zPPJ+J0�
2zG -N.*J-NFN2+, z-J,N (KN2 PNzGJ2L (J+K
xJ+��Pz+zo

� B2 +KN x02+N�+ 0M xJ+� )J,*zGJ�z+J02� z /K0�
+0-NzGJ,+Jx )J,*zGJ�z+J02 J, 20+ zG(z�, PN�
,J-NP� N� L�� 02 z ,FzGG '[^ 0- xNGG /K02N
PJ,/Gz�� +KN 0)N-(KNGFJ2L zF0*2+ 0M PN�
+zJG J, PJdJx*G+ +0 L-z,/ M0- +KN *,N- z2P
z2 zy,+-zx+NP )JN( J, *,*zGG� /-NMN--NP�
#KN zy,+-zx+J02 K0(N)N- ,K0*GP yN ,NF�
z2+JxzGG� F0+J)z+NP z2P xz220+ yN yz,NP
02 LN0FN+-Jx N--0- zG02N�

� ^ G0+ 0M N�J,+J2L DB$ -NGz+NP ,0M+(z-N�
N� L�� M0- xJ+��/Gz22J2L� 0/N-z+N 02 zy�
,+-zx+NP Pz+z J2 +KN M0-F 0M \J+�D>? 0-
,JFJGz- M0-Fz+,� #0 +KJ, Pz� 20 z*+0Fz+Jx
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x02)N-,J02 0M KNJLK+�XNGP Pz+z J2+0 +KJ, -N�
/-N,N2+z+J02 J, z)zJGzyGN�

� E0- xJ+� )J,*zGJ�z+J02 J2 z xGJN2+�,N-)N- ,N+�
+J2L 0)N- +KN J2+N-2N+� z, J+ J, z)zJGzyGN J2
z /-JFJ+J)N M0-F J2 D00LGN Zz-+K +0Pz��
J+ J, *,*zGG� 20+ /0,,JyGN +0 +-z2,FJ+ zGG
+KN 2NxN,,z-� PN+zJG 0M LN0FN+-� z2P +N��
+*-N J2 +KN ,K0-+ +JFN z)zJGzyGN (KJGN +KN
*,N- 2z)JLz+N, +K-0*LK +KN ,xN2N yNxz*,N
0M GJFJ+NP yz2P(JP+K� #KN-NM0-N J+ J, *2�
z)0JPzyGN +Kz+ +KN *,N- (JGG M-N.*N2+G� ,NN
x0z-,N- ?<[, M-0F z PJ,+z2xN (KN-N +KN
,JF/GJXxz+J02, +KN-NJ2 yNx0FN xGNz-G� )J�
,JyGN �J� N�� Gz-LN- +Kz2 z x0*/GN 0M /J�NG,��
\*--N2+ ,JF/GJXxz+J02 FN+K0P, M0- KJLK
-N,0G*+J02 KNJLK+�XNGP Pz+z K0(N)N- z-N
02G� yz,NP 02 LN0FN+-Jx N--0- x02,JPN-z�
+J02,� ,0 +Kz+ 0M+N2 Mzx� zPN, 0M K0*,N, z-N
z,HN( 0- -00M, Kz)N *22z+*-zG G00HJ2L
,Kz/N,� (KJxK -N,*G+, J2 )JN(, +Kz+ z-N J-�
-J+z+J2L +0 +KN *,N-�

^GG 0M +KN,N -N.*J-NFN2+, z-N 20+ )J+zG z,
G02L z, (N PNzG (J+K xJ+� F0PNG, PN-J)NP
M-0F xzPz,+-zG Pz+z 0- ,NFJ�z*+0Fz+Jx -N�
x02,+-*x+J02� LJ)N2 +Kz+ +KN,NF0PNG, z-N LN�
2N-zGG� -Nz,02zyG� zy,+-zx+� C0(N)N-� x02�
,JPN-J2L +KN 02L0J2L zP)z2xN, J2 xzFN-z
z2P -Nx02,+-*x+J02 +NxK2J.*N, z2P +KN x02�
,N.*N2+G� J2x-Nz,J2L PN+zJG z2P N�+N2+ 0M
M*GG�MNz+*-NP PJLJ+zG ,*-MzxN F0PNG, �[$>��
z*+0Fz+Jx zy,+-zx+J02 FN+K0P, xz/zyGN 0M
Kz2PGJ2L 0*+�0M�x0-N Pz+z z-N 2NxN,,z-��

B2 0-PN- +0 zPP-N,, +KJ, ,J+*z+J02� J2 +KJ,
(0-H� (N /-0/0,N z 20)NG M0-F 0M x02,+-zJ2�
NP ,JF/GJXxz+J02 +Kz+ J2x0-/0-z+N, zPPJ+J0�
2zG ,Kz/N J2M0-Fz+J02 +0LN+KN- (J+K LN0�
FN+-Jx N--0- x02,JPN-z+J02, +0 LN2N-z+N
?<[, M-0F KJLKG� PN+zJGNP [$>, +Kz+ -N�
,/Nx+ y0+K LN0FN+-Jx z, (NGG z, ,NFz2+JxzGG�
F0+J)z+NP x-J+N-Jz� #KN J2x0-/0-z+NP ,Kz/N
J2M0-Fz+J02 J, G0(�GN)NG z2P )N-� LN2N-zG�
B+ J, *,NP +0 X2P NPLN, z2P x0-2N-, J2 +KN
LN0FN+-� +Kz+ FzHN */ +KN JF/0-+z2+ MNz�
+*-N, 0M y*JGPJ2L LN0FN+-� (J+K0*+ -N,0-+J2L
+0 F0-N J2)0G)NP z2P ,/NxJzGJ�NP y*JGPJ2L
F0PNG,� #KN ,JF/GJXxz+J02 J, x02,+-zJ2NP +0
/-N,N-)N +KN,N MNz+*-N, N)N2 J2 x0z-,N ?<[�
[*N +0 +KN x02+J2*0*, 2z+*-N 0M +KN ?<[
z2P +KN x02,JPN-z+J02 0M LN0FN+-Jx N--0-�
+KJ, -N/-N,N2+z+J02 J, ,+JGG ,*J+zyGN M0- -NzG�

+JFN /J�NG x0--Nx+ /K0+0-NzGJ,+Jx +N--zJ2 z2P
xJ+� -N2PN-N-,� >0-N0)N-� P*N +0 +KN /-N,N-�
)z+J02 0M JF/0-+z2+ NPLN, z2P x0-2N-,� J+ J,
z//GJxzyGN J2 xGJN2+�,N-)N- ,N++J2L, 02 +KN J2�
+N-2N+ 0- )J,*zGJ�z+J02 02 F0yJGN PN)JxN, z,
(NGG � zGG M-0F +KN ,zFN Pz+z -N/-N,N2+z+J02
z2P LN2N-z+NP M*GG� z*+0Fz+JxzGG��

t '-N)J0*, �0-H

B2 \0F/*+N- D-z/KJx,� ?<[ -N/-N,N2+z�
+J02, 0M 0yINx+, z2P ,xN2N, Kz)N yNN2 N�+N2�
,J)NG� -N,Nz-xKNP P*-J2L +KN Gz,+ �t �Nz-,�
B2 x0FyJ2z+J02 (J+K FN+K0P, M0- NdJxJN2+
0xxG*,J02 xzGx*Gz+J02,� JFzLN yz,NP -N2PN�
-J2L z, (NGG z, /-NPJx+J02 z2P xzxKJ2L FN�
xKz2J,F, +KN� z-N NF/G0�NP M0- NdJxJN2+ )J�
,*zGJ�z+J02 0M Gz-LN ,xN2N,�

t�� #0/0G0L��'-N,N-)J2L
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Z)N2 M0- +-Jz2L*Gz+NP KNJLK+ XNGP, J+ J, xKzG�
GN2LJ2L +0 X2P z2 0/+JFzG z//-0�JFz+J2L
FN,K (J+K z LJ)N2 ,FzGG 2*FyN- 0M MzxN, J2
+KN ,N2,N 0M +KN ?��20-F� B2PNNP^Lz-(zG
3 $*-J ��ppu� Kz)N /-0)N2 +KJ, /-0yGNF +0
yN ='�x0F/GN+N� #KN-NM0-N� J+N-z+J)N L-NNP�
zGL0-J+KF, Kz)N /-N)zJGNP (KJxK J2 NzxK
,JF/GJXxz+J02 ,+N/ NJ+KN- NGJFJ2z+N z )N-+N�
�)N-+N� x02+-zx+J02� 0- z2 NPLN �NPLN x0GGz/�
,N� M-0F +KN +-Jz2L*Gz+J02 �$xK-0NPN- N+ zG�
�ppw z2P C0//N N+ zG� �ppv�� $N)N-zG PJdN-�
N2+ N--0- FNz,*-N, Kz)N yNN2 /-0/0,NP z2P
N)zG*z+NP J2 +KN GJ+N-z+*-N� \0F/z-NP +0
0+KN- PJ,+z2xNFNz,*-N,� +KNCz*,P0-dFN+�
-Jx Kz, +KN zP)z2+zLN +Kz+ +KN /-0INx+J02 0M
+KN v[ z//-0�JFz+J02 +0GN-z2xN 02+0 ,x-NN2
,/zxN xz2 yN *,NP +0 ,NGNx+ z x0--N,/02PJ2L
?<[ z*+0Fz+JxzGG� M0- /J�NG x0--Nx+ -N2PN-�
J2L �@GNJ2 N+ zG� �pps�� #KN .*zP-Jx N--0-
FN+-Jx J2+-0P*xNP Gz+N- y� Dz-Gz2P 3
CNxHyN-+ ��ppr� Kz, +KN zP)z2+zLN 0M z
,JF/GN- z2P F0-N NdJxJN2+ x0F/*+z+J02�
#KN-NM0-N� J+ Kz, yNx0FN )N-� (JPN,/-NzP�
zG+K0*LK J+ P0N, 20+ L*z-z2+NN z2� y0*2P,
02 +KN ,x-NN2 ,/zxN N--0-� $J2xN +KN2� +KN-N
(N-N zG,0 JF/-0)NFN2+, J2 x0F/*+J2L Mz,+
Cz*,P0-dPJ,+z2xN z//-0�JFz+J02, �\JL20�
2J N+ zG� �ppq z2P D*+KN N+ zG� w��t��
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t�t #0/0G0L��ZKw2LJ2L $JF/GJMJuw+J02

#KN MzFJG� 0M )N-+N� xG*,+N-J2L FN+K0P, Kz,
yNN2 J2+-0P*xNP y� �%0,,JL2zx 3 ]0--NG
�ppv� z2P Kz, yNN2 -NX2NP J2 2*FN-0*,
F0-N -NxN2+ (0-H, �@0H�?JF 3 #J0( $N2L
�ppr�� #KN zGL0-J+KF, 0M +KJ, MzFJG� N,,N2�
+JzGG� z//G� z v[ L-JP +0 +KN 0yINx+ z2P M0-
NzxK xNGG x02+-zx+ zGG +KN )N-+JxN, J2,JPN +KN
xNGG� #KJ, (z� K0GN, J2 0yINx+, z-N xG0,NP 0-
0yINx+, J2 xG0,N /-0�JFJ+� z-N FN-LNP� ^G+�
K0*LK +KN PNLN2N-z+N MzxN, z-N ,*y,N.*N2+G�
-NF0)NP� J+ J, PJdJx*G+ +0 J2V*N2xN +KN XPN�
GJ+� 0M +KN -N,*G+ P*N +0 GzxH 0M x02+-0G 0)N-
+KN J2P*xNP +0/0G0LJxzG xKz2LN,� #KN zG-Nz�
P� FN2+J02NP )N-+N� x02+-zx+J02 0/N-z+0-
�Dz-Gz2P 3 CNxHyN-+ �ppr z2P '0/0)Jx
3C0//N �ppr� 0dN-, F0-N x02+-0G 0)N- +KN
+0/0G0LJxzG F0PJXxz+J02,� C0(N)N-� (J+K�
0*+ M*-+KN- /-0xN,,J2L J+ /0,,JyG� LN2N-z+N,
202�Fz2JM0GP FN,KN,�

t�s <*+�0M�Z0-N $JF/GJMJuw+J02

#0 ,JF/GJM� F0PNG, 0M N)N- J2x-Nz,J2L ,J�N�
z 2*FyN- 0M 0*+�0M�x0-N ,JF/GJXxz+J02 zGL0�
-J+KF, Kz)N yNN2 PN)NG0/NP�ZG�$z2z 3�J�
AN2 �w���� ,0-+ zGG NPLN, zxx0-PJ2L +0 +KNJ-
GN2L+K, z2P *,N +KJ, 0-PN-J2L z, PNxJFz+J02
,N.*N2xN� ?J2P,+-0F �w���� *,N, )N-+N�
xG*,+N-J2L +0 -NP*xN +KN 2*FyN- 0M )N-+JxN,�
^, +KN -N/-N,N2+J2L /0,J+J02 0M NzxK )N-+N�
xG*,+N- J, x0F/*+NP M-0F z2 zxx*F*Gz+NP
.*zP-Jx N--0- FN+-Jx� +KN FNF0-� -N.*J-N�
FN2+ 0M +KN zGL0-J+KF J, /-0/0-+J02zG +0 +KN
,J�N 0M +KN 0*+/*+ F0PNG� E0- xz,N, (KN-N
2NJ+KN- J2/*+ 20- 0*+/*+ F0PNG X+ J2+0 FzJ2
FNF0-�� z2 0*+�0M�x0-N )N-+N� xG*,+N-J2L
�?J2P,+-0F 3 $JG)z w���� (z, PN)NG0/NP�
#KN F*G+J/Kz,N zGL0-J+KF �Dz-Gz2P 3
$KzMMN- w��v� *,N, )N-+N� xG*,+N-J2L +0 -N�
P*xN +KN x0F/GN�J+� 0M +KN J2/*+ F0PNG M0G�
G0(NP y� z L-NNP� ,JF/GJXxz+J02 z//-0zxK
z2P zxKJN)N, KJLK .*zGJ+� -N,*G+,� ^20+KN-
(z� M0- 0*+�0M�x0-N ,JF/GJXxz+J02 J, +0 ,/GJ+
+KN F0PNG J2+0 ,FzGGN- yG0xH,� ,JF/GJM� +KN,N
yG0xH, z2P ,+J+xK +KNF +0LN+KN- M0- M*-+KN-
,JF/GJXxz+J02� B2 �C0//N �ppq� +KJ, z/�
/-0zxK J, z//GJNP +0 +N--zJ2 z2P J2 �\JL202J
N+ zG� w��v� +0 z-yJ+-z-� FN,KN,� #KN z/�
/-0zxK Kz, +KN /-0yGNF +Kz+ ,/NxJzG xz-N Kz,

+0 yN +zHN2 z+ /z+xK y0*2Pz-JN,� %NxN2+G��
,+-NzF PNxJFz+J02 zGL0-J+KF, � * 3 @0y�
yNG+ w��vn B,N2y*-L N+ zG� w��v� M0- 0*+�0M�
x0-N ,JF/GJXxz+J02 Kz)N yNN2 PN)NG0/NP� y*+
+KN -N,*G+J2L F0PNG J, 20+ 0/+JFzG (J+K -N�
,/Nx+ +0 FN,K ,J�N z2P Cz*,P0-d PJ,+z2xN
0M +KN ,JF/GJXNP F0PNG +0 +KN 0-JLJ2zG�

t�r %NFN,KJ2L

^20+KN- z-Nz -NGz+NP +0 0*- z//-0zxK J, -N�
FN,KJ2L 0M +-Jz2L*Gz+NP LN0FN+-�� %NFN,�
KJ2L zGL0-J+KF, +zHN z +-Jz2LGN FN,K z2P -N�
,zF/GN J+ ,*xK +Kz+ ,0FN .*zGJ+� -N.*J-N�
FN2+, z-N ,z+J,XNP y*+ +KN 0-JLJ2zG LN0FN+�
-Jx ,Kz/N J, -N+zJ2NP� B2 +KJ, ,N2,N� FN,K
,JF/GJXxz+J02 xz2 yN ,NN2 z, z ,/NxJzG xz,N
0M -NFN,KJ2L� <+KN- -NFN,KJ2L +NxK2J.*N,
J2xG*PN ,*-MzxN MzJ-J2L �#z*yJ2 �ppt z2P
[N,y-*2 N+ zG� �ppp�� (KN-N x022Nx+J)J+� J,
/-N,N-)NP y*+ )N-+N� /0,J+J02, z-N 0/+JFJ�NP
J2 0-PN- +0 -NF0)N 20J,N 0- +0 N)N2G� PJ,�
+-Jy*+N )N-+N� /0,J+J02,� CJGPNy-z2P+ 3
'0G+KJN- �w��u� /-N,N2+NP z yJGz+N-zG FN,K
,F00+KJ2L zGL0-J+KF +Kz+ J, zyGN +0 /-N,N-)N
NPLN, z2P x0-2N-, J2 +KN LN0FN+-�� ^ ,JFJGz-
z//-0zxK J, LJ)N2 y� !0-,z+� N+ zG� �w����
(K0 PN,x-JyN z -NFN,KJ2L zGL0-J+KF +Kz+ J,
MNz+*-N ,N2,J+J)N� ]0+K z//-0zxKN, K0(N)N-
z-N 20+ x0FyJ2NP (J+K ,JF/GJXxz+J02 z2P
z-N 20+ -0y*,+ +0 0*+GJN-,�

s <)N-)JN(

DJ)N2 z KJLK�-N,0G*+J02 KNJLK+�XNGP F0PNG�
J+ J, x02)N-+NP J2+0 z v[ /0J2+�xG0*P z2P
PNx0F/0,NP y� 0*- -NxN2+G� /-0/0,NP NdJ�
xJN2+ %^=$^\ ,Kz/N PN+Nx+J02 �$xK2zyNG
N+ zG� w��r� J2+0 z-Nz, +Kz+ x0--N,/02P +0
/-JFJ+J)N ,Kz/N, ,*xK z, /Gz2N,� ,/KN-N,� x��
GJ2PN-, N+x� z2P z ,N+ 0M -NFzJ2J2L /0J2+,�
#KN /0J2+, 0M +KN 0-JLJ2zG[$>z-N +KN2 +zL�
LNP (J+K +KN J2PJxN, 0M ,Kz/N, PN+Nx+NP J2
+KNJ- /-0�JFJ+�� #KN,N J2PN� ,N+, +KN2 JF/GJ�
xJ+G� PNX2N +KN ,Kz/N� NPLN 0- x0-2N- /-0�
/N-+� 0M +KN /0J2+,� (KJxK J, ,*y,N.*N2+G�
*,NP +0 x02,+-zJ2 +KN LN0FN+-Jx ,JF/GJXxz�
+J02� <2G� +K0,N ,JF/GJXxz+J02 0/N-z+J02,
z-N zGG0(NP +Kz+ -N,/Nx+ +KN PN+Nx+NP /-JFJ�
+J)N, 02 +KN x0--N,/02PJ2L ?<[� #KJ, (z�
J+ J, z,,N-+NP +Kz+ x0z-,N y*JGPJ2L F0PNG, z-N

t�m%��wKG� %� $uK2wvNG 3 %�@GNJ2� YJLJ+wG $*-MwuN >0PNG,



LN2N-z+NP (KJxK 0yN� +KN zy,+-zx+ ,+-*x+*-N
PNX2NP y� +KN ,NLFN2+z+J02 J2+0 /-JFJ+J)N,�
[N/N2PJ2L 02 +KN xK0,N2 ,J�N z2P z//-0�J�
Fz+J02 XPNGJ+� 0M +KN PN+Nx+NP /-JFJ+J)N,�
+KN -N,*G+J2L x0z-,N /0G�L02zG F0PNG, zP�
KN-N +0 PJdN-N2+ ,NFz2+JxzGG� F0+J)z+NP
GN)NG, 0M PN+zJG� B2 z-Nz, (KN-N 20 /-JFJ+J)N,
x0*GP yN PN+Nx+NP �N� L�� z-Nz, 0M 2z+*-zG
x0)N- ,*xK z, J2 /z-H,�� +KN ,JF/GJXxz+J02
J, L*JPNP y� LN0FN+-Jx N--0- zG02N� (KJxK
Kz, yNN2 /-0)N2 +0 LJ)N L00P -N,*G+, M0- +N-�
-zJ2 J2 LN2N-zG�

r DN0FN+-Ju $JF/GJMJuw+J02

 N y*JGP 0*- ,JF/GJXxz+J02 M-zFN(0-H
z-0*2P +KN NPLN�x0GGz/,N 0/N-z+J02 (J+K
+JLK+ *//N- y0*2P, 02 +KN Cz*,P0-d PJ,+z2�
xN zLzJ2,+ +KN 0-JLJ2zG FN,K� ZzxK NPLN 0M
+KN 0-JLJ2zG FN,K LN2N-z+N, +K-NN x0GGz/,N
xz2PJPz+N,� (KJxK z-N NJ+KN- 0M +KN +(0 x0-�
-N,/02PJ2L KzGMNPLN�x0GGz/,N, 0- z2 NPLN�
x0GGz/,N (J+K )N-+N� /GzxNFN2+� ^, 0/+JFJ�
�J2L +KN 2N( )N-+N� /0,J+J02 (J+K -NLz-P +0
+KN Cz*,P0-d PJ,+z2xN� (KJxK J2xG*PN, N)z�
G*z+J2L +KN Fz�JF*F� P0N, 20+ FzHN ,N2,N�
(N *,N +KN .*zP-Jx N--0- FN+-Jx �Dz-Gz2P
3 CNxHyN-+ �ppr� M0- xz2PJPz+N LN2N-z�
+J02� #KJ,FN+-Jx J, Mz,+ z2P Nz,� +0 x0F/*+N�
z2P PJ-Nx+G� �JNGP, +KN 0/+JFzG )N-+N� M0- +KN
NPLN x0GGz/,N 0/N-z+J02 J2 LN2N-zG xz,N,� E0-
PNLN2N-z+N xz,N, +KN PJ,+z2xN +0 +KN 0-JLJ2zG
NPLN J, *,NP z, z2 zPPJ+J02zG x-J+N-J02� ZzxK
x0GGz/,N xz2PJPz+N J, +KN2 xKNxHNP M0- )zGJ�
PJ+�� +Kz+ J, (KN+KN- J+ J2+-0P*xN, VJ//J2L
0M 0-JN2+z+J02, 0- PNLN2N-z+J02 0M 2NJLKy0-�
J2L +-Jz2LGN,� z2P ,xKNP*GNP J2 z /-J0-J+�
.*N*N HN�NP +0 J+, z//-0�JFz+J02 N--0-� E0-
+KN ,zHN 0M ,/NNP (N zLzJ2 *,N +KN .*zP-Jx
N--0- FN+-Jx M0- x0F/*+J2L /-J0-J+JN,�

^M+N- +KN,N /-N/z-z+J02zG ,+N/,� J+N-z+J)NG�
+KN yN,+ x0GGz/,N xz2PJPz+N J, N)zG*z+NP� +KJ,
+JFN *,J2L +KN zx+*zG PJ,+z2xN FN+-Jx z2P JM
J+ P0N, 20+ ,*-/z,, +KN x*--N2+ N--0- +K-N,�
K0GP� J+ (JGG yN z//GJNP +0 +KN FN,K� ^, J+
xKz2LN, +KN z//Nz-z2xN 0M J+, ��-J2L� zGG
x02VJx+J2L xz2PJPz+N, z-N -N,xKNP*GNP 0- PN�
GN+NP M-0F +KN /-J0-J+� .*N*N� #KJ, /-0xN,,
x0FN, +0 z2 N2P (KN2 NzxK -NFzJ2J2L )zGJP
x0GGz/,N 0/N-z+J02 ,*-/z,,N, +KN +K-N,K0GP
z2P +KN-NM0-N +KN y0++0F�*/ ,JF/GJXxz+J02

,xKNFN J, J2 z G0xzG 0/+JF*F� ^G+K0*LK +KJ,
z//-0zxK J, L-NNP�� J+ J, zyGN +0 x0GGz/,N z
FN,K x0F/GN+NG�� JM +KN PJ,+z2xN +K-N,K0GP
zGG0(, J+ �J� N�� J+ P0N, 20+ LN+ ,+*xH J2 z G0xzG
FJ2JF*F��

r�� YJ,+w2uN >N+-Ju

E0- /J�NG�+-*N -N2PN-J2L� +KN Cz*,P0-d PJ,�
+z2xN J, zGF0,+ +KN /N-MNx+ xK0JxN� ,J2xN J+
L*z-z2+NN, +(0 x-*xJzG /-0/N-+JN,� PJ-Nx+G�
GJ2HNP +0 J+, PNX2J+J02o
EJ-,+G�� M0- N)N-� MNz+*-N 0M +KN 0-JLJ2zG

FN,K� +KN-N N�J,+, z /z-+ 0M +KN /-0�� FN,K
(KJxK -N/-N,N2+, +Kz+ MNz+*-N (J+KJ2 z PJ,�
+z2xN 0M z+ F0,+ +KN /-NPNX2NP +K-N,K0GP�
^2P ,Nx02PG�� z, zG,0 +KN J2)N-,N Cz*,P0-d
KNFJFN+-Jx J, zxx0*2+NP M0-� +KN -N,*G+J2L
z//-0�JFz+J02 P0N, 20+ J2+-0P*xN z-+JMzx+,
(KJxK Kz)N 20 I*,+JXxz+J02 M-0F +KN 0-JLJ2zG
FN,K�
#KN z-L*FN2+, zLzJ2,+ *,J2L Cz*,P0-d

PJ,+z2xN z-N +Kz+ J+ J, )N-� PJdJx*G+ +0 x0F�
/*+N z2P +Kz+ J2 Fz2� xz,N,� ,JF/GN- z//-0�
�JFz+J02, (NGG ,N-)N +KNJ- /*-/0,N�
Z,/NxJzGG�� J2 +KN P0FzJ2 0M +N--zJ2 -N2�

PN-J2L� FNz,*-J2L 02G� zG02L +KN ��z�J, J, z
/0/*Gz- zG+N-2z+J)N� B+, FzJ2 zP)z2+zLN J,
+Kz+ 0//0,NP +0 ,+-Jx+ Cz*,P0-d PJ,+z2xN�
+KN x0*2+N-/z-+ 02 +KN 0+KN- FN,K J, JF/GJ�
xJ+G� LJ)N2 z2P +KN-NM0-N� (N LN+ +(0 /JNxN�
(J,N GJ2Nz- PJ,+z2xN M*2x+J02, /z-zFN+N-J�NP
0)N- +KN /Gz2N� B+ Kz, yNN2 0y,N-)NP +Kz+
N)zG*z+J2L +KJ, FN+-Jx 02G� z+ +KN )N-+JxN, 0M
+KN +(0 x0--N,/02PJ2LFN,KN, P0N, 20+ �JNGP
+JLK+ y0*2P, 02 +KN Cz*,P0-d PJ,+z2xN� y*+
zG,0 +KN NPLN, 2NNP +0 yN x02,JPN-NP� z,
0+KN-(J,N +KN N--0- xz2 yNx0FN z-yJ+-z-�
Gz-LN� B+ xz2 yN ,K0(2 +Kz+ M0- ,FzGG Fz�J�
F*F ,+NN/2N,, z2LGN, { +KN 0)N-N,+JFz+J02
0M +KN PJ,+z2xN J, y0*2PNP y� x0,g�{� $0
+KJ, P0N, 20+ GNzP ,JL2JXxz2+ 0)N-KNzP, M0-
x0z-,NG� ,zF/GNP +N--zJ2 Pz+z,N+,�
C0(N)N-� J2 +KN /-N,N2xN 0M KJLK�M-N.*N2�

x� ,JL2zG� (KJxK J, )N-� x0FF02 J2 KJLK�-N�
,0G*+J02 PJLJ+zG ,*-MzxN F0PNG,� +KJ, z//-0�
�JFz+J02 J, 20 G02LN- NdNx+J)N� #KN-NM0-N�
(N 02G� *,N +KN JF/GJxJ+ x0--N,/02PN2xN yN�
+(NN2 +KN FN,KN, z, LJ)N2 y� +KN ��/-0INx�
+J02 z2P N)zG*z+N +KN Cz*,P0-d PJ,+z2xN G0�
xzGG� yN+(NN2 +KN x0--N,/02PJ2L /z-+,� #Kz+

t�� 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 s�t��n



(z�� +KN PJ,+z2xN x0F/*+z+J02, -NFzJ2 G0xzG
�J� N�� J2 +KN ��-J2L 0M +KN NPLN J2 .*N,+J02�
z2P ,+JGG (N LN+ +JLK+N- y0*2P, z2P NdNx+J)N
,JF/GJXxz+J02 0M ,+NN/ LN0FN+-��

q $NFw2+Ju Z02,+-wJ2+,

^, FN2+J02NP J2 +KN J2+-0P*x+J02� ?<[ LN�
2N-z+J02 yz,NP 02 /*-NG� LN0FN+-Jx ,JF/GJ�
Xxz+J02 0M+N2 GNzP, +0 *2(z2+NP -N,*G+,� ,J2�
xN J+ P0N, 20+ x02,JPN- +KN 0)N-zGG ,Kz/N� y*+
02G� G0xzG LN0FN+-Jx MNz+*-N,� E0- +N--zJ2
Pz+z,N+,� +KN -N,*G+J2L z//-0�JFz+J02 J, LN�
2N-zGG� L00P N20*LK� y*+ N,/NxJzGG� M0-Fz2�
FzPN 0yINx+, z, y*JGPJ2L,� (KN-N +KN ,Kz/N
J, 0M+N2 P0FJ2z+NP y� -Nx*--J2L /z++N-2,�
LN0FN+-Jx ,JF/GJXxz+J02 MzJG, +0 FzJ2+zJ2
,�FFN+-JN, z2P ,+-*x+*-N, z2P J, +KN-NM0-N
20+ (NGG ,*J+NP z, z2 zy,+-zx+J02 FN+K0P�
=N)N-+KNGN,,� J+ Kz, +KN yJL zP)z2+zLN +Kz+
J+ zG(z�, �JNGP, z x0F/GN+N -N/-N,N2+z+J02
0M +KN *2PN-G�J2L ,xN2N z*+0Fz+JxzGG�� J--N,�
/Nx+J)N 0M (KN+KN- J+ xz2 J2+N-/-N+ +KN ,xN2N
0- 20+� #KN-NM0-N� J+ J, PN,J-zyGN +0 x0FyJ2N
J+, ,+-N2L+K, (J+K LG0yzG ,NFz2+Jx z2zG�,J,
(KJxK J, zyGN +0 JPN2+JM� JF/0-+z2+ MNz+*-N
NPLN, z2P x0-2N-, J2 0-PN- +0 LN+ +KN yN,+
0M y0+K (0-GP,�
<2N(z� +0 Kz)N ,JF/GJXxz+J02 -N,/Nx+ +KN

0)N-zGG ,Kz/N J, )Jz zxx0-PJ2LG� PN,JL2NP
x02,+-zJ2+,� E0- +KJ, z//-0zxK xz-N F*,+ yN
+zHN2 +Kz+ +KN x02,+-zJ2+, zxKJN)N +KN PN�
,J-NP MNz+*-N /-N,N-)z+J02 z2P +Kz+ +KN� P0
20+ GJFJ+ +KN NdNx+J)N2N,, 0M +KN ,JF/GJXxz�
+J02�
B2 +KN M0GG0(J2L (N (JGG X-,+ PJ,x*,, z )N-�

LN2N-zG FN+K0P +0 z*+0Fz+JxzGG� zPP ,NF�
z2+JxzGG� F0+J)z+NP FN+zJ2M0-Fz+J02 +0 +KN
J2/*+ Pz+z� #KN2� (N PNzG (J+K K0( +KN,N
Pz+z z-N *,NP z, x02,+-zJ2+, P*-J2L ,JF/GJ�
Xxz+J02�

q�� XPLN, 3 Z0-2N-,

B2 +KJ, (0-H� (N /-0/0,N +0 *,N /-JFJ+J)N
,Kz/N, +0 PN+Nx+ JF/0-+z2+ NPLN, J2 +KN
KNJLK+ Pz+z� #KN -Nz,02 z ,Kz/N�yz,NP PN�
+Nx+J02 J, /-NMN--NP 0)N- F0-N +-zPJ+J02zG
FN+K0P, ,*xK z, ?z/GzxN NPLN PN+Nx+J02 J,
+Kz+ +KN ,Kz/N PN+Nx+J02 xz2 Kz2PGN 0*+GJN-,
z2P 20J,N J2 z -0y*,+ Mz,KJ02 z2P Kz, zF0-N

LG0yzG 20+J02 0M ,+-*x+*-N �J� N�� yz,NP 02
x022Nx+NP x0F/02N2+, 0M /z-+, (J+K N.*zG
x*-)z+*-N�� (KJxK N2zyGN, J+ +0 PN+Nx+ NPLN,
-NGJzyG� x0F/-J,J2L z (JPN z2LGN yN+(NN2
+(0 /-JFJ+J)N,� N� L�� 02 +0/ 0M z ,KzGG0(
-00M�
^, z X-,+ ,+N/� (N NF/G0� +KN ,Kz/N PN�

+Nx+J02 PN,x-JyNP J2 �$xK2zyNG N+ zG� w��r��
^, J+ 0/N-z+N, 02 v[ /0J2+�xG0*P,� +KN J2/*+
KNJLK+�XNGP J, X-,+ x02)N-+NP +0 v[ y� J2,N-�
+J02 0M zPPJ+J02zG /0J2+, z+ PJ,x02+J2*J+JN,
J2 +KN w�t[ Pz+z �N� L�� M0- MzxzPN,��  N *,N
+KN ,zFN ,zF/GJ2L PN2,J+� M0- +KJ, )N-+JxzG
*/,zF/GJ2L z, J2 +KN /Gz2z- P0FzJ2� J2 0-�
PN- +0 FzJ2+zJ2 z xG0,N -NGz+J02 yN+(NN2 +KN
2*FyN- 0M ,zF/GN, z2P ,*-MzxN z-Nz� #KN
-N,*G+J2L /0J2+�xG0*P 'f ^/�� � � � � /=\ J,
/z-+J+J02NP J2+0 ,*y,N+, $J z,,0xJz+NP +0 ,Kz�
/N /-JFJ+J)N, ;J �J� N�� /Gz2N,� ,/KN-N,� x�GJ2�
PN-,� x02N, z2P +0-J� z, (NGG z, z ,J2LGN ,*y,N+
% x02+zJ2J2L z2� -NFzJ2J2L /0J2+, +Kz+
x0*GP 20+ yN z,,JL2NP +0 z ,Kz/N M0- +KN
LJ)N2 /z-zFN+N-,� B2 0-PN- +0 N2,*-N KN*-J,�
+JxzGG� +Kz+ 02G� /z-zFN+N-J�zyGN /z+xKN, z-N
x-Nz+NP� z /0J2+ J, x02,JPN-NP x0F/z+JyGN JM
J+, Z*xGJPNz2 PJ,+z2xN +0 +KN ,Kz/N J, (J+KJ2
z LJ)N2 PJ,+z2xN +K-N,K0GP z2P J+, 20-FzG
P0N, 20+ PN)Jz+N M-0F +KN -N,/Nx+J)N ,Kz/N
20-FzG y� F0-N +Kz2 z LJ)N2 z2LGN +K-N,K�
0GP� ^M+N- -NF0)J2L +KN x0F/z+JyGN /0J2+,�
+KN zGL0-J+KF J, -N,+z-+NP 02 +KN -NFzJ2J2L
/0J2+, *2+JG 20 F0-N ,Kz/N, xz2 yN M0*2P
M0- +KN LJ)N2 ,N+ 0M /z-zFN+N-,�
E0- PN+zJG, 02 +KN NdJxJN2+ /-0yzyJGJ,+Jx

%^=$^\�yz,NP zGL0-J+KF (N -NMN- +0 +KN
0-JLJ2zG (0-H� (N 02G� (z2+ +0 NF/Kz,J�N
KN-N +Kz+ +KN-N z-N /z-zFN+N-, (KJxK zGG0(
*, +0 ,NGNx+ (Kz+ HJ2P 0M ,Kz/N, z-N x02,J�
PN-NP )zGJP z2P +KN-NM0-N PNX2N z G0(�GN)NG
J2+N-MzxN +0 +KN J2+N-/-N+z+J02 0M +KN Pz+z
�N� L�� ,*-MzxN z-Nz�� BM (z2+NP zG,0 F0-N
x0F/GN� /z-zFN+N-, �N� L�� 2NJLKy0-J2L ,Kz�
/N,� ,Kz/N 0-JN2+z+J02� xz2 yN *,NP +0 PNxJPN
(KN+KN- +KN ,Kz/N J, JF/0-+z2+ 0- 20+ �xM�
$xK2zyNG N+ zG� w��q� 0- +KN -N,*G+, xz2 yN
x-0,,�)zGJPz+NP zLzJ2,+ xzPz,+-zG Pz+z� ]*+
z, (N zJF z+ z KJLK GN)NG 0M z*+0Fz+J,F z2P
LN2N-zGJ+�(N (JGG (0-H(J+K +KN J2KN-N2+ Pz�
+z z2P MN( /z-zFN+N-, JM /0,,JyGN�
B2 0*- ,N++J2L� (N PNX2N )N-+JxN, 0M +KN

[$> +0 yN NPLN /0J2+, JM +KN� z-N xG0,N +0
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EJL� �l $Kw/N PN+Nu+J02 -N,*G+, (J+K rFt �GNM+� 0- �pFt �-JLK+� ,J�N +K-N,K0GP,� B2+N2,J+JN, w-N -w2P0F�
vGwuH FNw2, 20 ,Kw/N PN+Nu+NP� #KN FJPPGN u0G*F2 ,K0(, uG0,N�*/, 0M w ,FwGG /w-+ 0M +KN -00M�
w Gw-LN P0-FN- w2P w +-*uH� (KJuK w-N 20 G02LN- /-N,N2+ J2 +KN �pFt PN+Nu+J02 -N,*G+�

+(0 PJdN-N2+ ,Kz/N /-JFJ+J)N,� '0J2+, +Kz+
z-N xG0,N +0 N)N2 F0-N /-JFJ+J)N, z-N xGz,�
,JXNP z, x0-2N- /0J2+,� E0- xG0,N2N,, zLzJ2
(N *,N z PJ,+z2xN +K-N,K0GP �� y*+ +KJ, +JFN
(N P0 20+ FNz,*-N +0 +KN JPNzG ,Kz/N y*+
J+, /0J2+,� #Kz+ J,� z /0J2+ J, xG0,N +0 $Kz/N
I JM J+ J, (J+KJ2 � PJ,+z2xN 0M z2� 0M +KN /0J2+,
M-0F $I� B2 0-PN- +0 JPN2+JM� zGG NPLN z2P
x0-2N- /0J2+, NdJxJN2+G�� +KN /0J2+�xG0*P '
J, ,0-+NP J2+0 z2 z�J, zGJL2NP v[ L-JP� #KN2
M0- zGG L-JP xNGG, +Kz+ x02+zJ2 /0J2+, yNG02L�
J2L +0 PJdN-N2+ ,Kz/N,� +KN x02+zJ2NP /0J2+,1
PJ,+z2xN, z-N x0F/z-NP +0 � z2P z x0*2+N-
J, J2x-Nz,NP M0- NzxK /0+N2+JzGG� PJdN-N2+ z,�
,JL2FN2+� B2 0-PN- +0 z)0JP PJ,x-N+J�z+J02
PN/N2PN2xJN, P*N +0 +KN G0xz+J02 0M +KN L-JP
xNGG,� (N *,N NJLK+ +-z2,Gz+NP )N-,J02, 0M +KN
L-JP� x0--N,/02PJ2L +0 +KN NJLK+ x0-2N-, 0M
z x*yN� DJ)N2 +KN PJ,+z2xN +K-N,K0GP �� +KN
(JP+K 0M +KN xNGG, J, ,N+ +0 � z2P ,KJM+NP )N-�
,J02, 0M +KN L-JP z-N x-Nz+NP (J+K z2 0d,N+
0M ��w zG02L +KN -N,/Nx+J)N z�N,� \NGG, z-N
,+0-NP J2 z Kz,K +zyGN� ,0 +Kz+ FNF0-� J,
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