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,JxK Mz,�J2JN-N2PN Z-LNy2J,,N N-�JNGN2�

� B2+-0P*u+J02

B2 ,0FN (z�, +KN ,*-)N�J2L z2P -N/-N,N2+z�
+J02 0M y*JGPJ2L, z2P +KNJ- x0F/02N2+, Kz,
xKz2LNP -NGz+J)NG� GJ++GN 0)N- +KN �Nz-,�  N
,+JGG FNz,*-N z2P P-z( y� Kz2P I*,+ z, -N�
,Nz-xKN-, Kz)N P02N +-zPJ+J02zGG�� z2P ,+JGG
*,N +KN ,zFN x02)N2+J02, 0M /Gz2� ,Nx+J02
z2P NGN)z+J02 +Kz+ xz2 yN M0*2P LN2N-zGG�
J2 /*yGJxz+J02, 02 z-xKJ+Nx+*-N� z2P zG,0 J2
,+z2Pz-P z-xKzN0G0LJxzG Kz2Py00H, 02
D-NNH z-xKJ+Nx+*-N �D-*yN2 w���� CNGG�
Fz22 w��w�� ]*+ -NxN2+G� ,N)N-zG 2N( +NxK�
2J.*N, Kz)N yNx0FN z)zJGzyGN� (KJxK (N *,N
20+ 02G� yNxz*,N 0M +KNJ- zxx*-zx�� y*+ zG,0
yNxz*,N 0M +KNJ- x0F/z+JyJGJ+� (J+K x0F�
/*+N- z2P J2M0-Fz+J02 +NxK20G0LJN,� #KN,N
F0PN-2 +NxK2J.*N, Fz� -NX2N 0GPN- 02N,�

0- +KN� Fz� -N/GzxN +KNF� B+ xz2 yN +00 Nz,�
I*,+ +0 zP0/+ 2N( +NxK2J.*N, yNxz*,N 0M x02�
+NF/0-z-� +-N2P,� y*+ +KJ, ,K0*GP 2N)N- yN
P02N Kz,+JG�� 0- 0*+ 0M z (J,K +0 7I*F/ 02
+KN yz2P(zL021� #NxK20G0LJxzG /-0L-N,,
FNz2, xKz2LN� z2P +KJ, J2N)J+zyG� J, x022Nx�
+NP (J+K G0,,� Z)N2 JM +KJ, P0N, 20+ J2)0G)N
+KN G0,, 0M J2M0-Fz+J02 zy0*+ +KN 0yINx+ 0M
-N,Nz-xK� J+ J2)0G)N, +KN G0,, 0M +-zPJ+J02zG
x-zM+,Fz2,KJ/ z2P +KN ,N2,JyJGJ+� z,,0xJz+NP
(J+K J+�

t \P)w2+wLN, w2P YJ,wP)w2+wLN,

E0- +KN /*-/0,N, 0M z -N,Nz-xK /-0INx+
*2PN-+zHN2 z+ +KN [N/z-+FN2+ 0M ^-xKJ+Nx�
+*-N z2P \J)JG Z2LJ2NN-J2L z+ +KN "2J)N-,J+�
0M ]z+K� M*2PNP y� +KN ^-+, z2PC*Fz2J+JN,

'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 r�t��n� $� trq�tq�� p MJL,�
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EJL� �l =w�0,� )0+J)N u0G*F2� ,uw2�

EJL� tl �0-HMG0( PJwL-wF M0- /-0uN,,J2L J2M0-�
Fw+J02 M-0F w ,uw22N- w2P +KN2 /-0P*uJ2L s�Y
F0PNG, w2P t�Y P-w(J2L,�

%N,Nz-xK \0*2xJG �"@�� 2J2N B02Jx xz/J+zG,
z2P +KN )0+J)N x0G*F2 �xM� EJL� �� M-0F +KN
,z2x+*z-� 0M [NFN+N- z+ =z�0, �D-*yN2
�pqp� (N-N ,*-)N�NP (J+K z >J20G+z !B�p��
xG0,N -z2LN v�[ ,xz22N-� #KJ, /-0INx+ J2)N,�
+JLz+N, +KN Nz-G� PN)NG0/FN2+ 0M +KN D-NNH
z-xKJ+Nx+*-zG 0-PN-, �]z-GN++z w����CNGG�
Fz22 w��w� JG,02 A02N, M0-+Kx0FJ2L�� z2
JF/0-+z2+ ,*yINx+ +Kz+ J, KzF/N-NP y� +KN
)z-JNP ,+z+N 0M +KN J2M0-Fz+J02 +Kz+ J, x*-�
-N2+G� z)zJGzyGN zy0*+ B02Jx xz/J+zG, 0M +KN
z-xKzJx /N-J0P �#KN0P0-N,x* �pq��� $0FN
z-N (NGG /-N,N-)NP� ,0FN z-N M-zLFN2+z-��
y*+ J2 z2� N)N2+ zGG 0M +KN,N x0F/GN� z2P
,0/KJ,+Jxz+NP z-+NMzx+, Kz)N yNN2 ,*-)N�NP
z2PP-z(2(J+K )z-�J2L PNL-NN, 0M zxx*-zx��
<*- PN,J-N J, zy0)N zGG M0- x02,J,+N2x�� z2P
M0- +KJ, ,xz22J2L J, )N-�(NGG ,*J+NP� #KN /-0�
xNP*-N M0- zx.*J-J2L +KN Pz+z J2 z M0-F +Kz+
xz2 yN /-0xN,,NP (J+K F0PNGGJ2L /-0�
L-zFFN, J, zx+*zGG� .*J+N GN2L+K�� J2)0G)J2L
z ,N-JN, 0M ,N/z-z+N zx+J02, +Kz+ z-N ,N+ 0*+
J2 EJL� w�

$xz22J2L z2P v�[ PJLJ+zG Fz2J/*Gz+J02
-N/-N,N2+, z /0+N2+JzG y-NzH+K-0*LK� y*+ J2
0-PN- +0 zxKJN)N +KN yN,+ -N,*G+, J+ J, (NGG +0
yN z(z-N 0M +KN zP)z2+zLN, z2P PJ,zP)z2�
+zLN,� #KN FzJ2 zP)z2+zLN J, +KN x-Nz+J02
0M z FN+-JxzGG� zxx*-z+N )J-+*zG x0/�� (KJxK
J, zxx*-z+N +0 (J+KJ2 ,FzGG +0GN-z2xN,� #KJ,
x0/� xz2 yN x-Nz+NP (J+K0*+ z2� /K�,JxzG
x02+zx+ (J+K +KN 0-JLJ2zG 0yINx+� ^20+KN-
HN� zP)z2+zLN J, +KN ,/NNP (J+K (KJxK +KN
,xz22N- (0-H,� FNz2J2L +Kz+ z x0/� xz2 yN
x-Nz+NP J2 z ,K0-+ zF0*2+ 0M +JFN 02 ,J+N
�GNz)J2L M*-+KN- +JFN M0- NGzy0-z+J02 0d,J+N��
#KN x0/� xz2 yN -N/-0P*xNP z, 0M+N2 z, -N�
.*J-NP� (KJGN +KN Pz+z xz2 zG,0 yN ,+0-NP J2
PJdN-N2+ G0xz+J02,� zx+J2L z, z2 J2,*-z2xN
,K0*GP +KN 0-JLJ2zG M-zLFN2+ LN+ G0,+ 0-
PzFzLNP� #KJ, ,xz2 /-0)JPN,� z, z )J-+*zG
0yINx+� +KN yz,J, M0- )z-J0*, HJ2P, 0M PJLJ+zG
Fz2J/*Gz+J02� -Nx02,+-*x+J02� -N2PN-J2L,
z2P ,0 02� B+, +K-NN PJFN2,J02zG xKz-zx+N-�
J,+Jx, -N/-N,N2+ z2 JF/0-+z2+ N2Kz2xNFN2+
M0- -N,Nz-xK /*-/0,N,�"2GJHN z /K0+0L-z/K�
J+ J, /0,,JyGN +0 �00F x02+J2*0*,G� J2 z2P
0*+� +0 LN+ xG0,N- +0 +KN PN+zJG -N.*J-NP�
^-Nz, +Kz+ (0*GP yN x02xNzGNP yNKJ2P
M-02+zG /0-+J02, J2 z /K0+0L-z/K 0- P-z(J2L
xz2 yN zxxN,,NP� I*,+ z, JM +KN -NzG M-zLFN2+
(z, 7J2,JPN1 +KN x0F/*+N-�
<2 +KN 0+KN- Kz2P +KN-N z-N ,0FN PJ,zP�

)z2+zLN,� #KN,N xz2 yN HN/+ (J+KJ2 -Nz,02�
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zyGN GJFJ+, JM +KN� z-N H20(2 M-0F +KN yN�
LJ22J2L� z2P ,+N/, z-N +zHN2 +0 ,*//GN�
FN2+ +KN ,xz22J2L (J+K 0+KN- +NxK2J.*N,
,*xK z, Kz2P P-z(J2L, 0- /K0+0L-z/K,�
<*- x02xN-2 KN-N J, 20+ ,0 F*xK +NxK2JxzG
x02,+-zJ2+, �N� L�� +KN 2NxN,,J+� 0M (0-HJ2L
z+ -NGz+J)NG� G0( GJLK+ GN)NG,� yNG0( t��
?*� JPNzGG� � Mz- G0(N- +Kz2 +KN Pz��GJ2L
GN)NG, 0M Pz�+JFN JGG*FJ2z2xN +�/JxzG 0M
0*+P00- z-xKzN0G0LJxzG ,J+N, J2 +KN >NPJ�
+N--z2Nz2�� y*+ (J+K +KN zxx*-zx� (J+K
(KJxK +KN ,xz2 z//-0�JFz+N, +0 +KN 0y�
INx+� yNxz*,N +KN ,xz2 yNx0FN, J2 NdNx+ z
,*y,+J+*+N M0- +KN 0-JLJ2zG M0- ,+*P� /*-�
/0,N,� B2 Mzx+ +KN F0,+ JF/0-+z2+ PJ,zP�
)z2+zLN� /z-zP0�JxzGG�� GJN, J2 +KN )N-�
x-Nz+J02 0M +KN ,xz2 J+,NGM� ^M+N- +KN 0yINx+
Kz, yNN2 ,xz22NP� -N,Nz-xKN-, (JGG -N+*-2
+0 +KNJ- J2,+J+*+J02� +0 (0-H (J+K +KN )J-�
+*zG x0/�� #KN ,xz2 0M x0*-,N xz220+ yN
+KN ,zFN z, +KN 0yINx+� J+ xz2 02G� yN z2
z//-0�JFz+J02� 02N +Kz+ J, x02PJ+J02NP y�
xN-+zJ2 xKz-zx+N-J,+Jx,�
#KN J2M0-Fz+J02 (N 0y+zJ2 M-0F z ,xz2�

2N- N�J,+, z, z /0J2+�xG0*P� #KJ, /0J2+�xG0*P
J, +KN .*zGJ+� PN+N-FJ2J2L Mzx+0-� B+ M0GG0(,
+Kz+ +KN F0-N PN2,N +KN xG0*P� +KN F0-N zx�
x*-z+N +KN )J-+*zG -N/-0P*x+J02� ^ PN2,N-
xG0*P -N.*J-N, F0-N ,xz22J2L +JFN� y*+ +KJ,
J, 20+ +KN GJFJ+J2L Mzx+0-�  J+K z -N,0G*+J02
0M ��tFF���qFF +KN ,xz22N- +�/JxzGG� PN�
GJ)N-NP �w FJGGJ02 MzxN, M0- 0*- L-0*/ 0M xz�
/J+zG,� N.*J)zGN2+ +0 z XGN ,J�N +Kz+ (z, +00
Gz-LN 0- 7KNz)�1 +0 yN Fz2J/*Gz+NP (J+K zM�
M0-PzyGN Kz-P(z-N �N,/NxJzGG� FNF0-�� z2P
,0M+(z-N�  Kz+ *,N Kz, +KN PN2,N,+ /0,,JyGN
/0J2+�xG0*P JM J2 /-zx+JxN x0F/*+N-, xz220+
Kz2PGN J+` $0 +KN -N,0G*+J02 Kz, +0 yN HN/+
P0(2 +0 z -Nz,02zyGN GJFJ+� v FJGGJ02 MzxN,
J2,+NzP 0M +KN �w FJGGJ02� z2P M-0F +KJ, M0G�
G0(, z ,N-JN, 0M 2NLz+J)N x02,N.*N2xN,�
$FzGG�,xzGN KJ,+0-JxzG +-zxN,� ,*xK z, +00G
Fz-H,� FJLK+ 20+ yN )J,JyGN z+ z -NP*xNP -N,�
0G*+J02� B+ J, zG,0 JF/0-+z2+ +0 20+N +Kz+
(KJGN x0F/GN+NG� ,F00+K ,*-MzxN, z-N xGNz-G�
PJ,+J2L*J,KzyGN M-0F -0*LK 02N,� PJdN-N2+
HJ2P, 0M -0*LK2N,, xz2 yN Kz-P +0 PJ,xN-2�
$*-MzxN, Fz� yN -0*LK yNxz*,N +KN� (N-N
0-JLJ2zGG� FzPN -0*LK� 0- yNxz*,N +KN� (N-N
PzFzLNP� �N+ ,*xK PJdN-N2xN, FJLK+ 20+ yN
)J,JyGN M-0F +KN ,xz2�

#KN LN0FN+-JxzG xKz-zx+N-J,+Jx, 0M +KN 0y�
INx+ z-N zG,0 ,JL2JXxz2+� E0- N�zF/GN� z2 0y�
INx+ GJHN z2 B02Jx xz/J+zG Fz� J2xG*PN ,0FN
,*-MzxN, +Kz+ FNN+ z+ z ,Kz-/ z--J,� ,*xK z,
+KN Pz-+, 0M +KN NLL�z2P�Pz-+ 0-2zFN2+ +Kz+
-*2 z-0*2P +KN NxKJ2*,� KN2 FzHJ2L xz-N�
M*G 0y,N-)z+J02, y� N�N� z2P /N-Kz/, +0*xK�
+KJ, xz2 yNx0FN xGNz-� PN,/J+N +KN Mzx+ +Kz+
+KN z--J, Fz� Kz)N yNN2 N-0PNP� (J+K +KN
N�xN/+J02 0M ,0FN 0xxz,J02zG /-0+Nx+NP
z-Nz,� ]*+ yNxz*,N z ,xz2 -NLJ,+N-, /0J2+,
LN2N-z+NP 02 z L-JP� GJHN +K-0(J2L z 2N+ 0)N-
+KN xz/J+zG� J+ J, *2PN-,+z2PzyGN +Kz+ 02G� z
MN( /0J2+, Fz� Kz//N2 +0 x0J2xJPN (J+K ,*-�
)J)J2L /z-+, 0M +KN z--J,� %NG�J2L 02G� 02
+KN ,xz2� 02N x0*GP Kz)N +KN JF/-N,,J02 +Kz+
+KN -JPLN 0M z Pz-+ (z, -0*2PNP� FJ,,J2L +KN
Mzx+ +Kz+ J+ (z, 0-JLJ2zGG� ,Kz-/�
#0 JF/-0)N +KN zxx*-zx� 0M J2+N-/-N+z+J02

J+ J, +KN-NM0-N 2NxN,,z-� +0 +zHN zy*2Pz2+
KJLK�-N,0G*+J02 /K0+0L-z/K,� y*+ N)N2 +KN,N
Fz� 20+ ,K0( x-J+JxzG /0J2+, 0M J2M0-Fz+J02�
N,/NxJzGG� (KN2 +KN� z-N KJPPN2 M-0F +KN
)JN( 0M +KN xzFN-z GN2,� E0- +KJ, -Nz,02 (N
Kz)N +0 P-z( ,HN+xKN, -Nx0-PJ2L xKz-zx+N-�
J,+Jx, 0M J2+N-N,+ z2P -NMN-N2xJ2L +KNF +0
+KNJ- G0xz+J02� Z)N2 +KN F0,+ F0PN-2 +NxK�
20G0LJN, z2P +KN F0,+ KJLKG� zP)z2xNP ,0M+�
(z-N xz220+� z2PF*,+ 20+� -N/GzxN +KN -NzP�
J2L z2P *2PN-,+z2PJ2L (N LN+ M-0F xz-NM*G
0y,N-)z+J02 0M +KN 0-JLJ2zG�

s D-w/KJu Z02,JPN-w+J02,

^M+N- +KN,N 0y,N-)z+J02, -NGz+J2L +0 +KN -N�
x0-PJ2L z2P Kz2PGJ2L 0M +KN Pz+z z2P J+,
GJFJ+z+J02,� 0*- 2N�+ x02xN-2 J, (J+K +KN
NGzy0-z+J02 0M +KN Pz+z 0d�,J+N� ^+ +KJ, ,+zLN
z /-0xNP*-N Kz, +0 yN /*+ J2 /GzxN �xM� EJL� w��
y� (KJxK +KN /0J2+ xG0*P J, x02)N-+NP J2+0
z FN,K +Kz+ xz2 yN JF/0-+NP J2+0 ,*J+zyGN
,0M+(z-N /-0L-zF,� J2 0*- xz,N %KJ20xN-0,�
=*-y, F0PNGGJ2L /-0L-zFFN M0-  J2P0(,�
/-0)JPNP y� >x=NNG Z*-0/N �%0yN-+
>x=NNG 3 ^,,0xJz+N, w��w�� #KN2 .*N,�
+J02, 0M -N/-N,N2+z+J02 x0FN +0 +KN M0-N� z2P
zG,0 0M +KN -Nx02,+-*x+J02 0M +KN 0yINx+ J2
J+, K�/0+KN+JxzG 0-JLJ2zG JPNzG ,+z+N�
%NLz-PJ2L -N/-N,N2+z+J02� z HN� xKzGGN2LN

M0- z2� 2N( +NxK2J.*N J, +0 zPz/+ J+,NGM +0
+KN x02)N2+J02, 0M /*yGJxz+J02 z2P ,+*P��

troD�CN-P+ 3 >��JG,02 A02N,� $uw22J2L \2uJN2+ [*JGPJ2L Z0F/02N2+,



EJL� sl =w�0,� )0+J)N u0G*F2� NGN)w+J02, w2P ,Nu+J02, (J+K ,uw2,�

#KJ, ,+JGG -N.*J-N, +KN x-Nz+J02 0M +-zPJ+J02zG
P-z(J2L, J2 +KN M0-F 0M /Gz2,� ,Nx+J02, z2P
NGN)z+J02,� ]NM0-N +KJ, xz2 yN P02N +KN ,JPN
+0 yN P-z(2 Kz, +0 yN 0-+K0L02zG +0 +KN
)JN(J2L /Gz2N� #KN2 +KN ,xz2 J, .*zGJXNP +0
,N-)N z, z yzxHL-0*2P JFzLN M0- +-zxJ2L )Jz
+KN *,N 0M z w�[ /-0L-zFFN� #KN -N/-N,N2�
+z+J02 0M +KN ,xz2 �(KJxK /-N,N2+, J+,NGM z,
,*-MzxN,� J2 +KN M0-F 0M z2 NGN)z+J02 FzPN
*/ 0M GJ2N, J2)0G)N, PNxJ,J02, z2P I*PLN�
FN2+� I*,+ z, J2 +KN xz,N 0M P-z(J2L z2 0yINx+
+-zPJ+J02zGG�� #KN .*N,+J02 0M ,+�GN J, 0M
x0*-,N z Fz++N- 0M /N-,02zG /-NMN-N2xN 0-
+z,+N� $K0*GP (N G0,N +KN PNGJxz+N J2M0-Fz�
+J02�-JxK .*zGJ+JN, 0M +KN Kz2P P-z(J2L�
(KJxK PJP ,*xK z L00P ,N-)JxN 0)N- ,0 Fz2�
�Nz-,` #KN ,*/N-JF/0,J+J02 0M ,xz2 z2P /-0�
INx+J02 I*,+ FN2+J02NP zG,0 -zJ,N, +KN /0,,J�
yJGJ+� 0M 2N( +�/N, 0M K�y-JP JFzLN� J2 (KJxK
+KN J2+N2,J+� 0M +KN ,xz2 yzxHL-0*2P xz2 yN

zPI*,+NP z, PN,J-NP �xM� EJL� v�� ",J2L +KJ,
+NxK2J.*N J+ J, /0,,JyGN +0 x02)N� x02)J2x�
J2LG� -0*2P2N,, z2P 0+KN- )0G*FN+-Jx xKz-�
zx+N-J,+Jx, +Kz+ z-N /-0yGNFz+Jx y� FNz2, 0M
GJ2N P-z(J2L zG02N�
\-0,,�,Nx+J02, Fz� yN x-Nz+NP J2 z ,JFJGz-

(z� +0 +KN P-z(J2L 0M NGN)z+J02,� CN-N +KN
FzJ2 zP)z2+zLN 0M +KN v�PJFN2,J02zG ,xz2
x0FN, J2+0 /Gz�n z2� x-0,,�,Nx+J02 z+ z2�
xK0,N2 G0xz+J02 xz2 Nz,JG� yN ,/GJ+ 0d M-0F
+KN 0+KN- /z-+,� KJLKGJLK+NP z2P P-z(2 z, z
w�PJFN2,J02zG /-0XGN� #KN ,xz2 -N,NFyGN, z
/Jx+*-N� y*+ (J+K +KN yN2NX+ 0M x02+zJ2J2L
v�[ J2M0-Fz+J02� (J+K J2X2J+N /0,,JyJGJ+JN,
M0- ,*y,N.*N2+ J2+N--0Lz+J02� #KJ, J, .*J+N
PJdN-N2+ M-0F +KN w�[ 0*+x0FN, 0M +-zPJ�
+J02zG ,*-)N�,� y� (KJxK +KN -N,Nz-xKN- -N�
+*-2, +0 KJ, 0- KN- /GzxN 0M (0-H (J+K 02G�
z GJFJ+NP 2*FyN- 0M /-0XGN,�
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EJL� rl =w�0,� )0+J)N u0G*F2� -Nu02,+-*u+J02�

EJL� ql =w�0,� �-Jw� M-02+wG uw/J+wG 0M +KN YJ02�,0,�+NF/GN� ,*/N-JF/0,J+J02 0M ,uw2 w2P -Nu02,+-*u�
+J02�

r %Nu02,+-*u+J02

 KN2 +*-2J2L +0 v�PJFN2,J02zG -Nx02,+-*x�
+J02, �xM� EJL� u�� +KNJ- x-Nz+J02 M-0F +KN ,xz2
J, 20+ ,JF/GNn J+ xz220+ yN P02N y� /-N,,J2L
z y*++02� J2 Mzx+ +KN F0PNG Kz, +0 yN x-Nz+NP
GJ2N y� GJ2N� ,*-MzxN y� ,*-MzxN� NzxK (J+K
J+, J2PJ)JP*zG ,Kz/N�^, J2 +KN xz,N 0MFzHJ2L
+KN ,Nx+J02,� +KN ,xz2 xz2 yN J2+N--0Lz+NP
M0- /-0XGN, (KN-N)N- 02N (z2+,� y� ,/GJ++J2L
+KN FN,K z, 0M+N2 z, 2NxN,,z-�� ^M+N- +KN
/-0XGN, z-N -NP-z(2� +KN F0PNG xz2 yN x-N�
z+NP M-0F +KNF� A*,+ z, +KN 0-JLJ2zG Fz�
Kz)N yNN2 y-0HN2 0- J2x0F/GN+N� ,0 +00 J,
+KN ,xz2� GNz)J2L -00F M0- J2+N-/-N+z+J02�
#-JzG z2P N--0- J, z2 JF/0-+z2+ /z-+ 0M +KN
/-0xN,,� (J+K Fz2�F0-N /0,,JyJGJ+JN, M0- -N�
)N-,JyJGJ+� +Kz2 (KN2 M-zLFN2+, z-N J2+N�
L-z+NP *,J2L /Gz,+N-� E0- ,*xK (0-H +KN
H20(GNPLN z2P N�/N-JN2xN 0M +KN /N-,02 P0�
J2L +KN -Nx02,+-*x+J02 J, J2N)J+zyG� +KN .*zG�
J+� PN+N-FJ2J2L Mzx+0-� �N+ +KN v�[ ,xz2 J,
zyGN +0 N2Kz2xN +KN GN)NG 0M .*zGJ+�� yNxz*,N
J+ xz2 yN x0F/z-NP (J+K +KN -Nx02,+-*x+J02
z+ z2� GN)NG 0M PN+zJG� *2FN-xJM*GG� ,K0(J2L
z2� PN)Jz+J02,� B2 ,0FN (z� J+ J, z, JM +KN
-Nx02,+-*x+J02 J, 7(-z//NP1 z-0*2P +KN ,xz2�
^+ /0,J+J02, (KN-N +KN -Nx02,+-*x+J02 J, +00
Mz- M-0F +KN ,xz22NP ,*-MzxN z Lz/ z//Nz-,�
0-� JM +KN -Nx02,+-*x+J02 J, +00 xG0,N +0 +KN
,xz2� 0- zx+*zGG� (J+KJ2 J+� +KN +(0 ,*-MzxN,
J2+N-,Nx+�  J+K /z+JN2xN z2 zxx*-z+N F0PNG�
(J+KJ2 +KN +0GN-z2xN, (N xK00,N +0 (0-H

(J+K� xz2 yNFzPN(J+K 2NLGJLJyGN PJdN-N2xN,
yN+(NN2 +KN -Nx02,+-*x+J02 z2P +KN 0-JLJ2zG�
B2 0+KN- (0-P, +KN -Nx02,+-*x+J02 yNx0FN,
z )J-+*zG -N/GJxz 0M +KN K�/0+KN+JxzG JPNzG 0-
*2PzFzLNP 0-JLJ2zG�

trmD�CN-P+ 3 >��JG,02 A02N,� $uw22J2L \2uJN2+ [*JGPJ2L Z0F/02N2+,



EJL� pl YNG/KJ� uw/J+wG 0M +KN $/KJ2� 0M +KN =w�Jw2,� F0PNG u-Nw+NP v� -w/JP /-0+0+�/J2L�

E0- +KN )J,*zGJ,z+J02 (KJxK x0FN, z+ +KN
N2P 0M +KN F0PNGGJ2L� PJdN-N2+ /0,,JyJGJ+JN,
z-N z)zJGzyGN� #KN 0-JLJ2zG ,xz2 �xM� EJL� ��
z2P +KN -Nx02,+-*x+J02 �xM� EJL� u� xz2 yN
x0F/z-NP� NJ+KN- J2 +KN M0-F 0M /-J2+, 0-
)JPN0� 0- ,JF/G� 02 +KN ,x-NN2� B+ J, *,NM*G
+0 ,K0( +0LN+KN- J2 +KN ,zFN XGN +KN 0-JLJ2zG
,xz2 z2P z ,NFJ�+-z2,/z-N2+ -Nx02,+-*x+J02�
z, J2 +KN xz,N 0M +KN )J,*zGJ,z+J02 0M z xz/J+zG
�xM� EJL� t� M-0F +KN +NF/GN 0M �-Jz� =z�0,
�D-*yN2 �pp�� <K2N,0-L �pps�� #KJ, PJM�
MN-N2+Jz+J02 J, N�+-NFNG� NdNx+J)N� ,J2xN J+ -N�
)NzG, ,N)N-zG +KJ2L, z+ +KN ,zFN +JFNo

� +KN N�+N2+ 0M /-N,N-)z+J02 0M +KN z-+NMzx+
x0F/z-NP +0 +KN 0-JLJ2zG ,+z+N

� +KN XPNGJ+� 0M +KN -Nx02,+-*x+J02 x0F�
/z-NP +0 +KN ,xz2

� +KN .*zGJ+� 0M +KN F0PNGGJ2L�

E0- +KN /*-/0,N 0M x-Nz+J2L NGN)z+J02,
xN-+zJ2 z,/Nx+, 0M +KN F0PNG P0 20+ Kz)N +0
yN /N-MNx+G� -N,0G)NP� N,/NxJzGG� z2�+KJ2L
+Kz+ GJN, yNKJ2P +KN ,*-MzxN )JN(NP J2 NGN)z�
+J02� ]*+ xKz2LJ2L +KN 0yINx+ /-0/N-+JN, +0
+-z2,/z-N2x� J2+-0P*xN, z +NxK2JxzG xKzG�
GN2LN� E-0F 20( 02 N)N-� /z-+ +Kz+ (0*GP
*,*zGG� yN KJPPN2 yNKJ2P +KN ,*-MzxN yN�
x0FN, )J,JyGN� #0 z)0JP x02M*,J2L� 0)N-Gz/�
/J2L 0- *22NxN,,z-� /JNxN,� +KN F0PNG Kz,
+0 yN x-Nz+NP N�+-NFNG� xz-NM*GG�� B+ J, yN,+
+0 x-Nz+N z ,J2LGN� 7(z+N-+JLK+1 0yINx+� (J+K
zGG ,*-MzxN, /N-MNx+G� I0J2NP +0 +KNJ- 2NJLK�
y0*-,�

 J+K (z+N-+JLK+ )J-+*zG 0yINx+, z20+KN-
2N( /0,,JyJGJ+� J, z)zJGzyGN� ^ -z/JP /-0+0�

+�/J2L FzxKJ2N zGG0(, *, +0 /-J2+ +KN x0F�
/*+N- F0PNG z, -NzG Kz/+Jx F0PNG,� z, J2 +KN
xz,N 0M +KN )0+J)N x0G*F2 �xM� EJL� s� 0M +KN
=z�Jz2, z+ [NG/KJ �^Fz2P-� �ptv�� *,J2L
z )z-JN+� 0M Fz+N-JzG, �PN/N2PJ2L +0 +KN
y*PLN+�� #KN 02N JGG*,+-z+NP J2 EJL� s (z,
FzPN 0M z -NGz+J)NG� xKNz/ /Gz,+N-�yz,NPFN�
PJ*F�

q Z02uG*,J02,

#KN /0,,JyJGJ+JN, 0dN-NP +0 *, y� +KN 2N(
+NxK20G0LJN, PN,x-JyNP J2 +KJ, /z/N-� ,*xK z,
+KN zyJGJ+� +0 ,*/N-JF/0,N ,xz2, z2P -Nx02�
,+-*x+J02, �xM� EJL� t�� 0- +0 7/-J2+1 J2 v�[
�xM� EJL� s�� /-0FJ,N +0 zP)z2xN z-xKzN0G0LJ�
xzG -N,Nz-xK J2 N�xJ+J2L (z�,� C0(N)N-� z,
(N FN2+J02NP Nz-GJN-� +KN yN2NX+ 0M +NxK20G�
0L� xz2 ,+JGG yN N2Kz2xNP y� +-zPJ+J02zG
P-z(J2L +NxK2J.*N, z2P 0y,N-)z+J02� B2PNNP
+KN,N -NFzJ2 )J+zG JM J2M0-Fz+J02 zy0*+ z2
0yINx+ J, 20+ +0 yN G0,+ 0- FJ,-N/-N,N2+NP J2
x-Nz+J2L +KN )J-+*zG x0/�� #KN /-0xN,, 0M
F0PNGGJ2L J, 20+ I*,+ z FNxKz2JxzG N�N-xJ,N�
J+ -N.*J-N, J2+N-/-N+z+J)N ,HJGG z2P z-+J,+Jx 0-
z-xKJ+Nx+*-zG ,N2,JyJGJ+JN,� $0 Mz- (N Kz)N 20
FzxKJ2N J2)N2+NP +Kz+ J, zyGN +0 -N/GzxN +KN
.*zGJ+z+J)N z2zG�,J, 0M +KJ2HJ2L K*Fz2 yN�
J2L,�

\uH20(GNPLNFN2+,

 N (0*GP GJHN +0 +Kz2H #KN $xz2 #NzF
�(((�+KN,xz2+NzF�x0�*H�� z2P J2 /z-+Jx*Gz-
>z-H 'KJGGJ/,� (K0 zx+NP z, ,*yx02+-zx+0-
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02 +KJ, /-0INx+� N z-N zG,0 L-z+NM*G +0[z)JP
$xzKJGG z2P >z-Jz 'JGzGJ 0M +KN ^FN-Jxz2
$xK00G 0M \Gz,,JxzG $+*PJN, J2 ^+KN2, M0- z-�
-z2LJ2L +KN /N-FJ+, HJ2PG� L-z2+NP y� +KN
D-NNH z*+K0-J+JN,� [z)JP $xzKJGG z2P
>z2+Kz �z-FzH0*/J zG,0 /-0)JPNP )zG*�
zyGN G0LJ,+JxzG ,*//0-+ P*-J2L +KN XNGP +-J/
J+,NGM�
#KJ, -N,Nz-xK PN/N2PNP M*2PzFN2+zGG� 02

'-0MN,,0- 'z*G %JxKN2,� (K0 (z, J2,+-*�
FN2+zG J2 ,N++J2L */ +KN /-0INx+ z2P -N,0G)�
J2L +KN M*GG -z2LN 0M +NxK2JxzG J,,*N, J2)0G)NP
J2 xz--�J2L J+ 0*+� 'z*G $KN/KN-P1, Fz+K�
NFz+JxzG N�/N-+J,N (z, J2)zG*zyGN J2 KNG/J2L
*, (J+K PNxJFz+J02 z2P 0+KN- /-0xN,,N,
/-J0- +0 F0PNGGJ2L�

%NMN-N2uN,

^Fz2P-�� '�� �ptvo ?z \0G022N PN, =z�JN2, N+
GN '0-+J.*N PN, ^+KN6 2JN2,� � E0*JGGN, PN [NG�
/KN,� #0FN BB� #0/0L-z/KJN N+ ^-xKJ+Nx+*-N�[N
]0xxz-P� 'z-J,� E-z2xN�

]z-GN++z� ]�� w���o #KN <-JLJ2, 0M +KN D-NNH
^-xKJ+Nx+*-zG <-PN-,� � \zFy-JPLN "2J)N-,J+�
'-N,,� \zFy-JPLN� "@ z2P =N( �0-H� "$^�

D-*yN2� D�� �pqpo [z, �G+N,+N Fz-F0-2N !0�
G*+N2Hz/J+NGG� � B,+FJ++ vpo �s���rw�

D-*yN2� D�� �pp�o ^2M�2LN PN, >02*FN2+zG�
yz*, z*M =z�0,� � ]z*+NxK2JH PN- ^2+JHN�

C-,L� ^�C0dFz22 � 'KJGJ// )02 �zyN-2� ]N-�
GJ2� DN-Fz2�o sv�r��

D-*yN2� D�� w���o D-JNxKJ,xKN #NF/NG *2P
CNJGJL+�FN-� � t�^*V��CJ-FN-�>�2xKN2�DN-�
Fz2��

CNGGFz22� >� �\�� w��wo ?1^-xKJ+Nx+*-N L-N.*N
�� ?N, /-J2xJ/N, PN Gz x02,+-*x+J02� � 'Jxz-P�
'z-J,� E-z2xN�

>x=NNG� %� 3 ^,,0xJz+N,� w��wo %KJ20xN-0,� �
="%]$ F0PNGJ2L M0-  J2P0(,� !N-,J02 v��
",N-1, D*JPN� $Nz++GN� "$^�

<K2N,0-L� ^�� �ppso !0+J) 0PN- ^-xKJ+NH+*-�
,�*GN2� � $�*GN *2P DNy�GH� C-,L� Z��?�
$xK(z2P2N-� )02 �zyN-2� >zJ2� zF %KNJ2�
DN-Fz2�o vp�ur�

 JG,02 A02N,� >�� M0-+Kx0FJ2Lo DJM+, +0 +KN
D0P,� #KN x02xN/+J02 0M +NF/GN, z2P 0-PN-,
J2 z2xJN2+ D-NNxN� � �zGN "'� ?02P02� "@�

#KN0P0-N,x*� [�� �pq�o ?N xKz/J+Nz* J02J.*N
L-Nx� � Z,,zJ F020L-z/KJ.*N� 'z-J,� E-z2xN�

^PP-N,, 0M +KN ^*+K0-,o

[J/G��B2L�DN0-LCN-P+3>z-H JG,02 A02N,�
[N/z-+FN2+ M0- ^-xKJ+Nx+*-N 3 \J)JG Z2LJ2NN-�
J2L� "2J)N-,J+� 0M ]z+K� ]z+K ]^w r^�� "@�
N�FzJGo L�KN-P+OF�(�I02N,�yz+K�zx�*H�

>z2*,H-J/+ NJ2LN-NJxK+o Az2*z- w��q
^2LN20FFN2o >zJ w��q
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{vN-/-�M*2L PN- [w*FK�KN2vN,+JFF*2L w*, Yw+N2
MG*L�N*LLN+-wLN2N- ?w,N-,uw22N- J2 ,+-*H+*--NJuKN2
=w+*-(�GPN-2 PN, =w+J02wG/w-H, [w�N-J,uKN- �wGP

>\%Z< CX"%BZC� D-wMN2w* 3 XZ@C\%Y @X==X?� E-NJ,J2L

@N�(0-P,o E0-N,+ B2)N2+0-�� [JLJ+zG \-0(2 >0PNG� ?z,N- $xz22J2L� CNJLK+ PN+N-FJ2z+J02

$*FFz-�o Z)zG*z+J02 0M +-NN KNJLK+ PN+N-FJ2z+J02
M-0F zJ-y0-2N Gz,N- ,xz22N- Pz+z 0)N- +KN -JxKG�
,+-*x+*-NP 2z+*-zG M0-N,+, 0M +KN ]z)z-Jz2 E0-N,+
=z+J02zG 'z-H� #KN /*-/0,N 0M +KJ, ,+*P� (z, +0
J2)N,+JLz+N +KN zxx*-zx� 0M Fz2*zG +-NN KNJLK+
FNz,*-NFN2+, (J+K zJ-y0-2N Gz,N- ,xz22N-,� #KN
,+*P� Fz+N-JzG J2xG*PNP ,FzGG�M00+/-J2+ +JFN�0M�
VJLK+ Gz,N- ,xz22N- Pz+z zx.*J-NP J2 +KN ,/-J2L
z2P ,*FFN- 0M w��w *,J2L z #0/0$�, EzGx02 BB
zJ-y0-2N Gz,N- ,�,+NF0)N- +KNF02+z2NFJ�NP M0-�
N,+, P0FJ2z+NP y� =0-(z� ,/-*xN �'JxNz zyJN,�
z2P Z*-0/Nz2 yNNxK �EzL*, ,�G)z+Jxz� 0M +KN ]z�
)z-Jz2 E0-N,+=z+J02zG 'z-H 2Nz- 'z,,z*�DN-Fz�
2�� ^ Pz+z ,N+ yz,NP 02 v�tt +-NN, J2 wv PJdN-N2+
,+z2P, (z, z)zJGzyGN M0- +KN PN+N-FJ2z+J02 0M +KN
zxx*-zx� 0M +-NN KNJLK+ FNz,*-NFN2+, *,J2L Gz,N-
,xz22J2L Pz+z� ���� 0M +KN,N +-NN, x0*GP yN x0-�
-Nx+G� JPN2+JXNP )J,*zGG� (J+K +KN Gz,N- ,xz22J2L
Pz+z� #-NN KNJLK+, z-N *2PN-N,+JFz+NP y� z2 z)N-�
zLN 0M ��tvF� #KN ,+z2Pz-P PN)Jz+J02 (z, ��wuF�
#KN z)N-zLN )zG*N 0M +KN zy,0G*+N +-NN KNJLK+ PJM�
MN-N2xN, (z, ����F� (J+K z ,+z2Pz-P PN)Jz+J02 0M
��pF� #KN *2PN-N,+JFz+J02 0M KNJLK+ (z, L-Nz+N-
zF02L x02JMN-, ���ruF� +Kz2 zF02L PNxJP*0*,
+-NN, ���vrF�� C0(N)N-� +KN ,+z2Pz-P PN)Jz+J02
(z, KJLKN- M0- PNxJP*0*, +-NN, ���uvF� +Kz2 M0-
x02JMN-, ���wtF�� #KN PN)Jz+J02 J2 KNJLK+ (z, x0-�
-Nx+NP (J+K +KN zJP 0M -NL-N,,J02 F0PNG, z++zJ2J2L
z x0NdJxJN2+ 0M PN+N-FJ2z+J02 0M ��ppF� B2 -NLz-P
+0 KNJLK+ FNz,*-NFN2+,� +KN,N -N,*G+, J2PJxz+N z
,JFJGz- GN)NG 0M zxx*-zx� z, +K0,N zx.*J-NP
+K-0*LK x02)N2+J02zG M0-N,+-� /-zx+JxN,� B2PNNP�
+KN-N z-N ,0FN J2PJxz+J02, +Kz+ +KN� Fz� N)N2 yN
F0-N zxx*-z+N�

�*,zFFN2Mz,,*2Lo[z, �JNG PJN,N- $+*PJN (z- N,�
PJN >N,,LN2z*JLHNJ+ )02 V*L�N*LLN+-zLN2N2 ?z�
,N-,xz22N-2 M�- PJN ]z*FK�KN2yN,+JFF*2L �*
�yN-/-�MN2� [z�* (*-PN2 JF E-�KGJ2L *2P $0F�
FN- w��w [z+N2 FJ+ PNF V*L�N*LLN+-zLN2N2 ?z�
,N-,xz22N- EzGx02 BB PN- EJ-Fz #0/0$�, J2 PN2
)02%0+y*xKN �EzL*, ,�G)z+Jxz� *2P EJxK+N �'JxNz
zyJN,� P0FJ2JN-+N2  �GPN-2 PN, =z+J02zG/z-H,
]z�N-J,xKN-  zGP N-Mz,,+� [zM�- ,+z2P NJ2 [z+N2�
,z+� )02 v�tt ]�*FN2 �*- !N-M�L*2L� [z)02
H022+N2 ���� ]�*FN NJ2PN*+JL FJ+ CJGMN PN,
[ >)J,*NGG JPN2+JX�JN-+ (N-PN2� BF>J++NG (*-�
PN PJN ]z*FK�KN *F ��tvF *2+N-,xK�+�+� [JN
$+z2Pz-Pzy(NJxK*2L yN+-*L ��wuF� [N- >J++NG�
(N-+ PN- zy,0G*+N2 ]z*FK�KN2PJdN-N2�N2 GzL yNJ
����F� PN-N2 $+z2Pz-Pzy(NJxK*2L yNJ ��pF�[z�
yNJ (z- PJN "2+N-,xK�+�*2L PN- ]z*FK�KN2 yNJ
PN2 =zPNGy�*FN2 FJ+ ��ruF ,+�-HN- z*,LN/-�L+
zG, yNJ PN2 ?z*yy�*FN2 ���vrF�� BF DNLN2�*L
(z- PJN $+z2Pz-Pzy(NJxK*2L yNJ PN2 ?z*yy�*�
FN2 ���uvF� L-��N- zG, yNJ PN2 =zPNGy�*FN2
���wtF�� [JN @0--NH+*- PN- C�KN2zy(NJxK*2LN2
(*-PN FJ+ %NL-N,,J02,F0PNGGN2 P*-xKLNM�K-+�
PJN NJ2 ]N,+JFF+KNJ+,Fz� )02 ��pp N--NJxK+N2�
[JN Z-LNy2J,,N �NJLN2� Pz,, PJN C�KN2FN,,LN�
2z*JLHNJ+ )02 V*L�N*LLN+-zLN2N2 ?z,N-,xz22N-2
�*FJ2PN,+ PN- )02 KN-H�FFGJxKN2 M0-,+GJxKN2
>N+K0PN2 N2+,/-JxK+� NJ2JLN B2PJ�JN2 PN*+N2 ,0�
Lz- Pz-z*M KJ2� Pz,, ,JN yN,,N- J,+�

� XJ2GNJ+*2L

[JN LN2z*N Z-Mz,,*2L )02 ]z*F� *2P ]N�
,+z2PN,K�KN2 J,+ )02 �N2+-zGN- ]NPN*+*2L

M�- PJN \Kz-zH+N-J,JN-*2L PN-  �GPN- JF
%zKFN2 )02  zGPJ2)N2+*-N2� ]N-NJ+, FJ+
PJN,N- D-��N Gz,,N2 ,JxK -NGz+J) L*+N ^y�
,xK�+�*2LN2 PN, C0G�)0--z+N, 0PN- PN- ]J0�

'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 r�t��n� $� tqs�tps� t \vv�� q #wv�
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Fz,,N )0-2NKFN2� $xK02 ZJxKK0-2 ��p�u�
,+NGG+ MN,+� Pz,, ���(NJ ]N,+�2PN *2zyK�2LJL
)02 PN- ]02J+�+ Pz, LGNJxKN !0G*FN2 KzyN2�
(N22 JK-N >J++NGK�KN �yN-NJ2,+JFF+77� ZJ2N
LN2z*N v[�^yyJGP*2L )02 ]0PN2� *2P ]N�
,+z2PN,0yN-V�xKN �*- ]N,+z2PN,K�KN2N-�
FJ++G*2L J,+ PzFJ+ NJ2N (N,N2+GJxKN !0-z*,�
,N+�*2L� *F EN-2N-H*2P*2L,,N2,0-N2 N-�
M0GL-NJxK M�- M0-,+� *2P2z+*-,xK*+�MzxKGJxKN
E-zLN,+NGG*2LN2 J2  �GPN-2 NJ2,N+�N2 �*
H�22N2�

[zyNJ ,/JNG+ Pz, PJLJ+zGN DNG�2PNF0PNGG
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xKN, PJN 20-FzGJ,JN-+N zGPK�KN yN,xK-NJy+�

Z, LJy+ PN2 ^y,+z2P �(J,xKN2 ]0PN20yN-�
V�xKN *2P PNF IN(NJG, N�zH+ G0+-NxK+ Pz�
-�yN- N-Mz,,+N2 !NLN+z+J02,yN,+z2P+NJG� zG,0
PJN C�KN PN- ]�*FN� (JNPN-�
[*-xK !N-(N2P*2L NJ2N, DN0J2M0-Fz�

+J02,,�,+NF, (z- N, 2*2 F�LGJxK� ]z*FLJ/�
MNG zG, G0HzGN,>z�JF*F JF[ >�* N-HN2�
2N2 *2P PN2 Pz�* H0--N,/02PJN-N2PN2 C��
KN2(N-+ �* yN,+JFFN2� [JN N�zH+N '0,J�
+J02,yN,+JFF*2L� PN- z*M PNF ]0PN2 LN�
FN,,N2N2 ]�*FN� (z- PJN !0--z*,,N+�*2L
PzM�-� Pz,, PJN,N FJ+ PNFDN0J2M0-Fz+J02,�
,�,+NF GzLN-JxK+JL �*,zFFN2 FJ+ PNF
[ > zF ]JGP,xKJ-F Pz-LN,+NGG+ (N-PN2
H022+N2� [zFJ+ (z- NJ2 PJ-NH+N- !N-LGNJxK
)02 PN2 )0F ]0PN2 yN,+JFF+N2 ]z*FK��
KN2 FJ+ PN2 z*, PNF [ > LNFN,,N2N2
]z*FK�KN2F�LGJxK� ^*, PN2>N,,(N-+PJM�
MN-N2�N2 M�- PJN D-*//N2 =zPNGy�*FN�
?z*yy�*FN *2P #0+K0G� �zyLN,+0-yN2N=z�
PNGy�*FN� PJN ��#� zyLNy-0xKN2 ,J2P� (*-�
PN2 >J++NG(N-+� $+z2Pz-Pzy(NJxK*2L �-NGz�
+J)� *2P %>$�ENKGN- yN-NxK2N+� �*,�+�GJxK
(*-PN M�- PJN ]N+-�LN PN->N,,(N-+PJdN-N2�
�N2 PJN $+z2Pz-Pzy(NJxK*2L yN-NxK2N+ �zy�
,0G*+��

r X-LNv2J,,N

E�- PJN ^*,(N-+*2LN2 (*-PN2 2*- PJN ]�*�
FN PN- ]0PN2-NMN-N2� yN-�xH,JxK+JL+� PJN
NJ2PN*+JL JF [ > JPN2+JX�JN-+ (N-PN2
H022+N2 �,JNKN #zy� v�� !02 PN2 -NGN)z2+N2
]�*FN2 PN- <yN-,xKJxK+ �yJ, w�v <yN-K�KN�
H022+N2 �yN- rw; JF [ > NJ2PN*+JL N-�
Hz22+ (N-PN2� B2 PN- >J++NG� *2P "2+N-�
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#wv� ql !N-LGNJuK PN- [w*FK�KN2vN,+JFF*2L P*-uK ?w,N-,uw22N- FJ+ PN2 [w*FK�KN2FN,,*2LN2
JF DNG�2PN w*M PN2 NJ2�NG2N2 %NMN-N2�MG�uKN2�

EG�xKN2
=-�

^2�zKG
LNFN,,N2N-
]�*FN

>J++NG(N-+
�-NGz+J)�
�F_

$+z2Pz-P�
zy(NJxK*2L
�-NGz+J)�

�F_

>J++NG(N-+
�zy,0G*+�

�F_

$+z2Pz-P�
zy(NJxK*2L
�zy,0G*+�

�F_

%>$Z
�F_

� q� g��vr ��rs ��tp ��s� ��qu

w s� g��tt ��vt ���� ��pt ��uv

v u� g���r ��rq ��t� ��q� ��rp

u t� g��us ���� ��rp ��rr ����

t ts ��vw ��u� ���� ���w ��uw

s qq g��s� ��r� ��rr ��tv ��pv

r sq g��pu ��pt ���r ��q� ��vv

q p� g��v� ��pv ��rr ��s� ��pr

p vs g��ts ���u ��pp ��rq ��wt

�� u� g���� ��uw ���u ��qu ��u�

�� vu g��wp ���w ��vp ��pp ��r�

�w vp g��rq ��tr ��q� ��tv ��ps

�v vq g���� ��sp ���r ��tp ��ww

�u vq g��q� ��t� w��p ���u w�vv

�t w� g��qr ��vs w��u ���s w�wp

�s wu g���r ��qw ��ru ���q w��q

�r t� g���v ���u ��qt ��rr ��vu

�q wt g��rq w��q ��pp ��pv w��p

�p ws ���r ��qq ��st ��s� ��qq

w� �q g��wp ��pt ��tw ��w� ��pw

w� �t g��uw ��sr ��pu ��pv w��v

ww wr g��tt ��r� ��uu ���t ��rr

wv vv g��u� ��rw ��vw ���t ��ru

,xKJxK+ (z- PJN BPN2+JX�JN-*2L,-z+N FJ+ w��s
y�(� q�v; N-(z-+*2L,LNF�� 2JNP-JLN-� Pz
PJN,N ]�*FN z*ML-*2P JK-N- LN-J2LN2 D-��N
FNJ,+ 2JxK+ JF [ > zyLNyJGPN+ (N-PN2�
^F K�xK,+N2 (z- ,JN yNJF #0+K0G�� LNM0GL+
)0F =zPNG(zGP *2P )0F >J,xK(zGP�
E�- PJN ^2zG�,N2 (*-PN2 PJN z*, PNF

[ > N-FJ++NG+N2 ]z*FK�KN2 FJ+ PN2 [z�
+N2 PN- ]0PN2-NMN-N2� )N-LGJxKN2 �,JNKN
#zy� u�� [N->J++NG(N-+ PN->N,,K�KN2PJdN�
-N2� zGGN- LNFN,,N2N2 ]�*FN yN+-�L+
g��tvF� [z, yNPN*+N+� Pz,, PJN FJ+ PNF
?z,N- N-FJ++NG+N2 ]z*FK�KN2 *F N+(z NJ�

2N2 KzGyN2 >N+N- LN-J2LN- z*,MzGGN2� zG, PJN
zF ]0PN2 yN,+JFF+N2 %NMN-N2�Pz+N2
�D-0*2P +-*+K�� ]NJ PN2 =zPNGy�*FN2 J,+
PJN,N ^y(NJxK*2L FJ+ g��rpF zF ,+�-H,�
+N2 z*,LN/-�L+� (�K-N2P ,JN yNJ PN2 zyLN�
,+0-yN2N2 ]�*FN2 FJ+ g��ws xF PN2 2JNP�
-JL,+N2  N-+ N--NJxK+� ^*xK yNJ PN2 ?z*y�
y�*FN2 J,+ PJN,N- ENKGN- FJ+ g��vrF -NGz�
+J) LN-J2L� !N-LGNJxK+ Fz2 PN2 >J++NG(N-+
PN- zy,0G*+N2^y(NJxK*2LN2� N-LJy+ ,JxK NJ2
N+(z, z2PN-N, ]JGP� CJN- N--NJxKN2 =zPNG�
*2P ?z*yy�*FN FJ+ ���u *2P ���rF NJ2
,NK- �K2GJxKN, Z-LNy2J,� [N-  N-+ M�- PJN
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zyLN,+0-yN2N2 =zPNGy�*FN J,+ FJ+ ��tt 2*-
N+(z KzGy ,0 K0xK� [JN Z-LNy2J,,N M�- PJN
NJ2�NG2N2 EG�xKN2 ,J2P J2 #zy� t Pz-LN,+NGG+�

[JN =zPNGy�*FN N--NJxKN2 z*M PN2 %NMN�
-N2�V�xKN2 K�*XL C�KN2 )02 �yN- wtF yJ,
�* urF� ]NJ ,0GxK L-0�N2 ]z*FK�KN2 (J-P
PN- Z-MzK-*2L 2zxK PN- ENKGN- PN- +N--N,+-J�
,xKN2 C�KN2FN,,*2L JFFN- L-��N-� $0
�NJL+N ,JxK� Pz,, PJN >N,,K�KN2PJdN-N2� yNJ
]�*FN2 �yN- v�F JF >J++NG g��q�F yNJ
NJ2N- $+z2Pz-Pzy(NJxK*2L )02 ��ttF yN�
+-�L+� (�K-N2P ,JN yNJ PN2 2JNP-JLN-N2 ]�*�
FN2 2*- g��vwF �$+z2Pz-Pzy(NJxK*2L
���uF� z*M(NJ,+�

"F PJN "2+N-,xK�+�*2L PN- ]z*FK�KN2
z*,�*LGNJxKN2� (*-PN2 GJ2Nz-N %NL-N,,J02N2
LN-NxK2N+� [JN Z-LNy2J,,N ,J2P J2 ^yy� �
Pz-LN,+NGG+�

[JN !z-JzyJGJ+�+ PN- >N,,*2LN2 (z- yNJ
PN2 ?z*yy�*FN2 FJ+ NJ2N- $+z2Pz-Pzy(NJ�
xK*2L PN- -NGz+J)N2 >N,,(N-+PJdN-N2�N2
)02 ��uvF yN,02PN-, K0xK� $NK- (N2JL Kz�
yN2 PJN >N,,*2LN2 KJ2LNLN2 yNJF #0+K0G�
LN,+-N*+� ,0 Pz,, PJN $+z2Pz-Pzy(NJxK*2L
KJN- 2*- ��rpF yN+-�L+� ]NJ PN2 =zPNGy�*�
FN2 yN+-�L+ ,JN ��wtF� [JN $+z2Pz-Pzy(NJ�
xK*2L PN- zy,0G*+N2 ^y(NJxK*2LN2 J,+ N-�
(z-+*2L,LNF�� LN-J2LN-� ]NJ PJN,NF 'z-z�
FN+N- GJNLN2 =zPNG� *2P ?z*yy�*FN FJ+ N+�
(z ��pF LGNJxKz*M� FJ+ ��swF N--NJxK+ Pz,
#0+K0G� PN2 2JNP-JL,+N2  N-+� [N- %>$�
ENKGN- J,+ yNJ =zPNG� *2P ?z*yy�*FN2 FJ+
��uqF JPN2+J,xK� ]NJF #0+K0G� J,+ N- FJ+ NJ�
2NF  N-+ )02 ��quF PN*+GJxK LN-J2LN-� [JN
C�*XLHNJ+,)N-+NJG*2L PN- >N,,PJdN-N2�N2
J,+ J2 ^yy� w Pz-LN,+NGG+�

q YJ,H*,,J02

BF !N-LGNJxK �* KN-H�FFGJxKN2 ]z*FK��
KN2FN,,*2LN2 yNJ  zGPJ2)N2+*-N2 ,xK2NJ�
PN+ PJN ]z*FK�KN2N-FJ++G*2L z*, PNF
[ >,NK- L*+ zy�]z*N- �w���� *2+N-,*xK�
+N PJN DN2z*JLHNJ+ )02 +N--N,+-J,xKN2 C��
KN2FN,,*2LN2� PJNFJ+ PNFLGNJxKN2 !N-MzK�
-N2 (JN J2 PN- )0-GJNLN2PN2 $+*PJN P*-xKLN�
M�K-+ (*-PN2� yNJ  zGPJ2)N2+*-N2� J2PNF N-
@02+-0GGFN,,*2LN2 z2 �w�v ]�*FN2 FJ+
PN2 Z-,+FN,,*2LN2 )N-LGJxK� [N->J++NG(N-+
PN- C�KN2PJdN-N2�N2 GzL yNJ ���rF� N, GzL
zG,0 2*- NJ2 LN-J2LN- ,�,+NFz+J,xKN- ENKGN-

yNJ NJ2N- PN- yNJPN2 >N,,*2LN2 )0-� [JN
$+z2Pz-Pzy(NJxK*2L PN- C�KN2FN,,*2LN2
GzL zGGN-PJ2L, yNJ ��uF� [N- ^y,0G*+(N-+
PN- [JdN-N2�N2 yN+-*L JF >J++NG ����F yNJ
NJ2N- $+z2Pz-Pzy(NJxK*2L )02 ��pqF�
^*xK PJN )02ZxHF�GG2N-3%JNLN- �w����
yN,xK-JNyN2N2 ENKGN- yNJ PN- ]z*FK�KN2�
FN,,*2L FJ+ PNF >N,,LN-�+ $**2+0 GJNLN2
M�- EJxK+N ����wF� *2P ]*xKN ���suF� JF
LGNJxKN2 ]N-NJxK� (JN PJN ^y(NJxK*2LN2
�(J,xKN2 >N,,*2LN2 FJ+ PNF ?z,N-,xz22N-
*2P +N--N,+-J,xKN2 %NMN-N2�FN,,*2LN2� BF
DNLN2,z+� �* PN2 %NMN-N2�FN,,*2LN2 (J-P
PJN ]z*FK�KN z*, PN2 ?z,N-,xz22N-Pz+N2
INP0xK *2+N-,xK�+�+� (0-z*M yN-NJ+, J2 z2PN�
-N2 "2+N-,*xK*2LN2 KJ2LN(JN,N2 (*-PN
�C��//� 3 B2HJ2N2 �ppp� 'N-,,02 N+ zG�
w��w� Dz)Nz* 3 CJGG w��v� ?NxHJN N+ zG�
w��v��
[JN "2+N-yN,+JFF*2L (J-P JF  N,N2+GJ�

xKN2 P*-xK M�2M EzH+0-N2 yNNJ2V*,,+o

z� �*F NJ2N2 ,J2P PJN  J/MNG+-JNyN FNJ,+
,NK- P�22� [zFJ+ J,+ PJN  zK-,xKNJ2GJxK�
HNJ+� )02 NJ2NF ?z,N-,+-zKG LN+-0dN2 �*
(N-PN2 -NGz+J) LN-J2L� ^*M PJN,N Z-HG��
-*2L PN*+N2 z*xK PJN Z-LNy2J,,N z*, PN2
>N,,*2LN2 KJ2o [JN L-0�N "2+N-yN,+JF�
F*2L yNJ PN2 =zPNGy�*FN2 N-HG�-+ ,JxK
PzP*-xK� Pz,, PN- J/MNG+-JNy z*M D-*2P
,NJ2N- LN-J2LN2 D-��N 2JxK+ N-Mz,,+ (J-P
*2P PJN %NVN�J02 PN, >N,,JF/*G,N, N-,+
yNJF N-,+N2 0PN- �(NJ+N2 ^,+.*J-G N-�
M0GL+� BF !N-LGNJxK Pz�* J,+ PJN ,�,+NFz�
+J,xKN ^y(NJxK*2L yNJ PN2 zyLN,+0-yN�
2N2 =zPNGy�*FN2 )JNG LN-J2LN-� [JN,
K�2L+ PzFJ+ �*,zFFN2� Pz,, PJN,N ]�*�
FN K�*XL zyLNy-0xKN2 ,J2P *2P PJN
]-*xK,+NGGN �*,zFFN2FJ+ PN2 )N-yGJNyN�
2N2 #0+�,+N2� NJ2N L-��N-N %NVN�J02,V��
xKN yN,J+�+ zG, PJN  J/MNGH20,/N� [JN
,+z-HN2 ^y(NJxK*2LN2� PJN Dz)Nz* 3
CJGG �w��v� FJ+ ��wrF yNJ ?z*yy�*FN2
N-FJ++NG+ KzyN2� H022+N2 KJN- 2JxK+ yN�
,+�+JL+ (N-PN2� [zFJ+ Kz+ JK-N $xKG*,,�
M0GLN-*2L� Pz,, NJ2 #NJG PN- %NVN�J02N2
yNJ ?z*yy�*FN2 N-,+ *2+N- PN- @-02N2�
0yN-V�xKN N-M0GL+ M�- PJN )0-GJNLN2PN
$+*PJN HNJ2N D�G+JLHNJ+� D-*2P M�- PJN
*2+N-,xKJNPGJxKN2 Z-LNy2J,,N H�22+N Pz,
*2+N-,xKJNPGJxKN %NMN�J02,)N-KzG+N2 )02
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?JxK+� *2P $xKz++yz*Fz-+N2 ,NJ2�  �K�
-N2P J2 PN- $+*PJN )02 Dz)Nz* 3 CJGG
�w��v� ?JxK+yz*Fz-+N2 �Z,xKN� ZJxKN�
^,/N� ]J-HN� *2+N-,*xK+ (*-PN2� Kz2PNG+
N, ,JxK yNJ PJN,N- $+*PJN )0- zGGNF *F
]*xKN2�

y� �*F z2PN-2 (J-H+ ,JxK z*xK Pz, ^y+z,+�
F*,+N- PN, #0/0$�,�?z,N-,xz22N-, z*M
PJN >N,,LN2z*JLHNJ+ z*,�  �K-N2P PN-
'*2H+zy,+z2P J2 EG*L-JxK+*2L FJ+ JF
>J++NG ���wF ,NK- LN-J2L J,+� yN+-�L+ N-
.*N- �*- EG*L-JxK+*2L ��sF� [JN,N, ^y�
+z,+F*,+N- Kz+ �*- E0GLN� Pz,, ]z*F,/J+�
�N2 +NJG(NJ,N 2JxK+ LN+-0dN2 (N-PN2� Pz
,JN ,JxK �(J,xKN2 PN2 $xz2GJ2JN2 yNX2�
PN2� ^*ML-*2P PN, -z,xKN2C�KN2zyMzGG,
J2 PN2 =zPNGyz*FH-02N2 J,+ PJN ,�,+N�
Fz+J,xKN^y(NJxK*2L yNJ PN2=zPNGy�*�
FN2 z*xK ,+�-HN- z*,LN/-�L+ zG, yNJ PN2
?z*yy�*FN2 FJ+ JK-N- NKN- H*LNGM�-FJ�
LN2 @-02N�

x� ZJ2 (NJ+N-N- D-*2P J,+ PJN ^*MyN-NJ+*2L
PN- ?z,N-,xz22N-Pz+N2� Pz PJN C�KN2�
(N-+N 2JxK+ z*, PN2 %0KPz+N2� ,02PN-2
z*, PNF [<> N2+20FFN2 (*-PN2�
[*-xK PJN ]N-NxK2*2L PN, [<> (J-P
PN- +z+,�xKGJxKN !N-Gz*M PN- <yN-V�xKN
LNLG�++N+� (z, �* NJ2N- "2+N-,xK�+�*2L
PN- DJ/MNG *2P NJ2N- ~yN-,xK�+�*2L PN-
��#�GN-77 �(J,xKN2 PN2 ]�*FN2 M�K-+�

P� [z2NyN2 ,/JNG+ PJN >N,,/*2H+PJxK+N PJN
�N2+-zGN %0GGN� Pz NJ2N K�KN-N >N,,�
/*2H+PJxK+N z*xK PJN  zK-,xKNJ2GJxKHNJ+
N-K�K+� PN2  J/MNG+-JNy �* +-NdN2� "2�
+N-,*xK*2LN2 �NJLN2� Pz,, ,JxK yNJ NJ2N-
>N,,/*2H+PJxK+N )02 *2+N- t '*2H+N2�
Fw PJN "2+N-,xK�+�*2L PN- ]z*FK�KN
z*MM�GGJL N-K�K+ �CJ-z+z w��u� �* N+ zG�
w��u��

N� ^*xK PJN DN2z*JLHNJ+ PN- [D>�>0PNG�
GJN-*2L Hz22 KJN- yNJ NJ2�NG2N2 EG�xKN2
NJ2N2 ZJ2V*,, z*M PJN "2+N-,xK�+�*2L
PN- ]�*FN KzyN2� $0 +-zLN2 *FLN,+�-��
+N� z*M PNF ]0PN2 GJNLN2PN ]�*FN Pz�*
yNJ� Pz,, PJN"2+N-yN,+JFF*2L yNJF#0+�
K0G� �J2 PJN,N2 ]N,+�2PN2 yNX2PN2 ,JxK
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JF $xK2J++ �yN- zGGN EG�xKN2 z*M =*GG
z*,FJ++NG+N2� [JN M0-,+GJxK -NGN)z2+N
>N,,LN2z*JLHNJ+ JF [N�JFN+N-yN-NJxK
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)02 ���vF yN-NxK2N+N2� [JN )02 Dz)Nz*
3 CJGG �w��v� yN,+JFF+N2 ^y(NJxK*2LN2
N--NJxK+N2 ��p�F M�- ]�,xKN *2P ��vF M�-
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,xK(z2HN2 *2P P*-xK NJ2N F�LGJxK,+ K0KN
>N,,/*2H+PJxK+N FJ2JFJN-+ (N-PN2�
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$JxK+ J2 PN2 zyLN,+0-yN2N2 ]N,+z2PN,+NJGN2
yN,,N- zG, J2 LN,xKG0,,N2N2 ]N,+�2PN2� ^*xK

tp�>�CN*-JuK 3 X�@N22NG� {vN-/-�M*2L PN- [w*FK�KN2vN,+JFF*2L



yNJ PN2 =zPNGy�*FN2 Hz22 PN-  J/MNG+-JNy
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*2P ?z*yy�*FN2 PJN >N,,LN2z*JLHNJ+ PN,
?z,N-,xz22N-, yN,,N- zG, yNJ %NMN-N2�FN,�
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yJGPz*,(N-+*2L� � E0-,+GJxKN E0-,xK*2L,yN�
-JxK+N >�2xKN2 =-� �vr�
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+J02 Fz2zLNFN2+� � E0-N,+ Zx0G0L� z2P >z�
2zLNFN2+ �v�o �tp��rt�

]-z2P+yN-L� #�� z-2N-� #�^��?z2PN2yN-LN-�
%�Z� 3 >xL-z(� A� ]�� w��vo [N+Nx+J02 z2P

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



z2zG�,J, 0M J2PJ)JP*zG GNzM�0d +-NN x-0(2, J2
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+J02zG^-xKJ)N, 0M 'K0+0L-zFFN+-� z2P%NF0�
+N $N2,J2L vu �v^�o qt�p��

ZxHF�GG2N-� <� 3 %JNLN-�  �� w���o B2M0-Fz�
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M�J2L xz20/� KNJLK+ *2PN-N,+JFz+J02 y� Gz,N-
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+J02�0-JN2+NP GJPz- /-0P*x+,� � B2+N-2z+J02zG
^-xKJ)N, 0M 'K0+0L-zFFN+-�� %NF0+N $N2,J2L
z2P $/z+JzG B2M0-Fz+J02 $xJN2xN, vs �q� w�o
�p�wv�

%NN,N� C� =JG,,02� >� D-z2P.)J,+ 'zKGN2� #�
CzL2N-� <�� A0�xN� $�� #J2LNG�M� "�� ZL�
yN-+K� >� 3 <G,,02� C�� w��vo \0*2+-�(JPN
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z2,xKGJN�N2P zG, ,N/z-z+N >N,,*2L N-Mz,,+�
[JN ]N/Vz2�*2L,H�,+N2 (*-PN2 �yN- �(NJ
@*2,+GJxK+.*NGGN2 �&*z-+��#*2L,+N2�CzG0�
LN2�?zF/N� FJ+ H02,+z2+N- $+-zKGPJxK+N
z*,LNGN*xK+N+� (NGxKN JF  NGGN2G�2LN2yN�
-NJxK �(J,xKN2 vt� *2P wt�� 2F PJN ,0Gz-N
ZJ2,+-zKG*2L ,JF*GJN-+� [N- >N,,z*Myz*
(*-PN �yN- PN2 �NJ+-z*F PN- >N,,HzF/zL�
2N H02,+z2+ LNKzG+N2� [JN !N-(N2P*2L )02
�(NJ ?JxK+.*NGGN2 )N-M0GL+N Pz, �JNG� PJN PJ�
-NH+J02zGN @0F/02N2+N PN- $+-zKG*2L �*
)N--J2LN-2 *2P PzFJ+ PN2 ZdNH+ PN- ]N�
,xKz++*2L yNJ PN- ^*M2zKFN PN- $/NH+-zG�
,JL2z+*-N2 �* FJ2JFJN-N2� CJN-�* (*-PN2
PJN ]NGN*xK+*2L,.*NGGN2 z*, NJ2N- C�KN )02
��� xF FJ+ NJ2NF �N2J+(J2HNG )02 u�� z*,
LNLN2�yN- GJNLN2PN2 %JxK+*2LN2 ,0 z*M PJN
]N,+�2PN LN-JxK+N+� Pz,, PN- LN-JxK+N+N
?JxK+,+-zKG IN(NJG, PJN 2�KN- LNGNLN2N C�GM+N
PN, ]N/Vz2�*2L,Hz,+N2, z*,GN*xK+N+N� "F
J2 zGGN2 )JN- &*zP-z2+N2 IN(NJG, )02 NJ2N-
?JxK+.*NGGN PJ-NH+N $+-zKG*2L �* NF/Mz2LN2
(*-PN2 PJN 'Vz2�H�,+N2 z*M %0GG(zLN2 *2�
+N- PN- >N,,)0--JxK+*2L /z-zGGNG �*- ]N�
GN*xK+*2L,zxK,N LN,xK0yN2� [JN>N,,*2LN2
FJ+ PNF ENGP,/NH+-0FN+N- N-M0GL+N2 z*,
NJ2N- ^*M2zKFNK�KN )02 s� xF �yN- PNF
]0PN2Fz+N-JzG� [JN =0-FzGJ,JN-*2L PN-
$+-zKGPJxK+NFN,,*2LN2 N-M0GL+N �yN- PJN

tpo#K0-,+N2 >N(N, N+ wG�� $/NH+-wGN X2+FJ,uK*2L )02 %NMGN�J02,,JL2w+*-N2



)0-LN,xKzG+N+N >N,,*2L NJ2N,  NJ�,+z2�
Pz-P, �v�ev� xF� '0G�+N+-zV*0-0N+K�GN2�
Ez� ?zy,/KN-N B2x�� yNJ LGNJxK yGNJyN2PN-
^*M2zKFNH02XL*-z+J02�

BFDNLN2,z+� �*FDNM��)N-,*xK ,+NK+ JF
ENGP)N-,*xK PJN $022N zG, ?JxK+.*NGGN �*-
!N-M�L*2L� (z, z*ML-*2P PN, )z-JzyGN2 ^�J�
F*+� *2P �N2J+,+z2P, PN- $022N ,0(JN PN-
J2K0F0LN2N2 #-�y*2L PN- ^+F0,/K�-N
NJ2N ,�,+NFz+J,xKN !N-,*xK,P*-xKM�K-*2L
N-,xK(N-+� "F PJN $xK(z2H*2LN2 PN- "F�
LNy*2L,)z-JzyGN2 ,0 LN-J2L (JN F�LGJxK �*
KzG+N2� (*-PN2 ,�F+GJxKN >N,,*2LN2 �*-
>J++zL,�NJ+ P*-xKLNM�K-+� Pz KJN- PJN LN�
-J2L,+N ^y(NJxK*2L )0F �N2J+(J2HNG *2P
/0+N2�JNGG PN- L-��+N $+-zKG*2L,V*,, )0-�
GJNL+� [JN ]N/-0y*2L,V�xKN2 Kz++N2 IN(NJG,
NJ2N D-��N )02 t�et� xF� PJN P*-xK PJN
,/NH+-zGN >N,,*2L yN,+F�LGJxK N-Mz,,+ (N-�
PN2 ,0GG+N� [JN ^*M2zKFNK�KN M�- PJN
$+-zKGPJxK+NFN,,*2LN2 GzL N2+,/-NxKN2P JF
ENGP)N-,*xK yNJ p� xF �yN- PNF ]0PN2�

s Yw+N2/-0�N,,JN-*2L

[JN [z+N2)0-/-0�N,,JN-*2L yNJ2KzG+N+N )N-�
,xKJNPN2N^-yNJ+,,xK-J++N� PJN /-JF�- PJN>J�
2JFJN-*2L PN- $+�-NJ2V�,,N yNJ PN- [z+N2�
z*M2zKFN �*F �JNG Kz++N2� $JL2zG,+�-*2LN2
KzyN2 JK-N2 "-,/-*2L N2+(NPN- J2 ,�,+NF�
,/N�JX,xKN2 ]N,xK-�2H*2LN2 ��� ]� $JL2zG�
%z*,xK�!N-K�G+2J,� 0PN- J2 $xK(z2H*2LN2
PN- "FLNy*2L,)z-JzyGN2 ��� ]� z+F0,/K�-J�
,xKN-  z,,N-LNKzG+�� CJN-�* (*-PN2 PJN
$/NH+-zG,JL2z+*-N2 �*2�xK,+ NJ2N- 2JxK+�GJ�
2Nz-N2 E-N.*N2��EJG+N-*2L *2+N- PN- ^2�
2zKFN NJ2N, '0G�20F, M�2M+N- <-P2*2L FJ+
NJ2NF EJG+N-MN2,+N- )02 �� $+�+�,+NGGN2 *2�
+N-�0LN2 �)LG� $z)J+�H� 3 D0Gz� �psu��

=zxK PN- [z+N2LG�++*2L (*-PN Pz, $JL�
2zG�%z*,xK�!N-K�G+2J, *2+N-,*xK+� [JN, N-�
M0GL+NFJ++NG, ]N-NxK2*2L PN, ,/NH+-zGN2!z�
-Jz+J02,H0NdJ�JN2+N2 �x)� �yN- PJN  JNPN-�
K0G*2L,FN,,*2LN2 M�- INPN NJ2�NG2N '-0yN
�2fu� *2PPN- NF/J-J,xKN2[NX2J+J02 NJ2N,
D-N2�(N-+N, M�- x) �x)Fz��� Cz+ PN- N-+ Pz�
yNJ PN2 PNX2JN-+N2 D-N2�(N-+ x)Fz� �yN-�
,xK-J++N2� (*-PN2 PJN yN+-NdN2PN2  NGGN2�
G�2LN2yN-NJxKN z*,LN,xKG0,,N2� Pz JK- ZJ2�
V*,, z*M PJN [NX2J+J02 ,/NH+-zGN- Z2PFNF�
yN- �* L-0� (�-N *2P PJN Z-LNy2J,,N )N-M�G�

,xKN2 (�-PN� [*-xK PJN ^2zG�,N PN- !z-Jz�
+J02,H0NdJ�JN2+N2 (*-PN2 PJN [z+N2 M�- PN2
DNM��� ,0(JN M�- PN2 ENGP)N-,*xK z*M PJN
$/NH+-zGyN-NJxKN PN, ,JxK+yz-N2 ?JxK+, *2P
PN, 2zKN2 B2M-z-0+, �vtt��vup 2F� ,0(JN
PN, H*-�(NGGJLN2 B2M-z-0+, ��ut���rpp 2F�
yN,xK-�2H+� �* �(NxHN2 PN- [z+N2-NP*H�
+J02 *2P >J2JFJN-*2L )02 %NP*2Pz2�N2
(*-PN PN- [z+N2,z+� M�- PJN (NJ+N-N ]Nz-�
yNJ+*2L z*M �� 2F $+�+�,+NGGN2zy,+z2P -NP*�
�JN-+�
[JN $xK�+�*2L PN- ^y*2Pz2�N2 )02 DN�

FN2LNz2+NJGN2 z*, $/NH+-zGPz+N2 N-M0GL+N
z*M ]z,J, PN- >N+K0PN PN- $>^� [N- ^2�
,z+� PN- $>^ J2 PN- EN-2N-H*2P*2L LNK+
*-,/-�2LGJxK z*M PJN ^*,(N-+*2L -�*FGJxK
N�/GJ�J+N- ^yyJGP*2LN2 �*-�xH *2P PJN
'-0yGNFz+JH� Pz,, F*G+J,/NH+-zGN $N2,0-N2
J2 PN- %NLNG P*-xK PJN yNL-N2�+N -�*FGJxKN
^*V�,*2L 2JxK+ J2 PN- ?zLN ,J2P� PJN HGNJ2�
-�*FJLN CN+N-0LN2J+�+ NJ2N, ?z2P,xKzM+,�
z*,,xK2J++N, �* N-Mz,,N2� [z, Z-LNy2J, ,J2P
>J,xK,/NH+-N2 z*, %NVNH+z2�N2 )N-,xKJN�
PN2N- <yN-V�xKN2+�/N2� [JN $>^ LNK+ Pz�
)02 z*,� Pz,, ,JxK NJ2 >J,xK,/NH+-*F GJ2Nz-
z*, FNK-N-N2 ZJ2�NG,/NH+-N2� ,0 LN2z22�
+N2 Z2PFNFyN-z2+NJGN2 �*,zFFN2,N+�+
�^PzF, �pqs�� $J2P PJN Z2PFNFyN- �$/NH+�
-N2 K0F0LN2N- <yN-V�xKN2� yNHz22+� Gz,�
,N2 ,JxK +KN0-N+J,xK �yN- PJN $>^ PJN ^2�
+NJGN PJN,N- zF >J,xK,/NH+-*F yN-NxK2N2�
*2P ,0 Pz, -�*FGJxKN [N+zJG NJ2N- $N2,0-�
z*M2zKFN )N-yN,,N-2 �=JxK0G w��r�� [JN,N-
^2,z+� G�,,+ ,JxK 0K2N (NJ+N-N, z*M 2JxK+�
zyyJGPN2PN [z+N2� (JN PJN KJN- )0-GJNLN2PN2
$/NH+-zG,JL2z+*-N2 �yN-+-zLN2� CJN-yNJ
,N+�+ ,JxK INPN, $/NH+-*F LN2N-NGG z*, PN2
Z2PFNFyN-2?NL*FJ20,N�D-z, *2P ]0PN2
�*,zFFN2� [N- '-0�N,, PN- $/NH+-zGN2 Z2+�
FJ,xK*2L M�- PN2 KJN- )0-GJNLN2PN2 EzGG
(J-P P*-xK ^yy� � )N-z2,xKz*GJxK+� DNFN2�
LN/G0+ ^ y�(� ] ,+NKN2 IN M�- NJ2N2 JFzLJ�
2�-N2 >N,,(N-+� PJN KJ2,JxK+GJxK JK-N- ?zLN
J2 PNF P*-xK z*,LN(�KG+N Z2PFNFyN- zy�
LN,+NxH+N2 ]N-NJxK JF 2�PJFN2,J02zGN2
%z*F LN/-�M+ (N-PN2� [z, %N,*G+z+ PN-
$>^ ,J2P 20-FJN-+N ^y*2Pz2�(N-+N �� yJ,
���;� PN- NJ2�NG2N2 E-zH+J02N2 M�- PJN IN�
(NJGJLN ^2,zz+)z-Jz2+N� PJN zG, $xK�+�N- J2
NJ2 %NL-N,,J02,F0PNGG NJ2LNKN2� [JN "F�
,N+�*2L PN- Z2+FJ,xK*2L )02 $/NH+-zG,JL�

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



\vv� �l %w*FwvL-N2�*2L JF 2�PJFN2,J02wGN2
%w*F P*-uK P-NJ X2PFNFvN- �)N-�2PN-+ 2wuK
CB?? �mmn��

#wv� tl >J++GN-N- \2+NJG )02 ?NL*FJ20,N2� �NJPNGL-w, *2P [NJH-�*+N-2 J2 PN- \2,ww+)w-Jw2+N� @�
rp�qt �)LG� CB>$#XY# t��q��

!z-Jz2+N #zLN 2zxK ^2,zz+  NJPNGL-z, �;_ ?NL*FJ20,N2 �;_ ]NJH-�*+N- �;_

 NJPNGL-z, ��� sv rp�wu � w��rs
%0+HGNN �w� sv � tq��p u��q�
 NJ�HGNN �v� sv � t��r� uq�wp
?*�N-2N �u� sv � sp��� v��p�

%0+HGNN� NJPNGL-z,
�t�

sv ut�ur u��up �v��u
up sv��v wu�u� �w�uq
vt ts�ur vw��� ���tv
w� up�pu uu�p� t��s

%0+HGNN� NJPNGL-z,
�ty�

sv sr�su �r�w� �t��s
up sr�uv p�tp ww�pp
vt rv�sq ���vs �u�ps
w� qw�us ����w s�tw

 NJ�HGNN� NJPNGL-z,
�s�

sv tr�sq �r�qs wu�us
up rw�ww �q��r p�s�
vt rv�w� �r�qr q�pw
w� rs�ts �r��� s�vv

?*�N-2N� NJPNGL-z,
�r�

sv ut�uw vs��t �q�uv
up sw�vu wp�ts q���
vt tr��p vs��v s�rq
w� t���t uu�uw u�uv

2z+*-N2 N-M0GL+N *2+N- !N-(N2P*2L PN- '-0�
L-zFFyJyGJ0+KNHN2 )02 B[? �J2+N-zx+J)N
Pz+z Gz2L*zLN� FJ+ PN- $0M+(z-N Z=!B�
[JN $xK�+�*2L PN- Z-+-zL,z2+NJGN z*, PN2

^y*2Pz2�(N-+N2 PN- Z2+FJ,xK*2L,/-0�N,�
,N N-M0GL+N P*-xK NJ2MzxKN%NL-N,,J02,z2zG��
,N� [JN ^-+ *2P $+�-HN PN, �*,zFFN2Kz2L,
(*-PN �yN- Pz, ]N,+JFF+KNJ+,Fz� ,0(JN
Pz, @02XPN2�2J)Nz* ,+z+J,+J,xK N-FJ++NG+�

r X-LNv2J,,N

r�� DNM��)N-,*uK

[JN Z-LNy2J,,N PN- ]N,+z2P,J2)N2+*- M�-
PN2 DNM��)N-,*xK w��t ,J2P J2 #zy� w �*�
,zFFN2LNMz,,+� ^*d�GGJL J,+ PN- K0KN ^2+NJG
z2 ]NJH-�*+N-2 yNJ PN2 %NJ2,zz+N2 %0+HGNN�
 NJ�HGNN *2P ?*�N-2N ,0(JN PJN !z-JzyJGJ+�+
PN- ^2+NJGN �yN- PJN  zxK,+*F,/N-J0PN
y�(� M�- PJN )N-,xKJNPN2N2 ^2,zz++N-FJ2N
)� z� J2 PN- ^2,zz+)z-Jz2+N t �%0+HGNN� NJ�
PNGL-z,��
[JN ^2+NJGN PN- ^2,zz+H0F/02N2+N2

D-z, *2P ?NL*FJ20,N ,+NGGN2 PJN zyK�2LJ�
LN2 !z-JzyGN2 M�- PJN %NL-N,,J02,z2zG�,N
Pz-� [JN N-HG�-N2PN2 !z-JzyGN2 (N-PN2
P*-xK PJN 20-FJN-+N2 ^y*2Pz2�N2 z*, PN-
$>^ LNGJNMN-+� CJN-yNJ (*-PN2 PJN ^2+NJGN
PN- ]NJH-�*+N- 2JxK+ yN-�xH,JxK+JL+� Pz KJN-�
M�- HNJ2 -N/-�,N2+z+J)N, Z2PFNFyN- LN2N�
-JN-+ (N-PN2 H022+N� E�- PJN $>^ (*-PN2
z*, PN2 %NJ2,zz+)z-Jz2+N2 � yJ, u ,0(JN PN-
]0PN2)z-Jz2+N �*2�xK,+ PJN ,/NH+-zGN2 Z2P�
FNFyN- � NJPNGL-z,7� �%0+HGNN7� � NJ�HGNN7�
�?*�N-2N7 *2P �]0PN27 LN2N-JN-+� (0yNJ /-0

tpm#K0-,+N2 >N(N, N+ wG�� $/NH+-wGN X2+FJ,uK*2L )02 %NMGN�J02,,JL2w+*-N2
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y = 0,5649x - 7,2218
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\vv� tl %NL-N,,J02,F0PNGGN w*M [w,J, PN- $>\ �DNM��)N-,*uK� M�- PJN !w-Jw2+N2 Y+� �NJPNGL-w,
�GJ2H,� v�(� ?*�N-2N �-NuK+,� �ps 3 rm #wLN 2wuK \2,ww+� 2cn��

#wv� sl @0--NGw+J02,H0NMMJ�JN2+N2 2wuK 'Nw-,02 w*, 20-FJN-+N- X2PFNFvN-�\v*2Pw2� *2P \2+NJG
w2 DN,wF+�#-0uHN2Fw,,N J2 ; ��*- X-G�*+N-*2L PN- )N-(N2PN+N2 !w-Jw2+N2 M�- PJN X2PFNFvN-
)LG� #wv� ���

Z2PFNFyN-�
H0FyJ2z+J02

]N,+z2P,zG+N-
�#zLN 2zxK ^2,zz+�

2 [+�  NJPNGL-z, ?NL*FJ20,N2

^
!z-Jz2+N2
��w�]0PN2

w� h vt h up h sv �s up�rw �r�pr

vt h up h sv �w �sr�p� u��s�

up h sv q ��qp�qt �q��ww

sv u ��pp�u� pu�rv

]
!z-Jz2+N2
��v�]0PN2

w� h vt h up h sv �s uu�qw �u��u

vt h up h sv �w �s��uv vr�pw

up h sv q ��p��rw ��qu��v

sv u ��pp�ru pv�ww

\
!z-Jz2+N2
��u�]0PN2

w� h vt h up h sv �s u��t� r�qr

vt h up h sv �w �s���� vq�w�

up h sv q ��p���u ��qt�ts

sv u ��pq�q� p���q

�� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02 ���� �w�,NJ+JL� ,JL2JXHz2+�
� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02 ���t �w�,NJ+JL� ,JL2JXHz2+�

$>^�'-0�NP*- NJ2N PN- P-NJ ?NL*FJ20,N2�
z-+N2 ,+NGG)N-+-N+N2P M�- zGGN ,+z2P�[JN $>^
(*-PN z2,xKGJN�N2P M�- PJN $zz+LNFN2LN PN-
!z-Jz2+N2 t� ty� s *2P r� P*-xKLNM�K-+�

^yy� w �NJL+ yNJ,/JNGKzM+ $+-N*PJzL-zFFN
PN- ^2+NJGN )02  NJPNGL-z, y�(� ?*�N-2N
*2P PN- yN-NxK2N+N2 20-FJN-+N2 ^y*2Pz2�
z*, PN- ,/NH+-zGN2 Z2+FJ,xK*2L z*M� [N-

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



#wv� rl @0--NGw+J02,H0NMMJ�JN2+N2 2wuK 'Nw-,02 w*, 20-FJN-+N- X2PFNFvN-�\v*2Pw2� *2P \2+NJG
w2 DN,wF+�#-0uHN2Fw,,N J2 ; � H*F*GJN-+N [N,+w2P,wG+N- ��*- X-G�*+N-*2L PN- )N-(N2PN+N2 !w�
-Jw2+N2 M�- PJN X2PFNFvN- )LG� #wv� ���

Z2PFNFyN-�
H0FyJ2z+J02

]N,+z2P,zG+N-
�#zLN 2zxK ^2,zz+�

2 [+�  NJPNGL-z, ?NL*FJ20,N2

!z-Jz2+N2
��w�]0PN2

sp h rq h p� h �wv uq w�wu s�uq

rq h p� h �wv vs �t�wv �q��r

p� h �wv wu �u��r� �uw��t

�wv �w �s���� �sq�uq

!z-Jz2+N2
��v�]0PN2

sp h rq h p� h �wv uq ws�w� s�r�

rq h p� h �wv vs ��ur�rw �q���

p� h �wv wu �r�up wp�tq

�wv �w �s��st �sq�sw

!z-Jz2+N2
��u�]0PN2

sp h rq h p� h �wv uq v�ru ��rv

rq h p� h �wv vs t�tr s�uq

p� h �wv wu �u�qr ws�uw

�wv �w wt��u �sq�rt

�� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02 ���� �w�,NJ+JL� ,JL2JXHz2+�
� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02 ���t �w�,NJ+JL� ,JL2JXHz2+�

�*,zFFN2Kz2L �(J,xKN2 $>^�yz,JN-+N2
E-zH+J02,z2+NJGN2 *2P PN2 Hz-+JN-+N2 ^2�
+NJGN2 PN- ^2,zz+H0F/02N2+N2 J,+ HGz- N-�
,JxK+GJxK *2P ,+z+J,+J,xK ,JL2JXHz2+ 2zxK�
(NJ,yz-� [JN $*FFN PN- ^2+NJGN M�-  NJPNG�
L-z, *2P ?NL*FJ20,N GJNL+ ,0(0KG yNJ PN2
$xK�+�N-2 zG, z*xK yNJ PN2 N-HG�-N2PN2 !z�
-JzyGN2 J2 PN- %NLNG *2+N- ���;� (z, z*M
Pz, ENKGN2 PN- ]NJH-�*+N- *2P PN2 ^2+NJG
PN, ]0PN2,JL2zG, yNJ PN- Z2+FJ,xK*2L �*�
-�xH �* M�K-N2 J,+�
[JN $>^�'-0�N,,JN-*2LN2 (*-PN2 FJ+

P-NJ )N-,xKJNPN2N2 Z2PFNFyN-H0FyJ2z+J0�
2N2 P*-xKLNM�K-+ �[+�  NJPNGL-z,� ?NL*FJ�
20,N �^� NJ�HGNN� ]�%0+HGNN� \�?*�N-2N��
]0PN2�� (0yNJ� (JN 0yN2 yN-NJ+, yN,xK-JN�
yN2� PJN ^2+NJGN PN- IN(NJGJLN2 E-zH+J02N2
zG, DN,zF+Pz+N2,z+� J2 PJN $xK�+�*2L NJ2�
LJ2LN2� #zy� v Mz,,+ PJN Z-LNy2J,,N PN- $>^
M�- PN2 DNM��)N-,*xK �*,zFFN2� E�- PJN
,+z+J,+J,xKN ^2zG�,N PN- �*,zFFN2K�2LN
(*-PN2 PJN  N-+N/zz-N 2zxK PNF ]N,+z2P,�
zG+N- )02 �G+N-N2 �* I�2LN-N2 ]N,+�2PN2 �*�
,zFFN2LNMz,,+� [JN,N �*,zFFN2Mz,,*2L

(*-PN M�- PJN ]N+-zxK+*2L PN- I�2LN-N2 ]N�
,+�2PN JF DNM��)N-,*xK 20+(N2PJL� Pz 2*-
PJN �G+N,+N2 ]N,+�2PN JF DNM��)N-,*xK zG,
%NJ2,zz+N2 )0-GzLN2� [JN Z-LNy2J,,N PN-
,+z+J,+J,xKN2^2zG�,N �NJLN2 K0xK ,JL2JXHz2�
+N �*,zFFN2K�2LN �(J,xKN2 $xK�+�N-2
�20-FJN-+N ^y*2Pz2�N2� *2P ]N,+z2P,Pz�
+N2 �E-zH+J02N2� M�- PJN �G+N-N2 ]N,+�2PN
z*M �]N,+z2P,zG+N- sv 3 svhup #zLN�� CJN-�
yNJ J,+ N, *2N-KNyGJxK� (NGxKN PN- P-NJ ?NL*�
FJ20,N2z-+N2 zG, Z2PFNFyN- M�- PJN $>^
)N-(N2PN+ (*-PN� [JN $+�-HN PN, �*,zF�
FN2Kz2L, 2JFF+ *2+N- PNF ZJ2V*,, I�2LN�
-N- ]N,+�2PN *2P yNJ @0FyJ2z+J02 *2+N-�
,xKJNPGJxKN-  zxK,+*F,/Kz,N2 J2 NJ2NF
$xK�+�F0PNGG zy�

r�t ENGP)N-,*uK

[JN $>^ PN- $/NH+-zGPz+N2 z*, PNF ENGP�
)N-,*xK (*-PN J2 ^2zG0LJN �*F DNM��)N-�
,*xK M�- PJN P-NJ Cz*/+)z-Jz2+N2  NJPNG�
L-z,� NJ�HGNN�  NJPNGL-z,�%0+HGNN *2P
 NJPNGL-z,�?*�N-2N zG, DN,zF+Pz+N2,z+�

to�#K0-,+N2 >N(N, N+ wG�� $/NH+-wGN X2+FJ,uK*2L )02 %NMGN�J02,,JL2w+*-N2



#wv� ql @0--NGw+J02,H0NMMJ�JN2+N2 2wuK 'Nw-,02
w*, X2PFNFvN-�\v*2Pw2� *2P \2+NJG w2 DN�
,wF+�#-0uHN2Fw,,N J2 ; � 2JuK+�H*F*GJN-+N
[N,+w2P,wG+N- �2c�t��

Z2PFNFyN-�
H0FyJ2z+J02

]N,+z2P,�
zG+N-

�#zLN 2zxK
^2,zz+�

[+�
 NJPNG�
L-z,

?NL*FJ�
20,N2

!z-Jz2+N2
��w�]0PN2

sp w��pv wu�rq

rq �r��v ���v�

p� �r�vq �s��v

�wv �s���� �sq�uq

!z-Jz2+N2
��v�]0PN2

sp ���ww wr�rt

rq ��q���� ��rv

p� ��r� �s�rv

�wv �s���� �sq�sw

!z-Jz2+N2
��u�]0PN2

sp wp�ws uu��t

rq u�tq �t�pr

p� us�ur ww�s�

�wv wt��u �sq�rt

�� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02
���� �w�,NJ+JL� ,JL2JXHz2+�

� [JN @0--NGz+J02 J,+ z*M PNF =J)Nz* )02
���t �w�,NJ+JL� ,JL2JXHz2+�

P*-xKLNM�K-+� E�- INPN ^*,(N-+*2L LJ2L
NyN2MzGG, NJ2 ]0PN2,/NH+-*F zG, Z2PFNF�
yN- J2 PJN Z2+FJ,xK*2L NJ2� PJN ]NJH-�*+N-
(*-PN2 yNJ PN- $>^� NyN2,0 (JN JF DNM���
)N-,*xK 2JxK+ yN-�xH,JxK+JL+� [JN %N,*G+z+N
PN- %NL-N,,J02,z2zG�,N2 �(J,xKN2 E-zH+J0�
2N2 z*, PN- ]N,+z2P,J2)N2+*- *2P 20-FJN-�
+N- ^y*2Pz2� z*, PN- $>^ ,J2P J2 #zy� u
z*MLNM�K-+� [JN �*,zFFN2,+NGG*2L J,+ z2z�
G0L �* #zy� v LNLGJNPN-+ 2zxK PN- )N-(N2PN�
+N2 Z2PFNFyN-H0FyJ2z+J02 M�- PJN $>^�
,0(JN 2zxK PN- �*,zFFN2,N+�*2L �yN- Pz,
]N,+z2P,zG+N-�

^GGLNFNJ2 2JFF+ PJN D�+N PN, $xK�+�F0�
PNGG, *2+N- PNF ZJ2V*,, I�2LN-N- ]N,+�2PN
*2P yNJ @0FyJ2z+J02 *2+N-,xKJNPGJxKN-
 zxK,+*F,/Kz,N2 zy� [N- �*,zFFN2Kz2L
�(J,xKN2 ?NL*FJ20,N2z2+NJG *2P Z2PFNF�
yN-�^2+NJG J,+ JF ^GGLNFNJ2N2 ,+�-HN- zG, M�-

PJN $xK�+�*2L PN, D-z,z2+NJG,� [N- L-��N-N
$+JxK/-0yN2*FMz2L JF ENGP)N-,*xK N-F�L�
GJxK+ NJ2N �*,�+�GJxKN ,N/z-JN-+N ]N+-zxK+*2L
PN- NJ2�NG2N2  zxK,+*F,,+zPJN2 �#zy� t��
[JN �*,zFFN2K�2LN ,J2P (JN ,xK02 JF DN�
M��)N-,*xKFJ+ �*2NKFN2PNF]N,+z2P,zG+N-
,+�-HN-� [JN D�+N PN- %NL-N,,J02,F0PNGGN
J,+ )0- zGGNF yNJ PN2 I�2LN-N2 ]N,+�2PN2
,NK- LN-J2L� ,0 Pz,, �*FNJ,+ HNJ2 ,JL2JXHz2�
+N- �*,zFFN2Kz2L 2zxK�*(NJ,N2 J,+�

q YJ,H*,,J02

[JN JF ENGP� *2P DNM��)N-,*xK P*-xKLN�
M�K-+N2 $/NH+-zGN2 Z2+FJ,xK*2L,/-0�N,,N
�NJLN2 PN*+GJxKN "2+N-,xKJNPN JF Z-LNy2J,
z*M� [N- !N-LGNJxK PN- E-zH+J02,z2+NJGN z*,
PN- ]N,+z2P,J2)N2+*- FJ+ PN2 z*, PN2 Z2P�
FNFyN-2 zyLNGNJ+N+N2^y*2Pz2�N2 �NJL+ M�-
PN2DNM��)N-,*xK JF^GGLNFNJ2N2 PN*+GJxKN
�*,zFFN2K�2LN z*M� (0yNJ PJN D�+N PN-
$xK�+�*2L FJ+ PNF ]N,+z2P,zG+N- �*2JFF+�
ZJ2N Z-HG�-*2L KJN-M�- J,+� Pz,, PJN /-0�N2�
+*zGN2 E-zH+J02,z2+NJGN z*, PN- ]N,+z2P,J2�
)N2+*- ,JxK z*M PJN 0yN-J-PJ,xKN DN,zF+yJ0�
Fz,,N yN�JNKN2� *2zyK�2LJL )0F^2+NJG PN-
]0PN2yNPNxH*2L �*F �NJ+/*2H+ PN- Z-Mz,�
,*2L� ]NJ PN- 0/+J,xKN2 >N,,*2L F�,,N2 IN�
P0xK PJN $/NH+-zG(N-+N M�- 'Vz2�N2z2+NJG�
]0PN2 *2PF�LGJxK,+ z*xK $xKz++N2 yN-�xH�
,JxK+JL+(N-PN2� $0Gz2LN NJ2N K0KN]J0Fz,,N
)0-GJNL+� zG,0 PN- ^2+NJG PN, ]0PN2,JL2zG,
LN-J2L z*,M�GG+� ,+NGG+ PJN,N- "2+N-,xKJNP HNJ2
'-0yGNF Pz-� ]NJ PN- ]N+-zxK+*2L I�2LN-N-
]N,+�2PN F�,,+N zGGN-PJ2L, PN- EG�xKN2z2�
+NJG PN, ]0PN2, FJ+ NJ2yN�0LN2 (N-PN2�
�K2GJxKN, LJG+ M�- $xKz++N2(*-M� A�2LN-N ]N�
,+�2PN (NJ,N2 J2 PN- %NLNG NJ2N K�KN-N ]N�
,xKz++*2L P*-xK PJN ]N,+z2P,LN0FN+-JN z*M�
$xKz++N2 (J-H+ ,JxK JF ^GGLNFNJ2N2 P�F/�
MN2P z*M PJN -NVNH+JN-+N ,/NH+-zGN $+-zKG�
PJxK+N z*, *2P yNNJ2V*,,+ ,0FJ+ Pz, >N,,�
,JL2zG� PN- ZJ2V*,, Hz22 zyN- JF ^GGLNFNJ�
2N2 zG, zPPJ+J) y�(� ,*y+-zH+J) �yN- PN2 LN�
,zF+N2 NGGN2G�2LN2yN-NJxKyN+-zxK+N+ (N-�
PN2 *2P Kz+ ,0FJ+ HNJ2N2 ZJ2V*,, z*M PJN
,/NH+-zGN Z2+FJ,xK*2L �Z-z,FJ w��v�� BF
DN(�xK,Kz*, (*-PN PNF ZJ2V*,, PN- ]N�
,xKz++*2L PN220xK P*-xK NJ2N ^*,GN*xK�
+*2L FJ++NG, yJPJ-NH+J02zGN- ]NGN*xK+*2L
%NxK2*2L LN+-zLN2� BF ENGP)N-,*xK (z-N2

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



(Var. 3.1) (Var. 3.2)

(Var. 3.3) (Var. 3.4)

\vv� sl [N,+w2P,)N-LGNJuK PN- )JN- �JNPN-K0G*2LN2 PN- !w-Jw2+N %0+HGNN wF �(NJ+N2 >N,,+N-FJ2�

KJ2LNLN2 HNJ2N PN-z-+JLN2 ]NGN*xK+*2L,z2�
,�+�N -NzGJ,JN-yz-� B2,LN,zF+ �NJL+ ,JxK� Pz,,
P*-xK PJN K�KN-N !z-JzyJGJ+�+ PN- "F(NG+�
MzH+0-N2 PN- �*,zFFN2Kz2L� (NGxKN- JF
DNM��)N-,*xK NJ2PN*+JL 2zxK(NJ,yz- J,+�
PN*+GJxK LN,xK(�xK+ (J-P� [N- ^2+NJG PN- N-�
HG�-+N2 !z-Jz2� z*M ]z,J, PN- Z2PFNFyN-�
^y*2Pz2�N2 )z-JJN-+ J2,LN,zF+ ,NK- ,+z-H�
z*xK (N22 PJN ]N,+JFF+KNJ+,Fz�N �* PN2
,/�+N-N2>N,,+N-FJ2N2 NyN2MzGG, �*2NKFN2�
=NyN2 PN2 "F(NG+NJ2V�,,N2 ,/JNG+ JF E-NJ�
Gz2P)N-,*xK PJN HGNJ2-�*FJLN ]N,+z2P,KN+N�
-0LN2J+�+ NJ2N N2+,xKNJPN2PN %0GGN� ZJ2N2
]NGNL KJN-M�- GJNMN-2 $N2H-NxK+z*M2zKFN2
FJ+ NJ2N- [JLJ+zGHzFN-z� PJN zG, %NMN-N2� �*
PN2 MNGP,/NH+-0FN+-J,xKN2 >N,,*2LN2 z*M�
LN20FFN2 (*-PN2 �CJF,+NP+ w��t�� ^G,
]NJ,/JNG KJN-M�- ,J2P J2 ^yy� v PJN )JN- 'z�
-zGGNGN2 PN- !z-Jz2+N v �%0+HGNN� %NJ2,zz+�
zyLNyJGPN+�
[JN K0KN !z-Jz+J02 PN, ]N(*xK,N, J,+ z*M

PN2 ^*M2zKFN2 N-,JxK+GJxK� [JN,N CN+N-0�
LN2J+�+ J,+ )0- zGGNF J2 �H0G0LJ,xK yN(J-+�
,xKzM+N+N2 D-�2Gz2PV�xKN2 z*,LN/-�L+ *2P

,+NGG+ NJ2N yNPN*+N2PN CN-z*,M0-PN-*2L M�-
PJN +NJGV�xKN2,/N�JX,xKN ]N,+z2P,z2zG�,N
z*M ]z,J, 0/+J,xKN- $+-zKG*2L,,N2,0-N2 Pz-�
ZJ2N (NJ+N-N ZJ2,xK-�2H*2L PN- ^*,,zLN�

M�KJLHNJ+ JF E-NJGz2P)N-,*xK ,+NGG+ PN- K0KN
]NJH-�*+N-z2+NJG Pz-� PN- PJN E0GLN NJ2N-
,xK(JN-JLN2 ]N,+z2P,N+zyGJN-*2L 2zxK PN-
^2,zz+ (z-� [z M�- PN2 ENGP)N-,*xK HNJ2
N2+,/-NxKN2PN, Z2PFNFyN- LN2N-JN-+ (N-�
PN2 H022+N� J,+ PJN $/NH+-zGz*M2zKFN PN-
!z-Jz2+N ]NJH-�*+N- z*, PNF DNM��)N-,*xK
2JxK+ J2 PJN ^2zG�,N NJ2LNV0,,N2�  JN J2
#zy� w N-,JxK+GJxK J,+ PN- /-0�N2+*zGN ^2+NJG
PN- ]NJH-�*+N-M-zH+J02 -NGz+J) K0xK� [JN,N-
^2+NJG z2 PN- $/NH+-zG,JL2z+*- (J-P ,0 IN�
P0xK NJ2NF PN- )N-(N2PN+N2 P-NJ Z2PFNF�
yN- �*LN,xK-JNyN2� (z, �* ~yN-,xK�+�*2LN2
PN- N-HG�-N2PN2 ^y*2Pz2�N2 M�K-N2 Hz22
�)LG� ^yy� w�� "2+N-,xK�+�*2LN2 (NJ,N2 KJ2�
LNLN2 Pz-z*M KJ2� Pz,, NJ2 ^2+NJG NJ2N- E-zH�
+J02 NJ2NF 0PN- FNK-N-N2 Z2PFNFyN-2
NJ2N- z2PN-N2 E-zH+J02 �*LN+NJG+ (J-P� [JN
>J2JFJN-*2L )02 ~yN-� *2P "2+N-,xK�+�
�*2LN2 J,+ NJ2N E-zLN PN- &*zGJ+�+ PN- NJ2�

tos#K0-,+N2 >N(N, N+ wG�� $/NH+-wGN X2+FJ,uK*2L )02 %NMGN�J02,,JL2w+*-N2



�NG2N2 Z2PFNFyN- *2P (JN -N/-�,N2+z+J)
PJN Z2PFNFyN-H0FyJ2z+J02 M�- Pz, DN�
FN2LN,JL2zG J,+�

[N- !N-LGNJxK PN- H*F*GJN-+N2 *2P 2JxK+�
H*F*GJN-+N2 [z+N2,�+�N JF E-NJGz2P)N-,*xK
Kz+ LN�NJL+� Pz,, z*xK *2+N- E-NJGz2PyNPJ2�
L*2LN2 NJ2N $xK�+�*2L )02 DNFN2LNz2+NJ�
GN2 z*M ]z,J, PN- ,/NH+-zGN2 Z2+FJ,xK*2L J2
*2+N-,xKJNPGJxKN2 zxK,+*F,/Kz,N2 /-J2�J�
/JNGG F�LGJxK J,+�  N-PN2 PJN [z+N2 PN- )N-�
,xKJNPN2N2>N,,+N-FJ2NFJ+NJ2z2PN- H*F*�
GJN-+� J,+ LN2N-NGG NJ2N K0KN $JL2JXHz2� �*
)N-�NJxK2N2� #N2PN2�JNGG ,/JNLNG2 PJN Z-LNy�
2J,,N PN- 2JxK+�H*F*GJN-+N2[z+N2 �(z- �K2�
GJxKN, (JPN-� N, J,+ INP0xK yNJ PN2 I�2LN-N2
]N,+�2PN2 z*ML-*2P PN, LN-J2LN2 ]0PN2yN�
PNxH*2L,L-zP, J2 PN- %NLNG HNJ2 ,JL2JXHz2�
+N- �*,zFFN2Kz2L N-FJ++NGyz-�

[N- KJN- )0-LN,+NGG+N ^2,z+� PN- $/NH+-z�
GN2 Z2+FJ,xK*2L )02 %NVN�J02,,JL2z+*-N2
M�- )N-,xKJNPN2N ^2,zz+)z-Jz2+N2 JF D-z,�
Gz2P�E*++N-yz* �NJL+ Pz, '0+N2+JzG ,/NH+-0�
,H0/J,xKN- >N,,*2LN2 �*- ^2zG�,N +NJGV��
xKN2,/N�JX,xKN- ]N,+z2P,FN-HFzGN z*M�
[JN ]N-NxK2*2L )02 Z2PFNFyN-�^y*2�
Pz2�N2 N-F�LGJxK+ ^*,,zLN2 �yN- Pz, !0-�
H0FFN2 )02 E-zH+J02N2 J2DNFN2LNz2,zz�
+N2 *2P Hz22 PzFJ+ �*F NJ2N2 B2PJHz+0-N2
PN- E*++N-.*zGJ+�+ GJNMN-2 *2P �*F z2PN-N2
�*- Z-+-zL,0/+JFJN-*2L JF PN- +NJGV�xKN2�
,/N�JX,xKN2 ]N(J-+,xKzM+*2L )02D-z,Gz2P�
yN,+�2PN2 yNJ+-zLN2 � zxKN2P0-M w��t��

=NyN2PN- -�*FGJxKN2!z-JzyJGJ+�+ PN- ]N�
,+z2P,M-zH+J02N2 H022+N �yN- NJ2N  zxK,�
+*F,/N-J0PN )0- zGGNF z*xKPJN �NJ+GJxKN[��
2zFJH )02 DNFN2LNz2+NJGN2 *2+N- 2z+�-GJ�
xKN2 "FLNy*2L,yNPJ2L*2LN2 z*, ,/NH+-z�
GN- B2M0-Fz+J02 2zxKLN(JN,N2 (N-PN2�

#-0+� PN- z*MLN�NJL+N2 >�LGJxKHNJ+N2 PN-
$/NH+-zGz2zG�,N M�- PJN D-z,,Gz2P(J-+,xKzM+
J,+ PN- z*MLN�NJL+N !N-MzK-N2,(NL M�- PJN
/-zH+J,xKN ^2(N2P*2L �*-�NJ+ 20xK 2JxK+
-NzGJ,JN-yz-� [NFLNLN2�yN- ,+NKN2 yN-NJ+,
/-z�J,-NJMN Z2+(JxHG*2LN2 M�- PJN ZxK+�NJ+�
yN,+z2P,/VNLN z*M ]z,J, PJLJ+zGN- 'K0+0L-z�
/KJN� (JN �� ]� )02DNyKz-P+ *2P@�Kyz*xK
�w��r�� [JN ^*,(N-+*2L �NJ+GJxK *2P -�*F�
GJxK K0xKz*V�,N2PN- ,/NH+-zGN- B2M0-Fz�
+J02 ,+NGG+ zyN- z*xK M�- PJN D-z,Gz2P(J-+�
,xKzM+ )0- PNF CJ2+N-L-*2P zH+*NGGN- *2P
�*H�2M+JLN- $z+NGGJ+N2FJ,,J02N2 �*- Z-PyN0�

yzxK+*2L ��� ]�%z/JPZ�N� Z2>z/� NJ2N �*�
H*2M+,+-�xK+JLN 'N-,/NH+J)N Pz-�

Yw2H,wL*2L

[JN P*-xKLNM�K-+N2 "2+N-,*xK*2LN2 ,J2P
]N,+z2P+NJG PN, E0-,xK*2L,/-0INH+, ��$N2,0�
-J,xKN >N+K0PN2 *2P %�*FGJxKN ^2zG�,N2
J2 PN- E*++N-/-0P*H+J0277 zF EzxKLNyJN+
D-�2PGz2P(J,,N2,xKzM+ *2P =zxK(zxK,N2�
PN %0K,+0dN PN, EzxKyN-NJxK, �� PN- "2J�
)N-,J+�+ @z,,NG�

?J+N-w+*-

^PzF,� A�]�� $FJ+K�>�<�3 A0K2,02� '�Z�� �pqso
$/Nx+-zG FJ�+*-N F0PNGGJ2Lo z 2N( z2zG�,J, 0M
-0xH z2P ,0JG +�/N, z+ +KN !JHJ2L ?z2PN- � ,J+N�
� A0*-2zG 0M DN0/K�,JxzG %N,Nz-xK p�o q�p��
q��w�

]JN(N-� $�� E-JxHN� #�� Z-z,FJ� $��  zxKN2P0-M�
>� 3 @z//z,� >�� w��to $xK�+�*2L PN- Z-�
+-zL,� *2P PN- ]N,+z2PN,�*,zFFN2,N+�*2L )02
?NL*FJ20,N2�D-z,�DNFN2LN2 FJ++NG, PN-
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^2zG�,NFN+K0PN2 �*- "2+N-,*xK*2L y-02�
�N�NJ+GJxKN- ?z2P2*+�*2LN277
v� '-NJ,o \K-J,+Jz2 D-NJMN2NPN- �'z-J,
?0P-02�"2J)N-,J+�+ $zG�y*-L� FJ+ ,NJ2N-
>z,+N-�^-yNJ+ ��^y,xKz++*2L )02 D'$�$z�
+NGGJ+N2 � $JxK+yz-HNJ+,z2zG�,N2 *2+N- !N-�
(N2P*2L NJ2N, PJLJ+zGN2 <yN-V�xKN2F0�
PNGG,77

A0xKN2 $xKJN(N� CzFy*-L

tn�[N-JuK+N �vN- PJN AwK-N,+wL*2L



@*-�Mw,,*2L PN- w*,LN�NJuK2N+N2 \-vNJ+N2 PN, +-J2w+J02wGN2
@w-G @-w*,�=wuK(*uK,M�-PN-/-NJ,N, t��n

'K0+0L-wFFN+-J,uKN \*,(N-+*2L PN-
\LL-NLw+vN(NL*2L JF $JuKN-KNJ+,�
)N-,*uK w*, NJ2N- E0+0L-*vN

[z, �JNG PN- [J/G0Fz-yNJ+ J,+ N,� NJ2 !N-MzK�
-N2 M�- PJN v[ '*2H+yN,+JFF*2L )02 ,JL2z�
GJ,JN-+N2 >N,,/*2H+N2 z*M PN- EzK-�N*L*2�
+N-,NJ+N JF \-z,K)N-,*xK �* N2+(JxHNG2� �*
JF/GNFN2+JN-N2 *2P �* +N,+N2� [N- *FLN�
,N+�+N !N-,*xK,z*Myz* yN,+NK+ z*, P-NJ ,�2�
xK-02J,JN-+N2 CJLK,/NNP @zFN-z, *2P NJ�
2NF 'z,,/*2H+MNGP J2 NJ2N- E0+0L-*yN *2�
+N-KzGy PN, EzK-�N*L,� [JN D-*yN J,+ FJ+
�(NJ ^x-�GLGz,/Gz++N2 zyLNPNxH+� PJN ,JxK JF
$+-zKGN2Lz2L PN- ^*M2zKFN2 yNX2PN2� E�-
PJN /-��J,N ]N,+JFF*2L )02 -�*FGJxKN2 ]N�
(NL*2LN2 zF EzK-�N*L*2+N-yz* (N-PN2
PJN ]-NxK*2L,NJLN2,xKzM+N2 PN- ^x-�GLGz,�
/Gz++N2 F0PNGGJN-+ *2P yNJ PN- v[ %NH02�
,+-*H+J02 yN-�xH,JxK+JL+� $�F+GJxKN >z��
2zKFN2 ,J2P J2 PJN yN,+NKN2PN2 '-0�N,,N yNJ
PN- !0GH,(zLN2 ^D J2+NL-JN-+ *2P H0FFN2
0/N-z+J02NGG �*F ZJ2,z+��

�*-�NJ+ yN,xK-�2HN2 ,JxK PJN v[ ]JGP,N�
.*N2�z*,(N-+*2LN2 )02 \-z,K)N-,*xKN2
z*M >N,,Fz-HN2 z*M PN- EzK-�N*LK�GGN *2P
z*M PN2 JF EzK-�N*L yNX2PGJxKN2 [*FF�,�
"F PJN EzK-�N*L� *2P B2,z,,N2,JxKN-KNJ+
yN,,N- yN(N-+N2 *2P 0/+JFJN-N2 �* H�22N2�
(N-PN2 B2M0-Fz+J02N2 �yN- PJN -�*FGJxKN2
]N(NL*2LN2 NJ2�NG2N-EzK-�N*Lyz*+NJGNFJ+
K0KN- DN2z*JLHNJ+ yN2�+JL+� !0--z*,,N+�
�*2L KJN-M�- J,+ PJN v[ ]N,+JFF*2L )02
'*2H+N2 z*M PN- EzK-�N*L*2+N-,NJ+N�

B2 NJ2NF N-,+N2 $xK-J++ J,+ NJ2 LNNJL2N+N,
'z,,/*2H+MNGP J2 PN- E0+0L-*yN LN/Gz2+�
NJ2LN-JxK+N+ *2P J2 NJ2NF /K0+0L-zFFN+-J�
,xKN2 ^*M2zKFN)N-yz2P FJ+ z2,xKGJN�N2�
PN- ]�2PNGz*,LGNJxK*2L K0xK LN2z* )N-�
FN,,N2 (0-PN2� </+JFzGN ]N-NJxKN M�- PJN
'0,J+J02N2 PN- P-NJ NJ2LN,N+�+N2 CJLK,/NNP
@zFN-z, (*-PN2 P*-xK NJ2N $JF*Gz+J02,�
,0M+(z-N M�- PJN +KN0-N+J,xKN ^*M2zKFN/Gz�
2*2L *2P *2+N- ]N-�xH,JxK+JL*2L PN- ,JxK
z*, PN- '-z�J, N-LNyN2PN2ZJ2,xK-�2H*2LN2
MN,+LNGNL+� [*-xK PJN ]N0yzxK+*2L PN- 'z,,�

/*2H+N Gz,,N2 ,JxK PJN<-JN2+JN-*2L,/z-zFN�
+N- PN- NJ2LN,N+�+N2 @zFN-z, �yN- NJ2N2
-�*FGJxKN2 %�xH(�-+,,xK2J++ yN,+JFFN2�
B2 NJ2NF (NJ+N-N2 $xK-J++ (N-PN2 PJN zGGLN�
FNJ2N2 ]-NxK*2L,NJLN2,xKzM+N2 PN- ^x-�G�
LGz,/Gz++N z*M PN- ]JGPNyN2N F0PNGGJN-+� [JN
BPNN J,+� PJN LNFN,,N2N2 ]JGPH00-PJ2z+N2
)02 PN2 ]-NxK*2L,NJ2V�,,N2 �* yN-NJ2JLN2�
,0 Pz,, PJN z*M PNF>0PNGG PN- �N2+-zG/N-,�
/NH+J)N yz,JN-N2PN2 ^GL0-J+KFN2 0K2N DN�
2z*JLHNJ+,)N-G*,+ )N-(N2PN2 (N-PN2 H�2�
2N2� ]NJ PN- ]N,+JFF*2L PN- @0--NH+*-+N-�
FN J,+ PJN LNLN2,NJ+JLN ^*,-JxK+*2L �(J�
,xKN2 ]JGPNyN2N *2P PN- ^x-�GLGz,/Gz++N
�(J,xKN2 PNF LNFN,,N2N2 ]JGP/*2H+ *2P
PNFEzK-�N*L/*2H+ )02 N2+,xKNJPN2PN- ]N�
PN*+*2L� [z, N2+(JxHNG+N !N-MzK-N2 H0PJN-+
PJN,N ^*,-JxK+*2L �yN- NJ2N2 @0--NH+*-�
/*2H+� PN- J2 NJ2N- JF ]JGP,N2,0- z*MLN�
,/z22+N2 ZyN2N GJNL+� [JN @00-PJ2z+N2 M�-
PJN,N2 @0--NH+*-/*2H+ (N-PN2 M�- INPN2
�NJ+,xK-J++ PN- ]JGP,N.*N2� J2 NJ2NF Dz*,,�
CNGFN-+ >0PNGG ,*y/J�NGLN2z* LN,xK�+�+�
^G, ]N0yzxK+*2LN2 M�- PN2 M*2H+J02zGN2
�*,zFFN2Kz2L PJN2N2 PJN <-JN2+JN-*2L,�
/z-zFN+N- PN- @zFN-z, *2P v[ @00-PJ2z�
+N2 )02 >N,,Fz-HN2 z*M PN- ^x-�GLGz,/Gz+�
+N� ^2,xKGJN�N2P (N-PN2 PJN [J,+z2�N2 �(J�
,xKN2 @zFN-z,� ^x-�GLGz,/Gz++N *2P ,�F+GJ�
xKN2 ,JL2zGJ,JN-+N2 EzK-�N*L/*2H+N2 J2 NJ�
2NF J+N-z+J)N2 !N-MzK-N2 yN,+JFF+� =zxK
]N-NxK2*2L PN- ^*M+-Nd(J2HNG M�- INPN2
^yyJGP*2L,,+-zKG z*M Pz, ^x-�GLGz, (J-P PN-
]-NxK*2L,NJ2V*,, zG, NyN2N� -zPJzGN '*2H+�
)N-,xKJNy*2L JF <yINH+-z*F F0PNGGJN-+�
[JN,N >0PNGGJN-*2L N-M0GL+ �yN- Pz, DN,N+�
)02 $2NGGJ*, *2P NJ2MzxKN2 [-NJNxH,yN�JN�
K*2LN2�
"F PJN )0GG,+�2PJLN v[ ^*,(J-H*2L PN-

?JxK+y-NxK*2L yN,NJ+JLN2 �* H�22N2� (J-P
PJN NyN2N <yINH+/*2H+)N-,xKJNy*2L zG, %N�
,JP**F J2 PJN ]JGPNyN2N /-0IJ�JN-+� [0-+
(N-PN2 PJN LNFN,,N2N2 ]JGPH00-PJ2z+N2 *F
PJN yN-NxK2N+N !N-,xKJNy*2L J2 ]N�*L z*M
PN2 @0--NH+*-/*2H+ )N-yN,,N-+� ^y,xKGJN�
�N2P(N-PN2FJ+ PN2 )0F]-NxK*2L,NJ2V*,,

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



yN-NJ2JL+N2 ]JGPH00-PJ2z+N2 -�*FGJxKN !0-�
(�-+,,xK2J++N M�- INPN2 �NJ+,xK-J++ PN- ]JGP�
,N.*N2� P*-xKLNM�K-+� ^G, Z-LNy2J, ,+NKN2
Pz22 v[ #-zINH+0-JN2 M�- zGGN ,JL2zGJ,JN-+N2
'*2H+N z2 PN- EzK-�N*L*2+N-,NJ+N �*- !N-�
M�L*2L� PJN PJN ^2zG�,N PN, -�*FGJxKN2 !N-�
KzG+N2, NJ2�NG2N- ]z*+NJGN yNJF \-z,K)N-�
,*xK N-F�LGJxKN2�
�*- !N-JXHz+J02 *2P ^2(N2P*2L PN- N2+�

(JxHNG+N2 ^GL0-J+KFN2 J,+ NJ2N $0M+(z-N JF�
/GNFN2+JN-+ (0-PN2� PJN NJ2N )0GGz*+0Fz+J�
,xKN^*,(N-+*2L 2zxK PNF2N*N2!N-MzK-N2
N-F�LGJxK+� �*,�+�GJxK H�22N2 P*-xK NJ2N
@Gz,,JX�JN-*2L PN- NJ2�NG2N2 ^yyJGP*2L,�
,+-zKGN2 LGNJxK�NJ+JL �(NJ *2+N-,xKJNPGJxKN
^x-�GLGz,/Gz++N2 J2 PN2 ]JGP,N.*N2�N2 yN�
-�xH,JxK+JL+ (N-PN2�
[JN D�G+JLHNJ+ *2P /-zH+J,xKN ^2(N2P�

yz-HNJ+ PN, N2+(JxHNG+N2 !N-MzK-N2, J,+
P*-xK NJ2N !JNG�zKG P*-xKLNM�K-+N- *2P z*,�
LN(N-+N+N- \-z,K)N-,*xKN 2zxKLN(JN,N2
(0-PN2� =NyN2 PN- ]N,NJ+JL*2L NJ2N, ,�,+N�
Fz+J,xKN2 ?zLN)N-,z+�N, )02 xz� v�FF
H022+N2 PJN FJ++GN-N2 '*2H+MNKGN- PN- -N�
H02,+-*JN-+N2 v[ EzK-�N*L/*2H+N )02 xz�
�tFF z*M *2+N- vFF -NP*�JN-+ (N-PN2�
[*-xK PJN @02,+-*H+J02 NJ2N, 'z,,/*2H+�

MNGPN, J2 PN- E0+0L-*yN� PJN B2,+zGGz+J02 )02
P-NJ CJLK,/NNP @zFN-z, z2 LNNJL2N+N2
$+z2P0-+N2 *2P PN- JF/GNFN2+JN-+N2 </+J�
FJN-*2L,,0M+(z-N (N-PN2 2*2 yNJ PN-
!0GH,(zLN2 ^D )0GG,+�2PJLN v[ ^*,(N-�
+*2L PN- EzK-�N*L*2+N-,NJ+N 0K2N L-0�N2
>NK-z*M(z2P *2P J2 NJ2NF DN2z*JLHNJ+,�
yN-NJxK )02 � yJ, vFF P*-xKLNM�K-+�

>z++KJz, %0Gz2P� Cz220)N-
N�FzJGo Fz++KJz,�-0Gz2P�PN�y0,xK�x0F

X2+(JuHG*2L )02 \2wG�,NFN+K0PN2
�*- "2+N-,*uK*2L v-02�N�NJ+GJuKN-
?w2P2*+�*2LN2

�JNG PJN,N- J2+N-PJ,�J/GJ2�-N2 ^-yNJ+ J,+ PJN
%NH02,+-*H+J02 PN- y-02�N�NJ+GJxKN2 ?z2P�
2*+�*2LN2 ,0(JN PJN "2+N-,*xK*2L PN, ZJ2�
V*,,N, )02 DN0� *2P "F(NG+MzH+0-N2 z*M
PJN -�*FGJxKN !N-+NJG*2L )02 Gz2P(J-+�
,xKzM+GJxKN2 =*+�V�xKN2 FJ+ CJGMN NJ2N,
LN0L-zX,xKN2 B2M0-Fz+J02,,�,+NF, �DB$��

B2 �*,zFFN2z-yNJ+ FJ+ PN- ^y+NJG*2L M�-
"-� *2P E-�KLN,xKJxK+N PN- "2J)N-,J+�+ ���
-JxK (N-PN2 ENGPz*M2zKFN2 z*, �(NJ zG/J�
2N2 %NLJ02N2 PN- $xK(NJ�� PN- ?N)N2+J2z
�@z2+02 #N,,J2� *2P PN- $JG)-N++z �D-N2�LN�
yJN+ @z2+02 D-z*y�2PN2 *2P !0-z-GyN-L��
z*,LN(N-+N+� Z, (J-P N-(z-+N+� (NJ+N-N F�L�
GJxKN E*2P,+NGGN2 N-FJ++NG2 �* H�22N2� *F
LN�JNG+N ENGPz*M2zKFN2 P*-xK�*M�K-N2�
>J+ PNFDB$ LJG+ N,� D-*2PGzLN2Pz+N2 �C��
KN2F0PNGG� +KNFz+J,xKN@z-+N2� M�- PJN NJ�
+N-yNz-yNJ+*2L z*M�*yN-NJ+N2� ^2,xKGJN�N2P
(N-PN2 ^*,(N-+NFN+K0PN2 �*- !N-z-yNJ�
+*2L PN- )0-N-(�K2+N2 [z+N2 N2+(JxHNG+
*2P yN*-+NJG+� [zyNJ ,0GG z*MLN�NJL+ (N-PN2�
(NGxKN >N+K0PN �* NJ2NF !0-KN-,zLNF0�
PNGG M�K-+� Pz, FJ+ K0KN-  zK-,xKNJ2GJxKHNJ+
(NJ+N-N E*2P,+NGGN2 GJNMN-+�
[JN )JNG )N-,/-NxKN2P,+N2 Z-LNy2J,,N GJN�

MN-+ PJN >N+K0PN PN, ,0 LN2z22+N2 ��/-NPJx�
+J)N F0PNGGJ2L,77� [zyNJ (J-P )02 N�J,+JN-N2�
PNF  J,,N2 �yNHz22+N E*2P,+NGGN2� DN�
y-z*xK LNFzxK+� *F #-N2P, 0PN- Z-NJL2J,,N
�KJN- 2N*N E*2P,+NGGN2� )0-KN-�*,zLN2� [JN
EzH+0-N2 zGGN- E*2P,+NGGN2 (N-PN2 FJ++NG,
G0LJ,+J,xKN- %NL-N,,J02 ,+z+J,+J,xK *2+N-�
,*xK+� Z, (N-PN2 PJN  zK-,xKNJ2GJxKHNJ+N2
NJ2N, yN,+JFF+N2 Z-NJL2J,,N, LN,xK�+�+� DN�
,+�+�+ z*M PJN N--NxK2N+N2  zK-,xKNJ2GJxK�
HNJ+N2 G�,,+ ,JxK J2 NJ2NF DB$ NJ2N @z-+N N-�
,+NGGN2� J2 PN- IN(NJG, DNyJN+N FJ+ K0KN-�
FJ++GN-N- *2P 2JNP-JLN-  zK-,xKNJ2GJxKHNJ+
yN+-NdN2P (NJ+N-N- E*2P0-+N Pz-LN,+NGG+
,J2P� [z, FJ+ /-NPJx+J)N F0PNGGJ2L N-,+NGG+N
>0PNGG N-,xKNJ2+ ,NK- /Gz*,JyNG� ^*ML-*2P
MNKGN2PN- [z+N2 Hz22 N, zyN- 20xK 2JxK+
)0GG,+�2PJL )N-JX�JN-+ (N-PN2�
=NyN2 PNF /-NPJx+J)N F0PNGGJ2L (N-PN2

P-NJ (NJ+N-N >N+K0PN2 N2+(JxHNG+ *2P z*,�
LNM�K-+� ]NJ PN- >N+K0PN ��,+z+J,+J,xKN >0�
PNGGJN-*2L77 (J-P FJ++NG, EzH+0-N2z2zG�,N
*2+N-,*xK+�(NGxKNEzH+0-N2ZJ2V*,, z*M PJN
-�*FGJxKN !N-+NJG*2L )02 Gz2P(J-+,xKzM+GJ�
xKN2 EG�xKN2 KzyN2� ^2,xKGJN�N2P (J-P Pz,
"2+N-,*xK*2L,LNyJN+ z*ML-*2P )02 !0-z*,�
,N+�*2LN2� zyLNGNJ+N+ z*, PN2 CJ,+0L-zF�
FN2 PN- EzH+0-N2� J2 /0+N2+JNGGN, *2P 2JxK+
/0+N2+JNGGN, DNyJN+ *2+N-+NJG+� [JN >N+K0PN
J,+ �K2GJxK PNF /-NPJx+J)N F0PNGGJ2L� (0yNJ
PNF /-NPJx+J)N F0PNGGJ2L z*ML-*2P PN- ^y�
,+*M*2L PN, '0+N2+JzG, PN- !0-�*L LNLNyN2

tns@*-�Mw,,*2L w*,LN�NJuK2N+N- \-vNJ+N2



(J-P� [JN >N+K0PN �� zxK,+*F,yNPJ2L*2�
LN2 )02DN+-NJPN,0-+N277 )N-,*xK+� z*ML-*2P
)02 $+z2P0-+NJLN2,xKzM+N2 )N-,xKJNPN2N-
DN+-NJPN,0-+N2� (NGxKN �*- ]-02�N�NJ+ yN�
-NJ+, )0-Kz2PN2 (z-N2� %�xH,xKG�,,N z*M
F�LGJxKN ^2yz*� *2P PzFJ+ z*xK $JNP�
G*2L,LNyJN+N �* �JNKN2� [JN,N >N+K0PN N-�
,xKNJ2+ /-zH+JHzyNG� ,JN F*,, INP0xK N-,+
20xK FJ+ ]0PN2/-0yN2 )N-JX�JN-+ (N-PN2�
[JN GN+�+N >N+K0PN� ��DN(JxK+*2L )02 [z�
+N2NyN2N277� yz,JN-+ z*M PN- BPNN� )N-,xKJNPN�
2N [z+N2NyN2N2 FJ++NG, NJ2N, DB$ �* �yN-�
GzLN-2 *2P yz,JN-N2P z*M Z�/N-+N2(J,,N2 �*
LN(JxK+N2� [z ,JxK INP0xK PJN ^*,Lz2L,Pz�
+N2 zG, 2JxK+ LNNJL2N+ N-(NJ,N2� (J-P )02 PJN�
,N- >N+K0PN zyLN,NKN2�

^y,xKGJN�N2P (N-PN2 JF DB$ J2 ]N�*L
z*M PJN Cz2L2NJL*2L ,0(JN PJN  z2PN-�NJ+
L�2,+JLN  NLN �(J,xKN2 )N-,xKJNPN2N2 <-�
+N2 yN-NxK2N+ *2PFJ+ PNFZ-LNy2J, PN, /-N�
PJx+J)N F0PNGGJ2L, �yN-GzLN-+� [JN @0FyJ�
2z+J02 �NJL+ L*+N ~yN-NJ2,+JFF*2L PN-
 z2PN--0*+N2 FJ+ PN- '0+N2+JzGHz-+N� [z�
P*-xK H�22N2 %�xH,xKG�,,N z*M �*H�2M+JLN
ENGPHzF/zL2N2 LN�0LN2 (N-PN2�

[z2JNGz Ez,GN-� ZyJH02� $xK(NJ�
N�FzJGo Pz2JNGz�Mz,GN-�zG*F2J�N+K��xK

\v,uKw++*2L )02 D'$�$w+NGGJ+N2 �
$JuK+vw-HNJ+,w2wG�,N2 *2+N-
!N-(N2P*2L NJ2N, PJLJ+wGN2
<vN-MG�uKN2F0PNGG,

D'$ N-F�LGJxK+ PJN ]N,+JFF*2L PN- P-NJPJ�
FN2,J02zGN2 '0,J+J02 J2 ZxK+�NJ+ *2P J2 NJ�
2NF NJ2KNJ+GJxKN2 ]N�*L,,�,+NF� !0-z*,,N+�
�*2L J,+� Pz,, NJ2N M-NJN $JxK+ )0F ZF/M�2�
LN-,NLFN2+ �* FJ2PN,+N2, )JN- $z+NGGJ+N2 yN�
,+NK+� [z, D'$� NG+-z*F,NLFN2+ yN,+NK+
z*, v� $z+NGGJ+N2 )N-+NJG+ z*M ,NxK, )N-,xKJN�
PN2N ]zK2NyN2N2 J2 NJ2N- C�KN )02 N+(z
w����� HF� (NGxKN ,JxK FJ+ NJ2N- DN,xK(J2�
PJLHNJ+ )02 -*2P �u���� HF�K J2 JK-N- "F�
Gz*MyzK2 M0-+yN(NLN2� [JN, Kz+ �*- E0GLN�
Pz,, ,JxK PJN $z+NGGJ+N2H02,+NGGz+J02 /N-Fz�
2N2+ �2PN-+ *2P ,0FJ+ z*xK PJN ^2�zKG PN-
,JxK+yz-N2 $z+NGGJ+N2 FJ+ PNF >N,,�NJ+�
/*2H+ J2 !N-yJ2P*2L ,+NK+� [z-�yN- KJ2z*,
Kz+ PJN ^2�zKG PN- ,JxK+yz-N2 $z+NGGJ+N2 *2P

PJN LN0FN+-J,xKN $z+NGGJ+N2H02,+NGGz+J02
NJ2N ^*,(J-H*2L z*M PJN D�+N PN- >N,,*2L�
B2 PN- %NLNG (J-H+ ,JxK NJ2N K0KN $z+NGGJ+N2�
)N-M�Lyz-HNJ+ /0,J+J) z*M PJN >N,,LN2z*JL�
HNJ+ z*,�
E�->N,,*2LN2FJ+ K�xK,+N- DN2z*JLHNJ+

J,+ N, PN,KzGy ,J22)0GG� PJN �* N-(z-+N2PN $z�
+NGGJ+N2H02,+NGGz+J02 FJ+ ,0 LN2z22+N- ��>J,�
,J02 'Gz22J2L $0M+(z-N77 *2P ^GFz2zxKPz�
+N2 �]zK2Pz+N2 PN- D'$�$z+NGGJ+N2 J2 )N-�
NJ2MzxK+N- E0-F� )0-KN-�*,zLN2 *2P PN2
>N,,�NJ+/*2H+ Pz2zxK z*,�*-JxK+N2� [JN
Z-LNy2J,,N PN- !0-KN-,zLN2 ,J2P INP0xK
FNJ,+ 2*- F��JL yNM-JNPJLN2P� Pz NJ2N ZJ2�
yN�JNK*2L )02 /0+N2+JNGGN2 $JxK+KJ2PN-2J,�
,N2 (JN DNG�2PN� ]Nyz**2L 0PN- !NLN+z�
+J02� (N22 �yN-Kz*/+� 2*- FJ+ yN+-�xK+GJ�
xKNF�*,z+�z*M(z2PF�LGJxK J,+� <K2NZJ2�
yJ2P*2L G0HzGN- C�KN2J2M0-Fz+J02N2 yN�
�JNK+ ,JxK PJN !0-KN-,zLN PN- ^2�zKG PN-
,JxK+yz-N2 $z+NGGJ+N2 z*M PJN Z-PN zG, ZGGJ/�
,0JP 0K2N Z-KNy*2LN2� $0 H0FF+ N, J2 PN-
'-z�J, JFFN- (JNPN- )0-� Pz,, ,JxK PN- N-�
-NxK2N+N >N,,�NJ+/*2H+ z*ML-*2P )02 2JxK+
yN-�xH,JxK+JL+N2 D'$�^y,xKz++*2LN2 M�-
NJ2N '-��J,J02,FN,,*2L zG, *2LNNJL2N+ KN�
-z*,,+NGG+�
"F D'$�^y,xKz++*2LN2� )N-*-,zxK+

P*-xK !NLN+z+J02� ]Nyz**2L *2P PJN #0/0�
L-z/KJN� )0-KN-,zLN2 �* H�22N2� F�,,N2
$JxK+yz-HNJ+,z2zG�,N2 *2+N- !N-(N2P*2L
NJ2N, PJLJ+zGN2 <yN-V�xKN2F0PNGG, �[<>�
P*-xKLNM�K-+ (N-PN2� ZJ2 [<> N2+K�G+ N-�
L�2�N2P �*-DNG�2PN0yN-V�xKN z*xK PJN !N�
LN+z+J02,� *2P ]Nyz**2L,0yN-V�xKN� ZJ2N
^//GJHz+J02� (NGxKN z*M D-*2PGzLN )02
$JxK+yz-HNJ+,z2zG�,N2 *2+N- !N-(N2P*2L
NJ2N, [<> !0-KN-,zLN2 �yN- PJN ^2�zKG
PN- ,JxK+yz-N2 $z+NGGJ+N2 M�- PN2 IN(NJGJLN2
�NJ+/*2H+ �+� +-Jd+� (�-PN NJ2N /-��J,N !0�
-z*,/Gz2*2L )02 >N,,HzF/zL2N2 N-F�LGJ�
xKN2 *2P ,0FJ+ !N-FN,,*2L,NJ2,�+�N KJ2�
,JxK+GJxK �NJ+ *2P &*zGJ+�+ 0/+JFJN-N2�
"F PJN ^2�zKG PN- ,JxK+yz-N2 $z+NGGJ+N2

�*F �NJ+/*2H+ �+� M�- PN2 IN(NJGJLN2 $+z2P�
/*2H+ )0-KN-,zLN2 �* H�22N2� (N-PN2 M0G�
LN2PN B2M0-Fz+J02N2 yN2�+JL+o

� �NJ+/*2H+ �+� PN- !0-KN-,zLNn
� $+z2P/*2H+H00-PJ2z+N2 FJ+ C�KN2z2Lz�
yNn
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� ]zK2Pz+N2 PN- D'$�$z+NGGJ+N2 �*- ]N�
-NxK2*2L PN- $z+NGGJ+N2/0,J+J02N2n

� [<> JF "FH-NJ, PN, $+z2PN,/*2H+N,
�*- [*-xKM�K-*2L )02 $JxK+yz-HNJ+,z2z�
G�,N2�

[JN $+z2P/*2H+� *2P $z+NGGJ+N2H00-PJ2z�
+N2 �*F �NJ+/*2H+ �+� F�,,N2 J2 NJ2NF NJ2�
KNJ+GJxKN2 ]N�*L,,�,+NF )0-GJNLN2� *F PN2
$JxK+GJ2JN2)NH+0-� yN,+NKN2P z*,%JxK+*2L,�
(J2HNG� C�KN2(J2HNG *2P Z2+MN-2*2L� yN�
,+JFFN2 �* H�22N2�
BF �*LN PN->z,+N- #KN,J, (*-PN PJN ^/�

/GJHz+J02 ^y,xKz++*2L )02 D'$�$z+NGGJ+N2
�*- /-��J,N2 !0-z*,/Gz2*2L PN- D'$�$z+NG�
GJ+N2H02,+NGGz+J02 M�- PN2 IN(NJGJLN2 �NJ+�
/*2H+ �+� *2+N- !N-(N2P*2L NJ2N,[<>N2+�
(JxHNG+� [zyNJ (J-P PJN ^2�zKG PN- ,JxK+yz�
-N2 $z+NGGJ+N2 M�- PN2 �NJ+/*2H+ �+� /-0L20,�
+J�JN-+ *2P PN- L�2,+JL,+N �NJ+/*2H+ M�- NJ2N
>N,,HzF/zL2N J22N-KzGy PN, MN,+LNGNL+N2
$JF*Gz+J02,�NJ+-z*FN, N-FJ++NG+� �NJ+/*2H�
+N FJ+ NJ2N- K0KN2 $z+NGGJ+N2)N-M�Lyz-HNJ+

H�22N2 LN�JNG+ KN-z*,LN,*xK+ *2P ,0FJ+ *2�
N-(�2,xK+N  z-+N�NJ+N2 yNJ >N,,NJ2,�+�N2
z*ML-*2P )02 ,xKGNxK+N2 $z+NGGJ+N2H02,+NG�
Gz+J02N2 )N-FJNPN2 (N-PN2� [z-�yN- KJ2z*,
yN,xK-�2HN2 ,JxK PJN !0-KN-,zLN2 2JxK+ 2*-
z*M NJ2N2 $+z2P/*2H+� ,02PN-2 N, (J-P z*xK
PN- "FH-NJ, PN, $+z2P/*2H+N, FJ+ NJ2LN�
y*2PN2� ZJ2N !0-KN-,zLN PN- $z+NGGJ+N2H02�
,+NGGz+J02 M�- NJ2N EG�xKN )02 yJ, �* wt HFw

FJ+ 2*- NJ2N- $JF*Gz+J02 )N--J2LN-+ PN2�NJ+�
z*M(z2P yN-NJ+, yNJ PN- !0-z*,/Gz2*2L )02
D'$�@zF/zL2N2�
?N+�+N2PGJxK ,0GG PJN MN-+JLN ^//GJHz+J02

^2(N2P*2L yNJF ^F+ PN- <��� ?z2PN,-N�
LJN-*2L� ^y+NJG*2L DN0J2M0-Fz+J02 *2P
?JNLN2,xKzM+ �*- !0-z*,/Gz2*2L )02 D'$�
>N,,HzF/zL2N2 X2PN2� *F D'$�!N-FN,�
,*2LN2 KJ2,JxK+GJxK �NJ+ *2P &*zGJ+�+ �* 0/�
+JFJN-N2�

\K-J,+Jz2 D-NJMN2NPN-� =JNPN-+KzGKNJF�
�,+N--NJxK
N�FzJGo \K-J,+Jz2�L-NJMN2NPN-�00N�L)�z+

[N-JuK+N PN- \-vNJ+,H-NJ,N PN- YD'E

\*,(N-+*2L )02 EN-2N-H*2P*2L,Pw+N2

\-vNJ+,LNvJN+N � #N-F, 0M %NMN-N2uN

^*M PN- wq� J,,N2,xKzM+GJxK�#NxK2J,xKN2
AzK-N,+zL*2L PN- [D'E J2 <GPN2y*-L N-�
M0GL+N NJ2N "FyN2N22*2L PN, ^-yNJ+,H-NJ�
,N, ��B2+N-/-N+z+J02 )02 EN-2N-H*2P*2L,Pz�
+N277 J2 ��^*,(N-+*2L )02 EN-2N-H*2P*2L,�
Pz+N277� [zFJ+ (*-PN PN- Z2+(JxHG*2L PN-
GN+�+N2 AzK-N %NxK2*2L LN+-zLN2� Pz,, NJ2N
#-N22*2L )02 B2+N-/-N+z+J02 *2P ]Nz-yNJ�
+*2L )02 EN-2N-H*2P*2L,Pz+N2 KN*+N /-zH�
+J,xK 2JxK+ FNK- F�LGJxK J,+�
[N- ^-yNJ+,H-NJ, PNxH+ J22N-KzGy PN,

MzxKGJxKN2 $/NH+-*F, PN- [D'E zGGN E-z�
LN2 JF �*,zFFN2Kz2L FJ+ PN- ]Nz-yNJ�
+*2L� ^*,(N-+*2L� ^2zG�,N *2P B2+N-/-N+z�
+J02 )02 EN-2N-H*2P*2L,Pz+N2 zy�
[JN ]-NJ+N PN, [J,H*,,J02,z2LNy0+N, J2

*2,N-NF ^-yNJ+,H-NJ, �NJL+ ,JxK ,0(0KG yNJ
PN2 NJ2yN�0LN2N2  NGGN2G�2LN2yN-NJxKN2�

PJN Pz, LN,zF+N $/NH+-*F )0F ,JxK+yz-N2
$/NH+-zGyN-NJxK �!B$�� PNF B2M-z-0+ �=B%�
$ B%� #B%� *2P PNF >JH-0(NGGN2� y�(�
%zPz-yN-NJxK *FMz,,N2� zG, z*xK PN2 *2+N-�
,xKJNPGJxKN2 $N2,0-+�/N2 (JN z2zG0LN *2P
PJLJ+zGN @zFN-z,� /z,,J)N *2P zH+J)N �$^%�
?z,N-,xz22N-� $�,+NFN� ,0(JN /z2xK-0Fz+J�
,xKN� F*G+J,/NH+-zGN *2P K�/N-,/NH+-zGN
$N2,0-N2�
B2 N-,+N- ?J2JN LNK+ N, *F yJGPKzM+N [z+N2

)02 V*L�N*L� *2P ,z+NGGJ+N2LN,+�+�+N2 'Gz++�
M0-FN2� zyN- z*xK '-0XGFN,,*2LN2 *2P PJN
M�- PJN ^*,(N-+*2L *2P B2+N-/-N+z+J02 yN�
2�+JL+N2 D-0*2P�+-*+K "2+N-,*xK*2LN2
*2P %NMN-N2�Pz+N2 ,J2P #KNFN2� PJN JF ^-�
yNJ+,H-NJ, )0-LN,+NGG+ *2P PJ,H*+JN-+ (N-PN2�
$xK(N-/*2H+N PN- [J,H*,,J02N2 JF ^-�

yNJ+,H-NJ, yJGPN2 ,0 *� z�o

� >N+K0PN2 *2P ^GL0-J+KFN2 PN- PJLJ+zGN2
]JGP/-0�N,,JN-*2L �DN0�%NMN-N2�JN-*2L�
$NLFN2+JN-*2L� @Gz,,JXHz+J02,z2,�+�N�

tnq[N-JuK+N PN- \-vNJ+,H-NJ,N



=N*-02zGN =N+�N� '-0�N,,N2+(JxHG*2L�
N+x�� *2+N- *2+N-,xKJNPGJxK,+N2 ^2(N2�
P*2L,z,/NH+N2�

� #KNFz+J,xKN ^2zG�,N2 *2P B2+N-/-N+z+J0�
2N2 z*M PN- ]z,J, *2+N-,xKJNPGJxKN- EN-2�
N-H*2P*2L,,N2,0-N2�

� >*G+J+NF/0-zGN� C�/N-,/NH+-zGN *2P
>*G+J�$N2,0-z*,(N-+*2LN2�

� =N*N ^2(N2P*2L,MNGPN- )02 EN-2N-H*2�
P*2L,Pz+N2z*,(N-+*2LN2 *2P

� DN2z*JLHNJ+,*2+N-,*xK*2LN2 *2P &*zGJ�
+�+,z2zG�,N2 PN- EN-2N-H*2P*2L,z*,(N-�
+*2LN2�

[N- ^-yNJ+,H-NJ, )N-,+NK+ ,JxK zG, [J,H*,�
,J02,/Gz++M0-F M�-  J,,N2,xKzM+GN-� $+*PJN�
-N2PN *2P ^2(N2PN- )02 EN-2N-H*2P*2L,�
Pz+N2 *2P ,0GG J2,yN,02PN-N PN2 DNPz2HN2�
z*,+z*,xK �(J,xKN2 E0-,xK*2L� Z2+(JxH�
G*2L *2P ^2(N2P*2L *2+N-,+�+�N2� �*-
>J+z-yNJ+ JF ^-yNJ+,H-NJ, ,J2P Pz-�yN- KJ�
2z*, zyN- z*xK B2+N-N,,N2+N2� EzxK(J,,N2�
,xKzM+GN- *2P ^2(N2PN- z*, zGGN2 z2L-N2�
�N2PN2 LN0(J,,N2,xKzM+GJxKN2 [J,�J/GJ2N2
*2P /0+N2�JNGGN2 ^2(N2P*2LyN-NJxKN2 z*M�
LN-*MN2� *F PzFJ+ NJ2N y-NJ+N ]z,J, M�- PJN
[J,H*,,J02N2 �* ,xKzdN2�

[N-JuK+ )02 PN- AwK-N,+wL*2L

#KNFz+J,xKN- $xK(N-/*2H+ M�- PN2^-yNJ+,�
H-NJ, (z- PJN,FzG EN-2N-H*2P*2L *2P @z-�
+0L-z/KJN M�- Pz, @-J,N2Fz2zLNFN2+ *2P
PN2 @z+z,+-0/KN2,xK*+�� B2 PN- N-,+N2 $J+�
�*2L (*-PN Pz�* Pz, )0F [?% LNM�-PN-+N
E0-,xK*2L,/-0INH+ ��[N$Nx*-N77 )0-LN,+NGG+�
BF NJ2GNJ+N2PN2 !0-+-zL (*-PN )02>02JHz
D�KGN- NJ2 ~yN-yGJxH �*F B2KzG+� PN2 CJ2�
+N-L-�2PN2 *2P PN2 �JNG,+NGG*2LN2 PN, '-0�
INH+N, ��[N$Nx*-N � $z+NGGJ+N2LN,+�+�+N @-J�
,N2J2M0-Fz+J02 M�- [N*+,xKGz2P77 LNLNyN2�
^2,xKGJN�N2P(*-PN J2 �(NJ ,/N�JNGGN-N2 +KN�
Fz+J,xKN2 ]NJ+-�LN2 z*M ^2(N2P*2LN2 *2P
?�,*2LN2 NJ2LNLz2LN2� >z++KJz, ]*+N�
2*+K ,+NGG+N >�LGJxKHNJ+N2 �*- !N-JXHz+J02
*2P ,NFJ�z*+0Fz+J,xKN2 Z-Mz,,*2L )02
$+-z�N22N+�(N-HN2 z*, $z+NGGJ+N2yJGPN-2 M�-
@-J,N2z2(N2P*2LN2 )0- *2P $z2P-z%NJL�
yN- ,/-zxK �yN- PJN Z-Mz,,*2L )02 ~yN-V*�
+*2L,V�xKN2 yNJ C0xK(z,,N-N-NJL2J,,N2 zF
]NJ,/JNG PN, ZGyNK0xK(z,,N-, w��s FJ+ ,J�
F*GJN-+N2 $z+NGGJ+N2Pz+N2*2P '-0�N,,zyG�*�

MN2 PN, H�2M+JLN2 %z/JPZ�N EN-2N-H*2�
P*2L,,�,+NF,�
B2 PN- �(NJ+N2 $J+�*2L FJ+ PNF #J+NG

��"F(NG+ *2P @GJFz77 (*-PN2 �*2�xK,+ )02
@z+K-J2 '0,N- D-*2PGzLN2 *2P zH+*NGGN
Z-HN22+2J,,N �*- Hz-+0L-z/KJ,xKN2 %J,JH0�
H0FF*2JHz+J02 N-G�*+N-+� [N- �(NJ+N !0-�
+-zL )02 [0-J, [-z2,xK �NJL+N 2N*N  NLN
�*- ]N-NJ+,+NGG*2L -z*FyN�0LN2N- B2M0-Fz�
+J02N2 z*, ]N0yzxK+*2LN2 )02 ]N+-0dN2N2
J2 @z+z,+-0/KN2,J+*z+J02N2 z*M� [*-xK PJN
=*+�*2L PN, B2+N-2N+, *2P z2PN-N- F0PN-�
2N- @0FF*2JHz+J02,FN+K0PN2 *2P 2zxK
NJ2N- Hz-+0L-z/KJ,xKN2 ^*MyN-NJ+*2L N-�
M0GL+ PJN DN2N-JN-*2L ,0 LN2z22+N- ��\0F�
F*2J+��FzPN >z/,77� PJN NJ2N �*�N-,+
,xK2NGGN *2P J2 Fz2xKN2 @-J,N2,J+*z+J02N2
PJN NJ2�JLN -z*FyN�0LN2N B2M0-Fz+J02,�
.*NGGN M�-�dN2+GJxKHNJ+ *2PE0-,xK*2L Pz-�
,+NGGN2� B-FLz-P =JNFN�N- yN-JxK+N+N �yN-
>�LGJxKHNJ+N2 PN- =*+�*2L ,z+NGGJ+N2LN�
,+�+�+N- EN-2N-H*2P*2L,+NxK20G0LJN2 M�-
PJN "F(NG+� *2P $JxKN-KNJ+,�yN-(zxK*2L
)02 ^y-�,+*2L,)N-+-�LN2� B2 NJ2NF J2+N-N,�
,z2+N2 FN+K0PJ,xKN *2P /-zH+J,xKN ^,/NH+N
)N-yJ2PN2PN2 !0-+-zL (*-PN )02 ^2P-Nz,
>�+N-+KJN, NJ2N #NxK20G0LJN �*- Z-Mz,,*2L
)02 $+*-F,xK�PN2 *2P  J2P(*-dG�xKN2
PNF02,+-JN-+� PJN *� z� N-M0GL-NJxK 2zxK PNF
$+*-F ��@�-JGG77 J2 =%  �*F ZJ2,z+� HzF�
B2+N-N,,z2+ (z-N2 KJN- J2,yN,02PN-N PJN ^2�
,�+�N �*- ^*+0Fz+J,JN-*2L PN- ^*,(N-�
+*2L,/-0�N,,N�

�NJ+N-N *2P LN/Gw2+N \H+J)J+�+N2

^F%z2PN PN- AzK-N,+zL*2L (*-PNFJ+ PNF
^-yNJ+,H-NJ, ��EN-2N-H*2P*2L J2 PN- DN0G0�
LJN77 )N-NJ2yz-+� JFCN-y,+ PJN,N2 AzK-N, NJ2N
LNFNJ2,zFN NJ2+�LJLN !N-z2,+zG+*2L �*F
#KNFN2,xK(N-/*2H+ ��EN-2N-H*2P*2L M�-
DGN+,xKN-F02J+0-J2L *2P "2+N-,*xK*2LN2
JF C0xKLNyJ-LN77 �* 0-Lz2J,JN-N2� [JN !N-�
z2,+zG+*2L ,0GG PN2 \Kz-zH+N- NJ2N,  0-H�
,K0/, KzyN2 *2P (J-P )0-z*,,JxK+GJxK J2
'0+,PzF ,+z++X2PN2� B2+N-N,,JN-+N @0GGNLN2
*2P ZJ2-JxK+*2LN2 ,J2P KN-�GJxK NJ2LNGzPN2�
,JxK z2 PN- !0-yN-NJ+*2L *2P ^*,LN,+zG+*2L
PJN,N- !N-z2,+zG+*2L �* yN+NJGJLN2�

C0-,+  NJxKNG+� '0+,PzF
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[JGPw2wG�,N *2P [JGP)N-,+NKN2

\-vNJ+,LNvJN+N � #N-F, 0M %NMN-N2uN

� DN0FN+-J,xKN ]JGP)N-z-yNJ+*2L
� >N-HFzG,N�+-zH+J02 *2P �2*+�*2L
� $NFz2+J,xKN >0PNGGJN-*2L

[N-JuK+ )02 PN- AwK-N,+wL*2L

>J+ PN- PJN,I�K-JLN2 #zL*2L Kz+ PN- ^-�
yNJ+,H-NJ, NJ2 (N2JL ,NJ2 �*�N-N, Z-,xKNJ�
2*2L,yJGP LN�2PN-+� J2PNF PJN ]N�NJxK2*2L
PN,^-yNJ+,H-NJ,N, *FPN2 ]NL-Jd]JGP)N-,+N�
KN2 N-(NJ+N-+ (*-PN� [N- 0dJ�JNGGN =zFN2
KNJ�+ 2*2 ��]JGPz2zG�,N *2P ]JGP)N-,+NKN277�
>J+ PJN,N- yNL-JdGJxKN2 Z-(NJ+N-*2L ,0GG

PN- #z+,zxKN %NxK2*2L LN+-zLN2 (N-PN2�
Pz,, PJN !N-z-yNJ+*2L PJLJ+zGN- ]JGPN- FJ++�
GN-(NJGN z2,/-*xK,)0GGN-N �JNGN )N-M0GL+� zG,
2*- PJN ^2(N2P*2L 2*FN-J,xKN- </N-z+J0�
2N2� PJN z*M PN2 LN0FN+-J,xKN2 0PN- -zPJ0�
FN+-J,xKN2 DNKzG+ (J-HN2� !JNGFNK- -JxK+N2
,JxK )JNGN ^*MLzyN2 z*xK z*M PJN BPN2+JXHz�
+J02 *2P ]N(N-+*2L )02 <yINH+N2 y�(� PN�
-N2 ]N�JNK*2L �*F �y-JLN2 ]JGPJ2KzG+� [z�
FJ+ yNX2PN+ Fz2 ,JxK INP0xK z*M !N-z-yNJ�
+*2L,NyN2N2� PJN 0K2N PJN H02+N�+*NGGN ]N�
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,0-+�/N2 ,+NKN2 JF E0H*, PJN,N, 2N* N+zy�
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M0-F ,J2P %�xH,xKG�,,N z*M PJN $+-*H+*- PN-
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G0F�� ]zxKNG0-�� >z,+N-� 0PN- z2PN-N $+*�
PJN2z-yNJ+N2 JPNNGG LN(�-PJL+� X2z2�JNGG K0�
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,+z2P0-+N, -N/-�,N2+JN-+�
[JN '-NJ,LNGPN- yN+-zLN2 /-0 =zxK(*xK,�

M�-PN-/-NJ,
�� '-NJ,o T w�����
w� '-NJ,o T �t����
v� '-NJ,o T ������

~yN- PJN !N-LzyN PN, '-NJ,N, N2+,xKNJPN+
NJ2N *2zyK�2LJLN A*-�� [JN,N A*-� yN,+NK+
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[-NKxKz-zH+N-J,+JH PN- $+-�F*2L� PJN yNJ
NJ2N- $JF*Gz+J02 �yN- NJ2 L-0yN, %z,+N- zy�
LN,xK2J++N2 (N-PN2� ZJ2N NJ2MzxKN '-0�NP*-
N-Gz*y+ PN2 ZJ2,z+� )02 ,/NH+-zGN2 >N+K0�
PN2 �*- ]N-NxK2*2L PN, DN,xK(J2PJLHNJ+,�
MNGPN, PN- $+-�F*2L JF E-N.*N2�-z*F� [JN
2*FN-J,xKN2 ?�,*2L,-0*+J2N2 M�- PJN =z�
)JN-�$+0HN,�DGNJxK*2L z-yNJ+N2 ,0FJ+
,xK2NGG *2P ,J2P NJ2MzxK �* JF/GNFN2+JN-N2�
[JN >N+K0PN N-Gz*y+ N, z*�N-PNF� J2+N-zH�
+J) (NJ+N-N ZJ2V*,,MzH+0-N2 �* yN-�xH,JxK+J�
LN2� (JN �� ]� PJN  J-H*2L NJ2N, +*-y*GN2+N2
 J2PMNGPN, z*M NJ2 %z*xKF0PNGG (�K-N2P
PN, [z-,+NGG*2L,/-0�N,,N,�
ZJ2N /z-+JHNGyz,JN-+N >N+K0PN �*- NdJ�

�JN2+N2 $JF*Gz+J02 )02 +*-y*GN2+N- v[�
$+-�F*2L J2 ZxK+�NJ+ (J-P /-�,N2+JN-+� [JN�
,N >N+K0PN N-�N*L+ PJN  J-yNG� *2P [-NK�
xKz-zH+N-J,+JH PN- $+-�F*2L P*-xK PJ-NH+N
ZJ2M�K-*2L )02 !0-+JxN, J2 Pz, $+-�F*2L,�
MNGP� [JN,N 'z-+JHNG yN(NLN2 ,JxK �*,zFFN2
FJ+ z2PN-N2 J2+N-2N2 'z-+JHNG2 PN- $+-��

s��C0uK,uK*G2wuK-JuK+N2



F*2L *2P yNNJ2V*,,N2 Pz, ENGP J22N-KzGy
JK-N, M*2H+J02NGGN2 %zPJ*,� ANPN, 'z-+JHNG
N-K�G+ NJ2N2 �*,�+�GJxKN2 'z-zFN+N- �*-
@02+-0GGN ,NJ2N- J2PJ)JP*NGGN2 ]N(NL*2L
*2P ,NJ2N, $+z+*,� $0 H�22N2 �� ]� +*-y*GN2�
+N- %z*xK *2P EGzFFN2 0/+J,xK �yN-�N*�
LN2P P*-xK PJN ^2/z,,*2L (N2JLN- 'z-zFN�
+N- F0PNGGJN-+ (N-PN2�

ZJ2 2N*N- ^2,z+� �*- -z*F�NJ+GJxK )z-Jzy�
GN2 $JF*Gz+J02 )02 EN*N-z*,y-NJ+*2L JF
DNG�2PN(J-P )0-LN,+NGG+� ^*M NdJ�JN2+N NJ�
,N H�22N2 P�2zFJ,xK L-0�-�*FJLN EGzF�
FN2 *2P %z*xK J2 ZxK+�NJ+ )J,*zGJ,JN-+ (N-�
PN2� [JN [z-,+NGG*2L yz,JN-+ z*M PN2 Z-LNy�
2J,,N2 NJ2N, (J,,N2,xKzM+GJxKN2 EN*N-,JF*�
Gz+J02,,�,+NF,� *2P J,+ J2 Pz, -z*F�NJ+GJxKN
$�,+NF J2+NL-JN-+� *F NdJ�JN2+N2 ^*,+z*,xK
)02 [z+N2 J2 ZxK+�NJ+ *2P /z-zGGNGN '-0�N,�
,JN-*2L �* N-F�LGJxKN2�

"2J)N-,J+�+ ��-JuK

Az,02 ]-z�JGN /-0F0)JN-+N zF �s� �w� w��q
zF DN0L-z/KJ,xKN2 B2,+J+*+ �EN-2N-H*2�
P*2L�%$?� PN- "2J)N-,J+�+ ��-JxK FJ+ PN-
^-yNJ+ ��\0F/*+z+J02�yz,NP BF/-0)NFN2+,
M0-C�/N-,/Nx+-zG [z+z '-0xN,,J2L77 �*F[-�
,x� 2z+�

'-0F0+J02,H0FJ+NNo '-0M� [-� @Gz*,
B� B++N2� '-0M� [-� @Gz*, [J++-JxK� [-�
AN2, =JNHN� '-0M� [-� >JxKzNG $xKzN/�
Fz22�

@*-�Mz,,*2Lo
[JN ^y+NJG*2L EN-2N-H*2P*2L �%NF0+N
$N2,J2L ?zy0-z+0-JN,� PN, DN0L-z/KJ,xKN2
B2,+J+*+, PN- "2J)N-,J+�+ ��-JxK, M�K-+ NJ2
$xK(NJ�N-J,xK�]NGLJ,xKN, @02,0-+J*F z2�
Pz, z*M PJN Z2+(JxHG*2L *2P PN2 ]N+-JNy PN,
V*L�N*LLN,+�+�+N2 ]JGP,/NH+-0FN+N-,
^'Z� �^J-y0-2N '-J,F Z�/N-JFN2+� zy�
�JNG+� [JN,N, '-0INH+ (J-P L-��+N2+NJG, )02
PNF '%<[Z� �'%<L-zFFN PN [N)NG0/�
/NFN2+ P1Z�/N-JN2xN,� '-0L-zFFPN-Z*-0�
/�J,xKN2 %z*FMzK-+yNK�-PN �Z$^� X2z2�
�JN-+� [z, ^'Z� '-0INH+ (*-PN �pps N-,+�
FzGJL H02�N/+J02NGG )0-LN,+NGG+ *2P w��w
X2L PJN Z2+(JxHG*2L PN, DN-�+, z2� �*-�NJ+
(N-PN2 PJN NGNH+-0�0/+J,xKN2 @0F/02N2+N2
�*,zFFN2LNyz*+ *2P PN- N-,+N #N,+ PN,

B2,+-*FN2+, (z- M�- <H+0yN- w��r )0-LN,N�
KN2�
[z, ^'Z� '-0INH+ PJN2+ PN- E0-,xK*2L

J2 )N-,xKJNPN2,+N2 ]N-NJxKN2� PJN L-0y J2
�(NJ %JxK+*2LN2 NJ2LN+NJG+ (N-PN2 H�22N2o
�^� PJN (NJ+V�xKJLN @z-+JN-*2L )02 LN0(J,�
,N2,xKzM+GJxKN2 [z+N2 JF ^GGLNFNJ2N2 *2P
�]� PJN !N-yN,,N-*2L PN, !N-,+�2P2J,,N, PN-
LN0�� yJ0�� xKNF0�/K�,JHzGJ,xKN2 '-0�N,,N
JF $/N�JNGGN2� [JN [z+N2N-Mz,,*2L �JNG+ Pz�
-z*M zy� NJ2N N�zH+N� �*)N-G�,,JLN@z-+JN-*2L
M�- )N-(z2P+N Z-P� *2P ^+F0,/K�-N2(J,�
,N2,xKzM+N2� (JN �� ]�>J2N-zG0LJN� �H0G0�
LJN� ?JF20G0LJN� $xK2NN�� ^N-0,0G� *2P @GJ�
FzM0-,xK*2L� �* N-F�LGJxKN2� B2 PJN,N2
 J,,N2,xKzM+,yN-NJxKN2 +-zLN2 PJN Hz-+JN-�
+N2[z+N2 Pz�* yNJ� PJN CN-GNJ+*2L )02 LN0��
yJ0�� xKNF0�/K�,JHzGJ,xKN2 'z-zFN+N-2� (JN
N+(z PJN \KG0-0/K�GGV*0-N,�N2� )02 'Vz2�
�N2� yN,,N- 0PN- NJ2MzxKN- V�xKN2KzM+ �* N-�
Mz,,N2� [JN >N,,*2LN2 (N-PN2 JF $/NH+-zG�
yN-NJxK �(J,xKN2 vq� *2P wt��2F zy,0G�
)JN-+� "F INP0xK .*z2+J+z+J) *2P .*zGJ+z+J)
K0xK(N-+JLN %N,*G+z+N �* N-�JNGN2� J,+ N, 20+�
(N2PJL� )N-,xKJNPN2N ]N-NJxKN PN- [z+N2N-�
Mz,,*2L �DN-�+Nyz*� *2P [z+N2z*MyN-NJ�
+*2L �'-0�N,,JN-*2L� yN,,N- �* )N-,+NKN2�
[JN, M�K-+N Pz�*� Pz,, ,JxK Pz, ^'Z� '-0�
INH+ FJ+ PNF z2(N2P*2L,yz,JN-+N2 DN-�+N�
yz* )02 ]JGP,/NH+-0FN+N-2 yNMz,,+� (0M�-
J2,yN,02PN-N PJN >0+J)z+J02 M�- PJN ]N-NJ�
xKN @zGJy-JN-*2L�\Kz-zH+N-J,JN-*2L )02
'-0�N,,N2 *2P ^GL0-J+KFN2 *2P PJN NJ2KNJ+�
GJxKN -�*FGJxK�,/NH+-zGN DGNJxKF��JLHNJ+
K�/N-,/NH+-zGN- [z+N2/-0P*H+N ,+NGG)N-+-N�
+N2P ,J2P�
[JN ^*VJ,+*2L PJN,N- E0-,xK*2L,,xK(N-�

/*2H+N *2P PN- -N,*G+JN-N2PN2 (J,,N2,xKzM+�
GJxKN2 E-zLN,+NGG*2LN2 y-J2L+ N, FJ+ ,JxK�
Pz,, Pz, ^'Z� E0-,xK*2L,+NzF ,NK- J2+N-�
PJ,�J/GJ2�- �*,zFFN2LN,N+�+ ,NJ2 F*,,� ^G,
B2M0-Fz+JHN�/N-+N Kz+ ,JxK PN- ^*+0- PJN,N-
[0H+0-z-yNJ+ z*M PJN ^2(N2P*2L )02
D-*2P,�+�N2 PN- $0M+(z-N+NxK2JH �$0M+(z�
-N Z2LJ2NN-J2L '-J2xJ/GN,� *2P PN2 DN�
y-z*xK )02 )N-+NJG+N2 *2P /z-zGGNGN2 \Kz�
-zH+N-J,JN-*2L,zGL0-J+KFN2 �[J,+-Jy*+NP
z2P 'z-zGGNG \Kz-zx+N-J�z+J02 '-0xN,,J2L
^GL0-J+KF,� M0H*,,JN-+� *F PJN LNM0-PN-+N2
K0KN2&*zGJ+�+,�JNGN PN,DN,zF+/-0INH+, N-�
-NJxKN2 �* H�22N2�

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



>J+ "2+N-,+�+�*2L PN, ^'Z� '-0INH+,
KzyN2 ]NJ+-�LN J2 PN- [J,,N-+z+J02 �* E0-+�
,xK-J++N2 J2 P-NJ ]N-NJxKN2 LNM�K-+o [JN JF�
FN-(JNPN- z*M+z*xKN2PN=0+(N2PJLHNJ+ M�-
yNPJN2*2L,M-N*2PGJxKN� )N-+NJG+N� $+z/NG)N-�
z-yNJ+*2L,,+N*N-/-0L-zFFN M�K-+N �*- Z2+�
(JxHG*2L NJ2N, ]z+xK $xKNP*GN-  Ny�$N-)J�
xN, *2P NJ2N, yNLGNJ+N2PN2 \GJN2+�'-0�
L-zFF,� [JN,N, NJ2MzxKN ��D-JP  N-H�N*L77
J,+ yN-NJ+, J2 �(NJ ^'Z�=NyN2/-0INH+N2 N-�
M0GL-NJxK NJ2LN,N+�+ (0-PN2� ]NJ PN- "2+N-�
,*xK*2L )02 z*M2zKFN�0-JN2+JN-+N2DN-�+N�
xKz-zH+N-J,JN-*2LN2 N-LzyN2 ,JxK (JxK+JLN
E0-+,xK-J++N yNJ PN- CN-GNJ+*2L PN- ,/NH+-z�
GN2 ^2+(0-+M*2H+J02N2 NJ2N, $/NH+-0FN�
+N-,� PJN KNGMN2� LN2z*N-N ]0PN2-NVNH+J02N2
z*, PN2 $+-zKG*2L,FN,,*2LN2 zF EG*L�N*L
zy�*GNJ+N2� "2P ,xKGJN�GJxK (*-PN P*-xK PJN

^2(N2P*2L )02 H0F/02N2+N2yz,JN-+N- ^-�
xKJ+NH+*- *2P '-0+0+�/J2L PJN !0-z*,,N+�
�*2L M�- NJ2 G0,N LNH0//NG+N, !N-z-yNJ+*2L,�
,�,+NF LN,xKzdN2� [JN,N, !N-z-yNJ+*2L,,�,�
+NF yz,JN-+ z*M %NMN-N2�JF/GNFN2+z+J02N2
)N-�dN2+GJxK+N- ^GL0-J+KFN2� *F PN2 �H0�
20FJ,xKN2 ��=N+�(N-H ZdNH+77 J2 PN- K�/N-�
,/NH+-zGN2 ]JGPyNz-yNJ+*2L yN,,N- �* )N-,+N�
KN2�
[JN ]NJ+-�LN PN- [J,,N-+z+J02 KNGMN2� PJN

&*zGJ+�+ PN- K�/N-,/NH+-zGN2[z+N2/-0P*H�
+N �* )N-yN,,N-2� (0P*-xK yNJ,/JNG,(NJ,N PJN
^-yNJ+ z2PN-N- ^'Z� #NzFFJ+LGJNPN- JF
]N-NJxK PN- !0-(�-+,� *2P B2)N-,�>0PNGGJN�
-*2L *2P PN- ^GL0-J+KFN2N2+(JxHG*2L M�-
PJN DGNJxKF��JLHNJ+ )02 ,/NH+-zGN2 *2P
-�*FGJxKN2 [z+N2 ,*y,+z2+JNGG *2+N-,+�+�+
(*-PN2�

[*uKvN,/-NuK*2L

?<%X=� C"%=B� B$#!\6 = @?B=DC\>>X% 3
�\?#X% %<"[B#$ZCX@ �C-,L��l
#KNFw+J,uKN @w-+JN-*2LN2 J2 PN2
DN0(J,,N2,uKwM+N2� =0)w \u+w
?N0/0GPJ2w� =N*N E0GLN� [w2P mr�
=*FFN- srm�

[JN [N*+,xKN ^HzPNFJN PN- =z+*-M0-,xKN-
?N0/0GPJ2z� �stw LNL-�2PN+ *2P (N2JL ,/��
+N- )02 @zJ,N- ?N0/0GP B� /-J)JGNLJN-+� J,+
2zxK NJLN2N2 ^2LzyN2 PJN �G+N,+N 2z+*-(J,�
,N2,xKzM+GJxK�FNPJ�J2J,xKN DNGNK-+N2LN,NGG�
,xKzM+ J2 [N*+,xKGz2P� >z�JFzG ���� LN�
(�KG+N 'N-,02N2 �Pz)02 PN-�NJ+ -*2P NJ2
!JN-+NG z*, PNF 2JxK+ PN*+,xK,/-zxKJLN2
DNyJN+� LNK�-N2 PN- ^HzPNFJN z2� PJN ,JxK
J2 wq EzxK,NH+J02N2 LGJNPN-+� "2+N- ENPN-�
M�K-*2L PN- ?N0/0GPJ2z Mz2P JF >zJ w��s
J2 ]*Pz/N,+ NJ2N !N-z2,+zG+*2L �*F #KNFz
��#KNFz+J,xKN @z-+JN-*2LN2 J2 PN2 DN0(J,�
,N2,xKzM+N277 ,+z++� PJN PJN D-*2PGzLN M�- PJN
)0-GJNLN2PN '*yGJHz+J02 yJGPN+� J2 PN- J2,LN�
,zF+ �r PN*+,xK� *2P N2LGJ,xK,/-zxKJLN ]NJ�
+-�LN �*,zFFN2LN+-zLN2 (0-PN2 ,J2P�
[N- N-,+N #NJG PN- '*yGJHz+J02 yNMz,,+ ,JxK

z2LN,JxK+, PN, #zL*2L,0-+N, ]*Pz/N,+ FJ+

PN- DN0L-z/KJN *2P @z-+JN-*2L PN, @z-/z�
+N2yNxHN2,� ]N-JxK+N �* NJ2N- /z-zGGNG �*-#z�
L*2L ,+z++LNM*2PN2N2Z�H*-,J02 ,0(JN NJ2N-
KJ,+0-J,xKN2 @z-+N2z*,,+NGG*2L N-L�2�N2
PJN,N2 ^y,xK2J++�
BF �(NJ+N2 #NJG (N-PN2 2N*N >N+K0PN2

*2P >NPJN2 J2 PN- +KNFz+J,xKN2 @z-+0L-z�
/KJN *2P JK-N ^2(N2P*2LN2 J2 PN2 DN0(J,�
,N2,xKzM+N2 Pz-LN,+NGG+� B2+N-2z+J02zG *2P
2z+J02zG z2N-Hz22+N^*+0-N2 y�-LN2 KJN-yNJ
M�- NJ2N K0KN (J,,N2,xKzM+GJxKN&*zGJ+�+ *2P
yNJ zGGN2 EzGGyNJ,/JNGN2 M�- NJ2N y-NJ+LNM��
xKN-+N *2P �yN-LN0-P2N+N $JxK+(NJ,N� $0
LJy+ ?0-N2� C*-2J ���-JxK� NJ2N2 ~yN-�
yGJxH �yN- J2+N-zH+J)N Hz-+0L-z/KJ,xKN
$xK2J++,+NGGN2 zF ]NJ,/JNG )02 ^+Gz,J2M0-�
Fz+J02,,�,+NFN2� ]JGG \z-+(-JLK+ �>NG�
y0*-2N� yN,xK-NJy+ NJ2 @02�N/+ PN- @z-+N2�
�N-GNL*2L �*- E�-PN-*2L NJ2N- NJ2MzxKN2
*2P ,/N�JNGGN2 @z-+N22*+�*2L� [0-J,
[-z2,xK N+ zG� �'0+,PzF� yNKz2PNG2 PN2
ZJ2,z+� PN- (J,,N2,xKzM+GJxKN2 !J,*zGJ,JN�
-*2L M�- PJ)N-,N Z�/G0-z+J02,�(NxHN *2P
\0-2NGJz DG��N- �CzGGN�$�� H02�N2+-JN-+
,JxK z*M J2+N-zH+J)N v[� *2P u[�DN0)J,*z�
GJ,JN-*2LN2� )J-+*NGGN Z�H*-,J02N2 *2P ZxK+�

s�s[*uKvN,/-NuK*2L



�NJ+)J,*zGJ,JN-*2LN2 )02 ?z2P,xKzM+N2� ^*M
NJ2N PN+zJGGJN-+N ]N,xK-NJy*2L *2P ]N(N-�
+*2L PN- NJ2�NG2N2 ]NJ+-�LN F*,, KJN- z*,
'Gz+�L-�2PN2 )N-�JxK+N+ (N-PN2�

^*xK (N22 PJN,N- L-z/KJ,xK z2,/-NxKN2P
LN,+zG+N+N #zL*2L,yz2P �(JN �yGJxK� 2*- NJ2N
z*,LN(�KG+N >0FN2+z*M2zKFN Pz-,+NGGN2
Hz22� (N-PN2 PJN /-0/zLJN-+N2 �JNGN � 2�F�
GJxK PJN N--NJxK+N2 E0-+,xK-J++N z*M PN2 DN�
yJN+N2 Hz-+0L-z/KJ,xKN- '-�,N2+z+J02,� *2P
Z�/G0-z+J02,+NxK2JHN2 z*M�*�NJLN2 *2P N2+�

,/-NxKN2PN =*+�*2L,z2(N2P*2LN2 J2 PN2
DN0(J,,N2,xKzM+N2 �* ,HJ��JN-N2 � HGz- N-�
M�GG+� [JN,N '*yGJHz+J02 (J-P PzKN- J2 PN2
H0FFN2PN2 AzK-N2 ,JxKN-GJxK zG, NJ2 ,NK-
L*+N- ]NGNL M�- PJN )JNG,xKJxK+JLN $xK2J++,+NG�
GN �(J,xKN2 KJ,+0-J,xKN- *2P F0PN-2N- @z-�
+0L-z/KJN z*M PN- NJ2N2 *2P PN2 DN0(J,,N2�
,xKzM+N2 zG, NJ2N PN- Cz*/+z2(N2P*2L,LN�
yJN+N z*M PN- z2PN-N2 $NJ+N PJN2N2 H�22N2�

A0xKN2 $xKJN(N� CzFy*-L

!N-w2,+wG+*2L,HwGN2PN-

w��q

q����� $N/+NFyN-o ��+K B2+N-2z+J02zG $�F�
/0,J*F 02 CJLK >0*2+zJ2 %NF0+N $N2,J2L
\z-+0L-z/K� �C>%$\��� J2 @z+KFz2P*�
=N/zG� N�FzJGo /F00G�JxJF0P�0-L� FN2
-J,�JxJF0P�2N+�C>%$\��

ww��wv� $N/+NFyN-o ^L^ � ^-yNJ+,L-*//N
^*+0Fz+J02 J2 @z-+0L-z/KJN� 'K0+0L-zFFN�
+-JN *2P DB$ J2 E-z2HM*-+ zF >zJ2 yNJF
]*2PN,zF+ M�- @z-+0L-z/KJN *2PDN0P�,JN�
(((�JHL�*2J�Kz220)N-�PN�zLz

wv��ws� $N/+NFyN-o DB$xJN2xN w��q � t+K B2�
+N-2z+J02zG \02MN-N2xN 02 DN0L-z/KJx B2M0-�
Fz+J02 $xJN2xN J2 'z-H \J+�� "+zK� "$^�
(((�LJ,xJN2xN�0-L

v�� $N/+NFyN- � w� <H+0yN-o B=#Z%DZ<
w��q J2 ]-NFN2� (((�J2+N-LN0�PN�w��q�
PN*+,xK�J2PN��/K/

q��p� <H+0yN-o w� CzFy*-LN- E0-*F DN0J2�
M0-Fz+J02N2 M�- PJN @�,+N2�02N z2 PN-
CzMN2\J+� "2J)N-,J+�+ CzFy*-L� (((�LJ,�
H*N,+N�PN

�w���q� <H+0yN-o Z\\! w��q � Z*-0/Nz2
\02MN-N2xN 02\0F/*+N- !J,J02 J2>z-,NJGGN�
Nxx)w��q�J2-JzG/N,�M-

u��t�=0)NFyN- �2N*N- #N-FJ28�o '-z�J,�
(0-H,K0/ ��DB$ 3 B2+N-2N+77� !N-z2,+zG+N-o
^-yNJ+,LNFNJ2,xKzM+ DB$� "2J)N-,J+�+ PN-
]*2PN,(NK- >�2xKN2� (((�*2Jy(�PN�yz*
)���LN0J2M0-Fz+JH

t��r� =0)NFyN-o @0GG0.*J*F [N2HF�GN-v�
PN J2 PN- �0GG)N-NJ2 $xK00G� �NxKN �0GG)N-�
NJ2� Z,,N2� (((�PN2HF�GN-v�PN

�w���u� =0)NFyN-o[JLJ+zG Zz-+K $*FFJ+ 02
DN0J2M0-Fz+Jx,o #00G, M0- DG0yzG \Kz2LN%N�
,Nz-xK�  J,,N2,xKzM+,/z-H ^GyN-+ ZJ2,+NJ2�
'0+,PzF� (((�J,PN�,*FFJ+�w��q�0-L

ws��wq� =0)NFyN-o t+K B2+N-2z+J02zG $�F/0�
,J*F02?]$3#NGN\z-+0L-z/K� J2$zG�y*-L�
�,+N--NJxK� (((�Gy,w��q�0-L

q����� [N�NFyN-o �p+K B2+N-2z+J02zG \02MN�
-N2xN 02 'z++N-2 %Nx0L2J+J02 J2 #zF/z
�#zF/z\02)N2+J02 \N2+N-�� EG0-JPz� "$^�
(((�Jx/-w��q�0-L

w��p

q���u� ENy-*z-o �t� B2+N-2z+J02zGN LN0P�+J�
,xKN  0xKN J2 <yN-L*-LG� �,+N--NJxK�
(((�*JyH�zx�z+�LN0PzN,JN�0yN-L*-LG�K+FG

v��t� >�-�o �u�>�2xK2N- E0-+yJGP*2L,,NFJ�
2z- DN0J2M0-Fz+J02,,�,+NFN J2 >�2xKN2�
(((�-+L�y)�+*F�PN

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



wu��ws� >�-�o ��� AzK-N [D'E�EN,+)N-z2�
,+zG+*2L *2P wp� J,,N2,xKzM+GJxK�+NxK2J,xKN
AzK-N,+zL*2L PN- [D'E J2 AN2z� (((�PL/M�
PN�2N*�IzK-N,+zL*2L�J2M0-Fz+J02N2�K+F

�s���p�>�-�o B$'%$ D!BBB��w� s+KZ^%�
$N? $BD B$  0-H,K0/ ��B>^DB=D
$'Z\#%<$\<'�o BFzLJ2L $/Nx+-0,x0/�o
B220)z+J)N +00G M0- ,xJN2+JXx 3 x0FFN-xJzG
N2)J-02FN2+zG z//GJxz+J02,77 J2 #NG�^)J)� B,�

-zNG�^*,H�2M+No '-0M� Z�zG]N2�[0-� N�FzJGo
yN2P0-�/0,+�+z*�zx�JG� (((�Nz-,NGs+K�+z*�
zx�JG

wu��wt� >�-�o DB�#^DZ�=<%[ w��p J2
<,2zy-�xH� (((�LJ�+zLN�20-P�PN

wp� $N/+NFyN- � w�<H+0yN-o B\\!w��p � B2�
+N-2z+J02zG \02MN-N2xN 02 \0F/*+N- !J,J02
J2 @�0+0� Az/z2� (((�Jxx)w��p�0-L

�*F #J+NGvJGP

X)wG*JN-*2L PJLJ+wGN- /K0+0L-wFFN+�
-J,uKN- ?*M+vJGPHwFN-w,�,+NFN

[JN *FMz,,N2PN Z)zG*JN-*2L PJLJ+zGN- ?*M+�
yJGPHzFN-z,�,+NFN J,+ )02 L-0�N- ]NPN*�
+*2L� $xK2NGGN- zG, N-(z-+N+ (N-PN2 2N*N
PJLJ+zGN @zFN-z, JF >z-H+ NJ2LNM�K-+ *2P
J2 /-zH+J,xKN2 ^2(N2P*2LN2 NJ2LN,N+�+�
$xK02 IN+�+ LJy+ N, JF N*-0/�J,xKN2 "FMNGP
2z+J02zGN ZJ2-JxK+*2LN2� PJN ,JxK z*M PJN
z*,,xKGJN�GJxK PJLJ+zGN [z+N2N-Mz,,*2L MN,+�
LNGNL+ KzyN2 *2P JK-N z2zG0LN2 @zFN-z,
*2P ^*,-�,+*2L )N-�*�N-2� #-0+� PJN,N- N-�
,+z*2GJxKN2 Z2+(JxHG*2LN2 N�J,+JN-+ zyN-
)0- zGGNF yNJ ^2(N2PN-2 )JNGMzxK 20xK NJ2N
"2,JxKN-KNJ+ yNJ PN- Z2+,xKNJP*2L� 0y M�-

yN,+JFF+N '-0INH+N z*xK PJLJ+zGN ^*M2zK�
FN,�,+NFN J2 ]N+-zxK+ H0FFN2� ^*xK ,J2P
20xK HNJ2N HGz-N2 ^*,,zLN2 �* PN2 ,�,+NF�
,/N�JX,xKN2 ^2(N2P*2L,MNGPN-2� �*- ^GG�
+zL,+z*LGJxKHNJ+ *2P PN2 ,/N�JNGGN2 Z-M0-�
PN-2J,,N2 PN- ,N2,0-2zKN2 [z+N2)N-z-yNJ�
+*2L )0-Kz2PN2�

!0- PJN,NF CJ2+N-L-*2P Kz+ PJN [D'E J2
N2LN- @00/N-z+J02 FJ+ @zFN-zKN-,+NGGN-2
*2P]JGPV*LX-FN2NJ2 '-0INH+ �*- *2zyK�2�
LJLN2 Z)zG*JN-*2L PJLJ+zGN- ?*M+yJGPHzFN�
-z,�,+NFN J2J+JJN-+� �JNG PJN,N, '-0INH+, J,+ PJN
*FMz,,N2PN NF/J-J,xKN ^2zG�,N PN- PN-�NJ+
)N-M�Lyz-N2 PJLJ+zGN2 ?*M+yJGPHzFN-z,�,+N�
FN� )0- zGGNF z*xK z*, $JxK+ PN- �*H�2M+J�
LN2 ^2(N2PN-� $xK(N-/*2H+N PN- ^*,(N-�
+*2LN2 GJNLN2 z*M PN- Z)zG*JN-*2L PN- LN0�
FN+-J,xKN2 *2P -zPJ0FN+-J,xKN2 $�,+NFLN�
2z*JLHNJ+N2 *2P PN- ]N,+JFF*2L PN, '0+N2�
+JzG, PN- z*+0Fz+J,xKN2 C�KN2F0PNGGLN2N�
-JN-*2L *2P PN, $+N-N0/G0++J2L,� ^*xK MN-2�
N-H*2PGJxKN E-zLN,+NGG*2LN2 ,J2P )02 ]N�
PN*+*2L� [z, '-0INH+ (*-PN *2+N- L-0�N-
]N+NJGJL*2L JF%zKFN2 PN- AzK-N,+zL*2L J2
<GPN2y*-L )0-LN,+NGG+ *2P PJN (NJ+N-N !0-�
LNKN2,(NJ,N PJ,H*+JN-+� E�- PN+zJGGJN-+N ^*,�
M�K-*2LN2 �* PJN,N- $J+�*2L ,NJ z*M PN2 N2+�
,/-NxKN2PN2 ]N-JxK+ J2 PJN,N- ^*,LzyN PN-
'ED )N-(JN,N2�
!0-z*,,N+�*2L M�- PN-z-+JLN NF/J-J,xKN

"2+N-,*xK*2LN2 J,+ NJ2 LNNJL2N+N, /K0+0�
L-zFFN+-J,xKN, #N,+MNGP FJ+ NJ2N- z*,-NJ�

s�q�*F #J+NGvJGP



xKN2PN2 ^*,PNK2*2L� [JN,N, ,+NK+ FJ+ PNF
)0F B2,+J+*+ M�- 'K0+0L-zFFN+-JN �JM/� NJ2�
LN-JxK+N+N2 #N,+MNGP !zJKJ2LN2�Z2� �*- !N-�
M�L*2L� [z, #N,+MNGP J,+ �yN-(JNLN2P Gz2P�
(J-+,xKzM+GJxK LN/-�L+� N2+K�G+ zyN- z*xK
HGNJ2,+�P+J,xK *2P P�-VJxKN $JNPG*2L,yN-NJ�
xKN� yN(zGPN+N %NLJ02N2 ,0(JN L-��N-N
$+NJ2y-�xKN *2P NJ2N #0/0L-zXN FJ+ DNG�2�
PNK�KN2*2+N-,xKJNPN2 )02 xz� �t�F� =N�
yN2 N+(z w�� ,JL2zGJ,JN-+N2 *2P H00-PJ2JN-�
+N2 <yINH+/*2H+N2 �*- *2zyK�2LJLN2 @02�
+-0GGN PN- LN0FN+-J,xKN2DN2z*JLHNJ+� N-Gz*�
yN2 �*,�+�GJxKN ^*V�,*2L,F*,+N- �$JN�
FN2,,+N-2�� D-z*HNJG *2P Ez-y+zMNG2 PJN ]N�

,+JFF*2LPN- LN0FN+-J,xKN2^*V�,*2L*2P
PN- -zPJ0FN+-J,xKN2 &*zGJ+�+� 'z-zGGNGN ]0�
PN2-NMN-N2�FN,,*2LN2 FJ+ $/NH+-0FN+N-2
GJNMN-2 (NJ+N-N @02+-0GGPz+N2� ZJ2 PJxK+N,
[C>� zyLNGNJ+N+ z*, NJ2N- zH+*NGGN2 ?z,N-�
yNVJNL*2L *2P N-L�2�+ *F +N--N,+-J,xKN
>N,,*2LN2� J,+ %NMN-N2� M�- PJN /K0+0L-zF�
FN+-J,xKN C�KN2F0PNGGLN2N-JN-*2L�

[-��B2L� >JxKzNG \-zFN-� "2J)N-,J+�+
$+*++Lz-+� B2,+J+*+ M�- 'K0+0L-zFFN+-JN
�JM/��
DN,xK(J,+N-�$xK0GG�$+-� wu[� r��ru $+*++�
Lz-+� FJxKzNG�x-zFN-�JM/�*2J�,+*++Lz-+�PN

@0-/0-w+J)N >J+LGJNPN-

EJ-FN2
^Z%< Z$# DFyC
^B\<= v[ $�,+NF, DFyC
z/K0, ?NJ/�JL ^D
^//Gz2J� \0-/0-z+J02
]NxHN- 3 @NGGN-� ]N-z+N2PN B2LN2JN*-N
]N-2Kz-P Cz-�N- !N-GzL DFyC
]G0F [N*+,xKGz2P DFyC
]-0xHFz22�\02,*G+
]$E ?*M+yJGP DFyC
]�-0 BFFNH*,
\DB $�,+NF, DFyC
x02 +N--z DFyC
\<='BZ DFyC
\-Nz,0 DFyC
[ZEB=BZ=$ ^D
[Z?'CB B>> DFyC
[N*+,xKN, ]N-Lyz*�>*,N*F
A� ?J2,J2LN- �#�DFyC
ZE#^$ EN-2N-H*2P*2L #NxK20G0LJN+-z2,�
MN- DFyC
Z$D ZGNH+-02JH,�,+NF� *2P ?0LJ,+JH�
DFyC
Z$%B DN0J2M0-Fz+JH DFyC
Z"%<'Z^= $'^\Z B>^DB=D
Z*-0,N2,N DFyC
M0H*, DFyC
M/J E*xK, B2LN2JN*-N DFyC
E'@ B2LN2JN*-LN,NGG,xKzM+ FyC
L�02 N�/N-JN2xN LFyK
D^E DFyC

DN0\zP DFyC
DN0\z-+ CN-+N2 DFyC
DN0\02+N2+ DFyC
LN0/Gz2z B2LN2JN*-LN,NGG,xKzM+ FyC
DZ<$'^\Z ]NxHNG DFyC
DZ<$�$#Z>$ DFyC
DD$ � ]�-0 M�- DN0+NxK2JH� DN0J2M0-Fz�
+JH� $N-)JxN
DB' DN0J2M0-Fz+Jx, 3 'K0+0L-zFFN+-Jx
Z2LJ2NN-J2L
Cz2,z ?*M+yJGP ^D
CN-yN-+  JxKFz22 !N-GzL C�+KJL DFyC
BDB � B2LN2JN*-�DN,NGG,xKzM+ M�- B2+N-MzxN,
FyC
B?! B2L��y�-0 M�- ?*M+yJGPz*,(� *2P !N-�
FN,,*2L
BFN+-Jx v[ DFyC
[-� C�\z-G, ?*M+yJGPPz+N2yz2H
B2/K0 DFyC
B2+N-L-z/K DFyC� DN,xK�M+,yN-NJxK ��B
BFzLJ2L
B=!Z%$ � B2P*,+-JN)N-FN,,*2L 3 $�,+NFN
AN2z�</+-02JH DFyC
A0Kz2 'JNPM0-+ 'K0+0L-zFFN6 +-JN
@^� ]JGPFN,, DFyC
?NJxz DN0,�,+NF, DFyC
?*M+yJGP ]-z2PN2y*-L DFyC
>^'$ LN0,�,+NF, DFyC
>N,,yJGP,+NGGN DFyC
>Jx-0,0M+ 'K0+0L-zFFN+-�
'C<Z=B\$ DFyC

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



'>$ � 'K0+0 >N,, $�,+NFN ^D
%0GGNJ >N+-Jx DFyC
% Z '0(N- ^D� DN0yz,J,Pz+N2�'K0+0�
L-zFFN+-JN
+NxK2N+ DFyC
#Z%%^�]JGPFN,,V*L DFyC 3 \0�
#N--z!J,+z "F(NG+Pz+N2 DFyC
#0/0$�, DFyC
#%BDB$ !N-FN,,*2L h DN0J2M0-Fz+JH
DFyC

]NK�-PN2
^F+ M�- DN0J2M0-Fz+J02,(N,N2 PN- ]*2�
PN,(NK-
^F+ M�- G�2PGJxKN %�*FN C*,*F
]z�N-J,xKN ?z2PN,z2,+zG+ M�-  zGP *2P
E0-,+(J-+,xKzM+
]*2PN,zF+ M�- @z-+0L-z/KJN *2P DN0P�,JN
]*2PN,FJ2� M�- Z-2�� ?z2P(� *2P !N-y-z*�
xKN-,xK*+�
[] =N+� ^D
CN,,� ?^ M�- ]0PN2Fz2zLNFN2+ *2P DN0�
J2M0-Fz+J02
B22N2FJ2J,+N-J*F =% � D-*//N !N-FN,�
,*2L,(N,N2
B2,+� M�- "F(NG+� *2P �*H*2M+,M0-,xK*2L
?^ M�- !N-FN,,*2L *2P DN0J2M0-Fz+J02�
]z�N-2
?z2PN,yN+-JNy DN0J2M0-Fz+J02 *2P !N-F��
CzFy*-L
?z2PN,)N-FN,,*2L *2P DN0yz,J,J2M0-Fz�
+J02 =JNPN-,�
?z2PN,)N-FN,,*2L,zF+ ]zPN2� �-++NF�
yN-L
>�-HJ,xKN-@-NJ,� !N-FN,,*2L,� *2P@z+z,�
+N-zF+
%NLJN-*2L,/-�,� $+*++Lz-+� ?^ M�- EG*-�
2N*0-P2*2L
%NLJN-*2L,/-�,� #�yJ2LN2� ^y+� q E0-,+PJ�
-NH+J02
%NLJ02zG)N-yz2P %*K-
$+zz+,yN+-JNy $zxK,N2M0-,+ 'J-2z
$+zP+ ]0xK0G+� EzxKyN-NJxK v�
$+zP+ [�,,NGP0-M� !N-FN,,*2L,� *2P @z+z,�
+N-zF+
$+zP+ @�G2� ^F+ M�- ?JNLN2,xK�� !N-F� *2P
@z+z,+N-
$+zP+  *//N-+zG� !N-F�� @z+z,+N-zF+ *2P
DN0Pz+N2
#K�-J2LN- ?^ M�- !N-FN,,*2L *2P DN0J2�
M0-Fz+J02

C0xK,xK*GN2
]#" \0++y*,� ?NK-,+*KG M�- !N-FN,,*2L,�
H*2PN
EC ]0xK*F� E] !N-FN,,*2L,(� *2P DN0�
J2M0-Fz+JH
EC E-z2HM*-+ z�>�� E] �� $+*PJN2Lz2L
DN0J2M0-Fz+J02
EC @z-G,-*KN� E] DN0J2M0-Fz+J02,(N,N2
EC >zJ2�� B2,+� M� %z*FyN�� B2M0-F�� *2P
>N,,+NxK2�
EC <GPN2y*-L� B2,+� M�- ^2LN(� 'K0+0L-�
*2P DN0J2M�
C\" CzMN2\J+� "2J CzFy*-L� [N/z-+�
FN2+ DN0Fz+JH
CM# $+*++Lz-+� !N-FN,,*2L *2P DN0J2M0-�
Fz+JH
C#  [-N,PN2� E] !N-FN,,*2L,(N,N2�
@z-+0L-z/KJN
%*K-�"2J ]0xK*F� DN0L-z/KJ,xKN, B2,+J�
+*+
% #C ^zxKN2� DN0P�+J,xKN, B2,+J+*+
#"]N-GJ2� \0F/*+N-!J,J023%NF0+N $N2�
,J2L
#" ]-z*2,xK(NJL� B2,+� M�- DN0P�,JN *2P
'K0+0L-�
#" \Gz*,+KzG� B2,+� M�- DN0+NxK2JH *2P
>z-H,xKNJPN(�
#" [z-F,+zP+� B2,+� M�- 'K0+0L-zFFN+-JN
*2P @z-+0L-�
#" [-N,PN2� B2,+� M�- 'K0+0L-zFFN+-JN
*2P EN-2N-H�
#" E-NJyN-L� B2,+� M�- DN0G0LJN� %$D
#" >�2xKN2� ED 'K0+0L-zFFN+-JN *2P
EN-2N-H�
#"  JN2� B2,+� M�- 'K0+0L-zFFN+-JN *2P
EN-2N-H�
"2J ]022� B2,+� M�- 'K0+0L-zFFN+-JN
"2J D�++J2LN2� B2,+� M�-  zGPJ2)� *2P
 zGP(zxK,+*F
"2J Cz220)N-� B2,+� M�- @z-+0L-� *2P DN0�
J2M0-Fz+JH
"2J Cz220)N-� B2,+� M�- 'K0+0L-zFFN+-JN
*2P DN0B2M�
"2J CNJPNGyN-L� B % B2+N-PJ,� �N2+-� M�
 J,,� %NxK2N2
"2J @z-G,-*KN� B2,+� M�- 'K0+0L-zFFN+-JN
*2P EN-2N-H�
"2J @JNG� DN0L-z/KJ,xKN, B2,+J+*+
"2J �* @�G2� DN0L-z/KJ,xKN, B2,+J+*+
"2J $+*++Lz-+� B2,+� M�- 'K0+0L-zFFN+-JN
"2J  �-�y*-L� DN0L-z/KJ,xKN, B2,+J+*+

s�o@0-/0-w+J)N >J+LGJNPN-


	abei00
	abei01
	abei02
	abei03
	aber

