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� zGG�2N( zx.*J,J+J02o #KN -N/0-+NP Mzx+ J,
20+ /-0xN,,JyGN� Z�zF/GNo z MN( FJ2*+N,
zL0� B Kz)N KNz-P ,0FN+KJ2L z2�(KN-N� ^x�
.*J,J+J02 02�,J+N J, *,*zGG� PJdJx*G+ yN�
xz*,N 0M FJ,,J2L -NMN-N2xN,�

^ yz,Jx PJdN-N2xN +0 +KN xzPz,+-zG z//GJxz�
+J02 J, +KN 77,NLFN2+z+J0211 0M Mzx+, M-0F z
-N/0-+ z, (NGG z, +KN z*+020F0*, /-0xN,,J2L
0M Mzx+,� #KJ, J, zG-NzP� z -N,*G+ 0M +KN ,N/�
z-z+J02 0M -NGN)z2+ Mzx+,� y*+ zG,0 z ,JF/GJ�
Xxz+J02� B2 x02,N.*N2xN 0M +KJ, z//-0zxK z
,J2LGN Mzx+ 0xx*/JN, 02G� z ,J2LGN zy,+-zx+J02
GN)NG� #KN ,*xxN,,J)N z--J)J2L -N/0-+, *,*zGG�
PNzG (J+K PJdN-N2+ Mzx+, M-0F PJdN-N2+ PJ,�
z,+N- ,J+N,� =N)N-+KNGN,, +KN-N z-N 2NxN,,z-�
-NMN-N2xN, +0 zG-NzP� LJ)N2 -N/0-+,� (KJxK
Kz)N +0 yN x02,JPN-NP�

s $NFw2+Ju \*LFN2+w+J02 w2P
@20(GNPLN %N/-N,N2+w+J02

s�� Z0FF02 $�Fv0GJu
%N/-N,N2+w+J02

#KN-N z-N z 2*FyN- 0M +00G, ,*//0-+J2L z2
N�/GJxJ+ F0PNGJ2L 0M P0FzJ2 H20(GNPLN
,*xK z, -*GN yz,NP ,�,+NF, 0- ,NFz2+Jx 2N+�
(0-H,� [JdN-N2+ ,�,+NF, z-N 0M+N2 N.*J)z�
GN2+ x02xN-2J2L +KNJ- zyJGJ+JN, +0 F0PNG PJM�

MN-N2+ +�/N, 0M J2M0-Fz+J02 z2P +0 P-z( x02�
xG*,J02, M-0F J+� #KN-NM0-N� +KN PNxJ,J02 M0-
02N 0- +KN 0+KN- +00G PN/N2P, 02 N� L�� +KN
M0-F 0M N�/GJxJ+ H20(GNPLN -N/-N,N2+z+J02
+Kz+ J, /-NMN--NP �-*GN,� 2N+(0-H,� z2P +KN
HJ2P 0M +00G, +Kz+ +KN H20(GNPLN N2LJ2NN-
J, MzFJGJz- (J+K �$0(z w����� B2 +KN x*--N2+
z//GJxz+J02� z ,NFz2+Jx 2N+(0-H J, xK0,N2�
EJL� w ,K0(, z2 N�zF/GN N�xN-/+ 0M z /0,,�
JyGN ,NFz2+Jx 2N+(0-H M0- +KN xzPz,+-N z2P
PJ,z,+N- ,xN2z-J0 +Kz+ xz2 yN -NzGJ�NP N� L��
y� +00G, ,*xK z, '-0+N6 LN6 �'-0+N6 LN6 w��r��
$J2xN y0+K Pz+z ,0*-xN,� +N�+, z2P Fz/,�

z-N ,*//0,NP +0 J2xG*PN ,JFJGz- ,/z+JzG z2P
z++-Jy*+N J2M0-Fz+J02� +KN� xz2 yN F0PNGNP
(J+K ,JFJGz- ,+-*x+*-N, 02 +KN GN)NG +Kz+ J,
PJ,/Gz�NP J2 EJL� w� C0(N)N-� N�/GJxJ+ LN0�
FN+-Jx J2M0-Fz+J02 J,F0-N -NGN)z2+ J2 zFz/
-N/-N,N2+z+J02 +Kz2 J2 z +N�+*zG PN,x-J/+J02�
EJ-,+ PJdN-N2xN, yNx0FN zG-NzP� )J,JyGN z+
+KN PJ,/Gz�NP GN)NG 0M PN+zJG 02 xG0,N- N�zF�
J2z+J02 0M +KN Pz+z F0PNG� ZzxK 0yINx+ 20PN
J, F0PNGNP zxx0-PJ2L +0 +KN M-zFN�F0PNG y�
>J2,H� ��prt� *,J2L z M-zFN (J+K PJdN-N2+
,G0+,� J� N�� xKz-zx+N-J,+Jx z++-Jy*+N, M0- NzxK
0yINx+� EJL� v ,K0(, xzPz,+-zG N�zF/GN, M0-
+KN M-zFN, y0*2Pz-��/z-+�J2�+N�+ z2P y0*2�
Pz-��/z-+�J2�Fz/� ]N,JPN, J2M0-Fz+J02 +Kz+
J, JPN2+JxzG M0- y0+K M-zFN, �2NJLKy0-�� 0+KN-
z++-Jy*+N, ,*xK z, +KN GN2L+K 0M z y0*2Pz-�
J2xG*PN PJdN-N2+ ,NFz2+Jx, M0- NzxK ,0*-xN
0M J2M0-Fz+J02� #KN +N�+ -NMN-, +0 +KN GN2L+K
)zG*N 0M y0*2Pz-� /z-+, (KJxK xz2 yN FNz,�
*-NP J2 z XNGP ,*-)N�� B2 +KN xz,N 0M +KN Fz/�
+KJ, GN2L+K )zG*N J, J2xG*PNP J2 (-J++N2

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



EJL� sl [0*2Pw-��/w-+�J2�+N�+ w2P v0*2Pw-��
/w-+�J2�Fw/ 0M +KN ,NFw2+Ju 2N+(0-H�

2*FyN-, xG0,N +0 +KN P-z(2 GJ2N� ^PPJ+J02�
zGG�� +KJ, P-z(2 GJ2N Kz, J+, 0(2 GN2L+K -N�
,*G+J2L M-0F +KN ,xzGN 0M +KN Fz/ z2P M-0F
+KN /-NxJ,J02 J2 P-z(J2L�

s�t @20(GNPLN %N/-N,N2+w+J02 M0- w2
\//GJuw+J02 0M +KN [-w�JGJw2
<(2N-,KJ/ ZwPw,+-N

]z,J, M0- z +-z2,M0-Fz+J02 M-0F +N�+, J2+0
Fz/, J, +KN H20(GNPLN K0( +N�+*zG /K-z,N,
zy0*+ LN0FN+-JxzG J2M0-Fz+J02 Kz)N +0 yN
J2+N-/-N+NP J2 +N-F, 0M PJ,x-N+N )zG*N, J2 +KN
x02+N�+ 0M +KN ]-z�JGJz2 0(2N-,KJ/ xzPz,+-N�
 KJGN N� L�� PJ-Nx+J02zG J2M0-Fz+J02 GJHN z2
z�JF*+K 0M vwq�w� xz2 yN PJ-Nx+G� *,NP M0-
Fz/ P-z(J2L� /K-z,N, GJHN +*-2 ,GJLK+G� GNM+
(JGG LJ)N z2 J2+N-)zG 0M /0,,JyGN PNL-NN
)zG*N,� #KN 02+0G0L� +Kz+ PN,x-JyN, K0(
LN0FN+-JxzG J2M0-Fz+J02 J, -N/-N,N2+NP J2
+N�+, 0M +KN ]-z�JGJz2 xzPz,+-N 2z+*-zGG� x02�
+zJ2, +KN yz,Jx LN0FN+-JxzG NGNFN2+, �/0J2+,�
GJ2N, (J+K PJ-Nx+J02 z2P GN2L+K� z2P +KNJ-
+�/JxzG -NGz+J02, ,*xK z, z GJ2N x02,J,+, 0M +(0
N2P /0J2+,� C0(N)N- J2 0-PN- +0 xz/+*-N zG,0
+KN *2xN-+zJ2+� +Kz+ J, x022Nx+NP (J+K +KN
+N�+,� J2PJxz+0-, 0M *2xN-+zJ2+� � N� L�� +KN
*,N 0M .*z2+JXN-, ,*xK z, ,GJLK+G� � 2NNPNP
+0 yN JPN2+JXNP J2 +KN +N�+ x0-/*, z2P J2+N�
L-z+NP �J2xG*PJ2L z .*z2+JXxz+J02 0M +KN
.*zGJ+z+J)N N�/-N,,J02� z+ +KN z,,0xJz+NP
GN)NG 0M zy,+-zx+J02 0M +KN zdNx+NP LN0FN+-J�
xzG z++-Jy*+N�

s�s @20(GNPLN %N/-N,N2+w+J02 M0-
Z0FF*2Juw+J02 $�,+NF, 0M +KN
YJ,w,+N- >w2wLNFN2+

E0- +KN ,/NxJXx -N/-N,N2+z+J02 0M H20(GNPLN
N�J,+J2L Pz+z F0PNG, 0dN- z L00P ,+z-+J2L

/0J2+ M0- PN)NG0/J2L 02+0G0LJN,� $*xK ,+z2P�
z-PJ�z+J02, M0- +KN PJ,z,+N- Fz2zLNFN2+
P0FzJ2 z-N LJ)N2 y� +KN ZFN-LN2x� [z+z
Z�xKz2LN ?z2L*zLN �Z[�?� z2P +KN \0F�
F02 ^GN-+J2L '-0+0x0G �\^'�� "2M0-+*�
2z+NG�� +KN,N Pz+z F0PNG, z-N /-JFz-JG�
0-JN2+NP 02 +KN Fz2zLNFN2+ 0M PJ,z,+N- -N�
,0*-xN,� ^ PN+zJGNP x0F/z-J,02 0M +KN PJ�
)N-,N Pz+zF0PNG, z-N LJ)N2 y� N-PN- N+ zG�
�w��s�� B+ +*-2NP 0*+ +Kz+ +KN =^#< ,+z2P�
z-P M0- FJGJ+z-� J2+N-0/N-zyJGJ+�� +KN \0F�
Fz2P z2P \02+-0G B2M0-Fz+J02 Z�xKz2LN
[z+z>0PNG �\wBZ[>�� ,z+J,XN, J2 F0,+ J2�
,+z2xN, +KN -N.*J-NFN2+, 0M PJ,z,+N- Fz2z�
LNFN2+ z2P /-0)JPN, z L00P yz,J, M0- +KN
PN)NG0/FN2+ 0M +KN [J,z,+N- >z2zLNFN2+
[z+z >0PNG �[>w�� ]Nxz*,N 0M M0x*,J2L 02
J2M0-Fz+J02 ,+0-zLN� -N+-JN)zG z2P /-0xN,,�
J2L� +KN-N z-N z x0*/GN 0M PJdN-N2xN, yN+(NN2
[>w z2P \wBZ[>� #KN-NM0-N� 02N 0M +KN
F0,+ 0y)J0*, xKz2LN, J, +KN /KJG0,0/K� 0M
0yINx+ -N/-N,N2+z+J02� #KN M0x*, 0M +KN P0�
FzJ2 ,/NxJXx 02+0G0L� J, 02 F0PNGJ2L +KN
,/z+JzG z,/Nx+, 0M 0yINx+,� B2 +KJ, Fz22N- +KN
x0FF02 ,/z+JzG z++-Jy*+N, 0M 0yINx+, z-N +KN
G0xz+J02 z, (NGG z, LN0FN+-Jx z++-Jy*+N, 0M
M0-F� ,J�N z2P MNz+*-N zGJL2FN2+� #KN,N NGN�
FN2+z-� z++-Jy*+N,� +-zPJ+J02zGG� ,*//0-+NP
y� ,/z+JzG 02+0G0LJN, z2P LN0L-z/KJxzG J2�
M0-Fz+J02 ,�,+NF, �DB$�� PN,x-JyN PJ,x-N+N
0yINx+, *2zFyJL*0*,G� y� +KNJ- PJFN2,J02
z2P G0xz+J02 J2 ,/zxN� B2 0-PN- +0 ,*//0-+
z ,/z+JzG -Nz,02J2L /-0xN,, M0- PJ,z,+N-
N)N2+, yz,NP 02 +N�+*zG PN,x-J/+J02,� z F0-N
x0F/-NKN2,J)N GN)NG 0M ,/z+JzG J2M0-Fz+J02
J, 2NxN,,z-�� #KN FN+K0P 0M 0yINx+ F0PNGJ2L
(J+KJ2 +KN 02+0G0L� Kz, +0 yN ,JFJGz- +0 +KN
FN2+zG F0PNG 0M +KN -N/0-+J2L /N-,02
�E-z2H �ppq�� #KJ, FN2+zG F0PNG x02+zJ2,�
yN,JPN, PJ,x-N+N 0yINx+,� ,/z+JzG ,xN2N, (J+K
J2+N-zx+J02, 0M +(0 0- F0-N ,/z+JzG 0yINx+,
J2 +KNFNz2J2L 0M 2NJLKy0-K00P, 0- /z-+�0M�
-NGz+J02, GJHN J2xG*PN� 0)N-Gz/, 0- +z2LN2+�
$*xK PN+zJGNP J2M0-Fz+J02 GN)NG J, N,,N2+JzG
M0- z2zG��J2L N� L�� x0KN-N2xN, 0M xJ+JN,� PJ,�
+-Jx+,� PzFzLN ,J+N, z2P 0/N-z+J02 z-Nz,�
E*-+KN-F0-N� +JFN J, F0PNGNP N�/GJxJ+G� J2
+KN [>w z, (NGG z, +KN F*+zyGN z++-Jy*+N,
0M +KN 0yINx+,� >*+zyGN z++-Jy*+N, J2 +N-F,
0M 0yINx+ F0PNGJ2L z-N ,+z+N z2P G0xz+J02�
$*xK P�2zFJx z,/Nx+, z-N F0PNGNP y� z,,0�

tt�Z� ?*uw� >�>*NGGN- 3 C��'�[�K-� B2+NL-w+J02 0M ?w2L*wLN J2 DB$



EJL� rl \,,0uJw+J02, 0M <vINu+� ?0uw+J02 w2P Yw+N#JFN �GNM+� w, (NGG w, +KN w,,0uJw+J02, 0M \u+J02�
Yw+N#JFN w2P <vINu+ �-JLK+� � J2 BYXE�� 20+w+J02�

EJL� ql \*+0Fw+JuwGG� LN2N-w+NP Fw/ M-0F w /-NuJ,N +N�+ �GNM+� w2P +KN uwPw,+-wG Fw/ �-JLK+��

xJz+J02, 0M +KN -NGN)z2+ xGz,,N, �xM� EJL� u��
B2 +KN [>w +KJ, (z, P02N y� x-Nz+J2L +*/GN
0M 0yINx+�,+z+N�+JFN z2P 0yINx+�G0xz+J02�
+JFN� #KN x02xN/+ z, ,K0(2 J2 EJL� u J, N��
/GzJ2NP J2F0-N PN+zJG J2 �?*xz, N+ zG� w��r��

r %N,*G+,

r�� %N,*G+, 0M +KN \//GJuw+J02 0M +KN
[-w�JGJw2 <(2N-,KJ/ ZwPw,+-N

DN2N-z+J2L >z/, M-0F #N�+,o ^,,*FJ2L z
/-NxJ,N +N�+ +Kz+ x02+zJ2, �z� z ,+z-+J2L /0J2+
(J+K /-NxJ,N x00-PJ2z+N, z2P �y� y0*2Pz-JN,
z, ,+-zJLK+ GJ2N, (J+K /-NxJ,N PJ-Nx+J02 z2P
GN2L+K� z +-z2,M0-Fz+J02 +0 z Fz/ -N/-N,N2�
+z+J02 J, ,JF/GN� =NxN,,z-� zPPJ+J02zG PNX�
2J+J02, M0- ,*xK z +-z2,M0-Fz+J02 z-N +KN PN�
,J-NP ,xzGN 0M +KN Fz/� 0-JN2+z+J02 0M +KN Fz/
z2P G0xzG Fz/ x00-PJ2z+N, 0M +KN ,+z-+J2L
/0J2+�

\02)N-,J02 0M x00-PJ2z+N, z2P GN2L+K J2�
M0-Fz+J02 0M +KN +N�+ J2+0 Fz/ x00-PJ2z+N,

xz2 yN P02N y� *,J2L ,+-zJLK+M0-(z-P Fz+K�
NFz+JxzG x0F/*+z+J02,� $z)J2L +KN LN2N-�
z+NP Fz/ J2M0-Fz+J02 J2 (JPNG� *,NP ,+z2P�
z-P, ,*xK z, �>? �Z�+N2,JyGN>z-H*/ ?z2�
L*zLN� zGG0(, J+, L-z/KJxzG )J,*zGJ�z+J02
(J+K PJdN-N2+ +00G, �N� L�� ^-xDB$ M-0F
Z$%B�� EJL� t ,K0(, z2 N�zF/GN 0M z2 z*�
+0Fz+JxzGG� LN2N-z+NP Fz/ z2P J+, x0--N�
,/02PJ2L 0-JLJ2zG Fz/� ^G+K0*LK +KN LN2�
N-zG 0*+GJ2N 0M +KN y0*2Pz-JN, J, JPN2+JxzG�
+KN LN2N-z+J02 0M +KN 2N( Fz/ -N)NzG, +Kz+
+KN 20-+K z--0( 0M +KJ, 0+KN-(J,N )N-� /-N�
xJ,N 0-JLJ2zG Fz/ PN)Jz+N, zy0*+ �t PNL-NN,
M-0F +KN +-*N 20-+K(z-P PJ-Nx+J02� $*xK
)z-Jz+J02, 0M +KN 20-+K z--0( (J+KJ2 Fz/,
0M +KN ]-z�JGJz2 Gz2P -NLJ,+N- z-N 20+ *2*,*zG
yNxz*,N 0M J2zxx*-zxJN, 0M 0y,N-)z+J02�
BM +KN +N�+ J, )zL*N� (J+K *2H20(2 -NMN-�

N2xN, z2P FJ,,J2L N,,N2+JzG y0*2Pz-� J2M0-�
Fz+J02� +KN LN2N-z+J02 0M Fz/, *,*zGG� -N�
.*J-N, zPPJ+J02zG ,0*-xN, 0M J2M0-Fz+J02
�Fz/, 0M 2NJLKy0-J2L -NzG N,+z+N,� +0/0�
L-z/KJxzGFz/,� 0- -NF0+N ,N2,J2L Pz+z ,*xK

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



N CN-N +KN J2+N-)zG zGLNy-z 0M �^GGN2 3 EN-L*�
,02 �ppu� J, *,NP�

z, zN-JzG JFzLN,�� C0(N)N-� )zL*N ,HN+xK
Fz/, z-N 0M+N2 *,NM*G +0 LJ)N z X-,+ 0)N-)JN(
0M +KN zx+*zG J2M0-Fz+J02 /-0)JPNP J2 +N�+,
z2P N)N2 )zL*N +N�+, J2xG*PN x02,+-zJ2+,�
,*xK z,

� GN2L+K 0M NzxK y0*2Pz-� /z-+ 0-
� N2P /0J2+ 0M +KN PN,x-J/+J02 f ,+z-+J2L
/0J2+ 0M +KN PN,x-J/+J02�

^PPJ+J02zG +0 ,*xK x02,+-zJ2+,� z -Nz,02�
zyGN .*z2+JXxz+J02 0M .*zGJ+z+J)N N�/-N,�
,J02, �N� L�� GNM+ � -JLK+� z2P M*-+KN- KN*-J,+Jx,
�,*xK z, +�/JxzG N--0-, J2 PN,x-J/+J02,� xz2
yN *,NP +0 LN2N-z+N Fz/, N)N2 M-0F +N�+,
(J+K J2x0F/GN+N J2M0-Fz+J02 �>*NGGN-
w��q��

DN2N-z+J2L #N�+, M-0F >z/,o ]N,JPN, LN0�
FN+-JxzG J2M0-Fz+J02 LJ)N2 z, P-z(2 GJ2N,�
y0*2Pz-� /z-+, J2 Fz/, 0M -NzG N,+z+N, J2�
xG*PN M*-+KN- z++-Jy*+N,� $*xK z++-Jy*+N, z-N
+KN +�/N 0M +KN y0*2Pz-� /z-+ PJ,/Gz�NP y�
+KN ,/NxJzG +�/N 0M GJ2N P-z(J2L z, (NGG z,
PJ-Nx+G� LJ)N2 J2M0-Fz+J02 GJHN GN2L+K z2P
PJ-Nx+J02 0M +KN -NzG y0*2Pz-� /z-+ z, (-J+�
+N2 +N�+ J2 +KN Fz/�
DJ)N2 z /-NxJ,N Fz/ (J+K PN+zJGNP z++-J�

y*+N )zG*N,� +KN LN2N-z+J02 0M z +N�+ 02G�
-N.*J-N, +KN PNX2J+J02 0M �z� z ,+z-+J2L /0J2+
z2P �y� +KN PJ-Nx+J02 0M PN,x-J/+J02 �xG0xH�
(J,N� x0*2+N-xG0xH(J,N�� #0/0G0LJxzG J2M0-�
Fz+J02 ,*xK z, x022Nx+J)J+� yN+(NN2 y0*2�
Pz-� /z-+, xz2 yN F0PNGNP J2 +KN ,NFz2+Jx
2N+(0-H� #KJ, J2M0-Fz+J02 xz2 yN PJ-Nx+G�
*,NP +0 PNP*xN +KN ,*xxN,,J02 0M y0*2Pz-�
/z-+, J2 +KN PN,x-J/+J02�
B2 xz,N z Fz/ J, 02G� z ,HN+xK 0M +KN -NzG

,J+*z+J02� ,*xK z )zL*NFz/ xz2 2N)N-+KNGN,,
yN +-z2,MN--NP +0 z )zL*N +N�+ (KN-N -NGz+J)N
-NGz+J02, yN+(NN2 y0*2Pz-� /z-+, z-N N��
/-N,,NP y� -NGz+J)N +N�+*zG J2M0-Fz+J02� B2
0-PN- +0 LN2N-z+N z +N�+ M-0F z )zL*N Fz/�
z ,+z-+J2L /0J2+ Kz, +0 yN xK0,N2 z2P +0 yN
PN,x-JyNP z, FNN+J2L /0J2+ yN+(NN2 2NJLK�
y0-J2L -NzG N,+z+N,� $JFJGz- +0 +KN LN2N-z+J02
0M z /-NxJ,N Fz/� +KN PJ-Nx+J02 0M +KN PN,�
x-J/+J02 �xG0xH(J,N � x0*2+N-xG0xH(J,N� Kz,
+0 yN PNxJPNP�

r�t %N,*G+, 0M +KN \//GJuw+J02 0M +KN
YJ,w,+N- >w2wLNFN2+ Y0FwJ2
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