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LN2JN*-N� z*xK ?z,N-,xz22N- *2P $^%�$�,�
+NFN Kz++N2 yNJ (NJ+NF 20xK 2JxK+ PJN KN*�
+JLN ]NPN*+*2L� @z*F INFz2P z-yNJ+N+N FJ+
H0FyJ2JN-+N2 D'$� *2P @-NJ,NG,�,+NFN2
�*- "2+N-,+�+�*2L PN- ]JGP0-JN2+JN-*2L *2P
>0yJG+NGNM02N FJ+ J2+NL-JN-+N2� H0,+N2L�2,�

+JLN2 @zFN-z, Lzy N, z*xK 20xK 2JxK+� LN�
2z*,0 (N2JL (JN DN0,N2,0-2N+�NFJ+ yJGPLN�
yN2PN2 $N2,0-N2� [JN,N2 Z2+(JxHG*2LN2
Kz+ Pz, B'BFJ+ PN- ZJ2-JxK+*2L NJ2N- A*2J0-�
/-0MN,,*- JF ]N-NJxK %zPz-MN-2N-H*2P*2L
%NxK2*2L +-zLN2 H�22N2� PJN ,NJ+ Z2PN
w��t FJ+ '-0M� "(N $�-LNG yN,N+�+ J,+� PN-
PJN ^-yNJ+N2 PN, B2,+J+*+, 2zxKKzG+JL /-�L+
*2P Pz, '-0XG J2 KN-)0--zLN2PN-  NJ,N N-�
L�2�+�
�K2GJxKN Z2+(JxHG*2LN2 X2PN2 ,JxK yNJ

PN- /K0+0L-zFFN+-J,xKN2 ^*,(N-+*2L PN-
]JGPPz+N2o �ppq ,+NxH+N PJN z*+0Fz+J,xKN
^N-0+-Jz2L*Gz+J02 20xK J2 PN2 @J2PN-,xK*�
KN2� PJN =*+�*2L *2P  NJ+N-N2+(JxHG*2L
)02 ^GL0-J+KFN2 PN, \0F/*+N-,NKN2, z*M
PN- D-*2PGzLN LN0FN+-J,xKN-� ,+z+J,+J,xKN-
*2P /K�,JHzGJ,xKN- ^2,�+�N �,JNKN �� ]� ^-�
yNJ+N2 �*F #-JM0HzG+N2,0-� �* ]z�N,2N+�N2
*2P >z-H0)��*MzGG,MNGPN-2� �* $*//0-+
!Nx+0- >zxKJ2N, *2P �* $2zHN,� Kz++N LN�
-zPN N-,+ yNL022N2� 0yINH+�yz,JN-+N >0PNG�
GJN-*2L *2P@Gz,,JXHz+J02 (z-N2 yNJ (NJ+NF
20xK 2JxK+ ,0 z*,LN-NJM+ (JN KN*+N� [JN /K0�
+0L-zFFN+-J,xKN^*,(N-+*2L LGJxK NJ2NF GJ�
2Nz-N2 '-0�N,, )02 PN- ]JGPz*M2zKFN yJ,
�*- �Fz2*NGGN2� Z-Mz,,*2L )02 !NH+0-Pz+N2
z*, PN2 ]JGPN-2� CN*+N ,+NK+ PzLNLN2 )N-�
FNK-+ PJN [z+N2yz2H NJ2N, DN0J2M0-Fz�
+J02,,�,+NF, JF �N2+-*F PN- ^H+J)J+�+N2�
*2P PJN,N [z+N2yz2H (J-P -NLNGF��JL y�(�
H02+J2*JN-GJxK zH+*zGJ,JN-+� N-(NJ+N-+ *2P
FJ+ z2PN-N2 [z+N2 z2LN-NJxKN-+� >J+ PJN,N-
Z2+(JxHG*2L NJ2KN- LJ2L NJ2N PN*+GJxKN ^2�
2�KN-*2L PN- ]N-NJxKN 'K0+0L-zFFN+-JN
*2P EN-2N-H*2P*2L FJ+ DB$ �,� z*xK
CNJ/HN w��u�� (z, ,0(0KG �* PN- "FyN2N2�
2*2L PN, B2,+J+*+, JF AzK-N w��� zG, z*xK
�* )JNGN2 LNFNJ2,zFN2 '-0INH+N2 FJ+ PNF
yN2zxKyz-+N2 )02 '-0M�>02JHz $N,+N- LN�
GNJ+N+N2 B2,+J+*+ M�- @z-+0L-z/KJN *2P DN0�
J2M0-Fz+JH �JHL� LNM�K-+ Kz+�
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B2 PN2 GN+�+N2 �� AzK-N2 (z-N2 (J- zG,0
zGGN �N*LN2 NJ2N- %NJKN ,/z22N2PN- *2P +NJG�
(NJ,N *F(�G�N2PN- Z-NJL2J,,N J2 'K0+0�
L-zFFN+-JN *2P EN-2N-H*2P*2L� >z2xKN
Pz)02 HzFN2 z*, PN- [J,�J/GJ2 ,NGy,+� )JNGN
z2PN-N (*-PN2 )02 z*�N2 z2 ,JN KN-z2LN�
+-zLN2�  JxK+JL J,+ PzyNJ� z*xK JF �yN-+-z�
LN2N2 $J22N JFFN- (JNPN- NJ2N2 ]GJxH z*,
PN- !0LNG/N-,/NH+J)N �* (zLN2� *F PJN (N�
,N2+GJxKN2 CN-z*,M0-PN-*2LN2 N-HN22N2
*2P Pz22 �JNGLN-JxK+N+ z2LNKN2 �* H�22N2�
[JN,N z*M NJ2NF J2+N-PJ,�J/GJ2�-N2 ^2,z+�
yN-*KN2PN !0-LNKN2,(NJ,N yJGPN+ PJN
D-*2PGzLN PN- J2+N-2z+J02zG z*,LN-JxK+N+N2
^H+J)J+�+N2 PN, B'Bo PN- ]GJxH z*M PJN Z-PN
z*, PNF NG+-z*F G�,,+ PJN !N-2N+�*2L �yN-
2z+J02zGND-N2�N2 KJ2(NL zG, Lz2� 2z+�-GJxK
N-,xKNJ2N2 � M�- )JNGN PN- KN*+N z2,+NKN2PN2
CN-z*,M0-PN-*2LN2 yJ-L+ NJ2 ,0GxKN- ^2,z+�
!0-+NJGN� Fz2xKFzG J,+ N- �*- ?�,*2L PN- LN�
,+NGG+N2 ^*MLzyN2 *2zyPJ2Lyz-�

 J,,N2,xKzM+GJxK yN,xK�M+JL+ ,JxK Pz, B'B
FJ+ PN2 >�LGJxKHNJ+N2 *2P D-N2�N2 PN-
^*+0Fz+J02 J22N-KzGy )02 'K0+0L-zFFN�
+-JN *2P EN-2N-H*2P*2L z*M PN- D-*2PGzLN
PJLJ+zGN- ]JGPPz+N2 ,0(JN PN-N2 !N-yJ2P*2�
LN2 �* \0F/*+N- !J,J02 *2P DB$� [JN )JN-
$xK(N-/*2H+N PN, B2,+J+*+, ,J2Po
� DN0FN+-J,xKN ^,/NH+N )02 $N2,0-N2 *2P
]JGPN-2 �>*G+J,N2,0-LN0FN+-JN� ]JGP�
0-JN2+JN-*2L *2P ]�2PNGz*,LGNJxK*2L�
]JGP�*0-P2*2L� '0+N2�JzG )02 ?*M+� *2P
 NG+-z*FyJGPN-2 �*- Z-Mz,,*2L )02 DN0�
J2M0-Fz+J02�

� B2+N-/-N+z+J02 )02 EN-2N-H*2P*2L,Pz+N2
�!N-z-yNJ+*2L *2P ^2zG�,N )02 $^%� *2P
?z,N-,xz22N-Pz+N2� $^%�B2+N-MN-0FN+-JN�
E*,J02 *2+N-,xKJNPGJxKN- yJGPKzM+N- $N2�
,0-Pz+N2�

� ^*+0Fz+J,xKN ]JGPJ2+N-/-N+z+J02 �B2+N-�
/-N+z+J02 )02 K0xK z*MLNG�,+N2 ]JGPN-2�
F*G+J+NF/0-zGN� F*G+J,HzGJLN *2P F*G+J�
,N2,0-JNGGN B2+N-/-N+z+J02� &*zGJ+�+,H02+�
-0GGN )02 DN0Pz+N2�

� =zKyN-NJxK,/K0+0L-zFFN+-JN �"2+N-,*�
xK*2L )02 PJLJ+zGN2 yJGPLNyN2PN2 $N2,0�
-N2� )JPN0yz,JN-+N !N-MzK-N2 �*- v[�<y�
INH+-NH02,+-*H+J02� ^2(N2P*2LN2 J2 B2�
P*,+-JN *2P ^-xKJ+NH+*-�
[zyNJ -*KN2 PJN ^H+J)J+�+N2 PN, B2,+J+*+,�

Pz, PN-�NJ+ xz� v� >J+z-yNJ+N- ��KG+� z*M P-NJ

$�*GN2o 2NyN2 '-0INH+N2� PJN PN- D-*2PGz�
LN2M0-,xK*2L �*�*0-P2N2 ,J2P *2P FNJ,+
)02 PN- [ED *2+N-,+�+�+ (N-PN2 ��� ]� �*-
]JGPz2zG�,N� z-yNJ+N2 (J-� 0M+ FJ+ EJ2z2�JN�
-*2L PN, ]>]E *2P PN- Z" @0FFJ,,J02�
JF ]N-NJxK PN- z2LN(z2P+N2 E0-,xK*2L �N+�
(z� (N22 N, *F PJN /K0+0L-zFFN+-J,xKN
^*,(N-+*2L PN- ]JGPPz+N2 PN- >z-, Z��
/-N,, >J,,J02 LNK+� ,0(JN J2 'JG0+/-0INH+N2
�*,zFFN2 FJ+ �dN2+GJxKN2 *2P /-J)z+N2
^*M+-zLLNyN-2 ��� ]� JF ^*+0F0yJGyz*�� B2
)JNGN2 E�GGN2 (N-PN2 PJN '-0INH+N J2 N2LN-
@00/N-z+J02 FJ+ J2� *2P z*,G�2PJ,xKN2
'z-+2N-2 P*-xKLNM�K-+� ^GGN P-NJ ]N-NJxKN
,J2P M�- E0-,xK*2L *2P Z2+(JxHG*2L JF B2�
LN2JN*-(N,N2 )02 N2+,xKNJPN2PN- ]NPN*�
+*2L *2P F�,,N2 �*,zFFN2 yN+-zxK+N+ (N-�
PN2� (N22 NJ2N E0-,xK*2L,JPNN N-M0GL-NJxK
J2 PJN '-z�J, *FLN,N+�+ (N-PN2 ,0GG� [JN,N
~yN-GNL*2L Kz+ z*xK Pz�* LNM�K-+� Pz,, (J-
�* PJN,NF CNM+ ,0(0KG <-JLJ2zGyNJ+-�LN zG,
z*xK]N-JxK+N z*, J,,N2,xKzM+ *2P#NxK2JH
yNJLN,+N*N-+ KzyN2�
ZJ2 (NJ+N-N- (JxK+JLN- '*2H+� PN- ,xK02

H*-� z2HGz2L� J,+ PJN J2+N-2z+J02zGN ^*,-JxK�
+*2L PN- ^-yNJ+N2� $xK02 ,NJ+ )JNGN2 AzK-N2
,J2P JFFN- (JNPN-  J,,N2,xKzM+GN- z*, z2�
PN-N2 ?�2PN-2 M�- H*-�N 0PN- G�2LN-N �NJ+
zF B2,+J+*+ +�+JL� !JNGN )02 JK2N2 /-0F0�
)JN-N2� z*,LN,+z++N+ FJ+ $+J/N2PJN2 PN,
[^^[� JK-N, CNJFz+Gz2PN, 0PN- )02 PN*+�
,xKN2 *2P J2+N-2z+J02zGN2 (J,,N2,xKzM+GJ�
xKN2 E�-PN-NJ2-JxK+*2LN2 (JN PN- ^GN�z2�
PN- )02 C*Fy0GP+�$+JM+*2L� DN0L-z/KJ,xKN
$xK(N-/*2H+N (z-N2 J2 PN2 GN+�+N2 AzK-N2
]-z,JGJN2�\KJ2z� E-z2H-NJxK*2P PJN #�-HNJ�
N-(�K2N2,(N-+ J,+ z*xK� Pz,, PN-�NJ+ M�2M
[0H+0-z2PN2 z*, PNF =zKN2 <,+N2� Pz)02
P-NJ z*, PNF B-z2� zF B'B /-0F0)JN-N2�
=JxK+ �*GN+�+ ,J2P yNJ P-NJ PN- ,JNyN2 ^-+JHNG
J2 PJN,NF CNM+ z*,G�2PJ,xKN D�,+N >J+�
z*+0-N2�
^*xK PN- B$'%$ Cz220)N-  0-H,K0/

��CJLK�-N,0G*+J02 Nz-+K JFzLJ2L M0- LN0,/z�
+JzG J2M0-Fz+J0277� PN2 Pz, B'B zGGN �(NJ
AzK-NFJ+ FNK- zG, ��� #NJG2NKFN-2 z*,-JxK�
+N+ �,JNKN �� ]� Pz, LGNJxK2zFJLN 'ED $02�
PN-KNM+ )0F [N�NFyN- w��t�� ,0GG H*-� N-�
(�K2+ (N-PN2� BF 2�xK,+N2 AzK- (J-P N,
(JNPN- ,0 (NJ+ ,NJ2� PN-  0-H,K0/ X2PN+ J2
PN-  0xKN )0F w��t� A*2J w��p� PJ-NH+ 2zxK
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'X2L,+N2 ,+z++� PJN,FzG �*,zFFN2 FJ+ PN-
^DB?Z #zL*2L w��p� PJN )0F JHL 0-Lz2J�
,JN-+ (J-P � zGGN ?N,N- F�LN2 ,JxK ,xK02 IN+�+
�* yNJPN2#zL*2LN2 ,NK- KN-�GJxK NJ2LNGzPN2
M�KGN2�
"2,N-N ^-yNJ+N2 PN- GN+�+N2 �� AzK-N Kz�

yN2 JK-N2 =JNPN-,xKGzL J2 )JNGN2 E0-�
,xK*2L,� *2P Z2+(JxHG*2L,/-0INH+N2� NJ2N-
E�GGN )02!N-�dN2+GJxK*2LN2 *2P �v[J,,N-�
+z+J02N2 LNM*2PN2� E�- PJN N-�JNG+N2 Z-M0GLN
(*-PN2 >J+LGJNPN- PN, B2,+J+*+, FNK-MzxK
z*,LN�NJxK2N+� N-(�K2+ ,NJN2 KJN- PN- 'K0�
+0L-zFFN+-Jx^(z-P PN-^$'%$ �w����� PJN
ZK-N2P0H+0-(�-PN PN- >0,Hz*N- $+zz+GJ�
xKN2 C0xK,xK*GN M�- DN0P�,JN *2P @z-+0�
L-z/KJN >BBD^J@ �w��u� ,0(JN PJN ZK-N2�
/-0MN,,*- PN- $JyJ-J,xKN2 ^HzPNFJN M�-
DN0P�,JN �w��r� M�- '-0M� @02Nx2�� PN-
\z+x02 ^(z-P �w��u�� PN- B$'%$ M�- PJN
yN,+N N?Nz-2J2L $0M+(z-N PN, B$'%$ @02�
L-N,,N, J2 B,+z2y*G M�- >� $x� A02z+Kz2
CzJL� PN- \z-G '*GM-JxK�'-NJ, �w��r� M�- [-�
>z-H*, DN-HN ��*,zFFN2 FJ+ [-� ^2�
P-Nz, ]*,xK )0F ]*2PN,zF+ M�- DN0P�,JN
*2P @z-+0L-z/KJN *2P [-� $�2HN >�GGN-
)0F B2,+J+*+ M�- B2M0-Fz+J02,)N-z-yNJ+*2L
PN- ?NJy2J� "2J)N-,J+�+ Cz220)N-n CN--
>�GGN- z-yNJ+N+ J2�(J,xKN2zF B'B�� PN-<++0
)02 D-*yN-�'-NJ, PN- B$'%$ �w��q� M�- [-�
>z++KJz, ]*+N2*+K� PN- '-NJ, PN- B2LN�
2JN*-HzFFN- =JNPN-,zxKN2 �w��q� M�- [-�
@z-,+N2 %zL*,N ,0(JN PN- @z-G @-z*,
=zxK(*xK,M�-PN-/-NJ, �w��q� PN- [D'E
M�- [J/G��B2L� >z++KJz, %0Gz2P�
[z, )0-GJNLN2PN $02PN-KNM+ yJN+N+ NJ2N2

ZJ2yGJxH J2 zH+*NGGN ^-yNJ+N2 PN, B'B� Z- J,+
zGGN-PJ2L, 2JxK+ Lz2� )0GG,+�2PJL� PN22 NJ2N
%NJKN )02 ^-yNJ+N2 (*-PN yN-NJ+, M-�KN- J2
PN- 'ED 0PN- J2 z2PN-N2 (J,,N2,xKzM+GJxKN2
�NJ+,xK-JM+N2 )N-�dN2+GJxK+ �,� ?J+N-z+*-GJ,+N
zF Z2PN PN, ZPJ+0-JzG,�� $0(NJ+ -NxK+GJxK
F�LGJxK ,J2P zGGN !N-�dN2+GJxK*2LN2 z*xK
JF B2+N-2N+ )N-M�Lyz-� Pz-�yN- KJ2z*, LNyN2
(J- PJN,N I�K-GJxK z*M \[ KN-z*,�
BF N-,+N2 ^-+JHNG DN0FN+-J,xKN, '0+N2+JzG

*2P B2M0-Fz+J02,LNKzG+ )02 L-0�M0-Fz+JLN2
PJLJ+zGN2 ?*M+yJGPHzFN-z, yN,xK-NJy+ @z-,�
+N2 Azx0y,N2 PN2 zH+*NGGN2 $+z2P PN- PJLJ�
+zGN2 ?*M+yJGPHzFN-z, z2Kz2P )JNGM�G+JLN-
#N,+Pz+N2� >J+ PN2 @zFN-z, zGGN- 2zFKzM�
+N2 ^2yJN+N- (*-PN )0- H*-�NF Pz, #N,+LN�

yJN+ E-z2HGJ2 >JGG, J2 PN2 "$^ yNV0LN2�
PJN,N [z+N2 (N-PN2 NJ2NF ,�,+NFz+J,xKN2
!N-LGNJxK *2+N-�0LN2� Pz�* H0FFN2 20xK
]JGPN- NJ2N- z2zG0LN2 /K0+0L-zFFN+-J,xKN2
@zFN-z� [JN #N,+N-LNy2J,,N �NJLN2 NJ2�
P-*xH,)0GG� Pz,, PJLJ+zGN ?*M+yJGPHzFN-z,
KJ2,JxK+GJxK PN- LN0FN+-J,xKN2 DN2z*JLHNJ+
*2P PN- N-HN22yz-N2 [N+zJG, PN2 z2zG0LN2
@zFN-z, FJ2PN,+N2, LGNJxK(N-+JL ,J2P�
(N22 NJ2N]�2PNGz*,LGNJxK*2LFJ+ $NGy,+Hz�
GJy-JN-*2L )N-(N2PN+ (J-P�
\GN6 FN2+ >zGGN+ )0F B2,+J+*+ DN6 0L-z�

/KJ.*N =z+J02zG �BD=�� 'z-J,� ,0(JN "(N
$�-LNG �NJLN2 J2 JK-NF ^-+JHNG ^2zG�,J, 0M
E*GG� z)NM0-F ?JPz- [z+z M0- \Gz,,JXxz+J02
0M "-yz2 ^-Nz, PJN >�LGJxKHNJ+N2 z*M� PJN
,0 LN2z22+N M*GG�(z)NM0-F ?z,N-,xz22N-
yJN+N2� [zyNJ (N-PN2 Pz, z*,LN,z2P+N *2P
Pz, NF/Mz2LN2N $JL2zG FJ+ K0KN- E-N.*N2�
zyLN+z,+N+ *2P zG, $*FFN LN2N-zGJ,JN-+N-
Dz*�H*-)N2 F0PNGGJN-+� [JN,N [z+N2 Gz,,N2
,JxK �* NJ2N- PN*+GJxK )N-yN,,N-+N2 @Gz,,JX�
�JN-*2L PN- ?z2PyNPNxH*2L FJ+ CJGMN NJ2N-
$*//0-+ !Nx+0- >zxKJ2N )N-(N2PN2�
[N-]NJ+-zL )02>z++KJz, $xK-zFF�#0�

yJz, ?z2PFz22 �"2J)N-,J+�+  �-�y*-L��
'N+N- ?0KFz22 *2P\K-J,+Jz2CNJ/HNFJ+
PNF#J+NG ZJ2 2N*N,>0PNGG M�- NJ2N ,/NH+-zGN
Z2+FJ,xK*2L 0K2N LN2z*N Z2PFNFyN-,/NH+�
-N2 (JPFN+ ,JxK PN- J2 PN- EN-2N-H*2P*2L
,xK02 Gz2LN yNHz22+N2 >J,xK/J�NG/-0yGN�
Fz+JH� B2 NJ2NF 2N*N2 ^2,z+� (N-PN2 z*,
F*G+J�,/NH+-zGN2 ]JGPN-2 J2 NJ2N- ^*,LGNJ�
xK*2L 2zxK PN- >N+K0PN PN- HGNJ2,+N2
&*zP-z+N ,0(0KG PJN ^2+NJGN PN- Z2PFNF�
yN- /-0'J�NG zG, z*xK PN-N2 LN2z*N $/NH+-N2
LN,xK�+�+� !0-z*,,N+�*2L J,+� Pz,, HGNJ2N
=zxKyz-,xKzM+N2 z*, PN2,NGyN2 Z2PFNF�
yN-2 yN,+NKN2� Z-,+N Z-LNy2J,,N PN*+N2 Pz�
-z*M KJ2� Pz,, JF !N-LGNJxK �* KN-H�FFGJ�
xKN2 ^2,�+�N2 FJ+ PN- 2N*N2 >N+K0PN NJ2N
PN*+GJxK K�KN-N DN2z*JLHNJ+ N--NJxKyz- J,+�
CJPN20-J E*IJF*-z )0F Iz/z2J,xKN2

DN0L-z/KJxzG $*-)N� B2,+J+*+ �D$B�� #,*H*�
yz� >z-xNG �JNF, *2P \K-J,+Jz2 CNJ/HN
KzyN2 J2 PNF ]NJ+-zL [N�LN2N-zGJ�z+J02 0M
Az/z2N,N %0zP [z+z ",J2L $z+NGGJ+N BFzLN-�
NJ2 '-0yGNF z*MLNL-JdN2� Pz, J2 )JNGN2 ,+zz+�
GJxKN2 !N-FN,,*2L,)N-(zG+*2LN2 yN,+NK+o
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�JN-+ *2P N-M0-PN-2 KN*+N ?*M+� 0PN- $z+NG�
GJ+N2z*M2zKFN2 FJ+ ]0PN2z*V�,*2LN2 )02
NJ2NF>N+N- 0PN-(N2JLN-�DGNJxK�NJ+JL(*-�
PN ,NJ+N2, PN- @0FFJ,,J02 PJN ZJ2M�K-*2L
PJLJ+zGN- 'z-�NGGN2J2M0-Fz+J02,,�,+NFN LN�
M0-PN-+ *2P z2Mz2L, z*xK LNM�-PN-+� E�-
>J+LGJNP,,+zz+N2 (JN '0-+*LzG 0PN- ]NGLJN2
(z- N, -NGz+J) GNJxK+� NJ2N2 z*M <-+K0/K0+0,
yz,JN-N2PN2 =N*NJ2,+JNL �* X2PN2� ?NJPN-
Kz+ PJN %0GGN NJ2JLN- ^P!�!N-+-N+N- FJ+ PNF

CJ2(NJ, z*M Pz, PN*+,xKN @z+z,+N- PJN,N
Z2+(JxHG*2L KJN-�*Gz2PN LNy-NF,+� $0 yGJNy
[N*+,xKGz2P 2JxK+, z2PN-N, �y-JL� zG, N-,+
)N-,/�+N+ z*M 0-+K0/K0+0LN,+�+�+N 'z-�NG�
GN2J2M0-Fz+J02,,�,+NFN NJ2�*,xK(N2HN2�
2zxKPNF PJN ~yN-Lz2L,yNJKJGMN2 PzM�- yN�
-NJ+, ,NJ+ AzK-N2 z*,LNGz*MN2 (z-N2� [JN
ZE#^$ Kz+ P*-xK JK-N B220)z+J02,H-zM+
PJN,N2 '-0�N,, J2 )N-,xKJNPN2N2 ]*2PN,G�2�
PN-2 /0,J+J) yNLGNJ+N+o ,NJ+ w��w PJN @02�N/�
+J02 *2P %NzGJ,JN-*2L PN, Gz2P(J-+,xKzM+GJ�
xKN2 DB$�$�,+NF, )02 CN,,N2� PJN Z-,+NG�
G*2L PN, ENGPyG0xHHz+z,+N-, )02 $xKGN,(JL
C0G,+NJ2 *2P PJN )0-yN-NJ+N2PN2 DB$�^-�
yNJ+N2 M�- =0-P-KNJ2� N,+MzGN2� =NyN2 PN2
+NxK2J,xKN2 Z2+(JxHG*2LN2 M�K-+N2 z*xK
/0GJ+J,xKN =N*yN(N-+*2LN2 PN- DNFNJ2,z�
FN2^L-z-/0GJ+JH �D^'� �* 2N*N2 ^2M0-PN�
-*2LN2 M�- PJN EN-2N-H*2P*2L� $+z2PN2 J2
PN2 p�N- AzK-N2 �*2�xK,+ PJN $+JGGGNL*2LN2
*2P PJN ]N,+JFF*2L )02 ENGPM-�xK+N2 *2�
+N-,xKJNPGJxKN- ]NJKJGMNK�KN JF !0-PN-�
L-*2P� ,0 �yN-(JNLN2 J2�(J,xKN2 PJN Z-M�G�
G*2L PN- ,0L� ��\-0,, \0F/GJz2xN77 !0-�
,xK-JM+N2� [JN,N KzyN2 z*M PJN !0-LNKN2,�
(NJ,N yNJ PN-^*,(N-+*2L PN- $z+NGGJ+N2� *2P
?*M+yJGPPz+N2 L-0�N2 ZJ2V*,,� [N- ]NJ+-zL
)02 \�]�HN- 3 '�[J+� �*- EN-2N-H*2�
P*2L,H02+-0GGN )02 N*-0/�J,xKN2 ^L-z-yNJ�
KJGMN2 M�- ^xHN-� *2P E*++N-z2yz*V�xKN2 LJy+
NJ2N2 zH+*NGGN2 ~yN-yGJxH �*- Z2+(JxHG*2L
PN- !N-(zG+*2L,z2M0-PN-*2LN2 *2P PN-N2
+NxK2J,xK�0-Lz2J,z+0-J,xKN- "F,N+�*2L�

q "F(NG+F02J+0-J2L *2P
?w2PvNPNuH*2L,N-KNv*2LN2

[JN N-,+N2 =*+�N-H-NJ,N J2 Z*-0/z� PJN J2
PN2 p�N- AzK-N2 PJN PzFzGJLN2 >�LGJxKHNJ�
+N2 PN- $z+NGGJ+N2MN-2N-H*2P*2L �* ,xK�+�N2
yNLz22N2� (z-N2 PJN M�- =z+*-� *2P "F�
(NG+,xK*+� �*,+�2PJLN2 EzxK)N-(zG+*2LN2�
^*xK (NLN2 JK-N- FN+K0PJ,xKN2 !0--NJ+N-�
-0GGN ,J2P PJN yz�N-J,xKN2*2P ,xKGN,(JL�K0G�
,+NJ2J,xKN2 ?z2PN,�F+N- KN-)0-�*KNyN2�
M�- PJN ~yN-,JxK+,Hz-+JN-*2LN2 PN- ?z2PyN�
PNxH*2L� $NN*MN-� 0PN- ]J0+0/V�xKN2F02J�
+0-J2L P*-xKLNM�K-+ (*-PN2� ZyN2,0 -NzGJ�
,JN-+ PJN ZE#^$ zH+*NGG z*xK J2 $xKGN,(JL�
C0G,+NJ2 MNPN-M�K-N2P PJN N-,+N E0GLNHz-+JN�
-*2L �*F EG0-z Ez*2z CzyJ+z+ �EEC� >0�
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2J+0-J2L� ^*xK KJN- H0FFN2 BF/*G,N *2P
LN,N+�GJxKN ^2M0-PN-*2LN2 �*2NKFN2P )02
PN- Z*-0/�J,xKN2@0FFJ,,J02 J2 E0-F )02
]N-JxK+,/VJxK+N2� PJN PJN >J+LGJNP,,+zz+N2
J2 2z+J02zGN, %NxK+ *F�*,N+�N2 KzyN2� $NJ+
]NLJ22 PN- p�N- AzK-N J,+ PJN ZE#^$ FJ+
@z-+JN-*2LN2 z*, $z+NGGJ+N2yJGPN-2 2zxK PN2
!0-LzyN2 PN, \<%B=Z�?z2P�\0)N- �\?\�
'-0L-zFF, PN- Z*-0/�J,xKN2"F(NG+zLN2�
+*- yN+NJGJL+� ,0 z*xK PN-�NJ+ yNJ PN- Gz*�
MN2PN2 ^H+*zGJ,JN-*2L PN, \?\ w��s�

[JN )N-,xKJNPN2N2 2z+J02zGN2 *2P N*-0�
/�J,xKN2 ]N-JxK+,/VJxK+N2� PN2N2 ,JxK Pz,
]*2PN,*F(NG+FJ2J,+N-J*F z*,LN,N+�+ ,JNK+�
KzyN2 w��t �*- BF/GNFN2+JN-*2L NJ2N, E0-�
,xK*2L,� *2P Z2+(JxHG*2L,� �E3Z� '-0INH�
+N, FJ+ PNF ^H-02�F [N\<!Z% LNM�K-+�
"2+N- ENPN-M�K-*2L PN- ZE#^$ N2+(JxHNG2
�NK2 'z-+2N- z*, B2P*,+-JN *2P C0xK,xK*GN
NJ2 @02�N/+� *F FJ+ J220)z+J)N- $z+NGGJ+N2�
+NxK2JH $�2N-LJN/0+N2+JzGN �* N2+(JxHNG2�
PzFJ+ M�- FNK-N-N ]N-JxK+,/VJxK+N2 ,JxK
-�*FGJxKN Z-LNy2J,,N zyGNJ+N2 Gz,,N2� [N-
]NJ+-zL )02 <� ]�,xKN- N+ zG� �*F ZJ2,z+�
)02\Kz2LN[N+Nx+J02>N+K0PN2 �*- E0-+M�K�
-*2L )02 [N\<!Z% <yINH+z-+N2 LJy+ NJ2N2
zH+*NGGN2 ~yN-yGJxH �yN- PN2 N--NJxK+N2
E0-,xK*2L,,+z2P�

ZJ2N ,/N�JNGGN ^2(N2P*2L )02 ?z2PyN�
PNxH*2L,Hz-+JN-*2LN2 ,+NGG+ PJN CN-,+NGG*2L
)02 (z,,N-(J-+,xKzM+GJxKN2 'Gz2*2L,*2+N-�
GzLN2 Pz-� �*FNJ2N2 PJN2N2 ,JN PNF )0-yN*�
LN2PN2C0xK(z,,N-,xK*+� JF (NJ+N,+N2 $J2�
2N� [JN ZE#^$ Kz+ �(J,xKN2 w��� *2P w��v
J2 =zxKM0GLN PN, <PN-K0xK(z,,N-, )02
�ppr FJ+ CJGMN )02 %zPz-z*M2zKFN2 *2+N-�
,xKJNPGJxKN- '0Gz-J,JN-*2L "2+N-,*xK*2LN2
�*F $+z2PMN,+JLHNJ+,-J,JH0 )02 EG*,,PNJ�
xKN2 P*-xKLNM�K-+� [JN,N, E3Z '-0INH+ $N�
PJ$^% H022+N JF DNG�2PN 2JxK+ FNK- N-�
HN22yz-N zGG*)JzGN ^G+z-F,�,+NFN 2zxK(NJ�
,N2� PJN NJ2N"2+N-,+-�F*2L PN- EG*,,PNJxKN
yNL�2,+JLN2 H022+N2� >J+ ,+�-HN-NF 0/N-z�
+J02NGGNF ]N�*L ,J2P ,/�+N- /K0+0L-zFFN+�
-J,xKN ^*,(N-+*2LN2 PN- ]*K2N2H�/MN *2P
EG*+KJ2PN-2J,,N JF FJ++GN-N2 !N-Gz*M PN- ZG�
yN P*-xKLNM�K-+ (0-PN2� E�- PJN =JNPN-Gz2�
PN (*-PN2 M�- ,�F+GJxKN L-0�N EG*,,,�,+NFN
�yN- v AzK-N PJN ^H+*zGJ,JN-*2L,Hz-+JN-*2L
PN- !NLN+z+J02,,+-*H+*-N2 *2P $+-�F*2L,�
KJ2PN-2J,,N zG, DB$�]N,+z2P -NzGJ,JN-+�

E�- PJN $JNPG*2L,(z,,N-(J-+,xKzM+ ,+NGG+
PJN (NJ+N- (zxK,N2PN EG�xKN2)N-,JNLNG*2L
NJ2 %J,JH0 M�- Pz, ^*M2zKFN)N-F�LN2 PN-
yN,+NKN2PN2 ^y(z,,N-Hz2�GN Pz-� [N- ]NJ�
+-zL )02 �!z*/NG3C�%��Fz22FJ+ PNF
#J+NG $JNPG*2L,(z,,N-(J-+,xKzM+GJxKN >z2z�
LNFN2+� *2P 'Gz2*2L,*2+N-GzLN2 N-KzG+N2
FNK- $JxKN-KNJ+ P*-xK /K0+0L-zFFN+-J,xKN
>N+K0PN2 N-G�*+N-+ z*xK PJN ^2M0-PN-*2LN2
z*, $JxK+ PN- )N-z2+(0-+GJxKN2  z,,N-(J-+�
,xKzM+,)N-y�2PN�

p =N*N &*wGJ+�+N2 P*-uK
{vN-,uK2NJP*2LN2 PN- $w+NGGJ+N2�
MN-2N-H*2P*2L FJ+ PJLJ+wGN2
?*M+vJGP,N2,0-N2

[JN '-0INH+N^2Mz2L PN- p�N- AzK-NFJ+ V*L�
�N*LLN+-zLN2N2 $N2,0-N2� (JN �*F ]NJ,/JNG
PNF /-0L-zFFJN-yz-N2 $/NH+-zG,N2,0-
\^$B� ,+NGG+N2 (NLN2 JK-N- LN0FN+-J,xKN2
[NX�J+N NJ2N L-0�N CN-z*,M0-PN-*2L z2 PJN
DN0-NMN-N2�JN-*2L Pz-� [JN ZE#^$ Kz+ ,0G�
xKN [z+N2 M�- "F(NG+F02J+0-J2L�'-0INH+N
NJ2LN,N+�+� yNJ PN2N2 PJN �*0-P2*2L PN-
$+-zKGPJxK+N �* ,/NH+-zGN2 <yINH+NJLN2�
,xKzM+N2 �H0G0LJ,xK yNPN*+,zFN- EG�xKN2
JF !0-PN-L-*2P ,+z2P� [zLNLN2 H022+N2
PJN z2zG0LN2 Z-LNy2J,,N )02 ?*M+z*M2zK�
FN2 HNJ2N .*z2+J+z+J)N �*0-P2*2L yJN+N2�
zGGN-PJ2L, NJ2N LN0FN+-J,xKN '-��J,J02� PJN
FJ+ PN2 �NJGN2,N2,0-N2 2JxK+ N--NJxKyz-
(z-� B2�(J,xKN2 (NJ,N2 PJLJ+zGN $N2,0-N2 J2
$z+NGGJ+N2 2JxK+ 2*- $+N-N0M�KJLHNJ+� ,02PN-2
z*xK ]0PN2z*V�,*2LN2 JF [N�JFN+N-yN�
-NJxK z*M� ZyN2,0 ,J2P )N-,xKJNPN2N #�/N2
PJLJ+zGN- /K0+0L-zFFN+-J,xKN- ?*M+yJGP�
HzFFN-2 JF ZJ2,z+�� PJN 2NyN2 PN- HGz,,J�
,xKN2 /K0+0L-zFFN+-J,xKN2 >N,,*2L IN+�+
z*xK PJN ~yN-+-zL*2L PN- @Gz,,JX�JN-*2L,�
*2P ]JGPz2zG�,NFN+K0PN2 z*, PN- EN-2N-�
H*2P*2L J2 PN2 ?*M+yJGPyN-NJxK N-F�LGJ�
xKN2�
[zP*-xK (N-PN2 2N*N ^2(N2P*2L,yN-NJ�

xKN J2 (NJ+N-N2 >z�,+zy,NyN2N2 N-,xKG0,�
,N2� ^G, NJ2 ]NJ,/JNG ,NJ z*M Pz, E3Z '-0INH+
%ZEB=^ )N-(JN,N2� Pz, PN2 ZJ2,z+� )02
DB$� *2PEN-2N-H*2P*2L,FN+K0PN2 �*- Z-�
FJ++G*2L ,+�P+J,xKN- %N,N-)NV�xKN2 M�- NJ2N
=zxK)N-PJxK+*2L *2P "F2*+�*2L *2+N-�
,*xK+� [N- ^-+JHNG )02 ^�@GJ2H N+ zG� FJ+
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PNF#J+NG $NFJz*+0Fz+J,xKN ?*M+yJGPz*,(N-�
+*2L �*- Z-Mz,,*2L )02 $JNPG*2L,� *2P !N-�
HNK-,V�xKN2 zG, "2+N-,+�+�*2L PN, 2zxKKzG�
+JLN2 EG�xKN2Fz2zLNFN2+, ,+NGG+ NJ2N2 >N�
+K0PN2yz*,+NJ2 Pz-� PN- PJN %NP*H+J02 PN-
EG�xKN2J2z2,/-*xK2zKFN N2+,/-NxKN2P
PN2 -z*F0-P2N-J,xKN2 �JNGN2 *2+N-,+�+�N2
Hz22�

o \*,vGJuH

[JN PN-�NJ+ )N-M�Lyz-N !JNGMzG+ )02 $N2,0-N2
N-Gz*y+ PJN �(NxHN2+,/-NxKN2PN >J,xK*2L
)N-,xKJNPN2N- $N2,0-N2 ,0(0KG M�- F*G+J�
+NF/0-zGN ^2(N2P*2LN2 zG, z*xK M�- >*G�
+J�$N2,0-�^2(N2P*2LN2� [zFJ+ J,+ NJ2
$+z2P N--NJxK+� yNJ PNF 2JxK+ FNK- PJN #NxK�
2JH PJN ^2(N2P*2L� ,02PN-2 PN- =*+�N-
0PN- PN-@*2PN )0F �* N--NJxKN2PN2 Z-LNy�
2J, KN- PN2 >N+K0PN2FJ� PN- EN-2N-H*2�
P*2L yN,+JFFN2 Hz22� [JN [*-xKP-J2L*2L
PN- V*L�N*LLN+-zLN2N2 'K0+0L-zFFN+-JN
FJ+ PJLJ+zGN2 $N2,0-N2 K0KN- LN0FN+-J,xKN-
&*zGJ+�+ G�,,+ PJN ^2(N2P*2L )02 ^*,(N-�
+NzGL0-J+KFN2 PN- EN-2N-H*2P*2L z*xK JF
L-0�Fz�,+�yJLN2 ]N-NJxK �*�
[N- !N-,*xK� PJN Z2+(JxHG*2L PN- EN-2�

N-H*2P*2L J2 [N*+,xKGz2P J2 LN(J,,N 'Kz�
,N2 NJ2�*+NJGN2� �NJL+� Pz,, PJN,N 2JxK+ 0K2N
�NJ+GJxKN ~yN-,xK2NJP*2LN2 *2P 2JxK+ 0K2N
 JNPN-K0G*2LN2 z*M+-N+N2� [JN,N, G�,,+ PN2
$xKG*,, �*� Pz,, N, ,JxK (N2JLN- *F z*MNJ�
2z2PN- M0GLN2PN 'Kz,N2 Kz2PNG+� zG, *F(JN�
PN-HNK-N2PN ��HGN2� PJN PJN LN,zF+N EN-2�
N-H*2P*2L,(J-+,xKzM+ yN+-NdN2� zyN- 2*- IN�
(NJG, *2+N-,xKJNPGJxK ,+z-H z*MLNL-JdN2 (N-�

PN2 H�22N2� Z, J,+ PzKN- �* K0dN2� Pz,, ,JxK
PJN ��HGN2 PN- IN(NJGJLN2 ^*MLzyN2LNyJN+N
,0 LNLN2NJ2z2PN- )N-,xKJNyN2� Pz,, ,JN PN-
LN,zF+N2 Z-PyN0yzxK+*2L,� *2PDB$� J-+�
,xKzM+ NJ2N-,NJ+, JFFN- (NJ+N-N BF/*G,N �*-
'-0�N,,0/+JFJN-*2L zyN- z2PN-N-,NJ+, z*xK
^*,Gz,+*2L LNyN2 H�22N2�
[JN (NJ+N-N �*H*2M+ J,+ PzP*-xK LNHN22�

�NJxK2N+� Pz,, FJ+ PN- *yJ.*J+�-N2 !N-M�L�
yz-HNJ+ LGNJxKN- $0M+(z-N/zHN+N JF 0/N-z�
+J02NGGN2 ]N-NJxK PJN [JdN-N2�N2 �(J,xKN2
)N-,xKJNPN2N2 ^2(N2PN-2 ,xK(J2PN2� [JN
[JN2,+GNJ,+*2L,X-FN2 +-N+N2 ,0FJ+ FJ+ LGNJ�
xKN2 !0-z*,,N+�*2LN2 PN-  N-H�N*LN z2�
[JN "2+N-,xKJNPN �NJLN2 ,JxK JFFN- FNK-
J2 PN- B220)z+J02,H-zM+ *2P J2 PN- ]zGz2xN
�(J,xKN2 0/N-z+J02NGGN2 ^2(N2P*2LN2 *2P
E3Z ^H+J)J+�+N2� [JN, LN(�K-GNJ,+N+ EJ-�
FN2 J2 J2+N-2z+J02zGN- @02H*--N2� PJN NJ2�
�JL F�LGJxKN �*H*2M+,,JxKN-*2L�
E�- PJN >�LGJxKHNJ+ PN- >J+LN,+zG+*2L

PJN,N, $xK(N-/*2H+KNM+N, *2P PJN ^*M2zK�
FN PN- )0-LN2z22+N2 ^-+JHNG J2 PJN 'ED ,z�
LN JxK PN- [D'E *2P PNF $xK-JM+GNJ+N-+NzF
*2+N- ?NJ+*2L )02 '-0M� CNGF*+ >z�N-
FNJ2N2 KN-�GJxKN2 [z2H� B2,yN,02PN-N
F�xK+N JxK PJN M-N*2P,xKzM+GJxKN �*,zF�
FN2z-yNJ+ FJ+ PN2 @0GGNLN2 )0F B'B Cz2�
20)N- *2P JK-NF ?NJ+N- '-0M� \K-J,+Jz2
CNJ/HN yNJ PN- @02�N/+J02 *2P %NzGJ,JN�
-*2L PN, LNFNJ2,zFN2 $xK(N-/*2H+KNM+N,
Pz2HN2P KN-)0-KNyN2�

[-� @Gz*,�"G-JxK @0F/�
N�FzJGo @Gz*,�@0F/�NM+z,�x0F
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DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+ )02
L-0�M0-Fw+JLN2 PJLJ+wGN2 ?*M+vJGPHwFN-w,

@\%$#X= A\Z<[$X=� Cw220)N-

@N�(0-P,o [JLJ+zG xzFN-z,� zxx*-zx�� -N,0G*+J02� J2M0-Fz+J02 x02+N2+,

$*FFz-�o DN0FN+-Jx '0+N2+JzG z2P B2M0-Fz+J02
\02+N2+, 0M ?z-LN $J�N [JLJ+zG ^N-JzG \zFN-z,� ^
+N,+ z-Nz 20-+K 0M 'KJGzPNG/KJz (z, V0(2 (J+K
!N�xNG BFzLJ2L"G+-z\zF[�"G+-z\zF� z2P ��B
BFzLJ2L [>\ PJLJ+zG M-zFN xzFN-z, z, (NGG z,
(J+K +KN GJ2N ,xz22N- xzFN-z ?NJxz ^[$u� z2P
+KN z2zG0L*N %\v�� #KN M-zFN JFzLN, Kz)N s�;
0)N-Gz/ J2 y0+K PJ-Nx+J02,� #KN 0yINx+ -N,0G*+J02
J, z//-0�JFz+NG� +KN ,zFN (J+K 2 t xF L-0*2P
,zF/GJ2L PJ,+z2xN �D$[�� uw (NGG PNX2NP x02+-0G
z2P xKNxH /0J2+, z-N z)zJGzyGN (J+K z ,+z2Pz-P
PN)Jz+J02 0M yN++N- +Kz2 w xF�
#KN JFzLN -N,0G*+J02 F*,+ 20+ x0--N,/02P +0

+KN 20FJ2zG )zG*N,� y� +KJ, -Nz,02 +KN JFzLN -N�
,0G*+J02 Kz, yNN2 xKNxHNP y� NPLN z2zG�,J,� Z,�
/NxJzGG� +KN /z2�,Kz-/N2NP JFzLN, ,K0( z G0,, 0M
JFzLN .*zGJ+�� y*+ J2 z2� xz,N J2 +KN "G+-z\zF
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q� �!f�h� Y - Y ,J2 y Y 'q �!f�g� Y - Y ,J2 y Y 'q +z2LN2+JzGN

!N-�NJxK2*2L w
p� �!f�g� Y �-wg�svqu� Y 'p �!f�g� Y �-wg�svqu� Y 'p -zPJzG,�FFN+-J,xK -v

��� �!f�g� Y ,J2 �- Y ���up�qr� Y '�� �!f�g� Y ,J2 �- Y ���up�qr� Y '�� -zPJzG,�FFN+-J,xK
��� �!f�g� Y ,J2 �- Y ���pq�ru� Y '�� �!f�g��,J2 �- Y � ���pq�ru� Y '�� -zPJzG,�FFN+-J,xK
�w� �!f�g� Y ,J2 uy Y '�w �!f�g� Y ,J2 uy Y '�w

xKN2 ]JGPLN0FN+-JN� H�22N2 P*-xK ]G0xH�
z*,LGNJxK*2LN2 FJ+ $NGy,+HzGJy-JN-*2L
P*-xK �*,�+�GJxKN 'z-zFN+N- yN,+JFF+ (N-�
PN2� "2+N-,xKJNPGJxK,+N $�+�N �*,�+�GJxKN-
'z-zFN+N- (N-PN2 )N-(N2PN+ *2P M�K-N2 yNJ
z2zG0LN2]JGPN-2 �* �*M-JNPN2 ,+NGGN2PN2Z-�
LNy2J,,N2� [JN �*,�+�GJxKN2 'z-zFN+N- H�2�
2N2 -NJ2N Fz+KNFz+J,xKN ^2,�+�N ,NJ2 0PN-
z*xK /K�,JHzGJ,xK yNL-�2PN+ ,NJ2� Zy2N-
��prs� N2+(JxHNG+N NJ2N2 $z+� �*,�+�GJxKN-
'z-zFN+N-� PJN J2 PN- ?zLN ,J2P� PJN ,�,+N�
Fz+J,xKN2 ]JGPMNKGN- J2 PN2 p D-*yN-/*2H�
+N2 �* yN,NJ+JLN2� [JN,N- -NJ2Fz+KNFz+J,xKN
^2,z+� (*-PN )02 D-�2 ��prp� z*M NJ2N2
$z+� )02 uu 'z-zFN+N-2 N-(NJ+N-+� PN- PJN
,�,+NFz+J,xKN2 ]JGPMNKGN- J2 NJ2NF %z,+N-
)02 tet ]JGP/*2H+N2 yN,NJ+JL+� Azx0y,N2
��pq�� N2+(JxHNG+N NJ2N2 /K�,JHzGJ,xK yN�
L-�2PN+N2^2,z+�� PN- *F(N2JLNFz+KNFz�
+J,xK LN-NxK+MN-+JL+N 'z-zFN+N- N-L�2�+ (*-�
PN �Azx0y,N2 w��r� ,JNKN #zy� u��

'z2xK-0Fz+J,xKN [>\� *2P "G+-z\zF�
^*M2zKFN2 yz,JN-N2 z*M PN- @0FyJ2z+J02
)02 u y�(� p \\[�>z+-J�N2 )02 u #NJGHz�
FN-z,� [JN �*,zFFN2M�L*2L PN- #NJGyJGPN-
yN-�xH,JxK+JL+ PJN @zGJy-JN-*2L PN- #NJGHz�
FN-z,� ,0 Pz,, +KN0-N+J,xK HNJ2N ,�,+NFz+J�
,xKN2 ]JGPMNKGN- z*M+-N+N2 ,0GG+N2� B2 PN-
'-z�J, J,+ Pz, zyN- 2JxK+ PN- EzGG� ]JGPMNKGN-
(N-PN2 /-JF�- P*-xK #NF/N-z+*-NJ2V�,,N
KN-)0-LN-*MN2 � PJN \\[�>z+-J�N2 ,J2P z*M
@N-zFJHH�-/N-2 X�JN-+� PJN NJ2N2 z2PN-N2
^*,PNK2*2L,H0NdJ�JN2+N2 zG, PJN @zFN-z�

H�-/N- KzyN2� ^*�N-PNF J,+ NJ2 )N-+JHzGN-
#NF/N-z+*-L-zPJN2+ J2 PN- </+JH 2JxK+ )N-�
FNJPyz-�
BF EzGG NJ2N- ]G0xHz*,LGNJxK*2L 0K2N

$NGy,+HzGJy-JN-*2L yNNJ2V*,,N2 PJN ,�,+NFz�
+J,xKN2 ]JGPMNKGN- PJN %N,JP*N2 PN- ]JGP�
H00-PJ2z+N2� ^GGN ]JGPH00-PJ2z+N2-N,JP*N2
NJ2N, ]G0xHN, H�22N2 JF ]JGP-z*F �yN-Gz�
LN-+ *2P J2 #NJGV�xKN2 LNFJ++NG+ (N-PN2�
[*-xK PJN >J++NGyJGP*2L (N-PN2 PJN �*M�G�
GJLN2 ENKGN- -NP*�JN-+� (�K-N2P PJN ,�,+NFz�
+J,xKN2 ENKGN- *2)N-�2PN-+ yGNJyN2� [JN
�yN-GzLN-+N2 *2P LNFJ++NG+N2 ]JGPH00-PJ2z�
+N2-N,JP*N2 LNyN2 NJ2N2 L*+N2 ~yN-yGJxH
�yN- PJN DN0FN+-JN PN- ,�,+NFz+J,xKN2 ]JGP�
MNKGN-� 2JxK+ INP0xK �yN- PN-N2 D-��N� [z
NJ2 #NJG PN- ,�,+NFz+J,xKN2 ]JGPMNKGN- P*-xK
<-JN2+JN-*2L,*2yNHz22+N H0F/N2,JN-+ (J-P�
MzGGN2 PJN �yN-GzLN-+N2 *2P LNFJ++NG+N2 ]JGP�
H00-PJ2z+N2-N,JP*N2 zGGLNFNJ2 HGNJ2N- z*,
zG, PJN P*-xK $NGy,+HzGJy-JN-*2L yN-NxK2N+N2
,�,+NFz+J,xKN2 ]JGPMNKGN-� $JN �NJLN2 zGGN-�
PJ2L, ,NK- L*+ PJN LN0FN+-J,xKN E0-F PN-
,�,+NFz+J,xKN2 ]JGPMNKGN- z2 *2P (NJ,N2 yNJ
]G0xHz*,LGNJxK*2LN2FJ+ $NGy,+HzGJy-JN-*2L
z*M 20xK 2JxK+ N-Mz,,+N ,�,+NFz+J,xKN ENKGN-
KJ2� ]NJ HGNJ2N2 ]G�xHN2 Hz22 JK-N ^*,,z�
LNH-zM+ zGGN-PJ2L, NJ2LN,xK-�2H+ ,NJ2�
[JN J2 ^yy� w LN�NJL+N2 �yN-GzLN-+N2 *2P

LNFJ++NG+N2]JGPH00-PJ2z+N2-N,JP*N2PN*+N2
z*M PJN LN2z22+N2 "-,zxKN2 PN- ,�,+NFz+J�
,xKN2 ]JGPMNKGN- KJ2� [JN,N ,�,+NFz+J,xKN2
]JGPMNKGN- H�22N2 2JxK+ FJ+ PN2 $+z2Pz-P�

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



UltraCamD Bergbau DMC Gent

\vv� tl �vN-GwLN-+N *2P LNFJ++NG+N [JGPH00-PJ�
2w+N2-N,JP*N2�

Parameter 79 Parameter 80

\vv� sl LNFNJ2,wFN �*,�+�GJuKN 'w-wFN+N- M�-
PJN Y>Z�

� [JN E0-FNG2 M�- PJN JF E0GLN2PN2 LN2z22+N2
�*,�+�GJxKN2 'z-zFN+N-2 PN, '-0L-zFF,�,+NF,
]?"C ,J2P z*, 'Gz+�L-�2PN2 *2+N- (((�J/J�*2J�
Kz220)N-�PN �$N-)JxN�]?"C� z*MLNM�K-+�

,�+�N2 PN- �*,�+�GJxKN2 'z-zFN+N- 0/+JFzG
N-Mz,,+ (N-PN2� (N,(NLN2 Pz, Kz220)N-,xKN
'-0L-zFF �*- ]�2PNGyG0xHz*,LGNJxK*2L
]?"C *F ,/N�JNGGN �*,�+�GJxKN 'z-zFN+N-
M�- PJN [>\ *2P PJN "G+-z\zF N-(NJ+N-+
(*-PN�� >J+ PN2 'z-zFN+N-2 v��vv H�22N2
$�2xK-02J,z+J02,MNKGN- PN- [>\ N-Mz,,+
(N-PN2� FJ+ vu�u� Gz,,N2 ,JxK /N-,/NH+J)N
^yyJGP*2L,MNKGN- PN- #NJGHzFN-z, yN-�xH�
,JxK+JLN2 *2PFJ+ ru�rr -zPJzG,�FFN+-J,xKN
!N-�NJxK2*2LN2 PN- #NJGHzFN-z,� [z ,JxK
�NJL+N� Pz,, ,JxK PJN #NJGHzFN-z, ,NK- �K2GJxK
)N-KzG+N2� H�22N2 FJ+ PNF 'z-zFN+N- rp
LGNJxKN !N-�2PN-*2LN2 PN- @zFFN-H02�
,+z2+N zGGN- u #NJGHzFN-z, N-Mz,,+ (N-PN2
*2P FJ+ q� LGNJxKN -zPJzG,�FFN+-J,xKN !N-�
�NJxK2*2LN2 PN- u #NJGHzFN-z, �,JNKN
^yy� v��
E�- PJN "G+-z\zF yN,+JFFN2 PJN �*,�+��

GJxKN2 'z-zFN+N- uw yJ, rv !N-,xKJNy*2LN2
J2 � *2P �� >z�,+zy,�2PN-*2LN2 *2P [-N�
K*2LN2 PN- q #NJGFz+-J�N2 LNLN2�yN- PN-
�N2+-zGN2 >z+-J�� B2 INPNF EzGG (J-P yN�
-�xH,JxK+JL+� Pz,, yN2zxKyz-+N ]JGP+NJGV��
xKN2 P*-xK !N-H2�/M*2L,/*2H+N yNJ PN-
]JGP)N-NJ2JL*2L FJ+NJ2z2PN- )N-y*2PN2
,J2P� [JN "G+-z\zF[ *2P PJN "G+-z\zF�
KzyN2 ,NK- �K2GJxKN ]JGP� *2P #NJGyJGPM0-�
Fz+N� (N,(NLN2 M�- yNJPN @zFN-z, PN- LGNJ�

xKN ^2,z+� �*,�+�GJxKN- 'z-zFN+N- )N-(N2�
PN+ (N-PN2 Hz22�  NLN2 *2+N-,xKJNPGJxKN-
[-NK*2LN2 PN- "G+-z\zF�]JGPN- (J-P )02
]?"C z*+0Fz+J,xK �yN-/-�M+� 0y PJN �!�
0PN- PJN �!�E0-Fz+,NJ+N L-��N- zG, PJN z2PN-N
J,+� *F PJN �*,�+�GJxKN2 'z-zFN+N- -JxK+JL
z2�*,N+�N2� �*,�+�GJxK �* PN2 HzFN-z,/N�J�
X,xKN2 'z-zFN+N-2 ,J2P PJN $+z2Pz-P/z-z�
FN+N- � yJ, �w PN, '-0L-zFF, ]?"C �*
)N-(N2PN2� ]?"C �yN-/-�M+ PJN �*,�+�GJ�
xKN2'z-zFN+N- z*M ]N,+JFFyz-HNJ+ *2P Z-�
M0-PN-2J, P*-xK NJ2N@0FyJ2z+J02 NJ2N, $+*�
PN2+�#N,+, FJ+ PN- @0--NGz+J02 *2P PN- J2�
2N-N2 ]N,+JFF+KNJ+ PN- �*,�+�GJxKN2 'z-z�
FN+N- �Azx0y,N2 �pq��� =JxK+ N-M0-PN-GJxKN
'z-zFN+N- (N-PN2 z*+0Fz+J,xK z*, PN- ]N�
-NxK2*2L N2+MN-2+� *F ~yN-/z-zFN+N-J,JN�
-*2LN2 �* )N-KJ2PN-2� ,0 Pz,, PJN M0GLN2P
z2LNLNyN2N2 �*,�+�GJxKN2'z-zFN+N- 2*- PJN
$+z-+/z-zFN+N- Pz-,+NGGN2� PJN GN+�+N B+N-z�
+J02 zyN- J2 PN- %NLNG FJ+ NJ2N- HGNJ2N-N2
^2�zKG yN-NxK2N+ (*-PN�

q [G0uHw*,LGNJuK*2LN2

[JN N-M0-PN-GJxKN2 !N-H2�/M*2L,/*2H+N
(*-PN2 FJ+ ?'$ *2P JF EzGG PN- ^[$u�
FJ+ <%B>^ yN,+JFF+� [JN Fz2*NGGN >N,�
,*2L PN- 'z,,� *2P !N-H2�/M*2L,/*2H+N
(z- ,NK- �NJ+z*M(N2PJL� Pz zGGN '*2H+PNX2J�
+J02N2 FJ++NG, J2 PN- �-+GJxKHNJ+ z*MLN20F�
FN2N- E0+0, �yN-/-�M+ (*-PN2� [JN 'z,,�
*2P !N-LGNJxK,/*2H+N PN- [>\� *2P PN-
"G+-z\zF�^*M2zKFN2 (*-PN2 JF [*-xK�

stm@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



UltraCamX ADS40 - zentrales

Rechteck = Testgebiet

DMC RC30

\vv� rl [G0uHH02MJL*-w+J02N2 E-w2HGJ2 >JGG,�

,xK2J++ J2 t�u yJ, s�u ]JGPN-2 LNFN,,N2� JF
EzGGN PN- %\v� J2 p�� ]JGPN-2 *2P yNJ PN-
^[$u� J2 t�� ]JGP,+-NJMN2� (0yNJ P*-xK PJN
P-NJ /z2xK-0Fz+J,xKN2 ]JGP�NJGN2 P-NJ ]JGP�
,+-NJMN2 N-�N*L+ (N-PN2� ^yy� u �NJL+ PJN
]G0xHH02XL*-z+J02 PN- "G+-z\zF�� PN-
^[$u�� PN- [>\ *2P PN- %\v�� [JN @02�
XL*-z+J02 PN- "G+-z\zF[�^*M2zKFN2 N2+�
,/-JxK+ PN- PN- "G+-z\zF��

Z, (*-PN2 ]G0xHz*,LGNJxK*2LN2 FJ+ q� �t
*2P zGGN2 'z,,/*2H+N2 yN-NxK2N+� [JN Z-�
LNy2J,,N FJ+ �t 'z,,/*2H+N2 *2+N-,xKNJPN2
,JxK 2JxK+ (N,N2+GJxK )02 PN2 ^*,LGNJxK*2�
LN2 FJ+ q 'z,,/*2H+N2� (N,(NLN2 2*- GN+��
+N-N LN�NJL+ (N-PN2� BF EzGG )02 q *2P �t
'z,,/*2H+N2 (*-PN2 PJN )N-yGJNyN2N2 zG,
*2zyK�2LJLN !N-LGNJxK,/*2H+N )N-(N2PN+�
Z, (*-PN2 2JxK+ JFFN- PJN LGNJxKN2 'z,,�
/*2H+N )N-(N2PN+� Pz NJ2�NG2N '*2H+N P*-xK
/z-HN2PN EzK-�N*LN )N-PNxH+ (z-N2�

>J+ ^*,2zKFN PN- ^[$u��[z+N2 N-M0GL�
+N2 PJN ]G0xHz*,LGNJxK*2LN2 0K2N "2+N-�
,+�+�*2L PN- 2*- +NJG(NJ,N )0-Kz2PN2N2
D'$�@00-PJ2z+N2 PN- '-0INH+J02,�N2+-N2
*2P J2N-+JzGN- [z+N2� *F NJ2N !N-LGNJxKyz-�
HNJ+ PN- Z-LNy2J,,N �* LN(�K-GNJ,+N2 *2P *F
PJN ^*,(J-H*2L 2JxK+ N-Mz,,+N- ,�,+NFz+J�
,xKN- ]JGPMNKGN- HGz-N- �* �NJLN2�

q�� Y>Z

]NJ PN- [>\ (J-HN2 ,JxK PJN �*,�+�GJxKN2
'z-zFN+N- 2*- LN-J2LM�LJL z*M PJN Z-LNy2J,�
,N PN- ]G0xHz*,LGNJxK*2L z*, �,JNKN #zy� t��
[JN yN,+N2 Z-LNy2J,,N (*-PN2FJ+ PN2 $+z2�
Pz-P/z-zFN+N-2 ���w �*,zFFN2 FJ+ PN2
LNFNJ2,zFN2 [>\�,/N�JX,xKN2 'z-zFN�
+N-2 rp *2P q� N-�JNG+� ^*,LGNJxK*2LN2 FJ+
PN2 �s J2PJ)JP*NGGN2 [>\�,/N�JX,xKN2 'z�
-zFN+N-2 M�K-+N2 J2 PN-%NLNG �* LN-J2LM�LJL
,xKGNxK+N-N2 %N,*G+z+N2� [N- Cz*/+L-*2P
M�- PJN 2*- LN-J2LM�LJLN !N-yN,,N-*2L P*-xK
PJN $NGy,+HzGJy-JN-*2L J,+ J2 PN- yN,xK-�2H�
+N2]G0xHL-��N �* ,NKN2�[JN,N, (z- yNJ PNF
Cz2,z ?*M+yJGP�]G0xHDN2+FJ+ ���t[>\�
]JGPN-2 z2PN-,� CJN- (*-PN PJN C�KN2LN�
2z*JLHNJ+ )02 �p�� xF 0K2N $NGy,+HzGJy-JN�
-*2L z*M t�r xF FJ+ $NGy,+HzGJy-JN-*2L )N-�
yN,,N-+ � * w��r�� [JN $NGy,+HzGJy-JN-*2L
)N-KJ2PN-+ PJN ]G0xHPNM0-Fz+J02 J2 PN- C��
KN� [*-xK H0FyJ2JN-+N ]G0xHz*,LGNJxK*2L
FJ+ -NGz+J) HJ2NFz+J,xKN2 D'$�'0,J+J02N2
PN- '-0INH+J02,�N2+-N2 )N--J2LN-+ ,JxK PJN
!N-yN,,N-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L�

#wv� ql &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 st
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- Y>Z�[JGPN- FJ+ n 'w,,/*2H+N2�
qrFF <vINH+/J�NGL-��N�

[>\ $� $� $� V�

0K2N $NGy,+�
HzGJy-JN-*2L

w�t xF ��q xF v�u xF v�t� �F

'z-zFN+N-
���w

w�u xF ��r xF v�u xF v�up �F

'z-zFN+N-
���w� rp�q�

w�u xF ��r xF v�� xF v�uq �F

'z-zFN+N-
���w� v��u��
ru�rr

w�t xF ��q xF v�u xF v�uq �F

q�t "G+-wZwFY

[JN ]G0xHz*,LGNJxK*2L PN- "G+-z\zF[�
]JGPN- �,JNKN #zy� s� �NJL+ NJ2N PN*+GJxKN DN�
2z*JLHNJ+,,+NJLN-*2L P*-xK PJN $NGy,+HzGJy�
-JN-*2L� [JN ?zLNLN2z*JLHNJ+ (J-P P*-xK PJN
$NGy,+HzGJy-JN-*2L JF &*zP-z+FJ++NG )02
v�r xF z*M w�p xF )N-yN,,N-+� ^GGN-PJ2L, N-�
LJy+ PJN ^*,LGNJxK*2L FJ+ PN2 "G+-z\zF�
,/N�JX,xKN2 'z-zFN+N-2 uw�rv 2*- NJ2N LN�

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



#wv� pl &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 ss
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- "G+-wZwFY�[JGPN- FJ+ n 'w,,�
/*2H+N2� rtFF <vINH+/J�NGL-��N�

"G+-z\zF[ $� $� $� V�

0K2N $NGy,+�
HzGJy-JN-*2L

u�v xF v�� xF q�v xF u�vw �F

'z-zFN+N-
���w

v�w xF w�s xF r�p xF u�wr �F

'z-zFN+N-
���w� uw�rv

v�q xF w�t xF q�� xF u��q �F

DMC, Parameter

1-12, 79,80

UltraCamD,

Parameter 1-12, 42-73

\vv� ql $�,+NFw+J,uKN [JGPMNKGN- E-w2HGJ2 >JGG,�

#wv� nl &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- /w2uK-0Fw+J,uKN2 "G+-wZwF��
[JGPN- FJ+ n 'w,,/*2H+N2� soFF <vINH+/J�NG�
L-��N�

"G+-z\zF�
/z2xK-0Fz+J,xK $� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

w�q xF ��p xF q�r xF w�pq�F

'z-zFN+N-
���w

��t xF ��u xF u�r xF w�pu�F

'z-zFN+N-
���w� uw�rv ��s xF ��u xF t�v xF w�qq�F

#wv� ol &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- /w2�LN,uK�-M+N2 "G+-wZwF��[JG�
PN- FJ+ n 'w,,/*2H+N2� soFF<vINH+/J�NGL-��N�

"G+-z\zF�
/z2�LN,xK�-M+

$� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

u�v xF v�� xF q�v xF v��s�F

'z-zFN+N-
���w

w�� xF ��s xF v�q xF w�pq�F

'z-zFN+N-
���w� uw�rv

w�q xF ��r xF u�w xF w�pp�F

-J2LM�LJLN !N-yN,,N-*2L PN- $+z2Pz-Pzy�
(NJxK*2L PN- DN(JxK+,NJ2KNJ+ ^� *2P PN-
��@0F/02N2+N� (0LNLN2 ,JxK PJN �� *2P
PJN ��@0F/02N2+N LNLN2�yN- PNF $+z2�
Pz-P,z+� PN- �*,�+�GJxKN2 'z-zFN+N- )N-�
,xKGNxK+N-2� ]NJ PJN,NF [z+N2,z+� ,J2P ,0�
FJ+ PJN HzFN-z,/N�JX,xKN2 �*,�+�GJxKN2 'z�
-zFN+N- 2JxK+ LN-NxK+MN-+JL+� [JN !N-yN,,N�
-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L FJ+ PN2
'z-zFN+N-2 ���w Hz22 P*-xK PJN ,�,+NFz�
+J,xKN2 ]JGPMNKGN- N-HG�-+ (N-PN2� PJN PN*+�
GJxK L-��N- zG, yNJ PN- [>\ ,J2P �,JNKN
^yy� t�� ,JN (N-PN2 yN-NJ+, P*-xK PJN $+z2�
Pz-P/z-zFN+N- z*,-NJxKN2P N-Mz,,+�
[JN "G+-z\zF[�]JGPN- (*-PN2 FJ+ PN-

zG+N2 $0M+(z-N )02 !N�xNG BFzLJ2L �*,zF�
FN2LNM�L+� PJN,N (*-PN )02 !N�xNG BFzLJ2L
�yN-z-yNJ+N+� (0FJ+ LN0FN+-J,xKN '-0yGNFN
)02 "G+-z\zF�]JGPN-2 yN,,N- yN-�xH,JxK�
+JL+ (*-PN2� B2 �*,zFFN2z-yNJ+ FJ+ PN-
[N*+,xKN2 $+NJ2H0KGN (*-PN2 "G+-z\zF[�
]JGPN- NJ2N, ]N-Lyz*yG0xHN, yz,JN-N2P z*M

PN2 zG+N2 #NJGyJGPN-2FJ+ PN- 2N*N2 $0M+(z-N
N-2N*+ �*,zFFN2LNM�L+� [zFJ+ )N--J2LN-+N
,JxK PJN D-��N PN- ,�,+NFz+J,xKN2 ]JGPMNKGN-
PN*+GJxK *2P z*xK PJN Z-LNy2J,,N PN- ]G0xH�
z*,LGNJxK*2L )N-yN,,N-+N2 ,JxK �$/-NxHNG,
N+ zG� w��r *2P w��q��

q�s "G+-wZwF�

^*xK PJN ]G0xHz*,LGNJxK*2L PN- "G+-z�
\zF��[z+N2 �NJL+ NJ2N N2+,/-NxKN2PN !N-�
yN,,N-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L �,JN�
KN #zy� r *2P q�� �*N-,+ ,+z2PN2 2*- /z2�
LN,xK�-M+N "G+-z\zF��]JGPN- �*- !N-M��
L*2L� ,/�+N- N-,+NGG+N !N�xNG BFzLJ2L PJN )J-�
+*NGGN2 "G+-z\zF��]JGPN- P*-xK �*,zF�
FN2M�L*2L PN- #NJGyJGPN- N-2N*+ *2P ,+NGG+N
z*xK PJN /z2xK-0Fz+J,xKN2 ]JGPN- �*- !N-�
M�L*2L� [JN "G+-z\zF��]JGPN- (*-PN2 zG�
GN-PJ2L, J2 yNJPN2 E�GGN2FJ+ PN- 2N*N2 $0M+�
(z-N z*, PN2 #NJGyJGPN-2 �*,zFFN2 LNM�L+�

ss�@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



pan-geschärft panchromatisch

\vv� pl $�,+NFw+J,uKN [JGPMNKGN- PN- "G+-w�
ZwF�� vw,JN-N2P w*M PN2 �*,�+�GJuKN2 'w-wFN�
+N-2 ���t� rt�os� #N,+LNvJN+ E-w2HGJ2 >JGG,�

#wv� ml &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- \Y$r��[JGPN-� qsFFbm�FF
<vINH+/J�NGL-��N�

'z,,/*2H+N $� $� $�

� t�w xF w�r xF u�t xF
u w�v xF w�t xF v�� xF
q w�� xF w�u xF v�� xF
�t w�� xF w�w xF w�r xF

!N�xNG BFzLJ2L M�K-+N z2,xKGJN�N2P �*,�+��
GJxK NJ2N z*+0Fz+J,xKN ^N-0+-Jz2L*Gz+J02
FJ+ B='C< >z+xK ^# P*-xK� >J+ PJN,N2
[z+N2 N--NJxK+N NJ2N ]G0xHz*,LGNJxK*2L
P*-xK ]?"C NJ2N $+z2Pz-Pzy(NJxK*2L PN-
DN(JxK+,NJ2KNJ+ ^� )02 ��� �F ,+z++ v�� �F
FJ+ P*-xK ?'$ yN,+JFF+N2 !N-H2�/M*2L,�
/*2H+N2�  NLN2 PN- K0KN2 ^2�zKG )02 !N-�
H2�/M*2L,/*2H+N2 FzxK+N ,JxK Pz, zGGN-�
PJ2L, 2JxK+ yNJ PN- DN2z*JLHNJ+ *2zyK�2LJ�
LN- !N-LGNJxK,/*2H+N yNFN-Hyz-� ZJ2N *2�
zyK�2LJLN ^N-0+-Jz2L*Gz+J02 FJ+ PN- $0M+�
(z-N ?'$ )02 ?NJxz *2P PJN >N,,*2L PN-
'z,,� *2P !N-H2�/M*2L,/*2H+N P*-xK NJ2N
N-MzK-N2N ^*,(N-+N-J2 PN- ?NJy2J� "2J)N-�
,J+�+ Cz220)N- M�K-+N +-0+� PN, ^� )02 N+(z
v �F �* yN,,N-N2 Z-LNy2J,,N2 z2 *2zyK�2�
LJLN2 !N-LGNJxK,/*2H+N2� N-HG�-yz- P*-xK
NJ2N ,NK- ,0-LM�G+JLN Fz2*NGGN >N,,*2L PN-
]JGP/0,J+J02 )02 'z,,� *2P !N-LGNJxK,/*2H�
+N2�

>J+ PN2 2N* yN-NxK2N+N2� /z2xK-0Fz+J�
,xKN2 ]JGPN-2� )N-yN,,N-+N ,JxK PJN ?zLNLN�
2z*JLHNJ+ z2 *2zyK�2LJLN2 !N-LGNJxK,/*2H�
+N2� (0LNLN2 ,JxK PJN C�KN2LN2z*JLHNJ+ N+�
(z, )N-,xKGNxK+N-+N� [JN $+NJLN-*2L PN- ?z�
LNLN2z*JLHNJ+ J,+ �*FJ2PN,+ +NJG(NJ,N z*M PJN
yN,,N-N ]JGP.*zGJ+�+ PN- /z2xK-0Fz+J,xKN2
]JGPN- �*-�xH�*M�K-N2� PJN PJN Fz2*NGGN
>N,,*2L PN- 'z,,� *2P !N-H2�/M*2L,/*2H�
+N )N-yN,,N-+N� [JN C�KN2LN2z*JLHNJ+ (J-P
P*-xK 2JxK+ N-Mz,,+N �*M�GGJLN *2P ,�,+NFz�
+J,xKN ��@0F/02N2+N2 PN- ]JGPMNKGN- yN�
,+JFF+� ZJ2N $+z2Pz-Pzy(NJxK*2L PN- C��
KN2LN2z*JLHNJ+ )02 u�r xF (�-PN NJ2N-

$+z2Pz-Pzy(NJxK*2L PN- ��'z-zGGz�N )02
��wr 'J�NG2 N2+,/-NxKN2� (N22 PJN !N-�
LGNJxK,/*2H+N 2*- J2 �(NJ ]JGPN-2 LNFN,,N2
(�-N2� [JN LN-J2LM�LJLN !N-,xKGNxK+N-*2L
PN- C�KN2LN2z*JLHNJ+ Hz22 ,0FJ+ P*-xK
$*y�'J�NG�ZJ2V�,,N PN- #NJGyJGP�*,zFFN2�
M�L*2L KN-)0-LN-*MN2 (0-PN2 ,NJ2� [JN ,�,�
+NFz+J,xKN2 ]JGPMNKGN- )N-�2PN-+N2 ,JxK
P*-xK PJN N-2N*+N �*,zFFN2M�L*2L PN-
#NJGyJGPN- 2JxK+ JK-N D-��N20-P2*2L� (0KG
zyN- J2 JK-N- DN0FN+-JN �,JNKN ^yy� s��

q�r \Y$r�

[JN ]JGPN- PN- �NJGN2HzFN-z ?NJxz ^[$u�
(*-PN2(NLN2 PN- )0GG,+�2PJL z2PN-N2DN0�
FN+-JN FJ+ <%B>^ z*,LN(N-+N+� Z, (*-PN2
J2 PNF #N,+LNyJN+ E-z2HGJ2 >JGG, PJN LGNJ�
xKN2 'z,,� *2P!N-LGNJxK,/*2H+N(JN yNJ PN2
EG�xKN2HzFN-z, )N-(N2PN+� (0yNJ� (JN
z*xK yNJ PN2 z2PN-N2 ]NVJNL*2LN2� NJ2�NG2N
'z,,/*2H+N (NLN2 !N-PNxH*2L P*-xK EzK-�
�N*LN z*,XNGN2� [JN ^-+ PN- ]JGPN-Mz,,*2L
M�K-+ �* -NxK+NxHJLN2 <yINH+/J�NG2 )02
tvFFep�FF *2P �* ]JGP,+-NJMN2 �,JNKN
^yy� u��
[JN $NGy,+HzGJy-JN-*2L (*-PN z*M PJN w

^dJ2/z-zFN+N- yN,xK-�2H+� ,JN (J-H+ ,JxK
zyN- Hz*F z*M PJN <yINH+H00-PJ2z+N2 z*,�
"F ,�,+NFz+J,xKN <yINH+H00-PJ2z+N2MNKGN-
�* )N-FNJPN2� F*,,+N PN- ]G0xH P*-xK K0KN
DN(JxK+N ,+z-H z2 PJN 'z,,/*2H+N z2LNy*2�
PN2 (N-PN2� PzFJ+ NJ2N <yINH+H00-PJ2z+N2�
LN2z*JLHNJ+ PN- *2zyK�2LJLN2 !N-LGNJxK,�
/*2H+N )02 w xF yJ, v xF N--NJxK+ (N-PN2
H022+N �,JNKN #zy� p�� ]NJ 20-FzGN- DN(JxK�
+*2L PN- 'z,,/*2H+N P0FJ2JN-+N PN- ZJ2V*,,
PN- PJ-NH+N2 $N2,0-0-JN2+JN-*2L *2P N, HzF
�* ,�,+NFz+J,xKN2 C�KN2MNKGN-2� PJN ,JxK
yN-NJ+, z2 PN2 'z,,/*2H+N2 �NJL+N2� [JN

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



\vv� ol $�,+NFw+J,uKN [JGPMNKGN- PN- %Zs��\*M�
2wKFN2�

#wv� ��l &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- %Zs��[JGPN- FJ+ n 'w,,/*2H+N2�
rmFF <vINH+/J�NGL-��N�

%\v� $� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

w�u xF v�s xF u�� xF s��w�F

'z-zFN+N-
���w

w�s xF v�r xF u�t xF t�pu�F

\vv� nl !N-LGNJuK PN- w2 *2wvK�2LJLN2 !N-�
LGNJuK,/*2H+N2 N-�JNG+N2 DN2w*JLHNJ+N2 )02
[G0uHw*,LGNJuK*2LN2 FJ+ n 'w,,/*2H+N2 �<v�
INH+/J�NGL-��N]� B22N-KwGv PN- D-*//N2l )02
GJ2H, � 0K2N $NGv,+HwGJv-JN-*2L�$NGv,+HwGJv-JN�
-*2L FJ+ PNF $+w2Pw-P,w+� �*,�+�GJuKN- 'w-w�
FN+N-�$NGv,+HwGJv-JN-*2L FJ+ PN2 $+w2Pw-P�
*2P PN2 HwFN-w,/N�JMJ,uKN2 'w-wFN+N-2�

$+z2Pz-Pzy(NJxK*2L PN- DN(JxK+,NJ2KNJ+
�2PN-+N ,JxK P*-xK *2+N-,xKJNPGJxKNDN(JxK�
+*2L *2P NJ2N *2+N-,xKJNPGJxKN ^2�zKG )02
'z,,/*2H+N2 Hz*F *2P GzL �(J,xKN2 u�p �F
*2P t���F�
>J+ ^*,2zKFN PN- ^*,LGNJxK*2L FJ+ 2*-

NJ2NF 'z,,/*2H+ J,+ PJN DN2z*JLHNJ+ PN-
]G0xHz*,LGNJxK*2LFJ+^[$u��]JGPN-22JxK+
,+z-H )02 PN-^2�zKG PN- 'z,,/*2H+N zyK�2�
LJL� ZJ2 PJ-NH+N- !N-LGNJxKFJ+ PN2 Z-LNy2J,�
,N2PN-EG�xKN2HzFN-z, J,+ INP0xK,xK(JN-JL�
PzPJN,N2JxK+ P*-xKD'$*2P J2N-+JzGN[z+N2
*2+N-,+�+�+ (*-PN2 *2P ,0FJ+ NJ2N ]G0xHPN�
M0-Fz+J02 2JxK+ z*,�*,xKGJN�N2 J,+�

q�q %Zs�

[JN ^*,LGNJxK*2L PN- z2zG0LN2 %\v�� NJ+�
(J2HNGz*M2zKFN2 FJ+ PNF ]JGPFz�,+zy
�ovpv�� GzL FJ+ NJ2N- $+z2Pz-Pzy(NJxK*2L
PN- DN(JxK+,NJ2KNJ+ )02 N+(z s �F JF �y�
GJxKN2%zKFN2�[JN ,�,+NFz+J,xKN2 ]JGPMNK�
GN- ,J2P FJ+ Fz�JFzG s �F -NxK+ HGNJ2 �,JNKN

^yy� r *2P #zy� ���� PNFN2+,/-NxKN2P N-�
Lzy ,JxK z*xK HNJ2N !N-yN,,N-*2L PN- ^*,�
LGNJxK*2L P*-xK $NGy,+HzGJy-JN-*2L FJ+ PNF
$+z2Pz-P,z+� PN- �*,�+�GJxKN2 'z-zFN+N-�
ZJ2 ]G0xH )02 2*- vt ?*M+yJGPN-2� FJ+ s�;
?�2L,� *2P &*N-�yN-PNxH*2L� LN,+�+�+
P*-xK q 'z,,/*2H+N� J,+ z*xK ,0 ,+zyJG� Pz,,
PJN,N, 2JxK+ �* N-(z-+N2 (z-� [JN %NGz+J02
�(J,xKN2 PN- ?zLN� *2P PN- C�KN2LN2z*JL�
HNJ+ J,+ 2JxK+ (NJ+ )02 PNFC�KN2�]z,J,�!N-�
K�G+2J, )02 ��s N2+MN-2+�

q�p YJ,H*,,J02

ZJ2 !N-LGNJxK PN- )N-,xKJNPN2N2 Z-LNy2J,,N
,0GG+N J2 %NGz+J02 �*- <yINH+/J�NGL-��N N-�
M0GLN2� Pz PJN <yINH+/J�NGL-��N �(J,xKN2
vrFF *2P rwFF �>J++NG(N-+ M�- PJN
^[$u�� )z-JJN-+ �,JNKN^yy� q�� ^2PN-N-,NJ+,
F*,, yN-�xH,JxK+JL+ (N-PN2� Pz,, M�- PJN
'z,,� *2P !N-LGNJxK,/*2H+N NJ2N $+z2Pz-P�
zy(NJxK*2L )02 2JxK+ ,xKGNxK+N- zG, w xF
z2LNLNyN2 ,J2P� ZJ2N [JdN-N2�JN-*2L PN-
Z-LNy2J,,N *2+N- NJ2N-DN2z*JLHNJ+ )02 w xF
J,+ ,0FJ+ 2JxK+ F�LGJxK� "FLNHNK-+ J,+ Pz,
,NK- L*+N Z-LNy2J, PN- ^[$u� J2 %NGz+J02
�*- <yINH+/J�NGL-��N FJ+ PN- FJ++GN-N2 <y�
INH+/J�NGL-��N )02 rwFF GNJxK+N- N-�JNGyz-�
(N,(NLN2 z*xK PJN zy,0G*+N2 Z-LNy2J,,N
)N-LGJxKN2 (N-PN2 ,0GG+N2 �,JNKN ^yy� p��

sss@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



\vv� ml !N-LGNJuK PN- w2 *2wvK�2LJLN2 !N-�
LGNJuK,/*2H+N2 N-�JNG+N2 DN2w*JLHNJ+N2 )02
[G0uHw*,LGNJuK*2LN2 FJ+ n 'w,,/*2H+N2 �uF]�
LGNJuKN \20-P2*2L (JN J2 \vv� n�

DMC

-1.5 cm bis 2 cm

UltraCamD

-5 cm bis 8 cm

UltraCamX

pan-geschärft

-5 cm bis 9 cm

UltraCamX

panchromatisch

-7 cm bis 8 cm

\vv� ��lY*-uK ,�,+NFw+J,uKN[JGPMNKGN- KN-)0-�
LN-*MN2N C�KN2F0PNGGPNM0-Fw+J02 PN, #N,+LN�
vJN+, E-w2HGJ2 >JGG,� vw,JN-N2P w*M PN2 $+w2�
Pw-P� *2P HwFN-w,/N�JMJ,uKN2 'w-wFN+N-2�
~.*JPJ,+w2� � uF�

[JN ]JGPyG�xHN PN, #N,+LNyJN+, E-z2HGJ2
>JGG, ,J2P 2JxK+ z*,-NJxKN2P L-0�� *F PJN
!0-+NJGN PN- $NGy,+HzGJy-JN-*2L PN*+GJxK �*
FzxKN2� =*- yNJ PN2 "G+-z\zF�[z+N2 N-�
LJy+ ,JxK yN-NJ+, NJ2N PN*+GJxKN !N-yN,,N-*2L
P*-xK PJN �*,�+�GJxKN2 'z-zFN+N-� ]NJ L-��
�N-N2 ]G�xHN2� PJN 2JxK+ P*-xK D'$�@00-�
PJ2z+N2 PN- '-0INH+J02,�N2+-N2 *2P�0PN- J2�
N-+JzGN [z+N2 *2+N-,+�+�+ (N-PN2� �NJL+ ,JxK
NJ2N N-KNyGJxKN !N-yN,,N-*2L )0- zGGNF PN-
<yINH+K�KN2 P*-xK PJN $NGy,+HzGJy-JN-*2L
�Azx0y,N2 w��r�� CJN- M�K-N2 PJN HzFN-z�
,/N�JX,xKN2 �*,�+�GJxKN2 'z-zFN+N- M�- PJN
"G+-z\zF[ *2P PJN [>\ �* NJ2N- DN�
2z*JLHNJ+,,+NJLN-*2L *2zyK�2LJLN- !N-�
LGNJxK,/*2H+N LNLN2�yN- PNF $+z2Pz-P,z+�
PN- �*,�+�GJxKN2 'z-zFN+N-� (0yNJ ,JxK �NJL�
+N� Pz,, M�- PJN[>\PJN HzFN-z,/N�JX,xKN2
'z-zFN+N- rp *2P q� z*,-NJxKN2P ,J2P �Az�
x0y,N2 w��r�� [N- $+z2Pz-P,z+� PN- )02
]?"C yN2*+�+N2 �*,�+�GJxKN2 'z-zFN+N-
-NJxK+ PzLNLN2 yNJ HGNJ2N-N2 ]G�xHN2� (JN
E-z2HGJ2 >JGG,� z*,� ZJ2N ^*,LGNJxK*2L PN,
[>\�]G0xH, DN2+ � * w��r� �NJL+N zGGN-�
PJ2L,� Pz,, �(z- PJN �w 'z-zFN+N- )02
]?"C �* L*+N2 Z-LNy2J,,N2 M�K-N2� 2JxK+
INP0xK PN- Zy2N-�^2,z+� �Zy2N- �prs��
CJN- (z-N2 PJN uu 'z-zFN+N- PN, D-�2�^2�
,z+�N, �D-�2 �prp� N-M0-PN-GJxK� PN- zGGN-�
PJ2L, z*xK NJ2N2 #-N2P �*- ~yN-/z-zFN+N�
-J,JN-*2L J2 ,JxK yJ-L+� ^GzF*, N+ zG� w��r
yN2*+�+N z*, PJN,NF D-*2P M�- PJN ]N-NxK�
2*2L )02 [>\�]G�xHN2 ,N/z-z+N �*,�+�GJ�
xKN 'z-zFN+N- M�- PJN )JN- ]JGP)JN-+NG�

p >0PNGGPNM0-Fw+J02

[JN ,�,+NFz+J,xKN2 ]JGPMNKGN- (N-PN2 J2 PN-
]G0xHz*,LGNJxK*2L yN-�xH,JxK+JL+ *2P yN�
-NJ+N2 P0-+ HNJ2 '-0yGNF� ^2PN-, J,+ N, yNJ
PN- z2,xKGJN�N2PN2 ^*,(N-+*2L /K0+0�
L-zFFN+-J,xKN- >0PNGGN� [JN ,�,+NFz+J�
,xKN2 ]JGPMNKGN- (J-HN2 ,JxK J2 PN- %NLNG
2JxK+ N-KNyGJxK z*M PJN ?zLNH0F/02N2+N2
z*,� z2PN-, J,+ N, FJ+ PN- C�KN � PJN H0-�
-N,/02PJN-N2PN2 >0PNGGPNM0-Fz+J02N2
H�22N2 PJN $+z2Pz-Pzy(NJxK*2L PN- C��
KN2N-FJ++G*2L �yN-,xK-NJ+N2� F�,,N2 ,0FJ+
�*FJ2PN,+ z2zG�,JN-+ (N-PN2�
^yy� �� �NJL+ PJN >0PNGGPNM0-Fz+J02N2

PN- J2 E-z2HGJ2 >JGG, NJ2LN,N+�+N2 PJLJ+zGN2
@zFN-z,� "2+N- PN- !0-z*,,N+�*2L NJ2N-
0/N-z+J02NGGN2 DN2z*JLHNJ+ PN- ��'z-zGGz�N
)02 ��t 'J�NG2 ,0GG+N FJ+ PN- [>\ NJ2N C��
KN2LN2z*JLHNJ+ )02 q�s xF� FJ+ PN- "G+-z�

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



\vv� ��lY*-uK ,�,+NFw+J,uKN[JGPMNKGN- KN-)0-�
LN-*MN2N C�KN2F0PNGGPNM0-Fw+J02 NJ2N,
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+J02 PN- [z+N2 PJN2+ NJ2N $*//0-+�!Nx+0-�>z�
,xKJ2N� PJN z*M J2 NJ2NF !0-)N-z-yNJ+*2L,,xK-J++
z*, PN2 '-0XGN2 N�+-zKJN-+N2 >N-HFzGN2 z*M�
,N+�+� [JN Z-LNy2J,,N �NJLN2� Pz,, N, F�LGJxK J,+�
z2Kz2P PN- $JL2zGM0-FN2 FJ+ K0KN- DN2z*JLHNJ+
PJN@Gz,,N2DNy�*PN� !NLN+z+J02� 2z+�-GJxKN, DN�
G�2PN *2P H�2,+GJxKN, DNG�2PN �* *2+N-,xKNJPN2�
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� B2+-0P*u+J02

B2 +KN Gz,+ PNxzPN� zJ-y0-2N GJPz- ,�,+NF,
Kz)N yNx0FNz2 zG+N-2z+J)N ,0*-xN M0- zx.*J�
,J+J02 0M zG+JFN+N- Pz+z� $*xK PN)JxN, PNGJ)N-
z -NGJzyGN� Mz,+ z2P zxx*-z+N -N/-N,N2+z+J02
0M +N--N,+-JzG Gz2P,xz/N, +K-0*LK LN0-N�
MN-N2xNP z2P *2,+-*x+*-NP v[ /0J2+ xG0*P,
�-00+ FNz2 ,.*z-N N--0-� %>$Z >���F J2
zG+JFN+-��� %z2LN J, PN+N-FJ2NP PJ-Nx+G� zx�
x0-PJ2L +0 +KN ,JL2zG -*2+JFN FNz,*-NFN2+�
(KN-Nz, ,+N-N0,x0/Jx +NxK2J.*N, PN-J)N +KN
v[ J2M0-Fz+J02� J2PJ-Nx+G� yz,NP 02 +KN
xzFN-z 0-JN2+z+J02, z2P +KN PJ,/z-J+� 0M
x0--N,/02PN2xN, J2 0/+JxzG JFzLN, JPN2+JXNP
y� JFzLN Fz+xKJ2L FN+K0P,� ^ Gz-LN y0P�
0M GJ+N-z+*-N zPP-N,,N, +KN /0+N2+JzG 0M Gz,N-
,xz22J2L Pz+z M0- *-yz2 z2P ,*y*-yz2 z-Nz
z2zG�,J,� E0- J2,+z2xN� Fz2� zGL0-J+KF, M0-
xGz,,JM�J2L GJPz- /0J2+ xG0*P, Kz)N yNN2 PN�
)NG0/NP ,0 Mz- zJFJ2L z+ y*JGPJ2L PN+Nx+J02
z2P ,*y,N.*N2+ -Nx02,+-*x+J02 �CzzGz 3
]-N22N- �ppp� $J+K0GN3!0,,NGFz2 w��u��

<M+N2 N�+N-2zG x02+N�+ J2M0-Fz+J02� ,*xK
z, xzPz,+-zG Fz/,� J, N�/G0J+NP� C0(N)N-�
N)N2 J2 +KN xz,N 0M GzxH 0M ,*//GNFN2+z-�
Pz+z� LN2N-zGG� z+ GNz,+ +KN FzJ2 y*JGPJ2L
0*+GJ2N, xz2 yN N�+-zx+NP M-0F +KN Gz,N-
/0J2+ xG0*P, zG02N� B2 +KN Gz++N- xz,N +KN PJ,�
x-JFJ2z+J02 0M y*JGPJ2L, M-0F zPIzxN2+ +-NN,
J, PJdJx*G+� ^GG +KN,N z//-0zxKN, -NG� 02G�
*/02 LN0FN+-Jx z2P +0/0G0LJx x-J+N-Jz z2P
Kz)N J2 x0FF02 +Kz+ +KN� z-N ,N2,J+J)N +0
Gz-LN 0d�+N--zJ2 0yINx+, z2P ,*-MzxN PJ,x02�
+J2*J+JN,� #KN-NM0-N� Fz2� z*+K0-, /-0/0,NP
+0 zPP 0+KN- J2/*+, GJHN NxK0 J2+N2,J+�
�#06 )z6 -J 3 !�L+GN w��u� 0- F*G+J�,/Nx+-zG
JFzLN, �%0++N2,+NJ2N- N+ zG� w��t�� (KJxK
z-N 0M+N2 Lz+KN-NP J2 /z-zGGNG +0 +KN Gz,N-
Pz+z M-0F +KN ,zFN xz--JN- +0Pz�� +0 zxKJN)N
yN++N- -N,*G+,�

$J2xN z MN( �Nz-,� z 2N( LN2N-z+J02 0M GJ�
Pz- PN)JxN, PN,JL2NP +0 PJLJ+J�N z2P +0 -N�
x0-P +KN N2+J-N ,JL2zG 0M NzxK NFJ++NP Gz,N-
/*G,N yNxzFN 0/N-z+J02zG� #KN� z-N xzGGNP
M*GG�(z)NM0-F GJPz- ,�,+NF,� E*GG�(z)NM0-F
Pz+z 0dN- +KN 0//0-+*2J+� +0 0)N-x0FN
Fz2� P-z(yzxH, 0M xGz,,JxzG F*G+J�NxK0 GJ�
Pz- Pz+z � zL2N- N+ zG� w��u�� B2 zPPJ+J02
+0 ,J2LGN -z2LNFNz,*-NFN2+,� M*-+KN- /K�,J�
xzG /-0/N-+JN, 0M +KN 0yINx+, J2xG*PNP J2 +KN

PJd-zx+J02 x02N Fz� yN -N)NzGNP y� z2zG�,J,
0M +KN ,Kz/N 0M +KN ,zF/GNP yzxH,xz++N- ,N�
.*N2xN�
>z2� ,+*PJN, Kz)N zG-NzP� yNN2 xz--JNP

0*+ +0 /N-M0-F M*GG�(z)NM0-F Pz+z /-0xN,�
,J2L� FzJ2G� J2 )NLN+z+NP z-Nz,� #KN KJLKN-
/0J2+ PN2,J+� J2,JPN +KN /N2N+-z+NP xz20/�
0dN-, J2,JLK+ J2 +KN )NLN+z+J02 +�/N z2P ,+z+N
�Cz-PJ2L N+ zG� w����� B2 *-yz2 z-Nz,� +KN
/0+N2+JzG 0M ,*xK Pz+z Kz, yNN2 yz-NG� J2)N,�
+JLz+NP� E0- J2,+z2xN� A*+�J3 $+JGGz �w��t�
N�+-zx+ GJ2Nz- MNz+*-N, 02 -00M +0/, y� N,+zy�
GJ,KJ2L 2NJLKy0*-K00P -NGz+J02,KJ/, yN�
+(NN2 (z)NM0-F,� #KN� zG,0 G0xzGJ�N F0-N
zxx*-z+N y*JGPJ2L 0*+GJ2N,� >0-N0)N-�
@J-xKK0M N+ zG� �w��q� J+N-z+J)NG� /-0xN,,
+N--N,+-JzG (z)NM0-F, +0 PN+Nx+ zPPJ+J02zG
/0J2+, J2 /z-+JzGG� 0xxG*PNP z2P /z-+G� JGG*�
FJ2z+NP -NLJ02,� <2 +KN 0+KN- Kz2P� y� N��
/G0J+J2L 0+KN- MNz+*-N, J2 zPPJ+J02 +0 +KN
LN0FN+-� �N� L�� /*G,N zF/GJ+*PN 0- (JP+K��
PN+Nx+J02 0M )NLN+z+NP z-Nz, J, 20( /0,,JyGN
�D-0,, N+ zG� w��r�� #0 zxKJN)NF0-N zP)z2x�
NP /0J2+ xGz,,JXxz+J02 J2 *-yz2 z-Nz,� z +KN0�
-N+JxzG H20(GNPLN 0M +KN J2V*N2xN 0M +KN LN0�
FN+-Jx z2P -zPJ0FN+-Jx /-0/N-+JN, 0M +KN KJ+
+z-LN+, �J� N�� +KN PJdN-N2+JzG Gz,N- x-0,,�,Nx�
+J02� 02 +KN ,Kz/N 0M +KN GJPz- (z)NM0-F,
J, -N.*J-NP�
#KN zJF 0M +KN z-+JxGN J, +0 ,K0( +Kz+ z

X2N z2zG�,J, 0M M*GG�(z)NM0-F GJPz- Pz+z xz2
GNzP +0 z2 zxx*-z+N xGz,,JXxz+J02 0M *-yz2
z-Nz,� B2 $Nx+J02 w� +KN LN2N-zG 0*+GJ2N 0M
+KJ, (0-H J, PN,x-JyNP� #KN2� z 2N( F0PNG�
GJ2L M*2x+J02 J, /-0/0,NP J2 $Nx+J02 v +0 /-0�
xN,, -z( ,JL2zG,� %N,*G+, 0M +KN J2+NL-z+J02
0M +KN /-N)J0*,G� N�+-zx+NP MNz+*-N, J2+0 z
,*/N-)J,NP xGz,,JXxz+J02 zGL0-J+KF z-N /-N�
,N2+NP J2 $Nx+J02 u� #KN zJF J, +0 PJ,x-JFJ�
2z+N M0*- xGz,,N,o y*JGPJ2L,� )NLN+z+J02� z-�
+JXxJzG L-0*2P� z2P 2z+*-zG L-0*2P -NLJ02,�
#KN +N,+ Pz+z ,N+, z-N 0*+GJ2NP J2 $Nx+J02 t�
EJ2zGG�� +KN -N,*G+, 0M (z)NM0-F /-0xN,,J2L
z2P xGz,,JXxz+J02 z-N /-N,N2+NP z2P +KN x02�
xG*,J02, z-N P-z(2�

t <)N-wGG >N+K0P0G0L�

\0FF02 Gz,N- Pz+z M0-Fz+, z-N xG0*P, 0M
v[ /0J2+,� 0M+N2 /-0)JPNP (J+K0*+ GJ2H +0
+KN 0-JLJ2zG Gz,N- ,K0+� B2 x02+-z,+ +0 +KJ,�
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EJL� �l ?JPw- (w)NM0-F /-0uN,,J2L (0-HMG0(� XuK0N, (J+KJ2 NwuK (w)NM0-F w-N MJ-,+ F0PNGGNP *,J2L
w2 w2wG�+JuwG M*2u+J02� #KN LN2N-w+NP sY /0J2+ uG0*P J, +KN2 uGw,,JMJNP *,J2L MNw+*-N, N�+-wu+NP
M-0F +KN ,JL2wG /-0uN,,J2L ,+N/�

GJPz- /-0XGN, x0F/-J,N J2M0-Fz+J02 0M +KN
�[ 0yINx+ ,+-*x+*-N zG02L +KN GJ2N 0M ,JLK+�
=N)N-+KNGN,,� ,*xK Pz+z z-N F0-N PJdJx*G+ +0
Kz2PGN z2P ,/NxJXx ,+*PJN, Kz)N +0yN xz--JNP
0*+� B2 +KJ, z-+JxGN� z2 z//-0zxK J, /-0/0,NP
+0 /-0xN,, M*GG�(z)NM0-F GJPz- Pz+z +0 N��
+-zx+ v[ /0J2+ xG0*P, MNz+*-J2L F0-N *,NM*G
/z-zFN+N-, J2 zPPJ+J02 +0 +KN +-zPJ+J02zG
��� �� �� x00-PJ2z+N, z2P +0 ,*y,N.*N2+G�
/N-M0-F z /0J2+ xGz,,JXxz+J02 yz,NP 02 +KN,N
/z-zFN+N-, �,NN EJL� ���
 z)NM0-F /-0xN,,J2L x02,J,+, J2 PNx0F�

/0,J2L +KN (z)NM0-F J2+0 z ,*F 0M x0F/0�
2N2+, 0- NxK0N,� J2 0-PN- +0 xKz-zx+N-J,N +KN
PJdN-N2+ J2PJ)JP*zG +z-LN+, zG02L +KN /z+K
0M +KN Gz,N- yNzF� ^ /z-zFN+-Jx z//-0zxK
J, xK0,N2� J� N�� /z-zFN+N-, 0M zFz+KNFz+JxzG
F0PNG z-N N,+JFz+NP� =02�z2zG�+Jx FN+K0P,
GJHN 2N*-zG 2N+(0-H,� 0- 'z-�N2 (J2P0(, z-N
H20(2 +0 (0-H )N-�(NGG +0 z//-0�JFz+N �[
,JL2zG, �]J,K0/ w��s�� =N)N-+KNGN,,� +KN� P0
20+ /-0)JPN /K�,JxzG J2M0-Fz+J02 zy0*+ +KN
+z-LN+ �Gz,N- x-0,,�,Nx+J02�� #KN 0yINx+J)N 0M
(z)NM0-F /-0xN,,J2L J, +(0M0GP� B+ ,+z-+, J2
Fz�JFJ�J2L +KN PN+Nx+J02 -z+N 0M -NGN)z2+
/NzH, (J+KJ2 NzxK ,JL2zG J2 0-PN- +0 M0,+N-
J2M0-Fz+J02 N�+-zx+J02 M-0F +KN -z( ,JL2zG�
E*-+KN-F0-N� M-0F z xGz,, 0M M*2x+J02, +KN
yN,+ X+ +0 +KN (z)NM0-F J, xK0,N2� #KJ, zG�
G0(, +0 J2+-0P*xN 2N( /z-zFN+N-, M0- NzxK
NxK0 z2P +0 N�+-zx+ zPPJ+J02zG J2M0-Fz+J02
zy0*+ +KN +z-LN+ ,Kz/N z2P J+, -NVNx+z2xN�
#KN2� +KN N�+-zx+NP /0J2+ xG0*P J, xGz,�

,JXNP� #KN zJF 0M 0*- (0-H J, +0 z,,N,,
(KN+KN- 0- 20+ NzxK 2N( /z-zFN+N- J2+-0�
P*xNP J, z -NGN)z2+ MNz+*-N M0- xGz,,JXxz+J02
z2P K0( ,JL2JXxz2+ J+ J, M0- *-yz2 z2zG�,J,

�P0N, J+ /-0)JPN *,NM*G J2M0-Fz+J02`�� #KN
MNz+*-N, z-N MNP J2+0 z ,*/N-)J,NP xGz,,JXxz�
+J02 zGL0-J+KF *,J2L z $*//0-+ !Nx+0- >z�
xKJ2N �$!>�� #KJ, FN+K0P J, (NGG zPz/+NP
+0 PNzG (J+K KJLK�PJFN2,J02zG MNz+*-N ,/zxN
,J2xN +KN zGL0-J+KF x0F/GN�J+� P0N, 20+ PN�
/N2P 02 +KN Pz+z PJFN2,J02� E*-+KN-F0-N�
$!> yNG02L +0 +KN 202�/z-zFN+-Jx xGz,,JX�
xz+J02 +NxK2J.*N,� J� N�� 20 /z-zFN+-Jx /-0y�
zyJGJ+� PN2,J+� M*2x+J02, z-N -N.*J-NP� B2 -N�
xN2+ �Nz-,� $!>yNxzFN -NGN)z2+ M0- ,0G)J2L
-NF0+N ,N2,J2L xGz,,JXxz+J02 +z,H,� $!>
/N-FJ+, +0 *,N I0J2+G� xGz,,JxzG LN0FN+-Jx
MNz+*-N,� JFzLN�yz,NP J2M0-Fz+J02 �$Nx0-P
3 �zHK0- w��r� z, (NGG z, J2 0*- xz,N 2N(
/z-zFN+N-, N�+-zx+NP M-0F +KN /0,+�/-0xN,�
,J2L ,+N/�
#KN FN+K0P0G0L� M0- xGz,,JM�J2L *-yz2

z-Nz, y� GJPz- (z)NM0-F z2zG�,J, J, PN,JL2NP
+0 yN VN�JyGN� [N/N2PJ2L 02 +KN F0PNGGJ2L
M*2x+J02� +KN +KN0-N+JxzG *2PN-,+z2PJ2L 0M
/*G,N /-0/zLz+J02 J2 ,*xK -NLJ02, z2P +KN
xK0,N2 0/+J02, 0M +KN $!> xGz,,JXN-� J+ J,
/0,,JyGN +0 -NX2N +KN xGz,,JXxz+J02 �N� L�� y�
,/GJ++J2L +KN 77)NLN+z+J0211 xGz,, J2 +-NN ,/N�
xJN, 0- 77y*JGPJ2L,11 J2 -00M Fz+N-JzG,��

s �w)NM0-F '-0uN,,J2L

<*- FN+K0P0G0L� J, yz,NP 02 z /z/N- (-J+�
+N2 y� \Kz*)N N+ zG� �w��r�� #KN z*+K0-,
PN,x-JyN z (z)NM0-F /-0xN,,J2L *,J2L z2 J+N�
-z+J)N =02�?J2Nz- ?Nz,+ $.*z-N, X++J2L zG�
L0-J+KF� ^M+N- x0z-,N J2J+JzG /NzH PN+Nx+J02�
FJ,,J2L /NzH, z-N M0*2P J2 +KN PJdN-N2xN yN�
+(NN2 +KN F0PNGGNP z2P +KN J2J+JzG ,JL2zG� BM
2N( /NzH, z-N PN+Nx+NP� +KN X+ J, /N-M0-FNP
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EJL� tl CJ,+0L-wF 0M { )wG*N, 0)N- +KN M0*- +N,+ uGw,,N,� XwuK /G0+ J2PJuw+N,� M0- +KN -N,/Nu+J)N
uGw,,� +KN /N-uN2+wLN 0M NuK0N, Kw)J2L w ,/NuJMJu { )wG*N J2uG*PNP J2 +KN -w2LN ���s� ��m]� { J,
02N 0M +KN /w-wFN+N-, N�+-wu+NP M-0F +KN ,JL2wG /-0uN,,J2L ,+N/ vw,NP 02 w LN2N-wGJ�NP Dw*,,Jw2
F0PNGGJ2L 0M +KN /NwH,� uc��r� ,JF*Gw+N, +KN Dw*,,Jw2 M*2u+J02� +�/JuwGG� *,NP M0- wN-JwG GJPw-
(w)NM0-F F0PNGGJ2L�

zLzJ2� #KJ, /-0xN,, J, -N/Nz+NP *2+JG 20 M*-�
+KN- JF/-0)NFN2+ J, /0,,JyGN� #KJ, N2Kz2xNP
/NzH PN+Nx+J02 FN+K0P J, *,NM*G +0 F0PNG
x0F/GN� (z)NM0-F, (J+K 0)N-Gz//J2L
NxK0N, z2P zG,0 +0 N�+-zx+ (NzH NxK0N, 20+
M0*2Py� 02�GJ2N PN+Nx+J02 +NxK2J.*N,� B2 *-�
yz2 z-Nz,� +KN M0-FN- xz,N J, 0y,N-)NP (KN2
+KN Gz,N- yNzF KJ+, y*JGPJ2L NPLN,� #KN -N�
,*G+J2L (z)NM0-F J, +KN-NM0-N x0F/0,NP 0M
PJ,+-Jy*+NP yzxH,xz++N-, 0M +KN -00M z2P +KN
L-0*2P� (KJxK xz2 0M+N2 20+ yN ,N/z-z+NP
y� Kz-P(z-N PN+Nx+J02 zGL0-J+KF, *,J2L
+K-N,K0GP,�

 z)NM0-F, x0GGNx+NP (J+K z ,FzGG�M00+�
/-J2+ GJPz- ,�,+NF z-N *,NP J2 +KJ, z-+JxGN
�%BZD??>$�&ts��� $*xK Pz+z xz2 yN (NGG
F0PNGGNP y� ,*/N-/0,J+J02 0M Dz*,,Jz2 /*G�
,N,�  zL2N- N+ zG� �w��s� Kz)N ,K0(2 +Kz+
F0-N +Kz2 pq; 0M +KN 0y,N-)NP (z)NM0-F,
x0GGNx+NP M-0F +KN %BZD? ,�,+NF x0*GP yN
z//-0�JFz+NP y� z ,*F 0M Dz*,,Jz2 M*2x�
+J02,� ZzxK Gz,N- 0*+/*+ /*G,N ,Kz/N J, z,�
,*FNP +0 yN Dz*,,Jz2� (J+K z ,/NxJXx z2P
xzGJy-z+NP (JP+K� #KN x0GGNx+NP /*G,N J,
+KN-NM0-N z x02)0G*+J02 yN+(NN2 +KJ, PJ,+-J�
y*+J02 z2P z 77,*-MzxN11 M*2x+J02� PN/N2PJ2L
02 +KN -NVNx+J2L 0yINx+,� =N)N-+KNGN,,� +KN

+-z2,FJ++NP ,JL2zG J, 20+ zG(z�, Dz*,,Jz2�
B2PNNP� J+ J, 0y,N-)NP +Kz+ +KN ?>$�&ts�
+-z2,FJ++NP (z)NM0-F J, ,GJLK+G� z,�FFN+�
-Jx�
B2 *-yz2 z-Nz,� F0,+ 0M +KN -N+*-2 (z)N�

M0-F, z-N J2 -NzGJ+� ,*yINx+ +0 +KN FJ�NP NM�
MNx+, 0M LN0FN+-Jx �N� L�� -00M ,G0/N,� z2P -z�
PJ0FN+-Jx 0yINx+ /-0/N-+JN, �N� L�� PJdN-N2+
HJ2P, 0M ,+-NN+, z2P -00M Fz+N-JzG,�� CJ,+0�
L-zF, 0M +KN M0*- x02,JPN-NP xGz,,N, z-N JG�
G*,+-z+NP J2 EJL� w� CN2xN� +KN xKz-zx+N-J,+Jx,
0M -N+*-2 /NzH, Fz� PJdN- ,JL2JXxz2+G�� B+
(z, zG-NzP� ,K0(2 +Kz+ ,+z2Pz-P N�+N2,J02,
0M +KN Dz*,,Jz2, F0PNG� ,*xK z, ?0L20-FzG
z2P LN2N-zGJ�NP Dz*,,Jz2 M*2x+J02,� z-N
,*J+zyGN +0 F0PNG -z( GJPz- ,JL2zG,� ",J2L
+KN LN2N-zGJ�NP Dz*,,Jz2 �DD� F0PNG JF�
/-0)N, +KN ,JL2zG X++J2L M0- ,�FFN+-Jx z2P
PJ,+0-+NP (z)NM0-F ,Kz/N, �F0-N +Kz2
pp�v; 0M ,z+J,Mzx+0-� -N,*G+,� �\Kz*)N N+
zG� w��r�� #KN z*+K0-, z-L*N +Kz+ +KN ?0L�
20-FzG F0PNG X+, z,�FFN+-Jx /*G,N, (J+K
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'*G,N
PN2,J+�
��Fw�

]JyN-zxK PN2,N t�� ��wt ��� ;t � w�t

?N ]-*,.*N+ ,/z-,N r�� ��vt ��� ;t � ;t

EJL� sl [*JGPJ2L /0J2+ uG0*P (J+K0*+ +wHJ2L +KN 7-J2LJ2L NMMNu+1 J2+0 wuu0*2+ �GNM+� +KN vGwuH w--0(
,K0(, +KN MwG,N /0J2+ Gw�N-�� #KN ,wFN Pw+w wM+N- +KN -NF0)wG 0M +KN ,N2,0- w-+JMwu+, �-JLK+�� #KN
-00M 20 G02LN- w//Nw-, P0*vGNP�

^2 z-+JMzx+� ,/NxJXx +0 +KN %BZD? ,N2,0-
z2P xzGGNP 7-J2LJ2L NdNx+1� J, 20+JxNP (J+KJ2
+KN (z)NM0-F,o zM+N- +KN ,zF/GNP NFJ++NP
/*G,N� z ,FzGG ,Nx02Pz-�Fz�JF*F -N,*G+J2L
M-0F NdNx+, 0M +KN Kz-P(z-N (z)NM0-F /-0�
xN,,J2L xKzJ2 xz2 yN ,NN2� \02,N.*N2+G�� J2
*-yz2 z-Nz,� (KN2 +KN Gz,N- yNzF KJ+, /Gz2z-
0yINx+, 0M KJLK -NVNx+z2xN z2P (J+K z ,FzGG
z2LGN 0M J2xJPN2xN �+�/JxzGG� ,+-NN+, z2P
-00M,�� ,*xK z-+JMzx+ J, ,+JGG /-N,N2+ J2 +KN -N�
VNx+NP (z)NM0-F� B2 +KN J+N-z+J)N /-0xN,,
�,NN $Nx+J02 v� z (NzH /*G,N I*,+ yNKJ2P z
,+-02L 02N J, +KN-NM0-N -NF0)NP (KN2 +KNJ-
zF/GJ+*PN -z+J0 J, xG0,N +0 +KN -z+J0 x0F�
/*+NP M-0F +KN NFJ++NP /*G,N�

p %N,*G+, w2P YJ,u*,,J02

p�� >0PNGGJ2L %w( $JL2wG,

^, PN,x-JyNP J2 PN+zJG J2 �\Kz*)N N+ zG�
w��r�� J+ J, ,+JGG z//-0/-Jz+N +0 F0PNG x0F�
/GN� (z)NM0-F, (J+K +KN DD M*2x+J02 z2P
zGG +KN F0-N x-*xJzG J2 *-yz2 z-Nz,� B2PNNP�

+KN yN2NX+, 0M M*GG�(z)NM0-F Pz+z M0- y*JGP�
J2L -Nx02,+-*x+J02 0- xGz,,JXxz+J02 z-N +(0�
M0GPo
EJ-,+� +KN DD F0PNG JF/-0)N, ,JL2zG X+�

+J2L� >0-N -NGN)z2+ /0J2+, z-N N�+-zx+NP�
\0F/z-NP +0 +KN ,+z2Pz-P FN+K0P t; zP�
PJ+J02zG /*G,N, z-N M0*2P (KJxK x0--N,/02P
+0 (NzH /*G,N, J2 +-NN,� KNPLN,� y*JGPJ2L
NPLN, z2P -00M ,*/N-,+-*x+*-N,� E*-+KN-�
F0-N� +zHJ2L +KN 7-J2LJ2L NdNx+1 J2+0 zxx0*2+
zGG0(, +0 N�xG*PN z-+JMzx+, �J� N�� 202�N�J,+J2L
/0J2+,� P*-J2L /0,+�/-0xN,,J2L �,NN EJL� v��
<2 L-0*2P z2P y*JGPJ2L -NLJ02,� -J2LJ2L
/0J2+, z-N -NF0)NP �;�t; 0M +KN +0+zG
2*FyN- 0M /0J2+,��
$Nx02PG� z2P zy0)N zGG� +KN LG0yzG ,JL2zG

X++J2L .*zGJ+� J, J2x-Nz,NP� EGz++N2NP z2P
KJLK ,J2LGN /*G,N, z, (NGG z, 2z--0( 02N, z-N
20( (NGG PN+Nx+NP� EJL� w ,K0(, +Kz+ ,J2xN
{ )zG*N, z-N J2 Fz2� xz,N, Gz-LN- +Kz2 9w
�FNz2 )zG*Nf��tw�� (z)NM0-F, z-N J2 -NzG�
J+� Vz++N2NP� x0F/z-NP +0 Dz*,,Jz2 x*-)N,�
[N/N2PJ2L 02 +KN z//GJxz+J02� +KN Dz*,,Jz2
F0PNG xz2 2N)N-+KNGN,, yN ,*dJxJN2+� E0-
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#wv� sl Z02M*,J02 Fw+-J� u0F/*+NP (J+K L-0*2P +-*+K u02,J,+J2L 02 p; 0M +KN (K0GN Pw+w ,N+ 0M
[JvN-wuK �`c��n� w2P �sqpto /0J2+,��

=*FyN-
0M /0J2+,

; /0J2+, x0--Nx+G�
xGz,,JXNP

]*JGPJ2L !NLN+z+J02 ^-+JXxJzG
D-0*2P

=z+*-zG
D-0*2P

rstpv ]*JGPJ2L qr�� q�q v�s ��t

qpuv !NLN+z+J02 ���w qq�p ��r ��w

up�uq ^-+JXxJzG D-0*2P w�w w�� qu�s ����

��uv =z+*-zG D-0*2P u�� 2 � vv�w sw�r

N�zF/GN� J2 M0-N,+NP z-Nz, (z)NM0-F, z-N
FzJ2G� x0F/0,NP 0M z+ GNz,+ +(0 /NzH,� B2
,*xK z//GJxz+J02� J+ J, 0M+N2 20+ 0M J2+N-N,+
+0 N�+-zx+ z ,Kz/N /z-zFN+N-� (KJxK (JGG PN�
/N2P y0+K 02 +KN -NVNx+NP +z-LN+ z2P 02 +KN
+z-LN+, zG-NzP� KJ+ y� +KN Gz,N- yNzF� ]*+�
J2 *-yz2 z-Nz,� +KN DD x02+-Jy*+J02 J, zGG
+KN F0-N ,JL2JXxz2+ ,J2xN +KJ, /z-zFN+N-
/-0)JPN, LN2*J2N J2M0-Fz+J02 zy0*+ +KN +z-�
LN+ ,Kz/N z2P -NVNx+z2xN�

p�t [NKw)J0*- 0M X�+-wu+NP
'w-wFN+N-,

^ )J,*zG J2+N-/-N+z+J02 0M +KN ,Kz/N 0M GJPz-
(z)NM0-F, J, 2NNPNP z2P z ,JF*Gz+J02 ,+N/
J, -N.*J-NP +0 *2PN-,+z2P K0( +KN /*G,N J2�
+N-zx+, (J+K +KN +z-LN+, z2P +0 PNx0--NGz+N
LN0FN+-Jx z2P -zPJ0FN+-Jx J2V*N2xN,� ^F�
/GJ+*PN z2P (JP+K )zG*N, Kz)N zG,0 +0 yN x0-�
-Nx+NP zxx0-PJ2L +0 +KN (z)NM0-F z2LGN 0M
J2xJPN2xN z2P +KN +z-LN+ ,G0/N� ^2zG�,J, 0M
N�+-zx+NP /0J2+ xG0*P, -N)NzGNP +KN M0GG0(�
J2L LN2N-zG yNKz)J0*- 0M +KN +K-NN N�+-zx+NP
/z-zFN+N-, M0- PJdN-N2+ +z-LN+, J2 *-yz2
z-Nz,o

� CJLK zF/GJ+*PN )zG*N, z-N M0*2P 02 y*JGP�
J2L -00M, J2PN/N2PN2+ 0M +KN Fz+N-JzG �N��
xN/+ FN+zG�� 02 L-z)NG� 02 ,z2P� z2P xz-,�
#KN G0(N,+ )zG*N, x0--N,/02P +0 )NLN+z�
+J02 /0J2+,� P*N +0 z KJLKN- +z-LN+ KN+N-0�
LN2NJ+� z2P z++N2*z+J02� ^,/KzG+ z2P +z-
,+-NN+, Kz)N zG,0 G0( zF/GJ+*PN )zG*N,�
y*+ PN,/J+N G0( x02+-z,+ J+ J, /0,,JyGN +0
)J,*zGG� PJ,x-JFJ2z+N PJdN-N2+ HJ2P, 0M
,*-MzxN,�

� !NLN+z+J02 ,/-NzP, GJPz- /*G,N,n +Kz+ J,
(K� +KN KJLKN,+ (JP+K )zG*N, z-N M0*2P

J2 +-NN, z2P KNPLN,� D-0*2P z2P y*JGPJ2L
,*-MzxN, x0J2xJPN (J+K G0( (JP+K )zG*N,�
N)N2 JM J+ J, 20+JxNP +Kz+ z2 J2x-Nz,J2L -00M
,G0/N +N2P, +0 J2x-Nz,N /*G,N (JP+K�

� !N-� G0( z2P KJLK ,Kz/N )zG*N, z-N xKz-�
zx+N-J,+Jx, 0M y*JGPJ2L NPLN, z2P )NLN+z�
+J02� ]*JGPJ2L -NLJ02, x0--N,/02P +0 {
)zG*N, J2 z ,/NxJXx -z2LN �yN+(NN2 ��t z2P
��s�� =z+*-zG L-0*2P �N,/NxJzGG� L-z,,�
z2P z-+JXxJzG L-0*2P ,*-MzxN, xz2 zG,0 yN
)J,*zGG� PJ,+J2L*J,KNP� C0(N)N-� )NL�
N+z+NP z-Nz, N�KJyJ+ x0F/z-zyGN )zG*N,
�,NN EJL� w��

p�s ZGw,,JMJuw+J02

]0+K Pz+z ,N+, Kz)N yNN2 xGz,,JXNP� ^/�
/-0�JFz+J)NG� ��q; 0M +KN /*G,N, (N-N *,NP
M0- +KN +-zJ2J2L ,+N/ z2P �; +0 X2P +KN 0/�
+JFzG )zG*N, 0M \ z2P s�
#zy� v LJ)N, +KN xGz,,JXxz+J02 -N,*G+, 0)N-

+KN xJ+� 0M ]JyN-zxK *,J2L +KN )Nx+0- x0F�
/0,NP 0M NJLK+ MNz+*-N,� B+ ,K0(, +Kz+ +KN
,NLFN2+z+J02 yN+(NN2 PJdN-N2+ HJ2P, 0M
L-0*2P GNzP, +0 z xN-+zJ2 -z+N 0M FJ,xGz,,JX�
xz+J02� #KN FzJ2 -Nz,02, z-N� X-,+� +Kz+ 02G�
MN( L-z,, 0- ,z2P -NLJ02, z-N /-N,N2+ J2 +KN
]JyN-zxK z-Nz z2P +KN-NM0-N 02G� GJFJ+NP
2*FyN-, 0M ,zF/GN, z-N z)zJGzyGN M0- +-zJ2�
J2L z2P +N,+� >0-N0)N-� +KN xG*,+N-, J2 +KN
MNz+*-N ,/zxN 0M +KN,N +(0 xGz,,N, z-N )N-�
xG0,N �xM� #zy� ��� #KN -N,*G+, z-N +KN-NM0-N
)N-� ,N2,J+J)N +0 +KN +-zJ2J2L ,+N/ z2P +KN
,NGNx+NP -NLJ02,� \02,N.*N2+G�� +KN $!>
xGz,,JXxz+J020M+N2 MzJG, (KN2 PJ,x-JFJ2z+J2L
+KN,N +(0 -NLJ02,�=N)N-+KNGN,,� +N,+, xz--JNP
0*+ 02 +KN xJ+� 0M ?N ]-*,.*N+ �-*-zG z-Nz�
,K0( +Kz+ xGz,,JXxz+J02 J2 M0*- GzyNG, J, ,+JGG
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EJL� rl<)N-wGG wuu*-wu� N)0G*+J02 PN/N2PJ2L 02
+KN MNw+*-N, J2uG*PNP J2 +KN $!> wGL0-J+KF�
$+w-+J2L M-0F +KN )Nu+0- ��-� %� 2�� +KN 0+KN- 02N,
w-N wPPNP /-0L-N,,J)NG� �[JvN-wuK w-Nw��

EJL� ql ZGw,,JMJuw+J02 -N,*G+, J2 w ,uw++N-NP *-vw2 w-Nw �?N [-*,.*N+�� ?NM+l 0-+K0JFwLN 0M +KN -NLJ02
0M J2+N-N,+� %JLK+l uGw,,JMJNP /0J2+ uG0*P ��NGG0(l v*JGPJ2L,� -NPl )NLN+w+J02� vG*Nl w-+JMJuJwG L-0*2P
w2P L-NN2l 2w+*-wG L-0*2P��

x02xNJ)zyGN (KN2 N20*LK +-zJ2J2L ,zF/GN,
z-N z)zJGzyGN �xM� EJL� t�� #KN y*JGPJ2L z2P
)NLN+z+J02 /0J2+, z-N (NGG xGz,,JXNP� ^, N��
/Nx+NP� ,0FN y*JGPJ2L /0J2+, z-N xGz,,JXNP
z, L-0*2P �+KNJ- )zG*N, xz2 yN xG0,N� N� L�� z
Vz+ Pz-H -00M xG0,N +0 +KN L-0*2P� z2P z,
)NLN+z+J02 N,/NxJzGG� ,*/N-,+-*x+*-N z2P
y*JGPJ2L NPLN /0J2+,� !NLN+z+NP /0J2+, xz2
zG,0 yN GzyNGGNP z, y*JGPJ2L (KN2 +KN Gz,N-
yNzF KJ+, PN2,N +-NN z-Nz,�

#KN 0)N-zGG zxx*-zx� ` J, *,NP z, z .*zGJ+�
x-J+N-J02 z2P J, PNX2NP z,o

Yf
� PJF�

Jf�
^J� I

� PJF�

Jf�
� PJF�

If�
^J� I

� ��� �_ �r�

(KN-N ^J� I LJ)N, +KN 2*FyN- 0M Gz,N- /0J2+,
GzyNGGNP z, I z2P yNG02LJ2L +0 +KN xGz,, J J2
-NzGJ+�� ` J, N.*zG +0 � (KN2 +KN xGz,,JXxz+J02
J, /N-MNx+ z2P ���2*FyN- 0M GzyNG,� (KN2 +KN
xGz,,JXN- -z2P0FG� xK00,N, +KN xGz,, M0-
NzxK /0J2+ (J+K +KN ,zFN /-0yzyJGJ+�� EJL� u
,K0(, +KN N)0G*+J02 0M +KN xGz,,JXxz+J02 zx�
x*-zx� PN/N2PJ2L 02 +KN J2/*+ MNz+*-N,�
zPPJ2L +KNF y� +KNJ- KJ,+0-JxzG 70-PN- 0M z/�
/Nz-z2xN1 �,NN /z-+ u�u�� #KN X-,+ X)N z+�
+-Jy*+N, z-N z)zJGzyGN 0- xz2 yN x0F/*+NP
(J+K F*G+J�NxK0 GJPz- Pz+z� ^F/GJ+*PN J,
,0FN+JFN, LJ)N2 (J+K +KN v[ /0J2+ xG0*P
+Kz+ J, (K� +KJ, MNz+*-N J, +KN2 zPPNP� #KN
(JP+K z2P ,Kz/N z++-Jy*+N, z-N X2zGG� J2+-0�
P*xNP� yNLJ22J2L (J+K ^ +0 z,,N,, +KN x02�
+-Jy*+J02 0M +KN LN2N-zGJ�NP Dz*,,Jz2 (z)N�
M0-F PNx0F/0,J+J02 x0F/z-NP +0 +KN ,+z2�
Pz-P Dz*,,Jz2 02N� ZzxK 2N( MNz+*-N JF�
/-0)N, +KN xGz,,JXxz+J02 -N,*G+, y*+ ,*xK -N�

,*G+ ,+-02LG� -NGJN, 02 +KN 0-PN- 0M MNz+*-N
J2+-0P*x+J02�
^ GzyNG�y��GzyNG z2zG�,J, -N)NzG, X-,+ +Kz+

+KN zF/GJ+*PN )zG*N zGG0(, +0 PJ,x-JFJ2z+N
y*JGPJ2L z2P L-0*2P /0J2+,o L-0*2P ,*-�
MzxN, Kz)N F*xK G0(N- -NVNx+z2xN +Kz2 -00M
Fz+N-JzG,� >0-N0)N-� zG+K0*LK J+ J, 20+JxNP
+Kz+ z-+JXxJzG L-0*2P ,*-MzxN, Kz)N G0(N-
zF/GJ+*PN )zG*N, +Kz2 2z+*-zG 02N,� +KN PJM�
MN-N2xN J, yz-NG� ,JL2JXxz2+ z2P P0N, 20+
/N-FJ+ +KNJ- PJ,x-JFJ2z+J02� ENz+*-N^ J, KNG�
/M*G +0 N2Kz2xN +KN y*JGPJ2L�)NLN+z+J02 ,N/�
z-z+J02 y*+ 20+ M0- L-0*2P -NLJ02 ,NLFN2�
+z+J02� %N,*G+, z-N ,GJLK+G� (0-,N M0- L-0*2P
/0J2+, (J+K { +Kz2 (J+K0*+ +KN J2+NL-z+J02
0M +KJ, /z-zFN+N- M0- +KN ]JyN-zxK Pz+z ,N+,
�sv�v; ,*xxN,, (J+K0*+ { M0- +KN 2z+*-zG
L-0*2P xGz,,�� (KN-Nz, +KJ, /z-zFN+N- )J,�
*zGG� JF/-0)N, +KN -N,*G+, 0)N- ?N ]-*,.*N+
�,NN EJL� t� 20 L-0*2P +-*+K z)zJGzyGN M0- +KJ,
z-Nz�� EJ2zGG�� MNz+*-N { ,GJLK+G� JF/-0)N,
/0J2+ xG0*P xGz,,JXxz+J02 y� yN++N- PJ,x-JFJ�
2z+J2L y*JGPJ2L /0J2+,� ^G+K0*LK 2z+*-zG
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EJL� pl ZGw,,JMJuw+J02 -N,*G+, J2 w PN2,N *-vw2 w-Nw �[JvN-wuK�� ?NM+l 0-+K0JFwLN� %JLK+l uGw,,JMJNP
/0J2+ uG0*P �,wFN u0G0*-, w, J2 EJL� q��

z2P z-+JXxJzG L-0*2P ,*-MzxN, xz2 yN )J,*zGG�
PJ,+J2L*J,KNP *,J2L ,*xK MNz+*-N� +KN $!>
xGz,,JXN- MzJG, J2 ,/GJ++J2L +KN,N xGz,,N,� #KJ,
-N,*G+ (z, /z-+JzGG� N�/Nx+NP ,J2xN +KN KJ,�
+0L-zF, 0M { )zG*N, M0- +KN +(0 xGz,,N, z-N
)N-� xG0,N �xM� EJL� w�� ^20+KN- z++-Jy*+N Kz,
+0 yN M0*2P +0 PJ,x-JFJ2z+N L-0*2P ,*-MzxN,
yN++N-�
EJL� t z2P s LJ)N N�zF/GN, 0M xGz,,JXNP

/0J2+ 0)N- +KN +(0 ,*-)N�NP z-Nz,� >0-N�
0)N-� y� FN-LJ2L +KN +(0 +N--zJ2 xGz,,N,� +KN
0)N-zGG zxx*-zx� 0M +KN -NFzJ2J2L +K-NN
xGz,,N, -NzxKN, ��pw M0- +KN ]JyN-zxK z-Nz�
B+ ,K0(, +Kz+ +KN $!> FN+K0P J, ,*J+zyGN
M0- GJPz- /0J2+ xGz,,JXxz+J02 J2 PN2,N y*JGP�
*/ z-Nz,�
$JFJGz- zxx*-zxJN, Kz)N yNN2 -N/0-+NP M0-

J2,+z2xN J2 �>z+JHzJ2N2 N+ zG� w��v�!0,,NG�
Fz2 N+ zG� w��u�� (J+K F*G+J�NxK0 GJPz- Pz+z�
,0FN+JFN, *,NP I0J2+G� (J+K zN-JzG JFzLN,�
B+ J, 20+ ,+-zJLK+M0-(z-P +0 x0F/z-N +KN -N�
,*G+, ,J2xN PJdN-N2+ Pz+z ,N+, z-N xGz,,JXNP
*,J2L PJdN-N2+ FN+K0P0G0LJN,� E0- +KJ, /*-�
/0,N� z2 0/+JFzG $!> xGz,,JXxz+J02 *,J2L
02G� 77F*G+J�NxK011 MNz+*-N, Kz, X-,+ +0 yN
/N-M0-FNP 02 +KN Pz+z ,N+,� #KN2� (z)NM0-F
MNz+*-N, xz2 yN J2+-0P*xNP +0 z,,N,, +KN -NzG
x02+-Jy*+J02 0M M*GG�(z)NM0-F GJPz- Pz+z�
>0-N0)N-� ,J2xN -N,*G+, ,+-02LG� -NG� 02 +KN
0-PN- 0M MNz+*-N J2+-0P*x+J02� z MNz+*-N PJ,�
x-JFJ2z2+ z2zG�,J, Kz, zG,0 +0 yN xz--JNP 0*+
+0 N)zG*z+N +KJ, x02+-Jy*+J02�

o Z02uG*,J02, w2P 'N-,/Nu+J)N,

^ VN�JyGN FN+K0P0G0L� M0- M*GG�(z)NM0-F
GJPz- Pz+z z2zG�,J, z2P xGz,,JXxz+J02 J2 *-�
yz2 z-Nz, Kz, yNN2 /-0/0,NP J2 +KJ, z-+JxGN�
B2 z X-,+ /z-+� J+ Kz, yNN2 ,K0(2 +Kz+ zxx*�

-z+NG� F0PNGGJ2L (z)NM0-F, JF/-0)N, ,JL2zG
X++J2L z2P /-0)JPN, /0J2+ xG0*P, (J+K zPPJ�
+J02zG *,NM*G /z-zFN+N-,� $*xK /z-zFN+N-,
xz2 /K�,JxzGG� yN J2+N-/-N+NP z2P ,JL2JX�
xz2+G� x02+-Jy*+N +0 z2 z//-0/-Jz+N xGz,,JX�
xz+J02zGL0-J+KF�#KNFzJ2 GJFJ+z+J02 J, +Kz+
+KN /z-zFN+-Jx N�/-N,,J02 0M +KN (z)NM0-F
M*2x+J02, Kz, 20 G02LN- z ,JF/GN M0-F*Gz�
+J02 z2P 2N( zGL0-J+KF, z-N 2NNPNP +0 /N-�
M0-F +KN 0/+JFJ�z+J02 ,+N/� #KN %N)N-,JyGN
A*F/ >z-H0) \KzJ2 >02+N�\z-G0
�%A>\>\� +NxK2J.*N J, 02N 0M +KNF z2P
(JGG yN ,002 *,NP +0 Kz2PGN F0-N x0F/GN�
F0PNGGJ2L M*2x+J02,�
B2 z ,Nx02P /z-+� (N xz2 x02xG*PN +Kz+

+KN $!> J, z ,*J+zyGN FN+K0P0G0L� +0 /N-�
M0-FxGz,,JXxz+J02 J2 *-yz2 z-Nz, ,J2xN J+ xz2
Kz2PGN xGz,,JxzG LN0FN+-Jx MNz+*-N, GJHN +KN
v[ x00-PJ2z+N, +0LN+KN- (J+K 2N( MNz+*-N,
N�+-zx+NP M-0F +KN (z)NM0-F /-0xN,,J2L
,+N/� EJ-,+ -N,*G+, z-N /-0FJ,J2Ln PJ,x-JFJ2z�
+J02 0M y*JGPJ2L,� )NLN+z+J02� z2P L-0*2P -N�
LJ02, (z, zxKJN)NP (J+K pw; zxx*-zx� J2
PN2,N *-yz2 z-Nz,� $NLFN2+z+J02 0M PJdN-�
N2+ HJ2P 0M ,*-MzxN, J, zG,0 /0,,JyGN�
>z2� JF/-0)NFN2+, z-N x02xNJ)zyGN (J+K

-NLz-P, +0 +KN -N,*G+,� EJ-,+� 0+KN- LN2N-Jx
$!> HN-2NG, Kz)N +0 yN +N,+NP� <2 +KN 0+KN-
Kz2P� z ,/NxJXx HN-2NG xz2 yN M0-F*Gz+NP
PNPJxz+NP +0 0*- ,/NxJXx +z,H� E0- +Kz+ /*-�
/0,N� +KN 2*FyN- z2P HJ2P 0M MNz+*-N, Kz,
+0 yN zPz/+NP z2P +KN-NM0-N ,�2+KN+Jx x*N,
F*,+ yN M0*2P� ^20+KN- ,0G*+J02 J, +0 J+N-�
z+J)NG� /-0xN,, $!> xGz,,JXxz+J02 M0x*,J2L
z+ NzxK ,+N/ 02 z ,/NxJXx xGz,, z2P ,NLFN2+
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,+NzP�
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Cz-PJ2L� [�� ?NM,H� >� 3 'z-HN-� D�� w���o
?z,N- zG+JFN+N- xz20/� KNJLK+ /-0XGN,�
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-02FN2+ rs �p�o wqv�wpr�
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FN+K0P M0- +KN M*,J02 0M ?B[^% Pz+z z2P
F*G+J�,/Nx+-zG JFzLN, M0- y*JGPJ2L PN+Nx+J02� �
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$xK�GH0/M� ]�� ]*-LN,� \�A� \� 3 $F0Gz� ^�A��
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!Nx+0- ?Nz-2J2L� � #KN >�B� #� '-N,,� \zF�
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#06 )z6 -J� [� 3 !�L+GN� #�� w��uo \Gz,,JXxz+J02
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!0,,NGFz2� D�� D0-+N� ]�D�C� 3 $J+K0GN� D��
w��uo \Kz2LN PN+Nx+J02 M0- */Pz+J2L FNPJ*F
,xzGN Fz/, *,J2L Gz,N- zG+JFN+-�� � #KN B2+N-�
2z+J02zG ^-xKJ)N, 0M +KN 'K0+0L-zFFN+-�� %N�
F0+N $N2,J2L z2P $/z+JzG B2M0-Fz+J02 $xJN2xN,
vt �]v�o w�r�w�w�

 zL2N-�  �� "GG-JxK� ^�� [*xJx� !�� >NG�N-�
#� 3 $+*P2JxHz� =�� w��so Dz*,,Jz2 [Nx0F�
/0,J+J02 z2P xzGJy-z+J02 0M z 20)NG ,FzGG�M00+�
/-J2+ M*GG�(z)NM0-F PJLJ+J,J2L zJ-y0-2N Gz,N-
,xz22N-� � B$'%$ A0*-2zG 0M 'K0+0L-zFFN+-�
3 %NF0+N $N2,J2L s� �w�o ������w�

 zL2N-�  �� "GG-JxK� ^�� >NG�N-� #�� ]-JN,N�
\� 3 @-z*,� @�� w��uo E-0F ,J2LGN�/*G,N +0
M*GG�(z)NM0-F zJ-y0-2N Gz,N- ,xz22N-,o '0+N2�
+JzG z2P /-zx+JxzG xKzGGN2LN,� � #KN B2+N-�
2z+J02zG ^-xKJ)N, 0M +KN 'K0+0L-zFFN+-�� %N�
F0+N $N2,J2L z2P $/z+JzG B2M0-Fz+J02 $xJN2xN,
vt �]v�o w���w�s�

�*� D� 3 �Kz2L� ��� �ppso Z/J/0Gz- DN0FN+-�
J2 ,+N-N0� F0+J02 z2P 0yINx+ -Nx0L2J+J02� �
@G*(N- ^xzPNFJx '*yGJ,KN-,� ]0,+02� "$^�
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^PP-N,,N, 0M +KN ^*+K0-,o

\GN6 FN2+ >zGGN+ z2P[-� E-N6 PN-Jx ]-N+z-� ?zy0-z�
+0J-N>^#B$� B2,+J+*+ DN6 0L-z/KJ.*N =z+J02zG� w�
u z)� 'z,+N*-� E�pu�st $zJ2+�>z2PN6 \NPN�� #NG�o
hvv���uv�pq�q���� h rt ss� Ez�o hvv���uv�pq�
qt�q�� N�FzJGo xGNFN2+�FzGGN+ OM-NPN-Jx�y-N+z-�
JL2�M-

'-0M� [-��B2L� "(N $0N-LNG� B2,+J+*+ M�- 'K0+0�
L-zFFN+-JN *2P DN0B2M0-Fz+J02 �B'B�� ?NJy2J�
"2J)N-,J+�+ Cz220)N-� =JN2y*-LN- $+-z�N ��
[�v��sr Cz220)N-� #NG�o hup�t���rsw�wpq��
Ez�o hup�t���rsw�wuqv� N�FzJGo ,0N-LNG�J/J�*2J�
Kz220)N-�PN

>z2*,H-J/+ NJ2LN-NJxK+o ^/-JG w��q
^2LN20FFN2o A*2J w��q
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XJ2 2N*N, >0PNGG M�- NJ2N ,/NH+-wGN X2+FJ,uK*2L 0K2N
LN2w*N X2PFNFvN-,/NH+-N2

>\##CB\$ $ZC%\>>� Cw220)N- *2P ��-�v*-Lk
#<[B\$ ?\=Y>\==� ��-�v*-Lk
'X#X% ?<C>\== 3 ZC%B$#B\= CXB'@X� Cw220)N-

@N�(0-P,o GJ2Nz-N ,/NH+-zGN Z2+FJ,xK*2L� ?w�=0-F�$xK�+�*2L� *2LN2z*N Z2PFNFyN-

$*FFz-�o ^ =N( >0PNG M0- z $/Nx+-zG >J�+*-N
^2zG�,J,  J+K0*+ ^xx*-z+N Z2PFNFyN- $/Nx+-z�
#KJ, /z/N- PN,x-JyN, z 2N(FN+K0P M0- GJ2Nz- ,/Nx�
+-zG FJ�+*-N z2zG�,J,� Z2PFNFyN- ,/Nx+-z z-N
02G� *,NP z, J2J+JzG )zG*N, J2 z GNz,+ ,.*z-N, zP�
I*,+FN2+ zxx0-PJ2L +0 z Dz*��>z-H0) F0PNG�
#KN 0y,N-)z+J02, 0M +KN zPI*,+FN2+ z-N +KN
,/Nx+-z 0M /J�NG, J2 z /-N�PNX2NP 2NJLKy0*-K00P�
+KN JF/0-+z2+ -N,*G+ z-N JF/-0)NP N2PFNFyN-
,/Nx+-z� B2 z ,*y,N.*N2+ ,+N/ +KN N2PFNFyN- /N-�
xN2+zLN, /N- /J�NG z-N PN-J)NP *,J2L +KN >Z$>^
z//-0zxK�",J2L z GN)NG �]^$#Z%,z+NGGJ+N JFzLN
0M ]*-HJ2z Ez,0 +KN zxx*-zx� 0M +KN 2N( F0PNG
J, x0F/z-NP +0 +Kz+ 0M z ,+z2Pz-P *2FJ�J2L z/�
/-0zxK� #KN 2N( F0PNG /-NPJx+, )NLN+z+J02 x0F�
/02N2+, x02,JPN-zyG� F0-N zxx*-z+N�

�*,zFFN2Mz,,*2Lo [JN,N- ^-+JHNG yN,xK-NJy+ NJ�
2N2 2N*N2 ^2,z+� �*- GJ2Nz-N2 ,/NH+-zGN2 Z2+FJ�
,xK*2L� [zyNJ (N-PN2 Z2PFNFyN-,/NH+-N2 GNPJL�
GJxK zG, =�KN-*2L,(N-+N M�- NJ2N ?w�=0-F�$xK�+�
�*2L 2zxK Dz*��>z-H0) )N-(N2PN+� ]N0yzxK�
+*2LN2 PN- ^*,LGNJxK*2L ,J2P zGGN $/NH+-N2 NJ2N-
PNX2JN-+N2 =zxKyz-,xKzM+ z2 'J�NG2n Pz, (N,N2+�
GJxKN Z-LNy2J, ,J2P )N-yN,,N-+N Z2PFNFyN-,/NH+�
-N2� [JN ^2+NJGN PN- NJ2�NG2N2 Z2PFNFyN- /-0 'J�
�NG (N-PN2 J2 NJ2NF 2zxKM0GLN2PN2 $xK-J++ FJ+
CJGMN PN, >Z$>^�^2,z+�N, yN,+JFF+� ^*M ]z,J,
NJ2N, ?N)NG �]�^$#Z%�$z+NGGJ+N2Pz+N2,z+�N, z*,
]*-HJ2z Ez,0 (J-P PJN DN2z*JLHNJ+ PJN,N, >0�
PNGG, NJ2NF KN-H�FFGJxKN2 Z2+FJ,xK*2L,z2,z+�
LNLN2�yN-LN,+NGG+� [z, Z-LNy2J, PN, 2N*N2 ^2,z+�
�N, �NJL+ NJ2N �* PNF !N-LGNJxK,)N-MzK-N2 PN*+GJxK
)N-yN,,N-+N ^y,xK�+�*2L PN- !NLN+z+J02,z2+NJGN
J2 $z)z22N2��H0,�,+NFN2�

� XJ2GNJ+*2L

[z, @GJFz *2P PzFJ+ NJ2KN-LNKN2P PJN ^-�
+N2)JNGMzG+ )JNGN- �H0,�,+NFN J,+ (NLN2 N��
/z2PJN-N2PN- FN2,xKGJxKN- ^H+J)J+�+N2 (JN
]N(J-+,xKzM+*2L (NG+(NJ+ !N-�2PN-*2L,�
/-0�N,,N2 z*,LN,N+�+ ��� ]� =zLN2P-z
w����� ]N,02PN-, J2 %NLJ02N2FJ+ ,+NJLN2PN-
]N)�GHN-*2L (*-PN J2 PN2 GN+�+N2 AzK-N2
NJ2N ,JxK (z2PNG2PN ?z2P0yN-V�xKN yN�
0yzxK+N+� [N-  z2PNG LNK+ FJ+ NJ2N- )N-�
,+�-H+N2 ^yK0G�*2L NJ2KN-� (z, (JNPN-*F
�* NJ2N- ]N,xKGN*2JL*2L PN- ]0PN2N-0,J02
M�K-N2 Hz22� [JN E0GLN ,J2P !N-�2PN-*2LN2
)02 $+-zKG*2L,Kz*,KzG+ *2P D-*2P(z,,N-�
,/JNLNG yJ, KJ2 �* [N,N-+JXHz+J02 *2P -NLJ0�
2zGN- @GJFz�2PN-*2L� ]N,02PN-, K0xK J,+

PJN ^2M�GGJLHNJ+ z*M "F(NG+)N-�2PN-*2LN2
J2  N,+zM-JHz� Pz PJN 2z+�-GJxKN2 %N,,0*-�
xN2 J2 PJN,NF FNJ,+ ,NFJ�z-JPN2 %z*F GJFJ�
+JN-+ ,J2P *2P NJ2N ,+NJLN2PN ]N)�GHN-*2L �*
PN-N2 Z-,xK�/M*2L yNJ+-�L+�
[z, )0F ]*2PN,FJ2J,+N-J*F M�- ]JGP*2L

*2P E0-,xK*2L �]>]E� LNM�-PN-+N '-0INH+
]B<#^ �]J0PJ)N-,J+� >02J+0-J2L #-z2,Nx+
^2zG�,J,� yN,xK�M+JL+ ,JxK FJ+ PN2 '-0yGN�
FN2PN-^y2zKFN )02]J0PJ)N-,J+�+ *2P PN,
!N-G*,+N, )02 2z+�-GJxKN2 %0K,+0dN2� B2,�
yN,02PN-N PN- z*M ,NGNH+J)N- ^yK0G�*2L yN�
-*KN2PN !N-G*,+ z2 2z+�-GJxKN2 %N,,0*-xN2
,0(JN PJN -�*FGJxKN *2P �NJ+GJxKN !N-�2PN�
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xKN2PNxHN2P NdNH+J) � J2,yN,02PN-N P*-xK
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,xK�+�*2L )02 Z2PFNFyN-,/NH+-N2 FJ++NG,
2JxK+GJ2Nz-N- ,/NH+-zGN- Z2+FJ,xK*2L� [JN,N
(J-P Pz22 z2Kz2P NJ2N, "2+N-,*xK*2L,LN�
yJN+N, J2 ]*-HJ2z Ez,0 � N,+zM-JHz� FJ+ NJ�
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Pz,, NJ2 'J�NG,/NH+-*F JF >N-HFzG,-z*F
J2 NJ2NF"2+N--z*F GJNL+� (NGxKN, P*-xK PJN
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FNFyN- z*MLN,/z22+ (J-P� Z2PFNFyN- ,J2P
PzyNJ PNX2JN-+ zG, PJN -NJ2N2 ]N,+z2P+NJGN
NJ2N, <yN-V�xKN2+�/N,� ~yN-+-zLN2 J2 PN2
>N-HFzG,-z*FyJGPN2 ,JN NJ2N H02)N�NC�G�
GN *F PJN '*2H+(0GHN PN, ]JGPN,� 'J�NG� (NG�
xKN yNJ,/JNG,(NJ,N z*, P-NJ Z2PFNFyN-2 yN�
,+NKN2� GJNLN2 PzFJ+ z*M NJ2N- ZyN2N� PN-N2
'z-zFN+N- )02PN2Z2PFNFyN-,/NH+-N2zy�
K�2LN2� BK-N LN2z*N '0,J+J02 z*M PN- ZyN2N
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�NG2N2 Z2PFNFyN- JF 'J�NG zy� BF $+z2�
Pz-PMzGG PN- GJ2Nz-N2 ,/NH+-zGN2 Z2+FJ�
,xK*2L ,J2P PJN $/NH+-N2 zGGN- Z2PFNFyN-
yNHz22+� ,0 Pz,, 2*- PJN NJ2�NG2N2 $*y/J�NG�
z2+NJGN J2 NJ2NF/J�NGyz,JN-+N2!N-MzK-N2 yN�
,+JFF+ (N-PN2 F�,,N2 �,JNKN ^yy� �� KJN-
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xKN2z2+NJGN PN- Z2PFNFyN- J� (�K-N2P )J PJN
!N-yN,,N-*2LN2 PN- yN0yzxK+N+N2 D-z*(N-�
+N GI JF @z2zG I Pz-,+NGGN2� ^G, (NJ+N-N >0�
PNGGLGNJxK*2L ,0GG+N NJ2N ]NPJ2L*2L,LGNJ�
xK*2L �M0-F*GJN-yz- z*xK zG, K0xK LN(JxK�
+N+N ',N*P0yN0yzxK+*2L� z*MLN,+NGG+ (N-�
PN2� FJ+ PN- PJN $*FFN zGGN- Z2PFNFyN-�
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[JN �*,�+�GJxKN ]NPJ2L*2L� Pz,, INPN- NJ2�
�NG2N Z2PFNFyN-z2+NJG L-��N- 0PN- LGNJxK
� ,0(JN HGNJ2N- 0PN- LGNJxK � ,NJ2 F*,,� J,+
J2 PN2 $+z2Pz-PF0PNGGN2PN- GJ2Nz-N2 ,/NH+�
-zGN2 Z2+FJ,xK*2L 2JxK+ )0-LN,NKN2� Pz PJN
]NKz2PG*2L )02 "2LGNJxK*2LN2 J2 ^*,LGNJ�
xK*2L,/-0yGNFN2 -NGz+J) H0F/GN� J,+ ��� ]�
@0xK3 CNJ/HN w��s�� B2 PN- E0GLN yN,+NK+
PJN>�LGJxKHNJ+� Pz,, P*-xK $�,+NF-z*,xKN2
Z2PFNFyN-z2+NJGN )02 *2+N- � 0PN- �yN-
���; N-FJ++NG+ (N-PN2�
"F Pz, GJ2Nz-N DGNJxK*2L,,�,+NF, NJ2�

PN*+JL G�,N2 �* H�22N2� F*,, Pz, 'J�NG�
,/NH+-*F(JN N-(�K2+ z*, FJ2PN,+N2, NyN2�
,0 )JNGN2 @z2�GN2 yN,+NKN2 (JN Z2PFNFyN-
J2 PNF 'J�NG LN,*xK+ (N-PN2� ]NJ PN- !N-�
(N2P*2L )02 F*G+J,/NH+-zGN2 $z+NGGJ+N2Pz�
+N2 yN,+NK+ PN- H0F/GN++N [z+N2,z+� zyN-
20-FzGN-(NJ,N z*, FNK- Z2PFNFyN-2 zG,
@z2�GN )N-M�Lyz- ,J2P� =0-FzGN-(NJ,N (N-�
PN2 yNJ PN- ,/NH+-zGN2 Z2+FJ,xK*2L FJ++NG,
$>^ -NGz+J) (N2JLN� L-0y PNX2JN-+N Z2P�

FNFyN-,/NH+-N2 zG, ZJ2Lz2L,/z-zFN+N- LN�
(�KG+� (z, �* NJ2NF DN2z*JLHNJ+,)N-G*,+ J2
PN- ^2+NJG,,xK�+�*2L M�K-+ �#KN,NJ-z N+ zG�
w��w�� [JN,N- ZdNH+ (J-P P*-xK !N-(N2�
P*2L NJ2N, (NJ+N-M�K-N2PN2>0PNGG, � >*G�
+J/GN Z2PFNFyN- $/Nx+-zG >J�+*-N ^2zG�,J,
�>Z$>^� � *FLz2LN2� [zyNJ (N-PN2 z*,
NJ2N- ]JyGJ0+KNH )02 yNGJNyJL )JNGN2 Z2P�
FNFyN-,/NH+-N2 @0FyJ2z+J02N2 LNyJGPN+
*2P PJN,N JF Z2+FJ,xK*2L,F0PNGG zG, LNLN�
yN2 z2LN,NKN2 ��� ]� <HJ2 N+ zG� �ppp�� [JN
z*, PN-~yN-yN,+JFF*2L -N,*G+JN-N2PN2%N�
,JP*N2 PN- NJ2�NG2N2 @0FyJ2z+J02N2 (N-�
PN2 z2,xKGJN�N2P FJ+NJ2z2PN- )N-LGJxKN2�
(0yNJ Pz, >0PNGG FJ+ PNF HGNJ2,+N2 %N,J�
P*N2)NH+0- Pz, N2+,/-NxKN2PN 'J�NG zF yN,�
+N2 yN,xK-NJy+� >J+ PJN,N- >N+K0PN J,+ N,
F�LGJxK� Pz,, J2 NJ2NF ]JGP FNK- Z2PFNF�
yN- F0PNGGJN-+ (N-PN2 H�22N2 zG, @z2�GN
�*- !N-M�L*2L ,+NKN2� ,0Gz2LN PJN ]NL-N2�
�*2L M�- PJN Fz�JFzGN ^2�zKG Z2PFNFyN-
J2 NJ2NF NJ2�NG2N2 'J�NG NJ2LNKzG+N2 (J-P�
$0 yN,+NK+ FJ+ CJGMN PN, >Z$>^�^2,z+�N,
PJN >�LGJxKHNJ+� z*, NJ2NF FNK-Hz2zGJLN2
$z+NGGJ+N2yJGP J2 NJ2NF 'J�NG �� ]� PJN Z2P�
FNFyN- 2zxH+N- ]0PN2�  z,,N- *2P L-�2N
!NLN+z+J02 �* X2PN2� (�K-N2P J2 NJ2NF
�(NJ+N2 'J�NG )N-y-z22+N EG�xKN� +-0xHN2N
!NLN+z+J02 *2P 2zxH+N- ]0PN2 PN+NH+JN-+
(N-PN2 H�22N2�[z2NyN2(N-PN2 K�*XL z*M
PN- D-*2PGzLN �*,�+�GJxKN2  J,,N2, �yN-
PJN $�N2N !0-�yN-GNL*2LN2 LN+-0dN2� (NG�
xKN Z2PFNFyN- �(J2LN2P J2 NJ2NF 'J�NG
)0-H0FFN2 F�,,N2� [zFJ+ H�22N2 F�LGJ�
xKN Z2PFNFyN-H0FyJ2z+J02N2 NJ2LNL-N2�+
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+KNHN2 *2P �x� ^yGNJ+*2L z*, PNF �* yNz-�
yNJ+N2PN2 ]JGP� ^GGN-PJ2L, (N-PN2 yNJ J2�,J�
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HN2 yN�JNKN2 ,JxK Kz*/+,�xKGJxK z*M Z2P�
FNFyN- z*, FJ++GN-N2 yJ, K0KN2 LN0L-z/KJ�
,xKN2 ]-NJ+N2L-zPN2� [JN FNJ,+N2 'Vz2�N2�
,/N�JN, J2 PN2 ,NFJ�z-JPN2 $z)z22N2LNyJN�
+N2 ^M-JHz, (NJ,N2 zyN- (NLN2 PN,  z,,N-�
,+-N,,N, yN,02PN-, *F PJN  NGGN2G�2LN PN-
-NP NPLN �xz� sr��q�� 2F� NJ2 ,JL2JXHz2+
)N-�2PN-+N, $/NH+-*F z*M �^,2N- 3 CNJ�
PNy-NxK+ w��w� ?0)NG0xH 3 %0yJ2,02
w��w��  NJ+N-KJ2 yN-�xH,JxK+JLN2 ,/NH+-zGN
]JyGJ0+KNHN2 2JxK+ PJN !N-�2PN-*2L PN-
Z2PFNFyN-,/NH+-N2 P*-xK z+F0,/K�-J,xKN
$+�-*2LN2� (z, �* NJ2N- (NJ+N-N2 "2,JxKN-�
KNJ+ M�K-N2 Hz22� �*- Z�+-zH+J02 PN- $/NH+�
-N2 z*, PNF ]JGP ,NGyN- LJy+ N, FNK-N-N
>�LGJxKHNJ+N2� ]NJF !N-MzK-N2 PN, 'J�NG
'*-J+� B2PN� �''B� (N-PN2 JF >N-HFzG,�
-z*F J2 NJ2NF �*MzGG,yz,JN-+N2 !N-MzK-N2
NJ2N !JNG�zKG )02!NH+0-N2 LNyJGPN+ �>Jx-0�
BFzLN, w��r�� [JN '*2H+(0GHN (J-P z*M PJN
P*-xK PJN !NH+0-N2 )N-Gz*MN2PN2 DN-zPN2
/-0IJ�JN-+� E�- INPN DN-zPN (N-PN2 $/NH+�
-N2� PN-N2 '-0INH+J02N2 J2 PN- =�KN PN-
D-N2�N2 PN, ,JxK N-LNyN2PN2 B2+N-)zGG, GJN�
LN2� zG, @z2PJPz+N2 M�- Z2PFNFyN- yN�
+-zxK+N+� ^*M PJN,NF NLN FNK-FzG, PN+NH�
+JN-+N 'J�NG H�22N2 zG, ,/NH+-zG -NJ2 z2LN,N�
KN2 (N-PN2� B2 ,NFJz-JPN2 DNyJN+N2 H0F�
FN2 -NJ2N 'J�NG FJ+ /K0+0,�2+KN,N�zH+J)N-
!NLN+z+J02 zGGN-PJ2L, 2*- ,NG+N2 )0-� ,0 Pz,,

PJN,N- ^2,z+� M�- *2,N-N ^*MLzyN *2LNNJL�
2N+ N-,xKNJ2+ �'NPPGN 3 $FJ+K w��t�� ]NJ
NJ2N- z2PN-N2 >�LGJxKHNJ+ �*- ]N,+JFF*2L
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-J)NP M-0F +KN N�J,+J2L Pz+zyz,N� J� N� LN0�
FN+-JN, z2P z++-Jy*+N, z, (NGG z, +0/0G0LJxzG
J2M0-Fz+J02 0M +KN LJ)N2 -0zP 2N+(0-H� ^P�
PJ+J02zGG�� x02+N�+ J2M0-Fz+J02 zy0*+ G0xzG
yzxHL-0*2P 0yINx+, J, *,NP +0 PNX2N z2
zPz/+J)N -0zP F0PNG M0- *-yz2 z2P -*-zG
z-Nz,� #KN z*+0Fz+Jx z2zG�,J, J, -NzGJ�NP *,�
J2L ,+N-N0 x0G0- zN-JzG JFzLN, x0FyJ2NP(J+K
[$> J2M0-Fz+J02� #KN -0zP F0PNG J, yz,NP
02 L-z� )zG*N L-zPJN2+, y*+ *,N, zG,0 z,/Nx+,
0M z-Nz xGz,,JXxz+J02 +0 x02,JPN- ,KzP0(
z2P 0xxG*,J02 y� x02+N�+ 0yINx+,�
#KN J'@^�&$/-0INx+ PNzG,(J+K +KN z*�

+0Fz+Jx .*zGJ+� x02+-0G 0M +KN DN-Fz2
z*+K0-J+z+J)N +0/0L-z/KJx -NMN-N2xN Pz+z ,N+
^#@B$�[?> z2P +KN >D\' �>*G+J2z�
+J02zG DN0,/z+JzG \0/-0P*x+J02 '-0L-zF�
Pz+z,N+ *,J2L zN-JzG 0- ,z+NGGJ+N JFzLN-�
�DN-HN N+ zG� w��u�� E0GG0(J2L +KN ,zFN
FzJ2 ,+-z+NL� z, �@Gz2L �ppq�� 02G� -0zP
MNz+*-N, (J+K KJLK N)JPN2xN M0- x0--Nx+2N,,
z-N /-0xN,,NP z*+0Fz+JxzGG�� #KN *,NP -0zP
F0PNG J, FzJ2G� L-zPJN2+ yz,NP z2P J,
zPz/+NP y� *,N 0M /-J0- H20(GNPLN M-0F +KN
Pz+zyz,N ,JFJGz- +0 �Kz2L �w��u��  J'@^�
&$ zGG0(, M0- z ,/NNP*/ 0M zy0*+ z Mzx+0-
0M v z, x0F/z-NP +0 Fz2*zG .*zGJ+� x02+-0G
�]*,xK N+ zG� w��u�� >0-N -NxN2+ (0-H J2
+KJ, /-0INx+ PNzG, (J+K z2zG��J2L KJ,+0L-zF,
0M -0zP /-0XGN, +0 JF/-0)N +KN /N-M0-Fz2xN
��JNF, N+ zG� w��r��
#KN *,N 0M zx+J)N x02+0*- F0PNG, N� L�

�D-�2� ?J �ppr� ,NNF, zG,0 +0 yN z//GJxzyGN

M0- +KJ, +z,H� $2zHN, z-N PNM0-FzyGN 0yINx+,
z2P +K*, xz2 zPz/+ 2z+*-zGG� +0 -0zP MNz�
+*-N, J2 JFzLN ,/zxN� B2 LN2N-zG� K0(N)N-�
,2zHN, ,*dN- M-0F +KN 2NNP M0- z L00P J2�
J+JzGJ�z+J02 z2P +K*, -N.*J-N z -NGz+J)NG� KJLK
2*FyN- 0M ,NNP /0J2+,� ]*+N2*+K �w��r�
w��q� ,K0(NP +Kz+ +KN 2N+(0-H +0/0G0L� xz2
yN *,NP J2,+NzP 0M zxx*-z+N ,NNP /0J2+, z2P
xz2 0)N-x0FN Fz2� GJFJ+z+J02, 0M +-zPJ�
+J02zG ,2zHN,� ^ /-NxJ,J02 JF/-0)NFN2+ 0M
+KN Az/z2N,N �owt ��� )Nx+0- Pz+z *,J2L
,2zHN, (z, zG-NzP� J2)N,+JLz+NP �"N+zHJ N+
zG� w��s�� #KN zGL0-J+KF zxKJN)N, L00P /N-�
M0-Fz2xN J2 ,*y*-yz2 z2P -*-zG z-Nz,� y*+
J+ J, -z+KN- ,G0( z2P 2NNP, KJLK�-N,0G*+J02
zN-JzG JFzLN-� (KJxK J, )N-� x0,+G��

s Yw+w $0*-uN,

s�� Aw/w2N,N =#B$�\?<$ '%B$>

^, FN2+J02NP zy0)N +KN -0zP Pz+z 0M +KN
=#B$ Kz)N z /0,J+J02zG zxx*-zx� 0M �w�tF�
B2 xz,N 0M xz-+0L-z/KJx LN2N-zGJ�z+J02� +KN
/0,J+J02zG zxx*-zx� xz2 PNL-zPN P0(2 +0
wtF� ^2 JF/0-+z2+ /-0/N-+� 0M +KN =#B$
-0zP MNz+*-N, J, +Kz+ F0,+ 0M +KNF z-N
,+-zJLK+� EJL� � ,K0(, +KN 2*FyN- 0M /0G��
L02 /0J2+, M0- NzxK -0zP MNz+*-N J2 0*- +N,+
,J+N� ^, xz2 yN ,NN2� 2Nz-G� t�; 0M +KN -0zP
MNz+*-N, z-N -N/-N,N2+NP (J+K 02G� +(0
/0J2+,� E-0F N�/N-JN2xN (N H20( +Kz+ +KJ,
J, z x02,N.*N2xN 0M +KN Mzx+ +Kz+ zG,0 +KN
zx+*zG -0zP, J2 0yINx+ ,/zxN J2 z +�/JxzG Az�
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EJL� tl #�/JuwG PJMMN-N2uN, 0M \?<$ '%B$>
JFwLN-� w2P =#B$ -0wP MNw+*-N, �GJLK+ vG*N��

/z2N,N -*-zG z-Nz z-N F0,+G� ,+-zJLK+� z2P
20+ z -N,*G+ 0M ,JF/GJXxz+J02 z, /z-+ 0M +KN
xz-+0L-z/KJx LN2N-zGJ�z+J02�

EJL� w ,K0(, z2 ^?<$ '%B$> JFzLN
,*/N-JF/0,NP (J+K =#B$ -0zP MNz+*-N,�
^?<$ '%B$> J, z w�tF -N,0G*+J02 /z2�
xK-0Fz+Jx ,N2,0- (J+K z L-0*2P x0)N-zLN 0M
vt � vt HFw� ^2 0-+K0�-Nx+JXNP JFzLN J, *,NP
J2 0*- ,+*P�� #KN K0-J�02+zG /0,J+J02zG zx�
x*-zx� 0M +KN LN0-NMN-N2xNP JFzLN, J, ,zJP
+0 yN z-0*2P w�tF �>J�*+z N+ zG� w��r��
\GNz- PJdN-N2xN, J2 LN0FN+-� P*N +0 MNz+*-N
PJ,/GzxNFN2+ xz2 yN 0y,N-)NP J2 EJL� w�

s�t DN-Fw2 \#@B$�B@<=<$

#0 xKNxH +KN +-z2,MN-zyJGJ+� 0M +KN PN)NG0/NP
FN+K0P 02 +KN 02N Kz2P z2P +0 LzJ2 z2 zP�
PJ+J02zG 0/+J02 +0 N)zG*z+N 02 +KN 0+KN-
Kz2P� z ,Nx02P ,N+ 0M Pz+z ,0*-xN, (z, x02�
,JPN-NP J2 0*- (0-H� #KJ, ,N+ x02,J,+, 0M
B@<=<$ 0-+K0�-Nx+JXNP JFzLN, z2P z -0zP
Pz+zyz,N� (KJxK J, PN-J)NP M-0F +KN [JLJ+zG
?z2P,xz/N >0PNG �[?>� 0M +KN DN-Fz2
^*+K0-z+J)N #0/0L-z/KJx \z-+0L-z/KJx B2�
M0-Fz+J02 $�,+NF �^#@B$�� #KN FzJ2 PJM�
MN-N2xN +0 +KN X-,+ ,N+ �=#B$ z2P ^?<$
'%B$>� J, +Kz+ ^#@B$ [?> -0zP MNz+*-N,
Kz)N z LN0FN+-Jx zxx*-zx� 0M vF z2P Kz)N
20+ yNN2 ,*yINx+ +0 xz-+0L-z/KJx LN2N-zGJ�z�
+J02� \02,N.*N2+G�� +KN-N J, 20 PJ-Nx+ PN�
Fz2P M0- PN+Nx+J2L z ,KJM+ 0M ^#@B$ [?>
-0zP MNz+*-N,� C0(N)N-� +KN .*zGJ+� 0M +KN
/-0/0,NP zGL0-J+KF xz2 yN FNz,*-NP� yN�
xz*,N (N xz2 *+JGJ�N +KN )zGJPz+NP Pz+zyz,N
J2M0-Fz+J02 M0- N�+N-2zG N)zG*z+J02� #KJ,
,Nx02P Pz+z,N+ J, zG,0 zJFNP z+ J2)N,+JLz+J2L

+KN z//GJxzyJGJ+� 0M +KN /-0/0,NP FN+K0P +0
JFzLN, 0M z KJLKN- -N,0G*+J02�
#KN z)zJGzyGN B@<=<$ ,xN2N, x02,J,+ 0M

02N /z2xK-0Fz+Jx z2P M0*- ,/Nx+-zG yz2P,�
E0- 0*- J2)N,+JLz+J02� /z2�,Kz-/N2NP JF�
zLN, (J+K z L-0*2P -N,0G*+J02 0M �F (N-N
*,NP� #KN JFzLN-� x02+zJ2, +K-NN PJdN-N2+
DN-Fz2 -NLJ02, xzGGNP CJGPN,KNJF�  NJ+N-�
,+zP+ z2P "GF� #KN JFzLN, ,K0( PJ,,JFJG�
z-J+JN, J2 ,Nz,02zG Pz+N z2P +N--zJ2 +�/N�

r >N+K0P,

r�� >0PNG $NGNu+J02

#KN-N z-N +(0 FzJ2 PNxJ,J02, +0 yN +zHN2
J2 0-PN- +0 ,0G)N +KN ,+z+NP /-0yGNFo �z� z
F0PNG M0- xz-+0L-z/KJx LN2N-zGJ�z+J02 0M +KN
-0zP MNz+*-N, z2P �y� z F0PNG M0- -0zP, +0
yN N�+-zx+NP M-0F JFzLN, F*,+ yN ,NGNx+NP�
]0+K F0PNG, xz2 zG,0 yN x0FyJ2NP� N� L� J2
z ,2zHN,�yz,NP z//-0zxK� ^G+K0*LK ,2zHN,
Kz)N z 2*FyN- 0M z++-zx+J)N /-0/N-+JN, �,NN
zy0)N�� +KN� (N-N I*PLNP +0 yN +00 x0F/GJ�
xz+NP z2P +00 ,G0( M0- 0*- zJF,� z2P +KN
Mzx+ +Kz+ ,2zHN, xz2 PNM0-F P*-J2L /-0xN,,�
J2L (z, +K0*LK 20+ +0 yN 2NxN,,z-� J2 -*-zG
Az/z2�
<y,N-)J2L +KN Mzx+ +Kz+ F0,+ -0zP, 0M J2�

+N-N,+ z-N ,+-zJLK+� (N *,N z ,KJM+ /N-/N2PJx*�
Gz- +0 +KN -0zP PJ-Nx+J02 +0 F0PNG xz-�
+0L-z/KJx LN2N-zGJ�z+J02� #KJ,F0PNG J, G0xzG
z2P )N-� ,JF/GN� (KJxK FzHN, J+ z++-zx+J)N
M-0F z /-zx+JxzG /0J2+ 0M )JN(� B2 ,0FN
xz,N,� K0(N)N-� J+ (JGG 20+ yN ,*dJxJN2+G� PN�
+zJGNP� z2P +KN +0/0G0L� z+ 20PN, (JGG J2 LN2�
N-zG yN PN,+-0�NP� z, PJdN-N2+ NPLN, (JGG yN
,KJM+NP J2 PJdN-N2+ PJ-Nx+J02,� $J2xN -0zP
+0/0G0L� J, 02N 0M +KN FzI0- /0J2+, +0 yN
/-N,N-)NP� z /0,+�/-0xN,,J2L ,+N/ (z, PN�
,JL2NPo +KN 02N�PJFN2,J02zG ,KJM+, 0M zGG
NPLN, J2xJPN2+ +0 z 20PN z-N x02,JPN-NP +0
PN-J)N +KN X2zG +(0�PJFN2,J02zG 20PN ,KJM+�
#KN ,KJM+NP 20PN, z-N +KN2 +0/0G0LJxzGG�
x022Nx+NP J2 +KN ,zFN (z� z, yNM0-N�  KJGN
+KN-N Fz� yN N�+-NFN xz,N, (N-N NPLN, ,+z-+
x-0,,J2L NzxK 0+KN- P*N +0 N--02N0*,G� Gz-LN
,KJM+,� J2 F0,+ xz,N, +KN +0/0G0L� P0N, 20+
xKz2LN� (KN2 z//G�J2L +KN PN,x-JyNP
FN+K0P�
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#KN ,Nx02P J,,*N J, +KN N�+-zx+J02 0M -0zP
MNz+*-N, M-0F +KN JFzLN� ^, (z, PJ,x*,,NP
J2 ,Nx+J02 w z 2*FyN- 0M z//-0zxKN, Kz)N
yNN2 ,*LLN,+NP M0- +KJ, +z,H� Fz2� 0M +KNF
*,N /-J0- Pz+zyz,N H20(GNPLN �+KN -0zP MNz�
+*-N /0,J+J02� PJ-Nx+J02� GN2L+K� (JP+K N+x��
z2P x02,JPN- +KN -0zP +0 yN z GJ2N�  KJGN
(N zG,0 *,N +KN J2M0-Fz+J02 M-0F +KN
Pz+zyz,N� (N ,*LLN,+ z2 zG+N-2z+J)N FN+K0P
z2P F0PNG M0- -0zP MNz+*-N N�+-zx+J02�  N
G00H z+ PJdN-N2+ L-z� )zG*N /-0XGN, /z-zGGNG
+0 +KN Pz+zyz,N -0zP MNz+*-N J2 z y*dN- 0M
z xN-+zJ2 (JP+K� +KJ, (JP+K yNJ2L -NGz+NP +0
+KN LN0FN+-Jx zxx*-zx� 0M +KN Pz+zyz,N z2P
+KN zF0*2+ 0M /0+N2+JzG xz-+0L-z/KJx LN2N�
-zGJ�z+J02� DJ)N2 z2 z//-0/-Jz+N PJ,+z2xN
yN+(NN2 +KN /-0XGN, 02N 0M +KNF PN,x-JyN,
+KN -0zP� (KJGN +KN 0+KN-, GJN +0 +KN GNM+ z2P
+0 +KN -JLK+ 0M +KN -0zP z2P x02+zJ2 L-z�
)zG*N, 0M +KN -0zP 2NJLKy0-K00P� <*- +z,H
+KN2 J, +0 ,NGNx+ +KN /-0XGN yNG02LJ2L +0 +KN
-0zPn +KN /-0yGNF xz2 yN ,0G)NP y� xGz,,JM��
J2L zGG /-0XGN, J2+0 +KN +(0 xGz,,N, -0zP z2P
202�-0zP�
B2 +KJ, (z� (N +*-2 +KN MNz+*-N N�+-zx+J02

J2+0 z xGz,,JXxz+J02 /-0yGNF z2P zM+N- PNX2�
J2L z2 z//-0/-Jz+N MNz+*-N ,/zxN (N xz2 +K*,
*,N xGz,,JXxz+J02 zGL0-J+KF, 0M -NF0+N ,N2,�
J2L z2P /z++N-2 -Nx0L2J+J02�  N ,NGNx+NP +KN
,*//0-+ )Nx+0- FzxKJ2N �$!>� xGz,,JXN-� z,
J+ Kz, /-0)N2 +0 yN z )N-� ,*xxN,,M*G zGL0�
-J+KF �N� L� !z/2JH �ppq� ,NN zG,0 >zGGN+
N+ zG� w��q�� #KN 0/N2�,0*-xN $!> GJy-z-�
?B]$!> �\Kz2L3 ?J2 w���� (z, *,NP M0-
zGG x0F/*+z+J02,� B2,+NzP 0M 0*+/*++J2L +KN
GzyNG 0M +KN xGz,,� +KN $!> J, ,N+ +0 0*+/*+
+KN N,+JFz+NP x02XPN2xN +0 yNG02L +0 +KN
xGz,, �,NN  * N+ zG� w��u M0- PN+zJG,��
 KN2 G00HJ2L z+ +KN L-z� )zG*N /-0XGN (N

PNX2N z -0zP z, M0GG0(,o �z� +KN -0zP Kz, z
/-0XGN KJ,+0L-zF (KJxK J, PJ,,JFJGz- +0
+K0,N 0M zGG J+, 2NJLKy0-,� (KJGN +KN 2NJLK�
y0-J2L KJ,+0L-zF, ,Kz-N ,0FN ,JFJGz-J+�
zF02L NzxK 0+KN-� =0+N� +Kz+ (KJGN (N +K*,
-N.*J-N z xN-+zJ2 PNL-NN 0M J2+N-2zG K0F0�
LN2NJ+� 0M +KN GNM+ z2P +KN -JLK+ 2NJLKy0-�
K00P� +KN +(0 2NJLKy0-K00P, P0 20+ 2NNP
+0 yN ,JFJGz-n �y� +KN -0zP ,*-MzxN J, K0F0�
LN2N0*,� +K*, L-z� )zG*N, 0M +KN -0zP /-0XGN
z-N ,JFJGz- z2P +KN z)N-zLN xz2 yN x0PNP
(J+K z G0( N2+-0/�� ^G,0� +KN z)N-zLN J, z,�

,*FNP +0 yN PJdN-N2+ M-0F +Kz+ 0M +KN ,*-�
-0*2PJ2L,�  KJGN +KJ, PNX2J+J02 J, LN2N-zGG�
,z+J,XNP J2 -*-zG z-Nz,� J+ J, 20+ )zGJP J2 *-yz2
,xN2N,� (KN-N +KN /-0XGN KJ,+0L-zF0M z -0zP
Fz� yN -z+KN- J2K0F0LN2N0*, P*N +0 )z-J�
0*, PJ,+*-yz2xN, �)NKJxGN,� ,KzP0(, N+x���
z2P +KN 2NJLKy0-K00P, Fz� zG,0 yN J2�
K0F0LN2N0*,� N� L� P*N +0 PJdN-N2+ y*JGP�
J2L,� C0(N)N-� z, 0*- zGL0-J+KF ,K0*GP /-J�
Fz-JG� (0-H J2 -*-zG z-Nz,� +KN,N GJFJ+z+J02,
z-N GN,, -NGN)z2+ M0- 0*- (0-H�

r�t '-N�'-0uN,,J2L

^ FzI0- /-N-N.*J,J+N 0M +KN ,*LLN,+NP z/�
/-0zxK J, +Kz+ +KN Pz+zyz,N J2M0-Fz+J02 J,
*,NP +0 PNX2N +KN z//-0�JFz+N /0,J+J02 z2P
,Kz/N 0M N)N-� -0zP MNz+*-N J2 +KN JFzLN�
#KN =#B$ Pz+zyz,N x02+zJ2, z 2*FyN- 0M
,K0-+ x022Nx+NP -0zP MNz+*-N, (KJxK yNG02L
+0 02N z2P +KN ,zFN ,+-zJLK+ -0zP� B2 z X-,+
,+N/ +KN,N ,K0-+ MNz+*-N, z-N GJ2HNP yz,NP 02
+KNJ- PJ-Nx+J02� #KN -Nz,02 J, +Kz+ +KN KJ,�
+0L-zF,� (KJxK z-N LN2N-z+NP M-0F ,*xK
,K0-+ MNz+*-N,� z-N 20+ -N/-N,N2+z+J)N z2P
+K*, 20+ -NGJzyGN N20*LK�<*- N�/N-JN2xN Kz,
,K0(2 +Kz+ (N 2NNP -0zP MNz+*-N, (J+K z
GN2L+K 0M z+ GNz,+ s� /J�NG,�
B2 +KN =#B$ Pz+zyz,N (N *,NP M0- N)zG*�

z+J02� ,*xK ,K0-+ MNz+*-N, FzHN */ wq; 0M
+KN -0zP MNz+*-N, z2P z, FN2+J02NP F0,+ 0M
+KNF z-N GJ2HNP +0 G02LN- -0zP,� B2 +KN +N,+
z-Nz J2 DN-Fz2� 02G� t; 0M +KN -0zP MNz�
+*-N, z-N ,*yINx+ +0 /-N/-0xN,,J2L�

r�s %0wP YN+Nu+J02 v� CJ,+0L-wF
ZGw,,JMJuw+J02

<)N-)JN(

EJL� v ,K0(, +KN JPNz 0M KJ,+0L-zF z2zG�,J,
0M +KN /-0/0,NP zGL0-J+KF� #KN PJdN-N2+
/-0XGN, z2P +KN -NGz+NP KJ,+0L-zF, 0M z ,K0-+
/z-+ 0M z -0zP MNz+*-N xz2 yN ,NN2� +KN zx+*zG
-0zP ,K0(, z ,KJM+ 0M r�tF +0 +KN GNM+ 0M +KN
Pz+zyz,N -0zP PN/Jx+NP z+ z ,KJM+ )zG*N 0M
�� #KN FzJ2 zGL0-J+KF J, PN,x-JyNP J2 +KN
M0GG0(J2Lo

�� \-Nz+N xz2PJPz+N, M0- -0zP MNz+*-N, J2 z/�
/-0�JFz+N /0,J+J02, y� *,N 0M Pz+zyz,N
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EJL� sl BPNw *2PN-G�J2L +KN /-0/0,NP wGL0-J+KFl M0- 02N -0wP MNw+*-N �GNM+�� +KN PJMMN-N2+ /-0MJGN,
w2P +KN -N,*G+J2L L-w� )wG*N KJ,+0L-wF, w-N PN/Ju+NP� \, uw2 vN ,NN2 +KN L-NN2 KJ,+0L-wF -N/�
-N,N2+J2L +KN -0wP J, PJ,+J2u+G� PJMMN-N2+ M-0F +KN 2NJLKv0-J2L KJ,+0L-wF,� \, u0F/w-NP +0 +KN
/0,J+J02 0M +KN Pw+wvw,N -0wP w+ ,KJM+c�� +KN -0wP MNw+*-N J2 +KN JFwLN J, G0uw+NP o�qF +0 +KN GNM+�

J2M0-Fz+J02� \z2PJPz+N, z-N LN2N-z+NP J2
z y*dN- /z-zGGNG +0 +KN GJ2N x022Nx+J2L +KN
,+z-+ z2P +KN N2P /0J2+ 0M +KN Pz+zyz,N
-0zP� #KN -z2LN 0M /0,,JyGN ,KJM+, J, PN�
+N-FJ2NP zxx0-PJ2L +0 +KN zxx*-zx� ,/Nx�
JXxz+J02 0M +KN Pz+zyz,N z2P /0+N2+JzG
PJ,/GzxNFN2+, P*N +0 LN2N-zGJ�z+J02� B2
+KJ, (0-H� +KN -z2LN J, ,N+ +0 gv�F +0
v�F yNxz*,N +KN GJFJ+ 0M +KN MNz+*-N PJ,�
/GzxNFN2+ J, wtF �,NN zy0)N��  N J2�
xG*PNP z tF Fz-LJ2 02 NJ+KN- ,JPN yN�
xz*,N (N 2NNP ,0FN yzxHL-0*2P z-Nz +0
,N/z-z+N -0zP, M-0F +KN yzxHL-0*2P� #KN
,+N/ ,J�N 0M +KN ,KJM+ J, PN+N-FJ2NP x02�
,JPN-J2L +KN /-NxJ,J02 0M Pz+z ,0*-xN,� B2
0*- (0-H� +KN ,+N/ ,J�N J, w�tF 0- 02N
/J�NG� #KN-NM0-N� (N 0y+zJ2 wt xz2PJPz+N,
M0- NzxK LJ)N2 -0zP MNz+*-N�

w� \zGx*Gz+N +KN KJ,+0L-zF 0M GJ2N /J�NG, yN�
G02LJ2L +0 NzxK xz2PJPz+N /-0XGN� %0zP
(JP+K z++-Jy*+N, z-N x02,JPN-NP (KN2
z)zJGzyGN y� PNX2J2L +KN (JP+K 0M +KN -N�
LJ02 M0- (KJxK +KN KJ,+0L-zF J, xzG�
x*Gz+NP�

v� \zGx*Gz+N z MNz+*-N )Nx+0- M0- NzxK xz2�
PJPz+N /-0XGN� z, N�/GzJ2NP yNG0(� M-0F
+KN KJ,+0L-zF,�

u� [N+N-FJ2N M0- z ,FzGG 2*FyN- 0M -0zP
MNz+*-N, +KN ,KJM+, Fz2*zGG� z2P *,N +KN,N
MNz+*-N, +0 +-zJ2 +KN ,*//0-+ )Nx+0- Fz�
xKJ2N xGz,,JXN- *,NP J2 +KJ, ,+*P��

t� \Gz,,JM� zGG KJ,+0L-zF, *,J2L +KN $!>�

s� \K00,N +KN zx+*zG -0zP MNz+*-N, M-0F +KN
0*+/*+ 0M $!>�

ENw+*-N !Nu+0-

#KN MNz+*-N )Nx+0- x02,J,+, 0M z 2*FyN- 0M
MNz+*-N, (KJxK (N-N xK0,N2 +0 PJdN-N2+Jz+N
+KN -0zP M-0F +KN ,*--0*2PJ2L,� ^GG MNz+*-N,
z-N xzGx*Gz+NP M-0F +KN 20-FzGJ�NP KJ,+0�
L-zF C,�L� (KN-N , J, +KN ,KJM+ z2P L J, +KN
L-z� )zG*N� #KN x0F/02N2+, 0M +KN MNz+*-N
)Nx+0- z-No

�� 7$*F 0M ,JFJGz-J+� 0M KJ,+0L-zF, �$$C�1
yN+(NN2 02N KJ,+0L-zF , z2P zGG 0+KN- KJ,�
+0L-zF, + J2 +KN 2NJLKy0-K00P� #KN KJ,�
+0L-zF ,JFJGz-J+� J, N�/-N,,NP *,J2L +KN
]Kz++zxKz-��z PJ,+z2xN ]\ �C��Cw�
�]Kz++zxKz-��z� �puvn E*H*2zLz
�pp��o

$$C �,�f
,

�
+fg$

��g!,� +�]\ n

]\f �
L�D

9C,�L� Y C+�L� ���

(KN-N ! PN20+N, +KN[J-zx M*2x+J02� EJL� u
N�/GzJ2, +KN JPNz 0M $$C� z2 N�zF/GN J,
,K0(2 EJL� to B2 z +�/JxzG -*-zG Az/z2N,N
Gz2P,xz/N� +KN $$C ,+NN/G� PNx-Nz,N,
M-0F z-0*2P w� +0 GN,, +Kz2 �� (KN2 +KN
KJ,+0L-zFC, �L� PN,x-JyN, z -0zP MNz+*-N�

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



EJL� rl X�/Gw2w+J02 0M $$Cl KJ,+0L-wF, (J+K
Fw2� ,JFJGw- /w-+2N-, Kw)N w Gw-LN $$C (KJGN
,NGP0F KJ,+0L-wF, �,*uK w, +K0,N 0M -0wP MNw�
+*-N,� Kw)N w ,FwGG $$C�

EJL� ql \ /G0+ 0M $$C� w -0wP J, ,J+*w+NP w+ w ,KJM+
0M t�qF�

EJL� pl Z02MJPN2uN )wG*N, w, w M*2u+J02 0M ,KJM+�
B2 +KJ, N�wF/GN +KN u0F/*+NP ,KJM+ J, qF�

w� ^)N-zLN y-JLK+2N,, >�,� zG02L +KN /-0�
XGNo

> �,�f �
L �D

L Y C,�L� �w�

#KJ, MNz+*-N J, xK0,N2 P*N +0 +KN Mzx+ +Kz+
+KN z)N-zLN L-z� )zG*N 0M +KN -0zP z2P
+KN ,*--0*2PJ2L, z-N z,,*FNP +0 yN PJM�
MN-N2+� #KN z)N-zLN (z, 20-FzGJ�NP y�
PJ)JPJ2L J+ y� wts� z, +KN -zPJ0FN+-Jx -N,�
0G*+J02 0M +KN JFzLN (z, q yJ+�

v� Z2+-0/� 0M +KN KJ,+0L-zFo

Z �,�fg �
L�D

C,�L� Y G0LC,�L� �v�

#KJ, MNz+*-N J, xK0,N2 +0 J2xG*PN J2M0-Fz�
+J02 zy0*+ +KN +N�+*-N� BM +KN z-Nz J, K0�
F0LN2N0*, z, z -0zP J, z,,*FNP +0 yN�
+KN N2+-0/� (JGG yN G0(� #KN N2+-0/� (z,
20-FzGJ�NP y� PJ)JPJ2L J+ y� q �+KN Fz�J�

F*F N2+-0/� LJ)N2 +KN -zPJ0FN+-Jx -N,0�
G*+J02 0M q yJ+��

u� =0-FzGJ�NP -z2H� J� N� +KN J2PN� 0M +KN
)zG*N J2 +KN ,0-+NP GJ,+ 0M )zG*N, M0- zGG
wt xz2PJPz+N,� 0M +KN $$C�^GG -z2H )zG*N,
(N-N 20-FzGJ�NP y� PJ)JPJ2L +KN zx+*zG
-z2H y� +KN 2*FyN- 0M xz2PJPz+N /-0XGN,�

t� =0-FzGJ�NP -z2H 0M z)N-zLN L-z� )zG*N�
s� =0-FzGJ�NP -z2H 0M +KN N2+-0/��

 N zPPNP +KN 20-FzGJ�NP -z2H 0M +KN X-,+
+K-NN MNz+*-N )Nx+0- x0F/02N2+,� yNxz*,N�
zxx0-PJ2L +0 0*- N�/N-JN2xN -z2H MNz+*-N,
,JL2JXxz2+G� KNG/ J2 ,N/z-z+J2L +KN +(0
xGz,,N,�
\02,N.*N2+G�� ,J� MNz+*-N, z-N *,NP M0-

N)N-� z)zJGzyGN ,/Nx+-zG yz2P� J� N� J2 xz,N 0M
+KN '%B$> JFzLN-�� +KN,N ,J� MNz+*-N, (N-N
+zHN2 J2+0 zxx0*2+� (KJGN M0- +KN B@<=<$
JFzLN-�(J+K M0*- ,/Nx+-zG yz2P, wu MNz+*-N,
z-N *,NP M0- xGz,,JXxz+J02� ]� 20-FzGJ�J2L
zGG MNz+*-N )zG*N, +0 z -z2LN yN+(NN2 � z2P
�� 2*FN-JxzG /-0yGNF, J2 +KN M0GG0(J2L xGz,�
,JXxz+J02 z-N FJ2JFJ�NP�

$KJM+ X,+JFw+J02

E0- N)N-� x02,JPN-NP /-0XGN +KN 0*+/*+ 0M
+KN $!> J, +KN )zG*N PN,x-JyJ2L +KN x02X�
PN2xN +Kz+ +KN x02,JPN-NP /-0XGN ,+NF, M-0F
z -0zP MNz+*-Nn z2 N�zF/GN xz2 yN ,NN2 J2
EJL� s� ^xx0-PJ2L +0 N�/N-JN2xN +KN Fz�J�
F*F (J+K z x02XPN2xN )zG*N KJLKN- +Kz2 z
/-N�PNX2NP +K-N,K0GP J, xK0,N2 +0 N,+JFz+N
+KN ,KJM+� #KN x02XPN2xN )zG*N J, zG,0 *,NP
+0 z,,N,, +KN -NGJzyJGJ+� 0M +KN N,+JFz+NP ,KJM+o
JM +KN PN+Nx+NP Fz�JF*F x02XPN2xN )zG*N
J, +00 ,FzGG 0- ,JPN Fz�JFz N�J,+ 2Nz- +KN

spmCJPN20-J E*IJF*-w N+ wG�� YN�LN2N-wGJ�w+J02 0M Aw/w2N,N %0wP Yw+w



#wv� �l %N,*G+ M0- Aw/w2N,N =#B$�'%B$> J2 ,N�
GNu+NP -*-wG w-Nw �q��n HFt� qpm -0wP MNw+*-N,��

x0--Nx+ (J+K0*+ ,KJM+ w�;
x0--Nx+ zM+N- ,KJM+ -N)N-,zG tw;
J2x0--Nx+ wr;

EJL� ol %N,*G+ M0- =#B$ Pw+w �L-NN2l u0--Nu+� -NPl
J2u0--Nu+��

Fz�JF*F� +KN ,KJM+ N,+JFz+J02 J, GzyNGNP z,
*2,*xxN,,M*G� '0,,JyGN -Nz,02, z-N +Kz+ +KN
xz-+0L-z/KJx LN2N-zGJ�z+J02 0M +KN MNz+*-N
(z,F0-N x0F/GN� +Kz2 z ,JF/GN ,KJM+ 0- +Kz+
+KN z,,*FNP -0zP F0PNG P0N, 20+ x0F/G�
(J+K +KN ,/NxJXx MNz+*-N� B2 +KN,N xz,N,� z
K*Fz2 0/N-z+0- F*,+ J2+N-zx+J)NG� xz--�
0*+ +KN z//-0/-Jz+N PN�LN2N-zGJ�z+J02 0M +KN
-0zP MNz+*-N�

r�r \Pw/+w+J02 +0 Yw+wvw,N #0/0G0L�

]Nxz*,N -0zP MNz+*-N, z-N ,KJM+NP J2PJ)JP*�
zGG� +KN �z,,*FJ2LG� x0--Nx+� +0/0G0L� 0M +KN
-0zP2N+(0-H M-0F +KN Pz+zyz,N J, J2 LN2N-zG
PN,+-0�NP� $J2xN z x0--Nx+ +0/0G0L� J, 0y)J�
0*,G� 0M FzI0- J2+N-N,+� N� L� M0- -0*+J2L z/�
/GJxz+J02,� /0,+�/-0xN,,J2L +0 -Nx0)N- +KN
+0/0G0L� 0M +KN -0zP 2N+(0-H J, -N.*J-NP�

 N x02,JPN- NzxK 20PN J2PJ)JP*zGG� z2P
x0F/*+N +KN 20PN ,KJM+ *,J2L z (NJLK+NP
GNz,+�,.*z-N, z//-0zxK (J+K +KN ,KJM+, 0M zGG
-0zP MNz+*-N, J2xJPN2+ +0 +Kz+ 20PN z, 0y�
,N-)z+J02,� #KN PJ,x-N/z2xJN, yN+(NN2 +KN
PJdN-N2+ J2PJ)JP*zG ,KJM+, z-N +KN2 FJ2J�
FJ�NP� +zHJ2L J2+0 zxx0*2+ +Kz+ NzxK ,KJM+
02G� x02+zJ2, J2M0-Fz+J02zy0*+ +KN ,KJM+ PJ�
-Nx+J02 0-+K0L02zG +0 +KN -0zP MNz+*-N� #KN
(NJLK+, (N *,N x0--N,/02P +0 +KN x02XPN2xN
)zG*N, x0F/*+NP yNM0-N� #KN -N,*G+J2L ,KJM+
J, +KN2 z//GJNP +0 +KN 20PN� $*y,N.*N2+G��
z CNGFN-+ +-z2,M0-F J, x0F/*+NP M0- NzxK
-0zP MNz+*-N yN+(NN2 +(0 20PN, �M0- ,+-zJLK+
MNz+*-N,� +KJ, J, N.*J)zGN2+ +0 x022Nx+J2L +KN
+(0 ,KJM+NP 20PN, y� z ,+-zJLK+ GJ2N�� B2 +KJ,
(z� +KN +0/0G0L� J, /-N,N-)NP G0xzGG�� z2P
02G� J2 -z-N xz,N,� N� L� JM +KN ,N.*N2xN 0M
-0zP, xKz2LN, P*N +0 N�+-NFNG� PJdN-N2+
,KJM+, 0M +(0 2NJLKy0-J2L 20PN,� +KN +0/0�
G0L� xKz2LN, LG0yzGG�� B2 +KN +N,+ N�zF/GN,�
+KJ, xz,N PJP 20+ ,K0( */� #KN-NM0-N� M0-
+KN +JFN yNJ2L (N zxxN/+ +KJ, J2x02,J,+N2x�
M0- -Nz,02, 0M zGL0-J+KFJx ,JF/GJxJ+��

q %N,*G+, w2P YJ,u*,,J02

E0- +KN N)zG*z+J02 0M +KN /-0/0,NP FN+K0P�
-NMN-N2xN Pz+z,N+, (N-N Fz2*zGG� N�+-zx+NP
M-0F +KN JFzLN,� #KN,N Pz+z,N+, (N-N ,*/�
/0,NP +0 yN x0--Nx+� E0- +KN Az/z2N,N +N,+
z-Nz (N LN2N-z+NP +KN -NMN-N2xN Pz+z,N+ 0*-�

,NG)N,� M0- +KN DN-Fz2 +N,+ z-Nz, (N *,NP
z2 J2PN/N2PN2+ Pz+z,N+� 0y+zJ2NP M-0F +KN
DN-Fz2 ENPN-zG ^LN2x� M0- \z-+0L-z/K�
z2P DN0PN,� �]@D�� #KJ, -NMN-N2xN Pz+z,N+
(z, J2J+JzGG� /-0P*xNP M0- N)zG*z+J2L +KN
.*zGJ+� z,,N,,FN2+ ,�,+NF  J'@^�&$
�DN-HN N+ zG� w��u��

q�� Aw/w2N,N =#B$ Yw+w

#KN 2NxN,,z-� +-zJ2J2L Pz+z (N-N x0GGNx+NP
J2 z ,FzGG z-Nz 0M u�t HFw J2 +KN JFzLN� #KN
2*FyN- 0M -0zP MNz+*-N, J2 +KN +-zJ2J2L ,N+
(z, ru� #KN +-zJ2NP F0PNG Kz, z -NL-N,,J02
-z+J0 0M pp�u;�
EJL� r ,K0(, 0*- -N,*G+, M0- +KN z-Nz PN�

/Jx+NP J2 EJL� w� E0- -0zP MNz+*-N, J2 L-NN2
+KN ,KJM+ Kz, yNN2 )zGJPz+NP y� +KN K*Fz2
0/N-z+0-� M0- +KN -NP 02N, 20 -NGJzyGN -N,*G+
x0*GP yN x0F/*+NP 0- +KN K*Fz2 0/N-z+0-
M0*2P J+ +0 yN J2x0--Nx+� B2 x0F/z-J,02 (J+K
EJL� w (N xz2 ,NN +Kz+ F0,+ -0zP MNz+*-N,
z-N F0)NP +0 +KN x0--Nx+ /0,J+J02� #zy� �
,K0(, +KN ,+z+J,+Jx, 0M +KN -N,*G+ M0- +KN +N,+
,J+N� <2G� w�; 0M +KN -0zP MNz+*-N, (N-N
M0*2P +0 yN x0--Nx+ /-J0- +0 +KN ,KJM+ N,+J�
Fz+J02� C0(N)N-� zM+N- z//G�J2L +KN PN�
,x-JyNP zGL0-J+KF� z2 zPPJ+J02zG tw; 0M +KN
-0zP MNz+*-N, x0*GP yN x0--Nx+NP� <2G� +KN
-NFzJ2J2L wr; 0M +KN -0zP MNz+*-N, Kz)N
+0 yN /-0xN,,NP y� z K*Fz2 0/N-z+0-�

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



#wv� tl %NGJwvJGJ+� 0M +KN -N,*G+, �KN-N� 02G� +KN
u0--Nu+ MNw+*-N, 0M +KN MJ-,+ +N,+ (N-N u02,JPN-�
NP��

,�,+NF x0--Nx+
,KJM+

K*Fz2 0/N-z+0-

zxxN/+NP pr�s;
-NINx+NP w�u;

EJL� nl MwG,N /0,J+J)N -N,*G+l w -0( 0M v*JGPJ2L,
-Nu0L2J�NP w, w -0wP�

#wv� sl X)wG*w+J02 M0- "GF B@<=<$ ,uN2N �mtn
-0wP,� tnnp /w+K,��

+-zJ2J2L z-Nz +z-LN+ MNz+*-N x0--Nx+ ,KJM+

wewHFw
-0zP, sp�u;

/z+K, tr�p;

x0F/GN+N
,xN2N

-0zP, ss�q;

/z+K, s���;

#KN -NGJzyJGJ+� 0M +KN zGL0-J+KF (z,
xKNxHNP J2 +KN M0GG0(J2L (z�o JM z K*Fz2
0/N-z+0- x0*GP X2P z -0zP MNz+*-N z+ +KN
/GzxN 0M +KN ,KJM+NP -0zP� +KN -N,*G+ (z,
+N-FNP 77zxxN/+NP11� 0+KN-(J,N J+ (z, +N-FNP
77-NINx+NP11� #KN -N,*G+ 0M +KJ, N)zG*z+J02 J,
,K0(2 J2 #zy� w� =Nz-G� pq; 0M +KN PN+Nx+NP
-0zP MNz+*-N, x0F/G� (J+K +KN PNxJ,J02 0M
+KN K*Fz2 0/N-z+0-� +K*, +KN ,*xxN,, -z+N
0M +KN PN)NG0/NP FN+K0P J, )N-� KJLK�
^ +�/JxzG MzG,N�/0,J+J)N PNxJ,J02 J, ,K0(2

J2 EJL� q� ^ -0( 0M y*JGPJ2L, J, -Nx0L2J�NP
z, z -0zP�  N (JGG +-� +0 PN+Nx+ +KJ, N--0- J2
+KN M*+*-N y� *,J2L y*JGPJ2L Pz+z z2P y� z/�
/G�J2L z2 zPPJ+J02zG N)zG*z+J02 ,+N/� J2
(KJxK ,KJM+, 0M +0/0G0LJxzGG� x022Nx+NP -0zP
MNz+*-N, z-N x02,JPN-NP ,JF*G+z2N0*,G��

q�t DN-Fw2 \#@B$ Yw+w

^,FN2+J02NP zy0)N +KN zPPJ+J02zG +N,+ (J+K
+KN DN-Fz2 ^#@B$ Pz+z (z, xz--JNP 0*+
+0 PNF02,+-z+N +Kz+ +KN PN)NG0/NP zGL0�
-J+KF xz2 yN +-z2,MN--NP M-0F 02N LN0�
L-z/KJx -NLJ02 0M +KN (0-GP +0 z20+KN- 02N�
]Nxz*,N ^#@B$ Pz+z (N-N 20+ ,*yINx+ +0
xz-+0L-z/KJx LN2N-zGJ�z+J02� z PJdN-N2+ 0*+�
x0FN J, N�/Nx+NP� E0- z x0--Nx+ -0zP MNz+*-N

M-0F +KN Pz+zyz,N� +KN zGL0-J+KF ,K0*GP
xK00,N +KN -0zP xz2PJPz+N z+ z ,KJM+ xG0,N
+0 � (J+K KJLK x02XPN2xN� %N,*G+, (J+K z
Gz-LN ,KJM+ ,K0*GP yN -NINx+NP z2P Fz-HNP
M0- J2+N-zx+J)N x02+-0G�
#KN +-zJ2J2L Pz+z(N-N LN2N-z+NP M-0F +KN

-NMN-N2xN Pz+z,N+� #KN zGL0-J+KF (z, +N,+NP
(J+K +-zJ2J2L Pz+z 0M )z-J0*, ,J�N, +0 J2)N,�
+JLz+N +KN x0--NGz+J02 yN+(NN2 +KN +-zJ2J2L
Pz+z ,J�N z2P +KN .*zGJ+� 0M +KN -N,*G+�  N
/-0xN,,NP -0zP, z2P /z+K, ,N/z-z+NG�� yN�
xz*,N +KN� z-N +(0 ,N/z-z+N MNz+*-N, J2 +KN
Pz+zyz,N z2P +KN� xz2 Kz)N z ,JL2JXxz2+G�
PJdN-N2+ z//Nz-z2xN J2 +KN JFzLN�
#KN *//N- KzGM 0M #zy� v ,K0(, +KN N)zG*�

z+J02 M0- +KN x0F/GN+N "GF +N,+ z-Nz �-0GGJ2L
+N--zJ2� ,/-J2L ,Nz,02�� $J2xN +KN z//-0zxK
M0x*,N, 02 -*-zG z-Nz,� ,N++GNFN2+ z-Nz, (N-N
20+ x02,JPN-NP� #KN $!> (z, +-zJ2NP J2 z
+JGN 0M wewHFw (J+K w�p MNz+*-N, J2 +KN -NM�
N-N2xN Pz+z,N+� ]0+K� -0zP z2P /z+K MNz�
+*-N,�(N-N J2xG*PNP J2 +KN +-zJ2J2L Pz+z� #KN
-N,*G+ ,K0(, +Kz+ +KN zGL0-J+KF PN+Nx+,
sp�u; 0M +KN -0zP, z2P tr�p; 0M +KN /z+K,
z+ +KN x0--Nx+ /0,J+J02�
E0- x0F/z-J,02� +KN $!> (z, zG,0

+-zJ2NP *,J2L +KN (K0GN -NMN-N2xN Pz+z,N+n
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-0zP,� �vss /z+K,��

+N,+ z-Nz +z-LN+ MNz+*-N x0--Nx+ ,KJM+

CJGPN,KNJF
-0zP, q��s;
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0*,G� zP)z2+zLN0*, (KN2 Gz-LN z-Nz, z-N +0
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$xJN2xN, vt �]w�o rvt�ru��
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E0-+JN-� >�^�� �J0*� [�� ^-FN2zHJ,� \� 3
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!N-JXxz+J02 0M %0zP, J2 [JLJ+zG BFzLN, ",J2L
'-0XGN,� � >*,+N-N-HN22*2L �pps� '-0xNNPJ2L,
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�z� �y� �x� �P� �N� �M�

EJL� ql �w� B,Gw2P w-Nw� �v� /-N�/-0uN,,NP JFwLN� �u� $NLFN2+NP JFwLN� �P� #KN �N-0 GN)NG u*-)N
0M +KN u0--N,/02PJ2L J2J+JwG GN)NG ,N+ M*2u+J02� �N� B2+N-FNPJw+N -N,*G+ 0M +KN �N-0 GN)NG u*-)NN)0G*+J02
(J+K {cr� yc���s� wc��q wM+N- q� J+N-w+J02,� �u� #KN �N-0 GN)NG u*-)N 0M +KN MJ2wG GN)NG ,N+ M*2u+J02
wM+N- tpq J+N-w+J02,�

0M J+N-z+J02,� M*-+KN-F0-N� Fz2� *2PN,J-�
zyGN MNz+*-N, xz2 yN PNGJ2Nz+NP (KN2 +KN
N)0G)J2L x*-)N F0)N, +0(z-P, +KN J,Gz2P,�
$J2xN (N (0-H J2 ,*y*-yz2 0- -*-zG -N�

LJ02, (N z,,*FN +Kz+ F0,+ 0M +KN I*2x+J02
z-Nz ,K0(, z -z+KN- K0F0LN2N0*, L-N�
)zG*N PJ,+-Jy*+J02� #KJ, z,,*F/+J02 J, N.*J�
)zGN2+ +0 N�/Nx+J2L +Kz+ +KN-N z-N 20+ +00
Fz2� PJ,+*-yz2xN, ,*xK z, xz-, 0- ,KzP0(,
J2 +KN I*2x+J02� "2PN- +KN,N xJ-x*F,+z2xN,�
+KN KJ,+0L-zF 0M +KN /-N�/-0xN,NP JFzLN
,K0(, 02N FzJ2 /NzH (KJxK J, -NGz+NP +0 +KN
,*-MzxN Fz+N-JzG 0M +KN -0zP z2P /0+N2+JzGG�
z MN( ,FzGGN- /NzH, -NGz+NP +0 +KN J,Gz2P,
z2P )z-J0*, PJ,+*-yz2xN, �xM� EJL� s�� #0
,+z-+ /-N�/-0xN,,J2L F0-/K0G0LJxzG 0/N2J2L
J, z//GJNP J2 0-PN- +0 -NF0)N PJ,+0-+J02,
,*xK z, -0zP Fz-HJ2L,� $*y,N.*N2+G�� xG0,�
J2L (J+K +KN ,zFN ,+-*x+*-J2L NGNFN2+ J, /N-�
M0-FNP +0 NGJFJ2z+N ,FzGG ,KzP0(, N+x�

=N�+� Dz*,,Jz2 ,F00+KJ2L J, z//GJNP +0 +KN
JFzLN �xM� EJL� ty� M0GG0(NP y� +K-N,K0GPJ2L
+KN KJ,+0L-zF �xM� EJL� tx�� #KN +K-N,K0GP
)zG*N J, x0F/*+NP y� z//G�J2L +KN B+N-z+J)N
$NGM�<-Lz2J�J2L [z+z ^2zG�,J, #NxK2J.*N
^GL0-J+KF �B$<[^#^ � %JPGN- 3 \zG�
)z-P �prq� 02 +KN KJ,+0L-zF 0M +KN J,Gz2P
z-Nz� ^+ +KJ, ,+zLN� (N x02,JPN- x02)N� z-Nz,
J2,JPN +KN I*2x+J02 +0 yN /0+N2+JzG J,Gz2P,�

s�t B2J+JwGJ�w+J02 w2P Z*-)N X)0G*+J02

#KN J2J+JzG GN)NG ,N+ M*2x+J02 J, x02,+-*x+NP
M-0F +KN ,NLFN2+NP JFzLN ,0 +Kz+ z-Nz, J2
(KJ+N z-N z,,JL2NP z 2NLz+J)N )zG*N z2P
yGzxH z-Nz, +zHN z /0,J+J)N )zG*N 0M +KN ,zFN
FzL2J+*PN� #KN �N-0 GN)NG x*-)N 0M +KN J2J+JzG
GN)NG ,N+ M*2x+J02 J, ,K0(2 J2 EJL� tP� #0
N)0G)N +0(z-P, +KN J,Gz2P y0*2Pz-JN,� +KN
x0NdJxJN2+ 0M +KN (NJLK+ ) 0M +KN z-Nz +N-F
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EJL� plD-N� )wG*N KJ,+0L-wF 0M +KN /-N�/-0uN,,�
NP J,Gw2P w-Nw (J+K 02N Gw-LN /NwH vNG02LJ2L
+0 +KN -0wP ,*-MwuN w-Nw� B2 +KJ, N�wF/GN w
+K-N,K0GP 0M �t� (w, u0F/*+NP M0- ,NLFN2+w�
+J02� w2P +KN J,Gw2P, w-N Pw-HN- +Kw+ +KN -0wP
,*-MwuN w-Nw�

�z� �y� �x�

EJL� ol �w� ZG0,NP u*-)N, w-N -N+wJ2NP w, J,Gw2P uw2PJPw+N,� �v� #(0 uw-, Kw)J2L w-Nw, 0M �s w2P
��Ft w-N NGJFJ2w+NP� #KN -NFwJ2J2L J,Gw2P, Kw)N w-Nw, 0M po w2P qtFt� �u� ,K0(, +KN +0/0G0LJuwG
u02,+-wJ2+� <2N 0M +KN 0v+wJ2NP u02+0*-, �GNM+ ,JPN� /w-+G� +0*uKN, +KN I*2u+J02 0*+GJ2N w2P J, -N�
F0)NP�

J2 Z.� u 2NNP, +0 yN /0,J+J)N JM +KN J,Gz2P
,*-MzxN J, y-JLK+N- +Kz2 +KN ,*--0*2PJ2L ,*-�
MzxN z-Nz� z2P 2NLz+J)N 0+KN-(J,N� #KN .*N,�
+J02 0M (KN+KN- +KN J,Gz2P ,*-MzxN J, y-JLK+N-
0- Pz-HN- +Kz2 +KN ,*--0*2PJ2L, J, PN-J)NP
y� z2zG�,J2L +KN KJ,+0L-zF 0M +KN /-N�/-0�
xN,,NP J,Gz2P z-Nz �,NN $Nx+J02 v�� z2P
EJL� s�� B2 N�zF/GN, (KN-N zF02L N�J,+J2L
J,Gz2P, ,0FN z-N Pz-HN- z2P ,0FN 0+KN-, z-N
y-JLK+N- +Kz2 +KN yzxHL-0*2P� 02G� +KN
L-0*/ 0M J,Gz2P, (J+K +KN Gz-LN- 2*FyN- 0M
/J�NG, xz2 yN PN+Nx+NP (J+K 0*- FN+K0P�

#KN J2J+JzG GN)NG ,N+ M*2x+J02 +KN2 N)0G)N,
zxx0-PJ2L +0 +KN N)0G*+J02 N.*z+J02 ��w��
EJL,� tN3M /-N,N2+ z2 N�zF/GN J2 (KJxK +KN
�N-0 GN)NG x*-)N x02)N-LN, +0 +KN y0*2Pz-�
0M +KN J,Gz2P,�

s�s B,Gw2P $NGNu+J02

B2 0-PN- +0 ,NGNx+ +KN X2zG J,Gz2P,� ,0FN LN0�
FN+-Jx z2P +0/0G0LJxzG x02,+-zJ2+, z-N J2+-0�
P*xNP yz,NP 02 +KN /-0/N-+JN, 0M J,Gz2P,� yN�
xz*,N� J2 zPPJ+J02 +0 +KN J,Gz2P,� ,0FN *2�
PN,J-zyGN MNz+*-N, ,*xK z, )NKJxGN, z2P Gz-LN
,KzP0( z-Nz, Fz� Kz)N yNN2 N�+-zx+NP z,
J,Gz2P xz2PJPz+N,� $FzGG xG0,NP z-Nz, yNG0(
z xN-+zJ2 ,J�N z-N -NF0)NP� $J2xN J,Gz2P xz2�
PJPz+N, F*,+ yN G0xz+NP (J+KJ2 +KN I*2x+J02
0*+GJ2N� +K0,N x*-)N, +Kz+ +0*xK +KN I*2x+J02
0*+GJ2N z-N zG,0 -NF0)NP� EJL� r ,K0(, +KN
J2PJ)JP*zG ,+N/, 0M J,Gz2P ,NGNx+J02�
EJ2zGG�� J,Gz2P, /0,,N,, y0*2Pz-JN, (J+K

z ,FzGG x*-)z+*-N )z-Jz+J02� ,0 +KN x02+0*-,
(J+K KJLK x*-)z+*-N )z-Jz+J02,� J� N� +KNJ-
FNz2 x*-)z+*-N J, L-Nz+N- +Kz2 z xN-+zJ2
+K-N,K0GP� z-N NGJFJ2z+NP�

r %N,*G+, w2P X)wG*w+J02

E0- 0*- N�/N-JFN2+,� (N *,NP yGzxH�z2P�
(KJ+N zN-JzG [JLJ+zG >z//J2L \zFN-z
�[>\� 0-+K0JFzLN-� (J+K z L-0*2P ,zF/GN
PJ,+z2xN 0M ���F� #KN JFzLN, PN/Jx+ -*-zG
z2P ,*y*-yz2 z-Nz,� ]Nxz*,N +KN 2*FyN- 0M
I*2x+J02, J2xG*PJ2L +-zdJx J,Gz2P, J2 02N
,xN2N J, LN2N-zGG� G0(� I*2x+J02, z-N ,NGNx+NP
M-0F z Gz-LN 2*FyN- 0M JFzLN,�  N +N,+NP
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EJL� nl %0wP I*2u+J02 N�+-wu+J02 -N,*G+,� BFwLN ,wF/GN, -N/-N,N2+ ,uN2N, +Kw+ u02+wJ2 )w-�J2L PN�
L-NN, 0M u0F/GN�J+� J2uG*PJ2L PJ,+*-vw2uN,�

#wv� �l X)wG*w+J02 -N,*G+, M0- +-wMMJu J,Gw2P,�

[*MMN- (JP+K �F� ��s ��q

%NMN-N2uN 2*FvN- 0M J,Gw2P, �o �o

Z0F/GN+N2N,, pq; o�;

Z0--Nu+2N,, p�; no;

DN0FN+-Ju wuu*-wu� �F� ���n ��tt

+KN /-0/0,NP z//-0zxK 02 z ,N+ 0M -0zP I*2x�
+J02 ,zF/GN, (J+K z2 JPN2+JxzG ,N+ 0M x02+-0G
/z-zFN+N-, M0- +KN GN)NG ,N+,� ^G+0LN+KN- �r
J,Gz2P, (N-N /-0xN,,NP� $0FN ,NGNx+NP
,zF/GN, z-N LJ)N2 J2 +KJ, $Nx+J02 +0 PNF02�
,+-z+N +KN xz/zyJGJ+JN, 0M +KN 2N( z//-0zxK
�xM� EJL� q��
B2 0-PN- +0 .*z2+J+z+J)NG� N)zG*z+N +KN

/N-M0-Fz2xN 0M +KN z//-0zxK� (N x0F/z-NP
+KN N�+-zx+J02 -N,*G+, +0 Fz2*zGG� /G0++NP J,�
Gz2P, *,NP z, -NMN-N2xN Pz+z� #KN x0F/z-J�
,02 (z, xz--JNP 0*+ y� Fz+xKJ2L +KN N�+-zx�
+J02 -N,*G+, +0 +KN -NMN-N2xN Pz+z *,J2L +KN
,0�xzGGNP y*dN-FN+K0P �CNJ/HN N+ zG� �ppq��
^2 N�+-zx+NP 0yINx+ J, z,,*FNP +0 yN x0--Nx+
JM +KN Fz�JF*F PJ,+z2xN yN+(NN2 +KN N�+-z�
x+NP 0yINx+ z2P J+, x0--N,/02PJ2L -NMN-N2xN
P0N, 20+ N�xNNP +KN y*dN- (JP+K� E*-+KN-�
F0-N� z -NMN-N2xN 0yINx+ J, z,,*FNP +0 yN
Fz+xKNP JM +KN Fz�JF*F PN)Jz+J02 M-0F +KN
N�+-zx+NP 0yINx+ J, (J+KJ2 +KN y*dN- (JP+K�
]z,NP 02 +KN,N z,,*F/+J02, +KN M0GG0(J2L
.*zGJ+� FNz,*-N, (N-N *,NP J2 0*- (0-Ho

� \0F/GN+N2N,,o J, +KN -z+J0 0M +KN 2*FyN-
0M Fz+xKNP -NMN-N2xN 0yINx+, +0 +KN 2*Fy�
N- 0M -NMN-N2xN 0yINx+,�

� \0--Nx+2N,,o J, +KN -z+J0 0M +KN 2*FyN- 0M
x0--Nx+G� N�+-zx+NP 0yINx+, +0 +KN 2*FyN-
0M N�+-zx+NP 0yINx+,�

� DN0FN+-Jx zxx*-zx�o J, +KN z)N-zLN PJ,�
+z2xN yN+(NN2 +KN x0--Nx+G� N�+-zx+NP 0y�
INx+, z2P J+, x0--N,/02PJ2L -NMN-N2xN N��
/-N,,NP z, -00+FNz2 ,.*z-N �%>$� )zG*N�

#zy� � ,K0(, +KN N)zG*z+J02 -N,*G+, 0M +KN
J,Gz2P N�+-zx+J02� #KN y*dN- (JP+K xz2 yN
PNX2NP zxx0-PJ2L +0 +KN -N.*J-NP N�+-zx+J02
zxx*-zx� M0- z ,/NxJXx z//GJxz+J02� B2 0*-
+N,+,� J+ (z, ,N+ +0 ��vF z2P ��tF� J� N� v

/J�NG, z2P t /J�NG, J2 x02xN-+ (J+K +KN JFzLN
-N,0G*+J02 0M ���F� #KJ, ,NGNx+J02 zGG0(, +0
z,,N,, +KN -NGN)z2xN 0M +KN z//-0zxK M0- z/�
/GJxz+J02, +Kz+ PNFz2P )z-�J2L PNL-NN, 0M
zxx*-zx��
^, N�/Nx+NP� (KJGN +KN -N,*G+, z-N N2�

x0*-zLJ2L� yNxz*,N z 2*FyN- 0M J,Gz2P,
x0*GP yN N�+-zx+NP x0--Nx+G� z2P zxx*-z+NG��
z MN( /-0yGNF, ,+JGG -NFzJ2NP� ^G,0� (N
(0*GP GJHN +0 NF/Kz,J�N +Kz+ +KN /N-xN2+zLN,
LJ)N2 J2 #zy� � Kz)N +0 yN x02,JPN-NP (J+K
,0FN xz-N� ,J2xN +KN� z-N 20+ yz,NP 02 z )N-�
Gz-LN 2*FyN- 0M xz,N,� =N)N-+KNGN,,� +KN
+zyGN ,K0(, +Kz+ +KN PN)NG0/NP z//-0zxK J,
J2 /-J2xJ/GN xz/zyGN 0M N�+-zx+J2L +-zdJx J,�
Gz2P M0-F KJLK -N,0G*+J02 zN-JzG JFzLN, J2
-*-zG z2P ,*y*-yz2 z-Nz,�
^ xG0,N- G00H +0 +KN -N,*G+, -N)NzGNP +Kz+

zF02L +KN �r +-zdJx J,Gz2P,� +(0 x0*GP 20+
yN PN+Nx+NP M0- +(0 -Nz,02,o

� B2 +KN X-,+ xz,N +KN J,Gz2P (z, )N-� 2z-�
-0(� ^, z -N,*G+� F0-/K0G0LJxzG 0/N-�
z+J02, z//GJNP J2 +KN ,NLFN2+z+J02 ,+N/�
xz*,NP +KN ,J�N 0M +KN J,Gz2P +0 PNx-Nz,N
z2P x02,N.*N2+G� +KN 2z--0( /z-+, 0M +KN
J,Gz2P (N-N zGF0,+ (z,KNP 0*+ �xM�
EJL� pz��
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EJL� ml BGG*,+-w+J2L PJMMN-N2+ /-0vGNF, J2 +KN PN+Nu+J02 0M J,Gw2P,� �w� #KN v0++0F J,Gw2P uw220+ vN
N�+-wu+NP vNuw*,N J+ J, )N-� 2w--0(� �v� <-JLJ2wG JFwLN (J+K w /00- u02+-w,+ w+ +KN J,Gw2P v0-PN-�
�u� #KN J,Gw2P J, wGF0,+ (J/NP 0*+ wM+N- /-N�/-0uN,,J2L� �P� #-NN ,KwP0(, wMMNu+J2L +KN MJ2wG -N,*G+�
�N� $KwP0(, M-0F +KN +-wMMJu ,JL2 uw*,J2L +KN MJ2wG u*-)N +0 GJN ,GJLK+G� 0*,JPN +KN u0--Nu+ J,Gw2P
v0*2Pw-��

� '00- x02+-z,+ yN+(NN2 +KN J,Gz2P ,*-MzxN
z2P +KN ,*--0*2PJ2L z-Nz xz*,NP z20+KN-
J,Gz2P +0 yN 2Nz-G� (z,KNP 0*+ P*-J2L /-N�
/-0xN,,J2L� #K*,� J+ x0*GP 20+ yN PN+Nx+NP
J2 +KN M0GG0(J2L ,+N/, �xM� EJL� py3x��

?JHNG� PJ,+*-yz2xN,� (KJxK PN+N-J0-z+N +KN
LN0FN+-JxzG zxx*-zx� 0M +KN J,Gz2P PN+Nx+J02
z-N 0M +(0 HJ2P,o ,KzP0(, 0M +-NN, ,J+*z+NP
J2,JPN +KN J,Gz2P, �xM� EJL� pP� z2P )NKJxGN,
z2P +-zdJx ,JL2, yN,JPN +KN J,Gz2P, z2P +KNJ-
,KzP0(, �xM� EJL� pN�� B2 +KN,N xz,N, +KN GN)NG
,N+FN+K0P PNGJ)N-NP -N,*G+, 0M LN0FN+-JxzGG�
,0FN(Kz+ -NP*xNP .*zGJ+�� K0(N)N-� +KN J,�
Gz2P, +KNF,NG)N, x0*GP yN N�+-zx+NP�

q Z02uG*,J02 w2P <*+G00H

B2 +KJ, /z/N-� (N Kz)N /-0/0,NP z 2N( z/�
/-0zxK M0- +KN z*+0Fz+Jx N�+-zx+J02 0M +-zM�
Xx J,Gz2P, 0M+N2 z//Nz-J2L J2 +KN xN2+-zG z-Nz
0M I*2x+J02,� (KJxK J, yz,NP 02 z GN)NG ,N+
M0-F*Gz+J02� ?N)NG ,N+, (N-N /-JFz-JG�
xK0,N2 yNxz*,N 0M +KNJ- zPz/+J)N +0/0G0L��
 KJGN +KN /-N,N2+NP -N,*G+, J2PJxz+N ,0FN
/-0yGNF, (J+K +KN PN)NG0/NP FN+K0P� +KN�
zG,0 PNF02,+-z+N +KN MNz,JyJGJ+� 0M N�+-zx+J2L
+-zdJx J,Gz2P, *,J2L GN)NG ,N+, M-0FyGzxH z2P
(KJ+N KJLK -N,0G*+J02 zN-JzG JFzLN,� ,J2xN �t
0*+ 0M �r J,Gz2P,(N-N N�+-zx+NP� z2P +KN x0-�
-Nx+2N,, 0M +KN N�+-zx+NP z-Nz, zF0*2+NP +0
qr;� =N)N-+KNGN,,� /z-+JzG 0xxG*,J02 0M J,�
Gz2P, y� ,KzP0(, �xM� EJL� pP� z, (NGG z,
/00- x02+-z,+ 02 +KN J,Gz2P y0*2Pz-JN, �xM�
EJL� py� xz220+ yN 0)N-x0FN z+ +KJ, ,+zLN�

#KN-N z-N ,N)N-zG /0,,JyJGJ+JN, +0 M*-+KN-
N2Kz2xN +KN -N,*G+, 0y+zJ2NP ,0 Mz- z2P +0

yN zyGN +0 PNzG (J+K F0-N x0F/GN� ,xN2N,�
#KN J2x0-/0-z+J02 0M KJLK�GN)NG /-J0-
H20(GNPLN zy0*+ +KN ,Kz/N 0M +-zdJx J,Gz2P,
(J+KJ2 +KN GN)NG ,N+ M-zFN(0-H xz2 /-0)JPN
z ,0G*+J02 +0 +KN,N /-0yGNF,� B2 +KN GJ+N-z�
+*-N� +KN-N z-N ,0FN -NMN-N2xN, 0M ,*xxN,,M*G
0yINx+ N�+-zx+J02 *,J2L ,Kz/N J2M0-Fz+J02 J2
+KN /-N,N2xN 0M JFzLN 20J,N� xG*++N- z2P 0x�
xG*,J02, �\-NFN-, N+ zG� w��s� ]zJGG0N*G N+
zG� w��t�\-NFN-, N+ zG� w��v�� E*-+KN-F0-N�
,*xK ,Kz/N�P-J)N2 GN)NG ,N+ ,xKNFN, xz2 -N�
P*xN +KN 2*FyN- 0M PN+Nx+NP J,Gz2P xz2PJ�
z+N, +Kz+ z-N 0y+zJ2NP z+ +KN N)0G*+J02 ,+zLN�
[*N +0 z )N-JN+� 0M PJ,+*-yJ2L MNz+*-N, J2

*-yz2 z-Nz, ,*xK z, Gz-LN ,KzP0(, z2P z /0�
+N2+JzGG� KJLK 2*FyN- 0M )NKJxGN, J2,JPN +KN
I*2x+J02� +KN ,NLFN2+z+J02 Fz� MzJG +0 /-0�
)JPN FNz2J2LM*G J2J+JzG -N,*G+, M0- ,+z-+J2L
+KN x*-)N N)0G*+J02� B2 ,*xK xz,N,� /-J0- PN�
+Nx+J02 z2P -NF0)zG 0M +KN,N, MNz+*-N, ,NNF,
+0 yN 2NxN,,z-� +0 0y+zJ2 z /-0/N- ,NLFN2�
+z+J02 -N,*G+� [N+Nx+J02 0M PJ,+*-yJ2L MNz�
+*-N, z, (NGG z, J,Gz2P, 0M PJdN-N2+ -zPJ0FN+�
-Jx xKz-zx+N-J,+Jx, J2 z I*2x+J02 xz2 yN /N-�
M0-FNP *,J2L z F*G+J/GN GN)NG ,N+ M-zFN(0-H
�!N,N 3 \Kz2 w��w�� C0(N)N-� Kz)J2L J2�
J+JzGG� ,N)N-zG xGz,,N, 0M MNz+*-N, xz2 zPP +0
+KN x0F/GN�J+� 0M +KN /-0yGNF� #KN *,N 0M
0+KN- Pz+z ,0*-xN, ,*xK z, /-NxJ,N KNJLK+
Pz+z z2PF*G+J,/Nx+-zG JFzLN, xz2 yN 0M KNG/
+0 -NF0)N J--NGN)z2+ xGz,,N, 0M MNz+*-N,�

%NMN-N2uN,

]zJGG0N*G� #�� '-J2N+� !�� $N--z� ]� 3 >z-�
+K02� '�� w��to $/z+J0�#NF/0-zG '-J0- $Kz/N
\02,+-zJ2+ M0- ?N)NG $N+ $NLFN2+z+J02� � Z2�

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



N-L� >J2JFJ�z+J02 >N+K0P, J2 \0F/*+N- !J�
,J02 z2P 'z++N-2 %Nx0L2J+J02 �Z>>\!'%��
?=\$ �vrtr�o t�v�t�p�

]z-,J�^��CNJ/HN�\� 3 JGG-JxK�E�� w��wo A*2x�
+J02 Z�+-zx+J02 y� ^-+JXxJzG =N*-zG =N+(0-H
$�,+NF � AZ^=$� � B2+N-2z+J02zG ^-xKJ)N, 0M
'K0+0L-zFFN+-�� %NF0+N $N2,J2L z2P $/z+JzG
B2M0-Fz+J02 $xJN2xN, vu �v]�o �q�w��

\0*-z2+� %� 3 CJGyN-+� [�� �ptvo >N+K0P, 0M
>z+KNFz+JxzG 'K�,Jx,� �  JGN��B2+N-,xJN2xN�
=N( �0-H�

\-NFN-,�[�� $0xKN2�=� 3 $xK20N--� \�� w��vo
#0(z-P, -Nx0L2J+J02�yz,NP )z-Jz+J02zG ,NL�
FN2+z+J02 *,J2L ,Kz/N /-J0-, z2P P�2zFJx
GzyNGJ2L� � u+K B2+N-2z+J02zG \02MN-N2xN 02
$xzGN $/zxN #KN0-JN, J2 \0F/*+N- !J,J02�
?=\$ �wspt�o vqq�u���

\-NFN-,�[�� <,KN-� $� 3 $0z++0� $�� w��so @N-�
2NG[N2,J+�Z,+JFz+J02 z2P B2+-J2,Jx^GJL2FN2+
M0- $Kz/N '-J0-, J2 ?N)NG $N+ $NLFN2+z+J02� �
B2+N-2z+J02zG A0*-2zG 0M \0F/*+N- !J,J02� sv
�v�o vvt�vt��

Dz*+zFz�$��D0NFz2� � 3[1CzN�N-� A�� w��uo
%0y*,+ PN+Nx+J02 0M -0zP I*2x+J02, J2 !C% JF�
zLN, *,J2L z2 JF/-0)NP -JPLN PN+Nx+0-� � B2+N-�
2z+J02zG^-xKJ)N, 0M 'K0+0L-zFFN+-��%NF0+N
$N2,J2L z2P $/z+JzG B2M0-Fz+J02 $xJN2xN, vt
�]v�o q�t�q�p�

DN-HN�>�� w��so ^*+0Fz+Jx &*zGJ+� ^,,N,,FN2+
0M %0zP [z+zyz,N, ",J2L %NF0+NG� $N2,NP
BFzLN-�� �  J,,N2,xKzM+GJxKN ^-yNJ+N2 PN-
EzxK-JxK+*2LDN0P�,JN *2PDN0J2M0-Fz+JH PN-
"2J)N-,J+�+ Cz220)N- ws�n zG,0 J2o [N*+,xKN
DN0P�+J,xKN @0FFJ,,J02 \ tpp�

CNJ/HN� \��>z�N-�C�� JNPNFz22�\� 3 AzFN+�
<�� �ppqo Z�+N-2zG N)zG*z+J02 0M z*+0Fz+JxzGG�
N�+-zx+NP -0zP z�N,� � 'K0+0L-zFFN+-JN �
EN-2N-H*2P*2L � DN0J2M0-Fz+J02 �ppq �w�o
q��pu�

CNJ/HN� \�� $+NLN-� \� 3 >*G+KzFFN-� %��
�ppto ^ KJN-z-xKJxzG z//-0zxK +0 z*+0Fz+Jx
-0zP N�+-zx+J02 M-0F zN-JzG JFzLN-�� � B2+NL-z+�
J2L 'K0+0L-zFFN+-Jx #NxK2J.*N, (J+K $xN2N
^2zG�,J, z2P>zxKJ2N!J,J02 BB� $'BZ'-0xNNP�
J2L, �wuqs�o www�wv��

CJ2�� $�� ]z*FLz-+2N-�^�� $+NLN-� \��>z�N-�
C�� ZxH,+NJ2�  �� Zy2N-� C� 3 %zPJL� ]��
�pppo %0zP N�+-zx+J02 J2 -*-zG z2P *-yz2 z-Nz,�
� $NFz2+Jx >0PNGJ2L M0- +KN ^x.*J,J+J02 0M
#0/0L-z/KJx B2M0-Fz+J02 M-0F BFzLN, z2P
>z/, �$>^#B1pp�� >�2xKN2� r�wr�

@z,,�>�� J+HJ2� ^� 3 #N-�0/0*G0,�[�� �pqqo
$2zHN,o ^x+J)N x02+0*-F0PNG,� � B2+N-2z+J02zG
A0*-2zG 0M \0F/*+N- !J,J02 � �u�o vw��vv��

?z/+N)� B��>z�N-�C��?J2PNyN-L� #��ZxH,+NJ2�
 �� $+NLN-�\� 3]z*FLz-+2N-�^�� w���o ^*�
+0Fz+Jx N�+-zx+J02 0M -0zP, M-0F zN-JzG JFzLN,
yz,NP 02 ,xzGN ,/zxN z2P ,2zHN,� � >zxKJ2N
!J,J02 z2P ^//GJxz+J02, �w ���o wv�v��

?J�C���*�\��D*J�\� 3 E0��>�[�� w��to ?N)NG
$N+ Z)0G*+J02(J+K0*+ %N�J2J+JzGJ�z+J02o^=N(
!z-Jz+J02zG E0-F*Gz+J02� � \0F/*+N- !J,J02
z2P 'z++N-2 %Nx0L2J+J02 �\!'%1�t�� uv��uvs�

>z�N-� C�� ?z/+N)� B� 3 ]z*FLz-+2N-� ^��
�ppqo >*G+J�$xzGN z2P $2zHN, M0- ^*+0Fz+Jx
%0zPZ�+-zx+J02� � EJM+K Z*-0/Nz2\02MN-N2xN
02 \0F/*+N- !J,J02� rw��rvv�

>xB2N-2N�� #� 3 #N-�0/0*G0,� [�� �ppto
#0/0G0LJxzGG� ^Pz/+zyGN $2zHN,� � EJM+K B2+N-�
2z+J02zG \02MN-N2xN 02 \0F/*+N- !J,J02
�B\\!1pt�� qu��qut�

<,KN-� $� 3ENPHJ(�%�� w��wo ?N)NG $N+>N+K0P,
z2P [�2zFJx BF/GJxJ+ $*-MzxN,� � $/-J2LN-�
!N-GzL� =N( �0-H�

<,KN-� $� 3 $N+KJz2� A�^�� �pqqo E-02+,
'-0/zLz+J2L (J+K \*-)z+*-N�[N/N2PN2+
$/NNPo ^GL0-J+KF, ]z,NP 02 CzFJG+02�Azx0yJ
E0-F*Gz+J02,� � A0*-2zG 0M \0F/*+z+J02zG
'K�,Jx, rp ���o �w�up�

%z)z2yzHK,K� >�� CNJ/HN� \� 3 'zH�zP� @��
w��qo %0zP A*2x+J02 Z�+-zx+J02 M-0F CJLK
%N,0G*+J02 ^N-JzG BFzLN-�� � #KN 'K0+0L-zF�
FN+-Jx %Nx0-P� J2 /-J2+�

%JPGN-� #� � 3 \zG)z-P� $�� �prqo 'Jx+*-N
+K-N,K0GPJ2L *,J2L z2 J2+N-zx+J)N ,NGNx+J02
FN+K0P� � BZZZ #-z2,� 02 $�,+NF,� >z2� z2P
\�yN-2N+Jx,� $>\�q �q�o �wsu��wp��

$�NGJ,HJ� %�� #022N,N2� [� 3 #N-�0/0*G0,� [��
�ppvo >0PNGJ2L ,*-MzxN, 0M z-yJ+-z-� +0/0G0L�
(J+K P�2zFJx /z-+JxGN,� � \0F/*+N- !J,J02 z2P
'z++N-2 %Nx0L2J+J02 �\!'%1pv�� qw�qr�

!N,N� ?�^� 3 \Kz2� #�E�� w��wo ^ >*G+J/Kz,N
?N)NG $N+ E-zFN(0-H M0- BFzLN $NLFN2+z+J02
",J2L +KN >*FM0-P z2P $KzK >0PNG� � B2+N-�
2z+J02zG A0*-2zG 0M \0F/*+N- !J,J02 t� �v�o
wr��wpv�

 JNPNFz22� \�� w��wo BF/-0)NFN2+ 0M %0zP
\-0,,J2L Z�+-zx+J02 z2P Z�+N-2zG Z)zG*z+J02
0M +KN Z�+-zx+J02 %N,*G+,� � B2+N-2z+J02zG ^-�
xKJ)N, 0M 'K0+0L-zFFN+-�� %NF0+N $N2,J2L
z2P $/z+JzG B2M0-Fz+J02 $xJN2xN, vu �v]�o wpr�
v���

�Kz2L� \�� w��uo #0(z-P, z2 0/N-z+J02zG ,�,+NF
M0- z*+0Fz+NP */Pz+J2L 0M -0zP Pz+zyz,N, y�
J2+NL-z+J02 0M JFzLN-� z2P LN0Pz+z� � B$'%$
A0*-2zG 0M 'K0+0L-zFFN+-� z2P %NF0+N $N2,�
J2L tq �v�u�o �ss��qs�

sns>NKPJ %w)w2vwHK,K N+ wG�� \*+0Fw+Ju X�+-wu+J02 0M #-wMMJu B,Gw2P,



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

[-��B2L� >NKPJ %z)z2yzHK,K� [-��B2L� @Jz2
'zH�zP 3 '-0M� [-��B2L� \K-J,+Jz2 CNJ/HN� B2,�
+J+*+ M�- 'K0+0L-zFFN+-JN *2P DN0B2M0-Fz+J02
�B'B�� ?NJy2J� "2J)N-,J+�+ Cz220)N-� =JN2y*-LN-
$+-� �� v��sr Cz220)N-� #NG�o hup�t���rsw�wuqw�
Ez�o hup�t���rsw�wuqv� N�FzJGo -z)z2yzHK,K O
/zH�zP O KNJ/HN�J/J�*2J�Kz220)N-�PN

>z2*,H-J/+ NJ2LN-NJxK+o ^/-JG w��q
^2LN20FFN2o A*2J w��q

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



\2(N2P*2L,vNJ,/JNGN PN- =wKvN-NJuK,/K0L-wFFN+-JN J2
PN- \*+0F0vJGJ2P*,+-JN

>\=E%XY �BDDX=C\DX=� Cw220)N-

@N�(0-P,o \zFN-z xzGJy-z+J02� .*zGJ+� z,,N,,FN2+� J2P*,+-JzG z//GJxz+J02

$*FFz-�o\G0,N %z2LN 'K0+0L-zFFN+-� ^//GJxz�
+J02, J2 +KN ^*+0F0+J)N B2P*,+-�� #KJ, /z/N- PN�
,x-JyN, +KN z//GJxz+J02 0M /K0+0L-zFFN+-Jx
FN+K0P, J2 +(0 ,NGNx+NP z-Nz, 0M +KN z*+0F0+J)N
J2P*,+-�� [N+zJGNP J2M0-Fz+J02 J, LJ)N2 zy0*+ J2�
)N,+JLz+J02, M0- +KN JF/-0)NFN2+ 0M +KN FNz,*-�
J2L zxx*-zx� *2PN- /-zx+JxzG x02PJ+J02, z2P +KN
+K-NN PJFN2,J02zG /0J2+ PN+N-FJ2z+J02 M-0F JF�
zLN ,N.*N2xN,� B2 +KN XNGP 0M KJLK /-NxJ,J02 PN�
+N-FJ2z+J02 0M -NMN-N2xN /0J2+, JF/-0)NFN2+, z-N
/-N,N2+NP M0- +KN PN,JL2 0M ,xzGN yz-,� +KN ,JL2zG�
J�z+J02 0M 0yINx+ /0J2+, z2P +KN x02,JPN-z+J02 0M
J2+N-J0- 0-JN2+z+J02 /z-zFN+N-,� E0- JFzLN ,N�
.*N2xN FNz,*-NFN2+, +KN NdNx+ 0M z,�2xK-020*,
xzFN-z, J, x02,JPN-NP�

�*,zFFN2Mz,,*2Lo[JN,N- ]NJ+-zL yN,xK-NJy+ ^2�
(N2P*2LN2 PN- 'K0+0L-zFFN+-JN J2 �(NJ z*,LN�
(�KG+N2 ]N-NJxKN2 PN- ^*+0F0yJGJ2P*,+-JN� Z,
(J-P JF [N+zJG z*M "2+N-,*xK*2LN2 �*- !N-yN,,N�
-*2L PN- /K0+0L-zFFN+-J,xKN2 >N,,LN2z*JLHNJ+
*2+N- /-zH+J,xKN2 ]NPJ2L*2LN2 *2P PJN P-NJPJ�
FN2,J02zGN '*2H+yN,+JFF*2L z*, ]JGP,N.*N2�N2
NJ2LNLz2LN2� ^*M PNF DNyJN+ PN- K0xKLN2z*N2
]N,+JFF*2L )02 %NMN-N2�/*2H+N2 (N-PN2 !N-�
yN,,N-*2LN2 yNJ PN- ]N-NJ+,+NGG*2L )02 >z�,+��
yN2� PN- $JL2zGJ,JN-*2L )02 <yINH+/*2H+N2 *2P
]N-�xH,JxK+JL*2L PN- 'z-zFN+N- PN- J22N-N2 <-J�
N2+JN-*2L )0-LN,+NGG+� ^*, PNF]N-NJxK PN- ]JGP,N�
.*N2�z*,(N-+*2L (J-P 2�KN- z*M PJN ]N-�xH,JxK�
+JL*2L z,�2xK-02N- @zFN-z, NJ2LNLz2LN2�

� XJ2GNJ+*2L

[JN K0KN ^H�N/+z2� PN- =zKyN-NJxK,/K0�
+0L-zFFN+-JN J2 PN-^*+0F0yJGJ2P*,+-JN yz�
,JN-+ z*M PN- E�KJLHNJ+ PN- yN-�K-*2L,G0,N2
>N,,*2L *2P PN- >�LGJxKHNJ+� L-0�N *2P
H0F/GN�N <yINH+N J2 -NGz+J) H*-�N- �NJ+ �*
N-Mz,,N2�  NJ+N-KJ2 H�22N2 P�2zFJ,xKN
'-0�N,,NFJ+ K0KN- �NJ+GJxKN- *2P -�*FGJxKN-
^*V�,*2L P-NJPJFN2,J02zG z*,LN(N-+N+
(N-PN2�
@N22�NJxK2N2P M�- /K0+0L-zFFN+-J,xKN

>N,,,�,+NFN J,+ PJN K0KN EGN�JyJGJ+�+ J2 PN-
^2(N2P*2L� $JN (N-PN2 *2+N- z2PN-NF J2
PN- '-0P*H+J02 zG, '-�MFJ++NG M�- E0-F *2P
>z� 0PN- �*F [JLJ+zGJ,JN-N2 )02 >0PNGGN2
J2 PN- Z2+(JxHG*2L NJ2LN,N+�+� $0 (N-PN2
0/+J,xKN v�[�B2P*,+-JNFN,,,�,+NFN �*2NK�
FN2P z*xK J2 ]N-NJxKN2 PN- &*zGJ+�+,,JxKN�
-*2L NJ2LN,N+�+� J2 PN2N2 yJ,KN- +zH+JG z2+z�
,+N2PN DN-�+N� (JN �*F ]NJ,/JNG @00-PJ2z�
+N2FN,,Fz,xKJ2N2 )N-(N2PN+ (*-PN2� B2,�

yN,02PN-N yNJ PN- !N-FN,,*2L H0F/GN�N-
<yINH+N FJ+ L-0�N- -�*FGJxKN- ^*,PNK2*2L
,/JNG+N2 yN-NJ+, J2 PN2 p�N- AzK-N2 L-0�M0-�
Fz+JLN B2P*,+-JNFN,,,�,+NFN NJ2N (JxK+JLN
%0GGN �[0GP �ppr�� B2�(J,xKN2 (N-PN2 PJN
>N+K0PN2 PN- P-NJPJFN2,J02zGN2 '*2H+yN�
,+JFF*2L z*xK N-M0GL-NJxK JF ]N-NJxK PN-
EzK-�N*L,JxKN-KNJ+,)N-,*xKN �\-z,K+N,+,�
NJ2LN,N+�+� ]NJ PN- ^*,(N-+*2L )02 ]JGP,N�
.*N2�N2 F�,,N2 INP0xK �*,�+�GJxKN %zK�
FN2yNPJ2L*2LN2 yNzxK+N+ (N-PN2� (JN �� ]�
PJN $�2xK-02J+�+ PN- @zFN-z, yNJ PN- ^*M�
2zKFN FJ+ FNK-N-N2 $N2,0-N2 LGNJxK�NJ+JL�
B2 PJN,NF ]NJ+-zL (J-P �*2�xK,+ z*M PJN

%zKFN2yNPJ2L*2LN2 *2P PJN </+JFJN�
-*2L,F�LGJxKHNJ+N2 yNJ PN- K0xKLN2z*N2
P-NJPJFN2,J02zGN2 '*2H+yN,+JFF*2L NJ2�
LNLz2LN2 *2P PJN ]N-�xH,JxK+JL*2L )02
'-�ML-��N2 �*- &*zGJ+�+,H02+-0GGN )0-LN�
,+NGG+� B2 PN- ]JGP,N.*N2�z*,(N-+*2L(N-PN2
zH+*NGGN Z2+(JxHG*2LN2 yNJ PN- !N-z-yNJ�
+*2L )02 z,�2xK-02 z*MLN20FFN2N2 ]JGP�

'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n� $� snq�sms� �� \vv�

�uvw�qvsu��q�w��q�vqt I w�wt
8 w��q [D'E �Z� $xK(NJ�N-yz-+1,xKN !N-GzL,y*xKKz2PG*2L� [�r��rs $+*++Lz-+



\vv� �l %*2P*F)N-vw2P FJ+ sp \*M2wKFN2�

,N.*N2�N2 yN,xK-JNyN2 *2P !0-,xKG�LN M�-
�*H�2M+JLN </+JFJN-*2LN2 PN- >N,,)N-MzK�
-N2 yN,/-0xKN2�

t C0uKLN2w*N P-NJPJFN2,J02wGN
'*2H+vN,+JFF*2L

E�- PJN K0xKLN2z*N P-NJPJFN2,J02zGN !N-�
FN,,*2L )02 EzK-�N*L0yN-V�xKN2 (N-PN2
$+-NJMN2/-0INH+J02,,�,+NFN NJ2LN,N+�+� PN�
-N2 >N,,)0G*FN2 zGGN-PJ2L, yNL-N2�+ J,+�
[JN /K0+0L-zFFN+-J,xKN '*2H+yN,+JF�
F*2L (J-P PzKN- J2 PJN,NF ^2(N2P*2L,yN�
-NJxK �*- ]N,xKzd*2L )02 %NMN-N2�/*2H+N2
LN2*+�+� [JN !N-H2�/M*2L NJ2�NG2N- 'z+xKN,
PN- $+-NJMN2/-0INH+J02 N-M0GL+ Pz22 �yN- PJN�
,N /K0+0L-zFFN+-J,xK yN,+JFF+N2 %NMN�
-N2�/*2H+N �^2P-�3 'NJ/N w��w�� [z PJN,N
'*2H+N �*- K0xKLN2z*N2 !N-H2�/M*2L PN-
'*2H+(0GHN2 PJN2N2 F�,,N2� ,0GG+N2 ,JN NJ2N
D-��N20-P2*2L LN2z*N- zG, PJN >N,,*2L
FJ+ $+-NJMN2/-0INH+J02,,�,+NFN2 ,NJ2� B2
PN2 )N-Lz2LN2N2 AzK-N2 KzyN2 ,JxK PJN
>N,,)N-MzK-N2 PN- $+-NJMN2/-0INH+J02 N-�
KNyGJxK (NJ+N-N2+(JxHNG+ *2P N--NJxKN2 J2�
�(J,xKN2 -NGz+J)N DN2z*JLHNJ+N2 )02 (N2J�
LN- zG, ���FF /-0 �F LNFN,,N2N- <yINH+�
G�2LN� !0-z*,,N+�*2L M�- PJN ZJ2M�K-*2L
)02 %NMN-N2�/*2H+N2 J,+ PNF2zxK NJ2N
$+z2Pz-Pzy(NJxK*2L PN- '*2H+H00-PJ2z�
+N2 )02 ���� � � � ���wFF zG, Z-LNy2J, PN-
/K0+0L-zFFN+-J,xKN2 ]�2PNGz*,LGNJxK*2L�
[JN,N E0-PN-*2L Hz22 2*- *2+N- ]NzxK+*2L
M0GLN2PN- @-J+N-JN2 N-M�GG+ (N-PN2o

� ]N-NJ+,+NGG*2L )02 K0xKLN2z* HzGJy-JN-+N2
$�,+NFFz�,+�yN2 �?�2LN2)N-H�-/N-*2L
yN,,N- t �F��

� =*+�*2L K0xKz*V�,N2PN- @zFN-z, FJ+
,+zyJGN- @zFN-zLN0FN+-JN�

� ^*M2zKFN PN, <yINH+N, �yN- %*2P*F�
)N-y�2PNFJ+ K0KN-%NP*2Pz2� *2P L*+N2
$xK2J++yNPJ2L*2LN2�

� </+JFzGN^*,GN*xK+*2LPN- $�N2NFJ+ GNJ,�
+*2L,M�KJLN2 ]GJ+�LN-�+N2�

� $JL2zGJ,JN-*2L PN- <yINH+� *2P !N-H2�/�
M*2L,/*2H+N FJ+ z2LN/z,,+N2 >N,,Fz-�
HN2 *2P

� ]N-�xH,JxK+JL*2L �*,�+�GJxKN- 'z-zFN+N-
PN- J22N-N2 <-JN2+JN-*2L�

[JN J2 PN2 )N-Lz2LN2N2 AzK-N2 N2+(JxHNG�
+N2 !N-yN,,N-*2L,F�LGJxKHNJ+N2 PN, /K0+0�
L-zFFN+-J,xKN2 >N,,,�,+NF, (*-PN2 z*,�
LNGNL+ z*M PJN 0/+JFzGN Z-M�GG*2L PN- 0�L�
@-J+N-JN2� CJN-�* (*-PN2 J2 @00/N-z+J02
FJ+ PN2 ^*+0F0yJGKN-,+NGGN-2� J2,yN,02PN-N
PN-!0GH,(zLN2^D� 0GM,y*-L� H02+J2*JN-�
GJxK (J,,N2,xKzM+GJxKN ^-yNJ+N2 P*-xKLN�
M�K-+ *2P PJN Z-LNy2J,,N J2 PJN /-zH+J,xKN
^2(N2P*2L �yN-20FFN2�

t�� {vN-/-�M*2L PN- >N,,N-LNv2J,,N
FJ+ K0uKLN2w* HwGJv-JN-+N2
$�,+NFFw�,+�vN2

]NJ PN- !0GH,(zLN2 ^D (*-PN2 J2 PN2 GN+��
+N2 AzK-N2 G�2LN2,+zyJGN '-�MH�-/N- z*,
@0KGNMz,N-Fz+N-JzG KN-LN,+NGG+� PN-N2 ,JL2z�
GJ,JN-+N >z�,+zy,G�2LN2 FJ+ NJ2NF ?z,N-J2�
+N-MN-0FN+N- z*M h�gt �F LN2z* HzGJy-JN-+
(N-PN2 H�22N2� "2+N- ]N-�xH,JxK+JL*2L
PN- %JxK+GJ2JN ![B�![Z wsvu�� �*- ~yN-�
/-�M*2L PN- N--NJxKyz-N2 ?�2LN2FN,,LN�
2z*JLHNJ+ �,JNKN ![B�![Z w��w� (*-PN2
*FMz2L-NJxKN $JF*Gz+J02,-NxK2*2LN2 �*-
</+JFJN-*2L PN, /K0+0L-zFFN+-J,xKN2
>N,,)N-MzK-N2, P*-xKLNM�K-+� ^*, PN2 $J�
F*Gz+J02,-NxK2*2LN2 N-LzyN2 ,JxK ?�,*2�
LN2 M�- 0/+JFzGN ^*M2zKFN)N-y�2PN �,JNKN
^yy� �� *2P !0-,xKG�LN M�- PJN "F,N+�*2L
PN- ![B�![Z %JxK+GJ2JN JF /-zH+J,xKN2
ZJ2,z+�� [z, '-�MLN,+NGG (*-PN 2zxK PJN,N-
%JxK+GJ2JNFJ+ $�,+NF� *2P@02+-0GGFz�,+��
yN2 )N-,NKN2� >NK-N-N PJLJ+zGN @zFN-z,
(*-PN2 �*- P-NJPJFN2,J02zGN2 '*2H+yN�
,+JFF*2L PN- !N-H2�/M*2L,� *2P >z��
,+zy,/*2H+N zF '-�MLN,+NGG LN2*+�+� *F Pz,
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\vv� tl '-�MLN,+NGG FJ+ >w�,+�vN2�

\vv� sl ?�2LN2FN,,wv(NJuK*2LN2 Pw-LN,+NGG+ M�- m $+-NuHN2G�2LN2 w*M n LN2*+�+N2 @02+-0GGFw��
,+�vN2�

?NJ,+*2L,/0+N2�JzG PN- NJ2�NG2N2>N,,,�,+N�
FN )N-LGNJxKN2 *2P NJ2,xK�+�N2 �* H�22N2
�,JNKN ^yy� w��
^G, Z-LNy2J, (*-PN2 Fz�JFzGN ?�2LN2�

FN,,zy(NJxK*2LN2 PN, CzGy)N-yz2PN, )02
��ws�FF *2P PN, !0GG)N-yz2PN, )02
��wpwFF N-FJ++NG+ �)LG�%z*+N2yN-L w�����
[z ,JxK J2 PN- z*MLN20FFN2N2 $�N2N zxK+
@02+-0GGFz�,+�yN yNMz2PN2� H022+N2 PJN
+-Jz2L*GJN-+N2 $+-NxHN2G�2LN2 FNK-MzxK FJ+
PN2 HzGJy-JN-+N2 $0GGG�2LN2 )N-LGJxKN2 (N-�
PN2� [JN [JdN-N2�N2 (N-PN2 J2 NJ2NF [Jz�
L-zFF zG, ?�2LN2FN,,zy(NJxK*2LN2 Pz-�
LN,+NGG+ �,JNKN ^yy� v� [JN Z-LNy2J,,N PJN,N-
N-,+N2"2+N-,*xK*2LN2 N-LzyN2 INP0xK?�2�
LN2FN,,zy(NJxK*2LN2� PJN +NJG(NJ,N yJ, �*
���MzxK ,xKGNxK+N- zG, PJN N-(z-+N+N2 ?�2�
LN2FN,,zy(NJxK*2LN2 (z-N2� [JN,N [J,�
H-N/z2� (z- Pz-z*M �*-�xH�*M�K-N2� Pz,,
PJN Z-LNy2J,,N PN- /K0+0L-zFFN+-J,xKN2
'*2H+yN,+JFF*2L N-,+FzGJL 2zxK PN2 !0-�

LzyN2 PN- ![B�![Z %JxK+GJ2JN H02+-0GGJN-+
*2P zG, &*zGJ+�+,Fz� PJN ?�2LN2FN,,zy�
(NJxK*2L KN-z2LN�0LN2 (*-PN� (�K-N2P
M-�KN- K�*XL PJN J22N-N DN2z*JLHNJ+ PN-
]�2PNGz*,LGNJxK*2L zG, &*zGJ+�+,H-J+N-J*F
yN+-zxK+N+ (*-PN �)LG� ?*KFz22 3 D0P�
PJ2L w��u�� [z ,JxK PJN,N N-,+N2 Z-LNy2J,,N
z*M NJ2N ,NK- M-�KN %NzGJ,JN-*2L PN, '-�MLN�
,+NGG, yN�0LN2� (*-PN2 �*- (NJ+N-N2 $+NJLN�
-*2L PN- >N,,LN2z*JLHNJ+ !N-yN,,N-*2LN2
z2 PN- @02,+-*H+02 PN->z�,+�yN *2P �JNG�
Fz-HN2 )0-LN,xKGzLN2 *2P *FLN,N+�+�

t�t X-K�K*2L PN- >N,,LN2w*JLHNJ+
FJ+ 0/+JFJN-+N2 >N,,Fw-HN2

[z J2 PN- ^*+0F0yJGJ2P*,+-JN z*xK !N-,*�
xKN J2 PN- @�G+NHzFFN- yNJ N�+-NFN2 #NF�
/N-z+*-*2+N-,xKJNPN2 P*-xKLNM�K-+ (N-PN2�
(*-PN2 PJN '*2H+Fz-HN2 z*M PN2 >z�,+��
yN2 zG, DGz,V�xKN2 FJ+ z*,+z*,xKyz-NF
CJ2+N-L-*2P M�- J2PJ-NH+N ]NGN*xK+*2L *2P
FJ+ z*MLNPzF/M+N2 �JNGFz-HN2 M�- K0KN
%z2P,xK�-MN z*,LNGNL+� B2 FNK-N-N2 *2zy�
K�2LJLN2 "2+N-,*xK*2LN2 �,JNKN [-N�N-
w��v *2P D�GHN- w��u� (*-PN2 INP0xK 2N�
Lz+J)N ZJ2V�,,N PN- xK-0FyNPzF/M+N2
DGz,Fz-HN2 z*M Pz, >N,,N-LNy2J, 2zxKLN�
(JN,N2� AN 2zxK ^*,GN*xK+*2L PN- $�N2N N-�
LzyN2 ,JxK yNJ PN2DGz,Fz-HN2 *2N-(�2,xK�
+N $xKz++N2 *2P [0//NGzyyJGP*2LN2� PJN PJN
z*+0Fz+J,xKN '*2H+FN,,*2L J2 PN2 PJLJ+z�
GN2 ]JGPN-2 )N-M�G,xK+N2 �,JNKN ^yy� u�� [z�
KN- (*-PN2 PJN >N,,Fz-HN2 PN- %NMN-N2��
Fz�,+�yN KJ2,JxK+GJxK JK-N-E0-F*2PEz-yN
0/+JFJN-+�
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\vv� rl ZK-0FvNPwF/M+N DGw,Fw-HN� \vv� ql X/0��PFw-HN �0vN2��

\vv� pl D-w)J+w+J02,NJ2MG*,, w*M PJN 0/+J,uKN
\uK,N�

CJN-�*(*-PN2 PJN %NMN-N2�Fz�,+�yNFJ+
(NJ�N2 Z/0��PFz-HN2 )N-,NKN2 �,JNKN
^yy� t� *2P PJN ?�2LN2FN,,zy(NJxK*2LN2
N-2N*+ z*, FNK-N-N2 '-0INH+N2 FJ+ *2+N-�
,xKJNPGJxKN2 @zFN-z�<yINH+J)H0FyJ2z+J0�
2N2 yN-NxK2N+� [JN </+JFJN-*2L PN- >N,,�
Fz-HN2 M�K-+N �* NJ2N- !N-HGNJ2N-*2L PN-
Fz�JFzGN2 ?�2LN2FN,,zy(NJxK*2LN2 )02
yJ,KN- ��vFF z*M ���t�FF�[z PJN,N- N-+
20xK 2JxK+ PN- N-(z-+N+N2 D-��N20-P2*2L
N2+,/-zxK� (*-PN2 B2,+zyJGJ+�+N2 J2 PN- @z�
FN-zLN0FN+-JN )N-F*+N+� PJN LLM� z*M ^y�
2*+�*2L,N-,xKNJ2*2LN2 PN- <yINH+J)Mz,,*2�
LN2 �*-�xHLNM�K-+ (N-PN2 H�22N2�

t�s [N-�uH,JuK+JL*2L �*,�+�GJuKN-
'w-wFN+N- PN- J22N-N2
<-JN2+JN-*2L

B2 )JNGN2 ]N-NJxKN2 PN- 0/+J,xKN2>N,,+NxK�
2JH (N-PN2 [JLJ+zGHzFN-z, NJ2LN,N+�+� PJN
2JxK+ z*,P-�xHGJxK M�- PN2 ZJ2,z+� zG,>N,,�
HzFN-z FJ+ ,+zyJGN- *2P H02,+z2+N- J22N-N-
<-JN2+JN-*2L H02,+-*JN-+ (*-PN2� "F .*z�
GJ+z+J) K0xK(N-+JLN #-Jz2L*Gz+J02,N-LNy2J,�
,N �* N-�JNGN2� (*-PN2 J2 *2+N-,xKJNPGJxKN2
"2+N-,*xK*2LN2 ,0(0KG Z-(NJ+N-*2LN2 PN-
>0PNGGJN-*2L PN- J22N-N2 <-JN2+JN-*2L zG,
z*xK yJGP)z-Jz2+N ^2,�+�N LN+N,+N+� PJN F�L�
GJxKN ^y(NJxK*2LN2 PN- @zFN-zLN0FN+-JN
(�K-N2P PN- ^*M2zKFN H0F/N2,JN-N2 ,0GG�
+N2� B2 zGGN2 E�GGN2 ,J2P PJN,N ^2,�+�N IN�
P0xK )0F#�/ *2P PN- ]z*(NJ,N PN- LN2*+��
+N2 @zFN-z zyK�2LJL *2P F�,,N2 IN 2zxK
^*,(zKG P*-xK PN2 ^2(N2PN- z2LN/z,,+
(N-PN2 �)LG� %JNHN��z// N+ zG� w��q�� ^*,
PN2 NJ2LNKN2PN2 "2+N-,*xK*2LN2 �*- @z�
FN-zLN0FN+-JN *2P �* ,�,+NFz+J,xKN2 ?J2�
,N2MNKGN-2 N-Lzy ,JxK PJN !N-F*+*2L� Pz,,
,JxK PJN <yINH+J)N PN- [JLJ+zGHzFN-z, (�K�
-N2P PN- ^*M2zKFN J2 ^yK�2LJLHNJ+ )02 PN-
$xK(N-H-zM+ -NGz+J) �*F $N2,0- yN(NLN2

*2P PzFJ+ NJ2N H02,+z2+N J22N-N <-JN2+JN�
-*2L J2 E-zLN LN,+NGG+ (N-PN2 F*,, �,JNKN
^yy� s�� ]NJ /K0+0L-zFFN+-J,xKN2 ^*M2zK�
FN2 2zxK ![B�![Z wsvu�� (J-P PJN K0-J�
�02+zGN D-*2P-J,,NyN2N P*-xK ,JL2zGJ,JN-+N
]0PN2/*2H+N -N/-�,N2+JN-+� ~yN- PJN,N zy�
,0G*+N <-JN2+JN-*2L JF CzGGN2H00-PJ2z+N2�
,�,+NF *2P PJN �*�N-N <-JN2+JN-*2L PN- @z�
FN-z Hz22 PJN %JxK+*2L PN- 0/+J,xKN2 ^xK�
,N �*- D-z)J+z+J02,-JxK+*2L yN,+JFF+ *2P
J2 PN2 ^*,(N-+N/-0�N,, NJ2yN�0LN2 (N-PN2�
B2 (NJ+N-N2 "2+N-,*xK*2LN2 �)LG� CzJL N+
zG� w��s 3 CzJL N+ zG� w��r� (J-P NJ2 2N*N-
L-z)J+z+J02,�-JxK+*2L,zyK�2LJLN- 'z-zFN�
+N- M�- PJN J22N-N <-JN2+JN-*2L PJLJ+zGN- @z�
FN-z, �*- @0F/N2,JN-*2L )02 =NJL*2LN2
zF <yINH+J)z2,xKG*,, yN,xK-JNyN2� B2 PJN�
,N2 ]NJ+-�LN2 (J-P PN- ZdNH+ PN- D-z)J+z�
+J02 z*M Pz, <yINH+J) *2P PN,,N2 ^2,xKG*,,
F0PNGGJN-+ *2P NJ2 /K�,JHzGJ,xKN, >0PNGG
�*- @0F/N2,z+J02 PN, D-z)J+z+J02,NJ2V*,�
,N, LN+N,+N+� Z-,+N Z-LNy2J,,N (NJ,N2 yN-NJ+,
!N-yN,,N-*2LN2 PN- ?�2LN2FN,,zy(NJ�
xK*2LN2 2zxK ![B�![Z wsvu�� z*M� B2
FNK-N-N2 !N-,*xKN2 �,JNKN ^yy� r� (*-PN2
FJ+ NJ2N- [JLJ+zGHzFN-z E*IJ EJ2N'J� $w '-0
)N-LGNJxKyz-N ]JGP)N-y�2PN FJ+ *2P 0K2N
@0--NH+*- PN- <yINH+J)2NJL*2L LN-NxK2N+�
B2 '-0INH+ � (*-PN2 xz� w�� ^*M2zKFN2FJ+
K�*XLN- @z2+*2L PN- @zFN-z yN-�xH,JxK�
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\vv� ol >w�� ?�2LN2FN,,wv(NJuK*2LN2 /-0 F
M�- *2H0--JLJN-+N *2P H0--JLJN-+N <vINH+J)2NJ�
L*2LN2�

\vv� nl {vN-GwLN-*2L )02 $JF*Gw+J02,Pw+N2 FJ+
-NwGN2 [JGPPw+N2�

+JL+� J2 '-0INH+ w (*-PN2 xz� �w�^*M2zKFN2
J2 �yN-(JNLN2P K0-J�02+zGN- ^20-P2*2L
z*,LN(N-+N+� [JN !0-LzyN� NJ2N ?�2LN2FN,,�
zy(NJxK*2L )02 �o��� ��� y�(� ���w�FF
yNJ NJ2N->z�,+zy,G�2LN )02 w���FF �* N-�
-NJxKN2� H022+N FJ+ PJN,NF ^2,z+� KzGy N-�
M�GG+ (N-PN2� N--NJxK+ (*-PN2 ���w�FF yN�
�0LN2 z*M NJ2N $+-NxHN2G�2LN )02 �F�
[JN Z-(NJ+N-*2L PN, 'z-zFN+N-F0PNGG,

M�- PJN J22N-N <-JN2+JN-*2L (*-PN PzKN- J2
NJ2 ]�2PNGz*,LGNJxK*2L,/-0L-zFF J2+N�
L-JN-+�  NJ+N-LNKN2PN "2+N-,*xK*2LN2 �*-
,JL2JXHz2+N2  J-H*2L PJN,N, ^2,z+�N, z*M
PJN >N,,LN2z*JLHNJ+ (N-PN2 �*- �NJ+ JF
%zKFN2 NJ2N- Gz*MN2PN2[J,,N-+z+J02 z2 PN-
?NJy2J� "2J)N-,J+�+ Cz220)N- P*-xKLN�
M�K-+� Z, J,+ LN/Gz2+� PJN,N J2 @�-�N �* )N-�
�dN2+GJxKN2�

s \*,(N-+*2L )02 [JGP,N.*N2�N2

B2 PN2 )N-Lz2LN2N2 AzK-N2 (*-PN PJN /K0�
+0L-zFFN+-J,xKN '*2H+yN,+JFF*2L z*xK
N-M0GL-NJxK M�- PJN ^*,(N-+*2L )02 EzK-�
�N*L,JxKN-KNJ+,)N-,*xKN2 z2LN/z,,+� [*-xK
PJN ]N-NxK2*2L P-NJPJFN2,J02zGN- <yINH+�
/*2H+(0GHN2 PN, EzK-�N*L, z*M PN- !N-�
,*xK,z2GzLN H022+N2 N-,+FzGJL P-NJPJFN2�
,J02zGN $JF*Gz+J02,Pz+N2 FJ+ PN2 -NzGN2
!N-,*xK,Pz+N2 �yN-GzLN-+ (N-PN2 *2P (N-+�
)0GGN $xKG�,,N M�- PJN </+JFJN-*2L *2P $+NJ�
LN-*2L PN- $JxKN-KNJ+ PN- EzK-�N*LN zyLN�
GNJ+N+ (N-PN2 �,JNKN ^yy� q��
[JN /-z�J,2zKN B2+NL-z+J02 PN- /K0+0�

L-zFFN+-J,xKN2 >N,,FN+K0PJH J2 PN2 !N-�

,*xK,zyGz*M ,+NGG+N NJ2N L-0�N CN-z*,M0-PN�
-*2L Pz-� ZJ2N-,NJ+, F*,,+N2 LN0FN+-J,xKN
>J2JFzGM0-PN-*2LN2 N-M�GG+ (N-PN2� *F
NJ2N zH�N/+zyGN >N,,LN2z*JLHNJ+ �* N--NJ�
xKN2� z2PN-N-,NJ+, F*,,+N PN- �*,�+�GJxKN
!N-,*xK,z*M(z2P� (JN �� ]� PJN '*2H+,JL2z�
GJ,JN-*2L *2P PN- ZJ2,z+� �*,�+�GJxKN- @z�
FN-z, J2 )N-+-N+yz-N2 D-N2�N2 LNKzG+N2
(N-PN2� �*- @02+-0GGN NJ2�NG2N- 'Kz,N2 PN-
/K0+0L-zFFN+-J,xKN2 >N,,HN++N (*-PN2
&*zGJ+�+,/z-zFN+N- N2+(JxHNG+� PJN PN2 ^2�
(N2PN-2 LNNJL2N+N @N22L-��N2 �*- ZJ2�
,xK�+�*2L PN- N--NJxKyz-N2 >N,,LN2z*JL�
HNJ+ *2P &*zGJ+�+ PN, P-NJPJFN2,J02zGN2 Z-�
LNy2J,,N, �*- !N-M�L*2L ,+NGGN2 �,JNKN  JL�
LN2KzLN2 3 %zL*,N w��v��

s�� @N22L-��N2 �*- &*wGJ+�+,�
vN*-+NJG*2L

B2 PN2 )N-Lz2LN2N2 AzK-N2 (*-PN2 yN-NJ+,
J2 *2+N-,xKJNPGJxKN2D-NFJN2� (JN �� ]� [B=
*2P ![B )N-,+�-H+ %JxK+GJ2JN2 N2+(JxHNG+
*2P !N-MzK-N2 )0-LN,+NGG+� PJN *2zyK�2LJL
)02 PN2 )N-(N2PN+N2 ^*,LGNJxK*2L,z2,�+�
�N2 NJ2N ]N(N-+*2L PN- &*zGJ+�+ PN- /K0+0�
L-zFFN+-J,xKN2 Z-LNy2J,,N N-F�LGJxKN2
�,JNKN ?*KFz22 3  N2P+ w��� *2P %z*�
+N2yN-L 3  JLLN2KzLN2 w��w��
^*, /-zH+J,xKN2 Z-MzK-*2LN2 J2 EzK-�

�N*L,JxKN-KNJ+,)N-,*xKN2 N-LzyN2 ,JxK (NJ�
+N-N @N22L-��N2 �*- ]N*-+NJG*2L PN- &*z�
GJ+�+ /K0+0L-zFFN+-J,xKN- ]JGP)N-y�2PN J2
=zKyN-NJxK,/-0INH+N2 �,JNKN %zL*,N 3
 JLLN2KzLN2 w��vz�� [JN,N @N22L-��N2
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\vv� ml \*M2wKFNw20-P2*2L vNJF $JuKN-KNJ+,�
)N-,*uK�

\vv� ��l $�2uK-02J,w+J02,)N-,*uKN FJ+ �(NJ @wFN-w,�

,0GGN2 PN2 =*+�N- J2 PJN ?zLN )N-,N+�N2� yNJ
PN- !0-yN-NJ+*2L *2P[*-xKM�K-*2L /K0+0�
L-zFFN+-J,xKN- <yINH+yN,+JFF*2LN2 .*z�
GJ+z+J) K0xK(N-+JLN Z-LNy2J,,N �* N-�JNGN2�
[JN @N22L-��N2 H�22N2 z*, NJ2MzxKN2 LN0�
FN+-J,xKN2>z�N2 zyLNGNJ+N+(N-PN2 *2P N-�
M0-PN-2 HNJ2 +JNMN-LNKN2PN, J,,N2 �yN- ,+z�
+J,+J,xKN >N+K0PN2 0PN- ^*,LGNJxK*2L,)N-�
MzK-N2 �,JNKN %zL*,N 3  JLLN2KzLN2
w��vy�� [JN ^*M,/zG+*2L PN- /K0+0L-zF�
FN+-J,xKN2 >N,,HN++N J2 #NJG/-0�N,,N FJ+
PN2 IN(NJGJL L�G+JLN2 @N22L-��N2 Kz+ Pz�*
LNM�K-+� Pz,, JF /-zH+J,xKN2 !N-,*xK,yN�
+-JNy>N,,zyG�*MN 0/+JFJN-+ *2P^*M2zKFN�
H02,+NGGz+J02N2 )N-yN,,N-+ (N-PN2 H022+N2
�,JNKN ^yy� p�� ]NJ NJ2JLN2 ^*+0F0yJGKN-�
,+NGGN-2(N-PN2 PJN ,/N�JX,xKN2@N22L-��N2
�*- !0-yN-NJ+*2L *2P @02+-0GGN J2+N-2N-
!N-,*xK,zyG�*MN J2 PN- =zKyN-NJxK,/K0+0�
L-zFFN+-JN� J2,yN,02PN-N yNJ PN- !0-yN-NJ�
+*2L )02 EzK-�N*L,JxKN-KNJ+,)N-,*xKN2�
NJ2LN,N+�+� $0 Hz22 �� ]� �yN-/-�M+ (N-PN2�
0y PN- 20+(N2PJLN �JNGFz-HN2P*-xKFN,,N-

J2 PN- ,/N�JNGGN2 ^*M2zKFNLN0FN+-JN N-M�GG+
J,+�
[JN,N �*,�+�GJxK PNX2JN-+N2 @N22L-��N2

KzyN2 z*xK ]NzxK+*2L z*M J2+N-2z+J02zGN-
ZyN2N LNM*2PN2 *2P (*-PN2 �(J,xKN2�NJ+�
GJxK J2 zyLN(z2PNG+N- E0-F J2 PN- %N)J,J02
PN- B$< qrw� %0zP )NKJxGN, � >Nz,*-NFN2+
+NxK2J.*N, J2 JF/zx+ +N,+, � </+JxzG B2,+-*�
FN2+z+J02 )N-(N2PN+ �,JNKN B$< w��w��

s�t $�2uK-02J+�+ )02
>NK-HwFN-w,�,+NFN2

ZJ2N L-*2PGNLN2PN !0-z*,,N+�*2L M�- PJN
N�zH+N /K0+0L-zFFN+-J,xKN ]N,+JFF*2L
yN(NL+N- <yINH+N z*, ]JGP,N.*N2�N2 NJ2N,
>NK-HzFN-z,�,+NF, J,+ PJN ,�2xK-02N ]JGP�
z*M2zKFN� ^,�2xK-02J+�+N2 �(J,xKN2 PN2
NJ2�NG2N2 @zFN-z, H�22N2 �* ,�,+NFz+J�
,xKN2 !N-,xKJNy*2LN2 PN- P-NJPJFN2,J02z�
GN2 <yINH+H00-PJ2z+N2 M�K-N2� [zKN- (*-�
PN2 )N-,xKJNPN2N !N-,*xK,z*Myz*+N2 *2+N-�
,*xK+� FJ+ PN-N2 CJGMN )0-Kz2PN2N ^,�2�
xK-02J+�+N2 yNJ CJLK�$/NNP @zFN-z, yN�
,+JFF+ (N-PN2 H�22N2 �)LG� Z-2,+ w��w��
[JN,N yN,+z2PN2 �� ]� z*, -0+JN-N2PN2 '-�M�
H�-/N-2� PJN JF !0-PN-L-*2P )0- NJ2NF
EN,+/*2H+MNGP yN(NL+ (*-PN2 �,JNKN
^yy� ��� *2P ^,�2xK-02J+�+N2 PN- NJ2LN,N+�
�N2 �(NJ @zFN-z, z*, PN2 'z-zGGz�N2 yNJ
PN- '*2H++-Jz2L*Gz+J02 z*MPNxHN2 H022+N2�
^*,^,�2xK-02J+�+N2 -N,*G+JN-N2PN ��'z-zGG�
z�N2 N-�N*L+N2 ENKGN- J2 PN- <yINH+H00-PJ�
2z+N /z-zGGNG �*- ]GJxH-JxK+*2L� ��'z-zGGz�N2
M�K-+N2 �* (J2P,xKJNMN2 $xK2J++N2 PN- ]JGP�
,+-zKGN2 *2P PzFJ+ �* L-0�N2 !N-yN,,N-*2�
LN2 J2 PN2 ]JGPH00-PJ2z+N2�
[JN"2+N-,*xK*2LN2 PNxH+N2 )0-Kz2PN2N

^,�2xK-02J+�+N2 yNJ @zFN-z, FJ+ N�+N-2N-
$�2xK02J,z+J02 z*M *2P F�2PN+N2 J2 PN-
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\vv� ��l \v,+-wKJN-+N Yw-,+NGG*2L PN- E0+0L-*vN J2 PN- !N-,*uK,KwGGN�

@02�N/+J02 *2P PNF ]z* NJ2N, ,0LN2z22�
+N2 $�2xK-020FN+N-,� NJ2N- \-z,K*K- yN,+N�
KN2P z*, ?Z[�?z*M�NJGN2 FJ+ )0-/-0L-zF�
FJN-+N- #zH+*2L� FJ+ PN-N2 CJGMN F�LGJxKN
^,�2xK-02J+�+N2 PJ-NH+ JF ]JGP z*, PN- zy�
LNyJGPN+N2 @02XL*-z+J02 PN- ?N*xK+PJ0PN2
zyLNGNJ+N+ (N-PN2 H�22N2�
^G, ^G+N-2z+J)N N-F�LGJxK+ z*xK NJ2 $+N�

-N0,/JNLNG)0-,z+� PJN CN-,+NGG*2L )02 ,�2�
xK-02N2 !JPN0,N.*N2�N2 0K2N NGNH+-02J�
,xKN CJGM,FJ++NG� Pz 2*- NJ2N @zFN-z �*-
]JGPz*M2zKFN NJ2LN,N+�+ (J-P �)LG� ?*K�
Fz22 w��t *2P �� ]� Cz,+NP+ N+ zG� w��t��
�(z- KzGyJN-+ ,JxK P*-xK PJN =*+�*2L PN,
$/JNLNG)0-,z+�N, Pz, 2*+�yz-N ]JGPM0-Fz+�
P*-xK PJN ]N,xK-�2H*2L z*M 2*- NJ2N CJLK�
,/NNPHzFN-z N-LJy+ ,JxK zyN- NJ2N ,NK- (J-+�
,xKzM+GJxKN ?�,*2L *2P NJ2 zy,0G*+ ,�2�
xK-02 z*M2NKFN2PN, >N,,,�,+NF�
^F B'B (*-PN zGGN-PJ2L, NJ2 z2PN-N-  NL

NJ2LN,xKGzLN2 *2P NJ2 2N*N, !N-MzK-N2 �*-
P-NJPJFN2,J02zGN2 /K0+0L-zFFN+-J,xKN2
^*,(N-+*2L z,�2xK-02 z*MLN20FFN2N-
]JGP,N.*N2�N2 FJ++NG, '*2H+)N-M0GL*2L,�
)N-MzK-N2 N2+(JxHNG+ �,JNKN %zL*,N w��r��
[zyNJ ,J2P HNJ2N Cz-P(z-NH0F/02N2+N2
�*- $�2xK-02J,z+J02 PN- @zFN-z, 0PN- �*-
>N,,*2L PN- ^,�2xK-02J+�+ N-M0-PN-GJxK�
[z, !N-MzK-N2 yN-*K+ z*M PN- $�2xK-02J,z�
+J02 PN- '*2H+FN,,*2LN2 J2 PN2 ]JGP,N�
.*N2�N2� [JN ^,�2xK-02J+�+ (J-P J2 E0-F
NJ2N- @0--NH+*-M*2H+J02 F0PNGGJN-+ *2P J2
Pz, >0PNGG PN- /K0+0L-zFFN+-J,xKN2 ]�2�
PNGz*,LGNJxK*2L z*MLN20FFN2� ^*M PJN,N
 NJ,N H�22N2 PJN <yINH+H00-PJ2z+N2 �*)N-�
G�,,JL yN,+JFF+ *2P PN- ZJ2V*,, NJ2N- F�L�
GJxKN2 ^,�2xK-02J+�+ -NxK2N-J,xK H0F/N2�
,JN-+ (N-PN2�

s�s >NK-FNPJN2LN0FN+-JN

B22N-KzGy PN- EzK-�N*L,JxKN-KNJ+,)N-,*xKN
(N-PN2 z*xK CJLK�$/NNP EJGFN PN, !N-�
,*xK,MzK-�N*L, )0F EzK-�N*Ly0PN2 *2P
PN2 ^LL-NLz+N2 z*MLN20FFN2 �,JNKN
^yy� ���� [JN,N ^*M2zKFN2 N-M0GLN2 )02
*2+N2 z*, NJ2N- 'K0+0L-*yN P*-xK NJ2N xz�
p�FF PJxHN 'GN�JLGz,,xKNJyN�
B2 (NJ+N-LNKN2PN2 "2+N-,*xK*2LN2 (*-�

PN PJN ,/N�JNGGN>NK-FNPJN2LN0FN+-JN �,JNKN
z*xK@0+0(,HJ �pqr *2P ]zxKFz22 w����
yNJ PN- >N,,*2L z*, PN- 'K0+0L-*yN yN�
-�xH,JxK+JL+ *2P Pz, LN0FN+-J,xKN >0PNGG
PN- �N2+-zG/N-,/NH+J)N *F PJN ZJ2V*,,L-��
�N2 PN- $+-zKG)N-�2PN-*2L yNJF [*-xK+-J++
P*-xK PJN 'GN�JLGz,,xKNJyN N-(NJ+N-+ �)LG�
%0Gz2P w��r�� [*-xK PJN ]N-�xH,JxK+JL*2L
PN- >NK-FNPJN2LN0FN+-JN JF ^*,LGNJ�
xK*2L,z2,z+� H022+N PN- FJ++GN-N '*2H+MNK�
GN- (N,N2+GJxK )N--J2LN-+ (N-PN2 *2P PJN LN�
M0-PN-+N D-N2�N )02 h��tFF NJ2LNKzG+N2
(N-PN2�

r �*,wFFN2Mw,,*2L

B2 PJN,NF ]NJ+-zL (*-PN2 /-z�J,0-JN2+JN-+N
?�,*2LN2 )0-LN,+NGG+� PJN J2 PN2 GN+�+N2 ��
AzK-N2 zF B'B N2+(JxHNG+ (*-PN2 *2P PN2
ZJ2,z+� PN- =zKyN-NJxK,/K0+0L-zFFN+-JN
J2 ,/N�JNGGN2 ^2(N2P*2LN2 PN- ^*+0F0yJG�
J2P*,+-JN 0/+JFJN-N2 *2P PzFJ+ PJN ^H�N/�
+z2� yNJ PN2 =*+�N-2 (N,N2+GJxK ,+NJLN-+N2�
[JN ,�,+NFz+J,xKN2 "2+N-,*xK*2LN2 J2 PN-
K0xK/-��J,N2 '*2H+yN,+JFF*2L M�K-+N2 �*
NJ2N- !N-yN,,N-*2L PN- $�,+NFFz�,+�yN
*2P PN- '*2H+,JL2zGJ,JN-*2L ,0(JN NJ2N- Z-�
(NJ+N-*2L PN, @zFN-zF0PNGG, J2 PN- ]�2�
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PNGz*,LGNJxK*2L� >J+ /-z�J,-NGN)z2+N2
@N22L-��N2 H�22N2 #NJG/-0�N,,N PN- /K0�
+0L-zFFN+-J,xKN2 >N,,HN++N NJ2LN,xK�+�+
*2P LN0FN+-J,xK 2zxK)0GG�JNKyz-N>N,,z*M�
yz*+N2 N-,+NGG+ (N-PN2�

BF ]N-NJxK PN- ]JGP,N.*N2�z*,(N-+*2L
(*-PN2 !0-,xKG�LN �*- </+JFJN-*2L PN-
^*M2zKFNH02XL*-z+J02� PN- $+zyJGJ,JN-*2L
PN- >N,,z20-P2*2LN2 P*-xK �*,�+�GJxKN
!N-H2�/M*2L,/*2H+N *2P ?�,*2LN2 �*- ]N�
-�xH,JxK+JL*2L z,�2xK-02 z*M2NKFN2PN-
@zFN-z, N-z-yNJ+N+�

q Yw2H,wL*2L

[N- ^*+0- F�xK+N ,JxK z2 PJN,N- $+NGGN yNJ
PN2 '-0INH+/z-+2N-2 M�- PJN H00/N-z+J)N �*�
,zFFN2z-yNJ+ yNPz2HN2� [JN '-0INH+/z-+�
2N- z*, PN- PN*+,xKN2 ^*+0F0yJGJ2P*,+-JN
,J2P PJN !0GH,(zLN2 ^D� PJN [-��B2L� K�x�
E� '0-,xKN ^D� PJN ^*PJ ^D� PJN ]> ^D
*2P PJN [zJFGN- \K-�,GN- ^D�

^*ML-*2P PN- N-M0GL-NJxKN2 @00/N-z+J02
(*-PN2 J2 PN2 )N-Lz2LN2N2 AzK-N2 (JNPN-�
K0G+ DN0P�,JN�B2LN2JN*-N PN- ?NJy2J� "2J�
)N-,J+�+ Cz220)N- FJ+ PNF $xK(N-/*2H+
=zKyN-NJxK,/K0+0L-zFFN+-JN J2 PN2 )N-�
,xKJNPN2N2 ^y+NJG*2LN2 PN- DN-�+Nz2yJN+N-
*2P PN- ^*+0F0yJGJ2P*,+-JN NJ2LN,+NGG+�
[JN,N- N2LN @02+zH+ �* PN2 ^2yJN+N-2 *2P
=*+�N-2 PN- 0/+J,xKN2 >N,,+NxK2JH (J-P
z*xK J2 �*H*2M+ Pz�* M�K-N2� Pz,, �JNGM�K�
-N2PN !N-MzK-N2,� *2P DN-�+NN2+(JxHG*2�
LN2 J2 N2LN- @00/N-z+J02 FJ+ PNF B2,+J+*+
M�- 'K0+0L-zFFN+-JN *2P DN0B2M0-Fz+J02
P*-xKLNM�K-+ (N-PN2 H�22N2�

?J+N-w+*-

^2P-�� '� 3 'NJ/N� A�� w��wo �*- Z-Mz,,*2L )02
E-NJM0-FV�xKN2 FJ+ $+-NJMN2/-0INH+J02,,�,+NF
*2P PJLJ+zGN- =zKyN-NJxK,/K0+0L-zFFN+-JN� �
'*yGJHz+J02N2 PN- [D'E ��o w���w�s�

]zxKFz22� >�� w���o ]NJ+-zL �*- !N-yN,,N-*2L
PN- DN2z*JLHNJ+,HN22L-��N2 )02 D-0�Fz2J�
/*Gz+0-N2 JF >NK-FNPJN2NJ2,z+� FJ+ CJGMN PN-
PJLJ+zGN2 'K0+0L-zFFN+-JN� ?NJy2J� "2J)N-,J�
+�+ Cz220)N-� � EzxKyN-NJxK >z,xKJ2N2yz*�
[J,,N-+z+J02�

[0GP� A�� �ppro ZJ2 K�y-JPN, /K0+0L-zFFN+-J�
,xKN, B2P*,+-JNFN,,,�,+NF K�xK,+N- DN2z*JL�
HNJ+ *2P ,NJ2N ~yN-/-�M*2L� � $xK-JM+N2-NJKN

$+*PJN2Lz2L !N-FN,,*2L,(N,N2� "2J)N-,J+�+
PN- ]*2PN,(NK- tu� >�2xKN2�

[-N�N-� A�� w��vo "2+N-,*xK*2LN2 �*- $+NJLN-*2L
PN, DN2z*JLHNJ+,/0+N2�JzG, PN, /K0+0L-zF�
FN+-J,xKN2 >N,,,�,+NF, #%B#<' PN- EJ-Fz
D<>FyC� � "2)N-�dN2+GJxK+N [J/G0Fz-yNJ+
zF B2,+J+*+ M�- 'K0+0L-zFFN+-JN *2P DN0B2�
M0-Fz+J02� "2J)N-,J+�+ Cz220)N-�

Z-2,+�C�� w��wo ZJL2*2L P-NJPJFN2,J02zGN- /K0�
+0L-zFFN+-J,xKN- !N-MzK-N2 J2 $JxKN-KNJ+,)N-�
,*xKN2� � [J/G0Fz-yNJ+ zF B2,+J+*+ M�- 'K0+0�
L-zFFN+-JN *2P DN0B2M0-Fz+J02� "2J)N-,J+�+
Cz220)N-� (((�J/J�*2J�Kz220)N-�PN�XGNzPFJ
2�J2,+J+*+�/PM�Pz�N-2,+�/PM �>zJ w��q��

D�GHN-�\�� w��uo "2+N-,*xK*2LN2 �*-@zGJy-JN-�
M�KJLHNJ+ *2P '-z�J,+z*LGJxKHNJ+ )02 *2+N-�
,xKJNPGJxKN2 >N,,Fz-HN2+�/N2 J2 >z�,+�yN2
�*-DN2z*JLHNJ+,,+NJLN-*2L yNJ /K0+0L-zFFN+�
-J,xKN2>N,,*2LN2� � [J/G0Fz-yNJ+ zF B2,+J+*+
M�- 'K0+0L-zFFN+-JN *2P DN0B2M0-Fz+J02�
"2J)N-,J+�+ Cz220)N-� (((�J/J�*2J�Kz220)N-�
PN�XGNzPFJ2�J2,+J+*+�/PM�[J/G0Fz-yNJ+�D*NG
HN-�/PM �>zJ w��q��

CzJL�\��CNJ/HN�\� 3 JLLN2KzLN2�>�� w��so
?N2, J2xGJ2z+J02 P*N +0 J2,+zyGN X�J2L, PN+Nx+NP
z2P )N-JXNP (J+K ![B�![Z wsvu 'z-+ B� � B2�
+N-2z+J02zG ^-xKJ)N, 0M 'K0+0L-zFFN+-�� %N�
F0+N $N2,J2L z2P $/z+JzG B2M0-Fz+J02 $xJN2xN,
vs �t�� z*M \[�

CzJL� \�� CNJ/HN� \� 3  JLLN2KzLN2�>��w��ro
ZJ2 2N*N- L-z)J+z+J02,-JxK+*2L,zyK�2LJLN- 'z�
-zFN+N- M�- PJN B22N-N <-JN2+JN-*2L �*- @0F�
/N2,JN-*2L )02 =NJL*2LN2 zF <yINH+J)z2�
,xKG*,,� � 'K0+0L-zFFN+-JN � ?z,N-,xz22J2L �
</+J,xKN v[�>N,,+NxK2JH� ]NJ+-�LN PN- <GPN2�
y*-LN- v[�#zLN�  JxKFz22 !N-GzL� CNJPNG�
yN-L� uu�t��

Cz,+NP+�C�� ?*KFz22� #� 3 %zL*,N�@�� w��to
#K-NN�PJFN2,J02zG zx.*J,J+J02 0M KJLK�P�2z�
FJx /-0xN,,N, (J+K z ,J2LGN�xzFN-z ,�,+NF z2P
,+N-N0�yNzF ,/GJ++J2L� � r+K \02MN-N2xN 02 </�
+JxzG v�[ >Nz,*-NFN2+ #NxK2J.*N,� �� /zLN,�
02 \[�

B$<� w��wo %0zP !NKJxGN, � >Nz,*-NFN2+ #NxK�
2J.*N, J2 JF/zx+ +N,+, � </+JxzG B2,+-*FN2+z�
+J02� � B$<�[B$ qrw�� � Z-(NJ+N-+N !N-,J02�
$+z2P =0)NFyN- w��w� B2+N-2z+J02zG <-Lz2J�
�z+J02 0M $+z2Pz-PJ�z+J02�

@0+0(,HJ�%�� �pqro �*- ]N-�xH,JxK+JL*2L GJxK+�
y-NxKN2PN- EG�xKN2 JF $+-zKGN2y�2PNG� �
[D@ %NJKN \ vv�� >�2xKN2�

?*KFz22�#� 3 N2P+�@�� w���o %Nx0FFN2Pz�
+J02, M0- z2 zxxN/+z2xN z2P )N-JXxz+J02 +N,+ 0M
0/+JxzG v�[FNz,*-NFN2+ ,�,+NF,� � B2+N-2z+J0�
2zG ^-xKJ)N, 0M 'K0+0L-zFFN+-� z2P %NF0+N
$N2,J2L vv �]t�o upv�t���
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?*KFz22� #� 3 D0PPJ2L� %�� w��uo >N,,LN�
2z*JLHNJ+ *2P @zFN-zF0PNGGJN-*2L � @N-2M-z�
LN2 PN- B2P*,+-JN/K0+0L-zFFN+-JN� � 'K0+0�
L-zFFN+-JN � EN-2N-H*2P*2L � DN0J2M0-Fz�
+J02 w��u ���o �v�w��

?*KFz22� #�� w��to �*F /K0+0L-zFFN+-J,xKN2
ZJ2,z+� )02 ZJ2�NGHzFN-z, FJ+ 0/+J,xKN- $+N�
-N0,+-zKG+NJG*2L� � 'K0+0L-zFFN+-JN � EN-2N-�
H*2P*2L � DN0J2M0-Fz+J02 w��t �w�o ��������

%z*+N2yN-L�"� 3 JLLN2KzLN2�>�� w��wo ^y�
2zKFN *2P ~yN-(zxK*2L /K0+0L-zFFN+-J�
,xKN- >N,,,�,+NFN 2zxK ![B wsvu� ]Gz++ �� �
'K0+0L-zFFN+-JN � EN-2N-H*2P*2L � DN0J2�
M0-Fz+J02 w��w �w�o ��r��wu�

%z*+N2yN-L�"�� w���o "2+N-,*xK*2LN2 �*- �N-�
+JX�JN-*2L /K0+0L-zFFN+-J,xKN- >N,,,�,+NFN
2zxK ![B wsvu� ]Gz++ � FJ++NG, ZJ2,z+� )02
?�2LN220-FzGN2� � [J/G0Fz-yNJ+ zF B2,+J+*+
M�- 'K0+0L-zFFN+-JN *2P DN0B2M0-Fz+J02�
"2J)N-,J+�+ Cz220)N-� (((�J/J�*2J�Kz220)N-�
PN�XGNzPFJ2�J2,+J+*+�/PM�%z*+N2yN-L�/PM �>zJ
w��q��

%zL*,N� @� 3  JLLN2KzLN2� >�� w��vzo &*z�
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�\Kz2LN [N+Nx+J02� yJGPN2 ^-yNJ+N2 �*- Z-�
HN22*2L *2P [NX2J+J02 PN- ,NFz2+J,xKN2
B2+N-0/N-zyJGJ+�+ �(J,xKN2 [N\<!Z% *2P
yN,+NKN2PN2 [z+N2,�+�N2 ��� ]� ^#@B$�
\?\ *2P ]=#@� PJN @N-2z,/NH+N PN- Z2+�
(JxHG*2LN2 J2 [N\<!Z%� ]NJPN ^*,Lz2L,�
PJN2,+H0F/02N2+N2 yJN+N2 PzFJ+ z*xK Pz,
'0+N2�JzG �*- "2+N-,+�+�*2L �JF $J22N )02
Z-L�2�*2L *2P E0-+M�K-*2L� yN,+NKN2PN-
DN0Pz+N2,�+�N� ZJ2N '-�FJ,,N M�- PJN Z2+�
(JxHG*2LN2 �*F ^*,Lz2L,PJN2,+ ,JNK+ PJN
=*+�*2L )02 EN-2N-H*2P*2L,Pz+N2 FJ+
NJ2N- ^*V�,*2L )02 M�2M >N+N-2 zG, ]z,J,�
Pz+N2 )0-� Z2+,/-NxKN2P (J-P PN- ^-yNJ+,�
Fz�,+zy JF]N-NJxK )02 �owt���� MN,+LNGNL+�
[zFJ+ 0-P2N+ ,JxK [N\<!Z%yN��LGJxK PN-
+KNFz+J,xKN2 *2P -�*FGJxKN2 [z+N2,/N�JX�
Hz+J02N2 �(J,xKN2 D>Z$ *2P ^#@B$ NJ2�
B2 PN- [N\<!Z%^*,Lz2L,PJN2,+�@0F/0�
2N2+N @z-+JN-*2L (*-PN M�- PJN @z-+JN-*2L
PN- ^*,Lz2L,PJN2,+0yINH+z-+N2 NJ2N '-0�
�N,,HN++N FJ+ ,N.*N2+JNGGN- ]JGP,NLFN2+JN�
-*2L *2P @Gz,,JX�JN-*2L N2+(JxHNG+ �)LG�

smo<GwM [�,uKN- N+ wG�� XJ2,w+� )02 ZKw2LN YN+Nu+J02 >N+K0PN2



]�,xKN- N+ zG� w��r�� [zyNJ (N-PN2 z*M PNF
 NL )0F $z+NGGJ+N2yJGP �*F [z+N2,z+� M�2M
<yINH+Hz+NL0-JN2 �+KNFz+J,xKN �(J,xKN2�
/-0P*H+N� #�'� 2zxKNJ2z2PN- � zG,0 ,N.*N2�
+JNGG � P*-xK )N-,xKJNPN2N 'z-+2N- Hz-+JN-+
�)LG� ^yy� ��� Z2+,/-NxKN2P (N-PN2 �*�
2�xK,+ "-yz2V�xKN2 N-Mz,,+� yJ, zF Z2PN
PN- '-0�N,,HN++N 2zxK PNF[*-xKGz*MN2 )02
DN(�,,N-�  zGP� ^L-z- *2P =z+*-2zK PJN
[z+N2 P*-xK NJ2N2 zy,xKGJN�N2PN2 B2+NL-z�
+J02,,xK-J++ H02,J,+N2+ z*MyN-NJ+N+ (N-PN2�

~yN- PJN @0F/02N2+N �2PN-*2L,V�xKN2
,0GG NJ2N NdJ�JN2+N *2P H0,+N2L�2,+JLN ^H�
+*zGJ,JN-*2L� P� K� E0-+M�K-*2L PN- [N\<�
!Z% @z-+JN-*2L N-F�LGJxK+ (N-PN2� [JN
]z,J, KJN-�* yJGPN2 >N+K0PN2N2+(JxHG*2�
LN2 �*- J2PJHz+0-�yz,JN-+N2 Z-HN22*2L )02
?z2PyNPNxH*2L,)N-�2PN-*2LN2 z*MD-*2P�
GzLN z*+0Fz+J,JN-+N- $z+NGGJ+N2yJGP)N-z-yNJ�
+*2L *2P �z2zG�,N� PJN J2 [N\<!Z% *2+N-
PNF ]NL-Jd\Kz2LN [N+Nx+J02 �\[� LNM�K-+
(N-PN2� [N- ^2,z+� yNJ2KzG+N+ ,0(0KG Fz�
2*NGGN� zG, z*xK z*+0Fz+J,xKN ]JGPz2zG��
,N,xK-J++N� PJN J2 PN- Z-�N*L*2L NJ2N, ,0LN�
2z22+N2 \Kz2LN ?z�N-, F�2PN2� [JN,N-
?z�N- yNJ2KzG+N+ IN2N EG�xKN2 y�(� <yINH+N�
PJN 0dN2,JxK+GJxK NJ2N !N-�2PN-*2L N-MzK-N2
KzyN2*2P M�K-+ �*PNF NJ2N^*,,zLN �*-^-+
PN- (zK-,xKNJ2GJxKN2 LN0FN+-J,xKN2 *2P z+�
+-Jy*+J)N2 !N-�2PN-*2L FJ+�

s ZKw2LN YN+Nu+J02 @02�N/+

ZJ2N >�LGJxKHNJ+ �*- !N-�2PN-*2L,N-HN2�
2*2L J,+ P*-xK PJN )N-LGNJxKN2PN ^2zG�,N
�(NJN- *2zyK�2LJL )02NJ2z2PN- *2P �* )N-�
,xKJNPN2N2 �NJ+/*2H+N2 N-�N*L+N2 B2+N-/-N�
+z+J02N2 LNLNyN2� ^GGN-PJ2L, ,N+�+ PJN,N-
^2,z+� FJ2PN,+N2, �(NJ DN,zF+Hz-+JN-*2�
LN2 PN, �* z2zG�,JN-N2PN2 DNyJN+, )0-z*,�
BF DNLN2,z+� KJN-�* yz,JN-+ PN- JF [N\<�
!Z% @02�N/+ /-JF�- )N-M0GL+N ^2,z+� z*M
PN- ^2zG�,N F*G+J+NF/0-zGN- EN-2N-H*2�
P*2L,Pz+N2 �$J2LK �pqp�� B2 PJN,NF EzGG
(N-PN2 !N-�2PN-*2LN2� PJN F�LGJxKN LN0�
FN+-J,xKN *2P z++-Jy*+J)N �2PN-*2LN2 z*M�
�NJLN2� P*-xK PJN ]JGPPz+N2 PJ-NH+ 0PN- J2�
PJ-NH+ J2PJ�JN-+� [JN J2PJ�JN-+N2 !N-�2PN-*2�
LN2 yN�JNKN2 ,JxK z*M <yINH+N J2 NJ2N- yN-NJ+,
yN,+NKN2PN2 [z+N2yz2H� [zyNJ N-M0GL+ PN-
!N-LGNJxK PN- ]JGPPz+N2 �*2�xK,+ z*M 'J�NG�

ZyN2N� ,0 Pz,, PzP*-xK NJ2N /J�NGyz,JN-+N
B2PJHz+J02 )02?z2P2*+�*2L,� *2P?z2PyN�
PNxH*2L,)N-�2PN-*2LN2 LNLNyN2 J,+� [JN
!JNG�zKG PN- >N+K0PN2 M�- PN2 !N-LGNJxK
)02 ]JGPN-2 *2+N-,xKJNPGJxKN- ^*M2zKFN�
�NJ+/*2H+N Hz22 L-0y J2 P-NJ D-*//N2 NJ2�
LN+NJG+ (N-PN2o J2 >N+K0PN2� PJN *2J)z-Jz+
PN2 ]JGP)N-LGNJxK 2*+�N2 �$J2LK �pqp�
E*2L �pp��� J2 >N+K0PN2� PJN zyLNGNJ+N+N
!NLN+z+J02,FN-HFzGN (JN �� ]� PN2 =[!B
0PN- PJN #z,,NGNP \z/�#-z2,M0-Fz+J02 )N-�
LGNJxKN2 *2P J2 �2PN-*2L,)NH+0-N2z2zG��
,N2 �?zFyJ2 �ppu� ]-*��02N N+ zG�� w��w��
ZJ2N2 *FMz2L-NJxKN2 ~yN-yGJxH �yN- /J�NG�
yz,JN-+N >N+K0PN2� JK-N !0-� *2P =zxK+NJGN
*2P JK-N- &*zGJ+�+ yJN+N2 ?* N+ zG� �w��u��
]N�JNK+ Fz2 PJN,N /J�NGyz,JN-+N2 B2PJHz+J0�
2N2 z*M <yINH+N� J,+ NJ2 ^2,z+� �*- B2+NL-z�
+J02 *2P !zGJPJN-*2L PJN,N- B2PJHz+J02N2
2�+JL� Z, LJy+ )N-,xKJNPN2N >�LGJxKHNJ+N2
PJN,N2 ^yGz*M �* JF/GNFN2+JN-N2� ZJ2JLN
(N-PN2 *� z� yNJ DN-HN N+ zG� �w��u�� ]*,xK
N+ zG� �w��t� *2P $xK�/MN- �w��t� )0-LN�
,+NGG+�[z,@02�N/+ �*-Z-,+NGG*2L PN,\Kz2�
LN�?z�N-, J2 [N\<!Z% ,JNK+ )N-,xKJNPN2N
'-0�N,,JN-*2L,,xK-J++N )0-o B2 NJ2NF N-,+N2
E0H*,,JN-*2L,,xK-J++ (N-PN2 �*2�xK,+ PJN
LN2*+�+N2 ]JGPPz+N2 J2 PN- E0-F z*MyN-NJ�
+N+� Pz,, N-,+N ^*,,zLN2 �* /0+N2�JNGG )N-�2�
PN-+N2 EG�xKN2 LN+-0dN2 (N-PN2 H�22N2�
[JN, yNJ2KzG+N+ 2NyN2 20+(N2PJLN2 !0-/-0�
�N,,JN-*2L,,xK-J++N2 PJN LN2N-NGGN [N+NH+J02
)02 !N-�2PN-*2L,V�xKN2� ,0(JN NJ2N ZJ2�
,xK�+�*2L� (NGxKN !N-�2PN-*2L ,+z++LNM*2�
PN2 KzyN2 H�22+N� CJN-�* Hz22 NJ2N ~yN-�
Lz2L,(zK-,xKNJ2GJxKHNJ+,Fz+-J� �#/�>z+�
-J�� FJ+ KN-z2LN�0LN2 (N-PN2� *F NJ2N ^*,�
,zLN �yN- PJN z /-J0-J (zK-,xKNJ2GJxK,+N !N-�
�2PN-*2L +-NdN2 �* H�22N2� Z2+,/-NxKN2P
N2+K�G+ PJN #/�>z+-J� M�- INPN <yINH+z-+ PJN
z*M Z�/N-+N2(J,,N2 yz,JN-N2PN z /-J0-J
 zK-,xKNJ2GJxKHNJ+ �*-�2PN-*2L J2 NJ2N PN-
�y-JLN2<yINH+z-+N2�[JN,N 0yINH+(NJ,N ZJ2�
,xK�+�*2L PN- !N-�2PN-*2L Hz22 yN-NJ+, zG,
/0+N2�JNGGN, \Kz2LN�'-0P*H+ )N-(N2PN+
(N-PN2�
^*M ]z,J, PN- z*, PN2 ]JGPPz+N2 zyLNGNJ�

+N+N2� /J�NG(NJ,N2 B2PJHz+J02N2 N-M0GL+ z2�
,xKGJN�N2P NJ2N $*y�$NLFN2+JN-*2L PN, *-�
,/-�2LGJxKN2 �[N\<!Z%��[z+N2,z+�N,� ,0
Pz,, PzP*-xK EG�xKN2 K0F0LN2N- �=JxK+��

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



!N-�2PN-*2L J22N-KzGy PN- D-N2�N2 PN- *-�
,/-�2LGJxKN2 @z-+JN-*2L N2+,+NKN2 *2P zG,
!N-�2PN-*2L,� 0PN-=JxK+�!N-�2PN-*2L,V��
xKN2 z*,LN(JN,N2 (N-PN2 �yJ2�-N \Kz2LN�
>z,HN�� [JN J2 PN- E0H*,,JN-*2L LN+-0dN�
2N2 ^22zKFN2 �*- ^-+ PN- !N-�2PN-*2L
(N-PN2 z2,xKGJN�N2P JF BPNzGMzGG FJ+ M�- PJN
IN(NJGJLN<yINH+z-+ LNNJL2N+N2!N-MzK-N2 �*-
]JGP,NLFN2+JN-*2L *2P @Gz,,JXHz+J02 zyLN�
LGJxKN2� ?JNLN2 M�- PJN !N-�2PN-*2L,N-Mz,�
,*2L LNNJL2N+N !N-MzK-N2 )0-� ,0 (J-P PJN
!N-�2PN-*2L N2+,/-NxKN2P z*+0Fz+J,xK yN�
z-yNJ+N+� ,0 Pz,, PJN z2LN20FFN2N!N-�2PN�
-*2L )N-JX�JN-+ y�(� MzG,JX�JN-+ (J-P� [zyNJ
LJy+ N, *2+N-,xKJNPGJxKN >�LGJxKHNJ+N2� (JN
NJ2 <yINH+ )02 NJ2N- -NGN)z2+N2 !N-�2PN�
-*2L yN+-0dN2 ,NJ2 Hz22o -NJ2 z++-Jy*+J)N
!N-�2PN-*2LN2� -NJ2 LN0FN+-J,xKN !N-�2PN�
-*2LN2� 0PN- LN0FN+-J,xKN *2P z++-Jy*+J)N
!N-�2PN-*2LN2�@z22 +-0+� NJ2N- J2PJ�JN-+N2
!N-�2PN-*2L HNJ2N PN- z2LN20FFN2N2 !N-�
�2PN-*2LN2 )N-JX�JN-+ (N-PN2� 0PN- GJNL+
HNJ2 z*+0Fz+J,xKN, !N-MzK-N2 �*- Z-Mz,,*2L
)0-� ,0 N-M0GL+ NJ2N Fz2*NGGN y�(� )J,*NGGN
~yN-/-�M*2L *2P LLM,� NJ2N Fz2*NGGN Z-Mz,�
,*2L PN- !N-�2PN-*2L� [JN Z-LNy2J,,N z*,
Fz2*NGGN- *2P z*+0Fz+J,xKN- !N-�2PN�
-*2L,N-Mz,,*2L (N-PN2 ,xKGJN�GJxK �* NJ2NF
\Kz2LN�?z�N- �*,zFFN2LNM�K-+� PN- ,0�
(0KG LN0FN+-J,xKN� zG, z*xK z++-Jy*+J)N B2�
M0-Fz+J02 �*- PN+NH+JN-+N2 !N-�2PN-*2L
N2+K�G+� @022+N GNPJLGJxK NJ2N !N-�2PN-*2L
MN,+LN,+NGG+ (N-PN2� PJN,N zyN- +KNFz+J,xK
2JxK+ �*LN0-P2N+ (N-PN2� Pz22 (J-P PJN,N
!N-�2PN-*2L �(z- z*,LN(JN,N2 zyN- zG,
��2JxK+ �*0-PN2yz-77 Fz-HJN-+� [z-�yN- KJ�
2z*, yNJ2KzG+N+ PN- \Kz2LN�?z�N- M�- INPN
N-Mz,,+N !N-�2PN-*2L .*z2+J+z+J)N *2P .*z�
GJ+z+J)N ^*,,zLN2 �yN- PJN ^y,xK�+�*2L PN-
!N-�2PN-*2L� ,0 Pz,, PN-\Kz2LN�?z�N- N2+�
,/-NxKN2P M�- NJ2N M0H*,,JN-+N ^H+*zGJ,JN�
-*2L yN,+NKN2PN- DN0Pz+N2 LN2*+�+ (N-PN2
Hz22�

s�� E0H*,,JN-*2L,F0P*G

BF E0H*,,JN-*2L,F0P*G N-M0GL+ PJN !N-0-�
+*2L )02 !N-�2PN-*2LN2 *2P PJN Z2+,xKNJ�
P*2L �yN- PJN (NJ+N-N ]Nz-yNJ+*2L P*-xK
z*+0Fz+J,xKN 0PN-Fz2*NGGN>N+K0PN2�"F
MzG,xKN� P*-xK IzK-N,�NJ+GJxKN� z+F0,/K�-J�

,xKN 0PN- z*M2zKFNyz,JN-+N ZdNH+N KN-)0-�
LN-*MN2N !N-�2PN-*2L,J2PJHz+J02N2 �* )N-�
FNJPN2� P*-xKGz*MN2 PJN LN2*+�+N2 ]JGPPz�
+N2 �*2�xK,+ )N-,xKJNPN2N !0-)N-z-yNJ�
+*2L,,xK-J++N� (JN @0-NLJ,+-JN-*2L� ^+F0�
,/K�-N2H0--NH+*-� ]JGP20-FzGJ,JN-*2L *2P
^*,Fz,HJN-*2L )02  0GHN2� *2P $xKz++N2�
yN-NJxKN2� #-0+� PJN,N- J2+NL-JN-+N2 !0-)N-�
z-yNJ+*2L H�22N2 INP0xK NJ2JLN ENKGJ2PJHz�
+J02N2� PJN J2 K0xKz*V�,N2PN2[z+N2 �B@<�
=<$� &*JxH]J-P� $'<#t� �� ]� P*-xK PJN
*2+N-,xKJNPGJxKN ?�2LN *2P %JxK+*2L )02
DNy�*PN,xKz++N2 KN-)0-LN-*MN2 (N-PN2�
2JxK+ L�2�GJxK z*,LN,xKG0,,N2 (N-PN2 �!N-�
�2PN-*2L,-z*,xKN2�� �*- ?0HzGJ,JN-*2L
F�LGJxKN- !N-�2PN-*2LN2 (N-PN2 M�- PJN
z*MyN-NJ+N+N2 ]JGPPz+N2 NJ2N, $N2,0-, �*�
2�xK,+ /J�NGyz,JN-+N !N-�2PN-*2L,�B2PJHz�
+0-N2 LN2N-JN-+ *2P N, (J-P LN/-�M+� 0y *2+N-
]N-�xH,JxK+JL*2L PN- �NJ+GJxK �G+N-N2 <y�
INH+NyN2N �+�� NJ2N !N-�2PN-*2L yN0yzxK+N+
(N-PN2 Hz22� ^*, PN- !JNG�zKG F�LGJxKN-
B2PJHz+0-N2 �?* N+ zG� w��u� (*-PN yJ,Gz2L
NJ2N^*,(zKG *2+N-,*xK+� PJN z*M PN- Cz*/+�
zxK,N2+-z2,M0-Fz+J02� PN2 #N�+*-�</N-z+0�
-N2 2zxK Cz-zGJxH *2P PN- [JdN-N2�yJGP*2L
yz,JN-+� BF CJ2yGJxH z*M PJN ZJL2*2L �*-
$NLFN2+JN-*2L )02 !N-�2PN-*2L,V�xKN2
�NJL+N2 PJN "2+N-,*xK*2LN2� Pz,, PJN -NJ2
z*M PNF $JL2zG*2+N-,xKJNP yz,JN-N2PN2 B2�
PJHz+0-N2 ��NJ+GJxKN ,/NH+-zGN [JdN-N2�N2
z*M ]z,J, PN- ]JGPPz+N2 �*F �NJ+/*2H+ +�
*2P +�� Cz*/+H0F/02N2+N2 z*M ]z,J, PN-
]JGPPz+N2 �*F �NJ+/*2H+ +� *2P +�� ,NK-
K0xK FJ+NJ2z2PN- H0--NGJN-+ ,J2P� ,0 Pz,, ,0
L*+ (JN HNJ2N "2+N-,xKJNPN JF +z+,�xKGJxKN2
B2M0-Fz+J02,LNKzG+ M�- PJN $NLFN2+JN-*2L
)02 !N-�2PN-*2L,V�xKN2 N-HN22yz- ,J2P�
ZyN2,0 LN-J2L (z- PN- B2M0-Fz+J02,LNKzG+
N2+,/-NxKN2PN- B2PJHz+0-N2 zyLNGNJ+N+ z*,
#N�+*-�'z-zFN+N-2 2zxK Cz-zGJxH �)LG�
?0KFz22 N+ zG� w��q *2P C0MFz22 N+ zG�
w��q��
^*ML-*2P PN- Pz-LN,+NGG+N2 Z-HN22+2J,,N

(N-PN2 �*- Z-Mz,,*2L PN- !N-�2PN-*2L,V��
xKN2 J22N-KzGy PN- <yINH+L-N2�N2 �*F�NJ+�
/*2H+ +� PJN 20-FJN-+N2 ,/NH+-zGN2[JdN-N2�
�N2 PN- ]JGPPz+N2 �*F �NJ+/*2H+ +� *2P +�
zG, /J�NG�yz,JN-+N B2PJHz+0-�]JGPN- KN-z2LN�
�0LN2� ,0 Pz,, INPN, 'J�NG NJ2N, @z2zG, PJN
20-FJN-+N ,/NH+-zGN [JdN-N2� PN, @z2zG,
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\vv� tl $NLFN2+JN-*2L w*M [w,J, PN- B2PJHw+0-�[JGPN-� ?�0�l [JGPPw+N2 �*F �NJ+/*2H+ +�� %�0�l [JGP�
Pw+N2 �*F �NJ+/*2H+ +�� ?�*�l LN2N-JN-+N $NLFN2+N FJ++NG, PN- >*G+J-N,0G*+J02�$NLFN2+w+J02 w*M
[w,J, PN- 20-FJN-+N2 ,/NH+-wGN2 YJMMN-N2� �(J,uKN2 +� *2P +�� %�*�l LN2N-JN-+N $NLFN2+N 2wuK
w2,uKGJN�N2PN- ,uK(NGG(N-+�vw,JN-+N- �*,wFFN2Mw,,*2L �$/Nu+-wG YJMMN-N2uN�� CJ2+N-L-*2P �*2�
+N2�l YJMMN-N2� PN, 20-FJN-+N2 $'<# q D-�2�� %0+� *2P =B%�@w2wG, J2 [D%�

N2+K�G+� (0yNJ PJN [JdN-N2� 2JxK+ zy,0G*+�
,02PN-2 N2+,/-NxKN2P PN- -zPJ0FN+-J,xKN2
^*V�,*2L PN, $N2,0-, Pz-LN,+NGG+ (J-P� zG,0
JF EzGGN )02 qyJ+ )02 gwtt yJ, hwtt� [JN
Z-Mz,,*2L PN- !N-�2PN-*2L,V�xKN2 N-M0GL+
�*2�xK,+FJ++NG,>*G+J-N,0G*+J02�$NLFN2+z�
+J02�!N-MzK-N2 2zxK ]zz+� 3 $xK�/N �)LG�
]zz+� 3 $xK�/N w����� (0yNJ PJN 20-FJN-�
+N2 [JdN-N2�N2 IN @z2zG zG, PJN �* ,NLFN2�
+JN-N2PN2 ]JGPPz+N2 )N-(N2PN+ (N-PN2� [z
Pz, >*G+J-N,0G*+J02�$NLFN2+z+J02�!N-MzK�
-N2 z*M @02+-z,+ �KJN- zG,0 PNF -�*FGJxKN2
"2+N-,xKJNP PN- 20-FJN-+N2 ,/NH+-zGN2 [JM�
MN-N2� �(J,xKN2 PN2 ]JGPPz+N2 �*F �NJ+�
/*2H+ +� *2P +�� *2PC0F0LN2J+�+ JF $J22N
)02 Ez-yN �KJN- zG,0 PN- 20-FJN-+N2 ,/NH+�
-zGN- [JdN-N2�� *2P E0-F yz,JN-+� (N-PN2
PzP*-xKEG�xKN2 K0F0LN2N- ,/NH+-zGN- !N-�
�2PN-*2L *2P K0F0LN2N- E0-F J22N-KzGy
PN- <yINH+L-N2�N2 PN-@z-+JN-*2L �*F�NJ+�
/*2H+ +� N-�N*L+� [z, C0F0LN2J+�+,H-J+N�

-J*F (J-P yNJF >*G+J-N,0G*+J02�$NLFN2+z�
+J02�!N-MzK-N2 J2PJ-NH+ P*-xK PN2 ,0LN�
2z22+N2 $xzGN 'z-zFN+N- LNLNyN2� PN- N2+�
,/-NxKN2P zG, $xK(NGG(N-+ M*2LJN-+ *2P )0F
^2(N2PN- �* ,N+�N2 J,+� �*- ]JGP*2L PN,
$xK(NGG(N-+, Hz22 PN- ^2+NJG PN- Ez-y� *2P
E0-FK0F0LN2J+�+ LN(JxK+N+(N-PN2�[*-xK
PJN >*G+J-N,0G*+J02�$NLFN2+z+J02 H0FF+
N, JF $J22N NJ2N- Z-Mz,,*2L )02 J2PJ�JN-+N2
!N-�2PN-*2L,V�xKN2 �*2�xK,+ �* NJ2N-
~yN-,NLFN2+JN-*2L� ,0 Pz,, J2 NJ2NF (NJ�
+N-N2 $xK-J++ N2+,/-NxKN2P PN- [JdN-N2� PN-
B2PJHz+0-�>J++NG(N-+N PN- $NLFN2+N yN�
2zxKyz-+N $NLFN2+N (JNPN- �*,zFFN2LN�
Mz,,+ (N-PN2 �$/Nx+-zG [JdN-N2xN !N-MzK-N2�
)LG� [NMJ2JN2, w��qz� ,JNKN ^yy� w��  JN J2
^yy� w P*-xK PJN Ez-yFJ,xK*2L PN- 20-�
FJN-+N2 [JdN-N2�N2 �* N-HN22N2 J,+� (N-PN2
,/NH+-zGN �*2zKFN2 J2 PN2 @z2�GN2 KNGG
Pz-LN,+NGG+� ,0 Pz,, PJN CNGGJLHNJ+ PN2 D-zP
PN- ,/NH+-zGN2 �*2zKFN (JNPN-,/JNLNG+�
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\vv� sl $NLFN2+vw,JN-+N���N-+N J22N-KwGv PN- YNZ<!X%�"-,/-*2L,Hw-+JN-*2L �#N,+LNvJN+ CN-2N��

Z2+,/-NxKN2P P*2HNG (N-PN2 DNyJN+N FJ+
NJ2N- ^y2zKFN J2 PN2 @z2�GN2 Pz-LN,+NGG+�
[JNEz-yN J,+ Pz22 LNLNyN2P*-xK PN2^2+NJG
PN- �*� 0PN- ^y2zKFN NJ2N, @z2zG,� E�-
PJN ]JGP*2L PN- $NLFN2+L-N2�N2 yNPN*+N+
PJN,� Pz,, ,JN P0-+ N2+,+NKN2� (0 NJ2N PN*+�
GJxKN �2PN-*2L PN- �*� 0PN- ^y2zKFN J2
PN2@z2�GN2 z*M+-J++ *2P LGNJxK�NJ+JL PJN �*�
0PN- ^y2zKFN J22N-KzGy PN, $NLFN2+, K0�
F0LN2 J,+� @-J+J,xK yNJ PJN,N- !0-LNKN2,(NJ�
,N J,+ PJN 'z-zFN+-J,JN-*2L PN, $NLFN2+JN-�
^GL0-J+KF*, �* ,NKN2� Pz PJN,N 2JxK+ 2*-
)02 PN2 )N-(N2PN+N2 ]JGPPz+N2� ,02PN-2
z*xK )02 PN- ^*MLzyN2,+NGG*2L zyK�2L+�
]NJ PN- yJ,KN-JLN2 %NzGJ,JN-*2L PN, @02�

�N/+, (*-PN M�- PJN Z-,+NGG*2L /0+N2�JNGGN-
!N-�2PN-*2L,V�xKN2 z*M PJN >*G+J-N,0G*�
+J02 $NLFN2+z+J02 *2P z2,xKGJN�N2PN E*�

,J02JN-*2L FJ++NG, $/Nx+-zG [JdN-N2xN� (JN
0yN2 yN,xK-JNyN2� �*-�xHLNL-JdN2� BF $J2�
2N NJ2N- -�*FGJxKN2 <yINH+�CJN-z-xKJN �)LG�
[NMJ2JN2, w��qy� N2+,+NKN2 ,0FJ+ z*M 0yN-,�
+N- ZyN2N PJN 0-JLJ2�-N2 $NLFN2+N PN- *-�
,/-�2LGJxKN2 [N\<!Z%�@z-+JN-*2L �*F
�NJ+/*2H+ +�� J2 PN-FJ++GN-N2ZyN2N ,/NH+-zG
K0F0LN2N $NLFN2+N JF $J22N PN- 20-FJN-�
+N2 [JdN-N2�� *2P J2 PN- *2+N-,+N2 ZyN2N
K0F0LN2N $NLFN2+N JF $J22N PN- 20-FJN-�
+N2 [JdN-N2� *2P PN- E0-F� [JN,N H�22N2
yNJ PN- z2,xKGJN�N2PN2 @Gz,,JXHz+J02 PN-
!N-�2PN-*2LN2 M�- NJ2N (NJ+N-N $+-*H+*-�
z2zG�,N KN-z2LN�0LN2 (N-PN2� (JN J2 ^y�
,xK2J++ v�w� LN�NJL+ (J-P� E�- PJN ,0 LN2N-JN-�
+N2 !N-�2PN-*2L,�$NLFN2+N ,+NK+ 2*2 Pz,
LN,zF+N '0-+M0GJ0 PN- 0yINH+�yz,JN-+N2 ]JGP�
z2zG�,N �*- !N-M�L*2L �)LG� ]N2�� "� N+ zG�
w��u��
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\vv� rl [J2�-N ZKw2LN�>w,HN �-0+ *F-w2PN+c)N-�2PN-+� �vN-GwLN-+ FJ+ PNF YJMMN-N2��[JGP *2P
PN- *-,/-�2LGJuKN2 YNZ<!X%�+��@w-+JN-*2L �L-w*N ?J2JN2��

�*- yJ2�-N2 ^*,(NJ,*2L PN- LN2N-JN-+N2
!N-�2PN-*2L,�$NLFN2+N zG, )N-�2PN-+ 0PN-
2JxK+�)N-�2PN-+ (N-PN2 �*F NJ2N2 PJN �*�
0PN- ^y2zKFN PN- ,/NH+-zGN2 >J++NG(N-+N
/-0 $NLFN2+ *2P �*F z2PN-N2 PJN �� N-+N
IN $NLFN2+ KN-z2LN�0LN2� [zyNJ Kz2PNG+ N,
,JxK *F NJ2 F0PJX�JN-+N, !N-MzK-N2� (JN J2
�@0NG2 3 ]J,,022N++N w���� yN,xK-JNyN2
(J-P� E�- PN2 �� N-+ (N-PN2 NJ2�NG2N <y�
INH+FN-HFzGN �yN- )N-,xKJNPN2N �+NF/0-z�
GN� ^LL-NLz+J02,NyN2N2 FJ+NJ2z2PN- )N-LGJ�
xKN2� (0yNJ JF )0-GJNLN2PN2 EzGG PJN LNyJG�
PN+N2 $*y�$NLFN2+N �$*y�<yINH+N� FJ+ PN-
*-,/-�2LGJxKN2 [N\<!Z%�+��@z-+JN-*2L
�$*/N-�<yINH+N� )N-LGJxKN2 (N-PN2� CJN-�*
(N-PN2 PJN@z2zGFJ++NG(N-+N *2P PJN>J++NG�

(N-+N PN, =[!B zG, !N-LGNJxK,FN-HFzGN J
KN-z2LN�0LN2 �)LG� DGNJxK*2L ��� *2P
^yy� v��

�+f9
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�
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Wf
f >J++NG(N-+ PN, >N-HFzG, J PN, $*y�

<yINH+, �*F �NJ+/*2H+ +��
yJ

Wg
f >J++NG(N-+ PN, >N-HFzG, J PN, $*/N-�

<yINH+, �*F �NJ+/*2H+ +��
WJ

Wg
f $+z2Pz-Pzy(NJxK*2L PN, >N-HFzG, J

PN, $*/N-�<yINH+, �*F �NJ+/*2H+ +��
2 f ^2�zKG PN- >N-HFzGN�
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[JN z*+0Fz+J,JN-+N yJ2�-N ^*,(NJ,*2L
PN- !N-�2PN-*2L,V�xKN2 N-M0GL+ ,xKGJN�GJxK
,xK(NGG(N-+�yz,JN-+ z2Kz2P PN- �*� 0PN-
^y2zKFN PN- @z2zG�>J++NG(N-+N� PN- -NGz+J�
)N2 �*� 0PN- ^y2zKFN PN- @z2zG�>J++NG�
(N-+N NJ2N, $NLFN2+,� ,0(JN PN, F0PJX�JN-�
+N2 �� N-+,� Z2+,/-NxKN2P (N-PN2 J2 NJ2NF
N-,+N2 $xK-J++ )N-,xKJNPN2N !N-�2PN-*2L,z-�
+N2 z2Kz2P PN- ,/NH+-zGN2 !N-�2PN-*2LN2
*2P PN- �� N-+N zG, !N-�2PN-*2L,HGz,,N2
z*,LN(JN,N2 *2P PJN yN+-NdN2PN2 $NLFN2+N
N2+,/-NxKN2P PN2 @Gz,,N2 �*LN(JN,N2� ^*,
PN- ,0 N2+,+NKN2PN2 !JNG�zKG )02 !N-�2PN�
-*2L,HGz,,N2 N2+,/-NxKN2 INP0xK 2*- (N2JLN
NJ2N- +z+,�xKGJxKN2 !N-�2PN-*2L� [NF LN�
F�� (N-PN2 @Gz,,N2� PJN HNJ2N- +z+,�xKGJxK
yN0yzxK+yz-N2 !N-�2PN-*2L N2+,/-NxKN2
Fz2*NGG (JNPN- LNG�,xK+ *2P PJN yN+-0dN2N2
$NLFN2+N zG, 2JxK+�)N-�2PN-+ Fz-HJN-+� [JN
�y-JLN2 @Gz,,N2 (N-PN2 �* NJ2N- !N-�2PN�
-*2L,HGz,,N �*,zFFN2LNMz,,+� ,0 Pz,, PJN
yN+-0dN2N2 $NLFN2+N zG, )N-�2PN-+Fz-HJN-+
(N-PN2� �)LG� ^yy� u��

s�t @Gw,,JMJHw+J02 PN- !N-�2PN-*2LN2

=NyN2 NJ2N- -NJ2 yJ2�-N2 [JdN-N2�JN-*2L J2
!N-�2PN-*2L,� *2P =JxK+�!N-�2PN-*2L,�
$NLFN2+N JF E0H*,,JN-*2L,F0P*G N-M0GL+
z2,xKGJN�N2P NJ2N "2+N-+NJG*2L J2 )N-,xKJN�
PN2N ^-+N2 F�LGJxKN- !N-�2PN-*2LN2� BF
E0H*,,JN-*2L,F0P*G (N-PN2 PJN !N-�2PN�
-*2L,,NLFN2+N z*M ]z,J, PN- 20-FJN-+N2
,/NH+-zGN2 [JdN-N2� LNyJGPN+� E�- PJN @Gz,�
,JXHz+J02 PN- ,0 LNyJGPN+N2 *2P yJ2�- zG,
)N-�2PN-+ z*,LN(JN,N2N2 $NLFN2+N H�22N2
>N-HFzGN� PJN z*M PN2 Ez-y�� E0-F�� #N��
+*-� *2P =zxKyz-,xKzM+,NJLN2,xKzM+N2 PN-
$NLFN2+N yz,JN-N2� KN-z2LN�0LN2 (N-PN2�
(0yNJ *2+N- !N-(N2P*2L N2+,/-NxKN2PN- /J�
�NG�yz,JN-+N- B2PJHz+0-N2 ,NLFN2+(NJ,N N-�
FJ++NG+N ,+z+J,+J,xKN @N22L-��N2� (JN >J+�
+NG(N-+ *2P $+z2Pz-Pzy(NJxK*2L PJN,N- B2�
PJHz+0-N2 J2 PJN @Gz,,JXHz+J02 FJ+ NJ2yN�0�
LN2 (N-PN2 H�22N2� BF BPNzGMzGG N2+,/-�xKN
NJ2N ,0GxKN @Gz,,JXHz+J02 NJ2N- ^*,(NJ,*2L
PN- N2+,/-NxKN2PN2 <yINH+z-+ �*F �NJ+�
/*2H+ +�� BF H02H-N+N2 EzGG Hz22 INP0xK
2*- NJ2N $xK�+�*2L zyLNLNyN2 (N-PN2� PJN
zG,CJGM,FJ++NG �*-^H+*zGJ,JN-*2L )N-(N2PN+
(N-PN2 Hz22 *2P ,0GG�  JN J2 ^y,xK2J++ w

Pz-LN,+NGG+� ,0GG z*xK PJN ^*,(NJ,*2L F�L�
GJxKN- !N-�2PN-*2LN2 ,0 (NJ+ F�LGJxK z*+0�
Fz+J,JN-+ N-M0GLN2� (0�* Pz, JF E0GLN2PN2
yN,xK-JNyN2N !N-MzK-N2 N2+(JxHNG+ (*-PNo
[z M�- PJN zG, )N-�2PN-+ z*,LN(JN,N2N2

EG�xKN2 JK-N @Gz,,N2�*0-P2*2L �*F �NJ+�
/*2H+ +� yN-NJ+, yNHz22+ J,+� H�22N2 JF $J2�
2N NJ2N- !N-�2PN-*2L KJ2 �* NJ2N- @Gz,,N
�*F �NJ+/*2H+ +� NJ2�NG2N @Gz,,N2 M�- PN2
�NJ+/*2H+ +� z*,LN,xKG0,,N2(N-PN2�E�- PJN
2JxK+ z*,�*,xKGJN�N2PN2 @Gz,,N2 �*F �NJ+�
/*2H+ +� H�22N2 z�/-J0-J� zK-,xKNJ2GJxK�
HNJ+N2� yz,JN-N2P z*M N2+,/-NxKN2PNF Z��
/N-+N2(J,,N2 z2LNLNyN2 (N-PN2� BF )0-GJN�
LN2PN2 EzGG (*-PN PJN,N, Z�/N-+N2(J,,N2
yNJ PN2 '-0INH+/z-+2N-2 N-M-zL+�(z, �* NJ2N-
FNK- 0PN- (N2JLN- KN*-J,+J,xK z*MLN,+NGG�
+N2 ~yN-Lz2L,� zK-,xKNJ2GJxKHNJ+,�>z+-J�
�#/�>z+-J�� M�K-+N� J2 PN- M�- INPN, +��<yINH+
NJ2 !NH+0- #/ N-,+NGG+ (J-P� PN- PJN  zK-�
,xKNJ2GJxKHNJ+N2 M�- PJN !N-�2PN-*2L J2 NJ2N
z2PN-N @Gz,,N PN, [N\<!Z%�^*,Lz2L,�
PJN2,+N, �*F �NJ+/*2H+ +� N2+K�G+�
[JN zG, )N-�2PN-+ Fz-HJN-+N2 $NLFN2+N

(N-PN2 z2,xKGJN�N2P z*M ]z,J, )N-,xKJNPN�
2N- >N-HFzGN� (JN 0yN2 yN,xK-JNyN2 L-0y
HGz,,JX�JN-+� (0P*-xK NJ2N N2+,/-NxKN2PN
�*0-P2*2L �* NJ2N- J2PJ�JN-+N2 !N-�2PN�
-*2L z*M ]z,J, PN- z*, PN2 ]JGPPz+N2 zyLN�
GNJ+N+N2 B2PJHz+0-N2 F�LGJxK J,+� [JN J2PJ�
�JN-+N2 !N-�2PN-*2LN2 (N-PN2 P*-xK NJ2N
>N2LN F�LGJxKN- @Gz,,N2 �*F �NJ+/*2H+
+�� PJN P*-xK PJN B2PJHz+J02N2 z*, PN2 ]JGP�
Pz+N2 z2LN�NJL+ (N-PN2� zyLNyJGPN+� [JN,N
@Gz,,N2 N2+,/-NxKN2 PN-�NJ+ L-0y !N-�2PN�
-*2L �* z2+K-0/0LN2 LN/-�L+N2 EG�xKN2
0PN- �* )NLN+z+J02,LN/-�L+N2 EG�xKN2� [z
N, ,JxK KJN-yNJ 2*- *F $xK�+�*2LN2 Kz2PNG2
Hz22� yJN+N+ ,JxK NJ2N N2+,/-NxKN2PN M*����
G0LJ,xKN �*0-P2*2L �* NJ2N- !N-�2PN-*2L,�
z-+ z2� [zyNJ N-M0GL+ PJN �*0-P2*2L z*M ]z�
,J, PN- �*� 0PN- ^y2zKFN PN, =[!B� PN,
�� N-+,� ,0(JN PN- C0F0LN2J+�+ PN- !N-�2�
PN-*2L� E�- GN+�+N-N (N-PN2 PN-�NJ+ ,0(0KG
PJN [JdN-N2�N2 PN- $+z2Pz-Pzy(NJxK*2LN2
PN- @z2�GN� zG, z*xK Pz, !N-K�G+2J, PN- ^2�
�zKG )02 $*y�<yINH+N2 �*- EG�xKN PN, !N-�
�2PN-*2L,,NLFN2+, KN-z2LN�0LN2�
>J+ CJGMN PN- yN,xK-JNyN2N2 �*0-P2*2L

�* NJ2N->N2LNF�LGJxKN-@Gz,,N2 �*F�NJ+�
/*2H+ +� z*M ]z,J, PN- z*, PN2 ]JGPPz+N2

r�s<GwM [�,uKN- N+ wG�� XJ2,w+� )02 ZKw2LN YN+Nu+J02 >N+K0PN2



\vv� ql YJ-NH+N- !N-LGNJuK PN- !N-�2PN-*2L,�$NLFN2+N FJ+ NJ2N- Fw2*NGGN2 %NMN-N2�Hw-+JN-*2L�

zyLNGNJ+N+N2 B2PJHz+J02N2 *2P FJ+ CJGMN PN,
#/�!NH+0-, Hz22 M�- INPN, zG, )N-�2PN-+ Fz-�
HJN-+N $NLFN2+ ,NJ2N /Gz*,JyNG,+N @Gz,,N
�*F �NJ+/*2H+ +� N-FJ++NG+ (N-PN2� J2PNF
PJNIN2JLN @Gz,,N PN, #/�!NH+0-, z*,LN(�KG+
(J-P� PJN �*F NJ2N2 J2 PN- >N2LN PN- P*-xK
B2PJHz+J02 z2LN�NJL+N2 F�LGJxKN2 @Gz,,N2
N2+KzG+N2 J,+ *2P �*F z2PN-N2 z /-J0-J zF
 zK-,xKNJ2GJxK,+N2 J,+� @z22 NJ2N zG, )N-�2�
PN-+ z*,LN(JN,N2N EG�xKN HNJ2N- N2+,/-N�
xKN2P J2PJ�JN-+N2 *2P z /-J0-J (zK-,xKNJ2�
GJxKN2 @Gz,,N �*LN0-P2N+ (N-PN2� (J-P PJN
EG�xKN �(z- zG, )N-�2PN-+ zyN- FJ+ *2yN�
,+JFF+N- !N-�2PN-*2L z*,LN(JN,N2� $0(0KG
z*, PN2 NJ2�NG2N2 B2PJHz+J02,(N-+N2 PN-
E*����@Gz,,JXHz+J02� zG, z*xK PNF�*LNK��
-JLHNJ+,L-zP �*- J2PJ�JN-+N2 @Gz,,N2L-*//N
G�,,+ ,JxK �*PNF J2 @0FyJ2z+J02 FJ+ PNF
#/� N-+ PJN 'Gz*,JyJGJ+�+ PN- J2PJ�JN-+N2 *2P
z /-J0-J z2LN20FFN2N2 !N-�2PN-*2L Pz-�
,+NGGN2 *2P yN(N-+N2� �*,�+�GJxK H�22N2
P*-xK PJN,N !0-LNKN2,(NJ,N �*F NJ2N2 (J�
PN-,/-�xKGJxKN ^*,,zLN2 z*, z /-J0-J  zK-�
,xKNJ2GJxKHNJ+ *2P B2PJHz+J02 )N-FJNPN2

(N-PN2 *2P �*F z2PN-N2 PJN z*+0Fz+J,xKN
*2P�0PN-Fz2*NGGN~yN-/-�M*2L PN- zG, )N-�
�2PN-+ z*,LN(JN,N2N2 EG�xKN2 PN*+GJxK LN�
�JNG+N- NJ2LN,N+�+ (N-PN2� �*PNF J,+ P*-xK
PJN !N-H2�/M*2L )02 E*����>NFyN-,KJ/�
 N-+N2 *2P z�/-J0-J� zK-,xKNJ2GJxKHNJ+N2
NJ2N &*z2+JX�JN-*2L PN- 'Gz*,JyJG+�+ y�LG�
PN- PN+NH+JN-+N2 !N-�2PN-*2L *2P JK-N- �*�
0-P2*2L �* NJ2N- !N-�2PN-*2L,z-+ F�LGJxK
(z, PJN ]N(N-+*2L PN- PN+NH+JN-+N2 !N-�2�
PN-*2L N-GNJxK+N-+� B2 PJN,NF @02+N�+ J,+ �*
yN+02N2� Pz,, PJN #/�>z+-J� NJ2 P�2zFJ�
,xKN, [0H*FN2+ Pz-,+NGG+� (NGxKN, z*M PN2
Z-MzK-*2LN2 PN- [N\<!Z% 'z-+2N- z*MLN�
yz*+ (*-PN *2P z2Kz2P PN- !N-�2PN-*2L,�
,+z+J,+JHN2 �yN- PJN AzK-N M0-+LN,xK-JNyN2
(N-PN2 ,0GG+N�

r X-LNv2J,,N

[z, Pz-LNGNL+N @02�N/+ (*-PN yz,JN-N2P
z*M �(NJ F*G+J,/NH+-zGN2 B@<=<$ $�N2N2
)0F wq� t� w��t *2P )0F �s� u� w��r FJ+
NJ2N- ^*V�,*2L )02 M�2M >N+N-2 �-N,zF/�

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



#wv� tl !N-LGNJuK PN- w*+0Fw+J,uKN2 YN+NH+J02
)02!N-�2PN-*2LN2FJ+ NJ2N- N2+,/-NuKN2PFw�
2*NGG N-,+NGG+N2 %NMN-N2��@w-+JN-*2L J2 vNJPN2
#N,+LNvJN+N2�

#N,+LNyJN+
[-N,PN2

#N,+LNyJN+
CN-2N

; 'J�NG

+-*N /0,J+J)N, ���w ����

MzG,N 2NLz+J)N, ��r� ��v�

MzG,N /0,J+J)N, s�qw ��pw

+-*N 2NLz+J)N, pw�ur pq�rr

$*FFN ������ ������

ENKGN--z+N r�tw ��ww

GNP� (JN Pz-LN,+NGG+ JF/GNFN2+JN-+ *2P (J-P
PN-�NJ+ z2Kz2P NJ2N, $*y,N+, �(NJN- $'<#
t $�N2N2 )0F ww� �p� w��t *2P )0F
�t� �r� w��r )zGJPJN-+� [zyNJ �NJL+N ,JxK� Pz,,
PJN $NLFN2+JN-*2L z*M ]z,J, PN- ,/NH+-zGN2
[JdN-N2� �* -NGz+J) L*+ yN(N-+yz-N2 !N-�2�
PN-*2L,�$NLFN2+N2 M�K-+� [NX�J+N ,J2P PN-�
�NJ+ GNPJLGJxK J2 !N-�2PN-*2L,yN-NJxKN2 �*
yN0yzxK+N2� PJN 2*- NJ2N- LN-J2LN2 ,/NH+-z�
GN2� PzM�- zyN- +N�+*-NGGN2 !N-�2PN-*2L *2�
+N-GJNLN2� Z-,+N !N-LGNJxKN FJ+ Fz2*NGGN2
!N-�2PN-*2L,Hz-+JN-*2LN2 �NJL+N2 J2 PN-
DN2z*JLHNJ+ PN- !N-�2PN-*2L,N-Mz,,*2L �*�
M-JNPN2,+NGGN2PN Z-LNy2J,,N� CJN-�* (*-PN
INP0xK GNPJLGJxK PJN yJ2�-N !N-�2PN-*2L,�
Fz,HN KN-z2LN�0LN2� JN ^yy� t *2P #zy� w
�* N2+2NKFN2 J,+� ,+JFFN2 J2 yNJPN2 E�GGN2
-NGz+J) )JNGN 'J�NGFJ+ NJ2N-Fz2*NGG N-,+NGG+N2
%NMN-N2� �yN-NJ2� [zyNJ (*-PN2 PJN yN�
0yzxK+N+N2^y(NJxK*2LN2 )02PN- %NMN-N2�
IN 'J�NG J2 )JN- #�/N2 PJdN-N2�JN-+o

� #-*N /0,J+J)No z*+0Fz+J,xK N-Hz22+N !N-�
�2PN-*2L J,+ z*xK J2 PN- %NMN-N2� zG, !N-�
�2PN-*2L N-Hz22+�

� #-*N 2NLz+J)No z*+0Fz+J,xK N-Hz22+N
=JxK+�!N-�2PN-*2L J,+ z*xK J2 PN- %NMN�
-N2� zG, =JxK+�!N-�2PN-*2L N-Hz22+�

� EzG,N /0,J+J)No z*+0Fz+J,xK N-Hz22+N !N-�
�2PN-*2L J,+ J2 PN- %NMN-N2� 2JxK+ zG, !N-�
�2PN-*2L N-Hz22+�

� EzG,N 2NLz+J)No J2 PN- %NMN-N2� N-Hz22+N
!N-�2PN-*2L J,+ z*+0Fz+J,xK2JxK+ zG,!N-�
�2PN-*2L N-Hz22+ �^*,Gz,,*2L,MNKGN-��

[N- ^2+NJG PN- ^*,Gz,,*2L,MNKGN- J,+ -NGz�
+J) LN-J2L� [z ENKGN- PN- ^-+ MzG,N /0,J+J)N
FJ+ )N-LGNJxK,(NJ,N LN-J2LNF ^*M(z2P Fz�
2*NGG H0--JLJN-+ (N-PN2 H�22N2� J,+ PN-N2
^2+NJG (JN J2 #zy� w Pz-LN,+NGG+� )N-+-N+yz-�
�*PNF N2+,+zFFN2 PJN FNJ,+N2 PJN,N- ENK�
GN- PNF Gz2P(J-+,xKzM+GJxKN2 ]N-NJxK� ,0
Pz,, z*ML-*2P PN- P0-+ L-0�V�xKJLN- z*M+-N�
+N2PN2 !N-�2PN-*2LN2 PJN,N- ENKGN- GNJxK+
�yN-,xK�+�+ (J-P� Ez,,+ Fz2 yNJPN ENKGN-z-�
+N2 �*,zFFN2� ,0 N-K�G+ Fz2 J2 yNJPN2 #N,+�
LNyJN+N2 NJ2N ENKGN--z+N )02 PN*+GJxK *2+N-
��;� "2+N- PNF ^,/NH+ PN- �NJ+N-,/z-2J,
LNLN2�yN- NJ2N- Fz2*NGGN2 !N-�2PN-*2L,N-�
Mz,,*2L J,+ PN- ^2+NJG PN- ^*,Gz,,*2L,MNKGN-
20xK �* yN(N-+N2� ZJ2N N2+,/-NxKN2PN !z�
GJPJN-*2L (J-P J22N-KzGy PN, @02,0-+J*F,
PN-�NJ+ )0-LN20FFN2�

q Ew�J+ *2P \*,vGJuH

 �K-N2PPN-"F,N+�*2L PN,@02�N/+, �NJL�
+N ,JxK� Pz,, FJ+ ^*,2zKFN PN- $NLFN2+JN�
-*2L� JFFN- (JNPN- Fz2*NGGN ZJ2L-JdN J2
PN2 '-0�N,, 20+(N2PJL (z-N2� B2,yN,02PN-N
JF Gz2P(J-+,xKzM+GJxKN2 ]N-NJxK H0FF+ N,
z*ML-*2P PN- K0KN2 ,/NH+-zGN2 [�2zFJH
*2P yNJ !N-(N2P*2L )02 2*- �(NJ ]N0yzxK�
+*2L,�NJ+/*2H+N2 �* K�*XLN-N2 ENKGNJ2�
,xK�+�*2LN2 PN- !N-�2PN-*2L� ^*xK �NJL+N
,JxK� Pz,, Pz, PN-�NJ+ JF/GNFN2+JN-+N $NL�
FN2+JN-*2L,)N-MzK-N2 �(z- yN-NJ+, ,NK- L*+N
Z-LNy2J,,N GJNMN-+� INP0xK z2 PJN,N- $+NGGN
P*-xKz*, 20xK !N-yN,,N-*2L,/0+N2�JzG yN�
,+NK+� DGNJxKN, LJG+ M�- PJN z2,xKGJN�N2PN
z*+0Fz+J,xKN ]N(N-+*2L PN- $NLFN2+N�
[z, yJ,KN-JLN ENNPyzxH �* PN2 Z-LNy2J,�

,N2 PN, N-,+N2 [*-xKGz*MN, PN- ,N.*N2+JNGGN2
'-0�N,,HN++N M�- PJN [N\<!Z%�@0F/0�
2N2+N @z-+JN-*2L z*M �(NJ #N,+LNyJN+N2 J,+
zG, �yN-(JNLN2P /0,J+J) �* yN(N-+N2� =NyN2
NJ2N- '-0P*H+)zGJPJN-*2L P*-xK J2 Pz, '-0�
INH+ NJ2LNy*2PN2N ]NK�-PN2)N-+-N+N- (*-�
PN2 PJN Z-LNy2J,,N PNF EzxK/*yGJH*F JF
=0)NFyN- w��r JF%zKFN2PN, �(NJ+N2[N�
\<!Z% =*+�N-(0-H,K0/, )0-LN,+NGG+� [N-
zH+*NGGN Z2+(JxHG*2L,,+z2P �*F E0-+M�K�

r�q<GwM [�,uKN- N+ wG�� XJ2,w+� )02 ZKw2LN YN+Nu+J02 >N+K0PN2



-*2L,H02�N/+ yNJ2KzG+N+ z*,,JxK+,-NJxKN^2�
,�+�N� �*- �NJ+ (N-PN2 (NJ+N-N "2+N-,*�
xK*2LN2 J2,yN,02PN-N KJ2,JxK+GJxK �*,�+�GJ�
xKN- B2PJHz+0-N2 *2P PN- @0FyJ2z+J02 )02
B2PJHz+0-N2 P*-xKLNM�K-+� [JN ^Pz/+J02
*2P B2+NL-z+J02 PJN,N- >N+K0PN2N2+(JxH�
G*2LN2 J2 ]N�*L z*M PJN ,N.*N2+JNGGN '-0P*H�
+J02,/-0�N,,HN++N J,+ NyN2MzGG, DNLN2,+z2P
zH+*NGGN- ^-yNJ+N2� �(J,xKN2-N,*G+z+N PN-
\Kz2LN�[N+Nx+J02�'-0�N,,JN-*2L,HN++N
H0FFN2 M�- NJ2N(NJ+N-N=*+�*2LP*-xK PN2
Z2P2*+�N- zG, ��[J-Nx+ \Kz2LN77 '-0P*H+N J2
]N+-zxK+� J2PNF ,JN z*xK CJ2(NJ,N �*- E0-+�
M�K-*2L z2PN-N- yN,+NKN2PN-[z+N2,�+�N GJN�
MN-2 H�22N2� B2 NJ2N- z2,xKGJN�N2PN2 '-0�
INH+/Kz,N ,0GG Pz, @02�N/+ P*-xK �*,�+�GJ�
xKN DN0J2M0-Fz+J02,PJN2,+N N-(NJ+N-+ (N-�
PN2� [zyNJ (N-PN2 P*-xK J2 PN- %NLNG K��
KN-N +KNFz+J,xKN *2P -�*FGJxKN ^*V�,*2�
LN2 ,/N�JX,xKN-N^2M0-PN-*2LN2 zyLNPNxH+�
[z, [N\<!Z% ?NJ,+*2L,,/NH+-*F (J-P
PzFJ+ -NLJ02zGN2 =*+�N-yNPz-M zyyJGPN2�

p ?J+N-w+*-

]zz+�� >� 3 $xK�/N� ^�� w���o >*G+J-N,0G*+J02
$NLFN2+z+J02o ^2 </+JFJ�z+J02 ^//-0zxK M0-
CJLK &*zGJ+� >*G+J�,xzGN BFzLN $NLFN2+z+J02�
� B2o ^2LN(z2P+N DN0L-z/KJ,xKN B2M0-Fz�
+J02,)N-z-yNJ+*2L �BB� ]NJ+-�LN �*F ^DB#�
$�F/0,J*F $zG�y*-L� w���� CNJPNGyN-L� �w�
wv�

]N2�� "�� C0MFz22� '��  JGGK*H� D�� ?J2LN2�
MNGPN-� B�� CN�2N2� >�� w��uo >*G+J�-N,0G*�
+J02� 0yINx+�0-JN2+NP M*��� z2zG�,J, 0M -NF0+N
,N2,J2L Pz+z M0- DB$�-NzP� J2M0-Fz+J02� �
B$'%$ A0*-2zG 0M 'K0+0L-zFFN+-� z2P %N�
F0+N $N2,J2L tq �v�u�o wvp�wtq�

]-*��02N� ?� 3 \0,,*� %�� w��wo ^2zG�,J, 0M
>*G+J+NF/0-zG %NF0+N�$N2,J2L BFzLN, M0-
\[o ]z�N,Jz2 #K-N,K0GPJ2L ^//-0zxKN,� �
"2J)N-,J+� 0M #-N2+0� #NxK2JxzG %N/0-+ =0o
[B#��w���v��

]�,xKN-�<� 3]*xH�<�� w��ro [N\0)N- �DN0J2�
M0-Fz+J02 $N-)JxN, +0 "/Pz+N z2P $*//GNFN2+
?z2P \0)N- [z+z M0- DN-Fz2 [NxJ,J02 >zH�
N-,� � B2+N-2z+J02zG ^-xKJ)N, 0M 'K0+0L-zF�
FN+-�� %NF0+N $N2,J2L z2P $/z+JzG B2M0-Fz�
+J02 $xJN2xN, vs �� t��� z*M \[�

]*,xK� ^�� DN-HN� >�� D-�2-NJxK� [�� CNJ/HN�
\�� ?JNP+HN� \��Z� 3 >�GGN-� $�� w��to ^*+0�
Fz+J,JN-+N !N-JXHz+J02 +0/0L-z/KJ,xKN- DN0J2�
M0-Fz+J02 *2+N-=*+�*2L 0/+J,xKN- EN-2N-H*2�

P*2L,Pz+N2� � 'K0+0L-zFFN+-JN � EN-2N-H*2�
P*2L � DN0J2M0-Fz+J02 w��t �w�o �����ww�

\KN2� &�� �Kz2L� ��� ZH-00,� ^� 3 CzGGJHzJ�
2N2�>�� w��uo #KN -0GN 0M -NF0+N ,N2,J2L +NxK�
20G0L� J2 +KN Z" (z+N- M-zFN(0-H PJ-Nx+J)N
� E[�� � B2o Z2)J-02FN2+zG $xJN2xN 3 '0GJx�
r �u�o sr�wrs

[N\<!Z%� w��qo (((�PN�x0)N-�J2M0� �*GN+�+ yN�
,*xK+ JF A*2J w��q�

[ZEB=BZ=$� w��qzo [NX2JN2, [N)NG0/N- !N-�
,J02 r %NMN-N2xN ]00H�

[ZEB=BZ=$� w��qyo [NX2JN2, [N)NG0/N- !N-�
,J02 r ",N- D*JPN�

[(0-zH� #�� ?zz,N-� \�� @*2+�� $� 3 $NJMN-+�
E�>�� w��to '0,,JyGN x02+-Jy*+J02, 0M Z$^
DG0yzG>02J+0-J2L M0- Z2)J-02FN2+ z2P $Nx*�
-J+� J2J+Jz+J)N M0- +KN  E[ JF/GNFN2+z+J02� �
B2o Z2)J-02�FN2+zG $xJN2xN3'0GJx� q �v�o vw��
vws�

E*2L� #�� �pp�o ^2 z,,N,,FN2+ 0M #> JFzLN-�
M0- ?z2P�x0)N- \Kz2LN PN+Nx+J02� � BZZZ
#-z2,zx+J02, 02 DN0,xJN2xN z2P %NF0+N $N2,�
J2L wq ��w�o sq��squ

DN-HN� >�� ]*+N2*+K� >�� CNJ/HN� \� 3  JGG�
-JxK� E�� w��uo D-z/K ,*//0-+NP )N-J�xz+J02 0M
-0zP Pz+zyz,N,� � B$'%$ A0*-2zG 0M 'K0+0�
L-zFFN+-� z2P %NF0+N $N2,J2L tq �v�u�o �tw�
�st�

C0MFz22� '�� ?0KFz22� '� 3>�GGN-� $�� w��qo
\02xN/+, 0M z2 0yINx+�yz,NP xKz2LN PN+Nx+J02
/-0xN,, xKzJ2 M0- DB$ */Pz+N� � B2+N-2z+J02zG
^-xKJ)N, 0M 'K0+0L-zFFN+-�� %NF0+N $N2,J2L
z2P $/z+JzG B2M0-Fz+J02 $xJN2xN, vr �]u�o J2
/-J2+�

B>^DB� w��qo (((�LPJ�PN�0-L�PN�P0(2G0zP�B>
^DB�<-Lz2J,z+J02��*,z+��/PM �^/-JG w��q��

@0NG2� D� 3 ]J,,022N++N� A�� w���o \-0,,�\0-�
-NGz+J02 ^2zG�,J,o >z//J2L ?z2P\0)N-
\Kz2LN, (J+K z CJ,+0-Jx ?z2P\0)N- [z+z]z,N
z2P z %NxN2+� $J2LGN�Pz+N� >*G+J,/Nx+-zG BFz�
LN� � '-0x� w��� ^$'%$ ^22*zG \02)N2+J02�
 z,KJ2L+02� [\� LGx�0-L�(N+Gz2P,�V0-z�Mz*�
2z�K+FG �ENy-*z-� w��q��

?zFyJ2� Z�E� 3 $+-zKGN-�^�C�� �ppuo \Kz2LN�
)Nx+0- z2zG�,J, J2F*G+J+NF/0-zG ,/zxNo z +00G +0
PN+Nx+ z2P xz+NL0-J�N Gz2P�x0)N- xKz2LN/-0xN,�
,N,*,J2L KJLK +NF/0-zG -N,0G*+J02 ,z+NGGJ+N Pz+z�
� %NF0+N $N2,J2L 0M Z2)J-02FN2+ uqo wv��wuu

?0KFz22� '��C0MFz22� '� 3>�GGN-� $�� w��qo
"/Pz+J2L DB$ y� 0yINx+�yz,NP xKz2LN PN+Nx�
+J02� � B2o $xKJN(N� A� 3 >JxKNG� "� �ZP,��o
DN0J2M0-Fz+Jx, /z)N, +KN CJLK(z� +0 [JLJ+zG
Zz-+K � EN,+,xK-JM+ �*F s��DNy*-+,+zL )02
'-0M� >�ZKGN-,� B2,+J+*+ M�- DN0J2M0-Fz+JH
*2P EN-2N-H*2P*2L� "2J)N-,J+�+ <,2zy-�xH qo
q��qs�

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



?*� [�� >z*,NG� '�� ]-02PJ,J0� Z� 3 >0-z2�
Z�� w��uo \Kz2LN PN+Nx+J02 #NxK2J.*N,� � B2+N-�
2z+J02zG A0*-2zG 0M %NF0+N $N2,J2L wt ��w�o
wvst�wu�r�

$xK�/MN-� Z�� w��to \Kz2LN [N+Nx+J02 J2 >*G+J�
+NF/0-zG %NF0+N ,N2,J2L BFzLN, "+JGJ�J2L <y�
INx+�]z,NP BFzLN ^2zG�,J,� � [0x+0-zG #KN,J,�
"2J)N-,J+� 0M $zG�y*-L�

$J2LK� ^�� �pqpo [JLJ+zG xKz2LN PN+Nx+J02 +NxK2J�
.*N, *,J2L -NF0+NG��,N2,NP Pz+z� � B2+N-2z+J0�
2zG A0*-2zG 0M %NF0+N $N2,J2L ��o pqp����v�

^2,xK-JM+N2 PN- ^*+0-N2o

<GzM ]�,xKN-� <GJ)N- ]*xH� ZE#^$ EN-2N-�
H*2P*2L #NxK20G0LJN+-z2,MN- DFyC� <,+,+-�
w��q� [�uq�ut >�2,+N-� #NG�o�wt���vv�r�� Ez�o
�wt���vv�rvv� N�FzJGo 0GzM�y*N,xKN-� 0GJ)N-�y*xH
�NM+z,�x0F

[-� 'N+N- ?0KFz22� [-� 'N+N- C0MFz22� [-�
$�2HN >�GGN-� B2,+J+*+ M�- 'K0+0L-zFFN+-JN
*2P DN0B2M0-Fz+J02 �B'B�� ?NJy2J� "2J)N-,J+�+
Cz220)N-� =JN2y*-LN- $+-� �� v��sr Cz220)N-�
#NGo �t���rswwuqw� Ez�o �t���rswwuqv� N�FzJGo
G0KFz22� K0MFz22� F*NGGN-�J/J�*2J�Kz220)N-�
PN

%0yN-+ $xKN2HNG� C�D� DN0[z+z $0G*+J02,
DFyC�#zG,+-� qu� �rruv AN2z� #NGo �vsu��vt�q���
Ez�o �vsu��vt�qwt� N�FzJGo C�D�D[$�,xKN2HNG
�z-x0-�PN

\K-J,+Jz2  NJ,N� [NX2JN2, ^D� #-z//N2+-N*,+-�
�� q�vvp >�2xKN2� #NGo �qp�wv��q�st� N�FzJGo
x(NJ,N�PNX2JN2,�x0F

>z2*,H-J/+ NJ2LN-NJxK+o ^/-JG w��q
^2LN20FFN2o A*2J w��q

r�o<GwM [�,uKN- N+ wG�� XJ2,w+� )02 ZKw2LN YN+Nu+J02 >N+K0PN2



!^@^#



Z-0/ >w//J2L $N-)JuN, M0- +KN $*Pw2N,N D0)N-2FN2+
J2 E-wFN 0M +KN X$\ DG0vwG $N-)JuN XGNFN2+
77DG0vwG >02J+0-J2L M0- E00P $Nu*-J+�11

Z\%$#X= C\"[� >�2,+N-� \[YX?\#BE \C>XY BA\B>B� =\[XX? \C>XY >�$\\Y 3
C\$$\= X? $CXB@C X? [\$CB%� @Kw-+*F� X%BZ@ @C\>\?\� =wJ-0vJ� ?BX!X=
[�YX@X%@X� >0Gk E%\=ZX$Z< C<?XZ�� '*-w,uw� [X%=\%Y #�ZC<=� \-G02� '\<?<
%\D=B� Ew20� '\#%B�B< !BD=\%<?B� EJ-N2�N� D"� CX=Y%BZ@�� �0N-,NG 3 Z\%<?B=X

CX�?X=� CN)N-GNN

@N�(0-P,o D>Z$ �DG0yzG >02J+0-J2L M0- Z2)J-02FN2+ z2P $Nx*-J+� /-0L-zF��
M00P ,Nx*-J+�� zL-Jx*G+*-zG F02J+0-J2L� F*G+J ,xzGN J2M0-Fz+J02 ,N-)JxN,� +JFN
,N-JN, z2zG�,J,� $^% 3 0/+JxzG ,z+NGGJ+N Pz+z M*,J02� H20(GNPLN yz,NP xGz,,JXN-�
2N*-zG 2N+(0-H� G0(� FNPJ*F z2P KJLK -N,0G*+J02 Pz+z J2+NL-z+J02�
H20(GNPLN +-z2,MN-

$*FFz-�o #KN DG0yzG >02J+0-J2L M0- E00P $N�
x*-J+� �D>E$� M0x*,N, 02 +K0,N z,/Nx+, 0M M00P
,Nx*-J+� F02J+0-J2L (KN-N ,z+NGGJ+N PN-J)NP +NxK�
20G0L� xz2 y-J2L zPPNP )zG*N� #KN,N J2xG*PN
F02J+0-J2L /z-zFN+N-, -NVNx+J2L x-0/ x02PJ+J02�
zL-Jx*G+*-zG /-0P*x+J02 z2P 0)N-zGG )NLN+z+J02
KNzG+K� B+ zJF, +0 N,+zyGJ,K z2 0/N-z+J02zG ,N-)JxN
M0- x-0/ F02J+0-J2L J2 ,*//0-+ 0M E00P $Nx*-J+�
>02J+0-J2L +0 ,N-)N /0GJx� FzHN-, z2P 0/N-�
z+J02zG *,N-, 02 )z-J0*, ,xzGN, y� /-0)JPJ2L ,/z�
+JzG J2M0-Fz+J02 02 )z-JzyGN, zdNx+J2L E00P $N�
x*-J+��
#KJ, z-+JxGN M0x*,N, 02 +KN ,N-)JxN JF/GNFN2+z�

+J02� +KN F0P*Gz- /-0xN,,J2L ,�,+NF, z2P zGL0�
-J+KF,� z//GJNP +0 /-0)JPN 2NNPNP F*G+J ,xzGN J2�
M0-Fz+J02 02 x-0/ N�+N2+� x*G+J)z+NP z-Nz� x-0/
x02PJ+J02 z2P /-0P*x+J02 M0- E00P $Nx*-J+� z,�
,N,,FN2+, z2P K0( +KJ, (z, PNF02,+-z+NP J2 +KN
$*Pz2 P*-J2L +KN /z,+ x-0/ ,Nz,02,�

�*,zFFN2Mz,,*2Lo ^L-z-Hz-+JN-*2L,PJN2,+N M�-
PJN ,*Pz2N,J,xKN %NLJN-*2L zG, #NJG PN, ��DG0yzGN2
>02J+0-J2L �*- Z-2�K-*2L,,JxKN-*2L77 PN-
[JN2,+N�'-0INH+N PN- Z$^� ^*MLzyN PN, DG0yzG
>02J+0-J2L M0- E00P $Nx*-J+� '-0INH+N, �D>E$�
J,+ N,� yN,+NKN2PN E-�K(z-2,�,+NFN �*- Z-2�K�
-*2L,,JxKN-*2L FJ+ B2M0-Fz+J02N2 �* *2+N-,+�+�
�N2� PJN JF ]N,02PN-N2 P*-xK PN2 ZJ2,z+� )02
$z+NGGJ+N2MN-2N-H*2P*2L /-��J,N- *2P ,xK2NGGN-
LNGJNMN-+ (N-PN2 H�22N2� zG, P*-xK yJ,KN-JLN !N-�
MzK-N2� [JN KJN- yN2�+JL+N2 [JN2,+N yN�JNKN2 ,JxK
)0- zGGNF z*M PJN Z-Mz,,*2L *2P [0H*FN2+z+J02
)02 ]N,+z2P,� *2P  *xK,yNPJ2L*2LN2 N2+,/-N�
xKN2PN- Cz*/+2zK-*2L,FJ++NG GJNMN-2PN- @*G+*�
-N2� PN-N2 ^*,PNK2*2L PN- ^2yz*V�xKN2 ,0(JN
PN-N2 N2+,/-NxKN2PN '-0P*H+J02� D>E$ �JNG+
Pz-z*M zy� KJN-�* 0/N-z+J02NGGN[JN2,+N �* N+zyGJN�
-N2� PJN �*H�2M+JL /0GJ+J,xKN2 Z2+,xKNJP*2L,+-��
LN-2 *2P yN,+NKN2PN2 E-�K(z-2,�,+NFN2 z*M *2�
+N-,xKJNPGJxKN2 zPFJ2J,+-z+J)N2 ZyN2N2 �*- Z-�
Mz,,*2L *2P !N-FNJP*2L )02 =zK-*2L,FJ++NG�
N2L/�,,N2 0PN- C*2LN-Hz+z,+-0/KN2 )02 =*+�N2
,NJ2 H�22N2�
[N- )0-GJNLN2PN ^-+JHNG M0H*,,JN-+ z*M PJN [z-�

,+NGG*2L *2P "F,N+�*2L PN- [JN2,+N FJ++NG, F0�
P*Gz-N- '-0�N,,HN++N2 *2P >N+K0PN2� PJN P*-xK
Pz, D>E$ @02,0-+J*F ,/N�JNGG Pz�* N2+(JxHNG+
(*-PN2� *F PJN F*G+J,HzGz-N2^2M0-PN-*2LN2 PN-
*2+N-,xKJNPGJxKN2 =*+�N- JF ]N�*L z*M PJN ~yN-�
(zxK*2L PN- Z-2�K-*2L,,JxKN-*2L zy�*PNxHN2�
[JN, (J-P z2Kz2P PN- %NzGJ,JN-*2L JF $*Pz2 J2
PN2 )N-Lz2LN2N2 !NLN+z+J02,/N-J0PN2 )N-z2�
,xKz*GJxK+�
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EJL� �l D>E$ LN0L-w/KJuwG N�+N2+ J2 +K-NN -NLJ02, J2 Xw,+� �N,+ w2P $0*+KN-2 \M-Juw �wuu0-PJ2L
+0 BD\Y � B2+N-L0)N-2FN2+wG \*+K0-J+� 02 YN)NG0/FN2+� Z?B$$ � Z0FJ+N6 B2+N-�N6 +w+, /0*- Gw ?*++N
u02+-N Gw $N6 uKN-N,,N w* $wKNG� $\YZ � $0*+KN-2 \M-Juw YN)NG0/FN2+ Z0FF*2J+�� w2P MJ)N u0*2+�
-JN, �-NPc$*Pw2� X+KJ0/Jw� $N2NLwG� >wGw(J w2P �JFvwv(N��

� B2+-0P*u+J02

#KN DG0yzG >02J+0-J2L M0- E00P $Nx*-J+�
/-0INx+ �D>E$� J, z /z-+ 0M +KN Z*-0/Nz2
$/zxN ^LN2x� �Z$^�DG0yzG>02J+0-J2L M0-
Z2)J-02FN2+ z2P $Nx*-J+� �D>Z$� '-0�
L-zFFN �Z*-0/Nz2 \0FFJ,,J02 w��t��
D>E$ zJF, +0 N,+zyGJ,K z2 0/N-z+J02zG ,N-�
)JxN +0 ,N-)N /0GJx� FzHN-, z2P 0/N-z+J02zG
*,N-, y� /-0)JPJ2L zP)z2xNP x-0/ J2M0-Fz�
+J02 PN-J)NP M-0F Zz-+K <y,N-)z+J02 Pz+z
z2P +0 x02+-Jy*+N +0 +KN +-z2,/z-N2x� 0M +KN
/-0P*x+J02� Fz2zLNFN2+ z2P PJ,+-Jy*+J02
0M zL-Jx*G+*-N� #KN *G+JFz+N L0zG J, +0 JPN2�
+JM� z2P z,,N,, M00P J2,Nx*-N z-Nz, z2P /0�
/*Gz+J02, z2P +0 .*z2+JM� +KNJ- GN)NG 0M )*G�
2N-zyJGJ+� (J+K /z-+Jx*Gz- NF/Kz,J, 02 M00P
,Nx*-J+� �D>E$ w��u�� #KN D>E$ /-0INx+
-*2, ,J2xN w��v z2P J, ,xKNP*GNP +0 -*2 */
+0 >z-xK w��p�

#KN D>E$ $+zLN w x02,0-+J*F x02,J,+,
0M �w Z*-0/Nz2 yz,NP x0F/z2JN, z2P J2,+J�
+*+N, z2P J, GNzP y� !B#< +KN EGNFJ,K B2�
,+J+*+N M0- #NxK20G0LJxzG %N,Nz-xK �Cz*y
w��r 3 (((�LFM,�J2M0�� ^, z D>E$ PNF�
02,+-z+J02 xz,N� +KN $*Pz2 /Gz�, z2 JF/0-+�
z2+ -0GN� #KN x0*2+-� J, G0xz+NP J2 z xGJFz+J�
xzGG� KJLKG� )z-JzyGN -NLJ02 z2P J2 +KN -zJ2�

MNP ,Nx+0- z, P0FJ2z+J2L zL-Jx*G+*-N +KN /-0�
P*x+J02 J, ,+-02LG� PN/N2PJ2L */02 +KN
zF0*2+ z2P PJ,+-Jy*+J02 0M ,Nz,02zG -zJ2,�
#KJ, zdNx+, +KN +0+zG x*G+J)z+NP z-Nz /N- ,Nz�
,02 z2P GNzP, +0 ,N)N-N G0xzGJ�NP M00P J2,N�
x*-J+JN, �E^< w��s�� B2 +KJ, -N,/Nx+ J+ J, 02N
FzI0- zJF 0M +KN zL-Jx*G+*-zG /0GJx� 0M +KN
$*Pz2N,N D0)N-2FN2+ +0 x0Fyz+ /0)N-+�
z2P K*2LN- (J+K z 2*FyN- 0M /-0L-zFFN,�
J2J+Jz+J)N, z2P J2+N-2z+J02zG x00/N-z+J021,�
>0-N +Kz2 w� �Nz-, zL0� +KN ENPN-zG >J2�

J,+-� 0M ^L-Jx*G+*-N z2P E0-N,+ 0M $*Pz2
�E>0^E� ,+z-+NP +0 (0-H (J+K $z+NGGJ+N
Zz-+K<y,N-)z+J02FN+K0P0G0LJN, 02 +KN N,�
+JFz+J02 0M zL-Jx*G+*-zG /-0P*x+J02� #KN
E>0^E -N2N(NP J2 A*G� w��r +KJ, N2LzLN�
FN2+ (J+K +KN zL-NNFN2+ 0M z>NF0-z2P*F
0M "2PN-,+z2PJ2L (J+K +KN Z*-0/Nz2
D>E$ /z-+2N-,KJ/ -N/-N,N2+NP J2 Zz,+ ^M�
-Jxz y� ZE#^$ EN-2N-H*2P*2L #NxK�
20G0LJN+-z2,MN- DFyC z2P !B#<�
ZE#^$ J, x00-PJ2z+J2L +KN -NLJ02zG JF�

/GNFN2+z+J02 0M +KND>E$ zx+J)J+JN, J2 Zz,+
^M-Jxz2 x0*2+-JN, �,NN EJL� ��� B2 +KJ, -N,/Nx+
ZE#^$ GJ2H, +KN Z*-0/Nz2 yz,N zx+J)J+JN,
M-0F +KN D>E$ ,N-)JxN /-0)JPN-, (J+K +KN
zx+J)J+JN, JF/GNFN2+NP 02 +KN L-0*2P� /-0�
)JPN, z x0FF*2Jxz+J02 xKz22NG z2P ,*/�
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#wv� �l D>E$ $N-)JuN '0-+M0GJ0�

$N-)JxN '-0P*x+ =zFN

$*//0-+ +0 \E$^> D>E$ $*//0-+ @J+ M0- E^<� E' \E$^> FJ,,J02, �$@�

Zz-G� (z-2J2L !NLN+z+J02 '-0P*x+J)J+� B2PJxz+0- �!'B�

E-zx+J020M^y,0-yNP'K0+0 ,�2+KN+JxzGG�^x+J)N -zPJz+J02 �M^'^%��[>'

^L-Jx*G+*-zG Fz//J2L \-0/ ZFN-LN2xN 'N-J0P �\Z'�

\*G+J)z+NP ^-Nz �\^�

Z�+N2+ 0M \*G+J)z+J02 �Z0\�

^L-Jx*G+*-zG '-0P*x+J)J+� �^'�

\-0/ �JNGP z,,N,,FN2+ \-0/ �JNGP �\��

EJL� tl\P)w2uNPF*G+J ,uwGN u-0/ J2M0-Fw+J02 ,N-)JuN, �D>E$ ,N-)JuN,� ,NN #wv� �l Z\cZ*G+J)w+NP
\-Nwk ZX'cZ-0/ XFN-LN2uN 'N-J0Pk X0ZcX�+N2+ 0M Z*G+J)w+J02k Y>'cY-�>w++N- '-0P*u+J)J+�k
!'B c !NLN+w+J02 '-0P*u+J)J+w B2PJuw+0-��

/0-+, +KN -NLJ02zG /z-+2N-,� J2 /z-+Jx*Gz-
(J+K +KN E>0^E J2 $*Pz2� +KN \N2+-zG $+z+�
J,+Jx ^LN2x� �\$^� J2 Z+KJ0/Jz z, (NGG z,
(J+K +KN %NLJ02zG \N2+-N M0- >z//J2L 0M
%N,0*-xN, M0- [N)NG0/FN2+ �%\>%[� J2
@N2�z� E0- $*Pz2 ZE#^$ M0-F, z ,+-02L
/z-+2N- 2N+(0-H +0LN+KN- (J+K DN2N-zG ^P�
FJ2J,+-z+J02 0M 'Gz22J2L 3 ^L-Jx*G+*-zG
Zx020FJx, �'^Z^� 0M +KN E>0^E z, (NGG
z, 0+KN- -NGN)z2+ /*yGJx z*+K0-J+JN, J2 @Kz-�
+0*Fz2P ,Kz-N, H20(GNPLN yN�02P +KN /-0�

)J,J02 0M x-0/ J2M0-Fz+J02� $/NxJXxzGG� +KN
z,,N,,FN2+ 0M +KN �Nz-G� x*G+J)z+NP z-Nz J2
+KN -zJ2 MNP P0FJ2z+NP ,Nx+0-, z-N 0M FzI0-
J2+N-N,+ M0- +KN '^Z^�

t D>E$ $N-)JuN,

D>E$ /-0)JPN, M0*- +�/N, 0M M00P ,Nx*-J+�
,N-)JxN, (KJxK z-N z, ,K0(2 J2 #zy� �o J �
,*//0-+ +0 +KN E^<� E' \-0/ z2P E00P
$*//G� ^,,N,,FN2+ >J,,J02, �\E$^>�� JJ

r��Zw-,+N2 Cw*v N+ wG�� Z-0/ >w//J2L $N-)JuN, M0- E00P $Nu*-J+�



EJL� sl D>E$ uw,N ,+*P� w-Nw, M0- Z\ �KJLK -N,0G*+J02 Z*G+J)w+NP \-Nw /-0P*u+� J2 $*Pw2 t��o
�Y\� c Yw-M*- �N,+k @<% c @0-P0Mw2k DXY c DNPw-NM��

#wv� tl D>E$ $N-)JuN '0-+M0GJ0�

$N-)JxN '-0P*x+ =zFN $/z+JzG
-N,0G*+J02

#NF/0-zG
-N,0G*+J02

",NP $N2,0-,

Zz-G�
(z-2J2L

!NLN+z+J02 '-0P*x+J)J+�
B2PJxz+0- �!'B�

�HF �� PzJG� $'<#�!D#

E-zx+J02 0M ^y,0-yNP 'K0+0
,�2+KN+JxzGG� ^x+J)N -zPJz+J02
�M^'^%��[>'

����v��F �� PzJG� >Z%B$

^L-Jx*G�
+*-zG
Fz/�
/J2L

\-0/ ZFN-LN2xN 'N-J0P
�\Z'�

�t�w�F <2xN /N- FzJ2
x-0/ ,Nz,02

^$^%� ^?<$�'^?$^%
?^=[$^# #>�Z#>

\*G+J)z+NP ^-Nz �\^� �t�w�F <2xN /N- FzJ2
x-0/ ,Nz,02

^$^%� ^?<$�'^?$^%
?^=[$^# #>�Z#>

Z�+N2+ 0M \*G+J)z+J02 �Z0\� ����v��F <2xN /N- FzJ2
x-0/ ,Nz,02

^$^%� ^?<$�'^?$^%
?^=[$^# #>�Z#>
>Z%B$ E%�><[B$

^L-Jx*G+*-zG '-0P*x+J)J+�
�^'�

����v��F <2xN /N- FzJ2
x-0/ ,Nz,02

^$^%� ^?<$�'^?$^%
?^=[$^# #>�Z#>
>Z%B$ E%�><[B$

� Zz-G�  z-2J2L $N-)JxN,� JJJ � ^L-Jx*G+*-zG
Fz//J2L ,N-)JxN,� J) � �JNGP z,,N,,FN2+,�

#KN,N ,N-)JxN, z-N PN)NG0/NP J2 N�+N2,J)N
N�xKz2LN z2P *2PN- /N-Fz2N2+ -N)JN( (J+K
x0-N *,N- 0-Lz2J,z+J02, ,*xK z, +KN E>0^E
J2 $*Pz2� z, (NGG z, 0+KN- 2z+J02zG z*+K0-J�
+JN,� -NLJ02zG xN2+-N, ,*xK z, +KN %\>%[
J2 @N2�z� "2J+NP =z+J02, �"=� 0-Lz2J,z�
+J02, ,*xK z, "= E00P z2P ^L-Jx*G+*-N <-�
Lz2J,z+J02 �E^<�� "=  0-GP E00P '-0�

L-zFFN � E'� J2 %0FN z2P +KN Z*-0/Nz2
\0FFJ,,J02 [J-Nx+0-z+N DN2N-zG A0J2+ %N�
,Nz-xK \N2+-N �A%\� �D>E$ w��sz� ]�PN�
HN-HN N+ zG� w��r��
#KN y-0zP -z2LN 0M *,N- -N.*J-NFN2+,

,xzGJ2L M-0F 2z+J02zG z*+K0-J+JN,� -NLJ02zG
J2,+J+*+J02,� */ +0 +KN "= GN)NG z-N -NVNx+NP
J2 ,/NxJXx ,0G*+J02, -NLz-PJ2L +KN +KNFz+Jx�
,/z+JzG z2P +NF/0-zG -N,0G*+J02 �,NN #zy� w
z2P EJL� w��
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^, ,K0(2 J2 #zy� w� +KN Zz-G�  z-2J2L
,N-)JxN, z-N yz,NP */02 +KN /-0xN,,J2L 0M
G0( -N,0G*+J02 Pz+z z2P z-N x0)N-J2L J2 z
M*GG� *2,*/N-)J,NP LN2N-z+J02 -NLJ02zG +0
x02+J2N2+zG ,xzGN, �D>E$ w��sy 3 w��q��
#KN ^L-Jx*G+*-zG Fz//J2L ,N-)JxN, z-N LN2�
N-z+NP 02xN /N- FzJ2 x-0//J2L ,Nz,02� #KN
FNPJ*F -N,0G*+J02 /-0P*x+ J, KN-N x0)N-J2L
N2+J-N $*Pz2N,N +N--J+0-JN,11 x-0/ N�+N2+
�Z0\�� #KN,N /-0P*x+ J, */ ,xzGNP 02 yz,J,
0M KJLK -N,0G*+J02 x*G+J)z+NP z-Nz Fz/,
�\^�� (KJxK z-N /-0P*xNP M0- FzJ2 zL-Jx*G�
+*-zG /-0P*x+J02 z-Nz, 0- ,/NxJXx ^-Nz, 0M
B2+N-N,+ �^<B� 02 z G0xzG GN)NG� E0- $*Pz2
+K-NN ^<B, KzP yNN2 PNX2NP 0)N- [z-M*-
�[^ � z2P @0-P0Mz2 �@<%�� (KJxK z-N
P0FJ2z+NP y� -zJ2 MNP ,0-LK*F 3 FJGGN+
/-0P*x+J02� z2P 0)N- DNPz-NM �DZ[�� P0�
FJ2z+NP y� FNxKz2J�NP zL-Jx*G+*-N z2P
K*LN J--JLz+J02 ,xKNFN, �,NN EJL� v�� >zJ2G�
+KN Zz-G�  z-2J2L 3 ^L-Jx*G+*-zG Fz//J2L
,N-)JxN, z-N /-0)JPNP +0 +KN ENPN-zG >J2J,�
+-� 0M ^L-Jx*G+*-N z2P E0-N,+ J2 $*Pz2�

s D>E$ Z-0/ >w//J2L J2 $*Pw2

#KN FN+K0P0G0L� *,NP J, ,+-02LG� yz,NP
*/02 +KN F*G+J�+NF/0-zG xKz-zx+N-J,+Jx, 0M
+KN ,z+NGGJ+N Pz+z J2 -N,/02,N +0 +KN xKz2LJ2L
N2)J-02FN2+� B+ J, z F0P*Gz- /-0xN,,J2L ,�,�
+NF �,NN EJL� u�� (KJxK J, zJFNP +0 yN ,�,�
+NFz+JxzGG� */ ,xzGNP (J+K -NxN2+ L-0*2P
+-*+KJ2L XNGP Pz+z� B2 N,,N2xN J+ J, yz,NP
*/02 +KN Mzx+ +Kz+ zL-Jx*G+*-zG Gz2P Kz, z
,/NxJXx 7L-0(J2L /-0XGN1 +0 +Kz+ 0M J+, ,*-�
-0*2PJ2L )NLN+z+J02 0- Gz2P x0)N- +�/N,�
#KN,N xKz2LN, z-N /JxHNP */� y0+K J2 +KN
$^% ,JL2zG �,NN EJL� t� z2P +KN 0/+JxzG ,JL2zG
+K-0*LK0*+ +KN L-0(J2L ,Nz,02 02 +KN yz,J,
0M (KJxK x-0//NP Gz2P J, JPN2+JXNP �D>E$
w��syn ]�PNHN-HN N+ zG� w��r�� #KN zxx*�
-zx� z2P NdJxJN2x� 0M +KN *,NP zGL0-J+KF,
J2 -NGz+J02 +0 +KN ,/z+JzG z2P +NF/0-zG -N,�
0G*+J02 0M +KN *,NP Pz+z z-N ,+-02LG� J2�
V*N2xNP y� +KN NF/G0�NPFz2zLNFN2+ +NxK�
2J.*N, 0M +KN zL-Jx*G+*-zG Gz2P� J2 /z-+Jx*Gz-
+KN XNGP ,J�N, z2P PNL-NN 0M M-zLFN2+z+J02
0M +KN Gz2P,xz/N� $*y,J,+N2xN zL-Jx*G+*-N J2
^M-Jxz J, /-NP0FJ2z2+ z2P J2 ,0FN z-Nz, zL�
-Jx*G+*-N J, xKz-zx+N-J�NP y� ,FzGG� KJLKG�
M-zLFN2+NP z2P ,xz++N-NP XNGP,� B2 +KN,N

xz,N, L-0*2P -N,0G*+J02 0M +KN J2/*+ ,z+NGGJ+N
Pz+z J, +KN F0,+ GJFJ+J2L Mzx+0-� <+KN- z-Nz,
z-N Nz,JN- +0 JPN2+JM� P*N +0 Gz-LN- XNGP ,J�N,�
#KN *,N 0M +KN /-0P*x+ PN/N2P, */02 +KN
X2zG zxx*-zx� zxKJN)NP z2P -z2LN, M-0F +KN
*,N z, LN2N-Jx x-0/ Fz,H +0 z2 J2/*+ Gz�N-
M0- +KN z,,N,,FN2+ 0M +0+zG x-0//NP z-Nz�
#KN Fz//J2L /-0P*x+, z-N -N/N+J+J)N z2P
x0)N- N)N-� L-0(J2L ,Nz,02� EJL� s JGG*,+-z+N,
02N 0M +KN /-0P*x+, M0- $*Pz2 M0- +KN
DNPz-NM z-Nz�
>Z%B$ z2P ^$^% Pz+z z-N *,NP J2 y0+K

+KN ^L-Jx*G+*-zG Fz//J2L ,N-)JxN z2P +KN
Zz-G�  z-2J2L ,N-)JxN� >Z%B$ J, *,NP J2
y0+K -N,0G*+J02, 2zFNG� +KN E*GG %N,0G*+J02
�E%� v��F /J�NG ,J�N� z2P +KN %NP*xNP -N,�
0G*+J02 �%%� ��w HF /J�NG ,J�N�� E-0F +KN
zx.*J-NP >Z%B$ %% JFzLN, ���PzJG�
M^'^% x0F/0,J+N, z-N FzPN x0)N-J2L +KN
N2+J-N ^M-Jxz� #KN ���PzJG� JFzLN, z-N +�/J�
xzGG� x0F/GN+NP v�u Pz�, zM+N- +KN Gz,+ zx�
.*J,J+J02 z2P z-N +KN2 M*-+KN- PJ,+-Jy*+NP +0
+KN /z-+2N- 0-Lz2J�z+J02, J2^M-Jxz� ,K0(J2L
+KN ,/NxJXx -NLJ02 0M J2+N-N,+� ",N-, z-N 20�
+JXNP y� NFzJG� J2xG*PJ2L z .*JxH G00H� */02
2N( z--J)zG 0M z /-0P*x+ z2P +KN /-0P*x+,
J+,NGM z-N FzPN z)zJGzyGN +K-0*LK +KN Z$^
[z+z [J,,NFJ2z+J02 $�,+NF �[[$� 0- )Jz
-NL*Gz- E#'�
^ F*G+J�+NF/0-zG ,N-JN, 0M >Z%B$ E%

z2P ^$^% x0)N-J2L +KN N2+J-N L-0(J2L ,Nz�
,02 0M +KN F02J+0-NP z-Nz, z-N z2zG��NP J2
x0FyJ2z+J02 (J+K 0+KN- ,z+NGGJ+N Pz+z
�$'<#�u� ?z2P,z+� z2P L-0*2P 0y,N-)z�
+J02, J2 0-PN- +0 PN-J)N +KN x-0//NP z-Nz z+
G0xzG z2P 2z+J02zG ,xzGN� #KN FN+K0P0G0L�
z2P xGz,,JXxz+J02 zGL0-J+KF, *,NP �,NN
EJL� u� z-N z, Mz- z, /0,,JyGN F*G+J�FJ,,J02
x0F/z+JyGN z2P *2PN- x02+J2*0*, JF/-0)N�
FN2+� ]z,NP 02 +KN -N,*G+, z2P /-0P*x+,1
N)zG*z+J02, 0y+zJ2NP P*-J2L +KN $+zLN �� +KN
0)N-zGG ,N-)JxN ,+-z+NL� J, x-J+JxzGG� -N)JN(NP
z, (NGG z, +KN PJdN-N2+ /-0xN,,J2L xKzJ2, �J2
+N-F, 0M zGL0-J+KF, z2P -N.*N,+NP Z< Pz+z�
*,NP M0- +KN /-0P*x+, LN2N-z+J02� B2 N,,N2xN�
HN� J,,*N, (N-No
� #0 +zHN J2+0 zxx0*2+� z, Mz- z, /0,,JyGN�
+KN ,�2N-LN+Jx *,N �,/Nx+-zG� +NF/0-zG� z2P
,/z+JzG� 0M Z< Pz+zn

� #0 0/+JFJ,N z2P Kz-F02J,N +KN /-0xN,,J2L
xKzJ2,n

r�sZw-,+N2 Cw*v N+ wG�� Z-0/ >w//J2L $N-)JuN, M0- E00P $Nu*-J+�



EJL� rl D>E$ \L-Ju*G+*-wG >w//J2L $N-)JuN, /-0uN,, uKwJ2� Yw,KNP GJ2N, w-N vwuH�*/ ,0G*+J02,
�D>E$� t��pv��

� #0 x02,JPN- yzxH�*/ ,0G*+J02, J2 +N-F, 0M
Z< Pz+z z2P zGL0-J+KF,n

� #0 /-0)JPN ,xzGzyGN �M-0F G0xzG +0 2z+J02�
zG� J2M0-Fz+J02�
EJL� u LJ)N, z2 0)N-)JN( 0M +KN JF/-0)NP

z2P Kz-F02J,NP D>E$ /-0xN,,J2L xKzJ2�
#KN yz,Jx ,+-z+NL� J, +Kz+ J2 z F0P*Gz- z/�
/-0zxKCJLK%N,0G*+J02 $^% �^$^%^G+N-�
2z+J2L '0Gz-J�z+J02� ^?<$ '^?$^% EJ2N
]NzF� z2P </+JxzG �?z2P,z+ #>�Z#>h�
$'<#�u� z�0�� Pz+z z-N *,NP +0 LN2N-z+N
]z,NGJ2N >z/� \*G+J)z+NP ^-Nz �\^�� z2P
ZFN-LN2xN 'N-J0P �\Z'� /-0P*x+, z+ G0xzG
GN)NG J2 +KN PJdN-N2+ ^L-0�Zx0G0LJxzG��02N,
z2P�0- zL-Jx*G+*-zG z-Nz,� ]z,J, 0M +KJ, ,+N/
J, z H20(GNPLN yz,NP xGz,,JXN-� >NPJ*F
%N,0G*+J02 </+JxzG �>Z%B$ E*GG %N,0G�
*+J02� ><[B$� x0F/GNFN2+NP y� $^%
�^$^%  JPN $(z+K� ^?<$ '^?$^%
$xz2$^%� Pz+z z-N xzGJy-z+NP� J� N�� +-zJ2NP�
*,J2L 0M +KN ]z,NGJ2N >z/� z2P xGz,,JXNP +0
*/�,xzGN +KN CJLK %N,0G*+J02 /-0P*x+, z+
x0*2+-� GN)NG� KN2xN 0y+zJ2J2L +KN x*G+J)z�
+J02 N�+N2+ /-0P*x+ �Z0\� *,J2L =N*-zG =N+�
(0-H xGz,,JXN- �,NN $Nx+J02, v�� z2P v�w��

s�� D>E$ CJLK -N,0G*+J02
77\L-Ju*G+*-wG >w//J2L11 >0P*GN

#KN /-N�/-0xN,,J2L /z-+ � (KJxK J2xG*PN, zGG
Pz+z /-0xN,,J2L ,+N/, M-0F -z( +0 LN0x0PNP�
0-+K0 -Nx+JXNP z2P xzGJy-z+NP /-0P*x+ � M0-
y0+K </+JxzG z2P $^%� J, M*GG� z*+0Fz+Jx�
#KN ,+z2Pz-P /-0P*x+ J, z F*G+J�+NF/0-zG
F0,zJx -z2LJ2L M-0F G0xzG +0 2z+J02zG ,xzGN�
[*-J2L +KN 'Kz,N � z ,/Nx+-zG H20(GNPLN�

yz,NP /N-�/J�NG xGz,,JXN- �]z-zGPJ N+ zG�
w��s� xz/zyGN 0M PN+Nx+J2L z ,N+ 0M HN-2NG
,/Nx+-zG Gz�N-, J2 xzGJy-z+NP 0/+JxzG JFzLN,
Kz, yNN2 x02,JPN-NP� B2 N,,N2xN� J2 +KJ, ,�,�
+NF� HN-2NG ,/Nx+-zG -*GN, z-N PN,JL2NP +0
FJFJx(NGG�H20(2 ,/Nx+-zG ,JL2z+*-N, 0M +z-�
LN+ Gz2P x0)N-,� ]z,NP 02 /-J0- H20(GNPLN
N�xG*,J)NG�� +KN N,+zyGJ,KNP ,/Nx+-zG xGz,,JXN-
x0F/02N2+ -N.*J-N, 20 +-zJ2J2L z2P ,*/N-�
)J,J02 +0 -*2� J� N�� J+ J, M*GG� z*+0Fz+Jx� B+,
0*+/*+ Fz/ J, z2 J2/*+ J2+0 +KN 77%*GN ]z,NP
[NxJ,J02 \Gz,,JXN-11 z2P x02,J,+, 0M ,/Nx+-zG
,+-z+z� N� L�� ,+-02L )NLN+z+J02� /-0)JPNP
(J+K z ,�Fy0GJx FNz2J2L J2+N-FNPJz+N yN�
+(NN2 +K0,N �G0(� 0M xG*,+N-, z2P ,NLFN2+,

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



EJL� ql ?w-LN J--JLw+NP MJNGP, J2 DN�J-w ,uKNFN ,0*+K 0M @Kw-+0*F w, ,NN2 v� X=!B$\# \$\%� �#KN
DN�J-w J--JLw+J02 ,uKNFN� (KJuK *,N, (w+N- M-0F +KN */,+-NwF $N22w- PwF wG02L +KN [G*N =JGN�
uw2 uGNw-G� vN J2PN2+JMJNP 02 +KN X=!B$\# \$\% �$ JFwLN, (J+K w FwJ2 L-0*2P -N,0G*+J02 0M
wv0*+ ���F� #KN DN�J-w ,uKNFN J, 02N 0M +KN Gw-LN-,+ J--JLw+J02 /-0INu+, J2 +KN (0-GP� #KN 2N+(0-H
0M uw2wG, J, wv0*+ r�s�� HJG0FN+N-, G02L w2P +KN J--JLw+NP w-Nw u0)N-, wv0*+ n�n�� ,.*w-N HF� #KN
uKw-wu+N-J,+Ju -Nu+w2L*Gw- ,Kw/N J, wP0/+NP +0 wGG0( J2PJ)JP*wG MJNGP, +0 wuuN,,(w+N- J2 +KN J--JLw+J02
uw2wG, wG02L J+, 2w--0( ,JPN� \PPJ+J02wGG�� +KN X=!B$\# \$\% JFwLN, +wHN2 J2 +KN N)N2J2L 0M ts
\*L*,+ t��p� ,K0(, N)JPN2uN 0M +KN -NuN2+ MG00PJ2L, J2 $*Pw2 �[G*N u0G0*-NP �02N, w-0*2P +KN
-J)N-�� #0--N2+JwG -wJ2MwGG J2 +KN KJLKGw2P, 0M X+KJ0/Jw� Nw-G� \*L*,+ t��p� uw*,NP N�+N2,J)N MG00PJ2L
J2 $*Pw2� w2 N)N2+ (KJuK (w, wG,0 uw/+*-NP v� +KN u02+J2*0*, wL-Ju*G+*-wG F02J+0-J2L wu+J)J+JN,
0M D>E$��

r�qZw-,+N2 Cw*v N+ wG�� Z-0/ >w//J2L $N-)JuN, M0- E00P $Nu*-J+�



EJL� pl D>E$ Z*G+J)w+NP \-Nw Fw/ �Z\� w22*wG )w-Jw+J02, 0)N- DNPw-NM w-Nw �Xw,+ $*Pw2� vN+(NN2
t��q�t��p �Pw-H -NP w-Nw, c J2u-Nw, u*G+J)w+J02 J2 t��p��

z2P +K0,N �KJLK� 0M Gz2P x0)N- xGz,,N,� N� L��
M0-N,+� ^, z x02,N.*N2xN� /-J0- H20(GNPLN�
yz,NP HN-2NG ,/Nx+-zG xz+NL0-JN, z-N 2z+�
*-zGG� ,*J+zyGN M0- P-J)J2L ,+-z+JXNP z//GJxz�
+J02�,/NxJXx xGz,,JXxz+J02� xG*,+N-J2L� 0-
,NLFN2+z+J02 0M Z< JFzLN-� (KJxK x0*GP
J2)0G)N +-zJ2J2L z2P ,*/N-)J,J02�

#KJ, D>E$ /-0xN,, xKzJ2 z2P +KN H20(�
GNPLN�yz,NP xGz,,JXxz+J02 ,+-z+NL� J, PN)NG�
0/NP y� ,z-Fz/ �$(J+�N-Gz2P� z2P z//GJNP
+0 +KN $^% Pz+z �D>E$ w��sy�� \02,JPN-�
J2L J2 +KJ, xz,N� 20+ +KN ,/Nx+-zG� y*+ +KN +NF�
/0-zG )z-Jz+J02, 0M +KN yzxH,xz++N-J2L x0NM�

XxJN2+ z2P �(KN2N)N- -NGN)z2+� x0KN-N2xN�
(KJxK � M0- +z-LN+NP z//GJxz+J02, z, zL-Jx*G�
+*-N � z-N xKz-zx+N-J,+Jx M0- +KJ, +�/N 0M J2�
,+-*FN2+,� >0-N0)N-� x0FyJ2J2L +KN ,/Nx�
+-zG Gz�N-, (J+K LN0FN+-JxzGG� z2P -zPJ0FN+�
-JxzGG� xzGJy-z+NP F*G+J�+NF/0-zG $^% Pz+z�
+KN +NF/0-zG�,/Nx+-zG -*GN�yz,NP xGz,,JXN-
+zHN, M*GG zP)z2+zLN 0M Pz+z ,�2N-L��FzHJ2L
+KN ,�,+NF 20+ 02G� F0-N NdJxJN2+ y*+ -N�
GJzyGN� P*N +0 J2M0-Fz+J02 -NP*2Pz2x�� #KJ,
z//-0zxK Kz, yNN2 PN,JL2NP z2P PN)NG0/NP
*,J2L ?z2P,z+ #>�Z#>h z2P Z=!B$^#
^$^%^' Pz+z� z2P ,*y,N.*N2+G� N�+N2PNP

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



EJL� ol D>E$ X�+N2+ 0M Z*G+J)w+J02 �X0Z� t��o� D>E$ X0Z�\EB Fw/ $Y= t��o�

+0 $'<#�u� ><[B$ Pz+z� KN2xN N2zyGJ2L
+0 ,*//0-+ +KN /-0xN,,J2L 0M CJLK +0 >N�
PJ*F%N,0G*+J02 Pz+z ,N+,� E*+*-N JF/-0)N�
FN2+, zG,0 J2xG*PN +KN *,N 0M ^?<$�'^?�
$^%� $'<# !ZDZ#^#B<= '�/-0P*x+,
z2P 0+KN-,� B2 zPPJ+J02� +KN FN+K0P0G0L�
*,NP FJ2JFJ�N, +KN 2NNP, M0- 0/N-z+0- J2+N-�
)N2+J02� z*+0Fz+J2L +KN /-0xNP*-N, +0 +KN
N�+N2+ /0,,JyGN�
E0- +KN LN2N-z+J02 0M +KN \^ Fz/ M0-

$*Pz2 w��r ^$^% ^' zF/GJ+*PN JFzLN,
�zx.*J,J+J02, ,/z22J2L M-0F Az2*z-� +0 =0�
)NFyN- w��r�� ?z2P,z+ t #> z2P ?z2P,z+
r Z#>h F*G+J,/Nx+-zG z-xKJ)N JFzLN, zx�
.*J-NP yN+(NN2 �ppp z2P w���� +KN \-0/
^x-NzLN >z/ 0M +KN �Nz- w��s z2P ^?<$
'^?$^% zx.*J,J+J02, 0M +KN �Nz- w��r (N-N
*,NP �D>E$ w��q��

s�t D>E$ >NPJ*F -N,0G*+J02
77\L-Ju*G+*-wG >w//J2L11 >0P*GN

#KN zJF 0M +KN FNPJ*F -N,0G*+J02 /-0P*x+
�Z0\Fz/� PN-J)NP M-0F>Z%B$E% z2P�0-
><[B$ Pz+z J, +0 */,xzGN +KN G0xzG ,xzGN
/-0P*x+ �\^� +0 +KN 2z+J02zG ,xzGN� *,J2L z

=N*-zG =N+(0-H �==� +NxK2J.*N� ^-Nz
E-zx+J02 BFzLN, z, J2 EJL� s �^EB,� z-N LN2�
N-z+NP M-0F +KN \^ /-0P*x+ �+KN \^ /-0P�
*x+ NJ+KN- yNJ2L /-0P*xNP PJ-Nx+G� M-0F +KN
$^% JFzLN-� J2 x0FyJ2z+J02 (J+K +KN yz,N�
GJ2N Fz/ J2 �Nz- �n 0- */Pz+NP (J+K 2N( JF�
zLN-� M0- �Nz- w� B2 02N ^EB NzxK /J�NG -N/�
-N,N2+, +KN M-zx+J02 0M z xN-+zJ2 xGz,, (J+KJ2
+Kz+ /J�NG� #KN,N ^EB1, z-N +KN2 */�,xzGNP
*,J2L z F*G+J�+NF/0-zG ,+zxH 0M FNPJ*F -N,�
0G*+J02 JFzLN, x0)N-J2L +KN N2+J-N z-Nz *2�
PN- x02,JPN-z+J02� B+ J, yz,NP */02 F*G+J�
+NF/0-zGFNPJ*F -N,0G*+J02 M^'^% JFzLN,
�/J�NG ,J�N v��F�� +KN \^ /-0P*x+� F*G+J�
+NF/0-zG xKz-zx+N-J,+Jx, 0M )NLN+z+J02� z2P
,/NxJXx xKz2LN, 0M zL-Jx*G+*-zG Gz2P P*-J2L
+KN L-0(J2L ,Nz,02 �XNGP xGNz-z2xN� ,0(J2L�
,N2N,xN2xN� Kz-)N,+J2L� N+x��� #KJ, -N.*J-N,
-N/N+J+J)N zx.*J,J+J02, 0M ,z+NGGJ+N Pz+z P*-�
J2L +KN L-0(J2L ,Nz,02� +�/JxzGG� 02xN N)N-�
�� Pz�,� #KJ, +NxK2J.*N Kz, yNN2 +K0-0*LKG�
z//GJNP y� !B#< +K-0*LK (0-H J2 /-N)J0*,
]NGLJz2 %N,Nz-xK /-0INx+,� DZ<?^=[
�(J+KJ2 +KN <y,N-)z+0-� M0- E00P $Nx*-J+�
z2P \-0/ >02J+0-J2L� z2P +KN Z\ M*2PNP
^$B^B#\ /-0INx+ �ZN-N2, w��s��

r�oZw-,+N2 Cw*v N+ wG�� Z-0/ >w//J2L $N-)JuN, M0- E00P $Nu*-J+�



EJL� nl D>E$ X�+N2+ 0M Z*G+J)w+J02 �X0Z� t��o� D>E$ X0Z�Fw/ $Y= t��o�

#KN Z�+N2+ 0M \*G+J)z+J02 �Z0\� /-0P*x+
�,NN EJL� r� J2+N2P, +0 LJ)N z .*zGJ+z+J)N J2�
PJxz+J02 0M x-0//NP z-Nz, M0- z LJ)N2 L-0(�
J2L ,Nz,02� ]Nxz*,N +KN Z0\ /-0P*x+ J, -N�
/N+J+J)N z2P LN2N-z+NP N)N-� L-0(J2L ,Nz,02
0)N- +KN FzJ2 /-0P*x+J02 z-Nz, 0M $*Pz2 J+
zGG0(, +0 z,,N,, z22*zG )z-Jz+J02, 0M +KN x*G�
+J)z+NP z-Nz, �,NN EJL� q��

E0- +KN w��r LN2N-z+J02 X)N >Z%B$ E%
M^'^% JFzLN, (N-N *,NP z, J2/*+ M0- +KN
2N*-zG 2N+(0-H �M-0F ^/-JG *2+JG =0)NF�
yN-�� x0)N-J2L +KN FzI0- L-0(J2L ,Nz,02�
#KN \^ /-0P*x+, M0- +KN +K-NN -NLJ02, [z-�
M*-  N,+� @0-P0Mz2 z2P DNPz-NM (N-N x02�
)N-+NP +0 ^EB1, z2P x0--N,/02PJ2L /J�NG,
(N-N ,NGNx+NP z, +-zJ2J2L 0*+/*+ M0- +KN 2N*�
-zG 2N+(0-H �D>E$ w��q��

#KN ,0M+(z-N *,NP M0- +KN /-0xN,,J2L J,
D?B>'$Z �D?0yzG B>zLN '-0xN,,J2L $0M+�
(z-Z�� PN)NG0/NP y� !B#<� #KN P0FJ2z2+
xGz,,N, M-0F +KN ^EB �,NN EJL� r� (N-N ,N�
GNx+NP +0 x-Nz+N +KN Z0\ /-0P*x+ �,NN EJL� q��

r D>E$ <*+u0FN,

B2 zPPJ+J02 +0 +KN -NF0+N ,N2,J2L Pz+z
D>E$ x02,JPN-, ,�,+NFz+Jx L-0*2P +-*+K�
J2L� (KN-Nz, J2 $*Pz2 z PNPJxz+NP z-Nz
M-zFN ,*-)N� xzF/zJL2 (z, *2PN-+zHN2 J2
<x+0yN- w��r� B2 zP)z2xN 0M z2 02 ,J+N xzF�
/zJL2 J2 @<% z2P DZ[ z xN2+-zG +-zJ2J2L

KzP yNN2 z--z2LNP y�ZE#^$ M0- +K-NN Pz�,
J2 @Kz-+0*F +0 J2+-0P*xN +KN XNGP ,*-)N�
FN+K0P0G0LJN, +0 +KN F0,+ -NGN)z2+ z*+K0-J�
+JN, J2 $*Pz2� #KN J2J+Jz+J)N M0GG0(NP z
,+z2Pz-P XNGP (0-H /-0+0x0G �D>E$ w��r�
(J+K +KN 0yINx+J)N +0 zxx0F/GJ,K z Kz-�
F02J�NPPz+z M0-Fz+ M0- J2+NL-z+J02 J2+0 +KN
/-0xN,, xKzJ2,� E0- $*Pz2 +KN J2+N-zx+J)N
DB$ XNGP Pz+z yz,N x02+zJ2NP J2 w��r F0-N
+Kz2 t�� /-NPNX2NP ,zF/GN,� (KJxK KzP
yNN2 *,NP M0- xzGJy-z+J02 z2P JF/GNFN2+NP
J2+0 +KN &*zGJ+� \02+-0G �&\� /-0xNP*-N,�
^, X2zG x0F/02N2+ +K0,N &\ /-0xNP*-N,

z-N Fz2Pz+0-� M0- zGG D>E$ ,N-)JxN, J2 0-�
PN- +0 ,*//0-+ +KN JF/GNFN2+z+J02� PNGJ)N-�
z2P N)zG*z+J02 0M /z-+Jx*Gz- N2P�+0�N2P ,N-�
)JxN,� ZzxK D>E$ ,N-)JxN z2P x02,+J+*N2+
Pz+z /-0P*x+ PNGJ)N-NP +0 N2P�*,N-, J, zx�
x0F/z2JNP y� z .*zGJ+� x02+-0G -Nx0-P� #KJ,
/-J2xJ/GN D>E$ ,+-z+NL�� J� N� +0 x0F/GN�
FN2+ +KN /-0xN,,J2L 0M *,N- -N.*N,+NP Zz-+K
<y,N-)z+J02 /-0P*x+, (J+K ,�,+NFz+Jx
L-0*2P +-*+KJ2L 0M +KN -NxN2+ ,Nz,02� +K0-�
0*LK )zGJPz+J02 z2P /z-+JxJ/z+J)N J2+NL-z�
+J02 0M G0xzG N�/N-+, H20(GNPLN� x0*GP yN
PNF02,+-z+NP z, z ,*,+zJ2zyGN z//-0zxK +0
/-0)JPN -NGJzyGN J2M0-Fz+J02�
DN2N-zGG� +KJ, /z-+Jx*Gz- ,N-)JxN x�xGN

0)N- $*Pz2 w��r x0*GP x02X-F +Kz+ +KN PN�
)NG0/NP D>E$ ,N-)JxN,� ,*xK z, +KN J2M0-�
Fz+J02 zy0*+ x-0/ x02PJ+J02, z2P +KN N�+N2+

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



0M x-0//NP z-Nz, z+ PJdN-N2+ ,xzGN,� /-0)JPN,
/0(N-M*G J2M0-Fz+J02 */02 +KN F0,+ /-N,,�
J2L J,,*N, J2 +N-F, 0M E00P $Nx*-J+��
^G+K0*LK +KND>E$ ,N-)JxN, z-N ,+JGG x02�

,JPN-NP +0 yN J2 z /-N 0/N-z+J02zG ,+zLN +KN
$*Pz2 *,N-, Kz)N z PN+zJGNP /N-xN/+J02 0M
+KN /0+N2+JzG 0M D>E$ /-0P*x+, z2P K0(
+KN� xz2 x02+-Jy*+N +0 JF/-0)N x0,+�NdNx�
+J)NG� N�J,+J2L E00P $Nx*-J+� z,,N,,FN2+,�
C0(N)N-� /-J0- +0 M*GG J2+NL-z+J02 J2+0 N�J,+�
J2L ,N-)JxN, +KN .*zGJ+� 0M +KN /-0P*x+, 2NNP,
+0 yN x02X-FNP� #KN-NM0-N� D>E$ ,N-)JxN
/-0)JPN-, z-N x02+J2*0*,G� JF/-0)J2L +KNJ-
/-0P*x+,�

\uH20(GNPLNFN2+,

#KN z*+K0-, (0*GP GJHN +0 zxH20(GNPLN [-�
<FN- ^yPNG(zKzy^yPzGGz� +KN M0-FN- "2�
PN- $Nx-N+z-� 0M +KN ENPN-zG >J2J,+-� 0M ^L�
-Jx*G+*-N z2P E0-N,+ 0M +KN $*Pz2� (K0
,+z-+NP +KN x00/N-z+J02 M-zFN(0-H z2P
zL-NNP */02 z >NF0-z2P*F 0M "2PN-�
,+z2PJ2L(J+K +KND>E$ /z-+2N-,KJ/ J2 A*G�
w��r�

%NMN-N2uN,

]z-zGPJ� ^�� '*��0G0� !�� ]G02Pz� '�� ]-*��
�02N� ?� 3 #z-z2+J20� \�� w��so ^*+0Fz+Jx
$/Nx+-zG %*GN�]z,NP '-NGJFJ2z-� >z//J2L 0M
\zGJy-z+NP ?z2P,z+ #> z2P Z#>h BFzLN,�
� BZZZ #-z2,zx+J02, 02 DN0,xJN2xN z2P %N�
F0+N $N2,J2L uu �p�o wtsv�wtqs�

]�PNHN-HN� ?�� C0GNx�� E�� Cz*y� \�� #�xK02�
]�� %zL2J� '�� !JL2z-0GJ� '�� CN2P-JxH�� D�
3 CN�GN2� \�� w��ro #KN LG0yzG >02J+0-J2L
M0- E00P $Nx*-J+� /-0INx+o *,J2L Z=!B$^#
>Z%B$ z2P ^$^% M0- F02J+0-J2L zL-Jx*G+*-N
J2 ^M-Jxz� � vw2P B2+N-2z+J02zG $�F/0,J*F 02
%NF0+N $N2,J2L 0M Z2)J-02FN2+o ��$*,+zJ2zyGN
[N)NG0/FN2+ +K-0*LK DG0yzG Zz-+K <y,N-)z�
+J02, (J+K B$'%$  D !BB�s ,/NxJzG ,N,,J02�

ZN-N2,� C�� !N-yNJ-N2� $�� ]0,,�2,� ]�� &J2�
LKz2� [�� 'Jxxz-P� B�� DN20)N,N� D�� =N5 L-N�
#�� E-J+�� $�� �NFy0� C�� �K02L�J2� \��
�J2LGJ� D� 3 AJz� ?�� w��so  JPN�$xzGN ?z2P
",N >z//J2L 3 %NLJ02zG \-0/ ^-Nz Z,+JFz�
+J02 )Jz $*y�'J�NG \Gz,,JXxz+J02 0M ?0%N,
B>D,� � B2+N-2z+J02zG ^-xKJ)N, 0M 'K0+0L-zF�
FN+-�� %NF0+N $N2,J2L z2P $/z+JzG B2M0-Fz�
+J02 $xJN2xN, vs�

Z*-0/Nz2 \0FFJ,,J02� w��to Z^%#C ^=[
$'^\Z � Z*-0/N ,N+, J+, ,JLK+, 02 D>Z$� �
>zLz�J2N 02Z*-0/Nz2%N,Nz-xK�%#[J2M0 uu�
Nx�N*-0/z�N*�-N,Nz-xK�-+PJ2M0�uu����/-J2+�z-
+JxGN�w�wr�N2�K+FG�

E^<� w��so E00P 3 ^L-Jx*G+*-N <-Lz2J,z+J02
�E^<� 0M +KN "2J+NP =z+J02, � #KN $J�+K
 0-GP E00P $*-)N� � w��s �(((�LFM,�J2M0��

D>E$� w��uo D>E$ %N/0-+ \� � '0GJx� M0*2�
Pz+J02, -N)JN( � <x+0yN- w��u �(((�LFM,�
J2M0��

D>E$� w��szo D>E$ $v $N-)JxN '-0,/Nx+*,
�(((�LFM,�J2M0��

D>E$� w��syo D>E$ $v $N-)JxN '0-+M0GJ0 #NxK�
2JxzG $/NxJXxz+J02, �(((�LFM,�J2M0��

D>E$� w��ro D>E$ \t $N-)JxN !zGJPz+J02 '-0�
+0x0G� � Z$^ PNGJ)N-zyGN �(((�LFM,�J2M0��

D>E$� w��qo D>E$ $s $N-)JxN </N-z+J02 %N�
/0-+� � Z$^ PNGJ)N-zyGN �(((�LFM,�J2M0��

Cz*y� \�� w��ro D$Z DG0yzG >02J+0-J2L M0-
E00P $Nx*-J+� �D>E$� � 77E00P $Nx*-J+� B2�
M0-Fz+J02 $N-)JxN, M0- ^M-Jxz11� � ]-JPLJ2L +KN
PJ)JPN +K-0*LK /z-+2N-,KJ/, w��r�  JxKFz22
!N-GzL� CNJPNGyN-L� �tu��s��

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

[J/G��B2L� zL-� \z-,+N2 Cz*y� ZE#^$ EN-2N-�
H*2P*2L #NxK20G0LJN+-z2,MN- DFyC� ^y+NJG*2L
?z2P,xKzM+,�H0G0LJN 3 "F(NG+Fz2zLNFN2+�
<,+,+-z,,N w��q� [�uq�ut >�2,+N-� #NG�o hup�
wt���vv�r��� Ez�o hup�wt���vv�r�vv� N�FzJGo
xz-,+N2�Kz*y�NM+z,�x0F

>z2*,H-J/+ NJ2LN-NJxK+o >zJ w��q
^2LN20FFN2o A*2J w��q

r�mZw-,+N2 Cw*v N+ wG�� Z-0/ >w//J2L $N-)JuN, M0- E00P $Nu*-J+�



!^@^#



EN-2N-H*2P*2L,H02+-0GGN )02 N*-0/�J,uKN2 \L-w-vNJKJGMN2
M�- \uHN-� *2P E*++N-w2vw*MG�uKN2

Z<%Y# [{@X%� >�2,+N- 3 'X#X% YB#�� $uK(N-J2

@N�(0-P,o B=!Z@<$� ?'B$� ENGPyG0xH� EG�xKN2H02+-0GGN� =*+�*2L,z2zG�,N

$*FFz-�o %NF0+N $N2,J2L \02+-0G 0M Z*-0/Nz2
^L-Jx*G+*-zG $*y,JPJN, 0M ^-zyGN z2P E0-zLN ^-Nz,�
#KJ, /z/N- LJ)N, z2 0)N-)JN( 02 +KN /-0xN,, PN�
)NG0/FN2+ M0- -NF0+N ,N2,J2L yz,NP F02J+0-J2L
0M z-Nz yz,NP ,*y,JPJN, J2 +KN xz,N 0M +KN MNPN-zG
,+z+N >NxHGN2y*-L�!0-/0FFN-2� [*-J2L +KN
/z,+ �u �Nz-, +KN /-0xN,, Kz, N�/N-JN2xNP z L-Nz+
xKz2LN M-0F z2zG�,J, zM+N- J2+N2,J)N Fz2*zG Fz/
(0-H +0 ,0/KJ,+Jxz+NP *,N 0M DB$ (J+K )z-J0*,
Gz�N-, yz,NP 02 KJLK -N,0G*+J02 JFzLN Pz+z�

�*,zFFN2Mz,,*2Lo [JN,N- ]NJ+-zL LJy+ NJ2N2
~yN-yGJxH �yN- PJN !N-MzK-N2,N2+(JxHG*2L �*-
EN-2N-H*2P*2L,H02+-0GGN V�xKN2yz,JN-+N- ^L�
-z-yNJKJGMN2 zF ]NJ,/JNG >NxHGN2y*-L�!0-/0F�
FN-2,� B2 PN2 )N-Lz2LN2N2 �u AzK-N2 Kz+ Pz, !N-�
MzK-N2 NJ2N2 ,+z-HN2  z2PNG N-MzK-N2 )02 PN-
^*,(N-+*2L 2zxK J2+N2,J)N- Fz2*NGGN- @z-+N2�
yNz-yNJ+*2L KJ2 �* NJ2N- z*,LNHG�LNG+N2 DB$�
=*+�*2LFJ+ �zKG-NJxKN2 B2M0-Fz+J02,NyN2N2 z*M
]z,J, K0xKz*V�,N2PN- ]JGPPz+N2�

� XJ2GNJ+*2L v�(� XJ2M�K-*2L

BF %zKFN2 PN- LNFNJ2,zFN2 ^L-z-/0GJ+JH
PN- Z*-0/�J,xKN2 DNFNJ2,xKzM+ (*-PN2
�ppw PJN V�xKN2LNy*2PN2N2 ^*,LGNJxK,�zK�
G*2LN2 J2 PN- ?z2P(J-+,xKzM+ yN,xKG0,,N2
�!N-0-P2*2L � !< �Z D� �rst��ppw�� *F
PJN JF !N-LGNJxK �*F  NG+Fz-H+ K�KN-N2
Z-�N*L*2L,H0,+N2 J2 PN- Z" z*,�*LGNJxKN2�
[JN >J+LGJNP,,+zz+N2 (*-PN2 FJ+ PN2 !<
�ZD� vt�q��ppw *2P !< �ZD� vqqr��ppw
�zH+*zGJ,JN-+ �*GN+�+ P*-xK !< �Z"� �rqw�
w��v *2P !< �Z"� rps�w��u� �*- ZJ2M�K�
-*2L NJ2N, ��B2+NL-JN-+N2 !N-(zG+*2L,� *2P
@02+-0GG,�,+NF,77 �J2!N@0$� )N-/VJxK+N+�
(NGxKN, JF %zKFN2 PN- LNM0-PN-+N2 !0-�
<-+�@02+-0GGN2 �!<@� PN2 ZJ2,z+� PN-
EN-2N-H*2P*2L zG,@02+-0GGJ2,+-*FN2+ MN,+�
GNL+� [JN EN-2N-H*2P*2L,H02+-0GGN �EZ@�
JF ^*M+-zL PN- ?z2P(J-+,xKzM+,)N-(zG+*2�
LN2 ,+z-+N+N M�- PJN ZE#^$ DFyC JF AzK-
�ppu FJ+ PN2 ]*2PN,G�2PN-2 >NxHGN2y*-L�
!0-/0FFN-2� $zxK,N2�^2KzG+� $zxK,N2
*2P ]zPN2� �-++NFyN-L� B2 PJN,NF AzK-
(*-PN2 J2 r @02+-0GG�02N2 J2,LN,zF+ vp�
]N+-JNyN H02+-0GGJN-+� �u AzK-N ,/�+N-� JF

AzK- w��q (N-PN2 �yN- r��� ]N+-JNyN J2 �q
@02+-0GG�02N2 /-0 AzK- H02+-0GGJN-+� B2,LN�
,zF+ ,J2P PzFJ+ yJ,KN- -*2P rt���� ]N+-JNyN
J2 �yN- �q� @02+-0GG�02N2 M�- PJN !N-(zG�
+*2L LN/-�M+ (0-PN2�[JN ^*,(NJ+*2L PJN,N,
DN,xK�M+,yN-NJxK, LJ2L NJ2KN-FJ+ NJ2N- H02�
+J2*JN-GJxKN2 NJ+N-N2+(JxHG*2L PN, !N-MzK�
-N2,� PN- [z+N2L-*2PGzLN2 *2P PN- NJ2LN�
,N+�+N2 $0M+� *2P Cz-P(z-N� [N- M0GLN2PN
^-+JHNG yN,xK-NJy+ PJN,N >N+K0PN2N2+(JxH�
G*2L zF ]NJ,/JNG >NxHGN2y*-L�!0-/0F�
FN-2, �>!�� (NGxKN, ,NJ+ PN2 N-,+N2 #zLN2
PN- EN-2N-H*2P*2L,H02+-0GGN �* PN2 ^*M�
+-zLLNyN-2 PN- ZE#^$ DFyC ��KG+�

t \*,(wKG )02 @02+-0GG�02N2 *2P
@02+-0GGvN+-JNvN2

=zxK ^-+� ws PN- !< �Z"� rps�w��u ,J2P
FJ2PN,+N2, t; zGGN- ^2+-zL,+NGGN- NJ2N,
>J+LGJNP,,+zz+N,� PJN NJ2N2 N2+,/-NxKN2PN2
^2+-zL z*M EG�xKN2yNJKJGMN2 LN,+NGG+ KzyN2�
FJ++NG, !0-�<-+�@02+-0GGN2 �* �yN-/-�MN2�
?+� ^-+� vw PN- 0�L� !< yN,+NK+ PJN >�LGJxK�
HNJ+� !<@���EG�xKN277 Lz2� 0PN- +NJG(NJ,N
P*-xK EN-2N-H*2P*2L zy�*PNxHN2�

'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n� $� rt��rst� m \vv�� � #wv�

�uvw�qvsu��q�w��q�uw� I v���
8 w��q [D'E �Z� $xK(NJ�N-yz-+1,xKN !N-GzL,y*xKKz2PG*2L� [�r��rs $+*++Lz-+



[N- @02+-0GG*FMz2L M�- PJN @02+-0GGN
P*-xK EN-2N-H*2P*2L *2P PJN ^*,(zKG PN-
@02+-0GG�02N�2� (N-PN2 J2 >! P*-xK Pz,
>J2J,+N-J*F M�- ?z2P(J-+,xKzM+� "F(NG+�
*2P!N-y-z*xKN-,xK*+� �?"� MN,+LNGNL+� [z�
�* (J-P (JN M0GL+ )0-LNLz2LN2o

z� ^*,(zKG PN- @02+-0GG�02N�2�
[JN ^2�zKG PN- I�K-GJxKN2 @02+-0GG�02N2
-JxK+N+ ,JxK 2zxK PN- ^2�zKG PN- �* H02+-0G�
GJN-N2PN2 ]N+-JNyN ,0(JN PN2 �*- !N-M�L*2L
,+NKN2PN2 X2z2�JNGGN2 >J++NG2 M�- PJN EZ@�
Z2+,/-NxKN2P ^-+� vw ^y,� w 0�L� !< N-M0GL+
PJN EN,+GNL*2L PN- @02+-0GG�02N2 J2 >!
z*,,xKGJN�GJxK 2zxK PNF �*MzGG,/-J2�J/�

B2 PJN �*MzGG,z*,(zKG (N-PN2 zG, F�LGJ�
xKN- �02N2FJ++NG/*2H+ zGGN DNFNJ2PN2 NJ2�
yN�0LN2� PN-N2 ^y,+z2P �*- ?z2PN,L-N2�N
y�(� �*- <,+,NN FJ2PN,+N2, w� HF �[*-xK�
FN,,N- NJ2N- @02+-0GG�02N t� HF� yN+-�L+�
[JN B2,NG %�LN2 (J-P z*M D-*2P PN- yN,02�
PN-N2 ?zLN zG, F�LGJxKN- �02N2FJ++NG/*2H+
FJ+ NJ2yN�0LN2�^*, PJN,N2DNFNJ2PN2(J-P
z2Kz2P PN- DNFNJ2PN�=-� /N- �*MzGG PJN
N-,+N @02+-0GG�02N N-FJ++NG+� Z2+,/-NxKN2P
(J-P PJN 2�xK,+N @02+-0GG�02N N-FJ++NG+� ]NJ
~yN-Gz//*2L PJN,N- �02N *FFNK- zG, w�;
FJ+ NJ2N- ,xK02 N-FJ++NG+N2 �02N� J,+ NJ2N
2N*N �*MzGG,z*,(zKG �* +-NdN2�

y�^*,(zKG PN- ]N+-JNyN J22N-KzGy NJ2N- �02N
Z, (*-PN2 yJ,KN- zGGN ]N+-JNyN N-FJ++NG+� PN�
-N2 ^2+-zL,V�xKN2 PN, !0-IzK-N, �* ���;
J2 PN- �02N GzLN2� E�- PJN M0GLN2PN %J,JH0�
z2zG�,N (J-P MN,+LNGNL+� (JN )JNG ^2+-zL,+NG�
GN- z*, PN- �*)0- N-FJ++NG+N2 D-*2PLN,zF+�
KNJ+ z*,LN(�KG+ (N-PN2 ,0GGN2�

[JN ^*,(zKG PN- "2+N-2NKFN2 N-M0GL+
z2Kz2P NJ2N- %J,JH0z2zG�,N N2+,/-NxKN2P
^-+� wr PN- !< �Z"� rps�w��u� [JN ,0 N-FJ+�
+NG+N2 ]N+-JNyN (N-PN2 P*-xK EN-2N-H*2�
P*2L JF zH+*NGGN2 ^2+-zL,IzK- KJ2,JxK+GJxK
PN- ]NJKJGMN)0-z*,,N+�*2L �M�- )N-,xKJNPN2N
EG�xKN2z2+-�LN� LN/-�M+�

s \2+-wL,*2+N-GwLN2 PN- ?w2P(J-+N
*2P [Nw-vNJ+*2L PN, \2+-wL,

[JN Gz2P(J-+,xKzM+GJxKN2 "2+N-2NKFN2
,+NGG+N2 JK-N2 I�K-GJxKN2 ^2+-zL z*M ^L-z-�
M�-PN-*2L yJ, �*F AzK- w��u z*M PN- D-*2P�

GzLN PN- )02 JK2N2 LN2*+�+N2 EG*-,+�xHN�
[z, yJ, �* PJN,NF �NJ+/*2H+ L�G+JLN %NMN�
-N2�,�,+NF �*- @02+-0GGN PN- ^L-z-z2+-�LN
(z- Pz, ?JNLN2,xKzM+,Hz+z,+N- PN- @z+z,+N-�
)N-(zG+*2L PN- ?z2PH-NJ,N�
B2 >NxHGN2y*-L�!0-/0FFN-2 (*-PN2

z*ML-*2P MNKGN2PN- y�(� 2JxK+ �-+GJxKN- Z-�
HN22yz-HNJ+ PN- EG*-,+�xH,L-N2�N2 �]N,NJ+J�
L*2L PN- D-N2�,+NJ2N JF �*LN PN- ]0PN2�
-NM0-F 2zxK �put� PJN ^2LzyN2 �* PN2 EG��
xKN2 J2 w $xK-J++N2 )0GG�0LN2�
BF N-,+N2 $xK-J++ Kz++N PN- ?z2P(J-+ NJ2N2

��EG�xKN22zxK(NJ,77 z*,�*M�GGN2� J2 PNF N-
PJN )02 JKF LN2*+�+N2 ENGP,+�xHN FJ+ PN2
N2+,/-NxKN2PN2 EG*-,+�xH,z2LzyN2 F�L�
GJxK,+ LN2z* *2+N-,N+�+N� [zyNJ PNX2JN-+N
,JxK Pz, ENGP,+�xH (JN M0GL+o ZJ2 ��ENGP�
,+�xH77 J,+ NJ2N �*,zFFN2K�2LN2PN EG�xKN
NJ2N, ?z2P(J-+N,� (NGxKN P*-xK 2z+�-GJxKN
D-N2�N2 ,0(JN P*-xK =zxKyz-,xKzM+,L-N2�
�N2 LNyJGPN+ (J-P *2P ,JxK z*, PN- $*FFN
PN- Pz�*LNK�-JLN2 EG*-,+�xHN y�(� #NJGV*-�
,+�xHN N-LJy+�
BF �(NJ+N2 $xK-J++ N-HG�-+N PN- ?z2P(J-+

Pz22 JF ,0 LN2z22+N2 ��=*+�*2L,2zxK(NJ,77
PJN )02 JKF yNz2+-zL+N2 'z-�NGGN2� PN-N2
^2LzyN PJN D-*2PGzLN M�- PJN �zKG*2LN2
*2P ,0FJ+ z*xK PJN D-*2PGzLN M�- PJN N2+�
,/-NxKN2PN2 @02+-0GGN2 NJ2,xKGJN�GJxK PN-
EN-2N-H*2P*2L Pz-,+NGG+N� [JN 'z-�NGGN J,+
NJ2N �*,zFFN2K�2LN2PN� FJ+ NJ2N- @*G+*-�
z-+ yNyz*+N EG�xKN NJ2N, ?z2P(J-+, J2 NJ2NF
ENGP,+�xH �0K2N ^2LzyN PN- Pz�*LNK�-JLN2
EG*-,+�xHN y�(� #NJGV*-,+�xHN�� [z�* F*,,�
+N PN- ?z2P(J-+ M�- @02+-0GG�(NxHN N2+,/-N�
xKN2PN, @z-+N2Fz+N-JzG yN-NJ+KzG+N2 y�(�
zyLNyN2� z*, PN2N2 PJN ?zLN PN- ^2+-zL,�
/z-�NGGN N-HN22yz- (z-� [JN,N L-z/KJ,xKN
^2LzyN PJN2+N z*,,xKGJN�GJxK PN- ?0HzGJ,JN�
-*2L PN- yNz2+-zL+N2 'z-�NGGN2 M�- @02+�
-0GG�(NxHN �,JNKN ^yy� � *2P w��
>J+ PN- ZJ2M�K-*2L *2P"F,N+�*2L NJ2N,

EG�xKN2JPN2+JX�JN-*2L,,�,+NF, z*M PN-
D-*2PGzLN )02 <-+K0/K0+0, N2+,/-NxKN2P
PN- !< �ZD� �tpv�w��� N2+,xKJNP ,JxK >!
z*ML-*2P PN- -NLJ02zGN2 DNLNyN2KNJ+N2 �*-
^2(N2P*2L PN, ��ENGPyG0xHHz+z,+N-,77 zG,
Pz, zy w��t LNG+N2PN %NMN-N2�,�,+NF�
[zyNJ J,+ PN- ENGPyG0xH �E]� (JN M0GL+ PN�

X2JN-+o ZJ2 E] J,+ NJ2N �*,zFFN2K�2LN2PN
Gz2P(J-+,xKzM+GJxK LN2*+�+N EG�xKNFJ+ �-NGz�

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



\vv� �l \2GwLN ��EG�uKN22wuK(NJ,77 �\*,,uK2J++��

\vv� tl \2GwLN ��=*+�*2L,2wuK(NJ,77 �\*,,uK2J++��

\vv� sl \2GwLN ��EG�uKN277 �\*,,uK2J++��

+J)� Pz*N-KzM+N2 ^*�N2L-N2�N2 �Gz2P(J-+�
,xKzM+GJxKN ^*�N2L-N2�N�� PJN )02 NJ2NF
0PN- FNK-N-N2 Z-�N*LN-2 yN(J-+,xKzM+N+
(J-P *2P PJN FJ+ NJ2N- 0PN- FNK-N-N2
E-*xK+z-+N2 yN,+NGG+ 0PN- Lz2� 0PN- +NJG(NJ,N
,+JGGLNGNL+ J,+� ^G, ^*�N2L-N2�N2 ,J2P z*xK
?z2PN,� *2P E�-PN-LNyJN+,L-N2�N2 ,0(JN
D-N2�N2 �(J,xKN2 yN,+JFF+N2 ]0PN22*+�
�*2L,Hz+NL0-JN2 z2�*,NKN2� [JN Z-,+NGG*2L

PN- E] N-M0GL+N LN+-N22+ FJ2PN,+N2, 2zxK
PN2 Cz*/+2*+�*2L,z-+N2 ^xHN-� 0PN-
[z*N-L-�2Gz2P 0PN- [z*N-H*G+*-N2 z*,
?*M+yJGPN-2 PN- AzK-N w��w *2P w��v *2P
(J-P (NJ+N- ,+�2PJL zH+*zGJ,JN-+�
B2 >! N-M0GL+N M0GLGJxK PJN H02,N.*N2+N

?0,G�,*2L )0F EG*-,+�xH KJ2 �* NJ2N- z*,
NJ2NF ?*M+yJGP PJLJ+zGJ,JN-+N2� N2+,/-NxKN2P
PN2 2z+�-GJxKN2 DNLNyN2KNJ+N2 LN2*+�+N2

rtsZ0-P+ [�HN- 3 'N+N- YJ+�� EN-2N-H*2P*2L,H02+-0GGN



\vv� rl ENGPvG0uH,HJ��N �*- XJ2�NJuK2*2L PN- IN(NJGJLN2 ?wLN PN- 'w-�NGGN�2��

Gz2P(J-+,xKzM+GJxKN2 EG�xKN� PNF ENGP�
yG0xH� [JN,N- ,+NGG+N zy w��t PJN D-*2PGzLN
M�- PJN ]Nz2+-zL*2L PN- 'z-�NGGN2 M�- PJN V��
xKN2LNy*2PN2N2 ^L-z-yNJKJGMN2 J2 PN- ^2�
GzLN ��EG�xKN277 PN, ^L-z-z2+-zLN, Pz-�
DGNJxK�NJ+JL (z- PN- ?z2P(J-+ )N-/VJxK+N+
FJ+ ,NJ2NF ^2+-zL PJN N2+,/-NxKN2PN2 ?z�
LN,HJ��N2 M�- PJN IN(NJGJLN2 'z-�NGGN2 NJ2�*�
-NJxKN2� [*-xK PJN ZJ2M�K-*2L PN- 2N*N2
%NMN-N2� ENGPyG0xH (z- N, N-M0-PN-GJxK PJN
^2+-zL,*2+N-GzLN2 z2�*/z,,N2 �,JNKN ^yy�
v *2P u��

^yPNFAzK-w��r N-KJNG+N2zGGN ?z2P(J-+N
JK-N^2+-zL,*2+N-GzLN2 J2PJLJ+zGN-E0-Fz*M
\[� )0-yNGNL+ FJ+ PN2 !0-IzK-N,Pz+N2� [N,
 NJ+N-N2N2+KJNG+PN-?z2P(J-+FJ+PJN,N-\[
Pz, zH+*NGGN ENGPyG0xHHz+z,+N- ,0(JN NJ2N
(NJ+N-N\[FJ+ PN2�*-!N-M�L*2L ,+NKN2PN2
zH+*NGG,+N2 ?*M+yJGPN-2 �%z,+N-Pz+N2��

=zxK ^2+-zL,NJ2Lz2L (N-PN2 Pz22 PJN
[z+N2 M�- PJN ]N+-JNyN� PJN �*- @02+-0GGN
FJ++NG, EN-2N-H*2P*2L z*,LN(�KG+ (*-PN2
F�LGJxK,+ �NJ+2zK N-Mz,,+� NJ2N- Z-,+�'Gz*,J�
yJGJ,JN-*2L *2+N-�0LN2 *2P PN- ZE#^$

DFyC �*- (NJ+N-N2 ^*,(N-+*2L JF %zK�
FN2 PN- EN-2N-H*2P*2L NJ2,xKGJN�GJxK PN-
$HJ��N2 �yN-LNyN2�
[JN LNGJNMN-+N2@02+-0GGN-LNy2J,,N z*, PN-

EZ@VJN�N2 Pz2zxK(JNPN-*F J2 PJN (NJ+N-N
^2+-zL,yNz-yNJ+*2L NJ2 y�(� G�,N2 zG, ^*M�
+-zL LLM� NJ2N KN-H�FFGJxKN!<@P*-xK Pz,
^F+ M�- ?z2P(J-+,xKzM+ z*,� [zyNJ ,J2P zGG
PJN Gz2P(J-+,xKzM+GJxKN2 ]N+-JNyN NJ2N-
=zxKH02+-0GGN �* *2+N-�JNKN2� PN-N2 ^2+-��
LN zG, ��MzG,xK77 0PN- ��*2)0GG,+�2PJL77 NJ2LN�
,+*M+ (*-PN2� [z-�yN- KJ2z*, ,J2P FJ2PN,�
+N2, w; PN- zG, ��-JxK+JL77 NJ2LN,+*M+N2 "2�
+N-2NKFN2 �*- &*zGJ+�+,H02+-0GGN P*-xK PN2
^*M+-zLLNyN- 2zxK�*/-�MN2�

r ?0HwGJ,JN-*2L *2P X-Mw,,*2L PN-
@02+-0GGMG�uKN2

E�- NJ2N EG�xKN2H02+-0GGN z*M PN- D-*2PGz�
LN LN0-NMN-N2�JN-+N- ]JGPPz+N2 F�,,N2 �*�
2�xK,+ PJN yN+-NdN2PN2 EG�xKN2 FJ+ CJGMN
LNNJL2N+N- @z-+N2L-*2PGzLN2 JPN2+JX�JN-+
(N-PN2� B2 PN2 N-,+N2 yNJPN2 AzK-N2 PN-

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



\vv� ql ENGP,+�uHN J2 EG*-Hw-+N� \vv� pl �*,wFFN2LN,N+�+N B2,NGMG*-Hw-+N2�

EZ@ ��ppu� �ppt� (*-PN2 )02 PN2 G0HzGN2
[JN2,+,+NGGN2 PN, ^*M+-zLLNyN-,� PN2 �F�
+N-2 M�- ?z2P(J-+,xKzM+� EG*-Hz-+N2 yN-NJ+�
LN,+NGG+� J2 PN2N2 PJN ?zLN PN- yNz2+-zL+N2
EG�xKN2 LNHN22�NJxK2N+ (z- �,JNKN ^yy� t��
]NJ PN2 EG*-Hz-+N2 Kz2PNG+N N, ,JxK *F B2�
,NGV*-Hz-+N2 J2>z�,+�yN2 �(J,xKN2 �o�����
*2P �ot����� PJN IN @z-+N2yGz++ NJ2N EG*-
NJ2N- DNFz-H*2L �NJL+N2 �,JNKN ^yy� s�� [JN
NJ2LN+-zLN2N2 EG�xKN2 (*-PN2 zG, ENGP,+��
xHN yN�NJxK2N+� $JN ,J2P )02 NJ2�NG2N2 ?z2P�
(J-+N2 �*,zFFN2K�2LN2P LN2*+�+N� zyN-
*�"�FJ+ *2+N-,xKJNPGJxKN2@*G+*-N2 yN,+NGG�
+N EG�xKN2� ^*ML-*2P PN- 20xK MNKGN2PN2
Z-MzK-*2LN2 FJ+ PJN,N- ^-+ )02 @02+-0GGN2
yNJ PN- ZE#^$ DFyC (JN z*xK J2 >NxH�
GN2y*-L�!0-/0FFN-2 (*-PN2 PJN ?z2P(J-�
+N NJLN2, M�- PJN ZJ2+-zL*2LN2 PN- ENGP,+��
xHN FJ+ Mz-yJLN2 $+JM+N2 J2 PJN @z-+N2 J2 Pz,
IN(NJGJLN ^F+ yN,+NGG+� [JN, (z- FJ+ K0KNF
!N-(zG+*2L,z*M(z2P )N-y*2PN2 *2P FzxK�
+N z*�N-PNF NJ2N )0F ^2+-zL,+NGGN- *2yN�
FN-H+N @02+-0GGN *2F�LGJxK� (N,KzGy J2
PN2 2zxKM0GLN2PN2 AzK-N2 NJ2 z2PN-N, !N-�
MzK-N2 �*- EG�xKN2JPN2+JX�JN-*2L N2+(JxHNG+
(*-PN� [JN EG*-Hz-+N2 FJ+ PN2 NJ2LN�NJxK�
2N+N2 ENGP,+�xHN2 (*-PN2 2NyN2 PJN ]JGP�
yNz-yNJ+*2L,,+z+J02N2 LNGNL+� z*M PN2N2 PJN
EG�xKN2H02+-0GGN ,+z++Mz2P� [JN [JLJ+zGJ,JN�
-*2L PN- NJ2�NG2N2 'z-�NGGN2 N-M0GL+N 2zxK
)J,*NGGNF !N-LGNJxK PN- ]JGPPz+N2 FJ+ PN2
ZJ2+-zL*2LN2 z*M PN2 @z-+N2�
�(J,xKN2 �pps *2P w��w (*-PN2 JFFN-

20xK EG*-Hz-+N2 yN-NJ+LN,+NGG+� �*2�xK,+
z*,,xKGJN�GJxK zG, 'z/JN-z*,LzyN J2 D-��N2
yJ, �Fe��wF� �*GN+�+ +NJG(NJ,N ,0Lz- J2 PJ�

LJ+zGN- E0-F JF $Kz/NM0-Fz+� [JN ?z2P(J-�
+N yNz2+-zL+N2 JK-N EG�xKN2 z*M ]z,J, JK-N-
@z+z,+N-V*-,+�xHN � PzKN- N-KJNG+ PJN ZE�
#^$ )0F^*M+-zLLNyN- PJN EG*-,+�xH,GJ,+N2
PN- z*,LN(�KG+N2 @02+-0GGyN+-JNyN� ,0yzGP
PJN,N PN- !N-(zG+*2L )0-GzLN2� B2 PN2 EG*-�
Hz-+N2 J2 'z/JN-M0-F (*-PN2 PJN )02 PN2
?z2P(J-+N2 yNz2+-zL+N2 EG*-,+�xHN Pz22
)02 PN2 ZE#^$�>J+z-yNJ+N-2 Mz-yJL Fz-�
HJN-+ *2P NJ2�NG2 zyPJLJ+zGJ,JN-+� [JN B2,NG�
V*-Hz-+N2 Kz++N2 INP0xK J�P�%� HNJ2N @00-�
PJ2z+N2 *2P (z-N2 z*xK ,NG+N2 LN20-PN+�
"F PJN N-Mz,,+N2 EG*-,+�xH,/0G�L02N (N�
2JL,+N2, z22�KN-2P J2 PN- =�KN PN, @02�
+-0GGLNyJN+N, zyyJGPN2 �* H�22N2 ,J2P IN B2�
,NGV*-Hz-+N )0- PN- [JLJ+zGJ,JN-*2L )JN-
CJGM,/z,,/*2H+N z*M PN- @z-+N NJ2LN+-zLN2
(0-PN2� PN-N2 ?zLN �*)0- z*, NJ2N- DNFz-�
H*2L,Hz-+N PN, ?z2PN, zyLNL-JdN2 (0-PN2
(z-� AN @z-+N2yGz++ N2+,+z2P ,0 NJ2 EG*-�
,+�xH,)N-yz2P� PN- yNJ [z-,+NGG*2L �yN-
NJ2N- LN0-NMN-N2�JN-+N2 $z+NGGJ+N2z*M2zKFN
20xK z2 ,NJ2N H0--NH+N ?zLN )N-,xK0yN2 *2P
2zxK =0-PN2 z*,LN-JxK+N+ (*-PN� [z2zxK
N-KJNG+ Fz2 NJ2 >0,zJH yNz2+-zL+N- *2P PJ�
LJ+zG )0-GJNLN2PN- EG*-,+�xHN� PJN z2Kz2P JK�
-N- ^++-Jy*+N J2 ]N�JNK*2L �* PN2 ^2+-zL,�
Pz+N2 PN- @02+-0GGyN+-JNyN LN,N+�+ (*-PN2�
ZJ2N DB$�LN,+�+�+N ^*V�,*2L IN(NJG, �*�
,zFFN2 yNz2+-zL+N- EG*-,+�xHN N-Lzy PJN
ENGP,+�xH,/0G�L02N� PJN yNJ ~yN-GzLN-*2L
PN- ]JGPPz+N2 PN2 ^*,Lz2L,/*2H+ M�- PJN
[JLJ+zGJ,JN-*2L PN- NJ2�NG2N2 'z-�NGGN2 yJG�
PN+N2�
^y w��t (*-PN2 PJLJ+zGN Gz2P(J-+,xKzM+�

GJxKN@z+z,+N-V�xKN2 J2 E0-F )02 $Kz/NPz�
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\vv� nl �02N E\C% t��o� B@<=<$ �ZB% �w� *2P
XuK+Mw-vN �v��� $'<#��$ �u�� $'<#��Jq �P��

\vv� ol �02N [XC= t��p� ZB%�?*M+vJGP �w� *2P
B%$�'p�\*M2wKFN �v��

+N2 z*, PNF ?'B$�%NLJ,+N- yN-NJ+LN,+NGG+�
[z, ?'B$�%NLJ,+N- �?z2P 'z-xNG B2M0-Fz�
+J02 $�,+NF� (z-� NJ2N- Z"�!N-0-P2*2L M0G�
LN2P �!< �ZD� �tpv�w����� M�- INPN2 >J+�
LGJNP,,+zz+ N-,+NGG+ (0-PN2� *2P *FMz,,+ J2
>NxHGN2y*-L�!0-/0FFN-2 PJN Gz2P(J-+�
,xKzM+GJxK 2*+�yz-N2 EG�xKN2 J22N-KzGy )02
,0LN2z22+N2 ENGPyG�xHN2 �(JN ,xK02 J2 @z�
/J+NG v N-G�*+N-+�� [JN,N H�22N2 )02 FNK-N�
-N2 ]N(J-+,xKzM+N-2 FJ+ FNK-N-N2 @*G+*-N2
LN2*+�+ (N-PN2 *2P ,J2P )02 z2PN-N2
ENGPyG�xHN2 P*-xK  NLN��  z,,N-��  zGP�
0PN- $JNPG*2L,V�xKN2 LN+-N22+� $NJ+ w��t
LJy+ N, z*xK NJ2N2 �*,�+�GJxKN2 #NJG PN,
?'B$�%NLJ,+N-,� J2 PNF PJN Gz2P(J-+,xKzM+�
GJxK 2*+�yz-N2 ?z2P,xKzM+,NGNFN2+N J2 PN-
E0-F )02 '0G�L02N2 N2+KzG+N2 ,J2P� [JN
^2LzyN NJ2N- N2+,/-NxKN2PN2 ?'B$�B[ M�-
INPN 'z-�NGGN yNJF EG�xKN2z2+-zL P*-xK PJN
?z2P(J-+N N-F�LGJxK+ PJN ,xK2NGGN BPN2+JX�
�JN-*2L PN, yN+-NdN2PN2 '0G�L02, *2P PJN
z2,xKGJN�N2PN [JLJ+zGJ,JN-*2L PN- Pz-J2 N2+�
KzG+N2N2 'z-�NGGN2 2zxK [z-,+NGG*2L �yN-
PN2 LN0FN+-J,xK H0--JLJN-+N2 ]JGPPz+N2�

q [JGPPw+N2L-*2PGwLN2

�*- =*+�*2L,z2zG�,N (N-PN2 ,NJ+ ]NLJ22
PN- @02+-0GGN2 z*ML-*2P PN- N2LN2 ]N�JN�
K*2L PN- !NLN+z+J02,/z-zFN+N- [JxK+N *2P
!J+zGJ+�+ �*- NGNH+-0FzL2N+J,xKN2 $+-zKG*2L
JF ,JxK+yz-N2 ]N-NJxK *2P JF =zKN2 B2M-z�
-0+ LN0-NMN-N2�JN-+N ]JGPPz+N2 )0- zGGNF 0/�
+J,xKN- $N2,0-N2 NJ2LN,N+�+� BK-N =*+�yz-�
HNJ+ (J-P P*-xK ]N(�GH*2L N-KNyGJxK NJ2LN�

,xK-�2H+� Pz PJN ]JGPJ2M0-Fz+J02 Pz22 2*-
20xK z*, PN- (NJ�N2  0GHN2V�xKN yN,+NK+�
%^[^%�[z+N2� PJN PJN ?z2P0yN-V�xKN*2�
zyK�2LJL )02 PN- ]N(�GH*2L,PJxK+N zyyJG�
PN2 KzyN2 ,JxK zG, F�LGJxKN� yJ,KN- zyN- zG,
,xKGNxK+N-N ^G+N-2z+J)N N-(JN,N2�
B2 PN2 N-,+N2 ,NxK, AzK-N2 PN- EZ�@02�

+-0GGN (z-N2 z*,,xKGJN�GJxK $z+NGGJ+N2z*M�
2zKFN2 PN- Z-PN-H*2P*2L,,z+NGGJ+N2 ?z2P�
,z+ �$N2,0- #>�� $'<# �$N2,0- w� '^=*2P
�$� *2P B%$ �$N2,0- �\� '^= *2P ?B$$�
zy �ppr� )N-M�Lyz-� [JN yN,+N LN0FN+-J,xKN
^*V�,*2L GJNMN-+N2 /z2xK-0Fz+J,xKN B%$�
*2P $'<#�'^=�^*M2zKFN2 FJ+ t�qF
y�(� ��F ]0PN2z*V�,*2L� [JN �y-JLN2
^*M2zKFN2� (z-N2 )0F#�/ \0G0-�B2M-z-0+
FJ+ IN NJ2NF $/NH+-zGHz2zG JF D-�2� %0+
*2P =zKN2 B2M-z-0+� Kz++N2 ^*V�,*2LN2
)02 w�F �$'<#�� wvF �B%$� *2P v�F
�?z2P,z+�� !0F B%$ *2P PNF ?z2P,z+�$z�
+NGGJ+N2 (*-PN2 Pz-�yN- KJ2z*, $/NH+-zGJ2�
M0-Fz+J02N2 JF>J++GN-N2 B2M-z-0+ yN-NJ+LN�
,+NGG+n PJN,N INP0xK ��#� FJ+ N-KNyGJxK LN-J2�
LN-N- ^*V�,*2L� ^y w��� HzFN2 ^*M2zK�
FN2 )0F $z+NGGJ+N2 $'<#�u��B �LGNJxKN
^*V�,*2L (JN $'<#�w� *2P zy w��u HzFN2
^*M2zKFN2 )0F $z+NGGJ+N2 $'<#�t��B
�w�tF /z2xK-0Fz+J,xK� ��F J2 Ez-yN� KJ2�
�* �,JNKN ^yy� r *2P q M�- ]JGPyNJ,/JNGN��
^*ML-*2P PN- yN,,N-N2 LN0FN+-J,xKN2

^*V�,*2L (*-PN2 PJN /z2xK-0Fz+J,xKN2
^*M2zKFN2 J2,yN,02PN-N �*- EG�xKN2zy�
L-N2�*2L KN-z2LN�0LN2 (�K-N2P PJN \0G0-�
B2M-z-0+�]JGPN- PN- �?z2P��=*+�*2L,z2zG��
,N PJN2+N2� AN @02+-0GG�02N (N-PN2 JF �NJ+�
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-z*F ^/-JG yJ, A*GJ yJ, �* v ^*M2zKFN2
P*-xK PJNDNFNJ2,zFNE0-,xK*2L,,+NGGN PN-
Z" J2 B,/-z yN-NJ+LN,+NGG+� [zyNJ N-K�G+ PN-�
IN2JLN $z+NGGJ+N2yN+-NJyN- PN2 �*,xKGzL� PN-
zG, N-,+N- NJ2N (0GHN2M-NJN ^*M2zKFN M�-
NJ2N2 yN,+JFF+N2 �NJ+-z*F GJNMN-2 Hz22�
[JN EZ@(z- )02 ^2Mz2L z2 ,+�2PJL ,+NJ�

LN2PN2 ^2M0-PN-*2LN2 z2 PJN DN2z*JLHNJ+
yNJ PN- EG�xKN2zyL-N2�*2L *2+N-(0-MN2�
[z PJN yN-NJ+LN,+NGG+N2 $z+NGGJ+N2z*M2zKFN2
PJN,N ^2M0-PN-*2LN2 2JxK+ FNK- N-M�GGN2
H022+N2� (z- ,xKGJN�GJxK PN- ZJ2,z+� )02
?*M+yJGPN-2 PJN G0LJ,xKN @02,N.*N2�� $NJ+
w��� (N-PN2 J2 >NxHGN2y*-L�!0-/0FFN-2
PJN @02+-0GG�02N2 FJ+ \0G0-�B2M-z-0+�EJGF
�@0PzH ^N-0xK-0FN B%�BBB� �uuv� JF>z��
,+zy �ovu���� yJ, �ou����� yNV0LN2� [JN,N
]NVJNL*2L (J-P )02 /-J)z+N2 ]NVJNL*2L,�
*2+N-2NKFN2 P*-xKLNM�K-+� [N- yNGJxK+N+N
z2zG0LN EJGF (J-P z2,xKGJN�N2P N2+(JxHNG+
*2P LN,xz22+� [JN PJLJ+zGN2 ^*M2zKFN2
(N-PN2 Pz22 yNJ PN- ZE#^$ DFyC FJ+
CJGMN NJ2N,DNG�2PNF0PNGG, *2P z2Kz2P )02
'z,,/*2H+J2M0-Fz+J02N2 �* PJLJ+zGN2 <-�
+K0/K0+0, FJ+ NJ2N- ^*V�,*2L )02 �F )N-�
z-yNJ+N+�
^y w��u (N-PN2 M�- N+(z PJN C�GM+N PN-

@02+-0GG�02N2 -NLNGF��JL K0xKz*V�,N2PN
$z+NGGJ+N2Pz+N2 PN- $z+NGGJ+N2 B@<=<$0PN-
&*JxHyJ-P zG, ^G+N-2z+J)N yN-NJ+LN,+NGG+�
[JN,N ,+NGGN2 J2 '*2H+0 ^*V�,*2L ���sF M�-
&*JxHyJ-Pn �F M�- B@<=<$� *2P $/NH+-zG�
J2M0-Fz+J02 �ZxK+Mz-yN *2P \B%� NJ2N2
)0GG(N-+JLN2 Z-,z+� M�- PJN \B%�?*M+yJGPN-
Pz- �%NGJ2 N+ zG� w��v��

p $0M+(w-N �*- EG�uKN2wvL-N2�*2L
*2P \++-Jv*+JN-*2L ,0(JN
[N(N-+*2L PN- X-LNv2J,,N

B2 PN2 yNJPN2 N-,+N2 AzK-N2 PN- EZ@ yNJ
PN- ZE#^$ DFyC (*-PN PJN ]JGP)N-z-yNJ�
+*2L,,0M+(z-N Z%[^$ �!N-,J02 r�t� M�- PJN
^yL-N2�*2L PN- @02+-0GGV�xKN2 *2P PJN
^2zG�,N JK-N- =*+�*2L )N-(N2PN+� �*- [J�
LJ+zGJ,JN-*2L PN- EG�xKN2 *2P JK-N ^++-Jy*�
+JN-*2L (*-PN2 z*,,xKGJN�GJxK PJN JF $+z2�
Pz-P*FMz2L PN- $0M+(z-N N2+KzG+N2N2
 N-H�N*LN LN2*+�+� [JN ^*,(N-+*2L PN-
NJ2�NG2N2 'z-�NGGN2N-LNy2J,,N *2P PJN ]N�

-JxK+,N-,+NGG*2L N-M0GL+N FJ+ CJGMN PN, [z�
+N2yz2H/-0L-zFF, P]z,N�
[JN ^2zG�,N PN- =*+�*2L *2yNHz22+N-

'z-�NGGN2 yz,JN-+ J2 PN- %NLNG z*M NJ2NF )J�
,*NGGN2 !N-LGNJxK JK-N- $/NH+-zG(N-+N FJ+ PN�
2N2 yNHz22+N- EG�xKN2� PN-N2 =*+�*2L JF
%zKFN2 NJ2N- zH+*NGGN2 *2P yNL-N2�+N2
ENGPHz-+JN-*2L LNLN2 Z2PN >zJ N-K0yN2
(*-PN� [JN )J,*NGGN =*+�*2L,z2zG�,N (*-PN
K�*XL )02 @Gz,,JX�JN-*2L,N-LNy2J,,N2 z*M
PN- ]z,J, F*G+J,/NH+-zGN- *2P F*G+J+NF/0�
-zGN- $z+NGGJ+N2Pz+N2 *2+N-,+�+�+� [N2 z*,
NJ2N- *2�yN-(zxK+N2 @Gz,,JX�JN-*2L ,+zF�
FN2PN2@Gz,,N2 (*-PN2 Pz22FJ+ CJGMN )02
#-zJ2J2L,V�xKN2 z*, PN- ENGPHz-+JN-*2L PJN
yNHz22+N2 =*+�*2LN2 �*LN(JN,N2� [z,
@Gz,,JX�JN-*2L,N-LNy2J, Lzy NJ2N2 N-,+N2
CJ2(NJ, z*M PJN (zK-,xKNJ2GJxKN Cz*/+2*+�
�*2L NJ2N- EG�xKN� [JN N2PL�G+JLN Z2+,xKNJ�
P*2L �yN- PJN �*(NJ,*2L NJ2N- z2zG�,JN-+N2
=*+�*2L GzL INP0xK JFFN- yNJF IN(NJGJLN2
]Nz-yNJ+N-�
BF AzK-N �pps (*-PN PJN )02 PN- EJ-Fz

Pz!J2xJ z*, ]NGLJN2 /-0L-zFFJN-+N ^2(N2�
P*2L >z/^D%B M�- PJN EG�xKN2zyL-N2�
�*2L *2P ^++-Jy*+JN-*2L NJ2LN,N+�+� [JN,N
^2(N2P*2L GJNM *2+N- PNF $0M+(z-N�@N-2NG
)02 >z/B=E< *2P ,+NGG+N E*2H+J02N2 *2P
 N-H�N*LN ,/N�JNGG M�- PJN EG�xKN2H02+-0GGN
yN-NJ+� E�- PJN M0GLN2PN2 M�2M AzK-N (*-PN
PJN,N, '-0L-zFF z*M )JNGN2 ^-yNJ+,,+z+J0�
2N2 JF $xKJxK+PJN2,+ (�K-N2P PN- >02z+N
A*2J *2P A*GJ NJ2LN,N+�+� E�- PJN^*,(N-+*2L
PN- 'z-�NGGN2N-LNy2J,,N *2P PJN ]N-JxK+N-�
,+NGG*2L (*-PN ,NJ+ �pps Pz, [z+N2yz2H/-0�
L-zFF ^\\Z$$ LN2*+�+�
BF ?z*MN PN- AzK-N 2zKF PJN =*+�*2L

)02 !NH+0-Pz+N2yN,+�2PN2 ,+z-H �*� $0
(*-PN2 2JxK+ 2*- PJN Z-LNy2J,/0G�L02N ,02�
PN-2 z*xK PJN EG*-,+�xHN� PJN Pz-z*, N-�N*L�
+N2 ENGP,+�xHN *2P PJN !N-LGNJxK,� y�(�
#-zJ2J2L,V�xKN2 zG, PJLJ+zGN !NH+0-Pz+N2 N-�
Mz,,+ *2P (NJ+N-)N-z-yNJ+N+� !02 PN2 ^*M�
+-zLLNyN-2 (*-PN2 B2M0-Fz+J02N2 �yN- PJN
yNz2+-zL+N2 EG*-,+�xHN �*2NKFN2P JF E0-�
Fz+ PN- Z[]$�^?@ �*LNGJNMN-+� [JN ,+NJ�
LN2PN2 ^2M0-PN-*2LN2 z2 'N-M0-Fz2xN�
?NJ,+*2L,*FMz2L *2P @0FM0-+ PN- NJ2LN�
,N+�+N2 DB�$0M+(z-N M�K-+N2 w��� ,xKGJN��
GJxK �* NJ2NF  NxK,NG �*F [N,H+0/�'-0�
L-zFF^-x!JN( �!N-,J02 v�w�� CJN-M�- (*-�
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\vv� ml [JGP,uKJ-F0vN-MG�uKN \-uDB$ FJ+ \L-0$*-)N��#00G� �02N E\C% t��o�

PN PJN ^2(N2P*2L ^L-0$*-)N� FJ+ PN2 M�-
PJN EG�xKN2H02+-0GGN �*,zFFN2LN,+NGG+N2
E*2H+J02zGJ+�+N2 N�+N-2 /-0L-zFFJN-+�

^y w��u N-M0GL+N PJN EG�xKN2zyL-N2�*2L
*2P �z++-Jy*+JN-*2L FJ+ PN- $0M+(z-N ^-x�
DB$ �!N-,J02 q�wn ,JNKN ^yy� p�� CJN- ,J2P
zGGN $zxK� *2P !NH+0-Pz+N2 J2 NJ2N- DN0Pz�
+N2yz2H �*,zFFN2LNM�K-+ *2P H�22N2 yN�
.*NF J2 NJ2N- [z+NJ z*M PN2 ^-yNJ+,,+z+J0�
2N2 NJ2LN-JxK+N+ (N-PN2� [JN )02 PN- ZE�
#^$ DFyC /-0L-zFFJN-+N Z-(NJ+N-*2L
^L-0$*-)N� )N-H2�/M+ PJN [z+N2 *2P N-�
F�LGJxK+ PNF ]Nz-yNJ+N- P*-xK PJN ]N-NJ+�
,+NGG*2L LNNJL2N+N- E*2H+J02zGJ+�+N2 NJ2N NM�
MNH+J)N EG�xKN2H02+-0GGN� [JN EG�xKN2zy�
L-N2�*2L (J-P P*-xK PJN ^2�NJLN PN- LNFN,�
,N2N2 EG�xKN� PN- yN-NxK2N+N2  N-+N M�-
[JdN-N2� *2P #0GN-z2� *2P PN- ^2LzyN PN-
%NMN-N2�V�xKN2z*M+NJG*2L z*M NJ2�NG2N 'z-�
�NGGN2 *2+N-,+�+�+� [JN ^++-Jy*+JN-*2L PN-
'z-�NGGN2 (J-P P*-xK PJN ^2�NJLN z*,LN�
(�KG+N- !N-LGNJxK,V�xKN2 *2P PJN ]N-NJ+,+NG�
G*2L )02 ^*,(zKGGJ,+N2 N-GNJxK+N-+�

o #0GN-w2�N2vNJ PN-[N(N-+*2L PN-
X-LNv2J,,N

[JN ]N(N-+*2L PN- EN-2N-H*2P*2L,N-LNy�
2J,,N M�K-+ JFFN- z*xK �* NJ2N- ZJ2,+*M*2L
PN, H02+-0GGJN-+N2 ]N+-JNyN, J2 yN,+JFF+N
@z+NL0-JN2� PJN KJN- *FLz2L,,/-zxKGJxK zG,
��-JxK+JL77 0PN- ��MzG,xK77 yN�NJxK2N+ (N-PN2�
�*,�+�GJxK LJy+ N, yNJ PN- EZ@� z2PN-, zG,
yNJ PN- !<@� yNJ PN- JFFN- NJ2N >N,,*2L
P*-xKLNM�K-+ (J-P� PJN >�LGJxKHNJ+� Pz,,
z*, +NxK2J,xKN2 D-�2PN2 ��� ]� 0GHN2 z*M
PN2 ]JGPPz+N2 0PN- MNKGN2PN %NMN-N2�V��
xKN2� HNJ2 NJ2PN*+JLN, Z-LNy2J, N-�JNG+ (N-�
PN2Hz22�[z22(N-PN2 NJ2�NG2N ��2JxK+ H02�
+-0GGJN-yz-N77 EG�xKN2 FJ+ yN,+JFF+N2 +NxK�
2J,xKN2 \0PN, )N-,NKN2 *2P PJN yN+-NdN2�
PN2 ]N+-JNyN LLM� zG, ��*2)0GG,+�2PJL77 NJ2LN�
,+*M+� [JN N2PL�G+JLN 'Gz*,JyJGJ,JN-*2L PN,
@02+-0GGN-LNy2J,,N, N-M0GL+ Pz22 JF %zK�
FN2 PN- !<@�
E�- PJN ]N*-+NJG*2L PN- >N,,N-LNy2J,,N

(N-PN2 *2+N- ]N-�xH,JxK+JL*2L PN- +NxK2J�
,xKN2>N,,LN2z*JLHNJ+N2 N2+,/-NxKN2PN#0�
GN-z2�N2 �*L-*2PN LNGNL+� 0y z*M PN- ]z,J,
NJ2N- NJ2�NG2N2 EG�xKN �Kz� N-+ NJ2N, ,0LN�
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#wv� �l X2+(JuHG*2L PN- $uKGwL+0GN-w2�N2�

yJ, �pps ���

zy �ppr vFe"FMz2L �F�

zy w��� ��tFe"FMz2L �F�

zy w��v ��tFe��*�N-N-� "FMz2L �F�

zy w��r ��te��*�N-N-� "FMz2L �F�
e'J�NGL-��N �F�

2z22+N2 $xKGzLN,� 0PN- z*M PN- ]z,J, NJ2N,
]N+-JNyN, �Kz�$*FFN zGGN- EG�xKN2�� [zFJ+
PN-  NJ+N-N2+(JxHG*2L PN, @02+-0GG)N-MzK�
-N2, JFFN- LN2z*N-N ]JGPPz+N2 LN2*+�+ (*-�
PN2� )N-,xK�-M+N2 ,JxK z*xK PJN @-J+N-JN2 �*-
ZJ2,+*M*2L PN- ZJ2�NGV�xKN2 0PN- ]N+-JNyN
J2 )N-,xKJNPN2N @z+NL0-JN2�
ZJ2N ]N*-+NJG*2L )02 ZJ2�NGV�xKN2 P*-xK

NJ2N2 !N-LGNJxK )02 yNz2+-zL+N- *2P LNFN,�
,N2N- EG�xKN2L-��N N-M0GL+N N-,+ JF AzK-
�pps� [JN ,0LN2z22+N $xKGzL+0GN-z2� yN�
-NxK2N+N ,JxK z*, PNF '-0P*H+ )02 J2PJ)J�
P*NGGNF EG�xKN2*FMz2L *2P H02,+z2+NF
EzH+0-� B,+ PN- [JdN-N2�yN+-zL �(J,xKN2 yN�
z2+-zL+N- *2P LNFN,,N2N- EG�xKN HGNJ2N- zG,
PJN IN(NJGJLN $xKGzL+0GN-z2�� ,0 (J-P PN- ^2�
+-zL,(N-+ M�- PJN (NJ+N-N2 ]N-NxK2*2LN2
)N-(N2PN+� J,+ N- L-��N- zG, PJN IN(NJGJLN
$xKGzL+0GN-z2�� ,0 (J-P PN- EG�xKN2J2KzG+
PN- LNFN,,N2N2 EG�xKN )N-(N2PN+� [JN Z2+�
(JxHG*2L PN- $xKGzL+0GN-z2� �(J,xKN2 �ppu
*2P w��q J,+ J2 #zy� � Pz-LN,+NGG+� [JN �*2NK�
FN2PN ?NJ,+*2L,M�KJLHNJ+ )02 DB�$0M+�
(z-N/-0P*H+N2 (z- �*2P J,+� !0-z*,,N+�*2L
*2P>0+0- M�- PJN !N-,xK�-M*2L PN- $xKGzL�
+0GN-z2��
=zxK PN- ]N(N-+*2L PN- ZJ2�NGV�xKN2

NJ2N, ]N+-JNyN, N-M0GL+ PJN ]N(N-+*2L PN,
DN,zF+yN+-JNyN, �*- ZJ2,+*M*2L J2 PJN yN�
-NJ+, 0yN2 N-G�*+N-+N2 @z+NL0-JN2� CJN-M�-
(N-PN2 zGGN ZJ2�NGFN,,*2LN2 z*M,*FFJN-+
*2P PN- $*FFN PN- yNz2+-zL+N2 EG�xKN2 LN�
LN2�yN-LN,+NGG+� [JN PzyNJ z2LN(N2PN+N2
#0GN-z2�N2 ,J2P J2 PN2 D-z/KN2 z*M PN- M0G�
LN2PN2 $NJ+N Pz-LN,+NGG+� [JN 2NLz+J)N2 EG��
xKN2zy(NJxK*2LN2 z*M ]N+-JNy,NyN2N (N-�
PN2 z2Kz2P yN,+JFF+N- D-N2�(N-+N J2 @z�
+NL0-JN2 NJ2LN+NJG+� ]J, �*F AzK- w��� -N,*G�
+JN-+N2 2NLz+J)N ^y(NJxK*2LN2 yJ, �* NJ2N-

LN(J,,N2 D-��N 20xK 2JxK+ �(z2L,G�*XL J2
NJ2N- ]Nz2,+z2P*2L PN, ]N+-JNyN,� Z-,+ zy
w��w (*-PN2 zGGN ]N+-JNyN FJ+ FJ2PN,+N2,
NJ2NF ^- ����Fw� ^y(NJxK*2L yNz2,+z2�
PN+� KJ2,JxK+GJxK PN- D-��N PN- ^y(NJxK*2L
INP0xK 20xK *2+N-,xKJNPN2� ZJ2N #0GN-z2�
�*-]N*-+NJG*2L PN- $JL2JXHz2� NJ2N-^y(NJ�
xK*2L z*M PN- ]N+-JNy,NyN2N� (JN z*M PN- ]z�
,J, PN- ZJ2�NGV�xKN2� LJy+ N, Gz*+ !0-LzyN
2JxK+ FNK-�

n Y*-uKM�K-*2L )02 !0-�<-+�@02+�
-0GGN2 �!<@� vNJ PN- !N-(wG+*2L

DNF� ^-+� wp PN- !< �Z"� rps�w��u N-�
,+-NxH+ ,JxK PJN !0-�<-+�@02+-0GGN z*M zGGN
Gz2P(J-+,xKzM+GJxK LN2*+�+N2 'z-�NGGN2 NJ2N,
M�- PJN !<@ z*,LN(�KG+N2 ]N+-JNyN,� [JN
+z+,�xKGJxKN ENGPyN,JxK+JL*2L JF %zKFN2
PN- !<@ Hz22 INP0xK z*M NJ2N $+JxK/-0yN
)02 FJ2PN,+N2, PN- C�GM+N PN- Gz2P(J-+�
,xKzM+GJxKN2 'z-�NGGN2 yNL-N2�+ (N-PN2� M�-
PJN ^2+-�LN LN,+NGG+ (*-PN2�
[JN @02+-0GGN PJN2+ PN- ~yN-/-�M*2L PN-

^2LzyN2 J2 PN2 V�xKN2yN�0LN2N2^2+-�LN2
y�(� ^2+-zL,yN,+z2P+NJGN2 J2 ]N�*L z*M PJN
?zLN PN- EG�xKN� JK-N +z+,�xKGJxKN D-��N
*2P =*+�*2L ,0(JN PJN ZJ2KzG+*2L PN- �y�
-JLN2 J2 PN2 N2+,/-NxKN2PN2 !N-0-P2*2LN2
)0-LN,xK-JNyN2N2 ]NPJ2L*2LN2�
[JN !<@ JF ]N-NJxK V�xKN2yN�0LN2N-

>z�2zKFN2 yN,+NK+ J2 PN- %NLNG z*, �(NJ
$xK-J++N2o

n�� X-,+N- $uK-J++ � !0-vN-NJ+*2L

BF N-,+N2 $xK-J++ (N-PN2 PJN ]NJKJGMNM�KJL�
HNJ+ *2P PJNEG�xKN2L-��N zGGN- z2LNLNyN2N2
Gz2P(J-+,xKzM+GJxKN2 'z-�NGGN2 z*M PN-
D-*2PGzLN )02 @z-+N2Fz+N-JzG� ?*M+z*M�
2zKFN2 *� z� )0-G�*XL �yN-/-�M+� [JN,N, J,+
Fz2*NGG P*-xK NJ2N2 )J,*NGGN2 ^yLGNJxK *� z�
FJ+ PNF DB$ )0-�*2NKFN2�
BF %zKFN2 PN- !0-yN-NJ+*2L N-M0GL+ NJ2N

$+JxK/-0yN2z*,(zKG PN- �* H02+-0GGJN-N2�
PN2 'z-�NGGN2 z*M PN- D-*2PGzLN PN- LNF��
^-+JHNG wp J2 !N-yJ2P*2L FJ+ ^-+JHNG ws ^y�
,z+� u PN- !< �Z"� rps�w��u MN,+LNGNL+N2
@-J+N-JN2� BF %zKFN2 PN- !0-yN-NJ+*2L PN-
!<@(J-P MN,+LNGNL+� (NGxKN 'z-�NGGN2 2JxK+
2*- �* yN,JxK+JLN2� ,02PN-2 z*xK �* )N-FN,�
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1994: Abweichungen

unterhalb der blauen

Trennlinie wurden nicht

beanstandet. Betriebe über 50

ha Antragsfläche wurden bei

fünf Hektar maximaler

Abweichung pro

Kulturartenblock noch

akzeptiert.

1999: In den vergangenen

fünf Jahren erfolgte eine

stufenweise Verschärfung der

Beurteilungskriterien.

Betriebe über 100 ha

Antragsfläche wurden bei

zwei Hektar maximaler

Abweichung pro

Kulturartenblock noch

akzeptiert.

w��wo ANPN- ]N+-JNy FJ+
FJ2PN,+N2, NJ2NF ^-
����FN� ^y(NJxK*2L (J-P
yNz2,+z2PN+� [JN
]Nz2,+z2P*2LN2 (N-PN2
*2+N-,xKJNPN2 KJ2,JxK+GJxK
LN-J2LM�LJLN- �LNGy� *2P
N-KNyGJxKN- ^2(NJxK*2LN2
�-0+��

w��ro [JN "2+N-,xKNJP*2L
KJ2,JxK+GJxK PN- $xK(N-N PN-
]Nz2,+z2P*2L yNLJ22+ zy
PNF N-,+N2 ^- ����FN� FJ+
NJ2N- [-NJ�'-0�N2+�$xK(NGGN�
^y ss�r Kz ]N+-JNy,V�xKN
(N-PN2 zGGN ^y(NJxK*2LN2
�yN- �(NJ CNH+z- zG,
N-KNyGJxK NJ2LN,+*M+�

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



,N2 ,J2P�  NJ+N-KJ2 ,J2P ,�F+GJxKN )0-Kz2�
PN2N2 ^2+-zL,*2+N-GzLN2 ��� ]�"2+N-GzLN2
�*- EG�xKN2JPN2+JX�JN-*2L� !N-+-zL,H0/JN2
�* 2zxK(zxK,N2PN2%0K,+0dN2� *2P PJN Z-�
LNy2J,,N PN- yJ,KN-JLN2 !N-(zG+*2L,H02+�
-0GGN NJ2�*yN�JNKN2�

n�t �(NJ+N- $uK-J++ � @02+-0GGN )0- <-+

[N- ]N+-JNy,J2KzyN- J,+ �* ]NLJ22 PN- !<@
�yN- PJN @02+-0GGF0PzGJ+�+N2 �* J2M0-FJN�
-N2�
B2,yN,02PN-N ,J2P �* N-G�*+N-2o

� PJN ]N,+JFF*2L �yN- PJN �* )N-FN,,N2PN2
EG�xKN2�

� >N+K0PN2 *2P B2,+-*FN2+N PN- EG�xKN2�
)N-FN,,*2L�

� ^2LzyN PN- #0GN-z2�Fz-LN M�- PJN *2+N-�
,xKJNPGJxKN2 >N,,FN+K0PN2�

� Z-G�*+N-*2L ��^2yz*V�xKN77n zG, EG�xKN
LJG+ PJN J2 PJN ZyN2N /-0IJ�JN-+N EG�xKN�

� zG, @02+-0GG/z-�NGGN LJG+ PJN FJ+ @*G+*-N2
NJ2N- @*G+*-L-*//N yNyz*+N��yN(zxK,N2N
y�(� z*, PN- Gz2P(J-+,xKzM+GJxKN2 Z-�N*�
L*2L LN20FFN2N� ,0(JN ,+JGGLNGNL+N *2P
M�- PJN LGNJxKN�2 ]NJKJGMNFz�2zKFN�2 yN�
z2+-zL+N EG�xKN NJ2N, ?z2P(J-+,�

[JN yNJ PN- !0-yN-NJ+*2L LN+-0dN2N !0-�
z*,(zKG PN- $+JxK/-0yN PN- )0- <-+ �* /-��
MN2PN2 'z-�NGGN2 J,+ J2 INPNF EzGG �* H02+�
-0GGJN-N2n ,JN Hz22 )02 PN2 '-�MN-2 yNJ ]N�
Pz-M )0- <-+ N-L�2�+ (N-PN2� [JN ENGPyN�
,JxK+JL*2L PJN2+ PN- ~yN-/-�M*2L PN- z2LN�
LNyN2N2 @*G+*- *2P JK-N, �*,+z2PN, ,0(JN
PN- +z+,�xKGJxKN2 ?zLN *2P D-��N PN- 'z-�
�NGGN2� EN,+LN,+NGG+N !N-,+��N ,J2P JF '-�M�
yN-JxK+ *2P M�- NJ2N ,/�+N-N =zxK(NJ,M�K�
-*2L �*,�+�GJxK M0+0L-zX,xK �* P0H*FN2+JN�
-N2�
=NyN2NJ2z2PN- GJNLN2PN ^2+-zL,/z-�NG�

GN2� PJN �* NJ2N- @*G+*-L-*//N LNK�-N2 *2P
M�- PJN PJN LGNJxKN2 ]NJKJGMNFz�2zKFN2 yN�
z2+-zL+ ,J2P� ,J2P LNFNJ2,zF �* )N-FN,,N2�
E�- PJN #0GN-z2�yN-NxK2*2LPJN,N- ^2+-zL,�
/z-�NGGN2 J,+ PN- ^*�N2*FMz2L PN- @02+�
-0GG/z-�NGGN Fz�LNyN2P�
E�- INPN )N-FN,,N2N EG�xKN J,+ NJ2�N ^*,�

P-*xH�$HJ��N �* MN-+JLN2� J2 PN- PJN >N,,N-�
LNy2J,,N *2P PJN ]N-NxK2*2L PN- EG�xKN2�
L-��N N2+KzG+N2�NJ2�*+-zLN2 ,J2P� [JN EN,+�

,+NGG*2LN2 PN- !<@ ,J2P J2 NJ2NF ]N-JxK+
�'-�MyN-JxK+ M�- !0-�<-+�@02+-0GGN2� �* P0�
H*FN2+JN-N2�
[JN @02+-0GGN-LNy2J,,N PN- EN-2N-H*2�

P*2L (N-PN2 PN2 @02+-0GGyNK�-PN2 P*-xK
PJN ZE#^$ DFyC yJ, Z2PN A*GJ NJ2N, AzK�
-N, FJ+LN+NJG+� [zFJ+ J,+ LN(�K-GNJ,+N+� Pz,,
N)N2+*NGGN =zxKH02+-0GGN2 J2M0GLN )02 ZJ2�
,/-�xKN2 PN- ^2+-zL,+NGGN- 0PN- �*- 'Gz*,J�
yJGJ,JN-*2L yN,+NKN2PN- "2HGz-KNJ+N2 20xK
)0- ^y,xKG*,, PN- Z-2+N JF Gz*MN2PN2 AzK-
zyLN,xKG0,,N2 (N-PN2�
^GGNFJ+ N-KNyGJxKN2^y(NJxK*2LN2 yNz2�

,+z2PN+N2 ^2+-�LN ,J2P P*-xK PJN @02+-0GG�
yNK�-PN2 2zxK�*H02+-0GGJN-N2� [JN 'z-�NG�
GN2� PJN �* NJ2N- PN- )0-LN2z22+N2 ZJ2,+*�
M*2LN2 LNM�K-+ KzyN2� ,J2P )0- <-+ �* �yN-�
/-�MN2� B2 PN2 E�GGN2� J2 PN2N2 PN- ^2�
+-zL,+NGGN- ,JxK FJ+ PN2 Z-LNy2J,,N2 PN-
EN-2N-H*2P*2L ,xK-JM+GJxK NJ2)N-,+z2PN2 N-�
HG�-+� J,+ NJ2N =zxKFN,,*2L PN- yNz2,+z2PN�
+N2 'z-�NGGN 2JxK+ N-M0-PN-GJxK� ]NJ zGGN2 FJ+
LN-J2LM�LJLN2 ^y(NJxK*2LN2 yNz2,+z2PN�
+N2 ^2+-�LN2 ,J2P PJN ^2+-zL,,+NGGN- JF
%zKFN2 NJ2N, ^2K�-*2L,)N-MzK-N2, �yN-
PJN @02+-0GGN-LNy2J,,N �* J2M0-FJN-N2� ]NJ
�*,+JFF*2L J,+ HNJ2N (NJ+N-N @02+-0GGN )0-
<-+ N-M0-PN-GJxK�

m \*,vGJuH

'z-zGGNG �* PN- !N-MzK-N2,N2+(JxHG*2L JF
DB$�]N-NJxK yNJ PN- ZE#^$ DFyC Lzy N,
�NJ+)N-,N+�+ *F NJ2JLN AzK-N z*xK J2 PN- !N-�
(zG+*2L NJ2N2 �*2NKFN2PN2 ZJ2,z+� PJN,N-
#NxK20G0LJN� B2 z2PN-N2 ]*2PN,G�2PN-2
(J-P +N,+(NJ,N PJN EN-2N-H*2P*2L,H02+-0GGN
P*-xK PJN !N-(zG+*2L N-/-0y+� E�- PJN EZ�
[JN2,+GNJ,+N- (J-P PN- ^*MLzyN2yN-NJxK 2N�
yN2 PN- -NJ2N2 EZ@ *F PJN @02+-0GGN PN-
ENGPyG0xH-NMN-N2�N2 ,0(JN *F �*,�+�GJxKN
@02+-0GG+�+JLHNJ+N2 JF ]N-NJxK \-0,,
\0F/GJz2xN N-(NJ+N-+�

Yw2H,wL*2L

[JN ^*+0-N2 yNPz2HN2 ,JxK JF =zFN2 PN-
EJ-Fz ZE#^$ EN-2N-H*2P*2L #NxK20G0�
LJN+-z2,MN-DFyC*2P PN,>J2J,+N-J*F, M�-
?z2P(J-+,xKzM+ *2P "F(NG+ PN, ?z2PN,
>NxHGN2y*-L�!0-/0FFN-2 yNJ PN- DN�

rs�Z0-P+ [�HN- 3 'N+N- YJ+�� EN-2N-H*2P*2L,H02+-0GGN



FNJ2,zFN2 E0-,xK*2L,,+NGGN PN- Z*-0/��
J,xKN2 "2J02 M�- PJN ]N-NJ+,+NGG*2L PN- $z�
+NGGJ+N2yJGPPz+N2 *2P M�- PJN L*+N �*,zF�
FN2z-yNJ+�

Z0/�-JLK+,

B@<=<$o 77[J,+-Jy*+NP y� Z*-0/Nz2 $/zxN
BFzLJ2L� Z"$B� w��r77
B%$o 77<-JLJ2zG Pz+z /-0)JPNP y� Z"%<�
>^' DFyC� : ^2+-J� w��s77
$'<#o 77[J,+-Jy*+NP y� $'<#�BFzLN� :
\=Z$ w��r77

?J+N-w+*-

%NGJ2� ^�� @-z*,N� ^� 3 �N*L� D�� w��vo B^\$
DB$ w��to [NFz2P, z2P $0G*+J02,� � ZEB#^
w��v \02MN-N2xN� [Ny-NxN2� "2Lz-2�

!< �ZD� �tpv�w���o �*- �2PN-*2L PN- !N-0-P�
2*2L �Z D� vt�q�pw �*- ZJ2M�K-*2L NJ2N, J2�
+NL-JN-+N2 !N-(zG+*2L,� *2P @02+-0GG,�,+NF,
M�- yN,+JFF+N LNFNJ2,xKzM+GJxKN ]NJKJGMN-NLN�
G*2LN2�

!< �Z"� �rqw�w��vo >J+ LNFNJ2,zFN2 %NLNG2
M�- [J-NH+�zKG*2LN2 JF %zKFN2 PN- DNFNJ2�
,zFN2 ^L-z-/0GJ+JH *2P FJ+ yN,+JFF+N2 $+�+�
�*2L,-NLNG*2LN2 M�- B2KzyN- Gz2P(J-+,xKzM+GJ�
xKN- ]N+-JNyN�

!< �Z"� rps�w��uo [*-xKM�K-*2L,yN,+JFF*2�
LN2 �*- ZJ2KzG+*2L z2PN-(NJ+JLN- !N-/VJxK+*2�
LN2� �*->0P*Gz+J02 *2P �*F B2+NL-JN-+N2 !N-�
(zG+*2L,� *2P @02+-0GG,�,+NF 2zxK PN- !N-�
0-P2*2L �Z"� �rqw�w��v PN, %z+N,FJ+ LNFNJ2�
,zFN2%NLNG2 M�-[J-NH+�zKG*2LN2 JF%zKFN2
PN- DNFNJ2,zFN2 ^L-z-/0GJ+JH *2P FJ+ yN�
,+JFF+N2 $+�+�*2L,-NLNG*2LN2 M�- B2KzyN-
Gz2P(J-+,xKzM+GJxKN- ]N+-JNyN�

^2,xK-JM+N2 PN- ^*+0-N2o

[-�\0-P+ ]�HN-� ZE#^$EN-2N-H*2P*2L #NxK�
20G0LJN+-z2,MN- DFyC� <,+,+-� w��q� [�uq�ut
>�2,+N-� #NG� hup�wt���vv�rvt� Ez�o hup�wt��
�vv�rvv� N�FzJGo \0-P+�]*NHN-�NM+z,�x0F

'N+N- [J+�� %NMN-z+ vv �Z"��zKG*2LN2�� >J2J,�
+N-J*F M�- ?z2P(J-+,xKzM+� "F(NG+� *2P !N-�
y-z*xKN-,xK*+� >NxHGN2y*-L�!0-/0FFN-2�
'z*G,K�KN-  NL �� �p�s� $xK(N-J2� #NG� hup�
vqt�tqq�svv�� Ez�o hup�vqt�tqq�s�wu� N�FzJGo
'�[J+��G*�F)�-NLJN-*2L�PN

>z2*,H-J/+ NJ2LN-NJxK+o >zJ w��q
^2LN20FFN2o A*2J w��q

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



$JNPG*2L,(w,,N-(J-+,uKwM+GJuKN >w2wLNFN2+� *2P
'Gw2*2L,*2+N-GwLN2 N-KwG+N2 FNK- $JuKN-KNJ+ P*-uK
/K0+0L-wFFN+-J,uKN >N+K0PN2

XJ2 '-w�J,vN-JuK+ �*- Gw2LI�K-JLN2 !N-,JNLNG*2L,Hw-+JN-*2L vNJ �(NJ
�w,,N-(J-+,uKwM+,)N-v�2PN2 J2 =%�

�<?ED\=D !\"'X?� X,,N2 3 CXB=X% %|�>\==� >�2,+N-

@N�(0-P,o 'K0+0L-zFFN+-�� /z)NP ,*-MzxN z-Nz,� ,N(zLN N2LJ2NN-J2L ,+-*x+*-N,

$*FFz-�o 'K0+0L-zFFN+-Jx >N+K0P, >zHN
 z+N- >z2zLNFN2+ z2P 'Gz22J2L [0x*FN2+z+J02
J2 $N++GNP ^-Nz, >0-N %NGJzyGN� #KJ, z-+JxGN PN�
,x-JyN, +KN /K0+0L-zFFN+-Jx Pz+z zx.*J,J+J02 0M
+KN /z)NP ,*-MzxN z-Nz M0- +(0 FzI0- (z,+N(z+N-
z*+K0-J+JN, J2 =0-+K %KJ2N� N,+/KzGJz� DN-�
Fz2��  J+KJ2 +KNJ- z-Nz,� y0+K z-N -N,/02,JyGN
M0- +KN /Gz22J2L z2P 0/N-z+J02 0M zGG (z+N- Fz�
2zLNFN2+ z2P ,N(zLN N2LJ2NN-J2L ,+-*x+*-N,�
'K0+0L-zFFN+-JxzGG� P0x*FN2+NP ,NzGNP z-Nz,
,N+ */ z ,0*2P yz,J, M0- N,,N2+JzG .*zGJ+� x02+-0G�
GNP F0PNG xzGx*Gz+J02,o
� NdJxJN2x� 0M N�J,+J2L (z+N- Fz2zLNFN2+ ,+-*x�
+*-N,

� /-N�NF/+J)N /Gz22J2L z2P
� +KN zPN.*z+N PJFN2,J02J2L 0M +KN -N.*J-NP ,N(�
zLN 2N+(0-H,� ,N(zLN /Gz2+, z2P ,+0-F (z+N-
,+0-zLN yz,J2,�

#KN /-N,N2+ /z/N- PNF02,+-z+N, +Kz+ /K0+0L-zF�
FN+-� /-0)JPN, z ,0GJP /Gz22J2L z2P .*zGJ+� x02�
+-0G FN+K0P M0- +KN x*--N2+ z2P M*+*-N (z+N- Fz�
2zLNFN2+� EJ2zGG�� +KN z-+JxGN 0dN-, z G00H zKNzP
z+ ,0FN M*+*-N xKz2LN, J2 Pz+z .x.*J,J+J02 x02�
xN/+,�

�*,zFFN2Mz,,*2Lo [JN,N- ]NJ+-zL yN,xK-NJy+ PJN
/K0+0L-zFFN+-J,xKN Z-FJ++G*2L )N-,JNLNG+N- EG��
xKN2 yNJ �(NJ L-0�N2  z,,N-(J-+,xKzM+,)N-y�2�
PN2 J2 =0-P-KNJ2� N,+MzGN2� PJN yNJPN J2 JK-NF
!N-yz2P,LNyJN+ M�- PJN 'Gz2*2L *2P PN2 ]N+-JNy
PN- (z,,N-(J-+,xKzM+GJxKN2 ^2GzLN2 )N-z2+(0-+�
GJxK ,J2P� [JN )N-,JNLNG+N2 EG�xKN2 yJGPN2 PJN (N�
,N2+GJxKN2 ZJ2Lz2L,Pz+N2 M�- NJ2N !JNG�zKG )02
>0PNGGyN-NxK2*2LN2� PJN J2,yN,02PN-N �*- ~yN-�
/-�M*2L PN- ?NJ,+*2L,M�KJLHNJ+ (z,,N-(J-+,xKzM+�
GJxKN- ^2GzLN2 *2P �*- [JFN2,J02JN-*2L )02
2N*N2@z2zG2N+�N2� @G�-z2GzLN2 *2P%NLN2-�xH�
KzG+NyNxHN2 N-M0-PN-GJxK ,J2P� [JN '-�M*2L *2P
PJN [z+N2M0-+M�K-*2L PN- )N-,JNLNG+N2 EG�xKN2
(N-PN2 Pz-LN,+NGG+� PJN NJ2N2 zH+*NGGN2 !N-,JNLN�
G*2L,Pz+N2yN,+z2P FJ+ K0KN- *2P K0F0LN2N-
&*zGJ+�+ LN(�K-GNJ,+N2� [z-�yN- KJ2z*, (N-PN2
yJ,KN-JLN >0PJXHz+J02N2 PN,  0-HV0(, z*M�
L-*2P PN, +NxK2J,xKN2 E0-+,xK-J++, J2 PN- 'K0+0�
L-zFFN+-JN N-G�*+N-+ *2P NJ2 ^*,yGJxH z*M H�2M�
+JLN �2PN-*2L JF Z-Mz,,*2L,H02�N/+ LNLNyN2�

� XJ2M�K-*2L

[JN 2NLz+J)N2 E0GLN2 PN- EG�xKN2)N-,JNLN�
G*2L -�xHN2z*, )N-,xKJNPN2N2zH+*NGGN2^2�
G�,,N2 �*2NKFN2P J2 PN2 E0H*, PN, �dN2+GJ�
xKN2 *2P z*xK /-J)z+N2 B2+N-N,,N,� $0 ,J2P
PJNC0xK(z,,N-yJGPN- )02 �yN-V*+N+N2 $+-z�
�N2 *2P )0GG LNGz*MN2N2 @NGGN-2 z2 PN- ZGyN
JF ^/-JG w��s 20xK JFFN- /-�,N2+� ^*xK

(N22 C0xK(z,,N- 2JxK+ 0-JLJ2�- P*-xK EG��
xKN2)N-,JNLNG*2L ,NGy,+ )N-*-,zxK+ (J-P� ,0
(N-PN2 PJN )N-KNN-N2PN2 E0GLN2 P0xK P*-xK
PJN !N-,JNLNG*2L )N-,+�-H+� ^G, >z�2zKFN
�*F )0-yN*LN2PN2 C0xK(z,,N-,xK*+� (N-�
PN2 PN,KzGy PJN Z2+,JNLNG*2L )02 EG�xKN2
*2P PJN ,+�-HN-N ^yH0//G*2L yNMN,+JL+N-
EG�xKN2 )02 PN- @z2zGJ,z+J02 FJ+ !N-,JxHN�
-*2L PN, =JNPN-,xKGzL,(z,,N-, LNM0-PN-+�

'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n� $� rss�rr�� s \vv�

�uvw�qvsu��q�w��q�uvv I w���
8 w��q [D'E �Z� $xK(NJ�N-yz-+1,xKN !N-GzL,y*xKKz2PG*2L� [�r��rs $+*++Lz-+



Emschergenossenschaft

Lippeverband

\vv� �l {vN-,JuK+,Hw-+N PN- !N-vw2P,LNvJN+N�

ZJ2N2 yN,02PN-N2 ^2-NJ� M�- D-*2P�
,+�xH,NJLN2+�FN- �*- EG�xKN2N2+,JNLNG*2L
*2P �*F �H0G0LJ,xKN2 "FLz2L FJ+ %NLN2�
(z,,N- ,xKzd+ Pz, "-+NJG PN, <yN-)N-(zG�
+*2L,LN-JxK+N, >�2,+N- Z2PN w��r �*- ]N�
-NxK2*2L PN- ^y(z,,N-LNy�K-N2 �<yN-)N-�
(zG+*2L,LN-JxK+ =%  w��r�� [z2zxK ,J2P
PJNDNy�K-N2 M�- PJN ]N,NJ+JL*2L PN, %NLN2�
(z,,N-, 2zxK PN-  z,,N-FN2LN �* yN-NxK�
2N2� PJN J2 PJN �dN2+GJxKN ^y(z,,N-z2GzLN
NJ2LNGNJ+N+ (J-P� zG,0 2zxK PNF "FMz2L PN-
zyV*,,-NGN)z2+N2 yNyz*+N2 *2P )N-,JNLNG+N2
EG�xKN2�

E�- PJN 'Gz2*2L *2P J2,yN,02PN-N PJN [J�
FN2,J02JN-*2L )02 ,JNPG*2L,(z,,N-(J-+�
,xKzM+GJxKN2 ^2GzLN2 (JN ^y(z,,N-Hz2�GN�
@G�-z2GzLN2� '*F/(N-HN 0PN- %NLN2-�xH�
KzG+NyNxHN2 J,+ NyN2MzGG, PJN LN2z*N @N22+�
2J, PN- )N-,JNLNG+N2 EG�xKN2 N-M0-PN-GJxK�
ZJ2N ~yN-� *2P "2+N-,xK�+�*2L PN, ^2+NJG,
)N-,JNLNG+N- EG�xKN2 JF ZJ2�*L,LNyJN+ NJ2N,
!0-V*+N-, (J-P yNJ PN- 'Gz2*2L �* NJ2N-
~yN-� 0PN- "2+N-PJFN2,J02JN-*2L PN- (z,�
,N-(J-+,xKzM+GJxKN2 ^2GzLN2 M�K-N2� FJ+ PN�
2N2 Pz, %NLN2(z,,N- yNKz2PNG+ (J-P� [JN,
yNPN*+N+ yNJ,/JNGKzM+ M�- PJN ]NFN,,*2L,�
/-z�J, )02 %NLN2yNxHN2� Pz,, *22�+JL K0KN
]NKz2PG*2L,)0G*FJ2z )0-LNKzG+N2 *2P
2JxK+ N-M0-PN-GJxKN B2)N,+J+J02N2 LNGNJ,+N+
(N-PN2 0PN- N-M0-PN-GJxKN (z,,N-(J-+,xKzM+�
GJxKN@z/z�J+�+N2 z2 z2PN-N- $+NGGN 2JxK+ �*-
!N-M�L*2L ,+NKN2�

t XF,uKN-LN20,,N2,uKwM+ *2P
?J//N)N-vw2P

[JN ZF,xKN-LN20,,N2,xKzM+ *2P PN- ?J//N�
)N-yz2P ,J2P �(NJ PN- L-��+N2  z,,N-)N-�
y�2PN J2 [N*+,xKGz2P� [JN ZF,xKN-LN20,�
,N2,xKzM+ (*-PN �qpp *2P PN- ?J//N)N-yz2P
�pws LNL-�2PN+n ,JN ,J2P ,NGy,+)N-(zG+N+N
@�-/N-,xKzM+N2 PN, �dN2+GJxKN2 %NxK+, *2P
z-yNJ+N2 *2+N- PNF [zxK NJ2N- NJ2KNJ+GJxKN2
"2+N-2NKFN2,,+-*H+*- �*,zFFN2 � Ny,J+N
ZF,xKN-LN20,,N2,xKzM+�?J//N)N-yz2P��
]NJPN !N-y�2PN (N-PN2 P*-xK JK-N >J+LGJN�
PN- � $+�P+N�  J-+,xKzM+ *2P ]N-Lyz* � LN�
+-zLN2 *2P X2z2�JN-+n ,JN yN+-NJyN2 J2 PN2
J2,LN,zF+ u�t� HFw L-0�N2 !N-yz2P,LNyJN�
+N2 sw @G�-z2GzLN2 *2P ws� '*F/(N-HN zG�
GN- D-��N2� JK2N2 0yGJNL+ PJN "2+N-KzG+*2L
)02 rts HF $xKF*+�� *2P %NJ2(z,,N-G�*�
MN2 *2P xz� ���� HF ^y(z,,N-Hz2�GN2� >J+
PNF ^*,HGJ2LN2 PN- ]N-L,N2H*2LN2 J2 (NJ�
+N2 #NJGN2 PN, ZF,xKN-LNyJN+N, N2+M�GG+ PN-
�(z2L �*- 0dN2N2 ^y(z,,N-zyGNJ+*2L� $NJ+
Z2PN PN- r�N- AzK-N (*-PN PzKN- FJ+ PNF
]z* )02 $xKF*+�(z,,N-Hz2�GN2 /z-zGGNG �*
PN2 )0-Kz2PN2N2  z,,N-G�*MN2 yNL022N2�
PJN Pz, ^y(z,,N- *2+N-J-PJ,xK PN2 @G�-z2�
GzLN2 �*GNJ+N2� ^2,xKGJN�N2P (J-P NJ2N 2z�
+*-2zKN "FLN,+zG+*2L PN, IN(NJGJLN2 !0-�
V*+N-, P*-xKLNM�K-+� DGNJxK�NJ+JL Gz*MN2
>z�2zKFN2 �*- [�F/M*2L PN- =JNPN-�
,xKGzL,zyV�,,N�
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$NJ+ Z2PN PN- p�N- AzK-N ,J2P PN- "Fyz*
PN, ZF,xKN-,�,+NF, *2P PJN DN,+zG+*2L PN,
=N*N2 ZF,xKN-+zG, �N2+-zGN '-0INH+N PN-
ZF,xKN-LN20,,N2,xKzM+ �ZF,xKN-LN20,,N2�
,xKzM+ w��s�� !JN- D-0�HG�-z2GzLN2 yN(�G�
+JLN2 ,NJ+ w��� PJN K�*,GJxKN2 *2P J2P*,+-J�
NGGN2 ^y(�,,N- PN- ZF,xKN--NLJ02� [JN ^-�
yNJ+,,xK(N-/*2H+N KzyN2 ,JxK z*M PN2 ]z*
*2+N-J-PJ,xKN- ^y(z,,N-Hz2�GN N2+Gz2L PN-
DN(�,,N- )N-GzLN-+� !02 J2,LN,zF+ u�� HF
^y(z,,N-Hz2�GN2 ,J2P J2�(J,xKN2FJ+ NJ2NF
^*M(z2P )02 -*2P ��w >-P� Z*-0 N+(z
w�� HF ^y(z,,N-Hz2�GN NJ2,xKGJN�GJxK PN-
Pz�*LNK�-JLN2 %NLN2(z,,N-yNKz2PG*2L,�
z2GzLN2 zG, !0-z*,,N+�*2L M�- PJN �H0G0LJ�
,xKN !N-yN,,N-*2L PN- DN(�,,N- MN-+JL LN�
,+NGG+�

s X-FJ++G*2L )N-,JNLNG+N- EG�uKN2

B2 ^2yN+-zxK+ PN- K0KN2 B2)N,+J+J02N2 M�-
PJN (z,,N-(J-+,xKzM+GJxKN2 ^2GzLN2 J2 >JG�
GJz-PN2K�KN zGGNJ2 yNJ PN- ZF,xKN-LN20,�
,N2,xKzM+ ,J2P J2+N2,J)N "2+N-,*xK*2LN2
�*- Z-FJ++G*2L PN- M�- PJN (z,,N-(J-+,xKzM+�
GJxKN2 ]N-NxK2*2LN2 -NGN)z2+N2 'z-zFN+N-
*2+N-20FFN2(0-PN2� ZJ2 (N,N2+GJxKN- 'z�
-zFN+N- J,+ PJN D-��N PN- )N-,JNLNG+N2� P� K�
zyV*,,-NGN)z2+N2 EG�xKN2� �JNG (z- N,� NJ2N
zyLN,JxKN-+N� zH+*NGGN *2P M0-+,xK-NJy*2L,�
M�KJLN [z+N2L-*2PGzLN *2+N- ]N-�xH,JxK+J�
L*2L PN-  J-+,xKzM+GJxKHNJ+ �* N-KzG+N2�
E�- PJN Z-FJ++G*2L )N-,JNLNG+N- EG�xKN2

,+z2PN2 )0- ]NLJ22 PN- ?*M+yJGPz*,(N-+*2L
)JN- >N+K0PN2 �*- Z-FJ++G*2L PN- zyV*,,�
(J-H,zFN2 EG�xKN2 �*- [J,H*,,J02o

� #N--N,+-J,xKN DNG�2PNz*M2zKFN
� ^*,(N-+*2L )02 >*,+N-V�xKN2 *2P ^2�
(N2P*2L PN- Z-LNy2J,,N z*M )0GG,+�2PN
ZJ2�*L,LNyJN+N

� ?*M+yJGP)N-FN,,*2L
� $z+NGGJ+N2yJGPz*,(N-+*2L

!N-LGNJxKN2PN "2+N-,*xK*2LN2 �NJLN2�
Pz,, PN- ZJ2,z+� PN- $+N-N0�?*M+yJGPFN,�
,*2L NJ2N </+JFJN-*2L �(J,xKN2 DN2z*JL�
HNJ+� ^H+*zGJ+�+ *2P  J-+,xKzM+GJxKHNJ+ N-�
F�LGJxK+� [JN +N--N,+-J,xKN ^*M2zKFN PN-
)N-,JNLNG+N2 EG�xKN2 J,+ �(z- Pz, LN2z*N,+N
!N-MzK-N2� z*ML-*2P Gz2LN- >N,,�NJ+N2 *2P
K0KN2 'N-,02zGNJ2,z+�N, zyN- M�- PJN yNJPN2

!N-yz2P,LNyJN+N �* Gz2L(JN-JL *2P �* +N*N-�
ZJ2N >*,+N-V�xKN2z*,(N-+*2L z*M PN-
D-*2PGzLN PN- [N*+,xKN2 D-*2PHz-+N
�o t���� �[D@t� y-J2L+ �* L-0�N "2,JxKN-�
KNJ+N2 z*ML-*2P PN- ,*yINH+J)N2 $xK�+�*2L
PN- zyV*,,(J-H,zFN2EG�xKN2 *2P N-M0-PN-+
�*PNF NJ2N2 �*,�+�GJxKN2 [JLJ+zGJ,JN-*2L,�
z*M(z2P� ]JGPPz+N2 PN- ?z2P,z+� *2P $/0+�
$z+NGGJ+N2 (z-N2 yNJF '-0INH+,+z-+ �ppw FJ+
NJ2N- -�*FGJxKN2 ^*V�,*2L )02 ��F yJ,
v�F �)LG� ^GyN-+� w��r� �* L-0y z*MLNG�,+
*2P ,+z2PN2 �*PNF 2JxK+ zH+*NGG M�- PJN ]N�
+-zxK+*2L,LNyJN+N �*- !N-M�L*2L� [JN KN*+N
)N-M�Lyz-N2 K0xKz*V�,N2PN2 EN-2N-H*2�
P*2L,Pz+N2 ��� ]� B@<=<$�w� &*JxH]J-P�w
0PN- <-y!JN(�v� yJN+N2 �(z- FJ+ NJ2N-
D-0*2P $zF/GN [J,+z2xN )02 6�F NJ2N
PN*+GJxK )N-yN,,N-+N ^*MG�,*2L� [JN,N J,+ IN�
P0xK 2JxK+ K0xK LN2*L� *F PJN ^2M0-PN-*2�
LN2 �* N-M�GGN2� PJN z2 PJN &*zGJ+�+ PN- ^*,�
(N-+NN-LNy2J,,N LN,+NGG+ (N-PN2� B2,yN,02�
PN-N Hz22 HNJ2N 0yINH+,xKz-MN ]JGz2�JN-*2L
PN- !N-,JNLNG*2L LN(�K-GNJ,+N+ (N-PN2� PJN
M�- NJ2N H02H-N+N Z-FJ++G*2L PN- !N-,JxHN�
-*2L,� *2P ^yH0//NG*2L,/0+N2�JzGN )02
PN- @z2zGJ,z+J02 N-M0-PN-GJxK J,+�
^G, (N,N2+GJxKN, Z-LNy2J, (*-PN MN,+LN�

GNL+� Pz,, PJN Z-Mz,,*2L PN- )N-,JNLNG+N2 EG��
xKN2 NJ2N [N+zJGLN2z*JLHNJ+ LN(�K-GNJ,+N2
,0GG� PJN N+(z PNF @z-+N2Fz�,+zy �ot����
N2+,/-JxK+ *2P PN- !0-LzyN� Pz,, PJN EG��
xKN2zy(NJxK*2LN2 yNJ ZJ2�*L,LNyJN+N2
;� Kz J2 PN- $*FFN *2+N- }u; GJNLN2�
ZF,xKN-LN20,,N2,xKzM+ *2P ?J//N)N-�

yz2P KzyN2 �ppw PzFJ+ yNL022N2� Pz, ZJ2�
�*L,LNyJN+ PN- ZF,xKN- *2P PJN $JNPG*2L,�
yN-NJxKN JF ?J//N)N-yz2P,LNyJN+ V�xKN2�
PNxHN2P FJ+ NJ2N- %NJKN2FN,,HzFFN- JF
]JGPFz�,+zy �oq���� yJ, �o������ )0- ]N�
Gz*y*2L �* yNVJNLN2 *2P PJN )N-,JNLNG+N2
EG�xKN2 FJ+ CJGMN /K0+0L-zFFN+-J,xKN-
$+N-N0z*,(N-+*2L �* N-FJ++NG2� [JN N--NJxK�
yz-N ?zLNLN2z*JLHNJ+ M�- LNFN,,N2N $+�+��
/*2H+N PN- !N-,JNLNG*2L,V�xKN2 N-LJy+ ,JxK
z*, PNF LN(�KG+N2 ]JGPFz�,+zy *2P Hz22
FJ+ N+(z}���w� xF z2LNyN2 (N-PN2 �N2+�
,/-JxK+ NJ2N- >N,,LN2z*JLHNJ+ JF ]JGP )02
N+(z }���w��F��
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Dachfläche

Strasse, Fahrweg, Gehweg an Straße

private Verkehrsfläche (sauber)

private Verkehrsfläche (schmutzig)

Objektschlüssel EG/LV

Befestigte Flächen

\vv� tl 'K0+0L-wFFN+-J,uK N-Mw,,+N !N-,JNLNG*2L,MG�uKN2�

s�� >N+K0PJH

[JN ]JGPV�LN (N-PN2 V�xKN2PNxHN2P M�-
$+zP+� 0PN- DNFNJ2PNLNyJN+N P*-xKLNM�K-+�
,0(NJ+ PJN,N JF !N-yz2P,LNyJN+ GJNLN2� ZJ2�
LN,N+�+ (N-PN2 )0-�*L,(NJ,N >N,,HzFFN-2
FJ+ =0-FzG(J2HNG0yINH+J)� *F PN2 ,0LN�
2z22+N2"FHGz//NdNH+ z2PN2%�2PN-2 PN-
?*M+yJGPN- LN-J2L �* KzG+N2 *2P NJ2N )0GG�
,+�2PJLN ^*,(N-+*2L z*xK J2 *2FJ++NGyz-N-
=zxKyz-,xKzM+ )02 DNy�*PN2 LN(�K-GNJ,�
+N2 �* H�22N2� "F PJN B2+N-/-N+z+J02 PN-
!N-,JNLNG*2L,V�xKN2 �* N-GNJxK+N-2� (J-P
L-*2P,�+�GJxK Ez-yyJGPFz+N-JzG )N-(N2PN+�
[JN ?*M+yJGPN- (N-PN2 JF ^2,xKG*,, z2 PN2
]JGPV*L JF %zKFN2 NJ2N- ^N-0+-Jz2L*Gz�
+J02 z*M PN- D-*2PGzLN +0/0L-z/KJ,xKN-
'z,,/*2H+N FJ+ NJ2N- ?zLNLN2z*JLHNJ+ )02
yN,,N- zG, }��t�F 0-JN2+JN-+� ^2Mz2L PN-
p�N- AzK-N (*-PN2 K�*XL @z-+N2/*2H+N z*,
+0/0L-z/KJ,xKN2@z-+N2 )N-(N2PN+� PJN NJ2N
PN*+GJxK LN-J2LN-N ?zLNLN2z*JLHNJ+ z*M(JN�
,N2� [JN /K0+0L-zFFN+-J,xKN Z-Mz,,*2L PN-
)N-,JNLNG+N2EG�xKN2 N-M0GL+ z2 z2zG�+J,xKN2�
�*2NKFN2P PJLJ+zGN2 v�[�^*,(N-+N,+z+J0�
2N2� Z, (N-PN2 PJN yNyz*+N2 DNyJN+N NJ2�
,xKGJN�GJxK PN- ZJ2�NGLNK�M+N *2P $+-z�N2
N-Mz,,+� [JN EG�xKN2 (N-PN2 N2+,/-NxKN2P
PN- ^*,(N-+Nz2(NJ,*2L �?J//N)N-yz2P�

ZF,xKN-LN20,,N2,xKzM+� 2zxK M0GLN2PN2
=*+�*2L,z-+N2 PJdN-N2�JN-+o

� [zxKV�xKN2o  0K2�� !N-(zG+*2L,� *2P
=NyN2LNy�*PN

� �dN2+GJxKN !N-HNK-,V�xKN2o $+-z�N2 ��M�
MN2+GJxKN $+-z�N z*ML-*2P PN- ]NPN*+*2L�
HNJ2N %NxKN-xKN �yN-  JPF*2L�

� /-J)z+N EG�xKN2 ��,z*yN-77o �*(NL*2LN2
z2 *2P �* DNy�*PN2 �HNJ2N  NLN KJ2+N-
C�*,N-2 0PN- J2 D�-+N2�

� /-J)z+N EG�xKN2 ��,xKF*+�JL77o Dz-zLN2�*�
MzK-+N2 *2P yNMzK-yz-N  NLN z*M '-J)z+�
L-*2P,+�xHN2�

[JN,N PJdN-N2�JN-+N ^*,(N-+*2L Kz+ ,JxK
yNJ PN- [0H*FN2+z+J02 PN, F�LGJxKN2 !N-�
,JxHN-*2L,� *2P ^yH0//G*2L,/0+N2�JzG,
)02 !N-,JNLNG*2L,V�xKN2 yN,+N2, yN(�K-+�
!0- PNF CJ2+N-L-*2P� PN2 "Fyz* PN, ZF�
,xKN-,�,+NF, �* 2*+�N2� *F NJ2N �H0G0LJ�
,xKN %NLN2(z,,N-yN(J-+,xKzM+*2L NJ2�*,N+�
�N2� J,+ PJN,N PJdN-N2�JN-+N ^*,(N-+*2L z*xK
(NJ+N-KJ2 N-M0-PN-GJxK�
[JN )N-,JNLNG+N2 EG�xKN2 (N-PN2 yNJ PN-

/K0+0L-zFFN+-J,xKN2 ^*,(N-+*2L PN2 )JN-
<yINH+Hz+NL0-JN2 �*LN0-P2N+� B,+ z*, PNF
?*M+yJGP 2JxK+ �(NJMNG,M-NJ �* N-HN22N2� 0y
EG�xKN2 )N-,JNLNG+ ,J2P� (N-PN2 PJN,N LN�
HN22�NJxK2N+ *2P JF %zKFN2 NJ2N- <-+,yN�
LNK*2L �ENGP)N-LGNJxK� )N-JX�JN-+� [JN, J,+
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J2,yN,02PN-N yNJ 'z-H/Gz+�V�xKN2 PN- EzGG�
Pz KJN- 0M+FzG, JF ]JGPFz+N-JzG 2JxK+ N-�
HN22yz- J,+� 0y PJN EG�xKN z,/KzG+JN-+ �)N-�
,JNLNG+� 0PN- LN,xK0++N-+ �(z,,N-P*-xKG�,,JL�
J,+� Z-MzK-*2L,LNF�� F�,,N2 JF >J++NG N+�
(z �; PN- M0-+�*M�K-N2PN2 !N-,JNLNG*2L,�
V�xKN2 MNGP)N-LGJxKN2 (N-PN2� [JN [z+N2�
KzG+*2L N-M0GL+ J2 NJ2N- DN0Pz+N2yz2H �Z$�
%B ^-x$[Z�n PzFJ+ ,+NKN2 PJN [z+N2 zG,
��DB$�?z�N-77 � ��!N-,JNLNG+N EG�xKN277 � *2�
+N-2NKFN2,(NJ+ M�- ,/N�JX,xKN ^2(N2P*2�
LN2 �*- !N-M�L*2L�

s�t &*wGJ+�+,/-�M*2LN2

[JN &*zGJ+�+,/-�M*2L PN- !N-,JNLNG*2L,Pz�
+N2 N-M0GL+ P*-xK )J,*NGGN2 !N-LGNJxK FJ+ PN2
?*M+yJGPN-2� B2 PN2 N-,+N2 AzK-N2 2zxK '-0�
INH+,+z-+ (*-PN2 KJN-M�- \0G0-�@02+zH+zy�
��LN PN- ?*M+yJGPN- FJ+ @02+-0GG/G0+, PN-
!N-,JNLNG*2L,V�xKN2 JF >z�,+zy �ot����
)N-LGJxKN2� ]NJ PN- '-�M*2L LzG+ Pz, yN,02�
PN-N ^*LN2FN-H PN2 L-0�N2 EG�xKN2 PN-
@z+NL0-JN2 ��/-J)z+ ,z*yN-77 *2P ��/-J)z+
,xKF*+�JL77� [JN,N ,J2P �yN-(JNLN2P 'z-H�
/Gz+�V�xKN2 0PN- EG�xKN2 J2 B2P*,+-JN� *2P
DN(N-yNLNyJN+N2� PJN z*M D-*2P JK-N- D-��
�N ,/�+N-N EG�xKN2yJGz2�N2 2zxKKzG+JL )N-�
M�G,xKN2 H�22N2� (N22 ENKG�*0-P2*2LN2
)0-GJNLN20PN-EG�xKN2 2JxK+ N-Mz,,+ (*-PN2�
�*- ~yN-/-�M*2L PN- +z+,�xKGJxK N--NJxK�

+N2 DN2z*JLHNJ+ (*-PN2 ,+JxK/-0yN2z-+JL
HGNJ2N-N DNyJN+N +N--N,+-J,xK FJ+ K0KN- '-��
�J,J02 z*MLNFN,,N2 *2P PJN Z-LNy2J,,N FJ+
PN2N2 PN- /K0+0L-zFFN+-J,xKN2 ^*,(N-�
+*2L )N-LGJxKN2� [JN Z-LNy2J,,N PJN,N- !N-�
LGNJxKN yN,+�+JL+N2� Pz,, PJN ^y(NJxK*2LN2
PN- /K0+0L-zFFN+-J,xK N-Mz,,+N2 !N-,JNLN�
G*2L,V�xKN2 /-J2�J/JNGG *2+N- PNF LNM0-PN-�
+N2 $xK(NGGN2(N-+ )02 u; GJNLN2� Z, �NJL+N
,JxK (NJ+N-� Pz,, PJN DN2z*JLHNJ+ JF ZJ2�NG�
MzGG (N,N2+GJxK )02 PN- D�+N PN, ]JGPFz+N�
-JzG, zyK�2L+ *2P )02 PNF LN(�KG+N2 ]JGP�
Fz�,+zy ,0(JN )02 PN2 H0L2J+J)N2 Z-MzK�
-*2LN2 PN- 'K0+0L-zFFN+-JN�</N-z+N*-N
FJ+ PN- EG�xKN2N-Mz,,*2L *2P ��*0-P2*2L�
"F PJN MN,+LNGNL+N2 &*zGJ+�+,/z-zFN+N- ,J�
xKN- �* N--NJxKN2� J,+ yNJ XGFyz,JN-+N2 %NJ�
KN2FN,,HzFFN-2 PN- ]JGPFz�,+zy �oq����
zG, $+z2Pz-PFz�,+zy M�- PJN !N-,JNLNG*2L,�
Hz-+JN-*2L MN,+LNGNL+ (0-PN2�

r Yw+N22*+�*2L

BF %zKFN2 )02 (z,,N-(J-+,xKzM+GJxKN2 ]N�
-NxK2*2LN2 (N-PN2 PJN ^*,(N-+NPz+N2 FJ+
'0G�L02N2 )02 @G�-z2GzLN2NJ2�*L,LNyJN�
+N2� #NJGNJ2�*L,LNyJN+N2 0PN- @z2zGKzG�
+*2L,V�xKN2 )N-,xK2J++N2 *2P yJGz2�JN-+�
P� K� N, (J-P PN- ^2+NJG PN- )N-,JNLNG+N2 EG��
xKN2 M�- PJN IN(NJGJLN ]JGz2�JN-*2L,V�xKN N-�
FJ++NG+� [JN,N [z+N2 yJGPN2 *� z� PJN ZJ2�
Lz2L,Pz+N2 M�- =JNPN-,xKGzL,�^yV*,,�$J�
F*Gz+J02N2� PJN NJ2LN,N+�+ (N-PN2� *F
C0xK(z,,N-,xK*+�H02�N/+N �* N-,+NGGN2�
ZJ2Lz2L,Pz+N2 M�- PJN DN(�,,N-PJFN2,J0�
2JN-*2L �* N-FJ++NG2� PJN  J-H*2L zyV*,,�
-NP*�JN-N2PN- >z�2zKFN2 zy�*,xK�+�N2
0PN- PJN D-*2P(z,,N-2N*yJGP*2L �* N-FJ+�
+NG2� E�- PJN K�P-0P�2zFJ,xKN @z2zG2N+��
yN-NxK2*2L� P� K� PJN Z-FJ++G*2L PN- ?NJ,�
+*2L,M�KJLHNJ+ yN,+NKN2PN- @z2zG2N+�N ,0�
(JN �*- [JFN2,J02JN-*2L 2N*N- @z2zG2N+�N
(N-PN2 PJN [z+N2 PN- )N-,JNLNG+N2 EG�xKN2
NyN2MzGG, LN2*+�+� $xKGJN�GJxK N-F�LGJxKN2
PJN!N-,JNLNG*2L,Pz+N2 ,0 LN2z22+N$xKF*+��
M-zxK+yN-NxK2*2LN2� FJ+ PN2N2 PJN >N2LN
*2P PN- D-zP PN- !N-,xKF*+�*2L PN, ^y�
V*,,N, J2@z2zGJ,z+J02,2N+�N J2 ,NJ2N-D-��N
*2P JF �NJ+GJxKN2 !N-Gz*MF0PNGGJN-+ (N-PN2�
$JN (N-PN2 M�- PJN ]NFN,,*2L )02 ^2GzLN2
M�- PN2 DN(�,,N-,xK*+� NJ2LN,N+�+�

q \2/w,,*2LN2 PN,
/K0+0L-wFFN+-J,uKN2 �0-HMG0(,

$NJ+ N+(z Z2PN PN- p�N- AzK-N KzyN2 ,JxK
z*M D-*2P PN, +NxK2J,xKN2 E0-+,xK-J++, JF
]N-NJxK PN- 'K0+0L-zFFN+-JN !N-�2PN-*2�
LN2 JF  0-HV0( N-LNyN2� [JN HGz,,J,xKN2
z2zG0LN2 ?*M+yJGPN- (N-PN2 P*-xK PJLJ+zGN
]JGPN- N-,N+�+� ,NJ N, P*-xK K0xKz*V�,N2PN
[JLJ+zGJ,JN-*2L PN- z2zG0LN2 ^*M2zKFN2
FJ+ CJGMN NJ2N, /K0+0L-zFFN+-J,xKN2 $xz2�
2N-, 0PN- ,NJ+ NJ2JLN2 AzK-N2 z*xK P*-xK PN2
ZJ2,z+� PJLJ+zGN- ?*M+yJGPHzFN-z,� [zFJ+
N2+MzGGN2 PJN M-�KN- �yGJxKN2 @02+zH+zy���
LN� [JN ?*M+yJGPPJLJ+zGJ,JN-*2L LN,+z++N+�
Pz,, PJLJ+zGN <-+K0/K0+0, J2 NJ2NF N2LN2
�NJ+GJxKN2 %zKFN2 N-,+NGG+ (N-PN2 H�22N2�
[*-xK PJN (NJ+LNKN2P z*+0Fz+J,JN-+N ]Nz-�
yNJ+*2L Hz22 PN- CN-,+NGG*2L,/-0�N,, H0,�
+N2L�2,+JL LN,+zG+N+ (N-PN2� ,0 Pz,, <-+K0�
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\vv� sl Yw+N2G�uHN2 *2P MNKGN-KwM+N EG�uKN2�*0-P2*2L�

/K0+0, 2*2FNK- �*F $+z2Pz-PGJNMN-*FMz2L
PN- ]JGPV*LN-LNy2J,,N LNK�-N2� CJN-�* LN�
K�-N2 NyN2MzGG, PJN <-JN2+JN-*2L,/z-zFN+N-
PN- ?*M+yJGPN-� PJN JF %zKFN2 NJ2N- PJLJ+z�
GN2 ^N-0+-Jz2L*Gz+J02 LN(022N2 (N-PN2�

[JN [z+N2/-�M*2L N-M0GL+ KN*+N FJ+ CJGMN
PN- PJLJ+zGN2 <-+K0/K0+0,� [JN !N-,JNLN�
G*2L,Pz+N2 (N-PN2 JF DB$ �*,zFFN2 FJ+
PN2 <-+K0/K0+0, /-�,N2+JN-+n Pz, ^*,(N-�
+NN-LNy2J, Hz22 ,0 z*M NJ2MzxKN  NJ,N z*M
!0GG,+�2PJLHNJ+ *2P%JxK+JLHNJ+ ��*0-P2*2L
�* PN2 @z+NL0-JN2� LN/-�M+ (N-PN2� �*0-P�
2*2L,MNKGN- (N-PN2 H0--JLJN-+ *2P [z+N2�
G�xHN2 LN,xKG0,,N2� ,0(NJ+ PJN <-+K0/K0+0,
NJ2N zP�.*z+N DN2z*JLHNJ+ M�- NJ2N w�[�[J�
LJ+zGJ,JN-*2L z*M(NJ,N2� ENKGN-� PJN 2JxK+ z2�
Kz2P PN- <-+K0/K0+0, yN-NJ2JL+ (N-PN2
H�22N2� (N-PN2 JF [z+N2,z+� LNHN22�NJxK�
2N+ *2P z2 PN2 /K0+0L-zFFN+-J,xKN2 v�[�
^*,(N-+N,+z+J02N2 yNK0yN2� [JN,N PN+zJG�
GJN-+N[z+N2/-�M*2L LN(�K-GNJ,+N+ NJ2N2!N-�

,JNLNG*2L,Pz+N2yN,+z2P FJ+ K0KN- *2P K0�
F0LN2N- &*zGJ+�+�
^yy� v �NJL+ NJ2 0K2LNy�*PNFJ+Dz-zLN

�L-�2 LNHN22�NJxK2N+�� Pz, yNJ PN- /K0+0�
L-zFFN+-J,xKN2 E0-+M�K-*2L �)N-,NKN2+�
GJxK� 2JxK+ N-Mz,,+ (*-PN� [JN @z-+JN-z-yNJ+
�*- $xKGJN�*2L PN- [z+N2G�xHN F*,, J2 PJN�
,NFEzGG z2NJ2N- v�[�^*,(N-+N,+z+J02N-M0G�
LN2� Pz[zxKV�xKN2 z*ML-*2P PN,"FHGz//�
NdNH+N, 2JxK+ /-��J,N J2 <-+K0/K0+0, PJLJ+z�
GJ,JN-+ (N-PN2 H�22N2� B2 PNF yGz* LNHN22�
�NJxK2N+N2 ]N-NJxK J,+ NJ2N Dz-zLN2-NJKN N-�
HN22yz-� PJN zG, /-J)z+N !N-HNK-,V�xKN PJLJ�
+zGJ,JN-+ (0-PN2 J,+� [JN,N- ENKGN- G�,,+ ,JxK
NJ2MzxK P*-xK "FH0PJN-*2L PN- EG�xKN2 J2
PNF !N-,JNLNG*2L,Pz+N2,z+� yN-NJ2JLN2�

p @00/N-w+J02N2

[N- ,+NJLN2PN ]NPz-M z2 zH+*NGGN2 *2P H0,�
+N2L�2,+JLN2 ?*M+yJGPN-2 Kz+ Pz�* LNM�K-+�
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Pz,, ]NVJNL*2LN2 *2P E0GLNz-yNJ+N2 K�*XL
J2 @00/N-z+J02 FJ+ PN2 $+�P+N2 *2P DN�
FNJ2PN2 0PN- FJ+ (NJ+N-N2 B2+N-N,,N2+N2
P*-xKLNM�K-+ (N-PN2� [JN *2+N-,xKJNPGJxKN2
^2M0-PN-*2LN2 PN- @00/N-z+J02,/z-+2N-
KJ2,JxK+GJxK PN- =*+�*2L PN, ]JGPFz+N-JzG,
*2P PzFJ+ )N-y*2PN2 PN- DN2z*JLHNJ+ *2P
^*V�,*2L PN, ]JGPFz+N-JzG, yNPJ2LN2 *2�
+N-,xKJNPGJxKN ]JGPV*LFz�,+�yN� ZJ2N ]N�
VJNL*2L JF >z�,+zy �ot����� PJN 0M+ )02
@0FF*2N2 M�- JK-N !N-(zG+*2L,z*MLzyN2
LN(�2,xK+ (J-P� )N-*-,zxK+ K�KN-N @0,+N2
zG, NJ2]JGPV*L JF>z�,+zy �oq����� PN- ,JxK
zG, JPNzGN- >z�,+zy M�- PJN !N-,JNLNG*2L,�
Hz-+JN-*2L KN-z*,LN,+NGG+ Kz+� [N- 'z-+2N-
FJ+ PN2 K�xK,+N2 DN2z*JLHNJ+,M0-PN-*2LN2
yN,+JFF+ yNJ @00/N-z+J02,/-0INH+N2 PJN
]JGPV*L/z-zFN+N- ,0(JN PJN ^2�zKG *2P
DN2z*JLHNJ+ PN- �* ,JL2zGJ,JN-N2PN2 *2P LN�
LNyN2N2MzGG, 2N* �* H00-PJ2JN-N2PN2 'z,,�
/*2H+N� [zyNJ LNKN2 PJN N-M0-PN-GJxKN2
>NK-z*M(N2P*2LN2 �* PN,,N2 ?z,+N2n PJN,
H�22N2 �*F]NJ,/JNG �*,�+�GJxKN 'z,,/*2H+N
,NJ2� PJN (NLN2 PN- ZJ2KzG+*2L yN,+JFF+N-
DN2z*JLHNJ+,L-N2�N2 N-M0-PN-GJxK ,J2P� [JN
(NJ+N-N @0,+N2)N-+NJG*2L N-M0GL+ J2 ^yK�2�
LJLHNJ+ )0F "FMz2L PN- LN(�2,xK+N2 ^-�
yNJ+N2 ,0(JN PN2 &*zGJ+�+,� *2P DN2z*JL�
HNJ+,z2M0-PN-*2LN2� [*-xK NJ2N @00/N-z�
+J02 N-LJy+ ,JxK M�- INPN2 'z-+2N- NJ2N @0,�
+N2NJ2,/z-*2L LNLN2�yN- PN- ZJ2�NGyNz*M�
+-zL*2L� [JN LNFNJ2,zFN =*+�*2L )02 ]N�
VJNL*2L,N-LNy2J,,N2 M�K-+ z*xK Pz�*� Pz,,
,JxK PJN ]NVJNL*2L,yN-NJxKN z2 PN2 $+zP+�
0PN- DNFNJ2PNL-N2�N2 0-JN2+JN-N2�

o Yw+N2M0-+M�K-*2L

"F PJN ^H+*zGJ+�+ PN- [z+N2 �* LN(�K-GNJ,�
+N2 (*-PN 2zxK PN- Z-,+N-Mz,,*2L Z2PN PN-
2N*2�JLN- AzK-NFJ+ PN- E0-+M�K-*2L yNL02�
2N2� [JN yJ,KN-JLN2 Z-MzK-*2LN2 �NJLN2�
Pz,, yNJ PN- N-,+FzGJLN2 E0-+M�K-*2L 2zxK
NJ2NF �NJ+-z*F ;t AzK-N2 NJ2N H0F/GN++N
/K0+0L-zFFN+-J,xKN [*-xKF*,+N-*2L N-�
M0-PN-GJxK J,+� Pz NJ2N L-0�N �zKG /*2H+*NG�
GN- !N-�2PN-*2LN2 � %�xHyz* )02 $+-z�N2�
]z*G�xHN2,xKGJN�*2L� J22N-,+�P+J,xKN "F�
yz*Fz�2zKFN2 � )0-GJNLN2� �*PNF(N-PN2
PJN ,+�P+J,xKN2 %z2PGzLN2 *2P JF G�2PGJ�
xKN2 %z*F PJN ZJ2�NGLNK�M+N 2*2FNK- FJ+

N-Mz,,+� [N,  NJ+N-N2 N-M0GL+ KJN- NJ2N G��
xHN2G0,N ^*,(N-+*2L PN- $+-z�N2V�xKN2�
[JN Z-LNy2J,,N PN- ^N-0+-Jz2L*Gz+J02 z*M

D-*2PGzLN /-��J,N- 'z,,/*2H+N N-F�LGJ�
xKN2 NJ2N LN2z*N-N ]JGP0-JN2+JN-*2L� ,0 Pz,,
JF �*LN PN- E0-+M�K-*2L ?zLN2LN2z*JLHNJ�
+N2� PJN J2 PN- PzFzGJLN2ZJ2�NGF0PNGG0-JN2�
+JN-*2L z*M ]z,J, PN- [D@t yNL-�2PN+ (z�
-N2� N2+(NPN- P*-xK #-z2,M0-Fz+J02 PN-
^G+Pz+N2 0PN- JF �*LN LNyJN+,(NJ,N- =N*�
z*,(N-+*2L yN-NJ2JL+ (N-PN2�

n @0,+N2N2+(JuHG*2L

[JN DN,zF+H0,+N2 M�- PJN ]N-NJ+,+NGG*2L PN-
PJLJ+zGN2 !N-,JNLNG*2L,Pz+N2 ,N+�N2 ,JxK JF
 N,N2+GJxKN2 z*, PN2@0,+N2 M�- ]NVJNL*2L�
]JGP0-JN2+JN-*2L� /K0+0L-zFFN+-J,xKN^*,�
(N-+*2L *2P &*zGJ+�+,H02+-0GGN �*,zFFN2�
]NJ PN- Z-,+z*,(N-+*2L N2+XNGN2 N+(z
��w; z*M PN2 ]JGPV*L *2P N+(z q��p�;
z*M PJN !N-,JNLNG*2L,z*,(N-+*2L� PJN �y-J�
LN2 @0,+N2 ,J2P ^GGLNFNJ2H0,+N2 0PN- (N-�
PN2 M�- &*zGJ+�+,H02+-0GGN2 z*MLN(N2PN+�
[JN,N @0,+N2-NGz+J02 Kz+ ,JxK M�- PJN E0-+�
M�K-*2L,z-yNJ+N2 2*- *2(N,N2+GJxK )N-�2�
PN-+�[JN@0,+N2 M�-]JGPV*L�^N-0+-Jz2L*Gz�
+J02 NJ2,xKGJN�GJxK N-L�2�N2PN 'z,,/*2H+yN�
,+JFF*2L ,0(JN <-+K0/K0+0N-,+NGG*2L ,J2P
JF>J++NG 2*-Fz-LJ2zGLN,+JNLN2�0y(0KGPJN
<-+K0/K0+0N-,+NGG*2L zG, �*,�+�GJxKN ?NJ,�
+*2L KJ2�*LNH0FFN2 J,+� [JN @0,+N2 M�- PJN
N-,+N [z+N2M0-+M�K-*2L� PJN JF >J++NG N+(z
�� AzK-N 2zxK Z-,+N-Mz,,*2L N-M0GL+� yN+-z�
LN2 N+(z st; PN- Z-,+z*,(N-+*2L�
]NJ PN- �(NJ+N2 E0-+M�K-*2L -NP*�JN-N2

,JxK PJN DN,zF+H0,+N2 JF >J++NG z*M t�;�
[JN @0,+N2-NP*H+J02 N-LJy+ ,JxK z*, NJ2N-
LN-J2LN-N2 �zKG )02 E0-+M�K-*2L,M�GGN2� Pz
�(J,xKN2 N-,+N- *2P �(NJ+N- E0-+M�K-*2L
2*- N+(z t AzK-N GJNLN2� [JN ^*,(N-+*2L,�
H0,+N2 yJGPN2 FJ+ xz� q�; *2)N-�2PN-+ PN2
L-��+N2 @0,+N2yG0xH�

m $uKG*,, *2P \*,vGJuH

[JN Z-LNy2J,,N PN- ?*M+yJGPz*,(N-+*2L �NJ�
LN2 JF !N-LGNJxK M�- Pz, ZF,xKN-LNyJN+ NJ2N
PN*+GJxKN ~yN-,xK�+�*2L PN, ^2+NJG, PN-
)N-,JNLNG+N2 EG�xKN2 2zxK PN2 yJ, PzKJ2
P*-xKLNM�K-+N2 Z-FJ++G*2LN2� [JN,N, Z-�
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LNy2J, (z- *2P J,+ M�- PJN ]NFN,,*2L zGGN-
(z,,N-(J-+,xKzM+GJxKN2 ]z*(N-HN )02 KN�
-z*,-zLN2PN- ]NPN*+*2L� Pz PJN )N-,JNLNG+N2
EG�xKN2z2+NJGN J2 N2+,xKNJPN2PNF >z�N
PN2 ^2+NJG PN, %NLN2zyV*,,N, yN,+JFFN2�
PN- PN- @z2zGJ,z+J02 *2P PN2 %NLN2yNxHN2
�*LNGNJ+N+ (J-P� [JN Z-FJ++G*2L PN- )N-,JN�
LNG+N2 EG�xKN2 z*, ?*M+yJGPN-2 2zxK PN- KJN-
yN,xK-JNyN2N2 !0-LNKN2,(NJ,N Kz+ ,JxK yN�
(�K-+ *2P (*-PN GNPJLGJxK PN2 +NxK2J,xKN2
Z2+(JxHG*2LN2 J2 PN- 'K0+0L-zFFN+-JN z2�
LN/z,,+� >NK-MzxK2*+�*2L PN, ]JGPFz+N�
-JzG, JF "2+N-2NKFN2� @00/N-z+J02N2 FJ+
'z-+2N-2 *2P ZdJ�JN2�,+NJLN-*2LN2 JF /K0�
+0L-zFFN+-J,xKN2 '-0�N,, M�K-N2 �* NJ2N-
PN*+GJxKN2 @0,+N2-NP*�JN-*2L�

^*,LNG�,+ P*-xK PJN ,+z-HN =zxKM-zLN zH�
+*NGGN- K0xKz*V�,N2PN- ?*M+yJGPN- *2P <-�
+K0/K0+0, �]0PN2z*V�,*2L6���F� P*-xK
PJN H0FF*2zGN2 @00/N-z+J02,/z-+2N- (J-P
M�- PJN H�2M+JLN [z+N2M0-+M�K-*2L PJ,H*�
+JN-+� PN2 ^H+*zGJ,JN-*2L,��HG*, )02 M�2M
z*M P-NJ AzK-N �* -NP*�JN-N2� [z NJ2N LN-J2�
LN-N ^2�zKG )02 E0-+M�K-*2LN2 *2+N-,+NGG+
(N-PN2 Hz22 *2P NJ2N IN(NJG, )0GG,+�2PJLN
/K0+0L-zFFN+-J,xKN [*-xKF*,+N-*2L PN,
]Nz-yNJ+*2L,LNyJN+N, *2+N- ,+N-N0,H0/J�
,xKN- ]N+-zxK+*2L )N-LGNJxK,(NJ,N z*M(�2�
PJL J,+� (J-P PN-�NJ+ *2+N-,*xK+� 0y PJN E0-+�
M�K-*2L,M�GGN 2JxK+ H0,+N2L�2,+JLN- )0-zy
z2Kz2P )02 <-+K0/K0+0, 0PN- FJ+ CJGMN z2�
PN-N- B2M0-Fz+J02,.*NGGN2 MN,+LN,+NGG+ (N-�
PN2 H�22N2� E�- z*,LN(�KG+N ]N-NJxKN (J-P
�� �+� PJN ^-+ PN- !N-�2PN-*2L N-FJ++NG+ ,0�
(JN PN-N2 C�*XLHNJ+ *2P -�*FGJxKN !N-+NJ�
G*2L �ZJ2�NG0yINH+N 0PN- LN,xKG0,,N2N]N-NJ�
xKN (JN �� ]� =N*yz*LNyJN+N�� *F NJ2N M*2�
PJN-+N Z2+,xKNJP*2L,L-*2PGzLN �* N-KzG+N2�
J2(JN(NJ+ NJ2N ^H+*zGJ,JN-*2L FJ+ )0GG,+�2�
PJLN- DNyJN+,P*-xKF*,+N-*2L 20+(N2PJL J,+
0PN- 0y LNLNyN2N2MzGG, NJ2N /*2H+*NGGN ^H�
+*zGJ,JN-*2L )02 E�GGN2FJ+ L-0�N2 EG�xKN2�
�2PN-*2LN2 �N)+G� yN,xK-�2H+ z*M NJ2N2
E0-+M�K-*2L,��HG*,� z*,-NJxKN2P J,+� ^*�
�N-PNF ,0GGN2 >N+K0PN2 PN- ��\Kz2LN [N�
+Nx+J0277 M�- PJN,N, '-0INH+ z*M '-z�J,+z*L�
GJxKHNJ+ LN/-�M+ (N-PN2 *2P PJN Z-LNy2J,,N
yN��LGJxK &*zGJ+�+ *2P  J-+,xKzM+GJxKHNJ+
N)zG*JN-+ (N-PN2�

Z, yGNJy+ zy�*(z-+N2� 0y PN- ]NVJNL*2L,�
*2P ^H+*zGJ,JN-*2L,+*-2*, )02 P-NJ AzK-N2

z*M [z*N- -NzGJ,JN-+ (N-PN2 Hz22� Pz KJN-M�-
N2+,/-NxKN2PN ]JGPV*LHz/z�J+�+N2 zF
>z-H+ )N-M�Lyz- ,NJ2 F�,,N2� DN-zPN PJN
FN+N0-0G0LJ,xKN2 ]NPJ2L*2LN2 PN, E-�K�
IzK-, w��q� PJN 2*- (N2JLN $+*2PN2 ]JGPV*L
�*LNGz,,N2 KzyN2� �NJLN2 PJN 2JxK+ yNNJ2�
V*,,yz-N2 D-N2�N2 *2P ^yK�2LJLHNJ+N2 M�-
!0-yNGz*y*2L,V�LN z*M� #-0+� F0PN-2N-
#NxK20G0LJN (J-P N, yNJ PN2 L*+ �� 0/+JFz�
GN2 ]JGPV*L+zLN2 /-0 AzK- yGNJyN2�

?J+N-w+*-

^GyN-+�� A�� w��ro ZJ2M�K-*2L J2 PJN EN-2N-H*2�
P*2L � D-*2PGzLN2 PN- B2+N-/-N+z+J02 )02
?*M+� *2P $z+NGGJ+N2yJGPN-2� �  J,,N2,xKzM+GJ�
xKN ]*xKLN,NGG,xKzM+� [z-F,+zP+o wuv�wut�

ZF,xKN-LN20,,N2,xKzM+� w��so >z,+N-/Gz2 ZF�
,xKN-��*H*2M+� � (((�NF,xKN-*Fyz*�PN�PN�
�*H*2M+�PN-�NF,xKN-�Fz,+N-/Gz2�J2PN��/K/
�>zJ w��r��

DNJLN-�  � 3 [-NJ,NJ+G� C�� �ppto =N*N  NLN
M�- Pz, %NLN2(z,,N- � Cz2Py*xK �*F %�xH�
KzG+ *2P �*- !N-,JxHN-*2L )02 %NLN2(z,,N- J2
]z*LNyJN+N2� � ZF,xKN-LN20,,N2,xKzM+� Z,,N2
*2P B2+N-2z+J02zGN ]z*z*,,+NGG*2L ZF,xKN-
'z-H DFyC� DNG,N2HJ-xKN2� � <GPN2y0*-L
!N-GzL� >�2xKN2�  JN2�

?J//N)N-yz2P�ZF,xKN-LN20,,N2,xKzM+o ^2(NJ�
,*2L M�- PJN /K0+0L-zFFN+-J,xKN Z-Mz,,*2L
*2P E0-+M�K-*2L )N-,JNLNG+N- EG�xKN2� � 2JxK+
)N-�dN2+GJxK+�

<yN-)N-(zG+*2L,LN-JxK+ =% � w��ro "-+NJG )0F
�q� �w� w��r� ^H+N2�NJxKN2o p^vsuq��u� �
(((�I*,+J��2-(�PN�2-(N�0)L,�0)L�2-(�Iw��r�
p�^�vsuq��u*-+NJGw��r�w�q�K+FG �>zJ w��r��

 Ny,J+N ZF,xKN-LN20,,N2,xKzM+�?J//N)N-yz2P �
(((�/0-+zG�NLG)�PN �>zJ w��r��
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,+N-� #NG�o hup�wt���v�r�� Ez�o hup�wt���v�rvv�
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$*FFz-�o $NFJ�z*+0Fz+Jx ^2zG�,J, 0M ^N-JzG
'K0+0, M0- +KN [N+Nx+J02 0M $N++GNFN2+ z2P #-zdJx
^-Nz, M0- z $*,+zJ2zyGN ?z2P >z2zLNFN2+� #KJ,
/z/N- PNzG, (J+K +KN ,NFJ�z*+0Fz+Jx z2zG�,J, 0M
zN-JzG /K0+0, J2 *-yz2 z-Nz,� DN-Fz2� J, /Gz22J2L
+0 PNx-Nz,N PzJG� Gz2P x02,*F/+J02 +0 v� Kz /N-
Pz� y� +KN �Nz- w�w�� #0 zxKJN)N +KJ, 0yINx+J)N z
.*zGJ+z+J)N ,*,+zJ2zyGN Gz2P Fz2zLNFN2+ /Gz22�
J2L J, 2NxN,,z-� J2x0-/0-z+J2L *-yz2� ,0xJzG� Nx0�
20FJxzG z2P Nx0G0LJxzG z,/Nx+,� ]z,NP 02 N�J,+J2L
Pz+z 0M +KN xJ+� 0M <,2zy-�xH Gz2P x0)N- J2M0-�
Fz+J02 ,KzGG yN PN-J)NP J2 +JFNG� z2P x0,+�NdNx�
+J)N Fz22N- M0- *-yz2 z2P -NLJ02zG /Gz22J2L +Kz+
xz2 yN J2x0-/0-z+NP J2+0 +KN N�J,+J2L /Gz22J2L
FN+K0P,� E0- +KJ, z2 z-Nz�(JPN 0yINx+�yz,NP *-�
yz2 xGz,,JXxz+J02 J, /N-M0-FNP J2 +(0 ,+N/,� B+ J,
,*//0-+NP y� )Nx+0-�yz,NP N�+-zx+J02 z2P
,F00+KJ2L FN+K0P,� EJ-,+G� +KN J2J+JzG ,NLFN2+z�
+J02 J, ,*//0-+NP y� z2 zGL0-J+KF M0- +KN PN+Nx�
+J02 0M KJ//NP -00M,� ^M+N-(z-P, xGz,,JXNP 0yINx+
LN0FN+-JN, z-N yNJ2L JF/-0)NP +K-0*LK ,F00+K�
J2L FN+K0P,� B2 +KN ,Nx02P ,+N/ zGG 0yINx+ xGz,,N,
z-N yNJ2L xGz,,JXNP z2P ,F00+KNP zLzJ2 *,J2L z*�
+0Fz+Jx -NzG N,+z+N Fz/ Pz+z �^?@�� #KN zJF J,
+0 -NP*xN Fz2*zG /0,+/-0xN,,J2L Nd0-+,�

�*,zFFN2Mz,,*2Lo[JN,N- ]NJ+-zL yNMz,,+ ,JxKFJ+
PN- ,NFJz*+0Fz+J,xKN2 ?*M+yJGPz*,(N-+*2L )02
*-yz2N2 %�*FN2� BF �*LN PN- �JNG,N+�*2L PN-
]*2PN,-NLJN-*2L� PJN EG�xKN2J2z2,/-*xK2zKFN
J2 [N*+,xKGz2P z*M v�Kz /-0 #zL �* ,N2HN2� yN�
Pz-M N, NJ2N, 2zxKKzG+JLN2 .*zGJ+z+J)N2 EG�xKN2�
Fz2zLNFN2+, J2 PN- %NLJ02zG� *2P %z*F/Gz�
2*2L *2+N- ,+�P+Nyz*GJxKN2� ,0�JzGN2� (J-+,xKzM+�
GJxKN2 *2P �H0G0LJ,xKN2 @-J+N-JN2� ]z,JN-N2P z*M
PN2 yN-NJ+, )0-GJNLN2PN2 [z+N2yN,+�2PN2 PN-
$+zP+ <,2zy-�xH ,0GGN2 �NJ+2zK *2P H0,+N2L�2,�
+JL EG�xKN2J2M0-Fz+J02N2 zyLNGNJ+N+ (N-PN2� PJN
J2 PJN $JNPG*2L,� *2P %NLJ02zG/Gz2*2L NJ2LNy*2�
PN2 (N-PN2 H�22N2� [JN V�xKN2PNxHN2PN 0yINH+�
yz,JN-+N @Gz,,JXHz+J02 ,+�P+J,xKN- EG�xKN22*+�
�*2LN2 N-M0GL+ �(NJ,+*XL *2P (J-P FJ+ )NH+0-yz�
,JN-+N2 Z�+-zH+J02,� *2P DG�++*2L,)N-MzK-N2 N-�
L�2�+� ^2Kz2P NJ2N-  zGFPzxKN-HN22*2L (J-P
PN- $NLFN2+JN-*2L,/-0�N,, *2+N-,+�+�+� (�K-N2P
NJ2N PN- @Gz,,JXHz+J02 2zxKLNGzLN-+N DNy�*PN�
Hz2+N2LG�++*2L PJN Z-LNy2J,LN0FN+-JN2 PN- ]N�
yz**2L,HGz,,N2 )N-yN,,N-+� [JN yN-NJ2JL+N2 DN0�
FN+-JN2 (N-PN2 zG, D-*2PGzLN M�- PJN LN,zF+N
@Gz,,JX�JN-*2L KN-z2LN�0LN2� PN-N2 Z-LNy2J, z2�
,xKGJN�N2P FJ+ CJGMN PN, ^?@ LNLG�++N+ (J-P� �JNG
J,+ N,� PN2 �NJ+z*M(z2P M�- PJN Fz2*NGGN =zxK�
yNz-yNJ+*2L (NJ+N,+LNKN2P �* -NP*�JN-N2�

� XJ2GNJ+*2L v�(� XJ2M�K-*2L

BF AzK- w��� N2+,+z2PN2 +-0+� ,+zL2JN-N2PN-
]N)�GHN-*2L,�zKG +�LGJxK �wp Kz �xz� �t�
E*�yzGGMNGPN-� 2N*N $JNPG*2L,� *2P !N-�
HNK-,V�xKN2 J2 [N*+,xKGz2P� [zyNJ (*-PN2
)0-(JNLN2P ^xHN-V�xKN2 *2P E0-,+V�xKN2
P*-xK ]z*Fz�2zKFN2 z*M PN- ��D-�2N2
 JN,N77 zF $+zP+-z2P yN�JNK*2L,(NJ,N JF

G�2PGJxKN2 %z*F *FLN(JPFN+� =zxK NJ2NF
H02I*2H+*-yNPJ2L+N2 %�xHLz2L JF AzK-
w��w z*M ��t Kz /-0 #zL �]*2PN,-NLJN-*2L
w��u� J,+ w��t PJN +�LGJxKN ^*,PNK2*2L (JN�
PN- z*M ��q Kz z2LN,+JNLN2 �$+z+J,+J,xKN,
]*2PN,zF+ w��q��
[JN �*2zKFN )02 $JNPG*2L,� *2P !N-�

HNK-,V�xKN2 M�K-+ �* NJ2NF !N-G*,+ )02 2z�
+�-GJxKN2 *2P Gz2P(J-+,xKzM+GJxKN2 ]�PN2�
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� E0-,xK*2L M�- PJN %NP*�JN-*2L PN- EG�xKN2�
J2z2,/-*xK2zKFN *2P NJ2 2zxKKzG+JLN, EG�xKN2�
Fz2zLNFN2+

�* NJ2N- �N-,xK2NJP*2L )02 ?z2P,xKzM+,�
-�*FN2� �*- !N-�2PN-*2L PN- ?NyN2,-�*FN
*2P PzFJ+ �* NJ2N- ]NP-0K*2L PN- yN,+NKN2�
PN2 EG0-z *2P Ez*2z� DGNJxK�NJ+JL H0FF+
N, �* NJ2N- ]NNJ2+-�xK+JL*2L PN- Z-K0G*2L,�
F�LGJxKHNJ+N2 PN, >N2,xKN2�

"F PJN,N- EG�xKN2J2z2,/-*xK2zKFN N2+�
LNLN2 �* (J-HN2� GNL+N PJN ]*2PN,-NLJN-*2L
z*M ZF/MNKG*2L PN, %z+N, M�- =zxKKzG+JL�
HNJ+ w��u Pz, �JNG MN,+� yJ, �*F AzK- w�w�
PJN EG�xKN2J2z2,/-*xK2zKFN z*M v� Kz /-0
#zL �* -NP*�JN-N2� ZJ2 (NJ+N-N, �JNG J,+ PN-
!0--z2L PN- B22N2N2+(JxHG*2L )0- PN-
^*�N2N2+(JxHG*2L� CJN-yNJ (J-P PJN  JN�
PN-2*+�yz-FzxK*2L )02 J2P*,+-JNGGN2� FJGJ�
+�-J,xKN2 *2P *-yz2N2 ]-zxKV�xKN2 ,0(JN
Pz, $xKGJN�N2 )02 ]z*G�xHN2 *2P Pz, ^*,�
2*+�N2 z2PN-N- =zxK)N-PJxK+*2L,/0+N2�Jz�
GN z2LN,+-Ny+ �%z+ M�- =zxKKzG+JLHNJ+ w��u��

"F Pz, v��Kz��JNG �* N--NJxKN2� J,+ NJ2
yN(*,,+N- "FLz2L FJ+ PN- EG�xKN *2P FJ+
PN- N2PGJxKN2 %N,,0*-xN ]0PN2 20+(N2PJL�
(0M�- NJ2 *FMz,,N2PN- *2P zH+*NGGN- B2M0-�
Fz+J02,yN,+z2P yN2�+JL+ (J-P� CJN-�* Hz22
PJN ^*,(N-+*2L )02 ?*M+yJGPN-2 (JxK+JLN
B2M0-Fz+J02N2 GJNMN-2� >J+ ?*M+yJGPN-2 GJN�
LN2 zH+*NGGN V�xKN2PNxHN2PN [z+N2 )0-� PJN
N2+,/-NxKN2P z*MyN-NJ+N+� *2+N- z2PN-NF
PN2 ^*Myz* )02 ]-zxKV�xKN2� *2P ]z*�
Gz2P/0+N2+JzGHz+z,+N-2 ,0(JN Pz, EG�xKN2�
F02J+0-J2L *2+N-,+�+�N2�

>J++NG, KJ,+0-J,xKN- ?*M+yJGPN- H�22N2
NKNFzGJLN =*+�*2LN2 N-Mz,,+ (N-PN2� [JN,N
LNyN2 2JxK+ 2*- CJ2(NJ,N �*- ^G+Gz,+N2N-�
HN22*2L� ,02PN-2 ,0GGN2 �*H�2M+JL z*xK^y�
GNJ+*2LN2 �*- ]N(N-+*2L PN, ]0PN2, J2 ,NJ�
2N2 2z+�-GJxKN2 E*2H+J02N2 N-F�LGJxKN2�
[JN,N B2M0-Fz+J02N2 ,J2P J2+NL-zGN- ]N�
,+z2P+NJG NJ2N, .*zGJ+z+J)N2 EG�xKN2Fz2zLN�
FN2+, �)LG� ^y,xK2J++ w��

[JN yJ,KN-JLN Fz2*NGGN Z-Mz,,*2L PN-
=*+�*2LN2 z2Kz2P PN- ?*M+yJGPN- J,+ ,NK-
�NJ+z*M(N2PJL *2P PzFJ+ z*xK H0,+N2J2+N2�
,J)� "F PJN ]Nz-yNJ+*2L,�NJ+ �* -NP*�JN-N2�
(N-PN2 JF %zKFN2 PN, E�-PN-,xK(N-/*2H�
+N, %ZEB=^� z*+0Fz+J,xKN !N-MzK-N2 �*-
^*,(N-+*2L )02 ?*M+yJGPN-2 JF $JNPG*2L,�

-z*F )02 PN- EJ-Fz ZE#^$ EN-2N-H*2�
P*2L#NxK20G0LJN+-z2,MN-DFyC N2+(JxHNG+
*2P N)zG*JN-+� DGNJxK�NJ+JL (J-P z*xK PJN
~yN-+-zLyz-HNJ+ PN, ^*,(N-+*2L,)N-MzK�
-N2, z*M )N-,xKJNPN2N2 ]JGPFz+N-JzGJN2
�yN-/-�M+�

t =wuKKwG+JLHNJ+ JF
EG�uKN2Fw2wLNFN2+ *2P J2 PN-
$JNPG*2L,/Gw2*2L

BF %zKFN2 PN, v��Kz��JNGN, 2JFF+ Pz,
2zxKKzG+JLN �.*zGJ+z+J)N EG�xKN2Fz2zLN�
FN2+7 NJ2N $xKG�,,NG,+NGG*2L NJ2� @N-2,+�xH
PJN,N, J2M0-FNGGN2 ,+�P+Nyz*GJxKN2 B2,+-*�
FN2+, J,+ N,� =zxK)N-PJxK+*2L,/0+N2�JzGN
J22N-KzGy yN,+NKN2PN- $JNPG*2L,,+-*H+*-N2
�* N-HN22N2 *2P �* 2*+�N2� *F PzFJ+ PJN
B2z2,/-*xK2zKFN M-NJN- EG�xKN2 JF^*�N2�
yN-NJxK �* )N-KJ2PN-2� [0xK 2JxK+ 2*- PJN
FN2LN2F��JLN =zxK)N-PJxK+*2L ,+NK+ KJN-
JF !0-PN-L-*2P� ,02PN-2 z*xK .*zGJ+z+J)N
^2,/-�xKN ,J2P �* yNPJN2N2� PzFJ+ PJN $+�P�
+N GNyN2,(N-+ *2P zG,  0K2� *2P ^-yNJ+,0-+
z++-zH+J) yGNJyN2 �(NJxKN $+z2P0-+MzH+0�
-N2�� [zyNJ ,/JNG+ PJN  zKG PN- $+z2P0-+N�
z*M PN2N2!0-KzyN2 -NzGJ,JN-+ (N-PN2 ,0GGN2�
NJ2N N2+,xKNJPN2PN %0GGN� [JN $+N*N-*2L
*2P </+JFJN-*2L 2zxK ,+�P+Nyz*GJxKN2� ,0�
�JzGN2� (J-+,xKzM+GJxKN2 *2P �H0G0LJ,xKN2
@-J+N-JN2 J2 ]N�*L z*M >N2LN� &*zGJ+�+ *2P
?zLN ,+NK+ JF �N2+-*F PN, .*zGJ+z+J)N2 EG��
xKN2Fz2zLNFN2+, �%NJ��$xKFJP+ w��w��
=JxK+ INPN =zxK)N-PJxK+*2L,Fz�2zKFN
PJN2+ PNF �JNG PN, .*zGJ+z+J)N2 EG�xKN2Fz�
2zLNFN2+,� PN22 P*-xK N�+-NFN !N-,JNLN�
G*2L,z2+NJGN �� ]� Hz22 ,JxK PJN 2�KN-N "F�
LNy*2L JF $0FFN- ,+z-H z*MKNJ�N2� (z, FJ+
2NLz+J)N2 E0GLN2 ��� ]� LN,*2PKNJ+GJxKN-
^-+� )N-y*2PN2 ,NJ2 Hz22� ^*�N-PNF N-K��
KN2 ,JxK ^yV*,,,/J+�N2 J2 PN2 -NLN2-NJxKN2
>02z+N2� (z, (JNPN-*F �* ~yN-V*+*2LN2
M�K-N2 Hz22� B2 yNJPN2 E�GGN2 ,/JNGN2 PJN
]�PN2 NJ2N L-*2PGNLN2PN %0GGN zG, %NL*Gz�
+0-N2 JF ,+�P+J,xKN2 �H0,�,+NF �ANPJxHN
w����� B2 PJN,NF �*,zFFN2Kz2L ,J2P 2JxK+
2*- PJN 2z+�-GJxKN2 ]�PN2 �* 2N22N2� ,02�
PN-2 NyN2MzGG, IN2N� PJN z*, +NxK20LN2N2
$*y,+-z+N2 �]z*,xK*++� ^,xKN2� $xKGzxHN2�
N+x�� yN,+NKN2o PJN $+zP+y�PN2� $JN ,J2P ]N�
,+z2P+NJG )JNGN- ,+�P+J,xKN- =*+�*2L,HGz,,N2
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@JN,� $z2P� <dN2N- ]0PN2�  z,,N-

$/�-GJxKN !NLN+z+J02� D-�2Gz2P��V�xKN�
C0xK,+z*PN2� DNy�,xK� ]z*F� zGP� ^xHN-

(JN 'z-H,� Cz*,� *2P @GNJ2L�-+N2 ,0(JN
]-zxKV�xKN2 *2P yN,+JFFN2 Fz�LNyGJxK
PN-N2 Z-,xKNJ2*2L,yJGP *2P &*zGJ+�+� ^*xK
$+zP+y�PN2 2NKFN2 PJN 2z+�-GJxKN2 E*2H�
+J02N2 (zK-� PJN N, Gz*+ ]]0P$xKD �ppq � w
^y,� w �* N-KzG+N2 LJG+o

� ?NyN2,L-*2PGzLN *2P ?NyN2,-z*F M�-
>N2,xKN2� #JN-N� 'Vz2�N2 *2P ]0PN20-�
Lz2J,FN2

� ]N,+z2P+NJG PN, =z+*-Kz*,KzG+N,� J2,yN�
,02PN-N FJ+ ,NJ2N2  z,,N-� *2P =�K-�
,+0dH-NJ,G�*MN2

� ^yyz*�� ^*,LGNJxK,� *2P ^*Myz*FNPJ*F
M�- ,+0dGJxKN ZJ2(J-H*2LN2 z*ML-*2P PN-
EJG+N-�� '*dN-� *2P $+0d*F(z2PG*2L,NJ�
LN2,xKzM+N2� J2,yN,02PN-N z*xK �*F
$xK*+� PN, D-*2P(z,,N-,

[0xK (JN H�22N2 PJN,N E*2H+J02N2 N-�
Mz,,+� yN(N-+N+ *2P PzFJ+ 2*+�yz- LNFzxK+
(N-PN2`  JN Hz22 PN- ^*M(z2P JK-N- ]N�
,xK-NJy*2L )N--J2LN-+ (N-PN2 *2P (NGxKN
%0GGN ,/JNGN2 PzyNJ [z+N2 z*, PN- EN-2N-�
H*2P*2L`
[JN,N- E-zLN LNKN2 PJN EzxKK0xK,xK*GN

<,2zy-�xH *2P PJN ZE#^$ J2 NJ2NF %ZEB�
=^ E0-,xK*2L,/-0INH+ 2zxK� ZJ2 �N2+-zGN,
�JNG J,+ N,� PN2 KJ,+0-J,xKN2=*+�*2L,(z2PNG
FJ+ CJGMN �KzGy�� z*+0Fz+J,xKN- !N-MzK-N2
�* HGz,,JX�JN-N2 *2P PJN,N Z-LNy2J,,N M�- PJN
E*2H+J02,yN(N-+*2L*-yz2N- ]�PN2 �* 2*+�
�N2�  JxK+JLN B2M0-Fz+J02N2� (JN �� ]�
,+z2P0-+yN�0LN2N ~yN-/-�L*2L,L-zPN *2P
�K�*XLHNJ+N2� H�22N2 N-,+NCJ2(NJ,N z*M PJN
]0PN2yN,xKzdN2KNJ+N2 *2P PzFJ+ PN-N2
&*zGJ+�+ LNyN2�[JN, ,0GG ,xKGJN�GJxK PN2"2�
+N-,*xK*2L,z*M(z2P JF DNG�2PN �yN-�
,xKz*yz- KzG+N2� ^*M PJN,NF  NL H�22N2
�� ]� PJN 2z+*-2zKN2 ]�PN2 zyLNL-N2�+ (N-�
PN2� PN-N2Z-KzG+ z2 0yN-,+N- $+NGGN PN, H0F�
F*2zGN2 ]0PN2,xK*+�N, ,+NK+�

s !N-MwK-N2 PN- ,NFJw*+0Fw+J,uKN2
?*M+vJGPw*,(N-+*2L

$+�P+J,xKN=*+�*2L,HGz,,N2 (JN �� ]� ]-zxK�
V�xKN2 ,J2P J2 JK-N- ^*,/-�L*2L J2 PN- %N�
LNG 2JxK+ K0F0LN2� ,02PN-2 ,N+�N2 ,JxK z*,
]N-NJxKN2 )02 ,/�-GJxKN- !NLN+z+J02� C0xK�
,+z*PN2 yJ, KJ2 �* DNy�,xK *2P ]�*FN2
0PN- z*xK HGNJ2N-N2 ^,/KzG+V�xKN2 �*,zF�
FN2� [N,KzGy F�,,N2 yNJ PN- z*+0Fz+J,JN-�
+N2 ]JGPz*,(N-+*2L PJN NJ2�NG2N2 @0F/0�
2N2+N2 zG, *2+N-,xKJNPGJxKN @Gz,,N2 N-Mz,,+
*2P z2,xKGJN�N2P �yN- PN-N2 �*,zFFN2,N+�
�*2L PJN =*+�*2LN2 zyLNGNJ+N+ (N-PN2�
Z2+,/-NxKN2P PN- )02 PN- $+zP+ <,2z�

y-�xH *2P EC <,2zy-�xH LN(�2,xK+N2
=*+�*2L,HGz,,N2� (*-PN2 PJN,N KJ2,JxK+GJxK
JK-N- ^*,/-�L*2L z2zG�,JN-+� [JN )0-H0F�
FN2PN2 @0F/02N2+N2 (N-PN2 zG, <yINH+�
HGz,,N2 M�- PJN @Gz,,JXHz+J02 KN-z2LN�0LN2
*2P H�22N2 J2 PJN �(NJ Cz*/+L-*//N2
=JxK+�!NLN+z+J02 *2P !NLN+z+J02 *2+N-LGJN�
PN-+ (N-PN2 �,JNKN #zy� ���

s�� "2+N-,*uK*2L,LNvJN+ *2P
Yw+N2L-*2PGwLN

E�- PJN E0-,xK*2L,z-yNJ+N2 (*-PN NJ2
�s HFw L-0�N, "2+N-,*xK*2L,LNyJN+ N2+Gz2L
PN, $+JxKHz2zG, J2 <,2zy-�xH z*,LN(�KG+�
=NyN2 NJ2NF L-��N-N2@z,N-2N2z-NzG +-N+N2
 0K2LNyJN+N� DN(N-yN�� ]-zxK� *2P ^y�
yz*V�xKN2� Gz2P� *2P M0-,+(J-+,xKzM+GJxKN
EG�xKN2 ,0(JN E-NJ�NJ+z2GzLN2 z*M� E�- Pz,
H0F/GN++N "2+N-,*xK*2L,LNyJN+ GJNLN2 ?*M+�
yJGPN- )02 �pvt yJ, w��t )0- �,JNKN #zy� w��
[zyNJ Kz2PNG+ N, ,JxK yJ, NJ2,xKGJN�GJxK �pqu
*F $xK(z-�� NJ��^*M2zKFN2 *2P z2�
,xKGJN�N2P *F ZxK+Mz-yN2�^*M2zKFN2� [JN
]JGPPz+N2 )02 w��t KzyN2 FJ+ �t xF /-0 'J�
�NG PJN yN,+N ^*V�,*2L� DGNJxK�NJ+JL �*-
?*M+yJGPyNVJNL*2L )02 w��t (*-PN2 FJ++NG,
?z,N-,xz22N-�]NVJNL*2L NJ2 [JLJ+zGN, DN�
G�2PNF0PNGG �[D>� *2P NJ2 [JLJ+zGN,
<yN-V�xKN2F0PNGG �[<>� FJ+ NJ2N- ^*V��

rrs\P-Jw2 @GJ2H N+ wG�� $NFJw*+0Fw+J,uKN ?*M+vJGPw*,(N-+*2L



#wv� tl !0-Kw2PN2N [JGPPw+N2�

]NVJNL*2L,IzK- ^*V�,*2L�]JGPFz�,+zy ^-+ PN- ^*M2zKFN

�pvt� �pts� �psv� �prw� �pqu uw xF 'J�NGz*V�,*2L $ �^*M2zKFN

�pqs� �pqp� �pp�� �ppr v� xF 'J�NGz*V�,*2L ZxK+Mz-yN2

w��w u� xF '�NGz*V�,*2L ZxK+Mz-yN2

w��t �t xF 'J�NGz*V�,*2L� M�- PJN @Gz,,JXHz+J02
z*M v� xF -NP*�JN-+ ZxK+Mz-yN2

w D-N� ?N)NG \0�<xx*--N2xN >z+-J�� N2+K�G+
C�*XLHNJ+N2 PN, ^*MNJ2z2PN-+-NdN2, yN,+JFF+N-
D-z*,+*MN2 IN(NJG, �(NJN- yN2zxKyz-+N- 'J�NG
v =0-FzGJ,JN-+N, [JLJ+zGN, <yN-V�xKN2F0PNG

,*2L )02 �F N-�N*L+� �*,�+�GJxK �* PN2
]JGPPz+N2 ,+NKN2 PJN ^*+0Fz+J,JN-+N ?JNLN2�
,xKzM+,Hz-+N *2P KJ,+0-J,xKN @z-+N2 �*- !N-�
M�L*2L�

E�- PJN Z2+(JxHG*2L PN- z*+0Fz+J,xKN2
^*,(N-+*2L (*-PN2 PJN ]JGPPz+N2 )02 w��t
)N-(N2PN+�"FPJN~yN-+-zLyz-HNJ+ PN,!N-�
MzK-N2, �* +N,+N2� (*-PN2 PJN z2PN-N2 ]JGP�
Pz+N2 KN-z2LN�0LN2� (0yNJ PN- $xK(N-�
/*2H+ PN- ^2zG�,N z*M PN2 ZxK+Mz-yN2yJG�
PN-2 GzL� �*,�+�GJxK (*-PN PJN ~yN-+-zLyz-�
HNJ+ PN, !N-MzK-N2, z*M NJ2 (NJ+N-N, �� HFw

L-0�N, DNyJN+ JF $+zP+�N2+-*F )02 <,2z�
y-�xH �yN-/-�M+�

s�t >N+K0PJ,uKN "F,N+�*2L

[z, �JNG PN- ]JGPz*,(N-+*2L J,+ N,� PJN <y�
INH+HGz,,N2 *2P PzFJ+ ,/�+N- z*xK PJN =*+�
�*2LN2 F�LGJxK,+ N�zH+ zy�*L-N2�N2� [z�*
(J-P M�- PJN z*+0Fz+J,xKN"F,N+�*2L J2 N-,�
+N- ?J2JN NJ2N �(NJ,+*XLN� 0yINH+yz,JN-+N
@Gz,,JXHz+J02 FJ+ [NX2JN2, [N)NG0/N- r
�NKNFzG, N\0L2J+J02� )N-(N2PN+� PJN FJ+
E*2H+J02N2 z*, >!#Nx CzGx02 r��� BF/GN�
FN2+JN-*2LN2 J2 \hh *2P '-0�N,,N2 J2
Z$%B ^-xB2M0 N-L�2�+ (J-P �,JNKN ^yy� ���

[JN @Gz,,JXHz+J02 FJ+ [NX2JN2, [N)NG�
0/N- r N-M0GL+ P*-xK PJN @0FyJ2z+J02 )02
,/NH+-zGN2 B2M0-Fz+J02N2� #N�+*-� E0-F/z�
-zFN+N-2 *2P C�KN2J2M0-Fz+J02N2� [zyNJ
(J-P JF ,/NH+-zGN2 ]N-NJxK Pz, BC$�Ez-y�
F0PNGG )N-(N2PN+� ^*ML-*2P PN, ENKGN2,
PN, 2zKN2 B2M-z-0+Hz2zG, J,+ PJN #-N22*2L
)02 !NLN+z+J02 *2P =JxK+�!NLN+z+J02 ,NK-
,xK(JN-JL� "F NJ2N #-N22*2L �* N-F�LGJ�
xKN2� (*-PN P*-xK PJN ]JGP*2L )02 LN(JxK�
+N+N2 Ez-yPJdN-N2�N2 ��(J,xKN2 NJ2N-,NJ+,
L-�2NF �* -0+NF ,0(JN z2PN-N-,NJ+, L-�2NF

�* yGz*NF @z2zG� M0GLN2PN E0-FNG N2+(J�
xHNG+o

!BvD w] �%f
v Y D-�2gw Y ]Gz*g%0+

v Y D-�2hw Y ]Gz*h%0+
���

"F PJN ~yN-+-zLyz-HNJ+ z*M z2PN-N ]JGP�
Pz+N2 �* )N-yN,,N-2� (*-PN )N-,+�-H+ NJ2N
@Gz,,JXHz+J02 FJ+ D?\>w�#N�+*-FN-HFz�
GN2 �Cz-zGJxH N+ zG� �prv� z2LN,+-Ny+� ZJ2�
�NG2N @Gz,,N2 (JN �� ]� PJN yNGz*y+N2 ]z*F�
H-02N2 ,J2P P*-xK PJN @0FyJ2z+J02N2 )N-�
,xKJNPN2N- #N�+*-FN-HFzGN L*+ zy�*L-N2�
�N2� $+-z�N2 *2P  NLN H�22N2 P*-xK LN�
-JxK+N+N #N�+*-FN-HFzGN �#0F0(,HJ N+ zG�
w��s� N-Mz,,+ (N-PN2� >J++NG, E0-F� *2P
=zxKyz-,xKzM+,yN�JNK*2LN2 (N-PN2 �*F
NJ2N2 '@  *2P ?@ � PJN N2+,/-NxKN2P J2
JK-N2 "FLNy*2L,HGz,,N2 �z,/KzG+JN-+N EG��
xKN 0PN- $+-z�N� z*MLNG�,+ (N-PN2 H�22N2�
,0(JN HGNJ2N -NxK+NxHJLN EGzxKPzxKLNy�*PN
zyLNL-N2�+�
ZJ2N z*,,xKGJN�GJxKN Z-Mz,,*2L PN- DN�

y�*PNFJ++NG, PN- $0M+(z-N[NX2JN2, [N)NG�
0/N- Hz22 2*- FJ+ CJGMN )02 C�KN2Pz+N2
N-M0GLN2� [z�* )N-(N2PN+ Fz2 Pz, 2[<>v�
Pz, PJN [JdN-N2� z*, [JLJ+zGNF <yN-V��
xKN2F0PNGG *2P [JLJ+zGNF DNG�2PNF0PNGG
J,+� >J+ PNF �JNG� NJ2N ~yN-+-zLyz-HNJ+ z*M
z2PN-N ]JGPPz+N2 *2P PzFJ+ z2PN-N �NJ+�
,xK2J++N �* N-KzG+N2� J,+ PJN, INP0xK /-0yGN�
Fz+J,xK �* yN+-zxK+N2� Pz PJN C�KN2Pz+N2
2*- M�- w��t )0-GJNLN2� (N,KzGy )0- PJN
@Gz,,JXHz+J02 FJ+ [NX2JN2, [N)NG0/N- NJ2N

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



Glättung der flächendeckenden Klassifikation mit

Hilfe des ALK

Walmdacherkennung

Luftbildaufnahme (Echtfarben) nDOM = (DOM-DGM)

Vorsegmentierung mit Walmdach

Segmentierung

Klassifizierung Gebäude

Glättung der Gebäudeklassifikation mit Hilfe von

ALK Gebäudedaten

ALK

Glättung der Gebäudeklassifikation mit MBR-

Ansatz (z. Z. nur rechteckige Grundrisse)

Vorsegmentierung mit Gebäuden

Segmentierung

Flächendeckende Klassifizierung

\vv� �l $uKNFw PN, @Gw,,JMJHw+J02,)N-MwK-N2,�

DNy�*PNN-HN22*2L LN,xKzG+N+ (J-P� [JN,N
yN�JNK+ ,JxK F0FN2+z2 2*- z*M PJN Z-HN2�
2*2L )02  zGFP�xKN-2 �,JNKN ^y,xK2J++
v�v��
[JN LN-J2LN-N ^*V�,*2L PN, 2[<> LN�

LN2�yN- PN2 ]JGPPz+N2 ,0(JN ~yN-Gz//*2�
LN2 FJ+ ]z*FH-02N2 *2P z2PN-N $+�-NJ2�
V�,,N� (JN �� ]� $xKz++N2� M�K-N2 �* "2LN�
2z*JLHNJ+N2 yNJ PN- $NLFN2+JN-*2L *2P
@Gz,,JX�JN-*2L PN- DNy�*PN� $NGy,+ (N22
NJ2 DNy�*PN H0--NH+ N-Hz22+ (*-PN� N2+�
,/-NxKN2 PJN LNM*2PN2N2� 0M+ ,NK- *2,z*yN�
-N2 DNy�*PN*F-J,,N FNJ,+ 2JxK+ PN2 +z+�
,�xKGJxKN2"F-J,,N2�[JN,FzxK+ NJ2NDN2N�

-zGJ,JN-*2L PN- HGz,,JX�JN-+N2 DNy�*PN 20+�
(N2PJL� *F PJN @Gz,,JXHz+J02,L�+N �* )N-�
yN,,N-2 *2P PJN Fz2*NGGN =zxKyNz-yNJ+*2L
�* -NP*�JN-N2� ZJ2N PN- LN(�KG+N2 >�LGJxK�
HNJ+N2 J,+ NJ2 ^yLGNJxK PN, DNy�*PN�?z�N-,
FJ+ PN2 )0-Kz2PN2N2 ^?@�DNy�*PNPz+N2
J2^-xB2M0�[z PJN^?@ 2JxK+ JFFN- zH+*NGG
J,+� F*,, zGGN-PJ2L, NJ2 (NJ+N-N, !N-MzK-N2�
PJN DNy�*PNLG�++*2L FJ++NG, NJ2N, >]%�
^2,z+�N, 2zxK [*++N- �w��rn ,JNKN ^y�
,xK2J++ v�u�� z2LN(z2P+ (N-PN2�
^2,xKGJN�N2P (N-PN2 PJN )N-yN,,N-+N2

DNy�*PN*F-J,,N J2[NX2JN2,[N)NG0/N- JF�
/0-+JN-+ *2P M�- PN2 $NLFN2+JN-*2L,/-0�N,,

rrq\P-Jw2 @GJ2H N+ wG�� $NFJw*+0Fw+J,uKN ?*M+vJGPw*,(N-+*2L



Sonne Kantenbild

\vv� tl '-J2�J/ PN- �wGFPwuKN-HN22*2L�

PN- �(NJ+N2 @Gz,,JXHz+J02 KN-z2LN�0LN2� B2
PJN,NF [*-xKLz2L (N-PN2 zGGN J2 #zy� � LN�
2z22+N2 <yINH+HGz,,N2 z2Kz2P JK-N- ,/NH+�
-zGN2 *2P +N�+*-NGGN2 ZJLN2,xKzM+N2 N-Mz,,+�
~yN- =zxKyz-,xKzM+,yN�JNK*2LN2 (N-PN2
N-,+N ]N-NJ2JL*2LN2 )02 ENKGHGz,,JXHz+J0�
2N2 P*-xKLNM�K-+� [JN Z-LNy2J,,N (N-PN2
N�/0-+JN-+ *2P P*-xKGz*MN2 20xKFzG, NJ2N
^-xB2M0�%0*+J2N� yNJ PN- PJN <yINH+HGz,,N2
DNy�*PN� $+-z�N� ^,/KzG+ *2P 'Vz,+N- FJ+
CJGMN PN- ^?@ LNLG�++N+ (N-PN2�

s�s �wGFPwuKN-HN22*2L wG,
[w*,+NJ2 �*- DNv�*PNN-HN22*2L

[z, '-J2�J/ PN-  zGFPzxKN-HN22*2L yz�
,JN-+ z*M PN- NJ2MzxKN2 DNLNyN2KNJ+� Pz,, J2
*2,N-N2 ]-NJ+N2L-zPN2 z*ML-*2P PN, $02�
2N2,+z2PN, PJN )JN- $NJ+N2 NJ2N, zGFPzxKN,
*2+N-,xKJNPGJxK yNGN*xK+N+ (N-PN2� [zyNJ
N-,xKNJ2N2 PJN yNJPN2 ,022N2�*LN(z2P+N2
$NJ+N2 FNJ,+ PN*+GJxK KNGGN- zG, PJN yNJPN2
,022N2zyLN(z2P+N2 �,JNKN ^yy� w y�(�
^yy� v�� [JN,N- CNGGJLHNJ+,*2+N-,xKJNP G�,,+
,JxK J2 NJ2NF @z2+N2yJGP zG, NJ2 xKz-zH+N�
-J,+J,xKN- ��M�-FJLN- ?J2JN2�*L N-HN22N2
�,JNKN ^yy� w�� ]z,JN-N2P z*M PJN,NF ^2,z+�
(N-PN2 J2 PN2 M0GLN2PN2 $xK-J++N2 PJN
^*�N2L-N2�N2 PN, zGFPzxK, LN2N-JN-+� BF
EzGGN NJ2N, /z-zGGNGN2 0PN- ,N2H-NxK+N2
?JxK+NJ2MzGG, z*M PJN EJ-,+GJ2JN J,+ PJN,N- ^2�
,z+� F�LGJxKN-(NJ,N 2JxK+ z2(N2Pyz-� Pz
,JxK Pz22 z2PN-N xKz-zH+N-J,+J,xKN ?J2JN2�
��LN N-LNyN2 H�22+N2� [JN, H022+N INP0xK
(NLN2 MNKGN2PN- ]NJ,/JNGN JF #N,+LNyJN+
2JxK+ �yN-/-�M+ (N-PN2�

�� $xK-J++o '0G�L02N N-�N*LN2o
�*2�xK,+ (N-PN2 J2 PN- ]JGPz2zG�,N�]JyGJ0�
+KNH >!#Nx CzGx02 r�� FJ+ )N-,xKJNPN2N2
</N-z+0-N2 �>!#Nx w��r� '0G�L02N LN2N�
-JN-+o �*N-,+ (J-P FJ+ PNF ,0 LN2z22+N2 %0�
yJ2,02�</N-z+0- NJ2 @z2+N2yJGP N-�N*L+

�,JNKN ^yy� u�� ^2,xKGJN�N2P (J-P Pz, @z2�
+N2yJGP FJ+ NJ2NF $xK(NGG(N-+�</N-z+0-
yJ2z-J,JN-+� [z, %N,*G+z+ N2+K�G+ )JNGN $+��
-*2LN2 *2P 0M+FzG, ,J2P PJN LN,*xK+N2 ?J�
2JN2 FNK-N-N 'J�NG y-NJ+� �*- ]N-NJ2JL*2L
(J-P Pz, yJ2z-J,JN-+N @z2+N2yJGP �*2�xK,+
,HNGN++JN-+� ,0 Pz,, 2*- ?J2JN2 FJ+ NJ2N- ]-NJ�
+N )02 NJ2NF 'J�NG �y-JL yGNJyN2� ^2,xKGJN�
�N2P(N-PN2 P*-xK PJN ��'-*2J2L77�E*2H+J02
H*-�N �yN-,+NKN2PN �,+N� (NGxKN NJ2N )0-LN�
LNyN2N >J2PN,+G�2LN *2+N-,xK-NJ+N2� z*,
PNF ��$HNGN++77 N2+MN-2+ �,JNKN ^yy� t�� >J+
CJGMN PN, %zFN-�^GL0-J+KF*, N-�N*L+ Fz2
Pz-z*, LNLG�++N+N '0G�L02N� "F %NxKN2�NJ+
*2P $/NJxKN-/Gz+� M�- PJN z2,xKGJN�N2PN
^2zG�,N �* ,/z-N2� (N-PN2 2*- PJNIN2JLN2
'0G�L02N (NJ+N-)N-(N2PN+� PN-N2 IN(NJGJLN-
%zPJ*, PN, *F,xKGJN�N2PN2@-NJ,N, NJ2N PN�
X2JN-+N >J2PN,+L-��N z*M(NJ,+� ZJ2N EJG+N�
-*2L �yN- PJN EG�xKN �@GNJ2,+/0G�L02N�
y�(� PN2"FMz2L (*-PN2 NyN2MzGG, LN+N,+N+�
zyN- z*ML-*2P PN- ,xKGNxK+N2 Z-LNy2J,,N
2JxK+ (NJ+N- )N-M0GL+� [z, Z-LNy2J, (J-P
GN+�+GJxK zG, ^-xLN2�[z+NJ LN,/NJxKN-+�

w� $xK-J++o $*xKN2 2zxK xKz-zH+N-J,+J,xKN2
?J2JN2��LN2 M�-  zGFP�xKN-o

ZJ2 JF %zKFN2 PN, '-0INH+N, N2+(JxHNG+N,
\hh�'-0L-zFF PJN2+ �*F ?zPN2 *2P
 NJ+N-)N-z-yNJ+N2 PN- JF N-,+N2 $xK-J++ N-�
�N*L+N2 '0G�L02N� �*- !N--J2LN-*2L )02
$+�-NJ2V�,,N2 (N-PN2 )0- PN- $*xKN H*-�N�
z*MNJ2z2PN-M0GLN2PN?J2JN2,+�xHNFJ+ �K2GJ�
xKN- ^*,-JxK+*2L �* NJ2N- ?J2JN �*,zFFN2�
LNMz,,+� =*2 (N-PN2 PJN $+�+�/*2H+N NJ2N,
INPN2 '0G�L02, ��HGJ,xK P*-xKGz*MN2 *2P IN
P-NJ z*M NJ2z2PN- M0GLN2PN ?J2JN2,+�xHN z*M
Z-M�GG*2L PN-@-J+N-JN2 M�- PJN xKz-zH+N-J,+J�
,xKN zGF�E0-F LN/-�M+ �,JNKN ^yy� r�o [JN
yNJPN2 ,JxK N-LNyN2PN2 J2HNG �(J,xKN2PN2
P-NJ ?J2JN2,+�xHN2 F�,,N2 *2+N- ]N-�xH�
,JxK+JL*2L NJ2N- #0GN-z2� N2+LNLN2LN,N+�+
�*NJ2z2PN- ,NJ2 *2P Pz-�yN- KJ2z*, LN2N-NGG
J22N-KzGy )0-LNLNyN2N-  N-+N GJNLN2� ZyN2�
,0 N-M0GL+ NJ2N 'Gz*,JyJGJ+�+,�yN-/-�M*2L PN-
?J2JN2,+�xHN z*ML-*2P JK-N- ?�2LN2 *2P JK�
-N- !N-K�G+2J,,N �*NJ2z2PN-� [zFJ+ ,0GG z*,�
LN,xKG0,,N2 (N-PN2� Pz,, �yN- NJ2N 20-FzGN
!N-HJ//*2L KJ2z*, zy(NJxKN2PN  zGF�
GJ2JN2 0PN- z2PN-N �*M�GGJLN ��M�-FJLN @02�
,+NGGz+J02N2 LNM*2PN2 (N-PN2�
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\vv� sl <-JLJ2wG FJ+ �wGFP�uKN-2� \vv� rl @w2+N2vJGP�

\vv� ql $HNGN++ 2wuK ��'-*2J2L77� \vv� pl DNM*2PN2N DNv�*PN�

\vv� ol '0G�L02N 2wuK uKw-wH+N-J,+J,uKN- E0-F P*-uK,*uKN2�

v� $xK-J++o ]N-NxK2N2 NJ2N, %NxK+NxH, M�- PJN
DNy�*PNH02+*-o

 N22 NJ2 xKz-zH+N-J,+J,xKN- ?J2JN2�*L LN�
M*2PN2 (*-PN� (J-P z2LN20FFN2� Pz,, N,
,JxK *F NJ2  zGFPzxK Kz2PNG+� ^*, PNF
)0-KN-LNKN2PN2 $xK-J++ ,J2P �*2�xK,+ 2*-
)JN- @00-PJ2z+N2 PN-  zGF �,JNKN ^yy� q�
-0+N @-NJ,N�� INP0xK 2JxK+ PJN PN- DNy�*�
PNNxHN2� yNHz22+�[JN yNJPN2 �*�N-N2$+�+��
/*2H+N H�22N2 KJN-yNJ zG, DNy�*PNNxHN2
z2LN20FFN2 (N-PN2� =*2 LJG+ N, z*, PN2

)JN- LNLNyN2N2 @00-PJ2z+N2 PJN )N-yGNJyN2�
PN2 �(NJ DNy�*PNNxHN2 �* yN-NxK2N2� ^G,
<-JN2+JN-*2L LJG+ �*2�xK,+ PJN >J++NGGJ2JN�
(NGxKN P*-xK PJN yNJPN2 FJ++GN-N2 @00-PJ�
2z+N2 PN-  zGF LNHN22�NJxK2N+ J,+� [N- LN�
,*xK+N DNy�*PN*F-J,, F*,, /z-zGGNG �* PJN�
,N- >J++NGGJ2JN z*,LN-JxK+N+ ,NJ2� =*2 (J-P
M�- INPN2 PN- yNJPN2 �*�N-N2 $+�+�/*2H+N
JF -NxK+N2  J2HNG PN- ^y,+z2P �*- >J++NG�
GJ2JN N--NxK2N+� [JN $*FFN PN- yNJPN2 N-�
-NxK2N+N2 N-+N J,+ LGNJxK�NJ+JL PN- ^y,+z2P
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\vv� nl DNv�*PN*F-J,, �%NuK+NuH� vN-NuK2N2�

A B CMBRHaus

\vv� ml DN2N-wGJ,JN-*2L 2wuK Y"##X% �t��o�� DN2N-wGJ,JN-*2L,,+*MN2 \� [ *2P Z�

�(J,xKN2 IN(NJG, NJ2NF yNHz22+N2 *2P NJ�
2NF �* N--NxK2N2PN2 DNy�*PNNxH/*2H+
�,JNKN ^yy� q� 'MNJGN�� [z PJN ^y,+�2PN
-NxK+(J2HGJL �*- >J++NGGJ2JN ,J2P� Gz,,N2 ,JxK
z*M PJN,N  NJ,N PJN GN+�+N2 yNJPN2 DNy�*�
PNNxHN2 yN-NxK2N2 �,JNKN ^yy� q� zG, � Fz-�
HJN-+�� [JN N-�N*L+N2  zGFPzxK*F-J,,N
(N-PN2 zG, !NH+0-�?z�N- zyLN,/NJxKN-+� J2
[NX2JN2, [N)NG0/N- JF/0-+JN-+ *2P M�- PJN
DNy�*PNHGz,,JX�JN-*2L KN-z2LN�0LN2�

s�r DNv�*PNLG�++*2L �vN-
>[%�\2,w+�

]NPJ2L+ P*-xK PJN $NLFN2+JN-*2L J2 [NX�
2JN2,[N)NG0/N- r N2+,/-NxKN2 PJNDNy�*PN�
/0G�L02N 2zxK PN- @Gz,,JX�JN-*2L 0M+FzG,
2JxK+ PN- +z+,�xKGJxKN2 DNy�*PNM0-F� ZJ2
F�LGJxKN- ^2,z+� �*- DN2N-zGJ,JN-*2L
,+zFF+ )02[*++N- �w��r�� Z, Kz2PNG+ ,JxK
*F NJ2 FNK-,+*XLN, !N-MzK-N2 �,JNKN
^yy� p�� yNJ PNF �*2�xK,+ Pz, HGNJ2,+N *F�
,xKGJN�N2PN %NxK+NxH �>]% f >J2JF*F
]0*2PJ2L %Nx+z2LGN� M�- NJ2 DNy�*PN/0G��
L02 *2P PzFJ+ PJN LN2N-NGGN DNy�*PNz*,�
-JxK+*2L yN,+JFF+ (J-P� ]NJ DNy�*PNH0F�
/GN�N2 J2 PJxK+ yN,JNPNG+N2 ]zGG*2L,-�*FN2
��� ]� $+zP+HN-2N� FJ+ �� #� 2JxK+ -NxK+(J2H�
GJLN2 $+-*H+*-N2 J,+ PJN,N- ^2,z+� INP0xK
2JxK+ z2(N2Pyz-� Pz P0-+ NJ2N �(J2LN2P
20+(N2PJLN 'z-zGGNGJ+�+ PN- DNy�*PN,NJ+N2
�*F >]% 2JxK+ LNLNyN2 J,+�

[z, !N-MzK-N2 N-FJ++NG+ �*N-,+ NJ2N -NxK+�
NxHJLN DNy�*PNL-*2PM0-F �,JNKN ^yy� p�
$HJ��N ^� *2P )N-MNJ2N-+ PJN,N yNJ ~yN-�
,xK-NJ+*2L �*G�,,JLN- $+z2Pz-Pzy(NJxK*2�
LN2 �*2�xK,+ �*-?�� #� 0PN-��E0-F �$HJ��N
]� *2P Pz22 �*- "�E0-F �$HJ��N \�� E�-
NJ2N LN2z*N-N ]N,xK-NJy*2L ,NJ z*M PJN
[J/G0Fz-yNJ+ )02 [*++N- �w��r� )N-�
(JN,N2�
BF %zKFN2 PN, '-0INH+N, (*-PN Pz, LN�

2z22+N DN2N-zGJ,JN-*2L,/-J2�J/ zG, \hh�
'-0L-zFF 2zxKLNyJGPN+ *2P z*M Pz, @Gz,�
,JXHz+J02,N-LNy2J, z*, [NX2JN2, [N)NG0/N-
z2LN(z2P+� [z, !N-MzK-N2 ,+NGG+ NJ2JLN ^2�
M0-PN-*2LN2 z2 PJN ZJ2LzyNPz+N2o *� z� P�-�
MN2 PJN DNy�*PN/0G�L02N HNJ2N ?�xKN- N2+�
KzG+N2 *2P PJN N*HGJPJ,xKN2 ^y,+�2PN �(J�
,xKN2 PN2 NJ2�NG2N2 $+�+�/*2H+N2 PN- '0G��
L02N F�,,N2 z22�KN-2P LGNJxK )N-+NJG+ ,NJ2
�[*++N- w��r�� ?N+�+N-N, J,+ J2 PN- '-z�J,
HNJ2N,(NL, ,JxKN-LN,+NGG+� (NJG *2+N- z2PN�
-NF �*- [z+N2-NP*H+J02 NJ2N DG�++*2L PN-
'0G�L02N P*-xKLNM�K-+ (J-P�
"F PJN,N, '-0yGNF �* *FLNKN2� (*-PN2

^G+N-2z+J)N2 �*- $+z2Pz-Pzy(NJxK*2L LN�
+N,+N+� $0 )N-,/-JxK+ NJ2N ]N-NxK2*2L PN-
[JdN-N2�V�xKN2 �,JNKN ^yy� ��� ,xK-zdJN-+N
EG�xKN� �(J,xKN2 +z+,�xKGJxKNF $+�+�/*2H+�
)N-Gz*M J22N-KzGy NJ2N, DNy�*PNzy,xK2J++,
�,JNKN ^yy� ��� ,xK(z-�N- ?J2JN2)N-Gz*M�
*2P LN2N-zGJ,JN-+N- DNy�*PNGJ2JN �,JNKN
^yy� ��� Mz-yJLN ?J2JN2� NJ2N K�KN-N %0�
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\vv� ��l YJMMN-N2�MG�uKN2 wG, X-,w+� M�- $+w2Pw-Pwv(NJuK*2L�

y*,+KNJ+ LNLN2�yN- *2LGNJxK )N-+NJGN2 $+�+��
/*2H+zy,+�2PN2�
[z Pz, '-0yGNF PN- ?�xKN- J2 DNy�*PN�

/0G�L02N2 ��� ]� B22N2K�MN� JF #N,+LNyJN+
2*- NJ2N2 ,NK- LN-J2LN2 ]-*xK+NJG PN- DN�
y�*PN yN+-Jd+� (*-PN PJN, yJ,KN- JF !N-MzK�
-N2 2JxK+ yN-�xH,JxK+JL+�[JN ?�xKN- H�22N2
zyN- zG, ,N/z-z+N '0G�L02N NyN2MzGG, 2zxK
PJN,NF !N-MzK-N2 yNz-yNJ+N+ *2P JF �(NJ+N2
$xK-J++ FJ+ PN2 Pz�*LNK�-JLN2 DNy�*PN2
)N-,xK2J++N2 (N-PN2� [JN [*-xKM�K-*2L
*2P ~yN-/-�M*2L PJN,N, ^2,z+�N, ,+NK+
20xK z*,� ]NJF LNLN2(�-+JLN2 $+z2P GJNMN-+
PN- N-,+N DN2N-zGJ,JN-*2L,,xK-J++ *2+N- !N-�
(N2P*2L )02 [JdN-N2�V�xKN2 zG, &*zGJ�
+�+,FN-HFzG yN-NJ+, y-z*xKyz-N Z-LNy2J,,N�
zGGN-PJ2L, ,J2P PJN yNJPN2 Pz-z*M M0GLN2PN2
DN2N-zGJ,JN-*2L,,xK-J++N 20xK 2JxK+ )0GG�
,+�2PJL JF/GNFN2+JN-+� $0FJ+ Gz,,N2 ,JxK
,xK02 )JNGN M-NJ,+NKN2PN DNy�*PN� *� z� ZJ2�
MzFJGJN2K�*,N- *2P @z,N-2N2LNy�*PN� zyN-
�� #� z*xK B2P*,+-JNLNy�*PN FJ+ EGzxKP��
xKN-2 LN2N-zGJ,JN-N2� E�- PJN �y-JLN2 DN�
y�*PN (J-P PJN H0F/GN�N '0G�L02M0-F yNJ�
yNKzG+N2 *2P F*,, LLM� Fz2*NGG 2zxKyNz-�
yNJ+N+ (N-PN2�

r X-,+N X-LNv2J,,N

B2,yN,02PN-N yNJ PN- DNy�*PNHGz,,JXHz+J02
Hz22 PJN DN2z*JLHNJ+ LNLN2�yN- NJ2N- NJ2Mz�
xKN2 0yINH+yz,JN-+N2 @Gz,,JXHz+J02 �J2 [N�
X2JN2, [N)NG0/N-� P*-xK PJN !N-H2�/M*2L
FNK-N-N- *2+N-,xKJNPGJxKN- !N-MzK-N2 �,JNKN
^yy� �� )N-yN,,N-+ (N-PN2� [JN  zGFPzxK�
N-HN22*2L z*, ^y,xK2J++ v�v J,+ PzyNJ z*xK
z*M $xK(z-�� NJ��]JGPN- �yN-+-zLyz-�
ZyN2,0 M*2H+J02JN-N2 PJN )NH+0-yz,JN-+N2
!N-MzK-N2 FJ+ ^?@�[z+N2 *2P PN- ^2,z+�

)02[*++N- �w��r� *2zyK�2LJL )02 PN2 �*�
L-*2PN GJNLN2PN2 ?*M+yJGPz*M2zKFN2�
[JN, LJG+ INP0xK 2JxK+ M�- PJN 0yINH+yz,JN-�

+N @Gz,,JX�JN-*2L J2 [NX2JN2, [N)NG0/N-�
PN22 NJ2N ~yN-+-zLyz-HNJ+ N-M0-PN-+ Mz-yz2�
LN/z,,+N �HzGJy-JN-+N� ZxK+Mz-yz*M2zKFN2�
ZyN2MzGG, yNNJ2V*,,+ NJ2N *2+N-,xKJNPGJxKN
^*V�,*2LPN- ]JGPPz+N2PJN #N�+*-FN-HFz�
GN *2P J2 LN-J2LN-NF >z�N z*xK PJN $/NH+�
-zGJ2M0-Fz+J02N2 *2P E0-FFN-HFzGN�
[JN #-N22*2L )02 !NLN+z+J02 *2P )NLN�

+z+J02,G0,N2 EG�xKN2 z2Kz2P PN- J2 ^y�
,xK2J++ v�w LN2z22+N2 E0-FNG ��� *2+N-GJNL+
NJ2JLN2 ,�,+NFz+J,xKN2 ENKGN-2� $0 ,J2P
]G*+y*xKN2FJ+ PN- 0�z� E0-FNG 2JxK+ zG, !N�
LN+z+J02 L-NJMyz-� BFDNLN2�*L H�22N2 L-��
2N DNy�*PNP�xKN- M�G,xKGJxKN-(NJ,N zG, !N�
LN+z+J02 z2LN20FFN2 (N-PN2� [JN @Gz,,J�
XHz+J02,LN2z*JLHNJ+ K�2L+ ,0FJ+ ,+z-H )0F
!0-Kz2PN2,NJ2 PN-z-+JLN- @Gz,,N2 JF "2�
+N-,*xK*2L,LNyJN+ zy�
DNy�*PN H�22N2 0K2N 2[<> (NLN2

,/NH+-zGN- *2P +N�+*-yz,JN-+N- !z-JzyJGJ+�+N2
20xK 2JxK+ KJ2-NJxKN2P LN2z* )02 y0PN22z�
KN2 !N-,JNLNG*2L,V�xKN2 LN+-N22+ (N-PN2�
 NJ+N-KJ2 LN,+zG+N+ ,JxK Pz, EJ2PN2 LNNJL2N�
+N- >N-HFzG,H0FyJ2z+J02N2 yNJ NJ2JLN2
@Gz,,N2 ��� ]� @JN,� *2P  z,,N-V�xKN2� �*�
�N-,+ ,xK(JN-JL� ,0 Pz,, yJ,KN- HNJ2N zH�N/�
+zyGN ?�,*2L M�- N2+,/-NxKN2PN @Gz,,N2PN�
X2J+J02N2 LNM*2PN2 (*-PN� �*PNF N-M0-�
PN-2 z2PN-N ]Nz-yNJ+*2L,LNyJN+N 0PN- ]JGP�
z*M2zKFN2 �* z2PN-N AzK-N,�NJ+N2 0M+ 2N*
NJ2LN,+NGG+N  N-+NyN-NJxKN M�- PJN @Gz,,N2�
FN-HFzGN� CJN- (J-P FJ+ PN- z*+0Fz+J,xKN2
>N-HFzG,yN,+JFF*2L z*, #-zJ2J2L,LNyJN�
+N2 NJ2 (NJ+N-N- ^*MLzyN2yN-NJxK PN- �*�
H�2M+JLN2 E0-,xK*2L N-HN22yz-�
DNLN2(�-+JL J,+ HNJ2N ?�,*2L M�- PJN DN�

2N-zGJ,JN-*2L �*,zFFN2K�2LN2PN- DNy�*�
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PNH0F/GN�N J2 $+zP+HN-2N2 )0-Kz2PN2� Pz
P0-+ PJN ]N-NxK2*2L PN, >]% �,JNKN ^y�
,xK2J++ v�u� HNJ2N )N-(N-+yz-N2 Z-LNy2J,,N
GJNMN-+� !N-,*xKN� PJN NJ2�NG2N2 DNy�*PN yN�
-NJ+, J2 [NX2JN2, [N)NG0/N- �* +-N22N2� GJN�
MN-+N2 yJ,Gz2L HNJ2N y-z*xKyz-N2 Z-LNy2J,�
,N� [JN DNy�*PNH0F/GN�N )N-Gz*MN2 0M+ N2+�
Gz2L LNy0LN2N- 0PN- J2 ,/J+�N2 J2HNG2 z*M�
NJ2z2PN- +-NdN2PN- $+-z�N2� PJN ,JxK z*, PN-
]NL-N2�*2L P*-xK M-�KN-N $+zP+Fz*N-2 �*-
$+zP+)N-+NJPJL*2L N-LzyN2� ZJ2N %NxK+�
(J2HGJLHNJ+ J,+ PzP*-xK FNJ,+ 2JxK+ LNLNyN2�
ZJ2N #-N22*2L z2Kz2P ,/NH+-zGN- "2+N-�
,xKJNPN PN- NJ2�NG2N2 DNy�*PNP�xKN- J,+
P*-xK $xKz++N2(�-MN *2P +NJG(NJ,N H0F/GN�
�N [zxKM0-FN2 ,NK- ,xK(JN-JL�

q \*,vGJuH

>J+ PNF F0FN2+z2N2 $+z2P PN, '-0INH+N,
H�22N2 PJN $+-*H+*-N2 JF �*�N-N2 $+zP+LN�
yJN+ JF DNLN2,z+� �*- B22N2,+zP+ L*+ N-Mz,,+
(N-PN2� ^GGN-PJ2L, yNPz-M N, z*xK KJN- 20xK
NJ2JLN-Fz2*NGGN2=zxKz-yNJ+N2� =zxK NJ2N-
N-,+N2 )J,*NGGN2 ]N*-+NJG*2L J,+ KJN- '0+N2�
�JzG M�- NJ2N %NP*�JN-*2L PN- ^-yNJ+,�NJ+ JF
!N-LGNJxK �* NJ2N- )0GG,+�2PJLN2 [JLJ+zGJ,JN�
-*2L LNLNyN2� ZJ2N .*z2+J+z+J)N ~yN-/-��
M*2L PJN,N- ZJ2,xK�+�*2L ,+NK+ 20xK z*,�
�*F LNLN2(�-+JLN2 '-0INH+,+z2P ,J2P 20xK
2JxK+ zGGN >�LGJxKHNJ+N2 PN- z*+0Fz+J,xKN2
^*,(N-+*2L z*,LN,xK�/M+o ~yN- PJN  zGF�
PzxKN-HN22*2L KJ2z*, J,+ PJN [N+NH+J02 z2�
PN-N- [zxKM0-FN2 20xK 2JxK+ JF/GNFN2�
+JN-+� ^*�N-PNF J,+ 20xK NJ2N (NJ+N-N >0�
PJXHz+J02 PN, [*++N-�^2,z+�N, z2LNPzxK+�
yNJ PN- PJN *2+N-,xKJNPGJxKN !N-+NJG*2L )02
$+�+�/*2H+N2 zG, &*zGJ+�+,H-J+N-J*F NJ2�
VJN�+�

>J+ PN2 N-Mz,,+N2 <yINH+HGz,,N2 �,JNKN
#zy� �� H�22N2 PJN LN(�2,xK+N2 =*+�*2LN2
zyLNGNJ+N+ (N-PN2� J2PNF PJN EG�xKN2 ��� ]�
NJ2 EG*-,+�xH� �yN- PJN �*,zFFN2,N+�*2L
PN- <yINH+HGz,,N2 *2P PN-N2 EG�xKN2z2+NJG
NJ2N- =*+�*2L �*LN0-P2N+ (N-PN2� E�- PJN
Z-,+NGG*2L NJ2N, ]z*G�xHN2� *2P ]z*Gz2P�
/0+N2+JzGHz+z,+N-, H�22N2 J2 !N-yJ2P*2L
FJ+ PN- D-*2PV�xKN2�zKG z*, PNF PJLJ+zGN2
]Nyz**2L,/Gz2 F�LGJxKN D-*2P,+�xHN
JPN2+JX�JN-+ (N-PN2� PJN 20xK *2yNyz*+ y�(�
2*- LN-J2LM�LJL yNyz*+ ,J2P� CJN- J,+ zGGN-�

PJ2L, �* yNzxK+N2� Pz,, FJ+ >N+K0PN2 PN-
EN-2N-H*2P*2L )N-,JNLNG+N EG�xKN2 *2+N-�
KzGy NJ2N- ]z*FH-02N M�G,xKGJxKN-(NJ,N zG,
!NLN+z+J02 JPN2+JX�JN-+ (N-PN2� ,0 Pz,, z*M�
L-*2P PN- )N-FNJ2+GJxK LN-J2LN-N2 !N-,JNLN�
G*2L,V�xKN FNK- D-*2P,+�xHN zG, /0+N2+JNGG
LN-J2L �yN-/-�L+ z*,LN(JN,N2 (�-PN2� zG,
+z+,�xKGJxK M�- Pz, @z+z,+N- LN2*+�+ (N-PN2
H�22+N2�
 JN yN-NJ+, J2 ^y,xK2J++ w z2LN,/-0xKN2�

,J2P 2NyN2 PN- =zxK)N-PJxK+*2L )02 B22N2�
yN-NJxKN2�(JN ,JN P*-xK NJ2]z*G�xHN2Hz+z,�
+N- *2+N-,+�+�+(�-PN2� *� z� z*xK KJ,+0-J,xKN
EzH+0-N2 M�- NJ2 .*zGJ+z+J)N, EG�xKN2Fz2z�
LNFN2+ �* yN+-zxK+N2o 'z-zGGNG �*F ^*Myz*
PN, z*+0Fz+J,xKN2 !N-MzK-N2, (*-PN2 PJN
KJ,+0-J,xKN2 ?*M+yJGPN- *2P @z-+N2 M�- NJ2
yNL-N2�+N, ^-NzG J22N-KzGy PN, "2+N-,*�
xK*2L,LNyJN+ Fz2*NGG z*,LN(N-+N+ *2P M�-
PJN ]0PN2M*2H+J02,yN(N-+*2L KN-z2LN�0�
LN2� Z-,+N ^yGNJ+*2LN2 �yN- PJN ]0PN2yN�
,xKzdN2KNJ+ FJ++NG, PN, KJ,+0-J,xKN2 =*+�
�*2L,(z2PNG, H022+N2 J2 DNG�2PNz-yNJ+N2
yN,+�+JL+ (N-PN2� ZJ2N =zxKyJGP*2L PJN,N-
Fz2*NGGN2 ^*,(N-+*2L PN, KJ,+0-J,xKN2
=*+�*2L,(z2PNG, FJ+ PNF z*+0Fz+J,xKN2
!N-MzK-N2 ,+NK+ 20xK yN)0-�

Yw2H,wL*2L

[JN ^*+0-N2 yNPz2HN2 ,JxK JF =zFN2 PN-
EJ-Fz ZE#^$ EN-2N-H*2P*2L #NxK20G0�
LJN+-z2,MN- DFyC *2P PN- EC <,2zy-�xH
yNJ PN- $+zP+ <,2zy-�xH M�- PJN ]N-NJ+,+NG�
G*2L PN-?*M+yJGPN- *2P�*,z+�Pz+N2*2P M�-
PJN L*+N �*,zFFN2z-yNJ+ ,0(JN yNJF ]*2�
PN,FJ2J,+N-J*F M�- ]JGP*2L *2P E0-,xK*2L
M�- PJN X2z2�JNGGN E�-PN-*2L�

?J+N-w+*-

]*2PN,y0PN2,xK*+� DN,N+�� �ppqo DN,N+� �*F
$xK*+� )0- ,xK�PGJxKN2 ]0PN2)N-�2PN-*2LN2
*2P �*- $z2JN-*2L )02 ^G+Gz,+N2 �]]0P$xKD��
� �*GN+�+ LN�2PN-+ P*-xK ^-+� vD )� p� �w� w��u�
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�B$$= ��st�tvwt� *2+N- PN- =-� sw� 02GJ2N
)N-�dN2+GJxK+ �(((�PLH�yzP(�PN��

?NJv2J� "2J)N-,J+�+ Cw220)N-

CN-- [J/G��B2L� ^GN�z2PN- ]-�z2H /-0�
F0)JN-+N zF w�� �s� w��q z2 PN- EzH*G+�+
M�- ]z*J2LN2JN*-(N,N2 *2P DN0P�,JN PN-
?NJy2J� "2J)N-,J+�+ Cz220)N- FJ+ PN- ^-�
yNJ+ ��]N,+JFF*2L [JLJ+zGN- DNG�2PNF0PNGGN
J2 z++LNyJN+N2 z*, ?z,N-,xz22N-Pz+N277 �*F
[-��B2L�
%NMN-N2+o '-0M� [-��B2L� KzyJG� \K-J,+Jz2

CNJ/HN� Cz220)N-�@0-NMN-N2+N2o '-0M�[-��
B2L� =0-yN-+ 'MNJMN-�  JN2� [-��B2L�
\Gz*, ]-N22N-� Cz220)N-

@*-�Mz,,*2Lo
C0xKLN2z*N [JLJ+zGN DNG�2PNF0PNGGN
�[D>� PN-  z++N2 ,+NGGN2 NJ2N N,,N2+JNGGN
[z+N2.*NGGN M�- NJ2N E�GGN )02 ^*MLzyN2
*2P ^2(N2P*2LN2 JF %zKFN2 PN, @�,+N2�
,xK*+�N, ,0(JN PN- >NN-N,M0-,xK*2L Pz-�
#-zPJ+J02NGG LN,+zG+N+N ,JxK INP0xK PJN Z-KN�
y*2L PN- >N,,Pz+N2 J2,yN,02PN-N M�- PJN
Z-,+NGG*2L L-0�V�xKJLN- >0PNGGN z*ML-*2P
PN- /N-J0PJ,xKN2 ~yN-V*+*2L ,xK(JN-JL�
[N,KzGy F*,,+N2 yNJ PN- Z-�N*L*2L NJ2N,
[D> JF ^GGLNFNJ2N2 ZJ2,xK-�2H*2LN2
KJ2,JxK+GJxK DN2z*JLHNJ+ *2P ^H+*zGJ+�+ J2
@z*M LN20FFN2 (N-PN2� >J+ CJGMN PN, G*M+�
LN,+�+�+N2?z,N-,xz22J2L, J,+ Fz2 J2 PN- ?z�
LN� PJN  z++0yN-V�xKN L-0�-�*FJL� K0xKLN�
2z* *2P J22N-KzGy NJ2N, H*-�N2 �NJ+MN2,+N-,
�* N-Mz,,N2� BF E0GLN2PN2 Hz22 z*M PN-
D-*2PGzLN PJN,N- >N,,*2LN2 NJ2 /-��J,N,
[D> LN2N-JN-+ (N-PN2� ,0MN-2 PJN ,/N�JX�
,xKN2 ]N,xK-�2H*2LN2 PN, >N,,)N-MzK-N2,
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J22N-KzGy PN, "2+N-,*xK*2L,LNyJN+N, yN�
-�xH,JxK+JL+ (N-PN2�
B2 PJN,N- ^-yNJ+ (J-P NJ2 2N*N- ^-yNJ+,zy�

Gz*M �*- Z-,+NGG*2L NJ2N, [D> J2 PN2  z+�
+N2 z*, G*M+LN,+�+�+N2 ?z,N-,xz22N-Pz+N2
N2+(0-MN2� E�- �(NJ N2+,xKNJPN2PN $xK-J++N�
2zFN2+GJxK PJN @Gz,,JXHz+J02 )02  z,,N-�
/*2H+N2 *2P PJN $+-*H+*-GJ2JN2N�+-zH+J02�
(J-P Pz-�yN- KJ2z*, IN(NJG, NJ2^GL0-J+KF*,
N2+(JxHNG+ *2P LN+N,+N+�
[JN @Gz,,JXHz+J02 )02 z,,N-/*2H+N2 J,+

NJ2 �N2+-zGN- $xK-J++ J2 PN- ]N-NxK2*2L PN,
[D>�$JN J,+ 20+(N2PJL� Pz PJN ?z,N-/*2H+�
(0GHN JF %NLNGMzGG ,0(0KG  z,,N-� zG, z*xK
 z++/*2H+N *FMz,,+� ^GGN @Gz,,JXHz+J02,�
/z-zFN+N- (N-PN2 z*, #-zJ2J2L,LNyJN+N2
z*+0Fz+J,xK zyLNGNJ+N+� [JN N2+(JxHNG+N
�yN-(zxK+N>N+K0PN yz,JN-+ z*M PN- E*����
?0LJH *2P (J-P M�- INPN2 EG*L,+-NJMN2 ,N/z�
-z+ P*-xKLNM�K-+� E�- INPN2 '*2H+ (J-P NJ2
DN,zF+�*LNK�-JLHNJ+,L-zP �*- @Gz,,N
�� z,,N-77 yN-NxK2N+ *2P z2,xKGJN�N2P (J-P
PN- '*2H+ z2Kz2P NJ2N, $xK(NGG(N-+N, N2+�
(NPN- zG,  z,,N-� 0PN-  z++/*2H+ HGz,,JX�
�JN-+� [JN )N-(N2PN+N2 >N-HFzGN ,J2P C��
KN� B2+N2,J+�+ *2P w[�'*2H+PJxK+N� ^2Kz2P
NJ2N, J2PJ)JP*NGGN2 DN(JxK+N, (J-P PJN
#-N22yz-HNJ+ yNJPN- @Gz,,N2 yN��LGJxK PN,
,/N�JX,xKN2 >N-HFzG, z*,LNP-�xH+� [JN
^yK�2LJLHNJ+ PN-^*,/-�L*2LPN- B2+N2,J+�+
*2P PN- w[�'*2H+PJxK+N )0F B2�JPN2�(J2�
HNG PN, ?z,N-,+-zKG, (J-P z*, PN2 #-zJ2J2L,�
Pz+N2 LN,xK�+�+ *2P J2 PN- DN(JxK+*2L yN�
-�xH,JxK+JL+�=zxKM0GLN2P(N-PN2PJN HGz,,J�
X�JN-+N2 '*2H+N z2Kz2P FNK-N-N- $xK-J++N
z*ML-*2PPNX2JN-+N-%NLNG2 H02+-0GGJN-+ *2P
NJ2N #JNM/z,,XG+N-*2L P*-xKLNM�K-+�
[JN $+-*H+*-GJ2JN2N�+-zH+J02 J,+ NJ2 (NJ�

+N-N- N2+,xKNJPN2PN- $xK-J++ JF CJ2yGJxH z*M
PJN Z-,+NGG*2L NJ2N, K0xKLN2z*N2
[D>�[*-xK PJN ^yGNJ+*2L )02 Fz-Hz2+N2
?J2JN2 PN-  z++0yN-V�xKN z*, PN- *2-NLNG�
F��JLN2 '*2H+(0GHN H�22N2 PJN,N 2zxKM0G�
LN2P �*,zFFN2 FJ+ PN2 '*2H+N2 yNJ PN-
>0PNGGJN-*2L PN, [D> )N-(N2PN+ (N-PN2�
(0P*-xK J2,yN,02PN-N JF]N-NJxK PN- $+-*H�
+*-GJ2JN2 PJN DN2z*JLHNJ+ N-K�K+ (J-P� [N-
)0-LN,+NGG+N ^2,z+� yz,JN-+ z*M PN- ,+�xH(NJ�
,N2 %NH02,+-*H+J02 PN- DNG�2PN0yN-V�xKN
JF ]N-NJxK )02 /zz-(NJ,N z*M+-N+N2PN2
$+-*H+*-GJ2JN2FJ+ PN- #z2LN2, K�/N-y0GJx*,

E*2H+J02� [zyNJ H�22N2 P*-xK PJN !N-(N2�
P*2L �(NJN- *2+N-,xKJNPGJxKN- %NzGJ,JN-*2�
LN2 ,0(0KG LN-zPGJ2JLN zG, z*xK LNH-�FF+N
]N-NJxKN z//-0�JFJN-+ (N-PN2� ^*, PN2 J2�
2N-KzGy NJ2N- )N-FJ++NG2PN2 ^*,LGNJxK*2L
2zxK PN- >N+K0PN PN- HGNJ2,+N2 &*zP-z+N
LN,xK�+�+N2 'z-zFN+N-2 (J-P 2zxKM0GLN2P
M�- INPN %NxKN2NJ2KNJ+ IN NJ2 '*2H+ INPN-
$+-*H+*-GJ2JN N�+-zKJN-+� ^2,xKGJN�N2P (N-�
PN2 H0--N,/02PJN-N2PN '*2H+N NJ2N- $+-*H�
+*-GJ2JN FJ+ CJGMN NJ2N- ]N,,NG,/GJ2NJ2+N-/0�
Gz+J02 )N-H2�/M+� (0P*-xK 2JxK+ LNG�,+N %N�
xKN2NJ2KNJ+N2 �yN-y-�xH+ (N-PN2 *2P NJ2N
H02+J2*JN-GJxKN ?J2JN N-FJ++NG+ (J-P�
^2Kz2P )02 FNK-N-N2 ]NJ,/JNGN2 (*-PN2

PJN yNJPN2 ^GL0-J+KFN2 z*,LJNyJL LN+N,+N+�
[JN %N,*G+z+N PN- Z)zG*z+J02 �NJLN2� Pz,,
PJN )0-LN,+NGG+N2 !N-MzK-N2 /-��J,N *2P �*�
)N-G�,,JLN Z-LNy2J,,N GJNMN-2� Z, (J-P MN,+LN�
,+NGG+� Pz,, PJN !0GG,+�2PJLHNJ+ *2P %JxK+JL�
HNJ+ PN- @Gz,,JXHz+J02 )02 PN- #-N22yz-HNJ+
yNJPN- @Gz,,N2 z2Kz2P PN- >N-HFzGN ,0(JN
PN- D-��N PN- ~yN-Lz2L,yN-NJxKN zyK�2LJL
J,+� [JN D�+N PN- Z�+-zH+J02 PN- $+-*H+*-GJ�
2JN2 K�2L+ (JNPN-*F Kz*/+,�xKGJxK )02 PN-
~yN-NJ2,+JFF*2L PN, z2LN,N+�+N2 <yN-V��
xKN2F0PNGG, FJ+ PN-  J-HGJxKHNJ+ zy�
[JN [J,,N-+z+J02 J,+ J2 PN- $xK-JM+N2-NJKN

�� J,,N2,xKzM+GJxKN ^-yNJ+N2 PN- EzxK-JxK�
+*2LDN0P�,JN *2PDN0J2M0-Fz+JH PN- ?NJy�
2J� "2J)N-,J+�+ Cz220)N-77 �B$$= ��ru�
�utu� zG,CNM+ =-� wru N-,xKJN2N2�DGNJxK�NJ�
+JL J,+ PJN ^-yNJ+ J2 PN- %NJKN \ PN- [N*+�
,xKN2 DN0P�+J,xKN2 @0FFJ,,J02 yNJ PN-
]z�N-J,xKN2 ^HzPNFJN PN-  J,,N2,xKzM+N2
�B$$= ��st�tvwt� *2+N- PN- =-� sww 02GJ2N
)N-�dN2+GJxK+ �(((�PLH�yzP(�PN��

?NJv2J� "2J)N-,J+�+ Cw220)N-

CN--[J/G��B2L�%zG/K $xKFJP+ /-0F0)JN-�
+N zF w�� �s� w��q z2 PN- EzH*G+�+ M�- ]z*�
J2LN2JN*-(N,N2 *2P DN0P�,JN PN- ?NJy2J�
"2J)N-,J+�+Cz220)N-FJ+ PN-^-yNJ+ ��^*+0�
Fz+J,xKN ]N,+JFF*2L )02 !N-H2�/M*2L,�
/*2H+N2 M�- C%$\�]JGPN- PN->z-, Z�/-N,,�
>J,,J0277 �*F [-��B2L�
%NMN-N2+o '-0M� [-��B2L� KzyJG� \K-J,+Jz2

CNJ/HN� Cz220)N-� @0-NMN-N2+N2o '-0M� [-�
DN-Kz-P =N*H*F� ]N-GJ2� '-0M� [-� $+NM�
MN2 $xK�2� Cz220)N-
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@*-�Mz,,*2Lo
$NJ+ ^2Mz2L w��u GJNMN-+ PJN PN*+,xKN �NJGN2�
,xz22N-�@zFN-z C%$\ �CJLK %N,0G*+J02
$+N-N0 \zFN-z� z2 ]0-P PN- N*-0/�J,xKN2
$02PN>z-, Z�/-N,, K0xK z*MLNG�,+N ,+N-N0�
,H0/J,xKN ]JGP,+-NJMN2�FJ+ PN2N2 �*FN-,+N2
>zG NJ2N ,�,+NFz+J,xKN /K0+0L-zFFN+-J�
,xKN ^*,(N-+*2L NJ2N, z2PN-N2 'Gz2N+N2
F�LGJxK (J-P� BF %zKFN2 PJN,N- ^-yNJ+
(*-PN NJ2 !N-MzK-N2 �*- [JLJ+zGN2 ]JGP�
�*0-P2*2L N2+(JxHNG+� FJ+ PNF z*+0Fz+J,xK
LGNJxKF��JL )N-+NJG+N K0xKLN2z*N !N-H2�/�
M*2L,/*2H+N J2 PN2 C%$\�]JGPN-2 yN�
,+JFF+ (N-PN2 H�22N2� Z, (*-PN NJ2N '-0�
�N,,JN-*2L,HN++N N-,+NGG+� FJ+ PN- ,�F+GJxKN
]JGP,+-NJMN2 PN- >J,,J02 0/N-z+J02NGG )N-z-�
yNJ+N+ (N-PN2 H�22N2� ZJ2 Fz2*NGGN, ZJ2�
L-NJMN2 (J-P ,0 (NJ+ (JN F�LGJxK )N-FJNPN2�
*F PJN L-0�N2 [z+N2FN2LN2 NdJ�JN2+ yN�
KN--,xKN2 �* H�22N2� =NyN2 PN- '-0�N,,JN�
-*2L )02 ZJ2�NGyJGP,+-NJMN2 (*-PN z*xK NJ2N
>N+K0PN N2+(JxHNG+� PJN z*M FNK-N-N ,JxK
�yN-Gz//N2PN ]JGP,+-NJMN2� (NGxKN NJ2N2
]G0xH)N-yz2PyJGPN2�z2LN(z2P+(N-PN2Hz22�

^G, NJ2 �*,�+�GJxKN- #NJGyN-NJxK PN- '-0�
�N,,JN-*2L,HN++N (*-PN2 !N-MzK-N2 �*- ]JGP�
-NH02,+-*H+J02 *2+N-,*xK+� *F @0F/-N,�
,J02,z-+NMzH+N *2P %z*,xKN2 J2 PN2 C%$\�
]JGPN-2 �* )N-FJ2PN-2� [z, �JNG PJN,N- ]N�
z-yNJ+*2L J,+ N,� Pz, !N-MzK-N2 PN- [JLJ+zGN2
]JGP�*0-P2*2L �* ,+zyJGJ,JN-N2 *2P NJ2N K��
KN-N ^2�zKG z2 !N-H2�/M*2L,/*2H+N2 �*
N�+-zKJN-N2� *F NJ2N LGNJxKF��JLN-N ^yPN�
xH*2L J2 PN2 ]JGPN-2 �* N--NJxKN2�[JN,N^2�
M0-PN-*2L J,+ )02 PN- z2,xKGJN�N2PN2 ]�2�
PNGz*,LGNJxK*2L �$/JNLNG w��r� LNLNyN2� PJN
�*- %NGz+J)N2 <-JN2+JN-*2L PN- �NJGN2HzFN�
-z z*,-NJxKN2P )JNGN !N-H2�/M*2L,/*2H+N
yN2�+JL+� ^*xK �*- ^y,0G*+N2 <-JN2+JN-*2L
FJ++NG, NJ2N- ^2/z,,*2L z2 NJ2 LG0yzG )N-�
M�Lyz-N, [D> �[JLJ+zGN, DNG�2PNF0PNGG�
J,+ NJ2N LGNJxKF��JL )N-+NJG+N *2P F�LGJxK,+
G�xHN2G0,N '*2H+(0GHN N-M0-PN-GJxK� =NyN2
NJ2NF HGz,,J,xKN2 Dz*��EJG+N- (*-PN2 z*xK
zH+*NGGN %z*,xK*2+N-P-�xH*2L,zGL0-J+KFN2�
(JN �� ]� PJN Hz2+N2N-KzG+N2PN z2J,0+-0/N
[Jd*,J02� *2+N-,*xK+� [JN Hz2+N2N-KzG+N2�
PN2 ^GL0-J+KFN2 H022+N2 JF #N,+ FJ+
C%$\�[z+N2 zGGN-PJ2L, HNJ2N !0-+NJGN LN�
LN2�yN- NJ2NF vev Dz*��EJG+N- N-�JNGN2�
[JN "2+N-,*xK*2L J2 PJN,N- ^-yNJ+ Kz+ N-LN�

yN2� Pz,, JF $xK2J++ t�; FNK- !N-H2�/�
M*2L,/*2H+N zG, 0K2N EJG+N-*2L LNM*2PN2
(N-PN2�
�* PN2 ,/N�JNGGN2 LN0FN+-J,xKN2 ZJLN2�

,xKzM+N2 PN- C%$\�[z+N2 LNK�-N2 >z��
,+zy,*2+N-,xKJNPN� >zH-0/J�NGyJGP*2L *2P
!N-�N--*2LN2 P*-xK 2JxK+ 0/+JFzG z2LN/z,,�
+N B2+NL-z+J02,�NJ+N2� [JN C%$\�]JGPN-
(N-PN2 FJ+ CJGMN PN, LG0yzGN2 [D>, )0-�
N2+�N--+� (0P*-xK PJN,N ,/N�JNGGN2 ZJLN2�
,xKzM+N2 PN- �NJGN2,xz22N-�[z+N2 yN��LGJxK
PN- ]JGPLN0FN+-JN� PJN PJN ]JGP�*0-P2*2L
yNNJ2+-�xK+JLN2� (NJ+LNKN2P yN,NJ+JL+ (N-�
PN2� [JN NJLN2+GJxKN !N-H2�/M*2L,/*2H+,*�
xKN X2PN+ J2 PN2 )0-N2+�N--+N2 ]JGPN-2 ,+z++�
(0yNJ �*2�xK,+ J2 NJ2NF ^2,z+� yz,JN-N2P
z*M ]JGP/�-zFJPN2 NJ2N HGz,,J,xKN @-N*��
H0--NGz+J02 P*-xKLNM�K-+ (J-P� [*-xK PJN
!0-N2+�N--*2L (N-PN2 PJN 'z-zGGz�N2 ,+z-H
)N-HGNJ2N-+� ,0 Pz,, L-0�N @0--NGz+J02,MN2,�
+N- )N-(N2PN+ (N-PN2 H�22N2� [JN,N ,J2P
(NLN2 PN- 0M+FzG, 2*- LN-J2LN2 #N�+*- J2
PN2 ]JGPN-2 20+(N2PJL� [z2zxK (J-P PJN
DN2z*JLHNJ+ PN- '*2H+N FJ+ NJ2NF >*G+J�
BFzLN ?Nz,+ $.*z-N,�!N-MzK-N2 20xK LN,+NJ�
LN-+�  JN PJN "2+N-,*xK*2LN2 z2Kz2P )02
ut #N,+yJGP,+-NJMN2 J2 PJN,N- ^-yNJ+ LN�NJL+
KzyN2� (N-PN2 M�- PJN $+-zKGN2,xK2J++N JF
[*-xK,xK2J++ NJ2N KN-)0--zLN2PN -NGz+J)N
DN2z*JLHNJ+ )02 N+(z uF J2 PN- ?zLN *2P
�sF J2 PN- C�KN N--NJxK+� [JN, N2+,/-JxK+
*2LNM�K- ��q 'J�NG J2 PN- ?zLN y�(� ��w 'J�NG
J2 PN- C�KN yN��LGJxK PN- P*-xK,xK2J++GJ�
xKN2 ^*V�,*2L PN- )0-N2+�N--+N2 ]JGPN-
)02 v�F� [N- ^2+NJG PN- P*-xK PJN ]�2PNG�
z*,LGNJxK*2L NGJFJ2JN-+N2 L-0yN2 ENKGN-
GJNL+ yNJ *2+N- ��;� (z, yNJ PN2 z2,/-*xK,�
)0GGN2 C%$\�[z+N2 NJ2 ,NK- L*+N-  N-+ J,+�
E�- PJN $+zyJGJ+�+ PN- '*2H+N J,+ 20xK PN-
K0KN ^2+NJG )02 xz� rt; z2 E�2M,+-zKG�
/*2H+N2 NJ2 (JxK+JLN- EzH+0-�
 �K-N2P PN- N-,+N2 t��� >z-,*F-*2�

P*2LN2 (*-PN2 )02 >z-, Z�/-N,, xz� �p��
]JGP,+-NJMN2 )02 PN- <yN-V�xKN z*MLN20F�
FN2� )02 PN2N2 N+(z �u�� /-0�N,,JN-+ (N-�
PN2 H022+N2� [JN �y-JLN2 (z-N2 z*ML-*2P
)02 $+z*y,+�-FN2� LN-J2LN- #N�+*-� ?�xHN2
J2 PN2 ]JGPPz+N2� ?JFy�^*M2zKFN2� ~yN-�
yNGJxK+*2LN2 0PN- �* H*-�N2 ]JGPN-2 M�- NJ2N
/K0+0L-zFFN+-J,xKN ]Nz-yNJ+*2L 2JxK+ )N-�
(N-+yz-� !02 PJN,N2 �vps ]JGP,+-NJMN2 H022�
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"F(NG+FJ2J,+N- $w2PN- L-w+*GJN-+ Y-� %wL*,N�
JF CJ2+N-L-*2P Y-� CwJ2� NJ2 (NJ+N-N- '-NJ,+-��
LN-�

+N2 ��vq N-M0GL-NJxK FJ+ PN- ]�2PNGz*,LGNJ�
xK*2L )N-yN,,N-+ (N-PN2� D-�2PN M�- Pz,
>J,,GJ2LN2 PN- -N,+GJxKN2 wtq <-yJ+, ,NJ+N2,
PN-[JLJ+zGN2]JGP�*0-P2*2L ,J2P 2NyN2DN�
yJN+N2 FJ+ �* LN-J2LN- #N�+*- )0- zGGNF
,xKGNxK+N ]JGP.*zGJ+�+� ^yKJGMN M�- PJN,N,
'-0yGNF ,xKzdN2 KJN- 2*- 2N*N ^*M2zKFN2
yNJ HGz-N- ^+F0,/K�-N�
=NyN2 PN- ZJ2�NG,+-NJMN2z*,(N-+*2L(*-�

PN z2Kz2P )02 �(NJ ]NJ,/JNGN2 PJN !N-H2�/�
M*2L,/*2H+,*xKN J2 NJ2NF ]G0xH)N-yz2P
*2+N-,*xK+� CJN-yNJ Kz+ ,JxK LN�NJL+� Pz,, J2
NJ2NF]G0xH yN,+NKN2P z*, ]JGP,+-NJMN2 �K2�
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z*,M�K-GJxK yNKz2PNG+�
[JNZ-HG�-*2LN2 JF]*xKyz,JN-N2 z*M PN-
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PN, =z+*-/z-H, C0KN >z-H� ^2 PN- ,�PGJ�
xKN2 D-N2�N ,xKGJN�+ Pz, J2 PN2 -0+N2 "-�
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)N-,xKJNPN2N /-J)z+(J-+,xKzM+GJxKN [JN2,+�
GNJ,+*2L,*2+N-2NKFN2 *2P E0-,xK*2L,NJ2�
-JxK+*2LN2Cz2P J2Cz2P� $0 J,+ PJN ZE#^$
DFyC Kz*/+)N-z2+(0-+GJxK M�- PJN DN�
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J,+ MNPN-M�K-N2P yNJ PN2 J220)z+J)N2 Z2+�
(JxHG*2L,z-yNJ+N2�
Z2+,/-NxKN2P X2PN2 ,JxK JF [N\<!Z%
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Anwendungen

Methoden Systeme

Photogrammetrie - Laserscanning

Optische 3D-Messtechnik

28./29. Januar 2009

www.fh-oow.de/3dtage

8. Oldenburger 3D-Tage
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!

über 40 Fachvorträge

große Firmenausstellung

über 200 Teilnehmer

Vortragsanmeldung
bis 17.11.08

Institut für Angewandte Photogrammetrie und Geoinformatik

Fachhochschule Oldenburg/Ostfr./Wilhelmshaven

Ofener Str. 16-19 26121 Oldenburg (Oldb)
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