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 v?I P?6 C9 t&� ;< <� �5` �e, -%K�VAR)2*j" vK< t?3 �� FE7, -?76 ?7B<5` P�; F�<&73
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Zt-f7/K�� >�7B&2h1I ;< >�<�&,<��&"�7I KD>�7B&2h1I l<57/< &72z/ -0���7S"&2J >�7B&2h1I f72/
K >;�oI0I &,�� <� ?/K�F.3K �, <f/K�� &2h1I &B FY,<� )�< �� .�&2c -�5` >�B/K�� >�B&2h1I<f >

&Q��)272[" s27( ;< >�7B&2h1I K07I P�<� X27m5" 0���7S"&2J P?76  .�576etK g17]2Z P?7/�*23�,
\�R/ %K� �� 0H2E&" 456 P?@B�VAR)2@�*B K �Z<.�Z< P?6 C9 t&� n� )�<07AE t&�
v?IVAR�Z0@[� >��1`SVAR, F:�Z< &�; _�5b
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vtg1]2Z P?/�*23�, SVAR K �Z<t(��\�R/ �8289456 P?@B��� .�7Z< >��1`�Z t&� >�B
 FY,<�)1(- >��a &���8IKP?6 &B�~ FY,<� �� gB <f/K�� &2h1I .?/<0@1.c F, \?2Z� ><&, FE �Z<

[I FG��VAR ;<SVAR FG��[I )2�&M �Z< 0��ESVAR ��&"�I W5T[I ��A   .�576 �&7m
P?�� �(0I<fa< )2, FE �56> g1]2Z >�Y`VAR KSVAR 4576 KF7Y,<� ->��1`�7Z >�7B

:��<� �5aK &�;

)2(tttt BAeeBA (( %)%&1

 v?I l5/ ��+� �5���� )�< ��SVARF71��� %&1]c 0o@Z��S13< _�2,�< ��)27GK< .�7Z<
 v?I �G�9A \$ �� FE �Z<kIB %�Z<.v?7I �� tK� v?IB\$ �� F7EkA I%K �7Z<

v?IAB���K?eI \$ �� FE0I &z/ ��5I >�B��&"�7I &7, g7B ?/<5"Ag7B KB   .�576 k7mK
�@HI &, t��+� v?I>" P��,�� 0AH3 _�ONM<|456 0`&, _?I?@A, &2p0I �@, �B�7o@�< �� F7E �576

.�]2/ �I P��.1Z< ��5I FY,<�)2(0I \�R/<fa< FE ?B�> 07I P?6 C9 t&� 0���S"07H2E&" ?7@/<5"
45776 ;<45776 F77E g277@E }&77� &77c< .?@776�, >��1`�77Z 0���77S" >�77B �N,�7781I ->��1`�77Z >�77B

4576 g7B ;�, -?@6�, n� �/���<K �, K F1]H*B&2J �7BP?76 F7bN` t&7� >- 457607H2E&" >�7B
I F, .�5, ?@B<5`" 0Z�&, �5z@|456 >��5( _<&2p-<f/K�� >�B&2h1I &, >��1`�Z >�B ><&,F/5*/ -

 l5/ v?I ��A ��&"�I \�5, �Z� �� �,B��&"�I ��K$&, F, ;�2/ -A;< P��.17Z< �7, ?��, FE g��<�
)2*j", P?6 C9 t&� >�B&1I<��( F, �5,&I >�BF�t&7� >�7B&1I<��( ;< \?27Z� �57z@I F7, .?�$ �Z

 ?��, ->��1`�Z t&� >�B&1I<��( F, P?6 FbN`2K�7Z< 0G�79 �� )�< .�56 P�; )2*j" �B&1I<��(
 g1]2Z FEVAR ;< CTR1I ���&b -KC7I�E 0��Z�@6 ><&, q2"&" )�?, .�Z< 0Y` C81]I FG��[I

 F77, >��1`�77Z g177]2Z2
1)( &KK���K?77eI0��77m<���K?77eI )77�< .�77Z< ��77219< ;< ?77��, �77B

���K?7eI ->�57U" F7�/�@� .�&72Q, F*R�&Z n��5U" _�z9NI>&17R2, >�7B<�?7@E k7mK-�7,
�Z�@6 ?9 ;< s2, g1]2Z1.�5, g2B<5` Fa<5I

1. Over Identified
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I �� v?SVAR�I P��.1Z< ��5I- }&� �,IA %%K� �� F7EB v57*[I�7Z<)27, F7Y,<�
, P?6 C9 K >��1`�Z t&� P?/�*23�, F:�5, ?B<5` &�; �<&3

tt Be (%

 FE 0A�D� F,&�; ��0I \$ F, ��&"�I -g�;<�&(B      .�57, ?7B<5` 07�A�I )2��7( K 07.YO t&7� ><�<�
 F�/�@� �<�&,tZ &�; _�5b F, <��&[Ig2@E 0:

),,,,( tttttt rpreaprodopsopsirZ !%

 v?I >�B&2h1I F, �5,&I >��I$ _�ONM< \�5, ��21`< �� �,P?76 C79 t&7�VARC7,�3 0/�7Z$ F7,
P?/�*23�, FHZ�eI K \$ )2*j" �, K �Z< )2*j"�<�&, 0@[� �5,&I >�Bte0I -4576 F7, \<5">�7B

I 0@[� >��1`�Z�F.G>�Bt()76K� \�72, F7, .���� �Z��<�&7, ><f7a< &7c< -&7"t(t<?7E&B F7E
P?/�*23�,\�R/ -�Z< >��1`�Z _D��[I F, �5,&I >�B-?76�, �5,&I &2h1I P&z1@I&2J _<&22h" P?@B�

<f77a<>tt Be (%��&"�77I �&77m ;< F77EB �<�&77, ��t(9077I C77b�077Y` q772E&" -�5776
4564576 �57` F/ K ?@1]B >��1`�Z >�Bg17]2Z �� .>��1`�7Z >�7BSVAR�7I &7z/ ��57I -

 &2h1I 0@[� \$ v�I&/ &2]I F, �H]/ \<&�< �./ ?2G5" _�/�Z5/ F, �5,&I vK< FG��[ItopsirK �7Z<
\�7R/ F7G��[I )7�< F7, �57,&I P?/�*23�, -Fo21/ ��576 P?7@B�4\<&7�< ?72G5" 0���7S" >�7B C7b�9

F7E tK� F7G��[I P?/�*23�, q2"&" )2*B F, .�Z< �<&O K \<&�< �@a K �N8/< C�I 0Z�2Z _D5e"
 &2h1I 0@[� n(K< >�VO< ?2G5" _�/�Z5/ K _<&22h" F, �5,&Itops 0���S" _<&22h" &Q/�2, -�Z<

456 Fo21/ n(K< ?2G5" ��I 0Z�2Z >�B�7@a -�<&O K \<&�< �@a -C2L<&Z< K �<&O< �@a C�
 K W��� �2A`...�Z<&72h1I F7, �5,&I FE gB t5Z FG��[I P?/�*23�, .prod! �7Z<-?76� &Q/�72,

 K �./ 0/�+a ?2G5"\�R/2h" P?@B�2 0���S" _<& &Q�� t��+� FG��[I P?/�*23�, K P�5, �./ ?2G5" ��
trea0I X2m5" <� \�+a >��S13< l�mK< FE456 -?B��57E� K {7/K� ;< 076�/ 0���7S" >�B

0I \�R/ <� 0/�+a�7./ 078289 �7*23 F, FE go@( FG��[I P?/�*23�, ���+/ �� .?B�trpx�7S1`<
0���S" CI<5O &Q/�2, -��<�&Q��" �e" <� �./ >�m�8" FE �Z<|0I �<&3 &2p?B��K�K C72H3 ;< -

�&SI 0���S" CI<5O K ?@B K )2� C�I �./ �<;�, F, ?�?a \�c?@@E &Q��F7E \Kf7�<C7I<5O &7,
0I -�./ Fm&O F, �5,&I7" �7e" <� �./ 08289 �*23 ?/<5"|\�7*B �7+@�< k73<K �� .?7B� �<&73 &2p
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456>��1`�Z >�B ?@1]B0I &p< �./ �*23 &, FEv�7H/� F7, �7I K ?/�<'c �<&j17Z<   .g217]B �7+/$
456 FHZ�eI ><&, q2"&" )�?, g1]2Z n� <?1,< ?��, >��1`�Z >�BVAR ><&, P��ZtZCI�76

2h1I �@( &trp -trea -tprod! -tops KtopsirR" K P�<� C2T\$ )�< P?/�*23�, .�; )2*j" <�
 �<�&, \�*B g1]2Zte456 0Y` q2E&" FE �Z< >��1`�Z >�Bt(;< P��.17Z< �7, ��Z .�Z<

 F, �o@�< �� FE n��5U" _�ONM<���K?eI 4576 0`&, �5V9 t?O F, �5,&I >&.b >�B>�7B
P?6 C9 t&� _D��[I �� >��1`�Z0I �5,&I��&"�7I 0��7Z�@6 �7, ?��, -�56B �<�&7, -t(<� ;<

 �<�&,te0I t�o/< &�; _�5b F, P��Z 0]�&"�I _�2A*O n� �, ��E )�< .�&E �<&j1Z<:�56

tttt eBBe 1&%*% ((

4576 ��K$&7, ;< �(>��1`�7Z >�7Bt( 07I7" g2/<57"|I ;< n7� &7B &2p� F7.G \$ >�7B&7, <�
P��Z _D��[I n*E �, -\<&�< ��S13< g+I >�B&2h1I %K� �, FE ><OLS 07I ��K$&,��57I -�576

.g2B� �<&3 0,&o" 0Z�&,1I| F, ��E _NTRI F/�.Z@�<0*/ g1` �o�56�0*2B�7.I 0`&, ><&, <&�;
g��&E 0�&[I D�, �� FE-?76 FH7Z�eI 0/�7I; >&ZP�7+/$ ��K$&7, ;< ��7��/ �7I K ��<?7/ �57aK ><

 0/�+a ?2G5" ?6� ><&, F�&c< .g21]Bprod!�7./ 078289 �7*23 Ktrp�7� rH"&7I >�7B��I$
K \<&7�< �7./ ?72G5" _<&722h" ��57I �� 07GK -�Z< W&1Z� �� FHZ�eI ><&, t;D _�ONM< &7Q��

 F, �H]/ n(K< >�VO<>�7B&2h1I ><&7, 07@[� -v�7I&/ >�B&27]Itopsir Ktops�57aK >��7I$ -
0/�+a l�mK< y`�6 ��5I �� .g�;<�&�, �+/$ FHZ�eI F, �5` FE �Z< t;D K ��<?/trea ��I$ f2/

�72G�[� ;< P��.17Z< �7, \�72A2E �5]�K&( 0GK F16<?/ �5aK 0SjRI�7T�&I$ >�?7@, >�7By`�76 -
\$ FE F1`�Z �5z@I )�< ><&, F/�B�I �/�E&� �, 0HZ�@I ��21`< �� <�FG�8I )�< �<� �<&73 ?7/k73<K �� .

 ��&"�I 0��Z�@6B;< P��.1Z< �," K t?8" F, �5,&I >&z/ _�ONM<|456 &`>��1`�7Z >�B �7+@"
-F/ &c< K �Z< )T*I F/�B�I _�ONM< �,/D�7Z _�7ONM< �7,4576 0I�7*" -0A7S� 0719 �7� F>�7B

0I >��1`�Z���K?7eI k73<K �� .?@,�� �5V9 P?6 C9 t&� _D��[I F2AE �� ?@/<5">&.7b >�7B
 ;< 06�/ -{28e" )�< �� P��.1Z< ��5I�5H/ \�TI<s@E<K4576 F7, ?2G5" k�&Z�� >��1`�7Z >�7B

 P�I n� ;< &1*E \�I;�Z<.F/5*/ ><&,, �<&O K \<&�< ?2G5" &c<-?76�, F71��� sB�E �@a �AO F
0I \�1],&O _?I?@A, ��&7I< )7�< ��*A]I 0GK ?��*/ \<&Ha <� Fm&O sB�E ;< 0Rj, �� 0I�*" ?/<5"

\�TI< FB�I n� 0/�I; FAb�� ���&SI n� FE 013K )2@�*B .�]2/ &�'( K ?@B C�I ?�?a P?@@E
�7VO< -?7B� s�<f7�< <� �7./ �*23 K P?6 ��<K �<;�, F, )2�>K<\�c?7@@E?2G5" K n7( &7Q�� ��
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?@A,07AH3 &27]I F7, �7*23 �7Rc;�, qH7Z �7��+/ �� F7E �57, ?@B<5` Fm&O s�<f�< F, ���3 _?I
�� >&22h" )2@� -FB�I n� P�K� n� v5M �� 0GK ?6 ?B<5`�2�&~ ?2G5" >�B&2J ?B<5` )T*I

 )�< F, Fa5" �, .�5,FAU]I v?I -VARF/�B�I _�ONM< �, ?��, 0Z�&, ��5I)7�< �� F7E �56 ��K$&,
�G�90*/y`�6 ;< \<5">�7a F7, 0/�7+a _<��<K K _<���7b �7� 0/�+a ?2G5" C�I 0��Btrea

    .�7Z< 07Z�Z< �72*B< ><�<� d�eG )�< ;< -\�2A2E �5]�K&( rZ5" P?6 F1`�Z &2h1I K �&E P��.1Z<
FHZ�eI _�5b &B ��topsirKtops><&7, .�56 C9 ?��, ��E FI<�< ><&, FE �Z< >?[, CTRI

�5z@I )�< \�2A2E %K� ;< )1�&c P?�< �,P�<� ;<��57I >�B�57RE C7E ><&7, �./ ?2G5" F/�B�I >�B
 F�5/<^ ;< �T�&I$ >^&/< \�*"��(� �� FE &z/1973P��.17Z< -�57, �57a5I ?7[, F, g��&7E�7o@�< �� .

\�&E yjRI ><&,?7@I;�2/ �7I -\�2G�7Z v57M �� �7./ ?72G5" P&7z1@I&2J _<&722h" 0c�f, K P;<?/<
C�?, >&Z n� �`�Z?2G5" ><&,\�R/ FE?2G5" �2[mK P?@B�_�57b ��\?7R/ k73<K_�73�."<

 <f/K&, P&z1@I&2J 0Z�2Z?6�,->&7Z )7�< ��7o�< %K� .g21]B>�B�57RE ><&7, ?72G5" C�?7, >�7B
6� )2Q/�2I W�Z<&, -�A1jI ?2G5" ?>�B�5RE&Q��4&7eI K >��7S13< r�<&76 F7E �Z<>�7B

0���7S" k��73K K �576$ -�7@a &2c�� �I< -?/�<� �B�5RE \$ �, F,�RI >��S13<&7Q�� P�57H/  .?7/<
F/�c<?a _�5b F, 0Z�&, )�< �5RE &B ><&,0I _�5b ><P;<?/< .�&2c�E��7RI ?7b�� >&72c

�@I ��2[I n� �./ 0/�+a ?2G5" �� �B�5RE�� �7./ F7m&O C�?7, >&Z ��o�< K �`�Z ><&, qZ
0I �<&3 �I ��21`< .?B�

C>4 ?&)O! /"0 D( Q<3 +(23�)@ ?0"90 +"�1973BO@ �@
 �I0Z�&, v�Z ;< <� �5`1973�&E ;�J$P<g�. �AOW&1Z� �� &I< )�<P�<� \�5,!���7" )7�< ;< �B

 �� ?[, F,���Z)2, >�B0AA*G< \$ &Q�� C2G� K �Z< v�Z FE �Z<1973F7Y8/ n7� �./ �<;�, ��
0I �5]eI �YOP�K� &, �Z< {HY@I \�I; )�< .�56F7E �7Z< ><v�781/< n7�F7, _�?73>57Z

      (?7/�5, �G�7jI n7(K< \?7I$ �57a5, �, 019 CH3 v�Z ?@� FE) �./ P?@@E?2G5" P?*O >�B�5RE
.��&c _�5b"./ ?2G5" �<&e/< >&Z )1`�Z ><&, FE 0*+I 0Z�2Z _D5e ;< n(K< K \<&�< �

F1�&c &z/�� v�I&/ &2]I �@a -W��� �2A` �@a -�<&O K \<&�< �@a -\<&�< 0INZ< �N8/< -g�<
 NLKf/K �� �56$ K �T�&I$ K �<&O?@1]B.

+)0 QN"0(B9E>H ��"M) B9E>H :"&();3( �_0";! � c*B@ +"�
P�<� ;< C�?, >&Z �`�Z ><&, �B�5RE �� �./ ?2G5" F/�B�I >�B�&E P��.1Z<P<P�<� )7�< �7I .g��7B

 P?B�RI �3� F, <��&EP<\$ K F176<'c &7p< ?72G5" &, �56$ �� �@a 0B�I F� �� ��823� g2/<?, �" g�
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�@a )�< &c< FE g��&E v�H/� <� }&� )�< ��Z .�Z< P�<� &22h" <��56$ K �B 07*/ =� �B K �<�
0*/ &22h" <� �5` ?2G5" \<f2I �5RE \$G5" -�<��<?78I �57z@I )�?7, .�57, \<f2I F� F, �5RE \$ ?2

7, F7E n7(K< 57VO F,�7RI >�B�5RE �./ ?2G5" ?6� P;<?/< F, <� �./ ?2G5"F&72c�� g2817]I �57M
�7" <� ?76� )7�< .g27Z&, \<&7e, ��72J �� �5RE \$ ?2G5" F, �" g��<� ?6� -?/�5H/ �@a K �56$

&Z �R( <� \<&e, �5RE \$ FE g��<� FI<�< 0/�I;   .��&c;�7, �57` 08289 ?2G5" \<f2I F, K P��<'c
0I \�R/ <� v�I&/ �2[mK ;< ?2G5" �<&e/< -0j���" &2]I K C�?, &2]I )2, _K�.".?B�F7a5" ?��,

F2*+Z �AO F, FE �6<� K n(K< >�B�5RE �,�p >�B�5H/�2�&~�@�1Z< F,) �<;�I >�B> (\�1],&O
 ?2G5" �H]/&1R2,6 ��2J �� <� �B�5RE45��<K >�B?60I P.�&E }&� �,�p \<5"

 )_-M( t#X +()@ c*B@ +)0 QN"01973/"K0 +,"%-.( 1*);H �1974-1973'(2K9! �
B9E>H u();3(

 v�Z 01./ 456 P?�?(1974-1973 - :�6<� P?*O C2G� FZ
& &H1E< �� C2L<&Z< K �<&O< �@a &M�` F, FE �./ ?2G5" FH3&1I&2J sB�E1973 .�<� =�
& �&7e"�&7O \�c?77@@E?2G5" r7Z5" �7./ _<���7b g &7,<&, ��577VO >�B�57RE 07`&,

OECD?/�5, C2L<&Z< k�<?I FE.
& v�Z &`<K< �� �./ 0,&O P?@@E?2G5" ?@� ?2G5" sB�E ��5`;�,1973.

<� n(K< >�B�5RE �� �./ ?2G5" sB�E ;< 0Rj, F�&c<0I0,<&` F, \<5"�7@a ;< 076�/ >�7B
 ��2], 4�<?I -�<� �H]/07,<&` )7�< F7E ��<� �57aK F7@2I; )�< �� 0*E?72G5" sB�7E qH7Z �7B

 P��*6 �� ;�c K �./ 0Q1.B FAoI .?6�, P?6 n(K< 5VO >�B�5RE15Fe.7b�� �5` &H1E< P�I
22 �"290,<&` P��,��0I )2@� C2L<&Z< K �<&O< �@a ;< 06�/ >�B?]�5/:1»0,<&` )�<&17R2, �B

< -\�@HG -F��5Z >�B�5RE ���<� =� -(?@17]2/ �7I �e, ��5I FE) &SI K C2L<&Z«.�� 07,<&` �27B
 �� �<&O �5RE&Q��07*/ �7I �7( .�Z< P?R/ %�<fc n(K< 5VO >�B�5RE<� �7O�< )7�< g2/<57"

g2@T,0I �I C,�8I �� .?6 ?2G5" sB�E qHZ 01./ _<f2+o" 0,<&` �, -�@a FEF7E g2�5Q, g2/<5"
 g�&e" F2AOE qa5I �B�5RE 0`&,)7�< <&7�; �57H/ ?@I�57Z g�&7e" )7�< �I< .?6 �./ ?2G5" sB�

0I <� �./ FE ?/?2*+� �B�5RE C2G� )�< F, .�`K&� P��,K� \<5"�I�� F7E �7./ ?2G5" ��5`;�, &,
 &H1E< )2, 0,&O >�B�5RE �./ g�&e" vN`1973���7I �"1974<� =��P�&7E f7E&*" - g7�< �� .

1. Kilian, Lutz (2006)
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 -?2G5" sB�E )�< &p< 0,��;�<Z&(s\<f72I F� F, ��823� �35I ?2G5" �5H*E )�< FE �Z< )�< 0Ab<
 .�Z<

&HI<57/ K &HI�1�7Z �� n7(K< 57VO 07,&O >�B�57RE �./ ?2G5" FE �Z< 0+�?, �NI�E &I< )�<
1973�&E <?2( sB�E-P?7�� \�I; )�< �� >?2G5" sB�E �2B �2/� >�B�5RE F28, �� FE 0G�9 ��

0*/�7Z< )T*I <?1,< �� .�56071./ g�&7e" F7, <� �7./ ?72G5" sB�7E F7E ?7Z&, &7z/ F7, �7Z��
P<&*c P�c?�� )�< �I< g2B� �H]/ 0,&O >�B�5RE�Z< P?@@E�?2G5" >�B�5RE <&�;�� �./ P?@@E

 &H1E< �� F/�2I�K�`1973F,�5RI >��S13< >�Bs@E<K\�7+a >�B�57RE F728, F7, �H]/ 0"K�.1I
�<5" C72G� F7, _K�7." )�< .?/�<� \�R/\<&7+" F7I�@8-0/�7�*E )27, 0G57��&">�B�57RE K 071./ >�7B

/�2I�K�` �� �./ P?@@E?2G5"�<&3 )�< �� .��1�< ��."< FFG�Z �@( �<�-0/��*E071./ ?�?a _<f2+o" �B
�GK� ��21`< �� <�K ?/�<� �<&3 �B�GK�F*2, {9 �B�./ FTR, &B �,�, <� ><0/��*E ;<�7����� �B

, C,�8I �� K ?/�&E�E&6 )�< F P�K� &7B �� -\<f2I &B F, FE ?/�<� P;�a< �B ><F7E 07I;< ?7@B<5`
01./ k,�@I.?@@E �6<�&, \�6�7, �57RE n7� >�5[Z \�1],&O �5RE FE �Z< \$ Fa5" C,�3 ��5I

0I tKfG _�5b �� K �Z< ?2G5" 0G�` �2�&~�2�&~ )�< ;< ?/<5"�57` 0G�7` >�7B ><&7,\<&7Ha
�5RE �./ ?2G5" sB�E�B&Q�� >P�K� &B �� )�<&,�@, .?@E P��.1Z<0I ><�7, {7HY@I <� �57` ?/<5"

�Z�2Z W�Z<&, K F1`�Z \�+a ;�2/.?B� s�<f�< �� K sB�E <� ?2G5" �5` k��@I K �B
0I�Q@B v�Z �� �./ ><&, 0/�+a >�m�8" FE1973-1972��7S13< 0/�7+a {7/K� F7, !Z�( ��

I�K�` >�B�5RE ;< 0V[, -��� D�,07I ?72G5" �57` �72�&~ &�E<?79 �7, F7E F7/�2\�7TI< -?7/�&E
 �B�5RE 0`&, FE 0G�9 �� -?@16<?/ <� �./ ?2G5" �� &1R2, s�<f�<Pi�K F,)7�< >�5[7Z \�17],&O

16<� <� 0��/<5"?@ &H1E< �� K1973?72G5" sB�7E \<&7Ha ><&7, <� �5` ?2G5" \<f2I &7Q��>�7VO<
<� s�<f�< n(K</�?.\�1],&O�E )�<0, v�*E �� <� ��*23 <&�; �<� t�o/< 0A2I;< C7H3 08�<5" >�B

 v�Z1971 �7*23 �5` \<�K� ><&,v�7Z �� 07GK �57, 0H7Z�@I �NI�7E >�7B1973&M�7` F7, �D� -
�*23 K ?6 %;�< sB�E ���� t�5" s�<f�<CH3 08�<5" >�B-�*23 &Q��{7HM .�57H/ 0HZ�@I >�B

FG�8I,&O -;�c K �./ FAoI �� >< ;< ?[, >�5[Z \�1] P�I 0I1974\<&7Ha ><&, �./ &1R2, ?2G5" ;<
Fm&O sB�E\�17],&O g2*S" )�< F1HG< .�&E l�@1I< -�5, P?6 ��o�< g�&e" K �@a &M�` F, FE ><

 &H1E< �� \�1],&O FTA, �5H/ 0Z�2Z g2*S" n�1973�E&6 ;<      .?76 C817]I 0a��7` 071./ >�7B
2GK< ><&, \�I; )�< �� \�1],&O\�72, F, .��&c �5` ?2G5" XYZ ��5I �� 0�N8O g2*S" n� ��, )
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\<&+" FI�@8�<5" �� �, &Q��--�57` >��7O �7G�9 F, \�1],&O ?2G5" XYZ -0A(K&"�7, �7@B�*B F7E
 ?2G5" s�<f�< ;< >?b�� )�<&,�@, .�Rc;�, -�5, g�&e" ;< CH3 �� n(K<&2J >�B�5RE ?2G5" XYZ

K< �� FE ��5E K \�1],&O �./ &`<1973�<� =�-v57*[I&2J sB�7E �, �.G�jI �� �E&9 n�
�E&6 >�B��R� F, 0jZ�( K 0,&O >�B�5RE &Q�� �./ ?2G5"     .�57, v�7Z \$ C7�<K< �� 071./ >�B

�57aK gB g�&e" &c< 019 FE �Z< )�< \�2A2E &z/ F1HG< 07*/?72G5" sB�7E ?B�76 �7I ;�7, �76<�
g��5,� &H1E< �� FE �Z< ?81[I >K <&�;19730/�7�*E r7Z5" n7(K< 5VO >�B�5RE071./ >�7B

?@@E Fm&O 0/�+a >�B�<;�, F, <� >&1R2, �./ �<?8I �" ?/�5, ��R� �e".�E&6 )�< <� ��E )�< �B
)2��( ?2I< F,P?76 ��7o�< >�7m�8" �.276 F7, 0j7Z�( ?7@/<51, �" ?/�<� t�o/< �./ >�+1*23 \��K$ &"

.?@B?,0/��*E ���I �� 01./ >�B19730I ��R� n(K< 5VO >�B�5RE F,)2��7( ><&7, �7" ?7/��K$
)2��7( XY7Z �� K \�1],&O �5RE \<�K� )�< �� .?@B� s�<f�< <� �5` ?2G5" -�./ �*23 \��K$&7"

�� �57RE K� )7�< ?72G5" &�E<?9 .?/�<� s�<f�< �B�5RE &Q�� ;< s2, <� �5` ?2G5" ��5E �5RE
 v�Z rZ<K<1973 .�<� =�)6K��7E F7E �Z<F7�5/<^ �� �7�5E K \�17],&O ?72G5" sB1974) K

��<?/�177Z< W�77Z<&, ?72G5" v577*[I XY7Z F77, �B�577RE )7�< �77Rc;�, k73<K �� (&HI<577/ �� )27@�*B
)2, &HI�Z� �" &HI<5/ )2, ?2G5" sB�E F1HG< .�Z< 0AA*G<1973 \�7R/>�B�57RE �7./ g�&7e" P?7@B�

C,�8I �� .�Z< 0,&O- &Q���2B n(K< >�VO<" F/5cv�7Z �� �5` ?2G5" �� >&22h1973<?/�  .?7/
0I )�<&,�@, &HI<5/ ;< FE <� �B�5RE )�< ?2G5" sB�E g2/<5"1973r7,� �7./ g�&7e" F7, -?76 ;�J$

F7�5/<^ �� ��5E K \�1],&O ?2G5" XYZ .g2B�1974;�, �57` >��7O XY7Z F7,F7E 0/�7I;) �7Rc
�*23YZ ;< &"D�, ��2], FE �5` ?�?a XYZ �� �./ >�B sB�E )�&1R2, .(?6 �2H�" -�5, 0AH3 X

 &HI�Z� K &HI<5/ �� -�2/� t�*" �� <� �./ ?2G5"1973.g21]B ?B�6�� 07,&O&2J >�B�57RE K \<&�<
P?*O s8/ C2L<&Z< K �<&O< �@a�*23 &H1E< C�<K< �� .?@16<?/ ><���� s�<f�< �B .q72"&" )�?,

, ><&,F&O \�c?@@E?2G5" C�?, >&Z \��K$ �Z�-_<��7I< -��5E -\�1],&O 0@[� n(K< 5VO �
&HI<57/ ;< C7H3 -�7+/$ ?2G5" XYZ -�<&O K &�<foG< -0H2G -&Y31973?2G5" ?76� =&7/ �7, <�\�c?7@@E

&2JP�I 0M n(K< &HI�Z� K &HI<5/ >�B74>�B&27]I ;< C�?7, >�B&27]I \�&7E g7E ;< .g��<� ?6�
, v�I&/ �2[mK F, �H]/ sB�E \<f2I 0[3<KF �Z�sB�E \�&E k*a �, .?I$&7B F7, �57,&I >�B

&7H1E< �7@a P�K� �� v�7I&/ &2]I F, �H]/ n(K< ?2G5" sB�E CE -�B�5RE )�< ;< t<?E1973 K
 �<�5*/ �� FE ?6 Cb�9 0,&O >�B�5RE 01./ g�&e"11P?�� �Z52(0I .�56
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B9E>H u();3( '(29! � t#X � ngF3( 56�, ?q '()*( +()@ c*B@ +)0 QN"0
0I�2G�[� ;�J$ \<5"" K >?a >�B|&7H1E< �� <� 0IN7Z< �N78/< l573K &7, �<'c&2p1987>�N27I

�]/<� �./ �E&6 \<&c��E _�,�S1O< �, \�If*B�F7, 0B�7R@B�6 ;< �7GK� C7I�E v�781/< F7�&c<
 F�5/<^ �� 0INZ< >�5+*a1979 �@a \<�K� �� 0INZ< �N8/< >;K&2( ;< ?[, .��&c _�5b

K \<&�<01./ _�/�TI< q�&j" K 0Q@a r�<&6 C2G� F, �<&O- .g��5, �./ ?2G5" �� sB�E ?B�6 �I
 v�Z >D5a P�I �" sB�E )�<1988)7�< ?7��, C�?7, >&7Z )1`�7Z ><&7, .�76<� FI<�< s7Z&( <�

><&7, �<�?7oI ��57, �?78� �7I ?72G5" \<f72I �@a K �N8/< l53K t?O _�5b �� FE g2@E �&YI
&, C�?, >&Z �`�Z��71�< ��7."< ��7, )2GK< ><&, ?2G5" sB�E )�< 0B�I F� �� g2@2H, ?��, \<&�< ><.

0I \�R/ �B��I$ &H1E< ;< sB�E )�< FE ?B�1978 .?6 ;�J$��Z�<?78I C�?, >&Z FHZ�eI ><&,
 &HI�1�Z P�I �� ?2G5"1978 FE g��<� ?6� 01H]/ \�*B �, <�&Q�� &2c�� FE n(K< 5VO >�B�5RE

5H/ \<&e,�7AO .g��&7E �'9 <� \�1],&O K �<&O -\<&�< �B�5RE )�< ;< .�&E ?6� \�6?2G5" -?/�
K P�57, \<&7�< �7, �7@a &72c�� �<&7O -�57, �@a K �N8/< &2c�� P�K� \$ �� \<&�< FE �Z< \$

<;�I �2�&~ F, Fa5" �, \�1],&O��27B )�<&,�7@, .?76�, �<&O K \<&�< ?2G5" sB�E )�fQ��a �]/<5"
 ;< t<?EP�5H/ >��O kmK �� ?2G5" d�eG F, �B�5RE )�< C�?, ?2G5" XYZ �I �@a \���( ;< ?[, .?/<

v�Z �� �./ ?2G5" ;< &1*E q"<&I F, \<f2I )�< FE ?@�&B -g�?/<�&c&, �5` >��O XYZ F, <�>�7B
07/<&�K K �7@a ;K&, �, FE �Z< )�< �2[3<K �I< -�Z< �N8/< ;< CH3<f72+o" )17�� )27, ;< K �7B _

01./-0*/ �I K g��5H/ �<?8I )�< ;< s2, ?2G5" F, ���3 �I4576 ;< 076�/ <� ?2G5" sB�E )�< g2/<5"
_K�." ;< 0T� &I< )�< .g2/<?, �@a �� )�< ;��, >�BFG�8I?72G5" _��<&e/< FHZ�eI �� \�2A2E ��E �,

�Z<�v�Z �" ���K?eI \K?, <� \<&�< C�?, >&Z �5` FG�8I �� \�R�< <&�;f72/ �7@a ;< ?7[, >�B
P�<� FI<�< �<�5*/ .?/<10I s��*/ <� \<&�< 0[3<K K C�?, �./ ?2G5"F7, K� )7�< \�&7E g7E ;< .?7B�

0I >��O ?/K� ;< ?2G5" �<&e/< �<�5*/ �� FE g2Z�2�7Z52()7�< k73<K �� .�7Z< P?76 yj7RI
&2h1I \�*B>, FE �Z< F .g��5, \$ ��K$&, v�H/�

3( � c*B@ +)0 QN"0 v()S 6>dM +()@ B9E>H u();
 &HI�1�Z ;< �<&O ><&, C�?, >&Z19780I ;�J$F, �<&O F�&c< .�56\<&7�< �N8/< �� g281]I �5M

�<� &722h" <� \<�K� )7�< �� �5` ?2G5" �I< �5H/ &2c��.&HI�1�7Z ��198007A2*e" �7@a lK&76 �7,
���� sB�E �<&O ?2G5"`# F7, lK&76 �7@a l573K ;< CH3 �<&O . P&72K �&7E 0a��7` ;�< >;�7Z

 �K?935?7/�&E tNO< 03<&O _�I�8I 0A2*e" �@a ;< ?[, F1.B FZ ��823� .�&E P&2`# �D� \52A2,
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0I 019 FE �Z< >?9 �" \�/$ P&2`# FEF7, g7B �7./ _<���7b \K?7, &7Q�� v�7Z n7� �" ?@/<5"
<&, <� >;�< P&2`# )2@� �]/<5" �<&O FE 0B<� �+@" .?@B� FI<�< �@a{7�&M ;< ?@E gB<&� �5` >

 �./ _<���b�5, .
 &HI�1�Z ;< ?[, <� �<&O ?2G5" XYZ FE �Z< )�< P<� )�&1+, �<&O ><&, C�?, >&Z �`�Z ><&,

1978g2B� ?6� 01H]/ \�*B �,n(K< 5VO >�B�5RE t�*" ?2G5" FE1 �&7E ?6� �7Z< P�7I C72G� .
 �5` �5RE K� )�< FE �Z< )�< �<&O K \<&�< �'9 ><&, .?/�5, �@a &2c��)�< &, \Kf�< ?2G5" -

 rZ<K< �� \<&�< ?2G5" sB�E \<&Ha ><&, \�1],&O >D�,1979�Z< \�1],&O �'9 C2G�. >&Z �I
 �5RE )�< �� �./ ?2G5" <&�; . g��<� FI<�< f2/ \5@E�" <� �<&O �5RE ><&, C�?,�� P�K� )�< ;<&� �,

q2R/ K, .�Z< P�5, P<&*B >���; ��2], >�Bv�7Z �� �<&7O K \<&7�< )27, �7@a t�7*"< ;< ?[1990
 v�Z �� �@a )�< \���( ;< ?[, K �&E FA*9 ��5E F, �<&O �5RE2003�<&73 �T�&I$ t5oB ��5I

0I &z/ F, .��&c v�Z ;< ?[, FE ?Z�1978?72G5" K �Z< P?�?/ <� sI<�$ >K� \<?@� �5RE )�<
�Z< P�5, �@a %5j1Z� P�<5*B �5RE )�< �� �./XY7Z F7, F17]/<51/ �57RE )7�< g7B ;57@B K

 �<�5*/ .��&c;�, �5` 0[2HM ?2G5"3�Z52(\�R/       .�7Z< �<&7O 07[3<K ?72G5" K C�?7, >&7Z P?@B�
0I 0[2HM ?/K� ;< �<&O ?2G5" �<&e/< F, 0[3<K ?2G5" ;< C�?, >&Z \�&E gE ;< �<�?oIF7E g27Z�

>&Z )�< �<�5*/ ��4 �Z52(gZ�.�Z< P?6
 +)0 QN"0Q*>M 6>dM +()@ B9E>H u();3( � c*B@

 �Z5c$ �� ��5E F, �<&O FA*9 \�I; �" ��5E �5RE1990,FF7p��9 �27B r7Z5" g2817]I �57M
1I 0�<f/K&,|57VO >�B�57RE C7E ?72G5" ?6� W�Z<&, \<�K� )�< ><&, >;�oI >&Z .�5, P?R/ &p

, n(K<fo?7[, NLKf7/K �'9 K >�5[Z \�1],&O K �<&O -��5E -\<&�<&HI�7Z� ;<2002F1`�7Z
 .�Z< P?6s@E<K�<�57*/ .?76 ?B<5` �e, >?[, sj, �� ?2G5" sB�E )�< &,<&, �� \�1],&O4

 �Z52( K C�?, K 0[3<K ?2G5" �<�5*/6�Z52(07[2HM &27]I ;< �7�5E ?2G5" �<&e/< -\�7R/ <� %<
0I?B�.

'"-j@)S 6>dM +()@ B9E>H u();3( � c*B@ +)0 QN"0
[77Z \�177],&O ;< >�5&77Q��)1776<� C772G� F77, �577RE )77�< .�77Z< f��77*1I n77(K< 577VO >�B�577RE

�2�&~F7, F17], <� �57` ?72G5" )�fQ��7a P?@@E?2G5" n� ?@/�*B FE ��<� <� )�< �2A,�3 0G�` >�B

1. K \�1],&O -\<&�< -�<&O 0@[� -�&E &22h" \�6?2G5" \<&e, )�< �� FE 0��B�5RE ;< &2J F,)2@�*BK&HI�7Z� ;< ?7[, NLKf/2002
0/�I;)�� P�<� =� �56$ &M�` F, FE(���� sB�E �./ ?2G5" �5RE )�<
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P�<� K �<�5*/ FE 013K .?B� &22h" r�<&607I P�7Q/ <� \�17],&O �7./ ?72G5" F7, �57,&I >�7B-g27@E
0I )2GK< FE g2@2, v�Z &`<K< �� \�1],&O ?2G5" s�<f�<1978 :�5, C2G� K� F, s�<f�< )�< .�<� =�

& vK< C2G�0IN7Z< �N78/< l53K C2G� F, FE \<&�< �5RE ?2G5" sB�E \<&Ha ><&,��7."<
 .�5, P��1�<0/�7I; �7" �57, 01357I �NI�E \�1],&O ><&, ?2G5" s�<f�< )�<?7/<51, \<&7�< F7E
 _NTRI'c &Z �R( <�?72G5" C72G� )27*B F, ��&c;�, �5` {,�Z ?2G5" XYZ F, K F16<

$ �� P�"5E P�K� n� ;< �( <� �5`K C��1979C�?7, >&7Z .?7/<�&c;�, F72GK< \<f2I F,
�� \�1],&O ><&,&7H1E< ;<) \�7I; )�<1978 $ �7"KC7��1979�<&7O K \<&7�< �'79 �7, (

0I F1`�Z .�56
& tK� C2G� F, �5,&I ?[, ->?[, F[3<K$ ;<K C��1979�7*23 0713K \�7I; )7�< �� .�57,�7B

?72G5" s�<f�< �, \�1],&O .�<� s�<f�< <� �5` �./ ?2G5" >�5[Z \�1],&O -���� s�<f�<
0I Cb< ��<� �57` ?72G5" f72/ �7+/$ F7E ?7@E�<�<K <� n7(K< >�B�57RE &7Q�� �Z<5`

" �5` &z/ ��5I �*23 F, <� �./ �*23 {�&M )�< ;< �" ?@B� s�<f�<.?B� C2A8
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