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� ��������� �� �!  �"��#�$� %�!!&� !'�� �(� )*�+, "�-�./0 �1�,2  ��  �� 3��� 4� 

�, ��$ 1�5�67!� �� 18 90 "16� �7�5�" :�73�0 "��
� 1�;<�+, = 1�>	�., 16� �7�5� 6?�8	 .67�

A�?��� �.B 9� = ���� "���2�.C� 32.D �� �*E� F�G  F�D .� � 1��� 4� F�D �� "�
��7  9� 2�� 47

��!$H#, "�-��!$ 9� 2�� 47 �.C� 9���� �<.� � �!  ��C��� I>7 IJ?  36??0H#, "�--

 9��� I-�0 �� C�K, �<.� � �!  L� M�+�� ��8 �N�� %��C� 9� .� � 16� �7�5� 6?�8	 �� 36??0

H#, "�5��!$ 9� 2�� 47 �.C� � �� �5� O�D 9K<�P, Q� � ��
�!'�� 36??0 �� ��.0
, F�G  9�

3��� 2� 3��;� � "�-32  = 9K .� F�D �� �./024  �7�,2 3�=� �B 9�	�� 9K .� �./01980  ��2015  =

��!$ 9� 2�� 47 �.C� 9��� � �� 9� ��.*��� T�U, F�>�7� ".N<� "!���0 9� ��H#, "�-0 �(� �36??

T�V��W!, "!���X� = 9C �(, �� 16� �7�5� )*�+, "�-)*�+, "�-�./0 �<.� � �!  ��C��� 1 

�, F=� T�V� 2� F�>�7� = 16� �7�5� 6?�8	 I��W	� �� 90 � � 18 2� �0�D O�D 9K<�P, Y���7 .�2���

3�0 �0D "��#�$� 16� �7�5� ��  9� "��0 1�W!, 9� �-�./0 90 ���V�) ���V�) :=� T�V� 9� (67�

 �7�5� 2� ��\�� ]P  "���� �-�./0 90 "�5��!$ 9� 2�� 47 �.C� 9��� �(6?�^- "��#�$� 16�

H#,-�./0 �� 36??0) 9�	�� 9K .� = 9K .� F�D �� "� (�<.� � �!  ��C��� 32�67� '� %=�;�, %6� ��

�, I-�0 = I��W	� _!�� 9�.6���  

  

./��-0�)�1: "��#�$� 16� �7�5� �2�� 47 �.C� ��<.� � �!  ��C���  

����� �3 JEL: E31 �F62 �O24.   

                                                      

 *`!� ��#�$� "�0� ".J/7�� 9!,=�� 3�N/7�� ���6, = ��#�$� 36X/7�� a*�<�  
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1 .�%��%  

�� �*E� a,�� F.� c*d �L! U0 �<.� 9�e7 cCB���C' ��!$ ]P  = 2�� 47- .� � �

 47 %�!!&� `!� 9P���.���� �.�= �X��W7 9P��� L� 2�� 47 = F.� �:�.� `!� `����?�

2��%�7� .7 1�W!, = 9<��K, HB L� �� ��!$ ]P  �� 9<��K, N�� HB �� �- %�!���

`!� ��#�$�2�� 47 �.C� 9��� 9� a*�<�1  ) � � 36� H=K,"=U�= W�.<`  = .! 

1.?>!,2 �20173��� 1�/7 )*�+, ��J� = "e7 6-�.� .(T5, 2� �X� 90 67� a,�.� ̀ ��

��!$ ]P  9� 2�� 47 �.C� 1�W!, � ��
�!'f� ��C��� .� � �<.� � �!  ��C��� ��-

�<.� � �!   g .�36��$� �!  "�
��, `!!K� "W0, L7�� �?K� �<.� ��
�� 90�.

H6- �� 6��.$ F���� `�� 9J!�7�, 1����7 �5��!$ %�C' = :�.� "��
�.�.�  �5��!$ 9h -

%�C'�� ��#�$� L� �� 6-�.� .�.� 6-�.d�C�K, �<.� � �!  32�67� 1��- 9� �6��� �

 9-� ��J�1990 � �!  = "�U!,�� "�-��#�$� g .� 18 2� 6K� 36�M�+ ��.5i.7 "�-

� �!  ��C��� �!�-� j+/, I!� 2� I!� 2�� 47 �.C� 1�W!, `!!K� �� �� �<.� "�-

 9-� �B ��2 ��01990  `!��� ��.5i.7 "�-�./0 2� "��!^� �*E� 9#+/, "�U!,

18 �*� 90 �.� �<.� � �!  ��C��� ]P  1�.��7�,2 "���2� �7 aX/, 2� T-3  g*^� =

� �! �, %f/7 �<�, "�- 9-� �<�, 1�(� 2� k� .�	�1990  2� "��!^� �"�U!,

H6- � �!  ��.?� "�X�,8 = ���! 8 "�-�./0 ��C��� I��W	� �5� �� :�.� "��
�

 ��.0
, "�-�./0 �� � �!  `�� "!���X� 9J!�7 �� 90 6?�	� I!� �� ��<.� � �! 

��!$ 9� 2�� 47 �.C� 9���-H#, "� = T!<8) �	�� I-�0 �5�.� a��$ �.B 9� 36??0

�7�!-\4 �2014 F�  �� �.*!� .(2000  1U0 a,�.� = 2�� 47 �.C� 9��� 67.!� ��

 9K<�P, �� "= .�0 1�.?� l(� ��., m.O., F.D �� "6�6� %��e7 = %�!O	 �"��#�$�

                                                      

1. Exchange Pass Through 

2. López-Villavicencio and Mignon 

3. Time Inconsistency Problems 
4. Aleem and Lahiani 
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 = ��#�$� �� :�.� I-�0 �� 90 �0 nP, �� 9!O	 `�� �.d �<.� � �!  ��C��� I��W	�

��!$ 9�2�� 47 �.C� 1�W!,�� = o7�h) �	�� 6-�.d I-�0 �-c7� 1 �2010.(  

1�(� = !d� 9-� 6?h �� �7�5� ��#�$� %�!!&� �0�D �9�	� %�.E "��#�$� "�-

��2�� 9?!,2 �� 1�5� "�-�./0 90 � � 18 2���2�� �\�0 "�- �I7�� F�>�7� ��<�, "�-

 F�>�7�36� 9�^��= T- 9� p�6�6� ��0 "=!7 q(� = 9��,  L� ".  9� ��.7 9� = 67�

�, �0D ���N�- �� � H=K, W!7 16� �7�5� 9� nUPE� �� 90 ���N�- `�� .6??0

� �!  "�� �� � � � I<�h =� ��J�� 2�� 47 �.C� 9��� 9?!,2 �� 1�7����#�$� = 1���
�

9� � �� �F=� I<�h .� � 3�0  �.C� 9��� 16� �7�5� 6?�8	 �� �90 � � F�G  `��

 I<�h QI-�0 �� � � 9�	�� I��W	� 9�	�� 9K .� = 9K .� F�D �� "�-�./0 �� 2�� 47

 '� �16� �7�5� I��W	� �� 90 � � �?K, 1�6� .� � �<.� � �!  ��C��� 9� r.�, :=�

�, ��.>� 2�� 47 F�>�7� I-�0 �� �<.� � �!  ��C����.� <�P, `�� �
<Q)!Ks� �� = 9K

 "!���0 9� �� 36� nP, %\�.  9� � �� �5�".N<� ;� � �� = ��.*��� T�U, F�>�7� 3��

3��� 2� "�-32  = 9K .� F�D �� �./024  �7�,2 3�=� �B 9�	�� 9K .� �./01980  ��

2015 ��!$ 9� 2�� 47 �.C� 9��� � �� 9� )*�+, g��� �� 36??0 H#, "�-7�5� �

�, 16�.�2��� 

 �:=� I+� �� 9<�>, `�� 9,��� ��I-=t� %�!��� � "�=, �:.u  Iu+� � �=�

3��� �	K, = I-=t��- �:��u5h Iu+� � = 16� �7�5� �!KO= 2� 36� ��X�8 6-�.�

1�5� )*�+, "�-�./0 �� �<.� � �!  ��C��� �TJ?� I+� � I-=t� ��J� Y���7=  ��

9J!�7 �T/� I+�"!� 9v���.� � 36� 

  

2. �1)A� B����� �� 3�)�%  

 9-� 2� 2�� 47 %�!!&� 9� %����= ��!$ I?0�= 3.(7 � ��1970  .6� nP, "�U!,

                                                      

1. Chang and Tsong 
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I-=t��.C7�=� �,� ��.� W0��, %����= ��!$ 9� 2�� 47 �.C� 32.D �� 9!<=� "�-1  ��

 F� 1988 ��!$ %�!!&� m.O., ��� `!<=� "���7 �� �*d�� "�- 2�� 47 %�!!&� 9J!

 9� �� �*d�� %�6!<.� = %����= �?!/7�� �%����= 1�W!, ���2�� W0�� 1�W!, = �0 nP, ��

��!$ `!� 9P��� �� ��
�!'f� a,�.� 1�.?� ��� ��$ � �� ��., �2�� 47 = �*d�� "�-

 �.*�65, = �.�&E�)1393� 18 ��., �� 1�7����#�$� w0� 9x78 F�D `�� �� .( 67��� e7 y�;�

��!$ 9� 2�� 47 �.C� 9��� 1�.� j$�7 ��!$ = %����= zW� 9� `����?� .� � �*d�� "�-

��!$ 9� 2�� 47 F�>�7� 1�W!, �{�d ���., 90 � � "�=8��� 9� :2\.�.� 6-�.+7 a,�0 �-

�= W!7 `�� 1�X,� ��D �6��� A6(, pU,�0 e7 ��., "\�0 "�� �O�>� �?(?, 9x7�?h. �

|�W� 2�� 47 �.C� 9��� 90 �����?(?, m.7 `�� 9�C<�.6��� L� 2� � ��J� }�(< 2� �-

 �1���X�- = "J� o?�.-) 6?�^- A�!�0 ��!^�1385.(  

��!$ 3.(7 q�� �5� �C �?, m=� 9P>7 36??0���E 3�N?� g .� 9?!5� "��
�

�� %����= ��!$ .� � %����= ��!$ � 2�� 47 �.C� ����.�) "�./0 - "��� �(

a�6C�) %����E ��!$ 36���
�2�� 47 ~� �� (2)S�.� � (  

��!$ ".N<� ~� ���7 = |�6<.$ "��
�3 1997 |�6<.$ = ��,�0 =42005  3�N?CX�

�, 9�	� e7 �� 36??0 ���E�, 6!<.� ���d �� �=	 �5� �� ��\�0 90 �.�= 6?0  ��

�W- = 6,8�� ��6>, 9� 9�.�9?.� � �.d �.  1�0 w0�6D F�C7� 9� �-  

П� = S����	
��� . �� − ��	
��� . ��. ��
�� )1(                                                 

\�� 9P��� ��П�  �� � 36??0���E 3�N?� �. 	  "\�0 "�� a0 "�O�>� ��6>, W!7

) 36??0 ���= �./0 6,8�� 2� �K��� 90) � � 6#>, �./0 �� ������E�� �=	 ��!$ = (

) \�0��� = (� � 6#>, �./0 �� (�  2� �K��� 90 � � 36??0���E 3�N?� 9?�W- ���� W!7

                                                      

1. Dornbusch 

٢  ��!$ �2�� 47.� � �*d�� F.� 6D�= L� ~� �� ����d F.�  

3. Goldberg and Knetter 

4. Campa and Goldberg 



��� �
��� � !��� �� ��� 	�
 ��� ���� �� ���� ����� ����� ��
    41  

_____________________________________________________________________________________ 

) �W�� � 9*�� 2� 6!<.� a,�.� 9?�W- = �O�>� ��6>,��
�.� � (  

 3���� 9<��K, F=� 9C�, c�/,1 � � 9� �� %����= ��!$ ��.  "2� w0�6D �5�

�,.��=8  

��� = �
��

��
	
��� . ��. ��
� � �

����, � = −
 ��
�� 

� 

�  )2(                                    

) 2�� 47 2� �K��� ������= "\�0 ��!$S�) ���57 9?�W- (��) �8 q��, = (�.� � ( 

 3���� 9<��K, "�-�,����2 q��, jd���) 1U0 = �d "�-!&�, !'f� �(� (�8

 "��#�$� �d ]P  �� .6?�^- "��#�$� = "��2�� %�6$ 1.x�- �*,�.�I/0 ��!$� 

�O�>�  ]P  �� = "��#�$� 1U0 1.x�- �*,�.��*d�� j<�d�7 6!<.� � 9���

9K .� ��C��� 9��� �:�.� ��./0 �N�	���<.� � �! �  47 %�7� .7 %6� ��<=� �-6�

...= ��#�$� 1�.� 2�� 9��� �2�� 67��� �.sD1  �1���X�- = �D�C#,)1396 3���� 9<��K, .(

2  1�>>(, 90 ".(7 9� � � 36� 9�	� ��0 9� ��J� %�K<�P, �� �*E� 9<��K, 1�.?� 9�

T����N< ��T5, "�-!&�, 1�0 ���= = �.0
, 9<��K, 2� "!� �%����= ��!$ � ��
�!'f� = 

3�.�7 9C �(, �� 2�� 47 �.C� 9���.67�  

!"��� = #$ + #�&"S� + #'&"�� + #(&" � �
����  )3(                                     

#� ��!$ � 2�� 47 F�>�7� 1�W!, �, 1�/7 �� %����=1�?h � � �?K, ̀ �6� 90 6-�h 9

 6E�� L� 2�� 47�, I��W	� 6E�� 6?h %����= ��!$ �6��� I��W	��6�� ) = o7�h

��c7� 2 �2010 .(  

 

2-1 .��� 	�
 ��� ���� ) ��� �
���  

 2� T- 90 � � �*,�.� zW� �2�� 47 �.C� 9��� � ��
�!'f� a,�.� `!� �� 16� �7�5�

 �.�= 18 ��., �� 1�>>(, = 1�7����#�$� `!� �>	�.� "e7 }�(< 2� T- = ��J� }�(<

                                                      

١.  1���X�- = �D�C#, 9K<�P, 9� 2�� 47 �.C� 1�W!, � ��
�!'�� a,�.� ��  9K<�P, �5� 9<�>, :�(, 36?7�.d

1396  1���X�- = "6�(, =1391  1���X�- = "N/< =1394 .6?0 9K��,  

2. Chang and Tsong 
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 9��� = 16� �7�5� I��W	� �� 90 6?�^- 6>�K, 1�7����#�$� �HB L� �� ��2 ����67

J78 2� ���#�$� 1�.� 2���, �6!� "�/!� a,�K� �7�5� ��#�$� �� �-�./0 ��#�$� 90 �0 �6??

 �-�./0 ̀ !� "��#�$� %��=�, I��W	� �*� 9� 2�� 47 %�7� .7 = �7�5� %�7� .7 9J!�7��

��!$ "�/!� %6� ���, ��$ !'f� �(� �� �*d�� "�- 3��6�� �N�� HB �� �,� �6-�

I-�0 �� 16� �7�5� I>7 9� �C^7 �Cw,  `�� 1���6	B ����� �.�= 2�� 47 F�>�7�

9P �= = 9!<=� "�-\�0 ��!$ 9x7�?h 90 6?�^- 6>�K, 3��6�� ��!$ 2� ������= "�

1�2�� �*d�� "�-\�0� 16� �7�5� I��W	� �� �6��� ��, I-�0 2�� 47 �.C� 9��.6���  

  

2-2 . ��.�D ��E��2000 �� �� ���) B�����
� )  

9!O	 `�� �.*!�  �?!��� �,�.� g!(, "���� �./0 L� ��#�$� 9x7�?h 90 �0 nP, ��

��!$ 9� 2�� 47 F�>�7� �6��� � � 6>�K, �.*!� ����C� 9� ��	�� 6-�.d I-�0 �*d�� �-

_ �?, �<.� :�e7 "���� �./0 L� ��#�$� 9h - 90� �!  = 6��C�� 18 �<.� "�-

 = 6?��� ����.d� �	�0 ��C��� 2� ��#�$�� �! ) :�.� F�?0 H6-��H6- "�-"��
� 

 g!(, 1�.� :��8 �� 9J!�7�� .�.� 6-�.d �,��8 ��#�$� 18 �,�.� g!(, �67.� ��� (:�.�

�, 36??0 ���E �./0 �� 6!<.� ���57 9?�W- I-�0 = �,�.� 9��� I-�0 ��e�7� 1�.�

� "���� HUd� 1�7����#�$� 2� N�� �d� .���� �� 2�� 47 �.C� 90 6?�^- 6>�K, �.*!

��!$ 9� 2�� 47 �.C� 9��� I-�0 9� J?, \�� �,�.� g!(, 1���6	B .6� 6-�.d �-

:�.� �� "��#�$� 9x7�?h 90 6?�^- 6>�K, 3��6�� `�� L� "���� = 6��� 9��., \�� "�-

 9J!�7 �� ���� ��$ ��\�� ]P  �� �,�.� %���e�7� 1.h �6��� "6�6� �,�.� g!(,

O�>�H#, "��, I-�0 ������= "\�0 "�� �*d�� 1��6??01��6?�=	 `����?� �6��� 

g!(, �� `����?� �6?-� I-�0 �� �.d �.  9!��D 90 �.� 6?-�.d �.CJ, �*d�� "�-

��7 \�� �,�.� a>�?, ������= "�-\�0 ��!$ jd�� 9� �� 2�� 47 I��W	� ��'8 6?7�.�

 �.*�65, = �.�&E�) 6??01393��� L� �� .( 9��� 90 �0 1�.?� ��^��� �*0 "6?�

�./0 "��#�$� �!KO= 9� 9�.� �� = � � "���2 "�-!&�, !'f� �(� 2�� 47 �.C�- = �
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q.��, 18 � 3���= "�- �� T- "e7 �7�C, �� c��P, ��!� �.d 9� ��=�;�, �6� 67�.�

� �<.� � �!  ��C��� 9?!,2 �� T- = 16� �7�5� 9?!,2 "��
�'� 3.(7 �� �0�/, 3��6�

 47 �.C� 9��� 1�W!, �	�X�., �5� "�6�6� %�K<�P, = ���67 �.�= 2�� 47 F�>�7� �

.N<� 9� a .� �� 2��9�d��� 2�� 47 �.C� 9��� ��=8� 9� �Pd!� "�-67�.  �5� `!>>(,

��!$ � 2�� 47 �.C� �Pd!� ��=8�9� �� "!&�, L� - ��*d�� "�-  !&�, 1�.?�

9�	� e7 �� 97�� 8�!KO= �� T�V� ̀ �	� e7 �� �� = 67� "��#�$� )*�+, "�-) :9*�� 2�

 _ �?, �!KO= ��<.� � �!  = "W0, L7�� ��C��� �!KO= �`!��� = \�� �,�.� g!(,

�� ��<=� �-6� _ �?,�7 ��(... = "��#�$� c7=� �� �.0� g��� �2�� 47 ���C'�� �� ���C'  

� � 9J!�7 `�� 9�9�	��� � �Pd!� 2�� 47 �.C� 9��� 90 67�. 9EUd 9,��� �� 2� "�

�, 0M ����d = �*d�� %�K<�P, �Pd!� %�.E 9� �� 9K<�P,��., m.O., �� 90 �.�

3��� ��$ � �� ��., "��#�$� )*�+, g��� �� = �7�5� }�(< �� 90 ���K<�P, �� = 67�

 �!  ��C��� �� 16�9�d��� 2�� 47 F�>�7� 9��� ��=8� 9� �<.� �.67�  

  

2-3 .����* B�G��H%  

 T!^>� 9� � 9  9C5K<�P,��., m.O., 9� 9�.� �� �32.D `�� �� 9�	� :�J7� %�K<�P,

�, F�>�7� �� T5, a,�� 1�.?� 9� �� �,�.� g!(, ��.*!� 2� "=!� 9� �F=� 9� � �� .�.�

0 1�.?� 2�� 47 �.C� �Pd!�3� `�	� e7 �� �� 32.D `�� �� "6K� %�K<�P, 9�C<� .67�

 e7 �� 2�� 47 �.C� �Pd!� F�>�7� �*� �� �P��� L� - �"��#�$� "�-!&�, �� 

9�	�.67� ) �.*!�2000 9�d��� �X�,8 �./0 �� :�.� � 2�� 47 F�>�7� 1�W!, � �� 9� (

 �� 90 � �5�	�� � � 9J!�7 `�� 9� = 9-� d�=�1990  2�� 47 F�>�7� %6� 2� "�U!,

 �.0
, 3�=� �� :�.� I-�0 9� 18 �*E� �*� 90 � � 36� 9� �0 �X�,8 �./0 �� :�.� �

�,� �X�,8 �� ��#�$� �� \�� :�.� %�C' = :�.� I��W	� �� � � 6>�K, �.*!� �
< .���



44     ���� '4)� 5��"� '61� 4�� '3����7�� ) ��8�9� :%� .8�1398  

_____________________________________________________________________________________ 

�, I��W	� 2�� 47 �.C� 9��� (\�� �,�.� g!(,)6��� .1���X�- = ==1)2017 3��;� � �� (

3��� 2� �*#	 "�-22 ,2�  .s� �./0�1 3�=� �B 9K .� = "��X�-1994  ��2013  =

.N<� 2� 3��;� � ��" 3��� T�U, F�>�7� 9��� �� �<=� �-6� I>7 � �� 9� �C!0� "�-

9�d��� 2�� 47 �.C�?�	�� � � 9J!�7 `�� 9� �.d 9K<�P, �� `!>>(, �67�� �� 90 6 I��W	

�, I-�0 2�� 47 �.C� 9��� �<=� �-6�.6���  

 1�.� 2�� 9��� }�(< �� 2�� 47 �.C� 9��� ��=8� 9� 1�>>(, �:=� 9� � %�K<�P, ��

9�d��� (16� �7�5�) "��#�$� �F�w, �.B 9� .67�~�.<=� ����,2 )2009 2� 3��;� � �� (

3��� 97�!-�, "�-12 3�=� �B ����=�� �./0 2000  ��2007 .N<� 2� 3��;� � �� =" 

� 2�� 47 �.C� 9��� �� ��#�$� 1�.� 2�� I>7 � �� 9� "���� 1.! ���.d9 d�� j

� � 9�d��� %����= ��!$. � � 9J!�7 `�� 9� c>(, "��J� 1�.� 2�� ̀ !� 9P��50 �	��

~.57�= = k*!!7�� .� � j+/,�7 �.0
, "�-�./0 �� 2�� 47 F�>�7� =3 )2013 �� (

3��� 2� 3��;� � "�-20  3�=� �B 1�5� �./01975  ��2004 .N<� 2� 3��;� � �� =" 

3��� "��0�6	 �C^7 � 2�� 47 �.C� 9��� �� 16� �7�5� I>7 � �� 9� ��.*��� "�-

9�d���67�.  `!>>(, �.0
, "2� ��28 9��� I��W	� �C50 6?�	�� � � 9J!�7 `�� 9�

�>�7� 1�W!, �"��J��, I��W	� "��0�6	 �C^7 � 2�� 47 F1��� = 1�02=� .6���4 )2015 �(

3��� 2� 3��;� � �� �*#	 "�-88  3�=� �B 1�5� )*�+, �./01980  ��2013  �� =

.N<� 2� 3��;� �" 3���97�� 8 �C!0� "�- 2�� 47 �.C� 9��� � 'G, a,�.� � �� 9� "�

9�d���� 9J!�7 `�� 9� `!>>(, �67� %�7� .7 = :�.� �� 2�� 47 �.C� 9��� 90 6?�	�� � 

���� �;?, 9P��� 1�.� 2�� 9��� = 6!<.� H�X� �2�� 47 %�7� .7 �� = �Cw, 9P��� �,�.�. 

���	 = .?N!?�5 )20163��� 2� 3��;� � �� ( 3�=� �B �X�,8 �./0 97�!-�, "�-1993  ��

                                                      

1. Wu and et al. 

2. María-Dolores 

3. Daniels andVanhoose 
4. Ozkan and Erden 

5. Benigno and Faia 
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2012 .N<� 2� 3��;� � �� =" 3�����.*��� "�-  �.C� 9��� �� 16� �7�5� I>7 � �� 9�

9�d��� 2�� 4790 6?�	�� � � 9J!�7 ̀ �� 9� ̀ !>>(, �67� 5� = ���$� 9��� I��W	� �� �7�

I��W	� �X�,8 �./0 �� W!7 2�� 47 �.C� 9��� �16�.� � 9�	��  

 �� = �<.� � �!  ��C��� �� �<.� � �!  I>7 `�	� e7 �� �� :.  9� � %�K<�P,

���!$ ]P  9� 2�� 47 �.C� 9��� � �� 9� "W0, L7�9�d��� �-�F�w, 1�.?� 9�  .67� 

L�5�� = 1.?���1 )20043��� 2� 3��;� � �� ( "�-20  3�=� �B 9�	�� 9K .� �./01971 

 ��2003 9�d��� 2�� 47 �.C� 9��� 1�W!, �� �<.� � �!  I>7 � �� 9�!>>(, �67� `

� � 9J!�7 `�� 9�   47 �.C� 9��� I-�0 �� ��5, ��!^� I>7 �<.� � �!  90 6?�	��

 .���� 2��.�C!� = �x7=6?,�2 )20173��� 2� 3��;� � �� ( "�-114 F�D�� �./0 �B 9K .�

 3�=�1990  ��2013 9� �� =T!�K� "�-�=��/� �=� "!���0 �.C� 9��� � �� 9� 9�	��

9�d��� :�.� � 2�� 4767�. !>>(, � �!  ��C��� 9��� 90 6?�	�� � � 9J!�7 `�� 9� `

�, 90 � � ���-��W�� 2� �X� �<.� W�.< .6-� I-�0 �� :�.� � 2�� 47 F�>�7� '� 67�.�

"=U�=` ) 1.?>!, = .! 20173��� 2� 3��;� � �� ( �*#	 "�-14  9K .� F�D �� �./0

 3�=� �B1994  ��2015 .N<� 2� 3��;� � �� =" ��/� 3.(7 � �� 9� 9�	�� T!�K� "�-�=

T�V� ��,�.� g!(, !'f� 47 �.C� 9��� �� � "W0, L7�� ���	� = �<.� � �!  "�-

H#, = %����= ��!$ � 2��9�d��� 36??067�.  9J!�7 `�� 9� �.d 9K<�P, �� `!>>(,

90 6?�	�� � � C� 9��� ��.� �,�.� %���e�7� %�C' 9� J?, 90 �<.� � �! . 47 �

 L7�� = 6��� H�;� "W0, L7�� ���	� �6$ 9h - `!?x�- = ��� 6-�.d I-�0 �� 2��

� 2�� 47 F�>�7� �6��� 9���� FU>� � "W0,9 H#, = %����= ��!$-�.d I-�0 36??0 6

.�	�� U!�U, = "67.��03 )20183��� 2� 3��;� � �� ( ��.?� "�>�	8 �./0 �*#	 "�-

 �7�,2 3�=� �B1980  ��2015  9��� I-�0 �� �<.� � �!  ��C��� I>7 � �� 9�

                                                      

1. Gagnon and Ihrig 

2. De Mendonça and Tiberto 
3. Kabundi and Mlachila 
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9�d��� 2�� 47 �.C� I-�0 :�.� %�7� .7 = :�.� 90 �7�W!, 9� 90 67��� 1�/7 �578 .67�

 I-�0 9� J?, m.O., `!�- = �.� 6-�.d "�/!� "��C��� "���� �<.� � �!  �6���

��!$ 9� 2�� 47 �.C�.6� 6-�.d �-  

  

2-4 .�.*�� B�G��H%  

1��� �� ��!$ 9� 2�� 47 F�>�7� 32.D �� �;*�+, %�K<�P, T- �d� .� � 9�	� :�J7� �-

�!KO= �9*�� 2� "��#�$� )*�+, g��� �(� �� �.0
, m.O., �%�K<�P, )*�+, "�-

�!KO= ��,�.��� �2�� 47 %�7� .7 "�-3��� ��$ 9K<�P,��., ... = "��#�$� ���C'�67� ��

 = (16� �7�5� ��) "��#�$� 1�.� 2�� I>7 9� 1��� �� ��0 ��!^� %�K<�P, �F�D `��

9�d��� 2�� 47 �.C� 9��� 1�W!, �� �<.� � �!  ��C��� 9K<�P, =� 9� F�w, �.B 9�  .67�

) 1���X�- = "J�1385) "W!�� = (1393�, ( 1���X�- = "J� .�0 3���� 1�.�

)1385^!  2� 3��;� � �� (T� � �!  = "��#�$� 1�.� 2�� 9��� I>7 �C#� "2�	 "�-

 � � 9J!�7 `�� 9� �578.67��� ��$ � �� ��., 2�� 47 �.C� 9��� 32�67� !!&� �� �<.�

 jd�� 1�.?� 9�) �*d�� %���C��� _�O I��W	� = 1�.� 2�� 9��� I��W	� �� 90 6?�	��

!7 47 �.C� 9��� 1��� ��#�$� �� (�<.� � �! �, I��W	� W `!?x�- �6���"W!�� 

)13933��� 2� 3��;� � �� ( 3�=� �B 1��� "�-1350  ��1389 9� �� =.N<� "!���0" 

9;$= �� 1.! �� �.d� 2�� 47 �.C� 9��� � �� 9� �K�2.� "�-9 ��!$ �� %����E9�d� 

� � 9J!�7 `�� 9� c>(, �� �#�$� 1�.� 2�� 9��� I��W	� �� 90 �	��� �� :�.� = �� 1��

� 2�� 47 �.C� 9���9 I��W	� %����E ��!$.� � 9�	�� ) �7�!	.E = ��85,1395 �� �(

3��� 2� 3��;� � �7�,2 3�=� �B 1��� �*#	 "�-1369  ��1393  2� 3��;� � �� =".N<� 

97�� 8 1.! ���.d :�.� � �>!>D=  �� � "�-!&�, �Pd!� ���	� � �� 9� "�

d���9� %���e�7� `!��� �N?�6>7 6�� T�V� �� 90 6?�	�� � � 9J!�7 `�� 9� `!>>(, �67�

T5, 1�.?� 9� 2�� 47 = �,�.�`!!K� a,�� `�� �,� �6?�^- 1��� ��#�$� �� :�.� 36??0

T5, �,�.� �7�?!�B��7 = �N?�6>7 6�� ��,�.� %���e�7� �\�� �N?�6>7 6�� T�V� ��� `�
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`!!K� a,��??0) 1=W(, = 1�!v.*,U � .6?�^- 1��� ��#�$� �� :�.� 361397 3��;� � �� (

3��� 2� �7�,2 3�=� �B 1��� 97�!-�, "�-1381  ��1391  2� 3��;� � �� =".N<� 

97�� 8 "���� 1.! ���.dq.� !'�� 3.(7 � �� 9� "���!$ � 2�� 47 "�-"�- 

9�d��� "��J� ��=�� �B �*d��(, �67� ��!$ I?0�= 90 6?�	�� � � 9J!�7 ̀ �� 9� ̀ !>>

H#, �.0� �<�D 9� �C^7 c7=� �<�D �� 2�� 47 q.� 9� %����= = 36??0 6!<.� �36??0

.� � �/!�  

 

2-5 .�1)A� �!�� �� �E�# �1)A� K!�"D ��)�E�# �G��H% 3�)��
 L!�MD ) �1  

�	� :�J7� %�K<�P, ��  �� �*E� %=�;� 9  O�D 9K<�P,:���� �.0
, 32.D �� 9  

1- �*E� W!7 O�D 9K<�P, �*E� "�=8.7 90 %�K<�P, ��  �� O�D I-=t� %=�;� `��

�, A�^D 9� ����d = �*d�� %�K<�P, 2� L� �!- ��2 .� � 9K<�P, ��., m.O., �6�8

��� I>7 � 6!0�� �� 2�� 47 �.C� 9��� ��=8� = � �� 9� 9<�>, `�� ���N7 2� aC$ ��9 

.� � 9�d���7 16� �7�5� )*�+, g��� �� �<.� � �! ��C���  

2- 3=� 9� %=�;� `!,=� 9�	�� 9K .� = 9K .� F�D �� "�-�./0 9� �-�./0 "6?�

�,�T!^>� `!?h L� �� %�K<�P, ��  �� .��� �.C� 9��� = � � 36/7 :�J7� "6?�

�� = � � 36� ��=8� 1�^X� 3=� =� - "�� 2�� 47  �-�./0 2� 9� � L� "�� �	E

 1�X,� ��.0
, 3=� =� 9� �-�./0 T!^>� �� O�D 9K<�P, �� �,� �� � 36��� ��=8�

�, T-�	 �-�./0 2� 3=� =� - �� 2�� 47 �.C� 9��� 9^��>, = �=�8�.���  

3-  `�d83��� = .N<� 9� W!7 O�D I-=t� "�=8.7 = %=�;�r.�, 3��;� � ��., "�- 

�, "��#�$� 16� �7�5� �,�� jd�� 2� O�D 9K<�P, �� .�.�KOF  2� `!?x�- =

�, 3��;� � 2�� 47 �.C� 9��� ��=8� �5� ��.*��� T�U, F�>�7� ".N<�3��;� � .�.�  2�

 jd��KOF  ��!$ 9� 2�� 47 �.C� 9��� ��=8� �5� ��.*��� T�U, F�>�7� ".N<� =

H#, )*�+, g��� �� 36??07 36-�/, �*C$ %�K<�P, �� 16� �7�5����.�.  

  



48     ���� '4)� 5��"� '61� 4�� '3����7�� ) ��8�9� :%� .8�1398  

_____________________________________________________________________________________ 

3-��� ���G% ) �1)A� N)� . �1  

3-1�1)A� N)� ) -��O��� ���% 3�7�� ���G% .  

".N<�  = o7�h %�K<�P,  = "e7 �7�C, ~� �� O�D I-=t� �� 3��;� � ��., ��J�

�� c7� )2010(� 1��� = 1�02=� )2015= ( "=U�= W�.<` 1.?>!, = .!  )2017( 

 �2 %�.E 9� ��.*��� T�U, F�>�7� 1.! �� _<�$ �� �.0
, ".N<� .� � 36� A�+�7�

.� � ]�#� a��$  

&,-./� = 0/ + 1�&"223/� + 1'&"223 ∗ ,325/� + 1(67-/� +
186&9/�+ 1;</�=
6&9/�; #. , + ?/�                                                                     )4(  

 �� 90\ �� 9P���&,-./�  H#, ��!$ jd�� T����N< F�  ���' ��!$ 9� 36??0

2010�&"223   47 T����N<�� �  �2�� 'G,&"223 ∗ ,325   �B�>�, '� � �!  ��C���

�<.�  47 =�� � �2�� 'G,67-  = 6!<.� H�X�6&9  �7�5� jd�� 16� "��#�$� 

KOF.� � ) !&�,&"223 ∗ ,325 !&�, =� �B�>�, AO �� ( 47 T����N<�� � 'G, �� 2

�, ]�/� �<.� � �!  ��C��� 9C �(, 3.(7 9,��� ��) �<.� � �!  ��C��� !&�, =� (��

5� ���d = ad�� �� "�6K�, %�K<�P, �� �=� `�� .� � 36� ��J�� 3.(7 � �� �

 47 �.C� 9��� � ... = "W0, L7�� "��C��� = �<.� � �!  �!KO= ��,�.� g!(, !'��

�, F�w, �.B 9� 90 � � 36� 3��;� � 2���� = o7�h 9K<�P, 9� 1�.� c7� 2010  =

 1���X�- = �D�C#,1396  47 = �<.� � �!  �B�>�, AO �� _!�� 9� 90 �0 3����

�>�, AO = 2�� = �<.� � �!  !'�� � �� 9� 2�� 47 = ��;7 "�-6,8�� %�7� .7 �B

9�d��� 2�� 47 �.C� 9��� 1�W!, �� 2�� 47 %�7� .7) 6!<.� H�X� !&�, .67�67-(  W!7

 ��6>, 2� �*d�� j<�d�7 6!<.� T����N< H�(7� 2� = %�X � L��6- �*!	 2� 3��;� � ��

.� � 36� 9C �(, �.d �,6?*� ) "��#�$� 16� �7�5� jd��KOF g .� (5���1 

2006 �	�� 9K .� = �	K, �>!>D�� .5���32�67� "��jd�� "!��7�5� "�-�16� 

                                                      

1. Dreher 
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23  !&�, ���=� 2� 3��;� � ��_!0� "��,8 "�-  �"��#�$� 16� �7�5� jd�� = 3�0

� � 3�0 ��J�� �� 16� �7�5� a0 jd�� = ������� �� �!  `�� �� . jd�� 2� 9<�>,

�7�5� g .� 9X���#�$� 16�  "��#�$� 9^ .,KOF k!v.  �, 9v������1 3��;� � �

� � 36�  �1���X�- = ���XD)1393.(  

 

3-2-��� ���G% .-��O��� ���% 3�1  

3��� �,���36� ��+� � �7�5� L7�� 2� O�D 9K<�P, �� 3��;� � ��., "�- �,� �67�

 "��#�$� ���  2� 16� �7�5� jd��KOF k�. 2  a0 ��6K� �� � 36� ��+� �

��., "�-�./0  9K<�P,56  90 � � �./024  = 9�	�� 9K .� �./032  F�D �� �./0

�, a,�� �� 9K .�.�.�  

  

3-2-3���� ����� ����� .  

�=� �<.� � �!  ��C��� 9C �(, �5�9v��� "�6K�, "�-� � 36�. 0 U!�U, = "67.��

)2018 1�!� �� (90 `��  �<.� � �!  �6��� I-�0 :�.� %�7� .7 = :�.� 90 �7�W!, 9�

 � �!  ��C��� 9��� ��=8� �5� O�D 9K<�P, �� �
< ��.� 6-�.d "�/!� "��C��� "����

�, 3��;� � �.0
, :.5;, 2� �<.� .�.���!K, ̀ �� cCB ,6?*� ��6>, 2� :�.� 90 �7�W!, 9�6 %

9�6d �<.� � �!  ��C��� 9��� ��!N� 9*E�	 �.d�, ��� :�.� 90 �7�W!, 9� �,� ��.�

 .�.� 6-�.d ��C��� "���� ��!� ��$ �.d %6,6?*� ��6>, F.D = 6��� T0 %�7� .7 "����

 L��6- �*!	 2� 9K<�P,��., "�-�./0 �� �<.� � �!  ��C��� ��=8� �5� `����?�

�, 3��;� � %�X =� "�� :�.� %6,6?*� 67=� 9C �(, �� = �.0
, �*!	 2� 3��;� � ��.�.�

1�/7 ��!N� 9*E�	 �.d %6,6?*� ��6>, 2� :�.� 90 �7�W!, 9� ��./0 -��C��� 36?-� 

.� � �<.� � �!  `!���  

                                                      

١.  jd�� 9?!,2 �� �/!� 9K<�P, �5�KOF  5��� 9<�>, 9� :�(, 36?7�.d2006 .6���7 9K��,  

2. https://www.kof.ethz.ch/en/ 
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4. �
��� ��GE) �� -����+�� �1��� 3�1��M/ �� ���� ����� ����� ) ���

���� P.�Q%  

4-1�
��� . �G��H%���% 3�1��M/ �� ���  

aX� 9� 9�.� �� "�-1  =2 2� �/!� 9�	�� 9K .� "�-�./0 �� 16� �7�5� ]P  �

 �� �(� � 6E �� ;E �6� `!� �� jd�� `�� 3�=6(,) � � 9K .� F�D �� "�-�./0

 = � � 16� �7�5� 9��� `���0 "���� 1��� �9K<�P,��., 9K .� F�D �� "�-�./0

F�  `!� "�-1980  ��2015  :�.� �� g .�, �.B 9� W!720  �� � 3�.� 9��., "6E��

 �� � 36!x!� 9K .� F�D �� "�-�./0�� !&�, =� `�� 9P��� L� 3���� aX� �� �$� ��

 ��.  2� �� � 36-�/, a��$ �.0
, "�-�./0 `!� �� !&�, =� `�� �Pd!� 9P��� �,�

%=�;�, 9�	�� 9K .� "�-�./0 �� �!KO= N�� ��2 �� � 9K .� F�D �� "�-�./0 2� �

 :�.� `���0 "���� T0 16� �7�5� �� `��V �./0) F�&�� = 1�7.� �`��V "�-�./0 W� 9�

 `!� �� \�� ��!^� :�.� "���� 16� �7�5� A.d p��C^7 �!KO= �� 1�7.� = F�&�� =

�� :�.� %6� 2� 16� �7�5� I��W	� �� �(6?�^- 9�	�� 9K .� "�-�./0  �-�./0 `��

 36-�/, a��$ :�.� = 16� �7�5� `!� �Pd!� 9P��� 1�?x�- 9�C<� �� � 36� 9� �0

 3�.� 36!x!� :�.� = 16� �7�5� 9P��� 90 � � m.O., `�� `!C, ��^$ ̀ �� Y���7 �� �

�, �!KC� �Pd!� 9P��� L� 2� =H�;� �.e?, 9� 90 6?0 9��� ��=8� = 9P��� ̀ �� "2� 

 2�� 47 �.C�T�V� �� 3��;� � "6K� ��^$ �� 97�� 8 1.! �� ".N<� 2� 16� �7�5� "�-

�,.�.�  
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) S+�1 �G��D 4�#�� 3�1��M/ �� T��D ) ��� �
��� � /��� .(  

(T��D 3��" ��V% ) ��� �
��� ���� ��V%)  

    �C?,I-=t� Y���7 :  

  

 

) S+�2 W����! �G��D 3�1��M/ �� T��D ) ��� �
��� � /��� .(  

(T��D 3��" ��V% ) ��� �
��� ���� ��V%)  

    �C?,I-=t� Y���7 :  

  

 3���� aX�3 F�  "�� 16� �7�5� (k*B�) 9/>7 W!7 "�-1990  =2015  1�/7 ��

�,o7�� �� 90 ".(7 9� 6-� �./0 18 �� 16� �7�5� 1�W!, �./0 - 9/>7 16� �
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�, �.#� =� - �� �$� �� �� � 9�	�� I��W	� �B �� 90 �0 r�C?� � 1�.�25  F� 

 �!7� "�-�./0 �,��� = � � 3���	� y�;�� 16� �7�5� �!7� "�-�./0 �,��� �� 9��
�

36� =� 9� =� 16� �7�5� 9 =� ��.67�  

) S+�3 ���� 3�1��M/ �� 3��8�9� ��� �
��� B����XD .(  

 Y*�� Z�����KOF 

         �C?, ���  :KOF k�.   

 

 3���� aX�4 F�  �B �� 1�5� "�-�./0 m.�J, 16� �7�5� 67=� 90 "�-1970 

 ��2015 �, 1�/7 a0 �� 16� �7�5� �.0
, 3�=� �B �� 90 � � 18 2� �0�D �6-�

 "�.KE 3��.�- �!7�F�  `!� = � � 3�.� "�-1990  ��2010  9� �� ��  `��/!�

.� � 9���� 3��-  

  
) S+�4 -�)� �� �1��M/ ��� �
��� �
)� .(1970  �D2015  

         �C?, ���  :KOF k�.   
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4-2\Q� % 3�1��M/ �� ���� ����� ����� ��GE) .  

aX� �� �$� �� 3���� "�-5  ��8  H�(7� = :�.� 67=� 90 _+�?, �./0 ��5h �� �� :�.�

�, 1�/7 9�	�� 9K .� F�  2� 9�	�� 9K .� �-�./0 w0� p\=� 90 � � 18 2� �0�D �6-�

1980  ��2015 :�.�3�0 9�J� �� `!��� "�- %6,6?*� !^, 2� :�.� H�(7� ��,=� �67�

� �!   = "W0, L7�� �-�./0 `�� �� .� � 3�.� T0 ��!^� �.d�� �<.� "�-� 36� � 9

 ��C��� 2� 1�/7 90 6?-�X� :�.� %6� 2� 1�,2 �B �� = 6??0 ��5, �� :�.� 9�^7�.� ��.d

� �!  = "W0, L7�� "\�� ��!^�.���� �.0
, "�-�./0 �� �<.� "�- 

  
) S+�5) S+�      ]��"
�� :T��D ^��V
� .(6���
�/ T��D ^��V
� .(  

       �C?,I-=t� Y���7 :  
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) S+�7.( ) S+�       �(
��� :T��D ^��V
�8�+!�%� :T��D ^��V
� .(  

     �C?,I-=t� Y���7 :  

  

 9� 1��� 90 ".(7 9� � � %=�;�, 9K .� F�D �� "�-�./0 "�� m.O., `�� �,�

 w0�6D � �� ��., 3�=� �B 97�!,�=�d 9>P?, �� 9�	� ��$  = ��;7 ��#�$� L� 1�.?�

 :�.� ��50 �.� 9��., 6E�� ��6>, F.D "���2 ��!^� �,�.� %�	�(7� 90 ".(7 9� � � 3

 1��� �� �<.� � �!  ��C��� 9��� 1�.� `!��� 2� �0�D 90 � � 9���� �.d %6,6?*�

 F�  2� aC$ �� W!7 �! 8 y� A.?� "�-�./0 2� �X� 1�.?� 9� `!h .� �2000  "�U!,

:�.� �� F�  2� 6K� 90 � � 3�.� 9��., ��$� =� "�-2000  = :�.� %6� 2� T- "�U!,

 1�.?� 9� T- ��.?� "�>�	8 �./0 .� � 36� 9� �0 �./0 `�� �� �,�.� %�	�(7� 2� T-
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 2� �C �?, �!KO= ����>�	8 "�-�./0 ��  �C^7 9� 90 ���>�	8 "�-�./0 2� �X�

 F�  2� aC$ �� ���� "��#�$� }�(<1993 :�.� "����� �,� � � 3�.� ��$� =� "�- 2� 6K

 9-� g �=�1990 � �!  = "W0, L7�� "�U!, p��C^7 �./0 `�� �� 36� ��� �<.� "�-

9eDU, a��$ ��C��� 2� = 3�.� A.d �X� 1�.?� 9� L�WX, �./0 �,� �6?�^- ����.d� "�

 F�  2� aC$ �� 90 ��.?� "�X�,8 "�-�./0 2�2000 :�.� "���� T- "�U!, ��!^� "�-

T- = 3�.� \��  � �!  `!��� ��!^� ��C��� 2� 1�/7 90 � � 9���� ��\�� ��!^� %�	�(7�

 9-� a��=� 2� �,� ����� �<.�2000  I-�0 �./0 `�� �� "!N�/h �.B 9� :�.� "�U!,

� �!  "\�� ��C��� 2� 1�/7 90 � � 9�	��.���� L�WX, �./0 �� �<.� "�-  

  

  
) S+�9      ���!� :T��D ^��V
� .(       ) S+�10$�, :T��D ^��V
�  .(  

    �C?,I-=t� Y���7 :  

  

��� L� ���, ��uuu^$ `�� 2� �*0 "6?� F�D �� "�-�.uuu/0 �� 90 �0 1�.?� 1�.�

� �!  = "W0, L7�� �9K .� :�.� 9�^7�.�7 ��.d 9� "W0, L7�� g .� 36� ��� "�-

97.� 9� �6?0 "!�.*� 18 %�7�uuu .7 2� = 6?0 F�?0 ��90 "�  ��-�.uuu/0 2� 3=� `�� ��

 9�	�� 9K .� "�-�./0 "�� m.O ., `�� �,� �� � ����.d� `!��� ��C��� 2� �<.� � �! 

 3�=� �B :�.� �.0
, "�-�.uu/0 �� \=� �N�� %��C� 9� .�uu � kX��1980  ��2015 

� �!  "\�� ��C��� 2� �0�D 90 � � 3�.� T0 %�7� .7 �� = `!��� "�-36� ��� �<.�  ��

.� � 9�	�� 9K .� "�-�./0 
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) S+�11) S+�       ��� � 3��!��� :T��D ^��V
� .(12`!K+% :T��D ^��V
� .(  

        �C?,I-=t� Y���7 :  

  

5�1)A� ���aD b!��
 .  

5-1�!�.��D 6!c% 4���
� 3�7�� b!��
 .  

 18 2� � � 0M 9� :2\�7�5� m.7 90 �5�F�D�� "�-�./0 16� �� 9K .� "�-�./0

9K .���t�= "���� �-�./0 2� 3=� =� `�� �*0 �<�D �� = � � %=�;�, 9�	�� "�-

 ��-�./0 `�d�  `N�- �5� �6?�^- "��#�$� %=�;�,56  =� 9� 1�5� )*�+, �./0

 3=�24 9K .� �./0 = 9�	��32 F�D�� �./0�, T!^>� 9K .� 3���� 9<��K, = �.�4 

 =� - "�� 2� 3=��./0�- 97���6� �, 3�2 `!�+��.�1.  

.N<� ̀ !�+� 2� aC$ 3���� "�-4  ��^��� 9�	�� 9K .� = 9K .� F�D �� "�-�./0 "��

 ��,=� �3��;� � ��., "�-!&�, `!� �Pd!� 9P��� �.�= �p\=� ��.� � �� ��., 9 

.97�� 8 6D ��6K� `!!K� ��,.  �F�>�7� ���� ��6K� `!!K�  

 �.�= �� �� �5�1.,28 2� F�>�7� ���� ��6K� `!!K� = �Pd!� 9P��� "�-!�@ �

!�A  =!B �, 3��;� �1.,28 9� r.�, Y���7 90 �.� 90 � � 18 2� �0�D �.0
, "�-

 �� � �Pd!� �16� �7�5� F�>�7� !&�, }�(< �� 3��;� � ��., "�-!&�, ̀ !� 9P��� p\=�

                                                      

١. 1.,28 Y���7 9/�� "���� N�� �d� = �7�, 3��;� � ��., "�-!&�, 2� �sK� 90 � � 18 2� �0�D 6D�= 9/�� "�-

- 9P��� � �� 9� ��.*��� T�U, F�>�7� ".N<� `!�+� 2� k� �
< �6?�^- 6D�=T��., "�-!&�, `!� �N���C7� 

T- 9P��� O�D c!>(� �� 3��;� � ��., "�-!&�, `!� ���� 1�/7 W!7 Y���7 90 6� 9�d��� c!>(� �� 3��;� � -

 ���W� 2� 9<�>, TJD 16/7 9	�O� �5� 90 �^!7 AM�0 36� 3�2 `!�+� 1.! �� = ���� �.�= �N���C7�

1.,28.� � 36� "����.d �.0
, "�-  
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p�,=�  3���� 9<��K, ��4 �./0 "�� !&�, �.�= �� 9�	�� 9K .� = 9K .� F�D�� "�-

 �16� �7�5� F�>�7� =� - �� F�>�7� ���� L� 1�.�7 }�(< ���;0 � �?C, ;E 9!O	

97�� 8 6D =� = L� �.�= �<�DF�D�� "�-�./0 9�.�J, "�� "�9K .� = 9K .� 9�	��

 .� � 36/7 ����!K, ��.  2�=
J, m.�J, = W���.� �L!v�0� "�-367��!$�� � 1�/7 �-

�, ��., "�-!&�, `!� �Pd!� 9P��� � �� �5� 97�� 8 6D L� }�(< 90 6-�

�, ���;0 3��;� �.6?01  

 3���� F=6� Y���71  16� �7�5� jd�� 97�� 8 6D ��6>, 90 � � 18 2� �0�D

 ��6>, 9K .� F�D �� "�-�./0 "�� (� � 6E �� ;E `!� "�6� jd�� `�� ��6>,)

17/42  ��6>, 9�	�� 9K .� "�-�./0 "�� =37/65 �, 9� 9�.� �� �
< �6���90 `�� 

 2� "�/!� = �\�� ]P  2� 9K .� F�D�� "�-�./0 9� �C^7 9�	�� 9K .� "�-�./0

 "�-�./0 9� �C^7 �� "�\�� 16� �7�5� 97�� 8 6D �
< �6?�^- ����.d� 16� �7�5�

�-�./0 �� �
< �67��� 9K .� F�D �� �7�5� �� F=� T�V� �9�	�� 9K .� = 9K .� F�D �� "

�, yUB� ��!KO= 9� `!��� 16� 9� �.0
, "�-�./0 �� 16� �7�5� jd�� 90 �.�

 2� ��0 _!��17/42  =37/65  9K .� = 9K .� F�D �� "�-�./0 �7�,2 a��>, �� = 6���

 jd�� "�6� ��6>, 90 6?�^- 16� �7�5� "\�� ]P  "���� 9�	��KOF  _!�� 9�

 2� �/!�17/42  =37/65 �,T�V� �!KO= 9� 9�.� �� `����?� .6��� 9� 16� �7�5� "�-

 jd�� � 3��;� � ��., "�-!&�, 2� L� - !'f� 3.(7 = T�U, F�>�7� ".N<� Y���7 a!*(�

H#, ��!$�, 9�d��� 36??0.�.�  

3��� 90 � � 0M 9� :2\'G, 47 !&�, "�- �� � � y=6?E = �7�5� L7�� 2� 2�

`!���+� � F.� �**�<� 36�`!� y=6?E )�K� �� = 67�47 F.� �**�<� 'G, � �� 2�� 

9� %�.E �2�� �C^7 F.� �*d�� �� 9^��>, �� g .�, �2�� F.� "�0� "��J� 

                                                      

١. 1.,28 ���W� 2� 9<�>, TJD 16uuu/7 9	�uuuO� �5� 6D ��6K� `!!K� = �-!&�, `!� �Pd!� 9P��� �.�= "�-

.� � 36� "����.d 97�� 8  
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)�K�.� � 36� `����?� I��W	� 47 'G,  �� �2�� N7�!� I��W	� �2�� F.� ��*d� �� 

9^��>, �� 6D�= F.�� � ����d "�- )&"223(L� I��W	� �� `����?� . 'G, 47 "6E��

�� � = 2��  "�-2�� 6C  g .�, a��>, �� �*d�� F.� �2�� I��W	� �� ����C� 9� ��

F�D�� "�-�./0 �� ����d F=� T�V� �� 9K .� :=� =H#, ��!$ 9� 36??0 9� _!��

 1�W!,671/0  =864/0 ��, I-�0 6E� .6��� �7�5� I��W	� �� 90 � � �?K, 1�6� `��

�, I��W	� 9K .� F�D �� "�-�./0 �� 2�� 47 �.C� 9��� "��#�$� 16� 9��� �,� �6���

 ��6>, 2� :=� T�V� 9� F=� T�V� 2� F�>�7� �� 9�	�� 9K .� "�-�./0 �� 2�� 47 �.C�429/0 

 ��6>, 9�243/0 �, �0D 1�6� `�� �6?0 9��� 16� �7�5� I��W	� �� 90 � � �?K,

�, I-�0 9�	�� 9K .� "�-�./0 �� 2�� 47 �.C� 1��� = 1�02=�.6���2015  � �� ��

 "�� 2�� 47 �.C� 9��� � '., a,�.�88  90 676! � 9J!�7 `�� 9� 1�5� )*�+, �./0

K .� F�D �� "�-�./0 "�� 2�� 47 �.C� 9��� �16� �7�5� I��W	� �� 9�	�� 9K .� = 9

�, I-�0 2�� 47 �.C� 9��� "��#�$� 16� �7�5� I��W	� �� O�D 9K<�P, �� �,� �6���

�, I-�0 = I��W	� _!�� 9� 9�	�� 9K .� = 9K .� F�D �� "�-�./0 "���- �6��� `!?x

 9K<�P, Y���7���	 = .?N!?� 2016  �X�,8 �./0 �� 16� �7�5� I��W	� �� 90 ��� 1�/7

����, I��W	� 2�� 47 �.C� 9 �� "�-�./0 "�� �.0
, 9K<�P, 9J!�7 90 ".(7 9� �6���

 ��^!7 y��E 9�	�� 9K .� "�-�./0 "�� �,� 6! � %�C'� 9� O�D 9K<�P, �� 9K .� F�D

 ����, ��.  2�~�.<=� 2009  �7�5� = 2�� 47 �.C� 9P��� 90 �	�� � � 9J!�7 `�� 9�

>!>D �� ��^!7 j+/, 16� 1�.C7 j+/, �*� 90 ��� 1�/7 O�D 9K<�P, Y���7 �

 �7�5� 9P��� 90 � � m.O., `�� �*C$ %�K<�P, �� 16� �7�5� = 2�� 47 �.C� 9P���

 2� 9x7�?h = � � �Pd!� 2�� 47 �.C� 9��� = 16�".N<� L� � �� "�� �Pd "�-

#� "�Pd ��h� 3��;� � ��., ".N<� ��.� 3��;� � �Pd!� 9P��� Y���7 = 36� ]�

3���36??0.���� 6-�.d 3��- 9� "�  

T�V� �� 2�� 47 �.C� 9��� 1�W!, �� �<.� � �!  ��C��� I>7 � �� 9� F�D "�-
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�, 16� �7�5��, 1�/7 I-=t� Y���7 �T�2��� �<.� � �!  ��C��� I-�0 �� 90 6-�

) 9K .� F�D �� "�-�./0 ��&"223 ∗ cred47 �.C� 9��� �( �, I��W	� W!7 2�� 9� 6���

 ��6>, �2�� 47 �.C� 1�W!, � �<.� � �!  ��C��� I-�0 �� F=� T�V� �� 90 ".(70222/0 

�, 3�=W	� 47 �.C� 9��� 1�W!, � �<.� � �!  ��C��� I-�0 �� :=� T�V� �� �,� ��.�

 ��6>, 9� 2��0265/0 �, 3�=W	�0 9�	�� 9K .� "�-�./0 �� `!?h T- ��.� ��C��� I-�

 !'f� :=� T�V� 9� �C^7 (`!��� 16� �7�5�) 16� �7�5� F=� T�V� �� �<.� � �! 

9K<�P, �!- O�D 9K<�P, ���N7 2� aC$ ��.���� 2�� 47 �.C� � "�/!�� �� 9� "� 

 16� �7�5� )*�+, g��� �� 2�� 47 �.C� 9��� � �<.� � �!  ��C��� !'�� 3.(7

�,� �� � 9�d���7  ��<.� � �!  ��C��� I-�0 ��) O�D 9K<�P, Y���7 �*0 �<�D ��

�, I��W	� 2�� 47 �.C� 9��� L�5�� = 1.?��� %�K<�P, "�� �� �� (6���2004 �

.�C!� = �x7=6?,� 2017 �"=U�= W�.<` 1.?>!, = .!  2017  U!�U, = "67.��0 =

2018  W!7 �.0
, 9K<�P, ��5h - 90 ".(7 9� �� � 9� O�D 9K<�P, �� .^�5J���7 ��

 I��W	� 2�� 47 �.C� 9��� �<.� � �!  ��C��� I-�0 �� 90 6?�	�� � � 9J!�7 `��

�,.6��� 

) 6!<.� H�X� !&�, N�� ��.  2�67- ��!$ jd�� T����N< � ��Cw, !'f� (

H#,� �7�5� I��W	� �� 9K .� F�D �� "�-�./0 �� 90 ".(7 9� ����� 36??0'f� 16 !

H#, ��!$ jd�� � 6!<.� H�X��, I��W	� 36??0�	�� 9K .� "�-�./0 �� �,� �6��� 9

�, I-�0 �.0
, ��6>,) 16� �7�5� !&�, _�O `!?x�- �6���6&9�, 1�/7 ( 6-�

H#, ��!$ jd�� �9K .� F�D �� "�-�./0 �� 16� �7�5� I��W	� �� 90 �� 36??0

�� �,� �� � I��W	� F�D  T�V� 9� �
� �� = 16� �7�5� I��W	� �� 9�	�� 9K .� "�-�./0

:=� H#, ��!$ jd�� �16� �7�5�36??0  .� � 9�	�� I-�0  
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) 4)��1 -��"� �H��� $�"QD b!��
 .(4 ����! �G��D ) �G��D 4�# �� 3�1��M/ 3���  

9K .� "�-�./09�	��  F�D�� "�-�./09K .�  !&�,  

)22/8-  (429/0-  )8/10-   (671/0-  &"223
regime1 

)31/5   (243/0-  )27/3-   (864/0-  &"223(regime2)  

)20/2      (217/0  )23/2     (149/0 67-
regime1)  

)83/2   (187/0  )69/2   (620/0 67-
regime2 

)89/4-    (0120/0- )08/5-(   0222/0-  &"223 ∗ cred 
regime1 

)95/2-   (0093/0-  )44/6-   (0265/0-  &"223 ∗ cred 
regime2 

)89/8   (004/0  )22/3   (0235/0  6&9
regime1 

)82/5   (004/-  )19/2   (0394/0  6&9
regime2 

37/65  17/42  , ∶ Mℎ32Oℎ9&5P7&?2 

76/1  85/1  #: M37"O.M.9"O&9-2 

 � ("��#�$� 16� �7�5� :F�>�7� !&�,) W�7���� ad�� ��6��8 3��,t .� �  

�C?, I-=t� Y���7  

 

F=6� Y���7 3���� "�-2 = 3aX� `!?x�- � 3���� "�-13  =14  � � 18 2� �0�D

 9K .� = 9K .� F�D �� "�-�./0 �� 2�� 47 �.C� 9��� �16� �7�5� I��W	� �� �p\=� 90

 �_!�� 9� 9�	���, I-�0 = I��W	� �.C� 9��� ��<.� � �!  ��C��� I-�0 �� ��,=� �6���

�, I��W	� �-�./0 2� 3=� =� - �� 2�� 47.6���  

  

) 4)��2�G��D 4�# �� 3�1��M/ �� ���� ����� ����� �1�/ d�V� �� ��� 	�
 ���  .(  

�<�D  _�O  F=� T�V�  :=� T�V�  

 I-�0 }�(< 1=6� 2�� 47 �.C� 9��� ��C���

�<.� � �!   

&"223 671/0-  864/0-  

 � �!  ��C��� I-�0 }�(< �� 2�� 47 �.C� 9���

�<.�  

&"223 + &"223
∗ cred 

693/0-  890/0-  

�C?,I-=t� Y���7 :  
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) 4)��3����! �G��D 3�1��M/ �� ���� ����� ����� �1�/ d�V� �� ��� 	�
 ���  .(  

  _�O  F=� T�V�  :=� T�V�  

 ��C��� I-�0'� }�(< 1=6� 2�� 47�.C� 9���

�<.� � �!   

&"223 429/0-  243/0-  

 ��C��� I-�0'� }�(< �� 2�� 47 �.C� 9���

�<.� � �!   

&"223 + &"223
∗ cred 

441/0-  252/0-  

�C?,I-=t� Y���7 :  

  

 
) S+�13) S+�           ����! �G��D 3�1��M/ .(14 3�1��M/ .(�G��D 4�# ��  

T0 r.Pd '� }�(< 1=6� �<�D �� 2�� 47 �.C� 9��� 9� r.�, _!�� 9� o7�� = �.� r.Pd = �<�d.� = o7�

.� � �<.� � �!  ��C��� I-�0 '� }�(< �� = �<.� � �!  ��C��� I-�0  

�C?,I-=t� Y���7 : 

  

6�a��
 .3��e  

 9P��� �� )<�+, a!*(� =� �"e7 �7�C, �� c��P, �<.� � �!  ��C��� = 16� �7�5� ��

 2� ��J� 6-�.� `!?x�- ����� �.�= 2�� 47 �.C� 9��� � 'G, a,�.� 2� �X� 1�.?� 9�

 "�-�./0 �,��� �� 16� �7�5� 90 � � 18 2� �0�D �<.� � �!  ��C��� = 16� �7�5�

- 9��., �.0
, 36�6� �� 1�5� "�-�./0 �,��� = � � 1��� 4� F�D �� 1�5� �,� �6?�^

 �0D 16� �7�5� ��  9� "�/!� 1�W!, 9� 9�	�� 9K .� "�-�./0 90 %=�;� `�� ��

3�0 I��W	� �� ���#�$� �� %�C' a!#(� �5� W!7 1�5� "�-�./0 w0� ��.  2� �67�

3�.� :�.� I-�0 F�C7� 9� �<.� � �!  ��C���C^7 9�	�� 9K .� "�-�./0 9�C<� 90 67� �

F�D�� "�-�./0 9�  9� T- = 6?�^- ����.d� ��\�� 16� �7�5� 9��� �� T- 9K .�

.6?�^- �<.� � �!  ��C��� "���� "�\�� 1�W!, 
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 1�/7 16� �7�5� 97�� 8 !&�, }�(< �� = T�U, F�>�7� ".N<� `!�+� 2� aE�D Y���7

K .� "�-�./0 2� �/!� 9K .� F�D�� "�-�./0 �� 2�� 47 �.C� 9��� �p\=� 90 ��� 9

 F�D�� "�-�./0 �� :=� T�V� 9� 16� ���= �� = 16� �7�5� I��W	� �� �p�,=� �� � 9�	��

�, I-�0 = I��W	� _!�� 9� 2�� 47 �.C� 9��� 9�	�� 9K .� = 9K .�`!?x�- �6���  ��

�, I��W	� �-�./0 2� 3=� =� - �� 2�� 47 �.C� 9��� �<.� � �!  ��C��� I-�0��� �6

� `�� �� �<= �� �<.� � �!  ��C��� I-�0 �;?, !'f� 16� �7�5� I��W	� �� 90 %=�;

�, I-�0 = I��W	� _!�� 9� 9�	�� 9K .� = 9K .� F�D �� "�-�./0 .6���  

 "�=O �1�5� "�-�./0 �,��� �� 16� �7�5� ��X7� a��$ !� �!K$�= 9� 9�.� ��

�.� � 16� �7�5� �;?, %�'� I-�0 �5� � ��-�./0 �� : �9K .� F�D�� "

� �!  .6??0 "!�.*� 2�� 47 %�7� .7 2� `X�, 6D �� �-�./0 `�� �� "��#�$� 1���
�

� �!  �"W0, L7�� FU>� � ��<.� � �!  ��C��� I��W	� �:�.� %�C' `!?x�-- "�

���$� I��W	� � �?�C, "��J� �5� �7�5� "�-��2�� �� �*d�� 1��6??06!<.� "�
�

.C� 9��� I-�0�, 9!E.� W!7 2�� 47 �.�.�  
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