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Abstract: 
The trade balance is one of the most important 

macroeconomic variables, and the macroeconomic 

strategic constraints for developing countries. The main 

target of this paper is study the effect of savings rate on 

the trade balance. According to the article target we used 

time series data of Iranian macroeconomic variables 

during 1960-2015 with application of fuzzy regression 

and auto regressive distributed lag approaches. The 

results of fuzzy regression approach show that savings 

rate and GDP per capita have a positive effect on the 

trade balance in the short term and long term. In the 

other hand the real effective exchange rate and degree of 

trade openness have a negative effect on the trade 

balance in long term. Also the results of auto regressive 

distributed lag approach show that savings rate, trade 

openness and GDP per capita have a positive effect on 

the trade balance and the real effective exchange rate has 

a negative effect on the trade balance. The other results 

are: error correction coefficient shows that 93 present of 

unbalanced short term adjusted to achieving long term 

balance. According to the results of research to reduce 

the trade deficit, an increase in gross domestic savings 

can be one of the important policy recommendations. 

 
Keywords: ARDL, Fuzzy Regression, Real Effective 
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��� J � � $�  ( $�  � &�  48 � ?$@ W $112� 3� -Q�@   (�'�

1388-1352     ��5'+ 	'�/+ ��'`�@  �51�$G� �"+ &  ���I��  ��

+ ���@ _1`.� ,�  M���@ ."@� � � $8 ��$�   ?$'@ tj�  30 "��

b W�5% 3� &�  48 �   � $'�  (��')� & $� $� ���`�+�@ � E#$1

i&�  t�1@�A � -�  $AP+ $A  �F# � �5> "6 &  ]1� (� dG  IT+

 �� ��
�� � n� �) �� � �5�0 (��)� & $� $�1393 :41.(  

F4IED  3'D�`+ �� ��G�&�� � �5>  (    '+ &�  ?$'@ W $'112�P$A 

   �� � ( $'� �"'�\ (�0$'� � � $�  (��)� & $� $� `1`6   (�'�

3@j�� J  ����1390-1372     (�'E# Z1.'7� �"'+ XD�8 ��

(� �$�  � ."@� � � $8 ��$� ��5+   3'0 -'�  �Y &  0�6 M���@ 

���50 ��  '+ `1`6 &�  ?$@ W�@��5@ W"+P    �5'�0 ( $'� �'*T� $A

+ (��)� & $� ]��0 3� $)T+ ���DY  ( $� �W"+"TF� �� � ��$G

 (��)� & $� ]� !H  3� $)T+ �1D���  �5�0+ ��$G F4IED)  � �5>

 ���G�&��1395 :73(.  
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+ ,�  �� F# � W�4D�E+ �� $C�6 34D�E+ W��I�   3'0 "���

=> ?$@ $1AB� �5T0�� �_`.+ ��$� � 34D�E+ 3� 3O5� ��   & "'@ 

     3'�H$V@ � $'8 '��$� ��5'+ F# � W�4D�E+ �� (��)� & $� $�

    '@ ��"'� '��$� 'F# � W�4D�E+ �� $V�� ���Q\ 3� .-�  ?$

=>    3'�H$V@ � $'8 k.� ��5+ (��)� & $� $� �Y $A  �5.@ � & "@ 

(��Y5@ &  
� => .-�   $^@"+ N5C5+ G&�� �� _1`.� (��

 �''� �51''�$G��5# �$''
��� �''� 3''4D�E+ ,''�  ,1''TU�� .-''��

3I8� ���50 l�Q��  ��$� 3� 4�&5� (��     $'A  W"'+"TF� � W"'+

=> ?$@      $'� $'� '48 � $AP'+ &�  ?$'@ � & "@    � $'�  (��')� & 

+       �5'.@ W�'4D�E+ $'R0  �� 3'0 ,'�  3� 3O5� �� t����*@ .�& �$>

 '+ [�*�  ( � � (��)� & $� � &�  ?$@ l�Q��      '> ( $'� �"'���

       (&�'H �51'�$G� �"'+ &  �� �Y ��'1+ _'18� l�'Q��  3� ��$�

.-�  �"��$G ���I��   

  

3- ����G A
�  

3-1-  �3�� )�5�'E�  

IED �� & ��  ���1965� 3�$^@ 	��1� (��  (&�'H  �  'H$4+ 

(� .�$0 _ET+ 91�/0 $� (!1x  � $� h��   	�'�1� 9� 

����� ���@ + �~Fb �� -���) "��0   �'�1    �("1I'� �'� ��1'� �

D� _ET+ (&�H ���� $� (!1x  � �� ,1� 30 �"\ 9� $I% 

� 9� -�  ���@ + t/R+ ."�� $G  �@� ��1�  � �� �"\ $I% � 

�@� "1I�  � �� �"\ 9� ���@ �	1��  ��'V@Y  �'@�   ($�'�0�#

(�"\ 9��!@ 3� $I% "� 5# h��  .�5� _ET+  ,'�  �� (&�H 

-�  [�*�  30 �� -1��+ 3�I*@ 	F\ .-�  IED �� & "`�4+ -�  

30 "��� 3� ��Q@� ,�#�� �"+ ��� �5� 30  [�'*�   �  3'�  3'D!T+ 

�n� &  ;/#$� ��$�d{� 	��1� � $V�� 30 "@"`�4+ X�$`� �� 

�����  � _18� $� �$0 �� �$*� (�� ]� !H  "���1  �� "#)1388 :

82 .(  

 ( $�D� 1, ��� �0�@��2   ]@ ��'
�� �)1982 ( '�$G�1�5   �'�

 $C�X H$4+  � (&�H "@�$03 .&  "4� D� 1,  3D�`+(��   Wj�'`+

 �5H (�5v� c57# �� (�"4�+ ~�5��� $'V��   
� �'� '13   $'�

��R+ � (�5v� i$��G  3� ."� $��T+ (�$���0 (�� �"'+  �'�( 

�$G�1�5  $C ���X &�H(� �G� �"+  �'�(  '�$G�1�5  @�'
+  

+ 3�IG 	� & .�5�� $   �� 30�, �"+ ���E# �(   X'D�8 �� �"+

&5��q ��( @�
+   $C�X    '+ �5'^T+ �"'+  �5'�   � ($��'J)

 �x ,1��+1387 :25 ( &  3� �91�/0 E# �51�$G� �� .(

                                                      
.1 IED 3D�`+ 3� $��1� 34D�E+ ( $� ) �� &1965 .�5� 34O $+ ( 

2. Tanaka et al. (1982) 

3. ) �0�@�� Wj�`+ 3� $��1� 34D�E+ ( $�1982 .�5� 34O $+ ( 

 &  ($� $�    ( $'� Sn'�+ � "'`+ 9� �*T� (���� (��$12�+

+ 3Q��.+ O�$# $12�+ D�6 �� ���$G     (&�'H �51'�$G� 3'0

�&��  O�$# $12�+ ( $�  � ,
�+ $���`+ &  (  ���Y$'�  '+   ."'T0

      q��'� W�5'% 3'� 3'0 @�'
+  q�&5� 9� 3F1�� 3� $���`+ ,� 

-�5p\4 + �� � ���@    '+ Sn'�+ ��5'�    �,� $��'T� ."@5'�

;/#$�        ��'��6  (�5'v� $'� 'T�Q+ 3'0 91'�/0 �51�$G�

+  (&�H �51�$G� �"���  h�'�  $'�     (�5'v� � ��'
+  (�5'v�

3\5�)+ 3��> (&�H (�� .-�  �"��$G (� dG     �� 'F0 �5'J 3'�

    '+ (&�'H �51'�$G� &  "'�� ?� $�& �� 5+ 30 E� $�   � 5'�

��50) �$0 ���I��   �D5H&� � !>1387 :12:(  

� � � "4� ��5� H�0�@��  (��+Y W "���+ � �� 

� ��+$@ q�&5� &  ���E# -14Q� ["\ 

�  3��� � � L`��+ (��$12�+ ,1� l�Q��  �5.@ ��5� 	*Q+ 

� "+��1> 9� �� l�Q��  �� [�*�  �5O� 

� E# W�1C$H ��5� -����@ (&��  

+ Z�$�� @�
+  �51�$G� �"+ �3+ �  �� :�5�  

3
T�  u$H �� Y 2�+1$  3�'�� � �  ��, ��, …��2�+1 �'�$( 

W "���+ � "4� � L`��+  nW�5% �"��� F0 �"+ �51�$G� 

3� �(&�H ) 3E� � L
�6"� 5# ( �5�:  

)6(  Y� = f�X, A� = A�� + A��X� + A��X� +⋯+A��	X�  
 ;"'''�) 3'''E� � & 6 �(���Y$'''�   '''T4� �"'''+ (�'''�$�+ ��> A��, A��, A��, A��	 �-�  ��5% 3� $�*� �"+ 30�,   � i& $�

�� � ( $�  �� 'T�!G$�  ( $'� ." '�,�H�     q��'� &  �5'H (�'�$�+ ��>

5p\�- RFR+  ���`�+) 3E� �7(  ���I�� + 	1T0 . ��� � ,�  ��

5p\ q����- RFR+  W�5% 3� ���`�+) 3E� �7( $4��o + :�5�   

)7(  

A���� = �1 − a − XS 																		a − S ≤ X ≤ a
1 − a − XS 																		a ≤ X ≤ a + S 

     '+  � 'RFR+ �"'\ $'� (&�'H �51�$G� ��     W�5'% 3'� � 5'� #$ = �%, &�       W�5'% 3'� (&�'H 'RFR+ �"'\ 9� .� � ���@

) � �5�@1:-�  ]���@ L��8 �(  

  

 

                                                      
4. Membership Function 
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�����% 1 . (&�H RFR+ �"\  

GDH� :_1`.� W�Q��.+  α  � 3@�1+ � "`+s   (�'T*>	A�   '+ Sn'�+  �   �+ ��'> ."'T0 $s 

�$��G (�"\  ���@ 30 -�  (&�H    ��5'� (&�'H � !'1+ �"T��

30 � "`+ $� T4� .-�  �"\  s   ��5'� (&�'H � !1+ "��� $��1�

   3'E� � �51'�$G� 'O�$# ,� $��T� .-�  $��1� !1@ �"\ )6  � (

+ ) 3E� � W�5% 3� � 5�8:� � ���@ (  

)8(  () = �%�, *�� + �%�, *���� + �%�, *���� +⋯+ �%� , *����				 
�� �3)1�@ q��� -�5p\ $12�+ O�$# �51�$G� ) 3E� �8(  3'� 

W�5% ) 3E� �9-�� 3� ( + "�Y:  

)9(  +,�(�= -.%/0.123#$456		7�|( = 9��, %�: = ∅			0																										=>ℎ@AB1&B					  

T�!V��O �� ) 3E� �9) �� (7) 3E� � �(10+ -�� 3� ( :"�Y  

)10(  

+,�(� = CD
E1 − |( − ∑ %G�GHGI� |∑ *G|�G|HGI� 															�G ≠ 0							1																															�G = 0, ( = 00																															�G = 0, ( ≠ 0  

  +,�(� ) � �5�@ W�5% 3�2:-�  ]���@ L��8 �(  

  
 �����%2 .-�5p\ q��� KL�L� 

GDH� :_1`.� W�Q��.+  

  

i�� 3+ �  ��     l�'Q��  '��$� �5'^T+ 3� ��T� ��'�50   � W"'+

     i�� ($'^@ @�'Q+ 3'� (��')� & $� � &�  ?$@ ��1+ W"+"TF�

3I8� �� �51�$G��5# + 3�# �$> 4�&5� (�� .�5�  

  

3-2- �I�� �( )�5�'E���D J�� ��$3�� ���  

    3'I8� �Y �� 3'0 -'�  �5'VD  ���5> (5VD  F0 �5J 3�   (�'�

) 3E� � "T@��� ���$12�+11 ,1'� � � $�>) "@5� �� � (1 �1996 :

43.(  

)11(  
 YM = axM + bxMP� + cYMP� + uM	  

 3� l5�$+ i�5� ]��0 ( $����Y$� 3@5�@ �� 5VD  X� $C  (��

 � "4� 30 �$0 ���I��  �5VD  &  ��
+  "6 �� -�  $�*� �9x50

3I8�      "'T@��� ��'�$12�+ ( $'� (��'�& (�� ) 3'E� �12  $'^@ �� (

.�$1V�  

)12(  

∅�L, P�Yt = U bi0L, qi6Xit + ćwt + utk
i=1 				 

 j�� ~� �� ��YM  � 3��� � $12�+XM   ."T�'�� L`��+ (��$12�+

 3F�OL  � 3I8� $VF�\wt   (� �$'�S×1     $V@�'���@ 3'0 -'� 

     ��"'Q+ &  u$'\ L+�'� �"'+ �� �"� ,114� ]1> &  (��$12�+

�+ $��� � @�+& "@�� �(&�)+ (��$12�+��$� (��$12  .-'�   & 

P 3I8� � "4�     � 3�'�� � $'12�+ ( $'� 3�H� ��0 3� (��q   � "'4�

3I8� + L`��+ (��$12�+ ( $� ���I��  ��5+ (�� "���2.  

  

3-3-  �� K$'
�  

�"+   'IED &  h�'Q�8  ��  � _1`.�  i�� ��5'+ �� �� &   '��T�

+ (&�H �51�$G� ) 3E� � W�5% 3� � 5�13.�$0 ��5@&�� (  

)13(  LTB = �a�, S�� + �a�, S��LSAVE + �a�, S��LREER+ �a_, S_�LOPENNES + LGDP	 
) 3E� � ��13  $'�& s$� 3� ���I��  ��5+ (��$�+ ��> � ��$12�+ (

+ :"T��� 

• LTB:  	����VD) (��)� & $�X�6 $�  � 5T\ 3� (�j� �51F1+

+ �"+ 3��� � $12�+ "���  '+ ,'�  $0w L��8 3�
@ .    3'0 "'���

 ($�0 �� W�8�  #$� �5x    �� t�'�41QJ 	1�'�� 3'O 5+ (��)�

 '� IT+ � "\  &  	����VD ,�H$G Wj�6 ,�    '+ 'T4+   ."'���

( $� L
�+ ,�  ��$0 ;$J$� ( $� 3Q��.+  & $'�  �(��')� &  

                                                      
1. Pesaran & Shin (1996) 

.2 3� $��1� ��$� ( $�  3D�`+ �,1� � � $�>)1996.�5� N5O� (  

A
~
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-Q�@ W ���% 3� W�5% ("%�� &  "1D5� SD�#�@  �'F# �  3'� 

W �� � 3� W�5% ("%�� &  "1D5� SD�#�@ ���I��  F# � �"� 

) -�  T�*�� ��
�� � �5
� 1 �2014 :619.(  

• LSAVE :=> ?$@ 	����VD    W�5'% 3'� F# � SD�#�@ & "@ 

 F# � SD�#�@ "1D5� &  ("%��2  

• LREER :48 � $AP+ &�  ?$@ 	����VD3   3'0 -�   	1'�`� & 

,1V@�1+ @&� &  -�18 "Q� �j�0 �� (���5�0 ;$J (��)� 

$� X�6 �5> F# � -Q�@      -'�� 3'� �5'�0 �� �Y -'�18 3�

+ "�Y. 

• LOPENNES   ��'7�8  ��5'� &�'� 3O�� S#�� 	����VD :4 

  'F# � SD�#�@ "1D5� 3� W �� � � W ���% N5�)+ -Q�@ &  30

+ 3Q��.+  .�5� 

• LGDP: + 3@ $� F# � SD�#�@ "1D5� 	����VD    ,'�  ."'���

        'F# � SD�'#�@ "'1D5� &  @�'*O 9'@�� i� !'G _'QJ $12�+

 ��� -��A -�18 3� ���5�02005    3'� �j� ���'1F1+ X�6 $� �

.-�  �"+Y -�� 

 $0w 3� [&j�� � 30 -�   _1`.� (��) @�*O 9@�� & 2016(5 

�"''��$G m $n�''�  ."''@   &  3''D�`+ ,''�  ��[$''@ 3''+�@$� (� !''H  

MATLAB10  ( $����Y$�   ( $'� � (&�H �51�$G� ���Y$'� 

3''I8� �''� �51''�$G��5# �"''+ [$''@ &  4�&5''� (�''�  (�''�� !H 

Eviews9  , Microfit5 .-�  �"� ���I��   

  

4- �H(�% I��2� ��  

4-1- #��� M5N��  O56P� ���  

���+Y #$� ��$�   �� ���I�'�  ��5+ (��$12�+ &  I1%5� (��

      � $'�  �5'�0 -14'C� -#�T'� � M��'�@ 	*H �� $C�6 34D�E+

+    3'z �  ,�'C ]n� ,�  �� ."���@ *O5� ����� 9�0 "@ 5�

���+Y #$�      ��'1+ l�'Q��  �_'1`.� (�'�$12�+ &  I1%5� (��

) (��� �5�@ XD�8 �� _1`.� (��$12�+3) �� (7   '��$� ��5'+ (

+ � $8 ) ��"O �� .�$1G1���+Y &  #$� (  � (�'�   3'z �  I1'%5

�"� ."@   

  

  

                                                      
1. Bahmani-Oskooee et al. (2014) 
2. Ratio of Gross Domestic Savings to GDP 
3. Real Effective Exchange Rate 

4.         ,'�  &  �5'x 'D� �� � 'IF�n+ (�'� S#�'� ��'7�8  ��5� &�� 3O��
+ ���I��  $��1� S#��       ,'�  3'� !'1@ _'1`.� ,'�  �� ��5� -'�F\   ,'�  & 
-�  �"� ���I��  S#��. 

5. World Bank (2016) 

  ��C1 .���+Y (�� I1%5�  

$12�+  ,1V@�1+  3T1�1�  3T1�0  

TB 25/3348  89/53987  42/15651 -  

SAVE  63/34  06/57  12/10  

REER  17/298  72/1363  72/84  

OPENNES  08/41  11/76  14/14  

GDP  48/2914  65/4994  93/1479  

GDH� :_1`.� W�Q��.+ 

����  ��"O �� 30 �5J)1  '+ �"��'�+ (   ]1'� ���$'G   � ,�$'�

	0       �'� $'� $� X'1�$� 3'� (��')� & $� � "`+ ,�$�89/53987  �

42/15651- ��� 3� l5�$+ 30 -�  �j� �51F1+  (��1391  �

1360 +  ]1'� ,1TU�� ."���   	'0 � ,�$'�     ?$'@ � "'`+ ,�$'�

=>  �� $� $� X1�$� 3� F# � SD�#�@ & "@ 06/57  ��� ��1355 

 �12/10 ��  ���1367 + ."���  ]1'� $V�� H$J &    � ,�$'�

	0     �'� $'� $� '48 � $AP+ &�  ?$@ $12�+ � "`+ ,�$�72/1363  �

72/84 ��� ��  (��1371  �1373 .-�  ��5�  

) ��"O W�\/J  $V�� & 1+ (     &�'� 3'O�� 3T1'�1� 3� � 5�

��� �� 3@ $� F# � SD�#�@ "1D5� � (��)� ��5�   (�'�1354 

 �1354 !1@ .�$0 ����   V��Q�� =�$��+ �]n� ,�  3+ �  ��

) ��"O �� 34D�E+ ��5+ (��$12�+ ��1+2   .-'�  �"'� i� !G (

���� + �"���+ 30 �5J   �'� -QR+ V��Q�� (��)� & $� �5�

=> ?$@ $12�+  �& "@  3� � & "@ 55/0    ,1'� $'V�� H$J &  .�� �

 � 'IT+ V��Q�� 48 � $AP+ &�  ?$@ � (��)� & $�  .�� � �5'O

) ��"O W�\/J  $���2 & $� ��1+ -QR+ V��Q�� $V@��@ !1@ (

     SD�'#�@ "'1D5� � (��')� ��5'� &�� 3O�� (��$12�+ � (��)�

.-�  3@ $� F# �  

  ��C2 .��$12�+ ,1� V��Q�� =�$��+  

$12�+ [�@  TB  SAVE  REER  OPENNES  GDP  

TB 1          

SAVE  55/0  1        

REER  5/0-  7/0-  1      

OPENNES  37/0  85/0  51/0 -  1    

GDP  42/0  81/0  37/0 -  79/0  1  

GDH� :_1`.� W�Q��.+ 

) � �5�@ ��3 ��'� ,1� � $�  (��)� & $� @�+& "@�� (   (�'�

1394-1339 ���� .-�  �"� ����Y + �"���+ 30 �5J   ��$'G

      (��')� & $'� � &�'+ �'� � $'�  �5�0 30 ���50 ���� "Tx !O 3�

3��� �� -�  ��5� �� ��� `��+      3'�$)�  � (��')� ($'�0 �'�

) � �5�@ �� .-�  ��$03+ �"���+ !1@ ( ��$G30    (��')� & $'�

 &  => � $� 37  ��� �� ���1394 )916    � &�'+ �j� �5'1F1+
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+ 30 -�  �"� -QR+ ((��)� & $�   ����'� �5J �� -IG � 5�

� � $�  +/�  (�5*�O       ,'�  3'� "'��� �'+  .-�  ��5� 3`���

�
@  L'1D� 3� $��1� (��)� & $� �"� -QR+ ,�  30 �5� 3O5� 3

 3''F�O &  .-''�  ��5''� (W ���''% ]� !''H  3''@) W �� � ]��''0
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