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Abstract 

Asset returns (ROA) and equity returns (ROE) are key indicators for measuring the 

financial performance of banks and are influenced by factors such as credit risk, 

macroeconomic variables, and capital structure. The objective of this study is to 

dynamically analyze the factors affecting ROA and ROE of banks listed on the Iranian 

capital market during the years 1388 to 1400 (2009–2021). For this purpose, a panel 

vector autoregression model with time-varying parameters (TVP-PVAR) was employed 

to examine structural changes and the dynamics of relationships among variables over 

time. The findings indicate that credit risk and asset quality are among the most 

significant factors reducing ROA and ROE, while bank size leads to better risk 

management and increased profitability. Additionally, inflation has a negative short-

term effect, and economic growth has a positive effect on bank returns. Moreover, 

positive developments in the capital market and improved international relations have 

increased access to financial resources and strengthened the financial performance of 
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banks. The research results have important implications for policymakers and bank 

managers, including: the necessity of developing optimal strategies to reduce credit risk, 

effective utilization of bank capacities, and leveraging opportunities arising from 

economic developments and the capital market to enhance profitability and financial 

stability of banks. 

Keywords: Return on Assets, Return on Equity, Credit Risk, Macroeconomic 

Variables, TVP-PVAR Model. 
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 �I� 	� � ���� '����
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�.�64 y�� 	� $��;: <��d��    �K.(��4 �*.�
(� ��(�
&� -  �(!.!64
?�
r�
*- L
h�
i� j��C 	� j.�64 '�I� ��
�� .���� W"T '�   ���� .5(�� �7(� '��Q    ���(� '
(�

 ��
�	 ���� ?� �
��./*� '��� ��
K*��1388  
41400        ��	
(� �(@# S(r*&� �(�
� ��	
(� '��(� �
A��� ���� <�� .���� m
)*�� ����� "� �.I� ��*h� W�
&� 	� 
�   � 'R(-�� �(�
� '�
)*+� '
��J


�7� '��Q��J ����� �
�Q R-��       ��.(��J���� B7(� �$��;(: <(�� �� ��
K*(�� ���� '�Z�� .7��
B�C �� �./*� '
��*���
: 
� �!�
: '����� �
�	  (TVP-PVAR) - �5��   M(���� �(���� =7� 
� ?

 �(�
� ��
� �� !"# � '�
)*+� '
��./*�      � d�� <(�� .5(�� �7(� �(���C 
(�   �(���� �
( �
��
��: �� P���N �
�	 B�C �� �� 
��*���
: L��../4 � ��
�	 '
�    j(.+� 9(.!64 ?(� � 7&-   	� '�(4

������ ��	
� �� '�
)*+� �,- '
��./*� �.234 ��
� '
� �� �"- 
�  7(&-.      	� ��
K*(�� 
(� 
(� B7(�
?�
��� �
�	  
*- ���(� ���� 
� �
�	 <�� ?- 5�� �7� ���Q�� ��*�
: �0��� ?(�
r�    �� 7(&"4�7+ '
(�

9.!64 B7� � �%&��
)*+� '
�  '
�  7(&�
� �7(.1.: TVP-PVAR '��(T� �  ?(&.��    �� B7(� 	� '�(4
�� < "� �	
�.  
�k��.��  Koop and Korobilis, (2019) d��     B7(� ���Q�(� '��(� �%&(��
)*+� '
�   9(�
: '
(� 

�./*� ��
�	 '
��*���
: 
� �.��J���� ��*-� (TVP-PVAR)  ����- 
(� {�
(�     ��
(�	 '
(i� '
(�
���� ?h��4 �./*� B7� .7�� |�R� '
� TVP-PVAR 9�
�  �(� ?- 7&*0� �*���
: '�
�	 ��7h4   7(���4

?N
^� ?� �%&� ����Z� � '	
��*���
:     	� �
J7&(0��� �9 (O� <(�� 9� '��� .��� �4
��
6� '
�
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5����� ?!0!� '
� �� ��
K*�� ��4���   �� �*���
(: ����(� �
h�� ?- 7&&-   �(� $�
(-    �
( �� � 7(&��
<.Z�
.� B7� o
r*�� 
� '�.J   5(����� � �
(h�� 
� 
��: '
�     �(� P���(N �� p(!*r� '
(�   �� .7(&&-
�5�
��  
��Q d�� 	� �� ��
K*�� ������N ��*-
N '
� 9�
+ ��C ?� ?- 7&&-    �4
�(�
6� �
(� ��T�4

�� $�
- �� 7&�� .�� L
+�� ��
J 
��*���
: ���� 5�
2 }�N 7���4     �7(&&-��76� 7(� 	� $.(�
�� �� }�N <�� 
�� �7�
�  	� ��
K*�� 
� ���4d��  )TVP  (��
(�	 �./*� '
��*���
:    .��(- 9�7(h4
{�����	 ���- ?N
^� 
� t ?� α �B7�TVP-PVAR  �� 7���4       �(�	 L��(� ?(� �(0��4
� 9 (� ?�

��� ?*���: 

uXY tttt



   )1(  


%&�� �� 





 


 YYX ttt

I


,...,
1

 � 5��  t
  �(� '��.: �N�
)4 

J 7&�Q�N �� 	�    
(� .7(&-

�� 
�N <�� �B
� <��  �� 7���4$.� ?� �%&� 5���76� B
"#� 
7# L��� '�*���
:  '	
(�)over-

parameterization (.��� �<����
&� ?� ��
K*�� B7� 	� d�*0J �� ���&#   M(��4 �7(� Canova and 

Ciccarelli (2009)� Koop and Korobilis (2019)  ?r0�   7(���- �
�&O.: ��
�	 �./*� '
��*���
: 
� '�
�� }�N ?- 9���# 7&-)factors (�� 	� �� '��.: �N�
)4 

J 7&&-.  

ettt
   )2(  

 ttt


1  )3(  


%&�� �� t
����� �� 1K    N�
()4 

(J 7(&�Q�N �� j�C ?- 5�� ?*�
&�
� '
��*���
: 	� �

�../4 �� � �7&-  W tN
t

,0~ ��Q �� ?-  t
 {�
�����- {��4
� ��RR  B7(� {~� .5�� 

TVP-PVAR   ���� ���4 ��- �0���	
� ��	 L��� ?�:  

vXY tt
t

t



 ~  )4(  

 ttt


1  )5(  


%&�� ��  XX t

~
  �

uXv t
t

t
e 


 ~
 �Q �� ?- 5�� 







 





  XXv ttt

IN  2
,0~

 ��  .7�
�

) ?��
h�4  �	�7(�� ?(��
h� (  '�(.J  ) ?(��
h� �5 � ?(��
h� ( 5(�
    
(� .5(�� 	� '��(.: Canova and 

Ciccarelli (2009) ��� ��7�� ?h�
i� <�� 2  �K(� 
� �����      �(J� .5(�� �7(� ?(*N�J �(I� �� t
 

<"�
- �*!.N �7�
� �rO�)Kalman Filter (�� ���Q�� '��� 7���4 t
   (.� 9(.!64 .��� �
- ?� �'R

$.: ?� ?T�4 
� }�N '
�   ?(� ����� t
   	� ��
K*(�� 9�
(� �d��  '
(�(Markov Chain Monte 
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Carlo)  <.0: W�	�4 7.��4 '���)posterior distribution(t
   �(� ��( ��� <�� 
�� v��� 7����   7(���4

 ���� �� � ��� <.Z&� �4
��
6� �
� ?� �%&�  <�RZ�
(T �� ��� �� .7�
� �7&&-��76� �����
 '
���*-
N 	� ��
K*�� 
�������N)forgetting factors (B7� ���Q�� '��� kV�"h�   5(�
� '
@N '
�

B7� 7&�
� TVP-PVAR  �� ��
K*�� ���. �6�   9()K� '
(�  �� �(4  L
(h�
i� Dangl and Halling 

(2012)  �Raftery et al (2010)  �� 5N
� ��� .������N '
���*-
N 	� ��
K*�� �R.Z��   ?(- 5�� <��
?.�� 
� ���Q�� ?� 	
.� '	
� t

   <(�� x.(^�4 '��� .P���� <.� 	� ��   �(J� �?(* � Dt 1
   ���(&# ?(� ��

���� �
�	 
4 A�*�� �� '
� 1t?- ��
T 
�&4 �P��.Z� �I� �� t
  <"�
(- �*!.N ��� 4 ��   9(.��

��� 7���� ��	 ��� ?� �5��  :  

     ˆ111
varvar

ttttt DD 


 )6(  

��� 7���� L��� <�� ?� �P.&- <�RZ�
T '�Z�� ?��
h� 
� �� ?��
h� <�� �J�: 

   DD tttt 111
var

1
var


  

 )7(  

�Z�� t
   5(��� 7(���r� <"�
- �*!.N 7&�Q�N �� �O��.      �� ?(- 5(�� �(�����N ��*-
(N

���76� 10 p  ���� ���+ 	� �*"- �"- '�7# ?� kV�"h� �1  �(� P.I&4  ��(�(Raftery et al., 

2010). ) LV�
h�6) � (7O� (
�� � ?- 7&��:  

 DW ttt 11
var1

1ˆ 






  
 )8(  

�� � ?- ��- �7�
O� ���4 0t
  ?- ��
�	 5��1�
O� ?- �   
(��*���
: ���� 5�
2 �7&��

�� ������N ��*-
N �� ��� 	� ��
K*�� .5�� ?� 7���4 �C    $�
(- �� �4
�(�
6� �
(� ��T�4 9�
+ �
5�� �7� ��
K*�� d�� <�� 	� ?h�
i� <�� �� 9.�� <."� ?� �7��.  

7�BTVP-PVAR  �� �� 4        
(� ?(- 7(�� �	
(T� 
(i� {�
(�����- ?(� 
4 ��� d�*0J �*O.� ���
    ��(Z�� L�
(�# ?(� v7(&- �../4 �
�	 5�eJ  tt

Nv ,0~     ���Q�(� '��(� �?(h�
i� <(�� �� t
  	�

d��  <.Z�
.� '
�   ��
("� ��	�(� q�(6*�)Exponentially Weighted Moving Average (  ��
K*(��
5�� �7�:  

  uu tttt
KK  

 ˆˆˆˆ 1
1

 )9(  


%&�� ��      
  DXYDXYuu tttttttttt

EE
11

~~ˆˆ  � 5�� 10 Kp *-
(N $�
(- ��   .5(��
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*�(0� ?(.��� ��7(�� �(�
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�7&-��:  B�
h� I1.0 '���t
 5�� �7� ?*N�J �I� �� . ������N ��*-
N   $�
(- ��*-
N �K 

<..h4 S.4�4 ?�   '��� ��
�	 L��../4 ��i� �7&&-t  �t    �4V
(� ���
(�� .7&*(0��K �
(O�   �7(&��

W��� L��../4  ?- ��
Z&� .7&*0� �
�	 B�C �� �41 K�t �t    �(� ��
(�	 �(../4 ��7�   � 7��(�
 B7�PVAR     )�
(0"� {�
(���� � 5(�
2 '
��*���
: '���� 9�
�homoscedastic   .��(� 7(���� (

   L
(h�
i� 7(&�
"�Canova and Ciccarelli (2009)   �Koop and Korobilis (2019)   ��7(h4 <��*(O.� �
 ?K+�p  B7� '��� ?h�
i� <�� �� PVAR   �����1 ?� .5�� �7� <..h4     ��
*(0�� 	� �
(&."C� ��(I&�

���	Q �B7� ���Q�� 	� $.: �
��./*� � �� 7*��JQ '
�–���N (ADF) {~.!.N �–���: (PP)   '��(�
   ���(+ ��
K*(�� ���� �Q B�� ?�4�� 9^
K4 ��./*� �� ���� 
�
:
� L��� �� .7� 

%�� 
��./*� ?.!-

��.��J� 	��� 	� 
4 5N�J ?K+� ��7h4 .��� '�.J�!T o�
-     ��(�� 
(� B7(� ?(&.�� '
�   	� '�(.J
 �.�
-Q �4
#,C� '
��
.h�(Akaike)R4���� �(Schwarz)    <.��(- �
&� �(Hannan–Quinn)   <.(.h4

?K+� 5�
�� �� v7� �
.h� �� ��7�� <��*"- ?- 7� o
r*�� '� BIC     ���Q�(� 7(&�Q�N �� .5(��� ��
 B7�TVP-PVAR 
��*���
: � d�� 	� ��
K*�� 
�5��� ��.%�	 =�-�
�  )���
(-Markov Chain Monte 

Carlo P*���Z�� � (Gibbs Sampler     ��(.%�	 �(���Z"� 	� �
(&."C� '��� .7�7� ���Q��    ��7(h4 �
(�
20P000  ?- 7� 

%�� ��� 45P000 ?� ���7*�� ��� 4 )5��� ���� ���&#burn-in  .7(���J =e� (
��
�Gelman–Rubin (R-hat)  '
�����"� �trace plot      ���(� 
(��*���
: �(���Z"� ��
�	�� '���

    ��*-
(N ��( ��� 	� �P*���(Z�� '��7�
: $��RN� � �4
��
6� �
� $�
- '��� .7&*N�J ���+ ��
K*��
���
�� 
� ������N λ = 0.98  � δ = 0.96    '�
�&(O.: �
*�
(� 
� ?- 7� ��
K*��Raftery et al. (2010)  

.5�� �
J	
� W�	�4 �<.&1"�  	� <.O.: '
�y��Normal–Inverse Wishart      	� 
(4 7(���J o
(r*��
 $.(�  '�*���
(:        ��*�
((: �
(�	 	� ��
K*(�� 
(� L
�(�
6� ?((.!- .��(� '�.J�(!T '	
(� )Python (

?�
r�
*-) '
� PyFlux �PyMC3(    
(� �!�
(: '����� ��.��J���� B7� '
��R� ��T� 
� .7� 

%��
�� �./*� '
��*���
: �
�	 B�C (TVP-PVAR) 964 ����
��: 9�     7(�
� �'�
()*+� '
(��./*� �
.� '
�

P� M���� k
*.�
� B7� <�� ?- 5��� ?T�4    �(� �(���� �� 
(��./*� �
.� 9�
�*� � �
�	   �("� � 7(&-   7(���4
?� �� 5.!# 5�T P� ?�
: �� �*O.� B7� <�� f�
*� .7&- L
�2� �hi+ L��� $&-�� � �*-��   �� 
(��: '
�

C�� �.0K4 �
�	 B� ?*N
� �<����
&� .j!i� �!# M���� ?� �7���  7(� 	� 9�
� '
�B TVP-PVAR �  <(�� �
9.!64 o�l�
l �� 7�
� $��;: P� '
�         �(!# �
*&*(�� '��(� � 7��(� �.(0K4 
(��./*� '
(��: � �
�	

j.+� d�� 	� ��
K*�� ��4 ���	Q 7&�
� 9" � '
�    B7(� 
(� �(%��J 5.!# '
�   !# '�
*�
(� '
(�  �� �(*.
�� �
�&O.: �7&�Q L
h�
i�   ��	
(� �� ��eJ�.234 �!�� '
��./*� .��� �(�����  
(� )ROA ( �� �(�
�  '
(� 

 ��	
� �@#A���  �����?� �� �N�h� ��	 L��� :7��� 
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 &�7K1. �2L�� ������ !�0	� �� �BC� MN��� :	� � 	�  
 �	A� �	;6	O P�)6 !�0	�Q�	�  ��0	� �R  :	�S���  �����  

��T2$)U; (��2�  V�.  �	+�  �2L��  

Pasiouras & Kosmidou, (2021) 5�0� ��� ��
� ?� 9- ������ 
�  ROA ������ ��	
� 
�  

Bikker & Hu. (2022) 5�0� ��� ��
� ?� ���� �
��
� 

��  ROE 

�� �
��
� ���� ��	
�  

Salas, & Saurina, (2020) 
Anderson & Campbell, (2021) 

5�0� L
��
i� '�
T�.u ?� 9- L,.�04  NPL/TL �0�� '�
�*#� 

Chen & Wang, (2021) 

Berger & Bouwman, (2020) 
5�0� ���� �
��
� 

�� ?� 9- ������ 
�  TC/TA ?�
��� '��eJ 

Ghosh, (2020) 5�0� 9- ,.�04 L ?� 9- ������ 
�  TL/TA 5.K.- ������ 

Beck & Demirgüç-Kunt, (2020) �h.�C P*��
Z� 9- ������ 
�  SIZE �	�7�� ��
� 

La Porta et al., (2020) *  OWN 5. �
� 5��� 

Barro & Sala-i-Martin, (2020) GDP =
GDP� − GDP��	

GDP��	

 GDP '�
)*+� 7�� s�� 

Friedman, (2020) INF =
INF� − INF��	

INF��	

 INF 
��4 s�� 

Katzman, (2021) **  BARJAM �2� 

T�� 

Shiller, (2020) ***  STOCK $�T ��	
� A��� 

* :��� Q�	� :	� %����	O %W�� W�$ Q�	� � ��	XD ����� Q� � Y2)� Q�	� 	� ����� �ZO �� .7.	�  
** :��� &	�  :	�1396 %1395 %1394  �1393  ����� Q� � :��� Y2)� &	� 	� ����� �ZO �� .7.	�  

:��� *** &	� :	� 1391 � 1400 ����� Q� :��� � (2)� &	� 	� ����� �ZO �� .7.	�  

�
O� 

T�� �2� ���� �./*� �
� �7&�� ���� 
� 
� ?*0� jN��4 ?- 5�� ��
�   ?(� (

T��) ����� '�
�� �
I*�� � 7�Q�� ��T� ��
� ��
� �� !"# �� ���     �(./*� <(�� '�
()*+� '
&�� .7�
� ��eJ�.234 
�

�0�� $�
- <.� '
� !!"����
� ���*�� $��RN� ��     M���(� ��(��� � �T�
(� ��
� W�
&� ?� 
�
?�
��� 5�� '��eJ .) ���� L��� ?� �./*� <��0  �1�
� :5�� �7� p��h4 (     

(T�� ?(- ��
(�

 ��7((�� 5((�� ���((� �((���T�1 �
((� ��
((� �  ��7((�� 
((�0  �Q ?((�5((�� �7((� ���� m
(()*�� 

(International Crisis Group, 2021; Malek & Hosseini, 2022). 

 ��	
� $�T ���� �./*�A��� �
O� ���� �7&��       ���(�� A��(� 9(- ��
(� ?(- 5�� ��
�
 �(����� d	�� $��RN� ��./*� <�� '�
)*+� '
&�� .5�� ���- ?��%4 �� '�
#�.u � 7�7� 7��   
(�

��
� '��Q��� ���4 5���4 �  $��RN� j��C 	� 
�   5(�� ��(T�� �Z&�7(�� � d��J �� ?�
��� 
(Eslami & Piri, 2021; Shaban & Hosseinzadeh, 2022) .�      p(��h4 �(��� L��(� ?(� R(.� �./*� <�
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�
� :5�� �7�      7(�� <.Z�
(.� ?(� 5�(0� �
.h� =��6�� �� 	� $.� A��� 9- ��
� ?- ��
�
 ��7�� �7�
� ���-1 �
� ��
� �  
�0 5�� �7� ?*N�J �I� ��.  

 

4;��<� ?��($ . 

1.4  ����	 
��
����� ���  ���� � �����������    �� �!" �" �!��#��  ��!� )ROA( 

&'�" ��  

B7� <."r4 	� {: �?���� �� TVP-PVAR    ��( !"# �(� B7(� '
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