
   /     /75/  1397/  203-167  

          
   

 1 

 2 

  3   
  :21/5/1396      :5/4/1397  

  
                   

1395-1384      .           
.                      

   MSIH(2)-AR(2)       )     
          (          

                   
                    

  .                  
                

               .     
                 

               .    
.                  

 :            
.     

 JEL: C24, E52, H30.  
  
1-       (  )  :  mamipours@gmail.com 
2-    :             

Jafaris980@yahoo.com  
3-     :            

ziba.sasanian@gmail.com  



                

1-   
        .        

               
                 

             
               

             
                

    ) 1383 2        .(
             

 .          .      
            

   .           
             .

    .            
              

              
      .          

               
   .             

                 
             .   

              

   54            . 



   /     /75/  1397      

           )20  30  (  

   5/14          . 
             

   .           

              
       .       

            

             

            
 .               5   
               .

              
    .          
       .      

       .     .    

2-    
1-2-      
            

 .  1930          

      .       
          .   1 )1946 (

             

  
1- Burns & Mitchell 



                

           .    
    ) 1392(.        

             .    

            .   

                

.             

   .            

               

             

    .           

                .
               

           )1394(.  
    .           

 .       1 )1983 2005(   
              

  .           

     .   2 )2004(     
         .       

          .  
        .       

            . 

              
  

1- Hamilton 
2- Barsky and Kilian



   /     /75/  1397      

   .1 )2010 (        
            
       .         

  .           
       .      
        .      

        .       
           .  

           .   
       .     2 )2003(  

               
     .        

 ) 2003 (         . 
 3 )2001(           
           

              
              

             
      )   1394 3(. 

               
         (  )   ( ) 

   .     

  
1- Castro 
2- Linde 
3- Casares 



                

2-2-    
1-2-2-    

  1 )2010  (         
     .         .   

      .         
) 2010       (-      

               
 13     50        .  

                
              

       .        
    .         

2 )  2013  (        
            .     

               
  .             

            EMU   
   .     GDP       

            .     
3 )2015  (   .       

                
  .              

  
1- Lan and Sylwester 
2- Michaelides 
3- Araújo 



   /     /75/  1397      

            .    
                

              
 . 

  1 )2016         (     
           .   

              
     .       

         .        
               

.       
  2 )2018(         

      .        
  2015-1999          

          .      
            
              

              .  
   .            

       .     
2-2-2-     

  ) 1382  (         
 1384-1379            

  
1- Dalla and Varelas
2- Cavallo and Ribba 



                

   )        1356-1361  (
)   1365-1367           (

          1380       
  1383             .

             .  
)   1390    (       

         1387:2-1367:1     
 .           

                
          1372:2-1371:2   

            .     
     74/1        .    

          66/6 .      
  ) 1390           (

    1386-1353    .     
               

        .        
      .      

)   1391     (    
)    1338-1387     .     (

 .              
              

                
              .  



   /     /75/  1397      

                
  .           

               
.  

)   1392  (         
)    1338-1388   (      .  

 RESET   1 )1992)   (1994   (
              

   .            
              

               
       .     

                  
              

              
               

.  
)   1392     (     

     .          
-           

       .       
                

               

  
1- Terasvirta and Anderson



                

                   
  .         

             
    .             

                
                

    .  
) 1394   (     1389-1368   

          .     HP   
 .               

               
       .     VAR    

           
             

.     
)   1394     (     

             
              

 1392-1350           .
                

.         
 )    1395    (   

         1393-1338    .
      -         



   /     /75/  1397      

            .    
               

              .
             

                .
                

             .   
            

.                 

3-    
1-3-           

             
           .     

1          2    
     )     1392.(  

            
          .    

            
                

         )  3   
2001 .(            

  
1- Chronology 
2- Turning Points 
3- Simpson  



                

   .            
1 )1972 (  2 )1973 ( )     1989 (

           .     
    3           

              
      .    

       1989      

 4          .     

            

                

    .         
( )               

     .         

       .       

             

 .             

.            

        ) 1989.(  
               

         .    
                

  
1- Quandt 
2- Goldfeld amd Quandt  
3- Filtering Algorithm
4- Regime 



   /     /75/  1397      

               1 
  2              

          . STAR   
              

    .          

          ) 2004     .(
             

                 
          .  

           t    
                .  

       1  2      .AR(1) 
     :      

1  
    :   

2  
           .   

              .
                .  

3         i   1-t  
 j   t        : 

3  
  

1- Smooth Transition 
2- Artificial Neural Network 
3- Transition Probability  



                

          1 
. 

 1-      
  

   
      

 
  

    

-
(m

)
1

M
SM A

R
(p

)
 

     

-
(m

)
2

M
SI A
R

(p
)

  

 
    

-
(m

)
3

M
SH A

R
(p

)
  

 
 

 
  

-
(m

)
4

M
SA A

R
(p

)
  

    :1391.  

               

               .
              

      :  

  
1- Markov-switching Mean 
2- Markov-switching Intercept Term 
3- Markov-switching Heteroskedasticity 
4- Markov-switching Autorgressive  



   /     /75/  1397      

1-   
1 )LR(.  

2- 
2 )AIC ( 3 )SIC(

)      1.(  
3-  

 .     
4-  »

)(« »
 « »«.  

5 -     )1391  12-11.(
              

)   4FTP      ( )TVTP5(    .
FTP        .        

       j         :    

4  
             

 .                
   ) 1989 14.( 

1
( 1 1)

t t
p pr s s          

1
( 2 2)

t t
p pr s s                    

  
1- Likelihood Ratio 
2- Akaike Information Criterion 
3- Schwarz Information Criterion 
4- Fixed Transition Probability 
5- Time-Varing Transition Probability 



                

)      TVTP (     
)FTP(    .   1 )1994(    .   

             
             . :  

5   
   i=1,…,M, j=1,…,M-1   :     

6  

    M           
               .

 ) 1994(             
  )2 2012:( 

   

 
 

       1    
    2   1   .  

   Z       .      
   )    DLM    (

 )    DLG   ()   DLoil( 
          .      

       :  
  

1- Filardo 
2- Khemiri and Ali 



   /     /75/  1397      

7  
 
 

8  

 
               

      .          )
  (              

                   
           .   

       )8  (    Z  
    2   1           
    2    1           

2    1              .
 )    1396.( 

4-       
                 

             1384   
 1395     .        

         2 .  

  



                

 2-      

          
 

  
)  EG (–   

     )
  1390(  

70/2  60/2  83/16  64/8-  45/5  

      
) OIL (-    55/16506  44/16026 10/29108  57/6372  54/5529  

) M (-    4224649 2986807  12533900  3/704586  3356243  

)  G (-    4/289238  1/252839 932674  70/74163  7/177849  

:        .  

              .
          KPSS   ADF   

 .           3   
               

.  
   



   /     /75/  1397      

3-         
KPSS  ADF              

--  *05/0  --  *27/4-  EG  
*19/0  16/0  **36/3-  16/2-  OIL  
**14/0 19/0 **85/3-  27/4  M  
*06/0  75/0  *38/6-  72/1  G  

:*  *** **     1% 5%  10% .  
 :.    

1-4- )      FTP(  
               
            . 

     1           
     .   MSIH(2)-AR(2)  

   .               
    2            

 .  
              

            .  
MSIH(2)-AR(2)    : 

)9                   (  

                  
     .             

  .            
                



                

       .MSIH(2)-AR(2) 
   4 .   

     4         
     LR          

            .   
                 

               .
              

  78/0         58/0 .  

 4-     MSIH(2)-AR(2)      
     t     

       
006/0  90/2  9561/3   )1( 
125/0  62/1-  8432/1-  )2( 

   
000/0  94/9  3388/1   
000/0  48/4-  5593/0-  

     
2998/1   )1(  
3953/2   )2(  

      
*]0173/0[ 3625/8LR-test  7868/0  11P  

2072/115- likelihood-Log  5826/0 22P  
           : .  
          *LR  .  



   /     /75/  1397      

     1         
(  )             

    .           .
            

 .             
     .  

 1-            
 :.    

   5        .   
     1        64 

          1387-1386  
 1389-1390 1392-1393  1394           



                

36  )    2  (1  .      
                

    67/4       67/2  .  

 5-      
 1  :   2  : 

( )    ( )    

1385)3(-1385)3( 1  1385)1(-1385)2(  2  
1387)4(- 1386)1(  8  1385)4(-1385)4(  1  
1390)1(- 1388)4(  6  1388)1(-1388)3(  3  
1390)4(-1390)4(  1  1390)2(-1390)3(  2  
1393)3(- 1392)1(  7  1391)1(-1391)4( 4  
1395)4(- 1394)4( 5  1393)4(-1393)4(  4  

      64/63       36/36 

( )      67/4 ( )      67/2 
    : .  

2-4- )      TVTP(  
              

       .     
                

              
         .      

              
  
1-     Ox             1  

            1  2     .       
 1      2 .     



   /     /75/  1397      

            
 .              

              
            .

          :       
   :)         

 (.  
 :   )          

(  .  
   :         

   .  
    6           

 )8 7              (
       1  .10  11      

:      

10  

11  

               
       .      

          .  
             

  
1-           .       



                

     MSIH(2)-AR(2)      
               2  

  .       6       
1          2        

   1    2     1     
  2       .     1    

    2    )        
   (          :   

  1     :.   
  2:     .  

              
)          495/0=  (

)        246/0=    (    .
               

              
                

            
                

       .         
             

                 
  ) 672/0- =(        

             
)468/24=  .(            



   /     /75/  1397      

              
              

.     

             
             

)    121/0=        (    
   )47/3=  .(        

             
   .          

               
     )496/0=     ( )332/0=  (

             
                

)   660/0=    ( )460/0=  .  (
              

             
         )074/0 -=(     

          )488/0=(  
          .    

   



                

 6-     MSIH(2)-AR(2)      
 4   3    2   1    

       
8793/0  

)0000/0(  
8257/0  

)0000/0(  
3343/1  

)0000/0(  
7893/0  

)0000/0(   

6512/2-  
)0000/0(  

5009/25-  
)0000/0(  

4891/1-  
)0000/0(  

6514/2-  
)0000/0(   

   
8753/0  

)0000/0(  
8769/0  

)0000/0(  
9360/0  

)0000/0(  
8753/0  

)0000/0(   

1365/0-  
)0000/0(  

1422/0-  
)0000/0(  

2213/0-  
)0000/0(  

1365/0-  
)0000/0(   

     
1414/13  

)0000/0(  
8217/11  

)0000/0(  
5391/9  

)0000/0(  
1414/13  

)0000/0(   

8320/34 

)0000/0(  
3232/35  

)0000/0(  
3935/21  

)0000/0(  
8319/34  

)0000/0(   

        
017068/2  

)0000/0(  
701389/10  

)0000/0(  
454770/40  

)0000/0(  
017041/2  

)0000/0(   

 
 

 
 1

  
( 

 
)

  332299/0  
)0000/0(  

----------- 
671975/0-  

)0000/0(  
---------   

496019/0  
)0000/0(  

----------  ---------  
495572/0  

)0000/0(   

074427/0- 
)0000/0(  

120942/0  
)0000/0(  

---------- -----------  

  
  



   /     /75/  1397      

  6 
 4   3    2   1    
978459/1-  

)0000/0(  
494378/1-  

)0000/0(  
523025/11  

)0000/0(  
991266/1-  

)0000/0(   

 
  

 
2 

 
 

1  ( 
 

  
 

)
  

660139/0  
)0000/0(  

---------  
468813/24  

)0000/0(  
---------   

460093/0  
)0000/0(  

--------  ---------  
246413/0  

)0000/0(   

488646/0  
)0000/0(  

470024/3  
)0000/0(  

---------  ---------   

:     .        
 : .  

              
 .        2       1384  

                
    1388             1389   

        1390           
  1391               .

                  
              

    1390  1391          
         ( )     

               
1391       1390   )     6/8- 

 ( .               .



                

             
               

 ) 1387-1386  1392-1390  (       
 .                

             
               

           .   
      1390             

                
.                 

              .
               

               
      .  

 2-           1395-1384  

-
-

-

-

-

13
84

Q
1

13
84
Q
4

13
85
Q
3

13
86
Q
2

13
87
Q
1

13
87
Q
4

13
88
Q
3

13
89
Q
2

13
90
Q
1

13
90
Q
4

13
91
Q
3

13
92
Q
2

13
93
Q
1

13
93
Q
4

13
94
Q
3

13
95
Q
2

 
 

)G(

  
 

)
EG(

EG G



   /     /75/  1397      

   3         .  
           1384  1388  

    7/26      92      
235      .          
      . 1389  1392   26   

.    354      600    .  
       8   7 .      

               
.       8      52/3    

      21/2  .    

      1392-1384       
     8/22     .     

           1387-1386   
  1393-1392            

                
  1391              

   .               
              

               
 . 

   



                

 3-          1395-1384 

   4             
          .     

              
            

                
                

               
   .              

               
              

    .         
           

            

-

-

-

13
84
Q
1

13
84
Q
4

13
85
Q
3

13
86
Q
2

13
87
Q
1

13
87
Q
4

13
88
Q
3

13
89
Q
2

13
90
Q
1

13
90
Q
4

13
91
Q
3

13
92
Q
2

13
93
Q
1

13
93
Q
4

13
94
Q
3

13
95
Q
2

 
 

)
M(

 
 

)
EG(

EG

M



   /     /75/  1397      

             
               

     ...          
               

              
                  
          .  

               
              

            .  
  4            

               
                

       .         
              

        .       
   .         (  )     

             
                 

              
      (   )     

               



                

              .  

 4-          1395-1384  

5-     
              

      .       
         .        .

               
           .      

               
     .          

           .      
                

-

-

-

-

-

13
84
Q
1

13
84
Q
4

13
85
Q
3

13
86
Q
2

13
87
Q
1

13
87
Q
4

13
88
Q
3

13
89
Q
2

13
90
Q
1

13
90
Q
4

13
91
Q
3

13
92
Q
2

13
93
Q
1

13
93
Q
4

13
94
Q
3

13
95
Q
2

 
 

 
)

O
il

(

 
 

)
EG(

EG OIL



   /     /75/  1397      

           .    
       .          

               1393-1384 
              

            
              
             .     

                
   .          

              
               .

               
 .            ( )    

              
              

                 
              

          .    
             

  .              
              

               
    .          

  .           



                

             
                 

               
            .   

           
                 

               
            

            
              

             
           

    ...     .       
            

              
  .             

            ( )  
              

             
                 

               
             

                
.         



   /     /75/  1397      

 

       )1392 (»    

           «  
 -       2  1   

 134-123.  
       )1395 (»    

          «    
)(     13  3  109-85 . 

           
)1395 (»         «  

    3  4   100-77 . 

          )1392 (»  
         «   

  7  3   83-67  . 

     )1383 (»     «  
   66   153-139. 

     )1390 (»      

     : )1353-1386«(   -
    8  16   75-49 . 

       )1392 (»   
            MRSTAR« 

      21  68  28-5 . 

          )1391 (
»         «  



                

     20  61  28-5. 

     )1394  (»       
   )    («    

22  72  83-14. 

         )1391 (» 
  :           

«  -        
 7  8  26-5 . 

)  1394 (»      1389-1368« 
     17  104-83 .  

     )1396 (»      :    
       «   

  52  2  193-163. 

     )1382 (»     
«      5  15  120-93. 

     )1390 (»       
       ) 1367:1-1387:2«( 

    5  2 25-1. 
Araújo, E. (2015). Monetary policy objectives and Money’s role in US 

business cycles. Journal of Macroeconomics, 45, 85-107. 
Barsky, R. B., & Kilian, L. (2004). Oil and the Macroeconomy since 

the 1970s. Journal of Economic Perspectives, 18(4), 115-134. 
Burns, A. F., & Mitchell, W. C. (1946). Measuring Business Cycles 

National Bureau of Economic Research. New York. 
 Casares, M. (2001). Business cycle and monetary policy analysis in a 

structural sticky-price model of the euro area. Working Paper.   
Castro, V. (2010). The duration of economic expansions and recessions: 

More than duration dependence. Journal of Macroeconomics, 



   /     /75/  1397

32(1), 347-365. 
Cavallo, A., & Ribba, A. (2018). Measuring the effects of oil price and 

Euro-area shocks on CEECs business cycles. Journal of Policy 
Modeling, 40(1), 74-96. 

Dalla, E., & Varelas, E. (2016). An economic model for the 
interpretation of business cycles and the efficiency of monetary 
policy. The Journal of Economic Asymmetries, 14, 29-38. 

Enders, W (2004). Applied Econometric Time Series, 2nd Edition, New York. 
Filardo, A. J. (1994). Business-cycle phases and their transitional dynamics. 

Journal of Business & Economic Statistics, 12(3), 299-308. 
Goldfeld, S. M., & Quandt, R. E. (1973). A Markov model for 

switching regressions. Journal of econometrics, 1(1), 3-15. 
Hamilton, J. D. (1989). A new approach to the economic analysis of 

nonstationary time series and the business cycle. Econometrica: 
Journal of the Econometric Society, 357-384. 

Khemiri, R., & Ali, M. S. B. (2012). Exchange rate pass-through and 
inflation dynamics in Tunisia: A Markov-Switching approach 
(No. 2012-39). Economics Discussion Papers. 

Lan, Y., & Sylwester, K. (2010). Provincial fiscal positions and 
business cylce synchronization across China. Journal of Asian 
Economics, 21(4), 355-364. 

Lindé, J. (2003). Monetary policy shocks and business cycle 
fluctuations in a small open economy: Sweden 1986-2002 (No. 
153). Sveriges Riksbank working paper series. 

Michaelides, P. G., Papageorgiou, T., & Vouldis, A. T. (2013). 
Business cycles and economic crisis in Greece (1960–2011): A 
long run equilibrium analysis in the Eurozone. Economic 
Modelling, 31, 804-816. 

Quandt, R. E. (1972). A new approach to estimating switching regressions. 
Journal of the American statistical association, 67(338), 306-310. 

Simpson, P. W., Osborn, D. R., & Sensier, M. (2001). Modelling business 
cycle movements in the UK economy. Economica, 68(270), 243-267. 

Terasvirta, T., & Anderson, H. M. (1992). Characterizing nonlinearities 
in business cycles using smooth transition autoregressive 
models. Journal of Applied Econometrics, 7(S1), S119-S136. 

Terasvirta, T. (1994). Specification, estimation, and evaluation of 
smooth transition autoregressive models. Journal of the 
american Statistical association, 89(425), 208-218. 


