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2  https://www.econ-jobs.com/research/36056-Forecasting-international-trade-A-time-series-

approach. pdf 

https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp882.pdf?a2fb2b6f2fea0495378226a016ddc387
https://www.econ-jobs.com/research/36056-Forecasting-international-trade-A-time-series-approach.%20pdf
https://www.econ-jobs.com/research/36056-Forecasting-international-trade-A-time-series-approach.%20pdf
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  » 3 (Identifying an appropriate 

forecasting model for total import of Bangladesh, 2011) .    

       

        , 
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«     , -

.    » (Forecasting the trend 

analysis of trade balance of Pakistan: A theoretical and empirical investigation, 

2016) 4  . , .   .    

    ,   -

     ARIMA ,   

     

   ( )  -

        

 `     -

      2020-

2021 . 5     3   -

 (     ),   -

  ,      

2020 .   ,  2021-    2020 .,  

 ,     

12.9%-  ,    31.9%-   2021 .,  

 ,     

21.3%-  ,    24.0%-      

«  ,   » 

 ( .   , 2014)6   -

      , -

   ,  ,   

                                                 
3  http://ijtef.org/papers/109-F497.pdf 
4  http://hrmars.com/hrmars_papers/Forecasting_the_Trend_Analysis_of_Trade_Balance_of_ 

Pakistan_A_Theoretical_and_Empirical_Investigation1.pdf 
5  https://www.wto.org/english/news_e/pres20_e/pr855_e.htm 
6   .   ,  ,   -

/ 188, « » , « » ., 2014,  34-50: 

http://ijtef.org/papers/109-F497.pdf
http://hrmars.com/hrmars_papers/Forecasting_the_Trend_Analysis_of_Trade_Balance_of_%0bPakistan_A_Theoretical_and_Empirical_Investigation1.pdf
http://hrmars.com/hrmars_papers/Forecasting_the_Trend_Analysis_of_Trade_Balance_of_%0bPakistan_A_Theoretical_and_Empirical_Investigation1.pdf
https://www.wto.org/english/news_e/pres20_e/pr855_e.htm
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     -
12   

    2000-2019 -
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7   .   ,     

   , ., « » ,  1,  

3-  , « » ., 2015,  26-35: 
8  http://documents.worldbank.org/curated/en/581091517210462491/pdf/122979-WP-Armenian-

PUBLIC-Armenia-report-add-series.pdf 
9  https://www.cba.am/Storage/AM/downloads/parberakan/DVQ/Gnach_I_20.pdf 
10  https://www.cba.am/am/SitePages/statexternalsector.aspx 
11 https://tradingeconomics.com/armenia/exports, https://tradingeconomics.com/armenia/imports 
12 https://armstat.am/en/ 

http://documents.worldbank.org/curated/en/581091517210462491/pdf/122979-WP-Armenian-PUBLIC-Armenia-report-add-series.pdf
http://documents.worldbank.org/curated/en/581091517210462491/pdf/122979-WP-Armenian-PUBLIC-Armenia-report-add-series.pdf
https://www.cba.am/Storage/AM/downloads/parberakan/DVQ/Gnach_I_20.pdf
https://www.cba.am/am/SitePages/statexternalsector.aspx
https://tradingeconomics.com/armenia/exports
https://tradingeconomics.com/armenia/imports
https://armstat.am/en/
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,  ,       
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      17: -

       -

    SARIMA (p,d,q)(P,D,Q)[m] 18 , 

      ,  , -
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, ,   )   -

       ( ),   
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14 https://www.r-project.org/ 
15 https://univer-nn.ru/statistika/pokazateli-dinamiki-temp-rosta-i-prirosta/ 
16   ․, - ․  

133-149: 
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http://e.lib.vlsu.ru/bitstream/123456789/7365/1/01751.pdf: 
18  Cryer J.D., Chan K.S., Time Series Analysis, Springer, Texts in Statistics, 2008 (Second 

Edition, ISBN-978-0-387-759558-6), Chapter 9, 10,  191-245, 

https://link.springer.com/content/pdf/10.1007%2F978-0-387-75959-3.pdf      

https://www.microsoft.com/en-us/
https://www.r-project.org/
https://univer-nn.ru/statistika/pokazateli-dinamiki-temp-rosta-i-prirosta/
http://e.lib.vlsu.ru/bitstream/123456789/7365/1/01751.pdf
https://link.springer.com/content/pdf/10.1007%2F978-0-387-75959-3.pdf
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  2002 .  -459.46   ,  2008 .  -

3127.49   ,      

     2008-2011 . -

     -

      -1537.90    -

,     -1659.25     , 

       -

 50%-     -1659.25        -

,   ,      -

         -

    

     7.1%- ,    

         

7.1%-       -75.77,   -

       75.77    

       

.  

  (2020)= -2047.15   *, 

  (2021)= -2122.92   *20: 

2019 ., 2018-  ,     

   24.25     1.3%-   

   2015 .  887.09   ,  2008 .   

-1220.64       ,      -

      

2019 ., 2000-  ,      1439.60  

   270.7%-   

                                                 
19 https://www.cba.am/am/SitePages/statexternalsector.aspx 
20 *  COVID-19-  ,     : 

https://www.cba.am/am/SitePages/statexternalsector.aspx
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  0.15,      -

  

9.    -1.2- ,   0- ,    -

      

       

        .   

          (1) 

  

-    -  , 

c1, c2, c3, c4 -    , 

 -   , 

t -  , 

-   ,     -

  2008 .: 

     

        (2) 

      -

    1-   2- : 

 
 1  

   
 

  0.73 

   0.68 

 .  14.32 

 .   0.00 

  RS  3.33 

    R3.6.0  : 

 

 2  

   
 

  T ․  P-value 

 47366432.86 3.29 0.0046 

 -47066.67 -3.29 0.0046 
2 11.69 3.28 0.0047 

 -1414.39 -2.92 0.0101 

   R3.6.0  : 

 

 1-   2-   ,   72.86%-    

      

  ,      -

 2-        -

   ,     99% -

     -

   2     -

  -   2      -

ԱՀ𝑡 = 𝑐1 + 𝑐2 × 𝑡 + 𝑐3 × 𝑡2 + 𝑐4𝑑01𝑡 + 𝜀𝑡 ,  

ԱՀ𝑡
 = 4736433 − 47067 × 𝑡 + 12 × 𝑡2 − 1414𝑑01 

𝑡 :  
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     RS    

 `    ,     

   .  

 (2020)=-2797    (  C VID-19-  ): 
     

 
 2.      2000-2019 . 21 

 

 2-      -

  ,       -

      -

    (  3):  
 

 
 

 3.     22 

 
 3-   ,  1- , 2-   3-   -

    1- ,  `  -

        

   4-     1- ,  -

 ,       : -

       -

                                                 
21 https://www.cba.am/am/SitePages/statexternalsector.aspx 
22    : 

https://www.cba.am/am/SitePages/statexternalsector.aspx
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  (  4,  3): 
 

 

 
 

 4.      

 23
 

 3  

      

 24 
 

  . , (%)  . , (%) 

I 36.5 63.5 

II 37.5 62.5 

III 38.7 61.3 

IV 35.4 64.6 
  

 

1-   2-      -

   , 3-       

4- ,    ,    -

    : ,    3-  -

        

   SARIMA25  

       -

  SARIMA         

 ,        -

   - ,    -

         

     

     

   I     -

       

  AR,  AR  MA    

        -

 (AIC),  (BIC)       -

 (   ,   ,   -

                                                 
23    : 
24    : 
25  Cryer J. D., Chan K.S., Time Series Analysis, Springer, Texts in Statistics, 2008 (Second 

Edition, ISBN-978-0-387-759558-6),  503, Chapter 9,10,  191-245,  

https://link.springer.com/content/pdf/10.1007%2F978-0-387-75959-3.pdf:    

https://link.springer.com/content/pdf/10.1007%2F978-0-387-75959-3.pdf
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   )  ,    -

      SARIMA(1,0,0)(1,1,2)[4] 

       -

    4- : 
 4  

    SARIMA   

 
 

Series:  

ARIMA (1,0,0) (1,1,2) [4] with drift  

Coefficients: 

         ar1           sar1         sma1        sma2       drift 

      0.8638      0.8470    -1.6687    0.8470    20.0913 

s.e.  0.0620     0.0896     0.1899    0.2168     9.0513 
 

sigma^2 estimated as 2404:  log likelihood=-405.61 

AIC=823.22   AICc=824.43   BIC=837.2 
 

Training set error measures: 

                    ME          RMSE      MPE     MAPE      MASE 

Training set   1.87        46.19     -1.38      7.44        0.43 

                    ACF1 

Training set -0.095 

z test of coefficients: 
 

         Estimate        Std. Error     z value Pr(>|z|)     

ar1      0.8638     0.0620           13.9323 < 2.2e-16 *** 

sar1     0.8470     0.0896           9.4484 < 2.2e-16 *** 

sma1   -1.6687     0.1899           -8.7895 < 2.2e-16 *** 

sma2    0.8470    0.2168            3.9063 9.372e-05 *** 

drift     20.0913    9.0513           2.2197   0.02644 *   

Signif. codes:  0  0.001  0.01  0.05  0.1   1 
 

 Box-Pierce test                                  
 

X-squared = 3.5914, df = 4, p-value = 0.4641 
 

 Box-Pierce test 
 

X-squared = 10.913, df = 20, p-value = 0.9484 
 

 Box-Pierce test 
 

X-squared = 0.72285, df = 1, p-value = 0.3952 
 

   R 3.6.0  , 

 

ar1     ,  

sar1      ,  

sma1       , 

sma2       , 

drift   (    ): 
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 5  

    SARIMA   

 
 

Series:   

ARIMA (1,0,1)(0,1,2)[4] with drift  
 

Coefficients: 

        ar1     ma1            sma1      sma2       drift 

      0.6786   0.4753   -0.2696   -0.2097   21.6238 

s.e.  0.1061   0.1179     0.1300     0.1177    6.8163 
 

sigma^2 estimated as 9658:  log likelihood=-455.01 

AIC=922.02   AICc=923.24   BIC=936.01 
 

Training set error measures: 

                      ME       RMSE            MPE     MAPE      MASE 

Training set -0.0796   92.5800     -1.1101     6.9761    0.4266 

                  ACF1 

Training set 0.0258807 
 

z test of coefficients: 
 

          Estimate           Std. Error      z value     Pr(>|z|)     

ar1       0.67864        0.10613          6.3945   1.611e-10 *** 

ma1      0.47527        0.11791           4.0308   5.558e-05 *** 

sma1    -0.26965       0.12999         -2.0743   0.038049 *   

sma2   -0.20968        0.11774         -1.7809    0.054929   

drift     21.62380       6.81627         3.1724     0.001512 **  

--- 

Signif. codes:  0  0.001  0.01  0.05  0.1   1 
  

 Box-Pierce test 

X-squared = 0.053585, df = 1, p-value = 0.8169 
 

 Box-Pierce test 

X-squared = 2.4618, df = 5, p-value = 0.7822 
 

 Box-Pierce test 

X-squared = 3.3882, df = 10, p-value = 0.9708 
 

 Box-Pierce test 

X-squared = 4.0279, df = 15, p-value = 0.9976 
 

 

   R 3.6.0  , 

 

ar1     ,  

ma1      , 

sma1       , 

sma2       , 

drift   (    ): 
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    ,   -

   ,   ,    (ME, 

MPE)   5%- ,    ,   

  (MAPE, MASE)  10%-    -

  99%       

-     ,     

     ,    , -

`       .    

Արտահանում  2020 =  Եռամսյակ𝑖

4

𝑖=1

= 1282.04 + 1337.42 + 1622.67 + 1468.55 = 

= 5710.28: 
 

       

  SARIMA(1,0,1)(0,1,2)[4]     -

       5- : 

    ,   -

   ,   ,      

5%- ,    ,    

 10%-      95% -

      -     

,        

 ,            -

 .  
 

Ներմուծում  2020 =  Եռամսյակ𝑖

4

𝑖=1

= 1797. 94 + 1870.83 + 2167.87 + 2430.22 = 

= 8266.87:  
 

ԱՀ  2020 = Արտահանում  2020 − Ներմուծում  2020 = −2556.59:  
 

       -

       

   `  -

,     -  (  6)  

        -

    `   

(  7)         

      -

  COVID-19-        -

     -

,    , 

        -

 , , COVID-19-   , -

    (  -

   )   
 

 

(4) 

(5) 

(3) 
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 6 

       , 2020 .26  
 

  .   .  

    

1 0.56 0.68 0.44 0.32 

2 0.56 0.68 0.44 0.32 

3 0.49 0.61 0.51 0.39 

4 0.57 0.67 0.43 0.33 
 

 

 7  

     , 2020 . 
 

  (   )  (   ) 

    

1 724.22 1222.60 435.89 467.46 

2 754.44 1272.16 187.24 187.08 

3 798.52 1322.40 210.95 216.8 

4 837.37 1628.25 234.97 243.02 

 3114.55 5445.4 1069.05 1114.36 
 

 
      -

    8- : 
 

 

 8  

  , 2020 .27 
 

   

(  COVID-19- ) 

  

(COVID-19-  ) 

   -2047.15 -2333.7 

  -2797.00 -3188.58 

SARIMA  -2556.59 -2915.06 
 

 

,   ,     -   

 14%-    , ,  , 2019 . 

,        -

   18.3%- ,     

61.7%- ,  SARIMA    48%- :  

     -

 ,     -

    ,   ,  -

    ,  -

,    ,     7.1%- , 

    2.5%-    

 ,        ,  -

     2008-2011 .   -

       -

   ,      

                                                 
26    : 
27    R 3.6.0  : 
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Analysis and Forecasting of the Dynamics of the Armenian 

Trade Balance. The paper is devoted to the analysis and forecasting 

of the trade balance trends of the Republic of Armenia. A 

comprehensive analysis and modeling of the dynamics of the studied 

phenomenon were carried out using statistical tools. In particular, the 

time series approach was used. Based on the models, forecasts were 

made regarding future trends in RA trade balance, which proves that 

even under normal conditions, the trade balance has a significant 

tendency to worsen, and COVID-19 will only have an extra effect, 

deepening the existing deficit. 
 

Key words: trade balance, balance of goods, balance of services, 

empirical densities, COVID-19, SARIMA model.  
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