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Introduction

Since 2020 due to COVID-19 pandemic the global economy 
has faced serious economic and financial challenges. The 
second Artsakh war has negatively affected the overall 
economy of the Republic of Armenia. Throughout the 
investigation period changes were obvious in the trades 
between countries, the prices of international trade and in 
the financial markets as well.  

The problem of food safety is the most important issue 
in food security system of RA. In RA bread consumption 
per capita exceeds US, Japan and European countries in 
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A R T I C L E  I N F O

2-3 times and it exceeds the global average level by 25 
(Bayadyan, 2013)․ Considering that the increase of self-
sufficiency ratio of wheat in RA is of strategic importance, 
the state support towards the intensification of this sphere 
is mandatory (Avetisyan, 2010)․ Since the beginning of 
the spread of the pandemic in the European continent, 
many countries have secured their domestic supply and 
strengthened their stockpiles by increasing the import 
volumes. This concerns mainly the basic products like 
flour, soft wheat (in grain), and semolina. The increase 
was particularly significant in March and April due to 
high uncertainty in markets and the decision to maintain 
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a certain stock capacity for several months’ consumption. 
The increase in the consumption of some products put 
pressure on processors in prices (Impact of the COVID-19 
pandemic on agricultural markets and grain sector on 
the Mediterranean, 2020). The stability of grain prices is 
considered a key issue for grain security and social stability 
in many countries. In 2020, the sudden global pandemic of 
novel coronavirus pneumonia (COVID-19) posed severe 
challenges to world grain security in many ways. In order 
to control the spread of COVID-19, all countries around 
the world took strict isolation measures, which affected the 
global grain supply system (Shudong Wang, et al., 2022).

The main purpose of this research is to study the dynamics 
of monthly average import prices for the main types of 
imported grains and monthly average exchange rates for 1 
US dollar in 2020-2022 in RA, upon the disclosure of the 
correlation between these two phenomena. To achieve this 
purpose the following problems have been set and solved:
studying the seasonal fluctuations of the monthly average 
import prices for the main cereals and monthly average 
exchange rate for 1 US dollar in 2020-2022 in RA 
disclosing the interdependence between the above stated 
factors with the help of regression analysis.

Materials and methods

The object of this research is the time series of the monthly 
average import prices for the main grains and monthly 
average exchange rate of 1 US dollar in 2020-2022 in RA. 
In the period of 2020-2022 the wheat, barley and maize 
were the main grains, which were monthly imported into 
Armenia. During the mentioned period, the other types of 
grains were imported only several months. The seasonal 
indexes are used for studying the intra-yearly monthly 
fluctuation for the sequential year. The seasonal index for 
each month is calculated as follows:

                            100 %i
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= ⋅ ,                                  (1)

where  ISi is the seasonal index for i-th month, iy   is the 
average of i-th month for studied years, y  is the average 
of all studied months (Gusarov, 2003). 

The analysis has shown that the correlation between the 
monthly average exchange rate of 1 US dollar and monthly 
average import prices of the main grains is best fitted 
through the polynomial regression model:

                     2
t 0 1 2y t t ta a x a x e= + + + ,                     (2)

where yt is the dependent variable, xt is the explanatory 
variable, a0,a1,a2 are the parameters, et is the residual. 

Table 1. The monthly average exchange rate for 1 US dollar and monthly average import prices of wheat, barley and 
maize within 2020-2022, RA*

Months
Monthly average exchange 
rate of 1 US dollar, AMD

Monthly average import 
price of wheat, US dollars

Monthly average import 
price of barley, US dollars

Monthly average Import 
price of maize, US dollars

2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022
January 479.21 521.2 481.78 211.5 232.6 241.3 186.8 132.1 175.4 171.6 187.5 190.2
February 478.74 523.54 480.24 204.3 242.5 232.4 171.0 136.2 198.3 164.7 200.7 196.2
March 489.01 527.67 496.96 177.9 236.6 143.4 122.8 194.4 152.0 154.3 214.2 225.1
April 488.66 525.62 470.99 198.4 211.7 225.5 117.0 275.6 188.9 211.1 204.5 231.9
May 484.12 521.35 456.54 214.9 212.9 294.7 139.0 204.0 212.3 179.7 223.0 274.5
June 481.27 513.09 - 165.1 216.0 - 136.4 142.5 - 176.1 204.8 -
July 484.65 490.87 - 181.3 184.9 - 157.8 141.4 - 176.6 203.2 -
August 485.49 491.73 - 208.4 199.2 - 130.0 155.8 - 202.3 193.8 -
September 486.69 488.12 - 206.4 222.6 - 117.3 159.1 - 176.5 187.4 -
October 491.74 479.25 - 213.9 243.6 - 111.5 151.2 - 170.1 215.1 -
November 499.62 477.66 - 207.2 256.3 - 131.2 160.5 - 187.2 223.4 -
December 518.91 485.14 - 230.8 250.3 - 147.5 170.8 - 190.3 218.7 -

*In 2020-2022 the monthly average import prices for main grains has been calculated by the authors based on their import values 
and import volumes (Financal statistics of Armenia 2015-2020, social-economic situation of the Republic of Armenia in January-
December 2020, social-economic situation of the Republic of Armenia in January-May 2022) (www.armstat.am).

https://www.armstat.am/am/index.php?nid=148&thid%5B0%5D=1001&thid%5B1%5D=1002&thid%5B2%5D=1003&thid%5B3%5D=1004&thid%5B4%5D=1005&years%5B0%5D=2022&years%5B1%5D=2021&year%5B0%5D=2022&year%5B1%5D=2021&submit=%D5%93%D5%B6%D5%BF%D6%80%D5%A5%D5%AC&offset=2


AGRISCIENCE AND TECHNOLOGY  Armenian National Agrarian University  4 (80)/2022

363 Agricultural Economics and Agribusiness

Figure 1. The seasonal indexes of the monthly average import 
price of wheat in 2020-2022, % (composed by the 
authors).

The parameters of regression model are defined by the 
least square method. The polynomial regression model of 
2nd order is mainly applied when the correlation between 
the dependent and explanatory variables changes within 
direction of the definite interval. Through this model it’s 
possible to calculate the turning point of independent 
variable from which the dependent variable changes its 
direction of development (Yeliseeva, 2014):
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Results and discussions

Shunpeng Wu and Michael A. analyzed the influence of 
import and export prices on grain market during bubble 
and non-bubble periods. The annual data of studied 
indicators had been analyzed from 1960 to 2017 per US 
data. In the research the monthly export and import price 
indices, the prices of main grains and monthly Exchange 
rate of US dollar to CNA has been analyzed. The authors 
used regression analysis to explore the correlation between 
these indicators for different periods (Shunpeng Wu 
Professor Gunderson and Michael, 2020). In most cases 
the tendency of maize price and maize production volumes 
have been analyzed using statistical methods and Machine 

Figure 2. The seasonal indexes of monthly average import 
price of barley in 2020-2022, % (composed by the 
authors).

Learning methods. The linear regression methods have 
been used also to explore the relationship between the 
maize price and production volumes (Roterm Zelingher, 
et al., 2021).

In this research the monthly average exchange rate for 1 
US dollar has been considered as an independent variable, 
and the monthly average import prices of wheat, barley 
and maize have been considered as explanatory variables. 

In 2020-2022 the monthly average import price of wheat 
mainly declined in March-April and in June-September 
months. The maximum inflation was in December 
(Figure 1).  

In 2020-2022 the monthly average import price of barley 
mainly declined in June-November. The growth of average 
price was in December-May. The maximum inflation was 
in April (Figure 2).

In 2020-2022 the monthly average import price of maize 
declined in January-February, in June-July, in September-
October. The growth of average price was in spring months 
and the maximum inflation was in May (Figure 3).

In 2020-2022 the monthly average exchange rate for 1 US 
dollar increased in January-April, June and December.  
The maximum monthly average exchange rate for 1 US 
dollar was in March and the minimum rate in October 
(Figure 4).
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Figure 4. The seasonal indexes of monthly average exchange 
rate for 1US dollar in 2020-2022, % (composed by 
the authors).

According to the results of regression analysis, in 2020-
2022 there was a strong non-linear correlation between 
the monthly average exchange rate of 1 US dollar and 
the monthly average import price of wheat. The results 
of regression analysis can be considered as significant. 
According to the results of calculation when the 1 US dollar 
monthly average exchange rate surpassed 499.6 AMD, the 
monthly average import price of wheat increased within 
the period of November 2020 to July 2021 (Figure 5).

Figure 5. Results of regression analysis between the monthly 
average exchange rate of 1US dollar and the 
monthly average import price of wheat in 2020-2022 
(composed by the authors).

Figure 3. The seasonal indexes of the monthly average import 
price of maize in 2020-2022, % (composed by the 
authors).

Figure 6. Results of regression analysis between the monthly 
average exchange rate for 1US dollar and the 
monthly average import price of barley in 2020-2022 
(composed by the authors).

According to the results of regression analysis in 2020-
2022 there was a strong non-linear correlation between 
the monthly average exchange rate of 1 US dollar and 
the monthly average import price of barley. The results 
of regression analysis can be considered as significant. 
According to the results of calculation when the monthly 
average exchange rate of 1 US dollar surpassed 496.8 
AMD, the monthly average import price of barley 
increased from November 2020 to July 2021. (Figure 6).
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According to the results of regression analysis there was 
a strong non-linear correlation between the monthly 
average exchange rate of 1 US dollar and the monthly 
average import price of maize in 2020-2022. The results of 
regression analysis are significant. According to the results 
of calculation when the 1 US dollar monthly average 
exchange rate surpassed 499.6 AMD, the monthly average 
import price of maize increased from November 2020 to 
July 2021 (Figure 7).

Conclusion

Throughout the period of 2020-2022 the characteristics 
of monthly fluctuations for the average import prices of 
main grains and the average exchange rate for 1 US dollar 
have been studied through seasonal indices. In 2020-2022 
the monthly average import price of wheat increased 
in January-February and in October to December, the 
monthly average import price of barley increased from 
December to May, the monthly average import price of 
maize increased from March to May, in August, November 
and in December.  Conditioned by the seasonal component 
in 2020-2022 the monthly average exchange rate of 1 US 
dollar increased from November to April, as well as in 
June and December. 

The results of analysis have shown that in studied period 
there was a strong non-linear correlation between monthly 
average exchange rate of 1 US dollar and the average 
import prices   of main grains. The regression analysis 
has shown that in 2020-2022, along with the increase 
of  monthly average exchange rate for  1 US dollar the 
monthly average import prices of wheat, barley and maize 

Figure 7. Results of regression analysis between the monthly 
average exchange rate for 1US dollar and monthly 
average import price of maize in 2020-2022 
(composed by the authors).

decreased, however, after the definite level of monthly 
average exchange rate of 1 US dollar within the period of  
November 2020 to  July 2021 their import prices began to 
gradually increase.

Thus, under the current political and economic situation 
the non-stable fluctuations of the monthly exchange rate 
of 1 US dollar make the dynamics of those economic 
indicators actually unpredictable, but analysis hereby 
enabled to disclose the regularities of the correlation of 
studied indicators for short-term period. In this regard, the 
significant decrease or increase of the monthly exchange 
rate of 1 US dollar will lead to the increase of the monthly 
import price of main cereals. This relationship can be a 
signal for the government to plan relevant activities for 
the regulation of main cereals import prices. In case when 
the monthly import prices exceed the yearly average level, 
the government can apply partial subsidies to control the 
inflation process․
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