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Introduction

Since 2020 in consequences of COVID-19 pandemic were noticeable changes in
the trades between countries, in the prices of international trade. Food prices are
skyrocketing around the world. In January, international prices for major food items
climbed to a level near the heights of the global food price crises of 2007-08 and 2010-
11, according to the FAO Food Price Index?. In this period COVID-19 pandemic and
second Artsakh war has negatively affected to international trade of the Republic of
Armenia.

The main purpose of this research is to study the features of the dynamic of the
import monthly average prices of the main types of imported grains and to reveal the
seasonal, tendency components of these time series in order to forecast the prices in the
coming months. To achieve this purpose follow problems have been set and solved:

e to study the intra-yearly fluctuations of the import monthly average prices of
the main grains in 2020-2022 in RA,

e through the additive model to disclose the seasonal, tendency and casual
component of studied time series 2020-2022 in RA and to build the confident
monthly forecasting till the end of 2022.

The object of this research is the time series of the import monthly average prices
of the main types of grains in 2020-2022 in RA. In the period of 2020-2022 the wheat,
the barley and the maize of grain were the main grains, which were consecutively
monthly imported in RA. In 2020-2022 the other types of grains were imported only
several months.

Analysis of the Theory

The Republic of Armenia is the grains imported country, therefore any shocks in
global trade will immediately impact on the macro and micro economic indicators. In
this point of view the increase of the production volumes of grains is vital, and the
increase of the production volumes of grains must be occurred by intensive way. The

! MiccnemoBaHue BBINOMHEHO py puHaHCcoBoi nogzepxke POOU u KH PA B pamkax Hay4HOTO
npoexra Ne 20-510-05020\20 (N° 20RF-054)
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intensive growth of grains production is assumed the implementation of advanced
technology!. They are still insufficient the mechanisms of optimization and the ways of
economic policy of importation of grains and the import prices of grains. The higher
import prices of the grains is unprofitable for the economy of RA as they immediately
impact on the welfare of population. On the other hand the lower import prices of the
grains are not always granted and they could be threat also?.
METHODS

If the fluctuations of time series are described with relative stability, the additive
model of time series is applied:

Y, =T+S+E (1),
where Y; is the level of the time series t-th month, T is the tendency component, S is
the seasonal component and the E is the casual component.

Additive model of time series is built by following steps:
STEP 1: Alignment of time series with the moving averages,
STEP 2: Calculation of seasonal components (S) for each months,
STEP 3: Calculation of adjusted seasonal components (S) for each months (The sum of
the monthly seasonal components must equal to zero),
STEP 4: Calculation of (T + E = Y — §) components of time series,
STEP 5: The modeling of trend of time series on the base of (T + E) components,
STEP 6: The calculation of (T + S) components of time series,
STEP 7: The calculation of residuals (E =Y — (T + S)) and the square of residuals
(E?).
The trends of studied time series have been presented with linear function:

Ju
T = ao + alt (2)’

where t is the time values for con level of the consecutively months (t =
1;,2;3 ... 29), ay; a, are parameters, a, is the monthly average growth conditioned by
tendency*.

Analysis

In 2020-2022 the import monthly average prices of main types of grains has been
calculated by the authors based on their import values and import volumes.

1 Avetisyan S. Agriculture and agri-processing in Armenia: Yerevan. Edition LIMUSH, 2010:
233p., p-44

2 The problems of the agriculture of the Republic of Armenia and the ways of their solving /A.
H. Bayadyan. Yerevan. Edition NAS RA «Gitutyun», 2013.-144p, p.31

3 Econometrics: textbook for Master’s students /I.I./ Yeliseeva, S.V. Kurisheva, T.V. Kosteeva
and others:/ -M. Finance and statistics, 2007.-576p., p.79-80

4 Theory of statistics: textbook/edited by prof.G.L.Gromiko.-2nd edition, -M.INFRA-M, 2005-
476p., p.31
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Table 1

The 1 US dollar exchange monthly average rate, the import monthly average prices of
wheat, barley and maize of grain in 2020-2022 in RA!

Months | Import monthly average | Import monthly average |Import monthly average price
price of wheat, US dollars | price of barley, US dollars | of maize of grain, US dollars
2020 2021 2022 2020 2021 2022 2020 2021 2022
January | 211.5 | 232.6 | 2413 | 186.8 | 132.1 | 1754 | 171.6 187.5 190.2
February | 204.3 | 2425 | 2324 | 171.0 | 136.2 | 198.3 | 164.7 200.7 196.2
March 1779 | 236.6 | 1434 | 1228 | 1944 | 152.0 | 1543 214.2 225.1
April 198.4 | 211.7 | 2255 | 117.0 | 2756 | 1889 | 211.1 204.5 231.9
May 2149 | 2129 | 2947 | 139.0 | 2040 | 2123 | 179.7 223.0 274.5
June 165.1 | 216.0 - 136.4 | 1425 - 176.1 204.8 -
July 181.3 | 1849 - 157.8 | 141.4 - 176.6 | 203.2 -
August 208.4 | 199.2 - 130.0 | 155.8 - 202.3 193.8 -
September | 206.4 | 222.6 - 117.3 | 159.1 - 176.5 187.4 -
October | 213.9 | 243.6 - 1115 | 151.2 - 170.1 215.1 -
November | 207.2 | 256.3 - 131.2 | 160.5 - 187.2 223.4 -
December | 230.8 | 250.3 - 1475 | 170.8 - 190.3 218.7 -

The monthly forecasting of the studied indicators is based on the trend and

seasonal components. The forecasting of the studied indicators is built with the

confidence intervals (95% confidence level) also.
The calculated components of import monthly average price of wheat are

displayed in table 2.

Table 2

The results of additive modeling of intra-yearly fluctuations of the import monthly

average price of wheat, barley and maize of grain

Tendency component

T=19291+145x%t

Seasonal components for each months

< - 3
o o) i g o & 2 2 2 3 ;S o
()] [=To]
= = < & = =4 = E 3 O z o
1348 | 11.7 | -1.02 | 394 | 159 | -730 | -19.6 | -9.7 | -9.76 | -2.89 | -3.81 | 9.1

In 2020-2022 according to the results of modeling of trend the import monthly

average price of wheat monthly increased by 1.45 US dollars. The results of calculation
of monthly seasonal components have shown that the import monthly average price of

wheat decreased in from March to November. Conditioned by seasonal effect the

1 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&ye

ars%5B1%5D=2021&year%5B0%5D=2022&year%5B1%5D=2021&submit=%D5%93%D5%B6

2%D5%BF%D6%80%D5%A5%D5%AC&offset=2
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maximum decline of the import monthly average price of wheat was in July, it
decreased by 19.62 US dollars and the maximum growth of the import monthly average
price of wheat was in May, it increased by 15.93 US dollars.
Table 3
The results of additive modeling of intra-yearly fluctuations of the import monthly
average price of barley

Tendency component
T =13503+158xt
Seasonal components for each months

£ o | & = B o 2 &b 2, 5 > o
S |2 |g=| & 2| E|B2| 2] &8|c|2|8&
179 | 41 | 884 [31.70 | 1475 | 6.4 | 884 | 36 | 26 | -135 | 53 | -0.01

In 2020-2022 according to the results of linear trend the import monthly average
price of barley monthly increased by 1.58 US dollars. The results of calculation of
monthly seasonal components have shown that the import monthly average price of
barley increased in April-May, in July and in August, in the rest of months it decreased.
Conditioned by seasonal effect the maximum growth of the import monthly average
price of barley was in April, it increased by 31.70 US dollars. The maximum decline
was in January, and it decreased by 17.97 US dollars.

Table 4
The results of additive modeling of intra-yearly fluctuations of the import monthly
average price of maize of grain

Tendency component
T =168.754+2.01 xt
Seasonal components for each months

= —
g | ° s | = > ¢ | = | w | 58| 5 > o
S|l E | &2 &2 2| &|c|2)|4
-13.3 | -11.7 | -83 | 135 7.6 032 | 192 | 792 | -109 | -1.9 9.2 5.83

In 2020-2022 according to the results of modeling of trend the import monthly
average price of maize of grain monthly increased by 2.01 US dollars. The results of
calculation of monthly seasonal components have shown that the import monthly
average price of maize of grain increased from April to August, and in November —
December, and the rest of months the price decreased. Conditioned by seasonal effect
the maximum decline of the import monthly average price of maize of grain was in
January, it decreased by 13.35 US dollars, and the maximum growth of the import
monthly average price of maize of grain was in April, it increased by 13.55 US dollars.
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Figure 1. The monthly forecasts of the import average price of wheat for June to
December 2022

According to the forecasts, when the other things held constant, the import
monthly average price of wheat will continue to grow. In December will achieve to
254.2 US dollars. With 95% of confidence level, the maximum price will be 308.8 US
dollars, and the minimum price will be 199.6 US dollars
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Figure 2. The monthly forecasts of the import average price of barley for June to
December 2022

As the analysis has shown, when the other things held constant, the import
monthly average price of barley will increase also. In the end of 2022 in December, it
will be 254.2 US dollars. With 95% confidence level, the import monthly average price
of barley will range from 121.4 US dollars to 262.4 US dollars.
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Figure 3. The monthly forecasts of the import average price of maize of grain for June to
December 2022

As it is displayed in figure 3, when the other things held constant, the import
monthly average price of maize of grain will continue to increase. In December of
2022 the import monthly average price of maize of grain will be 246.9 US dollars. With
95% confidence level the minimum price will be 214.1 US dollars and the maximum
price will be 279.8 US dollars.

Scientific Novelty

In hereby research for the solving the stated problems through the analysis,
some theoretical and practical results have been figured out, such as:

¢ The main components of time series of import monthly average prices of the
main types of grains in 2020-2022 have been disclosed.

e The import monthly average prices of the main types of grains have been
forecasted and taking account the current economic and politic situation the
upper and lower levels of import monthly prices have been predicted to the
end of 2022 as well.

Conclusion

In the period of 2020-2022, the import monthly average prices of main
grains changed by the seasonal, tendency and casual effects. The additive
modeling of studied time series assisted to decompose the time series and to
study each components, which effected to time series. According to the results
of analysis in 2020-2022 the import monthly average prices of main grains had
growth tendency. According to the results of modeling of trend the import
monthly average price of wheat monthly increased by 1.45 US dollars, the
import monthly average price of barley monthly increased by 1.58 US dollars
and the import monthly average price of maize of grain monthly increased by
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2.01 US dollars. The results of analysis have shown that in 2020-2022 impacted
by seasonal effect the import monthly average price of wheat decreased chiefly
in summer and autumn. The import monthly average price of barley and maize
of grain decreased chiefly in autumn and winter months.
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<usu<ushuiLtrhr <pULUYUL SEUUYLENP LEMUNKOU UL UbRbhL
wvuuuuv auverh vhuuubhuu3b Jd6rLNrONRE-3NKLLE 2020-2022 (9.
G4 uULhuUStUNKULEN (KL SY3ULLEMNY)

dwpnuwt Uwdybih Ubkpuwtyw
Qlunpg Swpnipyniup LG2hojw
Utpqby Lhynjwyh Shpnlyny
hphuw Npluhpwih Spniyhtw
Uihy <Guppyp Uwhwijjut

Zudwnnwnwghp: 2020p. h ykp Covid-19 hwdwdwpuwlp, hull Zwjwuwnwih
Zuipuybnnipniup twb wpgupyut Gpipnpy wunbkpuqup hpktg wqnbgni-
pjntup pnnkght Epyputph dhol wpunwphtt wnbhnpuwoppwtiwnnipjul, wypwip-
ubph hwdwopowphwyht qukph, phttwbuwlub onijutikph Ypu: Uju thnpdnipinii-
ubkphg widwub sdtug tuh Zwjwunwith Zuwbpuwbnnipniip: Gpiph wupkiwght
wiunuwbgnipjutt wywhnynudp hhdbwjuind yujdwbwynpjws E hwgwhw-
wnhlubph hhdbwlwut wbuwlubph wipwthwt tEpdnisdwdp, npntg qubpp
niunidttwuhpynn wmwphubphtt ptmpwqgpyl] Bt mipnyt ghtwdhluyny: YEnbu
2020p uljuwsd b rwpnibwlynn ntnbuwpwnupuljut hpwyhdwlnid huguwhw-
wnhlubph hhdtwlwt nbuwljubph tkpdnsdwt qukph phtwdhuyh YEpnidnt-
pjudp b wpwohlju wdhutbpht nputg ghnwjuinptt hhdtwynpyws jutijuw-
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nbunidubph wuhpudbnmpudp t wuydwbwynpws unyt hbnwgnunipjut
wpnhwlwinipnitp: Znpjwsh hhdtwlwt tywnwly £ niumdbwuhply ibp-
Unidynn hwgwhwwnhlh hhdtwlwt mbkuwlubph tkpdnsdwt vhohtt wduwlju
qubph ubkgqnuuyunipjut, qupqugdut hhdttwlwt Jhwnnidh b yunwhwljuin-
prul pununphsipp wowehljw wihubikphl tkpdnisuwh dhoht qukph jupow-
nbudwt hwdwp: Zknwgninmpniunid uinwugyws wpyniupubphg wnwbdugyby
El ghnnwjwt tnpnypeh nid niukgnn hknbywy npnyputpn.

o Pugwhuwjnyt] t 2020-2022pp. hwgwhwwnhlfubph hhdtwjwut wnkuwlutph
ubpUnisdwtt vhohtt wduwlwt qubpp punipwgpnn dwdwbtwlughtt pupph
hpltwlwl pununphsubpp,

e UJuwijuwwnbuyl] tu hwgwhwwnhlh hhdbwlwut wnbuwliubkph tkpdnisdwi
Uhohtt wmduwljut qukpp b hwoyh wnttng ubpjuihu mbnbuwpunupulju
wnhpnn hpwyhfwlp, dhgh 2022p. wnwupbybpe jutiwnbuyl] Eu bwb ukp-
Unisuwt qubph htwpwynp wrwybjugnyt b tjuqugny dwuppulubpn:
Snpkuh thpUnisdwt wduwlwb dhohti ghip pwpdpwgt) k 1.45 UUL pnjw-

pny, qupnt tkpumsdwt wduwljwi dhohti ghip” 1,58 UU'L nnjupny, huly kghu-
nwugnphth hwwnhlh Gkpunisdwb Uhohlt wluwlwi ghip’ 2,01 UUL pojupni:
dhpnidnipjut wpynipttpp gnyg ku ndby, np 2020-2022 pe. ukqnuwjunipjudp
wuydwbu]npdus gnpkbh tbpimsdwt Uhohtt wduwlub ghtip hhdtwlwind
ujuql) E wdpwb b wpttmt wdhutpht: Qupnt b tghyunwgnplh tbpudnisdwt
Uhohtt wduwjut ghip hhdtwljutnid tduqly E wotiwt b ddnwt wdhutibpht:

Puiiuh puntp. wnnhwunhy dnpk), tkpdnsdwt dhohtt wduwljw ghti, gdwjhtt
wnpkun, Juwijpwnbund, ubqnuughtt pununphs, Junwhbihnipjut dhowluyp,
wnpkunh dnpbjwynpnid

AHANIU3 JUHAMUKN MEXTO,0BbIX KONEBAHWUIA CPEJHEMECAYHbIX
MMNOPTHBbIX LLEH HA OCHOBHbIE 3EPHOBbLIE B MEPUO[, 2020-2022 IT.
U NMPOINHO3bI (MO A AHHbIM PA)

Bapaan CameenoBuy AnekcaHsiH
leBopr ApyTioHoBuy Kewmwsax
Cepreii Hukonaesuu LLinpokos
UpuHa Pbikcnbaesna TpywkuHa
Anuk leHpukoBuy Caakax

Annoramma: C 2020 roga snuzemus Covid-19 u Bropas Apuaxckas BoifHa Hera-
THBHO IIOBJHSIM HAa BHEUIHETOPTOBBIH OOOPOT MeXZAY CTpaHaMH, MHPOBbIE II€HBI Ha
TOBaphI ¥ (PUHAHCOBbIe PhIHKU. He ocTasack B CTOpOHe OT STHUX HCIBITaHUH U Peciy6-
nuka Apmenusa. ObecreyeHne IpOAOBOIBCTBEHHOM 0€30MIaCHOCTH CTPAHBI B OCHOBHOM
omnpepesnsfeTca GecrepeGOHBIM UMIIOPTOM OCHOBHBIX BUZOB 3€PHA, IIeHBI HA KOTOpPOe B
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HCCIIeZyeMBIH IIepUOf UMeNH CIIeNU(PUYEeCKYyl0 AUHAMUKY. AKTYaJbHOCTb JAaHHOI
cTaThu OOyCJIOBJIEHA HEOOXOAMMOCTBIO aHAJIM3a €XeMeCAYHBIX MMIIOPTHBIX LIeH Ha
ocrHoBHbIe BuABI 3epHA B 2020-2022 rT. M MX HAyYHOTO IIPOTHO3UPOBAHUA B TeKyIlei
SKOHOMHYECKOU U ITOJIUTUYECKOM CUTYaLH.

OCHOBHOI1 IIeJIbI0 HACTOAINETO MCCIeIOBAHUA SABIAETCA U3ydeHUe O0COOeHHOCTel
OUHAMUKYA MMIIOPTHBIX CpeJHEeMeCAYHBIX IleH Ha OCHOBHBIE BBl MMIIOPTHPYEMOTO
3€pHA U BBIABJI€HNE CE30HHBIX, TPEHJOBBIX COCTABIIAIOIUX OTHUX BPEMEHHBIX PAJNOB I
IIPOTHO3UPOBAaHUA IleH Ha OIbKaiilre MeCaIbl.

Hayurnas HOBM3HA JaHHOTO UCCIeJOBAHUA 3aK/II09AETCA B CIeAYIOMEeM:

e PacKphIThI OCHOBHBIE KOMIIOHEHTHI BPEMEHHOTO Psfia CpeJHEMECSYHBIX MUMIIOPT-
HBIX IleH Ha OCHOBHBIe BubI 3epHa B 2020-2022 rr.

e CHnporHo3upoBaHBI CpeJHEMeCIYHbIe MMIIOPTHbIE IIeHbI Ha OCHOBHBIE BUBI 3€PHA,
a TaK)XKe C y4eTOM TeKyllel S5KOHOMHYECKOH U ITOJUTUYECKOH CUTYaI[uX IIPOTHO-
3UPYIOTCS BePXHUH U HIDKHHUI YPOBHH MMIIOPTHBIX MECAYHBIX IIeH 10 KoHIa 2022
roza.

CpepHeMecsYHas IeHa MMIIOpPTA IIIIEHUIBI eXXeMeCAYHO yBeaudyuBanachk Ha 1,45
nosmrapa CIIA, cpegHeMecsyHas IleHa MMIIOPTa SYMEHS €XXeMEeCAYHO YBeJIHYHMBAIACh
Ha 1,58 mommapa CIIA, a cpesHeMecAauHas IleHa MMIIOpPTA 3e€pHA KyKypy3hl eXxeMe-
csayHo yBenwuuBanack Ha 2,01 gmomnmapa CIIA. Pesynprarsl aHanusa ITOKasanxH, 4TO B
2020-2022 ropax mox, BIUIHUEM Ce30HHOTO 3ddeKTa cpefHeMecAiuHas IleHa UMIIOpPTa
MIIEHUIbl CHIDKAJIACh IIPEUMYIECTBEHHO JeTOM K oceHblo. CpenHeMecsuHas IjeHa
MMIIOpPTa SYMEHS M KYKYpY3hl Ha 3epHO CHIKAJach B OCHOBHOM B OCEHHHUE U 3UMHHe
MeCSIIBL.

KitoueBsie croBa: aziuTHBHAA MOZENb, TEHJEHUWA, CpefHEMeCIYHbIe IeHBl Ha
UMIIOPT, INHEeHHBIN TpeH], IPOrHO3UPOBaHUe, Ce30HHBIII KOMIIOHEHT, JOBepUTeTbHBIH
WHTePBaJ, TPeHJ0BOe MOJeINpOBaHUe
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Abstract: Since 2020, the Covid-19 pandemic, as well as the second Artsakh war in
the Republic of Armenia, have had an impact on foreign trade turnover between the
countries, world commodity prices, and financial markets. The Republic of Armenia
did not stand aside from these trials either. Ensuring the country's food security is
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mainly due to the unhindered import of the main types of grain, the prices of which in
the studied years were characterized by a special dynamic. The relevance of this article
is conditioned by the necessity of the analysis of import monthly prices of main types
of grains in 2020-2022 and their scientific forecasting in the current economic and
politic situation started.

The main purpose of this research is to study the features of the dynamic of the
import monthly average prices of the main types of imported grains and to reveal the
seasonal, tendency components of these time series in order to forecast the prices in the
coming months.

From the results of the study, the following provisions were identified that have the
power of scientific novelty.

e The main components of time series of import monthly average prices of the main
types of grains in 2020-2022 have been disclosed.

e The import monthly average prices of the main types of grains have been
forecasted and taking account the current economic and political situation the
upper and lower levels of import monthly prices have been predicted to the end of
2022 as well.

The import monthly average price of wheat monthly increased by USD 1.45, the
import monthly average price of barley monthly increased by USD 1.58 and the import
monthly average price of maize of grain monthly increased by USD 2.01. The results of
analysis has shown that in 2020-2022 impacted by seasonal effect the import monthly
average price of wheat decreased chiefly in summer and autumn. The import monthly
average price of barley and maize of grain decreased chiefly in autumn and winter
months.

Keywords: additive model, tendency, import monthly average prices, linear trend,
forecasting, seasonal component, confidence interval, trend modeling
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