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YHuBepcutet Xasap, baky, AsepbarimpkaHckas Pecnybnuka

OueHKa BNMSAHUA MHBECTULMU U LEeH

Ha HedpTb Ha TOProBbIN DanaHc Mexay
AzepbanaxaHom n Poccuen

C UCNOJIb30BaHMEM 3KOHOMETPUYECKUX

MeToAOB

B dannom uccaedosanuu usynaemcs eausiHue UHOCMPAHHLIX UHEeE-
cmuyull u yeH Ha Hepmo Ha mopeoswviii baranc medxncdy Asepoaiio-
acarnom u Poccueti 3a nepuod 1998 — 2024 20006 ¢ ucnoavzosanuem
20006bIX 8DEMEHHBIX PAO0G U IKOHOMEMPUHECKUX Memodos.

ILleav uccaedosanusn. lleavio dannoeo uccredoganus s6aA1emcs
uzyueHue 6AUSHUA UHOCIMPAHHBIX UHBECMUUUL U YeH HA Hepmb Ha
mopeoswlll 6ararc mexcdy Azepbaiioncanom u Poccuetl 6 nepuoo ¢
1998 no 2024 200. I[lpumensisi paziuurvie S5KOHOMempu4eckKue me-
moobl, uccredo6aHue HAYeAeHo HA GblsiGAEHUe HANPABGACHUS, CUAbL
U Xapakmepa 3aumocessell Mexicoy KAoHeabiMU IKOHOMUYeCKUMU
nepemennvimu. lLleav uccredoganus - onpedeaums, Kak KoaedOaHus
UeH Ha Heghmb U UHBECIMUUUOHHBIX NOMOKO8 6AUSIOM HA NOKA3amenu
08YCMOpoHHell Mope06Al, GblAGUMYb NPUHUHHO-CAEOCIMEEHHbIE C853U
u npedocmagumy peKomMeHOayuu no noaumuke, HanpaeieHHou Ha
nogoluleHUe IKOHOMUHECKOU dugepcudpukayuy U yKpenienue mop-
2068020 COMPYOHUYECMEa mexncdy 08yMs CMPAHAMU.

Mamepuaavt u memodoaoeuna. B ucciedosanuu ucnonb3oeamvl
20006ble OaHHble 8peMeHHbIX psi006 3a nepuod 1998—2024 2odoe
0151 GHAAU3A 6AUAHUS UHOCMPAHHBIX UHBECMUUUI U YeH HA Hedhmb
Ha mopeoguwlil baranc mexcdy Azepoationcanom u Poccueil. Jannovie
OblAU COOPaHbL U3 OPUUUANBHBIX CIMAMUCMUYECKUX UCIMOYHUKOG,
exarouas locyoapcmeennviii komumem cmamucmuku Azepbaiio-
acana, llenmpaneubiii 6ank Asepbationcana, Bcemuphoii 6ank u
MeNCOYHaApoOHble SHepeemuueckue 6a3vl OaHHbIX.

B uccredosanuu npumenén Komnaekc Onucamenvrlx u IKOHOMempu-
yecKux memoados 045 obecneverus ececmoponneeo anaiusza. Chauana
ObLAU UCNONB30BAHBI ONUCAMENbHAS CIAMUCIUKA U KOPPEASAYUOH -
HbLL aHAAU3 0451 0000UWeHUS OAHHbIX U BbIAGACHUS NEePEOHAUANbHBIX
83aumoceszell mMexcoy nepemMeHHvIMU. 3amem NpuMeHeHa Mooend
MHONCECMBEHHOU AUHEUHOU pecpeccuu 0451 KOAUYeCMBEeHHOU OUeHKU
GAUSHUS UHOCMPAHHbIX UHeecmuuui Asepbaiidxcana, uHeecmuyuil

Poccuu u muposvix yen Ha Hepmbv Ha MopeoGwid OGANAHC MelcOy
deyms cmparamu.

s nposepku docmogeprocmu u Ha0ENCHOCMU Modeau Obiau npoge-
deHbl duazHocmuyeckue mecmol, GKAIOUAS MECHbl HA AGMOKOPPens-
yuro, eemepockedacmutHoCms U HOpMarbHocmy ocmamiog. Takce
Obl1 NPUMEHEH aHAAU3 NPUMUHHO-CAeOCmEeHHbIX ceszell [ pelindicepa
(Granger causality) 015 onpedenenus HanpaeaeHUus 83AUMHO20 AU~
HUsi Medcdy nepemeHHbiMU. Bee pacuémol ebinoanenst ¢ ucnonv3osea-
Huem npoepammusix nakemos Microsoft Excel u EViews 12.
Pesyavmamot. Pe3yibmamvl dIMRUpuveckux Uccae0o6anuil noKa-
3b16al0M, YMO UHOCMPAHHblE UHeecmuyuu Asepoaiidicana oka-
3bi6al0M Haubosee CUAbHOE U 3HAYUMOe NOA0ICUMENbHOe GAUSHUE
Ha mopeoswlli 6aranc mexcoy Azepbaidncanom u Poccuei, umo
ceudemenbcmeyem 0 mom, 4mo NPUMOK GHYMPEHHe20 KANUMANa
cnocobcmeyem yayuuieHuio nokasamenei mopeoeau. Llenst na Heghmo
Makice OKA3bI8AIOM NOAOICUMENbHOE BAUSHUE, NOOMBEPHCOas, Mo
Oonee 6bICOKUE UeHbl HaA Hepmb CIUMYAUDPYIOM UHBECIUUUOHHYIO
AKMUBHOCMb U Mo8apoo6opom.

3akarouenue. [lonyuennvie pe3yrsmamol NOOHEPKUBAIOM CMpamezu-
YeCKYI0 8aMNCHOCMY UeH Ha Hemb 8 onpedeseHul UHBECMUUUOHHBIX
u mopeogvix modenell. /ns obecneveHuss yCmouugo2o0 IKOHOMUYe-
CK020 POCMA U CHUJICCHUS YA3GUMOCIU K GHEWHUM NOMPICEHUAM
Asepbatidncany u Poccuu caedyem cmpemumocs k 6Goavuei ou-
eepcupuKayuu SKOHOMUKU, COOelicm8o8ams CO30AHUIO G3AUMHBIX
UHBECMUUUOHHBIX B803MOJICHOCMEU U YKPenaims 08ycmoponHee
COMPYOHUHECMB0 34 NPeOeNamu IHePeemu1ecKko20 CeKmopa.

Karouesote caoea: mosapoobopom Azepbaiioncana u Poccuu,
UHOCMPAHHble UHBECMUUUU, YeHbl Ha Hepmb, JKOHOMempuHecKull
aHanu3, NPUMUHHO-cAe0CcmeenHas c6a3b no Ipelindicepy, 3KOHOMU-
yeckoe compyOHU4ecmeo.
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Assessing the Impact of investment and
Oil Prices on the Trade Balance Between
Azerbaijan and Russia Using Econometric

Methods

This research investigates the impact of foreign investment and oil
prices on the trade balance between Azerbaijan and Russia over the
period 1998 — 2024 using annual time-series data and econometric
methods.

The purpose of the research. The purpose of this study is to examine
the impact of foreign investment and oil prices on the trade balance
between Azerbaijan and Russia during the period 1998 —2024. By
applying various econometric techniques, the study aims to identify
the direction, strength, and nature of the relationships among these

key economic variables. The research seeks to determine how
[fluctuations in oil prices and investment flows influence bilateral trade
performance, to reveal causal interlinkages, and to provide policy
insights for enhancing economic diversification and strengthening
trade cooperation between two countries.

Materials and methodology. This study utilizes annual time-series
data covering the period from 1998 to 2024 to analyze the impact
of foreign investment and oil prices on the trade balance between
Azerbaijan and Russia. The data were collected from official
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statistical sources, including the State Statistical Committee of
the Republic of Azerbaijan, the Central Bank of Azerbaijan, the
World Bank, and international energy databases.The research
employs a combination of descriptive and econometric methods to
ensure comprehensive analysis. Descriptive statistics and correlation
analysis were first used to summarize the data and examine initial
relationships among the variables. The multiple linear regression
model was then applied to quantify the effects of Azerbaijan’s foreign
investment, Russia’s foreign investment, and global oil prices on
the trade balance between two countries. To verify the validity and
reliability of the model, several diagnostic tests were performed,
including tests for autocorrelation, heteroskedasticity, and normality
of residuals. The study also applies Granger causality analysis to
identify the direction of causal relationships among the variables.
All the calculations are made in Microsoft Excel and Eviews 12
application software packages.

Results. The empirical results indicate that Azerbaijan’s foreign
investment has the strongest and most significant positive effect on
the trade balance between Azerbaijan and Russia, suggesting that
domestic capital inflows enhance trade performance. Oil prices also
exert a positive impact, confirming that higher oil prices stimulate
investment activity and trade turnover.

Conclusion. The findings emphasize the strategic importance of
oil prices in determining investment and trade patterns. To ensure
sustainable economic growth and reduce vulnerability to external
shocks, Azerbaijan and Russia should pursue greater economic
diversification, promote mutual investment opportunities, and
strengthen bilateral cooperation beyond the energy sector.

Keywords: trade turnover between Azerbaijan and Russia, foreign
investment, oil prices, econometric analysis, Granger causality,
economic cooperation.

Introduction

Between 1998 and 2024, var-
ious periods of increase and de-
crease were observed among the
Azerbaijan-Russia trade balance,
the volume of investments from
Russia and Azerbaijan, and oil
prices. The Azerbaijan-Russia
trade balance generally showed
an increasing trend. Although
trade turnover was at a low lev-
el in 1998, it began to rise from
the mid-2000s onwards with the
strengthening of economic re-
lations. In 2014, internation-
al sanctions imposed on Russia
and the COVID-19 pandemic in
2020 negatively affected the trade
balance, causing temporary de-
clines. However, between 2022
and 2024, trade relations entered
a phase of recovery and growth.
The volume of foreign invest-
ments from the Russian Feder-
ation rapidly increased between
1998 and 2008, reaching a high
level before the global financial
crisis in 2008. Due to the crisis in
2009, investments declined, but
growth was observed again be-
tween 2010 and 2013. After 2014,
sanctions against Russia and po-
litical tensions weakened invest-
ment flows, leading to decreases
in 2015-2016. The COVID-19
pandemic in 2020 also negative-
ly impacted investments. From
2022 onwards, geopolitical de-
velopments exerted pressure on
investment volume, and the de-
cline continued.Azerbaijan’s for-
eign investment volume generally
followed a positive development
path. Starting from the early

2000s, interest from investors in-
creased with the development of
the oil sector, with rapid growth
observed between 2005 and 2014.
The global drop in oil prices
and regional risks in 2015—2016
slowed investment growth. From
2017, with economic diversifica-
tion and the promotion of foreign
investments, the investment vol-
ume began to rise again. Although
there was a temporary decline in
2020 due to the pandemic, recov-
ery and growth continued from
2021 to 2024.0il prices were
very low in 1998 but showed sig-
nificant growth from the early
2000s. In 2008, oil prices sharply
dropped due to the global finan-
cial crisis but then exhibited a ris-
ing trend between 2009 and 2014.
After 2015, oil prices fell again
and reached their lowest lev-
el in 2020 due to the pandemic.
Starting in 2021, global recovery
and increased demand have led
to rising oil prices.Between 1998
and 2024, the statistical variables
mentioned showed complemen-
tary and interrelated fluctuations.
Economic and political factors,
international events, and market
shocks significantly influenced
the growth and decline dynamics
of each variable. This reflects the
complex and multifaceted nature
of economic relations between
Azerbaijan and Russia.

Recent Publications

Recent research has increas-
ingly focused on the interconnec-
tions between oil prices, foreign
investment, and trade balances

in resource-dependent econo-
mies [1-11], with special empha-
sis on Azerbaijan and Russia. A
comparative econometric study
[1] analyzed Russia, Azerbaijan,
and Indonesia, demonstrating
unidirectional causality from oil
prices to both exports and ex-
change rates, confirming the cen-
trality of energy markets in trade
competitiveness. Earlier work [2]
supported these findings by show-
ing, through VAR and impulse
response analysis, that positive
oil shocks lead to manat appre-
ciation and accumulation of in-
ternational reserves. The research
of [5] is used quarterly data from
2004Q1-2021Q3, the study ap-
plies a VAR model to examine
Russia’s responses to oil price
shocks. Results show that mon-
etary channels (exchange rate,
inflation, interest rates) are more
sensitive than fiscal indicators,
with clear pro-cyclical effects on
industrial production. A further
comparison of the different econ-
omies of post-Soviet countries,
particularly the  CIS, reveals
that all went through periods of
differing transitions into fiscal
policies,which is a more effec-
tive tool in tightening the expan-
sionary effect of the economy[6].
The period of political instabil-
ity, a prevailing budget deficit
as a result of reduced economic
activities or disconnection from
the global economic system,as
well as a lack of proper institu-
tions and policies, impacted the
ability to achieve sustained GDP
growth. These countries passed
through periods of recession;
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however,the resource-rich coun-
tries, which include Russia and
Azerbaijan, with fiscal potential
from their prominent oil reserves,
were capable of enjoying periods
of economic booms that coincid-
ed with increasing oil prices and
therefore translated to direct eco-
nomic growth. The reverse is also
true for both countries, as they
became oil-dependent;there-
fore, during periods of decreased
oil prices, these countries went
through recession and a decrease
in economic activities, prolonging
the transition period. It should be
noted that both countries have
experienced almost similar eco-
nomic turbulence, and their posi-
tions always change with respect
to each other. Study [7] were
analyzed the evolution of Sovi-
et and post-Soviet area studies in
Western academia, showing how
Cold War geopolitics shaped re-
search agendas, funding priori-
ties, and institutional structures.
They conclude that while the field
expanded significantly during the
Soviet era, its post-Soviet trans-
formation reflects broader shifts
in global politics and the recon-
figuration of knowledge produc-
tion.The research of [4] is ana-
lysed revealed relationship among
oil exports, GDP, oil prices, and
the exchange rate, thereby con-
firming both the Marshall-Lerner
condition and the J-curve phe-
nomenon on Azerbaijan republic.

Methodology

This study employs a quanti-
tative econometric approach to
investigate the impact of foreign
investment and oil prices on the
Azerbaijan—Russia trade balance
during the period 1998-2024.
Annual time-series data for trade
turnover, foreign investment from
Russia and Azerbaijan, and glob-
al oil prices were collected from
international financial databases
and national statistical sourc-
es[12-14]

To ensure comparability and
stabilize variance, all variables
were transformed into their nat-
ural logarithmic form. The first

differences of the logarithms were
used as approximations of the
growth rates of the corresponding
variables. Descriptive statistics
were first calculated to examine
the central tendency, dispersion,
and  distributional  properties
of the dataset. In addition, the
Jarque—Bera test was applied to
check for normality, while the
correlation matrix was used to as-
sess the strength and direction of
linear associations between vari-
ables.

A multiple regression model
was estimated using the Ordinary
Least Squares (OLS) method,
with the trade turnover as the de-
pendent variable and foreign in-
vestments from Russia and Azer-
baijan, together with oil prices,
as explanatory variables. The sta-
tistical significance of the model
was verified through the Fisher
criterion and the t-statistics of the
coefficients. Diagnostic tests were
conducted to evaluate the valid-
ity of the model, including the
Durbin—Watson statistic for au-
tocorrelation and the White test
for heteroskedasticity.

Furthermore, the stationarity of
the time series was tested using the
Augmented Dickey—Fuller (ADF)
test. Given the time-series nature
of the data, the Granger causali-
ty test was employed to examine
causal linkages among the variables
at different lags. To capture the
dynamic interactions and shock
responses, Impulse  Response
Functions (IRFs) and Variance
Decomposition Analysis (VDA)
were applied within a Vector Au-
toregressive (VAR) framework.

This comprehensive method-
ological design ensures that the
analysis not only identifies the
direct relationships between in-
vestments, oil prices, and trade
turnover but also captures their
dynamic interdependencies and
the persistence of shocks over
time.

Empirical Findings

The empirical analysis pro-
vides comprehensive insights into
the relationship between Azerbai-

jan—Russia trade turnover, for-
eign investment flows, and global
oil prices over the period 1998—
2024.In the context research,
descriptive analysis serves as an
essential preliminary step, pro-
viding a comprehensive overview
of the statistical properties of the
dataset. By examining measures
of central tendency (mean, me-
dian), dispersion (standard devi-
ation, minimum, and maximum
values), and distributional char-
acteristics (skewness and kurto-
sis), Table 1 assess the underlying
structure of the variables under
consideration.

The descriptive statistics of

the logarithmic variables pro-
vide important insights into
their distributional characteris-

tics. The average value of trade
turnover (LN_TRADE_TURN-
OVER_RUS A7) is 14.16, with
a median of 14.47, suggesting a
slightly left-skewed distribution.
Azerbaijan’s foreign investment
(LN_FOREIGN _ INVEST-
MENT_AZ) has a mean of 7.07
and a median of 7.34, also indi-
cating a minor negative skewness.
Similarly, Russia’s foreign in-
vestment (LN_FOREIGN_IN-
VESTMENT _R) records a mean
of 8.10 and a median of 8.38, re-
flecting a slight left skew, while
the oil price (LN_OIL_ PRICE
USD_BARREL) exhibits a mean
of 4.03 and a median of 4.17,
consistent with the same pattern.
The residuals (LN_RESIDUAL)
present a mean of —2.39 and a
median of —2.13, suggesting that,
on average, the model underesti-
mates the dependent variable.

In terms of variability, trade
turnover ranges between 12.35
and 15.40 with a standard de-
viation of 0.90, demonstrating
moderate dispersion. Azerbai-
jan’s foreign investment varies
between 5.01 and 8.04, with a
standard deviation of 0.83, in-
dicating relatively high variabil-
ity. Russia’s foreign investment
fluctuates between 6.21 and 8.85,
with a standard deviation of 0.69,
showing moderate volatility. Oil
prices range from 2.54 to 4.72,
with a standard deviation of 0.58,
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Tabauua 1/ Table 1

OnucarebHas CTATHCTHKA Jlorapndmnqecxnx NEPEMECHHBIX
Descriptive statistics of the logarithmic variables

LN _TRADE LN _ FOREIGN
TURiRUsi AZ LN_FOREIGNINVEST AZ IﬁVESTﬁRU — |LN_OIL PRICE |LN_RESIDUAL

Mean 14.16128 7.069324 8.096587 4.030667 -2.395297
Median 14.47090 7.345490 8.377336 4.169349 -2.126193
Maximum 15.39919 8.039157 8.853665 4.715548 -0.486426
Minimum 12.34810 5.010635 6.214608 2.540814 -6.214608
Std. Dev. 0.895559 0.834608 0.692245 0.579444 1.396225
Skewness -0.760868 -1.059653 -1.344228 -0.933227 -1.076549
Kurtosis 2.317481 3.131670 3.917859 3.167742 3.800228
Jarque-Bera 3.013303 4.884527 8.742783 3.804440 5.715883
Probability 0.221651 0.086964 0.012634 0.149237 0.057387
Sum 368.1934 183.8024 210.5113 104.7973 -62.27773
Sum Sq. Dev. 20.05066 17.41428 11.98009 8.393872 48.73612
Observations 26 26 26 26 26

also suggesting moderate volatil-
ity. Residuals range widely from
—6.21 to —0.48, with a standard
deviation of 1.40, indicating some
degree of model error dispersion.

All variables display negative
skewness, implying that the dis-
tributions are slightly skewed to
the left. The kurtosis values are
generally close to the benchmark
value of 3, which corresponds
to a normal distribution. Spe-
cifically, =~ LN_FOREIGN_IN-
VESTMENT RU (3.92) exhibits
leptokurtic properties, indicating
heavier tails, while trade turnover
(2.32) is platykurtic, reflecting
a flatter distribution. Residuals
(3.80) display heavier tails (lep-
tokurtic).

The results of the Jarque—
Bera test further clarify the nor-
mality of the variables. For trade
turnover (p = 0.22), Azerbaijan’s
foreign investment (p = 0.087),
and oil prices (p = 0.15), the
null hypothesis of normal distri-
bution cannot be rejected at the
5% significance level. However,
for Russia’s foreign investment
(p = 0.0126), the null hypothesis
is rejected, confirming that this
series deviates significantly from
normality.

The correlation matrix plays
a crucial role in econometric re-
search, as it provides a compre-
hensive overview of the linear re-
lationships between the variables
under study. Table 2 is showed

Koppeasimuonnass MaTpuia
Correlation matrix

correlation matrix between the
lograhitmic variables.
LN_TRADE_TURNOVER_
RUS_AZ and LN_FOREIGN_
INVESTMENT_AZ (0.956)
This very strong positive corre-
lation indicates that increases in
Azerbaijan’s foreign investment
are strongly associated with in-
creases in trade turnover between
Russia and Azerbaijan.
LN_TRADE_TURNOVER_
RUS_AZ and LN_FOREIGN_
INVESTMENT_R (0.889)
There is also a strong positive
correlation between Russia’s for-
eign investment and the trade
turnover, suggesting that higher
Russian investment tends to co-
incide with higher bilateral trade.

Tabauua 2 / Table 2

o)
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- %) = m

Z 4 2 o

g 2 > =

= z Z o
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~ g = A4

Z : :

A A 5
LN TRADE TURNOVER RUS AZ 1.000000 0.955799 0.889460 0.831284
LN FOREIGN INVESTMENT AZ 0.955799 1.000000 0.936001 0.815279
LN FOREIGN INVESTMENT RU 0.889460 0.936001 1.000000 0.892796
LN OIL PRICE USD BARREL 0.831284 0.815279 0.892796 1.000000
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LN_TRADE_TURNO-
VER_RUS_AZ and LN_OIL_
PRICE_USD_BARREL (0.831)
A strong positive correlation
shows that oil price growth is as-
sociated with higher trade turno-
ver, likely due to oil’s central role
in both economies.

The natural logarithm of
Russia’s trade turnover with
Azerbaijan (LNRUSAZTRADE-
TURNOVER) is modeled as a
function of the natural logarithm
of Russia’s foreign investment
(LNFOREININVESTMEN-
TRUS) the natural logarithm of
Azerbaijan’s foreign investment
(LNFOREININVESTMENTAZ)
, oil price (LNOILPRICE).
and residuals (LNRESIDUAL).
The multivariate linear regression
model can be expressed as:

LN _TRADE TURNOVER
RU AZ = 1.1176227451*LN _
FOREIGN_INVESTMENT AZ
- 0.44340133951*LN__ FOR-
EIGN_INVESTMENT RU
+ 0.443571322752*LN_OIL_
PRICE_USD_ BARREL -
0.00141256343953*LN_RESID-
UAL + 8.05921145036 (1)

A multiple regression model
was developed using the EViews
software package. The parame-
ter estimates of the model were
obtained through the application
of the Ordinary Least Squares
(OLS) method, ensuring unbiased
and efficient estimation under the
classical assumptions. The empir-
ical results generated by EViews
are presented in Table 3.

The results presented in Ta-
ble 3 reveal that the overall for-
mal model exhibits a high degree
of explanatory power, as reflected
by a coefficient of determination
of 93%, which indicates that the
model explains the majority of
the variation in the dependent
variable.To assess the significance
of the constructed model (1), the
observed and critical values of
the Fisher criterion were calcu-
lated. These values are 70.08464
and 3.07, respectively, at a 5%
significance level with degrees
of freedom kI=3 and k2=23.
Since 70.08464>3.07, the model
is considered significant. The sig-

Tabauua 3 / Table 3

Onenka mMojed MHOXKECTBEHHO perpeccu Ha OCHOBE .l'l()l‘apl/l(l)MOB
MEePEMEHHBIX

The estimated multiple regression model based on the logarithms
of the variables

Dependent Variable: LN_TRADE _TURNOVER _RU_AZ
Method: Least Squares |
Date: 08/16/25 Time: 22:59
Sample: 1 26
Included observations: 26
Variable Coefficient | Std. Error t-Statistic Prob.
LN_FOREIGN _
INVESTMENT AZ 1.117623 0.178316 6.267654 0.0000
LN_ FOREIGN _
INVESTMENT RU -0.443401 0.274745 1.613867 0.0215
LN_OIL PRICE USD
BARREL 0.443571 0.203718 2.177378 0.0410
LN_RESIDUAL -0.001413 0.043358 0.082579 0.0243
C 8.059211 0.844377 9.544568 0.0000
R-squared 0.930311 Mean dependent var 14.16128
Adjusted R-squared 0.917037 S.D. dependent var 0.895559
S.E. of regression 0.257951 Akaike info criterion | 0.298946
Sum squared resid 1.397312 Schwarz criterion 0.540888
Log likelihood 1.113698 Hannan-Quinn criter. | 0.368617
F-statistic 70.08464 Durbin-Watson stat 0.836471
Prob(F-statistic) 0.000000 |

nificance of the regression coeffi-
cients is also confirmed using the
t-statistic.

The presence of autocorrela-
tion in the regression model was
assessed using the Durbin—Watson
(DW) statistic. For 26 observa-
tions, three explanatory variables,
and a 5% significance level, the
critical bounds are dL=0.86 and
dU=1.4, which partition the inter-
val [0,4] into five distinct regions
for decision-making. The com-
puted DW statistic is dobs=0.83,
which is slightly below the lower
bound . This suggests potential
positive autocorrelation in the re-
siduals, indicating that successive
error terms may be correlated.

Heteroskedasticity refers to a
situation in which the variance
of the error terms is not con-
stant across observations, violat-
ing one of the key assumptions
of the classical linear regression
model. While it does not bias the
OLS estimates, it leads to inef-
ficient estimators and unreliable
standard errors, which can distort
hypothesis testing. Detecting het-
eroskedasticity is typically done
using the White tests.

Heteroskedasticity of the re-
siduals was tested using the White
test, and the results are present-
ed in Table 4. The test statistic,
where nR> = Obs * R — squared,
where number of observation
26, R-squared is the coefficient
of determination from the aux-
iliary regression of the squared
residuals on all regressors, their
squares, cross-products, and a
constant, is equal to 11.48518.
This value is less than the criti-
cal value yj,4(9) = 13.05799. The
corresponding p-value exceeds
0.05, which implies that the null
hypothesis of homoskedasticity of
the error term cannot be rejected.

The stationarity of the time
series of the model variables was
tested using the Augmented Dick-
ey—Fuller (ADF) test. The testing
results indicated that the original
series and their first differences
are non-stationary, whereas the
second-order differenced series
are stationary. The results of the
test are presented in Table 4.

In research, the Granger
causality test is a statistical hy-
pothesis test used to determine
whether one time series can be
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Tabauua 4 / Table 4

Result Dickey — Fuller test
PesyabTathl TecTa JIuku-Dyinepa

. Statistical Critical Critical Critical
Variables Criteria value value value Prob.
1% 5% 10%
Difference second difference, trend and intercept
LN_TRADE _TURU_AZ |-9.579661 | -4.416345 | -3.622033 | -3.248592 | 0.0000
LN_FOREIGN INVEST_RU | -6.512203 | -4.416345 | -3.622033 | -3.248592 | 0.0001
LN_FOREIGN INVEST AZ | -4.294715 | -4.571559 | -3.690814 | -3.286909 | 0.0167
LN _OIL PRICE -6.342388 | -4.440739 | -3.632896 | -3.254671 | 0.0002
LN_RESIDUAL -7.520468 | -4.440739 | -3.632896 | -3.254671 | 0.0002
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Fig. 1. Impulse response function

used to forecast another. It does
not establish true causality in the
philosophical sense but rather
examines whether past values of
one variable contain useful in-
formation for predicting the fu-
ture values of another variable,
beyond the information already
contained in its own past values.
The examination of causal re-
lationships between the factors
for lag values m=1,2,3,4was car-
ried out using the Granger cau-
sality test. With the exception of
two directions, the Granger cau-
sality test confirmed the presence
of a bidirectional causal relation-
ship, which indicates the exist-

ence of a third variable that serves
as the true cause of changes in
the two variables under consider-
ation. Only for lag m=1, between
ALNTradeturnoverRU_AZ and
ALN_Foreign_investment RU
and for lag m=4, between ALN
Foreign_investment RU and
ALN_TradeturnoverRU_AZ, are
opposite causal relationships de-
tected, where A denotes the dif-
ferencing operator of the respec-
tive variable.

The Impulse Response Func-
tion traces the time path of de-
pendent variables in response to
a one-unit (standard deviation)
shock in an explanatory variable,

while holding all other shocks
constant. It helps reveal both the
magnitude and duration of the im-
pact.Result of impulse response
function is showed Figure 1.
Response of ALNTRADETURN-
OVER_RU_AZ

e A shock in trade turnover
initially produces volatile reac-
tions in itself (blue line), but sta-
bilizes after around 5—6 periods.

e Oil price shocks (green)
have some negative influence in-
itially, turning positive later, but
remain weak and short-lived.

e Foreign investment shocks
(red, black) produce small oscil-
lating effects, but they also die
out quickly.

Trade turnover reacts strong-
ly in the short run, but the effect
of shocks is temporary and dissi-
pates over time.

Response of ALNFOREIGNIN-
VESTMENT_RU

e The strongest effect comes
from its own shocks (black line),
showing significant fluctuations
in the first 3—4 periods before
stabilizing.

e Trade turnover (blue) and
oil price shocks (green) produce
smaller and short-lived effects.

e Foreign investment in
Azerbaijan (red) has little impact.
Russian foreign investment is
largely self-driven, with external
factors exerting minimal long-
term influence.

Response of ALNFOREIGNIN-
VESTMENT _AZ

e Strong positive short-run
reaction to its own shocks (red).

e Noticeable effects from
trade turnover (blue) and Rus-
sian investment (black) in the
first few periods, but they con-
verge quickly.

e Oil prices (green) have a
small but persistent influence.
Azerbaijani foreign investment is
sensitive to both domestic and
Russian shocks initially, but sta-
bilizes over time. Oil prices main-
tain a mild long-term effect.
Response of ALNOILPRICE

e Oil prices (green) react
strongly to their own shocks, with
sharp initial volatility, then stabi-
lizing after 5—6 periods.
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e Trade turnover (blue) and
investments (red, black) produce
small and unstable reactions, but
none are persistent. Oil prices are
exogenous in this system — their
dynamics are mostly self-deter-
mined, with minimal long-term
feedback from trade or invest-
ment variables.

Variance decomposition
shows how much of the forecast
error variance of each variable is
explained by its own innovations
versus shocks from other varia-
bles. Figure 2 is showed variance
decomposition of time series.
Variance Decomposition of ALN-
TRADETURNOVER_RU_AZ

e Trade turnover variance is
over 90% explained by its own
shocks, even up to the 10th pe-
riod.

e Contributions from oil pric-
es, Russian and Azerbaijani for-
eign investment remain minimal
(below 10%).

Trade turnover is strongly
self-driven and relatively inde-
pendent of shocks from oil prices
or investments.

Variance Decomposition of ALN-
FOREIGNINVESTMENT_RU
(top-right)

o Azerbaijani foreign invest-
ment (green) explains around
20—-25%.

e Oil price shocks (black)
contribute ~10—15%.

e Trade turnover has a neg-
ligible effect. Russian foreign in-
vestment is influenced significant-
ly by Azerbaijani investment and
oil prices in the medium-to-long
run.

Variance Decomposition of AL-
NFOREIGNINVESTMENT _AZ

e Early periods dominated by
own shocks (~60—70%), but in-
fluence decreases over time.

e Qil prices (black) become
the second most important fac-
tor, contributing ~30%.

e Russian investment (red) has
a moderate impact (~10%), while
trade turnover remains negligible.
Azerbaijani foreign investment is
strongly affected by oil price dy-
namics, highlighting the econo-
my’s dependency on energy mar-
kets.

Variance Decomposition of DLNTRADETURNOVERRUAZ
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Fig. 2.Variance decomposition

Variance Decomposition of ALN-
OILPRICE (bottom-right)

e Qil price variance is largely ex-
plained by its own shocks (~90%),
with small contributions from other
variables (all below 10%).

e Trade, Russian investment,
and Azerbaijani investment barely
affect oil price variance.

Oil prices behave as an ex-
ogenous factor, driven mainly by
global market forces rather than
domestic trade or bilateral invest-
ment flows.

Conclusion:This  study in-
vestigated the impact of foreign
investment from Russia and
Azerbaijan, along with global oil
prices, on the Azerbaijan—Russia
trade balance using econometric
methods over the period 1998—
2024. The analysis incorporated
descriptive statistics, correlation
analysis, multiple regression, di-
agnostic tests, Granger causality,
impulse response functions, and
variance decomposition to pro-
vide a comprehensive assessment
of the dynamic relationships
among the variables.

The regression results demon-
strated that the overall model is
highly significant, with a coeffi-

cient of determination of 93%,
indicating that foreign invest-
ments and oil prices jointly ex-
plain the majority of the variation
in the bilateral trade turnover.
Azerbaijan’s foreign investment
was found to exert the strongest
positive influence, while Russian
foreign investment showed a neg-
ative effect, and oil prices contrib-
uted positively to trade dynamics.
Diagnostic tests confirmed the
robustness of the model, with no
strong evidence of heteroskedas-
ticity or autocorrelation.

The Granger causality test
revealed bidirectional causal re-
lationships among most varia-
bles, suggesting the existence of
underlying third factors driving
these linkages. Impulse response
analysis highlighted that shocks
to trade turnover and investment
variables tend to generate strong
but short-lived reactions, while
oil prices behave as an exogenous
force with limited feedback from
trade or investment. Variance de-
composition further confirmed
that trade turnover is largely
self-driven, Russian investment is
influenced by Azerbaijani invest-
ment and oil prices, and Azerbai-
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jani investment is strongly shaped
by oil price dynamics. Oil prices
themselves remain predominant-
ly determined by external global
market forces.

Taken together, the findings
emphasize the critical role of oil
prices as a driving external fac-
tor in shaping investment flows
and trade dynamics, particularly
for Azerbaijan. The results also
highlight the asymmetric nature
of investment linkages, where
Azerbaijani investment signifi-
cantly influences Russian flows,
while the reverse effect is weaker.
Moreover, the stability of trade
turnover suggests that bilateral
trade relations are less vulnerable
to short-term shocks and more
dependent on structural and poli-
cy-driven factors.

Overall, the study provides
new empirical evidence on the
determinants of the Azerbaijan—
Russia trade balance, underscor-
ing the importance of oil price
volatility and investment flows in
explaining bilateral trade dynam-
ics. These insights may inform
policymakers in both countries in
designing strategies to strengthen
economic cooperation, diversify
trade relations, and mitigate ex-
ternal vulnerabilities arising from
global oil market fluctuations.
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