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BakuHckuii M'ocynapctBeHHbI YHuBepceuTeT, baky, AsepbarnmkaH

JKOHOMETPUYECKUMN aHanums3
n MmoaenupoBaHMe ANHAMUKN pPa3BUTUSA
nnarexHoro 6anaHca B AsepbanaxaHe

Ileav uccaedosanus. Hccaeoosanue nocesuyeHo 3KOHOMEMPUYECKO-
MY GHGAU3Y U MOOeAUPOBAHUIO QUHAMUKU PA3GUMUS NAAMEIICHO20
banranca Azepbaiioncana, opmMupo8anuio Mamemamuxo-cmamu-
cmu4eckoeo0 mpeHoda, CnocoOHOU damb NepCneKmuHy OUEHKY
paszeumus naamedcHozo daranca. B coomeemcmeuu ¢ ueavio Oviau
nocmaeneHvl 3a0auu 6bI00pa HAUAYHUIe20 COCMABa 00sSICHIIOUAUX
Gaxmopos 045 Modeau, ¢ NOMOULbIO XaPAKMEPUCIMUK U Kpumepues
KOPPEASUUOHHO20 U PeePecCUOHH020 AHAAU3A, IKOHOMEMPUUECKUX
mecmog pacuem oyeHOK XapaKmepa u mecHOmbl Ces3U Meucoy 006-
ACHAIOUWUMU (PAKMOPAMU, 3ABUCUMBIM U He3AGUCUMBIMU (PaKmMopamil,
npoGepKU CMAYUOHApHOCMU pA0d.

Mamepuaaot u Ovt. Hcnoavzoseanvl oguyuanvHvie cmamu-
cmuueckue dannvle Tocyoapcmeennoeo Komumema Cmamucmuxu u
Llenmpanvroeo banka Azepbatidncana, Hayurvie mpyost u ucciedo-
BAHUSL YUEHBIX, CHEYUAAUCIO8, KAK A3epOauiONCAHCKUX, MAK U 3apy-
0edCHBIX, 6 001ACMAX IKOHOMUKU U MAMEMAMUK0-IKOHOMUHECK020
Mmooeauposanus. s IMAUPUMECK020 AHAAU3A HEeCMAUUOHAPHBIX
BPEMEHHbIX p006 6 padome NPUMEHEHb! CIMAMUCIUYecKUe Memodsl
obpabomku ungopmayuu, 045 NPogepKuU A0eKE8amHOCMU U Mmecmi-
DOBAHUS MHO2OMEPHOU MOOeAU UCHOAB308AHBI COOMEEMCMEYIoUlUe
Kpumepuu u cogpeMeHHble IKOHOMEMPUUEcKUe npoyedypbl ¢ y4emom
6030elicmeust IK302eHHbIX akmopos. Jis pacuemos ucnonb308aHsl
nakemol NPUKAAOHbIX npoepamm, maxkux kax Excel u Eviews 8.
Pesyavmamor. Co30aHa MHO20MePHAS pe2PecCUOHHAS MOJeab,
n03604810WAS. NPOGOOUMb IKOHOMUKO-CIIAMUCIUYECKUT AHAAU3
JuHaMUKU cyema MeKyuwux Onepayull nAamedicHo2o 0aianca;
onpedenenvl popma u HanpaeaeHus GYHKUUOHANLHOU 3A8UCUMOCU
MexcOy 3a8UCUMBIMU U HE3ABUCUMBIMU NEPEMEHHbIMU, OUEHeHA
U3MEHUUBOCMYb NEPeMEeHHbIX, NPOAHAAUSUPOBAHbI Pe3VAbmambl
MHO20MEPHO20 PeePecCUOHHO20 AHAAU3A NO IKOHOMEMPUHeCKUM
MemoouKam; uzMepeHsl U UHMePRPemupoSaHsl KOAUYeCIEeHHbIe
XapaKmepucmuKy MexanuzMoe GAUSHUSL 00BACHAIOWUX (aKmopos
Ha NAGMedICcHbIll 6aNanc; 6 MoOeau UCCAe008aHbl KOPPeASUUOHHbIe
3a6UCUMOCMU 0451 NPUYUHHO-CAEOCMEEHHBIX 3AGUCUMOCMEL, Gbl-
noanen mecm Ipetinducepa u 6vis6aeHbl HaKmopwvl, 00CHMOEEPHO

00BACHAIOWUE UCX00 C BLICOKUMU 6EPOSMHOCMAMU HA OCHOGe KPU-
mepusi Puuwepa; cmayuoHapHOCmMb MOOeAU U3MepsAacs Ha OCHOGe
mecma Juxu-DPyarepa. [Ipu paznocmsx nepeoi u 6mopou cmenexu
CIMAYUOHAPHOCMYb MOOeAU ABmopespeccuy Onpeoetsnach Ha 0CHoO6e
xpumepus CmovlodeHma nymem U3MeHeHUs 6eAUHUHbl Aaed.

B npouyecce modeaupoganusi U3HAUAAbHO NOCMPOEHHAS MOOenb,
oxeamuiearoujas 1995—2017-e 200bl ¢ 5-10 hakmopamu Kak, uHo-
CMpPaHHble UHBECULULU, SKCROPM, UMNOPM, KYPC MaHama, oouue
UHGeCMUYUU, NOKA3AAA HeOOCMAMOUHYI0 A0eK8AMHOCMb, MO eCb
He CIAyUOHAPHOCMY PA0a meKyujeeo ciema niameicHo2o 6aianca.
Kypc nayuonanvhoil 6anomol, KOMopwli yuacmeyem 6 mooeau KaK
00BsACHAIOWUL hakmop, nodeepe 3HAYEHUS 3A8UCUMO20 psda 001b-
wum Koaebanusam, pocmy Oucnepcuu 6 OCMamkax, 4mo co30ana He
CMAYUOHAPHOCIb U KOMOPOe MOJCHO 008CHUMb OeHOMUHAYUell
Hayuonanvrou eantomer 6 2006 200y. B nocaedyrowem waee Obin
uccaedosan nepuod oxeamoiearouuii 2006—2017-e 200br. Takce
6 npouyecce uccredosanus 6 mooeas Oblau A00AGAEHbl HE3ABUCUMDbLE
gakmopet, Kak deghuyum eocyoapcmeerno2o 0r00xicema u 8anom-
Hble pe3epevl. B pezyavmame Gvina nocmpoena MHOLOaKmopHas
IKOHOMEmPUUecKas Mooenb.

Sararouenue. [locmpoennas asmopezpeccuoHHas Mooeab 00Cmamou-
HO adekgammua, 0eMOHCIMPUPYem cMayuUOHapHOCMY 051 6DEMEHHO20
pA0a 3a6UCUMOU NePEMEHHOU U MOJICem CHUMAamycs npUueooHou 04s
NPOCHO3HBIX 3HAHEHUL] MeKYUee0 CHema nAamedcHo20 0aiaHca.
/s evbipabomku KOHKPEMHbIX peKOMeHOAuull nepcneKkmueHo20
Pa3eUmMUs NAAMENCHO20 0ANAHCA, NOAYHEHHbIe Pe3YAbMAMblL UCCAed0-
6aHUS, 0OOCHOBAHHbIE NPOBEOCHHIM AHANU30M OUHAMUKU PA36UMUS
naamexcHo2o 6asamca, 0aom 603MOJICHOCHb BbIABUMb peanbHble
meHOeHyuy naamedxncHo2o oanranca Asepbationcana no mekyuemy
cuemy u onpedeaums eeo 63aumMo3aeUCUMOCIb ¢ OPYeUMU MAKPOI-
KOHOMUYECKUMU NePeMeHHbIMU.

Karoueesvte caosa: naamescuoiii 6aranc, mexywuii cuem, sK0HOMe-

mputeckas mMooeab, ONUCAmMeNbHas CMAmUCMuKa, 6apuadesbHoCmy,
cmayuonapnocms, mecm Juxu Pyanepa, mecm Ipetindncepa.

Natavan S. Ayyubova
Baku State Universitety, Baku, Azerbaijan

Econometric analysis and modeling of
the dynamics of the balance of payments’
development in Azerbaijan

Purpose of the study. The study is devoted to econometric analysis and
modeling of the dynamics of the balance of payments’ development of
Azerbaijan, the formation of a mathematical and statistical trend that
can give a perspective assessment of the development of the balance
of payments. In accordance with the goal, the tasks of choosing the
best composition of explanatory factors for the model were set, using
the characteristics and criteria of correlation and regression analysis,
econometric tests, calculating estimates of the nature and closeness
of the relationship between the explanatory factors, dependent and
independent factors, testing the stationarity of the series.

Materials and methods. The official statistical data of the State
Statistics Committee and the Central Bank of Azerbaijan, scientific

works and studies of scientists, specialists, both Azerbaijani and
foreign, in the fields of economics, mathematical and economic
modeling were used. For the empirical analysis of non-stationary
time series, statistical methods of information processing are used in
the work; to check the adequacy and test the multivariate model, the
appropriate criteria and modern econometric procedures are used,
taking into account the impact of exogenous factors. For calculations,
application packages such as Excel and Eviews § were used.

Results. A multivariate regression model has been created that
makes it possible to conduct an economic and statistical analysis of
the dynamics of the current account of the balance of payments; the
form and directions of the functional relationship between dependent
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and independent variables were determined, variability of variables
was estimated, the results of multivariate regression analysis using
econometric methods were analyzed; the quantitative characteristics
of the mechanisms of influence of explanatory factors on the balance
of payments were measured and interpreted; correlation dependencies
Jfor causal dependencies were investigated in the model, the Granger
test was performed and factors were identified that reliably explain
the outcome with high probabilities based on the Fisher criterion; the
stationarity of the model was measured based on the Dickey-Fuller
test. With differences of the first and second degree, the stationarity
of the autoregressive model was determined based on the Student’s
criterion by changing the lag value.

In the process of modeling, the initially constructed model, covering
the years 1995-2017 with five factors such as foreign investment,
exports, imports, manat exchange rate, general investments, showed
insufficient adequacy, that is, non-stationarity of the current account
series of the balance of payments. The exchange rate of the national
currency, which is involved in the model as an explanatory factor,
subjected the values of the dependent series to large fluctuations, an
increase in the variance in the residue, which created non-stationarity

and which can be explained by the denomination of the national
currency in 2006. In the next step, the period covering 2006-2017
was examined. In addition, in the process of research, independent
Sactors were added to the model, such as state budget deficit and
foreign exchange reserves. As a result, a multifactorial econometric
model was created.

Conclusion. The constructed autoregressive model is quite adequate,
demonstrates stationarity for the time series of the dependent
variable and can be considered suitable for predictive values of the
current account of the balance of payments. To develop specific
recommendations for the long-term development of the balance of
payments, the results of the study, substantiated by the analysis of
the dynamics of the development of the balance of payments, make it
possible to identify real trends in the balance of payments of Azerbaijan
on the current account and determine its interdependence with other
macroeconomic variables.

Keywords: balance of payments, current account, econometric
model, descriptive statistics, variability, stationarity, Dickey Fuller
test, Granger test.

Introduction

The dynamic integration of
Azerbaijan into the world eco-
nomic system, accompanied by
the activation of transboundary
flows of capital, the character-
istics of economic development
of the country’s trading partners,
changes in prices on world mar-
kets and other external factors has
an absolute effect to the processes
in the sphere of economic activity
of the country.

In order to conduct analyti-
cal and scenario-forecasting re-
searches and make management
decisions, it is important to take
into account the interdependen-
cies in the domestic economy,
as well as to identify the factors
that shape the country’s foreign
relations in a comprehensive and
systematic manner][1,2,3,4,5,6].
It should be noted that modern
modeling “Tools” of macroeco-
nomic analysis and forecasting
are less focused on a comprehen-
sive consideration of the charac-
teristics of foreign economic ac-
tivity and the traditional system
of macroeconomic indicators.
The researches conducted by ex-
perts in this area focus on the key
indicators of trade balance, the
mechanisms of influence of ex-
ports and imports on the devel-
opment of the national economy,
the identification of threats that
create high dependence of pro-
duction on world markets con-
juncture[7,8]. The issues such

as the systematic study of other
aspects of foreign economic ac-
tivity, as well as the establishment
of econometric models, are rare.

The research on the regulation
of the balance of payments in the
late 1990s and early 2000s was a
part of a general analysis of the
transit economy. However, the
recent researches ha focused on
the impact of national exchange
rates on the balance of payments
in the context of already estab-
lished market relations[9,10]. By
evaluating the impact of exchange
rate fluctuations on the compo-
nents of the balance of payments
through the researches conduct-
ed, a model was developed, the
theoretical and methodological
bases of exchange rates were ana-
lyzed[11], methods for estimating
devaluation expectations of fi-
nancial market entities were de-
veloped taking into account the
dynamics of the currency struc-
ture of investment assets, an eco-
nomic mathematical models has
been established to determine the
dependence of exchange rates on
inflation processes.

The dedication of the research
to the topical issue is determined
by the processes in the field of
foreign economic activity, which
are characterized by significant
and growing impact on the devel-
opment of the national economy
and with the importance of taking
them into account in assessing
the country’s economic develop-
ment trends in the future.

The need for modeling of
processes related to foreign eco-
nomic activity, assessment of
socio-economic results, devel-
opment of adequate manage-
ment decisions to prevent risks
of the economic system forms a
demand for methodological and
modeling tools[12,13]of forecast-
ing researches and expansion of
analytical capabilities. Based on
them, it is important to create
the necessary opportunities to
study and fully take into account
the dependences between macro-
economic indicators of develop-
ment and parameters of foreign
economic activity. Along with the
trade balance, the parameters of
foreign economic activity include
indicators such as the services
balance of the balance of pay-
ments, transactions with financial
instruments, and the capital ac-
count.

Although the general linear
trend of the balance of payments
of Azerbaijan for 2012-2018 is
characterized by a decrease, the
increase in all items abovemen-
tioned of the balance of payments
from 2017 can be seen in fig.1.

The increase in revenues from
the oil and gas sector has in the
past again begun to ensure an
increase in the total balance of
payments surplus in Azerbaijan.
In the second half of 2018, the
trade balance surplus compared
to the appropriate period in 2017
reached to $ 3.665 mird. with an
increase of $ 1.462 billion, thus a
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Fig. 2. Cash inflows and outflows to the country in 2017 and 2018 on
current transactions (million US dollars)

Tabauua 1 (Table 1)

JIunamuka n3mMeHeHus: Toprosoro 6anmanca B 2016—2019 rr. mo cpaBHeHuI0
C MpeabIIYIMM COOTBETCTBYIOIMM nieproaoM (Toic. Ao, CIIIA u B %)

Dynamics of trade balance changes in 2016-2019 compared to the previous
relevant period (thousand US dollars and in%)

2016 2017 2018 2019

Total %-with Total %-with Total %-with Total

%-with

Export 13210511 | 84,8 | 15152059 | 114,7 [20793769 | 137,2 | 19868261 | 95,5

Import 9004176 92,1 9037316 | 100,4 | 10952441 | 121,2 | 11335316 | 103,5

Trade balans | 4206335 | -17,9 | 6114743 31,2 9841328 37,8 8532945 | -15,3

Commersial | 22214687 - 16055795 | -27,7 |31746210 | 49,4 |[31203577| -1,73
turnover

Hcemounur: TIoAroTOBICHO aBTOPOM Ha OCHOBE MHGbOpMALUU, MosydeHHou oT LleHT-

panbHOTO OaHKa AsepbOaiimkana (LIBA)

Ilpumeuanue: 3naK «+» B TabI. | yKa3pIBaeT Ha yBeIMYEHUE, a 3HAK «-» HAa YMEHbIIIC-

HHUE.

Source: Prepared by the author on the basis of information obtained from the Central

Bank of Azerbaijan (CBA)

Note: The “+” sign in Table 1 indicates an increase, and the
decrease.

«

sign indicates a

66% increase was achieved. Dur-
ing the period under review, rev-
enues to the country reached to
$ 21.407 billion, and outflows to
$ 16.319 billion (see fig. 2). All
statistics used in the analysis and
graphs were taken from the offi-
cial website of the Central Bank
of Azerbaijan and State Statisti-
cal Committee of the Republic of
Azerbaijan[14,15].

In 2018, compared to 2017,
while the country’s cash inflows
from current operations increased
in the amount of § 5.416 billion
or 33.9%, the increase in out-
flows from the country was $
1.391 billion or 9.3%. As a result,
cash inflows into the country are
significantly higher than the out-
flows, the current account surplus
has increased by almost 5 times
and risen from $ 1.063 billion to
$ 5.088 billion. According to ex-
perts, this factor played a decisive
role in ensuring the stability of
the country’s national currency
during the period under review.

Till the end of 2018, the
trade turnover formed as a sum
of import and export indicators
reached a high level and increased
to 31746 billion US dollars with
an increase of 9.4%(see tab.1).

The main results of the study

In our initial research on
modeling the dynamics of the
balance of payments [16, 17], a
regression analysis was conducted
in order to conduct econometric
analysis of the dependence of the
current account of the balance
of payments on total and foreign
investments, exports and imports,
the exchange rate of the Azerbai-
jani manat. Current account of
y-balance of payments involved
in the analysis, x,-foreign in-
vestment (FORINV), x,-export
(EXP), x;-import (IMP), x,-ex-
change rate of manat to US dol-
lar (MANAT), xs-total investment
(CENINV) are dependent and
explanatory variables covering the
years of 1995-2017.

In the study, it is important to
pay attention to the Darbin Wat-
son coefficients with increased
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and very low results, expressed by
a very high multidimensional co-
efficient of determination in time
series. Thus, relying on a high
coefficient of determination and
ignoring the low Durbin Watson
coefficient, which points to au-
tocorrelation, can lead to “false”
regression and express incorrect

dependencies[18].
According to the results of
regression analysis with the

above parameters(see tab. 2),
the number of observations was
23; R* (determination coeffi-
cient) = 0.98; F-statistic (Fisher
criterion) = 245.1; prob. = 0.00;
DW (Durbin Watson statis-
tics) = 2.92. The results obtained
are quite satisfactory. The coef-
ficient of determination indicates
that the independent variables in-
cluded in the model explain the
dependent variable by 98%. Cri-
terion F received a fairly reliable
estimate with a high probability.
However, the result obtained for
the DW criterion can’t be con-
sidered satisfactory. The critical
limits for the DW criterion with
n =23 and k=5 are D, = 0.90
and Dy = 1.92. Since the cal-
culated value of the DW crite-
rion is greater than 2, the value
4 — DW = 1.08 is compared with
critical values: D; < 1,08 < Dy.
Alternatively, we get a analogical
result: 4 — D, < DW <4 — D,: be-
cause of being 2.08 < 2.92 <3.1,
DW falls into the zone of uncer-
tainty, and it is impossible to de-
cide whether there is an autocor-
relation.

The units of measurement of
the independent variables x;, x,,
X3 Xs included in the model for
regression analysis are expressed
in US dollars. Taking into ac-
count the denomination of the
Azerbaijani manat in 2006, the
research period was shortened
due to the fact that the exchange
rate of the x, manat, one of the
explanatory factors was expressed
in the national currency, which
created a problem for the stabili-
ty of the time series, the number
of observations was reduced to 12
and covered the years of 2006-
2017.

Tabauua 2 (Table 2)

Pe3ynbTaThl perpeccuonnoro ananusa 3a 1995—-2017 rr.

(c mATHIO 00BACHAIOIMME (haKTOpaAMM)

Results of regression analysis for 1995-2017 (with five explanatory factors)

FORINV EXP IMP MANAT | CENINV C
Coefficient |-1.041597 |0.855962 |0.040745 |0.127631 |-0.074593 |-978.5116
Std. Error |0.214275 |0.071390 |0.054360 |0.220403 |0.144352 |1126.953
t-Statistic | -4.861035 |11.98994 [0.749535 [0.579079 |-0.516739 |-0.868281
Prob 0.0001 0.0000 0.4638 0.5701 0.6120 0.3973
R-squared 0.986318 | Mean dependent var 4332.196
Adjusted R-squared 0.982293 | S.D. dependent var 6943.397
S.E. of regression 923.9354 | Akaike info criterion 16.71462
Sum squared resid 14512163 | Schwarz criterion 17.01084
Log likelihood -186.2181| Hannan-Quinn criter. 16.78912
F-statistic 245.0926 | Durbin-Watson stat 2.928609
Prob(F-statistic) 0.000000

Pe3ynbTaThl perpeccuonnoro ananmsa 3a 2006—2017 rr.

(¢ nATBIO 00BACHAIOIMMH (haKTOpaMK)

Tabauya 3 (Table 3)

Results of regression analysis for 2006-2017(with five explanatory factors)

FORINV | EXP IMP MANAT |CENINV |C
Coefficient | -0.043786 | 0.940172 | 0.075568 |-3669.255 |-0.505909 |-365.0545
Std. Error | 0.851259 | 0.130751 | 0.097305 |3126.497 |0.394494 |3458.028
t-Statistic | -0.051436 | 7.190547 | 0.776614 |-1.173600 |-1.282425 |-0.105567
Prob 0.9606 0.0004 0.4669 0.2850 0.2470
R-squared 0.977251 Mean dependent var | 9106.875
Adjusted R-squared 0.958293 S.D. dependent var 6616.478
S.E. of regression 1351229 | Akaike info criterion | 17.56227
Sum squared resid 10954912 | Schwarz criterion 17.80472
Log likelihood _993736] | Hannan-Quinn criter. | 17.47250
F-statistic 51.54956 Durbin-Watson stat 2.922200
Prob(F-statistic) 0.000075

Number of observations ac-
cording to the results (see Table 3)
of the 2nd regression analysis 12; R*
(determination coefficient) = 0.97;
F-statistic (Fisher criterion) = 51.5;
prob = 0.000075; (Durbin Watson
statistics) = 2.92. According to the
results, no significant change is ob-
served, so the quality of the model
does not increase or decrease sig-
nificantly, and DW statistics still
fall into the zone of uncertainty.
This doesn’t tell us whether there
is an autocorrelation over time. In
such cases, steps such as extending
the time series and editing the ex-
planatory factors in the model can
be used to improve the quality of
the model.

In general, the current account
deficit formed under the influ-
ence of the trade balance can be
financed by capital inflows in the
following forms: Foreign borrow-

ings from other countries, the In-
ternational Monetary Fund, the
World Bank; Assets sold to foreign
investors; Direct investments that
provide foreign exchange inflows
into the country for the establish-
ment of new production facilities;
Foreign exchange reserves.

The application of these
measures supports the reduc-
tion of foreign assets of the state.
However, if the government in-
creases its foreign debt, which
significantly exceeds the current
account deficit, then the country
is in danger of a foreign debt cri-
sis with the balance of payments.
Proper regulation of these finan-
cial processes is very important
for the balance of payments and
the dynamic development of the
country’s economy in general.

Thus, in order to improve the
quality of the model, we have ad-
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justed it and included in the mod-
el an important macroeconomic
financial indicator of the country,
the factor of state budget deficit.
The indicators we received from
the Central Bank of Azerbaijan
for the budget deficit cover the
years of 2006-2017 and the unit
of measurement is million manat:
-85.5; 78.6; -79.6; -12.2; -178;
-363.5; 306; -135; 352.8; -308.4;
-286.5; -241.2. This indicator
is included in the model as x4
budget deficit (BD). The changes
in the regression model are shown
in Table 4 below.

In the next step, the mod-
el includes a macroeconomic
indicator of international for-
eign exchange reserves. Statisti-
cal data for official internation-
al foreign exchange reserves for
2006-2017 (in USD million)
were obtained from the Central
Bank and included in the mod-
el as follows: xforeign exchange
reserves(REZ) 1967.3; 4015.3;
6137; 5161.7; 6407.6; 10481.5;
11694.8; 14152; 13758.3; 5016.7;
3974.4; 5334.6.

The developmental dynamics
of the explanatory factors in the
model are described in a complex
way in fig.3.

The model is formed as fol-
lows:

Y=-949.6 + 0,017FORINV +
+ 0,99EXP + 0,12IMP —
— 3185,8 MANAT —
— 0,55CENINV + 2,64BD —
— 0,12REZ

According to the results of
the last regression analysis, the
number of observations was 12;
R = 0.98; F statistic = 30.95;
prob. = 0.0025; DW = 2.66. The
critical limits for the DW crite-
rion with n» = 12 and k = 7 are
D, = 0.103 and D, = 3.033. As
the price of DW statistics is closer
to 2 than the previous prices, the
quality of the model is improving.

In order to build a successful
model, it is important that the in-
dependent variables in the model,
the regressors, have a sufficient-
ly wide range of variations. The
range of variation can be meas-
ured on the basis of variability

Tabauua 4 (Table 4)

Pe3ynbraThl perpeccuonnoro ananmsa 3a 2006—2017 rr.
(¢ mecThI0 00BACHAIOIMME (HPAKTOPAMHE)

Results of regression analysis for 2006-2017(with six explanatory factors)

FORINV |EXP IMP MANAT |CENINV |[C
Coefficient |0.185987 10.995924 [0.122918 [-3744.041 [-0.684332 |-405.5565
Std. Error |0.862494 |0.138169 |0.104898 |3074.143 |0.420372 |3399.490
t-Statistic | 0.215638 |7.208013 | 1.171791 [-1.217914 [-1.627923 |-0.119299
Prob 0.8378 0.0008 0.2941 0.2776 0.1645 0.9097
R-squared 0.981681 | Mean dependent var 9106.875
Adjusted R-squared 0.959698 | S.D. dependent var 6616.478
S.E. of regression 1328.277 | Akaike info criterion 17.51235
Sum squared resid 8821597.| Schwarz criterion 17.79521
Log likelihood -98.07410| Hannan-Quinn criter. | 17.40762
F-statistic 44.65689 | Durbin-Watson stat 2.715850
Prob(F-statistic) 0.000348

Tabauua 5 (Table 5)

Pe3yabTaThl perpeccuonHoro anaam3sa 3a 2006—2017 rr.
(c ceMbI0 OOBICHAIOIMME (HAKTOPAMHE)

Results of regression analysis for 2006-2017 (with seven explanatory factors)

FORINV EXP IMP MANAT | CENINV C

Coefficient [0.017248 |0.997093 |0.122752 |-3185.879 |-0.554208 |2.640400
Std. Error | 1.263255 [0.153776 [0.116669 |4368.352 |0.787641 |2.618642
t-Statistic | 0.013653 | 6.484073 |1.052139 |[-0.729309 |-0.703630 |1.008309
Prob 0.9898 0.0029 0.3521 0.5062 0.5205 0.3703
R-squared 0.981872 Mean dependent var 9106.875
Adjusted R-squared 0.950148 S.D. dependent var 6616.478
S.E. of regression 1477.297 Akaike info criterion 17.66854
Sum squared resid 8729625 Schwarz criterion 17.99181
Log likelihood -98.01122 | Hannan-Quinn criter. 17.54885
F-statistic 30.95050 Durbin-Watson stat 2.660883
Prob(F-statistic) 0.002511
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Fig. 3. Development dynamics of economic parameters included in the model
for 2006-2017

(coefficient of variation), defined
as the specific gravity of the ratio
of standard variations of param-
eters to mathematical expecta-
tions:

o,
—100%.

v, =
X,

i

o = Z(x,.—)_c) .
T\ ao

The results of the descriptive
statistics in tab.6 were used to
analyze the overall statistics and
variability of the model. All re-
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sults obtained should not be less
than 10% to ensure variability,
otherwise if this condition isn’t
met for any variable, it may be
more appropriate to remove the
variable from the model or re-
place it with another variable.

There is no need to replace all
variables as the required condi-
tion is met.

A multicollinear  analysis
which expressing the correlation
dependences between the ex-
plained and explanatory coeffi-
cients was also performed based
on the Pearson coefficients. The
calculated double-line correla-
tion coefficients in tab.8 demon-
strate strongly straight depend-
ence between y and x5 (r = 0,74)
and y and x, (r = 0,92), strong-
ly inverse dependence to y and
x, (r = —0,74), dependence at
straight medium density between
yand x; (r=0,55), weakly straight
dependence between y and x4
(r=0,32), and very weak inverse
dependence between y and x;
(r=-0,11) and x; (r = —0,08).
All coefficients were calculated
without taking into account the
lags.

To evaluate the cause-and-
effect relationships between the
variables in our model, we per-
formed the Granger test based on
the Fisher criterion. According to
the test, the H, hypothesis rejects
the existence of causal dependen-
cies between all possible pairs in
the model with Prob.(F-statistic)
assumption[19].

Among the many results we
obtained, the number of observa-
tions, F-Statistic and Prob(F-sta-
tistic) is indicated in the tab.9
which can be a one-sided reason
for the current account of the
balance of payments and formu-
late based on the corresponding
results that reject the H, hypoth-
esis. According to the F-Statistic
criterion for the current account
of the balance of payments, the
pairs that confirm the H; hy-
pothesis with 95% probability are
Y- X, (foreign investments), y- X,
(exports), y- x5 (fotal investments),
Y- Xx; (foreign exchange reserves).
Given the small number of obser-

Tabauua 6 (Table 6)

PesyanaTm ONMCaTeJIbHOM CTATHCTHKH
Results of descriptive statistics

J X7 X6 Xs X4 X3 X X
Mean 9106.875 | 7341.767 |-79.37500| 18121.17 | 0.977250 | 5201.833 | 23623.33 | 8626.508
Median 10298.20 | 5735.800 (-110.2500| 16906.70 | 0.812000 | 9020.500 | 23872.50 | 8897.200
Maximum 17146.10 | 14152.00 | 352.8000 | 27907.50 | 1.720000 | 10417.00 | 34494.00 | 11697.70
Minimum -1363.400{ 1967.300 |-363.5000 | 8300.400 | 0.784000 |-7574.000{ 13014.00 | 5052.800
Std. Dev. 6616.478 | 4091.665 | 229.6012 | 6393.992 | 0.329809 | 7062.213 | 8045.514 | 2190.651
Skewness -0.3831811 0.595558 | 0.729514 | 0.279494 | 1.579096 |-1.071375[-0.086722-0.330311
Kurtosis 1.710498 | 1.931446 | 2.479581 | 1.891123 | 3.802741 | 2.306700 | 1.456093 | 1.819013
Jarque-Bera | 1.125064 | 1.280283 | 1.199800 | 0.771038 | 5.309284 | 2.536019 | 1.206866 | 0.915576
Probability 0.569765 | 0.527218 | 0.548866 | 0.680098 | 0.070324 | 0.281391 | 0.546931 | 0.632682
Sum 109282.5 | 88101.20 |-952.5000{ 217454.0 | 11.72700 | 62422.00 | 283480.0 | 103518.1
Sum Sq. Deyv. |4.82E+08|1.84E+08| 579883.9 |4.50E+08| 1.196514 |5.49E+08|7.12E+08 | 52788467
Observations 12 12 12 12 12 12 12 12

Tabauya 7 (Table 7)

Koaddunuentsl Bapuanun 00bsICHAIOMMX NepeMeHHbIX (B %)

Coefficients of variation on

explanatory variables (in%)

X; X X, X3 X4 X5 Xg X7
v, 25,4 34 135,7 33,7 35,2 289,2 55,7
Tabauya 8 (Table §8)
Koppensnmnonnasa maTpuna
Correlation matrix
GENINV | FORINV | EXP | IMP | MANAT | BD | REZ
Y X5 X X, X3 Xy X5 X7
y 1 0.74 -0.11 0.92 | -0.08 -0.77 0.32 0.55
GENIN x5 | 0.74 1 0.07 0.76 | 0.26 -0.81 0.34 0.62
FORINV x, | -0.11 0.07 1 0.23 | 0.74 0.21 0.09 0.65
EXP x, 0.92 0.76 0.23 1 0.16 -0.68 0.32 0.79
IMP x; -0.08 0.26 0.74 0.16 1 0.22 -0.12 0.54
MANAT x, | -0.77 -0.81 0.21 -0.68 | 0.22 1 -0.46 | -0.42
BD x4 0.32 0.34 0.09 0.32 | -0.12 -0.46 1 0.4
REZ x; 0.55 0.62 0.65 0.79 | 0.54 -0.42 0.4 1

Tabauya 9 (Table 9)

Pe3yabraThl TecToB npuunnHocTn I'peiinkepa (naru:1)
Results of Granger Causality Tests (lags: 1)

Null Hypothesis: Obs F-Statistic Prob.

X, | FORINYV does not Granger Cause y 11 8.37980 0.0201
X, | EXP does not Granger Cause y 11 7.20144 0.0278
X3 | IMP does not Granger Cause y 11 1.09125 0.3267
X, | MANAT does not Granger Cause y 11 0.03827 0.8498
X5 | CENINV does not Granger Cause y 11 9.34623 0.0156
X | BD does not Granger Cause y 11 0.48063 0.5078

X5 REZ does not Granger Cause y 11 6.41873 0.0351

vations (2006-2017, annual), the
test doesn’t allow for more lags,
so we were able to conduct the
test with only 1 lag. This necessi-
tates an increase in the number of
observations. Due to the current

technical problems with the pro-
vision of statistical information,
we plan to increase the number
of our observations in order to
address this problem in our future
research. For Y-X3(import), y- x,
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(manat) and y- x4 (budget deficit),
the test results are not very satis-
factory, because the H,; hypothe-
sis can be accepted with very little
probability.

In general, if autocorrelation
is determined at the time series
levels in the research process, it is
important to eliminate it in some
way before applying the regres-
sion equation for the forecast. If
there is a strong autocorrelation
between the levels, then it is bet-
ter to use their differences in the
calculations instead of quantita-
tive indicators of the series. Dif-
ferences in the form of y, = y, —
Ve Xn T X = X e X T
= X,7 — X,_1 7 [20] are applied in-
stead of the y, x|, X5, X3, X4, X35, Xg,
X, variables in the model. The au-
toregression model for first-order
differences is applied in the form
of the following equation:

YVi= ogtoy,., te.

When the parameters of this
model are calculated by the
method of the smallest squares,
the model is formed in a form of
Y, = oy + a;y,, wWhich is suitable
for forecasting. It should be noted
that it is purposeful to apply the
method of differences on the ba-
sis of preliminary data when DW
statistics approach 0 or 4[18].

The stableness of the time
series was tested on the basis of
an extended Dickey-Fuller (DF)
test. In this case, the H, hypoth-
esis accepts the assumption that
the time series under study has a
single root. In the initial stage of
the test(see tab.10), the H, hy-
pothesis is accepted that the time
series has a single root for the
current account balance(y). The
stationary nature of the time se-
ries is not confirmed, so the value
of the #-Statistic criterion is ob-
tained with a very small proba-
bility # = -3.107 with p = 0.1646.
This indicates that the result ob-
tained was observed with large
errors, and the hypothesis H,,
which confirms the single root,
is not allowed to be rejected. At
the same time, the fact that the
test result for 7-Statistic at the 1%,
5%, and 10% significance levels is

Tabauua 10 (Table 10)

Pacumpennsiii Tect {nku-®ymiepa (¢ pazmmunsamu 1-ii crenenn)
Extended Dickey-Fuller test (with 1st degree differences)

t-Statistic -3.107422 Log likelihood -85.97255
1% level -5.521860 F-statistic 6.662377
5% level -4.107833 Prob(F-statistic) 0.033771
10% level -3.515047 Mean dependent var -487.3889
Prob.* 0.1646 S.D. dependent var 8078.168
R-squared 0.799897 Akaike info criterion 19.99390
Adjusted R-squared 0.679835 Schwarz criterion 20.08156
S.E. of regression 4570.878 Hannan-Quinn criter. 19.80474
Sum squared resid 1.04E+08 Durbin-Watson stat 1.736959

Tabauya 11 (Table 11)

Pacumpennsrii Tect {nkn-@ymiepa (¢ pa3mmunsama 2-ii cTeneHn)
Extended Dickey-Fuller test (with 2nd degree differences)

t-Statistic -3.550973 Log likelihood -78.52002
1% level -4.582648 F-statistic 17.29797
5% level -3.320969 Prob(F-statistic) 0.005666
10% level -2.801384 Mean dependent var  [2238.012
Prob.* 0.0370 S.D. dependent var 13326.02
R-squared 0.873724 Akaike info criterion | 20.38000
Adjusted R-squared |0.823214 Schwarz criterion 20.40979
S.E. of regression 5603.045 Hannan-Quinn criter.  [20.17908
Sum squared resid 1.57E+08 Durbin-Watson stat 1.570826

to the left of the critical values for
t-Statistic brings the time series
closer to stationary. f = -3.107
value is to the right of three
critical values, -5.521860(1%);
-4.107833(5%); -3.515047(10%);
It should be noted that the ex-
tended DF test was performed on
the basis of the autoregression
model(AR) and Schwarz criteria
with constant and trend, Ist de-
gree differences. The maximum
number of lags was taken as 3.
Due to this, the number of obser-
vations decreased to 9.

By changing the test parame-
ters, the test in the next stage was
conducted based on the autore-
gression model(AR) with 2nd de-
gree differences, stable, without
trends and here the maximum
number of lags is 2(see tab.11).

From the results obtained in
tab. 11, it can be seen that the
stationary nature of the time se-
ries for the current account of
the balance of payments can be
accepted according to the results
obtained. The value of the 7-Sta-
tistic criterion is obtained with
the probability ¢ = -3.55 with
p = 0.037. This indicates that the

result occurred with minimal er-
ror and allows the H, hypothesis
to be rejected. The result obtained
for z-Statistic is to the left respec-
tively of -3.320969; -2.801384
critical values at the 5% and
10% significance levels. The ad-
equacy of the autoregression
model is also quite satisfactory.
R?>= 0,87 indicates that the over-
all quality of the model is high.
The corrected determination co-
efficient is 82%, the value F-sta-
tistic = 17.3 was obtained with a
high Prob(F-statistic) = 0.005 as-
sumption. DW = [.57 and is close
to 2.

The main results.

A multidimensional regression
model has been established that
allows economic and statistical
analysis of the dynamics of the
current account of the balance of
payments;

The form and directions of
functional dependence between
dependent and independent vari-
ables were determined, variability
was assessed, the results of mul-
tivariate regression analysis were
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analyzed according to economet-
ric methodologies; quantitative
characteristics of the mechanisms
of influence of explanatory fac-
tors on the balance of payments
were measured and interpreted;

Correlation dependencies for
cause-and-effect  dependencies
in the model were investigated,
a Granger test was performed,
and factors that significantly ex-
plained the outcome with high
probabilities were identified based
on the Fisher criterion;

The stability of the model was
measured based on the Dick-

ey-Fuller test. With the first and
second degree differences, the
stableness of the autoregression
model was determined on the ba-
sis of the Student’s criterion by
changing the lag sizes.

The built-in autoregression
model demonstrates sufficient
adequacy, the time series for the
dependent variable is stationary,
and can be considered suitable
for the forecast values of the cur-
rent account of the balance of
payments.

The results of the research
case provide an opportunity to

identify real development trends
in the balance of payments of
Azerbaijan at the present stage
and to determine its interde-
pendence with other macroe-
conomic variables based on the
analysis of the dynamics of the
balance of payments and devel-
op specific recommendations
for balance of payments. The
model also allows analyzing
and forecasting the dynamics of
Azerbaijan’s national currency
exchange rate and foreign eco-
nomic activity within the bal-
ance of payments.
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