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Abstract. Oil is a highly demanded and invaluable commodity, supplying one third
of the world's energy needs, used as a raw material for hundreds of products and as a fuel for
land, sea and air transport. Thus, oil has become a commodity of strategic importance for
national economies and international economic and political relations. The study analyzed real
exchange rate variables and Brent crude oil prices on the basis of monthly data between
January, 2000 and December, 2022. At the initial stage of the analysis, the stationarity of the
variables was analyzed using the expanded Dickey-Fuller unit root test. As a result of the
analysis, it was proved that the variables are stationary when the difference from the first rank
is obtained. In the next step of the analysis, the presence or absence of a long-run relationship
between the real exchange rate and the price of Brent crude oil was tested using the Johansen
cointegration test. In the first stage of the cointegration test, Vector auto regression (VAR)
analysis was performed and the delay value was determined. According to the theory, if the
number of values is less than 200, the Akaike information criterion should be considered, if it
is higher than 200, the Schwarz information criterion should be considered. In this article, we
had to make a decision based on the Schwarz information criterion due to the fact that the
number of data that occurred was 274. The Akaike information criterion and the Schwarz
information criterion also show that the delay values were 1. That is, we will use the VAR (1)
model in the study. The results of the Johansen cointegration test showed that there is a long-
term relationship between the real exchange rate and the price of Brent crude oil, and Granger
causality test found that the price of oil is the cause of the real exchange rate.

Key words: Oil price, real exchange rate, Cointegration analysis, causality test
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AHHOTaUMA. MyHali — JyHHE XY3IHIETI dHEpPTHs KaXCTTUITIHIH YIITeH OipiH
KaMTaMachl3 €Te OTBIPHIN, aJIMAacTBIPyBl KHBIH, XXY3[I€TeH 6OHIMre IIUKi3aT peTiHae
maiianaHeIagbel, KYpJblK, TCHI3 JKOHE dye KeNIKTepiHe OTHIH peTiHIe MaliaaiaHbLIATHIH,
YJIKEH CYpaHbICKa Ue OHIM 00 IbIT TaObLIa Ikl OChlTaiIa, MYHaH YITTBIK SKOHOMHKAIAP MEH
XaITBIKApaJBIK, YKOHOMHUKAJIBIK JKOHE CasiCH KaThIHACTap YIUIIH CTPATETISUIBIK® MaHBI3Fa He
Tayapra aifHanmyJpl. 3epTTey/ic HAKTHI BaJIFOTAa OaraMbl aifHBIMAJIBICBI MEH BpeHT MapKaibl
ki MmyHait 6araceiabiH 2000 sxeu1abiH 1 afisl MeH 2022 bUTabIH 12 aifbl apachIHIAFbI aHITBIK
MOJIMETTEepl  HETi3iHAE Talfay KacalblHIbl. Talgay[bplH — aJfamikbl  CaThICHIHIA
allHPIMaNBIIAP/BIH CTAllMOHAPJIBUIBIFEl KeHelTinren Jukkeit-Dymnep Oipiik TyOip Tecti
apKbUIBl Tanjay >kacalblHIBl. Tannay HOTIKeciHAe alHbIManbuiap OipiHIIT MopTeOeleH
allbIpbIM ~ QJIBIHFAHJIA CTallMOHApJbl OONATBIHABIFBI JAdieNnjeHl. TanpaynplH —Kejeci
caTpichiHIa HakTel BammoTa 6araMbl MeH BpeHT MapKkaisl muKi MyHal OarachbIHBIH apachlHIa
y3aK Mep3imai OaliIaHBICTBIH 0ap HeMece JKOK CKeHIITi Noxancen KOMHTETpaIus TECTiHIH
KeMeTiMeH ChiHamabl. KowHTerpamus TecTiHIH alFalmiKel CaTBICBIHAA BeEKTOPIBIK aBTO
perpeccus TaJmaybl xKacaJbl XKoOHE KEeIIiry MoHi OenrineHi. TeopusFa colikec MOHAEP CaHBI
200-men kimri 6omca Akaike akmaparTeik kputepuitine 200-1eH XKOFapsl OOJIFaH Kargaiina
Schwarz akmapaTTBIK KpuTepuiliHe Kapay Kepek. bynm makamaga Ooica OpBIH aiFaH
MoaliMerTep caHbl 274 OonyblHa OaiitaHbICTBl Schwarz aknaparThlK KpUTepuiliHe Kaparl
HIelIiM KaObUIJaybIMbI3 Kepek OonathiH. Akaike akmapaTThlK KpuUTepHiii skoHe Schwarz
aKnapaTThIK KPUTEPHIdi Jie Kelliry MoHAepiHiH 1 OoJFaHbIH KepceTin oThIp. SIFHU 3epTTeyae
BAP (1) mozmenin KonmaHaThIH 0OJIaMBI3. Noxancen KOMHTEIPAIHsI TECTI HOTHUXKECI HAKTHI
BaioTa OaramMpl MEH OpeHT MapKaybl IIMKI MyHad OarachIHBIH apachlHAA y3aK Mep3iMai
OaifmaHbICTEIH Oap eKeHATiH KepcerTTi, anm ['peiHmkep ceben cammap-tecTi Ooiica MyHai
Oarachl HAKTHI BAJIFOTA OaraMbIHBIH ce0e0l eKeHi aHBIKTAIbI.

Tyiiin ce3mep: MyHnaii 6arachl, HAKTBI BaIOTa Oarambl, KOMHTErpanusuIbIK Tanaay,
cebemn-caamap TecTi
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AnHoTauus. HedTh sBIIsEeTCS OYeHb BOCTPEOOBAHHBIM M OECIIEHHBIM TOBAapOM,
o0ecrieunBaOIIM TPETh MHUPOBBIX NOTPEOHOCTEH B SHEPIHH, MCIOJIb3YEMbIM B KauecTBE
CBIPBS JUISl COTEH MPOAYKTOB U B Ka4€CTBE TOILIMBA JIUII HA3€MHOT0, MOPCKOT'O U BO3/IyLITHOTO
TpaHcriopta. Takum o0pa3om, He(Th CTajna TOBApPOM CTPATErHYECKOr0 3HAYECHHUS IS
HalMOHAJIBHBIX SKOHOMHK M MEXyHaPOAHBIX SKOHOMUYECKUX U TIOJIMTHYECKUX OTHOIICHHH.
B unccienoBanum aHaNM3MPOBAIMCH MIEPEMEHHBIE PEaIbHOTO OOMEHHOTO Kypca W IIeHbl Ha
ChIpyI0 HeTh Mapku Brent Ha 0CHOBe exXeMeCSYHBIX JaHHBIX 3a rnepuoj ¢ saBaps 2000 roaa
mo nexabpp 2022 roma. Ha HavuanpHOM dTare aHajm3a CTAIMOHAPHOCTH MEPEMEHHBIX Oblia

301


mailto:tolenbai_mika@mail.ru
https://orcid.org/0009-0000-3185-4728
https://orcid.org/0009-0000-3185-4728

ISSN 1991-3494 2.2023

MIPOaHATU3UPOBAHA C UCIIOJIB30BAaHHEM PACIIUPEHHOTO KPUTEPUS €AUHUYHOTO KOpHs Juku-
@ymnepa. B pesynprate ananmmza ObUIO  JJOKA3aHO, 4YTO HEPEMEHHBIE SIBISIIOTCS
CTallMOHAPHBIMY, KOIJa MOJY4YeHO OTIM4YHe OT IepBoro panra. Ha cnexyromem srtame
aHaJIM3a HAJIMYUE MIIM OTCYTCTBHE J0JITOCPOYHON B3aUMOCBSI3H MEXIY PEeaIbHBIM OOMEHHBIM
KypCcOM U IieHOH Ha HedTh Mapku Brent ObLIO IPOBEPEHO C IIOMOILBIO TECTa KOMHTETPALIN
Moxancena. Ha mepBoM 5Tame TecTa KOMHTETpAIMH OBUI BBITIOJHEH aHAIM3 BEKTOPHOI
aBToperpeccuni (VAR) m ompeneneHo 3HaueHue 3anepkku. COTIACHO TEOPHH, €CIH
KonudecTBO 3HaueHWi MmeHpme 200, ciemyeT y4WTHIBaTH WH(POPMAIMOHHBIA KPUTEPUI
Axaiike, ecni oHO Oombiie 200, ciexyeT yauTeiBaTh HHQOpMAaIMOHHBIH Kputepuii [1IBapma.
B sT0#i cTaThe HaAM NPHUIUIOCH NPHHATH PEIICHHWE, OCHOBAHHOC HAa HMH(OPMAIIOHHOM
kpurepun IlIBapma, m3-3a TOro, YTO KOJMYECTBO IIOJNYYEHHBIX AAHHBIX COCTaBHIO 274.
Wundopmannonnslit kputepuii Akaiike n uHdpopMmaunoHHbIN Kputepuit IlIBapua Taxxke
TMOKa3bIBAOT, YTO 3HAYCHUA 3aJCPKKU PABHAIHNCH 1. To ectb B HUCCJIICAJOBAHHUHN MBI 6yIlCM
HCTI0JIb30BaTh Mozienh VAR (1). Pe3ynpTaThl TecTa KOMHTerparuy MoxaHceHa MoKa3aiu, 4To
CYLIECTBYET JOJITOCPOYHAs B3aMMOCBSI3b MEX/y pealbHbIM OOMEHHBIM KypCcOM U LIEHOH Ha
HedTh MapkH Brent, a TecT IpUYMHHO-CIEICTBEHHOM CBsI3U [ peitHmKepa mokasa, 4To neHa
Ha HeTh SBJISIETCS IPUYMHON peasibHOr0 0OMEHHOTO Kypca.

KaoueBsie caoBa: 1ieHa Ha HedTh, peanbHBIA  OOMEHHBIM  KypC,
KOMHTETPAllMOHHBIN aHaIN3, TECT HA IPUYMHHO-CIIEICTBEHHYIO CBS3b

Introduction

Today, oil is one of the most important factors influencing the economy and politics
and a source of raw materials necessary for the sustainable development of many countries.
the main reason for this is that the energy potential and resources of any country play an
important role not only in ensuring economic independence and security, but also in the degree
of its influence on the development of political processes in the world. Oil is one of the main
export goods of the Republic of Kazakhstan, as well as a significant source of income for the
state budget. In this regard, the changes in oil prices are of great importance for the
macroeconomic indicators of Kazakhstan. The impact of oil prices on the economy of
Kazakhstan can be considered at several levels The first level is the impact on the budget.
High oil prices can cause an increase in taxes and export duties on oil and oil products to the
state budget. This will increase government spending on social programs, infrastructure and
other projects. However, if oil prices fall, the state budget may be cut, which will lead to
restrictions on spending on various programs. The second level is the impact on the foreign
trade balance. Kazakhstan exports significant volumes of oil and petroleum products, and with
high oil prices, export revenues increase. In particular, oil and oil products account for about
60% of Kazakhstan's exports. This contributes to an increase in imports of goods and services,
which can affect the country's foreign trade balance. However, if oil prices fall, it can lead to
a trade deficit, with export revenues falling. The third level is the impact on inflation. High
oil prices affect an increase in the inflation rate, i.e. an increase in export revenues leads to an
increase in domestic demand for goods and services, and causes an increase in prices for goods
and services. If oil prices fall, export income, that is, foreign exchange reserves in the country,
will decrease. This, in turn, causes inflation to increase, causing a decrease in the volume of
goods and services coming from outside. The fourth level is the impact on investments. As
for investments in Kazakhstan, most of them are in the mining industry, including in the oil
industry. High oil prices increase interest in this sector. The decline in the price of oil, on the
other hand, may indicate a slowdown in the pace of investment. The fifth level is the exchange
rate of the national currency. The prevailing hypothesis is that the exchange rate of the national
currency of Kazakhstan depends on the price of oil, the main reason for this is that a significant
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part of the country's exports is oil and oil products. High oil prices can contribute to the
strengthening of the Kazakh tenge against other currencies, which, in turn, can reduce the
competitiveness of the country's exports. However, as oil prices fall, the tenge weakens, and
this, in turn, Purpose of the study. Analysis of the long-term impact of fluctuations in oil prices
on the real exchange rate and determining whether the price of oil is a Granger Seb of the real
valbut exchange rate. The nominal exchange rate is known as the equivalent of foreign
currency at domestic prices and is expressed as the equivalent of the value of foreign currency
in national currency to the value of the value of foreign currency per person. This concept
shows how many goods and services individuals and companies with foreign currency have
the ability to purchase. The real exchange rate allows you to compare the cost of goods of
countries with the cost of goods of other trading partner countries and the world. The nominal
effective exchange rate is expressed as the average value obtained by choosing the appropriate
weighting method of two-way nominal exchange rates determined according to certain
criteria. The real effective exchange rate, if, on the other hand, is obtained by eliminating the
relative price effects in the nominal effective exchange rate and can be defined as the nominal
effective exchange rate adjusted for the relative price and cost difference between countries
(South, 2015).

The theories that have studied the influence of the real exchange rate of a currency
on economic indicators are as follows:

* Purchasing power parity

* Marshall-Lerner case

* Interest rate parity

* Mandell-Fleming pattern

* Theory of monetarism

The purchasing power parity method (PPP) was first developed by Kassel in 1918
and began to be used as a theory. Kassel proposed the said theory at the end of the first World
War with the aim of switching to the gold standard system and discovering new exchange
rates. According to this theory, currency shows the ability to buy currency, regardless of which
country in the world you are in when exchanging (Scholar, 2018).

According to the Marshall-Lerner theory, internal and external prices must be
constant. An increase in the real exchange rate will cause the goods to depreciate (R=e ¢/P),
and if there is an increase in net exports, it is assumed that inflation will be influenced by net
exports (Lucky, 2006).

R. Mandell and J.M. Fleming put forward exchange rates on the basis of his vision,
based on the full mobility of capital. The Mundell-Fleming model added a balance of
payments to the IS-LM model. It has the characteristics of a short-term balance of payments
flow, which is opened by adapting to the conditions of an open economy. According to this
approach, the equilibrium exchange rate occurs when the balance of payments is in
equilibrium, when the supply and demand for the currency are balanced (Ozturk, 2010).

Robert Mandell, Harry Johnson, and Jacob A. Frenkel published their theory based
on a monetarist approach in the 1970s. Frenkel noted that he occupies a particularly important
place in placing the monetarist approach in a flexible exchange rate system and understanding
that it is superior to the fixed exchange rate system at that time (Bilson, 1978).

The interest rate parity approach covers transaction costs, different anti-risk behavior
of market participants, risk rewards, what interest rates (deposit interest, loan interest,
Treasury bills, etc.) should be used, Country capital movement restrictions and country Taxes.
The main disadvantage of this approach is the inability to fully cover the factors affecting risk
and interest rates due to the variable risk remuneration and interest rate (Claassen, 2022).

Literature review
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There are many scientific researches that have analyzed the impact of the real
exchange rate on the price of oil.

Kelesbayev and others in the work, published in 2022, examined the relationship
between the closing price of the KASE stock market and the price of oil through monthly data
for the period 2016-2021. The Zivot — Andrew unit root test and VAR analysis were used in
the study. The results of the study showed that there is a causal relationship between the real
exchange rate and the closing prices of the KASE stock market, as well as between the oil
price and the real exchange rate. In summary, changes in oil prices affect the formation of
stock prices (Kelesbayev, 2022).

The work, published in 2022 by Chin L and others, examined the asymmetric impact
of fluctuations in oil prices on non-performing loans for 28 banks in Kazakhstan in the period
from q2009-1 to g2020—1. Dynamic panel threshold analysis showed an initial increase in oil
prices, an improvement in creditworthiness, thus a decrease in NPL; however, after skipping
a certain threshold, the relationship was shown to be the opposite. This conclusion is
consistent with The Curse of Ricardia and the unexpected success of resources. The results
indicate the need to actively monitor optimal borrowing and lending in order to alleviate
potential liquidity problems of banks, and, as a result, NPLs. Practical implications and
recommendations are important for politicians (Chin, 2022).

Kumeka T. and others, published in 2022, studied the impact of stock prices, oil
prices and exchange rate indicators in twelve oil exporting countries in the context of the dire
consequences of the ongoing coronavirus pandemic in the world. In the study, it adopted a
panel vector autoregressive (pVAR) model that uses data from the periods before and after
COVID-19. The Granger causal test showed that even if the stock market is positive, the
exchange rate market can also be affected. In addition, impulse response functions (IRFs) have
proven that fluctuations in crude oil prices only have a negative impact on exchange rates in
the period after the COVID-19 pandemic.. As a result of the development of vaccines and the
immediate vaccination of countries around the world, oil increases the demand of importing
countries for crude oil. With the improvement of revenues from this and The Associated
strengthening of local currencies against the US dollar, the capital market performance of
these net oil exporting countries improved (Kumeka, 2022).

Abubakirova A. in the work published in 2021, he examined the asymmetric links
between oil prices and the real effective exchange rate in Kazakhstan between January 2010
and December 2020. According to the results of the study, it was found that there is a causal
relationship between the negative impact of oil prices in Kazakhstan to negative real effective
exchange rate shocks. Nevertheless, no causal relationship was found from the positive effect
of oil prices to the real effective exchange rate (Abubakirova, 2021).

Ybrayev Z. Published in 2021, the issue of assessing the impact of sustainable and
competitive real exchange rate management (SCRER) on economic growth by studying the
export indicators of the trade sector in Kazakhstan between 2009 and 2019 was discussed.
Significant changes in exchange rate behavior in August 2015 as a result of the introduction
of inflation targeting monetary policy and the transition to a flexible exchange rate regime of
the national currency-tenge. Our results show that underestimating the RER by 10 % will lead
to an increase in the growth rate of manufacturing exports by 0.05 percentage points. At the
same time, an increase in RES by one percent will lead to an increase in the primary production
sector by 0.08 percentage points, and a devaluation of RES by one percent will lead to an
increase in the growth rate of high-tech manufacturing industries by 0.14 percentage points.
We also note that the highly volatile exchange rate regime is not conducive to the development
of capital-intensive sectors. In general, the results show that a macroeconomic policy aimed
at a stable and competitive real exchange rate will be effective in promoting high-tech
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intensive sectors, increasing the competitiveness of prices for Kazakhstan's manufactured
goods and highly qualified trading services, as well as in the process of rapid capital
accumulation (Ybrayev, 2021).

Moldabekova and others noted in the work published in 2022 that Kazakhstan has
achieved significant economic growth thanks to its abundant energy resources. The fall in oil
prices in 2009 and 2014 showed that Kazakhstan's economy is heavily dependent on energy
exports and is based on large government spending. The article analyzes the impact of oil
price dynamics on the main macroeconomic indicators of the economy of Kazakhstan and the
consequences of the formation of National Social Policy. The article uses various hypotheses
about the sensitivity of macroeconomic indicators of the economy of Kazakhstan to
fluctuations in oil prices, as well as concurrently clarifies and evaluates the system of
equations that allow testing these hypotheses. Scenarios of the reaction of the economy of
Kazakhstan to exogenous shocks due to a sharp change in the level of oil prices were
considered and some measures were proposed to reduce the negative consequences of
fluctuations in oil prices for the economy of Kazakhstan. Finally, the article discusses some
of the results of understanding the challenges and realities in the field of social policy posed
by the model of economic growth (Moldabekova, 2022).

Methodology

Most economic time series are non-stationary. For various analyzes of the time series,
the units must be stationary. In time series analysis, a method is usually used to obtain the
difference of one third degree to make the data stationary. How many units of Root are in a
row, the difference is obtained. However, sometimes this conversion may not be appropriate.
Because obtaining the first distinction allows the data to lose some of its inherent properties
(Akdi, 2010).

When analyzing a time series, one of the problems is that it is a function of past
values of data, but it can also be observed depending on other variables. Although individual
time series are not stationary, there may be a relationship between them in such a way that
linear combinations of series become stationary. In this case, the rows are cointegrated.
According to this, cointegration is to obtain a constant relationship between two or more non
- stationary variables. More specifically, cointegration is a statistical representation of the
long-term relationship between economic variables (Sevuktekin, 2010).

According to Engl-Granger (1987), if the time series has a common trend and is
integrated in the same order, and the same degree of distinction between the time series is then
stationary, in this case it can be said that there are signs of cointegration between variables
(Engle, 1987).

Let's assume that the value of T is one index {Y t:t.T} and {X t:t. t} here are the
time-sequence variables Y tand X t. If

IfY t~I(d),X t~1(d)and d>b>0, then (1)

if the conditiona 1Y t+a 2 X t~1(d-b) is met (2)

Y t, X t~CI (d,b) will be (3)

This is where d indicates the integration status and b indicates the cointegration
status. Between the time series variables Y t and X t (d-b), a linear component such as a_1
Y tt+a 2 x t from the status is a cointegration vector if it is a vector [a_1, a 2], and CI
represents cointegration (Engle, 1987).

The equality that occurs above is as follows for N-dimensional time series variables.

Vecotrar time series variables:

X (~)=(X_1t,X 2t,X 3t,...X nt) (4)

When taking such values

X 1t,X 2t, X 3t, X X nt~I (d) and d>b>0 (5)

305



ISSN 1991-3494 2.2023

If equality is observed, the time series variables are cointegrated values with the
linear value X (~t) a ~;(d-b) integrated from the degree and become CI(d,b). The n-
dimensional a_~ vector here is the cointegration vector.

Granger was the first to test cause and effect between two variables in his 1969 work.
This is one of the most common methods for establishing the direction of communication
between variables. the Test begins with a vector auto regression equation system that occurs
below Xt = Z?zl ath_i + Z?:l b]Xt_] + e (6)

Y, = Zf:l ViYeoi + Z?:l Sth—j + ey (7)

the e 1t and e 2t errors that occur here are variables with normal scattering, one of
which is not subordinate to the other. Both variables are taking place on the left face of the
equation as dependent variables. The values obtained in the model in its past periods and the
values obtained in the past periods of the second variable are included in the model. According
to the theory of cause and effect, the variable X t reveals the values of Yt at the moment,
and in addition, it is based on the study of how the addition of late values of X t affects this
discovery. If x_t is a single auxiliary variable when evaluating Y t, or if the coefficients of
the x_t value are statistically significant, in this case, the x_t variable is the Granger cause of
Y t Hypotheses  are  built as follows. Hy:a; =a_2 = aliHbIMan a_r =
0 the variable Y_t is not the Granger cause of X_t (8)

N_1l:a_1+#a_20aa_r 00 the variable Y_t is the Granger cause of X_t (9)
HO0:61=62=066_q=0thevariable x_t is not the Granger cause of Y_t (10)
H_0:6156_26086_q00 the variable X_t is the Granger cause of Y_t (11)

Here the value of P is the coefficients of the variable Y t(Y (t-1),Y (t-2)yyy (T-
P)), and the value of Q is the coefficients of the variable X t (x_(t-1), x_(t-2). x. (T-Q)).

Results

The actual exchange rate variable that took place in the study consists of 274 data
that include monthly data between 1 month of 2000 and 12 months of 2022. The information
is taken from the website of the National Bank of the Republic of Kazakhstan. The actual
effective exchange rate in the model is a dependent variable. Brent oil prices are independent
variables (table 1).

The first method used in the study is the extended Dickey-Fuller unit Root Test. The
hypotheses for this test are presented below:

H_0: data is not stationary

H_1: data stationary

Table 1. unit root test result

Variables Unit root test result
Level Difference from the first degree
t-Statistics P value | t-Statistics P value

Real exchange rate -2.475096 0.1227 -11.75844 0.0000

Oil prices -2.610057 0.0921 -11.65310 0.0000

As you can see from the table above, the values were stationary when the difference
from the first status was taken. This means that the real exchange rate variable and the oil
price variable are stationary data from the first degree, and in order to perform a cointegration
analysis, both must be stationary from the same degree. For this purpose, the analysis is carried
out according to the Johansen cointegration analysis test. The hypothesized test of this analysis
takes place below

N_0:r=0 No cointegration

N_1: rr 0 there is at least one cointegration
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Before moving on to cointegration analysis, we will establish the lag lag using Vector
auto-regression analysis the result of this analysis is in the table below (table 2).

Lag LogL LR FPE AIC SC HQ
0  }1470.592 INA 211.6424 11.03065 11.05752 11.04145
1 -1440.613 59.28525 174.2162* 10.83605* 10.91666* 10.86843*
2 [1438.611 3.928631 176.8446 10.85102 10.98537 10.90499
3 |1436.558 3.998501 179.4453 10.86560 11.05370 10.94116
4  |-1435.225 2.575254 183.0718 10.88558 11.12742 10.98273
5  }1432.344 5.525387 184.6200 10.89396 11.18954 11.01269
6 1425.950 12.16504* |181.3501 10.87603 11.22535 11.01635
7 1424.569 2.607236 184.9579 10.89565 11.29871 11.05755
8  }1420.412 7.783226 184.7616 10.89448 11.35128 11.07797

Table 2. criteria for determining the latency status

Criteria that are in the table:

LR: sequentially modified LR Test statistics (each test is at 5 %)

FPE: last prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

According to the table above, the criteria for FPE AIC SC HQ indicate that the lag is
two. And the LR criterion says that the lag is six. In conclusion, the lag of latency, based on
the AIC and SC cryetris, which are recognized as the most reliable criteria in the literature,
was established as two (table 3).

Table 3. Results of the Johansen cointegration test

Statistics values
Hypothesis | Eigenvalue Control statistics | Critical value Probability
=0 0.289324 179.5476 20.26184 0.0001
r<I 0.271047 86.30772 9.164546 0.0001

As you can see from the table above, it has been found that there is cointegration
between the variables. This means that changes in oil prices in the long term can affect the
real exchange rate. That is, we can conclude that there is a long-term relationship between the
variables that occur and that they act together.

In order to determine the causal relationship between variables in which there is a
long-term relationship, the Grindejer cause and effect test was carried out. The results of this
test are in the table below (table 4).

Zero hypothesis Number of values | F- statistics |probability
The real exchange rate is not the cause of oil prices 274 0.11008 0.8958
Oil prices are not the reason for the real exchange rate 274 5.04798 0.0070

Table 4. Granger cause and effect test result

If we analyze the table above, then if the real exchange rate is not the cause of the
price of oil, then the price of oil is the cause of the real exchange rate.
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Conclusion

The study analyzed real exchange rate variables and Brent crude oil prices based on
monthly data between 1 month of 2000 and 12 months of 2022. At the initial stage of the
analysis, the analysis was carried out using the Dickey-Fuller unit root test, which expanded
the stability of the variables. As a result of the analysis, it was proved that the variables are
stationary when the difference from the first status is obtained.

At the next stage of the analysis, the presence or absence of a long-term relationship
between the real exchange rate and the price of Brent crude oil was tested using the Johansen
cointegration test. At the initial stage of the cointegration test, a vector auto regression analysis
was performed and the delay value was established. According to the theory, if the number of
values is less than 200, the Akaike information criterion should be looked at the Schwarz
information criterion if it is more than 200. In this article, we had to make a decision based on
the Schwarz information criterion due to the fact that the number of data that occurred was
274. Table # 2 above shows that the Akaike information criterion and the Schwarz information
criterion were also 1 of the latency values. That is, we will use the VAR (1) model in the
study. The results of the Johansen cointegration test showed that there is a long-term
relationship between the real exchange rate and the price of Brent crude oil, and Granger found
that the price of oil is the cause of the real exchange rate.

Summing up, we can say that the diversification of the economy of the Republic of
Kazakhstan is an important strategic task to ensure sustainable economic growth and reduce
dependence on oil prices. Successful diversification of the economy requires reforms in
various areas, such as infrastructure, education, science, the tax system, the investment climate
and digital technologies. In addition, the Government of the Republic of Kazakhstan should
continue to work to stimulate the development of new sectors of the economy, such as mining,
agriculture, transport and tourism, in order to increase incomes of the population and create
new jobs.
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