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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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Аннотация. Мұнай — дүние жүзіндегі энергия қажеттілігінің үштен бірін 

қамтамасыз ете отырып, алмастыруы қиын, жүздеген өнімге шикізат ретінде 
пайдаланылады, құрлық, теңіз және әуе көліктеріне отын ретінде пайдаланылатын, 
үлкен сұранысқа ие өнім  болып табылады. Осылайша, мұнай ұлттық экономикалар мен 
халықаралық экономикалық және саяси қатынастар үшін стратегиялықө маңызға ие 
тауарға айналуды. Зерттеуде нақты валюта бағамы айнымалысы мен Брент маркалы 
шикі мұнай бағасының 2000 жылдың 1 айы мен 2022 жылдың 12 айы арасындағы айлық 
мәліметтері негізінде талдау жасалынды. Талдаудың алғашқы сатысында 
айнымалылардың стационарлылығы кеңейтілген Диккей-Фуллер бірлік түбір тесті 
арқылы талдау жасалынды. Талдау нәтижесінде айнымалылар бірінші мәртебеден 
айырым алынғанда стационарлы болатындығы дәлелденді. Талдаудың келесі 
сатысында Нақты валюта бағамы мен Брент маркалы шикі мұнай бағасының арасында 
ұзақ мерзімді байланыстың бар немесе жоқ екендігі Йохансен коинтеграция тестінің 
көмегімен сыналды. Коинтеграция тестінің алғашқы сатысында Векторлық авто 
регрессия талдауы жасалды және кешігу мәні белгіленді. Теорияға сәйкес мәндер саны 
200-ден кіші болса Akaike ақпараттық критерийіне 200-ден жоғары болған жағдайда 
Schwarz ақпараттық критерийіне қарау керек. Бұл мақалада болса орын алған 
мәліметтер саны 274 болуына байланысты Schwarz ақпараттық критерийіне қарап 
шешім қабылдауымыз керек болатын. Akaike ақпараттық критерийі және Schwarz 
ақпараттық критерийі де кешігу мәндерінің 1 болғанын көрсетіп отыр. Яғни зерттеуде 
ВАР (1) моделін қолданатын боламыз. Йохансен коинтеграция тесті нәтижесі нақты 
валюта бағамы мен брент маркалы шикі мұнай бағасының арасында ұзақ мерзімді 
байланыстың бар екендгін көрсетті, ал Грейнджер себеп салдар-тесті болса мұнай 
бағасы нақты валюта бағамының себебі екені анықтады. 

Түйін сөздер: Мұнай бағасы, нақты валюта бағамы, Коинтеграциялық талдау, 
себеп-салдар тесті 
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Аннотация. Нефть является очень востребованным и бесценным товаром, 

обеспечивающим треть мировых потребностей в энергии, используемым в качестве 
сырья для сотен продуктов и в качестве топлива для наземного, морского и воздушного 
транспорта. Таким образом, нефть стала товаром стратегического значения для 
национальных экономик и международных экономических и политических отношений. 
В исследовании анализировались переменные реального обменного курса и цены на 
сырую нефть марки Brent на основе ежемесячных данных за период с января 2000 года 
по декабрь 2022 года. На начальном этапе анализа стационарность переменных была 
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проанализирована с использованием расширенного критерия единичного корня Дики-
Фуллера. В результате анализа было доказано, что переменные являются 
стационарными, когда получено отличие от первого ранга. На следующем этапе 
анализа наличие или отсутствие долгосрочной взаимосвязи между реальным обменным 
курсом и ценой на нефть марки Brent было проверено с помощью теста коинтеграции 
Йохансена. На первом этапе теста коинтеграции был выполнен анализ векторной 
авторегрессии (VAR) и определено значение задержки. Согласно теории, если 
количество значений меньше 200, следует учитывать информационный критерий 
Акайке, если оно больше 200, следует учитывать информационный критерий Шварца. 
В этой статье нам пришлось принять решение, основанное на информационном 
критерии Шварца, из-за того, что количество полученных данных составило 274. 
Информационный критерий Акайке и информационный критерий Шварца также 
показывают, что значения задержки равнялись 1. То есть в исследовании мы будем 
использовать модель VAR (1). Результаты теста коинтеграции Йохансена показали, что 
существует долгосрочная взаимосвязь между реальным обменным курсом и ценой на 
нефть марки Brent, а тест причинно-следственной связи Грейнджера показал, что цена 
на нефть является причиной реального обменного курса. 

Ключевые слова: цена на нефть, реальный обменный курс, 
коинтеграционный анализ, тест на причинно-следственную связь 

         
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 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 q2020–1. 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_t and X_t. If 

If Y_t~I(d),X_t~ I (d) and d≥b≥0, then (1) 
if the condition a_1 Y_t+a_2 X_t~ I(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_t+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_(~t)=(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) 



ISSN 1991-3494 2. 2023 

306 

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 𝑋𝑋𝑡𝑡 = ∑ 𝑎𝑎𝑖𝑖𝑌𝑌𝑡𝑡−𝑖𝑖 + ∑ 𝑏𝑏𝑗𝑗𝑋𝑋𝑡𝑡−𝑗𝑗 + 𝑒𝑒1𝑡𝑡

𝑝𝑝
𝑗𝑗=1

𝑝𝑝
𝑖𝑖=1  (6) 

𝑌𝑌𝑡𝑡 = ∑ 𝛾𝛾𝑖𝑖𝑌𝑌𝑡𝑡−𝑖𝑖 + ∑ 𝛿𝛿𝑗𝑗𝑋𝑋𝑡𝑡−𝑗𝑗 + 𝑒𝑒2𝑡𝑡
𝑝𝑝
𝑗𝑗=1

𝑝𝑝
𝑖𝑖=1  (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 Y_t 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. Н0: а1 = 𝑎𝑎_2 = айнымал 𝑎𝑎_𝑟𝑟 =
0 𝑡𝑡ℎ𝑒𝑒 𝑣𝑣𝑎𝑎𝑟𝑟𝑣𝑣𝑎𝑎𝑏𝑏𝑣𝑣𝑒𝑒 𝑌𝑌_𝑡𝑡 𝑣𝑣𝑖𝑖 𝑛𝑛𝑛𝑛𝑡𝑡 𝑡𝑡ℎ𝑒𝑒 𝐺𝐺𝑟𝑟𝑎𝑎𝑛𝑛𝐺𝐺𝑒𝑒𝑟𝑟 𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑒𝑒 𝑛𝑛𝑜𝑜 𝑋𝑋_𝑡𝑡 (8) 

𝑁𝑁_1: 𝑎𝑎_1 ≠ 𝑎𝑎_2 0 а 𝑎𝑎_𝑟𝑟 0 0 𝑡𝑡ℎ𝑒𝑒 𝑣𝑣𝑎𝑎𝑟𝑟𝑣𝑣𝑎𝑎𝑏𝑏𝑣𝑣𝑒𝑒 𝑌𝑌_𝑡𝑡 𝑣𝑣𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝐺𝐺𝑟𝑟𝑎𝑎𝑛𝑛𝐺𝐺𝑒𝑒𝑟𝑟 𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑒𝑒 𝑛𝑛𝑜𝑜 𝑋𝑋_𝑡𝑡 (9) 
𝐻𝐻_0: 𝛿𝛿_1 = 𝛿𝛿_2 = 𝛿𝛿 𝛿𝛿_𝑞𝑞 = 0 𝑡𝑡ℎ𝑒𝑒 𝑣𝑣𝑎𝑎𝑟𝑟𝑣𝑣𝑎𝑎𝑏𝑏𝑣𝑣𝑒𝑒 𝑥𝑥_𝑡𝑡 𝑣𝑣𝑖𝑖 𝑛𝑛𝑛𝑛𝑡𝑡 𝑡𝑡ℎ𝑒𝑒 𝐺𝐺𝑟𝑟𝑎𝑎𝑛𝑛𝐺𝐺𝑒𝑒𝑟𝑟 𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑒𝑒 𝑛𝑛𝑜𝑜 𝑌𝑌_𝑡𝑡 (10) 

𝐻𝐻_0: 𝛿𝛿_1 𝛿𝛿 𝛿𝛿_2 𝛿𝛿 𝛿𝛿 𝛿𝛿_𝑞𝑞 0 0 𝑡𝑡ℎ𝑒𝑒 𝑣𝑣𝑎𝑎𝑟𝑟𝑣𝑣𝑎𝑎𝑏𝑏𝑣𝑣𝑒𝑒 𝑋𝑋_𝑡𝑡 𝑣𝑣𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝐺𝐺𝑟𝑟𝑎𝑎𝑛𝑛𝐺𝐺𝑒𝑒𝑟𝑟 𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑒𝑒 𝑛𝑛𝑜𝑜 𝑌𝑌_𝑡𝑡 (11) 
Here the value of P is the coefficients of the variable Y_t (Y_(t-1),Y_(t-2) y y y_(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: r r 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). 

 

 
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 
r=0 0.289324  179.5476 20.26184 0.0001 
r≤1 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). 

 

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. 

Lag LogL LR FPE AIC SC HQ 
0 -1470.592 NA   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 

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 
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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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