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Abstract 

A major property of both economic and financial time series data has been their highly 

skewed nature throughout various stages of the economic cycle. Oil price fluctuations are 

considered to be one of the key macroeconomic parameters that are used to predict the 

behavior of various phases of economic development. Currently, oil prices are extremely 

volatile, which leads to significant changes in the macroeconomic indicators of both oil-importing 

and oil-exporting countries, which subsequently determines the further vector of development 

of such countries. For this reason, this research paper examines the impact of oil price spikes 

on the economic condition of the Kazakhstan Republic. 

In accordance with the existing models which describes an economic relationships, the 

main focus of this paper lies within eight macroeconomic indicators: real GDP, government 

expenditures, net export, investments , inflation rate , interest rate, unemployment rate and 

money supply. To examine the influence of oil price shocks on these variables, a vector 

autoregression model, with data from year 2000 to 2021 was used. The empirical results of the 

analysis demonstrate the significant positive correlation between oil prices, real GDP, 

government expenditures, net export, money aggregates M2 and some negative influence with 

unemployment rate. Variance decomposition function results of VAR model displays that 

change in oil prices explain the positive behavior of the indicators, especially real GDP. Finally, 

impulse response function results, numerically and graphically proves the positive impact of 

price shocks to economy of Kazakhstan, showing that in a short and medium term, an increase 

in oil prices leads to increase in GDP. 
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I. Introduction 

A. Overall oil market overview 

In the modern society, energy production and processing are a fundamental factor in the 

development of industry and the economy as a whole. Thus, one of the most important strategic 

commodities is oil, which derivatives, passing through all sectors of the industry, are a vital 

irreplaceable element of our lives. Nevertheless, due to the emergence of new types of 

renewable energy, social perceptions of oil are contradictory. Some groups of people perceive 

oil as a critical issue for sustainable economic development and the environment. For instance, 

Heidarian and Green (1989), using the case of Algeria, revealed that a majority of economic 

sectors of the country are highly dependent on oil revenues, as well as the rapid expansion of 

the oil field has caused a substantial deceleration in the growth of other spheres.  This goes in 

tandem with the "Dutch Disease" problem, due to which the economies of the oil-exporting 

countries, because of their high dependence on oil production, are extremely vulnerable to 

changes in oil prices (Charfeddine and Barkat, 2020). In confirmation of their finding it is possible 

to bring examples of the majority of various different countries such as Russia, Uzbekistan, 

Canada and others which have invested the most part of the received profit from oil in the same 

sphere. The only exceptions are the examples of Dubai and Norway, which, instead of investing 

in the oil industry, developed other economically important sectors. On top of that, Mariano and 

Rovere (2017)  in their work outlined the negative effects of oil extraction and refining on the 

environment, such as pollution of the oceans, the release of solids into the atmosphere, and the 

subsequent intensification of the greenhouse effect, leading to global warming. All of these 

combined, besides the negative social effect, contributes to the enormous economic costs. In 

contrast to this, another people believe that oil production has a positive effect on the micro and 

macroeconomic development of the country. Lim and Sek (2017) using panel data for various 

countries, observed that, depending on the fluctuations in oil prices, both oil-exporting and oil-

importing countries are economically growing by improving their macroeconomic performance. 
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In reality, regardless of all these disputes, and more importantly, despite the trendy hype 

around renewable and clean energy, I think that oil is strategically essential and one of the 

principal energy resources, products of which are used in numerous fields of the world economy. 

According to the Energy Information Administration (2021), the worldwide production of different 

types of energy in 2018 was 600.020 quad Btu, where oil represents 193.336 quad Btu, which 

is 32.2% of all energy produced. Meanwhile, global energy consumption in 2018 was 599.459 

quad Btu, of which oil worked out 198.317 quad Btu. 

Based on the statistics above, it is obvious that oil remains by far the most produced and 

the most used energy in the world. This in turn indicates the strong economic impact of oil 

production on the economies of various countries, one of the main problems of which is the 

volatility of oil prices. Historically, oil prices play a major role for either oil-importing and oil-

exporting countries. Therefore, in the realities of a market economy, oil price shocks have a 

significant impact on the economic development of many countries. The correlation between 

crude oil price fluctuations and economic performance has become the subject of interest of 

many scholars worldwide. One of the first researchers who took an interest in the relationship 

between changes in oil prices and economic performance was Hamilton (1983), who, using the 

example of the United States, observed that an increase in oil prices has a positive effect on the 

economic growth of the country. Gonzalez and Sherzod (2009) compared such an economic 

giant in oil production and consumption as the United States to a country with low oil production 

and imports, namely Sweden, and found no correlation between growth in real GDP and 

changes in the price of oil in Sweden. Moreover, they discovered a positive trend between the 

increase in oil prices and U.S. economic expansion, concluding that the economies of oil-

dependent countries are very sensitive to changes in oil prices(Gonzalez and Sherzod, 2009).  

B. Reason for undertaking research (Aim, Research Questions) 

As noted above, the strong volatility in the price of oil affects different economic factors 

in different ways. Hence the relevance of the problem in finding one or another effect of oil price 
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shocks on the country's economy. In order to describe this problem I have chosen Kazakhstan 

as an example 

Today Kazakhstan Republic is one of the leading exporters of the oil. The development 

of the oil sector in Kazakhstan began back in 1993, which to this day is still profitable and plays 

a crucial role in the economy of Kazakhstan. According to Deloitte CIS Research Centre (2019), 

the oil and gas sector accounted for 7.372 billion tenge in GDP in 2018. Also, oil production is 

in the top three export categories category of the country and accounts for 70% of all exports 

(Deloitte CIS Research Centre, 2019). Moreover according to Petrick, Raitzer and Burkitbayeva 

(2018) the portion of oil-and-gas exports rose from 8% to 63% during 1994–2018 and the 

percent of oil-and-gas profit to total government revenue increased  from 17% in 1999 to 54% 

in 2014. However, apart from all these advantages in the form of increased GDP and economic 

growth, there is one big drawback, namely, a huge dependence of oil production on its price, 

changes in which have a very strong impact on the final profit. Therefore, based on the above 

facts, the main purpose of this research work is to study the impact of oil price fluctuations on 

the economy of Kazakhstan, namely the impact on such macroeconomic indicators as real GDP, 

inflation, foreign exchange rate, money supply, net exports, government spending and 

international investment.  

In order to achieve the core purpose of this research paper, the following key questions 

must be answered: 

1. Is there a correlation between oil prices and economic performance in Kazakhstan? 

2. If there is a correlation, is it positive or negative? 

3. What is the real effect of falling or rising oil prices on the above economic indicators? 
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II. Literature Review 

A.  Oil prices distribution channels for development of the country economy 

Looking at the oil market, as well as previous research papers, it is obvious that oil 

prices have a very strong influence on various economic indicators as well as for oil prices 

distribution channels. Charfeddine and Barkat (2020) in their work identified 4 main channels 

of oil price transmission and how they affect the economic activity of countries. 

The first channel is related to the fiscal policies of oil-exporting countries. Thus, changes 

in oil prices greatly affect the net balance of the country's budget, which then determines the 

amount of government spending, which is part of the economic equation (Y = C+I+G+NX) for 

calculating the level of GDP (Charfeddine and Barkat, 2020). Calculating the effect of higher oil 

prices on the country's trade budget using Iran as an example, Emami and Adibpour (2012) 

concluded that high oil prices have a positive effect on the country's final fiscal balance, allowing 

government spending to increase, which stimulates the economy to rise. In addition to this by 

constructing and analyzing a fiscal policy equation that relates government expenditures not 

only to oil price fluctuations, but also to oil price fickleness and skewed oil price movements, El 

Anshasy and Bradley (2012) found out  a strong positive correlation between increases in oil 

prices and government spending in the long run, resulting in increases in GDP. In the short term, 

however, the correlation is no longer as strong and government spending is growing less than 

in proportion to oil revenues (El Anshasy and Bradley, 2012). 

On the contrary, a decline in oil prices negatively affects the trade balance of oil-exporting 

countries, causing budget cuts, resulting in reduced government spending (Charfeddine and 

Barkat, 2020). This in turn triggers a series of events such as an increase in interest rates, a 

decrease in investment, an increase in imports, which together cause economic instability and 

a decline in GDP. Anshasy (2008) noted that a sharp drop in oil prices has very negative 

consequences for the fiscal policy of the state, which entails a decrease in government spending 

and GDP. 
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The second channel is the exchange rate markets, which relates to the depreciation of 

national currencies after oil prices rise (Charfeddine and Barkat, 2020). As noted earlier, an 

increase in oil prices has a positive impact on the budget of oil-exporting countries. Moreover, 

the inflow of foreign capital in the form of multinational currency leads to an appreciation of the 

national currency, which in turn increases the purchasing power of the population and reduces 

the price of imported foreign goods. By making an analysis of the effect of oil prices on the 

exchange rate of Kazakhstan and Azerbaijan Dikkaya (2017) came to the conclusion that an 

increase in oil prices has a positive effect on the level of real interest rates, resulting in lower 

inflation and appreciation of the national currency. In comparison to this, Yildirim and Arifli (2021) 

found out that negative oil prices shocks entails a decrease in the real effective exchange rate, 

which in turn causes devaluation of the national currency, increased inflation and may cause a 

potential currency crisis. 

The third is “Dutch disease” channel (Charfeddine and Barkat, 2020). According to this 

“Dutch disease” theory the increase in oil prices increase the revenues of oil-exporting countries, 

but also forces these countries to concentrate more and more on the oil market alone. This 

leads to an increase in the percentage ratio of oil sales to GDP, which in turn causes a strong 

dependence of the overall level of the economy on oil sales and also leads to increased 

sensitivity to changes in oil prices. (Ali and Wyzan, 2005). In general, this “Dutch disease” effect, 

together with the increase in oil prices, negatively affects the state and development of the 

economy. 

The fourth channel is the resource dependence channel, which relates to the fact that 

resource-dependent countries tend to have poorer economic indicators than non-resource 

economies. (Charfeddine and Barkat, 2020). This is primarily due to the fact that in the long 

term, energy prices are very volatile and depend on the overall level of the global economy 

(Frankel cited in Charfeddine and Barkat, 2020). Secondly, this volatility in oil prices entails 

unstable productivity of the economy, which negatively affects external investments in the 
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country of oil exporters, increasing their riskiness. Last but not least, dependence on the oil 

market in the country prevents not only the development of other sectors but also completely 

destroys the development of some industries (Frankel cited in Charfeddine and Barkat, 2020). 

Overall, it is clearly seen that all these studies observed some correlation between oil 

prices and certain macroeconomic indicators. However, they do not discuss the dependence of 

oil prices and the overall supply and demand of the oil in the market and how this affects the 

economic development of countries. 

B. Correlation between oil prices and the level of oil supply and demand and its 

effect on economic development 

Today, oil and its derivatives are one of the earth's most consumed energy resources. 

Moreover, historically, not all countries have oil reserves, so the world economy has a concept 

of oil exporting and importing countries with their own level of supply and demand. In fact, the 

level of supply and demand for oil depends on various indicators, but this does not negate the 

fact that oil supply and demand shocks greatly affect the level of oil prices and its end 

products. For instance, Difiglio (2014) described the significant effects of non-elastic supply 

and demand changes on oil prices. He concluded that because of the low-price elasticity, a 

significant increase in supply or decrease in demand requires a very large shift in the level of 

oil prices. It follows that a small disruption in the supply of oil can lead to a spike in oil prices. 

In addition, due to high revenue elasticity of oil demand, rapidly growing global economic 

growth increases the demand for oil, which in turn increases the price. Further Difiglio (2014) 

notes that oil prices are also regulated by OECD countries, as they account for more than two-

thirds of the world's oil reserves. He argues that these countries regulate most of the oil 

supply, which in turn leads to oil price uncertainty. Another study conducted by Cashin et al. 

(2014) also shows that changes in supply and demand influence the economic growth of oil-

exporting and oil-importing countries. By analyzing a VAR model calculated for 38 different oil 

exporting and importing countries for the period from 1979-2013, which takes into account the 
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impact of the price elasticity of oil supply and demand on oil prices, Cashin et al. (2014) 

conclude that oil importers usually experience a long-term decline in their economic 

performance in response to supply-induced oil price spikes, whereas oil exporters show stable 

economic growth. 

In addition to the above, looking at the oil price market from 2008 to 2016, Kim (2018) 

concluded that the sharp fall in oil prices in 2007-2008, mainly related to the global financial 

crisis, which in turn led to a complete recession of the world economy, especially affecting oil 

producing and selling countries. Moreover, Kim (2018)  noted that the fall in oil prices in 2014-

2016 was associated with the shale revolution in USA, however  he did not deny the fact of the 

impact of reduced demand and increased supply from the OPEC countries on these price 

changes. Compared to the Kim findings, Prest (2018) disputes that the U.S. oil revolution has 

played a major role in the drop in crude oil prices. On the contrary, he argues that the 

decreasing oil demand played a greater role in lowering oil prices in 2014, leading to 

simultaneous declines in key economic indicators such as commodity prices, Treasury bond 

yields, and the U.S. dollar exchange rate. 

C. The impact of oil prices on the economic performance of different countries 

Observing the oil market, it is clear that changes in oil prices have different effects on 

different economies. In this connection, to make an accurate assessment of the effect of oil 

prices on the economy of Kazakhstan, we should consider the effect of changes in oil prices 

on economic indicators of other countries. 

One of the first to try to assess the impact of changing oil prices on the country's 

economic performance was Hamilton. Analyzing the U.S. market and economy after World 

War II, Hamilton (1983) concluded that the U.S. recessions from 1942 to 1978 was not due to 

higher oil prices. On the contrary, he found a positive correlation between U.S. economic 

growth and oil prices. 



Impact of oil prices 

14 
 

Another researchers from Europe by analyzing the oil market in several European 

countries, found that in the short term, the dynamics of rising oil prices affects the increased 

inflation, while in the long-term increase in oil prices contribute to economic growth (Cuñado 

and Pérez de Gracia, 2003). 

Choi et al. (2018) In their work, looking at the statistics of 72 countries concluded that 

higher oil prices lead to an increase in inflation. 

Yildirim and Arifli (2021) рhaving analyzed the economy of Azerbaijan concluded that a 

strong dependence on oil negatively affects the growth of the economy because it is very 

sensitive to changes in oil prices. Moreover, they found that in 2016-2019, due to the drop-in 

oil prices, Afghanistan's economy sagged, causing a crisis in the country. 

By analyzing the major players in both oil-exporting and oil-importing countries, 

Taghizadeh-Hesary et al.( 2019) clearly identified a positive correlation between higher oil 

prices and GDP growth for oil-exporting countries and an inverse negative correlation for oil-

importing countries. Moreover, using the example of Russia, Iran and Dubai, they noted that 

the higher the percentage of oil supply, the higher the growth of GDP and the increase in oil 

prices. 

D. Summary 

Overall all these studies examine the clear correlation between oil prices fluctuations 

and economic performance of different countries. From the first part it is clearly seen how 

decrease or increase in crude oil prices can affect to some major economic figures such as: 

Real GDP, Exchange rate, Government expenditures and Net Export, which together 

determine the overall level of economic development of a country. Second part of Literature 

review summarize how changes in oil supply and demand affect to oil prices changes and on 

the economy of the country in general. The third but not the least part of the work, determines 

the significance of changes in oil prices on the economic evolution of different oil-exporting 

and oil-importing countries. All these aspects must be summarized all together in order to 
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properly assess the economic activity of Kazakhstan and show the real effect of changes in oil 

prices on the development of the economy of Kazakhstan. 
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III. Methodology 

A. Model 

Today, vector autoregressive (VAR) models of the global oil sector become the standard 

instrument for interpreting the effect of the crude oil price fluctuations on the macroeconomy of 

different countries. Many researchers use this model to describe any economic relationships.  

The popularity of the model arises from its simple usage, as well as the ability to determine the 

interrelationships between different shocks in a country's economy using the variance 

decomposition function and receive an economic justification of the results. Thus, most of the 

above-mentioned works in the literature review also use different variations of the vector model 

to describe the impact of oil prices changes on the economy. 

In this paper, in order to properly assess the effect of changes in oil prices on economic 

performance and to find out the correlation between macroeconomic variables and crude oil 

prices, the VAR model is used, which explained as follows: 

 

Yt = β1Yt−1+ β2Xt−1+ ··· + βnXt−p + εt, 

Where: 

             Yt: is the vector function of endogenous variable for country; 

             Xt−p: is the vector of exogenous variables in period t−1; 

              β: is the coefficients of exogenous variables; 

              εt: is the error term of vector function with normal distribution. 

 

Furthermore, in order to properly construct the model and receive the appropriate 

economic evidence, it is essential to verify the collected data against the necessary assumptions 

of the VAR model. the gathered data for stationarity, elimination of autocorrelation, elimination 

of heteroscedasticity, and test for normality of residuals. 
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The first stage of data evaluation, is to examine all data for economic growth or decline 

to some degree, as well as to plot the correlation matrix to inspect the relationships among the 

variables. The second step of the analysis, is to find the optimal number of lags that fit best to 

construct a vector model. To find the best number of lags, the results of Akaike Information 

Criteria test is used. The next step is to check the data for stationarity, elimination of 

autocorrelation, elimination of heteroscedasticity, and test for normality of residuals. The 

following tests are used to conduct this verification: Augmented Dickey-Fuller unit root test is 

conducted for testing stationarity of the data; The Breusch-Godfrey test is used to test for 

autocorrelation; White test is conducted to test for heteroscedasticity; The Granger causality 

test is used to investigate whether lagged values of one variable can predict another variable. 

The last but not the least step is to construct impulse response function and variance 

decomposition to determine the effect of oil price shocks to macroeconomic indicators. To 

analyze and build the vector autoregression model The EViews12 software package was used. 

B. Data 

For empirical analysis and assessment of the impact of oil price variability on the 

economy of Kazakhstan, yearly dataset from 2000 to 2021 is used, because there are no 

monthly or quarterly statistics for some macroeconomic indicators.  

Since the main objective of this research is to find the effect of oil price shocks on 

economic growth in Kazakhstan, the following macroeconomic indicators were used: 

BRENT_OIL: The annual percentage growth rate in the price of Brent crude oil,          

estimated on the basis of the average annual prices of Brent crude oil.  

                       Retrieved: US Energy Information Administration.  

              GDP: The annual percentage growth rate of the real GDP of the Kazakhstan, 

estimated on the basis of annual statistics of nominal GDP by production 

method in current prices and local currency, considering the GDP 

deflator. 
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                          Retrieved: «Taldau» information-analytical system Bureau of National 

Statistics of the Agency for Strategic of the Republic of Kazakhstan. 

                     I: The annual foreign direct investment expressed as a percentage of   

GDP. 

                     Retrieved: National Bank of the Kazakhstan Republic. 

                    U: The annual percentage unemployment growth rate. calculated on the 

basis of the ratio of the number of unemployed people to the total 

population. 

                          Retrieved: «Taldau» information-analytical system Bureau of National 

Statistics of the Agency for Strategic of the Republic of Kazakhstan.   

          G_EXP: The annual percentage growth rate of the public expenditures, 

calculated on the basis of the annual budget expenditures of the Republic 

of Kazakhstan local currency. 

                          Retrieved: «Taldau» information-analytical system Bureau of National 

Statistics of the Agency for Strategic of the Republic of Kazakhstan. 

                 NX: The annual percentage growth rate of the net export of goods and 

services, calculated on the basis of the difference in the balance of 

payments between export and import in local currency. 

                          Retrieved: «Taldau» information-analytical system Bureau of National 

Statistics of the Agency for Strategic of the Republic of Kazakhstan.  

                 M2: The annual percentage growth rate of the money supply, calculated on 

the                           basis of the annual money supply indicator, which 

includes cash, 1-year deposits and convertible money in the national 

currency. 

                        Retrieved: National Bank of the Kazakhstan Republic. 
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        INFL_CHANGE: The annual percentage growth rate of inflation calculated on the basis 

of the annual inflation rate and yearly CPI. 

                       Retrieved: National Bank of the Kazakhstan Republic.  

 R_CHANGE: The annual percentage growth rate of base rate calculated on the basis 

of the annual base rate at which National Bank of the Kazakhstan 

Republic lends money to second tire banks and investors. 

                        Retrieved: National Bank of the Kazakhstan Republic. 

 

IV. Empirical Results 

To accomplish the objectives of this dissertation, it is essential to build a VAR framework, 

which states that variables must satisfy several requirements. Collected data must be stationary, 

and meet terms of normality, omission of heteroscedasticity and autocorrelation. As well ass  

VAR must be built by using optimal level of lag length. 

A.  Sample analysis  

By constructing the VAR model, oil price growth rate and some of the most relevant 

macroeconomic factors in a country, like Real GDP growth rate, Unemployment rate, Direct 

foreign investment rate, Government expenditure growth rate, Net Export growth rate, Money 

supply growth rate, Inflation growth rate, Base rate growth rate and Exchange rate were used. 

The values of these indicators can be viewed in Appendix 1. Furthermore, in order to provide 

more in-depth analytical insights, values of annual Real GDP, government expenditures, net 

exports, money supply, inflation rate, unemployment rate, refinancing rate and oil price have 

been added and can be seen in Appendix 2. 

The analysis of the narrative dynamics of each variable represented in Table 1 and 

provides insight into the macroeconomic performance of the Kazakhstan Republic.  
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According to Table 1 and Figures 1 and 2 it is clearly seen that that Kazakhstan's Real 

GDP is increasing year by year, with mean GDP growth of 18,52%. The lowest GDP growth 

was recorded at 3.1 percent in 2016, while the highest growth was 33.31 percent in 2001. The 

inflation and refinancing rates behaved in a similar manner.  Based on Figure.1 and Figure.2 it 

can be seen that there have been average fluctuations, but in general both indicators have 

decreased since 2000, amounting to 6.37% and 9.31% respectively. The average growth of 

inflation rate totaled 1.98%, whereas mean increase for base rate was 0,056%. In addition, with 

the increase in real GDP, there is a sharp increase in government spending, net export and the 

money supply in the country. The mean growth for these indicators amounted 19.22%, 32,27% 

and 29,49% respectively. The direct investment amounted 7.2% of the national GDP yearly. 

Table.1 and Figure.2 shows that the unemployment rate has declined annually from 11.5% to 

4.9% since 2000. The average decrease rate accounted for 4.1%. Looking at oil prices, there 

was a dramatic rise in prices during the economic boom in oil demand from 2000 to 2007. In 

addition, there was negative dynamics during the recession of demand and the world economy 

as a whole in the period from 2007 to 2010 and 2014 to 2016.   

 

 

 

Table 1. Statistics of variables 
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Figure 1. Dynamics of macroeconomic variables 

Figure 2. Dynamics of additional macroeconomic variables 



Impact of oil prices 

22 
 

Table 2 provides information on the correlation coefficients between all variables for 

Kazakhstan. The table above shows that the growth rate of oil prices is positively correlated with 

annual GDP growth, government spending growth, net exports growth, and money supply 

growth. The correlation coefficients for these indicators were 0.29, 0.23, 0.79 and 0.5, 

respectively. The coefficients obtained indicate an intermediate level of relationship between 

the variables. On the other hand, based on this table, we can see that changes in oil prices are 

negatively correlated with base rate growth, inflation rate growth, foreign direct investment rate 

and unemployment growth rate.  

 

By performing a basic analysis of the indicators, it can be concluded that there are some 

differences in macroeconomic variables behavior in Kazakhstan. Nevertheless, general 

tendencies such as the growth or decline of the indices over time and the correlation with oil 

prices can be observed. 

B. Stationarity 

As mentioned previously, in order to build a proper VAR model, it is necessary for all 

variables to meet several assumptions. One of the first required presumptions for any time-

series dataset is the stationarity of variables. Stationarity implies that the statistical 

characteristics of the time series process remain unchanged over time. Which means that the 

mean, variance and covariance of the data are constant over time. Therefore, to perform a 

Table 2. Correlation 
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further analysis, we first examine the stationarity of our data using Augmented Dickey-Fuller unit 

root test. 

In statistics, the Augmented Dickey-Fuller Test is a unit root test in a time series sample, 

which looks as follows:  

                                                 Yt = c + βt+ αY-1+ φ1Yt-1 + φ2Yt-2 + ··· + φnYt-p + εt, 

Where: Yt: value of time series in time t; 

             αY-: coefficient of the first lag; 

             Y(t-1): lag of time series data; 

             φ1Yt-1: the first difference in time series data; 

                         φ2Yt-1: the second difference in time series data. 

Based on the formula above the ADF test makes the null hypothesis that the coefficient 

of the first lag alpha = 1, indicating that the data are non-stationary. In order to obtain stationary 

data, it is necessary to reject the null hypothesis based on the results of the ADF test with 

different level of differences. 

 

Table 3. ADF results 
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Table 3 illustrates the results of the ADF test performed for all variables simultaneously 

at the initial level and at the first difference, considering the trends and the constant. From table 

3 it is clear that some indices, namely BRENT_OIL, R_CHANGE, INFL_CHANGE, G_EXP and 

NX were stationary at the initial phase with a p-value below 0.05 and with a level of significance 

of at least 5%. But despite this, there were also indicators with a p-value greater than 0.05 and 

with a significance level of less than 10%, indicating that the data are not stationary. 

In order to avoid this problem, as well as to achieve the stationarity of the data, the values 

of the first difference were used. Based on the ADF results for the values of the first difference, 

all variables are stationary, allowing the use this data to construct a var model.  

C. Lag length 

In order to select the best VAR model, it is necessary to identify the optimal number of 

lags. Because the selection of the optimal number of lags is essential for the evaluation of the 

VAR model, the following criteria will be used: LR statistic (LR); finite prediction error (FPE); 

Akaike information criterion (AIC); Schwartz information criterion information criterion (SC); 

Hannan-Quinn information criterion (HQ). Applying the lag length analysis, all these tests 

demonstrate the most appropriate number of lags for the model.  

To obtain an optimal number of lags, the results of the Akaike information criterion test 

were used. From the Table 4, according to the AIC results, it is clear that the optimal number of 

lags for presented VAR model is lag 1. 

 

     

 

 

 

 

 

Table 4. ADF results 



Impact of oil prices 

25 
 

D. Normality test 

We have already determined that 1 differences data are completely stationary. However, 

in order to build the VAR model, we must also check that these data correspond to a normal 

distribution by performing some tests of normality. In order to confirm whether our data meet 

the criteria of normality, the analysis of the histograms was carried out, as well as the Jarque 

Bera test. 

From Figure 4 it is obvious that most of the coefficients correspond to a normal 

distribution, determined by the mean and standard deviation of the given data. However, the 

values of DR_change, DINFL_CHANGE and DGDP deviate slightly from the normal distribution.  

Moreover, in order to more accurately verify compliance with the normality assumption of 

time-series data, the Jarque Bera test was also performed. In Table 5, the Jarque-Bera test 

indexes and its p-value are presented. Based on the results obtained, we can see that at the 

1% significance level the p-values of each variable are greater than the p=0.05 value, allowing 

us not to reject the null hypothesis of distribution normality. In other words, based on the test 

performed, our data is fully consistent with the assumption of normality. 

 

 

 

 

E. Autocorrelation test 

Other significant assumption that we have to test, that our time series data is free from 

autocorrelation. For checking the assumption of absence of autocorrelation in time series 

dataset Breusch-Godfrey test was used. In this method the residuals produced by the model 

considered in the analysis are taken and a t-stats are obtained on their basis using the optimal 

lag. The null hypothesis is the absence of serial correlation in the time series data, whereas the 

alternative hypothesis confirms serial correlation in a series of data. 

Table 5. Jarque Bera Test 
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Table 6 presents the autocorrelation test results. By constructing a var model with the 

number of lags equal to 1, the data were analyzed for the absence of autocorrelation. Based on 

the results of the test, it is clear that our number p is much greater than the value of 0.05 and in 

this regard, we do not remove the null hypothesis. In turn, this tells us that there is no 

autocorrelation in our data series, allowing us to use it for further analysis. 

 

 

 

 

 

 

Figure 3. Histograms of the differenced data 

Table 6. Breusch – Godfrey test 
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F. Heteroscedasticity test 

VAR-model evaluation involves examination of heteroscedasticity in data set. For this 

purpose, we use Heteroskedasticity Test: Breusch-Pagan-Godfrey, which is required in order 

to pass to hypothesis testing or prediction. In this test, the null hypothesis implies the absence 

of heteroscedasticity in the data, and the alternative hypothesis assumes the presence of 

heteroscedasticity in the outcomes. 

Table 7 shows the results of the test, based on which it can be seen that the p value is 

0.49, which is many times greater than the p value equal 0.05. This test result confirms the 

null hypothesis of the absence of homoscedasticity in the model. 

 

 

 

 

 

G. Granger Causality Test 

Granger causality test is a process for verifying the cause-effect connection between 

time-series data. The concept of this test is how changes in one variable over time help to 

explain shifts in another variable. The null hypothesis of Granger Causality Test states that 

dependent variable cannot be explained by temporal changes in other values of times series 

data. The alternative hypothesis, on the contrary, suggests that one variable can describe 

some modifications in another variable  

 

 

 

 

 

Table 7. Heteroskedasticity Test: Breusch-Pagan-Godfrey 
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Table 8. Granger causality test 
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H. VAR model  

Once we were satisfied that all our inputs were fully consistent with the assumptions of 

the VAR model, a model itself was built using the first-difference data. The outputs of this model 

are can be seen in Appendix 3. 

Nevertheless, the coefficients of the VAR model themselves do not explain the 

relationships between the variables. That is why the analysis of this VAR model was performed 

on the basis of impulse response function and variance decomposition function. 

I. Variance decomposition function 

It is very important to conduct variance decomposition of the VAR results, due to the fact 

that this analytical tool allows to find out to what degree a change in one variable promotes a 

change in another variable. This analysis also gives insight about the relative significance of 

every random disturbance in the effect on the variables in the VAR framework. The main benefit 

of this method for economical interpretation of the findings is that these contributions can be 

compared to each other. 

All outputs of variance decomposition analysis presented in Appendix 3. Examining the 

first difference data, it can be stated that changes in oil prices during the time have a different 

effect on the macroeconomic indicators of Kazakhstan. 

According to the variance decomposition results for GDP in a short-term period, which 

lasts 2-3 years, it is clearly seen that BRENT OIL price explain 60.28% and 56.37% of the GDP. 

This outcome means that changes in the price of oil impact to the changes in GDP. Moreover, 

it can be concluded that there is some correlation between these variables and that if oil prices 

increase, GDP will increase. Nevertheless, in the long run period, the impact of oil price changes 

slightly decreases.  

Considering the results for NX in the short-term period, it is obvious that BRENT OIL price 

explains more that 80% of the net export in Kazakhstan. In comparison, the relationship between 

the variables is slightly decrease in the long run, but still remains strong. All this in turn, as in 
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the case of GDP, indicates a strong interrelation of these variables, and shows that the amount 

of Kazakhstan's net exports depends on fluctuations in oil prices. 

Regarding the results of variance decomposition of G EXP and M2, it can be concluded 

that in the short run, oil price changes justify more than 20% of the changes in both variables. 

For the long run period, this figure ranges from 25-33%.  

The same general picture is observed among the indicators of the real interest rate, 

inflation and direct foreign investments. In the short term, changes in oil prices do not greatly 

explain changes in these indexes. However, with the lapse of time there is an increase of 

influence of changes in oil prices on changes in these parameters. 

The results for U, both in the short and long run stay constant. Oil price changes explains 

40-50% of the changes in the unemployment rate. 

J. Impulse Response Function 

The next step in the analysis of the obtained VAR model is to construct an impulse 

response function, which represents the reaction of the data series in response to some external 

shocks. A shock is defined as a momentary change in external variables that is equal to one 

standard deviation of their variances over the observable period.  

Figure 5 shows the impulse response results for Kazakhstan economic indicators to oil 

price shocks. Starting from the DGDP, it is clearly seen that standard deviation shock on the 

Brent oil price, has a positive effect to GDP in first 3 periods. Then from period 3 to period 5 it 

is observable that shoks on the oil price, has some negative effect. From period 3 to period 8 

again we see a positive effect. 

For the DE_EXP indicator, oil price shocks had both positive and negative effects. As 

can be seen from the graph, during the whole period there were noticeable fluctuations in the 

index. 
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Considering the DNX indicator, we can see that in the first 3 periods oil shocks have a 

negative impact on net exports and lead to its reduction. In the next 4 years there is a positive 

relationship, with a gradual increase in the indicator to 0 %. 

Regarding the DINFL, in the first 3 years the impact of oil price shocks on inflation is very 

small, although after the 4th period there is a positive dynamic between the variables, which 

gradually reduces to 0% by the end of the period. 

For the DI indicator, there is a positive trend for 5 years when there is a shock to oil prices.   

After that a negative correlation is observed until the end of the period. 

For the indicator DR there is a positive and negative dependence, which changes each 

following period, tending to 0% at the end of the period. 

Looking at the DU indicator it is noticeable that in the first two years there is a positive 

trend with oil price shocks. However, after this period there is a negative relationship between 

the variables. 

Generally, it is clear from the impulse response function analysis that the increase in the 

standard deviation shock on the Brent oil price differently affect to the give variables in VAR 

model. However, the general trends of increase or decrease in variables can be observed. 
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Figure 4. Impulse Response Function 
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V. Conclusion and Limitations. 

In today's market economy, almost all economic indicators are interrelated and together 

show one or another trend in the country's development. Given the rapid economic growth of 

Kazakhstan in the early 2000s, as well as the huge amount of oil produced and its quantity in 

the export structure of the country, the main objective of this dissertation was finding the impact 

of changes in oil prices on the economic development of Kazakhstan. From a review of the 

various literature, it was clear that oil price shocks have different effects on the economic 

performance of oil-exporting and oil-importing countries. Since Kazakhstan is a country that 

exports a huge amount of oil, macroeconomic indicators increase with an increase in the price 

of oil. 

By conducting an economic analysis and constructing a vector model of the dependence 

of such variables as oil prices, net exports, real GDP, inflation and unemployment, a positive 

relationship of the variables was found. Thus, using variance decompsoition fucntion a positive 

relationship was found between changes in the price of oil and one of the most important 

indicators of any economy – GDP. In addition, there is a positive trend between oil price shocks, 

net exports and government spending. 

In the context of my findings, and based on recent oil market events and world economy 

changes, I consider that this question requires further study. For a more detailed and precise 

examination of this problem, I suggest to introduce other Macroeconomic drivers into the model.  

Another more important suggestion to get a deeper picture would be to offer a comparative 

analysis of Kazakhstan as an oil exporting country with an oil importing country.  
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VI. Appendix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 1. Values of indicators 

Appendix 2. Values of additional indicators 
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Appendix 3. Variance decomposition 
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