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Abstract 

Over the recent decades, natural sources of energy have become an interesting topic to investigate for researchers. 

Sources of energy play a crucial role in all industrial segments such as export revenue, exchange rate and stock 

market. One of the major sources is natural gas which its price affects many countries’ economy. This paper 

investigates the effect of natural gas price on the three leading natural gas exporting countries’ stock market: 

Russia, Norway and Qatar. This paper employs monthly data observations including natural gas price and stock 

exchange market index on Russia, Norway and Qatar from January 2005 to November 2013. This study uses 

Unrestricted Vector Autoregressive model (VAR) to apply Granger Causality test, Impulse Response functions 

and Variance Decomposition. Findings show that there are two-way causality relationship between natural gas 

prices and stock exchanges of Russia and Norway, though natural gas prices affected Russia stock exchange 

index at 10% significance level and Norway stock exchange index at 5% significance. However, there is not 

causality relationship between Qatar stock exchange and natural gas prices. Moreover, outcomes of impulse 

response function present that natural gas price shock does not have significant impact on all three countries’ 

stock exchange. The variance decomposition test also reinforces the results from impulse response function since 

Russia, Norway and Qatar’s stock exchange variance are not significantly due to natural gas price.  
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1. Introduction 

Nowadays, stock exchange market is one of the major parts of economy in developing and developed countries 

which channel capital between companies and investors. Having the knowledge about stock market behavior can 

significantly help individuals and investors to make better decision for either selling or buying particular 

portfolio shares in particular periods. It was proven by Chen et al. (1986) stock prices are sensitive to the news 

about the state of the economy and are affected by different anticipated events. Generally, there are systematic 

and unsystematic factors that affect stock market returns. Those factors that relates to a particular portfolio called 

unsystematic risks which can be monitored through companies’ performance such as financial ratios. 

Unsystematic risks can be controlled and reduced by diversification, while systematic risks cannot be diversified. 

In fact, systematic risks are not predictable such as macroeconomic factors including oil price, natural gas price, 

inflation rate, exchange rate and so on. 

Investigating the impact of macroeconomic factors on countries’ economy has been a popular topic for 

researchers. Many researches have been conducted to investigate the effect of oil price on countries economy. 

Al-Rjoub (2005) investigated the effect of changing in oil price on the United States’ stock market from 1985 to 

2004. Al-Mulali and Che Sab (2010) also estimated reaction on Qatar macroeconomic variables from 1970 to 

2007. 

However, very few researches have been investigated about the effect of natural gas price on the stock exchange 

market. This paper focuses on the stock exchange market of the three main countries leading in natural gas 

export including Russia, Norway and Qatar.  
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Table 1. Exports of dry natural gas (Billion Cubic Feet) 

Country 2006 2007 2008 2009 2010 2011 2012 

Norway 2974.229 3011.663 3380.352 3433.324 3561.518 3435.796 3791.136 

Qatar 1097.943 1536.203 2005.186 2408.13 3778.705 4015.316 NA 

Russia 8401.792 8187.076 8380.25 7122.682 7933.515 7808.147 NA 

 

Based on the recent U.S. Energy Information Administration (EIA) statistics presented in table1, Russia was the 

main natural gas exporter followed by Norway and Qatar in 2011. The data were not available for 2012 and 2013 

but these trends probably continued until 2013. This paper tends to investigate the impact on natural gas price 

shock by looking at stock exchange market of these three countries. 

2. Literature Review 

Several researches have investigated the impact of macroeconomic factors of stock exchange market in different 

developed and developing countries. Park and Ratti (2008) investigated the impact of oil price shocks on stock 

exchange returns in U.S.A and 13 European countries from 1986 to 2005 by using VAR model. Their results 

showed that oil price shocks had effect on stock exchange returns, for instance, increasing oil price in Norway 

caused stock returns to go up. 

Arouri et al. (2010) looked into the relationship between oil price shock and stock returns of Gulf Cooperation 

Council (GCC) countries through using linear and non-linear models from 2005 to 2008. Their results presented 

that oil price shocks affected stock returns in Qatar, United Arab Emirates, Saudi Arabia and Oman, while stock 

returns in Bahrain and Kuwait had not responded to changes in oil prices. Samuel (2010) examined the effect of 

oil price on stock markets in Mexico, Saudi Arabia, India, china, Russia and the US by using VAR model within 

the period of 2000-2010. The results revealed that there was one long-term relationship (Mexico inconclusive) in 

India, China, Saudi Arabia and the US, though there were two long-term relationships in Russia. In addition, 

according to impulse response and variance decomposition tests oil prices had effect on stock prices in all six 

countries. Narayan and Nayaran (2010) investigated the relationship between Vietnam’s stock prices and oil 

prices by employing Johansen test from 2000 to 2008. Based on the results, exchange rate and oil prices had a 

positive and significant long-run effect on Vietnam’s stock prices. 

Ayhan (2011) examined long-term relationship and short-term dynamics between oil price and Istanbul Stock 

Exchange from 2000 to 2010 by using Vector Error Correction Model (VECM). He concluded that there was a 

co-integrated relationship between stock index and oil price. His analysis showed that there was one way 

causality relationship from stock index to oil price while oil price was not causal of stock index. Arouri and 

Rault (2011) concluded that there is a positive relationship between stock market returns and oil price shocks for 

the oil-exporting countries. Filis et al. (2011) showed that demand-side shocks seem to impact on stock returns, 

whereas supply-side do not seem. Moreover, Basher et al. (2012) concluded that demand oil price shocks have a 

positive impact on emerging stock markets, whereas supply-side oil price shocks do not have effect. 

Hamed et al. (2014) investigated the impact of macroeconomic factors on Tehran stock exchange market within 

the period of 2006 to 2012. The evidences showed that there is a long-run relationship between macroeconomic 

factors (Oil price, Gold price, Supplied oil by Iran, Consumer Price Index) and stock exchange market index.  

Furthermore, some studies evaluated natural gas prices shocks and its effect in different countries’ economic 

activities. Leone’s (1982) investigated the relationship between natural gas price and regional economic 

activities, particularly in the Northeast region of the US. In addition, Ott and Tatom (1982) showed that there is a 

temporary effect of natural gas price on inflation. Andersen and Faris (2002) investigated natural gas export 

during the natural gas boom in Bolivina. Kubo (2010) also investigated the impact of natural gas export on the 

Myanmar economy. Natural gas is one of the main resources of government revenue in many countries. This 

dependency is less for developed countries in comparison with developing countries due to their other economic 

activities. 

This paper examines the effect of natural gas prices on stock market exchange of three main natural gas exporter 

countries: Russia, Norway and Qatar.  

3. Research Methodology 

This paper employs monthly data from January 2006 to November 2013. Natural gas prices are obtained from 

indexmundi.com. For Qatar, monthly general index of stock exchange market is collected from Qatar’s central 

bank report. Additionally, average monthly closed indices are gathered from Norway and Russia stock exchange 

websites. All variable are converted into natural logarithm. 
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In order to examine the relationship between natural gas prices and stock exchange indices on the three countries, 

an Unrestrictive Vector Autoregressive model (VAR) is employed. This model explains that changes in one 

particular variable are resulted from changes in its own lags or from changes in other variables and the lag of 

those variables. Many studies has employed Vector Error Correction Model (VECM) as there was co-integration 

between variables, however, Hoffman and Rasche (1996) explained that VAR model would perform better that 

VECM when a study investigate a short sample in the short term. Similarly, Engle and Yoo (1987) and 

Celements and Hendry (1995) showed that using unrestricted VAR model results to get more accurate forecast 

variance than restricted VECM when the true restriction is imposed. As the sample of this study is almost short 

unrestricted VAR model is employed. 

This paper, first of all, investigates the choice of lag criteria as it is very important in unrestricted VAR model. 

Then, time series data would be tested to examine whether data are stationary or not. After that, descriptive 

statistics, correlation analysis and Granger Causality test, impulse response function and variance decomposition 

would be examined and explained. 

3.1 Lag Order Selection 

Before using unrestricted VAR model, choice of lag criteria is important. There are many criteria used in the lag 

order selection procedure including sequential modified test (LR), Final prediction error (FPE), Akaike 

information criterion (AIC) Hannan-Quinn information criterion (HQ) and Schwarz information criterion (SC). 

Since four out of five criteria indicate that lag one is the most proper one for the data, this study chooses lag one 

for the next tests.  

 

Table 2. Lag order criteria 

 Lag LogL LR FPE AIC SC HQ 

0  385.1625 NA   1.84e-09 -8.762356 -8.648981 -8.716703 

1  759.3212  705.3106   4.89e-13*  -16.99589*  -16.42901*  -16.76763* 

2  774.2334  26.73915  5.02e-13 -16.97088 -15.95051 -16.56001 

3  782.0401  13.28042  6.10e-13 -16.78253 -15.30866 -16.18905 

4  793.6121  18.62165  6.83e-13 -16.68074 -14.75336 -15.90464 

5  805.0219  17.31135  7.73e-13 -16.57522 -14.19434 -15.61651 

6  819.9919  21.33653  8.14e-13 -16.55154 -13.71716 -15.41022 

7  848.9471  38.60693*  6.29e-13 -16.84936 -13.56148 -15.52543 

8  865.3313  20.33899  6.58e-13 -16.85819 -13.11681 -15.35165 

* indicates lag order selected by the criterion.    

LR: sequential modified LR test statistic (each test at 5% level).   

FPE: Final prediction error.     

AIC: Akaike information criterion.     

SC: Schwarz information criterion.     

HQ: Hannan-Quinn information criterion.    

 

3.2 Unit Root Test 

It is generally proven that non-stationary data result to wrong interpretation in analyzing time series data, 

therefore, this paper initially examines unit root test through Augmented Dickey Fuller (ADF) test given by 

Dickey and Fuller (1979). 

 

Table 3. Unit root test (Level) 

Variable t-statistic 

Natural gas price -2.475514 

Russia Stock  Index -2.640320 

Norway Stock Index -2.179129 

Qatar Stock Index -2.470912 

 Critical Value 

1% level -4.059734 

5% level --3.458856 

10% level -3.155470 
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Table 4. Unit root test (First difference) 

Variable  t-statistic 

Natural gas price -6.342925 

Russia Stock Index -4.925238 

Norway Stock Index -5.403667 

Qatar Stock Index -6.549686 

 Critical Value 

1% level -4.060874 

5% level -3.459397 

10% level -3.155786 

 

Based on the results of table3, all variables are not stationary in their levels since their t-statistic is greater than 

critical values; however, table 4 shows that when their first degree differences are taken they become stationary. 

Therefore, this paper proceeds to examine tests. 

3.3 Granger Causality Test 

In order to determine the direction of the relationship between the variables Granger Causality test is employed 

given by Granger (1969). To examine the direction of causality the following model has been estimated: 

Yt= α0 + ∑ 𝛼𝑘1
𝑖=1 i Yt-i + ∑ 𝛽𝑘2

𝑖=1 i X t-i + εt      (1) 

Xt= x0 + ∑ 𝑥𝑘3
𝑖=1 i Xt-i + ∑ 𝛿𝑘4

𝑖=1 i Y t-i + νt      (2) 

According to this model, lag length is indicated by k. If all of the coefficients in the second equation are 

meaningful totally, and all of the coefficients in the first equation are meaningless, then it is said that there is a 

one-way causality from Y to X. 

 

Table 5. Pairwise Granger Causality tests 

 Null Hypothesis:  F-Statistic Prob.  

 LNN does not Granger Cause LNR   1.94248 0.1668 

 LNR does not Granger Cause LNN  1.65178 0.2020 

 LNQ does not Granger Cause LNR   9.25818 0.0031 

 LNR does not Granger Cause LNQ  12.6800 0.0006 

 LNG does not Granger Cause LR   3.13299 0.0801 

 LR does not Granger Cause LNG  5.20123 0.0249 

 LQ does not Granger Cause LN   2.99426 0.0869 

 LN does not Granger Cause LQ  10.3434 0.0018 

 LNG does not Granger Cause LN    4.45546 0.0375 

 LN does not Granger Cause LNG  4.63802 0.0339 

 LNG does not Granger Cause LQ   1.02165 0.3148 

 LQ does not Granger Cause LNG  0.75490 0.3872 

 

The results of the Granger Causality test shown in Table 5 present that natural gas prices affected Russia stock 

exchange index at 10% significance level, while Russia stock exchange index affected natural gas prices at 5% 

significance level. Whereas natural gas prices and Norway stock exchange index have two-way causality 

relationship with each other at 5% significance level, there is not any causality relationship between natural gas 

prices and Qatar stock exchange index. In addition, it is shown that Qatar has causality relationship with both 

Norway and Russia’s stock exchange index, whereas Norway stock exchange index and Russia stock exchange 

index does not have any causality relationship with each other. 

3.4 Impulse Response Function 

This paper tends to evaluate how the countries’ stock exchange market indexes respond to an impulse of natural 

gas price shock. When both standard error bands are above or below zero on the y-axis the impulse response 

function is statistically significant. Impulse response functions (IRF) are taken from one standard deviation 

shock at 95% confidence level. 

As can be clearly seen from Figure 1, 2 and 3, natural gas price shock affects all three countries’ stock exchange 

but not significantly. In the case of Russia and Norway, responses of stock indexes to the natural gas price shock 
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are initially positive but gradually they become negative. However, based on the figure3, response of Qatar stock 

index is totally negative.  

 

 

Figure 1. Response of Russia stock index to an impulse of natural gas price shock 

 

 

Figure 2. Response of Norway stock index to an impulse of natural gas price shock 

 

 

Figure 3. Response of Qatar stock index to an impulse of natural gas price shock 
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3.5 Variance Decomposition 

The purpose of variance decomposition test in this paper is to identify the portion of movement in the stock 

exchange index variance which is due to its own shocks versus shocks to other stock markets and natural gas 

prices. As can be seen from Figures 4, 5 and 6, none of the three countries’ stock exchange index variance is due 

to natural gas prices significantly. 

Based on the data from Table 6, in the first period, the impact of natural gas price is greater on Russia stock 

market followed by Norway, while for Qatar stock market it is much lower. However, this impact for Russia and 

Norway decrease until tenth period, conversely, for Qatar it increases until the last period illustrated. 

 

Table 6. Percent stock exchange index variance due to natural gas price  

Period Russia Norway Qatar 

1  3.523691  2.626511  0.018824 

2  2.947834  1.956695  0.039265 

3  2.464108  1.464744  0.080635 

4  2.075913  1.138610  0.153028 

5  1.777889  0.963827  0.265441 

6  1.559991  0.924989  0.424099 

7  1.410078  1.006549  0.631642 

8  1.315450  1.193191  0.887123 

9  1.263744  1.469959  1.186535 

10  1.243462  1.822257  1.523554 

 

 

Figure 4. Percent LR variance due to LNG 

 

 
Figure 5. Percent LN variance due to LNG 
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Figure 6. Percent LQ variance due to LNG 

 

4. Conclusion 

To put it in a nutshell, this paper has investigated the effect of natural gas prices on the stock exchange of three 

major natural gas exporters: Russia, Norway and Qatar. In order to employ Unrestrictive Vector Autoregressive 

model (VAR) correctly this paper found through lag order criteria that the proper lag is one. Also, it is resulted 

that all the variables are stationery at their first differences.  

Based on the results of Granger causality test, Russia and Norway stock exchanges have two-way causality 

relationship with natural gas prices, although natural gas prices affected Russia stock exchange index at 10% 

significance level and Norway stock exchange index at 5% significance. In addition, Qatar does not have 

causality relationship with natural gas prices. However, results of impulse response function indicate that natural 

gas price shock affects all three countries’ stock exchange insignificantly. The variance decomposition test 

reinforces the finding from impulse response function since Russia, Norway and Qatar’s stock exchange 

variance are not significantly due to natural gas price. 
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