
4. Stock return exposure to oil and gas price movements 

The changes of oil and gas prices would have influence on firms’ stock prices. 

Not only the exposures to oil and gas prices but also the components of exposures 

would be examined. In section 4.1, we would describe oil and gas prices during 

period of 1999 to 2005.  In section 4.2, there would be several hypotheses we want 

to examine in our research about the relation between oil/gas prices and stock returns.  

The models we employ to test the hypotheses would be introduced in section 4.3.  

Last section would have the empirical results.  

 

4.1 Oil and Gas price 

From Table 4.1, Table 4.2 and Figure 4.1, we can observe some characteristics of 

oil and gas prices from 1999 to 2005.  Table 4.1 shows volatility of oil and gas price 

during different periods.  Volatility of oil price in 1999 to 2002 is 0.0642% which is 

greater than 0.0540% in 2003 to 2004 while gas price has greater volatility in 

2003-2004.  Base on Table 4.2 and Figure 4.1, oil price keep rising from 2002 to 

2005 whereas gas price only have obvious rise in 2005.  The huge fluctuation of gas 

price in Feb. 24, 2003 was due to the news about Iraq attack and the gradually colder 

weather in northeastern and west central U.S.  

Table 4.1 Volatility of oil and gas price for different periods 

 

0.1883% 0.0584%v1999~2005

0.2240% 0.0506%v2003 - 2005

0.1915% 0.0608%v1999~2004

0.2512% 0.0540%v2003 - 2004

0.1624% 0.0642%v1999 - 2002

GasOilPeriod 

0.0584%v1999~2005

0.0506%v2003 - 2005

0.0608%v1999~2004

0.0540%v2003 - 2004

0.1624% 0.0642%v1999 - 2002

GasOilPeriod 

 



Table 4.2 Average daily return of oil and gas price during 1999 ~ 2005 

 

0.001618 0.001301492005 

-0.00027 
 

0.000950542004 

0.000545 0.000143372003 

0.002064 0.001619752002 

-0.00465 -0.00101862001 

0.005778 0.00017982000 

0.00085 0.002972291999 

GasOilPeriod 

-

--

 

 

Figure 4.1 Oil and Gas price 
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4.2 Hypothesis 

Companies may face different kinds of risks such as exchange rate risk, interest 

rate risk, and commodity price risk.  He and Ng (1998) conclude Japanese 

multinationals’ stock returns experienced economically significantly positive 

exposures to exchange rate. Rajgopal (1999) and Jin and Jorion (2006) show positive 

sensitivities of firms’ equity returns to changes in oil and gas prices.  For oil and gas 

producers, the fluctuations of oil and gas prices would affect their profits.  To sum up, 

in our research we have the hypothesis as follows. 

 

Null Hypothesis 1: Oil and gas companies would have positive exposures to oil 

and gas prices.  

  

In order to lower the volatility of cash flows and revenue, companies hedge for 

the fluctuations of oil and gas prices.  Through hedging activities, oil and gas 

producers can reduce their stock price sensitivities to oil and gas prices.  

 

Null Hypothesis 2: Hedging activities would decrease the exposures to oil and gas 

price changes for oil and gas producers. 

 

 Reserve is a main asset for an oil and gas producer and reserve is a kind of asset 

that would fluctuate with oil and gas price.  Rise or fall of oil and gas price would 

increase or decrease the value of a firm’s proved reserves.  Therefore, the volume of 

reserve would have a positive effect on the stock price exposures to energy prices. 

 

Null Hypothesis 3: Oil and gas reserves would increase the exposure to oil and 

gas price changes for oil and gas producers. 



4.3 Model framework 

Rajgopal (1999) uses a regression model to estimate oil and gas betas to find 

O&G firms’ stock return sensitivities to oil and gas price movements.  In our 

research, a regression model similar with Rajgopal (1999) is also employed as 

follows: 

 

, , , , , ,i t i m i m t oil i oil t i tR R Rα β β ε= + × + × +  

, , , , , ,i t i m i m t gas i gas t i tR R Rα β β ε= + × + × +  

, , , , , , , ,i t i m i m t oil i oil t gas i gas t i tR R R Rα β β β ε= + × + × + × +  

The dependent variable ,i tR  is the stock return for firm i  in month t , ,m tR  is the 

monthly market return represented by S&P 500 index, ,oil tR  and ,gas tR  are the 

monthly rate of change in the price of NYMEX near-month futures contract for oil 

and gas respectively. 

Jin and Jorion (2006) expanded Rajgopal’s research by adjusting the regression 

models for hedging.  Followed Jin and Jorion (2006) to further examine the 

components of stock return exposures to oil and gas prices, regression models 

including interaction terms are used. 

 

, , , , , , ,7

 i
i t i m m t oil h oil i omve oil t gas i gas t i t

i

oil reserveR R delta r R R
MVE

α β γ γ β ε
⎛ ⎞

= + × + + + × + × +⎜ ⎟
⎝ ⎠

  

, , , , , , ,
 i

i t i m m t gas h gas i gmve gas t oil i oil t i t
i

gas reserveR R delta r R R
MVE

α β γ γ β ε
⎛ ⎞

= + × + + + × + × +⎜ ⎟
⎝ ⎠

1 

                                                 
1 MVE=Market value of equity 



4.4 Empirical results 

After introducing the hypotheses and models, the empirical results would be 

showed in this section.  We firstly examine the stock return exposures to oil and gas 

price movements.  Then we survey the components of stock return exposures.  

 

4.4.1 Exposure to Oil and Gas price 

Since the hedging activities are employed for next-year production, Panel A and 

Panel B in Table 4.3 report results for a two-factor model and a three factor model 

respectively from 1999 to 2004.  Consistent with Rajgopal (1999) and Jin and Jorion 

(2006), the exposures to oil and gas price fluctuations are mostly positive and 

significant.  Panel A in Table 4.3 shows that a 1% change in oil (gas) price would 

change the stock price by 0.25% (0.31%) for a median firm. We can also find that 

93% of stock return exposures to oil and gas prices are positive while 46% are 

significant for oil movements and 65% for gas movements.  The responses of firms 

to gas price fluctuations are more significant and larger than to oil price changes. 

From Panel B which includes a third factor, market return, we also have similar 

results.  



Table 4.3 The stock return exposure from 1999 to 2004 

, , , , , ,i t i m i m t oil i oil t i tR R Rα β β ε= + × + × +  

, , , , , ,i t i m i m t gas i gas t i tR R Rα β β ε= + × + × +  

, , , , , , , ,i t i m i m t oil i oil t gas i gas t i tR R R Rα β β β ε= + × + × + × +  

Panel A: Two factor model

0.00%0.00%Percent<0 and p-value<0.1

64.81%46.30%Percent>0 and p-value<0.1

92.59%92.59%Percent>0

0.64051.2142Maximum

-0.2834-0.179Minimum

0.1880210.26712Stdev

0.31120.2526Median

0.2603490.299074Mean

Beta_gasBeta_oil

0.00%0.00%Percent<0 and p-value<0.1

64.81%46.30%Percent>0 and p-value<0.1

92.59%92.59%Percent>0

0.64051.2142Maximum

-0.2834-0.179Minimum

0.1880210.26712Stdev

0.31120.2526Median

0.2603490.299074Mean

Beta_gasBeta_oil

Panel B: Three factor model

1.85%1.85%0.00%Percent<0 and p-value<0.1

68.52%20.37%68.52%Percent>0 and p-value<0.1

88.89%77.78%98.15%Percent>0

0.52721.02481.7509Maximum

-0.3945-0.2858-0.1786Minimum

0.18990.26320.3771Stdev

0.30850.11020.7239Median

0.23280.17620.7191Mean

Beta_gasBeta_oilBeta_market

1.85%1.85%0.00%Percent<0 and p-value<0.1

68.52%20.37%68.52%Percent>0 and p-value<0.1

88.89%77.78%98.15%Percent>0

0.52721.02481.7509Maximum

-0.3945-0.2858-0.1786Minimum

0.18990.26320.3771Stdev

0.30850.11020.7239Median

0.23280.17620.7191Mean

Beta_gasBeta_oilBeta_market

 



4.4.2 The impact of hedging and reserve on stock return exposure 

We predict negative signs for the impact of hedging activities on exposures to oil 

and gas price movements but positive signs for the impact of oil and gas reserve on 

exposures.  Table 4.4 shows results for the influence of hedging activities and 

reserves in different periods.  Both during periods from 1999 to 2002 and periods 

from 1999 to 2004 we find most of the signs are in accordance with our prediction.  

We find that oil and gas reserves significantly increase the stock return sensitivity.  

The results are consistent with Jin and Jorion (2006) and also, the oil results are 

similar to Dan, Gu and Xu (2005) with Canadian data under linear models.  However, 

the signs for gas hedging in both Panel A and Panel B are negative but not significant, 

and the oil hedging in Panel A exhibits insignificantly negative impacts while it has a 

significantly positive sign in Panel B.  The positive influence from oil hedging on 

exposures may be attributed to the continuously rising oil price from 2002.  

In chapter 4, as expected, we find significantly positive stock return exposures to 

oil and gas price changes.  The significant impacts of oil and gas reserves suggest 

that companies with more reserves would face larger exposures.  Compared with 

previous studies, the impacts of oil hedging seem to be ambiguous in our research. 

The unstable sign is one of the factors prompt us to discuss if the exposures to oil and 

gas price movements during periods of price increase would differ from exposures 

during periods of price decrease in next chapter.  



Table 4.4 The influence of hedging and reserve 

Panel A: Evidence from 1999 to 2002

18461977number of observations

0.18630.1545adjusted R-square

0.0131*0.0066*(oil/gas reserve) / MVE*Roil/gas

-0.005-0.059oil/gas production delta*Roil/gas

0.2831*0.3068*Rgas

0.1985*0.1915*Roil

0.6743*0.6761*Rm

Gas regressionOil regressionIndependent variable

Dependent variable : Ri

18461977number of observations

0.18630.1545adjusted R-square

0.0131*0.0066*(oil/gas reserve) / MVE*Roil/gas

-0.005-0.059oil/gas production delta*Roil/gas

0.2831*0.3068*Rgas

0.1985*0.1915*Roil

0.6743*0.6761*Rm

Gas regressionOil regressionIndependent variable

Dependent variable : Ri

Panel B: Evidence from 1999 to 2004

32183352number of observations

0.13840.123adjusted R-square

0.0013*0.001(oil/gas reserve) / MVE*Roil/gas

-0.03060.2027*oil/gas production delta*Roil/gas

0.2300*0.2264*Rgas

0.1601*0.146*Roil

0.8159*0.8193*Rm

Gas regressionOil regressionIndependent variable

Dependent variable : Ri

32183352number of observations

0.13840.123adjusted R-square

0.0013*0.001(oil/gas reserve) / MVE*Roil/gas

-0.03060.2027*oil/gas production delta*Roil/gas

0.2300*0.2264*Rgas

0.1601*0.146*Roil

0.8159*0.8193*Rm

Gas regressionOil regressionIndependent variable

Dependent variable : Ri

 


