
5. Asymmetric exposure to oil and gas price movements 

Miller and Reuer (1998) examine the suggestion that corporate exposures to 

foreign exchange rate changes may be asymmetric because of real option theory and 

price-to-market theory.  Real option theory proposes that firms can selectively 

exploit currency movements to its advantage while sheltering firms during periods 

when exposures would adversely affect firm value.  The price-to-market theory 

suggests two possible explanations for price asymmetry.  When sales volume 

constraint exists, exporters choose larger markups during periods of foreign currency 

appreciation than markdowns during periods of foreign currency depreciation.  The 

other explanation is for exporters’ wants to protect their market shares.  

There are six possible combinations of foreign exchange exposure suggested in 

Miller and Reuer (1998), including three combinations based on symmetric exposure 

assumption, two combinations are found according to option theory, and two are 

consistent with price-to-market theory.  After examining exposure patterns in U.S. 

manufacturing firms, Miller and Reuer (1998) conclude that most of U.S. 

manufacturers do not expose to either foreign currency appreciation or depreciation. 

And though limited evidence, the firms with asymmetric exposures are consistent 

with prediction of real option theory and price-to-market theory.  However, almost 

no evidence supports symmetric exposure that assumed in prior researches.  

Other researches related to asymmetry include Allayannis and Weston (2001) who 

finds the benefits of hedging should be more pronounced during years in which the 

dollar appreciates and Reilly and Witt (1998) whose study shows evidence supports 

price asymmetry in retail oil market in the UK.  Reilly and Witt (1998) note that 

most of the effect of a crude oil price increase appears to be passed within shorter 

period than a crude oil price decrease.  



We have shown great volatility in oil and gas price over our sample period of 1999 

to 2005 in section 4.1 and the ambiguous results from hedging activities in section 

4.4.2.  The huge price fluctuations and unstable signs together with the studies 

associated with asymmetric exposures induce us to further put attention on possible 

asymmetric exposures in oil and gas markets, asymmetric impacts on exposure of 

hedging activities, and impacts on exposure of oil/gas reserves.  

In this chapter, we follow Miller and Reuer (1998) to figure out whether 

asymmetric exposures exist in our sample.  Section 5.1 focuses on the asymmetric 

exposure to oil and price fluctuations.  The impacts of hedging activities during 

periods of price increase and decrease are discussed in section 5.2.  Finally in section 

5.3, the role of reserve in asymmetric exposure is surveyed.  

 

5.1 Exposure to oil and gas price changes 

The oil and gas producers’ stock returns would be affected by the rise and fall of 

oil and gas prices.  In chapter 4, our evidence shows positive relation between stock 

returns and changes of oil and gas prices on the assumption of symmetric exposure. 

However, Reilly and Witt (1998) suggest different speed to pass on oil price changes 

to retail price during periods of price increase and decrease.  Miller and Reuer (1998) 

prove that asymmetric exposure really exists.  

 

5.1.1 Hypothesis 

The price-to-market theory in Miller and Reuer (1998) supposes the degree 

exporters raise the price larger than reduce the price.  We expect that there would be 

similar situations in oil and gas industry.  Oil and gas producers would have larger 

markups when oil/gas price rises than markdowns when oil/gas price drops.  Under 

this consideration, we would observe no significant stock return exposure to decreases 



in the oil/gas price and a positive exposure to price increases. The hypothesis in this 

section is as follows: 

 

Null Hypothesis: When oil/gas price increases, companies would have positive 

exposures and when oil/gas price decreases, companies would face no exposures. 

 

5.1.2 Empirical results 

In order to examine that whether there are asymmetric exposures among oil and 

gas industry we employ the following regression models. 

 

, , , _ , _ , _ , _ , ,i t i m i m t oil i i oil i t ii oil d i oil d t id i tR R R D R Dα β β β ε= + × + × × + × × +  

 

, , , _ , _ , _ , _ , ,i t i m i m t gas i i gas i t ii gas d i gas d t id i tR R R D R Dα β β β ε= + × + × × + × × +  

 

,i tR  and ,m tR  are introduced in section 4.3. _ ,oil i tR ( _ ,gas i tR ) is the monthly rate of 

change in futures contracts for oil (gas) if the movement is positive or 0 otherwise. 

_ ,oil d tR ( _ ,gas d tR ) is the monthly rate of change in futures contracts for oil (gas) if the 

movement is negative or 0 otherwise. 

Table 5.1 shows the results estimated with monthly data over the period 1999 to 

2004.  As expected, stock return exposures are significantly positive both to oil and 

gas price while price are increasing. 61.11% of oil betas and 68.52% of gas betas are 

positive and statistically significant at the 10 percent level of significance for a 

one-tailed test.  We can also observe that few firms have significant exposures to 

oil/gas price drop, which is 9.26% for oil betas and 35.19% for gas betas. All in all, 



our results provide evidence to support asymmetric exposures and the results are 

consistent with price-to-market theory. 

 

Table 5.1 the exposures during periods of price up and down  

3.70%0.00%9.26%0.00%Percent<0 and p-value<0.1

35.19%68.52%1.85%61.11%Percent>0 and p-value<0.1

81.48%94.44%29.63%92.59%Percent>0
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Beta_gas_dBeta_gas_iBeta_oil_dBeta_oil_i

3.70%0.00%9.26%0.00%Percent<0 and p-value<0.1

35.19%68.52%1.85%61.11%Percent>0 and p-value<0.1

81.48%94.44%29.63%92.59%Percent>0

0.50851.02861.51941.9643Maximum

-0.8475-0.1847-0.8549-0.6539Minimum

0.2783450.248410.417780.558887Stdev

0.20450.3723-0.19170.6989Median

0.1445790.369587-0.124760.660921Mean

Beta_gas_dBeta_gas_iBeta_oil_dBeta_oil_i

 

 

5.2 Hedging activities and exposure 

Studies like Miller and Reuer (1998) don’t provide evidence on the possible 

interaction between asymmetric exposures and hedging activities.  Cater, Pantzalis, 

and Simkins (2003) extend evidence on the existence of asymmetric exposures to 

foreign exchange risk to examine the relationship between financial and operational 

hedging programs and foreign exchange exposure for a sample of U.S.-based MNCs 

separately for net exporters and net importers during weak and strong dollar states.  

For net importers, both the operational hedging and derivatives result in a significant 

reduction of exposures in weak dollar states and no significant effect in strong dollar 

states.  For net exporters, though there is no significant exposure in MNC network 

variables across weak and strong dollar states, derivatives variables show significantly 

negative coefficients in strong dollar states and non-significantly negative coefficients 

during weak dollar states.  

 



5.2.1 Hypothesis 

The results showed in foreign exchange rate market may be similar in oil and gas 

markets.  The risks of dollar depreciation faced by net importers may be alike with 

the risks of oil/gas price drop confronted by oil/gas producers.  Combined with 

Miller and Reuer (1998) and Cater, Pantzalis, and Simkins(2003), we provide nine 

possible combinations of impacts from hedging activities on stock return exposures in 

Table 5.2.  

Our data include firms who produce oil and gas and all the firm years of these 

firms have negative deltas which mean that the firms are all hedging for downside 

risks.  Under downside risk hedging assumption, cell Ⅳ, Ⅶ, and Ⅷ would be 

excluded since they provide evidence showing protection of upside risks.  One of the 

considerations about the relationship between hedging and stock return exposures is 

elasticity.  Thinking about price-to-market theory, companies adjust their oil/gas 

price quickly when price increases than they adjust it when price decreases to exhibit 

larger elasticity during periods of price fall (cell Ⅱ).  Usually companies who hedge 

downside risk would like to appear in cell Ⅵ, that is, the exposures would be reduced 

under price drop and wouldn’t be affected during price increase.  Cell Ⅰindicates a 

firm don’t have benefits either during price rise or drop.  In contrast, a firm can 

benefit from any movements in oil/gas price (cell Ⅸ). The last situation means firms 

need to hedge both directions of price changes and the two cells won’t be expected.  



Table 5.2 Possible combinations of impact on exposure from hedging activities 

 

Ⅸ. Symmetry Ⅷ. @Ⅶ . @ β < 0 

Ⅵ. high elasticity 
for price rise Ⅴ. NoⅣ . @ β = 0 

Ⅲ. Equal 
elasticity 

Ⅱ. high elasticity 
for price dropⅠ . Symmetryβ > 0 

β < 0 β = 0β > 0

Roil/gas < 0
Roil/gas > 0 

Ⅸ. Symmetry Ⅷ. @Ⅶ . @ 

Ⅵ. high elasticity 
for price rise Ⅴ. NoⅣ . @ 

Ⅲ. Equal 
elasticity 

Ⅱ. high elasticity 
for price dropⅠ . Symmetry

Roil/gas < 0
Roil/gas > 0 

 

@ represents that the situation won’t happen 

 

5.2.2 Empirical results 

Adding relative oil/gas hedging deltas and oil/gas reserves to regression models 

used in section 5.1.2 we get the following models to examine the influence on 

exposures from hedging activities and reserves.  
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Table 5.4 shows the results for periods of 1999 to 2002 and 1999 to 2004 respectively. 

Panel A notes that oil and gas hedging don’t have effect on either price rise or price 



fall (cellⅤ) from 1999 to 2002.  The evidence in the periods of 1999 to 2004 are 

reported in Panel B.  Consistent with price-to-market theory (cell Ⅱ), hedging for oil 

price movements would increase the exposure when price is rising and it wouldn’t 

have any impact on exposure when price is decreasing.  As for gas hedging, the 

results are the same with those in Panel A.  Overall, the evidence presented in this 

section suggest that most evidence show no impact of hedging activities.  And the oil 

results reported during 1999 to 2004 prove the existence of asymmetric impact from 

hedging activities on stock return exposures in accordance with price-to-market 

theory.   

 

5.3 Oil and gas reserves on exposure 

In our research, we suppose reserves of oil and gas and hedging activities are 

components of stock return exposures to oil and gas price movements.  We find the 

exposures to oil and gas price changes are asymmetric in section 5.1 and we also have 

the asymmetric results on hedging impacts in section 5.2.  Finally, we would want to 

discuss if there is asymmetric effect from oil and gas reserves on stock return 

exposures during periods of price rise and fall.  

 

5.3.1 Hypothesis 

We report possible combinations of impacts on exposures of oil and gas reserves 

we presumed in Table 5.3.  The main consideration we proposed asymmetric impact 

of reserves to exposures is option theory.  The option theory in Miller and Reuer 

(1998) state that a company having a call option on an asset that appreciates with the 

real value of exchange rate would be consistent with a positive exposure coefficient 

when exchange rate appreciates and no exposure when the exchange rate depreciates. 

Oppositely, a company selling a put option would have negative exposure coefficient 



when exchange rate depreciates but no exposure otherwise.  Similar to the 

consideration of selling put options, we regard having oil and gas reserves as owning 

a short position of put options (cell Ⅳ).  When oil/gas price increases, the reserves 

form a protection from risk of rising price naturally because the stocks of reserves can 

be sold at a better price than their costs and companies don’t need to buy other oil/gas 

or produce more because they have owned oil and gas stocks to earn profits of rising 

prices.  On the contrary, oil and gas would be sold at a lower price and the value of 

reserve would decrease by the falling oil/gas prices.  Therefore, we would expect 

coefficients with no significance when price is increasing and significant positive 

impact when price is decreasing.  We won’t suppose the existence of negative 

impacts from reserves during price drop (cell Ⅲ and Ⅵ) and cell Ⅱ which indicates 

firms that adversely affected by price movements, but fail to realize any symmetric 

benefit when price move in the opposite direction.  

 

Table 5.3 Possible combinations of impact on exposure from reserve 

 

Ⅸ. Symmetry Ⅷ. Ⅶ . β < 0 

Ⅵ. @ Ⅴ. NoⅣ . Option theoryβ = 0 

Ⅲ. @ Ⅱ. @Ⅰ . Symmetryβ > 0 

β < 0 β = 0β > 0
Roil/gas < 0

Roil/gas > 0 

Ⅸ. Symmetry Ⅷ  @. Ⅶ @. 

Ⅵ. @ Ⅴ. NoⅣ . Option theory

Ⅲ. @ Ⅱ. @Ⅰ . Symmetry

Roil/gas < 0
Roil/gas > 0 

 

 

5.3.2 Empirical results 

We employ the regression models presented in section 5.2.2 to examine the 

relationship between oil/gas reserves and stock return exposures under different 

directions of price movements.  Panel A in Table 5.4 reports the evidence from 1999 



to 2002 while Panel B shows empirical results during periods of 1999 to 2004.  

Except for the impact of gas reserve from 1999 to 2004 which show insignificant 

coefficients in each direction of price movements, we find significantly positive effect 

from reserves on stock return exposure when price decreases and no significant effect 

when price increases.  Our results in Table 5.4 support the option theory we 

proposed in hypothesis section which suppose that there are asymmetric impacts from 

oil and gas reserves on stock return exposures.  

Miller and Reuer (1998) try to figure out whether price asymmetric exposure 

exists in foreign exchange rate market.  Cater, Pantzalis, and Simkins(2003) 

confirms the asymmetric exposures to foreign exchange rate risk and to examine the 

relationship between hedging programs and foreign exchange rate exposures during 

weak and strong dollar states.  Followed these studies, our research not only 

investigates the asymmetric exposures and the asymmetric impacts of hedging 

activities on exposures in energy markets but also adds the asymmetric impacts of 

oil/gas reserves into consideration.  As expected, in oil and gas market, we also find 

asymmetric exposures, asymmetric influence of hedging activities, and asymmetric 

effect of reserves.  



Table 5.4 The impact of hedging and reserve on stock return exposure 

Panel A: Evidence from 1999 to 2002
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