
3. Data Description 

In this chapter, we would like to describe the sample and variables we choose in 

our research.  There would be a sample description in first section.  And we would 

like to introduce the ways we employ to derive the proxies of hedging and firm value 

in section 3.2 and 3.3.  

 

3.1 Sample Description 

Our research include 73 U.S. Oil and Gas companies during the period 1998 to 

2004 which are extracted from COMPUSTAT assigned the Standard Industry 

Classification (SIC) code 1311.  SIC is a four-digit system of classification under 

which a concern may be identified according to its activity.  Individual companies 

are assigned a four-digit Primary SIC code by analyzing the product line breakdown 

provided in each 10-K.  SIC 1311 represents “Crude Petroleum & Natural Gas”.  

There are originally 179 companies in this classification and for our research 

purpose we further excluded some companies according to following criteria.  First, 

companies should have total assets larger than 20 million since small companies 

provide an annual report on Form 10-KSB, which has less disclosure.  And we have 

87 companies that have total assets less than 20 million or have no information 

disclosed.  Second, 10-K reports are required to be available from Filings & Firms 

(EDGAR) in U.S Securities and Exchange Commission.  Third, market values are 

available from COMPUSTAT at the end of the fiscal or calendar year.  Fourth, there 

should be sufficient information reported in 10-K for calculating hedge positions. 

Fifth, oil and gas productions and reserves can be get from 10-K.  Following these 

criteria, we finally contain 73 firms and 374 firm years in our sample.  However, 

compared to the sample of Jin and Jorion (2006) whose data involved 119 firms, 73 



firms appears to be lesser.  We suppose that the fewer samples may due to mergers 

and corporation reconstructions. For example, Mission Resource Corporation was 

acquired by Petrohawk Energy in July 28, 2005.  The other reasons supposed are that 

some firms don’t have complete financial data such as total assets and book value of 

liability we need for calculating Q ratios which are proxies of firm value in 

COMPUSTAT and some firms don’t disclose their oil and gas production in 10-K 

reports.  

Oil and gas companies with different business lines would have different risk 

management policies.  For instance, companies engage in oil and gas production are 

supposed would only face price decrease risk and therefore they would choose to 

hedge the downside risk by buying put options etc.  However, companies engage in 

petroleum refining would face both price increase and decrease risks.  Petroleum 

refining process means to refine crude oil into various petroleum products such as 

gasoline.  Consequently, these companies need to buy crude oil and sell gasoline and 

they need to hedge both downside risks and upside risks.  Table 3.1 describes the 

segment information and the ratios of both segment sales to total sales and segment 

assets to total assets of our sample.  The segment information comes from 

COMPUSTAT the line of business 7 year history for historical segments where only 

330 firm years have segment information available.  

 

 

 

 

 

 

 



Table 3.1 Description of Segment information 

18.422.1217.4415.8512.7342Others (corporate, trading, etc.)

6.1815.5714.3532.73.0310Contract drilling

0.440.830.81.892.428Gas plant, pipeline

17.7114.1322.223.389.732Refining, processing, marketing

11.7896.1414.794.64100330Production and Exploration

Std.devMeanStd.devMean

% of total assets% of total sales% of the 
sample

No. of 
ObsSegment name
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All companies in our sample engage in production and exploration. We can 

classify other segments into Refining, processing, and marketing, gas plant and 

pipeline, contract drilling, and others.  The table shows that the production and 

exploration segment is the dominant segment in our sample.  This segment has 

average 94.64 percent of total sales and average 96.14 percent of total assets.  The 

results are similar to Jin and Jorion (2006).  Accordingly, we can confirm that the 

main risk our samples face is to sell oil and gas contracts and that our samples are 

homogeneous in terms of type of exposure to commodity price risk. 

 

3.2 Proxy of Hedging 

Allayannis and Weston (2001) use FCD dummy that equals 1 if a firm uses 

currency derivatives to hedge and 0 otherwise to test the relation between the use of 

foreign currency derivatives and firm market value.  Carter, Rogers, and Simkins 

(2003) measure jet fuel hedging with derivatives in three ways.  First, they define a 

hedge dummy if the airline discloses any use of derivatives to hedge.  Second, the 

percentage of coming year’s jet fuel requirements that are hedged as of year end. 



Finally, a dummy variable that equals 1 if the percentage hedged is greater than zero. 

Jin and Jorion (2006) and Dan, Gu and Xu (2005) employ hedge dummy which 

equals one when companies have hedging positions, relative oil/gas production deltas 

and relative oil/gas reserve deltas to be proxies of hedging and these proxies  bear 

more accuracy than previous studies.  Following Jin and Jorion (2006), we calculate 

deltas of each contract in each year and sum them up for each firm year to get the 

proxies of hedging activities.  We would introduce the method we use in this section. 

In January 31, 1997, the U.S Securities and Exchange Commission declared 

Financial Reporting Release No. 48, Disclosure of accounting policies for derivative 

financial instruments and derivative commodity instruments and disclosure of 

quantitative and qualitative information about market risk inherent in derivative 

financial instruments, other financial instruments, and derivative commodity 

instruments.  FRR 48 was effective for all firms for the fiscal year ending after June 

15, 1998 and it required firms to disclose contract amounts, notional amounts, 

weighted average settlement price, and strike price, etc, with their financial 

instruments and commodity instruments.  The report amended original rules to 

provide additional information about market risk sensitive instruments, which 

investors can use to better understand and evaluate the market risk exposures of a firm. 

Owing to the report, we can get the amounts and prices of the hedge instruments from 

10-K annual reports for calculating hedging deltas.  

From our sample, swaps, forwards, futures, fixed-price contacts, collars, and 

options are the major instruments used by oil and gas companies.  Companies enter 

into oil and gas swaps to fix the price of anticipated future oil and gas production. 

Forwards and futures enable oil and gas companies to sell at a future date but at a 

fixed price now.  Most of collars are costless collars that let companies use proceeds 

from selling a call to buy a put.  And three-way collars that are transacted by selling 



a call to create a ceiling, buying a put to create a floor, then selling a put below the 

floor to create a floor short are also used.  Among the 374 firm years in our data, 

only nine firm years have long call positions and two firm years have short put 

positions.  For oil and gas companies, long put options and short call options are the 

main strategies for them to hedge the price risk.  

Following the method proposed by Jin and Jorion (2006), we firstly build up a 

group of keywords to search in the entire body of 10-K annual reports for information 

related to hedging.1,2  After obtaining positions and prices of hedge instruments we 

need to calculate individual delta of each contract and sum them up to be total delta 

for each firm year. The individual delta of each contract is the product of contract 

delta and its corresponding notional amounts.  Table 3.2 details the delta of different 

kinds of instruments which is similar to Dan, Gu and Xu (2005) and we would have a 

description for computation of individual delta in appendix. 

 

Table 3.2 Delta and Hedging instruments 

Long positions in all linear hedging instruments+1

Nonlinear contracts, including options, collars, and three-way collarsBlack’s model

Short positions in all linear hedging instruments, including short 
futures and forwards, fixed price contracts, fixed-received swaps, and 
volumetric production arrangements

-1

Hedging instrumentsDelta

Long positions in all linear hedging instruments+1

Nonlinear contracts, including options, collars, and three-way collarsBlack’s model

Short positions in all linear hedging instruments, including short 
futures and forwards, fixed price contracts, fixed-received swaps, and 
volumetric production arrangements

-1

Hedging instrumentsDelta

 

                                                 
1 Although the quantitative and qualitative disclosure about market risk should be in item 7A, real 
contracts are sometimes reported in footnotes. 
 
2 The keywords include: item 7a, quantitative disclosure, risk management, hedg, derivative, 
value-at-risk, earnings-at-risk, cash flow at risk, sensitivity analysis, commodity risk, price risk, 
market risk, option, future, forward, swap, commodity, collar, fixed price, and volumetric 
production. 



Consistent with Jin and Jorion (2006), our 374 firm years all have zero or negative 

deltas in both crude oil and natural gas contracts.  The results imply that these firms 

are using derivatives to hedge, not to speculate.  

Finally, the total delta for each firm year is scaled by annual production or stock of 

reserves to get relative oil/gas production deltas and relative oil/gas reserve deltas 

which are proxies for hedging activities.  Take oil for example, relative deltas can be 

defined:  

 

Total delta of oilRelative oil production delta = -
Next-year oil production

⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 

Total delta of oilRelative oil reserve delta = -
Same-year proved oil reserve

⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 

Relative oil production delta represents the percentage of next-year oil production that 

is effectively hedged and relative oil reserve delta expresses the percentage of current 

year reserve that is effectively hedged.  

Table 3.3 delineates hedging distribution of 374 firm years. There are 172 firm 

years that have both oil and gas price hedging, 25 firm years only hedge on oil price 

while 94 firm years only hedge on gas price, and 83 firm years don’t have any 

hedging activities.  Table 3.4 shows the basic statistics for relative deltas.  The 

average relative oil/gas production deltas and relative oil/gas reserve deltas are 36%, 

39%, 3.9%, and 4.8% respectively.  The results are similar to Jin and Jorion (2006) 

and are higher than those of Canadian samples (14.6%, 8.1%, 1.8%, 1.3%) found in 

Dan, Gu and Xu (2005).  

 

 



Table 3.3 Description of sample by distribution of hedging 

 

374 177197Total 

108 8325Non gas hedging

266 94172Gas hedging 

Total Non oil hedgingOil hedging

 
 

Table 3.4 Basic statistics of relative deltas 

 

9.7 1 3.544.8244 Gas reserve deltas (%) 

69.9 10.4 402739191 Gas production deltas (%) 

7.1 0.5 2.77.53.9189 Oil reserve deltas (%) 

66 6.1 322836189 Oil production deltas (%) 

90 th perc.10 th perc . MedianStd.dev.MeanNo. of 
Obs . Relative delta
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3.3 Proxy of Firm value 

Most articles use Tobin’s Q or some Q ratios similar to Tobin’s Q to be the proxies 

of firm value.  Tobin’s Q is defined as the ratio of the market value of the firm to 

replacement cost of assets, evaluated at the end of the fiscal year for each firm. 

However, the approximation of Tobin’s Q differs in different papers.  Carter, Rogers, 

and Simkins (2003) use the way developed by Chung and Pruitt (1994) to derive Q 

ration,3  Dan, Gu and Xu (2005) calculate Q ratio by using the sum of book value of 

liability and market value of common equity divide book value of total assets, and Jin 

                                                 
3 The Q ratio is calculated by (market value of equity + liquidation value of preferred stock + the 
book values of long-term debt + current liability – current assets + book value of inventory) / book 
value of total assets. 
 



and Jorion (2006) employ three equations which have same numerators but different 

denominators to derive proxies of firm value.4  

Owing to the more information we can get about replacement costs in oil and gas 

industry, we follow Jin and Jorion (2006) to derive Q ratio to be our proxies of firm 

value by two methods.5  The two measures of Q ratios are defined as follows: 

 

Book value of liability + Market value of common equityQ1 = 
Book value of total assets

 

 

Book value of liability + Market value of common equityQ2 = 
BV of total assets - BVoil/gas proved reserves + MV oil/gas proved reserves

 

 

We find book value of liability, market value of common equity and book value of 

total assets in COMPUSTAT.  Book value of oil and gas proved reserves and market 

value of oil and gas proved reserves can be found in 10-K annual reports.6  The 

summary statistics of Q ratios, firm characteristics and hedge ratios are showed in 

Table 3.5.  Panel A describes statistics for all firm years and shows that the average 

Q1 is 1.66 and average Q2 is 0.38 which are all similar to those in Jin and Jorion 

(2005).  Also from Panel A, we detect ten percent of our samples have total assets 

less than 35 million and ten percent of our samples have total assets more than 3964 

                                                 
4 Q1 =  (BV total liability + MV common equity) / (BV total assets ) 

Q2 =  (BV total liability + MV common equity) / (BV total assets – BV oil/gas proved 
reserves + MV oil/gas proved reserves) 
Q3 = (BV total liability + MV common equity) / (BV total assets – BV oil/gas proved reserves 
+ NPV oil/gas proved reserves) 

  
5 In Jin and Jorion (2005), they show that Q1 and Q2 have high correlation of 0.7 and the results 
show no difference as to Q1 or Q2. Therefore, we only employ Q2 and Q3 in Jin and Jorion (2005) 
to be our proxies of firm value. 
 
6 We rely on the quantity information about oil and gas reserve provided in 10-K annual report 
and the spot price of oil and gas to measure Q2. 



million.  It means that both large firms and small firms are all included in our sample. 

Panel B and Panel C provide basic statistics for firms engaged in oil and gas hedging 

respectively.  Out of 374 firm years, 189 firm years have oil hedging and on average, 

these firms hedge 36% next-year oil production and 3.9% same year oil reserves.  

244 firm years in our sample have gas hedging and these companies hedge 39% 

next-year gas production, which amounts to about 4.8% of the gas reserves.  All the 

ratios are positive which implies firms with oil or gas hedging really hedge their risks 

and the results are similar to those in Jin and Jorion (2006).  Additionally, the ratios 

are higher than those in Dan, Gu and Xu (2005) with Canadian data.  The larger 

ratios suppose that U.S. companies hedge more than Canadian competitors do.  

Finally, Panel D describes the basic statistics of non hedging firm years.  We can 

observe that firms without hedging activities seem to have smaller total assets in our 

sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3.5 Summary statistics 

Panel A: All Firm-Years 
 No. of Obs. Mean Std.dev. Median 10th perc. 90th perc.

Total assets ($m) 374 1733.0683 3863.9013 373.2 58.4 4125.1

Market value of Equity ($m) 374 1457.2574 3024.3354 319.3 26.27 4461.4

BV of liability ($m) 374 557.9571 1158.5608 139.4 0 1659.87

Q1 ratio 374 1.5368 0.8727 1.38 0.92 2.08 

Q2 ratio 374 0.3666 0.4696 0.3001 0.1561 0.5327

 

Panel B: Firm Years with Oil hedging 

 No. of Obs. Mean Std.dev. Median 10th perc. 90th perc.

Total assets ($m) 189 2649.6339 4935.6161 586.3 104.7 9549.7 

Market value of Equity ($m) 189 2057.2374 3627.7224 499.8 47.4 6566.9 

BV of liability ($m) 189 1585.2820 2951.3301 344.6 42.6 4805.1 

Oil production deltas (%) 189 36 28 32 6.1 66 

Oil reserve deltas (%) 189 3.9 7.5 2.7 0.5 7.1 

Q1 ratio 189 1.4440 0.4294 1.3691 1.0428 1.9057 

Q2 ratio 176 0.3003 0.1184 0.2914 0.1661 0.4551 

 

Panel C: Firm Years with Gas hedging 

 No. of Obs. Mean Std.dev. Median 10th perc. 90th perc.

Total assets ($m) 244 2356.3757 4527.9006 586.8 111.5 6796.5

Market value of Equity ($m) 244 1916.8558 3489.1981 478.0 46.9 5437.2

BV of liability ($m) 244 1401.1286 2688.3228 356.2 54.2 3747.4

Gas production deltas (%) 191 39 27 40 10.4 69.9 

Gas reserve deltas (%) 244 4.8 4 3.5 1 9.7 

Q1 ratio 244 1.4788 0.6302 1.3715 1.0062 1.9182

Q2 ratio 226 0.3210 0.1248 0.3000 0.1816 0.4741

 

Panel D: Firm Years without hedging 

 No. of Obs. Mean Std.dev. Median 10th perc. 90th perc.

Total assets ($m) 83 349.1146 1087.1369 70.7 26.8 559.4

Market value of Equity ($m) 83 367.4619 974.3759 58.4 11.3 712.9

BV of liability ($m) 83 203.3614 738.7461 19.4 4.4 317.5

Q1 ratio 83 1.9573 1.8360 1.4983 0.5986 3.3554

Q2 ratio 72 0.3169 0.1614 0.3289 0.1116 0.5392



 


