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This study investigates the use of discretion by oil and gas companies in reporting 

financial performance and oil and gas reserve estimates during times of high political scrutiny 

resulting from increases in energy prices. Hypotheses tested in prior literature state that 

companies facing the risk of increasing taxes or new regulations reduce reported earnings to 

reduce this risk. This study uses a measure of high profitability (rank order of return on assets 

relative to industry peers) to identify oil and gas companies more likely to manage earnings 

during the period from 2002 to 2008.  

Two measures of discretionary accruals (total and current discretionary accruals), and a 

measure of discretionary depreciation, depletion, and amortization (DDA) were used as 

indicators of discretion exercised in reporting earnings. Data on oil and gas reserve disclosures 

was also hand-collected from Forms 10-K to investigate whether managers use reserve estimate 

revisions to reduce reported earnings through increasing the annual depletion expense. Results 

suggest that both oil and gas refining and producing firms use negative discretionary accruals to 

reduce reported earnings. Results also indicate that profitability is an important determinant of 

the use of negative discretionary accruals by these companies regardless of the time period 

examined. There is also evidence that oil and gas producing firms opportunistically revise their 

oil and gas reserve estimates to increase depreciation, depletion, and amortization expense during 

periods of high oil prices. 
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CHAPTER 1 

INTRODUCTION 

This study investigates the use of discretion by oil and gas companies in reporting 

financial performance and oil and gas reserve estimates during times of high political scrutiny 

resulting from increases in energy prices. The sample includes all firms in the oil and gas 

producing and refining industries with available data during fiscal years from 2002 to 2008. This 

study uses a measure of high profitability (rank order of return on assets relative to industry 

peers) to identify oil and gas companies more likely to manage earnings. I use two measures of 

discretionary accruals (total and current discretionary accruals), and a measure of discretionary 

depreciation, depletion, and amortization (DDA) as indicators of discretion exercised in 

reporting earnings. I then use these three measures in pooled time-series cross-sectional ordinary 

least squares (OLS) regressions to test whether oil and gas companies use discretion in financial 

reporting to reduce reported earnings. 

Prior studies have provided evidence that oil and gas refining firms make negative 

discretionary accruals during periods of increased oil prices (e.g. Han and Wang, 1998; Byard, 

Hossain, and Mitra, 2007). However, companies in the oil and gas producing industry do not 

appear to use negative discretionary accruals during these periods, and the reason for this 

behavior remains unknown. This observation is interesting in that any new regulations or 

penalties applied to the industry probably would impact both refiners and producers.  

Another motivation for this study of earnings management in the context described here 

is to uncover the specific accruals that companies in the oil and gas industry use to manage 

earnings. Previous studies have not documented which specific accrual accounts managers use to 
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manage reported earnings. This research addresses this issue by examining the potential use of 

oil and gas reserve estimates to manage DDA expense accruals. 

The oil and gas industry is one of the largest and, most politically-sensitive1 industries in 

the United States (U.S.). During 2007, the market capitalization of publicly-traded oil and gas 

companies reached a record $4.04 trillion2. Moreover, the U.S. reliance on imported oil has 

grown steadily over the last 20 years, reaching about 13.5 million bbls/day in 20073, compared to 

6.6 million bbls/day in 19874. Imported oil accounted for about 70% of total daily consumption 

of oil in the U.S. in 2008. Therefore, the continued dependence of the U.S. on imported oil, 

makes the oil and gas industry particularly important economically and politically vulnerable. 

The oil and gas industry derives political importance from its size and its direct effect on 

the daily lives of people in the U.S. through consumption, and thus, fluctuations in energy prices. 

Figure 1 shows that oil prices increased by more than 400% between 2002 and 2008, reaching an 

all-time high of $145.16 per barrel in July 2008. This large increase in oil prices reinforced a 

long-standing negative perception that oil and gas companies were profiting at the expense of the 

average American. The economic theory of regulation posits that in situations like this, some 

politicians and regulators will try to capitalize by introducing new legislation or regulations that 

would, among other things, transfer more wealth and power to them (Stigler, 1971; Peltzman, 

1974; Watts and Zimmerman, 1986). For example, in 1978 the U.S. Securities and Exchange 

                                                 
1 In this paper, the terms “political importance” and “political sensitivity” are defined as the levels of urgency and 
attention a politician devotes to a particular issue or matter that is seen as a candidate for reform. I use the two terms 
interchangeably to convey the same meaning. 
2 This figure was equal to about 28% of the U.S. Gross Domestic Product (GDP) and 90% of the total market 
capitalization of the Dow Jones Industrial Average member companies in that year. 
3 Bbls is the standard abbreviation for barrels of crude oil. One barrel of oil is equivalent to 42 U.S. gallons and is 
commonly used as the standard measure of crude oil and other petroleum products. 
4 Source: Energy Information Administration (EIA). Data available at http://www.eia.doe.gov/. 
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Commission (SEC) issued Regulation S-X (Rule 4-10), partly in response to the 1973 Arab oil 

embargo (Brock, Carnes, and Justice, 2007).  

The political costs hypothesis states that companies at risk of increased political scrutiny 

or anti-trust investigations will make accounting choices that decrease reported earnings in an 

attempt to reduce political scrutiny and thereby avoid costs associated with new government 

regulations or penalties (Watts and Zimmerman, 1978)5. During 2007 and 2008 the U.S. 

Congress conducted six hearings investigating the causes of the dramatic increase in oil prices 

and profits in the industry (U.S. Congress, Senate, 2007; U.S. Congress, Senate, 2008). In 

addition, in 2007 a bill was introduced in the U.S. House of Representatives that would have 

increased taxes on the oil and gas industry in response to alleged “excess” profits in the industry 

(U.S. Congress, House of Representatives, 2007). These events, combined with the increase in 

oil prices during 2006 to 2008, provide an interesting context for a more detailed test of the 

political costs hypothesis. Evidence in prior studies is consistent with the view that oil and gas 

companies use discretionary accruals to reduce reported earnings in periods of increasing oil 

prices (e.g., Han and Wang, 1998; Byard et al., 2007)6. However, none of these studies 

investigated the specific ways managers used discretionary accruals to manipulate earnings in 

response to political scrutiny. 

This study has two parts. The first part uses accruals-based earnings management models 

(e.g. Jones, 1991; Dechow, Sloan, & Sweeney, 1995; Ashbaugh, LaFond and Mayhew, 2003; 

                                                 
5 Watts and Zimmerman (1978) based their Political Costs Hypothesis on the works of economics of regulation 
theorists (e.g., Stigler, 1971, and Peltzman, 1974). These researchers postulated the presence of an equilibrium set of 
regulations that is developed through interactions between regulators and the regulated with both parties acting to 
serve their best self interests. Watts and Zimmerman assumed that this interaction motivates regulated companies to 
use their accounting choices to reduce the potential costs of regulation. 
6 Other studies have tested the Political Costs Hypothesis in different industries and settings (e.g., Jones, 1991; 
Cahan, 1992; Hall and Stammerjohan, 1997; Key, 1997). An expanded discussion of these studies is presented in the 
next section. 



 

4 

Kothari, Leone, & Wasley, 2005) to estimate discretionary current and total accruals for 

companies in the oil and gas industry from fiscal year 2002 to 2008. I hypothesize that oil and 

gas companies will exhibit abnormal negative accruals during reporting periods characterized by 

significant increases in oil prices. I chose fiscal year 2002 as the starting year for this study to 

avoid the pre-Sarbanes-Oxley Act environment when earnings management motivations may 

have been different (Cohen, Dye, & Lys, 2005), and to keep the period for manual data 

collection manageable. This period provides a strong test of the research question because oil 

prices varied dramatically during these years. 

The second part of the study uses hand-collected data on oil and gas reserve estimates to 

test for the exercise of discretion in estimating depletion costs. It uses a modified version of the 

Qiang (2007) model for estimating abnormal depreciation. The modification of the Qiang model 

accounts for use of oil and gas reserves and capitalized exploration and development costs in the 

calculation of depletion expense by oil and gas companies using the units-of-production method. 

I hypothesize that oil and gas companies will exhibit abnormally large DDA expense during 

reporting periods characterized by significant increases in oil prices. Further, I hypothesize that 

any detected abnormalities in reported levels of DDA will be associated with purposeful reserve 

estimation revisions that contribute to any abnormal DDA expense. 

This study makes three important contributions to the literature. First, unlike prior 

studies, this research uses modern estimation techniques for discretionary accruals that control 

for factors found in more recent literature to be associated with abnormal accruals. This approach 

addresses some concerns in prior studies about abnormal accruals being a “noisy” measure of 

accounting discretion, and concerns about correlated omitted variables (e.g., Han and Wong, 

1998; Byard et al., 2007).  
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Second, this study uses a model that estimates the abnormal portion of annual reported 

DDA expense for oil and gas companies, taking into consideration industry-specific estimation 

techniques utilized (i.e., the units-of-production depletion method). This model improves our 

understanding of the specific accruals that companies may use in managing earnings. Such a 

model could also be useful for future studies that involve estimating abnormal DDA, especially 

in the oil and gas industry. 

Finally, this study uses hand-collected data to investigate reserve estimation and 

disclosure practices of oil and gas companies during the same period. Analysis of these data can 

substantially increase the understanding of these supplementary oil and gas reserve disclosures 

and provide information about their reliability7. Moreover, the investigation of reserves reporting 

behavior is especially significant for legislators and regulators. Evidence of systematic bias in 

reserve estimates can have an important influence on laws and regulations whose content 

depends on the form and quantity of energy resources in the U.S. 

Findings from tests of total and current discretionary accruals show that oil and gas 

producing firms exhibit negative current and total discretionary accruals during periods of high 

oil prices (i.e., 2008). Furthermore, oil and gas refining firms exhibit more negative total 

discretionary accruals during periods of high oil prices (2006, 2007, and 2008) than in periods of 

lower oil prices8. The results also indicate that higher profitability is an important factor 

influencing the use of more negative discretionary accruals during all sample years in the study. 

                                                 
7 Prior studies have examined the reliability and usefulness of oil and gas reserve supplemental disclosures (e.g., 
Walter and Evans, 1982; Khan, Krausz, and Schiff, 1983; Raman and Tripathy, 1993; Boone, Luther, and Raman, 
1998). The next section presents more detailed information about these studies. The investigation of reserve 
estimates in this study can provide further evidence on this issue.  
8 No such evidence was found for current discretionary accruals for oil refining firms. This result should be 
interpreted with caution since it is based on a small sample of oil refining firms. Only nine oil and gas refining firms 
(46 firm-years) had complete data for cross-sectional time-series regression estimations. Prior researchers used 
relatively larger samples because they did not include control variables that are found in more recent studies to be 
associated with discretionary accruals (e.g., Han and Wang, 1998). 
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Finally, this study builds on evidence from prior studies that the use of negative discretionary 

accruals becomes more prevalent among more profitable firms in years with relatively higher oil 

prices (political scrutiny)9. Results from this study extend these findings by showing that refining 

firms are not the only firms that manage reported earnings in periods of increased oil prices (e.g., 

Han and Wang, 1998; Byard et al., 2007), but that producing firms also manage earnings. 

Findings from tests of abnormal DDA show that oil and gas companies generally 

reported higher levels of abnormal DDA expense in 2006, 2007, and 2008 than in any of the 

other years in the sampling period. The analysis also shows that relatively more profitable oil and 

gas producing companies had abnormally higher levels of DDA expense in 2008, than less 

profitable firms and compared with prior years. Furthermore, the analysis of reserve estimates 

reveals that more profitable companies had more negative revisions of their oil and gas reserves 

in 2008 than in all prior years. This finding indicates that these companies may have used 

negative revisions to increase (decrease) DDA expense (reported profits). This strengthens and 

expands the findings of prior studies by showing that DDA expense is an accrual that is likely to 

be managed during periods of increased oil prices, industry profits, and political scrutiny. These 

results also show that the use of discretion in estimating oil and gas reserves is an important tool 

by which oil and gas companies manage DDA expense and reported earnings.     

The remainder of this study is organized as follows. Chapter 2 discusses the political 

process and actions of the U.S. Congress, along with the earnings management literature, the 

                                                 
9 As shown in Figure 1, oil prices increased beyond $50 a barrel during 2005 and stayed above or close to that level 
until the end of the study period (December 2008). This price is the one above which politicians call for levying new 
taxes on industry profits. The U.S. Congress held three hearings in 2007 and three in 2008, and introduced one bill 
out of concern for rising oil prices, and profits. In this paper it is assumed that the increase in oil prices motivated 
politicians to conduct these hearings and propose new regulations for the industry. However, since relatively higher 
oil prices and government activities coincide during the years 2007 and 2008, it is near to impossible to separate the 
effects of these two events on oil and gas companies’ reporting choices. Therefore, throughout the paper the two 
terms (i.e. “high oil prices” and “political scrutiny”) are used interchangeably.    
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political costs literature, and oil and gas reserve reporting practices. Chapter 3 develops the 

hypotheses tested in this research. Chapter 4 discusses the data and empirical models used. 

Finally, Chapter 5 presents the empirical results and Chapter 6 concludes the study. 
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CHAPTER 2 

BACKGROUND AND LITERATURE REVIEW 

Political Environment (2007 – 2008) 

In May 2008, the U.S. Senate held a hearing entitled “Exploring the Skyrocketing Price 

of Oil” (U.S. Congress Senate, 2008 [J-110-94]).10 Senators opened the hearing by expressing 

concern over the rapid increase in oil and gasoline prices during the George W. Bush presidency 

and the significant increase in profits for vertically integrated oil companies. Senator (Sen.) 

Patrick Leahy (Vermont) stated that these companies reported more than $36 billion in profits in 

the first quarter of 2008 (U.S. Congress, Senate, 2008 [J-110-94]), while Sen. Herb Kohl 

(Wisconsin) cited the $40.6 billion profit reported by ExxonMobil in 2007, an all-time record 

profit for a U.S. corporation. These statements illustrate how politicians justify scrutiny and 

possible regulation for the oil and gas industry by citing extremely high profits reported by its 

members (Watts and Zimmerman, 1986). Politicians also use information about the dynamics of 

supply and demand in the oil and gas industry to estimate a supposed “fair” price for oil at that 

time. For example, Sen. Leahy cited testimony from industry experts to assert that normal oil 

prices “should” be “somewhere around $50 to $55 a barrel” (U.S. Congress, Senate, 2008 [J-

110-459]). He then asked executives “Why has the price of oil increased 400 percent since 

President [George W.] Bush took office?” asserting that the cost of oil could not have risen as 

rapidly for these companies during the same time. Sen. Leahy’s approach shows how politicians 

attempt to define a “normal” price for oil and, implicitly, “normal” profit levels for the industry. 

                                                 
10 Executives summoned to the hearings represented Shell Oil, ConocoPhillips, BP America, Chevron, and 
ExxonMobil. 
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Politicians’ Concerns 

 The 2008 Senate hearing contained numerous questions for the oil and gas executives. 

One of the primary concerns in this hearing related to the rising profitability in the industry11. 

Legislators asked executives to justify the record profits reported by the industry as a whole and 

the “big oil” companies specifically. In several questions, the Senators stated that such 

“exorbitant” profits exceeded, by far, profits in all other industries and argued that oil companies 

are taking an unfair advantage of American consumers12. Senators cited this “excessive” 

profitability to justify a proposal to remove some tax deductions that oil and gas companies 

received under section 199 of the tax code created by the American Jobs Creation Act of 2004  

(U.S. Joint Committee on Taxation, 2004). The politicians argued that with such high 

profitability, oil and gas companies did not need any tax advantages such as section 199 (U.S. 

Congress, Senate, 2008 [J-110-94]). 

Closely related is the suspicion that oil prices increased to record levels mostly due to 

“opportunistic speculation” in the commodities futures markets. Senators believe that oil 

company executives have a vested interest in oil prices increasing to record levels and; therefore, 

suggested that these companies helped inflate oil prices by speculating in the oil futures market 

(U.S. Congress, 2008 [J-110-94]). Another concern of Senators is that large integrated oil and 

gas companies can produce and refine their own oil, supposedly putting them in a better position 

to control costs and thereby profit from oil price increases. Senators questioned why oil and gas 

                                                 
11 Another major concern for Senators in this hearing was alleged oil price manipulation by oil and gas companies 
through speculative trading in futures commodities markets. Though such actions may have contributed to an 
increase in oil prices, they have no direct implication on the research questions of this study.  
12 For example, one question stated that ExxonMobil’s 2007 profit of $40.6 billion exceeded federal highway 
spending and nearly equaled the total profits of the credit card industry that year (U.S. Congress, 2008). 
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companies that control these reserves do not constrain market prices and set a “fairer” price for 

oil and gasoline within the U.S., independent of price changes in the global marketplace.13  

 

Proposed Windfall Profits Tax 

In May 2007, a bill was introduced in the U.S. House of Representatives to impose a 

windfall profits tax on companies in the oil and gas industry. The bill claimed that such taxes 

would facilitate investment in renewable energy sources and energy efficiency. Interestingly, the 

bill specified a cutoff price of $50 per barrel of oil, above which “excess” profits would be 

subject to a marginal tax rate of 50% (U.S. Congress, House of Representatives, 2007). Although 

the proposed bill provided no justification for the chosen price, it is another example of how 

politicians attempt to dictate a “reasonable” price and profit level for companies in the oil and 

gas industry. 

 

Oil Executives’ Arguments 

Oil and gas executives stated during the 2008 Senate hearings that they have no effective 

control over increasing oil prices and that record high oil prices are purely a product of 

increasing global demand for energy and shrinking supplies. They further assert that their 

inability to explore for more oil resources in the U.S. due to environmental concerns puts a 

severe cap on oil supplies and helps drive oil prices up even further (U.S. Congress, Senate, 2008 

[J-110-94]). This problem is further complicated, they argued, by global geopolitical instability 

in some producing countries that cause supply disruptions, production cuts by the Organization 

of Petroleum Producing Countries (OPEC), and several fuel subsidies provided by other 

                                                 
13 Senators allege that vertically integrated companies may have engaged in price gouging by squeezing profit 
margins on local gas station operators to drive the price of gasoline even higher. 
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countries to their citizens that adds to global demand. They also argued that the profit margins 

for their companies are reasonable, and that they are forced to charge more for oil products 

because of the increasing input costs14.  

Finally, oil and gas company executives urged Senators not to impose additional taxes on 

their industry. They believe that tax increases would increase costs for the American consumer, 

make it harder for their companies to find new oil and gas reserves or invest in renewable energy 

technologies, and hurt the U.S. economy overall.  

 

Earnings Management Literature 

Managerial discretion in using accruals has been studied extensively in prior research 

under the general assumption that mangers exercise discretion over reported accounting numbers 

due to different incentives (Dechow and Skinner, 2000). Healy and Wahlen (1999) state that 

“Earnings management occurs when managers use judgment in reporting and structuring 

transactions to alter financial reports to either mislead some stakeholders about the underlying 

economic performance of the company, or influence contractual outcomes that depend on 

reported accounting numbers.” This definition of earnings management emphasizes the role of 

managerial intent to use discretion in reported earnings. The accounting literature identifies three 

broad motives for this behavior: capital markets motivations, contractual motivations, and 

regulatory motivations (Healy & Wahlen, 1999). 

Capital markets motivations stem from management’s desire to manipulate earnings in an 

attempt to influence short-term stock prices (Healy & Wahlen, 1999). On the other hand, 

contractual incentives stem from managers’ desire to influence contractual outcomes (Watts & 
                                                 
14 For example, when the oil price was $130/bbl, John Lowe, vice-president of ConocoPhillips, claimed that the 
incremental cost of supplies was above $90 per barrel of oil. Stephen Simon, senior vice-president of ExxonMobil, 
also stated that for every dollar paid at the pump by U.S. consumers, only 1.4 cents was included in Exxon’s profit. 
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Zimmerman, 1978). Contractual obligations such as lending agreements and compensation 

contracts can be directly affected by reported accounting earnings. Thus, managers may have 

incentives to manage reported earnings to meet the obligations of these contracts15.     

 

Political Costs and Earnings Management 

Regulatory motivations for earnings management stem from management’s desire to 

avoid or minimize costs associated with industry specific regulation. Such regulations may 

include, for example, minimum capital requirements for financial institutions and financial 

performance constraints for firms in the insurance industry. Researchers argue that such 

regulations create incentives for managers to manage reported earnings so as to artificially meet 

regulatory requirements. For example, Petroni (1992) documented evidence that financially 

distressed property-casualty insurance firms understate claim loss reserves during periods of 

increased regulatory attention. Prior research in this area also provides evidence that financial 

institutions manipulated loss provisions, write-offs, and realized gains on security portfolios to 

meet minimum capital requirements (e.g., Beatty, Chamberlain, & Magliolo, 1995; Collins, 

Shackelford, & Wahlen, 1995). 

A closely related research area investigates other forms of regulation that can induce 

earnings management. The underlying hypothesis in this body of literature is that firms facing 

increased political attention or anti-trust investigations have incentives to decrease reported 

earnings (Watts & Zimmerman, 1978). The theoretical underpinnings of this hypothesis are 

derived from economic regulation theorists who describe an equilibrium set of regulations that 
                                                 
15 Examples of recent earnings management studies related to contractual incentives include (Kim and Park, 2005; 
Burgstahler & Eames, 2006; Bartov and Cohen, 2007; Daniel, Denis, & Naveen, 2008; Frost, Kurdi, & Sun, 2010). 
Examples of studies addressing contractual motivations for earnings management include DeFond and Jiambalvo 
(1994), and Cheng and Warfield, (2005). For an expanded discussion of these motivations and a review of the 
literature see Healy and Wahlen (1999), and Shipper (1989). 
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result from the interaction between beneficiaries and benefit providers (Stigler, 1971; Peltzman, 

1974). This assumption implies that both regulators and would-be regulated firms (or industries) 

have an incentive to maximize their gains (however defined) or minimize losses (Watts and 

Zimmerman, 1978). Researchers claim that politicians sometimes seek political advantage by 

creating new issues (i.e., alleged “crises”) that identify industries or practices that can be 

successfully scrutinized and regulated (Jensen & Meckling, 1976).  

Economic regulation theorists also argue that information in the political process is costly 

to obtain and process, and this makes it hard for individual voters to understand the causes of a 

particular crisis (Stigler, 1971; McCraw, 1975; Peltzman, 1974). Accordingly, politicians have 

an incentive to introduce new regulations and laws that at least appear to prevent future “crises” 

and not incidentally, give government more power, wealth, and resources (Watts & Zimmerman, 

1986). In such a situation, reported profits become the primary focus of politicians, as shown in 

the Congressional hearings discussed earlier. Therefore, managers of potentially affected firms 

have an incentive to reduce reported profits in periods of increased political attention (the 

political costs hypothesis) (Watts & Zimmerman, 1986). Prior research has documented that 

firms reduced reported profits during periods of import relief investigations (Jones, 1991), anti-

trust investigations (Cahan, 1992), damage award lawsuits (Hall and Stammerjohan, 1997), and 

Congressional scrutiny of rate increases in the cable television industry (Key, 1997). Other 

researchers also document evidence of companies reducing earnings (Cahan, Chavis, & 

Elmendorf, 1997) and increasing environmental disclosures (Patten and Trompeter, 2003) to 

avoid environmental legislation. 

Research on the political costs hypothesis is focused on industries such as insurance, 

telecommunications, chemicals, and oil and gas because these industries are relatively more 
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vulnerable than other industries to environmental concerns, antitrust allegations, and perceptions 

of “excess” profitability by the public. The oil and gas industry had been particularly sensitive to 

the latter in periods of oil price shocks (e.g., 1973). Watts and Zimmerman (1986) cited rising 

profits in the oil and gas industry as a result of price controls and the Arab Oil Embargo in the 

1970s as the cause of increased political attention and attempts to break up big oil companies. 

Watts and Zimmerman (1986: 230) claimed that “'reported' profits influence[d] the actions of 

Congress.” However, “exactly when Congress chooses to look at reported profits is not well 

documented, but it appears to be related to the rate of increase in an industry’s prices.” This 

conjecture appears to be supported by the recent political attention to the oil and gas industry 

following sharp increases in oil prices. 

Han and Wang (1998) analyzed the political cost hypothesis using the short-lived 

increase in oil prices following the Persian Gulf War in 1990. They found evidence of downward 

earnings management in oil refining firms [Standard Industrial Classification (SIC) 2911], but 

not in oil producing firms (SIC 1311). Their results were based on a sample of only 29 firms, 

with evidence of negative abnormal accruals for only two reporting quarters.  

  In contrast to more recent estimation approaches, Han and Wang (1998) tested the 

political cost hypothesis using a one-stage estimation model as follows: 

  
∆

    _   

In equation (1), (TACCit) is total accruals for firm i at year t, (TAit) is total assets, (∆Salesit) is 

the change in sales from the prior year, (PPEit) is property plant and equipment, and 

(Period_Dummyt) is an indicator variable for periods of increased political risk (using the oil 

price as a proxy).  

(1) 
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This model is a time-series cross-sectional estimation of the original (un-modified) Jones 

(1991) model. Unlike common applications of the Jones (1991) model, Han and Wang do not 

test the political costs hypothesis by using a second-stage model that uses total discretionary 

accruals as the dependent variable and includes all potentially relevant control variables used in 

more recent literature. More recent research uses abnormal accruals estimation models that 

control for financial performance (Kothari et al., 2005) as an important factor that affects 

accruals. Controlling for financial performance might be particularly important in the oil and gas 

industry in estimation periods that have volatile fluctuations in oil prices and consequently 

volatile revenues and profits. Recent application of earnings management models include several 

control variables in the second stage testing model (e.g., firm size, operating cash flows, 

probability of bankruptcy, growth, and leverage) (e.g., Ashbaugh et al., 2003; Kerstein and Rai, 

2007; Hribar and Nichols, 2007; Daniel et al., 2008; Caramanis and Lennox, 2008; Bowen, 

Rajgopal, and Venkatachalam, 2008; Francis and Wang, 2008). Hence, Han and Wang’s findings 

for the oil refining industry and their inability to detect earnings management in oil and gas 

producing firms may result from using less powerful models than have been used in more recent 

studies. 

Byard et al. (2007) is a more recent study of the political cost hypothesis in the context of 

the oil and gas industry. They test the response of oil and gas firms to hurricanes Katrina and 

Rita in August 2005 using an estimation approach similar to Han and Wang (1998)16. The 

authors hypothesize that the increase in oil prices resulting from concerns about damage caused 

to refineries and oil rigs in the Gulf of Mexico would give oil and gas companies an incentive to 

reduce reported earnings. Consistent with Han and Wang (1998), they find some evidence of oil 

                                                 
16 Byard et al. (2007) include in their regression models controls for profitability, leverage, growth, and operating 
cash flows. Their study sample consisted of 166 oil and gas producing firms and 29 refining firms. 
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and gas refining companies employing income-decreasing abnormal accruals in the fourth 

quarter of 2005. However, the authors could not rule out the possibility that their results were 

simple reversals of positive abnormal accruals in the second quarter of 2005, or that one-time 

losses incurred by firms that owned refineries damaged by the hurricanes caused their accruals to 

be abnormally negative. 

 

The Reserve Estimation Process and Depletion Expense 

The reserve estimation process is complex and influenced by several factors. The SEC 

defines proved reserves as “the estimated quantities of crude oil, natural gas, and natural gas 

liquids which geological and engineering data demonstrate with reasonable certainty to be 

recoverable in future years from known reservoirs under existing economic and operating 

conditions, i.e., prices and costs as of the date the estimate is made. Prices include consideration 

of changes in existing prices provided only by contractual arrangements, but not on escalations 

based upon future conditions.” (emphasis added) [SEC Reg. S-X Rule 4-10(a)(2)]. Therefore, in 

estimating reserves, oil and gas companies need to consider the economic viability of potential 

reserves, which is influenced by oil prices and technological changes, among other factors. If, as 

seems reasonable, oil and gas exploration and production technology improves over time, this by 

itself should allow more reserves to be classified as “proved” with the passage of time. In the 

same way, other things equal, an increase in oil prices should enable more “unproved” reserves 

to be classified as “proved” as they begin to meet the SEC definition of “proved reserves.” 

Oil and gas engineers use various techniques and technologies to estimate oil and gas 

reserve volumes and reservoir conditions. The reserve estimation procedure can be conducted by 

engineers employed by the firm or be outsourced to oil and gas engineering firms. The choice of 
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internal ve rsus external estimation does not reduce management discretion in reported reserve 

estimates, and the common estim ation m ethods us ed by engineers allow a lot of room  for  

discretion in reported reserve estimates and annual revisions17. 

Current Generally Accepted Accounting Principles (GAAP), based on SEC Regulation S-

X Rule 4-10 and Statem ent of Financial Accoun ting Standard (SFAS) 69, requires oil and gas 

companies to use the units-of-production-m ethod in calculating annual depletion of prove d 

property acquisition and proved pr operty exploration and developm ent costs. The application of 

the units-of-production m ethod varies in practice, depending on the type of capitalized costs to 

be depleted and the oil and gas accounting method used. Appendix A provides a detailed 

discussion of the different applica tions of this method in  practice. However, no m atter how it is 

applied, the basic rationale of this accounting method is to match capitalized costs with revenues 

generated through the production and sale of oil or gas in a given fiscal year. The general 

formula used to compute annual depletion is: 

Depletion Expense
U  C   E   P

E  R P    
Production for the period  

The com putation of depletion expense in equation (2) reveals at least one potential 

method that m anagers can use to overestim ate annual depletion expense and therefore reduce 

reported income for the period. Sp ecifically, they can reduce their estim ates of ending proved 

reserves, resulting in a higher dollar am ount multiplied by the production level for the period.  

                                                 
17 Four reserve estimation methods are commonly used: (1) Analogy, where engineers and experts estimate the 
volume of oil or gas reserves by drawing analogies based on prior observations or similar situations; (2) 
Volumetrics, which relies on physical data obtained about rock and fluid properties, and seismic technology; (3) 
Performance Curves, where engineers use advanced extrapolation and forecasting techniques that trace changes in 
the patterns of reservoir pressures; (4) Material Balance Analysis, where engineers use complex calculations that 
account for relationships between production and pressure, and well performance. 

(2)
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This practice allows managers to “move” depletion from future periods to the current period. The 

result would be a higher estimate of annual depletion expense and lower reported earnings. 

As discussed above, the complexity of the reserve estimation process makes detection of 

any manipulation of these estimates less likely than for other accounts and therefore, more likely 

for oil and gas firms to use this approach Moreover, reserve estimates are beyond the scope of 

annual independent audits of financial statements, making them even more convenient for 

companies desiring to manage earnings18. Other potential methods of earnings management 

include managing actual oil or gas production levels or estimates of costs to be included in the 

capitalized cost pool19. 

 

Revision of Reserve Estimates 

Current reporting requirements under SFAS 69 require companies to disclose annually 

the sources of changes in their reserve estimate. Sources of changes commonly disclosed include 

the following major categories: 

1. New discoveries of oil or gas reservoirs. 

2. Purchases of oil or gas fields (in place). 

3. Sales of oil or gas fields (in place). 

4. Annual production of oil and gas. 

5. Revision of prior estimates due to changes in technology, economic feasibility, and other 
factors. 

                                                 
18 Oil and gas producing companies self-elect to have their reserves audited by external petroleum engineering firms. 
However, managers still have final discretion in reporting oil and gas reserve quantities in SEC 10-K filings. 
Unfortunately, data on such voluntary reserve audits is not readily available. Nevertheless, if these audits limit 
managerial discretion in manipulating reported reserve quantities (i.e. DDA expense), they would act against finding 
significant results of reserve manipulation as hypothesized in this study. 
19 This empirical investigation is limited in this study to potential management of reserve estimates due to the 
complexity involved in assessing normal production levels in the oil and gas industry and limitations of disclosure of 
capitalized costs. 
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I focus my investigation in this study on changes in reserve estimates (item number 5 above) that 

reflect discretionary annual revisions that result from changes in estimated oil or gas volumes, 

changes in the economic feasibility of unproved reserves, or improved recovery techniques. If 

initial estimates of reserves are accurate, revisions would only result from price changes or 

improved recovery techniques. In an environment where oil prices are rising, it is generally 

expected that some fields containing unproved reserves would become economically feasible to 

develop. Such reserves can be reclassified as proved, which would cause upward revisions to the 

reserve estimate. However, I hypothesize that oil and gas firms facing increasing political 

pressure will revise estimates of oil reserves downward in order to increase reported depletion 

expense for the period and thus, reduce reported income. 

 

Prior Studies on Depreciation Accruals and Reserve Estimates 

Prior research examining the biases in depreciation accruals is limited. Keating and 

Zimmerman (2000) investigate depreciation method choice, asset life and salvage values, and 

application of depreciation policy to new versus old oil assets. They find that more lenient tax 

rules and poor firm performance are associated with income increasing depreciation policy 

choices, while increases in a firm’s investment opportunity set are associated with income-

decreasing depreciation policy choices20. These findings are consistent with the view that 

managers sometimes manage reported earnings through changes in depreciation policy choices. 

Few past studies examine the reliability and usefulness of oil and gas reserve estimates, 

which are used in computations of DDA expenses reported on the income statement. The general 

purpose of these studies was to inform contemporary debates about the usefulness of 

                                                 
20 Keating and Zimmerman (2000) offer no theoretical justification for this finding. 
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supplementary reserves disclosures required by the SEC21. The consensus of this limited stream 

of literature is that reserve estimates show no clear evidence of bias or misrepresentation and 

they can be useful in reducing information asymmetry22.The focus of the present study is on 

discretion in oil and gas reserve estimation as a potential tool for managers to manage reported 

earnings.

                                                 
21 Examples of these studies include Walther and Evans (1982), and Khan, Krausz, and Schiff (1983). 
22Other researchers have examined the usefulness of such reserve disclosures in reducing information asymmetry 
and improving market quality (Raman and Tripathy, 1993; Boone et al., 1998). These two studies conclude that 
supplemental oil and gas reserve disclosures convey useful information to market participants. 
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CHAPTER 3 

HYPOTHESES 

This study’s empirical tests are carried out in two parts. In the first part, I use 

conventional earnings management models to investigate the role of political costs in shaping 

financial reporting practices (political costs hypothesis) (e.g., Dechow et al. 1995; Ashbaugh et 

al., 2003; Kothari et al., 2005). The use of these models can reveal oil and gas companies’ use of 

total and current discretionary accruals to reduce reported earnings. In estimating these models, I 

include all known relevant control variables that are found in prior research to be associated with 

total or current discretionary accruals measures (e.g., Ashbaugh et al., 2003; Hribar and Nichols, 

2007; Kerstein and Rai, 2007; Bowen, Rajgopal, and Venkatachalam, 2008; Caramanis and 

Lennox, 2008; Daniel et al., 2008; Francis and Wang, 2008).  

The second part of the analysis attempts to provide more detailed insight into the 

accounting accruals that oil and gas companies use to manage earnings. Oil and gas reserve data 

collected from SEC Forms 10-K filed during fiscal years from 2002 to 2008 are used to 

investigate whether these companies use annual oil reserve revisions to manage reported DDA 

expense and thereby, report lower net income. The use of the units-of-production method 

together with estimates of annual oil and gas reserves in calculating annual DDA expense rates 

provide oil and gas companies a unique opportunity to manage this accrual. 

 

Total and Current Discretionary Accruals Hypotheses 

As discussed in the background section, in May 2007 the U.S. House of Representatives 

proposed a temporary windfall profits tax on perceived excess profits specifying $50 per barrel 

as the new tax trigger price. In April 2005, crude oil spot prices increased above that price, 
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climbing steadily until peaking at $145.31 in July 200823 (see Figure 1). Accordingly, I define 

fiscal years 2006 through 2008 a period of high oil prices relative to the earlier years in the 

sample.  Ceteris paribus, I hypothesize that companies in the oil and gas industry would have an 

incentive to reduce reported earnings in periods of high oil prices. Hence, my first hypothesis can 

be formally stated as follows: 

H1: Oil and gas companies report earnings that reflect significantly more negative 
current and total discretionary accruals in periods of higher oil prices (2006 – 
2008) than in periods of lower oil prices (2002 – 2005). 

 
High reported profits are an important motivation for politicians to advocate increased 

taxation and regulation of the oil and gas industry. To measure the profitability of an oil and gas 

company relative to its industry peers over the sample period, I construct an indicator variable 

(High_Π) that is based on the ranking of the companies’ return on assets (ROA). The indicator 

variable High_Π is set equal to one if a firm’s ROA in a given fiscal year falls in the upper two 

deciles relative to all industry firm-years, and zero otherwise. Therefore, in my second 

hypothesis, I predict that more profitable companies (High_Π = 1) have a greater incentive to 

manage reported earnings than less profitable industry peers. I also predict that these more-

profitable companies will manage earnings more aggressively in periods when oil prices are high 

(2006 – 2008) than in all other firm-years. Accordingly, the second hypothesis can be formally 

stated as follows: 

H2: More profitable oil and gas companies will generally report earnings that 
reflect significantly more negative current and total discretionary accruals than 
less profitable oil and gas companies for all sample years. 

                                                 
23 Energy Information Administration (www.eia.doe.gov) (Cushing, OK spot prices per barrel, Jun, 2009). 

http://www.eia.doe.gov/�
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Abnormal DDA Expense and Reserve Revisions Hypotheses 

In the second part of the analysis, the study examines oil and gas reserve estimate 

disclosures to test for systematic biases that lead to higher reported DDA expenses and lower 

reported net income. The annual depletion of oil and gas reserves is a likely object of 

manipulation for several reasons. First, DDA expense equaled, on average, 77% of net income 

for oil and gas companies in 2008. Corresponding percentages for 2005, 2006, and 2007 were 

47%, 49%, and 56%, respectively. DDA expense also equaled, on average, 6.6% of total industry 

assets in 2008. Corresponding percentages for 2005, 2006, and 2007 were 5.3%, 5.5%, and 

5.6%, respectively. These statistics indicate that, on average, DDA has grown more rapidly than 

both net income and total assets in the oil and gas industry. Therefore, it is an empirical question 

whether this growth in DDA is in line with industry growth and macroeconomic factors over the 

same period. 

Second, the SEC requires oil and gas companies to make annual revisions to their proved 

and/or proved developed oil and gas reserves (SEC Regulation S-X Rule 4-10). This requirement 

can be convenient for managers, who can use these revisions to reduce reported annual earnings. 

Third, the estimation of oil and gas reserves is a highly subjective and complex process 

that relies heavily on technological factors and input from oil and gas engineers. These 

complexities and subjective elements in the estimation process make it more justifiable for 

managers in the oil and gas industry to make large revisions to their oil and gas reserve estimates 

each year.  

Fourth, the estimation and reporting of oil and gas reserves information in annual SEC 

10-K filings is beyond the scope of annual financial statements audits. Therefore, reserves 
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estimates can be a less risky area for earnings management as auditors would be unable to 

challenge annual changes in reserve estimates.    

I estimate abnormal DDA expense for oil and gas companies using a modified version of 

the Qiang (2007) model (i.e. oil and gas industry-specific) used to estimate abnormal 

depreciation expense24. I hypothesize that during periods of high oil prices (2006 – 2008), 

managers of oil and gas firms make DDA expense estimates that result in abnormal DDA 

expense relative to other periods. Accordingly, the third hypothesis can be formally stated as 

follows: 

H3: Oil and gas companies report higher abnormal DDA expense accruals in 
periods of high oil prices (2006 – 2008) than in periods of lower oil prices (2002 – 
2005). 
 

 Also, consistent with the view that more profitable oil and gas companies have a stronger 

incentive to reduce reported profits, I hypothesize that oil and gas companies (High_Π = 1) 

report higher abnormal DDA expense than their less profitable industry peers. Therefore, the 

fourth hypothesis can be formally stated as follows: 

H4: More profitable oil and gas companies report higher abnormal DDA expense 
accruals than less profitable oil and gas companies for all sample years. 

 
If annual reserve revisions are used to increase annual DDA expense, I hypothesize that 

highly profitable oil and gas companies use more negative reserve revisions during periods of 

high oil prices (2006-2008) than less profitable firms. Thus, I also hypothesize that reserve 

revisions are inversely related to any abnormal DDA expense during periods of higher oil prices 

(political scrutiny). That is, reductions of reserve estimates for more profitable companies are a 

significant explanatory variable of estimated abnormal DDA for those companies. Hence, the 

fifth hypothesis can be formally stated in three parts as follows: 

                                                 
24 An expanded discussion of the Qiang (2007) model is presented in section 4.2.2. 
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H5a: Oil and gas companies report more negative reserve revisions in periods of 
higher oil prices (2006-2008) than in periods of lower oil prices (2002-2005). 

H5b: Highly profitable oil and gas companies report more negative reserve 
revisions in periods of high oil prices (2006-2008) than in periods of lower oil 
prices (2002-2005). 

H5c: Highly profitable oil and gas companies with negative reserve revisions will 
have higher abnormal DDA expense accruals in periods of high oil prices (2006-
2008) than in periods of lower oil prices (2002-2005) and compared to less 
profitable companies. 
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CHAPTER 4 

DATA AND EMPIRICAL MODELS 

Sample Selection and Data Collection Procedures 

This study’s sample includes all U.S. oil and gas producing and refining firms with 

available data in Compustat (SIC codes 1311 and 2911, respectively) during the period from 

2002 to 2008. The choice of 2002 as the starting point for the study is to avoid potential changes 

in accruals reporting behavior caused by the enactment of the Sarbanes-Oxley Act of 2002 

(SOX)25. The sample is further constrained the sample to firms with fiscal years ending on 

December 31 because changes in the political climate and oil prices within any given year make 

it difficult to compare reported earnings for firms with different fiscal year-end dates.  

Compustat has a population of 204 U.S. firms in the oil production industry (SIC=1311) 

and 20 firms in the oil and gas refining industry (SIC=2911) at the end of 200826. A total of 228 

possible firms (1185 firm-years) during the study period (2002 – 2008) were included in 

regression analyses. Out of the Compustat population, 157 firms (682 firms-years) from the oil 

and gas production industry and nine firms (46 firm-years) from the refining industry had 

complete data for estimation of proposed regression models with total discretionary accruals as 

dependant variables. Regressions with current discretionary accruals set as the dependant 

variable had a final sample of 156 firms (620 firm-years) from the production industry and nine 

firms (46 firm-years) from the refining industry27. 

                                                 
25 Prior researchers have documented a significant decrease in absolute discretionary accruals in the post-SOX 
period (Cohen et al., 2005). 
26 The number of firms in the oil and gas industry during the study period (2002 – 2008) changed due to mergers and 
acquisitions or bankruptcy. The industry had a maximum of 238 firms at the end of 2003 and a minimum of 204 
firms at the end of 2008. Regressions in this study had 228 unique firms entering regressions with possible complete 
data. 
27Models with total discretionary accruals as dependent variables had 406 firm-years (46 firms) in the producing 
industry with missing data items and 97 firm-years (16 firms) in the refining industry with missing data items. 
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For the depletion analysis part of the study, SEC Form 10-K filings were obtained for 

firms in the oil and gas industry. Then reserve estimates were collected for all firms that engage 

in the exploration and extraction of oil or gas. Firms with midstream operations only (not 

engaged in oil and gas exploration and production) were excluded from the sampling population. 

The data items were collected for the same sampling period (2002 – 2008) from required 

supplemental disclosures. This process resulted in a total of 85 firms (590 firm-years) that had 

complete oil and gas reserve data. Missing Compustat data items required for estimating 

abnormal DDA expense and abnormal DDA test models described later in section 4.2.2 resulted 

in a final sample 69 firms (400 firm-years) with complete data for all necessary regression 

variables (depletion sample, hereafter)28. The data items were collected for oil and gas reserve 

quantities, sources of changes in reported quantities, and effective oil and gas prices29. 

 

Empirical Models 

Tests of Accruals-Based Earnings Management 

To test for the use of discretionary accruals to manage earnings, total and current 

discretionary accruals models were estimated for firms with available data for the study period 

(2002 – 2008). To estimate total discretionary accruals, the modified-Jones model was estimated 

                                                                                                                                                             
Models with current discretionary accruals as dependent variables had 422 firm-years (47 firms) in the producing 
industry with missing data items and 97 firm-years (16 firms) in the refining industry with missing data items. 
Missing data items included total or current discretionary accruals, size, oil and gas accounting method, book-to-
market ratio, debt to equity ratio, lagged current accruals, and Zmijewski’s bankruptcy probability measure.  
28 The abnormal DDA estimation model (model 10) had the following variables with missing data items over the 
estimation period (2002-2008): DDA expense, total market value of equity, property, plant and equipment, change 
in operating assets, production, and total proved reserves. A total of 73 unique firms had complete data for the 
estimation of abnormal DDA expense. For definitions of the listed variables refer to exhibit B. 
29 The data items collected in millions of equivalent barrels of oil (where applicable) included: proved reserves, 
proved developed reserves, production, discoveries, purchases, sales in-place, revisions, the effective selling price of 
oil, and the effective selling price for natural gas. Reserve quantity items were also collected for oil reserves 
separately. Exhibit B provides detailed definitions of the each data item collected. 
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with ROA included as a control for firm performance as suggested by Kothari et al. (2005)30. 

Model (3) (below) is estimated cross-sectionally for each industry-year. This process results in 

seven (2002 to 2008) estimations of model (3) for firms in the oil and gas producing industry 

(SIC 1311), and another seven estimations for firms in the oil and gas refining industry (SIC 

2911)31. The model used to estimate total abnormal accruals is as follows: 

   
∆

  
∆

       

Where32: 

TACC  Total accruals for firm i during fiscal year t; 

TA Total assets at the beginning of fiscal year t; 

∆Sales The change in net sales from fiscal year t-1 to fiscal year t; 

PPE Gross property, plant, and equipment for firm i at the end of fiscal year t; 

ROA Income before extraordinary items divided by total assets at the beginning of 
the fiscal year t-1.  

 

Parameter estimates from equation (3) are then used to calculate discretionary total accruals as 

follows33: 

                                                 
30 Kothari et al. (2005) presents evidence that controlling for firm performance when estimating discretionary 
accruals helps reduce the probability of rejecting the null when its true (Type I error) in cases where hypothesized 
changes in discretionary accruals are correlated with firm performance. Since oil prices increased significantly over 
the study period, it is necessary to control for financial performance when estimating total and current discretionary 
accruals. If the increase in oil prices (i.e., oil revenues) leads to changes in reported accruals for credit sales, or 
production costs, the exclusion of the financial performance control (ROA) would lead to treating those accruals as 
discretionary. Assuming that oil and gas companies have no control of prices, such treatment can result to misguided 
conclusions.  
31 A total of 197 unique firms in the oil and gas producing industry (SIC 1311) have complete data for the estimation 
of model (3) over the sample period (2002-2008). The number of firms with complete data ranges from a minimum 
of 105 (in 2008) to a maximum of 142 (in 2006) for the same industry. In addition, A total of 25 firms in the oil and 
gas refining industry (SIC 2911) have complete data for the estimation of model (3). The number of firms with 
complete data ranges from a minimum of 16 (in 2008) to a maximum of 22 (in 2004) for the same industry. 
32 All data items pertain to firm i at the end of fiscal year t, unless otherwise indicated. Subscripts are omitted for 
these data items unless; they refer to a fiscal year other than t. 

(3)
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Where; 

TD_ACC Estimated performance-adjusted total discretionary accruals for a given firm-
year. 

∆AR Change in trade accounts receivable from the prior fiscal year. 

To estimate performance-adjusted current discretionary accruals, the approach utilized by 

Ashbaugh et al. (2003)34 was followed. Using the same approach used to estimate total abnormal 

accruals, model (5) is estimated cross-sectionally for each industry-year during the study period 

(2002 – 2008). The following model is used to estimate parameters for normal current accruals: 

   
∆

   

Where;  

CA Current accruals for firm i during fiscal year t; 

Parameter estimates from equation (5) are then used to estimate current discretionary accruals as 

follows: 

                                                                                                                                                             
33 Dechow et al.’s (1995) modified version of the Jones model is used in calculating total discretionary accruals 
[Equation (3)]. Dechow et al.’s model adjusts the change in sales for the change in trade receivables to relax Jones’s 
(1991) assumption that managers do not use credit sales to manage earnings. Dechow et al. (1995) state that this 
modification is necessary if the hypothesized earnings management can be achieved through accounts receivable. 
For example, a manager can be aggressive (or conservative) in accruing receivables for credit sales at the end of the 
period to increase (decrease) reported earnings. Thus, the adjustment for the change in accounts receivable allows it 
to be considered a part of estimated discretionary accruals. 
34 Ashbaugh et al.’s (2003) approach is followed to estimate current abnormal accruals because Dechow et al. (1995) 
and Kothari et al. (2005) only present models for estimating total abnormal accruals. Ashbaugh et al. (2003) exclude 
property, plant, and equipment in the estimation model of current discretionary accruals. 

(4)

(5)
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Where; 

CD_ACC Estimated performance-adjusted current discretionary accruals for firm i during 
fiscal year t. 

Other variables are as defined earlier. All variables for all estimations are winsorized at 1st and 

99th percentiles. 

After estimating total and current discretionary accruals, pooled time-series cross-

sectional regression models are estimated, using ordinary least squares (OLS) over the study 

period (2002 – 2008) that include these two measures as the dependant variables while including 

relevant explanatory variables as regressors, and year and high-profitability (High_Π) indicators 

as test variables. To test the first hypothesis (H1), the year indicator variables are used to capture 

time specific effects in a regression where the dependent variable is either total discretionary 

accruals (TD_ACC) or current discretionary accruals (CD_ACC). In these estimated models, the 

year 2002 is treated as the base group. Thus, all parameter estimates for indicator variables will 

reflect significant differences in dependent variable relative to the year 2002. Therefore, to 

complete the test of the first hypothesis (H1), a series of t-tests are also performed comparing 

estimated coefficients of high price years (β14, β15, and β16) to all low-price year coefficients (β11, 

β12, and β13). The abnormal accruals testing model is as follows: 

 _  _  _

_  /  _

  03 04 05 06 07

08     (7)

(6)
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Where (subscripts omitted); 

Manage Total discretionary accruals (TD_ACC) or current discretionary accruals 
(CD_ACC); 

LN_MVE Measure of firm size. Equals the natural logarithm of a firm’s market value of 
equity; 

Zmi_Prob Zmijewski’s (1984) bankruptcy probability measure, a value between 0 and 1, 
computed as the cumulative distribution function for the standard normal 
distribution of the Zmijewski score; 

NEG_CFO Indicator variable that is equal to 1 if a firm’s reported cash flows from 
operations are negative in a given fiscal year, and zero otherwise; 

LOSS Indicator variable that is equal to 1 if a firm’s reported earnings are negative in a 
given fiscal year, and zero otherwise; 

BM_Ratio Book-to-market ratio; 

Debt/Equity Measure of financial leverage; 

CA Firm’s current accruals for the prior fiscal year; 

OG_Method Equals 1 if the firm uses the full cost method in accounting for oil and gas 
exploration costs, and zero otherwise; 

Industry Equals 1 if the firm belongs in the oil and gas producing industry (SIC =1311), 
and zero if it belongs to the oil and gas refining industry (SIC=2911); 

Y03-Y08 Year indicator variables that equal to 1 for a 2003, 2004, 2005, 2006, 2007, and 
2008, respectively, and zero otherwise; 

Recall that H1 predicts that, all else equal, the parameter estimates on the fiscal year dummy 

variables (β14, β15, and β16) will be negative and significant. In addition, H1 predicts that 

estimated parameters for high-price years (β14, β15, and β16) will be significantly smaller than 

those of high price years (β11, β12, and β13). These predictions imply that total and current 
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discretionary accruals are more negative during years of high oil prices (2006 – 2008) than in 

earlier years.  

To test the second hypothesis (H2), I generate an “excess profitability” proxy measure 

based on a firm’s return on assets (ROA). This measure is constructed by ranking ROA into ten 

deciles, with higher deciles corresponding to firms with a larger ROA during the sample period 

(2002 – 2008). I then construct a dummy variable (HIGH_Π) that is equal to 1 if the firm 

belongs in one of the top two deciles of the ROA ranking, and zero otherwise. This measure is 

attractive because it implicitly controls for firm size by scaling earnings by total assets and 

focuses on firm profitability relative to industry peers. Moreover, this measure provides an 

alternative proxy for a firm’s political sensitivity to the change in oil prices used in earlier studies 

(e.g. Han and Wang, 1998; Byard et al. 2007). There is a concern that changes in oil prices are a 

noisy proxy for political sensitivity because these price changes affect all firms in the industry 

regardless of their political sensitivity level. 

If an oil and gas firm is highly profitable relative to industry peers in a given year, then 

H2 predicts that the firm will exhibit more negative total and current discretionary accruals in 

those highly profitable years relative to all other years. Highly profitable firms’ incentives to use 

negative discretionary accruals may be different in years when oil prices are high (2006 – 2008) 

than years with lower oil prices. Therefore, in model (8) (below) I include an interaction term 

between profitability and fiscal year. I estimate the following regression to test H2: 

  

(8) 
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 Where; 

High_Π Indicator variable set equal to 1 if ROA for firm i in year t is ranked in the 
upper two deciles relative to all other sample firm-years in the sample period. 

Other variables are as defined earlier. 

Consistent with the predictions of H2, β17 is predicted to be negative and significant, implying 

that more profitable firm-years generally exhibit negative abnormal accruals relative to the base-

year (2002). The interaction term (HIGH_Π × YearX) captures any incremental increase in 

earnings management for these firms conditional on the year. YearX is set equal to Y06, Y07, 

and Y08, in three separate regression estimations of equation (8). If highly profitable firms 

(HIGH_Π=1) use more negative discretionary accruals during years of high oil prices relative to 

the base year, the interaction coefficient (β18) is predicted to be negative and significant. In 

addition, a series of t-test are also performed comparing the estimated coefficients of the 

profitability measure (β17) and the interaction term (β18) to each of parameters for low-price 

years (β11, β12, and β13). 

 

Tests of Abnormal DD&A and Reserve Manipulation 

In the second part of the study’s analysis (depletion sample), a modified version of the 

model developed by Qiang (2007) is used to estimate levels of abnormal DDA expense. Qiang’s 

original model was developed to estimate abnormal depreciation. The modifications to the Qiang 

model introduced in this study are necessary to account for the different inputs used in the 

calculation of depletion expense for firms in oil and gas industry such as capitalized exploration 

costs, oil and gas reserves estimates, and annual production of oil and gas. As shown in equation 

(2) (section 3.2) all these variables are important determinants of aggregate annual DDA expense 

reported for each firm. The Qiang model assumes that depreciation is a function of the property, 
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plant, and equipment (PPE) at the beginning of the year, and changes in net operating assets 

(∆NOA). Qiang (2007) uses the error term from the following regression to measure abnormal 

depreciation for a firm in a given year:   

      
∆

 

Where (subscripts omitted); 

DDA Equals total depreciation, depletion, and amortization expense for firm i at the 
end of fiscal year t; 

MVE Total market value of equity for firm i at the end of fiscal year t; 

PPE Gross property, plant, and equipment for firm i at the beginning of the fiscal 
year (t-1); 

∆NOA Net operating assets for firm i at the end of fiscal year t.  

In order to account for the effects of estimated total proved oil and gas reserves (TP) and 

annual production (PROD) on the determination of annual depletion expense two additional 

variables to are included in the Qiang model after adjusting them for the firm’s effective average 

selling price for oil (Oil_Price). To account for changes in capitalized exploration and 

development costs for oil and gas companies, total annual capital expenditures (CAPX) is added 

to the estimation model. The PPE data item in Qiang’s model includes all capitalized costs of 

exploration and development that are subject to depletion using the units-of-production method. 

Hence, the model used to estimate abnormal DDA for firms in oil and gas production industry 

(SIC=1311) is as follows35: 

                                                 
35 The modified-Qiang model is estimated cross-sectionally for each year in the study (2002-2008) and then use 
parameter estimates to estimate abnormal DDA in equation (11). The estimations (un-tabulated) for the modified 
Qiang (2007) model yield highly significant F-tests for all sample years (2002-2008) with an average adjusted-R2 of 

(9)
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      ∆      

Where; 

CAPX Equals capital expenditures for firm i at the end of fiscal year t; 

PROD Equals the total number of equivalent barrels of oil produced times the average 
effective oil price (Oil_Priceit) for firm i at the end of fiscal year t (Form 10Ks); 

TP Equals the total number of equivalent barrels of proved oil reserves times the 
average effective oil price (Oil_Priceit) for firm i at the end of fiscal year t 
(Form 10Ks); 

All other variables are as defined previously. 

Parameter estimates from equation (10) are then used to calculate abnormal DDA as follows: 

 _     ∆      

Where; 

AB_DDA Abnormal (discretionary) DDA for firm i for fiscal year t. 

 Consistent with predictions of earnings management for oil and gas firms, I hypothesize 

that these firms will generally have abnormal DDA in periods of increased oil prices (2006 – 

2008). Furthermore, I predict that more profitable firms will have higher abnormal DDA in 

periods of high oil prices (2006 – 2008) relative to periods with lower oil prices over the 

sampling period. In model (12) (below), I include interaction terms to capture the changes in 

using discretion in DDA expense for profitable firms (High_Π =1) during years with high oil 

prices compared to those with lower oil prices. Consistent with models 7 and 8, the year 2002 is 

                                                                                                                                                             
95.19% and correctly predicted with significant signs on parameter estimates. A total of 73 unique firms had 
complete data for this estimation.    

(10)

(11)
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also used the base-group in this model. Hence, I perform a series of parameter t-test to complete 

the testing of H3 and H4 comparing high-price years to low-price ones. I estimate the following 

regression: 

_  _  _  _ _

 /  _  _  

    _  

 _  _ 08 03 04 05 06

07 08     

Where; 

Oil_Price36 Average effective selling price for oil for firm i during fiscal year t (Form 
10K); 

REV Annual revisions of oil equivalent in millions of barrels for the fiscal year t 
(Form 10K);  

AQUIRED Total acquired reserves of oil equivalent in millions of barrels for the fiscal 
year t (Form 10K); 

DISC Total discovered reserves of oil equivalent in millions of barrels for the fiscal 
year t (Form 10K); 

RES_SALES Total reserves sold (in place) of oil equivalent in millions of barrels for the 
fiscal year t (Form 10K);  

HIGH_Π Indicator variable set equal to 1 if ROA for firm i in year t is ranked in upper 
five deciles relative to all other firm-years in the sampling period37. 

                                                 
36 I use the effective selling price of oil and gas for sample companies because it better reflects the cash flows and 
profitability of the company. Effective oil and gas prices differ for each company and each reporting year depending 
of the grade and location of oil and gas sold and changes in global spot prices. 
37 The test variable High_Π is redefined in the second stage regression due to the relatively limited sample size in 
the manually-collected data. The prior specification of High_Π results in an average of 11 firms that are “at-risk” in 
a given year relative to 400 total firm-years with available data, resulting in low power for statistical tests. The 
revised specification allows some less profitable firms (ROA deciles 5 through 7) to be classified as “high-profit,” 
increasing the power of statistical tests. Any potential bias resulting from including less profitable firms in the high-
profitability category would decrease the likelihood of rejecting the null hypotheses presented. 

(12)
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Consistent with the prediction in H3 that oil and gas companies generally would increase 

DDA during years of high oil prices (2006 – 2008), I expect the sign on (β22, β23, and β24) to be 

positive and significant in equation (12). Parameter t-test comparing these coefficients to those 

low price years (β19, β20, and β21) are also predicted to be positive and significant indicating that 

during high-price years oil and gas companies report higher abnormal DDA expense. 

Furthermore, the sign on β17 is hypothesized to be positive and significant indicating that more 

profitable oil and gas firm-years will generally have higher abnormal DDA relative to the base 

year (2002). As predicted in H4, I also expect β17 to be significantly higher than coefficients for 

low-price years (2003 – 2005) (β19, β20, and β21). Finally, β18 on the interaction term (HIGH_Πit 

× Y08) is predicted to be positive and significant38. In addition, the parameter on this interaction 

term is predicted to be significantly larger than those of all low-price years (2003 – 2005) (β19, 

β20, and β21). These predictions indicate that more profitable oil and gas firms have more 

abnormal DDA in years when oil prices are high (i.e.2008) compared to low-price years and less 

profitable firms.  

 The fifth hypothesis (H5a) predicts that oil and gas companies will report more negative 

reserve revisions in years with high oil prices (2006 – 2008) than in years with lower prices 

(2002 – 2005). H5b predicts that highly profitable oil and gas companies will report more 

negative reserve revisions during periods of high oil prices compared to periods of lower oil 

prices. Moreover, if oil and gas companies use negative revisions to report higher DDA expense, 

I hypothesize that more profitable companies with negative revisions will have higher levels of 

abnormal DDA when oil prices are high than in all other years and compared to less profitable 

companies (H5c). To test these predictions, I re-estimate equation (12) while including an 

                                                 
38 The interaction for years 2006 and 2007 is omitted in the second stage regression due to results from the first stage 
(discretionary accruals models) not indicating any negative abnormal accruals during those years. 
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indicator variable for the presence of negative revisions (REV_DUM) and an interaction term for 

more profitable firms (HIGH_Π) and fiscal year 2008 (Y08). The estimated regression model is 

as follows:  

_  _  _  _

_  /  _

 _     

 _   _  _

 _ 08 _ 03 04 05 06

07 08      

Consistent with (H5c) β19 is predicted to be positive and significant. Furthermore, β19 is 

predicted to be significantly larger than each of the coefficients for low-price years 

(β20, β21, and β22). These predictions indicate that more profitable firms with negative 

revisions have higher abnormal DDA in 2008 relative to all other years, and compared 

with less profitable firms, and firms with positive revisions. Since the predictions of 

H5a and H5b are not related to abnormal DDA, they are tested using standard t-tests.

(13)
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CHAPTER 5 

EMPIRICAL RESULTS 

Data Description: Accruals-Based Earnings Management Sample 

Tables 1a and 1b present descriptive statistics and univariate tests of differences for all 

variables in the sample firms partitioned by industry (1a) and profitability (1b). All stated t-test 

values are two-sided unless otherwise indicated. The results show that firms in the refining 

industry are significantly larger than those in the production industry (t-value = -10.62). Results 

also show that the oil refining firms, on average, are more profitable (net income) (t-value = -

4.13), and have more positive operating cash flows (t-value = -4.82) compared to producing 

firms. The results also show that about 50% of oil producing firms uses the full cost method, 

compared to only 2.2% in the oil refining industry. Interestingly, univariate tests of abnormal 

accruals show that the average oil refining firm has more negative current discretionary accruals 

(t-value = 3.10), but does not have lower total discretionary accruals (t-value = -1.64), than the 

average oil producing firm.  

Table 1b also reveals several significant differences in studied variables for sample firm-

years when partitioned by the profitability proxy (HIGH_Π). Recall that a given firm-year will 

have HIGH_Πit =1 if the firm’s return on assets (ROA) is ranked in the top two deciles in that 

fiscal year. The results reveal that highly profitable oil and gas firms are significantly larger (t-

value = 6.06), more mature in growth (t-value = -2.33), have a lower probability of bankruptcy 

(t-value = -12.03), are less leveraged (t-value = -4.69), and, on average, report more DDA 

expense (t-value = 3.42) than less profitable firms. Furthermore, only 33.70% of highly 

profitable oil and gas firms use the full cost method compared to 50.07% for less profitable or 

loss firms. Finally, highly profitable oil and gas firms have, on average, more negative current 



 

40 

and total discretionary accruals (Wilcoxon t-value = -3.90 and -5.61, respectively). This finding 

is important because it indicates that higher profitability during any year in the sampling period 

is associated with more negative discretionary accruals. This result is consistent with the 

prediction of H2. 

Table 2a presents correlation coefficients for variables of interest during the sample 

period for firms with complete regression data (N = 666). The results show that, compared to 

smaller industry peers, larger oil and gas firms, have a lower book-to-market ratio (ρ = -14.4%, 

p-value = 0.0002), are less leveraged (ρ = -17.8%, p-value = <.0001), are financially more stable 

(ρ= -28.6%, p-value = <.0001), and more likely to use the successful efforts method (ρ = -

14.1%, p-value = 0.0003). Moreover, the coefficients show that larger oil and gas firms have 

more negative current (ρ = -10.4%, p-value = 0.0071) and total discretionary accruals (ρ = -

20.8%, p-value = <.0001) than smaller firms. Correlations also show that highly profitable firms 

(HIGH_Π = 1) are more likely to use the successful efforts method (ρ = -13.5%, p-value = 

0.0005) than less profitable firms. 

More importantly, highly profitable firms have more negative current (ρ = -14.3%, p-

value = 0.0002) and total discretionary accruals (ρ = -13.8%, p-value = 0.0004). This 

relationship is consistent with the prediction in H2. Interestingly, oil and gas firms have more 

negative current (ρ = -11.4%, p-value = 0.0032) and total discretionary accruals (ρ = -13.9%, p-

value = 0.0003) during any year in the sampling period when their average effective oil selling 

price is above $50/barrel (High_Price = 1). This statistic supports the argument that discretionary 

accruals are associated with oil price volatility irrespective of the time period examined. 
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Data Description: Depletion Sample 

Table 1c presents descriptive statistics and univariate tests of differences in all variables 

for the depletion sample containing firms with available data from the oil and gas production 

industry. The presented statistics are partitioned by the profitability proxy indicator variable 

(HIGH_Π)39. The results show that more profitable firms (HIGH_Π = 1) are larger (t-value = 

9.86), financially healthier (Zmi_Prob t-value = -12.32), and have more positive cash flows 

(NEG_CFO t-value = -12.02) than less profitable industry peers. Results also show that, on 

average, more profitable firms have lower proved and proved developed oil and gas reserves 

relative to their size (TP t-value = -3.35, TPD t-value = -3.35), lower oil and gas production 

relative to their size (PROD t-value = -3.43), and higher revisions over the sampling period 

relative to their size (REV t-value = 2.77). The results do not indicate any significant differences 

between the two groups in the oil and gas method of choice (OG_Method t-value = -1.63) or 

abnormal DDA expense (AB_DDA t-value = 0.75).  

These results indicate that more profitable firms normally report positive revisions to 

their reserves. This may be due to their ability to use more advanced extraction and reserve 

estimation technology than less profitable firms, given their larger size and higher cash flows. 

Also, as discussed previously, shareholders and analysts generally view increases in reserves as 

“good news” indicating future positive cash flows. In general, theses univariate tests do not 

support H4 that more profitable firms generally report higher abnormal DDA expense compared 

to less profitable firms over the sampling period (2002 – 2008). 

Table 1d presents tests of differences in reserve revisions across all years in the study 

(2002 – 2008). The t-statistics shown indicate whether reserve revisions (REV) are higher or 
                                                 
39 The profitability proxy (High_Π) presented in Table 1 (panel C) is redefined to include ROA deciles 5 through 9 
for firms with High_Π =1. See footnote 37 for a discussion of this procedure.   
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lower in the indicated year than in all other years in the sample. The results indicate that firms in 

2008 had more negative revisions than in all other years in study (t-value = 3.46). This finding 

supports the prediction of H5a that oil and gas firms would report more negative revisions in 

years of high oil prices than in those with lower prices.  

In separate (un-tabulated) tests, I partitioned the sample based on profitability (HIGH_Π 

= 1) and sample year (Y08). In effect, this partition compares more profitable firms in 2008 to all 

other firm-years (profitable or not). The results indicate that the more profitable firms (HIGH_Π 

= 1) have more abnormal DDA expense in 2008 than in all other firm-years (t-value = 3.32), and 

are more likely to report negative reserve revisions (t-value = 2.54). These results generally 

support the hypotheses that more profitable firms will report higher abnormal DDA expense in 

years when oil prices are relatively higher than others (H5b) and these companies will use 

negative reserve revisions to increase reported DDA expense (H5c). 

Table 2b reports correlation coefficients for firm-years in the depletion sample with 

complete data for regression analysis (N = 400). The results show that larger oil and gas 

producing firms have a larger effective oil selling price (ρ = 13.8%, p-value = 0.0048), are less 

successful in discovering new oil reserves relative to their size (ρ = -11.5%, p-value = 0.0219), 

and have a lower probability of bankruptcy (ρ = -25.57%, p-value = <.0001). The results also 

show that companies using the full cost method are less profitable (ρ = -9.9%, p-value = 0.048), 

and have more negative reserve revisions (ρ = -12.9%, p-value = 0.0096) than those using the 

successful efforts method of accounting.  

Table 2c presents correlation coefficients between dependant variables used in all 

regressions (TD_ACC, CD_ACC, and AB_DDA), the high-profit indicator variable (HIGH_Π), 

and other manually collected oil and gas reserve data. The results show that in the smaller 
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depletion sample (69 firms), more profitable firm-years have more negative total discretionary (ρ 

= -16.3%, p-value = 0.0014) and current discretionary accruals (ρ = -23.9%, p-value = <.0001) 

than less profitable firm-years. Finally, there is no significant correlation between the two 

discretionary accruals measures (TD_ACC and CD_ACC) and the abnormal DDA expense 

measure (AB_DDA) or any other of the manually collected oil and gas reserve variable. 

 

Results of Hypotheses Tests 

Analysis of Accruals-Based Earnings Management 

Tables 3a and 3b present regression parameter estimates and key statistics using current 

discretionary accruals as the dependent variable in models (7) and (8), respectively. Panel A also 

shows estimates of model (7) partitioned by industry (SIC = 1311 or 2911). Panel B shows 

estimates for model (8) that include an interaction effect between years with high oil prices 

(2006 – 2008) and the proxy measure for high profitability (HIGH_Π). 

Estimates in Table 3a show that all three model estimations are significant (F-test p-value 

< .0001) with moderate to high explanatory power (Adj. R2 is between 10.63% and 57.43%). 

Consistent with prior research, estimation 1 in Table 3a shows that the presence of negative 

operating cash flows is significantly and positively associated with current discretionary accruals 

(t-value = 7.20). Estimation 1 in Table 3a also shows that current discretionary accruals are more 

prevalent in oil and gas producing firms than in oil refining firms (t-value = -2.99). More 

importantly, it also shows that oil and gas firms exhibit more negative current discretionary 

accruals in 2008 (t-value = -1.97), compared to the base year (2002). Parameter t-tests40 in table 

5b also indicate that current discretionary accruals are more negative in 2008 compared to 2002, 

                                                 
40 All parameter t-tests reported from tables 5a, 5b, 6a, 6b, 7b, and 7c are one-tailed t-tests. All other reported t-
values are two-tailed, unless otherwise indicated.  
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and 2003 (t-values = -3.94, and -1.86, respectively), but not the two remaining low-price years 

(2004 and 2005). Parameters for 2006 and 2007 are not significantly different from those of any 

of the low-price years (2002 – 2005). These results only partially support H1. 

Estimations 1 and 2 in Table 3b show that highly profitable oil and gas firm-years 

(HIGH_Π = 1) are more likely to have negative discretionary accruals, relative to the base year 

(2002) (t-value = -3.95, and -4.03, respectively). Moreover, parameter t-test in table 6b confirm 

that highly profitable firm-years have significantly more negative current discretionary accruals 

compared to low-price years (2002 – 2005) (t-values = -6.74, -2.52, -2.15, and -1.83, 

respectively). These findings are consistent with predictions in H2. Interestingly, estimation 3 

shows that the parameter for the interaction term (HIGH_Π × Y08) is negative and highly 

significant (t-value = -5.06). In addition, parameter t-tests in table 6b show that the parameter for 

the interaction term (HIGH_Π×Y08) is lower than each of those for low price years (t-values = -

7.90, -4.50, -4.30, and -4.11). This finding suggests that highly profitable firms were more likely 

to use negative current discretionary accruals in 2008, a year in which oil price soared to record 

levels and congressional hearings intensified, compared to all low-price years. 

Tables 4a and 4b present similar estimations to those in Tables 3a and 3b using total 

discretionary accruals as the dependant variable. A noticeable difference relative to estimations 

in Tables 3a and 3b is that several control variables become significant in this model, and the 

overall fit is improved over models in Tables 3a and 3b for oil producing firms (Adj. R2 is 

between 19.66% and 53.35%). Estimation 1 in Table 4a shows that larger oil and gas firms have 

more negative total discretionary accruals (t-value = -3.38). Also, consistent with findings for 

current discretionary accruals, estimation 1 (Table 4a) shows that the use of total discretionary 

accruals depends on the industry. The results indicate that firms in the oil and gas production 
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industry generally have more negative total discretionary accruals than those in the oil refining 

industry (t-value = -2.91). The parameter estimates for the test variables (Y06, Y07, and Y08) 

are not significant (t-values = -0.45, -0.09, and -0.70, respectively). In addition, parameter t-test 

for each of the high-price versus low-price years in table 5a are not significant. This implies that 

there is no evidence that oil and gas firms generally use negative total discretionary accruals 

during years of high oil prices (high political scrutiny). Estimations for the sample partitioned by 

industry (estimations 2 and 3) are generally consistent with results in estimation 1. However, the 

partition for oil and gas refining firms show that this subsample of firms reports more negative 

discretionary accruals during periods of high oil prices (Y06: t-value = -2.17, Y07: t-value41 = -

1.62, and Y08: t-value = -1.81) relative to the base year (2002). Additional (un-tabulated) 

parameter t-tests indicate that oil and gas refining firms also have more negative total 

discretionary accruals in high-price years compared to 2005, but not 2003 and 200442.  The same 

coefficients are not significant for the oil and gas producing firms (estimation 2). This finding is 

partially consistent with prior research, indicating that oil refining firms use negative total 

discretionary accruals to reduce earnings in periods of high oil prices (e.g., Han and Wang, 1998; 

Byard et al., 2007).  

Table 4b, shows the estimations of model (8) including the high profitability indictor 

(High_Π) and fiscal year interactions. The results show that the parameter estimate for the test 

variable (High_Π) is negative and highly significant in all three estimations (t-values = -4.18, -

4.29, and -2.78). In addition, parameter t-test in table 6a indicate that highly profitable firm-years 

have more negative total discretionary accruals compared to low-price years (2002 – 2005) (t-

                                                 
41 Significant as a one-sided test. 
42 Estimation 3 in Table 4a is based upon a small sample of 9 oil and gas refining firms with available data. 
Therefore, the reader is cautioned in generalizing the results of this model to all firms in the industry. 
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values = -6.54, -2.79, -3.09, and -1.30, respectively). This finding is consistent with predictions 

in H2 and also suggests that the use of negative total discretionary accruals does not necessarily 

depend on oil prices or the time period examined, but may be influenced by the political 

visibility of the firm as reflected in its profitability, without regard to the time period or oil price 

levels. Consistent with the finding for current discretionary accruals, the parameter estimate for 

the interaction term (HIGH_Π × Y08) is negative and highly significant. Moreover, t-tests in 

table 6a show that the parameter of the interaction term is lower than each for those for low-price 

years indicator variables (2002 – 2005) (t-values = -8.36, -3.90, -4.15, and -3.01, respectively). 

These findings suggest that highly profitable firms were more likely to use negative total 

discretionary accruals in 2008 than in all other low-price and low-profit years in the sample 

period. Similar interaction terms for 2006 and 2007 all were not significant in estimations 1 and 

2, respectively (Table 4b). This finding may be due to lower political scrutiny in those two years 

(2006 and 2007) than in 2008. 

 

Analysis of Abnormal DDA and Reserve Manipulation 

Table 7a presents regression parameter estimates and key statistics using abnormal DDA 

(AB_DDA) as the dependent variable. Estimation 1 shows the parameter estimates for Model 

(12) excluding any interaction terms. The two remaining estimations (2 and 3) are for model 13. 

Estimation 2 only includes interactions for fiscal year 2008 (Y08)43 and High_Π. Estimation 3 

includes the negative reserve revisions indicator (REV_DUM) and its interactions with High_ Π 

and Y08. All estimations shown are for the depletion sample firms in the oil and gas production 

industry (SIC 1311).  

                                                 
43 In abnormal DDA regressions I only report interactions for fiscal year 2008 because first stage results suggest it to 
be the year in which oil and gas firms manipulate earnings. 
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Table 7a shows that all three model estimations are significant (F-test p-value < .0001) 

with moderate to high explanatory power (Adj. R2 is between 33.16% and 40.38%). Estimation 1 

shows that larger oil and gas firms have lower abnormal DDA expense than smaller firms (t-

value = -1.92). The results also show higher abnormal DDA expense is positively associated with 

growth (BM_Ratio) (t-value = 3.21), reserve revisions (REV) (t-value = 4.45), and reserve sales 

in-place (RES_SALES) (t-value = 2.35). More importantly, the results show that more profitable 

firm-years (HIGH_Π = 1) have higher abnormal DDA than less profitable firm-years (one-tail t-

value = 2.96), and that sample firms have higher abnormal DDA expense in fiscal years 2006 (t-

value = 1.75), 2007 (t-value = 3.31), and 2008 (t-value= 5.36) relative to the regression base year 

(2002). Additional parameter t-tests in table 7b confirm that oil and gas companies generally 

report higher abnormal DDA in high-price years (2006 – 2008) compared to low-price years 

(2002 – 2005). Table 7c also presents parameter t-tests showing that highly profitable firm-years 

have higher abnormal DDA expense compared to 2002 and 2003, but not 2004 or 2005. These 

results support predictions in H3 and H4 that oil and gas companies generally will have higher 

abnormal DDA in higher oil price years (2006 – 2008) than in other years, and more profitable 

firms generally will have higher abnormal DDA expense than less profitable firms, respectively. 

Estimation 2 in Table 7a is mostly consistent with estimation 1. All control variables 

have similar signs and significance levels to those in estimation 1. More importantly, this 

estimation includes an interaction term (HIGH_Π × Y08) to capture any differences in abnormal 

DDA expense for more profitable firms in 2008. The estimated parameter on the interaction term 

β18 is positive and significant (t-value = 6.84) indicating that more profitable firms have higher 

abnormal DDA expense in 2008 relative to the base year (2002). Moreover, parameter t-tests in 

table 7c show that the coefficient of the interaction term (HIGH_Π × Y08) is significantly larger 



 

48 

than each of those for low-price years (2002 – 2005) (t-values =13.68, 7.66, 6.42, and 4.54, 

respectively). These results generally show that DDA expense is an important accrual for 

manipulation by highly profitable oil and gas firms that wish to report lower earnings in periods 

of higher oil prices (H5c). 

Finally, estimation 3 in Table 7a shows parameter estimates on all control variables that 

are consistent with the base model (without interactions). In this estimation, I seek to establish a 

link between negative reserve revisions and abnormal DDA expense for highly profitable firms 

in 2008. Hence, I introduce a dummy variable (REV_DUM) that captures the presence of 

negative reserve revisions in a particular year, and an interaction term to capture any differences 

in abnormal DDA expense for highly profitable firms in 2008 reporting negative revisions 

(HIGH_Πit × Y08 × REV_DUM). The parameter estimate on the interaction term (β19) is positive 

and significant (t-value = 4.07) indicating that more profitable oil and gas firms in 2008 with 

negative reserve revisions are more likely to have higher abnormal DDA expense. Parameter t-

tests in table 7c also indicate that interaction parameter (β19) is significantly larger than each of 

those for low-price years (2002 – 2005).  In other (un-tabulated) tests, reserve revisions for more 

profitable companies in 2008 are more negative relative to all other years (one tailed t-value = 

3.34). These results are significant in that they show that reserve revisions are manipulated by 

profitable oil and gas firms that wish to reduce reported earnings in years of high oil prices (2006 

– 2008) (high political scrutiny). 

x                                                                                
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CHAPTER 6 

CONCLUSION 

This study examines the use discretionary accruals and oil and gas reserve estimations in 

the oil and gas industry to reduce reported earnings during periods of high oil prices. This study 

also looks at the effect of profitability on companies’ use of discretionary accruals and reserve 

estimates. This study assumes that oil prices and profitability proxy for political scrutiny. The 

increase in energy prices and profits in the industry in recent years, particularly from 2006 to 

2008, resulted in higher scrutiny from the U.S. Congress. As shown by the proliferation of U.S. 

Congressional hearings that investigated the increases in oil prices, accused oil and gas firms of 

price manipulation and profiteering, and proposed additional taxes on windfall profits in the oil 

and gas industry, the political climate in these years was unfavorable for the oil and gas industry.  

Results provide some evidence that oil and gas producing firms managed earnings using 

negative discretionary accruals in an effort to reduce their reported profits during 2008. The 

study provides evidence that companies that lead the industry in terms of return on assets are 

more aggressive in their use of negative current and total discretionary accruals. The results also 

show some evidence of oil refining firms using total (but not current) discretionary accruals to 

reduce earnings during periods of high oil prices (2006 to 2008). These findings extend those in 

prior research that only showed evidence of oil refining firms reducing earnings in years of high 

oil prices.  

An important limitation of this study is the small sample size of oil refining firms with 

available data to estimate discretionary accruals models that include all known and relevant 

control variables used in recent studies due to missing Compustat data. This small sample size 

may significantly limit the generalization of presented results to all firms in the refining industry. 
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Future research in this area should examine alternative ways in which larger oil and gas refining 

firms reduce political scrutiny. 

The second part of this study examines DDA expense for oil and gas producing firms as a 

potential accrual used to reduce earnings in periods of high oil prices. DDA expense is seen as a 

an important account for the exercise of discretion by managers of oil and gas firms due to the 

inherent judgment involved in estimating annual oil and gas reserves used in estimating 

depletion expense that use the units-of-production method. DDA expense analysis includes an 

estimation model for abnormal DDA expense using a modified version of the model introduced 

by Qiang (2007). Results provide some evidence that profitable oil and gas producing firms 

generally report higher abnormal DDA expense regardless of the period examined. Moreover, 

profitable firms had higher abnormal DDA expense in 2008 relative to all low-price years (2002 

– 2005) and less-profitable firm. Interestingly, the results also indicate that those profitable firms 

in 2008 with negative reserve revisions were more likely to have abnormal DDA expense. 

Overall, the results support the view that DDA expense is an important source of earnings 

management in the oil and gas industry for firms desiring to reduce reported profits in response 

to increased political scrutiny. The results also show that these firms may use annual oil and gas 

reserve revisions to increase reported DDA expense and thereby lower earnings in these 

politically sensitive years.  

The findings of this study contribute to the research stream that examines the political 

costs hypothesis by showing how companies can report lower earnings. This research identifies 

discretion in estimating DDA expense as a primary means used by such companies to reduce 

reported earnings. Furthermore, the study shows that oil and gas producing firms use their 

discretion in making reserve revisions to enable them to report higher DDA expense and, 
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accordingly, lower earnings. These results are of interest to regulators interested in understanding 

how companies manage reported earnings. They also may interest researchers, regulators, and 

legislators interested in examining questions related to the reliability and usefulness of SEC 

mandated supplemental oil and gas reserve disclosures. 
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______________________________________________________________________________ 

FIGURE 1 

Monthly Spot Price per Barrel of Oil44 

 

______________________________________________________________________________ 

 

 

                                                 
44 Source: Energy Information Administration (tonto.eia.doe.gov/dnav/pet/hist/rwtcM.htm) 
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TABLE 1a: Financial and Market Characteristics of Sample Firms and Tests of Differences 
Univariate Tests of Differences Comparing Oil Producing and Oil Refining Firm-Years 

 
 Oil Producing Firm-Years 

(SIC=1311) [A] 
 

Oil Refining Firm-Years 
(SIC=2911) [B] 

Tests of Differences 
[A-B] 

Variablesc 
N± Mean Median N± Mean Median  

T statistic§ 

Wilcoxon 
Ranks Test† 

DT_ACC 887 -0.011 -0.0155 133 0.008 -0.008 -1.64 -1.54 
DC_ACC 898 0.032 0.001 152 -0.006 -0.008 3.10*** 2.71*** 

LN_MVE 860 5.388 5.706 116 8.042 8.267 -10.62*** -9.78*** 

Zmi_Prob 963 0.235 0.071 138 0.189 0.100 2.12** -1.52 

BM_Ratio 859 0.874 0.462 116 1.078 0.481 -0.55 -1.44 
Debt/Equity 859 1.325 0.283 116 0.926 0.238 1.13 0.53 
OG_Method 812 0.500 0.500 46 0.022 0.000 17.12*** N/A 

CA_1 797 -0.049 -0.036 127 -0.026 -0.016 -2.41** -3.29*** 

NEG_CFO 1042 0.252 0.000 143 0.112 0.000 4.70*** N/A 

LOSS 1042 0.405 0.000 143 0.189 0.000 5.97*** 5.00*** 

Net Income 975 136.301 4.790 138 3030.330 221.696 -4.13*** -9.53*** 

DDA 969 170.458 22.379 138 1449.640 159.500 -5.08*** -8.45*** 

Operating Cash flows 972 367.666 39.180 138 4830.490 509.013 -4.82*** -9.74*** 

§T-statistic is corrected for unequal variances using the Satterthwaite (1946) approximation. The test statistics indicate differences for each 
variable between the two groups presented (oil producing firms versus oil refining firms). 
†Normal (Z) approximation for the Wilcoxon ranks test is reported for continuous variables only. 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
c Refer to exhibits A and B for variable definitions. 
±Firm-years. 
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TABLE 1b: Financial and Market Characteristics of Sample Firms and Tests of Differences 

Univariate Tests of Differences Comparing Highly-Profitable Firm-Years and Less-Profitable Firm-Years 
 

 High-Profitability Firm-Years 
(HIGH_Π=1) [A] 

 

Low-Profitability Firm-Years 
(HIGH_Π=0) [B] 

Tests of Differences 
[A-B] 

Variablesc 
N± Mean Median N± Mean Median  

T statistic§ 

Wilcoxon 
Ranks Test† 

DT_ACC 212 -0.049 -0.054 808 -0.001 -0.007 -3.47*** -5.61*** 

DC_ACC 222 -0.009 -0.029 919 0.001 -0.001 0.81 -3.90*** 

LN_MVE 192 6.730 6.778 784 5.452 5.746 6.06*** 5.37*** 

Zmi_Prob 214 0.071 0.010 887 0.267 0.106 -12.03*** -11.26*** 

BM_Ratio 192 0.424 0.394 783 1.014 0.495 -2.33** -3.88*** 

Debt/Equity 192 0.276 0.108 783 1.523 0.335 -4.69*** -8.40*** 

OG_Method 163 0.337 0.000 695 0.507 1.000 -3.92*** -3.89*** 

CA_1 188 -0.033 -0.030 736 -0.049 -0.033 1.80* 0.91 

NEG_CFO 214 0.033 0.000 971 0.279 0.000 -13.06*** -7.70*** 

LOSS 214 0.000 0.000 971 0.462 0.000 -28.89*** -12.62*** 

Net Income 214 1993.340 95.178 899 138.491 2.340 4.13*** 12.40*** 

DDA 214 748.500 40.747 893 229.614 27.332 3.42*** 2.73*** 

Operating Cash flows 214 2733.400 143.987 896 489.991 41.148 3.77*** 6.53*** 

§T-statistic is corrected for unequal variances using the Satterthwaite (1946) approximation. The test statistics indicate differences for each 
variable between the two groups presented (HIGH_Π = 1) versus (HIGH_Π = 0). 
†Normal (Z) approximation for the Wilcoxon ranks test is reported for continuous variables only. 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
c Refer to exhibits A and B for variable definitions. 
±Firm-years. 
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TABLE 1c: Financial and Market Characteristics of Sample Firms and Tests of Differences 
Univariate Tests of Differences Comparing Highly Profitable and Less-Profitable Firm-Years in the Oil and Gas Production 

Industry (SIC = 1311) 
 

 High-Profitability Firm-Years 
(HIGH_Π=1) [A] 

 

Low-Profitability Firm-Years 
(HIGH_Π=0) [B] 

Tests of Differences 
[A-B] 

Variables¢,c 
N± Mean Median N± Mean Median  

T statistic§ 

Wilcoxon 
Ranks Test† 

AB_DDA 235 0.038 0.012 225 0.045 0.013 0.75 -2.38*** 
LN_MVE 235 6.725 6.990 239 4.739 4.971 9.86*** 8.96*** 
Zmi_Prob 245 0.083 0.043 254 0.396 0.251 -12.32*** -9.27*** 

BM_Ratio 235 0.514 0.465 239 0.573 0.455 -0.98 0.53 
Debt/Equity 235 0.371 0.235 239 1.321 0.463 -4.68*** -4.92*** 

OG_Method 238 0.433 0.000 259 0.506 1.000 -1.63 N/A 
LOSS 245 0.004 0.000 289 0.678 1.000 -24.22*** N/A 
NEG_CFO 245 0.012 0.000 289 0.363 0.000 -12.02*** N/A 
TP 235 0.115 0.087 237 0.210 0.085 -3.35*** 0.42 
TPD 235 0.115 0.087 237 0.210 0.085 -3.35*** 0.42 
PROD 235 0.009 0.007 234 0.014 0.008 -3.43*** 0.24 
REV 235 0.001 0.0002 234 -0.020 -0.001 2.77*** 3.26*** 

AQUIRED 235 0.011 0.002 234 0.014 0.000 -1.20 3.71*** 

DISC 235 0.013 0.011 233 0.016 0.008 -1.83* 1.39 
RES_SALES 235 0.003 0.00006 233 0.008 0.000 -2.70*** 1.30 
Oil_Price 234 48.321 47.610 205 51.346 53.370 -1.43 0.44 
§T-statistic is corrected for unequal variances using the Satterthwaite (1946) approximation. The test statistics indicate differences for each 
variable between the two groups presented (HIGH_Π = 1) versus (HIGH_Π = 0). 
†Normal (Z) approximation for the Wilcoxon ranks test is reported for continuous variables only. 
¢Oil and gas reserve variables (TP, TPD, PROD, REV, AQUIRED, DISC, and RES_SALES) are not adjusted for average oil prices in shown 
univariate t-tests and Wilcoxon ranks test to eliminate the confounding effect of changes in oil prices over the sampling period and across firms. 
As shown, the tests for these variables show any significant differences in equivalent barrels of oil between profitable and less profitable firm-
years. All reserve variables tested are deflated by the market value of equity (CSHO × PRCC_F).  
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
c Refer to exhibits A and B for variable definitions. ±Firm-years. 
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TABLE 1d: Oil and Gas Reserve Revisions from 2002 to 2008 
Univariate Tests of Differences Comparing Each Year in the Sample Against All other Years 

Fiscal-Year 2002 
(Y02=1) 

2003 
(Y03=1) 

2004 
(Y04=1) 

2005 
(Y05=1) 

2006 
(Y06=1) 

2007 
(Y07=1) 

2008 
(Y08=1) 

Variablec 
N± t-stat§ N t-stat N t-stat N t-stat N t-stat N t-stat N t-stat 

REV 61 1.27 66 -0.68 67 -0.89 69 -0.74 72 -0.98 74 -1.26 60 3.46*** 

§T-statistic is corrected for unequal variances using the Satterthwaite (1946) approximation. The test statistics indicates the 
difference in reserve revisions between each year indicated compared to all other years in the sample period (2002-2008). A positive 
t-statistic indicates that firms in the year shown have more positive reserve revisions compared to all other years, and vice versa. 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
c Refer to exhibits A and B for variable definitions. 
±Number of firms for the fiscal year indicated compared to all firm years in the depletion sample (409) 
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TABLE 2a: Pearson and Spearman Correlations 
Correlation Matrix for Accruals-Based Earnings Management Variablesa,b 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 
TD_ACCit 1  0.786 -0.138 -0.139 -0.208 0.011 0.025 0.035 -0.097 -0.002 0.063 0.383 0.162 -0.028 
   <.0001 0.0004 0.0003 <.0001 0.7833 0.5279 0.364 0.0121 0.9643 0.1071 <.0001 <.0001 0.4710 

CD_ACCit 2 0.759  -0.143 -0.114 -0.104 0.016 0.012 0.019 -0.089 0.002 -0.033 0.297 0.118 -0.093 
  <.0001  0.0002 0.0032 0.0071 0.6805 0.7614 0.6228 0.0218 0.9570 0.3991 <.0001 0.0023 0.0160 

HIGH_Πit 3 -0.137 -0.178  0.093 0.184 -0.245 -0.039 -0.063 0.473 0.039 -0.135 -0.172 -0.346 -0.141 
  0.0004 <.0001  0.0166 <.0001 <.0001 0.3168 0.1046 <.0001 0.3146 0.0005 <.0001 <.0001 0.0003 

High_Priceit 4 -0.125 -0.103 0.093  0.179 0.037 -0.045 -0.044 0.017 0.044 -0.020 -0.124 0.002 0.036 
  0.0012 0.0080 0.0166  <.0001 0.3369 0.2505 0.2545 0.6593 0.2612 0.6097 0.0014 0.9553 0.3549 
LN_MVEit 5 -0.224 -0.177 0.158 0.171  -0.286 -0.144 -0.178 0.337 0.072 -0.141 -0.333 -0.388 -0.420 
  <.0001 <.0001 <.0001 <.0001  <.0001 0.0002 <.0001 <.0001 0.0652 0.0003 <.0001 <.0001 <.0001 

Zmi_Probit 6 -0.021 0.008 -0.357 0.014 -0.012  -0.061 0.153 -0.585 -0.097 0.030 0.285 0.500 0.092 
  0.585 0.8319 <.0001 0.7213 0.7578  0.1189 <.0001 <.0001 0.0123 0.4389 <.0001 <.0001 0.0175 

BM_Ratioit 7 0.128 0.083 -0.144 0.015 -0.112 -0.127  0.778 0.035 0.012 0.083 -0.044 -0.040 0.018 
  0.0009 0.0334 0.0002 0.7075 0.0037 0.001  <.0001 0.3736 0.7637 0.032 0.253 0.307 0.644 

Debt/Equityit 8 0.065 0.057 -0.283 0.027 -0.006 0.686 0.314  -0.041 -0.013 0.050 -0.015 0.051 0.033 
  0.0944 0.1416 <.0001 0.4824 0.8728 <.0001 <.0001  0.2898 0.7390 0.1984 0.6958 0.1857 0.3961 
ROAit 9 -0.021 -0.236 0.678 0.036 0.403 -0.470 -0.018 -0.242  0.134 -0.084 -0.558 -0.688 -0.123 
  <.0001 <.0001 <.0001 0.3486 <.0001 <.0001 0.6350 <.0001  0.0005 0.0311 <.0001 <.0001 0.0015 

CA_1it 10 0.130 0.084 0.028 0.019 -0.036 -0.089 0.047 -0.067 0.038  -0.046 -0.186 -0.070 -0.082 
  0.0007 0.0300 0.4693 0.6322 0.3487 0.0211 0.2313 0.0842 0.3222  0.2314 <.0001 0.071 0.0339 

OG_Methodit 11 0.104 0.030 -0.135 -0.020 -0.140 -0.001 0.127 0.061 -0.152 -0.010  0.065 0.132 0.259 
  0.0074 0.4344 0.0005 0.6097 0.0003 0.976 0.0010 0.1189 <.0001 0.7910  0.0921 0.0007 <.0001 

NEG_CFOit 12 0.359 0.315 -0.172 -0.124 -0.339 0.141 -0.231 -0.149 -0.497 -0.081 0.065  0.527 0.082 
  <.0001 <.0001 <.0001 0.0014 <.0001 0.0003 <.0001 0.0001 <.0001 0.0378 0.0921  <.0001 0.0340 

LOSSit 13 0.192 0.175 -0.342 0.002 -0.413 0.352 -0.066 0.107 -0.809 0.006 0.132 0.527  0.142 
  <.0001 <.0001 <.0001 0.9553 <.0001 <.0001 0.0913 0.0056 <.0001 0.8750 0.0007 <.0001  0.0002 

Industryit 14 -0.068 -0.109 -0.141 0.036 -0.368 0.011 -0.010 0.075 -0.176 -0.148 0.259 0.082 0.142  
  0.0804 0.0047 0.0003 0.3549 <.0001 0.7806 0.7984 0.0517 <.0001 0.0001 <.0001 0.034 0.0002  
a Correlations shown for sample firm-years with complete data (N = 666). Pearson correlations are reported above the diagonal, and Spearman correlations are reported below. 
b Coefficients are shown on the first row and probabilities on the second row for each variable. 
c Refer to exhibits A and B for variable definitions. 
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TABLE 2b: Pearson and Spearman Correlations 
 Correlation Matrix for Independent Variables in Abnormal DDA Regressionsa,b 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
HIGH_Πit 1  0.333 -0.445 -0.105 -0.220 -0.099 -0.315 -0.646 -0.092 -0.189 -0.221 0.132 -0.098 -0.143 -0.147 
   <.0001 <.0001 0.0355 <.0001 0.0480 <.0001 <.0001 0.0648 0.0001 <.0001 0.0082 0.0504 0.0043 0.0031 

LN_MVEit 2 0.338  -0.257 -0.143 -0.314 0.086 -0.243 -0.358 0.141 -0.326 -0.386 0.113 -0.065 -0.115 -0.223 
  <.0001  <.0001 0.0040 <.0001 0.0853 <.0001 <.0001 0.0048 <.0001 <.0001 0.0237 0.1967 0.0219 <.0001 

Zmi_Probit 3 -0.380 -0.016  -0.251 0.451 0.005 0.191 0.526 0.148 0.320 0.355 -0.244 0.219 0.196 0.259 
  <.0001 0.7495  <.0001 <.0001 0.9238 0.0001 <.0001 0.0029 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

BM_Ratioit 4 -0.042 -0.058 -0.096  -0.038 0.112 -0.134 -0.004 0.066 0.226 0.191 -0.117 0.127 0.256 -0.056 
  0.4061 0.2503 0.0549  0.4442 0.0255 0.0071 0.9371 0.1870 <.0001 0.0001 0.0195 0.0108 <.0001 0.2630 

Debt/Equityit 5 -0.267 -0.025 0.723 0.350  0.059 0.093 0.253 0.099 0.786 0.812 -0.283 0.291 0.536 0.609 
  <.0001 0.6161 <.0001 <.0001  0.2422 0.0621 <.0001 0.0487 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

OG_Methodit 6 -0.099 0.070 0.021 0.223 0.091  -0.002 0.079 0.038 0.036 0.051 -0.070 0.015 0.062 0.082 
  0.048 0.1596 0.6723 <.0001 0.0700  0.9690 0.1136 0.4439 0.4687 0.3084 0.1603 0.7630 0.2126 0.1027 

NEG_CFOit 7 -0.315 -0.251 0.101 -0.181 -0.138 -0.002  0.473 -0.001 0.012 -0.021 -0.062 -0.055 -0.082 0.086 
  <.0001 <.0001 0.0443 0.0003 0.0057 0.969  <.0001 0.9871 0.8172 0.6786 0.2125 0.2729 0.1022 0.0861 

LOSSit 8 -0.646 -0.367 0.383 -0.037 0.156 0.079 0.473  0.186 0.168 0.224 -0.179 0.117 0.120 0.121 
  <.0001 <.0001 <.0001 0.4583 0.0018 0.1136 <.0001  0.0002 0.0007 <.0001 0.0003 0.0196 0.0162 0.0153 

Oil_Priceit 9 -0.048 0.156 0.047 0.036 0.065 0.034 -0.014 0.136  -0.121 -0.129 -0.076 -0.024 0.135 0.011 
  0.3346 0.0017 0.3535 0.4678 0.1971 0.4983 0.7823 0.0064  0.0154 0.0101 0.1274 0.6282 0.0070 0.8282 

TPit 10 -0.098 -0.033 0.417 0.437 0.687 -0.047 -0.256 -0.002 -0.251  0.843 -0.260 0.289 0.521 0.530 
  0.0513 0.5151 <.0001 <.0001 <.0001 0.3435 <.0001 0.9704 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 

PRODit 11 -0.122 -0.165 0.341 0.511 0.623 0.066 -0.277 0.028 -0.290 0.809  -0.250 0.283 0.547 0.539 
  0.0142 0.0009 <.0001 <.0001 <.0001 0.1867 <.0001 0.5798 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 

REVit 12 0.160 0.015 -0.138 -0.119 -0.117 -0.129 0.000 -0.171 -0.163 -0.031 -0.074  0.033 -0.332 -0.257 
  0.0013 0.7598 0.0058 0.0174 0.0188 0.0096 0.9958 0.0006 0.0011 0.5345 0.14  0.5123 <.0001 <.0001 

AQUIREDit 13 0.091 0.349 0.231 0.136 0.334 -0.013 -0.170 -0.098 -0.080 0.355 0.222 0.078  0.270 0.078 
  0.0693 <.0001 <.0001 0.0066 <.0001 0.7922 0.0006 0.0502 0.1107 <.0001 <.0001 0.118  <.0001 0.1201 

DISCit 14 -0.047 0.165 0.227 0.203 0.345 0.082 -0.202 -0.041 0.044 0.373 0.291 -0.087 0.166  0.251 
  0.3526 0.0009 <.0001 <.0001 <.0001 0.0997 <.0001 0.4089 0.3797 <.0001 <.0001 0.0819 0.0009  <.0001 

RES_SALESit 15 -0.029 0.273 0.143 0.176 0.190 0.166 -0.145 -0.127 -0.063 0.247 0.251 -0.007 0.196 0.234  
  0.5651 <.0001 0.0041 0.0004 0.0001 0.0009 0.0037 0.0109 0.2089 <.0001 <.0001 0.8846 <.0001 <.0001  
a Correlations reported firm-years with complete data (N = 400). Person correlations (first row) and probabilities (second row) are reported above the diagonal, and Spearman 
correlations are reported below it. Refer to exhibit A and B for variable definitions 
b Oil and gas reserve variables (TP, TPD, PROD, REV, AQUIRED, DISC, and RES_SALES) are not adjusted for average oil prices in shown correlation computations to eliminate the 
confounding effect of changes in oil prices over the sampling period and across firms. As shown, the tests for these variables show any significant correlations between these 
variables and other variables in the regression irrespective of changes in average effective oil prices. All reserve variables stated are deflated by the market value of equity (CSHO × 
PRCC_F). 
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TABLE 2c:Pearson and Spearman Correlations 
 Correlations for All Dependant Variables, Test Variable “HIGH_Π”, and Oil and Gas Reserve Variablesa,b,c 

  1 2 3 4 5 6 7 8 9 10 11 
TD_ACCit 1  0.776 -0.033 -0.124 -0.059 0.113 0.050 -0.047 -0.051 0.043 0.110 
   <.0001 0.5205 0.0153 0.2515 0.0273 0.3347 0.3603 0.3249 0.3998 0.0313 

CD_ACCit 2 0.719  0.023 -0.168 -0.050 0.047 0.038 -0.034 -0.101 0.016 0.149 
  <.0001  0.6571 0.001 0.329 0.3623 0.4641 0.5062 0.0503 0.7504 0.0036 

AB_DDAit 3 -0.070 0.066  -0.042 0.053 0.107 0.194 0.044 0.064 0.198 0.096 
  0.1731 0.2021  0.4126 0.3055 0.0371 0.0001 0.396 0.212 <.0001 0.0605 

HIGH_Πit 4 -0.163 -0.239 -0.120  -0.081 -0.200 -0.239 0.133 -0.073 -0.142 -0.150 
  0.0014 <.0001 0.0194  0.1134 <.0001 <.0001 0.0096 0.1559 0.0055 0.0034 

Oil_Priceit 5 -0.059 -0.056 -0.054 -0.031  -0.112 -0.129 -0.153 -0.053 0.158 0.010 
  0.2522 0.2724 0.2983 0.5452  0.0291 0.0119 0.0029 0.3052 0.0019 0.8505 
TPit 6 0.112 -0.030 0.301 -0.095 -0.258  0.841 -0.293 0.297 0.508 0.539 
  0.0295 0.5639 <.0001 0.0655 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 
PRODit 7 -0.028 -0.015 0.476 -0.140 -0.293 0.809  -0.313 0.281 0.542 0.539 
  0.5804 0.7744 <.0001 0.0064 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 
REVit 8 -0.024 -0.010 -0.034 0.178 -0.174 -0.045 -0.082  0.024 -0.314 -0.331 
  0.6467 0.848 0.5093 0.0005 0.0007 0.3845 0.1094  0.639 <.0001 <.0001 
AQUIREDit 9 -0.156 -0.210 0.054 0.099 -0.085 0.356 0.224 0.070  0.265 0.080 
  0.0023 <.0001 0.2899 0.0547 0.0973 <.0001 <.0001 0.1712  <.0001 0.1202 
DISCit 10 -0.020 -0.026 0.161 -0.043 0.053 0.359 0.273 -0.078 0.185  0.260 
  0.7021 0.6156 0.0017 0.4057 0.3018 <.0001 <.0001 0.1287 0.0003  <.0001 
RES_SALESit 11 0.029 0.066 0.202 -0.035 -0.072 0.241 0.251 0.005 0.214 0.241  
  0.577 0.1969 <.0001 0.5002 0.1592 <.0001 <.0001 0.9232 <.0001 <.0001  
a Correlations shown for sample firm-years with complete data (N = 380). Person correlations (first row) and probabilities (second row) are 
reported above the diagonal, and Spearman correlations are reported below it. 
b Refer to footnote b in table 2 panel B for a description of oil and gas reserve variable correlations. 
¢ Refer to exhibits A and B for variable definitions. 



 

60 

TABLE 3a: Multivariate Analysis for Abnormal Accruals 
OLS Regressions for Current Discretionary Accruals 

Dependant Variables   Current Discretionary Accruals – CD_ACC 

Regression Type  Estimation 1  

All Firm-Years 

 Estimation 2 

Oil Producing 

Firm-Years 

(SIC=1311) 

 Estimation 3  

Oil Refining  

Firm-Years 

(SIC=2911) Independent Variables¢ 

 

Intercept  0.0613  0.0089  -0.0386 
  (2.24**)  (0.49)  (-0.44) 
LN_MVEit  -0.0027  -0.0031  0.0038 
  (-1.30)  (-1.45)  (0.58) 
Zmi_Probit  -0.0161  -0.0148  0.0063 
  (-0.87)  (-0.79)  (0.03) 
BM_Ratioit  -0.0002  -0.0002  0.0122 
  (-0.25)  (-0.24)  (0.14) 
Debt/Equityit  0.0006  0.0005  -0.0630 
  (0.57)  (0.50)  (-0.58) 
ROAit  0.0508  0.0518  0.1204 
  (1.63)  (1.62)  (0.41) 
CA_1it  0.0443  0.0464  -0.2479 
  (1.28)  (1.31)  (-0.73) 
OG_Methodit  -0.0051  -0.0045  0.1480 
  (-0.58)  (-0.50)  (0.79) 
NEG_CFOit  0.1121  0.1140  0.1008 
  (7.20***)  (7.09***)  (1.48) 
LOSSit  0.0065  0.0060  0.0358 
  (0.48)  (0.43)  (0.79) 
Industryit  -0.0574     
  (-2.99***)     
Y03  -0.0015  -0.0015  0.0033 
  (-0.09)  (-0.09)  (0.10) 
Y04  -0.0117  -0.0108  -0.0256 
  (-0.71)  (-0.63)  (-0.75) 
Y05  -0.0215  -0.0355  0.1544 
  (-1.32)  (-2.07**)  (4.05***) 
Y06  -0.0213  -0.0269  0.0387 
  (-1.33)  (-1.60)  (1.01) 
Y07  -0.0063  -0.0068  -0.0187 
  (-0.39)  (-0.41)  (-0.50) 
Y08  -0.0326  -0.0356  -0.0106 
  (-1.97**)  (-2.05**)  (-0.25) 
N  666  620  46 
Adj. R2  10.63%  10.78%  57.43% 
F-Value  Prob.  <.0001  <.0001  <.0001 
***,**,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
¢ Refer to exhibits A and B for variable definitions. 
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TABLE 3b: Multivariate Analysis for Current Abnormal Accruals 
OLS Regressions for Current Discretionary Accruals with Profitability and Year 

Interactions 
 

Dependant Variables   Current Discretionary Accruals – CD_ACC 
Regression Type  Estimation 1  

Full Sample 

with 2006 and 

High_Π  

Interaction 

 Estimation 2 

Full Sample 

with 2007 and 

High_Π Interaction 

 Estimation 3 

Full Sample 

with 2008 and 

High_Π Interaction Independent Variables¢ 

 

Intercept  0.0752  0.0746  0.0713 
  (2.75***)  (2.73***)  (2.66***) 
LN_MVEit  -0.0032  -0.0032  -0.0027 
  (-1.54)  (-1.53)  (-1.31) 
Zmi_Probit  -0.0121  -0.0123  -0.0176 
  (-0.66)  (-0.67)  (-0.98) 
BM_Ratioit  -0.0003  -0.0003  -0.0003 
  (-0.35)  (-0.36)  (-0.27) 
Debt/Equityit  0.0006  0.0006  0.0005 
  (0.56)  (0.57)  (0.51) 
ROAit  0.0993  0.0992  0.1047 
  (3.00***)  (3.00***)  (3.22***) 
CA_1it  0.0405  0.0402  0.0271 
  (1.18)  (1.17)  (0.80) 
OG_Methodit  -0.0083  -0.0083  -0.0118 
  (-0.95)  (-0.95)  (-1.37) 
NEG_CFOit  0.1200  0.1191  0.1271 
  (7.72***)  (7.97***)  (8.31***) 
LOSSit  0.0023  0.0026  -0.0002 
  (0.17)  (0.20)  (-0.02) 
Industryit  -0.0642  -0.0638  -0.0614 
  (-3.37***)  (-3.34***)  (-3.29***) 
HIGH_Πit  -0.0544  -0.0536  -0.0309 
  (-3.95***)  (-4.03***)  (-2.35***) 
HIGH_Πit×YearX  0.0157  0.0189  -0.1539 
  (0.57)  (0.55)  (-5.06***) 
Y03  0.0001  0.0001  -0.0024 
  (0.01)  (0.00)  (-0.15) 
Y04  -0.0043  -0.0044  -0.0107 
  (-0.26)  (-0.27)  (-0.67) 
Y05  -0.0098  -0.0100  -0.0180 
  (-0.60)  (-0.61)  (-1.12) 
Y06  -0.0145  -0.0104  -0.0171 
  (-0.84)  (-0.65)  (-1.08) 
Y07  -0.0020  -0.0044  -0.0052 
  (-0.13)  (-0.27)  (-0.33) 
Y08  -0.0208  -0.0211  0.0095 
  (-1.25)  (-1.27)  (0.55) 
N  666  666  666 
Adj. R2  12.60%  12.60%  15.89% 
F-Value  Prob.  <.0001  <.0001  <.0001 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
¢ Refer to exhibits A and B for variable definitions. 



 

62 

TABLE 4a: Multivariate Analysis for Total Abnormal Accruals 
OLS Regressions for Total Discretionary Accruals 

Dependant Variables   Total Discretionary Accruals – TD_ACC 

Regression Type  Estimation 1  

All Firm-Years 

 Estimation 2 

Oil Producing 

Firm-Years 

(SIC=1311) 

 Estimation 3  

Oil Refining  

Firm-Years 

(SIC=2911) Independent Variables¢ 

 

Intercept  0.0614  0.0075  -0.1211 
  (2.16**)  (0.40)  (-2.63**) 
LN_MVEit  -0.0074  -0.0080  0.0105 
  (-3.38***)  (-3.51***)  (3.10***) 
Zmi_Probit  -0.0291  -0.0275  0.1277 
  (-1.52)  (-1.40)  (1.19) 
BM_Ratioit  -0.0007  -0.0007  0.0718 
  (-0.69)  (-0.66)  (1.62) 
Debt/Equityit  0.0011  0.0011  -0.0898 
  (1.03)  (0.95)  (-1.59) 
ROAit  0.1063  0.1086  0.0043 
  (3.30***)  (3.28***)  (0.03) 
CA_1it  0.0634  0.0634  0.1646 
  (1.76*)  (1.71*)  (0.93) 
OG_Method  0.0144  0.0148  0.2758 
  (1.58)  (1.59)  (2.80***) 
NEG_CFOit  0.1628  0.1655  0.1051 
  (10.20***)  (9.99***)  (2.96***) 
LOSSit  0.0093  0.0078  -0.0516 
  (0.66)  (0.53)  (-2.19) 
Industryit  -0.0579     
  (-2.91***)     
Y03  0.0025  0.0013  -0.0058 
  (0.15)  (0.07)  (-0.35) 
Y04  0.0073  0.0075  -0.0303 
  (0.43)  (0.42)  (-1.70*) 
Y05  -0.0364  -0.0382  -0.0344 
  (-2.17**)  (-2.15**)  (-1.73*) 
Y06  -0.0074  -0.0125  -0.0436 
  (-0.45)  (-0.72)  (-2.17**) 
Y07  -0.0015  -0.0025  -0.0319 
  (-0.09)  (-0.15)  (-1.62) 
Y08  -0.0121  -0.0105  -0.0396 
  (-0.70)  (-0.58)  (-1.81*) 
N  682  636  46 
Adj. R2  19.66%  20.03%  53.35% 
F-Value  Prob.  <.0001  <.0001  0.0003 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
¢ Refer to exhibits A and B for variable definitions. 
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TABLE 4b: Multivariate Analysis for Total Abnormal Accruals 
OLS Regressions for Total Discretionary Accruals with Profitability and Year 

Interactions 
 

Dependant Variables   Total Discretionary Accruals – TD_ACC 
Regression Type  Model 1  

Full Sample 

with 2006 and 

High_Π 

 Interaction 

 Model 2 

Full Sample 

with 2007 and 

High_Π Interaction 

 Model 3 

Full Sample 

with 2008 and 

High_Π Interaction Independent Variables¢ 

 

Intercept  0.0759  0.7482  0.0730 
  (2.68***)  (2.64***)  (2.61***) 
LN_MVEit  -0.0079  -0.0079  -0.0074 
  (-3.67***)  (-3.65***)  (-3.50***) 
Zmi_Probit  -0.0252  -0.0254  -0.0301 
  (-1.33)  (-1.35)  (-1.61) 
BM_Ratioit  -0.0008  -0.0008  -0.0007 
  (-0.81)  (-0.82)  (-0.75) 
Debt/Equityit  0.0011  0.0011  0.0011 
  (1.02)  (1.03)  (0.99) 
ROAit  0.1576  0.1578  0.1629 
  (4.62***)  (4.62***)  (4.83***) 
CA_1it  0.0579  0.0573  0.0470 
  (1.62)  (1.61)  (1.33) 
OG_Methodit  0.0107  0.0107  0.0079 
  (1.19)  (1.18)  (0.89) 
NEG_CFOit  0.1709  0.1698  0.1768 
  (10.76***)  (10.69***)  (11.23***) 
LOSSit  0.0047  0.0051  0.0028 
  (0.34)  (0.37)  (0.20) 
Industryit  -0.0645  -0.0636  -0.0627 
  (-3.27***)  (-3.21***)  (-3.22***) 
HIGH_Πit  -0.0585  -0.0578  -0.0372 
  (-4.18***)  (-4.29***)  (-2.78***) 
HIGH_Πit×YearX  0.0239  0.0361  -0.1341 
  (0.85)  (1.02)  (-4.23***) 
Y03  0.0051  0.0051  0.0025 
  (0.32)  (0.32)  (0.16) 
Y04  0.0160  0.0159  0.0100 
  (0.95)  (0.95)  (0.60) 
Y05  -0.0228  -0.0229  -0.0306 
  (-1.35)  (-1.36)  (-1.83*) 
Y06  -0.0021  0.0045  -0.0018 
  (-0.11)  (0.27)  (-0.11) 
Y07  0.0030  -0.0015  0.0003 
  (0.18)  (-0.09)  (0.02) 
Y08  0.0006  0.0004  0.0269 
  (0.04)  (0.02)  (1.48) 
N  682  682  682 
Adj. R2  21.56%  21.60%  23.54% 
F-Value  Prob.  <.0001  <.0001  <.0001 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
¢ Refer to exhibits A and B for variable definitions. 
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TABLE 5a: Tests of Hypothesis 1  
Testing Discretionary Accruals in High-Price Years versus Low-Price Years 

Total Abnormal Accruals Regression Parameter Tests: (Manage = TD_ACC) 
(Model 7) 

Alternative 
Hypothesis  Description  t-value 

β1 < 0  Discretionary Accruals in 2008 < Discretionary Accruals in 2002  -0.70 

β16 < β11  Discretionary Accruals in 2008 < Discretionary Accruals in 2003  -0.71 

β16 < β12  Discretionary Accruals in 2008 < Discretionary Accruals in 2004  -1.19 

β16 < β13  Discretionary Accruals in 2008 < Discretionary Accruals in 2005  1.95 

β1 < 0  Discretionary Accruals in 2007 < Discretionary Accruals in 2002  -0.09 

β15 < β11  Discretionary Accruals in 2007 < Discretionary Accruals in 2003  -0.06 

β15 < β12  Discretionary Accruals in 2007 < Discretionary Accruals in 2004  -0.28 

β15 < β13  Discretionary Accruals in 2007 < Discretionary Accruals in 2005  4.62 

β1 < 0  Discretionary Accruals in 2006 < Discretionary Accruals in 2002  -0.45 

β14 < β11  Discretionary Accruals in 2006 < Discretionary Accruals in 2003  -0.37 

β14 < β12  Discretionary Accruals in 2006 < Discretionary Accruals in 2004  -0.79 

β14 < β13  Discretionary Accruals in 2006 < Discretionary Accruals in 2005  3.15 
*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative 
hypothesis is supported at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 
99% level of confidence; 90% critical value = -1.282; 95% critical value = -1.645; 99% critical value = -2.327. 
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TABLE 5b: Tests of Hypothesis 1  
Testing Discretionary Accruals in High-Price Years versus Low-Price Years 

Current Abnormal Accruals Regression Parameter Tests: (Manage = CD_ACC) 
(Model 7) 

Alternative 
Hypothesis 

 Description  t-value 

β1 < 0  Discretionary Accruals in 2008 < Discretionary Accruals in 2002  -3.94*** 

β16 < β11  Discretionary Accruals in 2008 < Discretionary Accruals in 2003  -1.86** 

β16 < β12  Discretionary Accruals in 2008 < Discretionary Accruals in 2004  -1.21 

β16 < β13  Discretionary Accruals in 2008 < Discretionary Accruals in 2005  -0.66 

β1 < 0  Discretionary Accruals in 2007 < Discretionary Accruals in 2002  -0.78 

β15 < β11  Discretionary Accruals in 2007 < Discretionary Accruals in 2003  -0.30 

β15 < β12  Discretionary Accruals in 2007 < Discretionary Accruals in 2004  0.35 

β15 < β13  Discretionary Accruals in 2007 < Discretionary Accruals in 2005  0.97 

β1 < 0  Discretionary Accruals in 2006 < Discretionary Accruals in 2002  -2.66*** 

β14 < β11  Discretionary Accruals in 2006 < Discretionary Accruals in 2003  -1.24 

β14 < β12  Discretionary Accruals in 2006 < Discretionary Accruals in 2004  -0.59 

β14 < β13  Discretionary Accruals in 2006 < Discretionary Accruals in 2005  0.00 
*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative 
hypothesis is supported at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 
99% level of confidence; 90% critical value = -1.282; 95% critical value = -1.645; 99% critical value = -2.327. 
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TABLE 6a: Tests of Hypothesis 2  
Testing Discretionary Accruals in High-Profit Years versus Low-Profit Years and Low-Price Years 

Total Abnormal Accruals Regression Parameter Tests: (Manage = TD_ACC) (Model 8) 
Alternative 
Hypothesis 

 Description  t-value 

β1 < 0  Discretionary accruals in highly profitable years < Discretionary accruals in 2002  -6.54*** 

β17 < β11  Discretionary accruals in highly profitable years < Discretionary accruals in 2003  -2.79*** 

β17 < β12  Discretionary accruals in highly profitable years < Discretionary accruals in 2004  -3.09*** 

β17 < β13  Discretionary accruals in highly profitable years < Discretionary accruals in 2005  -1.30* 

β1 < 0  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2002  -8.36*** 

β18 < β11  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2003  -3.90*** 

β18 < β12  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2004  -4.15*** 

β18 < β13  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2005  -3.01*** 

*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative hypothesis is supported 
at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 99% level of confidence; 90% critical value =  
-1.282; 95% critical value = -1.645; 99% critical value = -2.327. 

 

TABLE 6b: Tests of Hypothesis 2  
Testing Discretionary Accruals in High-Profit Years versus Low-Profit Years and Low-Price Years 

Current Abnormal Accruals Regression Parameter Tests: (Manage = CD_ACC) (Model 8) 
Alternative 
Hypothesis 

 Description  t-value 

β1 < 0  Discretionary accruals in highly profitable years < Discretionary accruals in 2002  -6.74*** 

β17 < β11  Discretionary accruals in highly profitable years < Discretionary accruals in 2003  -2.52*** 

β17 < β12  Discretionary accruals in highly profitable years < Discretionary accruals in 2004  -2.15*** 

β17 < β13  Discretionary accruals in highly profitable years < Discretionary accruals in 2005  -1.83** 

β1 < 0  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2002  -7.90*** 

β18 < β11  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2003  -4.50*** 

β18 < β12  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2004  -4.30*** 

β18 < β13  Discretionary accruals for highly profitable firms in 2008 < Discretionary accruals in 2005  -4.11*** 

*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative hypothesis is supported 
at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 99% level of confidence; 90% critical value =  
-1.282; 95% critical value = -1.645; 99% critical value = -2.327. 
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TABLE 7a: Multivariate Analysis for Abnormal DDA 
OLS Regressions for Abnormal DDA with Profitability and Year Interactions 

 
Dependant Variables   Abnormal DDA Expense – AB_DDA (SIC 1311 Firms) 

Regression Type 
 Estimation 1  

without  

 Interaction 

 Estimation 2 

with 2008 and High_Π 

Interaction 

 Estimation 3 

with Revisions,  High_Π, 

and 2008 Interaction 

Independent Variables¢ 

   

 

 
Parameter t-value 

 
Parameter t-value  Parameter t-value 

Intercept  0.2115 (6.42***)  0.1830 (5.83***)  0.1935 (5.81***) 

LN_MVEit  -0.0048 (-1.92**)  -0.0043 (-1.80*)  -0.0043 (-1.76)* 

Zmi_Probit  0.0409 (1.79*)  0.0512 (2.37***)  0.0489 (2.17***) 

BM_Ratioit  0.0317 (3.21***)  0.0289 (3.09***)  0.0322 (3.33***) 

Debt/Equityit  0.0011 (0.24)  -0.0031 (-0.70)  0.0002 (0.05) 
NEG_CFOit   -0.0333 (-1.77*)  -0.0423 (-2.37***)  -0.0409 (-2.20***) 

OG_Methodit  -0.0002 (-0.02)  0.0100 (1.11)  0.0063 (0.67) 
LOSSit  -0.0154 (-0.95)  -0.0042 (-0.28)  -0.0083 (-0.52) 
Oil_Priceit  -0.0046 (-5.45***)  -0.0038 (-4.68***)  -0.0041 (-4.79***) 

TPit  -0.0010 (-0.89)  -0.0010 (-0.90)  -0.0007 (-0.61) 
PRODit  0.0072 (0.51)  0.0194 (1.45)  0.0072 (0.53) 
REVit  0.0046 (4.45***)  0.0038 (3.83***)  0.0044 (4.23***) 

AQUIREDit   -0.0031 (-0.89)  -0.0040 (-1.23)  -0.0038 (-1.13) 
DISCit  0.0068 (1.31)  0.0071 (1.46)  0.0047 (0.92) 
RES_SALESit  0.0210 (2.35***)  0.0229 (2.71***)  0.0238 (2.70***) 

REV_DUMit        -0.0063 (-0.64) 
HIGH_Πit  0.0185 (1.43)  -0.0013 (-0.11)  0.0080 (0.61) 
HIGH_Πit×Y08     0.1848 (6.84***)    
HIGH_Πit×Y08×REV_DUMit        0.1178 (4.07***) 

Y03  -0.0630 (-3.37***)  -0.0563 (-3.19***)  -0.0580 (-3.14***) 

Y04  -0.0331 (-1.53)  -0.0308 (-1.51)  -0.0309 (-1.44) 
Y05  0.0166 (0.58)  0.0061 (0.22)  0.0107 (0.37) 
Y06  0.0622 (1.75*)  0.0407 (1.21)  0.0505 (1.42) 
Y07  0.1338 (3.31**)  0.1031 (2.68***)  0.1147 (2.85***) 

Y08  0.3190 (5.36***)  0.1847 (3.10***)  0.2502 (4.03***) 
N  400  400  400 
Adj. R2  33.16%  40.38%  35.65% 
F-Value  Prob.  <.0001  <.0001  <.0001 
***, **,* Significant at a two-tailed p-value ≤ 0.01, 0.05, or 0.10, respectively. 
¢ Refer to exhibits A and B for variable definitions. 
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TABLE 7b: Tests of Hypothesis 3 
Testing Abnormal DDA Expense in High-Price Years versus Low-Price Years 

Panel B: Abnormal DDA Regression Parameter Tests: (Model 12) 
Alternative 
Hypothesis  Description  t-value 

β1 > 0  Abnormal DDA in 2008 < Abnormal DDA in 2002  10.72*** 

β 24 > β19  Abnormal DDA in 2008 < Abnormal DDA in 2003  4.23*** 

β 24 > β20  Abnormal DDA in 2008 < Abnormal DDA in 2004  4.21*** 

β 24 > β21  Abnormal DDA in 2008 < Abnormal DDA in 2005  4.24*** 

β1 > 0  Abnormal DDA in 2007 < Abnormal DDA in 2002  6.62*** 

β23 > β19  Abnormal DDA in 2007 < Abnormal DDA in 2003  4.53*** 

β23 > β20  Abnormal DDA in 2007 < Abnormal DDA in 2004  4.54*** 

β23 > β21  Abnormal DDA in 2007 < Abnormal DDA in 2005  4.53*** 

β1 > 0  Abnormal DDA in 2006 < Abnormal DDA in 2002  3.50*** 

β22 > β19  Abnormal DDA in 2006 < Abnormal DDA in 2003  3.20*** 

β22 > β20  Abnormal DDA in 2006 < Abnormal DDA in 2004  2.89*** 

β22 > β21  Abnormal DDA in 2006 < Abnormal DDA in 2005  1.93** 
*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative 
hypothesis is supported at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 
99% level of confidence; 90% critical value = 1.282; 95% critical value = 1.645; 99% critical value = 2.327. 
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TABLE 7c: Tests of Hypothesis 4 and 5c  
Testing Abnormal DDA Expense in High-Profit Years versus Low-Profit and Low-Price 

Years 

Panel C: Abnormal Accruals Regression Parameter Tests: (Model 12 and 13)¥ 

Alternative 
Hypothesis 

 Description  t-value 

β1 > 0  Abnormal DDA in highly profitable years < Abnormal DDA in 2002  2.86*** 

β17 > β19  Abnormal DDA in highly profitable years < Abnormal DDA in 2003  2.35*** 

β17 > β20  Abnormal DDA in highly profitable years < Abnormal DDA in 2004  1.13 

β17 > β21  Abnormal DDA in highly profitable years < Abnormal DDA in 2005  0.24 

β1 > 0  Abnormal DDA for highly profitable firms in 2008 < Abnormal DDA in 2002  13.68*** 

β18 > β19  Abnormal DDA for highly profitable firms in 2008 < Abnormal DDA in 2003  7.66*** 

β18 > β20  Abnormal DDA for highly profitable firms in 2008 < Abnormal DDA in 2004  6.42*** 

β18 > β21  Abnormal DDA for highly profitable firms in 2008 < Abnormal DDA in 2005  4.54*** 

β1 > 0  Abnormal DDA for highly profitable firms in 2008 with negative revisions years 
< Abnormal DDA in 2002 

 
8.14*** 

β19 > β20  Abnormal DDA for highly profitable firms in 2008 with negative revisions years 
< Abnormal DDA in 2003 

 
5.28*** 

β19 > β21  Abnormal DDA for highly profitable firms in 2008 with negative revisions years 
< Abnormal DDA in 2004 

 
4.18*** 

β19 > β22  Abnormal DDA for highly profitable firms in 2008 with negative revisions years 
< Abnormal DDA in 2005 

 
2.57*** 

*indicates that the alternative hypothesis is supported at the 90% level of confidence; **indicates that the alternative hypothesis 
is supported at the 95% level of confidence; ***indicates that the alternative hypothesis is supported at the 99% level of 
confidence; 90% critical value = 1.282; 95% critical value = 1.645; 99% critical value = 2.327. 
¥The first eight tests are performed using estimations of Model 12, and the last four tests are calculated using estimations of 
Model 13. 
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APPENDIX A 

APPLICATION OF THE UNITS-OF-PRODUCTION METHOD 
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Relevant depletable costs and the choice of oil and gas method 

Basic formula for calculating annual depleti on costs using the units -of-production method is 

as follows: 

Depletion Expense  
Undepleted Cost at End of Period

Ending Reserves  Productiont
Production   

However, there are some im portant distinctions in the use of the uni ts-of-production method on 

how it is applied to proved property acquisition costs versus proved well and development 

costs. Specifically, the cal culation of annual depletion related to proved property acquisition 

costs is calculated us ing all estimated proved reserves as the denominator in the depletion rate 

(A.1). On the other hand, the calculati on of depletion related to proved well and development 

costs is based on estim ated proved developed reserves for the period (i.e .; a subset of all proved 

reserves). 

Another distinction is related to whether a com pany uses the successf ul efforts versus full  

cost m ethod to account for expl oration costs. SEC Reg. S-X Rule  4-10(c)(3)(i) specifies the 

depletion base for full-cost firms to include: 

1. Acquisition costs related to proved reserves; 
2. Exploration costs related to proved reserves; 
3. Development costs related to proved reserves; 
4. Impairments related to excluded unproved properties; 
5. Dry hole costs; 
6. Abandoned leases; 
7. Estimated future costs of development; 
8. Estimated future costs of Dismantlement, Restoration, and Abandonment (DRA). 

The inclusion of estimated future development and DRA costs is necessary because the depletion 

calculation is based on all proved reserves (i.e., both developed and undeveloped). Therefore, the 

(A.1)
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inclusion of these costs enhances the m atching of costs between the estim ate of proved reserves 

(denominator) and the depletion p ool of costs applicab le to those  reserves  (nu merator). In  

summary, the overall object ive of  full cost depletion is to es timate all current and f uture costs  

related to proved reserves and dep lete them as the reserves are produced and sold  (Brock et al.,  

2007). The units-of-production calculation for full cost firms is based on the following equation: 

DepletionExpense  U  C   E  P

E  P  R P
Production    

Notice in equation (A.2) above that the denom inator includes both de veloped and undeveloped 

reserves (all proved reserves) as the num ber of reserve units used to com pute the annual 

depletion rate. Therefore, the in clusion of expected future deve lopment costs in th e numerator 

helps adjust the depletion rate to reflect the inclusion of undevel oped reserves in the 

denominator. Moreover, their incl usion presents another opportuni ty for m anagers to inflate 

estimates of these future costs to reduce reported earnings45. 

Under the successful efforts m ethod, on the othe r hand, estim ated reserves at the end of 

the period include only proved developed res erves. Therefore, there is no n eed to in clude 

estimated future developm ent costs in the nu merator. More im portantly, in cases where 

significant developm ent projects relate to  both proved developed and proved undeveloped 

reserves, a successful-efforts firm would have to exclude the por tion of these developm ent costs 

related to undeveloped reserves. Hence, what rem ains in the un-depleted cos ts base are on ly 

those costs related to prove d developed reserves. Accord ingly, the units-of-production 

calculation for successful efforts firms is as follows: 

                                                 
45 Unfortunately, current GAAP does not require a detailed disclosure of the categories of costs capitalized by oil 
and gas firms. Therefore, it is nearly impossible to empirically test whether companies manipulate estimates of these 
future costs. 
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DepletionExpense  U  C   E   P

E  P   R P
Production   

Changes in estimated reserves 

When an oil company changes its estimate of oil reserve, the event is considered a change 

in estimate under SFAS 154 and is, th erefore, treated on a prospect ive basis. However, Brock et 

al. (2007: 291) explain that there are two appr oaches to interpreting this requirem ent in 

practice46. Under the first approach an oil company can record depletion on a quarterly basis and 

base each q uarter’s computation on the reserv e estimates made at  the end of the prior quarter. 

For example, depletion expense for the fourth qua rter for a com pany with a Decem ber 31 fiscal 

year-end may use the reserves estimate at the end of September in th eir depletion calculation. 

Under the second approach, a company would treat  the whole fiscal year as a “period” and 

calculate th e depletion  f or the f ourth qua rter b ased on  the res erve estim ate at th e end of the  

reporting period (December 31st). Brock et al. (2007: 292) state that the SEC would not object t o 

depletion calculations based on reserve estim ates at the beginning of a quarter. Thus, depending 

on the approach a com pany follows the reported depletion expense can be different for the sam e 

company47. 

                                                 
46 The two approaches are reported in the 2001 PriceWaterHouseCoopers Survey of U.S. Petroleum Accounting 
Practices. 
47 During the collection of oil and gas reserves data from annual 10-K filings I was not able to identify any 
meaningful disclosures that clarify which approach a company follows. If the majority of oil and gas companies use 
beginning-of-year reserves in their calculation of the annual depletion rate, the hypothesized negative revisions 
would occur in the prior year. An implicit assumption in this expectation is that managers anticipate future political 
scrutiny and revise their reserve estimates ahead of time.  

(A.3)
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Exhibit – A: 
Variable Definitions for Compustat Data Items 

Variable Definition/Computation 

TD_ACCit Estimated performance-adjusted total discretionary accruals for a given firm-
year (refer to section 4.2.1 for details of computation). 

CD_ACCit Estimated performance-adjusted current discretionary accruals for a given 
firm-year (refer to section 4.2.1 for details of computation). 

AB_DDAit Estimated abnormal (discretionary) DDA for firm i at the end of fiscal year t 
(refer to section 4.2.2 for details of computation). 

HIGH_Πit Indicator variable set equal to 1 if ROA for firm i in year t is ranked in upper 
two (five) deciles relative to all other sample firm-years in the sampling 
period48. 

TAit-1 Total assets at the beginning of the fiscal year (Compustat data item AT); 

∆Salesit Equals the change is net sales (Compustat data item SALE) from the prior 
fiscal year; 

∆ARit Equals the change in trade accounts receivable (Compustat data item RECT) 
from the prior fiscal year. 

PPEit Gross property, plant, and equipment (Compustat data item PPEGT) at the end 
of year t; 

PPEit-1 Gross property, plant, and equipment for firm i at the beginning of the fiscal 
year (t-1); 

DDAit Depreciation and amortization for firm i at the end of fiscal year t (Compustat 
data item DP); 

MVEit Total market value of equity for firm i at the end of fiscal year t. Equals the 
product of total common shares outstanding as of the end of fiscal year t 
(Compustat data item CSHO) times the company’s share price at the end of the 
fiscal year (Compustat data item PRCC_F); 

                                                 
48 The test variable HIGH_Πit is redefined in the second stage regression due to the relatively limited sample size in 
the manually-collected data. The prior specification of HIGH_Πit results in an average of 11 firms that are “high-
profit” in a given year relative to 400 total firm-years with available data, resulting in low power for statistical tests. 
The revised specification allows some less profitable firms (ROA deciles 5 through 7) to be classified as “high-
profit,” increasing the power of statistical tests. Any potential bias resulting from including less profitable firms in 
the high-profit category would decrease the likelihood of rejecting the null hypotheses presented. 
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CAPXit Capital expenditure for firm i at the end of fiscal year t (Compustat data item 
CAPX) ; 

CAit Current accruals for the firm at the end of fiscal year t. Current accruals for a 
firm are calculated as Income Before Extraordinary Items (Compustat data 
item IBC) plus depreciation and amortization (Compustat data item DPC) 
minus Operating Cash flows (Compustat data item OANCF), all divided by 
beginning of year total assets (Compustat data item AT); 

CAit-1 Current accruals for the firm for the prior fiscal year t-1. Current accruals for a 
firm are calculated as Income Before Extraordinary Items (Compustat data 
item IBC) plus depreciation and amortization (Compustat data item DPC) 
minus Operating Cash flows (Compustat data item OANCF), all divided by 
beginning of year total assets (Compustat data item AT); 

TACCit
  

Total accruals for the firm at the end of fiscal year t. Total accruals for a firm 
are calculated as Income Before Extraordinary Items and discontinued 
operations (Compustat data item IBC) minus net cash flow from operating 
activities (Compustat data item OANCF) minus extraordinary items and 
discontinued operations (Compustat data item XIDOC) as reported on the 
statement of cash flows; 

LN_MVEit  A measure of firm size. Equals the natural logarithm of a firm’s market value 
of equity. Market value of equity equals the product of total common shares 
outstanding as of the end of fiscal year t (Compustat data item CSHO) times 
the company’s share price at the end of the fiscal year (Compustat data item 
PRCC_F); 

ROAt-1 Return on assets for the firm. Computed as Income Before Extraordinary Items 
(Compustat data item IB) divided by total assets at the beginning of the fiscal 
year t-1.  

Zmi_Probit Zmijewski’s (1984) bankruptcy probability measure, a value between 0 and 1, 
computed as the cumulative distribution function for the standard normal 
distribution of the Zmijewski score;  The Zmijewski score is computed as 
Zmi_Score = -4.336 – 4.513 × (net income / total assets) + 5.679 × (total 
debt/total assets) + 0.004 × (total current assets/total current liabilities). As 
Zmi_Probit approaches the value of 1, the probability of bankruptcy increases; 

BM_Ratio Book-to-market ratio for firm i at the end of fiscal year t. Equals the book value 
of common shareholders’ equity (Compustat data item CEQ) divided by 
market value of equity at fiscal year-end (Compustat data items: 
PRCC_F×CSHO); 

Debt/Equityit Is a measure of financial leverage for firm i at the end of fiscal year t. Equal to 
the book value of interest-bearing debt (Compustat data items: DLTT + DLC) 
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divided by market value of equity (Compustat data items: PRCC_F×CEQ); 

∆NOAit Net operating assets for firm i at the end of fiscal year t. Equals common equity 
(CEQ) + debt in current liability (DLC) + long-term debt (DLTT) + preferred 
stock (PSTK) – Cash (CHE) – other investments and advances (IVAO) + 
minority interest (MIB); 

OG_Methodit Equals 1 if the firm uses the full cost method in accounting for oil and gas 
exploration costs, and zero otherwise; 

NEG_CFOit Indicator variable that is equal to 1 if a firm’s reported cash flows from 
operations (Compustat data item OANCF) are negative in a given fiscal year, 
and zero otherwise; 

LOSSit Indicator variable that is equal to 1 if a firm’s reported earnings (Compustat 
data item NI) are negative in a given fiscal year, and zero otherwise; 

Industryit Indicator variable that is equal to 1 if the firm belongs in the oil and gas 
producing industry (SIC = 1311), and zero if it belongs to the oil and gas 
refining industry (SIC = 2911); 

High_Priceit Indicator variable that is equal to 1 if the effective oil price for the firm is 
above $50 for a given year, and zero otherwise; 

Y03-08 Year indicator variables that equal to 1 for a given year, and zero otherwise; 
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Exhibit – B: 

Variable Definitions for Form 10 Data Items§,* (Depletion Sample) 

Variable Definition/Computation 

TPit Equals the total number of equivalent barrels of proved oil reserves times the 
average effective oil price (Oil_Priceit) for firm i at the end of fiscal year t 
(Form 10Ks); 

PRODit Equals the total number of equivalent barrels of oil produced times the average 
effective oil price (Oil_Priceit) for firm i at the end of fiscal year t (Form 
10Ks); 

REVit Annual revisions of oil equivalent in millions of barrels for the fiscal year t 
(Form 10K);  

AQUIREDit Total acquired reserves of oil equivalent in millions of barrels for the fiscal 
year t (Form 10K); 

DISCit Total discovered reserves of oil equivalent in millions of barrels for the fiscal 
year t (Form 10K); 

RES_SALESit Total reserves sold (in place) of oil equivalent in millions of barrels for the 
fiscal year t (Form 10K);  

Oil_Priceit Average effective selling price for oil for firm i during fiscal year t (Form 
10K); 

§ I use the common conversion formula documented in Brock et al. (2007) and also observed in 
Form 10-K filings: 6,000 cubic-feet of natural gas equals 1 barrel of oil. 
* Changes disclosed in proved reserves or proved developed reserves can result from the 
discontinuation of a division or an international segment. A company typically will disclose all 
reserve data for the current and prior years in restated amounts that reflect the exclusion of the 
discontinued division(s) or region(s). For purposes of data collection, I collect the restated item 
in the most recent 10-K disclosure. This helps reduce the effect on reserve changes that result 
from discontinued operations rather than normal company operations or managerial discretion. 
If the change in the disclosed amounts due to discontinued operations exceeds 5% of proved 
(developed) reserves, I calculate and collect this difference separately. 
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