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Abstract 

We propose that the likelihood that a firm commits financial reporting fraud is related to 

executive overconfidence.  A manager facing an earnings shortfall is more likely to manage 

earnings to overcome it if he believes the shortfall is temporary.  Hence, the earnings 

management will be a one-off event that likely will go undetected.  If performance does not 

improve, however, the manager, faced with reversals of prior period earnings management and 

continuing poor performance, is left with no choice but to engage in the type of egregious 

financial reporting that the SEC prosecutes.  Overconfident managers with unrealistic beliefs 

about future performance are more likely to find themselves in this situation.  For a sample of 

frauds based on AAERs in the 1990s and 2000s, we analyze industry-level, firm-level, and 

executive-level proxies for overconfidence.  The sample demonstrates industry clustering in 

risky, dynamic, high growth industries that face significant idiosyncratic risk.  Such industries 

are attractive to overconfident executives according to locus of control theories.  The firm-level 

and executive-level analyses suggest that there are two types of frauds: Those perpetrated by 

executives who ex post fall down the slippery slope and those perpetrated by executives that ex 

ante commit fraud for opportunistic reasons.  Finally, we document that a matched sample of 

non-fraud firms do not have stronger governance mechanisms that prevent fraud.  This result 

mitigates the possibility that it is weak governance rather than executive overconfidence that is a 

significant determinant of fraud. 
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1. Introduction 

In the mid-1990s, papers such as DeBondt and Thaler (1995) and Daniel, Hirshleifer, and 

Subrahmanyam (1998) generated renewed academic interest in the impact of overconfidence on 

decision making, especially in corporate finance decisions.1
  Since then, studies have documented 

strong evidence that business executives are overconfident, on average, and that executive 

overconfidence affects financing decisions and corporate investment.
2
  Concurrent with advances 

in empirical evidence is the development of economic models of decision making that attempt to 

explain the observed phenomena that people are overconfident, on average, and that 

systematically biased decision-makers dominate executive positions.  In so doing, these models 

make predictions about the impact of executive overconfidence on corporate decision-making 

(e.g., Goel and Thakor, 2000; Bénabou and Tirole, 2002; Compte and Postlewaite, 2003; 

Brunnermeier and Parker, 2005; Gervais and Goldstein, 2007; Gervais, Heaton, and Odean, 

2006). 

This paper examines whether overconfidence is associated with one particular corporate 

decision ï earnings management.  We also examine whether internal and external monitoring 

mitigates the predicted adverse effects of overconfidence on earnings management decisions. 

The study requires a careful definition of overconfidence.  The term is used inconsistently 

in the academic literature, and it is often used interchangeably with optimism.  In some studies, 

optimism is unrealistic (positive) beliefs about the levels of outcomes (i.e., cash flows) whereas 

overconfidence is unrealistic (positive) beliefs about some aspect of the distribution of an 

                                                 
1
 The literature that examines behavioral biases as they relate to economic decision making under uncertainty has a 

long history (e.g., Kahneman and Tversky, 1979).  Even in 1937, Adam Smith recognized the bias of 

overconfidence: ñThe chance of gain is by every man more or less over-valued and the chance of loss is by most 

men under-valued.ò (Cited in Arabsheibani, de Meza, Maloney, and Pearson, 2000). 
2
 See Englmaier, 2004, Heaton, 2002, and Schultz and Zaman, 2001, and the references therein, for surveys of 

studies that document that humans, in general, and corporate executives and entrepreneurs, in particular, are 

overconfident.  Studies of corporate decisions include financing decisions (Hackbarth, 2007; Heaton, 2002) and 

corporate investment (Malmendier and Tate, 2005; Roll, 1986). 

http://proxy.library.upenn.edu:8191/pqdweb?index=16&did=36444468&CSP=28081&SrchMode=1&sid=1&Fmt=2&VInst=PROD&VType=PQD&RQT=590&VName=PQD&TS=1184462772&clientId=3748
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uncertain outcome (e.g., underweighting the likelihood of negative outcomes or underestimating 

the range).  Other studies use optimism to describe a dispositional trait whereas overconfidence 

comes from the decision-makerôs experience (e.g., education) or relates to a characteristic of the 

task (e.g., the controllability of the outcome).  The first perspective dominates the economics-

based literature while the second is more prominent in the psychology-based literature.
3
  

Throughout the paper, we refer to the behavioral bias of having unrealistic (positive) beliefs 

about any aspect of the distribution of an uncertain outcome, such that the mean is overstated, as 

overconfidence.  Overconfidence can derive from the decision-makerôs innate temperament or 

his experience. 

 Our first analysis proposes that overconfidence will be associated with financial reporting 

fraud.  The basic story is that financial reporting fraud represents the escalation of minor 

earnings management infractions.  Earnings management in minor amounts in a given period is 

likely to go undetected as long as the firmôs future performance improves.  If performance does 

not improve, however, the manager is forced to manage earnings in increasing amounts to cover 

reversals and to keep up the earnings expectations he has created.  Eventually, the managerôs 

only option is to ñcook the booksò by falsifying documents and making the kinds of accounting 

misstatements that are prosecuted by the SEC.  An overconfident manager with unrealistic 

beliefs about future performance is more likely to start down the slippery slope to fraud because 

he is less likely to correctly anticipate the need for more egregious earnings management in 

subsequent periods.
4
 

                                                 
3
 Clearly, this is a broad generalization.  Weinstein and Klein (1996), for example, describe ñoptimismò as one-sided 

ï underestimating the likelihood of negative outcomes (as opposed to also overestimating the likelihood of positive). 

Grinblatt and Keloharju (2001) attempt to distinguish two behavioral biases that may lead to similar observed 

decision outcomes: overconfidence (miscalibration of risk) and sensation-seeking (innate desire for greater risk). 
4
 The Waste Management fraud is consistent with this story: ñDefendants' improper accounting practices were 

centralized at corporate headquarters. Each year, Buntrock, Rooney, and others prepared an annual budget in which 

they set earnings targets for the upcoming year. During the year, they monitored the Company's actual operating 
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The fraud sample includes firms accused of frauds in SEC Accounting and Auditing 

Enforcement Releases (AAERs) in the 1990s and 2000s identified in Erickson, Hanlon, and 

Maydew (2006), and the executives named in those frauds.  We first document industry 

clustering in the fraud firms that is consistent with an attraction of overconfident executives to 

risky, dynamic, high growth industries that face significant idiosyncratic risk.  The locus of 

control literature (e.g., Rotter, 1966) predicts that overconfident executives who exhibit control-

seeking behavior will be attracted to such industries. 

The remainder of the analysis compares the fraud firms and their executives to a matched 

sample of firms and executives.  Throughout the analysis, we partition the fraud firm executives 

based on whether the SEC ex post identified their fraudulent financial reporting behavior as 

motivated by incentives for personal gain.  The conclusion that emerges is that there are two 

types of fraudulent executives, those that are ñopportunisticò and those that fall down the 

slippery slope consistent with our story.  Opportunistic executives, relative to non-opportunistic 

fraud firm executives, are more likely to be from founding families and more likely to have 

greater commitment to the firm.  They are less likely to be CPAs and have audit experience.  

They have significantly higher total compensation and a significantly greater percentage of their 

total pay is variable (bonus scaled by bonus plus salary).  There is some evidence that the fraud 

firm executives differ from the matched sample executives on the basis of other corporate 

financing decisions that they make, including capital structure choice and dividend policy, which 

have been linked to overconfidence.   

                                                                                                                                                             
results and compared them to the quarterly targets set in the budget. To reduce expenses and inflate earnings 

artificially, defendants then primarily used "top-level adjustments" to conform the Company's actual results to the 

predetermined earnings targets. The inflated earnings of prior periods then became the floor for future 

manipulations. The consequences, however, created what Hau (the Waste Management vice president, corporate 

controller, and chief accounting officer) referred to as a "one-off" problem. To sustain the scheme, earnings 

fraudulently achieved in one period had to be replaced in the next.ò (AAER 1532) 
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The distinction between the non-opportunistic and opportunistic executives is similar to 

one made in the economics-based and psychology literatures between ñnaµveò overconfidence in 

low to moderate levels and extreme overconfidence or ñsensation seekingò (e.g., Puri and 

Robinson, 2005; Grinblatt and Keloharju, 2001).  It is also consistent with the theoretical models 

in which an ñoptimalò level of optimism arises endogenously.  Even at the optimum, the 

executive makes certain distorted decisions, the costs of which are traded-off against the benefits 

of the effects of optimism on other factors in the decision-makerôs utility.  More than the optimal 

level of optimism, however, will lead to greater distortion in decisions, which Puri and Robinson 

(2005) characterize as imprudent. 

Our second analysis examines the association between governance mechanisms and 

fraud.  In summary, we observe no significant differences between the fraud firms and the match 

sample firms with respect to commonly studied governance mechanisms including block 

ownership, board size, board composition, and measures of the entrenchment and busyness of the 

inside, outside, and gray board members.  Combined with the earlier results, this result may 

suggest that fraud firm executives are more overconfident than those at the non-fraud firms and 

that better governance mechanisms were not in place to mitigate their tendency to commit fraud.  

These results are not consistent with an alternative explanation that fraud firm and non-fraud 

firm executives are equally overconfident, but that better governance mitigated the adverse 

effects of their overconfidence on earnings management decisions.   

The fraud literature recognizes ñattitudesò as a potential risk factor, with specific 

indicators including an aggressive, evasive, or disrespectful manner; high turnover; undue 

emphasis on meeting projections or maintaining stock price; and a poor reputation, prior 

irregularities, or a history of violations (e.g., Loebbecke, Eining, and Willingham, 1989; SAS 99, 
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2002).  These attitudes represent outcomes of fraudulent behavior, however, rather than more 

fundamental firm or executive characteristics that might be associated with it.  The COSO report 

(1999) on fraudulent financial reporting also concludes that characteristics such as ñtone at the 

topò and managerial ñintegrityò are important, but it provides no evidence on this issue.  Our 

analysis attempts to examine the relation between a more fundamental personality trait and fraud.  

 The paper is organized as follows.  Section 2 develops the hypotheses and predictions.  

Section 3 describes the fraud sample and the matched sample.  Sections 4 ï 6 summarize the 

results of the industry level, firm level, and executive levels tests, respectively.  Section 7 

examines the impact of compensation and governance mechanisms on the relation between 

overconfidence and fraud and Section 8 concludes. 

 

2. Hypothesis development 

In this section, we specify a managerôs utility with respect to his financial reporting 

decisions in order to organize our discussion of the relation between unrealistic beliefs and fraud.  

We are not solving for an equilibrium earnings management decision.  In particular, the 

managerôs compensation contract, the benchmarks on which it is based, and firm performance, 

which could be modeled as a function of managerial effort, are exogenous.  The specification of 

the utility function is useful to expose potential omitted correlated variables that we consider in 

the empirical analysis.   

 

2.1. The earnings managerôs decision 

We assume the following expected utility function for a manager:
5
 

                                                 
5
 This setup is based on ideas in Brunnermeier and Parker (2005) who model optimism as an endogenous choice that 

maximizes average ñfelicityò over two periods.  The basic story in their model is that unrealistic optimism in period 
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The managerôs expected utility at time t is the sum of the time t expected payoffs to his current-

period earnings management decision (the first bracketed term) and the expected period t+1 

payoffs (the second bracketed term).  The manager chooses the amount of earnings management 

at time t ( t

td) after observing unmanaged earnings for period t ( *

tY ).  His utility is a function (f) 

of the deviation of reported earnings, if the earnings management goes undetected, from an 

exogenously specified benchmark BM

tY . 

The managerôs utility function includes )( EM

tcE  ï the expected cost of earnings 

management ï which varies with the amount of managed earnings (t

td) and embeds expectations 

about the penalty and about the probability of detection.  Several studies indicate that fines for 

fraud and restatements are large, executives face jail time, and reputational penalties are 

substantial (COSO report, 1999; Karpoff, Lee, and Martin, 2004; and Karpoff and Lott, 1993).  

In making the time t earnings management decision, the manager anticipates making a 

similar earnings management decision at time t+1.  He has expectations over period t+1 earnings 

and he understands if  his period t earnings management will reverse in period t+1.  The manager 

knows the time t+1 benchmark (BM

tY 1+ ).   

 

2.2 The role of overconfidence 

Our prediction that overconfidence is associated with fraud comes from recognizing that 

the manager makes an earnings management decision each period.  At time t+1, if the manager 

                                                                                                                                                             
1 about anticipated period 2 utility can improve average felicity even though it might be associated with distorted 

decisions in period 1. 
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has unrealistic expectations about future period outcomes ( *

1+tY ), he anticipates greater slack in 

period t+1 earnings relative to the benchmark, and is more likely to manage earnings in period t.  

If the time t+1 earnings realization less the reversal ( 1*

1

+

+-
t

ttY d ) is not sufficient to meet the 

benchmark, the manager may choose to manage earnings again.  While the manager anticipates 

making this choice at t+1, a manager that has unrealistic expectations at t about t+1 earnings is 

more likely to be in a position at  t+1 in which egregious earnings management is the optimal 

choice at t+1.  A similar prediction holds if the manager has unrealistic (overconfident) 

expectations about the likelihood of detection. 

Besides the impact of overconfidence on expectations about future period earnings and 

the probability of detection, overconfidence may affect the earnings management decision 

indirectly if it is related to the shape of the f and g functions and the extent to which benchmarks 

exist.  We expect that both factors are related to the agentôs compensation structure and 

compensation design has been linked to overconfidence.  We discuss this issue further and 

examine compensation explicitly in Section 7.  Overconfidence also may affect the earnings 

management decision indirectly if it is related to the costs of managing earnings and the extent to 

which pre-managed earnings are greater than the benchmark.  Our industry matching attempts to 

control for differences across firms that would be related to incentives and opportunities to 

manage earnings and commit fraud.  Section 5 reports an ex post analysis of the success of our 

matching.   

 

2.3 Research design 

 We measure overconfidence using (1) industry-level, (2) firm-level, and (3) executive-

level proxies.  At the industry level, we assert that overconfident executives are attracted to work 
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in certain industries.  Thus, we expect to observe a concentration of frauds in these industries.  

We compare the industry make-up of the fraud firms to that of the Compustat population.  At the 

firm-level, we assert that overconfident managers will be overconfident with respect to all 

corporate finance decisions, not just their financial reporting decisions.  Thus, if overconfidence 

is associated with fraud, we expect to see a correlation between fraudulent reporting and other 

corporate decisions that have been linked to overconfidence.  In this analysis, we compare the 

corporate decisions of the fraud firms to those for a matched sample of non-fraud firms.  At the 

executive-level, we use the psychology literature and the emerging corporate finance literature 

on overconfidence to identify characteristics of overconfident individuals.  We compare 

characteristics of the executives from the fraud sample to those of the executives from the 

matched sample of non-fraud firms.   

We generate the proxies for overconfidence from psychology and corporate finance 

studies.
6
  Several common themes emerge from these studies.  One of the most studied 

phenomenon and robust findings in the psychology literature is that the greater the perceived 

controllability of an event, the greater the tendency to exhibit optimistic bias (Weinstein and 

Klein, 1996).  Another common theme is that individuals are more likely to be overconfident 

about the outcomes or the risk of a project when they have a personal stake in it.  Psychologists 

suggest that optimistic bias is a mechanism individuals use to preserve self-esteem and the 

danger to oneôs self-esteem is greatest if the event is one in which the individual has a personal 

stake.  A final common theme is that overconfident individuals exhibit self-attribution bias: They 

attribute successes, especially recent successes, to ability, while attributing failures to bad luck.   

                                                 
6
 Recent studies on the impact of overconfidence on individual financial decisions, in particular, have assessed 

overconfidence using questionnaire responses (e.g., self life expectancy assessments in Puri and Robinson, 2005; 

forecasts of stock market performance in Ben-David, Graham, and Harvey, 2007) or unique datasets (e.g., results of 

required psychological tests for Finnish males in Grinblatt and Keloharju, 2001).   
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3. Sample 

3.1 The fraud sample firms 

Our sample of fraud firms is 49 of the 50 sample firms from Erickson, Hanlon, and 

Maydew (EHM, 2006) that were subject to AAERs from January 1996 to November 2003.
7
  The 

EHM sample includes corporations (e.g., not brokers) with allegations of fraud against them for 

which compensation data are available.  EHM do not eliminate firms in particular industries or 

impose other data constraints that induce obvious selection bias.   

Throughout the analysis, we separately analyze frauds for which the AAER suggests that 

the primary motive is insider trading profits, bonuses, or other compensation.  These types of 

frauds ex ante do not fit the slippery slope explanation; opportunism, not optimism, is the 

explanation for the fraud according to the SEC.  For the 13 ñopportunisticò frauds, we set an 

indicator variable OPP_FIRM  equal to 1.  The remaining 36 firms are classified as non-

opportunistic.  The SECôs explanations for the remaining frauds are as follows.  For 26 firms, the 

AAER suggests that the firm was attempting to meet either internal targets such as budgets or 

external targets such as Wall Street forecasts or investor expectations.  The AAER emphasizes 

external financing transactions as a motive for six firms.  Other motivations include influencing 

merger transactions, moving exchanges, or hiding details that would reveal bad business 

decisions (e.g., credit losses/store closings). 

Table 1 provides a summary of the frauds.  Revenue recognition is the most frequent 

fraudulent activity, consistent with evidence in Dechow, Sloan and Sweeney (1996), Farber 

(2005), and COSO (1999).  Over 40% of the revenue recognition cases involve fictitious 

revenue, not just premature recognition of a real earnings process.  For all fraudulent activities, 

                                                 
7
 We eliminate Thor Industries from their sample.  The AAER accuses a subsidiary-level controller of managing 

earnings to hide his theft of cash from corporate-level executives and does not accuse the firm of securities law 

(10b-5) violations.  
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the most frequently alleged goal (84%) is overstatement of earnings.  These two facts are 

important because they are consistent with the types of earnings management activities and 

objectives that are envisioned in the slippery slope explanation for fraud.  The opportunistic 

firms engage in fraudulent behavior with respect to multiple accounts and they are more often 

accused of reporting fictitious as opposed to just premature revenue.  They also are more likely 

to have as a goal hiding debt off the balance sheet.   

The ñfraud periodò is from the first periodic report in which the SEC alleges fraudulent 

reporting to the last period in which the SEC alleges fraudulent behavior.
8
  The average fraud 

period is 3.78 years with a minimum of one year and a maximum of eight years.  Much of our 

analysis is done as of the last fiscal year before the year in which the earnings management 

began (CLEANYR).  As an example, CLEANYR equals 1998 whether the SEC alleges that the 

fraud first occurred in the first quarter of 1999 or in the fourth quarter of 1999.   

Table 1 also reports data on the time-trends in restatement amounts for revenues and net 

income.  The restated revenues (earnings) of the non-opportunistic fraud firms increase by 221% 

(39.9%) between the first year and the second year of the fraud.  While the pattern is not direct 

evidence of the slippery slope explanation for fraud, it is nonetheless consistent with the story.  

The same increasing trend in revenue restatements in not observed for the opportunistic firms. 

The sample exhibits some industry clustering (Table 1b).  Eleven firms (22%) are in the 

2-digit DNUM covering computer programming, data processing, and miscellaneous business 

services and six firms are in the computer and office equipment category.9 

                                                 
8
 For all but one firm, the periodic reports are the 10-K or 10-Q.  For Microstrategy, the fraudulent reports are IPO 

and SEO registration statements. 
9
 Prior research on fraud has noted industry concentrations using different benchmarks to identify a concentration.  

For example, there is over-representation in banking, high-tech, and savings and loans and under-representation in 

education, government and other not-for-profit among a particular set of audit clients (Bell and Carcello, 2000); high 

frequencies (raw counts) in computer hardware and software, other manufacturing, financial services, and healthcare 
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The AAERs and related litigation releases identify 224 respondents that are employees of 

the 49 fraud firms.  Of these, we classify 107 as executives and 117 as non-executive employees 

that do not appear in proxy statements.  The average number of respondents per fraud is 4.6, with 

a minimum of 1 and a maximum of 23.  Forty of the frauds involve at least one executive, and 

the average number of executives for these 40 frauds is 2.7.  At least one non-executive was 

involved in 36 of the frauds; the average number of non-executives across these 36 frauds was 

3.3 (range of 1 to 18). 

Based on discussion in the AAER, we characterize each respondent by whether he: 

1) ñorchestratedò the fraud (73 executives/45 non-executives) 

2) ñparticipatedò in the fraud (23 executives/64 non-executives), or 

3) was ñwreckless in not knowingò about the fraud (7 executives/6 non-executives).10 

We also characterize each respondent by whether he engaged in self-serving behavior 

related to the fraud.  If an AAER reports that the accused was required to disgorge funds directly 

linked to fraud-related trading or alleges self-serving compensation motives for the fraud, the 

indicator variable OPP_EXEC equals 1, and equals zero otherwise.11  This person-level variable 

is distinct from the firm-level variable (OPP_FIRM), but they are related.  Eleven of the 13 firms 

that primarily have an opportunistic motivation have at least one respondent with insider trading 

allegations against them.  However, 11 of the 36 firms not classified as primarily opportunistic 

also have at least one opportunistic respondent. 

An analysis of trades by the executives is consistent with our interpretation of the SECôs 

                                                                                                                                                             
(COSO, 1999) and high-tech industries (Dechow et al., 1996).  The studies speculate that greater opportunities for 

fraud given the nature of the activities in these industries could explain the patterns.  
10

 We are able to determine the role for all but six accused persons (all but four executives) as this classification 

decision is less subjective than it appears.  The terms in quotations (orchestrated, participated, and wreckless in not 

knowing) are frequently used in the AAERs.  Even when these terms are not used, the classification is fairly 

straightforward.  For example, AAER 1749 states that executive x, ñacting at the direction of executive y, éò   
11

 If an AAER states that the executive is required to disgorge funds but does not specifically link the disgorgement 

to the repayment of ill-gotten gains from insider trading, then the executive is not classified as opportunistic.   
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allegations about self-dealing associated with the frauds.  For each executive, we examine the 

number of shares purchased less the number of shares sold during year t (INS_SHRSt); whether 

the executive is a net purchaser or a net seller in year t (INS_INDt); and the net market value of 

the shares transacted during the year t (INS_MVt).
12

  We compute these measures for t equals the 

year prior to the start of the earnings management (CLEANYR) as a benchmark, and for the first, 

second, and third years of the fraud (Year 1 ï Year 3).13  Data to construct these proxies are from 

Form 4 filings on Thompson Financial Services.  Following Boehmer and Netter (1997), we 

include only open-market purchases and sales because we are assessing differences in 

ñinformation-relatedò transactions.14 

 We also examine the skewness and standard deviation of the time-series of an executiveôs 

trades.  For each executive, STDEVMV is the standard deviation, and SKEWMV is the 

skewness, of the market value of the trades by an executive measured over the fraud period 

including CLEANYR.  These variables capture the extent to which the executive engaged in 

extreme trades relative to his own usual trade size (e.g., for liquidity), which could reflect trading 

opportunistically on private information.  These variables may mitigate measurement error 

associated with metrics that examine purchases and sales over long (and arbitrarily set) windows 

due to infrequent insider trades (Boehmer and Netter, 1997).  

Table 2 Panel A reports significantly higher purchase activity in CLEANYR by the 

opportunistic executives relative to the executives who are not accused of insider trading.  Their 

selling activity is greater as well, consistent with the findings of Beneish (1999) and Summers 

                                                 
12

 In order to make valid time-series comparisons, we use unadjusted shares to measure INS_SHRSt, and we use 

split-adjusted shares and split-adjusted prices to measure INS_MVt. 
13

 Executives are included in years plus 1 through plus three even if the fraud period does not extend into these 

years, reducing the power of our tests. 
14

 Limiting the sample to Form 4 transactions helps to isolate information-based trades, but we also examine the data 

for unusual observations.  This review led to the deletion of four purchase transactions by the Adelphia executives 

(approximately $133 million each) in May 1998 related to the spin-off of its Hyperion subsidiary.  Adelphiaôs fraud 

period is 1999-2001. 
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and Sweeney (1998), but the differences are not statistically significant.  These findings are not 

consistent with the idea that the opportunistic executives sell excessively to unload overpriced 

shares, instead indicating greater trading activity on average.  Panel B similarly shows that the 

opportunistic executives have significantly higher mean and median skewness and standard 

deviations in their trading series relative to the non-opportunistic executives.15
  

 

4. Industry level analysis 

The industry level analysis predicts a concentration of frauds in industries that attract 

overconfident executives.  The locus-of-control literature (e.g., Rotter, 1966) provides a basis for 

identifying such industries.  This literature distinguishes ñinternalò individuals who perceive 

control over the outcomes in their lives from ñexternalò individuals who believe outcomes are 

beyond their control.  Broadly speaking, the studies suggest that ñinternalsò ï or control-seeking 

individuals ï are attracted to innovation and risk-taking, dynamic/heterogeneous environments, 

and jobs that require proactive rather than passive management.  Thus, based on the link between 

overconfidence and control, we predict that such firms are more likely to have overconfident 

executives. 

We use the following proxies to capture these industry characteristics.  (Appendix A 

provides details on construction of the variables defined in this and subsequent sections.)  We 

measure industry-level innovation by R&D intensity (RDINTENSE), intangibles intensity 

(INTANGS), and capital expenditures (CAPEX).  We proxy for risk-taking using return 

                                                 
15

 In additional tests, we compare insider trading by these two samples to trading by executives from a matched 

sample (to be defined later).  There are no significant differences in the means or medians of any variable in any 

period across the samples of non-opportunistic executives and the matched sample executives.  The only exception 

is that the median of the standard deviations is significantly higher for the matched sample, which is not consistent 

with unusual insider trading by the fraud firms.   
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volatility (RETVOL).  The concept of a growing or more ñdynamicò work environment is 

measured by growth in sales (SALESGRO) and in operating cash flows (OPCFGRO), and 

whether this growth is attributed to merger activity (MERGE).  We also measure the length of 

the operating cycle (OPCYCLE), consistent with the notion that internals are attracted to 

ñfuturityò (Miller, Kets de Vries, and Toulouse, 1982).16  Finally, we measure heterogeneity and 

complexity based on the number of business (or geographic) segments (NUMSEG) and based on 

segment concentration (CONC), measured as a revenue-based Herfindahl index. 

 We measure each variable at the firm level on an annual basis and compute the median 

and mean of the observations at the 3-digit industry level.  Values for industries with less than 

five annual observations are set to missing.  For all variables except CONC and NUMSEG, we 

compute a grand average of the industry medians over the period 1990-2004.17  For CONC and 

NUMSEG, we compute separate grand averages pre and post-SFAS 131.  The average for the 

fraud sample is the average of the industry medians for the 49 sample firms.  For Compustat 

firms, we compute the simple average of the industry medians for the 243 industries in which no 

fraud firms operate and we separately compute an average weighted by the number of firms in 

the industry. 

Table 3 reports the industry level comparisons.  With respect to differences in proxies for 

accounting measures of innovative/high growth/dynamic industries, the results are mixed.  The 

fraud firms operate in industries with significantly lower R&D and intangibles intensity than the 

weighted average Compustat sample and with lower intangibles than the simple average sample.  

                                                 
16

 Miller, Kets de Vries, and Toulouse (1982) test the internal/external theories using proprietary proxies for firm 

characteristics that would attract internals.  Their proxies include a ñtechnocratizationò score, which reflects the 

prevalence and importance of engineers, scientists and the like; a ñscanningò score, which reflects the need to 

understand shifts in customer tastes (a ñdynamicò environment); and a ñfuturityò score which reflects a longer 

planning horizon. 
17

 Results for grand averages of the annual means rather than medians and for the year 1995 (chosen because it is the 

average CLEANYR) are similar. 
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They do, however, tend to operate in less-capital intensive industries.  The fraud firms show 

significantly greater sales growth than the weighted average Compustat sample.  The 

opportunistic frauds occur in capital intensive industries and in industries with greater than 

average amounts of merger activity.   

 The fraud firms operate in significantly riskier industries as measured by return volatility.  

There is no distinction between the industries of the opportunistic and non-opportunistic fraud 

firms.  Both the opportunistic and non-opportunistic fraud firms have lower business 

diversification, measured either by the number of segments or their concentration.  These 

patterns together suggest that fraud firm executives are attracted to risky industries but not 

necessarily to complex/heterogeneous industries, which is still consistent with the idea that they 

are attracted to industries in which they have the ability to control outcomes. 

Our final industry-level conjecture is that overconfident executives are less likely to 

(select to) be at firms whose performance is driven more by macroeconomic than by 

idiosyncratic factors given that they have less control over total return performance.  

Anecdotally, a notable feature of the fraud sample and earlier studies is that frauds by firms in 

commodity-based industries, in which managers are subject to price/demand/supply shocks that 

are outside their control, are rare.18
   

Our proxy for the managerôs degree of control over the idiosyncratic component of 

returns is the average variance about a market model regression estimated using monthly returns 

over the period 1988-2002 for firms in each three-digit industry (SYNCSSE) following the 

measure of country-level return synchronicity in Li, Morck, Yang, and Yeung (2003).  Higher 
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 Bell and Carcello (2000), based on SAS 53, predict that a high ñsensitivity of operating results to economic 

factorsò is a risk factor for fraud because such firms have greater incentives for earnings management, which is 

opposite to our conjecture.  They find no evidence, however, that auditors view sensitivity to economic factors as an 

audit risk factor. 
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values of SYNCSSE indicate less synchronicity in firm stock returns within the industry, which 

suggests more control for the executive.  Table 3 shows that within industry-idiosyncratic risk is 

significantly higher (i.e., return synchronicity is lower) in the fraud sample compared to both 

Compustat samples. 

 

5. Firm level tests 

The firm-level analysis includes two types of tests.  In the first analysis, we proxy for 

managerial overconfidence with other firm-level decisions that recent studies suggest are 

associated with overconfident executives.  If the firm is overconfident with respect to these other 

corporate decisions, then we expect they also will be overconfident with respect to their financial 

reporting decisions.  Thus, we predict a correlation between fraudulent reporting and these other 

decisions.  The second analysis examines time-series trends in the pre-managed earnings of the 

fraud firms.  If overconfidence is associated with fraud, we predict that the fraud firms will have 

declining pre-managed earnings over the fraud period.  That is, they get a bad draw in Year 2, 

unexpected because of their unrealistic expectations, and they are ñforcedò to escalate the fraud.   

For both analyses, the benchmark for comparison is a matched sample of non-fraud 

firms.  Each fraud firm is matched to a firm in the same industry on the basis of firm size, 

measured as total assets (ASSETS) as of the end of the year before the earnings management 

began (CLEANYR).  Foreign firms, firms missing DNUM classifications, and firms that are not 

included in the Compustat or CRSP databases from the CLEANYR to the final year of the fraud 

are excluded from the potential pool of match firms.  We insure that each matched firm is itself 

not the subject of an AAER during the fraud period.19   

Matching on industry attempts to control for the firmôs opportunity to manage earnings 
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 Two of the original matched firms were replaced as a result of this procedure. 
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given that revenue recognition and asset and expense over and understatement are the primary 

fraud vehicles.  Matching on size is important because the sample represents firms selected by 

the SEC to be accused of fraud and size may be correlated with SEC scrutiny.  Beneish (1999) 

also discusses this issue and matches on firm age to control for SEC scrutiny.  

The matching achieves a reasonable match at the four-digit level (i.e., total assets within 

10%) for 27 of the 49 firms.  We matched at the three-digit level (two-digit level) for 15 (7) of 

the firms.20  We did not match on exchange as in Beasley (1996) and Farber (2005), but ex post 

the samples are similar.  This feature of the samples is important if incentives to meet 

benchmarks to influence equity prices differ across exchanges. 

The first panel of Table 4 shows that the fraud firms are not significantly different from 

the matched sample with respect to size measured by total assets at the end of CLEANYR, which 

was the matching criterion.  They also are not different with respect to size measured by net sales 

(SALES) or the market value of the firm (MVSIZE), which is the sum of the market value of 

equity, the book value of long-term debt, and the book value of preferred stock. 

Table 4 also reports characteristics of the samples that prior literature has identified as 

determinants of fraud.  We include these comparisons to assess the ability of the matched sample 

to control for opportunities, incentives, and motives to commit fraud that are not related to 

overconfidence.  All variables are measured during or at the end of CLEANYR.  We draw the 

control variables from three primary (recent) sources that study fraud determinants: Beasley 

(1996), the COSO report (1999), and EHM (2006). 

The first set of variables relates to pre-fraud performance, broadly speaking, which may 

be associated with greater incentives to commit fraud.  We measure operating performance using 
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 The Compustat DNUM for Enron Corp. is 5172 (Petroleum, Ex Bulk Statn-Whsl); the DNUM for Enron Corp.-

Old is 4923 (Natural Gas Transmis and Distr).  Enron Corp. is matched to Public Service Enterprise Group, Inc., in 

DNUM 4923, because there were no reasonable size matches to Enron in DNUM 5172. 
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return on assets (ROA), which is net income divided by total assets; net income scaled by sales 

(NISALES); and income before extraordinary items scaled by sales (IB4XSALES).  Following 

EHM (2006), we measure financial health using a market-based debt-to-equity ratio 

(DERATIO), which is long-term debt scaled by the market value of the firm (MVSIZE).  

Following Beasley (1996), we measure financial health as a binary variable that equals 1 if the 

firm had at least three loss years during the six year period preceding the fraud (TROUBLE) and 

equals zero otherwise.21  We also include four measures of financial health that have been used in 

other contexts: S&P bond ratings (SPBOND); the current ratio (CURRENT); the quick ratio 

(QUICK); and the interest coverage ratio (COVRATIO).  As summary measures of operating 

performance and financial health, we use the book-to-market ratio (BKMKT) and the 

earnings/price ratio (E-P) following EHM (2006).  Consistent with COSO (1999), we measure 

pre-fraud performance based on stock returns.  We compute the cumulative return in the 

calendar year prior to the first fraud year (1YR_RET) using CRSP monthly returns with 

distributions.  We also compute the volatility of the monthly observations (1YR_RETV).  Both 

return-based variables are set to missing if 12 monthly observations are not available. 

The overall conclusion from the comparison of these variables is that the matched sample 

effectively controls for performance-related earnings management incentives.  The fraud sample 

includes several extreme negative observations for NISALES and IB4XSALES, thus, the means, 

but not the medians, are marginally significantly lower.  The extreme observations are at high-

tech startups (-1, 0, and 3 years old) whereas their matched pairs are older.  The fraud firmsô 

coverage ratios also are marginally lower, although their DERATIOS are not higher, which is 

consistent with the earnings deficiencies relative to the match firm sample. 
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 Results for similarly constructed TROUBLE variables over shorter windows (2 years and 4 years) to maximize 

data availability are similar. 



  

19 

The second set of control variables for fraud determinants are proxies for external 

financing demands.  EHM (2006) expect younger firms,22 firms with lower free cash flow, and 

firms involved in mergers, to have greater incentives to manage earnings and subsequently 

commit fraud.  Following EHM (2006), the number of years that the firm has been public 

(AGEPUB) is the difference between CLEANYR and the start year on CRSP.23  Free cash flow 

(FCF) is operating cash flow from the SCF in year t less average capital expenditures over the 

three years prior (t-3 to t-1) scaled by current assets at t-1.  MERGE is an indicator variable that 

equals 1 if the financial statements suggest significant acquisition activity during the current 

year, and equals zero otherwise.   

The non-opportunistic fraud firms are significantly younger than their matched sample 

and have significantly lower free cash flow.  Both comparisons are consistent with suggestions 

that these firms may have greater external financing demands, and thus greater incentives to 

commit fraud.  The opportunistic fraud firms do not differ significantly from their matched 

sample on any of these dimensions.   

The third set of control variables measures the nature of the firmôs operations and growth 

to assess potential differences in the motivation and opportunity to manage earnings.24
  Following 

Beasley (1996), we measure asset growth (ASSETGRO) as the growth rate in total assets from 

two (and four) years before the year of the fraud.  Following EHM (2006), we measure sales 

growth (SALESGRO) as the one year percentage change in sales in the year preceding the fraud.  

We also include two proxies for growth that have been used in other contexts: 1) Research and 

                                                 
22

 See also Beasley (1996). 
23

 For three fraud firms, AGEPUB equals -1, which indicates that the first year of the fraud was the year of the IPO, 

although the fraud may have come before or after the IPO.  For one fraud firm (Finehost), AGEPUB = -5; the fraud 

started prior to their 1996 IPO. 
24

 We also examine external auditors as a potential determinant of (deterrent to) fraud, consistent with the early 

literature on fraud determinants, however, there is little variation in either sample.  All but four of the fraud firms 

use Big-8 auditors, two use named second tier firms.  All but five of the fraud firms use Big-8 auditors, two use 

named second tier firms. 
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development intensity (RDINTENSE), which is annual R&D expense scaled by sales, and 

property, plant, and equipment intensity (PPE), which is PPE scaled by MVSIZE.   

The non-opportunistic fraud firms have significantly higher growth than their matched 

sample, especially in recent periods.  This difference is worth noting because Ben-David, 

Graham, and Harvey (2007) find a positive association between overconfidence and 5-year sales 

growth, which they use to represent past performance.  In summary, the comparison indicates 

that the non-opportunistic sample may have greater financing needs and growth than their 

matched sample, which suggests that differences in incentives and motives to commit fraud may 

still be a concern in the subsequent analysis. 

 

5.1 Firm-level decisions as proxies of overconfidence 

 We examine three corporate decisions that are potentially linked to overconfidence: 

Capital structure, dividend policy, and tax aggressiveness.  Studies that link capital structure 

choice to managerial overconfidence suggest that overconfidence can have two effects on inputs 

to a firmôs optimal decision about financing corporate investment (Heaton, 2002; Hackbarth, 

2007).  An optimistic manager overestimates cash flows from investment projects.  An optimistic 

manager also believes external financing costs (both debt and equity) are too high.  Predictions 

about the net impact of these two forces on capital structure choice depend on the relative degree 

of optimism about each.  Heaton (2002) generates standard pecking order preferences by 

optimistic managers.  Hackbarth (2007) generates predictions of a reverse pecking order 

preference if the first effect dominates and a pecking order preference if the second effect 

dominates.   

If the fraud firm executives are more overconfident, then we predict a stronger pecking 
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order preference for the fraud firms (higher debt-to-equity ratios) relative to the matched sample.  

This prediction presumes that the matching effectively controls for growth opportunities.  Within 

the firmôs debt structure, we predict a greater reliance on risky debt.  These predictions are 

consistent with the survey results of Ben-David, Graham, and Harvey (2007) who find that 

overconfident executives are at firms with higher debt ratios and longer debt duration, which is 

their proxy for riskier debt. 

We examine four capital structure variables.  The debt-to-equity ratio, defined 

previously; book leverage, which is long term debt scaled by total assets (LEVERAGE); the ratio 

of convertible debt to MVSIZE (CONVDEBT); and the ratio of preferred stock to MVSIZE 

(PS).  Results are similar if convertible debt and preferred stock are scaled by total assets.  As 

reported previously, the market-based debt to equity ratio does not differ across the fraud and 

matched samples.  Book leverage also is not different across the two samples.  The fraud firms, 

however, appear to use more ñriskyò securities (i.e., convertible debt and preferred stock), with 

marginally significant p-values.  We observe similar patterns in debt-to-equity ratios and book 

leverage if we restrict the sample to fraud firms and their matched pairs in which only a top-level 

executive either orchestrated or participated in the fraud.  We expect that only these executives 

are likely to have control over capital structure decisions.  In this restricted sample, the fraud 

firms have significantly higher percentages of preferred stock and convertible debt. 

We also examine dividend policy.  Ben-David, Graham, and Harvey (2007) find that 

overconfident executives are less likely to pay out dividends.  Their explanation is that 

overconfident executives preserve cash because they believe they will have valuable investment 

opportunities.  We analyze an indicator variable that equals 1 if the firm pays dividends during 

the CLEANYR and equals 0 otherwise (DIVPAYER).  We also examine dividend yield in 
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CLEANYR (DIVYLD ).   

Table 5 reports that the fraud firms are not significantly less likely to pay dividends 

compared to the matched sample firms, although the pattern goes in the direction documented by 

Ben-David, Graham, and Harvey (2007).  Dividend yields are marginally significantly lower for 

the fraud firms.  While these patterns are consistent with the notion that executives at the fraud 

firms are more overconfident than executives at the non-fraud firms, an alternative explanation is 

that DIVYLD proxies for financial distress, thus the fraud firms have greater distress-motivated 

incentives for fraud.  This alternative, however, is not consistent with the similarity in 

performance and financial health across the samples documented in Table 4.  With respect to 

both the capital structure and dividend policy variables, the results are similar for the 

opportunistic and non-opportunistic samples.  No differences were expected ex ante. 

 We next examine the association between fraud and tax aggressiveness (avoidance).  

Although no prior studies (to our knowledge) have noted an association between executive 

overconfidence and corporate tax elections, the potential association is intuitive.  We measure 

tax aggressiveness following Dyreng, Hanlon, and Maydew (2006) who suggest that a low cash-

based effective tax rate (CASHETR) represents aggressive tax avoidance.  CASHETR is the 

ratio of cash taxes paid during the first year of the fraud to pretax income excluding special 

items.  Following Dyreng et al., CASHETR is set to missing for firms that have a negative 

denominator, and values less then zero (greater than one) are truncated to zero (one).  The 

CASHETR is computed for the first year of the fraud rather than the CLEANYR, as we expect 

that the earnings management and tax avoidance might be concurrent. 

Table 5 reports that the fraud firms have significantly lower mean and median cash ETRs 

than the matched sample.  This finding is consistent with the notion that the fraud firm 
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executives are more risk-seeking than the non-fraud firm executives, and this characteristic 

affects both their earnings management and tax strategies.  The finding is similar for both the 

opportunistic and non-opportunistic samples.  As with DIVYLD, however, the CASHETR could 

be a proxy for financial distress. 

 

5.2 Firm level tests of time-series trends in pre-managed earnings 

The slippery slope explanation for fraud implies that fraud is more likely by 

overconfident executives because the realization of period 2 earnings is more likely to be lower 

than expected for overconfident managers who form unrealistically high expectations.  An 

implication of this explanation is that pre-managed earnings in Year 2 of the fraud deviate more 

from the benchmark than did Year 1 earnings.  Assuming a fixed benchmark, we predict a 

decrease in pre-managed earnings from Year 1 to Year2.  This prediction is unique to the 

slippery slope story.  We do not expect such a time-series pattern for the opportunistic firms. 

Table 6 compares the time-series patterns of several performance-related variables for the 

fraud firms and their matched samples.  Performance is measured as pre-managed net income in 

dollars.  For all years for the match sample firms, and for CLEANYR for the fraud firms, 

PERFORMANCE equals net income (data item #172) from Compustat.  For the fraud firms in 

Year 1 and Year 2, PERFORMANCE is restated net income if restatement amounts are available 

and it is missing otherwise.  Restatement amounts are obtained from 10-K filin gs.  % LOSS 

FIRMS is an indicator equal to 1 for firms with negative PERFORMANCE and equal to 0 

otherwise.   

Table 6 shows that the performance of the non-opportunistic fraud firms is not 

significantly different from that of their matched sample in raw dollar terms in CLEANYR or 
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Year 1.  In the second year of the fraud, however, the pre-managed earnings of the fraud firms is 

significantly lower than that for the matched sample.  The time-series trend is reported more 

directly in the next panel.  The fraud firms have an average decline in earnings from CLEANYR 

to Year 1 of 87%, which is consistent with the need to manage earnings initially.  Pre-managed 

earnings decline by a greater amount (174%) from Year 1 to Year 2.  A similar difference in 

time-series trends is evident from the relative percents of loss firms in the samples.   

The opportunistic sample, however, does not exhibit the same deterioration in earnings in 

Year 2.  The earnings of the opportunistic fraud firms are significantly lower than those of their 

matched sample in Year 1 at the median, but they are not significantly different in Year 2.  In 

fact, they show an increasing trend in unmanaged earnings, with a growth rate of 327% from 

CLEANYR to Year 1 and of 408% from Year 1 to Year 2.  The percent of loss firms declines in 

Year 2.  Thus, the opportunistic firms continue the fraud, and even elevate it as noted in Table 1, 

despite the fact that performance was improving. 

 

6. Executive level tests 

The executive level tests require a matched sample of executives.  We match each fraud 

firm executive to an executive at its matched firm.  We do not attempt to match non-executives.  

Matching for them is fundamentally flawed because we are constrained to match to employees 

that are described in public reports.  Even for executives, matching is not straightforward 

because organizational structures/titles differ across firms.  Our goal is to match on the 

executiveôs level of decision-making authority over a particular kind of decision (e.g., financial 

vs. operational). 

For the 107 fraud firm executives, we are able to find reasonable matches for 99.  The 
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fraud sample contains 26 CEOs, 23 of which are matched to CEOs.  The fraud sample contains 

35 financial executives (CFOs, controllers, chief accounting officers, VP-finance, or other 

financial titles), 32 of which are matched to similarly titled financial executives.  Board 

membership was not a requirement for matching, but ex post there is moderate correlation 

between the two samples.  Of the 57 fraud firm executives that are on the BOD, 32 match to 

executives on the match firmôs BOD.  Of the 20 fraud firm executives that are BOD chairs, 13 

match to executives that are BOD chairs. 

We measure several individual characteristics of the executives to proxy for the notion 

that overconfidence is associated with controllability, a sense of personal investment, and self-

attribution.  Our first proxy variable is founding family status.  Consistent with the finding that 

entrepreneurs tend to be overconfident (e.g., Bernardo and Welch and the cites therein, 2001; 

Puri and Robinson, 2005), we propose that executives that are founders or members of founding 

families are more likely to be overconfident.  FOUNDER equals 1 if the executive is a founder 

or co-founder of the firm, or is part of the founding family, and equals zero otherwise. 

Earlier studies of fraud/restatements/earnings management have considered founding 

family status, however, they measure this variable at the firm-level ï whether the top executives 

(or CEO) at the firm are founders ï not at the level of the executive involved in the fraud.  That 

specification confounds interpretation of the results because founders may have different 

incentives to manage earnings than non-founders, but they also may have different incentives to 

monitor earnings management by others.  Dechow, Sloan, and Sweeney (1996) suggest that a 

founder-CEO implies weak governance (greater influence combined with less accountability) 

and find a positive association between fraud and CEO-founders, and Loebbecke, Eining, and 

Willingham (1989) find that closely held firms are more likely to be charged with fraud.  
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Agrawal and Chadha (2005), however, find that the probability of an accounting restatement is 

lower for firms in which the CEO is part of a founding family, and Wang (2006) finds firms with 

founding family members in positions of influence are associated with higher quality earnings.  

Our second proxy variable is the executiveôs tenure at the firm.  We predict that an 

executive with longer tenure is more likely to have pet projects about which he would be 

overconfident.  TENURE is a continuous variable equal to the number of years between the 

executiveôs start date at the firm and the first year of the fraud.  In some cases for which we 

cannot determine the exact start year, we substitute the earliest year that we could determine the 

executive was with the firm.
25

  One problem with the TENURE measure is that firm age varies, 

thus measuring tenure in years does not capture the notion of commitment to projects.  To 

capture the concept of commitment, we scale TENURE by the number of years the firm has been 

public at the first year of the fraud (COMMIT ).  COMMIT equals 1 for executives who are with 

the firm at the time of listing, for which COMMIT would have been greater than 100%. 

 Finally, we consider board membership and the executiveôs position.  We use binary 

variables to indicate if the executive is on the board, is chair of the board, is CEO or is CFO.  

Since we match on position, we expect little or no difference in titles in comparisons of the fraud 

sample to the matched sample executives.  The distinctions are relevant, however, when we 

compare partitions within the fraud sample. 

In addition to the common themes that overconfidence is related to controllability, a 

sense of personal investment, and self-attribution, another finding is that experts tend to be more 

overconfident than novices (e.g., Griffin and Tversky, 1992).  One might imagine that experts 

would be more realistic (i.e., less biased) because of their expertise, but the offsetting force is 
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 We made this substitution, which will create an understatement of tenure levels, to maximize available 

observations.  The results are not sensitive to this substitution. 
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that their expertise causes them to believe they are better than average.  Our first proxy for 

perceived expertise is education.  More educated executives are likely to be overconfident, 

consistent with evidence in Puri and Robinson (2005) and Ben-David, Graham, and Harvey 

(2007).  We measure EDUCATION using a discrete variable that measures the highest level of 

education attained: No college (0); Bachelorôs degree only (1); Masterôs degree (2); two Masterôs 

degrees (2.5); JD or PhD (3).  In addition, we have separate indicator variables if the executiveôs 

Masterôs degree is an MBA or Masterôs of Finance (MBA) as business education may create a 

sense of overconfidence related to financial reporting.   

We examine two additional proxies for expertise that we predict make an executive 

overconfident, specifically in the fraud context, about his ability to avoid detection.  CPA is a 

binary variable equal to 1 if the manager is a CPA and equal to zero otherwise.26  AUDITOR is a 

binary variable equal to 1 if the executive has external audit experience and equal to zero 

otherwise.  External audit experience includes work at a Big 8 or second-tier firms or with a bank 

regulator (one case).   

 Another finding is that men are more overconfident than women, in general contexts, and 

empirical evidence documents this phenomenon specifically for investment trading decisions 

(e.g., Barber and Odean, 2001; Estes and Hosseini, 2001).  An indicator variable (FEMALE ) 

equals 1 if the executive is a woman, and equals zero otherwise.27 

Finally, we examine each executiveôs age.  An executiveôs age (AGE) can be correlated 

positively or negatively with factors that affect overconfidence.  Empirical evidence on the 
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 The CPA variable is also coded = 1 if the manager is a member of the ACCA (Association of Chartered Certified 

Accountants) in the United Kingdom or is a Chartered Accountant in Canada. 
27

 Englmaier (2004) suggests that military service is associated with overconfidence.  We were able to identify only 

two fraud firm executives (John J. Rigas of Adelphia Communications and ñChainsawò Al Dunlap from Sunbeam, 

who was a paratrooper at Westpoint) and one matched sample executive (Kenneth E. Hyatt from Walter Industries, 

Inc.) with military service.  Because of the small numbers, and our uncertainty about whether our data on this 

variable are complete, we do not analyze military service. 
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relation between age and decisions/forecasts that reflect overconfidence is context-specific with 

results of mixed sign, linearity, and significance (e.g., Puri and Robinson, 2005; Arabsheibani, de 

Meza, Maloney, and Pearson, 2000; Grinblatt and Keloharju, 2001; Malmendier and Tate, 2005; 

Ben-David, Graham, and Harvey, 2007).  Thus, we view the evidence on the relation between 

age and fraud as descriptive. 

We recognize that all of the proxies for overconfidence are endogenous at some level.  

For example, there are documented patterns between education and overconfidence, but it is not 

clear whether overconfidence leads individuals to attain greater education levels or whether 

education leads to overconfidence.  While this endogeneity is emphasized in the psychology 

li terature, it is not relevant to this study as long as the proxy variable measures the degree of an 

executiveôs overconfidence at the time of the earnings management decision, and its 

determinants are not correlated with determinants of fraud. 

Tables 7a and 7b present univariate comparisons of each proxy for executive level 

overconfidence across the fraud firm and matched sample executives, and across subsamples of 

the fraud firm executives.  The first two columns of Table 7a indicate that the fraud firm 

executives have significantly shorter tenures measured in years (TENURE) and measured as a 

percentage of the firmôs life (COMMIT).  This pattern is contrary to the prediction that the fraud 

firm executives are more overconfident.  The median age of the fraud firm executives is lower, 

although only significant in a one-sided test and the result is tenuous given that we are measuring 

age coarsely in years, not months.  Fraud firm executives are significantly more likely to serve 

on the board and to be male.  They are marginally more likely to be from founding families (p-

value of 15%).  They do not differ with respect to positions (titles), which is not surprising given 

the matching criteria.  They also do not differ with respect to education or financial expertise as 
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measured by whether they are a CPA or have audit experience. 

The next three columns characterize the fraud firm executives based on their role in the 

fraud.  Comparing the executives that orchestrate the fraud to those that participate in the fraud 

or were wreckless, the orchestrators are significantly more likely to be part of a founding family 

and they have significantly longer tenures at the firm.  The orchestrators are significantly more 

likely to be on the board and to be the board chair.  They are less likely to be CPAs or auditors, 

which suggests that the ñaccountantò does not direct the fraud, but his participation is necessary 

to achieve it.   

Although the wreckless sample is too small to make statistical comparisons, one pattern 

is worth noting.  The executives that are cited as ñwrecklessò are high level executives (board 

chairs, CEOs or CFOs), and CPAs and executives with audit experience.  These patterns are 

almost tautological; one can only be considered wreckless in not knowing about the fraud if he 

should have known.  The SEC appears to expect board chairs, CEOs and CFOs, and individuals 

with financial expertise to detect at least the significant types of financial reporting defalcations 

in this sample. 

The final column of Table 7a presents p-values for tests of differences between the 

means/medians of the 73 fraud firm executives that orchestrated the frauds and their 73 matched-

sample counterparts.  Descriptive statistics for this limited matched sample are not presented; 

they are similar to those presented for the full matched sample except that there are more CEOs 

and CFOs and greater board membership.  The orchestrators are significantly more likely to be 

from founding families and on the BOD, but they have less experience with the firm measured 

either by their commitment or their tenure in years. 

Table 7b, Panel A, reports characteristics of fraud firm executives partitioned by whether 
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the AAER identifies opportunism as the primary motive for the fraud.  In this analysis, all 

executives at an OPP_FIRM firm are in the opportunistic sample.  That is, the 32 opportunistic 

executives in Panel A represent all of the executives from the 13 fraud firms for which 

OPP_FIRM = 1.  Panel B partitions the fraud sample executives at the executive level based on 

the variable OPP_EXEC.  Except for the indicator of an MBA, patterns across the opportunistic 

and non-opportunistic samples are identical for both measures of opportunism, but the 

significance of the differences varies across the panels.   

Overall, Table 7b suggests that founding family influence on fraud comes not from naïve 

overconfidence but rather from an opportunistic motive.  This result, however, is due to the four 

founding family members involved in the Adelphia fraud, which is classified as OPP_FIRM = 1.  

All four executives also are categorized as opportunistic based on OPP_EXEC = 1.  Excluding 

these executives, the percentages of opportunistic frauds involving founding family members is 

higher than for the non-opportunistic frauds, but the difference is not significant in either 

classification for opportunism. 

Table 7b also reports that tenure and commitment differ significantly as a function of 

opportunism.28  These results help clarify the previously reported result that fraud firm executives 

have significantly shorter tenures and commitments than matched sample executives.  The 

shorter tenure and lower commitment of the fraud firm executives is only significant when the 

non-opportunistic executives are compared to their respective matches (untabulated).  There is 

no significant difference in TENURE or COMMIT for the opportunistic executives compared to 

their respective matches.  When appropriately corrected for firm age (COMMIT), the fraud firm 

                                                 
28

 Three executives have negative tenures.  Two arrived and escalated existing earnings management (revenue 

recognition) practices; one arrived at the firm and participated in an already egregious situation.  None of them were 

at opportunistic firms or were considered to be opportunistic executives.  Without these three executives, the tenure 

and results in Table 7b are unchanged.  In Table 7a, when these executives are excluded the tenures of the 

orchestrators and non-orchestrators are no longer significant.  All other results remain the same. 
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and matched sample executives are not significantly different. 

Finally, Table 7b reports that the opportunistic executives are significantly less likely to 

be CPAs and have audit experience.  This pattern suggests that ex-auditors (all of which are 

CPAs) may engage in fraud, but they do not appear to engage in self-serving frauds.  The 

opportunistic executives also are marginally more likely to be female (p-value = 12%), but this 

finding is based on only one female executive accused of fraud who is defined as opportunistic. 

 

7. Compensation and governance 

7.1 Overconfidence and compensation 

Theory suggests that overconfidence could play a role in the design of the compensation 

function.  Gervais, Heaton, and Odean (2006) predict that overconfident executives require less 

convexity in an optimal contract (i.e., fewer options) as overconfidence reduces the classic 

principal/agent conflict and better aligns managers with shareholders.  According to de la Rosa 

(2007), the optimal contract with an overconfident manager trades off two forces: overconfident 

managers ñovervalueò success-based incentive pay, but less incentive pay is necessary to induce 

effort from them.  He predicts that significant overconfidence is associated with higher incentive 

pay because of the managerôs distorted preference for success-based pay, but low or moderate 

levels of overconfidence are associated with lower incentive pay.  The empirical evidence is 

limited.  Ben-David, Graham, and Harvey (2007) find that variable pay is related to their 

measure of short-term overconfidence, but they find no evidence that total compensation is 

correlated with overconfidence. 

If, as these studies suggest, overconfident executives may have more variable 

compensation, and if variable compensation creates greater incentives for earnings management, 




