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ABSTRACT 

This study incorporates concepts from accounting and criminology literatures to 

develop a model of financial statement variables that provides researchers and auditors 

with information about the likelihood of fraudulent financial reporting. This study is also 

one of the first to test whether the predictive ability of fraud indicators has changed over 

time. Game theory suggests that if fraud firms consistently manifest similar 

characterislics then auditors will isolate those fraud indicators and react to them. 

The results show that accmals, market-to-book ratio, and lack of a Big Four auditor 

are the most influential fraud risk indicators. Fraud firms generally have higher abnormal 

market returns in the year of the fraud and larger market-to-book ratios compared to 

nonfraud firms. This finding suggests that managers who commit fraud generally attempt 

to preempt bad earnings news rather than react to bad news in the form of low company 

stock price. 

The results do not suggest a fundamental shift in fraud risk indicators. However, 

while the lack of a Big Four auditor was not significant in the 1970's and 1980's, it was 

significant in the 1990's. Fraud firms in the 1970's and 1980's appear to have more debt 

relative to the industry but are not more profitable. Frauds in the 1990's appear to be 

more profitable relative to the industry but do not have more debt. This finding may be 

due to more stock options and other performance-based incentives in the 1990's and a 

greater emphasis on beating analysts' expectations. 
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1. INTRODUCTION 

Aristotle (Book II: Part VII, from Greek) "The greatest crimes are caused by 

excess and not by necessity." 

This study incorporates concepts from accounting and criminology literatures to 

develop a model that provides researchers and auditors with information about the 

likelihood of fraudulent financial reporting. This topic is important because two new 

auditing standards require auditors to perform and document a separate fraud risk 

assessment. In 1997, the ASB released SAS 82 - Consideration of Fraud in a Financial 

Statement Audit (AICPA 1997). In December 2002, SAS 82 was superceded SAS 99 

(AICPA 2002). The effectiveness and efficiency of an audit depends on the auditor's 

ability to accurately assess audit risks and appropriately adjust the audit plan based on 

those assessments. Accuracy in the fraud risk assessment is critical to audit planning 

because anything other than a low fraud risk assessment fundamentally changes the 

nature of the audit from error detection and analysis to a strategic game between 

management and auditors (Shibano 1990). 

Prior fraud studies have identified financial statement variables that are correlated 

with fraudulent financial reporting (Beneish 1997; Summers and Sweeney 1998; Lee, 

Ingram, and Howard 1999).' This study draws on research in criminology to add new 

variables that indicate fraud risk. The results should be helpful to auditors by improving 

their ability to identify fraud risk factors while performing analytical procedures. 

' Beneish (1997) does not specifically address fraud, but rather extreme earnings management. The 
allegation of fraud is not present in all the firms in his study sample; however, all the firms in his study 
group were charged by the SEC with violating GAAP. 
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Field research suggests that auditors have not used analytical procedures 

effectively (Hirst and Koonce 1996). Auditors generally do not develop expectations 

independent of management assertions, which leads to an overreliance on management. 

Experimental auditing research shows that auditors generally find evidence that supports 

management even when management's assertions are misleading (Anderson and Koonce 

1995; Bierstaker, Bedard, and Biggs 1999). These findings are consistent with 

psychology research suggesting that individuals have a tendency to find evidence 

supporting an inherited cause. Relying on management while assessing variables related 

to fraud risk is especially problematic. 

Auditors perform preliminary analytical procedures on multiple data sources. 

Those sources include the financial statements and internal data sources such as backlogs, 

forecasts, and other sources that are available to auditors but are unavailable to external 

users of financial statements. As a first step in improving assessments of audit risk 

through better fraud risk assessments, this study focuses primarily on financial statement 

variables. 

I provide evidence that accruals, market-to-book ratio, and lack of a Big Four^ 

auditor are the most influential fraud risk indicators. Additionally, fraud firms generally 

have higher abnormal market returns in the year of the fraud and larger market-to-book 

ratios compared to nonfraud firms. This finding suggests that managers who commit 

' I use term "Big Four" to represent the four largest international accounting firms and their predecessor 
firms. Prior research often refers to Big Eight or Big Six Auditors depending on the time period. Due to 
mergers (and the demise of Arthur Andersen) the large international firms have been reduced from eight to 
six and now to four. 
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fraud generally attempt to preempt bad earnings news rather than react to bad news in the 

form of low company stock price. 

This study further finds that comparing firm data to industry averages provides a 

useful benchmark against which auditors can assess fraud risk. The evidence shows that 

fraud firms have greater differences relative to industry average than control firms in 

accruals, sales growth, return on assets, leverage, and market value of equity. Fraud 

firms are also more likely to exhibit large fluctuations between accounts receivable and 

inventory relative to sales. The study also provides evidence where previous results have 

been inconclusive; specifically, that fraud firms have higher sales growth, larger changes 

in receivables and greater abnormal returns. They also show more profit and are less 

likely to have Big Four auditors. 

This study is one of the first to test whether the predictive ability of fraud 

indicators has changed over time. Game theory suggests that if fraud firms consistently 

manifest similar characteristics then auditors will identify those fraud indicators and react 

to them. Therefore, management has an incentive to vary the manner in which fraud is 

committed in order to prevent detection. However, prior research suggests that auditors 

have not made effective use of imalytical procedures or considered how analytical 

procedures would change over time. 

The results do not suggest a fundamental shift in fraud risk indicators. The 

sample was partitioned into firm years between 1978 and 1989 and firm years between 

1990 and 1996. Accruals and market-to-book were the most influential factors in both 

samples. However, while the lack of a Big Four auditor was not significant in the 1970's 
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and 1980's, it was significant in the 1990's. This finding suggests that Big Four auditors 

became more of factor in preventing or detecting fraud during the 1990's than smaller 

auditing firms, or that larger auditing firms became better at screening clients. Fraud 

firms in the 1970's and 1980's appear to have more debt relative to the industry but are 

not more profitable. Frauds in the 1990's appear to be more profitable relative to the 

industry but do not have more debt. This finding may be due to more stock options and 

other performance-based incentives in the 1990's and a greater emphasis on beating 

analysts' expectations. 

This paper is organized as follows. Section 2 discusses fraud risk and its relation 

to the Audit Risk Model. Section 3 details the research issues and prior literature. 

Section 4 describes the variables that are analyzed. Section 5 explains the sample 

selection and research method. Section 6 provides the results. Section 7 concludes the 

paper. 

2. FRAUD RISK 

2.1 The Audit Risk Model 

Current policy on how auditors should plan an audit is based on the audit risk 

model (AICPA 2003). The audit risk mode! decomposes audit risk into three components 

- inherent risk (IR), control risk (CR), and detection risk (DR).^ Absent is the risk of a 

material misstatement due to fraud (FR). The POB's (2000) Report on Audit 

3 Inherent risk (IR) is the initial risk that an account balance or class of transactions contains a material 
misstatement. Control risk (CR) is the risk that the client's internal control system will fail to prevent or 
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Effectiveness acknowledges the criticism that the audit risk model may be incomplete 

because it does not incorporate fraud risk."* Waller (1993) suggests that decomposition of 

audit risk should be guided by two principles. First, a theory-based link must exist that 

coherently integrates the components. Second, there must be an overall gain in 

effectiveness from performing the assessments separately rather than using a hoMstic 

approach. 

Establishing a theory-based link between the probability of a misstatement due to 

an error (IR) and the probability of a misstatement due to an irregularity (FR) could prove 

problematic because there is a fundamental difference between the two risks. The audit 

risk model is often written as a basic probability model, AR=IR x CR x DR. Given the 

auditor's assessments of IR and CR, test procedures are selected such that DR=AR/(IR x 

CR). This depiction may be appropriate for errors. An argument can be made that errors 

are random events because, by definition, they are unintentional. However, by definition, 

irregularities are intentional misstatements, which suggests a two-person game between 

management and auditors may be a more accurate model.Further, criminology research 

posits that white-collar crime is a function of motivation and opportunity and that the risk 

of detection is one factor that affects the attractiveness of a criminal opportunity 

detect a misstatement. Detection risk (DR) is the risk that the audit procedures will fail to detect a 
misstatement. 
" The FOB also acknowledges the criticisms that the audit risk model is lacking in several other areas, 
specifically "engagement risk," "client risk," and "client continuance (or acceptance) risk." There also 
appears to be a fundamental dependence between IR and CR that is not captured by the model (Waller 
1993). Additionally, IR assumes no related controls, which fails to recognize the preventative effect of 
controls (Waller 1993). 
' Fellingham and Newman (1985) discuss the need to incorporate strategic considerations in the audit risk 
model. Matsumura and Tucker (1992) model the strategic interaction between a manager and auditor 
through game-theoretical analysis and economic experimentation. Morton (1993) models the interaction 
between audit and reporting strategies in a simple audit game. 



(Coleman 1987). This suggests a lack of independence between FR, CR and DR. If 

there is no logical basis for the decomposition of AR into a separate assessment of FR 

then auditors may inadvertently fail to plan audits in line with their target AR. 

The existing audit risk model expresses audit risk for a given account. The 

aggregate of the account audit risks comprises overall audit risk. A more accurate 

method of incorporating FR into planning rather than integrating it into the audit risk 

model may be to allow the FR assessment to determine if the standard audit risk model is 

the appropriate means to plan an audit. Shibano (1990) models an approach where a 

nonstrategic audit risk (NSAR) model is used under standard conditions and a strategic 

audit risk (SAR) model is employed under conditions indicating a high risk of 

irregularities. If FR is assessed as low for an account then the audit proceeds as typical 

financial statement audit, where the auditor uses the standard audit risk model to 

determine the nature, timing, and extent of the audit procedures. However, if FR is 

assessed to be above normal for any account then the nature and timing of the audit 

procedures should more closely resemble a forensic audit in which management integrity 

is suspect. Typical assessments of IR and CR may not be relevant in a game setting 

because the probability of a misstatement may no longer be a random event and 

management can presumably override controls. Management may go to great lengths to 

avoid detection, which fundamentally changes the nature of DR. Standard audit 

procedures used to detect errors would be ineffective. 

The POB (2000; page 86) finds that SAS 82 did not significantly increase the 

likelihood that the auditor will detect a material fraud largely because it fails to direct 
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auditing procedures specifically toward fraud detection. In December 2002, SAS 82 was 

superceded by SAS 99. The deficiency of the audit risk model is not addressed by SAS 

99, but the implication is that irregularities are fundamentally different than errors. Thus, 

accuracy in the assessment of fraud risk is critical to the success of an audit because it 

defines the nature of the audit. SAS 99 cautions that an auditor should even consider 

withdrawing from an engagement if evidence suggests a significant risk of material 

misstatement due to fraud. 

Prior to SAS 82, fraud risk assessments were less formal and were generally 

performed during the client acceptance phase. I recently interviewed four audit 

professionals, one at each of the Big Four audit firms. I found that one of the factors 

driving the decision to accept a new client or continue with a previous client is 

management integrity. The audit firms conduct background checks on management and 

perform other due diligence on the new client. If no management integrity issues are 

identified during this phase and a good working relationship is established, then 

management integrity generally is not called into question during the audit. 

SAS 99 requires a more formal approach to fraud risk assessments. SAS 99 separates 

the preliminary fraud risk assessment into five activities; 1) discussion among audit team 

regarding potential risk; 2) obtaining information; 3) identifying risk factors; 4) assessing 

risk and 5) responding to the results of the assessment. Three more activities are 

performed during the audit: 1) reevaluating risk based on audit evidence, 2) 

communicating with management about fraud, and 3) documenting auditor's 

consideration of fraud. 
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2.2 Preliminary Fraud Risk Assessment 

S AS 99 requires that, prior to the audit, the audit team discuss how and where the 

client's financial statements are susceptible to fraud. This discussion should reinforce the 

importance of maintaining a mindset of professional skepticism during the audit. The 

audit team must then obtain information about the client's susceptibility to fraud. 

Obtaining information for a fraud risk assessment incorporates a broad array of activities 

including analytical procedures, discussions with management and the audit committee, 

an analysis of the business environment, an assessment of internal controls, background 

checks of management, examination of management's compensation structure and other 

information gathering techniques such as corroborating management's responses. After 

the audit team has gathered information, it identifies fraud risk factors in order to form a 

preliminary fraud risk assessment. The preliminary fraud risk assessment is used to plan 

the nature, timing and extent of the audit procedures. A high fraud risk assessment 

changes that nature of the audit to a strategic game between the auditor and management. 

A high fraud risk assessment would require forensic audit procedures. Forensic audit 

procedures do not allow for any reliance on management assertions. They tend to be less 

predictable and more extensive then regular audit work. Fraud risk may be assessed on 

an account by account basis. Fraud risk may be high for sales, but not inventory. Thus, 

auditors would plan forensic audit procedures to test sales accounts, but not inventory. 

After performing the audit procedures, the audit team needs to reassess fraud risk based 

upon evidence gathered. 



2.3 Reassessing Fraud Risk 

S AS 99 emphasizes that fraud risk assessment should be ongoing throughout the 

audit. After a preliminary assessment of fraud risk, "the auditor should conduct the 

engagement with the mindset that recognizes the possibility that a material misstatement 

due to fraud could be present, regardless of any past experience with the entity and 

regardless of the auditor's belief about management's honesty and integrity" (SAS 99). 

SAS 99 explains that professional skepticism requires an ongoing assessment of whether 

the information and evidence obtained suggests a material misstatement due to fraud 

regardless of the preliminary fraud risk assessment. The purpose of the preliminary fraud 

risk assessment is only to plan audit procedures. The assessment of fraud risk should be 

revisited after evidence has been collected. 

After the audit team has collected all the evidence and reassessed fraud risk, the 

audit team needs to communicate its findings to management and the audit committee. 

SAS 99 requires that should the audit team find evidence that fraud may exist, the 

evidence should be communicated with the appropriate level of management. Material 

misstatements due to fraud should be communicated directly to the audit committee. The 

Sarbanes-Oxley Act of 2002 requires that auditors report directly to and be overseen by 

the audit committee and not management. If the audit team has determined fraud is a 

result of deficiencies in internal controls, then the audit team should consider whether 

reportable conditions exist. 

The audit team also needs to document all steps of its fraud risk assessment 

including its discussion among engagement personnel about fraud, the procedures 
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perfonBed to obtain information necessary to identify and assess fraud risk, specific fraud 

risks that were identified, the results of procedures performed to address management 

override of controls, other conditions and analytical relationships that caused the audit 

team to per form additional testing and the nature of the communication about fraud made 

to management and the audit committee. 

The next section identifies fraud risk factors that signal high fraud risk. The FOB 

(2000, page 85) noted that auditors interviewed in focus groups and other settings 

"expressed doubt" about their ability to detect fraud. This doubt may exist because 

auditors are not experienced at identifying relevant fraud risk factors (Jamal, Johnson and 

Berryman 1995; Hoffman and Patten 1997; Zimbelman 1997). 

2.4 Fraud Risk Factors 

Prior research attempts to model fraud risk factors; one notable attempt was by 

Loebbecke and Willingham (1988).^ Their model is as follows: 

P(MI) =/C, M, A) 

where, 

P() - probability of event 
MI - material irregularities; 
C - the degree to which conditions are such that a material management fraud 

could be committed 
M - the degree to which the person or persons in positions of authority and 

responsibility in the entity have a reason or motivation to commit 
management fraud; 

A - the degree to which the person or persons in positions of authority and 

® A widely circulated model is the fraud risk triangle, which suggests fraud is a function of pressure, 
opportunity and rationalization (Albrecht, Wemz and Williams 1995). Fraud in this setting often refers to 
defalcation or embezzlement and not FFR. 



responsibility in the entity have an attitude or set of ethical values such that 
they would allow themselves (or even seek) to commit management fraud; 

and where. 
If (C) or (M) or (A) = 0, then P(MI) = 0. 

The authors conclude that all three of these requirements must exist for a fraud to occur. 

However, Bandura (1999) observes that "most everyone is virtuous at the abstract 

level." SAS 99 replaces the requirement of attitude (A) with rationalization. SAS 99 

suggests that otherwise honest individuals can commit fraud in an environment that 

imposes sufficient pressure on them. The greater the incentive or pressure, the more 

likely an individual will be able to rationalize fraudulent behavior. 

Ambiguous laws or standards make it easier to justify fraudulent behavior. "To 

outsiders, rationalizations often sound exactly like what they usually are: patently self-

serving attempts to legitimatize questionable acts" (Ashworth and Anand 2003). 

However, the authors further note that rationalizations are intended for internal 

consumption. Whether rationalizations are objective valid is not a concern as long as the 

group (or individual) accepts them as subjectively valid. The authors further explain that 

the lengths at which rationalizers go to hide their activities provides evidence that the 

violators of ethical standards are still aware that outsiders will view their behavior as 

corrupt. 

Criminology theory may prove useful in decomposing fraud risk. Coleman 

(1987) explains that the theory of white-collar crime is based on the hypothesis that 

criminal behavior results from a coincidence of appropriate motivation and opportunity. 

Criminology theory yields the following model: 
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P(MI) =XM, O) 

MI ~ material irregularities; 
M — the degree to which persons in positions of authority and responsibility 

have motivation to commit financial statement fraud; 
O - an opportunity to commit financial statement fraud 

Coleman (1987) explains, "Thus, individual motivation is seen to include a 

general symbolic construction of reality, definitions of various individual situations, 

construction of some ends as valuable and others as undesirable, and a set of expectations 

about the kinds of responses different behaviors can be expected to evoke." An 

opportunity is defined as a potential course of action, made possible by a particular set of 

social conditions, which have been symboHcally incorporated into a manager's repertoire 

of behavioral possibilities. To assess FR, an auditor must assess the conditions that 

would motivate a client to commit fraud and the attractiveness of potential fraudulent 

opportunities. 

Criminology research suggests that personal rewards must be questioned as the 

supreme cause of white-collar crime, not an altruistic desire to help their organization 

(Braithwaite 1985, Coleman 1987). According to the criminology model, motivation 

refers to specific internal or external motivating conditions that link a fraudulent act to 

personal wealth and power. Consistent with this assertion, Johnson, Ryan and Tian 

(2003) find that executives at fraud firms have significantly larger equity-based 

compensation and greater financial incentives than executives at similar firms that have 

not been accused of fraud. 

Greed and the pursuit of wealth appear to provide the initial push to commit 

fraud; however, the emotional high that perpetrators feel at "beating the system" may 
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provide inertia to keep the fraud rolling. The Association of Certified Fraud Examiners 

provides a summary of fraud theory. The Association's Fraud Examiners Manual (ACFE 

1998) states: 

Money is a "generalized reinforcer," linked with many positive factors directly, 
and often taking on a symbolic power of its own, yielding a condition of strength. 
Skinner says, "We are automatically reinforced, apart from any particular 
deprivation, when we successfully control the physical world" (Skinner, 1953). 
So, we need not be starving in order to act, especially with the sense of control -
symbolic and literal - gained by acquiring money. Game-playing exerts 
something similar on its participants; someone who manipulates a chess board or 
a deck of cards successfully gains a sense of strength over external events. We 
can play the game "for its own sake" because it yields the impression of strength. 
Imagine, then, the behavioral stroke that happens when the game's power is 
combined with money's as a generalized reinforcer, and both of these factors are 
played out with real people and settings. The dealmaker is racing througli a 
thicket of reinforcements, and the greater the risk - financial, legal, personal - the 
greater the thrill. The stimulus isn't the money as a thing in itself, anymore than 
money "for its own sake" prompts the miser. In either case, the condition of 
strength (we might even call it "power") feeds the behaving person; money just 
happens to be the reinforcer par excellence of our culture. 

The power and sense of strength derived by beating the competition and being in control 

of one's environment (albeit illegitimately) appears to be a strong motivating force for 

certain personality types.^ 

' The allegations of fraud at Rite Aid provide good examples of motivating factors. In a Wall Street 
Journal article summarizing the fraud allegations at Rite Aid, the author writes, "The Rite Aid scandal 
allegedly arose from the same confluence of factors that has undermined so many companies lately: An 
ambitious chief executive, a cadre of acquiescent subordinates and a compensation plan that gave huge 
incentives to manipulate earnings" (Maremont, 2003). In 1995, Rite Aid hired a new CEO, who was the 
son of one of the founders and long-time CEO. The new CEO borrowed heavily to finance an acquisition 
spree that allowed Rite Aid to quickly double in size. Rite Aid's board began offering generous incentive 
plans to top management. The top four company executives were set to receive $220 million in stock if 
company earnings grew at a certain pace and the company's average share price stayed above a certain 
level. The new CEO was poised to receive $100 million of the total bonuses. The generous incentive plans 
provided the motivating factors for Rite Aid's management to commit fraud once legitimate opportunities 
were not available. Motivation appears to have been piqued by management's aggressive attitude toward 
the acquisition of wealth. 
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Once motive has been established, attractive opportunities to commit fraud need to be 

identified. Auditors need to assess the presence of opportunities to commit fraud, and 

more importantly, the attractiveness of those opportunities. For example, making manual 

adjustments to increase revenue when earnings do not meet expectations would not be an 

attractive opportunity for management because it would be easy to detect and difficult to 

rationalize. Coleman (1987) explains that an opportunity's attractiveness is a function of 

four factors. 

1. The perceived gain 
2. Management's entire opportunity structures 
3. The perceived risks 
4. The compatibility of the opportunity with the ideas, rationalizations, and beliefs 

that management holds. 

Auditors should assess fraud risk based on the premise that fraud is a function of 

motivation and opportunity. The attractiveness of an opportimity is defined by the four 

factors listed above. For example, if the audit team discovers that a substantial amount of 

management's compensation is based on firm performance then management may have a 

motive to commit fraud. If an analysis of the business environment indicates an 

economic recession, then opportunities to commit fraud may become more attractive to 

management due to a potential lack of legitimate opportunities to meet performance-

based incentives. If discussions with management and a background check suggest that 

management is capable of committing fraud (or at least capable of rationalizing 

fraudulent behavior), then the risk of fraud may be extremely high. Coleman (1987) 

explains that the attractiveness of an opportunity to commit fraud is not an inherent 
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characteristic of the opportunity structure, the opportunity itself, or the motivation of the 

manager; it arises out of the relationship among them. 

3. RESEARCH QUESTION AND PRIOR RESEARCH 

This study focuses on improving FR assessments by identifying the financial 

statement variables that indicate the presence of fraud risk factors. This focus is 

important for several reasons. Research provides evidence that analytical procedures 

have not been used effectively in the past. Based on interviews with 36 audit 

professionals, Hirst and Koonce (1996) find that that self-generation of explanations to 

unusual trends and fluctuations in financial data is not the norm and that most auditors 

obtain planning explanations from the client. The authors also note that the bulk of 

information used to perform analytical procedures during planning originates from the 

client, and auditors would generally perform very little follow-up work to determine the 

validity of an explanation.^ 

This finding is interesting to researchers because prior studies suggest that 

auditors tend to focus on evidence that supports management explanations regardless of 

the accuracy of those assertions. Bierstaker et al. (1999) report experimental evidence 

that auditors who initially derived hypotheses from management explanations often 

engaged in wheel spinning (continuing to test and retest h>'potheses derived from 

management explanations) and truncated hypothesis generation. Anderson and Koonce 

® These findings were consistent with the interviews I recently performed with audit professionals at the 
Big Four audit firms and the POB (2000) which concluded that auditors do not adequately corroborate 
management representations made to them. 



(1995) report similar experimental results. Auditors provided explanations of unusual 

fluctuations that supported client-suggested causes even when the suggested causes could 

not fully account for an observed fluctuation. The authors find these results are 

consistent with psychology research suggesting individuals have a tendency to find 

evidence supportifig an inherited cause. Focusing on management representation during 

a FR assessment is particularly troublesome because any reliance on management 

representation in the course of assessing management integrity would be circular. 

Research suggests that analytical procedures may be a valuable fraud risk 

assessment tool. Coglitore and Berryman (1988) review cases in which significantly 

misleading financial information was published. The authors' findings indicate that 

properly employed analytical procedures would reveal a number of the misstatements. 

An analytical review of the financial statements is a critical part of this process because 

any inconsistencies exposed by analytical procedures may speak directly to the accuracy 

of those statements. SAS 99 explains the auditor should develop expectations about 

plausible relationships that are reasonably expected to exist, based on the auditor's 

understanding of the entity and its environment. When comparison of those expectations 

with recorded amounts yields unusual or unexpected relationships, the auditor should 

consider those results in identifying fraud risk factors. 

An auditor's use of analytical review includes both internal and external data. 

Internal firm data include forecasts, backlogs, subsidiary information, segment data and 

much more information that is normally unavailable to users outside the company. As a 

first step in improving AR through PR assessments, this study focuses primarily on 
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financial statement variables. Further research adding information internal to the firm is 

also needed. 

Prior fraud studies have identified financial statement variables that are correlated 

with fi-audulent financial reporting (Beneish 1997; Summers and Sweeney 1998; Lee et 

al. 1999).^ Lee et al. (1999) examine whether fraud firms have greater differences 

between earnings and cash flow from operations (CFO). They consider several control 

variables that have been used in prior research to distinguish GAAP violators from a 

control group. Their findings suggest that the difference between earnings and CFO is a 

significant fraud indicator and adding this variable to a model of control variables 

increases the model's predictive power. Lee et al. (1999) also predict that fraud firms 

have lower market returns and lower market-to-book-ratios than nonfraud firms. Their 

multivariate results are inconclusive, but the univariate results suggest that fraud firms 

have higher market returns and higher market-to-book ratios. 

Summer and Sweeney (1998) provide evidence of an association between fraud 

and insider trading. The authors employ a cascaded logit analysis on a matched sample 

of 51 fraud firms and 51 control firms. The first-tier analysis includes two logit models. 

One model includes financial variables such as Altman Z score, growth, change in 

inventory, change in receivables, return on assets and change in auditor. The other model 

contained insider trading variables such as company shares purchased and sold, dollar 

value of shares purchased and sold and net dollar value of shares purchased and sold. 

' Beneish (1997) does not specifically address fraud, but rather extreme earnings management. The 
allegation of fraud is not present in all the firms in his study sample; however, all the firms in his study 
group were charged by the SEC with violating GAAP. 



The first-tier logit models provide scores for the second-tier logit analysis. The 

parameter estimates reveal that more weight is given to the financial statement factors, 

specifically return on assets and change in inventory. However, the insider-trading 

variables did have incremental value. 

Beneish (1997) attempts to distinguish firms that violate GAAP firom other firms 

that have large discretionary accruals but have not been identified as GAAP violators. 

His sample includes 64 GAAP violators and 2,658 nonviolators. Of the sample of GAAP 

violators, 47 firms had allegations of fraud. Based on probit and univariate analyses, he 

finds that GAAP violators are younger, have larger total accruals, are more likely to have 

consecutive positive accruals in years prior to and including the year of the GAAP 

violations, and exhibit lower stock market returns than nonviolators. Beneish also finds 

that GAAP violators have lower abnormal returns than non-GAAP violators, which may 

suggest management reacts to bad news in company price when committing fraud rather 

than preempting bad news. This finding appears to contradict the findings of Lee et al. 

(1999). 

My research adds to the prior work in several respects. It identifies financial 

statement variables that should be the primary and secondary focus of auditors when 

considering fi-aud risk. I consider variables identified in prior research and several 

variables not previously studied. In addition, I measure variables in a manner that is 

consistent with auditors' need to develop an expectation independent of management. 

All variables are measured relative to industry averages and sales growth. 
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This study also considers the strategic nature of fraud. Presumably, managers will 

change the manner in which they commit fraud over time as auditors become more 

effective at identifying fraud schemes. The fraud sample is partitioned into two groups -

frauds committed during the late 1970's and 1980's and frauds committed in the 1990's. 

The savings and loan scandal of the 1980's brought intense scrutiny of the auditing 

profession. This paper investigates whether auditors became more effective at detecting 

fraud factors as a result, which might cause managers to shift the manner in which they 

perpetrate fraud. 

Additionally, I find that Compustat does not consistently report restatements that 

were a result of fraudulent reporting. This database occasionally overwrites previously 

reported numbers with restated numbers. Of my original fraud sample, approximately 20 

perccnt of the firms were dropped because other data sources revealed that Compustat 

reports restated (nonfraudulent) numbers for those firms. Previous fraud studies using 

Compustat data may have inadvertently included restated data in the fraud sample. 

4. DESCRIPTION OF VARIABLES 

Table 1 lists several variables that have been used in prior fraud research.'® The 

variables are separated into fraud risk factors and the analysis is limited to one variable 

per category. I selected the variables based on data availability and their significance in 

Table 1 is an extension of Table 1 in Lee et al. (1999) 



previous models. The following variables represent potential fraudulent opportunities or 

factors that affect the attractiveness of those opportunities.'' 

4.1 Fraudulent Opportunities 

Accruals 

Accruals represent a common opportunity to commit fraud. Sloan (1996) 

explains that "the importance of analyzing both the accrual and cash components of 

earnings in the assessment of future earnings is frequently emphasized in texts on 

financial statement analysis." Bernstein (1993, 461), for example, states "Cash flow from 

operations, as a performance measure, is less subject to distortion than is the net income 

figure. Put another way, a company with a high level of net income and a low cash flow 

may be using income recognition or expense accrual criteria that are suspect." 

Lee et al. (1999) find that the excess of earnings over operating cash flow is 

extreme in most fraud cases in years immediately prior to the fraud discovery. I use a 

variable to measure accruals that is common in earnings management literature (Sloan 

1996). 

ACCt = ((AC Ar ACasht)-(ACL,-ASTD,-ATPt)-Dep,)'' 

where ACA, = change in current assets 
ACLt = change in current liabilities 
ASTDt = change in debt included in current liabilities 
ATPt = change in income taxes payable 
Dep. = depreciation and amortization expense 

" I do not include variables that specifically proxy for motivation and compatibility with management 
ethics. Simple analytical procedures do not provide such variables, but such variables would be a valuable 
addition to a FR model. 

The accrual variable in my model is scaled by prior year total assets to rcducc the effect attributable to size. 



This variable estimates the portion of earnings that is not reflected in cash flows from 

operations. I expect a positive correlation between accraals and fraud. 

Receivables/Inventory 

Several prior studies suggest that receivables and inventory are particularly 

susceptible to fraud because these accounts are often large enough to conceal a fraud and 

their valuation requires a degree of subjectivity, which creates attractive opportunities for 

fraud. Loebbecke, Eining and Willingham (1989) survey 277 audit partners at one of the 

Big Four accounting firms about their experience with material irregularities. The 

authors found that accounts receivable and inventory were involved in 37 percent of 

frauds encountered by the audit partners. Beneish (1997) considers days sales in 

receivables and days sales in inventory and Summers and Sweeney (1998) investigate 

changes in receivables and changes in inventory with inconclusive results. However, a 

particular fraud may not distort both inventory and receivables; it often affects only one 

or the other. Therefore, I incorporate unusual fluctuations in either of these accounts into 

one variable. The dual-entry nature of accounting makes it strategically important to 

compare changes in either of these variables with changes in sales. For example, a 

fictitious sales fraud may be easier to locate in accounts receivable than in sales because 

accounts receivable would generally have a much smaller balance, making the fraud 

much harder to conceal. 

I create two dummy variables that indicate inconsistent changes in accounts 

receivable or inventory relative to sales. The first dummy variable (Abnorm) compares 

inventory and A/R against sales. The variable measures one if the percentage change 
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from prior year in A/R or inventory is 50 percent greater or less than the percentage 

1 
change in sales, and zero otherwise. This dummy variable highlights inconsistent 

fluctuations between sales and two accounts that are commonly used to conceal a fraud. 

I incorporate another dummy variable to highlight inconsistencies between fraud 

firms and industry averages. This second dummy variable (Abnormlnd) measures one if 

the difference between the percentage change in sales, AR or inventory and the industry 

average is greater than or less than 50 percent, and zero otherwise. For example, if 

inventory increased 70 percent while the industry average increased only 10 percent, then 

the Abnonnind variable would measure one. Industry average is the average for all firms 

in the same 3-digit SIC code in a given year. I hypothesize that fraud firms have more 

unusual fluctuations in accounts receivable and inventory, and I expect a positive 

correlation between both dummy variables and fraud. 

Unusual Gains 

I also consider whether a company has any gains outside the normal course of 

business. In the past, fraudulent companies have used one-time gains or income from 

noncore activities to increase income. One-time gains can be quite large and the 

valuation of these unusual gains is often derived from estimations, which creates a great 

degree of uncertainty. Thus, unusual gains create potential fraudulent opportunities. 

For example, in 1983, The Charter Company reported $50 million in income from 

continuing operations; however, the company actually had a $64 million loss from 

" Results arc not sensitive to use of 60, 70, or 80% as cutoffs. 
For example, if A/R increased 80 percent from the prior year but sales increased only 20 perccnt, then the 

dummy variable would measure one because the difference in percentage change between the two variables is 
greater than 50 percent (80-20 = 60). 
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recurring operations. The difference was the result of several one-time gains such as 

"gain from contract renegotiations" and "equity in earnings in excess of dividends."'^ I 

expect to ilnd that income from noncore activities appears more often in the financial 

statements of fraudulent companies than nonfraudulent firms. Therefore, I include in my 

analysis a dummy variable (GAIN) which measures one if a company has unusual gains 

and, zero otherwise. 

4.2 Perceived Gain 

Profitability 

Profitability is assumed to be the primary criterion by which corporations and 

corporate management is ultimately measured. Performance-based incentives are 

presumably tied to profitability. Implied is the expectation that management will be able 

to maintain or improve past levels of profitability. If this expectation is not met by actual 

performance, then the incentive-based compensation increases the attractiveness of 

opportunities to commit fraud. However, analytical procedures for fraud detection are 

generally performed after the fraud has been perpetrated. Therefore, firms that are 

committing fraud generally report high earnings relative to the competition. Reporting 

low camings would be counterintuitive. The AICPA's National Commission on 

Fraudulent Financial Reporting (National Commission 1987) concludes that the intent of 

In its 1995 financial statements, Waste Management offset a $160 million in operating expenses with a 
gain realized from the exchange of its interest in a company known as ServiceMaster. The net difference 
was reported as sundry income. In 1998, Lucent recorded income of $558 million from its pension plan. 
These examples of nonrecurring items had the effect of distorting the financial statements of these 
companies. All of these examples of unusual gains come from the book Financial Shenanigans by Howard 
Schilit (2002). 
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most frauds investigated by the SEC is to improve earnings and financial position to meet 

market-based earnings expectations. Increased profitability by itself would not 

automatically raise suspicion of fraud; however, firms reporting low profitability would 

generally not be high fraud risks. A sample of fi-aud firms would, therefore, have a 

higher percentage of profitable firms relative to others in the industry than a sample of 

nonfraud firms. Thus, I expect a positive correlation between return on assets and fraud. 

I use return on assets as a measure of profitability, measured as income before 

extraordinary items divided by total assets at the beginning of the year. 

Returns 

Bcneish (1997) argues that poor market performance may induce managers to 

violate GAAP. He notes, "Whether managers view the firm's recent poor price 

performance as indicative of temporary or permanent problems, they have incentives to 

manipulate reported performance." Poor stock market returns make fraudulent 

opportunities more attractive for managers who have high company ownership, multiple 

stock options, or any other incentives based on the company's stock performance. 

Managers increasingly receive compensation based on stock performance. A recent 

Associated Press report noted that Ford Motor Company chief executive Bill Ford Jr. 

received stock options valued at more than $20 million in lieu of a cash salary and long-

term compensation, and Intel recently offered company executives more than two million 

options. Such heavy reliance on stock-based compensation may induce managers to 

manipulate firm performance in an effort to artificially inflate stock price. Beneish 

(1997) finds that GAAP violators suffer from low abnormal returns in the first year of the 
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fraud. Lee et al. (1999) consider whether fraud firms have lower total market returns 

than their nonfraud sample. However, the authors do not find that lower market returns 

are significantly correlated with fraud. Beneish (1997) finds that GAAP violators have 

lower abnormal returns than non-GAAP violators; however, his sample includes many 

firms with no allegations of fraud. 

I consider a competing hypothesis. Management may anticipate a lower market 

return on company stock if earnings do not meet expectations and management may 

preempt the bad news earnings surprise with fraudulent earnings. Due to the existence of 

competing hypotheses, I make no prediction for the relationship between abnormal 

returns and fraud. Abnormal returns in this sample are sized-adjusted returns for the 

fiscal year of the fraud. Abnormal returns were generated from the Center for Research in 

Security Prices (CRSP) database. CRSP data were not available for the full sample. 

Therefore, I analyze this variable separately with a smaller sample. The results of the 

multivariate logistic regressions of the smaller sample are similar to those of the larger 

sample. 

Market-to-Book Ratio 

Market-to-book value may also provide insight into what management gains by 

committing fraud. The higher the market-to-book value, the more management gains 

from equity-based compensation. I scale market value by beginning-year book value 

rather than year-end book value because beginning-year book value would be free from 

the effects of current year fraudulent activity. Market value equals end-of-year share 

price multiplied by total common shares outstanding. Firm management presumably 
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cannot directly manipulate the firm's market value, and any effect of a current year 

fraudulent activity would not be included in prior year total assets. Lee et al. (1999) do 

not find that market-to-book value is significantly different between fraud firms and a 

random sample of industrial firms. I expect a positive correlation between market-to-

prior-year-book value and fraud. A positive correlation would be consistent with 

management committing fraudulent financial reporting to boost stock price. It would 

also be consistent with high growth firms being more likely to commit fraud. 

4.3 Opportunity Set 

Leverage 

Leverage may indicate a lack of legitimate capital-raising opportunities. A highly 

leveraged firm no longer has debt as a capital-raising option. Therefore, it must turn to 

equity financing. To maintain a high stock price, a highly leveraged firm needs to show 

strong financial performance, which could motivate earnings manipulation. Leverage is 

frequently employed in the extant literature as a proxy for closeness to covenants and is 

associated with the existence and tightness of covenants (Dechow, Sloan, and Sweeney 

1996). These authors argue that companies often commit fraud in order to decrease their 

cost of capital. 

Conversely, fraudulent companies are often cash strapped because cash flow from 

operations produces insufficient cash to meet operating needs. Therefore, fraudulent 

The authors do find a significant difference in market-to-book value between a sample of fraud firms and 
a saniple of firms that were subsequently delisted from their exchange (firms in Compustat research file). 
However, the authors predicted a negative correlation and find a positive correlation. 



34 

companies are forced into debt as a means of sustaining operations. The debt variable I 

employ is current liabilities plus long-term debt divided by total assets, and I expect a 

positive correlation with fraud. 

4.4 Perceived Risk 

Growth 

Loebbecke, Eining, and Willingham (1989) note that rapid growth is one of the 

most significant indicators of fraud. Rapid growth can lead to weaknesses in internal 

controls, which in turn decrease the risks of committing fraud. Stice (1991) finds that 

sales growth is likely to be larger for clients whose audit engagements result in lawsuits 

against the auditor than for clients whose audit engagements do not. Stice notes that "a 

significant change in either cycle (revenue/receipt or expenditure/disbursement) could 

impact the control system's ability to properly process transactions." Hall and Renner 

(1988) explain that rapid growth can cxacerbate a situation where internal controls are 

already weak. They note that weak internal controls combined with aggressive 

management should raise red flags; however, when rapid growth is also present, "storm 

flags should be raised." Enron is an example of this set of conditions. 

Growth may also provide an indirect measurement of motivation. As the Rite Aid 

example in footnote 7 illustrates, rapid growth indicates that management may have an 

overly aggressive attitude toward the acquisition of wealth. When the new CEO at Rite 

Aid took over for his conservative father, he embarked on an aggressive acquisition 

spree. The company became obsessed with growth and used leverage as a medium to 
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expand. Bonuses and management compensation were based on maintaining similar 

growth rates. However, the growth trend was unsustainable and eventually management 

turned to fraud to meet expectations. Rapid growth has been associated with fraud in 

prior studies but the results are mixed (Summers & Sweeney 1998; Beneish 1997; Lee et 

al. 1999). Prior research generally shows that growth is significant in a univariate 

analysis but loses significance in a multivariate logit/probit regression. I expect a 

positive correlation between growth and fraud. My growth variable is defined as sales 

divided by prior year's sales. 

Audit Quality 

I also include audit quality in my analysis. Dechow , Sloan, and Sweeney (1996) 

include Big Four auditor as a partial proxy for corporate governance in their study of 

GAAP violators, but do not find a significant correlation. Teoh and Wong (1993) find 

evidence consistent with the hypothesis that larger auditors generate more precise 

earnings. Palmrose (1988) finds that Big Four auditors experience less litigation than 

non-Big Four auditors despite having deeper pockets. Based on this research, a 

fraudulent firm should be less likely to hire/retain a Big Four auditor due to an increased 

risk of detection. I use the lack of a Big Four auditor (Auditor) as a proxy for low audit 

quality. I expect a positive correlation with a non-Big Four auditor and fraud. A proxy 

for audit quality is not a fraud risk factor that an auditor can use unless the auditor is 

considering whether to accept a new client. However, the proxy would be interesting to 

researchers and others who rely on the financial statements. 
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5. SAMPLE SELECTION AND RESEARCH METHOD 

5.1 Sample Selection 

My sample of fraud fims was selected from multiple sources. First, I searched 

the American Accounting Association monograph on litigation involving Big Four and 

their predecessor firms. Second, I searched the SEC's Accounting and Auditing 

Enforcement Releases (AAER's). Third, I performed a Lexis-Nexis search of the popular 

press using "fraud" as my search term. I identified a total of 126 firms that committed 

fraudulent financial reporting during the period of 1978-1996. A firm had to have 

restated at least one 10-K due to accusations of fraudulent financial reporting and had to 

have data available on Compustat to be included in the fraud sample.'^ I dropped 47 

firms because I could not find specific information or data about the fraud, or prior year 

data was not available. I dropped 17 firms because the data reported in Compustat had 

already been restated. 

My control sample includes all firms with data available on Computstat between 

18 the years 1978-1996. The preliminary sample of control and fraud firms had multiple 

years for each firm. The control sample included all years for which the firm was 

included in Compustat. The preliminary sample contained 133 fraud years and 89,075 

non-fraud years.I randomly selected one firm year for each control firm and I used the 

" There were a total of 380 AAER's with the term fraud in them. However, several of these were related to 
independent CPA's, financial institutions, quarterly reviews, frauds committed outside of 1978-1996, or other 
frauds that I did not include in my sample (such as insider trading or omitted disclosures). These other frauds 
should be considered during a fraud risk assessment, however, the types of frauds would be difficult to detect 
through use of analytical procedures. Also, many frauds have multiple AAER's. 

To mitigate the effect of outliers, the top and bottom 1% of all firms are deleted for each variable. 
" Prior research (Loebbecke et al. 1989, Sorenson et al. 1983, Summers and Sweeney 1998) suggests that 
inventories and receivables are important in assessing audit risk due to fraud. In order to investigate these 
variables, I excluded the banking and insurance industries from the sample. 
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first year of the fraud for the firm year in my fraud sample. My final sample contained 

62 fraud years and 11,652 non-fraud years. Seventy four percent of my fraud sample had 

fraudulent revenues, 46 percent had fraudulently reduced expense, 58 percent had 

fraudulent accounts receivable, and 30 percent had fraudulent inventory. It is possible 

that my final control sample contains some undiscovered fraud firms. However, this 

anomaly would bias against finding results. 

5.2 Research Method 

A logistic regression is used to analyze the data because the logistic function is 

bounded by zero and one and is well suited for models where the dependent variable is 

dichotomous. The first model, Model 1, appears as follows: 

FRAUDt = Po +piACC, + P2Debt, + p.^Growth, + P4ROA1 + pjMVEt + 
pgAbnomii + PvAbnormlndt + P 8 Audi tort + pgGaint 

(1) 

where: 
FRAUDt 
ACQ 
ACAt 
ACLt 
ASTDt 
ATP, 
Dept 
Debtt = 
Growtht = 
ROAt 
MVEt = 
ABNORMt 

ABNORMnTOt= 

Auditor, 
Gaint 

1 for fraud firms and 0 otherwise, 
((ACA,-ACasht)-(ACLt-ASTDt-ATPt)-Dept) / prior year total assets 
change in current assets from prior year 
change in current liabilities from prior year 
change in debt included in current liabilities prior year 
change in income taxes payable from prior year 
depreciation and amortization expense 
current liabilities plus long-term debt / prior year total assets 
sales / prior year sales 
Net income before extraordinary items / prior year total assets 
market value of equity / prior year total assets 
1 if the % change from prior year in A/R or inventory is 50 
percent greater or less than percentage change in sales and 0 otherwise 
1 if the difference between the % change in sales, AR or inventory and 
the industry average is greater than or less than 50 % and 0 otherwise. 
1 if auditor was not a Big Four (or predecessor auditor) and 0 otherwise 
1 if the firm had an unusual gain and 0 otherwise 
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The second model. Model 2, includes the same variables as Model 1 as well as 

abnormal market returns. Abnormal returns were not available for several firms in the 

original sample. Therefore, Model 2 is run on a smaller sample size. This model 

includes 42 fraud years and 7,427 nonfraud years compared with 62 fraud years and 

11,652 nonfraud years in Model 

FRAUDt = Po +PiACCt + P2Debt, + PsGrowtht + P4R0At + PsMVEt + (2) 
pgAbnormt + PyAbnormlndt + psAuditort + PgGaint + P loAbnormreti 

where: 
Abnormrett = Firm security retumt - size matched portfolio retumt 
All other variables described above. 

I suggest that fraud firms have larger deviations from industry averages than 

nonfraud firms. Therefore, Model 3 includes the same dummy variables described in 

Model 1 and a new set of continuous variables that represent the continuous variables in 

Model 1 less their industry averages. The model appears as follows: 

FRAUDt = Po +PiACCDifft + p.DebtDifft + psGrowthDifft + P4R0ADifft + (3) 
PsMVEDifft + PfiAbnormt + PyAbnormlndt + PgAuditort + pgGaint 

where: 
ACCDifft = ACCt - Industry Averagct 
DebtDifft = Debtt - Industry AveragCt 
GrowthDifft = Growtht - Industry AveragCt 
ROADifft = ROAi - Industry Average, 
MVEDifft = M VEt - Industry Average, 
Industry Average, = Average for firms in same 3-Digit SIC Code 
All other variables described above. 

As 5 of the 42 fraud firms had abnormal returns greater than the 99''* percentile of all firms in the sample, 
I didn't delete the top and bottom 1% of all firms. I winsorized the sample by setting all fiims with 
abnormal return values greater than the top 99"* percentile equal to the 99"* percentile and values less than 
the r' percentile equal to the 1®' percentile. 
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6. EMPIRICAL RESULTS 

6.1 Descriptive Statistics 

Table 2 provides descriptive statistics for all variables and comparisons of means 

for the fraud and no-fraud samples. The difference in means of all variables except Gain 

is significant. The significance of the dummy variable coefficients, Abnorm and 

Abnomiind, suggests that fraud firms are more likely to have unusual fluctuations in 

accounts receivable and inventory relative to industry average and sales growth. The 

means of the variables that measure the difference between the continuous variables and 

their industry averages are significantly different between the fraud and control samples. 

This finding suggests that comparing firms to others in the industry may provide a useful 

expectation when assessing fraud risk. 

Table 3 provides correlations among the predictor variables. Many of the 

correlations are significant even though they are less than 5%. This is most likely due to 

the large sample size. The accrual variable, ACC, and the variables that detect unusual 

fluctuations, Abnorm and Abnorm Ind, are significantly correlated with most of the other 

variables. 

6.2 Model Results 

Table 4 presents the results of the logistic regressions. Model 1 includes all of the 

independent variables except abnormal returns. Model 2 includes all of the independent 

variables (and is a smaller sample due to the limited data available for abnormal returns). 

The variables ACC, MVE, and Auditor are significant in both Models 1 and 2. Previous 
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fraud studies have not considered whether audit quality is correlated with fraud. This 

evidence suggests that the likelihood of fraud is higher among non-Big Four auditors. 

Big Four Auditors may either do a better job at screening clients or are more effective at 

detecting and preventing fraud. 

Market-to-book ratio, accruals and audit quality appear to carry the most weight 

of all fraud risk factors; however, regressing all of the variables individually on fraud 

shows that all of the variables analyzed in this study provide information to auditors 

about the likelihood of fraudulent financial reporting. Given that fraud risk factors are 

often correlated, auditors should consider all relevant information about the likelihood of 

fraud when assessing fraud risk. 

The fact that AbnormRet is significant when regressed individually on fraud 

suggests that management is preempting bad news to maintain a high stock pricc. The 

findings are not consistent with Beneish's (1997) finding that GAAP violators have lower 

abnormal returns in the year of the violation, but do appear to support the finding of Lee 

at al. (1999) that fraud firms have higher market returns than nonfraud firms. Fraud firms 

appear to be preempting bad news with fraud and concealing fraud in accruals. 

Prior research has not considered whether fraud firms are more likely to deviate 

from their industry average. Model 3 provides additional information about the 

likelihood of fraud by measuring continuous variables in Model 1 (ACC, Debt, Growth, 

ROA, MVE) relative to their industry average. The variables ACCDiff, DebtDiff, 

GrowthDiff, ROADiff, MVEDiff represent the previous continuous variables less their 

industry average. Subtracting the industry average helps factor out noise associated with 



changes in industry and time periods. For example, if most frauds in previous studies 

were primarily hi-tech firms in a period of rapid growth, then the finding that fraud is 

correlated with high accruals and rapid growth may just be the effect of a homogeneous 

fraud sample. 

Table 5 presents the results of Model 3. The same variables axe significant in 

Model 3 as in Models 1 and 2. Market-to-book value, accruals, and audit quality receive 

the most weight in all fraud assessment models. This finding provides evidence that 

auditors can focus on industry average as a benchmark when assessing fraud risk. The 

results of past studies only provide evidence that certain variables are higher in fraud 

firms than in nonfraud firms. However, those studies do not provide information to 

auditors about what level should trigger concern when assessing fraud risk. Table 5 

provides evidence that the results of Models 1 and 2 are robust to comparing firms to 

industry average. Thus, industry average can provide a useful benchmark for assessing 

fraud risk. Models 1 and 2 also provide evidence that the results of previous studies were 

not driven by a homogenous fraud sample. 

This paper also considers whether the nature of fraudulent financial reporting has 

changed over time. Table 6 shows the number of fraud firms per year in the study group. 

Table 7 provides the results of partitioning the sample between frauds committed during 

the late 1970's and 1980's and frauds committed in the 1990's. Panel A presents the 

results of regressing the independent variables in Model 3 on fraud and regressing the 

variables individually on fraud for the firms between 1978 and 1989. Panel B presents 

the results of both methods for firms between 1990 and 1996. The results are similar to 



those of the full sample in Table 5. The results of Model 3 show that the ACCdiff and 

MVEdiff are at least moderately significant in all three samples. Interestingly, lack of a 

Big Four auditor is significant in the full sample and the 1990's sample, but not in the 

1970's and 1980's sample. The Auditor variable was not significant when it was 

regressed individually on fraud during the 1970's and 198()'s, but was highly significant 

in the 1990's. This finding suggests that Big Four auditors became more of factor in 

preventing or detecting fraud or better at screening clients during the 1990's than smaller 

audit firms. 

Regressing the variables individually on fraud also shows that the difference in 

debt and industry average was significant in the 1970's and 1980's, but not the 1990's. 

Fraud firms appear to be more highly leveraged in the 1970's and 1980's. However, the 

difference in return on assets and industry average was significant in the 1990's, but not 

the 1970's and 1980's, which suggests fraudulent financial reporting in the 1990's was 

concerned with showing higher profitability. However, this evidence does not suggest a 

fundamental shift in fraud risk factors. Market-to-book ratio and accruals appear to be 

the most influential fraud-risk indicators. 

7. SUMMARY AND CONCLUSION 

This paper suggests that fraud risk assessments can be improved through a more 

effective use of preliminary analytical procedures. The results show that accruals, 

market-to-book ratio, and lack of a Big Four auditor are the most influential fraud risk 

indicators. Fraud firms generally have higher abnormal market returns in the year of the 



fraud and larger market-to-book ratios compared to nonfraud firms. This finding 

suggests that when management commits fraud it is generally attempting to preempt bad 

earnings news rather than reacting to bad news in the form of low company stock price. 

This study provides evidence that industry averages are a useful benchmark 

against which auditors can assess fraud risk. The evidence shows that fraud firms have 

greater differences in accruals, sales growth, return on assets, leverage, and market value 

of equity relative to industry average than control firms. Fraud firms are also more likely 

to have large fluctuations in accounts receivable or inventory relative to sales. These 

findings are important because auditing standards and prior research suggest that 

developing expectations independent of management is critical to the effectiveness of 

analytical procedures. The study also provides evidence where previous research has 

been inconclusive; specifically, that fraud firms have higher sales growth, larger changes 

in receivables and greater abnormal returns. These firms are also more profitable and are 

less likely to have Big Four auditors. 

The results of analyzing the data over time suggest that there has not been a 

fundamental shift in fraud risk indicators. The sample was partitioned into firm years 

between 1978 and 1989 and firm years between 1990 and 1996. Accruals and market-to-

book were the most influential factors in both samples. However, while the lack of a Big 

Four auditor was not significant in the 1970's and 1980's, it was significant in the 1990's. 

This finding suggests that Big Four auditors became more of factor in preventing or 

detecting fraud during the 1990's than smaller auditing firms, or that larger auditing firms 

became better at screening clients. Fraud firms in the 1970's and 1980's appear to have 



more debt relative to the industry but are not more profitable. Frauds in the 1990's 

appear to be more profitable relative to the industry but do not have more debt. This 

finding may be due to more stock options and other performance-based incentives in the 

1990's and a greater emphasis on outperforming analysts' expectations. 

Like most fraud research, the sample size is limited by the availability of data on 

companies that have committed fraudulent financial reporting. In addition, the paper is 

also limited to an archival analysis of the potential benefits to auditors of improved 

analytical procedures. Comparing the actual improvement of auditors' fraud risk 

assessment using the methods suggested in this study is left to future experimental 

research. 

This paper also raises other issues for future research. First, the fraud risk 

assessment model in this paper could be expanded to include internal data such as 

changes in backlogs, forecasts, segment and subsidiary data and other internal data 

sources that might provide additional insight into the likelihood of fraudulent financial 

reporting. Future models may also incorporate other nonfinancial data. For example, 

Dechow et al. (1996) examine and analyze variables such as the presence of an audit 

committee and the composition of the board of directors to determine if a firm is more 

likely to be subject to an SEC enforcement action. These variables would affect the 

perceived risk of detection, which would in turn affect the attractiveness of fraudulent 

opportunities. 
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TABLE 1 

FINANCIAL RATIOS USED M PRIOR LriEEATURE 

Variable Computation Used by p-value 

Accruals 
Total accruals Total accrualst / Assetst Beneish (1997) 0.002®,0.01'^ 
Positive accruals 1 if total accruals > 0 in t-1 Beneish (1997) 0.02' 
Declining cash sales 1 ifCS,<CS,., Beneish (1997) 

9-1 
n 

1 o
 

o
 

Accruals Eamingt + Dept - Cash flowt / AssetSt Lee et al. 
(1999) 

0.000® 

Leverage 
Leverage index [ (LTD,-fCLt)/Asset,] 

/f (LTDn +CL,. 1)/Assets,.) 1 
Beneish (1997) 0.04410.12" 

Leverage Debt, / Assets, Lee et al. <0.05® 

Growth 
Growth % growth in sales (3 year average for t-

3 tot-1) 
Summers and 
Sweeney 
(1998) 

0.10" 

Growth 1 if sales growth in t-1 is in the top 
25% of firms in same 3-digit SIC code 

Summers and 
Sweeney 
(1998) 

No' 

Sales growth index Sales/Sales,.] Beneish (1997) 0.438^,0.20" 
Growth (Sales, - Sales,.i)/Salest Lee et al. 

(1999) 
>0.10® 

Profitabilitv 
Gross margin index [(Sales,., - CGS,.,)/CGS,..]/[(Sales,-

CGS,)/CGS,1 
Beneish (1997) 0.217^0.30*^ 

SGA index (SGA,/Sales,) / (SGA,., / Sales,.,) Beneish (1997) 0.423^0.98'P 
Return on assets NLBE,.i / Assets,., Summers and 

Sweeney 
(1998) 

o
 

o
 

Return on assets X, / A,.i Lee et al. <0.10®, 
<0.05® 

Receivables 
Days in receivables 
index 

(AR,/Sales,)/(AR,.|/Sales,.i) Beneish (1997) 0.244^0.01" 

Receivable change (AR, / Sales,) - (AR,.i / Sales,.,) Summers and 
Sweeney 
(1998) 

No* 
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TABLE 1 Continued 

Variable Computation Used by p-value 

Inventory 
Days in inventory 
index 

(Invt.'Sales,)/(Inv,.|/Sales,.|) Beneish (1997) 0.046^ 

Inventory change (Invt / Salest) - (Invn / Salest-i) Summers and 
Sweeney 
(1998) 

0.05" 

Returns 
Abnormal return Firm security retuniH - size matched 

portfolio return^ 
Beneish (1997) o.ooi®,o.or 

Returns Retumst Lee et al. 
(1999) 

>0.10® 

Size 
Market value MVt / Assetst Lee et al. 

(1999) 
<0.05®, 
>0.10® 

Misc 
Asset quality index [1-(CA,+PPE,)/Asset,] 

/[ 1 -(C At.i+PPE,.i )/Assets,. 11 
Beneish (1997) 0.022^,0.86'' 

Depreciation index [Dep,.i/(Depn+PPE,.|)] 
/[Dept/(Dept+PPEt)l 

Beneish (1997) 0.139^,0.45'' 

Financial stress Altman's Z score(year prior to fraud) Summers and 
Sweeney 
(1998) 

No" 

Retained earnings REt / Assets, Lee et al. 
(1999) 

>0.10" 

Variable definitions: 
FRAUD = 1 for fraud firms and 0 otherwise, 
t = Fiscal year, 
EC = Earnings (plus depreciation) minus operating cash flow, 
RE = Retained earnings, 
MV = Market value of equity, 
OCF = Operating cash flow, 
Cap Exp = Capital expenditures, 
Inv = Inventory, 
AR = Accounts receivable, 
CGS - Cost of goods sold, 
Dep = Depreciation, 
LTD = Long-term debt, 
NIBE = Net income before extraordinary items. 
PPE = Property, plant, and equipment 
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TABLE 1 Continued 

Notes: 
* Variable is converted into an indicator variable (required financing within two years) 
8 - From median test for estimation sample containing 43 GAAP violators and 1,763 
nonviolators. 
cp - From probit models using sample containing 43 GAAP isolators and 1,764 nonviolators. 
# - Significance levels are reported for t tests. P values are not reported. Inventory change and 
return on assets are significant in a logit model. Individual variables significance levels are not 
reported. 
0 - Probability from test for estimation sample containing 56 fraud firm years and two control 
samples - one using deleted firms (those from the COMPUSTAT research file) and one using 
firms from the COMPUSTAT annual industrial file. Also, results were provided for two fraud 
samples. One fi"aud sample includes all prediscovery firm-years and the other includes only the 
maximum earnings-cash flow firm-year for each fraud firm. If one probability is given then all 
four models are below/above the stated probability. If two probabilities are given then the first 
probability relates to the models using deleted firms as the control group and the second 
probability relates to the models using industrial firms as the control group. 
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TABLE 2 

Descriptive Statistics and Comparison of Means for Fraud and Control Samples 

Variable N Mean Difference Median Std Dev 

ACC Fraud=F 62 0.24 0.04 0.78 
No Fraud=NF 11,652 -0.04 0.28 *•* -0.04 0.19 

Debt F 62 0.93 0.62 1.33 
NF 11,652 0.53 0.40 ** 0.47 0.45 

Growth F 62 2.90 1.28 7.26 
NF 11,652 1.16 1.74 * 1.08 1.02 

ROA F 62 0.06 0.04 0.33 
NF 11,652 -0.02 0.08 * 0.03 0.20 

MVE F 62 5.25 1.50 11.57 
NF 11,652 1.35 3.90 •* 0.68 2.03 

Abnorm F 62 0.42 0.00 0.50 
NF 11,652 0.27 0.15 ** 0.00 0.44 

Armormind F 62 0.58 1.00 0.50 
NF 11,652 0.32 0.26 *** 0.00 0.47 

Auditor F 62 0.35 0.00 0.48 
NF 11,652 0.20 0.15 *• 0.00 0.40 

Gain F 62 0.18 0.00 0.39 
NF 11,652 0.11 0.07 0,00 0.31 

ACCDiff F 62 0.28 0.10 0.79 
NF 11,649 0.00 0.28 **• 0.00 0.21 

DebtDiff F 62 0.39 0.15 1.33 
NF 11,652 0.04 0.35 •* -0.01 0.71 

GrowthDiff F 62 1.88 0.27 7.25 
NF 11,652 0.17 1.71 • 0.04 1.28 

ROADiff F 62 0.02 0.00 0.34 
NF 11,651 -0.07 0.08 » -0.01 0.21 

MVEDiff F 62 4.55 0.69 11.60 
NF 11,652 0.70 3.85 ** 0.15 2.28 

Significance Levels: ***<,01, **<.05, *<.1 using a two-tailed t-test assuming unequal variances. 



TABLE 2 Continued 

FRAUDt = 1 for fraud firms and 0 otherwise, 
ACCt = ((ACA,-ACasht)-(ACLt-ASTD,-ATPt)-Dept) / prior year total assets 
ACAt = change in current assets from prior year 
ACL, = change in current liabilities from prior year 
ASTDi = change in debt included in current liabilities from prior year 
ATPi = change in income taxes payable from prior year 
Dep, = depreciation and amortization expense 
Debt, = current liabilities plus long-term debt / prior year total assets 
Growth, = sales / prior year sales 
ROA, = Net income before extraordinary items / prior year total assets 
MVEj = market value of equity / prior year total assets 
ABNORM, = 1 if the % change from prior year in A/R or inventory is 50 

percent greater or less than percentage change in sales and 0 otherwise 
ABNORMIND, = 1 if the difference between the % change in sales, AR or inventory and 

the industry average is greater than or less than 50 % and 0 otherwise. 
Auditor, = 1 if auditor was not a Big Four (or predecessor auditor) and 0 otherwise 
Gain, = 1 if the firm had an unusual gain and 0 otherwise 
ACCDiff, = ACQ - Industry Average, 
DebtDiff, = Debt, - Industry Average, 
GrowthDiff, = Growth, - Industry Average, 
ROADiff, = ROA, - Industry Averages, 
MVEDiff, = MV'E. -• Industry Average, 
Industry Average, = Average for firms in same 3-Digit SIC Code 



TABLE 3 

Correlation Matrix 

Panel A - Correlation Matrix of Variables in Model 1 

ACC Etett Growth ROA MVE 
ACT L(M 
Etebt 0.31 *** im 
Growth 0.38 *** 0.42 i.m 
ROA 0.26 *** -0.02* 0.07 *** 1.0) 
MVE 0.20 *** 0.15 *** 0.25 *** 0.01 l.(X) 
Abncrtn Q_|9 *** 0.11 *** QOy *** -0.01 0.09 *** 
Abnoniind 0.27 *** 0.35 *** -0.01 0.28 *** 
Audita- •0.01 -0.01 -0.02* -0.12 ** -0.01 
Qiin 0.0(2 ** 0.05 *** 0.01 0.05 *** -0.04 *** 

Significance Levels: ***<.01, **<.05, *<.1. 
All variables defined in Table 2 

Aboorm AbrnTtind AiKiitcr (Mn 

1.0) 

0.39 *** l.O) 
0.02 *** 0.02 ** 
0.02 * 0.01 

im 
4103 *** 1.0) 



TABLE 3 Continued 

Panel B - Correlation Matrix of Variables in Model 3 

ACHSff DebtDiff aowtliDiff ROADiff MVEDiff 
Acmtr 1.00 
DebtDiff 0,52 *** 1.00 
Growth 0.54 *** 0.66 *** 1.00 
ROADiff 0 32 *** 0 15 0.18 *** im 
MVEiCSfF 0.18 *** 0.15 *** 0.22 *** 0.04 *** 1.00 
Abnorm Q17 *** P

 
o
 

0.07 *** -0.01 0.09 *** 
Abnormind 0 28 *** 0.22 *** 0.33 *** -0.01 0.26 *** 
Auditor -0.01 0.00 -0.01 "Oil -0.02 ** 
Gain 0.03 *** 0.03 *** 0.01 0.05 *** -0.01 

Significance Levels: ***<.01, **<.05, *<.]. 
All variables defined in Table 2 

Abiiorm Abnomind Auditor Gain 

1.00 
0.38 *** l.(X) 
0.03 *** 0.03 ** l.(X) 
0.03 *•* 0.01 0.03 *** l.(X) 



TABLE 3 Continued 

Panel C- Correlation Matrix of Continuous Variables and Continuous Variables less Industry Averages 

ACCDiff DebtDiff GrowthDiff ROADiff MVEDiff 
ACC 0.83 
Debt 0.24 0.56 *** 

Growth 0.34 *** 0.25 *** 0.80 *** 
ROA 0.21 *** -0.04 *** 0.03 *** 0.95 *** 
MVE 0.17 *** 0.10 *** 0.20 *** 0.01 *** 0.87 *** 

Significance Levels: ***<.01, **<.05, *<.1. 
All variables defined in Table 2 



TABLE 4 

Logistic regressions modeling the probability of a firm being fraudulent 

Model 1 - FRAUD, = Po + f3iACC+ P2Dcbt+ PjCirowth + P4ROA + P5MVF + P^.Abnorm + p7AbnromInd + PsAuditor + P«Gain 

Model 2 - FRAUD; = Po + Pi ACC+ P2Debt+ P^Grovvth + P4ROA + PsMVE + P,,Abnorm + P7AbnromInd + PgAuditor + PgGain + PmAbnorniRet 

Model 1 Model 2 Individually * 

Predicted Parameter Chi- Parameter Chi- Parameter Chi 
Variables Sign Estimate Square Estimate Square Estimate Square 
ACC + 1.27 8.39 sfsfH* 1.49 4,61 2.16 52.11 
Debt + -0.03 0.02 -0.01 0.00 0.60 32.10 
Growth + 0.06 0.97 0.10 0.72 0.23 32.61 ^ ̂  ̂  

ROA 7 0.57 1.07 0.47 0.34 2.47 11.98 
MVE + 0.16 25.94 0.15 11.23 *** 0.21 70,22 ^ ̂  ̂  

Abnorm + -0.03 0.01 0.45 1.27 0.67 6.66 
Abnormlnd + 0.34 1.09 0.00 0.00 1.10 18,00 
Auditor 0.87 9.84 1.14 11.78 0.79 8.68 
Gain + 0.54 2.47 0.60 2.09 0.59 3.10 
AbnormRet ? 0.31 1.49 0.92 19.12 
Intercept -6.18 580.01 -6.23 399.02 

Likelihood Ratio Index 93.38 *** 61.51 

Sample Size Fraud 62 Fraud 42 Fraud * 62 

No Fraud 11,652 No Fraud 7,427 No Fraud * 11,652 

Significance Levels: ***<.01. **<.05, *<•1. 

# - These are the results of regressing each independent variable individually on fraud. The sample size was 62 fraud firms and 
11,652 nonfraud firms for variables except abnormal returns where the sample size was 42 fraud firms and 7,427 nonfraud firms. 

All variables defined in Table 2. 
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TABLES 

Logistic regressions modeling the probability of a firm being fraudulent using continuous variables less their 
industry averages 

Model 3 - FRAUD, = Po + f3iACCDiffi+ P2DebtDiff,+ PaGrowthDifft + P4R0ADiff, + PjMTODiff, + 
PfAbnormt + pyAbnromlndt + PsAuditor, + PgGaint 

Model 3 Individually'^ 

Predicted Parameter Chi- Parameter Chi-
Variables Sign Estimate Squ, are Estimate Square 
ACCdiff + 1.42 10.66 2.17 52.54 
Debtdiff + -0.20 0.70 0.55 26.12 
Growthdiff + 0.06 0.95 0.23 30.47 
ROAdiff ? 0.54 0.99 2.56 13.35 
MVEdiff + 0.16 25.41 0.21 68.47 
Abnorm + -0.01 0.00 0.67 6.66 
Abnormlnd + 0.34 1.11 1.10 18.00 
Auditor + 0.86 9.53 *** 0.79 8.68 
Gain + 0.54 2.46 0.59 3.10 
Intercept -6.06 668.47 * • *  

Likelihood Ratio Index 94.37 *** 

Sample Size Fraud 62 Fraud* 62 

No Fraud 11,648 No Fraud* 11,648 

Significance Levels; ***<.01, **<.05, *<.1. 

# - These are the results of regressing each independent variable individually on fraud. 

DebtDiff = Debt - Industry Average 
GrowthDiff = Growth - Industry Average 
ROADiff = ROA - Industry Averages 
MVEDiff = MVE - Industry Average 
Industry Average = Average for firms in same 3-Digit SIC Code 
All other variables defined in Table 2. 



TABLE 6 

Number of Frauds Firms per Year 
Years that contained no frauds in the sample were omitted 

Year # of Frauds 
1977 1 
1978 3 
1979 1 
1980 1 
1982 2 
1983 1 
1985 1 
1986 5 
1987 4 
1988 5 
1989 9 
1991 9 
1992 5 
1993 5 
1994 7 
1995 3 
Total 62 
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TABLE? 

Logistic regressions modeling the probability of a firm being fraudulent using continuous variables less their 
industry averages for partitioned sample over time 

Model 3 - FRAUD. = Po + PiACCDifft+ P2DebtDifft+ PjGrowthDiff, + P4ROADifft + PsMVEDiff, + 
PsAbnonrit + p7AbnromIndt + PgAuditor, + PgGain, 

Panel A - Model includes all firm years from 1978-1989 

Model 3 Individually 

Predicted Parameter Chi- Parameter Chi-
Variables Sign Estimate Square Estimate Square 
ACCdiff + 1.24 3.88 ** 2.23 30.76 
Debtdiff + -0.10 0.13 0.60 25.33 
Growthdiff + 0.13 2.97 * 0.26 28.27 
ROAdiff ? 0.57 0.39 1.94 2.47 
MVEdiff + 0.16 9.86 *** 0.24 35.97 
Abnorm + -0.28 0.44 0.39 1.18 
Abnormlnd + 0.48 1.18 1.24 12.27 
Auditor J- 0.57 2.13 0.53 2.08 
Gain + 0.51 1.43 0.62 2.33 
Intercept -5.98 346.72 *** 

Likelihood Ratio Index 57.34 *** 

Sample Size Fraud 33 Fraud* 33 

No Fraud 6,383 No Fraud* 6,383 

Significance Levels; ***<.01, **<.05, *<.1. 

# - These are the resul ts of regressing each independent variable individually on fraud. 

All variables defined in Tables 2 and 5. 



TABLE 7 Continued 

Panel B - Model includes ail firms years form 1990-1996 

Model 3 Individually" 

Variables 

Predicted 
Sign 

Parameter 
Estimate 

Chi-
Square 

Parameter 
Estimate 

Chi-
Square 

ACCdiff + 1.19 3.30 * 2.15 22.49 ^ ̂  

Debtdiff + -0.13 0.12 0.37 , 1.80 
Growthdiff + -0.15 0.64 0.17 3.69 
ROAdiff ? 0.93 1.46 2.89 12.00 
MVEdiff + 0,18 18.22 0.20 35.69 
Abnorm + 0.43 0.81 1.03 7.50 
Abnormlnd + 0.13 0.07 0.95 6.33 
Auditor + 1.13 7.91 1.08 7.89 
Gain + 0.55 0.78 0.52 0.72 
Intercept -6.18 326.43 

Likelihood Ratio Index 42.52 

Sample Size Fraud 29 Fraud* 29 

No Fraud 5,639 No Fraud* 5,639 

Significance Levels: ***<.01, **<.05, *<.1. 

# - These are the results of regressing each independent variable individually on fraud. 

All variables defined in Tables 2 and 5. 
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