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I. Introduction 

The continuous auditing of controls, data, and transactions is an increasingly important tool for many organizations 

(Flowerday, Blundel,l and von Solms, 2006; Vasarhelyi, Alles, Kuenkaikaew, and Littley, 2012).  Among continuous 

auditing`s benefits lauded by its proponents are fraud detection and prevention (Vasarhelyi, Kogan, and Alles, 2002; Brown, 

Wong, and Baldwin, 2007; Chan and Vasarhelyi, 2011; Davidson, Desai, and Gerard, 2013; Farkas and Murthy, 2014).  

This experimental study explores the behavioral effects on auditees, and the resulting influence on fraud risks, of 

computerizing various aspects of a continuous auditing system.  Specifically, we examine the effect of computerizing both 

the monitoring system to detect fraud and the notification of audit results to auditees.  Our aim is to inform accountants, 

auditors, researchers, and educators about important behavioral issues related to computerization in a continuous auditing 

environment, a topic that has received little attention from researchers. 

Continuous auditing is a technology-based, automated approach to monitoring and analyzing an organization`s controls, 

data, and transactions on a continuous basis (e.g., daily, hourly, or by the minute).1  Continuous auditing systems detect 

fraud by continuously comparing controls, data, and transactions to a defined set of rules to identify discrepancies (Alles, 

Brennan, Kogan, and Vasarhelyi, 2006).  In contrast to traditional periodic auditing in which transactions are sampled and 

the audit is performed sometime after transactions are recorded, continuous auditing provides audit coverage of all 

transactions on a real-time or near real-time basis. 

Although at its inception continuous auditing was a concept that was thought to potentially revolutionize external audits 

(Kogan, Sudit, and Vasarhelyi, 1999; Rezaee, Sharbatoghlie, Elam, and McMickle, 2002), to date few external auditors 

have implemented the technology (Byrnes, Ames, Vasarhelyi, and Warren, 2012).  Instead, continuous auditing has been 

primarily adopted by the internal auditing function and by an organization’s management to enhance internal controls 

(Brown, et al., 2007; Chan and Vasarhelyi, 2011; Byrnes et al., 2012). 

Continuous auditing is considered to offer substantial benefits, including cost savings, greater accounting accuracy, and 

more timely disclosure of financial information (Brown et al., 2007).  The fact that it provides early detection of 

discrepancies within the accounts (Vasarhelyi et al., 2002; Brown et al., 2007; Chan and Vasarhelyi, 2011; Davidson et al., 

2013; Farkas and Murthy, 2014) has been thought to bolster fraud detection and prevention (Vasarhelyi et al., 2002; 

Hermanson, Moran, Rossie, and Wolfe, 2006; Kuhn and Sutton, 2006).  However, a recent study (Gonzalez and Hoffman, 

2017) identifies a potential downside of continuous auditing.  Specifically, when the continuous auditing system has weak 

                                                           
1 The terms “continuous auditing” and “continuous monitoring” are closely related. From both a technological perspective and for 

purposes of this study, the terms are virtually identical. Often, the key distinction between the two terms is based on “ownership” of 

the system, with management typically owning continuous monitoring and internal auditors owning continuous auditing systems 

(Coderre, 2005; Davidson et al., 2013). The literature sometimes describes continuous auditing as a subset of continuous monitoring 

(Kuhn and Sutton, 2006), and sometimes uses the two terms synonymously (e.g., Nigrini and Johnson, 2008), but most often 

continuous monitoring is viewed as a subset of continuous auditing, (Alles et al., 2006; Gonzalez and Hoffman, 2017), which is the 

view we adopt in this study.  

http://www.NACVA.com/JFIA
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fraud-detection capability, Gonzalez and Hoffman (2017) find that continuous auditing’s early and frequent notification that 

the system did not detect audit discrepancies can embolden an auditee to commit fraud more often.   

One way a continuous auditing system could have weak fraud-detection capability is if the defined set of rules to which 

transactions are compared is incomplete.  For example, if a fraudster creates a scheme that uses a specific combination and 

sequence of accounting transactions and approvals, but the designers of the rule set have not contemplated this particular 

type of fraud scheme, the fraud could go undetected by the system.  When a continuous auditing system detects that a control 

rule has been violated, the system sends an alert to the internal auditor or manager who then follows up with the auditee by 

communicating that the system discovered a discrepancy.  However, an alert is only as good as its follow-up.  Fraud could 

escape detection if the internal auditor receives an alert of a potential rule discrepancy but does not consider it worth 

pursuing.  Another reason why internal auditors might not pursue an alert is that they are overwhelmed by a flood of alerts, 

which is particularly problematic in the early stages of implementing a continuous auditing system (e.g., Alles, Kogan, and 

Vasarhelyi, 2002; Vasarhelyi, Alles, and Kogan, 2004; Coderre, 2005; Alles et al., 2006).   

In Gonzalez and Hoffman’s (2017) study, the monitoring system that detects the rule violation is always computerized and 

the audit results are always communicated to auditees via computer.  We extend that study by investigating the importance 

of human versus computerized detection of the rule violation as well as the effect of face-to-face versus computerized 

communication of audit results to the auditee.  We focus on the behavioral effects of both of these factors to gain a better 

understanding of how computerizing these aspects of the audit in continuous auditing systems influence the auditee’s 

perceptions and fraud behavior.    

We develop theoretically based hypotheses and conduct a laboratory experiment to examine the fraud deterrence effects on 

auditees of varying a continuous auditing system’s monitoring mode (computerized versus human) and mode of 

communicating feedback about audit discrepancies to the auditee (computer-mediated versus human face-to-face 

communication).  The three research questions we investigate are: (1) Do auditees perceive less opportunity to commit fraud 

when a discrepancy is detected by a computerized monitoring system than by a human monitoring system? (2) Do auditees 

experience more negative affect (i.e., feel worse) when they receive feedback of a discrepancy via a human in face-to-face 

communication than when that feedback is received via computer-mediated communication? and (3) Do the perceptual 

effects investigated in questions 1 and 2 above result in changes in actual fraud behavior such that auditees commit fraud 

less often when they perceive less opportunity to do so and/or when they feel worse when notified of a discrepancy? 2 

We find that, as predicted, when a continuous auditing system uses computerized monitoring, auditees have a somewhat 

lower perceived opportunity to commit fraud than when the monitoring is performed by a human.  In addition, as predicted, 

auditees feel worse about getting caught committing fraud when feedback of a discrepancy is communicated by a human in 

a face-to-face interaction than when it is received through computer-mediated communication.  Finally, we find an effect 

on fraudulent behavior that is consistent with these effects on an auditee’s perceptions and feelings.  Specifically, we find, 

as predicted, face-to-face communication is more of a fraud deterrent than computer-mediated feedback.  In addition, we 

find the least amount of fraudulent behavior when an auditee is notified in a face-to-face interaction about a discrepancy 

identified by a computerized monitoring system.  Taken together, our results suggest that when using continuous auditing, 

organizations can computerize the monitoring systems to detect fraud, but it is important to maintain active human 

communication of feedback about discrepancies. 

Our findings contribute to the practices of internal auditing, controllership, forensic accounting, and fraud risk management.  

Organizations seeking to “do more with less” often reduce their staff and attempt to use computerized technology to increase 

monitoring and internal control efficiencies.  Managers, controllers, and internal auditors may be tempted to over-rely on 

technology to replace more personal, hands-on human interactions.  Given this study’s results, it behooves organizations to 

ensure they maintain active human communication in combination with their technology-based continuous auditing system 

to maximize the system’s fraud deterrence effectiveness. 

The current study also contributes to accounting research.  It responds to calls for experimental studies on the effects of 

implementing continuous auditing systems (Kogan, et al., 1999; Kuhn and Sutton, 2006, 2010; Chiu, Liu, and Vasarhelyi, 

2014).  Little prior research exists regarding the potential increase in fraud risks arising from the behavioral effects of a 

                                                           
2 Perceived opportunity, perceived pressure and attitude/rationalization comprise the Fraud Triangle (Crumbley and Apostolou, 2005; 

Wells, 2008), a framework for predicting fraud risk, which is widely used in practice and as part of forensic and fraud education 

(Smith and Crumbley, 2009). 
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continuous auditing system.  These findings contribute to a greater understanding of how a computerized auditing 

environment can affect auditees’ perceived opportunity to commit fraud and how certain aspects of a continuous auditing 

system can increase fraud risks. 

The next section develops the hypotheses, Section III describes the experimental method used for data collection, Section 

IV discusses the experimental results, and the last section concludes with a summary of observations and implications. 

II. Hypothesis Development 

Computerized Monitoring’s Effect on an Auditee’s Perceptions 

In practice, a continuous auditing system uses computerized monitoring to detect fraud.  However, no research has 

investigated how the move from a manual monitoring system to a computerized monitoring system influences auditees’ 

perceptions about the system’s effectiveness at detecting fraud.  Based on past research that finds that people generally 

assign more credibility to computers than to humans, in addition to any technical effects of adopting a computerized system, 

it is likely that there are also behavioral effects.  Prior research attributes these behavioral effects to individuals’ beliefs that 

computers have a scientific mystique—they are perceived to be powerful machines with superior wisdom (Pancer, George, 

and Gebotys, 1992; Sheridan, Vamos, and Aida, 1983).  In addition, when a computer provides expert advice, the advice is 

viewed as more objective and rational than that provided by humans (Dijkstra, Liebrand, and Timminga, 1998).  Another 

reason that individuals are more likely to feel confident about a computerized monitoring system is that they think of humans 

as being more prone to error (Deloitte, 2007). 

Some studies have taken the alternative view that at least some computers have a credibility crisis (e.g., Rieh and Danielson, 

2007; Tseng and Fogg, 1999).  Individuals perceive computers to be less credible when the judgment task is more subjective 

(Andrews and Gutkin, 1991; Honaker, Hector, and Harrell, 1986; Lerch, Prietula, and Kulik, 1997) or in tasks for which a 

human created the computerized information, such as human-created web-based information (Tseng and Fogg, 1999).  

However, studies that use tasks that are more objective (e.g., computerized word processing, aircraft control systems, 

problem solving by an expert system) generally find that people perceive computers to be more credible than humans 

(Dijkstra et al., 1998; Pancer et al., 1992; Sheridan et al., 1983). 

The setting in our study is more objective than subjective because, as explained earlier, the monitoring performed by a 

continuous auditing system is based on comparisons of controls, data, and transactions to predetermined sets of rules, all of 

which are well specified.  Therefore, we expect auditees to perceive a computer to be more skillful than a human at such 

monitoring and more effective at detecting fraud.  We hypothesize the following: 

H1:  Auditees’ perceived opportunity to commit fraud will be lower when a computerized continuous auditing 

system performs monitoring than when the monitoring is performed by a human continuous auditing system. 

Face-to-Face versus Computerized Feedback’s Effect on an Auditee’s Discomfort 

In practice, alerts regarding discrepancies can be communicated either electronically or in person, but research suggests the 

feedback will deter fraud more often when it is communicated by a human in a face-to-face interaction.  Research finds that 

an individual’s relationship to another is an important predictor of how willing the individual would be to lie, where one’s 

level of lying is inversely proportional to the perceived closeness to the other person (DePaulo and Kashy, 1998).  In 

addition, in applying Social Distance Theory to lying, Whitty, and Carville (2008) observe that various types of media differ 

in their social distance.  They predict that because less rich media has greater social distance, it reduces the discomfort 

people experience when they lie, which encourages them to lie more.  Consistent with predictions, Whitty and Carville 

(2008) find that more lying occurs via email than by phone, and more lying occurs by phone than in a face-to-face interaction 

and Whitty, Buchanan, Joinson, and Meredith (2012) find that the relative level of planned lying also differs across different 

types of media. 

In addition to having greater social distance, computer-mediated communication also differs from face-to-face 

communication in that it is asynchronous.  This attribute allows an individual to reflect before responding to a prompt, and 

gives a potentially dishonest person time to think about how to explain a lie.  In contrast, face-to-face communication is 

synchronous and does not allow the individual the same opportunity to formulate lies (Whitty and Carville, 2008).  Thus, 

people are more likely to feel comfortable lying to an unknown person in a computer-mediated communication environment 

than in face-to-face human interaction because they will have more time to think about and develop their deception. 
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We apply the literature discussed above to an accounting context to develop our second hypothesis.  We expect that the 

previous studies about lying will extend to misreporting (which is a type of lying) as well as to fraudulent behavior.  In 

addition, we examine the extreme end of the continuum of closeness/distance to another individual (DePaulo and Kashy, 

1998) by examining the auditee’s willingness to lie to an unknown person.  We extend Whitty and Carville’s (2008) findings 

regarding communication via email to a broader form of electronic reporting and expect their results to apply to our setting 

because both email and electronic reporting are asynchronous forms of computer-mediated communication. 

In developing our second hypothesis, we also apply findings from accounting and economics studies that examine other 

aspects of face-to-face versus electronic-based interaction in settings that differ from ours.  For example, research finds that 

individuals are less likely to adhere to social norms when they do not engage in a face-to-face interaction (Hoffman, 

McCabe, and Smith, 1996; Kachelmeier and Towry, 2002).  In auditing, face-to-face workpaper review induces audit 

preparers to feel more accountable to their audit supervisors than when the review is conducted in an electronic environment 

(Brazel, Agoglia, and Hatfield, 2004).  In addition, staff auditors feel more comfortable requesting additional audit evidence 

from an auditee via email than via a face-to-face interaction, and this is especially true when the auditee is older and more 

experienced than the staff auditor (Bennett and Hatfield, 2012).  Although these studies did not deal with lying or other 

forms of deception, they lend support to the notion that people feel greater discomfort in face-to-face interaction than in 

computer-mediated communication.  Consistent with this, Lynch and Gomaa (2003) theorize that increased use of 

information technology results in decreased frequency and intimacy of contact among people in the workplace, which would 

increase fraud risk. 

Based on the theory and studies discussed above, we predict that auditees will experience relatively more discomfort when 

alerts about a discrepancy are communicated to them in a face-to-face interaction than via computer-mediated 

communication: 

H2:  An auditee will feel more uncomfortable when a discrepancy is communicated via a face-to-face interaction 

than when it is communicated via computer. 

Influence of H1 and H2 on Fraud Behavior 

Our first two hypotheses relate to the auditee’s perceptions and feelings, which we predict will influence their actions.  H1 

relates to the perceived opportunity leg of the Fraud Triangle, which predicts that increased levels of perceived opportunity 

will increase fraud risk.  That is, if a potential fraud perpetrator perceives a greater opportunity to commit fraud, he or she 

will attempt fraud more often (Crumbley and Apostolou, 2005; Wells, 2008; Gonzalez and Hoffman, 2017).  Therefore, if 

results are consistent with H1 and a computerized monitoring system reduces the perceived opportunity to commit fraud, it 

should also be more effective at deterring fraudulent behavior than a human monitoring system.  Therefore, we hypothesize: 

H3a  Auditees will take the opportunity to commit fraud less often when monitoring is performed by a computerized 

continuous auditing system than by a human continuous auditing system. 

H2 predicts that the auditee will feel more uncomfortable when a human communicates the discrepancy to the auditee.  

Based on the theory used to predict H2, face-to-face interaction increases the auditee’s discomfort because it decreases the 

social distance in comparison to computerized communication.  It follows that if one is less willing to lie when social 

distance is decreased, the auditee should be less inclined to commit fraud in this circumstance.  Therefore, we hypothesize: 

H3b:  Auditees will take the opportunity to commit fraud less often when a discrepancy is communicated by a human 

in a face-to-face interaction than when it is communicated via computer. 

III.  Method 

Overview of Approach 

We conduct a laboratory experiment to enable us to disentangle effects that often co-occur and, therefore, cannot be 

separated in a natural setting (McDaniel and Hand, 1996).  For example, in the natural environment it would be difficult to 

capture the separate effects of adopting a real-time monitoring system and of adopting a computerized monitoring system 

because both of these attributes of a continuous auditing system are adopted simultaneously (Swieringa and Weick, 1982; 

Kachelmeier and King, 2002).  In addition, in studies such as ours, student participants are good surrogates for professionals 

because the task does not require specific professional experience or knowledge (Ashton and Kramer, 1980; Haynes and 

Kachelmeier, 1998; Elliott, Hodge, Kennedy, and Pronk, 2007; Mortensen, Fisher, and Wines, 2012). 
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Experimental Design 

The experiment uses a 2x2 between-subjects/within-subject (repeated measures) mixed design.  The 2x2 between-subject’s 

aspect of the design consists of two factors with two levels each—monitoring system (human, computerized) and 

communication feedback (human, computer), which results in four treatment conditions.  Each of the four treatment 

conditions is conducted as a separate experimental session and within each session participants perform the task repeatedly 

for a total of fifteen periods.  [see Table I, pg 112] 

The following briefly describes the four treatment conditions: 

• Computerized monitoring system/computer feedback: a computer performs internal audits to identify discrepancies; 

audit results are communicated to auditees via computer 

• Computerized monitoring system/human feedback: a computer performs internal audits to identify discrepancies; 

audit results are communicated to auditees face-to-face by a human  

• Human monitoring system/computer feedback a human performs internal audits to identify discrepancies; audit 

results are communicated to auditees via computer 

• Human monitoring system/human feedback: a human performs internal audits to identify discrepancies; audit 

results are communicated to auditees face-to-face by a human  

The following dependent variables are used to test the hypotheses: 

• For H1: Perceived Opportunity measured by participants’ answers on the post-experimental questionnaire (PEQ).3 

• For H2: Feeling When Caught measured by participants’ answers on the PEQ.4 

• For H3: Fraud Behavior calculated as the percentage of times a participant reports fraudulently when given the 

opportunity to do so. 

Participants 

Participants are undergraduate and graduate students from a variety of disciplines (e.g., economics, psychology, business, 

etc.) recruited from a major university’s experimental economics pool.  There are twenty-four participants in each of the 

four treatment conditions, for a total of ninety-six participants.    

Experimental Procedures 

Participants act as managers of a company.  We use the same basic task as Gonzalez and Hoffman (2017), but extend that 

study by varying the nature of both the monitoring mode and the communication feedback mode.  Each period the managers' 

task is to make a collection and submit a report to the company about which item, A or B, they collected.  The amount the 

manager collects is identical for Items A and B ($21.60), but they can keep more of the $21.60 when they collect Item B 

($5.40) than Item A ($0.60).  Participants are informed that in any period there is a sixty percent probability that Item A 

will occur and a forty percent probability that Item B will occur.  Their earnings are based on their reports of what they 

collected each period, and are adjusted based on audits.  If they report that they collected Item A, they receive $0.60; if they 

report collecting Item B, they receive $5.40.  Thus, Item B is the higher-paying item, and the opportunity for fraud arises in 

any period in which a participant receives Item A, but falsely reports the collection of Item B instead.5 

Figure I depicts the experimental procedures.  Before the first period begins, participants sign a consent form, read the 

instructions, and the experimenter answers any questions.  The experiment involves the following three steps, which are 

repeated in each of the fifteen periods: (1) participants are advised whether they collected Item A or Item B; (2) they submit 

                                                           
3 Participants were asked “What do you believe was the likelihood of being audited in any period?” and answered on an eleven-point 

scale that ranged from zero (“no chance of being audited”) to 10 (“very high likelihood of being audited”). 
4 Participants were asked “For those periods in which you reported differently from the actual item collected and you were audited, 

how did you feel when you learned the audit results?” and answered on an eleven-point scale that ranged from zero (“felt very good”) 

to 10 (“felt very bad”). 
5 The term “fraud” is not used or referred to in any way during the experiment, and participants are neither encouraged to report 

honestly nor encouraged to report dishonestly. 
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a report indicating whether they collected Item A or Item B; (3) they are advised whether the current period was selected 

for audit and, if so, the results of the audit.  Participants’ earnings are based on their collection reports, which are subject to 

audit, and five randomly selected periods are selected for payment.  After all fifteen periods, participants are advised which 

five periods were randomly selected for payment and they answer the PEQ.  They receive payment based on the results of 

the five periods selected plus a five dollar show-up fee.   

Immediately after the participant submits a report, the internal auditing system determines whether to audit the results for 

that period.  There is a fifteen percent probability of an audit occurring in any period, and if an audit occurs, it will be 100 

percent effective at detecting fraud.6  Participants are informed that audits will always detect misreporting, but are not 

informed that the probability of audit is fifteen percent.  However, they can get a sense of the probability of audit from the 

feedback they receive each period.  If a period is selected for audit, information about the item actually collected for the 

period (A or B) is accessed and compared to the report that was submitted by the participant.  If there is a discrepancy, the 

participant is charged a penalty of $7.20, resulting in negative earnings for the period of $1.80 ($5.40 - $7.20 = -$1.80).7  

Table II presents the set of possible participant earnings outcomes (Panel A) and an example of a participant’s period-by-

period results (Panel B).   [see Table II, pg 112 and Table III pg 113] 

Each of the two monitoring systems is paired with each of the two feedback systems to create the four treatment conditions.  

Steps 4 and 5 of Figure I describe what occurs in each of these conditions.  In the computerized monitoring system, the 

participant submits the report for the period on an electronic form and the computerized internal auditing system randomly 

selects the period for auditing and, if applicable, performs the audit.  In contrast, in the human monitoring system, the 

participant submits the report on a paper form and the human auditor randomly selects the period for auditing and, if 

applicable, performs the audit.  In the computer feedback system, participants learn whether an audit was performed and, if 

so, the results of the audit via computer, whereas in the human feedback system, participants learn whether an audit was 

performed and, if so, the results of the audit through a face-to-face meeting with a human with whom they have no prior 

relationship.8  [see Figure I, pg 111] 

IV. Results 

Tests of Hypotheses  

H1 predicts that the perceived opportunity to commit fraud will be lower when monitoring is performed by a computerized 

continuous auditing system than when it is performed by a human continuous auditing system.  Table IV, Panel A presents 

the means, standard errors, and sample sizes for Perceived Opportunity to Commit Fraud in each of the treatment conditions, 

while Panel B presents the 2x2 between-subjects Analysis of Variance (ANOVA).  As shown in the table, there is a 

marginally significant main effect (F = 1.69, p =.10, one-tailed) indicating that, consistent with H1, the Perceived 

Opportunity to commit fraud is lower when monitoring is performed by a computerized monitoring system (mean = 6.79, 

SE = .23) than when it is performed by a human monitoring system (mean = 7.22, SE = .23).  [see Table IV, pg 113] 

H2 predicts that auditees will feel more uncomfortable when discrepancies identified by the monitoring system are 

communicated to them face-to-face by a human than when they are communicated via computer.  Table V, Panel A presents 

the means, standard errors, and sample sizes for Feeling When Caught in each of the treatment conditions, while Panel B 

presents the 2x2 between-subjects ANOVA.  Consistent with H2, participants who misreport feel significantly worse 

(F=3.70, p <.03, one-tailed) when audit feedback of discrepancies is communicated to them by a human (mean = 5.56, SE 

= .45) than by a computer (mean = 4.40, SE = .43).  [see Table V, pg 114] 

                                                           
6 Audits in this experiment are 100% effective and always catch a reporting discrepancy if one occurred in the period.  Accordingly, 

the ex ante probability of detection is the same as the ex ante probability of an audit, i.e., fifteen percent.  Actual post hoc detection 

probabilities by treatment condition are shown in Table III.  Also included by treatment condition in Table III are actual number of 

times participants were detected fraudulently reporting. 
7 These are the applicable amounts when the actual item collected is A ($0.60) and the participant reports B ($5.40).  The reverse 

pattern, in which the actual item collected is B and the participant reports A, would be economically illogical, and did not occur during 

the experiment. 
8 To eliminate the possibility of demand effects in this study, neither the experimenter who serves as the human auditor (in the two 

human monitoring system treatment conditions) nor the experimenter who serves as the human feedback communicator (in the two 

human communication feedback treatment conditions) has a previous relationship with any of the participants, (such as having served 

as their instructor).   
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H3 is composed of two parts to predict the effects of both the monitoring system and the communication feedback system 

on fraudulent behavior.  H3a predicts that computerized monitoring will deter fraudulent behavior more than will human 

monitoring, and H3b predicts that face-to-face communication of discrepancies will deter fraudulent behavior more than 

will computer-mediated communication.  Table VI, Panel A presents the means, standard errors, and sample sizes for Fraud 

Behavior in each of the treatment conditions, while Panel B presents the Mixed Model Repeated Measures ANOVA.  Table 

VI makes clear that the data are consistent with H3b because there is a significant main effect (F=4.48, p <.01, one-tailed) 

of Communication Feedback on Fraud Behavior.  This effect occurs because auditees commit fraud less often when a 

discrepancy is communicated to them by a human in a face-to-face interaction (mean =.32, SE =.02) than when it is 

communicated via computer (mean = .40, SE = .02).  [see Table VI, pg 114] 

The main effect of Monitoring System in the ANOVA in Table VI, Panel B is not statistically significant (F=.57, p =.45) 

because the overall marginal means of .38 and .35 (see Table VI, Panel A) do not differ from each other, which would at 

first glance appear not to be consistent with H3a.  However, the pattern of Fraud Behavior in Table VI, Panel A in 

combination with the interaction term that barely exceeds conventional levels in Table VI, Panel B (F=4.14, p =.12) warrant 

further investigation. 9   To better understand whether the effect of the monitoring system differs for each type of 

communication feedback and whether the effect of each type of communication feedback differs for each type of monitoring 

system we perform simple main effects tests, presented in Table VII.  Recall that the two aspects of H3 predict that 

computerized monitoring will be more of a fraud deterrent (H3a) and that face-to-face communication will be more of a 

fraud deterrent (H3b).  The simple main effects tests in Table VII indicate that when both of these factors are present, fraud 

behavior is reduced more than when either factor is present by itself.  That is, the second test in Table VII shows that when 

there is computerized monitoring, face-to-face communication of feedback (mean =.29) reduces fraud behavior more than 

does (F=7.81, p <.0, one-tailed) computer-mediated communication (mean = .42).  Similarly, the third test in Table VII 

indicates that when feedback is communicated face-to-face by a human, computerized monitoring (mean = .29) is more of 

a fraud deterrent (F=2.49, p<.06) than is human monitoring (mean =.36).  Taken together, these results find that when both 

aspects of H3 are present, fraud behavior is reduced.  Therefore, consistent with the overall prediction of H3, to reduce 

fraudulent behavior, it would be best to use a computerized monitoring system and face-to-face communication of feedback 

about audit discrepancies.10  [see Table VII, pg 115] 

V.  Conclusion 

This experimental study examines how computerizing certain aspects of continuous auditing affect auditees’ perceptions, 

feelings, and fraudulent behavior.  Unlike many experimental studies in which participants are asked how they would behave 

in certain situations, in this study we observe participants’ decisions and actions, which have an actual and direct impact on 

their compensation.  We find three key results.  First, the findings indicate that a computerized fraud monitoring system is 

indeed more effective at reducing the perceived opportunity to commit fraud than a human fraud monitoring system.  On 

actual audits, continuous auditing systems are typically computerized when implemented.  Our study finds empirical 

evidence supporting the use of computerized monitoring, not only based on increased technological efficiencies, but also 

because in comparison to human monitoring, computerized monitoring reduces auditees’ behavioral perceptions of the 

opportunity to commit fraud. 

Second, we find that when receiving feedback about audit discrepancies, participants feel more uncomfortable when the 

feedback is communicated by a human in a face-to-face interaction than when it is communicated via computer.  This result 

suggests a strong caveat about the use of continuous auditing technology.  When a continuous auditing system flags an 

                                                           
9Although we do not hypothesize any effects of risk tolerance and gender related to our hypotheses, we measure both factors as 

possible controls because those who are more risk averse would be less likely to commit fraud (e.g., Harrison, Johnson, McInnes, and 

Rutstrom, 2005; Colombier, Boemont, Loheac, and Masclet, 2008) and based on prior research on ethicality, women might be 

expected to commit fraud less often than men (e.g., Steffensmeier and Allan, 1996; Borkowski and Ugras, 1998; Roxas and 

Stoneback, 2004; Roig and Caso, 2005).  To measure participants’ risk tolerance, we follow the procedure of Holt and Laury (2002) 

and we ask participants to identify themselves as male or female. Including risk and gender as covariates in a repeated measures 

ANCOVA reduces variation in the dependent variable, resulting in the interaction term becoming statistically significant (F = 4.14, p 

=.04), but no other results or intuition change.  
10 We also conducted the statistical analysis on fraud behavior including only those participants who sometimes committed fraud, 

excluding those who always or never committed fraud when given the opportunity (e.g., Evans et al., 2001; Gonzalez and Hoffman, 

2017). The reduced sample size slightly reduced the significance of the main effect of communication feedback (F= 2.01; p < .08, one-

tailed), but did not change the interpretation of any of our results.  
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error, irregularity, or other discrepancy, an alert is sent to the internal auditor or manager who is responsible for follow-up.  

While it might be tempting to convey results about the alert to the auditee electronically, it might be more effective to require 

the auditee to interact face-to-face when a discrepancy is noted. 

Third, and perhaps most importantly, this study finds that in a continuous auditing environment the greatest deterrence to 

auditee fraud behavior is when computerized monitoring is combined with face-to-face human communication feedback.  

Although we did not specifically predict that the results related to each of the factors above regarding perceptions and 

feelings would bolster the effect of the other factor, we find this to be the case.  That is, actual fraud behavior is significantly 

reduced when the monitoring system is computerized, but the alert is delivered to the auditee face-to-face.  This result is 

intuitive and provides valuable evidence on how important it is to consider behavioral perceptual effects and feelings in 

addition to the technical aspects of adopting a continuous auditing system.  Our findings suggest that efficiencies can be 

improved by automating only some aspects of continuous auditing, but that human face-to-face interactions should not be 

eliminated.  Consistent with prior literature in other domains, it is more uncomfortable for auditees to misreport when they 

interact more closely with a human.  In actual organizations, this suggests that fostering closer relationships and maintaining 

human interactions could have other beneficial effects for preventing and detecting fraud.  These findings inform 

accountants, auditors, researchers, and educators about important behavioral issues in a continuous auditing environment 

and how organizations can minimize their fraud risks. 

While most organizations that have implemented continuous auditing technology are large, publicly-held, and for-profit, it 

is likely that small-to-medium sized enterprises (SME) and not-for-profit (NFP) organizations also will adopt continuous 

auditing technology in the future (Appelbaum, Kozlowski, Vasarhelyi, and White, 2016).  For such organizations, the issues 

we discuss can be quite pertinent.  SME and NFP organizations often have manpower constraints, and they may have no 

more than a handful of accounting staff.  While the implementation of a continuous auditing system could greatly benefit 

such an organization, it carries risks that unintentional errors can go undetected, and as a result reveal the ability of a staff 

member to breach internal controls without getting caught, leading to fraud.  Too much reliance on the automated monitoring 

of a continuous auditing system could result in this type of situation.  This study`s findings highlight the importance of 

having an optimal combination of human and computerized elements within a continuous auditing environment, to minimize 

the risks of error, discrepancies and irregularities.  This combination is an important consideration for organizations of all 

types, including SMEs and NFPs, that plan to adopt continuous auditing technology. 

While this study has the advantages of a closely controlled experimental design with strong internal validity, this approach 

has some limitations.  A common limitation of laboratory experimentation is the simple nature of the task assigned to 

participants, which may limit the external validity of the results.  In addition, we abstract away from the expertise of the 

auditee at designing a complex fraud scheme as well as the expertise of the internal auditor at investigating and detecting 

different types of fraud schemes.  While these types of extensions are beyond the scope of our simplified laboratory 

experiment, future research could investigate these types of issues by using other research methods. 

Continuous auditing offers many benefits to organizations, including cost savings, continuous inspection, more timely 

disclosure of accurate financial information, and enhanced fraud risk management.  We can expect continued advances in 

the uses and benefits of continuous auditing and increased reliance on continuous auditing by internal auditors and 

accountants.  Possibly at some point in the future external auditors will begin to rely on continuous auditing technology in 

a significant way, perhaps as the preparation of real-time or near real-time XBRL-based financial statements becomes 

adopted by corporate auditees.  A risk associated with this continued progress toward greater adoption and application of 

continuous auditing is the tendency to rely more and more on the technology, while overlooking or forgetting to maintain 

active human communication with auditees.  This study’s findings suggest that the combination of computerized continuous 

auditing with active human communication feedback can enhance an organization’s fraud risk management efforts, and 

organizations would, therefore, do well to emphasize the importance of maintaining active human involvement in an 

organization’s continuous auditing environment.   
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Figure I: Experimental Procedures 

Computerized Monitoring / Computer Feedback 
 

Computerized Monitoring / Human Feedback 

1.  Participants sign consent form and read instructions.  

Instructions are reviewed, and participants’ questions are 

answered   

1.  Participants sign consent form and read instructions.  

Instructions are reviewed, and participants’ questions are 

answered  

2.  Period Begins 
 

2.  Period Begins 

3.  Participant's computer screen shows the item that was 

collected for the period (Item A or Item B)  

3.  Participant's computer screen shows the item that was 

collected for the period (Item A or Item B) 

4.  Participant submits report indicating which item was 

collected (Item A or Item B), on electronic form  

4.  Participant submits report indicating which item was 

collected (Item A or Item B), on electronic form 

5.  Participant's computer screen shows whether period 

was selected for audit and, if so, results of the audit 
 

5.  Participant meets face-to-face with human who shows 

participant feedback form indicating whether period was 

selected for audit and, if so, results of the audit 

Note: Steps 2-5 are repeated for all 15 periods. 
 

Note: Steps 2-5 are repeated for all 15 periods. 

6.  Participant's computer screen shows period-by-period 

results and earnings 
 

6.  Participant's computer screen shows period-by-period 

results and earnings 

7.  Participant's computer screen shows which five periods 

were randomly selected for payment 
 

7.  Participant's computer screen shows which five periods 

were randomly selected for payment 

8.  Participants are paid based on results of five periods 

selected for payment plus $5 show-up fee 
 

8.  Participants are paid based on results of five periods 

selected for payment plus $5 show-up fee 

9.  Experiment concludes 
 

9.  Experiment concludes 

Note: differences among treatment conditions are highlighted in bold font. 
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results and earnings 

7.  Participant's computer screen shows which five periods 
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7.  Participant's computer screen shows which five periods 

were randomly selected for payment 

8.  Participants are paid based on results of five periods 

selected for payment plus $5 show-up fee 
 

8.  Participants are paid based on results of five periods 

selected for payment plus $5 show-up fee 

9.  Experiment concludes 
 

9.  Experiment concludes 

Note: differences among treatment conditions are highlighted in bold font.  
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Table I: Experimental Design: 2x2 Full Factorial Design with Four Treatment Conditions 

  
Monitoring System 

  
Human  Computerized 

 Human Human / Human 

 

Comp / Human 

Communication   
 

 

Feedback     

 Computer Human / Comp 

 

Comp / Comp 

 

Table II: Possible Participant Earnings Outcomes 

Panel A 

 item item amount penalty net 

scenario collected reported received if any earnings 

honest report, no audit A A $0.60  -- $0.60  

honest report, audit occurs A A $0.60  -- $0.60  

dishonest report, no audit A B $5.40  -- $5.40  

dishonest report, audit occurs A B $5.40  $7.20  ($1.80) 

honest report, no audit B B $5.40  -- $5.40  

honest report, audit occurs B B $5.40  -- $5.40  

dishonest report, no audit B A not logical and not observed 

dishonest report, audit occurs B A not logical and not observed 

 

Panel B: Example Results by Period for a Hypothetical Participant 

Period 
Item 

Collected 

Amount 

Collected 

Item 

Reported 

Amount 

Paid 

Accurate 

Reporting? 
Audited? 

Penalty if 

any 

Net Paid 

1 A $21.60 A $0.60 YES NOT $0.00 $0.60 

2 B $21.60 B $5.40 YES NOT $0.00 $5.40 

3 A $21.60 A $0.60 YES NOT $0.00 $0.60 

4 B $21.60 B $5.40 YES NOT $0.00 $5.40 

5 B $21.60 B $5.40 YES NOT $0.00 $5.40 

6 A $21.60 B $5.40 NO NOT $0.00 $5.40 

7 A $21.60 B $5.40 NO AUDIT ($7.20) ($1.80) 

8 B $21.60 B $5.40 YES NOT $0.00 $5.40 

9 A $21.60 B $5.40 NO NOT $0.00 $5.40 

10 A $21.60 B $5.40 NO NOT $0.00 $5.40 

11 A $21.60 A $0.60 YES AUDIT $0.00 $0.60 

12 B $21.60 B $5.40 YES NOT $0.00 $5.40 

13 B $21.60 B $5.40 YES NOT $0.00 $5.40 

14 A $21.60 B $5.40 NO NOT $0.00 $5.40 

15 A $21.60 B $5.40 NO AUDIT ($7.20) ($1.80) 
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Table III: Descriptive Statistics of Audits and Fraud Attempts 

   
Monitoring System 

   
Human Comp Total 

 

Human 

no.  of audits 51 53 104 

 no.  of periods 360 360 720 

 detection rate 14.2% 14.7% 14.4% 

 no.  of fraud attempts 80 63 143 

 no.  of times detected 8 12 20 

 
    

 

Computer 

no.  of audits 53 51 104 

Communication 

Feedback 

no.  of periods 360 360 720 

detection rate 14.7% 14.2% 14.4% 

no.  of fraud attempts 83 91 174 

no.  of times detected 12 13 25 

     

 

Total 

no.  of audits 104 104 208 
 no.  of periods 720 720 1440 
 detection rate 14.4% 14.4% 14.4% 
 no.  of fraud attempts 163 154 317 
 no.  of times detected 20 25 45 

     

 

Table IV: Experimental Results: Dependent Variable is Perceived Opportunity (H1) 

Panel A: Means (Standard Errors) for Perceived Opportunitya under Human versus Computerized Monitoring and Human 

versus Computer Communication Feedback 

  Monitoring System  

marginal 

means 

  Human Computerized   

 
 

7.35 6.69  7.02 

 

Human 

(.33) (.33)  (.23) 

 n = 24 n = 24   

Communication 

Feedback 

    

Computer 

7.08 6.90  6.99 

 (.33) (.33)  (.23) 

 n = 24 n = 24   

 
 

    

marginal means 7.22 6.79   
  

(.23) (.23)   

 

Panel B: ANOVA for Perceived Opportunity to Commit Fraud 

Monitoring System 4.378 1 4.378 1.69  .10*   

Communication Feedback 0.023 1 0.023 .01 .92   

Monitoring x Communication 1.378 1 1.378 .53 .47   

Error  92       

 _____________________________________________________________________________________ 

a Perceived Opportunity is measured by taking participants’ perception of likelihood of being audited, on a scale of 0 to 10, and subtracting it from 10. 

*A one-tailed p-value is reported where the prediction was directional, indicated with an asterisk.  All other p-values in this table are two-tailed.  
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Table V: Experimental Results: Dependent Variable is Feeling When Caught (H2) 

Panel A: Means (Standard Errors) for Feeling When Caughta Misreporting under Human versus Computerized Monitoring 

and Human versus Computer Communication Feedback 

  Monitoring System  

marginal 

means 

  Human Computerized   

 
 

5.42 5.77  5.56 

 

Human 

(.61) (.66)  (.45) 

 n = 20 n = 17   

Communication 

Feedback 

    

Computer 

4.95 3.86  4.40 

 (.62) (.59)  (.43) 

 n = 19 n = 21   

 
 

    

marginal means 5.19 4.81   
  

(.43) (.44)   

 

Panel B: ANOVA for Feeling When Caught 

Monitoring System 2.694 1 2.694 .37 0.55   

Communication Feedback 27.211 1 27.211 3.70   0.03*   

Monitoring x Communication 9.780 1 9.780 1.33 0.25   

Error  73       

______________________________________________________________________________ 

a Feeling When Caught is measured on a scale of 0 to 10, where 10 represents “extremely bad feeling.” Only participants who misreported at some 

point during the experiment answered this question about how they felt when they did so. 

* A one-tailed p-value is reported where the prediction was directional, indicated with an asterisk.  All other p-values in this table are two-tailed. 

 

Table VI: Experimental Results: Dependent Variable is Fraud Behavior (H3) 

Panel A: Means (Standard Errors) for Fraud Behaviora under Human versus Computerized Detection and Human versus 

Computer Communication 

  Monitoring System  

marginal 

means 

  Human Computerized   

 Human  .36  .29  .32 

 
 

(.03) (.03)  (.02) 

 n = 24 n = 24   

Communication 

Feedback 

    
Computer .39 .42  .40 

 
(.03) (.03)  (.02) 

 n = 24 n = 24   

     

marginal means .38 .35   
  

(.02) (.02)   

 



 Journal of Forensic & Investigative Accounting 

Volume 10: Issue 1, January–June 2018 

 

115 

Panel B: Mixed Model Repeated Measures ANOVA—Type III Tests of Fixed Effects for Fraud Behaviorb 

Source numerator df denominator df F-stat p-value 

   

Monitoring System 1 856   .57 .45    

Communication Feedback 1 856 4.48 .01*    

Monitoring x Communication 1 856 4.14     .12c    

__________________________________________________________________________________________________

___________________ 

a Fraud Behavior is calculated as the percentage of times a participant attempts fraud when given the opportunity to do so. 

bThe repeated measures analysis controls for the fact that each participant made fifteen judgments.   

cAlthough the interaction is not statistically significant, it is close enough that given the pattern of cell means, we investigate the simple main effects 

and report this analysis in Table VII. 

* A one-tailed p-value is reported where the prediction was directional, indicated with an asterisk.  All other p-values in this table are two-tailed. 

 

Table VII: Simple Main Effects Analysis 

Panel A: Test of Simple Main Effects of Monitoring System on Fraud Behavior 

 Numerator df Denominator df F-stat p-value 

Within Human Monitoring System     

Human (Face-to-Face) vs.  Computer Feedback 1 426 0.37 0.54 

(mean of .36 versus .39)     

     

Within Computerized Monitoring System     

Human (Face-to-Face) vs.  Computer Feedback 1     427   7.81 0.01* 

    (mean of .29 versus .42) 

 

Panel B: Test of Simple Main Effects of Communication Feedback on Fraud Behavior 

 Numerator df Denominator df F-stat p-value 

Within Human Communication Feedback     

Human versus Computerized Monitoring  1 422 2.49 0.06* 

(mean of .36 versus .29) 

     

Within Computer Communication Feedback     

Human versus Computerized Monitoring 1 427   .34 0.56 

    (mean of .39 versus .42) 

 

* A one-tailed p-value is reported where the prediction was directional, indicated with an asterisk.  All other p-values in this table are two-tailed. 


