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This study examines whether the credence attribute of auditing impacts the audit 

profitability and the audit production process. The credence attribute of auditing refers to the 

client’s uncertainty about the audit effort needed (ex-ante uncertainty) and the audit effort 

provided by the auditor (ex-post uncertainty). That is, the auditor as both the expert, the party 

with the audit expertise who advises the client about the level of assurance needed, and the 

provider (seller) of the service possesses an information advantage about the production of the 

audit relative to the client and may find it beneficial to engage in strategic behavior and extract 

rents. This issue is important because strategic actions may result in adjustments to the audit 

production process that may undermine audit quality and efficiency. 

Initially, this study argues that private information gained through an auditor’s repeated 

interaction with the client, enhances the auditor’s incentives to extract rents. However, clients’ 

switching costs mitigate the auditor’s incentives over time. As a result, it is predicted that rents 

initially rise with tenure, but eventually decline as switching auditors becomes less costly for the 

client. Moreover, clients’ own knowledge about the audit process may limit rents. Using 

proprietary audit engagement data from one of the international auditing firms, the results 
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suggest that rents are highest for mid-tenure clients relative to the short and the long-tenured 

ones. Further, rents are lower for clients with superior knowledge about the audit process.  

Second, this study explores the factors associated with inefficient audits. Using the theory 

of credence goods as the basis, the study finds that inefficient audits are less likely to occur when 

competition is high and when clients possess superior knowledge about the audit process, but are 

more likely to occur in clients that are costly to audit. Moreover, inefficient audits are positively 

related to the auditor’s private information about the client.  

The purpose of this study is to understand how audits are conducted by using the theory of 

credence goods as the basis for explaining auditors’ incentives to act strategically. The results 

presented are consistent with audits being credence goods. 
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CHAPTER 1 
INTRODUCTION 

This study examines how an auditor’s potential information advantage about the audit 

process impacts audit production and the engagement’s profitability. The investigation is 

grounded on the theory of credence goods which argues and predicts that an auditor’s knowledge 

and expertise about the audit may create incentives for the auditor to act strategically. In this 

perspective, audits exhibit credence attributes. In general, economists refer to a good as a 

credence good (service) if three conditions are met: first, the good (service) is provided by a 

seller who is simultaneously the expert that recommends the quantity of good (service) to the 

buyer. Second, buyers of credence goods (services) cannot assess how much of the good 

(service) they need and perforce must rely on a seller’s recommendation.1 Third, buyers cannot 

assess how well the service was performed (Darby and Karni 1973 and Dulleck and 

Kerschbamer 2006). In this setting, sellers have incentives to act strategically. 

Example: A frequently cited example of a credence service is the auto repair. The auto 
mechanic performs a diagnosis and prescribes a treatment and in doing so he can honestly 
prescribe the appropriate treatment or he can exploit his informational advantage. For 
example, the mechanic may replace the engine when a new muffler would simply fix the 
problem; or the mechanic may charge for an engine replacement even when the customer 
receives only a new muffler; or the mechanic may simply repair the engine even if the car 
actually needs a new engine. 

Audits exhibit credence attributes in that the auditor is both the expert, the party with the 

audit expertise who recommends a specific level of audit service to his client, as well as the 

provider (seller) of the service.  As the expert-seller, the auditor possesses an informational 

advantage with respect to the audit and may find it beneficial to engage in strategic behavior. 

                                                   
1 More specifically, buyer’s “need” is different from buyer’s “demand” because under the credence perspective the 
buyer cannot assess her own underlying condition and as a result cannot determine her own demand. In this case 
demand is supplier-driven. Only if the buyer can perfectly diagnose her condition are “need” and “demand” 
interchangeable. 
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More specifically, according to the credence goods theory, the auditor may find it profit-

maximizing to: 

• Underaudit: provide less auditing than the client needs. Regulators have frequently 
voiced concern in the past that the presence of lowballed fees or non-audit services may 
be accompanied with underauditing. 

• Overaudit: provide more auditing than the client needs. Overauditing has been a concern 
to regulators since the passage of the SOX section 404 requirements. 

• Overcharge: while an obvious breach of professional ethics, auditors may bill for hours 
not actually worked, especially if an engagement requires fewer hours than quoted to the 
client. 

Ultimately, only the auditor can say how many hours of work are actually needed for an 

engagement to satisfy professional standards and achieve the desired level of assurance. 

Consequently, all of the above strategies may occur in the audit setting.  If the credence attribute 

of auditing leads the auditor to behave strategically then this has important ramifications for 

audit quality and efficiency. 

Initially, this study provides a theoretical analysis of the auditor’s decision process under 

three different information environments. In the first setting, characterized by the availability of 

information associated with search goods, the buyers of audit services have perfect information 

about how much audit they need and how much of it they actually receive (Nelson 1970). As a 

result of this perfect information, the auditor has no incentives to act strategically. In the second 

setting, characterized by the availability of information associated with experience goods, the 

buyers of audit services know how much audit they need to buy but can only know after the 

service is rendered whether it is consistent with their need (Nelson 1970 and Klein and Leffler 

1981). In this setting, reputation arises as an effective mechanism that constrains strategic action. 

In the third setting, characterized by the information asymmetry suggested in the theory of 

credence goods, the buyers of audit services do not know with certainty how much audit they 
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need and rely on the auditor who essentially advises the buyers on the appropriate amount to buy 

(Darby and Karni 1973, Fong 2005, and Dulleck and Kerschbamer 2006). Moreover, given the 

unobservable nature of the audit service, it is difficult for the buyers to assess whether the audit 

service delivered to them is either the ex-ante needed level or the ex-ante promised one. In this 

information setting, reputation is not effective by itself because it relies on full discovery of the 

actual level of service needed and supplied. As a result, possible inefficiencies may arise 

consistent with the three strategies listed earlier. 

Given that reputation may not effectively discipline auditors why would some buyers still 

demand audits? Beyond the obvious regulatory requirement for an audit of the financial 

statements of a publicly-listed company, it is argued in this paper that countervailing 

mechanisms are present in the market for auditing services that facilitate the conditions for a 

market to operate. Examples of such countervailing forces include litigation, regulation, 

standardization of audits, competition, reputation (to some extent), and a client’s own knowledge 

of the external auditor’s processes. That is, the clients determine their choice (and trust) by 

observing the auditors’ credentials and by knowing that the audit production process is subject to 

regulation. However, the effectiveness of these mechanisms relies heavily on the client’s ability 

to fully determine whether the level of service received equals the ex-ante needed one, and 

whether it equals the promised level. Therefore, these mechanisms are important in that they 

facilitate an audit exchange, however, they cannot completely resolve the information problem.  

It is therefore important to consider the effect of the credence attribute on audit profitability and 

on the audit production process. 

In the first set of hypotheses this study argues that the auditor gains private information 

about a client’s audit needs through repeated interaction with the client, and may be able to use 
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this information to maximize his own profit (Beck and Wu 2006, Fong 2005). Therefore, as 

private information increases with tenure, so do the engagement profits. However, a client’s own 

learning and switching costs may mitigate strategic acts over time (Lewis and Yildirim 2002, 

Fong 2005, Dulleck and Kerschbamer 2006). As a result of the interaction between the auditor’s 

private information and a client’s switching costs over time, the engagement profits are predicted 

to increase with tenure, but eventually decrease. The theory of credence goods also argues that 

sellers are less able to extract rents from consumers who are well informed about the products 

they demand (Fong 2005, Dulleck and Kerschbamer 2006). Following a similar rationale, it is 

predicted in this study that a client’s own knowledge about the audit process is associated with 

lower engagement profits. Using proprietary audit engagement data from one of the international 

auditing firms, I find that engagement profits are highest for mid-tenure clients relative to the 

short and the long-tenured ones. Further, I also find that engagement profits are lower when 

clients have internal audit departments and are well-prepared for the external audit, where the 

presence of internal audit departments and the client’s level of preparedness proxy for the 

client’s knowledge about the audit process. These results are consistent with the hypotheses 

generated from the credence goods theory. In addition, assessment of the effort and fee variables 

reveals that audit production is most consistent with overcharging. More specifically, higher 

audit profitability is achieved by exerting less effort than expected and by charging a higher fee 

than expected, where the expected effort and fees are calculated as the predicted values of the 

regressions that model audit effort and audit fees as a function of client characteristics. 

Overcharging may be the natural outgrowth of fixed fee contracting where the auditor uses his 

superior information to negotiate an arrangement that protects him from the possibility of 

unforeseen cost overruns that would be difficult to recover from the client. 
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In the second set of hypotheses, I explore engagement characteristics associated with the 

overauditing strategy. It is argued that the auditor can engage in either, ex-ante overauditing, 

recommending more audit than necessary prior to the start of the audit, or ex-post overauditing, 

increasing audit hours after the start of the audit. The results show that ex-ante overaudits are 

positively related to the risk of material misstatement, number of deficiencies found, and time 

spent understanding the client’s business, and negatively related to competition, client 

preparedness, time spent with non-accounting personnel, the number of days until earnings’ 

release, and whether the client is a subsidiary of another organization. Ex-post overauditing is 

more likely to occur in clients that are publicly traded, and in clients that demand multiple 

reports from the auditor, but is less likely to occur when the auditor performs tax services and 

when the client is well-prepared for the external audit. Moreover, some results show that ex-post 

overaudits have a disproportionate amount of effort allocated to cheaper ranks of labor. 

This study makes an important contribution to auditing research. Traditional audit research 

relies on two main assumptions about the information environment in audit markets. First, it is 

often assumed that clients can determine their demand for assurance with certainty (Simunic 

1980) and second, auditor reputation and size ensure high quality audits (DeAngelo 1981b). 

These assumptions cannot accommodate strategic behavior in the production of audit services 

thus ruling out any potential inefficiencies. However, recent audit production research and 

anecdotal evidence suggests that audits are generally not conducted on an efficient basis so these 

assumptions may be unrepresentative of the actual audit environment that buyers and sellers face 

(Dopuch et al. 2003, Kaplan et al. 2007, and Knechel et al. 2009). Therefore, it is important to 

analyze how audits change when these assumptions are relaxed. The analysis is grounded on the 

theory of credence goods. 
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There is also a more subtle contribution of this study on our understanding of audits. The 

theory of credence goods argues that an auditor’s strategic behavior is a function of the auditor’s 

knowledge about each specific client, therefore it predicts that strategic behavior and therefore 

audit production quality and efficiency are client-specific. This reasoning provides a basis for 

quality differentiation at the engagement-specific level. In contrast to this perspective, traditional 

audit research argues that audit firm size is an effective mechanism at preserving quality 

(DeAngelo 1981b), an argument that provides a basis for quality differentiation across audit 

firms, but not within an audit firm. The results in this study show that strategic behavior is 

primarily driven by variables that proxy for the auditor’s client-specific information, consistent 

with theory’s prediction. 
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CHAPTER 2 
AUDITS AS CREDENCE GOODS: A THEORETICAL DISCUSSION OF AUDITOR’S 

DECISION-MAKING PROCESS  

Credence Goods: Theory and Evidence 

In general, the economic literature suggests grouping product attributes into three 

categories according to the costs associated with quality detection (i.e., information asymmetry): 

search, experience, and credence attributes (Nelson 1970, Darby and Karni 1973). All products 

and services exhibit these three attributes, but do so at varying degrees. 

The search attribute indicates little or no information asymmetry between buyers and 

sellers. That is, after some searching the buyer can discover the desired attribute prior to 

purchase (Nelson 1970). An example of a search attribute would be the color of a clothing item. 

The color attribute of a product can be easily searched and identified by a potential customer 

with little effort or cost. 

Experience attributes are characterized by ex-ante information asymmetry whereby the 

buyer of the product is uncertain about the quality of the attribute prior to purchase, but the 

uncertainty is fully resolved after the buyer experiences the product (Nelson 1970, Klein and 

Leffler 1981). An example of an experience attribute would be the taste of a hamburger. A buyer 

has to experience the hamburger before she can determine the taste. 

The credence attribute is characterized by a two-pronged information asymmetry: first, the 

buyer is not sure about how much of the service she needs and relies on the expert advice of the 

seller, and second, the buyer is not sure about the quality of the service she received, even after 

the service is consumed (Darby and Karni 1973, Dulleck and Kerschbamer 2006). The first 

aspect of the information asymmetry associated with credence attributes arises because the buyer 

is not able to self-diagnose her condition and therefore cannot determine the level of service 

needed. The decision of how much to buy is thus delegated to the seller, who as the expert 
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recommends to the buyer what he thinks is an appropriate level of service.1 The second aspect, 

uncertainty about the level of service received, can be further broken down into: (1) uncertainty 

as to whether the service received equals the level that the seller initially promised and (2) 

uncertainty as to whether the service received equals the level that the buyer needed. The 

uncertainty about the service received may persist indefinitely (i.e., it is very costly for the buyer 

to determine the quality of service). 

It is important to distinguish the informational properties of the various attributes because 

they affect the seller’s behavior. The greater the information asymmetry, the greater the 

incentives for the seller to act in his self-interest. For example, in a search setting, the seller 

possesses little or no information advantage over the buyer and therefore has no incentives to act 

strategically. In the experience setting, ex-ante information asymmetry creates incentives for the 

seller to act strategically. If the seller cheats however, the buyer punishes him by switching to a 

different seller. Therefore, for a seller who cares about his reputation, the disincentives to act 

strategically (i.e., reputation loss) clearly outweigh the incentives. In a credence setting however, 

there is rarely an ex-post signal that can reliably inform buyers about seller’s behavior and, as a 

result, a countervailing mechanism like the loss of reputation may not be effective. In this 

setting, the seller always possesses the information advantage and the incentives to act 

strategically remain. 

More specifically, the theory of credence goods predicts that in equilibrium the seller is 

able to choose among three available strategies: undertreatment, overtreatment, and overcharging 

(Dulleck and Kerschbamer 2006): 

 

                                                   
1 In the credence market, the seller is able to diagnose the buyer’s condition with more precision than the buyer. 
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• Undertreatment occurs when the seller of the service provides less service than the level 
that the buyer needs. 

• Overtreatment occurs when the seller provides more service than the level that the buyer 
needs. In this case, the additional benefits to the consumer from having received a high 
quality service are less than the associated costs, thus creating inefficiencies. 

• Overcharging occurs when the seller charges for a higher level of service than actually 
supplied.2 

Numerous products and services exhibit credence features including car repairs, medical 

treatment, legal representation, financial advice and other types of services in which the provider 

of the service also serves as the expert who recommends a specific level and type of service to a 

potential customer. Empirical evidence is consistent with the argument that sellers of credence 

goods act strategically. Emons (1997) reports a Swiss study which showed that the average 

population had 33 percent more surgical interventions than physicians and their families. 

Wolinsky (1993) reports a Department of Transportation study which found that 53 percent of 

auto repairs represented unnecessary repairs. Both illustrate examples of overtreatment. Bartels 

et al. (2006) study the consumer selection of water heaters when the plumber is the party who 

advises consumers on water heaters and also the party who installs them. They find that the 

plumbers’ advice deviates from maximizing consumer’s utility in the direction that maximizes 

plumbers’ profit margins. Hubbard (1998) investigates the probability that motor vehicles fail 

emission inspections in a private firm that also carries out the repairs relative to state inspectors 

who simply provide the inspection but do not carry out the repairs. He finds differences across 

the two settings such that the probability of failure is higher in private firm settings consistent 

with the notion that when the seller of a service is also the expert there is a tendency to provide 

an inappropriate amount of service that benefits the sellers because it generates a higher demand 

                                                   
2 In later sections of the paper I explain these strategies in detail as they may apply in the audit setting. 



 

22 

for their services. Bluethgen et al. (2008) argue that financial advice is another type of credence 

good whose quality is very costly to determine. In such a setting, they argue, financial advisors 

have incentives to provide advice that maximizes their own profits but not necessarily those of 

the clients. Moreover, compensation structure can mitigate or deteriorate such incentives. They 

find that the quality of financial advice to investors is higher when advisors receive a lesser 

proportion of their compensation in the form of commissions. 

Finally, Rubin (2004) argues that legal services also exhibit credence characteristics which 

arise primarily due to the complexity of the law and make it hard for the client to determine the 

quality of service they receive. Further exacerbating the information asymmetry is the fact that 

each legal case is idiosyncratic and requires judgment on the part of the expert, judgment that is 

difficult to assess by both experts and non-experts. 

Auditing under the Credence Lens 

The Credence Attribute of Auditing 

Audits are another example of a good that exhibits credence features. In the market for 

auditing services the client demands an audit and hires an auditor to perform the audit. In 

addition to being the service provider, the auditor is also the expert, in that he advises the client 

about the level of audit service the client needs. For example, when bidding for a new client, the 

audit fee embedded in the bid informs the client about what the auditor thinks is an appropriate 

level of audit service. Moreover, even after the initial agreement on the audit fee, the auditor may 

decide to expand the audit scope if he deems it necessary to do so. Thus, as the expert, the 

auditor uses professional judgment to tailor the audit to the specific client needs and determines 

the audit effort necessary to achieve the desired assurance level (O’Keefe et al. 1994). The use of 

judgment exacerbates the credence attribute of the audit because it becomes very difficult ex-

post to assess the appropriateness of the audit, even when one may be able to determine whether 
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minimum standards were met.3 Second, the client is uncertain about the level of assurance 

received because the assurance level is not observable (Francis 2004, Barton 2005). More 

specifically, the client is not sure whether the level of assurance actually received equals the 

level of assurance that the auditor initially promised, or whether it equals the level of assurance 

the client needed.4 Therefore, as the expert-seller, the auditor possesses an information advantage 

over the client about the production of the audit and may find it beneficial to engage in strategic 

behavior. The nature of strategic behavior is discussed in detail below. 

Placing the Credence Attribute in Context 

In order to understand the implication of the credence attribute for the audit production 

process, it is important to first understand the information environment in the credence setting 

and how it differs from other settings. Figure 2-1 depicts the location of search, experience, and 

credence goods along the information spectrum. Note that credence goods are located at the end 

of the spectrum denoting the highest level of information asymmetry between buyers and sellers. 

Search goods are located at the opposite end indicating little informational problems because 

quality can be determined prior to the purchase. Standing between search and credence goods, 

are experience goods whose attributes are fully discovered only after consumption. As depicted 

in Figure 2-1, the difference between search and experience goods is the timing of the resolution 

of information asymmetry, ex-ante vs. ex-post, respectively. However, the difference between 

experience and credence goods is whether a resolution occurs. In the case of credence goods 

information asymmetry may persist indefinitely. 

                                                   
3 Another example of the auditor acting as an expert is when he advises the client on other matters like potential 
improvements in the accounting information system and internal controls, or other types of advisory services. 
4 Audit failures are the only events in which the true level of assurance is publicly revealed. However, audit failures 
are rare and may under-represent the actual audit failure rate (Francis 2004). Moreover, given that audits are not 
guarantees, audit failures could simply be normal outcomes of the audit process. 
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In order to understand the implication of the credence attribute for audit production it is 

important to distinguish between the informational properties of search, experience, and 

credence goods and to carefully lay out how these properties affect an auditor’s decision making 

process. The next section begins with a general discussion of the auditor’s decision making 

process exclusive of any informational assumptions. Information asymmetry is gradually 

introduced and the auditor’s decisions are examined under three different information 

environments: (1) the search setting, (2) the experience setting, and (3) the credence setting. 

A generic model of an auditor’s decision-making process 

Figure 2-2 shows an auditor’s decision making process with respect to a new engagement. 

Assume initially that nature randomly determines a client’s need for audit denoted by Q*. Let’s 

assume that there are only two client types (based on their audit need): those that need high audit 

effort (hours), denoted by H, and those that need low effort, denoted by L.5 H and L represent a 

client’s true demand for assurance assuming no information asymmetry. In his first decision 

node, the auditor decides how much audit he recommends, denoted by QR. In this case, the 

auditor decides between recommending a high level of audit by placing a high bid (FH) or a low 

level of audit by placing a low bid (FL), where FH>FL. The bid is the total fee that the auditor 

expects to receive from the potential client. Assuming that P is the price per unit of effort, the 

total fees are defined as: FH = P*H and FL = P*L.6 A bid equal to FH (FL) implies that the auditor 

is promising to provide quantity QR = H (L), respectively. After receiving the bids, the client 

decides whether to accept (A) or reject (R). The client only accepts a high bid with probability, 

                                                   
5 The effort differences simply reflect risk differences of clients and a low-effort audit is not an indication of a sub-
standard audit. 
6 It is thus assumed that the price per unit of labor is constant regardless of whether the auditor is dealing with an H 
or L client (and assuming an equal labor mix). This assumption reflects the more likely scenario that billing rate is 
not private information and clients can easily find out the rate charged by different partners. Thus, the differences in 
the fees arise primarily due to differences in the effort level or effort allocation. 
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but she always accepts a low bid. This stylized decision-making framework is consistent with the 

audit fee low-balling phenomenon in the auditing environment. Once the client accepts the bid, 

the auditor chooses the amount of audit effort to supply denoted by QS. He may decide to expend 

high effort (H) or low effort (L). If the auditor expends high effort (H) he incurs a cost equal to 

CH, whereas if he expends low effort (L), he incurs a cost equal to CL, where CH>CL.  The 

auditor may appropriately recommend and provide a level of audit effort that is commensurate 

with the client’s underlying condition or he may deviate. If the auditor decides to promise and 

provide a level of audit effort that is commensurate with the client’s underlying demand then the 

effort recommended, supplied, and needed are equal (QR = QS = Q*), otherwise these three 

quantities could differ.7 In a later section, the paper explains exactly how the auditor can behave 

strategically in this setting. 

Auditor’s decision-making process: search, experience, and credence frameworks 

Figures 2-3, 2-4, and 2-5, present the auditor’s decision making process under the 

assumption that: (a) audits are search goods (b) audits are experience goods and (c) audits are 

credence goods, respectively. Let’s first analyze the situation when audits are assumed to be 

search goods. If audits are search goods, then by definition there is no information asymmetry 

between the client and the auditor at the time of hiring (Nelson 1970). Any information 

asymmetry that may have existed is resolved ex-ante. A search environment assumes that 1) the 

client can determine with certainty her underlying condition Q* and demands it (thus Q* = QR) 

and 2) the client can tell quality (QS) ex-ante. As a result of this full information, the client hires 

only auditors who provide the needed quantity (QS = Q*). The auditor is not able to deviate 

                                                   
7 To clarify this point even further, there are three quantities of audit effort to keep track of in the credence setting: 
first, the true quantity of audit that the client needs (Q* = optimal level); second, the quantity of audit 
recommended/promised by the auditor (QR = embedded in the audit fee); and third, the quantity of audit actually 
supplied by the auditor (QS).   
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because if he does he will not be hired. This anticipated punishment from the client forces the 

auditor to always provide the audit effort that the client demands/needs (Q* = QR = QS). Figure 

2-3, which presents the auditor’s decision making process under the assumption that audits are 

search goods, includes the auditor’s (top line) and the client’s (bottom line) net payoffs. The 

auditor’s net payoff is total fees minus the cost of production, whereas the client’s net payoff 

equals the gross utility she gets from receiving the needed quantity, denoted by u, minus the 

audit fee paid to the auditor. It is also assumed that auditor and client payoffs are zero in case of 

a rejection. Note that because it is assumed that the client knows her true demand, certain 

decision nodes are not possible and are shown in dashed lines. For example, it is not possible for 

the auditor to provide quantity L to a client who demands quantity H. Likewise, a client always 

rejects a high bid (FH) if her underlying demand is L. 

In the case of an H client, the dominating strategy for the auditor is to bid FH, expend the 

costly effort CH, and realize profit FH-CH.8 In the case of an L client, the dominating strategy is 

to bid FL, expend effort CL and realize profit FL-CL.9 The main result of this analysis is that in the 

search setting the optimal strategy for the auditor is to promise and provide a level of audit that 

equals the client’s underlying demand for that service. 

Let’s now assume that auditing is a pure experience good (see Klein and Leffler 1981, 

Shapiro 1983). Under the experience setting shown in Figure 2-4, it is assumed that 1) the client 

is still able to determine with certainty the quantity of audit that she needs (Q*) and 2) the client 

is not able to determine the delivered effort (QS) at the time of hiring (ex-ante) but she is able to 

observe it ex-post. The first assumption is identical to the search setting and as a result, the client 

always rejects a high bid (FH) when her true underlying condition simply requires a low effort 

                                                   
8 Note that the auditor can also bid FL, expend a high effort CH and realize profit FL-CH. However, this strategy is 
dominated by the other strategy where the auditor bids FH and expends the costly effort CH, because FH-CH>FL-CH. 
9 Similar to footnote 8, the auditor can also bid FL and expend the high effort, but again this strategy is dominated. 
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(L). The difference between the experience setting and the search setting arises from the second 

assumption. In experience settings, the full resolution of information asymmetry is achieved only 

after the service is delivered (ex-post). The perfect ex-post information is reflected in the client’s 

utility term. If the client receives an audit effort that equals the true underlying demand, client’s 

gross utility is u, however, if the client receives less audit effort than needed (i.e., receive L when 

she needs H), she incurs a disutility and her gross utility is now v, where v<u. Net utility in both 

cases is gross utility minus the fee paid to the auditor. 

From the auditor’s perspective, it is clear that in a one-period game, there is an incentive to 

act strategically by bidding a high fee (FH) and providing L to an H client because the auditor 

receives a net payoff of FH-CL which exceeds any other option.10 In a multi-period game 

however, the reputation mechanism fully counters the auditor’s incentive to act strategically 

(Klein and Leffler 1981, Shapiro 1983, DeAngelo 1981b). The auditor is punished if he delivers 

less audit effort than needed. The magnitude of punishment is denoted by M and reduces the 

gross margin advantage of any strategic choice such that if M is too large the best strategy is to 

provide a level of service that equals the client’s underlying demand (i.e., not deviating). 

Following Klein and Leffler (1981), let’s assume for a moment that client punishes the 

auditor through the mechanism of non-repeat purchases. Thus the value of M is such that if the 

auditor decides to provide L when client demands H the auditor realizes a one-time profit equal 

to FH-CL and the game ends.  If, on the other hand, the auditor provides H to a client that 

demands H every period, the auditor receives a net payoff equal to FH-CH indefinitely. The 

auditor compares the net payoffs under the two scenarios and decides his course of action. His 

decision is such that he provides H only if the present value of the associated payoffs exceeds the 

                                                   
10 Note that there is no incentive to act strategically when the auditor faces an L client because the client knows his 
true condition (L) and thus will never accept a high fee (FH). In this case, the dominating strategy is to simply bid FL 
and provide L. Thus, in the experience setting, the focus simply shifts to the H client. 
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one-time payoff he receives for providing L. Assuming that interest rate is r, the auditor therefore 

provides H only if (FH-CH)/r>(FH-CL). This inequality is satisfied if the auditor is rewarded for 

exerting high effort through a fee premium. Thus, in equilibrium the auditor always provides H 

and receives a premium for the high effort (Klein and Leffler 1981, Shapiro 1983). Under this 

framework of “price ensures quality” the auditor has an incentive to provide high audit effort 

whenever the present value of all future rents earned on a client exceeds the short-term value of 

simply shirking, collecting the first year’s rent and exiting the market. Because the existence of a 

premium does not fit well with competitive markets it is assumed that fee premiums dissipate 

through their re-investment into a brand name or reputation, the latter being the only observable 

signal to potential clients regarding auditor quality. Reputation is costly to establish and thus 

serves as the collateral for auditor quality (Watts and Zimmerman 1986). The main point of this 

discussion is that similar to the search setting, under the experience setting the optimal strategy 

for the auditor is to promise and provide a level of audit effort that equals that of the client’s 

underlying demand (Q* = QR = QS). However, different from the search setting, the auditor is 

disciplined through the reputation mechanism and is compensated for the higher effort through a 

price premium. The difference in the result is driven by the differences in the informational 

environments of the two settings. 

Finally, if an audit is a credence good then it is assumed that 1) the client is not able to 

determine his true underlying condition (Q*) and 2) the client cannot determine the quality of the 

service (QS) even after the service is consumed/received (Dulleck and Kerschbamer 2006). 

Assume for a moment that the information asymmetry is so extreme that the client learns nothing 

about the level of assurance ex-post. In this environment, the client always believes that she 
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received the needed level of assurance (even when she did not).11 The result is that the client 

cannot punish the auditor if the auditor deviates. Thus, in equilibrium, an auditor always deviates 

because it is profit-maximizing for him to do so at no cost. More specifically, an auditor’s 

preferred course of action in this case would be to promise H but to deliver L (thus Q*, QR, and 

QS differ), regardless of whether he is facing an H or an L client and realize profit FH-CL. The 

information environment presented above is extreme and perhaps unrealistic because in most 

cases, there is no perfect information asymmetry. Most credence goods are not pure in the sense 

that some information with respect to quality is revealed ex-post. This situation is presented in 

Figure 2-5. Here, the auditor can be punished if he is caught deviating. However, due to the 

uncertainty of the information, the punishment mechanism is not as effective as in the experience 

setting. The punishment in the credence setting is equal to the expected value of losses that 

auditor incurs in case he deviates, denoted by E(M). The expected value of losses equals the 

probability that auditor is caught deviating and is punished through a client switch, denoted by α, 

times the magnitude of the punishment, M. Thus E(M) = α*M.12 It is obvious that the auditor 

acts strategically only if the expected value of losses, E(M), is less than the gross margin 

advantage associated with the strategic actions. The possibility that some information about the 

delivered level of assurance is revealed ex-post is also reflected in the client’s utility terms. Any 

time audit effort is below the expected effort, the client incurs a disutility denoted by e, which is 

the expected value that the auditor is caught deviating times the amount of disutility that the 

client incurs. Depending on the extent of information asymmetry, the magnitude of e ranges from 

zero to u-v. 

                                                   
11 As will be explained later, this belief is driven by the existence of other mechanisms (like regulation and 
standardization of audits) that serve to discipline auditors. 
12 From this point on α is simply referred to as the probability of a switch. 
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Note that the experience and credence settings are related through term E(M). In a pure 

experience setting, there is no uncertainty with respect to the delivered level of assurance. Here, 

the auditor reputation serves as a perfect monitor and the auditor has no incentives to deviate and 

always provides the needed effort level.  This means that α = 1, and E (M) = M. On the other 

hand, in a pure credence good setting where there is no information about the level of the 

supplied assurance, α = 0, E (M) = 0 and there is no monitoring. In this setting, reputation is 

ineffective and the auditor has strong incentives to deviate. The difference in the auditor’s 

equilibrium behavior in the experience and credence settings arises from the differences in the 

extent and type of information asymmetry assumed in each setting. In general, if α is high then 

audits are more like experience goods and reputation may effectively curb deviation. If α is small 

then audits are more like credence goods and reputation is ineffective. 

Auditor’s Strategic Space 

The previous section concludes that the credence aspect adds an important dimension to 

the audit production process. More specifically, the credence attribute exacerbates the auditor’s 

information advantages and provides opportunities to the auditor to act in his self-interest. Using 

the theory of credence goods as the base, in this section, I discuss the following: (a) the possible 

strategic choices available to the auditor under the assumption that audits are credence goods; (b) 

disciplining mechanisms present in the market for auditing services which constrain but do not 

completely eliminate an auditor’s incentives to act strategically; and (c) the auditor’s rational 

behavior given the above incentives and constraints. I begin this section with a definition of audit 

quality in the credence context. 

Audit quality as discussed here is the degree of mapping between the “true” demand for 

audit assurance and the amount prescribed/serviced by the auditor. The true demand is the 

client’s demand under the full information case (i.e., no information asymmetry is present 
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between auditor and client and client is able to self-diagnose and verify the auditor’s provision of 

the service with certainty). Thus assurance level in this context has to do with the whole process 

that produced it (quality of production process) rather than the quality of the outcome itself. Any 

deviation between the true needed assurance and the supplied assurance, from below (or above), 

qualifies as a low-quality (inefficient) audit. 

By analogy to the theory of credence goods auditors can strategize by either: (a) 

underauditing (undertreatment), (b) overauditing (overtreatment), and (c) overcharging (Dulleck 

and Kerschbamer 2005, Dulleck and Kerschbamer 2006, Dulleck and Kerschbamer 2009). 

Underauditing occurs when the auditor provides less audit than needed; Overauditing occurs 

when the auditor provides more audit than needed; Overcharging occurs when the client pays for 

services not supplied (the supplied amount is less than promised). For a formal discussion of the 

strategies refer to Figure 2-6 which replicates the decision tree presented earlier but also includes 

the three strategies available to the auditor at the bottom (see also Dulleck and Kerschbamer 

2006). The discussion in this sub-section focuses on reviewing the details of credence goods 

theory as applied to auditing by considering the specifics of the market for auditing services. 

As a reminder, once we assume that the audit has credence features, the following 

assumptions hold: the client is not able to self-diagnose her true condition and the client is not 

able to verify the quantity of service that the auditor supplies. As before, the client’s true 

condition is such that she requires either high or low audit effort, thus Q* = H or L. The auditor 

chooses to bid FH or FL, where each bid reflects the recommended effort, QR = H or L, 

respectively. Further, the client accepts (A) or rejects (R) the bid, and the auditor decides on how 

much effort to supply, thus QS = CH or CL. The auditor may expend an effort that equals the 

effort he promised (the level implied in the bid) or he may decide to provide a level of service 
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that differs from the promised level. In a similar vein, the auditor may decide to provide a level 

of service that equals the level that the client needs or may provide a level entirely different. 

Let’s now discuss each strategy. 

Underauditing 

As a reminder, underauditing occurs when the auditor provides less audit than needed 

(Dulleck and Kerschbamer 2005). Using the notation this means that QS<Q*. In Figure 2-6 

underauditing strategies are: (H, FH, CL) and (H, FL, CL). Under the first strategy (H, FH, CL), the 

client needs a high level of effort (H), the auditor appropriately bids a high fee FH (which embeds 

effort H). However, the auditor only provides the low effort and incurs the low cost CL.13 Under 

the second strategy (H, FL, CL), the client needs a high level of effort (H), but the auditor 

underbids (FL) and then provides an amount of effort commensurate with the bid, incurring cost 

CL. The supplied effort level in both cases is less than the needed level. 

Overauditing 

Overauditing occurs when the auditor provides more audit than needed (Dulleck and 

Kerschbamer 2006, Richardson 1999). Using prior notation this means that QS>Q*. In Figure 2-

6, overauditing amounts to strategy (L, FH, CH).14 Under this strategy the client needs a low level 

of effort (L), however the auditor is bidding a high fee FH, (indicating overselling of services) 

and also provides a high effort commensurate with the fee (CH). In this case, the supplied effort 

is greater than the needed level. 

Overcharging 

Overcharging occurs when the auditor bids a high fee (FH) but only provides the low-cost 

effort (CL) (Pitchik and Schoetter 1987 and 1993, Wolinsky 1993 and 1995, Fong 2005 and 
                                                   
13 This scenario also amounts to overcharging. 
14 Although strategy (L, FL, CH) implies more effort than needed, it is not the overauditing strategy in the sense 
described here. If the auditor is willing to put more effort than he is compensated for (as this choice indicates), he is 
being professionally conservative, not overauditing.   



 

33 

Dulleck and Kerschbamer 2006). Using prior notation this means that QS<QR and QR≥Q*. Figure 

2-6 shows that overcharging strategies are (H, FH, CL) and (L, FH, CL). Under the first strategy 

(H, FH, CL), the client needs high effort (H), the auditor bids FH, but only provides a low effort 

and incurs the low cost, CL (note that the auditor is simultaneously underauditing in this case). 

Under the second scenario (L, FH, CL), the client needs low effort (L), the auditor bids and wins 

an expensive contract (FH), but he only provides the needed level of effort and incurs cost CL. 

Before I proceed to explain the auditor’s choice among strategies, it is important to clarify 

overcharging in the auditing markets. In the credence good literature overcharging simply means 

charging for hours not worked. At face value this strategy seems against ethical standards that 

regulate an auditor’s behavior. However in auditing overcharging may take a more subtle form 

that does not necessarily mean a breach of ethical standards. For example, conditional on the pre-

determined fee, the partner may structure the audit in such a way that maximizes the profit but 

which may not necessarily be the most effective and efficient way to conduct an audit given the 

client’s characteristics. Partners decide the total hours and the labor mix expended on an 

engagement. Given a partner’s vested interest in the magnitude of audit fee and the idiosyncratic 

nature of these two decisions, a rational partner may be tempted to behave strategically. Note 

that strategy (L, FH, L), fits this description best. In this strategy, the auditor is able to win an 

expensive bid (a bid that implies a higher level of service than needed) but provides only the 

necessary amount of audit to the client. 

Ultimately, only the auditor can say how many hours of work are actually needed for an 

engagement so any of the strategies discussed above is possible in the audit setting. The 

discussion up to this point assumes that auditors incur no costs for their strategic acts. The costs 

are discussed below. 



 

34 

Disciplining Mechanisms in the Market for Auditing Services 

In a credence service transaction, the buyers are not able to judge the intrinsic 

characteristics of the service and make their choice based on their faith in the producer (hence 

the “credence” label). The existence of a market for credence goods is made possible by either 

the reputation of the seller or a quality guarantee by a third party, often in the form of regulation. 

However, these mechanisms only provide the buyers with a substitute for the information or trust 

they lack. That is, even when these mechanisms are present, information asymmetry may exist. 

Analogous to other credence services, due to the “hidden” nature of the audit assurance level, it 

is costly for the client to verify the assurance level received. However, clients may be comforted 

by the presence of several mechanisms that discipline auditors. For example, legal liability, 

regulation, and reputation concerns mitigate the incentives to underaudit. Furthermore, a client’s 

own knowledge and the level of competition can mitigate the incentives to overcharge and/or 

overaudit. Disciplining mechanisms specific to audit markets are discussed below. 

Countervailing Mechanisms to Underauditing 

Legal liability and regulation 

Underauditing has important ramifications for audit quality and therefore powerful 

mechanisms exist to counter the incentives to underaudit. Litigation costs are one such 

mechanism. Under common law, auditors are liable to their clients and to other third parties for 

negligence and breach of contract if they do not exercise due care in the audit engagement. 

Auditors are also held liable to third parties under the statutory law (Smieliauskas 1996). The 

expected losses from litigation motivate the auditor to exert a high audit effort in order to 

mitigate the potential litigation (Simunic 1980, Dye 1993, Willenborg 1999, Khurana and Raman 

2004). 
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In addition to litigation, self-regulatory mechanisms like Generally Accepted Auditing 

Standards (GAAS), the AICPA Code of Professional Conduct, Quality Control Standards, peer 

reviews, and more recently, PCAOB inspection reports regulate and standardize the audit 

process. The regulation creates boundaries to what an auditor can and cannot do and therefore 

may serve as a vehicle that reduces underauditing. (Watts and Zimmerman 1983, Watts and 

Zimmerman 1986, Knechel et al. 2007, Arens et al. 2001). 

The countervailing mechanisms of litigation and regulation, while important, are not 

absolute. For example, the broad nature of regulation provides the auditors some degree of 

latitude in compliance (Defond and Francis 2005). Therefore, the boundaries of what constitutes 

an underaudit are fuzzy and can be exploited by the auditor. Further, legal-based punishment 

relies heavily on the prospect that underauditing is caught. However, given that the litigation rate 

is very low (Carcello and Palmrose 1994), it is not clear that litigation costs are fully capable of 

countering the incentives to underaudit. 

Audit firm reputation and size 

The reputation framework posits that the client can punish the incumbent auditor by 

switching to a different auditor, if it is discovered ex-post that the incumbent auditor did not 

provide the expected level of assurance (Klein and Leffler 1981, Watts and Zimmerman 1986). 

In the reputation equilibrium, auditors earn quasi-rents which are returns for the non-

salvageable-type investments (i.e., reputation) that signal a credible commitment to quality. 

DeAngelo (1981b) takes this argument a step further and posits that large audit firms (i.e., those 

with more clients) have more incentives to provide a high assurance audit because they suffer 

greater losses (i.e., lose more clients) if their reputation is somehow damaged. Critical to 

obtaining this result however, is the assumption that the auditor is caught underauditing (i.e., 
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discovery of lower-than-expected assurance level). However, as previously discussed, the actual 

assurance level may not be discovered and as a result the client may have no basis for switching. 

Countervailing Mechanisms to Overauditing and Overcharging 

Client’s knowledge 

Incentives to overcharge and overaudit can be reduced by client’s own knowledge and by 

the level of competition present in the market for auditing services (Fong 2005, Dulleck and 

Kerschbamer 2006). The credence goods theory argues that buyers vary in how much they know 

about the services they purchase. A more informed client mitigates the incentives to overcharge 

and/or overaudit because essentially both these strategies require that the auditor be able to 

convince the client about how much service to buy. An informed client is less likely to accept 

advice that exaggerates the needed level of service and can more easily detect when the auditor 

provides a level of service that deviated from the promised level. This argument suggests that the 

auditor’s incentives to act opportunistically are client-specific and depend on the client’s 

knowledge about the audit. 

Competition 

Competition among auditors also makes overauditing less likely. This is because when 

audit firms compete for business they are more likely to low-ball their fees (DeAngelo 1981a), a 

situation that automatically rules out overauditing.15 In this aspect, the client can respond to the 

overauditing strategy by switching the incumbent auditor and soliciting new bids. The threat 

from a potential switch may dissuade the auditor from the lure of overauditing. 

Overall, the disciplining mechanisms in the market for audit services create the conditions 

for a market to exist. That is, the clients determine their choice (and trust) by observing the 

                                                   
15 Recall that overauditing arises when both effort and fees are higher than expected. If any of these parameters is 
lower than expected, overauditing is automatically ruled out.  
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auditors’ credentials and by knowing that the audit production process is subject to regulation. 

However, the effectiveness of these mechanisms relies heavily on the ability to fully determine 

whether the level of service received equals the ex-ante needed one, and whether it equals the 

promised level. Therefore, these mechanisms are important in that they facilitate the operation of 

audit markets however, they cannot completely resolve the information problem.  It is therefore 

important to consider the effect of the credence attribute on audit profitability and on the audit 

production process. 

Auditor’s Rational Behavior 

This section incorporates the effect of potential benefits and costs associated with each 

strategy on the auditor’s strategic choice. In order to facilitate the discussion refer to Figure 2-7, 

which replicates Figure 2-5 with some adjustments to the auditor’s payoff. Recall from Figure 2-

5 that the auditor incurs a penalty equal to E(M) for acting strategically. It is now time to be 

more specific as to the nature of this penalty. If the auditor faces a client that requires H effort he 

can choose between underauditing and overcharging (refer to Figure 2-6). If the auditor 

underaudits he runs the risk of incurring a cost that may take the form of 

regulatory/legal/reputation punishment.  To reflect this cost, in Figure 2-7, auditor’s payoff is 

reduced by amount E(m) which is equal to the probability that the underaudit is discovered, 

denoted by λ, times the magnitude of penalty, denoted by m. 

If the auditor is facing a client that requires low effort (L), the auditor can choose between 

overauditing and overcharging. In this case, auditor’s payoff is reduced by amount E(d), which 

captures the expected value of the losses that auditor incurs in case the client detects this type of 

strategic behavior and decides to hire a new auditor. E(d) is composed of two components: (1) 

the probability of a switch, denoted by δ and (2) the magnitude of punishment to the auditor, 

denoted by d.  The magnitude of the punishment is basically the present value of future profits 
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that are lost if a switch takes place. The higher the probability of a switch and the higher the 

potential punishment the more costly is for the auditor to either overaudit and/or overcharge. As 

a result, in the all nodes that are associated with either an overcharge or an overaudit the 

auditor’s payoff is reduced by the amount E(d).16 Table 2-1 lists all the strategies along with the 

auditor’s net profit for each strategy.17 

Case 1: H-Type Client  

Assume initially that the auditor faces a client that requires high effort (H). From Figures 

2-6 and 2-7, the auditor decides between the following strategies: 

• S1. (H, FH, CL), Overcharging/underauditing, auditor’s net payoff = FH-CL-E(m)-E(d) 
• S2. (H, FL, CL), underauditing, auditor’s net payoff = FL-CL-E(m) 
• S3. (H, FH, CH), promising and providing the needed audit,18 auditor’s net payoff = FH-CH 

 
The choice between S1 and S2 depends on the magnitude of E(d), which is the additional 

expected cost associated with S1. If E(d) is large enough to wipe out the gross margin benefit of 

S1, then S2 dominates. If this is the case, the auditor’s next step is to compare the net benefit 

between the two remaining options, S2 and S3. The decision here is based on the magnitude of 

E(m), which is the expected cost associated with S2. The decision is such that if E(m) is too large 

then auditor chooses S3 and thus does not deviate from the expected behavior (i.e., auditor 

promises and provides the needed effort); otherwise underauditing (S2) dominates. 

On the other hand, if E(d) is low enough then S1 dominates S2. If this is the case, auditor 

then decides between S1 and S3. The decision is based on the magnitude of E(m) + E(d) such that 

if this magnitude is large enough to wipe out the additional benefit associated with S1 then 

                                                   
16 Note that this setup assumes that the cost of overcharging and overauditing is the same. This can easily be 
changed by assuming that the probability of detection and the cost to the auditor is different depending on whether 
he pursues overauditing or overcharging. However, this would only make the setting more complicated without 
adding any new insights.  
17 The payoffs shown in Table 2-1 are only for the case when the client accepts. The payoffs to both auditor and 
client are assumed to be zero in case of a reject and are thus removed from the table. 
18  Strategy (H, FL, CH) is dominated and is thus not considered. 
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auditor pursues S3, (promise and provide the needed effort). Appendix A provides a more 

detailed discussion of the auditor’s choice of the most preferred strategy. 

Case 2: L-Type Client  

If the auditor faces a client that needs low effort (L) then the auditor chooses between the 

following strategies: 

• S4. (L, FH, CH), overauditing, auditor’s net payoff = FH-CH-E(d) 
• S5. (L, FH, CL), overcharging, auditor’s net payoff = FH-CL-E(d) 
• S6. (L, FL, CL), promising and providing the needed effort, auditor’s net payoff = FL-CL 

 
It is clear that in choosing between S4 and S5, the latter dominates because FH-CL>FH-CH.

19
 

The auditor chooses between the remaining strategies, S5 and S6, a choice that depends on the 

magnitude of E(d). If E(d) is low enough auditor chooses overcharging (S5).  See Appendix A for 

a more detailed discussion of each strategic choice. 

Overall, the choice between strategic actions is a function of the expected costs associated 

with each strategy. These costs can range from the strictness of the litigation environment, the 

auditor’s client-specific knowledge, and the client’s own ability to verify auditor’s audit 

production process. The choice of acting opportunistically depends on the expected benefit that 

auditor realizes, which in turn depends on the expected cost, E(M) and it elements, α and M. 

Discussion 

Traditional audit research relies on two powerful assumptions with regards to the 

information environment in the market for auditing services. First, it assumes that clients can 

self-diagnose and thus are able to completely assess their own demand for assurance. For 

example, Simunic (1980) assumes that clients determine how much audit they need to buy based 

on their trade-off analysis between internal and external monitoring. This view however, 

                                                   
19 Note that this result is by design because it was earlier assumed that the expected cost associated with 
overcharging (S5) equals that from overauditing (S4). In order for overauditing to arise as a possible strategy, it must 
be assumed that overcharging is irrelevant.  
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invalidates the auditor’s function as an expert who recommends the appropriate audit amount to 

a client, in addition to providing it. In contrast, under the credence perspective this assumption is 

relaxed and the auditor’s role as the expert is restored. Second, traditional research also assumes 

that the actual assurance provided can be observed and auditors punished if they deliver less 

assurance than promised. For example, DeAngelo (1981b) posits that large audit firms (i.e., those 

with more clients) have more incentives to provide a high assurance audit because they suffer 

greater losses (i.e., lose more clients) if their reputation is somehow damaged. Embedded in this 

result however, is the assumption that the auditor is caught whenever overauditing, overcharging, 

or underauditing takes place (i.e., discovery of true assurance level). However, as previously 

discussed, the actual assurance level may not be discovered and as a result the client may have 

no basis for punishing the auditor. Under this restrictive setting audits are essentially experience 

goods and as such no inefficiencies are expected. More specifically, in this setting the needed 

(Q*), the recommended (QR) and the delivered audit efforts (QS), all collapse into one. On the 

other hand, the credence perspective simply deals with investigating audit production choices if 

these two assumptions are relaxed. In this less restrictive environment strategic behavior on the 

part of the auditor is possible. 

The empirical evidence to support this view is at this point, sparse. A few examples 

include Brozovksy and Richardson (1998) who find that when audit quality is publicly known 

(as in the experience setting) the reputable auditors are able to charge a higher price (thus price 

ensures quality mechanism is effective). However when the underlying audit quality is not 

learned (as in the credence setting and in the real audit markets), there’s no price premium for 

reputation. Although this result tells us nothing about the strategic behavior of the auditor, it is 

nevertheless a very important result because it shows that in conditions of unobservability 
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reputation is not effective and therefore no price premiums are necessary. Similarly, Kaplan et al. 

(2007) argue that Andersen’s investments in reputation did not prevent the firm from providing 

some low quality audits. In an experimental study, Mayhew (2001) finds that in general 

reputation ensures high quality audits. However, if reputational rewards/punishments are delayed 

(i.e., auditors are not immediately punished for providing bad audits) then in some cases auditors 

choose to provide low quality audits. This result is very interesting because it shows that 

softening reputation as a disciplining mechanism by introducing uncertainty leads to strategic 

behavior. The author emphasizes that this result was not expected given the assumptions initially 

imposed (i.e., that audits are experience goods and as such reputation will always discipline 

auditors). 20  Similarly, Mayhew et al. (2001) find that when there are no accounting 

uncertainties, auditors are concerned about their reputation and thus report information 

objectively. However, introducing accounting uncertainties leads to a different equilibrium 

behavior. More specifically, in this environment auditors do not seem to care about the 

reputation as they are willing to compromise their independence thus resulting in low quality 

audits. Further, Mayhew et al. (2001) also conclude that “reputation concerns alone do not deter 

objectivity impairment under conditions of uncertainty” 

Doyle et al. (2007) find the surprising result that material weaknesses associated with 

section 302 of SOX are more strongly associated with the accrual quality than the ones under 

section 404. They interpret this finding as auditors being more careful regarding the 404 

                                                   
20 In fact, Klein and Leffler (1981) allude to something similar in their footnote 6: “If we modify the assumptions of 
our model to make interconsumer communication less perfect and allow inflows of new ignorant consumers over 
time and permit individuals to forget, the potential short-run cheating gain by firms would be increased. Therefore, 
the quality-assuring price premium would be higher”. That is, in the framework of experience goods, an increase in 
the length of time required for the full resolution of information asymmetry simply leads to an increase in the 
premium. As long as the truth is learned (regardless of the timing), reputation works fine. If information asymmetry 
persists indefinitely such as the case of credence goods, then such premium would be prohibitively high. A similar 
argument is made in Shapiro (1983). In his model, if quality is never learned the premium increases to infinity (i.e., 
premium is no longer effective to ensure quality). 
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requirement on internal controls (i.e., overauditing) by applying tougher standards and thus 

classifying some minor problems as material weaknesses. This may increase the number of 

material weaknesses that have no implication on the quality of internal controls and hence no 

effect on accrual quality.  Moreover, Ogneva et al. (2007) find that many of disclosures related to 

material weaknesses do not lead to a higher cost of capital suggesting that material weaknesses 

may have no economic implication. O’Keefe et al. (1994) state that “auditors frequently speak of 

value-billing their services which suggests profit maximization is the relevant objective”. The 

paper further suggests that auditors may ignore the quality of controls when determining the 

level of effort to expend on an engagement. Moreover, contrary to the expectation that auditor 

tenure should increase learning the paper finds that audit hours do not decrease over time. Taken 

together this evidence suggests instances of overauditing. O’Keefe et al. (1994) provide an 

alternative explanation to their unexpected finding of no learning over time. They argue that the 

lack of learning could be because the firm may have not provided the target level of assurance in 

the first year and is making up for it in the later years. The latter explanation means that the 

auditor in effect is underauditing during the first year and then overauditing during the later 

years. This is also consistent with St. Pierre and Anderson (1984) who find that a large number 

of lawsuits occur during the first few years of auditor association with the client again pointing to 

the existence of underauditing during the early years. 

The evidence cited above may not fit well with the current highly restrictive auditing 

framework. In contrast, the credence goods theory can accommodate and explain these richer 

stories. It is thus important to formally consider how the credence attribute of auditing affects the 

audit production process. 
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Figure 2-1.  Location of goods along the information spectrum based on their information 
properties 
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Figure 2-2.  A generic model of an auditor’s decision-making process 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity.   
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL.  
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Figure 2-3.  Audits as search goods 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity.  
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL. 
u = Client’s gross utility when she receives at least the needed quantity. 
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Figure 2-4.  Audits as experience goods 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity. 
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL. 
M = Loss that auditor incurs when acting strategically.   
v = Client’s gross utility if she receives less effort than needed. 
u = Client’s gross utility when she receives at least the needed quantity. 
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Figure 2-5.  Audits as credence goods 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity.   
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL. 
E(M) = Expected losses that auditor incurs when acting strategically. E(M) = α*M, where α is the probability that 
the level of the supplied assurance is revealed and M the magnitude of punishment. 
e = Expected disutility to the client if auditor provides less effort (assurance) than needed. 
u = Client’s gross utility when she receives at least the needed quantity. 
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Figure 2-6.  Auditor’s decision process under the credence lens 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity.  
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL. 
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Figure 2-7.  Auditor’s decision process under the credence lens. Auditor and client payoffs 

Note: H, L = Quantity of audit effort that client needs. H (L) means that the client needs a high (low) level of audit 
quantity.   
FH, FL = Auditor’s bid. The auditor decides to bid either a high (FH) or a low (FL) fee. FH = P*H; FL = P*L, where P 
is the price per unit of effort. 
A, R = Client’s decision after auditor bids. Client decides to accept (A) or reject (R) the bid. 
CH, CL = Auditor’s cost of providing the audit to the client. CH (CL) is the cost of providing the high (low) effort, 
where CH>CL. 
E(m) = Expected value of losses due to litigation. E(m) =λ* m, where λ is the probability of litigation and m is the 
magnitude of losses. 
E(d) = Expected value of losses due to client’s switching threat. E(d) = δ*d, where δ is the probability of a switch 
and d is the present value of foregone profits if client switches. 
e = Expected disutility to the client if auditor provides less effort than needed  
u = Client’s gross utility when she receives at least the needed quantity 
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Table 2-1.  Auditor strategies, auditor payoff and client utility 
Client's 
condition 

Auditor's choice 
of action Explanation of strategy Auditor's net payoff Client's net utility 

H FH, CH No deviation FH-CH u-FH 

H FH, CL 
Underauditing and 
overcharging FH-CL-E(m)-E(d) u-FH-e 

H FL, CH Discount FL-CH u-FL 
H FL, CL Underauditing    FL-CL-E(m) u-FL-e 
L FH, CH Overauditing FH-CH-E(d) u-FH 
L FH, CL Overcharging FH-CL-E(d) u-FH 
L FL, CH Conservative FL-CH u-FL 
L FL, CL No deviation FL-CL u-FL 
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CHAPTER 3 
DATA AND GENERAL DESCRIPTIVE STATISTICS 

The data used in this study are obtained from U.S. audit engagements performed by one of 

the big international accounting firms. The data pertains to the most recent annual audits 

completed prior to the effective date of the audit provisions of the Sarbanes-Oxley Act of 2002 

(SOX). The audit firm collected this data as part of their annual internal quality control reviews. 

Because firm policy mandates compliance with the annual quality review questionnaires, the 

response rate to this review is 100 percent. The audit firm used a stratified sampling approach 

that resulted in over-sampling of engagements with higher perceived auditor business risk. The 

initial sample consisted of 307 audit engagements in four primary industries: financial services, 

health care and the public sector, information communication and entertainment, and consumer 

and industrial products.  As Table 3-1 shows, firms with missing information were deleted from 

the sample, a procedure that reduced the sample to 294 firms. Moreover, firms in the financial 

services sector and the health and public sectors were also eliminated due to the different 

auditing procedures associated with these industries. This elimination process resulted in a final 

sample of 171 observations. This sample is used for the remainder of the analyses in this study. 

Table 3-2 describes the characteristics of clients in the final sample. The table shows that 

clients vary widely in their size, measured by assets or revenue, with a mean value of total assets 

(revenue) of about $1,694 ($2,004) million and a median value of $186 ($209) million. 

Moreover, size percentiles also portray a high variation in client size, where the 10th percentile is 

$31 million in assets, whereas the 90th percentile reaches up to $2,616 million. In terms of asset 

composition, the data shows that on average inventory and receivables make up about 29 percent 

of total assets. However, the value of inventory and receivables ranges from the 10th percentile 

value of 6 percent to its 90th percentile value of 58 percent. Closer examination reveals that 



 

52 

inventory seems to exhibit the highest variation, with a mean (median) value of $197 ($9) 

million and $0 and $199 million for the 10th and 90th percentile, respectively. Receivables also 

exhibit variation but to a lesser degree. 

Statistics on capital structure reveal that firms in the sample have different capital 

structures. The mean (median) value of leverage, measured as the ratio of long-term debt to 

assets, is about 28 (22) percent, but this varies widely between 0.4 percent and 58 percent for the 

10th and 90th percentile, respectively. In terms of the operational performance, the data suggests 

that on average firms in the sample are not performing very well as shown by the mean value of 

the return on assets equaling negative 2.8 percent. However, the median value of the return on 

assets, measured as the ratio of net income to total assets, is 1.1 percent indicating that the lower 

mean value could be driven by a few bad performers. In fact, closer examination shows that 

firms in the 10th percentile have very low performance of about negative 21 percent. Finally, the 

table shows that many firms in the sample have international operations. The mean value of the 

percent of foreign assets located internationally equals 9.4 percent, ranging from zero to 35 

percent for firms in the 10th and 90th percentile, respectively. 

Table 3-3 shows the distribution of engagement-specific variables including data on audit 

hours, audit and non-audit fees, auditor-client tenure, and the number of reports issued by the 

auditor. The data shows that clients paid on average $382 thousand dollars for their audits. The 

median value of audit fees is $209 thousand, whereas the values for the 10th and 90th percentiles 

are $69 thousand and $647 thousand, respectively. The data also reveals that the engagement 

teams provided other non-audit services to their clients including advisory, merger and 

acquisition advising, services relating to offerings of equity, tax, and other unspecified types of 

services. The mean value of the total fees received from non-audit services including advisory, 
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M&A, offer, and other fees is $91 thousand, but the median value is zero, indicating that only a 

few clients purchase non-audit services. Closer examination of the data shows that on average, 

the majority of non-audit fees are from the category of ‘other’ fees followed by offer fees. 

However, the data shows that of all non-audit services, tax fees generate the greatest revenue 

with the mean (median) value of $134 ($30) thousand. 

The mean (median) value of audit hours expended on engagements is 2,252 (1,346) hours. 

This can range from 453 to 4,612 hours, each pertaining to the 10th and 90th percentile. The mean 

(median) value of the number of reports prepared for the client is 5.3 (2) and it ranges between 1 

and 10 reports. Finally, the mean (median) value of tenure is 4.73 (0) years indicating that the 

distribution of auditor-client tenure is highly skewed. Indeed, Table 3-4 shows that a great 

proportion of observations are first-year engagements. Table 3-4 also shows the frequency 

distribution of engagements by whether clients are public or private firms, whether engagements 

are first-year engagements, and by industry membership. The data shows that 112 firms, 

constituting about 66 percent of the sample, are public. Moreover, as suggested in the previous 

paragraph, about 51 percent of the firms are new engagements. Finally, 58 firms (34 percent) are 

in the information, communication and entertainment industry (ICE), while the rest in the 

consumer and industrial business (CIB). 

Table 3-5 shows the distribution of client characteristics according to whether clients are 

publicly traded companies. First, note that the mean value of assets is greater for private firms 

($2,211 million) relative to public firms ($1,422 million), indicating that on average the private 

firms in this sample are larger than public firms, but the mean differences are not statistically 

significant based on the results of t-tests. Moreover, if comparison is based on the median, the 

10th and 90th percentiles of assets, it seems that public firms are larger than private firms. 
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Similarly, when the comparison is based on the revenue, it shows that public firms are larger, but 

even here the mean differences are not significant. 

The data also shows that in terms of asset composition, the mean (median) value of 

inventory and receivables as a percent of total assets is 27 (25) percent in public firms, and 35 

(32) percent in private firms. Comparison of means also shows that in private firms, inventory 

and receivables are a significantly larger percent of total assets relative to public firms. Another 

aspect in which public and private firms differ is the capital structure. Note that leverage is 

significantly higher for private firms relative to public firms, with mean (median) values of 34 

(27) percent and 25 (19) percent respectively for each group. In terms of performance, it is 

shown that while the return on assets is smaller for public firms, this difference is not statistically 

significant. Also, public firms seem to have a significant larger percent of their assets located 

overseas relative to private firms. More specifically, on average about 12 percent of public firms’ 

operations are international, relative to only 5 percent for the private firms. 

Table 3-6 shows the distribution of engagement-specific variables. First, note that the 

mean (median) value of audit fees that public firms pay is $468 (238) thousand, while for private 

firms these values are $217 (120) thousand, respectively for the mean and median. Interestingly, 

the mean value of audit fees is significantly higher for public firms relative to private firms even 

though this difference is insignificant. In terms of the total non-audit service fees, the table 

shows that public firms buy significantly more such services from their auditor. More 

specifically, public firms pay on average $121 thousand relative to only $34 thousand that 

private firms pay. Closer examination of non-audit services reveals that public and private firms 

buy similar levels of advisory and M&A services, however they differ in the amount of other 

services and services related to equity offerings. Moreover, the data shows that public firms also 
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buy a significantly larger amount of tax services (mean of $171 thousand) than their private 

counterparts (mean of $66 thousand). There are no significant differences across public and 

private firms when it comes to tenure and the number of reports issued, although it is worth 

mentioning that private firms seem to have longer tenures. Finally, audit hours are significantly 

larger for public firms, relative to the hours expended for private firms. More specifically, on 

average the auditor spends about 2,674 hours auditing public firms, and only 1,450 auditing 

private firms. This difference could explain the audit fee differences noted earlier. 

Table 3-7 shows the distribution of client characteristics by industry membership. As noted 

earlier, the sample includes only two major industries: information, communication and 

entertainment (ICE) industry, and the consumer and industrial business (CIB). First, note that 

firms in the CIB industry are larger although the difference seems insignificant (when based on 

assets) or moderately significant (when based on sales). However, there are significant industry 

differences when it comes to asset composition and leverage. For example, firms in the CIB 

industry are significantly more levered (mean leverage is 32 percent) than firms in the ICE 

industry (mean leverage is 20 percent). Moreover, CIB firms have a greater percentage of assets 

in inventory and receivables than ICE firms, indicating that ICE firms are more service oriented 

than CIB firms. There are also significant differences between the two industries in terms of 

performance. For example, CIB firms are more successful as indicated by the mean value of the 

return on assets which equals 0.3 percent, relative to negative 9 percent for the ICE firms. 

Finally, it is shown that ICE firms are more international than CIB firms as a greater percentage 

of their assets is located overseas. 

Table 3-8 shows the distribution of engagement-specific variables by industry. The data 

shows that there are no significant differences between the two industries when it comes to audit 
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fees, non-audit fees, the number of reports issued, tenure, and audit hours. The only significant 

difference is in the amount of tax services, whereby ICE firms purchase a significantly larger 

amount of tax services (mean value is $203 thousand) than CIB firms (mean value of $99 

thousand). 
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Table 3-1.  Sample composition 
Initial sample of audit engagements pertaining to one big 
international auditing firm 307 
Less: 

     Firms with missing information 14 
    Firms in the financial services and public sector industries 122 
Final sample of audit engagements used for hypotheses testing 171 
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Table 3-2.  Client characteristics 

Variables Mean 
Standard 
Deviation P10 Median P90 

Assets ($000s) 1,694,110 8,652,888 31,260 185,669 2,615,513 
Sales ($000s) 2,004,120 7,910,376 21,000 209,211 2,276,560 
Receivables ($000s) 98,019 214,552 3,157 23,846 189,216 
Inventory ($000s) 196,679 860,349 0 9,318 199,140 
Inv. & rec. (% of assets) 0.295 0.204 0.056 0.267 0.581 
Leverage 0.278 0.242 0.004 0.224 0.581 
Return on assets -0.028 0.339 -0.212 0.011 0.115 
Percent of foreign assets 9.4 17.3 0.0 0.9 35.0 
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Table 3-3.  Engagement characteristics 

Variables Mean 
Standard 
Deviation P10 Median P90 

Audit fees ($) 381,670 633,012 69,000 209,000 647,000 
Advisory fees ($) 22,403 122,510 0 0 6,000 
M&A fees ($) 13,924 89,320 0 0 0 
Offer fees ($) 25,541 81,752 0 0 66,000 
Other fees ($) 29,128 87,729 0 0 80,000 
Total non-audit fees ($) 90,996 213,891 0 0 269,000 
Tax fees ($) 134,602 321,807 0 30,000 311,000 
Number of reports  5.3 10.0 1.0 2.0 10.0 
Tenure (years) 4.73 9.45 0.00 0.00 15.00 
Total audit hours 2,252 3,035 453 1,346 4,612 
Number of observations 171 
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Table 3-4.  Frequency distribution of dichotomous variables 
Variables N Percent (%) 
Public 112 65% 
New engagements 87 51% 
ICE industry 58 34% 
CIB industry 113 66% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

61 

Table 3-5.  Distribution of client characteristics by whether clients are publicly traded 
 Public   

  
Private   

   
Variables Mean P10 Median P90 

 
Mean P10 Median P90 

 

Mean 
Differences 

Assets ($000s) 1,421,856 35,585 226,411 3,061,500 
 

2,210,931 20,825 133,888 1,085,166 
 

-789,075 
Sales ($000s) 2,129,915 21,816 214,762 2,454,000 

 
1,765,325 19,114 177,429 2,276,560 

 
364,590 

Receivables ($000s) 116,717 3,592 28,298 272,992 
 

62,526 2,496 20,801 90,781 
 

54,191 
Inventory ($000s) 241,201 0 7,056 291,484 

 
112,163 0 20,385 179,586 

 
129,038 

Inv. & rec. (% of assets) 0.266 0.036 0.246 0.521 
 

0.349 0.083 0.318 0.667 
 

-0.083*** 
Leverage 0.246 0.002 0.189 0.543 

 
0.337 0.004 0.27 0.653 

 
-0.091** 

Return on assets -0.037 -0.333 0.001 0.109 
 

-0.011 -0.092 0.019 0.149 
 

-0.026 
Percent of foreign assets 11.8 0.0 1.7 44.0 

 
4.8 0.0 0.0 15.0 

 
7.0** 
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Table 3-6.  Distribution of engagement characteristics by whether clients are publicly traded 

 
Public 

    
Private 

     
Variables Mean P10 Median P90 

 
Mean P10 Median P90 

 

Mean 
Differences 

Audit fees ($) 468,176 96,000 238,000 838,000 
 

217,455 40,980 120,000 403,000 
 

250,721*** 
Advisory fees ($) 22,079 0 0 16,000 

 
23,017 0 0 0 

 
-938 

M&A fees ($) 18,348 0 0 15,000 
 

5,525 0 0 0 
 

12,823 
Offer fees ($) 38,549 0 0 107,000 

 
847 0 0 0 

 
37,702*** 

Other fees ($) 42,266 0 0 110,000 
 

4,189 0 0 12,000 
 

38,077*** 
Total non-audit fees ($) 121,243 0 22,500 335,000 

 
33,579 0 0 61,200 

 
87,664*** 

Tax fees ($) 170,714 0 41,500 414,000 
 

66,051 0 13,000 200,000 
 

104,663** 
Number of reports  4.93 1.00 2.00 7.00 

 
6.01 1.00 2.00 20.00 

 
-1.08 

Tenure (years) 4.36 0.00 0.00 13.00 
 

5.42 0.00 1.00 15.00 
 

-1.06 
Total audit hours 2,674 708 1,639 4,915 

 
1,450 300 796 2,929 

 
1,224*** 

Number of firms 112 
    

59 
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Table 3-7.  Client characteristics by industry 

 

Information, Communication & 
Entertainment 

 
Consumer and Industrial Business 

  
Variables Mean P10 Median P90 

 
Mean P10 Median P90 

 

Mean 
Differences 

Assets ($000s) 793,136 24,047 160,347 2,438,261 
 

2,156,557 34,263 212,252 2,725,495 
 

-1,363,421 
Sales ($000s) 651,742 16,259 131,963 1,407,000 

 
2,698,261 35,523 247,778 3,056,036 

 
-2,046,519* 

Receivables ($000s) 92,419 2,695 22,217 175,102 
 

100,894 3,592 24,124 304,693 
 

-8,475 
Inventory ($000s) 30,121 0 1,598 44,787 

 
282,170 58 20,391 364,000 

 
-252,049* 

Inv. & rec. (% of 
assets) 0.226 0.031 0.181 0.492 

 
0.330 0.062 0.315 0.594 

 
-0.104*** 

Leverage 0.201 0.000 0.107 0.548 
 

0.317 0.008 0.270 0.635 
 

-0.116*** 
Return on assets -0.089 -0.433 -0.015 0.076 

 
0.003 -0.164 0.021 0.120 

 
-0.092* 

Percent of foreign 
assets 12.9 0.0 4.0 46.0 

 
7.6 0.0 0.0 28.0 

 
5.3* 

 
 

 

 

 

 

 

 



 

64 

Table 3-8.  Engagement characteristics by industry 

 

Information, Communication & 
Entertainment 

 
Consumer and Industrial Business 

  
Variables Mean P10 Median P90 

 
Mean P10 Median P90 

 

Mean 
Differences 

Audit fees ($) 374,362 90,000 225,000 659,000 
 

385,421 66,000 194,000 630,000 
 

-11,059 
Advisory fees ($) 28,188 0 0 6,000 

 
19,433 0 0 15,000 

 
8,755 

M&A fees ($) 3,517 0 0 0 
 

19,265 0 0 0 
 

-15,748 
Offer fees ($) 47,931 0 0 197,000 

 
14,049 0 0 21,000 

 
33,882*** 

Other fees ($) 32,189 0 0 110,000 
 

27,557 0 0 78,000 
 

4,632 
Total non-audit fees ($) 111,826 0 5,450 335,000 

 
80,305 0 0 200,000 

 
31,521 

Tax fees ($) 203,543 0 28,000 585,000 
 

99,217 0 30,000 250,000 
 

104,326** 
Number of reports  4.53 1.00 2.00 6.00 

 
5.69 1.00 2.00 15.00 

 
-1.16 

Tenure (years) 3.29 0.00 0.00 10.00 
 

5.47 0.00 0.00 15.00 
 

-2.18 
Total audit hours 2,245 524 1,496 3,634 

 
2,256 453 1,277 4,766 

 
-11 

Number of firms 58 
    

113 
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CHAPTER 4 
THE IMPACT OF THE AUDIT CREDENCE ATTRIBUTE ON PROFITABILITY AND 

PRODUCTION OF AUDITS IN A REPEATED SETTING  

Introduction 

Audits exhibit credence attributes in that the auditor is both, the expert, the party with the 

audit expertise who advises the client about the level of assurance needed, as well as the provider 

(seller) of the service.1 Moreover, the level of assurance supplied is only known to the auditor. 

As a result, the auditor possesses an information advantage about the audit, vis-à-vis the client, 

and may use it strategically to extract profits. More specifically, credence goods theory predicts 

that the auditor may (1) underaudit (provide less audit than the client needs), (2) overaudit 

(provide more audit than the client needs), or (3) overcharge (provide less audit than promised 

and charged for). However, the auditor must trade-off any benefits arising from strategic acts 

against potential losses, including litigation and reputation costs. Therefore, the auditor’s course 

of action depends on the interaction between the potential profits and costs associated with each 

strategy. 

In this paper, I argue that the auditor gains private information about a client’s assurance 

needs through his repeated interaction with the client, and may be able to use this information to 

maximize his own profit (Beck and Wu 2006, Fong 2005). However, a client’s own learning and 

switching costs may mitigate the auditor’s ability to extract profits over time (Lewis and 

Yildirim 2002, Fong 2005, Dulleck and Kerschbamer 2006). As a result of the interaction 

between the auditor’s private information and a client’s switching costs over time, the 

engagement’s profits are predicted to initially increase with time, but eventually decrease. In 

addition, the credence goods theory predicts that consumers’ own knowledge about the product 

                                                   
1 For example, the audit fee and the total hours quoted to the client represent the auditor’s advice with respect to the 
audit needed in order to achieve the desired assurance.  
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they purchase may mitigate a seller’s ability to extract rents (Dulleck and Kerschbamer 2006, 

Emons 1997). It is therefore predicted that engagement profits are smaller in clients that are 

relatively more knowledgeable and better prepared for the external audit. Using proprietary audit 

engagement data from one of the international auditing firms, I find that engagement profits 

increase with tenure but then eventually decrease. In addition, I also find evidence that a client’s 

own knowledge about the audit process is associated with lower profits. Both results are 

consistent with the credence view of the audit markets in which a seller possesses an information 

advantage about the product and may use this information strategically to extract rents, but the 

ability to extract profits can be mitigated by consumers’ knowledge. The results remain robust 

under different sensitivity checks. Further, preliminary assessment of the effort and fee variables 

reveals that the audit production is most consistent with the overcharging strategy. More 

specifically, the higher audit profitability is achieved by exerting less effort than expected and by 

charging a higher fee than expected, where the expected effort and fees are calculated as the 

predicted values of the regressions that model audit effort and audit fee as a function of client 

characteristics. 

Auditor-Client Relationship, Auditor Knowledge and Client’s Cost of Switching 

It was argued earlier that the credence attribute of auditing creates incentives for the 

auditor to extract rents from an audit engagement. The incentives arise because the auditor 

knows more about the production of the audit than the client. In many markets, including the 

market for auditing services, suppliers of the service experience learning by doing. That is, 

suppliers learn through experience how to provide the service at a lower cost (Lewis and 

Yildirim 2002, Beck and Wu 2006). Experience with a client allows the auditor to accumulate 

client-specific knowledge (i.e., the auditor learns), which, given the credence nature of audits, 

may facilitate an auditor’s ability to adjust the audit production process and earn rents. This is of 
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importance because adjustments to the audit production could ultimately affect audit 

profitability, quality, and efficiency. In this paper, I specifically examine the effect of the 

auditor’s repeat interaction with the client (or tenure) on the profitability and the production of 

audits. 

At first contact, the auditor has little information about the underlying condition of the 

client and does not know with certainty the audit effort needed to achieve a specific assurance 

level. At this stage, the auditor faces a significant level of litigation risk (St. Pierre and Anderson 

1984, Stice 1991) and experiences a steep learning curve by expending considerable resources to 

accumulate knowledge about the client’s industry, strategy, and operations (Johnson et al. 2002, 

DeAngelo 1981a, Ghosh and Moon 2005, Carey and Simnett 2006, Beck and Wu 2006, Davis et 

al. 2007). As a result of high audit effort, the auditor begins to accumulate client-specific 

knowledge. Client-specific knowledge is important because it facilitates an auditor’s ability to 

extract rents when the opportunity arises (Fong 2005). Due to experience with the client, the 

auditor’s private information and thus audit profits are expected to rise over time. 

From the client’s perspective, switching costs (i.e., competition) and the client’s own 

knowledge play an important role in mitigating an auditor’s strategic behavior. During the first 

few years of auditor tenure, the client incurs extra indirect costs in the form of human resources 

and time spent acquainting the auditor with the client’s accounting information system 

(Butterworth and Houghton 1995). The client is willing to expend these costs with the 

expectation that they diminish over time. In addition, switching auditors too frequently is costly 

because the investors may view the switch as bad news and react accordingly (Hackenbrack and 

Hogan 2002, Kim et al. 2008). Therefore, switching costs are high during the early years of the 
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auditor-client relationship. High switching costs keep competition away and hence may 

exacerbate rent extraction. 

On the other hand, switching costs decline with tenure. More specifically, switching 

auditors after a long tenure may be beneficial to the client. First, research argues that over time 

audit programs become less rigorous, less innovative, and increasingly inefficient (McLaren 

1958, Hoyle 1978, Shockley 1981, Arrunada and Paz-Ares 1997). A switch to a new auditor may 

therefore improve audit efficiency and quality. Second, prior research suggests that audit fees are 

frequently low-balled by new auditors thus adding another benefit to switching (DeAngelo 

1981a). Third, regulators have argued that long incumbencies may negatively impact auditor 

independence (AICPA 1978, GAO 2003). Because a long tenure may convey a sense of impaired 

independence, a switch can provide relief to investors that the auditor is not economically tied to 

the client. Consistent with this argument, Boone et al. (2008) find that while the equity risk 

premium initially declines with tenure, it eventually rises again as tenure increases, indicating 

that investors price long auditor tenures. Taken together, this evidence suggests that an auditor 

switch late in the incumbency is less costly to the client, and may even be beneficial. Therefore, 

long incumbencies are characterized by low switching costs potentially indicating that the threat 

of a switch is now credible, and could potentially serve as a mechanism that mitigates rent 

extraction. 

In addition to declining switching costs, a client’s own knowledge about the audit can 

mitigate rent extraction (Lewis and Yildirim 2002, Dulleck and Kerschbamer 2006).2 The client 

                                                   
2 More specifically, Lewis and Yildirim 2002 assume a dynamic setting in which not only sellers, but also buyers 
can experience their own learning. Here, suppliers of the service gain information rents due to private information 
produced as a result of the repeated interaction with the buyer. The buyer may be able to disrupt these gains by 
switching to a different supplier. However, switching is costly to the buyer because by switching providers the buyer 
delays the efficiency gains that arise from learning. Similarly, Dulleck and Kerschbamer 2006 argue that in a car 
repair service, clients can mitigate their information disadvantage by asking for the replaced parts, if the mechanic 
claims to have changed those parts.   
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may be able to form her own knowledge base about the audit through her own repeated 

interactions with the auditor. The knowledge can increase the client’s ability to detect rent 

extraction and respond (for example, by switching to a different auditor). The switch, or the 

threat of a switch, disrupts information rents to the auditor. 

The interaction between the auditor’s private information, a client’s own knowledge, and 

switching costs conditional on the auditor tenure is depicted in Figure 4-1.3 It can be seen from 

this figure that at the outset of the auditor-client relationship, switching costs are high whereas 

the auditor’s private information is low. High switching costs facilitate, while the lack of client-

specific knowledge and high litigation risk, mitigate the ability to extract rents. Therefore, rent 

extraction may be difficult to implement during the early years of tenure. Continuity on an audit 

increases the auditor’s client-specific knowledge. After many repeat engagements the auditor 

possesses private information about the audit production process which may facilitate rent 

extraction. However, low switching costs associated with long incumbencies and the client’s 

own knowledge about the audit act as deterrents. Therefore, with long tenures, it becomes costly 

to maintain high profits. 

The result of the interaction between the auditor’s private information and a client’s 

switching costs is that the auditor’s costs associated with the strategic actions are high during the 

initial and later years of the incumbency, but are low at some point in-between.4 Thus, there 

exists a window of opportunity throughout the auditor-client tenure during which the opportunity 

to extract rents is maximized (i.e., the information advantage to the auditor net of the effect of 

any mitigating mechanisms reaches a maximum). Therefore, it is expected that engagement 

                                                   
3 It can be seen from the figure that switching costs subsume the client’s own knowledge. This is so because as the 
client’s knowledge increases over time, her ability to detect audit production adjustments and the associated profits 
also increases. Thus, high client knowledge translates into lower switching costs. 
4 Note that Figure 4-1 depicts the costs associated with strategic actions. Cost minimization corresponds to profit 
maximization.  
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profits initially increase with time, but then decrease. The first hypothesis below formalizes this 

statement: 

• H1: Engagement rents are more likely to increase initially, but then decrease as auditor-
client tenure increases.  

 
Prior research on credence goods argues that sellers’ ability to behave strategically is 

diminished when faced with consumers that are educated about the services they purchase 

(Dulleck and Kerschbamer 2006). For example, Emons (1997) reports a Swiss study which 

showed that the average population had 33 percent more surgical interventions than physicians 

and their families. This result indicates that relatively more educated and knowledgeable 

consumers (i.e., physicians) are less likely to experience unnecessary medical procedures. A 

similar line of reasoning can be used in the audit markets. Some firms may have more 

information about the extent of audit they need to purchase, perhaps because their CEOs or 

CFOs may have prior auditing experiences. This information affords a stronger bargaining power 

to the clients and may reduce engagement profits. The hypothesis below formalizes this idea: 

• H2: Client’s information about the audit process is associated with lower engagement 
profits. 

 
Probing the Audit Production Process 

The first hypothesis predicts that during the incumbency, the auditor is presented with a 

window of opportunity characterized by high private information and high switching costs both 

of which facilitate rent extraction. The hypothesis makes no prediction with respect to the audit 

strategy that contributes to the higher profitability. Nevertheless, it is interesting to examine 

whether the production process is more consistent with any of the three strategic actions 

predicted by the credence goods theory: underauditing, overauditing, or overcharging. Because 

these strategies are defined in terms of two parameters, effort and fee, the analysis focuses on 
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both factors. In terms of audit effort, prior research studies the effect of client characteristics on 

two audit production elements: the total labor expended on the engagement and the labor 

allocation among different labor ranks (O’Keefe et al. 1994, Bell et al. 2001, Hackenbrack and 

Knechel 1997, Bell et al. 2008). In order to gain insights about the specific strategy chosen, this 

section focuses on the following: (1) the extent of deviation between the actual effort/fee and the 

expected effort/fee5 and (2) the allocation of the total effort among different ranks of labor. 

To facilitate the discussion refer to Table 4-1. First, the auditor may strategize by 

providing a level of effort that deviates from the client’s need. Recall that if the auditor 

underaudits then the abnormal effort and fee are expected to be negative because the auditor bids 

a lower fee and provides less effort than expected (QL-Q*<0, FL-F*<0), where QL represents the 

supplied level of service in case of an underaudit. This expectation is denoted by a negative sign 

in the last two rows in Table 4-1 in the column “underauditing”. In overauditing, the abnormal 

fee and the abnormal effort are expected to be positive because the auditor bids a higher fee and 

provides more effort than expected (QH-Q*>0, FH-F*>0), where QH represents the supplied level 

of service. This expectation is represented by a positive sign in the last two rows of Table 4-1 in 

the column “overauditing”. Finally, in overcharging, the abnormal effort is expected to be 

negative or zero and the abnormal fee is expected to be positive because the auditor provides less 

effort than expected but charges a higher fee than expected (QL-Q*<0, F*-FL >0 or Q*-Q*=0, 

FH-F*>0), where F* is the audit fee associated with Q*. 

Second, I examine effort allocation among various staff. A self-interested auditor may 

allocate more labor than expected towards a certain rank and away from another rank depending 

on his objective. For example, higher profits can be achieved by structuring the audit in such a 

way that more labor than expected is allocated towards the cheaper sources of labor. In order to 
                                                   
5 Recall that the expected audit effort equals the needed effort.  
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gain insights with respect to labor allocation, I compare expected versus actual effort expended 

by each labor rank. 

Research Design 

Engagement Profitability  

The first hypothesis argues that the engagement’s profitability is a function of the auditor-

client tenure. During the initial years, the auditor expends a large amount of resources to gain 

information about the client. The auditor can use the information to earn information rents. 

However, rents diminish as eventually a client’s own learning and switching costs mitigate the 

incentives to extract rents during the later years of the audit. The second hypothesis argues that a 

client’s own information about the audit is associated with lower profits. The empirical 

specifications (4-1) and (4-2) below are used to test the hypotheses: 

PROFi = a0 + a1(MEDTENi) + a2(IAUDi)+ a3 (LPREPi) + a4(IAUD*MEDTENi)    
                    + a5(LPREP*MEDTENi)+ a6(LASSETSi) + a7(NREPTSi) + a8(FRGNi)  
                    + a9(COMPLXi) + a10(ROAi) + a11(LEVi) + a12(PUBLICi) + a13(HRELYi) 
                    + a14(MASi) + a15(ABRi) + a16(COVIOLi) + a17(ICE) + ei                          (4-1) 
 

AFHi = b0 + b1(MEDTENi) + b2(IAUDi)+b3 (LPREPi) +b4(IAUD*MEDTENi)    
                 + b5(LPREP*MEDTENi)+ b6(LASSETSi) + b7(NREPTSi) + b8(FRGNi)  
                 + b9(COMPLXi) + b10 (ROAi) + b11(LEVi) + b12(PUBLICi) + b13(HRELYi) 
                 + b14(MASi) + b15(ABRi) + b16(COVIOLi) + b17(PTIMEi)  + b18(MTIMEi) 
                 + b19(ITIMEi) + b20(ICE) + ui                                                                         (4-2) 
 

Where: 

MEDTEN = is the variable used to test H1 and equals 1 for engagements with tenure 3-7 years 
(or 3-8 years); 0 otherwise 

 
IAUD = is the first variable used to test H2 and equals 1 for clients that have an internal audit 

department; 0 otherwise 
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LPREP = is the second variable used to test H2 and equals 1 if the client is very well-prepared for 
the external audit as assessed by the auditor; zero otherwise6 

 
PROF = actual audit fees divided by standard fees 
 
AFH = actual audit fees divided by audit hours 
 
LASSETS = the natural log of the total assets 
 
NREPTS = the total number of audit reports prepared for the client 
 
FRGN = the percent of a client’s total assets located outside the US 
 
COMPLX = client’s operational complexity as assessed by the auditor. This variable ranges from 

1=very simple to 5=very complex 
  
ROA= the ratio of net income to total assets 
 
LEV = the ratio of long-term debt to total assets 
 
PUBLIC = equals 1 for engagements of public companies; 0 otherwise 
 
HRELY = equals 1 if the auditor places a high reliance on client’s internal controls; 0 otherwise 

 
MAS = the ratio of fees related to management advisory services to audit fees 
 
ABR = equals 1 if the auditor business risk as assessed by the auditor is high; 0  

otherwise7 
 

COVIOL = equals 1 for clients that violated debt covenants during the fiscal year 
subject to this audit; 0 otherwise 
 

ICE = equals 1 for engagements in the information, communications and entertainment industry; 
0 otherwise 
 

PTIME = hours expended by the partner divided by total audit hours 
 
MTIME = hours expended by the manager divided by total audit hours 
 
ITIME = hours expended by the in-charge divided by total hours8 
 

                                                   
6 In addition, equations (4-1) and (4-2) include the interaction terms IAUD*MEDTEN and LPREP*MEDTEN to 
test H2. 
7 In additional model specifications, I replace ABR with other risk measures including auditor assessed risk of 
material misstatement, litigation risk and whether the client is bound by debt covenants. Results remain robust. 
8 All variables are defined in Appendix C. 
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The Independent Variables of Interest: Tenure and Client’s Information 

The first hypothesis suggests that engagement profits are highest during a specific stretch 

of time over the entire client-auditor tenure. Prior research provides no insight into the effect of 

tenure on the production process and the engagement’s profitability. As a result, it is not known 

at which point during the incumbency rents are maximized. Research on the effect of tenure on 

audit quality can offer some insights relating to the timing aspect of the auditor’s private 

information and a client’s switching costs. This line of research suggests that it takes the auditor 

about two years to get familiar with the client’s environment, operations, and accounting 

information system (McLaren 1958, Carey and Simnett 2006, Davis et al. 2007). As a result, 

SHRTEN equals 1 for those engagements with tenures equal or less than two years and zero 

otherwise. 

Long tenures are characterized by a familiarity threat which results in the audit becoming 

less rigorous and inefficient. Moreover, regulators have been concerned that long auditor tenure 

can erode an auditor’s independence and thus negatively impact audit quality. As a way to 

mitigate this risk, regulators have historically required that the auditor be rotated periodically. 

For example, until recently, the AICPA mandated audit partner rotation after 7 years.9 Following 

regulators’ recommendation and prior research (see Carey and Simnett 2006), LNGTEN equals 1 

for those engagements with tenures greater than 7 years (LNGTEN) and zero otherwise. This 

cut-off however is somewhat arbitrary and therefore I also provide the results by using a cut-off 

equal to 8 years. By default, the period of time during which engagement profits are maximized 

is identified by the variable MEDTEN which equals 1 for those engagements with tenures 

between 3-7 (or 3-8) years and zero otherwise. MEDTEN is the primary variable of interest in 

testing the first hypothesis. 
                                                   
9 The Sarbanes-Oxley Act requires that audit partner be rotated after 5 years. 
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H2 suggests that a client’s own information about the audit process mitigates rent 

extraction. To test this hypothesis, I include two variables that capture the client’s knowledge: 

whether a client has an internal audit department (IAUD) and whether the client is well-prepared 

for the audit (LPREP). The first variable, IAUD, indicates that the client has a designated group 

of staff that is responsible for internal auditing processes and therefore is well-educated about the 

audit process. The internal audit department interacts frequently with the auditor and might be 

able to learn through this interaction. Moreover, internal auditors may serve as monitors of the 

external audit. The second variable, LPREP, indicates a client’s preparedness about the external 

audit (as assessed by the external auditor) which relates to issues like how well-organized are the 

client’s records, significant changes in key personnel, preparation for the external audit, timely 

voluntary disclosure of audit-relevant information and so on. A client that is well-prepared may 

know more about the audit process and may be in a better position to monitor the external 

auditor. In addition to testing for the main effect, IAUD and LPREP are interacted with 

MEDTEN to check whether the effect of a client’s knowledge is relatively stronger during the 

time when incentives to extract rents are maximized. 

The Dependent Variable: Audit Profitability 

Two measures are used to capture audit profitability. The first measure (PROF) is the ratio 

of the actual audit fee obtained from the client to the standard audit fee. The standard audit fee 

represents the desired fee that the auditor wants to collect for a particular engagement. PROF is a 

reasonable measure of audit profitability because it measures the deviation of the actual fee from 

the desired fee or the extent of discount that the auditor offers the client (Simunic and Stein 

1996, Dopuch et al. 2003). If the auditor offers a low discount rate, the ratio of actual to standard 

audit fee is high (actual fee is closer to the standard fee) and by definition audit profitability 

(PROF) is also high. 
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The second measure of audit profitability (AFH) is audit fees obtained divided by the 

number of total hours expended on an engagement (or the hourly rate). Variation in AFH 

primarily reflects risk differences between engagements and differences in the proportion of total 

audit hours expended by the various ranks of labor (i.e., partners, managers, in-charge, and staff). 

For example, a higher hourly rate results if a greater percentage of total effort is incurred by the 

partner because partners charge more per hour than other labor ranks. Thus, in order to test the 

effect of tenure, equation (4-2) controls for the labor mix (Bell et al. 2001, Bedard and Johnstone 

2004).10 

 Control Variables 

Prior research suggests that audit profitability varies with client size, complexity, risk, 

provision of non-audit services, and industry membership (see Francis 1984, O’Keefe et al. 

1994, Simunic and Stein 1996, Bell et al. 2001, Dopuch et al. 2003, Bedard and Johnstone 2004, 

Hackenbrack and Hogan 2005, Schelleman and Knechel 2007, and Bell et al. 2008). Equations 

(4-1) and (4-2) include the natural log of total assets (LASSETS) to control for greater audit 

effort associated with large clients. The models also control for factors related to client 

complexity including the number of reports issued by the auditor (NREPTS), the percent of total 

assets located outside the US (FRGN), and the complexity of operations as assessed by the 

auditor (COMPLX). The models control for variables related to client specific risk including the 

return on assets (ROA), the ratio of long-term debt over assets (LEV), whether the client is a 

public company (PUBLIC), auditor business risk as assessed by the auditor (ABR), and whether 

the client violates debt covenants (COVIOL). Further, the models control for the variation in the 

internal control quality by including a dummy variable that indicates high reliance on internal 

                                                   
10 Dulleck, Kerschbamer and Sutter (2009) also use profitability to measure the strategic behavior of service 
providers in a credence setting. 
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controls (HRELY). This variable captures the quality of a client’s internal controls as assessed 

by the auditor. Prior research suggests that provision of non-audit services may result in 

knowledge spillovers that affect total audit effort expended on an engagement (Simunic 1984). In 

order to control for the potential effect of non-audit services on the production of the audit, the 

models include the ratio of management advisory fees to total audit fees (MAS). Finally, ICE 

controls for membership in the information, communication and entertainment industry. 

Prior research suggests that the hourly audit fee (AFH) is a function of the allocation of 

total labor among different ranks of labor (O’Keefe et al. 1994, Bell et al. 2001, Bedard and 

Johnstone 2004, Bell et al. 2008). To control for the labor mix, equation (4-2) includes the 

proportions of total effort expended by partners (PTIME), managers (MTIME), and in-charge 

(ITIME). 

Probing the Audit Production Process  

Equations (4-3), (4-4) and (4-5) below are used to test the audit production adjustments 

that result in higher profits for mid-tenure audits: 

LHRSi = c0 + c1(LASSETSi) + c2(FRGNi) + c3(COMPLXi) + c4(IAUDi) 
                   + c5(NREPTSi) + c6(LEVi)  + c7(PUBLICi) + c8(FIRSTYEARi)  
                   + c9(ABRi) + c10(ROMMi) + c11(MRELYi) + c12(HRELYi)  
                   + c13(MASi) + c14(RTAXi) + c15(COVBOUNDi) + εi                             (4-3) 
 

LAFi = d0 + d1(LASSETSi) + d2(FRGNi) + d3(COMPLXi) + d4(IAUDi) 
                   + d5(NREPTSi) + d6(LEVi)  + d7(PUBLICi) + d8(FIRSTYEARi)  
                   + d9(ABRi) + d10(ROMMi) + d11(MRELYi) + d12(HRELYi)  
                   + d13(MASi) + d14(RTAXi) + d15(COVBOUNDi) + wi                           (4-4) 
 

LAFi = m0 + m1(LASSETSi) + m2(FRGNi) + m3(COMPLXi) + m4(IAUDi) 
                   + m5(NREPTSi) + m6(LEVi)  + m7(PUBLICi) + m8(FIRSTYEARi)  
                   + m9(ABRi) + m10(ROMMi) + m11(MRELYi) + m12(HRELYi)  
                   + m13(MASi) + m14(RTAXi) + m15(COVBOUNDi) + m16(HPARTNERi)  
                   + m17(HMANAGERi) + m18(HINCHARGEi) + m19(HSTAFFi) + zi      (4-5) 
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Where: 

LASSETS, FRGN, COMPLX, IAUD, NREPTS, LEV, PUBLIC, ABR, HRELY, MAS were 

previously defined and: 

LHRS = the natural log of total hours (or partner, manager, in-charge and staff hours) 
 
FIRSTYEAR = equals 1 for first year engagements; 0 otherwise 
 
ROMM = equals 1 if the risk of material misstatement as assessed by the auditor is high; 0 

otherwise 
 
MRELY = equals 1 if the auditor places a moderate level of reliance on the client’s internal 

control; 0 otherwise 
 

RTAX = the ratio of tax fees over total audit fees 
 
COVBOUND = equals 1 if the client is bound by significant restrictive debt covenants; 0 

otherwise 
 
HPARTNER = the natural log of partner hours 
 
HMANAGER = the natural log of manager hours 
 
HINCHARGE = the natural log of in-charge hours 
 
HSTAFF= the natural log of staff hours 
 
LAF = the natural log of audit fees 
 

Equation (4-3) regresses audit hours, while equations (4-4) and (4-5) regress audit fees on 

various client characteristics including the natural log of total assets (LASSETS), the percent of 

total assets located outside the US (FRGN), a client’s operational complexity (COMPLX), 

whether the client has an internal audit department (IAUD), the number of reports issued by the 

auditor (NREPTS), the ratio of long-term debt to total assets (LEV), whether the client is a 

public company (PUBLIC), whether the client is a first-year client (FIRSTYEAR), auditor 

business risk (ABR), the risk of material misstatement (ROMM), whether auditor places 

moderate (MRELY) or high reliance (HRELY) on a client’s internal controls, the ratio of 
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management consulting fees to total fees (MAS), the ratio of tax services fees to total fees 

(RTAX), and whether the client is bound by covenants (COVBOUND). In addition, equation (4-

5) also controls for the natural log of audit hours expended by partners (HPARTNER), managers 

(HMANAGER), in-charge (HINCHARGE) and staff (HSTAFF) (see Simunic 1980, O’Keefe et 

al. 1994, Bell et al. 2001, Whisenant et al. 2003, Bedard and Johnstone 2004, Hay et al. 2006, 

and Bell et al. 2008). 

The dependent variable in equation (4-3), LHRS, is the natural log of total hours expended. 

The predicted value from the regression is used as a proxy for the expected audit effort given the 

client characteristics. The difference between the actual and the expected effort measures the 

unexpected effort, denoted by UEFF. A positive UEFF means that the auditor exerts more effort 

than expected, making the audit highly inefficient (see Knechel et al. 2009). A negative UEFF 

indicates that the auditor exerts less effort than expected.11 If the auditor accumulates private 

information over time, this information is reflected in the efficiency term UEFF. For example, 

increased learning should be associated with a reduction in the value of UEFF (which represents 

efficiency gains). 

Cost savings that result from efficiency gains could be passed onto the client in the form of 

lower fees or may be appropriated by the auditor instead. Equations (4-4) and (4-5) help us gain 

insight into this issue. The dependent variable in equation (4-4) is the natural log of audit fees 

(LAF). The predicted value from this equation is the expected audit fee given client 

characteristics. The difference between the actual and the expected fee forms the unexpected fee. 

Two measures of the unexpected fee are generated from equation (4-4). First, RUFEE is the ratio 

of the unexpected fees to total assets and second, UFEE is the un-scaled unexpected fees. 

                                                   
11 In later regressions, UEFF for each labor rank is calculated by replacing LHRS in equation (4-3) with the natural 
log of hours expended by partners, managers, in-charge, and staff. 
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Following the same procedure as in equation (4-4), the predicted value of equation (4-5) forms 

the expected audit fee. The unexpected audit fee derived from equation (4-5) and denoted by 

TUFEE, is the difference between the actual and the expected fee. My interest lies in the 

distribution of unexpected effort (UEFF) and fees (RUFEE, UFEE and TUFEE) across the 

different tenures. The outcomes are then compared to the patterns developed earlier and 

displayed in Table 4-1. 

Empirical Results 

Descriptive Statistics  

Table 4-2 presents the descriptive statistics of engagement related variables. The mean 

(median) value of hourly audit fees (AFH) is $168 ($149)/hour, whereas the mean (median) 

value of engagement profitability (PROF) is 0.62 (0.56) percent suggesting that on average audit 

firms discount their fees by 38 percent. The distribution of audit hours among the different ranks 

of labor suggests that most labor is allocated to lower ranks. For example, partners (PTIME) and 

managers (MTIME) work on average 6 and 17 percent of the total engagement hours, 

respectively, whereas in-charge (ITIME) and staff (STIME) work 33 and 37 percent, 

respectively. Statistics on other non-audit services show that advisory services (MAS) make up 

about 4 percent of audit fees, total non-audit services (RNAS), which include advisory and other 

services make up about 28 percent of audit fees, whereas fees generated from tax services 

(RTAX) make up about 37 percent. 

Table 4-3 shows the frequency distribution of dichotomous variables. It can be seen that 

107 engagements, composing 63 percent of the sample, have short tenures (SHRTEN), 26 

engagements, or 15 percent, have medium tenures (MEDTEN), and the remaining engagements 
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have long tenures (LNGTEN).12 The majority of the engagements are short-tenured. This is due 

to the sample selection criteria that tend to draw more heavily from high risk engagements which 

are usually the first year engagements.13 Table 4-3 also shows that about 42 firms (25 percent) 

have internal audit departments (IAUD), while 75 firms (44 percent) are well-prepared for the 

audit process (LPREP). In addition, about 30 firms (18 percent) seem to have violated their debt 

covenant (COVIOL), 33 firms are considered to have a high auditor business risk (ABR), and 88 

firms (51 percent) have a high risk of material misstatement. The auditor’s assessment of internal 

control indicates that about 11 percent (18 firms) of the sample has strong controls as suggested 

by the high reliance variable (HRELY). Finally, about 79 firms purchase non-audit services 

(NAS) and about 120 firms purchase tax services (TAX). 

Table 4-4 shows the correlation matrix of the variables of interest related to equations (4-1) 

and (4-2). Close examination of the correlation coefficients and the variance inflation factors 

yields no multicollinearity concerns.14 

Tables 4-5 and 4-6 show the distribution of various client characteristics across the short, 

medium, and long tenures. In Table 4-5 the cut-off for the medium tenures is 7 years, whereas in 

Table 4-6 this cut-off is 8 years. Note that the mean differences show that clients have similar 

characteristics across the three tenures. The only significant differences seem to be those 

between mid-tenure and short-tenure clients. For example, short-tenured clients have a 

significantly larger international presence (FRGN), purchase less NAS (RNAS), incur more audit 

hours, and perform worse (ROA) than mid-tenure firms. 

                                                   
12 This distribution is based on MEDTEN cut-off of 7 years. Using a cut-off of 8 years the number of clients in the 
medium tenure is 30. 
13 The paper provides robustness tests that deal with this specific issue. 
14 All variance inflation factors are less than 2. Linear dependency is present when one or more factors exceed 10.0 
(Neter, Wasserman and Kutner 1985) 
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Tests of Hypotheses 

Main results 

Tables 4-7 and 4-8 show the mean and median engagement profitability, respectively, 

across the short, medium and long tenures. In each table the results are shown using a MEDTEN 

cut-off equal to both 7 and 8 years. Table 4-7 shows that the mean value of audit profitability 

measured by both PROF and AFH is highest for medium tenures. Specifically, PROF is 68 

percent (69 percent for MEDTEN cut-off of 8 years) for medium tenures, relative to about 61 

percent for short and long tenures, respectively. Moreover, paired t-tests show that the mean 

differences between median and short tenures and those between long and medium tenures are 

significant at 5 percent. Similarly, the mean value of the hourly rate (AFH) is about $180 per 

hour for medium tenures, compared to $163 and $173 for short and long tenures, respectively. 

However, paired t-tests show that these differences are, for the most part, not significant at 

conventional levels. 

Table 4-8 shows that the median profitability (PROF) is 0.73 for medium tenures vs. 54 

percent and 56 percent for short and long tenures, respectively (when MEDTEN cut-off is 8 

years). Mann-Whitney U test shows that the median differences between medium and long 

tenures are significant at 1 percent, whereas the median differences between long and medium 

tenures are, for the most part, not significant. Results of the hourly fee rate (AFH) also show that 

engagement profits for medium tenures are $178, compared to $137 and $164 for short and long 

tenures, respectively. However, only the difference between medium and short tenures is 

significant based on the Mann-Whitney U test of median differences. Overall, these univariate 

statistics are consistent with the prediction in the first hypothesis and suggest that audit 

profitability reaches a maximum and then drops as tenure increases. 
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Table 4-9 shows the mean value of engagement profitability depending on whether the 

client has an internal audit department (IAUD) and whether the client is well-prepared for the 

audit (LPREP). Further, Table 4-10 shows the mean value of engagement profitability across 

IAUD, LPREP and MEDTEN. The results in Table 4-9 suggest that engagement profitability is 

similar across clients with and those without internal audits departments, but it is significantly 

smaller in clients that are well-prepared for the audit process. The latter result is consistent with 

the prediction in the second hypothesis. Results in Table 4-10 also provide univariate support for 

the second hypothesis. Note that for mid-tenure clients (MEDTEN =1), audit profits are smallest 

in the presence of internal audit departments and where preparation for the external audit is 

highest. Taken together, the results in Tables 4-9 and 4-10 provide support for the hypothesis 

that client’s knowledge of the audit process limits engagement profits. 

Tables 4-11 and 4-12 display the results of equation (4-1) using MEDTEN cut-offs equal 

to 7 and 8 years, respectively. Columns labeled (1) through (3) represent different variations of 

equation (4-1). The interpretation of the results is based on the full model presented in column 

(3). First, note that the model is well-specified with an adjusted R2 of 21 percent. Many of the 

control variables do not seem to significantly affect audit profitability. This result is consistent 

with prior research (see Simunic and Stein 1996, Dopuch et al. 2003). For example, while the 

coefficient on the LASSETS is positive suggesting that larger firms are more profitable to the 

auditor, this effect is statistically insignificant. ROA is positive and statistically significant (p-

value = 0.03) suggesting that engagement profits are highest for firms that generate positive 

returns. HRELY is negative and statistically significant (p-value = 0.006) suggesting that when 

the auditor places high reliance on the internal controls he realizes a lower profit margin. Of 

most interest is the sign and significance of MEDTEN which indicates the profitability of 
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medium-tenured engagements. The coefficient on this variable is positive and significant at the 1 

percent level (p-value = 0.01) indicating that audit profitability is greatest for medium tenures 

relative to the short or the long tenures. This result is consistent with the prediction in H1. 

 The coefficient on LPREP is negative and significant at the 10 percent level (p-

value=0.08), indicating that engagement profits are smallest in clients that are well-prepared for 

the external audit. IAUD by itself is not significant, however, its interaction with MEDTEN is 

negative and significant at the 1 percent level (p-value =0.005) suggesting that the presence of an 

internal audit department limits rent extraction when rent extraction matters the most, that is in 

mid-tenure engagements. These results continue to hold when using a MEDTEN cut-off equal to 

8 years as presented in Table 4-12, columns (1) through (3). Overall, the results in Tables 4-11 

and 4-12 present evidence consistent with the hypotheses. 

Tables 4-13 and 4-14 display the results of equation (4-2) using MEDTEN cut-offs equal 

to 7 and 8 years, respectively. Columns (1) through (3) represent different variations of equation 

(4-2). The interpretation of the results is based on the full model presented in column (3). The 

model here is also well-specified with an adjusted R2 of 26 percent. Many of the control 

variables do not seem to exhibit a strong significance. This result is consistent with prior research 

(see Bell et al. 2001, Bedard and Johnstone 2004). However, client size and the proportion of 

hours expended by the in-charge are positively associated with the hourly fee rate. Moreover, 

provision of non-audit services (NAS) is negatively associated with engagement profitability. 

The variable of interest MEDTEN is positive and significant (p-value=0.009) indicating that 

audit profitability is highest for medium tenures, relative to short and long tenures. 

Interestingly, the coefficient on IAUD is negative and significant (p-value=0.07) 

suggesting that the presence of internal audit departments is associated with lower profit margins 
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to the auditor consistent with the second hypothesis. Moreover, the coefficient on the interaction 

term IAUD*MEDTEN is also negative and significant (p-value=0.04) suggesting that having an 

internal audit department has a strong effect in limiting engagement profits especially during a 

time when rent extraction seems to be high (i.e., for mid-tenure audits). This result is consistent 

with H2. The coefficients on LPREP and LPREP*MEDTEN are not statistically significant, 

however. 

The results in Tables 4-11 through 4-14 suggest that audit profitability is highest during 

years 3-7(8) of the incumbency. This result is consistent with the first hypothesis which argues 

that the auditor initially expends resources to gather private information which makes audit 

production very costly and less profitable. As the auditor accumulates private information, he 

may use that information to his advantage and generate informational rents. However, eventually 

audit profitability drops and this may be due to several factors including the client’s own 

learning and declining switching costs. The results also provide support for the second 

hypothesis which argues that a client’s own information and preparation for the audit process can 

limit rents. Overall, the results are consistent with the credence perspective in that the extent of 

an auditor’s information advantage is positively related to his ability to engage in profit-

maximizing behavior and that this can be limited by a client’s own knowledge. The next sections 

explore in more detail how the production of audit contributes to the profits over time. 

Robustness tests 

This section discusses several robustness tests. First, to adjust for the effect of the 

overrepresentation of short tenure engagements on potentially biasing the results, observations 

are re-weighted using a pre-specified weighing scheme (see Cameron and Trivedi 2005, pp 817-

821). More specifically, the sampling probability of short-tenured firms is calculated by utilizing 

the distribution of the total observations audited by a Big Four auditor in the Audit Analytics 
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database. Based on this analysis, the total number of observations in Audit Analytics is 17,642, 

of which, 8,365 are firms with tenures less than or equal to two years. The sampling distribution 

of my sample of short-tenures is thus 0.013 (calculated as the ratio of short-tenured observations 

in my sample, over the short-tenured observations in the total population of short-tenured firms 

in the Audit Analytics database). Based on the sampling weight calculated above, weighted 

regressions were performed, where the weight of the short-tenured observations was re-adjusted 

by the value of the probability above. The results of weighted regressions are consistent with the 

prediction of the first hypothesis. More specifically, in OLS regressions, the coefficients on 

MEDTEN are positive with p-values equal to 0.03 and 0.01, for equation (4-1) and (4-2), 

respectively. 

Second, I use bootstrapping to create more confidence in the results, especially considering 

the small sample size (Brownstone and Valletta 2001, Greene 2003, pp.924-925). The 

bootstrapping technique runs each OLS regression multiple times and uses the variability in the 

slope coefficients as an estimate of their standard error. Bootstrapping was performed using 50 

and 1000 repetitions. Results remain robust. That is, the coefficient on MEDTEN is positive and 

significant (p-value=0.03 for both models when repetitions equal 50; p-value=0.04 for both 

models when repetitions equal 1000).15 

Third, MEDTEN is dropped and replaced by SHRTEN and LNGTEN which control for 

short and long tenures, respectively. The coefficients on these two indicator variables measure 

the differential profitability of short and long tenures relative to medium tenures. Based on the 

                                                   
15 In addition, the bootstrapping technique was adjusted for the overrepresentation of short-tenured firms, by simply 
requiring that an equal number of observations is selected from the short-tenured group (0-2 years) and the 
remaining group (3+ years). In this case, the number of observations is lower because the stratified bootstrapping 
technique requires that the sample selected in each stratum be equal to the smallest number of observations present 
in each stratum. Results show that the coefficient on MEDTEN is positive, but slightly weaker (p-value=0.07), 
however this could be due to the smaller sample size.   
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first hypothesis, these coefficients are expected to be negative. In un-tabulated results, the 

coefficient on SHRTEN is negative and significant in both equations (4-1) and (4-2), with p-

values of 0.05 and 0.01, respectively. The coefficient on LNGTEN is also negative in both 

equations (4-1) and (4-2) and significant at p-values of 0.09 and 0.08, respectively, using two-

tailed tests. These results suggest that audit profitability initially rises, but then drops as tenure 

increases. 

Fourth, in other un-tabulated tests, MEDTEN is re-defined by changing the second cut-off 

first to 6 years and then again to 9 years. The coefficient on MEDTEN using a cut-off equal to 6 

years is positive but not significant for PROF, and significant for AFH (p-value = 0.02, one-

tailed). Similarly, the coefficient on MEDTEN using a cut-off equal to 9 years is positive and 

significant for PROF (p-value = 0.032, one-tailed) and for AFH (p-value =0.001, one tailed). 

Fifth, logit regressions were performed after the dependent variables PROF and AFH were 

transformed to dichotomous variables that equal 1 for observations with profitability greater than 

the median and zero otherwise. The results of the logit regression show support for both 

hypotheses. More specifically, the results based on PROF show that the coefficient on MEDTEN 

is significant and positive at 5 percent, while the coefficient on LPREP is negative and 

significant at the 1 percent level.16 The result based on AFH show that the coefficient on 

MEDTEN is positive and significant at the 5 percent level, while the coefficient on IAUD is 

negative and significant at the 5 percent level.17 The logit regressions were also performed 

setting the MEDTEN cut-off equal to 8 years. The results are quantitatively similar. 

Sixth, diagnostic tests indicate that about 8 observations are outliers and therefore 

equations (4-1) and (4-2) are repeated after removing these outliers. The results are shown in 

                                                   
16 Similar to OLS results, the coefficient on IAUD is not significant. 
17 Similar to the OLS results, the coefficient on LPREP is not significant. 
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columns (4) through (6) in Tables 4-11 through 4-14. Note that results using the reduced sample 

are quantitatively similar to those using the full sample. Overall, the robustness tests provide 

more confidence to the main results. 

Probing the Audit Production Process  

This section explores in more detail the structure of the production process that contributes 

to the high profitability observed for medium tenures. In order to examine the production process 

and the associated fees, the output from regressions (4-3), (4-4), and (4-5) is presented in 

columns (1), (6) and (7) in Table 4-15. All the models are well-specified with coefficients and 

overall model fit consistent with prior literature (see Bell et al. 2001 and Bell et al. 2008). The 

outputs from these models are then used to calculate the unexpected effort and fee measures 

(UEFF, RUFEE, UFEE, and TUFEE). That is, the unexpected effort (UEFF) is the residual from 

regression (4-3), RUFEE and UFEE are scaled and raw residuals from regression (4-4), 

respectively, and TUFEE is the residual from regression (4-5). 

Table 4-16 displays the unexpected effort (UEFF) and unexpected fees (RUFEE, UFEE, 

and TUFEE) across auditor tenures using MEDTEN cut-off of 7 and 8 years. Based on the 

MEDTEN cut-off of 7 years, note that the unexpected effort is positive for short tenures, 

indicating that on average, auditors expend considerable resources during the first few years to 

accumulate client-specific knowledge. However, as tenure increases from short to medium, 

UEFF decreases from 0.002 to -0.052. The drop in UEFF is consistent with learning such that 

auditors become more efficient over time and thus may exert less effort on an engagement. 

Second, two out of the three measures of unexpected fees (UFEE and TUFEE) are negative for 

short tenures, consistent with the low-balling hypothesis (DeAngelo 1981a). More interestingly, 

the unexpected fees (all three) rise and become positive as tenure increases from short to 

medium. This result suggests that, while audit efficiency (UEFF) increases with tenure, 
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indicating cost reductions, the efficiency gain is not associated with a fee reduction of the same 

rate, thus resulting in higher than expected audit fees. The less than expected effort and the 

higher than expected fees for medium tenures contribute to the higher profitability observed at 

this time. The pattern of negative unexpected effort and positive unexpected fees is most 

consistent with the “overcharging” strategy.18 

The total unexpected effort can be further broken down into unexpected effort for each 

labor rank to see which rank exhibits the highest level of learning. In order to gain additional 

insights about rank-specific efficiency gains, the dependent variable in regression (4-3) is 

replaced one at a time by the natural log of audit hours expended by partners, managers, in-

charge, and staff. The results of these regressions are presented in columns (2) through (5), in 

Table 4-15. The output shows that all models are well-specified and consistent with prior 

literature (see Bell et al. 2008). The unexpected effort (UEFF) is measured as before, by 

subtracting the predicted value of hours from the actual hours, for each rank. 

Tables 4-17 and 4-18 present the audit production characteristics by rank of labor. Table 4-

17 presents the distribution of UEFF across time for each rank and the ratio of rank-specific 

hours to total hours for partners (PTIME), managers (MTIME), in-charge (ITIME), and staff 

(STIME) using MEDTEN cut-off equal to 7 years, whereas Table 4-18 presents the same 

information using a cut-off equal to 8 years. First, note from Table 4-17, that as tenure increases 

from short to medium, the UEFF changes from positive to negative for partners, managers, and 

in-charge, but follows a reverse trend for staff. This may indicate that partners, managers, and in-

charge become more efficient, whereas staff becomes less efficient over time. In other words, the 

higher ranks of labor seem to be exerting less effort than expected, whereas the lower ranks 

                                                   
18 Recall from Table 4-1 that overcharging is the only strategy associated with a negative abnormal effort and a 
positive abnormal fee. 
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(staff) seem to be exerting more effort than expected as tenure increases. Also, note that the labor 

mix changes as tenure increases from short to medium, with all ranks experiencing a decline in 

their share of labor with the exception of staff who exhibits a boom in their share. Taken 

together, the results show that labor allocation changes over time such that more labor than 

expected shifts towards staff, while less labor than expected is allocated to higher ranks. The 

substitution of the more expensive labor with the cheaper labor can partially explain the 

efficiency gains observed for medium tenures as well as the higher profits since staff represents 

the cheapest labor resource. Collectively, the results in Tables 4-16 through 4-18 indicate that the 

high profitability achieved for medium tenures is primarily due to: 1) auditor-appropriated rents 

from cost reductions associated with learning and 2) re-allocation of effort towards the cheapest 

labor rank, staff, in turn making their effort highly inefficient, while causing partners, managers, 

and in-charge to work less than expected. 

It is of interest to observe the trend in the level of unexpected effort and unexpected fees 

when tenure increases from medium to long. Note from table 4-16 that UEFF increases from -

0.052 to 0.037 as tenure changes from medium to long. This pattern indicates that the efficiency 

gains observed during medium tenures disappear with a further increase in tenure. This result is 

consistent with the argument that long incumbencies may be characterized by inefficient audit 

programs. It is interesting to note that the unexpected fees also decrease for long tenures. The 

collective changes in the unexpected effort and fees contribute to the lower audit profitability 

observed for long tenures and are consistent with the hypothesis. 

The results are even more interesting when considering the changes in rank-specific 

efficiency and labor allocation as tenure increases from medium to long. Note from Table 4-17 

that UEFF related to partners, managers, and in-charge increases indicating an efficiency loss, 
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whereas UEFF related to staff experiences a drop, indicating increased efficiency for this rank.  

Moreover, the proportion of effort incurred by partners and in-charge increases during long 

tenures relative to medium tenures, whereas the proportion of staff decreases. This trend shows 

reversals in both efficiency and labor allocation in the long relative to medium tenures. If rent 

extraction is less likely in long tenures, as the first hypothesis suggests, then labor allocation and 

efficiency trends for long tenures can be interpreted as the non-strategic audit production 

benchmark. The deviation observed during the medium tenures is consistent with overcharging. 

This seems to indicate that the auditor strategically assigns less labor to higher ranks and more 

labor to lower ranks in medium tenures, a move that contributed to a higher profit margin. 

However, this strategy may not be sustained indefinitely, thus the auditor is forced to revert to a 

more sustainable audit program during the later years of the incumbency. 

Overall, the joint allocation of unexpected effort and unexpected fees across time can 

explain the profitability pattern stated in the first hypothesis. This allocation is mostly consistent 

with the overcharging strategy developed from the theory of credence goods. 

Conclusion and Discussion 

Audits exhibit credence attributes and as such they are characterized by an information 

asymmetry whereby the auditor knows more about the audit production than the client and may 

use this information opportunistically. More specifically, credence goods theory predicts that the 

auditor may underaudit, overaudit, or overcharge. Prior research on audit production assumes a 

constant level of assurance at the audit firm level (Simunic 1980, O’Keefe et al. 1994, Dopuch et 

al. 2003, Knechel et al. 2009). This framework does not allow for intra-firm audit quality 

differentiation. However, it is important to relax the assumption of constant assurance because 

the information asymmetry present in the market for audits can affect audit quality and efficiency 

which eventually have an impact on the supplied level of assurance. The discussion and the 
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findings of this paper imply that the credence attribute of audits has important implications about 

the audit quality at a finer, engagement-specific level. More specifically, the theory of credence 

goods argues that strategic behavior is selective such that each engagement presents a unique 

opportunity to the auditor to extract profits. The greater the information advantage accruing to 

the auditor, the greater the incentive to act opportunistically. 

The auditor gains client-specific private information through his repeated interaction with 

the client. As a result, it is expected that profit-maximizing behavior increase with the auditor 

tenure. However, a client’s own learning and switching costs may mitigate the auditor’s 

incentives. As a result of the interaction between the auditor’s private information and the 

client’s switching costs over time, the engagement profits are predicted to initially increase with 

time, but then decrease. In addition, credence goods theory argues that sellers’ profits are 

reduced when they face educated consumers. Using a similar reasoning I argue that engagement 

profits are lower in clients that are well-informed about the audit process. Using proprietary data 

from engagements completed from one of the big international auditing firms, I find that 

engagement profits are highest for mid-tenure clients relative to short and long-tenured ones. 

Further, I also find that auditing clients with internal audit departments and those that are well-

prepared for the external audit is less profitable. These results are consistent with the hypotheses 

generated from the credence goods theory. Further, assessment of the effort and fee variables 

reveals that audit production is most consistent with overcharging. 

There are several limitations associated with this study. First, the decision to switch 

auditors and therefore the tenure variable is endogenous. This study does not resolve this issue, 

however, it provides a considerable amount of sensitivity tests that provide support for the first 

hypothesis. Second, the data used to test the hypotheses are from one audit firm. If the audit 
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processes are unique to this firm then the results might not replicate to other audit firms.  

Nevertheless, the results are consistent with theory and therefore the issue of one data source is 

somewhat mitigated. Third, the first hypothesis argues that engagement profitability changes 

over time however the empirical analyses use one cross-sectional sample. Ideally, the study 

would require the use of time series data to test how profits change each year. However, in the 

absence of this data, we can still gather interesting results using one cross-sectional, but as done 

in this study, in order to get the effect of time, data is grouped into cohorts to get an average 

effect and reduce noise. Fourth, the data pertain to audits surrounding a period of heightened 

attention on the audit profession and therefore the results may not generalize to other time 

periods. Again, this argument may be countered on the basis that the hypotheses are grounded on 

theory. 
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Figure 4-1.  Switching costs and auditor’s private information over time 
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Table 4-1.  Abnormal effort and fee under each strategy 

  
Underauditing 

 
Overauditing 

 
Overcharging 

Client needs 
 

Q* 
 

Q* 
 

Q* 
Client should get (Expected) 

 
Q* 

 
Q* 

 
Q* 

Client should pay (Expected) 
 

F* 
 

F* 
 

F* 
Client gets (Actual) 

 
QL 

 
QH 

 
QL or Q* 

Client pays (Actual) 
 

FL 
 

FH 
 

F* or FH 
Abnormal effort (Actual - Expected) 

 
QL-Q*<0 

 
QH-Q*>0 

 
QL-Q*<0 or Q*-Q*=0 

Abnormal fee (Actual - Expected) 
 

FL-F*<0 
 

FH-F*>0 
 

F*-FL>0 or FH-F*>0 
Abnormal effort pattern 

 
- 

 
+ 

 
- or 0 

Abnormal fee pattern 
 

- 
 

+ 
 

+ 
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Table 4-2.  Descriptive statistics of continuous variables 

Variables 
 

Mean Median 
Standard 
Deviation P10 P90 

AFH 
 

$168 $149 $101 $100 $235 
PROF 

 
0.62 0.56 0.23 0.41 0.89 

COMPLX 
 

2.61 3.00 0.88 2.00 4.00 
Actual hours 

 
2,252 1,346 3,035 453 4,612 

Partner Hours 
 

144 82 207 21 268 
Manager hours 

 
364 229 490 67 639 

In-Charge Hours 
 

616 420 691 170 1,095 
Staff Hours 

 
942 498 1,560 54 1,784 

PTIME 
 

0.06 0.06 0.03 0.03 0.11 
MTIME 

 
0.17 0.16 0.06 0.09 0.24 

ITIME 
 

0.33 0.32 0.14 0.17 0.51 
STIME 

 
0.37 0.39 0.16 0.05 0.54 

MAS 
 

0.04 0.00 0.19 0.00 0.02 
RNAS 

 
0.28 0.00 0.76 0.00 0.60 

RTAX 
 

0.37 0.19 0.57 0.00 0.92 
Number of observations 171 

     All variables are defined in Appendix C. 
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Table 4-3.  Frequency distribution of engagement variables 
Variables N Percent (%) 
MEDTEN 26 15 
SHRTEN 107 63 
LNGTEN 38 22 
IAUD 42 25 
LPREP 75 44 
COVIOL 30 18 
COVBOUND 102 60 
ABR 33 19 
ROMM 88 51 
HRELY 18 11 
MRELY 121 71 
INTAUD 42 25 
NAS 79 46 
TAX 120 70 
PUBLIC 112 65 
ICE  58 34 
All variables are defined in Appendix C. 
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Table 4-4.  Correlations related to variables in equations (4-1) and (4-2) 

 
PROF AFH MEDTEN IAUD LPREP LASSETS NREPTS FRGN COMPLX LEV PUBLIC HRELY MAS ABR COVIOL PTIME MTIME ITIME 

PROF 1.00 
                 AFH 0.29 1.00 

                MEDTEN 0.13 0.08 1.00 
               IAUD 0.02 0.03 -0.12 1.00 

              LPREP -0.18 0.01 0.08 0.04 1.00 
             LASSETS 0.08 0.19 -0.12 0.60 0.04 1.00 

            NREPTS 0.20 0.06 0.00 0.17 0.01 0.24 1.00 
           FRGN 0.07 0.06 -0.19 0.17 -0.09 0.25 0.12 1.00 

          COMPLX 0.03 0.15 -0.07 0.39 -0.17 0.50 0.17 0.37 1.00 
         LEV 0.04 -0.02 0.00 0.09 0.00 0.25 0.13 -0.09 0.13 1.00 

        PUBLIC 0.11 0.08 0.01 0.10 -0.05 0.16 -0.05 0.19 0.08 -0.17 1.00 
       HRELY -0.15 0.07 -0.01 0.11 0.23 0.12 0.08 0.10 -0.08 0.02 -0.07 1.00 

      MAS -0.09 -0.10 0.15 0.01 0.16 0.12 -0.01 0.08 0.04 -0.06 0.21 0.11 1.00 
     ABR 0.21 0.07 0.05 0.10 -0.22 0.10 0.00 0.17 0.17 -0.02 0.23 -0.17 -0.01 1.00 

    COVIOL 0.12 0.17 -0.09 0.09 -0.12 -0.07 0.02 0.14 0.13 0.05 0.04 0.04 0.02 0.16 1.00 
   PTIME 0.09 0.27 -0.03 -0.08 0.02 0.01 -0.03 0.11 -0.09 -0.10 0.29 -0.17 0.07 0.07 -0.02 1.00 

  MTIME 0.07 0.13 -0.06 -0.09 0.08 -0.05 -0.07 0.05 -0.07 -0.04 0.12 -0.09 0.12 0.01 0.08 0.45 1.00 
 ITIME -0.03 0.11 0.01 -0.23 -0.03 -0.22 -0.07 -0.19 -0.15 -0.03 -0.26 -0.05 -0.03 -0.20 -0.08 0.04 0.02 1.00 

All variables are defined in Appendix C. 
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Table 4-5.  Audit engagement characteristics by tenure if MEDTEN cut-off is 7 years 

  
Short Medium Long Difference Difference  

  
(0-2 years) (3-7 years) (8+ years) (Medium - Short) (Long-Medium) 

N 
 

107 26 38  
  ASSETS ($000s) 

 
1,943,371 469,298 1,830,272 -1,474,073 1,360,974 

LEV 
 

0.29 0.27 0.25 -0.02 -0.02 
COMPLX 

 
2.67 2.46 2.53 -0.21 0.07 

FRGN 
 

0.12 0.02 0.08 -0.10*** 0.06 
Audit Fees ($) 

 
431,345 217,091 354,403 -214,254 137,312 

NAS Fees($) 
 

85,704 119,961 86,079 34,257 -33,882 
Tax Fees ($) 

 
135,157 70,923 176,612 -64,234 105,689 

RNAS 
 

0.20 0.60 0.26 0.40** -0.34 
Audit hours 

 
2,549 1,338 2,041 -1,211* 703 

ROA 
 

-0.06 0.09 -0.02 0.14* -0.11 
NREPTS 

 
4.7 3.9 7.9 -0.8 4.0 

Mean differences are based on t-tests. All variables are defined in Appendix C. 

 

 

 

 

 

 

 



 

100 

Table 4-6.  Audit engagement characteristics by tenure if MEDTEN cut-off is 8 years 

  
Short Medium Long Difference Difference  

  
(0-2 years) (3-8 years) (9+ years) (Medium - Short) (Long-Medium) 

N 
 

107 30 34  
  ASSETS ($000s) 

 
1,943,371 495,400 1,967,355 -1,447,971 1,471,955 

LEV 
 

0.29 0.28 0.24 -0.01 -0.04 
COMPLX 

 
2.67 2.47 2.53 -0.20 0.06 

FRGN 
 

0.12 0.02 0.08 -0.10*** 0.06* 
Audit Fees ($) 

 
431,345 224,645 363,891 -206,700 139,246 

NAS Fees($) 
 

85,704 110,633 90,323 24,929 -20,310 
Tax Fees 9$) 

 
135,157 76,733 183,919 -58,424 107,186 

RNAS 
 

0.20 0.53 0.28 0.33** -0.25 
Audit hours 

 
2,549 1,322 2,138 -1,227 816 

ROA 
 

-0.06 0.07 -0.02 0.13* -0.09 
NREPTS 

 
4.7 5.3 7.1 0.6 1.8 

Mean differences are based on t-tests. All variables are defined in Appendix C. 
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Table 4-7.  Analysis of mean engagement profitability by tenure 
MEDTEN cut-off is 7 years 

   
MEDTEN cut-off is 8 years 

  Tenure (years) PROF AFH 
 
Tenure (years) PROF AFH 

Short (0-2 ) 0.61 163 
 
Short (0-2) 0.61 164 

Medium (3-7) 0.68 180 
 
Medium (3-8) 0.69 186 

Long (8+ ) 0.62 173 
 
Long (9+) 0.61 167 

Difference (Medium - Short) 0.07* 17 
 
Difference (Medium - Short) 0.08** 16 

Difference (Long - Medium) -0.06 -7 
 
Difference (Long - Medium) -0.08** -19* 

Mean differences are based on t-tests. All variables are defined in Appendix C. 

 

 
 

 

 

 

 

 

 

 

 



 

102 

Table 4-8.  Analysis of median engagement profitability by tenure 
MEDTEN cut-off is 7 years 

   
MEDTEN cut-off is 8 years 

  Tenure (years) PROF AFH 
 
Tenure (years) PROF AFH 

Short (0-2) 0.54 137 
 
Short (0-2) 0.54 137 

Medium (3-7) 0.73 172 
 
Medium (3-8) 0.73 178 

Long (8+ ) 0.59 177 
 
Long (9+) 0.56 164 

Difference (Medium - Short) 0.19** 35*** 
 
Difference (Medium - Short) 0.19*** 35*** 

Difference (Long - Medium) -0.14 5 
 
Difference (Long - Medium) -0.17* -14 

Median differences are based on Mann-Whitney U tests. All variables are defined in Appendix C. 
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Table 4-9.  Engagement profitability by INTAUD and LPREP 
Average profitability by INTAUD 

   
Average profitability by LPREP 

  
  

PROF 
 

AFH 
   

PROF 
 

AFH 

INTAUD Yes 0.62 
 

173 
 LPREP Yes 0.57 

 
169 

No 0.62 
 

168 
 

No 0.66 
 

168 
Difference 

 
0.00 

 
5.00 

 
Difference 

 
-0.09*** 

 
1.00 

Mean differences are based on t-tests. All variables are defined in Appendix C. 
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Table 4-10.  Engagement profitability by MEDTEN, INTAUD, and LPREP 

  
PROF 

  
AFH 

    
PROF 

  
AFH 

 
  

INTAUD 
  

INTAUD 
    

LPREP 
  

LPREP 
 

  
No Yes 

 
No Yes 

   
No Yes 

 
No Yes 

MEDTEN 0 0.60 0.64 
 
$162  177 

 
MEDTEN 0 0.65 0.56 

 
$164  170 

1 0.71 0.45   187 128   1 0.72 0.64   194 168 
All variables are defined in Appendix C. 
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Table 4-11.  Regression results of equation (4-1) when MEDTEN cut-off is 7 years 

 
Full sample 

   
Reduced sample  

 Variable (1) (2) (3) 
 

(4) (5) (6) 
MEDTEN 0.080** 0.084** 0.136*** 

 
0.091*** 0.094*** 0.142*** 

IAUD --- -0.013 0.005 
 

--- -0.040 -0.028 
LPREP --- -0.054** -0.054* 

 
--- -0.048* -0.045 

IAUD*MEDTEN --- --- -0.292*** 
 

--- --- -0.239*** 
LPREP*MEDTEN --- --- -0.035 

 
--- --- -0.052 

LASSETS 0.012 0.016 0.015 
 

0.014 0.021 0.020 
NREPTS 0.005 0.005 0.005 

 
0.005 0.005 0.005 

FRGN 0.025 0.025 0.018 
 

0.051 0.056 0.037 
COMPLX -0.030 -0.035 

  
-0.038 -0.041 -0.032 

ROA 0.087** 0.087** 0.085** 
 

0.085** 0.083** 0.076* 
LEV 0.029 0.023 0.010 

 
0.046 0.035 0.022 

PUBLIC 0.021 0.021 0.013 
 

0.007 0.007 0.001 
HRELY -0.103*** -0.091** -0.106*** 

 
-0.117*** -0.105*** -0.109*** 

MAS -0.031 -0.025 -0.008 
 

-0.013 -0.009 -0.006 
ABR 0.084 0.075 0.073 

 
0.053 0.044 0.045 

ICE 0.058 0.049 0.041 
 

0.069* 0.059 0.056 
COVIOL 0.082 0.080 0.085 

 
0.047 0.048 0.046 

Constant 0.45*** 0.452*** 0.044*** 
 

0.459*** 0.412*** 0.402*** 
N 171 171 171 

 
163 163 163 

Adjusted R2 0.18 0.19 0.21 
 

0.17 0.18 0.19 
This table presents the regression results for equation (4-1) when MEDTEN cut-off is 7 years. 
Results for the full sample are presented in columns (1) through (3). Results for the reduced 
sample (after removing outliers) are presented in columns (4) through (6). Tests of the 
hypothesized variables are one-tailed. ***, ** and * indicate coefficient significance at p-values 
less than 0.01, 0.05, and 0.10, respectively. All variables are defined in Appendix C. 
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Table 4-12.  Regression results of equation (4-1) when MEDTEN cut-off is 8 years 

 
Full sample 

   
Reduced sample  

 Variable (1) (2) (3) 
 

(4) (5) (6) 
MEDTEN 0.0809** 0.083** 0.113** 

 
0.093*** 0.094*** 0.124*** 

IAUD --- -0.009 0.010 
 

--- -0.035 -0.022 
LPREP --- -0.053** -0.057* 

 
--- -0.047* -0.047 

IAUD*MEDTEN --- --- -0.275*** 
 

--- --- -0.219*** 
LPREP*MEDTEN --- --- -0.004 

 
--- --- -0.027 

LASSETS 0.012 0.015 0.014 
 

0.014 0.020 0.019 
NREPTS 0.005 0.005 0.005 

 
0.004 0.004 0.004 

FRGN 0.032 0.032 0.026 
 

0.060 0.063 0.045 
COMPLX -0.029 -0.035 -0.027 

 
-0.037 -0.041 -0.033 

ROA 0.087** 0.088** 0.087** 
 

0.084** 0.083** 0.079** 
LEV 0.029 0.024 0.014 

 
0.046 0.037 0.026 

PUBLIC 0.218 0.022 0.016 
 

0.007 0.007 0.002 
HRELY -0.100*** -0.089** -0.101** 

 
-0.113*** -0.102*** -0.105*** 

MAS -0.031 -0.026 -0.009 
 

-0.013 -0.009 -0.006 
ABR 0.083 0.074 0.073 

 
0.051 0.043 0.044 

ICE 0.059 0.051 0.042 
 

0.071* 0.061 0.058 
COVIOL 0.081 0.078 0.082 

 
0.045 0.045 0.042 

Constant 0.455*** 0.455*** 0.451*** 
 

0.454*** 0.416*** 0.409*** 
N 171 171 171 

 
163 163 163 

Adjusted R2 0.18 0.19 0.21 
 

0.17 0.18 0.19 
This table presents the regression results for equation (4-1) when MEDTEN cut-off is 8 years. 
Results for the full sample are presented in columns (1) through (3). Results for the reduced 
sample (after removing outliers) are presented in columns (4) through (6). Tests of the 
hypothesized variables are one-tailed. ***, ** and * indicate coefficient significance at p-values 
less than 0.01, 0.05, and 0.10, respectively. All variables are defined in Appendix C 
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Table 4-13.  Regression results of equation (4-2) when MEDTEN cut-off is 7 years 

 
Full sample 

   
Reduced sample  

 Variable (1) (2) (3) 
 

(4) (5) (6) 
MEDTEN 42.163*** 39.362*** 76.181*** 

 
32.731*** 31.386*** 49.281*** 

IAUD --- -28.590** -20.248* 
 

--- -22.990** -19.552** 
LPREP --- 9.995 14.201 

 
--- -1.114 1.115 

IAUD*MEDTEN --- --- -123.717** 
 

--- --- -69.008*** 
LPREP*MEDTEN--- --- -42.078 

 
--- --- -22.482 

LASSETS 12.114*** 15.618*** 15.118*** 
 

7.300** 10.590*** 10.395*** 
NREPTS 0.239 0.255 0.308 

 
0.235 0.261 0.255 

FRGN -15.145 -17.629 -19.031 
 

19.722 20.887 15.596 
COMPLX 13.093 15.354 20.153 

 
-12.089 -11.696 -8.685 

ROA -1.871 -2.599 -6.584 
 

17.203 16.533 13.575 
LEV -23.768 -28.415 -34.590 

 
8.103 3.286 -0.926 

PUBLIC 1.137 2.510 -2.268 
 

2.980 3.614 1.482 
HRELY 46.047 43.431 37.860 

 
-23.017* -22.233 -22.972* 

MAS -23.031** -23.538** -15.239* 
 

-12.792* -13.354* -12.156* 
ABR 3.265 6.041 5.285 

 
19.591 19.909 20.067 

ICE 13.052 9.226 6.867 
 

16.842* 13.772 13.315 
COVIOL 51.731 56.692 59.505* 

 
12.201 15.016 14.667 

PPROP 954.858 939.891 989.982 
 

228.564 211.191 240.282 
MPROP 80.218 61.451 54.171 

 
104.159 98.916 90.035 

IPROP 135.054*** 129.014*** 139.981*** 
 

144.393*** 138.474*** 142.585*** 
Constant -149.249 -188.501 -201.866 

 
4.298 -26.101 -32.140 

N 171 171 171 
 

163 163 163 
Adjusted R2 0.23 0.24 0.26 

 
0.30 0.31 0.32 

This table presents the regression results for equation (4-2) when MEDTEN cut-off is 7 years. Results for the full sample are presented 
in columns (1) through (3). Results for the reduced sample (after removing outliers) are presented in columns (4) through (6). Tests of 
the hypothesized variables are one-tailed. ***, ** and * indicate coefficient significance at p-values less than 0.01, 0.05, and 0.10, 
respectively. All variables are defined in Appendix C 
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Table 4-14.  Regression results of equation (4-2) when MEDTEN cut-off is 8 years 

 
Full sample 

   
Reduced sample  

 Variable (1) (2) (3) 
 

(4) (5) (6) 
MEDTEN 42.343*** 39.192*** 67.289*** 

 
36.395*** 34.513*** 50.776*** 

IAUD --- -26.816** -18.705 
 

--- -21.109** -17.680* 
LPREP --- 10.549 14.446 

 
--- -0.840 2.025 

IAUD*MEDTEN --- --- -114.391** 
 

--- --- -68.946** 
LPREP*MEDTEN --- --- -33.559 

 
--- --- -22.909 

LASSETS 12.140*** 15.371*** 15.053*** 
 

7.421** 10.417*** 10.350*** 
NREPTS 0.130 0.153 0.109 

 
0.146 0.174 0.113 

FRGN -11.554 -14.284 -15.052 
 

24.658 25.261 20.218 
COMPLX 13.103 15.349 19.477 

 
-12.158 -11.778 -8.987 

ROA -1.437 -2.090 -4.243 
 

16.771 16.271 13.997 
LEV -23.871 -28.116 -34.087 

 
8.077 3.678 -0.911 

PUBLIC 1.426 2.754 -1.987 
 

3.121 3.719 1.210 
HRELY 47.235 44.433 39.439 

 
-22.029* -21.394 -22.204* 

MAS -22.899** -23.463** -15.657* 
 

-12.932** -13.441** -12.187* 
ABR 2.533 5.454 4.731 

 
18.393 18.844 18.991 

ICE 13.556 10.111 8.371 
 

17.211* 14.421 14.415 
COVIOL 50.913 55.691 57.384 

 
11.843 14.394 13.422 

PPROP 933.047 919.378 956.553 
 

212.529 196.763 213.675 
MPROP 82.785 64.365 63.406 

 
107.172 101.998 95.425 

IPROP 130.378*** 125.345*** 131.549*** 
 

141.281*** 135.949*** 137.597*** 
Constant -148.029 -185.062 -196.097 

 
3.111 -24.482 -30.004 

N 171 171 171 
 

163 163 163 
Adjusted R2 0.23 0.24 0.26 

 
0.31 0.32 0.34 

This table presents the regression results for equation (4-2) when MEDTEN cut-off is 8 years. Results for the full sample are presented 
in columns (1) through (3). Results for the reduced sample (after removing outliers) are presented in columns (4) through (6). Tests of 
the hypothesized variables are one-tailed. ***, ** and * indicate coefficient significance at p-values less than 0.01, 0.05, and 0.10, 
respectively. All variables are defined in Appendix C 
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Table 4-15.  Regression results of equations (4-3), (4-4), and (4-5) 
 Hours Fees 
 (1) (2) (3) (4) (5) (6) (7) 

 Total Partner Manager 
In-
charge Staff 

Audit 
fees 

Audit 
fees 

LASSETS 0.251*** 0.298*** 0.280*** 0.229*** 0.146** 0.334*** 0.123*** 
FRGN -0.148 0.200 -0.052 -0.434* 0.011 -0.002 0.122 
COMPLX 0.153*** 0.046 0.096 0.159*** 0.202 0.122* 0.021 
INTAUD 0.322*** 0.149 0.266** 0.194* 0.874*** 0.132 -0.097 
NREPTS 0.005 0.009* 0.004 0.005 0.005 0.007* 0.003 
LEV 0.287** 0.149 0.308* 0.113 0.562* 0.260* 0.070 
PUBLIC 0.477*** 0.718*** 0.562*** 0.301*** 0.603** 0.505*** 0.091 
FIRSTYEAR 0.224** 0.220** 0.299*** 0.171* 0.267 0.078 -0.117* 
ABR 0.129* 0.174** 0.175** 0.042 0.150 0.116 0.015 
ROMM -0.086 -0.071 -0.169 0.005 -0.020 0.048 0.106 
MRELY 0.135 0.101 -0.014 0.084 0.528 -0.001 -0.081 
HRELY -0.070 -0.386* -0.338* -0.267 0.488 -0.248 -0.045 
MAS 0.089 -0.196 0.114 0.245 0.203 0.008 -0.117 
TAX -0.122* -0.221** -0.139* -0.098 0.034 -0.188** -0.085* 
COVBOUND 0.081 0.080 0.023 0.118 0.263 0.049 -0.029 
HPARTNER --- --- --- --- --- --- 0.154* 
HMANAGER --- --- --- --- --- --- 0.282*** 
HINCHARGE --- --- --- --- --- --- 0.326*** 
HSTAFF --- --- --- --- --- --- 0.078*** 
Constant 2.757*** -0.440 0.732 2.289*** 1.621*** 7.064*** 6.052*** 
Adjusted R2 0.69 0.63 0.63 0.56 0.32 0.56 0.87 
N 171 171 171 171 171 171 171 
This table presents the regression results of equations (4-3), (4-4), and (4-5). Columns (1) 
through (5) present the results of equation (4-3) where the dependent variable is the natural log 
of total audit hours, partner hours, manager hours, in-charge hours, and staff hours, respectively. 
Column (6) presents the results of equation (4-4), whereas column (7) presents the results of 
equation (4-5). All tests are two-tailed. ***, **, and * indicate coefficient significance at p-
values less than 0.01, 0.05, and 0.10, respectively. Variables are defined in Appendix C. 
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Table 4-16.  Audit production characteristics by tenure 
MEDTEN cut-off is 7 years 

 
MEDTEN cut-off is 8 years 

Tenure (years) UEFF RUFEE UFEE TUFEE 
 

Tenure (years) UEFF RUFEE UFEE TUFEE 
Short (0-2) 0.002 18.407 -0.005 -0.010 

 
Short (0-2) 0.002 18.407 -0.005 -0.010 

Medium (3-7) -0.052 50.428 0.010 0.063 
 

Medium (3-8) -0.086 37.609 -0.001 0.074 
Long (8+) 0.037 0.498 0.009 -0.013 

 
Long (9+) 0.078 5.936 0.019 -0.031 

This table presents the residuals of regressions (4-3), (4-4) and (4-5) by tenure. Variables are defined in Appendix C. 
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Table 4-17.  Audit production characteristics by labor rank when MEDTEN cut-off is 7 years 

 
The distribution of UEFF by labor rank 

 
Allocation of audit hours by labor rank 

Tenure (years) Partner Manager Incharge Staff 
 

PTIME MTIME ITIME STIME 
Short (0-2) 0.02 0.02 0.02 -0.11 

 
0.07 0.17 0.33 0.37 

Medium (3-7) -0.14 -0.07 -0.13 0.39 
 

0.06 0.15 0.32 0.41 
Long (8+) 0.03 -0.01 0.05 0.04 

 
0.06 0.15 0.35 0.36 

This table presents the distribution of UEFF by labor rank. UEFF by labor rank is calculated as the residuals from regression (4-3) by 
replacing one at a time the dependent variable with hours expended by partners, managers, incharge, and staff. Variables are defined 
in Appendix C. 
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Table 4-18.  Audit production characteristics by labor rank when MEDTEN cut-off is 8 years 

 
The distribution of UEFF by labor rank 

 
Allocation of audit hours by labor rank 

Tenure (years) Partner Manager Incharge Staff 
 

PTIME MTIME ITIME STIME 
Short (0-2) 0.02 0.02 0.02 -0.11 

 
0.07 0.17 0.33 0.36 

Medium (3-8) -0.15 -0.1 -0.13 0.24 
 

0.06 0.16 0.34 0.39 
Long (9+) 0.06 0.03 0.08 0.13 

 
0.06 0.15 0.34 0.37 

This table presents the distribution of UEFF by labor rank. UEFF by labor rank is calculated as the residuals from regression (4-3) by 
replacing one at a time the dependent variable with hours expended by partners, managers, incharge, and staff. Variables are defined 
in Appendix C. 
 

 

 

 

 

 

 

 

 

 

 
 



 

113 

CHAPTER 5 
EXPLAINING AUDIT PRODUCTION INEFFICIENCIES 

Introduction 

In the market for auditing services, auditors are jointly experts, who advise their clients on 

how much audit to purchase, and sellers who provide the actual service. This dual role of the 

auditor in the market provides him with an information advantage relative to the client, regarding 

the necessary amount of audit that a client needs. In this perspective, audits exhibit credence 

attributes (Darby and Karni 1973, Dulleck and Kerschbamer 2006). The theory of credence 

goods argues that an expert-seller, such as an auditor, has incentives to use his informational 

advantage strategically in order to maximize his profits by advising clients to purchase more of a 

service than needed (overauditing) and/or by providing less service than initially recommended 

(overcharging) or less service than the client needs (underauditing) (Dulleck and Kerschbamer 

2006). This information asymmetry is further exacerbated by its persistence, in that a client who 

accepts an auditor’s recommendation may never completely know that she paid for more of a 

service than needed, and by the nature of the audit service, such as its unobservability. This 

paper focuses specifically on the association between engagement specific characteristics and 

overauditing. 

Overauditing is defined as the act of selling more audit services than needed (i.e., the level 

of audit that the client needs is simply the amount of service the client would have purchased in 

the absence of the information asymmetry discussed above).  Overauditing may result in an 

inefficient quantity of audit being exchanged in the market in that the buyers of the audit service 

(i.e., clients, audit committees, and investors) are compelled to purchase more than what they 

may consider an optimal level from their perspective. Hence, understanding what drives 

overauditing is an important research question. 
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There is limited empirical evidence on the issue of overauditing particularly because 

researchers and regulators have been primarily concerned with underaudits (i.e., low quality 

audits). However, overauditing became an issue of interest primarily after the implementation of 

the Sarbanes Oxley Act of 2002 (hereafter SOX) and SOX section 404 requirements. For 

example, in the speech before the Council of Institutional Investors, SEC commissioner Annette 

Nazareth stated that the commission had “… heard complaints about auditors over-auditing in 

part because they fear that PCAOB inspectors would otherwise find their audits insufficient. The 

PCAOB itself has said that such over-auditing is not desirable” (Nazareth 2007). The 

inefficiencies associated with the implementation of PCAOB’s auditing standard #2, eventually 

led to the issuance of standard #5 whose goal was partially to reduce the incentive to overaudit. 

Similar concerns are expressed in a report by the US Chambers of Commerce which states that 

“overauditing exists” and “has been the cause of serious deterioration in many auditor-client 

relationships”. Further, the report argues that PCAOB’s Auditing Standard #2 “doesn’t provide 

much guidance as to when enough is enough with respect to the auditing of internal controls” 

(US Chambers of Commerce 2006). The recent controversy surrounding overaudits underlines 

the important issue at stake: buyers of the audit service may be paying for something that they 

might not need or want. Even though interest on this issue is heightened during periods of 

regulatory changes such as the introduction of SOX section 404, the issue nevertheless exists as 

long as the auditor acts as both the advisor and the supplier of audits. For example, O’Keefe et 

al. (1994) find that the extent of auditor reliance on the client’s internal controls does not affect 

the quantity and mix of auditing labor. This finding indicates that audit production could be 

inefficient in that the auditors might carry unnecessary tests even in the presence of strong 

internal controls. In addition, O’Keefe et al. 1994 do not find evidence in support of learning 
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over time further suggesting that audit production is inefficient. The absence of learning is very 

counterintuitive since one would expect that long auditor tenure would facilitate the audit 

process through learning. More recently, Doyle et al. (2007) find the surprising result that 

material weaknesses associated with section 302 of SOX are more strongly associated with the 

quality of accruals than the ones under section 404. They interpret this finding as auditors being 

more careful regarding the 404 requirements on internal controls (i.e., overauditing) by applying 

tougher standards and thus classifying some minor problems as material weaknesses. This may 

increase the number of material weaknesses that have no implication on the quality of internal 

controls and hence no effect on accrual quality.  Moreover, Ogneva et al. (2007) find that many 

of the disclosures related to material weaknesses do not lead to a higher cost of capital 

suggesting that firms do not face economic consequences for having disclosed weak controls. 

Finally, using the audit production data from one of the big auditing firms, Knechel et al. (2009) 

find that audits are produced inefficiently. Among the inefficient engagement they find that the 

average level of inefficiency, measured by use of Data Envelopment Analysis (DEA), is 75 

percent which means that inputs (costs of staff by rank) can be reduced by 25 percent to achieve 

the same level of audit assurance. 

Despite concerns about the inefficiencies associated with the production of audits, it is 

important to acknowledge however, that overauditing may lead to some positive externalities 

such as a higher level of assurance, even though this may not be the outcome that buyers of 

audits want. 

Similar to other credence goods, when an auditor recommends how much audit a client 

should purchase, he may use his expertise and knowledge of the audit advantageously by simply 

overstating the number of hours that are needed to complete an audit (Hubbard 1998, Alger and 
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Salanie 2006, Bartels et al. 2006, Fong 2005, Dulleck and Kerschbamer 2006). In the market for 

auditing services overauditing can be achieved in two ways: either ex-ante (before the start of the 

audit), or ex-post (during the audit process). Ex-ante overauditing is achieved when the auditor is 

able to contract for a larger number of audit hours than the level a client needs, as implied in the 

fixed fee. Ex-post overauditing occurs when more audit hours than previously agreed-upon are 

sold to the client. For example, the auditor may declare during the audit process that more testing 

is needed even though this may not be the case. It is assumed in this paper that given an auditor’s 

audit expertise and knowledge of his clients, he knows exactly which strategy (ex-ante or ex-

post) fits a particular client, if any at all. This assumption is built upon Fong (2005) who argues 

that expert-sellers are able to identify client-specific information that facilitates a seller’s 

strategic behavior. Thus, expert-sellers target their customers selectively and only prescribe 

unnecessary treatment if, based on the information they possess, they conclude that the strategy 

is implementable and profitable. 

In this paper, I investigate the audit engagement characteristics that are associated with 

overauditing. More specifically, I study the effect of competition, the cost of an audit, an 

auditor’s information about the client, a client’s own knowledge about the audit, and a client’s 

bargaining power on the likelihood of both ex-ante and ex-post overauditing. 

Ex-ante overauditing is measured as the difference between the planned audit hours and 

the hours predicted from an OLS regression which regresses actual hours worked on various 

client-specific characteristics. The predicted hours are used to proxy for the amount of audit that 

the client actually needs given the client’s own specific characteristics (i.e., this is the benchmark 

audit or the amount the client would have purchased in the absence of the information 

asymmetry), whereas planned audit hours are used as a proxy for the amount of audit service that 
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the auditor recommends to the client. Ex-ante overauditing is then defined as those instances 

where planned hours exceed the predicted. 

Ex-post overauditing is defined as those engagements with additional charged hours above 

the initial recommendation. More specifically, ex-post overaudits are identified as the profitable 

engagements where actual audit hours exceed planned hours. In this case, actual audit hours are 

used as a proxy for the final amount of audit sold to the client, and as before, planned hours are 

used as a proxy for the initial recommended amount. The requirement that these engagements be 

profitable is important to distinguish between cases when the additional hours are needed to 

gather sufficient evidence to render the opinion vs. the strategic case, when the additional audit 

hours are charged to simply increase profits. It is assumed that strategic overaudits are more 

profitable. The goal of this paper is to study factors that can explain the variances between the 

needed (predicted), the recommended (planned), and actual audit hours. 

Using a sample of 171 audit engagements from one of the big auditing firms, I find the 

following results. First, competition is negatively associated with both ex-ante and ex-post 

overauditing. This result is consistent with the theoretical prediction in DeAngelo (1981a) who 

finds that competition leads to low-balling, where low-balling can be viewed as the inability to 

sell additional audit hours. Ex-ante overauditing is also less likely to occur in clients that are 

costly to service where the audit cost is proxied by several risk measures. This result is consistent 

with the theoretical prediction that expert-sellers are more likely to prescribe unnecessary 

services to customers whose problems are more expensive to fix (Fong 2005). In the audit 

setting, risk is usually associated with higher costs (Simunic 1980, Hay et al. 2006) and therefore 

it is expected that high-risk firms experience ex-ante overauditing at a higher rate. 
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Ex-ante overauditing is also less likely to occur in engagements where the auditor spends a 

great amount of time talking to non-accounting personnel and when clients are under pressure to 

release their earnings numbers. The results also suggest that ex-ante overauditing is more likely 

to occur in clients that are highly prepared for the external audit where preparation indicates 

well-organized internal records. 

Similar to ex-ante overauditing, ex-post overauditing is also more likely to occur in riskier 

firms. Moreover, results suggest that when the auditor performs interim work on the client he is 

more likely to engage in ex-post overauditing. In contrast to its effect on ex-ante overauditing, 

the client’s level of preparedness is associated with less ex-post overauditing. Some results also 

indicate that ex-post overaudits are associated with a disproportionate amount of labor being 

allocated to the lower ranks of labor. It is interesting to note that observable client-specific 

characteristics like size, leverage, and complexity are not important. However, there is evidence 

that public companies seem to experience more ex-post overauditing than private companies. 

Development of Hypotheses 

Many services including medical, legal, car-repair, electrical, financial expertise, and 

audits exhibit credence attributes. The common feature across this diverse group of services is 

that the seller of the service is also the expert who offers advice as to which service is 

appropriate to buy and how much of it. Therefore, the expert-seller possesses an information 

advantage relative to the buyer and he may use this information advantageously. Dulleck and 

Kerschbamer (2006) list three main strategies that an expert-seller (or an auditor) can pursue in 

this case: overtreatment (overauditing), which amounts to recommending more of a service than 

a client needs, overcharging, which amounts to providing less service than initially 

recommended, and undertreatment (underauditing), where less service than needed is provided. 
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This paper focuses on the strategic action of overauditing, which is defined as the act of 

recommending and selling more audit than the level that the client may need or want. 

In addition to their expertise about the product they sell, expert-sellers may also be able to 

identify customer-specific characteristics that can further facilitate the overtreatment strategy. 

Fong (2005) is one of the earliest papers to point out that when expert-sellers prescribe 

unnecessary services, they do so selectively. That is to say that expert-sellers target only the 

consumers that they think would be most willing to pay for the exaggerated service. Fong (2005) 

cites anecdotal evidence that shows that women are more likely to be a target of unnecessary 

repairs by the car mechanics. In another case, Wade (1999) reports that it is most frequently the 

young and the old who are targeted by tour companies. In an article in the Money magazine, 

Allen Wood of the California Bureau of Consumer Affairs states that “dishonest mechanics don’t 

rip off every customer-only the ones they think are easy to fool” (Belsky 1996). These examples 

suggest that expert-sellers know exactly which consumers to target based on what they know and 

can learn about these consumers. 

However, there is a big difference between receiving an unnecessary auto repair or medical 

treatment and receiving more audit hours because the additional audit hours lead to a higher level 

of assurance, which is a positive outcome of having to pay for more audit than necessary, even 

though this may not be desirable on the part of the buyers of audits. 

In this paper, I study engagement-specific characteristics that facilitate the overauditing 

strategy. There is limited guidance from the theory of credence goods regarding an expert-

seller’s decision to engage in strategic behavior. Consequently, this investigation can be viewed 

as exploratory in examining the factors that might affect the extent to which an auditor might 

profitably overestimate the necessary amount of audit service for a particular client. 
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The first factor to be considered is the competition in the market for auditing services. 

Wolinsky (1993) demonstrates that experts are less likely to recommend unnecessary services 

when customers search for second opinions (i.e., when competition is high). Hubbard (1998) 

investigates the probability that motor vehicles fail emission inspections in a private firm that 

also carries out the repairs (i.e., expert-sellers) relative to state inspectors who simply provide the 

inspection but do not carry out the repairs (i.e., simply sellers). He finds differences across the 

two settings such that the probability of failure is higher in private firm settings consistent with 

the notion that when the seller of a service is also the expert there is a tendency to provide more 

of a service than needed which benefits the sellers because it generates a higher demand for their 

services. However, this study also finds that such overtreatment is less likely in areas with close 

geographic competitors. In audit research, it is often argued that in highly competitive markets 

auditors are willing to lowball their audit fee in order to get new clients (DeAngelo 1981a, Hay 

et al. 2006). Lowballing makes overauditing less likely because overauditing is essentially 

quoting higher fees (to cover the additional recommended audit hours). These results suggest that 

competition mitigates the ability to exaggerate audit hours needed to complete the audit. 

Hypothesis 1 below formalizes this statement 

H1: Overauditing is less likely to occur in highly competitive markets 

In a theoretical model, Fong (2005) finds that when experts face heterogeneous consumers 

who differ based on how costly it is to service them, the experts are more likely to quote 

unnecessary services to clients that are costlier to service. In the market for auditing services 

some clients are riskier, and more complex, and therefore maybe more expensive to audit 

(Simunic 1980, O’Keefe et al. 1994). Overauditing is attractive to the auditor especially since 

risk can be associated with high litigation costs and therefore the auditor can protect himself 
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against heightened risk by overstating the necessary audit hours. Following Fong’s prediction it 

is then argued that overauditing is more likely to occur in clients that are costly to audit leading 

to hypothesis 2 below: 

• H2: Overauditing is more likely to occur in clients that are costly to audit 

When experts interact with their customers they are able to discover customer-specific 

features that facilitate the ability to convince customers to purchase more of a service than is 

necessary (Fong 2005). For example, experts can figure out who among customers is more 

willing to pay for additional services. In a similar fashion, an auditor’s private information about 

a client can help him identify facts about specific clients that may make them more or less 

willing to accept purchasing additional audit hours. Therefore, it is expected that an auditor’s 

private information about a client may increase or decrease the likelihood of overauditing 

depending on the type of information received. Hypothesis 3 below formalizes this statement: 

• H3: Auditor’s private information about the client affects the likelihood of overauditing 

Dulleck and Kerschbamer (2006) argue that clients can mitigate overtreatment by 

educating themselves about their condition and therefore about how much service they need to 

purchase. More educated consumers have a better understanding of how much service to buy and 

accept from the expert. For example, Fong (2005) cites evidence that men are less likely to 

accept car repair recommendations from their mechanic presumably because they are better 

informed about car matters. Using a similar logic, some audit clients may have more knowledge 

about the level of audit that is necessary and therefore may be less likely to accept an auditor’s 

recommendation and/or more be in a more powerful position to negotiate less hours. This 

statement is formalized in hypothesis 4 below: 

• H4: Overauditing is less likely to occur in well-informed clients 
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Prior audit research argues that large clients have more bargaining power vis a vis the 

auditor and thus maybe in stronger position to negotiate a lower fee (and thus lower hours) than 

the one recommended by the auditor (Castarella et al. 2004). If this is the case, then a client’s 

bargaining power is negatively associated with the degree of overstating audit hours. The 

hypothesis below formalizes this statement: 

H5: Client’s bargaining power is negatively associated with overauditing 

Research Design  

Empirical Model 

To test the association between engagement-specific characteristics and overauditing the 

following probit regressions are estimated. 

EXAGG =  a0 + a1(FIRSTYEARi) + a2(EFFICi) + a3(ROMMi) + a4(SDi) + a5(ROAi)  

                        + a6(SUBi) + a7(HRELYi) + a8(NREPTSi) + a9(BUSi) + a10(INTRMi) 

                        + a11(OUTSDi) + a12(DAYSEi) + a13(LPREPi) + e                                       (5-1) 

 
EXCD =  b0 + b1(FIRSTYEARi) + b2(EFFICi) + b3(ROMMi) + b4(SDi) + b5(ROAi)  

                     + b6(SUBi) + b7(HRELYi) + b8(COMPLXi) + b9(LEVi) + b10(PUBLICi)  

                     + b11(NREPTSi) + b12(BUSi) + b13(INTRMi) + b14(OUTSDi) + b15(DAYSEi) 

                     + b16(NASi) + b17(TAXi) + b18(PTIMEi) + b19(MTIMEi) + b20(ITIMEi)  

                     + b21(LPREPi) + b22(LASSETSi) + b23(OPINi) + b24(SCOPEi) + u                 (5-2) 

 
Where: 
EXAGG = equals 1 if planned hours are greater than predicted; zero otherwise 
 
EXCD = equals to P_EXCD, A_EXCD, and U_EXCD one at a time and where 

P_EXCD equals 1 if actual hours are greater than planned and engagement profitability 
(PROF) is greater than the median; A_EXCD equals 1 if actual hours are greater than 
planned and hourly audit fees (AFH) are greater than the median; and U_EXCD equals 1 if 
actual hours are greater than planned and audit fee residuals (UFEE) are positive 

 
FIRSTYEAR = equals 1 for first-year clients;0 otherwise 
 
EFFIC = efficiency score from the DEA model (see Appendix E) 
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ROMM = equals 1 if the risk of material misstatement as assessed by the auditor is high; 0 
otherwise 

 
SD = the number of significant deficiencies discovered by the auditor during the audit 
 
ROA = net income divided by total assets 
 
SUB = equals 1 if the client is a subsidiary of another organization; 0 otherwise 
 
HRELY = equals 1 if the auditor places a high reliance on the client’s internal controls; 0 

otherwise 
 
COMPLX = client’s operational complexity as assessed by the auditor; ranges from 1(very 

simple) to 5(very complex) 
 
LEV = long-term debt divided by total assets 
 
PUBLIC = equals 1 if the client is a public company; 0 otherwise 
 
NREPTS = total number of reports prepared for the client 
 
BUS = percent of time spent on understanding a client’s business 
 
INTRM = equals 1 if the auditor performed interim work; 0 otherwise 
 
OUTSD = equals 1 if percent of time spent with non-accounting personnel is high; 0 otherwise 
 
DAYSE = the number of calendar days lapsed after the client’s fiscal year-end up to the date of 

the client’s issuance of the earnings press release 
 
NAS = equals 1 if the auditor provides other non-audit services; 0 otherwise 
 
TAX = equals 1 if the auditor provides tax services; 0 otherwise 
 
PTIME = hours expended by the partner divided by total audit hours 
 
MTIME = hours expended by the manager divided by total audit hours 
 
ITIME = hours expended by the in-charge divided by total audit hours 
 
LPREP = equals 1 if the client is very well-prepared for the external audit as assessed by the 

auditor; 0 otherwise 
 
LASSETS = natural log of total assets 
 
OPIN = equals 1 if the client receives an unqualified opinion; 0 otherwise 
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SCOPE = equals 1 if there was a scope expansion; 0 otherwise1 
 
The Dependent Variable: Overauditing 

The benchmark audit 

In the previous section it was argued that audit hours needed to complete an audit can be 

strategically overstated. The overstatement can either be ex-ante or ex-post. In order to identify 

cases of overauditing, the benchmark (non-exaggerated) amount of needed audit must be 

estimated. To do this I run a regression of actual audit hours as a function of various client-

specific characteristics. More specifically, based on prior research, actual audit hours are 

regressed on client size, complexity, risk, auditor’s reliance on the client’s internal controls, the 

existence of a client’s internal audit department, provision of other non-audit services, the 

number of reports issued by the auditor, and whether the client is a public entity (Hay et al. 2006) 

(see Appendix B for more details).  Using the coefficients from this regression output, the 

benchmark audit (PRED) is equal to the predicted hours. Thus, the benchmark audit is the 

expected demand for audit hours based on client characteristics. 

Ex-ante overauditing 

In the market for auditing services, one method to achieve overauditing is by prescribing a 

higher amount of audit service than the level needed. I label this strategy as ex-ante overauditing 

in that it occurs prior to the start of the audit when the client initially agrees to purchase the 

amount recommended by the auditor. In the car-repair business this strategy occurs when “a 

small problem is diagnosed as a much bigger one” (Belsky 1996). 

As argued in this paper, the auditor might strategically deviate from the benchmark audit 

and overestimate the audit hours needed. If this is the case, the auditor recommends a higher than 

                                                   
1 All variables are defined in Appendix C. 
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necessary level of audit service. Planned audit hours (HPLAN) are used as a proxy for the 

recommended level of audit. The planned hours represent the auditor’s ex-ante assessment of 

what the auditor thinks is appropriate for the client plus an amount that reflects the auditor’s 

strategic action. Ex-ante overauditing is then measured as the positive difference between 

planned (HPLAN) and the benchmark hours (PRED). Ex-ante overaudits are identified by the 

variable EXAGG, which equals 1 if planned hours (HPLAN) exceed the benchmark (PRED), 

and zero otherwise. 

Ex-post overauditing 

In addition to ex-ante overauditing, the auditor can also overstate hours after the start of the 

audit. For example, the auditor might convince the client that additional audit hours are needed 

to collect sufficient evidence to render the opinion. Belsky (1996) refers to a similar strategy that 

might occur in the auto-repair business as “the old bait and switch” strategy in that “a low-price 

deal eventually turns into a big-ticket boondoggle”. In many cases, the additional increase in 

audit hours maybe for legitimate reason, as for example is the case when the auditor discovers 

conditions that truly warrant more testing, however given that the auditor is the expert that 

decides what is necessary and what is not, in some cases the additional increase in audit hours 

may just simply reflect the auditor’s strategic action. It is the latter that I refer to as ex-post 

overauditing. Ex-post overauditing is defined as overstatement of audit hours after the start of 

the audit process. However, as mentioned earlier ex-post overauditing could also be non-strategic 

in that the auditor might have a legitimate reason to increase audit hours beyond the initial level 

on the grounds that more testing is truly necessary to issue an opinion. Since the interest of this 

paper is to investigate strategic overaudits, it is important at this point to distinguish between 

overaudits that are strategic vs. those that are non-strategic. I do so by first imposing the 

assumption that if overauditing is strategic it is more likely to result in higher profits than if it is 
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non-strategic. Three different measures of profitability are used to distinguish profitable 

overaudits. These measures are the engagement profitability (PROF), audit fee per hour (AFH), 

and the unexpected audit fee (UFEE). PROF is the ratio of actual audit fees divided by the 

standard fee. The standard fee represents the highest estimate of the audit fee that can be 

received from a client. The ratio is thus an estimate of a discount, the higher the ratio the lower 

the fee discount and thus the higher the profitability. AFH measures the hourly fee rate so that 

higher hourly rates proxy for more profitable audits. Finally, the unexpected audit fees (UFEE) 

are the residuals from the audit fee regressions model that regresses actual fees paid to the 

auditor on client specific characteristics (see Appendix D for more details), where positive 

residuals are used to indicate profitable engagements. In addition to being profitable, ex-post 

overaudits must also meet the condition that final audit hours charged to the client are greater 

than the initial agreement. As before, planned hours (HPLAN) proxy for the initial contracted 

audit hours, whereas the actual hours worked (HACT) proxy for the final amount of audit sold to 

the client. I define the following three variables as proxies for ex-post overauditing: P_EXCD 

equals 1 for engagements where actual audit hours (HACT) exceed planned hours (HPLAN) and 

for which PROF is greater than its median value; A_EXCD equals 1 for engagements where 

actual audit hours exceed planned hours and for which AFH is greater than its median value; and 

U_EXCD equals 1 for engagements where actual audit hours exceed planned hours and the audit 

fee residuals (UFEE) are positive. The analysis in the next section studies the association 

between overaudits and engagement-specific characteristics. 

Factors Associated with Overauditing 

This section discusses the measures that are used to proxy for the following theoretical 

constructs: competition, the cost of an audit, the auditor’s private information about the client, a 

client’s own knowledge about the external audit, and a client’s bargaining power. 
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Competition 

I use two measures that proxy for competition: first, consistent with prior research which 

argues that competition in the audit markets is highest in the first year of auditor-client 

relationship (DeAngelo 1981a), I include FIRSTYEAR which equals 1 for first year 

engagements and zero otherwise. Second, consistent with prior research which argues that 

production efficiency is high in competitive markets (Hay and Liu 1997), I use the audit 

production efficiency as proxy for competition. The efficiency of the audit (EFFIC) is measured 

using Data Envelopment Analysis and closely follows Dopuch et al. (2003) model (see Appendix 

E for details). Based on hypothesis 1, FIRSTYEAR and EFFIC are expected to be negatively 

associated with overauditing. 

Cost of providing an audit 

I use eight different measures to proxy for the audit cost. Prior audit research finds that 

firms with a high risk of material misstatement have higher audit fees indicating that such firms 

are more costly to audit (O’Keefe et al. 1994, Bell et al. 2008). Therefore, I include ROMM 

which equals 1 if the risk of material misstatement is high and zero otherwise. ROMM is based 

on the auditor’s judgment before audit substantive tests are carried out. Second, I also use the 

number of significant deficiencies (SD) that the auditor finds during the audit process as a proxy 

of a client’s risk and therefore cost. Based on hypothesis 2, ROMM and SD are predicted to be 

positively related to the probability of overauditing. A client’s profitability could also affect the 

likelihood of overauditing. Profitable firms may have less incentives to commit a reporting fraud 

(Dechow et al. 1996), a condition that might make it harder for the auditor to justify an increase 

in audit hours. Therefore, a client’s profitability is predicted to be negatively related to the 

likelihood of overauditing. Client’s profitability (ROA) is measured as the ratio of net income 

over total assets. The analysis also considers whether the client is a subsidiary (SUB) of another 
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organization. Subsidiaries maybe smaller and less complex than their parent organizations and 

less costly to audit, therefore they may be a lesser target of overauditing (Fong 2005). Based on 

this discussion, it is predicted that SUB is negatively related to the probability of overauditing. 

The auditor’s extent of reliance on the client’s internal controls can also affect the overstatement 

of audit hours. If a client’s internal controls are strong then the auditor may decide to rely on 

these controls and limit the extent of testing (O’Keefe et al. 1994). Therefore, reliance on 

controls is a good indicator of a client’s risk and the cost of performing the audit. To capture this 

situation, HRELY equals 1 for engagements with high internal control reliance and zero 

otherwise. Based on hypothesis 2, since HRELY indicates less costly audits, it is predicted that 

HRELY is negatively associated with overauditing. Two other measures of audit costs are a 

client’s complexity of operations and leverage. Prior audit research argues that a client’s 

complexity and leverage are positively associated with audit fees (O’Keefe et al. 1994, Hay et al. 

2006) indicating high risk. Therefore, I include COMPLX which measures the complexity of 

operations as assessed by the auditor, and LEV, which measures the ratio of long-term debt to 

total assets. Finally, public firms are considered to be more risky and therefore costlier to audit. 

For example, O’Keefe et al. (1994) find that publicly traded firms pay higher fees than private 

firms. Therefore, it is expected that overaudits are more likely to occur in publicly traded firms. 

The variable PUBLIC equals 1 if the client is a publicly traded company and zero otherwise. 

Note that while some of the measures that are used to explain ex-ante overauditing might not be 

discovered until after the start of the audit, they could still be reasonably anticipated by the 

partner based on his expertise and prior information. Therefore, they are expected to affect both 

the likelihood of ex-ante overauditing and ex-post overauditing. 
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Auditor’s private information 

I use eight measures to proxy for an auditor’s private information about the client. The first 

factor is the number of reports the auditor prepares for the client. Prior research finds that audit 

fees and effort are higher when the auditor issues multiple reports (Hay et al. 2006, Bell et al. 

2008), however preparation of multiple reports can be used to obscure the level of the necessary 

amount of audit and thus facilitate the likelihood of ex-ante overauditing. For example, a larger 

number of hours can be quoted and justified on the basis of having to prepare multiple reports. 

The number of reports can also affect the likelihood of ex-post overauditing. The rationale is that 

when multiple reports are issued the auditor may have to do additional audit work to satisfy the 

requirements for each report. As a consequence, the auditor may be able to learn additional 

information about the client that would have not been possible if only one report were issued and 

can use that information to justify an increase in audit hours. The number of reports (NREPTS) 

is therefore included as a factor that is associated with the likelihood of overauditing. 

The auditor’s knowledge about the client can also be inferred by observing certain 

characteristics about how audits are structured. More specifically, I include the percent of time 

that the auditor spends on understanding the client’s business (BUS), the auditor’s interaction 

with non-accounting personnel (OUTSD), and whether the auditor performs interim work for the 

client (INTRM). The logic for including BUS and OUTSD in determining the likelihood of ex-

ante overauditing is that when auditors spend a lot of time understanding the client’s business or 

talking to non-accounting staff it is probably because they lack general information about the 

client (Johnson et al. 2002, DeAngelo 1981a, Ghosh and Moon 2005, Carey and Simnett 2006, 

Beck and Wu 2006, and Davis et al. 2007), hence they lack client-specific information which is a 

necessary condition for any strategic action. If this is the case, then both BUS and OUTSD are 

predicted to be negatively associated with the likelihood of ex-ante overauditing.  Time spent 
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understanding the business or talking to non-accounting personnel can also affect the probability 

of ex-post overauditing. The logic here is that the more time an auditor spends on these activities 

the more likely he is to discover various aspects of the client’s business that he may have not 

known before or could not learn from only performing audit tests. This additional information 

could facilitate the strategy of ex-post overauditing. Therefore, I include the variable BUS which 

measures the percent of time spent on understanding the client’s business and OUTSD which 

equals 1 for engagements where percent of time spent with personnel outside of the financial 

reporting process is high, and zero otherwise. 

An auditor can also learn additional information about the client by performing interim 

audit work. This information could help to justify an increase in the audit hours for the year-end 

audit therefore it can affect both ex-ante and ex-post overauditing.  Therefore, I include the 

variable INTRM which equals 1 if the auditor performed interim work and zero otherwise. 

An auditor’s information on whether a client is under pressure to release earnings numbers 

could also affect the likelihood of overauditing. Auditors may respond to this pressure by 

accommodating a client’s request for a faster audit in exchange for an increased number of audit 

hours. However, their ability to do so may depend on the underlying sources of the pressure. 

Prior research suggests that larger clients are under more pressure to not delay the release of their 

earnings partly in response to these firms’ investor base that demands more timely information 

(Sengupta 2004).  Prior research also suggests that large firms have more bargaining power to 

negotiate lower fees (Castarella et al. 2004) therefore making it difficult for an auditor to 

overaudit in this case. On the other hand, firms with bad news also have incentives to release 

their earnings early as a way to mitigate litigation risk (Skinner 1994, Skinner 1997). If the 

pressure to release earnings arises from litigation risk then overauditing may be more likely 
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because as argued before risky clients are more costly to audit and in turn more likely to 

experience overauditing (Fong 2005).  I measure a client’s pressure to release earnings (DAYSE) 

as the number of calendar days lapsed after the client’s fiscal year-end up to the date of the 

client’s issuance of the annual earnings press release. 

Another element that could affect the overstatement of the necessary audit is whether the 

client also purchases other non-audit services from the auditor. Here too, the prediction is not 

straight-forward. First, the provision of non-audit services can exacerbate the auditor’s 

information advantage as provision of such services can enrich auditor’s knowledge about the 

client’s operations beyond the knowledge gained simply through the audit process. The theory of 

credence goods argues that information asymmetry makes strategic actions more likely, thus 

from this perspective additional non-audit services can increase auditor’s ability to overstate 

audit hours (Dulleck and Kerschbamer 2006). However, prior research and anecdotal evidence 

suggest that often audits are used as loss-leaders in order to gain the more lucrative consulting 

contracts (Asthana et al. 2004, Antle et al. 2006). This perspective predicts that high non-audit 

services lead to lower audit fees (and thus hours), therefore mitigating the auditor’s ability to 

quote unnecessary audit hours. Two measures are used to proxy for non-audit services, NAS, 

which is an indicator variable that indicates whether audit clients also purchase other non-audit 

services from the auditor, and TAX which indicates whether the client purchases tax services. 

Because the information learned through the provision of non-audit services is generated after 

the start of the audit, it is not used as a determinant of ex-ante overaudits. 

Finally, I also consider factors that relate to labor mix. Labor mix has to do with how labor 

is allocated among different ranks. Labor mix can be a good proxy for an auditor’s information 

because different ranks of labor do different tasks (Hackenbrack and Knechel 1997) and doing 
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different tasks can lead to different information sets. Therefore, I include PTIME, MTIME, and 

ITIME which measure the ratio of hours expended by partners, managers, and in-charge, 

respectively, over total hours. The coefficient on each rank measures the effect of that rank on 

the likelihood of overauditing relative to the lowest rank, which is hours worked by staff 

(STIME). Similar to non-audit services, labor mix proxies for information gathered ex-post and 

therefore is not included as a determinant of ex-ante overauditing. 

Client’s own information 

A client’s preparedness about the external audit is used to proxy for the client’s own 

knowledge. The level of preparedness relates to issues like how well-organized are the client’s 

records, significant changes in key personnel, preparation for the external audit, timely voluntary 

disclosure of audit-relevant information and so on. A client that is well-prepared may know more 

about the audit hours that are necessary to complete the engagement and therefore may be less 

likely to accept a recommendation that exceeds her estimate. A client’s own knowledge is 

expected to have a stronger effect on ex-post overauditing because this is the time when the 

auditor has a more direct interaction with lower-level personnel like internal audit staff who 

based on their level of preparation may know about the audit process and can monitor the 

auditor’s work. In order to control for a client’s own information I include LPREP which equals 

1 if the auditor assesses that the client is very well prepared for the audit in question, and zero 

otherwise. 

Client’s bargaining power 

Following prior literature (Castarella et al. 2004), I use client size (LASSETS) measured as 

the natural log of total assets to proxy for a client’s bargaining power. 
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Other control variables 

Finally, I also control for factors that might be associated with an increase in audit hours. 

These factors are SCOPE which equals 1 if the auditor declared that a scope expansion was 

necessary, and OPIN that equals 1 if the client received an unqualified opinion. These two 

factors are only used to determine the likelihood of ex-post overauditing because the opinion is 

determined at the very end of the audit process, well-after the ex-ante overauditing decision has 

been implemented. Further, auditors usually declare an audit scope expansion during the audit 

process and not before the start of the audit. Therefore OPIN and SCOPE are considered 

irrelevant for the purposes of ex-ante overauditing.2  

Empirical Results 

Descriptive Statistics 

Table 5-1 presents the summary statistics of engagement variables related to equations (5-

1) and (5-2). Table 5-1 shows that the mean (median) value of audit production efficiency 

(EFFIC) is 0.91 (0.92). This level of efficiency is considered high when compared to prior 

findings in the literature (Dopuch et al. 2003, Knechel et al. 2009), however efficiency seems to 

vary considerably with its 10th and 90th percentile values of approximately 0.76 and 1, 

respectively. Moreover, the higher efficiency could also result from the smaller sample size in 

this study relative to prior studies.  Further, it is also shown that on average the auditor spends 

about 36 percent of the total time on understanding the client’s business (BUS), although this 

measure also varies as shown by the values of the 10th and 90th percentile which range between 

15 and 50 percent. Information on significant deficiencies (SD) shows that the average (median) 

number of significant deficiencies discovered for a particular client is 8 (4). In terms of the 

                                                   
2 Note that equation (5-1) does not include COMPLX, LASSETS, LEV, and PUBLIC because by construction these 
factors are included on the left-hand side of the equation. 
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number of days that it takes to issue earnings releases (DAYSE), it is shown that on average it 

takes about 47 days from the client’s fiscal year-end up to the release of annual earnings, with a 

median level of 37 days. 

Statistics on labor mix reveal that consistent with prior research (Bell et al. 2008), higher 

ranks of labor are allocated less time than the lower ranks. More specifically, partners (PTIME) 

and managers (MTIME) use about 6 and 17 percent of the total audit hours, respectively, while 

in-charge (ITIME) and staff (STIME) about 33 and 37 percent, respectively. 

Information about audit hours reveals that the mean (median) level of actual, planned, and 

predicted audit hours is 2,252, 2,027, and 1,920 (1,346, 1,100, and 1,226), respectively. This 

means that on average, planned hours (HPLAN) exceed predicted (PRED) by an additional 106 

hours, whereas actual hours (HACT) exceed planned (HPLAN) by 225 hours. These simple 

statistics may provide some support for the overauditing hypotheses. 

Table 5-2 shows the frequency distribution of dichotomous variables. About half of the 

sample is first-year clients as indicated by the frequency distribution of FIRSTYEAR which 

shows that 87 firms (51 percent of the sample) are new clients. In terms of the risk distribution, it 

is shown that 88 firms (51 percent) are considered to have a high risk of material misstatement 

(ROMM), whereas assessment of internal control quality reveals that 18 firms (11 percent) seem 

to have strong controls such that the auditor is willing to place a high reliance on those controls 

(HRELY). In terms of whether clients are public firms and whether they are subsidiaries of other 

organizations, it is shown that a good majority (about 66 percent) are public firms, whereas only 

about 18 percent of the sample, or 31 firms, are subsidiaries of other organizations. Also, about 

149 clients (87 percent) received an unqualified opinion that their financial statements fairly 

present the financial condition. The data also reveals that in about 89 firms (52 percent) there is a 
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scope expansion, suggesting that potential problems discovered during the audit process could 

explain the variance in the actual versus planned hours. Client’s preparation for the external audit 

is considered to be high in about 75 engagements (44 percent of the sample) suggesting that the 

majority of firms are not well-prepared for the audit process in that they maintain messy records, 

have a high turnover of personnel etc. In terms of the audit structure, the data shows that in a 

considerable number of engagements (39 percent) the auditor spends a long time conducting 

inquiries with personnel outside the finance and accounting functions (OUTSD). Also, interim 

work (INTRM) is performed in about 28 engagements (16 percent). Data on non-audit services 

reveals that a greater number of firms (120) purchase tax services (TAX), while only about 79 

firms purchase other consulting services (NAS). Finally, industry distribution reveals that 66 

percent of the sample belongs to the consumer and industrial business industry (CIB), while the 

remainder is from the information, communication and entertainment industry (ICE). 

Table 5-3 shows the mean distribution of certain engagement variables by EXAGG, the 

proxy for ex-ante overauditing. Note that based on the value of EXAGG, about a third of the 

sample, or 57 engagements, are classified to be ex-ante overaudits. The table also shows mean 

differences of various variables across EXAGG, and the associated significance based on a t-test. 

First, note that hours planned exceed the predicted value (HPLAN – PRED) by 1,545 hours in 

the case of overaudits (EXAGG = 1), whereas for non-overaudits the predicted exceed planned 

hours by 613 hours. Moreover, the mean difference of the excess hours (2,157 hours) between 

ex-ante overaudits and the remainder of the sample is significant at 1 percent. Further, 

profitability data indicates that profits are higher for ex-ante overaudits relative to the remainder 

of the sample when using all three measures of profitability (PROF, AFH and UFEE), and 

significantly more profitable under two measures of profitability (AFH and UFEE). These 
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descriptive statistics provide evidence that ex-ante overaudits are profitable to the auditor. Also 

note that the efficiency score (EFFIC), which is used to proxy for competition, is significantly 

smaller for ex-ante overaudits providing support for the hypothesis that overauditing is less 

likely to occur in competitive settings. The data also reveals that in overaudited engagements, a 

greater percent of time is spent on understanding the business of the client (47 versus 30 

percent), although the difference is not significant. It is interesting to note that overaudits have 

significantly more deficiencies than the non-overaudits, which provides univariate support for 

the theoretical prediction that overaudits are more likely to occur in clients that are costly to 

service (i.e., those that have significant reporting deficiencies). There seems to be no differences 

across the two groups in the number of reports produced and the number of days to the earnings 

release. 

Tables 5-4, 5-5, and, 5-6 show the distribution of the continuous engagement variables by 

the three measures of ex-post overauditing, P_EXCD, A_EXCD, and U_EXCD, respectively. 

The last column in the tables presents mean differences across the overaudits and non-overaudits 

and the associated significance based on the t-tests. First, note that the value of HACT – HPLAN 

is positive, (or more positive) for the ex-post overaudits, relative to the non-overaudits. Mean 

differences of HACT-HPLAN between the overaudits and non-overaudits are significant for 

P_EXCD and U_EXCD. Interestingly, in all three tables the overaudits are more profitable than 

non-overaudits when using all three measures of profitability (PROF, AFH, and UFEE) 

indicating that ex-post overaudits are profitable to the auditor. This provides confidence that ex-

post overaudits are well-identified. Univariate mean differences between the overaudits and the 

non-overaudits show that they are not significantly different from each other in many different 

aspects. The only differences are in the number of reports (Table 5-5), where the number of 



 

137 

reports (NREPTS) issued for the overaudit group is twice as large as that of the non-overaudit 

group, and in the number of significant deficiencies (SD) which is also greater for the overaudit 

group (Table 5-4). Moreover, the two groups also differ in that the in-charge (ITIME) is 

allocated less labor in the overaudit group, and it seems to be replaced by the staff (STIME). 

Table 5-7 shows the correlation matrix of the variables related to equation (5-1). First note 

that EXAGG is negatively related to both measures of competition (FIRSTYEAR and EFFIC) 

further indicating that ex-ante overstatement is less likely in competitive settings. Moreover, the 

results show that EXAGG is also negatively related to the number of days it takes for the 

earnings release indicating that when clients are under pressure to release earnings, there is less 

of a chance to overstate audit hours. On the other hand, EXAGG is positively related to the 

number of significant deficiencies (SD) and the percent of time spent understanding the client’s 

business (BUS). 

Table 5-8 shows the correlations for variables related to equation (5-2). First, note that the 

three measures of ex-post overauditing (P_EXCD, A_EXCD, and U_EXCD) are positively 

correlated. This correlation is especially strong between P_EXCD and A_EXCD, where the 

correlation coefficient is 0.67 indicating that these two variables measure a similar construct. The 

correlation between P_EXCD and U_EXCD is 0.39, whereas the correlation between A_EXCD 

and U_EXCD is 0.37 indicating that U_EXCD may be measuring a slightly different construct 

than P_EXCD and A_EXCD. Some interesting observations include that in general EXCD is 

positively correlated with PUBLIC indicating that the likelihood of ex-post audit overstatement 

is more likely for public firms, while it is negatively associated with LPREP suggesting that a 

well-prepared firm has less of a chance to experience ex-post overauditing. Finally, interim work 

(INTRM) is positively associated with EXCD indicating that if an auditor performs interim work 
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he is more likely to ex-post overstate audit hours. This result is consistent with the information 

view in that interim work provides the auditor with additional information that can be used 

strategically later. Importantly, EXCD is also positively associated with SCOPE suggesting that 

for some of the engagements the overstatement of audit hours arises for non-strategic reasons 

like when the auditor deems it necessary to expand the audit scope. This shows the importance of 

controlling for this variable. 

Probit Results 

Ex-ante overauditing 

Table 5-9 presents the probit results of equation (5-1). As stated earlier the investigation is 

exploratory therefore different variations of equation (5-1) are presented in the table. The 

interpretation of the results will be based on the complete model which is model (8) shown in the 

last column of Table 5-9. First, note that the model is reasonably well-specified with a pseudo R2 

of 29 percent. The results of the probit regression show that competition (FIRSTYEAR and 

EFFIC) negatively affects the likelihood of ex-post overauditing. This is consistent with the 

theoretical prediction that competition mitigates overauditing (DeAngelo 1981a, Wolinsky 1993, 

Hubbard 1998). In terms of the measures that proxy for the cost of an audit, the results show that 

the risk of material misstatement (ROMM) and the number of significant deficiencies (SD) are 

positive and significant, suggesting that client risk (and hence the cost of auditing) are positively 

associated with the likelihood of ex-ante overauditing. In addition, the results also show that 

being a subsidiary of another organization is negatively associated with the likelihood of ex-ante 

overauditing. Altogether, these findings are consistent with the theoretical prediction that experts 

are more likely to exaggerate the needed service when they face high-cost consumers (Fong 

2005). For example, subsidiaries may be cheaper to service because they may be smaller and less 

complex than parent organizations and therefore less likely to be targets of overauditing. Client’s 
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profitability (ROA) and the extent of reliance on internal controls (HRELY) do not seem to be 

associated with ex-ante overauditing. 

In regards to the auditor’s private information about the client, the results indicate that the 

percent of time spent understanding the client’s business (BUS) is positively and significantly 

associated with the likelihood of ex-ante overauditing. This result is a bit unexpected because it 

suggests that overauditing is more likely to occur when auditors lack client-specific information 

which is contrary to what theory predicts. However, percent of time spent understanding a 

client’s business could also proxy for risk. Prior research in auditing finds that auditors spend a 

lot of time understanding their clients’ business during the early years of auditor-client tenure 

(i.e., short tenures). Since short-tenure engagements are associated with a higher risk of litigation 

it then follows that engagements with a high BUS are risky. In this perspective, the positive and 

significant coefficient on BUS conforms to the theoretical prediction that clients that are risky 

will experience more overauditing. Interestingly, time spent talking to non-accounting personnel 

(OUTSD) negatively affects the likelihood of ex-ante overauditing. This finding is consistent 

with the theoretical prediction that less client-specific information reduces the likelihood of 

overauditing. Another interesting result is that overauditing is less likely to occur in clients that 

are under pressure to release earnings as measured by DAYSE.  As argued earlier both large 

firms and firms with high litigation risk are under pressure to release their earnings on a timely 

fashion. The result on DAYSE is more consistent with the large firms reporting early because 

they are the ones least likely to experience overauditing. It is interesting to also note that the 

number of reports issued for the client (NREPTS) and interim work (INTRM) are not associated 

with the likelihood of ex-ante overauditing. The coefficient on client preparedness (LPREP) is 
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positive and significant indicating that ex-ante overauditing is more likely to occur when the 

client is well-prepared for the external audit. 

Ex-post overauditing 

Tables 5-10, 5-11, and 5-12 present the probit regression results of equation (5-2) when the 

dependent variable is equal to P_EXCD, A_EXCD, and U_EXCD, respectively. Because 

equation (5-2) includes many proxies that measure the same underlying constructs, I also run a 

stepwise probit regression. The results of the stepwise probit are shown in the last column of 

Table 5-10, 5-11, and 5-12. 

Recall that the dependent variable of interest, P_EXCD, A_EXCD, and U_EXCD equals 1 

if actual hours exceed planned hours and if profits are high. Five different variations of equation 

(5-2) are estimated including the stepwise probit regression model. Interpretation of the results 

will be based primarily on the stepwise regression outcome. 

Results in Table 5-10 show the probit regression results for P_EXCD, the case where ex-

post overaudits are identified based on the engagement profitability (PROF). The model is 

reasonably well-specified with a pseudo R2 of 11 percent. The results indicate that ex-post 

overauditing is less likely to occur in highly competitive settings (based on models 1 through 4), 

as measured by FIRSTYEAR, although this variable is not significant in the stepwise probit. In 

terms of variables that proxy for the audit costs, results indicate that only PUBLIC and HRELY 

are significant. More specifically, public companies seem to experience more overauditing as 

suggested by the positive and significant coefficient on PUBLIC. Also, there seems to be less 

overauditing when the auditor places a high reliance on a client’s internal controls, as measured 

by HRELY. Both these results are consistent with the theoretical prediction in Fong (2005) since 

PUBLIC indicate high-cost audits whereas HLREY could indicate low-cost audits.  Various 

client characteristics that are observable to researchers like profitability (ROA), complexity 
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(COMPLX), and leverage (LEV) are not significantly associated with the likelihood of ex-post 

overauditing. 

In regards to the auditor’s private information, the results indicate that when auditors 

perform interim work on the client (INTRM) there is a higher chance of ex-post overauditing. 

This is consistent with the prediction that client-specific information learned through performing 

interim work increases the likelihood of ex-post overauditing. On the other hand, information as 

measured by the percent of total time spent by partners (PTIME) is negatively associated with 

the likelihood of ex-post overauditing. This result suggests that information learned through 

tasks performed by partners makes overauditing less likely relative to information learned 

through tasks performed by the lower ranks like staff. Moreover, performing tax services (TAX) 

makes ex-post overauditing less likely although this result is not significant in the stepwise 

regression. Other measures of the auditor’s information like the number of reports (NREPTS), 

percent of time spent on understanding the client’s business (BUS), percent of time spent with 

non-accounting personnel (OUTSD), the client’s pressure to release earnings (DAYSE), and 

performance of non-audit services (NAS) do not seem to be associated with ex-post 

overauditing. This is somewhat surprising because the provision of non-audit services (including 

tax) may enrich the auditor’s information about the client and can therefore potentially facilitate 

strategic behavior. However, this paper only focuses on the strategy of overstating audit hours 

(i.e., overauditing), so it could very well be that the provision of non-audit services affects other 

potential strategic choices. Nevertheless, the results (or lack of) associated with the non-audit 

services could also be explained on the grounds that since non-audit services may be a lucrative 

business for the auditor, he may have less incentives to overstate audit hours in audit clients that 

also purchase non-audit services. 
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Interestingly, the preparation level of the client (LPREP) is negatively associated with the 

ex-post overstatement of audit hours. This may be the case because client preparation could be 

indicative of how seriously the client considers the external audit and also about her own 

knowledge as to whether additional audit hours are actually necessary. To a certain extent, 

client’s preparedness can proxy for the client’s ability to monitor the external auditor therefore 

limiting the auditor’s ability to act strategically. 

A client’s bargaining power does not seem to affect the likelihood of ex-post overauditing 

as indicated by the insignificant coefficient on LASSETS. Finally, SCOPE and OPIN are not 

significantly associated with the probability of overauditing. This finding could indicate that 

P_EXCD is able to accurately identify strategic overaudits. 

The results for A_EXCD presented in Table 5-11 are similar to those in Table 5-10. The 

only difference in this case is that the number of reports (NREPTS) seems to increase the 

likelihood of ex-post overauditing which is more consistent with the expectation because as 

previously stated the number of reports can be used to justify an additional increase in audit 

hours. 

The results of U_EXCD are presented in Table 5-12. First, note that consistent with the 

prediction, overaudits are less likely to occur when competition is high as measured by the 

negative and significant coefficient on EFFIC. In terms of the variables that measure the cost of 

performing an audit, ROA is negative and significant. This result is similar to P_EXCD in Table 

5-10 and is consistent with the expectation that overauditing is less likely to occur in less risky 

clients which in our case is proxied by high ROA. When it comes to the effect of the auditor’s 

private information, it is shown that interim work (INTRM) and performance of non-audit 

services (NAS) positively and significantly affect the likelihood of ex-post overauditing. The 
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result of NAS is interesting because it is consistent with the theoretical prediction that client-

specific information (in this case learned through NAS provision) is associated with more 

overauditing (strategic actions). Finally, SCOPE is positive and significant suggesting that the 

likelihood of overauditing is higher if the auditor declared a scope expansion. 

Overall, the results in this section show that different client characteristics drive ex-ante 

and ex-post overauditing. It is especially important to note that client characteristics observable 

to researchers like client size, complexity, and leverage are not significantly associated with 

overauditing. This is a very meaningful result providing empirical support for the prediction that 

an expert’s strategic behavior depends on what the expert learns privately through his own 

interaction with the client. 

Robustness Tests 

In the main analysis, ex-ante overaudits are identified as engagements where planned hours 

exceed the benchmark, whereas ex-post overaudits are identified based on the median levels of 

engagement profitability (PROF), hourly audit fee (AFH), and the unexpected fee (UFEE). In 

order to check the robustness of the results, all tests are replicated using different cut-offs. More 

specifically, EXAGG equals 1 if the difference, HPLAN-PRED, is greater than the median, and 

then again greater than the 75th percentile and zero otherwise. The results are consistent with the 

results presented in Table 5-9. The only difference is that INTRM, DAYSE, OUTSD are 

significant only at the 10 percent level, and LPREP is not significant. 

In addition, P_EXCD, A_EXCD, and U_EXCD are defined to equal 1 in cases where 

actual hours exceed planned hours and for which PROF, AFH, and UFEE is greater than the 75th 

percentile, respectively. The results of stepwise probit based on P_EXCD show that consistent 

with the main analysis, PUBLIC and INTRM are positively associated whereas LPREP is 

negatively associated with the likelihood of ex-post overauditing. In addition, HRELY and 
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PTIME are not significant. The results based on A_EXCD show that in addition to the variables 

shown in Table 5-9 as significantly affecting the likelihood of ex-post overauditing, other 

variables are also significant. More specifically, the number of significant deficiencies (SD) and 

size (LASSETS) are positively associated with the probability of ex-post overauditing, whereas 

percent of time spent with non-accounting personnel (OUTSD) and the return on assets (ROA) 

are negatively related to ex-post overauditing. The results based on U_EXCD show that 

subsidiaries (SUB), and time spent understanding a client’s business (BUS) are negatively, 

whereas the client’s complexity (COMPLX) is positively associated with ex-post overauditing. 

These results are consistent with the theoretical predictions. 

Conclusion and Discussion 

Regulators have expressed concern that audits are becoming increasingly inefficient and 

that auditors frequently prescribe more audit service than a client might want or need (i.e., 

overauditing). This paper investigates engagement-specific characteristics associated with the 

likelihood of overauditing where two strategies of overauditing are identified. It is argued that 

the auditor can engage in either, ex-ante overauditing, recommending more audit than necessary 

prior to the start of the audit, or ex-post overauditing, increasing audit hours after the start of the 

audit. The analysis is exploratory in that theory does not provide a clear guidance as to which 

factors might exacerbate the incentive to overaudit. 

Results show that ex-ante overaudits are positively related to the risk of material 

misstatement, significant number of deficiencies, and time spent understanding a client’s 

business, and negatively related to competition, client preparedness, time spent with non-

accounting personnel, the number of days till the client releases earnings, and whether the client 

is a subsidiary of another organization. On the other hand, ex-post overauditing is more likely to 

occur in clients that are publicly traded, and in clients for whom multiple reports are issued, but 
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is less likely to occur when tax services are performed and when the client is highly prepared for 

the external audit. Moreover, some results show that ex-post overaudits have a disproportionate 

amount of effort allocated to cheaper ranks of labor. 

The results in this paper have important implications for policies directed towards the 

auditing function. The theory of credence goods argues that auditors are likely to strategically 

utilize the superior information they have about the audit and any information they learn about 

the client. One such strategic action has to do with supplying and charging for a larger number of 

audit hours than is necessary resulting in inefficient audits. The goal of this paper is to raise 

awareness about this feature of audits and to emphasize that increased regulation might 

inadvertently exacerbate this feature leading to additional inefficiencies in the marketplace. Even 

though overauditing increases welfare in the form of higher assurance about the reliability of 

financial statements, this could come at increased costs to buyers of audits having to pay for 

more service that they want.  Another contribution of this study is that it provides initial evidence 

on the issue of overauditing. Importantly, overauditing is not associated with client 

characteristics that are observable to outsiders, but it seems to be a function of the auditor’s 

private information about the client. 
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Table 5-1.  Descriptive statistics of continuous variables 

Variables 
 

Mean 
 

Median 
 

Standard 
deviation 

 
P10 

 
P90 

EFFIC 
 

0.91 
 

0.92 
 

0.09 
 

0.76 
 

1 
BUS 

 
35.66 

 
30.00 

 
85.41 

 
15.00 

 
50.00 

SD 
 

7.96 
 

4.00 
 

9.73 
 

0.00 
 

21.00 
NREPORTS 

 
5.3 

 
2.0 

 
10.0 

 
1.0 

 
10.0 

DAYSE 
 

47.37 
 

37.00 
 

81.00 
 

0.00 
 

98.00 
COMPLX 

 
2.61 

 
3.00 

 
0.88 

 
2.00 

 
4.00 

PTIME 
 

0.06 
 

0.06 
 

0.03 
 

0.03 
 

0.11 
MTIME 

 
0.17 

 
0.16 

 
0.06 

 
0.09 

 
0.24 

ITIME 
 

0.33 
 

0.32 
 

0.14 
 

0.17 
 

0.51 
STIME 

 
0.37 

 
0.39 

 
0.16 

 
0.05 

 
0.54 

HACT 
 

2,252 
 

1,346 
 

3,035 
 

453 
 

4,612 
HPLAN 

 
2,027 

 
1,100 

 
3,347 

 
400 

 
3,400 

PRED 
 

1,920 
 

1,226 
 

1,795 
 

629 
 

4,231 
HPLAN-PRED 

 
106.2 

 
-191.8 

 
2,408.3 

 
-1,123.7 

 
961.9 

HACT-HPLAN 
 

225.5 
 

194.0 
 

2,154.5 
 

-120.0 
 

1,100.0 
All variables are defined in Appendix C. 
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Table 5-2.  Frequency distribution of engagement characteristics 
Variables 

 
N 

 
Percent 

FIRSTYEAR 
 

87 
 

51 
ROMM 

 
88 

 
51 

INTRM 
 

28 
 

16 
LPREP 

 
75 

 
44 

SUB 
 

31 
 

18 
OUTSD 

 
66 

 
39 

HRELY 
 

18 
 

11 
OPIN 

 
149 

 
87 

SCOPE 
 

89 
 

52 
PUBLIC 

 
112 

 
65 

NAS 
 

79 
 

46 
TAX 

 
120 

 
70 

ICE 
 

58 
 

34 
CIB 

 
113 

 
66 

All variables are defined in Appendix C. 
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Table 5-3.  Engagement characteristics by EXAGG 
Variables 

 
EXAGG = 0 

 
EXAGG = 1 

 
Difference 

HPLAN-PRED 
 

-613.05 
 

1,544.78 
 

2,157.83*** 
PROF 

 
0.63 

 
0.61 

 
-0.02 

AFH 
 

154.7 
 

196.0 
 

41.3*** 
UFEE 

 
-0.23 

 
0.47 

 
0.70*** 

EFFIC 
 

0.93 
 

0.85 
 

-0.08*** 
BUS 

 
29.87 

 
47.21 

 
17.34 

SD 
 

6.70 
 

10.47 
 

3.77*** 
NREPTS 

 
5.15 

 
5.61 

 
0.46 

DAYSE 
 

52.93 
 

36.23 
 

-16.7 
ROA 

 
-0.02 

 
-0.04 

 
-0.02 

N 
 

114 
 

57 
  T-tests are two-tailed. All variables are defined in Appendix C. 
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Table 5-4.  Engagement characteristics by P_EXCD 
Variables 

 
P_EXCD =0 

 
P_EXCD=1 

 
Difference 

HACT-HPLAN 
 

-21.05 
 

658.94 
 

679.99** 
PROF 

 
0.52 

 
0.80 

 
0.28*** 

AFH 
 

163 
 

177 
 

14 
UFEE 

 
-0.08 

 
0.15 

 
0.23*** 

ASSETS 
 

1,915.76 
 

1,304.43 
 

-611.32 
COMPLX 

 
2.60 

 
2.63 

 
0.03 

LEV 
 

0.27 
 

0.29 
 

0.02 
ROA 

 
0.003 

 
-0.080 

 
-0.083 

NREPTS 
 

4.73 
 

6.30 
 

1.57 
PTIME 

 
0.066 

 
0.063 

 
-0.003 

MTIME 
 

0.168 
 

0.165 
 

-0.003 
ITIME 

 
0.35 

 
0.31 

 
-0.04* 

STIME 
 

0.36 
 

0.39 
 

0.03 
EFFIC 

 
0.91 

 
0.91 

 
0.00 

SD 
 

6.65 
 

10.26 
 

3.61** 
DAYSE 

 
46.03 

 
49.73 

 
3.70 

BUS 
 

39.03 
 

29.73 
 

-9.30 
N 

 
109 

 
62 

  T-tests are two-tailed. All variables are defined in Appendix C. 
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Table 5-5.  Engagement characteristics by A_EXCD 

  
A_EXCD =0 

 
A_EXCD=1 

 
Difference 

HACT-HPLAN 
 

83.01 
 

570.30 
 

487.29 
PROF 

 
0.55 

 
0.79 

 
0.24*** 

AFH 
 

155.80 
 

198.80 
 

43.00*** 
UFEE 

 
-0.07 

 
0.18 

 
0.25*** 

ASSETS 
 

1,798.49 
 

1,441.51 
 

-356.97 
COMPLX 

 
2.59 

 
2.64 

 
0.05 

LEV 
 

0.28 
 

0.28 
 

0.00 
ROA 

 
-0.02 

 
-0.06 

 
-0.04 

NREPTS 
 

4.03 
 

8.38 
 

4.35*** 
PTIME 

 
0.065 

 
0.064 

 
-0.001 

MTIME 
 

0.17 
 

0.16 
 

-0.01 
ITIME 

 
0.34 

 
0.31 

 
-0.03 

STIME 
 

0.36 
 

0.38 
 

0.02 
EFFIC 

 
0.90 

 
0.91 

 
0.01 

SD 
 

7.4 
 

9.3 
 

1.9 
DAYSE 

 
48.2 

 
45.3 

 
-2.9 

BUS 
 

38.4 
 

28.9 
 

-9.5 
N 

 
121 

 
50 

  T-tests are two-tailed. All variables are defined in Appendix C. 
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Table 5-6.  Engagement characteristics by U_EXCD 
Variables 

 
U_EXCD =0 

 
U_EXCD=1 

 
Difference 

HACT-HPLAN 
 

-77.53 
 

758.24 
 

835.77*** 
PROF 

 
0.58 

 
0.70 

 
0.12*** 

AFH 
 

171.32 
 

163.37 
 

-7.95 
UFEE 

 
-0.21 

 
0.37 

 
0.58*** 

ASSETS 
 

916.80 
 

3,060.67 
 

2,143.87 
COMPLX 

 
2.64 

 
2.55 

 
-0.09 

LEV 
 

0.30 
 

0.24 
 

-0.06* 
ROA 

 
0.01 

 
-0.09 

 
-0.10* 

NREPTS 
 

4.77 
 

6.24 
 

1.47 
PTIME 

 
0.066 

 
0.063 

 
-0.003 

MTIME 
 

0.16 
 

0.17 
 

0.01 
ITIME 

 
0.35 

 
0.30 

 
-0.05*** 

STIME 
 

0.35 
 

0.40 
 

0.05* 
EFFIC 

 
0.93 

 
0.86 

 
-0.07*** 

SD 
 

7.7 
 

8.4 
 

0.7 
DAYSE 

 
51.3 

 
40.5 

 
-10.8 

BUS 
 

39.1 
 

29.7 
 

-9.4 
N 

 
109 

 
62 

  T-tests are two-tailed. All variables are defined in Appendix C. 
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Table 5-7.  Correlations related to variables in equation (5-1) 

 
EXAGG FIRSTYEAR EFFIC ROMM BUS SD NREPTS INTRM DAYSE LPREP ROA SUB OUTSD HRELY 

EXAGG 1.00 
             FIRSTYEAR -0.07 1.00 

            EFFIC -0.39 -0.12 1.00 
           ROMM 0.09 -0.09 0.16 1.00 

          BUS 0.10 0.09 0.01 -0.07 1.00 
         SD 0.18 0.11 -0.02 0.19 0.08 1.00 

        NREPTS 0.02 -0.02 0.08 0.06 -0.02 0.02 1.00 
       INTRM -0.04 -0.08 0.04 0.05 -0.04 0.04 0.09 1.00 

      DAYSE -0.10 0.06 0.01 -0.05 -0.04 0.08 -0.03 -0.01 1.00 
     LPREP 0.05 -0.08 0.04 -0.25 -0.07 -0.33 0.01 -0.07 -0.11 1.00 

    ROA -0.04 -0.08 -0.02 -0.07 0.00 -0.02 0.05 -0.10 0.00 0.05 1.00 
   SUB -0.04 -0.13 -0.06 -0.03 0.15 0.02 0.08 -0.16 -0.13 0.01 0.00 1.00 

  OUTSD -0.05 -0.58 0.12 0.17 -0.07 -0.10 0.08 0.07 0.11 0.17 0.04 0.03 1.00 
 HRELY 0.04 -0.07 0.04 -0.27 -0.03 -0.12 0.08 0.00 -0.02 0.23 0.07 -0.01 0.08 1.00 

All variables are defined in Appendix C. 
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Table 5-8.  Correlations related to variables in equation (5-2) 

 
P_EXCD  A_EXCD U_EXCD LASSETS COMPLX LEV PUBLIC ROA NAS TAX PTIME MTIME ITIME EFFIC 

P_EXCD 1.00 
             A_EXCD 0.67 1.00 

            U_EXCD 0.39 0.37 1.00 
           LASSETS 0.07 0.10 -0.04 1.00 

          COMPLX 0.02 0.02 -0.05 0.50 1.00 
         LEV 0.03 0.00 -0.13 0.25 0.13 1.00 

        PUBLIC 0.16 0.17 0.03 0.16 0.08 -0.17 1.00 
       ROA -0.12 -0.05 -0.14 0.16 0.10 0.04 -0.04 1.00 

      NAS 0.00 -0.06 0.08 0.31 0.26 0.01 0.10 -0.03 1.00 
     TAX -0.04 0.05 0.07 0.05 0.09 -0.05 0.23 -0.06 0.07 1.00 

    PTIME -0.04 -0.01 -0.03 0.01 -0.09 -0.10 0.29 0.08 -0.01 0.02 1.00 
   MTIME -0.02 -0.10 0.04 -0.05 -0.07 -0.04 0.12 -0.13 -0.04 0.16 0.45 1.00 

  ITIME -0.14 -0.04 -0.19 -0.22 -0.15 -0.03 -0.26 0.09 -0.14 -0.14 0.04 0.02 1.00 
 EFFIC 0.00 0.04 -0.36 -0.06 0.15 0.07 0.22 -0.02 -0.02 0.06 0.04 -0.02 0.17 1.00 

FIRSTYEAR -0.07 -0.16 0.00 0.02 0.07 0.04 0.06 -0.08 0.03 -0.08 0.02 0.09 -0.12 -0.12 
NREPTS 0.07 0.19 0.07 0.24 0.17 0.13 -0.05 0.05 0.08 0.11 -0.03 -0.07 -0.07 0.08 
LPREP -0.24 -0.18 -0.13 0.04 -0.17 0.00 -0.05 0.05 0.10 -0.02 0.02 0.08 -0.03 0.04 
INTRM 0.19 0.13 0.19 0.02 0.00 -0.05 0.25 -0.10 0.04 0.15 0.22 0.08 0.00 0.04 
OPIN -0.07 -0.06 0.18 0.12 0.11 0.12 0.12 0.10 0.02 0.13 0.05 0.01 -0.09 0.00 
SCOPE 0.11 0.05 0.03 0.17 0.14 0.10 0.26 -0.02 0.19 0.19 0.21 0.15 -0.07 -0.17 
SD 0.18 0.09 -0.04 0.12 0.26 0.12 -0.02 -0.02 0.22 0.05 -0.09 -0.12 -0.14 -0.02 
ROMM 0.12 0.19 -0.07 0.02 0.10 0.08 0.06 -0.07 0.03 -0.12 0.09 -0.05 0.05 0.16 
SUB -0.01 -0.03 -0.07 0.03 -0.01 0.14 -0.48 0.00 -0.28 -0.12 -0.12 -0.08 0.18 -0.07 
HRELY -0.18 -0.14 0.02 0.12 -0.08 0.02 -0.07 0.07 0.03 0.06 -0.17 -0.09 -0.05 0.04 
BUS -0.05 -0.05 -0.05 0.03 0.03 0.13 -0.12 0.00 -0.06 -0.13 0.06 0.01 0.24 0.01 
OUTSD -0.05 0.02 -0.05 -0.03 -0.07 0.01 0.02 0.04 0.16 0.15 0.07 0.01 0.07 0.12 
DAYSE 0.02 -0.02 -0.06 -0.01 0.05 0.11 0.03 0.00 0.11 0.09 -0.07 -0.01 -0.05 0.01 
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Table 5-8 Continued 

 
FIRSTYEAR NREPTS LPREP INTRM OPIN SCOPE SD ROMM SUB HRELY BUS OUTSD DAYSE 

 FIRSTYEAR 1.00 
             NREPTS -0.02 1.00 

            LPREP -0.08 0.01 1.00 
           INTRM -0.08 0.09 -0.07 1.00 

          OPIN -0.01 0.08 0.09 0.07 1.00 
         SCOPE 0.22 0.04 -0.17 0.20 0.08 1.00 

        SD 0.11 0.02 -0.33 0.04 0.03 0.19 1.00 
       ROMM -0.09 0.06 -0.25 0.05 0.15 0.12 0.19 1.00 

      SUB -0.12 0.09 0.01 -0.16 0.22 -0.13 0.02 -0.03 1.00 
     HRELY -0.07 0.08 0.23 0.00 0.06 -0.01 -0.12 -0.27 -0.01 1.00 

    BUS 0.09 -0.02 -0.07 -0.04 -0.03 -0.08 0.08 -0.07 0.15 -0.03 1.00 
   OUTSD -0.57 0.08 0.17 0.07 -0.05 -0.13 -0.10 0.17 0.03 0.08 -0.07 1.00 

  DAYSE 0.06 -0.03 -0.11 0.00 0.00 -0.02 0.08 -0.05 -0.13 -0.02 -0.05 0.12 1.00   
All variables are defined in Appendix C. 
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Table 5-9.  Probit results of equation (5-1) 
Variables 

 
Model (1) 

 
Model (2) 

 
Model (3) 

 
Model (4) 

 
Model (5) 

 
Model (6) 

 
Model (7) 

 
Model (8) 

FIRSTYEAR 
 

-0.35* 
 

-0.34 
 

-0.38* 
 

-0.42* 
 

-0.44** 
 

-0.46** 
 

-0.82*** 
 

-0.92*** 
EFFIC 

 
-6.18*** 

 
6.74*** 

 
6.23*** 

 
-6.5*** 

 
-7.02*** 

 
7.11*** 

 
-8.42*** 

 
8.5*** 

ROMM 
 

--- 
 

0.47** 
 

--- 
 

--- 
 

0.41* 
 

0.41* 
 

0.73*** 
 

0.7*** 
SD 

 
--- 

 
--- 

 
--- 

 
0.03*** 

 
0.02** 

 
0.03** 

 
0.03*** 

 
0.03*** 

ROA 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

-0.42 
SUB 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
-0.85** 

HRELY 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

0.57 
NREPTS 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
0.01 

 
0.01 

 
0.01 

BUS 
 

--- 
 

--- 
 

0.002*** 
 

--- 
 

0.002*** 
 

0.002** 
 

0.002** 
 

0.002*** 
INTRM 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
-0.28 

 
-0.3 

 
-0.41 

OUTSD 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

-0.64** 
 

-0.59** 
DAYSE 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
-0.005 

 
-0.004 

 
-0.01** 

LPREP 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 
 

0.47* 
 

0.56** 
Intercept 

 
5.3*** 

 
5.55*** 

 
5.29*** 

 
5.37*** 

 
5.61*** 

 
5.88*** 

 
6.78*** 

 
7.23*** 

N 
 

171 
 

171 
 

171 
 

171 
 

171 
 

171 
 

171 
 

171 
Pseudo R2 

 
0.13 

 
0.16 

 
0.14 

 
0.17 

 
0.19 

 
0.21 

 
0.26 

 
0.29 

This table presents the probit regression results of equation (5-1) where the dependent variable is EXAGG. Columns (1) through (8) 
present different variations of equation (5-1). All tests are two-tailed. ***, **, and * indicate coefficient significance at p-values less 
than 0.01, 0.05, and 0.10, respectively. Variables are defined in Appendix C 
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Table 5-10.  Probit results of equation (5-2) when the dependent variable is P_EXCD 
Variables 

 
Model (1) 

 
Model (2) 

 
Model (3) 

 
Model (4) 

 
Step-wise probit 

FIRSTYEAR 
 

-0.573** 
 

-0.584** 
 

-0.601** 
 

-0.429* 
 

--- 
EFFIC 

 
1.112 

 
-- 

 
--- 

 
--- 

 
--- 

ROMM 
 

-0.168 
 

-0.123 
 

--- 
 

--- 
 

--- 
SD 

 
0.014 

 
0.014 

 
0.016 

 
0.016 

 
--- 

ROA 
 

-0.300 
 

0.317 
 

-0.378 
 

-0.352 
 

--- 
SUB 

 
0.301 

 
0.306 

 
--- 

 
--- 

 
--- 

HRELY 
 

-1.057** 
 

-0.978** 
 

--- 
 

--- 
 

-0.795* 
COMPLX 

 
-0.287* 

 
-0.247 

 
-0.194 

 
-0.186 

 
--- 

LEV 
 

0.047 
 

0.135 
 

0.112 
 

0.054 
 

--- 
PUBLIC 

 
0.441 

 
0.534* 

 
0.441* 

 
0.444* 

 
0.431** 

NREPTS 
 

0.013 
 

0.014 
 

0.0136 
 

0.122 
 

--- 
BUS 

 
-0.001 

 
-0.001 

 
-0.001 

 
--- 

 
--- 

INTRM 
 

0.501 
 

0.498 
 

0.435 
 

0.448 
 

0.621** 
OUTSD 

 
-0.274 

 
-0.280 

 
-0.325 

 
--- 

 
--- 

DAYSE 
 

0.000 
 

0.000 
 

0.000 
 

--- 
 

--- 
NAS 

 
0.266 

 
0.235 

 
0.183 

 
0.157 

 
--- 

TAX 
 

-0.508* 
 

-0.480* 
 

-0.503* 
 

-0.529** 
 

--- 
PTIME 

 
-8.315* 

 
-8.029* 

 
-5.962 

 
-6.72 

 
-6.807* 

MTIME 
 

1.455 
 

1.456 
 

1.328 
 

1.395 
 

--- 
ITIME 

 
-1.337 

 
-1.156 

 
-1.072 

 
-1.149 

 
--- 

LPREP 
 

-0.585** 
 

-0.554** 
 

-0.626*** 
 

-0.663*** 
 

-0.532*** 
LASSETS 

 
0.079 

 
0.061 

 
0.044 

 
0.046 

 
--- 

OPIN 
 

0.093 
 

0.093 
 

0.063 
 

0.076 
 

--- 
SCOPE 

 
0.283 

 
0.230 

 
0.193 

 
0.204 

 
--- 

Intercept 
 

-0.757 
 

0.186 
 

0.235 
 

0.103 
 

-0.026 
N 

 
171 

 
171 

 
171 

 
171 

 
171 

Pseudo R2 
 

0.19 
 

0.19 
 

0.17 
 

0.16 
 

0.11 
This table presents the probit regression results of equation (5-2) where the dependent variable is 
P_EXCD. Columns (1) through (4) present different variations of equation (5-2). All tests are 
two-tailed. ***, **, and * indicate coefficient significance at p-values less than 0.01, 0.05, and 
0.10, respectively. Variables are defined in Appendix C 
 
 
 
 
 
 
 



 

157 

Table 5-11.  Probit results of equation (5-2) when the dependent variable is A_EXCD 
Variables 

 
Model (1) 

 
Model (2) 

 
Model (3) 

 
Model (4) 

 
Step-wise probit 

FIRSTYEAR 
 

-0.763*** 
 

-0.767*** 
 

-0.756*** 
 

-0.640*** 
 

-0.554*** 
EFFIC 

 
0.205 

 
--- 

 
--- 

 
--- 

 
--- 

ROMM 
 

0.265 
 

0.271 
 

--- 
 

--- 
 

--- 
SD 

 
0.006 

 
0.006 

 
0.007 

 
0.007 

 
--- 

ROA 
 

-0.08 
 

-0.085 
 

-0.121 
 

-0.115 
 

--- 
SUB 

 
-0.036 

 
-0.036 

 
--- 

 
--- 

 
--- 

HRELY 
 

-0.884** 
 

-0.873** 
 

-0.998*** 
 

-1.026*** 
 

-0.848** 
COMPLX 

 
-0.162 

 
-0.154 

 
-0.156 

 
-0.156 

 
--- 

LEV 
 

-0.174 
 

-0.157 
 

-0.116 
 

-0.169 
 

--- 
PUBLIC 

 
0.621* 

 
0.639** 

 
0.666** 

 
0.641** 

 
0.658*** 

NREPTS 
 

0.0372*** 
 

0.037*** 
 

0.037*** 
 

0.036*** 
 

0.035*** 
BUS 

 
-0.000 

 
-0.000 

 
-0.000 

 
--- 

 
--- 

INTRM 
 

0.281 
 

0.279 
 

0.260 
 

0.279 
 

--- 
OUTSD 

 
-0.325 

 
-0.326 

 
-0.242 

 
--- 

 
--- 

DAYSE 
 

-0.001 
 

-0.001 
 

-0.001 
 

--- 
 

--- 
NAS 

 
-0.127 

 
-0.133 

 
-0.111 

 
-0.141 

 
--- 

TAX 
 

-0.002 
 

0.002 
 

-0.047 
 

-0.079 
 

--- 
PTIME 

 
-4.725 

 
-4.599 

 
-4.404 

 
-4.811 

 
--- 

MTIME 
 

0.630 
 

0.607 
 

0.447 
 

0.448 
 

--- 
ITIME 

 
-1.102 

 
-1.078 

 
-1.017 

 
-1.063 

 
--- 

LPREP 
 

-0.333 
 

-0.329 
 

-0.382 
 

-0.407 
 

-0.422* 
LASSETS 

 
0.076 

 
0.073 

 
0.074 

 
0.080 

 
--- 

OPIN 
 

0.154 
 

0.154 
 

0.178* 
 

0.179* 
 

0.193* 
SCOPE 

 
0.025 

 
0.014 

 
0.059 

 
0.063 

 
--- 

Intercept 
 

-0.945 
 

-0.767 
 

-0.705 
 

-0.849 
 

-0.943*** 
N 

 
171 

 
171 

 
171 

 
171 

 
171 

Pseudo R2 
 

0.18 
 

0.18 
 

0.17 
 

0.17 
 

0.14 
This table presents the probit regression results of equation (5-2) where the dependent variable is 
A_EXCD. Columns (1) through (4) present different variations of equation (5-2). All tests are 
two-tailed. ***, **, and * indicate coefficient significance at p-values less than 0.01, 0.05, and 
0.10, respectively. Variables are defined in Appendix C 
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Table 5-12.  Probit results of equation (5-2) when the dependent variable is U_EXCD 
Variables 

 
Model (1) 

 
Model (2) 

 
Model (3) 

 
Model (4) 

 
Step-wise probit 

FIRSTYEAR 
 

-0.401 
 

--- 
 

--- 
 

--- 
 

--- 
EFFIC 

 
-5.508*** 

 
-5.341*** 

 
-5.346*** 

 
-5.267*** 

 
-5.863*** 

ROMM 
 

-0.204 
 

-0.216 
 

--- 
 

--- 
 

--- 
SD 

 
-0.003 

 
-0.004 

 
-0.007 

 
-0.007 

 
--- 

ROA 
 

-0.661* 
 

-0.616* 
 

-0.551 
 

-0.548 
 

-0.819** 
SUB 

 
-0.085 

 
-0.045 

 
--- 

 
--- 

 
--- 

HRELY 
 

0.236 
 

0.208 
 

--- 
 

--- 
 

--- 
COMPLX 

 
0.004 

 
-0.015 

 
-0.026 

 
-0.032 

 
--- 

LEV 
 

-0.730 
 

-0.756 
 

-0.778 
 

-0.889* 
 

--- 
PUBLIC 

 
-0.062 

 
-0.089 

 
-0.918 

 
-0.145 

 
--- 

NREPTS 
 

0.019* 
 

0.017 
 

0.0167 
 

0.016 
 

--- 
BUS 

 
-0.001 

 
-0.002 

 
-0.002 

 
--- 

 
--- 

INTRM 
 

0.431 
 

0.465 
 

0.484 
 

0.500 
 

0.531* 
OUTSD 

 
-0.173 

 
0.042 

 
-0.015 

 
--- 

 
--- 

DAYSE 
 

-0.003 
 

-0.003 
 

-0.003 
 

--- 
 

--- 
NAS 

 
0.604** 

 
0.620** 

 
0.616** 

 
0.574** 

 
0.443** 

TAX 
 

-0.090 
 

-0.058 
 

-0.021 
 

-0.045 
 

--- 
PTIME 

 
-4.352 

 
-3.949 

 
-4.810 

 
-4.891 

 
--- 

MTIME 
 

0.260 
 

-0.188 
 

-0.065 
 

-0.107 
 

--- 
ITIME 

 
-1.911** 

 
-1.825* 

 
-1.893** 

 
-1.907** 

 
--- 

LPREP 
 

-0.471* 
 

-0.483** 
 

-0.409* 
 

-0.378 
 

--- 
LASSETS 

 
-0.128 

 
-0.118 

 
-0.114 

 
-0.099 

 
--- 

OPIN 
 

0.019 
 

0.026 
 

0.012 
 

0.002 
 

--- 
SCOPE 

 
0.482* 

 
0.403 

 
0.391 

 
0.415 

 
--- 

Intercept 
 

7.301*** 
 

6.907*** 
 

6.855*** 
 

6.531*** 
 

4.583*** 
N 

 
171 

 
171 

 
171 

 
171 

 
171 

Pseudo R-sq 
 

0.26 
 

0.25 
 

0.25 
 

0.24 
 

0.18 
This table presents the probit regression results of equation (5-2) where the dependent variable is 
U_EXCD. Columns (1) through (4) present different variations of equation (5-2). All tests are 
two-tailed. ***, **, and * indicate coefficient significance at p-values less than 0.01, 0.05, and 
0.10, respectively. Variables are defined in Appendix C 
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CHAPTER 6 
CONLUDING REMARKS 

This study seeks to expand our understanding of auditing by proposing a different 

theoretical framework under which to view the audit production process. Traditional audit 

research makes two assumptions regarding the audit production process: first, it assumes that 

firms can determine their own demand for assurance with certainty (Simunic 1980) and that 

auditor reputation and size ensure high quality audits (DeAngelo 1981). The first assumption 

invalidates the role of an auditor as an expert in the marketplace, while the second predicts that 

auditors who care about their reputation always provide effective and efficient audits. However, 

in addition to supplying audits, auditors advise their client firms of the appropriate amount of 

audit needed to achieve the desired level of assurance. Moreover, recent audit production 

research and anecdotal evidence suggests that audits are generally not conducted on an efficient 

basis so these assumptions may be unrepresentative of the actual audit environment that buyers 

and sellers face (Dopuch et al. 2003, Kaplan et al. 2007, Knechel et al. 2009). In this perspective, 

audits exhibit credence attributes. It is therefore important to analyze how our understanding of 

audits changes when these assumptions are relaxed. The analysis in this study is grounded on the 

theory of credence goods which argues that an expert-seller, such as an auditor, possesses an 

information advantage with respect to the service he provides and has incentives to act 

strategically by advising clients to purchase more of a service than needed (overauditing) and/or 

by providing less service than initially recommended (overcharging) or even less than the client 

needs (underauditing) (Dulleck and Kerschbamer 2006). 

In the first set of hypotheses this study argues that the auditor gains private information 

about a client’s audit needs through repeated interaction with the client, and may be able to use 

this information to maximize his own profit (Beck and Wu 2006, Fong 2005). Therefore, as 



 

160 

private information increases with tenure, so do the engagement profits. However, a client’s own 

learning and switching costs may mitigate strategic acts over time (Lewis and Yildirim 2002, 

Fong 2005, Dulleck and Kerschbamer 2006). As a result of the interaction between the auditor’s 

private information and a client’s switching costs over time, the engagement profits are predicted 

to increase with tenure, but eventually decrease. The theory of credence goods also argues that 

sellers are less able to extract rents from consumers who are well informed about the products 

they demand. Following a similar rationale, it is predicted in this paper that a client’s own 

knowledge about the audit process is associated with lower profits. Using proprietary audit 

engagement data from one of the international auditing firms, I find that engagement profits are 

highest for mid-tenure clients relative to the short and the long-tenured ones. Further, I also find 

that engagement profits are lower when clients have internal audit departments and are well-

prepared for the external audit, where the presence of internal audit departments and the client’s 

level of preparedness proxy for the client’s knowledge about the audit process. These results are 

consistent with the hypotheses generated from the credence goods theory. Further, assessment of 

the effort and fee variables reveals that audit production is most consistent with overcharging. 

More specifically, higher audit profitability is achieved by exerting less effort than expected and 

by charging a higher fee than expected, where the expected effort and fees are calculated as the 

predicted values of the regressions that model audit effort and audit fees as a function of client 

characteristics. Overcharging may be the natural outgrowth of fixed fee contracting where the 

auditor uses his superior information to negotiate an arrangement that protects him from the 

possibility of unforeseen cost overruns that would be difficult to recover from the client. 

In the second set of hypotheses, I explore engagement characteristics associated with 

inefficient audits (i.e., overauditing). It is shown that competition and a client’s own knowledge 
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about the audit process is negatively related, whereas client risk and the auditor’s private 

information are positively related to the likelihood of overauditing. These results are consistent 

with the theoretical predictions. 

There is also a more subtle contribution of this paper on our understanding of audits. The 

theory of credence goods argues that an auditor’s strategic behavior is a function of the auditor’s 

knowledge about each specific client, therefore it predicts that strategic behavior and therefore 

audit production quality and efficiency are client-specific. This reasoning provides a basis for 

quality differentiation at the engagement-specific level. In contrast to this perspective, traditional 

audit research argues that audit firm size is an effective mechanism at preserving quality 

(DeAngelo 1981), an argument that provides a basis for quality differentiation across audit firms, 

but not within an audit firm. The results in the study show that indeed an auditor’s strategic 

behavior is primarily driven by variables that proxy for his client-specific information, consistent 

with theory’s prediction. 

There are limitations associated with this study. The data used to test the hypotheses are 

from one audit firm. If the audit processes are unique to this firm then the results might not 

generalize to other audit firms. Moreover, the data pertain to audits surrounding a period of 

heightened attention and sweeping regulatory changes on the audit profession and therefore the 

results may not generalize to other time periods. Additional research may be helpful to resolving 

these issues. 

The purpose of this study is to understand how audits are conducted by using the theory of 

credence goods as the basis for explaining auditors’ incentives. At its core the theory states that 

auditors are economic agents that provide a valuable product (service) in the marketplace in 

exchange for profit, therefore it is only rational that they would act like any other economic 
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agent by maximizing their profits. In the audit markets profit maximization is achieved through 

adjustments in the audit production process which are possible due to the unobservable (i.e., 

credence) nature of audits. Such adjustments however have important implications on the 

(actual) level of assurance supplied to investors regarding the quality and the reliability of the 

financial disclosures and thus on the efficient allocation of resources in the market. One of the 

goals of this study is to inform on the credence feature of audits because this feature may be 

important for policy decisions. Recent regulation like the PCAOB inspection of audit firms can 

play a powerful role in mitigating the credence nature of auditing. For example, by disclosing the 

actual quality of audits the inspection reports may reduce the incentive to underaudit. However, 

regulation can be a double-edged sword in that too much of it increases the incentive to overaudit 

leading to inefficient audits as evidenced by recent controversy surrounding SOX section 404. 
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APPENDIX A 
AUDITOR’S RATIONAL BEHAVIOR 

Case 1: H-Type Client 

Define: 
S1 = (H, FH, CL), S2 = (H, FL, CL), S3 = (H, FH, CH) 
Net profit under S1: NP1 = FH-CL –E(m) – E(d) where E(m) = λ*m and E(d) = δ*d 
Net profit under S2: NP2 = FL-CL – E(m) 
Net profit under S3: NP3 = FH-CH 
Gross margin under S1: π1= FH-CL 
Gross margin under S2: π2 = FL-CL 
Gross margin under S3: π3 = FH-CH 
We know that FH-CL>FL-CL because FH>FL thus π1>π2; Also FH-CL>FH-CH because CH>CL, thus 
π1>π3. 
 
Auditor’s Decision: Choose First between S1 and S2 

If NP1>NP2 then choose S1; otherwise choose S2 
=> [FH-CL –E(m) – E(d)] > [FL-CL – E(m)]  
=> [FH-CL –E(m) – E(d)] - [FL-CL – E(m)] simplify terms 
=> [FH-CL-E(d)] – [FL-CL]  
Since FH-CL = π1> FL-CL = π2 the final outcome depends on the magnitude of E(d) such that: 

• Case 1a: If E(d) > π1-π2 then S2 dominates 
• Case 1b: If E(d) <= π1-π2 then S1 dominates 

If the client can observe the audit process then overcharging is not possible. In that case, E(d) is 
too large and S2  dominates. If, on the other hand, it is assumed that underauditing is impossible 
then E(d) is not large enough to wipe out the gross margin advantage of overcharging and thus S1 
dominates. 
 
Case 1a: auditor chooses between S2 and S3 

Auditor compares NP2 and NP3 
[FL-CL-E(m)] – [FH-CH] 
There are two cases to consider depending on the magnitude of π2 and π3 

1. If π2<= π3 then S3 dominates 
2. If π2  > π3 then outcome depends on the magnitude of E(m) such that 

a. If E(m) > π2-π3 then S3 dominates 
b. If E(m) <= π2-π3 then S2 dominates 

 
Case 1b: auditor chooses between S1 and S3 

Auditor compares NP1 and NP3 
[FH-CL-E(m)-E(d)] – [FH-CH] 
Since π1>π3 then FH-CL >FH-CH and the outcome depends on the magnitude of E(m) + E(d) such 
that: 

1b-1. If [E(m) + E(d)] > π1-π3 then S3 dominates 
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1b-2. If [E(m) + E(d)]<= π1-π3 then S1 dominates 
 

Case 2: L-Type Client 

Define: 
S4 = (L, FH, CH), S5 = (L, FH, CL), S6 = (L, FL, CL) 
Net profit under S4: NP4 = FH-CH –E(d) 
Net profit under S5: NP5 = FH-CL – E(d) 
Net profit under S6:  NP6= FL-CL 
Gross margin under S4: π4= FH-CH 
Gross margin under S5: π5 = FH-CL 
Gross margin under S6: π6 = FL-CL 
We know that FH-CL>FH-CH because CH>CL thus π5>π4; Also FH-CL>FL-CL because FH>FL, thus 
π5>π6. 

 
Auditor’s Decision: Choose First between S4 and S5 

Case 2a: assume first that overcharging is not possible 

In this case S5 is not possible and S4 dominates. Then the auditor chooses between S4 and S6 and 
compares NP4 and NP6    
[FH-CH-E(d)] – [FL-CL] 
There are two cases to consider depending on the magnitude of π4 and π6 

• If π4<=π6 then S6 dominates 
• If π4>π6 then outcome depends on the magnitude of E(d) such that 

a. If E(d) >π4-π6 then S6 dominates 
b. If E(d) <=π4-π6 then S4 dominates 

 
Case 2b: assume that overcharging is possible 

In this case, it is obvious that S5 dominates because NP5=FH-CL – E(d) > FH-CH –E(d) = NP4 
Then, the auditor compares NP5 and NP6 
[FH-CL-E(d)] – [FL-CL] 
Since π5>π6 then FH-CL >FL-CL and the outcome depends on the magnitude of E(d) such that: 

2b-1. If E(d) > π5-π6 then S6 dominates 
2b-2. If E(d)<= π5-π6 then S5 dominates 
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APPENDIX B 
THE BENCHMARK AUDIT 

Equation (B-1) is used to calculate the benchmark audit  
 
LHRSi = c0 + c1(LASSETSi) + c2(FRGNi) + c3(COMPLXi) + c4(IAUDi) 
                   + c5(NREPTSi) + c6(LEVi)  + c7(PUBLICi) + c8(FIRSTYEARi)  
                   + c9(ABRi) + c10(ROMMi) + c11(MRELYi) + c12(HRELYi)  
                   + c13(MASi) + c14(RTAXi) + c15(COVBOUNDi) + εi                             (B-1) 

 
Where 

LHRS = the natural log of total hours  
 

LASSETS = the natural log of the total assets 
 

FRGN = percent of client total assets located outside the US 
 

COMPLX = client’s operational complexity as assessed by the auditor. This variable ranges 
from 1=very simple to 5=very complex.  

 
IAUD = equals 1 for firms with an internal audit department; 0 otherwise 

 
NREPTS = the total number of audit reports prepared for the client 

 
LEV = the ratio of long-term debt to total assets 

 
PUBLIC = equals 1 for engagements of public companies; 0 otherwise 

 
FIRSTYEAR = equals 1 for first year engagements; 0 otherwise 

 
ABR = equals 1 if the auditor business risk as assessed by the auditor is high; 0 otherwise. 

 
ROMM = the risk of material misstatement as assessed by the auditor 

 
MRELY = equals 1 if the auditor places a moderate level of reliance on the client’s internal 
control; 0 otherwise 

 
HRELY = equals 1 if the auditor places a high reliance on the client’s internal controls; 0 
otherwise 

 
MAS = the ratio of fees related to management advisory services to audit fees 

 
RTAX = the ratio of tax fees over total audit fees 

 
COVBOUND = equals 1 of the client is bound by significant restrictive debt covenants; 0 
otherwise 
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Equation (B-1) regresses audit hours on various client characteristics including the natural 

log of total assets (LASSETS), the percent of total assets located outside the US (FRGN), the 

client’s operational complexity (COMPLX), whether the client has an internal audit department 

(IAUD), the number of reports issued by the auditor (NREPTS), the ratio of long-term debt to 

total assets (LEV), whether the client is a public company (PUBLIC), whether the client is a 

first-year client (FIRSTYEAR), auditor business risk (ABR), the risk of material misstatement 

(ROMM), whether auditor places moderate (MRELY) or high reliance (HRELY) on the client’s 

internal controls, the ratio of management consulting fees to total fees (MAS), the ratio of tax 

services fees to total fees (RTAX), and whether the client is bound by debt covenants 

(COVBOUND) (see Simunic 1980, O’Keefe et al. 1994, Bell et al. 2001, Whisenant et al. 2003, 

Bedard and Johnstone 2004, Hay et al. 2006, and Bell et al. 2008). Table B-1 shows the outcome 

of this regression. The table shows that the model is well-specified with coefficients and overall 

model fit consistent with prior literature (see Bell et al. 2001 and Bell et al. 2008).  

Using the coefficients from Table B-1, I calculate the predicted value of audit hours for 

each engagement as a function of that engagement’s characteristics. The predicted value is then 

used as a proxy for the expected audit effort given client characteristics (PRED). 
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Table B-1.  Regression of hours on client characteristics 
Variable 

 
Coefficient t-stat p-value 

LASSETS 
 

0.251 7.69 0.00 
FRGN 

 
-0.148 -0.60 0.55 

COMPLX 
 

0.153 2.88 0.00 
IAUD 

 
0.322 2.59 0.01 

NREPTS 
 

0.005 1.10 0.27 
LEV 

 
0.287 2.15 0.03 

PUBLIC 
 

0.477 4.66 0.00 
FIRSTYEAR 

 
0.224 2.39 0.02 

ABR 
 

0.129 1.68 0.09 
ROMM 

 
-0.086 -0.87 0.38 

MRELY 
 

0.135 1.17 0.24 
HRELY 

 
-0.070 -0.40 0.69 

MAS 
 

0.089 0.63 0.53 
RTAX 

 
-0.122 -1.61 0.10 

COVBOUND 
 

0.081 0.88 0.38 
Intercept 

 
2.757 7.29 0.00 

N 
 

171 
  Adjusted R2   0.69     
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APPENDIX C 
 DEFINITIONS OF VARIABLES 

Table C-1.  Definition of variables used in the empirical analyses 
Variables Definitions 
MEDTEN Equals 1 for engagements with tenure 3-7 (or 3-8 years); 0 otherwise 
PROF Ratio of actual audit fees to standard fees 
AFH Ratio of actual audit fees to audit hours 
IAUD Equals 1 for clients that have an internal audit department; 0 otherwise 
LPREP Equals 1 if the client is well-prepared for the external audit as assessed by the 

auditor; 0 otherwise 
LASSETS The natural log of total assets 
NREPTS The total number of reports prepared for the client 
FRGN The percent of a client’s total assets located outside the US 
COMPLX Client's operational complexity as assessed by the auditor. This variable ranges 

from 1=very simple to 5=very complex 
LEV Ratio of long-term debt to total assets 
PUBLIC Equals 1 for public companies; 0 otherwise 
HRELY Equals 1 if the auditor places a high reliance on a client's internal controls; 0 

otherwise 
MAS Ratio of fees related to management advisory services to audit fees 
ABR Equals 1 if the auditor business risk as assessed by the auditor is high; 0 

otherwise 
COVIOL Equals 1 for clients that violated debt covenants during the fiscal year subject to 

this audit; 0 otherwise 
PTIME Ratio of hours expended by the partner to total audit hours 
MTIME Ratio of hours expended by managers to total audit hours  
ITIME Ratio of hours expended by incharge to total audit hours 
STIME Ratio of hours expended by staff to total audit hours 
SHRTEN Equals 1 for engagements with tenure 2 years or less; 0 otherwise 
LNGTEN Equals 1 for engagements with tenure greater than 7 (or 8) years; 0 otherwise 
LHRS The natural log of total hours 
FIRSTYEAR Equals 1 for first year engagements; 0 otherwise 

ROMM 
Equals 1 if the risk of material misstatement as assessed by the auditor is high; 0 
otherwise 

MRELY Equals 1 if the auditor places a moderate level of reliance on the client's internal 
controls; 0 otherwise 

RTAX Ratio of tax fees to total audit fees 
COVBOUND Equals 1 if the client is bound by significant restrictive debt covenants; 0 

otherwise 
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Table C-1. Continued 
Variables Definitions 
HPARTNER The natural log of partner hours 
HMANAGER The natural log of manager hours 
HINCHARGE The natural log of incharge hours 
HSTAFF The natural log of staff hours 
LAF The natural log of audit fee 
ICE Equals 1 for engagements in the information, communications and 

entertainment industry; 0 otherwise 

CIB 
Equals 1 for engagements in the consumer and industrial business industry; 0 
otherwise 

UEFF Residuals from regression (4-3) 
RUFEE Residuals from regression (4-4) divided by total assets 
UFEE Residuals from regression (4-4) 
TUFEE Residuals from regression (4-5) 
HPLAN Planned audit hours 
HACT Actual audit hours 
PRED Predicted audit hours (see Appendix B) 
EXAGG Equals 1 if planned audit hours are greater than predicted; 0 otherwise  
EXCD Equals to P_EXCD, A_EXCD, and U_EXCD one at a time; 0 otherwise 

P_EXCD 
Equals 1 if actual audit hours are greater than planned and engagement 
profitability (PROF) is greater than the median; 0 otherwise  

A_EXCD 
Equals 1 if actual audit hours are greater than planned and hourly audit fees 
(AFH) are greater than the median; 0 otherwise 

U_EXCD 
Equals 1 if actual audit hours are greater than planned and audit fee residuals 
(UFEE) are positive; 0 otherwise (see Appendix D) 

EFFIC Efficiency score from the Data Envelopment Analysis ( see Appendix E) 
SD The number of significant deficiencies discovered by the auditor 
ROA Ratio of net income to total assets 
SUB Equals 1 if the client is a subsidiary of another organization 
BUS Percent of time spent on understanding the client's business 
INTRM Equals 1 if the auditor performed interim work; 0 otherwise 

OUTSD 
Equals 1 if percent of time spent with non-accounting personnel is high; 0 
otherwise 

DAYSE 
The number of calendar days lapsed after the client's fiscal year-end up to the 
date of the client's issuance of the earnings press release 

NAS Equals 1 if the auditor provides other non-audit services; 0 otherwise 
TAX Equals 1 if the auditor provides tax services; 0 otherwise 
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Table C-1. Continued 
Variables Definitions 
RNAS Ratio of non-audit fees to audit fees 
OPIN Equals 1 if the client receives an unqualified opinion; 0 otherwise 
SCOPE Equals 1 if there was a scope expansion; 0 otherwise 
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APPENDIX D 
THE CALCULATION OF UNEXPECTED FEES (UFEE) 

 
Equation (D-1) is used to calculate the unexpected audit fees (UFEE) : 

 
LAFi = d0 + d1(LASSETSi) + d2(FRGNi) + d3(COMPLXi) + d4(IAUDi) 
                   + d5(NREPTSi) + d6(LEVi)  + d7(PUBLICi) + d8(FIRSTYEARi)  
                   + d9(ABRi) + d10(ROMMi) + d11(MRELYi) + d12(HRELYi)  
                   + d13(MASi) + d14(RTAXi) + d15(COVBOUNDi) + wi                           (D-1) 

 
Where 

LAF = the natural log of total audit fees 
 

LASSETS = the natural log of the total assets 
 

FRGN = the percent of client total assets located outside the US 
 

COMPLX = client’s operational complexity as assessed by the auditor. This variable ranges 
from 1=very simple to 5=very complex.  

 
IAUD = equals 1 for firms with an internal audit department; 0 otherwise 

 
NREPTS = the total number of audit reports prepared for the client 

 
LEV = the ratio of long-term debt to total assets 

 
PUBLIC = equals 1 for engagements of public companies; 0 otherwise 

 
FIRSTYEAR = equals 1 for first year engagements; 0 otherwise 

 
ABR = equals 1 if the auditor business risk as assessed by the auditor is high; 0 otherwise. 

 
ROMM = the risk of material misstatement as assessed by the auditor 

 
MRELY = equals 1 if the auditor places a moderate level of reliance on the client’s internal 
control; 0 otherwise 

 
HRELY = equals 1 if the auditor places a high reliance on the client’s internal controls; 0 
otherwise 

 
MAS = the ratio of fees related to management advisory services to total audit fees 

 
RTAX = the ratio of tax fees to total audit fees 

 
COVBOUND = equals 1 if the client is bound by significant restrictive debt covenants; 0 
otherwise 
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Equation (D-1) regresses audit fees on various client characteristics including the natural 

log of total assets (LASSETS), the percent of total assets located outside the US, the client’s 

operational complexity (COMPLX), whether the client has an internal audit department (IAUD), 

the number of reports issued by the auditor (NREPTS), the ratio of long-term debt to total assets 

(LEV), whether the client is a public company (PUBLIC), whether the client is a first-year client 

(FIRSTYEAR), auditor business risk (ABR), the risk of material misstatement (ROMM), 

whether auditor places moderate (MRELY) or high reliance (HRELY) on the client’s internal 

controls, the ratio of management consulting fees to total fees (MAS), the ratio of tax services 

fees to total fees (RTAX), and whether the client is bound by covenants (COVBOUND) (see 

Simunic 1980, O’Keefe et al. 1994, Bell et al. 2001, Whisenant et al. 2003, Bedard and 

Johnstone 2004, Hay et al. 2006, and Bell et al. 2008). Table D-1 shows the outcome of this 

regression. The table shows that the model is well-specified with coefficients and overall model 

fit consistent with prior literature (see Bell et al. 2001 and Bell et al. 2008). The residuals of this 

regression are used as a proxy for unexpected audit fees (UFEE). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

173 

Table D-1.  Regression of audit fees on client characteristics 
Variable 

 
Coefficient t-stat p-value 

LASSETS 
 

0.334 10.09 0.00 
FRGN 

 
-0.002 -0.01 0.99 

COMPLX 
 

0.122 1.76 0.08 
INTAUD 

 
0.132 0.96 0.33 

NREPTS 
 

0.007 1.82 0.07 
LEV 

 
0.260 1.82 0.07 

PUBLIC 
 

0.505 4.67 0.00 
FIRSTYEAR 

 
0.078 0.76 0.44 

ABR 
 

0.116 1.40 0.16 
ROMM 

 
0.048 0.42 0.67 

MRELY 
 

-0.001 -0.01 0.99 
HRELY 

 
-0.248 -1.13 0.26 

MAS 
 

0.008 0.05 0.95 
RTAX 

 
-0.188 -3.26 0.00 

COVBOUND 0.049 0.52 0.52 
Intercept 

 
7.064 17.48 0.00 

N 
 

171 
  Adjusted R2   0.69     
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APPENDIX E 
AUDIT EFFICIENCY USING DATA ENVELOPMENT ANALYSIS 

I use Data Envelopment Analysis (DEA) to calculate the relative audit production 

efficiency. Data Envelopment Analysis (DEA) is a non-parametric technique that is used to 

estimate the maximum amount of output, or the efficient frontier, using any combination of 

inputs (see Charnes et al. 1978). This method assumes that inputs and outputs are linearly 

related, however no specific assumptions are made as to the functional form of this relationship. 

DEA estimates an efficient benchmark for every engagement (usually referred to as a decision 

making unit), by comparing the input-output relations of this particular audit engagement with all 

other audits in the sample. The comparison yields an efficiency score for each engagement which 

can range from 0 (highly inefficient) to 1 (very efficient). The specification of the DEA model 

used in this study closely follows Dopuch et al. (2003). More specifically, seven different client 

characteristics are defined to be outputs of the production process including the natural log of 

total assets (LASSETS), the percent of foreign assets (FRGN), client complexity (COMPLX), 

the number of audit reports issued by the auditor (NREPTS), leverage (LEV), whether a firm is 

publicly traded (PUBLIC), and the risk of material misstatement (ROMM). Four different inputs 

are used in the model including hours worked by partners (HPARTNER), managers 

(HMANAGER), in-charge (HINCHARGE) and staff (HSTAFF). The DEA model is applied to 

171 observations using an input oriented approach and assuming constant returns to scale. An 

input-oriented approach refers to the fact that the linear programming underlying the DEA model 

minimizes the inputs for a given level of output, whereas the constant returns to scale refers to 

the assumption that a change in inputs leads to a proportional change in outputs. DEA yields 

client-specific parameters that measure the inefficiency of the audit production for that client. 

The results show that the mean (median) efficiency score is 0.91 (0.92) suggesting that on 
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average, the audits in the sample are very efficient. However, the high efficiency scores could 

also result from the small sample size. Moreover, the minimum efficiency score is 0.61 

suggesting that some audits are highly inefficient.  
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