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ABSTRACT 

The purpose of this dissertation is to examine the role auditor reputation plays in the 

demand and supply of audits and to examine the process by which an auditor builds a 

reputation for audit quality. The goal is to begin to develop a comprehensive theory of the 

demand for auditing and the incentives this demand creates for the supply of audits. Scott 

(1984) cites a lack of theory capturing the precise nature of the auditor's contribution to a 

production and exchange economy. This paper uses an experimental economy and related 

model to examine the role of an auditor's reputation for dehvering high quality audits in 

such a multiple period economy. 

A theory of the demand and supply of audits is necessary to help assess the need 

for regulation of the audit market. The need for regulation in existing audit markets has 

been questioned by some members of the auditing profession (Arthur Andersen, et al. 

1992). In response, experimental economic markets (EEM) research has examined 

different regulatory regimes (Dopuch and King 1992, Dopuch et.al., 1994). However, 

this research has not examined whether reputation can serve as a substimte for regulation in 

motivating the supply of high quality audits. Existing EEM research has provided some 

evidence of reputation effects in general (DeJong, et. al. 1985, Dopuch and King 1991) but 

has produced limited evidence of auditor reputation. Unlike prior EEM research, this paper 

explicitly examines auditor reputation. 

Three different experimental treatments were used to test the derived model: one 

treatment with robot investors and two treatments with human investors. The robot 

investor replications produced strong support for an auditor reputation model. Two of six 

human investor replications supported an auditor reputation model while the other four 

collapsed into markets for lemons. The markets suggest that the managers' demand for 

audit quality drove the level of audit quality supplied by auditors. When the managers did 

not demand and auditors did not supply high quality audits, the markets collapsed. 



9 

I. Introduction 

The purpose of this dissertation is to examine the role auditor reputation plays in the 

demand and supply of auditing and to examine the process by which an auditor builds a 

reputation for audit quality. The goal is to begin to develop a comprehensive theory of the 

demand for auditing and the incentives this demand creates for the supply of audits. Scott 

(1984) cites a lack of theory capturing the precise nature of the auditor's contribution to a 

production and exchange economy. He states, 

"Such a model should be multiperiod in nature and incorporate rational economic 
behavior by all parties, including the auditor... Also, the concept of reputation will be a 
major component, since this is the auditor's major asset. It is at the center of the trade
off the auditor faces between the short-run returns from pleasing his immediate client 
and the long-run returns from investor confidence." 

This paper uses an experimental economy to examine the role of an auditor's reputation for 

delivering high quality audits in a multiple period economy.' The model and experiments 

presented in this paper contribute to the development and refinement of a general theory of 

the economic role of auditing and auditor reputation.^ 

The experimental economy employed is designed to parallel an initial public 

offering market where managers have no prior reputation with investors. In this particular 

economy, an owner-manager (manager) makes an investment and then sells the result of 

the investment to investors. The manager demands a reputable auditor to add credibility to 

his disclosure of the firm's value. An auditor's reputation potentially plays many important 

roles in such an economy. First, an auditor's reputation for delivering high quality audits 

adds credibility to the manager's disclosure of firm value. The model demonstrates that the 

' Reputation can be defined as the estimation of the consistency over time of an attribute of an entity 
(Herbig and Milewicz, 1995). In this general sense auditors can form reputations over a number of 
attributes. The model in this paper examines an auditor's reputation for delivering high quality audits. 
These high quality audits are demanded by managers to communicate their private information to 
investors thereby maximizing the managers' wealth. Other dimensions of auditor reputation such as 
customer service are not considered. 
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credibility added to the manager's disclosure by the reputable auditor increases the prices 

investors are willing to pay for the manager's firm. The increased prices enable a manager 

to capture the additional surplus generated by his choice to make a costly investment. The 

ability to capture the additional surplus creates an incentive for a manager to make a higher 

cost, higher retum investment thus increasing the surplus in the economy. This feature of 

the model captures Scott's (1984) requirement that the model explain the auditor's role in 

an exchange economy. Second, a reputation for audit quality may directly affect the 

demand for an auditor's services. If a manager can increase his wealth by hiring a 

reputable auditor, then a rational manager demands the services of a reputable auditor. 

Finally, an auditor's reputation may serve as a market mechanism that motivates the auditor 

to supply high quality audits. When audit demand depends upon a reputation for delivering 

high quality audits, an auditor is motivated to provide a high quality audit. However, it is 

not clear whether demand for reputable auditors will exist in a free market economy. Nor 

is it clear that if such demand does exist, it will be sufficient to motivate the auditor to 

supply a high quality audit. A wealth maximizing auditor may be better off saving the 

additional costs of producing a high quality audit, if she does not receive sufficient returns 

from building and maintaining her reputation.^ To date there has been very little 

development of a theory of auditor reputation. That is, what conditions are necessary for 

reputation formation? What conditions are sufficient for reputation formation? How does 

an auditor develop a reputation? Does auditor reputation serve as a market based 

mechanism that resolves an auditor's moral hazard? This dissertation seeks to contribute to 

the development of a theory by addressing these questions. 

~ The use of experimental economics in refining theory is advocated in the accounting literature by 
DeJong and Forsythe (1992) as well as Smith, Schatzberg and Waller (1987) and more generally in the 
economics literature by Smith (1982, 1989). 

^ This point is more generally made about reputation by Klein and Leffler (1981). 
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A theory of the demand and supply of audits is necessary to help assess the need 

for regulation of the audit market (Scott, 1994). Current audit markets include regulations 

that penalize the auditor for failing to provide high quality audits. The necessity of such 

regulation has been questioned by some members of the auditing profession (Arthur 

Andersen, et al. 1992). In light of the increased concern over audit regulation, there is a 

growing body of EEM research that has examined different regulatory regimes (Dopuch 

and King 1992, Dopuch et.al., 1995, King and Schwartz, 1996). EEM are used to 

examine different regulatory regimes due to the difficulty in obtaining archival data from 

markets that include the regulatory regimes of interest. In addition, EEM are able to 

separate the effects of regvdation from other factors such as reputation. The existing EEM 

research has provided some evidence of reputation effects in general (DeJong, et. al. 1985, 

Dopuch and King 1991, and King 1996) but has produced limited evidence of auditor 

reputation (for some evidence see Kachelmeier, 1991). Unlike prior EEM research, this 

paper explicitly examines auditor reputation by designing a market where auditors have an 

incentive to form a reputation for high quality audits. 

Three different experimental treatments were used to test the derived model: one 

treatment with robot investors and two treatments with human investors that differed with 

respect to training. In the robot investor treatment, auditors consistently delivered high 

quality audits after gaining experience with the market. The auditors, who delivered high 

quality audits, were rewarded by continued and stable demand for their services. The 

presence of reputable auditors enabled the managers in these markets to maximize their 

wealth through costly investments and the markets to operate at high levels of economic 

efficiency. 

Two out of six human investor replications generated markets where an auditor(s) 

was able to build a reputation for delivering high quality audits. In these "reputation" 

markets, once an auditor established a reputation, managers were able to maximize their 
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wealth, and the markets operated at high levels of efficiency. Four human investor 

replications did not produce reputable auditors. These markets collapsed into 'lemons' 

markets in which auditors were not hired, managers did not mvest, and the markets 

operated at low levels of efficiency. 

These contrasting market results provide insights into the dynamics of auditor 

reputation. First, there is evidence that the market can discipline auditors into delivering the 

level of audit quality demanded by the market. In all of the markets the auditors appeared 

to deliver the level of audit quality that was consistently demanded by the managers. 

Second, counter to predictions, in four of the human buyer treatments managers did not 

demand reputable auditors. The managers appeared to want to rip-off the investors and 

only hired auditors who were not investigating. The auditors responded to this demand by 

not investigating which lead them to develop reputations as low quality auditors. 

Eventually, the managers' rip-off strategies and the auditors' reputations for low quality 

audits lead the markets to degenerate into a lemons equilibrium. 

Third, the evidence suggests that reputation takes time to develop and is costly to 

both auditors and managers. Auditors bear the cost of investigating each period which is 

necessary to build and maintain their reputation. The managers bear the opportunity costs 

of investing and hiring an auditor, who is building an reputation, while investors are in the 

process of adjusting their bids to reflect the auditor's developing reputation. The 

observation that managers incur opportimity costs when they hire auditors, who are 

building reputations, parallels initial public offering markets where a majority of managers 

hire reputable auditors (Beatty, 1989). A rational manager prefers avoiding the oppormnity 

costs of hiring an auditor who lacks an established reputation. 

Fourth, markets where auditors built reputations produced higher levels of 

economic efficiency than markets where there were no reputable auditors. This suggests 

that regulation and litigation may not be necessary as incentives for the development of an 
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efficient economy. However, it is important to note that the presence of an auditor, who 

always investigates, was not sufficient for a reputation equilibrium to form."* 

Finally, the results suggest that two pure strategy equilibria of this game, the 

lemons equilibrium and the reputation equilibrium, are fairly descriptive of the strategies 

that develop over time in these markets. However, the evidence is far from conclusive on 

this point. Additional research is necessary to better support the model's predictive power. 

Since a number of simplifying assumptions have been made in both the model and 

design of the experiment, the results of the experiments should be viewed as preliminary 

evidence. Additional research is needed to more fully understand how reputation forms in 

audit markets, and to what extent the results reported in this paper can be generalized to 

other market settings. 

The paper proceeds as follows. Section two discusses reputation and related 

auditing research. Section three presents a simple three person model of the demand for 

reputable auditors. Section four describes the experiments that test this model. Section 

five discusses the results. The final section outlines directions for future research. 

It could be argued that the strict punishment strategy of the robot investors constitutes a sufficient 
condition for reputation formation. Such a conclusion would require the following caveats, 1) the strict 
punishment strategy only produces a reputation equilibrium after the participants become experienced 
with the market and the investors strategy, 2) this conclusion is based on two replications which is 
probably not a large enough sample of replications to prove sufficiency, and 3) given the behavior of 
the human investors in this market, the strict punishment strategy of the robot investors is difficult to 
project to the general population of human investors. 
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n. Related Audit Market and Reputation Literature 

The auditing literature has developed a well defined theory of the demand for 

auditing when an audit is consider a non strategic technology. Auditing is demanded as a 

solution to information asymmetry between contracting parties. This demand arises in both 

a principal-agent context and a capital market context. In a principal-e^ent context, when 

an agent has private information which is unobservable by a principal, an audit can be 

utilized by the principal to reduce the information asymmetry between the agent and 

principal (Antle, 1982, Baiman et. al. 1987). The reduced information asymmetry allows 

for more efficient contracting. Consider a simple example. A principal hires an agent to 

perform a task which will generate an outcome which is only observable by the agent. The 

value of the outcome produced is a direct function of the agent's effort which is costly to 

the agent and unobservable by the principal. In this context, the principal must find a way 

to motivate the agent to maximize the principal's wealth. The contract can only be based on 

the value of the outcome reported by the agent. A problem arises if the agent is not 

restricted by enforceable anti-fraud rules. Accordingly, the only feasible contract is one in 

which the agent is compensated for the lowest possible outcome and the agent's report is 

ignored (Antle, 1982). To improve on this outcome an auditor can be hired to verify the 

agent's report enabling the principal to motivate the agent via an employment contract based 

upon the reported value of the outcome. Kachelmeier (1991) provides experimental 

evidence supporting this view of the demand for a non strategic auditor. 

In a capital market context, sellers of securities have information concerning the 

security's underlying value which potential buyers do not have. Rational buyers respond 

to the information asymmetry by taking price protection against the sellers.' This imposes 

the cost of the information asynmietry on the sellers. Again, non strategic auditors can 

' The capital markets interpretation of the demand for auditing is based loosely on Jensen and Meckling 
(1976). Dopuch, King and Wallin (1989) present a similar argument to the one presented here. 
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reduce the information asymmetry by certifying reports of the security's underlying value. 

Dopuch et.al. (1989) provide experimental evidence supporting this view of the demand for 

auditing. Later in this paper the capital market argument will be extended to show that the 

reduced price protection can affect the sellers incentives to invest in capital projects which 

are later sold to investors. 

When a strategic auditor is added to the above scenarios the demand for auditing 

becomes less clear. A strategic auditor is assumed to incur costs which increase in the 

quality of the audit supplied. Accordingly, a strategic auditor has a moral hazard with 

respect to the level of audit quality supplied. In both the principal-agent and capital market 

scenarios discussed above, the auditor must be motivated to provide a sufficient level of 

audit quality to resolve the information asymmetry between the contracting parties 

;otherwise, there will be no demand for the auditor's services. Single period principal 

agent models have addressed the auditor's moral hazard and outlined optimal contracts to 

motivate the auditor (Ande, 1982, Baiman et.al. 1987, 1991). However, these contracts 

ignore the auditor's multiperiod incentives which potentially resolve the auditor's moral 

hazard. Specifically, an auditor's incentive to maintain a reputation for audit quality may be 

sufficient to remove the auditor's moral hazard. 

DeAngelo (1981a, 1981b) defines audit quality as the market assessed'pinl 

probability that an auditor will both detect and report a breach in a client's accounting 

system (emphasis added). This definition of audit quality is more accurately a definition of 

an auditor's reputation for audit quality. When DeAngelo refers to the "market assessed 

joint probability", she is really describing the auditor's reputation for audit quality. Actual 

audit quality is better defined as the joint probability that the auditor will detect and report a 

breach in a client's accounting system. DeAngelo's definition was formulated for her 

specific use in arguing the value of an auditor to a client. Given the interpretation here, 
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DeAngelo's arguments are directly interpretable as arguments concerning auditor reputation 

for audit quality. Her main argument is that an auditors size is a direct function of the 

demand for the auditors services and that the demand for these services is a fimction of the 

market's perceptions concerning audit quality. Reformulated in tenns of reputation, her 

argument states that large auditors have stronger incentives to maintain their reputations for 

audit quality to protect the relatively greater demand for their services. 

The Economics of Reputation 

Reputation is an aggregation of historical information that generally requires 

consistency of an entity's actions over a prolonged period of time for its formation (Herbig 

and Milewicz, 1995). Reputation is not instantaneous, it requires the accumulation of data 

over time. The accumulated data consist of observable information including direcdy 

observable product characteristics, as well as proxies for product characteristics. For 

example, a proxy for an entity's product quality may be the number of complaints filed 

with the better business bureau. The observable data helps interested parties make 

inferences about the entity's past and future unobservable actions. 

It has been asserted that an entity must be consistent to build a reputation (Herbig 

and Milewicz, 1995). The assertion states a failure to choose consistent actions makes it 

difficult for consumers to infer future actions. In support of this assertion, Herbig and 

Milewicz (1995) provide evidence that inconsistent actions generate negative reputations 

rather than reputations for inconsistency. In addition, the experiments in the current paper 

suggest that consistency is important in developing and maintaining a reputation for audit 

quality. The need for consistency implies that reputation building is likely to depend upon 



17 

pure strategies on the part of auditors. Auditors are likely to have difficulty building 

reputations based on mixed investigation strategies." 

An entity can have reputations for different attributes such as price, quality and 

managerial skill. These reputations can be related or independent (Herbig and Milewicz, 

1995). For example, auditors develop reputations for a number of attributes such as audit 

quality, client service, ability to provide management advisory services (MAS), etc. 

Attributes such as client service and ability to provide MAS may be related, whereas, 

attributes such as audit quality and client service may be independent. The focus of this 

paper is on the reputation for audit quality. The model implicitly assumes that an auditor's 

reputation for delivering high quality audits has the most significant effect on the continued 

demand for the auditor's services, and that the auditor's reputations along other dimensions 

add only incrementally to audit demand.^ 

It is possible for an entity's reputation for a specific attribute to differ across 

individuals assessing the entity's reputation. First, each individuals may have gathered 

different data. Second, each individual may aggregate the same data differently. Some 

may weight recent information heavier than previous mformation while other may weight 

all available information equally. These individual differences may lead to different 

assessments of the entity's reputation across individuals. However, given the individuals 

have similar access to information, the individual assessments on average reflect an 

unbiased estimate of an entity's reputation. However, in auditing it is possible for classes 

of individuals to have different assessments of an auditor's reputation for audit quality. 

Managers have direct experience with the auditors whereas, investors only observe the 

* A mixed strategy is one in which the auditor would choose to investigate or not investigate based on a 
randomization device with non-zero probabilities. A pure strategy is one in which the auditor choice to 
investigate is not conditional on a randomization device. 

^ The model in this paper assumes that the demand for the auditors services is a function of the auditor's 
reputation for delivering high quality audits. Whether or not other dimensions of an auditor's 
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auditor's reports. This difference in information creates the possibility for auditors to have 

different reputations for audit quality with managers than with investors. For example, a 

manager is likely to observe an auditor's failure to uncover a material misstatement long 

before investors observe the failure. Given a long enough time horizon, it seems 

reasonable to expect the audit quality observed by managers in the present will produce 

information observable by investors in the future. Accordingly, the managers and 

investors assessment of the auditors reputation are expected to converge over time. 

An entity's reputation is useful to consumers who wish to predict future actions of 

an entity."* In the absence of the ability to directly observe an entity's actions ex ante, such 

as delivery of product quality, it is rational for consumers to use the entity's reputation to 

infer the entity's future actions (Shapiro, 1983). An audit is a good example of a product 

for which quality can not be observed ex ante. An auditor's effort choice is not directly 

observable and the auditor's observable product, an audit report, is standardized. The 

standardized report also makes it difficult to observe audit quality ex post. Proxies for 

audit quality such as membership in the SEC Practice Section, number of licensed CPA's 

and number of alleged audit failures are important pieces of observable data that can 

potentially be used to infer the quality of the auditor's services.^ Given the challenges in 

observing audit quality ex ante and ex post, rational audit consumers have incentives to 

consider the auditor's reputation for audit quality when purchasing an audit. 

reputation such as customer service are more important than her reputation for audit quality is a 
question for future research. 
For discussion purposes it is assumed that an entities actions directly affect the outcome of interest to 
consumers, whether that outcome is a product or a service. 

' Inferring audit quality based upon any of the proxies mentioned is a less than perfect science. 
Membership in the SECPS requires auditors to participate in the peer review process which potentially 
can expose low quality audits performed by the participating firm. To obtain and maintain a CPA 
license, an auditor must pass competency and ethical examinations, as well as, participate in 
continuing education. Licensing signals an auditor has the ability to provide high quality audits. 
Finally, the number of alleged audit failures is likely to be a function of the actual level of audit quality 
delivered by the auditor. However, it is important to note that there are other factors that lead to the 
allegation of an audit failure (See Palmrose, 1988). 
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An auditor's reputation for audit quality adds credibility to the manager's 

disclosures to investors. The more willing the auditor is to invest the effort necessary to 

discover and report breaches in the accounting system the more credibility the investors can 

assign to the client's reported information. The auditor's reputation for audit quality 

implies the action choices the auditor has selected in the past, and the expected action 

choices the auditor will make in the future. The additional credibility supplied by a 

reputable auditor reduces the information asymmetry between the manager and investors 

thereby reducing the price protection taken by investors. Absent a reputable auditor, the 

information asynraietry remains the same. Accordingly, for an auditor to be valuable to a 

manager, in the context considered in this paper, the auditor must have a reputation for 

audit quality. 

Demand alone is not sufficient to provide the necessary incentives for an entity to 

build and maintain a reputation. The returns to reputation must outweigh die costs. While 

building a reputation, entities may incur costs (including opportunity costs) of producing 

high quality products while selling those products at a price equal to that of low quality 

products (Shapiro, 1983). Eventually the entity must be able to charge prices that reflect 

the quality of the product being sold. If the rents from reputation are not sufficient to offset 

the additional action costs that support the reputation, a wealth maximizing entity will not 

choose the reputation supporting actions (Klein and Leffler, 1981). It should be explicidy 

stated here that these rents do not necessarily imply an entity needs to earn an extraordinary 

return on its investment in reputation. It is only necessary that the discounted value of 

maintaining a reputation be greater than the discounted value of not maintaining a 

reputation. 

Once a reputation is established, the rents from reputation can serve as a bonding 

mechanism that help insure the entity's continued reputation supporting actions, such as 

delivery of high quality products (DeAngelo, 1981a; Klein and Leffler, 1981). An entity 



20 

will lose its perceived reputation if it repeatedly fails to fiilfiU its stated intentions or market 

signals (Herbig and Milewicz, 1995). Failure to choose reputation supporting actions 

jeopardizes the entity's reputation and places the future rents at risk. 

The incentives to build and maintain a reputation are fiindamentally different than 

the incentives created by litigation or regulation. Reputation incentives are based entirely 

on future rents. In contrast, litigation and regulation can recover previously accumulated 

wealth. The extent to which an entity values future rents impacts its incentives to build and 

maintain a reputation. If an entity is myopic or perceives it will not exist into the future, it 

has no incentive to build and maintain a reputation. The model and experiment in the 

current paper include an explicit discounting rate of future earnings in order to create the 

incentive for the auditors to build reputations. 

The reputation building process is generally not modeled in the economics 

literature, nor is it explicitiy modeled in the current paper. ̂  The experiments in this paper 

are designed to provide insight into the reputation building process. This insight can then 

be used in developing dynamic models of auditor reputation. We currentiy do not 

understand very well how a reputation develops. How long does it take to develop? What 

is the path of the reputation formation process? Are there factors that inhibit the process? 

The experimental markets in the current paper can begin to document empirical regularities 

of reputation building. The current paper's experiments and future experiments eventually 

may provide sufficient evidence of the reputation formation process to begin modeling the 

process. 

® Diamond (1989) is an exception. His model assumes differences in player types. As the game 
develops certain players develop reputations strictly through probabilities over outcomes and not 
actions choices. Once these players develop reputations, the reputation itself creates incentives for the 
players to make action choices that support their reputations. It is possible that audit reputation forms 
in a similar fashion, that is, first by chance and then once developed reputation is fostered by action 
choices. Diamond's model is dependent on substantial differences in player types. As discussed in the 
current paper, the assumption of substantial differences in auditor types is difficult to advocate. 
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The economics literature on reputation is quite diverse. However, it is generally 

assumed that an entity builds a reputation to distinguish itself from other entities. The 

general assumption in economic models is that there are different types of entities, where 

differences in types are due to technological differences or economic incentives (Kreps and 

Wilson, 1982, Diamond 1989). However, for reputation to play a role, it is not necessary 

to assume that entities differentiate themselves from other entities, nor that the entities 

possess different technological capabilities or economic incentives. All that appears to be 

necessary for reputation to be important is for an entity to have a set of action choices that 

produce different outcomes. When an entity has different action choices that produce 

different outcomes and consumers have different preferences over outcomes, consumers 

have the incentive to utilize the entity's reputation to infer the entity's future choices. In 

some cases it may be reasonable to assume that differences in entities' action choices are the 

result of differences in types of entities, but explicit assumptions regarding differences in 

incentives and technology are not necessary for reputation to arise or be important. 

This paper assumes that auditors' have similar incentives and technologies which 

allow the paper to focus on the role reputation can play in resolving an auditor's moral 

hazard. It is explicitiy assumed all auditors face this moral hazard. Differences in 

technologies or incentives would create a model where auditors signal their inherent 

advantages in technologies or incentives rather than a model that investigates whether the 

benefits of forming a long mn reputation induce the auditors to ignore their short term 

incentives to save investigation costs. It has been argued that investment in specialized 

technology or other specialized assets can serve as a signal of reputation (Klien and Leffler, 

1981). As discussed below it is not clear whether auditors are able to send credible signals 

by investing in different audit technologies, since it is not clear that these technologies 

produce quality differentiated audits. 
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A discussion about whether auditors differ with respect to technologies or 

incentives is warranted before continuing to discuss the model and experiments in the 

current paper. Of course at some level, all auditors differ with respect to their technologies 

and incentives. The issue is whether or not the differences are large enough such that they 

would produce observable differences in auditor behavior or audit reports. Unfortunately, 

there has been little research that has addressed directly whether there are substantial 

differences in audit technologies or auditor incentives. The following observations are 

made. First, Generally Accepted Auditing Standards (GAAS) provide a minimum level of 

audit technology available to all auditors. On average all auditors are likely to meet this 

minimum technology. Second, there is anecdotal evidence that audit firms invest in 

different technologies.^ But, there has been no research into whether these different 

technologies produce more effective or efficient audits. Accordingly, there is no clear 

evidence on whether or not any auditors on average exceed the quality proscribed by 

GAAS. However, there is some evidence that individual audits do not always meet the 

minimum requirements of GAAS (Erickson et. al. 1997). 

Third, on the revenue side of incentives there does not appear to be a compelling 

argimient that auditor incentives differ. The audit market has been characterized as a 

competitive market (Simunic, 1980) which suggests there are at best small differences in 

revenue, ceteris paribus. Some research suggests their are premiums for reputation 

(Craswell et. al. 1995), but this research can not determine whether the reputation was the 

result of the premium or the premium a result of the reputation. Such a distinction is 

necessary to model the reputation formation process. On the cost side of auditor incentives 

it is less clear. Technological differences may produce differences in costs. But, as stated 

7 Examples include; E>eliotte and Touche's STAR system, Arthur Andersen's Monetary Unit Sampling 
Approach (Felix, et. al. 1990), and KPMG's new Business Process Approach to Audits. 
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above, there is no documented evidence of substantial differences in the efficiency of 

different audit technologies. 

Individual auditors may have differences in non monetary incentives. For example, 

an individual may have preferences for hard work and ethical behavior such that she prefers 

to incur the monetary or effort costs of conducting a high quality audit. The current model 

does not explicitly consider such preferences. The experiments do attempt to control for 

the non monetary incentive of role playing. However, all other non monetary incentives of 

the individual experiment participants are implicitly introduced into the experimental 

markets. Since the experiments implicitly include non monetary incentives, the results of 

the experiments provide a more generalizable view of auditor reputation building than the 

model of auditor reputation developed in the paper. To the extent these non monetary 

incentives can be identified in the experiment, the incentives can be incorporated into future 

extensions of the model. 

The model incorporates an infinite time horizon to allow for reputation building. 

Based on the Folk Theorem an infinite time horizon allows for any number of equilibria to 

the game. An alternative approach to modeling the game would be to invoke a finite time 

horizon and assume difference in types of auditors. These differences would require that 

one type of auditor not face a moral hazard over audit effort choice. Some may view the 

lack of a unique equilibrium as a weakness. Yet there is no clear argiiment for assuming 

differences in auditor technologies or incentives. The model's predictions can be refined 

by the empirical data generated by the experiments. Ultimately, a more generalizable theory 

of auditor reputation may result, because the theory does not make strong unsubstantiated 

assumptions about differences in auditor types. 
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Role of Reputation in Audit Markets that Include Auditor Litigation 

The current paper explores an audit market that is void of regulation or litigation. 

Yet, existing audit markets are constrained by both regulation and litigation. A brief 

discussion of the interplay between litigation and reputation follows. 

The presence of auditor litigation confounds the ability to observe the role of 

reputation in audit markets. An audit report can become a form of insurance to purchasers 

of audited securities. Unlike reputation, litigation enables audit users to recover damages 

directly from auditors in cases where the returns from the audited securities differ 

significantly from investor expectations. Research suggests that auditors do not have to be 

found liable (i.e. perform substandard audits) in order for users to collect damages 

(Palmrose, 1994). The opportunity to collect damages can increase in the prices of audited 

securities, as well as, the prices auditor's can demand for their services. 

The discussion of prior field research presented below cites both increased security 

prices and auditor fees as evidence of auditor reputation. However, these studies can not 

eliminate the hypotheses that it is the "insurance effect" of litigation that drives the observed 

results. Further complicating the interpretation of prior research is the use of Big6/ 

NonBig6 designations to differentiate auditor reputation where Big 6 firms are assumed to 

have better reputations. The larger firms (Big6) are better able to pay resulting claims due 

to dieir larger capital base. The ability to pay damages may explain the higher security 

prices and audit fees associated with these large audit firms rather than the proclaimed view 

that the difference is the result of higher audit quality. 

Reputation may play an important role even in the presence of litigation. Litigation 

is costly to pursue and limited in its ability to recover damages. There is room for 

reputation to supplement litigation in both increasing security prices and disciplining auditor 

behavior. Security prices can be increased by the additional credibility a reputable auditor 

adds to the financial statements. The added credibility reduces the likelihood audit users 
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will need to use a costly court process to recover damages which in turn increases the 

expected wealth associated with owning the audited securities. When reputation creates 

additional value to the manager through reduced price protection, it allows the auditor to try 

and capture a portion of the increased manager surplus through higher prices. The 

increased audit fees produce increased rents from the auditor's reputation which in turn 

increases the auditor's incentives to maintain her reputation. 

Litigation may play an important role in the formation of an auditor's reputation. 

The litigation process may provide the opportunity to gain insight into the quality of the 

audits supplied by a given auditor. The discovery process and trial process potentially 

reveal the procedures used by the auditor that would otherwise not be observable. 

However, litigation's role in reputation formation should not be overstated. Palmrose's 

research into audit litigation has provided only very limited evidence on the quality of audits 

suppUed. She has found that very little data about the audit itself is publicly disclosed by 

the litigation process. It is difficult to imagine the audit market is able to make stronger 

inferences than Palmrose in assessing the quality of an auditor based on litigation data. 

The model assumes that investors make assessments of audit quality and the 

auditor's reputation for audit quality based on observed differences in the reported value of 

the entity and the acmal value of the entity revealed at the end of the period. Given the 

challenges in obtaining direct information about the quality of an audit, evidence that the 

audit report does not agree with the value of the entity is a reasonable proxy for the quality 

of the audit. 

Analytical Research on the Demand for Auditing 

Analytical research on the demand for auditing has focused on optimal contracting 

in three person Principal Agent models. These models are all single period models which 

derive the optimal contracts between owners, managers and auditors. The role of the 

auditor is to help resolve the information asymmetry between the owner and manager. The 
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auditor potentially can resolve this asymmetry by either providing the owner with a report 

of the outcome's value or by verifying the manager's disclosure of the outcome's value. 

The key problem is the auditor's moral hazard over effort choice. The auditor must exert 

costly effort to produce a high quality audit. To resolve the auditor's moral hazard, the 

contracts generally reduce the auditor's pay to zero when her audit report does not agree 

with either a public signal of the outcome's value (Baiman et. al. 1987, 1991) or the 

manager's report of the value (Ande 1982). This contract resolves the auditor's moral 

hazard by compensating the auditor for the effort necessary to produce an accurate audit 

report and penalizing the auditor if it is revealed she did not choose the necessary effort. 

These one period models do not capture the incentives of multiple interactions and thus are 

limited in their generalizability. 

Unlike the majority of analytical papers, Datar (1985) derived a model which 

incorporated auditor reputation in a multiple period model. The model assumes two types 

of auditor: one with a moral hazard with respect to effort choice (moral hazard auditor) and 

one without a moral hazard with respect to effort choice (no moral hazard auditor). Using 

the sequential equilibrium concept of Kreps and Wilson (1982), Datar showed that if 

owners and managers believe a no moral hazard auditor exists; a moral hazard auditor, who 

would otherwise be susceptible to the moral hazard, may find it profitable to exert the 

necessary effort to produce high quality audits. In essence, the moral hazard auditor builds 

a reputation as a no moral hazard auditor. The two keys to this result are the managers' and 

investors' beliefs that there exists an auditor, who will not succumb to her moral hazard, 

and the multiple period time line. The managers and investors must believe there is a no 

moral hazard auditor, or else, with a finite timeUne, backward induction suggests that a 

moral hazard auditor will always choose the low effort level, so managers and investors 

would always assume there was not a reputable auditor. Given that managers and 

investors believe a no moral hazard auditor exists, the time line enables a moral hazard 
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auditor to form a reputation by making the same choices as no moral hazard auditor. 

Nonetheless, as the market nears the last period, the benefits to maintaining a reputation 

decline and the moral hazard auditors begin to succumb to their moral hazard. 

The Datar model may be limited in its generalizability due to its assumption 

concerning auditor types. It is difficult to imagine an auditor who does not face a moral 

hazard over effort choice when making his investigation decisions. It can be argued that 

auditors face differing degrees of moral hazard, but it if difficult to construct a case where 

there is no moral hazard. Nonetheless, the key is whether or not the market will behave "as 

if there is a no moral hazard auditor. There is not satisfactory way to validate the 

assumption about whether or not the market will behave "as if' there is a no moral hazard 

auditor. Two experimental approaches could be utilized to test such a model. First, an 

experiment could be conducted where it is assumed that all auditors face a moral hazard and 

a known finite time horizon. Such a design would not assume there actually exists a no 

moral hazard auditor. If the market behaves "as if' it holds the belief that a no moral hazard 

auditor exists, then the assumption does not hurt the generalizability of a model that 

explicitly makes such assumptions about types. A second approach would be to explicitly 

incorporate the possibility that one of the auditors in the market does not have a moral 

hazard. If the results support the model's predictions then there is evidence that the model 

describes behavior when the market acmally believes there are no moral hazard auditors. 

However, it will not be possible to infer whether the market behaves "as if' there are no 

moral hazard auditors and the same generalizability issues will exist. If the data does not 

support reputation formation in the market with explicit assumptions about auditor types 

then the model is falsified and can be dismissed as a model of auditor reputation. 

Positive accounting theory derives a demand for auditing from a different source 

than the mathematical Principal Agent literature. Jensen and Meckling (1976) posit that an 

owner-manager (manager) demands an audit to mitigate agency costs between the manager 
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and investors. Like JM, the model here assumes that the manager bears the costs of not 

hiring an auditor. Unlike JM, the model assumes that investors take price protection 

against information asymmetry between the managers and investors.® The price protection 

places the cost of not hiring an auditor on the manager thus creating an incentive for the 

manager to hire an auditor. 

Field Based Audit Quality and Reputation Research 

It seems reasonable to posit that an auditor builds a reputation based upon the actual 

delivery of high quality audits. However, it is nearly impossible to determine the quality of 

an individual audit based on pubhcly available data. Audit quality is only observable when 

an audit publicly fails or when the auditor issues a qualified or averse opinion.' 

Unfortunately, Palmrose (1988) demonstrated, using alleged audit failings, that it is 

difficult to determine when an audit has actually failed. In addition, averse and qualified 

opinions are relatively rare making their use as a signaling mechanism limited. The 

inability to observe audit quality makes it difficult to interpret the relationship between audit 

quality and auditor reputation using archival field data. 

An additional confound is that reputation can result from observable firm 

characteristics that are potentially independent of audit quality. Audit firms can build 

reputations based upon observable attributes such as the number of licensed CPA's 

employed, industry concentrations, membership in the SECPS and advertising. Each of 

these observable attributes represent potential signals of audit quality. These signals may 

be used by the market to infer audit quality, especially since observing audit quality even ex 

post is difficult. As an initial investigation into auditor reputation this paper does not 

' Jensen and Meckling assume full information. The investors price protection is a response to the 
expected increase in perquisite consumption by the manager once the costs of perquisites to the 
manager are reduced by the manager's decline in ownership. In JM an auditor serves as a monitoring 
mechanism that works to mitigate the magnitude of the expected increase in perquisite consumption. 

' The qualified or averse opinion are evidence that the auditor has investigated since the auditor risks 
losing the demand for her services if the auditor incorrectly disagrees with a manager. 
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examine these potential signaling mechanisms. Future research can examine the signaling 

characteristics of the above attributes and there usefulness in developing auditor reputation. 

A common approach to archival audit quality research is to start with a maintained 

assumption that audit firms specialize in different levels of audit quality and then test 

models of demand for different quality auditors. The most common hypothesis states a 

client's demand for audit quality is directly related to his agency costs (Simunic and Stein, 

1987). That is, higher quality auditors are demanded by firms with higher agency costs to 

serve as monitors. Proxies for differences in audit quality such as auditor size (DeAngelo, 

1981b), brand-name reputation (Big-6 vs. Non Big-6) and industry expertise are used in 

cross sectional analyses to examine the proposed differences in auditor quality. The results 

of these studies based upon cross sectional differences in agency costs is mixed (DeFond, 

1992) '0 is difficult to infer whether or not the mixed results are due to a lack of 

difference in audit quality or to the difficulties in finding suitable proxies for audit quality or 

agency costs. 

Other tests of auditor reputation have been conducted using publicly available audit 

fee data. It is argued that differences in audit fees are related to differences in auditor 

reputations and that reputations are related to audit quality. Using Australian audit fee data 

Craswell, Francis, and Taylor (1995) find that auditors earn higher fees based upon both 

name-brand reputations and industry expertise. Beatty (1989, 1993) finds that name-brand 

auditors earn higher fees in audits of U.S. initial public offerings. The results of these 

smdies support the economic value to auditors developing name-brand recognition. 

However, the studies provide little insight into the source of the name-brand reputation nor 

can they eliminate the "insurance effect" hypothesis. 

The general approach in the archival studies is to perform cross sectional analyses of differences in 
auditors and agency costs at a point in time. Alternatively, DeFond (1992) provides evidence that over 
time changes in agency costs are associated with changes in the level of auditor quality demanded. His 
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There is some archival evidence that auditor reputation is related to audit quality. 

Wilson and Grimlund (1990) document a decline in market share associated with audit 

firms being disciplined by the SEC. The decline in market share is consistent with a 

decline in reputation. Teoh and Wong show that earnings response coefficients vary based 

on the name-brand recognition of the auditor supplying the audit suggesting that auditors 

differ in the credibility they add to financial statements. Francis, Maydew and Sparks 

(1995) demonstrate firms that hire brand name auditors have a lower level of earnings 

management than firms that hire auditors without brand-names. Finally, Watts and 

Z^immerman (1983) describe historical evidence that prior to the mandating of auditing for 

public companies in 1933 and prior to the proliferation of auditor liability, there was a 

significant demand for audits. Watts and Zimmerman's evidence supports the argument 

tested in this paper that the demand for auditing exists without mandated auditing. 

In sununary, archival data suggests that there are economically valuable differences 

in auditor reputations and that there is some evidence these differences in reputations are 

related to actual differences in the quality of audits supplied. 

Experimental Economics Research on the Demand of Auditing 

Early applications of experimental economics to accounting identified reputation 

building in two-person principal-agent models (DeJong, et. al. 1985a, 1985b). Principals 

could hire an agent to deliver services that reduced the principals' risk of loss. Each agent 

submitted private bids to the principals along with a level of service that the agent would 

supply. A moral hazard was introduced by allowing the agents to deliver a level of service 

different than what the agents originally offered to the principals. 

The results of these early experiments clearly rejected a single period lemons model 

where the agent always delivers a low quality service and investors pay a price consistent 

results suggest that auditors are chosen based on agency costs when changes in agency costs become 
large enough to warrant incurring the transaction costs necessary to change auditors. 
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with the low level service. Agents did not always deliver low quality services and over the 

course of some experiments began to earn fees consistent with the level of service actually 

delivered. Unfortunately, certain design decisions may have hindered the development of 

reputation in the experiments. First, the experiments were conducted over a finite number 

of periods. As the experiment approached the last period, the agents had increasing 

incentives to defect from their reputations.'' Second, agents did not have the ability to 

enter and exit the markets. If the agent learned through the market that building a reputation 

was valuable, it was difficult for that agent to build a reputation after the agent had akeady 

delivered a low quality level of service. One way to address this problem is to conduct 

more than one experimental session. Multiple sessions allow the participants to apply what 

they leam firom one session to a new session, where they have a chance to establish a 

reputation independent of prior sessions. 

Kachelmeier (1991) extended DeJong et. al. by adding an auditor to the market. 

The principal, in his three-person principal-agent model, could hire a manager and an 

auditor. The manager made an effort choice and then received payment based on a report 

contingent contract negotiated in advance with the principal. The manager was not required 

to report the outcome truthfully which generated a demand for an auditor to investigate the 

manager's report. 

Kachehneier's results indicated managers attempted to build reputations for high 

effort choice (high effort averaged 80% across treatments) and for truthful reporting 

(manager reported truthfully 60% across treatments). Manager's were able to negotiate 

higher report contingent payments after receiving an audit report that confirmed the 

" Analytically conducting the experiment over a known fixed number of periods precludes the formation 
of reputation due to backward induction. If in a single period game it is the agent's optimal choice to 
deliver the lowest effort level than in any finite replication of the single period game it is optimal in 
every period for the agent to deliver the low effort level. Backward induction is only a partial problem 
in experiments with a large number of periods. In early periods participants do not follow the lemons 
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manager's previous report, and were punished througii lower report contingent contracts 

after principals received audit reports that rejected the manager's previous report. 

Auditors, who were subject to a moral hazard, choose the higher cost investigation 

alternative 75% of the time across treatments indicating a desire to build reputations for 

truthful reporting. However, there was no evidence that the principals rewarded reputable 

auditors with higher fees. In periods following an auditor's disagreement with the 

manager's report, the auditors did not receive higher audit fees from the principals. 

Kachehneier's experimental design was very complicated which hinders drawing 

clear conclusions from his results. An important design issue was the lack of feedback to 

participants during the experiment (Wallin, 1991). Principals did not learn the actual value 

of the outcomes until the experiment was completed. The only feedback a principal 

received about whether an agent was reporting honestly, or whether an auditor was 

investigating, was when an auditor's report disagreed with an agent's report.'^ In 

addition, similar to the DeJong et. al. studies, these were single session experiments which 

prevented the participants from applying learning from one experimental session into a 

separate session, free of the consequences of choices made in the first session. 

Dopuch, King, and Wallin (DKW) (1989) and Dopuch and King (DK) (1991) 

incorporated a much different design to examine the demand for auditing. Their design 

incorporated a Jensen and Meckling (1976) type argimient that it is an owner-manager 

(manager) who demands an auditor. Unlike JM they assume the auditor reduces 

information asymmetry between the manager and investors thus reducing the investors 

price protection. 

equilibrium but as the game nears the last period the participants begin to follow the backward 
induction argument and fall into the lemons equilibrium. 

'* The principals also learned whether the manager reported truthfully and the auditor investigated in the 
public signal treatment where 25% of the lime a public signal revealed the value of the outcome. 
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The baseline treatment in DKW consisted of three investors and a seller and was 

conceptually similar to the prior DeJong et. al. experiments. DKW found comparable 

results to DeJong et. al. In some replications managers attempted to build reputations for 

selecting the higher effort choice and truthfully reporting the outcome. When an auditor 

with no moral hazard was added, both the level of effort chosen by the managers and the 

number of truthful reports increased. 

DK expanded DKW to incorporate an auditor with a moral hazard. When the 

auditor was hired by the seller, the auditor chose the costly investigation only 12% of the 

time. This may have been due to the seller's ability to form his own reputation for high 

effort and truthful reporting and the corresponding low number of times the auditor was 

hired (28% of the periods)." 

There was some evidence of reputation building in treatments where investors 

purchased audits. Interestingly, the auditors investigated over 50% of the time, a much 

higher rate than when buyers purchased the audits. When investors hired an auditor, the 

auditor's report become a public good, which made it difficult for the investor to profit 

from hiring an auditor. In the experiments this led to an inconsistent demand for auditing 

which may have impacted the auditor's reputation forming incentives. Future research can 

examine how simply changing the demand for auditing from managers to investors impacts 

the auditor's investigation decisions, but it must also examine how this creates incentives 

for investors to purchase the audit. 

The DKW and DK designs were very complicated. They used a second-price 

sealed bid auction where the high bidder won the asset but paid the seller the second 

highest bid. In addition, the investors were all assigned different values for these asset's 

high payoff. The choice of the second price auction was made for its demand revealing 

13 In two of six treatments the managers clearly tried to form their own reputations for truthful reporting. 
The managers could save the cost of the auditor by building their own reputations. 



34 

incentives. However, the combination of the differences in assigned values and the second 

price auction produced instances where the second bid was relatively low as the result of 

two investors having low payoff values. As a result managers were not always rewarded 

even though they had developed reputations for truthfid reporting. A further complication 

was a compound lottery involving the manager's effort choice and the resulting asset. The 

manager's effort choice determined the probability that a certain asset type would be 

generated. The asset type was sold to investors. Different asset types each had different 

payoff probabilities and investors only observed payoffs. Consequently, when investors 

received payoffs that differed from their expectations, they could not infer whether the 

seller or verifier lied or whether it was just the result of the asset's payoff probabilities. 

This design choice is arguably uimecessary since auditors report on realized outcomes, not 

on distributions of outcomes. 

There is a growing body of EEM research that specifically examines reputation in 

the economics literature (e.g. Camerer and Weigelt, 1988), as well as in the accounting 

literature (e.g. King, 1996). The general conclusion reached from this literature is that 

reputation formation is difficult to predict and may be context specific (Davis and Holt, 

1993). It is interesting to note that a large portion of the EEM research examines reputation 

without assuming differences in player types (Camerer and Weigelt, 1988 is an exception), 

yet a significant portion of the recent research in game theory makes assimiptions about 

player types to derive reputation equilibria. One explanation for this difference is that 

experiments utilize human participants who at some level differ in their personal 

preferences and, accordingly, incentives. The experiments in the current paper explicitly 

control monetary incentives and use neutral terms and language in an attempt to control for 

a portion of the participants noiunonetary incentives. Whether the participant's remaining 

noimionetary incentives create sufficient differences amongst the players to warrant 

modehng the auditors as consisting of different types, remains an open question. 
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Audit markets contain at least three features that make reputation fomiation difficult 

to predict. First, an auditor has a short term incentive not to incur the costs of delivering 

high quality audits. If the auditor is myopic or the cost of high quality is too high, a low 

quality audit will be supplied. Second, the quality of the audit delivered is not directly 

observable to the market participants. The auditor may be able to deliver a low quality audit 

without being detected. Third, arguably the purchasers of the audit are managers, who 

would appear to prefer to hire reputable auditors based on the model presented in the 

current paper; however, the managers do not directly consume the audit. The consumable 

audit benefit to the managers is generated by the investors. Actual audit quality is of little 

concem to the managers as long as the audit generates the desired reaction from the 

mvestors. As such, in any given period audit quality does not have a direct effect on the 

manager. A manager may prefer an auditor who does not perform high quality audits, if 

there is no effect on investor beliefs in the current period. These three conditions make it 

an empirical question as to whether or not the auditor's concem for reputation is a sufficient 

incentive to motivate a high quality audit and whether there is a demand for high quality 

audits. The model presented and tested below incorporates the three features noted above 

in order to begin gaining some insight into reputation formation and maintenance in audit 

markets. 
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ni. Model and Assumptions 

Outlined below is the basic structure of the model and experimental market. Table 1 

lists the symbols used in the general formulation of the model and the values used in the 

experiments. 

Sequence of Actions in the Market 

1. The manager chooses to invest or not invest, where investment has a cost = I. 
Investment produces the High value outcome with probability y and a Low value 
outcome with complementary probability. No investment yields the Low value with 
certainty.' 

2. The manager chooses which, if any, auditor to hire. All auditors charge the same fee 
S. 

3. The manager learns the outcome of investment {High or Low) and discloses a value (H 
or L) to the investors. 

4. The auditor chooses whether to investigate or not, where investigation has a cost = C. 
The auditor makes this decision without knowing whether the manager invested, the 
manager's disclosure or the actual value of the outcome.^ If the auditor investigates, 
her report states she agrees (A) or disagrees (D) with the manager's disclosiire based on 
whether the manager reported tmthfuUy or not. If the auditor chooses not to investigate 
her report is A. Neither the manager nor the investors can observe the auditor's 
investigation decision. 

5. The investors receive a joint report from the manager and the auditor (e.g. H,A) and the 
auditor's identification number. The investors then bid for the outcome in a first price 
sealed bid auction. 

6. The investors observe the actual value of the outcome purchased and eam the difference 
between the outcome and amount paid. The value of the outcome is publicly disclosed 
along with the previously disclosed joint manager/auditor report, and auditor's 
identification number. 

7. In the model, all participants observe a random draw to determine whether the game 
continues to the next period. The experiment consists of a fixed nimiber of periods that 
occur with certainty, and then random draws in each subsequent period to determine the 
end period. 

' The terms used to describe this model were not used in the experiment. Participants were asked to 
select from two different bins with differing costs in the experiment. The bins generate the High and 
Low outcomes according to the assigned probabilities. 

* This step could be modified to allow the auditor to observe the manager's report before making an 
investigation decision without any change in the analytical results. 
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Table 1 
Parameter Definitions and Values in Experiment 

Description Symbol 
Experiment 

Value 
Prob (Highlinvestment) Y .55 

Prob (Lowlinvestment) ( 1 - Y )  .45 

Prob (Highino investment) 0 0 

Prob (Low! no investment) 1 1 

Prob (auditor investigates) a n / a  

Prob (new period) P .80 

Value - High outcome High E$400 

Value - Low outcome Low E$100 

Cost - investment 1 E$60 

Cost - salary of auditor 8 E$40 

Cost - auditor investigation C E$20 

E$ = experimental dollars, E$ are converted to U.S. dollars at the end of the experiment. 
Conversion rates differ for managers, auditors and investors. Managers E$100= 
$.50, Investors E$100=$1.00, and Auditors E$100=$2.00. 
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Description of the Model and Experimental Setting 

The goal is to develop a model that parallels existing audit markets and then test the 

model using EEM to gain insight into the reputation building process, as well as, to identify 

the equilibria that are obtained. Deriving a model that is tractable and testable requires 

simplifications from existing audit markets. The following discussion highlights where 

and why the simplifications in the model and experiment were made. 

As discussed in the previous section, the model in this paper derives a demand for 

auditing based on JM, who argue that it is the owner-manager (manager) that benefits from 

hiring an auditor, not investors. Alternatively, the normative principal-agent literature 

assumes the demand for auditing is generated by owners as a way to reduce the information 

asymmetry between the owners and managers. Reduced information asymmetry allows for 

more efficient contracts between the owners and managers (Baiman et. al. 1987, 1991, 

Ande 1982). Both owner and manager generated sources of audit demand are likely to 

exist in actual audit markets, and both can be examined analytically and experimentally. 

However, testing both sources within the same model and experiment would be extremely 

challenging. The current paper chooses to test the manager's demand for auditing and 

leaves the owner generated demand for future research. 

In the model and experiment, managers' identities are withheld from mvestors to 

prevent managers from forming reputations. Manager reputation building is potentially a 

more efficient market solution than hiring an auditor, since it saves the costs of performing 

an audit.^ DK, DKW, and Kachelmeier (1991) allowed both managers and auditors to 

form reputations. The managers in these experimental markets attempted to form 

reputations, independent of the auditors, making it difficult to observe auditor reputation 

building. The maintained hypothesis in the current paper is that an auditor's reputation 

' See King (1996) and Finely et. al. (1993) for evidence of manager reputation building. 
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adds incrementally to a manager's reputation. The auditor's reputation adds to the 

manager's reputation when the market perceives the manager has an incentive to 'cheat' or 

the manager does not have an established reputation. The case where the manager has no 

prior reputation parallels many initial public offering markets. 

The manager in the model and experiment makes a simple decision whether to 

invest in a cosdy production process. The outcome generated by the production process 

is sold to investors.^ The investment is a stochastic process that produces either a High or 

Low outcome. Forgoing investment generates a Low outcome with certainty. Allowing 

the manager's action to affect the outcome makes an audit potentially valuable to the 

manager by enabling the manager to capture the higher returns of investment. An audit 

enables the manager to capture the high returns by adding credibility to the manager's 

report; thereby, reducing the price protection taken by investors against false reporting by 

the manager. Absent an audit, investors have no reason to believe the manager and reduce 

their bids to the Low value which removes the manager's incentive to invest.® 

The manager chooses which, if any, auditor to hire after making the investment 

decision but before observing the outcome. After observing the outcome, the manager 

chooses a value to disclose. The manager's disclosure, the auditor's report, and the 

auditor's identification are supplied to the investors prior to bidding. 

The auditor's reputation directiy affects the level of credibility added to the 

manager's report and inversely affects the level of price protection taken by investors. 

•* The costly production process can be viewed as a costly effort choice by the manager since the manager 
bears the cost of this decision. 

^ The manager sells the entire outcome and retains none. This eliminates any sort of signaling 
equilibrium based on the manager's retention as in Akerloff (1970) or Leland and Pyle (1977). 

" Another approach would be to have the manager report an outcome generated by Nature. In the current 
design this approach would be unlikely to generate a demand for auditing. Investors could ignore the 
manager's report and bid the expected value of the outcome. The manager would be indifferent since 
even if the investors bid the actual amount of the outcome the manager's expected payment would still 
be the expected value of the outcome. 
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Investors will put more faith in an auditor's report if that auditor's past reports have always 

agreed with the actual outcomes. The increased investor confidence in the manager's 

disclosure reduces the protection the investors take, via lower prices, against bad 

information. In equilibrium, the manager will only demand the services of a reputable 

auditor since a reputable auditor will reduce the investors' price protection. The manager's 

demand creates an incentive for the auditor to develop a reputation for performing high 

quality audits. 

The auditor's effort is assumed to be costly and to direcdy affect the quality of the 

audit. The effort choice is incorporated into the model by the auditor's investigation 

choice.' Practicing auditors are not likely to make such extreme decisions about what level 

of audit quality to deliver. Instead they make choices between exerting more versus less 

audit effort. Without loss of generality, the choice to exert more versus less effort can be 

modeled as a choice whether or not to investigate. The cost of investigation creates a moral 

hazard for the auditor where her short term wealth is maximized by not investigating. 

However, choosing not to investigate may adversely affect the auditor's long term wealth, 

if the demand for her future services decreases.® To simplify further, it is assumed that 

when the auditor investigates, she leams the value of the outcome with certainty and reports 

it truthfully to investors.' More generally, auditors cannot produce "perfect" audits. This 

simplification is made under the assumption that if reputation is not maintained in this 

environment, it is unlikely to be maintained with "imperfect" audits.'" 

^ The assumption that audit eifort and quality are related and costly is made throughout the auditing 
literature. See DK, DKW, Baiman et. al. 1987, 1991, and Antle 1982. Requiring the sale of the 
outcome is a simplification that permits examination of the decisions that result from the choice to 
sell. 

' The auditors moral hazard may be resolved by the threat of litigation. This paper does not address the 
use of litigation to resolve the auditors moral hazard. See Dopuch et. al. (1994) and Wallin (1992) for 
examples of the use of EEM to examine alternative litigation regimes. 

^ This model impliciUy assumes that if the auditor wishes to violate her independence the rational choice 
is not to investigate (thus saving the cost) and then agree with the manager's report. 
The effects of "imperfect auditing" can be incorporated into future research. 
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The auditor's effort choice and the resulting audit quality are not directly observable 

in the model or in practice. Auditors need a way to signal audit quality to the investors and 

managers. There are two ways the experiment permits the auditor to signal her effort level 

and resulting audit quality. First, if the auditor chooses to investigate then a positive signal 

will be sent every time a disagree report is issued. A rational auditor would not disagree 

without investigation, since a manager would terminate future services of an auditor who 

falsely disagreed. Second, a negative signal about audit quality is sent when the joint 

report of the auditor and manager is different than the actual value of the outcome received 

by the investors. Investors learn the value of the outcome after purchasing it from the 

manager. The investors know the auditor did not investigate when the outcome differs 

from the joint manager and auditor report. Over time, the auditor can send positive signals 

and avoid negative signals by always choosing to investigate the manager's report. 

The signals of audit quality in the experimental market parallel signals present in 

real audit markets. First, auditors can issue qualified or averse opinions, both of which can 

be considered similar to a disagree report in the experiments. The frequency with which 

we observe qualified and averse opinions is much lower than the frequency with which a 

disagree report was generated in the current design. In real audit markets auditors and 

managers can negotiate the contents of the issued financial statements. When an auditor 

would otherwise issue a qualified or averse opinion, the client can often be persuaded to 

change the financial statements to meet the auditor's expectations and avoid the negative 

audit report. The design of the experiment does not include this additional step in the 

game. Future research can relax this constraint to allow the manager to revise his report 

after the auditor investigates to avoid receiving a disagree report. Second, auditors avoid 

negative signals when their audit report matches the reported outcome. In real audit 

markets this signal is sent when the audit report and related financial statements do not 
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agree with later revelation about the financial condition of the client. Similar to the 

experiment, avoiding sending this negative signal is important to maintaining an auditor's 

reputation in real audit markets. 

hi the experiment all auditors charge the same fixed fee and incur the same cost to 

investigate a manager's report. The fee is greater than the costs of investigation allowing 

the auditor to profit firom building and maintaining a reputation. In real audit markets it is 

not necessarily the case that fees and costs are the same for auditors, nor is it the case that 

fees always exceed costs. Setting the same fees for all auditors prevents an auditor from 

using price to send a signal about audit quality to the market and from earning additional 

fees based on her reputation. Klein and Leffier (1981) argue price can be an effective 

signal of a firm's reputation. In addition, DeJong, et. al. (1985a) provide experimental 

evidence that price can act as a signal of reputation in a two person game. The current 

model abstracts from allowing auditors to set their own prices to provide the auditor with 

an incentive to form a reputation. Future research can relax this restriction on the auditor's 

fees to examine the Klein and Leffier proposition that prices can signal information about 

reputation. 

The model and experiment incorporate a multiple period time line. An infinite 

(uncertain) end period was chosen rather than a finite (certain) end period. An uncertain 

(certain) horizon assumes that the participants do not share (share) common beliefs about 

the timing of the last period. The uncertain model was chosen to capture the long term 

value of reputation and as a better description of practice than a certain model. While 

individual auditors have finite lives and careers, there are two factors that suggest modehng 

individual auditors as having uncertain end periods is more appropriate: 1) no auditor 

knows how long she wiU live, and 2) audit firms have uncertain lives and have developed 

organizational structures and cond^ols to manage the incentives of auditors nearing the end 
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of their careers. Examples of such controls include pensions for parmers tied to future firm 

performance and second partner reviews on individual engagements. 

Equilibria 

This game does not have a unique equilibrium. Two equilibria based upon pure 

strategies by the auditor and manager are described below. There is also a brief discussion 

of mixed strategies. The model is static in the sense that it does not describe the process by 

which the equilibria are obtained. The experiments provide evidence on how the equilibria 

are obtained, and support for the assertion that the two pure strategy equilibria presented 

are descriptive of the empirical results. 

Single Period "Lemons" Equilibrium 

The model has a single period "lemons" equilibrium (Akerloff, 1970) sunilar to 

prior EEM research (DeJong, et. al.( 1985a, 1985b), DKW, and DK). In a single period 

game it is optimal for the auditor not to investigate if hired. Accordingly, a rational 

manager will not hire an auditor since investors will not believe the audit report. The 

manager has a weakly dominant strategy to always report H; therefore, the investors will 

not believe the manager's report. This produces a market for lemons equilibrium where the 

investors only pay the value of the Low outcome, the manager never invests and never 

hires an auditor. This equilibrium is a dominant Nash equilibrium of this single period 

game and remains a Nash equilibrium of the repeated game. Below is a summary of the 

lemons equilibrium. 

Lemons equilibrium: A market for lemons equilibrium (lemons equilibrium) consists of 

the following strategies by managers, auditors and investors. 

a. Managers do not invest and do not hire an auditor. 

b. If hired, auditors do not investigate. 

c. Investors only pay the value of the Low outcome. 
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Multiple Period Reputation Equilibrium 

The discussion that follows outlines a multiple period equilibrium where, 1) the 

manager invests and hires an auditor, 2) the auditor investigates and issues a report that 

along with the manager's disclosure reveals the actual value of the outcome, thereby 

building a reputation for high quality audits, and 3) investors believe the joint report of the 

manager and auditor. The discussion starts with the investors since their bids for the 

outcome determine the manager's incentive to invest and hire an auditor. The manager is 

then discussed followed by the auditor. 

Investors 

Investors value an outcome based upon the joint auditor/manager report observed, 

investors' beliefs about whether the manager invested, and whether the auditor 

investigated. The investors assign a Low value to any outcome that is jointly reported as 

L,A or H,D because 1) the manager does not benefit by reporting a High outcome as L and 

2) the auditor would risk losing future business from the manager if he reported D to a 

manager's tmthful report of H. Assuming the auditor's investigation probability (a) is 

high enough so that the investors believe the manager invested (a>a*, addressed below), 

the investors value outcomes reported jointly as H,A based on the probability that a High 

outcome is produced by the manager's investment, y, and the probability the auditor 

investigated, oc>a*. Assuming the manager always discloses the outcome as H (see 

below), the conditional probability that a joint report of H,A is acUially a High outcome is 

given by the probability that the investment will generate the High outcome divided by the 

probability of observing a H, A report. Assuming the manager always invests and reports 

H, the probability of observing a H,A report is equal to one minus the probability the 

auditor investigates and discovers an outcome is actually Low:'' 

" The manager will invest because the manager's expected value of investment exceeds the expected value 
of no investment as long as the manager hires an auditor who investigates with probability coa*. 
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P { H i g h  \ H , A \  a >  a  )  =  (1) 

Based on the conditional probability given by (1) and the values of the high ( H i g h )  

and low (Low) outcomes, the value investors assign to a joint H,A report equals 

V(H,AI(X>a*) where: 

V .. N r „  ̂
V i H , A \ a > a ' )  =  

Which reduces to: 

y(H ,Ala>a )  =  

l - a ( I -7 ) j  
High + \ 1-

l - a ( l - / ) j  
Low 

yHigh + (1 - 7)(1 - a)Low 
(2) 

l - a ( l -y )  

V(H,Alo^a*) increases in a, meaning the more often the auditor investigates the 

higher the value the investors assign to a report of H,A. 

The model presented here does not formally derive how investors form beliefs 

about oc. The experiment does not incorporate specific assumptions about how likely 

participants are to form particular investigation strategies and therefor it is difficult to 

identify the starting point for investors beliefs. To simplify the analysis, it is assumed that 

if the auditor is ever caught not investigating the investors assign (X=0 < a*. 

Managers 

A manager has no incentive to report the value of an outcome as L. If he reports L, 

investors will pay him the value of the Low outcome. This Low payoff is weakly 

dominated by the payoff the manager receives if he reports H. Investors at worst respond 

to a disclosure of H by paying the value of the Low outcome and may pay more.'^ 

Rational investors know the manager weakly prefers to report H and therefore ignore the 

manager's report. 

13 This result depends on the inability or lack of incentive for the manager to form his own reputation for 
truthful reporting. 
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The manager must hire an auditor who investors believe investigates with 

probability equal to or greater than a*, so that investors will believe the manager invested. 

If the investors believe the auditor investigates with at least probability a*, the manager 

will receive the expected value of investment regardless of the incremental probability with 

which the investors believe the auditor investigates in excess of a*. This occurs because 

as a increases, the value assigned to a H,A report increases, but the probability of 

observing a H,A report decreases. The expected value of investing given c^a*, E(VI 

a>a*), is given by the product of the probability of receiving a H,A report and the value 

investors assign to such a report, given by equation 2, plus the product of the probability of 

a H,D report and the value of the Low outcome. 

E - / I / I  ^  n  / I  . A y H i g h  +  { \ - Y ) ( X - a ) L o w ]  E { V \ a > a  )  =  [ l - a ( l -y ) ] ' '  ^  ^^ ^  -  +  a { \ - Y ) L o w  
[ l - a ( l - r ) ]  

Which reduces to the expected value of the investment: 

E(y\ a>a*)= yHigh+{\--f)Low (3) 

The manager prefers to invest if two conditions are met. First, the expected value of 

investing and hiring an auditor must be greater than the opportunity cost of not investing 

and not hiring an auditor. Remember the investment decision is a joint decision to invest 

and hire an auditor since investors will not believe the manager invested unless he also 

hired an auditor. This first condition can be described as (note S is the cost of hiring an 

auditor): 

yHigh+{\-y)Low-l-S > Low (4) 

Second, the manager must earn more through the joint decision to hire an auditor and invest 

than he could if he hired an auditor and did not invest, but investors believed he did invest. 

The auditor plays an important role here. If investors believe there is a high enough 
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investigation probability, coa*, the manager will prefer to invest. The manager earns 

more by investing when: 

^igh + (1 - y)Low -I-S> oLow + (1 - a)ViH,A) - S (5) 

Substituting the value of V(H,A) from equation (2) into inequality (5), and then 

solving for the minimum value of the a' that satisfies the weak inequality yields: 

a = —5 (6) 
7  ( H i g h - L o w )  + 1 ( 1 - y )  

If the auditor is believed to investigate with probability a >a*, the manager will prefer to 

invest. 

Auditors 

Each auditor receives the same salary (S) if hired and incurs the same cost (C) to 

investigate. The auditor has a reputation for investigating as long as she has not been 

caught not investigating. The auditor gets caught not investigating whenever she agrees 

with a manager who falsely reports an outcome. This is revealed when the value of the 

outcome is made public to all of the participants at the end of each period. However, in this 

model as well as practice, the audit report may agree with the outcome even if the auditor 

does not investigate.'^ 

It is assimied in the model that if hired and the audit report does (does not) agree 

with the outcome, the auditor will (will not) be hired in subsequent periods. The 

assumption that the auditor will not be hired is a direct result of the prior assumption that 

investors assign a=0 to auditors caught not investigating. Accordingly, investors will not 

believe the manager invested if the auditor has been caught not investigating. This requires 

13 This occurs whenever the manager truthfully reports the outcome. Given the experimental parameters, 
if the auditor never investigates and the manager invests and always reports H, the auditor will get 
caught not investigating with probability l-y. 
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that the auditor can only form a reputation via the pure strategy of always investigating. If 

mixed strategies are allowed, a Pareto improvement is available by allowing the auditor to 

mix her investigation strategy. In fact, any number of altemative equilibria which specify 

mixed auditor investigation strategies of a*<a<l and manager hiring strategies are 

theoretically supportable.'•* However, it is unlikely a mixed strategy equilibrium is 

sustainable. A mixed investigation strategy will generate an observable set of auditor 

actions that could be consistent with almost any mixed strategy. Accordingly, there is no 

clear decision rule, based on observed outcomes, for the managers or investors to 

implement against an auditor's mixed strategy. Absent the ability of managers or investors 

to determine when to punish an auditor, the single period equilibrium would obtain. The 

assumption concerning pure strategies captures the notion of consistency discussed in 

section 2. 

In support of a pure strategy assumption, Herbig and Milewicz (1995) provide 

evidence that subjects assign negative reputations to random(mixed) strategies during and 

after reputation building. In addition, Camerer and Weigelt, (1988) suggests reputation is 

developed through pure strategies, but that mixed strategies may be supportable after the 

reputation is established. Ultimately, the validity of the assumption that an auditor must 

play a pure strategy to develop a reputation is an empirical question about which the 

experiments presented here provide some evidence. To strengthen the assumption that an 

auditor will not be hired if his previous audit report does not match the outcome, the 

manager is allowed to costlessly change auditors across periods. 

The uncertain end period is operationalized by setting the probability of continuing 

for another period equal to p for any period reached. Given p, the auditor attempts to 

maximize her wealth by selecting the optimal investigation probability a. The auditor's 

Based on the parameters used in the experiment and equation 6, the auditor can maximize his wealth 
with a mixed strategy a=51%. 
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expected earnings in a single period are equal to S less the expected cost of investigation, 

aC. The probability the auditor will be hired in the next period is equal to the product of 

the probability the outcome agrees with her audit report, (74<X(1-Y)), and the probability 

there will be another period, p. Given these parameters, the appropriate discount rate for 

the auditor's choice of a is: 

5(a,Y,p)=p[y+a(l-Y)] (7) 

The resulting expected value of adapting a particular investigation strategy a is: 

S — aC 
£(net pay) = (8) 

l-5(a,r,p) 

For the parameters used in the experiment this expectation is maximized with an a equal to 

1 (auditor always investigates). The above discussion leads to the following specification 

of a reputation equilibrium. 

Reputation equilibrium: A reputation equilibrium consists of the following observed 

strategies by managers, auditors and investors. 

a. A manager chooses to invest and hire an auditor who has never been caught not 

investigating. The manager discloses the outcome's value as H. 

b. An auditor always investigates, when hired, and issues a report which along 

with the manager's disclosure reveals the outcomes' actual value. 

c. Investors bid consistently with the joint report of the auditor and manager as 

long as the auditor has never been caught not investigating. If the auditor has 

been caught not investigating the investors bid the lowest possible value of the 

outcome. 

The uncertain end period allows for other pure strategy combinations by the auditors and 

managers. For example, a strategy profile where the auditor investigates in every even 
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number period and manager's hire auditors in every even number period as long as the 

auditor's are never caught not investigating in an even number period, could be supported 

as a Nash Equilibrium of this game. The data from the experiments will suggest whether 

or not other pure strategy equilibria of this game are empirically supported. 
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rV. Experiment Implementation and Treatments 

The experiment utilizes three investors, four managers and three auditors. The 

investors bid for the outcome in a first price sealed bid auction. Under this institution each 

investor submits a bid for the outcome without knowledge of other bids. The highest bid 

wins the right to that outcome. Prior research suggests that three bidders is enough to 

generate competitive bidding with this institution (Cox, Smith, and Walker, 1988). 

Each auditor can serve as many managers as wish to hire her. This enables 

managers to select alternative auditors when one auditor loses her reputation.' The 

managers may also elect not to hire an auditor enabling the managers to punish the auditors 

if all three auditors lose their reputations. In addition, using three auditors will allow 

comparisons to future experiments that examine the effect of competitive bidding for audit 

services on auditor reputation.^ 

The manager's identities are not revealed to the investors. The order in which 

manager reports are received by the investors is shuffled each period. With four managers 

in the experiment this makes it difficult for individual or group reputations to form. 

Inhibiting the managers fi-om forming reputations allows a focus on the auditor's 

reputation. 

The experiment and the instructions use generic terms for the managers, auditors 

and investors. Managers are referred to as sellers, auditors as verifiers, and investors as 

buyers. These terms are consistent with the terms used in DKW and DK. Generic terms 

are utilized in an attempt to control for role playing on the part of the participants (Cox and 

Isaac, 1986). 

' DKW afid DK both used a single auditor and a single manager in their experiments. 
* Investigating the effects of competitive bidding will require three auditors to insure the bidding between 

the auditors is competitive. 
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The uncertain time horizon is implemented as follows. A fixed number of periods 

occur with certainty. Then in each subsequent period, a colored marble is drawn with 

replacement from a bin where the colors of the marbles conform to the probability p. The 

certain periods insure the experimenter that a minimum number of observations are 

generated. The auditor's incentive to form a reputation is also enhanced during the certain 

periods by increasing p.' 

The model described above is fairly complex. To enhance participant 

understanding, the experiment was conducted over two days. Day one was used to train 

the participants and day two was used to test the model. Day one participants read 

instructions, completed a short quiz, and participated in a number of multiple period 

sessions as described belowAt the end of day one each received an lOU to be paid upon 

completion of the second day of experiments. On day two a short quiz was administered to 

refamiliarize the participants with the market followed by trading in three multiple period 

sessions.^ 

Day one training was similar for the robot buyer treatments (RB) and initial set of 

human buyer treatments (HB1 through HB3). After the quiz, the HB (RB) participants 

participated in four (three) sessions of four periods each. Over these four (three) sessions 

the participants played each of the three (two) roles at least once and were compensated for 

their decisions. Participants were randomly assigned to one of the roles for all of the day 

two sessions. After each session the participants received a new identification number to 

inhibit any carryover reputations from one session to the next. Conducting more than one 

^ Wallin (1992) used a fixed number of periods and die to implement an uncertain end period in a similar 
manner. 

'* Participants were compensated for correct answers on the quiz to enhance their incentives to pay 
attention to the instructions. At all times during the quiz and experiment, participants were able to 
refer to the instructions. 

' The complexity of the model also suggests that the level of participant education may be an important 
factor. Accordingly, MB As, graduate students and upper division undergraduates were recruited as 
participants. 
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session allowed participants to apply what they learned from prior sessions to subsequent 

sessions with minimal carryover effect. 

After completing the first set of three HB replications, three more were conducted to 

examine whether the design of the HB training sessions had an influence on the day two 

results. The modified training human buyer replications (MHB) made the following 

changes to day one training. First, all day one sessions used the same stopping rule as the 

day two sessions. The HB training utilized a certain end period for which the model 

predicts, and the HB training generated, a lemons equilibrium. Incorporating an uncertain 

end period on day one eliminates the bias toward the lemons equilibrium the HB training 

introduced. Second, MHB participants were assigned to a single role on day one that 

remained the same on day two, rather than playing each of the roles on day one. Playing 

the same role both days increases the participants experience in their specific roles, thereby 

allowing the new replications to examine whether more role specific experience produces 

different equilibria in day two sessions. Finally, day one MHB training consisted of three 

sessions. In the first session, managers were required to hire an auditor, and the auditor's 

investigation decisions were made public at the end of each period. Forcing the managers 

to hire auditors was done to promote the manger's learning about the value of an auditor. 

The public disclosure of the auditor's investigation choice increased the level of information 

in the market. Again, this was done to promote learning by the manager. The second 

session removed the requirement that managers hire an auditor. The third session removed 

the pubUc armouncement of the auditor's investigation decision. The third session 

incorporates the same information structure as the model and day two of the experiments. 

The only difference on day two was an increase in certain periods from six(HB) to 

ten(MHB). The results of the HB replications indicated that building a reputation took a 

number of periods, so the number of certain periods was increased to allow more time for 
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reputation building. The auditors' incentive to build a reputation is increasing in the 

number of certain periods.® Prior experimental research has used single sessions with a 

larger number of fixed periods (DKW, DK, DeJong et. al, 1985). The current study 

makes a trade-off between relatively longer sessions and the number of sessions. The 

sessions in the current paper are shorter but the number of sessions are greater than in prior 

research. The purpose of this trade-off is to allow participants the oppormnity to apply 

what they have leamed in one session to a new session while reducing the consequences of 

decisions made in the previous session on the new session. It remains an empirical 

question as to whether fewer sessions with longer timelines would produce different results 

than those obtained here. 

To minimize the risk of bankruptcy and to help adequately compensate the 

participants, participants received an endowment at the start of each session.^ All trading in 

the markets was conducted using experimental dollars (E$) and converted at the end of each 

period to U.S. dollars ($). The conversion rates differed for each player type to help 

equalize the payments across player types.® Equalizing payments helps control for 

participants' preferences to be assigned to one of the roles. 

Table 2 lists payments to participants across treatments and participant types. On 

average subjects earned $60 for participating in the experiment which ranged from four to 

five and a half hours. In absolute terms average payments across subject varied by no 

more than 15%. Statistically, auditors made more money on average than either managers 

or investors. 

^ Certain periods can be operationalized by setting p=l. Inspection of equation 8 reveals an increase in p 
leads to an increase in the auditors expected pay from investigation. An increase in the number of 
certain periods accordingly increases the auditors incentives to form a reputation in early periods. 

^ Each managers received S3.00 and investors and auditors each received $5.00 each session. 
* Conversion rates were as follows: $.50 = E$ 100 for managers, $ 1.00 = E$ 100 for investors, and $2.00 

= ESlOO for auditors. 
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Robot Investor (RB) Treatments 

Due to the complexity of the market and the importance of the investors in the 

reputation equilibrium, one experimental treatment incorporated robot investors (RB 

treatment). The robot investors follow a strict Nash equilibrium bidding strategy as 

follows: for any joint report of L,A or H,D, bid the Low payoff, and for any joint report of 

H,A, bid the value of the High payoff as long as the auditor has never been caught not 

investigating, and bid the Low payoff if the auditor has ever been caught not investigating. 

The investors' strategy implicitly assumed that auditors were limited to pure strategies. 

Note that this is a special case of the first price sealed bid auction, where the value 

of the auctioned item is the same for all bidders. Given the investors all have the same 

beliefs about the outcomes value, the first price auction produces bids consistent with 

investor beliefs. That is, if the investors believe the value of the outcome is High, then 

their best response is to bid as close to value of the High outcome as possible. In the limit 

this produces a bid equal to the High outcome. In the experiment, participants must bid in 

E$1 increments, so the equilibrium bids would be E$399 for High outcomes and E$99 for 

Low outcomes. These bids were rounded to £$400 and E$100, respectively. 

Efficiency 

Two measures of efficiency are used to evaluate the differences between the 

reputation and lemons equilibria. Efficiency measures the amount of surplus generated in 

the market. Surplus is equal to the value of the outcomes less the costs to generate the 

outcomes. There are two potential costs in this market, the cost of investment and auditor 

investigation costs. Maximum surplus is equal to the expected value of investment 

(equation 3) minus the cost of investment. Given the parameters in the model, expected 

maximum surplus equals E$205 (E$265-E$60) per manager investment opportunity. 
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Unadjusted efficiency, (UE), is measured as the net surplus generated by the market 

divided by the expected maximum surplus. UE is calculated as follows: 

y outcomes — V / — V C 
UE = ̂  ^^ 

£(£(V0-/) 

Outcomes = the realized value of the outcomes generated by the managers' decision to 
invest or not to invest. 

UE is sensitive to the parameters in the market and the realized outcomes generated 

by the investment choice. For example, if the realized rate of High outcomes, given 

investment, are less than expected, the efficiency measure will be understated. Since 

realized outcomes are exogenous once investment decisions are made, a second measure of 

efficiency is included. Adjusted efficiency (AE), substitutes the expected value of the 

managers' actual investment decisions for the realized value of those decisions. 

{invest *{E{V) — /)) + (noinvest* Low) — ̂ C AE = ==! =— 

invest = number of manager choices to invest. 
noinvest = number of manager choices to not invest. 

The reputation equilibrium AE is predicted to be 90.2%, efficient. The reputation 

equilibrium does not generate 100% efficiency due to the costs of performing the audit.' 

The lemons equilibriimi AE is predicted to be 48.8%, efficient. The low efficiency of the 

lemons equilibrium is due to the manager's strategy not to invest.'" 

' The efficiency of the reputation equilibrium is calculated by taking the expected value of investment, 
E$20S less the cost of perfomning an audit E$20, divided by the expected maximum surplus which is 
equal to the expected value of investment, E$20S per investment opportunity. 
The efficiency of the lemons equilibrium is calculated by taking the expected value of not investing, 
ESlOO, and dividing by the expected maximum surplus of E$205 per investment opportunity. 
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V. Results 

The experiments are designed to 1) test the descriptive validity of the model 

presented above, 2) identify conditions imder which auditors develop and maintain 

reputations for delivering high quality audits, 3) distinguish between the multiple equilibria 

of this game, and 4) provide insight into the dynamics of reputation building. The results 

of the experiments are compared to the reputation and lemons equilibria, respectively. In 

addition, the results are used to suggest where refinements of the model or experiment may 

be warranted. 

The model does not describe the reputation formation process. Neither of the pure 

strategy equilibria discussed above can explain the behavior across all of the experimental 

sessions. However, the final session of each replication can generally be described by 

either the lemons equilibrium or reputation equilibrium. The analysis starts by examining 

the equilibria reached in the final session of each replication, and then examines early 

sessions to better understand the factors that generate the reputation and lemons equilibria. 

Operationalizing the Model Assumptions 

This section briefly discusses specification checks on the implementation of key 

model assumptions in the experimental design. The key assumptions that required direct 

experimental implementation were 1) preventing the managers from forming reputations, 2) 

inducing competitive bidding between the investors, and 3) implementing the uncertain time 

horizon. 

In the HB and MHB treatments managers were unable to form reputations either 

individually or as a group. Table 3, panel B show that the mean(median) winning bids for 

managers' reports of H with no auditor ranged from E$73-l 17 (E$59-l 15). The 

mean(median) winning bids were generally near the Low outcome value (E$100) indicating 

the investors did not believe the managers' disclosures. 
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Consistent with prior experimental research (Cox et. al. 1988), the use of three 

investors in the first price sealed bid auction generated competitive bidding among the 

investors. Again table 3, panel B shows winning bids did not deviate significantly from 

the predicted bid (E$99) for reports of L,A or HJD. It is more difficult to evaluate whether 

bids were competitive for H,A reports. The bids depend on the investors' beliefs about 

whether the manager invested and whether the auditor investigated. These beliefs change 

over the course of the experiment making it difficult to apply equation 2 directly. 

In the RB and HB sessions (MHB sessions) the uncertain end period varied from 6 

to 19 (10 to 23) over the 15 (9) sessions with an average of ten (fourteen) periods per 

session. To reinforce the uncertainty of the end period, each period the participants 

inspected the bin and picked the marbles in front of the rest of the participants.' The data 

contains some evidence of end period effects and results near the end of longer sessions 

should be interpreted with caution. 

Robot Investor (RB) Treatment 

Table 3 presents descriptive summaries for the two RB replications with the three 

sessions of each replication listed chronologically (i.e. RB 1-1, RBl-2, RB 1-3). The 

results of both replications strongly support the reputation equilibrium.^ Managers invested 

88% (RBl-3) and 100% (RB2-3) of the time, auditors were hired 96% (RBl-3) and 100% 

(RB2-3) of the time, and auditors investigated 96% of the time in both sessions. The 

results are consistent with the reputation equilibrium prediction that managers would invest 

and always hire an auditor, and auditors would always investigate. Table 7 shows the 

AE(UE) of these markets. The AE of 85% and 91% are not significantly different than the 

' It was not expected that participants would actually believe the game had a positive probability of 
continuing for any countable length of time which is assumed by the model. To recruit participants it 
was necessary to tell them approximately what time the experiment would end, which gave them an 
upper bound on how long the longest session could last Only MHB2 exceed this bound. 

~ The results of the two treatments were so similar and strong that additional replications were not 
considered necessary. 
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90.2% expected efficiency of the reputation equilibrium (t= -.86, p=.39 and t=.13, p=.89, 

respectively, for the normal approximation of the binomial distribution). The UE of 63% 

and 53% are low due to the lower than expected High outcomes generated by investment.^ 

The model assumes that the manager makes a joint decision to hire an auditor and 

invest. Table 6 shows a 2x2 contingency table of the auditor/investment decision for the 

RB sessions. The table provides strong support for the assumption that the 

auditor/investment decision is a joint decision (x^= 138.4, p<.005). Nonetheless, 

managers hired auditors and did not invest, 10% of the time. Not investing but hiring an 

auditor is representative of a strategy to rip-off investors. The robot investors could only 

be successfully "ripped-off" once by each auditor in a session. The inability of the 

managers to successfully implement a "rip-ofF' strategy lead to a dramatic decline in the 

joint strategy of not investing and hiring an auditor in later sessions within each replication. 

Discussion of RB Results 

The dynamics of the three sessions for each replication suggests that the learning 

over the three sessions was similar in each replication. The first session of both 

replications contains a fair amount of noise. Table 4 shows auditors investigated at low 

rates (27% and 38%) and investments were made only about 50% of the time. Participants 

appeared to learn over the first session that the investors would punish a manager, who 

hired an unreputable auditor, by paying the Low outcome. The second sessions show 

strong movement toward the reputation equilibrium. Auditors investigated at higher rates 

(77% and 91%) and investments were made at higher rates (56% and 88%). The second 

session reinforced the learning from the first session and enabled the participants move 

directly into the reputation equilibrium by the start of the third session. 

' The choice to invest should have produce the High outcome 55% of the time, but in these two sessions 
it generated the high outcome 38% and 29% (table 2), respectively. 
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The RB treatment provides evidence that the market can discipline an auditor into 

consistently delivering high quality audits. This result is not surprising given the strict 

bidding strategy implemented by the robot investors. The investors required through the 

managers, that the auditors to adopt a pure strategy of always investigating. If an auditor 

was caught not investigating, the investors punished the managers who hired that auditor 

through lower prices. The managers responded rationally by switching to reputable 

auditors. 

Human Buyer (HB) Treatments 

Table 4 shows the results of the three HB replications. The analysis that follows 

analyzes the third session of each replication, and shows one is consistent with the 

reputation equilibrium (HB 1-3) and the other two are consistent with the lemons 

equilibrium (HB2-3 and HB3-3). The dynamics of these three replications are then 

discussed in an attempt to better understand reputation formation. 

In HB 1-3 auditors were hired 69% of the time and investigated 78% of the time 

they were hired. Managers selected investment 62% of the time. The average rates over all 

periods are not quite as high as the reputation equilibrium predicts, but are higher than the 

rates predicted by the lemons equilibrium. AE confirms this conclusion. AE was 75% 

which is significantly higher than the expected efficiency of the lemons equilibrium (t=3.8, 

p<.001), but was not as high as predicted by the reputation equilibrium. 

Review of figure 1 suggests that this market converged to the reputation equilibrium 

in later periods. It took approximately five periods for one of the auditors to build a 

reputation such that investing and hiring an auditor was an optimal strategy. Manager's 

needed a minimimi bid of E$282 for H,A reports to be better off investing and hiring a 

reputable auditor than not investing and not hiring an auditor. Figure 1 shows the mean 

winning bids for joint reports of H,A by auditor and period. Below each of the graphs is a 

list of the number of times each auditor was hired (and then investigated) by period. Figure 
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1 shows that after period five auditors were hired 87.5% (28 of 32) of the time and 

investigated 71.4% (20 of 28) of the time. These rates are consistent with the reputation 

equilibrium although it is worth noting the auditors did not investigate in every period."* 

The rate of investment and efficiency of HBI-3 also appears to converge to the reputation 

equilibrium. After the fifth period, managers invested 81.3% (26 of 32) of the time and AE 

increased to 84.3% which is not significandy different from the predicted reputation 

equilibrium AE level (t=-1.38, p=.17). ^ 

After period five, mean winning bids for H,A reports from auditor 2 were well 

above E$282. Bids approached the reputation equilibrium expected H,A report bid of 

E$399. The bids reached this high level despite the fact auditor 2 was caught not 

investigating in period nine. Auditor 2 recovered her reputation by investigating and 

generating two disagree reports in period ten. 

hi contrast to HB1-3, the other two repUcations generated third sessions that were 

consistent with the lemons equilibrium, hi HB2-3(HB3-3) auditors were hired 9% (32%) 

of the time and auditors investigated 33%(0%). Managers selected investment 6% and 

11% of the time, respectively. Overall, these rates are consistent with the lemons 

equilibrium. The AE of these markets of 52% and 54%, respectively, are not significantly 

different than the predicted AE of the lemons equihbrium (t=.36 and t=.55, respectively). 

Figures 2 and 3 show that the mean winning bids for H,A reports were below 

E$282 in HB2-3 and HB3-3. This supports a conjecture that the managers were not 

behaving irrationally by refusing to invest and hire an auditor. The discussion below 

analyzes the dynamics of the HB markets to develop a better understanding of why in one 

* Auditor 2 stated in a post experiment interview that he thought the game would end soon, so he choose 
not to investigate in an attempt to maximize his earnings. This statement is evidence of an end period 
effect 

' The details of this brealcdown are available upon request. 
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case the reputation equilibrium obtained and in two other cases the lemons equilibrium 

obtained. 

Discussion of the HB Results 

Much like the RB treatments, when the managers' demand for the auditors' services 

was tied to the delivery of high quality audits, the auditors responded by delivering high 

quality audits; whereas, when the demand for auditor services was inconsistent or unrelated 

to the delivery of high quality audits, the auditors did not supply high quality audits. 

Figures 1,2, and 3 suggest that the major difference across the HB replications is the 

consistency with which auditors were hired based on their investigation decisions. HB 1-3 

demonstrates that when auditor 2 investigated, she received consistent demand. In 

contrast, in both the HB2 and HB3 replications auditors who investigated did not receive 

consistent demand for their services. 

Sessions one and two of both HB2 and HB3 were similar in that auditors, who 

investigated, were not hired in subsequent periods. There was a difference in the hiring 

frequency between the HB2 and HB3 sessions, which is attributable to the auditors' 

investigation frequencies. In HB2-1 and HB2-2 auditors investigated 67% and 88% of the 

time, respectively; whereas, in HB3-1 and HB3-2 auditors investigated 8% and 15% of the 

time, respectively. The HB2 managers responded to the high rate of investigations by 

reducing their demand for audits. For example, over the first six periods of HB2-1 (figure 

2) all three auditors investigated every time they were hired. Subsequent to period six, 

when the managers did hire an auditor (7 out of 24 times), they hired the auditor who 

stopped investigating. Similarly, the HB3 managers responded to the HB3 auditors' low 

investigation rates by continuing to demand audits. For example, over the first twelve 

periods of HB3-1 (figure 3) the two auditors who never investigated were hired thirty 

times. The auditor who did investigate was hired only twice. 
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It is not clear why the managers in HB2 and HB3 preferred not to hire auditors that 

investigated. Two potential explanations are presented. First, the managers wished to 

"rip-off' investors. The managers attempted to "rip-ofF' investors by not investing and 

then hiring an auditor who had a reputation for not investigating. If a manager could earn 

more than E$140 (the value of the low outcome plus the cost of an auditor), the manager 

could profit from exploiting the investors. Managers were successful in exploiting 

investors during the first 12 periods of HB3-1 but were unsuccessfial in the later sessions 

(figure 3). Managers also had limited success in HB2-1 but were unsuccessful in later 

sessions of HB2 (figure 2). The evidence suggests that the rip-off behavior was not a 

stable equilibrium and eventually led to the lemons equilibrium. 

A post experiment questioimaire was administered to participants in HB3. The 

answers to the questionnaire should be interpreted with some level of caution as 

participants may be attempting to rationalize their decisions, ex post. Answers may not 

reflect the participants' actual strategies during the game. Nonetheless, the questionnaires 

provide some msight into the managers' strategies. Two out of the four managers in HB3 

listed as their strategies to "declare a low quality product as high". Both managers also 

mentioned trying to make investors think they had the high outcome. The questionnaires 

suggest that at least these two managers were attempting to rip-off investors. 

The second reason managers may not have chosen to invest was the speed at which 

the investors adjusted their bids. The auditors had to build reputations with the investors 

for delivering high quality audits. Building a reputation took a number of periods. In 

HB1-3 (figure 1) it took five periods for auditor 2 to develop a reputation such that 

investors would pay more than E$282. The speed with which auditors were able to form 

reputations with the investors may have been due to the training on day one. The training 

was conducted over four sessions of four periods each. The short time frame for each 

session and the known end period produced lemons markets where managers did not invest 
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and auditors did not investigate in tlie final day one training session. The lemons 

equilibrium taught investors not to trust the auditor's reports. The lack of trust in the 

auditors appears to have made the investors cautious in adjusting their bids upward on day 

two, which may have induced the managers into not investing or hiring an auditor.® 

Again, the questionnaires administered to the HB3 participants indicate that the 

speed investors adjusted their bids was partially responsible for the lemons equilibrium. 

One of the managers stated his strategy was to minimize costs by not investing and not 

hiring an auditor as long as the buyers were paying less than E$200 for High outcomes. 

Modified HB (MHB) Treatments 

The MHB sessions were conducted to determine whether day one training was the 

cause of the observed lemons equilibria obtained in the HB sessions. The MHB sessions 

also provide additional insight into auditor reputation building. The final sessions of these 

three replications produced one reputation equilibrium (MHB2), one lemons equilibrium 

(MHB 1) and a session that was converging to the lemons equilibrium when it ended 

(MHB3). The overall MHB results suggest that training was at most only partially 

responsible for the lemons equilibria observed in the HB sessions. However, the increase 

in the number of certain periods appeared to be helpful in allowing the markets to fully 

develop. Below is a discussion of the third session of each replication followed by an 

analysis of the dynamics of the early sessions in each replication. All of the MHB sessions 

included post experiment questionnaires to help understand the players strategies. Table 5 

provides the descriptive statistics for these markets. 

MHB2-3 converged to the reputation equilibrium. Auditors were hired 62% of the 

time and investigated 60% of the time they were hired. The managers invested at a 59% 

6 An other alternative explanation for the managers' preferences not to hire auditors, who investigated, 
was that the managers preferred the ES 100 they could earn with certainty to the uncertain amount they 
could earn by investing and hiring a reputable auditor. This preference could be due to risk aversion. 
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rate. Similar to the prior reputation market these rates are higher than predicted by the 

lemons equilibrium, but are not as high as the reputation equilibrium. The AE of market 

MHB2-3 of 75% (table 7) confirms this conclusion. The AE was significantly more than 

predicted by the lemons equilibrium (t=5.03, p<.001), but it is significantly less than the 

predicted reputation equilibrium (t=-5.48, p<.(X)l). The overall markets failure to reach the 

reputation equilibrium AE was due to the early periods in the market where auditors had not 

yet established reputations and managers choose not to invest. 

Over the final ten periods of MHB2-3 auditors were hired 93% (37/40) of the time 

but investigated only 49% (18/37) of the time. Over the last ten periods managers invested 

at an 80% (32/40) rate. The rate of investment and hiring an auditor are qualitatively 

consistent with the reputation equilibrium. The auditor investigation rate is not consistent 

with the equilibrium. The market continued to invest at high rates despite the low level of 

auditor investigations as one of the auditors continued to maintain her reputation through 

the final period. As the other auditors were caught not investigating, it was possible for 

managers to switch their demand to the reputable auditor. Over the final ten periods, prices 

produced for H,A reports by at least one auditor were well above the managers' 

opportunity costs (i.e. > E$282). Over the last ten periods when auditors had formed 

reputations, AE was 85% which was not significantly different than predicted by the 

reputation equilibrium (t=-1.31, p=.20). 

It is important to note that managers continued to hire auditors who were caught not 

investigating even after the bids for the H,A reports of these auditors fell below E$282. It 

is not clear why this demand persisted when a reputable auditor was clearly available. The 

discussion below of this replication's prior sessions will explore this anomaly further. 

Although, in the reputation equilibrium, the spread between the uncertain and certain amounts is quite 
large which makes risk aversion an unlikely explanation. 
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MHBl-3 converged to a lemons equilibrium. Auditors were hired only 25% of the 

time and investigated 10% of times they were hired. Investments were selected at a 23% 

rate. The rate of investment and hiring auditors was constant over the course of the 

session. AE was 60% which was not significantly different than the predicted lemons AE 

(t=1.41, p=.16). 

MHB3-3 provided somewhat mixed results. Two auditors in this market varied 

their testing strategies and the third auditor was not investigating at all but was not caught 

until the eighth period. The prices for H,A reports declined after the eighth period which 

lead to a corresponding decline in investment (see figure 6). When the market ended in 

period eleven, it appeared to be converging to the lemons equilibrium. 

Auditors were hired 73% of the time in MHB3-3 but investigated only 28% of the 

time. Managers had an overall investment rate of 64%, but the rate of investment 

drastically declined in the last two periods (figure 6). The varied investigation strategy 

implemented by two of the auditors, and the fact the third auditor was not caught until the 

eighth period, enabled the managers to earn prices that were just below the E$282 break 

even point. The managers kept hiring auditors and investing through period nine. In 

period nine prices for HA reports began to drop, leading to a decline in the number of 

investments in periods ten and eleven. The evidence here suggests that a varied 

investigation strategy can be successful over a short time frame, but when that strategy 

produces a streak of false reports, the market begins to converge to the lemons equilibrium. 

Discussion ofMHB Results 

The reputation equilibrium in MHB2-3 was preceded by two other sessions that 

generated reputation equilibria. In each case, at least one auditor investigated 100% of the 

time, and another auditor investigated in every period as long as demand was consistent. 

The length of the sessions appeared to be important in converging to the reputation 

equilibrium. Managers appeared reluctant in early periods to hire auditors and invest. In 
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this case, the reluctance was not due to low prices. Prices for H,A reports were above the 

E$282 necessary to meet the managers opportunity costs. The post experimental 

questionnaires indicated that two managers did not perceive there to be a difference in the 

earnings from investing and hiring an auditor versus not investing and not hiring an 

auditor. This perception may have been due to the lower than expected rate of High 

outcomes received in the first session (MHB2-1) (38% vs. 55%) or to risk aversion.^ 

MHB2-1 shows a high level of investment throughout followed by lower levels in sessions 

MHB2-2 and MHB2-3 suggesting the low realized rate of High outcomes in MHB2-1 is 

the likely cause for this perception. 

The MHB2 sessions demonstrate an important insight. In MHB2-1 and MHB2-2 

two of the auditors consistently investigated the manager's disclosure as long as there was 

a consistent demand for each auditor's services. In MHB2-1, one of the two auditors 

stopped investigating after a break in the demand for that auditor's services. There was no 

break in demand in session MHB2-2 and so both auditor's investigated throughout. Again 

in MHB2-3, auditor 1 investigated in periods 1-7 but then suffered a break in demand form 

periods 8-14 and responded by not investigating throughout the remainder of the session. 

The results in this replication strongly suggested that auditors will supply the level quality 

consistently demanded by the market. The replication also suggests that the market, or 

more accurately the managers, do not always demand high quality auditors. Two of the 

^ The computer program that administered the experiments used a randomization protocol to generate the 
55% probability of receiving a High outcome if the manager invested. The computer was set at 55%, 
however, for any small sequence the observed rate could differ. DeJong, et, al. (1985b) noted similar 
problems with the realized rate over the sequence of an experiment not matching the expected rate. In 
their subsequent research (DeJong, et. al. 1985a) the randomization device was set such that the realized 
rate would match the theoretical rate over 20 sequential selections. This solution would help solve the 
problem noted in the current paper where the realized and actual rates do not match within a particular 
session. However, the solution introduces a gambler's fallacy. Participants may theorize that after a 
streak of Low outcomes a High outcome is due to occur. If the realized rate control is in place, the 
participants theory will be proven correct This could produce a case where the participants do not 
make decisions based on the 55% stated rate, but instead based on probabilities updated based on prior 
period observations. 
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managers stated they would choose an auditor, who did not test, if they chose not to invest 

and would choose an auditor, who did investigate, if they chose to invest. 

One of the auditors in each of the three MHB3 sessions instigated a unique 

investigation strategy. She stated in her post experimental questionnaire that her strategy 

was to investigate the managers, who regiolarly hired her, and not to investigate the 

managers who did not regularly hire her. Since the investors could not observe the 

manager's identification number, the investors observed data consistent with the auditor 

implementing a mixed strategy.® This strategy enabled managers to earn above E$282 for 

H,A reports in both sessions one and two. In session MHB2-2 the AE was 84% which 

was higher than any other session with human buyers. The efficiency was the result of 

both the auditors' varied investigation strategy, which minimized the audit costs, and the 

managers' high investment rate. However, it appears that the auditor's varied strategy did 

not produce a stable equilibrium. In all three sessions the number of times the auditor was 

caught not investigating increased as the number of periods increased, eventually leading to 

a decline in prices for H,A reports and a corresponding decline in investments.' The rules 

of probability alone suggest that an apparent mixed strategy would be successful over a 

limited time horizon and these sessions confirm that assertion. Nonetheless, the data 

suggests that such strategy is not sustainable over a longer time horizon. 

MHB1 generated lemons equilibria throughout the three sessions although there 

was a partial attempt to move out of this equilibrium in session MHB 1-2. The 

questionnaires administered at the end day one training suggest the cause. Three out of 

* The strategy was not a mixed strategy in a game theoretic sense because the auditor's investigation 
choice was conditional on the hiring strategies of the managers. A mixed strategy is a randomization 
between pure strategies that is independent of other players' strategies. 

' MHB3-1 in slightly anomalous. One of the investors continued to bid at high levels until period 13 
for reports issued by auditor 3, who was clearly not investigating. This high bidding led managers to 
select auditor 3 even though she had a reputation for not investigating. The investor who continued to 
bid at this high rate went bankrupt in period 13. In the subsequent sessions this investor appeared to 
pay more attention to the auditors' past history of investigating. 
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four managers' stated strategies were to not invest and then hire auditors, who did not 

investigate, with an occasional investment to try to keep bids up. This strategy was 

partially successful on day one. Investors were initially trusting of the managers and 

auditors leading each investor to go bankrupt in at least one session on the first day. The 

investors came back on day two very reluctant to increase prices regardless of the 

managers' or auditors' decisions. The investors reluctance was not unjustified. The first 

four periods of MHBl-2 auditor 1 investigated 100%. Managers responded by not hiring 

auditor 1 again until period ten. In addition, every auditor who issued a disagree report in 

MHB1-2 was not hired in the subsequent period. Replication MHB1 demonstrates that the 

so called rip-offs equilibrium is not a stable equilibrium. The rip-offs strategy appears to 

degenerate into a lemons equilibrium. 

The MHB 1 auditors stated in their questionnaires that it appeared the MHB 1 

managers preferred auditors who did not investigate. One auditor stated "when I found a 

pattern of decisions that were accepted by others (managers), I kept them consistent". This 

verifier's consistent decisions were not to investigate. The MHB 1 questionnaires also 

suggest the managers were a little confused about why prices were low on day two. All 

four stated that bidding was too low to justify investing. Yet, on day one nearly all the 

managers stated that they were trying to rip-off investors. Apparently, the managers were 

surprised the investors were not fooled again on the second day. As noted in the preceding 

paragraph the managers did not appear to change their strategy on day two, they continued 

to tty to rip-off investors. This set of questionnaires suggests that the managers did not 

consider the fact investors would respond to the rip-off attempts by lowering their bids. 

The managers failure to anticipate the investors response to their rip-off strategy suggests 

the managers were boundedly rational, unable to foresee the consequences of their actions. 
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Model Revisions Based Upon Experiment Results 

The regularities noted in the experimental results can be incorporated into the 

specification of this model's equilibria. First, the data suggests that the auditor's strategy 

in this market is to provide the level of audit quality that is consistendy demanded by the 

market. Throughout all of the sessions there is evidence that auditors adjusted their actions 

to capture consistent demand for their services. 

Second, it appears that managers differ in their preferences for attempting to rip-off 

investors. There is not a clear explanation for why some mangers' tried to rip-off investors 

and others did not. It may be the case that rip-off managers were consttained by their own 

bounded rationality and were not able to identify the Pareto improvement available to them 

by hiring reputable auditors. Another plausible explanation is the managers had their own 

discoundng of future earnings and were unwilling to bear the opportunity costs of assisting 

auditors in forming reputations. Future experiments that allow auditors to set their own 

prices may be able to provide some insight into whether the managers were influenced by 

the discounting explanation. The future experiments will allow auditors to reduce prices 

during reputation formation, thereby reducing the opportunity costs to managers of hiring 

an auditor, who is still forming a reputation. 

Finally, human investors appear to gradually adjust their bids to reflect the 

reputation of auditor. This gradual adjustment appears to be direcdy related to the auditor's 

reputation for investigating. However, at this point the adjustment process is not well 

understood. Further evaluation of the data from the experiments in the current paper and 

data from future experiments may help develop a specification of the investors' belief 

adjustment process. 

The following is a working hypothesis of a dynamic equilibrium of this game. 
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a. Managers choose whether to hire a reputable or unreputable auditor based on 
their preferences to rip-off investors. 

b. Auditors choose whether to investigate based upon the audit quality consistently 
demanded by managers. 

c. Investors update their beliefs, gradually, based upon the auditor's reputation for 
reports that match the resulting outcome. 

d. The game converges to a reputation equilibrium if managers consistently 
demand the services of a reputable auitor. 

e. The game converges to a lemons equilibrium if managers consistently demand 
the services of an unreputable auditor. 

The above working equilibrium, based upon the empirical data from this game, is 

of course rather crude and requires further refinement. Future experiments that test both 

the robustness of the current results and changes in model assumptions will provide further 

evidence in support or refutation of the above equilibrium. 



VI. Conclusion 

Results 

The following is a summary of the results from this initial work on auditor 

reputation building. First, there is evidence that auditors can be disciplined by the market 

into delivering the level of audit quality demanded by the market. This is clearly evident in 

the robot buyer treatments, where auditors were disciplined into delivering high quality 

audits. The human buyer treatments also support the assertion that the market can 

discipline audit quality. Second, managers in the human investor treatments did not always 

demand reputable auditors. As a result, in some markets the managers created incentives 

for auditors not to develop reputations for delivering high quality audits. Managers, who 

appeared to want to rip-off the investors, hired auditors who were not investigating thereby 

creating incentives for the auditors not to investigate. The manager's rip-off strategy was 

never a stable equilibrium. The rip-off strategy inhibited the auditors' reputation formation 

which caused the markets to degenerate into a lemons equilibrium. 

Third, the evidence suggests that reputation takes time to develop and is costly to 

both auditors and managers. Auditor's bear the additional costs of investigating each 

period which is necessary to build their reputation. The managers bear the oppormnity 

costs of investing and hiring an auditor, who is building a reputation, while investors are in 

the process of adjusting their bids to reflect the auditor's developing reputation. The cost to 

the managers is partially an artifact of the current experimental design in which auditors can 

not set their own prices. Future research will allow auditors to relieve some of the 

manager's costs by pricing audit services lower during the reputation formation process. 

Nonetheless, the manager does bear an opportunity cost during the auditor's reputation 

formation process. 

Fourth, markets where auditors built reputations were more efficient that than 

markets where there was no reputable auditor. This suggests that regulation and litigation 
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are not necessary as incentives for the development of an efficient economy. However, it 

is important to note that the presence of an auditor, who always investigates, was not 

sufficient for a reputation equilibrium to form. 

Finally, the results suggest that the pure strategy equilibria of this game, the lemons 

equilibrium and the reputation equilibrium, are fairly descriptive of the strategies that 

develop over time in these markets. Nonetheless, a woricing hypothesis of an equilibrium 

to this game is presented. The proposed equilibrium is based upon the empirical evidence 

generated by the experiments in this paper. However, the evidence is far from conclusive. 

Additional research is necessary to gain confidence in the proposed equilibrium's predictive 

power. 

Future Research 

There are numerous directions to consider for future research. The most obvious 

next step is to allow the auditors set their own prices. Klein and Leffler (1981) argue that 

price can be an effective signal of reputation. Relaxing the price setting constraint may 

allow auditors to signal their reputation to the market. In addition, the auditors can relieve 

some of the cost bom by managers, while the auditor is building her reputation. An auditor 

can set low prices while building her reputation and then raise prices once a reputation is 

built. However, allowing competitive pricing may lead to prices equal to the costs of 

delivering high quality audits, in which case the auditors will be unable to earn rents based 

upon their reputations and therefore will have no incentive to build reputations. 

Theory will be further enhanced by varying whether the auditor's fee is disclosed to 

the investors before they bid. It is not clear ex ante whether it is sufficient for the purchaser 

of the audit (managers) to observe the audit price or whether the user of the audit must also 

observe the price for the signaling aspect of audit price to be effective. Disclosure of audit 

fees varies internationally. The UK and Australia require disclosure and the U.S. does not 



require disclosure. The theory of auditor reputation building will be enhanced by 

examining whether public audit fees disclosure fosters reputation building. 

The auditors in the current study appeared to respond to the endogenous demand 

for audit quality. Future experiments can examine how the auditors respond to demand 

from the investors rather than the managers. DK included a set of experiments where the 

investors purchased audit services and found a much higher rate of auditor investigations. 

The two main issues with respect to investors purchasing audits are who selects the auditor 

and who pays for the audit. There is a free rider problem that is not easily resolved. The 

basic market design used in the current paper can be used to examine different methods of 

selecting the auditors and sharing the audit costs as well as the affect on audit quality 

supplied. 
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Table 2 
Summary of Participant Payments 

Overall Average Managers Auditors Investors 
RBI $ 62.60 $ 59.68 $ 66.50 n/a 
RB2 $ 57.24 $ 56.28 $ 58.52 n/a 
Sub Total $ 59.92 $ 57.98 $ 62.51 

HBl $ 58.55 $ 55.77 $ 65.17 $ 55.64 
HB2 $ 54.04 $ 50.56 $ 54.52 $ 58.19 
HB3 $ 57.43 $ 54.17 $ 65.63 $ 53.57 
Sub Total $ 56.67 $ 53.50 $ 61.77 $ 55.80 

MHBl $ 57.76 $ 55.78 $ 64.25 $ 53.90 
MHB2 $ 69.60 $ 67.29 $ 76.60 $ 65.68 
MHB3 $ 63.84 $ 58.21 $ 72.73 $ 62.47 
Sub Total $ 63.73 $ 60.43 $ 71.19 $ 60.68 

Total $ 60.15 $ 57.30 $ 65.16 $ 58.24 
Standard Error $ 1.05 $ 1.02 1.99 $ 2.31 

Comparison of Means t-statistic p-value 
Managers vs. Auditors -3.690 0.001 
Investors vs. Auditors -2.372 0.023 
Managers vs. Investors -0.405 0.689 
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Auditors Hired 
Investigations 
Investment Selected 
High Assets 
High Disclosures 
False Reports 
Caught Cheating 

Auditors Hired = Percentage of periods auditors were hired. 
Investigations = Percentage of times auditors investigated when hired. 
Investment Selected = Percentage of periods where managers invested. 
High Outcomes = Percentage of periods investment produced the high outcome. 
High Disclosures = Percentage of periods the managers disclosed High. 
False Reports = Percentage of managers disclosures that were false. 
Caught Cheating = Percentage of times auditor was hired and subsequent report differed from the actual value of the 

outcome. 

Table 3 
Robot Investors - Descriptive Statistics 

RBl-1 RBl-2 RBl-3 RB2-I RB2-2 RB2-3 

83% 67% 96% 48% 92% 100% 
27% 77% 96% 38% 91% 96% 
53% 56% 88% 45% 88% 100% 
58% 56% 38% 56% 52% 29% 
86% 75% 58% 78% 92% 79% 
56% 44% 25% 53% 46% 50% 
47% 19% 0% 31% 5% 4% 



Table 4 
Human Investor - Descriptive Statistics 

Panel A: 

Auditors Hired 
Investigations 
Investment Selected 
High Outcomes 
High Disclosures 
False Reports 
Caught Cheating 

HBI-I HBI-2 HBI-3 HB2-I HB2-2 HB2-3 HB3-I HB3-2 HB3-3 

89% 58% 69% 31% 20% 9% 53% 63% 32% 
34% 52% 78% 67% 88% 33% 8% 15% 0% 
36% 28% 62% 21% 25% 6% 26% 31% 11% 
77% 36% 44% 60% 50% 50% 30% 80% 67% 
94% 80% 79% 85% 68% 100% 70% 63% 57% 
67% 70% 52% 73% 55% 97% 62% 38% 50% 
44% 43% 8% 7% 0% 33% 75% 60% 67% 

Auditors Hired = Percentage of periods auditors were hired. 
Investigations = Percentage of times auditors investigated when hired. 
Investment Selected = Percentage of periods managers invested. 
High Outcomes = Percentage of periods investment produced the High outcome. 
High Disclosures = Percentage of periods the managers disclosed H. 
False Reports = Percentage of manager disclosures that were false. 
Caught Cheating = Percentage of times auditors were hired and subsequent report differed from the actual value of the outcome. 

Panel B: 

No Auditor 
H.D; L,A 
H.A 

Mean/Median Winnmg Bid Mean/Median Winning Bid Mean/Median Wmnmg Bid 
HBl-I HBl-2 HBl'3 HB2-1 HB2-2 HB2-3 HB3-I HB3-2 HB3-3 

99 99 99 99 99 99 105 100 100 too 100 100 95 99 93 93 96 95 
98 99 99 99 99 99 98 99 99 99 99 99 92 95 98 90 - -

173 159 140 130 300 352 166 162 192 184 225.5 226 158 160 125 126 122 122 

No Auditor = Auditor was not hired. 
H.D; L.A = Auditor was hired and either disagreed with a H disclosure or agreed with a L disclosure. 
H.A = Auditor hired and agreed with the seller's disclosure. 

00 



Table 5 
Modified Human Investors - £>escriptive Statistics 

Panel A: 
MHBI-I MHBI-2 MHBl-3 MHB2-1 MHB2-2 MHB2-3 MHB3-I MHB3-2 MHB3-3 

Auditors Hired 16% 48% 25% 82% 55% 62% 75% 78% 73% 
Investigations 14% 28% 10% 69% 92% 60% 45% 38% 28% 
Investment Selected 11% 42% 23% 73% 58% 59% 77% 75% 64% 
High Outcomes 40% 41% 44% 38% 53% 56% 42% 58% 57% 
High Disclosures 64% 71% 65% 84% 81% 91% 88% 87% 91% 
False Reports 59% 54% 55% 57% 50% 59% 55% 43% 55% 
Caught Cheating 43% 36% 10% 14% 8% 18% 31% 26% 34% 

Auditors Hired = Percentage of periods auditors were hired. 
Investigations = Percentage of times auditors investigated when hired. 
Investment Selected = Percentage of periods managers invested. 
High Outcomes = Percentage of periods investment produced the High outcome. 
High Disclosures = Percentage of periods the managers disclosed H. 
False Reports = Percentage of manager disclosures that were false. 
Caught Cheating = Percentage of times auditors were hired and subsequent report differed from the actual value of the outcome. 

Panel B; 
Mean/Median Winning Bid Mean/Median Winning Bid Mean/Median Winning Bid 

MHBl-1 MHBl-2 MHBI-3 MHB2-I MHB2-2 MHB2-3 MHB3-I MHB3-2 MHB3-3 

No Auditor 73.73 59 96.4 95 93.8 92.5 117.2 115 112.57 114 108.6 no 110.85 106 111.3 I I I  1 1 1 . 2 5  I I I  
H.D; L.A 89 89 92.87 93 92.4 91 100 100 100 100 100 100 94.38 95 99 99 99 99 
H.A 90.83 95 112.7 103 129.6 1 1 1  199 199 305 325 254.9 252 284.55 303 260.7 298 206.26 201 

No Auditor = Auditor was not hired. 
H.D; L,A = Auditor was hired and either disagreed with a H disclosure or agreed with a L disclosure. 
H,A = Auditor hired and agreed with the seller's disclosure. 

VO 



Table 6 
Investment /Auditor Pairs 

Panel A: Total RB 

80 

Auditor No Auditor 
Investment 147 1 148 
No Investment 24 60 84 

171 61 232 

Chi-Square = 138.418 * 

Panel B: Total HB 

Investment 
No Investment 

Auditor No Auditor 
108 3 
78 195 

186 198 

111 
273 
384 

Chi-Square = 149.238 » 

Panel C: Total MHB 
Auditor No Auditor 

Investment 
No Investment 

264 22 
40 194 

304 216 

286 
234 
520 

Chi-Square = 

* p-value < .005 

299.814 • 
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Table? 
Efliciency 

I^el A (Robot Investor) 

RBI-I RBl-2 RBl-3 RB2-1 RB2-2 RB2-3 

Unadjusted Efiiciency (UE) 76% 73% 63% 70% 82% 53% 

Adjusted Efiicieiicy (AE) 74* 73% 85% 70% 85% 91% 

Panel B (Human Investors) 

HBM MB 1-2 HBl-3 HB2-1 HB2-2 HB2-3 HB3-1 HB3-2 HB3-3 

Unadjusted Efiiciency (UE) 76% 52% 65% 59% 58% 51% 52% 75% 56% 

Adjusted Efficiency (AE) 64% 60% 75% 57% 60% 52% 62% 64% 54% 

Panel C (Modifled Human Investors) 

MHBl-l MHBI-2 MHBI-3 MHB2-1 MHB2-2 MHB2-3 MHB3-1 MHB3-2 MHB3-3 

Unadjusted Efliciency (UE) 52% 60% 57% 62% 72% 76% 70% 87% 81% 

Adjusted Efficiency (AE) 54% 69% 60% 80% 74% 75% 85% 84% 79% 



Rgure 1 
Mean Winning Bids (or Reports by Period 

HB 1-1 
(9 pariodt) 

n 320 
c 280 

Auditor 1 
Auditor 2 

Auditor 3 
-Investments 

Auditor 1 2 3 4 5 6 7 8 9 Tola) 

I 1 (0) 1 (0) 3 (0) 3 (0) 2 (0) 2 (0) 2 (0) 1 (0) 1 (0) 16 (0) 

2 1 (0> 2 (2) 0 (0) 0(0) I (0) 0(0) 0(0) 1 (I) 2 a) 7 (5) 

3 1 (1) t (1) 1 (1) 0(0) I (0) 2 (1) t (1) 1 (1) 1 (0) 9 (6) 

Nooe I (0) 0 <0) 0 <0) 1 (0) 0(0) 0 (0) 1 (0) 1 (0) 0(0) 4 (0) 

HB 1-2 
(10 periods) 

« Auditor 1 
• Auditor 2 
& Auditor 3 

Investments 

Audimr I 234S67«9 10 Tool 
1 1(1) 0(0) 0(0) 0(0) Id) Id) Id) Id) Id) Id) 7 (7) 
2 2(2) Id) Id) 1(0) Id) 1(0) 0(0) 0(0) 0(0) 0(0) 7 (S) 
3 0(0) 2(0) 3(0) 2(0) Id) 0(0) 0(0) 1(0) 0(0) 0(0) 9 (I) 

None I (0) t (0) 0 (0) I (0) I (0) 2 (0) 3 (0) 2 <0) 3 (0) 3 (0) )7 (0) 

HB 1-3 
(13 periods) 

• Auditor 1 

• Auditor 2 

A Auditor 3 
*— Investments 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Period 

Auditor I 2 3 4 5 6 7 8 9 10 II 12 13 Toisl 
1 0(0) 0(0) 0(0) 0(0) Id) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) I (I) 

2 2(2) Id) Id) Id) 2(2) 3(3) 2(1) 3(3) 3(0) 2(2) 2(2) 4(4) 2(0) 21 (22) 
3 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(0) 1(0) Id) 2(2) Id) 0(0) Id) 7 (5) 

None 2 (0) 3 (0) 3 (0) 3 (0) I (0) I (0) I (0) 0 (0) 0 (0) 0 (0) I (0) 0 (0) I (0) 16 (0) 

Below each graph is a listing of the number of times each auditor was hired (and number of dmes 
auditor investigaicd) by period. 



Figure 2 
Mean Winning Bids for Reports by Period 
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(10 period*) 
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• Auditor 1 

• Auditor 2 

A Auditor 3 
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Auditor I 2 3 4 5 6 7 8 9 10 Tottl 

I 1 (1) 0 (0) I (!) 0 (0) I (I) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1) 4 (4) 
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3 0 (0) 1 (1) 0 (0) 0 (0) 0(0) 0 (0) 0(0) 0 (0) 1 (1) 1 (1) 3 (3) 

None 3 (0) 3 (0) 3 (0) 4 (0) 3 (0) 3 (0) 4(0) 4 (0) 3 (0) 2 (0) 32 (0) 

HB 2-3 
(8 period*) 

s 320 

?280 

c 240 2 £ 
• Auditor 1 

• Auditor 2 

A Auditor 3 

K Investments 

Audiior 1 2 3 4 5 6 7 8 Tool 

1 0 (0) 1 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0) 

0 (0) 0 (0) 0(0) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0) 1 (1) 

3 0 (0) 0 (0) 0 (0) 0(0) 0(0) 0 (0) 0 (0) 1 (0) 1 (0) 

None 4 (0) 3 (0) 4 (0) 4 (0) 3 (0) 4 (0) 4 (0) 3 (0) » (0) 

Below each graph ij a listing of the numtier of times each auditor was hired (aod number of times auditor 
investigated) by period. 



Figure 3 
Mean Winning Bids for H,A Reports by Period 

400 

120 H 

HB 3-1 
(19 periods) 

E2B0 

6200 

160 4 

3 S 

X K M K 

9 10 11 12 13 14 15 16 17 18 19 20 

Ptriod 

2 £ 

1 £ 

• Auditor 1 

• Auditor 2 

A Auditor 3 

g —*f—Investments 

Auditor 1 2 3 4 5 6 7 S 9 10 11 12 13 14 

I 0(0) I (0) 0(0) 2(0) 2(0) 2(0) 1 (0) 0(0) 0(0) 1 (0) 1 (0) 0(0) 0(0) 0(0) 

2 0(0) 0(0) 1 (1) 0(0) 0(0) 0(0) 0(0) 0(0) 1 (1) 0(0) 0(0) 0 (0) 1 (0) 0(0) 

3 3 (0) 2(0) 2(0) 2(0) 2 (0) 1 (0) 0(0) I (0) 1 (0) 2(0) 1 (0) 3 (0) 1 (0) 0(0) 

None 1 (0) 1 (0) 1 (0) 0(0) 0(0) I (0) 3(0) 3 (0) 2(0) I (0) 2 (0) 1 (0) 2 (0) 4 (0) 

Auditor IS 16 17 18 19 Total 

1 1 (0) 0(0) 0(0) 0(0) 0(0) 11 (0) 

2 0(0) 0(0) 1 (0) 1 (1) 1 (0) 6 (3) 

3 1 (0) 1 (0) 0(0) 0(0) 0(0) 23 (0) 

Node 2(0) 3(0) 3(0) 3 (0) 3 (0) 36 (0) 

HB 3-2 
(8 periods) 

« Auditor 1 

I • Auditor 2 

i & Audttor 3 

—W—Investment 

0  1  2  3  4  5  6  7  8  9  1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9  2 0  

Period 

1 2(0) I (0) 1 (0) 1 (0) 1 (0) 2(0) 2(0) 2(0) 12 (0) 
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2 1 (0) 
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Below eacli graph is ilie number of times each auditor was hind (and number of times aixiiior invcsdgaied) liy period. 
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Figure 4 
Mean Winning Bids for Reports by Period 

MHB 1-1 
(11 periods) 

3 . 
e 

2 E 

9 10 11 12 13 14 IS 

• Auditor 1 

• Auditor 2 

A Auditor 3 

K Investments 

* 0 

Auditors 
1 

2 
3 

New 

I II 
I (0) 0 

0 (0) 1 
0 (0) 0 
3 (0) 3 

(0) 0 
(0) 0 
(0) 0 
(0) 4 

(0) I 
(0) 0 
(0) 0 
(0) 3 

(0) 1 

(0) I 
(0) I 

(0) I 

(0) 
(0) 
(I) 

(0) 

(0) 
(0) 

(0) 
(0) 

(0) 

(0) 
(0) 
(0) 

(0) 0 
(0) 0 
(0) 0 
(0) 4 

«n 0 
(0) 0 
(0) 0 
(0) 4 

(0) 
(0) 
(0) 
(0) 

TobI 
0 (0) 3 (0) 

0 (0) 3 (0) 

0 (0) t (I) 

4 (0) 37 (0) 

MHB 1-2 
(13 periods) 

5 320 

a 280 

# Auditor 1 

• Auditor Z 

A AudHor 3 , 

-K—Investments i 

Aiidiion 
1 
2 

3 

Nooe 

1 10 II 12 13 Tottl 

I (1) 0 (0) I (1) 2 Q) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0) I (0) 

1 (0) 2 (0) 2 (0) 0 (0) 1 (0) 1 (0) I (0) 0 (0) I (0) 2 (0) I (0) 

I (I) 0 (0) 0 (0) 1 (0) 0 (0) 0 (0) 0 (0) 1 (I) 1 (0) I (I) 0 (0) 

I (0) 2 (0) I (0) I (0) 3 (0) 3 (0) 3 (0) 3 (0) 2 (0) 0 (0) 2 (0) 

I (0) I (0) I (4) 

0 (0) 0 (0) 12 (0) 
0 (0) 0 (0) 5 (3) 

3 (0) 3 (0) 27 (0) 

MHB 1-3 
(10 periods) 

•; • Auditor 1 

f < • Auditor 2 

I' A Auditor 3 

~ K Investments 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Pttrfod 

Awtilon I 2 3 4 5 6 7 g 9 10 Tool 

1 0 (0) 0 <0) 0 (0) I (0) 0 (0> 1 (0) 0 (0) 0 (0) t (0) 0 (0) 3 (0) 

2 0 (0) 0 (0) I (0) 0 (0) 2 (I) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0) 4 (I) 

3 I (0) I (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) I (0> 3 (0) 

None 3 (0) 3 (0) 3 (0) 3 (0) 2 (0) 3 (0) 4 (0) 4 (0) 3 (0) 2 (0) 30 (0) 



Figure 5 
Mean Winning Bids for H,A Repoits by Period 

MHB 2-1 
(11 period*) 

• Auditor 1 

• Auditor 2 

A Auditor 3 

—X—invastmsnis 

0 1 2 3 4 5 6 7 8  9  1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3  

Pariod 

10 II Total Audilon 12 3 4 5 6 7 
1 2 (2) I (I) I (1) 0 (01 1 (I) 0 (0) 0 (0) 0 (0) I (I) 3 (0) 2 (0) II (6) 
2 I (I) 0 (0) 2 (2) I (I) 2 a) 3 (31 2 (2) 4 (4) 2 (2) 0 (0) I (I) II (III 
3 0 (0) 3 (0) I (0) 2 (I) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) I (0) 0 (0) 7 (II 

None I (0) 0 (0) 0 (0) 1 10) 1 (0) 1 (0) 2 (0> 0 (0) 1 (0) 0 (0) 1 (0) « (0) 

MHB 2-2 
(22 periods) 

• Auditor 1 

• Auditor 2 

A Auditor 3 

M Investmants 

12 3 4 5 6 7 8 9 1011121314151617181920212223 
Pariod 

Amtton 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 t (0) 1 (0) 0 (0) 1 (1) 1 (1) 0 (0) 0 (0) I (I) 2 (2) 0 (0) 1 (t) 0 (0) •y (2) 
2 I (1) 1 (I) 2 a) 2 C) 0 (0) 1 (1) 0 (0) 0 (0) 1 (1) 1 (1) 1 (I) 1 (1) 0 (0) 
3 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Nooe 2 (0) 2 (0) 2 (0) I (0) 3 (0) 3 (0) 4 (0) 3 (0) 1 (0) 3 (0) 2 (0) 3 (0) 2 (0) 

Aixticon 14 15 16 17 IS 19 20 21 22 Tout 

I (I) I (I) I (I) 
. . - ... - (I) 3 (3) 2 (2) 21 (26) 
(I) 0 (0) I (I) t (I) 0 (0) I (1) II (II) 

~ (0) 0 (0) 0 (0) 0 (0) I (0) I (0) 0 (0) 0 (0) 0 (0) 2 
None 2 (0) I (0) 0 (0) I (0) 0 (0) I (0) 2 (0) I (0) 1 (0) 40 

(0) 
(0) 

MHB 2-3 
(23 peroMs) 

_ 3 »1 « Auditor 1 

j I • Auditor 2 

1 ̂  • { A Auditor 3 

0 1 2 3 4 5 6 7 8 9  1 0 1 1 1 2 1 3 1 4  1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3  

P«riod 

I to II Amttora 
1 0 (0) 1 (I) I (1) 3 (3) I (1) 0 (0) I (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 
2 2 (2) 0 (0) 0 (0) 0 (0) 2 (0) I (1) 0 (0) I (0) I (0) 0 (0) 0 (0) I 
3 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) I (!) 0 (0) 0 (0) I (1) I (I) 0 

Nooe 2 (0) 3 (0) 3 (0) I (0) I (0) 3 (0) 2 (0) 3 (0) 3 (0) 3 (0) 3 (0) 3 

13 14 
(0) 0 (0) 0 (0) 
(1) 2 (2) 3 (I) 
(0) 0 (0) 0 <0) 
(0) 2 (0) I (0) 

Auditoa IS 16 17 l> 19 20 21 22 23 Toial 
1 2 (0) 3 (0) 1 (0) 0 (0) 2 <0) I (0) 0 (0) 0 (0) 0 (0) 16 (7) 
2 i <l) 0 (0) 2 (1) 4 (0) 0 (0) I (1) 1 (0) 2 (I) 2 (I) 26 (12) 
3 0 (0) I (I) 1 (1) 0 (0) 2 (2) 2 (2) 3 (3) I (1) 2 a) I5 (15) 

Nooe 1 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) I (0) 0 (0) 35 (0) 



87 

Figure 6 
Mean Winning Bid for Reports by Period 
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