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ABSTRACf 

A central consideration .in constructing a theory of the fmu is the divergent preferences 

of managers and investors. Managers have incentives to take actions (shirk, consume perquisites) 

not in the best interests of the fmu. Accounting reports are a primary method by which managers 

make assertions about their actions or the results of their actions. Auditing is a mechanism by 

which managers can purchase external verification of their disclosures. This dissertaion develops 

the demand for auditing in two mllitiperiod environments. The first environment allows the 

manager to disclose with impunity. In such a case the manager's demand for auditing depends 

on the ability of the manager to obtain the cooperative solution without auditing. The second 

environment pennits the investors to bring suit against a manager suspected of issuing fraudulent 

disclosures. In that environment, a cooperative solution can be obtained without aUditing. 

The results of 16 experiments designed to test the ~r.,alytical assertions suggests that there 

is a demand for auditing, regardless of whether or not legal recourse is present. Both the 

availability of auditing and the availability of legal recourse induces a higher level of managerial 

effort. The highest level of managerial effort was seen when both aUditing and legal recourse 

were available, despite the prediction that the presence of a legal system would make auditing 

useless. The investors tended to overbid and the markets with auditing reduced that tendency. 

Truthful disclosures were generally only seen when legal recourse was available. 

-------------,------- -.- ----. -'-"---
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1. INTRODUCTION 

AccoWlting-based reports are a primary avenue by which firm managers release 

information abeut past performance and future prospects. The motives for managers to select 

particular accounting techniques, estimates, and procedures in order to provide a desired 

impression has been a long-st;mding interest of market-based. accounting research. Of particular 

interest to those researchers is the assertio:: !r..at "manager-controlled" firms will have a greater 

desire to create a favorable financial picture through the use of accounting disclosures than will 

"owner-controlled" firms. The contention, often supported by empirical results, is that the 

management of the former 11fDlS have greater incentives to bias accounting reports to produce the 

impression of improved performance or potential. This tendency to bias disclosures is also found 

to be greater when managerial compensation is linked to reported performance (i.e., accoWlting

based income numbers; see Dhaliwal, Salamon, and Smith [1982]). 

Not only may managers face different incentives than owners in regards to the preparation 

and disclosure of accounting-related information, the manager typically has differing incentives 

in the operation of the firm. Managers, operating in their own best interests, may shirk and not 

expend effort at a level desired by firm owners. Additionally, managers may consume perquisites, 

squandering firm resources and profits for personal benefit. Since managerial effort or perquisite 

consumption is costly to observe or measure, effort-based and perquisite-consumption-based 

compensation contracts are difficult to implement. While both managers and owners may prefer 

a solution in which a higher level of managerial effort or lower level of perquisite cO!1sumption 

was obtained (with appropriate adjustments to managerial compensation), that solution can not 
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typically be had without cost. Both owners and managers share in the residual loss from the 

inability to obtain the Pareto-efficient outcome. 

A number of mechanisms have been suggested to alleviate the residual loss. Owners may 

invest in monitoring mechanisms to reduce this loss. Managers may voluntarily commit to limits 

on their action choices. However, this monitoriilg and bonding comes at a cost.. Auditing, which 

differs from the typical monitoring/bonding activities found in agency theory formulations 

(Baiman [1979]), is another costly mechanism that can be used to assuage the residual loss. 

Further, some attributes of the legal or economic environment may also affect the magnitude of 

the residual loss. Criminal and civil legal systems (e.g., security legislation) are possible 

environmental moderators. 

The purposes of this dissertation are threefold. First, formal models are developed and 

tested tilat investigate the extent to which managers and investors can achieve a cooperative 

solution when no mechanisms exist to aid that cooperation. The analysis and experiments are 

performed in an environment in which the time horizon is not known. This "basic environment" 

provides a baseline for analyzing the effect of alternative mechanisms to encourage cooperation. 

Second, the demand for auditing is investigated in an environment where the manager can disclose 

with impunity (i.e., there is no criminal or civil recourse against a manager suspected of fraudulent 

reporting). Third, the effects of a legal system on the managers and investors is investigated in 

environments both with and without the presence of aUditing. This can provide interesting 

insights to a outside world where auditing and legal systems co-exist. 

Research into the incentives to disclose and the effect of disclosures on other managerial 

actions is at a quite ei\I'ly stage. The analytical assertions of full disclosure in an environment in 

which fraudulent disclosures are not possible is, by now, well known (see, for example, Dye 

(!geS'lJ, Grossman [1981], Grossman and Hart [1980], Milgrom [1981], Milgrom and Roberts 
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[1986)). However, relatively little research has been conducted in environments where fraudulent 

disclosure is permissible (Dejong, Forsythe, Lundholm, and Uecker [1985], King and Wallin 

[1988c)). In particular, progress on the formulation of models of the demand for auditing has only 

recently been made. These models are at best embryonic (Baiman [1979], Scott (1984)) and have 

virtually ignored the possible effects of other mechanisms that may solve those problems that 

auditing addresses. The mechanism of interest here is the presence of a legal system permitting 

investors to sue when disclosures are believed to be fraudulent. 

1. Auditing and a Theory of the Firm 

For more than two centuries, economists have considered the benefits and costs of the 

separation of management from ownership. Adam Smith [1776] noted the then increasing trend 

toward the use of the joint-stock-company form of organiA~tion (first coming into existence two 

hundred years previous to his writing-see Watts and Zimmermann (1983)). Smith also 

recognized the potential dangers arising from this separation of ownership and management, where 

managers may not use the "same anxious vigilance" for corporate affairs as they would use for 

their own. 

1.1. Agency Problems 

Recently, researchers have begun to investigate the advantages and disadvantages of the 

separation of owners and managers in more detail. Two. problem areas have been identified. The 

first problem occurs when owners are not able to obselVe managerial actions. A moral hazard 

problem exists if, because of this lack of obselVation, the manager has incentives to take actions 

inconsistent with those desired by the owners. The second problem occurs when the manager has 
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private information not shared by owners. An adverse selection problem exists if the manager 

has incentiv~ to hide or misrepresent his private information. 

Both managers and owners suffe.":" because of these moral hazard and adverse selection 

problems (the agency problems). While both parties would be better off if costless cooperation 

were possible in this noncccperative game (much like a "prisoners' dilemma"), both must settle 

for a less efficient solution. The term agency costs is used to refer ~o the loss due to the inability 

to costlessly obtain the cooperative, first-best solution. The agency costs include costs expended 

by owners or managers to miiigate the moral hazard and adverse selection problems (e.g., 

mi)nitorilJ~ and bonding activities), as wen as any remaining lost welfare from "suboptimal" 

actions by the part;';;3 (Jensen and Meckling [1976]).1 Auditing has often been modelled as one 

of the monitoring/bonding activities (e.g., Evans [1980]). 

The adverse selection problem manifests itself in the delivery of accounting information.2 

Accounting inltu!1Dation ;s the primary avenue by which manage!S make disclosures about past, 

present, or expected finn performance. Thus, accounting researchers have investigated, both 

analytically (Verrecchia [1983], Dye [1985a, 1985b, 1986)) and empirically (Dopuch, King, and 

Wallin [1988], King and Wallin [1988a, 1988b, 1988c)), the economic incentives faced by 

managers concerning the timing and extent of earnings-related announcements. These works 

build upon the growing body of product-disclosure literature (9rossman [1981], Grossman and 

Hart [1980], Milgrom [1981], Milgrom and Roberts [1986)). However, virtually all of the analysis 

lAgency costs and agency problems can exist in many situations involving the potential for cooperative behavior, 
including those (like the environment modelled later) where identification of the "principal" or "agent" is not 
particularly clear cut (Jensen and Meckling (1976)). 

2The concern here will be on the inability to directly observe the results of managerial actions or the actions 
themselves. The managers are assumed to be of the same type, and thus, there is not adverse selection on managerial 
abilities. 
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of disclosures has been constructed around an antifraud rule that precludes lying,3 permitting a 

manager the choice of a truthful (though possibly vague) report or no report. Only recently have 

there been treatments permitting managers to issue purposely misleading (i.e., untruthful) 

disc!nsures (the experimental tests are DOr'm:h, King. and Wallin [1988] and King and Wallin 

[1988c]). 

In constructing a theory of the fIrm, disclosures have received relatively little attention. 

When a perfectly working antifraud rule is in place, agency problems disappear. Adverse 

selection problems disappear as the manager will be "forced" to fully disclosure private 

information (Grossman [1981], Grossman and Hart [1980]; Milgrom [1981], Milgrom and Roberts 

[1986]). Anticipating this, moral hazard problems are effectively eliminated.4 When no antifraud 

rule exists, disclosuras· are assumed to be completely uninformative. The manager has every 

incentive to provide misleading disclosures. Auditing provides a mechanism by which managerial 

disclosures can receive external verification. 

J .2. The Demand for Auditing 

The demand for auditing has generally been investigated in two ways. Most models of 

these have been from an agency perspective. This sect inn will review previous literature on the 

demand for aUditing from within this perspective. Then, auditing demand will be considered from 

within a "market-based" perspective. 

;ne antifraud rule is generally operationalized as perfect. That is, not only is lying prohibited (i.e., it's against the 
law), it simply does not occur. This is often operationalized by creating a sufficiently feared penalty (e.g, loss of all 
weruth, death) with some, even small, chanr.e of detection. This creates obvious problems when considering naturally 
occurring situations where such harsh penalties are not feasible. 

4Managerial effort is still not directly observable. The manager can reap the benefits of higher effort as he can 
convince the investors, through truthful disclosure, of the resulting high firm quality. However, this does not necessarily 
solve risk-sharing problems. Antifraud rules on disclosures of effort level are not considered possible here. 
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1.2.1. Agency Perspective 

Agency theory is concerned with the development of optimal contracts between a principal 

and an agent. Important in the design of this contract is the extent to which actions and outcomes 

are observable (Holstrom [1979], Shavell [1979]). A convenient way to analyze the principal-

agent-based auditing research is to consider the following sequence of events: 

Effort 
Selection 

Gross 
Outcome 

Perquisite 
Consumption 

Net 
Outcome 

While agency theory generally models the agent as (strictly) risk averse, a consideration 

of both a risk-averse and a risk-neutral agent will be made. When the agent is risk neutral, a 

first-best solution can be obtained by renting or selling the operation to the agent. There are 

cases, however, where this is not feasible. The separate consideration of risk-averse and risk-

neutral agents differendates the "risk sharing" from the "effort inducing" and "perquisite 

reduction" nature of information. 

Auditing is external verification of a disclosure and does not report managerial effort or 

the state (Baiman [1979]). Auditing makes net outcome, and ill some constructions, perquisite 

consumption observable and is modelled here as perfect, delivering its report without error.s The 

demand for auditing can now be developed depending on assumptions of what is observable. In 

all cases, the ageet knows his effort level, perquisite consumption, and the gross and net 

outcomes. The disclosure and subsequent auditing now can be integrated to the time line. 

'Effort and perquisite consumption can often be grouped together as one v4;i'lble in agency formulations (e.g., 
perquisite consumption is simply "negative effort"). The distinction is made here to highlight the manner in which 
auditing analytics have been developed. Auditing, as formulated in many of the cited works, allows the observation 
of only part of managerial ac!ions, perquisite consumption (i.e., the stewardship role of auditing). 
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1.2.1.1. Unobservable Effort and State. Consider first the case where the only information 

asymmetry is on agent effort and state. Thus, a contract can be written gross outcome, perquisite 

consumption, or net outcome. The solution in this environment is quite simple. The contract will 

include a charge for perquisite consumption. For simplicity, assume that the contract calls for a 

sufficiently large penalty for perquisite consumption to eliminate it if such consumption is 

observed or the principal has irrefutable evidence of the com,umption (i.e., he observes a 

difference between gross and net outcome). 

When the agent is risk neutra!, the remaining contract feature will be a sharing of the 

gross outcome, producing a first-best contract. When the agent is risk-averse, the principal could 

obtain higher effort from the agent for the same expected compensation from an effort-:-based 

compensation scheme than from a gross-outcome-based compensation scheme. Essentially, the 

principal must pay the agent to accept risk when compensation is based on gross outcome. Thus, 

with unobservable effort, the contract for the risk-averse agent is second best. Monitoring (not 

auditing) addresses the problem of making effort observable. Obviously, auditing would not be 

of value here. This section proceeds under the assumption that both the first-best and second-

best contracts Pareto-dominate a solution where no agent is employed. 

1.2.1.2. No Perquisite Consumption-Unobservable Effort and Outcomes. Ng and Stoeckenius 

[1979] considered a situation similar to the one modelled later where perquisite consumption is 

not possible (or precluded because it can be observed). Thus, gross and net outcome are the same. 

The principal cannot observe (without auditing) the gross outcome.6 The agent can make an 

assertion (e.g., a financial disclosure) on the level of gross outcome. Ng and Stoeckenius [1979] 

~is is easily modelled in a single-period world by having the observation of gross outcome take place after the 
agent is paid. In a multi period world, this assumption of unobservability is more tenuous. 
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show that compensation schemes based only on disclosure necessarily invite shirking and 

fraudulent disclosure. That is, the manager exerts minimal effort and biases reported gross 

outcome upward. In the extreme, the agent expends no effort and always repor.s the highest 

outcome. Without auditing, the only solution has a flXea salary to the agent who then shirks. 

This is the worst-case solution. 

The value of auditing in this environment is in pennitting a contract on gross outcome. 

When the agent is risk neutral (risk averse), this provides for a fIrSt-best (second-best) contract.7 

The tirst-best or second-best contracts have higher expected profits (gross of auditing costs) for 

the principal than the solution without auditing. Thus, the principal will purchase "reasonably 

priced" aUditiing. In this environment, managerial disclosures are uninfonnative and ignored, both 

with and without auditing. 

1.2.1.3. Observation of Net Outcome Only. Another commonly modelled environment pennits 

the principal to observe (before auditing) only the net outcome. For example, the amount of crops 

transferred from a sharecropper to the landlord (net outcome) is observed and is, consequentially, 

the disclosure (assertion of gross outcome). The solution without auditing depends on the agent's 

preference for perquisites. If the agent has no utility for perquisites (e.g., he grows a crop he does 

not want to consume or cannot "fence" stolen crops), the principal knows gross outcome and the 

first-best (second-best) solution is 'pOssible for'a risk-neutral (risk-averse) agent. 

When the agent has utility for perquisite consumption, the motive to disclose becomes 

different. Baiman, Evans, and Noel [1987] and Evans [1980] consider environments where, 

because of the agent's desire for perquisites, the agent is motivated to distort the disclosure 

7The use of the terms fust-best and secolld-best in a context where auditing is purchased refers to contracts that 
would be first-best or second-best if auditing was costless. They are first-best or second-best gross of audit costs. 

-------,---------_ ..... 
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downward. The agent consumes perquisites and contends that the low outcome is a result of a 

bad state, not from perquisite consumption (or lack of effort). The purpose of aUditing in this 

environment is reduce :x:rquisite consumption. Evans [1980] obtains a solution where the 

principal adopts a contingent auditing plan; he only audits when a "low" am.ount of crops is 

received. 

1.2.2. Market-Based Perspective 

Watts and Zimmerman [1986] argue that an important problem with the use of agency 

theory to address the divergence of incentives faced by owners and managers is that agency theory 

ignores the role of markets. A rational expectations market shifts the residual loss from the 

principal (owner) to the agent (manager). Also important to consider are the divergent desires of 

current shareholders and potential investors. Current shareholders simply desire a maximized 

current rum share price. Poter:tial investors prefer complete, unbiased information. 

Blazenko and Scott [1986] considered a situation similar to Evans [1980] where the parties 

transact through a securities market. Without aUditing, the manager would prefer to report a low 

gross outcome, consuming the excess of high over low outcomes as perquisites when the gross 

outcome was actually high. The investors anticipate this and are price protected. The manager 

selects a level of audit intensity and the market price of the securities is an increasing function 

of that audit intensity. However, Blazenko and Scott [1986] conclude that the manager purchases 

less audit intensity than the investors would desire. 

Dopuch, King, and Wallin [1988] developed and experimentally tested a model where 

perquisite consumption was not possible and net (gross) outcome was not observable without 

auditing prior to making investment decisions. Their model included the possibility for auditing 

demand by both managers and investors. The model was a single-period model. They predicted 
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managers would purchase audi~ing and expend high effort to receive a higher expected 

compensation than would be obtained when no auditing was purchased. While managers would 

desire auditing each day, investors were predicted to purchase auditing with less than a 100% 

frequency. 

Dopuch, King, and Wallin [19~] found that a significant level of cooperation was 

achieved when auditing was not available. Despite the analytical predictions, managers 

consistently purchased auditing more frequently than did investors and manager exerted high effort 

when auditing had been purchased. 

This dissertation proceeds along the line of research begun in Dopuch, King, and Wallin 

[1988]. A market-based model is used for three reasons. First, while a number of models have 

been developed within an agency perspective, reiativeiy iittie investigation into a market-based 

model of the demand for auditing has been performed. A full comparison of the relative merits 

of each approach must wait for more fully developed market-based models. Second, a large 

amount of economic activity is conducted by flC1Ds actively traded on national or regional 

securities markets. Many of this firms have diverse ownership and effectively have a manager 

dealing with shareholders through a securit!:}s market. !:J such C<!ses, the manager may fear the 

"wrath" of the shareholders not through a shareholders' meeting or board of directors, but through 

a falling stock price. Third, the situations in which the agency perspective may be most useful 

are those cases where owners and top management are essentially the same group (e.g., many 

closely held corporations). Such arrangements may inherently be the least likely to suffer the 

moral hazard and averse selection problems that auditing is meant to address. 
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2. Overview of this Dissertation 

This paper considers the demand for auditing in a market-based environment similar to 

teat modelled in Dopuch, King, and Wallin [1988]. Unlike Dopuch, Ki~g, and Wallin [1988], 

only managerial demand for auditing is considered here. U extends that environment along two 

dimensions. First, the environment is one with an unknown horizon or endpoint. While the 

participants know the "game" will end at some point, they do not know when. This model, like 

models developed using infinite repetition of a single period, can have equilibria not present in 

a single-period model. While the models of Dopuch, King, and Wallin [1988] considered 

multiple periods (specifically, multiple repetition of a single-period model), they were developed 

with a known horizon. Therefore, tb~ir theoretical predictions, and therefore, the demand for 

auditing, depended on the ability of agents to use backward induction (e.g., "since I know you will 

defect in the last period, you will defect in the penultimate period, etc."). Second, this paper 

includes a consideration of the effect of the addition of legal recourse on suspected-to-be

fraudulent disclosures. The theoretical formulations predict there will be no demand for auditing 

in cases where legal recourse is available. 

The study of legal recourse is important in a consideration of the demand for auditing. 

Auditing essentially provides a verification of a disclosure by an interested party. If a perfect 

antifraud rule existed and, therefore, fraudulent disclosures were effectively prevented, there would 

be no need for auditing. The threat of legal action against an individual or firm suspected of 

issuing a fraudulent disclosure may accomplish produce what is effectively a perfect of imperfect 

antifraud rule. In fact, an antifraud rule is often operationalized as a legal system with an 

extremely severe penalty for fraud. Thus, the demand for auditing may be effectively reduced by 

the threat of litigation. A major contribution of this paper is the development and testing of a 

--------------------- --. ---
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model of the demand for auditing that considers a possible mitigating environmental variable (or 

institutiun): a legal system. 

This paper begins by constructing an environment in which management and ownership 

are separated. The manager-who own reiatively few or no corporate shares--must deal with 

current and potential investors through the securities markets. Potential investors receive the same 

accounting disclosures and are privy to the same information as current investors (thus, there are 

not owne~ in the "traditional" sense (Fama [1980))). The effort-averse manager, who receives 

stock-price-dependent compensation, pref~rs higher stock prices. The current and potential 

investors, who trade shares in a r.ompetitive market, must surmise managerial behavior and the 

firm's prospects from both the nature of the environment and managerial disclosures. The model 

is a multiperiod development in which the time horizon is ,not known and is developed with a 

risk-neutral manager and risk-neutral investors. However, the qualitative results are robust to 

changes in risk preferences. 

The theoretical development suggests that both the Pareto-efficient ("high" managerial 

effort, "high" firm price) and the Pareto-inefficient ("low" effort, "low" price) outcomes are 

possible solutions in an environment where auditing (i.e., external verification of disclosures) is 

not possible and managers may select disclosures with impunity (i.e., investors have no legal 

recourse against a manager who fraudulently discloses). Investors would ignore managerial 

disclosures in this environment (except that "bad news" might be believed). 

An extension of the basic environment permits managers to purchase costly auditing. In 

this case, the manager will purchase "reasonably priced" auditing rather than accept the Pareto

inefficient outcome. However, since it still may be possible for the manager to obtain the Pareto

efficient outcome without auditing, there couid be no incentive for the managers to purchase 

auditing if it is available. A further extension of the basic environment considers the situation 
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where the legal environment permits investors to sue managers when they believe the manager 

has fraudulently disclosed. In this environment, the Pareto-efficient outcome is predicted. 

Managers would be generally (not perfectly) truthful in disclosures and investors would not bring 

suit. When legal recourse is possible, there would not be a demand for auditing, as legal recourse 

is sufficient to obtain the Pareto-efficient outcome. 

This paper then details a set of experiments designed to test the theory's predictions. 

Using the techniques of experimental economics, these experiments had student subjects facing 

economic incentives consistent with managers and investors in an environment designed to create 

a microeconomy in the . laboratory that captured the essential economic characteristics of the 

theory. The subjects earned cash that depended on their decisions and the states of nature that 

obtained. Four experimental cells were created in a 2 x 2 design that con:rasted the 

presence/absence of an auditing technology and the presence/absence of legal recourse on 

disclosures. 

The results support the contention that auditing has value by reducing low managerial 

effort. Further, legal recourse against managers suspected of fraud also increased managerial 

effort, as well as, reduced fraudulent disclosure. However, contrary to the analytical predictions, 

there was a demand for auditing in an environment where legal recourse was available. Finally, 

both auditing and legal recourse provide some additional protection for the investors by reducing 

adverse selection problems. 

The techniques af experimental economics provide an excellent method to investigate the 

demand for aUditing. While the information sets of agents in naturaily occurring markets are 

difficult (if not impossible) to measure, the information endowments and flows of information can 

be precisely controlled and measured in the laboratory. Importantly, laboratory markets permit 

the investigation of environments that are not observed naturally, permitting the asking of the 
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"what if' questions important for market regulation. The a~ility to control variables and 

institutions in laboratory experiments permits a thorough test of a theery's predictions, without the 

potentially confounding influen~e of variables or institutiontll form not contained in the theory (see 

Smith [1982] for a general discussion of experimental economics, Isaac [1983] for a discussion 

of the use of experimental economics in public-policy issues, and Smith, Schatzberg, and Waller 

[1987] for a discussion of the use of experimental economics in auditing research). 

The results of this paper may have a number of implications for the dt;~'~lopment of 

theories on the demand for auditing. In the model developed here, mallagers and investors deal 

through a securities mar~et over multiple periods. A difficultly in developing muItiperiod models 

is the possibility of multiple equilibria. Experimentation can help address that problem. This line 

of research has potential public-policy implications. Sinc~ this study used a number of 

simplifying assumptions (e.g., error-free auditing and legal system), policy issues will necessarily 

be more appropriately addressed in future work. 

Having reviewed the relevant literature and provided an overview in this section, the paper 

continues as follows. First, theoretical developments of the demand for auditing in two legal 

environments will be made for a firm where managers and investors deal through securities 

markets. Testable hypotheses will be developed alongside this theoretical development. Second, 

the experimental design will be presented. The third section develops the experimental 

hypotheses. This is followed by an analysis of the results from the experimental markets. Finally, 

the paper will be summarized. 
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II. THEORY 

In this sectiou, theoretical arguments will be presented concerning the demand for auditing 

and the resulting effecls on the behavior of managers and investors. The basic economy consists 

of two parties: a manager and investors. The effort-averse manager selects an effort level, where 

higher effort is positively, though imperfectly, correlated with higher finn "quality" and is not 

observable by investors. Upon observing the result of his effort, the manager can make a 

disclosure (or assertion) to the investors about finn quality. Investors attempt to discern actual 

or expected firm quality and price firm shares accordingly. Investors strictly prefer firms of 

higher quality. The manager, whose compensation is based on firm share price, prefers a higher 

firm market valuation. 

This analysis will center primarily on situations where the manager and investors are risk 

neutral, although, the results are generally quite robust ~{j changes in risk preferences. With risk

neutral parties, a potential solution to the problems presented here is a fixed-fee rent31 (or outright 

sale) of the firm to the manager. This is ruled out for three reasons (Ng and Stoeckenius [1979]). 

First, managers have wealth that is small relative to that of the finn. Managers would only be 

able to bear a small portion of the total risk. While the firm could weather a number of "bad 

years," one bad year could cause the manager to go bankrupt. Second, while the manager may 

be risk neutral in regards to stock-price-based bonuses, he might very well be risk averse over 

the larger gamble implied by the rental solution. Third, observation of naturally occurring 

corporate structures frequently shows a separation of management and ownership. This paper 
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considers the demand fOl auditing in the two legal environments (legal recourse present or absent) 

in this commonly found organizational form.s 
I 

First, this analysis will begin with a "baseline" or "basic environment," in which managers 

cannot purchase auditing and the manager can disclose with impunity. The central questions in 

this basic environment relate to an equilibrium of ma!lageriul effort, managerial disclosures, and 

investor valuation of the fmn. Second, the analysis proceeds to an environment where auditing 

is available. The equilibrium then includes a consideration of audit purchases. The analysis 

suggests that there may be a demand for auditing depending on whether market forces are 

sufficient to bring about the cooperative solution (high effort/high finn valuation). Third, the 

basic environment is extended to permit investors who suspect managerial fraud to bring lawsuits 

against the finn. The qu~tions of managerial effort, managerial disclosures, and valuation of the 

finn will be addressed along witl! investor-suing strategy. Finally, a consideration of the effects 

brought about by the existence of both auditing and legal recourse against fraudulent disclosures 

is considered. The analysis suggests that legal recourse is sufficient to bring about the cooperative 

solution, and thus, there will be no demand for auditing when legal recourse is present. 

Along with the theoretic-al development, testable hypotheses will be developed for ~he 

unknown-horizon environments. The basic environments provides for a base line measure of the 

extent to which a cooperative equilibrium can be formed. Separate hypotheses will then be 

developed for the auditing, legal recourse, and auditing/legal recourse environment as a 

comparison to the basic environment. 

8Additionally, the asstlmption of managerial risk neutrality is primarily for analytic tractability. It is more difficult 
to make quantitative predictions about managerial behavior with non-risk-neutral risk preferences. 1)ie qualitative 
conclusions of this paper are quite robust to divergent risk preferences. Modelling the !':l2.n2.ger :::; risk neutral may be 
appropriate as the manager may be able to participate in stock-market dealings to insure against the risk (pourciau 
[1987j). While the model presented later uses a simplifying assumption that prohibits the manager from trading in his 
finn's stock, transactions of this type could easily be modelled. 
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1. Basic Environment 

There exists a single firm operated by a risk-neutral manager over many perinds with an 

unknown horizon. .. The manager never owns firm shares.9 The only variable portion of 

managerial compensation is a cash bonus based on the firm's share price. The results are 

unaffected by the use of stock appreciation rights or stock options rather than a cash bonus. As 

Ng and Stoeckenius [1979] show, compensation based on the manager's disclosure leads to 

fraudulent disclosure (in a single-period world in the absence of legal recourse on disclosures) 

and no change in managerial effort. No disclosure-based compensation scheme is considered here 

for this reason. Since effort is not observable (or too costly to observe), contracts on effort are 

not possible. 

The fum. is a pure security having two possible quality levels. In any period, the firm 

may be of a "low" ("high") quality-qo (qz}-which has a qo (qz) probability of having "high" 

earnings and a 1-qo (1-qz) probability of having "low" earnings. For notational and expository 

convenience, the investors will act as if they all value high earnings (Sl) at one monetary unit and 

low earnings (so) at zero. TIle bvestors arc risk oeutrai and th<: market price of a firm known to 

be of low (high) quality would be qo (ql). 

At the beginning of each period, the manager selects between two effort levels: "low" 

eff.ort (eo) and "high" effort (e l ). LOw effort is custless; high effort has a cost of E. If the 

manager selects low effort, the probability that the firm will be of high quality (ql) is 11:0 (with a 

l-11:oprobability of %). High effort leads to a 31:1 probability of ql (and a 1-31:1probability of qo)· 

90therwise, there would be two simultaneous games. A manager would be motivated to manipulate disclosures 
in order to have an informational advantage in his own serurities market dealings. Some of these would be illegal with 
runent insider-trading regulations; some would not. The manager may be involved in share transactions so long as 
these transactions do not affect disclosure strategy. This would require that the manager neither parchase nor sell shares 
in any period or any such purchases/sales involve share volumes that are sufficiently small as to be considered 
immaterial. The analysis in this section will consider the manager has neither a long nor short position on firm shares. 

------------------------------------
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The expected earnings of a firm whose manager selects eo is (1-3T.o)qOHtotll' The expected 

earnings of a firm whose manager selects e1 is (1-1t1)qo+3t1ql' Thus, the increase in expected 

earnings from selecting el over eo is (3t1-3T.o)(ql-qO)' This analysis will continue with the more 

interesting case where there is increased economic efficiency from high effort (i.e., 

(3t1-1to)(ql-qO» E where 0 < qo < ql < I, 0 < 3T.o < 3t1 < 1, and E > 0). Later, it will be shown 

that the manager receives most or all of this increased economic efficiency, net of any auditing 

costs necessary to obtain that result. All parties would prefer a world with no information 

asymmetry. Auditing is a costly mechanism that can remove some information asymmetry. 

After the manager selects effort level, he costlessly observes the actual quality of the firm 

for that period, q. Investors are aware the manager has that knowledge. The manager can then 

make a disclosure, without cost to disclose, about the quality that obtained. Three different 

disclosures are possible. The manager may assert that the quality is low (d = qo), assert the 

quality is high (d = Ql)' or may choose not to disclose (d = 0). The choice of not disclosing is 

equivalent to a disclosure of "either" and cannot be a lie. All three disclosures are available 

regardless of actual quality (i.e., there is IiO antifraud rule and the manager may lie) and the 

manager may choose the disclosure with impunity (i.e" ),egal action on the part of the investors 

against a manager suspected of fraudulent disclosure is either not possible or prohibitively 

expensive) and external verification of disclosure is not possible or prohibitively expensive. 

Upon receiving the disclosure, investors bid to purchase the firm's one share which entitles 

the holder to the current period's earnings. Transactions occur within an economic institution 

where the price becomes the investors' shared reservation price, p.. The investors have a pricing 

function-the inverse of their aggregate utility function pO ~ U-lO-used to establish p.. The 

values p(%) and P(ql) will be used to value a firm believed or known to be of low and high 

------------- ---- -"--- --" '" -""------ " 
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quality, respectively, and would result in prices (for aggregate risk neutrality) of % and q/, 

respectively. The functions p(eo) and p(e/) would be used to value a firm of unknown quality 

when the manager is beiieved to have exerted low and high effort, respectively, and would result 

market price of that one share.10 At the end of each period, nature reveals actual ea.rnings (s) 

and the investors collect the appropriate amount. In the basic environment, the sequence of events 

is a repetition of the operating cycle: 

1. Manager selects effort level (e). 
2. Manager observes actual rrrm quality (q). 
3. Manager selects disclosure. 
4. Investors observe disclosure and take actions that result in the share price. 
S. Transaction takes place. 
6. All parties observe actual earnings (s). 

2. Solution in the Basic Environment 

The assumption about the time horizon in the environment in which the agents participate 

is important in the determination of a game-theoretic soilltion in this basic environment. This 

envircnment involves repeated transacting where it is not known which will be the last period. 11 

lOpor analytic simplicity, there are actually no owners (i.e., continued ownership). Thus, there is only a manager 
and a risk-bearing residual claimant (Fama (1980)). Current shareholders and multiple shares can be added without 
a change in the qualitative results. The analysis assumes the manager's compensation contract is based on firm share 
price. This contract is consistent with the shr·'.-run goal of maximized firm share I?rice. Contracts based on s are not 
or r.anraot be written. 

uln a supergame, there is an important difference between "unknown" and "uncertain" horizons. By definition, 
an inftnitely repeated game has an unknown horizon (i.e, no known horizon). A finite-period game has an unknown 
horizon if the last period is not known and there is always a nonzero probability of proceeding from one period to the 
n~xt. A finite-period game has an uncertain horizon if it is not known which will be the last period, but a some point 
there is a zero probability of proceeding to the next period. This distinction is important in the conduct of experiments 
and game-theoretic predictions for those experiments. If a die is rolled at the end of each period and the experiment 
terminates when a one is observed, there is an unknown horizon. If an experiment lasts "between 20 ard 25 periods," 
the horizon is uncertain, since it must end by day 25. Importantly, the prediction for an uncertain horizon is the same 
as that for a supergame with a known endpoint. If the experim(.nt has a day 25, the subgame-perfect equilibrium 
solution concept can be used. Since all parties know the subgame-perfecl solution holds for day 25, day 24 (if reached) 
will also have the subgame-perfecl solution. Thus, backward induction occurs if an environment has an uncertain 

------------------ -- _._-- _._---- .. "--" 
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As single-period equilibria carry over to the unknown-horizon world, it is convenient to start the 

analysis of each environment with the single-period world before moving to the unknown-horizon 

environment. 

The analysis shows that, in the single-period world, the prediction is the manager will 

select low effort and release uninformative disclosures. The investors recognize this and price the 

firm at the expected value given low effort. When operating in an environment with an unknown . 
horizon, the predictions for the single-period may hold. However, it is also posSible that the 

manager may regularly exert high effort and the investors value the firm consistent with the 

expected value of that higher effort. Finally, truthf~l disclosure may be a mechanism by which 

the cooperative behavior is maintained. 

2.1. Single-Period World 

Figure 1 presents the game tree for a single period.12 Since the only observable 

managerial action is the disclosure, investors are unaware of the manager's effort level or the 

actual quality of the firm. The first question facing the investors is whether the disclosure 

contains information on the manager's effort or actual firm quality. In a single-period world, the 

disclosure must be uninformative. To show this, consider d = qI suggests a higher firm value than 

does d = qo. A manager need only select d = qI (regardless of effort level or actual quality) to 

obtain maximum firm vaiue, since the manager may disclose with impunity. However, investors 

horizon. This is not the case for a game with an unknown horizon. 

l1ne no disclosure option (d = 0) will be combined with the disclosure d = qo since, it win be seen, d = 0 will 
never be selected when d = q, could be sel~ted and disclosures ale not ignored by investors. If disclosur.:s are ignored 
by investors the disclosure choic(; by managers is not important. Thus, the disclosures d = % and d = 0 will be 
equivalent to a disclosure of d = %. 
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would anticipate this and, therefore, the disclosure must be uninformative. Thus, the investors 

must (in this one-period treatment) treat all disclosures the sameY 

The remaining questions relate to managerial effort and the investors' valuation of the 

IlCIll. The investors, rmding the disclosure uninformative, must infer the probability that the fInn 

is of high quality. This, in tum, depends on the probability the manager selected high effort. A 

convenient way to analyze the effort/valuation action set is in the normal form: 14 

Investors' Actions 

Value Firm Assuming: 

Manager's eo 

Actions el p(el)-E,O 

In the single-period C2Se, an equilibrium cannot exist where the manager selects e l , as he 

always has a motive to "defect" and save E. Similarly no equilibrium can exist where the 

investors value the firm as if el had been selected. The sole subgame-perfect, Nash equilibrium 

has the manager selected eo and the investors valuing the firm as if eo had been selected (i.e., 

131t is reasonable to expect that, while disclosures of "good news" will not be believed, disclosures of "bad news" 
will This is consistent with the experimental findings of King and Wallin [1988c). The results are unchanged by 
assuming that a d = qo disclosure is infonnative. Should this be the case, the manager is no longer indifferent among 
disclosures, but will always disclose d = ql. 

l"ntis analysis follows the assumption, previously made for notational convenience, that the investors act together 
as if they were;. single risk-neutral individual who values a qo (ql) finn at qo (ql) producing a price of % (ql). Thus, 
it appears that the investors would be indifferent betweell the "northwest" comer and the "southeast" comer, where the 
i"lvestors price the firm at the expected value and net zero profits. In the more general case with divergent values for 
Sl and So and a sole market clearing price, at least one investor can obtain finn shares at a price below his reservation 
price. Therefore, the investors prefer the "southeast" comer to the "northwest" comer. Since the investors pricing 
strategy must properly reflect managerial actions, this preference is not essential. The b!!lk of the analysis is conducted 
as if this were a typical two-person game with no effect on the proposed equilibria. However, it is not a typical two
person game in that the investors will not be able to take some actions. For example, if the investors believe that the 
manager has selected e1, they will not unilaterally defect (despite the advantage to doing so) and pay a price 
commensurate with an eo selection. Simply, the investors have rational expectations in this CQmpetitive market (Fama 
[1970]). 
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Figure 1. Extensive Form of the BaClk Environment 

Manager Nature Manager Investors Nature Outcome 
Selects Determines Selects Value Determines Observed 

Effort Level Quality Disclosure Firm Outcome By All 

p(eo) = (l-~)qo+1CotlI with risk-neutral investors). Thus, there is a market failure, shown as: (eo, 

In a finite-period game with a known endpoint, the same predictions can be made. In the 

last period, the manager and investors are faced with the same situation suggested by the single-
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period analysis and the only equilibrium is (eo> p(eo». Even if the manager attempts to form a 

"reputation"lS for selecting er in previous periods, both parties are aware the manager will select 

eo in the last period. If there can be no reputation effects in the last period, the manager will not 

attempt to continue or form a reputation for selecting el in the penultimate period. This process 

continues to unfold to the IIrSt period. Thus, by backward induction, the sole equilibrium in a 

finite-period game with a known endpoint is (eo. p(eo»' This situation is essentially a "prisoners' 

dilemma," the solution to which is the Pareto-inefficient, noncooperative, "defect/defect" pairing 

in either a single-period or Imite-period, known-endpoint environment. 

2.2. Unknown-Horizon World 

When the parties operate in an environment with an unknown horizon, solutions in a non-

zero sum game ruled out in a single-period world may become possible Nash eqUilibria. In 

particular, this prisoners'-dilemma equivalent can have a Pareto-efficient, cooperative Nash 

eqUilibrium (Klein and Leffler [1981], Ordeshook [1986], Telser [1980], Townsend [1982]). To 

at least some extent in such games, the outcomes are affected by the tjiscount factor used by the 

players. As the discount factor approaches infinity, the players discount the future so much that 

the game essentially becomes a one-period game. This analysis will assume the discount factor 

is reasonably small compared to the magnitude of other parameters. For notational convenience, 

the future will not be discounted. 

ISIn agency theory, an agent can gain a reputation for being of a particular type (e.g., having high Skill). The term 
reputation is used in the more colloquial sense to refer to the perceived tendency of the manager to exert high effort. 
Reputation is consdiered here for later comparison in Ihe unknown-horizon world. 
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The twu possible pure-strategy Nash equilibria are (eo, p(eo» and (e1' p(e1» and there are 

an infinite number of mixed-strategy Nash equilibria.16 The lack of a terminal node (i.e., a 

known horizon) eliminates the possibility of a solution through the use of subgame perfection and 

backward induction. Given the infinite number of possible equilibria, game theorists f"md it 

necessary to make assumptions about the heuristics used by players in such a game in order to . 

derive an equilibrium (Ordeshook [1986]). 

The four heuristics most commonly used to solve an unknown-horizon, nonzero-sum, 

noncooperative game are continued cooperation, continued defection, coopera~e until first 

defection, and tit for tat (Ordeshook [1986]). When a player chooses continued cooperation, he 

selects the cooperative strategy· each period, hoping for reciprocation. The continued-defection 

strategy has the player defecting without regard to the other player's actions. The cooperate-

until-first-defection strategy has the player selecting the cooperative strategy initially. The first 

time the other player defects, the player adopts a continued-defection strategy. The tit-for-tat 

strategy, which has received a large amount of attention (see Axelrod [1984]), has the player 

cooperating in the first period. in subsequent periods, the player matches the other player's choice 

in the preceding period. 

These heuristics can be applied to the two possible pure-strategy Nash equilibria. The 

(eo, p(eo» pair would only obtain if one or both parties selected the continued-defection strategy. 

The (e1' p(e1» solution can obtain from any combination at the other three heuristics. 

While the manager in this environment is immediately aware of the investors action (i.e, 

he observes the rparket price-the output of p(.», the investors are never certain of the value of 

16yn the mixed-strategy equilibria, the manager selects e, with a specified probability and the investors adjust the 
price accordingly. For example, the manager might select e, with a 25% probability. The investors would pay 
O.75p(eo)+O.25p( e,). 
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e in anyone period. By observing the stream of s over multiple periods, the investors can make 

inferences about the frequency ll}at e, was selected. Because investors cannot immediately 

determine when a defection has taken place (i.e .• the manager selected eo), this environment may 

differ from the typical unknown-horizon prisoners'dilemma. BendOl [1986, 1987] considered a 

game with a similar complication. He modelled the consequences of the use of a tit-for-tat 

strategy when players' actions mapped to observed outcome through a stochastic process. This 

game is said to have noise. 

Bendor [1986. 1987] finds that a pairing of two tit-for-tat players in a noisy prisoners' 

dilemma will not have a consistently cooperative solution. Plc~.yers "punish" each other for 

perceived defections that are simply bad states of nature. However, players aIso "reward" each 

other for perceived cooperations that come from good states of nature. Thus, the noisy prisoners' 

dilemma with tit-for-tat strategies stabilizes with "partial" cooperation.17 While the analysis 

of Bendor [1986, 1987] may provide insight for the development of a solution to the basic 

environment, no research to date has investigated whether a market of investors can effectively 

implement a tit-for-tat strategy. The coordination problems, particularly without communication 

and collusion, are daunting. 

Green and Porter [1984] considered a similar problem facing cartel members having 

agreed to production limits. A firm could not necessarily tell whether a falling market price was 

due to another fmn's defection (by increased production) or a shift in market demand. Their 

solution had the cartel arrangement falling apart when a trigger price was reached. After a 

specified period, the cartel members would again restrict production. 

17This environment has only one level of noise. The price obtained frem the actions of the investors is 
deterministic. In the marc general case pennitting divergent values for SI (or so), there is noise in both directions. 
Stock market prices can be affected by a number of external events (e.g., general market-wide changes, world events, 
etc.). Thus, the manager cannot necessarily assume that a decrease in price is investor defection. 
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At this point, a reconsideration of the disclosure issue seems appropriate. This noisy 

environment has two levels of uncertainty. High (low) effort may still produce a low (high) 

quality firm; a high (low) quality firm may hz.ve low (high) earnings. This may make inferences 

about mamlgerial effort difficult from observations of earnings. 18 However, should a manager 

disclose truthfully and the investors believe these disclosures, the noise is removed.19 Truthful 

disclosure is defined as selecting d = qo or d = 0 when q = qo and d = ql or d = 0 when q = ql. 

A manager would, however, prefer to disclose d = ql over d = 0 when q = ql. Thus, a manager 

selecting truthful disclosures would disclose d = 0 only when q = % (the full disclosure result 

(Grossman [1981])). (Given this full-disclosure result, separate consideration of d = 0 will no 

longer be made.) While the subgame-perfect strategy of nontruthful disclosures would hold in 

a single-period world, the existence of an unknown time horizon does not preclude truthful 

disclosure if that truthful disclosure is used to sust~m the (el' p(el» equilibrium. Thus, truthful 

disclosure may be used by a manager to communicate his better quality from high effort. 

In summary, in a single-period world, the only Nash equilibrium has a manager selecting 

low effort and the investors pricing the fum as if low effort had been selected. This would also 

be the sole Nash equilibrium in all supergames except where the time horizon was unknown. 

With an unknown horizon, two pure-strategy Nash equilibria exist: one where the manager 

selects low effort and one where the manager selects high effort. Each of these equilibria have 

the investors pricing the firm consistent with managerial effort. Also, the stochastic processes that 

translate managerial effort in fum outcomes may produce noise tha~ will cause an equilibrium of 

l;nis is because 0 < % < eo < e, < q,. To show this, consider the following parameters: 1T() = 0.2, Jtl = 0.8, 
qo = 0.1, and q, = 0.9. Thus, eo = 0.26 and e, = 0.74. As in this example, the variance of the distribution of s around 
% or q, is smalier than around eo and e,. Importantly, it is "easier" (i.e., it takes less observations) to distinguish 
between the two q levels than the two e levels. 

l'1nvestors are not interested in e,ptT se. With uninformative d:sc\osures, a belief in the frequency of e, selection 
is the only information available for the pricinB fundion. 
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partial cooperation .. Finally, truthful disciosure may be a mechanism by which managers eliminate 

some uncertainty about their fmn quality or effort level. 

3. Auditing Environment 

As an extension to the basic environment, auditing may be purchased (at a cost a) by the 

manager (vo designates no purchase, VI designates a purchase). The audit provides a verification 

signal (~) that reveals the actual quality.20 Thus, the auditor is "perfect" such that ~ = q. If 

auaiting has been purchased, the manager may choose whether or not to send this verification 

along with the disclosure. Thus, the investors may get one piece of manager-provided 

information, d = q", or two, d :: qd with ~ = q (where q designates the actual quality and qd the 

disclosed qUclity): The fact that an auditor has been hired is pu~lic knowledge (i.e., investors 

know v). The decision to purchase auditing occurs before the manager has made the decision on 

e. While other scenarios concerning public knowledge and report timing produce the same results, 

this scenario was selected because it most closely matches naturally occurring markets.21 

~echnically, the auditing system will agree or disagree with the manager's disclosure. From this, it will be shown 
later, the actual quality will become known. 

21Th ere are three necessary assumptions regarding audit pu.;hase: timing of purchase, release of audit report, and 
hiring infolrudtion. First, one can model an environment where the purchase of auditing takes place after the manager 
observes finn qUality. Auditing would still have moral-hazard-reduction effects because the manager can select lUgh 
effort knoWing he can later purchase aUdiiing. Permitting a later purchase of auditing wo!ud have benefits for the 
manager, as he would not purchase auditing if % obtains. Second, the audit process could be modelled to provide the 
verification signal without managerial intervention (e.g., information leaks in the audit rums). The result is the same 
as posited here-the actual quality becomes known whenever auditing has been purchased. Third, (he equilibria 
proposed here are unchanged by permitting a manager to hide the l"act an auditor had been hired when no audit report 
is issued. While there is no analytical difference regarding which assumptions arc used in these three areas, the 
experiments presented here will not test whether these assumptions have an effect on observed behavior. 
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The new time sequence becomes: 

1. Manager chooses whether or not to purchase auditing (lI). T'oe investors are 
aware of this selection. 

2. Manager selects effort level (e). 
3. Manager observes actual fum quality (q). 
4. Manager selects disclosure (including the audit report, if purchased). 
S. Investors observe disclosure and take actions that result in the share price. 
6. Transaction takes place. 
7. All parties observe actual earnings (s). 

4. Solution in Auditin~ Environment 

While the addition of the choice to purchase !iuditing and the resulting increase in possible 

managerial disclosures greatly increases the number of potential equilibria, many of the nodes can 

be eliminated. The resulting analysis is greatly simplified. Again, assume all parties are risk 

neutral. 

The first simplification comes from the error-free nature of the auditing mechanism. 

First, consider the subgame where the manager has selected auditing, and thus, he will have the 

option of sending verification with his disclosure. If the actual quality is q1' the manager will 

disclose the verification signal, since the highest price obtains when the investors know the firm 

to be of high quality. Should the actual quality be qa, the manager would not' benefit from the 

release of the verification signal. Since the investors are aware that auditing was purchased, they 

can only interpret a failure to report the verification signal as an indication that the firm is of low 

quality. Thus, when auditing is purchased, the investors know q with certainty. Essentially, 

auditing produces an antifraud rule and the standard full-disclosure arguments (e.g., Grossman 

[1981]) apply. 

The second simplification concerns effort in cases where auditing has been purchased. 

Since investors will always be aware of actual firm quality in periods where auditing is purchased, 
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the firm price will be % and ql when the quality is actually qo and ql' respectively. If the 

manager has selected auditing, the expected price when eo (el) is selected is eo (el). Since, as 

previously assumed, this is an environment where there exists at least one effort/pricing point with 

high effort that Pareto dominates all points with low effort (i.e., el-eO> 8), a manager having 

purchased auditing will select high effort. Simply, the manager prefers e1-8-ato eo-a. Thus, 

combinations pairing eo with VI are ruled out. 

The analysis shows that the manager will purchase "reasonably priced" auditing in the 

single-period world. The manager would also purchase auditing in an unknown-horizon world 

rather than accept the noncooperative (low effort) solution. However, it is still possible that the 

cooperative (high effort) solution may be seen without aUditing. 

. 4.1. Single-Period World 

While the investors will know the actual flCDl quality with certainty when auditing is 

purchased, the investors can never be certain of flCDl quality .when auditing has not been 

purchased. With no audit purchase (which is common knowledge), the resulting subgame is the 

sa.'11e as the basic environment. As in the basic environment, the subgame-perfect solution when 

no auditing is purchased has uninformative disclosures and an (e(,>p(eo» equilibrium. Simply, if 

,the manager does not purchase aUditing, the manager will select low effort and the investors know 

this and price accordingly. 

When auditing is purchased, the manager will select high effort, investors will know actual 

finn quality, and the sole equilibrium in that subgame is (el,p(q»-that is, high effort is exerted 

and the investors, knowing actual quality, price the firm at that known quality_ The expected price 

is e l -

_._-_ .. _ .. -----
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The equilibrium in the single-period world can now be determined. If the manager selects 

vI]> the equilibrium becomes (eo,p(eo». If the manager selects VI' the equilibrium becomes 

(el,p(q». The increase in expected price from auditing is el-el]> which comes at a cost of U+E. 

In a single-period world, the sole subgame-perfect, Nash equilibrium has the m&nager selecting 

VI iff el-eO-f> u. For the remainder of this analysis, it will be assumed that this relationship 

holds. This equilibrium is denoted as (vI,el,p(q». A manager will purchase "reasonably priced" 

auditing which will be used to remove the moral hazard by eliminating the adverse selection 

problem. 

4.2. Unknown-Horizon World 

In the unknown-horizon version of the basic environment, there were two pure strategy 

Nash eqUilibria: (eo>p(eo» and (el,p(el». The manager prefers the second eqUilibrium to the first. 

However, he may not be able to obtain it in the basic environment. In the auditing environment, 

the manager can always obtain a result preferred to (el» p(eo». 

In the subgame where auditing is not purchased, there are the two possible equilibria of 

(vo,eo,p(eo» and (vO,el,p(e!». In the subgame where auditing is purchased, the sole eqUilibrium 

is that predicted for the single-period world: (vI,el,p(q»-where the expected price is el. The 

manager would have net expected compensation of eo in the (vo,eo,p(eo» equilibrium, el-E in the 

(vO,el,p(el» equilibrium, and eI-E-uin the (vI,eI,p(q» equilibrium. Given the assumptions 

previously made about the cost of auditing, the managers would always prefer (vI,el,p(q» to 

(vl»eo,p(eo». An equilibrium cannot exist at the latter solution as the manager can unilaterally 

force the former solution by selecting VI and el. Thus, the only two possible equilibria are 

(Vl»el,p(eI» and (v1,el,p(q». 

------------------------_. _ .. _----. -.------. _. 
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While the manager would prefer (vO,eI,p(e1» to (v1,e1,p(q» (saving a), the ability to obtain 

the former solution may be more difficult in an aUditing environment than in the basic 

environment. In the single-period world, the manager effectively signals his effort intention by 

his audit selection. In this unknown-horizon world, the selection of Vo may be interpreted by 

investors as an indication that eo will be selected. If this ht)lds true, the avaiiability' of auditing 

might preclude a cooperative solution without auditing. 

A final consideration is the effect of the addition of Cluditing to disclosure veracity. In 

the unknown-horizon version of the basic environment, truthful disclosure was considered a 

possible method to obtain the cooperative solution. Additionally, the disciosures, when auditing 

is selected, are essentially truthful.22 When auditing is not purchased, it might be an attempt on 

the part of the manager to form a reputation of providing high effort (since he prefers (vI,e1,p(q» 

to (vQ>eo,p(eo» and could obtain the former solution simply by selecting VI)' Because it may be 

easier to establish a reputation for high effort through the use of truthful disclosures, a manager 

may use the truthful disclosure/no audit purchase pairing as a signal of his attempt to reach the 

cooperative solution without audit costs. 

2~e manager may still lie when auditing is purchased. That is, he could, for example, disclose d = ql when 
q = qo- The investors would know the actual quality is % if the verification signal, [) = %, were released. If the 
verification signal is not sent, the investors, knowing auditing was purchased, must reason that the actual quality is qo' 

-----------_._---- -.- --- --------------------
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4.3. Hypothesis 

The first hypothesis addresses the effects of the presence or absence of auditing in an 

environment where no legal recourse exists. The demand for auditing depends on whether the 

noncooperative solution or cooperative solution obtained when auditing was not available. 

Auditing would be purchased when available rather than settle for the noncoGperative solution. 

It would not be purchased if cooperation were possible without aUditing: the results in both 

environments would be identical. 

The analysis of Bendor [1986, 1987) concludes that a fully cooperative solution would 

not be an eqUilibrium in a noisy game such as this. There has been little work testing a 

unknown-horizon version of a prisoners' dilemma. However, since single or finite-period 

equilibria may hold with an unknown horizon, the use of the fmite-horizon results seems 

appropriate. The evidence of a difficulty of obtaining a cooperative solution in the non-auditing 

cell of Dopuch, King, and Wallin [1989) suggests that auditing will be demanded. The first 

hypothesis is: 

HI: In an environment without legal recourse, the presence of auditing (vis
a-vis an environment without auditing) has an equilibrium where the 
manager regularly purchases auditing and selects high effort more 
frequently. 

5. Legal Recourse Environment 

When legal recourse is available, the investors may bring suit against a manager beHeved 

to have made a fraudulent disclosure or may choose not to sue. The legal system is modelled 

after the Securities Exchange Act of 1934, which permits a successfully suing investor to recover 

actual damages and his legal fees. The total costs to all parties of bringing suit (K) is borne by 

the loser of the lawsuit 
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If the purchasing investor brings suit and the manager has not lied in the disclosure (i.e., 

he issued d = q), the investor loses and has a loss of K from bringing suit.23 If the investor sues 

and the manager hz.d lied (i.e., he issued d = qd and qd ~ q), the investor recovers actual damages 

and the manager pays those damages as well as K. The amount of actual damages is computed 

as the purchase price reduced by actual quality (p. -q).1A 

The sequence of events when legal'recourse is present is: 

1. Manager selects effort level (e). 
2. Manager observes actual fmn quality (q). 
3. Manager selects disclosure. 
4. Investors observe disclosure and take actions that result in the share price. 
5. Transaction takes place. 
6. All parties observe actual earnings (s). 
7. Purchasing investor choose whether or not to take legal action 
8. Legal action (if taken) is concluded and losing party pays damages and/or 

legal costs. 

6. Solution in Legal Recourse Environment 

While the addition of legal recourse presents a rather complicated game tree, removal of 

dominated strategies simplifies the analysis. ~irst, the manager will always report d = ql when 

q = qz. The disclosure d = qz will always generate a price no less than that received from a 

disclosure of d = qo and the manager cannot lose a lawsuit when d = q is selected.2S Thus, the 

23In this envi:;omnent, only the purchasing investor can bring suit. When there are many purchasing investors, the 
suit is essentially a class-action suit: all purchasing investors receive actual damages when the manager loses. Not 
considered here is the potential free-rider problem with mUltiple purchasing investors: an investor can opt to let others 
bring suit. getting the advantages with Of' !i~1c <:>f mO!!.et,,_'Y loos. 

24Beyond legal costs, the Securities Exchange Act of 1934 permits a recovery of actual (out of pocket) damages 
only. The damages are computed as the additional amount paid by the investor because of the fraud. Rather than 
calculate damages equal to p' (i.e., arescission amount or refund of the purchase price), the damages are p' -q(a refund 
of the "excessive" purchase price) since the investor would have paid q if the disclosure had been truthful. Purchase 
price could be reduced to q" (the disclosed amount) should the investor have paid more than the disclosed amount 
(which they should not). The recovery would be: MIN(P',q.) -q. Regardless, no recovery is possible when the 
disclosure d = % is selected. 

2) A quite interesting extension, not considered here, is the case where there is a cost or potential cost to the manager 
when investors sue even if the manager had truthfully disclosed. 
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manager need only wrestle with a disclosure choice when % obtains. 70 permit the consideration 

of mixed strategies later, consider that the probability that the manager will select d = q1 when 

The investors know that qo has obtained when the disclosure d = qo is ~eported and will 

value the fmn at qo (given risk neutrality). Thus, a consideration of investor pricing behavior is 

only necessary when the disclosure d = qI is selected. The investors determine a reservation price 

(p) and their suing strategy after receiving the disclosure d = q1' To allow for mixed strategies, 

we denote the probability that the investors will bring suit wh~n d = q1 is followed by So as A. 

The second simplification of the game tree requires' that the investors select a p' and A 

pairing that is sequentially rational. That is, the investors will not use a value for A in 

determining p' that they will later violate. Thus, the investor will know at the time of pricing the 

value of A to be used. The dominant strategy for investors is to select a p
o 

and A pairing with the 

highest p ",26 While the investor still "decides" whether or not to sue when So obtains, that choice 

was made when the pricing/suing strategy was first determined (essentially, the investor transmits 

both his pricing and suing strategies at the pricing node). The investors use their belief in the 

manager's selection of 6, along with the knowledge of the ot.her parameters (such as the cost of 

the legal system and the probability distribution of quality types) to determine p' and A. 

Consider pure strategies. When the disclosure d = qz is selected, the investors use one 

of three pricing/suing strategies, depending on the market parameters and the assumed value of 

6. The investors will never follow a strategy of suing when So obtains while holding the belief 

the manager is following a truth-telling strategy (shown as (6=0,A=1». When the investors 

believe the manager has been truthful, the sole sequentially rational investor strategy is (6=0,A=0). 

UUte competitive environment forces investors to bid and pay lheir reservation price. Investors selecting a suing 
strategy that produces the highest value for p' necessarily outbid those who do not. 
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If the investors believe the manager always lies, both a (8=1,"-=0) and a (8=1,"-=1) strategy are 

viable. 

The analysis below shows that predicted behavior in this environment will depend heavily 

on the values of the parameters involved. Legal costs may be so high as to effectively eliminate 

use of the legal system, resulting in the same conclusions as the environment witho·,t a legal 

system. When legal costs are "relatively low" (defined below). the manage..c will always report 

d = qI. Investors will respond by always suing when So obtains. For other levels of legal costs, 

the prediction is that an optimum probability of lying exists that is an increasing function of legal 

costs. The investors will either use a mixed strategy of bringing suit or (in the multi period 

environment) will never bring suit so long as the manager does not violate his self-imposed limit 

on lying. 

6.1. Single-Period World 

First, assume the investors know e and, consequentially, 1t. Once obtaining a solution in 

a subgame where 1t is known, the ability to discern 1t can be considered. In determining p', the 

investor computes the probability that a lawsuit will be successful. In determining p', each 

investor computes the probabiJ,ity that a lawsuit will be successful. Six combinations of quality, 

disclosure, and state are possible: 

Quality Disclosure State Probability 

qI d=% S1 '1ff/1 
q1 d =q1 So 1t(1-q1) 

% d = q1 S1 (1-1t)8qo 
% d = q1 So (1-1t)8(1-qo) 
% d=% S1 (1-1t)(1-8)qo 

% d=% So (1-1t)(1-8)(1-%) 

The investors only consid~r bringing suit in the second and fourth of these (those where d = q1 

is coupled with so), with an "- probability of bringing suit when the conditions warrant. There is 
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a (1-1t)9 + 1t probability that d = qz will be reported (it is selected in each of the first four. cases). 

The probability the investors will sue and win the lawsuit when d = q z was selected (because the 

manager lied) is: 

t.._(1_-1t_)_9(_1-_Q;J,;;... 
(1-1t)6 + 1t 

(1) 

and the investors receive (p. -qo) as damages from the manager. . The probability of suing and 

losing when d = qI (the manager was truthful) is: 

and the investors pay K in legal costs. 

to- 1t{1-%) 
(1-1t)9 + 1t 

(2) 

The probability that SI will obtain (and pay one monetary unit) given the disclosure d = qI 

is selected is: 

(1-1t)9% + 1Uf1 
(1-1t)9 + 1t 

Thus, the investors produce the pricing/suing strategy arriving at a price from: 

p. (1-1t)9% + 1Uf1 + ~(1-1t)9(1-%)(P·-%) - 1t(1-q l)K] 

(l-1t)9 + 1t 

(3) 

(4) 

When considering pure strategies, the investor may always sue (t.. = 1) and equation 4 becomes: 

p. = (1-1t)9%2 + 1t{%-K + Q1K) 

(1-1t)9% + 1t 

The investors may never sue (A = 0) and equation 4 becomes: 

------------_._- _._-_ ...• --.... ----

(5) 
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(1-1C)8 + 1C 

47 

(6) 

The investors' optimal strategy is to select the value of A that maximizes p. in equation 

4. That is, investors will operate under equation 5 or equation 6 depending on which produces 

the higher expected price. Investors following the strategy that maximizes equation 4 necessarily 

outbid those who don't. There is a threshold level of K, such that the price from equation 6 will 

always be greater than that from equation 5. In that case, investors would never sue. Solving for 

a RHS of equation 6 that is greater than the RHS of equation 5, no lawsuits will be instigated 

when: 

K > 
8(1-1C)(1-%)(ql -qJ 

1C{l-ql) + (1-1C)(1-%)8 
(7) 

and the firm will be valued using equation 6. When the manager is aiways truthful (8 = 0), the 

investor will never sue for any K > O. Setting 8 equal to 1 in equation 7 produces the value of 

K above which no lawsuits will be brought, regardless of the propensity of managers to lie: 

K > 
(l-1C)(l-%)(Ql-%) 

(l-ql) 

Values of K satisfying equation 8 are referred to as "high" legal costs. 

(8) 

Consider the single-period world with only pure strategies. The manager uses either 

8 = 1 (i.e., lies and always reports d = qI when q = %) or 8 = 0 (i.e., is truthful and never reports 

d = ql when q = %). The investors can react believing the manager is either a liar or a truth 
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teller. For values of K satisfying equation 8, the investors will never sue (1..=0) and the game 

becomes:27 

Investors' Actions 

Value Firm Assuming: 
6 = 0, f.. = 0 e = 1, '" = 0 

Manager's 6=0 (l-1t)qO+1ClJ.l' (1-·~)qo+1t2ql' 
0 1t{1-1t)(ql-qO) 

Actions 6 = 1 Ql' (1-",)qo+1ClJ.~, 
(1-1t)(%-Ql) 0 

TIle dominant managerial strategy. is to lie. The dominant strategy for investors is to value 

the flml assuming the manager lies (since 1t{1-1tXQl-QO» 0 and 0 > (1-1t)(QO-Ql»' The sole 

equilibrium when legal costs are high (i.e., satisfies equation 8) has the manager always disclosing 

d = Ql regardless of actual quality and the investors pricing the finn at the ex ante expected value 

(p. = (1-1t)qO+3UJl),and thus, ignoring the disclosure. This is a (6=1,t..=0) equilibrium. The legal 

system is so costly that it is not used and the predictions from the basic environment hold. 

For values of K not satisfying equation 8, the investor will sue whenever the manager is 

believed to be a liar. Note that the (6=0,t..=1) investor strategy need not be considered here since 

any K > 0 would be high legal costs when 6 = 0 (in equation 7). Thus, the game becomes: 

27The nonnal-fonn presentations are an analysis of ex ante expectations from the strategies presented. This is 
useful because the situation in which the manager must decide on the disclosure (when qo obtains) typically occurs with 
a different frequency than that where the investors must decide on p. (when d = qz is observed). The conclusions are 
identical-both the manager and investors are modelled as sequentially rational and neither would violate their strategy 
at the relevant decision nodes. 



Manager's 6 =: 0 

Actions 6 = 1 

Investors' Actions 

Value Firm Assuming: 
6 = 1, A = 0 6 = 1, A = 1 

(l-jr?')qO+;r?-Ql' 
n(l-'1tXql-qO) 

(l-'1t)qo+:npO, 
'1t[(ql-P )-(l-ql)lC] 

p. -(1-'1t)(I-lJoXlC+p· -qo), 
o 
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where p. represents the solution to equation 5 (with e = 1). The manager's actions depend on the 

relationship between (1-'1t)qo+:np· and p. -(1-'1t)(1-qo)(lC+p· -lJo). A convenient way to see this 

is to use example parameters. 

Consider the situation with the parameters: lJo = 0.1, ql = 0.9, and'1t = 0.5. Two values 

of lC will be considered, neither of which is high (i.e., neither satisfies equation 8). When 

K: = 0.05, the game becomes: 

Investors' Actions 

Value Firm Assuming: 
6 = 1, A = 0 6 = 1, A = 1 

Manager's 6 = 0 

Actions 6 = 1 

0.3, 0.2 

0.5,0 

0.461, 0.036 

0.475,0 

The dominant strategy for the manager is to lie. Knowing this, the investors must select the ;.. 

strategy. While bo.th strategies A = 0 and A = 1 provide the investors with the same expected 

profits, the investors must select A = 1. This is the case because equation 5 produces a higher 

value for p. (0.823) than does equation 6 (0.5) and investors, as noted before, must select the 

value of A that maximizes equation 4. Thus, the sole pure-strategy Nash eq'lilibrium has the 

manager using 6 = 1 and the investors pricing using A = 1 (and assuming 6 = 1). 

The (6=I,A=I) equilibrium can only hold for relatively lower values of K. Appendix A 

shows the derivation of the definition of the three levels of legal costs. High costs are defined 

by equation 8. "Low" legal costs are: 
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(9) 

Appendix A shows that for some values of Qa, Ql' and 3t, all legal costs are either low or high.28 

For uther values, there exist some legal costs classified as "medium" (i.e., satisfying neither 

equation 8 nor equation 9). 

When K = 0.3 and the other parameters are unchanged, there are medium legal costs and 

the game becomes: 

Investors' Actions 

Value Firm Assuming: 
a = 1, A. = 0 a = 1, A. = 1 

Manager's a = 0 

Actions a = 1 

0.3, 0.2 

0.5,0 

0.450, 0.035 

0.350, 0 

The southeast comer is no longer a Nash equilibrium. Legal costs are sufficiently high that the 

manager would prefer to truthfully disclose (trading receipts of Qo for p") rather than bear the 

chance of the penalty associated with lying. However, the northeast comer cannot be an 

equilibrium, as investors would never bring suit if the manager chose to truthfully disclose. If the 

investors never sue, the manager prefers a = 1, eliminating the northwest comer as possible 

equilibrium. Finally, as the investors must select A. = 1 when a = 1 (by maximizing equation 4), 

there exists no pure-strategy Nash equilibrium in this case. 

There are mixed-strategy Nash equilibria.29 In any (a,A.) eqUilibrium, the investors must 

not desire to change the value of A.. As can be seen in equation 4, the investors will either use 

A. = 1 (for higher values of a); use A. = 0 (for lower values of a); or for one value of e 

UWhen tlte legal costs satisfy both equation 8 and equation 9, the (8=1,f..=O) equilibrium holds. 

~e normal-form presentations are a reasonable mapping for the consideration of pure strategies. However, since 
p' is a decreasing function of e, one cannot use the pur.::-strategy, normal-forro presentation to derive mixed-strategy 
equilibria. 
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(represented by 8\ be indifferent across all t.. (where equation 5 and equation 6 produce the same 

p"). 

Figure 2 shows the value of p ° as a function of the frequency of lying used by an investor 

who observes d = qz and alway~ sues (t.. = l)-and equation 5 is use~r never sues (A. = 

Figure 2. Pricing Strategies 
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O)-and equation 6 is used. The calculations are based on % = 0.1, q1 = 0.9, ana It = 0.5. Four 

different values for K are shown (0.5, 1.0, 1.5, and 4.0). When the manager never lies (8 = 0), 

the strategy of never suing dominates the strategy of always suing (i.e., it produces a higher 

reservation price-p°). If 8 = 1, the strategy'of always suing would be selected (unless legal costs 

were high). There exists a value of e at the intersection of the t.. = 0 and t.. = 1 strategies where 

the investors would pay the same amount (p") and, having paid that amount, would be indifferent 
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between suing or not, should So obtain. Figure 2 shows that higher values for K lead to higher 

values of a at the point of indifference (denoted as a"). The value of a' can be calculated making 

the inequality in equation 7 an equality and solving: 

eo = 1Ot(I-ql) 

(l-lt)[(ql-qJ(I-qJ - K(I-ql)]" 
(10) 

The value of e' depends on the level of legal costs. Thus, equation 10 produces an 

"optimal" level of managerial lying. Figure 3 shows the relationship between legal costs and the 

optimal level of lying (using qo = 0.1, q1 = 0.9, and It = 0.5). Note that with ihese parameters, 

the threshold of high legal costs is quite large (nearly 3.5 times the maximum outcome of S1 = 1). 

The threshold for low legal costs derived from equation 9 is 0.08. This shows the wide range of 

legal costs which are cla.."5ified as medium for these example parameters. 

Since the investors are indifferent across all A. when e" is used, the remaining condition 

for an equilibrium at (e·,A.) is the requirement that the manager will not unilaterally change from 

eO. Appendix A shows that the manager will not unilaterally move to e = 0 (or any e < e') iff: 

A. s (ql-%)(l-%) - K(l-%) 

(ql -%)(l-qJ(l-% +K) 

Further, the manager will not unilaterally move to e = 1 (or any a > e') iff: 

(ql=%)(1-%) - K(l-ql) 
A. ~ ------~--~--~----~~--~ 

(ql-%*ql-%){K(ql-%)+%} + (1_%)%2] 

Thus, there is a range of values for A. that provide for a (a",o < A. < 1) equilibrium. 

(11) 

(12) 

Figure 4 shows the range of values of A. (where qo = 0.1 and q1 = 0.9) that would permit 

a (a·,o < A. < 1) equilibrium as a function of K. Note that these values do not depend on n. 
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Figure 3. Optimal Level of Lying 
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The previous analysis suggests three possible scenarios. First, when legal costs are high, 

the sole Nash equilibrium has the manager always lying and the investors never bringing suit. 

This equilibrium is shown as (8=1,1..=0). Second, there are some "low" values for K in which the 

sole pure-strategy Nash eqUilibrium is (8=1,1..=1). Third, in some cases ("medium" legal costs) 

the only equilibria have the manager issuing fraudulent disclosures with a specific frequency. The 

investors follow a mixed strategy, bringing suit some, but not all, of the time. Table 1 

summarizes the predictions by environment. 
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Table 1. Summary of Predictions 

EnvironmeDL-

Basic (No Legal Recourse) 

"Low" Legal Costs 

"Medium" Legal Costs 

"High" Legal Costs 

Single-period 
World 

e = 1 

e = 1, A = 1 
or 

e = e', 0 < A s 1 

e = e', 0 < A < 1 

e = 1, A = 0 

6 7 

Unknown-horizon 
World 

e=l 

e = 1, A = 1 
or 

e = e', 0 s A s 1 

e = eO, 0 sA < 1 

e = 1, A = 0 

54 
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6.2. Unknown-:-Horizon World 

The possible equilibria found in the single-period world can exist in an unknown-horizon 

world.30 When legal costs are high (satisfying equation 8), the sole Nash equilibrium has 

complete lying coupled with liO lawsuits (8=I,A=0). The investors simply ignore the manager's 

disclosure that the quality is high (d = ql) and price the firm at the expected value «I-n:)qo+1ulJ) 

each period. When legal costs are low (satisfying equation 9), the Nash equilibrium where the 

manager always lies and the investors always sue (8=I,A=I) can obtain. However, for medium 

(satisfying neither equation 8 nor equation 9) and low legal costs, another equi!ibrium becomes 

possible. Important 'to this new equilibrium is that, in this game where n: is known and 

unchanging, there is a fixed pie, and thus, any equilibrium involving any A > 0 is Pareto 

inefficient. This dead-weight loss is borne by the manager. 

To derive this equilibrium, consider a partitioning of the possible values of 8 in equation 

7 to prorluce two sets of values: 8 contained in the set [0,8") and 8 contained in the set [8·,1]. 

The investors do not bring suit if 8 is a member of the former set (the manager prefers this set 

due to the cost of the litigation). Values of 8 contained in the latter set would make investors at 

least indifferent as to bringing suit. 

Assume an equilibrium exists where the manager selects 8 = S· and the investors never 

bring suit (A = 0) and price the firm using equation 6. The manager would not unilaterally move 

to a e < e·, as no legal costs are saved since suits would still not be brought) and the receipts of 

qo (instead of the higher p.) would become more frequent. While the manager would be willing 

to unilaterally move to a 8 > S· in a single period (the S = 1 solution), the fear of bringing on 

lawsuits and the resulting losses in subsequent periods discourages such a move. No equilibrium 

can exist where 8 < 8· as both parties anticipate that the manager will lie more frequently without 

~uture cash flows are not discounted in this analysis. A change in the predictions (qualitative or quantitative) 
presented here would require a "high" discount rate relative to other parameters. 
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fear of incurring lawsuits. When legal costs are low, an equilibrium cannot exist where 

1 > 0 > 0·. Since investors will use I.. = 1, the manager will either lie more frequently 

(unravelling to 0 = 1) or adopt the more profitable 0 = O· strategy. In the case with medium legal 

costs, all 0 unravels to 0 = 0 •. 31 

Thus, (0=0·,1..=0) is a possible Nash equilibrium in an unknown-horizon world. This and 

the (0=1,1..=1) equilibrium are the only two possible with low legal costs. No equilibrium exists 

where O· = 0 when K > 0 (and, then, not even when K = 0). (f is a monotonically increasing 

function of K in the raI1ge of low and medium costs. As K increases, O· becomes 1 at the value 

of K which defined high legal costs (obtained from equation 8). 

Up to this point, the consideration of potell~ial equilibria took place in a subgame where 

1t was common knowledge and unchanging. To specify an equilibrium in the moral-hazard 

environment requires a consideration of the managerial effort selection. The next section 

considers the case in which 1t is not fixed. 

6.3< Moral Hazard Em,ironment 

This section considers the environment where the manager may affect the value of 1t by 

the selection of e. In a single-period world with no legal system, the disclosures do not convey 

information about actual quality or managerial effort. Thus, the investors cannot distinguish 

between a manager who shirks and a manager who selects high levels of effort. Therefore, the 

dominant strategy for the manager is to shirk. The investofS realize this and price the firm 

accordingly. In a multiperiod environment with an unknown horizon, the investors do have 

information reflecting previous effort (the outcomes). An equilibrium where shirking is reduced 

31Since the investors are indiiiereni <is to bring suit when 0< is used, an equilibrium without lawsuits in an 
unknown-horizon world may require the manager issue fraudulent disclosures at a frequency less than 0< (by any 
arbitrarily small amount). 

---- ----------- ------ ------------
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or eliminated becomes possible. When legal costs are not high, a legal system can also reduce 

or eliminate shirking. 

The investors are not interested in the probability that the manager will fraudulently 

disclose when the opportunity arises (6), per se. The investors are interested in the probability 

that the actual quality is % when d = ql is reported. Appendix A shows this probability when fJ· 

is sele=ted is: 

(13) 

Importantly, this value does not depend on 3t, nor does p' depend on 11: when e· is used (see 

Appendix A). 

Figure 5 shows the frequency of d = q", truthful d = ql' and fraudulent d = ql disclosures 

as a function of 11: (where qo = 0.1, ql = 0.9, and K = 0.5). Note that the relative frequency of the 

fraudulent to the truthful, d = ql disclosures remains a constant until 11: equals approximately 0.9 

(at that point legal costs become high relative to the other parameters). 

Thus, investors need not know managerial effort, just that the manager will select e = e·. 

By selecting ez over eO. the manager will more frequently receive p', and the increase in expected 

compensation is ez-eo. which, because it exceeds e, justifies the ez selection. The manager would 

not desire to "pretend" to select el by using a larger. e value, for fear of bringing on lawsuits. 

Investors can tell of this defection by observing the frequency of So when d = qz. The threat of 

litigation not only drives out some fraudulent disclosures, but permits the manager to receive 

sufficient compensation (el-eO)to select ej (since el-eO> s). 

"'--- _.,,-----
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Figure S. Predicted Disclosures 
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6.4. Hypothesis 

The second hypothesis addresses the effects of the presence or absence of legal recourse 

on suspected·-to-be-fraudulent disclosures. Assumed throughout is that legal costs are in a 

medium range, making the legal system viable. Again, the effects of the legal systems depends 

on whether a cooperative solution is found in the I;asic environment. With the maintained 

assumption of less-than-full cooperation in the basic environment, the second hypothesis 

becomes: 

Hz: In an enviroIl..ment without auditing, the presence of legal recourse (vis
a-vis an environment without legal recourse) causes the manager to exert 
high effort more frequently. Further, the manager issues fralldulent 
disclosures less frequently when the opportunity presents itself. 
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7. Solution in Auditing!Legal Recourse Environment 

The final environment is one in which investors have legal recourse against fraudulently 

disclosing managers, while the manager may purchase auditing. The initially compl~x game can 

be reduced considerably. As previously shown in the analysis of the auditing environment, the 

actual quality will become known to investors when the manager purchases auditing. Because of 

this, investors will never biing suit when auditing has been purchased.32 Additionally, when 

legal costs are prohibitively "'high" (consistent with equation 8), the legal system is essentially 

nonexistent: the predictions would be the same as in the auditing-only environment. The 

remaining analysis will center on cases were legal costs are not high. 

The sequence of events when legal recourse and auditing are both present is: 

1. Manager chooses whether or not to purchase auditing (v). The investors are 
aware of this selection. 

2. Manager selects effort level (e). 
3. Manager observes actual fum quality (q). 
4. Manager selects disclosure (including the audit report, if purchased). 
5. Investors observe disclosure and take actions that result in the share price. 
6. Transaction takes place. 
7. All parties observe actual earnings (s). 
8. Purchasing investor choose whether or not to take legal action. 
9. Legal action (if taken) is concluded and losing party pays damages and/or 

legal costs. 

The analysis shows that there should be no demand for auditing w':.t:n legal recourse is 

present and not prohibitively expensive. Since the threat of legal action limits, the frequency of 

32Whf;n auditing is purchased and qo obtains in an environment without legal recourse, the manager would be 
indiffcrcnt bct".vecn disclcsi.,g and not disclosing the verification signal. Regardless, the investors deduce the actual 
qUality is qo- However, the manager is no worse off by disclosing d = ql without the verification signal. The manager 
would prefer this pairing if there is a positive probability the investors will exhibit a "trembling hand" and pay more 
than % in such a case. When legal recourse is available, the investors dominant strategy is to pay % if the quality is 
known to be qo even though a disclosure of d = ql would permit a recovery of the excess of the price paid beyond % 
(with no risk to the investors of losing the lawsuit). However, this fear of litigation might make the manager prefer 
a truthful disclosure when % obtains. 
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fraudulent disclosure, high effort will be exerted (with an appropriate increase in managerial 

compensation) regardless of whether or not auditing is present. 

7.1. Single-Period World 

In the single-period world with legal recourse only, there were two possible Nash 

equilibria-(eo,6=1,p(6=1,eo),A.=1) and (eIt6=1,p(6=1,eI),A=1)--with "low" legal costs (equation 

9) and no Nash eqUilibrium with "medium" legal costs (inconsistent with both equations 8 and 

9). Adding the option to audit provides three equilibria to consider: (vo,eo,6=1,p(ti=1,eo),A=1), 

(vo,eI,6=1,p(6=1,eI),A=1), and (vI,eI,p(q),I..=O). Since actual quality becomes evident when VI is 

selected. the third eqUilibrium does not explicitly consider 6. Consistent with the analysis of the 

auditing-only environment, an eqUilibrium pairing VI and eo would not occur. 

In the two equilibria with Vo> the manager ha:; overall expected losses from lawsuits of 

K{(1-1t)(1-qo)+x(1-qI)}.33 In an eqUilibrium with VI' the manager assumes a cost of a each 

period. The managerial preference among the equilibria depends heavily on the relative magnitude 

of K and u. 

The manager will prefer to purchase auditing and obtain the (vz,ez,p(q),A=O) eqUilibrium 

over the (vo,eo,6=1,p(6=1,eo),A=1). The latter eqUilibrium has the manager receive an expected 

price less than eo (because of losses from lawsuits). The former equilibrium has the manager 

netting e z-a-e, which, given previous assumptions, exceeds than eo. Thus the manager will 

desire to audit. However, the manager may prefer the (vo,ez,6=1,;>(6=1,ez),A=1) eqUilibrium to the 

(VI,eZ,p(q),I..=O) equilibrium. The former equilibrium has expected profits of 

33Note that, because of the investors' pricing strategy, the manager is forced to bear all legal costs: directly (he 
lied-{l-It)(l-qa»or indirectly throlJS-h lower market price (those expected to be assessed against the investors losing 
lawsuits-1t(l-QI»' 
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el-E-K{(l-1t)(l-qo)+1t(l-qz)lnd the latter has ez-E-u. Thus, the manager will prefer auditing 

In summary, the only two possible equilibria when legal costs are low are 

(vo>ez,e=1,p(8=1,ez),A=1) and (vIteZ,p(q),A.=O), depending on the particular parameters. However, 

with medium legal costs, there is no Nash equilibrium. 

7.2. Unknown-Horizon World. 

As in the single-period world, the two equilibria of (vo,ez,S=l,p(S=l,ez),t.=l) and 

(vz,ez,p(q),A.=O) remain when legal costs are low. The additional (sole) equilibrium for low 

(medium) legal costs can now be considered. 

When legal recourse exists, the additional equilibrium brought about in an unknown-

horizon world was shown to be (ez,S=So,p(So,ez),t.=O). In this equilibrium, the manager has 

expected net profits of ez-eo-E,the maximum attainable (with "rational" investors). Thus, the 

manager would not purchase auditing as the Pareto-efficient outcome can obtain through the 

threat of lawsuits. This equilibrium is (vo,ez,S=So,p(Ef,ez),t..=O). 

7.3. Hypotheses 

The last two hypotheses come directly from the previous analysis and concern the 

presence or absence of both auditing and legal recourse. Again, legal costs are in a medium 

range. The two hypothesis are: 

8 3: In environments where legal recourse is available, the presence or absence 
of auditing has no effect on managerial actions. 

34Even though legal costs are "low," this still may be true. It is reasonable to assume that legal action is more 
costly th~n auditi .... :g s:nce an :mlcunt ~t least as high ~ a '.vould have to be spent to deienniue whelhcr the manager 
had lied. However, simply knowing that " > a is not sufficient to determine the equilibrium. 



"4: In environments where auditing is available, the presence of legal
recourse (vis-a-vis an environment without legal recourse) drives out 
audit purchases (if present) without reducing the frequency of high effort. 

8. Summary 
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In a single-period world when neither auditing nor legal recourse are present, managers 

will shirk. Simply, there is a market failure. The addition of "reasonably" priced auditing 

alleviates that problem, at a cost to the manager. The presence of legal recourse may, depending 

on the market parameters, prevent a market failure. This also is obtained at a cost (expected legal 

costs) borne by managers. When auditing and legal recourse are both present, market failure is 

prevented. The manager chooses the less costly option, deciding between the certain auditing 

costs and the expected legal costs. 

In a repeated game with an unknown horizon, market failure may be avoided when the 

manager can establish a reputation for exerting high effort. This would be a first-best solution. 

When auditing exists, a second-best solution is available, coupling high effort with audit 

purchases. The manager would prefer this to a market failure. The benefit provided by auditing 

depends on whether the first-best solution is obtainable -when no auditing exists. 

When legal recourse (and legal cost are not extremely high or low) is available, managers 

can adopt a strategy that involves a probability of lying less than one but greater than zero. The 

threat of lawsuits precludes increased lying. In this equilibrium, the manager will not shirk and 

no lawsuits will be instigated. Thus, there is a first-best solution. The first-best solution in the 

legal recourse environment would also obtain when both legal recourse and auditing are available. 

The presence of the legal system drives out any potential demand for auditing. 
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The next section presents the experiment methods used to test the analytical assertions and • 

hypotheses presented in this section. This is followed by an analysis of the results of those 

experimental tests . 

--- ------------- ---- - . 
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III. EXPERIMENTAL METHODS 

In this section, the design of the set of experiments used to address the theoretical 

assertions will be presented. All of th~ experiments used an unknown time horizon. 

Experiments in two cells shared a number of features with the experiments of Dopuch, King, and 

Wallin [1988]. Dopuch, King, and Wallin [1988] investigated the manager's and investors' 

demand for auditing in an environment without legal recourse using a known time horizon. The 

experiments in the basic and auditing-only environments (Cells A and B) differed from those of 

Dopuch, King, and Wallin [1988] primarily in the time-horizon assumption.35 This provided 

two major benefits. First, it afforded a proven mechanism and set of parameters. Second, 

comparisons could be made between the results provided here and those previously reported, 

allowing conclusions about time-horizon effects. 

Each experiment consisted of one seller (manager) who offered an economic 

commodity-lottery "ticket" (the firm)-for sale to three buyers (investors).36 While the 

manager in the theoretical development is not a seller, per se, he has incentives consistent with 

that of the seller in these experiments. 

35Basically, these experiment differed from Dopuch, King, and Wallin (1988) in only one other area: conversion 
factoili. Redemption values, effort costs, and auditing costs were the same in terms of experimental dollars. Because 
of the difference in time horizon, a different conversion factor of experimental dollars to cash payments to the subjects 
was necessary. Since this change eliminated the possibility of keeping the same method to determine cash payouts, 
the payout scheme was adjusted to better tie cash payout to subject actions. One such change was the elimination of 
the cash "bonus" added to the buyer's balance each round deemed necessary in Dopuch, King, and Wallin (1988) 
because the buyers in some of those experiments could purchase auditing. The change in payout schedule would not 
have affected behavior so long as the rewards in both experiments dominate subjective transaction costs (see Smith 
(1982) for more on dominance). Compensation in these and the Dopuch, King, and Wallin experiments were 
approximately equal. 

~e actual number of buyers is not important, per se. However, smaller numbers of buyers tends to ir:!roduce 
the possibility of tacit buyer collusion. Since only one asset was available for sale, larger nUMbers of buyers would 
present the problem that buyers could have become "bored" since they purchase the ticket infrequently. Three buyers 
were used by Dopuch, King, and Waiiin (1988) and King and Wallin [1988b, 1988c) with no apparent evidence of 
collusion or boredom. 
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1. Experimental Design 

Figure 6 presents the experimental design. The presence/absence of auditing was 

contrasted with the presence/absence of legal recourse for investors.37 The four cells corresponded 

to the four different environments analyzed in the theory section. 

Auditing Available? 

No 

Yes 

Figure 6. Experimental Design 

Le&ai' Recourse Available? 
No Yes 

A 

B 

C 

D 

There were eight experimental sessions, each consisting of two experiments using the 

environment of two different cells. Two experiment~! sessions began with an experiment using 

the environment from cell A. At the conclusion of the flI'St experiment, a second experiment was 

conducted. One session starting with an A experiment was followed by a B experiment; the other 

was followed by a C experiment. None of the sessions starting with an A experiment was 

followed by a 0 experiment, as the change in two environmental features (auditing and legal 

recourse) was deemed unnecessarily complex. Similar pairings were made for all cells. Thus, 

there were eight experimental sessions, shown as: AB, AC, BA, BD, CA, CD, DB, and DC (the 

first (second) letter refers to cell for the flI'St (second) experiment in the session). This provided 

four observations in each cell and two observations for each change (e.g., the AB and BA sessions 

provided observations of the effect of a change to or from aUditing when no legal recourse was 

available). 

37Alternatively, the absence of legal recourse (auditing) can be viewed as prohibitively expensive legal costs 
(auditing fees) rather than the lack of legal recourse (auditing). 

------------------
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Student volunteers were obtained from undergr~duate business classes.38 The students 

were informed only of the general nature of the experiments and the potential cash compensation 

available. No class credit was offered for participation. Upon arrival, each subject was seated 

in front of a computer terminal (a networked PC). One of the subjects was randomly assigned 

the seller role (for both experiments) and was seated at a PC in an adjoining room. The subjects 

then proceeded to the experimental session, consisting of two experunents each. The experiIneQts 

were preceded by instructions and training. After the experimental session, a post-experimental 

phase was conducted. 

2. Experimental Session 

The sequence of the experiInental session WID!: 1) instructions and training for the first 

experiment, 2) the first experiment, 3) instructions and training for the second experiment, and 4) 

the second experiment. No information about the second experiment was given prior to the 

conclusion of the first. The two experiments were separate units, except to the extent that learning 

and relationships established in the first experiment may have carried over to the second. 

2.1. Instructions and Training 

A computer program displayed the instructions for the particular experiment. When all 

subjects completed the instructions (the experimenter was available to answer questions 

throughout), subjects entered a "training" phase. The training phase was five experimental market 

38Previous experiments in the disclosure area, Forsythe, Isaac, Palfrey (1988), King and Wallin [1988a, 1988b, 
1988c), and Dopuch, King, and Wallin (1988), all used similar subject pools-"inexperienced" undergraduate business 
and economics majors. The subjects were inexperienced in that they did not participate in more than one experiment 
in each study. While experience has had significant effect On the speed of or ability to form an equilibrium in some 
more complicated experiments, tte robust results across common features in the cited studies suggests it may not be 
SO important in disclosure experiments to date. The effects of experience will not be considered here. 

---------------------- ------- --- ------ ._-------
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"days" using the same computerized trading mechanism used in the "experimental" phase. The 

purpose of this training phase was to permit the subjects to learn about the computer mechanism, 

not the behavior of others. For this reason, the experimenter gave the subjects the values to enter 

each training day. Subjects were informed that these values were to illustrate the options available 

to them and were not to be considered "recommended" behavior. At the conclusion of the 

training phase, the subjects were reminded that the next stage, the experimental phase, was the one 

in which cash would be accumulated. 

2.2. The Experiment 

The sequeJlce of :::ach experimental phase depended upon the experimental cell under 

investigation and will be presented in more detail shortly. Each experimental phase had an 

unknown time horizon of at least 25 market days. On day 25 and after, the experimenter rolled 

a pair of dice (in the presence of the subjects). If the two dice matched (a "pair"), the experiment 

ended. Otherwise, the experiment proceeded to the next period.39 The subjects were informed 

of the maximum time limit for each experimental session. Th~re were told that, !;hould a 

terminating roll not be observed within that time limit, the subjects will be brought back to 

continue the session at therr earliest convenience. This was never necessary. 

Each day the seller had one lottery ticket available for sale. The lottery ticket could be 

one of two quality levels. A "high" ("low") quality ticket had a 90% (10%) chance of becoming . 
a winner and a 10% (90%) chance of becoming a loser. A losing ticket was worthless; a winning 

ticket had a value that depended on the buyer's redemption value. There were three possible 

redemption values: $2.80, $2.00, and $1.20. At the beginning of each market day, each buyer 

3~US. there was a one-sixth chance of the experiment ending any day after day 24. This essentially produced 
a discount factl')r of 20% (p/(l-p» for the subjects. The parameters were selected with this in mind. The expected 
number of experimental days was 30 per experiment. 

-.--- •.. _----
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had one of the three redemption values assigned to him, each equally likely. The random 

assignment was made with replacement, so two or more buyers were often assigned the same 

redemption value. The multiple possible redemptions values permitted the buyers to have positive 

expected profits regardless of seller "effort." Additionally, it will be shown later that expected 

profits to buyers were higher when high effort was exerted. 

2.2.1. Market Institution 

The ticket was sold using a second-price, sealed-bid institution (see Cox, Roberson, and 

Smith [1982] for more on this institution). While the analytical formulation did not specify a 

specific institution, the second-price, sealed-bid institution is consistent with the analytical 

assumptions.40 Importantly, this institution offers an advantage in that the dominant strategy for 

a buyer is to bid his reservation value. ThI.lS, a risk-neutral buyer would bid 90% (10%) of his 

redemption value when the ticket was known to be of high (low) qUality. A buyer's belief that 

a ticket was of high quality could easily be deduced from the ratio of his bid to redemption value 

(i.e., the dominant strategy in a second-price, sealed-bid auction is for the bidder to bid his 

reservation price which, in this case, is solely a function of the assigned redemption values and 

the perceiv~d probabiliLY that the firm is of high quality; see Cox, Rob~rson, and Smith [1982] 

for more on bidding strategies). 

In a second-price, sealed-bid institution, th'! buyer submitting the highest bid receives the 

ticket at the amount of the second highest bid. The expected highest redemption value was $2.53. 

4<lrrevious experimental tests of disclosures have used the first-price, sealed-bid mechani~m (Forsythe, Isaac, and 
Palfrey [19881. King and Wallin [1988b. 1988c]). the second-price, sealed-bid mechanism (Dopuch. King, and Wallin 
[1988]), and the double auction (King and Wallin [1988a]). To the extent these works can be grouped together, there 
is no evidence of institutional effects relevant to this study. 
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The expected second highest redemption value was $2.00.41 If the ticket was known to be high, 

the expected price would be $1.80 (90% of $2.(0) and expected profits of the winning buyer 

would be $0.48 (90% of $2.53-$2.(0). The expected price of a known-to-be-Iow ticket would 

be $0.20 (10% of $2.(0) and expected profits of the winning buyer would. be $0.05 (10% of 

$2.53-$2.(0). Thus, buyers had higher expected profits from. high quality tickets. 

2.2.2. Seller "Effort" 

The seller had two choices regarding "effort," implemented as "bins." When the "default" 

bin (corresponding to low effort) was selected there was a 20% chance the ticket would be of 

high quality and an 80% chance of low quality. The "alternate" bin (high effort) had an 80% 

chance of high quality and a 20% chance of low. T.1e default bin could be selected without cost; 

the alternate bin cost the seller $0.40. Choosing the default bin produced a 26% chance of 

producing a winning ticket (0.2·0.9 + 0.8·0.1); the alternate bin produced a 74% chance of 

producing a winning ticket (0.8·0.9 + 0.2·0.1). If no information asymmetry on actual quality 

existed (or actual effort selection), the increase in the expected price would be $0.96 

«74%-26%)-$2.00) from selecting the alternate over the default bin. A seller who could 

convince buyers of the alternate bin selection would have a net-of-effort expected increased 

profits of $0.56 ($0.96-$0.40). 

2.2.3. Sequence .of Market Day 

The sequence of each market day was: 

1. Cells Band D ollly: Seller selected whether or not to purchase aUditing. 
Buyers were informed of this choice. 

2. Seller selected either the default or alternate bin. 

411n the 27 equally likely groupings of three redemption values, there were 19 cases where the highest redemption 
value was 52.80, 7 of 52.00, and 1 of $1.20. There were 7, 13, and 7 cases where the second highest redemption value 
was $2.80, 52.00, and $1.20, respectively. 



3. Actual quality was determined and observed by seller. 
4. Seller selected and buyers observed disclosure. 
5. Cells Band D only: Seller selected whether to report audit opmlOn if 

auditing was purchased. Buyers observed audit report or message that none 
was forthcoming. 

6. Buyers submitted bids to purchase ticket. 
7. Winning bidder was determined, bids were displayed, and the lottery was 

played and the outcome (won or lost) of the lottery was displayed. 
8. Cells C and D only: If the ticket lost, the buyer who purchased it selected 

whether or not to bring suit. If litigation took place, the winner of the 
lawsuit was determined. 

9. Cash balances were updated. 

70 

Each step will be discussed in tum. The details in the above sequence (as applicable to the 

particular cell under investigation) were given to both the seller and buyers. 

Step 1. The seller could purchase auditing (called verification) at a cost of $0.30 in cells 

B and D. If the default bin was selected (and the buyers priced accordingly) the expected price 

was SO.S2 (26% of $2.00). If the seller selected the alternate bin (and convinced the buyers of 

that selection). the expected price was $1.48 (74% of $2.00). If the seller used auditing to obtain 

this higher price, he would have had an increase of $0.26 ($1.48-$0.52-$0.40-$0.30). Thus, this 

was "reasonably" priced auditing. The buyers were informed whether or not auditing had been 

purchased. 

Steps 2 and 3. The seller selected between the default bin (zero cost) and the alternate 

bin ($0.40 cost). The buyers were never informed of what bin was selected (i.e., effort was not 

observable). After this selection was made, the computer used the priors from the selected bin 

to randomly determine the actual quality and the seller observed that quality.42 

42Except for the roll of the dice to end the experimental phase. all random draws were performed by computer. 
No manipulation of draws was performed by the experimenter. and the subjects were informed of the method of 
determining random draws. Two q:..estions in the u post questionnaire addressed the subjects' belie! in the randomness 
of draws and dice rolls. On a seven-point Likert-type scale (where "not random" was one and "ral.dom" was seven). 
the subjects showed a strong belief that the outcomes were random (5.6 for computer-generated draws and 6.6 for dice 
rolls). The main advantage to the use of computer-generated random draws was the significant increase in the number 
of experimental days. 
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Step 4. After the seller observed the actual quality (i.e., high or low), the seller selected 

between three disclosure choices: a disclosure of "high," "low," or "either" (i.e., no disclosure 

was made). The seller could select any of the three, regardless of actual quality (i.e., he could 

lie). The buyers then observed the disclosure. 

Step S. If me seller in a cell B or D experiment did not purchase aUditing, the buyers 

were reminded of that selection. If the seller in a cell B or D experiment purchased auditing, the 

seller determined whether or itot to send an audit report (called a verification signal) along with 

the disclosure. If the audit report was not sent, the buyers were informed that no report was 

forthcoming. If the seller sent the audit report, it would either "agree" or "disagree" with the 

seller's disclosure depending on whether the disclosure was truthful or fraudulent, respectively. 

Steps 6 and 7. At this point, buyers had the seller's disclosure. In experiments in cells 

Band D, the buyers also knew: 1) auditing was not purchased, 2) auditing was purchased but 

not reported, or 3) the audit report. The buyers then submitted bids to purchase the ticket. Using 

the second-price, sealed-bid institution, the buyer submitting the highest bid purchased the ticket 

at an amount equal to the second highest bid. If two or more buyers tied for highest bid, the 

computer randomly selected the winner from those tied bids. 

All parties observed the winning bid, losing bids, and the market price. The computer 

then used the prior probabilities derived from the actual quality to randomly determine whether 

the ticket was a winner or loser. All parties were informed of whether the ticket won or lost. 

Step 8. In cells C and D, the purchasing buyer had the option to bring suit against a 

seller when the ticket lost after a disclosure of high \\":'5 selected. When these conditions 

occurred, the purchasing buyer was prompted to select whether or not to hring suit (called 

investigation). That buyer was informed of the one possibility should he not bring suit (no 

change) or the two possibilities should he bring suit (either win or lose the lawsuit). The legal 

--- ------ ------------- -- -----
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costs of $0.50 (called investigation costs) were borne by the loser of the lawsuit.43 The buyer 

were informed that should he lose (the seller had been truthful), he would have cash reduced by 

SO.50. Also, the buyer was informed that, should he win (the seller lied), he would receive a 

reimbursement. The reimbursement was 90% of the lesser of 1) the market price and 2) 90% 

of the buyer's redemption value, reduced by 10% of the buyers redemption value (0.9·MIN(market 

price, redemption value)-O.1-redemption value). This was an "actual damages" amount. All 

parties were informed of the selection made by ttie purchasing buyer and the results of the lawsuit. 

St~p 9. Finally, cash balances were updated and the computer program prepared for the 

next market day. The computer mechanism permitted the results of each of the previous 14 

market days to remain on the display screen. For day 25 and after, the dice roll determined 

whether the experiment ended. 

2.2.4. Common Knowledge 

At the end of each market day, aU actions and information sets were common knowledge 

except for the following. The buyers were never informed of which bin was selected. Aetual 

quality could be determined by the buyers from an agree or disagree audit report (in cells Band 

D). Further, actual quality could be determined from the result of a lawsuit (in cells C and D). 

Otherwise, the buyers would not know (for certain) what quality obtained. Redemption values 

were private information except that the seller and other buyers could determine the redemption 

value of a buyer winning a lawsuit (in cells C and D only). Cash balances were also private 

information, though participants might have been able to calculate a rough approximation of each 

other's balance. 

41nis would produce a prediction of a 30% lying rate (6) for a seller selecting the alternate bin. The lying rate 
would drop to 2% for a seller selecting the default bin. 
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3. Post-Experimental Phase 

Upon completion of the second experiment, the subjects completed a questionnaire, were 

paid, and left. The questionnaire was used to obtain manipulation checks, collect relevant 

background information on subjects, and provide further evidence of subject strategies. The 

questionnaires are presented in Appendix B. 

Cash accumulated separately for each experiment. At the end of the first experiment, the 

cash was "banked." The subject began each experiment with S8.00 in cash. The seller's cash 

balance was increased by the sales price of each ticket and was decreased by bin (effort) costs, 

auditing costs (when purchased), and losses from lawsuits (both damages and legal costs upon 

losing). A buyer's cash balance was increased by the redemption value when a lottery ticket that 

was purchased wins. The buyer's cash balance was also be increased by actual damages received 

from a lawsuit l where applicable). The buyer's cash balance was decreased by the purchase price 

of the ticket (when purchased) and legal costs (upon losing a lawsuit). 

At the end of the experimental session, the seller received a cash payment equal to 25% 

of the sum of his two ending cash balances. At the end of the experimental session, each buyer 

received a cash payment equal to 75% of the sum of his two ending experimental cash balances. 

The average compensation for buyers was approximately $14 each and $19 for the seller. 

Subjects were dismissed after completion of the questionnaire and payment. They were 

be reminded to not discuss the experiment with other students (i.e., potential subjects) until all 

experiments had been executed. The physical arrangements permitted the seller to exit without 

having additional contact with the buyers. 
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IV. RESULTS 

This section presents the analysis of the results of the eight experimental sessions, 

consisting of 16 experiments. The general nature of the results in each of the four cells will be 

discussed in tum. Then, the results of all four cells will be analyzed to address the hypotheses. 

Next, some additional observations will be made. Finally, a summary of the results will be 

presented. 

1. Cell A 

Since the pairings of experiments within each experimental session were unique, the 

following scheme will be used to describe experiments. The notation Aab refers to the results of 

an experiment conducted using the environment of cell A that was the first experiment in a 

session and was followed by a cell B experiment. The second experiment of that session would 

be denoted Bab. Table 2 presents a summary of the results in cell A experiments. The results 

are divided into two groupings: early market days (days 1 through 15) and late market days (the 

last 10). Both early and late groupings will be shown. However, the-analysis, including statistical 

tests, will center on the late market days. The tabie reports the percentage of time that the seller 

selected high effort (purchased the alternate bin) and the frequency of truthful reports by the seller. 

A truthful report occurred when the seller observed a low quality asset and did nOI: report it as 

high. in cell A, the buyers never knew the actual quality. They did know whether the asset won 

or lost and this frequency is reported in Table 2. To compute the mean bid ratio, the bid ratio 

for each buyer was first computed for each day. The bid ratio was the buyer's bid divided by his 

-------------- _ .. 
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redemption value for that day. The mean bid ratio was the mean of these bid ratios for a market 

day. The average of this measure across all days is reported. 

Table 2. Cell A Results 
No Auditing/No Legal Recourse 

Percentage of Frequency of Percentage of Mean 
Experiment High Effort Truthful Disclosure Wins Bid Ratio 

Ear1¥ ~ ~ ~ ~ ~ ~ ~ 
Aab 40.0% 20.0% 6/9' 3/7 33.3% 40.0% 52.4 66.6 
Aac 86.7 30.0 2/4 2/6 80.0 40.0 59.8 77.7 
Aba 40.0 50.0 6/8 0/5 53.3 50.0 63.9 81.0 
Aca 66.7 90.0 3/3 4/5 73.3 50.0 92.9 68.0 

Average 58.3% 47.5% 72.9% 39.0% 60.0% 45.0% 67.3 73.3 

'That is, the seller had 9 occurrences of low qUallL)' and disclosed 6 of them as low or either. 

Table 2 shows that the level of cooperative behavior (as evidenced by the seller's 

frequency of selecting high effort) varied widely in cell A. Two experiments showed little 

cooperation (Aab and Aac), one showed partial cooperation (Aba), and one showed a high level 

of cooperation (Aca). These results suggest that the basic environment may not have a 

cooperative or noncooperative solution, per se, but that each replication seeks its own level of 

cooperation. However, mechanisms such as auditing or legal recourse may help or hinder the 

formation of a cooperative solution. 

While truthful disclosures were .considered as a possible method to help form a 

cooperative solution, the results in cell A did not support that contention. The highest level of 

truthfulness was seen in the experiment with the highest level of sell~r effort. However, the seller 

exerting the second highest level of effort lied consistently in the late market days. Regardless 

of the level of effort selection and the change in effort selection from the early to the late periods, 

all four sellers decreased their level of truthfulness over time. 
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An analysis of the mean bid ratio shows that buyers tended to overbid in cell A. The only 

information the buyers have about the actual quality, given ignored disclosures, was the frequency 

that the asset won. The buyers bid slightly more than that suggested by the win frequency in the 

early days (a mean bid ratio of 67.3 while the asset won 60.0% of the time). Howe~er, the 

buyers showed a considerable tendency to overbid in later days (mean bid ratio of 73.3 when .he 

asset won only 45% of the time). In fact, the mean bid ratio was at a level approximately equal 

to that suggested by a belief on the part of the buyers that the seller always exerted high effort 

(74.0). 

2. Cell B 

Table 3 summarizes the results in cell B. In the late market days, aUditing was purchased 

30%, 70%, 0%, and 60% of the time in experiments Bab, Bba, Bbd, and Bdb, respectively. 

Experiment Bdb was a quite interesting extreme. There was strong evidence of a cooperative 

eqUilibrium without audit purchase. In the late market days, the seller never bought auditing, 

a~ways exerted high effort, and always disclosed high. At the other extreme, the seller in 

experiments Bba and Bbd regularly purchased aUditing. However, the seHer in Bba regularly 

exerted high effort when auditing was not purchased, while the seller in Bdb infrequently exerted 

high .:;ifort when auditing was not purchased. In the late market days, the level of high effort was 

greater than that found in cell A (70.0% versus 47.5%). 

3. Cell C 

Table 4 presents the results in cell C. High effort was sel~cted more frequently in this 

cell than in cell A. The level of high effort selection was approximately the same as that fo!.!nd 
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Table 3. Cell B Results 
Auditing Available/No Legal Recourse 

Frequency of 
Experiment Percentage of Truthful Percentage of Mean 

(Audit Choice) N High Effort Disclosure Wins Bid Ratio 

Earl)! ~ Earl)! ~ Earl)! ~ Ea.rl.l! ~ ~ ~ 
Bab (No) 10 7 50.0% 28.6% 2/6 2/5 50.0% 28.6% 61.6 59.9 

(Yes) 5 3 100.0 100.0 100.0 100.0 86.3 99.4 
Bba (No) 2 3 50.0 33.3 1/1 0/2 50.0 33.3 62.7 75.2 

(Yes) 13· 1 23.1 57.1 3/8 0/2 53.8 71.4 65.6 85.1 
Bbd (No) 11 10 90.9 100.0 2/4 0/1 . 72.7 80.0 70.7 65.9 

(Yes) 4 50.0 4/4 0.0 33.7 
Bdb (No) 13 4 61.5 75.0 4/4 1/1 61.5 75.0 31.3 36.8 

(Yes) 2 6 100.0 83.3 0/1 50.0 100.0 57.9 98.2 
Avg. (No) 36 24 66.7 66.7 70.8% 35.0% 61.1 58.3 53.5 60.4 

(Yes) 24 16 50.0 75.0 ·45.8 0.0 54.1 87.5 64.0 92.7 

Avg. (All) 60 40 60.0% 70.0% 68.9% 17.5% 58.3% 70.0% 57.7% 73.3% 

in cell B. One experiment, Cac had complete cooperation (Le., 100% high effort) in the late 

market days. Interestingly, this was the same seller that had a 20% effort level in first experiment 

of the session (experiment Aac). The level of truthfulness averaged 86.4% in cell C (cell A 

averaged 39%). This level was not significantly different that the predicted level of 70%. 

4. Cell D 

Table 5 presents the results in cell D. This cell had the greatest frequency of high effort 

selection. In one experiment, Dbd, the seller reached a cooperative solution without aUditing. 

This wa:; the same seller who accomplished the cooperative solution without auditing in cell B 

(experiment Bbd). The remaining three experiments had varying frequencies (40%, 60%, and 

90%) of audit purchase. 

------------------ -- -.-.-.-- _. - --_. 



Table 4. Cell C Results 
No Auditing/Legal Recourse Available 

Percentage of Frequency of Percentage of Mean 
Experiment High Effort Truthful Disclosure Wins Bid Ratio 

Cac 
Cca 
Ccd 
Cdc 

Average 

~ 
86.7% 
40.0 
33.3 
33.3 
48.3% 

Experiment 

Cae 
Cca 
Ccd 
Cdc 

Average 

I...ag ~ Lam ~ Lam ~ 
100.0% 6/7 4/4 53.3% 60.0% 77.2 

70.0 7/9 2/2 40.0 70.0 55.6 
50.0 8/10 6/7 33.3 40.0 65.7 
60.0 3/5 3/5 46.7 80.0 65.4 
70.0% 75.9% 86.4% 43.3% 62.5% 66." 

Frequency of 
Legal Action 

Early 

50.0% 
100.0 
60.0 
70.0% 

(0 of 0) 
(1 of 2) 
(2 of 2) 
(3 of 5) 

Late 
(0 of 0) 

100.0% (1 of 1) 
(0 of 0) 

100.0 (1 of 1) 
100.0% 

~ 
78.0 
84.3 
78.6 
53.5 
73.6 
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The results in the D cell show the same high level of truthfulness as found in cell C. 

Contrary to the theoretical prediction that auditing would not be purchased when legal recourse 

was available, cells Band D had similar levels of audit purchases. Further, the level of high 

effort extended when auditing was not purchased was higher in cell D than cell B. In a general 

sense, the addition of legal recourse seems to have its effect on the actions in periods where 

auditing was not purchased. 

5. Tests of Hypotheses 

5.1. Hypothesis One 

The first hypothesis dealt with the seller's (manager's) propensity to purchase auditing and 

select high effort. The relevant cells to address this hypothesis were A and B, each having four 

------------------------- ----------- ------- -



Experiment 
(Audit Choice) N 

~ ~ 
Dbd (No) 11 10 

(Yes) 4 
Oed (No) 12 6 

(Yes) 3 4 
Ddb (No) 9 4 

(Yes) 6 6 
Ddc (No) 7 1 

(Yes) 8 9 
Avg. (No) 39 21 

(Yes) 21 19 

Avg. (All) 60 40 

Experiment 
(Audit Choice) 

Dbd (No) 
(Yes) 

Dcd (No) 
(Yes) 

Ddb (No) 
(Yes) 

Ddc (No) 
(Yes) 

Avg. (No) 
(Yes) 

Avg. (All) 

Table 5. Cell D Results 
Auditing Available/Legal Recourse Available 

Frequency of 
. Percentage of Truthful Percentage of Mean 

High Effort Disclosure Wins Bid Ratio 

~ ~ ~ Lale. ~ ~ ~ ~ 
100.0% 100.0% 1/2 1/2 72.7% 80.0% 70.0 72.1 

75.0 1/1 75.0 53.7 
50.0 5Q.0 6/8 3/4 41.7 16.7 70.9 75.5 

100.0 100.0 1/1 33.3 100.0 75.8 91.7 
44.4 100.0 3/4 55.6 100.0 23.8 31.8 
50.0 100.0 5/5 1/1 16.7 83.3 26.2 84.6 
14.3 100.0 5/7 28.6 100.0 59.3 55.4 
75.0 77.8 2/2 2/3 75.0 66.7 84.5 76.9 
56.4 85.7 67.9% 62.5% 51.3 66.7 57.7 64.6 
71.4 89.5 100.0 83.3 52.4 78.9 60.7 82.4 

61.7% 87.5% 83.9% 72.9% 51.7% 72.5% 58.7 73.1 

Earl): 
(0 of 0) 
(0 of 0) 

100.0% (2 of 2) 
(0 of 0) 

100.0 (1 of 1) 
(0 of 0) 

100.0 (1 of 1) 
100.0 (1 of 1) 
100.0 
100.0 

100.0% 

Frequency of 
Legal Action 

Late 
(0 of 0) 
(0 of 0) 

100.0% (2 of 2) 
(0 of 0) 
(0 of 0) 
(0 of 0) 
(0 of 0) 

100.0 (1 of 1) 
100.0 
100.0 

100.0% 

79 

observations. One common concern in the analysis of the results from experimental markets is 

the possibility of serial correlation in the subject's selections within each experiment. One way 

to remove the threat from serial correlation is to analyze the selections made by a manager in the 

last period of each experiment. This is a trade-off, however, as potentially informative 
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observations ace ignored and the ability to obtain statistically significant results is hindered by the 

reduced number of observation (eight in this case). Thus, a number of approaches will be used 

throughout to analyze the data. The reader is forewarned that some analysis may ignore 

significant serial correlation or only partially control for the serial correlation. Without a dramatic 

increase in the number of experimental sessions, such problems ace unavoidable. 

HI predicted that the seller would regularly purchase aUditing. In the fmal period of the 

experiments in cell B, two of four sellers purchased auditing. The significance of this depends 

on the assumption' of the null hypothesis. If audit purchases were random (i.e., 50% chance of 

purchase in any period), there was a 69% probability (thus, p = 0.69) that two or more sellers 

would have purchased aUditing.44 Not surprisingly, this was inconclusive. However, if, since 

audit purchase were costly, the null hypothesis assumes a. zero purchase rate, then any audit 

purchase would cause a rejection of that contention. 

An alternative solution to this problem was to consider a longer time frame. Consider the 

last ten periods of each experiment,4S In that time frame, sellers purchased auditing 24 of 40 

times. The assertion that audit purchases were random cannot be rejected (p = 0.10, binomial 

test). A 99% confidence interval around the observed 60% frequency of audit purchases has the 

range of 42% to 78%. Thus, audit purchases were "regular" but in a middle range. 

The more important feature of HI was the assertion on seller effort. As was discussed in 

a previous chapter, the presence of auditing may increase effort even if auditing was never 

";nere are Z' = 16 possible outcomes (pUIchaselnot purchase by 4 sellers). Of these, there is one combination 
where all purchase, four where three purchase, and six where two purchase. Thus a 11/16 chance of two or more if 
random. All tests of this hypothesis are one-tailed. 

4SUte choice of ten days was arbitrary. The desire was to concentrate of choice made after the participants have 
had time to learn about each other and the environment. The choice of ten periods was used as it was the original value 
selected. Some values larger or smaller than ten provide results more strongly supporting the hypotheses, others do 
not. 

--_._------------ ----- ----------. 
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purchased. In the last period, one seller in cell A selected high effort and all sellers in B did. 

The differe~lce in effort selection was significant (p = 0.035).46 To further investigate this 

difference, the last 10 days can be used. The average frequency of high effort was 20%, 30%, 

50%, and 90% in cell A and 50%, 50%, 100%, and 80% in cell B. These levels did not differ 

significantly when using a Wilcoxon rank sum test (p =. 0.32). Also, the use of an exact 

randomization technique similarly has nonsignificant results (p = 0.16).47 All of these tests 

remove potential serial correlation threats. However, the low number of observations makes the 

f"mding of significant results quite difficult. 

To address this concern, another two tests were performed. Both tests take the last ten 

effort selections in each market, producing 40 observations for each cell where high effort was 

encoded as 1 and low effort as O. Cell A had a mean of 0.475 and cell B had a mean of 0.700. 

A binomial test suggests effort was significantly higher (p = 0.02) in cell B. To partially control 

for potential serial correlation in this analysis, an ANCOV A was performed. The dependent 

variable was the effort (0 or 1). The independent variable was cell membership (cell A or B), and 

the covariate was the previous days effort selection. This produced 36 observation per cell (i.e., 

for comparability the data was confined to the last ten days, removing the tenth-to-Iast day as 

its covariate was the effort on the eleventh-to-last day). The effort was significantly higher when 

~ere are 2!' = 256 different combinations of effort by eight sellers. There were 3 more selections of high effo., 
in cell B than A If seller effort was random, there is one combination with a difference of 4 (All in A purchased while 
none in B did). There are eight combinations with a difference of 3 (four where one seller in cell A did purchase and 
four where one seller in B did not). Thus a difference in effort selection of 3 or more would happen randomly with 
a 9(256 = 0.035 frequency. 

47There are 8x7x6x5x4x3x2xl = 40,320 possible orderings of eight values. The null hypothesis was that all eight 
values are drawn from the same population. Randomization techniques assume that the best estimator of the distribution 
of the population under the null hypothesis is the observed random sample. Average effort level in cell A was 37.5% 
higher than cell B. Of the 40,320 orderings of these values, 6336 of them have the average of the last four values 
exceeding the average of the first four values by as much as 37.5%. This was an exact randomization because all 
possible combinations could be considered. The technique of approximate randomization would typically be used when 
there were more observations. Approximate randomization constructs random groupings of the observations rather than 
all possible groupings. 
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auditing was available (p < 0.03, If = .10). However, since the lagged-eff<,>rt variable was not 

significant (p > 0.11), the reduced model showed significantly higher effort in cell B (p = 0.02, 

If = 0.05)48 

In summary, aUditing was regularly purchased when available (approximately 60% of the 

time). The effort level was higher when auditing was available. High effort was chosen 50% 

more frequently in the late market days when auditing was available. The results support HI' 

S.2. Hypothesis Two 

The second hypothesis addressed the effect of the availability of legal recourse on 

managerial effort and truthfulness. The relevant cells were A and C, differing only in the 

presence/absence of legal recourse. In the last day of each experiment, one of four sellers in cell 

A selected high effort, while three of four sellers in cell C selected high effort. A binomial test 

suggested the higher effort in cell C was nllt statistically significant (p = 0.14). Sellers in cell A 

selected high effort 20%, 30%, 50%, and 90% of the time in the last ten days of each 

experiment, while sellers in cell C selected high effort 100%, 70%, 50%, and 70% of the time. 

These levels did not difier significantly when using a Wilcoxon rank sum test (p = 0.28). Also, 

the use of an exact randomization technique similarly had nonsignificant results (p = 0.16). 

When each of the last ten effort choices of each experiment was treated as a separate 

observation (giving 40 observations for each cell), there was significantly higher effort in cell C 

than cell A (p = 0.02, using A.NOV A or binomial test, R2 = 0.05). The use of an ANCOV A with 

cell membership as the independent variable and lagged-effort as the covariate was significant (p 

< 0.03, If = 0.08), although the covariate was not (p > 0.11). 

~ith the removal of the lagged-effort covariate, the rcsulting ANOVA was simply a normal approximation to 
the binomial test. Since the dependent and independent variables are dichotomous (0 or 1), the If value would be 
expected to be quite low. 



83 

In the last day in which the seller had an opportunity to lie (i.e., the last day in which the 

actual quality was low), only one of the four sellers was truthful (i.e., did not report high) in cell 

A, while all four were truthful in cell C. Sellers were significantly more truthful when legal 

recourse was available (p = 0.035). The average level of truthful disclosure was 43%, 33%, 0%, 

and 80% over the last 1.0 days of the cell A experiments and 100%, 100%, 86%, and 60% in 

cell C. These levels differ significantly when using a Wilcoxon rank sum test (p = 0.03). Also, 

the use of an exact randomization technique had significant results (p < 0.03). 

In summary, Hz was supported. There was a higher level of effort when legal recourse 

was available. Further, fraudulent disclosures were issued less frequently when legal recourse was 

available. 

5.3. Hypothesis Three 

Hypothesis three predicted that the presence or absence of auditing would have no effect 

on managerial actions when legal recourse was available. That is, the results in cells C and D 

should be identical. In the last day of each experiment, three of four sellers selected high effort 

in both cell C and cell D (p = 1.0, two-tailed binomial test). Sellers in cell C sei:Jcted high effort 

100%, 70%, 50%, and 70% of the time in the last ten days of each experiment, while sellers in 

cell D selected high effort 100%, 70%, 100%, and 80% of the time. These levels did not differ 

significantly when using a Wiicoxon rank sum test (p = 0.29, two tailed). An exact randomization 

test showed similar, nonsignificant results (p = 0.16, two tailed). 

When each of the last 10 days of each experiment was treated as a separate observation, 

the observed higher effort in cell D (87.5% compared to 70.0% in cell C) was mildly statistically 

significant (p = 0.06). However, when an ANCOV A was constructed using cell membership as 

the independent variable and lagged effort as the covariate, there was mildly significant evidence 

------------------------ --_ .. -. 
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of seria~ correlation (p = 0.07). After controlling for lagged effort, there was significantly higher 

effort in cell D than cell C (p = 0.05). 

In the last day where low obtained, all four sellers in cell C were truthful, while two of 

four in cell D were truthful. The level of truthfulness was not significantly different (p = 0.29). 

The average level of truthful disclosure was 100%, 100%, 86%, and 60% over the last 10 days 

of the cell C experiments and 50%, 75%, 100%, and 67% in cell D. These levels did not differ 

significantly when using a Wilcoxon rank sum test (p =. 0.46). Also, the use of an exact 

randomization technique showed nonsignificant results (p = 0.40). 

Aa"1Qther implication of H3 was that auditing should not be purchased. However, auditing 

was purchased nearly half the time (19 out of 40). This was at a level slightly higher than that 

found in cell B (16 out of 40). The level of audit purchase did not differ significantly between 

cell B and D (p > 0.5). A single observation of an audit purchase in cell D would be statistically 

significant in comparison to the necessarily zero purchase level in cell C. 

In summary, managerial effort was higher in cell D than cell C. While auditing or legal 

recourse produced substantial increases in effort, the addition of auditing to an environment 

already possessing legal recourse provided a much smaller increase. This increase was of mild 

statistical significant. This result, coupled with the relatively high level of audit purchases, caused 

a rejection of H3. 

5.4. Hypothesis Four 

Hypothesis four dealt with the effect of legal recourse on an environment with aUditing. 

It was predicted that audit purchases would not be made when legal recourse was available. That 

is, ceH D should have no less effort than cell B and no aUditing would be purchased in cell D. 



85 

The level of audit purchase in cell D was shown to. be approximately the same as that found in 

cell B in the analysis of H3• 

Three of four sellers in cell D selected high effort on the last day and all four selected 

high effort in cell B. A difference of one or greater would be expected to occur randomly with 

a high probability (p > 0.72). Sellers in cell B selected high effort 50%, 50%, 100%, and 80% 

of the time in the last ten days of each experiment, while sellers in cell D selected high effort 

100%, 70%, 100%, and 80% of the time. These levels did not differ significantly when using 

a Wilcoxon rank sum test (p = 0.37). An exact randomization test showed similar, nonsignificant 

results (p =:: 0.20). 

When each of the last 10 days of each experiment was treated as a separate obseivation, 

the observed higher effort in cell D (87.5% compared to 70.0% in cell B) was mildly statistically 

significant (p = 0.06). However, when an ANCOV A was constructed using cell membership as 

the independent variable and lagged effort as the covariate, there was mildly significant evidence 

of serial correlation (p = 0.07). After controlling for lagged effort, the higher effort in cell D was 

not significant (p = 0.10). 

In summary, the results on H4 were mixed. Legal recourse did not drive out audit 

purchases. There was a higher level of effort observed when both legal recourse and auditing 

were available than when only auditing was available. This difference was generally not 

statistically significant. 

6. Additional Observations 

. A further analysis was made of the tendency of buyers to overbid. An ANOV A was 

constructecJ using the level of overbidding as the dependent variable and the presence/absence of 



86 

auditing and the presence/absence of legal recourse as factors. Overbidding was defined as the 

excess of mean bid ratio over the percentage of time the ticket won. Legal recourse had virtually 

no effect on overbidding. While the statistical significance was weak that auditing reduced 

overbidding (p = 0.11), it did eliminate virtually all overbidding. 

Another question of interest was the level of relative level of economic efficiency. To 

derive this, three terms were defined-Maximum Benefit (MB), Gross Benefit (GB), and Net 

Benefit (NB): 

MB = ~ e1 ' HRV -C(eJ 
GB = ~ ej ' WRV -C(eJ 
NB = ~ ej ' WRV -C{eJ -C(vJ -eru 

The term ej referred to the expected benefit from the selecte" :ffort level where eo was 0.26 and 

'e1 was 0.74. HRV was the highest redemption value of the three buyers on a given day; WRY 

was the redemption value of the win.qing bidder. The cost operator, C(.), gives the cost of either 

selected effort, C(ej), auditing, C(vJ, or legal costs, C(IJ The value of C(e1) was 40 cents, the 

value of C(v1) was 30 cents, the value of C(l) was 50 cents, and the values of C(eo), C(vo), and 

c(lo) were zero. The summation was across the late market days. 

MB defines the maximum benefit to the economy of high effort. This was 74% of the 

highest redemption value net of the cost (40 cents) of that high effort. GB defines the gross 

benefits actually received, net of actual effort cost. Even if the seller selected high effort every 

day, GB might be less than MB. This comes from the fact that the buyer with the highest 

redemption value might not be the winning bidder. Thus, the difference between GB and ME 

captures loss of economic efficiency through low effort or less-than-optimum allocation of 

resources (Le., the "wrong" buyer purchases). NB was the GB value reduce by the auditing costs 

actually expended. 

-------_ ... - - _. 
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Gross economic efficiency was GB divided by MR Net economic efficiency was NB 

divided by MB.49 If cooperation were possible without auditing or lawsuits, gross and net 

economic efficiency of 100% would be possible. If auditing was necessary for the expenditure 

of high effort, the ma."dmum net economic efficiency with the selected parameters would be 

approximately 80%. Table 6 shows the level of gross and net economic efficiency for each 

experiment. 

Table 6. Economic Efficiencies 

Experim~Dt GmS-'i Effjci~DC): N~l Effjci~DC): 
Aab 14.5 14.5 
Aba 25.7 25.7 
Aba 52.3 52.3 
Aca 63.0 63.0 

Average 38.9 38.9 
Bab 52.6 4().6 
Bba 45.2 19.8 
Bbd 92.9 92.9 
Bdb 81.9 60.1 

Average 68.2 53.4 
Cac 92.9 92.9 
Cca 62.5 56.8 
Ccd 28.5 28.5 
Cdc 61.2 55.2 

Average 61.3 58.4 
Dbd 100.0 100.0 
Dcd 66.4 38.6 
Ddb 91.7 66.5 
Ddc 78.2 41.3 

Average 84.1 61.6 

All Cells 63.1 53.1 

To test whether the level of economic efficiency differed among cells, a 2 x 2 ANOV A 

was constructed using either gross or net economic efficiency as the dependent variabie. The 

49Note that the two economic efficiency measures do not address who receives the benefits of the increased 
economic efficiency. 
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factors were the presence/absence of auditing and the presence/absence of legal recourse. The 

model using gross efficiency was significant (p = 0.03, R2 = 0.416). Both the presence of auditing 

(p = 0.03) or legal recourse (p < 0.08) lead to higher gross economic efficiency.so The model 

using net economic efficiency showed both the presence of auditing or legal recourse provided 

higher net economic Jfficiency. However, the model was not significant (p = 0.29, R2 = 0.257), 

nor were any of the factors. 

In the previous theoretical development, truthfulness was considered as a possible 

mechanism to aid in the development of a cooperative solution. That is, a manager might be 

truthful in order to communicate his desire to reach the cooperative solution. To test for this, an 

ANCOV A was constructed. Since a manager would always report high as such when observed, 

only days (in the late market days) when the actual quality was low were considered. The 

dependent variable was coded as 1 for truthfulness (i.e., report "low" or "either") and as 0 for a 

lie (i.e., reported "high"). The independent variables were the presence/absence of auditing and 

the presence/absence of legal recourse. The covariate was the selected effort for that day, coded 

as 0 for low effort and 1 for high effort. 

The ANCOV A showed that only the presence or absence of legal recourse affected the 

level of truthfulness (p < 0.002, R2 = 0.26), with higher truthfulness when legal recourse was 

present. This is consistent with the tests perfonned above. However, the presence/absence of 

auditing did not have a significant effect on truthfulness. While higher effort lead to more 

truthfulness, this relationship was not significant (p > 0.19, two-tailed). All reduced models of 

this ANCOV A were considered. The only case were a variable other than the presence/absence 

~ A consideration was made in this and the net efficiency analysis of an ordering effect. In aggregate, there was 
an increase in both gross and net efficiency from the first to the second experiment of the same session. However, that 
increase was not significant (p = 0.13 in both cases). 
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of legal recourse was significant was when the legal recourse variable was dropped. In that case; 

effort does become significant (p < 0.03, two-tailed). However, this most likely comes from the 

fact that higher effort was exerted when legal recourse was present and, in the absence of the legal 

recourse variable, the effort variable provides a surrogate. Thus, controlling for the 

presence/absence of legal recourse, there is no significant correlation between effort and 

tru~hfulness. 

7. Summary 

The results suggest that some cooperative behavior was possible when there was neither 

auditing nor legal recourse available. However, this basic environment had the lowest level of 

seller effort and a high amount of overbidding by the buyers. Both the addition of auditing and 

legal recourse lead to higher ievels of ~iie~ effort, the highest level coming when both auditing 

and legal recourse were ,rvailable. The truthfulness of disclosures was much higher when legal 

recourse was available. The tendency of buyers to overbid was reduced when auditing was 

available. 

An additional consideration is the integration of these results to those found in Dopuch, 

King, and Wallin [1988] (DKW). Cells A and B differed from two of the DKW cells in the time 

horizon assumption. DKW used a known endpoint of 40 periods. Although the addition of an 

unknown horizon would seem to make cooperation no less likely, the levels of high effort 

selection in cell A were slightly less than those in the corresponding DKW cell, although the 

difference was not statistically significant (p > 0.5, ANOVA). Essentially, the eqUilibrium 

behavior for a known-endpoint environmeni seem to hold here were the horizon is not known. 
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When auditing was available, both the DKW and these results show a demand for 

auditing. However, the increases in both effort and gross econml'ic efficiency were stronger here. 

DKW found higher effort and gross economic efficiency when auditing was available. However, 

the increases in both in DKW were not statistically significant. Thus, the results in DKW and 

those presented here provide similar conclusions in the "matching" cells. Auditing was demanded 

by the seller. This serves to increase seller effort and the size of the "economic pie" available to 

the economy. 

Overall, the results of this study suggest that the addition of either auditing, legal recourse, 

or both leads to increased economic efficiency. This come~ from the increased level of seller 

effort and the more efficient allocation of resources. Interestingly, the environment with the 

highest level of economic efficiency, where both auditing and legal recourse are available, is the 

one most nearly matching that currently found in the U. S. securities markets. 

-------------------
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v. SUMMARY 

A striking feature of modem capEtalistic economies is the vast amount of economic 

activity that is conducted by large publicly held firms. AccQu.-::ting information plays an important 

role in a decentralized economy. It is a primary avenue by which firm managers make assertion 

about the past performance, current condition, and future prospects of their f'mns. A manager has 

incentives that are not consistent with the desires of the fl11ll's shareholders. Included is a 

motivation to manipulate the accounting information to hide perquisite consumption or imply a 

high effort level. The investors anticipate that the manager has incentives not consistent with the 

best interests of the firm and are price protected, forcing the manager to bear the residual loss. 

Because of this, the manager has incentives to take actions to alleviate the resulting loss. 

Auditing is a mechanism by which the manager's assertions can gain credibility. This 

work presented an analysis of the demand for aUditing. The demand was analyzed both in 

environments were there was and was not recourse on the part of shareholders against a manager 

suspected of issuing a fraudulent disclosure. Then, the results from a series of experiments were 

presented. These experiments were designed to investigate the demand for auditing in a 

multi period world where the time horizon was not known. The analysis shows that the demand 

for auditing in an environment where the manager may disclose with impunity depends upon the 

ability of the manager to reach' the "cooperative" solution when no auditing is available. When 

the investors have the ability to bring suit against a manager suspected of issuing a fraudulent 

disclosure, there will be no demand for auditing. The fear of lawsuits will keep fraudulent 

disclosures to an "acceptable" level. 
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The results of 16 experiments designed to test the analytical assertions suggest that there 

is a demand for auditing, regardless of whether or not legal recourse is present. Both the 

availability of auditing and the availability of legal recourse induces a higher level of managerial 

effort. The highest level of managerial effort was seen when both auditing and legal recourse 

were available. The investors tended to overbid and the markets with auditing reduced that 

tendency. Truthful disclosures were generally only seen when legal recourse was available. 

There are a number of additional avenues for future research. One quite interesting 

extension is the addition of mandated auditing. Under current legislation and SEC regulation, the 

presentation of audited fmancial statements is required. This may have a strong impact on the 

effect of (or evelll need for) antifraud rules on disclosures. Additional extensions would include 

modifications to the environment to permit a less-than-perfect legal system or a less-than-perfect 

auditing mechanism. The modification of the auditing mechanism may come about through 

random error or moral hazard problems on the part of the 3uditor. The legal system could then 

be extended to include suits against the auditor. 

This research may provide some early (though quite general and simplified) evidence for 

the development of theories on the demand for auditing. Well down the line, this research ~ay 

have implications for the regulation of securities markets and disclosures. Since the auditor is 

modelled here as a perfect mechanism, there is little in this piece to directly relate to the practice 

of auditing. However, the extension that can be developed from this piece may very well have 

important implication for the practice of auditing. 





Substituting the value for p' from A3 and simplifying produces: 

(l-x)8(I-qJ(q. -qJ 

(1-q.)[(I-x)8 + x] 
= K. 

94 

(AS) 

For values of K satisfying equation AS, the investors would be indifferent over aU values of 1... 

For K greater than that suggested by equation AS, the investors would never f'md it advantageous 

to bring suit. For K less than that suggested by equation AS, the investors would always prefer 

to bring suit if So obtains when d = ql was selected. 

A manager may select a value for 8 to make investors indifferent about bringing suit. 

Solving AS for 8 produces: 

(A6) 

2. Determination of "Low" Legal Costs 

The manager's compensation function is: 

(A7) 

Tne flrst term is the product of the probability of a d = ql disclosure and the resulting price (p '). 

The second term is the probability of a d = % disclosure and the resulting price (%). TIle third 

term is the expected loss from lawsuits, calculated as the product of the probability the investors 

will sue when conditions warrant (1..), the probability the seller lied when the opportunity pre')ented 

itself «1-31:)8), the probability the outcome was then So (1-%), and the actual damages and court 

costs paid upon losing a lawsuit. 

------------ ---- ------
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Assume that the manager and investors are at an equilil-.tum where 8 = 1 and A. = 1, that 

is, the manager always lies and the investor always sues (when So obtains). T'ae question is 

whether the manager would unilaterally change his tendency to lie (8). Consider the manager 

replaces his currently level of lying, e = 1, with a reduced level of lying, 8 = I-fA., where 

o < !A. s 1. Substituting l-!A. and 1 into equation A7, the manager will not be willing to 

unilaterally change 8 when A. = 1 iff: 

[x+(l-x)(l-!A.»)P· + (l-x)IA'1o - (l-x)(l-!A.)(l-'lo)(K+ p. -'lo) 

< p. - (l-x)(l-'lo)(K+p·-qo) 

Solving for K, equation A8 simplifies to: 

• 2 0 K - floK - 'loP + % < . 

(A8) 

(A9) 

Note the implication of equation A9 is that the manager will either prefer to stay at 8 = 1 or will 

prefer a !A. = i and will not lie (A. = 0). By substituting a simplification of p' from Al (where 

8 = 1 and A. = 1) and further simplifying, equation A9 becomes: 

(A10) 

Thus, for any K satisfying equation AlD, the manager wiII have no motive to unilaterally 

reduce his level of lying. However, for legal costs not satisfying equation AI0, the manager will 

prefer the reduced frequency of receiving p' in order to save potential losses from lawsuits. 

3 .. Determination of "Medium" Legal Costs 

Equation AS defines a value for K above which the investors will never bring suit. For 

a manager who always lies (8 = 1), equation AS can be used to determine "high" legal costs: 
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(l-n:)(l-qJ(ql-qJ 
K> . 

(1-%) 
(All) 

No equilibrium involving A. = 1 can exist when legal costs are high. 

"Low" legal costs were defined by equation AlD. An equilibrium can exist where e = 1 

and A. = 1 only when legal costs are low. An important question in determining potential 

equilibria is the relationship of equations AlO and All. Tne question is simply whether or not 

values may exists that satisfy neither equations AlO or All. That is, are there "medium" values 

of legal costs? 

To show that there can exist a medium level of legal costs, consider the following two 

cases. Assume that n: = 0.5 and ql = 0.9 in both ~s. When % = 0.8, the threshold values of 

low (high) legal costs are obtained from equation AlO (All) and equal 0.18 (0.10). With the first 

group of parameters, any legal cost that are not low qualify as high. When qo = 0.1, the threshold 

values of low (high) legal costs are 0.08 (3.6). With the second group of parameters, there exists 

legal cost that are neither high nor low. Thus, the question of whether there exists medium legal 

costs depends on the specific parameters of the environment. 

4. Ex Ante and Ex Post Fraud 

A possible equilibrium exists here managers determine the "optimal" level of lying from: 

so = Kn:(l-ql) 

(l-n:)[(ql-%)(l-%) - K(l-ql)]' 
(Al2) 

where SO = Pr(d = ql:q = %). What is of interest to investors is Pr(q = qo:d = ql)' To obtain this, 

the frequency of fraudulent d = ql disclosures (l-n:S) is divided by the frequency of d = ql 

disclosures (n:+(l-n:)S"): 



(l-:n:)a' 

x+(l-n)a' 

Substituting equation A12 into A13, the result: 
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(A13) 

(A14) 

is obtained. Thus, the relative frequency that the investors will receive a fraudulent d = ql 

disclosure is not dependent on the value of :n:. 

The price that will be paid when d = q 1 is reported is (equation 6 of Theory section, where 

A. = 0): 

(1-:n:)a'% + '1fiJ1 p' = _____ -0. 

(1-:n:)a' + :n: 

Subs.tituting~quation A12 into A15 produces the.-optimum price of: 

p' = ql(1-%) - K(1-%) 

(1-%) 

Again, this value is independent of Te. 

5. Single-Period, Mixed-Strategy Equilibria 

(A1S) 

(A16) 

Assume an equilibrium exists at (a,A.). The ~ ante expected payment to the manager is: 

[:n: + (1-:n:)a)p' + (1-n:)(1-a)qo - A.(1-:n:)8(1-%)(K+p·-%). (Al7) 

If the manager unilaterally shifts to a strategy of a = 0, he would receive: 

1ffJ' + (1-n:)%. (AlS) 
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The ~anager is not willing to unilaterally shift to e = 0 (or to any e < e") so long as equation 

AlB has a value less than that from equation A17. By substituting equatiol) A3 for p" and 

replacing e with the value of e*, an equilibrium with e" can hold ~f[: 

A. ~ (ql-qoX1-qJ - 1C(1-%) 

(% -qO>(I-qJ(I-% +K) 

If the manager unilaterally shifts to a strategy of e = 1, he would receive: 

p. - A.(l-1t)(l-qJ(K+p·-qJ. 

(AI9) 

(A20) 

In this case, the manager is not willing to unilaterally shift to e = 1 (or to any e > e") so long as 

equation A20 has a value less than or equal to that from equation Al7. By substituting equation 

A3 for p" and replacing e with the value of S*, an equilibrium with e" iff: 

(A2l) 
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APPENDIX B. EX POST QUESTIONNAIRES 

In this appendix, the ex post questionnaires are presented. There were eight different 

questionnaires used. There was a seller and buyer version for each of the four experimental cells. 

Subjects received the questionnaire for the cell that was used for the latter of the two experiments 

in their session. The solid lettering (like this) was presented to the subjects. The outline font 

• ~) has been added for the reader's benefit. 

The following pages also include tabulation of the participants responses. In the cases 

where the seven-point scales are used, the tabulation as511mes the left-most anchor is valued as 

one and the right-most anchor is valued at seven. The tabulations use the outline font. 

------------ ---- ----- --- - ---- -- - ------
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Session: __ A Participant: S 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

This section deals with questions relating to the actions you expect you (or others) would have taken 
had the session continued longer. That is, when answering these questions imagine the die roll did not end the 
experiment when it did. As in the session, you would continue for an unknown number of periods until the 
proper die roll ends the session. 

In many of the following questions, you will be asked to respond with an answer ;:~"Pressed as a percentage. 
Consider the following example. You are asked the probability that YOll will visit Los Angeles next year. Let's 
say that you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere 
on the line that probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an "X" on the appropriate plac.e on the 
line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Prol:!\bility PelCClltage 

All questions of this sort should be answered in this manner. 

INSTRUcnONS: ANSWER TIlE FOlLOWING. 

Bin Selection: 

What is the probability that you would select the ALTERNATE bin this period? Mark an "X" on the appropriate 
place on t~e line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Report: 

What is the probability that you would report HIGH if the actual quality turned out to be HIGH? Mark an "X" 
on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

---- ---- ---_ ... 
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Report (Continued): 

What is the probability that you would report HIGH if the actual quality turned out to be LOW? Mark an "xn 
on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 6Q% 70% 80% 90% 100%' 
Probability Percentage 

Price: 

Approximately what price wculd you expect if you reported HIGH? 

Approximately what price would you expect if you reported EITIIER? 

Approximately what price would you expect if you reported LOW? 

Section II 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an "X" on the appropriate place on the line: 

Too Cold Neither Cold 
Nor HoI 

All questions of this sort should be answered in this manner. 

INSTRUCTIONS: ANSWER TIlE FOlLOWING. 

Too Hot 

By the end of the experiment, how well did you understand the rules of the session? Mark an "X" on the 
appropriate place on the line: 

Did Nol 
Understand 

Had "Medium" 
Understanding 

Understood 
Very Well 
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By the end of th\.'! p,xperiment, how comfortable did you feel using the computer? Ma~1( an "X" on the 
appropriate place on the line: 

Very 
Uncomfortable 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer. was used to determine all random outcomes other than that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an .. X" on the 
appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

A die roll was used to determine when th'! ~.:ssion would end. How would you summarize your feelings during 
the session as to the randomness of these rolls? Mark an .. X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark an "X" on the appropriate place on the line: 

Cash Was of 
Sole Importance: 

Cash Was One 
Part of Decisions 

Cash Was of 
No Importance: 

There were three buyers in the session. How would you summarize your beliefs as to the quality of the other's 
decisions? Mark an .. X" on the appropriate place on the line: 

Buyers Made 
Poor Decisions 

Buyers Made 
Average Decisions 

....., 
Buyers Made 

Excellent Decisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 
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Session: ___ A, ___ _ Participant: B_ 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

Assume for the purposes of this section that the experiment was going to continue indefinitely. 
However, you had to leave now and could instruct the exp;ii.illc=nier how to bid for you and you would receive 
the cash proceeds from following your instructions. 

INSTRUCI10NS: ANSWER 11fE FOLLOWING. 

If you were assigned a redemption value of $2.80 what would you bid if the seller reported HIGH? 

$-~--

If you were assigned a redemption value of $2.80 what would you bid if the seller reported EmlER? 
$_1l.!'Q) __ 

If you were assigned a redemption value of $2.80 what would you bid if the seller reported LOW? 
$_1ID..1\ID __ 

Section II 

This section deals with questions relating to your e',,-periences in the session. (n many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two eA1reme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an "}C' on the appropriate place on the line: 

i-------ir---......,--i-----;.------+-----i:~'''r·---_; 
Too Cold Neither Cold 

Nor Hot 

All questions of this sort should be answered in this manner. 

Too Hot 
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INSTRUcnONS: ANSWER mE FOlLOWING. 

By the end of the experiment, how well did you understand the rules of the session? Mark an "X" on the 
appropriate place on the line: 

Did Not 
Understand 

Had "Medium" 
Understanding 

Understood 
Very Well 

By the end of the experiment, how comfortable did you feel using the computer? Mark an .. X" on the 
appropriate place on the line: 

Very 
Uncomfortable 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcomes other than that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an .. X" on the 
appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to the nmdomness of these rolls? Mark an "X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark an "XU on the appropriate place on the line: 

Cash Was of 
Sole Importance 

Cash Was One 
Part of Decisions 

Cash Was of 
No Importance 
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How would you summarize your beliefs as to the quality of the other two buyer's decisions? Mark an "X" on 
the appropriate place on the line: 

~--------+---------~--------~--------~---------+----~ 
Others Made 

Poor Decisions 
Others Made 

Average Decisions 
O\:'ers Made 

Excellent Decisions 

How would you summarize your beliefs as to the quality of the seller's decisions? Mark an "X" on the 
appropriate place on the line: 

Seller Made 
Poor Dccisioll3 

Seller Made 
Average Decisions 

Seller Made 
Excellent Decisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 
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Session: __ B~ __ _ Participant: S 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

This section deals with questions relating to the actions you expect you (or others) would have taken 
had the session continued longer. That is, when answering these questf-:>ns imagine the die roll did not end the 
experiment when it did. As in the session, you would continue for an unknown number of periods until the 
proper die roll ends the session. 

In many of the following questions, you will be asked to respond with an answer expressed as a percentage. 
Consider the following example. You are asked the probability that you will visit Los Angeles next year. Let's 
say that you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere 
on the line that probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an "xn on the appropriate place on the 
line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Al! questions of this sort should be answered in this manner. 

INSTRUCI10NS: ANSWER TIlE FOLLOWING. 

Verification: 

What is the probability that you would purchase verification this period? Mark an "X" on the appropriate place 
on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Bin Selection: 

If you purchased verification, wh~t is the probability that you would select the AL 1ERNA 1E bin this period? 
Mark an "X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 
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Bin Selection: 

If you did not purchase verification, what is the probability that you would select the AL 1ERNA 1E bin this 
period? Mark an "X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% lOO% 
Probability Percentage 

Report: 

What is the probability that you would report HIGH if the actual quality turned out to be LOW and you had not 
purchased verification? Mark an .. X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% lOO% 
Probability Percentage 

Price: 

If you did not purchase verification: 

Approximately what price would you expect if you reported HIGH? 

Approximately what price would you expect if you reported EmIER? 

Approximately what price would you expect if you reported UJW? 

If did purchase verification but did Rot report it: 

Approximately what price would you expect if you reported HIGH 

Approximately what price would you expect if you reported EITIIER? 

Approximately what price would you expect if you reported LOW? 

'. 
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Section II 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extn:me values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. Y OIl are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an "Am on the appropriate place on the line: 

Too Cold N:ili::: Cold 
Nor Hot 

All questions of this sort should be answered in this manner. 

INsrRUcnONS: ANSWER 1HE FOlLOWING. 

Teo HOI 

By the end of the experiment, how well did you understand the rules of the session? Mark an "X" on the 
appropriate place on the line: 

Did Not 
Understand 

Had "Medium" 
Undcrst2Jlding 

Understood 
Very Well 

By the end of the e).l>eriment, how comfortable did you feel using the computer? Mark an "X" on the 
appropriate place on the line: 

Very 
Uncomfortable 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcomes other than that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an "X" on the 
appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 
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A die roll was used to determine when the session woul~ end. How would you summarize your feelings during 
the session as to the randomness of these rolls? Mark an "X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions'! Mark an "A .... on the appropriate place on the line: 

Cash Was of 
Sole Imporlance 

Cash Was ODe 
Part of Decisions 

Cash Was of 
No Imporlance 

There w!!re three buyers in the session. How would you summarize your beliefs as to the quality of the other's 
decisions? Mark an "x" on the appropriate place on the line: 

Buyers Made 
Poor Dccisions 

Buyers Made 
Average DCcisiollS 

Buyers Made 
ExcelleDt Decisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 
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Session: ___ B. ___ _ Participant: B_ 

Name: 

Please answer the following while your cash payment is prepl1'ed. 

Section I 

Assume for the purposes of this section that the experiment was going to continue indefinitely. 
However, you had to leave now and could instruct the experimenter how to bid for you and you would receive 
the cash proceeds from following your instructions. 

LflfSTRUcnONS: ANSWER TIlE FOllOWING. 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported HIGH? 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported EnlIER? 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported LOW? 

If seller purchased verification but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported HIGH? 

If seller purchased verification but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported EITHER? 

If seller purchased verification but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported LOW? 

--------- ----
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Section II 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an ":A'" on the appropriate place on the line: 

Too Cold Neither Cold 
Nor Hot 

All questions of this sort should be answered in this manner. 

INSTRUCI10NS: ANSWER TIlE FOlLOWING. 

Too Hot 

By the end of the .e:qy.:rim .. ;,t, how well did you understand the ruies of the session? Mark an "X" on the 
appropriat.: place on the line: 

Did Not 
Undersund 

Had "Medium" 
Undersunding 

Unders".ood 
Very Well 

By the end of the experiment, how comfortable did you feel using the computer? Mark an "X" on the 
appropriate place on the line: 

Very 
Uncomfortable 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcomes other than that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an "X" on the 
appropriate place on the line: 

Not 
Random 

Somewbat 
Random Random 
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A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to the randomness of these rolls? Mark an "X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark an "x" on the appropriate place on the line: 

Cash Was of 
Sole Importance 

Cash Was One 
Part of Decisions 

Cash Was of 
No Importance 

§JIl) 

How would you summarize your beliefs as to the quality of the other two buyer's decisions? Mark an "X" on 
the appropriate place on the line: 

OIhcrsMadc 
Poor Decisions 

Others Made 
Average Decisions 

Others Made 
Excellent Decisions 

How would you summarize your beliefs as to the quality of the seller's decisions? Mark an ":h.'" on the 
appropriate place on the line: 

Seller Made 
Poor Decisions 

Seller Made 
Average Decisions 

Seller Made 
Excellent Decisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 

§JIl) 
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Session: __ C, ___ _ Participant: S 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

TIiis section d~!s with qu:stions relating to the actions you expect you (or others) would have taken 
had the session continued longer. That is, when answering these questions imagine the die roll did not end the 
experiment when it did. As in the session, you would continue for an unknown number of periods until the 
proper die roll ends the session. 

In many of the following questions, you will be asked to respond with an answer expressed as a percentage. 
Consider the following example. You are asked the probability that you will visit Los Angeles next year. Let's 
say that you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere 
on the line that probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an --A'" on the appropriate place on the 
line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

All questions of this sort should be ~wered in this manner. 

INSTRUCTIONS: ANSWER TIlE FOLLOWING. 

Bin Selection: 

What is the probability that you would select the ALlERNAlE bin this period? Mark an --X" on the appropriate 
place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Report: 

What is the probability that you would report HIGH if the actual quality turned out to be HIGH? Mark an "X" 
on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 
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Report (Continued): 

What is the probability that you would report HIGH if the actual quality turned out to be LOW? Mark an "X" 
on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability PelCenlage 

Investigation: 

What is the probability that the buyers would investigate a report of HIGH was made and the asset lost? Mark 
an "xn on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Price: 

Approximately what price would you expect if you reported HIGH? 

Approximately what price would you expect if you reported EITIIER? 

Approximately what price would you expect if you reported LOW? 

Section II 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's "temperature? Mark an "X" on the appropriate place on the line: 

Too Cold Neither Cold 
Nor HoI 

All questions of this sort should be answered in this manner. 

Too HoI 
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INsrRUCl10NS: ANSWER TIlE FOI.LOWING. 

By the end of the experiment, how well did you understand the rules of the session? Mark an --X" on the 
appropriate place on the line: 

Did Not 
Understand 

Had "Medium" 
Understanding 

UndcrslOOd 
Very Well 

By the end of the experiment, how comfortable did you feel using the computer? Mark an "x" on the 
appropriate place on the line: 

Very 
UlICiOmfortable 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcom~s other thcm that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an ")C' on the 
appropriate place on the line: 

Not 
Random 

Somewhat 
Random 

§.1l 

Random 

A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to the randomness of these rolls? Mark an '"X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark arl '"},. ... on the appropriate place on the line: 

Cash Was of 
Sole Importance 

Cash Was One 
Part of Decisions 

Cash Was of 
No Importance 
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There were three buyers in the session. How would you summarize your beliefs as lo the qualilY of the other's 
decisions? Mark an "Am on the appropriale place on the line: 

Buyers Made 
Poor Decisions 

Buyers Made 
Average Decisions 

Buyers Made 
Excellenl Decisions 

Finally, use the remaining space on this page and the back of this sheel to add addilional comments. 
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Session: ___ C'--__ _ Particip:!~:' .... ; 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

Assume for the purposes of this section that the experiment was going to continue indefmitely. 
However, you had to leave now and could instruct the experimenter how to bid for you and you would receive 
the cash proceeds from following your instructions. 

INSTRucnONS: ANSWER TIlE FOll.OWING. 

If you were assigned a redemption value of $2.80 what would you bid if the seller reported HIGH? 

$-~--

If you were assigned a redemption value of $2.80 what would you bid if the seller reported EITHER? 
$_1lA2 __ 

If you were assigned a redemption value of $2.80 what would you bid if the seller reported LOW? 
$_ll~ __ 

In the following questions, you will be asked to respond with an answer expressed as a percentage. Consider 
the following example. You are asked the probability that you will visit Los Angeles next year. Let's say that 
you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere on the line 
that probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an "X" on the appropriate place on the 
line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability P~iCC:litagc 

All questions· of this sort should be answered in this manner. 

--------------------- _._ ... 
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INSfRUcnONS: ANsWER TIlE FOi.I..oWING. 

Seller Disclosure: 

What is the probability that the seller VJould select the disclosure of HIGH when the quality was actually WW? 
Mark an "X" on the appropriate place on the line: 

I --. 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Probability Percentage 

Investigation: 

What is the probability that you would choose to investigate if you purchased the asset, tl]e seller disclosed HIGH, 
and the asset lost? Mark an "X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Section III 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an "X" on the appropriate place on the line: 

Too Cold Neither ,Cold 
Nor Hot 

All questions of this sort should be answered in this manner. 

INSTRC:::nONS: ANSWER mE FOllOWING. 

Too Hot 

By the end of the experiment, how well did you understand the rules of the session? Mark an "X" on the 
appropriate piace on the line: 

Did Not 
Understand 

Had "Medium" 
Understanding 

-----.. -----

Understood 
Very Well 
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By the end of the e":periment, how comfortable did you feel using the computer? Mark an "X" on the 
appropriate place on the line: 

Very 
Uncomfo~able 

Somewhal 
Comfortable 

Very 
Comfonable 

The computer was lIsed to determine all random outcomes other than that to end the session. How would yo:.! 
summarize your feelings during the session as to the randomness of these values? Mark an "XU on the 
appropriate place on the line: 

Nol 
Random 

Somewhal 
Random Random 

A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to th~ randomness of these rolls? Mark an "X'" on the appropriate place on the line: 

Nol 
Random 

Somewhal 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark an "X" on the appropriate place on the line: 

Cash Was of 
Sole Importance 

Casb Was One 
Part of Decisions 

Cash Was of 
No Importance 

How would you summarize your beliefs as to the quality of the other two buyer's decisions? Mark an "X" on 
the appropriate place on L'le line: 

~--------~--------~'----~---------+---------4--------~ 
Olhers Made 

Poor Decisions 
Olbers Made 

Avc:tage Decisions 

-------------------~--~ -- ------

Olhers Made 
Excellenl Decisions 
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How would you summarize your beliefs as to the quality of the seller's decisions? Mark an "X" on the 
appropriate place on the line: 

Seller Made 
Poor Dccisiocs 

Seller Made 
Average Decisions 

SeHer Made 
Excellent Decisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 
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Session: __ D, ___ _ Participant: S 

Name: 

Please answer the following while your cash payment is prepared. 

Section I 

This section deals with questions relating to the a~ons you expect you (or others) would have taken 
had the session continued longer. That is, when answering these questions imagine the die roll did not end the 
experiment when it did. As in the session, you would continue for an unknown number of periods until the 
proper die roll ends the session. 

In many of the following questions, you will be asked to respond with an answer expressed as a percentage. 
Consider the following example. You are asked the probability that you will visit Los Angeles next year. Let's 
say that you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere 
on the line that probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an "Am on the appropriate place on the 
line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

All questions of this sort shouid be answered in this manner. 

INSTRUcrrONS: ANSWER TIlE FOlLOWING. 

Verification: 

What is the probability that you would purchase verification this period? Mark an "X" on the appropriate place 
on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability PClCcntagc 

Bin Selection: 

If you purchased verification, what is the probability that you would select the ALTERNATE bin this period? 
Mark an .. X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability PClCCntagc 
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Bin Selection: 

I(Y01: did not purchase verificatioiin, what is the probability that you would select the ALTERNATE bin this 
period? Mark an --}..m on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Report: 

What is the probability that you would report HIGH if the actual quality turned out to be UJW and you had not 
purchased verification? Mark an "Am on the appropriate place on the line: 

11fi 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Probability Percentage 

Investigation: 

What is the probability that the buyers would investigate a report of HIGH made when verification had not been 
reported or was not purchased and the asset lost? Mark an .. X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Percentage 

Price: 

If you did Rot purchase verificat:on: 

Approximately what price would you expect if you reported HIGH? 

Approximately what price would you e~1>ect if you reported EITHER? 

Approximately what price would you e~-pect if you reported UJW? 

If did PlH'ch2se verification but did not report it: 

Approximately what price would you e~1>ect if you reported HIGH? 

Approximately what price would you expect if you reported EITIlER? 

Approximately what price would you expect if you reported UJW? 

$_1~_ 

$_1 __ 

$_tIDS_. 

$_1.1l§_ 

$_1 __ 

$_(!D.,SijD-
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Section II 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with an answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You will be asked to mark anywhere OD the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an .. X" on the appropriate place on the line: 

Too Cold Neither Cold 
Nor Hot 

All questio~s of this sort should be answered in this manner. 

INsrRucnONS: ANSWER TIlE FOlLOWING. 

I 
""1 

Too Hot 

By the end of the experiment, how well did you understand the rules of the session? Mark an "A"" on the 
appropriate place on the line: 

Did Not 
Understand 

Had "Medium" 
Understand1!!g 

Understood 
Very Well 

§J1. 

By the end of the experiment, how comfortable did you feel using the computer? Mark an .. X" on the 
appropriate place on the line: 

Very 
Uncomfort;ble 

Somewhat 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcomes other than that to end the session. How would you 
summarize your :Jelings durtng the session as to .the randomness of these values? Mark an "X" on the 
appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 
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A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to the randomness of thes<; rolls? Mark an "X" on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in makmg your decisions? Mark an "X" on the appropriate place on the line: 

Cash Was of 
Sole Importance 

Cash Was One 
Pan of Decisions 

Cash Was of 
No Importance 

11..5 

There were three buyers in the session. How would you summarize your beliefs as to the quality of the other's 
decisions? Mark an "X" on the appropriate place on the line: 

Buyers Made 
Poor Decisions 

Buyers Made 
Average Decisions 

Buyers Made 
ExcelleDt DCcisions 

Finally, use the remaining space on this page and the back of this sheet to add additional comments. 

$.11. 
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Session: ___ D, ___ _ Participant: B_ 

Name: 

Please answer the following while your cash payment is prepared .. 

Section I 

Assume for the purposes of this section that the experiment was going to continue indefmitely. 
However, you had to leave now and could instruct the experimenter how to bid for you and you would receive 
the cash proceeds from following your instructions. 

INsrRUcnONS: ANSWER TIlE FOlLOWING. 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported HIGH? 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported ElTIffiR? 

If seller did not purchase verification and you were assigned a redemption value of $2.80 what would you bid 
if the seller reported LOW? 

If seller purchased veriiication but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported HIGH? 

If seller purchased verification but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported EITIIER? 

If seller purchased verification but did not report it and you were assigned a redemption value of $2.80 what 
would you bid if the seller reported WW? 
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In the following questions, you will be asked to respond with an answer expressed as a percentage. Consider 
the following example. You are asked the probability that you will visit Los Angeles next year. Let's say that 
you think there is approximately a 62% chance this will occur. You will be asked to mark anywhere on the line 
iliat probability. The results would look like this: 

What is the probability that you will visit Los Angeles next year? Mark an "X" on the appropriate place on the 
line: 

~----~--~~--~~--~-----4-----P----~----~----~----~ 
0% 10% 20% 30% 40% 50% 60% 70% 80%' 90% 100% 

Probability PC/CClltagc 

All questions of this sort should be answered in this manner. 

INsrnUCllONS: ANSWER TIlE FOlLOWING. 

Seller Disclosure: 

What is the probability that the seller would select the disclosure of HIGH when the quality was actually LOW 
and verification had not been purchased? Mark an "x" on the appropriate place on the line: 

= I 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability PCICCntagc 

Investigation: 

What is the probability that you would choose to investigate if you purchased the asset, the seller disclosed HIGH, 
and the asset lost? Mark an "X" on the appropriate place on the line: 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Probability Pc/Ccnlagc 
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Section III 

This section deals with questions relating to your experiences in the session. In many of the following 
questions, you will be asked to respond with !ill answer on a scale. The scale will contain two extreme values 
at each end and a central value to help you locate the location that corresponds to your experience. Consider the 
following example. You are asked about today's temperature. Let's say that you felt is was just a little on the 
cool side, but it wasn't cold. You witi be asked to mark anywhere on the line that impression. The results would 
look like this: 

How comfortable was today's temperature? Mark an "X" on the appropriate place on the line: 

Too Cold Neither CoI~ 
Nor HoI 

All questions of this sort should be answered in this manner. 

INSTRUcnONS: ANSWER TIlE FOlLOWING. 

Too HoI 

By the end of the experiment, how well did you understand the rules of the session? Mark an "X" on the 
appropriate place on the line: 

Did NOI 
Understand 

Had "Medium" 
Understanding 

Understood 
Very WeD 

By the end of the e""periment, how comfortable did you feel using the computer? Mark an "X" on the 
appropriate place on the line: 

Very 
Uncomfortable 

Somewhal 
Comfortable 

Very 
Comfortable 

The computer was used to determine all random outcomes other than that to end the session. How would you 
summarize your feelings during the session as to the randomness of these values? Mark an "X" on the 
appropriate place on the line: 

Nol 
Random 

Somewhal 
Random Random 
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A die roll was used to determine when the session would end. How would you summarize your feelings during 
the session as to the randomness of these rolls? Mark an "Am on the appropriate place on the line: 

Not 
Random 

Somewhat 
Random Random 

Your cash balance was affected by your decisions in the session. How would you summarize the importance of 
your cash balance in making your decisions? Mark an "X" on the appropriate place on the line: 

Cash Was of 
Sole Imporlance 

Cash Was One 
Part of Decisions 

Cash Was of 
No Imporlance 

How would you summarize your beliefs as to the quality of the other two buyer's decisions? Mark an "X" on 
the appropriate place on the line: 

Others Made 
Poor Decisions 

Others Made 
Average Decisions 

Others Made 
Excellent Decisions 

How would you summarize your beliefs as to the quality of the seller's decisions? Mark an "X" on the 
appropriate place on the line: 

Seller Made 
Poor Decisions 

Seller Made 
Average Decisions 

Seller Made 
Excellent Decisions 

Finally, use the remaining space on tl-tis page and the back of this sheet to add additional comments. 
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APPENDIX C. RAW DATA 

In this appendix, the raw data is detailed. This data may not be incorporated in the works 

of others without permission of the author. The followirig data are contained: 

Experiment: The first (capital) letter represents the cell under which the data was 
collected (A no auditing/no legal recourse, B auditing only, C legal recourse only, D both 
auditing and legal recourse). The second two (lowercase) letters detail the experimental 
session. Thus, Aab refers to the first experiment in a experimental session where a cell 
A experiment is followed by a cell B experiment. The second experiment in that session 
would be Bab. 

Day: The market day or round. The letter "T' is used to designate the non-paid training 
rounds. Entries for those days were given to the subjects by the experimenter. 

Redemptions: This is the amount the designated buyer (1, 2, or 3) would receive if the 
asset was purchased and won. 

Audit Purchase: This field contains either a "Yes" if the seller bought auditing (vz) or 
a "No" if it was not purchased (vo). This field is blank for experiments where auditing 
was, not available (celis .1\ and C). 

Effort: Effort was either "High" (i.e., ez at a cost of 40 cents) or "Low" (i.e., eo at zero 
cost). 

Quality: Either "High" (i.e., qz, having a 90% chance of winning) or "Low" (i.e., %, 
having a 10% chance of winning). 

Disclosure: This is the seller's assertion, asserting the asset is "High" (d = qz), "Low" 
(d = %) or "Either" (d = 0). "Either" is also called "No Disclosure" in the text. 

Audit Report: This is the audit report released by the seller. The field is blank for 
experiments where no auditing existed (cells A and C). The audit report may "Agree" or 
"Disagree" with the seller's disclosure. Also, the seller could choose to not issue a report 
that had been purchase ("N/R" for no report). If auditing was available but not purchased, 
this field contains an "NIP" for not purchased. 

Bids: These are the bids, by buyer, for the asset (in cents). 

Price: This is the price paid to the seller for the asset. In this second-price auction, this 
is equal to the second highest bid. 
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Winner: This identifies the buyer who purchased the asset. This is the highest bidder. 
In the case of a tie for highest bid, this is the buyer that the comimter choice to purchase 
the asset. 

Outcome: This is either "Won" (S1 obtained and the purchasing buyer received his 
redemption amount) or "Lost" (so obtained. and that buyer received nothing). 

Suit: In eA-periments where legal recourse was not available (cells A and B), this field 
is blank. In cells with legal recourse, the purchasing buyer could bring suit is the seller 
h~d disclosed "High" and the outcome was "Lost." If those conditions were not met, this 
field is blank (i.e., the buyer couldn't sue). If those conditions were met, this field 
contains a "Yes" (i.e., the buyer brought suit) or "No" (i.e., he didn't). The seller won 
the suit if the quality was "High" and lost it otherwise. 
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Exper Redemptions Audit Eff QU3i Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity iosure R;:p 1 2 3 Price ner come Suit 

Aab T1 120 120 280 Low Low Either 100 200 150 150 .2 Lost 
Aab T2 120 280 200 High High High 100 100 100 100 3 Won 
Aab T3 280 280 280 Low Low Low 200 100 200 200 1 Lost 
Aab T4 120 200 200 High Low Htfih 40 40 40 40 1 Lost 
Aab T5 280 120 200 Low Low Ei er 150 150 150 150 3 Lost 
Aab 1 120 120 120 Low Low Either 50 100 60 60 2 Lost 
Aab 2 200 200 280 High Low High 110 100 75 100 1 Lost 
Aab 3 200 280 280 High High High 70 154 150 150 2 Won 
Aab 4 200 200 120 High High High 70 100 75 75 2 Won 
Aab 5 280 280 120 Low Low Ei ther. 85 100 100 100 2 Lost 
Aab 6 120 280 200 Low Low High 70 133 101 101 2 Lost 
Aab 7 200 280 200 High High Either 102 100 175 102 3 Won 
Aab 8 120 200 200 High High Low 61 45 176 61 3 Lost 
Aab 9 200 200 280 Low Loy Low 91 90 126 91 3 Lost 
Aab 10 200 200 200 Low High High 137 130 146 137 3 Won 
Aab 11 200 200 280 Low Low Either 86 110 80 86 2 Lost 
Aab 12 200 120 120 High High High 151 80 200 151 3 Won 
Aab 13 280 200 200 Low Low Low 121 80 78 80 1 Lost 
Aab 14 200 280 280 Low Low Hit 166 200 100 166 2 Lost 
Aab 15 200 280 120 Low Low Eit er 71142 102 102 2 Lost 
Aab 16 200 280 120 High High High 151 140 178 151 3 Won 
Aab 17 120 200 200 High High High 72 140 145 140 3 Won 
Aab 18 280 280 280 Low Low High 182 160 127 160 1 Lost 
Aab 19 280 280 200 High High Either 92 140 100 100 2 Won 
Aab 20 120 280 120 Low Low Either 82 140 75 82 2 Won 
Aab 21 200 280 120 Low Low High 121 170 200 170 3 Won 
Aab 22 280 120 280 Low Low High 202 80 201 201 1 Lost 
Aab 23 120 200 200 High High High 76 140 199 140 3 Won 
Aab 24 120 120 120 Low High High 77 80 120 80 3 Won 
Aab 25 200 200 200 Low Low Either 199 140 101 140 1 Lost 
Aab 26 120 280 120 Low Low Either 77 150 100 100 2 Lost 
Aab 27 200 200 280 High High High 102 170 205 170 3 Won 
Aab 28 120 200 280 Low Low High 86 160 210 160 3 Lost 
Aab 29 120 200 200 Low Low Either 41 100 150 100 3 Lost 
Aab 30 280 280 120 Low Low High 118 180 120 120 2 Lost 
Aac T1 280 200 120 Low High Either 280 200 120 200 1 Won 
Aac T2 120 280 120 High Low High 100 100 100 100 1 Lost 
Aac T3 120 280 200 Low Low High 15 15 15 15 3 Lost 
Aac T4 120 120 200 High Low Low 100 100 100 100 3 Lost 
Aac T5 120 200 200 High High High 60 100 100 100 3 Won 
Aac 1 280 280 280 High Low Low 100 120 100 100 2 Won 
Aac 2 200 280 280 High High Either 75 121 150 121 3 Won 
Aac 3 200 120 200 Low Low Low 10 150 100 100 2 Lost 
Aac 4 280 280 120 High High Low 5 100 120 100 3 Won 
Aac 5 200 120 120 High High High 122 150 100 122 2 Won 
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Exper BcdcmpIicDs Audit Elf Qual Disc Audit Bids Win Out 
iment Day 1 2 3 !'urch ort ity losure Rep 1 2 3 Price ner come Suit 

Aae 6 120 200 280 High High High 10 100 130 100 3 Won 
Aae 7 120 120 200 High High Either 65 120 100 100 2 Won 
Aae 8 120 200 280 High High High 100 121 130 121 3 Won 
Aae 9. 120 120 280 High Low High 131 120 131 131 1 Lost 
Aae 10 280 280 200 Low Low H~h 125 175 131 131 2 Lost 
Aae 11 280 280 280 High High Ei er 128 160 133 133 2 Won 
Aae 12 280 120 200 High High High 170 120 130 130 1 Won 
Aae 13 280 200 120 High High Low 150 125 120 125 1 Won 
Aae 14 280 120 200 High High High 125 150 151 150 3 Won 
Aae 15 120 280 200 High High High 125 160 151 151 2 Won 
Aae 16 120 120 120 High High High 126 120 120 120 1 Won 
Aae 17 280 280 200 Low Low High 100 176 131 131 2 Lost 
Aae 18 280 120 200 'Low High Either 100 126 151 126 3 Won 
Aae 19 120 120 120 Low Low High 120 115 100 115 1 Lost 
Aae 20 120 280 280 High High Low 100 176 160 160 2 Won 

. Aae 21 280 200 120 Low Low High 170 177 100 170 2 Lost 
Aae 22 280 200 280 Low Low Either 120 171 180 171 3 Lost 
Aae 23 120 280 200 Low Low High 120 182 151 151 2 Lost 
Aae 24 200 120 120 Low Low Low 165 120 120 120 1 Lost 
Aae 25 280 120 280 High High High 200 120 181 181 1 WJn 
!:lI' 26 200 200 200 High High High 140 200 151 151 2 Won 
Aae 27 200 280 280 Low Low High 145 210 201 201 2 Lost 
Aba T1 120 280 280 Low Low High 100 100 100 100 1 Lost 
Aba T2 120 200 200 High High Low 100 100 100 100 1 Won 
Aba T3 120 120 120 Low Low Low 100 100 100 100 2 Lost 
Aba T4 120 200 280 High Low. High 100 100 100 100 1 Lost 
Aba T5 120 120 280 High High High 100 o 100 100 1 Won 
Aba 1 200 200 200 High High High 100 100 150 100 3 Won 
Aba 2 280 200 200 Low High High 175 110 100 110 1 Won 
Aba 3 120 120 280 Low Low Low 70 35 150 70 3 Lost 
Aba 4 120 200 280 Low High Low 35 165 100 100 2 Won 
Aba 5 120 120 120 Low Low Either 120 55 95 95 1 Lost 
Aba 6 200 280 200 High High Either 100 233 125 125 2 Won 
Aba 7 200 280 120 Low Low High 150 165 110 150 2 Lost 
Aba 8 200 200 120 Low High High 165 113 110 113 1 Won 
Aba 9 120 120 120 Low Low Low 35 88 95 88 3 Lost 
Aba 10 280 120 200 High Low Low 200 92 40 92 1 Lost 
Aba 4. 200 280 260 Low Low Either 70 215 100 100 2 Lost J.J. 
Aba 12 120 120 200 High Low Either 25 119 95 95 2 Won 
Aba 13 280 200 120 High High High 175 134 110 134 1 Won 
Aba 14 120 200 280 High High High 119 101 265 119 3 Won 
Aba 15 200 280 200 Low Low High 116 212 180 180 2 Lost 
Aba 16 200 120 120 High High High 120 112 119 119 1 Won 
Aba 17 120 280 280 High High High 100 177 270 177 3 Won 
Aba 18 280 280 200 High High High 200 l8B 150 188 1 Won 
Aba 19 200 280 280 High High High 105 166 201 166 3 Won 
Aba 20 120 200 280 Low Low High 100 179 200 179 3 Lost 
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Exper RedemplioDs Audit Err Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity "losure Rep 1 2 3 Price ner come Suit 

Aba 21 200 280 200 High" Low High 150 199 190 190 2 Lost 
Aba 22 280 120 280 High High High 189 56 265 189 3 Won 
Aba 23 200 120 120 Low High High 199 66 95 95 1 Won 
l.ba 24 120 200 280 Low Low High 94 133 250 133 3 Lost 
Aba 25 200 200 200 High High High 194 89 185 185 1 Won 
Aba 26 280 120 200 Low Low High 269 100 180 180 1 Lost 
Aba 27 120 200 280 High High High 45 198 275 198 3 Won 
Aba 28 120 120 200 Low Low High 100 104 180 104 3 Lost 
Aca T1 280 280 120 Low High Either 100 100 100 100 3 . Won 
Aca T2 280 200 200 Low Low High 100 100 101 100 3 Won 
Aca T3 120 280 120 Low Low High 100 100 100 100 2 Lost 
Aca 14 120 120 280 High High Low 120 100 101 101 1 Lost 
Aca T5 200 280 120 High High Either 150 111180 150 3 Won 
Aca 1 200 280 200 High High High 180 210 200 200 2 Lost 
Aca 2 200 200 280 High Low Either 170 100 210 170 3 Lost 

" Aca 3 120 120 200 High High High 100 119 200 119 3 Won 
Aca 4 280 120 120 High High High 230 119 250 230 3 Won 
Aca 5 120 280 280 High High High 120 252 100 120 2 Won 
Aca 6 280 120 120 Low High High 250 119 200 200 1 Won 
Aca 7 200 120 120 Low High High 100 119 280 . 119 3 Won 
Aca 8 280 200 120 Low Low Eith~r 200 40 102 102 1 Lost 
Aca 9 120 120 120 High High High 120 119 269 120 3 Won 
Aca 10 200 200 120 High High High 200 201 100 200 2 Won 
Aca 11 280 200 200 Low High High 260 199 280 260 3 Won 
Aca 12 120 280 280 Low Low Low 120 35 200 120 3 Lost 
Aca 13 200 280 280 High High High 220 280 280 280 2 Won 
Aca 14 280 120 200 High High High 280 119 280 280 1 Won 
Aca 15 120 200 280 High High High 180 200 280 200 3 .Won 
Aca 16 280 280 280 High High High 280 280 280 280 3 Won 
Aca 17 200 280 200 High High High 150 280 280 280 2 Won 
Aca 18 120 120 120 High High High 110 120 150 120 3 Won 
Aca 19 280 280 120 High High High 250 280 151 250 2 Won 
Aca 20 120 120 280 High Low Low 95 30 152 95 3 Lost 
Aca 21 200 120 120 High High High 155 120 151 151 1 Won 
Aca 22 280 280 120 High Low High 255 280 160 255 2 Lost 
Aca 23 200 200 280 High High High 186 200 280 200 3 Won 
Aca 24 280 120 200 High Low Low 250 29 35 35 1 Lost 
Aca 25 280 200 120 High High High 276 200 160 200 1 Won 
Aca 26 200 200 280 High High High 175 200 280 200 3 Won 
Aca 27 120 120 120 High High High 110 120 160 120 3 Won 
Aca 28 200 280 120 Low Low Either 18 39 200 39 3 Lost 
Aca 29 280 120 200 High High High 256 120 262 256 3 Won 
Aca 30 120 200 280 High Low Low 110 75 30 75 1 Lost 
Aca 31 120 120 200 High Low High 85 120 255 120 3 Lost 
Aca 32 200 120 200 Low Low Low 49 30 10 30 1 Lost 
Aca 33 120 280 200 High High High 85 280 250 250 2 Won 
Aca 34 200 280 200 High High High 185 280 250 250 2 Won 
Aca 35 280 280 200 High Low Low 29 30 10 29 2 Lost 
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Exper RedemptioDs Audit Eff Qual Disc Audit Bids Win Out 
iment Day _ 1 2 3 Purcb ort ity losure Rep 1 2 3 Price ner come Suit 

Aca 36 120 120 200 High High High 110 120 265 120 3 Won 
Aca 37 200 120 120 High High High 180 120 150 150 1 Won 
Aca 38 280 200 200 High High High 260 200 265 260 3 Won 
Aca 39 200 200 280 High Low Low 19 15 1 15 1 Lost 
Bah T1 200 120 120 No Low Low High NIp 100 100 100 100 2 Lost 
Bah T2 280 120 280 Yes Low Low High N/R 100 100 100 100 1 Lost 
Bah T3 200 120 120 Yes High High High Agree 100 100 100 100 2 Won 
Bah T4 280 120 120 llo High High High NIp 100 100 100 100 2 Won 
Bah T5 200 280 280 Yes High High Either N/R 100 100 100 100 1 Won 
Bah 1 280 280 200 Yes High High High Agree 279 220 176 220 1 Won 
Bah 2 280 280 200 No Low Low Either NIP 122 120 65 120 1 Lost 
Bah 3 120 200 280 Yes High High High Agree 119 190 175 175 2 Won 
Bah 4 120 280 200 No Low Low High NIp 102 115 179 115 3 Lost 
Bah 5 120 200 120 Yes High High High N/R 101 100 25 100 1 Won 
Bah 6 280 120 280 No Low Low High NIp 116 80 230 116 3 Won 
Bah 7 120 120 280 No High High Either NIP 76 75 49 75 1 Won 
Bah 8 120 200 120 Yes High High High Agree 119 190 120 120 2 Won 
Bah 9 200 120 120 No High Low High NIp 76 80 150 80 3 Lost 
Bah 10 120 120 120 No Lew High High NIp 76 80 120 80 3 Won 
Bah 11 200 200 120 No High Low Either NIp 66 100 85 85 2 Lost 
Bah 12 280 280 200 No High High High NIp 122 140 189 140 3 Won 
Bah 13 280 120 200 No High High High NIP 181 80 125 125 1 Won 
Bah 14 200 120 280 No Low Low High NIp 122 70 225 122 3 Lost 
Bah 15 200 200 200 Yes High High High Agree 199 190 200 199 3 Won 
Bah 16 120 120 120 Yes High High High Agree 119 115 120 119 3 Won 
Bah 17 200 120 120 No Low Low High NIp 86 80 75 80 1 Lost 
Bah 18 200 120 200 No Low Low Either NIp 46 70 129 70 3 Lost 
Bah 19 120 120 280 No High Low Low NIP 56 50 280 56 3 Lost 
Bah 20 120 280 280 No Low Low High NIp 102 180 280 180 3 Lost 
Bah 21 280 200 120 Yes High High High Agree 279 195 120 195 1 Won 
Bah 22 280 200 200 No Low High Either NIP 122 100 77 100 1 Won 
Bah 23 200 200 200 No Low Low High NIP 102 140 200 140 3 Lost 
Bah 24 200 200 280 Yes High High High Agree 199 195 280 199 3 Won 
Bah 25 200 280 280 No High High High NIP 86 149 280 149 3 Won 
Bba T1 200 200 280 No Low Low High NIp 100 100 140 100 3 Won 
Bba T2 280 200 280 Yes High High High Agree 100 100 100 100 3 Won 
Bba T3 120 200 280 No High High Low NIP 120 200 280 200 3 Won 
Bba T4 120 120 120 Yes Low Low Either N/R 100 100 100 100 2 Lest 
Bba T5 120 200 120 Yes High High Low Disag 120 200 120 120 2 Won 
Bba 1 280 120 280 Yes Low Low Either N/R 85 100 50 85 2 Won 
Bba 2 200 120 120 Yes Low Low High N/R 100 67 75 75 1 Lost 
Bba 3 120 200 200 Yes Low Low High N/R 75 78 100 78 3 Lost 
Bba 4 280 280 200 Yes Low Low High N/R 83 210 75 83 2 Lost 
Bba 5 200 200 120 Yes High High High Agree 195 187 120 187 1 Won 

-_ .. _---------._--_._----- - --.--- ----
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Exper Redemptions Audit Eff Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity losure Rep 1 2 3 Price ner come Suit 

Bba 6 120 200 280 Yes Low High High Agree 115 198 200 198 3 Won 
Bba 7 120 280 120 Yes High High High Agree 119 234 100 119 2 Won 
Bba 8 200 280 280 Yes Low High High Agree 199 235 210 210 2 Won 
Bba 9 120 120 200 Yes Low Low High N!R 100 65 100 100 1 Lost 
Bba 10 120 200 120 Yes Low Low Either N/R 85 157 100 100 2 Lost 
Bba 11 280 120 200 Yes High High Either N/R 120 99 120 120 1 Won 
Bba 12 280 280 280 Yes Low Low Either N/R 120 244 205 205 2 Lost 
Bba 13 120 280 200 No High High High NIP 119 201140 140 2 Won 
Bba 14 200 280 200 Yes Low Low High N/R 100 148 175 148 3 Won 
Bba 15 200 280 200 No Low Low Low NIP 85 150 125 125 2 Lost 
Bba 16 200 200 280 Yes Low Low Low N/R 125 120 210 125 3 Lost 
Bba 17 280 200 200 No High Low High NIP 210 167 150 167 1 Lost 
Bba 18 280 280 120 Yes High High High Agree 250200 100 200 1 Won 
Bba 19 280 280 120 Yes Low High High Agree 260 279 110 260 2 Won 
Bba 20 120 200 280 - No Low Low High NIp 90 153 225 153 3 Lost . 
Bba 21 200 UO 120 No Low Low High NIP 125 100 110 110 1 Lost 
Bba 22 120 200 280 Yes Low High High N/R 85 125 125 125 2 Won 
Bba 23 120 280 200 Yes Low Low High N/R 100 199 130 130 2 Lost 
Bba 24 280 280 120 No Low Low High NIP 140 198 100 140 2 Lost 

. Bba 25 280 200 280 Yes Low Low High N/R 275 99 200 200 1 Lost 
Bba 26 280 200 280 No High High High NIp 200 78 240 200 3 Won 
Bba 27 120 120 280 Yes High High High Agree 119 99 279 119 3 Won 
Bba 28 200 120 120 Yes High High High Agree 199 102 119 119 1 Won 
Bba 29 120 200 200 Yes High High High Agree 119 199 199 199 3 Won 
Bba 30 280 120 280 Yes High High High Agree 279 99 260 260 1 Won 
Bbd T1 280 200 120 No High High High Nip 200 150 100 150 1 Won 
Bbd T2 120 120 200 No Low Low Low NIP 100 100 100 100 1 Lost 
Bbd T3 120 280 280 Yes Low Low High N/R 150 100 100 100 1 Lost 
Bbd T4 280 120 280 Yes High High Either N/R 150 100 100 100 1 Won 
Bbd T5 120 120 120 No High Low Either NIP 15 100 100 100 2 Lost 
Bbd 1 120 280 280 No Low High High NIP 99 200 120 120 2 Won 
Bbd 2 200 200 120 No High Low Either Nip 175 102 60 102 1 Lost 
Bbd 3 280 280 120 Yes High Low Low N/R 156 150 61 150 1 Lost 
Bbd 4 280 120 120 Yes High Low Low Agree 45 2 61 45 3 Lost 
Bbd 5 120 200 200 No High High High NIp 145 182 90 145 2 Won 
Bbd 6 120 280 280 No High High Low NIP 50 189 45 50 2 Won 
Bbd 7 280 200 200 No High Low High NIp 110 150 150 150 3 Won 
Bbd 8 120 280 280 Yes Low Low Either N/R 45 200 140 140 2 Lost 
Bbd 9 280 120 120 No High Low High NIp 145 99 65 99 1 Lost 
Bbd 10 280 120 200 Yes Low Low Low Agree 49 2 30 30 1 Lost 
Bbd 11 120 200 280 No High High High NIP 99 189 150 150 2 Won 
Bbd 12 280 280 120 No High High High NIP 201 200 101 200 l' Won 
Bbd 13 200 200 200 No High High High NIP 101 178 200 178 3 Won 
Bbd 14 120 200 280 No High High High NIp 31 180 210 180 3 Won 
Bbd 15 200 20e 120 No High Low High NIp 151 190 60 151 2 Lost 
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Exper RedemplioDs Audit ECf Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity losure Rep 1. 2 3 Price ner come Suit 

Bhd 16 120 280 120 No High High High NIP 55 200 65 65 2 Won 
Bhd 17 120 280 280 No High Low Low Nip 55 112 65 65 2 Lost 
Bhd 18 200 280 280 Yes High High High N/R 149 150 100 149 2 Won 
Bhd 19 200 280 280 Yes High High High N/R 151 100 150 150 1 Won 
Bhd 20 200 200 120 No High High High NIP 145 158 60 145 2 Won 
Bhd 21 280 200 120 No High High High Nip 158 148 60 148 1 Won 
Bhd 22 120 120 200 No High Low Low NIP 63 20 67 63 3 Lost 
Bhd 23 120 280 280 No High High High Nip 57 201175 175 2 Won 
Bhd 24 280 120 200 No High High High Nip 210 89 150 150 1 Won 
Bhd 25 280 200 280 No High High High NIP 132 182 204 182 3 Won 
Bhd 26 200 200 200 No High Low High NIP 158 189 160 160 2 Lost 
Bhd 27 280 280 120 No High High High Nip 209 201 60 201 1 Won 
Bhd 28 280 200 200 No High High High Nip 205 149 162 162 1 Won 
Bhd 29 200 200 280 No High High High NiP 149 189 212 189 3 Won 
Bhd 30 200 280 120 No High High High NIP 149 210 53 149 2 Won 
Bhd 31 200 280 200 No High High High Nip 123 201 163 163 2 Won 

. Bhd 32 120 200 200 No High L~w Eitier Nip 90 33 103 90 3 Lost 
Bhd 33 280 200 120 No High High High Nip 201 160 60 160 1 Won 
Bbd 34 280 280 200 No High High High NIP 212 212 123 212 2 Lost 
Bhd 35 200 280 200 No High High High NIP 110 207 123 123 2 Won 
Bhd 36 200 200 200 No High High High NIp 125 162 133 133 2 won 
Bhd 37 280 280 200 No High High High Nip 207 200 133 200 1 Won 
Bhd 38 200 200 280 No High Low High Nip 105 160 163 160 3 Lost 
Bhd 39 280 120 280 No High High High NIP 209 101 150 150 1 Won 
Bhd 40 200 200 200 No High High High NIP 109 168 100 109 2 Won 
Bhd 41 280 280 120 No High High High NIP 208 215 60 208 2 Won 
Bhd 42 200 120 120 No High High High NIp 49 99 60 60 2 Won 
Bdb T1 280 120 280 Yes Low Low High N/R 100 100 100 100 1 Won 
Bdb T2 120 120 280 No Low Low High NIp 100 100 100 100 2 Lost 
Bdb T3 200 200 200 No Low Low High Nip 1 100 200 100 3 Won 
Bdb T4 280 280 120 No Low Low Either Nip 100 100 120 100 3 Lost 
Bdb T5 280 280 280 No Low High High Nip 100 100 280 100 3 Won 
Bdb 1 280 120 200 No Low High High Nip 20 25 200 25 3 Won 
Bdb 2 200 280 120 No Low Low Either Nip 50 80 25 50 2 Lost 
Bdb 3 120 280 280 No High High High Nip 10 50 64 50 3 Won 
Bdb 4 280 200 200 No High Low Either NIP 100 15 25 25 1 Lost 
Bdb 5 200 200 120 No Low Low Either Nip 40 40 1 40 2 Lost 
Bdb 6 120 280 280 No High High High NIP 50 55 201 55 3 Won 
Bdb 7 280 200 280 No High High High Nip 201 50 81 81 1 Won 
Bdb 8 280 200 120 No High High High Nip 100 25 120 100 3 Won 
Bdb 9 120 200 200 No High High High NIP 20 100 154 100 3 Won 
Bdb 10 120 200 120 Yes High High High Agree 200 200 120 200 1 Won 
Bdb 11 120 200 120 No High High High Nip 120 80 89 89 1 Lost 
Bdb 12 280 280 280 No Low High High NIp 121 75 122 121 3 Won 
Bdb 13 280 280 120 Yes High Low High N/R 44 15 31 31 1 Lost 
Bdb 14 280 120 280 No High High High NIP 55 80 88 80 3 Won 
Bdb 15 200 280 280 No Low Low Either Nip 10 50 2 10 2 Lost 
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Elcper Redempliolls Audit Efr Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity losure Rep 1 2 3 Price ner come Suit 

Bdb 16 280 280 280 No High High High NIP 201 80 201 201 3 Lost 
Bdb 17 120 120 200 No High High High NIP 40 34 88 40 3 Won 
Bdb 18 120 120 120 No High High High NIP 10 50 59 50 3 Won 
Bdb 19 280 120 200 Yes High High High Agree 280 110 200 200 1 Won 
Bdb 20 200 120 200 Yes Low High High Agree 203 100 200 200 1 Won 
Bdb 21 . 280 200 280 No High High High NIP 100 25 204 100 3 Won 
Bdb 22 200 200 280 Yes High High High Agree 200 199 280 200 3 Won 
Bdb 23 280 120 120 No High High High Nip 122 60 52 60 1 Won 
Bdb 24 280 280 120 No Low Low Either Nip 16 10 3 10 1 Lost 
Bdb 25 200 280 200 Yes High Higa High Agree 200 250 20 200 2 Won 
Bdb 26 200 120 280 Yes High High High Agree 200 100 280 200 3 Won 
Bdb 27 120 280 120 No High High High NIP 100 180 65 100 2 Won 
Bdb 28 120 200 200 'Yes High High High Agree 120 200 200 200 2 Won 
Bdb 29 200 200 120 Yes High High High Agree 200 200 a 200 2 Won 
Cae T1 200 200 120 Low Low High 100 100 100 100 1 Lost Yes 
Cae T2 280 200 200 High High _ High 100 100 100 100 2 Won 
Cae T3 200 200 200 Low LOW Either 100 100 100 100 1 Lost 
Cae T4 280 280 280 High High High 100 100 100 100 3 Won 
Cae T5 120 200 120 Low Low Low 100 100 100 100 1 Lost 
Cae 1 120 120 120 High Low Either 50 120 120 120 3 Lost 
Cae 2 120 280 200 High Low Low 100 125 151 125 3 Won 
Cae 3 120 200 120 High Low Low 100 150 100 100 2 Won 
Cae 4 280 200 120 High Low Either 120 152 100 120 2 Lost 
Cae 5 280 200 280 Low Low Either 120 150 161 150 3 Lost 

. Cae 6 200 120 280 High High High 160 120 161 160 3 Won 
Cae 7 280 280 120 Low Low High 165 160 100 160 1 Lost Yes 
Cae 8 120 280 120 High High Low 100 160 100 100 2 Lost 
Cae 9 200 120 120 High Low Either 100 120 100 100 2 Lost 
Cae 10 120 280 200 High High High 99 165 151 151 2 Won 
Cae 11 200 120 200 High High High 165 120 151 151 1 Won 
Cae 12 280 280 120 High High Low 125 151 100 125 2 Won 
Cae 13 120 200 200 High High Either 120 100 166 120 3 Won 
Cae 14 200 200 280 High High High 170 164 170 170 1 Won 
Cae 15 200 120 120 High High High 165 120 100 120 1 Lost Yes 
Cae 16 200 200 120 Low Low High 171171100 171 1 Lost Yes ''''''"' 
Cae 17 200 120 280 High High High 171120 181 171 3 Won 
Cae 18 200 200 200 High High High 165 182 151 165 2 Won 
Cae 19 200 200 120 High Low Either 150 160 100 150 2 Lost 
Cae 20 200 200 280 High High High 186 170 186 186 1 Won 
Cae 21 280 280 280 High Luft Low 110 130 190 130 3 Lost 
Cae 22 120 200 120 High High High 120 183 100 120 2 Won 
Cae 23 120 120 280 High Low Either 120 100 190 120 3 Lost 
Cae 24 280 280 200 High High High 202 189 151 189 1 Won 
Cae 25 200 120 120 High High High 171 120 100 120 1 Won 
Cae 26 200 200 280 High High High 171180 181 180 3 Won 
Cae 27 200 200 280 High Low Low 110 129 181 129 3 Lost 
Cae 28 200 200 280 High High High 173 181 181 181 3 Won 
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Exper Bcdcmptiolls Audit Ere Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch ort ity losure Rep 1 2 3 Price ner come Suit 

Cca T1 200 200 120 Low High High 150 100 200 150 3 Won 
Cca T2 120 120 120 Low High High 100 100 100 100 2 Won 
Cca T3 280 200 120 Low Low High 100 100 100 100 1 Lost Yes 
Cca T4 280 120 280 High High Either 100 100 100 100 2 Won 
Cca T5 280 200 280 Low Low Either 100 100 100 100 3 Lost 
Cca 1 200 200 200 Low Low Low 110 25 180 110 3 Lost 
Cca 2 200 200 200 Low Low High 190 139 100 139 1 Lost No 
Cca 3 200 200 200 Low Low Either 190 120 150 150 1 Lost 
Cca 4 200 280 280 Low Low Low 50 135 30 50 2 Lost 
Cca 5 120 120 280 Low Low High 90 79 180 90 3 Lost Yes 
Cca 6 280 200 280 Low Low Either 140 101100 101 1 Lost 
Cca 7 120 280 120 Low High High 110 102 190 110 3 Won 
Cca 8 120 280 120 High Low Low 30 29 100 30 3 Lost 
Cca 9 200 120 280 Low Low Either 99 30 95 95 1 Lost 
Cca 10 280 280 200 Low Low Low 15 30 10C 30 3 Lost 
Cca 11 280 200 280 High High High 115 101 200 115 3 Won 
Cca 12 120 120 200 High High High 110 100 100 100 1 Won 
Cca 13 280 280 120 High High High 150 155 120 150 2 Won 
Cca 14 280 200 280 High High High 180 156 200 180 3 Won 
Cca 15 280 280 200 High High High 200 201 210 201 3 Won 
Cca 16 280 120 200 High High High 200 105 215 200 3 Won 
Cca 17 280 200 200 High High High 240 180 199 199 1 Won 
Cca 18 200 280 280 Low Low High 185 241 250 241 3 Lost Yes 
Cca 19 280 200 280 High High High 201 180 251 201 3 Wvn 
Cca 20 280 200 120 High High High 252 181 100 181 1 Won 
Cca 21 280 120 200 High High High 250 100 200 200 1 Won 
Cca 22 120 120 280 High High High 110 100 260 110 3 Won 
Cca 23 120 120 120 High High High 120 111115 115 1 Lost Yes 
Cca 24 120 120 280 Low High High 110 111 279 111 3 Won 
Cca 25 200 280 120 Low Low Either 120 29 150 120 3 Lost 
Cca 26 280 120 280 Low Low Low 150 20 100 100 1 Lost 
Cca 27 200 280 200 High High High 110 279 253 253 2 Won 
Cca 28 200 120 280 High High High 150 119 280 150 3 Won 
Ccd T1 280 200 200 Low Low High 200 100 150 150 1 Won 
Ccd T2 280 120 200 Low Low High 100 100 100 100 2 Lost Yes 
Ccd T3 200 120 120 High High High 100 100 100 100 2 Won 
Ccd T4 120 200 120 Low Low Either 100 100 100 100 1 Won 
Ccd T5 200 200 200 High Low Low 100 100 100 100 1 Lost 
Ccd 1 200 200 200 Low Low Low 110 135 105 110 2 Lost 
Ccd 2 280 120 280 Low Low Either 120 85 150 120 3 Lost 
Ccd 3 280 120 200 High High High 120 85 120 120 3 Won 
Ccd 4 280 200 200 Low Low Either 120 125 110 120 2 Lost 
Ccd 5 200 200 200 High High High 120 135 145 135 3 Won 
Ccd 6 120 200 120 Low Low High 100 135 110 110 2 Lost Yes 
Ccd 7 280 200 120 Low Low Either 130 120 100 120 1 Lost 
Ccd 8 280 280 200 Low Low Either 120 150 135 135 2 Lost 
Ccd 9 200 280 200 Low Low Low 120 125 115 120 2 Lost 
Ccd 10 120 120 280 Low High High 110 90 220 110 3 Won 

------------ - - -- -- - --- - -. -------.--------
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Exper BcdcmplicDs Audit Eff Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Purch on ity losure Rep 1 2 3 Price ner come Suit 

Ccd 11 200 200 200 High High High 175 140 125 140 1 Won 
Ccd 12 120 280 200 High Low High 110 180 150 150 2 Lost Yes 
Ccd 13 120 200 280 Low Low Either 100 100 140 100 3 Lost 
Ccd 14 120 200 120 Low Low Low 100 75 100 100 1 Lost 
Ccd 15 120 280 200 High High High 110 185 165 165 2 Won 
Ccd 16 120 120.200 Low Low Either 100 85 110 100 3 Lost 
Ccd 17 200 280 120 High High H~h 190 195 200 195 3 Won 
Ccd 18 120 120 280 High Low Ei er 100 80 120 100 3 Lost 
Ccd 19 120 200 120 Low Low Either 100 135 100 100 2 Lost 
Ccd 20 280 280 200 High High High 270 180 180 180 1 Won 
Ccd 21 120 200 120 High Low Either 100 100 100 100 1 Lost 
Ccd 22 280 200 120 High High High 270 150 150 150 1 Won 
Ccd 23 200 200 120 Low Low Either 120 120 95 120 2 Lost 
Ccd 24 200 280 120 Low Low High 180 200 230 200 3 Won 
C,,~ 11\ 200 120 200 Low Low Either 100 85 100 100 3 Lost .... , .. I 

cdc Tl 200 120 280 High High High 100 100 100 100 3 Won 
Cdc T2 280 200 120 Low Low High 100 100 100 100 1 Lost Yes 
Cdc T3 120 200 200 High High Either 100 100 100 100 3 Won 
Cdc T4 120 280 120 Low Low Low 100 100 100 100 3 Lost 
Cdc T5 280 200 280 High High High 100 100 100 100 3 Won 
Cdc 1 120 200 120 Low High High 100 75 50 75 1 Lost Yes 
cdc 2 120 200 280 High High Htfih 100 75 150 100 3 Lost Yes 
cdc 3 120 200 200 Low Low Ei er 75 75 20 75 2 Lost 
Cdc 4 200 200 280 High High High 175 75 150 150 1 Won 
Cdc 5 280 200 280 Low High High 250 75 200 200 1 Won 
Cdc 6· 120 200 120 Low High High 100 75 100 100 3 Lost No 
Cdc 7 280 280 280 Low Low High 255 85 250 250 1 Lost Yes 
Cdc 8 280 280 120 Low Low High 260 100 110 110 1 Lost No 
Cdc 9 280 120 280 High High High 255 50 250 . 250 1 Won 
Cdc 10 200 280 120 Low High High 150 100 100 100 1 Won 
Cdc 11 120 200 280 Low Low Either 20 75 100 75 3 Lost 
Cdc 12 120 280 120 High High High 100 135 110 110 2 Won 
Cdc 13 120 120 200 Low High High 110 50 120 110 3 Won 
Cdc 14 120 120 120 Low Low Either 30 50 20 30 2 Lost 
Cdc 15 280 200 280 High High High 255 65 260 255 3 \Jon 
Cdc 16 280 280 200 High High High 255 130 120 130 1 Won 
Cdc 17 120 280 120 High Low High . 50 135 90 90 2 Lost No 
Cdc 18 120 120 280 Low Low High 55 50 265 55 3 Lost Yes 
Cdc 19 120 200 280 High High High 55 100 260 100 3 Won 
Cdc 20 280 200 120 Low Low Either 200 75 20 75 1 Won 
Cdc 21 120 120 200 Low Low Low 55 25 40 40 1 Lost 
Cdc 22 200 120 280 High High High 155 50 265 155 3 Won 
Cdc 23 120 280 120 Low Low High 65 125 100 100 2 Won 
Cdc 24 120 200 200 Low Low High 65 90 160 90 3 ~ost Yes 
Cdc 25 120 120 280 High High High 60 50 265 60 3 Won 
cdc 26 280 200 280 High High High 260 95 265 260 3 Won 
Cdc 27 280 200 280 High Low Either 250 75 20 75 1 Won 
cdc 28 200 200 200 High High High 120 55 150 120 3 Won 
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Expel RedemptioDs Audit Eff Qual Disc Audit Bids Win Out 
inient Day 1 2 3 Purcb ort ity losure Rep 1 2 3 Price ner come Suit 

Dbd T1 280 120 280 No Low Low High NIP 100 100 100 100 3 Lost Yes 
Dbd T2 120 280 120 Yes High Low Either N/R 101 100 100 100 1 Lost 
Dbd T3 120 200 280 Yes High Low High Disag 100 100 100 100 3 Lost Yes 
Dbd T4 280 200 120 Yes High High High Agree 101 100 100 100 1 Won 
Dbd T5 120 280 120 Yes High High High Agree 100 100 100 100 1 Won 
Dbd 1 280 280 280 No High Low Low NIP 38 16 20 20 1 Lost 
Dbd 2 280 120 120 Yes High High High Agree 220 119 100 119 1 Won 
Dbd 3 200 120 280 Yes High High High Agree 120 119 210 120 3 Won 
Dbd 4 120 200 200 Yes Low Low Low Agree 12 16 15 15 2 Lost 
Dbd 5 120 200 200 Yes High High Either N/R 58 10 100 58 3 Won 
Dbd 6 120 280 120 No High High High NIP 61 218 60 61 2 Won 
Dbd 7 200 120 280 No High High High Nip 120 119 202 120 3 Won 
Dbd 8 200 280 120 No High High High NIP 201 221 60 201 2 Won 
Dbd 9 280 280 280 No High High High NIP 211 230 212 212 2 Won 
Dbd 10 200 280 120 No High Low High Nip 199 235 60 199 2 Lost Yes 
Dbd 11 280 280 120 No High High High NIP 209 240 60 209 2 Won 
Dbd 12 120 120 280 No High High High NIP 75 118 222 118 3 Lost Yes 
Dbd 13 200 200 120 No High High High NIP 161 180 60 161 2 Won 
Dbd 14 280 280 200 No High High High Nip 242 235 110 235 1 Won 
Dbd 15 120 120 280 No High High High NIP 99 118 224 118 3 Won 
Dbd 16 280 280 120 No High High High NIP. 249 250 60 249 2 Lost Yes 
Dbd 17 120 280 200 No High Low Low Nip 1 10 25 10 3 Lost 
Dbd 18 200 200 200 No High Low Low Nip 151 10 6 10 1 Lost 
Dbd 19 200 280 200 No High High High NIP 149 238 146 149 2 Won 
Dbd 20 200 120 120 No High High High Nip 190 118 100 118 1 Won 
Dbd 21 200 120 200 No High High High NIP 116 118 156 118 3 Won 
Dbd 22 200 200 120 No High High High NIP 153 178 101 153 2 Won 
Dbd 23 280 120 120 No High High High NIP 220 118 103 118 1 Won 
Dbd 24 280 200 120 No High High High NIP 199 189 103 189 1 Won 
Dbd 25 200 120 200 No High High High NIp 120 118 168 120 ~ Won J 

Obd 26 280 200 200 No High High High NIP 221 190 148 190 1 Won 
Dbd 27 120 200 120 No High Low High NIP 23 190 60 60 2 Lost Yes 
Ded T1 120 280 120 Yes Low Low High N/R 100 100 100 100 2 Lost Yes 
Ded T2 280 120 120 No Low Low Either NIP 100 100 100 100 2 Lost 
Ded T3 120 120 120 Yes High High High Agree 100 100 100 100 3 'Jon 
Oed T4 280 280 120 Yes High High Either N/R 100 100 100 100 3 \Jon 
Ded T5 120 280 120 No High High Low NIP 100 100 100 100 2 \Jon 
Ded 1 120 280 280 No Low Low Either NIP 100 130 150 130 3 Lost 
Ded 2 280 200 120 No Low Low Either NIP 120 125 100 120 2 \Jon 
Ded 3 280 120 200 No High High High NIP 250 95 180 180 1 \Jon 
Oed 4 120 200 280 Yes High Low Either N/R 100 130 105 105 2 Lost 
Oed 5 200 280 200 No Low Low High NIP 170 215 180 180 2 !.ost Yes 
Ded 6 200 200 200 No Low Low Low NIP 100 100 85 100 2 Lost 
Oed 7 280 120 200 No High High High NIP 250 100 190 190 1 \Jon 
Ded 8 280 200 120 Yes High Low Either N/R 150 125 100 125 1 Lost 
Oed 9 120 200 200 No Low Low High NIP 110 180 190 180 3 Lost Yes 
Oed 10 120 200 200 No High High High NIP 110 180 190 180 3 \Jon 
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E.'(per BcdcmlllicDs Audit Eff Qual Disc Audit Bids Win Out 
iment Day 1 2 3 Pluch ort ity losure Rep 1 2 3 Price "tor come Suit 

Ded 11 200 200 200 No High Low Either NIp 100 100 90 100 2 Lost 
Ded 12 200 120 120 No High High High NIP 180 100 110 110 1 Won 
Ded 13 120 200 200 Yes High High High Agree 120 200 195 195 2 Won 
Ded 14 120 200 200 No Low Low Either NIp 100 95 100 100 1 Lost 
Ded 15 200 280 120 No High Low Low NIP 95 100 100 100 3 Lost 
Ded 16 200 280 280 Yes High High High Agree 195 225 270 225 3 Lost No 
Ded 17 200 120 120 No High High H~ NIP 180 105 110 110 1 Won 
Ded 18 120 120 280 No Low LOi Ei er NIp 95 80 110 95 3 Lost 
Ded 19 280 280 120 No Low Low Either NIP 100 150 90 100 2 Lost 
Ded 20 200 200 120 No High High High NIP 190 200 110 190 2 Won 
Ded 21 280 280 120 Yes High High High Agree 250 250 110 250 2 Won 
Ded 22 120 200 280 Yes High High H~h Agree 110 200 255 200 3 Won 
Ded 23 120 200 120 No Low Low Ei er NIP 95 90 90 90 1 Lost 
Ded 24 120 120 280 Yes High High High Agree 110 120 260 120 3 Won 
Ded 25 120 120 120 No High High High NIP 110 120 100 110 2 Lost Yes 
Ded 26 120 200 280 Yes High High High Agree 110 200 260 200 3 Won 
Ded 27 280 120 200 No High Low High NIP 260 120 175 175 1 Lost Yes 
Ded 28 200 280 200 No Low Low Either NIP 90 125 90 90 2 Lost 
Ddb T1 200 280 280 No Low Low High N/P 100 150 200 150 3 Lost Yes 
Ddb T2 280 120 200 Yes Low Low High N/R 100 100 100 100 1 Lost No 
Ddb T3 120 120 280 Yes High High Low Disag 100 100 100 100 3 Won 
Ddb T4 120 200 120 Yes High High Either N/R 100 100 100 100 3 Won 
Ddb T5 120 280 280 No High High H~h NIp 100 100 100 100 1 Won 
Ddb 1 200 280 280 No Low High Ei er NIP 30 100 20 30 2 Won 
DOh 2 120 200 280 No Low Low Low NIP 10 75 10 10 2 Lost 
Ddb 3 120 120 280 Yes Low Low Either N/R 10 65 101 65 3 Lost 
Ddb 4 200 280 200 Yes Low Low Low N/R 50 25 21 25 1 Lost 
Ddb 5 120 120 280 No High Low Either NIp 100 40 21 40 1 Lost 
Ddb 6 200 200 280 No Low Low High NIP 100 45 0 45 . 1 Lost Yes 
Ddb 7 120 280 200 Yes Low Low Either N/R 20 45 21 21 2 Lost 
Ddb 8 120 280 120 No High High High NIP 40 20 0 20 1 Won 
Ddb 9 200 200 120 No Low Low Either NIp· 20 20 75 20 3 Lost 
Ddb 10 280 120 280 Yes High High High Agree 201 100 201 201 1 Won 
Ddb 11 200 200 120 Yes High Low Either N/R 20 10 1 10 1 Lost 
Ddb· 12 200 200 200 No High High High NIp 55 50 1 50 1 Won 
Ddb 13 280 120 200 Yes High Low Low N/R 50 50 0 50 1 Lost 
Ddb 14 280 120 120 No Low High High NIP 121 60 51 60 1 Won 
Ddb 15 280 200 280 No High High High NIp 1 100 185 100 3 Won 
Ddb 16 280 280 280 No High High High NIP 65 75 0 65 2 Won 
Ddb 17 200 120 280 Yes High High High Agree 200 100 280 200 3 Won 
Ddb 18 120 200 280 Yes High High High Agree 200 150 280 200 3 Won 
Ddb 19 120 280 200 No High High High NIP 20 100 101 100 3 ·Won 
Ddb 20 120 200 200 No High High High NIp 51 95 iOO 95 3 Won 
Ddb 21 200 200 120 Yes High High High Agree 200 150 120 150 1 Won 
Ddb 22 120 120 120 No High High High NIp 10 75 25 25 2 Won 
Ddb 23 120 200 200 Yes High High High Agree 200 180 200 200 3 Won 
Ddb 24 280 120 280 Yes High High High Agree 280 100 280 280 1 Won 
Ddb 25 200 200 200 Yes High Low Either N/R 12 15 201 15 3 Lost 

----------------_._- ---- -.-----
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Exper BcdcmplioDs Audit Eff Qual Disc Audit I3ids Win Out 
irnent Day 1 2 3 Purch ort ity losure Rep 1 2 3 Price ner come Suit 

Ddc T1 200 120 120 No High Low High NIp 150 200 100 150 2 Lost Yes 
Ddc T2 120 280 120 Yes High High High Agree 100 100 100 100 1 Won 
Ddc T3 200 280 200 No Low Low Either NIp 100 100 100 100 3 Lost 
Ddc 14 200 280 120 Yes Low Low High N/R 100 100 100 100 2 Lost Yes 
Ddc T5 280 280 120 Yes High High Either N/R 100 100 100 100 1 Won 
Ddc 1 200 200 ·200 No Low Low Either NIp 120 100 50 100 1 Won 
Ddc 2 200 280 280 No Low Low High NIp 200 50 150 150 1 Lost Yes 
Ddc 3 120 120 120 Yes Low Low Low Agree 150 10 20 20 1 Lost 
Ddc 4 280 200 120 Yes High High High Agree 280 200 100 200 1 Won 
Ddc 5 280 200 280 No High Low Either NIp 120 150·180 150 3 Lost 
Ddc 6 200 280 280 Yes High High High Agree 280 280 250 280 1 Won 
Ddc 7 120 280 280 No Low Low High NIp 200 100 180 180 1 Won 
Ddc 8 120 120 200 Yes High High High Agree 100 150 250 150 3 Won 
Ddc 9 200 120 200 No Low Low Either NIP 120 100 80 100 1 Lost 
Ddc 10 280 200 280 Yes High High High Agree 280 250 260 260 1 Lost Yes 
Ddc 11 120 120 280 No Low Low Either NIP 100 100 50 100 1 Lost 
Ddc 12 280 120 280 Yes High High High Agree 250 100 250 250 1 Won 
Ddc 13 280 120 120 Yes Low Low Either N/R 150 75 20 75 1 Won 
Ddc 14 120 120 120 Yes High High High Agree 50 110 110 110 3 Won 
Ddc 15 200 280 280 No Low Low Low NIp 120 100 110 110 1 Lost 
Ddc 16 200 200 200 No High High High NIp 120 120 110 120. 1 Lost Yes 
Ddc 17 280 280 200 No High High High NIp 220 175 110 175 1 Won 
Ddc 18 200 280 280 Yes High High High Agree 150 255 230 230 2 Won 
Ddc 19 280 200 120 No LoY High High NIP 255 155 110 155 1 Lost Yes 
Ddc 20 280 120 200 No Low Low Either NIP 145 100 110 110 1 Lost 
Ddc 21 120 120 280 Yes High High High Agree 35 120 260 120 3 Won 
Ddc 22 200 280 200 No Low High High NIP 100 150 70 100 2 Won 
Ddc 23 120 120 200 Yes High High High Agree 100 110 170 110 3 Won 
Ddc 24 120 200 120 No Low High High NIP o 125 30 30 2 Won 
Ddc 25 120 200 200 Yes Low High High Agree 100 125 160 125 3 Won 
Ddc 26 280 120 280 Yes High High High Agree 250 110 230 230 J. Won 
Ddc 27 120 120 200 Yes High High High Agree 100 110 150 110 3 Won 
Ddc 28 200 200 120 No Low Low Either NIP 50 75 25 50 2 Lost 
Ddc 29 120 200 120 No High High High NIP 60 100 25 60 2 Won 
Ddc 30 200 120 280 Yes High High High Agree 150 110 260 150 3 Won 
Ddc 31 200 200 120 No Low Low Either NIP o 55 50 50 2 Lost 
Ddc 32 200 280 200 Yes High High High Agree 150 240 200 200 2 Won 
Ddc 33 280 200 120 Yes Low Low Either N/R 220 75 55 75 1 Lost 
Ddc 34 280 120 200 Yes High High High Agree 260 110 200 200 1 Won 
Ddc 35 120 120 200 Yes High High High Agree 120 120 250 120 3 Won 
Ddc 36 120 280 120 Yes High Low Either N/R o 155 35 35 2 Lost 
Ddc 37 120 280 200 Yes High High High Agree 120 255 235 235 2 Won 
Ddc 38 200 200 280 Yes High High High Agree 200 155 260 200 3 Won 
Ddc 39 120 280 120 No High High High NIp 100 155 50 100 2 Won 
Ddc 40 280 120 120 Yes High High High Agree 260 120 110 120 1 Won 
Ddc 41 120 280 280 Yes Low Low High N/R 100 155 100 100 2 Lost Yes 
Ddc 42 120 200 200 Yes High High High Agree 100 150 200 150 3 Won 
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APPENDIX D. INSTRUCTIONS 

. In this appendix, the instructions are presented. The instructions were presented on color 

screens on personal computers. A number of different colors were used to provide a more easily 

understood set of instructions. The various colors are not detailed LIl this listing. 

The computer program used to display instructions displayed a single screen at a time and 

allowed the subjects to move backward and forward through the instructions. A gray line 

separating bodies of text is used to delineate separate screens in this listing. 



INSTRUCTIONS 

1. General 

Thank you for your participation in this experiment! 

This is an experiment in the economics of decision 
making. These are the instructions anrl.,if you follow them 
carefully, you can earn considerable sums of money, which will be 
paid to you in CASH at the conclusion of tt'lis experiment 
A variety of organizations have provided funding for this project. 
Feel free to earn as much of their money as you can. 

1. General (continued) 

This particular experiment involves the trading of assets 
(lotteries) among the participants. All trading in this 
e~periment will be conducted through the use of computer 
terminals. No special skiils are required and the instructions 
that follow should provide all the information you need. Be sure 
to ask any questions that you may have during this instruction 
period and ask for assistance, if needed, at any time. 

There will be four parts to the experiment: 

1. These instructions 
2. Five rounds of trading for training 
3. Many rounds of trading in which you earn money 
4. Payment of experimental earnings 

2. Buyers and Seller 

There will be three buyers and one seller. The seller will 
have one asset--a lottery ticket--that must be sold each round or 
market day. Buyers can purchase at most one asset each market 
day. 

3. Umgth of Session 

There will be two parts to the actual trading. Five 
training rounds will be conducted to help familiarize the 
participants with computerized trading. No cash will be earned 
in the training rounds. The training phase will be followed by 

--------------------- -- -- ------- --- --- ---- --- ----- ---
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many rounds of trading in which participants actually eam cash. 

The training phase will be identical to the phase iii which 
cash is earned in all ways, except that it is shorter and you 
will not be paid the amounts you accumulate in the training 
rounds. 

4. Computation of Payments 

All participants will be paid in cash at the end of the 
trading session. Here is how the participants acCumulate cash: 

Seller 

The seller begins with $8.00 in cash. For each of the market 
days, the seller will offer an asset for sale, He/she will accumulate 
cash by collecting from the buyer that purchases the asset the selling 
price. However, the seller's cash balance may be reduced by voluntary 
expenditures that will be explained later. 

4. Computation of Payments (continued) 

Buyers 

Each buyer will be given $8.00 at the start of the trading 
session. Each day one buyer will purchase the one asset 
available that period. When a buyer purchases an asset, his/her 
cash balance will be decreased by the sales price. At this point 
the buyer will own the asset (a lottery ticket). 

Once the asset is sold, the asset can either win or lose. A 
losing lottery ticket is worthless. A winning lottery ticket 
will be worth from $1.20 to $2.80. The way in which this amount 
is determined will be presented shortly. 

Both the seller and buyers will be paid a predetermined 
percentage of the cash balance accumulated at the end of the 
trading session. You will be told this percentage later in these 
instructions. 

5. The Asset (Lottery Ticket) 

The-asset is a lottery ticket. There are two quite 
different types of lottery tickets in this market. They are a 
high and a low value lottery. The high value 
lottery ticket has a 90 percent chance of becoming a 'winner' 
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. (and a 10 percent chance of becoming a 'loser'). A low value 
lottery ticket has a 10 percent chance of becoming a 'winner' 
(and a 90% chance of becoming a 'loser). 

At the start of every round, each buyer will be told the 
amount that he/she will receive if, he/she purchases the asset and 
the asset becomes a winner. This amount will be either $1.20, 
$2.00, or $2.80. The computer will randomly select one 
of these three amounts and each amount is equally likely to be 
chosen (that is, a 1/3 probability of each). This is done 
separately for each buyer so more than one buyer may be assigned 
the same amount Each buyer will know his/her asSigned amount 
each period but will not know the amounts assigned to the other 
buyers. The seller will not be informed of the amount assigned 
each buyer. 

5. The Asset (Lottery Ticket) (continued) 

To review, there are two types of assets: 

High Low 

90% chance of winning 
10% chance of lOSing 

10% chance of v.tinning 
90% chance of losing 

and there are three possib!e winning values: 

Amount 
Probability 

$1.20 
1/3 

$2.00 
1/3 

$2.80 
1/3 

and all losing lottery tickets are worthless (pay $0.00). 

Since winning amounts are assigned randomly and separately 
(with repiacement), it is possible that all buyers will have 
different winning amounts, all three will have the same winning 
amount, or two buyers will have the same winning amounts. There 
is no way one buyer can know the other buyers' winning 
amounts by observing his/her own winning amount. 

.', / 

5. The Asset (Lottery Ticket) (continued) 

An important feature of the market is the determination of 
the value level (high or low). Picture, for 
convenience, two bins (containers). The seller is presented with 
a choice between these two bins each market day. One is the 
'default' bin and the other is the 'alternate' bin. Each bin can 
be thought of as containing 20 balls. The default bin consists 
of 4 green (high) balls and 16 red (low) balls. The 
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alternate bin consists of 16 green and 4 red balls. 
Thus, 20% of the balls in the default bin are green while 
80% of the balls in the alternate are green. 

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 0 0 0 0 0 0 

0 0 
0 0 
0 0 
0 0 

Defaul't Alternate 
20% chance of high 80% chance of 

5. The Asset (Lottery Ticket) (continued) 

Each day the seller must choose the bin from which the 
lottery will be selected. He/she may 'reach into' either the 
default bin (with an 20% probability of pulling out a high 
value) or the a1temate bin (80% chance of high). It 
costs the seller nothing to use the default bin. Ho,,.,evef, it 
costs $0.40 for the seller to use the a1temate bin. 

Thus, the following choices are presented to the seller: 

Choose Default Bin Action 
$ 0.00 Cost 

20% chance of high Effects 
80% chance of low 

Choose Alternate Bin 
$ 0.40 
80% chance of high 

20% chance of low 

The buyers will never be informed of which bin the seller 
selected. 

The seller will know immediately which asset value (high or 
low) was obtained from the selected bin. 

':";. ''(,!,', ':,,' 

6. Seller's Disclosure 

high 

Once the seller has obtained the asset, he/she must choose a 
disclosure to send to the buyers. Three choices are available. 
The seller may report the asset's value is high, low 
or either. The disclosure selected by the seller need not 
be truthful. Thus, the seller can report the asset value is 
high when the actual value is low. The seller could 
also report low when the actual value is high. 

Thus: 

147 



Actual Quality Possible Disclosures 

:-> 
High ---------+-> :-> 

:-> 
Low ---------+-> :-> 

7. Sale of the Asset (Lottery Ticket) 

After the seller has chosen the disclosure, the 

High 
Low 
Either 

High 
Low 
Either 

buyer then makes bids to buy the asset. In a general sense, a 
bid is a communication by the buyer of the maximum he/she is 
willing to pay for the asset. The buyer that submits the highest 
bid purchases the asset. If more than buyers tie with the 
highest bid, the computer will randomly determine the winning 
buyer (like a 'coin toss'). 

The purchase price of the asset will be an amount equal to 
the second highest bid. 

7. Sale of Asset (Lottery Ticket) (continued) 

Consider the following bids: 

Example A B C 0 E 

Buyer 1 $ 2.24 $ 1.16 $ 0.33 $ 0.66 $1.65 
Buyer 2 1.98 1.32 0.88 0.66 1.65 
Buyer 3 1.50 1.82 0.88 0.66 2.01 

Winner Buyer 1 Buyer 3 ~ or 3 1,2, or 3 Buyer 3 
Price 1.98 1.32 0.88 0.66 1.65 

You shol:ld be sure you understand how the winning buyer and 
the sale price were determined. 

Note that although a buyer cannot pay more than his/her bid 
(and may often pay less) a buyer should be prepared to pay an 
amount as high as the bid. In examples C and 0, the winning 
bidder paid an amount equal to his/her bid. After the sale 
takes place, all parties will observe the bids that were made. 

"::;' l •• 
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8. Events After the Sale 

When the sale takes place, the seller's cash balance is 
increased ty the purchase price and the winning buyer's cash 
balance is decreased by the purchased price. That buyer now owns 
the asset (lottery ticket) .. 

To determine if the asset 'wins' or 'loses,' a random number 
from 1 and 100 is drawn (by the computer), If the actual quality 
is high (90), the asset is a winner if the number drawn is 
90 or less (that is, there is a 90% chance of winning). If the 
actual quality is low (10), the asset is a winner if the 
number drawn is 10 or less (a 10% chance of winning). 

If the asset is a winner, the buyer holding that asset has 
his/her cash balance increased by the amount ($1.20, $2.00, or 
$2.80) observed by that buyer at the beginning of the round. 

None of the buyers will be told the actual value of the 
asset (the seller already knows that), but everyone will know 
if the asset was a winner. 

There will be a minimum of 25 rounds in which you will 
accumulate cash. Starting on day 25, the experimenter will 
~a_~~~~~~~ro~tl~~sh~~ 
different numbers, the session will continue at least one more 
round. If the two numbers are the same, the session will end 
immediately. Thus, there is a 1/6 chance that the experiment 
will end after the current period (for rounds on or ~fter 25) and 
a 5/6 chance it will continue at least another round. 

It is possible that a dice roll of • pairs' will not be seen for 
many rounds beyond round 25. Should the time allotted for this 
session expire prior to a roll of 'pairs,' you and the other three 
participants will be brought back together at your earliest 
convenience to continue additional rounds until a roll of 'pairs' 
is seen. 

9. Summary of Sequence 

1} Each buyer's value for a winning asset (either $1.20, $2.00, 
or $2.80) is determined and communicate<! privately. 

2) The seller determines whether to use the default bin (cost 
$0.00) or the alternate bin (cost $0.40) and the actual value of 
the asset is randomly determined given the bin selection. 

----- --------_._- ----
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3) The seller chooses the disclosure. 

4) The buyers submit bids. The buyer with the highest bid 
purchases the asset at a price equal to the second highest bid. 

5) The asset is determined to be a winner or loser randomly 
given the actual qUality. The buyer receives the proper 
amount. All bids are then communicated. 

Repeat the above for 5 training days and many additional 
rounds. 

10. End of the Session 

At the end of the session, each buyer will be paid cash 
equal to 60% of his/her accumulated cash balance. The seller will 
receive an amount equal to 20% of his/her accumulated cash 
balance. 

Now, sample screens will be shown to familiarize you with 
the computerized trading mechanism. 
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INSTRUCTlONS 

1. General 

Thank you for your participation in this experiment! 

This is an experiment in the economics of decision 
making. These are the instructions and if you follow them 
carefully, you can earn considerable sums of money, which will be 
paid to you in CASH at the conclusion of this experiment. 
A variety of organizations have provided funding for this 
project. 

Feel free to earn as much of their money as you can. 

1. General (continued) 

This particular experiment involves the trading of assets 
(!otteries) among the partiCipants. All trading in this 
experiment will be conducted through the use of computer 
terminals. No special skills are required and the instructions 
that follow should provide all the information you need. Be sure 
to ask any questions that you may have during this instruction 
period and ask for assistance, if needed. at any time. 

There will be four parts to the experiment: 

1. These instructions 
2. Five rounds of trading for training 
3. Many rounds of trading in which you earn money 
4. Payment of experimental earnings 

2. Buyers and Seller 

There will be three buyers and one seller. The seller will 
have one asset--a lottery ticket--that must be sold each round or 
market day. Buyers can purchase at most one asset each market 
day. 

3. Length of Session 

There will be two parts to the actual trading. Five 
training rounds will be conducted to help familiarize the 
participants with computerized trading. No cash will be earned 

------------ --- .. --- .. _- .-. -- -------
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in the training rounds. The training phase will be followed by 
many rounds of trading in which participants actually earn cash. 

The training phase will be identical to the phase in which 
cash is earned in all ways, except that it is shorter and you 
will not be paid the amounts you accumulate in the training 
rounds. 

4. Computation of Payments 

All participants will be paid in cash at the end of the 
trading session.· Here is how the participants accumulate cash: 

Seller 

The seller begins with $8.00 in cash. For each of the market 
days, the seller Will offer an asset for sale. He/she will accumulate 
cash by collecting from the buyer that purchases the asset the selling 
price. However, the seller's cash balance may be reduced by voluntary 
expenditures that will be explained later. 

4. Computation of Payments (continued) 

Buyers 

Each buyer will be given $8.00 at the start of the trading 
session. Each day one buyer will purchase the one asset 
available that period. When a buyer purchases an asset, his/her 
cash balance will be decreased by the sales price. At this point 
the buyer will own the asset (a lottery ticket). 

Once the asset is sold, the asset can either win or lose. A 
losing lottery ticket is worthless. A winning lottery ticket 
will be worth from $1.20 to $2.80. The way in which this amount 
is determined will be presented shortly. 

Both the seHer and buyers will be paid a predetermined 
percentage of the cash balance accumulated at the end of the 
trading session. You will be told this percentage later in these 
instructions. 

5. The Asset (Lottery Ticket) 

The asset is a lottery ticket. There are two quite 
different types of lottery tickets in this market. They are a 
high and a low value lottery. The high value 
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lottery ticket has a 90 purcent chan~e of becoming a 
'winner' (and a 10 percent chance of becoming a 'loser'). A low 
value lottery ticket has a 10 percent chance of becoming a 
'winner' (and a 90% chance of becoming a'ioser'). 

At the start of every round, each buyer will be told the 
amount that he/she will receive if he/she purchases the asset and 
the assei becomes a winner. This amount will be either $1.20, 
$2.00, or $2.80. The computer will randomly select one of 
these three amounts and each amount is equally likely to be 
chosen (that is, a 1/3 probability of each). This is done 
separately for each buyer so more than one buyer may be assigned 
the same amount. Each buyer will know his/her assigned amount 
each period but will not know the amounts assigned to the other 
buyers. The seller will not be infonned of the amount assigned 
each buyer. 

5. The Asset (Lottery Ticket) (continued) 

To review, there are two types of assets: 

High Low 

90% chance of winning 
~ 0% chance of lOSing 

10% chance of winning 
90% chance of lOSing 

and there are three possible winning values: 

Amount 
Probability 

$1.20 
1/3 

$2.00 
1/3 

$2.80 
1/3 

and all losing lo~er'l tickets are worthle?S (pay $0.00). 

Since winning amounts are asSigned randomly and separately 
(with replacement), it is possible that all buyers will have 
different winning amounts, all three will have the same winning 
amount, or two buyers will have the same winning amounts. There 
is no way one buyer can know the other buyers' winning 
amounts by observing.his/her own winning amount. 

5. The Asset (Lottery Ticket) (continued) 

An important feature of the market is the determination of 
the value level (high or low). Picture, for 
convenience, two bins (containers). The seller is presented with 
a choice between these two bins each market day. One is the 
'default' bin and the other is the . alternate' bin. Each bin can 
be thought of as containing 20 balls. The default bin consists 
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of 4 green (high) balls and 16 red (low) balls. The 
alternate bin consists of 16 green and 4 red balls. 

Thus, 20% of the balls in the default bin are green while 
80% of the balls in the alternate are green. 

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 0 0 0 0 0 0 

0 0 

0 0 

0 0 

0 0 

Default Alternate 
20% chance of high 80% chance of 

5. The Asset (Lottery TIcket) (continued) 

Each day the seller must choose the bin from which the 
iottery will be selected. He/she may 'reach into' either the 
default bin (with an 20% probability of pulling out a high 
value) or the alternate bin (80% chance of high). It 
costs the seller nothing to use the default bin. However, it 
costs $0.40 for the seller to use the alternate bin. 

Thus, the following choices are presented to the sellE>~: 

Choose Default Bin Action 
$ 0.00 Cost 

20% chance of high Effects 
80% chance of low 

Choose Alternate Bin 
$ 0.40 . 

80% chance of high 
20% chance of low 

The buyers will never be informed of which bin the seller 
selected. 

The seller will know immediately which asset value (high or 
low) was obtained from the selected bin. 

,1.". 

6. Seller's Disclosure 

high 

Once the seller has obtained the asset, he/she must choose a 
disclosure to send to the buyers. Three choices are available. 

The seller may report the asset's value is high, low 
or either. The disclosure selected by the seller need not 
be truthful. Thus, the seller can report the asset value is 
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high when the actual value is low. The seller could 
also report low when the actual value is high. 

Thus: 

Actual Quality Possible Disclosures 

7. Verification 

:-> 
High ---------+-> :-> 

:-> 
Low ---------+-> :-> 

High 
Low 
Either 

High 
Low 
Either 

The ~",lIer has the option of purchasing verification. If a 
seller desires to purchase verification it will cost him/her 
$0.18. The choice to make this purchase is made prior to 
the seller's selection of the bin. 

Verification, if purchased and presented, will always 
truthfully report on the accuracy of the disclosure. The 
buyers will know if the seller has purchased verification even if 
the seller chooses not to report the results of the 
verification. 

7. Verification (continued) 

The following four verification reports can be seen: 

P.gree: The high or low disclosure is 
true. 

Disagree: The high or low disclosure is 
false. 

Not Reported: Verification had been purchased, but the 
seller choose not to report the verification 
results (when high or low is the 
disclosure) or either was disclosed. 

Not Purchased: Verification had not been purchased. 
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When the disclosure is either, the verification report 
will be either Not Reported (if verification was purchased) or 
Not Purchased Of verification was not purchased). Thus Agree or 
Disagree will only be seen when the disclosure is high or 
low and verification was purchased. 

8. Sale of the Asset (Lottery Ticket) 

After the seller has chosen the disclosure and, if 
applicable, whether to report the results of verification, the 
buyer then makes bids to buy the asset. In a general sense, a 
bid is a communication by the buyer of the maximum he/she is 
willing to pay for the asset. The buyer that submits the highest 
bid purchases the asset. If more than buyers tie with the 
highest bid, the computer will randomly determine the winning 
buyer (like a 'coin toss'). 

The purchase price of the asset will be an amount equal to 
the second highest bid. 

8. Sale of Asset (Lottery Ticket) (continued) 

Consider the follOwing bids: 

Example A B C 0 E 

Buyer 1 $ 2.24 $ 1.16 $ 0.33 $ 0.66 $1.65 
Buyer 2 1.98 1.32 0.88 0.66 1.65 
Buyer 3 1.50 1.82 0.88 0.66 2.01 

Winner Buyer 1 Buyer 3 2 or 3 1,2, or 3 Buyer 3 
Price 1.98 1.32 0.88 0.66 1.65 

You should be sure you understand how the 'Mnning buyer and 
the sale price were determined. 

Note that although a buyer cannot pay more than his/her bid 
(and may often pay less) a buyer should be prepared to pay an 
amount as high as the bid. In examples C and 0, the winning 
bidder paid an amount equal to his/her bid. After the sale 
takes place, all parties win observe the bids that were made. 

9. Events After the Sale 

When the sale takes place, the seller's cash balance is 
increased by the purchase price and the winning buyer's cash 
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balance is decreased by the purchased price. That buyer now owns 
the asset (lottery ticket). . 

To determine if the asset 'wins' or 'loses,' a random number 
from 1 and 100 is drawn (by the computer). If the actual quality 
is high (90), the asset is a winner if the number drawn is 
90 or less (that is, there is a 90% chance of winning). If the 
actual quality is low (10), the asset is a winner if the 
number drawn is 10 or less (a 10% chance of winning). 

If the asset is a winner, the buyer holding that asset has 
his/her cash balance increased by the amount ($1.20, $2.00, or 
$2.80) observed by that buyer at the beginning of the round. 

None of the buyers will be told the actual value of the 
asset (the seller already knows that), but everyone will know 
if the asset was a winner. 

-''t'--:"'~' .. 

9. Events After the Sale (continued) 

There will be a minimum of 25 rounds in which you will 
accumulate cacm. Starting on day 25, the experimenter will 
role a pair of dice at the end of the round. If the dice show two 
different numbers, the session will continue at least one more 
round. If the two numbers are the same, the session wili end 
immediately. Thus, there is a 1/6 chance that Uie experiment 
will end after the current period (for rounds on or after 25) and 
a 5/6 chance it will continue at least another round. 

It is possible that a dice roll of 'pairs' will not be seen for 
many rounds beyond round 25. Should the time allotted for this 
session expire prior to a roll of 'pairs,' you and the other three 
participants will be brought back together at your earliest 
convenience to continue additional rounds until a roll of 'pairs' 
is seen. 

10. Summary of Sequence 

1) Each buyer's value for a winning asset (either $1.20, $2.00, 
or $2.80) is determined and communicated privately. 

2) The seller determines whether or not to purchase verification 
(cost $0.30). 

3) The seller determines whether to use the default bin (cost 
$0.(0) or the alternate bin (cost $0.40) and the actual value of 
the asset is randomly determined given the bin selection. 

------------------ --
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4) The seller chooses the disclosure and, if applicable, chooses 
whether to communicate the verification report. 

5) The buyers submit bids. The buyer with the highest bid 
purchases the asset at a price equal to the second highest bid. 

6) The asset is determined to be a winner or loser randomly 
given the actual quality. The buyer receives the proper 
amount. All bids are then communicated. 

Repeat the above for 5 training days and many additional 
rounds. 

11. End of the Session 

At the end of the session, each buyer will be paid cash 
equal to 60% of his/her accumulated cash balance. The seller will 
receive an amount equal to 20% of his/her accumulated cash 
balance. 

12. Use of the Computer Terminal 

Now, sample screens wi!! be shown to i'a.rniliarize you with 
the computerized trading mechanism. 
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INSTRUCTIONS· 

1. General 

Thar.k you for your participation in this experiment! 

Thi~ is an experiment in the economics of decision 
making. These are the instructions and if you follow them 
carefully, you can earn considerable sums of money, which will be 
paid to you in CASH at the conclusion of this experiment. 
A variety of organizations have provided funding for this project. 
Feel free to earn as much of their money as you can . 

.... ~..: .... ::. ~.' . ',' : . '.~ :"" , .. 

1. General (continued) 

This particular experiment involves the trading of assets 
(lotteries) among the partiCipants. All trading in this 
experiment will be condu(.1ed through the use of computer 
terminals. No special skills are required and the instructions 
that follow should provide all the information you need. Be sure 
to ask any questions that you may have during this instruction 
period and ask for assistance, if needed, at any time. 

There will be four parts to the experiment: 

1. These instructions 
2. Rve rounds of trading for training 
3. Many rounds of trading in which you earn money 
4. Payment of experimental earnings 

,",', .. , . 

2. Buyers and Seller 

There will be three buyers and one seller. The seller will 
have one asset--a lottery ticket--that must be sold each round or 
market day. Buyers can purchase at most one asset each market 
day. 

3. Length of Session 

There will be two parts to the actual trading. Rve 
training rounds will be conducted to help familiarize the 
participants with computerized trading. No cash will be earned 
in the training rounds. The training phase will be followed by 
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many rounds of trading in which participants actually earn cash. 

The training phase will be identical to the phase in which 
cash is earned in all ways, except that it is shorter and you 
will not be paid the amounts you accumulate in the training 
rounds. 

4. Computation of Payments 

All participants will be paid in cash at the end of the 
trading session. Here is how the participants accumulate cash: 

Seller 

The seller begins with $8.00 in cash. For each of the market 
days, the seller will offer an asset for sale. He/she will accumulate 
cash by collecting from the buyer that purchases the asset the selling 
price. However, the seller's cash balance may be reduced by voluntary 
expenditures that will be explained later. 

4. Computation of Payments (continued) 

Buyers 

Each buyer will be given $8.00 at the start of the trading 
session. Each day one buyer will purchase the one asset 
available that period. When a buyer purchases an asset, his/her 
cash balance will be decreased by the 3ales price. At this point 
the buyer will own the asset (a lottery ticket). 

Once the asset is sold, the asset can either win or lose. A 
lOSing lottery ticket is worthless. A winning lottery ticket 
will be worth from $1.20 to $2.80. The way in which this amount 
is determined will be presented shortly. 

Both the seller and buyers will be paid a predetermined 
percentage of the cash balance accumulated at the end of the 
trading session. You will be told this percentage later in these 
instructions. 

5. The Asset (Lottery Ticket) 

The asset is a lottery ticket. Theie are two quite 
different types of lottery tickets in this market. They are a 
high and a low value lottery. The high value 
lottery ticket has a 90 percent chance of becoming a 'winner' 
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(and a 10 percent chance of becoming a 'loser'). A low value 
lottery ticket has a 10 percent chance of becoming a 'winner' 
(and a 90% chance of becoming a 'loser'). 

At the start of every round, each bUy6f will be told the 
amount that he/she will receive if he/she purchases the asset and 
the asset becomes a winner. This amount will be either $1.20, 
$2.00, or $2.80. The computer will randomly select one 
of these three amounts and each amount is equally likely to be 
chosen (that is, a 1/3 probability of each). This is done 
separately for each buyer so more than one buyer may be assigned 
the same amount Each buyer will know his/her assigned amount 
each period but will not know the amounts assigned to the other 
buyers. The seller will not be informed of the amount assigned 
each buyer. 

5. The Asset (Lottery Ticket) (continued) 

To review, there are two types of assets: 

High Low 

90% chance of winning 
10% chance of losing 

10% chance of winning 
90% chance of losing 

and there are three possible winning values: 

Amount 
Probability 

$1.20 
1/3 

$2.00 
1/3 

$2.80 
1/3 

and all losing lottery tickets are worthless (pay $0.00). 

Since winning amounts are assigned randomly and separately 
(with replacement), it is possible that all buyers will have 
different winning amounts, all three will have the same winning 
amount, or two buyers will have the same winning amounts. There 
is no way one buyer can know the other buyers' winning 
amounts by observing his/her own winning amount. 

5. The Asset (Lottery Ticket) (continued) 

An important feature of the market is the determination of 
the value level (high or low). Picture, for 
convenience, two bins (containers). The seller is presented with 
a choice between these two bins each market day. One is the 
'default' bin and the other is the 'alternate' bin. Each bin can 
be thought of as containing 20 balls. The default bin consists 
of 4 green (high) balls and 16 red (low) balls. The 
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alternate bin consi;its of 16 green and 4 red balls. 
Thus, 20% of the balls in the default bin are green while 
80% of the balls in the alternate are green. 

0000011 0 0 0 ooolli 0 0 0 
o 000 0 0 0 0 
00000 0 0 0 

0 0 
0 0 
0 0 
0 0 

Default Alternate 
20% chance of high 80% chance of high 

~: .• ~:;""~;:.j;:'.~. >I ...... .;.;,... ~·': ••• ':"'::i.·. ,: .• ~ •. .~ •.. : ~ ..... , __ ..•. """~:," ~ ..• :'.,.", ... : ...... , .. ';'~~.·r: .. :,~:~:.::.:...:-;.~;;"~·· 

5. The Asset (lottery Ticket) (continued) 

Each day the seller must choose the bin from which the 
lottery will be selected. He/she may 'reach into' either the 
default bin (with an 20% probability of pulling out a high 
value) or the alternate bin (80% chance of high). It 
costs the seller nothing to use the default bin. However, it 
costs $0.40 for the seller to use the alternate bin. 

Thus, the follOwing choices are presented to the seller: 

Choose Default Bin Action 
$ 0.00 Cost 

20% chance of high Effects 
80% chance of low 

Choose Alternate Bin 
$ 0.40 
80% chance of high 

20% chance of low 

The buyers will never be informed of which bin the seller 
selected. 

The seller will know immediately which asset value (high or 
low) was obtained from the selected bin. 

6. Seller's Disclosure 

Once the seller has obtained the asset, he/she must choose a 
disclosure to send to the buyers. Three choices are available. 
The seller may report the asset's value is high, low 
or either. The disclosure selected by the seller need not 
be truthful. Thus, the seller can report the asset value is 
high when the actual value is low. The seller could 
also report low when the actual value is high. 

Thus: 

162 



Actual Quality Possible Disclosures 

:-> 
High ---------+-> :-> 

:-> 
Low ---------+-> :-> 

7. Sale of the Asset (Lottery Ticket) 

After the seller has chosen the disclosure, the 

High 
Low 
Either 

High 
Low 
Either 

buyer then makes bids to buy the asset. In a general sense, a 
bid is a communication by the buyer of the maximum he/she is 
willing to pay for the asset. The buyer that submits the highest 
bid purchases the asset. If more than buyers tie with the 
higt'lest bid, the computer will randomly determine the winning 
buyer (lilte a 'coin toss'). 

The purchase price of the asset will be an amount equal to 
the second highest bid. 

7. Sale of Asset (Lottery Ticket) (continued) 

Consider the following bids: 

Example A B C 0 E 

Buyer 1 $ 2.24 $ 1.16 $ 0.33 $ 0.66 $ 1.65 
Buyer 2 1.98 1.32 0.88 0.66 1.65 
Buyer 3 1.50 1.82 0.88 0.66 2.01 

Winner Buyer 1 Buyer 3 2 or 3 1 ,2, or 3 Buyer 3 
Price 1.98 1.32 0.88 0.66 1.65 

You should be sure you understand how the winning buyer and 
the sale price were determined. 

Note that although a buyer cannot pay more than his/her bid 
(and may often pay less) a buyer should be prepared to pay an 
amount as high as the bid. In examples C and 0, the winning 
bidder paid an amount equal to his/her bid. After the sa!e 
takes place, all parties will observe the bids that were made . 

•• • ~. ,-.".' 0", , ' • 
'" ....... -....... . 
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8. Events After the Sale 

When the sale takes place, the seller's cash balance is 
increased by the purchase price and the winning buyer's cash 
balance is decreased by the purchased price. That buyer now owns 
the asset (lottery ticket). 

To determine if the asset 'wins' or 'loses,' a random number 
from 1 and 100 is drawn (by the computer). If the actual quality 
is high (90), the asset is a winner if the number drawn is 
90 or less (that is, there is a 90% chance of winning). If the 
actual quality is low (10), the asset is a winner if the 
number drawn is 10 or less (a 10% chance of winning). 

If the asset is a winner, the buyer holding that asset has 
his/her cash balance increased by the amount ($1.20, $2.00, or 
$2.80) observed by that buyer at the beginning of the round. 

8. Events After the Sale (Investigation) 

None of the buyers will be told the actual value of the 
asset (the seller already knows that) at this point However, 
if the seller discloses high and the asset lost, the buyer 
who purchased the asset may investigate the disclosure. 

Investigation can occur only when two events· happen. The 
seller must have reported high and the asset must have lost. 
When this occurs, the buyer that purchased the asset must decide 
whether or not to investigate the disclosure. If the buyer chooses 
not to investigate, the cash balances (already having been adjusted 
for the sale) are not changed. The buyers who did not purchase the 
asset are not affected by the investigation process. 

8. Events After the Sale (Investigation) 

If the buyer chooses to investigate. One of two things happen, 
depending on the actual quality of the asset. Investigation always 
accurately determines actual quality. 

If the actual quality of the asset was high, the buyer must 
pay investigation costs. His/her balance is reduced by 50 cents. 

If the actual quality of the asset was low, the seller 
must reimburse the buyer. The amount of that reimbursement is the 
sales price of the asset less 10% of the redemption value of that buyer. 
However, if the buyer paid more than 90% of his/her redemption 
value, the sales price used in the computation of the reimbursement will 
be reduced to that amount. The buyer's cash balance would be increased 
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by this reimbursement. The seller's cash balance would be reduced by the 
reimbursement. Also, the seller would pay the investigation costs of 
50 cents. 

8. Events After the Sale (Investigation) 

When investigation is possible. the purchasing buyer will be 
prompted to choose whether or not to investigate. He/she will be 
told the cash consequence of not investigating (no change) or the 
two possible consequences should he/she investigate (pay 50 cents or 
receive a reimbursement--the amount of the potential reimbursement 
will be displayed for the buyer). 

All parties will be informed whether or not investigation 
took place. If investigation was undertaken, the results of that 
investigatio"l will be reported to all parties. 

8. Events After the Sale (continued) 

There will be a minimum of 25 rounds in which you will 
accumulate cash. Starting on day 25, the experimenter will 
role a pair of dice at the end of the round. If the dice show two 
different numbers, the session wi!! continue at least one more 
round. If the two numbers are the same, the session will end 
immediately. Thus, there is a 1/6 chance that the experiment 
will end after the current period (for rounds on or after 25) and 
a 5/6 chance it will continue at least another round. 

It is possible that a dice roll of • pairs' will not be seen for 
many rounds beyond round 25. Should the time allotted for this 
session expire prior to a roll of 'pairs,' you and the other three 
participants will be brought back together at your earliest 
convenience to continue additional rounds until a roll of • pairs' 
is seen. 

9. Summary of Sequence 

1) Each buyer's value for a winning asset (either $1.20, $2.00, 
or $2.80) is determin9d and communicated privately. 

2) The seller determines whether to use the default bin (cost 
$0.00) or the alternate bin (cost $0.40) and the actual value of 
the asset is randomly determined given the bin selection. 

3) The seller chooses the disclosure. 
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4) The buyers submit bids. The buyer with the highest bid 
purc~ases the asset at a price equal to the second highest bid. 

5) The asset is determined to be a winner or loser randomly 
given the actual qUality. The buyer receives the proper 
amount All bids are then communicated. 

6) If the seHer disclosed high and the asset lost, the 
investigation may take place and its outcome is revealed. 

Repeat the above for 5 training days and many additional 
rounds. 

10. End of the Session 

At the end of the session, each buyer will be "paid cash 
equal to 60% of his/her accumulated cash balance. The seller .. ·.·m 
receive an amount equal to 20% of his/her accumulated cash 
balance. 

11. Use of the Computer Terminal 

Now, sample screens will be shown to familiarize you with 
the computerized trading mechanism. 
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INSTRUCTIONS 

1.' General 

Thank you for your participation in this experiment! 

This is an experiment in the economics of decision 
making. These are the instructions and if you follow them 
carefully, you can earn considerable sums of money, which will be 
paid to you in CASH at the conclusion of this experiment. 
A variety of arganizations have provided funding for this 
project. 

Feel free to earn as much of their money as you can. 

1. General (continued) 

This particular experiment involves the trading of assets 
(Iatteries) among the participants. All trading in this 
experiment will be conducted thraugh the use of computer 
terminals. No. special skills are required and the instructions 
that follow shO,uld provide all the information you need. Be sure 
to ask any questions that you may have during this instruction 
period and ask for asSistance, if needed, at any time. 

There will be four parts to the experiment: 

i . These instructions 
2. Five rounds of trading for training 
3. Many rounds of trading in which you earn money 
4. Payment of experimental earnings 

... :,.: .. ~ ... - :.: .' " 

2. Buyers and Seller 

There will be three buyers and one seller. The seller will 
have one asset--a lottery ticket--that must be sold each round or 
market day. Buyers can purchase at most one asset each market 
day. 

3. Length of Session 

There will be two parts to the actual trading. Five 
training rounds will be conducted to help familiarize the 
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participants with computerized trading. No cash will be earned 
in the training rounds. The training phase will be followed by 
many rounds of trading in which participants actually earn cash. 

The training phase will be identical to the phase in which 
cash is earned in all ways, except that it is shorter and you 
will not be paid the amounts you accumulate in the training . 
rounds. 

4. Computation of Payments 

All participants will be paid in cash at the end of the 
trading session. Here is how the participants accumulate cash: 

Seller 

The seller begins with $8.00 in casl1. For each of the market 
days, the seller will offer an asset for sale. He/she will accumulate 
cash by collecting from the buyer that purchases the asset the selling 
price. However, the seller's cash balance may be reduced by voluntary 
expenditures that will be explained later. 

4. Computation of Payments (continued) 

Buyers 

Each buyer will be given $8.00 at the start of the trading 
session. Each day one buyer will purchase the one asset 
available that period. When a buyer purchases an asset, his/her 
cash balance will be decreased by the sales price. At this point 
the buyer will own the asset (a lottery ticket). 

Once the asset is sold, the asset can either win or lose. A 
lOSing lottery ticket is worthless. A winning lottery ticket 
will be worth from $1.20 to $2.80. nle way in which this amount 
is determined will be presented shortly. 

80th the seller and buyers will be paid a predetermined 
percentage of the cash balance accumulated at the end of the 
trading session. You will be told this percentage later in these 
instructions . 

. " .":". 

5. The Asset (Lottery TIcket) 

The asset is a lottery ticket. There are two quite 
differeni lypes of lottery tickets in this market. They are a 

---------------- . __ . -.--
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high and a low value lottery. The high value 
lottery ticket has a SO percent chance of becoming a 
'winner' (and a 10 percent chance of becoming a'ioser'). A low 
value lottery ticket has a 10 percent chance of becoming a 
'winner' (and a 90% chance of becoming a'ioser'). 

At the start of every round, each buyer will be told the 
amount that he/she will receive if he/she purchases the asset and 
the asset becomes a winner. This amount wiil be eiin~ $1.20, 
$2.00, or $2.80. The computer will randomly select one of 
these three amounts and each amount is equally likely to be 
chosen (that is, a 1/3 probability of each). This is done 
separately for each buyer so more than one buyer may be assigned 
the same amount. Each buyer will know his/her assigned amount 
each period but will not know the amounts asSigned to the other 
buyers. The seller will not be informed of the amount assigned 
each buyer. 

';'." 

5. The Asset (Lottery TIcket) (continued) 

To review, there are two types of assets: 

High Low 

90% chance of winning 
1 0% chance of losing 

1 0% chance of winning 
90% chance of losing 

and there are three possible winning values: 

Amount 
Probability 

$1.20 
1/3 

$2.00 
1/3 

$2.80 
1/3 

and all losing lottery tickets are worthless (pay $0.(0). 

Since winning amounts are assigned randomly and separately 
(with replacement), it is possible that all buyers' will have 
different winning amounts, all three will have the same winning 
amount, or two buyers will have the same winning amounts. There 
is no way one buyer can know the other buyers' winning 
amounts by observing his!her own winning amount. 

", ".~. ';., -' ;~',~::~;:,.;.: .. -" .. ;~;':')',. 

5. The Asset (Lottery TIcket) (continued) 

An important featurE'! of the market is the determination of 
the value level (high or law). Picture, for 
convenience, two bins (containers). The seller is presented with 
a choice between these two bins each market day. One is the 
• default' bin and the other ;5 the . alternate' bin. Each bin can 
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be thought of as containing 20 balls. The default bin consists 
of 4 green (high) balls and 16 red (low) balls. The 
alternate bin consists of 16 green and 4 red balls. 

Thus, 20% of the balls in the default bin are green while 
80% of the balls in the alternate are green. 

o 0 000 

o 0 0 0 0 
o 0 0 0 0 
o 0 0 0 0 

Default 
20% chance of high 

o 0 0 0 0 

00000 
00000 

o 0 0 0 0 

Alternate 
80% chance of high 

5. The Asset (Lottery Ticket) (continued) 

Each day the seller must choose the bin from which the 
lottery wiii be selected. He/slie may 'reach into' either the 
default bin (with an 20% probability of pulling out a high 
value) or the alternate bin (80% chance of high). It 
costs the seller nothing to use the default bin. However, it 
costs $0.40 for the seller to use the alternate bin. 

Thus, the following choices are presented to the seller: 

Choose Default Bin Action 
$ 0.00 Cost 

20% chance of high Effects 
80% chance of low 

Choose Alternate Bin 
$ 0.40 
80% chance of high 

20% chance of low 

The buyers will never be informed of which bin the seller 
selected. 

The seller will know immediately which asset value (high or 
low) was obtained from the selected bin . 

''''''~'''', - .. ' . . . '.~;: ~.~.' '.~.~ .,~. 

6. Seller's Disclosure 

Once the seller has obtained the asset, he/she must choose a 
disclosure to send to the buyers. Three choices are available. 

The seller may report the asset's value is high, low 
or either. The disclosure selected by the seller need not 
be truthful. Thus, the seller can report the asset value is 
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high when the actual value is low. The seller could 
also report low when the actual value is high. 

Thus: 

Actual Quality Possible Disclosures 

1_, 
1 • 

High ---------+-> :-> 

:-> 
Low ---------+-> :-> 

High 
Low 
Either 

High 
Low 
Either 

. ".;;'~. '.. . .. ' ... /:".~ 

7. Verification 

The seller has the option of purchasing verification. If a 
seller desires to purchase verification it will cost him/her 
$0.18. The choice to make this purchase is made prior to 
the seller's selection of the bin. 

Verification, if purchased and presented, will always 
truthfully report on the accuracy of the disclosure. The 
buyers will know if the seller has purchased verification even if 
the seller chooses not to report the results of the 
verification. 

7. Verification (continued) 

The follOwing four verification reports can be seen: 

Agree: The high or low disclosure is 
true. 

Disagree: The high or low disclosure is 
false. 

Not Reported: Verification had been purchased, but the 
seller choose not to report the verification 
results (when high or low is the 
disclosure) or either was disclosed. 

Not Purchased: Verification had not been purchased. 

When the disclosure is either, the verification report 
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will be either Not Reported (if verification was purchased) or 
Not Purchased (If verification was not purchased). Thus Agree or 
Disagree will only be seen when the disclosure is high or 
low and verification was purchased. 

S. Salt~ of the Asset (Lottery Ticket) 

After the seller has chosen the disclosure and, if 
applicable, whether to report the results of verification, the 
buyer then makes bids to buy the asset. In a general sense, a 
bid is a communication by the buyer of the maximum he/she is 
willing to pay for fue asset. TI"'.e buyer tha' sr.:bmits thE) !".lghest 
bid purchases the asset. If more than buyers tie with the 
highest bid" the computer will randomly determine the winning 
buyer (like a 'coin toss'). 

The purchase price of the asset will be an amount equal to 
the second highest bid. 

8. Sale of Asset (Lottery Ticket) (continued) 

Consider the following bids: 

Example A B C 0 E 

Buyer 1 $ 2.24 $ 1.16 $ 0.33 $ 0.66 $ 1.65 
Buyer 2 1.98 1.32 0.88 0.66 1.65 
Buyer 3 1.50 1.82 0.88 0.66 2.01 

Winner Buyer 1 Buyer 3 2 or 3 1,2, or 3 Buyer 3 
Price 1.98 1.32 0.88 0.66 1.65 

You should be sure you understand how the winning buyer and 
the sale price were determined. 

Note that although a buyer cannot pay more than his/her bid 
(and may often pay less) a buyer should be prepared to pay an 
amount as high as the bid. In examples C and 0, the winning 
bidder paid an amount equal to his/her bid. After the sale 
takes place, all parties will observe the bids that were made. 

When the sale takes place, the seller's cash balance is 
increased by'the purchase price and the winning buyer's cash 
balance is decreased by the purchased price. That buyer now owns 
the asset (lottery ticket). 
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To determine if the asset 'wins' or 'loses.' a random number 
from 1 and 100 is drawn (by the computer). If the actual quality 
is high (90). the asset is a winner if the number drawn is 
90 or less (that is. there is a 90% chance of winning). If the 
actual quality is low (10). the asset is a winner if the 
number drawn is 10 or less (a 10% chance of winning). 

If the asset is a winner, the buyer holding that asset has 
his/her cash balance increased by the amount ($1.20. $2.00. or 
$2.80) observed by that buyer at the beginning of the round. 

9. Events After the Sale (Investigation) 

None of the buyers will be told the actual value of the 
asset (the seller already knows that) at this point. However, 
if the seller discloses high and the asset lost, the buyer 
who purchased the asset may investigate the disclosure. 

Investigation can occur only when two events happen. The 
seller must have reported high and the asset must have lost. 
When this occurs, the buyer that purchased the CJsset must decide 
whether or not to investigate the disclosure. If the buyer chooses 
not to investigate. the cash balances (already having been adjusted 
for the sale) are not changed. The buyers who dia not purchase the 
asset are not affected by the investigation process. 

9. Events After the Sale (Investigation) 

If the buyer chooses to investigate. One of two things happen. 
depending on the actual quality of the asset. Investigation always 
accurately determines actual quality. 

If the actual quality of the asset was high. the buyer must 
pay investigation costs. His/her balance is reduced by 50 cents. 

If the actual quality of the assei"was low, the seller 
must reimburse the buyer. The amount of that reimbursement is the 
sales price of the asset less 10% of the redemption value of that buyer. 
However. if the buyer paid more than 90% of his/her redemption 
value, the sales price used in the computation of the reimbursement will 
be reduced to that amount. The buye's cash balance would be increased 
by this reimbursement. The seller's cash balance would be reduced by the 
reimbursement. Also, the seller would pay the investigation costs of 
50 cents . 

.. ' ....• ; ... 
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9. Events After the Sale (Investigation) 

When investigation is possible, the purchasing buyer will be 
prompted to choose whether or not to investigate. He/she will be 
told the cash consequence of not investigating (no change) or the 
two possible consequences should he/she investigate (pay 50 cents or 
receive a reimbursement--the amount of the potential reimbursement 
will be displayed for the buyer). 

All parties will be informed y"i1ettler or not investigation 
took place. If investigation was undertaken, the results of that 
investigation will be reported to ail parties. 

9. Events After the Sale (continued) 

There will be a minimum of 25 rounds in which you will 
accumulate cash. Starting on day 25, the experimenter will 
~a_~~~~~~bro~~b~sh~~ 
different numbers, the session will continue at least one more 
ro:Jnd. If th~ two numbers are the same, the session will end 

. immediately. Thus, there is a 1/6 chance that the experiment 
will end after the current period (for rounds on or after 25) and 
a 5/6 chance it will continue at least another round. 

It is possible that a dice roll of 'pairs' will not be seen for 
many rounds beyond round 25. Should the time allotted for this 
session expire prior to a roll of • pairs,' you and the other three 
partiCipants will be brought back together at your earliest 
convenience to continue additional rounds until a roll of • pairs' 
is seen. 

10. Summary of Sequence 

1) Each buyer's value for a winning asset (either $1.20, $2.00, 
or $2.80) is determined and communicated privately. 

2) The seller determines whether or not to purchase verification 
(cost $0.30). 

3) The seller determines whether to use the default bin (cost 
$0.00) or the alternate bin (cost $0.40) and the aciual value of 
the asset is randomly determined given the bin selection. 

4) The seller chooses the disclosure and, if applicable, chooses 
whether to communicate the verification report. 
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10. Summary of Sequence (continued) 

5) The buyers submit bids. The buyer with the highest bid 
purchases the asset at a price equal to the second highest bid. 

6) The asset is determined to be a winner or loser randomly 
given the actual quality. The buyer receives the proper 
amount. All bids are then communicated. 

7) If the seller disclosed high and the asset lost, the 
investigation may take place and its outcome is revealed. 

Repeat the above for 5 training days ~.!1d many additional 
rounds. 

11. End of the SeSSion 

At the end of the session, each buyer will be paid cash 
equal to 60% of his/her accumulated cash balance. The seller will 
receive an amount equal to 20% of his/her accumulated cash 
balance. 

12. Use of the Computer Tenninal 

Now, sample screens will be shown to familiarize you with 
the computerized trading mechanism. 

-------------_._- ----
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