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st one seller. After 
chose from which 

ation was then publicly 
upon were not revealed. 

uyers and sellers who had contracted for srvices then determined whether 
or not a loss occurred by observing the outcome of a random draw from the 

ability distribution corresponding to t 
g into account whether a loss occ 

did occur buyers and sellers computed their 
They then proceeded to a new trading 
of the previous period(s). 

iJoth markets were conducted with a negligence liability rule. Under this 
rule, individual sellers were liable for a loss when the quality of service 
provided was less than a known due care standard. If the quality level 
provided met or exceeded the due care standard, the loss was borne by the 

due care standard was sci at the level of service which minimized 
expected social costs foa- the parameters used (see section 3 and table 1). 

subjects were male rtd 
ess a& the University of 

ese s were all 
the ment of 

Accounting at the IJniversity of Iowa. council is composed of partners 
from a number of public accounting s and financial oR’icers from a 
number of corporation 11 had at least fifteen years of work experience and 
some had considera 

This professional subject pool was particularly interesting because one of 
the potential applications of the elementary principal-agent model presented 
in the next section is the market for audit services. In this market, the 
manager (principal) can hire an auditor (agent) to reduce the probability of a 
loss. A negligence liability rule also operates in this market. In particular, an 
auditor is held liable for the loss when he does not provide a ‘due care’ level 
of auditing. It is also common to have audit services obtained via a sealed 
offer institution. 

The seven subjects we used from the council included live partne 
ublic accounting (or auditing) firms and two corporate financial officers. 

nated three council members, who were partners, as sellers and the four 

r institution, sellers are t 
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li&ed by application of the theory of induced value [Smith (1976) and Plott 
(1979)]. At the beginning of each new trading petiod, the individual student 
buyers and sellers were provided initial er&~jvinents 0 
respectively. The parameter values are given in tabi:, L 
table, the potential loss faced by the buyer is 
purchase a unit, the probability that he incurs a If he does make 
a purchase, the probability of the loss decreases as the quality of service 
increases. As stated earlier, the level of service which minimizes total 

v 1 cost is set as the due care standard. For the parameters presented in 
1, this is the level of service which co to a type 3 unit. At the 

conclusion of the market with student subjec arket S, each subject was 
paid an amount in cash equal to the sum 
periods. Payments ranged fro 

In the market with 
that the dollar amounts being paid to st 
motivate these subjects. To provide suflic 
subject pool, we adopted the ‘duplicate 
units being traded, which was originated by rmendi and Plott (1982). We 
began the experiment by giving each subject a sealed envelope which 
contained the average riod profits earned by subjects who had 
been ‘similarly situated’ in rket S. For example, in Market B, seller l’s 

per on which the average profits earned by 
arket S had been written. Thus, each professional participant 

Table 1 

Parameter values for markets. 

Change Change 
Level of . 

Probability Expected Eob. 
in 

service expected Cost of Change Seller Expected 
quality of loss IO& of loss loss service in cost expected social 
x PM P(x)l AP(x) - Ap(x)Z C(x) AC(x) costb cost= 

%xs (I) = SC&! throughout. 
bSeller’s expected cost w ars liability for the loss is predicted to be P(x)1 +C(x). 

Seller’s expected cost when the buyers *bears iiabihty for the loss is predicted to be C(x). Under 
the assumption of risk neutrality, the fee, r, in a competitive market is pre&tr;G tr; G+: ;hc 
expected cost. 

‘Expected social cost is P(x)l+ C(X). 
dSeller bears the loss under the negligence 1iabili:y rule. 
‘Predicted equilibrium price and quality of service. This quality of service is also the due care 

standard and level of service that z~~inimixes expected social costs. 
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vws paired with a student who had otiupied the same position (i.e,, had the 
same parameters) in arket S. Subjects were not allowed to open their 
envelope until the conclusion of the market. 

Each professional subject was told that he was playing for points (instead 
of money). If he succeeded in earning on average more points per trading 
period than his student counterpart, he would receive a prize. (Each point 
corresponded to l# of the student’s average earnings.) The prize was a 
University of Iowa pewter souvenir. If he failed to achieve average earnings 
that exceeded the student’s average earnings, he would receive nothing. The 
reason for awarding a tangible prize instead of cash was twofold First, we 
felt that a prohibitive amount of cash would be required if the induced 
reward structure was to dominate the businessmen’s subjective participation 
costs. Second, we believed that by providing each successful subject with 
tangible evidence that he could use to show others that he had ‘beaten the 
student’ he was playing against, these subjects would 
inducement to try to earn as many points as they c 
the results reported in section 4, it must be remem 
hypotheses regarding subject pool differences are necessarily joint tests since 
they also depend upon the method of preference inducement. 

The model upon which these markets are based is described in detail in 
will review it briefly. This model assumes competitive khavior by 

risk neutral principals and agents who wish to maximize their respective 
expected wealths. The principal in this model is faced with a potential loss. 
By hiring an agent, the probability of a loss occurring is reduced depending 
upon the level of the agent’s service. The agent’s wealth is this situation is 
increased by his fes: but is reduced by the services provided because such 
services are costly. 

Let 1 be the amount of the loss, x the level (or quality) of service 
contracted for and provided by the agent, r(x) the competively determined 
fee which the principal pays to the agent for providing service levei X, C(X) 
the agent’s cost of providing service of quality X, P(X) the probability of a 
loss given service level x has been provided. 

Under a negligence liability rule, the agent is liable for the loss if he does 

not provide a due care level of service. That is, the agent’s liability is I if he 
does not meet the due care standard and the agent has no liability when he 
meets the due care standard. Under risk neutrality, Pareto optimaiity 
requires that the quality of services provided minimizes expected social cost, 
C(X) -tP(x)l. Thus, the optimal level of service provided, x*, is chosen such 
that marginai expected benefits equal marginal costs, i.e., 
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- Pyx*y = C’(JP) 

where P’(o) and C(m) represent the first derivatives of P(.) and C(.) with 
respect to X. For the parameters given in table 1, X* corresponds to a type 3 
quality level. Further, following a large body of literature in law and 
economics [e.g., Brown (1973), Shave11 (1982)], we assume the courts set the 
due care standard optimality at x*. 

With the due care standard set at x*, the agent’s expected wealth is 

c(x)4(x)+P(x)2 if x<x* 

The agent is liable for the loss only in the event that a level of service below 
JC* is provided and a loss occurs. With a competitive market, the agent’s fee 
for a level of service x will be t(x)=C(x)+p(x)Z if X<X* and r(~)=C(x) if 
x~x? 

With these sei+es priced competitively, the expected loss is internal&l 
by the principal. Specifically, the principal’s expected wealth is -r(x)= 
-C(x)-p(x)1 if XXX* and -r(x)-p(x)Z= -C(x)-P(x)l if x2x*. Thus, the 
principal’s expected wealth is given by -C(x)-P(x)2 and is maximi& at the 
point where -P(x)Z=C(x), i.e, x *. In equilibrium, the level of service 
demanded and provided is x* and the agent’s fee is c(x*)=C(x*). For the 
parameter values of table 1, the equihbrium level of service demanded and 
provided is a type 3 and the equilibrium fee is 26#. 

The entire time series of transacted prices and qualities for Market S, 
students, and Market B, businessmen, are presented in 5~. 1 and 2, 
respectively. To facilitate comparisons across quality level% the lower tight 
panel in each figure gives the expected profit for each trade. Sellers’ expected 
profit per trade is the fee received less the expected cost of the type provided, 
C(x) for type 3 or 5 and C(x) +pIx)Z for a type 1. Since we faced a two hour 
time constraint with the businessmen subjects, we were able to complete only 
twelve trading periods in Market B. Therefore, we congne our discussion and 
comparisons to the first twelve periods in each market. Furthermore, our 
focus is on the similarity of observed behavior between businessmen and 
students and not the consistency of the observed behavior with the predic- 
tions of the modeL3 

?he first twelve trading periods of a market do not provide a sufficient basis for drawing 
concltions about the latter. For a Ml discus6011 of the consistency of the observed behavior of 
student subjects with the predictions of the model, see DFU. 
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We empiog three performance measures to compare the Wavier observed 
in the two markets. The first performance measure deals with the quality 
levels or types provided and the prices of these levels. The raw data dealing 
with the quality levels provided and their prices is presented in the first three 
panels of figs. 1 and 2 for Markets S and B, respectively. This data is 
summarixed in table 2. Because of the insu&ient number of certain quality 
levels that were traded, period-by-period comparisons cannot be made. 
Consequently, the observations in each market are pooled across trading 
periods and the statistics in this table report the mean and standard 
deviation for the two markets. Next, table 2 reports the t-statistics used to 
test the hypothesis of equal average prices in the markets. The final column 
of table 2 reports the F-statistics used to test the hypothesis of equal price 
variances in the markets. 

The t-statistics in table 2 indicate that we are unable to reject the null 
hypothesis of equal average prices for the pairwise comparisons that were 
made between the two markets for each of the three quality levels or types. 
Inspection of the raw data in figs. 1 and 2, Markets S and B, supports 

conclusion. example, the 3 provided both 
suggests the are to other. the 
deviation prices each the types consistently 

in market businessman Market than market 
student Market In we able reject null 

of price in of three comparisons. 
inspection the data figs. and supports conclusion. 

example, the 5 provided both suggests 
the is in B in S. is apparent 

2 

_- 
Standard 

Market Market 
Type B S B t-s*ati!& F-statisticb 

1 0.619 0.634 0.217 0.236 0.17 1.18 
(lO)c (17) 

3 0.358 0.315 0.046 0.103 - 1.90 4.096 
(28) (26) 

5 0.571 1.064 0.033 0.652 1.69 387.19 
(10) (5) 

‘Null hypothesis of equal means. I 
bNull hypothesis of equal variances. 
The numbers in parentheses are the number of observations of each type in each 

market. 
dReject Ho, p= 0.01. 
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