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ABSTRACT

This paper is about face—to—face bargaining. It attempts to shed some light on the

contradictory evidence provided by laboratory face—to—face bargaining experiments and

real—world data. The problem is that while face—to—face bargaining seems efficient in the

lab, it appears to break down often in the real world. Our explanation for this discrepancy

relies on the fact that in the real world| face—to-—face bargaining is usually conducted not

between principals but between the agents of principals, i.e., between fiduciaries like

lawyers. Hence while people meet face—to—face and bargain, the fact that these bargainers

are acting as agents for others leads to |a breakdown of efficiency. In short, the efficiency of

laboratory face—to—face bargaining relative to real—world experience is not an artificial

aspect of a laboratory environment, but| rather a result of the fact that in the real world

bargaining is often done through agents| and not directly by principals. A set of

experiments run to investigate this hypothesis is reported on here. We find a substantial

increase in inefficiency when bargaining is conducted through agents rather than through

principals and offer an explanation for this rise in inefficiency. As such, this paper helps to

shed light on the growing literature on delegation, commitment, and preference distortion

games.




1. Introduction

information environment the efficiency of
higher than in anonymous bargaining me
having subjects play some type of non—¢
For example, in the experiments on Coasia
(1982) and others, face—to—face bargaining
first—best gains from trade while anonymot
(1982), where bargainers communicate in a
terminals, were less successful.’ Radner and
face—to—face bargaining with the sealed—bi

The relative superiority of face—to;
to be supported in the field. For example
that in a broad variety of situations, in
contracts, collective bargaining agreements
etc., bargaining tends to break down and
strikes.

Other investigators, such as Keni

and Card (1990), report similar results. In

'See Roth, A., " Bargaining Experim
Experimental Economics, J. Kagel an
1995.

o)

1t is a stylized fact of laboratory bargaining experiments that in an incomplete—
face—to—face bargaining appears to be much
chanisms in which bargaining is structured by
ooperative game without direct communication.

in bargaining performed by Hoffman and Spitzer

; seemed to be remarkably efficient in attaining

>

us procedures like those of Roth and Murdigham

virtually unrestricted manner through computer

| Schotter (1989) find the same result comparing

d mechanism.

-face bargaining in the laboratory does not seem

, Ashenfelter and Currie (1990) report evidence

icluding private sector contracts, public sector

, medical malpractice cases, child custody cases,

1 results in costly and inefficient litigation and

nan and Wilson (1990), Salop and White (1988)

all of these studies disagreement rates seem to

ents", Fothcoming in the Handbook of
d A. Roth, Editors, Princeton University Press,




be closer to those of the anonymous laboratory experiments than to those of the face—to—

face variety.
The contradictory evidence presented by the lab and the field has led Roth and
Prasnikar (1990) to examine whether the |supposed superiority of face—to—face bargaining

over anonymous structured bargaining is |merely an experimental artifact "having to do

with social interactions in the laboratory, rather than a more general phenomenon" (p. 1).
Roth and Prasnikar argue in particular that "the negligible frequency of disagreements

observed in face—to—face bargaining experiments is due to uncontrolled social pressures that

have little relation to the substance of the
social pressures are transmitted between e
through channels of "social" or "nonverbal

In this paper we comment on thisg
data, The resolution, we believe, comes f
studies cited are examples of face—to—face
face bargaining between fiduciaries (e.g., la
the principals themselves. It is our hypoth
the instructions of their principals and a
inefficiencies result because of this ager

principals could meet by themselves. In fac

that in order to facilitate agreement princi

between lawyers (their agents). The idea i
settlement.
On another level, one can consider

the theory underlying delegation games st

bargaining" (p. 11). They later note that these
xperimental subjects not only verbally but also
communication" (p. 5).

discrepancy between real world and laboratory
rom the simple fact that while all of the field
bargaining they are also examples of face—to—
wyers, union leaders) or agents and not between
esis here that, because such agents must act on
re constrained by their fiduciary relationships,
1cy relationship that would not result if the
t in & number of disputes the court has dictated

pals must be present at some of the negotiations

s that their presence is more likely to facilitate

this paper to be an experimental investigation of

udied by Jones (1989a), Burtraw (1990, 1992,




and 1993) and Fershman and Kalai (1¢

preference distortion games’, delegation
principals delegate negotiation authority

bargaining outcomes may differ from th

attempts to alter the agent’s preferences
before stage 2 starts. In stage 2, a game |

Nash demand game, a Rubinstein alternati

face—to—face bargaining situation under
games and commitment games have the sa
either report utility functions representing
or commit themselves to bargaining positio

retreat. Obviously, in all three games,

defining a mapping from preferences to ¢

preferential outcomes for themselves in st

commitment to bargaining positions, or d
attempted to control).

In the experiments we conducted,
reached it is, per se, efficient. Hence we
leads to inefficiency through its failure

interested in explaining inefficient agr

These are just a few of the pa
applications of these ideas to problem
(1987) and Sklivas (1987), Fershtman
ghe problem of worker firm negotiatic

For some examples of preferen
(1979), Sobel (1981). For examples of
Crawford (1982), and Muthoo (1992).

§

)93) amongst others.? Like commitment and
games have a two—part structure. In stage 1
to bargaining agents whose preferences over
ose of the principals. Typically, the principal
by offering him or her an incentive contract
s played by the agents which could be either a
ng bid bargaining game, or, as in our study, a
incomplete information. (Preference distortion
me basic structure except that in stage 1 agents
preferences over bargaining outcomes in stage 2
ns by making demands from which it is hard to
tage 1 strategies merely serve the purpose of
utcomes in stage 2. Principals attempt to get

age 2 by either distortion of their preferences,

eclegation to agents whose preferences they have

if an agreement between bargaining agents is
are interested in situations in which delegation

to consummate trades. In short we are not

eements but rather in disagreements. In the

pers written in recent years on this subjects. For
s in oligopoly theory see Fershtman and Judd
, Judd and Kalai (1991). For an appliocation to

s see Jones {1989b).

ce distortion games see Crawford and Varian

commitment games see Shelling (1956),
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commitment literature, Crawford (1982)

bargainers is possible when the cost of br

delegation game used in our experiment is

that our principals delegate bargaining au

bind or commit these agents not to settle

certain critical levels. (They are, of course,

think that is best.) As a result, the same

Crawford (1982) in his commitment model

it 1s delegation as in real—world bargainir

that is responsible for the breakdown of
such breakdowns in face—to--face experime

laboratory environment. (Put differently,

face—to—face bargaining would have to

comparison between currently existing labor
To test our hypothesis we ran a

representing, respectively, the buyer and

face—to—face bargaining on behalf of thei

indirect FFBEs, as distinguished from d

directly by the principals. The ¢ndirect F

ways: the manner through which bargain

which bargainers were allowed to consul
experiments, bargainers received their instru
beginning of a three minute bargaining s
during that round. We will refer to these
In these experiments the bargaining agents
were paid a percentage of the profits from

were paid a fixed fee each time they agreed

8

has demonstrated that disagreements between
eaking a commitment is sufficiently large. The
isomorphic to a commitment game in the sense
hority to agents but are able to, if they want,
for prices which are less than {or more than)
free to leave their agents unconstrained if they
type of disagreement possibilities described by
apply here as well. Therefore, our claim is that
1g and the possibility for inflexible commitment
negotiations in field data and that the lack of
nts without delegation is not an artifact of the
real-world field data on principal-—-to—principal
be presented in order to have a controlled
atory data and field data.)

eries of bargaining experiments in which agents,
seller of an imaginary commodity, engaged in
r principals. We refer to such experiments as
irect FFBEs in which bargaining is conducted
FBE'’'s we ran differed from each other in two
ers were compensated and the frequency with
t with their principals. In one subset of the
ctions from principals once and only once at the
ession and could not consult with them again
experiments as the 1—consult indirect FFBE's.
were paid in two different ways. In some they

any transaction while in the others the agents

on a transaction, irrespective of its terms.
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In the other indirect FFBE's we

consulting with their agents. We call such ¢

allowed bargainers the possibility of repeatedly

experiments the 4—consult indirect FFBE's since

bargainers were given four opportunities to consult with their principals during the

experiment. We ran these experiments i

resemble real—life bargaining where agen
principals (clients) and receive changes in

inflexibility of having only one consulting o

have created a too inflexible bargaining eny

observed.

What we find is that the frequ

indirect FFBEs is non-—negligible when 1

directly between principal buyers and sellers.

1—consult indirect FFBEs, we find that d
bargaining is conducted through agents an
rates observed by Linhart, Radner, and Sch
mechanism. We interpret our results as ey
treat the process of giving instructions
anonymous sealed—bid mechanism in stage
the principals distort the bargaining p
inefficiencies.

With respect to the 4—consult ex
experiments should be more efficient than {
just the opposite is true. 4-—-consult ing
inefficient outcomes. As we will see, this r
setting defined by the 4—consult game whic

at the outset of the bargaining and then

n an effort to make our design motre closely
ts (lawyers) can repeatedly consult with their
their instructions. We feared that perhaps, the
pportunity at the outset of the experiment could

rironment thereby leading to the inefficiencies we

ency of inefficient disagreements in 1—consult
pargaining is conducted by agents rather than
In a comparison of the results of direct and
lisagreement rates are significantly higher when
d are more similar to the type of disagreement
otter (1989) in experiments using the sealed—bid
idence that the principals in FFBEs with agents
to their agents as a delegation game with an
2. By acting strategically through their agents,

yrocess between agents sufficiently to cause

periments, while one might conjecture that such
heir 1—consult counterparts, we find that in fact
firect FFBE's have the greatest incidence of
esults from the more complex dynamic strategic
th leads principals to over—constrain their agents

failing to make large enough concessions during

i




the remainder of the experiment.

Finally, while subjects in the direct and indirect 1—consult FFBE's typically
reached an agreement quickly (in the 1—consult treatment the median length of bargaining
time for consummated trades was 140 seconds for the Fixed—fee treatment and 110 for the
percentage—fee treatment), in the 4—consult experiment subjects often took the full 180
seconds (34 out of 90 trades} while 60 out of the total of 90 trades took place after at
least 170 seconds had transpired. (The median number of seconds was 178). This is a
dramatic difference and a possible additional source of inefficiency for the 4—consult
experiments since in the real world, if the| opportunity cost of time is positive, bargaining
amongst agents who have the ability to consult may become a lengthy and drawn-—out
process.”

Section II of this paper presents the experimental design used to investigate our

hypothesis. Section III presents a discussion of our results while Section IV offers a

possible explanation for them. Section V offers some conclusions.

2. The Experiment and Experimental Desi

The Experiment

Each experiment was run using New| York University undergraduates as subjects and
lasted 15 rounds. Subjects arrived in groups of four and were randomly assigned one of the
four roles of seller principal, buyer principal, seller bargainer (agent) and buyer bargainer
(agent) for the duration of the experiment. The principal and agent of each type (buyer
and seller) were then paired for the duration of the experiment. In the 1-consult

experiments, after reading the instructions, the seller pair and buyer pair were taken to

separate rooms for the first pre-—negotiation phase, which lasted two minutes. In the

“See Roth (1988) for a discussion of the deadline effect in bargaining.
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sellers’ room, the cost C of the object to be transacted in the first round was randomly
generated from the distribution G(C) = {C/100)°* defined over the interval [0,100]. This
distribution skews the random cost realizations toward the low end of the support making
it more likely that the seller will have a relatively low cost than a high cost. The seller
principal then instructed the agent on the lowest acceptable price that the seller bargainer
could accept in the bargaining phase. This price limit was binding on the agent since he
was penalized severely if he violated these instructions.”> Simultaneously, in the buyers’
room, the value V for the first round was drawn from a distribution F(V} = 1-[(100—
V)/100]°* defined on the interval [0,100]. This distribution skewed the random realizations
for the buyer toward the upper end of the interval [0,100|, making high realizations more
likely than low ones. Given the two prior distributions, the existence of beneficial trade was
more the rule in these experiments than the exception. The buyer principal then instructed
his agent on the highest acceptable price he or she was willing to pay for the good. (These
distributions were identical to the ones used by Radner and Schotter (1989) and are
representative of a one—parameter family of distributions.) FEach pair was permitted to use

any time remaining in the pre—negotiation| phase as they wished, e.g., to discuss bargaining

strategy, as long as they did not engage in threats or discussion of side payments.

> The exact penalty structure was spelled out in the instructions and read as follows:
"Penalties
If the negotiated price exceeds the buyer pair’s highest acceptable price, then an
amount will be subtracted from the final payoff of the buyer’s bargainer equal to the
difference between the value and the highest acceptable price (if the negotiated price is
less than the value) or the difference between the negotiated price and the highest
acceptable price (if the negotiated price exceeds the value). If the negotiated price is
less than the seller pair’'s lowest acceptable price, then an amount will be subtracted
from the final payoff of the seller’s bargainer equal to the difference between the
lowest acceptable price and the negotiated price (if the negotiated price exceeds the
cost) or the difference between the lawest acceptable price and the negotiated price (if
the negotiated price is less than the cost). These penalties ensure that it can never
benefit a bargainer to violate the acceptable price limit specified by his principal."




After the pre—negotiation phase was

the two bargaining agents met in a third

three minutes to agree on a price, and ™

wished barring physical threats, discussion

(V, C or acceptable price limits). After

reported the outcome to his principal a:

identical manner to round 1. There were 15

over, each principal remained in his room while
room for the bargaining phase. DBargainers had
vere permitted to bargain in any manner they
of side payments or the disclosure of parameters
the end of the bargaining phase each bargainer

nd round 2 began and was carried out in an

rounds in each experiment.

Two sets of 1—consult indirect FFBEs were conducted, one in which bargainer payoffs

were calculated using a percentage—fee syst

refer to these experiments as the perc
respectively. In the percentage--fee FF

generated by the transaction for his pair a

profits were P — € and the buyer—pair pr

fixed—fee FFBE, the principal received all
for each round in which a transaction was

the agreed—upon price.

limits they agreed to with their respective

never in a bargainer's interest to violate
the exception of the $1.00 payments to
denominated in "francs"; francs were conve
at the end of each experiment. In additig
end of the experiments; the fixed paymen
subject roles, on the average, were app
presents the instructions for the indirect
here.

The 4—consult experiments were |

two features. First, we only ran the pern

em, and one that used a fixed—fee system. We
entage—fee FFBE and the fized—fee FFBE,
BE, the principal received 2/3 of the profits
nd bargainers received 1/3, where the seller—pair
ofits V — P (P is the negotiated price). In the
of the profits and the bargainer received $1.00

agreed to by the two bargainers, irrespective of

In addition, bargainers were penalized if they violated the price

p principals; these penalties ensured that it was
his agreement with his principal. Payoffs, with
bargainers under the fixed—fee system, were
srted to dollars at the rate of one franc = $.05
n, each subject received a fixed payment at the
ts were set at levels that ensured that all four

roximately equally remunerative. Appendix A

face—to—face bargaining experiments conducted

dentical to the 1—consult experiments except for

centage—fee treatment and second, during the
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negotiation phase of the experiments, at fixed intervals, bargainers were offered the
opportunity to stop bargaining for 45 sedonds and return to their principals for further
instructions. More precisely, in the pre—negotiation phase, principals were able to instruct
their bargainers at the 0 second point of the negotiation phase, before bargaining began. if
the bargainer wished they could also consult at the 45 second, 90 second, and 135 second
mark. Hence, there were a maximum of four consultations. We limited these consultations
for many reasons. First, these are very time cansuming experiments to run. The 4--consult
experiments lasted almost three hours. Leaving the opportunity to consult as unstructured
and unlimited opened the possibility of endless bargaining sessions. In addition, since our
alm in data analysis was to look at concession rates, to facilitate comparisons across people
and experiments, we wanted the time that concessions were made to come at identical
points, Despite these added complications, however, student motivation in these
experiments was high with bargaining very animated.

Experimental Design

Our experimental design is summarized in Table 1 below:

Table 1 : Experimental Design

Experiment Type of Bargaining Source of Data Number of Number of
Bargaining Pairs Rounds
1) Direet Face—to—Face Radner, Schotter 10 15
(1989)

2) 1—Consult Indirect Schotter,| Snyder, 10 15
Percentage Fee Zheng (1995)

3) 1—consult Indirect Schotter, Snyder, 10 15
Fixed Fee Zheng (1995)

4) Sealed—Bid Mechan—  Linhart, Radner, 10 15
ism Schotter (1990)

5) 4—Consult Indirect Schotter, Snyder 10 15

Percentage Fee  Zheng {1095)




Note that two of the five experiments that we will be commenting upon have been

performed previously, by either Radner |and Schotter (1989) or Linhart, Radner and
Schotter (1990), while three have been performed to demonstrate the point being made
here. We wish to make comparisons between the indirect face—to—face bargaining
mechanisms run here and the direct face—to—face and sealed—bid experiments run by
Radner and Schotter(1989) and Linhart, Radner and Schotter (1990). The results of these
comparisons are presented in our next section.
3: Results

Descriptive Results

The results of our two indirect FFBEs are summarized in Table 2 below. For
purposes of comparison, we also included in Table 2 the results of the direct FFBE and
of the anonymous bargaining experiment employing the sealed—bid mechanism (SBM). The
data for the latter two experiments are| taken from Radner and Schotter (1989) and

Linhart, Radner and Schotter (1990), respectively. We will assess and compare the

performance of the five bargaining mechanisms using various inefficiency measures. To
explain these inefficiency measures define the potential gains from trade for a particular
round as the difference between the value V to the buyer and the cost C to the seller.

Provided that the value exceeds the cost, any price P such that ¢ < P < V would

generate positive profits for both parties
bargaining experiment is the disagreement

no agreement was reached despite positive

of rounds in which potential gains were p

the inefficiency rate, is the ratio of the
trade to total positive potential gains.
We begin with an examination of

one 4—consult indirect FFBE's and a co

One way of measuring the inefficiency of a
rate: the ratio of the number of rounds in which
potential gains from trade, to the total number
An alternative measure, which we call

yositive.

sum of unrealized positive potential gains from

he disagreement rates in the two 1—consult and

mparison of their disagreement and inefficiency




rates as well as those of the direct FFBE

experiments of Linhart, Radner, and Schotts

Table

Table 2 indicates that the introduction of
disagreement rate: from 6% in the direct
FFBE and fixed--fee FFBE's, respective
(Values and costs were generated by the

experiments.) A set of Wilcoxon tests

indirect FFBE's indicates a significant dif

FFBE and all (1-consult and 4—consult)
any of the indirect FFBE (at the 5% sig:
are also well above the 4% and 6% rate

Roth and Prasnikar (1990) and for the

8

other studies cited there. It is interesting

indirect FFBEs fall within the range of di
the studies cited by Prasnikar and Roth (1
the 4—consult indirect FFBE's approac
Linhart, Radner, and Schotter (1990) sealed

It is somewhat surprising that the
bargaining mechanisms had such similar d
bargainers’ payoffs are affected only by th
the gains from trade. Thus, at least if th
ignored, the fixed—fee system creates dive

within each pair. We speculate that, in

of Radner and Schotter (1989) and sealed—bid

sy (1990).

bargaining agents results in a sharp rise in the
FFBE to 16% and 14% in the percentage—fee
y, and 25% in the 4—consult indirect FFBE.
same probability distributions in all of these
run to test for differences between direct and
ference between disagreement rates in the direct
indirect FFBE's yet finds no difference between
nificance level). The 14%, 16%, and 25% rates
s reported for the "ultimatum" games given in
imilar face—to—face bargaining mechanisms in
¢ to note that our results for 1 and 4—consult
sagreement frequencies (11% to 49%) observed in
1990). However, only the disagreement rates for
h the 29% disagreement rate observed in the
—bid experiments.

1—consult percentage—fee and fixed—fee indirect
isagreement rates. Under the fixed—fee system,
e number of transactions completed and not by
e repeated—game elements of the experiment are

rgent incentives for the principal and bargainer

order to prevent his bargainer from being too
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Table 2: Disagreement and Inefficiency Rates

Disagreement Rat¢ (%) Inefficiency Rate (%)
Experiment Number of
Type Observations | 1st7 rounds [ Last 8 rounds | Total | 1st7 rounds | Last 8 rounds Total
4-Consult 150 19 31 25 11 17 14
Indirect FFBE
Percentage-fee
1-Consult 150 19 14 16 8 7 7
indirect FFBE
Fixed-fee
1-Consult 150 22 7 14 7 2 4
indirect FFBE
Direct FFBE 150 6 6 6 1 1 1
Sealed-bid 150 25 33 29 13 14 i3
Bargaining




"agreeable” - —toco willing to complete a transaction at prices unfavorable to the

principal——the principal would impose a more restrictive price limit than under the

percentage—fee system. But the more restrictive are the price limits (the higher the lowest
acceptable price, or the lower the highest acceptable price}, the more difficult it is for the
bargainers to conclude agreements.” On balance, therefore, we expected the disagreement
rate to be higher under the fixed—fee system than under the percentage—fee system. In
fact, the percentage—fee disagreement rate |(16%) is slightly higher than the fixed--fee rate
(14%). However, when the hypothesis that the disagreement rates for both 1—consult
indirect FFBEs are the same was tested using the Wilcoxon test, this hypothesis could not
be rejected at any reasonable significance level.

We now turn to a consideration of the second performance measure for bargaining
experiments, the inefficiency rate, or the ratio of unrealized positive potential gains to total
positive potential gains. The results for all five experiments are again listed in Table 2,
and parallel the comparison of disagreement rates. The introduction of bargaining agents
raised the inefficiency rate from 1% in the ditect FFBE to 7% and 4% in the 1—consult
indirect percentage—fee and fixed—fee experiments, respectively, and to 14% in the 4-—

consult indirect experiment. While the inefficiency rates for the 1—consult indirect FFBEs

are still considerably below the 13% rate reported by Linhart, Radner, and Schotter (1990)

A counter argument might be that agents bargaining under a fixed fee arrangement
might want to build a reputation for| getting good deals for their principals as the
game is repeated. They would do this in order to get honest reservation prices or
instructions from their principals. Consequently, including repeated game elements into
our analysis might eliminate or at least diminish the differences expected between the
behavior of agents in the fixed—fee and percentage—fee treatments. While this
argument might have some merit, we must realize that it is hard for both the buyer
and seller agents to simultaneously build strong reputations since the reputation
building game is a zero—sum game betwéen them. The principal whose agent has
failed to build a strong reputation might be tempted to continue to strategize so as to
get favorable outcomes for him or herselfi On these ground we might expect differences
to persist.
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for the sealed—bid mechanism, the inefficienicy rate for the 4—consult experiment (14%) was

practically identical. This is the first of what will be many similarities between the 4—

consult and sealed—bid experiments. Again, at the 5% level of significance while no

difference was seen between the inefficiency| ratés of the 1—consult, 4—consult, and sealed—

bid inefficiencies, all of these experiments exhibited inefficiency rates which differed

significantly from those seen in the direct FFBE using a series of pair—wise Wilcoxon tests.

An interesting feature of the direct FFBE reported in Radner and Schotter (1989,

p. 210) is the high variance of prices formed. However, with the introduction of bargaining

agents the price variance declined dramatically (more than three—fold, from 546 in the

direct FFBE to 160 and 158 in the 1-consull percentage—fee and fixed—fee FFBEs and

two—fold from 5346 to 230 in the 4—consu
narrowed and the actual prices formed
interval. This is not very surprising when

the principals; these limits restrict the b

make any price in either end of the price

t experiment). The range of prices formed was
were more concentrated in the center of the
account is taken of the price limits imposed by
echavior of the bargainers in such a way as to

range highly unlikely. The mean price formed

centered around 50: 50.4 for the direct FEBE, 47.2 for the l—consult indirect percentage—

fee FFBE, 48.2 for the 1—consult indirect fixed—fee FFBE, and 47.8 for the 4—consult

experiment. The histograms of negotiated| prices for the four experiments are presented in

Figure 1.
FIGURE 1 HERE
The problem of rationalizing ob

servied inefficiency would be less serious if

disagreements generally occurred only when the gains from trade were minimal. Indeed,

this is the case in experiments when bargainihg agents are absent. In the direct FFBE,

among eight non—trade rounds in which the value for the buyer pair is larger than the
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Figure 1: Histogramj of Negotiated Prices

Direct FFBE
- ;
25 -
20F
15F
10
8
5 -
o0 1020 2030 3040 4050 ' 5060 70-80 90-100
Price
1-Consult Indirect Fixed-Fee FFBE
5
40
35 -
30 -
ﬁ -
m -
15
10} .
0-10 10-20 20-30 30-40 4l50 5060 80-70 70-80 80-90 90-100
Prife
1-Consult Indirect Percentage-Fee FFBE

a5 ;

40 -
]
gor
€|
e
g2
g 15}

10

[ 2
1 T 1 o 0
o-10 10-20 2030 30-40 4050 50-80 60-70 7080 8060  90-100
frice
4-Consult Irjdirect FFBE
30 t

27

HiE [ :
10-20 20-30 30-40 40-50 50-60 60-70
Price

70-80

80-90 90-100




cost for the seller pair, only two rounds had piotential gains greater than 10; the rest had

potential gains ranging only from 0.3 to 5.2. . However, matters are different in the 1—

consult and 4—consuit indirect FFBEs. Undeir each system for bargainer payoffs, most

non—trade rounds had potential gains exceeding] 10. The highest uncaptured gains were 60

and 39 under the 1—consult percentage—fee and fixed—fee systems, respectively, and 97 for

the 4—consult experiment. Hence, while |direkt face—to—face bargaining fails to make

beneficial trades only when the benefits ofl such trades are minimal, indirect face—to—face

4

bargaining mechanisms are capable of failing

ev¢n when the gains to trade are substantial.

A Possible Explanation:

1—Consult Experiments

The results discussed above establish| that the introduction of bargaining agents into
FFBEs results in non—negligible levels of ineffitiency comparable to those observed in field
studies of real—world bargaining processes, They do not offer an explanation of why this
occurs, however. It is our belief that the key tlo understanding why disagreement rates are
higher for indirect FFBEs than direct ones comes from the fact that principals treat these
mechanisms as if they were sealed—bid nom“copperative mechanisms and act in a strategic
manner when giving instructions to their agents on how to bargain. In short, the sealed
bid—mechanism is a type of commitment |[game¢ in which the bids made by principals are

irrevocable commitments which are fed into the second stage price—forming mechanism.

Hence, just like the Crawford (1982) mode|l, both models are capable of generating

disagreements. It is the incompatible comm

higher inefficiency and disagreement rates 11

let us quickly review the sealed—bid bargair

The sealed—bid mechanism

While space prevents us from desc

(see Leininger, Linhart, and Radner (1989

itments made by principals that accounts for the
h our experiments. To understand this argument,

ning :mechanism.

ribinh the sealed—bid mechanism in great detail

) for a full analysis of the mechanism) we will
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present its major features here. The se.a.ledgbid mechanism 1s a mechanism with an
extremely simple structure. Assume that a potebtial buyer, B, and a potential seller, S, are
bargaining over the terms of a possible trade oi a single object. If the object is traded, the

i

value to B is V and the cost to S is C. (Th¢ seller incurs no cost if there is no trade.)
The sealed—bid mechanism works as follows: Bi and S simultaneously choose bids, v and ¢,
respectively. If v > ¢, then the trade takes plai:e, and B pays S the price P = kv + (1—
k)e, 0 = k < 1; i.e., the price for the gopd 1i3 the weighted average of the bid and ask
made by the buyer and the seller. Note tha%t. the greater is &, the more influence the
buyer’s bid has on the determination of theéprice of the good given that v = ¢. That
would imply that high k’'s are disa.dvanta.geouéi to the buyer since he or she would prefer
as low a price as possible or a price as close ti) the seller’'s ask as possible. If v < ¢, then
no trade takes place and B pays S nothing. l
Suppose that at the time of bidding, B ]%nows V but not €, and S knows C but not
V. The situation is modelled by supposing ti[hat V and C are random variables drawn
independently from the distributions F(V) and% G(C) described in Section 2 ( F(V) = 1-
[(100— V)/100]°>-* and G(C) = (€/100)°-%) deﬁnjed over the interval [0,100]. B’s strategy is
a function g that determines his bid v for eacli value of V, and S's strategy is a function
v that determines his bid ¢ for each value of d,' Thus
v=80v)
| (3.1)
c = v(C).
With the skewed prior distributions used| in i)ur experiments, the linear equilibrium bid

functions are as follows when, again, & = 0.5. !
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[V, V < 36,
v =
| 20.25 + 0.4B8YV, V > 36.
(3.2)
[ C, C > 64,
¢ =
| 36.00 - 0.4B8C, C < 64.

It is our claim here that princip

strategically identical to that faced by

sealed—bid mechanism a strategy is a funct

set of bids (asks). Trade fails to be reali
than the offers made by the seller and

positive gains from trade existing (i.e., wh

als in indirect FFBEs view their situation as

bidders in the sealed—bid mechanism. In the

ion from the set of random values (costs) to the

zed when the bids made by the buyer are less

sincle this may occur when there are actually
en tixe true value is greater than the true cost),

the sealed bid—mechanism yields efficiencies which are typically less than first—best optimal
i

efficiencies. In short’, the sealed—bid mech,
bids and asks are placed and, depending u

comes a price at which successful trade wil

Explaining 1—Consult Experimental Results

For principals, the indirect face-
identical to the sealed—bid mechanism.
mapping their value (cost) realizations int
their agents. Prices are formed in the bla
The assessment of the bargaining ability

principal believes characterizes the price

"Myerson and Satterthwaite have pro
mechanism yields the second—best eff
the first—best optimal levels.

anisxin can be viewed as a black box into which
pon |the k used by the mechanism, out of which

! ocdur.

-to—face bargaining mechanism appears to be
them a strategy is an instruction function

For

o the price limits (commitments) they place on

ck b

of t}leir agents strictly defines the k& which the

ox of negotiations conducted by the agents.

forima.tion process of the negotiations. If our

ven fthat the linear equilibrium to the sealed—bid

icierlcy levels which may be substantially below
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analogy between the indirect bargaining
correct, we should observe two patterns iz
observe trade inefficiencies in the indirect n
the sealed—bid mechanism experiments of I
that when inefficiencies occur they should
sets of instructions for which no trade can
trade do exist {i.e., the highest acceptable
acceptable price for the seller's agent deg
than the seller’s cost). Further, the instrug
least qualitatively, to those bid functions
examine these two pieces of evidence one a

In the sealed—bid mechanism ineffi
submitted by the buyer is less than the
inefficiencies can occur, despite potential g4
limits placed on the buyer’s agent may b

agent (despite the fact that the true value

place. This failure process is identical to {
bid mechanism. The other reason why be
face—to—face mechanisms is that, despite
to take place, negotiations break down for

If our analogy between the sq
mechanisms is correct, then we should see

at least in the vast majority of cases. An

the two indirect FFBEs offers support for

disagreements, especially in the fixed—fe

cient|

1ins

nefic
pricq

seem
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do

pric
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may|

he ¢
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hanism and the sealed—bid mechanism is
: data we have generated. First, we should
bnism which mimic the patterns observed in
rt, Radner and Schotter (1990) in the sense
ko because the instruction functions lead to
egotiated despite the fact that benefits from
b for the buyer’s agent is below the lowest
the fact that the buyer’s value is greater
function observed should appear similar, at
berved in that experiment as well. Let us
ime.

disagreements can only occur when the bid
r made by the seller. In indirect FFBEs,

from irade, for two reasons. First, the price

e legs than the price limit place on the seller’s

be greater than the true cost). As a result,

unless agents violate the instructions of their pkincipals, there is no room for trade to take

ne that created inefficiencies in the sealed—
ﬁa.l trade may fail to take place in indirect
limits that allow mutually beneficial trade
ingly irrational reasons.

bid mechanism and indirect bargaining
kdowns in efficiency of the first type only or
mination of the pattern of disagreements in
conjecture, since a substantial majority of

'BE, occur when the price constraints are




binding.

In fact, in 17 out of the 22 non—trad

e rounds with positive potential gains in the

percentage—fee FFBE, and in 17 out of 18|such rounds in the fixed—fee FFBE, the seller’s

lowest acceptable price exceeded the buyer’s highest acceptable price.

That is, in only five

out of 22 non—trade rounds in the percentage-fee FFBE and in only one out of 18 in the

fixed—fee FFBE, would it have been ppssible for the bargainers to have concluded

transactions without incurring penalties. (In

10 out of 30.) This pattern is consistent

primarily because of the instruction behavio

behavior of agents.

4—consult experiments the same statistic is

ith our hypothesis that inefficiencies result

I of principals rather than the bargaining

It is harder to establish that the [instjuction functions used by our principals are

similar to the bid functions observed by Linhant, Radner and Schotter (1990), or that they

are even close to the theoretical linear bid

Linhart, Radner, and Schotter (1990) it was
functions similar to those predicted by the {
found. The reason for these difficulties ha
experiments only contain 15 observations per b

only 15 times). These are skimpy data upon

fun

ctions predicted, in part, by the theory. In
observed that bidders employed linear bid
heory although systematic deviations were
s to do with the fact that cur current
argaining pair (they repeated the experiment

which to estimate a piece—wise linear bid

function of the type depicted in equation 3|2 above. (In Linhart, Radner and Schotter there

were 75 rounds.) Second, in the Linhart, Radny

knew the k that was being used to set priced

have had to estimate it and that estimate

observed in the pattern of instructions.

Despite these reservations there are sop

consult subject principals gave instructions| whi

er and Schotter (1990) experiments subjects
while in our experiments principals would

ght come too late in the experiment to be

ne facts about the manner in which our 1—

th are consistent with our hypothesis. First,

principal—agent theory would indicate that subject principals would give price limits to

their agents which were identical to their

ue values and costs in the percentage—fee

—20




indirect bargaining experiment but not in
the incentives of agents in fixed —fee expe
matter what their price, we might expect
strict limits on the prices acceptable to th
the incentives of principals and agents
principals to simply set their agents’ p
instruct their agents to get the best pri
principal—agent theory would predict instri
1 in the percentage—fee experiments but
experiments. (These instruction functions
course, be linear.) Second, our sealed—bid
functions which have two properties: they
than 1 if they are linear and at least have
they will allow their agents to accept)
depending on the principal's estimate of th
expected to be true of both fixed—fee and

Table 3a presents estimates of lin
each 1—consult indirect experiment along

these subjects.

TABLE

®When we refer to principal—agent th
one—shot version of this experiment.
involving reputation building, that m

£111.
are

rice

nctio

are

the

1eory

Ther
ght
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ixed--fee experiments.® More precisely, since
pts are simply aimed at making trades no
Icipals to try to tie their hands by placing
In the percentage—fee experiments, however,
aligned and hence we would expect the
limits equal to their values or costs and
hey can from the other agents. Therefore,
h functions which are linear and with slope
ose slope is less than 1 in the fixed—fee
he percentage-—fee experiments need not, of
ing hypothesis is consistent with instruction
hot of slope 1 (rather, they have slopes less

property that principals constrain the prices

and these instruction functions should vary

ent’'s bargaining strength. These features are
ntage-—fee experiments.
tegressions run for each buyer and seller in

the mean of the estimated coefficients for

IERE

here we mean the static theory governing a
e may be repeated game considerations here
alter these results.

I




Table 3a: 1-Consult Indirect Face-to-Face¢ Bargaining: Linear Regression Results
1-Consult Percentage-Fee Indirect Face-to-Face Bargaining Experiment
Seller Pairs Buyer Pairs
Pair Number o B Std Err R? ® B Std Err R?

1 12.13 | 0.86 0.06 || 0.94 1.31 0.92 0.04 0.98

2 10.32 | 0.86 0.03 (| 0.99 3.87| 0.76 0.15 0.65

3 2.91 0.96 0.02 | 099 11.23 | 0.52 0.12 0.58

4 27.88 1 0.60 0.08 || 0.80| -2.47| 0.92 0.01 0.99

5 45.1 0.29 0.08 || 0.53 450 0.81 0.02 0.99

6 i4.83 | 0.86 0.12 (| 0.80 3.44 1 0.77 0.07 0.91

7 46.95 | 0.30 0.041| 0.81| -1.00 1.00 0.00 1.00

8 2907 0.97 0.03 ]| 0.99 8.45| 0.61 0.16 0.54

9 15.18 | 0.80 0.11 0.80 324 0.83 0.05 0.96

10 357 0.9 0.04 [| 0.98 4.19 | 0.63 0.04 0.96

Pooled 18.22 | 0.76 0.04 || 0.69 2.05| 0.80 0.04 0.77

Mean 18.18 | 0.74 0.06 || 0.86 368 0.78 0.07 0.86
1-Consult Fixed-Fee Indirect Face-to-Face Bargaining Experiment
Seller Pairs Buyer Pairs

Pair Number a B Std Err R® o B Std Err R?

1 12.13 0.85 0.04{| 0.98] 10.89] 0.63 0.06 0.89

2 30.37] 0.51 0.11 0.63] 26.19] 0.36 0.07 0.64

3 10.12] 0.80 0.07{] 0.90 5.88] 0.76 0.06 0.92

4 32.697 0.45 0.15|| 0.41 5.51 0.77 0.11 0.79

5 27.301 0.68 0.05[| 0.93 6.30| 0.71 0.06 0.93

6 20.78] 0.71 0.04|| 0.95| 15.12| 0.58 0.07 0.84

7 25251 0.69 0.07{| 0.87} -2.35| 0.89 0.06 0.95

8 18.34| 0.71 0.06| 0.92 7.95| 0.54 0.03 0.96

9 26,90 071 0.07{| 0.90 4.85| 0.83 0.04 0.97

10 19.87| 0.72 0.06|| 0.91| 15.39] 0.56 0.09 0.74

Pooled 22.76]  0.70 0.03|| 0.83 7.601 .70 0.03 0.83

Mean 22.38| 0.68 0.07}| 0.84 9.57| 0.66 0.06 0.86




|
Table 3b: 4-Consult Indirect Face-to-Face Bargaining; Linear Regression Results
Seller Pairs Buyer Pairs

Group| Parameter| 0 Sec | 45 Sec | 90 8Sec [135 Sec || 0 Sec | 45 Sec | 90 Sec | 135 Sec
1 o 32.10] 2887 23.77] 1e6.01] -807 -7.50[ -9.09| -3.87
B 066] o064 71 o085 039 050 055 0.81
R’ 063] o063 81 o086 o028 028 038 0.8
2 a 58.03| 4854 4231 32.70] 1555 16.21] 20.50] 28.69
B 058 047 Toa4d o044 009 o016 o019 030
R? 0.54] o065 068 057} 004 010 016 037
3 o s13] 525 [ael]l 467 251 1446 1230 12.30
B 098 0098 Joos] o098 046 042 050  0.50
R? 094 093 0.9 094 053 064 066 066
4 « 73.51] 70.04] 601 46.17] 440 8.85 5.6l 239
B 023 008 02290 047] 035 046 062 085
R’ o16] 002 [o17 o034 o081 o085 095 091
5 o 19.18] 1750 17.17 17.17]  9.06| 447 447  2.6]
B 0.81] o078 Jo78 o078] o052 o065 o065 071
R? 084 o083 [08] o082 091 088 088 087

6 o 61.98] 59.34] 46.58 4042] -0.69 -101] 884 8.8
B 0.17] 022 Joa41] 047 045 076 071 071
R’ 021 039 Joe9 067 028 041 054  0.54
7 o 77.04] 6533 6169 3746 651 1497 1318 8.78
B 010 023 Jo2§ o057 023 031 037 047
R? 025] o061 Jos5 o089 023 031 o045 o062
8 o 30.25] 26.62] 2441 1524 17.99] 16.14] 14.62] 24.44
B 075] 076 J0.79 087 -0.03f 0035 008 0.0
R? 093] 092 092 092 002 002 o006 001
9 o 4281 3263 2772 27.72[ 1062 8.06] 9.80] 7.81
B 037 054 Joed o000 034 052 056 0.6
R? 039 0.76] Jo8d o080 o070 074 077 0.68
10 o 58.54] 57.82] s0.6d 4630 -027] 062 126  4.09
B 041] o041 Jo47 o051 072 072 072 0.69
R’ 032l 031l lo4d o6l 095 094 094 094
Pooled o 4788 4295 3721 2958 648 770 823 8.19
B 0471 049 (054 o064 033 044 048 057
R 034 o041 053 065 023 031 036 049

Mean o 4586 41.19] 3591 2839 576 753 815 9.6l
B 051 o051 056 o065 035 045 049  0.57

R’ 051 058 067 074 048 051 057  0.63




Table 3¢: Sealed-Bid Bargaining: Linear Regression Results

Sellers Buyers
Pair Number| o StdEr || R* o B StdErr | R?
1 51.89 0.41 8.01 0.79 -1.17 0.96 2.21 1.00
2 50.71 0.45 10,68 0.67 8.13 0.63 12.58 0.60
3 4,58 1.03 5.84 0.94 13.42 0.30 12.86 0.39
4 39.67 0.49 937 0.75 11.09 0.56 6.90 0.83
5 29.66 0.54 6.63 0.81 1.79 0.65 5.15 0.93
6 31.18 0.77 7.38 0.88 -1.27 0.89 10.50 0.86
7 22.96 0.58 27.93 0.30 15.99 0.67 7.61 (.82
3 35.59 0.46 7.25 0.80 44.08 0.01 8.65 0.00
9 30.08 0.56 5.64 0.84 -0.92 0.69 7.91 0.79
10 8.94 0.90 1.99 1.00 5.54 0.38 6.87 0.62
Pooled 30.30 0.62 15.53 0.57 8.25 0.59 15.34 0.51
Mean 30.53 0.62 9.07 0.78 9.67 0.57 8.12 0.68




As can be seen, in both 1—consult

slopes which are significantly different fro

m

exjperiments the observed bid functions have

upity. This is as true in the percentage—fee

experiments as it is in the fixed—fee experiments, with mean slopes of .68 and .66 for seller

and buyer subjects in the fixed fee experimen

the percentage—fee experiment. Note also
R? of these regressions is rather high indic
explain much of the variation in the data.

and slopes were different from regressio

Schotter (1990), where sealed—bid experiments

and employing the same distribution functions

using a Wilcoxon test, that there is no s

intercepts of these instruction functions 4

level of significance. From looking at the da

institution which generated them.

Finally, one would expect that t

bidders would vary according to their ¢stim
example, when k is estimated to be equal tg

principal price instruction. If both buyer and s

it is a dominant strategy for the seller to

a constant of 0 and a slope equal to 1, while

buyer would involve shaving one's value and s

that

atin

nd

use

ns fi

t and .74 and .78 for sellers and buyers in
in the overwhelming majority of cases, the

y that linearity is an assumption that helps

=]

Finally, when one tests whether these intercepts

t using the data of Linhart, Radner and
were similarly run with 15 round horizons,

as we used here (with & = 0.5), we find,

gnificant difference between either the slopes or

the bid functions observed there at the 5%

a one would not be able to recognize the

he instruction function used by our 1-—consult

ate of the k defined by their agents. For
1 price is determined strictly by buyer's
eller principals share this estimate of k, then
an instruction function which is linear with
the equilibrium instruction function for the

etting a price limit less than the value. This

is true because such a price—setting mechanism shares all the properties of truth—revealing

mechanisms for the seller in the sense that hig

transaction but only the probability of trade.

k moves toward zero, the opposite occurs.

between the size of k and the slope of

the

-22
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or her bid does not affect the price of the

Hence, truthful instructions are dominant. As

Hence, we would expect an inverse relationship

buyer's instruction function and a positive




relationship between k and the slope of th
be estimated for any pair of buyers and
bid and ask instructions of the principals. I
equation P = kv + (1—k)c for k, yieldin
then estimated the average k by substitu
rounds of the experiment) for P, the avera
highest acceptable price for v. Appendix B
pair of agents.)

Computation of this correlation
coefficient depicting the relationship of
(significant at the 0% level) in the percent
72% level) in the fixed fee experiment. Th
(significant at the 1% level) and 0.32 (sigy
fixed—fee experiments respectively. As we ¢
slope coefficients of the subjects’ instructic
for each pair using the percentage fee mec
weaker in the fixed—fee case, in both cas
the logic presented above since the sign of
and k is negative while it is positive for th

On the basis of the data discussed
support for the hypothesis we have put
experiments tend to behave in a manne
sealed—bid experiments.

4—Consult Experiments

Dynamic Instruction Functions and the Prg

While the 1—consult game playe

consult game is inherently dynamic. Instr

r th
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k and the buyers’

ler’s instruction function. (Note that k can
s by observing the price data knowing the
precisely, we can estimate k by solving the
_ (P-o)/(v—0).

the average negotiated price (over the 15

For each experiment, we

west acceptable price for ¢, and the average

ents our estimates of the average k for each

tantiates our hypothesis. The correlation
bid function was —0.81
fee experiment and —0.14 (significant at the

'relation coefficients for the sellers were 0.77

ificant at the 37% level) for the percentage and

ee, there is a strong correlation between the

on fynctions and the estimated mean value of k

sm. While the strength of the correlation is

he sign of the correlation is consistent with

correlation between the buyer's bid function
lers.
yve, there appears to be at least qualitative

ward that subjects in indirect bargaining

at is similar to that observed in previous

bability of Trade
ed b

v the principals is basically static, the 4—

ns given at the zero—second instant can be




changed at 45 seconds, and those given at 45

Hence, in order to correctly analyze what
look at the time path of instructions given

our hypothesis here, that the reason why

happ

the

seconds can be changed at 90 seconds etc.
ened in the 4—consult experiments we must
d at the concession rates they imply. It is

arn

4—consult experiment was so inefficient was

that principals overly constrained their bargainers at the 0—second mark and then did not

gufficiently relax these constraint as time

mark the bargainers were still to constrained

trades.

To be successful, this hypothesis

presented by the data of this experiment.
treatment the median length of time until a

seconds for the Fixed—fee treatment and 110 {

consult experiment subjects often took the

out of the total of 90 trades took place after

median number of seconds was 178). This is

source of inefficiency for the 4—consult

full

a

ex

wenk on. As a consequence, at the 135 second

to make a sufficient number of beneficial
must be consistent with two stylized facts
The first is that while in the 1—consult
trade was consummated when one was 140
or the percentage—fee treatment, in the 4-—
180 seconds (34 out of 90 trades) while 60
at least 170 seconds had transpired . (The
dramatic difference and a possible additional

periments since in the real world, if the

opportunity cost of time is positive, bargaining amongst agents who have the ability to

consult may become a lengthy and drawn

—oul

process. Second, the efficiencies in the 4—

consult experiment were almost identical with those of the sealed—bid experiment of

Linhart, Radner and Schotter (1990) indicating

180
the sealed—Dbid experiment.

To substantiate our hypothesis we

functions for the buyer and seller principals i

90 second, and 135 second marks. Using ¢

how their shape and the manner in which

second interval (where almost all trades

that the instruction functions for the 135—

ook place) should be close to those seen in

ill proceed by first presenting the instruction
this experiment at the 0 second, 45 second,

instruction functions, we will then illustrate

they change over the horizon of the experiment




help explain the two-—stylized facts state
present a table of what can be called
experiments indicating the average concessi
during the experiment. These markups and

(yet consistent) analysis of our experiments

Figures 2a and 2b present the estim

135—second instruction functions for buye
along with those of the sealéd—bid experim
functions were estimated using a pooled
(Table 3b and 3¢ present the actual regp
regressions for the moment, we clearly see t
extremely tight constraints on their b

negotiations, and then relax these constrain

value of 100 would, on average, instruct h

40 at the O—second mark while at the 135 seq

allow a price of approximately 65. Simil
would demand a price no less than 48
constraint to permit a sale at about 30 at

the 135—second instruction function is to

on

d a

mar

the

resy

ent

samn

hat

ts as

arly,

at
the

the

Radner, and Schotter (1990). This indicates

almost all trades took place and where the
should expect efficiencies in the 4—consult

the sealed—bid experiment as our data in

Figur

13

t

bove., When this analysis is over, we will
k—ups and mark—downs for all indirect
hat sellers and buyers were willing to make
r change over time represent an alternative
Its.

ated 0—-second, 45—second, 90—second, and

rs and sellers in the 4—consult indirect FFBE

(Radner—Schotter (1989)). These instruction

ple of subject buyer and seller principals.

essign results). Looking only at the 4—consult

on average, buyer and seller principals place

argainers at the outset (0 seconds) of their

time goes on. For example, a buyer with a

is bargainer to not buy for a price greater than

ond mark he would relax this constraint to
the seller’s principal with a cost of zero
the 0—second mark and would relax this
135 second mark. Note, however, how close
sealed—bid instruction function of Linhart,
that at the end of the experiment, where

b second instruction function is relevant, we

experiments to be almost identical to those of

Table
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Highest Acceptable Price
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Figure 2a
Instruction Functions: 4-Conslit and Sealed Bid Experiments
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To see the impact of these con

where we take the 0 second, 45 second, 90

buyer and seller principals and place them

to these instruction function, then we can

each time interval. For example, take th

Figure 3a. Here we see that given the con
trade can occur since even if the seller d
100, given these instructions, the buyer’s ¢y
minimally acceptable price. To more caref

these instruction functions note that the b

seller draws a cost of 0 or the buyer draws

minimal value that a buyer could draw giv
for which trade is possible. At 45 seconds
see that trade is only possible if either tl
80). As we move to 90 seconds (Figure 3c)
crucial values (V*) become approximately ¢
done for the seller by defining a compar
concentrate on the buyer). These critical v

of trade was delayed in these experiments

it took time until there was even a sufficie

Figur

In fact, we can easily calculate

given the instruction functions of the by

functions from which values and costs an
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nts on trade, we present Figure 3a — 3d
ond and 135 second instruction functions for
the same graph. If trade occurred according
rly calculate the probability of trade during
—second instruction functions presented in
nts of the buyer and the seller principal, no
la cost of zero and the buyer and value of
mum price would be lower than the seller’s
characterize the possibilities of trade given
hance of trade occurring is when either the
alue of 100. Knowing this, define V¥ as the
hat their seller opponent has drawn a 0 cost
gure 3b), given the instruction functions, we

uyer draws a value greater than 80 (V* =
| 135 seconds (Figure 3d), we see that these
nd 35 for buyer. (similar calculations can be
C*, but for expository simplicity we will
5 help us understand why the consummation

ompared to the 1-consult experiments since

asible likelihood of trade.

1—3d here

expected probability of trade at each stage

1yery and sellers and the assumed distribution

awn. For example, in our experiments the
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seller drew his/her cost from the distributic
from the distribution (1 - (100-V)/10(
functions, v = a, + B,V for the buyer an
the conditional probability of trade at 0, 4
on the buyer drawing any value V > V¥,
of trade is positive since it equates the i
receives a zero cost to the instruction give

a, + B,0 with v = a, + g, V* or V*

at any V > V* is,

atbV

(Probability of trade|V) = [3"°7(0.4/10(

where a =
= ({a+bV)/1
The total probability of trade is then defi

V* to 100 to yield (4.2):

100
Vo

(Total Probability of Trade) ((a+bY

Table 4 presents these calculatig
trade at each time interval of the 4—cons
for the 1—consult and sealed bid experim
estimates of the coefficients for a;, a,, 8,

for these experiments.

n ({
)0.
d ¢

) 4

15, 9
V#
nstry

n by

(C

) (c/
(0‘1
00)

ned

ons |
ult ¢
ents.

) ang

=27

/)/100)*(0.4/100)((100—V)/100) -84V

1/100)°-* while the buyer drew his/her value

).

Using the pooled estimated instruction

£ a, + B,C for the seller, we first calculate

0, and 135 seconds, respectively, conditional
s the lowest value for which the probability

ction that a seller would give when he/she

a buyer with value V* i.e V¥ equates ¢

, — o;)/b)]. Hence the probability of trade

100)°-%dC, (4.1)

'_az)/ﬂz and b = ﬁz/ﬁl'

b

by integrating (4.1) with respect to V from

(4.2)

by presenting the theoretical probability of
xperiment along with the same probabilities
In making these calculations, we used the

1 B, presented using the pooled set of data




Table 4

Theoretical Probability of Trade

Sealed—Bid 1—Consult 4—Consult
Mechanism
Truth— Linear Fixed— %— 0—Sec. 45—Sec. 90—Sec. 135 Sec.
Telling Equil. Fee Bee
Theoretical
Probability .85 07 66 .70 0 .22 .38 .55
of Trade
Given Instr.
Functions
Actual
Probability NA .63 73 15 .03 .05 .07 .53
of Trade (95/150) (109/150) (113/150] (4/148) (7/148) (11/148) (78/148)

This table presents the theoretical

if subjects used the instruction functions

generated by our 1—consult and 4—consult

the instruction for the buyer was greater than

also included the probability of trade for

either their linear equilibrium strategies or

could have occurred before the 135 second

not to. (Later we will attribute this failure

treated these rounds as cheap—talk rounds

here were not seriously considered.) However,
monotonically increasing probabilities of trade
probabilities in the last 135—180 second time

actually occurring (55% versus 53%). Hence,

the

a triuth—telling strategy.

| probability of trade that would have occurred
estilnated using the pooled set of observations
experiments and actually made trades whenever
that of the seller. For comparison we have

Sealed—Bid Mechanismn when bidders use

As we see, while trade

interval in the 4—consult experiments it tended

[ trade to the fact that subjects may have
posturing rounds and any instructions made
we clearly see that our theory does predict

as the 4—consult experiment progresses and

interval which were not far away from those

our hypothesis, that principals were over

zealous at the 0O—second mark and then insufficiently relaxed their constraints on bargainers

as the experiment progressed is capable of

the 4—consult experiment: That practically

—28

explaining the two most salient stylized facts of

no trades took place in the [0,45] second




interval and the observed similarity between

the [135,180] second interval where the 135—

Mark—Ups, Mark—Downs, and Cheap Talk

Mark—Ups and Mark—Downs

Finally, we present an alternative

of a mark—up and mark—down. We define

the percentage above cost demanded by the pj

mark—down for buyer i in period or round
or MD = (V, —v.,})/V.,. These mark—-dow
toughness of the buyer and seller principals

above cost they will allow their bargainers

mark—up is unbounded since ¢ is unlimited.

can never be met, we would expect 0 < MU

up 1s undefined when C = 0. Because of t

mark—up and mark—down for buyers an

C,.)/t]-2.C, ./t and AMD = 2 (V &

iV

it)

of an experiment and i (j) is the buyer (sel

Table 5 presents the average mar

a

the

pres

t

s

sing

to

=

his,

2,V
ler).

kups

m

In

sealed -bid inefficiencies and the results in

second instruction function was used.

tntation of our hypothesis using the notions

ark—up for seller j in period or round t as

incipal or MU = (¢;,—C;,)/C;,, while the

it the percentage below his value demanded

nd mark—ups represent, in some sense, the
e they indicate how much below value or

the

n

=

ettle for. Note the while 0 < MD =< 1,
fact, since demands greater than V = 100
(100-C,)/C,. Finally note that the mark—

we will use in our calculations the average

d sellers defined as AMU

Zt[(cjt“

../t, where t= 1,2,.....15 is the time period

and mark—downs for sellers and buyers in

the 4—consult experiment and the two 1—consult experiments.

29




Table |5
Average Mark—Ups| and Mark—Downs:
4—Consult Indirect [FFBE's

Experi— Seller Mark—Up Buyer Mark—Down
ment
So 845 590 $135 BO B45 B90 B13s

1 0.62 0.51 0.42 0.33 0.71 0.59 0.56 0.24
2 1.97 1.47 1.18 0.78 0.72 0.64 0.55 0.33
3 0.10 0.10 0.08 Q.08 0.51 0.39 0.33 0.33
4 2.01 1.77 1.53 1.23 0.57 0.39 0.28 0.12
5 0.27 0.21 0.19 g.19 0.35 0.28 0.28 0.26
6 1.87 1,80 1.43 1.23 0,56 0.25 0.18 0.18
7 1.06 0.87 0.80 0.51 0.69 0.52 0.48 0.44
8 1.19 1.04 0.92 0.60 0.83 0.77 0.76 0.68
9 0.73 0.52 0.40 0.40 0.50 0.37 0.30 0.27
10 2.42 2.39 2.08 1.89 0.28 0.27 0.27 0.25
Average 1.22 1.07 0.90 0.73 0.57 0.45 0.40 0.31

Note: 80, S45, §90, S135 are the average markups for sellers at the 0, 45,90, and 135 second
mark, while

B0, B45, B90, B35 are the average markdowns for buyers at the 0, 45,90, and 135
second mark
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Average Mark—Up and 1

Experiment

00 =T O DT R QO BD

Average

Experiment

=D 00 =1 S O A O b=

Average

Note: * This observation is treated as an outlig
the bottom omits it from its calc

Looking at the sellers first note
the 0—second seller principals whose avera
mark—up in the fixed fee and percentage—
time these mark—ups decreased yet at 135

consult principals was still higher than bot

Table 6

1—-Consult Indirect

Var

—~Downs:
FBE's

Fixed Fee Experiment

Seller Mark—Up
0.19
1.12
0.23
4.51*
0.93
0.52
0.47
0.62
0.40
1.01
0.61%

Percentage—Fee Experimentiment

Seller Mark—Up
0.28
0.23
0.08
1.01
2,12
0.43
0.97
0.07
0.42
0.09
0.57

1—consult experiment (.73 as compared to|.61

is slightly different. While the 4—consult

parts in the 1—consult experiments with an aj

—31

tha

secq

h the

buyel

Buyer Mark—Down
0.22
0.26
0.17
0.13
0.19
0.20
0.14
0.33
0.11
0.24
0.20

Buyer Mark—Down
0.50
0.54
0.69
0.43
0.37
0.48
0.35
0.59
0.55
0.63
0.51

ir in this sample and the average registered at
ulatipn.

I the toughest sellers in any experiments were
ge mark--up was 1.22 as compared to the average
fee ¢xperiments of 0.61 and 0.57 respectively. Over
nd mark, the average seller markup of the 4—
: fixed—-fee and percentage fee principals in the
and .57 respectively). For buyers the situation
s start out being tougher than their counter—

rerage mark—down of 0.57 as opposed to 0.20




and 0.51 for the fixed fee and percentage

mark the 4—consult buyer principals were

fee |experiments, respectively, by the 135 second

torgher than the fixed--fee buyer principals yet

weaker than those of the percentage—fee experiment. Despite this fact, the 4—-consult sellers

principals were sufficiently tough at the
down.

Cheap Talk

end |of their experiment to keep efficiency levels

Finally, since practically all trades in |our 4—consult experiment occurred at the 180

second mark, one might be tempted to treat al} instructions prior to that time as cheap talk

or simple posturing. While this hypothesig

car explain the delay in reaching a deal, it can

not, of course, help us in explaining why the final inefficiency rate was similar to that of the

sealed—bid experiment. In any case, to test this hypothesis we ran a Probit regression where

the left hand variable was the probabilit

y of trade for a given pair and the right hand

variables were the cost and value of the buyer|and seller as well as their concessions (i.e for

buyers, the difference between their value

and| their instruction (maximum acceptable price)

or, for sellers, the difference between their c¢st and their instruction (minimal acceptable

price) at the four concession intervals. The

7:

restilts of these regressions are presented in Table




Table| 7

Probit Regression Rlesults:

Probability of Trad¢
Variable Coefficient Std Error| t-—-Statistic Prob.
C —0.505 0.738 —0.683 0.496
Con0B  -0.002 0.016 —0.144 0.886
CondbB  0.075 0.038 1.956 0.053
ConS0B —0.078 0.040 —1.957 0.053
Conl35B —0.027 0.016 —1.698 0.092
Value 0.051 0.014 3.702 0.000
Con08 0.011 0.023 0.481 0.631
Con458 0.021 0.034 0.634 0.328
Con90S —0.024 0.032 —-0.755 0.452
Conl355 —-0.052 0.025 —2.080 0.040
Cost —0.062 0.013 —4.866 0.000

Log Likelihood —39.78375
Obs with Dep = 1 90
Obs with Dep = 0 30

This cheap—talk hypothesis finds

string support for sellers where the only variable

significantly affecting the probability of trade gdre the costs of sellers and their concessions at

the 135 second mark. This obviously implies tHat whatever instructions they received prior to

that point were irrelevant. For buyers, however, the concessions made at the 45 and 90

second marks appear significant at approximatdly the 5% level while the concessions made at

the 135 second mark are only marginally significant at the 10% level. Clearly, since all

concessions were monotonic, if on average,

not go much further later in the experiment

appears that sellers were tougher than buyers.

4: Conclusions

buyers conceded early in the experiment they need

to be able to make a deal. In this sense it

This paper has attempted to shed some light on the contradictory evidence of

laboratory face—to—face bargaining experiments and real world experience with this same

mechanism. The problem is that while face—tg—face bargaining seems efficient in the lab, it

appears to break down often in the real world

—-33

Our explanation for this discrepancy relies on




the fact that in the real world face to face

principals but between the agents of principald
while people meet face to face and bargain,
agents for others leads to a breakdown of eff
face—to—face bargaining, relative to real-—wor
laboratory environment, but rather a result of
often done through agents and not directly

In addition, in the experiments we r4
their principals, we noticed a dramatic len
This result implies that not only is bargaining
economic agents to miss otherwise profitable de
costs than bargaining where principals bargail
only one opportunity to consult. In the real w
for principals when the hourly billing rates of 14
To explain how this principal —agenf
hypothesize that subject principals in our exp
two—stage delegation game in which in stagd
stage—2 sealed—bid game. As a result, the pry
that got in the way of efficiency. This |hyps
bargaining breakdowns that occur as well as th
uses to instruct his agent. The greater ine
opportunities to consult with their principals is
early on in such negotiations principals tendg
them little room to make beneficial deals until

seconds.

—34

bargaining is usually conducted not between
, i.e., between fiduciaries like lawyers. Hence
the fact that these bargainers are acting as
iciency. In short, the efficiency of laboratory
d experience, is not an artificial aspect of a

the fact that in the real world bargaining is

by principals.

in where agents could repeatedly consult with

gthening of the time needed to consummate deals.

through agents inefficient in terms of causing
als, but also tends to exhibit large transaction
i face—to—face or where agents bargain with
prld, such transaction costs can be substantial
lwyers are calculated.

. relationship interferes with efficiency, we
eriments treat the experiment as if it were a
1 they instruct agents on how to play the
incipal placed restrictions on their bargaining
bthesis is supported by data on the type of
e shape of instruction functions each principal
fficiency observed when agents have many
explained in dynamic terms by observing that
d to over—constrain their bargainers leaving

late in the bargain process, during the last 45
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APPENDIX A
1-Clonsjult
Percentage—Fee Indirect Face—to—Face Bargaining Experiment:
INSTRUCTIONS
Introduction
You are about to engage in an experiment concerning decision-making. Various

research institutions have provided funds f

or these experiments and if you make appropriate

decisions you will earn a good monetary payment.
The eriment
As you arrived, two things occurred.| First, you were randomly arranged in pairs, and

within each pair one of you has been des

called the principal. Second, each pair has

seller pair.
principal, or a seller’s bargainer. Check
are. You will be matched with the oth
The buyer pair and seller p

experiment.

experiment. In each round the buyer pair

the seller pair; the seller pair will be bargaining to sell this object to the buyer pair.

fictitious object will be completely describec
its cost to the seller pair. These numbers
each round, in a manner to be described b

After you read these instructions and
you, the buyer pair will be placed in a
principals in these pairs will not meet agaj

meet repeatedly to bargain with each othe;

igna

als|

the
er
air v

will

1 by
wil
clow
the

sepa

n

in
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ted as the bargaimer and the other has been

b been designated as either a buyer pair or a

Hence you may be either a buyer principal, a buyer’s bargainer, a seller

top of your instructions to see which one you
member of your pair for the duration of the
vill bargain repeatedly over the course of the
be bargaining to buy an fictitious object from
The

two numbers: its value to the buyer pair, and

I be generated randomly, and independently in

procedures of the experiment are described to
rate room from the seller pair. Although the
ntil the experiment is over, the bargainers will

a pre—designated third room. The experiment




will last for 15 rounds and each round w
negotiation phase and the bargaining phase.
The Pre—Negotiation Phase

The first step is the generation of the
to the buyer pair and its cost to the sel
room, the principal in each pair will be ask
another number from one to 75. The ex
number from one of five lists each containing 7
(value) represents the amount of a fictitiol
principal if the buyer’s bargainer is successful
phase of that round. The buyer pair’s rai
value" for the object. The seller pair’s
seller principal will have to pay in order| to
The seller pair’s random number is the
principal. Note that only your pair know

told the randem number of the other pair.

write it in column 1 of his worksheet.

After the buyer pair's value and the sg

will discuss the way the bargainer in that pair

bargainer during the bargaining phase. In thi
bargainer must agree on a highest accepta
bargaining phase, the buyer’s bargainer may
highest acceptable price, but if the agreed
price then the buyer's bargainer will be pe
and

payoff. Similarly, the seller principal

acceptable price, or a price "floor". The sel

ill b

The
> Tar
ler j
ed t

perir

118 C1

rang

fictit

s ¥yo

Aft

ble ]

—upd

nalis
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ave two phases which we will call the pre—

way the experiment works is as follows.

dom numbers defining the value of the object
yair. In each round, in the privacy of your
b choose a number from one to five, and then
nental administrator will then read out the
5 numbers. The buyer pair’s random number

irrency called "francs" we will pay the buyer

n purchasing the object during the bargaining

ndom number is the buyer principal’s "redemption

lom number (cost} represents how much the
pbtain the object for sale to the buyer pair.
ious object’s "production cost" to the seller
ur random number and that you will not be

er you observe your number, the principal will

ller pair’s cost are known to them, each pair
is to conduct the negotiations with the other
5 discussion the buyer principal and buyer’s
price, or a price "ceiling". In the subsequent
agree on any price less than or equal to the
bn price is higher than the highest acceptable

ed by having money subtracted from his final

seller’s bargainer must agree on a lowest

ler’'s bargainer, in the bargaining phase, may agree




on any price higher than or equal to the 1
he agrees to a price that is lower than th
that it will never benefit a bargainer to vio
acceptable prices will be written in column 2
bargainer on each pair will be bargaining |for
instructions in order to make a positive
cannot agree on an acceptable price within the
of the experiment will end and all payoffs to
bargainer’s payoff at the end of the exg
payoff. (Payoffs are explained in detail |

minutes and at this point the bargaining phase

The Bargaining Phase

After the pre—negotiation phase is oyer,

bargainers of each pair leave their respective
will bargain. The bargaining rules are as
random number of his principal, and discussed
bargainers will be given three minutes to d
this period of the experiment and if so at w
three minutes, two minutes, one minute an

administrator will also count down the seconds

Payoffy
If a price is agreed on within the three 1
Buyer franc payoff = value — price,
while the seller pair’s franc payoff will be
Seller franc payoff = price — cost.
a

For example, say the buyer pair receives

of 20. If a price of 50 is negotiated, the
—40

DWeES)

e lo

bay ol

erim

below

foll

iscus

d 3(

minu

3

nayof

% acceptable price, but he will be penalized if
west acceptable price. These penalties ensure

| These

late the instructions of his principal.
of the principal’s worksheet. Note that the
the principal and must follow the principal’s
f. If either the seller pair or the buyer pair
two—minute pre—negotiation phase, that round
all people will be zero for that round. The
ltent will not be identical to the principal’s

v.)

will begin.

The pre—negotiation phase will last two

the bargaining phase will begin by having the
rooms and go to a third room in which they
pws. After each bargainer has observed the
bargaining strategy with his principal, the two
s whether they want to make a transaction in
hat price. They will be told when there are

) seconds left in the period. The experimental

left from 10 to O.

tes, the franc payoff to the buyer pair will be

ralue of 60 while the seller pair receives a cost

fs will be




60 — 50 = 10 for the buyer pair, and
50 — 20 = 30 for the seller pair.
If the price agreed on is 30, then the payoffs w
60 — 30 = 30 for the buyer pair, and
30 — 20 = 10 for the seller pair.
Note that the payoff to a buyer pair can b

Y

agrees on a price which is greater than the

be negative if and only if the seller’s bargainer

If no price is agreed on during the ¢

agreed on, all players’ payoffs will be zero fo

minutes are over before proceeding to the next

buyer’s bargainer and the seller’'s bargainer ag

val

ree )

Il be

¢ negative if and only if the buyer's bargainer
ue. Similarly, the payoff to a seller pair can
agrees on a price which is less than the cost.
minutes, i.e. if time runs out before a price is
r that period. We will wait until the three
If both the

round if no price is agreed on.

ree on a price, you must tell the experimental

administrator sitting with you that an agreement is reached.

For each round in which a price agreement is reached, and in which the negotiated price

is not greater than the highest acceptable price
phase, the buyer principel will receive 2/8 of
bargainer will receive the remaining 1/8. If thq

price, the buyer principal will receive all of th
buyer's bargainer will receive no payoff for th
will have a penalty subtracted from his final p
for each round in which a price agreement|is r
ined
off t
ed po
yoff

roun

less than the lowest acceptable price deter
seller principal will receive 2/8 of the pay
receive the remaining 1/8. If the negotiate
seller principal will receive all of the pay

bargainer will receive no payoff for that
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determined tn the buyer pair’s pre—negotiation
the payoff to the buyer pair and the buyer’s
negotiated price exzceeds the highest acceptable
e payoff to the buyer pair for that round; the
it round, and in aeddition the buyer's bargainer
nyoff at the end of the experiment. Similarly,
tached and in which the negoliated price is not
in the seller pair's pre—negotiation phase, the
b the seller pair and the seller’s bargainer will
tce is less than the lowest aeceptable price, the

to the seller pair for that round; the seller’s

i and unll have a penalty subtracted from his




final payoff. The formula for these penaltie

simply that it will never be in the interest of
principal.
Once either a trade has been made or tl

round will end. The bargainers will ther
whether or not a trade was made and if so at
3 of his worksheet whether a transaction has
no.
zeros should appear in columns 4 and 5.

After period 1 is over, you will prg
numbers (cost for the sellers, value for the
pre—negotiation phase and another three—n
At the end we will convert your franc pay
below.

In the discussions of the bargaine

experimental administrator sitting with ypu.

P

terminated and the violating person given a mij
(1) A bargainer must not announce hi
the other bargainer, nor may he take a piece
into the bargaining room.
(2) No personal threats or abusive langunage

about the actions of other persons engaged |in t

(3)

being sold in that period.

In each period of the experiment you mj
For instance,

later rounds may be discussed. You must
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In column 4 he will write the price and in column 5 the payoff.

yceed
buy
ninut

off i

I's C4

given below. The important point, however, is

a bargainer to violate the instructions of his

he three minutes of the round are over, this
urn to their principals and report to them
what price. The principal wiil write in column
been agreed to in period 1 by writing yes or

If no trade occurred,

to period 2 by generating your new random
rers), and then engage in another two—minute
There will be 15 rounds.

e bargaining phase.

nto dollar payoffs in a manner to be described

trtain rules will be strictly enforced by the
If they are violated, the experiment will be

nimal payoff.

s random number (cost or value) or price limit to

of paper on which these numbers are written,

will be tolerated, nor any disparaging remarks
he experiment.

ay only discuss the price of the fictitious good

no price arrangements about objects to be sold in

discuss each object separately.




(4) Finally, no discussion of payments
instance, you may not say "if you agree to
$X after we leave the experiment."
Penalties

If the negotiated price exceeds the

amount will be subtracted from the fina

bu

sucl

1l pa

outdgide of the experiment will be tolerated. For

h and such price in this period I will pay you

ver pair’s highest acceptable price, then an

yoff of the buyer's bargainer equal to the

difference between the value and the highest acceptable price (if the negotiated price is less

than the value) or the difference between
price (if the negotiated price exceeds the va
pair's lowest acceptable price, then an amg
seller’s bargainer equal to the differenc
negotiated price (if the negotiated price exc
acceptable price and the negotiated price
These penalties ensure that it can never
limit specified by his principal.

Final Payoffs

When the 15 rounds of the experiment ar

adding all of the francs accumulated over {
be converted into dollars at the rate of 1
fixed payment of $6.00 for participating,
$3.00. If by the end of the experiment
losses will be subtracted from the fixed p
you leave. If any rules are violated, the
$3.00 minus any losses that have occurred
his average payoff up until the violation an
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Random Numbers
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the
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frarn

negotiated price and the highest acceptable
| If the negotiated price is less than the seller
will be subtracted from the final payoff of the
tween the lowest acceptable price and the
the cost) or the difference between the lowest

the negotiated price is less than the cost).

fit a bargainer to violate the acceptable price

e over, the final payoffs will be determined by
5 rounds of the experiment. These francs will
¢ = $.05. Each bargainer will also receive a
each principal will receive a fixed payment of
rgainer’s total franc payoff is negative, these
ent of the principal. You will be paid when
ating party will receive the fixed payment of

le the other person will be paid by calculating

len multiplying it by 15.




The random numbers on the lists
generated independently depending upon wh
by a "random number" can be explained by

FIGU

Figure 4 describes how the random
shows possible values between 0 and 100 o
the vertical axis.

The probability number

a random number (value) less than or eq

graph indicates that the probability that a buy

say, 25 is .108 (while the probability that
Similarly, the probability that the buyer
(while the probability that the buyer r
probability that the buyer receives a value

value greater than 75 is .575). Table 5

random values are generated if you are a buyer.

the likelihood of getting a "high" (greater

RE

ual

ecely

hel

ether

valu
n th

tells

recei

of 7

give

tha

1 by the experimental administrators were

you are a buyer or a seller. What we mean

r looking at Figures 4 and 5.

4 HERE

es of the buyers were generated. The graph
c horizontal axis and a probability number on
you how likely it is that a buyer will receive
1

Lo any particular number. For instance, this

rer will receive a value less than or equal to,

the buyer receives a value greater than 25 is .892).

ves a value less than or equal to 50 is .242
es a value greater than 50 is .758). The
5 or less is .425 (the probability of receiving a
s you more information about the way your

A point to note is that if you are a buyer

in 50) value is substantially greater than the

probability of getting a "low" value (i.e. a valge less than 50). In fact, the probability that
a buyer will receive a value less than 50 is only .24.
TABLE 5 HERE

For a seller, just the opposite is true,
seller costs between 0 and 100 on the horiz
axis. Again the probability number define
receive a cost less than or equal to any pa

seller will have a cost less than either 25

Table 6 below lists other such probabilities

as

ont

rticu

?
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50

igure 5 illustrates. Here we place all possible

axis and a probability number of the vertical

s the probability that if you are a seller you will

lar cost. For instance, the probabilities that a

, or 75 are .575, .758, and .891, respectively.

5 HERE




TAB

A point to note is that, as opposed to

getting a low number (i.e., a cost less than ¢

than 50). In fact, the probability that a seller

To give you a feel for these numbers the

illustrative random numbers from the sellers

LE €

HERE

the buyers, sellers have a greater chance of
r equal to 50) than a high number (greater
will receive a cost less than 50 is .757.
experimental administrator will generate a few

and buyers’ lists, respectively. Since the

numbers on the lists were generated in a manner consistent with the graphs described above,

they should familiarize you with the random

will begin our experiment.

Instructions for Fixed—Fee Indirect Face—tg

nu

—Fa

mbers you could draw. After this is done, we

ce Bargaining Experiment:

The instructions for the fixed—fee F
FFBE except for the following changes:

(1) In place of the section entitled
fixed —fee instructions contain two sectiong

Bargainers."

(2) The "Payoffs to Principals" section g

first four paragraphs of the "Payoffs" sect
references to the "buyer pair" or "seller
principal" or "seller principal," respectively.
(3) The first paragraph of the "P
instructions reads as follows:
"For each round in which a price ag

seller's bargainer will each receive a fixed | pay

FBE

ITPa

enf]

101 4

pai

ayo

are identical to those for the percentage—fee

yoffs" in the percentage—fee instructions, the

itled "Payoffs to Principals" and "Payoffs to

f the fixed—fee instructions is 1dentical to the

pf the percentage—fee instructions, except that

r" are replaced by references to the "buyer

ffs to Bargainers" section of the fixed—fee

reement is reached, the buyer's bargainer and the

ment of $1.00, provided that the agreed—upon

price does not violate the acceptable price limits specified by the principals for that round.
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Otherwise, the bargainer who violated his pring

that round and will also have penalties subtracted from his final payoff.

these penalties is given below, The important

in the interest of a bargainer to violate the insf

(4) The remainder of the "Payoffs to|Barjf

identical to the last seven paragraphs of the "P
{5) In place of the first two sentengces {
percentage—fee instructions, the corresponding
the following three sentences:

"When the 15 rounds of the experiment

determined by adding all of the francs accum

These francs will be converted into dollars 4

bargainers will receive $1.00 for each round| in Y
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ipal’s price limit will receive no payment for
The formula for
point, however, is simply that it will never be
ructions of his principal."

rainers" section of the fixed—fee instructions is
pyoffs" section of the percentage—fee section.
f the section entitled "Final Payoffs" in the

section of the fixed—fee instructions contains

are over, the principals’ final payoffs will be
nlated over the 15 rounds of the experiment.

Each of the

t the rate of 1 franc $.04.

vhich an acceptable price was agreed upon."




INS

TRIU(

PTIONS

4-Consult Indirect Fz

Introduction

You are about to engage in at
Various research institutions hawv
you make appropriate decisions yol
The Experiment

As you arrived, two things o
in pairs, and within each pair on
and the other has been called the
designated as either a buyer pailr
buyer principal, a buyer’s bargai
bargainer. Check the top of your
will be matched with the other me
experiment.

The buyer pair and se

course of the experiment. In each
buy an fictitious object from the
bargaining to sell this object to
be completely described by two num
cost to the seller pair. These n
independently in each round, in a

After you read these instruct
are described to you, the buyer pa
the seller pair. Although the prin
until the experiment is over, the

with each other in a pre-designate

ner
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To-Face Bargaining

periment concerning decision-making.

ovided funds for these experiments and if

illl earn a good monetary payment.

red. First, you were randomly arranged
you has been designated as the bargainer
ncipal. Second, each pair has also been
a seller pair. Hence you may be either a
a seller principal, or a seller’s
tructions to see which one you are. You
of your pair for the duration of the
r palir will bargain repeatedly over the
und the buyer pair will be bargaining to
ler pair; the seller pair will be

buyer pair. The fictitious object will
s: its value to the buyer pair, and its
rs will be generated randomly, and
Imer to be described below.
1s and the procedures of the experiment
will be placed in a separate room from
als in these pairs will not meet again
gainers will meet repeatedly to bargain

hird room. The experiment will last for




15 rounds and each round will have

negotiation phase and the bargaining

follows.

The Pre-Negotiation Phase

The first step is the generation
of the object to the buyer pair apd
round, in the privacy of your room,
to choose a number from one to five,

The experimental administrator will

lists each containing 75 numbers.

two phases which we will call the pre-

phase. The way the experiment works is as

of the random numbers defining the value
its cost to the seller pair. In each
the principal in each pair will be asked

and then another number from one to 75.

then read out the number from one of five

The buyer pair's random number (value)

represents the amount of a fictitioug currency called "francs" we will pay the

buyer principal if the buyer’s b

object during the bargaining phase of

number
pair’s
to pay
pair’s

seller principal.

vou will not be told the random number of the other pair.

your number, the principal will

is the buyer principal’s "redemption value" for the object.

in order to obtain the object

rite

rgalner is successful in purchasing the

that round. The buyer pair’s random

The seller

random number (cost) represents how much the seller principal will have

for sale to the buyer pair. The seller

random mumber is the fictitiows object’s "production cost" to the

Note that only your pair knows your random number and that

After you observe

it in column 2 of his worksheet.

After the buyer pair’s wvalue apd the seller pair’s cost are known to

them, each pair will discuss the |way

the negotiations with the other

the bargainer in that pair is to conduct

argainer during the bargaining phase. In this

discussion the buyer principal and buyer's bargainer must agree on a highest

acceptable price, or a price "ceiling” which will be relevant during the first

45 seconds of the bargaining phase
seconds of the bargaining phase,

less than or equal to the highest

the

of the experiment. During this first 45

buyer’s bargainer may agree on any price

acgeptable price, but if the agreed-upon




price is higher than the highest acceptable price then the buyer's bargainer

will be penalized by having money subftracted from his final payoff.

Similarly, the seller principal and sgller's bargainer must agree on a lowest

acceptable price, or a price "floor".

The seller’'s bargainer, in the

bargaining phase, may agree on any pr{ice higher than or equal to the lowest

acceptable price, but he will be penallized if he agrees to a price that is

lower than the lowest acceptable price. These penalties ensure that it will

never benefit a bargainer to violate

acceptable prices will be written| in

the Instructions of his principal. These

column 3 of the principal'’s worksheet

where it says (0 sec), "Lowest Acceptijable Price" or (0 sec. "Highest

Acceptable Price", depending upon whether you are a buyer or a seller. HNote

that the bargainer on each pair will

be bargaining for the principal and must

follow the principal’s instructions in order to make a positive payoff. If

either the seller pair or the buyer pair camnmot agree on an acceptable price

within the two-minute pre-negotiatior phase, that round of the experiment will

end and all payoffs to all people| willl be zero for that round. The

bargainer’s payoff at the end of the

experiment will not be identical to the

principal’s payoff. (Payoffs are| explained in detail below.) The pre-

negotiation phase will last two minutles and at this point the bargaining phase

will begin.

The Bargaining Phase

After the pre-negotiation phase

is over, the bargaining phase will begin

by having the bargainers of each paiy leave their respective rooms and go to a

third room in which they will bargair. The bargaining rules are as follows.

After the pre-negotiations phase [is dver, the two bargainers will be given

three minutes to discuss whether they want to make a transaction in this

period of the experiment and if so aff what price. If they reach an agreement

before 45 seconds is up, they will eg

ch get a payoff as described in the




section below. If no agreement is
experimental administrator will g
to their respective principals an
point the principal and the barga
cielings or price floors. If eith
their floor or ceiling, they will
stop for 45 seconds during which
rooms of their principals and con
determined, it will be written in
(45 sec.) "Lowest Acceptable Pric
or if|

same, write the word “"same"

about new instructions, write "no
If neither bargainer want
continue for another 45 seconds a

reached, they will again be offer

reset their price floor and ceilli

sub-periods in the bargaining phdse ¥

45 second, 90 second, and 135 seg
180 seconds (3 minutes) the bargas
zero.

Payoffs

If a price is agreed on at any
payoff to the buyer pair will be
Buyer franec paycff = value -
while the seller pair’s franc pay
Seller franc payoff = price -

For example, say the buyer paiz

receives a cost of 20. 1If a pric
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iner

sim

both

sult.
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t
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ed

ng.

ond

init

tim¢

ched, then at the 45 second mark the
pach bargainer the option of going back
nsulting about the negotiations. At that
can, if they wish, re-set their price
argainer wants to consult or renegotiate
Ply say so and the bargaining phase will
bargainers are free to go back to the
If a new price floor or ceiling is
umn 4 of the principal’s worksheet under
te.. If the floor or ceiling stays the
r agent did mot choose to consult you
gnsulted”.
g stop the negotiations, they will
tich point if no agreement has been

g chance to step and consult again and
In total there will be four 45 second
rith potential consulting periods at the

points. If no agreement is reached within

ng phase will end and all payoffs will be

within the three minutes, the franc

price,
roff| will be

cost.

receives a value of 60 while the seller pair
e of 50 is negotiated, the payoffs will be




60 - 50

10 for the buyer pair, and

50 - 20

30 for the seller pair.
If the price agreed on is 30, then the payoffs will be

60 - 30 = 30 for the buyer pair, pnd

30 - 20 = 10 for the seller pair.

Note that the payoff to a buyer pair can be negative if and only if the
buyer’s bargainer agrees on a price which is greater than the value.
Similarly, the payoff to a seller| pailr can be negative if and only if the
seller’s bargainer agrees on a price which is less than the cost.

If no price is agreed on during the three minutes, i.e. if time runs out
before a price is agreed on, all players’ payoffs will be zerc for that
period. We will wait until the thred minutes are over before proceeding to
the next round if no price is agreed|on. If both the buyer’s bargainer and
the seller’s bargainer agree on a price, you must tell the experimental
administrator sitting with you that gn égreement is reached.

For each round in which a price 4greement is reached, and in which the
negotiated price is not greater than |the highest acceptable price determined
in the buyer pair’s pre-negotiation phase, the buyer principal will receive
2/3 of the payorf to the buyer pair and the buyer’s bargainer will receive the
remaining 1/3. If the negotiated price exceeds the highest acceptable price,
the buyer prineipal will receive |all |of the payoff to the buyer pair for that
round; the buyer’s bargainer wiil re¢eive no payoff for that round, and in
addition the buyer’s bargainer will have a penalty subtracted from his final
payoff at the end of the experiment.| Similarly, for each round in which a
price agreement is reached and in which the negotiated price is not less than
the lowest acceptable price determined in the seller pair’s pre-negotiation
phase, the seller principal will receive 2/3 of the payoff to the seller pair

and the seller’s bargainer will recejve the remaining 1/3. If the negotiated




price is less than the lowest acc
receive all of the payoff to the
bargainer will receive no payoff
subtracted from his final payoff.
below. The important point, howe
interest of a bargainer to violat
Once either a trade has been
over, this round will end. The ba
and report to them whether or not
The prinecipal will write in colum
has been agreed to in periecd 1 by
write the price and in column 9 ¢
should appear in columns & and 9.
After period 1 is over, you

new random numbers (cost for the
engage in another two-minute pre-
There will be

bargaining phase.

franc payoff into dollar payoffs

In the discussions of the barga

enforced by the experimental adminis

violated, the experiment will be
minimal payoff.
(1)

price limit to the other bargaine

ep
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A bargainer must not announce
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these numbers are written, into the

(2)

No personal threats or abusiv
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table price, the seller principal will

er pair for that round; the seller’s
that round and will have a penalty
e formula for these penalties is given
is simply that it will never be in the
the instructions of his principal.
or the three minutes of the round are
ners will then return teo their principals
trade was made and if so at what price,
7|of his worksheet whether a transaction
In column 8 he will

lting yes or no.

payoff., If no trade occurred,

1 Zeros

11 proceed to period 2 by generating your

llers, value for the buyers), and then
btiation phase and another three-minute
rounds. At the end we will convert your
A manner to be described below,

iners certain rules will be strictly
trator sitting with you. If they are

minated and the violating person given a

his random number (cost or wvalue) or
nor may he take a piece of paper on which
bargaining room.

e language will be tolerated, nor any

disparaging remarks about the actions of other persons engaged in the

experiment.




(3) In each period of the experimgnt you may only discuss the price of the

fictitious good being sold in that pgqriod. For instance, no price

arrangements about objects to be |sold in later rounds may be discussed. You

must discuss each object separately.

(4) Finally, no discussion of payments outside of the experiment will be

tolerated., For instance, you may not say "if you agree to such and such price

in this period I will pay you $X |aftér we leave the experiment.”

Penalties

If the negotiated price exceeds
price, then an amount will be subtra
bargainer equal to the difference be
price (if the negotiated price isg le
between the negotiated price and|the
negotiated price exceeds the value).
seller pair’s lowest acceptable pric
the final payoff of the seller’s|bar
lowest acceptable price and the nhego
exceeds the cost) or the difference
the negotiated price (if the negotial
penalties ensure that it can never b
acceptable price limit specified by
Final Payoffs

When the 15 rounds of the expern
determined by adding all of the fran
experiment. These francs will bg cqd

franc = $.05. Each bargainer will 34

the buyer pair‘s highest acceptable
cted from the final payoff of the buyer's
rween the value and the highest acceptable
ts than the value) or the difference
highest acceptable price (if the

If the negotiated price is less than the
e, then an amount will be subtracted from
cainer equal to the difference between the
tiated price (if the negeotiated price
between the lowest acceptable price and
ted price is less than the cost). These
enefit a bargainer to violate the

his principal.

iment are over, the final payoffs will be
cs accumulated over the 15 rounds of the
nverted into dollars at the rate of 1

lso receive a fixed payment of $6.00 for

participating, while each principal will receive a fixed payment of $3.00. 1If

by the end of the experiment a bargd

iner's total franc payoff is negative,




these losses will be subtracted fr

will be paid when you leave. If

will receive the fixed payment of |$3.

while the other person will be paid b

the violation and then multiplyin

Random Numbers

The random numbers on the 1i

were generated independently dependin

seller.
Figures 4 and 5.
K
Figure 4 describes how the r
The graph shows possible values b
probability number on the vertica
likely it is that a buyer will re
equal to any particular number.
probability that a buyer will rec
is .108 (while the probability th
is .892). Similarly, the probabi
than or equal to 50 is .242 (whil
value greater than 50 is _758).
value of 75 or less is .425 (the
75 is .575).
values are generated if you are 4
buyer the likelihood of getting a
substantially greater than the pr
value less than 50).

In fact, th

value less than 50 is only .24.
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rules are violated, the violating party
DO minus any losses that have occurred

¥ calculating his average payoff up until

by 15.

held by the experimental administrators
g upon whether you are a buyer or a

mber" can be explained by locking at

'E 4 HERE

m values of the buyers were generated.

en 0 and 100 on the horizontal axis and =z

is. The procbability number tells you how

e a random number (value) less than or
instance, this graph indicates that the

a value less than or equal teo, say, 25

he buyer receives a value greater than 25
that the buyer receives a value less

e probability that the buyer receives a
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gh" (greater than 50) value is
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Table 5

Buper Value Probabilizy

Value in Proh;billlcy Value ‘ Prebabilicy Value
Poin:s._(x) Less Than| X ' Creater Than X
1 : 0004012 0.993%87
5 V 0,020308 0.97969)
10 G{041288 0,958721
15 0062979 0.937060
20 0085349 0.9i4610
25 0108698 0.4921201
30 0.13?_9:9. 0. B6I0L0C
35 O 158284 Q.8L£3715
"o 0. 184896 0_B15193
45 0.212691 0,.787303
50 d.262191 0.757£38
55 d.2nehr ©.725552
60 G.3068p5 0.59%2145
553 0.3429p6 0.657092
70 0.3821p9 ' 0.617800
15 9.4256/50 0.37L3ag
30 0.6746%4 0.523305
3] L5317%4 0.468203
20 .601892 0.3%8107
55 D.695291 0.201708

100 1 3
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mﬂowwmﬁnwﬁnw that Buyer receives a
Value less than (greater than) X

Probability i _
Probability Buyer's Probability Buyer's _MHOUmUMHme that !
9 Value Less than Value Less Thab Buyer's Value is w
0.8 - {(greatexr than) {greater than} Less Than (greater than)
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Figure 5
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A Cost Less Than X
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Table 6 . .

Cost in ‘ Probhability Cost Probabilicy Cost
Points (X) Less Than X Greacter Than X
1 0.158489 | . 0.841510
5 ~0.301708 | 0.698291
10 0.398107 | . 0.601892
15 0.468205 0.531794
20 0.525305 | 0.4740694
25 0.574349 0.425650
30 0.617800 0.382199
35 0.657093 0.342906
w0 0.693147% 0.306855
45 0.726582 0.273417
50 . 0.757858 ' 0.242141
S5 0.787308 0.212691
60 0.815193 _ 0.184806
65 0.841715 ._ : _ 0.158286
70 - 0.867040 , 0.132959
75 0.89130], 0.108698
80 | 0.9146).0 0.085389
85 0.937060 0.062939
90 0.958731 0.041268
95 ~0.979691 0.020308
100 1l - ' 4]
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APPENIDIX B

The Estimates of k for Each Subject Group

1-Consult Percentage-Fee Indirect Face-to-Face Bargaining Experiment

Subject | Average Average Average of | Average
Group LAP! HAP? Cc.2 +|C3 Price C.5-C. 4 k3
1 25.00 86.70 45.85 49.20 -6.65 0.39
2 28.85 61.38 45.12 41.44 -3.68 0.35
3 6.82 51.91 29.36 48.64 19.27 0.79
4 35.50 82.00 38.75 38.50 -20.25 0.46
5 48.00 70.92 39.46 51.88 -7.58 0.70
6 23.56 74.44 49.00 43.56 -5.44 0.41
7 56.00 91.75 73.88 59.67 -14.21 0.14
8 21.55 57.91 39.73 47.36 7.64 0.54
9 28.58 77.42 $3.00 57.00 4.00 0.34
10 20.38 53.38 36.88 33.66 -3.27 0.62
Total 29.73 70.25 49.99 47.11 -2.88 0.52
1-Consult Fixed-Fee Indirect Facg-to-Face Bargaining Experiment
Subject| Average Average Average of | Average
Group LAP! HAP? C.2+HC3 Price C.5-C. 4 '§
1 23.44 68.67 46.06 46.22 0.17 0.40
2 34.09 52.91 43.50 39.82 -3.68 0.38
3 20.50 72.58 #6.54 60.92 14.38 0.92
4 32.83 63.58 48.21 47.71 -0.50 0.08
5 31.36 60.09 45.73 51.91 6.18 0.16
6 31.25 56.08 #9.67 43.08 -0.58 0.41
7 38.55 75.91 p7.23 44.00 -13.23 0.11
8 25.75 52.50 39.13 40.50 1.38 0.65
9 45.80 83.80 h4.80 57.30 -7.50 0.59
10 26.15 60.38 13.27 48.46 5.19 0.44
Total 30.95 64.64 19.80 48.22 0.43 0.45

Notes: 1. LAP refers to lowest acceptable price.| 2. HAP refers to highest acceptable price. 3.
These estimated k's were obtained by solving| the equation P = kv + (1 - k)c for k after
substituting the average actual price for P, the |average lowest acceptable price for ¢, and the
average highest acceptable price for v.




