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~ Abstract
This study examines the choice between relational contracts and firnms in an

experi mental market setting. The study uses a theoretical operationalization of
WIllianson's argunments that markets (contracts) feature 'high-powered incentives
while firns offer better conmunication. The paper investigates the types of

information flows that can sustain relational contracts, and how this influences the
choi ce between contractual and firmallocation. Specifically, when information flows
are good, buyers can identify cost distortions by sellers and reall ocate business to
sellers who do not extract rents through cost distortions. The equilibriumresult is
then a contract simlar in spirit to WIIlianmsonian 'relational contracts.' These
contracts sustain |low cost adjustnment to cost shocks while preserving the strong
incentives of residual clainms conpensation. The analysis shows that surprisingly weak
information flows can sustain such relational contracting. VWhen information flows
beconme sufficiently weak, reputational incentives deteriorate, and firns are chosen
over contracts.

An unexpected result is that the analysis identifies an inportant Keynesi an average
opi nion problemin institutional choice. Specifically, subjects' prior beliefs about
optimal reporting behavior, and beliefs about beliefs and so on, play an essential

role in the equilibrium These beliefs determine subjects' initial choices of
institutional formwhen information treatnents are changed. These beliefs can differ
and updates depend on the past history of the individual subjects. The result is

heterogeneity in institutional choice that can persist as a market equilibrium Hence
the experinental results suggest that existing treatnments of institutional choice
which typically ignore this potentially inportant problemmay be seriously inconplete
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There has been a recent burgeoning of interest inl the econonmic forces that nold
institutional choice.' This paper offers two contributions to this literature. The
first contribution is to apply laboratory experinmental methods as a way of testing
theories of institutional choice.? The specific choice we examne is that bet ween a
Wl liamsonian ‘'relational' <contract and firm allocation. The study shows how
| information flows affect the incentives of sellers to develop reputations for honest
-cost reporting under contracts, and howthese reputational incentives inturnfeed into
the choice between these stylized 'relational' contracts and firmallocation.
The second contribution of the study is to identify an inportant strategic
i nt erdependence problem in institutional choice. Such interdependence is an issue
because equilibriumdepends on the beliefs of buyers regarding the beliefs of sellers,
the beliefs of sellers regarding buyer beliefs, and so on. Since optinzing generally
depends on the strategic choices of other agents, beliefs about those choi ces can have
an i mportant influence on the final equilibrium Since beliefs about strategic choices
can differ there can be heterogeneous choices of institutions and reporting behavior.
Wthout reasonably strong information flows this heterogeneity can persist in
equi librium
‘ The analysis considers the institutional governance of a vertical relationship
between the buyer and seller of an input. The study follows Wggins (1988a) by
operationalizing a contract as an arrangenent where the seller is conpensated as a
residual claimnt of the upstream stage. This conpensati on arrangement creates a
strong incentive for effort, but also creates an incentive to distort cost shocks to
reall ocate profits from the downstream buyer to the upstream seller. In contrast,
vertically integrated production is defined as an arrangement where the upstream
manager is conpensated through a fixed wage. Such a wage surmounts the incentive to

distort the shock, but only at the cost of reduced incentives for effort. The
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theoretical predictionis that when distortion of cost shocks is an inportant problem
there will be an incentive for subjects to choose firns over contracts. When such
distortions are less inportant, parties will wish to avoid the weak incentives provided
by a wage, and will use long termcontracts.

This paper experinentally exanines reporting behavior under contracts and firms,
and then analyzes how this affects the choice between these two institutions.
Specifically, sellers conpete Ln a market for institutional choice by offering to
supply under contract, where they are conpensated as a reéidual claimant, or as an
enpl oyee where conpensation is through fixed wage. Buyers then choose anong sellers
and the various conpensation arrangenents they offer, enter into a supply agreenent,
and then there is a conceptual investment in a specific asset. After this investnent
a cost shock is realized, which sellers report to buyers. Hence there is a conpetitive
ex ante market for institutional form and this results in a long termrelationship
which here lasts a "period." During this period there is a need to adjust to shocks,
and the study investigates the reporting performance of agents conpensated as they are
in stylized firns, and under residual clainms conpensation associated with relationa
contracts. The analysis then shows how this affects institutional choice

‘ A key element of the competitive strategy space of sellers is their reporting
behavi or. Under contracts, sellers have an incentive to over-report costs because of
the short term gains from a higher transfer price. The disadvantage of such over-
reporting is that it reduces the profits of buyers, distorts output, and reduces
overall surplus. Hence it creates a particular form of rent dissipation, and this
nmeans buyers have an incentive to contract with sellers who report costs accurately.
The inplication is that sellers face a standard reputational tradeoff where they are
tenpted to cheat to raise short run profits, but face a countervailing potential |oss

of future business.
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Information flows affect this process because they determ ne how easy it is for
buyers to identify honest repqrting, and to allocate business accordingly. When
information flows are good, buyers can identify and contract with sellers who report
honestly, creating a. strong incentive for honest reporting; the result _is a
W Iianmsoni an type rel ational contract where prices can be efficiently adjusted ex post
in response to shocks. When information flows are poor, however, buyers cannot
-identify sellers who over-report, undernmining the reputational equilibrium The
‘resulting cost diétortions under contract create an incentive for buyers to opt for

firm allocation.

The key issue then is to identify the types of information flows that are sufficient
to sustain relational contracting, and show how these flows influence the choice
between contracts and firms. The results showthat information flows affect reputation
formation, in the expected way, and that surprisingly weak information flows sustain
relational contracting. The inplicationis that relational contracting, and reputation
formation work for an extrenely wi de range of information conditions. Still, there
are sone conditions where infornation flows are quite weak, and then subjects choose
firmallocation over contract.

" An i mportant, unexpected result is the key role played by heterogeneous subject
beliefs in the final equilibrium The results show clearly that various buyers and
sellers begin new information conditions holding different subjective prior
probabilities regarding the incentives of sellers to report honestly under contract.
These het erogeneous priors affect buyers' calculation of expected profits in a new
treatnment, and lead to variation in the calculation of expected profits. These
variations lead to differing initial choices of institutional form

As buyers experience seller reporting behavior in a newinformation condition, they

then update their initial expectations. Wen buyers conmonly observe the reporting
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behavior of all sellers, there is both a strong incentive for sellers to report
honestly, and good information that they are doing so. In this case, the equilibrium
converges to truthful reporting under contract, and any initial variation in
perceptions is transitory. When buyers are restricted to only observing information
about reporting behavior in their own contracts, however, there is less incentive for
sellers to be honest--because fewer buyers observe the cost report--and buyers do not
| earn about the reporting behavior of other sellers in contracts. The result is that
initially sellers often adopt heterogeneous cost reporting strategies, and these
heterogeneoué strategi es can persist. This nmeans buyers who sanple contracts may
experience different histories. These heterogeneous priors and differing experiences
lead to variation in choices of institutions. When information flows are private,
noreover, there is no general assurance that parties will converge to a conmon
posterior% heterogeneities in institutional choice can persist in equilibrium

To our know edge this is the first work to identify the possibility of such
heterogeneity in institutional choice. Hence the experinental results raise a new and
potentially inmportant set of issues in the general economc aﬁalysis of equilibrium
institutional choice.

- The remai nder of the paper is organi zed as follows. Section 1 provides a conceptua

background beginning with the existing theory of institutional choice, and then
inve§tigates the nature of the sequential reporting equilibrium Section 2

incorporates this into an experinmental design, and Section 3 presents the results



Section 1. Conceptual Background

I A The Static WIlianmsoni an Tradeoff

The theoreticél nodel investigated provides a sinple, rigorous operationalization
of WIlianmson's (1985, 1988) tradeoff between the 'hi gh-powered' incentives of markets,
with greater flexibility and coﬁnunication under firm allocation.?

To see the general set-up, consider a vertical production process that consists of
two stages. For exanple, one might think of autonobile manufacture, and consider the
upstream st age of tire production.* Following the early literature, assume there is
a specific asset that rules out spot exchange, and creates an incentive for a long term
rel ati onship, though here this long termrelationship will be collapsed into a single
"production" stage. The central question is when agents will choose to vertically
Integrate tire-making into the auto firm (or vice versa), and when will they choose
instead to use a long termcontract.

The anal ysis here operationalizes the WIlIlianmsonian tradeoff through differences
in the conpensation structures found under contracts and firnms.> Under a (long term
contract there are two distinct firms, and the interests of the manager of each stage
are wed to his owm firm This is operationalized by having the manager of each stage
of production be conpensated out of the residual of that particular stage. The
advantage of such an arrangenent is that the upstream unit fully internalizes the
returns to cost reduction, and so will produce at mininmumcost. The disadvantage is
that because the upstreamnonitor is conpensated out of upstream earnings, there is
an incentive to rent seek by reall ocating revenues between the stages; the |Independence
of the two firms creates an inplicit conpetition between the two states. In
particul ar, when there are cost shocks upstreamthere Is an incentive to distort the

adj ustment process to reallocate profits upstream as in a cost-plus contract.
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Figure 1 illustrates. Assume that a cﬁntract cons;ists of a (possibly nonlinear)
price schedule P’(+) that defines a payment made from the downstream firm to the
upstream firm for inputs, and that under the contract the downstream firm sets output
by “ordering" units. The transfer price determines payments between the two spéges,
and impliecitly determines the level of output the downstream firm wili set. When there
are cost shocks and parties attempt to adjust the transfer pricing rule and output,
‘the upstream manager has an incentive to claim high costs to reallocate profits
upstream.

Such misreporting inhibits adjustment of the transfer pricing rule, and undermines
low cost output adjustment in response to the shocks. For example, the upstream
monitor who observes cost level CL{*) in Figure 1 will have an incentive to report the
higher level of costs C4(*) (= P{(+)), which will reallocate the shaded area of profits
fromthe downstream stage to the upstreamstage. This inhibits adjustnent because the
overstated transfer price distorts output and reduces overall surplus. Hence contracts
create strong incentives that lead to niqinunwcost production, but also leads to costly
distortions of contractual adjustnment processes.®

The lower cost adjustnent to changing conditions ascribed by WIlianmson to interna
(fntegrated) allocation is achieved here theoretically by conpensation arrangenents
that attenuate the conpetition between the two stages found under contractua
conpensation. This attenuation of conpetition inproves information flows and | owers
adj ustment costs. The sinplest exanpl e of such an arrangenent is a predeterm ned wage,
or a wage plus a bonus tied to the overall integrated firms performance.’ A nanager
so conpensated has no incentive to reallocate profits between stages, because such
reallocationwill increase neither a fixed wage nor a bonus tied to integrated profits.

Hence firmconpensation attenuates incentives to reallocate profits between the stages.
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The advantage of such an arrangenent is |ower cost adjustnent to shocks.
Specifically, when cost shocks occur the enpl oyee- manager does not have an over-riding
incentive to claim costs are high as under contract.® This lowers the cost of
adj usting both transfer prices and quantities in response to shocks. The result is
better communication within the firm & la WIllianson, and nore flexibility. The
di sadvantage of firm incentives is that they generally provide less incentives for
'effort in equilibrium as for exanple under a fixed wage.

The net result.-is a sinple static tradeoff. Wth contracts there is an incentive
for m ni mumcost production, but inperfect adjustnment to shocks. Wth firns there is

| ower cost adjustnent to shocks, but a failure to achieve m ni num cost production.

1.B. Repeated Dealing. Reputation, and Relational Contracting

This tradeoff becomes richer in a dynam c context because reputation provides an
addi tional neans to discipline parties. O particular interest in the experinental
anal ysis belowis the possibility that reputati ons can surnount the incentive for over-
reporting under contract, leading to 'relational' contracts. A key feature of such
contracting, accordingtoW I lianson (1979), MacNeil (1974, 1978), and Gol dberg (1976),
is that contracts are essentially inconplete at the time of the initial agreenent.
Instead, parties adjust the terms of such contracts over tine as new information

arrives.

One key ingredient of |low cost relational adjustnments of contract ternms will be the
ability of reputational incentives to discourage parties fromdistorting the adjustnent
process for their own benefit. Reput ati on can deter over-reporting if the current
tradi ng partner becomes reluctant to renewthe contract, or if others becone reluctant
to enter new agreenents. This neans that a seller who considers over-reporting nust

trade off the i medi ate gai ns agai nst the | onger-termpossi ble | oss of future business.



Hence there emerges a standard reputational tradeoff of current gains versus future

| osses.
An essential element of such reputational incentives will be the size of potenti al
| osses of future business from over-reporting. When such |osses are |arge,

reputational incentives will be strong, and ex post adjustnent to newinformation will

be effective and |ow cost. As potential |osses beconme small, however, reputational
incentives will break down, and contractual adjustnent becones costly and inperfect.

To see agents' incentives and the reputational tradeoffs nore clearly, consider
buyers and sellers who will enter a series of contracts simlar to the one described

in Figure 1. A seller who over-reports receives in the short run the shaded area as
descri bed above. The opportunity cost of such over-reporting is the potential |oss
of future business. These |losses consist of a possible ternmination of the existing
contract together with a loss of potential future business. A sinple way to capture
this loss of business is to consider a sinple necessary condition. Specifically, for
a reputational equilibriumto be viable the instantaneous gains to over-reporting nust
be smaller than the largest possible |loss of business that could result from over-

reporting. This formal necessary condition is:®

Q) [RY(t) - Ri(t)] = BB 5y [Sale]D1-R(E)

where E is the expectation operator. The LHS represents the instantaneous returns from
over-reporting, where R(t) is periodt net returns under a contract, wsignifies the
over-report, and H signifies honest reporting. The first termon the RHS represents
expected |osses of earnings should this contract be term nated, where 5(1) is the
probability that over-reporting will be detected by seller i, | represents the

i nformation fl ow about reporting behavior and T is the (random) termination period for
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the treatment.!® The second term represents the loslt potential earnings from new
business when the seller over-reports, where the probability §;(+) is the probability
that contract j will not be reallocated because of an over-report.

The characterization in (1) highlights two key hypotheses that set the stage for
experinmental testing. The first hypothesis is that as information flows inprove, the
current contracting partner becones better able to detect over-reporting, and this
: raises the expected losses from possible termnation of the current trading
rel ationship.* Hence, inproved information flows increase reputational incentives
because they increase the likelihood that cheating will be detected, and result in
termnation of the trading relationship. As market-wi de information flows inprove,
nor eover, reporting behavior can also be observed by other buyers. Such observation
raises the opportunity cost of over-reporting because market-wi de information flows
mean that reporting behavior is comonly observed and affects the Iikelihood of
attracting business fromother buyers. Hence information flows are a key determ nant
of the incentives of sellers to formreputations, and of the viability of |ow cost

adj ustment under 'relational' contracting.

The key hypotheses to be tested experinmentally are then as follows. WWhen
[ n.f ormation flows are sufficiently poor, reputations will not sustain | ow cost out put
adj ust ment under contract, and firmallocation will be chosen. As information flows
i mprove, sellers will report nore honestly under contracts, and the efficiency of
contract will rise. When the expected efficiency of contract exceeds that of firns,
then subjects will choose contracts over firns.

|.C Beliefs and Equilibria

Before proceeding, it is also inmportant to touch briefly on the role played by

subj ects' beliefs about strategies, and howthese affect the nature of the equilibrium
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To see this, note that each seller will have subjective beliefs regarding the
probabilities of termination, new business, and earnings: §8(+), sF(+), and RE, To

illustrate, one can simply rewrite equation (1) in terms of subjective beliefs:

(2) [R§(ty) - Ri(t,)] =< Eg(= §(w]| I)+RE(t)

te(t,,T]

* Zpa B 7y [085] /801 RECE)),

where E; represents subject expectations of the various relevant factors. These

expectations can vary across sellers because they cannot know a priori howbuyers wil|
respond to various reporting strategies, and because both buyers and sellers wll
general |y have het erogeneous beliefs and experience.

An "average opinion" probl emenerges because buyers nust form subjective estinates
of seller beliefs regarding the tradeoffs in equation (2), because sellers nmust also
forecast buyer beliefs about seller behavior, and so on. Specifically, before buyers
can know whet her to choose contracts or firms, they must determ ne seller expectations
regardi ng equation (2). In other words, buyers nust determne a priori whether sellers
believe the penalties of over-reporting will be sufficiently severe to nake it
unattractive. *?

If a buyer's subjective prior suggests sellers will cheat, then that buyer will not
accept seller offers of contracts. On the other hand, buyers may accept contracts,
but do so with significant worries about over-reporting. Such a "skittish" buyer will
then opt out of contract at the first relatively high cost report, which makes the
reputational horizon short. Finally buyers may have a firmbelief that sellers wll
be honest, providing a long reputational future, and substantial returns to honest
reporting. Regardl ess of which strategies are actually foll oWed, then, opti mal
behavi or depends on beliefs, on beliefs about beliefs, and so on; the gane is an

average opinion game as in Keynes' beauty contest.
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One interesting feature of this problemis that symret rically endowed people may
behave asymmetrically by choosing heterogeneous institutions to govern a given
al | ocati on. Such variation in choices will occur either if various buyers have
differing subjective priors regarding seller reporting behavior, or if they have
experienced different reporting histories when information flows are weak.
Wth strong information fl ows, one would expect such heterogeneities to break down
over tinme. When information flows are weak, however, heter ogeneities can persist in
equi l i brium To see why, note that buyers who believe sellers wll cheat under

contracts have an incentive to choose firm allocation, and so they gain no new

experience with reporting behavi or under contracts; their beliefs persist. |If sellers
appear to report honestly under contracts, buyers in contracts will continue to use
contracts. Meanwhile, buyers choosing firms will also continue if they do not have

access to information regarding reporting behavior in other trading relationships.
Hence there is a true equilibriumw th persistent heterogeneities in institutional
choi ce.

The erosion of such.heterog.eneities requires sone degree of market information
flows. Such flows could include actual reporting behavior under contracts, or perhaps
céul d be as weak as sinple market share data regarding equilibrium institutional
choices. In any event sone |level of market information flows are necessary, and the
precise level required is an enpirical question to be examined in the course of the

experi ment .

We now turn to the experinmental design.

Section 2 1nplenented Theory and Experinental Design

The design consists of two basic sets of issues. The first issue is the

operationalization of the technol ogy, conpensation arrangenments, and i nformation fl ows
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defined in Section 1. The second set of issues regards the creation of a |aboratory-
experi nental market where subjects can choose between firnms and contracts in the ways

descri bed. We now exam ne these issues in order

Section 2.A. Contracts and Firms in the Laboratory Microeconomy

The first step in the experimental design was to create experimentally the basic
‘model described in Section 1. Formally, assume there are buyers and sellers trading

fictitious units of an input X, and the production cost is

(3) C(Xje) = @&+ X+ € = a + BX,

2
4
m

where X is output, ¢ is a stochastic cost shock with finite wvariance, o =

Similarly, the.dOWnstream firm's revenue function is
(4) R(X) = § - ©X,

The desire to contract or enter into a firmis notivated in the theory by investnent
in a set of specific assets that link together the buyer and the seller before
production, but these assets are not nodel ed explicitly.?®®

"The time line of the gane is illustrated in Figure 2. Buyers and sellers agree ex
ante to terms of trade in either a contract or a firm They then nake a hypot hetica
investrment in a specific asset that lasts for a generic production period and enabl es
production. After investnent, cost shocks are realized and privately revealed to the
seller who then reports cost to the buyer through a transfer pricing schedul e. Thi s
transfer price determ nes the margi nal cost of the input to the buyer, and after the

report, quantity is set to maxim ze the buyer's residual surplus.

Under contract the seller is conpensated out of the residual of the upstream"firm'

This residual consists of a lunmp sum paynment from the buyer, together with the
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difference between the marginal reported cost (transfer price) and actual marginal
cost. To simplify the design, the slope of the transfer price schedule was set
exogenously, so that sellers cost reports consisted of reporting an intercept of the

cost schedule. Figure 3 illustrates, Marginal cost is given by C'(X;e,) w;th an

intercept «, (= & + ¢€,), and the cost report made by the seller is & (=@ + 2). The
seller then receives the area between reported marginal cost and actual marginal cost,

shaded area B in the figure, plus a lump sum transfer. Algebraically, this becomes:
(5) _[ (@ - ] dX + L.,
X

where «, is the actual cost intercept, a is the reported intercept, which becomes the
intercept of the marginal transfer price, and L, is the lump sum transfer under
contract., After the cost report, the buyer sets output to maximize profits given the
transfer price, When unconstrained by reputational incentives, the seller will report
cost, a, to maximize area B, much as a monopolist optimally sets price. Just as with
monopoly, however, this over-reporting leads to a standard deadweight loss, illustrated
as Area € in Figure 3.

. Under contract the buyer is compensated out of the downstream residual which is the
difference between marginal revenue and the marginal transfer price, area A in Figure

3, minus the lump sum transfer. Algebraically this is
(6) L [(§ - &) - (B + @)K - L,

Under firmallocation (vertical integration), in contrast, the enployee-seller is
conpensated through a fixed wage, W Under a firm the buyer is assumed to be the

overall residual claimant in a firm and receives conpensation of
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(7 J [(6 - & - (8 + @)X]dX - W.

x

The differential reporting i ncentives under contracts and firns energes clearly from
the differing co&pensation arrangenents. The conpensati on arrangenents under contract
create two conceptually distinct firns. \hen the supplier over-reports costs under
contract, the residual claims conpensation inply that the supplier retéins the
di fference between actual and reported cost, and this incentive is operationalized in
the | aboratory conmpensati on schedul es. |n contrast, an enpl oyee manager of an upstream
plant is generally conpensated out of a fixed wage, and cannot appropriate differences
bet ween actual and reported costs; this fixed wage gives the seller a (weak) incentive
to report actual cost to the seller.

In the process of inplementing the nmodel, control required that this weak incentive

to report truthfully be strengthened. To do so a small auditing paranmeter was added

to the laboratory nmodel. This paranmeter consisted of a probability that over-reporting
of costs would be detected in an 'audit,' and penalties |evied. Fol | owi ng G ossman
and Hart (1986), however, it is inportant to treat auditing in contracts and firns
symretrically. Accordingly, this auditing paraneter was added to conpensation

arrangenments under both firms and contracts. Operationally, auditing consisted of a
one-third chance that a cost over-report woul d be detected, and when detection occurred
a penalty of $0.75 was |evied.

The focus of the laboratory experinments is on the information flows necessary to
generate efficient relational contracts, and whether subjects will then choose
contracts and firns efficiently given these information flows. In contrast, the
present anal ysis does not deal directly with the deficient incentives for effort under
a fixed wage. Accordingly, it was decided to paraneterize the underprovision of effort

associated with a fixed wage as an exogenous twenty five percent reduction in the
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maxi mum available joint surplus wunder firms conpared to that available under

contract.?®®

Conceptual ly, this anpbunts to an upward shift in the upstreamcost curve
due to shirking behavi or.
The central issue then regards when sellers will have sufficient incenti \}_es to
devel op reputations for honest reporting under contract, and two key experinental
vari abl es affect these reputational incentives. These incentives, which are formally

described in équation (1), are i) the likelihood that over-reporting (or honest

reporting) will be detected, and ii) a loss of earnings to sellers who are identified

as over-reporting.

The first step in creating such reputational incentives in an experinental
environment is to ensure that when sellers |ose business through over-reporting this
leads to a si gnificant loss in earnings in future periods; otherw se reputational
incentives will fail uniformy. The experinmental design created the potential for |ost
ear ni ngs by usi ng an unbal anced nar ket design; there was excess seller capacity in the
market to form contracts and firnms.'® Specifically, there were six buyers and six
sellers in the market, but each buyer was allowed to formonly one contract, while each
seller could formsix. This inbalance nmeans that each seller has enough capaci ty slots
to-. serve all buyers. The inplication is that when a seller loses a contract due to
overreporting, she can easily lose the earnings of the associated "capacity slot" for
the remaining horizon. Equal ly inmportant, when buyers commonly observe all cost
reports as "market information," a seller naking a low cost report can attract
contracts fromother buyers, creating powerful reputational incentives. Hence, when
buyers have sufficient information to ascertain reporting behavior, they will have an
incentive to allocate business to sellers who report honestly, creating one inportant

underpinning for a reputational equilibrium
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The probl emcreated by an unbal anced market is that under such designs the resulting
conpetition often bids marginal seller earnings to zero.!” The reason is that the
associ ated excess capacity creates an incentive for Bertrand conpetition in which

sellers continually undercut each other's offers to attract buyer acceptances. W thout

addi ti onal constraints,'this undercutting frequently will drive seller returns to
zero._l8 Wth zero returns for sellers, however, saliency is |ost because all seller
strategies result in equivalent (zero) returns. If bidding requires effort
(disutility), sellers will either not bid, or will bid randomy

To ensure that sellers receive strictly positive earnings fromboth contracting and
firmallocation, rules were built into the design to prevent sellers frombiddi ng anway
all of their earnings. Specifically, the design included a m nimumlunp sumtransfer
rule, a rule preventing sellers fromreporting cost below actual cost, and a snal
capi tal paynment nmade to sellers each period.'® The inplication of this set-up is that
sellers earn positive returns from each contractual and firmrel ationship.

These m ni numpaynments, together mﬂth the returns sellers earn frdnlover-reporting
are a key elenent of the experinmental design. To see their inportant role, consider
the special case of equation (1) that focuses solely on a single contractua
rélatfonship (i.e. honesty cannot attract business from other buyers). Accordingly,

reputational incentives will discipline sellers when

(8) [R¥(ty, - RY(t))) = E(Z [§(w]T)IERy (L),

te(t,,T]

Letting R;{t) be constant over time, one can factor R, and divide through to get:

(9 ([R{(E) - Ri(E)I/R(0)) = BIZ, (o 5y §(w]D)
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Hol ding the |ikelihood of detection and the expected.length of the future constant,
then, the viability of a reputational equilibriumturns critically on the inmrediate
returns to cheating conpared to the per period returns fromhonesty. %
The design paranmeters were chosen to focus attention on the role of infornmation
flows in sustaining a reputational equilibrium Consequently it was inmportant to
ensure that R was sufficiently large that if buyers detected cheating, and if they
chose to reall ocate business, then the |osses to sellers woul d outwei gh the gains to
cheating; otherwise a reputational equilibriumis sinply not viable. Wth these
considerations in mnd, the paraneters were chosen so that if sellers bid the |unmp sum
transfer to the boundary, which they generally did, the expected returns to contract
under honest reporting were $.60.2* The marginal returns to over-reporting varied with
the cost state, but the expected returns to cheating were $.77. Wth these paraneter
values the costs of being detected cheating becone |arge, even when there is a
relatively short expected future. The inplication is that the effectiveness of
reputational incentives will be deternmined by the |ikelihood of detecting over-
reporting, whichwll then determne thé choi ce between contracté and firms.?? The key

el enent, then, is the flow of buyer information regarding seller reporting behavior

Section 2.B. Information Flows and Relational _Contracts

There are different kinds of information conceptually avail able to buyers attenpting
to assess seller cost reports. One kind of information that buyers of inputs wll
frequently have is reasonable forecasts about the distribution of possible costs, and
so this cost information was provided to subjects as comon know edge throughout the
experinment . 23

In addition, there are a variety of other types of information buyers nay have in

particul ar market settings, but not in others. These variations in market infornmation
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form the conceptual underpinnings of the differing infornation conditions used in
various treatnents in the experinent.

In sone settings.it i s reasonabl e to suppose that buyers have reasonably good cost
information about all sellers in a market. The value of this information, however,
will vary according to the underlying cost structure, and three different treatnents
were used to capture these differences. In treatnent A buyers know the cost reports
of all sellers, as well as the actual cost state; this very powerful set of information
shoul d be thought of as a baseline in which buyers are (ex post) perfectly informed
Treatnent B backs off of this baseline in that buyers are not provided w th actual
cost. Treatment C backs off further by allowing sellers to have independent cost
shocks, so that buyers cannot | earn about the honesty of their own seller by observing

the cost reports of other sellers.

Together these treatnments provide a conparatively rich characterization of the
various market environnents in which buyers have relatively conprehensive access to
the costs of various sellers. |In Abuyers knowactual cost and all reports, in B costs

are perfectly correlated, and since buyers see all sellers' cost reports, cost is

likely to be effectively revealed. In Cthere is narket_infornation, but it is less
uéefuf because each trading relationship is idiosyncratic and specialized. The
experimental question then is how well reputations will work with market |eve
i nformati on, and whether the independence of cost shocks in treatnent C will have a

material affect on reporting behavior and the choice of institutional form

In other market settings buyers have nmore limted information. Specifically, as
exchange beconmes nore idiosyncratic, market |level information will be unavail abl e, or
not a reliable indicator of cost conditions in a particular exchange. This setting
provi des the strongest test of "relational" contracts because of the limted nature

of buyer information. These sorts of information were exam ned experinmentally in
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Treatments D, E, and F. In treatment D sellers were identified, but subjects only saw
the cost reports for their own agreenents; buyers could maintain a cost reporting
hi story for sellers in their own agreenments. Treatnent E breaks down information flows
further by obscuring seller IDs, so that buyers could only keep track of a seller so
long as their relationship continued. This effectively neans that buyers can only
reward honest cost reports by continued dealing. Treatnent F suppressed seller IDs
and agreenents were term nated exogenously each period; the lack of a mechanism
conveying information across tine was expected to effectively break down reputationa
incentives. These three treatnents then form a reasonabl e coverage of the kinds of
information flows one night have when exchange is highly idiosyncratic so that cost
condi tions across exchanges are essentially nonconparabl e.

Overall, then, the six treatments sunmmarized in Table 1 span a large portion of
the space of potential information flows. The key questions then are what kinds of
information flows can sustain relational contracting. When information flows are
sufficient to sustain such contracting through reputational incentives, then it is
hypot hesi zed that contracts will be chosen over firms. As information flows weaken
reputational incentives should weaken and the efficiency of contract is expected to
déieriorate. When this efficiency declines sufficiently, firmallocation is expected

to supplant contracts.

Section 2.C. Technical |nplenentatjon

The design used in this study creates a narket for institutional form simlar to
the one used in Hackett, Battalio, and Wggins (1988).2* The market for contractua
form subject's incentive structures, and environnents are illustrated in Table 2.
The payoff informati on was sumarized for subjects in the formof payoff tabl es, which

are illustrated as the top two panels, A and B.?® In these panels colum outcones
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correspond to realized cost while row outcones correspbnd to the cost reports nade by
sellers to buyers. Accordingly, elenments along the diagonal correspond to honest
reporting, and cost over-reporting corresponds to reporting a row nunber greater than
the col um nunber.

The essential differences between contracts and firns are incorporated in these

payof f tables. Specifically, Panel A shows that over-reporting increases profits for

sellers under contract, while Panel B shows that such reporting does not raise
conpensation under firmallocation. Buyer payoffs, however, depend on cost reports,
under both firm and contract because such reports deternmine the effective transfer
price and output. As one can see, high cost reports reduce buyer payoffs. Finally
the payoff tables operationalize the weaker incentives under firns in that for any
gi ven cost report, buyer payoffs are |ess under firms than under contracts.

To facilitate subject | earning, these conpensation structures were conmon know edge,
and were available to subjects on their conputer screens and in printed formthroughout
the experiment.?® Wile comon knomAedgg of payoffs facilitates learning, Smith (1982)
has pointed out that it can lead to interpersonal utility conparisons, which may upset
ot herwi se well-defined induced val uations. Accordingly, we adopt the wi despread
cénvention of conveying qualitative incentives through common know edge payoff tables,
but then linmt interpersonal conparisons by denom nating payoffs in experinental
"francs,' and by then keeping subjects' exchange rates of francs to dollars private
i nformation.?’

Recalling Figure 2, the first step in the market period is an auction of
institutional form and this auctionwas run as a conputerized, inproving offer auction
in (approximately) continuous tinme. During a market period, sellers could tender

offers for form ng contracts and firms. These offers consist of a fixed paynent, which
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corresponds to the lunp sum transfer under a Contrac-t or the fixed wage under firm
al | ocati on.

Panel C of Figure 4 illustrates howthese offers were made by presenting a sinul ated
mar ket environnment as it appeared on buyer and seller conputer screens in the course
of the experiment. Sellers would enter a fixed paynment and an institutional type--a
contract (an "X' agreement) or a firm(a "Y' agreenment), and this woul d appear on all
buyer and seller screens. Buyers coul d observe both the anount of the offer, and the
identity of the seller, and they were free to accept any offer on the floor.?® After
an agreenent was formed it automatically continued until subjects chose to termnate
it, which could be done either before or after forming a new agreement.?® This
endogenous ternination allowed subjects to deternmine the effective life of a trading

rel ati onshi p. 3°

After the market for institutions closed, there was a cost shock privately reveal ed
to sellers as the tine line in Figure 2 illustrates. The cost shock was represented
as one of seven equally likely colum nurrbers in the payoff tables in Table 2. A or
2.B., and corresponds to one of seven possible intercepts of a marginal cost curve.
After the cost shock, sellers reported costs to buyers in the formof a row choice.
Af‘ter the cost reports, the conputer set the profit maxim zing quantity for the buyer,
and payoffs were realized.

The final inplenentation issue regards the experience |evel of subjects. To
fam liarize the subjects with the experinmental procedures, initial trainer experinents
were run without institutional choice. In these trainers, subjects operated under
information conditions A and B, but were restricted to either contracts or firns.

Afterwards, the actual experinents involvinginstitutional choice used only experienced

subj ects. 3
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Section 3. Analysis of Results

The experinental results address three inportant sets of issues. The first result
addresses the primary notivation for the experinments, which is the endogenous choice
between contracts and firns. The second set of results regards the kinds of
informati on flows necessary to sustain 'relational' contracting. The final issue,
which energed in the course of the experinments, is the key role played by subject

beliefs in equilibrium

Section 3.A The Choice Between Firns and Contracts

The central hypothesis is that when information flows are high, sellers will have
an incentive to formreputations for honest reporting under contract; in this case
contracts will be highly efficient and will be chosen over firnms in equilibrium Wen
information flows are poor, sellers will not devel op honest reputati ons under contract,
and firmallocation will be chosen.

The market results for institutional choice and efficiency are given in Table 3,
and these results provide strong overall support for the central hypothesis. The
first colum of the table shows the infornmation condition, and these are arranged from
the strongest information flows (at the top), to the weakest. The third colum shows
the percentage of contracts in the entire treatnent, and the fourth that sane
percentage in the last period. Under the relatively powerful information treatnents
at the top, treatments A, B, and C, contractual allocation dom nates throughout the

treatment, and such allocation is the unique choice of all subjects in the |ast period.

The third colum shows that contract works because the information flows are
sufficiently strong to suppress over-reporting. In treatment A there is no over-
reporting, and only in the first repetition of B is there any neaningful over-

reporting. In treatment C there is sone over-reporting, but it remains quite snall.
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The last colum in the Tabl e shows mean market effici eﬁcy, and shows that reputational
incentives are sufficient in these treatnments to pernt allocations to be 95%
ef ficient. Hence when information flows are good, reputational incentives lead to
hi ghly .effi cient 'relational' contracts. Wen reputational incentives support the |ow
cost adaptation of relational contracts, the superior incentive properties of such
contracts make them superior to firns, and they become the equilibrium choice of

institution. The experimental results then confirmthis basic tenet of the theory.
The anal ysis al so shows the key rol e played by reputational incentives in efficient

rel ati onal contracting. When information flows becone weak, reputations break down.

Thi s breakdown underm nes |ow cost contractual adjustnent and firnms are chosen over

contracts. This result is illustrated in the Treatment F, which is reported at the
bottom of Table 3. Recall that in treatnent F information flows are weak because
history is destroyed each period. The data show that the resulting lack of

reputational incentives |eads to substantial over-reporting, as reported in colum (5)
of the Table. This over-reporting drives the efficiency of contract quite | ow. 3> The
net result is that firmallocationis generally chosen over contracts, and firnms becone
the equilibrium choice of institution. Specifically, firm allocation generally
dém’ nates throughout Treatnent F, and firm allocation is the unique choice in the

final period of both replications.

These results then provide a sinple test of the central hypothesis of the paper,

and generally confirmthe underlying theory. When information flows are good sellers

wi |l have an incentive to develop reputations for honest reporting, and WIIianmsoni an
relational contracts will be chosen over firns. As information flows deteriorate,
incentives for reputation and the relative efficiency of contract fall, and firm

al l ocation eventually supplants rel ational contracting. We nowturnto a nore detailed
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exam nation of the forces that nold reputational contracting and institutional choice.

Section 3.B. Information Flows. Reputation, and Relational Contracting

Treat ment s Dland E were designed to investigate further the information flows
capabl e of sustaining a reputations, and to provide balance in the design. To sever
all information flows in treatnent F it was necessary to ternminate all .agreerrents each
~period, since otherwise there is the information of continued dealing. Such
term nati on, however, may al so i ntroduce a spurious pure term nation effect. Treatnent
D controls for this effect by nmaintaining seller |Ds, which preserves information about
past reporting behavior, but then term nating agreenments each period. Hence if sinple
term nation per_se interrupts the market and reputation formation, treatment D will
account for these effebts.

Treatment D also provided an internediate level of information, which provides
i mportant information regarding the kinds of information flows capable of sustaining
rel ational contracts. Specifically, treatnment D has purely private cost reports, but
seller IDs were used so that a buyer could keep track of seller reporting behavior over
time. This treatnent corresponds fairly closely to WIlliamson's "idiosyncratic
exchange" where exchanges are sufficiently specialized that there is essentially no

mar ket i nformati on.

Treatnment D, then, together with treatnments B and C provi de a reasonabl e continuum
of the kinds of information flows that one night generally expect to be present in
actual markets. Private reporting of cost under treatnent D corresponds to settings
where costs differ materially across economic trading relationships, so that cost
reports by other sellers are not a very useful guide to one's own idiosyncratic cost
conditions. Treatment Cs public cost reports of independent shocks is simlar to a

setting where there are some cost differences, but there is useful public |evel of
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i nfformati on about the cost structures of various ageﬁts. Treatment B's conmmon cost
shocks correspond nuch nore closely to a neoclassical setting.

The results show that there are effective reputation incentives in all of these
treatnments, and that these incentives permt |owcost contractual adjustment and
relational contracting is highly viable in all of these information treatments. And
while there are sone differences in repolrting behavi or between treatnent B, and
treatments C and D, reputati ons were strong enough to generate contracts that were nore
than 93 percent efficient in all of these treatments. Hence reputational incentives
appear to be a potentially powerful force in generating efficient relational
contracting, even when information flows are relatively weak. The inplication is a
relatively strong confirmation of the incentive properties of relational contracting.

G ven the powerful performance of reputations in Treatnents C and D, Treatnent E

was designed to further explore the viability of |ow cost contractual adjustment. In
particular, it was decided to pursue in Treatnent E an extrenme case to see how weak
one coul d make information flows, and still maintainreputations. Accordingly, seller

I Ds were suppressed, and cost reports were purely private information. Wth private
cost reports buyers only gain information about the reporting behavior of the seller
in their own contractual agreenment, and without seller ID's, even this information is

[ ost upon termination. Hence information flows are extrenely weak.

Suppressing seller IDs in this way leads to a large drop in information, and the
results show a corresponding decline in the reputational incentives under contract.
Sellers over-report costs in treatnent E by an average of 1.28, conmpared to an average
over-report of less than 0.4 in higher information treatnents. These over-reports are
sufficient to drop the efficiency of contract to roughly eighty percent of the total
avail abl e surpl us. This drop in contractual efficiency leads in turn to a large

increase in the choice of firns as an allocational device. More precisely, in
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treatment D contract was used instead of firms rough.ly ei ghty percent of the tine,
while in treatment E it was chosen about half as often, roughly forty percent of the
time.* The general result, then, is that as information flows weaken, relational
contracting deteriorates, which leads to a reduction in market efficiency (measured
agai nst the maxi numpossi ble joint payoffs), and nore firnms are chosen in equilibrium

Table 3 sunmarizes this result in colum (5) as the increasing difference between
the mean cost report relative to the nean cost state as one noves down the table to
weaker information flows. As these flows becone sufficiently weak, firm allocation
beconmes attractive, and the choice of firmallocation puts a | ower bound on the degree
of inefficiency, at least in this design. Hence market efficiency is inextricably
linked to the reliability of information flows that discipline seller cost reports in
rel ational contracts.

These results then lend broad support to the theory developed in Section 1.
Information flows do affect reputation formati on as hypot hesi zed, and this feeds into
the efficiency of relational contracting, and finally into institutional choice. Hence
the experinents |end broad support to energing theories of institutional choice. In
addition to these inportant results, however, the data also raise the apparently new

qﬁesti on of the role played by subject beliefs in institutional choice, to which we

now turn.

Section 3.C. Subject Beliefs and Multiple Equilibria

The data in Treatment E exhibit a great deal of heterogeneity in choices of
institutional form and as one |ooks further, in the reporting behavior of sellers.
In order to understand these differences nore conpletely it is inportant to return to

the issue of strategic uncertainty, and the inportant role played by subject beliefs.
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Subject beliefs, and beliefs about beliefs, play an essential role in the
equi l i briumbecause these beliefs formthe anal ytical underpinnings to the cal cul ation

of expected profits in equation (10):

(10) ([R%(t,) - RE()1/R(£)} =< E(Z 8 (w|T)

te(t,,T]

Beliefs are iﬁportant because buyers and sellers must forecast each other’s beliefs
about §(+), since these beliefs determine the p:ofitability of wvarious reporting
strategies. Specifically, such forecasts are essential because they determine the
present value of the returns to honest reporting, and hence are an integral part of
sellers’ expected profit calculations. These beliefs, however, feed in turn into buyer
calculations, and so on.

In general, there are numerous punishment strategies that can support a variety of
equilibria, and sellers nmust forecast the strategy that buyers will follow 3 For

exanple, if buyers believe sellers are pessinistic about retaining contracts because

they expect quick buyer termination, then sellers will discount the future and over-
report. As a result, buyers will termnate contracts and choose firms. Hence pure
beliefs can become self-fulfilling, and so the problemis a special case of standard

average opinion problens pioneered by Keynes, and studied extensively in the
macr oecononmics literature.® Surprisingly, at least to us, this problemof strategic
i nt erdependence exists in institutional choice, and can lead to inefficient choices
based on self-fulfilling "bad" beliefs.

The problem here, noreover, is in some ways richer than the problem typically
studied in the nmacro literature. The reason is that nore than one belief can persist
inthe final equilibrium Specifically, for an equilibriumit is only inportant that
the buyer and seller in a particular trading relationship share beliefs about

reputational incentives under contract. Trading partners in other relationships my
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have different self-fulfilling beliefs, and so a honﬁgeneous mar ket -wi de bel i ef may
not energe. Wthout nmarket-wide beliefs, of course, there are likely to be
het er ogenous choices of institutions, but this creates no particular theoretica
probl ens per se; the result is sinply heterogenous choices. The results showthat such
het erogeneities did emerge, and seemto persist.

Subj ect behavior in Treatment E generally resulted in three equilibria in the
reporting ganme, each corresponding to a particular structure of beliefs regarding
equation (10).3%* Two of the equilibria involve seller beliefs that buyers will be
"skittish," and bolt if they believe sellers are cheating. When buyers are highly
skittish the future represented by the RHS of (10) becones very short and sellers
respond by cheating conpletely; they report nines every period, which consists of
reports along the |lower row of Table 2. When buyers are noderately skittish sellers
can report honestly, and then hope for a long enough initial run of favorable draws
to convince a buyer that he is better off under a contract; this equilibriumconsists

of reports down the diagonal of Table 2.

When buyers are confident (not skittish), sellers recogniie that they can cheat
sonme.- The reason is that marginal cheating under contracts still results in higher
payoffs for buyers because of superior effort incentives under contracts, and so
sellers can cheat at the margin and still generate nore total surplus. On the other
hand, too much cheating will |ead the buyer to sever relations and either try another
seller or nove into contracts. Hence, inthis equilibriumthere will be nobdest anounts
of over-reporting.

Buyer behavi or can al so be generally organi zed as a Nash best response to perceived
seller beliefs. |If buyers know they are perceived as highly skittish, they expect to
be cheated every period under contract, and so they will opt for firm allocation

i nstead of contract. I f buyers believe they are perceived as noderately skittish or
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not skittish, then they will forecast that sellers will follow a reporting that nakes
both parties weakly better off under contract. These buyers w |l adopt contractual
al | ocati on.

Buyer and seller beliefs at the start of a new treatnent contain a deductive
conponent based on the comobn know edge description of the gane. These beliefs are
then updated as information emerges, and such information can be the result of a
particul ar agent's individual experience, or of market wide information flows. When
information flows are based on individual experience, ex ante differences in
perceptions can persist and grow |l arger, resulting in heterogeneities in choices. On
‘the other hand, when there are strong nmarket wide information flows, ex ante
differences are not expected to persist, and parties will converge to a uni que choice
of institutional form |

Fi guré 4 shows how subjects choose institutions, how these choices depend on
perceptions in various information conditions, and then shows how t hese choices vary
over tine. Consi der, for exanple, ex_perirrents five and six. In both experinents
subjects were initially constrained to use contracts to gain experience with treatnent
D. After ten periods conditions were switched to all ow choice between contracts and
.fi.rms. | medi ately at the switch-over, half of the buyers opt out of contracts and
into firms, apparently because the description of the information condition |ead them

to believe that there will be too nmuch cheating to make contracts viabl e.

Over tine, however, buyers who are in contracts generally experience favorable
reporting behavior, as shown in Table 3. Specifically, the underlying mean cost state
is six, and actual reports were 6.13 in experinent five and 5.64 in experinent six;
the suggestion is one of mninal cheating by sellers. Subsequently, nore buyers
sanpl ed contractual allocation, and had favorable experiences so that the market share

of contracts gradually rose. Still, one buyer in experinment 6 never tried contracts,
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and anot her buyer tried contracts for a short tinme, experienced high nean cost reports-
-a seven was the mean report--and then opted for firmallocation. The result was that
two buyers were using firmallocation at the end of the treatnent.

Wile there are nodest heterogeneities in beliefs in Treatnent D, the
heterogeneities in Treatment E are quite sharp. As in Treatnent D, there were
het er ogeneous initial buyer perceptions of reporting behavior, as reflected ininitia
institutional choices. Movi ng from one hundred percent contracts in either an A or
a B treatnent, nunmerous buyers inmediately opted for firm allocation in the first
period of Treatment E, and this decision was based on their deductive perceptions of
t he game. The far right-hand colum of Table 4, noreover, shows that some buyers
beliefs were so strong that they never tried contracts. These included one buyer in
éxperinents 1 and 2, and two buyers each in experiments 3 and 4. Hence initia
deductivé perceptions play an inportant role in the resulting equilibrium

Equal ly inportant, buyers who actually tried contracts experienced substantia
het erogeneities in reporting behavior. These differences led to differences in
updating, and ultimately to variation ;n institutional choices. A sinple way to see
this variation is through the market |evel data iIIustrath in Figure 4. The figure
sh6ms that over time some buyers switching out of contracts into firns, while others
'.do the reverse. Some of this variation is randomexperinentation as buyers seek better
i nformati on about the market, but there is also a highly systematic conponent that has

an inportant inpact on final choices of institutional fornmns.

The systematic component in these choices is highlighted by the data reported in
Table 4. The left half of the Table chronicles the reporting experience of buyers who
used contracts in the last period, while the right half reports the experience of

buyers who used firnms in the |ast period.
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The data show that buyers who chose contracts in the | ast period of the treatnent
had general |y experienced much nmore favorable reporting behavior than buyers who ended
up in firms. Specifically, in all replications of treatment E the mean cost report
experi enced by buyers who ended up in firms was 8.00 or greater, and the average for
all replications was about 8.4. |n contrast, the nean cost report of buyers who ended
up using contracts was less than 7.5 in all replications, and less than 6.9 in three
of the four replications. The general inplication is that buyers who |inked up with
sellers who reported reasonably honestly, continued in contracts. |n contrast those
buyers who sanpl ed contracts and found sellers who greatly over-reported, subsequently

opted for firms.

The efficiency results are striking. Wen buyers sanpl ed reporting behavi or "honest
énoqu‘ for them to conclude that they (as well as sellers) were better off in
contracts, it was chosen. On the other hand, when buyers sanpled reporting behavior
sufficiently dishonest, firmallocation becane relatively nore attractive, and buyers
opted out of contracts into firms.?  The inplication is a relatively strong
confirmation that when information flows are weak, heterogenéities in beliefs can
apparently persist.

- These results are of potentially major significance. The general theory of
institutional choice has, nonopoly reasons aside, generally focused on econonic
efficiency driving choices. The general argunent is that natural selection nmechanisns
weed out inefficient institutions over tine. The findings here qualify this result
ininportant ways. Heterogeneities can energe solely because of differences inbeliefs
about beliefs, and these differences can cause symetrically endowed agents to behave
asynmetrically. The result is substantial variation in choices in apparently simlar

ci rcunst ances.
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To the extent that such heterogeneities can persist, the analysis provides one
possi bl e explanation for why symetrically endowed sellers and buyers choose
substantially different institutions for apparently sinilar relationships. These
findings provide at |east one way of organizing the large heterogeneities in private
institutional choices observed across cultures. And while it is too soon to suggest

how powerful this explanation will prove, it is at |east one possible step along the

pat h toward expl anati on.

Section 4 Conclusjon

This study has provided several contributions to the theoretical and enpirical
anal ysis between long term 'relational' contracts and firm all ocation. The first
contribution of the analysis has been to bring | aboratory experinmental methods to bear
on this inportant issue. Experimentally, the paper provides the first devel opnent of
a nmet hodol ogy to allow conpetitive forces to determi ne the choice between contracts
and firms in a |aboratory environnent. Buyers in the experiment chose between
contracts and firms in a conpetitive market for institutional form This is an
i mportant contribution because experimental nethods have shown that institutional

environments are inportant, but such institutions have been generally treated as

8

exogenous. *® Hence the paper has provi ded an i nportant new met hodol ogy to experi nent al

economni cs.

The results also provide inmportant contributions to the analysis of instituti ohal
choi ce. Specifically, the analysis examnes the effectiveness of reputation in
ensuring | owcost adj ustnment under 'relational' contracts, howinformation fl ows affect
reputational incentives, and how these incentives then affect the choice between
contracts and firms. The broad result is that when there are reliable narket-w de

information fl ows regardi ng cost reporting behavior, reputational incentives are quite
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strong. These strong reputational incentives result in hi ghly efficient contractua
adj ust ment under rel ational contracts. Such efficient adjustnent means subjects choose
contracts over firmallocation. The general result, then, is that when information
flows are strong, contracts energe as the equilibriuminstitutional choice

As information flows weaken, the strength of reputational incentives steadily

decl i nes, underm ning | ow cost contractual adjustnent. As these incentives become weak
J'and contractual adjustment beconmes correspondingly inperfect, firmallocation replaces
relational contracting. Hence the results provide broad support for existing theories
of institutional choice, as pioneered by WIllianson and ot hers.

Finally, the experimental analysis has identified a major new theoretical problem
in the econonic analysis' of institutional form The experinmental results point
strongly to a Keynesian 'average opinion' problem in institutional choice. An
inmportant result is that this problemcan lead to asymetric institutional choices by
synnetfically endowed agents.

The average opinion problem emerges because subjects' optimzing strategies,
regarding both reporting behavior and institutional choice, dépend on each other's
beliefs regarding likely strategies. The data show that beliefs differ markedly even
mhén subjects face the sane conmmon know edge description of the experinents. These
differences inbeliefs | ead subjects to nake different choices intheir initial éhoices
of institutional forms. VWhen there are reasonably strong market-w de information
flows, these differences are transitory, but when information flows are weak,
di fferences can persist. When differences can persist, the typical theoretical
prediction that optim zing agents will converge to a unique choice of institution is
not supported by the data. Hence pure beliefs can differ, and they can matter in the

final choice of institutional form



~ Appendi x

Keyboard Entries Required in the Experinental Market

For agreenents to be forned, sellers had to nmake offers for buyers to accept. An
offer is conposed of an institutional form (X or Y), and the amount of the [unp sum
transfer paid to the seller. To make an offer, sellers entered OX to make a
contracting (X) offer, or OY to make a firm(Y) offer. Following this entry, sellers
were asked to enter the value of the offer they wi shed to nake (the anpbunt of |unp sum
transfer desired). After entering the offer they desire, sellers were shown their
sel ection and asked to confirmit or abort. |If they confirnmed, the offer would then
be checked by the conmputer to see if it was between 60 and 999, and that it was an

i mproving offer.

To accept an outstanding offer, buyers had to enter AX to accept a contracting
offer, or AY to accept afirmoffer. |If the treatnent identified sellers, buyers were
next asked to enter the ID nunber of the seller they want to accept, and then were
asked to confirm Following a confirmation, the acceptance was checked to see if the
acceptor has capacity to forman additi_onal agreement, and that the seller had nade
an offer that could be accepted. If the acceptance went through, then all narket
partici pants became aware of the institutional formand the offer for seller paynent
tHat was accepted. The conputer did not nmaintain a queue of offers greater than the
outstanding offer, so after an offer was taken off the floor, the next offer tendered
becane the outstanding offer until an inproving offer was nmde.

Subj ects could see buyer and seller payoff tables on their computer screen for any
lump sumtransfer offer on the floor. Hence buyers and sellers could see the possible
payoffs associated with accepting, or having a particular offer accepted. To nake a
payoff table inquiry on the conputer, a subject entered I X to see payoff tables for
a contract offer, or 1Y for afirmoffer. |If sellers are identified, the subject also

entered the ID of the seller who tendered the offer in question.



Subjects could termnate any agreerrénts formed in past market periods. To
terminate, subjects entered T, and then entered the. serial nunber identifying the
agreenent they wanted to ternminate. Buyers could also termnate after formng a new
agreenent. This.was provided so that buyers coul d accept very quickly. After formng
the new agreement, the buyer had to termnate within a 30 second interval, or have
$0.50 deducted from their bal ance. If the first 30 second interval elapsed wthout

atermnation, the subject would remain inthe forced term nation node and face a $0.75

penalty every 30 seconds until the old agreenment was terninated.
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- Endnot es

1. See, e.g., the inportant work of WIliamson (1975), Goldberg (1976), and
Klein, Crawford, and Alchian (1978), who argue that the key feature
di stinguishing sinmple market (spot) exchange from |longer term econonic
relationships is the existence of transaction specific assets. For nore recent
theoretical work, see Grossman and Hart (1986), Ri ordan and Sappi ngton (1987),
and Wggi ns (1988a, 1988b).

2. See also our earlier work, Hackett, Battalio, and Wggins (1988), and the
i mportant contenporaneous work by Berg, Coursey, and Dickaut (1988), who have
cont enpor aneously devel oped sinmlar nmethods. The key met hodol ogi cal difference
between their work and ours is that they have nonopolistic nmarket "nediators,"”
who do not thenselves directly participate in the institutions, inposing the
choice of institution. In our set-up, buyers and sellers are free to
conpetitively offer the choice of institution during the actual market period.
This pernmits an analysis of the role played by conpetition anong buyers and
sellers in nolding institutional choice.

3. Anore conplete version of the basic nodel is Wggins (1988a). See also the
i nportant parallel treatnent of this tradeoff in Ri ordan (1989).

4. 1t is convenient to assume fixed proportions between stages, though this
assunption only applies to the input in question. '

5. The full nodel in Wggins (1988a) is a double noral hazard, double adverse
sel ection model between the two stages. He shows that there are sinple
al l ocation arrangenments that solve any three of these four problens--e.g. special
cases of contracts solve a version of the nodel with double noral hazard, and
one form of adverse selection, etc. = Rogerson (1988) analyzes a simlar nodel,
and shows that there exists a nechanismthat will solve both noral hazard and
adverse sel ection problens sinultaneously. This is an inportant result, but the
mechani smin Rogerson is fairly conplicated, and does not appear to correspond
- closely to observed arrangenents. In contrast, the schemes in Wggins are nore
restrictive, but are sinpler and correspond nore closely to enpirically observed
conmpensation arrangenents. To the extent that Wggins approach characterizes
the tradeoffs between these institutions, it |eaves unanswered why we do not
observe the nore conpl ex schenes derived in Rogerson's analysis. This question
is left for later research.

6. See Wggins (1988a) for anore conplete treatnment of this result and the ot her
basic theoretical results in this section.

7. More generally the central results carry through when managers are conpensated
through efficiency wages, bonuses tied to overall firm performnce, and
tournaments where rewards are pronotions.

8. This argunment is somewhat overstated in that reports may nake the manager
"l ook good" and so forth. The central argunent is not that there is no incentive
to distort infirms, only that it is weaker.



9. The necessity of (1) is easy to see. The LHS represents the i medi ate returns
to cheating. |f the possible future losses fromover-reporting are snmaller than
this immediate return, then individual rationality requires over-reporting.
Sufficient conditions are much nore difficult to obtain because of the conplexity
of potential cheating and repentance strategies. Fortunately, follow ng Wggins
(1988b), a great deal of insight can be obtained by sinply relying on the sinple
necessary condition in (1). :

10. In laboratory inplementation subjects know that no outcones of T will be
infinitely large. Nevertheless, inthe |aboratory design used in this study the
finite nature of the treatnent endpoints does not necessarily inply that the
reputation equilibriumw Il backward-unravel. The reason is that buyers can
choose firns in the | ast sequence of periods in atreatnment. Further, if buyers
use honest reports under contracts inthe early periods to all ocate business near
the end, then the associated quasi-rents maintain the reputational equilibrium
at the end; backward unraveling need not occur.

11. Specifically, for any given termnation strategy that buyers might follow,
an increase in the likelihood of detection raises the expected | osses fromover-
reporting.

12. As with any strategic interdependence problemthere is an infinite regress
of expectations on expectations, which we ignore in the text.

13. One can also think of the investments as being long-1ived, but then letting
these long lives be collapsed into a single "period." Detail ed exam nation of
the role of specific investments is an inportant issue in our future research
agenda.

14. This paraneter choice was expected to make unbi ased cost reporting salient
in firms, and still maintain the single period profitability of sellers over-
reporting cost in contracts. O the 516 integrated firmagreenents observed in
this study, 509 of themwere characterized by sellers reporting actual cost to
buyers.

. 15. Twenty five percent was chosen to ensure saliency in the choice between
contracts and firns. Specifically, subjects nmust prefer the higher available
earni ngs under contract sufficiently that they will bear the opportunity cost
of thinking through the problemof howto achi eve those returns. The twenty five
percent differential translated into an expected twenty five cent differentia
in earnings per period.

16. MIller and Plott (1985) is the first study we are aware of to experinentally
i nvestigate informati on and nmarket share as a reputation device. They used an
unbal anced rmarket to allow nmarket share to be endogenous.

17. Prior work suggests that the exact degree of inbalance is qualitatively |ess
i nportant than the inbalance itself. Hence the ability of one seller to corner
the market is not nearly as inportant as the fact that sellers have net excess
capacity. The exact degree of excess capacity necessary for the results,
however, remains an inportant question for future research



18. It is inportant to note that existing evidence suggests that sellers wll
not just bid the lunp sumtransfer to zero. |Instead they are likely to bid the
transfer price into the negative range, if this will enable themto reap positive
returns by over-reporting cost. Hence without further constraints the unique
equi i briumunder contracts is likely to be one where sellers over-report costs,
and then bid a transfer price sufficiently negative to ensure zero net returns.
See for exanple MIler and Plott (1985), and Lynch, Mller, Plott, and Porter
(1986) .

19. Mller and Plott (1985) used a sinilar unbal anced market as a conponent of
their reputation nmechanism and also included a capital transfer to sellers in
t hei r design.

20. See Wggins (1988b) for a nore conplete treatment of the forces that affect
the viability of reputational enforcement of contracts.

21. The $.60 minimumlunp sumtransfer also creates general saliency in seller
decisions in that it creates an incentive for sellers to choose their offers
carefully. For reasons of synmetry the m ni numwage under firmallocation was
al so chosen to be $.60. The experinmental sessions |asted 3.5 hours and gener at ed
approxi mately 28 conplete periods, giving sellers an average earnings of $4.80
per hour.

22. The parallel question, that is when information flows within the firmwll
permt conplete detection of shirking, is an inportant question left for future
research.

23. There are settings such as weapons procurenent, where this assunption ni ght
be violated. The inpact of relaxing this assunptionis left for future research.

24. That study created a market for contractual form by allow ng buyers and
sellers to conpete over the formof contract to be used in a problemsinilar to
the one used here. The key differences between that study and the present one
is that transfer prices were determned in the bidding process, so that there
was no ex post conmuni cation, and there was no option for buyers and sellers to
~use firmtype conpensati on. ‘

25. The followi ng paranmeter values were used to generate these payoff tables.
Mar gi nal revenue = $16.00 - 0.1066Q and nmarginal cost = a + 0.1066Q where a
coul d take on val ues between $3.00 and $9.00 wi th equal |ikelihood. Raw payoffs
are transformed by nultiplying themby 0.01. Finally, buyers faced a capital
cost of $0.50 on payoffs from every agreement to reduce the cost of the
experiment. Shirking on nmonitoring effort reduces raw payoffs in a firmby 25
percent in expectation. The distribution of possible cost intercepts were
normalized to 1 through 7 for subjects.

26. On-line conmputer payoff tables were provided for both institutional forns,
and for any lunp sumtransfer, possible cost state, and cost report. Printed
payof f tables had to be condensed to a manageabl e size, and so they were printed
for the minimum lump sum transfer equal to 60. Subjects were then told that
for lunp sum transfers greater than 60 they should directly add the narginal
increase to all possible seller payoffs, and subtract it fromall possible buyer
payof f s.



27. To help control for interpersonal wutility effects, all payoffs were
denoninated in an experinental currency called francs. Subjects were told that
all exchange rates were positive, but the actual redenption value of francs for
buyers and sellers was private information. A franc was worth $0.01 for al

subj ect s. Subj ects were told that if they were called back, subjects who
formerly had been buyers would be sellers in future experinents with a different
group of subjects. By switching roles, subjects who may have felt shorted in

one role had an opportunity to take on the nore favorable role next tine
Swi tching al so hel ped subjects become quite famliar with the experinent.

28. When information flows did not include seller identities, then the only
outstanding offers on the floor are the |owest seller contract and firmoffers
out of the offers made by all sellers.

29. Since each "period" corresponds to the productive life of a set of specific
i nvest ments, continui ng agreenents correspond conceptually to renewed i nvest nents
in such assets. The detailed nmechanics of termination are discussed in the
appendi x.

30. The only restriction was that subjects could not term nate an agreenent in
the sane market period it was fornmed. Confirmations of keyboard entries greatly
reduced the problemof errors in offers and acceptances. An inplication was that
each agreenent formed woul d have an actual and reported cost associated with it.
Hence buyer terminations provide sonme indication of buyer beliefs regarding
bi ased cost reporting. The restriction forced subjects to only offer the terns
of trade they would find acceptable in an agreenent.

31. Subjects had the follow ng experience |evels. Nai ve subjects first
experienced information conditions A or B in contracts alone for ten peri ods,
followed by firnms alone for ten periods. On the next evening as experienced
subjects they participated in treatment A or B for ten periods, followed by
treatnent E for ten periods. In the second evening they could choose
institutional form endogenously. From this pool of 48 experienced subjects,
participants for treatments C, D, and F were drawn. Hence subjects had comon
experience in E and in either A or B.

32. In the second replication it took subjects a nunber of periods to converge
to firmallocation--and full convergence was only achieved in the |ast period.
This slow convergence appears to have. occurred because of less over-reporting
on the part of sellers. The full dynamics of this replication are illustrated
nore fully bel ow, when we discuss histories and induction

33. The heterogeneity in behavior in treatnent E is quite remarkable, and is
dealt with in Section 3.C bel ow.

34. G ven the dynam c set-up, the Folk Theorem of repeated games ensures that
there are a | arge nunber of equilibriumstrategies that buyers and sellers could
follow The essential question confronting sellers is which of these equilibria
will be 'focal' for buyers.

35. See Van Huyck, Battalio, and Beil (1988, 1989), Cooper and John (1988), and
Keynes (1964).



36. The coordination problem described here enmerged in the course of the
experinents, and so the experiments were not designed to explicitly distinguish
bet ween various strategies that subjects nmight follow out-of-equilibrium This
important issue is left for later work.

37. The two buyers in treatment Ewith cost reports of 9 did not try contracts
until late in.the treatnent and had fewperiods in contracts. It is likely that
with a continuing experience of gross over-reporting these two buyers woul d soon
switch to firns.

38. This paper is part of a recent set of investigations exam ning institutiona
choice in |aboratory environments. These papers include Hackett, Battalio, and
Wggins (1988), and the inportant work of Berg, Coursey, and Dickaut (1988).
The primary differences between these lines of work is that ours concentrates
on the choice between various forns of contracts and firms, while the highly
conpl emrentary work of Berg, et. al., focuses on the choice between bargai ni ng
and auctions as alternative allocation devices.



Table 1--Treatment Design

Conditions present by treatment

conditions A B C D E F
1.
Cost Conditions:
identical ¥ ¥ * % *
shocks
2.
Information:#*
buyers see v
actual cost
shock
buyers see
all cost
reports and y y ¥

market shares

sellers
identified ¥y ¥ ¥ Yy
3.
Texrminations Y y ¥y b
endogenous
A,
Range of , 1 1 | 1-3 1-2 1 1-2
Experience
in_the study
B.
# Replications 1 3 2 2 4 - 2
c.
Experiment 1 2-4 | 7-8 5-6 1-4 | 5-6
Fumbers

* In experiments D, E, and F independence of shocks is
immaterial since buyers see only reports in their own
agreements

*% In all treatments buyers saw cost reports in their own
agreements



Table 2.A.
Possible payoffs from forming a conkract-sn "X Aarssment with lump acn payment = 60 franca

Buyar payoffs
Saller puyoffs in francaw in frencs
scbual
numsher reported payorf
raporbed i 4 E) ] 7 ] ] A
h:)
3 st ) 2 286
* 116 1] 4 227
5 163 113 -] 5 172
& 200 158 106 -] & 124
7 228 125 144 102 &l 7 7%
B 247 218 irz 135 97 [ 14 3 L1
9 255 =13 191 158 125 a2 &0 e &
* Sellers are subjact to a 1 in 3 chance of incurring a 80.75 auwditing pecelty when

reporks Ara graater than actual (all cff~diagenal outcomas].

Tahle 2.K,
Poasible payaifs Irom forming & fioe-n "Y" Agreement mith wage payzant = £0 francs
R ‘Buyer payoffsx
Seller payolfa in francaw in france
actual
number . vaported payefl
reported 3 L} 5 ] 7 a -3 mmber
Qumber
S B0 3 207
4 60 B0 4 180
5 50 n &0 ] 117
& 50 £ g0 0 Y 7
? &0 L34 &0 &0 EQ ? 41
a ] &0 1] &0 1] 50 1 10
-] 50 (=] 50 59 5 EQ -] q -18
* Sellefs are subjuct Lo a I in 3 chance of incurring a 53.735 auditing panaity

whell reports are greatar than actual (all off-diagonal cutcodes),

Tahle 2.C.
Harkat With Sellers identified

Lowesc Seller Offers

D = 7 -] 4 10 11 1z




Table 3--Aggregate Results

Frequency of Frecuency of Mean Cost Over— mean market
contracts out | contracts in | Report Under efficiency
Information condition of total the last Contract#*
agreements periocd of the
Rep treatment
A: Common Cost
Shocks, Public Cost 1 100% 100% 0.00 100%
Reports, Actual Cost
Revealed
(Maintain Seller
ID's-Histories)
B: Common Cost
Shocks and Public 1 95.00% 100% 0.20 97.00%
Cost Reports 2 98.,33% 100% 0.09 99.00%
(Maintain Seller 3 98.31% 100% 0.03 99.00%
ID's-Histories
avak 97.00% 100% 0.10 98.00%
C: Irndependent Cost
Shocks and Public 1 89.47% 100% 0.28 05.00%
Cost Reports 2 94,74% 100% 0.44 95,00%
(Maintain Seller
ID's-Histories avqg 92.00% 100% 0.37 95.00%
D: Private Cost
Reports (Maintain 1 83.33% 100% 0.31 96.00%
Seller ID's- 2 66.67% 67.00% 0.25 91.00%
Histories)
avq 75.00% 83.00% 0.29 93.00%
E: Private Cost :
Reports Suppress 1 31.67% 33.00% 1.63 74.00%
Seller ID's. 2 40.00% 33.00% 1.41 80,00%
Histories present 3 46.67% 50.00% 0.67 84.00%
only with continued 4 56.67% 50.00% 1.47 81.00%
dealing.
avqg 44.00% 42.00% 1.28 80.00%
F: =No seller ID's
-No Individual 1 6.67% 0.00% 4,50 70.00%
History 2 25.93% 0.00% 1.43 78.00%
~Exogenous Termi-~
nation Each Period avg 16.00% 0.00% 2.12 74.00%

* average market efficiency in an information treatment
*% Mean cost over-report in firmms was zero in all treatments



Table 4--Buyer Histories And Institutional Choice

Buyers who were in CONTRACTS at

Buyers who were in FIRMS at the end

the end of the treatment of the treatment
Number of Mean cost Number of Mean cost Number of
Treatment | buyers (out | report exper- buyers (out | report exper- buyers (out
of 6 pos- ienced by of 6 pos- ienced by of 6 pos-
and sible) who these buyers sible) who these buyers sible) who
ware in (high & low ware in (high & low never tried
Repli- CONTRACTS buyer means in FIRMS buyer means in | a contract
cation at the end parentheses) at the end parentheses)
of the of the
treatment treatment
treat. D
6.13
rep. 1 6 (6.0, 6.3) 0 0
5.64 7.00
4 (5.4, 5.9) 2 () !
treat, E 5 7.45 . 8.50 .
(6.6, 5.0) (8.2, 9.0)
6.50 8.67
rep. 2 z (6.0, 9.0) 4 (8.6, 8.8) 1
6.74 §.00
zep. 3 3 (6.4, 7.0) 3 (8.0, 8.0) 2
_ 6.88 8.36
rep. & > (6.4. 7.1 3 (8.3, 9.0 2
treat. F
9.00
.1 0 .- ’
rep 6 (9.0, 9.0) 3
7.79
: . 2 ——-
rep 0 6 4 g 0

(7. .0)

-
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Figure 2--Order of Events*

ot
i
c§$§
Offers Buver!'s :
Tendered Chgice I Seller's
to =-—-——- D in : Information
Buyexr Market : Set
]
Cost Shock

* This is an example based on the mean cost state of
6. Seller payoffs include expected auditing penalty
when reported cost exceeds actual cost.

seller's
Choice

Paycffs
Buyer Seller
($0.04, $1.33)

-Reportad cost = 7

Actual cost = 6 {$0.79, 50.77)

Seller's
Choice

1

($1.24, $0.60)

Quantity set where
reported MC = MR

|
i
|
|
|
|
t
|
]
|
I
|
|
|
|
!
|
|
|
|
!
}
[
:{5-0.18, $0.35)
|
|
[
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|
|
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!
|

($0.77, $0.60)
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Plots of Institutional Choice by Treatment and Peried
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