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Abstract

We model imperfect contract enforcement when the victims of default resort to spot
trading because the act of repudiation reveals a favorable outside option. We show that
enforcement imperfection is essentially distinct from the contract incompleteness
analyzed in the previous literature. Improved contract execution benefits traders on the
excess side of the spot market by attracting potential counter-parties, but harms them by
impeding their exit from unfavorable contracts. Multiple optima are possible, with
anarchy a local optimum, perfect enforcement a local minimum and imperfect
enforcement a global optimum. LDCs exhibit parameter combinations such that
imperfect enforcement may often be optimal.
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Intuition suggestshatthe imperfectenforcemenbdf contractdimits trade(Rauch,2002;
Rodrik, 2000). Empirical analysisconfirms intuition. For example,Andersonand
Marcouiller (2002)showthatimperfectenforcemenaindotherforms of insecurityreduce
theinternationaltradeof Latin Americancountriesby asmuchastheir tariffs. Variation
in contractenforcementcrosscountrieswith seeminglysimilar institutionalcapabilities
(seethe datareportedin Andersonand Marcouiller,2002) suggestaide international
variationin the demandfor contractenforcementWhy shouldcountriesfail to capture
the gainsfrom tradethatwould be stimulatedby improvementsn contractenforcement
that seemwell within their institutional capabilities?This paperprovidesa theoretical
modelof the demandor enforcementlt revealsconditionsunderwhich enforcementf
anydegreewill be opposedevenwhencostlessandotherconditionsunderwhich partial

enforcement will be supported, but not perfect enforcement.

Our setupis particularly relevantto internationaltrade, thoughit is more widely
applicable.The quality of enforcemenbfferedto foreignersis commonlylessthanthat
offeredto nationals.The treatmentof foreign tradersis a decisionvariablein the rule-
setting stageof the game.Plausibly,enforcements only as good as the home side
permitsit to be, leadingto a theory of nationaldemandfor contractenforcementvith
foreign traders.Enforcementincludes formal legal processesas well as informal
arbitrationand conflict resolutionbackedby social sanctions Enforcementultimately
implies that a defaulteris compelledto honor his contractby a national OcourtO.
Enforcements modeledhereasthe probability thata defaulterwill be forcedto execute
his contract; tighter rules or fairer implementation raise the probability.

Our modelcombinegmperfectenforcementwith limited searchfor analternativepartner
whena contractis repudiatedin equilibrium,the modelimpliesthatno victim of default

ever renegotiatesimprovedenforcemenin this settingraisestradevolume and trade
efficiency. But potentialrepudiatorsmay lose becausehe lower chanceof successful
repudiationmay cost them more than the gainsfrom the larger numbersof counter-
parties attractedinto the market. Each elementof our model is essentialto an

environmentwhere enforcemenmmatters.As we confirm below, the level of contract
enforceabilityis irrelevantto tradevolumeandtradeefficiencywhencontractrepudiation



alwaysleadsthe tradersto renegotiatepr whensearchor othertradingpartnerss freely
available as an alternative to renegotiation.

Imperfectcontractenforcements distinct from the incompletenes®f contracts,an
important aspectof institutional quality that has beenanalyzedby Caballeroand
Hammour(1998)andGrossmarandHelpman(2002,2005).This literaturepresumeshat
verifiable actionsareincludedin contractsperfectly enforcedby a Ocourt@gtionsthat
cannotbe verified cannotbe included.To highlight our departurerom this literature,we
shall translatethe setupof Caballeroand Hammourto our modeland showthat partial
enforcemenof all actionsthatarenot perfectlycontractiblethenresultsin efficienttrade.
By contrastour coremodelof imperfectcontractenforcementesultsin inefficient trade
becauséhe victims of contractrepudiationhaverandomoutsideoptionsandrecourseo
a spotmarket.Thus, our core model highlightsimplicationsof imperfectenforcement
thatare essentiallydifferent from the implicationsof incompleteness the contractsto
be enforced. Imperfectenforcementits into the Oincompleteontracts@pproactonly in
the sensahatit reflectstheimpossibility of contractingon the performancef the OcourtO.
Our model doessharewith Caballeroand Hammourthe conclusionthat institutional
improvementcan increasethe scopeof activities that are contractible,but such
improvements need not be supported by all agents.

In the literature, the model closestto ours in spirit focuseson imperfect
enforcementwithin a social network where reputationalone sustainscooperative
behavior.Dixit (2003, Ch. 3) modelshow a social network extendsthe reach of
reputation,evenwhenthe probability of againmeetinga particulartradepartnerin the
future is low.? Perfectenforcementequiresa fixed cost, so it is only worthwhile for
sufficiently large markets.The model has an equilibrium in which sometradesare
constrainedy reputationalongsideothersresultingdefaultandin enforcedexecutionIn
DixitOsmodel, all tradersin the social network would prefer costlessenforcement,

whereas in our model some traders might prefer imperfect enforcement.

! Tirole (1999) notes that the incomplete contracts approach can be defended as realistic,
though it is often vulnerable to the charge of hand-waving.

2 The networkOs ability to report on the history of individuals decays with distance while
the gain from non-cooperative behavior rises with distance. The probability of
cooperative behavior in any given match first rises and then falls as the size of the market



Sectionllays out our analyticalstrategyandtactics.Section2 presentghe basic
model.Section3 developsthe implicationsof improvedenforcementor traderprofits.
The opportunityto trademay stimulateimprovedinstitutions.Section4 interpretsthe
model and its parametersn termsof levels of developmentarguingthat thereis a
plausible force running from economic developmentto improvementsin trade
institutions.Section5 analyzesalternativetradingmechanismsSection6 discusseshe
wider implications of our analysisfor institutional evolution and future research

directions.

1. Analytical Strategy and T actics

Contractsare understoodn this paperasa responseo the holdup problemthat arises
whentradersmustsink somecoststo trade.We sketchour modelingstrategyto persuade
thereaderthatit encompasse$e essentialngredientsaandonly the essentialngredients.
Then we summarize our analytical tactics.

Most trade costsare sunk prior to exchangeTraders®argainingignorestheir
sunkcosts,splitting the surplusto be gainedfrom tradeasa convexcombinationof their
outsideoptionsat the time they bargain.The bargainingoutcomemay turn out to be
inefficientbecauseét ignoressunkcosts;the holdupproblem.For example the bargained
price anticipatedby the seller may not cover his sunk cost, eventhoughthe buyeris
willing to pay more than the sunk cost to obtain the good.

When contractsare negotiatedon a competitivemarket,therewill be no holdup
and exchangewill be efficient if contractsare perfectly enforced.Efficient tradealso
resultsif eachtradercan respondto contractrepudiationby freely searchingfor an
alternativepartner.No traderwould thenaccepta bilateralexchangeat termsworsefor
himselfthanthe bestavailableon his sideof the market.Freesearchdrivesvaluationsto
convergeto the market-clearingrice. But then,contractswould be unnecessargndthe
level of contract enforcement would be irrelevant.

Imperfectcontractenforcementan matterif searchafter contractrepudiationis
limited in somefashion,ratherthanbeingfreely available.Suchsearchmustbe possible

grows. Traders in large markets may gain by replacing the social network with perfect
government enforcement, paid for with a lump sum tax to cover the fixed cost.



however,to build a modelthat conformsto empiricalobservationTo seethis, consider
the contrarycasewheresearchafter contractrepudiationis impossible We showbelow
in Section5 thatif tradersalwaysrenegotiatavhencontractsaredefaulted thensolong

as thereis evena small probability of execution,trade would be efficient and the

equilibriumtradevolumewould be invariantto the rate of contractenforcementOn the

other hand,if renegotiationis impossible(perhapsfor psychologicalreasons)while

searchremainsimpossible thenimprovedcontractenforcementaisestradevolumeand
tradeefficiency. The expectedjainfrom executedcontractsveakly exceedshe expected
losson defaultedcontractsfor both sidesof the market.Both sideswould gain ex ante
from reductionsin default,so all traderswould supportimprovedenforcementandall

countrieswould maximizethe quality of contractenforcementHowever the surveydata
reportedby Andersonand Marcouillier (2002) appearto rejectthis implication, while

economicintuition suggestghat professionaltraderscannoteasily commit to non-

renegotiation and that search costs are rarely prohibitive.

Theconclusionsof thetwo precedingoaragraphindicatethata realisticmodelof
contractenforcementought to permit some searchafter contractrepudiation,as an
alternativeto renegotiationput oughtnot to assumehatthe searchprocessanproceed
freely, else contractenforcementvould be economicallyirrelevant. Our model limits
searchby a victim of contractrepudiationby supposingthat he/shehas only one
opportunityto matchwith a newtradingpartner.Matchingis choserfor simplicity; more
complex modelswith explicit searchcostswould require complicatedmodeling of
bargainingroundsin sequenceavith searchrounds,but shouldhavethe samequalitative
properties.

In our model,the opportunityto matcharisesonceonly, prior to bargainingon the
spot market. Matchedtradersbargain,while tradersunmatched(or unsuccessfuln
bargaining)returnhometo their outsideoptions.An essentiapropertyof this setupis
thatin equilibriumthe victims of defaultrefuseto renegotiateA repudiatorevealsthat
he hasan outsideoptionthatis morefavorablethanaverageHis victim would do better
with a randommatchfrom the Ospot@arket, which somecounter-partieswill have
enteredwithout contracts.Thus, an interestingfeatureof our modelis that imperfect
enforcementalls forth a spot marketalongsidethe contractmarket. The spot market



generally has unequalnumbersof buyersand sellers, so trade is inefficient and
enforcement affects trade volume.

Better contractenforcementalways benefitstraderson the scarceside of the
marketby reducingthe proportionof tradesthat mustbe bargainedfollowing matches
with counter-partieghat include some defaulterswith better-than-averageutside
options.By contrasttraderson the excesssideof the marketcangainor losewith better
enforcementOn the onehand,betterenforcemeninducesmorescarcesidersto enterthe
tradearena;this increaseghe probability of a matchin the spotmarketfor excessside
traders.On the other hand, betterenforcementeduceshe proportionof contractsthat
can successfullybe repudiated,given the draw of a favorable outside option. The
enforcemenpolicy preferredby excesssiderstradesoff thesetwo factors.This provides

the basis for a theory of the demand for contract enforcement.

Analytical Tactics
Sellersandbuyersexchangegoodsfor moneyvia two different processesSometrades

occurat contractedrices,eitherbecausdoth partiesvoluntarily executethe contractor
because court forcesa repudiatorto execute Other tradesoccur at bargainedprices
betweenbuyersand sellerswho have successfullymatchedin a Ospot@arket. Each
bargainedprice is a convexcombinationof the willingness-to-payof the buyerandthe
reservatiorprice of the seller. The bargainedorice shareghe surplusin the relationship,
whereeachplayerOsutsideoption whenthe bargainingbreaksdown is equalto zero.
The buyersandsellerseachreceiveidiosyncraticrandomshocksto their willingness-to-
pay and reservation prices respectively, with known distributions.

Traderswho wish to do so sign contractsn a frictionlesscontractmarket. Then
traderssink their tradingcostsandreceiverandomdrawsof their willingness-to-payand
reservatiorprices.Theseremainprivateinformationuntil bargainingcommencesSome
tradershaveanincentiveto defaulton their contractsfor example a buyerwho drawsan
unusuallylow willingness-to-payAll victims of defaultappealo a court,which enforces
a parametrigoroportionof defaultedcontracts.The victim of arepudiatedcontractcould
eitherrenegotiateor enterthe matchingprocesson the spotmarket.Following the close
of matching pairsof matchedradersreachbargainsbasedon their drawsof willingness-

to-payandreservatiomprices,which arerevealedo their partnersThentradeis executed



at eitherthe contractedorice (for executedcontracts)or the bargainedorice (on the spot
market). Tradersunsuccessfuin matchingreturnhome.For analytic conveniencethe
randomshocksto one side of the marketare restrictedso that that side neverdefaults.
The potentially defaultingside is the excessside of the market.Figure 1 depictsthe
timing of movesandthe decisiontree of an excessside buyer,with payoffs,which are
defined below in Section 2.

Our equilibrium analysisassumeghat tradershave rational expectationsThe
objective probability of a matchdependson the ratio of buyersto sellerson the spot
market,somethereby choice,othersthroughcontractrepudiation.The spot marketis
generallynotin equilibriumex post;it equilibratesex antein the sensehattradersshift
betweerthe spotandthe contractmarketsuntil their expectedorofits arethe samein the
two markets.Via this equilibrium condition, traders®eliefs aboutthe rate of contract
executiondeterminethe cutoff valuesof their randomshocks(at which they repudiate
their contracts);the rate of enforcementhen determinesthe actual rate of contract
execution.

For simplicity we assumethat improved enforcementincreasesthe rate of
contractexecutionaswould betruefor additiveshocks(seeAndersonandYoung,2002,
for analysisof the non-monotoniccase,which caninduce multiple equilibria)? Then
equilibrium is unique for a given enforcement rate.

We nextanalyzein Section3 the effectof improvedenforcemenbn the profits of
buyersandsellers.Scarcesidersalwaysgain. To seethattraderson the excesssideof the
marketcanbe harmedby betterenforcementconsideran OexcesdemandequilibriumO,
i.e.,anexanteequilibriumin which thereis excesslemandn the spotmarket.Improved
contractexecutionharmsbuyersdirectly by impedingexit from contractsfound to be
unfavorable,therebyworseningtheir expectedterms of trade; but benefits buyers
indirectly asmore sellersare attractedby the higher price that they expect.Buyersare

® Under rational expectations, a given level of enforcement can be compatible with
multiple rates of execution when these rates are highly sensitive to the cutoff value of the
shocks. This would be true when, on the scarce side of the spot market, the disturbances
have a heavy concentration well above their mean: an Oupside shockO. In this case,
greater enforcement could increase the rate of repudiation of contracts, so that fewer are
executed. This would certainly harm traders on the scarce side of the spot market.



harmedoverall if the supply elasticity is low. We showthatin low elasticity cases,
buyers@rofits fall monotonicallywith enforcementthatin high elasticitycasespuyersO
profits rise with enforcementyvhile in intermediateelasticitycaseghe buyersprofits rise
to a maximum at some interior level of enforcement.

Section4 appliesthe precedinganalysisto sorting out why somenationshave
betterenforcementhanothers.Key parameteren the modelpoint to developingnations
having less good institutions than rich nations, even when enforcement is costless.

Section5 analyzesalternativetrading/contractingnechanismgo verify thatthe
elementsof our model are necessaryfor contractenforcementto matter. Section6

concludes.

2. The Formal Model

Risk neutralbuyersandsellersmeetto exchangea goodin atradingzonewhich they
enterat a deterministiccostthat generallydiffers from traderto trader.The trading cost
schedulegdeterminethe ex ante demandand supply schedulesas further explained
below.Eachbuyerbuysoneunit of the good,which accountdor aninfinitesimalshareof
the market.A buyeranticipateshis willingness-to-paybasedon re-sellingthe purchased
unit backin his homemarketat a price b+y; a selleranticipategrocuringor re-selling
the goodin his homemarketat a price c-! . Here,b andc arefixed numbers;u, ! are
randomdisturbancesvith zeromeansunknownat the time thatthe tradershaveto sink
their costsof enteringthe trading zone, but realizedimmediately afterward. The
disturbancesu (!) for the various buyers(sellers)are identically distributedand all
disturbancesre pairwiseindependentA buyerwho entersand executesa dealat price

preceivespayoff b + u! p; a buyerwho enters,but executeso deal,returnshometo

buy and re-sell the good at b+u and receiveszero payoff. A sellerwho entersand
executesa dealreceivespayoff p! ¢+ "; a sellerwho enters,but doesnot execute,
returns home to resell the goodcat ~ and receives zero payoff.

Beforesinkingtradingcosts,eachtradercanenterinto a contractto deliverthe good.
The marketmechanisnfor suchcontractscostlesslydeterminesa market-clearingprice.
Oncehe learnshis own benefit/costdisturbancegachparty to a contractmustdecide
whetheror notto repudiatet, knowingthe probability distributionsof disturbancesf all



traders,but not the disturbancesufferedby his counter-party.The victim appealsto a
court,which, however,enforcesonly a parametrigproportion” #/0, 1] of therepudiated

contracts.

The victim of a repudiated,unenforcedcontract must choose between (i)
renegotiatingwith the repudiator (i) returningto his homemarketor (iii) enteringthe
spot market. We open our analysis of tradersO decisions under the interim assumptions:
(1.1) The victim of a repudiated, unenforced contract enters the spot market, i.e., he
neither renegotiates with the repudiator nor goes home.

(1.2) Traderswho would be on the scarceside of the spot marketneverrepudiatea
contract.

Theseassumptionsvill be maintaineduntil Lemmas3 and4, which provide conditions
ensuring that these assumptions hold in a rational expectations equilibrium.

On the spot market, any trader has but one chanceof being matchedwith a
counter-partythen bargainsone-on-onewith commoninformation abouteachotherOs
valuations.The spotmarketcontainsall partiesto non-executeaontracts put will also
containtraderswho enterwithout previously having contracted,basedon expected
returnswhich cover their trade costs. Thus the spot markettypically hasa mismatch
betweensupplyanddemand We assumeéhat all scarcesidetradersmatch,but on the
excessside, somemustreturn homewithout trading. Excessside tradersshift ex ante
betweenthe spotandthe forward markets(i.e. betweemnot contractingand contracting)
until their expectedeturnis the samein both. Their equilibratingmovemenidetermines
the contractprice. In a rationalexpectationgquilibrium, excesssidetraders@ubjective
beliefsaboutthe probability thatthey will matchon the spotmarketequalthe objective

probability.

2.1. Buyers
Buyerscan contractor enterthe spot marketdirectly wherethey seeka match

with sellers.The variouspossibilitiesandtheir payoffsaresummarizedn Figurel. It is
very helpful in learning the model to work back and forth from the text to Figure 1.
PLACE FIGURE 1 HERE
All matchegesultin asymmetridNashbargainingwherethe threatpointsarethe

zero net payoffs the traders receive if they return home. This leads to the price:



o+ +Q@" 1) (" #)
where w#(0, 1) indexesthe sellerObargainingpower.* Conditionalon a match,spot
buyers expect to pay:
(13) plE["(G+u)+A#")c#P)]="b+A#")c.
Conditionalon a failure to match,they expectto pay b. Therefore a buyerwho directly
enters the spot market expects to pay:
(14) p’=Ip +(@1" b.
where$ is the probability of matching, to be determined in equilibrium.

Let p° be the price that would be paid by contractingbuyerswho execute,
including thosewho repudiatetheir contractsbut find themenforcedneverthelessAfter
contractshavebeensigned,both partiessink the costof enteringthe tradingzone.Each
buyerthenlearnsthe price b + u at which he cansell the goodin his homemarket;each
(foreign) seller learnsthe price c— v at which he can procurethe goodin his home
market.Tradersthendecidewhetheror not to repudiatetheir contractsunderour interim
assumptiongl.1) and(1.2), repudiatorsvho evadeenforcementandtheir victims then
enter the spot market.

A buyerwho suffersdisturbance: expectsto negotiatea price p +/u on the
spot marketif he matches;otherwise,he expectsto pay b+u on his home market.
Therefore, a buyer who fails to execute his contract expects to pay

a(p +wu) + (- m)(b+ u). The disturbance at which this equals the contract pfise

* This is the price p that maximiz@s+u-p)’{(p-c+!/)**. The buyer gaind+ 1! p with a

deal and 0 otherwise; the seller gptsc + * with a deal and O otherwise. We interpret
asymmetric Nash bargaining in terms of strategic play of alternating offers with a
probability that bargaining will end. Meeting the critique of Binmore, Rubinstein and
Wolinsky (1986) we suppose that the random event that ends the bargaining is a
movement of price in one of the partnersO home markets that is more favorable to that
partner than any feasible bargain. Then the other partner must return home to his fallback
option. This rationalizes using tradersO fallback options as the threat points in Nash
bargaining. (We implicitly restrict the probabilities of favorable price movements to be
small enough that the expected payoff to bargaining dominates waiting for the favorable
event.)
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A buyerexpectsto pay lessthanthe contractprice on the spotmarketif andonly if he

(1.5) p*=

realizesa disturbancei< u*. Thus, acrossthe buyer population,the probability of

repudiation is:

*

N uH
Fr)t =, T(du
wheref (u) is the marginalprobability (densityfunction) of y,assumedo be piecewise

continuous over its supporﬁ_z[,ﬁ].

We now computethe buyerOex ante grossbenefitsfrom a contract,taking
accountof his option to default. Given a rate of enforcement” #/0, 1], contractsare
executed at rate:

(16) ! =1"F +#.
A buyer who doesnot executehis contractmust have chosento repudiateit. The
expectedvalue of the disturbancesvhich inducerepudiationis the expectedvalue of
thosedisturbanceshat arelessthan i timesthe probability of receivinga disturbance
below the critical value:
') =], i @u)d.
m(u*) is negative,beinglessthanthe zero meanof the distribution of u. The buyer
expectsto pay p +om(u*) if he matcheson the spotmarket; b + m(u*) if he fails to
matchandreturnshome.Thus,by (1.4), conditionalon non-executionthe buyeron the
contract market expects to pay:
MIp +"m(u)] +@# Db +m(p)] = p° +(!" +1# 1 )m(p¥).
Overall, the buyer who contracts expects to pay:

IpS +@" Np"+(# +1" #)m(u)] .

Buyersshift betweerthe contractandthe spotmarketsuntil this equalsthe price p° that
they expect on the spot market if they enter it directly, i.e., until:
(A7)  p%! PP = mu)("# +1) )AL $)/$>0 for &< 1.

(1.7) is the premiumover the expectedspot price that buyersare willing to pay for a
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contract,becausef they suffer an unfavorablebenefitdisturbancethenthey havethe
option to repudiatethe contractand seeka lower spot pricEliminating p° between(1.5)
and(1.7),we concludethatequilibriumbetweerthe contractandthe spotmarketsrequires
that:

u* 1

(1.8) !n’(l«’*) =—

This determinesthe critical value u* = (! ) compatiblewith equilibrium, given an

execution rat&#/0, 1].

We can solve for the contractprice as a function of ” by noting that, in
equilibrium,therateof execution& mustgenerate repudiationrate F(u(&) via (1.8) that
confirms (1.6), i.e.:

(1.9) 1-B=@1-0)F(u(p))

Lemma 1: (A) For &#[0, 1], there exists a unique u(&) satisfying (1.8). u(0)xu,
H(1)=0.

(B) For” #[0, 1], there exists &(") #[0, 1] satisfying(1.9).&(0)= Q &(1)=1.

Lemmal determinesa u(&")) compatiblewith equilibrium in the contract
market. This dependsonly on the distribution of benefit disturbancesu and the
parametricateof enforcement : it doesnot dependon the probability $ of amatch,nor
on sellers®argainingpower % Thenu(&")) determinesquilibriumvaluesfor F andm.
Henceforthu, F andm shallbe understoodo taketheseequilibriumvalues,unlessother
argumentsof thesefunctions are specified. Given buyer beliefs about $, p© is then

determined by (1.7) and (1.4)

2.2. Sellers
The abovecalculationallows for excessdemandin the spotmarket($ < 1) as

well asexcessupply($ = 1). A symmetricalderivationis possiblefor sellers.Below, we
presenthe sellers@ecisionsonly for the casewherethe spotmarketequilibriumexhibits

excessdemandWe canshowthat sellersthenalwayssign contracts neverdefaultand
never renegotiate if faced with a defaulter.
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The proportionof buyersin the spot marketwho have defaultedon contracts
equalstheratio of sellervictims of defaultto total buyersin the spotmarket.Our interim
assumptiorthattraderswho would be on the shortsideof the spotmarketneverrepudiate
contractdmpliesthatthis ratio equals! , the buyerOprobability of matchingon the spot
market.Defaultingbuyerssuffera benefitdisturbanceof m< 0 on averagesotheimpact
of their disturbancesn the spot price that sellersexpectto negotiateiswnmm. Seller
victims of default expectto receive p +!" m, so sellerswith a contractexpectto
receive:

(1.10) p’=/p° +(@" I)(p +#$m).

Solving (1.7) forp® and substituting into (1.10):

(111) p’= Ip°+(1-1)p " mL" 11" #)

By (1.4):

(1.12) p°=p°+ (1! ")A! #)(b+m! p¥

In thelasttermin (1.12),b + m- p* equalsthe premiumoverthe spotprice expectedy
buyerswho avoid executingtheir contractsfail to matchandthereforepay their home
price, which they expectto be b+m. (1! ")(1! #) is the probability of the latter two
eventsThus, (1! ")(@! #)(b+m! p) is theadditionalamountthatbuyersexpectto pay
overwhatsellersexpectto receivebecausduyerscanendup purchasingat homerather
than from sellers.

In an excessdemandequilibrium, sellersalways sign contractsbecauseheir
expectedorice p' with a contractexceedghe price p +/" m thatthey expectif they
enterthe spot marketuncovered.This can be seenfrom (1.11),(2.3), (1.4) and (1.8),
which imply that:

ps !l p' ! "Am=%(p°! pH)! m1! $A! ") "#m

(1.13)
=$1! 0! pH! mA! (A ") "#m >0

2.3. Equilibrium
To determineequilibrium, we specify the structureof demandand supplyin more

detail. Risk neutralbuyersdemandthe good (enterthe trading zone)at price p if their
tradingcostis weaklylessthanthegainb - p thatthey expect.Risk neutralsellerssupply

the good (enterthe trading zone)at price p if their tradingcostis weakly lessthanthe
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gain p B¢ that they expect.Orderingbuyersand sellersby increasingtrading cost, let

t%(q) bethetradingcostof the marginalbuyerwhenthe total quantityboughtis q; let t¥(q)

bethetradingcostof the marginalsellerwhenthe quantitysoldis g. Theex antedemand
at pricep is thed = d(p) suchthatthe marginalbuyeris indifferentbetweertradingor not

trading,i.e., t%(d) + b = p. The ex antesupplyat price p is the s = s(p) suchthat the
marginal seller is indifferent between trading or not trading,ti(s),+ ¢ = p.

The expectedutcomeof bargainingon the spotmarketis the p* specifiedin (2.3). If
d(p*) > (= /<) s(p*), then,absent contractmarket,the spotmarketwould exhibit excess
demand(equilibrium/excesssupply). We shall showthat this conclusionremainsvalid
after the introductionof the contractmarket.For concretenessye focuson the excess
demand case whedfp*) > s(p*); the excess supply case follows from symmetry.

In a rationalexpectationequilibrium, the ex antesubjectiveprobability of a match
for the excesssideandof a matchwith a defaulterfor the scarceside mustequalthe ex
post objective probability. Thus, the equilibriumsatisfies:

_ g g A8 )S(P)
(2.14) I'=h(!,")# M
The numeratoron theright side equalsthe numberof sellerswho arein the spotmarket
becauseheir contractawvererepudiatedThe denominatoequalsthe numberof buyersin
the spotmarket,i.e., the total numbercommittedto trade,lessthosewhosecontractsare

executed.

Lemma 2: If d(p)>s(p ), thenfor each& #/0, 1], (1.14) hasa uniquesolution’ [
#(0,1).

The $ determinedoy Lemma2 definesan excessdemandequilibrium. To closethe
model, we now state conditions ensuring that the interim assumfiidpsnd (1.2) used
so far in our analysisof individual buyersand sellershold in a rational expectations

equilibrium because they would be in the interests of the traders.

Lemma 3: In an excessdemandequilibrium, a seller victimized by a repudiated,
unenforcedcontractexpectsa higher payoff from enteringthe spot marketthan from
renegotiatingwith the repudiatoror returningto his homemarket,providedthat under
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any costdisturbance , he expectsgainsfrom spottrade.This would be trueif andonly
if:

(1.15) %Wb-c+$m)>-1

where! is the worst (most negative) realization/of

Lemma 4: (A) In anexcesddemandequilibrium,a sellerwho learnshis costdisturbance
expectshigher profits from honoringthe contractthan from enteringthe spot market,
provided that cost disturbances are small compared to benefit disturbances, specifically:

pCT)#
1$#

i.e., the worst cost disturbanceto the selleris lessthanthe cutoff valueu(&"))of the

(1.16) >$%

buyerOdenefit disturbance(at which he would be indifferent betweenhonoring and
repudiating the contract) N weighted by the relative bargaining power of sellers.
(B) If (1.15)alsoholds,thenthe sellerexpectshigherprofits from honoringthe contract
than from returning to his home market or renegotiating with his counter-party.

Proposition 1: Supposéhat (1.15) and(1.16) hold and "#(0, 1). If d(p’)>s(p ), then

there exists an excess demand equilibrium in which:

(i) buyersdirectly enterboththe spotandcontractmarketsfor somebenefitdisturbances,
buyers with a contract repudiate it; those who evade enforcement enter the spot market;
(i) sellersalways sign contractsand never repudiatethem; victims of repudiated
contracts enter the spot market.

If d(p’)<s(p) then similar conclusions hold for an excess supply equilibrium.

The really essentialresultin Propositionl is that victims of repudiationdo not
renegotiatethe othersare simplifications. The no renegotiatiorresultis actually quite
robustwhensearchis an option becausealefaultis a very powerfully informative action
aboutthe defaulterObsargainingposition. For example advancepaymentsy defaulters

to victims cannot undo 1.

® In excess demand equilibrium, the buyer who defaults can offer the sedigvamce
paymento renegotiate rather than search. At the average cost disturbance for default, the
buyer could afford to pay up f@! " )#m . For buyers with sufficiently favorable

realizations of the cost disturbance process, such a payment is feasible. But for many
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Assumptiong1.15)and (1.16) will be maintainedhenceforth For concretenesghe
following comparativestaticanalysisassumesn excesslemandequilibrium wherethe

sellers are on the scarce side. Similar results hold for an excess supply equilibrium.

3. Impact of Enforcement on Sellers and Buyers

3.1 Enforcement and Execution
We analyzedhe equilibrium by determiningthe endogenousariablesasfunctionsof

the rate of contractexecutiorg, thendetermined& asa function of the enforcementate
". Similarly, we analyzethe impact of " on the endogenousvariablesvia & A
subscripindicatespartial differentiationwith respecto the correspondingariable;for
functionswith only one argument(suchas u(&")), mu(&) or F(u(&)), a subscript

indicates total differentiation.
Lemmab5: i, <0, m, <0, andF, <0 .

Thus, key endogenous variables are monotonde However &itself need not be
monotonic in”. Recall:
(21) 1-B=Q1-60)Fu(B)).
The left sideis the subjectivenon-executiormprobability; the right sideis the objective
non-executiorprobability, giventhe subjectivenon-executiorprobability. An increasan

" decreasethe objectiveprobability of non-executiorbelow the subjectiveprobability.
How must & changeto restoreequality? An increasein & decreased- &, but also

decreaseg(&) andhenceF (u(&)). If its proportionalimpacton F(u(&)) is strongerthan

defaulting buyers, their realization of the disturbance is insufficiently favorable (such as
those in the interva{lm,u*]). More important, any buyer who could afford to make such

an offer signals to the seller that his disturbance is even better. Thus, advance payment of
this type is unable to prevent a victimOs recourse to a spot market. A more involved
guestion is whether the excess side can commit advance payment at the contract stage
which is sufficient to achieve efficient trading. It turns out to be impossible to
simultaneously reach efficient trade and yet ensure that the advance payment to the
putative scarce side does not induce them to default. Proof is available on request.
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on 1- & thenequalitycould berestoredonly by a decreasén & Lemma6 excludesthe

perverse outcome whehnis inelastic tqu, such as wheh is linear ing.

Lemma 6: If:

(22) () < al))

11 1! F(u)e/m(y) for someu™ (0,),

then& (") > 0 for all " #[0,1] . Thisis true when u isuniformly distributed,in which
case!/ (")=+".

See Anderson and Young (2002) for analysis of the perverse case.
3.2 Profits

Now considerthe effect of enforcementhange®n sellersandbuyersgiventhe
condition of Lemma6. We identify specific factor interest8 with the quasi-rentsor
profits (producersO surplus) earned on the buyersO and sellersO sides of the market:

qb

S ="[b! p°! t°(x)]dx

S

§=?'[p3! c! t5(x)]dx

0

The buyersO surplus is decreasing’irwhile the sellersO surplus is increasingin
Lemma? extendghe aboveanalysisof &asafunctionof " to thesellers@ricep’,

henceto the typical sellerOsexpectedrofits asa functionof ". This leadsto Proposition
2.

Lemma 7: dp°/dB>0.

Since S’ =qg°dp®/d! (due to competitive entry of sellers), we have:

Proposition 2 Improved enforcement always benefits scarce side sellers.

The impact of improved enforcement on excess side buyers, in contrast, is

ambiguous. Due to competitive entry of buyers and applying the definitiph,of

Sy =q"(b—p")dm | df . Thus the buyersO quasi-rents under competitive entry vary

® Implicitly, the diminishing returns in trade services that lie behind rising unit trade costs
must imply a specific factor that receives quasi-rents.
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directly with / . The reduced form functioh[ "] that relatest to / can have both
rising and falling portions, leading to interior maxima for quasi-rents, or to boundary
maxima at either limit, depending on parameter values.

From (1.14) andLemmaZ2, the matchprobability changeswith the executionrate
according to
% o’
p’ 9

ho="@A" ) FA" ] 1) (2.3)

The first term representshe lossof partnersin the spotmarketfrom the scarceside as
morerepudiatingbuyersare forcedto execute.The secondterm representshe gainin
partnersirom the scarcesideasmoreareinducedto entertradeby the increasdn their

expectedprice p°. As the elasticityof supplyis large (small), the matchprobability is

increasing (decreasing) in the execution rate.

Sorting out the possibilities requires the boundary valueg gf, the reduced
form match probability as a function of the execution rate. The match probdpdiy
can be ranked relative tg1] using Figure 2. The efficient price benchmaklies at
the intersection ofi(p) and s(p) . The appendix shows that As— 1, the match
probability implied by (1.14)s given by/ [1] = (b" p°®)/(b" p’), that value off which
induces the same demand as does the efficient price.

PLACE FIGURE 2 HERE

The new element in Figure é(p), is the unit elastic hypothetical demand curve
throughR*, yielding all along its length the same revenudias (b! p )s(p’). Point
R* must be located to the left of the demand caraépriceb! p*, by Lemma 2. The
intersection ofd with d to the left (at the unlabeled priq#) is irrelevant because it is

associated with excess supply. The intersectiodh wfith d to the right lies at the excess
demand equilibrium pricg® that is greater (less) thasf as the elasticity of supply®
in an average sense over the relevant range is sufficiently small (large) as illustrated by

the solid (dashed) supply functiay(s®).
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The intersection ofl with d solves forp® =/ [0](b" p’) and hence the match
probability usingR" = 7[0](b— p )d{x#[0](b— p )} . The range of supply elasticities that
can be used to rank[ 0] relative to! [1] is restricted by the fact that the average demand
elasticity 7° must equal 1 over the intervgh', p°) and hencd® <1 over the relevant
interval (b! p’,p°). Thus
Lemma 8: /[0]" ! [1] > (<)0 as the elasticity of supply® <T° <1 (T°>>T"),

Pulling the possibilities together, Figure 3 illustrates the four most plausible
scenarios foiS°[/ ]. Lemma 8 establishes the boundary rankings, so panels A and B

represent the large average elasticity cases while panels C and D represent the small
average elasticity cases.

It is possible that with small elasticity of suppt)/, /d” <0 throughout the
range of enforcement values. With large elasticity of supply it is possible that

dr /dp > 0 throughout the range. More interesting possibilities mix rising and falling

ranges ofr . The behavior of [ "] between the bounds is based on (2.3)! Aises the
second term of (2.3) becomes smaller at congtaantd "* / p* while it is plausible that

the /°/ p*declines ad rises. Note that®/ p*=1/"t* where! is the elasticity of the

sellersO unit trade cost with respect to trade volume. This will decline with volume unless

! falls sufficiently fast. The switch in sign off /d"” can occur with either large or

small average elasticity regimes.

Summarizing the discussion:

Proposition 3: (a) For sufficiently large elasticity of supply, improvements in
enforcement are always favored by buyersO interests, (b) for sufficiently low elasticity of
supply, improvements in enforcement are always opposed by buyersO interests, and (c)
for intermediate ranges of elasticity of supply, an interior level of enforcement is optimal
for buyersO interests.

Beyond the importance of the supply elasticity, additional complexity comes into

(2.3) through! p* /1 " = (A# $)(b+m# p ) # (1# ")(1# $)m. >0. Tighter bounds are

possible through exploiting this structure. Tighter specifications of trade costs and
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distributions of the buyersO shocks can produce yet tighter implications, but the flavor of
all results will be those of Proposition 3.

4. Implications: Enforcement and Development
The introduction askedwhy LDCs do not set up institutions that ensurethe

enforcementof internationalcontracts.Our analysisidentified circumstancesvhere
improvedenforcemenharmsa countryOsaders We now arguethatthesecircumstances
are often found in LDCs.

LDC tradersarelikely to be on the excessside of the spotmarketif their spot
bargainingpoweris strong,sincehigherbargainingpowerwill drive p- awayfrom p®

andtowardthe otherpartyOsutsideoption, all elseequal.Reasonsvhy this might be so
are suggested both by a formal model of bargaining and by informal considerations.

In RubinsteinO&982) formal modelof bargainingasalternatingoffers, eachagent
hassomechanceof a very favorableprice offer arriving from his homemarketbeforethe
nextroundwhich would causehim to exit from the bargaining.In refusinghis last offer
andstartinganothemroundof bargaining his partnerfacesthe possibility thathe will exit.
The bargainingpower of an agentin this setupis his probability of the very favorable
homeprice divided by the sum of the two probabilitiesof favorableprices’ In LDCs,
marketstendto be thin and backgroundnstitutionsunstable leadingto regimeshifts;
both factorsmakepriceshighly variable,sothatthe LDC traderhasa high probability of
a very favorablehome price, hencestrongbargainingpower accordingto the formal
model.

At an informal level, casualempiricism suggestshat LDC tradershave strong
bargainingpoweron hometurf becauseheycanexploitlocal institutionsandrulesof the
businesgyame which areopaqueandpoorly codified. Bargainingsuccesss enhancedby
personalqualities: shrewdnessgharm, ruthlessfocus. Evenif both countrieshavethe
samedistribution of personalitiesacrosstheir populations businesscompetitionin an

LDC with weakinstitutionsis morelikely to selectfor bargainingskills, while business

" As noted previously, this setup meets the critique of Binmore, Rubinstein and Wolinsky
(1986) by justifying the use of fallback options as the threat points in the bargaining
game.
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competitionin a developedcountrywith stronginstitutionsis morelikely to selectfor
other skills, such as navigating complex formal rules and managing large bureaucracies.
Consideratiorof elasticitiesreinforcesthe likelihood that LDCs areto be found on
the excessside of markets.Supplyelasticitiesof tradersfacingmanyLDC countriesare
likely to berelatively small,asinfrastructurds limited, asis the supplyof foreigntraders
that are informed aboutselling into or buying from the LDC market.(TradetheoristsO
standardintuition aboutthe small country caseimplying infinitely elastic supply is
capturedin our model by the constantoutsideoption c. The elasticitiesof supply and
demandusedin this paperreflecttradecoststhatareignoredin standardradetheory.)
Detailedby commodityby countrydataconfirmsthatbilateralshipmentomefrom only
afew sourcesa phenomenoithatis especiallymarkedfor smalldevelopingcountrieson

both the import and export sides.For given p- and d(p), lower elasticity of supply
drives p® above p’, tendingto excessdemandwhile for given p and s(p), lower

elasticity of demand drivep® below p, tending to excess supply.

The abovediscussiorleadsusto focuson the casewhereLDC buyersareon the
excesssideof the market? We now exploretheimplicationsof our analysisfor this case.
Proposition3 (b) statesthat suchbuyersopposeattemptsto enforcecontractsin any
degreef andonly if the supplyelasticityis sufficiently small. A low price elasticity of
internationalsupplyof goodsto manyLDC is likely sincesmallandinsecuremarketsdo
not induce investmentin infrastructureto supportmuch trade while languageand
informationalbarriersrestrictthe numberof potentially informed sellers.The poorest
LDCs, like thosein Sub-Saharafrica, providea plausiblecontextfor spotbargaining

thatyields a price p* thatis lower thanthe competitiveequilibrium price p®, while the
latter is driven higherthan p° by a demancdelasticitythat exceedghe supply elasticity.

In suchcountries,Proposition3 (b) predictsdomesticoppositionto attemptsto improve

enforcement of contracts from any initial condition.

® Similar remarks apply to the case of LDC exports to a developed country where LDC
sellers are on the excess side of the market. However, the inelasticity of the supply of
knowledgeable traders from the developed country buyers is perhaps less obviously
likely.
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Proposition 3 (c) states that buyers will support any costless attempt to improve

contract enforcement starting from zero enforcement when the supply elasticity is
sufficiently large, but when their size is large in world markets the fatigp® falls with

better enforcement and thus they will oppose efforts to perfect enforcement. This
situation characterizes large developing countries such as China, India and Russia. Their
large markets induce investment in infrastructure and in specialized knowledge of the
markets, aided in the Chinese and Indian cases by a large diaspora of traders.
Proposition 3 (a) states that buyers will support costless attempts to improve
enforcement from any initial level when the supply elasticity remains sufficiently high. If
this situation characterizes any countries, it might be those rich countries with English

language and English common law traditions.

5. Alternative T rading Mechanisms

Alternative trading mechanisms that lack one or more features of our model lead to
unrealistic implications. In some variants contract enforcement becomes irrelevant to
efficiency while in others the incentive of buyers or sellers to lobby for changes
disappears or becomes unrealistically simple.

We discuss several possibilities, focusing especially on a model of Caballero and
Hammour (1998) that we translate into our setting. Their institutional model is simpler
than ours and is useful for thinking about abstract institutional regimes and possible
resistance to institutional improvement that includes the degree of completeness of
contracts. However, their model does not capture the special features of imperfect
contract enforcement. A central implication of both models is that institutional
improvements need not be favored by all parties.

We first set up the Caballero and Hammour model of institutional friction and
verify that inefficient trade results, with ambiguous interests in institutional improvement.
Then we show that if contracts are introduced with some positive probability of
enforcement, efficient levels of activity always result. Moreover, the buyers® and sellersO
ex ante interests are unaffected by the degree of enforcement.

Efficient trade results because the Caballero and Hammour setup gives agents no

reason to search for an alternative partner after a default because all potential partners are
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identical to the defaulter. Knowing this, the contract price will adjust to fully incorporate
the consequences of default. Since this is so, any change in the probability of
enforcement just induces an offsetting change in the contract price such that the efficient
volume of trade is preserved, with no consequences to any economically relevant ex ante
variable.

Efficient trade similarly results with random outside options if search is
impossibly expensive. In this case, even though the defaulter reveals his favorable
outside option, he and his victim always renegotiate because this is the best ex post move
for both. Enforcement effort has consequences for ex post payoffs, but not for ex ante
rents to buyers and sellers, so there is no incentive to lobby for institutional change.

Finally, if agents never renegotiate (due perhaps to a psychological commitment
device) and search is impossible, trade is inefficient, is always increased by
improvements in enforcement, and the parties on both sides of the market have an
incentive to support improved enforcement. Thus this model is unable to explain the

variety of institutional settings.

The Caballero and Hammour Setup

We develop the argument by translating the essential ingredients of the Caballero
and Hammour setup into our model. Their model features production with two factors.
Each factor could produce autarkically, but in combination they could produce more. The
combination requires some specific investment by each factor that cannot be recovered if
subsequently the factor reverts to autarky. The degree of specificity, the share that cannot
be recovered, is institutionally influenced. Perfect contracts permit efficient production
whereas the absence of contracts (interpreted as the non-contractability of some aspects
of the partiesO interaction) can support a limited volume of joint production while some
fraction of the total supply of each factor produces autarkically.

In terms of our model, trade is the activity that is jointly produced, the share lost
to specificity when taking the outside option of reverting to autarky is the change in the
outside option that each side of the market incurs, and the institutional influence acts on
these changes in outside options of buyers and sellers.
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Trade costs for buyer and seller are modeled (more simply than elsewhere in the
paper) as® =1°(q")",t° =1°(q°)” respectively. Assume excess demand equilibrium and
the absence of contracts. As before, the ex post bargained price is the convex
combination of the outside options of the parties, but in this section we treat the shocks
u,! as deterministic specificity parameters, hepce: w(b+ 1) + (1— w)(c—-v) , where
b,c denote the ex ante outside options of the patflé® expected price to buyers is
p°=!p + (1" !)(b+ ). In equilibrium the expected net benefit must cover trade costs:
b-p’=nb+u-p)=t".

The quantity demanded is given by

N CEITAN:P) "
& # |

Similarly, since suppliers always expect to recaive the quantity supplied is given by

o _$plc+ v
7
Our essential point can be conveyed clearly for the speciabcase.
The probability of a match in excess demand equilibrium is giveqPlby°. The
rational expectations equilibrium probability is given by:

RPN
&) (b+u#p))

The benchmark is efficient trade. In the present setup the efficient market clearing

1(1++)

price is given by

R L
YRR AT

Efficient tradewith p®=p obtainsin the absencef contractsfor specialvaluesof the

parameters.One interesting case of efficient trade is !/ ="°/(""+"%)and

I u=(1" ! )#; in CaballeroandHammourO®rms,balancedspecificityimplies efficient

° Caballero and Hammour treat the specificity as multiplicative rather than additive, but
this is an irrelevant detail.
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BuyersO Incentives for Institutional Improvement

Now consider the incentives of buyers and sellers to push for institutional

change that alters the Odegree of specificityO as represented Blige rising unit cost
of trade implies a specific factor (merchant capital) that receives rents. The rent to
qb
merchant capital on the buyersO side is give® by §b! "°(x)*! p°]dx. Substitute
0

m(b+p—p’) for b! p° and differentiate using the competitive equilibrium condition

b! t®! p®=0. The interest of the buyersO side merchant capital in aljeisngjven by

ds d d”
G g e OgE
B b+u! p 1 1 /&
=1qP° I (1!
g f) 1+%* '-) p!c++ ( ))b+u pé(

Thefirst termin squarebracketson thefirst line is alwayspositive,indicatingthat
a reductionin the specificity on the buyers@ide (a fall in p) would raise rents by
lowering the bargainedprice as the better outside option makesbuyerstougherin
bargaining.A potential offset to this advantages containedin the secondterm if
d/ /du>0. The secondine revealsconditionsunderwhich this offset obtains.Taking

full advantage of available substitutions reduces the incentive expression to

b n b
s q(#$11+$/ L)
d/J 1+#

(y ul+#+

For (free) parametersuchthatthe matchprobability is small, the right handside

' Wwith multiplicative specificity,p” =/ b1+ )+ (1" ! )c(1" #). Then balanced
specificity means! =bpy+b[" #$° /($ +$)]+l#" #$°/($ +$°)]. Then
I =""/("" +"*) reduces the balanced specificity conditiorcto= by . This is

essentially Caballero and HammourOs condition, recognizing that their production
requirements conditions translate in the trading framework to requiring 1 unit offered and
1 unit purchased.
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is necessarilynegative.lt is possiblethatthe right handsideis negativethroughoutthe
rangeof ! , in which casethe buyersGide always has an incentive to reduceits
institutionally determinedspecificity. It is alsopossiblethatfor free parametersuchthat
large valuesof ! obtain,the buyers@ide hasan incentiveto increasets institutionally
determinedspecificity,inducingmore suppliersto enterandgainingmorefrom a higher
match probability than it loses from the increase in the bargained price.
A similar analysisof the buyers@ideincentivesto alterthe sellers@nstitutionally
determined specificity yields:
dS g
W - 1+n

™ 1
[17(1—(9)+¢0;n1+17 > 0.

Thus, the buyersO rents always are increased because their greater bargaining strength
from increasing sellersO specificity outweighs the possible reduction in the match
probability due to the loss of sellers to the market.

Some plausible institutional reforms might reduce specificity on both sides of the
market. The effect on buyers side rents would be a linear combination of the two separate

effects above.

Partial Enforcement

A key problem with applying the Caballero and Hammour institutional model to
imperfect contract enforcement is that efficient trade results with any finite probability of
execution of contracts. While the approach can capture the degree of incompleteness of
perfectly enforced contracts, it is unable to capture the essence of real world contract
enforcement.

To verify this claim, suppose that in a preliminary period, buyers and sellers

costlessly communicate and can sign contracts at jpficaith some probability of
execution! , however small. Sellers expect to receivg” + (1" /)p . Buyers expect to

pay ! p¢+(1" ! )p . During ex ante contractingy® adjusts to clear the market at the

efficient price. All parties match and contract, and there is no reason for anyone to search

for an alternative partner in the event of default because all potential alternative partners

are identical to the defaulter. The interpretation is fhgtis in effect an advance
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payment (in expected value )that exactly cancels out the unbalanced specificity that
drives inefficiency in the Caballero and Hammour setup.

Embedding the Caballero and Hammour model in our model of random outside
options and a spot market restores trading inefficiency. Considering the mean of the
buyersO outside option to represent contractual incompleteness wijleesents
enforcement, both parameters can be shown to have different but similarly ambiguous
effects on the quasi-rents of buyers.

Enforcement in the Absence of Search

Efficient trade also results when the model is expanded to include random outside
options, as elsewhere in the paper, provided that the victim of a default will renegotiate
with the defaulter. The common price to buyers and sellers becomes

I'p®+@" I')(p " m#), and the contract price adjusts to clear the market. Changes in
enforcement (leading to changes!in simply cause offsetting changes in the equilibrium

contract price, with no consequence for efficiency or the rents to buyers or sellers.

Now suppose that agents never renegotiate with a defaulter. In this case
p°=/p°+@1" b andp®="!p®+ (1" !)c. The contract price is determined by the
equilibrium condition:

d(/p° " @" Hb)=g/p° +(1" /)c).

Trade would be inefficient because there is a gap between the buyers' and sellers' prices.
Increases i , the probability of execution, would raise trade volume and increase trader

rents on both sides of the market, hence all agents would prefer better enforcement.

6. Conclusions
In the absenceof scale economiesand market imperfections, standard

microeconomicsleterminegenerakequilibriummarketoutcomesassmoothfunctionsof
endowmentstastesandtechnology.This papershowsthe complexphenomenahat can
emergefrom generalequilibrium interactionswhen contractsareimperfectly enforced,
but the economicstructureis otherwisesmoothand conventionalIncorporatinga spot
marketin which contractrepudiatorsandtheir victims meetto tradeis a parsimonious

way to closea modelof imperfectcontracting,while capturingthe generalequilibrium
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effectsof feedbackdetweenenforcedand unenforcedcontracts.Thesefeedbacksan
lead to non-monotoniadependencef traderprofits on contractexecutionlevels, with
zero a local maximumand perfectexecutiona local minimum, given the transaction
externalities in the spot market.

Thus, evenin a simple economy specified by smooth functions, general
equilibrium interactionssubjectto imperfect institutions can make the impact of
institutional improvementsperverseand subjectto reversals.This reinforcesa basic
insight of New Institutional EconomicsN path dependencdl by showingthat the
identificationof onestateof affairsasbeingParetainferior to anotherdiscretelyfar away
IS no guaranteehata political economy et aloneits institutionalinfrastructurecanfind
a path from the inferior to the superior state.

SeveralextensionssuggestthemselvesLong run implications of improved
enforcementan be drawn by embeddingthe presentmodelin a larger structurethat
could alter the shortrun analysisof this paper.(i) It is temptingto hypothesizethat
improved enforcementeffort will in the long run raise the bargaining power of
foreigners? Intuitively, the model suggestghat this is likely to amplify the interest
grouppressurdor raisingor lower the enforcementevel. (ii) Improvedenforcemenfor
foreignerscouldinduceincreasednvestmenty themin trading,raisingthe elasticity of
supply.Fixed exportcostswill belikely to havea powerful effecthere.(iii) Improved
contractenforcementfor foreignersmay have effects domesticallythat alter the
constituencyfor furtherimprovementin the modelof this paper,sucheffectscould show
up eitherin thedemandunction (which underpinghereducedorm !/ ["] function)or in
the distribution of shocks to buyersO outside options.

Within a unified political system, a veto of incremental institutional
improvementsby one side of the market could, in principle, be overcomeby a

governmentthat imposeslarge-scaleimprovementsfrom above. However, Barry

" In our informal discussion of bargaining power, the more stable domestic environment
would reduce the bargaining advantage of LDC traders by improving the transparency
and codification of local rules of the business game. It would also reduce pressures for
LDC competition to select for bargaining rather than management skills. In the
Rubinstein model of bargaining power, economic development would lower the LDC
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Weingasthasemphasizedhat OAgovernmentstrongenoughto protectpropertyand
enforcecontractsis also strongenoughto confiscatethe wealth of its citizens.Orhus,
broadconsensuss essentiafor amovetowardtherule of law, asopposedo rule by law:
our analysisoffers onereasonwhy a consensu$or incrementaimprovementsnight not
be forthcoming in the vital arena of contract enforcement.

Two more complex political economyissuessuggestthemselvesWithin a
country, the tradeoff betweenthe competingenforcementinterestsof importersand
exporters(and producersof import-competingand export goods)could be analyzed
within an interestgroup competitionmodel (Grossmanmand Helpman,1995). On the
international front, negotiationsover trade policy and enforcementoccur both
seguentiallyand simultaneouslyraising the issueof whethercontractenforcemenand
tariffs are substitutes or complements.

Our model does not formally distinguish public from private enforcementof
contracts.Braudel (1992) presentsmany historical examplesof ethnic networksthat
facilitate trust; seealso recentempirical work by Rauchand Trindade (2002). Do
effective private networks impede or complementthe developmentof official
enforcementDixit (2003) providesa modelin which the availability of courtslessens
the efficacy of private networks, while lawyers informally think of the two as
complementsThe domesticmarketsof buyersandsellersare exogenousn this paper,
though we have hinted at connectionsbetweenthe formal protection extendedto
foreignersand subsequentiomesticdevelopmentsA richer model of the domestic
markets and the nature of enforcement should yield many insights.

traderOs bargaining power by lowering the probability of a very favorable price offer
arriving from his home market.
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Appendix: Proofs

Proof of Lemma 1
(A) To apply RolleOs Theorem to (1.8), note that‘asy, m(u)’ Oso-wm(u)'( . As

M’ U, -u/m(u) becomes negative. Given a piecewise continuous probability density

functionf(u), -w/m(u) is monotonic and continuous jin RolleOs Theorem implies that

there is qu(&) betweenu andyu satisfying (1.8). This is unique singg/m(u) is

monotonic inu. For&= 0, the requisitgu is ﬁ For&= 1, the requisiteu is 0. u(&)is

monotonic and differentiable i&

(B) To apply RolleOs Theorem to (1.9), note th& a#, (1-&/&'(  so the solution to

(1.8)u(&' u, and(1-&)F(u(&)'1>1)" when0<" As&' 1,(1-&/&' 0, sou(&)
0,F(u(&)" F(0)so(1-&)/F(u(&)0<1)" when"< 1 Moreover,(1-&)F(uU(&) is

continuous in& RolleOs Theorem now implies that there exi€#/@, 1] satisfying(1.9)

. For” =0, the requisite&is 0. For " = 1, the requisitekis 1.

Proof of Lemma 2

From the text, the objective probability of a match in an excess demand
equilibrium is:
h 7= —0E D)
d(p®) # "s(p®
p°="p®+(1# ")p #mu(" )A# (1# )
p’=!p +(1#!)b
p =$b+(1#$)c.
At an excess demand equilibriuni(p ) > s(p ). This implies that:
@ NLp)/d(p)
h(1!)=— g —<1
=TTy d(p)
Suppose thak#[0,1). As $ approache8 from aboveh($,& remains positive so

where

thath($,& > $. Sinceh($,&) is continuous ir$, RolleOs Theorem now implies that the

equation
(51) $=h($4&
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has a solutio$[&] in the open intervgl0,1). This is unique since:

'p “—=#$b#p" )+ m(1# $) %0
G2 ',
|L”:;L;e(b#p*)<0
) &s° o’ $"%>)
(53) W =g #+# ) (g + o< O

Finally, when&= 1, p’= p® = p® so (1.14) determine®/1] as the solution to:

e

pe: pb = $p* + (1-$)b SO$[1] :s: s* '

Sincep® < p* in an excess demand equilibriugil] #(0, 1). [l

Proof of Lemma 3

A seller default victim expectsthe willingness-to-payof a repudiatorin re-
negotiationgo be b + m; onthe spotmarkethe expectdo meetsomebuyerswho entered
directly N whose willingness-to-payin spot negotiationshe expectsto be b.
Consequentlyhe expectsa higherprice in negotiationson the spotmarketthanwith the
buyerwho repudiatedhis contract.Specifically,he expectsto negotiatea price with the
repudiatorof p*+ %m; in deriving (2.10), we showedthat he would expectto achievea
higher price on the spot market of:

p +!" m= %+(1-%c+$%m
His expectedgain from spottradeis % -c+$m)+!, which is positiveunderhypothesis
(1.15).Thus,he expectgo do betterthanby returninghome,which offers no gainsfrom
trade.Sincethe selleris alwaysmatchedn an excessdemandequilibrium, he expectsa
higher payoff from (i) enteringthe spot marketthan from (ii) renegotiatingwith the
repudiatoror (iii) returninghome.It follows that (i) would be chosenby a victim faced
with alternatives (ii) and (iii) without knowing the disturbance realized by the repudiator.
Proof of Lemma 4
(A) A seller who learns his cost disturbaricexpects to negotiate a price on the

spot market equal to the prige +!" m that he expected before learning his cost

disturbance plus the increasg(l! #) in that negotiated price due to the disturbance of
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his cost from its expected value. This second term is certainly less than its/{gl¥g -

under his worst (most negative) cost disturbance. Thus, the seller expects a higher price

from honoring the contract than from a spot negotiation, provided that:

(54) p°—(p +mom)>-v(l-w)

(1.10) implies that:

(55) Pl (p +#mM=$p°! (p +"#m)]

Substituting from (1.13) fop®! (p +"#m), we conclude that (5.4) holds provided that:
L@ ")+ "# 1A $)] > YLl #)

Given hypothesis (1.16), this will be true because:
Q-mn)/o+x/(1-p)>1

(B) An argument similar to that for Lemma 3 shows that if (1.15) holds, then a
seller who enters the spot market expects higher profits than by returning home. Thus, if
both (1.15) and (1.16) hold, then the seller expects more from honoring his contract than
from returning home.

Next, consider what a seller expects from repudiating his contract and
renegotiating with his victim. His victim will require a price no less than what he expects
to negotiate on the spot market. His required price will depend on his benefit disturbance.
The seller would not know this benefit disturbance when he repudiates the contract; his
expectations would be based on the distribution of benefit disturbances across buyers.
The seller rationally expects any renegotiation to extract no more than thg°griae
buyers themselves expect to negotiate on the spot market before they learn their benefit
disturbance. (1.7) implies that in equilibrium, this is less than the contracpfaritieus,

a seller expects more from honoring his contract than from renegotiating with his victim.

Proof of Proposition 1:
This follows immediately from Lemmas 1- 4.
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Proof of Lemma 5

To compute howk affectsu(&), differentiate(1.8) logarithmically with respect t&and

(B)
apply the Fundamental Theorem of Calculusrtu(3)) = J: uf (u)de:

" 1% 1 1 1
5.6
56) f% wd Tt
At u = p(&) > Owe havem < 0, sau; <0 and:
(5.7) m =ufy, <0

Proof of Lemma 6

Differentiating (1.9) logarithmically using g(8) = (1- B8)/F (u(B)), we infer that &.

has the sign of:
g 1 fu

g 1" F
Substituting from (1.9) and (5.6), this has the same sign as:
# 1& ImF "1 uf %
I _— I
.Fzéim ,u( 'm+u%+ f by (1.8)

This has the same sign as:
(5.8) uf(m+p)! mF! 2 fF=1m(F ! uf)! gt (1! F)
This is positive atiQprovided that (2.2) holds.

Suppose that is uniformly distributed between Bw and w for some constant w.
Then:
mu) = (LD w)/2, FQ) = (w + p)/2w.

(1.8) becomes:

2u 1"
ul'w
Therefore:
0= Wi andF(u(@) = ——

(1.9) becomes



" =(1-Q)F(UE)= 1-&
so&(")= VI

Proof of Lemma 7

Differentiating the equatio(b.1) defining$ with respect td yields:
d h
®9 =17 h,
Also:
dp® _ - p° d#
dr T T adr

Substltutlng from (5.9) and rearranging:

(510) (1 h,) = $” Ea h)+i’;
But:
h, -( an #+Q@Q" '+’#)£s(:>//%i*1"i/
Therefore:
% %), ' #QL" #)
(511) (1 h#) (1 —(1 ’#)?gi g 177

By Lemma 5 and (5.2):

S

!'F,’, = (1#$)(b+m# p)# (1# ")(1# $)m. >0
(5.12) !f; =#"(b# p) +(1# ")M %0
1#h; >0

The conclusion thatd— > 0 now follows from (5.11).

dp



Figure 1. Decision Tree of Excess Demand Traders
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Figure 2. Equilibrium with Zero Execulti




Figure 3. Match Probability and Enforcerr
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