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Abstract

We study markets wittwo types of agentsSellers have amdivisible goodfor sale, and
their reservation value &ero.Buyers areandomly matched with sellers, and thajue
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These choices are relevamily when a sellemeets exactlyone buyer. Iftwo or more
buyersare matched to sellerthe buyers engage in an auction. The agemd&y choose
whether to go to markets withargaining or psted prices. We show that both market
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1. Introduction

In complete frictionless markets prices and quantiteded areletermined by supply and
demand; equilibrium prices are such that they equate demand and sup@torybehind
price formation is that of competition; if demangre greater thasupply some agents
could not get the goods they desire, and they would be willing to pay more fowtheim
would increase price. This logic is rarely magblicit by describinghow trades are
consummated on thievel of individual agents, and in a static setting it would be
impossible to do so.

The model of complete markets completafystracts fronthe tradingmechanisms
or institutions. In realitythere seem to bethree somewhatlistinguishable trading
mechanisms, nameBuctions, bargaining, and gted pricesAll of these have been used
to study price formation in economywide marké&sbinstein andVolinsky (1985) study
a model in which buyers and sellene randomly matched in pairs, and theggotiate or
bargainover the terms of trade. Postedces are useextensively irthe literature; search
models starting from Diamon(d971) constitute anajor example. Lu and McAfgd.996)
compare bargaining and auctions in a model where agents are randomly matched. They are
more interested in theelative performance ofhe two modes of trade than gfrice
determination.

In a partialequilibrium setting theseller’s choice between auctions gpolsted
prices, and between bargaining and posted prices has been studied by Wang (1993, 1995).
Even though thenodelsare dynamicthey are rather restrictive as tmechanisms are
characterised by exogenoudyen costs,and they feature a monopolistseller with
exogenously given demand.

All the abovemodels sharghe feature thasellersare assumed to be able to

commit to a trading mechanism. This is not a satisfactory assumptionteérerarenany



agents. On markets with numerous agents competition should make atdesst
commitments impossible. Ongould also expect thselling mechanism taffect the
buyers’ willingness tgarticipate in the markets. To the extent ttlemand depends on
the selling mechanism models with exogenously given demand are not very useful.

Our aim is tostudy both price formation and the performance of various trading
mechanisms. Weake theview that in amarket the agents shouhdt begiven unjustified
commitmentpowers, and that markets are characterised by competitiorcléarsthat to
study these matters one canadbpt thefrictionless market model. We uslee random
matching model of Lu and McAfe996) which hastwo attractive features. First, the
meeting probabilities depend inveell specified manner othe numbers of buyers and
sellers.Second, the agents dhmt necessarily meet pairwidmit severalsay, buyers may
be matched to a single seller. These feataredntimately connected, and thesnake
possible meaningful modelling of different modes of trade.

Let us briefly describethe model of Lu and McAfeg1996) since some of the
assumptions in their article depict what we regard as shortcomings ascéo
determination, and motivate someoafr assumptions. They study bargainimgrkets and
auction markets. In both markedsllersare infixed positions, and buyerare randomly
distributed on them. In bargainimgarkets sellers commit to determitiee price of the
object forsale by splittingthe gains fromtrade which results in thesameoutcome as
Rubinstein’s(1982) alternatingpffers bargainingprocedure where agents ckeave the
current partner in case of disagreementwid or more buyers happen to be matched to
the seller Lu and McAfee assume that the bargaiparther is selectecindomly amongst
the buyersThis is dubious sincthe agreed price is such that one of the potebtigérs
could offer theseller a higher price, angbth ofthem would be better-off. One would
expect that in the case of excess demand (more than one buyarydne would compete
for the good.

In auction markets sellers commit $ell the good in arauction. If a seller meets
only one buyer then the buyer offers the seller his reservation value. Again, it is hard to see

why the sellerwould commit to this kind oprocedurewhen anyalternativeindividually



rational behaviour would make him at least as well-off. In particulasethercould try to
negotiate the price with the buyer.

To catch aspects of competition that characterispehfectly competitive market
model we use auctions. M¥ntwo or more buyers meet seller theyare assumed to
compete for thegyood for sale and engage in an auction. the agents areandomly
matched this means that whehere arerelatively few buyersauctions takeplace
infrequently, and whethere arerelatively manybuyers auctions happel the time. In
the latter case competitiahtives pricesup. What happens in the former case depends on
how price formation is modelled when a seller meets exaotybuyer. Wassume that in
this casehe sellersare able to commit to a particulérading mechanism. We study two
tradingmechanisms namely bargainiagd psted pricesand investigate their stability in
evolutionary dynamics. It iworth emphasising thahe mechanismsare notpure; they are
short for‘bargaining ifone seller andone buyer, auction otherwise’, and ‘posted price if
oneseller andone buyer, auction otherwisédBargaining is modelled as a variant of the
usual alternating offers game. To model posted prices in an interesting way we need to say
somethingabout thewvay buyerschoose thesellers they gao. This means thahe agents
areassumed to behave in a more sophisticeteyg than inthe standard randomatching
model. However, in equilibrium there is no difference.

Our scanempirical evidencesuggests that thieargaining mechanism issed, for
instance, in housing marketsanytimesthe price ismot announced at all, and depending
on thenumber ofwilling buyersthe seller engages in bargaining the buyers outbid each
other. When the prices must be announced (like in Finland) they are frequently so high that
everybody understands thtkte final price is determined in bargaining auction type
situation depending otihe magnitude of demand. An example ofspedprice mechanism
is also based oRinnish experience; used cars ahdats of rarekind sold byindividual
owners. Typical adds contain phrases likex ‘marks minimum or the bestoffer’.
Presumablythe price is supposed tdtractbuyerswho know that ithey are thefirst to
come theyget theobject atx marks. The seller, afourse, hopes tattractmany buyers
who engage in an auction. Anothexample ofthe postedrice mechanism is aauction

with a reservation price.



Related literature about the stability of tradmgchanisms in a geneeuilibrium
setting consists of Lu and McAf¢£996). Theyshow that auction markets are th@que
stable equilibriumand dominate bargainingarkets in this sense. Kultti (1997b) shows
that in thesame setting [®ted price markets arequivalent to auction markets. Kultti
(1997a) studies price formation in samilar model where pricesre determined by
bargaining if exactlyone buyer andone sellermeet. Otherwise thegre determined in an
auction. Buyers and sellesse treatedsymmetrically in asense that botiay choose to
search or wait for partners.

The rest of the article is organised as follows: In section 2 we presembtied,
and study thébargainingmarkets and psied price markets separately. In section 3 we
determinethe equilibria of the model, and study thestability. In section 4 weresent

conclusions.

2. The model

Let usconsider markets witB buyers and sellers wheréhese numberare large. Each
seller has a unit ahdivisible goodfor sale, and each buyer desiessctlyone unit ofthis
good. All sellers valughe good at zercand all buyers valughe good atunity. These
valuations can be regarded as reservation valuesstatia one period setting. In our
dynamic setting the actual reservation values are determined endogenously.

We study two markets thatay exist simultaneously. lhoth marketsellersare in
fixed locations, and buyerare distributed othem randomly. Irone markesellerspost
prices that are observed byyers before thepre matched with theellers. If a seller
meets exactly one buyer, and the buyer wdrgggood hénas to payhe posted price. If a
seller meetdawo or more buyers an auction ensues.the auctionbuyers engage in a
Bertrand-competition, and thegjuilibrium price is such thaall buyersare pushed ttheir
reservatiorutility levels. Inthe other markesellers bargain on price if they mestactly
one buyer.Bargainingproceeds as ifRubinstein’s(1982) alternatingpffers bargaining
game with agentbeing able to leave each other. If a seller meetsor more buyers an

auction ensues. Bothuyers and sellers can decide whiolrkets to enter. Agenthat



manage tdrade exit the marketand are replaced kgentical agents that on entrance
decide which markets they go to. This guarantees the stationarity of the environment.

Time is discrete, and the agentsive a common discoufactor & [1(0,1) . The

events within aperiod proceed in &ixed sequence: Nevsellers and buyerenter the
markets,sellerspostprices in the pstedprice market, buyers obsertige pricespuyers

are distributed omsellers inboth markets, trading takes places, and those traute exit

: B .
the markets. Let us denote the ratiobalers to sellers b = 3 which staysconstant

overtime, the proportion obuyers inthe postegrice markets by, and that of sellers by
y. Then the proportion of buyers in the bargaining markeitsqgsand that of seller-y.

The number of buyersseller meets ibinomially distributed. Consider egosted
price markets. There ardB buyers andyS sellers. Asthe buyersare, inequilibrium,
distributed on thesellers independently with identical probabilitiée probability that a
fixed seller meets any particular buyer ig/ Thus thenumber of buyers a seller meets is
distributed according t®in(xB, 1. Analogouslythe number of buyers that a seller

meets in an auction market is distributed accordingin@(1-x)B, 1/(1-y)S. We adopt the

, . 1- : . e
following notation:a = %8 and B= 1—Xe . Since binomial distributions are awkward to
y -y

deal with we approximate them with Poisson distributions. The approximation holds
exactly inthelimit whenB andS approachnfinity in such a way that thenatio remains
constantSincethe number of buyers a seller meetghe crucial factor in ourmodel the

results donot change qualitatively even whehe approximation isiot pefect. In the

posted price market we use a Poisson distribution wigie a =—6, and in the
y

- : o . 1-x
bargaining market we use a Poisson distribution with [Ba#el—ye .

2.1. Posted price markets
In these markets theellerspostprices that buyertake asgiven (withthe understanding

that competition leads to an auctiomhis creategproblems if nothing more is postulated



since clearlythe optimal pricing rule fronthe sellers’point of view is to postprice equal

to unity. Given that a fixed number of buyen® in the markets artiey are randomly
distributed on theellers itdoes nofpay to lowerthe price.This is ahigly unsatisfactory

way to think of pasted price markets. One would like to introduce some elements of
competition by letting thbuyerschoosewhich sellers they go tafter they have received

some informatiorabout pricesand by letting sellers observe eauthers’ pricesThis is

not asstraightforward as onenight expect in this framework, and wgost-pone the
discussion to the end of this section. For the moment let us denote the price in the markets
by p. We focus on situations in which every seller posts the same price.

If exactly onebuyer appears hgets the good at the postpdce. Iftwo or more
buyers appeahe good issold in auction. Theeller meets no buyer with probabiligy®
exactly one buyer with probabilityae™, and two or more buyers withprobability

1-e® —a€e®. The buyer ighe only buyer to mneet theseller he is matched to with

probability e and with probability +e™ there are othebuyers, too. The expected

utilities of sellers and buyers, respectively, are

ur= 6{e"’ Ul +oe® pt (1— e’ —a & )(1— LDP)} (1)

up 6{e“’ (1- p+(1- e"*)u;’} )

From (1) and (2) we solve the expected utilities as a functipn of

de ™ (a -0 +9d —6e“’) 5(1_5)(1_ o0 _ae—a)

VT e amaver) P et Yo e?) ©
sy

Next we address the question abptute determination. We try to capture the

idea thathere is competition in the markets, and consequently paftesthe number of



buyers a seller meets. To this end we assume that buyers observe all prices and then decide
independently which sellers they do. If all sellerspost thesame price buyers are
indifferent, and irequilibrium theychoose amixedstrategy that putsqual weight to each
seller. If buyers observe non-uniform prices thehoose amixed strategy that puts
different weights to different sellers depending the price they post. Given the
distribution of prices thduyerschoose therobabilities so that thegonstitute a Nash-
equilibrium. We aim atletermining a pricg such that it constitutes ldash-equilibrium
for sellers given buyers behaviour. dther wordsp should be such that no seller has an
incentive to changais price if all others stick tgp. We determing by considering one
time deviations. This is sufficient sintlee buyersare matchedfresh everyperiod, and
they have nmtherways of identifyingthe sellersbut the priceshey offer. The buyers do
not remerber who offeredwhich prices inthe previous periods. Furthesince exiting
agents are replaced Imenticalagents the situation @milar in everyperiod. Thus, any
one seller canuse a current period pricdecision to improve only hisurrent period
position.

Assumefor a moment that ther@eB’ buyers ands’ sellers inthe market so that

I

B . . .
a= 5’ and that proportiom of thesellers deviates or ferced to deviatéogether. That

more than oneeller deviate simultaneously is justn@dellingtrick which makesanalysis
easier.

In equilibrium allsellerspostprice p. Consider proportioa of sellerswho deviate
for one period angost price p’. The buyers observiéhe prices and choose raixed

strategy ¢ 1-0 )that determines whether they go to sellers with ppicer p. The

mixed strategy is such that the buyers are indifferent between the sellers
e (1-p)+(l- e )W = 6 (1- p+(1- &) ¢ (5)

1 - 1_ BI
wherea' :ﬁ anda zﬁ

. In (5) theleft hand side ishe expecteditility of a
zS 1-2S

buyerwho goes to aeller with pricep’. If he manages tget the good gpricep’ he gets



utility 1-p’ . If he ends up in auction tgetshis expectedultility given by (4).The right
hand side is the utility of a buyer who goes to a seller with pridiotice that theneeting
probabilities change as a resulttbé deviation. Equatio(b) determineghe equilibrium
value of the mixed strategp (L0 .)

Deviatorsmaximisee™ UP +a'e® g +(1— e —a’ é"')(l— LbP) . From(5) we

can solvep’ as a function ofo which yieldsthe following objective functionfor the
deviators

e Ul +1-e" —(1- 6" )P +a' e Y -a’' &(1- P (6)

Instead of choosing’ we can think that deviating sellersaximise(6) by choosingo. The

first order condition for the maximum is

o UP 1 . uUp ~UpP = Up = 1- ~1-
(o} S+e(1__e(] _b+e(1_b+are(1 b _e(l p_ared p:O(7)
z z z 1-z z 1-z

In equilibriumthe deviating sellersmaximisingchoice of price i, which means that the
deviators are irexactly the same situation athe non-deviatorsThis means that in
equilibrium o has to be such that’ =a =a . Inserting this into(7) gives us the

equilibriump as a function ot

6(1—e"’ —ae“’)— (6—6 e” —a)
1-d0e™® - z+a z

(8)

p:

We letz approach zero which can be interpreted as a competitive environmesellére
have to price in such a way thadt even asmall number of sellers finds it profitable to
deviate. Positivez would mean that deviation is possible only nfany sellers do it
simultaneously. In this case a deviating sedtleows that he iadversely affectedince

othersellers deviate, too, anthus thesellers can sustain a higreguilibrium price as the
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costs ofdeviationare partlyinternalised. One caeasily confirm thafp is an increasing
function ofz. The standardest for aNash-equilibrium is to consideme deviatingagent.
Letting z go to zero has similar spirit.

In the limit asz approaches zero the equilibrium price becomes

6(1— e’ —ae* )
1-dae™

0= (©)

Notice that when there are very few buyers (alpha is clogertgand demand is low, the
price goedowards zeroand wherthere arananybuyers (alpha@grows withoutlimit) the

price tends to delta’his happens because sellers always have a risk of ending up with no
partner. The price also behaves well in a sense that it is increasing in alpha.

Plugging(9) into theback into(3) and(4) gives usthe expecteditilities of sellers

and buyers
6(1—e"’ —ae")
ur= — (10)
1-dae
6e—(]
Ur= 11
® 1-50e™ b

2.2. Bargaining markets

In the bargainingmarkets selleraegotiate the price with lauyer when exactlpne buyer
appears. Wentwo or more buyers appear an auctionhed like inthe postedprice

market. Negotiations aboyrice are moelled as an alternating offers bargaining game
(Rubinstein,1982). Wth equal probabilities either dhe agents is selected toake a
proposal, and if thether agent accepts it tradecensummated. If thether agent does

not accept the offer time proceeds to the next period. Then the same procedure is repeated
but it is the other agent whunakesthe proposal. However, both theyer andhe seller

can leave the current partner.dquilibriumthe buyerdoesleave if it isthe seller'sturn to

makethe offer, and theseller endghe relationship if it isthe buyer'sturn to make the
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offer. Leaving or staying witthe current partner does naffect the buyer's chances to
get a good either inegotiations or in an auction, bstaying with sellewho makes an

offer is like ending up imuction. Thus, irequilibriumthe bargainingprocedure proceeds
as if in each period the proposer were selected by the flip of a coin.

Let us denote thbuyers’proposal byv,1-v) and thesellers’ proposal by(w,1-w)
where thefirst co-ordinate indicatethe buyers’ share othe surplus. We focus on so
called semi-stationarstrategies (Rubinstein anolinsky, 1985) whereall agents use the
samestrategy againsill opponents. Irsubgame perfeaquilibrium the proposemakes
an offer that leaves the respondent indifferent between accepting and rejectimgediss
that the respondent is offeréids reservationutility which is the same as higxpected

utility before being matched with anybody. Formally

1-v=U; (13)

where thesuperindexn signifiesnegotiations. Let us denote the proportiorboyers to
sellers in this market bfy. The sellers’ and buyers’ expectétilities are determined by the

following equations

n—sHenypet L 1 O . _
u’ —6EBBUS +Be‘3§(1— v+ (- V\)E+(1— " -p &)1- ) (14)

_6[6-[3%\”_ v@ LEE (15)

[ |

From (12)-(15) we solve for the values of interest

d5(2-2eF -pe®
Ug = ( - B_) (16)
2-0e" -ope”
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(17)

3. Equilibria

For either market structure we know the ageoptimal behaviour. Irthe beginning of a
period the agents deciaéich markets they goo. In equilibrium noagent should bable

to do better by behaving differently. There exist three possible equilibria in the economy: i)
Only posted price markets existj) only bargainingmarkets existjii) posted price and
bargainingmarkets exist simultaneously. It is clear thae market bytself, i.e. case i) or

ii) is an equilibrium since nagent can deviatprofitably by going tothe otherinactive
market. To determine whethboth marketsexist simultaneously in equilibrium we use
sellers’ equilibriumcurve (SE) and buyers’equilibrium curve (BE) that aregot by
equating (10) and (16) as well as (11) and (17)

e -1-a _ 2 -2-B
e" -da 2e*P-5-9pB

(18)

e —5a =26 -5 -5 (19)

Dividing the LHS and RHS of (18) by the corresponding sides of (19) we get

e -a =2 -1-B (20)

and then using (19) we can solve for alpha

a=1+p (21)
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Plugging (21) back to (20) amdanipulating a bit wéind that in equilibriunthe following

eqguation has to hold

e=2 (22)

butthis is clearlyuntrue. Fronthis we conclude that SE and BE never intersect, and thus

posted price markets and bargaining markets do not co-exist in equilibrium.

Proposition 1 .Either market by itself constitutes an equilibrium. There isaqualibrium in

which the two markets exist simultaneously.

This is an interesting andot obvious result. Wen competitiveforces are
introduced by the auction tricknly either pated prices or bargaining isised in
equilibrium. This is incontrast to related modefku and McAfee, 1996; Kultti 1997b)
where sellers commit to a particular tradingamanism. Inthese modelghere are akeast
some parameter valuésr which two markets co-exist iequilibrium. We should like to
say somethingabout which of the two markets is a mordkely configuration. One
important aspect is the performance of the trading institution from the participants point of
view. In our case thisboils down to thedivision of surplus. To gain insight into these
matters we study the situatifnom an evolutionary perspective. Tapalysis is similar to
that in Lu and McAfeg€1996), and is based on the replicadgnamics of evolutionary
theory (Nachbar, 1990).

We think that entrants tthe economy decide whicharket they go to based on
how well other agents dheir type did inthe previous periodlhis leads to an increase in
the relative share of buyers (sellers) in markets where buyers (sellebgtt@idSince our
model is discretéhe adjustment process is discrete, too, tarsdmaylead to cycles. We
ignore this complication, andegard thedynamics as &ontinuous process.his can be
achieved in various ways. Perhaps isimplest to think that only amall fraction of the
total population isactive inany period. One can also postulate that of the new entrants

only afraction is free to choose a behavidlifferent from that ofthe exiting agents.
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Before proceeding we want samphasise that evolutionadynamics is onlyoneway to
study stability of equilibria or toconduct equilibrium selection. It ibased on non-
optimising myopic behaviourhut it is well-understood, and providesuaeful way of
studying the relative performance of competing institutions.

We proceed in th@ollowing way: First we determinthe relative positions of SE
and BE in arx-yplane. Then we studgisequilibriumstates, i.e. pointseff SE and BE.
We determine in whicmarkets the agents do better drmn this we can conclude where
new entrantgo. This determines whetherandy increase or decrease.timo dimensions
the analysis is easilgonductedgraphically. The following lemmata givethe results we
need. Even though the proportions of agents in various matkatge in time as a result
of the adjustment we doot show thetime dependencexplicitly. All the proofs are

relegated to the appendix.

: . dy dy
Lemma 1SE and BE are |ncreas|ngs—(|SE >0 and—~|4. >0.

dx

Consider functionf (8) =€’ -3 -2+8,8 = 0. It has a uniqueero 8, which,

of course, depends @n

Lemma 2.SE and BE always contapoint (0,0),and SE always contains poiit,1). If
8 <6, BE contains pointl,y) for somey<1. If 8 28, BE contains point (1,1).

Lemma 3SE is always above BE.

Lemma 4.Above BE buyers prefer gted price markets, i.e. in the area above BE
U >U,;', andx increases. Below BE buyers prefer bargaimmaykets, i.e. in the area
below BEU} <U,', andx decreases. Above Stellers prefer bargainingarkets, i.e. in
the area above SBE/] >U’, andy decreases. Below Sgellers prefer posted price

s !

markets, i.e. in the area below 8E >U, andy increases.
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Proposition 2.Posted price markets is the unique stable equilibrium.

The message of proposition 2 vwery clear; tothe extent thatevolutionary
dynamics isconsidered sensible markets withsped prices is a better institution than
markets where agents bargawer the prices. Of course, the resulikes sense only if
one iswilling to accept thanodelling of competitivéorces by auction. The determination
of postedprices was based on the fact thayers observéhe prices beforéhey decide
which sellers they gto, and that sellerknow this. Whenthe frictions of the market are
such that buyers doot knowprices, buthave to searckor the right price olgood the
result is not applicable.

One motivation for the price formation stories e@mine is that we doot want
to make sellers able to commit to a pmeechanism whenompetition should drive price
up, or when the commitment is disadvantageo@sr the seller. Sellinggoodsonly in
auctionsfalls in the latter categorywhenthe seller meetonly one buyer. However, it is
easy enough to calculatiee expecteditilities of buyers and sellers algar this case. Let

us denote the ratio of buyers to sellersybyhen the utilities are determined by

uz :6[(e'y +ye‘Y)U§1 +(1— e’ -yée )(1— Lg’)] (23)

Uz =3¢ (1-uz)+(1- &) ] (24)
From (23) and (24) we can solve the expected utilities

Us = <S(1—e'y —_ye'y)
1-oye”

(25)

. oe’

= 26
* 1-dye” (26)
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Comparing (25) and (26) to (10) and (11) one notices that they are of esaotly
form. This means that gtedprice markets arequivalent to markets wheed trades are
consummated in auctions. shmilar result is obtained in Kultti (1997b) in a setting where
sellersare assumed to be able to commit tdrading nechanismPure auction markets
and patedprice markets arequivalent since iboth markets the surplusdsvided in the
same way. The logibehind this divisionhowever,differs; in pasted price markets the
sellers’ pricing affectshe demand they face while pure auction marketsuyersarejust

randomly distributed on the sellers. The two markets are equivalent only in equilibrium.

4. Conclusion

We study price formation in a random matching model, andcareentrate on two
common mechanisms girice determination. One is bargaining ahe other posted
prices. The focus is on markets witianyparticipants, and thus we dmt endowsellers
with commitment powers that are noteasonable in competitive environments.
Competition is modelledria auctions; whentwo or more buyers desire good they
compete for it in a Bertrand-competition like auctionh@f a seller meets exactly one
buyer hemay commit to bargairover the price, or to charge a posted prigargaining
markets and psied price markets are botlquilibria but they do not co-exist. When
agents arallowed to choose between markits postegrice marketsurn out to be the
unigue evolutionary stable equilibrium.

The result hints to the superiority ofgiedprices oveibargaining. This result is in
accordance with a result by Kultti (1997b) wherstedprices and auctions are shown to
be equivalent, and a result by Lu and McAfd®96) where auctions are shown to
dominate bargainingindeed, the postegrice markets of this articlare equivalent to
markets whereonly auctions areheld. The results suggest thadrgaining should not
survive as an equilibriunmstitution. Casual evidence showsthe contrary, abargaining
appears to be a common method of price determinatiamaiy markets; used cars and
housing marketaretwo prominent examples. These markats characterised by agents
who have different valuations and asymmetric informatbout the objects fagale. The

main obstacle for the study of these situatime®ms to béhe modelling of bargaining
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underasymmetric information as this can dene in numerous ways, and thedels
typically possess a large number of equilibria.

It should also benoted that there armany ways to model psted prices. One
could, for instance, think that buyemsay move from pated price markets to the
bargaining markets afterhaving observed pricesvhich they donot observe before
entering. This would probably makke bargainingmarkets more attractive to buyers if
they observeonly the price of theseller theyare matchedvith; since sellersvould not
compete against eaabther thesellers would just charge a price that makeyers
indifferentbetween changingarkets. In case thegremoving coststhis price is suclthat
the buyers wouldnot enter postegrice markets in thdirst place. Ifthe buyers could
observeall the prices in the mtedprice market thesellers would charge a mark-tipat
equalsthe moving costs. The morsophisticated the interactions between buysshers,
prices and markets the masucture must be introduced to timodel. We think that a
particularly interesting feature of the way we model posted price mechanism is that it turns

out to be equivalent to pure auction markets.
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Appendix
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Recall thatd =—8 and3 = 0
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Proof of Lemma.l

=

Totally differentiating both sides of (18) and solving for the derivative gives

Ya-p+-t (c-p+E)
1-y

y
Xia-pB+ X (c-D+E
yz( )+(1—y)2( " F)

dy
dx'S®

(A1)

where A=€"(2+B-8-3B), B=2" -2 +5, C=2" -3, D=(1-8)e", and
E =2(1-3)a€’. Using (18) onecan easily confirmthat bot A-B and C-D+E are positive. Totally

differentiating both sides of (19) and solving for the derivative gives

1
dy| . y(e —6)+_y(2e‘3—6)
S K (e 8)r (e )

which is clearly positiva

Proof of Lemma 2

We examine the behaviour of BE when one of the co-ordinates approaches its end points. The idea is to
determine whether it is possible fitve curves to exithe unit squargia other pointghan(0,0) and(1,1).

This is done by letting one of the co-ordinates approach either zero or unity in turns.
[¢]

i) Let (X,Y) - (0,Y). (19)becomesl = 21y —§ —éli which cannot hold as tHRHS is always
-y

greater than unity.
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6

i) Let (X,¥) > (L,y). (19) becomes e’ —6%22—6. This is of the form

f(w)=€"-0w-2+d =0 wherew = 9 Funtionf(w) has a uniqueerow, J(0,1), and thus
y

BE goes tq1,y) wherey<1 as long a$) < w, . Notice thatw, depends ob and is increasing id.
iii) Let (X,Y) — (X1).(19) become®™® —5X0 =2€& —& —dc0 which cannot hold.
iv) Let (X, y) — (x0). (19) become®” — 80 = 2"™° —§ —5(1- RO which cannot hold.

The analysis of the behaviour of SE as one of the co-ordinates approaches its erdlpais@nalogous

lines.
0
2" - 2—1e
i) Let (X,y) - (0,y). (18) becomed = — Y_ which cannot hold.
2y —5-5 0
1-y
0
e’ _1_§
i) Let (X,¥) - (1, y). (18) becomed = e—y which cannot hold.
ey _69
y
e’ -1-0 _, _
i) Let (X,y) - (x1). (18) becomesxe—é)e =1 which cannot hold as tHeHS is always less
e —

than unity.
267 —2-(1- %8

— which cannot hold as tHeHS is
26479 —§ —5(1- X0

iv) Let (X, ¥) - (x0). (18)becomesl =

always less than unim.

Proof of Lemma 3.
Since BEand SE areontinuous i@ andthey donot intersect one of theimas to beabovethe other for
all values oB. According to Lemma BE contains po{dty), y<1, for small values 06, and thus thenly

possibility is that SE is above BEE.

Proof of Lemma 4.
Since BEand SE areontinuous, as wetis, U.”, U, ,UP” andU it is sufficient to study twgoints.

We evaluateghe expected utilities at points (0,&nd (1,0). Théormer isabove BEand SE, and the latter
below BE and SE. At (0,1) U =6>U, =0, and Ul =0<U]=0. At (1,0

pr :O<Ut? 226—6,andUSp =d >U2 =0m
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Proof of Proposition 2.
Figures 1 and 2 depict titeo relevant cased he arrows indicate the direction of adjustméittice that

only the relative position of the S&nd BEcurves isimportant, and theictures are not accurate as to

their actual shapm.

1

I

SE s

—
y
)

BE

0 X 1

Figure 1.6 <0,
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