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L. iniroduction

In many real sttustions the assumption usually made that all agenls are
costlessly informed about the prices ol which eihers are willing o rage i
clearly non tenable. When information is wsi}y it t@aﬁzes much more difficuttis
understsrd the methanism by which deceniralized price decisions will generale an
equilibrium, and analyss i3 properties. | address hare informational problems in
markets like the housing market u'r the "used car” markel. Simple observation
suggests thal in housing markels important informationsl aspects are involved.
The resources that ¢ 1610 "looking for @ house™ ars substantial and an importsnt
brokerans indusiry developed, one of whose main funclions can be soen 88
substituling for this costly search. | will concentrats on orice éisa&rsiaﬁ and
assume “sub-markets" of Domogerasus houses, &wrs and seflers in 1his markat
must spend resources inﬂking for trading opportuntties. They may know the
relevant price distribution grevéﬂing at each moment in the market. but must
Engage in costly search in order to locate trading partners. An equilibrium artses
character ized by price disper sion, vacancies and unsstisfied demand.

Search modsls have besn extensivelly used to charsclerize the Individusl
behaviour in thess Circumstances, end | will essume that both buyers snd sellers
will follow a reservation price rule, while searching. The emphasis, however, is
not in the indlvidual behaviour, but in the market equilibrium. A good
urderstanding of the Informational structurs of the housing market requires soms
departure from the ususl lersture, In which stores end customers face each
gther. Buyers and sellers are seen as drawn from the same peezz%aizw and g much
mors symmsiric oo arises.

The brokerage industry is modeled as a substilute for the search activity
of the agents in the market. Buyers and sellers can use the brokers services, for &
gricg, angd avoid the need 10 search. The brokerage industry has not received much



atiention ang has generaly been analyzed in isolation {(Yinger (1981)). Hers |
5?&%}& that the proper understanding of this market requires the simultaneous
anatysis of the brokers' declsion and how they affect ang are affected by e
aquilibrium generated in {he search msrket,

o



Buyers ang zellers &re drawn from the seme pepulstion, end enter the
market at {he same rate, The model to be develaped addresses the question of price
dispersion, but rot the price level in this market. We can assume that the average
srice will adiust in response 1o excass demand, equiiibrating lotal entrance rates
of buyers end sellers.

After sntering the market all agents will make the same search effort,
which is taken to be constant i time. However, different people will have
different costs for this effort. The population is distrihuted. by effort cost

according to the cumulative (o) c € [0.0°] {and p.df. o(e) = dE/dC). The flow of
both buyers and sellers enlering the market will follow this distribution.

-
e

As & result of this search sctivity a cerdain number of contects, per unit
of time, fs maede by each agent After & while, and according o & rule to be
specifted balow, a contect will be successfull and both agents leave the mearket,

Seflers and buyers will sty for 6 Uims in the market (1.6, searching).
Let S(B) be the number of seilers {buysrs), thal are currently engaging in
search. Sellers with different effort costs will follow differend sirstegies, and
will ssareh for' & different amount of time Tha populaion S{B) is then disiribuled
by effort costs, but following & distribution that differs from E(.). Let F{¢) and

f{e), o £ [0,0%] be the cumuiative end p.d.f. for Send 6(b), a(b}, b e [0,b"] for B.

Simmetry conditions imposed 1ater will make these distributions equsl, for much
of the analysis

Although the cost of sach unit of seareh effort is given, for a given agent,
the number of contacts he is able 1o make in each unit of time depends, through the
search technology . on the number of agents angsging in search in both sides of ths
markel. The search costs of sach agent (1.8 the cost of one contect) ere thus
encdogeneous. This charscleristic of the model - in facl & sord of network



gxternality - will have imporiant consequences,

Clearty it makes no sense for a seller to engage i search (8. by puiting
ads on & newspaper) i no potential buyer is eles engaging in search (eg. by
answering ads), '

The search technology, together with the number of searchers {8,$) and
their distribution {F 6} wil) determine the quit rates. Those must be squal to the
srtrancs rates, £(.), for an equilibrium o obtain. The eguilibrium condition will
thus getermine the velues of B.and § and the distribution F end G The
equilibrating mechanism 15 described below. ‘

ATH sellers are essumed o have the same knowledge about the search
market canditions. They face a known distribution of buyers’ reservation pz;ims,
K(y?. Facing this same distribution, sellers with different effort costs witl decide
on ééfferent rs@éwaiim prices, x. This leads 1o a distribution of asking prices,
M{x). Buyers, facing this distribution, will slso decide differently on their
reservation prices, generating NCy) in lurn, ’ X

When & sellor and ¢ buver meet, a.dargaiiing process takes placs. {0y
no transaction is possibie and both resume search. if x S v o transaction will take

place at g pricet = ax+{ 1~R)y, with A £[0,1], and both quit the market,

All sellers {buyers) make the same search effort, and thus the same
number of contacts. The tolal rumber of contests made in sach unit of Hime 15 given
by ths lotal population currently engeging in search, through @ search technology
glven by:

T{B.S) = n, S* % &>0 (2.1)

The specifnic functional form has chosen 1 such a way thet T(B,0) = 1{0$) = 0,



The function is symmelric in B and 3, admiting implicitly thet {he same search
activities are open to both buysrs and sellers.

By eppropriate choioe of unils, | will iske ng = 1, with no loss of

ganerality. Then, it c(b) is the effort cost of 8 saller {buyer}, his search cost 13

.
S = 1 (2.29)
- g%
i
S o , (220)
cwpe - | '
g =

Search costs become endoeneous 10 the model, and depend on the total
number of buyers sod sellers currently searching. Notive that the ssarch cost of &
seller with positive ¢ becomes infindle as B goes 1o 20r0

LY
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{ will assume that N(y), y € {p'p") is & continous function and that n(y)

= (gN/dy 2 O exists (1) 1re searching pepulations ars S and B, and the seller will
choose x* () by solving. .

maxr{xe)=£ {salg price - search cost}
X

By asimple af‘gzzmszz{
“ B O
(%00 = 2x + (1-A) —— - = (3.1)
-N{x} 1-N{x}
where ‘ < o 7
Ve
/
r de(v) and Q(x) I y dN(y)
o p ‘ *

A solution (x*{c)) to this problem always exists and x*(c) 15 @
non~tneressing function. 1T w{x.c) 15 concave w x for any o, then x*{c) is
continums.,

For 3;325? jor solutions the first-arder condition is

" nlx) ¢
M(%«a}{(sf B ~XCE-NOOD) - J=0 (3.2
[1- N{x)] ; ge-igs

(1} For & celartad discussion see L ucens, D { 1978)



1 15 0 general impossible to get sxplicitly «®{c}, bt §L s rather easy to
get ¢¥*(x), ils inverse.

The value of engaging In this procuss of search, for & seller with effort
cost o fs:

: 1-N{x*(c)) )
Vie) = n{x*(0) 0} = x¥{C} = & s {3.3)
. n{x*{c))

’?hé faac%i&zz (.} i continunus and decreasing, with de¥ /L 3 O, whenever this
der ivative exisis,

e

e

s

Similer resuits con be obteined far the buyer. Assume they face o

distribution of sellers reservation prices m(x), % € [p'.p"}, with m{x) =
=@\dx 2 0. A buyer sets his reservation price in such a way as

maxg(y,5) = £ {{ransaction price + search cost}

¥
Agein by a simple grgument
_ Riy) b 1
plyb) =3 + (F-Aly + (3.4
M(y) s 1 My :

whers

by
Rlyi=[ xdM{x)
o



A spiution y*(b} to this problem will always exist, and y*{:) is 8
nondecreastng function. If p{y,b} is convex in y for any by*(b} will be
sontinuaus For interior saluiions the first order condition is

miy} b
[yMOY) - R{Y)) -
112(y) smpe-i

{1-) + J=0 (3.5)

Apgain it is impossible to get explicitly y*(b), but it is easy o oblain an
analylical expression for b(y), its fnverse, Tha value of engaging in search, for
& buyer with effort cost b witi be .

, MOy*(b))
¥(b) = p(y*{b),bY = y*{(b) + (1-A) ——— (36)
: , m{y*(b)) :

The funclion v{.) is continuous and increasing, wilh 4247662 1 0,

Sgtiers will have 8 Himil value below which they will not acoepl o
pariicipsts in the market. If ¥{¢} < w, whers w oan be teken as the value of the
next best use Yor the house, they will simply decide not o sell, Aleg, buyers will
place sn upper limit, W above which they will not acept to i}ﬁfticipate in the
market. If Y(b} > &, they wili drop out.
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4. fquilibrium Price Distributions

In equilibrium, some relations must exist between the price distributions
and the distributions of the ssz&z*a::hi‘ng populations by effort cost. 11 is immediste
{rom ihe discussion above that '

{ FE) = 1 - MOCE)) | (4.1.8)
6(b) = N(y*(b)) (4.1b)

or, if x¥{c) and y*{ b} have inverses

{ M{x} = 1 ~ F(c*{x}} . {4.2.0)
Ny) = 6(b*(y}) N (429)
f’ -

s

Whare c*(x) snd b*(y) can easily be obtained from {3.2)and {3.5).

"W ran ook at (4.1.8,6) 85 5 cet of inteqro-differential equations that
“getarmine M{.) and N.), given B.S and the distributions F{.} and G(.), Now, F{.}
érﬁ &4} are not the exogeneous variah'es of the model; the entronce rales are. The
quit rotes jmplied by the price dialributions can sasily be calouisled. Take a seller
with effort cost o He sets x®{(t} as his resgrvation prics. He will make, on
gverage, a certain number of contacts, before he strikes & bargain:

1

N{g) = ——mmme ' (4.3)
1-RN{x*(c))

1 esch untt of tims he makes 55 1B% contacts. The verae time ho stays
in the market 15
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1(c) = —— . (44)
$#718%  1-NO*(e))

The number of setlers with effort oosts in {g,c+60) fs SF{c)de. The Quit rates can
be written &

sfic)
ggle) = ——— = S¥BEF(1-R{x*(c)) Ko {45)

¥c) .
Simiterly the buyers quit rates are:

-

‘ e
(b = S%B% M{y*(5)) g(b) 7 (46)

i the quit rates are not az;uéi %a ihe exogenesus entrancs refes, both the population
.(B,S) and il disiribution (F.8), will change. Associated with those there are
chenges n the prige distributions. Ths process can be seen &8s sdjusting through
this machonism, driven by the entrance rates.

The question of existence of equilibrium prics distribulions can be
addressed by Tooking at aquations (4.1 and 4.2) a5 0 mapping ol ¥ X Y e Y X ¥,
when ¥ is the space of 311 camulative distributions in [w.#]. 8iven the searching
populations, B.8 snd iis distributions, F .G, take any {psresived) pair of price

distributions, (MgN,). The agents decisfons will then genersle & pair of
distributions (2“11 N1, defining o continous mapping of Y x Y =+ ¥ x Y. This

mapping can now take (M, N ;_J into (MyNo) and o o The ar'gumeﬁi now

foliows the pronf developad by Kormendt (1979). Using the suprorm s the
meiric, the set of a1l bounded functions is a Banach space. The sel of all cumulative
funciions is & subsel of this spax® which fs convex end forms & lincar metric



H

space. The closure of Y.¥, is compact. (¥ fs the set of functions that have the usual
propertias of cumu&aﬁves. but have right Himits at the points of dimn‘zzémty),
As far g5 our mapping 13 concerned, Y ts equivaient t8 Y. 'S0 by Schauger theorem &
fixed poirt exists 1n 7 x ¥ —+ ¥ x ¥ mapping, which 1s in YxY.
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H is reaspnabls 1o assume thal, in meny of these markels buyers snd
sellars ars drawn from tha same population. Entrance rates will then be the ssme
for both sides of the market, and distributed in the same wey by effort costs. Cail
E(c) end e(¢) the cumuiative and p.df of this disiribution, This symmelry
suggest 2 chowcs of & = 172, Neturally, in equilibrium, both searehing populations
will ba Uhe sams, B=5=P, and disiribuled in the same way. Call F{¢) and 1{2) 10
the cumulative and p.a.f. of this common distribution. Hers | will enslyse the case
where the distribution E(.} ts uniform in a glven internat (0,61 This case,
althouah particular, con lead 1o several interesting outmmes,'snme of them with
non-intuitive resuits about the functioning of this type of markets. it hes the big
advantage of having a analylical solulion thel can be sasily compuded, sllowing Tor
g richness of snalysis olherwiss impossible. In enother paper {Lucena { %98?}} !
try 10 assess how general ars {he results obtained here. For simplicity ;ai{a SR
fn the search technology. /

o
" The tote) numbers of buyers and sellers entering the market, A, are
gistribuled sccording to

¢ 1

E(c) =~ ; o(e)=— , c£[0,"]
Gﬂ c;t

it is vary essy o varsly thet uniferm price disiributions ars consistent
with uniform entrance rates. Make

L]

X~
MO =N(x) =~ xgpp"]
4
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whare & = p"- ¢’ is the spread of the price distribution. For symmelry reasons
we can meks _ ' ’ .

get

‘ 4 g
Fle) = frmm — ©(s)
3 AP

Notice that F{c") = 1, By the equiltibrium condition that quit rates of buyers and

sellers arg aqual, and equst to the entrance rates, we get: ‘;
h [/
!
PZ =24 (5.2) °
£ t 1
Fels f— | Ho)s— fo— ce|0g"] {53)
o 2 ¥
4 c"
b=m — (54)
X JIA

The optimal policy decisions are then:
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s L E 4
) =p o+ -
' 3 JZA
{5.5)
.2 gt 4 de
y*(g}w;}’— + )
3 ¥R 3 JER
and the "value of seatch™
2 e Jw
¥(ci=p+ -2
I RO
d }5:&)
&
/
_ 2 cu cc» <
Y{c)=p - +2
vyZh oK .

We hove g flow of Aselizrsand 3383;’8?"5 {hrough the search markel, (e we
have A transactions per unit of Hma. fn each transaction there is g welfare ginof
w-w=w. |{ everybody decide to participate 1 search the {otal welfare, generated
by the market, in each unit of time is

B=Aw-15 {5.7)

where T3 is the flow of total search costs,

M

# 2
15={ 2P ilclodo=— J2Ac" (5.8)
o 3
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and .
2
B = Aw - — J2Ac" (5.9)
3

The last participant decldes to withdraw from searching tv(c")}<w (or
Y(c") > w).
_Full participation wilt take placs if

9 W 2‘ )
—A—)> | ' ) (5.10)
32 ¢ -

For the moment Just assume this condition 1o hold. The degjslﬁn to
participate will ba more carefully analissd togsther with the introduction of &
broker. .

it is interesting to make some comparative statics in the two parameter%
that define the situation: Aandc”.

Start with an increase in A. Notice first that aP/2A » 0, and so the total
searching population also increases in equitibrium, But F(.) does not depsnd on A
(nor doss it depend on &) being solely determinad by E(.).

As a consequence of P increasing the search cost will decrease for

everyone. Stmultaneously, 15 3A /A < O: the price distribution will become more
concentrated around p. A simple inter-pretation of what 15 going on 15 that the zero
search cost people, who set the extreme reservation prices lose some of their
“monapoly power" over the searchers with highest costs of the other side.

Individual welfare then decreases for low search cost people (¢ < ¢"/9)



and inoreases for high search cost ones (¢ > ¢*/9). Simulteneously cptimal
pricing policies change. For the seller’s side, searchers with low cost decrease
this asking price (¢ < ¢"/4) and the other Increase the asking price.

The flow of tolel search costs incresses os expected, 378784 > 0. But
average search costs deorease 3(TS/A)/2A « 0. 50 thers Is o welfare gain
{2B/200), which 15 to be expected, but slss @ goin on aversge welfsre
aBrAY B0, This s ihe result of the posttive externality that an increess in P
introduces by lowering everyone search costs. )

Notice however thet 3{TS/P)/3A = 0, Le., when the averae 15 taken for
sl market participants averags search cost & not change. This shows how carefull
one must be when toking averages in epplisd work. For welfsre gnalysis the
average must be taken in the flow end not i the stock.

w

. Ve

The average time searching ¥ = P/A = vZ7A. Then 2%/2A < 0 and, on
average, people stay less time in the market. Actually this is true also for
averybody, far s(a) = ( 1/VZRWE7T s the avirige searching Lime a8 Tunction of
¢, and 2e{C)/2A < 0. This §s ot & first sight counterintuitive: Search costs do
decrease for gvaryona, bul sverage lims gearching aiso decrease. 1he resson is
ihet the fotal (P) and average {P/A) number of conlacts per unit of time also
increass, while the tolal number of contacts bafore striking a bargaining {n(e) =
V&7 /¢) does not chenge.

Individual welfars of a seiler, &5 @ function of ¢, can be decomposad as
¥{er=ple)-T(c), whers Ji{c} is expected sale price ang T{c)= s{0) =T /P 15
total expected search costs. Clearly 31(¢)/3 < O for evarybody. 50 Ble) must
decrease for Tow search cost sallers. Actuslly 25(c)/aa <O iffc < 4/9 ¢,

The Yimiting case, 8s A — oo teads to A = §, all the transactions at b, and
¥{c)=¥{el=D. (ndvidusl search costs {T{e}) go 1o zoro, but iotal ssarch oosts
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dor't because A ard P grow also indelinstly. However the benefits grow fasier and
total welfars is unbounded.

An increase in o7, without changing A, has no effect on P, The total numbsr
of searchers depends only on tolal enirance rates, ang not on their distribution,

Now the spresd of the price disiribution increases: 2A/78" > . Zers stfort cost

people are row able to use thelr incressed “monopoly power” gver the highast
effort cost people of the oiher side of the market.

Only the low effort cost sellers will be better off (e < 4/9 ¢"), whila for a
fixed ¢, the asking prive will slways increase (2x*(c)/2c™ > 0). Notice however
thal sl the "new” ¢", the ssking price 18 smalier than 1t has o the "olg”
o"(dx*{e"}/dc” < 0), as nesded to be consistent with zero effort cost peopls being
beller off, Total welfars decreases, o5 totel search costs per unil of time inceease
{27872 > 0) whils iotal number of sales {3 the sams (A}, with the g-.azﬁe aress

berefit (w). , ‘
. )2
A Y

w¥{(p) ¥l

%

X 2(0) ¥ 2(2:}1

¥, (&
S >
<, ¢, © ¢,

Fig. 1: An Incresse ip ¢”
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Average lime in the markst T does nol change. Howsver, for fixad ¢,
det o) /de™0. "0ld timers” stay fonger in 1he market, while the highest effort cost
will stay the same one period as before (Ge(c™}/ac™ = 0). The two facls ere made
comaatible by & change in {he equilibrium distribution, F{c¢}, thal decreases the
relative wheight of low search cost peaple. '

For any seller total expected search cost wieresses (dT{c}/de” > Q). The
expected salg arice Increase for any fixed ¢, although the new ¢ seerchers have 8
smiatler expected sale price. )

For “ol¢ timers” gn the seller site the expacled ;;é%e prics increases
(ap{c)73c™ » 0}, but for the naw "last seller™ it is now smaller than it was befors
(3B(c™ 32" < 0, a3 shou'd be expecled, for this seller makes only ane cantact and
faces now a worss situation. ‘
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&..Ihe Broker

The broker 15 an agent thet offers 10 buy and 811 Nouses ol given prices.
Using the broker's services avoids 1he need 10 use costly seorch.

In & symmetric equilibrium the broker must offer buying and seiling
prices that are symmetric in ralation to B. Otherwiss he will get & bigger Tow of
cHents onone of the sides, which Is not possible as long term solution.

Call 5 the price st which the broker buys houses. In esch transaction he
raakes 2([~5). 1f the telal numbar of transactions going through the broker inn,
in each unit of tme, his profit i

$(n) = 2(p-9)n - cln) -- (6.1

&

in an equitibrium where search and the broker exist, the high effor! cost
agents will ba the ones using the broker. Call cgls) the Hmiting effort cost:

iil

L
n=f  Aeler=Al1 - E(eg(s))] (6.2}
egl®)

The flow of people entering the search market 1 row given by AE(cg). Ard
they ere distribuled according to EX{¢)=E(c}/E{cy). The search equilibrium
generated by these egents must be such thst ¥{cg(s)) = s which is the equation
defining cy{s).

To study the equilibrium with the broker we must first undersiani how
the search equilibrium changes when ¢, changes. And then o analyse how

%ﬁi?g&éaing of the broker, changing its oosis or of the structure of the brokerage
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industry does sffect the way people will splil among searchers and broker users.
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4. Search Equilibria

Search equilibria will be analysed, parametric on the value of ¢, By

ehanging ¢, wo changs simultsnecusly the tolal number of entrants in the search

market and their distribulisng,

Take 1he entrance roles as uniform in {071 And call A = ¢ ¢° the tolal
number of entrants in esch sids of the markel Then E{¢c} = o/¢" ande(c) = 1/¢™.
H the Himiting-effort cost, separating thoss that engage in sgarch from thoss that

tn't, 18 6g < 7, then the entrants in the search market sre given by Al(ggl= 9 ¢
The relevant distridetion becomes EX(e) = o/g,, and e*(c) = 1/g, The
distribution of current searchers by effort costs is F¥{¢) = JT7%; snd the total
population of current searcher 15 P = VZRE(C,) = V2R /578" = /7itg, - -

Prics distributions are still uniform, centered st B, with 2 spread given
by & = 4/3 VOETZR = 4/3 /e 728, Fur the sellers side the optimal prictng

policy sred the value of seareh function become:

/cec [
x*{g) =
3j2& 3/ 23 26
- 2 2cce 2 Jy c.
¥(c) =p+ /_-vp\t /mj__z/___:;
3-/2& \/"’ﬁs 3 28 28

The welfare teneflits generated by tha existence of the market are, per

and
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unit of time, B(c,) = AE(edw = ewe,; total search costs, also per unitof time ere

-

Gy 2 j2A -2
T5(ce) = [ 2P{oglem (ol = —— f——%/2 x e /28 ¢,%/2
0 340" 3

Total welfare gains is given by B~TS

2/2

Blog) - T8{cy) =owgy—— Ve 883"2
. 3 P -~

7

For any given value of ¢ the comparative static results obteined before still
apply, ‘with the same interpretations. The interesting analysis now is to make
‘compariative statics in ¢, Notics this 1s quite o different exercise from the one

mads helore w'ckwgmg ¢": both toial number of entrants and their distribution
change simullanenusiy in svery specific way.

Take an increose o cp. The key result is thal 34/0c, > 0. This means that

low effort cost sellers will raise their asking price and be better—off new.
Actuaily all the "eld-timers” will increase thelr asking price and be better-off
than befors. The new entrants cause always & pasitive externality for all those
already in the markel. The new “lest-seller™ is however worse off than the “old
tast saller™, and will oot & lower asking orics. '
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$
¥{(e)

x*{¢}

e
{2 >
¢ ¢ ¢
B 8

Fig. 2: A Change in ¢

) &
This last result, that g’(cail is & decraesing function, means that the

demand for the broker's services s well behaved, in the sense thet depends
negatively an the margin he sgts. ' )

-

e

)

In this case, whan ¢, increases the price paticies are adiusted in such &

way that the numbef of cs:inlaét& gach agent makes 10 get ﬁ salg increases
[ n(e}=vTy/0). But, given the increase in P, 1t is sasfer to make a contect, and the
average searching time doas not change (x(¢) = 1/4/26C). AS a consequencs the

{otal expected cost of search, Tor any agent doss not shange (T(c)=e( ¢).c=vT728).
The individual welfare gain from perticipating in the market is Y(c)=p(e)-T{c},

where {c) Is the expected sale price. The Increass in Y(c) when ¢, increases 1s
exclusively due 1o en incresse in B(c). However 3fi(cy)/acg < 0, which 15
- consisient with ¥{cg) being a decreasing function,

When gne introduse the broker the value of ¢, will become andogensous.

Each agent will decide weiher to search or use the hroker. But he can also decide
not 1o enter the market st all because the transsction costs are tos high, [ s
concaivahie that some very high search cost sellars will geClde not ot participats
in the search market but are willing o use the brokers services at the price he
sels.
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A seller ('buyer‘) will participate in the market, and engege In search,
only 1f the expected price he gets, net of expected search costs, is bigger
(smaller) then his reservation value w{w):

A

¥y =p- AW
(&1

A T
Yoyl =p+ Acw

Making as before w = W - w, we get the equivalant condition z&{ca)swfz
which has 85 soldtfon co/e" 5 9/32 Alwle")2, ;
!
Then .

(1) 1 9/32 Alw/e”)2 < 1, the equilibrium participation 15 partial and
ee/C” = 9132 Awit' )2

{31) 41 9732 Alw/c™) 2 1, the egquilibrium participetion is full
participaticn andgg = ¢7,

New enlrants, as we have sesn, will causs an exiarnality in 1hose siready
participating. There is then & reason o think that the oplimal level of
participalion may ne coincide with tha equitibrium,

Thie tota} welfare, nst of search sosts, is given by
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2/

B~T8=0awgy- —— Vo2
-3

The nptimel participation is found by making

#¥B-15)
=0 , o
oy

s A w

e S L
¢t 2 ¢ .

. . ///
ﬁ*‘?s é ' 7

e g A e

!
; T
2 ¢
A 0w ¥ 9w
— ) memh(~)
2 ¢ g ¢

Fig. 3: Welfare as a Furction of Co



26

So, it AF2(w/e")Z < 1 the cptimal partictpation is partiat and given by
CafC" = A/ Ecwc")g.‘ Otherwise the oplimum fs full pacticipation and ggfe” = 1.

Three cases are relevant - .
{111) (ii) {1
i i |
! | 1 >
52 w 2
0 2 — I s
F g R 6#
// ’
PARTICIPATION WELFARE
CASES £quiiibr1um. 1 Optimum iiquﬂibrium[ Oplimum
fé e w2
{1 FULL FULL w4 D o ALY = 1]
3 2 ¢
. 9 2 w2
{ii} PARTIAL FULL et S e 1 {sameas
64 ¢” above)
9 2w 21 2w 2
{1it) PARTIAL (<)t PARTIAL S C I el W e BT
: 64  ¢" 6 - ¢
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The hroker will decide on it pricing polidy, ¢lven by 5. For &fy glven
valug of s, the effort cost separating sesrchers frdm brokers's users is given by

V(ce) = 5.

In this case V(cy) = f - A =3, ang this leads to ¢ = 9/8 e(F-5)2. The
totsl number of entrants in the search market 15 given by Alcy) = A ¢p/c” =
9/8 {52, and the total ssarch poputation, in equilibe fum is P=3/2 e( §-5),
Assuming that the pricing pohigy of tw broker 15 such that no ons lsaves the
merket, the demand for {he Droker’s services, in number of ‘i‘raasactz’m per unit
of time s

9
D{s} = A -~ ——e<(p-5)2 | £971)
. : 4
& s
Simple computations establish th\at the total search costs per unit of time, by all
participents in the search market, are giver by )

9
15 = — 2 p-5)S {9.2)
8

w

To 1sclale the pure Informalional aspecls, when dealing with the
orgenization of brokerage industry, | will sssume 4 very simple cost structisre
for this activity: a constant unit cost ¢, per transection.

Then the profits of the incustry are

w{s) = D{s}{2{F-8} -~ v
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¥

The extreme casss, wherg the industry is competitive or fully
mnéép&%izeé, ara distussed below, The cass of 8 welfere-maximizing broker is
alsp sludisg, and is used &5 3 bench-mark.

The competilive squiTibrium in the brokersge industry will lead to
p-gpw o (9.3)

The welfars maximizing broker will has gs an objsctive

min v D(s) ¢ T8{s}
8 ‘ ' y
. Iy
e

when & D(s) 1s tolal costs of the brokerage industry and T5(s) total sé&rch costs
of thuse engaging in search (we kéap assuming 2(p-s) < w). Tha solution is

Py =y (9.4)

The monopolist brokor will maximize his profils sgainst the demand
D{sk

-

mex D(sY2{p~s) - ¥}
3
The solution s



- ¥ 2
i} - sﬁ = ¥ ’ (9-5)
3 2
So Hwill slways be
E“ 34> 5“ Sy ;“ 5 (9.6}

When the brokers margin 22‘%8{‘6&‘565;. starting from ¢ - S, s0me people

will switeh from the brokar to the search markel. They will be In worse siluation
than before and so will be thase sleying with the broker. Bul both the brokers
profits and the “old time searchers” welfare will increase. Inftially these two
gifects witl more than ccmpengaie ihe Jasses. The eptimal degree of cardpetition
for the broker‘age industry will depend on the nelwork externality of the search
market, which is, after al1, 8 markel performing the same job os the market for
brokér's services. As the brokers price (margin) gets bigger the relative size of
the effects will bo alteced but the nonopoly sttuation 15 slso et optimal

The total welfare, i sach cass, can be easily compuied by nolicing that it
must be

TW = Aw - w D(8) ~ T5(s)
Thisleads in
9

TWp = Alw—y) + o 52 g3 (9.7)
64
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t . .
TWyy = AlwW-y) + —82y> (9.8)
6
1 A :
TWpy = AWy} + [~ yZ ~ =] (p-5p4) 9.9)

4 3

It is not possible 1o get, in & simpls way, TWy as function only of the
exogeneous parameters. But it 1s not difficult to see that TWp > TWyy if y is small

and that TWy > TWp if ¢ is big. An increase in the net cest of the brokerage

industry weakens the csse for competition. This creates 8 definila link betwesn
technological progress and the organization of industry. if, associated with new
technologies, there is a prosumption of dacressing costs, then it will be optimal 1o

sltow a certain degres of cartelization, “ /

L3

' Waare now in 3 pesittmn\tn pvaiuate the welfars impact of the brokerage
industry- Copsning up & new market), when thers wes already 8 seerch market
aperating. Thal fmpact will dapend on the conditions preveiling befars the broker
fskes s appearencs ansd on the Gr‘gamzatédn of the industry.

_ First {ake the competitiva case, and assums that 9732 Alw/e™) » 1, 50
that the equilibrium before the broker entailed full participation.
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AW

i8~?‘31ﬁ§h£

il f
et

Fig., 4: Welfare with Competitive Broker

-

TWE(y)-has & minimum 8t y* = (873/3)(c"/VA), Broker's demand

becomes 2610 at 40 = (4@»’3){&]‘/&). and 50 at this point TWp = [é-?ﬁ};m,
which 15 the welfare without the broker. For v » 40 there is no place for the
broker. The other point of which TWp = [B-TSlpyy s given by
§=( SATSTTOTIN 67

Some interesting polnts coms oul of this snalysts. For ong thing,
| introducing a brokerege industry, even If il is competitive, may be welfarae
decreasing (y > %), Incressing the number of possible “channels of
communication” among buyers and sellers, is nol slways & good thing Alse
somewhat paradoxically, an froresss in the unid costs may be weliars incressing
{y* <y <¥0).

Hw is sufficiently smell, # may happen that peopls will Isave the markst
sliegather, rather than use the broker. This will happen f v > w, in the
compelitive case, '


http:412I3)(c"/.fA
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The ather two relevant ceses { see page 25} are depiclad below.
™ : : L] e 4

iﬁ*‘i&i} ART

18
™
-
:3: i \'{* "{Q=¥f " Yg‘u“ﬁ
.?ms(umg{..ﬁ}‘(} ‘g“ﬁ{”f*}?‘”g“
I R 2 v o3

Fig. 5: Welfare and the Competitive Broker. ~
. : Vi
¢

4

L4

i\n bioth cases {ha equilibrium is partial, when the broker s ahsent. When
;y gets 1o 49 no ane will sver use the broker. For values of y <40, there is a snlit of
1he tolal popuiation among searchers and broker's users. 1n the sscond figurs the
equiiibriom before the droker 15 8 very bad aulcome and i1 1S aiwsys beller to
 hovesbroker as lngasy <w.

A welfare maximizing broker will always Increase welfare, ss could bs
snticipated. The thres valua 5 3%, ¥8 will ooincide and the counter- intuilive
affacts do not exist,
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