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T his pgper studies ampetitive eou ibria in econamies where agants
tacke in markets Tor stendadized nanrexdlsive ..nendal antracts, un
der aditias of ssymmetric infomatian (both of the maral herard and
the adverse selbctiaon §€). T he prdblams Tor the edstence oF aompetitive
enu ibriain this framenark are idati..ed and shoan 1o be essantially the
same underdis eratfams ofssymmetricinfomatian. W e then shavthat
a’minimaF fam ofnan ineaxity ofpricss (abid ask spreed, requiinganly
the passibi ity 1O separate buyers and sellers), and the aondiion that the
aggrecgie retum an the individual pasitians in eedh acotract éan be per
ctly hadod in the edsting markets, asure the exdstence of aampetitive
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e ibria both in the case oF adverse selection and maral hezard.
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1. Inscductian

T his pgperstudies ampetitive el ibriain econanicaMramats daaderized
by the presanae oFasymmetric infomatian; both stwatias ofFmaal hezard and
adverse sebction are allloned Tor-

A garits are assumed 1 tracke in pot markets and markets Tor..nendal aon
tacts. T hese aatracts are (i) standardized ad (1) nanediei\e In the sase
thatthe taxms ofeech coract (its price and i'ts payor ) arg respectively acomman
aatss many relatiaships ilnvolMing dis erantegats, and indgpendantoftie el
of transactias mack by an agaitin other markets. U nder these aoditias the
partners ofa aotrectual relatiaship hae avery imited poneroerthe terms of
te caract A Bg atan equilibium eedch acaitwi il spically trece in dic erent
martets ad atter de eratatacts at the same time. W e argue thatin sudh
a stuation a general egul ibrium gppraadh is uselull 1 analyze the intleracian
amang tradkss in dic erentmarkets; abo thatwe may analyze antrects, es Well s
ammadities, as tradaed in ampetitive markets. 0 uranalysis bulkbs an the eardier
wak by D ubey (¢ eendpls and Shubik (1995), vwho elidtly addressed this
isste in amadel where asymmetric informatian is generated by the passibi ity of
cekult

H encawedepartiron the arnalysis ofedisive antraciLal relatiaships, where
an agantan anly dhoose ae autofamenu ofcotracts, arecuinalantly the terms
ofa cotractdgpad an the pasitian ofthe agantin allmarkets. T heimpbEnatia
ton ofthese anradts iImpasss avery strag infomaticnal rieguiremeantes all the
transactias of an agait need 1O be dosened. T he mianredleivity of aontracts
matdhes then the dosenation that;, Torinstancs agaits often hod vexiaus insur
ance polides, and cet lbars both fiom banks and fiom aedit card aompeanies'.
A Bg the 'ams of atacts \vary rarely dgpad an the agals” trarsactias In
othermaitets’. || asoer; well de. ned markets qoerate where standardized aon

1P etersen and R ajan (199 4) provide same evidence an the aompasition of aedit sourass or

small businessss in theU S.
2See Smith and W amer (19 79) foran analysis of the tems of debtaotracss inthe U S..




tracts are traded markets Tor aeditad inuranee aradts, armatgegss, are
impartanteanplks, as well ss markets Trany ..nendal saaunty whidh allons for
adefultdausse. T he reantdis usion of the seauntization of payor s ofF aontracts
hes albo atencd the use of standardized acoracts (ss2 Kendall and Fishman
199 9).

T hemain dojectine of this pgperis bhanalyze the aditias Tothe Mabi ity
of aampetitive markets Tor aatacts In the presence of ssymmetric infamatian.
Inthis atext. thepaya ofa antractpiGElly dgpaxs an the daradteristics of
the agatrading the aract (as, Torinstance in insurance aatracts againstan
indvidual sauraeofnisk). H encewhen the same (§pe of standardized) catractis
atered by dic erantagats, this is en ectively adic erlataaract H onever; when
e agaits’ daradienstics are anly pmvately doserved these dic erent aantracts
Gamotbe ssparated and are traded toetherinasingemarket A saaaseoua e
a prdolEm may arise in asuning feesibi ity in sud markets since there may not
be "anaugh prics’ 1o dear these markets.

ITthe quantities traded by an agantin all exdsting markets are a ully revealing
sgnal ofthe agent’s tpe ofhis prate daractenstics, exd sive aatracts, Wwhere
e tams ofa antract dgpaend an the tradkess of the acatin the varias markets
alloywv 1O sole this prdblEm - by sgparating agats of dreergt tpes - ad o
cdbearmartets. T his wes shonn by P rescottand T onnsad (19 849) tobe passibe
uder gereral anditias, When asymmetric informatian is of the maral hezard
e thaudh notin the cese ofFadverse seledtian. 1N adhverse sebctian econamies
in Bct the guatities traded may not Tlly reveal the private daracienistics of
e agas trading the aract, i.e. aganis anot be separated, so thatwhat
are a ectively dis erant aatracts hae 1o be traded in a singe market at the
sane prie. Furttermare as e alreedy argued. the passibi ity ofimplEmeantting
edle\e atracs is a\ery dananding recuirematt W hen edilsve atracts
are notava Bbk the Basibi ity prablem we idati..ed abowve arisss abo formaral
hezard econamies.

Inthis pgperwe shovthattnopras (abid and an askpre) Toreedh caotract
are enauch to garatiee the edstence ofa aampetitive egui ibrium in econanies
where tracke takes plbe uder ssymmetric infomation. T he result requires the
addtiagal codtan that the aggecaie retum an the indvidual pasitias in a
g\en aract Gan be perfectly hedged an the exdsting markets (asset markets
are sut dattly’ ampkete), aris ako marketed s adisinctdam (1.e. all indi-
vidual pasiias in the aatract are pooked together and seauntized in a ool
ssaunty, Wnose payae is the aerage total netamauntdue 1o agants who treded
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the antract). T he impartance of the roke of ool seaurities Toreconomies with
asymmetric infomalian Wss .. 1st stressad by D ubey, ¢ eenalkplcs and Shubik
(1995).

W hen padf seaurties are atherdirectly arindirectly traded thesmpke abil
ity o dic erattiate pricss Torbuving and seling pasitias is sut dent o the eds
e ofampetitinve equiibria W e are bk toshowvin partiaubrthatnan trivial
equi ibria alnays exdst ad 1o darve sane prgperties of the equiibrium prias
of aoracts. W e shaud stiess that aur resuls hold both under maral hezard
and adverse sebdtian, and no matter whatt is the ‘dmasiay’ of the saurass of
asymmetric infomatian in the ecnamy (i.e of the cardinality of the setofun
doservebke passibe pes aradtias of the aganits treding the aontract) 4

T his fTom ofnan inearity of prass (i.e. ofFdgpendence of the unitprice ofa
atractan the guentity traded ofthat o) is ‘minimal in the sense thatiit
aly arfses atae pantand mare impartantly, an be implkeEmanted by doserving
aly the Bal (In et the sign) oftrades In eedh partiaular transactian, withaut
even knoning the aother transactias of the agatin the same aorect B utit
is abo minmar in the sase tat we will shov tatwthaut it i.e ifprncs
of antracts are inear oar the wnoke domain, ampetitive equi ibnamay &l to
edstin econanies with ssynmetricinfomatiatr ardoustexanmpe ofan econany
with advarse selctian is presaied where at all pricss the tolal net payae O
aoas trading individual aatracss is pasitve. BEvidantly, aur resullls ako imply
e exdstence ofampetitive equ ibra forthe Gee in wWnidh stragafams ofnan
Inearity ofpricss can beimplemented (i.e. when all tredess in the same market, ar
even passibly in othermartets can be manitared), as kg as the priceis alloned
1O be N Inearat the el oFzero tradkes.

T he idati.. catian ofthe prdblams” Torthe edstenae of ampetitive eou ibria
wrth Enear prigss in eaonamies with asymmetric informaian is ae of the main
aontributians ofthis pgper: | atanly these prdolems areshonn tobeacanman both
1o maral hezard and adhverse seledtian econanies, butin aur framenark acherse
selbation Gan be seen atan abstract bvel a5 a reducd form of maral hezardl.
A s a aasaguence of sudh prdbleams vhiE in the cese of symmetric informatian
ampetitive equ ibria alnays exdst uder stendard assumptias When there is

3See ako the .. nal section Tor Lirther disassias an this.

4T he only restrician we (in cthae 1) impae an the sped...cation of cotracts” payae s
is that, even in the presence of ssymmetric infomatian, there are No urbaunded arbitrace
patunities Torat bsstsomepras. A Hematively abaund an the setofadmissibe trades in
agtracts aan be imposad, withaut the need in sudh Gee of any rsstridtiaon an the spad. catian
ofthe aracts” payo: .




ssymmetric infamatian same restriction an tradks is nesded. T he main purpcse
ofsudh rsstrictias is o proide amednanism acocading owhidh gairs and kosses
aas make an the basis of thar private informatian are redistributed in the
exanany.

T he amabysis is develpad in the framenark of a two periad  pure exdance
eaconany. A lge econany is arsidared with in.nitely many agants, of .. niely
mary tpes. T hare is both aggregate ad idicsynaatic uncertainty. A gorecaie
dhads ae anmanly dosened. 0 n the other hand egaits may hae pmate
iniomation oer the realization of thar idicsynaatic shodss. A gaits an trace
atracts Whese paya depads an the realizatian of the aggrecaie as wWell as
te idosynaatic shods ae ecting them. T hese are staendardized aorects inthe
saee thattha rspaed.. cation (thalrpayar structre) is comman aacss aoaits. all
aotracts ofthe samne type are ex ante identical and sell atcthe same price thauch
te pay ofauntofthen dgpaxks an the realization ofFa sped..cidcsynaatic
shodk

T he struciure of the pgperis as Ollons. Sectiaon 2 desaibes the dbss oF
eaoamies we arsiderad the Gese aofisymmetricinformatian is e<amined inSec
o 3. A synmetricinfomatian is introducsd then in Sectian 4 and the prdblms
o the edstaae of anmpetitive equilibria are identi.ed. Sectian 5 proAdess a
rdoust eample of non edstence of aampetitive equ ibrium orasmpke acharse
sebction ecnany. 1N Sediaon 6the edstence of campetitive eguilibria is esteb
ishad. Section 7 aoncludes.

Relted | iterature. 0 ur analysis wes signi..cantly inspired by the wark of
D wbey (¢ eanalpls ad Shubik (1995) (a@bo ¢ eernadapls, I ame ad D ubey
(199 ). T hese authars study the aaompetitive e ibria ofFeconamies where sten

dardized seaurties are tradsd and acats have the dddee todebulltaon ttraaran

tractual dlicatias; thus asituatian ofFssymmetric infamation afgnates and is
Gptured by the passibi ity of defult T he et thatboth in tharand aurseeup
agas hae some antrdl oer the paya of the saaunties they trade geeratess
impartantsami antiess in theanalsis. || asoer; weabouseD ubey ¢ eenalapls
and Shubik (199 5)’s aastructian of ool seaunties o aggrecaie the payar ofse

aurities traded by agaits underssymmetricinfomatian’  Inthemadel aasidered
by D ubey etal the passibility of delaultis the anly saurae of an ecats aoility
Oaeaette paya ofthe aatracts he trades; sSince agats may anly debulltan

5T his aastrudianis aboused byl inell andP okemardakis (199 6 inananalysisoft kerlofs
macdel of the usad caarmarket




tharshatpaitias aage side astrantrnaturally aignates in sudh framenark
Casistaitly with auredstence result then no ssibi ity pradolEmn arisss in this
madel and exdstence aan be proved under stendard codi'ias.

BExadingthiswark B isin ¢ eanalkaplss, (¢ ottaxd, Il inelll and P demardalds
(1998) shavthatampetitive egui ibra Torsaveral types aFessymmetric infoma
o econamies (induding orinstance insurance econamies With adherse selbctian
and/amaalhezard A kerlofs “lEmas’ econamies, ecanamies with defeult, man
itaing tumamatts and others) share a aomman structure and Gan be analyzed
wrthin the sskup ofFa aaomman abstractmaodel

T he pianeering work of P rescott and T onrsad (19 84ab) aonstitutes an im-
partant rebrence Tor ay analysis ofeconanies with ssymmetyic infomatian in
e framenak of general equi ibrium, aampetitinve macek. T hese authars aon
sideran econany where ampetitive markets Torall state cotinggitamnmaodities
are goen at the begnning of ime and acatis” asumptian pbas are subject o
te addtical resstrictiaon that they have tobe incaiive aampatibke. P rescottad
T onnsand shavthat, Tareaonanies with maral hevard. aompetitive el ibria al
ways edst. ad are astranad et datt whi e the extersian of thar gopraadh
10 econamies with achverse sebdian is prcdblEmatic® Itis essy 1O see that the
aontrectual relatiaships whidh generate the equilibria asiderad in thairanaly
dis satisfy avery strtag edlavty aoditan (indirectly induced by the ot that
aatingatasumptian plans are rsstricied by an overall inaative aompatibi ity
astant).’

H elomanandl ac at(19 75) (sseabo(l aa a1t () 76) presataneanpkedfan
eaonamy wWith maral hezard where with inearpricss, no ampetitive ecui ibrium
edsts. A swearge mae in detal in anotherpgper B isinand ¢ otiaxdl (199 7)),
e Bdkdfedstanaein thateample can beimputed o the sane kinds ofprdblems
&5 the aes disasssed here

Canpetitive eguibria Tor adverse selbctiaon econamies in a gaeral equilib
num franenak are abo studied by ¢ ake (1992), (199 6. T haudgh the structure
ofmarkets ad in partaila the roke ofpricss and the spoad..cation of the marr
ket deaxing codiias are rather dic erait from the aes aasidasd here itis
impartant to notice that ¢t ale bbds at eaonamies where egaits an be exante
partttiaad into buyers and sellers (Wnidh ecain inroducss whattis et ectinely a

See hanever; H anmand (19 89), B enardo and Chigppari (1998).

"See ishaa (199 6, Bemnardo (1997), Citara and V illenaod (1997) or edstence resuls
uder an eplidtedisivity aditian when, in additian, re trading in future spotmarkets is
alloned.




fom ofae sice astrant).

T he impartane ad the aassguaenas of asymmetric infamatian in lge
eaoamies are examined byt ulad P acstlenate (199 2), P stienate adll ¢ een
19969. They study a dess oF ecnamies with adcherse selbection forwhidh they
shov that;, as the ecoamy beaones e the aasaguacs of the presanae of
asymmetric infomatian t&d to disgppear (the setof aastraned e¢ dattalloca
tios tends to andde with the set of fully P axreto e¢ dat allocatias). T his is
not the Gse In aursekup: even thoudh the econany is bxge agats still retan
sane pmate infamatian oer the payas ofthe saaunties they tracke.

T he e denoy of caampetitive equ ibria Toreaonanies with maral hevard ad
edle\e atacts, afler the deaaralizatian result dotained by P rescott ad
Tonnsad hes been reaantly eamined by L isoaa (199 6, B enaxdo (1997), Ci-
tmaadVillbnaad (1997), I aglland Q uirgi (199 7). 0 n the otherhand the
aasenas Toret day of dbandaoing exd sty hae bean disaussad (ecan
aly Tor e maral hezard ae2 and Tor simple econamies with a singe market
and exante idantical acas) by H ellnig (1983), A mottand Stghitz (199 3), Bisin
ad( uatol (96, Kan adll aderes (1997). The e¢ dency properties of
aonpetitive equi ibria in aurframenark wi ll be anallyzed in another-pgper:

Fnally the Ieratiure ant enexal Equilibrium madek with Inaompketell arkets
shaudd abobe mertianed® T his hes develgped aganeral framenarkwhidh extands
e methodology ofthet oD éoreu madel 1o the anallysis oF aompetitive eou-
bria uder uncertainty (Wrth symmetric infkamatian), WWhen agants are notebke
W Ully insure againstall saurass ofrisk 1N sudh framenark the setofmarkets in
whidh egaits are allonad 1o track (in partiaular of aatinga it markets) is aken
as ecagaasly gven. W e shawvin this pgper that the presence of assymmetric
infomation genarass sane rstiictias an the setofthe agents” insurance qQopar
wnities arising endaggacsly fran the agaits” inaantive compatibl ity castrants
and the aoditias o the igbi ity of markets!

2. T he Structure of the BEcoamy

W e adder a thoperad pure edance eacaany. T hare ae L aonmadities

Boeled by | 2 L = 11; -5 Lg; aaBbke Ioraasumption both atdate 0| ad at

datel; anmadtyl is the desigated numerareineary spot T heagats inthe
$Seet eanakplos (1990), andll aglland Shafer (199 1) forsuneys of this ierature.

‘See Dute and Rahi (1995) for a surey of ather gpproades 1 edogmizing market
incmpkEteness.




econany are of..niiely many §pes, indeedbyh 2H = f1; Z5H g; ad thae are
auntebly many agants ofeadh tpe. A nagaitis tenidenti.ed by apar(h;n);
wheren 2N (N is the set of natural rumbers); " denotes the fiaction of the
total paqoulatian made oFagents ofFpeh -

Uneranty. Unatanty is desaibed by the collectian of rendom \ariables
%5 (& hzv mav ; With suppart. respeciively 8 and (S'),21 (the same foralln).
Both§ adS aeassuned tobe.nitesets § = f;s§gadS = f1;39¢;
with ganericelamanty and s’ :

T he random \aricbke % desaibes the econamy’s aggrecaie uncartanty, Whnidn
avects all agaits in the econamy, whiks" ~ (8'"),oy is an idicsynaratic shodk
vwnidhalyaegtstheH ) aggis ohindexn . W eassumethatthevariables (7)o,
are adtaally an, idatically ad indgpendatly distributed aatss n L et
denote the camman prcoebi Ity distribution of (4;8'"); and % (s=%) ~ %((S*" =
st; 8" = &1 )=¥%). W ehavesa

A ssumptian 1
=Zy@" = )= (@@ "= ) &;n°2N ;29

2@ = ;M= 7 §I) = U@ = & JRUE "= 9°§ju) & 6n°2
N :h:hO2H :&':°2 9 -

0 n the other hand we allow s 1o be aonelted aoditically an %; with
S £rh°6 h W e akoallowforthe passible aneltion of s with % 10

A metgpharmay be uselul o clarnfy the struciure ofthe uncartanty,. we may
thinkofn as indexdngdraerat iss’ (thare are then in.nitely many, exante
idntial vliecss), wnikeh indexes div eratproiessiaal tpes insice eed v llece.
T heidosynaaticshods ae ectingtheH  dic erattproessaal types ineed vlllece
may be conelated amang tham, butare indegpadataacss villbegss anditiaally
an the aggacate shadk

R emarik 1. B ath the conelation properties of the variaus saurass of iskand the
geral structure of the uncertainty W ll play an impartant riole when asymmet
rcinfomatian is inttoduced as they allbow us 1O have ampetitive markets with

101n the Plloning analysis the deaompasi tian of the idicsynaatic shodk 8™ into the \ariables
sh-h 2 H; will be used 1o desaribe in twim the aampanants ofthe idicsynaratic shod<whidh is
aly & edtingagat (hy n); arasigal sudh agaitreEes overthe realization ofhis idicsynaatic
uncertainty.




arias tpes ofinfamatianal asymmetries simply in conespadance of diz erait
ks of private infamatian oer the egants” idicsynaatic shods.

T he pcssibke anelAtion anag tre idynaaticshads ar ecing theagaits inthe
samne ik ad thar aneltion with the agpracate shods esure thata nan

trival oad..cation of the aontracss is passibe Tor all the tpes of ssymmetric
information aasidared. |n partiauler; itw llallbowvus 1 have aotracts eplating
sudh aoneltias toextractsame ofthe ecaits” privatie infomatian as rirstance
in statias with rieltive performanee evalatiat!. || asower; the presance of
aggrecaie unaartainty, besides alloning forgeatergararalty, aboimplies thatthe
retum an the aggrecaie ofindividual pasitias In a gven aatrectis a aamplex
bunde ofcommadities, antingaitan the realization ofthe agprecate uncertanty

sothat the passibi ity ofhedging directly arindirectly, this poof is anan trivial
issLe and requires the ad i ity of gpopropriate ssaunties.

0 nthe otherhand the casderation ofa lrge econany, with idicsynaatic sk

implies that with private infomatian oer this nsk agaits will be "smalf as fr
as te bel of tar tradkss is anaamned (so that thar price tBlkiing bdavaris
Jjusti..ed), but retain same magpadlistic ponerwith regad 1o thar infomatian,

i.e sonegoad..cadedia\e infamatian. T hus agats are not informatiaally
anall, esen thaugh the econamy is e (unlike inthe modek aasidered by 6 Ul
adP cstiensite (1990), | ¢ een ad P cstienaite (199 6).

Edonments. W ewll aasidey; with no bss ofgeneralty, the Gase inwhidn
unceertanty entars the eanamy via the bal of the agenits” date 1 endonment
Eachagait(h;n) 2H £N hss an endonmentw| atdatel, and his date 1 en
donment; w! (4;s"); dgpends upan the realization of% ands'. LetS ™ | oy S
ads ~ (8" o W eassumne

A ssumptian 2
wh2< wh T W)k 28;5292<C9.

P relerencss. A asumptan pkn for an atbittaxy agnt (h;n) sped..es the
bl ofasumptan of e L aanmadities atdate () and 1l inevary state. T he
aasumMptian setis the nan necative arthant of the Eudidean spae. A gats are
assumed haeV ol eumam - | agastem preferencs oercaasumptian ples.
T he utiity index ofagaie(h ;n) isgven by afoncdtian Ui : << ! R satisking

11SeeR emark 72 Bramae exteendad disaussion an this.



A ssumptian 3
Ui is antinuas, strictly inaessing and strictly aancae.

Infomation Stucture. T he sttudure ad distribution of the uncartanty is
knonn by all agats at the inftial date 0 - T hroughaut the analysis we will ako
mantan the asumption that the aggrecate shadk % is realized atdate 1; ad
its raalizatian is canmanly doserved by all acats. 0 n the otherhand, diz erant
s Wl be aasidared with respect 1o the infomation agens hae oer trar
idosynaatic shodss.

In aurframenark asymmetric informatian eaonanies are daracierized by the
£t that d ther the realization of the idsynaatic shodk aompaaits'" arits
distribution are pvate infamatian ofegait(h ;n) - In partiaular; wew lleamine
the Gse dfadvarse selbction eaonamies, whare the agants have privatie infomattian
atthe begmingofdate(, before markets qoen oerthe ralization oftharidio
synaaticshadk and ofhidoen information  econanies, whereitis the realizatian
of the shadk at date 1 © be pmate infomation. W e inted 1o ague that the
Htter have essnitially the same prgperties as ecanamies with the mare standard
fom of maal hezard, hidden acion? || areover; haing reducd the \arias
Bpes ofinformatiaal ssymmetries o \varias tpes of infamatian oer realiza
tas ofthe uncErtanty proadess a dear baxd mark ohwhat the aaseaquenass of
priate infomatian are in &ams of the extat 1o wnidh insurance markets are
missing T he resuls we presant here honever do not dgpad an this partiaubar
soed..catian and extand to other setups (see aboB isin (¢ eanalaplss, (¢ otiard,
i inelli, P oemardads (199 8) foramae eplidtdsassan an this).

3. Symmetric | nfomatian BEcaoany

W ewllasider .. istthe ceee ofFsymmetric infamatian. T his proides anatural
and wselul bendmark Tor the resst of the anabsis. 1N presaiting this Gse we
w il introduce the strudure of markets ad the nature of the market dearing
adtas in airframenork vhidh we will maintain throaughaut the analysis.

IN this section we suppcee that

12T he main distinguishing Eature both of econamies with hidden infrmatian and maral
hezard as we will see in the next sactias (abo Bisin and ¢ ottaxdi (199 7)), is that agats
are synmetrically informed at the time markets goen, but have the passibiity 1O aoect (the
distribution of) the paya ofthe aiacts they aier:
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= all idsynaatic shads (8'" ) 24 1oy ae realized atdate 1 and are aon
manly doserved.

T he same is ahays e as wWe sad Tor the agpracate dhods %. A gats”
infomatian is then perfectly synmetric

I atetStucture. Spotmarkets Torthe L conmadities goen both atdate (
and in ety passibke stale atdate 1 :

A tdate! asstofmarkets Tor attingetaontracss (arseaunities)' 2 abkbo qpen.
I ae pradsely Treery par (s’ ;%) thae ae J sscauntiess eedh seanty §2 J
pays rj(s; %) uiits of numerare ifand aly it the realization of (87;%) eguak
(s;%); and there is ae of these seaurties Torevary n. T hese are standardized
ssauntss in the sarse thatexante all ssaunties ofF a gven type j ae idattical
i.e tharpaya hes the same distbution Taralln ; expcsthoneer; tarpao
w il be doeratt as itwillhary with the sped..c realization of (8"),oy aatssn.
T his is natural in insurance markets whare insurance polides are standardized
but paymeants dgpad an indvidual realizatiaon of shodss; simi lar arsideratias
hold Tor standard aedit antradts, Martcesss ...

A Mooethar there are then aauntebly many ofthese seaunities in the econanyy
butwe will asider the Gse in wnidh eedh ecpit (h;n) an anly trace the J
ssaunties with payo atingait an the idosynaatic shak §" ae ecting him (ar
his M), ad an % - W e will showv that in the presat franenark this is not
rsstrictive proaded all acats an abo trace J ‘podl seauties these seaunties
summarize in factalll agents acauld do by treding in the exdsting ssaunties ofindex
n dic erantfron tharonn.

T he pay» of padl ssaaunty j is de.ned so as 1o egual the gopasite of the
aserace net anaunt (of the rumeraire anmadty) die - aronad by - all
aoats Who treded seaunties of type . H ence eedh ‘podl seaunty Gan be viened
as adam agarst the (net) pasitan of all agats in indvdual seaunties ofFa
gventpe Bythel avofl agel unbars the payar of podl seaunty gwillanly
dgpad an¥% and be gven by.

P oaP NGH I
)= i——"P huhj =4y 28
hs Mj

V\hereu} denotes the amauntofseaunty § held by agats ofspeh ﬂrr:bpencbntcf
n aswewlldon). T Hseqoreﬁimctaerysimpl...estorg )= i1 NGy %)

B1n whatHllons we will use interdnangeebly the terms aoract and seaunity.
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(adveca\ﬂeﬁsastemﬁasqoed...caﬁmoﬁ}(%)alaovxhenph LHy=0).
A Wthis hes avery natural intermpretatiat the payo ofeadh ook seaunty is d>
taned fron the paya of the uderiving seaurty sImply by aeragng aut the
idosynaatic ampaat of its retum (this is in Bct diversi..ed anay When we
asiderte tolal- aerage - retum an paltas in in.niely many exante idan
tal sseuntes).

P nangStucture. || arkets are parfectly anpetitie i.e. aggls actas price
daers inall matets. || asoer; all ssaunties that are exante identical (\Whidh
aly drerin the index n) sell at the sane price. Seaunties o ering the sane
Bpe ofirsuranc aarnstthe idasynaatic shodss in diserant v lilbBgs” arein &t
ecunalnt o the eyes of the autsice investars, ad henae we arlge shauld el
atthe sanepric 0 nthis basiswean dam thatthareis auni.ed lge am
petitive marketwhare all the (standardized) saaurties ofa gven tpe are tracsd
ether: T he beel of tradke of eedh agants will hen be negligb e with respect
1O the aggecate bl of ttack in the market, thus Justifing the assumptian of
prica teking behaviaran these markets toa!4

W e abo aadaderthe Gse whare pricss in both ..nenaal and spotmarkets are
alinerfuncion oftre el oftharrades, and are aboindgpadentiian acgts’
dosenvebke darackeristics (eg ofttartpeh). T he unitprice of seaunty j is
then denoted by g; (by the ebove perfect aompetitian assumptian, indepandatt
ofn); g~ (@pjes: T he (hamalized) vectar of spotpriass of the L aommadities
atdae( and atdate 1 when the aggrecate shak is %, are denoted respectinvely
by p, andp; ().

W ith regad © poof saaurties we impae the aondirtian that eedh ool
seaurty j selb at the qopasi e price of the underiving Individual’ ssaunty; 4 IS
then the price of padk seaunty 3. T his Gan be viened as ano arbitrage condiian
vhaeer agais are fiee 1o tracke an seaunties with payor acaingent an other
aas’ (other M i) idosynaatic shods o as wewillarge Bfey; as azaro
pro. tadto ifintermediaries are eqliatly madelld.

Inthe presantiamenorkall acats dfagven speh e thesanedxaceprds>
b, ad this prdolem is anvex A T these agants make then the sane dvaae so
thatthis wi ll be indgpendantoh ; and wi llbe desaribed by a partiolio respectively
of individual and paok seaurities |" = (5Hf; ) 2RI, b = (S50 2R,

14Sinee each \illy is pqoulated by a ..nite rumber of agenits, price t8king would not be
Justi..ed in Bctin an econany with seaunties” pricss indeed by the name of the MlEce’.
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and acosumptionpln & = (&&= E(5%);s2S% 28) 2 :The
aasumptian pln spaa..es the bel of casumptiaon at date 0| ad at date 1,
o ey passibe realization of the aggrecaie uncartainty and the idicsynaatic
uncertanty & ecting the agant

A aompetrtive egu ibrmum wrh synmetric infomatian  is then a collsctian of
prias< po; 1 h2s); (@pes >, casumption and partoloplrs Torevery agant

s type< (é;(uh;ug))hZH > ; and agped..cation ofthe payar of ool seaurities
[r5¢)]. 5 such that

Zagats qotimize Torallh 2H theplen (&; (1" 1)) solves the prcblm

X
(&G sp) 2argmax % (SU (G E(S; %)) %)

S

st
Po G Fwp)+ qd” §up) -0
X
p10) KE(S;%) Wi (%) - rsS IO+ e, ; &%) 2 SES
3
@) 2 <TFheupn2<?
Zmartets dear: X
& aw) -0 (31)
X X h
S REI(EEE) iwl %)) - 0% 28 (32)
h s
S ady)=0;323 (33

h

2thepayx ri(%) ofeach pook seanity satis. es

X
)= i WEWrEH); 323% 28 (%)

S
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U nderassumptian 1, we have been abke toeplattel avofl argell umbers
owite the Basibi ity adition Tordate 1 in (72 in tams ofcodiianal eqoec
awtias. T he matket dearing aoditaon Tor seaurties (72) is then stated as the
eqguality ofthe total pastan in individual ssaunties ofagven tpead the total
paitian in the assodated ool seaunty. Itis essy 1O shon by using acain the
L awoll argell umbears and the above spad.. catian ofthe payar of podl seaunties
that this asurss that the aggracate payar ofthe partiolics held by agants equaks
0, Torall pcssible realizatias ofthe uncertainty atdate 1, 1.e. asures Eesibilty
T his fomulatian of the equilibrium aditian Tor seaurties implies that trades
amang agas of diserantindexn (aacss dicerait Milbgs) tBke plkae bath by
ampasating g ad shatpaitias in the sane tpe of ssaunty in dic erent
M=’ (e by aggregating together thalr pasitias in this seaunty)) as well s
by conpersating thar net total pastan with pasitias in the assodated paol
saaunties.

I'tis immediate o s that the setofFseaurties” priass precluding arbitrage o
patunities is ananempty, goen set Il asower; bath the agats” dxace prdblEm
P, and the equilibrium prdolEm ae ..nite dmersianal and well behaved prdo
Ems. T he Tolloning result then Ollons by an gpplicatian of stendadd aagumants

T heoram 1. U nderassumptias 1-3, a ampetitive ecui ibrium with symmetric
infomaticnexdsts, sudh thatthepriceofeveryssaunty § 2 Jis *Aar, adtiaally
ad : X X X
9=y REWIEW= 8 Wy reh)
%28 s2S %28

orsanel ~ (5 ) A0

L etR daoke the S8 £J payax matrix wth gneric elbemantr ;(s;%); and
S[R ] the Inearspace ganerated by the columns ofR - W ealbohave

Caollxy 1. If inadditian SR 1= < ; aampetitive eqpi Ebriawith symmet
rc informatian and &r prics are P arcto gotimal ad sudh that arsumptian
allccatias anly dgpad an the eggracate dhodkd (e allidosynaaticshads are
lly insured).

W hen R 1= <F wean say tharefre thatmarkets are compkete and that
e aboe martketstrucure allons 1 decaTralize P areto gotimal allocatias via
ssaunties with exagaasly gven paya . 0 ur result amplbEnatts the resuls of
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I aglland Shafer (1992), Cass, Chidnihisk and W u (199 6§ vwhare bulding an
the argnal analysis ofil alineud (19 72), P areto qotima are decarirallzed via a
sstofmutual insurence aotracts.  1'tabo an. mms the Bt that the rsstrician
we impased an agaits” bdhaviar; by praeverting them from trading in ssaurties of
diz erantindexn, is notbinding

R emaxkk2. T haugh the setofava bk seaunties is taken as gven ad ..nenaal
inermediaries are notepliatly madellbd ampetitive inlermediaries, Whodesign
and market thee saaurties, acould be introducad with no substantial dange in
e strucure of the madel or the de.nitan of an equilibriun.  In partaila;
the ecoamies we study are equinala Tt to eaoamies in whidh intermediaries tale
paitias in indvidual seaurties, ampeansate them aacss ilkEsss’, adisste an
thatbaas pool ssauntes. |ntermediaries maxdmize pro.ts and actanthebasis of
ampetitnve anjectures. T heaaditahweimpased an theprice ofF poof seaunties
Tooetherwith the spaed.. cation oftre marketdearingaaditan forssaunties imply
ten thata zero pro. taadition holds, ategu ibrium, Torall intermedianies.

T his eguinalena betnean the pad.. catian of the model with an exogenasly
g\en sst of .. nendal markets ad the ae with ampetitive pro. Emaxmizing
inermedaries extencs 1 all the Tdlloning anallsis of ssymmetric informatian
eqonanies.

4. A symmetric |nfomation BEconamies

In this section ssymmetric inomation is introducedt. div erantinfomatian struc

s beding o draait tpes of eaonamies with ssymmetric infamatian are
presented. W e showv that in these ecoanies the edstence of aampetitive eou-

ibria ot be proed under the samne set of assumptias as Wwith symmetric
infiomation (i.e assumptias 1-3 are no khnger encuch 1o asure that aaompeti-

e equilibria exdst. T he nature of the edstace prdbbens is idai.ed ad is
shonn 1o be comman © econamies with varias kinds ofinfomatianal asymme

tes. T his will proade the basis Tor the determination of additical adtias
udervhidh ganeral edstence results will be proed in section 72

41. A derse Sebcion Ecoaomy
Casdarte e invnidx
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2treidicsynaaticshodss (8" ), 24 1oy are realized attthe begiming ofidate
butthe realization of s' " is privetely doserved by agae(h ;n) and beaomes
anmanly knonn anly atdate 1::

L et the structure ofFmarkets be the sane a6 In the pravias secion. A tdate
0; markets Tor e L aonmadities ad seanities goen. Farevary n there are
J ssauntes with paya caatingagitan ((8"); %); in addtian, there are J poor
saaurities. A tdate 1; after the realizatian of ((S"), 2y ;%) beaomes knoan o all
aats, saaunitiss iquidate tharpayo ad the commadities are again traded an
sootmartets. A Il markets are perfectly ampetinve ad we ea@amire .. 1Ist e
Gee invhidh all priass are restricted 1o be ineex-

W ith the abowe infomatiaon structure the econany W ll be daradterized by
e presae of advarse sebedtiatr atdate 0 agants tracde aotinge it seaunties
having dir erait infomatian oer thar payo .  In partiaulr eedh agat (h;n);
befae dhaxing the bel ofFtracke in ‘individual seaurities, knons the realizatian
ofs""; i.e. hes same infamatian over the payar of these ssaun ties.

Sinae the eanamy is e ad all indvdual seaurties of a gven e ae
traded toether in a singe market. the private infomatian of an aggitoer an
idsynaatic sourcee ofuncertainty w ll heve anegligbke impactan the total bal
oftradss intemarket | saassgua e in the presattimamenak datel pras
an aly el the infaomation attanad in aggegaie trades, and this aan at
mastbe the aampaentoffthe aggrecaie uncertainty wnidh is aarelated with the
apts’ 9gak. T hus noidicsynaatic uncertanty can be reveaked ategu ibrium,
i.e theequlibrium will neverbe TUlly revealing (dis erantly fran R adhner (19 7).
Far the diarity of the epasitian, but dearly with no ks of generalityy, we will
assume here that the aampaent of the agrecaie uncertainty wnidh is reveaked by
agpgecaie tradss isrull e

2te idicsynaatic shods (ad sigak) (8' "2y nay are independant of% -
W(s=%) = %(s) 8% :

T hus noinfomatian is revealed atta ampetitive e ibrium.

A fomal desatptian of the egents” prdblem and a de. nitian of aaompetitive
equi ibrium Torthe adverse selbction econany is now presaied.

L etg; be the price ofseaurities of type j (acan, by the assumptian ofperfect
ampetiian te same oralln), axd jg; be the price of the essodated ool
ssanty; 4~ ((@pje0); pe and pi (%) are cammadity spotprices. || asoer; we
w il still asider the e in whidh egent (h;n) is risstricded o trace anly e
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J ssaunties aatingettan his onn idicsynaatic shodk s' as well as the J ool
seaunties !

6 iven the assumed infomatiaon struciure the agaitwill doce te bel of
tradss atdate( ; inssaunties and cansumptian goads, after lkeaming the reallizatian
s" ofs' " :H is partiolio and aasumption plas are then aaitingaitan s’ -4 tthe
samne time his date 1 aasumptian plen will speafy novthe el oFaasumptian
Toreary passibke realzation of the remaning uncertainty, i.e. Torevery pasibke
vabesi' 7 ((8"%)e 1) ofthe shods a ecting the other agants and orevary ¥ -
SeeFHgurel:

W ew ll see below that all agants ofthe same e e the same qotimizatian
pradblem, that the EesibE setis anvex ad thar dojective Tuncian is strictly
axxae; thargtmal dace therekae willbe a6 in the Gse ofsymmetric infor
matian, idatical foralln (ad the indexn Gan then be anited hate).

L etSih 7 1S ad%(si'=s") T U (@™ = "Nen=s"): T he casump-
ton ad patiolo plas of agaits of pe h are then desaibed by the vedars
W EHWE ) = GHE) 556 ) D 2RIERY; ad EE) = (¢(EN);
EE) = &EiME;S)sih 2Si% 28) 2 <ESD 9 29 gdaed
taned as solLitias ofthe Tolloaing program:

X
EE) ) E)) 2argmax KEHE I =SHUEGS) Pl

sihy,

st
Po K(S") iwg)+ q (S ik (S) - 0

X X
p10k) K" ;%:8") iwi(Sh) - WiEIrs 1)+ S G);
3 3
&%) 2 SE£S§

EEN2<C T E R E) 2<?

T heunitpaya of poof seaunty §2 J is agan de.ned by the qppasite ofthe
aerace tolal netamaunt (ofthe numeraire aanmadi'y)) due to- aroned by - all

By eshaud note honeverthatin the presence afasymmetricinformation this restrictian doss
notbind anly ifitis assumad that agants are unebke o ‘aatol Tor the idertity (in particular
e M) ofthe partner ofeech ofFtha rtiarsadtias i.e. oivwham they are buying arselling
the antractfran. In thatse pool seaunties summarize egain all thatagarnits auld doifthey
were ebke totrace all “individual’ saaurities, induding the anes ofthe other Villeoes”.
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aoats Who traded seaunities of ype g Taralln ; this is when the aerace is well
ce.ned ad ittakes an abittary \vale athernise

( P P h P P
" e GOGED. P h
r_pi (3/4) = i hat I oy %ﬁ')u}(sh , If h > sh /4(§q )u_](§) 60

;%28
arbitcary; if | " L UEHE) =0

41
L etR ? be the§ £J matrix with gericelementr ().

A competrtive egu ioium wih advarse selbction s de.ned by a spad..cation
ofthe ool saaurties’ paya R P; acollectian ofpriass (g ; (01 C4)).2s ); ), and oF

aoingantaonsumption and partoioplars Torevery agars” e (G ); 1 (') 1) (S7);

s' 29 ) suchtat

=frallh; the pln (EE ) (S); 1y (81);8" 2 F) sobes (Blo) atthe pricss
(o 10425 ); @) and poof seaties’ pay RP;

2ammadity markets dear:
X
S RE(GE) iwg) -0 42)
h =l
X h>< i ih h ¢
SRE (@ETES) iwish) -0 828 (43
h s

Z2saunty markets dears Torall J2 J -
X : ¢
ST RE) WE) 116 =0 @4

h gsh
=2the payo» r}(%) ofeadh poof seaunty jsatis.es (7)), Toralld.

411 W hyBEdastenceis aP rdbkem withA dhverse Selectian

T he presence ofacherse selectiaon, sped.. Glly the fectthateaedh agant(h ;n ) trades
ssaunties (ofFindexn) by haing same prate infomatian oerits payas, posss
™0 man pradblEns o the analysis of this econany with respect o the Gee oF
symmetric infkamatian axrsidered in secion 72
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1. Fessibhity. || arket dearing Tor the aggregate pasitias an individual and
the assodated padf seauties (as in anditian (7)) is no lohgeraxaugh
ensure fesbi ity ofrades in seaunties.

T he prdolam is thatnowvssaunty holdings unlike in the Geee ofFsymmetric
iniomatian, are not the same Tor all agats of the same tpe h as the
portiolio ddae ofeadch agant (h ;n) dgpads an the dosernved realization '
ofthe sigal s"" - Since the payar of the seaurities purdnesad albbo dgpads
an ' ; the individual partioio ddce is then conrelated with the retum an
te patidlo. A sacsaguene the aggecate retum an the pastias held
by agats in agven aotractis no logera inearfunatiaon ofthe total el
ofrackss in thataontrect |n partiauler; adiian (72, wnidhis the direct
analog e ofthe market dearing aondiian (7)) aasidared forthe synmetric
infomation Gee doss notasure thatthe agpgrecaie paye anssauntiesis(
(ad this is doviasly rieoulred Toragaits” tradkss inssaunties tobe ssibB):
X X
S e G IGE) i E) = 0 45)

h s

ssedhis suppae (79 urthermare we hae
B)h L Ig:h hESME") = lﬂ;lhl:lbshqg:ih HEHW ") = 0 (e tasacias in
‘irr:ivicbal’gld ‘pg:l’semr’rﬁesdea’ =

- h h - F h p h -

T rﬂ-" whke Ph s Psh 1/4(§)l1pj(§) =0 Impl6 h s sl/“(s)rj(g/“)ilp;j(§q)_ 01
peeqplty” | " (") = 0 does ngkimp

hat SHEISIME) = 0;sinetetem | " L EEHE) an
notbe Bctored autof this sum when i} (s") depends non trivially ans', i.e.
when adverse sebction matters!©
T he natiure ofthe prdblEem can be diearly seen by aasidaring the Tdlloning
extrane Gee. Suppce sigal s implies that the retum an buyingacaran
indivicdual aantractewill be hidh vhile s° an the aontrary impliies thattthe
retum will be o/ T hen ittmay hgppen thatagants who recaved sigal s
will buy this aaract, wWhi e agants who recaived sP will el In this ese
ewan it the aggeate pasitian an this tpe ofcatractis 0, sl in perad
1 the agaits Who baudht the acatract canot be paid aut of the proossacs

p By thauch the expressian de.ning the payor of the podl seaunity is not de..ned when

hal e BEMNEM=10, and hene the payar ofthe "padk” can be setatan arbitrary valle
inthis e the statementin the textis true no matierwhatis the payar ofthe podr in this
le==2Y
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fran agas whosod it sothatfeesibi ity is notsatis..ed.

A tamare graral Belwnwe an vew the ealbi ity prdolem as arising fram
e Bt that eedh of the \varias aotracts of the same tpe is nova dF
frat djpect not anly expcst (es the realization of the paya dgpads an
te villerp) butaboexatte as the bvel oFtradss by an agaitdgpas an
the spad..crealizatiaon ofsigal received oerits payar . 0 nthe atherhad
with Inear prics, anly ae price exdsts 1 dear te market Tor all these
anteacts.

. A atace. A gaits have edditianal arbitrage qoportunities.

W ithsymmetricinfomatian the setofseaunties’ pricss precldingarbitrace
is alnays naneanpty and goen. 0 ntheatherhand when agats have pnivate
infomation oer the suppartofthe payar ofFsaaunties (s in the situatian
we are asidaring) this sestmay well be enpty.

I ae predsely, the sst

X
KE) “T2R7 1% 2<%;0=  hanar (s %)g
sihy,

denoies the setofpricss ofthe J individual seaunities preduding arbitrage
patunities to agaits of pe h when they dosernved state ' - T hereforg
1o noaca it o have any abitrace qopoartunity wWe nestt

h2H;;291K(Sh)6’ 4
T he geater the set of saaurities with payae aotingait an (8" )24 naw |
ie te lger the insurane o aad ganst te statess oaer wnidh sane
agTs hae pvate infomatian, te ks lkely is thataoditan (| A ) willl
besatis.ed. In pariaubritwillalnays be enpty ifR  hes TUlll ek sothat
un resstriced tracke in aaompete setamarkets is notssibke In the presait
Statian.
A can the nature of the prdolem Gan be dearly seen by aasidering an ex
tane e b gais reE\e dis erentsigak oarthe TUture realization ofthe
idcsynaatic uncertanty;, so itmay hgppen thataget (h;n) knons that
same shak realizatian s is notpassible Whi e same otheragent(h6n) gves
itpaitive prdosbi ity Suppce there is a seaunty paying ae uitin staie
s and( in all otherstates. | cabitrace oraget (h%n) requires thatthis
ssaunty selb ata paative price Wwhilke noatbittage Toragent(h;n) requires
that the ssauntys prce is 0 - H enae the noabitrace setis anpty in this
e
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42._H idden Infomatiaon BEcaoanmy
Casdarnextthe Gseinvnidt

2the idicsynaatic shodss (8'" )24 noy e realized atdate 1 and may be
aoneblted with % (as in the synmetricinfamatian Gee);

2the realizatian of S is privately doserved by agait(h;n) - before the real
ization of% iIs aammanly dosernved - and neverbecomes knoan tothe ather
agais forallh;n:

U nder these aoditias aotracts with payor directly aatincggitan s aan
no lkongerbewritien, as ' is privete infomatian and neverpublidly doserveble.
T hus agats will anly be abe 1o get sane insurane agairst thrar idicsynaatic
shads as Iog s this is ampatible with tharincantives. W e w il model this by
s daringssaunties Whcse payae  is aaingaitan whattthe agants say ebautthe
staie anthemessagss they sand after Eeaming the realization oftha ridicsynaatic
shodk

I ae predsely; Et) " be the space of messages Whidh an agantof type h
cnsad. W ewill sssume thaeh " is .nite; EEM " abo be its cardinality ad
deoiebyn " its grariceEmatt(we can hae Trirstane | " = S'; ie eadh
agt simply anancs ae of the passibE statss he hes pmvately doserved).
Fareay n there ae so J saauitiess whose paya dgpaxds an the realizatian
of%, ammanly doserved and an the messagss sait by agaits ofindexn oer
te realization of (8" )y oy - 0 ne unitof seaunity § § = 1550 pays r(m ;%)
units of the rumearaire anmadty atdate 1 wenstate ¥ is realized adm —
MLmmmi)Y2M = 1oy M " is the colledtion ofmessagss santby theH  agants
ofindexn : In addtan, thare are again J pool seaunties assodated with eedh
tpeof indvidual ssaaunty, and the§ £J matrixR P, vxihgﬁ'relicebnmtr}(%);
desaribes tarpayor s.

Boaptir this dreace in the goed. cation of caoradts, the strudiure of
martets is undhangad. Spotmarkets Torthe conmadities and seaunties” markets
goen at date ( ; before any realization of the uncertainty. 4 tthe begming of
datel agets sed tharmessage; the realizatian of#, as well ss the messags are
tHen anmanly dosenved the payar of catracss is determined and kquidated.
Spotmarkets subsaguaTtly qoen whare the aonmadiies are treded. || arkets are
ampetithne. A s in the Gee of advarse sebection we aasider .. iIst the Gse in
whidh pricss are restricied 1o be inear; in partiaular; g5 is agan the unitprice of
seaurtties of type j (ad jq; the price of the assacdated ool saaunty).
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T o aesure that agaits are abke 1 doserve thar onn endonmaittwe will ako
assume here et

=2the adonmaittofagat (h;n) dgoands yoan the realization of% and §'"
aly.

U nder the presait daracterization of the individuaks” infomatian structiure
and of the nalure of the existing seaurties agas an eplatthdar pmeate in
fomation o e ect e paye of individual ssaaunties. T haugh agats hae no
priate souree of infamatian When they trade ssaunties atdate () ; they do ake
into acoount thar e &bty 1o "dooe’, 1o a artan exiant, te bel of e
retum an these seaunties. T he markets Torsudh daims are then davadierized by
the presanae ofF hidden informatiat’ .

R emarkk 3. W e can nowvsee mae predsely hovthe non triviality of e dace
of the message sent by aganits (ad haae the Bt thak indesd sane anaunt of
inurance egarstthe agaits” prvately doserved states can beadhieved) is ersured
by the Olloning Eatures ofthe infamatian strucdure

(@ the coneltion of (' " ), oy aacssh ;

(b) the coneltian of ' with % -

In the presance of (8) the message agent(h;n) will dhoose 1 sad will not spi-
clly be a aastantmessace (the same oralls") ifthe seaunities’ payar depancs
Jantly an the messages sat by all egais with the same indexn (i.e. by agants
whaee privale infomation is aonelated). T he sameis true under (b) ifssaunties”
paya s dgpad an the ammanly doserved state ¥ as welll as an the aganits” mes
sages and ifthese are sentby agaits befare Eaming the realizatiaon of 2B oth the
Jantdgpadence of saaunty paya's an¥% ad the messsgem satby all agats
with the same indexn as well as the Bt that aganits” messagss have to be sait
bekae the realization of% is aammanly doserved are impartant then o asure
thatwe hae non tmial message dacss.

T he ctthat aarelatian may induce sane disdpline an the aganits” gopoartunistic

T he vary dose simi ity with the diessical cese of maral hezard, where agants Gan avect
the distribution ofseaurities” payo s viasone undoseneb e actian, shauld be novmae evidat
T he audal distinction betinean adverse selbsctian econanies an are side and hidden informatian
as well ss maral hezard econamies an te other; es in the Bt that in the .St a2 the
infomaticnal esymmetry arises befare the aatract is siged whike in the ltier agats hae
no private infamatian when theirtrades in seaurities are deddad essymmetric informatian anly
arisss ata bfer date (see aboH artand H dimstram (1987)).

22



behaiarad so enhance inantives is well knonn in the maal hezard Herature
(@ & be viened as an abstract ripresaiatian of a situatian of reltne perfor
mane ewdlation (sseeg L arearadR aeen (1981)), whike an goplication ofthe
ideabehind (b) an be oud inTonsad (1982). A s itwi ll gopear mare dear
Eier; inthe presatframenarkk Where the aotracts treded are stendardized aon
tracts and straged ety adiitias may nothbe (are not) enfacebke thealy
inantive ampatibeEddeis ativialaeifrather(@ nar(b) hod (ecuivalatly
the acpits” otimal messege Wi ll be aastantifssaunties” paya anly dgpands an
shm.

L et us desaibe now the agails” dace prdolem and de. ne aampetitive equ-
ibria foreconamies with hidden infamatiaon.

Eadh agait (h;n) foss hare the Olloaing qotimizatian prdblem. H e hes
1 dooe (i) his date 0 arsumptian el ¢&" 2 < ad partolio hodings
@by 2 <95 (i) themessage plnm " T (0 11 (S)goss) 2 (1 )S; sped-
g the messace osad atthe begming ofdate 1; Torevaery passibEe reallization
of$'"; (jii) his date 1 casumpian pbn &" = (&"@;m i";s");% 2 §;m it 2
M ih g 29) 2 <8 'S opedfing the el ofacarsumption revery passible
realization s’ ofhis idicsynaratic uncertainty, % of the aggrecate shads and every
passible collction ofmessages m 1"~ (M "nasn ) sentby agents of othertypes:

T he timing ofan agatls ddcas is illstrated in Figure 1.

Famally agent(h ;n) hes then 1o sole the Bllloning pragram:®

" n n n x i N n - gn.
(@& m "y 2argmax % Egm T SHU(GET; G Ggm Tish)
%m ;s
&)
po G iwg)+ A" § ") -0
_ P .. _ _ P ..
SIOX CAGLREED N RTTED) I G CO RN D L I T
8,28:mih2) ih:dh 29
é;n > {(1+§M -hS“);(uh;n;uE;n)zéJ;m h:n 2(M h)S1

188y requiring d™ 2 < €% "™ \\e are implidtly impasing the condiion that the el
of aasumptian ofFagait (h;N) hes 1o e in the aasumptiaon set Tarevery passibe message of
agms of gpe P& h even thaugh sone of these messagss may be gven zexo prdoebi ity by
%@ iN=siM) T his may gopear unduly Ksstrictive in particularwhen markets are inaompketg
and is mainly motivated by reesas of ted nical anvenience.
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] _P e S h — o
wherel, (¢%;m ih;sh) an @S UM h=sihyandii(n ih=sih) Tt et "=
desaribes the prdoshi ity distribution oer the messages satby agats of ypes
h°6 h Torewery passibk realization of tha ridicsynaatic uncertainty,

T he agnts gotimizatian prcbkEm P, is nov a nanraonvex prdblem: the
aget’s ddae setis dearly notanvex sinee Ml " is adisaete set B uteven ifthe
agatwere alloned 1 randamize in his dxaaee ohwhidh messege toserd Torevary
realization S ; his prablem wauld still be notaovex (as in thatceee the dojective
TUnctian is notaanae). T he Bt that agants an dhocse both the unitpayoe
Matharmessagp) ad the quantity traded ofeedh individual seaunty generates
in ctan inneratnan aanvedty in thardyace prdokem. W ewll shovthat the
eaonamy Gan be ‘aanvexd..ed’ by eplating the lrge number of agats T his
recuires that ex ante identical egarits bahae dic erently atequiibrium, 1.e. may
end up dxasing atequ libium, diceratt ek of trades and dic erarttmessagss
(this eplarns why we auld no longer anithare the indexn in the sped..catian
of the agats” prdblEm R} ). 4 s aaosequenas even thaudh each agantdhoosss
O sad asinge message in eedh stale, the distiibutiaon oerthe passible messagess
satby agants ofeadh gven typeh as afundion oftharstate % (m "=s"); willbe
Nnan degenerate.

Inpartiaular; wewi llshovthatitis enaugh toaasiderthe Geeinvwhidh agaits
of the same type will make atmastan abittarily bace but..NE° numberV of
dio erartddaes atenpi ibrium, denoting by &°; 1" 7510 ;m " the°-th ddce of
agas ofypeh andby <*° the fradtion ofegats of this type makingsudh ddas
O=1;:5V:

A ampetitive egu librium wh hidden informatian is de.ned by a sped..ca
tion of the payo OF pool saaurties RP; an amay of prias (o ; (01 (4))u2s ; Q),
a adlbcion of aasunptian patolq axd messace plas Tor agaits of type h

¥T he presance of nonanvexdties often dnaradterizes agenits’ prcblEms in the presence of
maral hezard. A nother raute O oeraome sudh did aulties is lloned by P rescottand T oarnsed
(19 84a); in ta rsetup the space ofadmissibkeindvidual dhdass is enlarged toallbowor btieries;
e aavexd. catian is sointroducd atthe bvel ofthe individualks” demand. Kehog L evineard
P rescott (199 8) have recently shonn, Tor the econany aasidared by P rescott and T oarsad
thatessatially the same equi ibria dotain ifsungpotunceranty is introducad insteed; s shoan
by Shelland W rigt (199 3) sungpats provide gaenerally anothervway 1o "aanvedy” an econamy,
agpinatthe beloftreecoany. Seet avatt, Kdaster; Q inandShell (199 7) Toramae ampkete
disassian ofthe relElias anag these variaus rautes 1 deal with nonaanved ties.

201N this ezee the L avofl arge | umbers éan still be explated in the Besibi ity aanditias.
W ewllshavthatequi ibria satisk/ing such anditian alhays exist H onever; there may abobe
other ecpi ibriavwhich viokte it
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with thar reltie frecuecy in the paoulatian of agaits of that tpe
(&7 075 125 =)oy 5 and prdebi ity distributias o/erother types” mes:
%(%(m ih:Sih)SihZSih)hZH ; Torallh, sudh that

=2freayh all plrs (&7 n "),y are soltias of (F)) atte
prics (po; E1C))os ;0); ook seaunties’ paya R P; and distribution oer
otheragats” messace strategies (G (M 1"=S1"))qin ogin ;

2grallh ¢ "=si"))nogin is arsistEatwth the friequency oftre stratie
ges dhasen by the papulation ofindividual agants ofeedch peh 6 h -
0 1

- - x Oo
(@ h=si") = :h%h@ S5°A 4.9
oq hOo @Oz hO

2ammadity markets deaxr:
A !
X X .
S FEE i) -0 @47
h o
0 1
X X X o ) ) o )
w0 Sy "=siNGES Gm ) FwiE A -0; 8L
h S om ih
“43)
2goaunty markets cdears Torall j 2 J;
x x =0
. O ik =0 “43)
h o
2the paysr ofeadh podf seaunty §2 J is gven by.
S PP e o 0 I @ ) o
% i PR e ; E
P P oo e o =
rs )= . oy 60 Y 2§
P P o
- arbikary; if " 0= 0 ;
(4.10)
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Sine the paye of the individual saaurties treded by agaie(h;n) may de
pad as well as a1 his message an the message sentby agaits of dic erant pe
butwrth the same indexn ; astrategcelbmattis intraduced in the agats ddce
prdblem. Caxditian (72 requires the arsistaxcy ohwnategait (h;n) aasiders
10 be the prdoahi Ity distributian oermessagess ofagants ofather pes with the
actual freouandes ofthese messaass in the papulation. Itasures that as aaam-
paatofthe above equ ibriun notian, wehave all ash equilibrium in the agats’
message gane. T he Bt thatitis the distribution oer message daass in the
whoke paoulation 1o be acosidared Ollons fran the anaymity prgperty of this
game (egats do notknow the predse identity, and hanae the messace strategy!
ofthe agmits in the paoulatiaon draradterized by tharsame indexn ; and an anly
bese tha rbehaiaran the strategy ofthe poulation aerace):

T hepaya of paol ssaunties is abo endogaasly determined s in the Gase
ofsymmetricinfomatian and advarse selbction eaonamies, by threpatidiodaas
ofall agats in the papulalian. H onever; sinee the directer ectofeadh individLal
aoatan the padls payar is negigbk this is t&ken as gven by eedh acgit

421 W hy BEdastence is aP rdolem withH idden Infomatian

T he main prdolems pased by the presence ofhidden infamatian Torthe viabi ity
of markets Tor aatingent aotracts are the same as the aes we found uder
aherse sebctiat

1. Fessbiity. T he nonaonvexdty in the agats” daae prdolem implies as we
noticad thatex ante idatical agats may doase atequ ibrium, dic erant
partioics and div eratmessass. A saasaguene te payosr ofaseaunty
w il depad (nat inearly) o vwhatis the patiiodac ofteagait W e
e so AN the pradolEemn that the Bt that the market dearing codiian
Torssauntiss is satis..ed does notimply that the aggracate paya will ako

2y ealbwv® N = ¢ ™),y 10 be any real vedor in the simpex ¢V i even thaugh, with
auntzbly many agaits we shauld Eimitaur attention 1o rational numbers. Since ratical num-
bars ae dase in te reak, the equilibrium we dotan is strictly pealding an goprodmate
equi ibrium. T ooeraome this Bctwe aulkd have aasidered withautany dange in the nature
ofthe resulls, the cese ofFa aotinuum ofagats, as ind umamn (U9 65, and made gppeal o the
resulisbyh H gjjar(1995) adY aeng(l998) anthel avofl argell umbers in sudh framenork

26



bel :
Famally, ifequatian (72 haolds ad in additian

X hX o ho _
s THy =0

h o

itdoss notnecssari ly oo that
0 1
X X X i
M uEw@ B =stYS g @ ") WA = 08

h s oqm ih

4.11)
hance the oAl paya may notbel( . W eseein ot fran eressian (7),
that the messace sat by an atbittaxy acptof type h; m 'V; dgpands an
the sped..c el oftracks of this gt (" &V); and thatthe agcprecaie
retwm is a nan inear Tuncion of the total bel of tradss so that ecan
agprecaie partioics and payar s cannotbe separated 2
T he aagumeant paraliek exactly the ae of the previas section Tor adverse
sebction ecoamies. T he intutian is abo essatially the same we éan
have agats whg having baugitaseaunty, sad amessage impMingahich
paya, vhi ke agats who sald the same seaunty send amessage indudng a
bwpayas, sothatan the whole total paya is notl ; and feesibi ity is not
satis..ed.

2. A ottece. T he et that the acps an ad ect e payar of the seaunties
via the dace ofthrarmessage (have the passibi ity o determine tosame
extat the suppoart of seaunties” paya s) gves them addiianal atbitrage
gopartunities.

I ae pradsely the setof priass of the J ‘Tindividual seaurties precuding
abitrage gopartunities to agats of ypeh is gven by
X
K" “R2RY 19278595 @ "im %) 81 g

mihg,
T herefoe Torno agait o hae any abitrage gopartunity we nesdt
\ K"6 ; o A9

h2H

220 n the other hand, ifall agats of the same type h make the same ddae of partiolics and
messages, i.e iFU™;m"Y do notdepend an v; itis immediate o see fiom the eressian in
(7)) tatto@al retums willl be a inear Onction ofrades:
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I'tis essy O see that, as Toradherse selbection econamies, hereisattade o
betnen the am of ensunng ey insUaNeE opoarunities, tus requUiF
ing that seauties’ payae are na tivially a0 ected by the agants” messace
daacs ad the need ofpreventing arbitrage gopartunities.

0 n the ather hand no spad...¢ additiaal prdolEmns are caused by the non
anexdty ofthe agents” dace prdblEm. 1N econamies with hidden infamatian,
Nnatranedties are then a saure of di¢ allies Tor edstence aly In e sase
that they induce the same conelatian of partioilas ad returms hidh wes atthe
raot ofthe prdblems we hawe identi..ed Toradhverse selbectiaon econamies. W ewll
show in the next section that exdstence Tor eaonamies with hidden informattian
Gan be establishad uder essatially the same aandiias as Toradverse selbciaon
eqoamies.

R emarkk 4. I ta mae aostriect el we aan view the main aaseguee of tre
presence of asymmetric informatian in markets Tor antinga it aatracts s the
inducd aoelation of patiolas ad retunrs, ie the Bt tat te e ecline 1€
wm an aanract of a gven type is notarstait thraughaut the ecoamy ad
the quatity traded Wil tpically be div erent Tor dic erent b ek of the retum.
T his feature is indesd acamman both 1o advarse selectian and hidden informatian
eaoamies (as Well as maral hervaxrd ecoomies) and is the sauree ofthe edsta e
pradbbEms we disassed. |n partiaukar; whi iewith acherse selbction these divc exencss
in the returs o agis trading a aatract denve from e ecgenacsly gven de
padence an s oftte payo (ad the way aganitis” partioics \ary as a Tuncian
of s is axdogaasly determined), with hidden informatian both the prdozbi ity
structure of partioics ad of retums (Ma the messege dd@), i.e thar dgpan
dence anv; are adagaasly dsen. T his ephlars the sase in whidh acharse
selbction ecoanies Gan be viened in aurframenark as a reducsd form ofhidden
infomatian econamies.

5.A N anBdastace Bampke

IN the prevass sectian we idanti..ed tho diessss of prdolams Tar the edstence of
ampetitive egu ibria aanaaming the aggrecate fesibi ity ofFradess in individuald

atracts ad the presence of arbitrage gopatunities. W e presatthere a rdoust
eanpk of an advarse selbctian econany Tor whidn no aampetitive ecui ibrium
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edsts, andwe age that the reeson T the naonexdstence is indeed the Essibi ity
prdblEm desaibed aboe??

Casdaranecoanmywthaeacanmadty (L = 1) and countebly many acats
dlloftesametpe(H = 1):Casumpttar oy Ges pleatdatle 1: T hareis
no aggrecate unartainty (8 = 1). T he idisynaatic shods have o passibe
realizatias 1;? ; ad eedh agait redEaves ae autofF o equiprdoebe sigak at
date(: g arb:letly ~ %(=g9) axd¥%, ~ %(1=b) be the prdoebility of (idio
synaatic) state 1 aonditiaal respectively an sigalg and sigalb?4 W e assume
thatw (1) > w(@) axd¥y > Y%p; hence agats who recave sigal g aualfy es the
‘g risks” (.e. haave a higaerprdoshi ity of the goad realization of thar future
inaome) and agats with sigal b as the bed nsks’. 4 gais haeVanll eumam
I agamstem preBrencs oar asumption with uti ity naian ofthe Tdlloning
fom: Ihc

A fer bEaming his sigal butbefare knoning the realizatiaon ofhis idicsynaatic
unceertanty eedh acapitan tracke to seaunties 1;2 . Seauty 1 pays ae uit
of the caanmadity when the eganit’s idicsynaaticstatke is 1. Similbrly seaunty ?
pays ae untofte conmadty in idosynaaticstake? . L etq ad 1l j g danoke
e (namalized) pricss of respectinely seaunty 1 ad? :

T he budget aastraint of an agatwho recsived sigal g is than®®

h@a+ @A 19=10:

Simi larly Toragants who recaved signal b:

T he agents” uti ity maxdamizatian prdolem subject o the aboe aastrantcan
be esslly sohed in this ee and yieks an eplidtepressian of the danand Tor
asumptian in the twoidesynaaticstates (respectively Toragats eEvngsig

231tis essy O arstruct eamplks where eqpi ibria do not edist because agats, a6 aaase
quance ofFtha rprivatie infamatian, have ubaundad arbitrage qopatunities.

24T hough the struciue here of the idicsynaatic uncertainty and of the agants” signak may
gopear shidtly dir erent from the ae desaibed in the previas sectian, the presatt econany
auld have alo been witien, atthe asstofFsome extra notatianal burden, pradsely in terms of
thatsame struciure

25 In the presaritset up, since there is noaggrecate uncertzinty, the tolal retum an the agaits”
pasitias in an individual’ seaurty, and haee the payor ofthe assoaated podl seaurity, willl
alnays be deterministic. A garits will then alnays be abke 1o ieplicate the pool s paya (or
perectly hedce i) by trading the tho individual’ seaurties. P oof seaurities are then redundant
here and need notbe expliatly madkelled  as bhngas we donotimpase asgparate marketdearing
adtion foreach individual seaurity (see honeverthe ..nal sectian).
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nak g and b): = -
€;0) = Y av @+ Ligw @)

319 ~
@;0)= (g PLINO o
:b) = @y Aigwe) .
cclsb)— 1/4b =q _
@;b)= (L jhy) HEEINO

T he market deaxing condiian orthe aammadity is°©

Eig¥hg + Qibiot (L i %))+ A i%)E)  (G2)
= W@t W@Whpt @ i %W Q)+ (il @)

A acompetitive equi ibrium is then gven by aprice g and a casumption vector C
such et () ; () hold.

Farthis econamy the set ofFno arbitrace prass is nanempty, ad is gven by
allpriasq 2 (0;1). W ewllshaovthat, noetheless Toran gpen setofparametars,
a ampetitive egul ibriun dass notedst

T heexasss danand Tuncion (ecuinvaliantly the overalll pro. tiunctian) e dotain

fion (72 is antiruas ©rallq 2 (;1):H onever; wWhen Wg)(éff;g) > qiis this

fnction hes aregative valbe both vwhen 17, > ;45 andwhen ;9. < (i s
I'tisessy Oseein &t fron theeressias oftre agits” demad, thatinthe..1st
Gee agents willl be buying insurancs No matierwhatis the sigal recsved ad
w ldothis atmare then arterms, whi e the gqopasite heppasinthesscod Gseg
solhatpro..BV\ilberegaﬁ\einqahsitaﬁds. Forintermediate \vales of the
reltive price (; iy ds o < 105 < (1;4349))1tesigw of acgrecate demand cannotbe
unembiguasly determined withaut further resstrictia s an the parameter valles
ofthe econamy. 1N the nextparagrgph we presanitan gpen setofparanetenalles
Torvwhidh aggrecate exasss danand is necatlive abo at all inteermediate priass, so
thatnoaompetitive equi ibrium exdsts. | alice thatthis factis adeararsequance
ofthe asibi ity pradblem we disassed in the previaus section.

Casder then the Tdlloning spad..catian of the parameters of the eaonamy.
w@)=08w@)=02;%,= 2;ad¥%y =02+ 22> 0. Forthee\ales tte
adition 2% 5> b s 2> 0 3:SoMing equatias (79 ad ()

w@®i%g) @i%o)

29T his is abo equivalnt O the reguiremant that the sum of the oAl payars an the o
edsting seaurities equal zerg i.e. can be viened as an overall zero pro. taodition.
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Torequi ibrium pricss ad allocatias we ..

c¢1' ) 94 i 5902 48§ 352 12573 418024+ 12 8%+ H0%23§ D0%2
-9)= 2+ 10252

@;9)= ©Bh+ 16§ 8% § 22
Cclb)— 'f)4 .11542522 218I02L22+821/i5.2216)21/2+1001/z
c@ b= 6%+ 16

=1
1q /2

where ﬂedecﬁtet/\oﬁhmng\ales

-

0+ il 8 (576+ 116802 j 11547 683+ 56 57)
) (118 § 162+ 1002)

Stragitiorvmard canputatias revel that, whenever2 > ( 3, no realhvalbed so
Lition edsts’’ Toreopi ibrium pricss and aosumptian, i.e. an eqi ibrium never
edsts in this rega. Itis then immediate 1 see thatpertunrbing the valLes ofthe
paraneters doss not rsstare edstence soegul ibria &l toedstiaran goen setof
paraneter\vales.

0 n the other hand, V\hen W(Vlv)(él)%?ag) < b, agregpie damand is alhays
pasitive atthe price 13- g (1 S oS recvingsigal b buy insurance at&ar
terms, vhba;gnlsvxrhsuglalg abobuy insurance butat ks then &areerms, so
thattoEal pro. s (and henee exasss damand) willbe paaitinve. B y the aontinuity of
e ex=ss danad Tundiaon thareiore itollons thatan egu ibnum alnays exdsts
in this regan. In particuler; Tor the same spad.. catlion of the parameter \valles
saboeW@d)=08w@)=02;%= 2;ad¥%; = 02 + 2) tno admissibke
equi ibrium solutians exdst. as wWe alleedy sanv when2< ( 3. Il aeoser; itan be
esdl ly seen that these tho aompetitive egu ibria are alnays P areto ranked.

T o better udarstad the properties of the set of aampetitive e libria we
dotan in this econany asider the equilibium sdlutias when 2 = (| (in this
e the sigal reavad by the aganits is toially uninfomatinvg infomatian is then
Symmetrio):

o]

(M9 = &;9)=al;bh= ;b= 2F; q— 25
() ;g) = 8;;0)= 2;dlib)= 8;d; ) 9 1‘jq: 185

2IThetaxm 576+ 216025 11572 67502 + 56252 hes in fctanegative valbevwhen2> () 3:
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T he equilibrium in (i) is daracenzed by the presance of TUll insurance at &ar
pricss (ad is evidatly P areto e¢ dat), whi ke equi ibrium (i) hes azero bd
oftradss Torall agrts.

Sinae the equi ibrium valles we dotained Toraasumption and prcss are an
truoss Tunaias of 2, the o equ ibria we hae wth adhverse selection when
an equiibiium exdsts ie when( 3> 2> 0, anse by aitinuty fron these tho
equilibrig the P areto e€ datt ad the no trace sollition of the econany with
symmetricinfkamatian (2= 0):

6 BEdsta =R esults

T he praviass eamplke shons that, with respect to the Gse in whidh infomattian
is synmetric additical andtias are nesded in econanies with asymmetric
infomatiaon © oerame the prdolems disassad in sectian ??and guarantee the
edstence of ampetitinve equilibia  In partiaulr; sone rssticias hae o be
impassd an the agais” tradss, aran the structure ofpayo s arequinalantly sane
fam ofnan Inearity in pricss musttbe introduced in markets daracterized by the
presence ofhidden informattian aracherse sebectian. T his, as well as the Bt thae
saaunities” paya s are partly determined by the agpits” actias (thus 1Iefecting
thar inaantive ampatibi ity astrants), imples that ssymmetric informatian
geratss an exdagenas Imitan the setofinsurance passibi ities whidh can be
atiained via ampetitinve markets.

In this section we Toas aur attientian an ‘minimal forms of nan inearityy of
pricss ofaontracss (Iin the sense thatthey impase aminimal dosenebi ity require
maTt) Wwhidh are sut datt o guarantee edstaae ofampetitive egui ibriain the
diss ofFeaonamies studied; seeR emark5 belon

T oowerame the *eesibi ity” prdolem we wi ll impcese the condiiaon thatagats

are astransd b taeoaly bhgpaatias in indvidual saaurties (eg thatthey
an anly buy notsell shart, insurancee aattracks).

W2£" 1< & (D)

where £" denoles the set of admissible tradss in individual seaurities. 1tis
immediate 1o see that uder (C 1) the market dearing coditaon for seaurties
ahas asurss Eaability of the tradss In seaunties. 1N the advarse selbdian



eaonany, iT(C 1) haolds the eqalty
X X
S REWME) =0

h sh

O nE) GEEE) = 0
h s
s asuring fesibi ity albo vwhen the tolal pastan in” individual seaunrties is
0 (the same agumattdoviasly hoks in the Gese ofhidden informatian).

T o pravat the passibi ity of unimited arbitrace qoportunities arising fran
e agaits’ pmate infamatian we W ll aasider here the Gase where trades In
Individual seaunties canotbe ubaundedly Erce. A ermatinely rsstricias an
the payor s dfexsting seaurties cauld have been imposed @ sunng thatcoditian
N A) (W AY) is sais.ed i.e that the set of no arbitrace pricss is nanempty.
T healidity of alll cur results extands O sudh e

I ae predsely; the Blloaing aonditian will be impasat?

MW 2£"; aggnpectand anvexsubsetof<?; st 0 2£" &
- . _ e e si1 C2)
(@ DIC sriEH), 517 < Hmrg )20 S
where (P sFi(S ), r is the matnx with gaenc etement(P s %)) ad
¢ Silisthe(Sil)i dmasiaalsmpex
Caditan (C2 () reguirss that egants” admissible trades in all ‘individual
ssaunties are baunded bath aboe ad belon: BEvidantly, ifthis codiian holds
nNoacaTtGan everhave uboundad arbitrage qopartunies arising from his private
iniomatiaon. 0 n the other-hand, No rstician is impasaed an the egants” tradess
in padl saaunrties (fonnhidh there is no prmate infomatian). R ecaling that the
price of eedh ool seanty equak the qopaeite of the price of the uderiving
ssaunty, by a stendard aagumeantwe dotan that the nanempty goen set

QR™M=M2<:%2<,;9= iR"%g @)

28 1 tshauld alkbo be dear fiom aurpravias disassian that, ifthe agants” private informatian is
notoerthe suppartofthe saaunities’ paya butanly oertha rprdosbi ity distributian, nather
ofthese anditians is nesdaed.

2T he aodition as stated here gpplies o adverse selbctian econamies. 1N the Gase ofeconamies
with hidden infomatian, the oy dicerence is thatin € 2 i) s shaud be repleced with m:
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daracierizes the setofpricss Torwhidh there are no arbitrage gopartuniies.

Sine the payar of podl seaunties is endogenacsly determined atequ ibrium
(and thereare no resstrictias an tradkss N these ssaunties), the agents” budgetaor
respadence may & ltobe atinuas. Caditan (C 2 (i) ensures thatthis never
heppas® Itsays thatany anvex ambinatian of the payar s of the “incdividLual
seaurities 1o the dic eratvalles ofs; Torany gven % hes Tl ek 1timplies
when (C 1) isaboimpassd thatwhatieverthe el ofecaits” tradss in individual
saaurities, e alnays hae S[RP]= < :H ence vwhen (C 2 (i) holds ags are
abk o attan all passibke payo s catingaitan ¥ by trading in pool seaunties
so thatmarkets are alnays amplkete with respect 1o the aggrecate uncertanty in
the ecaamy.

W e showvin the A ppendix that uder (C2) the agats’ dace prdbkEem hes
alhays asolution and this iswell behavaed, both writh achverse selectian and hidden
infomation.

W e will refer in hat ollons 1 the restricias impased by (C1);(C2) as
0 neSice Castrant.

A s an altermatine 1o (C 1) we will abo aasider the Gse in wWhidh ecats are
alloned ©© go both Ibhg ad shartin ‘indvidual saaurties butt dic erent priacss
are guoled Tor lbg ad shartpaitias (i.e. bid ask spreecs are alloned). || ae
predsely Etingq(l;) denote the asstoftreding | units of seaunty § we havg

frall j2 J: )
K - 0D a(up = i
u; -0 ap = fuj €5

T hJscfj and g are respeciinvely the unitbuying and seling price of individuall
seaunity § §2 J; ad (C 19 says that these pricss may diner:

W ewillreertoaoditas (C 19;(C?2) asBidA skSpreeck.

T his situatian Gan be anallyzed In aursetup by assuming thatforeadh Indi-
vidual saaunty there is another individual’ ssaunty with qopaeite butotherwise
idatical payo (so tatteking log paatias in this dam aonespacs o Bk
ing a shat paatan in the indvidual’ seanty). W e hae then distinct ool

P BEvidatly the axtinuity of the agents” budget setis abo esured i in altemative ©
C 2Gi)) e impase the aondition that-tracks in alll (notjustthe individual) seaurities have 1O
fein acompactsst

3 Sue dataonditian for this property 1 hold is doviassly the existence of a suosetof indi-
vidual seaurties with payar anly aotingaitan ¥ ; panning the whole aggrecaie uncartainty,
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saaunties, as Well s distinctpricss assodated with these seaurties, i.e. wth the
ap s’ bhhg ad shatpaitas in the underiing dam. T harefoe the madel
with B idA sk Spreecs can be Tomallly reducsd o a model with 0 neSide Canr
strants (and an epaded set of ssaunties). B y the sane algumaitas eboe it
llons that (C 19 ako allons 1 o.aeraame the Besibi kity prdblem.

R emarikk5. T he inraduction ofany Tam oftrading rsstrician, arnan inearity
ofpricss, reguires same dosenebi ity oF egats” tradess in ..nenaal markets. W e
alreedy aommanted in the Inraductian an the vary strag infiormatiaal regure
mats needed o impkenatit edlavity aadiias, a gaaral non neaxr price
sdeduEs. W e intad © age hae tat the impkementatian of aesde an
straints as in aodiian (C 1), ar ofbid ask spreeck as in acaditian (C 19, passs
dosenvabi ity requiremats wnidh are qualitatinvely minmally demanding 0 nly
te bel oftracss in the partiaular trarsactian bang macke hes In fecttobe do>
s=rnad bimpbEnattacastrantan thesigh oftre total bwel oftracke in seaurties
by an indvidual (es in the Gee ofae sice aastrants), ara\anation ofthe unit
price at a zero kel of tolal tradss (a5 In the e ofbid ask preacs). 0 N the
atray Torastrant aprice dangs atay bwel oftradss dic eratfiram zero
the whoke set of rarsectias in ae market (and passibly mare) would ned in
prindpk 1 be dosernead.

0 n the atherhad the impasitian ofbaunds an tradke requires essentially tre
dosernation of ‘e’ partiolcs, a stragerbutnatural recurematc

R emarkk 6 Caditian (C 1) implies thatbuyars ad sellers are dearly separated
in the markets Trssaaunties. |N eech marketwe haae an ae sice the buyars ofa
g\en type ofF indvidual seaunty, an the otherthe ecaits hodingpaatias in the
assodated poodf seaunty. T harefore no direct aampasatian of the pasitias in
ag\en saaunty in dic erent i liegss is passible uderthis aadiian ad e anly
aainga it trades anag agants ofdic erent v liegs de plaee viattartradss in
PooF seaurties. W ith bid ask soreecs buyars ad sellers are akbko ssparated (es
tey e adoeatprn@®), butsone ampasation ofpaitias is passibE in this
e

I ae gnerdlly we an vew the *Eesbiity” prdolem as asing fram the &t
thatadrectampasatian of the paaias in agven seaurnty is notsud aentto
esure the fesbi ity of tredess in thatseaunty, H ence the nesd O speafy howy
Torall passibEe bek oftracke the Issss ansing in conespadanae of tre pro. ts
agis make by trading ssaunties an the basis of thar pmate infomation are
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distributed in the econamy and hence esibi ity asured® Caditias (C 1) ad
(C 19 imply same partially diz erant mednenisms Tardistributing these kosses.

W ew ll shovthat with the additanal restiicias impasad by 0 ne Side Can
straints (orby B idA skSpreack)™®, aompetitive e ibria ablhays exdist; both Tor
eaonanies with adhverse selbatian and with hidden infomation. W e aasider then
.1stthe a2 in vwnidh aondiias (C 1); (C 2) hold.

B vy restricting aca s o be all on ae side ofthe marketfor indivdual’ seaun-
ties adtan (C 1) gerate the passibi ity ofa “timval solution o the edstence
pradbbem. W eanalnays .. nd intcta bvel ofg su¢ adatly hidh (ar bbwacooading
10 the sigh of the seauntys payor ) sudh that no acgitvants 1 buy ay Indi-
vidLaF seaunity ie " = 0; 8 -4 tsudh priass no trece tekes plae in markets
daracterized by the presence of seymmetric infomatian, and the econany re
duass so 1 a standard econamy with incompEte seaunty markets where agats
trade under aadiias ofsymmetric informatian in all markets.

T heOlloning theaam honeveresteblishes astrager resultthen theedstance
ofaompetitinveequi ibria the edstence ofequ ibiavnhare priass satisfy a *amess’
praperty. 1N particular; wewi ll shov thatta acompetitive equ ibrium alnays exdsts
where the price of eedh ‘individual seaurty hes the proparty of bang (\Weekly)
mare then ar forsane agatand (Weskly) Ess than far forsame other aganit
By Hrforan agaitwe mean here that the idicsynaatic shadk aompaaittofa
ssaunty’s paya is evalated fErly ie s \ale is sstegal o its epedatian
adtadally an the prate infamatian of the acat

In the case oFeconamies with adhverse selectiaon the &imess property ofprias
is Tomally stated as Tdlbons.

X X
g 2ofF %, %(ES")r¢;s;si");s 255h 2Hg (Fas)

% gih

where ofg deruesltecrne(mllcfasetardp% Yo, Psih riC;s';si") arst-
Wies aprice ofssunty gwhidhis &ar; in the aboe sense Torthe agats ofspe
h who doserved s" - BEvidently, ifeopi ibrium priass satisfy this property; at kest
sane agaitwill doose a pasitive beel of treck In eedh individual seaunty i.e
the equi ibrium will pically notbe *triviar.

20 r; equivalntly, so as O esure the \alidity of a zero pro. taondition orintermediaries.

330 urpravias analysis aboshons thatthese aoditias are tight, i.e. existence is notersured
ifthey are ribad.




Similardy with hidden infomatiax
X X ) ) ) .
G 2oF  HBU%) %@ =i r@;n @& )im )m " 2@ "Mooy ;h 2H g

s mih
P P Fi1)

whereagein |, b (S%) o B " =sT)Cim "(E);n i) arstitutes aBir
price ofseaurity j foragants oftypeh whofollovmessage strategyn ' 2 Sineemes:
sace strateges are endoggnacsly dxasen by eganits, in(Fy ) pricss are required
be franly with respectto those message pro. ks actuallly dosen ateop ibrium,
ie ("Moo, tpiclly asubsetof(l ")S' . H onever; iy, = 0 agaith is indif
frattanag all the passible messages he an sad; we willl uise then a condiian
in the spintof *trambling hend perectiaT” o impae restrictias an the passibe
message strateges atequi ibrium ofagants who dhaose azero el ofradss ad
hence Turther restrict ecpi ibrium prigss3

T healdity of sudh amess property Ollons as we Willl ssee mae deardy in
el ppaxdx fram the dosenation that, under(C 1); the range ofthe mgp vwhidh
detamines the paya of pool seaurties ((72) In the Gse of adhverse selbcian
and (79 with hidden infomatian) lies in the same settorevery nazero bwel of
track in individual seaurties. T his setis gvan in partiaubarby the anvex hull
offthe epectatias ofthe paya of individual seaurties, , oerthe idcsynaatic
uncertanty anditically an all passibke sigak reaEived by agats. P nas are
ten directly relted o tre bel ofthe paya of pool seaunties’.

W e an nowstate the main result(the proofis in thed ppendiX):

T heoram 2. U nderassumptias 1-3 add aadtas (C1);(C2) (e wthO rne
Side Castrant); a ampetitive equi ibrmum with &arpricss (satisfing respec
n\ely (Fas); (Fy 1)) anas edsts both Toreconamies with acverse sebction ad
with hidden infamation.

A s agued aboe the madel with B idA sk Spreecs can alnays be reducd
fomally oaewth0 neSide Castrants sothatedstence ofcmpetitive eou-
ibriawth B idA sk Spreacs dotairs as a axdliary ofthe previas result

Cordliexy 2. U ndarassumptias 1-3 ad coditias (C 19;(C?2) (i.e withB id
A skSpreeck); acmpetitive equi ibrium with Erpriass edsts both foreconamies
with achverse selbction and with hidden infomatian.

#See the A ppendix Tor a Timal treatmeant of this argumant; abo ¢ ake (1992) and D ubey,
6 eanalapls and Shubik (199 5) fordisassias of re.nematts in simillraMromants.
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B id ask spreacs are endoganacsly determined atequ ibrium as the dic erence
betnen the price Tor lbg ad shatpaitias. Itis immedate to s that in
e presat franenark the equi ibnum el of the bid ask spreed will alnays be
nannecaiinve ad tpically pasitive When infomatian is asymmetric \Whike itis
zexyo under symmetric infomatian). T he presence ofa bid ask spreed is then
be imputed 1o the acats” pmate infkamatian oer the payer of ssaunties, and
the need O asure Essibi ity in this a2 - arequinvalatly azero pro. taaditian
orinemediaries®

W ith 0 neSide Castrarts the Issss antsing fran the fectagats” tradess un
der prvate infomation are distributed 1o the buyars of pool ssaunties the
paya of podl sseaunties is tpically bnerthen the eqoected \ale of the payoe
ofthe assodated individual seaunties®® (Whaere the expectatiaon is teken oerthe
idsynaatic uncertainty ampaatl). 0 n the other hand under synmmetric in
Tomatian the retum an ’poadl seaunties Wes alnays equal 1o this expected \vale
(=2 (7). In the presanee ofbid ask spreeds, the div erance betineen the price
Taed by buyers and selllers arstitutss then anothervay, inaddiion otreer ects
an the Ppadls paya, iInwWhidh kosses Gan be distributed in the econamy.

R emark7. Vaias eanpks an be foud of . nendal markets whose features
resambe the properties ofthe econamy we desaibed and the anes implied by aon
dtias (C?2) ad(C 1), a(C 19. T he seauntization of the paya s of standardized
aracss (as is dosenad eg Tor residaial ad aommerdal matgesss, bas,
aadtcad eEeblEs and many athars; ssee Kexdalland Fishman (199 §) eanbe
vienaed as an instance of the aeatiaon of pool saaunties. Credtmarkets usually
hae then banoners an ae sice and an the othersice. suppliers offincs holding
Ppaof seaunties (depaaitas armae gererally holders of dams issued by inter
mediaries). Similary in inurance markets we dosere standardized (insurance)
aotracts Wnidh egants an anly buyy and “seaunitized” claims issued by insurance
ampanies. T he mortgege matketis yetaothereanpke 4 sanenhatdic erent
station daradierizss the stodk market and markets Tordenative ssauntes. In
thee s agats may often ke both lbg ad shart pasitias and market

3} similar roke of bid ask spreacs hes been earfier shonn by ¢ Issten and il ilgram (19 85).
T hese authars examine a spad.. c inermediatian madel with risk neutral markeemaers ad
study the e ibrium ofthe market Tor ae saaunity, in the presence ofFadverse sebection. 1tis
interesting 1o Notice thatt in this madel market makers ply e ectively the same ok as pool
saaurities in aur framenoric

3ERvidantly, this will alko be retected an the e ibrium el of prices.




malkers darge Joreecs 1 guaraniee thansebhes zero pro. s in the presance of
asymmetric infomatian.

7. Caxd.sias

In the .. nal sectian we disass same impartantissues whidh arise fran auranaly

gs of edstance of ampetitive equ ibria Tor ssymmetric infomatian econanies.

W e reber 1o the advarse sebctian econamy justfor the eese ofthe disassan, but
wrthaut bss of geeral by

T he roke of podl seauntties. W e hae assumead thraughaut the pgper that
assodated 1o eedh individual seaunty § 2 J thare is a pool seaunty with re
wm gven by the qopaaite of the averace total net anaunt due 1o agaits wWho
traded thesaanty, W ith0 neSide Castrants, ifpaol seaurties werenotaa b
abk no trace waud dieardy be the anly feesibE allocation. Furthermare inaur
s=EUp ook seaunties astitute the anly vay in vwhidh antingant trades amag
aoas ofdir eraitindexn (aacss diceratt vilies’) @ke plbaee marketdeaning
is dotaned by aampasating pasitias in indvidual seaunties with pasitias in
H onever ool seaunties ako ply another; Ess evdant roke by alloning Tor
e passibi ity of aompasating pasitias in seaunties ofdeergit pes. Tose
tis asidar the cee in Wwhidh pool saaurties are notaa Ebke ad 0 neSide
Castrarnts are notimpased so thata naeero bwel oftrecke is passibke. T heny
as e shonaed a aampetitive el ibium may notedst, butifitedsted itwauld
be daracterizad by the Bt that lbg pasitias in eedh ssaunty are matded by
smrtposiﬁasinltesanisem' 4
RARTELTIONE, 1)
h sh
T his is unduly rsstrictine. Bven thaugh div eranit individual seaurties may not
etibirtclinearrtics in tharretums atthe kel ofan agait’s tradss theymay do
sowhen thal raggrecgie retum is aoncarmedt’ . 0 N the otherhand in the market
cearing aditian with ool * seaunties
X X i ¢
SRE) WE) i E) =0

h gh

3T his was clearly the Gase in the example aonsicered in sectian 5, Where the aggrecate retum
an both seaurties wes deterministic
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since the distributian ofthe damand anag cdllinear podl * seaunties is indeter
minate the compasation ofpasiias in these dic erartsaaunities is alloned.

W e shaud ako stiess that;, as We alleedy argued Ifmarkets are sud datly
anpkete the aerae tolal payas O agats hoding pasitias in individual’ se
aurrties Gan be perfectly hadgsd an the exdsting markets and the eplatpresaxxe
of pooF seaunties is No kbngernesded.

R estrictias an tradkes ad prass. A nother feature of the market struc

wre we adderdd is the ot that every agantis not allonsd 1o directly trace
Individual seaunties with indexn dic erent fram his onn. A ny sudh trede hes
10 be madiated by pasitias in the assodated pook seaurties. W ith symmetric
iniomatian, since the "daradieristics” of the aatract baing traded are the same
inall vileg=s’, this rsstrician never binds; hence ool seaurrties praperly sumn

maxize alll whatt agenits aauld do by trading in other MillBEs”. In the presaae of
asymmetric infomatian the same is true as We alileedy ailgued, a6 lhngas agaits
are unebke 1o detemine the predse index (the MilR’) of the parthers ofeedh
oftrarttarsactias. T he daradiaristics of the aotracts are no lohger the sane
in eech Millce” at the time in whidh markets goen; thus ifagats ware abke o
dotan apatioiowth the same pasiian in eedh v lliegen, this waul allovthem

1O adadd the adherse sebdiaon prdolkem ad adhiee a payae vwnidh refects the
aserace ‘daraciEristics’ in the pcpulation. T his typically dominates the payar of
the pook seaurity (Whidh is, as e saw bebw the papulation averace) ; markets
wauld then unrael

T he resstrician that seaunties’ price are idantical aatss v ilbBgs and egual
the qopasite of the price of the pool seaurties, g = §g, Wwauld dotain thenas ano
abitrage andiition ifegats were allonaed to tracke undarthe aboe infiormatiaal
assumptias, in allmarkets Tor indvidual’ seaurties. Sudh resstictian would alko
dotain as azeropro. tadta ifinlermediaries Edng paatias in indvicual
ssaunties ad issung an thatbesls, podl ssaunties ware madelied.

A mare eplidtaalss of the infomatianal asssumptias behind the priang
structure asiderad here wauld dearly bae. than the eaminatian ofa madel
wiith strategc intermediaries and ofits imitbehajiar: T his is dearly an impar
tatgen isse
H owgreral is e edstence result?  In this pgperwe have shonn that,

atthe rootofthe di¢ ailies Tothe \iabi I’ oimarkets in econamies with asym-
metric infomatian is the Bctthatvwhaever agants’ types annotbe separated
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what are e ectively dir erent aatracts are riesstricied 1o trecke at the sane prica
A s acsaguene aur results goply 1o mae greral (ad abstract) econamies
where several dic erent goocks are resstrided o trace atthe same price. Sudh a
Stuation dharacterizes \arals other types afeconanies with ssymmetricinioma
o ash kerbofs Emas’ madel butalbo otherd ramstancs Where ssymmetric
infomatian is not the saure of the prdblem: Torirstence ebctridty pricss are
often restricied not o \ary atdic erant imes of the day, marny commodityy pnass
are stidky’ oertime (becausg eg, dmau asts; s kerlofFadY ellen (1985));
segrecatian and local public goocs are othereampks ®

ToillLstrate this dam, asider a amplke eaconany with 4 aaommadities ad
H acosumas, ad suppcse that the .. 1st thiee conmadities must trecke at the
sanepnas p; = p;, = pa= p:Clarly this eanamy has in ganeral noaampetitive
equi ibrium, as there are not enaugh pricss to dear all markets. Casider then
te dbnng adtias
1) inthe markets Toraammadities 1;? ; 3agats an anly buy notsell these goads
(i.e aesice astrants ae impad);
i) thare abo exdsts amarketwhaere .. >ed bundiess campased of® units ofgood 1
S unisofgoad?;ad (@ §® § ) uiits ofgoad 3 can be baoth baughtand sod
atteprap (e a’padr ofthe conmadities whose pricss are restricked is albo

marketed);
III)ﬂ'EpIQ)G‘l[O’BCfﬂ'E\ﬂTOJSQII:BIﬂhShIdE( eplheerms® a;:l )
are determined endogenacsly atequiibrium by SRTE. —— pJn_L

1j ®| px57 Li®j h X
where x| is the amautofgood I; 1= 1;2 ; 3; purdiesed by agaith m1hemaﬂet
o this good.

By a arly immediate relomulatian of aur earfier agumaitwe can shov that
uderthe aboe aaditias fesibi ity can be esured and aaompetitive equi ibria
alhays edstorthis ecoamy.

T he aesde astrant (abid ask soreed) codiias ae gt in the sase
that they anotbe relbed withaut generating prdolems fredstence. H onever
other aadtias wnidh allbw 1o oerame the edstence prdolems we identi..ed
ad in pariaulr the asbiity prdobEn, culd be epload. Forirstance the
inboducian of entry B85, Wnidh agents are required 1o pay 1o be abe o trace
in markets or indvidual saaunties, and are exdogpasly determined at equ-
ibrium, allons 1 proe the exstaae of anpetitive equ ibria even with near
pricss and no sharesake rsstridias. I this Gaese there is No separatian betneen

3 See B albsko (199 7) Tora related analysis of amadel with price restrictians.
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buyers ad sellars ad the etry T2 Qoerates as amedieniam, symmetric an the
™o sides of the market, 1O redistribute the kossss ansing fram the presanae of
asymmetric infomatian so as 1o easure Essibilty, 1IN this respect, bankuyptoy
institutias, arsets oftaxes ad traskErs auld abo serve the same purpce and
ersure edstence

A nanalysis ofthe dic erattimplicatias Tothe nature ofmarkets under asym-
metric informatian ad in partaular o the et dacy properties of competitive
equi ibria ofthese altermative conditias, as wWelll s ofthe Tams ofnan inearities
of priass vwhidh aan be implEmataed when same informatian an acgits” tradkes is
esdl ly aaBbE astitutes an impartant dojective of aur future work
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A ppendix
P raofFof T heoram 2

W ewll shov .. istthat under (C2) the agaits” qotimizatian pradblEm hes a
well behaved solitian. Itis immediate tosee thataoditian (C 2 (i) implies that,
wvhen egats are rsstriced o take anly logpasias in individual saaurties the
matnxR P ofthevales ofthe payo of ool seaunties dotained fram (72 issudh
thatwealhays hae SR P]= < :T his shons, sinae trades in ook seaurities are
unrisstrided that agats Gan indeed dotain any payar WWhidh is aotingent anly
an the aggecate unaartainty, i.e. that markets are ampkete with regad o the
aggegaterisk A genits” behaviaris then uner ected by dangss inR P ategui ibrium
(sothis term Gan be anitied from the arguments ofthe demand conespaden®).
In additan, we Lee (7)) o rieplbee g with j R P)% sothatdamand can bewiitten
as afindian simply of (%;p, ;p1) (@d with hidden informattian, of: (n i"=2):

Leammal . 1. Unnder sssumptias 1-3 ad (C2), te indvdual dac prd>
En B¢ hes a soltion ©rall (4;po;py) 2 <, £<% ad all te vales
ofR P vhdwcawbega’eralajty(ﬂ T he solLtian is desaibed by the ane
spandence "EE); 1 (€ )i (S') (hipo;pa) ; Nanempty Upperhemi-cairuos
aanvex\gled arde&ﬂgnngﬁebhmngbardaybd’aaa'&” h: forawy
soene KOpip 2(5. £<TY); onergng o ¢ip:; P 202, £

<<“§>) s @) 2 @ @) 503@® g1

Tmmeprqoem&i with the iy eception of agevaledhess. hotd fogtte
soltias of B} | ; desaribed by (Eu pp O ")) poipr)ik(m ih=sih) -

P roof Casider ..1stthe agant’s ddee praokem under acherse sebction, Plg:
U nder (C2); wsing (79 and the date 1 budget aorstraints 1o substitute B q;
i (") in the epression of the agant’s aasticint at date ; the Besible set of
prdblEM Pl Gan be renitien as Tllons

BAsChipo:p1is) = FEE) 2@ 8@y 2£n
PEE) D)+ GRIE R @Y
i) KGNS iwiEH) T GHE S - 0552y
(Ad)



H ence we see that the budgeteguatias taed by the agentimply thathis admis
sibke asumption and partiolo plas mustsatisty the Tolloning coditiat

P
p2G) RE(si3 ") i WIS g Uy Ir(Sii]=
P10 ®EEH:S) FwiESCH) i HE )3 %)] 806 s

i.e thevale ofedxsss damad Ess the retum an ‘individual’ seaurities hes tobe
the same Torall s: T his aonditian desatbes the aastraints an inaome trarskErs
aacss states arising fiam the inaompEtensss of the market®

U nderassumptian 2, B \s(%;po;p1;S") hes dearly anonempty intexiar; and is
dsad,. aovex and aompactforall (2 po;py) 2<, £< Y1 aeoer; Bl\. is
ce..ned by the intersaction of budgethyperplenes, and the ddice varisblss which
gopeariniepressian, (¢;u"); areall by assumptian baunded bebnz T herefore
by a standard argumant, the conespadence de.ned by B o (4;py;p1;S") is abo
aotinuas. U pperhami-aantinuty and anvex\valuedness ofFdemand then dllowv
fran the antinuity and ancaity properties ofthe acats” uti ity Tunctian (stated
iNn assumptian J).

I'tis immediate o see that, underassumptian 2, B () hes anmnempty inte
riarabko atprics (4;p,:p1) 2 0(<, £<Y): sothatthe baudary bdaviar
property of damand holos.

Casdar next the acg s prdolem in the econamy with hidden infomation.
A similarepressiaon as above Gan be dotained Tor the admissibke dyaae sst
Bl (;po;pr;%(n ih=si")) ofprdolem B, W eessily see thatB !}, hes thesame
properties a5 B I\ o, with the anly exagptian ofconvexdity. 4 gats have in this ease
an additical ddee varisbke the messagen " ; whidh ae ects the payor ofthe se
aurities they tracke; as we alleedy noticed since M ' is .nitg the setB |}, is not
anex Sinee the other ddee \aricblkess of B, are perfectly divisibEe underas
sumptian 2, B!, abkohes anonempty interiarand is de.. ned by the intersection
of budcet hypaplbnes o that the aatinuity of the conespadence ce.ned by
B!, () is presarved. H ence the restofthe eboe argumantstill gpplies. B

W e are now reedy 1o proe that aompetitive equi ibria edst W e wll proe
.. 1Istthe result foreconamies with acherse selection.

2 U nder € 2); as We shoned, padl seaurities allbow agats 1o Tlly insure against %, whike
Tndividual’ seaurities o er anlly same partial insurance egainst the idsynaatic shodss s:
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¢ S) T he bl oF aggeate exasss danad is dotained as Tolloas frlam indi-
vidual damancs

X X
2y (h;po;p1) = U REIGEN) Cipospr) T W]
* h>%h h h
@) Cipoip) = L HEDE i (") ¢ipo;p)
X X
21 (k) (h;poip1) = U LEIEET%;S) Mrpospy) iWI(SE)E % 28
h S

Byl enmma 2?1t Dllons that the aboe epressian inherts the same properties
ofindividual demand itis an upperhemi-cotinuous, nNanempty;, aavexx\albed
aorespadene Trall (¢py;py) 2 <, £<4%); and edibits the gopropri-
ate bandary behaviar: | asowser; itsatis. es the lloning epressias de.ning
W alres wvatdate) and datel instaet: rall (4py;p) 2 <3, £<®

Po @2 (a;po;p1) + % R P ;o P (2P0 ;P1) i HC2;Po;p1)) = 0 (A2)

(Zpa () @ )C;po;pe); D+ RPCEposp )W Posp1) § K (h5po;p1))= 0 (AD)

where R P (%;p;p1) danotes the mgp dotained by substituting acgts” damand
aonesparancs orthe bl of thar partioio haldings in the eressian of the
pays of paof seaurties (7)) : Equatias (A2), (A3) aredotaned by aggrecating
aacss apats the budoetaastraints, after iepleding g with §R P%; and uising the
sped..catian ofR P () in (7).

N amalize datel and datel pracss in every aggrecate staie ¥ an the smplex
pasiderghen the Blloning tuncaied price sets ¢ L+§P1 T ((h;po) 2 <8

Poat gy = Lipethy, =>4), ¢ 51T (@) 2< 1 pua®) = 1pa) >
+); or+ sut dartly "smallf. P|d<acrne>< aompactsetK . 1/2<'L(1+§)£,éJ
thattheimageoftheeass deamand map (25 (522 C4); ;15 Hp) ¢ Lr8il @ Litys "1
K+

BExamine nextthe mgp R P (%; po ; p1) - 1S upperhemicaotinuass and anvex
vabed ifsudh is egaits” damand.  [tis then immediate o see fran the eres
sian of (7)) that, uder (C 1), fral(u e ) such1hatu (") 60 ©rsane
hpand§q ve hae ri() 2 ofr;(; §“)§q 2 S;h 2Hg; V\hererj(% sy ~

( an G sy(sin= §“)) i.e ri(;s'") equakb the eqected payo of seanity j

T he validity of aadition € 1)is audal as we alreedy argued, O the aggregaie payar of
‘Individual’ seaurities tobe( ; and hence Tor (A 3) tohadld akowhen =10 :
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adtiaally an¥%;s' : T haefrg ifwe reqjliglhew r}(%)toleinmeset
offj¢;s');s' 29;h 2H gabowhenp;= " & %(E"U}(E") = 0; upper
hemiaontiruty is preserned. W e will impcse in what ollons this restrictian an
tepaya ofthe ool ssaunties in the Gse ofno trade, and shovthatitimplies
e \alidty ofthe Emess property (Fas) ofequlibrium pricss.

H encetherangeofthemapR P (4;p, s p1) isgvenbyR as™ R 2 <257 rf() 2
o[r;¥;s');s' 2S;h 2H T §2 3% 28g Trally;pg;p1; i.e by theanvexhull
ofa..nitesstofpants, andis thus acanex ampactset Furtbermae the range
of iR P)%; WhenR P 2R as; (h;po) 2 ¢ - 8 it; s alboaompactand wi ll be denoted
byQ as:

Casidar then the map:

@ 5z Gh); 2515 MR Pi%spespas ), -

KiERasEL L SILE@ LY £Qas ' KiERasEE L3111 £Qas
de.ned by

@5 (5522 C); 5 ) (Z(ij( 21|§/4) 2K Kp) C23poiPe)
X0 L RO (E SIOMYE") Caspo; P, g,
g |
%;pp 2 argmaxip, d + H AR P §))g
p1(h) 2 argmaxtpi(:) 2, ()g; 8h
qa = iR"%

U nderthe aboe assumptias this mep is upperhamiaatinuous and acanvex
vabed ad its domain is ampact;, anvex. T herefare by Kakutanis T hearam it
hes a..>ed pant(z) ; (:3z,(4); =) 15 Kp s R P %50 pasdle:

R ecaling the eression of | alrkes” lw derved aboe it is immediate 1o
se that if atthe .>ed pdrt (;pp;p1). 2 N8It £@Lihig we hae
[@); RPEP §1)); (522 (h); D) = 0; i.e. aneorilibrium® forthe perturbed eaont
any. Ifnot Btz ! 0 ad caasider the assodated ssquenae of . >ed paris. By
astandadd agumait (sse eg, W amner (1985)) we éean showv thak this seopaae
is aanvartatad gven the baundary behaviar praperty of exasss demand, the
Imitvale (;py;p)~ 2 nte 8l £ Lit)sg:

AT heequality R PP § D=0 implies thatthe \ales such thatpP j 1 =0 abobelbg®the
agpracate demand aonrespadence.
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Furttrermare notice thatat the ecui ibrium we dotained we hane forall 3 -

X
GG 2of Wr¢;s');s' 2S5h 2H g (A1)

%

R ecalling the de. nitian ofr ;¢ ; ") itis immediate O see that (A1) is ecuivalatt
O adto (Fas). T haeloe we hae shonn that ak equ ibrium the price of

eary saanty is alnays (Weekly) mare then *aBr’ Tor sane agait ad (Weskly)
s than “&r Torsane other agait (Where at bsstane ofthe tho inequalltiss is
strich).

(H 1) Partof the proof for econamies with hidden informatian is essattially
the same as Torecoamies with adhvarse sebdtiaon. H onever; in this Gse vwe have
abotoshovthatthe ecaany Gan be ‘aanvexd.. ed’ by eqplating the lage number
of agaits. Furthermare 1o showv edstancae of an equillibrium whare In addiian
1 (Fy ), aresstridian in the spintof *tembling hand perfectia?’ is impased an
e message strateges ofF acats Who dooe azaero bvel oftredss (Torwham the
messaoedacis tivial). W ewd llhae tointraduce aperturbation ofthe econamy
and procssd then by a imitargumant In whatt ollons we will foas an the new
parts of the aslgumatt; refening 1o the proofaboe o the comman parss.

|l etB ) bean'-ballink 7:W ewillproe.. 1stthe edstance ofcompetitive ecLi-
ibria Tor the perturbed” econamy Where ecats” tradess in ‘individual seaunties
acrsticed D ieinthesstE! ~ £'rB7; Trallh ad or' sut dattly smalf.
Bytakngtheimitas™! 0 wedotain assguanae of perturbed” econamies whidh
anagss o the ‘aignal econamy where agaits” bdaviaris subject o the “anig
inal treding aostraints (£ " ), - 1N a perturbed” econamy agais have o trece
samne minimal naezero anaut of the Individual’ seaunties; therelore the payor
of poorF seauties is alnays gven by the "aerage’ payar ofindividual seaunties
and the pricz is Arwith respect 1o the messace strategy gotimally dcsen by the
ais. Inthe Imit the same prperty albo holcs.

LetEN ~[ef2 <" :el= 156l = 0 86 i 2M "] be the collcion
ofunitvectors in < : Bvdatly thare is a ae 1o ae anespadance betneen
ebmats ofF E" ad of Ml "; soihatvxeczneqnamtyslaleﬂeagmls mesy
sagadncemlelmscflted“@cecfmehﬂmtofEh et HHCEED)N

(1/2 Po;pL);%Ei"=siMgn ;£ denoe then the solution of B, when tracks in
ﬁrd\AdJarsecun'uesaeresm@mIeinitese&t‘.;ardmh hasbeen replbced
bye" :



D e.ne the "aanexd..ad’ dxace aonespaa e a6
= p

A : i L ¢_
51 @ E e INE" E e MG Cpoipr)ihE =St e B0

cof'c"t;u“;uB;e“({:'(l/z;po;pl);%(e‘“=s‘“)sih;£&¢;
[r5E" ()50 i3 A pospa)ih @ =S )in 3£ D T @
where ©f© ()g daotes, Toranymegp © (); the aanvexhull oftheimage ofthe map.
B yL emmaZ2itiollons thatthe aboe epressian is aupperhemicatinuaus, nant
empty”* conespandence orall (4;p0;p1) 2 <, £ UE =51 )gin o 2
an (@ ") and exibits the appropriate barndary behaviar; itis akq by
L et¢ L*3i1;¢ Lil pe de.ned a5 befre
T he range of the map R P ((4;po;p1); % €" =" )szs; E t‘-)hZH)V}gdorlr:ir\ by sub
stituting the expressian of i "¢4:po:p1): %@ 1= )einasin ;N :h 2 H ; in the
epressian of (7) les no/vinﬂigset =
Rt~ R 29 rf@) 20 J%(SH) o @ =S ry@;m " )im iN);
D02 U DS U E =S )gnaain 2 Phan (€ ") h 2 H g covex compact
Similark; Bt) ,, betherancgeof i R P)%; WhenR P 2R 4, ; (4:p,) 2¢ L8 il; abo
aompact
Casidar then the map:
205 (= 2206); )i o iR p;l/z;po;pl;q;%(eh:§“)sh;hqi :
KERy S S ECLT) £Q4 £],¢" )T
KeERy S SILE@LIYY £y, £1,¢" ")

ce.ned by
X = ¢
Z, = I,h¢(3 in
» h s 7 i
(20 D) = LUGETH) bhen WENESY) €@5eihSO) G wlEH) ;% 28
>h<'s

@O

h
42U nder sssumptian 2 we can alnays ..nd " sut datly smalll so that the agants” fesibe st
is nanempty akowhen they are restricied o tracke at best " " ofall individual’ secunities.

(TH1FY)
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P P i ¢
LG TE) e hen ke =Y [r}(eh@);eih;%)u}](:)_&_j
b} 41

rie) = i -
Hj
hE'=s) = Q&) e
g = iRM%

hipo 2 argmaxip, @ + H AR § W)
pah) 2 argmaxtpi(:) de, (4)g; 8i

T his mgp is upper hemiantinuas and aove<valbed ad its doman is aan
pact anvex T haelore Kautanis theaam can acain be goplied yiekding the
edstence ofa .>&d pdnt P roassding as aboe we can show that the same ex
pressan off alves” bns hold and that; by Etting+ ! ( the assoaated seouence
cf><?d parnts aanvergss 1o an egu ibnum of the rbed ‘coned.ed” ean
any zy; (3520 ()5 2D MR 5% posp G E" =S gy Lt IFethen BET ! 0 we
dotan another ssquence of . >&d pants (eedh afvhidh is an equiibrium of the
assodated perturbed ’crnexi.i.ed’ eaonany) Wwhidh anvergss toan eqjlbm@
of the "anvexd..ed” eaonamy; 7 ; (2522 (); 2 M5 Hp3 R P5%5p03P1: 0 % @"=S")en
tthis equ ibrnum demand and messages are estermined by ¢,

& @ e INE"E e Il Chipospa); %E =5 NuinosinE"
i.e. bythe ‘anved..ed” dxdce map atthe "‘arignal tredingaastraints (€ "), ; ad
aresudh that, atthe pricss (2;po ; p1; Q)7 commaodity and seaunities” markets deax;
thepayar of pool seaurities is axsisteTowith agats” messages, and ¥ (€"=5")5
is arsistentwith (¢ (s"))5, (thell ash eqriibrium companert®).

B y Carathecdory’s theoram, as kbgasV =[(L(1+ §M i"S)+ 2J+ M 'S+
JENM T, ve can alays ..nd asetofweidhts (2 ), oo andasetofpants all
belongng 1o the aignal danand mep, sudh that

N _ i o ¢
& @ e INE" @ X Il Chipospa); @ =S aunosinsE"

x = -0 Ke) -0 - -0 =
= 2T G E e [GETE eI T B
where (1071, ™ e (") )7 2
b h. h./ah b cn & 1 (aih—cih\a .h¢-

é!“ 1k1p1(e (§))Sh (1/21p01p1) ) /“(e. =s! )Sihzsih 1£ 8)- ¢
Hene (&1 757 6" N )8 s (75 (poip)™ %E M =TS g
aostitutes a ampetitive ecul ibrium ofthe adgnal econany.
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Itis then immediate fram the ingpectian of the ..>ed parntmegp and the Imit
agumatt, thatatthis eoui ibrium property (Fy ) holcks. || asower; by aastiuc
tian the messae strateges of acats Who hold a zeyo anaunt of seaurities are
asstentwith (in the sase ofbang "dose” 10) thargotimal strategy When they
trace agnall anauntofssaunties.

T his aampletes the prook
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