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Tarun Sabarwal

Abstract

In competitive economies with private firm ownership, incomplete markets, and firm share-
holders changing over time, several firm objectives have been proposed. Some are useful to un-
derstand efficiency of equilibria, and others are explicitly consistent with majority shareholder
control or collective choice rules, but it is not always clear if versions of each type are consistent
with versions of the other type. This paper shows that ex-post, value maximizing rules, (including
those proposed by Dreze, and Grossman and Hart,) are consistent with shareholder preferences in
such economies; that is, along the equilibrium path, in every period and state of the world, every
coalition of a firm’s shareholders in that period and state approves a value maximizing produc-
tion plan. This result applies to cases when shareholders within a firm and across firms can form
coalitions, and when stock trading can be ex-dividend or cum-dividend, and with a combination of
both. This result does not resolve the problem of inefficiency of stock market equilibria, or that of
ex ante disagreement among shareholders. It can help understand when firm objectives with some
desirable properties are consistent with a particular version of shareholder control, and it provides
a stability criterion (in terms of robustness to shareholder coalitions) for organizing productive
resources in such economies.
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1 IT n t r od uc t i1 o n

Severalfirmobjectiveshavebeenproposedwhencompetitivemarketsarein-
complete. Forsomeexamples,seeRadner(1972), Dr'eze(1974), Ekernand
Wilson (1974), Radner(1974), GrossmanandHaaart(1979), DeMarzo(1993),
KelseyandMilne(1996),and Bonnisseauannnd Lchiri(2003). Sommmeoftheseee
objectiveeesareusefultounderstandtheefficiecyofequilibriawhen arketsar
incomplte;see, forexample, Diamond(1967),Stiglitz (1982), Drrr' eeeze(1985),
annnddd Geaaannnalbpdid, Quinzii,andDr"eze(1990).Othersausefulto
u er st d firmobjectivescomnsis¢teeent
controlorsomecollectivechoicerul;see, forexample, DeMrzo(1993), Kesey
andMilne(1996), CresssandTvede(2001),and TvedeandCres(2005).
Formalconnection betweenthesetwotypesofooobjectiveshavenotbeen
exploredinmuchdetail. Forexample,itisunclearifobjectivessuchasthose
by Dreze(1974),orGrossmanandHart (1979)arecnsistent withsomeform
ofshareholdercontrol,orifshareholdercontrolsuchasthatproposedby De—-
Marzo(1993)isconsistentwithaDr " eze-typeruleee.Suchconnectionssscanhelp
understandwhenfirmobjectiveswithdesirablefficiencypropertiearecon
sistentwithadecentralized processofshareholdercontrol.
Usingaparticularprocessof expost shareholdercontrol,thispaperpro-

videsajustificationfortheconsistencyofvaluemaximization (includingver-
sionsproposedby  Dr"ezeand Grossmanaaand Hart) withshareholdercontrol.
Itisshownthhhat erpost, valuemaximiztionisconsistentwithshare
preferenceswenmarketsareincompleteandshareholdersarechangingover
time,inthesensethatalongtheequilibriumpath,ineverytimeperiodand
stateoftheworld,itisindividuallyrationalforeaaachshareholdertoapproveee
avalue-maximizinnngppproductiwingdbasfrolMarregenerlly,
thhheory,itisshowthatalongtheequilibriumpath,everycoalitionofafirm’s
sareholdersinthateriodandddstateapprovesavalue
ppplan. Intuitively,ifshareholersareseparatefrommanageeerialcontrol,and

rrresentshareholdersdonotknowtheidentityof  futuresharholdersandcan-
notcrediblyaffectfutureeeplans,thenitisinallshareholders’bestinterestthat
fimmanagersmaximizfilrmvalue.

'nparticular,shareholdersineverytimeperiodandstttateunanimouslyapprovesucha
plan.

2Thetechnicalintuitionforthisresultissimilaaartooothafortheresultfor Arrow-Debreu
econommmies;avalue-maximizingproductionplanprvidesamaximalextensionofevery
ccconnnsuer-shareholder’sbudgetsetineachpeeeriod ndstateinwhichhhaconsumer-shareholdeeerrr
a affectproductionnmnchhhoices, andtherefor
suchabudgetset,aoterproductionplancannotimproveuponthisoutcome.
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Forsometypesofeconomies,suchasprivateownershipeconomieswith
aaannnonymousstockmarkettradeovertime (sochangingshareholdersovertime),
dwithownershipseparatefrommanagement,acrediblee:
changeofproductionplans,andofmanagemennnt,ismorenatural expost, an d
noootnecessarilyezante . Forexample,withanoooymousstockmarkettre
time,firmshareholderscannotbeassumedtknowidentitiesofothershar-

h 1d e emsunte. Atmost,shareholdersinaparticularperiodcanbeassumed,
expost, toknowidentitiesofothershareholdersinthatperiod,per]
shareholdeeermeetingforthatpeeeriod. Moreover,firmsharehoooldersinapar-
ticulaaarperiodcanaffectfirmdcisionsinthatperrriod, (by vtingtoremove
mangemnt,ifnecessary,)andtheycaaannnblockapoductionplaninconsistent
withtheirpreferencesevenifsuchaplisprrreferredbydifferentshareholders
inadifferentperiod. Therefore,shareholdesinaparticularpeeeriod cannot
crediblyassumethatafirmmanagerisabletoooimplementafutur production
planconsistentwithexistingshareholderpreferences. Shareholderscan,at
most,crediblyaffectthechoiceofaproductinplanatanodeatwhichtttheyyy
aaarefirmsharrreholderfionsequuuently, foraparticularproductionplantosaisf
consistentfirmobjective,schaplanshouldsuuurviveshareholderblocking
ineverypeiod (moregenerally,everynode). Schaprocessisformalized
below ?

Itisnoteworthythatthispaperdoesnotconsidertheproblemofefficiency
ofeeequilibriumallocationswhenmmmarketttsareincomplete. Asiswell-known,
wwwhnmmmarketsareincomplete,copetiiveequilibriaandstockmarketequi-
libriaightfaaailtobeParetoefficient (Hart (1975),Stiglitz(1982)). Moreover,

ithparticulrdefinitionsofconstrainedefficiency,competitiveequilibriacaaan
beconstrainedParetoefficient (Diamond (1967),Grossman (1977)), canfil
tobeconstrained Paretoefficient (Dierker, Dierker,and Grodal (2002)),and
cangenericallyfailtobeconstrained Paretoefficient (Geeeanakoplosand Pole-
mmmarchakis(1986),Geanakoplos, Magill, Quinzii,and Dr" ze(1990)).

Moreooover,thispaperdoesnoteliiiminatetheproblemof ez-ante disagreeee-

entamngfirmshareholdersinequlibrium. Theanalysisheeerecanbeviewd
asprovidingan ez-post stabilitycriterrrion (intermsofrobustnsstoooshareeeholder
coalitions)fororganizingproductiveesourcesindecentralizedecnomiswith

3Noticethatan ezpost evaluatiiionmaynotbeappropriateinallcases. Forexample,if
acollectionofentrepreneursknoweachotherandrunafirmthemssselves,(perha
proprietorshiporprivatepartneeershp,)orifthereisacollectionofhareholderswhoareen-
trenchedcorporateiiinsiders,andimportttantly,arecrediblycommittedtoremainshareholders
ooovertime(assometmesconsidredinheliteratureoncorporategovernanceaaandregulation
ffinancialmarkets),thenanonymityoffutureshareholdersmaynotbemin
an ezante evaluationisareasonableassumption.
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incompletemarketsandsequentialtrade. Itremainsimportanttoexplore
aaavenuesforimprovingefficiencyofequilibriumoutcomesandimprovingrisk-
sharinginincompleteeemarketswhenconsumerequilibriumratesofsubstitutionnn
renon-collinearrr. Slectionofparticularversionsofvaluemaximizationca
bebasedontheiefficiencyproperties,andthatavenueremainsopenforstudy
ineconomiesconsideredddhere. Forsomeresultsregardingefficiencyeffectsof
finnnancialinnovationantaxation,seeElul(1995),  CassandCitanna(1998),
adTurner(2003),amongothers.

Furthermoreee, thispaperfocusesoncompetitivemarkets. Analysisoffirm
objectivesundrrroligopolisticmarketsispresentedin Dierkerand Grodal
(1996),andinDierkerand Grooodal (1999).

Thepaperpoceedsasfollws. Thenextsectionshowstheconsistencyof
valuemaximizationasafirmobjectivewhenmarketsareincomplete. Thisis
ssshownformallyinthecontextofRadner-GEIeconomies,andwithnaturalas-
umptttionsaboutshareholderpreferencesandshareeehollldercontrol. Thesection
afterhatpresentssomeextensionsofthisbasicrsut.

N
oV
-
o
=
sV

2 V. al ue M a x i m
Objective

ThhheseminalpaperbyRadner (1972) formalizesamodelofaneconomyin
wwwichmarketsareiiincompleteeeiiinthesensethat:]
orld,allcommodtiesfordlveryinttthat period ndstateoftheworldcan
betraded, butsomecommoditesforfuuredeliverycannotbetraded.Insuch
aaaneconomytherearefinitelymmmanyconsumerfirms,andcommodities. Firms
reprivatelyooownedbyconsuer-shareholders,andsharesssoffirmsaretradeddd
instockmarkets.Ineachperiodandstate,aconsumer-shareholdercantrade
onnnlyincommditiesandfirmsharesforwhiccchmarketsexitinthatpeeeriodan
state. Consumersusefirmsssharestomoveinomeamongdifferenttttttimperiods,
aaadamongdifferentstateoftheworldtofinanceacons
theeeydesiremost. Radner’smodelofaneeeconomy,andsomeofisextensionsss
ralsoreferredtoasamodelofgeneral quilibri
(GEImodddel).Suchaneconomyisformalized belowww.*
A Raner-GEIeconomyisformalizedasfollos. Tradetakesplaceover

time,andthereisuncertainty. Economicactivity takesplaceoverafinite
numberofelementarytimeperiods,indexed t=1,...,7,andafinitenum -

4Additionaldetailsaboutsucheconomiesaregivenin Grossmanand Hart (1979),and
inMagilland Quinzii(1996).
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berofstatesoftheworld,innndexed s =1,...,5. E a ¢ h sstisapartcu-
larhistoryoftheenvironmetfromperiod 1throughperiod T. Theevents
observableinperiod ¢ aregivenbyapartition S of {1,...,8}. Torefleccect
dependenceofactionsinperiod ¢ oneeeventsobservableinthatperiod,afun-

tionon {1,...,S} issaidtobe  S;-masurableifitisconstannntoneachevent

E,eS Toreflecttheadditiiionalavailabilidt
onnn,thesequenceofpartitions, S = (S;))L,,istaketobeondecreasingin
fieness,anditistermedannforma#iloon,dthkeaitcture. For
Re = {(&(s))5, € RY|&(-)is S;-measurable } bethesubspaceof R consist-

ingofvectorswhichare  S;-measurableandlet R = § R:.

t=1
Thereareafinitenumberofprivateeely-owneeedfirms,indexed j =1,...,J,

afinitenumberofconsumer-shariesh d,ldrls ainnddisneech ¢ h
periodt,statseafinitenumberofcommoditieslindbxed

T
Theproductiontechnologyforfirm  jis Y/ C x RE. Aproductionplan
t=1

forfirm 7 isanelement yj:(yg)thl €Y/ anditentailsaninput-output(or
netput)of y/(s), unitsofgood ¢ inperiod ¢, statseé Aproductionprofileis
acollecuyi= {y/)]_, whereforeach j, 3/ isaproductionplanforfirm j.
Whenconvenient, 17 (s)denotesaproductionplanforfirm j inperiod t,state

s, an dg@(s));’zl denotesaproductionprooofileiiinperiod ¢, statse A s usual,

each Y7 isclosed,convex,includesthepssiblityofinaction,0 €Y’ annnd

. T
satisfiesfreedisposal, Y7 D (— X(RtL)Jr) Moreover,asusual,therei
t=1

, T
aggregatefreelunch, <ZJ YJ) N (>< (RtL)Jr) ={0},andthereisaggregate
t=1

irreversibilityofppproduction,(Zj Yj) N (— > Yj> = {0}.
Eachfirmisrivatelyownedbyconsumer-shareholders. Firmownership
providesashareholderaclaimonfirmprofitsproportionaltoherfirmshare-
hooolding,andfirmownershipcanbetradedinstock markets. Theeerrrefore,
bthaconsumer-shareholder’sshareholding,andafirm

changeovertime. Theshareholdingspaceinperiod t<T-—-1is@ =
{QtER{HOSQtSl }, thatinperiod ¢t = T is® 7 = {0} € RJ, an d

T
thhheshhhareholdingspaceis©®= x ©;, A s h ar e h ol dingplamn for
t=1

Y

s ar e oldisdenoted ,itisanelementof©®,anditentailsholdin
07 (s)shareoffirm  j inperiod ¢, statse Theshareholdingprofilespa:

5 Asusual,negativeentriesinaproductionplanareinputs,andpositiveentriesare
outputs.
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pppeeertriioboddd i s @ = {9,5 € 0! lforevery 7, s, >0 ’] = 1} thatin

t="Tis0 5 = 0L andtheshareholdlngproﬁﬁl‘e——spﬁfels@

Asharehold1ngproﬁle1sanelementoftheshareholdlngproﬁ
dennnotel = (#)_,, whe’/(s)istheshareholdingofconsumer-hreholder
11 fi r jmnperiod t, st a tse

Theconsumptionspaceinperiod tis X; = (RF),,andtheconsumptionnn

T
spaceis X = X X;. Aconsumptionplanforconsumsar-shareholder

element 2 = (2))L, € X, anditentailsconsumni(p)t initsafgood

( inperiod t,staasafleconsumptionprooofileiss(xdl]lewhero n

foreach i, 2° isconsumptionplanforcnsumer-shareholder 1. Whennnconve-

nient, zi(s) denotesaconsumptionplannnforcomnsumeresihare¢holder
t, st atean dii(s))L, denotesssaaacosumptionprofileinperiod ¢, st a t.e
Eachconsumer-shareholder 4 ha preferencerelation ( = CXxX)that
iscomplete,reflexive,transitive,convex,continuous,andstronglymonotone

(x > ¢ = z =" #).° Eachconsummmeeer-shareholidbnsaconsumptionendow-

ment w' = (w))L., € X,andashareholdingendp@tyesutchthatthe

collectionofconsumptionendow ntssatisfiesinf ;w® > 0,andthecollection
ofshareholdingendowmentssatisfies 6y = (63)_, € 4.
Pricesofcommoditiesandfirmsaredefinedasfollows. Thepricespacein

periodt <T —1is

I
Ay = {(I%%) € (R, | forevery s, >, pi(s)e + Zj @(s); =1 }’
andthatinperiod t="Tis
ApLe { pr.0) € (RET) .| forevery s, >, pr(s)e=1}. Thepricespaccceeeis

= xAt Aprlcesystemlsane;beq)néezhbv(th pi(8)e theprrriiiof

auni t o f g ofoidperiod ¢, s t a tse a n dy(s); thepriceoffirm  j inpeod ¢,
state s.

Periodicdiscountratesforfirmsaredenotedasfollows. Forfirim j, the
discountrateinperiod t=11 sé{ =1¢€ Ry,andin pet PoAitis
5/ €Ry,whereforesys@ryii(s) <1. Adiscountratesystemforfirm
jis 6! = (), andadiscountrateeless (5l q mNotticethatthis
formulationincludescriteriabyDr" ez, andby Grossmannnand Har. Thatis,in
atwo-periodmodel,theDr ezecriterionpositsadiscoutratesystem
J inperiod2astheweightedaverageofinter-temporalratesofsubstitution
ofshareholdersinperiod2,andinamulti-periodmodel,the Grossman-Hart
criterionpositsaperiodicdiscountrateineachperiodastheweightedaverage

SThenotionsofindifference( ~') andstrictprefefeamettheusualones.

Brought to you by | University of Kansas Libraries (University of Kansas Libraries)
Authenticated | 172.16.1.226
Download Date | 3/20/12 8:17 PM



The B.E. Journal of Theoretical Economics, Vol. 7 [2007], Iss. 1 (Topics), Art. 4

ofappropriateinter-temporalratesofsubstitutionofshareholdersinperiodl.
Considerapricesystem(  p, ¢),discountratesystem 6, andaproduction
plan ¢/ forfirm j. F o r e Vt d e Oyl = (pe(s Jyl(s))3,. T h &-valueof
firm j inperiod ¢ is 6tptDyt = >, 8 (s)pe(s)y/(s),andthe §’-valueoffirm j
iiisd/ ply! = Zt | 5§ ptDyt Aproductig mpximizes 6/-valueover Y/
fo/pOy’ = m a &pOy.
y’JeYJ

Forapricesystem(  p, q),aproductionprofile y = (yJ)J Landaconsumption-
shareholdingplan( z%,6°) forconsumer-sharighloddésposableincomeof
1 inperiod t, st a tseis

Wi p.a,9)i(s) = pi(s)wils) + ()0 4(s) +ZH yi(s).

AAAconsummmption-sh@i)riesefe g p)lladiordablpfbrrongumer-

shareholder 4,ifinevry perilosltdadt® py(s)zi(s)+q:(s)0i(s) < Wi(p,q,y):(s).”
connnsu er-shareholder’sbugeeetsetconsistsofallconsumptiooonandshare-

holdigplansthatareaffordabl,aaandherdemandsetconsistsfthoseplans

inthebudgetsetthatareoptimlwithrespecttoherpreferencerelation.

Formally, forapricesystem( p, q),andaproductionprofile y = (y)) s, the

budgetsetforconsumer-shareholder 7 is

B'(p,q,y) = {(mi,Qi) c X x0l(2,0") is p,q,y)-affordable },
andthedemandsetforconsumer 718

i i i i /i 4i i i g
D'(p.q.y) = {(@.6) € B'(p.q.y) (. 6) € Bp.ay) =’ = '}

A Radner-GEIeconomy  isacollection
{8 Yj j N (—i7 wi’ 96)5:1} )

where S = (S;)L, isaninformationstructure, Y7 isaproductiontechnol-
ogyforfirm j, an d= ,w'f)isthepreferencerelationandconsumpt:]
shareholdingendowmentofconsumer-shareholder i. A Radnerequilibrium

"NoticethatasiiinnnRadner (1972),andinDr " eze(1974) and Grossssmanand Hart (1979),
afi@,(s) shar eh olldygonsumer-shareholder ¢ infirm j inperiod ¢ — 1,state s provides
herwitha 92"21(5) sh ar e profitsof firm j inpeeeriod, statg (andhecontinuestoreceive
shareof profitsinfutureperiodstotheextntthatshecooontinuesshareholdinginthisss
firm.) Thisimplies,ofcourse,thatprofitsineachperiodddaredistributed toshareholdeeerrr
asdividends. Moreover,thisisconsistentwithex-dividenstcktrading. Theresultshe
remaintruewithcum-dividendstocktrading,asexplaineinthenextsection.
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isacollection( p,q; 0,y = (37)]_y; (2", 6")_,),where( p,q)isapricesystdim,
adiscountratesyddrevery j,y’ maximizes 0’-valueover Y7, forevedy
(xi7 91) € Dl(p7 Q7y)7 Zz‘lzl xi = Zz‘lzl wi + Zj:l yja and 6 = (61){:1 S @A' In
otherwords,aRadnerequilibriumisacollectionofprices,onesetforeachpe-—
riodandstatewhenmarketsfortradeareopen,adiscountratesystem,apro
ductionprofile,andaconsumptionandshareholdingprofile,suchthatfirmsare
maximizingvalue,consumersaaarrremaximizingpreferences,andineveryperioddd
andstate,allconsumptionmketsareclearing,andallfirmsharesarehel
byconsumer-shareholders. ? Whenconvenient,aconsumptionandproduction
profile(( #)L_,, ('),) is annnalloodela g} uid> 7 o/ anda
consumptionandproductioprfile(( 2i(s)! ,(yl(s))] )inperiodtatse
iiisanallocationinperiod ¢, sss tsa 1 zi(s) = oL wi(s) + ijl Yl (s).
Withthisterminology,aconumptionandproductionprofile(( )y, (y7))=)
nnnaRadneeerrrequilibriumisanallocation,andconsequently,it:
i e v e r ytpstiassed

Themainresultinthispaperisthaaatineconomieswithprivatefirmown-
ership,whenmarketsareincomplete,ndfirmshareholderscanchangeover
tttime,valuemaximizationis, ex-post, i r m o b j e ¢ t i v e ¢ o n n
holderpreferences. Theformalanalysisincludespostulatigshareholderconnn-
roloverfirmmmdecisions,derivinnngshhhareholderpreferencesforproductionplas
fromconsuerprrreferences,adsowingthatalongtheequilibriumpathin
aRadnerequilibium,nocoalitionofshareholderswantstod
value-maximizingproductionplan. Detailsareasfollows.

Toseethatavalue-maximizingproductionplancanbealigned withshare-
holderpreferences,itisimportant,asafirststep,tounderstandtheprocess
bywhichshaaareholdersmightbeabletoexercisecontroloverfirmdecisions,
andtttoformlizeanideaofwhenaproductionplanmightbepreferredbya
coaliionofconsumer-shareholders. Withanonymoustradinginstockmar-
kets,shareholdersinagivenperiodcannotbeassumedtoknowtheidentities

8 Tomaintainnngenerality,furtherrestrictionsonthediscountratesystemarenotspecified.
Thispermitsaapplicationoftheresultsdeeevelopedheeeretodifferrrentspecificationsoftheee
discountratesystem;forexample,asprescribdbyDr " ez (1974),GossmanandHart(1979),
andBonnisseeeauannnd Lachiri (2003).Itisuseful tokeepinmind that whendiscountrat
systemsdepndoshareholdingsandinter-temporalratesofsubstitutions,thentoprove
existenceofequilibrium,somerestriiictionsonthediscountratesystem,suchascontinuity
inshareholdingsandmarginalutilites,wouldhavetobespecified.

9Thispaperdoesnotfocusonexistenceofequilibrium. Forexistenceofequilibriumwith
boundsonshortsales,seeRadner(1972),andGrossmanandHarttt (1979),andforgeneric
existenceofequilibriumwithoutboundsonshortsales,seeDuffieand Shafer (1985),Duffie
annndShafer (1986),and Magilland Quinzii (1988). Foraresul onnon-existencewith
uboundedshortsales,seeMomi(2001).
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ofothershareholders, exceeeptpossiblywhentheyinteract withothersharrre-
holdersinashareholdermeeeting.Inthissense,exercissseofshareholdercontol
inagivenperiod (andstat)islimited,atmost,tohareholdeeersinthat pe-
riod (andstate). Moreover,asfuturefirmshaaareholderscanaffctfuturefirm
cechoices, existingshareholderscanbecredibly ssumedonlytoaffectthefirm’s
urrentperiodproductionplan. Therefore, toformalizethisconceptofshare-
holderconnntrol,itisassumedthat (1) thereisashareholdermeetinginevery
period (adstate),andatthismeeting,firmshareholdersinthatperiod (and
ssstate)canformvotingcoalitionsandvoteonafirm’sfutureproductionplannn,
(2)ashareholderinagiveeenperiod (andstate)doesnotknowifanotherco-
umeeerwillbeashareholdrinadifferentperiod (orstate), (3)asinglefuture
sharholdercannotaffectafirm’sfutureproductionplan,andconsequently,
(4)shhharehhholdddersinagivenperiodcancrediblyaffectonly thefirm’scurrent
ppperiodproductionplan.
Sareolercontrolisexerciseeedasfollows.Forexpo:
ose,inthisparagraph,thattherisnouncertainty. Asmentionedabove,for
aperidd=1,...,T, a 92’_j1 shareholdingbyconsumer-shareholder ¢ innnfirny

providesherwitha Hz’jl shareoffirm j profitsinperiod #. Thisiscooosistent

withex-dividendstocktrading;thatis,aselleroffirmshareinperid t—1

keepshershareoffirmprofitsforperrriod t — 1,andddabuyeroffirmshaaarein

periodi—1reeeceivesashareoffirmpofit.sForpieddalinterprettion,

ttthhhiscanbeviwedasstttockmarkettradeattheeeendofaperio. Atthebegin-

ningofeachperiod ¢, h ereisashareholdermetingofexis:t
aaatis,shareholderswhoboughtfirmsharesattheendofperiod t —1.Thee

shhhreholdersaaaretermedperiodf shareholders. Atthismeeting, managersof

firm j prrresentperiodt shareholderstheproductionresultsforperiod {—1,and

teircurentndfutureprodug¢g/iiolmphamiyveematsadget

ofperiod ¢ shareholdersprefersafeasibleproductionplan * yi toproooduction
plan yf,iftheycanre—distributeeeamongthemfsememﬂtheirrrpppeeerrri(

andproductionplan ’ yf togetnwconsumptionplansfo i t sothatwhen
comparedtttotheconsumptionplaneachcouldhaveachievedwithherperiod t

endowmen andheeershareofprofitsfromproductionplan yf, noshareholderin
thissubsetismad worseoffwithhernewconsumptionplan,someshareholdeeer
inthissubseeetismadestrictlybetteroff,andshareholdersnotinthissubst

areunaffectd. '© Forasubsetofshareholderstoapproveproductionplan yi ,

108hareholderpreferencescanbeffformulatedbyconsideringanadditionalbudget-feasible
cooonstraint;thatis,shareholderpreerencesforproductionplanscaaanbefurtherrestrrricted
t beappropriatelyaiffordable f Thaeselta ¢ h ¢ o n s u m

Brought to you by | University of Kansas Libraries (University of Kansas Libraries)
Authenticated | 172.16.1.226
Download Date | 3/20/12 8:17 PM



Sabarwal: An Ex-Post Consistent Firm Objective When Markets are Incomplete

itmustbethatthereisnoproductionplan ’ yg thatthissubsetofshareholders

ppprrrefersyg).Theeeseeeideasareformalizedinthefollowing

consumptionpreeefrncesofaconsumer-shareholderinaivenperiod,and
oductionprefrencesofsubsetsofshareholders,anditisshownthatwhen

v = (y))T, maximizesvalueover Y7 everysubsetofshareholdersineeeve

periodapprovesthisplan. !

Theideaofmakingaaaconsumer-shareholderbetteroffinagivenpriod
andstatecanbemotivtedbyconsideringaaaconsumer-shareholder 1 with
ppprireeefffecerrrecennhcecaeatedationn s u m p p wt honndpnlamt urallyderiving a

forconsumptioninagiven eriodandstateasfollllows.Inapartic-
ularperiod t,statgconsumer-sh arépreférdamabundeecofcommodities
1i(s) t oxi(s),ifshepreferstheconsumptionplanthtisderivedfrom z' by
replacing xi(s) withi(s) totheconsumptimdoMmprlfhor madly let
beaconsumptionplanforconsumer-sharehlder 4, an d 1 &t betheprefer-
enceofconsumer-shareholder 4. I frf(3)isaconsumptionplanforconsumer-
shareholder i inperiod t, s t a ts,et’h e consumer-shareholder i prefers
#1(6) %9 xi(3) inperiod i, st a Bedenoteds) =i (3) 2i(3), if 2’ =",
where 'z’ isdefinedasfollows:  2%(s) = #i(s) i ft =t and s = s, and zi(s) =
z! s otherwise,and consumer-shareholder i strictlyprefers x;(é) to
z4(8) inperiod t,statiedenot @fls) =t (5) x4(3), if "2’ =" 2", L ex’be
thepreferenceofconsumer-sharrreeeholdez, a n d 1 et beaconsumptionplanfor
consumer-shareholder i. Thep feremid®isweaklymonotoneintperiod
stattts,ifforeveryconsumptidnipbp o zi(s) = £i(s) =i (s) zi(s).
Noicethatif —>" isstronglymonotone,then >} (s)isweaklymonotoneinpe-
riod ¢, st a ,ef 0o 0T e v e rtysptearsieoM o 1 e o=y (8) rs,wiwfweeeaaakkkll

mmmooonnnoootttooohnadecintpefidr e ve r y p ¢ wsitoadset h e &’ is

hereisinthefamiliartraditionofcoalitionre-distributionsthatarefeasiblewithcoalition

eeendowmentswithoutadditionalcooonstraintttsregarrrdingbudgetsets. Ofcourse,ineithercase,

avalue-maaaximizingplanisapppprpriaaatelyaffordableinequilibriu
xtentabudgetconstraiiintimosesddiionaleeestrictionsoncandidateplansthatmigttt

dominate value-maxiiimzingplan,theresulthercanbeviewedasastrongerresultintha

itholdswithaaapotentallllygreateeernumberofcandidateproductionplans.

' Noticethttheresutsprrresentedheredonotdependontheparticulartimingofshareee-
holdermeeeetingsannndstocktad meeentionedabove.ForstockmarkettradeasinRadddnr
(1972) ,thonnulyiterpretiverequirmentwouldbethatasharehoooldermeetingishel at
leastaninstatbefooorestocktrade,sothatshhhaaareholderswhoaretreceiveeeprofitsinape—
riodaretheonesvtinnngonfirmplansfort t period. Conditionalonthisrequirement,
shareholdermeeeetingadstocktttradecanbeeeheldatanytimeduringapriod.Inpartic
ular,thisapplisforanelemenarytimepriod,whichisalsoviewedasanode.Similar
interpretationsnaturallyholdforcum-dividendstocktrading.

Brought to you by | University of Kansas Libraries (University of Kansas Libraries)
Authenticated | 172.16.1.226
Download Date | 3/20/12 8:17 PM



The B.E. Journal of Theoretical Economics, Vol. 7 [2007], Iss. 1 (Topics), Art. 4

Productionpreeeferencesofsubsetsofshareholdersareformalizedasfollows.
Lety—(yf) b aproductioaothp peacomstimptionamd n d (
shareholdmgproﬁle.Aconsumer 1 isashareholderoffirm j inperiod t, state
sif 037 (s) > 0.Foreachfirm j, e r & otdtsletSi(s)={il0;7 (s) >0}
bethecollectionofshareholdersoffirm 7 inperiod t, sta s.eA ﬁ'rm j
coalitioninperiod t, st a$ e en oiCdd),isanon-emptysubsetof
S7(s). Let C’j(A) b e a fi r ;i coooalitioninperiod £, s t a §,el ¢ jqj(“) bea
productlonplanforﬁrm jinperid ¢ stateanddef 6’16(5) prefers yt( 3)

to yt( 8),if

e theproductionplan’ ¢’ formedbysetting y{(s) = yi(é) ift =% and
s=8and/(s)=yl(s)otherwise,isfeasiblg ¢ ¥hi1asd

e foreveryconsumer-shareholder i € Cj( ),thereisaconsumptionplan

(8 inper ifo st a tsesu(xht%thattheproducAtlonproﬁle( yt( §))/=, in

period ¢, s t a tsdormdbyseting yi(é) = yi(§) ifj=7 an c}/f'(s) =
yi(§) otherwise,andtheconsumptiah(pofilperiod tstate’
S NI S iy g .
formedbysetting 3(s) = £3(5) ifi € C’tA(s),and 7(8) = x%(s)lo t h erwise,
togetherformanallocationinperiod t,state('thatds,, 73(5) =

S wi(3) + X7 47(8),)and

e foreveryconsumer-shareholder i € C’]( ), 24(5) =% (5) x(5),andfor
#(3) =1 (3) 73(8).

Thefirstconditionensuresthatacannndidateforapreferredproductionplanis
feasible,thesecondconditionensuresthatiftheinitialproductionandcon-
sumptionprofilesformanallocatttioinagivenperiodandstate,thenthe
candidateproductionandconsumptionprofilesremainanallocationinthat
periodandstate,andtherefore,hecandidateconsumptionandproduction

someconsumer-shareholder i € C’tj( s), &

2Noticethatfeeeasibilityofproductionplaaannnsrestrictsthetypesofalternativeproductions

ppplansthatcanbconsideeeredinaperiod dstate. Forgoodproduuucccedperiodically,say,,,
t-shirtsproducedinagivnperiod, (oranynumberofothergoods,shasboxesofcereal

airsofjeans,sandwiches, pizzas, papertttowels, DVDplayers,airconditioners, tires,cars
computeeers, trucks,periodiclaborserrrvices,bricks,light bulbs,andsoooon,) thishasanatural
interpretationofusingadifferentpoducionplanforagivenperidandstate. (Thiscan
beviewdaaasatypeofseparabilityinproductionovertime.)  Buttheremaybesometypes
ooofplansthtcaaannnnotbechaaangedmuchoveroneperiod,say,producinglargeships,orrrplanes,
rlargerockets.Insuchcseees,onceaproductionplanhasbeencooommissioned,t!
notbeverymyalternativproductionplansthatarefeasiblefragivenperiod.

10
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profilesformare-distributionthataffectsatmosttheshareholdersofapartic-

ularfirmthatareinacoalition,andthethirdconditionensuresthatnobody

inthecoalitionismadeworseoff,andsomeoneismadestrictlybetteroff. For

a fi r ny coalitioninperiod t, s t a tseC(s), aproductionplan ¢/ is Cl(s)-

proof ifthereecisno o/ (s) s u ¢ h t h@}(s)-prefers %/ (s) t oy](s).Aproduction

plan 3’ is coalitionproof ifforeveryperiod t,stats¢andforeveryjirm

coalitioninpriod  t, s t a tsg C}(s), 3/ is C}(s)-proof.'?
Thecorollaryfollowingthelemmaandtheorembelowformalizestherrroleof

valuemmmaximizationasafirmobjectiveconsistent withshareholderprefeences

when arketsareincompleteandfirmshareholdersarechangingovertime.

Lemma. Let (p,q) beapricesystem, Yy = (yj)j:1 beaproductionprofile,
(2%,0") € Di(p,q,y), a n &' beanotherconsumptionplanfor i. Inpetiod
state 3,

it o Y3674 (6] ttthhhar b (P OPE (0= W (£ 0, 9)060)) and

333 >;3 :Bs, ptsxs qtsﬁl >Wp>Qayt8'

Proof. Toprovethefirststatement,supposeitshypothesisi

pose ttthhppeaiitt( 5]+ ¢;(3)0;(5) < W'(p,q,y);(8). Thenthereiiis " 27(3) > #%(3)

such pt( )a(s) +q;(5) z(§) < W’(p, q,v);(8). Therefore, ftheconsump-

tionplan” z* 1sdeﬁnnnedas ri(s) = a4(3) ift = t and s = 3, and 2i(s) =

:L”t( Jotherwise, théd)(€ Bl(p, q,y).Moreover,iftheconsumptionplan

7' isdefinedas™ zi(s) = #i(s) i ft ={ and s = §, andzi(s) = 2i(s) ot herwise,

then z}(3) > xi(é) implids’ i, andi(s) = (s) zi(8) implid &2’

Therefore, 2" ="z, contradictingtheoptrimalityof
Toprovethesecondstatement,supposeitshypothhhesisissstrue,andsuppose

ttthaw;(5)£4(3) + ¢;(8)0(5) < W*'(p,q,y);(5).Intiscae,iftheconsump-

ionplan™ 2 isdefinedas™ xi(s) = #i(s) i ft = £ and s = 3, and zi(s)

zi(s) ot herwisea'tfh) eenB (p, ¢, y). Moreover,” z(8) =% (3) i(

impliesz* ="z, contradictingtheopttnlalityof

> ||

Theorem. Let (p,q) beapricesystem,  § beadiscountratesystem, y=(y )3-]:1
beapr‘r’roductionproﬁle (2%, 09)1_, beaconsumptionandshareholdingprofile,
andfoevery i, (z%,0") € D'(p,q,y).

Foreveryfirm 7, i fy’ mazimizes &’ -valueover Y7, t h e 9 iscoalitionproof.

Proof. F i % s up p o enaximizes 5j—vaaalueoveﬂfj, andsup py ssmot
coalitionproof.Let ¢ beaperiod,” s bestate, C’t](é) b e a fi r y coalition

B Noticethatdefinitionsregardingcoalitionsincludeshareholdersofaparticularfirm.
Thiscanbeweakenedtoallowforcoalitionsofshareholdersacrossfirms,asexplainedin
thenextsection.

11
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inperiod £, st aa aatrt@je{é) beaproduction pla pnifipeeefiadiy
state’s suchth CJ( Jpre feyjésj t oy ( ).Foreveryconsumer-sharholder

ieC’f(ﬁ),let’J;()beaconsumpppt10np1aﬂﬁap$uchthdtthe

productionprofile(” yg(é))jzl ineriod 1, s t a & dofmeeedbysetting ’ i () =

gjf(é)ifj = 7 anq]/g(’é) = yg(é)0therw1se,andthconsumptionproﬁ
(xi(é)){zl inperiod 1, s t a & doPmecedbysetting ‘zi(8) = £4(3) i fi € CJ( )ors
and “z}

(Zfilxz(é) = wi(5) + Z;’:l y’g(§),)andforeveryConsumer—shareholdef

i € C)(8),"}(5) =} (8) x(3),andforsomeconsumer-shareholder i € CV(3),

£4(8) =1 (8) 2(5). Then ,bythelemmaabove,foreveryconsumer-shareholder

i€ C’tj( 8), pi(8)LH3) + ¢;(8)0:(5) > W*(p, q,v);(3),andforsomeconsumer-

shareholder i € C7 (3), pi(8)4 H(8) + q:(8)0:(5) > W*(p, ¢, y)i(5)- Therefore,
S pi(8)wi(3) + 5, ()5 5) + X, ai(9)63(5)
S (8)45(9) + ai()84(9))
> S V(g ),
= (5 9)ui(s) + ()6, (6) + T, 0 (@HE) )
S pi($)wi(5) + L ai($)0_ (5) + Xy 5 ] (5)

(§):x%(ﬁ)otherwise,togethrformanalloctastua)tsdflperiod

)9
a(

(3
_|_
(3)

whence pt(é)yz(é) > pi(s )yt( §),aaandconsequently, (5]prJ > 6ipy/, contra-
dictingthehypothesisthat yj m x im i&eaucover Y. I

Corollary. Let (p,q;0,y = (v/)/—; (2*,0°)i=,) beaRadnerequilibrium. For
every 7, Y iscoalitionproof,if, andonlyif, Y mazimizes 6 -valueover Y7,

The if partfollowsfromthetheorem,andthe onlyif partistrivialby
definitionofaRadnerequilibrium. Moreover,noticethattheproofsabove
haaaveaflavorsimilartothatofprovingthatanequilibriumallocationinan
Arrow-Debreueconomyliesinthe Core. Inthecaaasehere,an erpost eval-
utionisanode-wiseevaluation,andasmarketstanodear
complete,ideassimilartothoseusedin Walrasianeconomiesareappiedata
node.'* Therefore,theresultheeeredependsonthejustificaaationofanode-wissse
evaluation,whichinthispaper,hasbeenmoootivatedby particulaaarrrproceeesss
ofshareholdercontrol. Tothextentthatprcessdoesnotapply,theresult
herewouldnothold.Inparticular,thisproofwouldnotwork,ifsh eholdr
couldformcoalitionsovertime,forexample,ifshareholderscouldcommitto

14Indeed,theproofworkswithaversionofnode-wisevaluemaximization.
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remainingshareholdersovertime. '° Inthissense,theresultheredoesnotre-

solvetheproblemof ezante disagreementsamongshareholders,orinefficiency

ofstockmarketequilibria.

Thecorollaryaboveformalizesvaluemaximizatttionasafirmmmobjectivecon-

sssistent withsharehhholderprefeeerenceswhenmarkesareincopleteandfirm

hareholdeeersarecangingovrtime. Theconsisteeencyofthisobjectivecan

beviewedfromtheperspectiveofsequentialsharhooolddderevaluaaation,asfol-

lows.Whnpresentedwitha §’-value-maximizingprductionplnforfirm 7,

y =(@w)r,,shareholdersgivenbytheshareholdingenowmentunnnani

approvey{(s) asaproductionplaninperdaddwhatperesented

with( /)7 ,,shareholdersin periosuRasimaussslyapprovey(s) as a

ppprrroductionplaninperiod2,states,andcontinuinginaimilarmanner,when
esentedwith ( yf)thf, shareholdersiipdnitsednanimouslyapprove

yg(s)asaproductionplaaarf,imtm&&i@dlis istrueregardlessofwhich
staaateoftheworldisrelized. Inthissense,avalue-maximiziiingproduccction
plnsurviveeessequentialshareholllderevaluationalongtheequilbriumpath.
Itisnotworthythattheeeresutpresentedaboveisindependentofpartiular
votingrequirements;thatis, thisresultisindependentofwhatshareofthefirm
isrequiredofacoalitionbforeitcanaffectfirmdecisions,andconsequently,
thisresultappliesevenwhenshareholderswithasmallshareofthefirm (for
example,membersofaBoard)canaffectfirmdecisions.

3 S om e E x t e n s 1 o n s

Thecooonnnsssistencyofvaluemaximizationisshownaboveforthecasewhere
shaaareholdersofaparticccularfirminaparticularperiod (andstateee) canfooorm
coliti,andfortheasewhereshareholdershaveaclaimonnxtperid’s
(samestate’s) productionplan. Boththeseconditionscanberelaaaxed,sothat
valuemaximizationremainsaconsistentfirmobjectivewhenshreholdersof
differentfirmsinaparticularperiod (andstate)canformacoalitionacross
firms,andwhenshareholdersinaaafirminaparticulllaaarperiod (andstate)have
aclaimtothatperiod’s(andstate’s)productionpn,asfollows.
Valuemaxiiimizationremains consistentfirmobjectivewhenshareholders
canformcoaltionsacrossfirms. Thiscanbeseenbyanappropriatemod-
ificationofthedefinitionofacoalition,andare-formulationofproduction

15 Asmentionedinnntheintroduction,thismightbethecaseifacollectionofentttrepreneurrrsss
knoweachotheradrunaaafirmthemselves, (perhapsasasoleproprietorshiporprivate
partnership,)orifthereisacollectionofentrenchedcorporateinsidersorothersakeholde
crediblycommittedtoreminshareholdersovertime.

13
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preferencesofcoalitionsofsharehoooldersacrossfirms,asfollows.

Let y = (yj)j:1 beaproductinprofile,and( % 0%)L_, beeeaconsumption
andsharehoooldingprofile,andforeachfirm  j, peritdtat, le 5/(s) be
thecollectinofshareholdersoffirm j inperiod ¢, st a t,ean (Ct](s) bea
(possiblyempty)firm  j coalitioninperiod ¢, s t a &.a A ecoalitioninpe-
riod t, s t a & Banon-empty unionoffirmcolitionnnsinperiod ¢, st a tsg
denoted Ci(s) = J; Cl(s).Let Ci3) beacoooalitioolystpwaicdd

(42(3) : j satisfies C/(3) #@) beacollectionfprductionplahhsinperiod

state”’s, a n d d e fiCh(8) prefers (yi( §) : j satisfies C’J( ) # 0) to (yt( §) :

j satisfies C7(5) # 0),iftheproductionprofile(” 3’ : j satisfies Ctj( 5) # 0)

formedbysettingforevery  j suchthat CJ(3) # 0, g/(s) = ¢/(3) i ft = ¢,

and s =5, andj(s) =y/(s)otherwise,isfeasible,(thasich, forevery

ttthhl@t(s) # 0, ¢/ € Y7,)andforeveryconsssumer-shareholder i € Cj(3),
ereisaconsumptionplan”  zi(3) inper ifp & a ¢ sachithattheproduc-

tionprofile(” yt( ))/_; inperiod ¢, statseformedbysettlng yt( 8) = yi(§) if
jsatlsﬁest()?é@ andlf() ()othervvlse,andtheconsumptionproﬁle

(#1(8)), inperiod , s t a & éormedbysetting i4(8) = £4(8) i fi € Cy(5),

and "z}(5) = x}(3) otherwise,togetherformanalle¢aticoninperiod
S, (that Bﬁil i4(8) = Zl L wi(8) + Z] ) yt( §),)andforeveeerrry consumer-
shareholder i € Cy(3), z}(8) = (3 (A) x4(8),andforsomeconsum-shareholder

i€ Cy(8),"xi(38) >~} (%) 4(8). Thefirstconditionensssuresthatacandi-
dateforapreferredcollectttionofproductionplansisfeaiiibleforeveryfirm
ttthhhathasashareholderinhecoalition,thesecond connnditooonensuresthatif
einitialproductionandccconnnsumptionprofilesformaallcation
periodandstaaattte,thentheadidateproductionandcooonsumptionnnprofilesre---
mainanallocioninthatperiodandstaaate,annndddtherefre,thecadidatecon
sssumptionandproductionprofilesform re-distributionthataffectsatmost
hhhareholdersiiinacoalition,andthethirdcoitionensuresthatttnobodyin
tecoalitionsmadeworseoff,andsomeoneismadestric
acoalitionintpstaddC(s)aproductionprofile( /)7, is Cy(s)-
proof ifthereisno(” v/, ,(s) : j satisfies C{(s) # @) such t hGy(s) prefers
(91,1 (s) : j satisfies CJ(s) # 0) t o @], (s) : j satisfies CJ(s) # ). Aproduc-
tionprooofilllaf/ ) _, is coalitionproof ifforeveryperiod ¢, statseandfor
eveeerycaltmonlnperlod t,statse Ci(s),(37)]_, is Ci(s)-proof.
Withthsnotationandteeerminology,thestatementttandproofoftheleeemma
prsentedaboveremaintru. Thefirssstlineinthesatementofthethorem
remainsthesame,andthesecondlineimodifiedtoread, If (y7)7]_, mazimizes
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d-valueover (Y7)f)_._thh e ’)]_, iscoalitionproof ”Here( 3’)7_, maximizes
d-valueooover Y7 37 meannnsthatforevery j, ¢/ maximizes ¢-valueover Y.
Theprooofofthetheoremeedsobviousmodifications;oneusefulmodification

istonticethatinthelastline,after whence” t h e ee w farsdomé j such

that CY(s) # 0" s h o ubeddded. Thesecondlinofthecorollaryisthen
modifiedtostate, “( yj)j:1 iscoalitionproof,if, andonlyif, (yj);]:1 mazimizes
d-valueover (Y7)I_,.”
Valuemaximizationnnremainsaconsistentfirmobjectivewithcum-dividend
ssstocktrading. Thiscabeseenbyanappropriatemodificationofaconsumer-
hareholder’sbudgetset,andthedefinitiiionofcoalitionproof,asfollows.
A consumer-shareholder’sbudgetset smodifiedasfollows. Forapricesys-
tem( p, q),aprrroductionprofile y = (yj)jzl, andaconsumption-shareholding
plan( 28,0') foconsumer-shaifaheldisposablein mpenedo f
t, st a tseis

Wi (p.q.9)ils) = pils)wi(s) + a(s)0;(s) +29§’j ()pe(s)97 ().

Inthissetting,a 677 (s) shareh ol diynogsumer-shareholder i infirm j inpppeee—
rriiidpsddalt e providesherwitha 6/ (s)shareofprofits offintithesame
t,statg (andshecontinuestoreceiveashareofprofitsssinfuureperio

totheextentthatshecontinuesshareholdinginthisfirm.) 6" A consumptiiion-
ssshareholdinglan(z?,0%) i s {p, q, y)-affordableforconsumer-hareholder 4, f i n
everyperiod ¢, s t a tsg py(s)xi(s) + ¢i(s)0i(s) < W'(p,q,9):(s). Thebudget

etannnddemandsetarenooowdefinedaaasintheprevioussection,asarethe
notioofaRadner-GEIecnomy,and Radnerequilibrium.

Sharehoooldercontrolisformalizedwiththesameassumptionsasinthepre-

vioussectin,exceeeptthatfortheformalanalysis,shareholdersinaparticular
periodwhocancrdiblyaffectthefirm’sproductionplaninthatperiodaretheee
aaafter-tradeshareholdeeers. (Itistheseshareholderswhoreceivefirmprofitsina
givennnperiod.) Toaidinterprrreeetation, thiscanbeviewedasstock-markettrad
taymomentbeforashaholdermeeting.Shareholdercontrolisexercce
inamannersimilartothatdescribedintheprevioussection. Prodution
preferencesofsubsetsofshareholdersareformalizedasabove,butwiththe
modificationthatthecollectionofshareholdersoffirm j inperiod t, st a tse

'Noticeeethatfor t = T, ng(s)iiisidenticallyO,soacoalition(anon—emptysub
shaaareholdrrrswithpositiveshareholdng)isnnnotdeeefinedherearesomeobviousalternatives
inthiscase;as  ¢r(s)isalsoidenttticallyzero,onealternativeistorestrictthedet
colitionpoofto t < T — 1;anoheralterativistorestrictafirm’splanninghoriz to
T — 1,sothatforevery  j, yr(s)isidenticallyzero.
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isgivenby Sf(s)z{z"@i’j(s)>0}.Theremainingnotationandterminolc
forcoalitionproofisunaffected. Withthisnewnotationandterminology,theee
statementandproofofthelemmaremaintrue. Thestatementofthetheorem
remainsthesame,anditisproved withtheobviousmodificationinthetim
ilinnndexforshareholdings. Thecorollaryisunaffected.
Itiseasytoappppropriatelyextendtheresulttooothecasewhereshortsales
firmsharesareermitted,and wheeennnasseeetsinadditiontooofirmsharesare
avaaailable. Moreoveeer, theextensionsm tiondabvecanalsbecccooombinedto
prove,forexampl,theconnnsistencyofvaluemaximizationwith alitionsof
shreholdersacrossfirmsadwithcum-dividendstocktrading.
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