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1. Introduction

Foranyparticularpolicyissueitis ofteneasytoidentifyanumberofdi¤erent
interestsgroups, orsub-setsofcitizens likelytoshareacommonpolicygoal. It
isacommonobservation, however, thatsuchgroups seem todi¤erinthedegree
towhichtheyparticipate, collectively, in thepoliticalprocess inanattemptto
furtherthesegoals. M oreover, in anumberofcases, lobbygroup competition
appearstobeabsentaltogether, withjustone‘voice’appearingtodominatethe
lobbyingprocess.

T hemostobviousexampleofsuchaphenomenonisthesubjectofitsownliter-
ature, namely‘regulatorycapture’. InspiredbyStigler’s (19 7 1) re-interpretation
ofU S regulatorypolicy, this literaturesuggests thatindustrygroups lackcom-
petitiontosuchanextentthattheycane¤ectively‘capture’legislatorsandthus
ensurethatregulatorypolicyis suppliedexclusivelyintheirfavour. T hedomi-
nanceofasinglelobbyhasalsobeennotedintradepolicy. ForexampleKrueger
(19 9 0) points tothefactthatindustrialusers suchas softdrinkmanufacturers,
aswellasordinaryconsumers, playedasurprisinglypassiveroleinthedebatebe-
tweensugargrowersandtheU S governmentovertheissueofsugarpricesupports.
Similarly, inacross-sectionalstudyof435 4-digitindustriesG awande(19 9 7 )notes
thatthereis littleevidencetosuggestthataprotectionistlobbyfacede¤ective
competitionfromeitherapro-exportordownstreamgroup, letaloneconsumers,
whenlobbyingfornon-tari¤ barriersonJapaneseimports.

N aturallythisasymmetryhasnotgoneunnoticedbyeconomistsandpolitical
scientists. R ather, theuniversalresponsehasbeentobuildonO lson’s(1965)work
oncollectiveaction inwhich itis suggestedthatcertaingroups failtoorganise,
and thus participate, collectively, in policydebates, becauseatsome levelthe
…xed costs ofgroup formation exceed the expected rewards. R eceived theory
thereforesuggestsataxonomyofgroup formationdrivenbyvariations ingroup
sizeandpermembernetbene…ts. T hatis, ifagroup sharingacommonpolicy
goalcontains atleastonememberforwhom thebene…ts from politicalaction
exceedstheassociatedcosts, evenifbornealone, itissuggestedthatthegroup is
privilegedandwillalways…nda‘voice’inthepolicyprocess. A nalogously, ifthe
costsassociatedwithformationexceedthetotalamountbywhichagroupstands
togainfrom politicalparticipation, collectiveactionis sub-optimal. Insuchan
eventthegroupisthoughttobelatent: alwaysfailingtoparticipateinthepolicy
process.

In theremainingcase, however, when aggregate, butnoindividual, bene…t
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exceeds theassociated …xedcosts, theoutcome is deemedtobedependanton
theleveloffree-ridingandthus ‘indeterminate’. T hatis, sincetheprovisionof
afavourable policy outcomehas allthecharacteristics ofa purepublicgood,
dependingon the size ofthegroup, members face incentives totake an easy,
ifnotfree, ride. T hus to‘form’, andhencebe intermediate, agroup mustbe
su¢cientlysmalltolimitthepossibilityofeasy/ free-ridingandtherebyensure
thatacoalitioniswillingtobearthe…xedcostsofpoliticalparticipation. O nce
group size becomes large itis conjectured thatactions willnotbeconsidered
pivotalandthusthateasy/ free-ridingwillensurethegroupremainslatent.

Takingtheregulatoryexampleabove, thistheoryoflobbyformationdoes in-
deedo¤eraplausibleexplanationastowhygroupsrepresentingregulatedindus-
trieslacklobbyingcompetition. Firstly, industrygroupsoftenhaveapre-existing
structure(trade, shareholderorunionassociations) andaresmallerin size, im-
plyingthatthe…xedorganisationalcosts theyfacearelikelytobelowerthan
thoseoftheirobvious competitors, consumers. T his …xedcostdi¤erentialobvi-
ouslyincreases thelikelihoodthat: a) theindustrygroup faces anaggregate, if
notper-member, netgainfrompoliticalparticipationandb)theconsumergroup
facesanaggregatenetlossthatensuresitisalwayslatent. Secondly, intheevent
thatbothgroupsfaceanaggregatenetgain, thelargersizeoftheconsumergroup
increasestheprobabilitythatfree-ridingwillprohibittheformationofaconsumer
butnotofaproducerlobby. Inotherwordsgroupsizeandpermembernetben-
e…tscombinetosuggestthattheconsumergroupwillprovetobelatentbutthe
industrygroup intermediate.

H owever, whilsttheabovelogicfares wellas an explanation ofpatterns of
regulatorygroupformation, ithasfarlesspredictivepowerinotherpolicyspheres.
In particularthe examples cited above pose twoworryingquestions. Firstly,
as D ixit(19 9 6) has noted, O lsonian theories actually supporttheexistenceof
anactive industrialsugarusers group aswellas afarminglobby;likewisefor
pro-exportanddownstream industrylobbies inadditiontoactiveprotectionists.
Putverysimplyallthesegroupsrepresent‘industryinterests’, implyingthatthe
playing…eld should level, both in terms ofthe likelihood ofan aggregatenet
gainandanyproblems stemmingfrom free-riding. O fcourseitis possiblethat
su¢cientlygreatdi¤erences remaintoexplaintheobservedlackofcompetition
but, exanteatleast, O lsonianlogicseemstohavelostitsbite. Secondlyandmore
worryingly, inadditiontothelackofcompetitionfornon-tari¤ barriers, G awande
(19 9 7 )observedthat“lobbyingbyexport-orientedindustriesseemstobedirected
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atinstrumentsthatfacilitateexportsratherthananti-protectionism”1. Ifrobust
thisresultsurelyquestionsthevalidityofthewholeO lsonianapproach. For, ifa
grouphas…nancedthe…xedcostsassociatedwithcollectiveparticipationinone
policydimensionwhywoulditremainsilentinanother?

Theaboveexamplesthereforesuggestthatreceivedtheoryo¤ersusaninsight
intotheissueofpassiveconsumergroups, butcruciallynotpassiveindustryin-
terests. T hus theobviousquestion, andhencethesubjectofthis paper, iswhy
dosomeindustryinterestgroupsparticipateinthepolicyprocesswhilstothersof
similarsizeandpermembernetbene…tsdonot;alternatively, ascommentators
haveoftenasked, ‘wherewasCoca-Colainthedebateoversugarprices?’

W eattempttoshed lighton theempiricalpuzzle posed by ‘passive indus-
try groups’byre-formulatingcurrentthinkingin twoways. Firstly, wefocus
attentionawayfrom theexogenousasymmetries thatdriveO lsoniantheories of
groupformation. T hatis, sinceweseektoexplainwhyvariationinparticipation
arises evenwhen‘theplaying…eldis level’inO lsonianterms, weremoveexoge-
nous asymmetrybynormalising…xedorganisationalcosts tozero2. Incontrast
toexistingmodels, then, ourmodelingapproachfocusesoneachindustrygroup’s
abilitytoraisevariablepoliticalin‡uencecosts, andinparticularthosecostsas-
sociatedwithlobbyingbyvirtueofdirecttransfers topolicymakers. Similarly,
ratherthanlookingtoexogenousdi¤erences inpotentialmembership toexplain
variations informationacross intermediategroups, weallowforthepossibilityof
groupsofapproximatelyequalsize.

Secondly, wenotethatthetotalnumberofstakeholding…rms, orpotential
benefactors, acrossallindustrygroupsisactuallyoftenlarge. Forinstanceinthe
tradeexampleabovepotentialcontributorstoanygroupspannedallpro-export,
downstreamandprotectionist…rmsintheU S.T hus, whilstanyoneindustrygroup
mightnotbeconsideredlarge, thepopulation, orrathertheexpectednumberof
all…rmswithapolicystake, almostcertainlywillbe. D rivenbythisobservation,
weinvestigatethedecisiontocontributetowardsvariablepoliticalin‡uencecosts
byadoptingrecentdevelopmentsingameswithalargenumberofplayers.

W henmodellinginteractions inalargepolity, onesnoticesthatthestandard
assumptionthateveryplayertakesotherplayers’behaviourasgivenandknown

1 G awande(19 9 7 ), pp. 65.
2 N otethesuggestionhereis simplythat, acrossthegroupswewishtoconsider, …xedcosts

mightbesimilar. Innormalisingthesecosts tozerotheimplicitsuggestionis eitherthatsuch
organisationalcostshavebeenborneforalternativepurposes (e.g. unionformation), orthata
su¢cientresidualremains from otheractivities tocoverfurthercosts (e.g. hiringprofessional
lobbyists).
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seems implausible. O r, as M yerson (19 9 8) puts it, in gameswithaverylarge
numberofplayers ‘itis unrealistic to assume thatevery playerknows allthe
otherplayers in the game; instead, a more realisticmodelshould admitsome
uncertaintyaboutthenumberofplayers in thegame.’ In factM yerson (19 9 8)
goes evenfurther, proposingtheuseofso-called L argePoisson G ames asmore
realisticmodelingdevices ofsuchsituations. W ethereforefollowhis suggestion
andmodelthe information structureunderlyingthecontributiondecisionas a
L argePoissonG ame.

Inessenceweshowthat, intheabsenceofexanteasymmetries, adoptinga
L argePoissonG ameapproachtoendogenouslobbyformationdoesindeedo¤eran
insightintothephenomenonofpassiveindustrygroups. D rawingonestablished
results from theliteratureonpolicymenu-auctionswedemonstratethatitcan
neverbeanequilibrium formorethanoneindustrylobbytoattempttosolicit
policyfavours. M oreintuitively, weshowthatwhenthetotalnumberofpoten-
tialcontributors across allgroups is verylargethefree-riderproblem becomes
insurmountable;nogroup isabletoraisesu¢cientcontributionstoo¤erstrictly
positivetransfers. H owever, ratherthaneliminatingin‡uenceseekingaltogether,
asO lsonconjectured, thisleavesthepoliticalmarketplaceopentogroupsthat‘do
notneedtopay’. Inotherwordstolonelobbiesthatdonotneedtocompensate
legislatorsfortheirpolicychoices. Inthissense, then, industrylobbyingbecomes
purelycounteractive;asinglegroup maychoosetoenterthepolicyprocess to
ensurethatparticipationbecomesacostlyactivityforitscompetitors.

T heremainderofthepaperisorganisedasfollows. T henextsectiondiscusses
therelationship betweenourapproachandothermodelsofthelobbyingprocess
inmoredetail. Section3 describes thedetails ofourmodel. Sections 4 and5
presentresultsfrom thecommonagencypolicyselectiongameandthestandard
/ largePoissoncontributiongamesrespectivelyandSection6concludes.

2.R elatedL iterature

T his paperrelatesdirectlytothreestrandsofliterature: a)‘intra-group’models
ofthestrategicinteractionbetweenthemembersofanyonegroupoverindividual
contributionstowardstheprovisionofcollectivelobbyingactivity;b)‘inter-group’
modelsofthestrategicinteractionbetweenagivennumberoflobbies, eachable
to…nancethecosts ofpoliticalparticipation;c) fully endogenous models that
seektoderivesimultaneouslyanequilibrium policychoiceandequilibrium level
oflobbygroupparticipation.
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In allofthe ‘intra-group’models the …nalpolicy choice is seen as a pub-
licgood. Suchmodels thereforefocusontheextenttowhichfree-ridingcauses
under-provisionofthispublicgood.3 Ineverycasetherelationshipbetweengroup
resourcesandthesupplyofthepublicgood, orpolicyfavour, is determinedex-
ogenouslyandthus allsuchmodels lackamicro-foundedtheoryofendogenous
policyselection.

T he…rstandcertainlythemostin‡uentialcontributioninthis…eldwasO lson
(19 65). A bstractingfrom thee¤ectofgroup competitionon individualcontri-
butions, O lsonsuggestedthat(own)group sizeplaysanimportantroleingroup
formation. InparticularO lsonconjecturedthatindividuals insu¢cientlysmall
non-privilegedgroupscouldregardtheiractions as pivotalandthusthatcollec-
tive actionwas apossibility;whilst“bycontrastin alargegroup inwhichno
singleindividual’scontributionmakes aperceptibledi¤erence...itis certainthat
acollectivegoodwillnotbeprovided [voluntarily]”4. In one sense, then, our
papercon…rms O lson’s conjecturethatfree-ridingmayinhibitgroup formation.
H owever, ourpointofdepartureistohighlightthattheendogeneityofthepolicy
choiceactuallyimpliesthatasinglelobbymaystillformevenifallcontributions
areconsiderednon-pivotal.

A lsorelevantin this contextare ‘inter-group’models ofendogenous policy
selection thatabstractfrom collectiveaction problems and thereforetreatthe
numberandidentityofcompetinglobbiesasgiven. Twobasicapproachescanbe
distinguished. T he…rstsetofmodels - thecommonagencyapproach - canbe
seenasanattempttodescribelobbyingunder(policymaker) certainty. Follow-
ingpioneeringworkbyBernheim &W hinston (19 86), suchmodels assumethat
competinggroups simultaneouslyo¤erthepolicymakera‘menu’ofbids inan
attempttoswaypolicyintheirfavour.5 Incontrast, inthesecondsetofmodels
- thestrategicinformationtransmissionapproach- participantsfaceuncertainty

3Importantcontributions totheliteratureontheprivateprovisionofpublicgoods include
O lson (19 65), Chamberlain (19 7 4), Palfrey& Rosenthal(19 85), B ergstrom, B lume& Varian
(19 86) and Bagnoli & L ipman (19 89 ). Forinterestingapplications tolobbyingactivities in
particularseeStigler(19 7 4), A usten-Smith(19 81) andM agee, B rock& Young(19 8 9 ).

4O lson(19 65) pp.44.
5T heapplication ofthemenu-auction / commonagencyapproach tomodels ofeconomic

in‡uenceseekingwaspopularisedbyG rossman& H elpman(19 9 4, 19 9 6)inapplicationstotrade
policyandelectoralcompetitionrespectively. O ftheburgenoingliteraturethathas followed
D ixitetal(19 9 7 ) provideaveryusefulequilibriumcharacterisationtheorem;aresultwhichhas
beenusedbyBesley& Coate(19 9 7 a) tointroducelobbyactionintoamodelofrepresentative
democracy.
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overpolicyoutcomes. Consequentlyinterestgroupsbecomecompeting‘experts’
or‘advocates’;incurringinformationacquisitioncoststosubsequentlyo¤erpolicy
advice6. Clearly, giventhatourintentioninthis paperis toabstractfrom …xed
costs, werestrictattention tothe…rst- common agency - approach topolicy
selection.

T hestrategicinformationliteraturedoeshoweverhavesomeinterestingimpli-
cationsforgroupformation. Inparticular, abstractingfromanycollectiveaction
problems, A usten-Smith& W right(19 9 2) notethat“legislatorsareoftenlobbied
byjustoneoftwocompetinggroups”7 andhencetheyconcludethat“groupsdo
notalwayscompetebyclashingdirectlyoverasinglelegislator’svote”8 . Incon-
trasttoourresults, however, thepredictionisthatsuchlobbyingwillnotalways
becounteractive. Inparticular, thesuggestioninthatpaperisthatitisthegroup
thatdisagreeswiththelegislator’svotingpredispositionthatwilltypicallylobby
alone.

T he…nalclassofmodelsthatarerelevantinthiscontextarethosethatseek
toendogeniseboththeprocessofpolicyselectionandlobbygroupformation. To
dateonlyM itra(19 9 9 ) hasattemptedtocombineafullymicro-foundedmodelof
policyselectionwithanindividualcontributiongame9 . InfactM itra’smodelmay
beseenasmutuallycompatiblewithourown. Thatis, whilstbothapproaches
precedethebenchmarkcommonagencymodelwithan individualcontribution
game, thefocus ofM itra’sworkis ontheabilityofdi¤erentinterestgroups to
coverthe…xedratherthanvariablecostsassociatedwithlobbyingactivities.

B yassuming, …rstlythatpre-playcommunication resolves O lson’s ‘indeter-
minacy’whenaggregate, butnoindividual, bene…texceeds thecosts associated
withpoliticalparticipation, andsecondlythat“oncethelobbyisformed, thelobby
machinerycanenforceperfectcoordinationamongmembersofthatgroup inthe
collectionofpoliticalcontributions”10 M itraensuresthatplayerscancrediblycom-

6See inparticularA usten-Smith& W right(19 9 2). Contributions in asimilarvein include
A usten-Smith (19 9 3), L ohmann (19 9 8), D ewatripont& T irole(19 9 9 ) andKrishna& M organ
(19 9 9 ).

7 A usten-Smith& W right(19 9 2) pp. 230.
8 A usten-Smith& W right(19 9 2) pp. 245.
9 Sincethe…rstversionofthis paperwaswrittenanumberofotherpapers haveaddressed

theissueofendogenouslobbyformation. Contributions includeD amania& Fredrikson(2000)
whoalsomodelthepolicyselectionstageas amenu-auctionbutfocusontheimplicationsfor
free-ridinginarepeatedgame;andFelli & M erlo(2000)whoendogeniselobbyformationinthe
contextofthecitizencandidatemodeldevelopedbyB esley& Coate(19 9 7 a).

10 M itra(19 9 9 ) pp. 1122.
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mittomakingcontributions. T hus, byensuringthatitisonlythosegroupsthat
faceanaggregatenetlossthatremainlatent, M itraisabletoestablishaunique
equilibrium: onlythosegroupswith…xedcostslessthananendogenouslydeter-
minedcriticalvalueform. T hus, sothisstorygoes, pro-exportersanddownstream
…rmsfailedtolobbyovernon-tari¤ barriersandindustrialsugaruserskeptsilent
oversugarprices, becausetheir…xedcostsultimatelyprovedtoohigh. Itwould
appear, then, thattherelativemerits ofavariableratherthana…xedcostap-
proachtoindustrygroupparticipationisanempiricalquestionandisonethatis
lefttofutureresearch.

3.TheM odel

O urpolityis populatedby N agents11 eachendowedwithyunits ofaprivate
good. Eachagentisof‘type’t2T = f1;2 g, wheretdenotesthepreferencefor
apublicpolicyg 2 G = f1;2 g:L etr(t) > 0 denotethe…xedproportionofeach
typeinthepolity. W edenotethegrossutilityofarepresentativeagentoftypet
byU(g;t;y) = ut(g)+ y;whereut(g) = H t> 0 ift= g andut(g) = 0 ift6= g:W e
assumethatr(t); ut(g);GandthetypesetT areallcommonknowledge.

W ede…ne‘lobbyingactivity’asanattempttoin‡uencethechoiceofg 2Gby
virtueofnon-negativetransferstothepolicymakingauthority. W ewillconsidera
grouptohaveformedalobbyifandonlyifsu¢cientcontributionsofyhavebeen
raisedfromindividualagentsforthelobbytodemonstrateanabilitytoo¤ erstrictly
positivetransferstothepolicymaker. T henumberofsuchlobbies isgivenbyL,
whereL ·2 andisendogenouslydetermined. Toavoidunnecessarycomplications
weassumethepre-existenceoftwo‘manifestos’, indexedbyt= f1;2 g; suchthat
itis commonknowledgethatalobbywithmanifestotwill, byvirtueofdirect
transferstothepolicymaker, seektosecurethepolicychoicefavouredbyagents
oftypet(i.e. g = t), regardlessoftheactualdistributionofitsbenefactors’policy
preferences.

W edenotethenumberofcontributionsofytoanylobbytbyx(yt) andthus
its gross utilitybyU(g;t;y;x(yt)) = x(yt)ut(g) + x(yt)y:T hus, giventheabove
de…nitionoflobbyformation, weconsideragrouptohaveformedalobbyifand
onlyifx(yt) > 0:D enotingthesetoflobbiesbyL, thereareclearlyfourpossible
lobbyingcon…gurations: nolobbies, L= f;g; ifx(yt) = 0 8t= 1;2 ;onlylobby

11Sinceourfocus is competitionbetweenindustrygroupstheappropriateunitofanalysis is
theindividual…rm. W eusethetermagenttore‡ectthegeneralityofourapproach.
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1, L= f1g; ifx(y1) > 0 andx(y2 ) = 0;onlylobby2, L= f2 g; ifx(y1) = 0 and
x(y2 ) > 0 ;orlobbyingcompetitionL= f1;2 g ifx(yt) > 0 8t:

T he…nalplayerinourmodelisapolicymakerresponsibleforthepolicychoice
g 2G = f1;2 g:Intakingthisdecisionweassumethatthepolicymakerconsiders
boththeutilityshederivesfromthepolicyoutcomeitself12, up(g), aswellasany
conditionaltransfers from the L lobbies, whichwedenotebyfB t(g)gg2G. T he
policymaker’sobjectivefunctionisthereforegivenby

¼ p = up(g)+
X

t2L
B t(g); (3.1)

where, withoutanyloss ofgenerality, weassumeup(1) = H p ¸up(2 ) = 0 , im-
plyingthatthepolicymakershares apreferenceorderingwithlobby1.13 Con-
sequently, intheabsenceoftransfers, weassumethatthepolicymakeralways
implements g = 1:

Inlightoftheabove, itshouldbeclearthattheremainingactionspacesand
pay-o¤s areas follows. Everylobbyt2 L(withresources x(yt)y availablefor
in‡uenceseeking)mustdecideonascheduleofpaymentsthatitwillo¤ertothe
policymakerinanattempttosecureapolicychoiceg = t. W edenotethischoice
by B t(g) 2 Bt = [0 ; x(yt)y]8 g 2 G, wherethebounds onthefeasiblesetBt
re‡ectthefactthat, byassumption, nolobbycano¤ermorethanithasreceived
from individualagents ordemandpayments from thepolicymaker. L obbyt’s
objectivefunctionisthereforegivenby

¼t= U(g;t;y;x(yt))¡B t(g): (3.2)

Each individualagentmustdecidebetweencontributingtheirendowmenty
tolobby1; lobby2 andnotcontributingatall. W edenotethischoicebyc2C =
fy1;y2 ;;g; theresultingoutcome, oractionpro…le, bythevectorx= fx(c)gc2C
andthesetofpossibleactionpro…lesbyZ (C )14, wherexdeterminesL. A ssuming
thatagentsareawarethatthelobbieswillreturnanequalshareofany‘unused’

12Suchpreferencescouldeasilybeexplainedbyvirtueoftherepresentativedemocracymodel
ofB esley& Coate(19 9 7 a).

13Inanattempttopreservegeneralitywemakenoassumptionsconcerningrelativepreference
intensitybetweenanyoftheplayers. Inparticularweconsiderapolicymakerwithnopolicy
preferences (i.e. Hp = 0)as aspecialcase. Inwhatfollowswewillmakeextensiveuseofthe
notion ofalobbyopposingthepolicymaker’s preferences. N otethis refers onlytothecase
whereHp > 0 :

14ToaidtheexpositionoftheL argePoissonG amewefollowM yerson’s(19 9 7 , 19 9 8) notation
throughtoutourdiscussionofthecontributionstagegame.
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contributions, orx(yt)y¡B t(g), totheirbenefactors15, theobjectivefunctionfor
arepresentativeagentoftypetisgivenby,

¼t= ut(g(c;x¡))+ y¡Á(c;x¡); (3.3)

where

Á(c;x¡) =

8
>><
>>:

1
x(y1)

B 1(g(c;x¡)) ifc= y1
1

x(y2 )
B 2 (g(c;x¡)) ifc= y2

0 ifc= ;

9
>>=
>>;
;

x¡ is the action pro…le oftheotherplayers and Z (C )¡ is the setofpossible
correspondingactionpro…les.

A tthispointwealsoimposethestabilitycondition

y¸ max
t2f1;2g

[H t]; (3.4)

which simply says thatendowments are such thatevery individualagentcan
contributean amountgreaterthan orequaltotheir‘willingness topay’fora
policyfavour. Itis ofinteresttonotethatsuchanassumptionwillalways be
necessarytoruleoutnon-existenceofequilibriainmenu-auctionswhenpayment
schedulesareboundedfromaboveaswellasbelow.

Fromaboveitshouldbeclearthattherearetwostages, orsub-games, tothe
lobbyingprocess. T he …rstis thecontribution stage inwhich every individual
agentdecides which lobby, ifany, tocontribute to. T he second is the policy
selection stage in which every lobby, thathas formed in the …rststagegame,
selects apaymentschedule in an attempttoin‡uencethepolicy choice. O ur
aim, then, is toestablish equilibrium lobbyingcon…gurationsLo16.T hatis, the
numberand identityofindustrygroups abletoraisesu¢cientcontributions to
demonstrate an ability too¤erequilibrium directtransfers ffB o

t(g)gg2Gg. W e
establishsuchequilibriabyanalysingthetwostages inreverseorder.

15O bviouslythenotionthatlobbiesreturn‘unused’contributionsisnotuniversallyapplicable,
althoughithasbeenusedbyB agnoli & L ipman(19 8 9 ) andFelli & M erlo(2000)amongothers.
N otethatourrefundassumptionisformallyequivalenttothecasewhere, exante, benefactors
(credibly) committomakingacontributionandthus, expost, onlymakethenecessaryequilib-
rium payment. R ealworldexamplesofsuchamechanism abound. Forinstance, closetohome
aschemecalledontheresidentsofKingsdown, Bristol, topledgeawillingnesstopaytowards
acampaignagainstparkingrestrictions.

16T hroughoutweusethesupercriptotodenoteanequilibrium value.
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4.PolicySelectionStageG ame

W efollowBernheim and W hinston (19 86), andnumerous others, in modelling
in‡uenceseekingas atwostagemenu-auction. W eassumethenthatthepolicy
selectiongamebeginswitheach‘formed’lobbyt2Lchoosingapaymentsched-
uletomaximisegrouputility, takingasgivensimilaroptimisingbehaviourbythe
otherlobbiesandanticipatinganoptimisingpolicychoice. Itiscompletedwhen,
inlightofallthese‘simultaneousandnon-cooperativeo¤ers’, thepolicymakerse-
lectsapolicygo thatmaximisesherutility. A nequilibriumofthispolicyselection
gameisthereforeanypair[go;ffB o

t(g)gg2Ggt2L(x)]thatsatis…estherequirement
that: a)foreachlobbyt, fB o

t(g)gg2G isoptimal(maximising3.2 above)giventhe
o¤ersfB o

s(g)gs2L(x)=ftgoftheotherL¡tlobbies17 andthepolicychoice induced
byallL o¤ersandb) go isoptimal(maximising3.1)givenallsuchL o¤ers.

Since, forthepurposesofthecontributionstage, werequirethepolicychoices
andactualpayments made inallsuch equilibriaweproceedas follows. U sing
theequilibrium characterisationtheorem forcommonagencygames from D ixit,
G rossman and H elpman (19 9 7 ) we …rstexaminethetwocases when onlyone
lobbyformsbeforeproceedingtothetwolobbyscenario.

A daptedtoourmodelthecharacterisationtheoremyields:

Proposition4.1. (D ixit, G rossman, H elpman19 9 7 ) A vectorofpaymentsched-
ules ffB o

i(g)gg2Ggt2L(x) andapolicychoice goconstitutean equilibrium ofthe
policyselectiongameforanyL 2f1;2 g ifandonlyif:

(a) forallt2L:
B o
t(g)2Bt8g 2f1;2 g; (4.1)

(b)
go = arg max

g2f1;2g
[up(g)+

X

t2L
B o
t(g)]8g 2f1;2 g; (4.2)

(c) foreveryt2L, [go;B o
t(go)]solvesthefollowingproblem:

max
(g;B t)2G£Bt

x(yt)ut(g)+ x(yt)y¡B t (4.3)

17 N otethatL ¡t=#L=ftg:
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subjectto

up(g)+
X

s2L=ft]
B o
s(g)+ B t¸ max

g02f1;2g
[up(g

0
)+

X

s2L=ft]
B o
t(g

0
)] (4.4)

Explanation18 : Condition (a) simplycorresponds totherequirementthat
paymentschedulesmustbefeasible, whilecondition(b)followsfromoptimisation
bythepolicymaker. Condition(c) ismorecomplicatedandresultsfromviewing
eachlobby’s‘bestresponse’calculationasaconstrainedmaximisationproblem.

Inessence, eachlobbytis awarethatifthepolicymakeristochooseapar-
ticularpolicy g shemusthavenoincentivetodeviatetoheroutsideoption g0;
whereg0 is thepolicyshewouldchooseiflobbyto¤erednothingandtheother
L¡tlobbiesmaintainedtheirequilibrium paymentschedulesfB o

s(g)gg2G. H ence
condition4.4. T herefore, iflobbytsatis…esthisconstraint, itknowsthatite¤ec-
tivelyhasthepolicymaker‘onside’andthusthatitcanproposeapolicygo and
correspondingpaymentB o

t(go) thatmaximises its ownutility. H encecondition
4.3.

4.1.EquilibriawithO neL obby

Fromproposition4.1 wehave,

Proposition4.2. IfL= f1gthengo = 1 istheuniqueequilibriumpolicychoice
andB o

1(1) = 0 istheuniqueequilibrium payment.

Explanation: Sincepreferencesarecommonknowledgelobby1 knowsthat,
intheabsenceofcompetitionfromanothergroup, thepolicymakerwillsetgo = 1
evenifitmakesazerocontribution. Inotherwords, regardlessofitssize, lobby1
…ndsitcan‘freeride’onthebackofsharingapreferenceorderingwiththepolicy
maker.

Proposition4.3. IfL= f2 g then:
(a) Ifthepolicymakerhas‘stronger’policypreferencesthanlobby2 (i.e. H p >
x(y2 )H 2 > 0 ); thengo = 1 istheuniqueequilibrium policychoiceandB o

2 (1) = 0
18 W eo¤erverbalexplanationsinplaceofformalproofsinthetext. Suchproofsmaybefound

intheappendix.
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istheuniqueequilibrium payment;
(b) Ifthepolicymakerandlobby2 have‘equal’policypreferences(i.e. x(y2 )H 2 =
H p > 0 ); theneithergo = 2 andB o

2 (2 ) = H p orgo = 1 andB o
2 (1) = 0 ;

(c)Ifthepolicymakerhas‘weaker’policypreferencesthanlobby2 (i.e. x(y2 )H 2 >
H p ¸ 0 ), thengo = 2 is theuniqueequilibrium policychoiceandB o

2 (2 ) = H p is
theuniqueequilibrium payment.

Explanation: Sincepreferencesarecommonknowledgelobby2 knowsthat,
intheabsenceofcompetitionfromanothergroup, apolicymakerwillsetg = 1 if
itmakesazerocontribution. Itthereforealsoknowsthattosecureitspreferred
outcomeitmusto¤ersuchapolicymakeranamountthatatleastcompensates
herforanyutilitylostbychoosingg = 2 ratherthang = 1;thatis H p. Clearly,
inequilibrium, thispaymentwillonlybemadeifitislowerthanorequaltothe
lobby’s‘willingnesstopay’forthepolicyfavour, orratherH p ·x(y2 )H 2 . Should
thegroupprovetoosmalland/orpreferenceintensitytoo‘weak’theequilibrium
paymentwillclearlybezeroandg = 1.

4.2.EquilibriawithTwoL obbies

A sB esleyandCoate(19 9 7 b)note, whilstadiscretepolicychoiceensuresaunique
equilibrium policychoice, theequilibrium characterisationtheorem givenabove
fails totiedownequilibrium paymentschedules whenthenumberofprincipals
is greaterthan one. T hus, since in this contextwemustspecify every policy
choiceandequilibrium paymentthatanyagentmightexpectwhenmakingher
contributiondecision, weinvokethe‘truthfulnessre…nement’forcommonagency
gamesdevelopedbyB ernheim andW hinston(19 86)19 . A de…nitionofaglobally
truthfulpaymentscheduleisgivenbelow:

D e…nition4.4. (D ixit, G rossman and H elpman (19 9 7 )). A feasible payment
schedule eB t2Btforlobbytissaidtobetruthfulrelativetotheconstantuot if

eB t(g) = max[0 ; minf(x(yt)ut(g)¡uot); x(yt)yg]8g 2f1;2 g;
19 Itisnowstandardtojustifytheuseofthe‘truthfulness’re…nementbynoting: …rstlythat

truthfulstrategies areextremely simpleandthus possibly‘focal’;and secondlythattruthful
equilibriaare both e¢cient (maximisingthe sum ofgross utilities) and coalition-proof. See
Bernheim & W hinston(19 86). H owever, truthfulstrategies veryoftenresultincomplexpay-
ments schedules. A n alternative setofstrategies - so-called naturalstrategies - thatdonot
exhibitthis problem havebeensuggestedbyKirchsteiger& Prat(19 9 9 ). N evertheless, inthe
caseofabinarypolicychoice, truthfulandnaturalequilibriacoincide.
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whereuot= x(yt)ut(go)¡B o
t(go) orequilibriumutilitynetofanypayment20.

Itshouldthereforebeclearthatreplacingcondition4.1 with

B o
t(g) = eB t(g) 8g 2f1;2 g

inproposition4.1 aboveyieldsatheorem (hereafterproposition4.10)whichmay
beused tocharacteriseallthetruthfulequilibriaofthis policy selection game
whenL = 2 .

W e…rstestablishtwousefullemmas.

L emma4.5. Inanytruthfulequilibrium eB o
t(t)¸ eB o

t(s)witht6= s2f1;2 g:

Explanation: N olobbywillo¤ermore forits worstoutcomethan forits
bestoutcome. Itshouldbeclearfrom abovethat‘globaltruthfulness’ implies
thatlobbieso¤ertheirtrue (net)willingnesstopayforanypolicychoicerelative
totheequilibrium policychoice. T herefore, ifalobbyanticipates thatits best
(worst) optionwillbechosen inequilibrium, itcannoto¤ermore(less) forthe
remainingoptionthanitwillpayinthisequilibrium. H ence eB o

1(1)¸ eB o
1(2 ) andeB o

2 (2 )¸ eB o
2 (1):

L emma4.6. Inanytruthfulequilibriumofthepolicyselectiongame, whenL =
2 ; eB o

t(s) = 0 witht6= s2f1;2 g:

Explanation: N olobbywillo¤erapositivepaymentforitsworstoutcome.
Sincepreferences arecommonknowledge, lobby2 knows thatthepolicymaker
willsetg = 1 ifitmakes azerocontributionandthus thatitmustprovidethe
policymakerwith atleasttheutility shereceives underthis outsideoption if
g = 2 isevertobechosen. Clearlypositivepaymentsforg = 1 (lobby2’sworst
outcome) simplyservetoincreasethepaymentneededtorealise g = 2 (lobby
2’s bestoutcome). T hesamelogicapplies iflobby1 anticipates thatthepolicy
makerwillsetg = 2 whenitmakesazerocontribution.

Incontrast, iflobby1 anticipatesthatthepolicymakerwillsetg = 1whenit
makesazerocontribution, thenitknowsthatitcane¤ectively‘freeride’ando¤er
azeropaymentevenforitsbestoutcome(g = 1). T hus, sinceallpaymentsare

20 N otethatequilibrium paymentsaretruthfulbyconstructionandthus B o
t(go)́ eB t(go): A

proofofsuch‘localtruthfulness’isgiveninD ixit, G rossman& H elpman(19 9 7 ).

14



‘truthful’, weknowlobby1 mustalsoo¤erazeropaymentforitsworstoutcome
(g = 2 ).

W earenowinapositiontoestablishourcentralpropositionforthepolicy
selection stagegame concerningpossible equilibrium policy choices and corre-
spondingequilibrium payments:

Proposition4.7 . IfL= f1;2 g then:
(a) Ifthepolicymakerhas ‘stronger’policypreferences thanlobby2, orifthe
policymakerandlobby2 have‘equal’policypreferences(i.e. H p ¸x(y2 )H 2 > 0 );
thengo = 1 istheuniqueequilibrium policychoiceand eB o

1(1) = 0 ; eB o
2 (1) = 0 are

theuniqueequilibrium payments;

(b)Ifthepolicymakerhas‘weaker’policypreferencesthanlobby2 (i.e. x(y2 )H 2 >
H p ¸0 ), then:
(i) Iflobby1 ismore‘powerful’21 (i.e. x(y1)H 1 > x(y2 )H 2 ¡H p); thengo = 1 is
theuniqueequilibrium policychoiceand eB o

1(1) = x(y2 )H 2 ¡H p; eB o
2 (1) = 0 are

theuniqueequilibrium payments;

(ii) Iflobby 2 ismore‘powerful’(i.e. x(y1)H 1 < x(y2 )H 2 ¡H p); then go = 2 is
theuniqueequilibrium policychoiceand eB o

1(2 ) = 0 ; eB o
2 (2 ) = x(y1)H 1 + H p are

theuniqueequilibrium payments;

(iii) Ifthelobbiesareequally‘powerful’(i.e. x(y1)H 1 = x(y2 )H 2 ¡H p); then
eithergo = 1 and eB o

1(1) = x(y2 )H 2 ¡H p(y1); eB o
2 (1) = 0 ,

orgo = 2 and eB o
1(2 ) = 0 ; eB o

2 (2 ) = x(y1)H 1 + H p aretheequilibrium payments.

Explanation: T he intuition behindthis resultis as follows. Considerthe
caseofapolicymakerwith‘stronger’policypreferencesthanlobby2 andbegin
bysupposingthatgo = 2 :Sincepreferencesarecommonknowledgelobby2 knows
thatwhen go = 2 lobby1 willhaveo¤eredthepolicymakeritstruewillingness
topay (x(y1)H 1 > 0 ) forg = 1. L obby 2 alsoknows thatifito¤ers nothing
forg = 2 thepolicymakerwillchooseg = 1; derivingautilityofH p + x(y1)H 1

underthis‘outsideoption’:U singthisinformationlobby2 thereforeknowsthatit
musto¤erthepolicymakerx(y1)H 1 + H p ifgo = 2 is indeedtobeanequilibrium
policychoice. Clearlylobby 2 willonlybepreparedtomakethis paymentifit
is lowerthan orequaltothegroup’s bene…tfrom thepolicy favour, implying

21Inthiscontextalobby’s‘power’referstoitswillingnesstopaywithanadjustmenttore‡ect
thepolicymaker’spreferences.
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x(y2 )H 2 ¸x(y1)H 1 + H p:H owever, thefactthatlobby1 hasformedis evidence
thatx(y1)H 1 > 0 andthuswecanbecertainthatlobby2 willnotbepreparedto
makethenecessarypaymentsinceH p > x(y2 )H 2 :Itthereforefollowsthatg = 2
cannotbeanequilibriumpolicychoicewhenthepolicymakerhas‘stronger’policy
preferencesthanlobby2.

O uralternativeisthustosupposego = 1:A gainsincepreferencesarecommon
knowledgelobby1 knowsthatwhen go = 1 lobby 2 willhaveo¤eredthepolicy
makeritstruewillingnesstopay(x(y2 )H 2 ) forg = 2 . L obby1 alsoknowsthatif
ito¤ersnothingforg = 1 thepolicymakerwillchooseg = 1, derivingautility
ofH p underthis‘outsideoption’. U singthisinformationlobby1 thereforeknows
thatitcano¤erthepolicymakernothingandstillsecureanequilibrium policy
choiceofgo = 1 sinceH p > x(y2 )H 2 . Finallywecanbecertainthatlobby1 will
bepreparedtomakethenecessarypaymentsincex(y1)H 1 > 0 whenlobby1 has
formed.

Itthereforefollows thatgo = 1 is theuniqueequilibrium policychoiceand
eB o
1(1) = 0 ; eB o

2 (1) = 0 aretheuniqueequilibriumpaymentswhenthepolicymaker
has‘stronger’policypreferencesthanlobby2. N otethattheintuitionbehindthe
remainingresults isexactlyanalogous.

Followingthis logicwethereforeseethatthepolicyselectiongame, forany
givennumberoflobbies, hasauniqueequilibrium ineverycaseexceptx(y2 )H 2 =
x(y1)H 1 + H p. Forthepurpose ofthecontribution stagegame, wemakethe
(purely) simplifyingassumptionthatinsuchaneventagentsanticipatethatthe
equilibriumwiththepolicymakerchoosingher‘default’policy(g = 1)willprevail.

Finallyitwillproveusefultoemphasisethefollowingresultswhich, inpart,
drive themain resultofourpaper. T hatis, we have shown thatany lobby
thatdoesnotopposethepreferenceorderingofthepolicymakerwillneverpay
tosecureapolicyfavour, unless itcompetesforthatfavourwithanothergroup
exhibitingstrongerpreferencesthanthoseofthepolicymaker. Incontrastalobby
thatopposes thepolicymaker’s preferenceswillalways faceacosttopersuade
theauthoritytoimplementitspreferredpolicy.

5.ContributionStageG ame

A rmedwiththeresultsofthepolicyselectiongamewecannowmovetothe…rst
stageofthelobbyingprocess, orcontribution stage, inwhich every individual
agentdecideswhethertocontributetheendowmentytolobby1; lobby 2 ornot
tocontributeatall. In otherwords, havingestablishedtheequilibrium policy
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choicego andpaymentsfB o
t(go)gt2L(x) foreveryactionpro…lex2 Z (C );wenow

analysethecontributiondecisionc2C = fy1;y2 ;;g:A ssumingallagentschoose
ctomaximise3.3above, wemayestablishequilibriumactionpro…lesxo andthus
completeourcharacterisationofallpossibleequilibrium lobbyingcon…gurations:

Instandardvoluntary-contributiongamesitisassumedthatthetotalnumber
ofplayers N in anygameis commonknowledge, andthus by implicationthat
everyplayertakes otheragents’behaviour(i.e. x¡ ) as givenandknownwhen
contemplatingherbestresponse. Inanymodernpolity, however, thetotalnum-
berofpotentialbenefactors across allgroups willoftenbelarge - anassertion
certainlyborneoutinthetradeexamplescitedintheIntroduction. A saresult,
theassumptionthatplayersconditiontheirstrategiesonx¡ beginstolookunreal-
istic. W ethereforefollowM yerson’s(19 9 8)suggestionandmodelthecontribution
stagegameasaL argePoissonG ame. A consequenceofthisapproach, asM yerson
(19 9 7 , 19 9 8)hasshown, isthatplayersform‘beliefs’overx¡ whencontemplating
theirbestresponseandthusweestablishanequilibriumactionpro…lexo whenit
is indeedoptimalforeveryplayertobehaveaccordingtothese‘beliefs’.22

N evertheless, itwillaidtheunderstandingoftheL argePoissonContribution
G ametobearinmindtheimplicationsofmodellingthecontributiongameunder
theconventionalassumptionthatN iscommonknowledge. T henextsub-section
thereforebrie‡ydiscusses thestandardvoluntary-contributiongameadaptedto
ourmodel.

5.1.StandardVoluntary-ContributionG ame

W hen N is commonknowledge, players areawareofeverypossibleelementx¡
ofthesetZ (C )¡. Eachplayerthereforeresolves theircontributiondecisionby
calculatingwhich elements ofC = fy1;y2 ;;g constituteabestresponsetoany
actionpro…lex¡. Formally, eachplayersolvestheproblem

max
c2C

h
¼t(c;x¡)´ut(g(c;x¡))+ y¡Á(c;x¡)

i
8x¡ 2 Z (C )¡: (5.1)

Insuchagameweassertthatanyactionpro…lexfrom whichnoplayerhasan
incentivetodeviateifnootherplayerdeviatesisanequilibriumactionpro…lexo:

Insuchaframework, itcanbeshownaftersometediousbutstandardcalcu-
lations, thatatleastonepurestrategyN ashequilibrium exists foreachpossible

22Inthisrespect, ourapproachtolobbyformationechoesthatofA usten-Smith(19 81). H ow-
ever, inthatpaper, ‘beliefs’overx¡wereimposedapriori andthuslackedtherequirementthat
thesebeliefsshouldbeconsistentwithequilibrium.
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lobbycon…guration. Intuitively, thisresultrestsonthefactthatagentshavetwo
possiblemotives fordeviation. Firstly, iftheequilibrium policy choice is ‘un-
favourable’, orgo 6= t, thereisanincentivetodeviatetoanotheractionc6= co if
thisalternativechoiceispivotalinsecuringgo = tandresultsinahighernetpay-
o¤ givenÁ(c;xo¡):Secondly, iftheequilibriumchoiceis‘costly’, orÁ(co;xo¡) > 0 ;
thereisanincentivetodeviatetoanotheractionc6= co ifthisalternativechoice
islesscostlyandresults inahighernetpayo¤ givenut(go):N otethatthesecond
motiveincludestheincentivetofreerideasaspecialcase;thatis, whentheequi-
libriumpolicychoiceis‘favourable’, org = t, butanotheractionc6= co resultsin
Á(c;xo¡) = 0:

W iththis logicinmind itshouldbeclearthattheresults ofthepolicy se-
lectiongameallowus todistinguish betweentwoclasses ofequilibria. O n the
onehand, therearethose inwhichagents perceiveanalternativeactiontobe
pivotalyetresultinalowernetpay-o¤. A lternatively, therearethoseinwhich
equilibriumactionsareneitherpivotalnorcostly. Ineithercasenoagenthasan
incentivetosaveoncosts byfree-riding. N otethatinthe…rstclass ofequilib-
riathecon…gurationwillalways featurelobby2. Intuitively, iflobby2 has not
formed, contributionstolobby1 cannotbepivotalsincelobby1 doesnotoppose
thepreferenceorderingofthepolicymaker. B ythesamelogic, in thesecond
classofequilibriathecon…gurationwillneverresultinstrictlypositivetransfers
tothepolicymaker. T heaboveresults clearlyechoO lson’s notionthatifthe
totalnumberofplayers is commonknowledgeandactions possiblypivotal, the
contributionstagegamewillhavemultipleequilibria- inparticularoneofthese
industrylobbies“mightformbutitmightnot”23.

Insolvingthestandardcontributiongame, however, wenoticethatmanyof
theequilibriaaresupportedbyconditionsthatseemsomewhat‘implausible’ina
gamewherethetotalnumberofpotentialcontributorsislarge. Intuitively, would
an agentreallybewillingtobelievethatthepolicymakercouldhave‘strong’
preferences orthathis contribution mightbe pivotalifhe expected the total
numberofothercontributorstobeverylarge?Ifnotthenclearlythe…rstclass
ofequilibriawilldisappear.

InthenextsectionwethereforemodelthecontributionstageasaL argePois-
sonG ame, allowingustoexploreO lson’snotionthatinlargegroups“itiscertain
thatacollectivegoodwillnotbeprovided[voluntarily]”24. Ine¤ectweseethat
O lsonwascorrecttoconjecturethatinlargegamesfree-ridingwilllimitthenum-

23SeeO lson(19 65) pp. 43.
24O lson(19 65) pp. 44.
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berofgroupsthatform. H owever, armedwithanendogenouspolicychoicewesee
thatthise¤ectwillnotbesymmetricacrossgroupsas, one, butnotbothgroups
willfailtoform. Thus, bydemonstratingthatourlarge Poisson contribution
gameexhibits onlythelatter- non-pivotalandnon-costly - class ofequilibria,
weestablishthataloneindustrygroupcanbepartofauniqueequilibrium ina
non-trivialway.

5.2. L argePoissonVoluntary-ContributionG ame

Forthereasons given abovewenowrelaxthe assumption thatN is common
knowledge. M orespeci…callyweassumethatthetotalnumberofplayers is a
random variable. H owever, as M yerson (19 9 7 ) shows, theuseofaPoissondis-
tributionallows suchgames tobesimpli…edconsiderably. W ethereforeassume
hereafterthatN isaPoissonrandomvariable(PRV )withmeann. N otethatby
thedecompositionpropertyofthePoissondistribution(seeM yerson(19 9 7 )) the
totalnumberofplayerswithtypetisaalsoaP RV , withmeannr(t).

Introducingsuchuncertaintyimpliesthatplayerscannolongeremployastrat-
egypro…lethatassignsastrategytoeachspeci…cindividualinthegame, simply
becausetheyarenotawareofwhotheyallare. Insteadweassumethatplayers
usetheonlyinformationtheydohave, namelythetypesetT. W efollowM yer-
son(19 9 8) indescribingthestrategicbehaviourofplayersinthisPoissongamein
terms ofadistributionalstrategy ¿, de…nedas anyprobabilitydistributionover
thesetC £T suchthatthemarginaldistributiononT is equaltor:N otethat
any ¿(c;t) shouldbeinterpretedas the‘beliefs’players choosetoholdoverthe
likelybehaviourofanytype, orrathertheperceivedprobabilitythatarandomly
sampledplayerwillhavetypetandchooseactionc:25 G ivenr;any¿ isalsoasso-
ciatedwithauniquestrategyfunction ¾(cjt), orconditionalprobabilitythata
randomlysampledplayerwillchoosecifheisoftypet.

SincethetotalnumberofplayersisaPRV withmeann; itfollowsthat, when
theplayersbehaveaccordingto¿; thenumberofplayersofanytypethatchoose
anyactioncin C is a PRV withmean n¿(c;T) ´ n¿(c)26, and thus thatthe

25“...eachplayeris onlyawareofthepossibletypes oftheotherplayers, andsoplayers can
onlyform perceptions abouthowthestrategicbehaviourofotherplayers is likelytodepend
on theirtypes...T hatis, goingtoamodelofpopulation uncerainty requires us tospecify a
probabilitydistributionoveractions foreachtypeofplayer, ratherthanforeach individual”,
M yerson(19 9 7 ) pp. 4,5.

26A ny¿ alsoinducesamarginalprobabilitydistributiononC andthus¿(c)=¿(c;T):H ere-
afterweuse¿(c)todenotethemarginalprobabilityofanyaction.
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expectedactionpro…leinsuchagameis n¿ ´fn¿(c)gc2C :T herefore, sinceitcan
beshownthatthenumberofplayersinaPoissongamewhochoosetheactioncis
independentofthenumberofplayerswhochooseallotheractions27 , weestablish
that, foranyxin Z (C ), theprobabilitythatxistheactionpro…leoftheplayers
inthegameis

P(xjn¿) =
Y

c2C

"
e¡n¿(c)(n¿(c))x(c)

x(c)!

#
: (5.3)

T hen, usingthefactthatanyplayerin thePoissongameassesses thesame
probabilitiesfortheactionpro…leoftheotherplayers inthegame(notcounting
himself)28 , wemayre-writetheoptimisationproblem 5.1 as

max
ci2C

2
4E

h
¼t(c;x¡)

i
´

X

x¡2Z (C )¡
P(x¡ jn¿)

h
ut(g(c;x¡))+ y¡Á(c;x¡)

i
3
5 : (5.4)

Inotherwordseachplayerresolveshis ‘contributiondecision’foragameofsize
n byformulating‘beliefs’¿ overthelikelybehaviourofeachtype andthencal-
culatingwhichelementsofC = fy1;y2 ;;gmaximisehisexpectedutilitygiventhe
resultingexpectedactionpro…len¿.

FollowingM yerson (19 9 8), we letS(b;n¿) µT denotethe setofalltypes
forwhom choosingaction b 2 C wouldmaximise 5.4 when n is the expected
numberofplayersand¿ isthedistributionalstrategy. T henwemayassertthata
distributionalstrategy¿ is anequilibrium ofthePoissonvoluntary-contribution
game¤ de…nedbyfT, n , r, C, E [¼t(:)]g ifandonlyif

¿(b;S(b;n¿)) = ¿(b) 8b2C.

T hatis, if“alltheprobabilityofchoosingactionbcomesfromtypesforwhom b
isanoptimalaction, wheneveryoneelseis expectedtobehaveaccordingtothis
distributionalstrategy”29 . A lternativelyany¿, suchthatnotypehasanincentive
todeviatewhentheothertypedoesnotdeviate, is anequilibriumdistributional
strategy¿o.

Inlightoftheabovediscussionweproceedbyattemptingtoestablishwhether,
inalargegameofsizen , anequilibriumdistributionalstrategyexiststosupport

27 A proofofwhathasbeentermedthe‘independentactions’propertyofPoissongamescan
befoundinM yerson(19 9 7 ).

28 T hisresulthasbeentermedthe‘environmentalequivalence’propertyofPoissongamesand,
again, aproofcanbefoundinM yerson(19 9 7 ).

29 M yerson(19 9 8), pp. 7 .
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each lobbyingcon…guration. T hatis, we seektoverify theconditions, ifany,
underwhich: a) ¿(;;S(;;n¿)) = ¿(;) = 1 whichwould supportLo = f;g; b)
¿(y1;S(y1;n¿)) = ¿(y1) > 0 and ¿(y2 ;S(y2 ;n¿)) = ¿(y2 ) = 0 supportingLo =
f1g;c) ¿(y1;S(b;n¿)) = ¿(y1) = 0 and ¿(y2 ;S(y2 ;n¿)) = ¿(y2 ) > 0 supporting
Lo = f2 g;and…nally¿(y1;S(b;n¿)) = ¿(y1) > 0 and¿(y2 ;S(y2 ;n¿)) = ¿(y2 ) >
0 supportingLo = f1;2 g:

Itappearsthen, thatwemust…ndP(x¡ jn¿) foreveryx¡ in Z (C )¡:Fortu-
natelyM yerson(19 9 8) hasshownthatthis isnotactuallythecase, provingthat
itispossibleto…ndasolutiontooptimisationproblemssuchas5.4, foranygiven
setof‘beliefs’, byfollowingatwostageprocedure30.

T he…rststep is tosimplifytheoptimisationproblem bypartitioningZ (C )¡
intoevents, orpay-o¤ equivalentsub-setsofindividualactionpro…lesx¡;relevant
toeach actionc2 C. Takingc= y1 as an example, theresults ofthepolicy
selectionsuggestthattherearethreerelevantevents:31

(i) “T hepolicymakerhas‘stronger’policypreferencesthanlobby2” :

W 1 = fx¡ 2 Z (C )¡ jH p ¸x(y2 )H 2 g

implying

¼t(y1;x¡) = ut(g(y1;x¡))+ y¡Á(y1;x¡)
= ut(1)+ y:

(ii) “T hepolicymakerhas ‘weaker’policypreferencesthanlobby2 andlobby
1 ismore‘powerful”’:

W 2 = fx¡ 2 Z (C )¡ j(x(y1)¡ + 1)H 1 + H p ¸x(y2 )H 2 > H p;x(y2 ) > 0g

implying

¼t(y1;x¡) = ut(g(y1;x¡))+ y¡Á(y1;x¡)

= ut(1)+ y¡
eB o
1(1)

x(y1)¡ + 1
;

where eB o
1(1) = x(y2 )H 2 ¡H p:

30In thetextwegiveonly abriefoutlineofthe steps invloved in solvingalarge Poisson
contributiongame. A fullerexplanantionandproofofoursubsequentpropositionmaybefound
intheappendix.

31 N otethatinthiscasex(y2)¡=x(y2)andx(;)¡=x(;):
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(iii) “T hepolicymakerhas ‘weaker’policypreferencesthanlobby2 andlobby
2 ismore‘powerful”’:

W 3 = fx¡ 2 Z (C )¡ jx(y2 )H 2 > (x(y1)¡ + 1)H 1 + H p;x(y2 ) > 0g

implying

¼t(y1;x¡) = ut(g(y1;x¡))+ y¡Á(y1;x¡)
= ut(2 )+ y:

T hesecondstepistoestimatetheprobabilitiesoftheseevents. H erewemake
useoftheconceptofthemagnitude¹ ofaneventW , orrathertherateatwhich
theprobabilityofthiseventgoestozerointheequilibriaoflargePoissongames
wherethesizeparametern tendstoin…nity:T hatis, we…rstderivethemagnitude
ofeacheventusingM yerson’s“M agnitudeTheorem”whichimpliesthat, forany
eventW 2 Z (C )¡,

¹ = lim
n!1 log

(P(W jn¿n))
n

= lim
n!1 max

x¡n 2W

X

c2C
¿n(c)ª

Ã
x¡n (c)
n¿n(c)

!
;

wherethefunctionª :<+ ! <isde…nedbytheequations

ª (µ) = µ(1¡log(µ))¡1·0 , 8µ > 0
ª (0 ) = lim

µ! 0
ª (µ) = ¡1;

andtheconventionthat

if¿n(c) = 0 andx¡n (c) = 0 then¿n(c)ª [x¡n (c)=n¿n(c)]= 0
if¿n(c) = 0 andx¡n (c) > 0 then¿n(c)ª [x¡n (c)=n¿n(c)]= ¡1

isadopted.
Inessencethe“M agnitudeTheorem” tellsusthattherateatwhichtheprob-

abilityofaneventW tendstozeroas n ! 1 isdeterminedbytherateatwhich
theprobabilityofits elements, orindividualactionpro…lesx¡n ; tendtozeroas
n ! 1 :M orespeci…cally, themagnitudeofanyeventW; isequaltothegreatest
magnitudeofanyvectorx¡n 2W . N otethat¹ cannotbestrictlypositivesince
thelogofaprobabilityis always less thanorequaltozero. Further, this value
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¹ is e¤ectivelydeterminedbythedi¤erencebetweentheactualnumberofcon-
tributionsx¡n (c)andtheexpectednumbern¿n(c), giventhesizeparametern and
beliefs ¿.

H avingestablishedthemagnitudeofeveryeventforagivensetof‘beliefs’¿,
the…naltaskistosolve5.4. H erewemayexploitthefactthatthe“M agnitude
Theorem” implies as acorollarythat, foranytwoevents W i andWj i6= jin
Z (C )¡; if¹i> ¹jthen

lim
n! 1

P(Wjjn¿n)
P(W ijn¿n)

= 0:

O rratherthat, asthesizeofthegamen tendstoin…nityandforanygivensetof

‘beliefs’¿;players’perceptionoftheprobabilityofeventswithnegativemagnitude
becomesin…nitesimallysmallrelativetothoseeventswithzeromagnitude. T hen,
repeatingthis procedureforeachsetof‘beliefs’wemayverifywhetheractions
thatareconsistentwiththese‘beliefs’maximise5.4.32

Toprovethemainpropositionwemakeuseofthefollowinglemma:

L emma5.1. A sn ! 1 :

(a) If¿ : ¿(yt) = 0 8teachplayeranticipates that: ifH p ¸ H 2 , thepolicy
makerwillalwaysimplementgo = 1 andthusthatnoactionwillbepivotal;
butifH p < H 2 ; thatthepolicymakerwillimplementgo = 2 ifandonlyif
c= y2 :

(b) If¿ : ¿(y1) < ¿(y2 )H 2H 1 eachplayeranticipates thatthepolicymakerwill
alwaysimplementgo = 2 andthusthatnoactionwillbepivotal:

(c) If¿ : ¿(y1) > ¿(y2 ) = 0 or¿(y1) ¸ ¿(y2 )H 2H 1 and ¿(y2 ) > 0 each player
anticipates thatthepolicymakerwillalways implementgo = 1 andthus
thatnoactionwillbepivotal.

Explanation. W hen beliefs are such thatnootherplayeris expected to
contribute(¿(yt) = 0 8t) andc= y2 lobby2 willformandactalone(L= f2 g):

32 M yerson(19 9 8)alsoprovestheso-called“O ¤setT heorem”whichisveryusefullforcompar-
ingtheprobabilitiesofeventsthatdi¤erbya…niteadditivetranslation. Infact, thistheorem is
essentialforestimatingpivotprobabilitiesinvotinggames. H owever, inourmodelweworkwith
eventsthatdonotdi¤erbyaddinga…xedvectorofintegersandthustheuseofthe“M agnitude
T heorem” anditscorollarysu¢cesforourpurpose.
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Proposition4.3thereforeimplies thatgo = 2 shouldbeexpectedwithcertainty
onlyifH p < H 2 . Inallothercases - i.e. ifc2fy1;;g - lobby2 willnotformand
thusProposition4.2 impliesthatanyplayerwillexpectgo = 1 withcertainty.

W henbeliefsaresuchthatsomecontributionsareexpectedtobemade(¿(yt)6=
0 forsomet), then, giventhattheexpectedtotalnumberofplayers is large, no
playeris willingtobelievethathe is pivotal. M ore speci…cally iftherelative
probabilitythatarandomlyselectedplayerwillcontributetolobby1, ¿(y1)

¿(y2 )
, is

highenougheachplayeranticipatesthatthepolicymakerwillalwaysimplement
go = 1:Consequentlycontributionstoeitherlobbyareneverexpectedtobepiv-
otal. A nalogouslyif¿(y1)

¿(y2 )
is lowenoughplayersanticipatethatthepolicymaker

willalways implementgo = 2 . A gain contributions toeitherlobbyarenever
expectedtobepivotal.

W earenow…nallyinapositiontostateourcentralpropositionconcerningthe
endogenousformationoflobbygroupsgivenanendogenousbinarypolicychoice:

Proposition5.2. InthePoissonvoluntary-contributiongame¤ :

(a) Ifthepolicymakerhas ‘stronger’policypreferences thanagents oftype2,
orifthepolicymakerandagents oftype 2 haveequalpolicypreferences, (i.e.
H p ¸ H 2 > 0 ) thenthesetofequilibrium distributionalstrategies is suchthat
Lo = f;gandLo = f1garetheonlypossibleequilibriumlobbyingcon…gurations.

(b) Ifthepolicymakerhaspositivebut‘weaker’policypreferencesthanagents
oftype2 (i.e. H 2 > H p > 0 ) thenthesetofequilibriumdistributionalstrategies
issuchthatLo = f1g istheuniqueequilibrium lobbyingcon…guration.

(b) Ifthepolicymakerhas nopolicypreferences (i.e. H p = 0 ) thenthesetof
equilibrium distributionalstrategies issuchthatLo = f1g andLo = f2 g arethe
onlypossibleequilibrium lobbyingcon…gurations.

Explanation: L= f2 g cannotbeanequilibriumwhenH p > 0:Toseethis,
…rstlynotethatProposition 4.3 implies that, evenwhenactingalone, lobby2
musto¤erastrictlypositivetransferH p tosecurego = 2 :H owever, alsonotethat
L emma5.1 impliesthatif¿(y2 ) > 0 contributionstolobby2 areneverexpected
tobepivotalwhentheexpectedtotalnumberofpotentialcontributors is large.
Free-ridingisthereforecompleteandthuslobby2 failstoform.
L= f1;2 gcannotbeanequilibrium. ThisfollowsfromthefactthatProposi-

tion4.6impliesthatallpotentialcontributorstolobbytanticipatethatstrictly
positive, orcostly, transfers willbenecessarytosecure go = t; whilstL emma
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5.1 impliesthatwhen ¿(yt) > 0 8tcontributionstowardsthesevariablepolitical
in‡uencecosts areneverexpectedtobepivotal. A llagents thereforehavean
incentivetofree-ride.
L= f;g cannotbeanequilibrium when H 2 > H p > 0:Proposition4.3and

L emma5.1 implythatwhen ¿(yt) = 0 8tandH 2 > H p > 0 allagentsoftype2
haveanincentiveto‘deviate’from thisdistributionalstrategyandcontributeto
lobby2 inordertosecurego = 2 . Incontrast,L= f;gcanbeanequilibriumwhen
H 2 ·H p; sinceL emma5.1 impliesthatnoactionsareexpectedtobepivotal.

Finally, L= f1g canalways bean equilibrium, whilstL= f2 g canbean
equilibriumwhenH p = 0 . InbothcasesPropositions4.2 and4.3andL emma5.1
implythatnoplayerhasanincentivetodeviatefromthecorrespondingdistribu-
tionalstrategysincecontributionsareunnecessarytosecurethepreferredpolicy
choice. Inotherwordsinthesecasestheincentivetofree-ridehasdisappeared.

Inessence, then, industrylobbyingis purelycounteractive. Toseethisrecall
fromabovethatlargegamepopulationuncertaintyensuresthatalobbyopposing
thepolicymaker’s preferences, willneverform. A n immediatecorollarytothis
resultis thatin equilibrium lobbyingbears novariablepoliticalin‡uencecost.
H owever, thisdoesnotmeanthatlobbyingexists inanon-trivialway. Infact, if
alobbyforms, demonstratinganabilitytoo¤erstrictlypositivetransfersalongthe
equilibriumpath, itwillonlybewhenanopposinggroupposesacrediblethreat, or
ratherisprivileged, onano¤ -equilibrium path. Ine¤ect, then, anindustrylobby
formssimplytoensurethatitsopponentfacescompetitionandthusacollective
actionproblem.

A sanillustration, considerthecaseH 2 > H p > 0:Inthiscase,L= f;gcannot
beanequilibriumsincelobby2 posesacrediblethreattoform ifnocontributions
areexpectedtobemade. If, ontheotherhand, lobby1 isexpectedtoform, then
lobby2 willinevitablyfacecosts toin‡uencepolicyandhence, giventhatthe
expectedsizeofthepolityislarge, aninsurmountablecollectiveactionproblem.
A ccordingly, lobby1 formstoensurethatlobby2 neverforms.33 Infact, inthis
case, L= f1g is theunique lobbyingcon…guration. T heaboveconsideration is
reinforcedifweconsiderwhathappensifH 2 ·H p:Inthiscase, lobby2 nolonger
poses acrediblethreattoform onanyo¤ -equilibrium path andthereforeeither
L= f;gorL= f1g canbepartoftheequilibrium.

33T hesameintuitionholdswhenHp = 0 : N ote, however, thatinthis caselobby2 canalso
deterlobby1 fromforming. T hereforeeitherL=f2gorL=f1gcanbepartoftheequilibrium.
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6.Conclusion

G iventheempiricalobservationthatcertainindustrylobbygroupsappeartohave
playedasurprisinglypassiveroleinpolicydebates, this papero¤ersatheoryof
lobby formation that, in contrasttothe O lsonian approach, is notdriven by
asymmetries in…xedorganisationalcostsorgroup size. R ather, welooktoother
factors toexplainpatternsofgroup formation, namelytherelationship between
population sizeand thefree-riderproblem associatedwith theprocurementof
variable ‘politicalin‡uence’costs. M orespeci…cally, webuildonO lson’s (1965)
pointthatin largegroups inwhich “nosingle individual’s contributionmakes
aperceptibledi¤erence...itis certainthatacollectivegoodwillnotbeprovided
[voluntarily]”. H owever, incontrasttoO lson, weexploretherelationshipbetween
populationsizeandfree-ridinginthecontextoflobbygroupcompetitionoveran
endogenous policychoicedeterminedbydirecttransfers.

Inessenceweshowthat, whenthepolicychoiceisendogenous, exanteasym-
metriesabsentandtheexpectedsizeofthepolityislarge, onlyoneoftwoindustry
groupswillbebesetbyfree-riderproblemsandthus failtoform. Furthermore,
wesuggestthatifagroup opposes thepolicymaker’s policypreferencewecan
becertainthat, atleastonthis policyissue, itwillalwaysremainpassive. T he
cornerstoneofthisresultissimplythatinamenu-auction, agroup’sequilibrium
transfermustcoverthewelfarelossitimposesonothersparticipatinginthepolit-
icalprocess. T hus, ifagroup sharesapreferenceorderingwiththepolicymaker
and lacks competitionfrom anotherlobby, its equilibrium transferwillactually
bezero. B yimplicationthen, inanenvironmentwhereallcontributionsareex-
pectedtobenon-pivotalandthus the incentivetofree-rideoncostlytransfers
complete, weseethat, iflobbyingexists, itwillonlycomefrom thegroup that
sharesapreferenceorderingwiththepolicymaker.

In short, byabstractingfrom theendogeneityofthepolicychoice, existing
theoriesoflobbyformationhaveoverlookedthefactthatfree-riderproblemsneed
notbesymmetric, evenwhengroupsareofapproximatelyequalsize. R ather, in
lightofthisobservation, thispapershowsthatitispossibletoexplainvariationsin
industrygroupformation, withoutrecoursetoasymmetriesin…xedorganisational
costsandgroupsize. M oreimportantlyperhaps, weo¤erareasonwhyG awande
(19 9 7 ) observedthatpro-exportgroups preferredtodirecte¤ortatinstruments
thatfacilitateexportsratherthancompetewithanti-protectionistgroupsoverthe
levelofnon-tari¤ barriers34. O urapproachsuggeststhat, iffree-ridinglimitsthe

34SeeG awande(19 9 7 ) pp. 65.
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extenttowhichindividual…rmscontributetowardsthevariablepoliticalin‡uence
costs oflobbying, itis indeed rationalforlobbies tospecialise in areas where
policymaker’seitherdonothaveapriorpreferenceorarealready‘on-side’. W e
thereforeavoid theworryingquestion posed earlier: ifagroup has formed by
virtueof…nancingthe…xedcostsassociatedwithcollectiveparticipationinone
policydimensionwhywoulditremainsilentinanother?

Finallywenotethatacorollaryofourresults is that‘moneyneverchanges
hands’, invalidatinganoftenheardcriticism ofthecommonagencyapproachto
economicin‡uenceseeking. Butthis, then, raises thequestionwhatdolobbies
do? A common answerhas been thatlobbies exist, amongotherreasons, to
activelychange thevotingdispositionofalegislatororpolicymaker. H owever,
ouranalysis showsthat, inalargepolity, suchgroupswillbebesetbyfree-rider
problems andfailtoform. W ethereforesuggestthatallindustrylobbyingby
virtueofdirecttransfers, is purelycounteractive; such lobbies donotexistto
changethedefaultpolicyoutcomebutrathertoensurethatothergroupscannot.

O uranalysisalsoo¤ers someinterestingperipheralresults. Byendogenising
industrylobbyformation, wedevelop amodelthat- incontrasttotheexisting
literatureon policy formation in thepresenceoflobbies - allows us topredict
equilibriamoreprecisely. W earethereforeabletosuggestthatanon-benevolent
policymaker(i.e. up(g) = 0 8g)willalwayschooseasociallysub-optimalpolicy
choice. T hereasonbeingthatonegroupwillalwayslackrepresentationandthus
suchapolicymakerwillfailtomaximisethegrossutilitiesofallgroupsinsociety.
Similarly, ourresultsimplythatthechoicebyasemi-benevolentpolicymaker(i.e.
up(g) > 0 forsomeg)willalwaysbeintendedtomaximisesocialwelfare, sinceno
groupwilleverform toopposethischoice. O r, rather, asemi-benevolentpolicy
makerwillalways implementthesociallyoptimalchoice, even ifagroup lacks
representation.

Finally, re‡ectingonthefactthatourresultsarepotentiallymutuallycompat-
iblewiththoseofM itra(19 9 9 )weseetwodirectionsforfutureresearch. N amely,
bothanempiricalandatheoreticalinvestigationofthe importanceofvariable
politicalin‡uencecosts, relativeto…xedorganisationalcosts, in explainingthe
variationin industrygroupparticipation.

7 . A ppendix

ProofofProposition4.1. A formalproofofthispropositionisgiveninD ixit,
G rossmanandH elpman(19 9 7 ).
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Inthisformthecharacterisationtheoremclearlyaids intuitiveunderstanding
ofthecommonagencyproblem and is thereforepresentedas such in thetext.
H oweverforthepurposeofprovingsubsequentpropositionsitisusefultore-state
proposition4.1. asfollows.

Proposition 4.1.¤ A vectorofpaymentschedules ffB o
t(g)gg2Ggt2L and a

policychoice go constitutean equilibrium ofthepolicy selectiongameforany
L = f1;2 g ifandonlyif:

(a) forallt2L:
B o
t(g)2Bt8g 2f1;2 g; (4.1* )

(b)
up(go)+

X

t2L
B o
t(g

o)¸up(g)+
X

t2L
B o
t(g)8g 2f1;2 g; (4.2* )

(c) foreveryt2L, t6= s :

(i)8g 2f1;2 g

x(yt)ut(go)+ up(go)+
X

s2L=ftg
B o
s(g

o)¸x(yt)ut(g)+ up(g)+
X

s2L=ftg
B o
s(g) (4.3* )

(ii)

B o
t(g

o) = max
g02f1;2g

[up(g
0
)+

X

s2L=ftg
B o
s(g

0
)]¡[up(go)+

X

s2L=ftg
B o
s(g

o)]: (4.4* )

Explanation: Condition (a) remains unchanged. Condition (b) simplyre-
expressesoptimisationbythepolicymakerinamoreconvenientform. Inthecase
ofcondition(c), optimisationin4.3bylobbytclearlyimpliesthattheconstraint
willbindwithequality, hencecondition4.4¤;thatis, eachlobbyisawarethat, for
anyproposedpolicychoice, itisneverinits interesttoprovidethepolicymaker
withmorethanherreservationutility. Furtheritshouldbeclearthatcondition
4.3¤ followsdirectlyfrom substitutingcondition4.4¤ intotheobjectivefunction
in4.3. M oreintuitively, theexistenceofan ‘outsideoption’onthepartofthe
policy-makerimpliesthatthelobbymusttakeintoaccountanyutilitythepolicy
makerderives from thepolicychoiceitself, togetherwithanyo¤ers from other
lobbies, whencontemplatingitsactions.
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ProofofProposition4.2. Suppose go = 2 :T henwhenL= f1g condition
4.3¤ofthecharacterisationtheorem implies

0 ¸x(y1)H 1 + H p;

whichcannotbethecase. Sogo = 1 istheuniqueequilibriumpolicychoice.
L etting

bg
0
1 = arg max

g02f1;2g
[up(g

0
)+ 0 ]

wehavebg01 = 1;andthuswhenL= f1g condition4.4¤ implies B o
1(1) = 0:

ProofofProposition4.3. Part(a): supposego = 2 :T henwhenL= f2 g
condition4.3¤ofthecharacterisationtheorem implies

x(y2 )H 2 ¸H p;

whichcannotbethecase. Sogo = 1 istheuniqueequilibriumpolicychoice.

L etting
bg02 = arg max

g02f1;2g
[up(g

0
)+ 0 ]

wehavebg02 = 1;andthuswhenL= f2 g condition4.4¤ implies B o
2 (1) = 0 . Parts

(b)and(c)canbeprovedinananalogousway.

ProofofL emma4.5. T hisfollows immediatelyfrom D e…nition4.4.

A tthispoint, notethatbyinvokingthe‘truthfulness’re…nementtoProposi-
tion4.1* weendupwith

B o
t(g)2 ~Bt(g)8g 2f1;2 g; (4.1¤0)

insteadof4.1* .

ProofofL emma4.6. L et,

bg01 = arg max
g02f1;2g

[up(g
0
)+ eB o

2 (g
0
)]

and
bg
0
2 = arg max

g02f1;2g
[up(g

0
)+ eB o

1(g
0
)]:
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L emma4.5 implies that eB o
1(1)¸ eB o

1(2 ) andthus bg02 = 1:H ence, wehavefrom
4.4¤that

up(go)+
X

t2L

eB o
t(g

o) = H p + eB o
1(1)8go 2f1;2 g (6.1)

and
H p + eB o

1(1) = up(bg
0
1)+ eB o

2 (bg
0
1): (6.2)

Supposethatgo = 1:T henclearly6.1 implies that eB o
2 (1) = 0:A lternatively

supposethatgo = 2 . T hen6.1 and4.2¤ implyrespectively,
X

t2L

eB o
t(2 ) = H p + eB o

1(1)

and X

t2L

eB o
t(2 )¸H p +

X

t2L

eB o
t(1);

togetherimplyingthat eB o
2 (1)·0:T hus, given4.1¤0 , eB o

2 (1) = 0:
Sincewehave eB o

2 (1) = 0 , ifbg01 = 1 thenclearly6.2 implies eB o
1(1) = 0 and

thus, byL emma4.5 andcondition4.1¤0; eB o
1(2 ) = 0:H owever, ifbg01 = 2 then6.2

becomes
H p + eB o

1(1) = eB o
2 (2 ): (6.3)

Supposego = 1;then eB o
2 (1) = 0 ; 4.2¤and6.3togetherimply

eB o
2 (2 )¸ eB o

2 (2 )+ eB o
1(2 )

andthus, given4.1¤0, eB o
1(2 ) = 0:A lternativelysupposego = 2 , then6.1 becomes

eB o
2 (2 )+ eB o

1(2 ) = H p + eB o
1(1)

andthus, given6.3, eB o
1(2 ) = 0:

ProofofProposition4.7 . Part(a): Suppose go = 2 :T henwhenL=
f1;2 g condition4.3¤ofthecharacterisationtheorem implies

x(y2 )H 2 + eB o
1(2 )¸H p + eB o

1(1): (6.4)

N otethatL emma4.5 implies eB o
1(2 ) = 0 , whichtogetherwithcondition4.1¤0of

thecharacterisationtheorem (i.e.‘truthfulness’) implies

eB o
1(1) = minfx(y1)H 1;x(y1)yg:
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T hen, giventhestabilitycondition

y¸ max
t2f1;2g

[H t];

wehave eB o
1(1) = x(y1)H 1:T hen6.4clearlybecomes

x(y2 )H 2 ¸H p + x(y1)H 1

or, sincex(y1)H 1 > 0 whenL= f1;2 g,

x(y2 )H 2 > H p;

whichcannotbethecase. Sogo = 1 istheuniqueequilibriumpolicychoice.
T hen from L emma4.5 wehave eB o

2 (1) = 0 ; which, togetherwith condition
4.1¤0ofthecharacterisation theorem and the stability condition above, implies
eB o
2 (2 ) = x(y2 )H 2 :A gainlet

bg01 = arg max
g02f1;2g

[up(g
0
)+ eB o

2 (g
0
)]

andnotethat
H p ¸x(y2 )H 2 :

T husbg01 = 1 andthusfromcondition4.4¤ofthecharacterisationtheoremwehave
eB o
1(1) = 0:

Part(b)(i): Suppose go = 2 :T hen, in a similarway tothatabove, 6.4
becomes

x(y2 )H 2 ¸H p + x(y1)H 1;

which cannotbethecase. Sogo = 1 is theuniqueequilibrium policy choice.
Similarly, then eB o

2 (2 ) = x(y2 )H 2 :D e…ningbg01 asinpart(a), andnoting

H p < x(y2 )H 2

wehavebg01 = 2 . T husclearlycondition4.4¤ofthecharacterisationtheoremimplies
eB o
1(1) = x(y2 )H 2 ¡H p:H encetheresult. Parts(ii) and(iii) canbeprovedinan

analogousway.

ProofofL emma5.1. Followingtheprocedureoutlined in the text, we
beginbyusingthe“M agnitudeTheorem” toderivethemagnitudeofeveryevent
relevanttoeachc2C.
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(a) Eventsrelevanttoc= y1 (notethatinthiscasex(y2 ) = x(y2 )¡ andx(;) =
x(;)¡):

(i) W 1 = fx¡ 2 Z (C )¡ jx(y2 )· H p
H 2
g implying¼t(y1;x¡) = ut(1)+ y:

To…ndthemagnitudeforthiseventwehavetosolvethefollowingmaximi-
sationproblem

max
x¡n 2W 1

"
¿n(;)ª

Ã
xn(;)
n¿n(;)

!
+ ¿n(y1)ª

Ã
x(y1)¡

n¿n(y1)

!
+ ¿n(y2 )ª

Ã
xn(y2 )
n¿n(y2 )

! #
:

(6.5)
N otethatthevectorx¡ 2 W 1 doesnotfeatureanyconstraintswithrespect
tothefeasiblechoicesforxn(;)andxn(y1)¡:T hus, giventhatthefunction
ª reaches itsmaximumvalueatª (1) = 0 ;weseethatxn(;) = n¿n(;)and
xn(y1)¡ = n¿n(y1)arepartofthesolutiontotheaboveproblem.
D e…newithm n1 themaximumvalueoftheobjectivefunctionin6.5. T hen
itfollowsdirectlythat

m n1 =
(

0 ifn¿n(y2 )H 2 ·H p

® n1 ifn¿n(y2 )H 2 > H p

)
;

where® n1 = ¿n(y2 )ª
³

x(y2 )
n¿n (y2 )

´
< 0 withtheinequalityfollowingonn¿n(y2 )H 2 >

H p ¸ 0 ; xn(y2 )H 2 ·H p andtheproperties ofª (). From the‘M agnitude
Theorem’weknowthatthemagnitudeofW 1, ¹1, is thelimitofm n1 as
n ! 1 :H ence, itisclearthat

¹1 =
(

0 if¿(y2 ) = 0
® 1 < 0 if¿(y2 ) > 0

)
;

where® 1 = lim
n! 1 ® n1 :

B yfollowinganalogous stepswe…ndthemagnitudesofallremainingevents
asstatedbelow.

(ii) W 2 = fx¡ 2 Z (C )¡ j(x(y1)¡ + 1)H 1 + H p ¸ x(y2 )H 2 > H pg implying
¼t(y1;x¡) = ut(1)+ y¡ ~B o

1(1)
x(y1)¡+ 1

;where ~B o
1(1) = x(y2 )H 2 ¡H p:

T hemagnitudeofthiseventis

¹ 2 =
(
0 if¿(y2 )2 (0 ;¿(y1)H 1H 2 ]

® 2 < 0 otherwise

)
:
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(iii) W 3 = fx¡ 2 Z (C )¡ jx(y2 )H 2 > (x(y1)¡ + 1)H 1 + H pgimplying¼t(y1;x¡) =
ut(2 )+ y:

T hemagnitudeofthiseventis

¹3 =
(
0 if¿(y2 ) > ¿(y1)H 1H 2
®3 < 0 otherwise

)
:

N ote thatthe above events are pairwise adjointand such that
3S

i= 1
W i =

Z (C )¡. H ence
P3

i= 1 P r(W i) = 1:T his holds analogouslyforthefollowing
cases.

(b) Eventsrelevanttoc= y2 (notethatinthiscasex(y1) = x(y1)¡ andx(;) =
x(;)¡) ifH 2 ·H p:

(i) W 4 = fx¡ 2 Z (C )¡ jx(y1)H 1+ H p ¸(x(y2 )¡+ 1)H 2 g implying¼t(y2 ;x¡) =
ut(1)+ y:

T hemagnitudeofthiseventis

¹ 4 =
(
0 if¿(y2 )2 [0 ;¿(y1)H 1H 2 ]

® 4 < 0 otherwise

)
:

(ii) W 5 = fx¡ 2 Z (C )¡ j(x(y2 )¡+ 1)H 2 > x(y1)H 1+ H pg implying¼t(y2 ;x¡) =
ut(2 )+ y¡ B o

2 (2 )
x(y2 )¡+ 1

whereB o
2 (2 ) = x(y1)H 1 + H p:

T hemagnitudeofthiseventis

¹
5
=

(
0 if¿(y2 ) > ¿(y1)H 1H 2
® 5 < 0 otherwise

)
:

(c) Eventsrelevanttoc= y2 ifH 2 > H p:

(i) W 4 a = fx¡ 2 Z (C )¡ jx(y1)H 1+ H p ¸(x(y2 )¡ + 1)H 2 ; x(y1) > 0g implying
¼t(y2 ;x¡) = ut(1)+ y:

T hemagnitudeofthiseventis

¹ 4 a =
(
0 if¿(y1) > 0 and¿(y2 )2 [0 ;¿(y1)H 1H 2 ]

® 4 a < 0 otherwise

)
:
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(ii) W 5a = fx¡ 2 Z (C )¡ jx(y1) = 0 orx(y1) > 0 and (x(y2 )¡ + 1)H 2 >
x(y1)H 1 + H p; x(y2 )¡ > 0g implying¼t(y2 ;x¡) = ut(2 )+ y¡ B o

2 (2 )
x(y2 )¡+ 1

where
B o
2 (2 ) = x(y1)H 1 + H p:

T hemagnitudeofthiseventis

¹5a =
(
0 if¿(y1) = 0 or¿(y2 ) > ¿(y1)H 1H 2

®5a < 0 otherwise

)
:

(d) Eventsrelevanttoc= ;(notethatinthiscasex(y1) = x(y1)¡ andx(y2 ) =
x(y2 )¡):

(i) W 6 = fx¡ 2 Z (C )¡ jx(y1)H 1 + H p ¸ x(y2 )H 2 g; implying¼t(;;x¡) =
ut(1)+ y. T hemagnitudeofthiseventis

¹6 =
(
0 if¿(y2 )2 [0 ;¿(y1)H 1H 2 ]

®6 < 0 otherwise

)
:

(ii) W7 = fx¡ 2 Z (C )¡ jx(y2 )H 2 > x(y1)H 1 + H pg; implying¼t(;;x¡) =
ut(2 )+ y. T hemagnitudeofthiseventis

¹7=
(
0 if¿(y2 ) > ¿(y1)H 1H 2
®7 < 0 otherwise

)
:

W earenowreadytoproveL emma5.1. W eproceedas follows. First, for
eachpossiblecon…gurationofbeliefs ¿ wecomparethemagnitudesofthe
eventsrelevanttoeachc2C. T hen, usingthe‘corollary’tothe‘M agnitude
Theorem’, wedeterminetheeventstheprobabilityofwhichwilldisappear
tozeroas n ! 1 :

Itfollows, then, bysimpleinspectionthat:

(i) W hen ¿ :¿(y1) = 0 and ¿(y2 ) = 0 and H p ¸H 2 only ¹1 = ¹ 4 = ¹6 = 0 ;
withallremainingmagnitudes less than zero:T hus the‘corollary’tothe
‘M agnitudeT heorem’impliesP(W 1 jn¿) = P(W 4 jn¿) = P(W 6jn¿) = 1
as n ! 1 :A lternatively, ifH 2 > H p; only ¹ 1 = ¹5 = ¹6 = 0 ; andthus
P(W 1 jn¿) = P(W 5jn¿) = P(W 6jn¿) = 1 as n ! 1 :
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(ii) W hen¿ :¿(y1_) > 0 and¿(y2 ) = 0 andH p ¸H 2 only¹1 = ¹ 4 = ¹6 = 0 and
thusP(W 1 jn¿) = P(W 4 jn¿) = P(W 6jn¿) = 1 as n ! 1 :A lternatively,
ifH 2 > H p;only¹ 1 = ¹ 4 a = ¹6 = 0 ;andthusP(W 1 jn¿) = P(W 4 a jn¿) =
P(W 6jn¿) = 1 as n ! 1 :

(iii) W hen¿ :if0 ·¿(y1) < ¿(y2 )H 2H 1 andH p ¸H 2 only¹3 = ¹5 = ¹7= 0 , and
thusP(W 3jn¿) = P(W 5jn¿) = P(W7jn¿) = 1 as n ! 1 :A lternatively,
ifH 2 > H p;only¹3 = ¹5a = ¹7= 0 , andthusP(W 3jn¿) = P(W 5a jn¿) =
P(W7jn¿) = 1 as n ! 1 :

(iv) W hen ¿ : ¿(yt) > 0 8tand ¿(y1) ¸ ¿(y2 )H 2H 1 then: a) ifH p ¸ H 2 only
¹ 2 = ¹ 4 = ¹6 = 0 , andthusP(W 2 jn¿) = P(W 4 jn¿) = P(W 6 jn¿) = 1
as n ! 1 ;b) ifH p < H 2 only¹ 2 = ¹ 4 a = ¹6 = 0 , andthusP(W 2 jn¿) =
P(W 4 a jn¿) = P(W 6jn¿) = 1 as n ! 1 :

L emma5.1, asstatedinthetext, followsdirectlyfromtheseprobabilities.
ProofofProposition 5.2. T hedistributionalstrategy ¿ : ¿(yt) > 0 8t

supportingL= f1;2 g; isneveranequilibrium. Supposenot. T hen, givenn and
¿;werequire¿(y1;S(y1;n¿)) = ¿(y1) > 0 and¿(y2 ;S(y2 ;n¿)) = ¿(y2 ) > 0:N ote
L emma5.1 implies thatunderthesebeliefs, as n ! 1 , either¿(y1)¸¿(y2 )H 2H 1
andP(W 2 jn¿) = P(W 4 jn¿) = P(W 6 jn¿) = 1 or¿(y1) < ¿(y2 )H 2H 1 and
P(W 3jn¿) = P(W 5jn¿) = P(W7jn¿) = 1:T hus inthe…rstcase5.4becomes:

E[¼t(c;x¡)]= ut(1)+ y

forallc2fy2 ;;g and

E[¼t(c;x¡)]= ut(1)+ y ¡ B o
1(1)

x(y1)¡ + 1

whenc= y1:T herefore, given B o
1(1) = x(y2 )H 2 ¡H p > 0 ; c= y1 is astrictly

dominatedstrategyforalltandthus¾(y1 jt) = 0 8t:T heresultisS(y1;n¿) = f;g
andthus ¿(y1;S(y1;n¿))6= ¿(y1) > 0 ;theprobabilityofacontributiontolobby
1 cannot‘comefromtypesforwhomchoosingy1 isanoptimalaction’. L ikewise,
in the second case, c= y2 is a strictly dominated strategy foralltand thus
¾(y2 jt) = 0 8tandS(y2 ;n¿) = f;g, againimplying¿(y2 ;S(y2 ;n¿))6= ¿(y2 ) > 0:
A nalogously, itcanbeshownthatwhenH p > 0 ;thefactthatB o

2 (2 ) > 0 ; implies
c= y2 isastrictlydominatedstrategyforalltunderthedistributionalstrategy
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¿ :¿(y1) = 0 , ¿(y2 ) > 0 supportingL= f2 g:T hus againS(y2 ;n¿) = f;g and
¿(y2 ;S(y2 ;n¿))6= ¿(y2 ) > 0:

T heexistenceofequilibriafortheremainingdistributionalstrategiessupport-
ingthelobbyingcon…gurationsL= f;g, L= f1g andL= f2 g ifH p = 0 canbe
veri…edinanexactlyanalogousmanner.
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