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1. Inscductian

Far any partiaular pdicy issLe itis often essy O idantify a number of dic erait
interests gaps arsub sets of atizas likely 1o share a amman policy gal 1t
is aaonman dosenatian, honever; thatsudh gragps seam o dicerin the degee
o whid they partidpate clkcinely, in the pditical procss in an atlempt o
urther these gk, || asoer; in a number of aess, Koby gap ampetitian
Fopears 1o be dosantalicoether; with justae \aeE” gopearing o daninate the
dobying procsss.

T hemastdovass example ofsudh aphenaonaxis the subjectohits onn keer
ature namely ‘regubatay cpture’. Inspired by Stiger™ (19 71) reinterpretatian
ofU S regulatary pdicy, this Merature sugssts that industry gagps bdk aom-
petiiaon O sudh an exiant that they ean e ectinely ‘e’ Bgskltors ad s
ensure that regulbatary policy is supplied edlsinely in tharfaaur: T he dami-
nence ofFa singe Koy hes albo bean noted in tracke pdicy. Fareamplke Krueger
(1990) pants to the Bt that industrial usars sudh as soft drnk manuedurers,
as well ss adinary aasumers, played asurprisingly passive 1ok in the debate be
e sucargoners ad theU S govemmantoertheissue ofsugarprice sUupparss.
Similrly inaatss sscticalstudy o435 4 digtindustriest anande (199 7) notes
tat thare is Itk evdaae 1 sugsst that a protectianist Koby ad e ectine
ampetitian fran athera proepoarta-donrstream gop, Etaloe aasumnears
vhen kdobying fornontane  barriers an Jgpanese imparts.

\ aturally this ssymmetry hes notgane unoticed by econamists and politcal
sdatists. R ather; the univarsal respase hes been tobu a0 bons (19 6) wark
an alkctive actian in wWhidh itis suggssted that cartain gaups &l to aganise
and ths paridpate cliectinely, in pdicy ddoates, becase atsame kel the
>&d axts of gap famation exa=d the eqpeded renards. R esived theary
thereiore sugest a texaony of gap fomatian driven by \ariatias in gaup
sze and per mamber netbare. . T hatis, ifagap sharing a aanman paicy
gal atars at ksst ae member Tor wvham the bare. ts fram pditical actian
ek the assodated asts, even ifbame aloe itis suggssted thatthe galp is
privi Boed and will alnays . .nd a \ace” in the policy praocsss. A nalogasly ifthe
axts assadated wth fomation exxosd the total anauntby whidh agraup stands
1O cgan fran pditical partidpation, clledtine actian is sub- gotimal In sudh an
eatthe gop is thagitobe Bt alhays faling topartidpate in the pdicy
process.

In the remaining Geg  honever; when aggrecaile, but no individual bere. t



ek the assodated . >a&d asts the autcome is deamed 1o be depadaitan
te bel of free nding ad thus indetaminate’. T hatis sinee the proasian of
a favaurabke poicy autane hes all the daraderistics of a pure public good

dgpending an the size of the gouyp, manbars e inaTives 1 Ee an essy

ifnotfiee nce. T hs 1 “fom’, and hence be inermeadiake, a gap must be
sut¢ dently small o imit the passibiity ofessy / free nding and therdoy ensure
thata acalitan is wiling to bearthe . >&d asts of political partiapatian. 0 naee
gap sze beaomes lge itis anjedurad that actias W ll not be aasidared
pivotal and thus thatessy / firee ndingwill asure the gap remairs |lait

T aking the iUy eampke aboe this theary of lKdoby formatian does in
deed o eraplusibEe eplbBnatian as towvwhny gaups ipresaiing regulaied indus
tries ek Idobying ampetition. Fistly industry goups often have apre edsting
structure (tradke, shardholder ar unian assodatias) ad are snalkerin sze Im-
phMng that the . >ed agmisatiaal asts they e are lkely 1 be bner then
those ofthar dovias ampetitas, aasumnas. T his .. xed astdic erential dou-
asly inaessss the kelihood that @) the industry goup oss an aggrecaie it
notpermamber; netgan from political partidpatian and b) the casumergap
s an aggaaie net s thatasurss itis anays Bt Seaodly, in theevant
thatboth gaps e an aggetaie netcan the lagersize ofthe casumergap
inaessss the prdosbi ity thattfiree ndingwi ll prdhibitthe Tamation ofaaasumer
butnotofa producer Koy, In othervwarcs gaup size and permembernetben
e.. ts ambine O sugsst that the asumer gaup w ll proe o be Elentbut the
industry gaLp intermediate.

H onever;, ikt the aboe kgc farss well as an eplbrnation of patterrs of
Uiy goup Tamatian, ithes ks predictive ponerin otherpolicy spheres.
In partailr the eanpks ated aboe pae o warying guestias. Histly
a DXt (996 hes noled 0 boian thearies actually support the exdstence of
an adiinve industrial sucgar usars gap as Well as a faming koby; ke wise Tor
pro epatad donrstream industry Kdobies in addiian 1o active protlectianists.
P utvery simply all these gaps represait industry interests’, imping that the
pkh/ing ..ed shaid bwel both in tams of the kelihood of an aggegate net
AN ad any prdolams stanming fran free nding 0 faourse itis passibe that
sut dently geat dir erencss remain to epln the dosernad bdk oF aampetitian
but, exare atksst, 0 baoian kgcsaans ohae kstits bite. Seacodlyard mae
waryindly in addition tothe lbdkofampetition fornan & bameas, (6 anance
(199 7) doserved that dobying by eppartaatted industries ssams o be directed



atinstrumants that £d Iatke exparts ratherthan anti- protectiacnism™ . 1 Frdoust
this resultsurely qusstias the \aldty ofthe whoke 0 bonian gppraadh. Far; ifa
gap hes ..nencd the . xe&d asts assodated with colliective paridpation in ae
padicy dmersian why wauld itremain s ietin another?

T he @boe examples therekae suggst that reaaved theay o as s an il gt
into the issLe of passive aasumer gayes, butaudally not passive industry in
terssts. T hus the doviass guesstian, and hence the subject of this pgper; Is Wy
dosome indLstry interestgroUps partidpate in the policy proasss whi ktothers of
samilargze and permember netbeare.. ts do not; aliermatinvely as conmatiatars
have often asked \Where wss Caca Colain the debatie over sugarprias?

W e attempt O shed gt an the enpinal puzzke pasad by pessve IndLs
oy gaps’ by retomublting aneit thinkng in taoways. Fistly we foas
atientian ansy fran the exogenass assymmetries that drive 0 baiian thearies of
gap Tomation. T hatis sine we sesk toeplin Wy variatiaon in partidpatian
arisss evlen vWhen “tre plying ..ed is el in 0 baian tams, we emoe exae
nas asymmetry by namalising .. xed aganisatiaal asts to zag. |n aarsst
edstingmaoaoel, then, aurmadeling gopraadh Toasss an eedh industry graup’™s
abi ity 10 rase variabke pditical intuence asts ad in partiailla-thcse asts &6
sadated with dobying by virtie of direct ttarsrs 1o policy makers. Simibrdy
rather then bbdding 1o exogenas diz eranass in potential membearship oo eplEn
\aratias in Tomatian aacss inemediake gauyps, We alloviorthe passibi ity of
gaps of goprodmately ecual size.

Seacodly we note that the total number of stakeholding ..!ims, ar potatial
berebctas, aatss all industry gaups is actually oiten rce. Farirstance in the
trade example aboe potential caontributars o any graup spaned all proepat;
donnstream and protectianist.. ims intheU S. T hus, vwhi Btany aeindustry goup
migit notbe asidarad bxge the pooulEatian, ar rather the expectied number of
all.. mswth apdicy stake aincstartainlywillbe. D ven by this doseratian,
we inessticate the dedsian to aattribute tonarcs \ariable palitical intuence asts
by adqoting reatdevelpmats in ganes with a xge rumberofplbyears.

W hen madeling interectias in a bkge poity aes noticss that the stendard
asssumptian thatevaery phertaes otherpbhars’ bdaiaaras gven and knoan

16 anande (1997), pp. 6.

2\ ote the suggsstian here is simply that, aacss the graps we wish to aasidey; .. xaed asts
mightbe simi . In namalising these asts 1O zaro the implatsuggsstian is ether thatsudh
agenisatianal asts have been bame Tor allemative puposss (eg unian Tomatian), arthata
su¢ dert residual remains fran other activities o cer further asts (eg hiring prolessiaal
bbyists).




ssams implasibE. 0 as il yarsan (1998) puts it in ganes with avary lge
number of plyears Ttis unraalistic O assume tat every plyer knons all te
oter phears in te gane; inteed a more raalistic mackl shauld adnit sane
uneErainty aoout te number of playars In te game.” In Bl yersan (1998)
gx=s even further; prgpasing the utse ofF socalBd L arge PAsson 6 ames as mae
realistic madelng deviass of sudh situatias. W e tharefare o his suggsstian
and madel the infomation structure underlying the antribution deasian as a
L aagePAssant ame.

IN essence we showv that, in the absaae ofFex ante ssymmetries, adpting a
L ageP assant ame gopraedh toaedagenaus doby fomation doss indssd areran
insigtinto the phenamaaon ofpassive industry gaps. D raning an established
results fram the erature an pdicy mauaudias we denastriaie thatkiten
newer be an equilibium Tormae then ae industry koby 1o attempt to solat
pdicy faaurs. || ae inwtvely we shov thatwhan the total number of potent
tal atributars aacss all goups is vay E|ge the fiee nder prdblem becomes
inruMaurtizeble; no gap is abke 1 riase sut dattatrbutias O o erstictly
paitive trarskers. H onever; ratherthan eliminating inf uance seekiing altoether;
a0 bohanjedured this Eaes the pditial marketplace qoen togaups thak ‘do
notnesd O pay’. 1N athervwoards 1o lboe dobies thatdo notnesd 1O compensate
bBysktos o tharpdicy daacss. In this sase then industry kobying beacomes
purely cauneractve; a singke gap may doce 1 enter the pdicy pracess 1o
ensure that partidpatian beaomes a astly activity Torits ampetitors.

T he remandarofthe pgperis aganisad as Tallons. T he nextsection disassss
e reltiaship betineen aur gopraadh and othermadek of the Kdolying proasss
in mare dcetal Section 3 desaibes the detak ofaurmadel Sectias 4 ad 5
present resuls fram the camman agancy pdicy seledtian game and the standard
/ e P asson aattributian games respectinvely and Sectian 6aondludes.

2.R elltied | iteratune

T his pgper relies directly 1 three strands of erature @) ‘intragoup’ makek
ofthe strateg cinteractian betnean the members ofany ae gaup oerindvidual
aontributians tonards the provisian afcliective Kobyingacivty; b) ‘intergap’
maoadek of the strategc interactian betnean a gven number of kdobies, eedh abke
1O ..nance the asts of pditical partidpatian; © Tully exdogenas madek that
sk 10 derive simulteneasly an equi ibnum policy dxace ad equiibrium el
of kbby gap paridpatian.



In all of the INragraup’ modek the ..nal pdicy daae is seen as a pub
icgad. Sudh madek therefae Toas an the exiant to Whidh free nding Gausss
underprovsian of this publicgood® 1N evary Gese the reltianship betinsen gap
resaurass and the supply of the public good orpolicy faaur; is determined ex
apnassly ad thus all sudh macek bdk a miao foundaed theary of edaggaus
policy sebcion.

T he..rstand cartainly the mostint uatial coributian in this ..eldwas 0 bon
(19 6). A bstracting fran the esect oF gap aompetiion an individual aot-
butias 0 bon sugested that (onn) gap size plays an important ok in gaup
fomation. In partiaulbr0 bon anjectiured that individuak in su¢ datly small
nan privi iboged graups auld recard tharactias as pivotal and thus that ol
e adion wss a passihiity; wnikt “by acatrast in a lkage gap in whidh no
singe individualis aatribution makes a peragptibke dic erance...itis crtan that
a aollective goad will not be projded volbntani T+, In ae sass then aur
paperan.ms 0 bans anjecture that free ding may inhibit graup fomation.
H onever; aurpantofdgparture is o hichiditthat the endogpaty of the pdicy
dace acteally implies thata singe kdoby may stitll fom even ifall aatributias
are asidered nonpinotal

A Bo rekbait in this atiext are intergaogp’ madek of endogaass pdicy
sehbction that abstrect fran collective adtiaon pradblEns ad thareiore treat the
numberand idatity oFaompeting kdobies as gvan. T wo besic gppraedes can be
distinguashaed. T he ..istsetofFmodek - the cmman acpoy gopraadh - Gan be
SN a6 an atiempt 1o desaibe Kdobying under (pdicy maker) certanty. Follony
ing piaesring Wwork by B ermhaim &W hinstan (198 §, sudh madek assume that
ampeting goups simulianeosly o er the policy maker a /maw’ ofbids in an
attempt to sway policy in theiravaur® In aaotrsst; in the seaond setofFmacebk
- the strategc infomatian trarsmissian gppraedh - partidpants e uncertanty

SImpartant aantributias 1o the Ferature an the private provisian of public gnods include
0 bn (19 &), Chamberkin (19 74), P alfiey & R ceathal (1985), B exgstran, B bme & V arian
198§ and Bagl & L ipman (1989). Forinmteresting gpplicatias © kbhying adtivities in
particularsee Stigier (19 74), A ustenSmith (1981) andll ages B radk& Y aung (1989).

40 B (19 &) pp44.

T he gpplication of the menurauctian / aamman agancy gppraedh 1 madeks of ecanamic
infuence seekiingwes papularised byt riossman & H elpman (199 4, 199 6 in gpplicatiaons b trece
policy and elbctoral competitian respectively. 0 Fthe burganang erature that hes folloned
D batetal (199 7) proace avery uselull equi ibrium dnaradierisation thearam; a resultwvwhidh hes
been usad by B eskby & Caatte (199 78) 1o introduce Iy adtian into a madel of represantative
demoaaoy.




oerpolicy autcomes. Casaguatly interest gaps beaome ampeting ‘eqerts’
o ‘achvocaiss”; inauming infomation aaguisiian acsts tosulossouantly o erpdicy
aMc. Clarly gven that aur intentian in this paper-is to aostract fran ..xed
axts, Ve rsstrict attlaian o the .. 1Ist- anman agay - gopraadh 1o pdicy
sehbction.

T hestrateg cinfamatian Ferature doss honeverhave sane interestingimpl-
catias forgoyp famatian. |n partiaukler; dostracting fram any colllective actian
prablEms A tisenSmith & W gt (199 2) note that " lbgshatars are often kdobied
by just ae of tho competing gaups”’ and hence they aanduce that“gragps do
notalhays ampete by deshing directly oerasinge bgshtor's voig” . In aon
tastto arr results honeer; the predician is thatsudh kboyingwi ll notalnays
becunteracte. 1N partialla; the suggsstian in thaktpgperis thatitis the gap
thatdsages with the lBgslior's voting predispasi ion thatwi il spically Kooy
ale

T he..nal dess oFmacek that are relvantin this antextare those thatsask
1O aedarnise both the proasss ofpdicy selbction and doby goup Tamatian. To
date oyl 1ta(1999) hes atlemptad t© aanbine a fully miao faunded maodel of
padicy sebdtion with anindividual cotributiaon gamé . Infctdl itra’s macelmay
be ssen as muttally compatibke wth auronn. T hatis, vwhi Bt both gopraedes
precce the bendmark comman aganoy madel with an individual cattributian
cgane the Toas ofll ita’s wak is an the abi ity of dic erent interest gaps o
erte . >ad ratherthan vanabke asts assodated with Kdobying activities.

By assuming .. 1stly that pre ply canmunicatian resobhes 0 bans ‘indeter
minagy” when aggrecate butno individuial bere. texaascs the assts assadated
wrth pditical partidpatian, and sscodly that“ance the Koby is Tomed the ldoby
madhinery Gan etiorce perfect coadinatian amang members ofthatgap in the
aoliection ofpolitical aontributias™? || itraasures thatplyers can aedibly aom-

See in particubrt tstEnSmith & W rdt (1992). Catributias in a similarvan incude
A usEenSmith (1993), L dmamn (L998), D enatripat& Tiroke (1999) ad Krisma & I agn
(2999).

A usEenSmith & W rgt (199 2) pp. 230.

81 tsEenSmith & W rdt (199 2) pp. 245.

' Since the .. Istversian of this paperwes witien a number of other papers have addressed
the issue ofendogenass Hoby fTomatian. Catributians incdlude D amania & Fredriksan (2000)
who alko macel the pdiicy selbdian stace as a maurauctiaon butfoas an the implicatias for
fiee ridingin a rgpeated game; and Fellil & Il erfo (2000) who endaganise Kooy famatian in the
aatext ofthe atizen andidate madel davelped by B eskby & Caate (199 7).

) A (@999) pp. 1122.




mit o makngantributiass. T hus by esunng thatitis anly those gaps that
e an aggetaie net ss thatremain |t |l itiais abke o esteblish aunige
equi ibrium: anly those graups with .. >&d asts Ess than an exdagenosly deter

mined articalvalLefom. T hus, sothis stary goes, pro eoartars and donrstreem

..iIms B ld 1o doby oermon &ie bamears ad industrial sucarusass kepts Bt
oer sucarpricss, because thar .. >ed assts ulimately pro.ed oo high. 1twauld
Fopear; then, that the ieltive marits of a varicbk rathar then a .. >ed ast g

proedh o indLstry gap partidpatian is an enpincal questian and is ae thatis
Eft o Uiture researdn.

3. Thel odel

0 ur polity is papulated by N agats'! eadh endoned with y units of a private

god. Eadh agaitisof “spe” €2 T = ;2 g, whare tdanokes the preferance Tor
apublicpdicyg 2G= fi;2g:L etr(® > 0 daote te .>&d propatian ofeadh
Bpein the pdty W e denote the gcss utiity of a riepresentative egantofype t
byU@;ty)= W@+ yswerew@) = H ¢ 0 ifts gandu(@) = 0 iftég:W e
assume thatr (0; W(); G ad the type s=t'T are all conman knonksdce

W ede.ne ‘“yingactiMty” as an attemptoinfuence thedacofy 2 G by
virtLe oman necatinve trarskers o the policoy makingauthan . W ewllaasidera
gap o hae tomad a doby ifad aly ifsu¢ adentantributians of y hene been
raisd fran indvdualagas Torte by bdamastiake an da ity b o erstrictly
posithve ttarskErs 1 te policy maker. T he numberofsudn kdobies isgvaen by L,
whereL -2 andisaedagasly determinad. Toaxad unecsssary amplicatias
we assume the pre edstence ofF tho manestos’, indeed by t= 11;2 g; sudh that
itis aamman knonedce thatt a oby with manifesto twill by virtue of direct
trarsErs 1O the paicy maker; sask 1 seaure the poicy dhace faoured by agats
aoftspet(ie g = 1), moadEes ofthe actual distributian ofits benebectars” pdicy
preferencss.

W e denote the rumber ofF catributias ofy 1o any koby thy x(y) ad ths
its goss utiity by U (0; TY; X)) = xGW@) + X(wy: Thus gven the eboe
ce.nitian of ldoby Tomatian we aasideragap o hae famed a koby ifad
aly ifx(y) > 0 :D enoting the setof kKobies by L, there are dearly Tourpassible
kdobying an.guratias no kobies L= F;g; ifx(yw) = 0 8t= 1;2; oy kboy

11Since aurfoas is aampetitian betneen industry graups the gppropriate unitof analysis is
te indvidual .. im. W e use the tam agaeit o et ect the ganarali ty oF aur sppraach.




1, L= Ag;ifx(n)> 0 adx(y)=0;oly kbby2, L= fig; ifx(y) =0 ad
X(y) > 0; arbbbyingampetitian L= 11;2g ifx(yp > 0 8t

T be..nalplyerin aurmadelis apdicy maker respasibke torthe pdicy dxace
g 2G= 11;2g:Intakngthis dadsian we assume that the poliloy makeraasidars
baoth the utility she derives fram the polioy autcome itself?, Y (Q), s well ss any
aodticnal ttarsers fion the L kobies whidh we danote by 18 (0)g,2c. T he
pdicy maker’s dojective Tuncian is therefare gven by

X
o= y@+ B«Q); 31)
2L
wherg withaut any Iess of grnerallity weassume y(1) = H, _ y@) = 0, im+
phing that the polioy maker shares a preferance ackring with koby 1.2 Can
ssouatly In the dosence of rarsErs, wWe assume that the pdicy maker alnays
impkEmaitsg = 1:

In igitofthe aboke itshauld be dearthat the reamaining action pacss ad
payas are as dlns. Bvery ooy €2 L (With resauras x(ypy ada bk Tor
intuence seakding) mustdedde an asdedule ofpaymants tatitwillaertote
paicy makerin an attempttossare apoicydaceg = t W edaote thisdace
byB«Q) 2B«= [0; XYl 89 2 G, where the bainds an the fesible set B «
refect the et that;, by assumptian, No Koby ean o ermare than ithes reaived
fran individual agants ardamand paymants fram the pdicy maker: L doboy s
dojectine TUNcian is tharefare gven by

#e= U@ Ty;x(/) i B«0): 32)

Eadh individual gt must dedde betneen acatributing thalr exdonmanty
1 by 1; kKbby? ad notaarbutingatall W edaote thisddecby 2C =
1y 30; the resuling autcome aractian pro. B by the vedor xX= fX(Qgcec
and the setafpassibEe actian pro. Es by (C )'4, where xdetermines L. A ssuming
thatagats are anare that the Idobies willl retum an egual share ofany ‘unused’

12 Sudh preerenass aaud essi ly be explEined by Virte of the represanitative demaoaracy madel
ofB eskey & Caattle (199 73).

131N an atlemptiopresene grerality we make no assumptias aoncaming reltive preerence
inesity betnean any of the plhyars. |In particulerwe asidar a policy makerwith no pdicy
prekrencs (i.e. H, =0)as aspedal cee. In what Bllons we will male extarsive use of the
notian of a kdoby goposing the pdicy maker’s preferenass. | ofe this rebris aly o the s
whereH, > 0 :

14T oad the expasition of the L argeP dssont amewe ollovll yersan’s (199 7, 199 8) notatian
throughtout aur disassian ofthe aatributian stece game.

g



aottributias, arx(WWY i B «0), otharbaetctas®, the dojective Tnction Tor
a represantatinve egatofpe tis gven by,

he= WE(GX))+ Y TA(GX); @3

8 9
= nB10(exX) ife v =

A i\ — 1 H H .

A(cx) = = @Bz(g(cj‘x)) ifG y .
- 0 Ife= ; >

X Is the action pro. E of the ather plyers axd Z (C )i is the set of passibke
aonespaxding adtian pro. Es.
A tthis pantwe abo impase the stabi ity andiian

Y. 1Qﬂfﬁg(g[H d (X))

whidh smply says that endonments are sudh thatt every individual gt an
atribute an anaunt geater thaen aregual o thar wilingess o pay” Tra
pdicy faaur: Itis ofinterest 1O note that sudh an assumptian Wil alhays be
necsssary 10 ruke autnan exdstence ofequl ibria in mauaudtias wWhen paymeant
sdhedules are baundad fram abowe as welll as belbov

Ram abowe itshaud be dear that there are tho stegss, arsub games, o the
kobying procsss. T he .. istis the atributiaon stece in whidh evary individual
aoait deadss vnidh kbbyy ifany 1o aotbute o0 T he seaod is the policy
sebian stece In wnidh every kbby that hes Tomed In the . ist stace game
selbcts a paymatt sdeduke in an atlempt  infuence the pdicy dace. 0O ur
am, then is 1 esteblish eopiibrium kKobying an.guratias L°'eT hatis the
number and idaTtity of industry gaups abke 1 rase su¢ datt aatributias O
demastiaie an abilty 1o aer equlibrium direct tarskErs TIB (0)g2c0- W e
esteblish sudh equi ibria by analysing the A0 Stacss 1N reverse ader:

150 bviasly the notian that kdobies retum ‘unusad” aotributians is notuniversally gppliceblie
althaugh ithes been usad by B agolil & L ipman (1989) and Felll & Il erfo (2000) amang others.
I ote that aur refind esssumption is Tamally ecuinalant o the ese Whare exanie benefectors
(aedibly) aanmittomakiing a atributian and thus, ex post: anly make the necsssary el lib
rum payment R eal world eamples of sudh amedenism abaund. Farinstenas dose tohame
asdane callld an the residats ofFKingsdonn, B ristdl 1 pldge awilingness 1o pay tonards
aampagn acairst parkiing restricias.

16T hraughautwe use the superaipto 1 danote an ecpi ibrium \ale.
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4. Policy Sekedian Steget ane

W e llovwB embham and W hinston (1986, and numerass othars, in madeling
intuence sesking a6 a tho stece mauraucian. W e assume then that the pdicy
selbction game beg s with eedh “iomed’ Idoby €2 L dhocsing a paymentsded
uk tomaximise gap utiiity Blkdingas gven similargotimising behaviaurby the
other bbies and atiapating an gotimising policy dxdce. Itis anplketed when,
in ightofall these ‘simulianeaus and nan caperatine a ars’, the poicy makerse
bcts apdicyg° thatmeaxdmises herutiity. A N eguilibrium ofthis paioy selectian
came is therefore any pair[g°; TIB 3(0)9y2c0e. 9] that satis..es the reguiremant
that a) Toreadh Kdoby © 18 $(0)gy2c is gotimal (maximising 3.2 aboe) gven the
aers 18 2(9)0s2L (9, OF the ather L ; ¢ Iobies'” and the pdicy ddce induced
byallL aasadb) ¢° is gotimal (maxdimising3.1) gvenall sudh L g ers.

Sinae Torthe pupcess of the aantribution stece, We require the policy daas
and actual paymatts made in all sudh eguillibria we proossed as ollons. U sing
the equiibriun daraderisatiaon thearem Tor aamman agenoy games from D it
6 rossman ad H ebman (1997) we ..ist eamire the th0 Gess when aly ae
Idoby fams before prooseding 1o the tho Koy scerania

A dgpted o aurmadel the dnaradierisatian thearam yiebs:

P rpacsitan4.1. Q it 6 rssman H ebman1997) A vedorofpaymaitsded
ukess 18 $(0)9;2c0eL (¢ ad a pdicy ddce g°arstitute an ecuilibrium of the
pdicy esbdian ganetrawylL 2 11;2g ifad aif:

@ oralt2 L.
B2(©) 2B+& 21;.0; @41)
®) %
g°= arg max[u@)+ Bw©@)]8g21g; 42)

°oL

(© Toreay €2 L, [g°;B 3(g°)] sohes the Blloning prdblam:
max  XOGW@)+ xGy i B« @3

@B )2GEBt

N oethatl ;¢=#Llopg:
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Subject o
X

X
Y@+  BI@+ Be. max[u@)+ B @4

s2L=f{ s2L=f{

Bepbatiat?: Cadition (8 smply aarespacs 1O the reguiremant that
paymantsdieduls mustbe esibke whi ke aaditian (b) ollloas from gotimisatian
by the pdicy maker: Caditian (© is mae amplicated and results fram vMening
each kbby’s ‘best respase” alaulatian as a astransd maxdamisatian prdolem.

INn essenae eedh Kooy tis anare that if the policy makeris 1o dxoose apar
taulr poicy g she must have no incatiive 1o deviate 1 her autsice qotian g°;
wvhere g° is the policy she wauld dhoose if bbby tar ered nothing and the other
L ; + Idobies maintained tha r eopui ibrium paymerttsdiedules 18 2(0)gy2c- H exe
adtian44. T haekae if by tsatis. es this astant, itknons thatiterec
t\ely hes the pdicy maker ‘an sice” and thus thatitcan pragpcse apolioy g° ad
axrespading paymatB $(g°) thatmaxdamisss its onn utility. H ence codiian
43.

41. eEquilibriawth 0 nel doby
Ron propaitian 4.1 we hae

P rpasittian42. ITL= fig theng® = 1 is the unigque equiibnum pdicy daace
adB?{(1) = 0 is the unique equlibrium payment

BEpbatiat Sine preBErancs are aamman knonkedce doby 1 knons that;
in the dosence dFampetitian fram anothergalp, thepdicoymakerwillsetg® = 1
evan ifitmakes azaro aatribution. In athennards, recardiess ofits size Kdoby 1
..N0k It “free nde” an the badk afFsharing a preference adennngwith the pdicy
maler: |

P rapasitian 4.3. IfL= f.g thax

@ Ifthe pdicy makerhes ‘strager” policy preerancss then ooy 2 (ie H, >
X(MH, > 0); theng® = 1 is the unigue equilibrium poioy dadceadB (1) = 0

By e envabal eplbratias in plece of formal prook in the text. Sud prook may be found
in the gppadix
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is the unigue equi ibrum paymatt;

(b) ITthe pdicy makerand Koby 2 have ‘eqal pdicy preferancs (1.e X(M)H ; =
Hpy> 0); teneatherg® = 2 adB;2)=H, ag’°=1adBp(1)=0;

(O ITthepolicy makeries ‘Wwedker” palicy preferancss then koby2 (e x(y)H , >
Hy . 0) theng® = 2 is the unigue equilibrium pdicy dacecadBy(@) = H, is
the unigue equi ibrum paymait

BEpbatiar Sine preBErancs are aamman knonkedce doby 2 knons that;
in the aosanee ofFaompetition from anothergap, apdicy makerwillsetg = 1iF
itmakes a zaxo antributian. 't therelore abko knons that o seaure its preenad
autame itmusta ersudh a pdicy maker an anaunt that at ksst compansates
herforany utiity Istby dosingg = 2 rathertheng = 1; thatisH . Clearly
in equilibrium, this paymaittwill anly be macke ifitis baerthen arequal o the
Idoby’s ‘wilingess topay” Torthe pdicy favaur;, arrathertd , - X(y)H ;- Shauld
e gap proe too small and/ arpreference intasity 1o ‘Weak the equi ibrium
paymattwilldearly bezaxoadg= 1.1

4.2. Eqrilibriawith T wol dobies

A sB eslkeyand Caate (199 7b) note whi Etadisaete pdicy dxdce asuress aunigue
equi ibrium policy dace the equi ibium daraderisatian theoream gven aboe
B E 1o tie donn equilibrium paymant sdhedules when the number of prindpaks
is gegley then ae T hus, sinee in this atext we must speaty every pdicy
dxace ad equilibium paymatit that any agent migit eqoect vwhen malkdiing her
aontributiaon dedsian, we inde the “truthiubhess re.nematt Torcaonman acacy

cames develped by B ermham and W hinston (U8 6Y . & de..nitian ofa gidballly
tuthiul paymentsdedulke is gven belown

D e.ntian44. Q it ( rssman ad H ebman (1997)). A fesblke payment
sdhedue B+ 2 B + Tor bbby tis said o be ttuthful eltive o the aastait . if

B«@) = max); minfx(w@) i W): xGwydl 8g 2 11;2g;

¥ Itis nowstandard 1o justify the use of the “ttuthfilness” re.nemaitby noting ... rstly that
tuthiil strateges are extremely simplke and thus passibly “focal; and secodly that truthiul
equi ibria are both e dent (maxdmising the sum of goss utiities) and aaltionpraoE See
Bamham & W hinston (1986. H onever; truthiul strateges \vary often resultin amplex pay
mats sdhedus. A n allermative set of strateges - so called natural strateges - that do not
etibitthis prdblem have been sugoested by Kirdstager & Prat (1999). | everttekess in the
cse ofa binary poicy dhace truthiful and natural equi ibriacandde.
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vhere U = x(W@°) i B $(@°) arenuilibrium utility netofany payment®.
Itshaud thaereiae be dearthat riepledng aandiian 4.1 with

B2@) = B«Q) 892129

in prpaeitian 4.1 ebowe vielks a theaaem (hareafter propasitian 4.19 vwhidh may
be used 1o daradierise all the tutiull equilibria of this pdicy sebcian game
whenlbL = 2.

W e..rstestablish to uselul BEnmes.
L ema4s. Inany tutiil equilibriium B9 _ FI(s) wtht6 s211;29g:

BEpbatiatr | o doby will oer mae forits wast autone then orits
best autcome.  I'tshauld be dear fran eboe that ‘gdoal truthiitibhess” implies
that Iobies o erttartue (net) wilingess 1o pay Torany pdicy dace reative
10 the equilibrium pdicy ddce. T haefoe ifa by antidpates that its best
(Wwast) gotian will be dasan in equilibrium, itanota ermae (ks) I te
remaining gotian then itwill pay in this equilibriium. H ence B9(1) _ BQ) ad
B2Q) . BY():-m

L emma4.6 In any tuthful equi ibrium ofthe polioy selbedtian game wWhenL =
;B = 0 witht6s21i;29:

BEpbatiat | o khbby will o era paithve paymaittorits wastautcone
Since preferencs are aonman knonkedge Koby 2 knons that the policy maker
will sstg = 1 ifitmakes azero atiibution ad thus that itmust proJce the
pdicy maker with at ksst the utility she reaEves uder this autside qotian if
g = 2 isewertobe doan. Clarly paitinve paymatts Torg = 1 (doby 2 s worst
autame) smply sere o inaesse the paymatnesded o realise g = 2 (doby
2’s bestautaome). T he same bkgc goplies iT diby 1 antidpates that the pdicy
malerwillsetg = 2 when ritmakes a zeyo aontribution.

In acotrast; iTlkdoby 1 antidpates that the poicy makerwillsetg = 1 whenit
makes azaero aatibutian, then itknons thatitean e ectinvely “free e’ ad o er
azero paymaiteven Torits bestautcome (g = 1). T hus since all paymants are

20\ ote thateqpi ibrium paymeants are truthiful by costruction and s B 2@~ Be@X
proofofsudh “bbcal tuthfilhess” isgven inD Xt 6 riossman & H ebman (199 7).
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“authiiiF, we know doby 1 mustalbo o era zero paymattorits wastautcone
@=2).m

W e are nowin a paition 1o esteblish aur aatral prgpasitian for the pdicy
sebction stege gane aonaaming passibe equilibrium pdicy dyaacs ad aone
soading equi ibrum paymats.

P rapasitian 4.7. IfL= 11;2g thax

(@ ITthe poicy maker hes ‘strager’ policy prebracs then kbby 2, arifthe
pdicy makerand koby 2 have ‘equal polioypreeranas (ie. Hy _ X()H; > 0);
theng® = 1 is the unigque equi ibrium pdicyddeadB2(1) = 0; BY(1) = (0 ae
the unigque equi ibrium paymants;

(b) ITte policy makerhes \WWesker’ policy preferancss then kdoby2 (i.e x(y)H , >

Hy . 0) thax

() Ifldoby 1 is mae ponerfl®! (e x(H 1> x(M)H, iHp); theng®= 1lis
the unique equilibrium pdicy ddeead B(1) = x(y)H, iH,; BPQ) = 0 are
the unigque equi ibrium paymants;

@) Ifkdooy? ismae ponerflif (e X()H 1 < X()H, iH,p);, tteng® = 2 is
the unique equilibrium pdicy ddee ad Q) = 0; BPQ) = x(H 1+ H, are
the unigque equi ibrium paymants;

@) ITthe Kobies are egally ponaerflF (i.ee X(W)H 1= X()H, i Hp); then
etterg® = 1 andB7(1) = x(H, iH ) B =0,

ag®= 2 adBF{2)= 0; Q)= x(y)H 1+ H, aretheeqilibiium paymeants.

BEpbatiatr T he intuitian benind this resulitis as Ollons. Casider the
Gaee ofa pdicy makerwith ‘strager” policy preferencss then kdoby 2 and begn
by suppaing thatg® = 2 :Since preferanas are aamman knonlsdce kbby? knons
thatwheng® = 2 Kby 1 will heave o asd the pdicy maker its ttue willngiess
pay X(yyH,: > 0) Torg = 1. L diboy? abo khons that ifitoas nothing
forg = 2 the poicy maerwilldooseg = 1; danvngautiity oft , + x(WH 1
uderthis ‘autside gotia’:U sing this infamatian koby? therefore knons thatit
musta erthe poioy malerx(yi)H 1+ H, 11g° = 2 is indeed tobe an equiibrium
pdicy dac Clarly ooy ? wll anly be preparad t© make this paymattifit
is oner then aregual 1 the gap’™s bae. tian the poicy Baaar;, impMng

21 In this aoxtexta doby’s ‘poner” refrs oits willingess 1o pay with an adjustment o riefect
the poicy maker’s prelerenass.
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X(WH, - X(WH 1+ HpzH onever; the et that lkdoby 1 hes Tormed is evidance
thatx(y)H 1 > 0 and thus we can be cartain that ldoby? will nottbe prepared
make the necsssary paymeattsinaet ;, > X(W)H ; = I'tthereiore Olons thatg = 2
Ganotbe an equi ibrium policy dxdacewhen the pdicy makerhes strager” policy
preferancs then ooy 2.

0 uraltematieis thus tosuppceg® = 1:4 gan since preBrancss are amman
knonkedce bbby 1 knons thatwhen ¢° = 1 kdoby? will hae o aed the pdicy
malkerits truewlingess opay X()H ) Tag = 2. L doby 1 aboknons thatif
itaeaes nothingtxg = 1 thepdicy makerwilldoseg = 1, daivinga utiity
ot , uderthis ‘autsice gqotiaY’. U sing this informatian kdoby 1 thexrefore knons
thatitan o erthe policy maker nothing and still seaure an egu ibrium pdicy
daceofg® = 1sineH ;> x(y)H,. Anally we can be certain that ooy 1 will
be prgparad to make the necsssary paymeantsine xX(yi)H 1 > 0 when by 1 hes
famed.

Ittharciae Olns thatg® = 1 is the unigue equi ibrium pdicy dace ad
B2() = 0; BP(1) = 0 aretheuniqueequ ibrium paymerts when the poicy maker
hes ‘strager’ policy preferencss thaen oby 2. | ofe thattthe inturian behind the
rananing resulss is ecactly analogoLs.

Fdllbning this Iogc we thereiare see that the pdicy sebction game Trany
gven rumberofkdobies, hes aunigue equilibrium inevary Gse exaptx(y H ; =
x(WH 1+ H,. Farthe pumpase of the aontribution stege gang e make the
(purely) smpifing assumptian thatin sudh an evattagats antidpate that the
e ibrium wirth the policy maker-dossingher- ‘default policy (g = 1) willprewal

Fnally itw il proe uselul 1 enphesise the TOlloning resulis whidny in part;
dme the man result of aur pgper: T hatis we hae shonn that any Kooy
that doss notgopcese the preferance adaring of the policy makerwill never pay
1O saaure a pdicy faaur;, unkss itampetss or that fvourwith another gaup
ehibitingstragerprelErancss thaen those ofthe poicy maker. |nantiasta kdoby
that gopcsss the padicy maker’s preferaas Wl alnays e a asst 1o persuace
e autharty © impEmaitits prefened policy.

5. Caotmbutian Steget ane

A med with the resulls ofthe pdlicy selection game we can nowmoe o the .. Ist
stece of the dobying procsss, ar aatvibution stege in vnidh every individual
agatdeddes wWhether 1o aontribute the endonmeanty to ooy 1; doby? arnot
1O aribute atall 1N otherwads, haing established the equi ibrium pdicy
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dxaceg® and payments 18 $(0°)0eL (¢ Trevary action pro. Ex21 (C); wenow
analyse the aotribution deasian 2 C = 4y ; 30:4 ssuming all agats docse
ctomaximise 3.3 aboe e may esteblish equi ibrium actian pro. ks XX ad ths
ampkete aur daadersatian ofalll passible equi ibrium Kobying an. guratias:

In standard \olLntaxry aontribution games itis assumed that the total number
ofpbhas N In ay game is amnman knonkede ad thus by implication that
eay phear takes other agaits” bdavaur (i.e < ) as gven and knoan when
aatemplting herbest respase. 1N any modaem polity, honeer; the tolal num-
ber of patartial benelbectars aacss all gagps will often be lage - an assartian
artanly bane autin the tracke eanpks ated in the Inraductian. A s a result
teassumptian thatplhyars aaditon tharstrateges an X< begns to lodkunreal
istic W ethaciore bl yarsans (199 8) suggsstian and madel the acatributian
stecpcamess al agePassant ane. A aaseguanceofthis gopraadh, asll yersan
(1997, 1998) hes shonn is thatplbyars Tam belieb’ oer>x<x whaen aatemplating
tharbestrespase ad thus we establish an equiibrium actian pro. B> vihenit
is indead qptimal orevery plhyar 1o behave acooarding 1o these ‘belief” 22

I evertheless, itw il ad the udarstanding ofthe L arge P assan Cattributiaon
6 ame bearin mind the implicatias ofmadeling the aatributian game under
e anventical asssumption thetN  is aamman knonsdoe. T he nextesub sectian
therelore briety disassss the standard volLntary: aatiributian game adgpted
aurmacel

5.1. Standad V ountaxyCatribution ¢t ame

W henN is anman knonkede plyers are anare of every passible elamant X
oftte st (C)i. Eadh pha thaceire rsohes thar atributiaon dsdsan by
calubting wnidh ebemats of C = Ty, ; ;g aostitute a best respase o ay
actian pro. kX . Faomally eedh plyersobhes the prdolemn

h i
max %(GxX') ~ We(exX )+ y iA(ed) 8X 21C): ()

INn sudh a game we assert that any actian pro. ke < fram whidh no player hes an
incantive o devate ifno otherplyardeviates is an equil ibrum actian pro. kB X>€:

In sudh afranenarkk Iitéan be shonn after samne tediass butstandad calas
Hiias that at kst ae pure straleyy | ash equilibrium edst Toreedh passibe

22 In this respect; aurgppraach 1o Idoby Tomatian edhces thatoft usten Smith (1981). H aw
ewer; inthatpeper;, beleB’ oarxt wareimpased apriai and thus bded the requiremantthat
these belieB shauld be asisteritwith eoui Ebrium.
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doby an. guration. Intwrtely, this resultrests an the ot thatagats have tho
pcssibke maotives Tor deviation.  FHirstly, if the equilibium policy dyaae is ‘un

fvaurcbk, arg® 6 t thareis an inantive o deviate b aotheraction 6 ¢ if
this altermatine dxaaeis pivotal inssaunngg® = tand results in ahigernetpay

o gvanA (ex°i):Seaadly, iftheenui ibrium dxdaeis ‘astly’, oA (& x°1) > 0;

there is an incaTive 1o deviake 1o anotheracian A6 ¢ ifthis allemative dxdce
is kss astly ad resuls in ahigernetpaya gven y(g°):\ ote that the seaod
maotive indludes the incative o free rde as agpaedal Gee; thattis when the equi-

ibrium pdicy daceis “eavaurdblE’, arg = t butanotheractian A6 ¢ results in
A(GxPi)=0:

W ith this Ibgc in mind irtshauld be dear that the resuls of the polioy se
bction game allowv s 1o distinguish betineen tho diessss of equilibria 0 n the
ae had there are thae in whidh agants percae an allermatine action 1 be
pivoial yet resulitin a bnerrnetpay o . A lematinely thare are those in whidn
ecui ibrium actias are natherpivotal norastly. In ather caee noagaithes an
incantive to sae an asts by free niding || ofe thatin the .. iIst dess of equilib
rna the an..guration will alnays feature ooy 2. Intuitvely ifldoby 2 hes not
Tomed aotributias © kdoby 1 cannotbe pivotal since Koy 1 doss notgopase
e preferaxe adenng of the poicy maker. By the same Ibgg in the seaod
dbss aFequiibria the an..guratian will never resultin strictly pasitive trarskers
10 the paicy maear. T he aboe resulits dearly edo 0 bans notion thak if the
otal number of plyars is aamman knonkedoe and actias passibly pivoial the
aontributian stage gamne will haave mulipke equiibria - in partiaularae ofthese
indLstry Idobies “migtfom butitmigitno™?3.

INn soMNg the standard caotirbution game honever; we notice that many of
the equilibria are supparted by codtias thatssam somenhat implausibE’ ina
agamne vnwhere the total number ofpotential caontributars is e Inturtvely wauld
an aget really be wiling o bellee that the poicy maker auld have strag’
preErencs ar that his aatributian midit be pivoal it he eqected the total
number of ather aantributars 1o be vary |ge? ITnotthen deardy the .. istdiess
ofequi ibriawi ll disgppear-

INn the nextssction e therefare madel the aotbution stege as al argeP as
st ane allbningus eplrel ba’s notian thatin bkrge goups “itis aartan
that a collctive good will notbe provided [Vollntaxi 4. In e ectwe see that
0 o wss conecttio anjediue thatin rge games free ndingwill imitthe rum-

23520 baon (19 &) pp. 43.
240 b (19 &) pp. 44
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berofgaups thatfam. H onever; amed with an enxdogenacs poicy dxacewe see
that this ex ectwill Nnotbe symmetric aacss gapes e ae butnotboth gaups
will &l o fom. Thus by danastrating that aur exge P dsson acatributiaon
carne edibits oy the Etler- nanpinvotal and nanastly - diess of equilibria
we sstablish thata ke industry grap éan be partofa unigee equillibrium ina
nawivial way.

52.L age P assnV oduntarysCaributiant ame

Far the reesas gven aboe we nowv rebex the assumptian thaeN  Is acomman
knonede. || ae spaa.. callly we assume that the tolal number of plers is a
random \ariesbke H oneer; asll yarsan (1997) shons the use ofFaP dsson dis
tibutiaon allons sudh games 1o be simpll. ed aasidaably. W e therelore sssume
heregfter thatN  is aP asson randaom variebke PRV ) with meenn . | ote thatby
the decompasiian praperty of the P asson distributiaon (seell yarsan (1997)) the
olal number ofplbyers with tpe tisaaboaP RV, with meennr ().

INnradud ngsudh uncertainty implies thatplyars an no longeremplby astrak
egy pro. ke thatassigs astrategy 1o eedh spad...cindvidual in the game simply
becaese they are notanare ohwho they all are. Insteed we assume ttatplbyers
use the anly infomation they dohae namely the spesetT. W e Tdlbwll yer
s (199 8) in desaibing the strateg c badaviaurofplyers in thisP assoh gamein
terms of a distributicnal straleyy ¢, de.ned as any prdoshi ity distributian oer
tTesstC £T sudh thatthe margral distibuicn N T isegqual o r: il ofe that
ay (¢ shaud be intapreted as the beliel” plhyars doose t had oerthe
ikely bdraviaurofany tpe ar ratherthe paraaved prdosbi ity thata randanly
sampled plyenai il hae pe tand doose action &° 6 ivenr; any ¢, is aboasso
dated with a unigue strategy Tncian % (cj 9, ar caditiaal prdoebi ity thata
randamly ssmpld plaerwill dxaoe afheis ofype t

Sinczthe tolal numberafplars isaP RV with meann; iitiollons that, when
e phers bdae acooading o ; the number ofplyers ofFany type thatdxoose
any action cin C is aPRV with meen ni, (GT) ~ n¢ (P ad tis that the

25« _eadh plyeris anly anare of the passibke types of the other players. and so plyars an
aly Tom peragptias abaut how the stiategc behaviaur of otber plyers is likely to dgpad
o thar tpes..T hatis gdng 1 a madel of papulation uncarainty reouires us 1o spedfy a
prdosbi ity distribution oer ectias Toreech tpe ofplyer; rather then Toreech individual’,
I yersan (1997) pp- 4,5.

28 ny ¢ aboinduas amargnal prdosabi ity distributicn anC and s ¢ ©=¢ GT X H ere
afterwe use ¢, (©) o danote the margral prdosbi ity ofany actian.
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epced adtion pro. Einsuchagameisng ~ T (Qgec - T haekrg sineitan
be shonn that the rumberafplyars in aP asson geamewhodoose the actian As
indgpendantof the number ofplayers who docse all other actias’’, we esteblish
tat Torany xinZ (C), the prdosbi ity thatxis the actian pro. E ofthe pbhars
inthegareis " © o
sy _ Y el (g
POgne)= 63

T hen, wsing the Ect that any plyerin the P dsson game aesesses the same
prdosbi ities Torthe actian pro. ke of the atherplyars in the gane (notacounting
himselfy’®, we may re wite the gotimisatian prcdblem 5.1 as

2 3
h

h i i
MaxAE H(Gxd) ~ . POd jng) UGG+ Y iAGX) 51 B
=C Xi 27 (C)i

In otherwards eedh plyer resobes his ‘aotbution dedasiay” Tora game of size
n by fomulating beliek’ ; oerte lkely behaiaur ofFeadh 2 ad then b
aibatingwhidhebenatts ofC = 14y ; ;g madmise his eqoected utiity gven the
resulting eqeced action pro. Eng, .

Fabning ll yersan (1998), we EES(b;n¢) 1t T daote the sstof all pes
Torwhon dosing actian b 2 C wauld maxdamise 5.4 when n is the eqoected
numberafplyers ad;, is the distributical strategy. T henwe may sssertthata
distributicnal strateyy ¢, Is an eguilibrium of the P dsson voluntary: aontributian
gmern ce.nedby fT, n, r, C, E[%{) ifad ol if

c@SMineg))=¢() 8b2C.

T hatis if“all the prdosbi ity ofFdaosing actian b ames fran pes forvwhan b
is an gotimal actian, When evaryae ebke is expected 1 behave acooading o this
distributicnalstrategy’™ . | Hamatively any ¢, sudh thatno tpe hes anincattive
10 deviate When the ather e doss notdeviate is an equi ibrnum distributicnal
strategy ¢ °-

In igtofthe aboe disassian we proaeed by attempting toesteblish whether;
ina lrge game ofsizen, an equi ibrium distributianal stralegy exdsts 1o suppart

27\ proofofwhat hes been termed the ‘indgpendantactias’ pragperty of P dissaon games Gan
be fourd inll yerson (199 7).

28T his resulithes been termad the ‘erviramental ecuinalence” progperty of P dissaon games and,
apin, aproofan befoud inll yersan (199 7).

2\ yersan (1998), pp. 7.
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each Kobying an.guatian. T hatis we sek o \erfy the acodtas ifay
uderwhidt a) ¢((5S(ne)) = ¢(3) = 1 vwhidh wauld suppartL° = Fg; b)
¢SO = () > 0 ad i (;SMing)) = () = 0 suppartingL® =
f1g; 0 cM:;SEONe)) = ¢ = 0 ad ¢ (%;S(;ne)) = ¢(y) > 0 supparting
L°= fig;ad.mally ((i;SBne)) = ¢G> 0 ad(:SM;ne)) = ¢ () >
0 suppatingl® = f1;29:

Itgppears then, thatwe must..nd PO< Jng) Trevery i inZ (C ) - Fartu
nately |l yarsan (1998) hes shonn that this is notactually the s proang that
itis passibE tO..nd asolution togotimisation prdblems sudh as 5.4, Torany gven
setof beliek’, by Olloning a tho stece procsoure® .

T be ..riststep is O smplfy the gotimisatian prdolEm by parttianingZ (C )i
inoewats apaya egunalaitsub sets ofindividual actian pro. s X< ; relbvant
Wedhaiah c2 C. Takng c= vy a6 an eanpk the results of the pdicy
sehbction sugsst that there are thiree rbiantevatts®

() “T he pdicy makerhes ‘strager’ pdicy preferacss then ooy 27 .
W= B4 27 €)' JH, _ X(¥H 19
impbing
YeWi;>d )= OO} + Y i A d)
= u)+ y:

(i) “T he pdicy makerhes ‘Weaker’ policy preferencss then kdoby 2 and Kby
1 is mare poneriil’™

W, = B¢ 27 ©)F JOO)T + DH 1+ Hp - XOOH: > Hpix() > 0g
impMng
YeWi3] )= @O} + Y T A )

@O
= U Y

vhereB9(1) = x(yH, iHy:
In the Xt e gve aly a brief autline of the steps invibed in soMing a lrge P dssm
atribuiaongame. A Lllerepbnantion and proofofaursubsaquentprapasitian may be found

in the gppadix
3\ ote thattin this caee X, )F = >a¥,)and xXG)' = xGX
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(i) “T he pdicy makerhes ‘Weaker® policy preferencss then doby 2 and Kby
2 is mare ‘ponerfl’”

Wa= B 27 C)" Ix(H, > x(a)' + DH1+ Hpix(y)> 0g
impng

Yedi; )= OO} D+ Y iAW)
= uy)+ vy

T he ssaaod step is toestimate the prdosbi kties ofthese evanits. H erevwe make
use ofthe aonagptoftte magituce ' ofanevattv , or rather the rate atwhidn
the prdoshi ity of this evantgoes 1 zaro in the equi ibria of lage P asson ganes
where thesize parametarn tends oin. Nity/: T hatis, we ... istdenve themagituce
ofeech evlattusingll yarsans ‘Il agiitude T hearam” whidh implies that, Torany
eatW 27 ()i,

A !
X X} (G .
! Q?gﬁ(@“@a Nin(Q

WG N

nt1l

wherettetndion? < ! <isde.ned by the equatias

a2 = U@ ibgw) il -0,8>0
a0) = ma@-= il;
pro
and the anvetion thae

ifen(@ = 0 adxi(g= 0 thenin(Q? X} (Fnin(Q]= 0
ifn(@ = 0 andxi(g> 0 tenin(Q? X1 (Fnin(Ql= il

is adqoted.

Inessene el agitude T heoram” €k s that the rate abvwhidh the prdo
abiityofaneaitWW ends ozaroasn ! 1 is determined by the rate atbwvhidn
the prdosbi ity of its emattls arindividual actian pro. ks X ; tad tozexo es
n! 1 :i aegad. clly the magitude ofany esa itV ; is equal o the geatest
magnitude ofany vedior >t 2 W . | ofe that canotbe strictly pasitive sinee
te kg ofa prdoabi ity is alnays s then aregual o zera Further; this \vale
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1 is e eciively determinad by the div erance betineen the actoal number ofF o
tibutias x}! (G and the epaced numbern ¢, (G, gven the size parametern ad
beliek , .

H a1ng esteblishaed the magiituce ofevery et taragven setof belek’ ¢,
te .. mal teskis Osohe5 4. H erewve may eplatte Ectthat the il agitude
T heaam” implies as a codly that, Toray toeatsW; axdW; 16 Jin
L C)HF;if> 1 ten

P(Wjjn(',n)
hh ———2=0:

ntl PW;ignén)
0 rratherthat; as the size ofthe gamen &k O IN.nity and Torany gven setof
‘oeleF’ ; ; plhears’ paaptian ofthe prdosbi ity ofevats with necative magnitude
baoomes in. nitesimally small relatie o thoe evatts with zazzromagitude. T hen
repeating this procsdure Tor eedh set of ‘belleB” we may \varify whether actias
thatare aaxsistantwith these belieb” maximise 5.4.%

T oproe the man prgpasiian we make use ofthe olloning Bnma

Leanmabl.Asn! 1:

@ I, (W = 0 8 teadh plyerantiapates tat ifH, _ H,, the pdicy
malkerwillalnays impkEmaitg® = 1 and thus thattnoadtian will be pivotal;
butifH ;, < H,; thatthe pdicy malkerwillimpbemattg® = ? ifad alyif
G V-

®) 1T, :¢0n) < (()i> each pler antidpates that the poicy maker will
alhays implkenaitg® = 2 ad thus thatno actian wi ll be pivotal:

@ IF, :¢Gh) > ) = 0 are(h) - ¢ ad () > 0 exch pler
antidpatess that the pdicy maerwll alnayss impkeEmentg® = 1 ad s
that no actian will be pivotal

BEpbatialr W hen belieb are sudh that no other plyer is eected 1
atbue (W= 0 89 adc y Hby2 wllfom ad actalhe (L= T2 g):

2 yersan (199 8) akoproses the so calked “0 © setT heorem’” whidh is very usefull foraompar
ing the prdocbi kies adfevartts thatdiz erby a..nite additive ttarsktion. In £ct; this theaam is
essartial Torestimating pivotprdosbi kties in votinggames. H onever; in aurmaodelwewarkwith
aeats thatdo notdit erby adding a..>ed vedtor ofintegers and thus the use ofthe “ll agiitude
T hearam” and its axollary sug Gss Taraur purpcse.
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P ipasitian 4.3 therekae implies thatg® = 2 shauld be epected with cartanty
awifi, < H,. Inallathercsss- i.e. ifFC2 Ty;; ;0 - ooy 2 willnotfom ad
s P ipasitian 4.2 implies thatany plhyerwilleqectg® = 1 with certanty.
W henbeliek are sudh thatsome aatributias are eqpected tobemade (¢, (Vo) 6
0 forsame P, then g\en that the eqpected tolal numbeaer of plyers is lxge no
pleris wiiling 1o belee that he is pivotal | ae spad.. cally if the relative
prcbebi ity that a randamly selbcted player will aontribute 1o Koby 1, <22 s
hgﬁern,lgﬁeahpbwrmuapalesihattepdcymderwlah\eysmp%nmt
g° = 1:Casaguently aatributias o ather by are nevereqected 1o be piv¢
olal A nalogasly if%’lg is bwaxaudh plhars antidpate that the policy maker
will alhays impbEmaitg® = 2. A gan antributias o ather Koby are neer
ejected 1o be pivolal B

W earenow..nally in apas ion tostate curaantral prgpcsi ion anceaming the
endoganaus Tamatian of ldoby gaups gven an exdagenas binaxy pdicy dyaae

P rpasittan 5 2. In the P asson volntary aatribution game o ;.

(@ ITthe pdicy maker hes strager’ pdicy preferacs then agats of tpe 2,
arifthe pdicy maker and egants of ype 2 hae egal pdicy prekeracs, (e
H, - H,; > 0) then the setof eguilibrium distributional strateges is sudh thatt
L° = f;gadL® = fig aete oy pasibEequlibriun Kobyingan.guratias.

(b) ITthe poicy maer hes pasitive but Weaker® pdicy preferencs then agants
oftgpe? (e H; > H, > () then the setofegui ibrium distributical strateges
issudh thetL® = fig is the unigue equi ibrium Kblbyving an. guration.

(b) ITthe policy maker hes no pdlicy preleracss (1.e. H, = 0) then the setof
equi ibrium distributical strateges issudh ek L’ = figad L’ = fig aete
anly passibe equi ibrium Kobying an. guratias.

Bbatiatr L= 1 g caarnotbe an eguilibium vwhenH , > ( :-Tosee this
.1Istly note that P rpasitian 4.3 implies that, even when acting alkone Kooy 2
musta erastiictly paitive rarserd |, osaaureg’® = 2 -H onever; abonote thatt
L emmab5.1 implies thatif; () > | catrbutians © kdoby 2 are nevereqpectied
10 be pivotal when the eqpected total number of patential contributors is Exce
Aee ndingis tharefore ampkete ad ths bbby 2 Bk tofam.

L= fi;2 g canotbe an eguilibrium. T his Tollons fion the Bt thatP ripas-
tion 4.6implies thatall potential catributars 1© Hoby tattidpate that strictly
paitve a astly ttaskrs Wil be necssary toseare ¢° = €t whibtl enma
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5.1 implies thatwhen ¢ (V) > 0 Staatributias tonarcs these \arieble political
intuene asts are never egedied 1 be pivotal A Il agats thareloe hae an
inantive O fiee rice.

L= ;0 canotbe an ecuilibium wenH; > H, > (P rpaition 4.3 ad
L enma5.1 imply thatwhen () = 0 8tandH, > H, > 0 all agaits of ype 2
hae an inate 1 ‘devate’ fron this distiibutical strategy and antribute
ooy 2 inadartossaureg® = 2. Inaotrest, L= T;g9 canbean equiibrnum vwhen
H, -H,;sineel enmab.1 implies thatno actias are eqpectad 1o be pivolal

Frally L= fig an alnays be an equilibrium, ikt L= g an be an
e ibrium vwhenH , = 0. Inboth Gees P ripaatias 4.2 and 4.3 andL enmas.1
imply thatno plyer hes an incantive to deviate fran the aanrespading distribu
ol straleyy since atributias are uecsssary 1o saaure the preferrad pdicy
dxac Inotherwords in these Gses the inaaitive 1 fiee ridke hes disgppeared. B

In essae then industry Koboying is purely cuneracie. T o see this recall
fran aboe that e game paoulatian uncartainty ensures thata koby qopasing
e poicy maker’s prelerencs, will neerfom. A n immediate cadliary o this
resultis that in e ibrium dobying bears no \ariebe pditical infuene ast
H onever; this doss notmean that kbbyingexdsts inammtivalway. Intect; it
aldoby foms demastratingan abi ity oo erstrictly pasitive rarsers abhng e
e ilorium path it llanlly be vwnen an qopasinggralp passs aaedibe threat ar
ratheris privilbpd an an o -egqulilnum path In e et then an industry Kby
Toms smply o asure thatits gopaait s anpetiion ad thus a coliective
actian prdolm.

A sanillstration, aasiderthecset ; > H, > (Inthisease L= F;g ot
be an equilibrium sinee kdoby 2 pases a aedible threat to fam ifnoaottributias
are eectied bbemade. 1T anthe atherhand Koy 1 is eqoected O Tom, then
oy 2 will ineitebly e asts o intuanee poicy ad hendg gven that the
ejpedied size of the pdity is lxge an inruMaurnieb e coliective action prdokem.
A aoadingly, koby 1 Toms to esure that ldoby 2 neverforms.> In ot in this
e L= figis the unige kbbying an.guratian. T he aboe asideratian is
reinforced ifwe aasiderwhattheppars ifi ; - H - Inthis csg Kby 2 no longer
pcsss a aedbk threat to Tom an any o -egu ibrium path and therelore ather
L= F;g arlL= fig an be partofthe equ ibrium.

33T he same intuitian holbs when H, =0 : 1l ole honever; thattin this aase kbby 2 can abko
ceter ooy 1 fram foming T harefoe ather L= 12g arL.= 11 g Gan be partofthe equi ibrium.
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6 Caxdleion

¢ iIven theempircal dosenation thatcartain industry ldoby goups gopeartohae
plhed a suprsingly passive 1ok in policy debates, this paper a as a theary of
ooy fomation that; in aatrest 1o the 0 Baian gpopraadhy, is not diven by
asymmetries in ..>ad aganisatianal asts orgolp size R ather; we lbdk to other
dars 1o eplEn patierrs of gap Tamatian, nemely the relatiaship betnean
pooulEtian size and the free rider prdblem assodated with the proauremantt of
\arigbke poitcal intuencee asts. || ae soad.cally webuld an 0 bans (19 6)
pant that in lge gaypes in whidh “no singke indivdual’'s aotribution makes
a pacptbE draence...itis aartan thata cllectinve goad will notbe proided
oluniaxily] . H onever; in aatrssttio0 bon, we eplae the relatiaship betinean
pooulatiaon size ad free nding in the aattextof kbby gaup ampetitian oeran
endogenas policoy dxdace determinad by direct tarsErs.

IN essence we showv that, When the pdicy ddce is exdagaas, ex ante asym-
metries absatand the eqoected size ofthe polity is it anly ae oftnwoindustry
agaps Wl be besst by firee ndar prdolEmns ad thus &l o fom. Furtbermare
we sugsst that ifa gaup gyposss the policy makers pdlicy preBerance we Gan
be cartan thatt, at lksstan this pdicy issle itwill alhays reman passive. T he
aarastaoe ofthis resulitis smply thatin amauaucian, agraup’s eguibrnum
tasErmustaoertewvelfre s itimposss an othears partidpating in the poi'e
ial procss. T hus, ifagaop saress a prelerence adaring with the policy maker
ad bds anpetiian fram another Kdoby, 1'ts equiibriun trarsierwill actually
be zera By implicatian then in an eMvramaitwhere all anributias are ex
pected 1 be nan pivotal ad tus the incaTiive 1o fiee nde an astly trarskers
anpkte we s that; if kooyving edsts, itwill anly ame fran the gap that
shares a preferenc: adaring with the poicy maker-

In shart by dstracting fran the endoggaty of the poioy ddce edsting
thaaies of doby Tamatian have oerioded the Bt thatfiree riderprdolems nesd
notbe synmetric even Wwhen gaups are of gpprodamately equal size. R ather; In
Igtofthis doservatian, this pgpershons thatitis passibke toepbln\anatiasin
industry gaup fomatian, whout recourse o ssymmetries in .. >ed aganisatiaal
axt ad gap sze | aeimpatanty paehgos we o erareeso Wyt anande
(1997) dosernvad that proepartgayps preenad to drecter ot at irsttumants
thatfa ake epoart rathaerthen aampete with ati- protlectianiistgraps oer the
kel ofnantaric barriers™. 0 urgppraadh sugpssts that, iffiee riding imits the

#Seet anande (1997) pp. 6.
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extentiowhidh individual .. ms aotribute tonarcs the varicble politicalint uence
axts of dobying itis indeed ratical Tor kobies 1 soedalise In aress Wheare
padicy makers ather do nothave a prorpreference arare alkleedy ‘arsice’. W e
tereiore add the warying guesstian pcsed eaxrier: ifa gap hes Tamed by
MvirtLe of . nendng the .. >&d asts assodated with aollectine partidpation in ae
pdicy dmersian why waul itremain s ietin another?

Fnally we note that a aaxdliary of aur results is that Tnaey never daengss
hands’, invalidating an often heard ariasm of the aomman acacy gppraach o
ecoamic intuence seskdng B ut this, then raisss the quesstian whatt do kobies
do? A canman aswer hes been that kobies edst, anag other reesas, 1O
atiely daenge the voting dispaitian ofa Bgslatior arpdicy maer. H onever;
auranalds shons that, in a bage pdiity, sudh gradps Wi ll be beset by free rider
prdblems ad &l to fam. W e therekare suggest that all industry koboyving by
virtte of drect traaskrs is purely aunteractive; sudh kobies do not edst to
dange the detulitpdicy autacome butrather to ersure that other groUps Gannot

0 uranalysis abo o ers same interesting peripheral results. B y exdagenising
industry Koby fTomatian, we develkp a madel that - in atasst o the edsting
Iterature an pdicy Tamatian in the presence of Kdobies - alllons us 1o predict
equi ibramare pradsely. W e are therelore abke o sugsst thata nan baevolnt
paicy maker (i.e. y@) = 0 8) willalhnays doose asodally sub gotimal policy
dae T he reeson bang thatae gap willalhays Bk riepresatiation and thus
sudh apdicy makenn il & lomaxamise the gass uti kties ofall graups in sodety.
Similarly aurresults imply thattthe ddce by asami- benevaiantpolicy maker (i.e
W (@) > 0 Tarsaneg) willalnays be intended T maxamise scaalwelrg since no
agap wll eerfom o gpace this dac. 0 r; rather; a sami-bernevolattpoicy
makerwill alnays implkemant the sogally qptimal dacee even ifagap bEds
represatation.

Finally, retecting an the ctthataurresults are potentially mutuallly compak
ibewth thae ofil Tra(1999) wesee tnodirectias Torfuture researdh. | amely
bath an enpinal ad a theastical inesticatian of the impartance ofvariebke
pditial intuene asts, reltive o .. >xed aganisatical asts, iIn eplning the
\aralian in indLstty gaup partiapatian.

7. A pperdix

P roofFof P rpasitian 4.1. 4 famal proofofthis prapasitian is gven inD it
6 rossman andH eboman (1997). |

27



In this Tam the daracierisatian theoran dearly ads inturtive uderstanding
of the aaomman agacy prdblEem ad is tharefore presanted as sudh In the text

H oneverforthe purpcse ofproing subssguentprapasiias itis uselul o re state
propasiian 4.1. s dlbons.

P rgoasitian 4.1.7 4 vector of payment sdeduless I8 3(0)g;2c0e. ad a
pdicy dace g° asttute an eguilibiunm of the pdicy sebctian game Tor any
L= A 2gifadayit

@ orallt2 L:
Be@) 2B8g21;lg; @41)
(0)) X X
w@d+ B@) .uy@+ BQ)8g2M;lg; “42)
©L ©L
Ofreay2L, t6s:
O3 21,29
X X
X(WU(@”)+ yw@)+ Bo@”) . x(wu@)+ w@)+ Be(@ (43)
s2L=fig s2L=fig
@)
X X
BL@)= max [W@E)+ B2@) i [W@)+ BI@): (@4)
g2filg s2L=fg s2L=fg

BpbBatiar Cadton (8 remans uxdanged. Caditian (b)) simply re
epressss qotimisatian by the pdicy makerin amare aanvenientiam. Inthecse
ofaodtan (O, gotimisatian in 4.3 by oy tdearly implies thatthe aastrant
wi il bind with equalty, haae codiian 447; thatis, eedh ooy is anare that;, Tor
any prgoasd pdicy dxdce itis neeriniss interest o provice the policy maker
wrth mare than her resenation utiity, Further itshauld be dear that conditian
4.3" Tlbns directly fion substituting aonditian 447 into the dojective TUNctian
iNn43. I ae inuthely the edstane of an ‘autside gotiar” an the partof the
pdioys makerimplies that the khbby must ake into accountany uti ity the pdicy
maker demes fran the pdicy dace itselfl togetherwith any o as fraon other
Idobies, when aatteamplting its actias.
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P roofF of P rgpasitian 42. Suyopae ¢° = 2 - T henwhen L= fig aaditian
4.3 ofthe dnaradterisatian theoram implies

0 _ X(WH 1+ Hy;
whidh caanotbe the ee. Sog° = 1 is the unique equi ibrium pdicy dace
L etting .
i = artgjgorg;ii?2<g[Lfl(9‘3+ 0]

wehaed = 1; and thus when L= fig aodition 44° implesB (1) = 0: m
P roofF of P ropasiian 4.3. Part(@): suypceeg® = 2 Thenwen L= fig
adtaon 4.3 ofthe daracerisatian thearem implies

XWH, _Hp;

whidh aanotbe the aee. Sog° = 1 is the unique equi ibrium pdicy dace
L etting .
= + 0
& arggon;gﬁg[ta(g") ]

vwehael = 1; and thuis when L= £ g aondition 44° impliesB2(1) = 0. Parts
(b) ad (© e be proed in an analogaus way. B

P roofFofL emma4.5. T his ollons immediately fran D e.niian 44.

A tthis pant;, note thatby indking the “truthitilhess” re.nema it P rpas-
T 4.1* weead up with

B3(0) 2BQ) 89 2 1;20; @.1%)
insteed oF4.1* .
P rooFofL. emmad4.61 et
Y= arg max + B2
] ggozmg[ta(g") °@)]

& = artgjgorgg?;g[L;!(9‘3+ 2 CDIE
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L enma 45 implies that®2(1) _ BoQ) and this & = 1:H ence we hae fiom
44 that

X
yu@H+ Bi@®=H,+ B(1)8g° 21,29 @l)
©L
ad . .
Ho+ BT = y&)+ B)®): @)

Suppase thatg® = 1:T hen deardly Gl implies et B2(1) = 0 :4 Hematively
suppcethatg® = 2. Then 6L and 427 imply respectinvely

X (o] (o]
§t(2): Hp+ §1(1)

“°L

X [0} X [0}
Be@) Hp+ B
©L el

tocetherimpling that 2 (1) - 0:Thus gven41®, Be() = 0:
Sincewe hae B2(1) = 0, ifty = 1 then dearly & implies B2(1) = 0 ad
s byl enma45 and anditian 41%; B2Q) = 0:H onever; ifty = ! ten &
becomes
Hp+ BY(D) = B7Q): (G%))

Suppaeeg® = 1; thenBP(1) = 0; 42° and 63 tooetherimply
BQ) - B+ By @)
and this gven4.1%, B2Q) = 0 :4 Hematively suppcsegP = 2, then 61 bexomes
Br@)+ BIQ)=Hp+ B2Q)

and thus gven &3 B9(2) = 0.

P roofF of P rpositian 4.7. Pat (@: Suppaseg® = 2:Thenwvwen L=
11;2 g adtian 4.3° ofthe daradierisatian theorem implies

XQH 2 + BIQ) L Hp+ B(D): CD)

| oe thatl enma 45 implies B{Q) = 0, which together with aondiian 41%cF
the dnaradterisation theaan (1.e “tuthiubhess’) implies

B9(L) = mirf(H 1 XAV
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T hen, gven the stabi ity codiian

2 Qgg(g[H o

wehae®?(1) = x(\H 1:T hen 64 dearly becomes

X(M)HZ ,Hp+x(yl)H1
a; sinex(H 1> 0 wenL= 11;2g,

XOH, > Hys
whidh aanotbe the ee. Sog° = 1 is the unique equi ibrium pdicy dac
Then flan L enma 45 we hae BY(1) = 0; whidy, together with coditian
41%of the daracierisation thearem ad the stabi ity aditian aboe implies
BPQ)= x(y)H; :A can ket

Q= arggg;g@(g[ta(g‘% B

and note that
Hp _ X,

Thst = 1 and thus fiam aodiian 44° ofthe darediarisation thearem we have
o) =0:

Pat () Supcee g® = 2:Then in asmibrway © tat dboe &4
becomes

XOEH 2 _Hp+ XOAH 15

whidh arotbe the ee. Sog° = 1 is the unigue equilibrium pdicy dac
Similarly, hen Q) = x(y%)H ; 2D e.ningy as in part(a), and noting

Hp < X(H :
V\ehaegf: 2 . T hus dearly aondiian 4.4° ofthe draradterisatian theorem implies
B2(1) = x()H: iHp:H encethe resullt P arts (i) ad (i) can be proed inan
analbgos way. |

P roof of L emma5.1. Fdibning the prasdure autlinad in the text we
begn by utsing the*ll agitude T heaam” to danve the magniituce ofevery eait
rbattoedh 2C.

3l



@ Batsrbato G vy (noetatinthisaex(y) = x(y)T adx(3) =
X

@O Wy= F>E 27 C)F jx(v) - 129 imphingti(yi;>d) = @)+ y:
T o..nd the magiituce Tothis evantwe have t sohe the Talloaing maxami-

sation pradblEm )
PO * oy "o
A O hae TeO Geen T O e
(S5

I otethatthevecar><d 2 W does notieature any anstraints with respect
O the Bsibke daacs Torx, (5) ad x, () : T hus gven that the TNciaon
2 reedesis madmumvabeat? (1) = 0; wessettatx, (5) = nin(5) ad
X, (V) = n¢n(yr) are partofthe soliiaon 1o the aboe prdolem.

D e.rewrthn ,; the maximum \alLe ofthe dojectinve TNAIAN IN &5. T hen

itBllons directly that
oo Vi, - H, )_
mTe,, ifng(MH, > Hy,
- .
whered | = ¢ ()2 5 < 0 withtheinequelity lloainganng, (¥ )H ; >

Ho - 05X ()H, - H, adthe properties of? (). FHan the 1 agitude
T hearam’ we know that the magiitude of W4, 14, is the Imitofm ,; as
n! 1 :Haxe itisdeartat
( . )

1 - 0 ()= 10 .

! ®,<0if(M)>0
where@, = m o, :

B y Tolloning analogaus steps we ..nd the magiitudes of alll mmaining events
&s stated belo/

() W, = £ 27 C)" JxGa)' + DHo+ Hy _ X(¥H, > H,g imphng
ayi34) = U+ Y i oo s WereB (1) = x()H, iH e
T he magnituce ofthis evantis
C . )
1 - 0RO 20000
; ®, < 0 othernise -

2



(i) Wa= B 27 €)' Jx(s)H: > XGAa)' + DH 1+ H ygimpMnglsoyi; <) =
u@)+ y:
T he magnituce ofthis evantis
C . )
Lo DifeM)> com)i
3 ®5< 0 otherwise -

Noleihatiteabo,ee\mlsarepailv\iseajjdntardsmlhat_gwi:

F1l
1) .Hexe 3,PrW; = 1:This hots anakogsly Brthe Hlloning
GBS,

b Bais cbhattio G y (nokethatin thisae x(y,) = X)) adx(3) =
X(DP) ifH, -Hp:
O W, = > 22 C)F JxOH 1+ Hp . X))+ DH  gimpMngli ;<) =
ul)+ y:
T he magnituce ofthis evantis
L CoiRen 2o’
e ®, < 0 otherwise -

(i) Ws= > 27 C)F J(xO)+ DH; > xOaH 1+ H pgimphingle(ys ;¢ ) =
UQ)* Y i st WereB2Q) = X(i)H 1+ H
T he magnituce ofthis evantis
C, . )

N L EA\D R \%) v

5 ®, < 0 otherwise
O Batsrekbattoc y ifH; > Hp:
) Wia= > 22 C)" JxOH 1t Hp - (X)) + DH s x() > 0gimpng
i) = )+ y:
T he magniituce ofthis evantis
C . )
L = 0> 0ade() 2[00l .
‘a ®sa < 0 otherwnise -

33



(M Wg = F>d 27 C)T Jx(y) = 0 arx(y) > 0 ad X(y)F + LH, >
XOH 1+ Hpi X0 > 0G IMPMNgHai>¢) = UQ)* Y i 5oy vrere
B7@)= x(H 1+ Hyp:

T he magitude of this evatis
1 - CoiRen= 0 o> A e >
= @ < 0 othernise -

@ Bais rbhattoc ; (nole thatin this e x(yr) = x()' andx(y) =
xXO)'):

O We= > 27 C)" JxGaH1+ Hy - XO)H . g; impMng (5 <) =
u@) + y. T he magiitucke ofthis e attis
(G )
L o DG 2[05¢0a)EE]T
6 ¢ < 0 otherwnise i

() Wz= £ 27 C)" Jx(H; > xOaH 1 + Hpg; impMng th(5;<) =
u@)+ y. T he magiitucke ofthis e aitis

C . )
L = DiFGe)> (Ot T
7 0+ < 0 otherwise -~

W e are nowvireedy oproel anmab.l. W e proced as Ollons. Hist Tor
each passibke an.guratian ofbeliek ¢ we ampare the magitudess of the
eaits crbatttoeedh 2 C. T hen wsing the ‘codiaxry” tothe 11 agnitude
T heaam’, we determine the evatts the prdoehi ity ohwhidh will disgppear
tzeroasn! 1:

Itidllons, then, by smpk ingpection thatt

OWhen¢g :¢w)=0adi(y)=0adH, _H, a1, =1, = 15=(;
wrth all emaining magnitudss Ess then zeror T hus the ‘codliary” 1O the
1 agitude T heoram” implies P(W ; jng) = PW, jng)= PWejng) =1
an! 1:Akemaiely ifH, > Hy; oy, = 15= 15= (; and ttus
PW, gn¢)= PWsjgng)= PWejgni)=1asn! 1:



@MWhng:cm)> 0adi(y)=0adH, _H, oyt =1, =15,=0ad
s PW, jn¢)= PW, Jn¢)= PWejni)=1asn! 1 :h Kemathely
ifH,>Hy; oyt =1, =1,=0;andtus PW, jn¢)= PWya gng) =
PWegjne)=1asn! 1:

@) W hen¢ 10 - ;)< ¢(M)H—zl adH, _H, alyi;=15=1,=0, ad
thusPWsjng)= PWs ng)= PWogng)=1an! 1 :A lematiely
ifH; > Hy;aly1z= 1, =1,= 0, adtus PW3z Jni)= PWs Jné) =
PW~zjn¢)=1an! 1:

MM Wheng :¢0w > 0 8tad () . ¢)i> ther g ifH, _ H, aly
L=t == 0, adtis PW; Jn¢) = PW, gn¢) = PWene) = 1
an! 1;bifH, < H, ol =1,,=15=0, adtws PW,; jn;)=
PW..3n¢)= PWejng)=1asn! 1:

L enmab.l, as stated in the text ollons directly fram these prdochi kities. B

P roof of P ripasitian 52. T he distibutical strategy ¢ - (V) > 0 8t
suppating L= ;2 g; is never an equilibrium. Suppcse not T hen, gvenn ad
cywveregure, (Vi;SMhne)) = ¢d) > 0 andi(y;SM:ne)) = ¢()> 0: oe
L enma5.1 implies thatunder these belie asn ! 1, dtter¢ () - (8>
and PW, jn¢) = PW, Jni) = PWedni) = 1ari(n) < ()i ad
PWsjne)= PWsjng)= PW-Jng) = 1:Thusinthe..rstse 5.4 beaomnes

Elidex)]= wl)+ Yy
foral fy; ;0 ad

_ B
' xon)i + 1

wen & yi:Thaefoe gvenB{(1) = x(y)H;, iHy > 0; & vy is astictly
doninated strategy Toralltand thus%: (W jO = 0 8tT heresultisS(y;;n¢) = Fg
andtus , (Vi;S(MW;Nng)) 6 ¢ (W) > 0; the prdocbi ity ofFa contribution to Kooy
1 cannot ‘ame fran tpes Torvwhon dosingy, is an gotimal actian’. L ikenise
in the seaod s = vy is a strictly dominated strategy Tor all tad thus
(s J0=08tadS(y;n¢) = Fg agpinimpMng (;S(;ne)) 6 () > 0
A nalogasly itaan be shoan thatwhenH ) > (; thefectthatB () > 0; implies
G y Is astrictly dominated strategy Torall tunder the distributianal strategy

Elfidcex)]= ud)+y

>



¢ 1) =10, () > 0 suppating L= fg:TheagpnS(y;n¢) = g ad
cOSine)) 6 ()> 0:

T he existanae ofequi ibria Torthe ranaining distributianal strateges sUuppore
ingthe kkbbyingan.guatias L= ;g L= flgad L= figifH, = 0 anbe
\eri..ad in an exactly analogous manner.
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